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NEZRAL       INDEIX 


A 

Abutments.    Concrete    219,  2r>.j 

Aggregates.    Inspection.    Methods llo 

Volume    Required,    Determination    of !';> 

Agricultural    Contracting    11-; 

Air  Lift  Pumps,  Properties  and  Advantages.   IbJ 

American   Road    Builders'    Association 214 

American  Society  of  Engineering  Contractors  ISi 

American  Water   Works   Association 6dL 

.Anchor,  Disk  for  Mooring  Floating  Plant lil 

Anchor  Ice,   Properties  of ;Sii 

Appraisals,  Railway,  Elevated.  Chicago ob3 

Railnav,  Forms  for  CoUecthing  Data •):; 

Railway,    Inventory    for.      Directions      for 
Making  •  •  ■ '   oi"I 

Railway,    Prices    Employed 220,  J»/. 

Water  Rights,  Discussion 429 

Aqueduct.    Los  Angeles.      Bonus      Payments, 

Method  of  Determining ooa 

Arches.    See    -Bridges.   Arch" ., . .. •■ 

Armstrong.  WJUiam  C.  Biographical  Sketch.     JO 
Asphalts,   Sources  and  Methods  of  Prepara- 

tion    wl 


Backfilling.  Power  Tamping,  Machine  for o4:> 

Bank  Protection,  see  "River  Improvement.  ' 
Barges    Displacement  Method  of  Measuring.   4bo 
Life.  Comparative  of  Steel  and  Wood..45D.  4d9 

Steel.    Specifications  and   Plans 4d. 

Wood,    Treated    and      Untreated,      Repan- 

Costs    Compared    4=^ 

Battleship  Maine.  Cofferdam  for  Raismg....  Hi 
Beams,        Concrete        Reinforced,        Moment 

Analysis  of   Continuous o. 

Concrete   Reinforced.      Tests.      Conclusions 

from     ??■ 

Blasts.    Large,    Method  of  Making 014 

Blue  Printing.  Cost,  City  Engineers  Omce..  4S 
Boilers,  Gallows  Frame  for  Erectmg.  •••■■■  fij^ 
Bonus   Payment,   Determining,    Method  of. . .   baJ 

Borings,  Diamond  Drill.  World's  Deepest o4, 

Breakwaters.    Crib,    Estimating   Cost.    Meth- 

ods  for   °J ' 

Crib,  Lincoln  Park.  Costs o?^ 

Hollow  Concrete  Block,  Naples,  Italy. . . .  ■  •   6oA 

Panama,     Construction    Costs 2ds,  bU4 

Rubble  Mound,    Lake     Erie,     Construction 

Xotes     Z^ 

Bridges,  Abutments,  Concrete ..219,  253 

Arch,  Gilbert  Ave.  Viaduct,  Cincinnati....   142 

Arch,  Road,  Small,  Cost  of !-'•  ,-„r 

Arch.  Suspended  Centering  for 4u,  625 

Arch,  Tiber  and  Pittsburg  Compared olO 

Arch,   Tiber  River,   Rome ,-,••;,;■ 

Concrete    Reinforced    Construction,    Metn- 

ods  and  Costs.... ST,   142.   442.   4m,   dIO,  62a 
Concrete,.     Reinforced.      Cost     Estimating. 

Methods,  Illinois  Highway  Commission  119 
Concrete   Reinforced,    Flat    Slab,    Railway, 

Recent  Practice   -^  ■  ■  -j'  • ; oS? 

Concrete,  Reinforced.  Standard  Road,  Iowa  dus 
Steel,    Floors.    Replacing   Wood   with    Con- 

Crete.    Cost    of • ^^, 

Steel.  Floors,  Shallow  for  170-ft.  Span ^4 

Steel.   Raising  16S-ft.  Truss.  Method.s 13S 

Steel,  Safe.  Engineering.  Meaning  ot.... ..     in 

Steel.  Truss  Type,  Consideration  Affecting 

Choice   of    fii 

Steel,   Vertical   Posts,   Design.... ■ iji 

Suspension,  Floors.  Reinforced  Concrete...     ^' 
Buckets    Controllable  Discharge  for  Concrete     58  ■ 


Drag  Line,  Types  ot 7,  121 

Grab,    Cast    Steel 403 

Grab,    Quick    Detachable 603 

Spoil,  Curbed  Well,  Foundation  Work 34 

Buildings.    Beams.    Concrete.    Reinforced.  .62,  509 

Columns,  Concrete,  Reinforced,  Tests 25T 

Columns,  Steel.  Value  of  Concrete  Covering  512 
Concrete  Inspection    115,   147, 

201,  232,  25S.  300.  301,  322,  379,  400,  437,  621 
Concrete.  Reinforced.  Factory,  Costs  of...  365 
Concrete.    Reinforced,    F'orms,    System    of 

Proposed    22S 

Concrete    Reinforced,     Volume      Costs      of 

Various   Types    32 

Floors,  Flat  .Slab,  Test   Inexpensive 5.S 

Floors,  Flat  Slab.  Tests  in  Structure 

309,    424,    537,    561,    6.50 

Floors,  Girder  and  Mushroom,  Comparison 

of  Cost  201 

Floors.    Reinforced    Concrete    Construction 

Methods    392,  421 

Foundations.   Grouting    59;) 

Foundations,  Open  Caisson,  Chicago 33 

Hoists,    Steel    Tower S6 

Roofs,  Cantilever,  Reinforced  Concrete 30r 

Roofs,  Saw  Tooth.  New  Type 50S 

Stacks.    Reinforced    Concrete 236 

Steel  Erection.  Cost  of  Power 392 

Steel  Hoist.  Tower  for ^6 


Cable    Railways,    Chicago,    Cost    of 33S 

Cableways.  Cribs  for  Cofferdam,   Placing 285 

Canals,  Irrigation,   see  ■'Irrigation  Canals." 

Canals.  Locks.  Reinforced  Concrete 624.  6ai 

Muscle   Shoals,   Dredging,    Silt   in bb 

Panama,   Breakwater,   Construction 238,  604 

Panama,     Construction     Costs,     Summary 

of 237,  604 

Panama,  Dam,   Pedro  Miguel 659 

Panama,  Dredging  Costs 2Si,  60:> 

Panama,    Excavation    Costs 23S,  604 

Panama,  Hydraulicking  Costs 23a,  60o 

Panama,   Quarrying  and^ Crushing  Costs.. 

Panama]   Volcanic  Heat.   Culebra   Cut 340 

Cars,  Electric,  Cost  of  Repairs 484 

Freight,    Cost   of    Repairs 33X 

Muck  for  Tunneling ala 

Side  Dump,   Air  Driven ^■■■: ;■•  ?V- 

Catch  Basins,  Covers,  Concrete,  Reinforced..  44,t 

Designs,  Standard   42,  49|i 

Caterpillar  Tractor  4bJ 

Cement,    Inspection    Methods lln 

Puzzuolan.  Dam  Construction 567,  a68 

Puzzuolana — Portland  for  Marine  Works. .  a9^i 

Centers.    Inspection    Methods 201 

Sewer  Tunnel,  Cleveland.  O 44 

Suspended     477.  6^5 

ClKinneling.   Swelling  Rock.   Methods 37G 

Chemistry,  Place  in  Modern  Road  Engineer- 

jjjg      39 

Chutes    Lay-out  for  Depositing  Concrete...  25S 

Citv  Reports.  Editing,  Need  ot  Uniformity..  lU 

Clay,   Bearing  Power  Tests 45.. 

Coal.    Handling.    Cost.......... 1 

Purchasing  Under  Specifications .  ...... wg 

Cofferdam,  Break  in,  :Method  of  Repairing..  23 j 
Crib  Construction.  Difficult  at  Koochiching 

p^jlg    , iii~' 

Crib  Construction.  Keokuk  Dam 61S 

Grout  Sealing.  Method  of 40a 

Placing  bv  Cableway -bb 


HTglT 


Steel  Sheet  Pile,  Battleship  "Maine" 

Columns.  Steel,  Concrete  Embedded 

Reinforced     Concrete    Tests,     Conclusions 

Based    on 

Compressed  Air.  Grouting  Machine 

Mains,  Sizes.  Table  for  Proportioning 

Concrete    Abutments 219. 

Aggregate,    Determination  of  Volume   Re- 
quired      

Breakwaters   Hollow   Block 

Bucket  for.  Controllable  Discharge 

Chuting.  Lay-out  of  Plant  for 

Column  Filling 

Compressive  Strength    *^ftect  of  Age  on 
Compressive     Stre^jgili,     i^fTect'""^    "^"^ 

Pressure    on 

Construction,  Methods,  Economies  of,  DIs 

cussed    

Construction,  Specialists  for 

Cost  Conditions  Aftectlng 

Culverts 170,   289, 

Curb   and   Gutter 

Cylinder     Foundations 

Dam    Facing 

Dams 420,  504,  568.  583,  618.  646,  659, 

Dock    510. 

Drain  Tile 123.   289,  649. 

Forms,  see  "Forms." 

Gravel    for.    Proportioning.    Methods    and 
Cost    

Field  Methods  for  Building  Work 

Inspection,  Forms  and  Centering 

Inspection,    Freezing   Weather    Work 

Inspection,  Materials  lor  Making  Concrete 

Inspection,  Proportioning  and  Mixing  Op- 
erations      

Inspection,   Reinforcements 

Inspection,   Sidewalks.  Curb  and  Gutter... 

Inspection,    Surface   Finishes 

In.spection,   Transporting  and  Placing.  .258. 

Inspection,     'Waterprooling 370, 

Irrigation  Structures 420,  483.  499, 

Joints.   Metal  Diaphragm  for  Water-Tight 

Locks,    Panama 237, 

Manholes,     Sewer 

Measuring.   Rules   for 

Mixer,    Portable    One-Horse 

Mixing  Plants i 86,   115, 

Panama   Canal   Works 237, 

Patching  and   Repairing  Methods 

Pavement     Base 

Pavements.. 961,  239,  241.  318.  377.  660,  663. 

Pedestals    

Permeability.    Tests    of 

Proportioning.  Cost  of 

Railway  Track  Structures 

Reinforcement  for.  see  "Reinforcement." 

Reservoir    Lining 

Reservoir    Slope    Paving 

Roads 96.  241,  318,  377,  660,  663, 

Sewer    Pipe 347, 

Sidewalks 38,    437. 

Subways   

Surface     Finishes 

Tamper  for  Securing  Mortar  Surface 

Tile.   Road  Drainage 

Tunnel    Lining 

Unit  of  Measure  for 

Waterproofing,  .see  "Waterproofing." 

Weights  of  Various  Kinds 

Concreting.  Freizing  Weather  Methods. ST. 
Concrete  Reinforcid   Bank  Protection 

Reinforced     Beams 62. 

Reinforced    Bridge   Floors 187. 

Reinforced  Bridges  Flat  Slab 


342 
512 

257 

265 

94 

253 

173 
654 
58 
258 
512 

231 

170 
197 
170 
308 
437 
513 
596 
681 
626 
705 


173 
621 
201 
301 
115 

147 
232 
437 
322 
300 
400 
64S 
513 
604 
55S 
369 
541 
392 
604 
404 
582 
695 
219 
460 
170 
252 

3S0 
GGS 
695 
447 
555 
505 
322 
54'i 
289 
575 
368 


539 
301 
190 
509 
179 
363 
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Reinforced  Bridges.   Gilhfrt   Ave.   Viaduct. 
Cincinnati.    O 

Reinforced  Bridges.   Road 119,   20S, 

Reinforced     Buildings 32. 

5S.  201.  228.  309.   365.  392.  424.  5iU.  621. 

Reinforced     Caissons    for     Dock     Founda- 
tion     513. 

Reinforced   Catcii   Basin  Cover 

Reinforced     Columns.     Tests,     Conclusions 
Based    on 

Reinforced  Continuous  Beam   Analysis. .. . 

Reinforced   Cul\'ert    Slab.    Diairrams 

Reinforced  Culverts.  Road  In  Iowa 

Reinforced  Cylinder  Piers  for  Wliarf 

Reinforced    Fence    Posts 

Reinfoi'ced  First  I.'se  of '- 

Reinforced  Floors.  Flat  Slab  for  Bridges. . 

Reinforced    Floors.      Flat      Slab      Moment 
Analyses     of 

Reinforced     Floors.     Flat    Slab.     Tests     in 
Structure .Wa.  424.  537.  5fil. 

Reinforced   Floors.   Girder  and   Mushroom. 
Costs    Compared 

Reinforced  Floors.   Suspension   Bridge 

Reinforced   Floors.    Tests   of 

59,  309.  424.  537.  5fil . 

Reinforced  Forms  for.  see  "Forms." 

P.elnforced  Gate  Toner.  Morena  Dam 

Reinforced   Gutter   Box   Covers 

Reinforced  Locks.  Canal 624, 

Reinf<">rced   Pavements 

Reinforced    Piles 199.    23S. 

Reinft>rced    Poles.    Telegraph 

Reinforced    Reservoir 

Reinforced   Retainine  Wall 

Reinforced    Roofs,    Condition 

Reinforced   Settling   Basin 

Reinforced   Shaft  Sets : 

Reinforced    Silos 

Reinforced  Spillway  for  Dminage  Ditch... 

Reinforced  Stacks.  Chimney 

Heinforced  Viaduct,  Cost  of 

Reinforced  Tanks,   Railway  Water. 2S.   4S0. 

Reinforced  Water  Tower  .and  Tank 26. 

Reinforced    'W'ell   Casing 

Reinforced  Wharf.  Panama  R,  K.  Terminal 
Conduits.   Electrical.   Soeciflcations  for 

Fiber,   Cost  of  Laying 

Contracting.   Agricultural.    Opportunities   for 
Contractors'     Camps.     Sanitation,     Methods 

Employed    534. 

Contract  Work.  Motor  Trucks  for 

74.  111.  141.  152.  543. 

Costs.  Abutments  and  Pedestals.  Concrete. . 

Barges    Repairs 

Blue     Printing 

Breakwater   at    Panama 238. 

Breakwater   Stone   Filled  Crib 627. 

Bridge  Floors.  Replacing  Wood  With  Con- 
crete    

Bridges,  Concrete  Reinforced 87, 

Buildings.  Concrete   Reinforced 32, 

Cable    Railways 

Channel    Protection    Work 

-C^ty.^Work.   Necessit-        r  Keeping 

Coal    ?Tamili,-.-g '."". 

Concrete  at  Panama ,-. 237, 

Concrete.    Conditions  Affectins 

Concrete.   One   Yard   of 

Concrete.    Proportioning   of . ,  . 

Concrete,    Tamping 

Conduits.     Fiber 

Culverts.    Concrete 170, 

Culvert    Widening 

Curb  and  Gutter,  Concrete 

Dams.   Morena  Rock  Fill 

Dams.    Roosevelt    Concrete 

Ditching  With   Dynamite 

Ditch    Maintenance 

Dock.  Concrete 510 

Drain  Tile.   Cement .' 

Dredge   Construction 29!) 

Dredge    Moving '. 

Dredge     Operation ' 

Dredging.   Lincoln    Park 

Dredging.   Mobile   Harbor 

Dredging.   Panama  Canal 237 

Dredging  Silt    Bars 

Dredging  Subaqueous  Rock 

Drilling    

Drilling   Diamond '. 

Electric    Lighting    Service " 

Electric   Power   Generation 

Electrical  Power  for  Dredges 

Engineering  in  Small   Towns 

Estimates.    Inaccurate 

Excavation   at  Panama ....238 

Feeding  Men  and    Animals ! 

Fiber  Conduit    T,.nying 

Financial,  Ex.amples  of  Underestimated!'.! 

Floors.  Girder  and  Mushroom  Compared.. 

Floors,   Replacing  Bridge 

Foundations,    Concrete  i:.aisson 513 

Freight  Car  Repairs 

Garbage    Reduction    Plants ! 

Gas    Holder    Foundations 

Gravel,  Preparing  for  Road  Work !!     " 

Gravel.    Proportioning   for   Concrete. . . 

Gravel    Washing 

Hoisting  from  Shafts 

Hoists.     Mine 

Horses.  Maintaining 

Hydraulicking   Panama  Canal.. 

Irrigation    Pumping 

Irrigation   Pumping   Plants 

Irrigation     Surveys 

Lock.  Concrete 200    'tie    'sV 

Lock  Gates.  Replacing .' '.  "" 

Locomotive    Renewals 

Motor  Truck  Hauling 

Motor  Truck  Operation 

Panam.a  Canal  Work 23 

Pavements,   Asphalt.   Resurfacing. . . 

Pavements   Brick    Block 

Pavement.    Concrete ! ! 

Pavements,  Creosoted  Wood  Block 
Pavement,  Cutting  and  Replacing 


142 
364 

650 

626 
445 

257 
62 
59 
308 
61 
677 
281 
.365 


201 

S7 

6."0 

114 
181 
653 
609 


357 
3S7 
329 
307 
665 
570 
329 
82 
236 
178 
579 
579 
558 
60 
46 

no 

113 

66S 

689 
219 
459 
48 
604 
fiS8 

179 
364 
365 

338 
194 
247 
1 
604 


110 
289 
278 
555 
429 
429 
.537 
675 
626 
597 
605 
111 
408 
630 
312 
605 

68 
463 
515 
462 

48 
622 

47 
485 
169 
604 
605 
110 
255 
211 
179 
626 
33S 
418 
199 
526 
173 
342 
7 


..73.  577, 

!!!!!i66! 


.543, 


605 
605 
674 
106 
669 
604 
6.30 
451 
689 
152 
604 
3S 
664 
239 
54S 
663 


Pavements,    Estimated.    Erroneous 2SJ 

Pavements,    Recording   Method 311 

Pavements.    Reinforced    Concrete 609 

Piece  Work.  Reduction  by 484 

Piles,    Concrete 238 

Power.    Electric,    for    Dredges 4  ■ 

Power  for  Shaft   Sinking 547 

Power.  Generation  of 622 

Power.    Small    Units 373 

Power,    Steel    Erection 3'iJ 

Power  Plants.    Steam    Turbo   Electric 2sc 

Pumping    Plant 4i;9 

Pumpin,g.  Water  Works 474 

Qiiarr.ving  and  Crushing  at  Panama  ,,  .238,  605 

Recording  for  Pavement  Maintenance 311 

Kefilling  Roller  Brooms 577 

Refuse    Dispos.al 293 

Refuse     Incinerators 119 

Reservoir  Lining,   Concrete 386 

Reservoir   Heinforced   Co»Tcrete 387 

Kesoiling  Dredged   Arc,..^- 287 

Retaining    Wall 329 

River  Impro\'ement  M'orks 91.  225 

Hond  Roller  Operation 318 

Roads.   Asphalt  Sla.g 270 

Roads.    Bittiminous   Macadam 14.   269,   551 

Roads.  Hitimiinous  .Surface 38.  549.  551 

Roads.     Brick 609 

Roads.  Convict  L.abor  Construction 242 

Roads.    Grading 270 

Roads,  Gravel 214.  578 

Roads.    Gravel   Resurfacing ,....   n63 

Roads,    Macadam 97,    576 

Roads.    Oiled   Gravel 270 

Roads,     Petrolithic 492 

Roads.  Public  in  United  States 208 

Roads,    .^.'..nd    Clay 69 

Roads,    Shell 13 

Roads.    Surf.ace    Tre.atment 124 

Rock  Breaker  Operation 601 

Rod;     Crushing 494 

Rock  Excavation.  Subaqueous. 463.  599.  601,  622 

Roof  Saw  Tooth 508 

Sand     Drying 362 

Sand     Pumping 539 

Sew-age    Purification 41 

Sewers,     Flushing 471 

Shaft  Sinking 600,    646 

Sidewalks,    Concrete 555 

Stone    Crushing 290 

Stone.   Unloading,    from    Scows 95 

Steel  Hoist  Tower 86 

Street     Cleaning 73 

Street   Lighting 156 

Streot     Oiling 74 

Street  Sprinkling 74,  95.   609 

Street    Sweeping 525 

Street  Sweeping  by  Machine 73 

Stump     Blasting 513 

Team    Hauling 290 

Testing  Reinforced  Concrete  Floor  Slal)..,     59 

Ties.    Treating ISS 

Tile.    Concrete  Drainage 289 

Topography,    Taking 54S 

Track  Laying  by  Machine 27 

Track   Maintenance    363 

Traction  Engine  Hauling 290.  345 

Transmission     Line 677 

Trenching   by    Machine 244 

Tugs,    Operation 653 

Tunnels    514.   692 

Viaduct.  Reinforced  Concrete !   17s 

Waterproofing    31 

Water  Supply,  Disinfection  of  Chicago,.,.     43 
Water     Works cil 

Crushed      Stone,      Panama.      Crushing     arid 

Quarrying    Costs 605 

Culverts,  Concrete,  Cost  of  Small 170,  289 

Road.    Practice    in    Road    Construction    on 

Ditch  Spoil  Banks 476 

Koad.  Standard  in  Iowa .308 

\\'aterways    Required 481 

Widenin.g.  Methods  and  Costs ■>77 

Culvert  Slahs.  Reinforced  Concrete,  Diagram 

for     Dredging .^,9 

Curb     and     Gutter     Concrete.     Construction 

Methods  and   Costs 555 

Concrete,    Inspection    Methods 437 

Curb  Box,  Improved  form 29G 

Curbs,  Street,  Staking  Out,  Method  of 344 

Current  Wheel,  Novel  Construction  of 104 


Dams,  Cross-Sections  of  40   Masonry,      ,  583 

Delta.    New   York    Barge   Canal..." 6S1 

Earth,    Outlet    Conduit    Design 107 

Foundation,    Grouting    517 

Horse  Shoe  Rend,  Canadian  Pacific  ii^i'iga- 

tion  Works   504 

Irrigation  in  Alberta !!!!!!!! 420 

Keokuk,    Mississippi   River 618 

La  Boquilla.   Mexico seV   568 

Masonry.    Design    and    Construction     Gen- 
eral  Discussion    .        567    58) 

Pedro    Miguel,    Panama '       '  $59 

Refaciiig    Concrete  for  Crib  and  Stone!!!!   596 

Rock  Fdl.  Morena.  California 114 

Roosevelt.    Cost   of "       429 

Submerged,   Backwater,  Effect  of 597 

Wier   for   Irrigation    Canals 046 

Derrick,    rruck   Mounting  for ' 15-, 

Displacement.  Barges.  Method  of  Mea'sui-ing!   48!5 

Ditches,   see     Drainage." 

Dock,    Concrete,    Construction   Metho'ds   and 

Costs    ^i^Q    g26  " 

Doubletrees.    Arrangements    of. 654 

Heavy  for  Scraper  Work 264 

Drainage  (See  also  Land  Reclamation) 

Acres  of  Marsh  Land  Requiring...    '  .■isn 

Assessment  for  Benefits. . .  ??" 

Pitches,   Construction   Methods  in  Siberia!  477 
Ditches.  Diagrams  for  Designing....   ■  647 

T.-'/l;®''''  f^'-'fivation   With   Dynamite!!!!!!   537 
Ditches.  Flow  In  Formula  for....  3% 


Ditches.   Log   H.ims  for SO 

Ditches.  Maintmance  Problems  Presented. 

651,  675 

Ditches,    Spiliwrys    for 80 

Ditches.   Spoil    1  ank  Roads,  Minnesota. . . .   477 

Estimation  of  '  v>sts  in  Relation  to 81,  108 

Flood   Protect:'  :i,   Neosho   River.    Kansas..  249 

Kansas,    Metl:o  .s    Employed 3-55 

Levees     105.    133,    1S7,  221 

Mechanical  T'r'.  'lems  in 136 

Minnesota.   J'l-'-edure  Followed 353 

Minnesota,    Pr":.;ress   of 134 

Pro,iects,   Little    River,    Missouri 535 

Projects,    ]\1  ississippi    County.    Arkansas...      SO 
Pro.iects,    Sixth    Ward   and    Crowley,    Lou- 
isiana       297 

Projects,   A\:ishmgton  County.   Mississippi.   38i) 

Public,  Imp;  ovements  Suggested 676 

Pumping    Jlachinery    for.    Data    and    Dis- 

.  cussion 162 

Pumping.    I'rolilems   of 141 

Sluice  Gate  Leakage 105,  133,  187,   221 

Square  Feet  to  Acres,  Conversion  Diagram  450 

Surveys.    1 'locedure   in    Minne.sota 353 

Tidal  Marsh.  Colburn  Estate.  Delaware 105 

Tidal    M.'iish.      Dorchester      County,      New 

Jerse>'   221 

Tidal  Marsh,  Green  Harbor  River.  Massa- 
chusetts       187 

Tidal  Maish,  St.  George's  Marsh.  Delaware  133 
Tile,   Cement,  Hand  Making,  Cost  of 597 

Drain   Tile.   Defective,    Prevalence  of 

597,   649,   705 

Dredges.  Construction  Cost  of 299,  605 

Electrical  Power,  Cost  for 47 

Gold.    Operating    Costs... 408 

Mobile  Harbor  Improvements 312 

Moving   250-Ton,    Cost    of Ill 

Muscle  Shoals  Canal 68 

Operating.    Suggestions   for 315 

Suction  Pipe  for  Improved  Form 314 

Dredging.  Lincoln  Park,  Chicago.  Costs 630 

Dredging,     Mobile       Harbor       Improvement. 

Costs    312 

Panama,  Cost  of 605 

Silt   Bars,   Methods  and  Cost 68 

Subaqueous.  Eock,  Review  of  Practice 463 

Drill  Boats.   Design  and   Construction.  Gen- 
eral Practice   465 

Drilling.  Diamond.  Depreciation  of  Diamonds  462 

Laramie-Poudre  Tunnel.   Records 406 

Records  and  Costs.  Alaska 515 

Subaqueous,  Records  of  Performance 310 

Water  Jets,   Experiments  With,   South  Af- 

I'ica    35,     58 

Well,  Firing  Holes 657 

Well,    Records    and    Costs 633 

Drills.  Sloping  for  Tunneling 376 

Striking  Power.   Device  for  Increasing 375 

Drum,   Rope  Capacity,    Computing  Method..   539 

Dump  Cars,  see  "Cars." 


Earth  Excavation.  Buckets,  Drag  Line 7,  121 

Excavation    Buckets.    Grab 463.502 

E.xcavation     Buckets,      Special      for     Well 

Foundations 34 

Excavation.    Ditching   with    Dynamite 537 

Excavation,   Dredging  Lincoln   Park,   Chi- 

„      cago   630 

Excavation  Dredging,  Mobile  TIarbor 312 

Excavation  Dredging.    Panama  Canal.. 237.  605 
Excavation  Dredging.  Silt  Bars  in  Canal..     68 

Excavation,   Hydraulicking   605,  65S 

Excavation,  Open 'Caisson  Foundations 33 

Excavation,    Sewer  Tunnel.   Cleveland,   O..     44 
Excavation,  Scraper,  Simple  tor  Loose  Ma- 
terial      577 

Electrolysis,    Milwaukee,    Investigation 49& 

Ordinance,    Chicago    535 

Engineering  Articles.   Some  Faults  of.... 511.  513 

Cost  of  in  Small  Towns »>.%;V         485 

Ethics.    Codes   of ,     284 

Graduates,   Supply  and  Demand  in  United 

,.      States    4SS 

bewer  Bureau.    Brooklyn,   N.   Y 1^ 

Engineers.  City  Managed  by  a  Civil  Engineer     85 

Defense    by    Engineering    Societies 427.  429 

Fees.    Standard    for   Consulting 284 

Handicap  on   Graduates  from  Agricultural 

Colleges    40(v 

Interest  in  Colleges  of  Engineering 483 

flavors  of  Cities 369 

Members  of  Public  Service  Commissions. . .       i 

Records,   Importance    400' 

Standing.   Effect  of  Inaccurate   Cost  Esti- 
mates on    •     169. 

Explosives.  Magazines,  Portable  for  Contract 

Work  206 


Fence  Posts,  Concrete,  Reinforced 

Fiber.   Conduits.   Cost  of 

Floors,  Bridge.  Concrete.  Reinforced  for  Stis- 
peiision  

Bridge,  Replacing  Wood  with  Concrete!!!! 

Bridge.    Shallow  for   170-ft.    Span 

Concrete.   Reinforced.     Analysis     for     Mo- 
ments   

Concrete.  Reinforced.  Comparative  Costs' of 
Girder  and   Mushroom   Types.    .    . 

Concrete.   Reinforced,  Flat   Slab.   Tests 

_,       •■ 59,  309.  424.  .537.  561, 

Concrete.  Reinforced,  Testing.  Inexpensive 

Method    

Flumes.    Metal.    Two   Types ! 

Timber.    Expansion.    Longitudinal,,!!!!!!!! 

Timber,   Notes  on.  Construction 

Timber.    Simple    Design 

Timber.  Standard  Details 

Flush  Tanks,  Sewer.  


110 


179 
24 


201 

650 

59 
133 
450 
487 
449 
421 
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Forms,  Building,   Knslish   Proposed  System..   22S 

CaKh    Basin    Covt'i- 445 

Design    by    EnKinetrs 169 

Inspection    Methods l*Ol 

Measurement.    Rules    for 3('>9 

Metal  for  Culverts 170 

Silo  331 

Steel.  .SuijwaA',  New  York 5U7 

Steel,   Traveling  lor   Walls 62:. 

l'"ounclations,   Arch   Bridge.   Tiber  Uiver.  .o;i;i,  42.; 

Concrete    Cylinder     r.13,  62i; 

Open  Caisson.  Chicago  Construction -Meth- 
ods         S3 

Gas  Holder   lii:) 

Piles.    Safe    I^oad   on 'J4 

Settlement,    Grouting   to    Prevent r>SI,"i 

'     Soils.   Bearing  Power   i'M.    [M 

Solidifying  Rock  by  Grouting :.S;i.  r,17 

Fuse.   Burning.   Rate  of 17.". 

G 

I  ;,illowsFrame,  Erecting  Boilers  with 237 

"  larbage  Disposal,  see  Refuse  Disposal. 

f'.as     Holders.     Foundation     Construction    in 

Soft    Soil lii!i 

Gate  Tower.  Concrete  Reinforced  for  Morena 

Dam    114 

Gravel   Digging  and   Screening   Plant,   Port- 
able   GOO 

Preparing   for   Road    Work.    Costs 526 

I'roportioning   foi-   Concrete.   Cost 173 

W.ishing    Plant 341 

f '.routing.    Cofferdam.    Sealing  by 405 

Fouiuiations  for  Dam 517 

iAnindation  Settlement.  Prevention  of 595 

iMaciiine.  Compressed  Air 265 

Solidifying  Rock    Foundation  by .89.  517 

Wood   Block   P.a\'ement 123 

Gutter  Boxes,   Slab  Covers,  Reinforced  Con- 
crete      ISl 

Gwinn.  Dow  R..  Biographiical  Sketch 68ti 


H 

Hardpan.    Bearing    I'uwer   Tests 43i; 

Hoists.   Building.   Steel  Tower 86 

Electric  and  Compressed  Air  Compared...       7 

Mine.   Cost  Comparison S 

Tripod,  for  Curbed  Well  Foundation  Work     34 

Horses,  Maintaining.  Cost  of 73,  .577,  605 

Hydrants.    Specifications.   Proposed 530 

Hydraulicking,  Panama.  Cost  of 605 

Volume  of  Water  Reciiiired  for 656 

Hydraulic  Ram,  Possibilities  and  Use 16 

H\pochlorate  Plants,  see  Water  Purification. 


I 

Inlet,  Storm  Water,   Harrisbur.g.  Pa 533 

Inspection,  City  Works,  Necessity  of  Close..  247 

Concrete.    Rules   for 115, 

147,  201,   232,  25S,   300.  322.  370.  400,  437,  621 

Inspectors,  Office  Training.   Desirability  of..  22S 

Irrigation,  Applying  W'ater.  Methods  of 247 

Bow   Vallev  Works,    Canadian    Pacific    Rv. 

483,  499 

Canals.  Diagrams  for  Designing 647 

Canals,    Wier   Dams    for 646 

Current    Wheel    for .' 104 

Dams,  see  "Dams." 

DitohesI  Diagrams  for  Designing 647 

Financing   Methods   for 188 

Flumes  for.  Metal 133.  421.  449.  450,  487 

.  Preparing  Land.    Methods 131 

Pumping    Plants 106,  674 

Southern  Alberta  Land   Co.   System 420 

Square  Feet  to  Acres,  Conversion  Diagram  450 
Statistics    of    Work,      V,      S.      Reclamation 

Service     167 

Sm-veys,    Subdivision,    Typographical 669 


J-K 

Joints.   Nailed.    Strength    Tests 453 

Water  Tight  Metal.  Diapln-agm .-.13 

Kansas    Engineering    Societj' 195 


L      , 

Land   Reclamation,   see  also  "Drainage"  and" 

"River  Improvement." 
Land      Reclamation,      Soil      Restoration      on 

Dredged     Areas 287 

Levees,  Drainage,  Sections  tor.. 105.  133,  187,  221 

Upper   Mississippi   Valley 21 

laghting.     Electric.     Service    to    Consumers, 

Cost,    Method   of  Obtaining 48 

Locks.  Canal.   Concrete  Reinforced.   Hunga- 
rian    W'aterways 653 

Canal.   Concrete   Reinforced.   Russian  Wa- 
terways     623.    624 

Canal,  Construction  Methods  and  Cost....   266 
Canal,  Gate  Replacing,   Methods  and  Cost  629 
Canal.   New  York   Barge  Canal.    Construc- 
tion. Methods  and  Costs 200,  266 

Canal.  Panama.  Concrete  Costs 237,  604 

Locomotives,  Renewals,  Qost  of 451 

Locomotives,   Electric,    Storage   Battery 628 


Management,      Scientific,      Bonus     Payment, 

Methods  of  Determining 659 

Scientific,  Congressional  Report  on 455 

Scientific,  Cost  Reduction  by  Piece  Wot-k. .   484 
Scientific,  Law  of  Competitive   Planning. .   540 
Scientific,  Law  of  Maximum  Output  Factor  456 
Scientific,  Law  of  Plant  Location  and  De- 
sign        267 


Scientific.  Law  of  I'l    i   Cost  Reports 

rieientilic,  Purcliasi    ^  Supplies,  Philosophy 

of      '. 

Scientific.  Systemai;     Keseardi  a  Principle 
of     

Scie.iiific  Water  W..  ss,   OpportiinVtiesat; 
Manholes.    Concrete.    .-:ii.-.iiica lions 

Standard.    Richmond     Va 

Meter  Box.  Improved 

Mortars,    Permeabllitv  Tesis  oi '    .    " 

Motor    Trucks.    Contract    Work.    Advantages 
for    

Development  for  Contract  Worl;..' ..,'. 

Eiiulpment  for  Derrick  Ciperaliou 

Hauliiin-,    Cost  of 543. 

Opportunities  for   in   Contracting ,' 

Road  Maintenance.  l*se  for 


691 


40 
558 
466 
130 
460 

689 
152 
111 
689 
141 
74 


N-O 

Nailed  .loints.  Transverse  Strength  Tests 
Orange  I'eel  Bucket     ~ 


453 


Cast  Steel 463 

P-C 

Parks.   Lawns.   Obliterating  Weeds  from 577 

Tennis   Court    Construction 96 

Pavenii-nts,   Asplialt    Mixtures,    Studies  iif, , .  242 

Asphalt,   Uesurfa.ing  t.'ost 38 

Asplialt.  Resurfacing.  Lutz  Heater  Method  38 

.\sphall.    Unit    Prices 377 

Asphalt  Block.  Unit  Prices 377 

Base.    Concrete,    (^instruction  Methods 582 

Bitullthic.  Unit  Prices 384 

Brick    Block,     Construction    Methods    and 

■      Cost     664 

Brick,    Life    of 697 

Brick,    Strain,    Measurements   of 47 

Brick,    Unit  I'rices ,377 

Choice,    Considerations   Affecting 288 

Choice,  Principles  Involved   in 413 

Concrete,  Construction  Methods  and  Costs  239 

Concrete,   Cutting  Through,  Method 663 

Concrete.  Experience  With.  Daveimort.  la,  318 

Concrete,    Reinforced.   Plymouth.   Wis 609 

Concrete,    Tarred    Surface 241 

Concrete,    Unit    Prices 377 

Contract  Prices,    Duluth 525 

Creosoted    Wood    Block,    Chicago...- 72 

Creosoted       Wood       Block       Construction. 

Methods  and  Costs 548 

Creosoted  Wood  Block  Construction  Prac- 
tice.    Chicago 409 

Creosoted    Wood    Block,    Experience,    Rec- 
ords    of 664 

Creosoted    Wood    Block   Grout    Filler,    Ex- 
perience   in    Chicago 123 

Crowns.    Fixing.    Current    Practice 469 

Cutting  and  Replacing,  Cost  of 663 

Durable  Brow.   New  Method  of  Making. . .  468 

Estimates  of  Cost.  Erroneous 2S3 

Experimental.  White  Plains  Road 638 

Interest  on  Repairs 414 

Maintenance,  Cost  Estimates,  Erroneous..  283 
Maintenance      Costs,      Recording,      Proper 

Method     311 

Statistics    for   1911 377 

Slim    blocks,    T'nit    Prices 383 

Staking  Out,   Method  of 344 

Wood  Block  Construction  in  Europe 526 

Wood   Block.   English   Specification   for..,.  60S 

Wood  Block,   Service  Tests.   Minneapolis..  180 

Wood   Block  Unit    Prices 383 

Pedestals.  Concrete.  Cost  of 219 

Piece  Work,   Cost  lieduction  by 484 

Piers,  Cylinder  Foundation  Sinking,   Prog- 
ress Records 61 

Cylinder  Foundation  W'harf  Construction.. 

510.  626 

Piles,    Concrete  Reinforced,    Cosl;   at   Pan- 
ama       238 

Concrete      Reinforced     Design     and     T'se. 

Technical    Considerations .'  373 

Concrete  'Reinforced   Gas   Holder  Founda- 
tion       199 

S.afe  Load,  Diagrams  for  Computing 94 

Pipe.  Bored  Wood,   Durability  of 101 

Cast    Iron,    Friction    Loss,    Diagrams    for 

Determining    128 

Service.   Curb  Box  for 296 

Steel,  Life  and  Economic  Use 444 

Poles.   Concrete   Reinforced.   Telegraph 357 

Power,    Dredges,    Cost  of  Electric 47 

Generation,  Cost  of  Electric 622 

Shaft   Sinking,    Cost   of 547 

Small  Units.  Cost  of  by 373 

Steel  Erection.   Cost   for 392 

Power  Plants,  Dams,  see  "Dams." 

Prime  Movers.   Adaptability  of  'Various...  225 

Steam  Turbo-Electric.  Construction  Costs.  280 

Piers.  Labor  and   Material.   1911 393 

Pavements,    1911 377 

Public    Service    Commissions,    Engineers    as 

Members     1 

Pumping  Plant.  Design  and  Construction  of 

9.000.000    Gallon 497 

Design.    Economic  Consideration 531 

Drainage.  Data  and  Discussion 162 

Irrigation    106.  674 

New   Orleans  Filtration  Plant 612 

Operation.  Method  of  Increasing  Economy 

of   2.52 

W'ater. Supply.  Costs  of  Operating 271 

Pumps,  Air  I-ift.  Properties  and  Advantages  182 
Economic  Selection.  Considerations  Affect- 
ing       473 

High    Duty,   Providence,   R.   1 185 

Tests.  New  Orleans  Filtration  Plant 612 

Quarrving.  Winter.  Devices  anil  Methods...  375 


Railways.    Appraisals.    Elevated.    Chicago 563 

.Appraisals,   Forms  for  Gathering  Data 52 

Appraisal     Inventorv   Directions    for   Mak- 
ing     " 619 


Appraisals,    Unit    Prices,    Assumed   in.. 220, 
.\uiomatic  lor  Storage  of  Bulk  Material.... 

Ballast,   (iravel   Washing   I'laiit    for 

Ballasting,    .Methods,    Missouri    I'acific    Ry. 
Hridges,  .U.iitmenis  and  Pedestals,  Cost  of 

Concrete 

Bridges.  Hal  Slab.  Reinforced  Concrete 

Bridges,  .•-ale.  Engineering  Meaning  of.... 
J^ridges,     Truss    Type,    Considerations    Af- 

leoting    I'hoiee    

Bridges,    Vertical    Post    Design 

Cible,    Cost    in    Chicago 

Canadian  Paclfle.   Irrigation  Works  of. 483, 

Car  Repairs,   Cost  01    rreignt 

Car    Repair    Costs.    Ueduction      by      Piece 

AVork   

Concrete  Plant  for 

Culvert  Widening,     Construction    Methods 

and  Costs   

Embankment     Construction       Over       Soft 

Ground    

Embankment     Protection,     Methods     Em- 
ployed     

Fence  Posts,  Construction  Methods 

Locomotive    Renewals.    Cost    ot 

Panama,  Wharf  Construction 

Rail.    Development    In    United    States 

Rapid   Transit   Subway,    New   York 

Rates,   State  and  Federal  Control,   Conflict 

Between  

Sand    Drying   Plant 

Tanks,    Water,    Reinforced    Concrete 

26.  480, 

Telegraph  Poles.  Reinforced  Concrete 

Ties,  Treated,   Kconomy  of 

Tracklaylng    by    Machine 

Track    Structures,    Concrete,    Standard.... 

Tracklaylng,    Cost   by    Machine 

Track,  Maintenance  Cost  of  Anchored  and 

Unanchored    

Trestles,    Ballasted    Floor    and    Structural 

Plans  

Trestles,    Most    Economic    Span 

Wharf,    Concrete.    Reinforced 

Refuse,   House.   Handling,   Method  of 

Disposal,    Collecting    Methods,    Milwaukee, 

Wis 

Disposal,  Incinerators,  Estimates  of  Cost_. . 

Disposal,  Methods,  Review  of 

Disposal,   Plant   Operation   Records 

Disposal,    Toronto,    Economic      Study      of 

Four  Methods 351, 

Reinforcement,  Device  for  'Vl'iring 

Inspection    Method    

Measurement,    Rules   for 

Reservoirs,    Circular     Concrete.     Reinforced, 
Advantages  and  Limitations 

Concrete  Bank  Facing.  French  Practice... 

Concrete    Lining    for    Brick 

Concrete.   Reinforced,  Cost 

Resoiling   Dredged   -Areas,    Methods 

Retaining   Wall,    Reinforced    ConcretAi^  Con- 
struction Methods  and   Cost           ""'^ 
River  Improvement,     Anchor     for     Floating 
Plant    

Bank  Protection,   Methods  Employed.  .189, 

Barges  for  455,  457,  459. 

Channel   Protection,  Devil's  Island,   III.... 

Contract  and  Day  Labor.  Costs  Compared 
91, 

Dams.   Breakwater,   Effect  of 

Fascines.    Methods   of   Measuring 

Flood,    Protection    Works,    Neosho    River, 
Kansas   \ 

Levees,    Louisiana,    Construction   Methods 
and   Costs   

Upper  Mississippi,  Methods  and  Plant 

Road    Rollers,      Operating     Cost.      Macadam 
Road    Work    

.Steam,    Operating   Cost 

Roads,   see  also   "Pavements," 

Roads.    Asphalt-Slag    

.Asphalts,    Soi.rces   and    Preparation    of.... 

Bituminous.   Construction  Data  from  Mas- 
sachusetts Standards 

Bitupiinous,   Experimental.   Rhode  Island,. 

Bituminous.    Review  for  1911 

Bituminous    Concrete,    South    Parks,    Chi- 
cago  

Bituminous      Concrete.      Early      Practice. 
Washington.  D.   C 

Bituminous  Macadam.  Failure.  Los  Ange- 
les  County.    California 

Bituminous  Macadam.  Maintenance  Costs. 
269, 

Bituminous  Macadam,  Ontario  Cities 

Bituminous     Macadam,     Proposed     Filler, 
Method  of  Construction 

Bitiii'iinous    Material,      Distributing      Ma- 
chines  

Bituminous    Material,    South    Parks,    Chi- 
cago.   Exnerience   of , 

Bituminnns  Surface,  Apparatus  for  Apply- 
ing Bitumens  

Bituminous    Snrfpce.     Construction    Meth- 
ods.    Bronx     Borough 

Bituminous    Surface.    Construction    Meth- 
ods. Massachusetts 

Bituminous  Surface.  District  of  Columbia. 

Bituminous   Surface.   Experience  at  Madi- 
son.   \^'is     

Bituminoii«    Surface.    Plippe'lness    of 

Bituminous    .Sin-fnce.    Tar    Changes      from 
Traflic  and   Weathering 

Brick.    Missoin-i,    Cost  of 

Brick,   Nt-w   York   State   Standards  for 

Brick     Paved,     Illinois 

Bridges.    Costs,    Estimating    Methods....    . 

Bridges,    Small   Arch.   Costs  of 87, 

Bridges,    Standard    Designs,    Tower 

Coleman,  Du   Pont.  Delaware 

Concrete.   Experience  '^''Ith.   Review  of.... 

Concrete,  Michigan.  Notes  on 

Concrete,   Wayne   County,   Michigan 
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60 
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Construction    from    Ditch    Spoil    Banks 47G 

Construction.  Prospects  for  1912 539 

Convict      Labor     Construction.     Onondaga 

County.   New  York 242 

Culverts.  Standard  in  Iowa 308 

Drawings  for  Improvements.  Requirements  526 

Drain    Tile.    Concrete 289 

Dust  Prevention.  Cost,  Washington,  D.  C. .     38 

Engineering.    Chemistry    of 39 

Faces.   Endurance  Tests  in 494 

Grading  Costs  270 

Gravel,  Construction  Methods  and  Costs. . .  214 

Gravel,   I  'reparing.  Cost 526 

Gravel.    Kesurfacing,    Cost   of 663 

Gravel,    Resurfacing  Methods 525 

Gravel,    Oiletl    270 

Gravel,  Wayne  County.  Jlichigan 578 

Gravel.  Wisconsin.  Cost  of 576 

Incline  for  Loading  Machinery 525 

Interest    on    Reijairs 495 

Iron   Ore.    Minnesota 96 

Macadam.   Berea.  Ky.,  Construction  Meth- 
ods   and    Cost 9" 

Macadam,  Drainage  and  Foundation.  Notes 

on    523 

Macadam,  Los  Angeles  County,  California.   664 

Macadam  on  Sand  Subsoil 609 

Macadam.    Repaving   Ruts   in 609 

Macadam,   Scarifying.   Device  for 36 

Macadam.   Wisconsin.   Cost  of 576 

Maintenance.   I'se  of  Motor  Truck  Trains.     74 
Materials.  Bituminous.  Progi-ess  Report  on  578 
Motor   Trucks,    Hauling   Construction   Ma- 
terials         74 

Park.   Surface  Treatment,  Washington,   D. 

C 124 

I'etroUthic,    Construction      Methods      and 

Costs   492 

Rollers.  Operation.  Instructions  for 346 

Sand  Clay,  Construction  Methods 69 

Sand   Clay,    Costs  of  Twenty-three 69 

Scraper  and  Roller,  Combination 346 

Shell.   Construction   Methods 11 

Shell.  Cost.   Maryland 13 

Spoil  Bank  Along  Drainage  Ditches 477 

Sprinkler  for    .Applying   Surface   Washes..   526 

Statistics.    Vnited    Slates 122 

Stone    Gravel.    Construction    Methods    and 

Costs    289 

Surveys.    Instructions   of  Illinois   Highway 

Commission    316 

Surveys,  Florida  Mountain.  Massachusetts.   267 
Surveys.   Wisconsin  Highway  Commission.   269 

Traction  Engine  Hauling.  Cost  of 345 

Traltic  Wear,  Method  of  Spreading 38 

United   States,    Mileage  and  Cost.   1909 209 

Materials.    Bituminous.    Free    Carbon    De- 
termination by  Centrifugal  Method 12_' 

Materials.  Coke  Oven  Tars.  Utilitv  of 292 

Tars.  Naphthaline   in 32 

Rock  Breakers,  Loebnitz.  Bar  Harbor  Bari..   622 

Loebnitz  for  Subaqueous  Excavation 467 

Loebnitz  Panama  Canal.  Cost  of  Operating  601 

Spanish   Harbor  Work 693 

Use  in  Trench  Harbor  Work 599 

>  ro>ck-Crushing.  Costs  of 238.    194,    605 

Los  .-Angeles  County  Highway  Commission  494 
Rock    Excavation    Blasts    Large,    Method    of 

Making    514 

Excavation.  Channeling  Methods  in  Swell- 
ing        376 

Excavation    Compressed  Air  Mains,  Table 

for   Proportioning 94 

ExcJivation,  Culebra  Cut,  Panama.  Cost  of  238 
Excavation.  Drilling.  W.ater  Jets.  Use  of. 35.  58 
Excavation.     Explosives.    Portable    Maga- 
zines  for 207 

Excavation.   Fuse.    Rate  of  Burning 175 

Excavation.    Shaft  Raising.   Method 67 

Excavation.      Subaqueous.      Bari      Harbcn-. 

Italy    622 

Excavation.  Subaqueous,  French  Practice, 

Recent    599 

Excavation,      Subaqueous,     Methods     Re- 
viewed     463,    602 

Excavation.  Subaqueous,  Panama  Canal.. 

„      463.    601 

Excavation.   Subaqueous.    Spanish    Harbor 

Work    693 

Rod.    Cross    Sectioning 48 

Rollers.  Steam.  Operation.  Instructions  for..   346 

Roofs,  Cantil.ver.  Reinforced  Concrete 307 

Savk-  Tooth.  New  Design 508 

— Riia-Ofr.  Sewered  Areas,  Measured 78 


Sand.  Drying  Plant  for 362 

Drying,   Portable  Furnace 379 

Pumping,   Cost  of ^3g 

Blast.  Portable 393 

Sanitation.    Contractor.^'    Camps 534.  668 

Scientific  Management.    See  "Management." 

Scraper.   Simple  for  Loose  MateriaLs 547 

Settling  Basin    Concrete  Reinforced 665 

Sewage     Disposal,     Biological,      Engineering 

Problems 245 

Imhoff  Tanks  Design.  Winchester,  kv..!!;  185 
Plants.    Children's    Home.    Green    Countv. 

Ohio  " .  527 

Plants,     Efficient    Design    and    Operation. 

Need   of |96 

Plants.  Institutional  Design  of '..'.'.'.'.'.'  527 

Plants,    Neglect    of 14] 

Plants,  Use  and  Abuse 161 

Plants,   Winchester.   Kv 135 

Sludge    Drying    Bed    Design.    Winchester.' 

Ky 185 

Biological    Treatment.    Engineering   Prob- 

lem.s  1*>9 
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Why  Engineers  Should  Be  Members  of 
PubHc  Service  Commissions. 

Two  engineering  organizations,  the  Brook- 
lyn Engineers'  Club  and  the  Technical  League, 
have  urged  Governor  Di.x  to  appoint  an  engi- 
neer to  fill  a  vacancy  on  the  Public  Service 
Commission  of  the  First  District  of  New 
York.  Their  action  should  be  followed  by 
other  engineering  organizations,  and  for  rea- 
sons that  we  shall  briefly  outline. 

The  most  important  problems  to  be  solved 
by  public  service  commissions  are  problems 
in  rate  regulation  or  rate  making.  Every  step 
in  solving  a  rate  making  problem  involves  the 
analysis  of  data  of  an  engmecring  nature. 
The  first  step  involves  the  appraisal  of  the 
property  of  the  public  utility,  which  is 
always  placed  in  the  hands  of  engineers  be- 
cause it  is  self-evidently  engineering,  'the 
next  step  is  the  analysis  of  operating  ex- 
penses, which  is  equally  an  engineering  mat- 
ter, although  it  is  not  so  evident  that  this  is 
so.  because,  unfortunately,  it  has  not  long 
been  the  custom  to  engage  engineers  to  man- 
age public  utility  corporations.  Within  re- 
cent years,  however,  the  precedent  established 
in  Germany  has  found  extended  application 
in  America,  and  engineers  are  rapidly  step- 
ping into  positions  of  managerial  control  of 
the  operation  of  plants  of  an  engineering  na- 
ture, such  as  railways,  water  works,  lighting 
and  power  plants,  etc. 

Roughly  speaking,  interest  charges,  taxes, 
depreciation  and  current  repair  costs  consti- 
tute half  the  cost  of  railway  transportation, 
whether  steam  or  electric ;  and  they  consti- 
tute about  two-thirds  the  cost  of  supplying 
water  for  domestic  and  public  use.  In  other 
words,  the  cost  of  production  consists  very 
largely  of  items  that  are  best  rated  as  a  per- 
centage of  the  cost  of  the  plant  used  by  a 
public  service  company.  Hence  the  second 
step — the  analysis  of  operating  costs — is  itself 
a  study  in  costs  of  engineering  structures  and 
their  upkeep.  Few  public  service  commis- 
sions as  yet  realize  this  fact.  Indeed,  many 
public  service  companies  have  themselves  not 
yet  grasped  the  full  significance  of  it.  Con- 
sequently any  engineer  who  will  study  the  de- 
cisions of  rate-making  bodies — commissions 
courts — virill  find  blunder  heaped  upon  blun- 
r. 

At  times  the  blunder  is  one  that  favors  a 
blic  service  company.  At  other  times  the 
.mder  favors  the  public  at  the  expense  of 
e  company.  To  illustrate:  A  recent  de- 
>ion  of  a  certain  public  service  commission 
as  s'lch  as  to  allow  a  public  service  com- 
:ny!''  ''  secure  a  rate  sufficiently  high  to  pay 
r  n    ygOf  the  plant  depreciation  Izvice.    This 


arose  through  ignorance  on  the 'pi 
commission  as  to  the  distinction  between  re- 
pairs of  "plant  units"  and  renewals  of  "plant 
units" — the  foriuer  being  current  maintenance 
and  the  latter  being  true  depreciation.  The 
company  claimed  tliat  its  maintenance  ac- 
counts had  covered  only  current  repairs, 
whereas,  in  fact,  they  had  covered  a  large 
part  of  the  depreciation,  i.  e.,  renewals.  The 
commission  therefore  ruled  that  to  the  actual 
maintenance  account  of  the  preceding  year  it 
would  be  proper  to  add  6  per  cent  of  the  plant 
cost  to  cover  depreciation,  and  in  this  way 
gave  the  company  considerably  more  than  it 
was  entitled  to  receive. 

The  exact  converse  of  this  blunder  is  to  be 
found  in  many  of  the  decisions  of  commis- 
sions and  courts  on  railway  rates.  In  such 
cases  the  custom  has  been  to  add  little  or 
nothing  to  the  previous  annual  maintenance 
expenditures  to  cover  the  depreciation  in  ex- 
cess of  that  paid  for  in  the  last  year's  luain- 
tenance. 

Of  course  it  is  argued  that  engineering  ex- 
perts could  have  pointed  out  such  facts  to  a 
commission  of  "business  men,"  and  that  it  is 
not  a  commission's  fault  if  it  erred  because 
of  the  insufficiency  of  the  evidence  submitted. 
Phis  is  true.  The  facts  could  have  been  pre- 
sented, arid  the  commission  was  not  at  fault. 
It  is  also  true— and  more  important— that  a 
commission  should  not  be  so  ignorant  or  so 
blind  that  it  will  fail  to  reach  a  correct  con- 
clusion even  if  the  expert  evidence  is  insuffi- 
cient or  faulty.  Also  it  is  not  the  fault  of 
an  ignorant  commission  that  it  errs.  The 
fault  lies  with  those  who  appointed  a  non- 
technical commission  to  be  judge  of  technical 
subjects. 

As  yet  society  is,  as  a  whole,  ignorant  of 
technical  things,"  so  ignorant  that  it  often  fails 
to  recognize  that  a  problem  is  technical  even 
though  it  bristles  with  troubles  for  even  the 
most  scientific  mind.  Business  men  talk 
glibly  of  being  able  to  handle  railway  rate- 
makmg  problems,  as  if  they  were  akin  to  esti- 
mating the  cost  of  hauling  potatoes  in  a  farm 
wagon  to  market.  A  little  knowledge,  strok- 
ing its  chin,  pronounces  more  knowledge  quite 
unnecessary — or,  if  perchance  it  should  be 
needed,    its   possessor   can   be   hired. 

Hired  technical  brains  will  always  be  needed 
by  courts  and  by  commissions,  but  a  better 
(liiality  of  brains  is  likely  to  be  hired  if  the 
employer  himself  has  sufficient  technical 
knowledge  to  appreciate  the  intricacies  of  the 
problems  to  be  solved. 

An  attorney  who  had  been  attending  the 
recent  hearings  of  the  Minnesota  rate  case  be- 
fore  the   master    in    chancery   remarked:     "I 

1 


will  wager  that  the  judge  wished  he  were  an 
engineer  far  more  often  than  he  was  thankful 
that  he  was  a  lawyer.  The  contlicting  theo- 
ries and  testimony  as  to  the  facts  presented 
by  witnesses  and  attorneys  were  such  as  to 
require  the  most  technical  training  to  under- 
stand and  analyze  them.  It  was  a  case  where 
justice  woidd  have  been  far  better  served  had 
the  attorneys  on  both  sides,  the  witnesses  and 
court  itself  been  engineers." 

The  whole  tendency  of  modern  jurispru- 
dence is  toward  the  elimination  of  the  antique 
theory  of  having  a  trial  by  jury  even  for  non- 
technical cases.  It  is  bad  enough  to  try  a 
non-technical  case  before  business  men,  farm- 
ers and  laborers  not  trained  to  weigh  evi- 
dence. It  is  infinitely  worse  to  try  technical 
cases  before  "business  men." 

Honesty  and  firmness,  a  logical  brain  and 
a  trained  engineering  mind  are  the  most  im- 
portant qualifications  needed  in  a  man  who 
is  to  sit  as  a  judge  of  rates  to  be  charged  by 
the  great  public  service  companies,  for  the 
cost  of  constructing  and  operating  their  plants 
involve  little  else  than  the  solving  of  a  series 
of  problems  in  engineering  economics.  'Ihe 
other  elements  involved  in  these  problems 
are  readily  comprehended  by  an  engineer  of 
broad  intellect,  whereas  the  engineering  ele- 
ments of  the  problem  are  very  difficult  of 
comprehension  by  a  mind  not  trained  to  use 
the  data  of  engineering. 

Engineers  individually  and  collectively  can 
do  no  better  public  service  than  to  urge  the 
appointment  of  engineers  on  public  service 
commissions. 


Coal  Handling  Costs. — Some  costs  of 
handling  coal  by  hand  and  machinery  were 
given  in  a  recent  discussion  by  .Architect,  G. 
Monks,  of  Monks  &  Johnson.  Boston,  Mass., 
engineers.  It  was  stated  that  while  hand 
screening  costs  between  5  and  10  cts.  per  ton, 
loading  teams  costs  about  7  cts.  per  ton  and 
that  the  delay  in  teams  and  equipment  during 
loading  is  an  elastic  quantity  ranging  between 
10  and  15  cts.  per  ton.  Mr.  Monks  referred 
to  the  case  of  several  dealers  who  were  sav- 
ing 20  to  25  cts.  per  ton  in  labor  cost  over  tht 
methods  which  they  formerly  employed  by  the 
use  of  pockets.  This  is  not  talcing  into  con- 
sideration the  possible  economies  in  discharg- 
ing from  cars  or  from  vessels.  A  certain 
dealer,  whose  plant  was  designed  by  this  firrn, ' 
does  only  a  part  of  his  teaming.  On  the  basis 
of  an  equal  yearly  output  of,  approximately, 
13,000  tons,  he  saved  in  one  year  $3,230  in 
extra  team  hire  alone.  This  in  itself  amounts 
to  about  25  cts.  per  ton.  or  to  16  per  cent 
profit  from  his  investment 
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Analyses  for  Moments  in  Three  Types 
of   Reinforced   Concrete   Floors. 

Contributed  by  S.  Ingberg.  Structunil   Engineer. 
Chicago.  Jll. 

I.  THp  SL.AB  SL'PPORTEIl  1!Y  DEEP  BE.\M.';  ANll  RE- 
INFORCED IN'  TWO  DIRECTIONS  .\T  RIGHT 
.^NGLES. 

A  square  intermediate  panel  is  assumed,  the 
structural  features  of  which  are  shown  in 
Fig.  ].  as  is  also  the  distribution  of  load  to 
the  reinforcing  elements.  The  beams  are  as- 
sumed deep  and  narrow,  so  that  tliey  have  no 
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.Since     these     moments     hold     for     sections 
whose  length  is  2L,  the  total  positive  moment 
3  1 

m  the  slab  is  Mi=+ ■Vi<U'X1L=-\—-wL'= 
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+—WL   (Eq.  1),  where  W  is  the  total  pan  -1 
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load  and  equals  ivV.     Similarlv   for  the  total 
negative  moinent  in  the  slab, 
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Moments  in  the  Beams.— Iht  full  load  per 
unit  length  of  beam  will  at  the  end  be  %  wL 
and  at  the  center  %  wL  and  at  intermediate 
pomt   distant  x   from  the  colutnn  center  w'= 

/*  ±v   \ 


(-¥) 


(See  lower  diagram,  Fig. 
I.)  Letting  M'o  equal  the  negative  moment  at 
the  point  x=g  near   the   edge   of   the  bracket 
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Fig.    1 — The   Slab   and    Deep    Beams. 


Fig.  2 — The  Slab  and  Deep  Beams   (Curves). 


eflfect  on  the  llcxure  of  the  slab,  and,  in  or- 
der to  study  the  eiifect  produced  by  decreas- 
ing the  free  span,  they  have  been  given  deep 
brackets  at  the  columns  of  length  g.  the  total 
length  of  beam  and  panel  being  L.  Due  to 
differences  in  rigidity  the  two  systems  of  re- 
inforcement will  not  take  on  equal  portion  of 
the  load  at  all  points  in  the  panel.  Since  the 
slab  element  at  the  end  of  its  span  is  as  rigid 
as  the  beam  which  supports  it,  the  clement 
perpendicular  to  the  beam  at  its  center  may  be 
assumed  to  take  the  full  unit  load,  while  the 
mid  point  of  the  intersecting  element  here  lo- 
cated will  take  no  load.  From  symmetry, 
both  .systems  must  each  take  one-half  of  the 
imposed  load  at  the  center  point  and  at  the 
corners  of  the  panel.  This  determines  the 
load  distribution  at  nine  points  in  the  panel, 
and,  assuming  a  straight  line  variation  be- 
tween them,  we  have  the  condition  for  the 
two  limiting  slab  elements,  o,  and  aw,  shown 
in  Fig.  1. 

Moments  in  the  Slab. — Considering  the  ele- 
ment fli,  the  total  unit  load  being  iv,  the  load, 
ui'.  at  any  point  distant  x  from  the  beam  lines 


1     -v'  dy 

—~ci.'--+C.      Since    =0    when    x=0    and 

21     L  dv 

^                                   1 
when    x=-,    C^O.    A/o= :cL'    and    the 
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moment   il/,   at   the   center   of   the    element   is 

+ zvL'. 
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where   the  beam  can  be  assumed   to  be  fi.xed, 
M^M.'  +  ^z.U  (  I  +  f  )  (  1  _  M)  (^_g) 


(■>--g)  = 
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-(.3ivL+8g+4x).     By  integrating  this 


For  the  element  Oio  w'=iv 


i'-i) 


^    and  in  a 
manner   similar   to   the   above  there   is   found 
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•''^ 'cL-  and   Mi=-f wL'.     There- 
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fore   the   average   intensity   of  the  center  mo- 

ment  m  the  slab  elements  will  be  -1-  -^  \    ^ 

=  + ivL'    and    the    average    negative    mo- 


ment will  be 
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for  the  first  derivative  of  the  deflection  curve 
and  determining  constants  by  the  conditions 
that  the  tangent  is  zero  when  x=g  and  when 

L 
•f= —  and   multiplying  the    resulting  equation 

by  2,  since  there  are  two  beams  involved,  the 
follovving  expression  is  obtained  for  the  total 
■  negative  moment : 

Eq.  3. 

L 
Letting  x= —  in  the  general  equatick"    for  mo 
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ments  given  above,  the  total  center  moment  is 
found  to  be : 

.U,'  =  A/„'  +  -^^\1  +  Xj  (, '  -  I  J.        Eq.  4. 

Plotted  Values. — Letting  A'  designate  the 
coefficient  of  /K  L,  we  can  say  in  general  M= 
K  IV  L.  For  the  case  in  h.ind  A.'  is  a  con- 
stant for  the  slab  and  for  the  beam  it  varies 

g 
with   functions  of  — .     In   Fig.  2  equations   1, 

I,  3,  and  4   are  plotted   with   values  of  K   as 

g 
ordinates  and   values  of  —  as  absissas.     The 

L 
total  positive  and  total  negative  moments,  ob- 
tained by  adding  the  values  of  slab  and  beam, 
are  also  plotted,  and  also  the  total  moment, 
which  is  the  numerical  sum  of  the  total  posi- 
tive and  negative  moments. 


1  1 

tween  +—UL  and  +~WL  and  the  negative 
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moment  between 1(7.  and IF/.,  while 
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the    corresponding    range    in    beam    moments 
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will  be  from   -\-—\i'L  to  +—(('/.  positive  and 
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from ]VL  to \VL  negative,  neglect- 

12  32 

ing  as  before  the  effect  of  the  column  capital. 
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Resisting  Shear  in  Bean: 


Ml 


bution  of  load  at  the  four  corners  and  center 

w 
point,   leads   to  a    uniform   distribution  of  — 

for  each  system  over  the  slab  proper.  .\t  the 
center  of '  the  beam  the  slab  elements  and 
beam  have  the  same  deflection,  and,  since 
tlicy  are  supported  by  it,  the  full  unit  load 
will  be  taken  by  the  beam.  This  establishes 
the  distribution  of  load  on  slab  elements  and 
beams  shown  in  Fig.  3. 

Moiiunis  in  the  iVu;'.— The  load  on  a  strip 
of  unit  width  is  supported  by  a  shear  in  the 
beams  whose  value  in  the  distance  r  is 
w  f  L         \  «'     ,        V       „,  .     . 

T\2  "''/■*■  *"""  ~  4"  (^  ~  *")•  This  shear 
will  be  greatest  at  the  edge  of  the  flange  and 
zero  at  the  center  of  the  beam,  so  that  the  dis- 
tribution shown  at  the  left  in  Fig.  3  will  ob- 
tain.   The  unit  shear  at  the  edge  of  the  beam 

u;  r       wfL         \         ,    , 

is  5"  (L  -  r)  -.-  2"  =  2"  Vr  "  •  j  =*"•*  "'*  """ 
shear  at  any  point  distant  x  from  the  center 

of  the  beam  is  ^{j-  -  ify      The  unit  load 
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at  the  same  point  is  and  hence  the  mo- 

2r 
i'y  ,     w/L         \x\ 

ment     M     =EU =>/»+   y^\7  -  -  )'7 

where  Mo  is  the  negative  moment  at  the  cen- 
ter of  the  beam.  /•>  is  the  moment  of  inertia 
of  a  unit  width  of  beam  and  E  is  the  modulus 
of  elasticity  of  the  material.     Integrating, 
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For  the  portion  x=^r  to  »"= — 
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Eq.  2. 

/i  being  the  moment  of  inertia  of  a  unit  width 
of  slab.     Therefore 
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Fig.  3 — The   Slab  and   Wide   Beams. 


Placing  x=r  and  equating  the  value  of  the 
tangent  obtained  in  the  last  equation  to  that 
obtained  in  Eq.  1  and  solving  for  M«.  the  in- 
tensity of  the  maximum  negative  moment  in 
the  slab  is  obtained.  This  multiplied  by  the 
length  of  section. 2fi,—2r),  gives  as  the  total 
value  of  the  negative  moment. 
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KWL.   Eq.  3 


It  is  seen  that  two  way  reinforcement  de- 
creases the  moment  in  the  slab  and  increases 
that  in  the  beams,  the  total  positive  and  nega- 
tive   moments    remaining   the   same   as    for   a 

w 
uniform  distribution  of  —  on  each  system  in 
2 

the   case  of  two  way   reinforcement   or  of  if 

for  one  way  reinforcement — namelv  ;   + — WL 

12 
1  9 

and WL,     respectivelv,     when     ——0. 

6         _  '  L 

This    change   in   the   relative    values   of   beam 
and   slab  moments   is  an  advantage   since'  the 
beam  moments  are  resisted  by  steel  having  a 
longer  resisting  arm  than  the  slab  steel.     The 
actual    distribution    of   load    between    the    two 
systems   will   be   intermediate   between   a   uni- 
w 
rm  load  for  each  of  —  and  the  one  tVeated. 
2 
■   positive  moment  in  the  slab  will  lie  be- 


which  proves  that  the  total  moments  remain 
unchanged  for  the  two  extremes  assumed  and 
it  is  fair  to  suppose  that  the  same  will  obtain, 
or  nearly  obtain,  for  any  intermediate  distri- 
bution. 

II,  THE  SLAB  SUri-ORTED  DV  WIDE  BEAMS  AND  RE- 
INFORCED IN  TWO  DIRECTIONS  AT  RIGHT  AN- 
GLES. 

The  construction  and  load  distributions  for 
this  case  are  shown  in  Fig.  3.  The  beams  of 
width  2(-  are  wider  and  less  deep  than  in  I  so 
that  they  will  take  part  in  the  flexure  of  the 
slab.  Considering  the  distribution  of  load  be- 
tween the  two  systems,  we  have,  at  the  middle 
of  the  side  of  the  beams,  the  reinforcing  ele- 
ments of  the  slab  supported  on  a  beam  flange 
which  is  subject  to  flexure  both  laterally  and 
longitudinally.  It  is  thus  less  rigid  than  a 
deep  narrow  beam  and  the  assumption  seems 
warranted  that  each  system  here  takes  one- 
half  of  the  total  unit  load.  This  determines 
the  distribution  at  four  points  in  the  panel, 
which,  in  conjunction  with  the  known  distri- 


The  positive  moment  iti  the  center   of   the 

L 

slab  is  found  by  substituting  jr= —  in  Eq.  2. 

2 

which,   multiplied  by  2   (L — 2r),  gives   as  its 

total  value 

M,-M„+ivL(f  +  j^z:)(i-  0  -  -f^'"'^- 

Eq.  4 

In    Fig.    4    equations    3    and    4    have    been 

/.  /« 

plotted  for  three  values  of  — .     The  value  — 

/.  /. 

will,  for  the  same  percentages  of  reinforce- 
ment, vary  with  the  ratio  of  the  two  depths 
cubed  and  approximately  so  for  other  per- 
centage.;. If  greater  accuracy  is  desired,  the 
center  of  gravity  of  the  composite  section  is 
found  and  the  moments  of  inertia  of  the  steel 
and  concrete  components  about  this  center  are 
added  to  obtain  the  total  moment  of  inertia  of 
the  section. 

It  is  seen  from  the  curves  that  there  is 
little  advantage  in  making  the  beam  depth 
more  than  twice  that  of  the  slab  as  far  as 
concentrating     the     moment    on    the    greater 
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depth  is  concerned.     The  values  of  K  for 


/. 


—  infinity  are  nearly  identical   with  those  for 

/o 

—=100. 
/. 

Moments    in    the    Beams. — For    the    portion 


_- 
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Fig.  4 — The  Slab  and  Wide  Beams  (Curves). 


X — g  to  .V — r  the  load  per  unit  len,gth  of  beam 
is  zvii—g)  +2ii>g=w{r+g) .     Whence 


M 


-Mo'  +  ^t.[(|y-g=][.T  -g] 


Mo'  being  the  negative  moment  at  the  point 
x='g  where  the  beam  can  be  assumed  to  be 
fixed.    Therefore, 

-  j{i'  +  g)y-j  -  x^g  +  g'x  I 

L 
For  the  portion  x=r  to  x= — 

2 

M=M„'  +  7t[Qy -  g^yr-g)-jir  +  g)ir-g)' 

W(  L  \  diy 

"  JV.  2"  ■*•  '■  J  (^'  -  '■) '  -  ^  ^  ?i-  E q.  5 . 

.     pf'-Z      ^,.,J^    SL^    '■'^    ^'g    H'\ 


r^L'      Ur      IJg      U 
8 


24   "^     8    ~  48  /J 


Equating  the  two  expressions  for  the  first  de- 
rivitive  at  the  point  x=r  a  solution  is  obtained 
for  Mo  which  multiplied  by  2  gives  the  value 
of  the  negative  beam  moment  pertaining  to 
one  panel. 

"•■"°"""4rf)t"'*'6)-4r) 


-<9ft)"-'Ki)Xt)-(aa). 

L 
Putting   .v= — in   Eq.   5  and   nuiltiplying   by   2 

2 
the    total    moment    \U'   in    the   center   of    the 
beams  is  found  to  be 

u;  -  .«.■  *  irt  [i  .  i(9-  ;(i)-  »(j)' 

*(i)a)'-(iyG)  (0]-™- 

Eq.  7. 

In    Fig.    4    equations    6    and    7    have    been 
)■ 
plotted  for  g=r,  g= — ,  and  g=0. 
2 

T"/ie  Cantilever  Moment  of  the  Beam 
Flanges  at  the  Column. — When  g  is  less  than 
)•  the  proportionate  load  on  the  beam  outside 
of  the  portion  included  in  the  column  capital 
will  produce  a  negative  moment  with  refer- 
ence to  the  point  where  the  flange  can  be  con- 
sidered fixed.  For  the  load  from  the  panel  on 
one  end  of  one  beam  this  moment  is 

Therefore  the  total  moment,  ^ 

•"--[.-(0"l[r-?^(0(0) 

KWL. Eq.  8. 

The  lower  curves  of  Fig.  4  are  plots  of  Eq.  8 

r  ' 

for  g=)-,  g= — .  and  g^O. 

2 

Summations  of  Moments. — In  Fig.  5  the 
total  positive  and  total  negative  moments  have 

lo 

been   plotted    for  the   condition  — =10.     It   is 

/■ 
seen  from  equation  4  that  the  numerical  sum 
of  positive  and  negative  luoments  in  the  slab 

/o 

is  not  dependent  on  — ,  so  that  the  curves  for 

h 
total  moment,  the  ordinates  of  which  are  the 
numerical  sums  of  those  to  the  curves  M-.  M-! 

U 
Mo   Mo    and   il/c,   hold   for   all    values   of  ^. 

h 
When  r — g=0  the  equations  reduce  to  the 
values  corresponding  to  those  for  the  slab  and 
deep  beams  when  each  system  is  assumed  to 

tgke  a  unit  load  of  —  over  the  whole  panel. 

1 
The  positive  moment  in   the  slab  is   -)- — W  L 

24 
1 

and     the     negative     moment WL    which 

12 
added    to    the    equal    moments    in    the    beams 

1 
give    a     total     positive     moment     of    -|- — WL 

12 
1 

and    a    total    negative    moment    of WL 

6 
r 
As    —     increases     both     positive     and     nega- 
tive moments  in  the  slab  decrease  while  those 
in  the  beams  decrease  or  increase  accordingly 
as  g  is  greater  or  less  than  a  value  approxi- 

r 
mating  — .     The  negative  moment  of  the  beam 
2 

g 

flanges   decreases  rapidly   as  —   increases   and 

r 
becomes   zero    for   g=r.      For   g=0   the   total 

,  r 

positive   moment   decreases   slightly   as   —  in- 

L 
creases    and    the    total    negative    moment    in- 
creases by  about  the  same  amount,  so  that  the 
total     moment     remains     nearly     constant     at 

— WL.     The  principal  modifying  influence  in 


this  as  in  the  other  construction  is  the  short- 
ening of  the  beam  span  due  to  the  column. 

The  extra  weight  of  the  beams  in  both  I 
and  II  may  either  be  considered  a  part  of  the 
uniformly  distributed  load  or,  with  greater 
accuracy,  the  moment  produced  by  it  may  be 
added  to  the  beam  moments  as  found  above, 
considering  the  same  to  be  a  uniform  load  on 
a  continuous  beam  of  span  L — 2g.         .v 

III.    THE   FLAT   SL.^B.  ^  ; 

In  general  there  will  be  maximum  positive 
mornent  at  the  center  lines  of  the  panel  ailill 
maximum  negative  moment  around  the  edar 
of  the  column  capital.  Strips  taken  between 
edges  of  corresponding  capitals  will  be  son{{/ 
what  in  the  condition  of  continuous  beams 
with  points  of  inflection  distant  by  a  fracti^if 
of  the  free  span  length  from  the  fixed  eng(. 
Using  the  same  value  of  this  fraction  for  the 
direct  and  diagonal  spans,  the  points  of  in- 
flection fall  approximately  on  lines  bounding 
a  square  whose  center  is  the  center  of  col- 
umn. Along  these  lines  the  bending  moment 
will  therefore  be  zero  and  the  bands  between 
opposite  columns,  direct  and  diagonal,  will  be 
in  the  condition  of  simple  beams. 

If,  as  before,  ot  be  the  unit  load  on  a  panel 
whose  length  and  breadth  are  each  L  and 
whose  inflection  points  are  distant  a  from  the 
center  of  column  in  a  direct  direction  and  ay/2 
in  a  diagonal  direction  (Fig.  6),  the  total 
shear  along  the  square  of  inflection  is  ]V {L' 
— 4a').  For  points  equally  distant  from  the 
center  of  column  the  shear  will  evidently  be 
higher  in  a  diagonal  direction  than  in  a  direct. 


.11    "     -IS         10 
Values  of  % 

Fig.  5 — The  slab  and  Wide  Beams   (Curves). 


column  to  column  direction,  and  both  become 
zero  at  the  center  of  the  panel  and  midway 
between  columns.  Assuming  equal  unit  shear 
on  lines  parallel  to  a  line  connecting 
these  two  points,  as  the  column  is  ap- 
proached, the  unit  shear  will  be  constant  on 
lines  bounding  squares  having  the  center  of 
column  as  center,  and,  as  a  consequence,  the 
slab  at  the  lines  of  inflection  may  be  consid- 
ered to  be  subject  to  a  uniform  unit  shear. 
The  bending  moment  can  therefore  be  ob- 
tained in  the  direct  and  diagonal  strips  ex- 
tending between  opposite  lines  of  inflection  by 
treating  them  as  simple  beams. 

Moment  at  the  Center. — To  simplify  the 
general  solution,  reinforcing  bands  of  width 
2a  in  a  direct  direction  and  a  V  2  diagonally 
will  be  substituted  for  the  actual  bands.    The 
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outlines  of  the  assumed  bands  are  represented 
in  Fig.  6  by  heavy  dotted  lines  and  those  of 
the  actual  bands  by  light  full  lines.  Consider- 
ing the  two  bands  x  x  y  y  and  x  x  z  z.  the 
load  coming  on  these  bands  will  be  one-fourth 
of  the  load  on  the  panel  outside  of  the  square 
of  inflection  and  the  moments  at  the  center  of 
these  bands  will  be  one-fourth  of  tiie  total 
center  moment  of  the  panel.     Considering  the 


the  panel.     Desi.gii:iUti;j 
.V/i  and  letting  ■^■U--M 


this  total  moment  by 


-.-"'[(¥-^(9-0-^^Gy 

Eq.  5. 


a  3 

which  holds  between  the  limits  — =^i  -""^  y 

a 
=0.    At  the  other  limit  of  equation  0,  when  — 

becomes  greater  than  %,  the  load  taken  by  the 
triangles  c-x-c'  and  b-y-c'  becomes  zero  and 
the  equaJion  for  moment  becomes 

.»,-iii[(^-0(f:)"-_ 

-  KWL Eq.  7. 

u  a 

which  applies  between  the  limits  — =%  and  — 


a 

r Wo '- 

W-" ^ 

i--—      -    —           J     ■                  ■--*•■»-, 4. :_^— i—"^  ■     ■.  "^■■^^-T     ■•               "S  _jj 

L_H 1 

L-   ;      1 

Fig.  6— The  Flat  Slab. 


unit  load  taken  bv  each  unit  area  of  band  to 

iv 
be   w  where   there   is   only   one   band   and   — 

with  two  bands,  etc..  the  reaction  along  the 
line  4-  :r  in  the  direct  column  to  column  di- 
rection due  to  the  load  on  the  band  .r  ;r  y  ji  is 

1  1  7 

—wL'+—waL 'd'a-  (Eq.  1")   and  the  moment 

24  6  12  ^ 

at  the  center  of  this  band  is  -a^/'-f— wL'a 

144  12 

1  23 
-^—wLa'+—wa'  (Eq.  2). 

2  36 

The  shear  along  the  line  x  x  due  to  the  load 

on   the  diagonal  band  x  x  z  z  is  — - — a'L 

1  1 

—zi-aL+—iiV-  (Eq.  3),  and  the  moment  at  the 

6  12 

center  of  this  band  is 

Equations  1  and  3  are  obtained  by  adding 
the  load  triangles  and  rectangles  on  each  halt 
band  and  equations  2  and  4  are  obtained  by 
subtracting  from  the  positive  moment  of  this 
shear  about  the  center  of  the  band,  the  nega- 
tive moment  of  the  load  components  about  the 
same  point,  both  shear  and  load  components 
being  considered  effective  from  their  respec- 
tive centers  of  gravitv.  The  sum  of  (1)  and 
(3)   is 


/. 


=% 


Figure  8   shows   values   ot   K,  as   obtained 
from  equations  5,  6  and  7,  plotted  against  --. 


iwL^  -  i'lva-  =  i'd 


mA 


which  evidentlv  equals  the  she^^r  "i  the  dis- 
tance .r  .r.  and  the  sum  of  (2)  'and  (4)  equals 
one-fourth  of  the  total  bendin>  moment  across 
the  center  of  the  four  full  Winds  beloiig.n.g  to 


-      4    W       18 


m 


12 


The   Proper    Value 


a 
of  -.- 
L 


-No    attempt    is 


here  made  to  determine  the  value  of  --  from 

analytical  considerations.  It  seems  reasonable 
that  the  value  which  obtains  is  not  lar  from 
that  of  a  continuous  beam  of  uniform  section 
and  under  uniform  load,  the  effect  of  a  larger 
section  at  the  center  in  its  tendency  to  locate 
inflection  nearer  to  the  column  being  offset  by 
the  higher  intensity  of  stress,  column  to  cen- 
ter than  that  present  in  the  beam  1  hus  it 
the  diameter  or  side  of  the  column  and 
effective  part  of  the  capital  be  2(7.  then  on  the 
above  basis 


-t-.211 


{'-'ft- 


11 


.578- 


Eq.  8. 


As  the  bands  intersect  in  a  manner  that 
makes  the  fractional  values  of  the  unit  load 
assigned  to  their  several  divisions  apply  only 

a  a  ^ 

between  the  limits,  — =%   and  — =%,  these 

L  L 

will  be  the  limits  between  which  the  above 
equation  applies.     It  will  be  found,  however, 

a 
that  the  value  of  —  of  designs  will  quite  gen- 

L 
erally.  fall  within  these  limits. 

When  —  becomes  less  than  %  the  load  on 

the  area  represented  by  the  triangle  a-h-c  will 
be  carried  in  shear  to  the  adjacent  bands. 
Fig  T  shows  the  distribution  of  these  shears. 
The  unit  shear  at  each  apex  being  zero,  there 
will  be  maximum  unit  shears  Si  and  S-  at  the 
centers  of  the  sides.  Whence  equating  vertical 
shear  and  load,  

\lso  taking  moments  about 'the  center  of 
gravity  of  the  shear  on  the  hypothenuse, 

4 

-  ^        -^      TT 

.-.    5,-iu'6cand5s  - -g-a'oc 

and  the  total  shear  coming  on  each  of  the 
three  bands,  one  direct  and  two  diagonal,  i* 
Aw 6?  or  one-third  of  the  load  on  the  tri- 
angle a-b-c.  In  a  manner  similar  to  that  used 
?n  the  derivation  of  Eq.  -  the  total,  bending 
moment  nt  the  center  of  the  panel  is  found 
to  be, 


a_      g_ 

L™  L 

The  lower  curve  of  Fig.  9  shows  the  center 

moment,  as  given  by  equations  5,  6  and  .  and 

9 
Fig.  8j  reduced  to  the  variable  — ,  assuming 

the  above  equation  to  hold. 

The  Resisting  Section.— By  .  inspection  ot 
Fig  6  it  is  seen  that  for  the  diagonal  bands  no 
more  steel  can  be  considered  to  resist  their 
center  moment  than  that  contained  within 
them  since  the  steel  in  the  intersecting  bands 
is  parallel  with  the  section.  The  stress  in  the 
direct  hands  may.  however,  be  relieved  in  part 
bv  the  diagonal  bands  as  they   intersect  it   in 


y- 


k 


Fig.  7. 


the  triangle  d-e-f.     If  the   widtii  of  the  half 
band  is  r,  the  apex  d  of  this  triangle  will  be 

located    at   the    -  / ;r  I     P"'"'   o'    ^he 


Kr^) 


KWL,    Eq.  6, 


diagonal  span.     The  area  of  this  triangle  be- 

2r 
comes  zero  for  — =.413,  a  common  value  gen- 

L 
erally  used  being  7/16,  which  with  an  average 

0 
value  of  —  of  7/24  locates  the  point  d  at  a 

L 
distance  .28  L  from  the  center  of  the  diagonal 
span.    At  this  point  the  stress  in  the  diagonal 
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steel  due  to  its  own  imposed  load  is  approxi- 
mately .5/6  of  the  full  value  at  the  center  and 
if  at  the  limit  the  interaction  from  the  direct 
band  increases  this  to  a  full  value  across  the 
bands  to  the  center  point  of  the  panel,  the  in- 
crement of  stress  here  produced  will  be  about 
1/12  of  the  total  stress  and  thus  take  1/12  of 
the  center  moment.  The  principal  value  of 
this  slab  action  consists  in  its  tendency  to 
equalize  the  resisting  moment  over  the  differ- 


Eq.    10    may    be    simplified    by    substituting 

a  9 

from  Eq.  S.  — =.211-t-.578— .    Whence 
L  L 


M„  =  -.60142[(f;y-.262l(|y-.4S-9(f) 

+  .1845  J  W''L  =   -KWL Eq.  1 1. 

The  middle  curve  of  Fig.  9  is  a  plot  of  Eq.  11 
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Fig.   8 — The    Flat    Slab    (Curves). 


ent  elements  of  a  band  and  between  the  dif- 
ferent bands. 

The  Tension  in  the  Concrete.— The  flexure 
of  the  flat  slab  with  its  low  percentage  of 
center  reinforcement  is  considerably  influenced 
by  the  tensional  value  of  the  concrete  in  the 
lower  portion  of  the  slab.  Although  in  de- 
sign as  in  the  above  discussion  this  value  is 
neglected,  it  is  undoubtedlv  true  that  it  may 
carry  the  .Erreater  portion  "of  all  but  the  ex'- 
cessively  high  loads. 

Assuming  two  resisting  sections  at  right 
angles,  each  of  length  L,  M=K  IV  L=V3  L(PS 
where  d  is  the  total  depth  of  the  slab  and  5 
IS  the  unit  stress  on  the  outer  fiber  of  the  plain 
concrete  slab.  The  resisting  moment  as  based 
on  the  steel  may  be  taken  at  M=K  W  L=I>X 
4X7/16  Ld'f.X.SG  (/'=18,400  p  L  d\  where"  d' 
=  _depth  to  the  steel  =  %  d  (approx.), 
t>  -~.  ratio  of  steel  area  to  that  of  concrete 
fu"  ^'  ~  working  stress  in  the  steel  =  16,000 
lbs.  per  sq.  m.  Equating  the  two  expressions 
for  the  resisting  moment  and  solving,  S  = 
.50,200  p;  which,  with  p  varying  from  .002  to 
■OOo,  gives  a  value  of  i'  of  110  to  276  lbs.  per 
sq.  m.  The  modulus  of  rupture  of  a  1-2 -4 
concrete  being  about  300  lbs.  per  sq.  in.,  it  is 
seen  that  the  concrete  without  aid  from  the 
steel  may  under  favorable  conditions  carry  as 
much  as  150  per  cent  of  the  rated  load  before 
failing  in  tension. 

The  Moment  at  the  Column.— Tht  negative 
moment  at  the  column  may  be  obtained  by 
considering  the  cantilever  action  of  the  shea"r 
along  the  lines  of  inflection,  plus  that  of  the 
load  within  the  same,  both  with  reference  to  a 
sustaining  section  near  the  column  If  the 
capital  at  the  point  where  the  slab  may  be 
considered  fixed  has  sides  or  diameter  of 
length  2£r,  the  sustaining  section  for  onc- 
eighth  of  the  total  load  may  be  taken  of  length 
g  and  parallel  to  the  corresponding  line  of  in- 
flection. The  total  negative  moment  pertain- 
ing to  one  panel  is, 


-Vl.-.'][(.-..(i^)' 

Eq.  10. 
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and  the  curve  for  total  moment  is  obtained  as 
before  by  adding  the  ordinates  to  the  curves 
for  Ml  and  Mo. 

The  Steel  Over  the  Column. — The  negative 
moment  as  expressed  in  Eq.  9  is  composed  of 
four  components  whose  arms  are  radial  and 
inclined  to  the  center  lines  of  the  columns  bv 
an  angle  whose  tangent  is  one-half,  and,  sinc'e 
the  four  reinforcing  bands  pass  over  the  col- 
umn m  as  many  radial  directions,  they  will  on 
the  whole  be  nearly  parallel  with  the  moment 
arms    of    the    external    forces    and    thus    be 
effective  to  the  full  extent  of  the  tension  pro- 
duced in  them.    The  curves  show  the  moment 
at  the  column  to  be   from  1.30  to  1.86  times 
that    in    the    center,    while    the    steel    without 
special  provisions  is  of  equal  amount.     Con- 
sidering also  that  the  steel  at  the  column  has  a 
smaller  effective  depth   and  that  with  all  but 
large    column     capitals     there    is    a    question 
whether  the  outer  portions  of  the  bands   are 
fully  effective,  it  is  seen  that  if  full  continuity 
IS  to  be  insured  over  the  columns  extra  rein- 
forcement   must    be    provided.      This    can   be 
done  by  carrying  the  splice  ends  of  the  rein- 
forcing   units    a    sufficient    distance    past    the 
column  to  make  them   effective  in  tension  on 
both  sides  of  the  capital.    If  three  such  splices 
be  provided  the  total  amount  of  steel  over  the 
column  will  be  1%  times  that  in  the  center  of 
the  panel,  which,  with  .2  to  .5  per  cent  in  the 
center   and   a   ratio   of  the   two   depths   of   .9. 
gives  a  percentage  reinforcement  in  direct  and 
diagonal    directions   of   .92   to   2.30.     Since   a 
stress  of  16,000  lbs.  per  sq.  in.  in  a  steel  rein- 
forcement   of    1    per    cent    corresponds    to    a 
stress  of  730  to  900  lbs.  per  sq.  in.  on  the  outer 
fiber  of  the  concrete,  the  same  will  be  unable 
without  suitable  compressive  reinforcement  to 
carry  the  compression  produced  bv  all  but  the 
smaller  percentages  of  tensional  steel. 

The  Advantages  of  a  Large  Column  Capi- 
tal.— .iVs  can  be  seen  from  the  curves  in  Fig  9 
both  positive  and  negative  moments  decrease 
m  nearly  a  straight  line  relation  as  the  values 

9  . 
of  --  increase.  This  is  also  true  for  the  verti- 
cal unit  shear  around  the  edge  of  the  capital 
Further,  by  the  use  of  a  large  capital  the  sec- 
tion which  resists  negative  moment  is  in- 
creased .so  as  to  fully  utilize  a  greater  propor- 
tion of  the  steel  passing  over  the  column 

Comparuons  on  the  Three  Types.— For  the 
case   of   the    point   column   the"  total   positive 


moment  has  nearly  the  same  value  for  the 
three  constructions— namely:  1/12  l^l(  L.  The 
identity  is  exact  for  the  two  slab  and  beam 
types,  /  and  //,  while  the  value  .0831  W  L  for 
///,  the  flat  slab,  is  the  sum  of  rational  quan- 
tities and  surds  and  is  within  .3  per  cent  of 
being  1/12  IV.  L.  At  the  same  limit  the  total 
negative  moment  is  —1/6  IF  L  for  /  and  // 
and  —.111  W  L  =—1/9  for  ///.  This  smaller 
total  negative  moment  in  the  flat  slab  is  due  to 
the  relatively  larger  center  section  and  the 
consequent  greater  load  on  the  central  portion 
of  the  slab.  On  the  other  hand,  the  section 
resisting  negative  moment  is  smaller  to  such 
an  extent  as  to  make  the  intensity  per  unit 
width  greater  than  in  the  slab  and  beam  types. 
The  curve  for  total  positive  moment  in  // 
coincides  for  nearly  its  whole  length  with  that 

g  /» 

in  /  if,  for  the  former,  — =.4  and  — =10,  and 
r  h 

g 
it  ne?j-ly  coincides  with  that  in  ///  if  — —% 

and 10.     In  other  words,  if  for  ordinary 

/i 
conditions  the  slab  and  wide  beams  are  to 
have  the  same  positive  moment  as  the  slab 
and  deep  beams,  the  effective  part  of  the  capi- 
ta! need  be  only  4/10  of  the  width  of  the 
beam,  while  in  order  that  it  may  be  as  low  as 
that  in  the  flat  slab,  the  capital  must  be  %  of 
the  width  of  the  beam.  The  flat  slab  is  thus 
seen  to  have  a  smaller  center  moment  than 
the  slab  and  deep  beams,  the  ordinates  to  the 

g 
respective  curves  being  .06  and  .066  at  — =  10 

L 
9 
and  .039  and  .052  at  —=.20 
L 
In  connection  with  this  comparison  on  posi- 
tive moment  it  should  be  noted  that  the  values 
here    given    are    deduced    for    the    conditions 
governing    full    continuity,    and    any    loss    in 
continuity    due    to    poor    design    or    defective 
workmanship    will    increase   the   positive    mo- 
ment.    Hence  the  practice  with  the  slab  and 
beam  types  of  providing  for  a  center  moment 
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Fig.  9— The  Flat  Slab   (Curves). 

twice  as  large  as  that  present  in  the  continu- 
ous structure  is  in  part  justified.  By  reference 
to  the  curves  in  Figs.  2.  5  and  9  it  is  seen  that 
the  ratio  of  negative  to  positive  moment  in  / 
and  //vanes  from  2.0  to  2.5,  while  in  /// 
this  ratio  v.nries  from  1.30  to  1.36.  The  same 
proportionate  decrease  in  the  negative  moment 
due  to  lack  of  continuity  will  therefore  in  the 
Hat  slab  have  a  smaller  effect  on  the  positive 
moment  than  in  the  slab  and  beam  floor 
1-urther,    the    for.jier     construction    is    more 
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homogeneous  with  a  wide  and  deep  concrete 
bodv  whose  outhne  is  devoid  of  sharp  angles. 
It  therefore  stands  to  reason  that  if  tlie  forces 
resisting  moment  at  the  column  arc  properly 
provided  for  on  both  tension  and  compression 
sides,  there  is  little  object  in  providing  for  a 
greater  center  moment  in  tlio  flat  slal)  than 
that  present  considering  full  continuity. 

The  equations  and  diagrams  here  presented 
give  the  values  of  moments  at  the  critical  sec- 
tions and  while  as  such  they  aft'ord  a  means 
for  obtaining  an  estimate  on  comparative 
economy,  they  should  not  be  regarded  as  di- 
rectlv  giving  such  a  comparison.  The  final 
comparison  must  be  based  on  the  quantity  and 
the  cost  of  material,  the  cost  of  construction, 
and  the  utility  in  the  completed  structure. 
For  a  given  moment  the  volume  of  steel  will 
varv  with  its  length  and  inversely  with  its 
depth  in  the  concrete.  The  chief  items  in  the 
construction  cost  are  the  labor  and  material 
cost  of  the  form  work  and  the  cost  of  placing 
the  reinforced  concrete,  w-hile  the  utility  of 
each  tvpe  in  the  structure  will  depend  on  the 
character  of  the  structure. 

The  Travel  of  Shear  in  the  Slah.—\n  the 
analysis  for  the  flat  slab  the  shear  was  as- 
sumed to  travel  along  the  reinforcing  bands  to 
the  columns  and  in  that  for  the  slab  and 
beams  the  shear  was  assumed  to  follow  the 
lines  of  slab  reinforcement  to  the  beams  and 
through  them  into  the  columns.     This  latter  is 

(Other  Articles 


a  condition  that  holds  for  rigid  beams  whose 
center  of  detlcct'iii  is  very  small  compared 
with  that  of  the  ski'i.  With  greater  deflections 
the  shear  will  tend  !  >  travel  diagonally  toward 
the  more  rigid  portions  of  the  beams  near  the 
columns.  This  decreases  the  moments  in  the 
beams,  since  they  receive  the  load  nearer  to 
the  reaction,  but  the  slab  moments  are  in- 
creased, in  proporli.ii  and  at  the  limit  we  have 
the  conditions  obtaining  in  the  flat  slab.  All 
moment  being  caused  by  the  difference  in 
lever  arm  of  resisting  shear  and  load,  the  di- 
agonal travel  of  shear  toward  the  columns,  in 
increasing  this  effective  lever  arm,  increases 
the  slab  moments,  and  it  is  easily  seen  that  if 
the  diagonal  moment  produced  thereby  in  the 
slab  be  resolved  into  two  components  along 
the  lines  of  the  resisting  steel  their  sum,  plus 
the  diminished  beam  moments,  is  equal  to  the 
sum  of  slab  and  beam  moments  produced  on 
the'  original  assumption  of  direct  travel  of 
shear  to  the  beams. 

Poisson's  Ratio  and  True  Deformations. — 
The  central  portion  of  the  panel  is  the  only 
region  where  moments  of  the  same  kind  and 
of  equal  or  nearly  equal  magnitude  act  at 
right  angles.  At  the  center  in  the  direct  di- 
rection between  the  columns  in  the  flat  slab 
the  moments  arc  of  opposite  kind,  and  about 
the  capital  by  far  the  greater  moment  is 
radial.  With  the  concrete  broken  in  tension 
and  Items  on  Concrete  Construction  Will  Be 


the  only  result  produced  by  the  interaction  of  . 
llexural  stresses  of  the  same  kind  is  a  de- 
crease in  the  deformation  of  the  compression 
fiber  which  thus  in  etTect  gives  the  con- 
crete a  higher  modulus  of  elasticity. 
This  will,  for  a  given  reinforcement, 
raise  the  neutral  axis,  and  for  ordinary 
concretes  with  Poisson's  ratio  at  1/5  and  re- 
inforcements varying  from  .3  to  l.o  per  cent, 
it  can  be  shown  that  the  neutral  axis  will  be 
raised  bv  about  .03  of  the  depth  to  the  steel 
and  thus  the  lever  arm  of  the  latter  will  be 
increased  1  per  cent.  Its  effect  on  the  steel 
stress  will  therefore  be  negligible,  but  under 
ordinary  loads  it  may  be  important  m  in- 
creasing the  tensional  value  of  the  concrete. 

The  Effect  of  Arch  Action.— \tc)\  action,  if 
present,  is  in  floors  a  horizontal  force  and  can 
have  no  effect  in  changing  the  values  of  mo- 
ments produced  by  vertical  loads.  It  will, 
however,  efTect  a  redistribution  of  the  resist- 
ing forces,  decreasing  the  tension  and  in- 
creasing the  compression,  the  total  resisting 
moment  remaining  unchanged  and  equal  to 
the  external  moment.  In  common  with  slab 
action  and  the  other  modifying  influences  dis- 
cussed it  concerns  itself  only  with  the  manner 
of  action  of  the  resisting  forces.  The  rnoment 
to  be  resisted  is  defined  by  the  dimensions  of 
the  panel  and  its  supporting  elements  and  the 
amount,  position  and  nature  of  the  incumbent 
load 
Found  on  p.  26.) 
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A  Drag  Line  Excavation  Bucket  with 
Chain  Connections. 

.\  new^  form  of  drag  line  excavator  bucket 
has  been  used  during  the  past  18  months  for 
cut  and  cover  work  on  the  CatskiU  Aque- 
duct, New  York.  This  bucket  is  shown  in 
the  accompanving  illustration  and  it  will  be 
noted  particularly  that  all  the  bucket  connec- 
tions are  chains  and  are  flexible.  This  flexi- 
bility is  reported  to  have  been  of  distinct  ad- 
vantage in  the  working  of  this  bucket.  Its 
other'advantages  are  stated  to  be  a  variable 
digging  angle  securable  by  a  simple  adjust- 
ment, no  bracing  to  obstruct  the  entering  ma- 
terial, and  replaceable  pulling  lugs,,  cutting 
edges  and  teeth.  . 

Turning  to  the  illustration  it  will  be  seen 
that  stud^chains  are  used  to  give  strength  and 
also  to  prevent  tangling.  There  are  two  pairs 
or  sets  of  pulling  chains  and  two  of  hoisting 
chains.  The  lower  pulling  chains  are  at- 
tached to  side  lugs  set  several  inches  above 
the  bucket  bottom  and  are  connected  at  their 
outer  ends  to  the  ends  of  perforated  plates. 
\t  the  bucket  the  upper  pulling  chains  con- 
nect with  rings  which  slide  on  side  rods 
reaching  from  front  to  rear  of  the  bucket,  and 
at  their  outer  ends  connection  is  made  to  the 
perforated  plates  previously  mentioned  by 
means  of  clevises  which  can  be  shifted  from 


are  connected  to  the  perforated  plates  close 
together  as  shown  by  the  illustration.  For 
harder  soil  the  outer  end  connections  of  the 
upper  chains  are  slid  forward  a  hole  or  two 


A    Drag    Line    Excavator    Bucket    with    Flexible    Cham    Connecnons. 


hole  to  hole  at  will.  In  soft  digging  where 
the  bucket  will  fill  itself  riding  flat,  the  pull 
is  chiefly  on  the  lower  set  of  chains  and  the 
outer  ends   of  the  two  sets  of  pulling  chains 


on  the  perforated  plates  and  the  strain  in 
pulling  comes  chieflv  on  the  upper  chains  and 
fills  the  bucket  so  that  the  cutting  edge  gets 
a  good  "bite"  on  the  ground. 


The  hoisting  chains  are  also  four  in  num- 
ber arranged  in  pairs;  the  forward  pair  alone 
calls  for  particular  notice.  As  will  be  seen, 
the  upper  ends  of  the  forward  chains  connect 
bv  means  of  an  adjustable  clevis  to  a  perfo- 
rated plate;  the  lower  ends  have  a  common 
connection  with  the  upper  pulling  chains  to 
the  rings  which  slide  on  the  side  rods.  Now 
if  we  assume  the  bucket  loaded  and  ready  to 
hoist  the  action  is  as  follows:  The  pulling 
rope  is  kept  taut  to  hold  the  sliding  rings  at 
the  front  ends  of  the  side  rods  and  the 
bucket  is  hoisted  and  swung.  When  over  the 
dumping  place,  the  taut  pulling  rope  is  slack- 
ed off;  the  sliding  rings  slip  back  on  the  side 
rods,  and  the  bucket  tilts  downward  and  dis- 
charges its  contents.  Hanging  lip  down  the 
bucket  is  swung  back  to  its  work  and  low- 
ered to  take  another  load. 

The  dumping  arrangement  described,  it 
will  be  seen,  pulls  all  chains  clear  of  the 
bucket  mouth  and  permits  a  clean  discharge. 
.\lso,  it  will  be  noticed,  the  bucket  can  be 
hoisted  from  wherever  it  lies  without  pulling 
in  on  the  drag  line. 

In  the  bucket  proper  the  principal  features 
to  be  noticed  are  the  omission  of  any  interior 
bracing,  the  bowl  getting  its  rigidity  from  its 
heavy  construction  and  from  the  curb  steel 
U-brace  around  its  top  edge.  It  wiil  be  noted 
too  that  the  cutting  edge  is  spread  so  that 
a  path  is  cleared  for  the  sides  of  the  bucket 
to  prevent  binding.  This  cutting  edge  is  man- 
ganese steel  and  is  replaceable,  as  are  also  the 
teeth  and  the  pulling  lugs.  The  bucket  can 
be  operated  by  locomotive  cranes,  skid  exca- 
vators and  similar  types  of  machines.  It  is 
made  in  sizes  from  %  cu.  yd.  to  2%  cu.  yds. 
by  the  Hayward  Co.,  50  Church  St.,  New- 
York  City. 

A    Cost    Comparison   of   Electric   and 
Compressed  Air  Hoisting  from 
Deep  Mine  Shafts.* 
Recently  it  has  been  suggested  to  use  com- 
pressed air  for  driving  large  shaft-hoists,  the 
air    for    the    engines    being    supplied   by   elec- 
trically-driven   compressors,    and    an    installa- 
tion of  this  character  is  being  erected  at  Butte, 
Mont.     It  is  the  object  of  this  paper  to  com- 
pare  the   compressed-air   system    of    hoisting 

•Extract  from  a  paper  by  K..  A.  Pauly,  Bul- 
letin American  Institute  of  Minins  Engineer-; 
December,   1911,   p.   923. 


8 


ENGINEERING  &  CONTRACTING 


Vol.  XXXX'II.  Xo.  L 


with  the  various  electrical   systems,   from  the 
standpoints  of  first-cost  and  cost  of  operation. 

The  Ilgner,  converter-equalizer,  and  Crep- 
let  systems  are  the  most  common  of  the  pure- 
ly electric  systems  using  the  fly-wheel,  and  of 
^ese  the  Ilgner  is  almost  uiiiversallv  used. 
Two  systems  using  compressed  air  have  been 
suggested;  one,  the  low-pressure  system,  in 
which  the  hoist-engine  exhausts  into  the  at- 
mosphere, and  the  other,  the  dense-air  sys- 
tem, m  which  the  engine  cylinders  form  a 
part  of  the  closed  air-system,  the  engine  ex- 
hausting against  a  p'ressurc  considerably 
above  atmospheric  pressure,  the  admission 
pressure  being  correspondingly  raised. 

A  comparison  between  the  purely  electric 
system  and  the  compressed-air  svstem  will  be 
made  first  on  the  basis  of  a  single  hoist,  fol- 
lowmg  this  with  a  comparison  on  the  basis 
of  a  group  of  hoists  situated  at  comparatively 
short  distances  from  each  other,  and,  as  both 
systems  of  compressed  air  are  applicable  to 
isolated  installations,  they  will  be  compared 
with  the  Ilgner  system,  which  has  been  almost 
universally  adopted   in   the  past. 

The  operation  of  hoisting-engines  on  the 
low-pressure  air-system  is  very  similar  to 
their  operation  by  steam.  From  the  com- 
pressor the  air  is  delivered  to  large  receivers, 
from  which  it  is  drawn  to  supplv  the  engine,' 
the  air  being  exhausted  from  the  engine  di- 
rectly into  the  atmosphere.  As  most  of  the 
heat  generated  in  the  air  by  compression  has 
been  lost  before  it  reaches  the  engine,  it  must 
be  reheated  in  order  to  increase  the  efficiency. 
and  to  prevent  the  freezing  of  the  moisture 
contained  in  it.  which  if  allowed  to  freeze  will 
seriously  interfere  with  the  operation  of  the 
engine. 

The  closed-air  system  differs  from  the  low- 
pressure  system  in  that  the  engine  exhausts 
into  a  receiver,  from  which  the  air  for  the 
compressor  is  drawn;  the  working-pressure 
of  the  engine  being  the  difference  between 
the  admission-pressure  and  the  pressure  in  the 
■  exhaust-receiver. 

In  the  Ilgner  system,  the  hoist  is  driven 
by  a  direct-current  motor,  power  for  which  is 
siipphed  by  a  fly-wheel  motor-generator  set 
The  speed  and  direction  of  rotation  of  the 
hoist-motor  are  controlled  by  varying  the 
voltage  of  the  direct-current  generator."  The 
maximum  demand  upon  the  power-system  is 
maintained  at  apnroximately  the  average  de- 
mand during  hoisting  at  the  maximum  rate 
bv  automatically  varying  the  speed  of  the  fly- 
wheel, a  portion  of  the  energy  of  the  fly-wheel 
being  given  up  during  the  peak-loads  and  re- 
turned to  the  fly-wheel  during  the  lighter 
loads. 

At  first  thought  the  change  from  steam  to 
compressed  air  seems  to  be  comnaratively 
simple,  requiring  much  less  expense  thaii 
chanemg  from  steam  to  electricity ;  but  a  care- 
fu  consideration  of  the  problems  involved 
will  reveal  the  error  of  this  first  imoression 

.^s  noted  above,  the  successful  and  econom- 
ical operation  of  compressed-air  eneines  re- 
quires the  temperature  of  the  air  at  admission 
to  be  such  that  after  expansion  in  the  cylin- 
ders Its  temperature  is  not  lowered  sufficient- 
ly to  cause  freezing  of  the  moisture  contained 
in  It.  But  the  permissible  temperature  of  the 
air  at  admission  is  limited  by  the  flash-point 
aLo  ,  '^-\':"^f'j.'"f"icant.  approximatelv  from 
400  to  430°  F.  This  imposes  a  practical 
limit  of  90  lb.  gage  to  the  pressure  of  the 
air  for  operating  the  engines  on  the  low- 
pressure  system.  Therefore,  as  steam  hoist- 
ing-engines  operate  at  much  higher  pressures 
It  will  usually— if  not  alwavs— be  necessary 
in  changing  over  to  compressed  air  to  replace 
the  engines  by  entirely  new  ones  having  much 
larger  cylinders,  thus  placing  the  compressed- 
air  system  on  a  par  with  the  purely  electrical 
system  as  far  as  the  hoist  proper  is  con- 
cerned. 

Further,  a  reheater  must  be  used  with  a 
:ompressed-air  system.  It  is  frequently  sug- 
?ested  that  the  old  steam-boilers  he  used  a< 
■eheatcrs.  adapting  them  for  this  purpose  bv 
-cbuilding  the  furnaces.  To  do  this,  however 
s  open  to  two  serious  objections,  except  un- 
ier  special  conditions:  (1)  with  the  best  of 
:are  a  great   deal   of   trouble  will  be  experi- 


enced from  burning  of  the  tubes:  and  (2) 
unless  the  nature  of  the  fuel  is  such  that  the 
temperature  of  the  air  can  -be  closely  regulated 
its  temperature  will  be  raised  above  the  flasli- 
ing-poinl  of  the  cylinder-lubricant  during  the 
periods  when  the  hoist  is  drawing  no  air"  and 
disastrous  results  may  follow  the  admission 
of  this  highly-heated  air  into  the  engine-cyl- 
inders. A  safe  way  of  reheating  air  is  to  in- 
ject high-pressure  superheated  steam  in  it.  H 
the  installation  is  a  new  one.  a  reheating  plant 
resembling  in  essentia!  details  a  small  boiler- 
plant  must  be  built;  this,  however,  has  no 
counterpart  in  the  purely  electrical  .system. 

The  fly-wheel  motor-generator  set  supply- 
ing power  to  the  hoist-motor  may  readily  be 
placed  in  the  hoist-house  or  in  a  leaii-to. 
The  air-compressor  may  be  placed  at  the  hoist, 
or  it  may  be  included  as  an  addition  to  the 
compressor-plant,  if  one  exists.  But,  wherever 
placed,  the  building  required  for  housing  the 
compressor  and  its  intercooler  will  be  larger 
than  that  required  for  the  motor-generator 
set.  Further,  if  the  compressor  be  placed  at 
the  main  compressor-plant,  rather  than  at  the 
hoist,  considerable  expense  will  be  involved  in 
many  cases  in  piping  the  air  from  the  com- 
pressor to  the  hoist.  On  the  other  hand,  if 
the  compressor  be  placed  at  the  hoist,  it  will 
be  necessary  to  provide  cooling-water,  which 
in  some  cases  will  involve  considerable  ex- 
pense. 

The  claim  is  often  made  that  the  air  for  the 
hoist  may  be  taken  from  an  existing  com- 
pressor-plant, without  the  necessity  of  mate- 
rially increasing  the  capacity  of  the  plant. 
This  claim  seldom,  if  ever,  has  any  founda- 
tion; for  if  there  is  any  considerable  excess 
of  compressor-capacity,  it  has  been  provided 
for  a  purpose,  either  for  future  growth  or  to 
take  care  of  an  emergency;  and  if  advantage 
is  taken  of  this  capacity,  the  protection  afford- 
ed by  it  is  sacrificed,  and  the  equivalent  ca- 
pacity must  be  added  to  meet  the  future  de- 
mands.. 

The    capacity    of    the    air-receiver     used    to 
equalize  the  demand   from  the  compressors  is 
often  underestimated  in  making  a  preliminary 
study   of   the   problem.      The    drawing   of   air 
from  the  receiver  to  supply  peak-demands  for 
air  results  in   a   reduction   of  the   pressure   in 
the    receivers,    unless    special    provisions,    too 
expensive  for  consideration  in  connection  with 
an  isolated   hoist,   are  made  to   maintain  con- 
stant    pressure.      The     percentage-change     is 
much      greater      within      practical      operating 
ranges  than  the  percentage-change  in  volume 
of  air  drawn,  a  drop  in   pressure  from  90  to 
'0    lbs.    gage.    22   per   cent,    resulting    from    a 
draft   of   only    14..5   per   cent   of   the    air   con- 
tained in  the  receiver.     On  the  other  hand,  a 
fly-wheel  gives   up  a  large  part  of  its  energy 
with  a  small  reduction  in  speed ;  approximate- 
ly  one-half  of  the  total   energy  of  the  wheel 
being   delivered    with    a    reduction   of    only   ."^O 
per  cent   of   its   speed.      Therefore,    the   total 
energy   stored   as   potential   energy   in   the   air 
contained    in    the    receivers   must 'be   approxi- 
mately  3.5   times   that   of   the   equivalent    fly- 
wheel.    While  it  is  true  that  the  drawing  of 
power  from   the   fly-wheel   of  the  Ilgner   sys- 
tem   is    accompanied    by   a    loss    of    power,   a 
similar  loss  takes  place  when  the  air  is  drawn 
from  the  receiver. 

When  lowering  unbalanced  or  when.braking 
power  IS  automatically  returned  to  the  power- 
sy.stem  with  the  electric  hoist.  While  the  air- 
hoist engine  may  be  made  to  operate  as  a 
compressor  when  lowering  or  braking  and 
thereby  return  power,  it  can  only  be  made 
to  do  so  at  the  expense  of  simplicity  of  con- 
trol. 

For  the  purpose  of  making  a  direct  com- 
parison between  hoisting  by  compressed-air 
engines  and  by  electric  motors.  I  have  as- 
sumed the  following  conditions 


hoisting,    per   cent 50 

of  that  consumed  in  hoisting  ore. 

Average   temperature   at   mine.    °F 4.5 

Altitude,    tt $,000 

Hoist  of  the  cylindrical-drum  type,  and 
hoisting  normally,  done  with  skips  in  bal- 
ance, but  provision  made  in  the  capacity 
of  the  equipment  for  hoisting  full  load 
unbalanced. 
ij.GOO-volt,  three-phase.  60-cycle  power 
available  at  the  hoist  at  1  cent  per  kw.- 
hr.  consumed. 
Coal  having  a  thermal  value  of  12,000 
B.t.u.  available  at  the  hoist  at  $4.50  per 
ton. 

Average  depth  of  hoisting,  ft 2,000 

To  meet  these  conditions  with  an  air-  hoist 
will  require  a  two-stage.  6.000-cu.  ft.  air-com- 
pressor driven  by  a  1.000-hp.  synchronous 
motor,  a  storage-receiver  of  appro.ximatelv  6,- 
•JOO  cu.  ft.  capacity,  and  a  reheater.  The  equip- 
ment for  the  electric  hoists  will  consist  of  a 
550-hp.  fly-wheel  motor-generator  set,  and  a 
1,000-hp.   hoist-motor. 

The  first-costs  of  these  two  equipments 
complete  and  installed  are  given  in  Table  I. 

TABLE  I.— FIRST  COSTS  OF  AIR-HOIST  AND 
OF  ELECTRIC   HOIST. 
Air-Hoist. 
Compressor  plant,    including  compressors 

building,  and  air  receivers $41000 

Reheater,  modifications  of  hoisting  engine 

T°ta'  • $54,500 

_,,      ,      ,                Electric    Hoist.  ~ 
I'lywheel    motor     generator    set.      switch- 
board and  alterations  to  hoist  house $29  300 

Oirect-conneeted  hoist-motor,  control  and 
connections  to  hoist '. 24,500 

'^'^'=''   $53,800 


riepth  of  shaft,  ft ^ -„,. 

Maximum  rope-speed,  per  min..  ft.'.' "'^oo 

^.e.ght   of  ore  per  trip,    lbs ;  i ;  ;  t'ooo 

Weight   of  skip    lbs I'onn 

Diameter  of  rope,   ins...             ',   - 

Time  consumed  hoisting  ore.  per  'cent '.'.'.'"  40 

ing  "'er"cent  '"  '''^'"'"S  and  other  hoist- 
Time  hoist   idle. '  per  'cent! '.'. fjj 

Power   consumed    in    shifting     and' "other 


The  data  m  Table  I  indicate  that  for  an 
isolated  installation  the  first-costs  of  the  com- 
pressed-air hoist  and  the  electric  hoist  are 
practically  the  same.  In  compiling  these  fig- 
ures it  has  been  assumed  that  the  compressor 
would  be  placed  at  or  near  the  hoist-house 
and  only  a  small  allowance  has  been  made  for 
piping  from  the  compressor  to  the  hoi.st  Of 
course,  the  variations  in  conditions  of  indi- 
\-idual  installations  may  cause  either  one  or 
the  other  type  of  hoist  to  be  slightly  lower 
in  first-cost,  but  any  advantage  which  the 
compressed-air  equipment  mav  have  in  this  re- 
spect.^ in  individual  cases,  will  alwavs  be  in- 
signmcant  when  compared  with  the  capitaliza- 
tion   of   Its   greater  cost   of  operation. 

Ihe   power   consumed   bv   the   electric   hoist 
and  the  compressed-air  hoist  per  day  for  va- 
rious  depths   and  the  coal   consumed"  per  dar 
tor  reheating  the  air  are  shown  bv  the  curves 
of  i-ig.   I.      (As  stated  under  the 'assumptions 
made  in  calculating  these  curves,  it  is  assumed 
that  the  power  Consumed  in  shifting  and  other 
hoisting   IS   .50  per  cent   of   that   consumed   in 
hoisting   ore.      Therefore,    if   the   efficiency   of 
the  two  systems  is  figured  from  these  curves 
two-thirds  of  the  power  consumed,  as  shown 
by  the  curves,  should  be  used -in  making  the 
calculation^  It   should  also  be  borne  in  mind 
that   the   efficiency  of  the  compressed-air  sys- 
tem varies  directly  with  the  absolute  tempera- 
ture  of   the  air   entering  the   engine-cylinders 
and    a    corresponding    correction     should     be 
made  if  this  temperature  differs  from  410°  F 
vvhich   temperature  was  assumed  in  preparing 
the   above   figures.)     These   curves   show   that 
the    power    consumed    by    the    compressed-air 
hoist    IS    greater   than    that    required     bv     the 
electric  hoist   when   hoisting  from  the  greater 
depths,  while  for  the  shallower  depths  the  re- 
verse is  true.     However,  these  curves  do  not 
truly  indicate  the  relative  costs  for  power  for 
the   two  systems   except  where  power  can   be 
purchased  at  a  flat  rate,  which  will  rarely  be 
the  case  for  isolated  installations.     The  power 
consumed   by  the  compressed-air  hoist  during 
hoisting    IS    much    greater    than    that     of     th? 
electric  hoist,  as  is  indicated  by  the  capacities 
ot  the  motors  driving  the  compressor  and  the 
generator  of  the  motor-generator  set    so  that 
the    penalization    of     the      peak-demand      for 
power    increases    the    cost    of   power    for    the 
compressed-air  hoist  more  than   for  the  elec- 
tric hoist.     However,  as   the  extent  to  which 
the  cost  of  power  for  the  compressed-air  hoist 
wil     be   affected   by   the   penalization     of     the 
peak-demand  depends  on  the  extent  to  which 
the   peak   is   penalized,   and  as   a   flat   rate   for 
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power  places  the  compressrd-air  lioi>i  in  the 
most  favorable  position.  I  have  assumed  a  flat 
rate  for  power  in  comparing  the  oi)crnting- 
costs  of  the  two  systems.  Further,  to  the  cost 
of  power  for  the  compressed-air  system  must 
be  added  the  cost  of  reheating  the  air,  which, 
ahhough  a  comparatively  small  item,  is  one 
which  cannot  be  neglected. 

Table  II  gives  the  total  annual  cost  of  op- 
erating the  compressed-air  hoist  and  the  elec- 
tric hoist  based  on  hoisting  1,200  tons  of  ore 
per  day,  275  days  per  vear,  from  an  average 
depth  of  2,000  feet. 

TABLE   II.— ANNUAL   COST    OF  OPERATING 
COMrRESSED   AIR   HOIST   AND   ELEC- 
TRIC HOIST. 
Compressed  Air  Hoist. 
Fixed  Charges: 
Interest    on    investment,    at    a    per 

cent   i  2,725 

Depreciation    2,180 

Taxes  and  insurance,  at  1  pe.r  cent        545 

Total    $  5,450 

Operating  Costs: 
Maintenance,  repairs,  oil,  waste  and 

sundries  $  1,363 

Fuel  for  reheating  air 2,227 

Labor    10,875 

Cost  of  power 20,900 

Total    $35.3fi5 

«rand   total    40,81.", 


ly,  that  the  coni;>rossed-air  system  will  be 
considerably  more  expensive  to  operate.  This 
difference  in  operating-costs  may  be  further 
increased,  as  previr.nsly  pointed  out,  if  the 
cost  of  power  is  h.[^v(\  on  the  maximum  de- 
mand as  well  as  lie  kilowatt-hours  consumed. 

While  it  has  b.Nii  suggested  to  operate  iso- 
lated deep-mine  li.  ists  on  the  closed-air  sys- 
tem, the  conditions  rarely,  if  ever,  are  such 
as  to  warrant  its  adoption.  For  engines  tak- 
ing air  throughout  the  whole  or  practically 
the  whole  length  of  the  stroke,  as  is  the  case 
with  small  direct-acting  pumps,  small  slope- 
hoists,  etc.,  a  considerable  saving  in  the  power 
required  to  compress  the  air  consumed  by 
them  may  be  realized  by  adopting  the  closed- 
air  system.  Where  the  air  can  be  and  is  used 
expansively,  there  is  seldom  any  saving  in 
power  to  be  gaine<l  by  adopting  this  system, 
and.  where  the  load  varies  between  wide  limits, 
as  it  does  during  a  hoisting-cycle,  the  power 
required  to  compress  the  air  may  be  even 
greater  than  with  the  low-pressure  system. 
Further,  the  loss  due  to  leakage  will  he  much 
greater  than  with  the  low-pressure  installa- 
tion. 

The  first-cost  of  the  complete  installation 
will  ■  be  somewhat  greater  than  that  of  the 
low-pressure  installation  because  of  the  ex- 
haust-receiver,   the    return-air    main,    and    the 
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bine  and  tend  to  produce  a  uniform  load ;  but 
even  with  a  considerable  number  of  hoists 
operating  in  conjunction,  there  may  be  fluctu- 
ations in  the  combined  load  due  to  the  simul- 
taneous occurrence  of  the  maximum  and  min- 
imum loads  of  several  of  the  hoists.  In  order 
to  take  care  of  these  fluctuations,  and  thereby 
permit  of  comprcssmg  the  air  at  a  rate  cor- 
responding approximately  to  the  average  de- 
mand, a  large  receiver  for  storing  air  is  lo- 
cated at  the  central  compressor-plant.  It  has 
already  been  noted  that  when  air  is  drawn 
from  receivers  the  pressure  drops  rapidly, 
and,  therefore,  only  a  small  percentage  of  the 
air  contained  in  the  tanks  is  available  for  as- 
sisting in  handling  the  peak-loads  unless  some 
means  is  provided  whereby  the  pressure  in  the 
tanks  is  maintained  independently  of  the 
quantity  of  air  drawn.  To  accomplish  this 
result,  a  large  water-storage  reservoir  is 
placed  at  the  proper  height  above  the  storage- 
tanks  and  connected  with  them,  which  allows 
water  to  flow  into  or  out  of  the  tanks  as  air 
is  drawn  from  or  delivered  to  them,  thereby 
maintaining  constant  air-pressure  in  the  re- 
ceirers. 

Where  the  hoists  are  placed  at  a  consider- 
able distance  from  the  central  compressor- 
plant  it  is  necessary  to  install  local  receivers 
to  reduce  the  excessive  demands  for  air  from 
the  central  plant  during  hoisting,  it  being 
more  economical  to  provide  the  local  receiver- 
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Fig.   1 — Consumption  of  Power  and   Coal  for 
Reheating;    Isolated    Electric   and   Air   Hoists. 
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Fig.  2 — Consumption  of  Power  and  Coal  for 
Reheating;    Grouped    Electric  and   Air   Hoists. 


Electric    Hoist. 

Fixed  Charges: 
Interest    on    investment,    at    5    per 

cent   $  2,690 

Depreciation 1,883 

Taxes  and  insurance,  I  per  cent. . . .        538 

Total    $  5,1U 

Operating  Costs: 
Maintenance,  repairs,  oil,  waste  and 

sundries    ^ %  1.076 

Labor 4,100 

Cost  of  power 19.992 

Total    ■  $25,168 

Grand   total    30,279 

Cost    of    operating-    compressed    air 

hoist    40,815 

Excess  cost  of  operating  compressed 
air  hoist,  above  that  of  an  elec- 
tric hoist   10,536 


Table  II  shows  that  under  the  conditions 
assumed  a  saving  of  approximately  $10,500 
may  he  realized  by  the  adoption  of  the  electric 
hoist,  which  saving  will  pay  for  the  complete 
installation  in  less  than  five  years. 

Furthermore,  a  comparison  of  the  items 
which  comprise  the  operating-costs  of  the  two 
systems  will  reveal  the  fact  that  the  greater 
labor  required  for  the  compressed-air  hoist  is 
largely  responsible  for  its  liigher  operating- 
cost,  from  which  it  follows  that  for  conditions 
differing  widely  from  those  assumed,  both  as 
to  output  and  depth  of  mine,  the  same  general 
conclusions  may  be  drawn  with  respect  to 
the  costs  of  operating  the  two  systems,  name- 


high  pressure  for  which  all  the  piping,  re- 
ceivers, etc.,  on  the  high-pressure  side  of  the 
system  must  be  designed. 

The  first-cost  of  the  closed-air  system  may 
be  further  increased  over  that  of  its  low- 
pressure  competitor  in  special  cases,  due  to 
the  fact  that  the  compressor  cannot  be  op- 
erated in  conjunction  wMth  existing  com- 
pressors, and,  therefore,  no  advantage  can  be 
taken  of  the  improved  load-factor  in  reducing 
the   total   capacity  of  the   compressor-plant. 

The  labor  required  to  oper&te  the  hoist  on 
the  closed-air  .system  will  be  the  same  as  that 
required  for  the  low-pressure  hoist,  so  that 
the  total  annual  operating-cost  will  not  be 
very  different  from  that  given  in  Table  II 
for  the  low-pressure  hoist.  Therefore,  the 
comparison  which  has  been  made  between  the 
electric  and  the  low-pressure  air-systems  indi- 
cates approximately  the  saving  which  may  be 
realized  bv  the  adoption  of  the  electric  hoist 
in  preference  to  the  compressed-air  hoi.st  op- 
erated on  the  closed-air  system. 

W'here  a  group  of  hoists  is  to  be  served, 
the  compressed-air  and  electric  systems  differ 
somewhat  from  those  best  adapted  to  taking 
care  of  isolated  hoists.  If  the  hoisting  is  to 
be  done  by  compressed  air,  a  central  com- 
pressor-plant is  place<l  as  near  the  center  of 
distribution  as   conditions   will   permit. 

Where  a  luimber  ot  hoists  are  operated 
from  the  same  central  plant  their  loads  com- 


capacity  than  to  install  the  large  air-mains 
which  would  otherwise  be  necessary  to  pre- 
vent undue  drop  in  pressure  and  loss  in  energy 
in  the  pipes  during  the  maximum  demands 
for  air.  The  capacity  of  the  local  receivers, 
however,  may  be  somewhat  less  than  that  of 
those  required  for  the  isolated  hoist.  The 
hoisting-engine  and  rehcater  are  the  same  as 
for  the  isolated  hoist. 

Owing  to  the  expense  of  the  double  pipe- 
lines necessary  with  the  dense-air  system,  it  is 
not  practical  to  operate  a  group  of  hoists  by 
this  system,  and  it  is.  therefore,  eliminated 
from   the  present  comparison. 

The  electric  system  as  applied  to  a  group 
of  hoists  differs  materially  from  that  for  an 
isolated  installation.  In  cases  where  it  is  sat- 
isfactory to  gear  the  motors  to  the  hoists,  al- 
ternating current  motors  may  be  used,  thus 
eliminating  the  cost  of  the  motor-generator 
set.  The  losses  in  the  alternating-current 
motor  will  be  approximately  the  same  as  the 
combined  losses  with  the  direct-current  motor 
and  motor-generator  set. 

A  central  electric  storage-plant  is  placed  as 
near  as  possible  to  the  center  of  distribution 
to  provide  for  the  fluctuations  in  the  com- 
bined load  of  all  the  hoists,  as  does  the  cen- 
tral receiver  and  reservoir  for  the  air-hoists. 
Storage-batteries  connected  to  the  alternating- 
current  supply-system  through  synchronous 
motor-generators  are  used  for  storing  electric 
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energy  during  the  light-load-  periods  and  de- 
livering it  during  the  periods  when  the  de- 
mand for  power  exceeds  the  average  demand. 
The  storage-batterj'  is  automatically  con- 
trolled in  such  a  way  that  the  maximum  de- 
mand for  power  is  limited  to  approximately 
the  average  demand,  this  being  accomplished 
very  simply  by  a  relay  connected  in  the  main 
supply  circuit. 

In  some  cases  it  may  be  found  advantageous 
to  use  large  fly-wheels  in  conjunction  with  the 
storage-batteries,  the  function  of  the  fly- 
wheel being  to  relieve  the  storage-batteries  of 
the  excessive  peak-loads.  However,  as  to 
whether  or  not  fly-wheels  can  be  advanta- 
geously used  will  depend  on  local  conditions, 
and  as  the  use  of  fly-wheels  will  tend  to  re- 
duce, rather  than  increase,  the  cost  of  the 
storage-plant,  it  has  been  assumed  in  what 
follows  that  storage-batteries  onlv  are  used. 

The  hoists  are  driven  by  direct-current 
motors,  and,  as  it  is  not  necessary  to  make 
any  provision  at  the  hoists  for  reducing  the 
fluctuations  in  the  load,  such  as  is  necessary 
with  the  air-hoists,  power  for  the  hoist- 
motors  is  supplied  by  direct-current  genera- 
tors driven  by  synchronous  motors. 

For  the  purpose  of  comparing  the  air-sys- 
tem and  the  electric  system  as  applied  to  a 
group  of  hoists.  I  have  assumed  an  installa- 
tion involving  a  group  of  10  hoists,  each  meet- 
ing the  conditions  assumed  for  the  isolated 
hoist,  and  each  located  at  an  average  distance 
of  1,.300  ft.  from  the  central  compressor-plant. 
Not  only  does  the  storage-system  serve  to  re- 
duce the  peak-loads,  but  it  also  provides 
power  for  hoisting  during  short  periods  when 
the  main  power-supply  .system  is  shut  off.  It 
is  assumed  for  the  purposes  of  this  compari- 
son, that  the  storage-system  shall  have  suffi- 
cient capacity  to  provide  power  for  making 
two  trips  with  each  hoist  from  the  2,000-ft. 
level. 

To  meet  these  conditions  with  air-hoists 
will  require  si.x  '2-stage.  6,000-cu.  ft.  air-com- 
pressors, each  driven  by  a  1.000-hp.  synchro- 
nous motor:  a  central  storage-receiver  of  ap- 
proximately 30,000  cu.  ft.  capacity,  placed  near 
the  compressors ;  a  reservoir  of  35.000  cu.  ft. 
capacity  connected  to  the  storage-receiver  and 
located  approximately  210  ft.  above  it;  and  a 
local  receiver  of  .5,500  cu.  ft.  capacity  and  a 
reheater  at  each   hoist. 

The  equipment  for  the  electric  hoists  will 
consist  of  an  electric  storage-plant  equivalent 
in  capacity  to  the  central  air-receiver  and 
placed  centrally  with  respect  to  the  hoists,  and 
a  1.000-kw-.  synchronous  motor-generator-set 
and  a  1,000-hp.  hoist-motor  at  each  hoist. 

The  first-costs  of  the  two  equipments  com- 
plete  and   installed  are  given   in   Table   III. 

TABLE  UI.— FIRST  COSTS  OP  AIR  HOISTE 
AND  ELECTRIC  HOISTS. 
Air  Hoists. 
Compressor  plant,  including  compressors, 

piping  and    hiiilding J2.55.600 

Air  storage  plant,  including  reservoir  and 

and  receiver  44,900 

Air  distribution  system 33,200 

Reheaters.  local  receivers,  modifications 
of  hoisting  engine  and  piping 178,300 

Total    $512,000 

Electric  Hoists. 

Motor  generator  sets,  switchboards  and 
alterations  to  hoist  houses $184,100 

Electric  storage  plant,  including  storage 
batter^-,  motor  generator,  switchboard 
and  building  53,700 

Distribution  system,  including  lightning 
arresters    7,800 

Direct  connected  hoist  motors,  controll- 
ers and  connections  to  hoists 245,000 

„     Total  $520,600 

First  cost  of  air  equipment 512  000 

Excess  cost  of  electric  hoist  above  that 
of  a  compressed  air  equipment 8,600 

It  will  be  seen  from  the  data  in  Table  III 
that  the  difference  between  the  first-costs  of 
the  electric  and  the  compressed-air  hoists  is 
only  slight;  in  fact,  less  than  the  variation 
which  would  be  expected  in  making  two  du- 
plicate installations.  Also,  with  the  group  of 
hoists,  as  was  stated  for  the  isolated  installa- 
tion, the  relative  first-costs  will  vary  some- 
what with  local  conditions,  but  this  variation 
will  be  comparatively  small. 

The   power   consumed   per    day   in    hoisting 


TABLE  IV.— AXXUAL  COST  OF  OPERATING 

COMPRESSED    AIR    HOISTS    AND 

ELECTRIC  HOISTS. 

Compressed  Air  Hoists. 

Fi.xed  Charges: 

Interest  on   investment,   at  5   per 

cent    i  25,600 

Depreciation,   at   4   per  cent 20,480 

Taxes    and    insurance,    at    1    per 

cent  5,120 

Total $  51,200 

Operating  Costs: 
Maintenance,    repairs,    waste,    oil 

and  sundries    ?  J2,SO0 

Fuel  for  reheating  air 22.270 

Labor    74,750 

Cost  of  power 212,850 

Total     $322,670 

Grand  total    .•!73,S70 

Electric   Hoists. 
Fixed   Charges: 
Interest   on   investment,   at   5   per 

cent    $  26,030 

Depreciation — storage  battery  at 
IS. 5   per   cent,   remainder  at  3.5 

percent    27,821 

Taxes  and  insurance,  at  1  per 
cent   5,206 

Total     ,  $  59,0.-)7 

Operating  Costs: 
Maintenance  and  repairs — storage 
batterv  at  6.5  per  cent,  remain- 
der at  2  per  cent $  13.292 

Labor    38,300 

Cost  of  power 180.950 

Total    $232,542 

Grand  total  291.599 

Cost  of  operating  compressed  air 

hoists    373,570 

Excess  cost  of  operating  com- 
pressed air  hoists  above  that 
of  electric  hoists 83,27] 


from  vaiious  depths  and  the  coal  required  for 
reheating  the  air  are  shown  by  curves.  Fig.  2. 
The  curves  show  that  the  power  consumed  by 
the  compressed-air  hoists  is  greater  than  that 
for  the  electric  hoists  throughout  practically 
the  whole  range ;  and.  that  the  difference  in 
the  power  consumed  by  the  two  systems  is 
greater  than  was  the  case  with  the  isolated 
installations.  This  is  due  to  the  improved  effi- 
ciency of  the  electric  hoists,  resulting  largely 
from  the  elimination  of  the  friction  and 
windage-losses  of  the  fly-wheel  and  increased 
losses  in  the  distributing-mains  of  the  com- 
pressed-air system.  The  coal  consumed  for 
reheating  the  air  is,  as  would  be  expected,  in 
direct  proportion  to  the  number  of  hoists  in- 
stalled. 

Table  IVgives  the  total  annual  cost  of  op- 
erating the  compressed-air  hoists  and  the 
electric  hoists  based  on  hoisting  1.200  tons  of 
ore  per  day  per  shaft,  275  days  per  year,  from 
an  average  depth  of  2,000  ft. 

The  data  in  Table  IV  shows  that  for  a 
group  of  hoists,  as  was  found  to  be  the  case 
for  the  isolated  installations,  the  compressed- 
air  hoists  are  much  more  expensive  to  op- 
erate than  are  the  electric  hoists,  and  that 
the  saving  (approximately  $8-5,000  per  year) 
which  may  be  realized  by  the  use  of  electric 
hoists  will  pay  for  the  complete  installation 
in  approximately  si.x  years. 

No  allowance  has  been  made  in  the  costs 
of  operating  the  compressed-air  hoists  for 
the  expense  of  providing  cooling-water  for 
the  intercoolers.  In  many  mining-camps 
water  is  a  somewhat  expensive  lu.xury,  and 
the  cost  of  cooling  the  air  between  the  first 
and  second  stages  of  the  compressor  cannot 
be  neglected,  as  it  is  an  item  which  appears 
in  full  in  the  saving  by  the  use  of  the  elec- 
tric hoists. 

Here  also,  as  was  found  to  be  the  case  for 
the  isolated  hoist,  the  saving  in  labor  is  the 
predominating  factor  in  the  total  saving,  and 
while  the  cost  of  coal  and  power  will  vary 
somewhat  with  local  conditions,  the  results 
in  general  will  be  about  as  shown  by  these 
figures. 

In  determining  the  capacity  of  the  storage- 
battery,  it  has  been  assumed  that  approxi- 
mately 15  minutes  will  elapse'  before  the  20 
trips  (two  for  each  hoist),  which  the  storage- 
battery  is  designed  to  take  care  of  in  the 
event  of  the  shutting-off  of  the  power-supplv. 
have  been  completed.  This  time  has  been  al- 
lovyed  as  under  normal  conditions  all  the 
hoists  would  not  be  working  at  their  maxi- 
numi   rate  simultaneously.     If,   however,   con- 


ditions are  such  that  this  will  not  give  ade- 
quate protection,  this  time  may  be  shortened 
to  10  minutes  by  increasing  the  cost  of  the 
storage-batterv  installations  appro.ximately 
$20,000. 

I  have  purposely  omitted  from  this  paper 
all  reference  to  the  relative  efficiencies  of  the 
systems  compared,  owing  to  the  confusion 
w'hich  may  follow  the  use  of  this  term  in 
connection  with  the  compressed-air  systems 
without  a  clear  understanding  of  the  condi- 
tions assumed  in  determining  it.  Fundamen- 
tally, efficiency  is  the  ratio  of  the  work  per- 
formed (energy  delivered  to  the  drum-shaft) 
to  the  energy  consumed  in  doing  the  work, 
which,  for  the  compressed-air  system,  is  the 
ratio  of  the  work  done  by  the  hoisting-engine 
to  the  sum  of  the  energies  consumed  in  the 
compressing  and  reheating  of  the  air.  But  a^ 
the  costs  of  energy  for  compressing  and  re- 
heating the  air  differ,  no  practical  use  can  be 
made  of  the  efficiency. 

There  is  hut  one  test  of  the  economy  of 
two  competitive  installations,  and  that  is.  cost 
per  ton  of  rock  hoisted;  these  costs  including 
all  the  factors,  fixed  charges  on  the  invest- 
ment, operating-costs  including  fuel,  labor, 
maintenance,  repairs  and  cost  of  power.  Com- 
pared on  this  basis  the  electric  installation 
will  show  higher  economy. 

As  the  power  required  for  compressing  the 
air  may  be  reduced  by  increasing  the  temper- 
ature to  W'hich  the  air  is  heated  before  en- 
tering the  engine,  it  is  often  suggested  that 
the  air  be  heated  to  a  temperature  consider- 
ably above  that  assumed  in  this  paper.  To 
do  this,  however,  is  open  to  serious  objec- 
tions; first,  beca- se  it  will  require  the  use  of 
much  more  expensive  engines  designed  along 
the  lines  of  gas-engines ;  and.  second,  the  re- 
duction in  the  total  operating-expense  will 
be  comparatively  small  and  not  sufficient  to 
warrant  experimenting  with  a  new  type  of 
hoisting-engine. 

In  addition  to  the  lower  cost  of  operation, 
the  purely  electric  systems  of  hoisting  pos- 
sess important  advantages  over  their  compet- 
itors, the  compressed-air  systems,  v/hich.  al- 
though they  cannot  be  capitalized,  should  be 
given  '  careful  consideration  in  making  a 
choice.     These  advantages  are  : 

(1)  The  number  of  hoists  which  can  be 
economically  served  from  a  central  com- 
pressor-plant is  limited,  owing  to  the  expense 
of  piping  the  considerable  distances. 

(2)  The  extensions  may  be  made  with  less 
difficulty  and  at  less  expense  than  with  the 
compressed-air   .system. 

(3)  Simple  automatic  protective  devices  can 
be  readily  applied  to  the  electric  hoist,  which 
not  only  increase  its  safety  and  reliability  of 
operation,  but  which  protect  the  hoist  from 
abuse  by  a  careless  operator. 

(4)  The  characteristics  of"  a  '  hoist-motor 
are  such  that  its  speed  is  automatically  lim- 
ited to  a  predetermined  value  without  the  use 
of  auxiliary  devices,  thus  reducing  to  a  mini- 
mum the  possibility  of  a  runaway  when  low- 
ering unbalanced. 

(5)  The  electric  system  is  simpler  and 
therefore  more  reliable  than  the  compressed- 
air  system  with  its  compressors  and  hoist- 
engines  with  complicated  valve  mechanisms, 
its  cooling-water  system  for  the  compressors, 
and  reheaters  for  the  engines. 

(6)  The  efficiency  of  the  electrical  appara- 
tus varies  little,  if  at  all,  with  age,  while  the 
losses  in  the  comoressed-air  system  may  be 
materially  increased  in  a  short  time  by  leakv 
valves,  pistons,  and  air-mains,  unless  extreme 
care  is  taken  to  guard  against  these  losses. 

(7)  The  minor  repairs  which  are  the  chief 
sources  of  the  annoyance  in  either  system  can 
be  made  much  more  quickly,  and  therefore 
with  much  _  less  loss  of  production,  with  the 
electric  hoist  than  with  the  compressed-air 
hoist. 

In  summing  up,  I  emphasize  the  following 

(1)  That  from  the  standpoint  of  first-cost, 
the  compressed-air  system  and  purely  electric 
systems   of   hoisting   are   on   a   par. 

(2)  That  the  annual  cost  of  operating  the 
electric  hoist  is  much  less  than  that  of  the 
compressed-air    hoist,    and    that     the      saving 
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which  may  be  realized  by  tlie  use  of  electric 
hoists  will  pay  for  the  complete  installation 
in  from  five  to  six  years. 

(3)  That  for  the  isolated  hoist,  the  maxi- 
mum demand  on  the  power-system  is  greater 
for  the  compressed-air  hoist  than  fur  the 
electric   hoist;   and   that   where   the   pt-ak-load 


is  penalized,  tiio  saving  which  may  be  made 
by  the  use  ot  the-  electric  hoist  w'ill  be  con- 
siderably greater  than  that  shown  by  the  fore- 
going hgures. 

(4)  That  electru-  motors  have  been  used 
tor  a  large  part  ..t  the  dccp-niine  hoists  re- 
cently mstallod   in    I'.urope  and   South  .-Vfrica 


(Other   Articles   and    Items    on    Excavation   Will    Be   Found   on   p.  21.) 


and  the  results  obtained  are  such  that  many 
of  the  existing  steam-hoists  are  being  re- 
placed by  electric  hoists,  this  extensive  appli- 
cation of  the  electric  motors  throughout  Eu- 
rope and  South  .Africa  being  sufficient  testi- 
mony of  their  suitability  for  meeting  condi- 
•'ons  incident  to  the  deep-mine  hoists. 


ROADS      AND      STREETS      SECTION 


Shell  Roads.* 

For  many  localities  along  the  sea  coast, 
shells  have  proved  to  be  both  convenient  and 
valuable  for  use  in  surfacing  roads.  Their 
maximum  value  is  had  for  moderate  traffic 
roads  and  over  sand,  but  they  have  also  been 
used    to    advantage    where    cheaply    had    and 


portionate  prices  of  stone  and  shells.  Under 
the  old  methods,  it  was  customarv  to  first  ap- 
ply anywhere  from  20.000  to  60,000  bushels  of 
shells  per  mile  of  road  and  then  to  patch  with 
between  1.000  and  I'.OOO  bushels  annually  for 
several  years.  In  this  way,  a  mile  of  shell 
T'^"'    I-'    ft.    in    width    used    up    about   70.000 


provided   for   In    the   plans,    or  directed    by   the 
Engineer.     The  width  and   class   or  classes   re- 
quired at  dlfTerent   points  shall   be  those  shown 
on  the  plans  or  designated  by  the  Engineer. 
Class  A  and  B. 

There  shall  be  class   of  shell 

surfacing   to   be   known   as   Class   A   and   B   re- 
spectively     class   shall   consist  of   two 


Fig.   1 — '^hell    Road   Built   Under  Old   Methods 

Without  Rolling;   Partly  Compacted  by  Light 

and  Concentrated  Traffic. 


Fig.    2— Shell    Road    Built    Under    Old    Method 
Without   Rolling;    Compacted  by   Heavy   Dis- 
tributed  Traffic. 


.vhere  better  material  was  expensive,  over 
clayey   soils. 

The  usual  practice  has  been  to  simply 
spread,  without  much  care  and  from  piles 
dumped  in  the  roadway,  a  layer  of  the  shells 
over  the  unprepared  natural  road  bed,  leaving 
the  traffic  to  consolidate  the  shells,  which  it 
gradually  and  reluctantly  did.  The  succeed- 
ing season,  perhaps  some  little  care  was  used 
with  additional  shells  to  patch  and  even  up 
the  former  work.  When  intelligently  per- 
sisted in,  this  procedure  after  a  considerable 
period  has  frequently  resulted  in  a  very  sat- 
isfactory road  surface  under  certain  condi- 
tions. 

It    required,    however,    a     considerable     ex- 


bushels  of  shells  when  kept  in  good  condition 
for  five  years,  and  its  subsequent  repair  would 
require,  under  the  same  traffic.  2,000  bushels 
per  year  indefinitely. 

After  constructing  and  maintaining  several 
roads  under  the  above  described  methods  for 
a  period  of  several  years,  the  writer  became 
impressed  with  the  lack  of  economy  thus  hr  1 
and  with  the  belief  that  many  of  the  defects, 
such  for  instance,  as  the  forming  of  pot-holes 
or  the  "sinking"  of  the  shells  when  used  over 
clay  sub-grades,  could  be  avoided  by  different 
methods.  He  believed  the  proper  way  to  use 
the  shells  would  be  to  treat  them  precisely  as 
if  broken  stone  was  being  used.  Consequent- 
ly, he  built  several  miles  of  shell  roads  pre- 


courses  of  raw  oyster  shells  and  a  binder  course 
of    sand.      The    thickness    after    rolling    of    the 

various    courses    in    class    shall    be    as 

follows: 

Class  A. 

1st  Course.  2nd  Course.  3rd  Course. 

5  ins.  at  center.  5  ins.  at  center.  To   be   as    here- 

3  ins.  at  sides.    :i  ins.  at  sides,      after  described. 

Class  B. 
5  ins.  uniformly  3  Ins.  uniformly. 

Each  course  of  shells  shall  be  applied  as  here- 
in specified. 

ROAD    BED. 

Material. 

The  road-bed   for  oyster  shell  surfacing  shall 

consist  of  the  natural   earth  road-bed  prepared 

and    rolled    until    (irm    and    even.      If   soil    other 


Fig.   3 — Old   Oyster  Shell    Road    Built    Under 
Old    Methods    and    Fairly     Well     Maintained. 


Fig.    4 — Modern    Oyster    Shell     Road;     Built      (waterbound)    in    1910 
Treated    In    Summer    of  1911  with  1,2  gal.  per  sq.  yd.  "Trinidad  A." 


pense  for  patching  to  be  kept  in  good  condi- 
tion, especially  as  the  amount  of  traffic  in- 
creased, and  in  many  cases  the  use  of  shells 
has  been  abandoned  because  of  this  expense 
and  of  the  decrease  resulting  lately  in  the  pro- 

•Paper  by  Maj.  W.  W.  Crosby,  Chief  Engineer 
State  Roads  Commission,  Baltimore,  Mdj,  pre- 
sented on  Dec.  29  before  Section  D  of  the 
American  Association  for  xhf  .Advancement  of 
Science. 


cisely  as  if  the  surfacing  were  broken  stone 
macadam  instead  of  shell  macadam,  and  the 
results  have  proved  the  correctness  of  his 
opinion. 

No  better  explanation  of  his  methods  can 
perhaps  be  given  than  the  follo\ying  specifica- 
tions taken  from  his  regular  printed  form  of 
contract  : 

Oyster  shell  surfacing  shall  be  used  wherever 


than  clean  sand  be  encountered  which  will  not 
compact  readily  under  the  roller,  a  small  amount 
of  gravel  or  other  means  satisfactory  to  the 
Engineer  shall  be  used  until  a  firm  and  even 
surface  is  obtained  after  rolling. 
Cuts  and  Fills. 
In  cuts,  unless  otherwise  specially  directed, 
the    road-bed    shall    be    graded    to    a    width    of 

feet,  and  shall  be  free  from  all  spongy 

and   vegetable  matter,    roots  and   stumps.     The 
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portion  of  the  road-bed  prepared  for  the  oyster 

shell    surface    shall    be    feet    wide    and 

brought  to  the  grades  and  cross-sections  as 
shown  on  the  plans,  and  unless  otherwise  di- 
rected by  the  Engineer,  shall  be  rolled  with  a 
steam  roller  until  firm  and  even.  All  depres- 
sions that  may  appear  dui'ing  the  rolling  shall 
be  filled  with  acceptable  material  and  re-rolled 
until  an   even  surface  with  a  proper  grade  and 


rolling  must  begin  at  tiie  sides  and  worlv  toward 
the  center,  thoroughly  covering  this  space  with 
the  rear  wheels  of  the  roller. 

Unevenness  or  Depressions. 
Should  any  unevenness  or  depressions  appear 
during  or  after  the  rolling  of  the  first  course, 
they  shall  be  remedied  immediately  with  shells 
and  re-rolled  until  a  firm,  even  surface  is  ob- 
tained.     After    the    first    course    has    been    thor- 


Fig.   5 — Surface   of   Road    in    Fig.  4   Showing    Where    l^assage   of    Metal    Tired    Wagon    over 
Unsanded   Pitch    Picked    Up  the    Latter.     Moisture  Darkens  Edge  of  Track. 

Fills  shall  be  


cross-section  is  obtained 
feet  wide  on  top. 

Old    Earth    Road. 

Where  no  change  from  the  present  grade  of 
those  portions  of  the  road  not  already  surfaced 
with  shells  is  shown  on  the  profile,  the  road-bed 
shall  be  shaped  to  the  proper  cross-section  and 
slight  elevations  and  contiguous  depressions 
removed  so  as  to  form  an  even  and  smooth 
surface  after  rolling.  The  road-bed  shall  be 
rolled  to  a  firm,  even  surface  before  the  appli- 
cation of  the  shells  unless  waived  in  writing 
by  the  Engineer. 

The  portion  of  the  road-bed  prepared  for  the 
oyster  shells  shall  be  below  the  sides  by  an 
amount  equal  to  the  thickness  of  the  first 
course  of  shells,  so  as  to  prevent  the  shells 
spreading  at  the  sides. 

Shape. 
The  shape  of  the  road-bed,  after  rolling,  shall 
be   as    shown   on    the   accompanying   plans    and 

shall   have   a   cross   slope  of   inch   to   1 

foot. 

FIRST    COURSE. 
Material. 
The   first    course    of   the   shell    surfacing   shall 
consist  of  raw  oyster  shells. 

No  material  shall  be  used  which  in  the  opin- 
ion of  the  Engineer  is  unfit  for  the  work.  If 
any  such  material  is  put  upon  the  road  it  shall 
be  removed  immediately  upon  notice  from  the 
Engineer  and  replaced  by  proper  material  at 
the  Contractor's  expense. 

Spreading. 
No  shells  shall  be  spread  before  the  road-bed 
has  been  made  as  specified. 

The  shells  shall  be  spread  upon  the  road-bed. 
prepared  as  herein  described,  with  shovels  from 
piles  alongside  the  road,  or  from  a  dumping 
board,  or  they  may  be  spread  directly  from 
wagons  especially  constructed  for  this  purpose 
and  approved  by  the  Engineer,  but  in  no  case 
shall  the  shells  be  dumped  directly  upon  the 
road-bed. 

Rolling. 
After  the  shells  for  the  first  course  have 
been  spread  evenly  to  the  required  thickness, 
and  have  a  proper  cross-section,  they  shall  be 
rolled  with  a  steam  roller,  weighing  not  less 
than  8  tons,  until  they  are  compacted  to  form 
a  firm,  even  surface.  Should  any  difficulty  be 
experienced  while  rolling  in  havijig  the  shells 
readily  compact,  sprinkling  with  water  or  lightly 
spreading  with  sand  or  other  material  as  the 
Engineer  may  approve,  shall  be  employed.     The 


ouglily  rolled  and  compacted,  should  the  sub- 
grade  material  appear  to  have  churned  up  into 
or  mixed  with  the  shells,  if  so  directed  by  the 
Engineer,  the  Ccntractor  shall,  at  his  own  ex- 
pense and  without  extra  compensation,  dig  out 
and  remove  the  mixture  of  sub-grade  material 
and  shells  and  replace  the  same  with  clean 
shells  and  thoroughly  re-roll  the  fresh  shells. 
Thickness. 
The  thickness  of  the  first  course  of  shells 
after  thorough  rolling,  shall  be  that  of  the  class 
of  oyster  shell  surfacing  provided  for  any  par- 
ticular place  as  described  under  Class  A  and  B. 

If,    for    any    reason,    a    greater    thickness    thar shell  surface 


Against  these  shoulders  shall  be  spread  the 
shells  for  the  second  course  as  herein  de- 
scribed. The  shoulders  shall  contain  a  sufficient 
quantity  of  earth  so  that  a  smooth  and  con- 
tinuous slope  will  be  obtained  after  the  shoul- 
ders and  second  course  are  rolled.  The  shoul- 
ders with  the   feet  of  shells  shall  make 

a  total  width  of feet  in  cuts  and  

feet  on  fills  to  be  shaped  as  shown  on  the  plans. 

Material  for  the  shoulders  must  be  free  from 
roots,  stumps  or  other  vegetable  matter  and 
thoroughly  compacted  by  the  roller.  Material 
with  a  proportion  of  sand  such  as  prevents  it 
when  dry  from  compacting  readily  under  the 
roller  shall  not  be  used,  except  under  written 
approval  of  the  Engineer. 

No  material  which  is  considered  unfit  for  the 
work  by  the  Engineer  shall  be  used;  and  where 
any  such  is  put  on  the  work,  it  shall  be  imme- 
diately removed  upon  notice  by  the  Engineer 
at  the  Contractors  expense.  No  first  course 
material  shall  be  spread  on  the  sub-grade  when 
the  latter  is  muddy  or  soft  or  in  any  way,  in 
the  opinion  of  the  Engineer,  unfit  for  receiving 
the  first  course. 

Second  Course. 
The  second  course  of  the  oyster  shell  surfac- 
ing shall  be  the  same  width  as  the  first  course. 
Material. 
The  second  course  shall   consist  of  clean  raw 
oyster  shells. 

Spreading. 
The  shells  for  the  second  course  shall  not  be 
spread    before    the    first    course    has    been    com- 
pleted and  shoulders  made  as  herein  specified. 

The  shells  shall  be  spread  upon  the  first 
course,  prepared  as  herein  described,  with 
shovels  from  piles  alongside  the  road  or  from 
dumping  boards,  or  they  may  be  spread  directly 
from  wagons  especially  constructed  for  this 
purpose  and  approved  by  the  Engineer;  but  in 
no  case  shall  the  shells  be  dumped  directly  upon 
the-  first  course. 

Rolling. 
After  the  shells  for  the  second  course  have 
been  spread  evenly  to  the  required  thickness 
and  have  a  proper  cross-section,  they  shall  be 
rolled  with  a  steam  roller,  weighing  not  less 
thai}  S  tons,  until  they  are  compacted  to  form 
a  firm,  even  surface.  Should  any  difficulty  be 
experienced  while  rolling  in  having  the  shells 
readily  compact,  sprinkling  with  water  or 
lightly  spreading  with  sand  or  other  material, 
as  the  Engineer  may  approve,  shall  be  era- 
ployed. 

The  rolling  shall  begin  at  the  sides,  the 
shoulders  first  being  rolled  firm,  so  as  to  pre- 
vent the  spreading  of  the  shells  in  the  second 
course.  When  completed,  the  surface  of  the 
shoulders  and  of  the  second  course  of  shells 
shall  be  smooth  and  continuous  with  the  cross- 
slopes  shown  on  the  plans. 

Unevenness  or  Depressions. 
If  any  unevenness  or  depressions  appear  dur- 
mg  Of  after  the  rolling  of  the  second  course, 
either  on  the  surface  of  the  shoulders  or  of  the 
shells,  suitable  material  shall  be  added  to  re- 
move all  such  unevenness  or  depression,  earth 
being  used  on  the  shoulders  and  shells  for  the 
After  the  second  course  has  been 


Fig.   6— Surface   of   Road   in   Fig.  4,   Showing    Centre    of    Road    with     Imprints    of     Horses' 
Shoes  and   Motor  Chains;   These  Indentions    are    Subsequently    Obliterated    by    Traffic. 


specified  is  made  by  the  Contractor,  no  extra 
allowance  for  such  additional '  thickness  will 
be  made. 

Shoulders, 
After  the  first  course  has  been  made  as  here- 
in    described,     earth     shoulders     shall     be     con- 
structed along  each  side  of  the  road  for  a  width 

of    at    least     feet,    as    shown    on    the 

accompanying  plans. 


thoroughly  rolled  and  compacted,  should  the 
sub-grade  material  appear  to  have  been  churned 
up  into  or  mixed  with  the  shells,  if  so  directed 
by  the  engineer,  the  contractor  shall,  at  his  own 
expense  and  without  extra  compensation,  dig 
out  and  remove  the  mixture  of  sub-grade  ma- 
terial and  shells  and  replace  the  same  with 
clean  shells  and  thoroughly  compact  the  same 
in  layers  and  re-roll  the  surfacing. 
Thickness. 
The    thickness   of   the   second   course   of  shells 
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after  thorough  rolling  shall  i   ■  that  of  liie  class 
o(   shell    surfacing    provided    lur   any    p.utiiular 
place,    as   described    under    Class    A    aiui    B,      If, 
for  any  reason,   a  greater  thickness  ihan  speci- 
fied is  made  by  the  contractor  no   extra  allow- 
ance for  such  additional  thickness  will  be  made. 
THIRD  COURSE. 
Material. 
The  third  course  of  the  oyster  sholl  .-Jtirfaeinc 
shall  consist  of  clean,  sharp  sand,   with  no  par- 
ticles larger  than   'i   in. 


cle.iii^  <,i,Ki,  trom  :J  to  u  ,ih.  thick,  between 
the  >m>lls  nnd  the  =t!h-srucie  can  be  advant-i- 
geoush-  ;i>cd.  !  he  wnicr  hns  found  the  de- 
sirable cro?<-=cciioii  lor  iii.  work  to  possess 
a  ^  111.  to  the  ioi.t  cro«.i  when  finished  and 
to  he  hi  It.  in  wkUIi  wuii  tiiickiiesses  of  from 
t>  to  !>  ins.  at  the  cr.wM  :ind  of  :i  or  •»  ins.  at 
the  edges.  Such  section  requires  but  few 
more  shells  than  a   12  ,.r  U  ft.   width  of  uni- 


Fig.  7 — Surface  of   Roau   in   rig.  -i  Outsiae  of    Line  of  Horse  Traffic. 


Spreading. 

After  the  second  course  of  shells  has  been 
rolled  and  completed  as  above  described,  the 
sand  shall  be  spread,  but  in  no  case  shall  sand 
be  used  until  the  second  course  has  been  thor- 
oughlv  rolled  and  compacted.  The  sand  shall  be 
spread  dry  with  shovels  from  piles  alongside 
the  road,  or  from  dumping  boards;  but  in  no 
case  shall  the  sand  be  dumped  directly  on  the 
second  course.  The  quantity  of  sand  used  shall 
be  such  as  will  just  cover  the  second  course. 
Watering  and  Rolling. 

After  the  sand  is  spread  it  shall  be  sprinkled 
with  water  from  a  properly  constructed  sprink- 
ling cart,  and  then  rolled  with  a  steam  roller 
weighing  not  less  than  S  tons.  The  amount  of 
water  necessary  shall  be  determined  by  the  En- 
gineer. The  rolling  shall  begin  at  the  sides  and 
continue  until  the  surface  is  hard  and  smooth 
and  sho.ws  no  perceptible  tracks  from  vehicles 
passing  over  it. 

If,  after  rolling  the  sand,  the  shells  appear  at 
the  surface,  additional  sand  shall  be  used  in 
such  places. 

The  rolling  and  watering  shall  continue  until 
the  water  flushes  to  the  surface.  The  rolling 
shall  extend  over  the  whole  width  of  the  road, 
including   the   shoulders. 

Cnevenness  and  Depressions. 

If  anv  unevenness  or  depressions  appear  in 
the  road  surface  after  rolling  the  sand,  shells 
and  sand  shall  be  used  until  such  unevenness  or 
depressions  are  removed  and  the  finished  sur- 
face conforms  to  the  proper  cross-section  as 
shown  on  the  accompanying  plans,  and  pre- 
sents a  smooth,  even  appearance.  After  the 
second  course  has  been  thoroughly  rolled  and 
compacted  should  the  sub-grade  material  ap- 
pear to  have  been  churned  up  into  or  mixed 
with  the  shells,  if  so  directed  by  the  engineer, 
the  contractor  shall,  at  his  own  expense  and 
without  extra  compensation,  dig  out  and  remove 
the  mixture  of  sub-grade  material  and  shells  and 
replace  the  same  with  clean  shells  and  thor- 
oughly compact  the  same  in  layers  and  re-rol! 
the  surfacing. 

Price    Paid    for    Shell    Surfacing. 

The  price  agreed  to  be  paid  for  shell  surfacing 
shall  include  all  work  and  material  necessary 
to  do  the  work  as  herein  specified  under  Oyster 
Shell  Surfacing. 

In  using  shells  over  clean  sand,  rolling  of 
the  sub-grade  may  be  impossible  and  is  un- 
necessary, provided  any  fills  of  the  sand  have 
been  properly  settled.  All  that  may  be  neces- 
sary is  a  trimming  and  evening  up  of  the  sub- 
.grade,  so  as  to  secure  uniformity  in  the  thick- 
ness of  the  shell  layer  without  waste.  Neither 
is  it  important  to  prevent  a  moderate  churn- 
ing up  of  the  sand  sub-grade  into  the  first 
layer  of  shells  under  the  roller.  This  can 
safely  be  disregarded  when  not  excessive  and 
the  sand  is  not  so  loamy  or  clayey  as  to  pos- 
sess marked  capillarity  attraction.  Jn  use  of 
shells  over  clayey  or  loamy  sub-grades,  how- 
ever, the  specifications  should  be  striciiy  ad- 
hered to.     Further,  on  some  clays,  a  layer  ot 


form  thickness  and  really  wears  better,  owing 
to  the  greater  space  offered  for  travel  to  dis- 
tribute itself. 

To  secure  satisfactory  results  plenty  of 
water  must  be  used  with  the  rolling.  It  is 
practicable  to  so  "bind"  a  shell  road  by  sand- 
ing, watering  and  rolling  as  to  have  it  ring 
under  horse-traffic  identically  as  does  first 
class  macadam.  However,  the  usual  practice 
is  to  neglect  this  important  feature  and  to 
depend  on  the  cenicntitiousness  of  the  pow- 
dered shells  to  remedy  a  lack  of  binding. 
Shell  roads  built  with  insufficient  binding  will 
always  be  "punky"  and  expensive  to  maintain 
in   good   condition. 

Fresh  "raw"   shells  are  to  be  preferred  for 


of  shoulders  and  thereby  increase  the  etiective 
width  of  tnivel-way. 

The  great  objection  to  shell  roads  is  their 
extreme  dustiness  under  moderate  or  heavy 
traffic.  This  is  not  so  marked  in  the  case  of 
a  properly  built  road  as  in  the  case  of  one 
built  under  the  olil  methods,  but  even  the  best 
constructed  shell  road  will,  in  drj'  periods, 
become  excessively  and  obnoxiously  dusty  un- 
der heavy  traftic.  Probably  calcium  chloride 
or  some  nth-r  hygroscopic  salt  could  be  used 
to  son:  ■.■jt.-   to  mitigate   this  tendency, 

but  in  -  undoubtedly  the  better  and 

cheapei  ^^.l,  I.,  liie  long  run  would  be  to  car- 
pet the  shells  with  pitch  and  stone  chips  or 
pea   gravel. 

Such  treatment  of  shell  roads  has  been 
done  by  the  writer  and  the  success  has  been 
most  satisfactory  so  far.  Owing  to  the  pecu- 
liar conditions,  sand  from  the  roadside  was 
used  on  top  of  the  pitch  instead  of  stone  chips 
or  pea  gravel.  Either  of  the  latter  would  un- 
doubtedly have  given  even  better  results  and 
would,  in  the  opinion  of  the  writer,  been  well 
worth  the  additional  cost.  This  treatment  was 
made  as  follows: 

The  shell  surface  (in  first  class  condition) 
was  thoroughly  swept  free  of  all  fine  and 
loose  material.  The  pitch  ("Trinidad  Liquid 
.\sphalt  .\"  or  "Texaco  Road  Asphalt  fiO  per 
cent"")  was  then  applied  as  evenly  as  possible 
by  hand  and  without  heating.  After  being  al- 
lowed to  set  for  a  few  hours,  sufficient  sand 
was  then  spread  over  the  pitcli  to  prevent 
adherence  to  wheels  of  vehicles  and  the  treat- 
ed  section  opened   to  traffic. 

The  photographs  (Figs.  4,  5.  6,  7  and  8)  — 
taken  about  two  months  later  (October,  IPIH 
— show  the  results  to  that  time.  At  the  pres- 
ent writing  (December.  1911)  the  condition 
of  the  road  seems  (he  same  and  entirely  sat- 
isfactory. The  photographs  show  the  surface 
perhaps  better  than  any  detailed  description 
here  possible. 

The  costs  of  shell  road  work  under  the 
writer  have  averaged  about  as  follows : 

.\ssuming  shells  to  cost  4  cts.  per  bushel 
f.  o.  b.  cars  at  the  nearest  station ;  to  weigh 
n7  lbs.  per  bushel  of  1%  cu.  ft.,  and  the  haul 
from  the  station  to  the  road  not  to  average 
over  one  mile ;  then,  for  a  shell  macadam  sur- 
face (on  sand)  16  ft.  wide.  8  ins.  thick  in 
the  center  and  3  ins.  at  the  sides  after  rolling 
(allowing  a  reduction  of  one-half  in  the  thick- 
ness   by    rolling)    62.000    bushels    will    be    re- 


Fig.  8 — Section  of  East  Newmarket-Mt.  Holly   Shell     Road     Treated     with 

Asphalti'c  Oil. 


"Texaco     60? 


these  surfaces,  though  "steamed"  shells  will 
give  fair  results.  The  steaming  seems  to  take 
some  of  the  toughness  and  life  out  of  the 
.shells.  Dredged  shells,  procurable  in  many 
places,  have  never  been  used  by  the  writer, 
but  it  seems  to  him  that  an  excess  of  mud 
with  them  would  be  detrimental  and  should 
be  avoided  as  much  as  possible,  especially 
where  frost  action  on  the  surfacing  is  to  be 
expected.  The  result  of  the  proper  use  of 
good  shells  are  a  most  satisfactor>-  surface 
for  light  traffic.  It  is  pleasantly  resilient, 
smooth  though  not  objectionably  slippery,  at- 
tractive in  appearance  and  especially  so  on 
dark  night?  when  its  whiteness  may  be  a  de- 
cided advantage  to  the  driver.  Further,  the 
washings  from  the  road  surface  encourage  a 
splendid  growth  of  sod  on  even   the  -i.i.Ii.st 


quired    per   mile   of  9,387   sq.   yds.     The   cost 
in  detail  per  square  yard  will  be  as  follows : 

Per  aq.  yd. 

Shells    »0.:64 

Loadlne  and  hauling 066 

Spreading   020 

Sanding,  watering  and  rolling 070 

Total    I0.420* 

For  treating  with  pitch  and  sand: 

Per  sq.  yd. 

Sweeping    $0,002 

Pitch  (H  gal.),  t.  o.  b.  station 035 

Delivering  and  spreading  pitch 004 

Sanding   004 

Total    »0.045t 

•No  allowance  for  proflt  to  a  contractor  Is  In- 
cluded. 

tif  stone  chip.**  or  gravel  Is  used  In  place  of 
sand,  the  cost  of  these  delivered  should  be  ad- 
ded at  the  rate  of  about  40  tons  to  the  mile. 
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History  of  Tar-Concrete  Pavements  in 
Ontario.* 

Tar-concrete,  or  more  popularly,  "tar-mac- 
adam" pavements  have  been  in  service  m  sev- 
eral cities  of  Ontario,  Canada,  for  a  number 
of  vears.  and  the  history  of  the  earher  of 
these,  while  not  accompanied  by  all  desirable 
data,  presents  features  of  interest,  m  view  of 
the  erowin.c;  use  of  bituminous  materials  for 
coumry  highways. 

Reference  has,  from  time  to  time,  been  made 
in  the  technical  press  to  the  tar-concrete 
pavements  of  Hamilton,  Ontario,  and  it  is  the 
purpose  of  this  paper  to  include  also  the  ex- 
perience of  Toronto,  Ottawa,  London  and 
other  cities.  In  all  cases,  the  pavements  have 
been  laid  by  the  mixing  process,  and  coal  gas 
tar   (supposedly)   was  employed. 

HAMILTON. 

The  beginning  of  tar-concrete  roadways  in 
Ontario  was  in  the  year  1880,  when  the  Gas 
Company  of  Hamilton  laid  a  short  section, 
about  1,300  sq.  yds.,  on  Mulberry  St.,  in  that 
city.  No  further  work  of  this  class  was  done 
until  1891,  when  the  same  company  laid  2,m,i 
sq  yds  at  a  contract  price  of  $1.50  per  yard ; 
and  in  1893  another  area  of  3,768  sq.  yds.  was 
laid  at  a  contract  price  of  $1.75  per  yard.  Ex- 
perience with  these  roadways  was  such  that, 
in  1899,  when  a  considerable  extent  of  _  old 
cedar  block  pavement  needed  renewal,  'tar- 
macadam"  was  selected  and  about  ten  miles 
of  roadwav  were  built  of  that  material. 

The  following  is  the  specification  under 
which  the  later  pavements  (since  1899)  were 
laid  in  Hamilton : 

(1)  All  earth  or  other  material  above  the  sub- 
grade  shall  be  excavated,  so  as  to  conform  to 
the  level  of  the  sub-grade,  which  will  be  12 
Ins.  below  the  finished  surface  of  the  roadway; 
and  should  the  sub-grade  be  above  the  level  of 
the  natural  ground,  then  earth  shall  be  depos- 
ited until  the  level  of  the  sub-grade  is  reached. 
The  sub-grade  shall  be  shaped  to  the  profile  and 
cross-section  which  will  be  furnished  by  the 
city  engineer. 

(2)  After  the  sub-grade  has  been  formed  to 
the  proper  camber  of  the  road,  generally  %  in- 
per  foot,  or  6  ins.  for  a  24-ft.  roadway,  to  be 
thoroughly  rolled  with  the  steam  roller,  and  if 
by  this  means  soft  spots  are  revealed,  they 
shall  be  filled  with  good  solid  material. 

(3)  The  first  6  ins.  shall  be  made  in  the  ordi- 
nary way  for  a  macadam  or  telford  roadway 
thoroughly  rolled.  If  so  required  it  may  be 
made  of  hard  broken  stone,  furnace  clinkers,  or 
brick  rolled  smooth  and  finished  to  the  re- 
quired camber  of  the  road.  Upon  this  shall  be 
placed  the  tarred  stone.  The  first  layer,  3  ins. 
of  hand-broken  stone  to  pass  through  a  2i/i-in. 
ring,  then  a  2-in.  layer  of  machine-broken 
stone,  the  whole  smoothed  off  with  a  hand 
roller,  and  after  top  dressing  is  applied,  thor- 
oughly rolled  with  a  steam  roller.  On  this  a 
layer  of  fine  gravel  and  quarry  clippings,  mixed 
In  equal  proportions,  %  in.  thick,  shall  be 
placed,  and  well  rolled  in  so  as  to  fill  all  inter- 
stices. Before  finishing,  a  dressing  of  stone 
screenings,  for  the  purpose  of  coloring,  shall 
be  scattered  broadcast  to  be  worked  in  by  the 
trafnc.  All  layers,  including  the  coloring  layer, 
shall  be  thoroughly  compacted  by  rolling. 

(4)  The  stone  to  be  tarred  shall,  if  moist,  be 
heated  on  an  iron  floor,  under  which  are  flues 
from  a  fire,  until  the  moisture  is  driven  out. 
The  material  in  its  heated  state  is  then  thor- 
oughly mixed  with  a  sufficient  quantity  of  tar. 
The  broken  stone  in  warm  weather  may  be  sun- 
dried,  but  in  all  cases  the  finer  course  must 
be  artificially  dried.  At  the  same  time  care 
must  be  taken  not  to  get  this  material  too  hot. 
The  tar  should  be  boiled  In  iron  kettles  holding 
100  Imperial  gals.  Eight  Imperial  gallons  should 
be  added  to  each  cubic  yard  of  the  coarser  ma- 
terial, or  more  If  required  to  completely  cover 
the  stone,  and  17  to  IS  gals,  to  the  finer  kind 
of  stone. 

(5)  The  tar  must  be  pure  coal  tar  free  from 
all  foreign  substances,  and  containing  not  more 
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than  5  per  cent  of  water,  and  shall  contain 
upon  analysis  not  less  than  56  per  cent  pitch. 
(6)  The  work  must  be  done  in  the  summer 
months,  and  all  work  must  be  suspended  during 
wet  weather. 

The  tar-concrete  was  used  to  replace  cedar 
block  pavement,  and  the  preliminary  work 
consisted  in  the  removal  of  the  old  cedar 
blocks.  As  these  were  10  ins.  m  depth,  it 
was  necessary  to  remove  2  ins.  of  sand  upon 
which  thev  were  placed,  to  make  room  for  the 
12  ins.  of 'macadam,  and  bring  it  to  the  proper 
elevation  with  respect  to  the  curb. 

The  cedar  blocks  and  surplus  sand  having 
been  removed,  the  sub-grade  was  thoroughly 
rolled  with  a   15-ton  steam  roller. 

Care  was  taken  in  forming  the  sub-grade, 
and  in  laying  each  layer  of  stone,  to  bring  the 
surface  in  each  case  parallel  to  the  finished 
crown  of  the  roadway.  The  first  6-in.  founda- 
tion course,  referred  to  in  Section  3  of  the 
specification,  was  made  up  of  flat  stones,  from 
6  to  12  ins.  in  greatest  dimension,  laid  roughly 
bv  hand  on  their  natural  beds.  On  this,  srnaller 
stones  were  placed  and  broken  into  the  inter- 
stices, so  as  to  keep  the  bottom  course  in  place. 
The  next  two  courses  of  tarred  stone  were 
then  applied.  Large  kettles  were  hung  close 
to  the  work,  and  in  them  the  tar  was  kept  at 
a  workable  temperature.  Convenient  to  the 
kettles,  the  stone  to  be  tarred  was  placed  on 
mixing  boards.  With  a  dipper  attached  to  a 
wooden  handle,  the  tar  was  then  applied  to  the 
stone,  being  scattered  over  it  by  a  swinging 
motion   of  the   dipper 

With  shovels  kept  hot  to  facilitate  the  work, 
the  stone  was  turned  over  twice  after  the  first 
application  of  tar.  More  tar  was  then  scat- 
tered over  the  stone,  and  the  stone  again 
turned  over.  These  operations  of  tarring  and 
turning  the  stone  were  repeated  until  each 
stone  was  seen  to  have  a  coating  of  tar,  there 
being  no  bare  spots  on  the  stone.  One  part 
of  tar  to  22  parts  of  stone  was  specified  for 
this    course. 

As  soon  as  the  stone  had  been  tarred,  it 
was  shoveled  into  wheelbarrows,  placed  on  the 
road  to  the  desired  depth,  and  raked  to  the 
required  cross-section.  It  was  found  of  ad- 
vantage to  roll  the  tarred  stone  immediately 
after  being  placed  on  the  road,  since,  if^  left 
two  or  three  days,  it  would  not  consolidate 
as  perfectly. 

The  top  course  of  fine  tarred  gravel  was 
mixed  in  the  proportion  of  about  20  gals,  of 
tar  to  1  cu.  yd.  of  gravel ;  or  1  part  of  tar  to 
8  or  9  parts  of  gravel.  The  gravel,  before 
mixing,  was  screened  through  a  %-in.  mesh. 
This  material  was  prepared  in  an  asphalt 
mixer,  being  brought  hot  to  the  road,  and 
carefully  raked  to  the  required  grade  and 
cross-section.  This  having  been  rolled,  stone 
screenings  from  the  crusher  were  scattered 
over  the  surface  to  harden  it,  and  improve 
the  appearance. 

The  cost  of  the  various  pavements  varied 
considerably.  In  1899  the  average  was  about 
79  cts.  per  sq.  yd.,  but  labor  then  cost  15  cts. 
an  hour,  and  coal  tar  f.  o.  b.  Hamilton  $2.60 
per  barrel  (50  U.  S.  gals.).  The  average  in 
1900  advanced  to  about  88  cts.  per  sq.  yd.; 
with  labor  at  17  cts.  an  hour  and  coal  tar  at 
$3.75  per  barrel.  With  the  advancing  cost  of 
labor  and  materials  the  cost  in  1901  averaged 
nearly  $1.08  per  sq.  yd.  exclusive  of  curb — 
about  30  cts.  per  yard  more  than  in  1899. 
Plain  macadam  laid  in  1901  averaged  53  cts. 
per  sq.   yd. 

None  of  the  pavements  were  constructed  by 
contract,  all  work  being  done  by  corporation 
labor.  The  stone  used  was  a  hard  limestone 
quarried  within  the  city  limits,  the  average 
haul  to  the  work  being  1%  miles. 


Following  the  experience  of  Hamilton,  the 
city  of  Toronto  in  1900  laid  an  experimental 
tar  concrete  roadway  on  Woolsley  St.,  of 
three  blocks,  or  approximately,  %  mile  in 
length.  This  roadway  did  not  have  the  heavy 
foundation,  characteristic  of  the  Hamilton 
pavements,  but  after  the  sub-grade  had  been 
carefully  prepared  and  rolled,  a  course  of 
broken  limestone  4  ins.  in  thickness  was 
spread.     This  consisted  of  stone  not  less  than 


1%  in.  or  more  than  3  ins.  in  length  or  breadth. 
This  was  filled  with  sand,  was  flushed,  and 
thoroughly  rolled.  On  this  course  was  spread 
a  layer  of  tarred  stone,  which  was  required 
to  be  as  uniform  in  size  as  possible,  and  not 
less  than  IV2  ins.  or  more  than  2  ins.  in  size. 
This  surface  was  evenly  raked  and  rolled. 
Then  a  layer  %  in.  in  thickness  of  fine  granite 
chips,  thoroughly  tarred,  was  evenly  spread 
over  the  whole  surface  and  rolled.  Before 
finishing,  a  dressing  V2  in.  in  thickness  of  ap- 
proved pea  gravel  was  spread  over  the  entire 
surface  of  the  roadway,  to  be  worked  in  by 
traffic.  The  specifications  for  mixing  tar  were 
very  similar  to  those  employed  in  Hamilton. 
Additional  pavements  were  laid  in  1901  and 
1902.  For  two  or  three  years  these  pavements 
were  most  favorably  regarded  as  being  smooth, 
noiseless,  sanitary  and  dustless,  but  in  1903 
marked  signs  of  disintegration  began  to  ap- 
pear, and  under  specifications  prepared  for 
1904  it  was  then  provided  that  there  should 
be  a  foundation  course  5  ins.  in  thickness. 
The  intermediate  course  of  tarred  stone  was 
eliminated,  and  a  wearing  surface  3  ins.  in 
thickness  was  provided.  Three  sizes  of  broken 
stone  were  used  in  this  tarred  surface,  viz., 
1%-in.,  %-in.  and  screenings.  A  mixture  of 
these  three  sizes  of  stone  in  the  proportion  of 
two  parts  of  lV4-in.  stone,  one  part  of  %-in. 
stone,  and  one  part  of  screenings,  was  found 
to  give  a  dense  aggregate.  During  the  period. 
1900  to  1906,  there  were  laid  in  all  7.16  miles 
of  tar-macadam  roadway  on  the  streets  of 
Toronto. 

Work  carried  on  in  1905  required  a  founda- 
tion course  5  ins.  in  thickness  after  rolling, 
this  to  be  of  coarsely  broken  stone,  the  sur- 
face interstices  to  be  filled  with  1%-in.  stone, 
and  covered  with  a  layer  of  hot  bitumen,  using 
not  less  than  1  gal.  per  sq.  yd.  The  specifica- 
tion  provided   that : 

Upon  the  above  foundation  course  is  to  be 
laid  a  surface  course,  or  wearing  surface,  thor- 
oughly saturated  with  the  bituminous  compo- 
sition. This  course  shall  be  composed  of  good, 
hard  and  tough  limestone,  samples  of  which 
must  be  approved  by  the  engineer  before  any 
is  delivered  on  the  ground,  and  shall  be  equal 
as  to  duality,  size  and  fineness  to  the  samples 
which  may  be  seen  in  the  oflice  of  the  City 
Engineer. 
Of  this  mineral  aggregate, 

(1)  30  per  cent  shall  be  such  as  will  pass  a 
No.  40  sieve. 

(2)  12  per  cent  shall  be  such  as  will  be  held 
on  a  No.  40  sieve  and  pass  a  No.  8  sieve. 

(3)  10  per  cent  shall  be  such  as  shall  be  held 
on  a  No.  S  sieve  and  pass  a  No.  4  sieve. 

(4)  18  per  cent  shall  be  such  as  shall  be  held 
on  a  No.  4  sieve  and  pass  a  V4-in.  sieve. 

(5)  30  per  cent  shall  be  such  as  shall  be  held 
on  a   ^^-in.   sieve  and  p.ass  a   "i-in.   sieve. 

These  different  sizes  of  stone  ^hall  be  heated 
to  a  temperature  of  at  least  225°  F.  and  not  to 
exceed  275°  F.  The  No.  1,  2,  3  sizes  of  stone 
shall  then  be  measured  in  accurate  proportions 
by  volume,  and  thoroughly  mixed  with  a  twin- 
pug  or  other  mechanical  mixer,  the  previously 
prepared  mixture  of  tar  and  pitch  shall  then 
be  added  together  with  sizes  No.  4,  No.  5  of  the 
broken  stone,  and  the  whole  mass  mixed  until 
the  stone  dust  has  become  saturated  with  the 
mixture  of  tar  and  pitch,  and  is  thoroughly 
mixed  through  the  whole  mass,  and  has  a  uni- 
formly blacli  appearance. 

This  aggregate  shall  then  be  spread  over  the 
entire  roadway  to  the  required  depth  so  as  to 
produce  a  thickness  of  not  less  than  3  ins.  after 
being  rolled  and  consolidated.  The  surface  shall 
be  evenly  raked,  rolled,  repaired,  brought  fully 
up  to  grade  and  true  to  cross-section  wherever 
required  and  then  re-roUed  until  firm,  compact 
and   true. 

A  flush  coat  of  California  Asphalt,  Oxygenized 
Asphaltum,  or  other  equally  good  and  suitable 
asphalt,  in  the  Engineer's  opinion,  having  a 
melting  point  of  about  170°  F.,  shall  be  flushed 
over  the  entire  surface  at  a  temperature  of  at 
least  250°  F.,  so  as  to  fill  all  interstices,  and 
present  a  smooth,  perfectly  unbroken  surface. 
A  sufficient  layer  of  good  approved  limestone 
chips,  no  particle  of  which  shall  be  more  than 
14  in.  in  greatest  dimension,  shall  then  be 
spread   over   the   whole  surface   and   thoroughly 
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rolled.  More  limestone  chips  shall  be  added 
where  and  as  required  from  time  to  time,  as  the 
rolling  progresses  so  that  the  whole  surface  is 
completely  and  evenly  covered  with  a  uniform 
coating  of  limestone  dust  when  finished,  of  not 
less  than  Vs  in.,  nor  more  than  ',1  in.  in  thick- 
ness after  rofling  has  ceased. 

On  commencing  work  a  measured  quantity  of 
tar  and  any  quantity  of  pitch  shall 
be  heated  in  separate  kettles  of  at 
least  100  Imperial  gals,  capacity.  When  the 
pitch  is  melted  a  sufficient  quantity  shall  be 
added  to  the  heated  tar  to  make  a  mixture  as 
previously  determined  by  laboratory  tests  from 
time  to  time,  and  the  whole  (constantly  agi- 
tated to  insure  a  perfectly  uniform  mi.\ture) 
ready  for  use.  As  more  is  needed  measured 
quantities  of  melted  pitch  and  tar  are  added 
In  the  proportions  which  shall  be  determined 
by  laboratory  test,  and  brought  to  a  tempera- 
ture of  at  least  200°  F.,  and  not  to  exceed  250" 
F.  Reliable  thermometers  shall  be  used  to 
determine   temperatures. 

Paving  pitch  to  have  the  following  character- 
istics: Tenacious,  not  relatively  brittle  at  or- 
dinary temperatures,  insoluble  in  water,  specilic 
gravity  of  about  1.150,  and  liave  a  melting  point 
not  under  200°  F. 

Tar  is  to  be  coal  gas  tar.  should  be  quite 
thick  at  70°  F.,  have  a  specific  gravity  of  1.200, 
and  be  entirely  free  from  water  and  the  lighter 
hydrocarbons.  To  insure  the  above  character- 
istics, the  crude  tar  should  be  previously  heated 
to  250°  F. 

Tar  that  has  been  refined  to  the  desired  con- 
sistency may  be  substituted  for  the  mixture  of 
tar  and  pitch  specified.  This  refined  tar  shall 
have  the  following  characteristics:  Tenacious, 
Insoluble  in  water,  all  carbonaceous  matter 
solubly  in  ordinary  tar  menstrua,  free  from 
water  and  the  lighter  hydrocarbons.  It  shall 
have  a  flowing  point,  as  determined  in  a  dry 
oven,  of  120°  F.,  and  shall  be  similar  in  con- 
sistency to  the  standard  sample  which  may  be 
obtained  by  tire  manufacturer  at  the  City  Engi- 
neer's office. 

LONDON. 

The  city  of  London  in  the  year  1900  laid  a 
tar-macadam  pavement  on  Queen's  Ave.,  one 
of  the  irnportant  streets  of  that  city,  of  whicli 
the  specification  in  part  provided  that  on  the 
usual  construction  of  sub-grade  should,  be  laid 
a  6-in.  foundation  of  clean,  coarse  gravel,  to 
conform  with  the  cross-section  and  finished 
grade  of  the  street.  Upon  this  foundation  of 
gravel  when  thoroughly  rolled  was  then 
placed  3  ins.  of  tarred  stone  capable  of  pass- 
ing through  a  2%-in.  ring,  20  per  cent  of 
which  was  fine  crushed  and  capable  of  passing 
through  a  1%-in.  ring.  This  crushed  stone 
was  heated  on  a  steel  platform  or  pans  to 
120°,  and  tar  composition  then  poured  until 
the  stone  was  thoroughly  covered.  Tar  was 
heated  to  boiling  point  (212°  F.)  and  pitch  to 
about  240°  F.  and  the  whole  thoroughly 
mixed.  After  mixing  it  was  placed  on  the 
street  and  graded  evenly  to  the  required  depth, 
then  rolled  with  a  horse  roller,  after  which  it 
was  rolled  with  a  steam  roller.  A  second 
course  2  ins.  in  depth  of  crushed  tarred  stone 
passing  through  a  1%-in.  and  1-in.  ring  re- 
spectively, mixed  in  the  same  manner,  was 
placed  and  rolled  with  a  horse  roller.  On 
this  second  course  was  then  spread  the  finish- 
ing coat  1-in.  in  thickness,  composed  of  a 
thorough  mixture  of  sand,  pitch  and  tar.  The 
sand  was  thoroughly  dry  and  heated  to  at 
least  120°  F.  This  coat  was  applied  while  hot. 
spread  evenly  to  the  proper  thickness,  and 
rolled  with  horse  roller,  after  which  the  whole 
pavement  was  rolled  with  the  steam  roller 
and  sanded  with  dry  sand  %  in.  in  depth. 
Traffic  was  to  be  kept  ofTfor  a  period  of  at 
least  one  week.  Tar  was  to  be  heated  to 
212°  F.  and  pitch  to  240°  F.  and  properly 
mixed  in  the  ratio  of  10  gals,  of  tar  to  1  gal 
of  pitch  per  cu.  yd.  of  crushed  stone,  and  11 
gals,  of  tar  to  1  of  pitch  per  cu.  yd.  for  the 
top  coat.  Tar  was  required  to  be  clear  coal 
gas  tar  containing  no  water  gas  tar;  th^  pitch 
also  to  be  the  best  of  its  kind  manufactured 
from  pure  coal  gas  tar. 


GUEI.PH. 

The  city  of  Guclph  in  li)08  laid  one  block  of 
tar-macadam.  Ihis  consists  of  a  foundation 
of  rough  stone,  8  ins.  in  depth.  On  this  was 
laid  a  3- in.  layer  of  3-in.  stone.  Then  fol- 
lowed a  3-in.  layer  of  2',2-in.  tarred  stone; 
then  a  1-in.  coat  of  ^i-in.  stone  tarred.  Both 
stone  and  tar  were  hcatc<l.  the  hot  tar  being 
poured  over  the  dried  stone.  Several  other 
streets,  at'n.rcgating  27,01.5  sq.  yds.,  have  since 
been  similarly  paved.  The  tar  is  produced  at 
the  municipally  owned  gas  works.  For  both 
coats  of  stone,  the  amount  of  tar  usc<l  aver- 
aged 2V^  gals,  per  sq.  yd. 

These  roadways  are  giving  satisfaction,  and 
show  very  little  sign  of  wear.  In  the  years 
1910  and  1911  concrete  foundations  on  tar 
macadam  roadways  were  found  to  be  cheaper 
than  stone.  In  laying  the  surface  the  con- 
crete base  was  Hushed  with  hot  tar.  The  2-in. 
broken  stone  was  then  spread  to  a  thickness 
of  3  ins.  and  rolled  once  or  twice  with  a  l.'i-ton 
roller.  The  stone  was  then  sprinkled  with  hot 
tar  sufficient  to  coat  most  of  the  stone,  but 
not  enough  to  fill  the  voids.  For  the  surface, 
'■.■-in.  stone  free  from  dust  was  dried  on 
plates  and  mixed  on  a  mixing  board  with  hot 
tar.  then  spread  and  rolled  until  well  com- 
pacted. 

In  laying  the  earlier  roadways  the  tar  was 
boiled  in  ordinary  tar  kettles,  but  this  method 
was  too  slow.  The  city  now  uses  an  old  steam 
boiler  set  in  brick  work  in  the  ordinary  man- 
ner. The  tar  is  emptied  into  the  boiler  from 
.in  elevated  platform,  and  after  being  boiled 
is  draw-n  oflr  by  a  pipe  from  the  bottom  into  a 
tank  wagon,  and  immediately  taken  to  the 
street.  The  only  refining  is  by  boiling.  A 
slow  fire  is  necessary  and  constant  stirring  to 
prevent  boiling  over.  The  tar  is  frequently 
tested  by  cooling  a  little  in  water,  and  the 
boiling  is  continued  until  the  tar  becomes  of 
the  desired  consistency. 

OTTAWA. 

Tar-concrete  pavements  were  first  laid  in 
Ottawa  in  the  year  1902,  and  the  total  length 
laid  has  been  5.1-5  miles.  In  construction,  the 
roadway  was  excavated  to  the  required  sub- 
grade,  wdiich  was  then  rolled  with  the  15-ton 
roller  if  soft  or  loose,  until  thoroughly  com- 
pacted. ITpon  this  the  spalls  were  placed  to  a 
depth  of  from  8  to  10  ins.,  and  the  top  spalls 
broken  up  by  hammers  and  made  to  conform 
to  the  shape  of  the  roadway.  On  the  spalls 
was  placed  a  layer  of  2-in.  stone,  3  ins.  thick 
and  well  rolled.  The  next  layer  consisted  of 
a  layer  of  2-in.  tarred  limestone,  3  ins.  thick, 
and  put  down  while  hot  and  rolled  at  once 
until  cool.  Great  care  was  taken  with  the 
layer  to  see  that  it  conformed  to  camber  and 
grade  in  crown  and  gutter.  The  last  coat  or 
wearing  surface  consisted  of  a  1-in.  layer  of 
%-ii!.  tarred  limestone,  laid  down  while  hot 
and  rolled  until  it  presented  a  hard,  smooth 
surface.  This  surface  was  then  dusted  over 
w'ilh  limestone  dust  to  fill  up  any  interstices 
and  render  it  water-tight.  The  amount  of 
crown  on  these  pavements  varied  according  to 
the  width  from  7%  ins.  to  8%  ins.,  being  re- 
duced in  amount  as  the  longitudinal  grade 
increased. 

CH.'lTHAM. 

One  block  of  tar-macadam  was  laid  in  1898, 
but  this  has  not  been  satisfactcfry,  owing,  ap- 
parently, to  the  surface  of  the  tar-macadam 
iieing  destroyed  by  a  coating  of  clay  brought 
by  the  wheels  of  vehicles  from  unimproved 
streets.  In  1910  it  was  sufficiently  intact,  how- 
ever, to  be  used  as  the  foundation  for  a  bitu- 
lithic   pavement. 

The  specifications  for  the  tar-macadam  re- 
quired :  An  excavation  12  ins.  below  the  fin- 
ished grade  of  the  pavement ;  an  8-in.  layer  of 
broken  stone ;  a  4-in.  layer  of  tarred  stone ; 
a  %-in.  layer  of  fine  .tarred  surface  coating. 

The  stone  to  be  tarred  was  spread  on  an 
iron  floor,  under  which  were  flues  from  a  fire, 
and  heated  until  the  moisture  was  driven  off. 
The  stone  in  its  heated  state  was  then  mixed 
thoroughly  with  tar.  The  tar  was  previously 
boiled  in  an  iron  kettle  holding  .50  Imp.  gals., 
to  which  was  added  a  bucketful  of  pitch. 
Eight  imperial  gallons  were  added  to  each 
cubic   yard   of  coarse   stone,  and    from    10   to 


12  gals,  to  the  fine  stone.    The  cost  of  the  tar- 
niacad.im  was  $1.23  per  sq.  yd. 

RESULTS. 

The  tar-concrete  roadwavs  described  have 
been  made  from  commercial  tars.  The  work 
was  principally  by  day  labor  imder  corporation 
foremen  and  engineers.  Reference  to  propri- 
etary lar  products  has  been  purposely  avoided 
The  writer  is  not  personally  familiar  with  the 
first  tar  pavements  laid,  but  has  observed  con- 
struction and  results  in  numerous  cases  since' 
the  year  1900.  The  general  history  of  these 
pavements  has  shown  much  similarity.  For 
the  first  three  years  the  surface  has  been  all 
that  could  be  desired,  but  about  the  end  of 
that  period  a  disintegration  of  the  top  coat 
has  commenced.  At  the  end  of  five  years  a 
mottled  condition  has  become  general,  where 
the  seal  coat  has  chipped  away,  exposing  the 
coarser  bed  of  tarred  stone.  At  the  end  of 
ten  years  the  surface  has  become  generally 
disintegrated,  but  the  foundation  has  rarely 
if  ever  broken  through,  and  a  portion  of  the 
t.irred  surface  course  remains  in  place.  Sec- 
tions of  the  Mulberry  St.  pavement  in  Hamil- 
ton laid  in  1880  can  still  be  seen.  In  no  case 
has  it  been  found  that  adequate  attention  has 
been  given  to  the  repair  of  these  pavements 
by  tar  painting  or  patching  with  tarred  stone. 

In  the  cities  of  Ilamilton  and  Toronto,  both 
of  which  have  municipal  asnhalt  plants,  the 
tar  pavements  have  been  restored  by  giving  a 
complete  surface  of  sheet  asphalt.  The 
greater  part  of  the  tar-concrete  roadways  in 
lI.Tmilton  laid  since  1899  have  been  treated  in 
this  way  at  the  end  of  ten  years,  and  results 
have  been  very  gratifying.  James  St.  south,  in 
Hamilton,  with  central  lines  of  car  tracks,  has 
been  treated  in  this  way,  and  is  indicative  of 
results  under  heavy  trafEc.  Dupont  St.  in 
Toronto,  constructed  as  a  tar-macadam  in 
1903,  was  surfaced  with  a  coat  of  sheet  asphalt 
1  in.  in  thickness,  in  1908,  and  the  pavement 
is  today  in  good  condition.  This  was  put  on 
the  tar-macadam  merely  as  a  seal  coat.  A 
section  taken  from  the  pavement  shows  the 
tar  to  be  in  a  plastic  condition.  The  cost  in 
Hamilton  for  the  asphalt  surface  was  75  cts. 
per  sq.  yd.,  where  a  binder  course  was  re- 
quired, and  about  45  cts.  per  sq.  yd.  where 
such  binder  course  was  omitted. 

Under  the  later  Toronto  specifications,  in 
which  the  tarred  material  was  proportioned 
for  greatest  density  of  aggregate,  superior 
results  were  obtained,  as  for  example,  on 
Hawthorne  .\ve.,  a  street  of  light  residential 
traffic.  This  street,  paved  in  1905,  is  now  in 
excellent  condition,  and  shows  very  little  sign 
of  surface  disintegration. 

The  tar  used  was  supposedly,  in  all  earlier 
cases,  the  commercial  coal  gas  product,  crude- 
ly healed  to  drive  off  water  and  volatile  oils. 
In  every  case  difficulty  was  found  in  obtaining 
a  uniform  quality,  and  no  doubt  much  of  the 
disintegration  was  due  to  the  use  of  inferior 
tar.  In  view  of  the  fact  that  in  English  nrac- 
tice  a  desirable  tar  contains  not  over  2  per 
cent  of  water,  and  2  per  cent  of  volatile  oil, 
that  it  shall  have  at  least  80  per  cent  of  pitch, 
it  is  apparent  from  the  specifications  quoted 
in  this  paper,  that  earlier  Canadian  construc- 
tion was  very  indefinite  in  this  regard,  and 
permitted  the  use  of  a  quality  of  tar  not  now 
sanctioned. 

The  tar  pavement  in  Chatham  is  interesting 
from  the  fact  that  its  more  rapid  disintegra- 
tion apparently  resulted  from  clay  being 
tracked  on  from  adjacent  streets,  and  would 
corroborate  the  experience  suggested  by  the 
State  Highway  Engineer  of  Maryland,  that 
clay  would  appear  to  have  an  emu'lsifving  ef- 
fect on  bituminous  binder 

A  side-light  is  thrown  on  the  use  of  tar 
by  experience  with  foot-walks  of  tarred 
gravel.  Early  in  the  history  of  tar  pavements, 
sidewalks  were  used,  but  have  now  been  al- 
most entirely  displaced  by  the  more  durable, 
but  less  agreeable,  cement  concrete  walks. 
These  walks  were  laid  by  first  putting  down 
a  foundation  layer  of  gravel,  which  was  well 
consolidated  by  pounding.  On  this  was  spread 
a  3-in.  layer  of  tarred  gravel,  well  rammed, 
and  this  finally  given  a  paint  coat,  and  sprin- 
kled  with   clean   coarse   sand.     The  tar   used 
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is  the  ordinary  commercial  gas  tar,  merelv 
heated  to  permit  mixing  with  sun-dried 
gravel.  Enough  tar  is  used  to  coat  each  par- 
ticle of  grave! — about  one  part  of  tar  to  eight 
or  nine  parts  of  gravel.  It  is  considered  of 
primary  importance  to  obtain  a  firm  and  un- 
yielding foundation,  and  to  thoroughly  con- 
solidate the  tarred  material.  In  Richmond 
Hill,  a  hamlet  near  Toronto,  these  walks,  for 
example,  were  first  laid  in  1S86 ;  the  earlier 
and  more '  experimental  were  not  a  success, 
but  others  laid  in  1889  are  still  in  use.  These, 
every  two  or  three  years,  are  given  a  paint 
coat  of  tar,  gritted  with  clean  sharp  sand. 
Made  of  gravel,  there  is  a  tendency  for  the 
crown  to  flatten,  not  apparent  in  pavements 
of  crushed  stone. 

Owing  largely  to  the  reduced  price-  of 
asphalt,  the  use  of  tar  (other  than  proprietary 
forms  of  construction)  has  been  discontinued 
in  Hamilton  and  Toronto,  these  cities  having 
municipal  asphalt  plants.  Ottawa  has  stopped 
the  use  of  tar  for  this  reason,  and  also  be- 
cause of  the  uncertain  results  which  have  at- 


tended Its  use  there.  The  city  of  Guelph, 
having  a  municipal  gas  plant,  continues  the 
construction  of  tar-concrete  roadways,  using 
some  care,  however,  in  refining  the  tar  to  r  - 
move   water   and   volatile  oils. 

Were  exact  data  available  as  to  tlie  quality 
of  materia!  used,  and  variations  from  the  pre- 
scribed specification.s,  numerous  positive  con- 
clusions might  be  deduced  from  the  tar-con- 
crete work  described.  Under  the  circum- 
stances, while  reasonably  positive  in  certain 
particulars,  other  factors  arc  merely  sug- 
gested. It  may,  the  writer  believes,  be  con- 
cluded that  tar  of  uniform  quality,  and  of 
composition  within  certain  range  of  propor- 
tions, while  susceptible  to  extremes  of  tem- 
perature, becoming  brittle  and  slippery  in  cold 
weather,  and  soft  inider  niidsununor  ex- 
tremes of  heat,  is  not  debarred  liy  climatic 
or  other  conditions,  as  a  useful  road  material ; 
that  best  results  require  a  dense  mixture, 
preferably  proportioning  the  aggregate  for 
maximum  density  in  order  that  internal  de- 
terioration   will   not   occur   from    moisture   or 


•Ttmospheric  action  ;  that  some  doubt  may  be 
attached  to  the  complete  durability  of  bitu- 
minous surfaces  made  by  the  penetration 
process,  in  which  density  of  aggregate  is  lack- 
ing, and  suggesting  that  the  grading  of  stone 
in  this  method,  rather  than  having  a  uniform 
size,  is  desirable ;  that  a  moderately  coarse 
aggregate  should  be  brought  to  the  surface,  as 
far  as  practicable,  to  overcome  slipperines-- 
and  take  up  wear;  that  tar-concrete  is  less 
durable  under  concentrated  wear  than  is  sheet 
asphalt,  wearing  rapidly  when  laid  along 
street  car  tracks  where  traffic  is  confined  ti' 
narrow  lines,  but  is  more  resistant  to  mois- 
ture as  indicated  by  the  greater  durability  of 
tar  in  gutters ;  that  broken  stone  will  provide 
a  more  stable  structure  than  will  water  round- 
ed gravel  when  bonded  by  tar ;  that  a  paint 
and  grit  coat  is  necessary  as  a  preservative  as 
frequently  as  signs  of  surface  wear  or  oxida- 
tion appear:  and  it  is  probable  that  such  treat- 
ment will  add  to  the  durability  of  auy  bitu- 
minous pavement,  restoring  necessary  oil,  and 
not  merely  repairing  the  worn  surface  but 
graduallv  increasing  its  thickness. 
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The   Hydraulic   Ram — Its  Possibilities 
of  Development  and  Use." 

(In  Engineering  &  Contr.\cting  of  March 
22,  inil,  we  published  an  article  entitled  The 
Hydraulic  Ram.  The  article  dealt  chiefly 
with  the  mathematical  theory  of  the  ram.  The 
present  article  deals  with  the  physical  features 
of  the  ram,  its  commercial  uses,  and  its  pos- 
sibilities  of  development. — Editors.) 

The  hydraulic  ram  was  first  invented  by 
John  Whitchurst,  in  1772,  and  was  made 
practical  by  Joseph  M.  De  Montgolfer  in 
1796.  The  latter  made  the  action  of  the  waste 
valve  automatic,  thus  changing  the  ram  from 
a  laboratory  toy  operated  by  hand,  to  a  use- 
ful pumping  device.  Although  the  hydraulic 
ram  was  invented  and  used  over  100  years 
ago,  there  was  but  little  improvement  in  its 
design  up  to  fifteen  years  ago. 

Today  little  is  known  of  the  hydraulic  ram, 
even  by  engineers.  The  average  engineer 
seems  to  have  the  most  hazy  idea  of  the  char- 
acteristic? of  this  much  neglected  pumping 
device.  It  is  usually  looked  upon  as  a  type 
of  pump  of  small  capacity  and  low  efficiency, 
useful  for  pumping  water  for  isolated  dwell- 
ings, or  where  but  a  small  quantity  of  water 
is  needed  and  efficiency  of  no  consequence. 

Operation. — The  essentia!  features  of  a  hy- 
draulic ram  are,  see  Fig.  1,  supply  or  drive 
pipe  A,  ram  chamber  B,  waste  or  impetus 
valve  C,  discharge  or  check  valve  D,  air  or 
equalizing  tank  E,  and  discharge  or  delivery 
pipe  F. 

The  mere  physical  operation  of  the  ram  is 
simple,  though  the  attendant  phenomena  and 
hydraulic  principles  involved  seem  to  be  but 
little  understood.  The  general  principle  of 
operation  is  the  same  in  all  rams,  however 
the  mechanical  workings  and  construction 
may  differ. 

Ignoring  for  the  present,  the  cause  of  the 
action,  suppose  the  waste  valve  (C)  to  have 
just  opened,  the  water  in  the  drive  pipe  and 
ram  being  stationary,  when  the  valve  opens 
the  water  in  the  drive  pipe  starts  to  flow 
through  the  open  valve,  gaining  in  velocity, 
until  the  increasing  velocity  and  pressure  be- 
hind the  valve  are  sufficient  to  close  the  lat- 
ter. When  the  waste  valve  closes,  the  water 
flowing  in  the  drive  pipe  with  the  momentum 
and  energy  of  the  moving  column  of  water 
behind  seeks  another  means  of  escape,  which 
is  secured  by  opening  the  discharge  valve 
(D),  flowing  through  the  latter  into  the  air 
chamber  (E),  and  thence  out  through  the  de- 
livery pipe  (F).  The  air  in  the  chamber  acts 
as  a  cushion  to  the  sudden  inflow  of  water 
and   maintains   a   nearly   constant   pressure   in 
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the  chamber  and  steady  flow  through  the  de- 
livery pipe. 

The  velocity  gradually  decreases  until  all 
the  energy  of  the  moving  column  of  water 
is  expended  in  forcing  water  into  the  air 
chamlaer  and  the  flow  ceases.  The  pressure 
in  the  air  chamber  then  starts  a  back  flow 
similar  to  the  oscillation  of  water  in  a  U  tube. 
This  instantly  closes  the  check  valve,  thus  re- 
taining the  water  pumped.  The  tendency  to 
back  flow  together  with  the  sudden  closing 
of  the  check  valve,  causes  a  momentary  re- 
duction of  pressure  in  ram  chamber  (B), 
which  allows  the  waste  valve  to  open.  The 
water  then  starts  to  escape  as  before  and  the 
cycle  of  operations  is  repeated.  The  action 
jifter  once  being  started  is  automatic  and  the 
ram   will   continue   to    operate. 

The  back  surge  is  usually  sufficient  to 
create  for  an  instant  a  partial  vacuum  in  the 
ram  chamber.  This  condition  may  be  taken 
advantage  of,  to  introduce  automatically  into 
the  upper  part  of  the  chamber  a  small  amount 
of  air  at  each  stroke.  During  the  waste 
period  this  air  rises  to  the  top  of  the  cham- 
ber and  at  the  delivery  period  is  carried 
through  with  tlie  flow  into  the  air  chamber. 
Thus  the  air  supply  is  maintained,  which 
otherwise  would  be  gradually  absorbed  by 
the  water  under  pressure. 

Details  of  Operation. — The  operation  of 
the  ram  may  be  divided  into  two  distinctive 
periods,  namely,  the  acceleration  or  power 
accumulating  period,  and  the  retardation  or 
pumping  period.  In  the  former,  the  waste 
valve  is  open  and  the  water  escaping  through 
it,  while  the  check  valve  is  closed.  In  the 
latter,  the  waste  valve  is  closed  and  the  water 
is    being    delivered    through   the    check    valve. 

In  addition  to  the  two  periods  mentioned 
there  is  the  instant  between  the  closure  of 
the  waste  valve,  and  the  opening  of  the  check 
valve,  and  also  between  the  closing  of  the 
check  valve  and  the  opening  of  the  waste 
valve.  Each  of  these  periods,  though  ex- 
tremely short,  has  its  distinctive  functions  and 
attendant    phenomena. 

We  will  now  follow  more  in  detail  a  cycle 
of  operation  or  a  stroke  as  it  is  commonly 
called. 

When  the  waste  valve  opens  the  static  col- 
umn of  water  in  the  drive  pipe,  due  to  the 
inertia  of  its  mass,  cannot  get  up  velocity 
at  once,  but  is  accelerated'  gradually.  Thi 
time  required  to  attain  a  certain  velocity  de- 
pending upon  the  ratio  of  supply  head  to 
length  of  drive  pipe  or,  stated  in  another 
way,  upon  the  slope  of  the  drive  pipe.  Neg- 
lecting the  effect  of  friction,  the  acceleration 
is  constant  like  that  of  gravity  and  may  be 
expressed  in  the  familiar  form  V  =  GT, 
modified,  of  course,  by  the  slope  of  the  drive 


pipe,    into    V  =  GT — =GT    sin    .\,   where   A 

equals  the  angle  of  slope  of  the  drive  pipe,  1 
H  equals  the  supply  head  and  L  the  length 
of  drive  pipe.  This  is  approximately  correct 
for  small  velocities,  but  the  friction  varies 
as  the  square  of  the  velocity,  hence  it  soon 
becomes  an  element  that  must  be  considered. 
For  any  size  pipe  on  a  given  slope  there  is 
a  fixed  possible  maximum  velocity.  This  is 
found      by    the    Chezy    formula    V  =  C-\/RS 

H 
W'here    S    is   the   slope   of  the  drive   pipe,  — 

L 

Water  Hammer. — Up  to  a  certain  point 
thene  is  practically  no  resistance  to  the  flow 
offered  by  the  waste  valve,  as  it  will  pass 
the  water  faster  than  it  comes  to  it.  After 
attaining  a  certain  velocity,  the  water  be- 
gins to  head  up  behind  the  waste  valve  and 
when  sufficient  velocity  and  pressure  are  at- 
tained the  waste  valve  is  closed.  When  the 
valve  starts  to  close  the  area  of  flow  is 
further  restricted,  the  pressure  rises  rapidly 
and  the  valve  goes  shut  with  a  bang. 

The  sudden  stopping  of  the  moving  column 
of  water  produces  an  instantaneous  rise  in 
pressure,  causing  what  is  called  "Water  Ham- 
mer." The  intensity  of  the  hammer  is  limited 
by  the  pressure  against  which  the  ram  is 
pumping,  as  when  this  oressure  is  reached  the 
discharge  valve  opens  and  prevents  a  further 
rise. 

Experiments  have  shown  that  the  maximum 
pressure  in  the  ram  exceeds  that  in  the  air 
tank  by  only  a  few  pounds. 

When  the  waste  valve  closes  the  lower  fila- 
ment of  water  is  compressed,  and  is  followed 
by  each  succeeding  filament  under  like  com- 
pression to  the  head  of  the  drive  pipe,  while 
at  the  same  time,  the  pipe  walls  due  to  this 
compression,  are  expanded.  As  this  com- 
pression wave  reaches  the  open  end  of  the 
drive  pipe,  the  first  filament  is  relieved  then 
each  in  succession  as  a  wave  of  rarefaction 
moves  down  the  pipe.  Thus  the  pressure  • 
waves  race  up  and  down  ordinary  pipe  at  a 
rate  of  about  4,000  ft.  per  sec.  until  worn 
out  by  friction. 

The    intensity    of    water    hammer    depends 

upon  the  velocity  of  flow  and  the  rate  of  its 

suppression.      If    it    is    stopped    instantly,    the 

pressure   developed   is   found   bv   the   formula, 

vVW 

P  = where   P=  water  hammer 

G 
pressure     (in    excess    of    static    pressure)     in 
pounds  per  square  inch. 

v  =  the  velocity  of  wave  motion  in  the  pipe. 
V=:the    extin.guished    velocity    of   the   water. 
W  =  weight  of  a  cubic  foot  of  water. 
G  =  the   acceleration   due   to   gravity. 
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For  ordinary  conditions  ihis  wouitl  amount 
to  about  60  lbs.  for  each  f(.._.t  of  vol^'oity  ex- 
tinguished. 

Losses  Involved  in  Ram  O/'cni.'u-i. —Dur- 
ing the  acceleration  period  the  potential  en- 
erg)-  in  the  water  supply  entering  the  pipe  is 
being  changed  into  kinetic  energy  in  tlie 
form  of  a  moving  mass  of  water,  the  power 
being  accumulated  and  concentrated. 

Without  giving  the  matter  consideration 
one  naturally  concludes  that  since  water  is 
nmning  to  waste,  during  the  aiveleration 
period,  there  must  be  a  corresponding  sac- 
rifice of  power  and  efficiency.  This,  however, 
is  not  the  case,  the  only  loss  being  the  ve- 
locity head  of  discharge,  which  is  usually  but 
a  fraction  of  a  foot.  The  potential  energ-  of 
this  water  has  been  stored  in  the  form  of 
kinetic  energj'  in  the  moving  mass  of  water 
in  the  drive  pipe.  When  water  power  is  used 
to  raise  water  to  a  higher  level  it  is  .self- 
evident  that  only  a  portion  of  the  water  can 
be  raised  to  the  higher  level,  hence,  the  re- 
mainder must  be  wasted  at  the  lower  level. 
For  example,  if  a  theoretically  perfect  ma- 
chine were  operating  with  a  10-ft.  supply 
head  and  lift  of  20  ft.  above  the  machine, 
it  is  evident  that  it  would  require  two  units' 
of  water  with  10-ft.  head  to  raise  one  unit 
20  ft.  The  other  unit  is  running  to  waste, 
yet  tio  power  whatever  would  be  sacrificed, 
the  machine  in  that  case  being  100  per  cent 
efficient. 

The  losses  involved  during  ^he  acceleration 
period  are  due  to  entry  head,  friction  in  the 
drive  pipe,  and  the  velocity  head  of  the  wast- 
ing water  with  the  friction  of  its  passage 
through  the  waste  valve.  These  are  all  losses 
which  can  be  determined  definitely,  hence  the 
efficiency  of  the  acceleration  period  is  sus- 
ceptible of  accurate  calculation  when  the  co- 
efficients of  friction  for  the  design  have  been 
established. 

In  the  case  of  the  larger  sized  rams  oper- 
ating with  medium  drive  head  and  moderate 
velocity  the  efficiency  of  the  acceleration  of 
power  accumulating  period  mav  exceed  97 
per  cent. 

The  two  periods  of  action  are  independent 
of  each  other.  The  action  during  the  ac- 
celeration period  is  entirely  independent  of 
the  conditions  of  delivery  or  retardation : 
that  is,  of  the  head  against  which  the  water 
is  pumped. _  Likewise  the  retardation  or  pump- 
ing conditions  '  are  independent  of  the  head 
used  or  time  required  in  attaining  a  '-iven 
velocity   in    the   drive   pipe. 

The  acceleration  period  ends  when  the 
waste  valve  is  partially  closed  and  the  re- 
tardation period  really  commences  before  this 
valve  is  fully  closed.  The  interval  between 
this  time  and  the  opening  of  the  check  valve 
is  really  part  of  the  retardation  period  though 
no  water  is  pumped.  The  pressure  is  being 
raised  in  the  ram  accompanied  by  the  water 
hammer  effect. 

A  small  amount  of  velocity  is  sacrificed  in 
water  hammer  loss,  the  atnount  depending 
upon  the  head  against  which  the  water  is 
pumped,  or  more  directly  the  rise  in  pres- 
sure. The  water  pressure  strikes  the  check 
valve  suddenly  and.  due  to  its  inertia,  an  in- 
crement of  time  is  required  to  move  it.  This 
causes  an  instantaneous  rise  in  pressure  be- 
j'ond  that  required  to  force  the  water  through 
the  valve  and  a  small  loss  of  efficiency  is  in- 
volved. The  losses  during  the  retardation 
period  are :  water  hammer,  opening  discharge 
valve,  friction  through  discharge  valve,  ve- 
locity head  of  discharge  and  slip  of  check 
valve  at  end  of  delivery. 

Ram  Capable  of  Mathematical  Treatment  — 
Thus  it  will  be  seen  that  the  action  of  the 
ram  is  capable  of  analysis  and  consequently 
of  mathematical,  treatment.*  When  the  vari- 
ous co-efficients  have  been  determined  by  ex- 
periment for  any  given  type  of  ram  its  per- 

•Lerov  Francis  Harza,  in  his  p.iper.  "An  In- 
vestigation of  the  Hydraulic  Ram."  published 
by  the  University  of  Wisconsin,  as  Bulletin  No. 
205,  gives  a  very  complete  mathematical  treat- 
ment of  the  operation  of  the  ram.  He  also 
carried  out  an  elaborate  series  of  experiments 
to  check  his  theory.  See  also  Eng.  &  Cont'g  for 
March  22,  1911. 


lormance  under  given  conditions  can  be  de- 
termined by  calcul.ition.  The  writer  hopes 
later  to  acqmre  sulhcient  experimental  data 
to  be  able  to  determine  the  proper  value  of 
the   co-cfhcients. 

£fficic;ifv.— Ihe  cfficiencv  of  the  ram  is  the 
product  of  the  cfficiencv  of  the  acceleration 
or  power  accumul.iting  {.eriod.  and  of  the 
ret.irdation,  or  pumping  period. 

There  are  two  dilteront  formulas  used  for 
computing  the  efficiency  oi  the  hydraulic 
rams,  namely,  the  D'.'Vuiniisson  and  the  Ran- 
kine   formulas. 

The    former    is   expressed    bv    the    etiuation 
q(H  -f  h)  qh 

''- and  the  latter  bv  E:=—  where: 

_      (<J+q»ii  "  OH 

E  equals  the  efficiency  of  the   ram? 

Q  equals  the  water  wasted. 

q  equals  the  water  pumped. 
.  H  equals   the   siipi>ly   head. 

h  equafs  the  pumping  head  above  supply. 

The  D'Aubuisson  formula  represents  the 
efficiency  of  the  machine  itself,  as  it  consid- 
ers all  the  water  flowing  through  the  drive 
pipe  as  the  working  force,  and  the  work  done 
that  of  raising  the  water  pumped  from  the 
ram  to  this  point  of  dcliverv.  If  Q  equals  the 
total-  water  supply  and  h  the  pumping  head 
above    the    ram,   then    the    formula    takes    the 

qh 
simpler    form    of    E  =  —   . 

1  he  Rankine  formula  represents  the  use- 
ful   work   accomplished    in    raising   the   water 


Approximately  the  same  efficiency  during 
the  retardation  period  can  be  obtained  with 
any  pumping  head,  but  the  velocity  required 
to  obtain  this  maximum  efficiency  increases 
with  the  pumping  head.  The  efficiency,  how- 
ever, with  which  this  higher  velocity  can  be 
produced  in  the  drive  pipe  will  decrease ; 
hence,  the  combined  efficiency  of  the  ram 
will  decrease  with  an  increase  of  pumping 
head. 

If  all  other  conditions  remain  constant, 
there  is  one  pumping  head  for  which  the 
erticiency  of  the  ram  will  be  a  maximum. 

Length  nf  Drive  /-'i/><-j.— Other  things  re- 
maining constant,  the  efficiency  with  which  a 
given  velocity  can  be  produced  in  the  drive 
pipe  decreases  as  the  length  of  drive  pipe 
increases.  This  is  due  to  pipe  friction.  The 
time  required  to  attain  a  certain  velocity  with 
a  given  head  increases  as  the  length  of  drive 
pipe. 

The  efficiency  during  the  retardation  period 
is  theoretically  independent  of  the  length  of 
drive  pipe.  Practically,  however,  on  account 
of  the  slip  in  the  check  valves  and  the  loss 
in  waste  valve  closure,  it  is  not.  The  slip 
depends  upon  the  frequency  of  the  valve  ac- 
tion, which,  other  things  being  fixed,  de- 
pends upon  the  length  of  drive  pipe.  The 
longer  the  drive  pipe,  the  fewer  the  strokes 
and  less  the  slips. 

The  proportion  of  loss  due  to  slip  increases 
with  the  pumping  head,  both  on  account  of 
the  greater  tendency  to  slip  and  the  shorten- 
ing   of    the    delivery    stroke.      Therefore,    a 


Fig.   1 — Essential    Features  of  the    Hydraulic   Rar 


from  the  level  of  the  supply  to  the  point  of 
delivery. 

The  losses  in  the  supply  pipe  are  included 
with  those  in  the  machine  itself  in  calculating 
the  efficiency  of  the   ram. 

The  efficiency  of  the  ram  depends  upon  the 
size  of  the  machine  and  the  conditions  under 
which  it  is  operating.  The  efficiency,  under 
ordinary  circumstances,  of  small  rams  varies 
from  50  per  cent  to  70  per  cent,  and  the 
larger  sizes  from  70  per  cent  to  90  per  cent. 

With  a  properly  designed  ram,  operating 
under  favorable  conditions,  it  is  possible  to 
obtain  as  high  as  9.5  ner  cent  efficiency  (D'Au- 
buisson). , 

EFFECT    OF    V.^RVING    THE    CONDITIONS    OF    OPERA- 
TION. 

Supply  Head. — The  effect  of  the  supply 
head  upon  the  operation  of  the  ram  is  con- 
fined to  the  acceleration  period.  Other  things 
being  constant,  the  efficiency  is  increased  by 
increasing  the  supply  head.  However,  the 
same  efficiency  can  be  obtained  with  different 
heads  by  proportioning  the  velocity  to  the 
head. 

With  the  higher  heads,  a  greater  velocity, 
with  corresponding  increase  of  capacity,  can 
be   used   without   sacrificing   efficiency. 

Consequently,  the  effect  of  increasing  the 
supply  head  is  to  increase  the  capacity  of 
economical  operation,  or.  if  the  capacity  re- 
mains constant,  to  increase  the  efficiency. 

Pumping  Head — The  effect  of  the  pump- 
ing head  is  confined  to  the  retardation,  or 
pumping  period. 


longer  drive   pipe  is  required   for  high    heads 
than   for  low  ones. 

If  the  drive  pipe  is  too  long  the  friction  is 
excessive,  and  if  too  short  the  slip  is  ab- 
normal, hence  there  is  for  each  size  of  ram 
with  each  combination  of  .supply  and  delivery 
head  a  certain  length  of  drive  pipe  that  will 
produce  the  maximum  efficiency. 

There  is  also  another  working  factor  in- 
volved in  the  operation  of  the  ram  that  has 
an  influence  on  the  minimum  practical  length 
of  drive  pipe.  If  the  drive  pipe  is  too  short, 
or  steep,  the  surging  and  vibration  of  the 
water  column  may  interfere  with  the  smooth 
operation  of  the  valves,  and  the  interfering  . 
waves  will  decrease  the  efficiency  if  the  stroke 
is  not  carefully  synchronized  \vith  the  pres- 
sure vibrations.  If  too  long  a  drive  pipe  is 
used  with  the  ordinary  upward  discharge,  the 
automatic   air  supply   will   not  work. 

Size  of  Drive  Pipe.— The  main  loss  during 
the  acceleration  period  is  the  pipe  friction. 
During  the  retardation  period  the  pipe  friction 
is  a  minor  loss.  The  efficiency  of  the  ram 
will  be  increased  by  using  the  larger  nipe, 
or  a  greater  capacity  will  be  secured  with 
the  same  efficiency.  The  larger  the  size  of  the 
ram,  with  corresponding  size  of  drive  pipe, 
the  greater  the  efficiency  of  the  machine. 

Strokes  Per  Minute. — Under  any  given 
conditions  the  capacity  of  the  ram  depends 
upon  the  velocity  obtained  in  the  drive  pipe, 
and  that  dcpen<is  upon  the  number  of  strokes 
per  minute  with  which  the  machine  is  oper- 
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ating.  The  fewer  the  strokes,  the  greater 
the  capacit>',  and  the  greater  the  number  of 
strokes,  the  less  the  capacity. 

A  long,  slow  stroke  allows  the  water  to  at- 
tain a  greater  velocity  at  each  stroke  and  a 
corresponding  greater  average  velocity,  or 
flow  through  the  pipe  and   ram. 

For  any  given  set  of  conditions  there  is  a 
certain  number  of  strokes  that  will  produce 
the  ma.ximum  efficiency.  The  efficiency  in- 
creases with  the  number  of  strokes  to  a  cer- 
tain point,  after  which  it  decreases. 

With  a  given  supply  head  the  efficient  num- 
ber of  strokes  increases  with  the  pumping 
head   to   a  maximum,   and  then   decreases. 

Limiting  Factors.— The  physical  possibilities 
of  the  hydraulic  ram  are  limited— first,  by 
natural  laws  governing  its  operation,  and, 
second,  by  human  ingenuity  in  devising  ways 
to  make   practical   its   possibilities. 

Fundamctital  Limitations.— There  seems  to 
be  no  law  directly  limiting  the  height  of  sup- 
ply head  that  can  be  used,  except  that  it  must 
alwavs  be  less  than  the  lift  above  the  ram. 
Let  us,  then,  consider  the  pumping  head.  As 
stated  before,  the  amount  of  pressure  that 
can  be  developed  by  the  sudden  stoppage  of 
water  in  the  ordinary  pipe  is  about  60  lbs. 
per  sq.  in.  per  second-foot  of  velocity  stopped. 
Hence,  the  problem  resolves  itself  into  one 
of  velocity  obtainable  in  the  drive  pipe.  In 
small  pipes  the  limiting,  or  critical,  velocity  is 
soon  reached.  For  example,  a  velocity  of 
about  5.5  ft.  only  per  sec.  can  be  attained 
in  a  1-in.  pipe  with  a  slope  of  10  to  1,  while 
in  a  12-in.  pipe  with  the  same  slope  a  maxi- 
mum velocity  of  nearly  18  ft.  per  sec.  could 
be  attained.  '  The  practical  operating  velocity 
would  probably  be  about  two-thirds  the  max- 
imum. 

Thus  it  is  apparent  that,  while  a  one-inch 
ram  is  limited  to  about  a  400-ft.  lift,  under 
ordinarv  conditions,  a  12-in.  ram  should  be 
able  to'lift  water  at  least  1.000  ft.  The  drive 
head  that  can  be  used  must  in  each  case  be 
considerably  less  than  the  lift  above  the  ma- 
chine for  practical  operation.  It  is  apparent 
that  the  fundamental  limiting  factors  are  be- 
yond all  practical  requirements;  hence,  the 
problem  resolves  itself  into  one  of  practical 
design    and   mechanical    construction. 

Mechanical  Limitations. — The  design  and 
operation  of  the  waste  valve  seems  to  be  the 
vital  point.  The  ordinary  hydraulic  ram  has 
an  upwardly  discharging  waste  valve  of  the 
disc  type.  The  force  oir  gravity — that  is,  the 
weight  of  the  valve — is  depended  upon  to 
open  it  and  hold  it  open  until  it  is  forced 
shut,  as  previously  described. 

Machines  of  this  type  naturally  have  their 
limitations.  Fifty  feet  seems  to  be  the  limit 
of  the  height  of  supply  head  that  can  be 
used.  In  the  first  place,  the  static  head 
against  which  the  valves  will  open  is  limited. 
They  will  not  open  with  a  long  drive  oipe  or 
small  ratio  of  heads.  .'\  moderate  velocity 
will  close  them.  For  small  rams,  however, 
they  answer  very  well.  As  the  size  of  the 
disc  valve  increases,  the  area  exposed  to  ram 
pressure  increases  as  the  square  of  the  diam- 
eter, while  the  waterway  around  the  circum- 
ference only  as  the  first  power.  Thus  the 
practical  limit  as  to  size  is  soon  reached.  This 
limit  seems  to  be  about  8   inches. 

Certain  manufacturers  have  lately  cut  the 
centers  out  of  their  discs  and  introduced  light 
springs  to  assist  the  operation.  This  was 
quite  an  improvement,  and  they  were  en- 
abled to  increase  the  size  of  their  machines, 
so  that  12-in.  rams  may  now  be  secured. 

A  Progressive  Stcfi. — Daniel  W.  Mead,  now 
professor  of  Hydraulics  at  the  University  of 
Wisconsin,  was  the  first  to  depart  from  the 
old    rule-of-thumb    design. 

In  1895  he  built  and  installed  (under  con- 
ditions that  no  ram  manufacturer  would  at- 
tempt) a  machine  for  the  village  of  West 
Dundee,  Illinois.  In  fact,  no  ram  on  the 
market  today  would  operate  under  the  same 
conditions. 

This  ram  was  installed  with  a  43-ft.  drive 
head  and  2,200  ft.  of  10-in.  cast-iron  drive 
pipe.  The  makers  assured  Mr.  Mead  that 
such  an  installation  was  impo^ssible,  as  the 
water  hammer,  due  to  stopping  such  a  volume 


of  water,  would  tear  any  machine  to  pieces. 
The  ram  was  designed  to  suit  the  conditions : 
that  is,  with  a  large  discharge  valve  area  and 
with  a  very  heavy  spring  to  operate  the 
waste  valve,  which  was  given  a  small  move- 
ment. Needless  to  say,  the  machine  operated 
successfully,  and  has  continued  to  do  so  for 
the  last  16  years. 

The  nressure  in  the  ram  exceeded  that  in 
the  stand  tower  by  about  2.5  lbs.  There  was 
no  excessive  hammer,  as  the  column  of  wa- 
ter is  not  stopped  or  started  suddenly,  but 
gradually.  This  machine  developed  from  73 
per  cent  to  75  per  cent  efficiency.     This  seems 


Fig.  2— Section  of  10-in.  Sterling  Ram. 


to  be  about  the  average  efficiency  of  commer- 
cial rams  in  the  larger  sizes. 

A    NEW    TYPE  OF  RAM. 

Last  year  the  writer  had  occasion  to 
investigate  the  subject  of  pumping  ma- 
chinery with  a  special  view  to  the  use 
of  water  power  for  its  operation.  The 
hydraulic  ram,  on  account  of  its  reasonable 
cost,  automatic  operation  without  the  neces- 
sity of  an  attendant,  low  operating  costs, 
durability  and  reliability,  seemed  particularly 
suited  for  use  on  irrigation  projects,  where 
conditions  permit  of  its  installation. 

A  particular  case  was  presented  to  the 
writer  some  time  ago  for  his  consideration, 
where  the  supply  head  was  so  high  that  no 
ram  obtainable  would  operate. 

After  a  careful  study  of  the  principles  in- 
volved in  the  operation  of  rams,  there  ap- 
peared no  fundamental  reason  why  their  op- 


eration should  be  limited  to  the  narrow 
bounds  of  present  practice.  This  being  the 
case,  it  seemed  that  it  should  be  possible  to 
design  a  ram  that  would  operate  under  a 
much  wider  range  of  conditions.  With  this 
idea  in  mind,  a  further  investigation  of  ex- 
isting makes  of  rams  and  their  construction 
and   operation   was    made. 

It  was  apparent  that  a  new  type  of  waste 
valve  was  necessary  in  order  to  increase  the 
capacity  or  tield  of  operation  of  the  ram.  This 
valve  must  be  so  constructed  as  to  eliminate 
the  excessive  hammer  on  its  seat,  must  be 
light  and  strong,  and  have  as  large  free  wa- 
terway as  possible  with  a  small  movement  of 
the   valve. 

The  upward  discharge  was  abandoned  on 
account  of  the  amount  of  head  wasted  on  the 
larger  sizes.  The  horizontal  side  discharge 
was  considered,  but  passed  because  the  ma- 
chine would  have  to  be  submerged  to  above 
the  valves  to  prevent  their  inhaling  an  ex- 
cessive amount  of  air  through  the  upper  half 
of  the  valve  during  the  fore  part  of  the  waste 
period.  The  solution  seemed  to  lie  in  a  bal- 
anced valve  of  some  description,  having  a 
downward  discharge  and  operated  with  a 
heavy  spring. 

After  numerous  designs  had  been  made  and 
abandoned,  a  type  of  valve  was  finally  evolved 
that  seems  to  fill  the  various  requirements. 
This  valve  is  composed  of  one  or  more  con- 
centric rings  of  increasing  diameter,  the  num- 
ber of  rings  depending  upon  the  size  of  the 
machine.  The  plural  rings  are  carried  on  a 
frame  consisting  of  four  radial  arms,  guided 
by  a  central  stem,  so  they  act  as  a  single 
valve.  _  The  rings  were  changed  from  short 
cylindrical  sections  to  ones  having  an  arched 
cross  section.     See  Fig.  2. 

This  allowed  the  water  to  escape  over,  as 
well  as  under,  each  ring  when  raised,  thus 
nearly  doubling  the  capacity  of  each  ring 
with  a  given  opening.  This  shape  has  the 
further  advantage  of  offering  smooth  curved 
guides  to  the  flow  of  the  water  and  increasing 
the  strength  of  the  valve  ring. 

This  arrangement  of  valves  gives  the  great- 
est amount  of  clear  waterway,  with  a  mini- 
mum of  weight  of  moving  parts  and  space  oc- 
cupied, thus  giving  large  capacity  with  high 
efficiency. 

The  valves  being  thin  circular  rings,  with 
the  vertical  ram  pressure  practically  balanced, 
they  close  very  lightly,  eliminating  the  exces- 
sive pounding.  The  hammer  on  the  seats  is 
the  same  in  large  rams,  with  this  type  of 
valves,  as  in  the  smaller  ones,  as  they  have 
practically  the  same  shape  and  size  of  valve 
section. 

A  ram  with  valves  of  this  type  has  been 
built  and  tested  by  Hill  Bros.  See  Fig.  2.  It 
has  a  10-in.  supply  pipe  and  a  two-ring  waste 
valve.  The  check  valve  is  of  similar  construc- 
tion, except  that  it  has  one  ring- and  a  central 
disc. 

These  valves,  with  a  maximum  movement 
of  less  than  one  inch,  have  an  unobstructed 
opening  nearly  equal  to  the  section  of  the 
supply  pipe.  The  large  efficient  valve  open- 
ing, with  small  movement  of  light  valves, 
gives  the  machine  large  capacity  without 
sacrificing   efficiency. 

The  valve  rings  close  on  thick  rubber  seats 
consistmg  of  a  rubber  ring  inset  in  a  dove- 
tad  groove  in  the  metal  seats.  The  rubber  is 
forced  into  the  groove  and  is  just  flush  with 
the  metal.  This  type  of  rubber  seat  cannot 
hammer  to  pieces  as  do  other  types  of  flat 
rubber  packing  seats  having  exposed  edges. 
The  top  of  the  valve  ring  closes  flush  with 
the  outer  edge  of  the  valve  seat  above,  the 
crack  between  being  sealed  with  a  rubber 
packmg  carried  on  the  top  of  the  valve.  The 
valves  are  absolutely  watertight,  and  con- 
structed so  they  will  remain  so  till  the  rub- 
ber disintegrates  with  age.  The  rubbers  are 
easily  renewed. 

TEST  OF    10-IN.    STERLING    RAM. 

The  experimental  machine  was  set  up  on 
the  campus  of  the  University  of  Washington, 
and  a  series  of  careful  tests  made  under  the 
supervision  of  the  Department  of  Hydraulics. 
All   measuring  apparatus   was   carefully   cale- 
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brated.     A   50-ft.   supply  head  was   used   and 
140  ft.  of  10-in.  wrought-iron  drive  pipe. 

The  conditions  were  purposely  made  severe, 
the  drive  head  being  the  highest  yet  used. 
The  machine  operated  very  satisfactorily,  and 
the  efficiencies  developed  were  even  better 
than  anticipated.  Various  velocities  were 
used,  with  lifts  ranging  from  100  ft.  to  325 
ft.  The  efficiencies  ranged  from  80  per  cent., 
on  the  high  lift,  to  95  per  cent  on  the  low 
(DeAnbuisson  formula).  The  drive  pipe  was 
too  short  to  give  the  best  results,  especially 
on  the  higher  lifts.  Eight  runs  with  a  115-ft. 
.lift  showed  over  90  per  cent  efficiency,  the 
average  being  about  93.5  per  cent. 

It  was  hoped  to  secure  a  sufficient  range  of 
experiments  to  determine  the  characteristics 
and  coefficients  of  the  ram.  but  on  account 
of  the  limited  water  supply  available  this 
proved  impossible  at  the  time.  However, 
much  valuable  knowledge  was  obtained  in  re- 
gard  to   the   fine  points  of   ram  operation. 

A  series  of  pressure  indicator  cards  were 
secured  on  the  ram,  half  way  up  the  pipe 
and  20  ft.  from  the  head  of  the  drive  pipe. 
These  show  the  variations  of  pressure  at 
these  points.  They  seem  to  bear  out  the 
theory  of  the  water  hammer  waves.  The  vi- 
bration in  the  drive  pipe  was  very  noticeable, 
especially  near  the  head  of  the  pipe,  while 
in  the  ram  there  was  hardly  any  vibration. 
The  indicator  cards  explain  this.  The  ram 
cards  show  an  almost  constant  pressure  dur- 
ing the  acceleration  and  retardation  periods. 
The  pressure  rises  very  abruptly  at  the  clos- 
ure of  the  waste  valve,  but  drops  more  grad- 
ually at  the  end  of  the  delivery.  The  rise  in 
pressure  is  almost  instantaneous  and  scales 
less  than  0.01  of  a  second  in  some  cases.  The 
closing  of  the  check  valve  and  the  opening  of 
the  waste  valve  seems  to  consume  from  one- 
tenth  to  one-tw-entieth  of  a  second  of  time. 

Due  to  the  throw  of  the  indicator  arm  it 
was  impossible  to  get  a  reliable  record  of 
the  actual  maximum  pressure  attained  in  the 
ram  and  drive  pipe.  In  order  to  secure  this 
data  a  special  device  w-as  later  made  and 
used.  It  consisted  of  a  small  chamber  on 
which  the  pressure  gauge  was  mounted,  a 
drain  cock  was  provided  in  its  bottom,  and 
its  connection  to  the  ram.  or  pipe,  was 
through  a  check  valve  and  stop  cock.  The 
chamber  contained  air  so  that  when  the  stop 
cock  was  opened  the  pressure  vibrations 
pumped  water  into  the  chamber,  compressing 
the  air,  the  check  valve  preventing  the  re- 
turn of  the  water.  When  the  maximum  pres- 
sure was  reached  in  the  chamber  the  water 
no  longer  was  forced  in.  The  gauge  then  in- 
dicated  the   maximum   pressure. 

The  maximum  pressure  in  the  ram  w-as 
found  to  exceed  that  in  the  air  chamber  from 
3  to  4  lbs.  After  correcting  for  difference 
in  the  static  head,  the  maximum  pressure 
near  the  head  of  the  drive  pipe  was  found  to 
be  only  10  per  cent  to  20  per  cent  less  than 
in  the  ram.  The  indicator  cards  show  about 
the    same    result. 

This  shows  that  the  stress  in  the  drive  pipe 
does  not  decrease  uniformly  from  bottom 
to  top,  but  is  nearly  constant  the  whole 
length.  Consequently,  the  drive  pipe  should 
be  designed  practically  full  strength  its  en- 
tire   length. 

POSSIBILITIES. 

Judging  from  the  results  of  a  careful  study 
of  the  conditions  involved,  and  observations 
of  the  operation  of  the  ram  described,  it  is 
believed  the  limits  of  the  posisibilities  of  op- 
eration and  of  capacity  are  beyond  the  ordi- 
nary requirements  of  practice. 

Mr.  Harza.  at  the  conclusion  of  his  paper, 
says:  "If  there  is  any  reason  whatever  tend- 
ing to  limit  the  size  and  capacity  of  the  hy- 
draulic ram.  it  is  the  practical  difficulties 
which  might  be  encountered  in  the  design  of 
valves.  It  is  believed  that  these  are  no 
more  insurmountable  than  those  encountered 
in  the  design  of  valves  for  other  pumping 
engines  of  large  size."  It  is  believed  that  the 
proper  valve  required  to  solve  the  problem 
has   been   produced. 

Head. — No  difficulty  should  be  enccfuntered 
in    operating    these    rams    with    supply   heads 


oOO   ft.,   the  machines  being  designed   to   suit 
the    service    required. 

In  addition  to  the  automatic  hydraulic  ram 
there  is  a  current  ram  manufactured  bv  the 
Lester  Duplex  Hydraulic  Ram  Co..  of  Port- 
land, Ore.  The  waste  valve  in  this  machine 
is  operated  mechanically  by  a  separate  cur- 
rent wheel.  The  operating'head  for  the  ram 
IS  that  produced  by  the  velocity  of  the  cur- 
rent of  the  ditch  or  stream  in  which  the  ma- 
chine is  set. 

Capaci/y.—By  the  use  of  the  multiple  ring 
valve  the  size  and  capacity  of  the  ram  mav 
be  increased  by  adding  more  rings  without 
changing  any  essential  operating  conditions. 
If  the  cap.icity  is  to  be  doubled,  the  length 
of  valve  ring,  the  unbalanced  pressure  on 
valves,  the  area  of  valve  seats  and  the 
strength  and  resistance  of  the  actuating 
spring  are  all  increased  in  the  same  ratio.  It 
is  believed  that  rams  having  at  least  a  3G-in. 
supply  pipe  can  be  built  and  operated  suc- 
cessfully. 

USES. 

The  possible  field  of  ■  useful  operation  for 
the  ram  includes  practically  all  those  cases 
where  water  is  to  be  pumped  and  local  water 
power   is   available   to    furnish   the   power. 

jyatcr  IVorhs. — The  ram  is  sometimes  well 
adapted  for  pumping  water  for  domestic  sup- 
plies and  city  w-atcrworks.  as  it  operates  con- 
tinuously and  efficiently  without  cost  of  at- 
tendance or  power.  Hydraulic  rams  in  the 
past  have  been  used  mainly  for"  supplying 
isolated  dwellings  and  small  villages.  Now, 
however,  the  advent  of  this  new  type  of  ram 
makes  these  machines  available  for  use  in 
large  city  waterworks. 

Irrigation. — There  has  been  a  great  need 
in  irrigation  work  for  a  cheap  pumping  ma- 
chine that  would  work  automatically,  econom- 
ically, and  efficiently  under  all  conditions,  and 
h.iving  sufficient  capacity  to  make  them  prac- 
tical for  large  installations.  Under  some 
conditions  the  hydraulic  ram  is  an  ideal  ma- 
chine for  the  purpose.  The  new  design  makes 
possible  the  use  of  large  units. 

It  operates  automatically,  no  attendant  be- 
ing required.  There  are  no  bearings  to  oil 
and  no  moving  parts  exposed  in  the  new 
design.  It  can  be  set  up  and  operated  miles 
from  an  attendant  without  housing  or  fear  of 
molestation.  It  furnishes  its  own  power 
without  cost.  The  cost  of  maintenance  is 
practically  nil  and  the  first  cost  of  installa- 
tion small.  The  machines  are  very  flexible  as 
to  their  operating  conditions,  the  same  ma- 
chine, operating  equally  well  under  a  high  or 
low  head.  The  delivery  head  can  be  changed 
at  any  time  without  touching  the  machine 
or   interfering   with   its   continuous   action. 

The  hydraulic  ram  could  be  included  in 
the  design  5f  many  gravity  projects  to  ad- 
vantage. Why  construct  the  main  gravity 
supply  canal  to  the  level  of  the  highest  land 
with  the  great  additional  length  of  canal  and 
expense  involved  when  it  is  possible  to  lo- 
cate the  supply  canal  at  an  intermediate  level 
using  the  power  of  the  water  dropped  from 
the  canal  to  the  lower  levels  to  raise  the 
water  to  the  higher  levels?  In  many  cases  a 
great  saving  in  cost  could  be  made  in  this 
way   and   much   difficult  construction   avoided. 

On  existing  irrigation  projects  there  are 
numerous  cases  where  drops  in  canals  and 
laterals  can  be  used  to  operate  rams  to  lift 
water  to  cover  additional  lands  above  the  ca- 
nals. In  many  instances  the  cost  of  the  ma- 
chines for  this  purpose  would  not  exceed  $3 
to  $10  per  acre  thus  irrigated. 

Milling. — The  hydraulic  ram  is  very  well 
adapted  for  pumping  water  for  mining  op- 
erations. If  there  is  water  power  available 
to  do  the  work  the  ram  is  the  cheapest  and 
most  economical  pumping  installation  for  the 
purpose.  No  fuel  or  power  is  needed,  no  at- 
tendant is  required  and  there  is  practically 
no  cost  of  operation.  The  rams  will  pump 
direct  to  the  giant  for  hydraulic  mining. 
Benches  above  the  river  bed  could  be  econom- 
ically sluiced  by  the  use  of  these  pumps  to 
furnish  the  water  required.  It  is  often  cheaper 
to    install    a    ram   for  pumping   than    to   con- 


struct a  long  gravity  ditch,  and  much  cheaper 
to  maintain. 


Engineering  Procedure  in  the  Brooklyn 
Bureau  of  Sewers.'-- 

The  Borough  of  Brooklyn  is  divided  into 
drainage  districts,  known  as  maps.  On  these 
maps  are  shown  the  layout  of  sewers  for  the 
entire  area,  showing  grades  and  sizes.  This 
map  has  been  previously  legalized  by  the 
Hoard  of  Estimate,  and  no  deviation  from  it 
is  allowed,  either  in  size  of  sewer  or  grade. 
In  case  a  change  is  deemed  necessary,  a  new 
layout,  called  a  change  of  plan,  must  be  ap- 
proved. 

The  Sewer  Bureau  is  guided  in  its  drainage 
plan  by  a  complete  street  map  previously  pre- 
pared by  the  Topographical  Bureau.  In  this 
respect  the  Sewer  Bureau  is  more  restricted 
than  in  some  other  cities,  where  there  is  no 
complete  street  system  adopted  and  there  is 
more  latitude  in  the  alignment  route  of  out- 
fall sewers. 

Changt'  of  Plan.— In  case  the  Topographical 
Bureau's  legal  map  does  not  provide  sufficient 
cover  for  sewers,  or  is  not  well  adapted  for 
drainage  purposes,  the  Bureau  of  Sewers  may 
make  a  change  of  plan  for  surface  grades,  if 
necessary  for  proper  drainage.  This'  condi- 
tion seldom  arises,  however,  except  in  thi 
older  parts  of  the  Borough. 

From  the  foregoing,  it  is  evident  that  one 
of  the  most  important  engineering  functions  • 
of  the  Bureau  is  the  preparation  of  drainage 
maps.  Most  of  the  maps  have  been  designed 
for  the  combined  system.  In  the  flat  and  low 
parts  of  the  Borough,  however,  it  has  been 
deemed  advisable  to  introduce  the  separate  sys 
tern. 

In  the  determination  of  sizes  for  combined 
sewers,  various  formulae  have  been  used  to 
determine  the  controlling  factor — storrii  flow. 
The  older  parts  of  the  city  were  designed  on 
the  Hawksley  formula  and  the  Brooklyn 
formula. 

These  formula?,  however,  were  not  consid- 
ered as  taking  into  consideration  all  of  the 
factors  which  enter  into  the  relation  between 
rainfall  and  run-off.  and  later  gave  way  to 
the  present   formula  as  deduced   by  McMath  : 
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Where  Q  =  rate    of    run-off    in    cu.    ft.    per 
second ; 
A  =  area   in  acres; 
C  =  coefficient  of  imperviousness,  a 

constant; 
R  =  rate   of   rainfall,   in   inches   per 

hour. 
S  =  surface  fall  per  thousand. 
The  constants  used  at  present  in  Brooklyn 
are: 

For  R  =  3; 

C=   .75  for  built-up  sections; 
C  =    .50    for    suburban    sections. 
In   connection  with  the   McMath   formula  the 
rainfall  curve  used  is  expressed  by  the  equa- 
tion : 
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This  equation  was  derived  from  a  rainfall  dia- 
gram, made  from  the  records  of  a  Friez  self 7 
recording  weighing  rain  gage.  The  rainfall 
diagram  shows  all  the  storms  known  as  ex- 
cessive by  tho  Weather  Bureau  during  the 
years  1891-190G,  inclusive,  and  is  an  intensity 
table,  the  rates  per  hour  being  shown  at  the 
end  of  every  five  minutes  for  the  preceding 
five  minutes,  and  such  rates  connected  by 
straight  lines.  Other  curves  are  also  shown. 
The  area  to  be  drained  is  determined  by  the 
planimetcr  and  the  maximum  rate  of  dis- 
charge to  be  expected  at  the  various  junction 
points  is  determined  from  the  above  formula, 
taken  in  conjunction  with  the  rainfall  in- 
tensity curve.  The  grade  and  size  of  the 
sewer  necessary  to  carry  the  flow  is  obtained 
by  the  Kutter  formula,  in  which  n  is  taken  as 
.013  for  pipe  and  .015  for  brick  sewers. 

•Abstract  of  paper  by  J.  B.  Van  Vlec'k  before 
the  Brooklyn  Engineers'  Club. 
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In  this  way  the  sewer  map  for  the  whole 
drainage  district  is  made;  so  that  by  consult- 
ing this  map  the  size  and  grade  of  the  sewer 
for  any  street  on  the  map  is  determined. 

In  the  design  of  a  separate  system,  the 
quantity  of  flow  is  estimated  on  the  prob.ible 
population  when  the  area  is  fully  developed, 
and  is  not  less  than  100  persons  per  acre. 
The  per  capita  flow  is  assumed  at  100  gal.  fur 
day.  reaching  the  sewer  in  16  hours.  The 
sanitary  sewers  from  8  to  18  ins.  are  de- 
signed to  flow  half  full,  and  larger  sizes 
seven-tenths  full.  Two  and  one-half  feet  per 
second  is  the  minimum  allowable  velocity,  and 
a  uniform  velocity  is  secured  with  an  increase 
at  the  outlet  sometimes,  but  never  any  dimi- 
nution. 

Sewers  are  built  of  vitrified  pipe  as  large 
as  42  ins.  (BrookU-n  is  the  fir.st  city  to  use 
vitrified  pipe  of  this  size),  and  egg-shaped 
brick  sewers  from  30  ins.  to  66  ins.  Sewers 
still  larger  are  circular,  unless  it  is  necessary 
for  some  reason  of  grade,  etc.,  to  adopt  some 
special  section. 

Preliminary  Survey.— The  preliminary  sur- 
vey shows  surface  elevations  every  100  ft., 
pluses  being  taken  where  there  is  a  marked 
change  in  the  surface  grade.  These  eleva- 
tions are  taken  on  the  center  of  the  street 
and  on  each  curb  line,  the  latter  in  order  that 
the  plan  shall  indicate  to  the  bidders  the  cut 
for  house  connections.  The  stationing  is  usu- 
ally started  at  the  outlet.  The  preliminary 
survey  shows  character  of  pavement,  car- 
tracks,  if  any,  curbs,  sidewalks  and  any  ob- 
structions on  corners,  such  as  lamp-posts,  tel- 
egraph or  telephone  poles,  which  might  inter- 
fere with  the  construction  of  a  basin,  as  well 
as  any  manholes  which  would  indicate  sub- 
surface structures  of  any  description.  One 
field  party  has  charge  of  all  profiling,  as  a 
general  rule.  This  survey  is  then  returned  to 
the  Engineer  of  Construction,  and  through 
him  to  the  Engineer  of  Design,  who  assigns 
it  to  an  assistant  engineer  in  charge  of  one 
of  the  three  drafting  rooms. 

The  plan  is  then  drawn  and  the  specifica- 
tions prepared.  The  plan  shows  the  profile, 
of  both  sewer  and  surface,  and  sections  of 
the  sewer,  manholes  and  sewer  basins.  Man- 
holes on  pipe  sewers  are  placed  about  100  ft. 
apart,  and  on  larger  sewers  200  or  300  ft. 
apart.  Sewer  basins  are  placed  where  two 
falling  curb  grades  meet,  as  determined  by  the 
street  elevations  adopted  by  the  Topograph- 
ical  Bureau. 

House  connections  are  shown  every  20  ft., 
carried  2  ft.  inside  the  curb,  to  prevent  dis- 
turbance of  the  street  pavement  when  con- 
nection is  made.  In  the  suburban  section,  all 
spurs  are  not  carried  out  to  the  curb,  but  only 
every  40  ft.,  or  depending  on  the  size  of  the 
lots.  The  wishes  of  the  property  owner  are 
followed  in  the  matter  as  much  as  possible. 

Bidding. — The  method  of  bidding  in  vogue 
with  the  Bureau  of  Sewers  at  present  is  what 
is  known  as  percentage  bidding.  The  Bureau 
prepares  an  estimate  of  the  cost  of  the  work, 
called  the  engineer's  estimate,  with  prices  ar- 
ranged thus : 

Sewers,  per  linear  foot. 

Manhole,   unit  price. 

Catch  basin,  unit  price,  including  culvert. 

House  connections,  per  linear  foot. 

Sheeting  and  bracing,  per  1,000  ft.  B.  M. 

Foundation  planking,  per  1,000  ft.  B.  M. 
and  such  other  items  as  may  be  necessary  in 
special   cases. 

This  estimate  is  considered  as  '100  per  cent, 
and  the  bid  is  expressed  as  a  certain  per  cent 
of  the  engineer's  estimate  and  refers  to  all 
the  items  of  the  contract.  The  idea  is  to 
prevent  unbalanced  bidding,  which  is  gener- 
ally  considered   objectionable. 

Engineering  Work  on  Con.ttruction. — The 
field  party,  generally  composed  of  a  transit- 
man,  who  is  known  as  chief  of  party,  a  rod- 
man,  a  laborer  and  a  driver  for  the  field 
wagon,  under  the  assistant  engineer,  then  lo- 
cates the  center  of  the  sewer  on  the  ground. 

Stakes  are  put  at  each  station  and  at  plusses 
where  required.  The  sewer  is  generally  lo- 
cated in  the  center  of  the  street,  but  in  wide 
streets,  two  small  side  sewers  are  sometimes 
built  for  economy,  or  when  the  center  of  the 


street  is  reserved  for  future  subvi'ays.  The 
chief  of  partv  uses  the  field  book  containing 
the  prelimiiKiry  survey  and  is  thus  supplied 
with  necessary'  benches,  transit  points,  etc.,  to 
start  the  work. 

The  contractor  places  grade  boards  across 
the  trench  every  50  ft.  or  less,  depending  on 
size  and  slope  of  sewer,  set  on  edge,  with  a 
short  plank  under  each  end  to  act  as  a  bear- 
ing plate  to  prevent  settlement.  These  grade 
boards  are  centered,  and  an  upright  cleat  is 
nailed  on  the  boards  with  one  edge  on  the 
center  line.  \  notch  is  cut  in  the  edge,  which 
is  an  integral  number  of  feet  above  the  invert 
of  the  sewer.  This  distance  is  called  the 
"pole"  and  is  laid  oflf  on  a  pole  about  2  ms. 
in  diameicr,  by  which  the  inspector  measures 
to  the  invert  as  it  is  being  laid.  In  case  a 
pipe  sewer  is  being  built,  a  right  angle  bracket 
is  fastened  on  the  end  of  the  pole,  so^  that 
the  arm  niav  rest  on  the  invert  of  the  pipe. 

The  measurement  is  made  from  a  cord 
which  is  stretched  from  one  notch  to  another 
in  the  cleats  on  the  grade  boards,  thus  repre- 
senting the  slope  of  the  sewer  an  even  num- 
ber of  feet  above  the  invert,  according  to  the 
"pole"  used.  In  a  sewer  about  12  ft.  deep, 
the  usual  pole  is  14  ft.,  or  2  ft.  above  the  sur- 
face of  the  ground.  This  distance  makes  it 
convenient  to  see  that  the  grade  cord  corre- 
sponds to  the  mark  on  the  pole,  as  mentioned 
above.  In  case  the  sewer  is  other  than  a  pipe 
sewer,  additional  marks  on  the  pole  show  the 
sub-grade,  top  of  foundation  planking  and  top 
of  concrete,  etc. 

In  case  the  sewer  is  a  large  one,  requiring 
some  sub-grade  construction,  such  as  piles,  the 
notes  show  the  elevation  of  top  of  pile,  ele- 
vation of  cut-off,  etc. 

The  inspector  assigned  to  the  work  sees 
that  the  work  is  carried  on  according  to  the 
specifications,  as  interpreted  by  the  engineer. 
He  keeps  a  record  of  the  material  received,  as 
well  as  force  account,  and  makes  a  daily  re- 
port on  a  postal  card,  which  is  used  in  com- 
piling cost  data.  In  addition  to  the  cost  data, 
he  keeps  a  record  of  the  location  of  all  spurs 
and  connections  built  in  the  work,  as  well  as 
the  linear  feet  of  sewer  built,  together  with 
general    notes    on    the    construction. 

The  field  party  give  the  necessary  points 
for  the  construction  of  catch  basins.  These 
points  consist  of  a  radius  stake,  for  the  curve 
of  the  curb,  and  a  line  stake,  which  bisects 
the  angle  of  intersection  of  the  curbs.  The 
grade  of  the  basin  heads  as  finished  is  given 
by   a   cut   or   fill    for   the    radius    stake. 

Testing  Materials. — Before  any  sewer  is 
built,  the  materials  must  be  tested.  In  the 
case  of  pipe,  one  length  for  every  200  ft.  of 
sewer  is  sent,  if  considered  necessary,  to  the 
laboratory,  and  tested.  This  test  is  one  large- 
ly developed  by  the  Bureau.  I  believe  it  is 
one  of  the  few  plants  in  the  world  built  to 
test  sewer  pipe.  The  usual  test  is  a  compres- 
sion test.  The  pipe  is  put  in  a  75.000-lb. 
Richie  machine,  on  a  bed  of  sand,  the  top 
bearing  being  distributed  through  a  plaster  of 
paris  block  1  in.  wide  extending  the  entire 
length  of  the  pipe.  The  pipe  must  stand  a 
definite  load,  as  stated  in  the  specifications. 
For  12-in.  pipe  the  load  is  1,150  lbs.  and  for 
24-in.  pipe.  2.000  lbs.  There  are  other  tests — 
the  hydraulic  for  perviousness,  and  the  drop 
test  for  brittleness,  which  are  used  in  certain 
cases. 

The  cement  is  tested  in  the  cement  testing 
laboratory  under  the  Bureau  of  Highways, 
according  to  American  Society  of  Civil  Engi- 
neers standards.  Concrete  is  tested  by  com- 
pression tests  on  cubes  and  cylinders  of  sam- 
ples taken  from  the  mixing-box.  The  labora- 
tory is  equipped  to  make  a  great  variety  of 
tests  on  materials  of   construction. 

.Ml  cast  iron,  such  as  basin  and  manhole 
heads  and  covers,  is  inspected  at  the  foundry 
by  an  inspector  detailed  for  that  purpose.  All 
other  materials  are  inspected  by  the  assistant 
engineer  on  the  work  and  subjected  to  such 
fie!d_  tests   as   may   be   deemed   necessary. 

Final  Estimate. — On  the  completion  of  the 
sewer,  the  field  party  makes  a  final  measure- 
ment as  a  basis  for  payment.  .AH  manholes 
are  located  by  stations  and  tied  in  with  street 
lines,   and    the   pavement    removed,   if  any,   is 


measured.  Elevations  of  invert  and  top  of 
manholes  are  taken  as  well  as  tops  of  all 
basins.  This  data  is  placed  on  what  is  known 
as  a  final  measurement  tracing,  and  is  filed 
for  future  reference.  The  inspector  filk  out 
a  tracing,  known  as  the  "inspector's  tracing," 
showing  the  distance  between  manholes,  and 
the  location  of  all  house  connections,  as  well 
as  all  other  connections  to  the  sewer.  The 
location  of  house  connections  and  spurs  as 
shown  on  the  inspector's  tracing  is  placed  on 
the  house  connection  book,  which  is  the  record 
used  to  locate  the  proper  place  to  make  con- 
nection when  applications  are  made  by  plumb- 
ers for  property  owners. 

The  pavement,  including  sidewalk,  removed 
or  damaged  by  the  work,  is  shown  on  the 
"pavement  tracing"  together  with  the  cost  of 
repairing.  A  blue  print  of  the  tracing  goes 
to  the  Bureau  of  Highways,  to  whom  the  con- 
tractor must  pay  the  cost  of  the  repairing  as 
shown  on  the  blue  print.  Unit  prices  for  cost 
of  various  kinds  of  pavement  are  shown  in 
the  specifications.  If  the  pavement  is  under 
guarantee,  the  price  bid  in  the  paving  con- 
tract holds,  and  is  paid  to  the  guaranteeing 
contractor. 

The  final  estimate,  or  engineer's  certificate, 
as  it  is  called,  shows  the  final  quantities  to 
the  nearest  hundredths.  The  estimate  is 
signed  by  the  chief  of  party,  the  assistant 
engineer  in  charge  and  the  engineer  of  con- 
struction. The  chief  of  party  certifies  to  the 
correctness  of  amounts,  and  the  assistant  en- 
gineer to  the  compliance  with  the  plans  and 
specifications,  besides  approving  the  certifica- 
tion of  the  chief  of  party.  The  entire  esti- 
mate is  finally  approved  by  the  engineer  of 
construction,  through  whom  it  is  transferred 
to  the  chief  engineer.  The  contractor  is  paid 
after  the  expiration  of  30  days. 

Private  Sewers. — Property  owners  may 
build  sewers  themselves  under  the  jurisdic- 
tion of  the  Bureau,  in  which  case  they  are 
called  private  sewers.  The  reasons  for  build- 
ing private  sewers  are  various.  The  property 
owners  may  think  that  they  can  save  money 
by  selecting  the  contractor  instead  of  the 
usual  public  bidding;  or  it  may  be  impossi- 
ble to  have  the  local  board  pass  a  resolution 
in  response  to  petition  for  a  sewer.  Again, 
the  situation  may  be  such  that  there  are  no 
available  funds  for  the  construction  of  a  pub- 
lic sewer,  or  it  may  be  desirable  to  have  the 
sewer  built  as  quickly  as  possible,  thus  sav- 
ing the  time  required  for  advertising,  bidding, 
etc.,  that  would  be  taken  up  preliminary  to 
the  construction  of  a  public  sewer.  The  prin- 
cipal reason,  however,  is  that  by  this  method 
the  expense  of  having  the  street  legally 
opened  is  avoided,  as  the  street  must  be  le- 
gally opened  before  the  city  builds  a  public 
sewer.  It  thus  frequently  happens  that  the 
property  owners  both  drain  and  pave  a  street 
by  private  contracts,  and  the  street  may  never 
be  legally  opened.  ' 

Authority  for  such  procedure  is  given  in  the 
charter  of  the  city,  which  requires  the  parties 
requiring  to  build  the  sewer  to  obtain  the  con- 
sent of  all  the  property  owners,  if  the  street 
is  noi  opened,  and  to  sign  an  agreement  to 
build  the  sewer  according  to  the  plans  and 
specifications  prepared  by  the  Sewer  Bureau. 
They  must  also  deposit  a  sufficient  sum  to 
cover  the  cost  of  engineering  and  inspection, 
about  10  per  cent.  In  case  the  estimated  cost 
of  engineering  and  inspection  is  exceeded, 
more  funds  are  called  for  before  the  city  is- 
sues connection  permits.  Any  excess  is  re- 
turned. 

If  the  street  is  legally  opened  it  is  not  nec- 
essary to  get  the  consent  of  the  property  own- 
ers. The  Board  of  Assessors  distribute  the 
cost  of  the  sewer  over  the  property  benefited, 
as  in  public  sewers,  when  the  street  is  legally 
opened,  and  before  the  city  will  issue  permits 
for  connections,  the  party  desiring  to  connect 
must  first  pay  to  the  persons  who  built  the 
sewer  their  proportionate  share  of  the  cost 
as  determined  by  the  Board  of  Assessors.  If 
the  street  is  not  legally  opened,  there  is  no 
charge  for  connection.  When  all  connections 
have  been  made,  the  sewer  becomes  the  prop- 
erty of  the  city. 

Private  sewers,  as  far  as  construction  goes. 
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differ  in  no  way  from  public  Si-.vers.  They 
are  supervised  by  the  engineer  oi  construction 
and  the  assistant  engineer  in  charge  of  the 
work,  as  well  as  an  inspector  who  is  assigned 
to  it.  The  specifications  are  the  same  as  on 
public  sewers.  Not  being  built  by  public 
funds,  there  is  no  labor  lien  clause  in  the  con- 
tract, so  that  frequently  the  working  days  are 


more  than  Liv;ht   hours.     A  copy  of  the   con- 
tract must  be   fiicd   with  the  Bureau. 

Because  of  the  number  of  people  who 
would  become  a  party  to  the  proceeding,  thus 
complicating  tin-  process  of  securing  consent, 
etc.,  large  sewn-  arc  seldom  built  privately; 
they  are  usually  12-in.  pipe  and  run  one 
block.     Where    there   is   no   sewer  directly   in 


front  of  the  house,  but  one  a  short  distance 
away,  property  owners  are  permitted  to  build 
what  is  known  as  a  plumber's  drain  for  tem- 
porary convenience.  This  is  generally  an  S-in. 
pipe  and  is  built  without  city  inspection,  and 
a  bond  is  filed  that  the  property  so  served 
will  be  connected  with  the  sewer  when  it  is 
built. 
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Reclamation   and   Conservation   of  the 
Alluvial  Lands  in  the  Upper  Mis- 
sissippi Valley,  Now  and  For- 
merly Subject  to  Overflow. 

Contributed    by    Charles    W.    Durham,    Principal 

Assistant  U.  S.   Kngineer.   Upper  Mississippi 

River   Improvement. 

The   writer    had    local    charge    of    the    con- 
struction of  the  onlv  levee  the  L'nited   States 


protect  land,  winch  although  cultivated  is  sub- 
ject to  more  or  less  frequent  overflows  and 
consequent  loss,  it  has  become  imperative  to 
protect  low  lands  from  overflow  by  means 
of  levees  and  to  get  rid  of  surface  water, 
seepage,  swamps,  etc.,  by  means  of  ditches  and 
pumps,  and  it  can  easily  he  shown  that  in 
most  cases  proper  levees,  ditches,  and  other 
means  of  protecting  lands  from  overflow  and 
of  reclaiming  low  lands,  are  very  profitable. 
Thus   the   matter   of   conservation   and    im- 
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Fig.    1 — Sketches   of    Low   and    High    Bank    Levee 


has  built  on  the  upper  Mississippi,  that  run- 
ning from  the  Iowa  River  to  Burlington,  and 
also  of  several  surveys  made  with  a  view  to 
the  construction  of  levees.  The  low  lands 
lying  along  the  Mississippi  between  St.  Paul 
and  the  mouth  of  the  Missouri  are  not  as  ex- 
tensive in  acreage  as  along  the  lower  Missis- 
sippi, the  Missouri,  and  many  other  streams, 
but  the  land  itself  wherever  reclaimed,  has 
proved  immensely  fertile,  in  fact,  is  not  sur- 
passed in  fertility  by  any  land  in  the  country. 
Although  more  than  one-half  of  the  available 
lands  formerly  subject  to  overflow  has  al- 
ready been  reclaimed  and  tentative  projects 
for  further  reclamation  have  been  formed. 
there  still  remain  many  tracts  which,  although 
not  very  extensive  in  acreage,  still  afford  a 
profitable  field  for  exploitation. 

Aside  from  pecuniary  considerations,  it  is 
manifest  that  the  conversion  of  a  low. 
swampy  and  almost  worthless  tract  into  an 
aggregation  of  fertile  farms  with  appropriate 
dwellings  and  farm  buildings  occupied  by  an 
industrious  and  prosperous  population  well 
provided  with  schools  and  good  roads  and 
reasonably  insured  against  the  inroad  of  ma- 
larious diseases,  will  be  of  great  and  lasting 
benefit  to  the  public  welfare  and  public  health. 
which     are     important     rfquiremcnts     of    the 


provement  of  the  soil  has  become  one  of  the 
most  potent  questions  of  the  day  and  applies 


the  alluvial  deposits  ranging  from  a  few  feet 
along  some  of  the  small  streams  to  sometimes 
as  much  as  2W  ft.  in  depth  along  the  Mis- 
souri and  Mississippi  rivers.  Many  of  these 
deposit*  compare  favorably  with  those  of  the 
Nile  and  have  an  even  greater  proportion  of 
alluvion. 

The  map  (Fig.  4)  of  the  Mississippi  river 
from  Minneapolis  to  St.  Louis,  on  a  very 
small  scale,  shows  roughly  the  areas  of  land 
now  subject  to  overflow  and  those  already 
protected  by  levees. 

Of  the  areas  enumerated  in  Table  I,  Nos. 
2,  3,  l,  y,  10,  11,  12,  y.i.  14  and  10  are  especially 
adapted  to  reclamation. 

Near  Albany  the  Meredosia  drainage  dis- 
trict made  partial  improvements  in  1897,  by 
building  siiort  levees  on  the  Mississippi  and 
on  the  Rock  River  divide,  to  prevent  overflow 
by  those  streams  at  high  stages,  .\bout  8.000 
acres  were  partially  reclaimed,  but  an  addi- 
tional 17,000  acres  await  reclamation  now  in 
progress. 

The  Muscatine  levee,  commenced  as  early  as 
1858,  is  about  13  miles  long  and  incloses  23,000 
acres  of  land.  When  first  built  it  was  drained 
by  three  sets  of  outflow  valves  and  oipcs  in 
connection  with  Muscatine  Slough  which  runs 
through  it  lengthwise,  but  recently  two  pump- 
ing stations  have  been  added.    The  reclaimed 


Fig.   3 — Sketch   Shovirlng   Outlets   at    Laswell    Slough. 


Fig.  2— Sketch  Showing  Outflow  Valves. 


drainage  laws  of  the  upper  Mississippi  valley 
states.  On  acount  of  the  lessening  opportuni- 
ties   for    obtaining    cheap    farm    land    and    to 


with    force   to   the   valleys  of   the   Mississippi 
and  its  tributaries. 
These  low  lands  are  the  richest  m  the  world. 


land  has  more  than  trebled  in  value  and  af- 
fords an  e-xcellent  example  of  the  transforma- 
tion of  a  tract  of  low  lying  swampy  ground 
into   one   of   the   garden   spots   of   the  world. 

TABLE   I.— LAND   NOW   SUBJECT   TO 
OVERFLOW. 

Approximate 

No.        Localities.                             Miles,  acreage. 

1  St.  Paul  to  St.  Croix  River..     30  7,680 

2  St. Croix  River  to  LakePepin     26  15,400 

3  Lake  Pepin  to  Winona 55  27,000 

4  Winona  to  La  Crosse 28  32,600 

5  La  Crosse  to  Lansing 35  30,700 

6  Lansing   to   Wisconsin  River    33  3,000 

7  Wisconsin  River  to  Cassvllle     24  6,400 

8  Cassvllle  to  Dubuque 28  11.500 

9  Dubuque  to  Savanna 42  20.600 

10  Savanna   to   Rock   Island 55  56,700 

11  Rock  Island  to  New  Boston.  4S  5,000 

12  New  Boston  to  Dallas 43  23,800 

13  Dallas    to    Keokuk 29  21,300 

14  Keokuk    to    Quincy 37  37,000 

15  Quincy  to  Clarksvllle 56  23,000 

16  Clarksvine  to  Missouri  River  81  151.000 

Total    472,680 
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TABLE    II.— L-\N"D    RECLAIMIOD. 

Name  of  Levee.  Length.  Acieago. 

Muscatine    l:j  Ti,ODij 

Drurys  Landing  and  Bay  Island .     ;.'/  2T,S00 

Flint   Creek-Iowa   River ar>'i       45,000 

Egyptian-Des  Moines  River li  ll!ooo 

Warsaw   to  Quincy ;;0  5.'. 000 

South   River    uy.       15.000 

Sny  Island  53  UO.UOO 

Totals    iSS.SuO 
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There  are  5,000  acres  of  line  low  lying  lanJ 
between  the  lower  end  of  this  kvce  and  the 
Iowa  River  (see  Fig.  j )  which  can  be  re- 
claimed to  advantage. 

The  Drurys  Landing  Lcvce  runs  from  that 
landing  to  Copperas  Creek,  botli  sides  of 
which  are  levied  and  thence  down  river  to  the 
lower  end  of  Rock  Island  country,  where  it 
connects  with  the  Bay  Island  levee.  This 
levee  was  built  in  1909,  is  lo  miles  in  length, 
including  4  miles  along  Copperas  Creek.  It 
benefits  8,500  acres  of  land,  the  lower  4,000  of 
which  are  drained  through  the  Bay  Island 
district,  and  cost  about  $4,500  per  mile,  or 
about  $9.50  per  acre  reclaimed.  Although  but 
two  years  in  operation,  the  increase  in  market 
value  of  the  land  is  said  to  be  600  per  cent. 

The  Bay  Island  Levee  commences  at  the 
Rock  Island-Mercer  County  line  and  runs 
down  the  river  to  New  Boston,  about  14 
miles,  making  a  continuous  levee  of  about  25 
miles  from  Drurvs  Landing  to  New  Boston. 
This  levee,  built 'in  1909-1910,  cost,  with  its 
large  pumping  plant  and  ditches,  about  $13.93 
per  acre  for  the  19,300  acres  benefited,  and  it 
will  cost  about  40  cts.  per  acre  per  annum  for 
operation  and  maintenance.  The  appreciation 
of  property,  although  a  great  portion  of  the 
land  is  still  unimproved,  is  from  200  to  300 
per  cent,  and  further  increase  in  market  value 
is  expected.  This  levee  was  chiefly  built  with 
a  grader,  running  on  the  river  side,  so  that 
there  are  no  borrow  pits  on  the  inside.  A 
sketch  (Fig.  5)  shows  the  location  of  the 
Bay  Island  levee  and  of  portions  of  the 
Muscatine  and  Flint  Creek  levees. 

The  Flint  Creek-Iowa  River  levee  was  built 
bv  the  United  States  ostensibly  for  river  im- 
provement, 1895  to  1900,  at  a  cost  of  $300,000. 
including  1,856,351  cu.  yds.  of  embankment, 
pipes,  valves  and  masonry  for  gravity  drain- 
age, seeding,  14,770  lin.  ft.  of  levee  bank  revet- 
ment and  6,870  ft.  of  river  shore  protection. 
The  levee  is  85%  miles  in  length  and  reclaims 
about  45,000  acres  at  a  first  cost  of  $6.67  per 
acre.  Since  the  levee  was  turned  over  by  the 
government  to  the  various  drainage  districts 
recently  formed,  the  inside  grade  has  been 
lowered  sufficiently  to  drain  ponds  and  sloughs 
and  is  properly  ditched  to  three  large  pumping 
plants.  This  lowering  of  the  inside  grade  has 
put  most  of  the  government's  gravity  drain- 
age pipes  out  of  commission,  and  the  cost 
of  the  reclamation  will  be  doubled  or  in- 
creased to  about  $13  per  acre.  The  right  of 
way  was  donated  to  the  government.  Land 
formerly  valued  at  from  $5  to  $25  per  acre, 
has  increased  in  market  value  to  from  $80  to 
$180  per  acre,  and  some  land  has  been  sold 
as  high  as  $225  per  acre.  The  acreage  of 
usable  land  has  been  increased  about  25  per 
cent  by  lowering  the  grade.  The  levee  was 
built  by  teams  and  scrapers  at  prices  per  yard 
of  embankment  ranging  from  8  to  22%  cts. 
In  1903  occurred  the  highest  flood  ever  known 
at  New  Boston,  which  is  near  the  upper  end 
of  this  levee.  At  no  point  was  the  levee 
broken,  although  23  weak  places  were  found 
and  strengthened.  These  were  chiefly  caused 
by  sloughing  on  the  inside  slope  in  the 
slough  crossings  and  other  high  sections. 

The  sketches  (Fig.  1)  of  the  levee  cross- 
sections  for  low  and  high  banks  follow,  the 
crest  elevation  being  3  ft.  above  extreme  high 
water. 

The  best  form  of  outflow  valve  is  also 
shown  (Fig.  2).  .A  sketch  of  the  drainage 
arrangements  at  Laswell  Slough  is  shown 
in  Fig.  3.  There  is  a  short  levee,  built  in  1911. 
between  New  Boston  and  Keithsburg.  re- 
claiming about  5,000  acres.  There  are  also 
some  short  disconnected  levees  between  Skunk 
River  and  Fort  Madison,  which  territory  was 
surveyed  by  the  United  States  in  1896,  and 
15.600  acres  of  land  were  found  to  be  capable 


Fig.  6 — Sketch   Showing  Sny    Island  and   South   R 
125.000  Acres  from   Overflow 


iver    Levees   Which    Together    Protect 
by  the   Mississippi. 


of  reclamation,   with   18  miles  of  levee,  at  a 
cost  of  $136,000. 

The  United  States  in  \i^  also  made  levee 
surveys  from  Oquawka  to  Dallas.  levee  40 
miles,  land  to  be  reclaimed  21.000  .icres  and 
probable  cost  $340,000;  from  La  Grange  to 
Hannibal,  levee  39  miles,  land  to  be  reclaimed 
32.260  acres  and  cost  $342,000;  also  between 
Alexandria  and  Canton,  levee  12  miles,  land 
to  be  reclaimed  21,500  acres  and  cost  $430,000. 


The  Egyptian  Levee,  which  protects  the  dis- 
trict between  the  Dcs  Moines  and  Fox  rivers, 
has  been  in  existence  many  years  and  protects 
about  11,000  acres  of  fine  bottom  lands  which 
have  been  long  settled  and  extensively  cul- 
tivated. Most  of  the  reclaimed  land  is  wortli 
$125  per  acre  or  more. 

The  Warsaw-Quincy  levee  on  the  Illinois 
side,  connecting  the  cities  named,  is  30  miles 
in   length   and   includes  52,000  acres.    It   was 
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very  badly  constructed,  and  with  poor  ma- 
terial, by  three  drainage  districts  in  the  TOs. 
and,  although  the  government  has  expended 
$105,000  in  reinforcing  and  strengthening  it 
and  in  digging  a  muck  ditch,  it  is  broken  in 
several  places  at  every  high  flood,  and  land 
is  seriously  affected  even  at  moderate  stages 
by  seepage.  Were  the  levee  properly  rcliuill 
and  prov;ded  with  pumping  stations  in  addition 
to  the  gravity  drainage  now  employed,  the 
value  of  the  inclosed  land  would  be  vastly 
increased.  Notwithstanding  the  many  vicissi- 
tudes this  levee  lias  labored  under,  land  worth 
originally  $3  to  §5  per  acre  has  increased  in 
value  from  $25  to  $oO.  The  three  levee  dis- 
tricts are  called  the  Hunt,  Lima  Lake,  and 
Indian  Grave. 

During  the  flood  of  1903,  the  Hunt  levee 
broke  in  two  places,  caused  by  lateral  pres- 
sure. Several  other  breaks  occurred  in  this 
and  in  the  Lima  Lake  district,  but  they  were 
due  to  water  on  the  inside  after  the  districts 
had  flooded  from  the  preceding  breaks.  The 
Indian  Grave  levee  broke  when  the  water  was 
•1  ft.  below  its  top.  Several  other  breaks  oc- 
curred in  this  levee,  caused  by  the  inside 
water  from  the  previous  break. 

The  Siiy  Island  Ici'cc,  built  under  the  drain- 
age laws  of  the  State  of  Illinois,  1872  to  1875, 
is  the  longest  and  most  effective  levee  on  the 
upper  Mississippi,  reclaiming  IIO.OOO  acres.  It 
runs  from  a  point  about  12  miles  below  Quincy 
■along  the  east  bank  of  the  river  to  Hamburg 
Bay.  about  -j'^  miles.  The  land  is  drained  into  a 
central  channel  called  the  Sny  which  runs  the 
entire  length  of  the  district,  but  being  open 
at  the  lower  end,  a  small  portion  of  tlie  land 
is  flooded  by  backwater  from  the  Mississippi. 
In  the  early  years  of  its  existence  the  levee 
was  broken  many  times  with  consequent  dis- 
aster, but  owing  to  improvements  to  which  the 
United  States  contributed  $100,000,  it  has  suc- 
cessfully withstood  all  floods  since  100.3.  It 
is  said  in  connection  with  the  marvelous  fer- 
tilit.v  of  this  land,  that  one  crop  in  three 
would  give  the  farmers  a  profit.  A  great  deal 
of  the  unimproved  land  before  the  levee  was 
built  was  valueless,  and  the  average  market 
value  of  all  the  land  was  about  $10  per  acre, 
whereas  today  it  is  worth  $125  per  acre.  Up  to 
1888,  18  crevasses  had  occurred,  but  from  that 
year  to  1903,  there  were  no  breaks,  the  levee 
having  been  raised  and  greatly  strengthened. 
In  1903,  however,  a  destructive  crevasse  oc- 
curred opposite  Louisiana,  due  to  the  breaking 
of  the  Chicago  &  .-\lton  Railway  bank.  Up 
to  1894,  more  material  had  been  used  in  re- 
pairing and  strengthening  the  Sny  levee  than 
in  the  original  construction. 

The  Soiilli  River  lefec.  built  by  private  par- 
ties in  1904,  embraces  the  land  just  above 
Hannibal,  bounded  by  South  River,  the  Mis- 


sissippi River,  and  the  bluffs.  The  levee  is 
about  12V4  miles  in  length,  reclaims  15,000 
acres  of  land,  and  cost,  including  the  pumping 
plant,  nearly  $200,000,  or  about  $13.33  per  acre. 
The  average  value  of  the  land  before  con- 
struction of  the  levee  was  $15.00  per  acre,  and 
its  market  value  today  is  from  $70  to  $100.  A 
large  portion  of  this  levee  was  built  by  a 
suction  dredge,  and  this  dredge  will  undoubt- 
edl}'  be  mncli  employed  in  future  levee  work, 
as  it  can  fdl  up  sloughs  and  low  lands  where 
scraper  work  would  be  extremely  dit'licnlt  and 
expensive. 

To  form  levee  and  drainage  districts,  re- 
course must  be  had  to  the  drainage  laws  of 
the  various  laws  of  the  various  states.  These 
laws  are  very  voluminous,  and  great  care  must 
be  taken  not  to  make  errors  which  would  be 
apt  to  invalidate  the  bonds.  It  is  to  be  under- 
stood, however,  that  all  w'ork  of  this  kind  must 
be  of  benefit  to  the  public  health  and  welfare, 
and  that  every  acre  of  land  improved  must 
contribute  its  quota  toward  the  cost  and  main- 
tenance of  the  improvement,  based  on  the 
benefits  received.  A  report  of  the  Bureau  of 
Labor  Statistics  of  the  State  of  Missouri  for 
1910,  gives  in  brief  the  method  adopted  in  the 
State  of  Missouri,  which  does  not  differ  ma- 
terially from  the  methods  employed  in  other 
states,  for  forming  levee  and  drainage  dis- 
tricts. 

First  of  all.  in  order  to  form  a  district,  it  is 
necessar.v  to  have  the  sentiment  of  a  majority 
in  interest  of  the  land  owners  favorable  to  the 
enterpi'ise.  Without  such  sentiment  it  is  almost 
impossible  to  induce  the  proper  persons  to  at- 
tend a  meeting-  for  the  purpose  of  considering 
the  matter.  .  After  it  has  been  ascertained  that 
the  feeling  is  favorable  ior  the  formation  of  a 
le\'ee  oi-  drainage  district,  a  mass  meeting  stiould 
be  called.  .Vrrangements  should  be  made  for  a 
inmiber  of  persons,  who  have  studied  the  ques- 
tion thoroughly,  to  address  the  land  owner's. 
No  definite  steps  toward  a  permanent  organiza- 
tion ought  to  be  taken  at  the  first  meeting,  but 
a  committee  should  be  appointed  to  outline  fur- 
ther plans.  This  committee  should  be  author- 
ized by  the  members  of  the  meeting  to  collect 
a  small  fund  which  shall  be  used  to  pay  a  com- 
petent engineer  for  making  a  preliminary  survey 
of  the  district;  the  engineer  should  also  furnish 
estimates  of  the  probable  cost.  As  soon  as  the 
survey  has  been  made  and  the  estimates  of 
cost  furnished,  the  land  owners  should  be  called 
together  again  to  hear  the  report  of  the  com- 
mittee. 

If  it  is  decided  the  enterprise  is  feasible,  a 
permanent  organization  should  be  perfected.  A 
president  and  secretary  are  the  necessary  of- 
ficers for  such  a  meeting,  and  the  secretary 
should   keep  a  strict   record   of  all  the  proceed- 


ings, including,  if  {iOSdible,  the  remarks  mad.- 
by  the  members.  It  is  now  time  for  the  land 
owners  to  petition  the  County  or  Circuit  Court 
for  the  privilege  of  organizing  their  drainage  or 
le'^'ee  district. 

r>efore  further  procedure,  i,t  will  be  necessary 
for  the  oi'ganization  to  secure  the  counsel  of 
some  competent  attorney,  who  should  familiar- 
ize himself  with  the  levee  and  drainage  laws  of 
Missouri.  Upon  the  advice  and  labor  of  this 
attorney  will  depend  almost  entirely  the  success 
of  the  enterprise.  The  slightest  mistake  may 
in\'alidate  the  bonds  that  are  to  be  issued  or 
make  it  impossibfe  for  the  county  officers  to 
collect  the  ta.xes  to  defray  the  expenses. 

The  organization  may  be  formed  through 
cither  the  County  Court  or  the  Circuit  Court, 
depending  somewhat  on  local  conditions.  No 
efforts  should  be  made  to  work  out  the  details  of 
the  enterprise  until  after  the  district  has  been 
incorporated.  When  this  has  been  done  the 
proper  officers  to  represent  the  land  owners 
must  be  appointed,  who  will  have  full  charge  of 
further  work  according  to  the  laws  of  the  state, 
which  should  be  carefully  studied  by  the  attor- 
ney. 

The  information  contained  in  this  report  may 
be  used  at  meetings  held  for  the  purpose  of  or- 
ganizing levee  and  drainage  districts  and  con- 
vincing land  owners  such  propositions  are  pay- 
ing investments.  This  information  can  be  de- 
pended upon  for  its  reliability,  for  it  has  been 
compiled  with  the  greatest  care  and  from  the 
most  authentic  sources. 

Land  owners,  when  organizing  a  levee  district, 
should  incorporate  under  the  laws  of  the  state 
and  issue  bonds  to  provide  the  necessary  funds. 
These  bonds  should  run  for  a  specified  term  of 
years,  depending  upon  the  amount  of  the  bonded 
indebtedness  and  the  sum  land  owners  are  will- 
ing to  pay  each  year;  care,  of  course,  being 
tal\en  that  all  requirements  of  the  law  are  com- 
plied with  in  the  issuance  of  said  bonds.  Plan.s 
should  be  arranged  for  the  land  in  the  district 
to  be  assessed  for  about  $1  or  $1.50  per  acre 
annually.  This  will  enabte  the  land  owners  to 
pay  off  the  bonded  indebtedness  gradually,  so 
it  will  not  prove  a  burden  to  them.  By  this 
method  a'  farmer  obtains  protection  for  his  land 
and  crops  annually,  at  a  very  small  expense 
during  a  term  of  a  few  years,  after  which  he 
receives  his  protection  free. 

Under  the  laws  of  Missouri,  every  acre  of  land 
improved  by  levees  must  bear  its  part  of  the 
cost  of  constructing  the  levee,  in  proportion  to 
the  benefits  received.  A  tax  voted  for  levee 
purposes  takes  precedent  over  all  other  encum- 
brances against  such  land,  except  state,  county 
and  school  taxes,  or  any  other  special  tax  that 
might  have  been  voted  previously  or  concur- 
rently. 
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Design  of  a  Shallow  Floor  for  a  Double 

Track  Through  Truss  Bridge  of 

170  Ft.  Span.- 

1  lie  accoi-npanying  <lrawings  illustrate  a 
bridge  floor  having  a  depth  of  only  23  ins. 
It  was  designed  for  a  through  truss  span  of 
170  ft.,  on  the  Chicago  &  Northwestern  Ry., 
and  for  a  Cooper's  Class  E-50  locomotive;  or 
a  concentration  of  fiO,000  lbs.  on  each  of  two 
axles   spaced  6  ft.  0  c.  to  c. 

The  floor  is  of  trough  constrtiction,  the 
troughs  being  placed  perpendicular  to  the 
axis  of  the  bridge.  Each  trough  carries  a 
tie  under  each  track,  as  shown  in  Section 
Y-Y,  the  tie  is  supported  at  four  points  on 
horizontal  angles  rivited  to  the  tops  of 
diaphragms  extending  between  the  webs  of 
the  troughs.  In  every  alternate  trough,  ex- 
cept those  adjacent  to  the  floor  beam,  special 
diaphragms  are  provided  near  the  ends  of  the 
ties.      To   these    diaphragms   the   ties   are   an- 

•Abstracted  and  rearranged  from  a  paper  by 
O.  F.  Dalstrom,  read  before  the  Western  So- 
ciety of  Engineers.  Dec.  13,  1911. 


ihored  by  bolts  through  the  horizontal  angles 
:it  the  tops  of  the  diaphragms,  which  are  so 
located  in  the  troughs  that  the  bolts  will  be 
abenit  4  ins. — a  convenient  working  distance 
inside  the  guard  rail.  The  horizontal  legs  of 
the  angles  at  the  tops  are  turned  toward  the 
ends  of  the  ties  to  make  the  bolts  accessible 
after  the  ties  are  put  in  place.  The  tie  bolt 
diaphragms  are  omitted  in  the  troughs  adja- 
cent to  the  floor  beams,  as  they  would  inter-, 
fere  with  the  driving  of  the  field  rivets  at 
the   ends   of  these   troughs. 

The  troughs  (half-section,  B-B),  are  car- 
ried by  longitudinal  girders  -u-hich  are  paral- 
lel to  the  trusses,  and  placed  at  a  sufficient 
distance  from  the  lower  chord  to  permit 
ready  inspection  of  chord  and  girder.  The 
longitudinal  girders  are  carried  W  the  floor 
beams  (half-section  A-A),  which  arc  desi.gned 
to  receive  the  entire  panel  load  and  transmit 
it  to  the  truss. 

The  troughs  are  designed  to  carry  a  con- 
centration of  00,000  lbs.  on  each  track,  each 
concentration  distributed  over  two  ties.  This 
gives  a  load  of  .30,000  lbs.  on  each  of  the  two 


ties  carried  by  the  trough,  or  60,000  lbs.  car- 
ried  by  the   trough. 

The  floor  beam  is  designed  to  carry  the 
load  from  the  interrnediate  troughs,  concen- 
ti;ated  at  the  bearings  of  the  longitudinal 
girders,  2  -ft.  1  in.  from  the  center  lines  of 
the  trusses ;  and,  in  addition,  to  carry  its  part 
of  the  load  on  the  ties  in  the  adjacent  troughs. 

The  heavy  load  carried  by  the  floor  beam, 
together  with  its  greater  length,  requires  in 
this  member  a  section  considerably  heavier 
than  that  of  the  troughs.  The  depth  back  to 
back  of  angles  is  inade  the  same  in  floor  beam 
and  troughs,  but  the. addition  of  flange  ina- 
teria!  required  to  give  the  necessary  section 
modulus  in  the  floor  beam,  makes  the  ex- 
treme depth  of  this  member  somewhat  great- 
er than  that  of  the  trough  sections.  This  ex- 
treme depth  of  floor  beam  determines  the 
depth  of  floor  for  this  type  of  bridge.  By 
flattening  the  rivets  under  the  rail  and  allow- 
ing a  clearance  of  1  in.  froin  the  base  of  rail 
to  the  tops  of  the  flattened  rivet  heads,  a  sat- 
isfactory section  is  worked  out  with  a  depth 
of  floor  1   ft.   11  ins. 
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General    Details   of   Shallow   Floor   for   a    170-ft.    Railway   Through  Span, 


It  will  be  noted  tliat  the  material  in  tlie 
floor  beam  and  trough  sections  is  not  disposed 
symmetrically  with  reference  to  a  horizontal 
line  at  the  middle  of  the  section.  In  order 
to  obtain  the  most  effective  distribution  of 
material,  the  neutral  axis  is  maintained  at  the 
middle  of  the  section.  The  metal  is  increased 
on  the  tension  (lower)  side  to  make  up  for 
the  reduction  of  section  by  rivet  holes,  no  al- 
lowance for  reduction  of  section  by  rivet 
holes  being  necessary  on  the  compression 
(upper)   side  of  the  section. 

The  depth  of  the  longitudinal  girders  is 
made  considerably  greater  than  economic  con- 
siderations rc'quirc  for  the  section.  This  is 
done  to  obtain  a  good  detail  at  the  end  bear- 
ing and  at  the  connection  to  the  floor  beam. 

The  top  flange  of  this  girder  is  unsym- 
metrical.  being  composed  of  a  plate  and  angle, 
the  angle  placed  with  its  face  against  the 
web,  the  horizontal  leg  projecting  over  the 
top  of  the  web  and  outward  from  the  track. 
This  detail  of  the  top  flange  is  to  gain  an 
additional  horizontal  clearance,  as  at  this 
point  the  structure  approaches^  nearer  to  the 
clearance  diagram  than  at  any  other  place 
except  at  the  end  post,  where  the  edge  of  the 
cover  plate  is  coincident  with  the  extreme 
vertical  line  of  the  clearance  diagram.  An 
advantage  in  erection  is  also  obtained  by  this 
detail  of  top  flange  section,  as  it  permits  set- 
ting the  trough  sections  in  place  on  the  bot- 
tom flanges  of  the  girders,  with  only  a  very 
slight  displacement  of  the  girders  from  their 
permanent   position. 

To  further  facilitate  erection  of  the  troughs, 
the  stifFeners  are  omitted  from  the  inner  side 
of  the  longitudinal  girder.  The  end  connec- 
tion angles  of  the  troughs,  which  are  field 
riveted  to  the  web  of  the  girders,  are  placed 
high  enough  so  that  the  tie  bolt  diaphragms 
near  the  ends  of  the  troughs  will  not  inter- 
fere with  the  driving  of  the  field  rivets  at  the 
ends  of  the  troughs  in  which  the  tie  bolt 
diaphragms  occur. 

The   troughs  are  drained  through    1-in.  gas 


pipes  fitted  into  holes  in  their  bottoms  and 
projecting  slightly  below  the  trough  to  form 
a  drip.  These  are  shown  in  the  typical  sec- 
tion showing  floor  and  drainage.  This  pro- 
jection of  the  drain  pipes  must  not  extend  be- 
low the  line  of  low  steel  determined  by  the 
rivet  heads  on  the  under  side  of  the  extreme 
cover  plate  of  the  bottom  of  the  floor  beam. 
The  upper  ends  of  the  drain  pipe?  are  thread- 
ed  into  washers   to   hold   them   in   place. 

The  lower  part  of  the  troughs  is  filled 
with  asphalt  mastic,  the  surface  sloping  to- 
ward the  drain  pipes  and  flashed  over  the 
washers  at  the  upper  ends  pf  the  pipes.  A 
layer  of  broken  stone  covered  with  gravel  is 
spread  over  the  mastic  for  a  protection. 

The  deflection  of  this  floor  under  a  max- 
imum load  is  considefably  greater  than  that 
of  floors  designed  for  depths  determined  by 
economical  sections.  Under  maximum  load 
the  theoretical  deflection  at  the  center  of  the 
floor  beam  is  0.65  in. 

The  erection-  of  truss  bridges  of  the  open 
trough  floor  type  requires  a  special  order  of 
work  in  riveting  owing  to  the  longitudinal 
girders  being  located   so  close   to  the  trusses.  ■ 

After  the  girders  have  been  placed  in  po- 
sition, no  riveting  can  be  done  on  the  inside 
of  the  lower  chord  opposite  the  girder.  On 
this  account  all  riveting  in  the  trusses  below 
the  level  of  the  tops  of  the  girders  must  be 
done  before  the  girders  go  into  place,  which 
means  that  all  lower  chord  splices,  floor  beam 
connections  to  trusses,  and  web  member  con- 
nections to  gusset  plates,  up  to  the  level  of  the 
tops  of  the  girders,  must  be  riveted  before 
placing  girders  and  trough  sections.  There 
is  no  interference  from  the  girder  in  driving 
the  rivets  on  the  outside  of  the  truss,  but 
these  rivets,  up  to  the  level  of  the  tops  of 
the  girders,  should  be  driven  at  the  same 
time  that  the  riveting  on  the  opposite  side  of 
the  truss  is  done. 

Below  are  given  a  few  figures  for  the  com- 
parison of  a  170-ft.  double-track  span  of  the 
above   type,   and   a   double-track   span   of   the 
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same  length,  with  the  usual  open  floor  con- 
struction, in  which  the  floor  beam  and  string- 
er sections  are  determined  by  the  economical 

depth. 

Shallow 

trough        Deep  floor 
floor  type.  type. 

Depth   of  floor 1  ft.  11  in.       4  ft.  9  in. 

Weight    of    floor    system 

per  lineal  foot  of  bridge  5,000-m.  l.iOO-lb- 
Weight     of     trusses     and 

bracing,    per  lineal  foot 

of  bridge    3.400-lb.         3.2o0-lb. 

Weight    of    170-ft.     span, 

complete     1,496,000-lb.     900,000-lb. 

Total  cost  of  span.  f.  o.  b. 

cars     at     bridge     com- 
pany's   plant,    at    JO.Ol'o 

per  lb       537,400.00      $22,500.00 

Difference,  $14,900.00  =  66.2  per  cent  of  deep 
floor  tlTe- 

As  the  depth  of  floor  is  increased,  the 
weight  diminishes  rapidly.  At  2  ft.  AM  ins. 
depth,  the  weight  is  4.100  lbs.  per  lin.  ft.  of 
bridge.  This  is  the  weight  of  the  floor  in 
the  bridge  at  Denison,  la.  Further  increase 
of  depth  would  show  a  corresponding  de- 
crease in  weight  until  the  minimum  thickness 
of    material    in    sections    is    readied. 

Unit  prices  in  bids  submitted  by  bridge 
companies  for  the  fabrication  of  material  for 
the  shallow  trough  floor  type,  have  been 
found  to  run  about  the  same  as  those  sub- 
mitted at  the  same  time  for  open  floor  truss 
bridges.  On  this  basis,  a  comparison  of  the 
two  t\T3es  of  the  span  selected  show  that  the 
shallow  floor  type  would  cost,  f.  o..  b.  cars 
at  bridge  company's  plant,  about  GG  per  cent 
more  than  the  deep  floor  type. 

The  cost  per  ton  for  erecting  would  be 
about  the  same  for  both  types.  The  number 
of  field  rivets  per  ton  is  somewhat  less  in  the 
shallow  floor  type  than  in  the  other  type ;  but 
an  allowance,  for  which  no  figures  are  at 
present  available,  must  be  made  for  the  order 
of  procedure  in  riveting,  which  requires  that 
part  of  the  riveting  be  done  before  all  the 
material  in  the  bridge  is  assembled,  and  for 
the  additional  falsework  and  blocking  that  is 
necessary  under  the  floor  system  to  provide 
for  the  uninterrupted  movement  of  trains. 
The  comparison  of  costs  of  the  two  types 
erected  would,  show  about  the  same  relation 
as  that  of  the  costs  of  fabrication. 

The  range  of  application  of  floors  of  this 
type  in  double-track  truss  bridges  would 
cover  depths  of  floor  of  about  3  ft.  and  under. 
if  the  panel  lengths  do  not  exceed  15  ft.  With 
a  depth  of  floor  over  3  ft.  an  open  floor 
bridge  is  practicable  and  would  be  more 
economical.  For  double-track  through  gird- 
er bridges,  where  panel  lengths  can  be  varied 
as  desired,  the  application  would  be  limited 
to  about  2   ft.  G  ins.   depth  of  floor. 

A  Reinforced  Concrete  Railroad  Water 
Tank  187  Feet  High. 

Although  reinforced  concrete  water  tanks 
for  railway  service  are  comparatively  new  and 
but  few  railroads  have  ajdopted  reinforced  con- 
crete for  this  type  of  structure,  the  few  tanks 
built  have  demonstrated  the  value  and  the 
wide  range  of  design  which  is  possible.  The 
accompanying  drawings  show  a  rather  notable 
design  ol  tank  recently  built  by  the  Central  of 
Georgia  Ry.  at  Savannah,  Ga.  It  rises  187  ft. 
3  ins.  from  the  ground  line  to  the  top  of  the 
parapet  wall  and  6  ins.  higher  to  the  peak  of 
the  conical  roof.  The  tank  has  a  capacity  of 
1-50,000  gals,  and  consists  of  a  chimney-like 
shaft  33  ft.  7  ins.  inside  diameter  at  the  ground 
line,  tapering  to  an  inside  diameter  of  24  ft. 
7%  ins.  at  a  height  of  GG  ft.  from  the  ground 
line,  at  which  point  the  shaft  assumes  a  cylin- 
drical  form,   which  is  continued  to  the  top. 

One  of  the  features  of  the  tank  is  that  it  is 
double.  There  are  two  water  storage  com- 
partments separated  by  dome  shaped  dia- 
phragms in  the  shaft.  These  diaphragms  serve 
as  bottoms  for  the  tanks.  The  upper  tank  has 
a  capacity  of  100,000  gals,  and  the  lower  one 
.50,000  gals.  The  upper  tank  is  used  for  stor- 
age of  water  in  case  of  fire  on  the  terminals 
and  the  lower  tank  is   for  general   use. 

In  a  report  on  concrete  water  tanks  for  rail- 
way service  presented  to  the  American  Rail- 
way Bridge  and  Building  Association,  a  de- 
tailed description  of  the  work  is  given  by  Mr. 


H.  E.  Sharpley,  -Assistant  to  the  Chief  Engi- 
neer, as  follows.  The  tank  was  built  under 
Mr.  Sharpley 's  supervision. 
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centers  in  three  concentric  circles.  The  con- 
crete in  the  foundation  consists  of  a  1 :2%  :5 
nii-xture.  and  was  poured  around  the  piles  on 
a  mud  foundation,  without  the  use  of  grillage. 
The  reinforcement  for  the  foundation  con- 
sists of  %-in.  corrugated  bars  laid  both  radial- 
ly and  as  concentric  circles,  six  of  these  cir- 
cular reinforcing  rods,  together  with  two  %-in. 
metal  rods  2  ft.  long,  spaced  10  ft.  apart,  tie 
in  the  foundation  around  the  piling,  prevent- 
ing any  tendency  of  the  foundation  to  spread 
outward.  Three  circles  of  %-in.  reinforcing 
rods  on  top  of  the  piling  act  to  distribute  the 
pressure   from   the    radial     reinforcing     rods. 


Q 
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Fig.    1 — Elevation    of    Reinforced    Concrete 

Double  Water  Tank  for  Central  of  Geor 

gia   Ry.  at  Savannah,  Ga. 

The  structure  is  carried  on  a  foundation 
consisting  of  112  pine  piles,  with  three  addi- 
tional piles  supporting  the  riser  and  overflow- 
ing pipes,  all  having  a  penetration  of  30  ft. 
below    permanent    moisture    and    driven    3    ft. 


Fig.  2 — Sectional  Elevation  Showing  Details 

of  Double  Tank  Tower,  Central 

of    Georgia    Ry. 


bars  10  ft.  long 
laid  in  a  horizontal  position  on  the  top  of  the 
circular  reinforcement  and  spaced  6  ins.  apart 
at  the  periphery.  Six  additional  concentric 
circles  of  %-in.  rod  are  laid  on  top  of  these 
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radial  reinforcing  rods  still  further  to  tie  in 
the  foundation.  The  foundation  is  10  ft.  6  ins 
wide  for  a  height  of  3  ft.  0  ins.,  from  whicli 
height  it  tapers  in  a  height  of  22  in>.  to  9  ins 
in  width  at  tlie  base  of  the  hollow  jjhaft. 

The  walls  of  the  shaft  below  the  tank  were 
made  of  a  1:2:4  mi.xture,  and  reinforced  hori- 
zontally with  %-in.  bars  embedded  near  the 
middle  of  the  wall  properly  curved  and  laid  in 
a  spiral.  The  pitch  of  the  spiral  being  1  ft. 
vertical  for  each  complete  circumference,  re- 
sulting in  what  is  practically  a  riuL'  or  hoop 
of  Vi-iii.  bars  every  12  ins.  in  heij^ht  of  tower. 
The  reinforcing  rods  were  lapped  over  24  ins! 
and  wired.  The  vertical  reinforcement  was 
also  %-in.  bars  spaced  24  ins.  in  centers, 
lapped  24  ins.  and  wired  to  the  horizontal  re- 
inforcement. 

At  the  periphery  of  the  tank  bottoms  the 
walls  of  the  shaft  were  widened  to  form  a 
supporting  ledge  for  the  dome  shaped  bottoms 
as  well  as  to  permit  of  the  necessary  rein- 
forcement to  resist  the  tendency  of  the"  dome- 
shaped  bottom  to  flatten  out  due  to  the  hydro- 
static pressure.  This  hydrostatic  pressure  was 
taken  care  of  by  using  horizontal  rings  of 
^6-in.  bars,  each  ring  being  made  up  of  a'  suffi- 
cient number  of  %-in.  bars  lapped  42  ins.  at 
joints  or  splices  in  successive  rings  stag.gered, 
and  the  successive  rings  so  spaced  to  take  up 
the  full  tensile  stress  when  the  tank  is  full 
of  water :  not  permitting  any  of  the  tensile 
stress  to  be  taken   up  by  the  concrete. 

In  addition  to  these  horizontal  rings  in  that 
part  of  the  shaft  forming  the  wall  of  the  tank, 
vertical  reinforcing  rods  of  %-in.  bars  were 
also  placed  16  ins.  apart.  The  dome-shape 
bottoms  and  walls  of  that  part  of  the  shaft 
forming  the  tanks  were  made  of  1  :1%  :2% 
mi.xture.  The  thickness  of  the  concrete  walls 
of  the  shaft  is  as  follows :  9  ins.  at  the  top 
of  foundation  and  gradually  decreasing  to  8 
ins.  at  a  height  of  66  ft.  above  the  ground  line, 
which  thickness  continues  to  the  widening  re- 
quired for  the  tank  bottom. 

The  wall  of  the  50.000-gal.  tank  is  9  ins. 
thick  and  that  of  the  upper  or  100.000-gal.  tank 
is  7   ins. 

The  size  of  gravel  used  in  foundation  was 
2  ins.  and  under;  in  the  .shaft  supnorting  the 
tanks.  1  in.  and  under,  and  in  the  dome  shape 
bottoms  and  shaft  forming  the  tanks,  %  in. 
and   under. 

The  roof  is  conical,  also  having  a  tendencv 
to  flatten,  which  is  taken  care  of  by  additional 
horizontal  rings  in  the  walls  of  the  shaft  in 
same  manner  as  the  tank  bottoms.  The  rein- 
forcement in  the  roof  consists  of  sheets  of 
3-in.  mesh  No.  10  expanded  metal  embedded 
near  the  center  of  the  slabs. 

The  portion  of  the  shaft  beneath  the  tanks 
is  li.ghted  by  windows  8x30  ins.  arranged  in 
the  form  of  a  spiral,  each  window  being  8  ft. 
higher  than  the  one  preceding  and  20°  in  ad- 
vance. In  each  of  these  window  openings  a 
pane  of  double  thick  glass  has  been  placed  and 
securely  fastened  with  neat  cement  mortar. 
Three  large  windows  and  a  panel  door  have 
been  provided  at  the  bottom  of  the  tower  to 
make  that  portion  serviceable  as  stora.ge  room. 
The  whole  structure  is  neat  and  pleasing  in 
appearance  and  resembles  somewhat  an  an- 
cient tower. 

The  riser  pipes  are  carried  up  inside  the 
tower  and  directly  through  the  bottoms  of 
the  tanks.  Access  is  had  to  the  tanks  by  an 
iron  ladder  which  runs  on  the  outside  of  the 
tower  from  the  bottom  to  the  top  and  extends 
down  on  the  inside  to  the  bottom  of  each 
tank.  Openings  are  provided  at  three  places 
along  this  ladder  with  platform  and  guard  rail 
to  permit  safe  passage  in  and  out.  The  lower 
opening,  about  75  ft.  above  the  ground,  is  at 
the  level  of  the  fire  alarm  bell  and  its  electro- 
mechanical striking  apparatus.  The  second 
opening  is  just  below,  and  third  just  above 
the  50,000-ga!.  tank.  In  addition  there  is  an 
opening  through  the  roof  to  the  100,000-gal. 
tank. 

Lightning  protection  is  provided  by  10  rods 
of  %-in.  solid  copper,  set  2  ft.  in  the  concrete, 
and  extending  5  ft.  above  the  parapet ;  each 
of  these  rods  terminate  at  the  upper  e/id  in  a 
three  point  aigrette.  The  low-er  ends  are  wired 
to  the  reinforcing  and  in  addition  are  connect- 


ed to  a  stranded  copper  wire  cable.  This  ca- 
i>ie  lorms  .a  complete  circle  just  above  the  con- 
crete and  IS  in  turn  connected  to  a  similar 
cable  embedded  m  the  concrete  just  at  the 
base  of  the  lower  tank.  This  bottom  cable  is 
connected  to  the  expansion  joint  of  the  12-' 
riser  pipe  which  acts  as  a  ground. 

The  tanks  are  supplied  bv  electrically  driven 
pumi>s  and  these  are  controlled  automatically, 
in  addition  metal  indicators  are  provided  on 
the  outside  to  show  correcilv  the  amount  of 
water  in  the  tanks. 

It  might  be  interesting  to  know  that  when 
vvatcr  was  hrst  turned  into  the  tanks  a  con- 
siderable number  of  small  leaks  developed  in 
the  sides,  evidently  due  to  not  using  sufficient 
care  in  cutting  the  wires  which  held  the  forms 
together.  These,  however,  rapidiv  took  up 
and  m  a  couple  of  months  the  tanks  became 
entirely  water-tight. 

The  concrete  work  was  done  by  the  Pied- 
mont Construction  Co.,  .\tlanta,  Ga.  The  av- 
erage force  employed  was  16  men,  including 
the  foreman  and  carpenter.  The  metal  forms 
which  were  used  arc  of  patented  design.  Only 
one  form  or  course  was  poured  each  day  and 
the  balance  of  the  time  being  spent  in  remov- 
ing, the  forms  set  the  day  before  and  putting 
them  in  place  for  the  ne.x't  pouring. 

The  entire  work  was  carried  out  midcr  the 
railway  company's  Chief  Engineer,  Mr.  C.  K 
Lawrence. 


Cost    of    Track    Laying    on    the    Erie 
Railroad. 

There  is  no  question  that  where  there  is 
sufficient  track  building  in  sight,  an  efficient 
track-laying  machine,  together  with  an  effi- 
cient organization,  will  effect  a  considerable 
economy  and  aid  in  completing  the  work  in 
a  shorter  time  than  by  old  methods,  but  to 
use  a  tracklaying  machine  economically  the 
grade  and  smaller  structures  should  be  ready 
so  that  the  track  laying  can  be  continuous. 
Otherwise  a  well-organized  gang  will  be  as 
eff^cctive  using  the  old  methods.  An  article 
by  H.  C.  Landon,  Division  Engr.  of  the  Eric 
R.  R.,  in  the  Erie  Railroad  Emi<!oyecs'  Mag- 
azine, gives  some  interesting  ligurcs  of  cost 
on  track  laying  under  the  old  methods,  which 
may  be  of  use  in  determining  whether  or  not 
the  use  of  a  track-laying  machine  will  be 
economical.  Mr.  Landon  writes  as  follows: 
"In  1905  and  1906,  while  Engineer  M.  of 
Way  of  the  Buffalo  &  Susquehanna  R.  R.,  I 
was  in  direct  charge  of  all  track  laying,  bal- 
lasting, etc.,  between  Wellsville  and  Buffalo, 
and  had,  in  fact,  previous  to  this  time,  charge 
of  all  the  track  laying  of  the  Buffalo  &  Sus- 
(|uehanna  system  from  1898,  about  1 10  miles 
in  all.  I  have  not  the  data  of  cost  of  this 
work,  except  that  with  the  low  price  of  labor, 
the  cost  per  mile,  including  rental  of  engines, 
cars,  etc.,  and  the  cost  of  labor,  it  did  not 
exceed  $275  per  mile.  As  much  as  5,700  ft. 
of  track  had  been  laid  in  a  single  day  with 
about  65  men,  through  the  winding  valleys  of 
the  branches  of  the  Susquehanna  River,  south 
of  Wharton,  Pa.,  and  the  average  kept  up  to 
very  close  to  a  mile  per  day,  where  any  con- 
siderable grade  was  ready  ahead  of  the  track 
layers. 

On  the  line  between  Wellsv'ille  and  Buffalo 
there  were  a  large  number  of  bridges  to  be 
constructed,  as  the  track  laying  advanced,  the 
steel  for  the  bridges  being  brought  over  the 
new  line,  so  that  the  track  layers  hardly  be- 
came organized  for  rapid  work  before  they 
were  stopped  for  a  period  of  two  or  three 
days  to  two  months,  while  the  new  structures 
were  being  erected.  During  this  period  the 
track  layers  were  ballasting  the  new  track, 
or  engaged  in  completin,g  unfinished  track  on 
troublesome  fills.  The  laborers,  especially  the 
spikers  and  members  of  the  iron  gang,  had 
had  previous  experience,  and  had  in  general 
become   quite  expert   in   the   work. 

.\bout  one-third  of  the  men  were  Hunga- 
rians and  the  balance  Italians.  No  natives 
were  employed.  While  at  first  the  Slavs  were 
decidedly  the  better  laborers,  some  of  the 
Italians  became  expert  in  spiking  and  in  hand- 
ling  the   rail,   so   that    spike   gangs    and    iron 


gangs  were  made  up  ol  it:iliaiis  and  Hunga- 
rians, creating  a  rivalry  which  expedited  the 
work  considerably. 

Two  truck  gangs  were  always  employed, 
passing  each  other  by  using  a  portable  turn- 
table, or  by  lifting  the  heavy  truck  body  from 
the  wheels.  Good  camp  cars  were  provided, 
and  also  a  well-equipped  blacksmith's  shop. 
A  combined  gasoline  engine  and  pump,  and 
a  tank  of  10,000  gals,  capacity— which  could 
be  quickly  taken  down  and  erected — formed 
part  of  the  equipment,  so  that  the  track-laying 
engine  could  be  kept  close  to  the  work, 

The  longest  stretch  of  grade  which  was 
ready  for  the  track  and  where  no  large 
bridges  intervened  to  delay  the  work,  was  be- 
tween Belvidcre  and  Belfast  and  White 
Creek  bridge.  On  this  stretch  it  was  demon- 
strated what  a  track-laying  gang  could  do 
when  the  organization  was  well  in  haml.  This 
work  does  not  compare  with  feats  in  the  west 
over  a  level  country,  but  among  the  winding 
roads  of  the  east,  it  does  compare  very  favor- 
ably. The  biggest  day's  work  on  this  stretch 
was  5,000  ft.  and  the  aver.ige  for  the  6  miles 
was  4,600   ft.  per  day. 

■    North  of  White  Creek  bridge,  5,900  ft.  wa^ 
lai<l  on  July  2,   1905,   including  delay  of   sev 
er.il  hours  placing  a  small  briilge  at  Transit 
Bridge.     The  average   for  this  one  gang  dur 
ing  the  time   employed   was  about  4,400   feet 
per  day. 

Other  smaller  gangs  were  employed  out  of 
.Arcade  and  Hamburg,  working  north  and 
south  to  reach  important  large  structures 
nearby,  and  while  these  did  not  accomplish  as 
much  in  a  single  day,  the  average  of  about 
50  ft.  per  man  was  accomplished. 

The  track-laying  gang  was  made  up  about 
as  follows : 

1  foreman,   at   %\ j    4.00 

2  assistant   foremen,   at   %'i G.OO 

\'l  spikers  and  nippers,  at  J1.50 18.00 

36  trackmen,    at    Jl.BO 54.00 

2  tie  tiers,  at  Jl.r.o 3.O0 

2  tie  spacers,  at  J1.50 3.OU 

1  spike  puller,  at  »1.50 1.50 

4  bolters,    at   $1.50 6.0O 

2  rail  unloaders,  at  J1.50 3.00 

4  tie  unloaders,  at  H.50 6.00 

1  water   boy,   at   $1.25 1.25 

Total    $105.75 

Behind  the  suppTy  train,  full  tte-lng: 

1  foreman,   at   $3 $    3.00 

24  laborers,    at    $1.50 36.00 

1  timekeeper,    at    $2 2.00 

Total    $  41.00 

At  storage  yard,  loading  rail  and  ties: 

1  foreman,    at   $3 $     3.00 

24  laborers,    at    $1.50 36.00 

Engine  and  crew,  at  $40  per  day 40.00 

Total    $  79.00 

Total   In    all $225.75 

The  average  amount  of  track  laid  per  day 
was  over  4,000  ft.  At  4,000  ft.  per  day  the 
cost  per  mile  would  be  $297.97.  .As  much 
material,  rail,  ties,  etc.,  was  received  while 
track  laying  was  in  progress,  the  expense  of 
rchandling  in   the   supply   yard   was   avoided. 

The  auditor's  books,  when  rail  laying  was 
completed  between  Wellsville  and  Buffalo,  in- 
dicated the  entire  cost  of  labor  for  laving 
98.1  miles  of  track  to  be  $29,515.45,  or  S.3i'K».85 
per  mile.  Of  this  98.1  miles  of  track,  85  miles 
was  main  track  and  the  balance  sidings,  "wye" 
tracks,  and  passing  tracks. 

The  labor  cost  included  the  building  of  the 
turnotits,  etc.  This  is  the  total  cost  of  labor, 
including  engine  and  train  crew,  fuel,  supplies 
and  rental  of  engine  and  of  office  force. 

All  rail  laid  was  80-lb.  A.  S.  C.  E.  section. 


The  U.  S.  Civil  Service  Commission  an- 
nounces examinations  to  secure  eligibles  in  the 
positions  of  (1)  senior  highway  engineer.  Of- 
fice of  Public  Roads,  Department  of  Agricul- 
ture, at  a  salary  ranging  from  $2,000  to  $2,400, 
and  (2)  specialist  in  rural  engineering.  Office 
of  Experimental  Stations,  Department  of  .Ag- 
riculture, at  Washington,  D.  C,  at  a  salary 
ranging  from  $1,500  to  $1,800  per  annum.  In- 
formation and  blanks  may  be  had  from  the 
Civil  Service  Commission  at  Washington.  Ap- 
plications must  be  filed  at  Washington  by  Jan. 
3,  1912. 
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PERSONALS. 

Mr.  Thos.  E.  Mitten,  President  of  the  Chicago 
City  Railway  Co..  has  resigned. 

Mr.  Bert  L.  Baldwin  has  been  appointed 
Superintendent  of  Water  Works  of  Cincinnati. 
Ohio. 

Mr.  J.  A.  Zehner  has  been  appointed  Division 
Engineer  of  the  Mahanoy  Division  of  the  Lehgh 
Valley  R.  R. 

Mr.  W.  Pagan,  Mem.  Inst..  C  E.,  has  been 
appointed  Deputy  Commissioner  of  Railways  of 
Queensland.   Australia. 

Mr.  Henr\-  F.  Waige,  formerly  Chief  Engi- 
neer of  the  Clinchfield  Coal  Company,  has  been 
appointed  City  Engineer  of  Cincinnati,  O. 

Mr.  F.  Merritt.  Chief  lingineer  of  the  Gulf, 
Colorado  &  Santa  Fe  R.  Tl.,  has  been  given  Jur- 
isdiction over  the  Pecos  &  Southern  Texas  Ry. 

Mr.  Paul  Schultze.  Mem.  Am.  Soc.  C.  E..  for- 
merly Superintendent  of  Highways  of  Oneida 
County,  N.  Y.,  has  been  appointed  Citv  Engi- 
neer of  Troy,  N.  T. 

Mr.  A.  S.  Lewis.  Chief  Engineer  and  Superin- 
tendent of  Lincoln  Park  System  has  been  re- 
appointed by  the  Board  of  Commissioners  of 
Lincoln    Park,    Chicago. 

Mr.  I.  F.  Stern  has  resigned  his  position  as 
Bridge  Engineer  for  the  Chicago  &  Northwest- 
ern Ry.  Co.  and  has  entered  private  prac- 
tice with  ofHces  at  315  Old  Colony  Bldg.,  Chi- 
cago. 

Mr.  Wm.  T.  Donnelly  was  elected  President 
of  the  Brooklyn  Engineers'  Club  at  the  annual 
meeting  on  Dec.  14,  Mr.  John  F.  Steinmetz  Vice- 
President,  Mr.  Jos.  Strachan  Secretary  and  Mr. 
James  W.   Xelson  Treasurer. 

Mr.  I.  A.  Cottingham,  Engineer  Maintenance 
of  Way  of  the  Houston  &  Texas  Central,  of  the 
Houston  East  &  West  Texas  and  the  Houston  & 
Shreveport  Ry.,  has  been  appointed  to  Assistant 
General  Manager  of  these  roads. 

Mr.  Edward  Shelah,  formerly  Engineer  of 
Maintenance  of  Way  of  the  Wabash  Railroad, 
bpringfleld  and  Decatur  Divisions,  has  retired 
on  account  of  ill  health.  Mr.  Shelah  will  be  re- 
tained as  Consulting  Engineer  of  the  Railway. 

Mr.  W.  C.  Aj-mstrong,  formerly  Terminal  En- 
gineer for  the  Chicago  &  Xorthwestern  Rv.,  un- 
der whose,  direction  the  Chicago  terminal  has 
been  constructed,  has  been  appointed  Bridge 
Engineer  of  the  road  to  succeed  Mr.  I.  F.  Stern. 

Mr.  Creighton  H.  Hollingsworth.  Member 
American  Society  of  Engineering  Contractors, 
formerly  Superintendent  of  Construction  for  the 
Buffalo  Dredging  Co.,  Buffalo.  N.  Y.,  has  be- 
come Superintendent  for  O'Toole  &  Gilleray, 
General  Contractors,  of  Ottawa,  Canada. 

Mr.  Mason  D.  Pratt  was  elected  President  of 
the  Engineers-  .Society  of  Pennsylvania  at  the 
annual  meeting  on  Dec.  11,  Mr.  Chas.  H.  Mercer 
First  ^lce-Presidcnt.  Mr.  Farley  Gannett  Sec- 
ond \  ice- President.  Mr.  John  K.  Mevers  Treas- 
urer and  Mr.  Edward  R.  Dasher  Secretary. 

Mr.  D.  K.  Coleburn,  Engineer  Maintenance  of 
Way  ot  the  Galveston,  Harrisburg  &  San  An- 
tonio and  the  Texas  &  New  Orleans  Puiilways, 
has  been  appointed  Assistant  General  Manager 
with  jurisdiction  over  the  same  department  and 
such  new  duties  as  shall  be  assigned  to  him, 

Mr.  Geo.  H.  Preston,  Assoc.  Mem.  Soc.  C.  E  , 
has  resigned  his  position  as  Structural  Engineer 
with  the  Turner  Construction  Co.  to  enter  the 
services  ot  F.  J.  Ellithorpe  &  Co.,  Consulting 
Engineers,  in  connection  with  the  air  cushion 
installation  for  2S  Otis  elevators  in  the  new 
VVollworth  Bldg.,   New   York  City. 

^J*?";  J°hn  A.  O'Connor  has  been  appointed 
Chief  Engineer  in  charge  of  the  construction  of 
the  canal  terminals  of  the  New  York  barge 
canal.  Mr.  Carleton  Greene,  New  York  City 
has  been  appointed  Division  Engineer  to  have 
charge  of  the  terminal  work  for  the  barge  canai 
at  New  Y-ork  City.  Mr.  O'Connor  and  Mr 
Greene  were  formerly  Resident  Engineers  on 
the  barge  canal  work 

Mr  Calvin  W.  Hendrick,  Chief  Engineer  of 
the  Sewerage  Commission  of  the  citv  of  Balti- 
T=J®''*V?^  re-elected  President  of  the  National 
Association  for  Preventing  Pollution  of 
Rivers  and  Water  Ways  on  December  13  The 
other  officers  elected  were  Mr.  Rudolph  Haring. 
^rst  Vice-President:  Brigadier  General  Geor|e 
S' tJ°J,"''*''  Second  Vice-President,  and  Mr  H 
DeB.    Parsons,    Secretary  and   Treasurer. 

Mr.  C.C  Cooke  has  been  appointed  Chief  En- 
gineer of  the  Wichita  Falls  &  Northwestern  Rv 
Co.  of  Texas,  'The  Wichita  Palls  &  Northwestern 
Ry.  Co.  and  the  \\i<hita  Falls  &  Southern  Rv. 
Co.  His  appointment  was  affected  on  the  1st  of 
December.  Mr.  Fiaricis  V.  Marshall,  formerly 
Assistant  Engineer  of  the  railroad  at  Decatur, 
has  been  .-ipiiointed  Engineer  of  Maintenance  of 
Way  of  the  Springfield  &  Decatur  Division. 

T!-^^  ^-  ®;  ^^^f.  ^"^  *'<^<'"  appointed  Assistant 
Engineer  of  the  Pere  Marquette  Ry.  Co.  at  De- 
troit. Mr.  \.  E.  Duncan,  formerly  Assistant 
Engineer  of  the  Pere  Marquette  Ry.  Co.  at  De- 
troit, has  been  appointed  Division  Engineer  at 
Ionia.  Mich.  Mr.  J.  P.  Reynolds,  formerly  Di- 
visiori  Engineer  at  Grand  Rapids,  has  been  "made 
Division  Engineer  at  Traverse  Citv.  and  Mr  W 
J.  Long  succeeds  Mr.  Reynolds  at  Grand  Rapids' 


^Ir.  Wm.  Madden,  formerly  Division  Engineer 
at  Detroit,  lias  been  transferred  to  Division  En- 
gineer at  I'ort  Huron. 

Mr.  Louis  C.  Kelsey,  Civil  and  Hydraulic  En- 
gineer. Selling  Bldg.,  Portland,  Ore.,  has  been 
employed  bj-  the  Oregon  State  Board  of  Health 
to  make  reconnoissances.  preliminary  surveys 
and  inveestigations  and  to  prepare  .a  report  and 
estimates  on  cost  and  results  of  constructing  a 
gravity  water  system  from  Clear  Lake  in  the 
Cascade  Mountains  to  the  state  institutions  at 
Eugene  and  Salem  and  for  providing  adequate 
water  for  cities  and  towns  from  Eugene  to 
Salem.  This  is  preliminary  to  action  by  the 
legislature  and  municipalities  toward  carrying 
out  a  gra\ity  water  supply  propject.  If  the  proj- 
ect is  can  led  out  there  will  be  required  a  main 
suppb'  line  of  approximately  60  miles  in  length 
besides  subsidiary  lines  of  about  .">  miles  in 
len.gth,  together  w-ith  distributing  reservoirs 
and  pipe  distiibuting  systems. 


Civil  Engineering  Society  Meetings. 

Pacific  Northwest  Society  of  Engineers. — Jo- 
seph Jacobs.  SOo  Central  Bldg.,  Seattle.  Wash.. 
Sec'y.  Annual  meeting  at  Seattle.  Wash.,  Jan- 
uary C. 

American  Society  of  Engineering  Contractors. 
— J.  R.  Wenilinger,  13  Park  Row,  New  Y'ork. 
Sec'y.     Annual  meeting  at  New  Yuik,  Jan.  S). 

Michigan  Engineering  Society.  —  Altia  L. 
Holmes.  Grand  Rapids,  Sec'y.  Annual  meeting 
at  Lansing,  ,Tan.  9-11. 

Western  Society  of  Engineers. — .1.  H.  Warder. 
Sec'.N.     Annual  niceting  at   Chicai^o.  .Ian.  10. 

Iowa  Association  of  Cement  Users. — Ira  A. 
Williams.  ^Vmes.  la.,  Sec'y.  Annual  show  and 
convention  at  Sioux  City,   Jan.   10-12. 

Eastern  Cement  Show. — Annual  show  at  Madi- 
son .Square  Garden,  New  York,  Jan.  ;i-Feb.  3. 

Engineers'  Society  of  Western   Pennsylvania. — 

Elmer  K.  Hiles.  S.jll  Oliver  BklK..  I'ittsburgh. 
Sec'y.     Annual  meeting  at   Pittsburgh.  Jan.   16. 

American  Society  of  Civil  Engineers. — Charles 
W.  Hunt,  220  W.  57th  St.,  New  Yoik.  Sec'y. 
Annual   meeting  Jan.    17-lS. 

Illinois  Society  of   Engineers  and   Surveyors. — 

E.  K.  R.  Tratman,  1138  Monadnock  Block,  Chi- 
cago, Sec'y.  Annual  meeting  at  Urbana,  Jan. 
17-l!i. 

Ohio  Engineering  Society — C.  J.  Knisely,  New 
Philadelphia,  Sec  y.  Annual  meeting  at  Cleve- 
land. Jan.  24-26. 

Canadian    Society    of    Civil    Engineers C.    H. 

McLeod,  113  Dorchester  St.,  Montreal,  Sec'v. 
Annual  meeting  at  Montreal,   Jan.   24-26. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  4 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Electric  Signal  Apparatus.— Paper,  6x9  ins.  26 
pp.  The  Hall  Signal  Co..  122  So.  Michigan  Ave. 
Chicago,   III. 

These  loose  leaves  have  just  come  off  the  press 
containing  illustrations,  specifications  and  lists 
of  prices  of  relay  apparatus  and  parts. 

Electric  Rock  Drills.— Paper,  SxlOy,  ins.,  S  pp. 
Pneumelectric   Machine   Co.,    Syracuse,   N.   Y. 

This  catalog  illustrates  and  describes  the  elec- 
trically operated  rock  drills  which  are  now  being 
manufactured  by  this  company.  Complete  de- 
scriptions of  the  parts  of  the  machine  are  given 
with  special  attention  to  the  details. 

Portable  Dumping  Boxes.— Paper,  7%x5  ins.. 
4  pp.  Lverett  Manufacturing  Co.  Newark  New 
York. 

This  catalog  gives  complete  information  re- 
garding the  construction  of  the  Everett  Bottom 
Dump  Wagon  with  dimensions  and  illustrations. 

Rope  Transmission.— Paper,  .5^x7^  ins  2S 
pp.     Columbian  Rope  Co.,  Auburn,  N,  Y. 

This  book  gives  information  of  material  as- 
sistance to  anyone  interested  in  the  operation 
ot  rope  drives.  Illustrations  of-  installations  are 
shown  with  complete  discussions  and  descrip- 
tions. Tables  of  sizes,  weights,  breaking 
strengths,  largest  working  tension,  horsepower 
etc.,  are  given.  f      ^'. 

Wood  Working   IVIachinery.— Paper,  9x6  ins     24 

IP-  ,  •^':",«=^'a  ^''^''s  MfS-   Co.,   196  Water  St.    New 
3  ork  City. 

h  J,',i'''  ^''i^^^'S?  il'ustrates  and.  describes  foot, 
hand  and  light  power  wood  working  machinery. 
Bulletin  IS  No.  21A  and  contains  ramplete  de- 
tail's" ^'"^  illustrations  of  machines  and  de- 
Waterproof  Cement.— Paper,  7x5  ins.,  32  pp 
Hercules  Waterproof  Cement  Co.,  208  Pearl  St 
DUrraio,  N.    i. 

This  catalog  gives  several  summaries  of  re- 
ports  of   tests   of   Hercules    waterproof   cement 


and    gives    illustrations    of    various    construction 
where  this  material  is  used. 

Another  pamphlet  3x6  ins.,  24  pp.,  gives  the 
results  of  tests  by  the  Research  laboratory  of 
the  company  and  a  discussion  of  waterproofing 
and  methods  of  strengthening  standard  Port- 
land cement. 

Water  Meters.— Paper,  4x9  Ins.,  32  pp.  Buffalo 
Meter  Co.,  270  Terrace,  Buffalo,  N.  Y. 

This  catalog  inustrates  and  describes  Ameri- 
can and  New  Niagara  water  meters  and  acces- 
sories. Illustrations  are  given  showing  the  de- 
tails of  construction.  Catalog  also  contains  price 
list  and  tables  of  capacities,  dimensions  and 
weights. 

Stationery  and  Office  Supplies. — Paper.  S%xl2 
ins.,  .56  pp.  Stromberg,  Allen  &  Co.,  430  S.  Clark 
St.,  Chicago,  111. 

Bulletin  No.  2.'j.  under  date  ot  January,  1912, 
gives  a  complete  list,  with  tables  and  prices,  of 
up-to-date  stationery  and  office  supplies. 

Sergeant  Rock  Drills. — Paper,  6x9  Ins..  4  pp. 
Ingersoll-Rand  Co.,  11  Broadway,  N.  Y.  City. 

Bulletin  No.  410S  describes  the  "B-104"  Ser- 
geant drill,  which  is  brought  out  for  the  special 
purpose  of  driving  small  headings,  sloping,  or 
similar  work  requiring  a  light  and  small  but 
powerful  machine.  Illustrations,  specifications 
and  lists  of  duplicate  parts  are  given. 

Factories  and  Warehouses  of  Concrete. — Pa- 
per, 6-x9  Ins.,  224  pp.  Association  of  American 
Portland  Cement  Manufacturers,  Philadelphia, 
Pa. 

The  purpose  of  this  book  is  to  present  to  those 
intending  to  build  industrial  buildings  a  few  ex- 
amples of  factories  and  warehouses  of  reinforced 
concrete  construction.  There  are  235  buildings 
shown,  which  house  19S  industries.  Thirty  states 
are  represented,  as  is  also  the  work  of  132  archi- 
tects, 193  engineers  and  97  contractors. 

Electric  Fans. — Paper.  SxlO%  ins.,  40  pp.  Gen- 
eral Electric  Company.  Schenectady,  N.  Y. 

Bulletin  No.  4S95  contains  illustrations,  de- 
scriptions and  prices  of  electric  fans. 

Goulds  Pumps. — Paper.  8x10  ins.,  16  pp.  Goulds 
Manufacturing  Co.,  Seneca  Falls,  N.  Y. 

Bulletin  No.  106  is  entitled  "V.acuum  and  Stuff 
Pumps,"  containing  illustrations,  descriptions, 
diinensions  and  capacities. 

Paving  and  Roads. — Paper.  5%x7%  Ins.,  16  pp. 
The  Texas  Co.,  17  Battery  Place,  New  York  City. 

This  pamphlet  is  published  monthly  in  the  in- 
terests of  good  roads.  It  contains  several  arti- 
cles of  interest  to  road   builders. 

Deane  Pumps. — Paper,  6x9  ins.,  32  pp.  Deane 
Steam  I'ump  Co..  115  Broadway.  New  York  City, 

Catalog  D  205  deals  with  triplex  power  pumps. 
This  bulletin  is  intended  to  give  a  clear  insight 
into  the  details  of  the  construction  of  these 
pumps.  The  treatise  will  prove  of  practical  value 
to  the  operating  engineer.  Complete  illustrations 
and  descriptions  are  given,  with  tables,  speci- 
fications and  useful  information. 

Portland  Concrete  Pile. — Paper,  6x9  ins.,  62  pp. 
Portland  Concrete  Pile  &  Equipment  Co.,  Port- 
land, Ore. 

This  catalog  deals  with  products  of  the  above 
named  compa^iy  and  also  the  Puget  Concrete 
Construction  Co.,  Seattle,  Wash.,  and  the  Gulf 
Concrete  Construction  Co.,  Houston,  Texas.  The 
pages  give  a  detailed  description  of  the  Portrand 
Pile,  together  with  its  advantages,  and  a  com- 
parison of  wooden  and  concrete  piles.  The  ex- 
amples given  cover  a  wide  range  of  work. 

Watertight  Floor  Outlets. — Paper,  6x9  ins.,  16 
pp.  Steel  City  Electric  Co.,  1207-19  Washington 
Ave.,  North  Side,  Pittsburgh,  Pa. 

Bulletin  E  gives  complete  illustrations  and 
descriptions  of  the  Fullman  Adjustable  Water- 
tight Floor  Outlets.  Special  attention  is  given 
to  details  and  a  list  of  prices  is  given. 

Another  catalog  Issued  by  this  company,  6x9 
ins.,  12  pp..  is  condensed  from  catalog  H  and 
supersedes  Bulletin  D.  This  gives  illustrations 
of  Steel  City  Stamped  Outlet  Boxes  and  a  list 
of  prices,  etc. 

Radiator. — Paper,  8^4x7  ins.,  24  pp.  American 
Blower   Compan.v,    Detroit,    Mich. 

Bulletin  No.  306  deals  with  the  Vento  Cast- 
iron  Hot-Blast  Heater.  Gives  complete  illus- 
trations and  descriptions,  with  special  attention 
to  details   of  construction. 

Hoisting  Machinery. — Paper,  9x12%  ins.,  8S 
pp.  The  Contractors'  Plant  Manufacturing  Co.. 
Buffalo.    N.    Y. 

These  pages  contain  illustrations,  descriptions, 
tables  of  sizes,  etc..  of  various  contractors' 
hoists,  boilers,  derricks,  fittings,   etc. 

Webster  Method.— Paper.  6x9  ins.,  20  pp. 
Webster  Mfg.    Co.,    Tiflin,    Ohio. 

This  interesting  monthly  bulletin  deals  with 
conveying  machinery  for  coal  handling,  gravel 
washing,   etc. 

Building  Progress.— Paper,  >i'^x9%  ins.  Na- 
tional Fire   Proofing  Co.,   Pittsburgh,   Pa. 

This  is  the  December  number  of  this  com- 
pany s  bulletin,  which  contains  some  interest- 
ing articles  regarding  fireproof  construction 
with  special   reference   to   well-known   buiMings 
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Railroad    con.--: ruction 

The   Doings     """"k    has   made    an    aiispi- 

£  cioiis  beginning  of  the  new 

4.1,      \xi     1  ■'^^'''  J"f'g'n§  •'"  l>--ist   from 

the  Week.  the  contracts  that  have  been 
let  during  the  closing  weeks 
of  December.  The  chief  of 
these  contracts  was  the  one  for  the  extension 
of  the  Oregon  Short  Line  from  V'aJe,  ()re.. 
west  up  Malheur  Canyon  to  Dog  .Mountain! 
This  work  calls  for  approximatefv  l:J<)  miles 
of  line,  and  will  cost  about  $tJ.ijiio,OUli.  The 
Utah  Construction  Co.,  Ogden,  Utah,  secured 
the  general  contract,  and  has  already  placed 
subcontracts  with  the  Brown  Construction  Co. 
and  the  Wasatch  Construction  Co.  .•\nother 
good-sized  contract  that  was  let  the  latter 
part  of  December  calls  for  the  construction  of 
tiO  miles  of  line  from  Dodge  City,  Kan.,  south- 
west, for  the  .Atchison,  Topekii  &  Santa  Fe 
Ry.  .\mong  the  other  railroad  construction 
contracts  let  recently  are  the  following :  L. 
J.  Smith  Construction  Co.,  Kansas  Citv,  Mo.! 
for  31  miles  of  double  track  work  in  New 
Mexico  from  the  Santa  Fe  system;  John  T. 
.■\dams,  Columbus,  O.,  for  the'  projected  road 
of  the  Battle  Creek,  Coldwater  &  Southern 
Interurban  Ry.  Co.  of  .Michigan;  Lindquist 
Bros.,  2201  First  A\e.,  Seattle.  Wash.,  for 
grubbing,  grading  and  installing  culverts  for 
three  miles  of  electric  railway  for  the  Lake 
Burien  Ry.  of  Seattle;  the  McCarthy  Im- 
provement Co.,  Davenport,  la.,  for  grading 
for  the  Longv^iew  Park  street  car  line  of  the 
Tri-City  Ry.   Co.  of  Davenport,  la. 

The  principal  contract  for  bridge  work  let 
recently  appears  to  be  the  one  for  the  Lud- 
low A\e.  viaduct  at  Cincinnati,  O.  Contracts 
for  various  parts  of  this  work  were  let  to 
C.  H.  Glandorf,  Thos.  P.  Stack  and  The 
Kirchner  Construction  Co.,  all  of  Cincinnati, 
O.,  the  total  amount  of  the  contracts  being 
S2-5fl,o85.  Several  big  bridge  jobs  are  to  come 
up  for  letting  shortly.  The  City  of  Chicago, 
111.,  has  begun  advertising  for  bids  for  sev- 
eral new  bridges  to  be  erected  under  the 
$4,655,000  bond  issue  voted  at  the  Nov.  7 
election.  The  Kansas  City  Terminal  Co.  of 
Kansas  City,  Mo.,  is  also  preparing  to  let 
about  $1,000,000  worth  of  contracts  for  via- 
ducts, subways  and  retaining  walls  in  con- 
nection with  its  terminal  project  at  Kansas 
City. 

In  the  line  of  drainage  and  levee  work  the 
principal  contracts  let  in  the  past  few  days 
appear  to  be  the  ones  secured  by  R.  H.  &  G. 
-\.  iNIcWilliams,  Chicago,  111.,  and  the  Kinser 
Construction  Co.,  Chicago,  111.  The  McWill- 
iams'  contract  provides  for'  about  1,600,000  cu. 
yds.  of  ditch  work  for  Bayou  Deview  Drain- 
age District  No.  5  of  Poinsett  County,  .Ark. 
The  Kinser  Construction  Co.'s  work  is  a  sub- 
contract from  the  Illinois  Dredging  &  Con- 
struction Co.,  of  East  St.  Louis.  111.  It 
amounts  to  about  $880,000  and  calls  for  the 
filling,  dredging  and  mattress  work  for  the 
construction  of  the  levee  in  front  of  East 
St.  Louis,  111.  The  most  important  item  re- 
garding irrigation  work  is  that  the  citizens  of 
the  Kittitas  Reclamation  District  in  Wash- 
ington have  voted  to  issue  $-5,000,000  of  bonds 
to  pay  for  the  construction  of  the  high  line 
canal.  It  is  expected  that  work  on  the  canal 
will  be  started  within  the  next  six  months. 
The  canal  willfurnish  water  to  about  i,i0,000 
acres  of  land. 

In  the  way  of  road  and  street  work,  the 
principal  paving  contracts  let  recently  appear  to 
be  the  ones  at  Edmonton,  .\lberta,  and  at 
Portland,  Ore.  The  latter  contract  calls  ^or  the 
hard   surfacing  of   Sandy   Blvd.,  the  cuniract 


Will-  aw.inlca  1..  Oii.^;„n  iMdependcnt  Pavnig 
to.,  rortland.  Ore.,  ai  $lli;t,on(i.  The  E.hiion- 
lon  work  calls  tor  75.iMin  s.i.  v.l.s.  ,.f  bituliihic 
pavement,  the  contract  lor  this  being  awarded 
\"  /'"^  .H'.'."'"''''-"  ^'-'^'"K  S:  Conlractii.f!  Co.. 
Ltd.,  .11  Wnnnpeg  and  K.lmontoM.  and  •.'.•,.i"Hi 
.s'|.  yds.  <.t  sheet  a.si.halt.  the  contract  lor 
llie  latter  being  let  to  the  .\ali,.nnl  I'avinij  & 
Con,structmg  Co..  Ltd..  Winnipeg.  .Man.  Ol 
nuerest  to  road  builders  is  the  stntcment  that 
!t  IS  planned  t.>  begin  construction  work  in 
the  early  spring  on  the  entire  line  of  the  Cole- 
man Du  Pont  Road  in  Delaware.  This  high- 
way will  be  1116  miles  in  length,  and  a  con- 
siderable part  of  it  will  l,e  l.uilt  bv  force 
account.  I- rank  M.  Williams,  Du  Pon't  Bldg 
W  ilimngton,  Del.,  is  the  Chief  Engineer. 

Late  advices  from  Ottawa  indicate  that  the 
Canadian  Government  will  carrv  out  the  plans 
lor  the  development  of  Courtiiev  Bav,  the 
site  of  the  National  Transcontinental  terminal 
at  St.  John's.  .\.  B.  Bids  on  this  work  were 
taken  under  the  former  administration,  the 
Xorton-Griffiths  Co.,  London.  England,  at 
$i,700,(iOij.  being  the  low  bidder.  It  is  now- 
probable  that  the  work  will  be  awarded  to 
that  company  and  work  started  in  the  spring. 
I  he  contract  will  provide  for  the  construction 
of  a  breakwater  across  the  entrance  of  the 
bay  to  protect  it  from  the  heavv  seas  which 
prevail  whenever  there  is  a  wind  from  the 
south;  for  the  dredging  of  an  entrance  to  the 
basin  and  the  basin  itself;  for  the  construc- 
tion of  wharves  and  warehouses,  and  a  dry- 
dock  large  enough  to  accommodate  the  biggest 
ocean-going  vessels. 


There    are    many    indica- 
tions that   business   in  geii- 
The  eral   will   be  better   in    1312 

Outlook         ''''■'"    ''   ^^'^s   ill    1911.      Not 
for    1Q12  '''*    \east    of    these    indica- 

tioiis  is  the  air  of  conser- 
vative cheerfulness  that 
prevails  in  most  lines  of  trade  and  industry. 
The  decisions  last  year  of  the  U.  S.  Supreme 
Court  in  the  Standard  Oil  and  Tobacco  cases 
and  the  results  that  followed  have  in  a  meas- 
ure reassured  capitalists  regarding  the  work- 
ing of  the  Sherman  anti-trust  law.  This,  and 
the  fact  that  money  is.  and  promises  to  be, 
reasonably  easy,  indicates  that  the  coming 
season  will  see  increased  expenditures  in 
many  lines  of  industrial  development.  The 
amount  of  railroad  construction  as  regards 
new  main  lines  in  101 1,  as  is  shown  elsewhere 
on  this  page,  was  the  smallest  since  1897. 
The  present  outlook  indicates  that  railroad 
construction  work  in  1912  will  exceed  the  rec- 
ord of  the  previous  year.  Indications  of  this 
are  seen  in  the  awarding  of  contracts  during 
the  last  week  of  the  past  \ear  In  the  Oregon 
.Short  Line  for  some  140  miles  oi  new  line  in 
Oregon,  and  by  the  .Atchison.  Topcka  &  Santa 
Fe  for  60  miles  of  new  line  in  Kansas.  Many 
of  the  other  large  railroads  have  mapped  out 
extensive-  construction  programs,  and  it  is 
practically  a  certainty  that  much  of  their  work 
will  be  placed  under  contract  this  year.  In 
.\ew  England  much  railroad  work  is  already 
assured  by  The  Grand  Trunk  Ry.  and  prob- 
ably the  Boston  &  Maine.  The  former  road 
expects  this  year  to-  build  its  new  lines  from 
Palmer.  Mass.,  to  Providence,  R.  I.,  and  from 
Windsor,  Vt.,  to  Brattleboro,  Vt.  The  start- 
ing of  w-ork  on  these  lines  will  also  mean  that 
the  Boston  &  Maine  will  likewise  begin  work 
on  several  expensive  cutoffs.  In  the  middle 
west  the  Minneapolis  &  St.  Louis,  it  is  ex- 
pected, will  begin  work  shortly  on  two  exten- 
sii'i's    to    the   Canadian    liorder.      The   Chicaco 
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&  -Vorthwestern  Ky.  will  also  begin  C' 
lion  work  on  its  new  line  to  the  llliii 
lield.  It  is  in  the  South,  however,  I 
most  construction  work  will  probablv  1 
The  Louisville  &  .Nashville,  the  Kri: 
the  Illinois  Central,  of  the  older  roac 
plans  for  much  new  construction  ami 
meiit  Work  in  this  section  of  ihe  couii 
several  new  CMinpanies  which  have  hei 
been  busy  with  the  preliminaries  have 
the  gracliiig  stage.  In  other  lines  of  ci 
tion  and  construcliim  work  the  prospi 
l>riKht.  Ill  .\ew  V.irk  state  there  is  $lli 
to  be  spent  for  barge  canal  terminal; 
foniia  work  will  be  started  on  the  $1(! 
iiyslcm  of  highways;  in  Pennsylvania 
lia\e  been  made  for  road  work  whi 
cost  $.'),OOU,lMMI  ,,r  $6,(MHi,ooiP;  aiicl  in  ( 
work  will  be  started  on  the  subway  sy 
that  city.  It  is  not  so  much  these  fe\ 
that  make  construction  prospects  lor  1 
pear  good.  It  is.  instead,  the  general 
prevalent  in  business  circles  that  thi 
barring  the  disturbance  incidental  to  ; 
dential  eleclion.  will  mark  the  bcgiimii 
perio.l  of  what  is  commonly  called  pro 
that  makes  the  outlook  for  constructio 
loom  big. 


Railroad 
Building 
in  1911. 


Statistics      iniblish 

the    Railway    .\ge 

shows    that    :),n6(i   in 

Building        "*^"'  "'a'"  'ii'c  «ere  1 

°         the     United     States 

the   calendar   year    1 

compared    with   ■1,12: 

in  the  previous  year.     Of  the  mileage 

in  1911.  the  Chicago  &  Northwestern  I- 

a  total  of  173  miles,  including  the  new 

from  Lindwurm,  Wis.,  to  Necedah,  a  d 

of  130.55  miles,  which  was  the  largest 

stretch  of  track  reporte<l   for  the  vcar 

Kansas   City,    Mexico   &  Orient   Ry.   I; 

second    longest    stretch    of    single    trac 

miles,     from    Tanhersly,    Tex.,    to    Gi 

The  llarriman  lines  built  a  total  of  abc 

miles  and  the  Santa   Fe  lines  a  total 

miles.     Texas,    which   was    first   in    19( 

1910,  in  mileage  of  new  lines  built,  w; 

first    in    1911,    with   414   miles.     Orego 

next   with  224   miles,   and    North   Dako 

Wisconsin    each   built   over  200  miles. 

rado,    Idaho,    Kentucky.    Georgia,    Cal 

and  Florida  follow  in  that  order,  each  bi 

over  IW  miles  of  main  line  in  the  pas' 

No  new  mileage  .was  reported  in  the  i 

iiig:     Connecticut,   Delaware,   District  c 

lumbus.    Maine,    Massachusetts,    New    1 

shire.    New    Mexico,    Rhode    Island    or 

mont.    In  Canada  1,898  miles  was  repori 

compared  with   1.841  miles  in  1910.     In 

ico  :ril   miles  was  reported  as  comparei 

l:i8   miles  the  previous  year.     The  abo' 

ures    do    not    include    new    second,    thi 

fourth  track,  siding  or  electric   lines,   ii 

they    include    a    number    of    relocated 

The  mileage  of  1911  as  given  in  the  R; 

.Age    Gazette    is    somewhat    disappointin 

asmuch  as  it  is  Ihe  smallest  figure  since 

when    2.109    miles    were    added.      The 

mileage,   however,    includes   only   the   m 

completed    in    that    year.      It    docs    not 

into   account    the    new    lines    for    which 

tracts    were    let    last    year,    and    whicl 

not    been    completed.      These    contract; 

gcther  with  the  contracts  for  second  trac 

other  betterment  work,  which  were  let  in 

will    probably    bring    the    aggregate    ex] 

tures  of  the   railroads   for  construction 

well    up    within    the    average    expenditu 
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RAILWAYS,     STEAM     AND     ELECTRIC 


Alabama. 

I  he  Eufaula  &  Cliattahoochec  \'allcy  R.  R. 
which  was  incorporaled  last  Octolier  with  a 
capital  stock  of  SIOO.OOO.  is  uiuiorsiood  to  be 
about  ready  to  begin  preliminary  work  early 
this  year  on  the  construction  of  its  line  from 
Pittsview,  in  Russell  County,  to  Eufaula. 
C.  B.  McDowell.  Jr..  and  Perry  Thomas,  Eu- 
faula,   .^la..   arc    interested. 

Alaska. 

A  bill  has  been  introduced  in  Congress  by 
Congressman  Sulzer  which  provides  a  $1,000.- 
OOO  appropriation  for  the  construction  and  op- 
eration of  a  railway  to  be  known  as  the  Alas- 
ka Central  Ry.,  and  other  .Alaskan  conserva- 
tion. The  measure  would  include  Alaska,  in 
the  interstate  commerce  jurisdiction,  and 
would  pro\nde  a  railway  commission,  "The 
Alaskan   public   service   commission." 

Arizona. 

The  Douglas  Street  Ry.  Co..  Douglas, 
.Ariz.,  and  the  local  light  and  power  com- 
pany, have  been  combined  with  other  prop- 
erties under  one  management,  to  be  known 
as  the  Douglas  Investment  Co.  The  new 
company  in  understood  to  have  extensive  im- 
provements in  view.  The  Douglas  Street  Ry. 
Co.  has  been  operating  10  miles  of  line  and 
has  been  contemplating  building  an  exten- 
sion. 

Arkansas. 

Negotiati6ns  are  reported  under  wav  for 
the  sale  of  the  Citizens'  Light  &  Transit  Co. 
of  Pine  Bluff  to  outside  capitalists.  .At  pres- 
ent the  stock  of  the  company  is  controlled  bv 
Pine  Bluff^  parties. 

Grading  work  in  now  under  way  for  the 
propo.sed  interurban  line  between  Jonesboro 
and  Nettleton,  of  which  Preston  Hatcher. 
Tonesboro,  is  the  promoter.  The  work  is 
light  and  will  probably  be  completed  this 
month. 

Surveys  have  been  completed  by  the  Cen- 
tral Missouri  R.  R,  and  work,  it  is  believed, 
will  be  started  on  the  construction  in  the  near 
future.  As  proposed,  the  line  will  start  at 
Reyno.  Ark.,  and  will  extend  via  Maynard, 
.Ark.,  through  Southern  Missouri  to  Jefferson 
City.  Eastern  capitalists  are  behind  the  en- 
terprise and  will  rush  the  work  along  as  rap- 
idly as  possible.  A  large  force  of  office  em- 
ployes is  at  work  at  Reyno  now. 

Preliminary  arrangements  are  being  com- 
pleted at  Russellville.  Ark.,  by  W.  M.  Yore, 
St.  Louis,  Mo.,  promoter  of  the  proposed  Rus- 
sellville. Dover  &  Northern  R.  R.  It  is 
probable  that  construction  work  on  the  road 
extending  from  Russellville  to  Dover,  a  dis- 
tance of  10  miles,  will  be  .started  early  this 
month. 

The  potash  sulphur  springs,  near  Hot 
Spring.s.  have  been  purchased  for  $100,000  bv 
Isaac  Lowenhauft  of  St.  Louis,  Mo.  It  is 
said  that  a  plan  is  under  consideration  for 
building  a  street  car  line  from  IKot  Springs 
to  the  sulphur  springs. 

The  Harrison  Mineral  Belt  Ry.  Co.  has 
been  granted  an  amendment  to  its  charier 
whereby  its  name  is  changed  to  the  St.  Louis, 
Arkansas  &  Pacific  Rv.,  and  its  capital  stock 
mcreased  from  $80,000  to  $3,000,000.  The 
original  charter  provided  for  an  8-mile  line. 
riie  plan,  however,  has  been  greatly  extend- 
ed, and  under  the  amendment  it  is  now  pro- 
posed to  construct   100  miles  of  line.     Of  the 


California. 

®The  Atchison,  Topeka  &  Santa  Fe  Coast 
Line  Ry.  has  awarded  the  contr.ict  for  the 
construction  of  two  reinforced  concrete  round- 
houses, one  at  Calwa  and  the  other  ;it  River- 
bank,  to  Sharpe  &  Fellows  Construction  Co., 
Los  Angeles,  Cal.  Although  no  figures  were 
given  out  by  officials,  it  is  understood  the 
railroad  company  has  appropriated  $150,000 
for  the  construction  of  the  two  roundhouses 
in  the  valley,  and  according  to  plans  and  speci- 
fications the  Calwa  and  Riverbank  structures 
are  to  be  of  the  same  dimensions. 

The  California,  .Arizona  &  Santa  Fe  Ry.  Co. 
has  filed  its-  articles  of  incorporation  in  the 
Countv  Clerk's  office  at  Los  Angeles.  The 
capital  stock  is  $50,000,000,  of  which  $24.3.000 
has  been  subscribed.  This  is  a  subsidiary  com- 
pany to  the  Santa  Fe  system,  the  direct  object 
of  the  incorporation  being  to  organize  leased 
lines  of  Arizona  and  the  main  line  of  the 
Santa  Fe  from  Needles  to  Mojave  into  one 
company,  and  to  sell  bonds  for  the  construc- 
tion of  other  lines  in  Southern  California  and 
.Arizona.  Among  the  leased  lines  of  the  Santa 
Fe  included  in  the  new  corporation  are  the 
Lordsburg  Ry.,  the  Barnwell  &  Searchlight 
Ry.,  the  .Arizona  &  California  Ry.,  Perris  & 
Lake  View  R.  R.,  the  Bradshaw  Mountain 
Ry..  Western  .Arizona  and  the  S.  F.,  P.  & 
P.    R.    R. 

The  Camino-Placer\-ille  &  Lake  Tahoe  Ry. 
Co.  has  been  incorporated  with  a  capital 
stock  of  $100,000  and  proposes  to  construct 
a  railroad  from  Ca-nino  to  Placerville.  The 
incorporators  are  C.  B.  Dabaher.  B.  Sair  and 
C.  F.  Wood,  all  of  San  Francisco,  and  the 
principal  place  of  business  will  be  in  San 
Francisco. 

The  L'.  S.  Department  of  Agriculture, 
Washinglon,  D.  C,  is  advertising  for  bids  on 
a  large  body  of  timber  on  the  Tahoe  National 
Forest,  in  California.  About  7-3  000,000  board 
ft.  of  saw  timber  is  offered  for  sale,  with  a 
10-year  period  for  the  removal  of  the  tim- 
ber. The  Tahoe  sale  will  call  for  the  con- 
struction of  20  miles  of  railroad,  which  will 
be   a   common  carrier. 

The  Oakland  &  Antioch  R.  R.  is  stated  to 
have  secured  all  right  of  way  for  an  exten- 
sion from  .Antioch  to  Sacramento,  and  it  is 
expected  that  contractors  will  submit  figures 
on  the  work  in  the  near  future.  W.  Arn- 
stein,  .347  Grant  .Ave..  San  Francisco,  is  in- 
terested. 

.A  plan  is  under  consideration  for  the  con- 
struction of  a  railroad  from  Modesto  to  New- 
man, 22  miles.  Residents  of  Modesto  are 
back  of  the  project  and  it  is  stated  that  $75.- 
000  has  already  been  subscribed  by  these  par- 
ties. It  is  further  stated  that  T.  K.  Beard, 
of  Modesto,  has  offered  to  build  the  road  if 
$1.50,000   is  subscribed. 

It  is  probable  that  surveys  will  be  started 
shortly  for  a  route  for  the  Fresno  &  Eastern 
R.  R.  Co.,  which  projects  a  standard  gage 
steam  line  from  Fresno  to  Pine  Ridge  and 
Shaver  Lake,  a  distance  of-  80  miles.  This 
company  was  incorporated  on  Nov.  7.  The 
project,  however,  was  first  considered  in 
1905  and  1,006.  Three  surveys  were  made  at 
that  time.  F.  M.  Meigs,  San  Francisco  is 
President  and  A.  B.  Dodd  is  Chief  Engineer 

The  San  Joaquin  Light  &  Power  Co.,  .A  G 
Wishon,  General  Manager,  Fresno,  Cal  has 
completed    the    surveys    for    the    steam    road 
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miles  has  been  subscribed.  It  is  proposed 
eventually  to  extend  the  line  from  St.  Louis 
on  the  north  to  Fort  Smith,  thence  to  the 
gulf.  It  is  chartered  in  Missouri  as  the  St 
Louis,  Houston  &  Mineral  Belt  Ry.  Co 
Actual    construction    has   been    commenced    in 


of  the  Southern  Pacific  to  the  site  of  its  new 
power  plant  on  Big  Creek.  The  comoanv  has 
set  aside  $750,000  for  the  construction  of  this' 
road  It  will  be  used  primarilv  for  handling 
supplies  for  the  work  on  the  power  plant 
The    construction    of    the    Cement,    Tolinas 


^en  °a['\v-o;k''sinc'e  Tueuft  "TTm  "T      t  '''"''T'i'  "":  ^•'  ^ccordi^igTo-^dWice's'-froir 
ueen    at    worK    .since_  August.     J.    H.    Muder,       Suisun,  Cal..  will  be  commenced  April  1    1912 

The    rond    will    extend    from    Tolenas    on    the 


Harrison,    Ark.,   is    President. 


4«  indicates  work  now  open  for  bids.    ®  indicates 


Southern   Pacific,  the  terminal  of  the  cement 
company's  present  road  to  Rush  Landing. 

Georgia. 

C.  K.  Lawrence.  Savannah,  Ga.,  Chief  En- 
gineer, Central  of  Georgia  Ry.,  has  plans 
under  way  for  an  under  pass  to  be  built  at 
the  Bay  St.  crossing  on  4th  St.  in  Macon,  Ga. 

Grading  on  the  line  of  the  Hawkinsville  it- 
Western  R.  R.  has,  according  to  information 
received  from  Perry,  Ga.,  been  completed  as 
far  as  Grovania  on  the  Georgia  Southern  & 
Florida  Ry.  The  officers  e.xpect  to  have  the 
road  completed  to  Grovania  within  the  ne.xt 
•30  days.  Five  miles  of  track  have  been  laid 
from  Hawkinsville.  The  road  from  Grovania 
to  Perry  has  been  contracted  for  and  is  now 
being  graded. 

Idaho. 

The  Boise  &  Interurban  Ry.  has  been  taken 
over  by  the  Southern  Idaho'  Light  &  Power 
Co..  of  Boise.  The  new  owners  are  under- 
stood to  have  negotiations  under  way  for 
the  rebuilding  of  the  road  from  Boise  to 
Nainpa. 

Village  Trustees  of  Burlev,  Idaho,  have 
granted  a  franchise,  to  Albert  Ploeger  for  a 
street  railway  sj-stem  upon  the  principal 
streets  of  the  town.  The  franchise  requires 
that  _  work  upon  the  system  must  be  begun 
within  one  year  from  date,  and  that  a  passsen- 
ger  service  must  be  in  operation  upon  the 
principal  streets  within  a  period  of  two  years. 

Illinois. 

Reports  from  Beardstown,  111.,  state  the 
Chicago,  Burlington  &  Quincy  R.  R.  is  plan- 
ning the  construction  of  a  new  roundhouse  and 
turntable  at  that  place. 

Indiana. 

Surveys  have  been  completed  from  Mc- 
Coysburg  to  a  point  five  miles  south  for  the 
projected  jnterurban  line  of  the  Chicago  & 
Wabafeh  Valley,  and  the  promoters  expect  to 
have  cars  in  operation  on  this  stretch  within 
six  months.  The  line  will  cross  the  Monon 
at  McCoysburg.  and  it  is  believed  that  the 
grading  will  reach  this  point  in  February.  R. 
J.  Gifford,  Makeever  House,  Rensselaer,  Ind., 
is    the    promoter. 

Iowa. 
®The  Tri  City  Ry.  Co.,  J.  F.  Porter,  Presi- 
dent, Davenport,  la.,  has  aw-arded  the  con- 
tract for  grading  for  its  Longv-iew  Park 
street  car  line  to  the  McCarthy  Improvement 
Co..  Davenport.  la.  The  grading  work  will 
probably  be  completed  by  M.-iy.l. 

Kansas. 

®Ransom  &  Cook.  Ottawa,  Kan.,  have  been 
awarded  the  contract  for  the  first  60  miles 
of  the  Atchison.  Topeka  &  Santa  Fe's  new 
line  from  Dodge  City  southwest. 
_  The  surveying  corps  of  the  Winnipeg,  Sa- 
hna  &  Gulf  R.  R.  has  moved  its  camp  fron 
Sterling  to  Huntsville,  Kan.,  a  distance  of 
about  16  miles  north  of  Turon. 

Louisiana. 
The  Millikin  &  Southwestern  R.  R.  Co. 
of  Lake  Providence,  La.,  has  been  incorpor- 
ated, the  officers  and  directors  being  as  fol- 
lows: W.  E.  Hyde,  President,  and  C.  E. 
Hyde,  C.  W.  Hyde,  L.  H.  Brothers.  E  O 
Johnson  and  H.  Schadt,  all  of  Arkansas  City, 
-Ark.,  and  South  Bend,  Ind. 

Maine. 

The  Rochester,  South  Thomaston  &  St. 
George  Ry.  has  secured  a  franchise  on  cer- 
tain streets  in  the  south  end  of  Rockland 
w-hich  gives  it  an  entrance  to  that  city,  and 
will  probably  begin  construction  work  in  the 
early  spring  on  an  extension  t-o  South  Thom- 
aston;  eventuallv  the  line  will  be  extended  to 
St.  George.  .Alfred  S.  Black,  Rockland.  Me, 
IS  President. 


a  contract  let  recently. 


January    o,    lV'i_'. 
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Maryland. 

Parties  interested  in  tin-  Suuihern  Mary- 
land R.  R.  will  probably  so  before  the  state 
legislature  to  secure  a  renewal  of  the  charter 
for  the  extension  of  the  line  from  Mechan- 
icsville  to  Esperanza  in  St,  Mary's  county. 
The  road  now-  runs  from  Hrandywine.  in 
Prince  George's  county,  to  Meclianicsville 
and  is  operated  by  the  Pennsylvania  R.   R. 

Directors  of  the  Western  Maryland  R.  R. 
are  discussing  the  matter  of  tinancing  equip- 
ment needs  for  the  new  Connellsvillo  extension 
and  for  additional  terminal  facilities  at  Bal- 
■  timore.  It  is  understood  the  plan  propose<l 
has  to  do  with  an  issue  of  $8.00o.fMKi  to  $10.- 
000.000  short  term  notes. 

The  Baltimore  &  Ohio  R  R.  has  placed 
orders  for  40,000  tons  of  steel  rails.  The 
Carnegie  Steel  Co.  received  17,000  tons  and 
the  Illinois  Steel  Co.  7,000.  The  balance  was 
divided  among  various  independent  compan- 
ies, the  Pennsylvania  Steel  Company,  it  is 
understood,  taking  the  largest  share. 

Massachusetts. 
©The  Holbrook.  Cabot  &  Rollins  Corp., 
Boston,  Mass.,  has  opened  construction  head- 
quarters at  Korth  Wilbraham.  and  has 
placed  a  large  force  of  laborers  at  work  on 
its  contract  for  constructing  the  line  of  the 
Hampden  R.  R.  west  of  Minnechogue  Moun- 
tain. Blakeslee  &  Son.  New  Haven.  Conn., 
who  have  the  contract  for  work  on  the  east 
side  of  the  mountain,  have  a  large  force 
employed   on   the  work. 

Michigan. 

The  foreclosure  sale  of  the  Detroit,  To- 
ledo &  Ironton  R.  R.  has  been  postponed  for 
the  third  time. 

Steps  are  being  taken  to  organize  a  com- 
pany to  be  known  as  the  Central  Traction 
Co.  It  is  understood  that  this  company  is 
being  formed  to  build  new  lines  for  the 
Michigan  United  Ry.  Co.  Sanford  \V.  Ladd, 
Detroit,   Mich.,  is  interested. 

®The  Battle  Creek.  Coldwater  &  Southern 
Interurban  Ry.  Co.  is  reported  to  have  sold 
$400,000  of  bonds  and  it  is  stated  that  con- 
struction work  on  the  projected  line  will  be 
started  by  April  1.  The  contract  for  this 
work  is  understood  to  have  been  let  to  John 
T.    Adams.    Columbus,    O. 

Minnesota. 

The  Minneapolis.  St.  Paul.  Rochester  & 
Dubuque  Electric  Traction  Co.  (Dan  Patch 
Line).  Minneapolis.  Minn.,  has  had  engineers 
working  between  Fairbault  and  Owatonna. 
Definite  location  for  the  entrance  of  the  line 
into  Owatonna  has  been  secured  and  it  is 
believed  that  the  line  will  reach  that  place 
by  ne.xt  summer.  At  the  present  time  the 
line  is  being  constructed  from  Northneld  into 
Faribault. 

Duluth  and  the  Ranges. 

BY    PETER    E.     ME.-\GHER. 

®Peppard  &  Fulton,  dock  contractors,  were 
awarded  a  contract  bv  the  Minneapolis,  St. 
Paul  &:  Sault  Ste.  Marie  Ry.  Co.  for  the 
construction  of  its  ore  dock  at  Duluth, 
Minn.  They  will  start  on  this  contract  im- 
mediately, and  will  rush  same  to  completion. 

®P.  G.  Pastoret  and  W.  L.  Lawrence  of  the 
Pastoret-Lawrence  Co.  were  callers  last  week 
and  stated  they  had  been  awarded  a  small 
sewer  contract  at  Duluth.  Minn.,  and  would 
start  on  the  same  immediately.  They  were 
on  their  way  to  the  southern  part  of  the  state 
to  bid   on  some  new  work. 

Paul  Bains.  Superintendent  for  the  Drake 
&  Stratton  Co.,  stripping  contractors  on  the 
Iron  Ranges  near  Duluth.  was  in  the  city  a 
few  days  ago.  We  under.stand  that  they  are 
going  to  close  down  their  operations  for  the 
winter. 

J.  C.  Murphy-,  representing  Macomber  & 
Whyte  Rope  Co..  manufacturers  of  wire 
rope,  spent  two  or  three  days  with  us  here 
recently.  He  stated  that  business  in  his  line 
•was   pretty   good. 

N.   P.  Flodin,  representing  the  Lake  Shore 


Engine  Works.  v\a-  a  caller  about  ten  davs 
ago.  He  stated  (...isincss  was  good  in  his 
uie  ami  .ni,:^,.-  m.m  the  bimcJi  of  orders 
he  had,  there  ,-  ,,..  doubt  but  what  he  was 
telluii;    the    truth. 

II.  I.  Haeii.  uh..  i.;  Chief  Engineer  in 
charge  oi  ..iiii  ,,,1:,  s  ..f  cn-truction  work  on 
the  Canadian  W.nh.ni  Kailwav  in  Canada, 
vyas  here  a  tVu  I'.ay-  la-i  ueeli.  He  Stated 
that  the  work  is  going  along  very  nicely,  and 
that  the  line  is  practically  covered  with  con- 
tractors.  Some  of  the  work  is  very  heavy, 
but  he  stated  that  all  the  contr.ictors  on  llic 
line   secnie<l   to  be   well   satistied. 

Captain  Harry  Rolx-rts  of  the  Roberts- 
Kingston  Contracting  Co.,  who  has  a  large 
stripping  contract  011  the  Iron  Range  near 
Duluth.  stated  that  they  are  going  to  close 
down    their   work    for   the    winter. 

Ihcre  IS  nothing  doing  in  the  construc- 
tion work  in  this  vicinity  at  the  present  time. 
Men  are  very  plentiful:  but  lumber  companies 
and  logging  contractors  in  this  vicinitv  are 
getting  quite  busy,  and  putting  large  numbers 
of  these  men  to  work.  Wages  are  quite  low 
at  the  present  time,  but  if  the  demand  for 
men  keeps  up,  believe  thcv  will  be  higher  in 
about  two  weeks. 

Contractors  and  others  interested  in  the 
Equipment  of  Labor  line  are  cordially  invited 
to  make  the  offices  of  Peter  E.  Meagher,  No. 
409  West  Michigan  St..  their  headquarters 
while    in    Duluth. 

Mississippi. 

It  has  been  announced,  accjrding  to  re- 
ports from  Batesville.  Miss.,  by  C.  C.  Tyc  of 
that  place,  General  Man:iger  of  the  Batesville 
&  Southwestern  R.  R..  that  the  road  is  com- 
pleted to  the  Yocona  River,  with  the  exception 
of  one  or  two  short  gaps  delayed  by  recent 
rains.  It  is  hoped  to  throw  the  new  line 
open  for  operation  by  Feb.  1  and  also  during 
the  present  year  to  extend  either  into  Charles- 
ton direct  or  to  a  connection  with  the  Philipp 
&  Charleston  branch  of  the  Y.  &  M.  V.  at 
Gladys.  The  road  is  backed  bv  R.  J.  Darnell, 
Inc..  which  owns  a  valuable  tract  of  timber 
land  along  Yocona  River. 

Missouri. 

It  is  believed  that  the  Kansas  City  Termi- 
nal Ry.,  J.  V.  Hanna.  Chief  Engineer,  Kan- 
sas City,  Mo.,  will  be  ready  by  Feb.  1  to  let 
contracts  amounting  to  about  $1,000,000  for 
work  in  connection  with  its  terminal  at  ICan- 
sas  City.  These  contracts  will  include  a 
number  of  viaducts,  subways  and  retaining 
walls. 

The  Kansas  City,  Ozark  &  Southern  R.  R. 
Co.,  now  operating  a  standard  .gauge  line  be- 
tween Mansfield  and  .^va.  Mo.,  has  completed 
plans  for  the  construction  of  an  extension 
from  .Vva.  the  present  terminus,  to  Rock- 
bridge, Hammond  or  Bradleyville.  The  route 
decided  upon  will  depend  upon  the  assistance 
of  the  farmers  along  the  rfght  of  way.  It 
is  asked  that  each  property  owner  donate  a 
strip  of  land  100  ft.  wide  and  subscribe  a 
bonus  of  $2  per  acre  of  land  they  own.  J.  B. 
Quigley,  Ava,  Mo.,  is  President  of  the  com- 
pany. 

St.  Louis  Items. 

BY    A.    B.    KOENIC. 

4«The  commissioners  of  tfie  Silver  Creek 
Levee  and  Drainage  District  at  Edwardsville. 
111.,  rejected  three  bids  received  Dec.  14,  and 
will  advertise  for  new  bids  to  be  opened 
Jan.  20.  The  names  of  the  bidders  and  their 
figures  have  been  withheld.  The  commis- 
sioners are  R.  F.  Tunnell  and  Jacob  Waber, 
of  Edwardsville.  and  J.  L.  Schaefer.  of  Fruit. 
The  object  of  the  improvement  is  to  protect 
several  thousand  acres  of  farm  lands  in  the 
Silver  Creek  bottoms,  east  of  Edwardsville. 
The  specifications  provide  for  the  excavation 
of  about  13.000  cu.  yds  of  dirt  and  clearing 
ten  acres  of  timber  land  for  a  new  creek 
channel.  Nine  miles  of  winding  channel  will 
be  cut  to  less  than  three  miles  by  the  im- 
provement. 

®Ransom  &  Cook,  of  Ottawa,  Kan.,  were 
awarded  the  contract  by  the  Santa  Fc  R.  R. 


for  building  a  GO-mile  extension  from  Dodge 
City,    Kan.,    southwest. 

®The  Federal  Contracting  Co.  of  Beards- 
town,  111.,  were  awarded  quite  a  nice  levee 
and  ditch  contract  near  Winchester,   111. 

®L.  J.  Smith  of  the  L.  J.  Smith  Construc- 
tion Co.  of  Kansas  City  spent  a  day  in 
town.  Informs  us  that  they  just  secured 
:-tl  miles  of  double  tracking  from  the  Santa 
Fe  R.  R.  Co.  in  New  Mexico.  They  arc 
making  rapid  progress  with  their  electric 
line  work  between  Kansas  City  and  St.  Jtie 
and   expect  to  have   this  completed  shortly. 

.\t  the  East  St.  Louis  City  Council  meet- 
ing last  week  a  formal  acceptance  of  the 
franchise  granted  the  Denverside  Connecting 
Railway  six  weeks  ago  was  read.  The  fran- 
chise grants  the  company  the  right  to  lay 
tracks  from  the  .Muminum  Ore  Co.  in  Den- 
verside to  thj  Reber  approach  of  the  Free 
Bridge. 

We  wish  all  of  our  readers  a  Happy  and 
Prosperous  New  Year. 

Harrington  Bros,  have  15,000  yds.  of  ma- 
chine work  to  let  at  West  Frankfort,  III. 

Alton,  111.,  is  interested  in  a  report  that 
Calhoun  County  is  to  have  a  railroad,  but  that 
the  railroad  is  to  go  by  the  way  of  St. 
Charles.  Mo.,  instead  of  towards  Alton.  Rep- 
resentatives of  the  Keokuk  Power  Co.  have 
been  in  the  county  several  weeks  securing 
options  on  land  for  a  right  of  way  for  the 
power  transmission  line.  The  options  secured 
cover  so  much  land  that  it  is  believed  it  is 
the  purpose  to  construct  a  trolley  road  along 
the  same  route.  The  options  e.xpire  Mav  1. 
The  road  as  planned  at  present  will  enter 
Calhoun  County,  and  after  running  the 
length  of  the  country  will  cross  the  Missis- 
sippi into  Missouri  at  Auers  Landing.  The 
corresponding  landing  on  the  Missouri  shore 
is  War  Eaglelanding.  From  there  the  route 
will  run  through  St.  Charles  into  St.  Louis. 
.\lton  would  rather  have  the  line  cross  the 
Illinois  river  out  of  Calhoun  County  onto 
the  mainland  of  the  state  and  run  by  the 
way    of    Alton. 

Wm.  OConnor  came  in  from  his  work  near 
Kansas  City  to  spend  the  holidays  with  his 
family. 

The  outlet  sewer,  constructed  in  East  St. 
Louis,  at  a  cost  of  about  $800,000,  is  ex- 
pected to  be  completed  next  week.  It  is  in 
such  shape  that  the  tapping  of  the  lateral 
sewers  will  be  commenced  Thursday.  This 
tapping  process  will  start  at  the  southern  end 
of  the  city,  and  progress  northward  to  State 
street.  The  sewers  north  of  that  thorough- 
fare empty  into  a  district  sewer,  which  will 
be  tapped  into  the  outlet  sewer  as  soon  as 
completed.  It  is  the  intention  of  the  city 
officials  to  make  the  formal  acceptance  of 
the  sewer  an  event  of  consequence,  and 
Mayor  Lambert  will  set  apart  a  day  for  the 
affair.  City  officials  from  other  cities  will 
be  invited  to  be  the  city's  guests,  when  a  tour 
of  inspection,  followed  by  an  appropriate 
celebration,  will  be  in  order.  This  event  will 
probably  not  be  held  until  the  early  snring. 
as  there  is  much  work  to  be  done  by  the  con- 
tractors after  the  .sewer  is  completed,  before 
they  complete  the  requirements  of  their  con- 
tract. 

Major  Clark  S.  Smith,  U.  S.  Engineer  at 
Memphis.  Tenn..  will  let  contracts  on  Jan.  10 
for  furnishing  40.000  tons  of  rip-rap  to  be 
used  on  Mississippi  river  shore  protection 
work. 

Z.  C.  Mitchell  of  the  L.  J.  Smith  Con- 
struction Co.  went  out  to  Ft.  Scott,  Kan.,  the 
other  day  and  married  the  belle  of  that  city. 
Congratulations. 

Bids  have  been  solicited  by  the  United 
States  Government  at  Little  Rock.  Ark.,  for 
the  construction  of  big  river  dredges  to  be 
used  on  the  Arkansas.  The  appropriation  for 
these  dredges  is  $.'^75,000,  and  added  to  thi- 
is   $-51,000    for   their   maintenance. 

The  concrete  wall  of  the  C.  &  .A..  R.  R 
near  Mitchell  has  been  completed  and  is  om 
of  the  features  of  the  big  East  Side  drainage 
scheme.  The  railroad  management  found 
that  to  purchase  land   for  the   building  of  a 


4i  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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dirt  levee  would  cost  a  large  svim  of  money, 
and  it  was  decided  to  use  a  concrete  wall 
5  ft.  7  ins.  high  and  2  ft.  thick  and  running 
along  a  strip  of  track  600  ft.  long.  The  wall 
will  protect  the  railroad  from  floods,  based 
on  the  highest  water  mark  of  late  years. 

Big  Jack  McCaughey  is  taking  a  trip 
around  the  world.  We  look  for  Jack  to  relate 
some  interesting  stories  about  this  trip  when 
he   returns   in   March. 

The  Kinser  Construction  Co.  of  Monte- 
zuma, N.  Y..  secured  the  contract  for  grad- 
ing, paving,  rip-rapping  and  pile-driving  for 
the  new  levee  in  East  .St.  Louis.  They  want 
to  sublet  300.000  lin.  ft.  of  pile-driving  on 
this  work.  E.xpect  to  open  an  office  in  East 
St.  Louis  next  week,  but  in  the  meantime 
they  can  be  reached  care  of  Koenig's  Labor 
Agency,  612  Walnut   St.,   St.  Louis,  Mo. 

Members  of  the  East  St.  I^juis  Commer- 
cial Club  at  their  annual  meeting  on  Jan.  4 
will  listen  to  an  illustrated  lecture  explain- 
ing the  building  and  possibilities  of  the  Keo- 
kuk electric  dam  at  Keokuk,  la.,  which  is 
supplying  electrictiy  in  St.  Louis.  A  repre- 
sentative of  this  company  will  tell  the  Com- 
mercial Club  guests  how  his  company  e.xpects 
to  develop  a  volume  of  electricity  equal  to 
300,000  H.  P.  from  the  dam.  Stereopticon 
views  illustrating  the  lecture  will  be  shown. 

Mike  Conroy  has  shut  down  his  levee  work 
in  Granite  City,  111.  He  expects  to  resume  as 
soon  as  the  weather  will  permit. 
■  A  large  number  of  sprinkling  contracts  were 
to  be  let  by  the  Board  of  Public  Improve- 
ments here  on  Jan.  2,  1912. 

Papers  will  be  presented  by  M.  C.  An- 
drews and  K.  M.  Cryder.  vice  presidents  of 
the  William  P.  Carmichael  Co.,  before  the 
Associated  Engineering  Societies  of  St.  Louis 
Wednesday  night  at  the  .A.cademy  of  Science 
Hall,  3817  Olive  street.  The  meeting  is 
to  be  held  under  the  auspices  of  the  .Amer- 
ican Society  of  Engineering  Contractors.  The 
subject  of  the  papers  will  be  "The  King's 
Highway  Viaduct  Construction  Features" 
and  they  will  be  illu.strated  with  the  stereop- 
ticon   views. 

It  is  rumored  in  .Alton  that  the  Illinois 
Traction  Company  is  preparing  to  extend 
its  lines  to  .Alton.  Surveys  have  been  made 
from  Edwardsville  to  Alton,  and  at  present 
the  company  is  completing  lighting  contracts 
in  East  .Alton,  Wood  River  and  Benbow 
City.  The  .Alton  City  lighting  contract  will 
expire  in  1913,  and  it  is  expected  that  the 
McKinley  interests  will  compete  for  the  busi- 
ness. 

Walter  Denison  expects  to  finish  his  work 
on  the  Wichita  Falls  &  Northwestern  R.  R. 
in  about  fifteen  days.  He  reports  having  27.') 
teams  at  work  on  this  line.  His  headquarters 
at   the   present   time   is   Woodward.   Okla. 

Nebraska. 

It  is  reported  that  construction  work  will 
be  started  shortly  on  the  Nebraska  North- 
western R.  R.  This  company  projects  a  .38- 
mile  line  between  Bassett,  Neb.,  and  Spring- 
view,  Neb.,  traversing  Keya  Pasha  County. 
Construction  material  has  been  shipped  to 
Spring\'iew.  Carl  Tennis,  Sioux  City.  la.,  is 
interested. 

Information  received  from  Lincoln.  Nebr.. 
states  that  engineers  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.  recently  inspected  the 
proposed  route  of  the  State  Farm  track  to  be 
built  from  the  Rock  Island  L'niversity  Place 
spur  to  the  State  Farm,  and  it  is  understood 
that  arrangements  have  been  practicall"  agreed 
upon  whereby  the  company  will  build  the 
spur.  It  will  nm  south  from  the  University 
Place  line  along  the  west  edge  of  the  .^tate 
Farm,  turning  east  into  the  farm  near  the 
present  power  station  on  the  farm. 

Nevada. 

It  is  reported  in  Reno,  Nev.,  that  the  South- 
ern Pacific  Ry.  Co.  plans  to  begin  the  work 
of  double  tr;icking  from  Lawton  to  Truckee 
next  spring  and  to  start  boring  the  tunnel 
through  the  Sierra  as  soon  as  the  double 
track  is  completed.  It  is  stated  that  the  work 
will  be   in  charge  of  A.  J.   Barclay  and  that 


his  headquarters  will  be  in  Reno.  It  is 
thought  that  the  work  of  tunneling  the  Sierra 
will  "take  about  ten  years. 

It  is  reported  that  the  Western  Pacific  Co. 
has  purchased  the  Nevada-California-Oregon 
R.  R.  and  is  planning  to  broad  gauge  the  line 
and  enter  Reno.  Later  it  is  said  the  line  will 
be  extended  to  Los  Angeles. 

It  is  understood  that  the  San  Pedro.  Los 
.Angeles  &  Salt  Lake  Ry.  will  construct  a 
branch  line  from  Las  Vegas  to  Searchlight,  a 
Nevada  mining  camp.  22  miles  from  the  main 
line.  E.  G.  Tilton.  Los  Angeles,  Cal..  is  Chief 
Engineer  of  the  company. 

At  a  meeting  of  the  directors  of  the  Sun- 
cook  Valley  Railroad  at  Manchester,  N.  H., 
recently  it  was  reported  that  because  of  the 
terms  of  the  lease  of  the  Concord  &  Mon- 
treal and  its  l)ranches  to  the  Boston  & 
Maine  the  managers  of  the  latter  prefer  that 
the  proposed  lease  of  the  Suncook  Valley 
for  the  coming  two  years  be  with  the  Concord 
&  !^Iontreal.  as  now,  rather  than  to  the  Bos- 
ton  &   Maine. 

New  Mexico. 

®The  L.  J.  Smith  Construction  Co.,  Kan- 
sas City,  Mo.,  has  been  awarded  a  contract 
for  31  miles  of  double  track  work  in  New 
Mexico    for   the    Santa    Fe    .system. 

North  Carolina. 

The  Asheville  Electric  Co.,  Asheville,  is  to 
build  a  short  extension  to  its  street  car  line 
to  the  site  of  proposed  Grove  Hotel. 

The  Concord  Street  Ry.  Co.,  of  Concord. 
N.  C,  will  have  work  started  at  once  on  the 
construction  of  1%  miles  of  track  at  Con- 
cord. 

Following  the  recent  purchase  bv  the  Nor- 
folk Southern  R.  R.  of  the  Raleigh  &  South- 
port,  the  .Aberdeen  &  Asheboro  lines  and  the 
Durham  &  Charlotte  Railroad,  it  is  reported 
that  the  first  named  system  will  immediately 
complete  a  direct  line  from  Raleigh  to  Char- 
lotte. The  old  Durham  &  Charlotte  road, 
which  extends  from  Colon  to  Troy,  will  be  a 
link  of  the  completed  road,  as  will  also  that 
part  of  the  Raleigh  &  Southport  between 
Raleigh  and  Fuquay  Springs.  .A  short  new 
link  will  connect  Fuquay  Springs  and  Colon, 
and  another  link  of  60  miles  or  more  will 
complete  the  connection  from  Troy,  via  Al- 
bemarle and  Concord,  to  Charlotte.  F.  L. 
Nicholson.  Norfolk,  Va.,  is  Chief  Engineer  of 
the  Norfolk  Southern  R.  R. 

North  Dakota. 

The  Fargo  &  Moorhead  Street  Ry.  Co..  M. 
L.  Hibbard,  ^Manager,  Fargo,  N.  Dak.,  has 
completed  preliminary  surveys  for  a  3-mile 
line  from  Moorhead,  Minn.,  to  Dillworth. 
Grading  work  will  probably  be  started  early 
in    the   spring. 

The  Davenport,  Iowa  &  Western  Traction 
Co.  has  filed  its  articles  of  incorporation  in 
North  Dakota.  This  is  the  company  which  is 
constructing  a  traction  line  from  Davenport, 
la.,  to  Iowa  City,  la.,  with  a  branch  line  from 
the  main  line  to  Tipton,  la.  The  whole  sys- 
tem will  cover  approximatelv  70  miles,  at 
an  estimated  cost  of  $30,000 'a  mile.  C.  E. 
Coon,  a  contractor  of  Omaha,  Neb.,  is  head 
of  the  company.  The  other  incorporators  are 
.Stephen  Bradley  and  G.  W.  Koentz  of  Iowa 
City,    la.,   and   Tillman   Todd,   Springdale,   la. 

Ohio. 

The  South  Dayton  R.  R.  Co.  has  been  in- 
corporated and  proposes  the  construction  over 
private  lands  of  a  short  spur  line  in  South 
Dayton.  This  line  is  to  be  built  to  facilitate 
the  shipping  of  freight.  The  incorporators 
are  George  W.  Ozias,  Abner  Rhodes,  Rush 
E.  Evans,  Charles  Rhodes  and  Joseph  M. 
Weigand    of    Dayton. 

The  Cleveland  Underground  Rapid  Transit 
Ry.  Co.,  W.  R.  Hopkins,  President,  Cleve- 
land, has  practically  completed  the  engineer- 
ing work  for  its  proposed  system  of  subways 
at  Cleveland,  and  it  is  possible  that  construc- 
tion work  on  a  portion  of  the  system  may  be 
started    early    in    the    spring. 

The  Springfield  &  Washington  Rv.  Co.,  G. 
W.  Baker.  President,  Springfield  C.  H.,  O.,  is 


clearing  up  franchise  and  right  of  way  mat- 
ters so  that  it  can  have  work  started  in  the 
spring  on  a  proposed  extension  of  its  trac- 
tion  line. 

The  Grand  Trunk  Ry.  Co.  has  purchased 
the  coal  lands  and  mines  of  the  Rail  &  River 
Coal  Co.  of  Pittsburgh.  The  railroad  com- 
pany takes  title  to  31,000  acres  of  coal  in  Bel- 
mont County,  Ohio,  near  Wheeling,  W.  Va., 
including  six  operating  mines  with  a  capacity 
of  7.50,000  tons  of  coal  annually.  It  is  said 
the  Grand  Trunk  purchased  the  31,000  acres 
of  land  with  the  six  mines  in  Belmont  coun- 
ty, Ohio,  because  of  the  impending  deal  that 
is  .going  through  to  consolidate  forty-one 
mining  companies  in  Belmont  and  JefTerson 
counties,  Ohio. 

The  Erie  R.  R.,  J.  Burke.  Engineer  Main- 
tenance of  Way,  Cleveland.  O..  is  planning  to 
have  work  started  early  this  spring  on  the 
double  tracking  of  its  line  from  Marion,  O. 

The  City  Council  of  Cincinnati  on  Dec.  28 
passed  an  ordinance  granting  a  franchise  to 
the  Cincinnati  LTnion  Depot  &  Terminal  Co. 
to  erect  a  new  central  raihvav  depot  at  Cin- 
cinnati to  cost  $40,000,000.  The  new  depot 
will  give  the  nine  railroad  and  interurban 
lines  entering  the  city  a  common  terminus. 
It  is  expected  work  will  be  commenced  early 
in  the  spring  and  the  entire  project  will  be 
completed    in    five    years. 

Oregon. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
has  started  work  on  its  contract  for  building 
an  extension  of  the  Oregon  Short  Line  R.  R. 
from  Vale  west,  up  Malheur  Canyon  to  Dog 
Mountain,  which  is  a  point  near  Harney 
Lake.  The  work  includes  much  heavy  grad- 
ing, several  tunnels  and  some  big  bridges, 
and  will  cost  the  Karriman  company  for 
this  stretch  of  139  miles  approximatelv 
$6,000,000.  The  Brown  Construction  Co.  and 
the  Wasatch  Construction  Co.  have  taken 
sub-contracts  on  this  work.  Carl  Stradley, 
Chief  Engineer  Oregon  Short  Line  R.  R., 
Salt  Lake  Cifv,  will  supervise  the  work. 

The  Portland  &  West  Coast  Railroad  & 
Navigation  Co.  has  applied  to  the  City  Coun- 
cil of  Bay  City  for  a  franchise  through  the 
city  streets.  This  company  is  projecting  a  line 
and  has  secured  franchises  from  Sheridan  via 
Bentley,  Dolph.  Netarts,  Hebo  and  Tillamook. 
It  is  believed  that  the  company  is  a  subsidiary 
of  the  Pacific  Great  Western  Ry.,  of  which 
R.   B.   Hunt.   Eugene,   Ore.,   is  chief  engineer. 

The  citizens  of  Prineville  have  ratified  an 
ordinance  granting  to  the  Prineville  &  East- 
ern R.  R.  termiijal  facilities  and  right  of  way 
on  D  St.  in  the  city.  The  directors  and  stock- 
holders are  Prineville  and  Eastern  men  and 
have  promised  that  they  will  turn  over  their 
holdings  under  this  franchise  for  a  nominal 
sum  to  any  legitimate  railroad  enterprise  that 
will  show  an  earnest  eflfort  to'  build  a  line 
connecting  the  county  seat  with  the  Des- 
chutes &  Oregon  Trunk  Railroad.  The  fran- 
chise expires  within  three  years  if  no  con- 
struction work  is  accomplished. 

The  Oregon  Washington  Ry.  &  Navigation 
Co.  is  understood  to  be  temporarily  holding 
up  building  its  proposed  Coyotte  cut  ofif  pend- 
ing a  final  determination  by  the  government 
authorities  as  to  whether  or  not  the  Uma- 
tilla reclamation  project  will  be  extended 
westward.  Some  time  ago  it  was  stated  that 
if  the  west  extension  of  the  L'matilla  irriga- 
tion project  was  abandoned,  the  O.-W.  R.  & 
N.  would  build  the  Coyote  cut-off,  beginning 
near  Stanfield,  and  running  through  the 
area  appropriated  as  a   reservoir  site. 

Property  owners  and  residents  of  South 
Mount  Tabor,  a  suburb  of  Portland,  are 
raising  $40,000  to  be  used  in  the  construction 
of  a  street  car  line  eastward  from  the  line 
of  Hawthorne  Ave.,  Portland.  The  Mount 
■Hood  Ry.  &  Power  Co.,  Lewis  Bldg..  Port- 
land, is  under.stood  to  have  agreed  to  build 
the  line  if  $40,000  was  raised. 

Information  received  from  Falls  City,  Ore., 
is  to  the  effect  that  the  railroad  connecting 
Bridgeport,  a  station  on  the  Salem,  Falls  City 
&  Western,  with   the  quarry  of  the   Newberg 
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Cement   Works,   located   3   miles   distant,   will 
be  opened  to  traffic  next  summer. 

Pennsylvania. 

The  stockholders  of  the  Ki-adniy  &  Colum- 
bia R.  R.,  R.  T.  Dill,  General  .Manager,  Read- 
ing, Pa.,  will  hold  a  special  meeting  on  Feb. 
28*  to  vote  on  a  proposal  to  increase  the  in- 
debtedness   to   $800,000. 

It  is  reported  that  the  Bucks  County  Elec- 
tric Ry.  Co.,  Newtown,  Pa.,  has  'ii'rchased  the 
New  jersey  &  Pennsylvania  Tracli'P,  Co.  The 
'Bucks  County  Company  operates  between 
Bristol  and  Doylestown.  The  other  company 
operates   in    New   Jersey   and    Pennsylvania. 

The  Gaynor  Contracting  Co.  has  been  in- 
corporated under  the  laws  of  Delaware  to  en- 
gage in  the  construction  of  railroads,  bridges 
and  other  structural  work.  The  capital  stock 
is  placed  at  $50,000.  The  incorporators  are 
William  L.  Gaynor,  Thomas  P.  Gaynor  and 
K.  M.   Gaynor,  Scranton,  Pa. 

It  is  believed  that  work  on  the  new  \\'est- 
ern  Alaryland  line  between  Conncllsvillc,  Pa., 
and  Cumberland,  Md..  will  be  completed  enrly 
in  the  year.  Reports  the  latter  part  of  De- 
cember show  of  the  grading  98.5  per  cent 
was  completed :  concrete  work,  90  per  cent 
completed ;  bridge  masonry  completed ;  bridge 
superstructure.  9-5  per  cent  in  place;  track 
laid.  40  miles,  including  20  miles  of  main 
line,  eight  miles  secondary  main  and  the  bal- 
ance in  sidings.  In  the  big  -Savage  tunnel 
there  remained  only  90  ft.  more  to  bore  in  the 
heading  before  reaching  daylight.  This  will 
be  done  in  five  or  six  days.  Of  the  bench 
there  remains  1,200  ft.  to  be  removed.  There 
are  still  employed  on  the  work  3,.500  men,  in- 
cluding the  contractors  and  railroad  com- 
pany employes.  Thirty  "dinkey"  engines  and 
fifteen  steam  shovels  are  still  at  work  cleaning 
up  odds  and  ends  of  cuts  and  fills. 

Rhode  Island. 

The  Board  of  Aldermen  of  Providence  have 
removed  the  last  obstacle  to  the  Grand  Trunk 
Ry.'s  new  line  reaching  the  water  front  in 
that  city.  The  Board  has  voted  to  allow 
the  road  to  lay  tracks  parallel  to  those  of  the 
New  York,  New  Haven  &  Hartford  Railroad 
on  .-Miens  Ave.  The  Common  Council  voted 
three  weeks  ago  to  allow  the  Grand  Trunk 
to  utilize  Aliens  Ave.,  the  only  available 
route  to  the  harbor,  but  the  Aldermen  re- 
fused permission  on  the  ground  that  the  city 
w-as  giving  the  Grand  Trunk  a  perpetual 
franchise. 

South  Dakota. 

The  Dakotas  Transit  Co.  has  filed  its  ar- 
ticles of  incorporation  with  the  Secretary  of 
State  at  Pierre.  It  is  stated  that  the  com- 
pany is  to  be  financed  by  Englishmen  who 
propose  to  construct  1,625  miles  of  road  at  an 
average  cost  of  $20,000  per  mile.  It  will 
touch  South  Dakota  in  Roberts  and  Marshall 
counties,  running  northwesterly  through 
North  Dakota  into  Canada,  and  from  a  point 
at  about  the  middle  of  the  north  state  w-ill 
have  a  line  into  the  Twin  Cities.  The  in- 
corporators include  J.  N.  Pouby,  E.  S.  Gog- 
nan.  L.  F.  Askwith  and  H.  Despardend,  all  of 
Ottawa,  Ont. 

A  meeting  was  recently  held  by  the  farmers 
in  the  vicinity  of  Mitchell,  S.  D.,  in  regard  to 
assisting  the  promotion  of  a  railroad  from 
Mitchell  to  Blunt,  and  it  is  said  that  many  of 
them  expressed  willingness  to  subscribe  $100 
■for  every  quarter  section  of  land  they  own. 
About  $2,500  per  mile  guarantee  is  needed  to 
start  work  on  the  project. 

Tennessee. 

The  Arkansas  &  Memphis  Railroad  Bridge 
&  Terminal  Co..  which  filed  its  charter  last 
week,  is  understood  to  be  planning  the  con- 
struction of  a  new  bridge  over  the  Mississippi 
River  and  the  building  of  new  terminals  at 
Memphis.  The  work  is  to  be  done  for  the 
Chicago,  Rock  Island  &  Pacific  R.  R.,  and 
it  is  believed  the  project  will  involve  the  ex- 
penditure of  $10,000,000  to  $15,000,000.  J.  T. 
Harahan,    Chicago,    111.,    former   President    of 


the  Illinois  Central  K.  R.,  is  at  the  head  of 
the  company.  The  other  incorporators  arc 
J  T.  Reichman.  C.  Hunter  Rainc,  E.  E. 
Wright  and    E.    I..    M.illory,  all  of  Memphis. 

Texas. 

The  City  C  .uncil  ..f  (jrtciuille  has  granted 
Major  Joseph  F.  Ni.h.is  of  the  Eastern 
Traction  Co.,  a  franchise  f.r  his  interurban 
hue  through  the  city.  This  line  is  to  be 
budt  from  Greenville  to  Paris  and  thence  to 
Clarksville. 

The  Missouri,  Kansas  &  Texas  Ry.  has  had 
engineers  at  Waco  working  on  estimates  pre- 
liminary to  asking  bids  lor  the  construction 
of  the   East   Waco   terminal. 

.•\dviccs  from  San  .\ntonio  state  that  the 
San  .\ntonio,  Rockport  &  Mexico  R.  R.  has 
been  financed  and  will  have  construction 
work  started  early  this  year  on  its  proposed 
line  from  San  .\ntonio  to  the  Crowther  oil 
fields,  and  branches  to  Rockport  on  the  Gulf 
and  Mission  on  the  Texas  border.  The  of- 
ficers of  the  company  are  President,  R.  R. 
Russell ;  vice-president,'  A.  L.  Matlock ; 
treasurer,  J.  S.  llaile;  secretary,  Butler  L. 
Knight. 

Ordinances  have  been  presented  at  a  recent 
meeting  of  the  City  Council,  Houston,  Texas, 
granting  the  International  &  Great  Northern 
R.  R.  permission  to  lay  a  switch  track  upon 
and  across  Commerce  .\ve.  and  Buflfalo  St. ; 
also  granting  the  Galveston,  Houston  &  Hen- 
derson permission  to  lay  a  spur  across  Shep- 
herd St.  and  along  Texas  Ave. 

F'urther  information  is  available  concern- 
ing the  contract  signed  by  the  Executive  Com- 
mittee of  the  Commercial  Club  of  Pecos, 
Texas,  and  M.  J.  Healv,  President  of  the 
Panhandle.  Pecos  &  Gulf' R.  R..  by  the  terms 
of  which  a  line  will  be  built  from  Pecos  to 
Dawson  Fields.  Colo.,  via  Knowles,  N.  Mcx. 
The  line  is  to  be  completed  to  Knowles  with- 
in 18  months  after  posting  $75,000  cash  penal 
bond  by  the  railroad.  The  citizens  guaran- 
tee to  raise,  under  certain  stipulations,  a  bonus 
of  $75,000,  which  is  to  be  given  to  the  rail- 
road company,  together  with  terminal  sites 
and  other  inducements.  The  railroad  guar- 
antees to  locate  shops,  roundhouses  and  gen- 
eral offices  in  Pecos  and  to  maintain  same  for 
a  period  of  not  less  than  25  years.  The  road 
is  projected  between  Pecos  and  Dawson 
Fields.  Colo.,  a  distance  of  about  ,350  miles, 
but  the  first  link,  and  that  provided  for  in 
the  contract,  is  to  be  for  90  miles,  or  the 
building  of  the  road  between  Pecos  and 
Knowles,  Eddy  County,  N.  M.  F.  W.  Johnson, 
Pecos,  Texas,  is  a  member  of  the  Executive 
Committee. 

Utah. 

The  City  'Council  of  Salt  Lake  City,  Utah, 
has  referred  to  the  committee  of  the  whole 
for  consideration  the  application  filed  by  the 
Emigration  Canyon  R.  R.  Co.  for  a  fran- 
chise to  extend  its  line  to  the  citv  limits,  pre- 
paratory to  building  through  to  Halliday.  The 
company  has  the  necessary  franchise  from  the 
county  and  has  secured  an  extension  of  time 
in  which  to  do  the  work. 

The  Salt  Lake  &  Ogden  Railroad  Company's 
application  for  a  franchise  covering  addi- 
tional trackage  on  North  Salt  Lake  has  been 
referred  to  the  City  Engineer  by  the  Coun- 
cil The  company  desires  to  build  three  tracks 
on  Beck  St.  E.  A.  Vail,  Salt  Lake  City, 
Utah,  is  Chief  Engineer  of  the  railroad. 

The  Union  Pacific  R.  R.  is  reported  to  be 
planning  to  start  work  as  soon  as  the  weather 
will  permit  on  laying  double  track  east  of 
Ogden  through  the  Weber  canyon.  The 
company  contemplates  building  the  double 
track  a.s  far  as  Evanston,  Wyo.,  the  right  of 
way  for  the  extra  track  having  been  secured. 

Vermont. 

The  construction  of  the  Mettowcc  Valley 
R.  R.,  according  to  reports,  has  been  com- 
menced at  Pawlet,  Vt.  The  directors  ap- 
pointed C.  L.  Leach,  Pawlet,  Vt.,  and  John 
Sheldon.  Dorset,  Vt.,  a  committee  to  further 
the  work.  . 


Virginia. 

The  Henrico  County  Board  of  Supervisors 
has  taken  final  action  on  the  application  of  the 
Richmond  &  Htnrico  Ry.  Co.  (electric) 
Richmond,  for  franchise  to  extend  its  line 
from   Fulton  to  the   National   cemetery. 

Washington. 

OLindquist  Bros..  2201  First  .■\vc.,  Seattle, 
Wash.,  have  been  awarded  the  contract  for 
grubbing,  grading  and  installing  culverts  for 
the  .3  miles  of  electric  railway  now  being 
built  for  the  Lake  Burien  Ry.  between  Seat- 
tle and  Lake  Burien.  Rietzc.  Storey  &  Duffy, 
Northern  Bank  BIdg.,  Seattle,  are  the  Engi- 
neers. 

Citv  Council  of  Tacoma  is  reported  to  have 
extended  the  franchise  of  the  Seattle-Tacoma 
Short  Line  Rv.  to  enter  Tacoma  until  Jan. 
10,  1914.  This  extension  of  time  was  made 
with  the  provision  that  the  new  line  should 
expend  $20,000  in  the  Pierce  County  in  the 
next  six  months.  Tt  is  stated  that  this  money 
will  be  expended  for  pile  driving  work. 

The  Oregon,  Washington  Railway  &  Nav- 
igation Co.  will  start  extensive  improvement 
work  in  and  .about  Seattle  in  the  spring.  This 
work  will  cost  about  $.500,000. 

The  City  Council  of  Vancouver,  Wash., 
has  granted  a  franchise  to  Lawrence  Harmon 
for  the  Washington  Trunk  Railway,  which  is 
designed  to  open  up  the  territory  northeast 
of  Vancouver  as  far  as  North  Yakima.  Pre- 
liminary surveys  will  be  made  within  a  short 
time  along  two  routes.  Both  will  pass  closr 
to  Mount  Adams  and  Mount  St.  Helens,  in 
the  Cascades,  and  close  to  the  Lewis  River. 

A  party  of  Northern  P.icific  Engineers  re- 
cently arrived  at  Ellensburg,  Wash  .  accord- 
ing to  information  received  from  that  place, 
and  it  is  rumored  that  surveyors  are  to  lay 
out  lines  for  a  double  track  from  that  place 
to  North  Yakima  and  that  the  O.  W.  R.  &  N. 
will  have  use  of  the  lines.  Traffic  in  the  can- 
yon is  heavy,  and  the  present  line,  built  in 
1882.  follows  the  line  of  least  resistance  and 
has  many  curves.  The  distance  through  the 
canyon  can  be  shortened  and  most  of  the 
curves  eliminated  by  placing  the  tracks  on  a 
higher  level  and  m.iking  several  cuts  and  fills. 

Wisconsin. 

.\  special  meeting  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Co.  was  held  in  Mil- 
waukee Dec.  .30  to  vote  on  the  proposal  to 
authorize  $90,000,000  bonds. 

The  Chicago  &  Wisconsin  Valley  R.  R 
Co.  (electric),  capitalized  at  $40,000,  has  filed 
with  the  State  Railroad  Commission,  Madison, 
Wis.,  an  application  for  a  certificate  of  public 
convenience  and  public  necessity,  authorizing 
the  construction  of  the  proposed  line  be- 
tween Madison  and  Portage.  The  application 
states  that  it  is  the  purpose  of  the  company 
to  build  a  line  from  a  point  in  Janesville  to 
the  city  of  Merrill,  extending  in  a  northerly 
and  southerly  direction  through  the  counties 
of  Rock.  Green,  Dane.  Columbia.  Marquette, 
."Kdams,  Portage,  Marathon  and  Lincoln. 

The  Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie  will  build  19  additional  sidetracks,  each 
a  mile  long,  at  the  yards  at  Superior.  Wis., 
to  handle  the  increased  traffic  upon  the  com- 
pletion of  its  Twin   Ports-Twin  City  line. 

Canada. 

The  St,  John  &  Quebec  Ry.  Co.  has  entered 
into  a  contract  with  the  government  for  build- 
ing a  208-mile  line  from  Grand  Falls,  N.  B., 
to  St.  John,  N.  B.,  and  has  location  surveys 
under  way.  The  New  Brunswick  Provincial 
Govermnent  is  to  guarantee  bonds  to  the  ex- 
tent of-  $25,000  per  mile  and  the  Dominion 
Government  is  to  grant  $fi.400  per  mile  addi- 
tional. The  construction  of  the  line  will  require 
three  bridges  which  will  cost  about  $1,250,000. 
F.  J.  Lisman,  30  Broad  St.,  New  York  City, 
is   handling  the   financial  end   of  this  project. 

At  last  reports  the  head  of  steel  on  the 
Canadian  Northern  Edmonton-Athabasca 
Landing  line  was  only  16  miles  from  the 
I^andipg.  Completion  of  the  line  was  tem- 
porarily   delayed    by    the    construction    of    a 
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short  stretch  of  grade  and  some  trestle 
bridges,  on  which  work  was  being  rapidly 
carried  forward.  Steel  was  then  14  miles  be- 
yond Stoney  Creek,  or  72  miles  north  of  Ed- 
monton. 

The  Canadian  Government  has  decided  to 
authorize  J.  B.  McArthur  to  proceed  at  once 
with  work  on  the  first  section  of  the  Hud- 
son Bay  Ry.  The  contract  was  awarded  by 
the  Laurier  Government.  This  section,  from 
the  Pass  to  Split  Lake,  is  185  miles  in  length. 

The  Canadian  Pacific  Ry.'s  program  for  this 
year  is  said  to  include  the  construction  of  450 
miles  of  line  in  the  Province  of  Ontario.  It 
is  believed  that  this  work  will  include  the 
following:  A  section  of  the  alternate  Toron- 
to-Montreal route,  from  Belleville  to  Toron- 
to, passing  the  lake  shore  towns  of  Trenton, 
Brighton,  Colborne.  Grafton,  Cobourg.  Port 
Hope,  Bowmanville,  Oshawa  and  Whitby;  a 
line  from  Hamilton  to  St.  Catharines,  Wel- 
land  and  Port  Colborne :  a  line  from  Inger- 
soll  north,  connecting  with  the  Port  Burwell 
branch  and  the  St.  Thomas  branch,  passing 
through  Embro,  Tavistock  and  Shakespeare 
(about  8  miles  east  of  Stratford),  connecting 
with  the  company's  Goderich,  Guelph  and 
Listowcl  lines  at  Linwood,  then  on  to  Arthur, 
where  connection  is  made  with  the  Tees- 
water  &  Mount  Forest  and  Wingham  lines, 
crossing  its  Owen  Sound  lines  in  the  vicin- 
ity of  Dundalk  and  terminating  at  Colling- 
wood.     It   is  also   said   that   the   company   in- 


tends extending  the  Imes  now  stopping  at 
St.  Mary's  to  the  shore  of  Lake  Huron,  and 
passing  through  Exeter,  possibly  to  Sarnla. 
Another  proposed  line  is  from  St.  Mary's  to 
connect  with  the  Goderich  line  near  God- 
erich, which  will  pass  through  Mitchell,  Dub- 
lin and  Seaforth. 

Premier  Si  f ton  of  Alberta  has  announced 
a  comprehensive  railway  policy  for  Alberta. 
His  present  plans  contemplate  a  line  from 
Athabasca  Landing,  which,  it  is  expected,  the 
steel  of  the  Canadian  Northern  will  reach 
early  next  year  to  Fort  McMurray.  The  lat- 
ter was  to  have  been  the  terminus  of  the 
Alberta  &  Great  Waterways  line,  which  was, 
however,  to  have  been  built  direct  from  Ed- 
monton. From  McMurray  there  is  a  water- 
way of  1,700  miles  to  the  Arctic  Ocean  in- 
terrupted only  by  a  portage  of  16  miles  at 
Fort  Smith  on  the  Great  Slate  River,  300 
miles  beyond  McMurray.  In  addition  to  this 
a  line  is  to  be  built  from  Athabasca  Landing 
in  a  northwesterly  direction  along  the  north 
shore  of  Lesser  Slave  Lake  to  Peace  River 
Crossing,  and  another  from  Edmonton  to  the 
Grande  Prairie  country  south  of  the  Peace 
River,  into  which  there  has  been  a  large 
movement  of  population  during  the  past 
year.  The  northeastern  part  of  the  Province 
is  to  be  served  by  a  railway  in  that  direction 
from  Edmonton  to  a  point  near  Cold  Lake 
on  the  eastern  boundary.  The  Sifton  Govern- 
ment  plans   to   strengthen   the   connection   be- 


tween the  north  and  the  south  of  the  Prov- 
ince by  having  two  lines  constructed,  one 
close  to  the  eastern  boundary  from  a  point 
north  of  the  present  C.  N.  Ry.  main  line  to 
the  American  border,  and  another  starting 
from  Edmonton  in  a  southwesterly  direction 
and  traversing  the  foothill  country  down  to 
Pincher  Creek,  on  the   Crow's   Nest   line. 

Mexico. 

The  new  federal  government  has  granted 
to  a  .syndicate  of  Seattle  men,  headed  by  Mo- 
ritz  Thomsen,  a  concession  to  build  300'  miles 
of  railroad,  which,  when  completed,  will  con- 
nect the  Pacific  port  of  Acapulco  with  the 
City  of  Mexico.  The  syndicate  has  already 
under  construction  120  miles  of  track  between 
.'\capulco  and  an  agricultural  district  in  the 
interior  and  the  line  to  the  capital  will  be 
an  extension  of  the  road  now  being  built. 
The  grant  calls  for  completion  of  the  rail- 
road  in   six  years. 

A  concession  has  been  granted  to  the  Mex- 
ican Pacific  Co.  to  build  a  new  railroad  from 
Balsas  station,  Guerrero  to  Zihuatenejo,  a 
small  port  on  the  Pacific  Coast.  Surveys  are 
now  under  way  on  a  branch  line  between 
Organal,  connecting  with  the  line  to  Uruapan 
and  Acambaro.  The  company  has  been  grant- 
ed four  mouths  in  which  to  have  the  con- 
tracts signed  with  the  government,  and  20 
months  to  build  the  first  three  sections  of 
the  road.  The  government  has  subsidized  the 
company  with  $20,000  for  each  kilometer. 
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Arkansas. 

©Commissioners  of  the  Gaines  Street  Im- 
provement District,  Little  Rock,  Ark.,  have 
awarded  the  paving  contract  for  that  district 
to  Radcliffe,  Gibson  &  Dillingham  of  St.  Jo- 
seph, Mo. 

California. 

^•Bids  will  be  received  until  10  a.  m.,  Jan. 
9,  by  Mayor,  Riverside,  C;.'if.,  for-  the  con- 
struction of  a  fill  on  Magnolia  Ave.,  including 
approximately  142,000  cu.  yds.  of  material. 
Plans  and  specifications  are  on  file  with  the 
City  Clerk. 

•J»Rids  will  be  received  until  7:30  p.  m., 
Jan.  8,  by  Board  of  Trustees,  Azusa,  Calif., 
for  the  construction  of  sidewalks,  curbs  and 
gutters  on   San   Gabriel   Ave. 

®The  Board  of  Public  Works  of  Los  An- 
geles, Cal.,  has  awarded  the  contract  for  the 
paving  of  Wilshire  Blvd.  with  bitulithic  to 
the  Barber  Asphalt   Co.,  for  $227,199. 

Upon  the  recommendation  of  Commission- 
er of  Streets  W.  J.  Baccus  the  following  reso- 
lutions providing  for  street  work  were  adopt- 
ed by  the  City  Council  of  Oakland,  Cal.: 
Plans  and  specifications  for  improving  4th 
St.,  from  Clay  to  Washington  Sts. ;  plans  and 
specifications  for  improving  4th  St.,  from 
Franklin  to  Harrison  Sts.:  plans  and  specifi- 
cations for  improving  4th  St.,  from  Broadwav 
to  Franklin  Sts. :  plans  and  specifications  for 
nnproving  Gth  St.,  from  Clay  to  Broadwav; 
directing  Superintendent  of  Streets  to  notify 
property  owners  to  lay  cement  sidewalks  oil 
59th  St.,  between  Claremont  and  College  Aves.. 
and  on  Hanover  St.,  between  Wayne  and 
Newton  Aves.;  instructing  City  Engineer  to 
prepare  plans,  etc.,  for  improving  Webster 
St.,  from  l.st  to  Water  Sts. ;  directing  City  En- 
gineer to  prepare  proceedings  for  the  im- 
provement of  Bay  'View  Ave.;  directing  City 
Engineer  to  prepare  proceedings  for  improve- 
ment of  Market  St.,  from  56th  to  Adeline 
Sts.;  directing  City  Engineer  and  City  At- 
torney to  draw  resolution  of  intention  for 
opening  Keith  Ave.,  from  Shaftcr  Ave. 
southerly:  petitions  for  opening  of  Keith 
.\ye.  filed;  petitions  to  change  grade  on  Bay 
View  Ave.  filed;  comnnmication  from  Oak- 
land Chamber  of  Commerce  in  repairing 
lower   Webster   St.   filed;   directing  City   En- 


gineer to  prepare  plans,  etc..  for  improving 
West  and  Market  Sts. ;  specifications  of  City 
Engineer  for  sewer  in  East  .30th  St. 

Connecticut. 

•J»Bids  will  be  received  until  2  p.  m.,  Jan.  5, 
by  State  Highway  Commissioner  J.  H.  Mac- 
Donald,  27  State  Capitol,  Hartford,  Conn., 
for  the  following  roadwork :  Town  of  Staf- 
ford, about  1,969  lin.  ft.  of  macadam  road; 
plans  and  specifications  at  Selectmen's  office, 
Stafford  Springs,  Conn.  Town  of  Glaston- 
buiy,  about  6,200  lin.  ft.  of  macadam  road; 
plans  and  specifications  at  Selectmen's  office. 
Town  of  Roxbury,  about  11,809  lin.  ft.  grad- 
ed road :  plans  and  specifications  at  Select- 
men's office.  Town  of  Westport,  about  8.545 
lin.  ft.  macadam  road ;  plans  and  specifica- 
tions with  Selectmen,  Westport.  Town  of 
East  Windsor,  about  9,884  lin.  ft.  graded  or 
gravel  road ;  plans  and  specifications  at  Se- 
lectmen's office.  Broad  Brook.  No  plans  or 
spe  ifications  can  be  sent  to  any  contractor, 
but  ti  "y  may  be  examined  at  the  places  named 
above. 

Georgia. 

The  Board  of  Brooks  Couflt^  Commission- 
ers, Quitman,  Ga.,  is  considering  the  pur- 
chase of  improved  road  machinery,  including 
a   gasoline   tracticji    engine. 

Illinois. 

®The  General  Cement  Construction  Co.,  of 
Chicago,  111,,  has  been  awarded  the  contract 
by  the  Board  of  Local  Improvements  of  Ber- 
vvyn.  111.,  for  the  constructioi  of  cement  side- 
walks on  26th  St.,  between  Ridgeland  and 
Lombard  Aves.,  for  $1,3.50.  Bids  were  opened 
Dec.  19.  •  ■ 

®The  Board  of  Local  Improvemc-its,  Chi- 
cago. 111.,  has  awarded  the  contract  Ilt  con- 
structing cement  sidewalks  to  the  General  Ce- 
ment Construction  Co.,  167  W.  Washington  St. 
K  J.  Glackin  is  Secretary  of  the  Board. 

®A.  E.  Rutledge  has  been  awarded  the  con- 
tract by  the  City  Council  of  Rockford,  III., 
for  the  brick  paving  of  North  Water  St."  for 
$1.70  per  yd.  for  brick  and  $0.30  for  excavat- 
ing.    The  total  amounts  to  about  $9,000. 

Plans  were  made  at  a  recent  mass  meeting 
of  the  property  owners  located  on  East  1st 
Ave.,    and    the    cross    streets    between    East 


•^  indicates  work  now  open  for  bids.    ®  indicates 


Broadway  and  East  2nd  Ave.,  city  of  Mon- 
mouth, 111.,  for  the  forming  of  a  paving  dis- 
trict, and  a  petition  is  to  be  circulated  ask- 
ing that  the  streets  within  this  district  be 
improved  by  paving.  The  district  as  planned 
includes  1st  Ave.,  from  1st  to  8th  Sts.;  South 
7th  St.,  South  6th  St.,  South  5th  St.,  South 
4th  St.,  all  from  Broadway  to  2nd  Ave.,  and 
South  3rd,  from  1st  to  2nd  Ave.,  approximate- 
ly 16  blocks'  in  all. 

A  petition  is  being  signed  by  property  own- 
ers of  Galesburg,  111.,  for  the  proposed  pave- 
ment on  West  Losey  St.,  from  Seminary  St. 
west  to  Hawkinson  Ave, 

The  City  Council  of  Chicago  Heights,  111., 
has  passed  ordinances  providing  for  the  pav- 
ing of  Forest  Ave.,  Circle  Court.  19th  Place. 
West  End  Ave.,  from  the  Michigan  Central 
railroad  to  Main  St.,  and  Main  St.,  from- 
Qiicago  road  to  the  Chicago  &  Eastern  Illi- 
nois  railroad. 

The  City  Council  of  Centr.alia,  III..,.. con- 
templates constructing  about  eight  miles  of 
paving  during  this  year,  including  the  paving 
of  Cemetery  Ave.,  from  Broadway  to  the 
cemetery.  Plans  and  specifications  will  be 
prepared  by  City  Engineer  L.   S.  Trainor. 

Definite  plans  have  been  made  by  the  Board 
of  Local  Improvements  of  Shelbyville,  111., 
for  the  several  miles  of  paving  which  has 
been  decided  upon  by  the  City  Council.  Wash- 
ington St.,  will  be  paved  from  the  courthouse 
to  South  2nd  St.,  and  the  paving  will  prob- 
ably be  extended  north  as  far  as  the  end  of 
the  street,  which  is  about  three  blocks.  It  is 
also  planned  to  pave  Broadway  from  end  to 
end,  more  than  a  mile,  and  Morgan  St..  from 
the  south  end  to  within  a  short  distance  of 
the  Chautauqua  grounds.  North  3d  and 
North  6th  Sts.  will- be  paved  and  extended. 
The  Board  of  Local  Improvements  of  A\- 
ton,  111.,  has  decided  to  recommend  to  the 
City  Council  the  paving  with  briclc  of  15th- 
and  17th  Sts.,  between  Langdon  and  Henry 
Sts. 

The  Board  of  Local  Improvements  of 
Rochelle,  111.,  has  ordered  the  construction  of 
25  miles  of  new  pavement.  The  estimate  calls 
for  brick  paving  on  2  ins.  of  sand  and  4 
ins.  of  concrete,  joints  between  brick  to  be 
filled  with  concrete.  The  streets  to  be  im- 
proved   are    Washington,    6th,    7th    and    11th, 


a  contract  let  recently. 


January   3,    1912. 


ENGINEERING     &     CONTRACTING 


39 


with  the  intersecting  street  bet\vci.-n   3rd  and 
8th  Ave. 

The  City  Council  of  K.iiikakoe.  Ill,  has 
passed  an  ordinance  providnii;  iDi-  ihe  pav- 
ing of  West  Court  St.,  between  West  and 
5th  Aves.,  with  vitrified  pavinj;  block  and 
Portland  cement  filler,  with  2  ins.  of  sand 
cushion  and  d  ins.  of  Portland  ciir.  i.t  con- 
crete base,  along  with  concrete  sidewalks  and 
curbing.  The  improvement  will  cost  npprox- 
imately   $21,000. 

.The  Board  of  Local   Improvements  ,.i    Pe- 
oria,  III.,   has  ordered  the  paving  of   .\rcadia 
.Ave.  with  brick  30  ft.  wide,  from  Pacific  .\ve. 
1    North    St.,    and    also    to   pave    North    St., 
rom  Michigan  Ave.  to  McClure.     The   proj- 
:ts     to    pave    Linn    and    Rigelow    Sis.    were 
bandoned       The    Board    also    instructed    the 
City  Engineer  to  prepare  an  estimate  for  the 
paving  of   Hurlburt   St.,    from   Reed   Ave.   to 
Steubenville  St. 

The  Board  of  Local  Improvements  of  Wau- 
kegan,  111.,  has  passed  a  resolution  for  the 
paving  of  South  Ave.,  between  the  west  line 
of  Marion  St.  and  the  east  line  of  Mc.Mister 
Ave.,  with  brick. 

Indiana. 

4»Bids  will  be  receiveduntil  10  a.  m.,  Jan.  18. 
by  Commissioners  of  Laporte  County.  La- 
porte,  Ind.,  for  the  construction  of  macadam- 
ized roads  in  Noble  and  Dewey  townships.  F. 
.\.  Hausher  is  County  Auditor. 

•J«Bids  will  be  received  until  11  a.  m..  Jan.. 
20.  by  Board  of  Parke  and  Vigo  County  Com- 
missioners, Terre  Haute,  Ind.,  for  the  con- 
struction of  two  county  line  roads.  Nathan  G. 
Wallace  is  Vigo  County  Auditor. 

4«Bids  will  be  received  until  10  a.  m..  Jan. 
31,  by  Huntington  and  Wells  County  Commis- 
sioners. Bluffton,  Ind.,  for  the  construction 
of  a  county  line  .gravel  road.  O.  D.  Garrett 
is  Wells  County  Auditor. 

Bids  have  been  received  by  the  Board  of 
Public  \\'orks  of  Indianapolis.  Ind.,  for  the 
paving  of  La  Salle  St.,  from  Washington  St. 
to  Moore  Ave.,  and  for  paving  Oakland  Ave.. 
from  10th  to  13th  Sts.,  as  follows:  La  Salle- 
Hoosier  Construction  Co.,  asphalt,  $^5.30  per 
lin.  ft. ;  Republic  Construction  Co..  asphalt, 
$3,66 ;  Oakland  Ave.-Hoosier  Construction 
Co..  $2.47 ;  Union  Asphalt  Construction  Co., 
$2.40;   Republic   Construction   Co..  $2.63. 

County  Surveyor  C.  C.  Ernst.  Decatur.  Ind., 
with  two  other  viewers,  have  decided  that 
the  proposed  macadam  road  on  the  Wells- 
Allen  County  line  is  a  necessity  and  have  rec- 
ommended to  the  County  Commissioners  the 
construction  of  the  same.  The  new  road  will 
be  6  miles  long,  macadamized  40  it.  w'ide, 
with  10  ins.  of  stone  in  the  center,  8  ins. 
at  the  sides  and  with  3  ins.  of  screenings. 

The  reviewers  and  engineers  appointed  to 
review  the  petition  for  the  improvement  of 
the  Hirsch  road  in  Knight  Township,  Van- 
derburg  County.  Ind.,  have  made  their  re- 
port to  the  County  Commissioners,  Evans- 
ville.  The  improvement,  according  to  esti- 
mates,  will   cost  $8,126. 

Plans  are  being  prepared  for  the  paving 
of  the  square  in  the  city  of  Angola,  Ind.. 
next  summer.  It  is  also  contemplated  to  im- 
prove other  streets  during  the  year.  Thos. 
Owens  is  Mayor. 

Pike  St.  property  owners  have  petitioned 
the  Common  Council  of  Goshen,  Ind..  for 
the  paving  of  that  street  from  -5th  St.  to 
the  Elkhart  River  with  vitrified  brick,  and 
for  sidewalks  on  both  sides  of  the  thorough- 
fare. 

Iowa. 


St.,  from  Marquciie  St.  to  cast  line  of  Di- 
vision St.;  Sth  St.,  from  Marquette  to  Davie 
Sts  ;  South  St..  from  Marquette  to  Washing- 
ton Sts. ;  \\ashinKton  St.,  from  Locust  to 
Lombard  Sts.;  alliy  between  Rockingham 
Road  and  3rd  St .  an<l  Fillmore  and  .\ins- 
worth  Sts.  Thii.i  Ward-Fifteenth  St,  be- 
tween Warren  and  Marquette  Sts. ;  Vine  St., 
between  13th  and  l.".ih  Sts.;  .Mvrtle  St..  be- 
tween 13th  and  15th  Sts.;  Myrtle  St.,  be- 
tween Hamilton  and  7th  Sts.;  12th  St.,  be- 
tween Gaines  and  Brown;  Brown  St.,  be- 
tween Front  and  2nd;  Warren  St.,  between 
Front  and  2nd  Sts. ;  alley  between  3rd  and  4th 
Sts.  and  between  Myrtle  anti  .Marquette  Sts.; 
Myrtle  St..  between'  iHh  and  Idth  Sts. ;  10th 
St.,  between  Hilltop  Ave.  and  Myrtle  St.; 
alley  between  Gaines  and  Brown  Sts.  and 
between  11th  and  12th  Sis.;  alleys  between 
Gaines  St.  and  Western  .-\ve.  an<l  between 
7th  and  8th  Sts.  Fourth  Ward— .Mley  be- 
tween Harrison  and  Kipley  Sts.  and  between 
7th  and  8th  Sts.:  alley  between  Harrison  and 
Ripley  Sts.  and  between  Lombard  St.  and 
Norwood  .-Vve. ;  alley  between  dth  and  7th 
Sts.  and  between  Scott  St.  and  Western  Ave.; 
Grant  St.,  between  Brady  and  Harrison  Sts. ; 
Koester  .-Vve..  between  Harrison  and  Scott 
Sts.;  Ripley  St.,  between  9th  and  12th  Sts.; 
Pleasant  St..  between  Harrison  and  Brady 
Sts. ;  Main  St..  between  Park  Lane  and  the 
south  line  of  Garfield  St. ;  alley  between  Rip- 
ley St.  and  Western  .Ave.  and  between  7th 
and  Sth  Sts. ;  Western  .\ve.,  between  5th  and 
6th  Sts.  Fifth  Ward — Rusholme  St.,  between 
Rock  Island  and  Iowa  Sts. ;  Rusholme  St., 
from  the  west  line  of  Iowa  St.  to  a  point  180 
ft.  west  of  Farnam  St. ;  Winthrop  Ave.,  from 
the  south  line  of  Rusholme  St.  to  the  north 
line  of  High  St. ;  LeClaire  St.,  from  the  north 
line  of  11th  St.  to  the  south  line  of  13th  St. 
Paving  for  the  west  half  of  the  street  only 
is  asked ;  Farnam  St..  between  Colorado  and 
South  Sts. ;  Oth  St.,  between  Brady  and  Iowa 
Sts.  Sixth  Ward — East  River  St.,  from  Iowa 
St.  to  Bridge  .\ve. ;  Oneida  .\\e.,  from  East 
River  St.  to  Fulton  Ave. ;  Esplanade  .'\ve., 
from  the  north  end  of  the  present  paving  to 
Locust  St. ;  College  Ave.,  from  Fulton  to 
Valley  Sts. ;  Locust,  from  the  cast  end  of 
the  paving  to  Esplanade  Ave. ;  alley  between 
1.3th  and  14th  St.  and  between  .'\rlington 
Court  and  Carev  Ave. ;  bridge  Ave.,  between 
13th  and    14th   St. 

The  City  Council  of  Corning,  la.,  has 
adopted  resolutions  for  the  paving  of  several 
more  blocks.  These  will  e.xtend  into  the  resi- 
dence district,  and  include  seven  blocks  on 
6th  St..  tw'O  on  8th,  and  will  extend-  from 
the  business  part  of  town  to  the  court  house. 

Kansas. 

^Bids  will  be  received,  it  is  reported,  .intil 
Feb.  19.  by  Board  of  County  Commissioners, 
Topeka,  Kan.,  for  the  furnishing  of  a  road 
roller  and  grader. 

Petitions  have  been  presented  to  the  City 
Commissioners  of  Topeka,  Kans.,  asking  for 
the  paving  of  approximately  20  blocks  of 
streets,  in  addition  to  those  already  sent  be- 
fore the  commissioners  asking  for  40  blocks. 
The  petitions  call  for  paving  on  the  following 
streets :  On  Buchanan,  from  20th  St.  to 
Hampton  St.;  on  Huntoon  St., ^f rom  Fillinore 
St.  to  Clay  St.;  on  West  St..  from  Huntoon 
St.  to  15th  St.;  on  Branner  St.,  from  2nd  St. 
to  4th  St.,  on  Huntoon  St.,  from  Lincoln  St. 
to  Mulvane  St.;  on  14th  St..  from  Van  Buren 
St.  to  Harrison  St.;  on  1.5th  St..  from  West- 
ern .^ve.  to  Buchanan  St. ;  on  16th.  from 
Mulvane  St.  to  College  Ave. ;  on  Eu(?Tid.  .\ve.. 
from    Kansas   Ave.   to    Bolles    Ave. :    on    the 


At   a   recent    meeting   of    the   City   Council      alley    between    Topeka  ^4W.    and    Tyler    St 


of  Davenport,  la.,  the  Aldermen  presented  a 
list  of  the  streets  recommended  for  paving 
this  year,  as  follows :  First  Ward— Cedar  St., 
from  4th  St.  to  Telegraph  Road ;  Telegraph 
Road,  from  Davie  to  Sharon  St.;  Pine  St., 
from  4th  St.  to  Telegraph  Road:  Oak  St., 
from  4th  to  6th  St.;  5th  St.  from  Davie  to 
Pine  St.;  6th  St.  from  Cedar  St.  to  Tele- 
graph Road;  Pine  St.,  from  Telegraphy  Road 
to  Newberry  St.  Second  Ward— Lombard 
St..  from  Marquette  to  Washington  Sts.;  6th 


from  12th  St.  to  Hnntoon  St..  and  on  the 
allev,  between  Harrison  St.  and  Topeka  .\vc., 
from  Oth  St.  to  10th  Ave. 

Louisiana. 

The  Caddo  Parish  Police  Jury,  Shreveport, 
La .  has  passed  an  ordinance  calling  for  an 
election  for  Jan.  23  for  the  purpose  of  voting 
on  the  proposition  to  levy  a  5-mill  special  tax 
for  five  years,  for  the  purpose  of  building 
permanent    highways    throughout    the    parish. 


Maryland. 

.-\  delegation  of  representative  farmers  and 
others  of  upper  Harford  County,  Md.,  re- 
cently appeared  before  the  Board  of  County 
Commissioners,  Bel  Air,  relative  to  making 
extensive  improvements  to  the  public  road 
leading  from  Highland,  via  Pylesville,  to 
Cardiff.     The  road  is  about   four  miles  long. 

State  Senator  Charles  .\.  Wells  of  Prince 
Georges  County,  L'ppcr  Marlboro.  Md..  will 
introduce  a  bill  early  in  the  approaching  ses-  ' 
sion  of  the  legislature  directing  a  bond  issue 
of  $10U,000  for  the  construction  of  perinanent 
highways  in  that  county.  The  money  will 
be  divided  among  the  four  road  districts. 
Michigan. 

+Bids  will  be  receivcrl  until  8  p.  m.,  Jan. 
15,  by  City  Recorder,  Muskegon,  Mich.,  for 
grading  and  paving  with  tarvia,  taroid,  as- 
phalt, pioneer  road  asphalt.  Bermudez  asphalt, 
bituminous  macadam  or  brick  on  6-in.  con- 
crete base.  4,956  sq.  yds.  on  Clay  .\ve..  from 
Pine   to   Ottawa   St. 

Park  Commissioner  Hurlburt  of  Detroit, 
Mich.,  is  at  work  on  the  annual  budget  of  the 
department.  The  Commissioner  plans  to  ask 
an  appropriation  of  $.50,000  for  Belle  Isle 
roads,  and  more  than  that  amount  for  new 
work   on  the  boulevard  system. 

The  Village  Council  of  Lowell.  Mich.,  has 
engaged  Edward  H.  Christ  of  Grand  Rapids, 
.Mich.,  to  establish  grades  and  do  all  prelim- 
inary work  up  to  the  letting  of  a  contract 
for  the  paving  of  Main  and  Bridge  Sts.,  from 
Hudson  St.  to  the   Baptist  church. 

Provisions  have  been  made  by  the  City 
Council  of  Mt.  Clemens,  Mich.,  for  a  consid- 
erable amount  of  paving  to  be  done  in  the 
spring  on  the  following  streets :  North 
Gratiot,  from  present  terminus  to  city  limits; 
East  St.,  from  Jones  to  Oemens ;  North  Wal- 
nut St.,  from  North  Gratiot  to  Nlarkct ;  Cher- 
ry St.,  from  Olympia  to  Market ;  Pine  St.. 
from  Macomb  to  the  south  line  of  Market; 
Lincoln,  from  New  to  North  .-\ve. ;  Welts 
St.,  to  city  limits ;  .Market  St..  North  Gratiot 
to  North  Ave.;  Hubbard  .\ve ,  from  North 
.\ve.  to  Market. 

Mississippi. 

.\n  election  will  be  held  in  Vicksburg,  Miss., 
on  Jan.  23  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $100,000  for 
improving  and  paving  the  streets. 

Missouri. 

®E.  F.  Clarkson,  3921  St.  John  St..  Kansas 
City,  Mo.,  has  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  that  city  for 
the  grading  of  Pendleton  road  at  $.34!/j.  Bids 
were  opened  Dec.  29. 

®The  G.  .-X.  Heman  Construction  Co.,  of 
St.  Louis.  Mo.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  Maple  wood.  Mo., 
to  pave  Manchester  road,  from  the  St.  Louis 
city  limits  to  Sutton  .\ve.,  at  $21,240.  The 
paving  will  be  brick,  with  granitoid  curbing, 
and  include  a  12-in.  storm  sewer.  The  Coun- 
cil at  the  same  time  awarded  the  contract  for 
the  laying  of  several  thousand  ft.  of  side- 
walk in  Maplewood  to  the  Graham  Granitoid 
Co.,  of  St.  Louis,    for  $18,183. 

.\  petition  has  been, filed  with  the  Board 
of  Public  Works  of-'^t.  Joseph.  Mo.,  for  the 
paving  of  33rd  St.,  from  Olive  St.  to  Mitchell 
Ave.,   with   asphalt-macadam. 

.•V.  petition  has  been  filed  with  City  Clerk 
■f.  H.  Langston  of  Springfield.  Mo.,  from 
owners  of  property  abutting  on  Center  St., 
asking  the  City  Council  to  cause  that  thor- 
oughfare to  be  paved  with  concrete  from 
Clinton   .\ve.   to   the   National   Blvd. 

New  Mexico. 

.XrrangcmeHts  have  been  made  by  County 
Commissioners  William  .\tkinson  and  Thom- 
as D.  White.  Roswell.  N.  Mex..  with  Engi- 
neer J.  W.  Lewis,  to  advertise  for  bids  for 
the  construction  of  the  territorial  road  east 
from    Roswell  across  the   Mescalero   sands. 

New  York. 

New  York  State  Engineer  J.  .\.  Bensel  is 
reported  to  have  stated  that  bids  will  short- 


4-  indicates  wprk  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ly  be  advertised  for  the  state  road  contracts 
from  Bath  to  Campbell,  and  also  for  the  road 
from  Bath  to  Hornell.  It  is  e.xpected  that 
work  upon  both  of  these  roads  will  be  com- 
menced early  the  coming  spring. 

Advices  from  New  York  City  state  that 
the  Metropolitan  Motor  Speedway  .Associa- 
tion has  acquired  control  of  330  acres  of 
land  on  the  Kearney  meadows  in  New  Jer- 
sey lor  use  as  a  motor  speedwaj-  and  aviation 
and  athlete  ground.  The  association  has  re- 
ceived authority  to  issue  $1,500,000  capital 
stock,  and  it  proposes  to  construct  a  motor- 
drome, two  miles  long,  with  seats  for  100,000 
persons.  It  is  stated  that  work  will  begin 
Feb.   1. 

Following  bids  have  been  received  l)y  the 
Board  of  Contract  of  Syracuse,  N.  Y.,  for 
paving  work:  Paving  Elk  St.,  uniform  pave- 
ment, with  stone  curb.  Central  City  Paving 
Co.,  macadam,  $!l,41(i;  sandstone  block.  $l(i.- 
306:  Mack  block,  $11,849:  Trinidad  asphalt, 
$ll.(i!H.  F.  J.  Baker,  sandstone  block,  $10,07:!; 
Olean  block,  $11,827:  Trinidad  asphalt,  $11.- 
517.  Warner-Quinlan  .\sphalt  Co.,  sand- 
stone block.  $16,()l(i:  Olean  block,  $11,850: 
Trinidad  asphalt.  $11,587.  Paving  Elk  St.  with 
asphalt  in  the  center  and  block  at  the  sides, 
with  stone  curb :  Central  City  Paving  Co., 
asphalt  and  sandstone  block,  $12,840;  asphalt 
and  Mack  block.  $11,721.  F.  J.  Baker,  asphalt 
and  sandstone  block,  $l2,27ii ;  asphalt  and 
Olean  block,  $11,570.  Warner-Quinlan  .\s- 
phalt  Co.,  asphalt  and  sandstone  block,  $12.- 
43();  asphalt  and  Cowan  block,  $11,622.  Pav- 
ing Elk  St.  with  uniform  macadam  and  con- 
crete curb.  Central   City  Paving  Co.,  $8,8.30. 

Following  bids  have  been  received  by  the 
Board  of  Contract  of  Syracuse,  N.  Y..  for  the 
grading  of  .\verv  Ave.,  from  Essex  St.  to 
Milton  Ave.:  C.  T.  Hookwav.  $4,220:  Low- 
erv  Bros.,  $3,460;  James  Swift,  $;^,f)20 : 
Blanche  Gafifev,  $;j,336:  S.  Bonn,  $3.2.5!);  S. 
Sposato.  $4,111':  F.  S.  Sposato,  $3,620. 

Ohio. 

•J»Bids  will  be  received  until  noon,  Jan.  5, 
by  W.  M.  Dean,  Village  Clerk,  Rocky  River, 
O.,  for  the  construction  of  concrete  walks  on 
Wooster  road.  W.  H.  Evers  Engineering  Co., 
The  .Arcade,   Cleveland,  O.,  are  Engineers. 

•J'Bids  will  be  received  until  noon.  Jan.  30, 
by  H.  H.  Canfield,  Clerk  of  the  Village  of 
Cleveland  Heights,  at  the  town  hall  or  at  309 
Beckman   Bldg.,  Cleveland,  O.,  for  the  neces- 


mount  .Ave. :  Cedar  St.,  between  Poland  Ave. 
and  East  Federal  St.  bridge;  Hawn  St.,  lie- 
tween  Jackson  St.  and  Truesdale  .Ave.  :  Ho- 
mer Ave.,  between  Hillinan  St.  and  city  lim- 
its ;  Ayers  St.,  between  Rigby  St.  and  Shehy 
.Ave. ;  Byron  St.,  between  Rigby  St.  and 
Shehy  Ave.,  and  Charlotte  .Ave.,  between 
Fruit   St.  and  Truesdale  Ave. 

The  County  Surveyor  has  reporte<l  to  the 
County  Commissioners,  Cincinnati,  O.,  that 
the  improvement  of  River  road,  from  West 
Baltimore  pike  to  New  Haven  and  Venice 
road,  will  cost  about  $14,883.  Plans  and 
specifications  for  the  improvement  are  to  be 
prepared  at  once. 

The  Tuscarawas  County  Commisisoners, 
New  Philadelphia,  O..  have  decided  to  pave 
another  mile  of  the  Wooster  road  in  addi- 
tion to  the  two  miles  already  contracted  for. 
at  an  estimated  cost  of  $13,000.  The  paving 
will  extend  from  the  city  limits  of  Canal 
Dover  to  a  point  between  Parral  and  Loudon. 
The  contract  will  be  let  in  time  to  have  con- 
struction  begin  in  the   spring. 

The  City  Council  of  Columbus,  O..  has  de- 
cided to  improve  Grant  .Ave.,  from  Town  St. 
to  Rich  St.,  by  grading,  draining,  curbing, 
paving  the  roadway  with  asphalt  or  brick  and 
laying  water  service  pipe.  John  T.  Barr  is 
Clerk  of  the  Council. 

The  City  Council  of  Toledo,  O.,  has  passed 
ordinances  declaring  it  necessary  to  improve 
the  following  streets :  Goodale  Ave.,  from 
.Auburn  .Ave.  to  Ayers  Ave.,  by  grading  and 
paving;  Starr  .Ave.,  from  Main  St.  to  East 
Broadway,  by  re-paving,  and  Utah  .St.,  from 
First  St.  to  Greenwood  Ave.,  by  grading  and 
pavinj:. 

The  City  Council  of  .Akron,  O.,  has  passed 
an  ordinance  determining  to  proceed  with 
the  improvement  of  Voris  St.,  from  High  St. 
to  Kling  St.,  by  grading,  curbing  and  paving, 
constructing  sidewalks  and  laterals  to  the 
sewer. 

A  petition  is  being  circulated  by  business 
men  of  Urbana,  O.,  for  the  paving  of  East 
Court  St.  It  is  thought  other  petitions  will 
be  presented   shortly   for  additional   paving. 

The  City  Council  of  Cleveland,  O.,  has 
passed  ordinaces  providing  for  the  improve- 
ment of  the  following  streets :  Kouba  Ave., 
S.  W.,  from  West  48th  St.  to  West  56th  St., 
by  grading,  draining  and  paving;  Lakeview 
road,  N.  E.,  between  Superior  Ave.,  N.  E., 
and   East   123d   St.,  and   E.   12.3d   St.,   between 


N.  E.  by  grading,  draining,  curbing  and  pav- 
ing; Nevada  Ave..  S.  E.,  from  East  93d  St. 
to  East  08th  St.,  by  grading,  draining,  curb- 
nig  and  paving. 

The  City  Council  of  Cleveland,  O..  has 
passed  ordinances  providing  for  the  improve- 
ment of  the  following  streets :  Field  .Ave., 
S.  W.,  from  West  48th  St.  to  West  56th  St.. 
by  grading,  draining  and  paving:  East  Slst 
St.,  from  Holton  Ave.,  S.  E.,  to  Kinsman 
road,  S.  E.,  by  grading,  draining,  curbing  and 
paving,    and    Grand    Ave.,    S.    E.,    from"  East 

.A  resolution  has  been  passed  by  the  City 
Council  of  Cincinnati,  O.,  declaring  it  neces- 
sary to  improve  Sweeney  St.,  from  Stone 
St.  to  Mill  St.,  by  grading,  paving  the  street 
full  width  with  brick,  and  constructing  the 
necessary   drains   and    inlets. 


*">'  '.^bor_  and  material  for  the  improvemest  Lakeview  road,  N.'  E.,  and  Castlewood  Ave., 
of  Ridgeheld  road  from  the  north  line  of 
Mayfield  road  to  the  north  end  of  the  street. 
by  establishing  a  grade,  grading,  draining  and 
paving  the  same  with  brick.  F.  A.  Pease 
Engineering  Co.,  931  Williamson  Bldg.,  Cleve- 
land, O..  are  Engineers. 

^•Bids  will  be  received  until  noon,  Jan.  4, 
by  Director  of  Public  Service  W.  H.  McMil- 
lin.  Clerk,  Youngstown.  O.,  for  furnishing  the 
necessary  labor  and  materials  for  paving 
Ridge  .Ave.,  between  Market  St.  and  Oak 
Hill   Ave. 

•^•Eids  will  be  received  until  noon,  Jan.  4, 
by  W.  H.  McMillin,  Clerk.  Director  of  Pub- 
lic Service.  Youngstown.  O.,  for  furnishing 
the  necessary  labor  and  material  for  paving 
Glcnaven  St..  between  Hillman  and  Citv  Lot 
No.   16001. 

®C!o.  Edgington  of  McComb,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Han- 
cock County  Commissioners.  Findlay,  O.,  for 
the  construction  of  3}4  miles  of  stone  pike 
on  the  Mt.  Elanchard  road  in  Delaware  Town- 
ship. The  contract  price  is  $18,195.  Bids  were 
opened  Dec.  .30. 

®Henkel  &  Sullivan.  Michigan  Ave.,  Cincin- 
nati, C,  have  been  awarded  the  contract  bv 
the  Department  of  Public  Service  of  that  city 
for  the  improvement  of  Michigan  .Ave.,  from 
Observatory  .Ave.  to  Erie  Ave.,  by  grading, 
laying  cement  combined  curb  and  gutter. 
macadamizing  the  roadway  with  tar  binder  and 
finishing  course  and  constructing  the  necessary 
drains  and  inlets.    Bids  were  opened  Dec.  8.  ' ' 

Resolutions  have  been  adopted  by  the  City 
Council  of  Youngstown.  O..  providing  for 
the  improvement  of  the  following  streets: 
Erie    St.,   between   Woodland   .Ave,   and    l~air- 


Oregon. 

®The  City  Council  of  Portland.  Ore.,  has 
let  the  contract  for  the  hard-surfacing  of 
.Sandy  Blvd.,  from  East  28th  St.  to  East  72nd 
St.,  to  the  Oregon  Independent  Paving  Co., 
for  $192,000.  The  general  contract  covering 
the  entire  street  was  let  in  two  contracts,  one 
from  East  28th  to  Laurelhurst,  for  $28,000, 
and  the  other  from  Laurelhurst  to  East  72nd' 
St.,  for  $164,000. 

The  Board  of  County  Commissioners  of 
Wasco  County,  The  Dalles,  Ore.,  is  con- 
templating calling  a  special,  election  for  the 
purpose  of  voting  on  the  issuance  of  bonds, 
probably  in  the  sum  of  $1,.500,000,  for  the 
building  of  good   roads. 

From  Portland,  Ore.,  comes  a  report  that 
the  Secretary  of  War  has  sent  to  Congress 
with  his  indorsement  the  report  of  Major  J. 

•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


J.  .Morrow  on  the  survey  and  estimate  for 
a  system  of  roads  and  trails  in  the  Crater 
Lake  National  Park.  Major  Morrow's  plan 
contemplates  the  construction  of  62  miles  of 
road  and  100  miles  of  trails  at  a  total  cost 
of  $642,000,  of  which  amount  $100,000  will 
be  available  next  year  if  Congress  approves 
the  recommendation.  In  addition  it  is  pro- 
posed to  expend  $65,000  for  a  system  of  tanks 
and  water  supply  lines  for  sprinkling.  It  will 
cost  $20,000  annually  to  maintain  the  roads 
when  complete.  Briefly,  he  recommends  build- 
ing a  .33-mile  road  around  the  rim  of  the 
crater  overlooking  the  lake,  a  5-mile  road  to 
the  pinnacles,  a  5-mile  road  down  Bear  Creek, 
a  10-mile  road  to  the  Fort  Klamath  entrance 
and  a  7-mile  road  to  the  IMedford  entrance. 

Pennsylvania. 

®The  Board  of  Westmoreland  County  Com- 
missioners, Greensburg,  Pa.,  has  awarded  the 
following  contracts  for  the  construction  of 
roads :  Parnassus,  Puckety  Creek  road,  let  to 
Rinehart  Bros.,  of  East  Liverpool,  O:,  for 
$42,018 ;  Salina,  Perrysville  road,  let  to  Duster 
Contracting  Co.,  of  Tarentum,  Pa.,  for  $48,- 
897.  The  roads  are  1.75  and  2  miles  long  re- 
spectively.    Bids  were  opened  Dec.  20. 

Tennessee. 

For  several  notes  regarding  paving  work  in 
Memphis,  Tenn.,  see  under  Memphis  and  vi- 
cinity notes  in  the  Irrigation  and  Drainage 
section   of   this   issue. 

Texas. 

The  -citizens  of  Midland,  Te.x.,  have  ar- 
ranged to  build  sample  stretches  of  highway 
in  .Andrews  and  Gaines  counties  for  the  pur- 
pose of  encouraging  the  construction  of  good 
roads  in  that  portion  of  the   state. 

The  Dallas  County  Commissioners,  Dallas, 
Tex.,  have  instructed  the  County  Engineer 
to  furnish  an  estimate  of  the  amount  of 
money  that  will  be  required  to  complete  the 
four  cardinal  and  intermediate  roads  of  the 
county.  The  figures  will  be  used  as  an  es- 
timate for  the  expenditure  of  the  $500,000 
bond   money. 

The  City  Council  of  Hillsboro,  Tex.,  has 
adopted  an  ordinance  providing  for  paVing 
the  streets  around  the  square  according  to  the 
original  plan,  thus  paving  64  ft.  on  each  side 
of  the  square  and  leaving  unpaved  a  space 
of  18  ft.  between  the  paved  street  and  the 
county   line. 

The  citizens  of  Beaumont,  Tex.,  on  Dec. 
20,  voted  the  issuance  of  bonds  to  the  amount 
of  $60,000  for  paving  work,  and  in  the  sum 
I  if  $60,000  for  park  improvements. 

The  citizens  of  Victoria,  Tex.,  on  Dec.  21 
voted  the  issuance  of  bonds  to  the  amount  of 
$200,000  for  road  improvements  in  that  com- 
missioner's  precinct. 

The  citizens  of  Orange,  ..County.  Orange, 
Tex.,  on  Dec.  19  voted  the  issuance  of  bonds 
to  the  amount  of  $200,000  for  the  construction 
of  good  roads. 

Surveys  are  being  made  of  Texas  St.,  in 
the  city  of  Fort  Worth,  Tex.,  preliminary  to 
the  paving  of  that  thoroughfare. 

The  Commercial  Club  of  Terrell,  Tex.,  is 
considering  the  question  of  paving  Moore 
Av'e.  The  proposition  will  probably  be  sub- 
mitted to  the  taxpayers  of  the  city  with  a 
view  to  securing  a  bond  issue. 

The  City  Council  of  Denison,  Tex.,  has  in- 
structed City  .Attorney  James  S.  Kone  to  pre- 
pare two  ordinances,  creating  two  improve- 
ment districts,  which  will  be  paved  in  the  im- 
mediate future.  One  district  will  include  that 
portion  of  Main  .St..  from  the  present  end  of 
the  paving  east  to  Travis  Ave.,  and  the  other 
will  include  the  100  block  of  North  Houston 
.Ave.,  and  100  block  of  East  Woodard  St. 
This  includes  the  approach  to  the  new  Union 
passenger  station  and  several  wholesale 
houses. 

Virginia. 

The  Finance  Committee  of  the  City  Coun- 
cil of  Portsmouth,  Va.,  has  recommended  to 
that  body  a  bond  issue  of  about  $150,000  for 
paving  more  of  the  streets  of  the  city  during 
the  coming  spring  and  summer. 

let  recently. 
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The  Spottsylvania  County  Road  Hoard  of 
Commissioners,  Spottsylvar.ia.  \'a,.  iias  ob- 
tained an  order  of  the  Circnit  C  urt  for 
building  and  permanently  improving  nvt-  miles 
of  the  Rappahannock  River  road,  extending 
from   Fredericksluir^^   to    I  l.onilton's. 

Washington. 
City  Engineer   C.    W.   Eward   ..i     Vinrdeen. 
Wash.,   has   made   plans    for   the   constn:ction 
of  a  trunk  road  over  a  portion  of  .N'orth  Aber- 
deen. 

Wisconsin. 

•J»f'ids  will  be  received  until  J;in.  .",.  i,v  \ii- 
gust  Baltzer,  City  Engineer,  Kenosha,  Wis 
for  paving  various  streets  with  (5,000  sq  yds 
of  vitiritied  brick,  concrete  louiulation.  s.ind- 
stone  curb,  and  asphalt  filler,  estimated  to  est 
SIT.OOO. 

The  Common  Council  of  Delavaii,  \\  i* 
has  voted  to  pave  Walworth  .Ave.,  froin  Ter- 
race St.  to  8th  St. :  Racine  St..  from  its  inter- 
section with  Walworth  .\ve..  to  Fremoiu  St 
and  7th  St.,  to  the  r.ew  C.  M.  &  St.  1^  pas- 
-onger  station.  City  Engineer  P.  |.  Hurtsren 
of  Burlington.  Wis.,  has  been  t  luployed  "^by 
the  city  to  prepare  plans  and  specification's 
for  the  work. 

.According  to  the  Wisconsin  St.ue  Hishwav 


Commission.  .\l.i,ii- 1,,.  \v,s.,  work  on  roads 
will  he  done  this  }car  m  more  than  -^tHi  towns, 
with  a  total  cxpeii-<i-  .if  more  than  Sl.lOoiKto 
under  the  new  state  aid  law.  It  is  expected  to 
build  ■.'•.<i  miles  of  stone  road>,  l.Vi  miles  of 
gravel  roads,  l'"io  miles  of  shale  road,  and 
•J-Til  miles  of  dirt  road,  a  total  of  tji'}  miles. 
I  here   will   also   br   built   Ui>  bridges,  costing 

f ]■•['■' ■   .'"    I-''    l^«ns.    makiiiK    a    total    for 

highway    improvement   of    ? I .-'-".i i.i 

.M;iiiitowi>c  Cmiiiuv  Surveyor  Dtto  Gass, 
Manitowoc.  Wis.,  is  preparing  a  map  for  the 
special  committee  ..f  members  of  the  County 
Board  recently  ap|>,.iiued  to  take  up  the  ques- 
tion of  good  roails  in  the  count\.  The  map 
will  show  e\ery  r..ad  and  the"  l.ication  of 
schools  and  churches  in  the  county.  It  is  es- 
timated that  the  sum  of  $Jl,Oiiu  will  be  ex- 
pended in  road   work  this  year 

The  City  Council  of  Manitowoc,  Wis.,  has 
added  another  set  of  specifications  lor  paving 
to  the  thrte  alreaily  adopted.  The  new  kinri 
of  pavement  is  sheet  asphalt,  being  a  .'i-iii 
concrete  base  and  2  ins.  of  sheet  asphalt. 
Pavement  will  be  laid  in  (he  First.  Third  and 
Fourth  Wards  of  the  city  next  season. 

Thi>  Board  of  Public  Works  of  Oshkosh, 
Wis.,  has  been  directed  by  the  City  Council 
to    prepare    specifn-afinns     f.r    the    ;i^^;^c    i.f 


\\  augoo  St.,  from  Broad  to  State  St. ;  loth 
St..  from  Oregon  St.  to  the  crossing  of  the 
Wisconsin  Central  railroad;  Light  St..  from 
Church  to  High  St  ;  Jackson  St..  from  Irv- 
ing St.,  to  New  York  .Ave.,  and  Oregon  St., 
from  17th  to  l!)th  St..  Waugoo  St.  will  be 
paved  with  either  asphalt,  creosote  blocks  or 
tar  macadam.  Creosote  blocks,  cedar  blocks 
or  ^isphalt  will  be  used  on  l-'ith  St.  It  is  plan- 
ned to  use  cither  asphalt,  creosote  blocks  or 
sarcolithic  on  that  uortion  of  Light  St.  which, 
will  be  paved  next  year.  The  portion  of 
Jackson  St.  to  be  improved  will  be  paved  with 
asphalt  creosote  blocks  or  sarcolithic.  Bloom's 
cement,  cement  or  sarcolithic  will  be  used  on 
till     u..rii,,ii    ,i|'    Oregon    St. 

Canada. 

>*rhc  Uituliihic  Paving  &  Contracting  Co., 
Ltd..  of  Winnipeg.  Man,,  and  Edmonton,  .\lta., 
has  been  awardeil  a  contract  in  I'.dmonton  lor 
the  construction  of  7.j,0oo  sq,  yds.  of  bitulithic 
paving  during  the  year  1!I12,  and  the  National 
Paving  &  Contracting  Co.,  Ltd..  of  Winnipeg. 
Man.,  secured  a  contract  for  the  laying  of 
■-'•"),000  s<].  yds.  of  sheet  asphalt  pavements  dur- 
ing the  year.  .A.  J.  Latornell  is  City  Engineer, 
7!)th  St.."  to  ;••_'  ft.  east  of  East  Kind  place,  by 
trrriflinc:.  drnirirc,  ■■urhirg  :\r(\  pnvirg 


BRIDGES—  STEEL     AND      CONCRETE 


California. 

•|«Bids  will  be  received  until  2  p,  ni.,  Jan. 
28,  by  Los  .Angeles  County  Commissioners. 
Los  .Angeles,  Cal.,  for  the  construction  of  a 
concrete  bridge  over  the  Sawpit  Wnsh  on 
the  Wild  Rose  .Ave,,  in  Duarye  Road  District. 

®The  Pacific  Construction  Co,,  which  was 
awarded  the  contract  for  the  construction  of 
the  bridge  over  the  Stanislaus  River  for  the 
San  Joaquin  Valley  Electric  Railroad,  has 
commenced  preliminary  work.  The  bridge 
will  be  located  just  east  of  the  wagon  bridge 
near    Ripon,    Cal. 

.Among  the  improvements  planned  in  the 
vicinity  of  Lodi.  Cal.,  is  the  construction  of 
a  new  steel  bridge  over  the  Mokelumne 
River  three  miles  east  of  Lodi,  which  will 
cost    about    $-3.5,000. 

City  Council  of  Los  .Angeles.  Cal,.  has 
adopted  an  ordinance  providing  that  the  city 
shall  pay  $-12,200,  or  one-fourth  the  total 
cost  of  constructing  the  .Arroyo  Seco  G-arch 
concrete  bridge  now  being  built  at  the  end 
of  Pasadena  Ave.  jointly  by  the  city.  South 
Pasadena,  the  Salt  Lake  R.  R.  and  the 
county, 

Colorado. 

•J«Bids  will  be  received  until  10:.3O  a.  ni.. 
Jan,  5,  by  Board  of  Las  .Animas  County 
Commissioners.  Trinidad.  Colo.,  for  the  con- 
struction of  a  -aO-ft,  span  bridge  over  Canyon 
Delagua  on  main  .Aguilar  Road  12  to  14 
miles  north  of  Trinidad.  Bidders  will  fur- 
nish plans  and  specifications  on  concrete  and 
steel  spans,  G,  F,  Harlan  is  Chairman  of 
the  Board, 

Delaware. 

The  Gaynor  Contracting  Co.  has  been 
chartered  under  the  laws  of  Delaware  to 
engage  in  the  erection  of  bridges  and  rail- 
roads and  structural  work.  The  incorporators 
are  Katherine  M,  Gaynor.  Thomas  P.  Gaynor 
and  William  L.  Gaynor,  Scranton.  Pa.  The 
company  is  capitalized   at   $.")0,000. 

It  has  been  announced  by  the  Levy  Court 
Commissioner,  S.  J.  Dennison.  Chairman  of 
the  Committee  on  Wilmington,  Del.,  bridges, 
that  the  Court  "has  adopted  the  bascule  type 
bridge  over  the  Christiana  river.  The  west- 
ern approach  of  the  new  bridge  will  be  across 
part  of  the  Pennsylvania  Railroad  Company  s 
land  now  used  for  park  purposes  fronting  on 
the  Christiana  river,  James  \\'ilson  is  'Coun- 
ty   Engineer. 


Georgia. 

Several  schemes  are  under  consideration 
by  the  City  Council  of  .Atlanta.  Ga..  for  nar- 
rowing or  closing  the  underpass  in  the  For- 
syth St.  bridge.  One  scheme  considered  the 
best  by  the  committee  is  to  close  the  under- 
passes entirely,  provided  the  city  can  secure 
froin  the  Central  R.  R.  permission  to  make 
public  the  present  private  roadway  over  the 
tracks  at  the  foot  of  .Alabama  St.  and  ex- 
tend same  to  give  access  to  the  Western  & 
.•\tlantic    yards. 

Idaho. 

Plans  for  the  construction  of  a  bridge  across 
Snake  River  at   Bliss.  Idaho,  have  been  com- 
pleted   by    C,    S.    Smith,    Gooding,    Engineer. 
The  cost  of  the  work  is  estimated  at  $ll,OoO. 
Illinois. 

.Advices  from  Lewistown,  111.,  state  that  a 
bridge  will  probably  be  constructed  at  Water- 
ford  in  Isabel  township,  Fulton  County. 

Residents  in  the  vicinity  of  Ohio  St.  arc 
circulating  a  petition  requesting  the  City 
Council.  Joliet,  111.,  to  take  steps  toward  the 
construction  ,of  a  new  bridge  over  Spring 
Creek  at  Ohio  St.  to  replace  the  old  structure 
removed  at  the  time  of  the  Creek  improve- 
ment, 

Indiana. 

It  is  reported  that  the  Baltimore  &  Ohio 
Southwestern  R.  R.  is  planning  the  construc- 
tion of  a  new  bridge  over  the  Wabash  River 
to  replace  the  present  structure  at  Vincennes, 
Ind,  New  bridges  will  also  be  built  at  Law- 
renceville  and  Breeze.  III.,  it  is  said.  Nothing 
definite  will  be  done  before  tfie  spring,  it  is 
believed. 

Plans  for  the  construction  of  the  new 
bridge  over  the  Whitewater  River  at  South 
L  St,,  Richmond,  Ind.,  have  been  filed  with 
the  County  Commissioners.  The  proposed 
structure  will  be  of  concrete,  and  its  length, 
exclusive  of  earth  approaches,  will  he  (i  M 
feet.  Its  width  will  be  sixty  feet,  and  its 
highest  point  above  the  water  line  will  be 
more  than  ninety  feet.  The  estimated  cost 
is  $12-'J,000.  The  county  touncil  will  be  asked 
to  appropriate  this  sum  at  its  first  meeting 
in  January,  but  it  is  possible  that  the  matter 
will    be    deferred   until    s|iring. 

Iowa. 

4*Hids  will  be  received  until  noon.  Jan.  23, 
by  Board  of  I'"mmet  County  Supervisors, 
Estherville.    la.,    for    the    erection    of    several 


reinforced  concrete  bridges  .according  to  list 
and  specifications  on  file  in  the  .Auditor's 
office  at  Estherville,  Iowa.  Bridges  include 
one  8-ft.,  three  10-ft.,  three  12-ft,,  one  l(>-ft., 
one  18-ft.,  ai\d  two  20-ft.  spans.  Charles  .A, 
Root  is  County  Auditor  and  W.  II.  Gibbs  is 
Chairman  of  the   Board. 

®Thc  Lana  Construction  Co,,  Harlan,  la., 
has  been  awarded  the  contracts  for  con- 
structing both  steel  and  wooden  bridges  in 
Pottawattamie  County.  la,,  for  the  year  of 
1912.  It  is  thought  that  the  cost  of  llie  work 
will  amount  to  about  $10,000  or  $.'iO.O()0.  Other 
companies  bidding  on  the  work  were :  Omaha 
Structural  Steel  Works,  Omaha,  Neb. ; 
Beach  Manufacturing  Co.,  Charlotte.  Mich.: 
Monarch  Engineering  Co.,  Falls  City:  Minne- 
apolis Steel  and  Machinery  Co.  and  the  S,  E 
Wood  company, 

Kansas. 

®Thc  Wichita  Construction  Co..  Wichita, 
Kan.,  has  been  awarded  the  contract  for  the 
construction  of  a  bridge  over  the  Ninnescah 
River  south  of  Cheney,  This  bridge  will  be 
231 V4  ft.  long,  with  a  l(i-ft.  ro.adway.  It 
will  be  of  steel,  supported  by  concrete  filled 
steel  tubes,  -18  in.  in  diameter,  and  will  have 
a  concrete  floor.  The  contract  price  was 
$6,200. 

Preliminary  plans  are  under  way  for  the 
reconstruction  of  the  brick  yRrds  bridge  west 
of  the  water  works  plant,  Topeka.  Kan. 
.Actual  construction  work  will  he  started  on 
the  bridge  next  spring  as  soon  as  the  weather 
permits. 

Engineering  Department  of  the  Metropoli- 
tan Street  Railway  Co,  has  taken  charge  of  • 
the  reconstruction  work  on  the  Seventh  St, 
viaduct  in  Kansas  City.  Kan.,  and  it  is  an- 
notmceil  that  work  will  be  started  immedi-  . 
atelv.  The  cost  of  the  work  is  estimated  at 
.about  $10,000.  E,  Butts.  Kansas  City,  Mo., 
is  Chief  Engineer  and  Roadmaster  of  the 
railway   company. 

The  City  of  Topeka,  Kan.,  is  considering 
calling  a  special  election  shortly  to  submit 
to  the  taxpayers  a  proposition  to'  issue  $160,- 
000  for  the  construction  of  about  20  rein- 
forced concrete  bridges  within  the  city  limits 
to  replace  the  present  steel  and  iron  struc- 
tures. W.  G.  Tandy  is  Commissioner  of 
Streets  and   Public   Improvements. 

Commissioners  of  Sedgwick  County.  Wichi- 
ta, Kan.,  have  been  petitioned  for  the  con- 
stri!ction  of  a  new  bridge  over  the  .Arkansas 
on    the    line    between   sections   1.5  and   22  in 


4*  indicates  work  now  open  for  bids.    (?  indicates  a  contract  let  recently. 
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Riverside  township.  The  work  will  be  con- 
sidered provided  it  does  not  cost  too  much 
to  open  a  road  to  it  on  either  side  of  the 
river.  A  viewer  has  been  appointed  to  Iti- 
vestigate   conditions. 

Louisiana. 

•J"Bids  will  be  received  until  noon,  Jan.  11. 
by  Police,  Jury,  New  Iberia,  La.,  for  the 
construction  of  a  steel  bridge  over  Bayou 
Teche,   Oliver. 

Maryland. 

The  Baltimore  Bridge  Co.,  Baltimore.  Md.. 
submitted  the  lowest  bid  for  the  tearing  down 
and  rebuilding  of  the  Monroe  St.  bridge  over 
the  Baltimore  &  Ohio  R.  R.  at  $2,7.30  and 
$15,000  respectivelv.  Other  bidders  were 
Fitzpatrick  &  Koontz,  at  $17,980  in  28  days; 
Lauer  &  Harper  Company,  at  $20,810  in  4.") 
days:  Pennsylvania  Bridge  Company.  $18,810, 
in  40  davs :  Pennsvlvania  Steel  Company. 
$19,484,  in  40  days,'  and  the  Mcintosh-Mar- 
shall Construction  Company,  at  $17,.575. 
Minnesota. 

A  bill  has  been  introduced  by  Congressman 
Halvor  Steenerson,  authorizing  the  Board  of 
Beltrami  County  Commissioners,  Bemidji. 
Minn.,  to  build  a  bridge  across  the  Missis- 
sippi River  immediately  east  of  the  outlet  of 
Cass   Lake. 

Missouri. 

An  election  was  held  at  Jefferson,  Mo., 
Dec.  28,  to  submit  to  the  voters  the  proposi- 
tion of  issuing  bonds  amounting  to  $70,000 
for  the  construction  of  a  viaduct,  the  estab- 
lishment of  a  paid  fire  department,  and  for 
the  constr\iction  of  sewers. 

It  is  reported  that  a  viaduct  will  be  con- 
structed on  Broadway,  Joplin,  Mo.,  within  a 
short  time,  and  that  improvements  on  that 
street  \v'\\\  be  postponed  until  the  structure 
is   completed. 

W.  L.  Hannaca.  Mayor  of  Glasgow,  Mo., 
is  agitating  the  construction  of  a  new  bridge 
over  the  Missouri  River  at  that  place  on  the 
state  highway,  which  now  crosses  the  river 
by  means  of  a   ferrv-. 

According  to  information  recently  received 
from  Kansas  City,  Mo.,  considerable  progress 
is  being  made  in  parts  of  the  big  terminal 
project.  Bv  Februarv  1  contracts  involving 
$1,000,000  will  be  let.  '  These  will  provide  for 
a  number  of  viaducts,  subways  and  retaining 
walls.  The  plans  for  viaducts  at  Grand, 
Woodland  and  Park  .A.ves.  are  nearly  com- 
plete. Plans  also  are  being  worked  out  for 
temporary  viaducts  on  Troost,  Prospect  and 
Brooklyn  Aves.,  over  which  street  car  traffic 
will  be  diverted  while  the  permanent  struc- 
tures are  being  built.  The  terminal  company 
bears  the  expense  of  this  work.  Cars  will  be 
routed  over  the  McGee  St.  viaduct  while  the 
new  structure  on  Grand  Ave.  is  being  built. 
The  temporary  viaducts  will  be  erected  early 
in  the  spring.  J.  J.  O'Brien  &  Co.,  Chicago, 
the  firm  which  has  the  Campbell  St.  viaduct 
contract,    will    start    work   next    week. 

Montana. 

The  Board  of  County  Commissioners,  ac- 
cording to  advices  from  Corvallis,  Mont.,  have 
ordered  the  construction  of  a  temporary  cross- 
ing to  be  built  over  the  Bitter  Root  River  at 
Woodside. 

In  answer  to  the  petition  the  Custer 
County  Commissioners  have  called  a  special 
election  on  Feb.  20  to  vote  on  the  issuance 
of  bonds  amounting  to  $60,000  for  the  con- 
struction of  a  bridge  over  the  Yellowstone 
River  at  Miles  City,  Mont.  .'\  re-election 
will  be  held  at  the  same  time  on  the  question 
of  the  Power  River  bridge  near  the  mouth. 

Nebraska. 

•J*Bids  will  be  received  until  2  p.  m.,  Jan. 
8,  by  S.  B.  Hohman,  chairman  of  the  San- 
itary District  No.  1,  Lancaster  County,  ,303 
Brownell  Block,  Lincoln,  Ncbr.,  for  the 
construction  of  four  bridges  in  the  dis- 
trict located  on  the  new  channel  of  Oak 
Creek,  one  where  the  same  crosses  West  Lin- 
coln Boulevard,  and  one  on   North   First  St., 


one  on  North  Ninth  St.  and  one  on  North 
Fourteenth  St.,  the  same  to  be  constructed 
according  to  plans  and  specifications  now  on 
file  in  the  office  of  the  board  and  also  in  the 
office  of  the  County  Clerk  of  said  county. 

City  Council  of  Omaha,  Nebr.,  has  passed 
a  resolution  granting  the  Chicago,  Burlington 
&  Qiiincy  and  the  Missouri  Pacific  railroads 
permission  to  repair  the   11th  St.  viaduct. 

The  following  low  bids  were  received  by 
the  State  Engineer  and  Bonnen  County  Com- 
missioners, Albion,  Nebr.,  for  the  construc- 
tion of  the  State  aid  bridge  over  the  Cedar 
River  tliree-t|uarters  of  a  mile  northwest  of 
Cedar  Rapids;  for  a  steel  structure  consisting 
of  two  112-ft.  spans.  Canton  Bridge  Co.. 
Omaha,  Nebr.,  $7,90.5;  for  concrete  structure, 
Lincoln  Construction  Co.,  Lincoln,  Nebr. 
(State  plan),  $9,700  (own  plan),  $7,980.  All 
bids  for  the  work  were  rejected.  D.  D.  Price. 
Lincoln,  Neb.,  is  State  Engineer. 

New  Jersey. 

4*Bids  will  be  received  until  noon,  Jan. 
15,  for  the  construction  of  a.5-trestle  bridge 
aggregating  6,415  lin.  ft.  and  for  3,490  lin.  ft 
of  sand  fill  between  sod  walls,  between  Man- 
nahawkin.  N.  J.,  and  Long  Beach.  Plans  and 
specifications  for  this  work  mav  be  obtained 
of  W.  H.  Ford,  Arcade  Bldg.,'  Philadelphia. 
Pa.,    Engineer. 

Directors  of  the  recently-formed  Long 
Beach  Turnpike  Co.,  Mannahawkin,  N.  J., 
have  announced  that  the  plans  for  the  new 
toll  bridge  across  the  bay  from  Mannahawkin 
to  Long  Beach  are  about  ready,  and  that  bids 
will  be  advertised  for  early  in  the  year.  The 
bridge  when  completed  will  open  the  resorts 
of  Beach  Haven,  Harvey  Cedars  and  Surf 
City,  with  a  string  of  smaller  summer  villages, 
to   automobile  traffic. 

Ohio. 

4«Bids  will  be  received  until  1  :30  p.  m., 
Jan.  15,  by  Board  of  Erie  County  Commis- 
sioners, Sandusky,  O.,  for  the  construction 
of  a  system  of  pile  bents  for  the  reinforcing 
of  the  east  and  west  approaches  of  the  Huron 
River  bridge  at  Huron,  O.  John  Derst  is 
County   Auditor. 

®The  Department  of  Public  Service  of  Cin- 
cinnati, O.,  has  awarded  the  contract  for  the 
construction  of  the  Ludlow  Ave.  viaduct,  un- 
der Sections  A,  B,  C  and  D,  to  C.  H.  Glan- 
dorf,  Thos.  P.  Strack  and  the  Kirchner  Con- 
struction Co.,  all  of  Cincinnati.  The  work 
includes  concrete  piling,  substructure,  super- 
structure and  approach  work,  and  reinforced 
concrete  structure.  The  contract  price  is 
$259,-585.     Bids  were  opened  Nov.  24. 

Advices  from  Elyria,  O.,  state  that  the 
County  Commissioners  and  counsel  of  the 
Lake  Shore  Electric  Co.  recently  met  to  dis- 
cuss the  terms  of  the  proposed  Erie  St.  via- 
duct franchise. 

Col.  J.  Mills,  U.  S.  Engineer.  Cleveland, 
O.,  has  approved  the  plans  for  the  construc- 
tion of  the  river  span  of  the  new  high  level 
bridge  at  that  city  and  will  recommend  the 
official  approval  of  the  War  Department.  The 
approval,  it  is  said,,  removes  the  last  obstacle 
in  the  way  of  starting  work  on  the  structure. 
W.  E.  Eirick,  Cleveland,  is  County  Commis- 
sioner. 

A  resolution  has  been  adopted  by  the  City 
Council  of  Cincinnati,  O.,  declaring  necessary 
the  construction  of  a  reinforced  concrete 
bridge  over  West  Fork  Creek  on  Beekman 
St.    E.  O.  Bathgate  is  chairman  of  the  Counc   . 

After  an  investigation  of  the  city  bridges. 
Director  of  Public  Service,  Canton,  O.,  has 
urged  that  the  Council  take  up  the  question  of 
locating  a  new  bridge  in  East  North  St.  over 
the  East  Creek  and  make  provisions  for  the 
fill  necessary  for  such  a  structure. 

At  a  recent  meeting  of  the  East  Federal 
Street  Improvement  Association,  Youngs- 
town,  O.,  two  resolutions' were  passed,  one 
for  the  elimination  of  the  Himrod  .A.ve.  cross- 
ing and  the  other  for  the  construction  of  the 
bridge.  The  proposed  plan  is  for  a  new 
bridge  over  the  Erie  and  Lake  Shore  tracks 
to   intersect  at  Wilson   and  Himrod  Aves.   at 


a  point   where  the  hotel   stands,  and  to  take 
the    oM    structure    and    add    to    the    approach 

across   the  river,  giving  a  better,  broader  and 
more  unproved  outlet. 

Pxi.ird  of  Stark  County  Commissioners,  Can- 
ton, ( '.,  has  unanimously  adopted  a  resolution 
reqiusting  the  County  Engineer  to  prepare 
plans  for  the  construction  of  a  concrete  arch, 
a  brick  and  stone  arch  and  a  steel  bridge  to 
be  ri  instructed  at  Navarre  St.  crossing  of  the 
Avest  branch  of  Nimishillen  Creek.  It  is  pro- 
posid  by  the  commissioners  to  have  work  on 
th  ■  new  structure  commenced  early  this 
ye.ir. 

Oklahoma. 

.\11  bids  received  by  the  Board  of  Gar- 
field County  Commissioners,  Enid,  Okla.,  for 
the  construction  of  bridges  along  the  Chis- 
Iiolm  trail  have  been  rejected  and  the  clerk 
will  readvertise  the  work.  The  contracts  to 
he  let  are  for  about  fifty  bridges  and  culverts, 
all  being  on  the  Chisholm  trail  through  this 
county.  The  county  is  to  furnish  the  cement 
for  the  work,  delivered  at  Kremlin  for  the 
bridges  from  the  north  line  of  the  county  to 
the  vicinity  of  Kremlin ;  at  Enid  for  the 
bridges  in  this  locality,  and  at  Waukomis  and 
Bison  for  the  bridges  in  the  south  part  of  the 
county. 

Oregon. 

®The  Coast  Bridge  Co.,  Portland,  Ore.,  has 
been  awarded  the  contract  for  the  construction 
of  three  solid  riveted  steel  bridges  over  the 
Kootenai  River,  one  at  Libby,  one  at  Troy  and 
the  other  at  Rexford,  in  Lincoln  County, 
Mont.  Steps  have  been  taken  to  gain  the  re- 
quired permission  from  the  Government  and 
it  is  quite  probable  that  work  on  the  struc- 
tures will  be  commenced  in  the  near  future. 
Paul  D.  Pratt,  Libby,  Mont.,  is  chairman  of 
the  Board  of  County  Commissiotiers.  J.  M. 
Duthie  is  County  Surveyor. 

According  to  recent  information  from 
Portland,  Ore.,  plans  for  the  new  and  re- 
inforced concrete  bridge  across  Sullivan's 
Gulch  at  East  Twenty-first  St.  have  been  com- 
pleted by  the  City  Engineer.  The  structure, 
including  the  approaches,  will  cost  approxi- 
mately $77,000.  The  viaduct  will  be  318  ft. 
long  between  the  abutments  and  740  ft.  long, 
including  the  approaches.  It  will  be  60  ft. 
wide  and  will  have  a  roadway  44  ft.  in  width. 
Street  railway  tracks  will  be  laid  on  the 
bridge,  as  it  is  proposed  that  a  railway  line 
will  cross  it. 

Pennsylvania. 

^Bids  will  be  received  until  noon,  Jan. 
9,  by  Clerk  of  the  Council,  Borough  of  Bris- 
tol, Bucks  County,  Pa.,  for  furnishing  all 
materials  and  erecting  complete,  as  per  plans 
and  specifications,  a  reinforced  concrete  bridge 
across  the  Delaware  Division  of  the  Pennsyl- 
vania Canal  on  Beaver  Dam  Road  between 
Canal  St.  and  Buckleys  St.,  Bristol,  Bucks 
County,  Pa.,  including  necessary  wing  walls, 
curbing  and  paving.  Plans  and  specifications 
may  be  seen  and  forms  of  proposal  procured  ' 
by  applying  to  the  office  of  the  Borough  Sur-  ' 
veyor,  205  Radclifife  St.,  Borough  of  Bristol, 
Bucks  County,  Pa.  A  certified  check  for 
$250,  payable  to  the  order  of  the  Borough 
Clerk  of  Bristol,  Pa.,  must  accompany  each 
bid.  W.  H.  Boardman,  426  Walnut  St.,  Phila- 
delphia, Pa.,  is  Engineer. 

®The  Rogers  Co.  has  been  awarded  the  con- 
tract for  the  repairs  necessarv  to  the  Mead 
Ave.  bridge  in  Meadville,  Pa., 'at  $3,000.  The 
expense  will  be  borne  by  the  county  and  the 
Northwestern  Pennsylvania  Railways  Co., 
each  paying  half  the  cost. 

The  railway  officials  have,  according  to  ad- 
vices from  Pottsville,  Pa.,  consented  to  the 
construction  of  another  large  bridge  over  Mill 
Creek  opposite  the  new  St.  Clair  yards,  near 
the  air  inspectors'  department.  The  structure 
will  reach  across  the  creek  to  the  trolley 
road. 

The  County  Court.  Reading.  Pa.,  has  rec- 
ommended the  construction  of  the  new  con- 
crete bridge  to  replace  the  present  wooden 
one  over  the  Monocacy  creek  in  Amitv  Town- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ship.      The    improyemeiu    was    siijiuosted    by 
the  County  Commissioner?. 

Tennessee. 

At  a  conference  of  engineers  recently  held 
at  Chattanooga,  Tenn.,  to  discnss  plans  pre- 
pared by  Wilbur  J.  Watson  for  the  construc- 
tion of  the  proposed  McCallic  .\ve.  viaduct, 
two  sets  were  adopted,  one  calling  for  a  steel 
Structure  witli  concrete  floors  and  luiiiiius  and 
the  other  for  a  reinforced  concrete  arch 
bridge  estimated  to  cost  $.">(l.000  and  $1:^0,000 
respectively.  The  plans  will  be  submitted  to 
the  executive  committee  of  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  and  the  Nash- 
ville. Chattanooga  &  St.  Louis  railroads.  Pres- 
ent at  the  conference  of  the  viaduct  engineers 
were:  City  Engineer  Robert  llooke.  "chair- 
man ;  Hunter  McDonald,  chief  engineer  of 
the  Nashville,  Chattanoo.ga  &  St.  Louis :  T.  L. 
.Mbers,  engineer  of  bridges  of  the  Nashville, 
Chattanooga  &  St.  Louis ;  G.  H.  Gilbert,  engi- 
neer of  bridges  of  the  Cincinnati.  New  Or- 
leans &  Texas  Pacific ;  E.  D.  Reed,  chief  en- 
gineer of  the  Chattanooga  Railway  &  Light 
Company,  and  W.  Watson,  the  designing  en- 
gineer for  the  viaduct.  The  meeting  was  held 
in  the  office  of  R.  Hooke  at  the  city  hall. 
Texas. 

®The  Gulf  Concrete  Construction  Co.,  Carter 
BIdg.,  Houston,  Texas,  has  been  awarded  the 
contract  for  the  construction  of  the  two  bridges 
on  Houston  Ave.,  one  over  the  White  Oak 
Bayou  and  the  other  over  a  branch  of  the 
same  stream,  at  $17,200  and  $6,785  respect- 
ively. By  terms  of  the  contract  the  first 
structure  will  be  completed  within  105  days 
and  the  second  within  15  days.  List  of  bids 
received  for  the  work  was  published  in  our 
last  issue. 

Commissioner  of  Streets  J.  E.  Lee,  Dallas, 
Texas,  and  W.  E.  Maxson,  General  Superin- 
tendent of  the  Atchison,  Topeka  &  Santa  Fe 
R.  R.,  recently  held  a  conference  on  the  mat- 
ter of  building  a  viaduct  across  the  railroad 
tracks  on  Merlin  St.  and  with  regard  to  a 
proposed  viaduct  on  Chestnut  St.  An  ordi- 
nance providing  for  these  passageways  has 
passed  its  second  reading. 

Washington. 

4*Bids  will  be  received  until  2  p.  m..  Jan. 
16,  by  Board  of  King  County  Commissioners, 
Seattle,  Wash.,  for  furnishing  all  labor  and 
material  (Jap  or  Chinese  labor  not  allowed) 
necessary  for  the  construction  of  the  Patten 
bridge.  The  structure  will  consist  of  a  steel 
span  204  ft.  long.  Plans  and  specifications 
are  now  on  file  wnth  the  County  Engineer ; 
O.  A.   Case  is   Clerk  of  the  Board. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
16,   by  Otto  A.   Case,  Clerk  of  the  Board  of 


King  County  Conuuiv^inners,  Seattle,  Wash, 
lor  the  construction  of  a  2-10-ft.  steel  span 
bridge  with  approaches,  about  3  miles  east  of 
-Xulnirn,  Wash.,  i,>  be  known  as  the  Patten 
bridge. 

•^Bids  will  be  received  until  I  P.  M..  Jan. 
1',  by  W.  J.  Roberts  State  llighwav  Com- 
missioner, Olynipia.  Wash.,  for  the  c.'mstruc- 
tion  ot  the  siibsii  .icuirc  oi  a  bridge  over  the 
Skagit  River  ne.ir  .Mt.  Vernon.  Wash.  Plans 
and  specifications  are  on  file  with  Bowerinan 
&  McCoy,  Consulting  Engineers,  Central  Bldg., 
Seattle,  Wash.  The  work  to  be  contracted 
for  now  mcludes  about  100,000  ft.  of  lumber, 
2,300  cu.  yds.  concrete  and  18,000  ft.  of  piling. 
Plans  will  be  completed  in  about  '.iO  days  for 
the  superstructure.  The  bridge  will  be  made 
up  of  2-IO-ft.  draw  span,  two  ICO-ft,  spans 
and  one  100- ft.  span.     To  cost  about  $70,lX)0. 

••^Bids  will  be  received  shortly  for  the  con- 
struction of  a  $(iO,000  bridge  over  the  north 
fork  of  the  Lewis  River,  near  Woodland, 
Wash.  Plans  and  specifications  are  on  file 
wMth  Bowernian  &  McCoy,  Consulting  Engi- 
neers, Central  Bldg.,  Seattle,  Wash.  The 
structure  will  be  1.000  ft.  long,  high  fixed 
span  on  concrete  piers. 

•{•Bills  are  being  received,  it  is  reported,  by 
County  Commissioners,  Seattle,  Wash.,  for 
the  construction  of  a  300-ft.  steel  bridge 
at  Franklin.  King  County.  Wash.  The  cost 
of  the  work  is  estimated  at  about  $15,(K)0. 

Stone  &  Webster  Engineering  Corporation, 
White  Bldg.,  Seattle,  Wash.,  will,  according 
to  an  announcement,  start  construction  work 
at  once  on  a  $150,000  steel  bridge  over  the 
Skagit  River,  near  Bellingham,  to  be  used 
by  the  interurban. 

The  United  States  Senate  has  passed  a 
bill  authorizing  the  Oregon-Washington  Rail- 
way &  Navigation  Co.  to  build  a  bridge  across 
the  Snake  River  from  Walla  Walla  to  Frank- 
lin   County,    Wash. 

Under  the  present  plans  of  the  Seattle-Ta- 
coma  Electric  Short  Line  Ry.,  the  tracks  will 
cross  the  tidelands  and  enter  Tacoma  at  21st 
St.,  crossing  the  Puyallup  River  at  Lincoln 
.'\ve.  A  viaduct  of  half  a  mile  from  St.  Paul 
Ave.  to  connect  w-ith  the  new  11th  St.  bridge 
will  be  necessary  because  of  the  height  of 
the  bridge. 

Engineers  are  preparing  a  report  on  the 
construction  of  the  proposed  bridge  over  the 
Skagit  River  on  the  proposed  route  of  the 
State  Road  No.  6.  wdiich,  it  is  said,  will  form 
a  part  of  the  proposed  Pacific  Highway.  Mt. 
Vernon  is  the  county  seat  of  Skagit  County, 
Wash. 

City  Engineer  A.  H.  Dimock,  Seattle, 
Wash,,  has  completed  plans  for  the  rein- 
forced   concrete    viaduct    on    Fremont    Ave., 


between  the  Lake  Washington  Canal  and 
Ewing  St.  The  structure  will  be  36  ft.  high. 
•100  ft.  long  and  80  ft.  wide,  and  will  cost 
$50,000.  Bids  for  the  construction  of  same 
will  probably  be  called  for  in  the  near  future. 
Specifications  call  for  structural  and  rein- 
forcing steel,  galvanized  iron,  lumber,  etc. 
Temporary  wooden  railings  and  aonroaches 
are  provided  for.  Specifications  also  include 
brick  paving  and  railroad  ties 

Wisconsin. 

Citizens  of  Caledonia,  Wis.,  will  soon  de- 
cide on  one  of  two  steps  as  a  final  settlement 
of  the  McGilvray  bridge  question.  First, 
whether  to  take  a  vole  of  the  people  on  keep- 
ing up  the  repair  of  the  Trempeleau  County 
appro.ich  to  the  bridge  and  one-half  of  the 
bridge,  and  a  second  proposition  is  to  have 
the  people  of  Caledonia  build  the  Trempeleau 
County  approach  and  donate  a  sum  toward 
the  repair  of  the  McGilvray  road  on  the  La 
Crosse  side, 

A  committee  of  citizens  of  Rcloit,  Wis., 
have  decided  to  confer  with  the  officials  of  the 
Chicago  &  Northwestern  and  the  Rockford 
&  Interurban  railroads  in  regard  to  the  con- 
struction of  a  foot  bridge  over  the  Rock 
River  to  the  C.  &  N.  tracks  on  the  west  side. 

City  Council  of  Milwaukee,  Wis.,  h.-is  re- 
ferred the  request  of  Alderman  Anthony 
Szczerbinski  for  a  new  bridge  over  the  Kin- 
nickinnic  River  at  Ninth  St.  to  the  Board  of 
Estimates. 

Wyoming. 

A  bill  has  been  introduced  in  the  Senate 
appropriating  $10,000  for  the  construction  by 
the  Reclamation  Service  of  a  bridge  over 
Snake  River  in  the  Jackson  >Iole  region  of 
Wyoming. 

Canada. 

Engineers  of  the  Grand  Trunk  Ry.,  ac- 
cording to  reports,  have  prepared  tentative 
plans  for  rebuilding  the  international  bridge 
connecting  Buffalo  with  Victoria,  Ont.,  and 
providing  an  additional  track  in  addition  pos- 
sibly to  a  highway  for  pedestrians  and  teams 
that  the  present  structure  does  not  have  and 
for  which  there  has  been  an  insistent  demand 
for  many  years.  The  structure  is  owned  by 
a  separate  corporation,  but  it  is  a  Grand  Trunk 
subsidiary.  If  these  plans  are  carried  out  it 
is  estimated  the  cost  of  the  improvement  will 
be  about  $1,000,000. 

It  is  stated  in  Montreal,  Que.,  that  the  Ca- 
nadian Pacific  Ry,  will  soon  start  the  erec- 
tion of  a  new  big  steel  bridge  over  the  north 
fork  of  the  Kettle  River  on  the  boundary  line 
of  the  C.  P.  R.  The  structure  will  be  350  ft. 
long  and  will  be  supported  on  three  concrete 
piers. 
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Arkansas. 

®R.  H.  &  G.  A.  McWilliams,  28  E.  Jack- 
son Blvd.,  Chicago,  111.,  have  been  awarded 
a  contract  for  ditch  work  for  Bayou  Devicw 
Drainage  District  No.  5  of  Poinsett  County, 
Ark.,  the  contract  including  .about  1,600,000 
cu.   yds.   of   excavation. 

California. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
8,  by  Directors  of  the  Turlock  Irrigation  Dis- 
trict, Turlock,  Cal.,  for  the  construction  of 
the  canal  and  works  of  the  district.  A.  Soren- 
sen,  Turlock,   Cal.,  is  Secretary. 

Colorado. 

4«Bids  will  be  received  until  1  p.  m.,  Jan. 
23  (postponement  of  date  from  Jan.  10),  by 
U.  S.  Reclamation  Service,  Montrose,  Colo., 
for  the  construction  of  12  miles  of  the  West 
Canal,  Uncompahgre  Valley  project,  in  the  vi- 
cinity of  Montrose,  Colo.  The  work  will  in- 
clude the  excavation  of  about  210,000  cu.  yds. 

ft.   of 


tunnel.  Further  information  may  be  had  of 
the  U.  S.  Reclamation  Service,  Montrose, 
Colo.,  519  Commonwealth  Bldg.,  Denver, 
Colo.,  or  Washington,  D.  C.  F.  H.  Newell  is 
Director.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Illinois. 

^•Bids  will  be  received  until  Jan.  20  (re- 
advertisement)  by  Commissioners  of  the  Sil- 
ver Creek  I^vee  and  Drainage  District,  Ed- 
wardsville.  111.,  for  the  excavation  of  appro.xi- 
mately  13,000  cu.  yds.  of  dirt  and  clearing  10 
acres  of  timber  land  for  a  new  creek  channel. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan 
6,  by  Commissioners  of  the  Hanover  Drain- 
age and  Levee  Dist-rict,  Clinton  County,  III., 
at  the  office  of  H.  V.  Murray,  Attorney,  Car- 
lyle.  III.,  for  cleaning  out  and  deepening  and 
widening  Main  Ditch  and  Lateral  No.  1  in 
the  district.  Main  Ditch,  Station  0  to  Sta- 
tion 212.  base  width  12  ft.,  side  slopes  1  to  1 ; 
Main  Ditch,  Station  212  to  Station  232.  base 
width  10  ft.,  side  slopes  1  to  1 ;  Lateral  No.  1. 


of  material   in   open  cut   and   1,750   lin 

4i  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Station  0  to  Station  25,  base  width  10  ft.,  side 
slopes  1  to  1 ;  Station  25  to  Station  45,  base 
width  8  ft.,  side  slopes  1  to  1 ;  all  stations  be- 
ing 100  ft.  in  length.  The  work  contem- 
plated will  require  the  excavation  of  about 
78,000  cu.  vds.  of  earth,  as  follows:  Main- 
Ditch.  Stations  0-232,  70,000  cu.  yds. ;  Lateral 
No.  1,  Stations  0-45,  8,000  cu.  yds. 

®The  Illinois  Dredging  &  Constructing  Co. 
of  East  St.  Louis.  III.,  has  sublet  to  the 
Kinscr  Construction  Co.,  80  East  Jackson 
Blvd.,  Chicago,  the  filling,  dredging  and  mat- 
tress work  for  the  construction  of  the  levee 
in  front  of  Elast  St,  Louis  for  the  East  Side 
Levee  and  Sanitary  District.  The  subcon- 
tract is  said  to  amount  to  $880,000. 

Hearing  will  be  held  on  Jan.  8  .at  the 
County  Court.  Jerseyvilie,  III.,  on  the  com- 
missioners' report,  estimates,  etc.,  for  the 
organization  of  Sub-District  No.  1  or  the 
Nutwood  Drainage  and  Levee  District.  Under 
the  sub-district  it  is  planned  to  improve  Ma- 
coupin Creek  by  a  6-ft.  ditch. 

let  recently. 
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Indiana. 

4"Bids  will  be  received  until  Jan.  (i  liy  Con- 
struction Commissioner  Marvin  E.  -Schrock. 
at  the  office  of  the  Connty  Snrveyor,  Kno.x. 
Ind.,  for  the  construction  of  the  S.  M.  Quick 
ditch.  Plans  and  specifications  are  on  lilc 
with  the  County  .Auditor. 

Iowa. 

®Charlcs  R.  Lewis,  Champaign,  111.,  has 
been  awarded  the  contract  for  work  for 
Drainage  District  \o.  2  of  Taylor  County, 
la.,  the  work  including  ;?0.5,000  cu.  yds.  of 
excavation.  Bids  were  opened  Dec.  2l>  bv 
C.  .■\.   ITall.  County  .\uditnr.  Bedford,   la. 

Minnesota. 

•{•Bids  will  lie  received  iinul  In  a.  m,.  Jan. 
18,  hy  J.  L.  George.  Beltrami  County  .\uditor. 
Bcniidji,  Minn.,  for  the  construction  of  Judi- 
cial Ditch  No.  (i.  The  work  will  include  an 
11-niile  ditch  involving  about  74.1100  cu.  yds. 
of  excavation.  The  cost  of  the  improvenienl 
is  estimated  at  about  $U),400. 

^Bids  will  be  received  until  10  a.  in.,  Jan. 
IS.  by  J.  L.  George,  Beltrami,  County  .\uditor, 
Bemidji,  Minn.,  for  the  construction  of  Judi- 
cial Ditch  .\'o.  8,  including  the  excavation  of 
a  14-^4mile  canal  involving  the  excavation  of 
appro.xiinately  102,7(17  cu.  yds.  The  average 
cut  is  4..J  ft.  The  cost  of  the  improvement  is 
estimated  at  about  $l!),0i)O. 

Bids  will  be  taken  shortly  for  the  construc- 
tion of  Big  Stone  County  Ditch  No.  [I  This 
work  will  require  about  178,342  cu.  yds.  of 
excavation,  part  of  which  can  be  done  with 
a  floating  dredge.  M.  J.  McDonnell,  Grace- 
ville,   Minn.,  is   engineer. 

Nebraska. 

®Bids  were  opened  Dec.  27  by  Frank  E. 
Blake.  County  Clerk.  .Auburn.  Neb.,  for  con- 
structing a  drainage  ditch  involving  .5,000  and 
6.000  cu.  yds.  of  excavation,  the  contracts 
being  awarded  to  H.  Y.  Moore.  Brownville. 
Neb.,  and   F.  W.  Whecldon,  Brownville,  Neb. 

Ohio. 

A  report  has  been  presented  to  the  Tus- 
carawas IiTiprovement  Co.  of  Massillon.  O.. 
on  a  plan  for  diverting  the  course  of  the  Tus- 
carawas River,  which  would  reclaim  about 
one  square  mile  of  land  in  ^Massillon.  The 
plans  call  for  the  diversion  of  the  channel 
of  the  river  under  the  Pennsylvania  railroad 
tracks  north  of  Cherry  street,  elimination  of 
the  big  curve  to  the  east  from  that  point  and 
excavation  of  a  straight  channel  south  along 
the  w-est  side  of  the  Pennsylvania  tracks  to 
the  present  Main  St.  river  bridge.  The  Os- 
borne Engineering  Co..  Cleveland.  O..  made 
the  surveys  and  reports. 

Oklahoma. 

Farmers  in  the  Panhandle  counties  are  con- 
sidering a  plan  to  store  water  from  the  deep 
wells  put  down  by  the  state.  Water  has  been 
stored  in  all  the  wells  at  a  depth  of  150  to 
400  ft.,  and  while  no  artesian  flows  were 
obtained,  plenty  of  water  can  be  obtained 
hy  use  of  pumps.  It  is  the  idea  to  store  the 
water  in  reservoirs  and  supply  to  the  adja- 
cent pieces  of  land  for  irrigation.  T.  M. 
Latham,    Carthage,    Okla.,    is    interested. 

Memphis  and  Vicinity. 

(  KFdll  .\R    1  IIUKESI'OXIJKXC  I..) 

©Beverley  Turner  has  taken  contract  for 
hauling  gravel  from  the  Frisco  Railroad  on 
Kansas  avenue  to  Colorado  street  and  by  this 
arrangement  will  be  able  to  keep  his  teams 
bu.sy  all  winter.  Bev  has  a  bunch  of  pretty 
niules  and  takes  good  care  of  them,  too.  He 
is  one  of  those  street  contractors  who  by 
hard  work  and  careful  planning  have  made  a 
great  deal  of  money  in  Memphis  during  the 
past   two  years. 

®J.  W.  Williams  has  taken  contract  for 
grading  approximately  10.000  cu.  vds.  around 
the  new  Union  Station  in  Memphis.  By  the 
terms  of  the  contract  the  work  must  be 
started  at  once  and  finished  before  March  1st. 
and  in  order  that  Williams  may  do  this,  he 
has  placed  his  entire  outfit  on  the  work,  which, 


Ijy  the  way.  presents  many  difficult  features 
and  requires  a  fine  knowledge  of  grading  to 
successfully   handle. 

®Roach  &  Manigan  were  awardeil  a  con- 
tract on  December  28th,  by  the  Louisville  & 
Nashville  R.  R.  for  paving  with  vitrilied  brick 
various  intersections  around  the  Seventh 
street  crossing.  The  work  involves  about 
11.000  sq.  yards  of  brick  and  concrete  pave- 
ment, the  foundation  being  G  ins.  in  depth. 
.\s  soon  as  the  bad  weather  let  up.  Roach 
&•  Manigan  will  place  a  large  force  on  the 
new  contract  and  push  same  through  as  rap- 
idly   as    possible. 

®Mikc  Larkin  has  taken  contract  to  build 
the  curbing  and  gutters  on  Union  avenue  be- 
tween the  Parkway  ami  Cooper  street  and 
started  on  the  job  with  a  large  crew  last 
week.  Mike  slates  that  weather  permitting, 
he  should  be  able  to  finish  the  joli  before 
spring. 

©The  Roach-Manigan  Paving  Co.  were 
awarded  a  contract  last  week  liy  the  Mem- 
phis Union  Station  Co.  for  approximately 
Id.OOl)  sq.  yards  of  wood-block  pavement. 
The  pavement  is  for  carriage  drives  and  small 
streets  surrounding  the  handsome  new  depot 
in  this  cit\'.  and  the  work  will  be  built  ac- 
cording to  City  of  Memphis  specifications  and 
subject  to  the  approval  of  City  Engineer 
Weatherford.  The  pavement  will  be  laid  on 
a  6-in.  concrete  foundation.  W.  F.  Schultz. 
Engineer  of  the  Union  Station  Company,  will 
be  in  charge  of  the  work,  which  will  Ije 
started  at  once. 

When  J.  T.  Harahan,  former  President  of 
the  Illinois  Centra!  R.  R.  and  noiv  at  the  head 
of  the  .Arkansas  &  Memphis  Railway  Bridge 
&  Terminal  Co.,  announced  that  his  concern, 
backed  by  the  Rock  Island  Railroad,  was  to 
spend  $14,011(1,11(10  for  a  new  bridge  ar.d  frei,<;ht 
terminals  for  the  C,  R.  I.  &  P.  at  Memphis, 
it  was  like  the  explosion  of  a  bomb  from  an 
unlooked  for  source.  This  announcement  was 
made  on  Dec.  28  and  so  firmly  do  the  people 
of  Memphis  believe  that  all  the  things  which 
Mr.  Harahan  promises  will  comt  tru.?.  that 
not  a  foot  of  property  can  be  bought  in  the 
vicinity  of  the  improvements  proposed  for 
double  what  it  could  have  been  secured  for 
the  day  before  the  announcement.  The  fact 
that  H.  L".  Mudge,  President  nf  the  Rock 
Island,  backs  up  Mr.  Harahan  in  his  state- 
ment, together  with  the  certainty  that  Mr. 
Harahan  is  by  no  means  a  dreamer,  but 
is  one  used  to  doing  things  all  his  life 
and  a  man  that  would  not  couple  his 
name  with  anything  that  was  not  bona  fide, 
has  placed  the  rumor  as  one  of  those  cer- 
tainties that  come  upon  a  community  so  sud- 
denly that  the  realization  of  the  bi.g  project 
outlined  is  hard  to  grasp.  In  selecting  Mr. 
Harahan  to  head  their  movement,  the  Rock 
Island  officials  have  done  a  wise  thing  and  to 
complete  their  clever  coup,  they  have  formed 
a  stock  company  to  carry  on  their  immense 
undertaking,  and  in  this  company  they  have 
secured  some  the  leading  citizens  of  Mem- 
phis, to  the  end  that  the  project  may  have  all 
things  made  easy  for  it  in  a  local  way.  For 
instance,  the  board  of  directors  of  the  Ar- 
kansas &  Memphis  Railway  Bridge  &  Ter- 
minal Co.  include  such  men  as  J.  A.  Riech- 
man,  formerly  Vice-Mayor  and  the  real  head 
of  the  City  of  Memphis  .government — a  man 
I'.ickcd  by  all  who  are  wise  to  the  powers  that 
be  as  the  next  Mayor  of  Memphis.  Eldridge 
Wright,  son  of  the  former  Secretary  of  War, 
and  a  man  wdiose  influence  in  Congress  is 
known  far  and  wide,  is  anotlier  director.  Lee 
Mallory,  owner  of  the  majority  of  the  land 
where  tlie  new  terminals  will  be  laid  out,  is 
another  man  of  influence  on  the  board,  and 
so  on  dow-n  the  line  have  the  Rock  Island  of- 
ficials shown  their  sagacity  in  the  selection  of 
those  men  who  will  be  big  influences  in  help- 
ing the  work.  .As  to  the  work  itself,  no  time 
if  to  be  lost  in  the  start.  Hon.  K.  D.  Mc- 
Keller,  the  Con.gressman  from  Memphis,  has 
his  bill  already  prepared  for  presentation  to 
the  House,  whereby  permission  will  be  se- 
cured to  commence  work  on  the  big  bridge 
which  will  be  the  second  bound  between  Ten- 


nessee and  Arkansas  at  Memphis.  According  . 
to  H.  U.  Mudge  of  the  Rock  Island,  the  new 
briclge  will  be  for  a  double  track  road,  will 
con  (am  room  for  wagons  and  trolley  cars,  and 
will  1h  in  every  way  bigger  and  better  than 
the  ^iructure  now  existing.  It  will  be  built 
north  of  the  old  bridge,  some  place  near  the 
presiiit  freight  depot  of  the  Rock  Island, 
About  $12,000,000  will  be  expended  on  the 
lirid.i^e  alone,  accordin.g  to  those  on  the  in- 
side of  the  new  company.  Then  the  remahi- 
in.n  $2,0(10.000  will  go  towards  the  new  freight 
urminals  which  will  perhaps  be  located  in 
the  southern  part  of  the  city,  near  the  South 
Memphis  Land  Co.  tract.  Some  inembers  of 
ilie  new  company,  speaking  confidentially,  gn 
e-en  further  in  their  remarks  than  did  the 
shrewd  Harahan,  who  says  as  little  as  pos- 
sible about  anything.  One  director  in  par- 
ticular said  that  he  would  not  be  surprised  if 
ihe  Illinois  .Central  had  joined  in  the  big  un- 
ilertaking  with  the  Rock  Island  and  that  a 
licw  belt  line  encircling  the  city  would  not 
he  a  distant  possibility.  It  has  been  known 
that  the  Iron  Mountain  road,  with  its  ex- 
cellent belt  line  facilities,  w-as  getting  a  great 
number  of  new  industries  to  settle  on  its 
line  around  the  municipality,  which  fact  has 
not  lictn  to  the  liking  of  the  mighty  Illinois 
Central  which  really  thinks  Memphis  is  soleI\ 
its  property  and  resents  any  other  road  get- 
ting too  much  business  in  this  town.  Operat- 
ing a  huge  new  bridge  in  connection  with  thi 
Rock  Island,  which  would  furnish  a  Western 
outlet  for  its  freight  and  possessing  a  belt 
around'  the  city  in  connection  with  same, 
would  be  a  very  desirable  proposition  indeed. 
Then  larger  terminal  facilites  would  come  in 
handy  for  both  roads  and  would  be  a  ver\ 
.good  thing  for  all  concerned.  It  is  needless 
to  state  that  the  above  announcement  of  thi 
large  amount  of  work  contemplated  ha- 
brought  good  cheer  into  the  hearts  of  the 
contractors  contingent  to  Memphis.  To  build 
the  freight  terminals  outlined,  an  immense 
amount  of  grading  will  be  necessary,  mostly 
steam  shovel  work,  to  be  sure,  and  those 
linns  which  have  had  idle  shovels  and  equip- 
ment all  winter,  are  pricking  their  ears  for 
woi^d  of  the  perfecting  of  plans  and  the  send- 
ing out  of  the  first  bunch  of  invitations  to 
hid.  And  President  Harahan  says  this  latter 
fact  will  not  be  a  far  distant  possibility  for 
work  must  start  soon  and  must  be  pushed  to 
a  rapid  completion  in  order  that  all  may  be  in 
readiness  for  the  Panama  trade  which  is 
surely  to  swamp  the  roads  of  the  Mississippi 
Valley.  No  Chief  Engineer  has  as  yet  been 
selected  by  the  new  company,  but  it  is  known 
that  several  men  of  high  standing  have  applied 
for  positions,  but  on  this  point  Mr.  Harahan 
has   given   out   no   information. 

Jessie  Nichols  has  sublet  all  but  a  few  yards 
of  his  subdivision  work  in -tltis.' cit\^  and- these 
few  yards  he  is  holding  for  himself  in  case 
the  river  comes  up  ne.xt  spring'  and  prevents 
him  from  carrying  on  his  large  Mound  City 
contract.  Jessie  is  also  wearing  a  broad  hap- 
py smile,  for  he  states  that  he  has  sublet  his 
Memphis   work   at   e.xceptionally   good   prices. 

Jack  Rison,  who  for  many  years  was  As- 
sistant to  the  General  Superintendent  of  the 
Y.  &  M.  V.  R.  R.,  was  in  Memphis  last  week 
for  a  few  days  with  friends.  Jack  is  now  in 
charge  of  the  Southern  line  of  the  Valley 
road  and  has  the  reputation  of  having  the 
best  kept  road  bed  on  the  system.  Jack  was 
always  a  hustler  and  a  great  favorite  with  all 
classes. 

The  camps  of  the  various  levee  contractors 
on  the  Mississippi  River  have  been  thrown  in- 
to consternation  by  the  news  that  the  river 
would  reach  flood  stage  before  Jan.  1st.  The 
excessive  rains  throughout  the  central  and 
valley  states  have  caused  the  streams  flowing 
into  the  Mississippi  to  hurl  an  unprecedented 
volume  of  water,  for  this  season,  into  the 
main  river  and  as  a  result,  for  the  first  time 
in  the  history  of  the  Weather  Bureau,  the 
Mississippi  will  overflow  its  banks  before  the 
regular  flood  date,  which  is  in  March.  To 
one  not  acquainted  with  the  conditions  which 
attend  the  building  of  levees  along  the  river 
banks,  it  is  rather  hard  to  grasp  just  what  a 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Hood  coming-  before  th,-  regular  inriocl  means. 
Levee    building,     like     ;nany    otlut-    contract 
works,   has  its  seasons  or  periods  ,  t  time  in 
which  the  best  work  can  be  accouiplirihed.     As 
a    rule,   and    with    all    contractors   rl;at   reallv 
bid  scientitically,  these  periods  or  seasons  are 
taken  into  consideration   in   bidding  in  work. 
The   autumn   season   and   the   nioiitlis  of   De- 
cember and  January  are  the  idea!  working  pe- 
riods   for   levee  men.      But  this  year   all   tra- 
ditions   have    been    rudely    shattered    liy    the 
mad   river  which   Iioth   makes  and  iireaks  the 
'contractors  along  its  banks,  and  before  these 
notes  are  read  the  river  at  Memphis  will  have 
reached  thirty  feet  or  over  and  coniiiuie  ris- 
ing until   the  tlood   stage  of  ihirty-tliree   feet 
is  registered  on   the  gauge.     On   Dec    II.  the 
Weather    Bureau    at    .Memphis    issued    a    bul- 
letin which  was  in  itself  very  innocent  le.ukmg 
and   one  to  which   very    lew  contractors   paid 
much  attention.     But  those  who  looked  deeper 
•  than  the  surface  of  the  report,  saw  that  rain 
was    falling    all    over    the    country    and    that 
Uncle   Sam's   man   said   that   the   river   would 
begin   to   rise   and   continue   doing   so    for   an 
indefinite  period.     The  stage  at  Memphis  was 
then    but    thirteen    feet.      Ry    Christmas    Day 
iwenty-seven   and   four-tenths   feet  was   regis- 
tered on  the  Memphis  .gauge  and  over  a  third 
of    the    outfits    doing    work    along    the    river 
banks  were  idle  as  a  result  of  the  high  water. 
Thus  a  season  that  bid   fair  to  be  one  of  the 
most   brilliant   working  periods  ever  recorded 
in    the    South    has    been    turned    into    one   of 
hardest   and   the   money   that   will   be   lost   by 
many    construction    firms    as   a    result   of   the 
unlooked    tor   rise   in   the   Mississippi   will   be 
enormous.      One    might    start    at    Cairo    and 
come  south  telling  of  all  those  lirms  that  must 
suspend   operations    because   of    the   condition 
of  the  river,  but  it  will  suffice  to  tell  of  only 
a  few  of  the  biggest  sufferers.    Roach  &  .Stan- 
sell  with  their  steam  shovel  outfit  at  Hunting- 
ton,  which   operation   has   attracted   wide   at- 
tention  on    account    of    novel    ideas   used    for 
the   first   time   in   levee   building,   were   forced 
to   close   down   their    forces   mitil   early   sum- 
mer,   for    the    river   has    flooded    all    the   new- 
track    built   and   many   of   the   pits   and    from 
present    indications   the    work    which,    accord- 
ing to  all   reckonings  of  engineers  in  charge, 
would    be    finished    before    summer,    will    run 
far    into    the    fall    months    before    the    final 
estimate   is   secured.      And    Roach   &   Stanscll 
having  more   different   forces  on  the   river  at 
various   places   than   perhaps  any  construction 
I'irm  in  the  South,   will  be  the  hardest  hit  on 
:iccount  of  the  river.     Lowrance  Brothers,  an- 
ither    large    levee    building    firm,    will    suffer 
ureally   on    account    of   the   Mississippi    River 
.-oming  out  of  its  banks  so  unlooked  for  and 
before  time  was  given  to  complete  many  gaps 
and   Iireaks  in   (he  levee  which  was  ta.xed   so 
severely   last   high    water.      Charlie   Lowrance 
has   forces   at   Mound    City,    .-\rkansas,    which 
must  lay  up. during  the  flood  period  now  on, 
while   Jessie    Xichols   w-ill   be  crippled    at   the 
:anie   place.      Henry    McCarten   at   Hollybush, 
-Ark.,   one  of  the   most  treacherous  places  on 
the    Mississippi,     must    move    his     forces    to 
Louisiana,    while    Charlie    Siler.    just    above, 
must  move  to   Pecan   Point  to  help   Pat   Mc- 
Cadden  out  in  the  later's  fight  to  save  the  lit- 


tle town  111  W  ;1.,  11  11-. .m  the  ravages  of  the 
ngh  water.  The  l.oys  e.n  the  .Vrbertoii  I^op 
le\ee  ab..ve  Greenville  will  have  to  suspend 
operattoi-s  for  a  time  and  if  the  river  goes 
di'wn  Inf.ire  the  usual  spring  rise,  should 
have  their  w..rk  e.iinpleted  before  necessary 
and  will  suffer  but  a  slight  delay.  The  con- 
tractors on  tlii<  Ini.p  are  Lowrance  Brothers 
*ip'"-  ^'■"■''"  J'-nmngs.  and  Kn.ich  &  Slan- 
^eil  s  C  amp  I.  IVes.  L..wranee  ,it  .Arkansas City 
will  perhaps  be  crippled  while  s..iiie  lew  oth- 
ers in  that  vicinity  will  no  dnuht  experience 
a  slight  delay  Perhaps  almost  all  of  the 
government  inipr.  .venient  districts,  where  re- 
vetment w(.rk  lor  bank  protection  is  being 
done,  will  lia\e  to  suspend  operations,  but 
.Monte  Ciardiner  has  the  siiuatiim  well  in 
hand  and  will  I.e  ready  to  start  work  with  a 
new    vim  as  soon  as  the  water  recedes. 

K.  B.  Moseley  from  Del  Rio,  Tex.,  was  a 
visitor  to  Memphis  during  the  Christmas  holi- 
days. \\{\  is  looking  well  and  is  in  line  sjiir- 
its.  for  he  is  making  much  monev  and  has 
.good  health.  He  slates  that  never'agaiii  will 
he  come  back  to  the  .Mississippi  River  which, 
by  the  way.  was  where  he  got  his  first  start 
in  the  construction  game.  Kd  .Moseley  is  per- 
haps one  of  the  best  known  of  the  old  lime 
contractors  in  this  section.  Years  ago.  wlicii 
work  was  plentiful,  prices  for  same  high  and 
feed  and  supplies  cheap.  E<\  was  the  proiul 
possessor  of  an  icIoaL  outfit  which  made  him 
a  world  of  money  each  year.  But  when  com- 
petition in  the  South  for  levee  work  became 
too  keen.  Ed  was  wise  and  went  West  with 
his  outfit  and  now  feels  he  has  done  the  right 
thing,  as  he  looks  upon  the  other  boys  in  this 
section  battling  with  high  water  and  rainv 
weather.  Ed  will  leave  next  week  for  his  Del 
Rio  contract. 

S.  S.  Morris,  the  General  Superintendent 
of  the  Y.  &  M.  V.  R.  R..  whose  headquarters 
are  in  Memphis,  states  that  now  thai  the 
strike  on  his  .system  is  at  an  end.  he  will  have 
more  tiine  on  the  road  and  will  give  much 
.attention  during  the  coming  spring  to  mak- 
ing improvements  and  building  up  the  track 
where  needed.  He  states  that  Jake  Baxter 
has  now  forces  at  work  making  urgent  track 
repairs  in  the  Clarkesdale  District  and  that 
all  such  problems  will  be  met  and  dealt  with 
as  presented.  Mr.  Morris  certainly  has  his 
bands  full  with  the  striking  employees  and 
Memphis  being  the  central  point  on  the  en- 
lire  1.  C.  system  for  the  strikers  to  carry  on 
their  work,  the  general  offices  at  this  place 
had  more  than  their  share  to  attend  to.  Inci- 
dentally, Mr.  Morris  states  that  business  on 
bis  road  was  excellent  during  the  Christmas 
holidays  and  at  its  normal  stage  for  this 
season  of  the  year. 

R.  J.  Darnell,  president  of  the  Batesville  & 
Southwestern  R.  R.,  states  that  this  road  is 
now  completed  to  the  Yocoma  River  except 
for  two  small  gaps,  which  would  have  been 
closed  some  time  ago  had  it  not  been  for  the 
excessive  rains  in  the  Mississippi  \'alley.  By 
February  1st.  the  road  will  be  open  for  reg- 
ular trafiic  if  all  goes  well  and  during  the 
summer  of  IDLJ  the  road  will  be  built  into 
Charleston.  Miss.,  provided  satisfactory  ter- 
minal facilities  can  be  secured.  1  f  the  lat- 
ter  arrangement   cannot   be  perfected,   a   cun- 


neclioii  with  the  Y.  &  M.  V.  R.  R.  at  Gladys 
will  be  made.  The  road  is  an  Illinois  Cen- 
tral proposition  and  it  is  understood  that  the 
latter  road  will  have  full  control  of  the  op- 
erations of  the  new  line. 

Big  Bill  Stephenson  has  been  forced  by  the 
high  water  to  move  his  outfit  from  Hard  Bar- 
gin,  Miss.,  to  the  large  .Mherton  Loop  levee 
in  Louisiana  and  was  on  the  Morrisy  boat  out 
of  Greenville.  Miss.,  last  Friday.  Rill  hated 
to  move  for  he  has  a  good  camp  groun<l  ai\d 
bad  figured  <m  remaining  at  Hard  Bargin  all 
winter. 

Bob  Colglazier  with  his  crew  of  to  men  and 
various  eiiuipmeiit  arrived  in  Memphis  last 
week  from  l-"l.  Worlli,  Tex.  Bob  is  the  Gen 
eral  Superintendent  of  the  Roach-.Manigan 
Paving  Co..  one  of  the  largest  asphalt  con- 
cerns in  the  South,  and  his  object  in  Mem- 
phis is  to  build  a  number  of  asphalt  streets  in 
this  city  for  his  concern.  .As  soon  as  the 
Meinphfs  work  is  finished.  Bob  will  hie  him- 
self and  crew  back  to  Ft.  Wortli.  where  his 
firm  has  yet  many  yards  of  asphalt  pavement 
to  lav. 

Texas. 

®E.  H.  Perry,  vice  presideiil  of  ihe  Cham- 
ber of  Commerce  of  Plainview,  has  closed  a 
contract  with  the  Green.  Herr,  McNaughlon 
Development  Co.  of  Plainview  to  put  down 
ten  irrigation  wells  nine  miles  south  of  Plain- 
view,  with  a  complete  individual  pumping 
plant  on  each  of  ten  quarter  .sections  of  land 

Utah. 

The  Provo  Reservoir  Co..  according  to  ad- 
vices from  Lehi,  L'tah.  is  to  extend  its  canal 
from  a  point  above  Pleasant  Grove  to  the 
.Vmerican  Fork  canyon  creek  as  soon  as  the 
weather  will  permit.  If  satisfactory  arranpe- 
mcnts  can  be  made  the  farmers  of  Highland 
beach  will  take  enough  water  from  the  com- 
pany to  irrig:ile  from  .MiO  to  r.ilii  ;i.  r, •< 

Washington. 

The  citizens  of  the  Kittitas  Keclaination 
District  have  voted  to  issue  $.'),Onn,OO0  of 
boiids  to  pay  for  the  construction  of  the  high 
line  canal.  It  is  expected  that  work  on  the 
canal  will  be  started  within  the  next  six 
months.  The  canal  will  furnish  water  to 
about  W.ono  acres  of  land.  A.  C.  Spalding. 
EUensburg,  and  J.  C.  Boedscher.  CIc  Elum. 
Wash.,  are  m  charee  of  the  financing  work. 
Frank  C.  Kelsey.  Portland,  Ore.,  is  the  en- 
gineer. 

Wisconsin. 

®W.  F.  Hill.  Superi.iv.  Wis.,  has  been 
awarded  the  contract  for  the  reconstruction 
of  the  outer  half  of  the  No.  2  ore  dock  at 
.\llouez  for  the  Great  Northern  R.  R.  The 
contract  is  said  to  amount  to  about  $100,000 
and  will  require  several  million  in-t  'if  lim- 
ber   and    piling. 

Mexico. 
Governor  Copcda  of  the  state  of  San  Luis 
Potosi  proposes  to  have  large  reservoirs  con- 
structed at  Mexquilic.  Caiiada  del  Lobo  and 
other  points.  The  plan  of  the  governor  in- 
cludes also  the  sinking  of  numerous  artesian 
wells  throughout  the  sections  where  the  long 
droughts    are    frequent 


WATER  -WORKS 


California. 

^Eids  will  be  received,  it  is  reported,  until 
Jan.  10.  by  City  Trustees,  Oceanside,  Cal., 
for  laying  about  3.000  ft.  of  4-in.  water  main 
in  Pacific  St.    C.  Brodie  is  Clerk. 

4»Bids  will  be  received  until  2  p.  m._,  Jan. 
15,  by  Board  of  Los  Angeles  County  Super- 
visors, Los  Angeles,  Calif.,  for  the  franchise 
granting  the  right  to  lay  and  maintain  for  a 
period  of  40  years  a  system  of  water  pipes^ 

©According  to  advices  from  Redlands.  Cal., 
the  Bear  Vallev  Pipe  Line  Extension  Co.,  has 
let  a  contract  for  about  fi.OOO  ft.  of  pipe  line 


from  the  end  of  the  present  system  to  Mound 
City,   to   the   Western    Pipe   Co.,   of    Los   .\n- 
geles.   for  $11,000.     The  line  will   furnish  wa- 
ter to  a  tract  in  the  Bryn   Mawr  section. 
Colorado. 

The.  Empire  Water  &  Power  Co.  has  offered 
to  sell  all  its  land,  water  rights  and  reservoir 
sites  in  Ute  Pass  lo  Colorado  Springs,  at  a 
price  to  be  fixed  by  appraisers.  The  company 
owns  approximately  \.«"*>  acres,  with  water 
rights  and  several  reservoir  sites,  above  Cas- 
cade, on  the  north  slope  of  Pike's  Peak,  The 
Citv  Council  is  considering  the  proposition. 


Delaware. 

Following  bids  have  been  received  by  the 
Board  of  W'ater  Commissioners  of  Wilming- 
ton, Del.,  for  the  new  horizontal  water  tur- 
bine wheels  and  the  triplex  pumps  lo  be  in- 
stalled at  the  pumping  station :  Birdsboro 
Steel  Foundrv  &  Machine  Co.,  Birdsboro, 
Pa.,  $11,000,  for  the  ■l,000,nfK)-gal.  triplex 
pump,  and  $(>.5.50  for  the  'i.OOn.OOO-gal.  pump; 
Risdon  .Mcott  Turbine  Co..  Ml.  Hollv  \.  J., 
$3..10O  for  the  80,i10n.000-g.il.  daily  discharge 
wheel  to  be  erected  on  foundations  supplied 
by  the  city,  and  $:',,000  for  the  ■10,000,000-gal. 


•V 


•*•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


46 


ENGINEERING     &     CONTRACTING 


Vol.    XXXVII.     Xo.    1. 


well.  Other  bidders  on  this  work  were  Cam- 
den Water  Well  Works,  Camden,  N.  J.,  $3,864 
and  $2,98.3  respectively;  S.  Morgan  Smith 
Co.,  Holyoke,  Mass.,  $4,500  and  $3,700. 
Florida. 
®The  Board  of  Public  Works  of  Tallahas- 
see, Fla.,  has  awarded  the  contract  for  fur- 
nishing cast  iron  pipe  for  water  service  in 
streets  that  are  to  be  paved  with  brick,  to  the 
Central  Foundry  Co.,  90  West  St.,  New  York 
City.     The  work  will  include  about  95  tons  of 

4,  6  and  8-in.  pipe,  either  Universal  or  bell 
and  spigot  and  six  tons  of  fittings.  Bids  were 
opened  Dec.  28. 

D.   D.   &  C.   M.   Rogers,   of   Daytona.   Fla., 
have  been  retained  as  engineers  by  the  city  of 
Fort  Pierce,  Fla.,  to  prepare  plans  for  the  in- 
stallation of  a  waterworks  .system. 
Georgia. 

®B.  F.  Roberts  of  Macon,  Ga.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Jesup,  Ga..  for  the  construction  of  a  water- 
works. The  work  includes  reservoir.  100  ft., 
tower,  80,000-gal.  tank,  pumps,  boilers,  pipe, 
etc.    The  work  will  cost  approximately  $30,000. 

At  a  recent  election  the  citizens  of  Sylves- 
ter, Ga.,  voted  the  issuance  of  bonds  to  the 
amount  of  $20,000  for  the  purpose  of  extend- 
ing the  waterworks  and  sewers. 

Illinois. 

4»Bids  will  be  received  until  10  a.  m..  Jan. 
18,  by  W.  L.  Kelly,  Treasurer,  Danville 
Branch  of  the  N.  H.  D.  V.  S.,  Danville,  111., 
for  furnishing  and  delivering  wrought-iron 
pipe  and  fittings. 

4«Bids  will  be  received  until  8  p.  m.,  Jan. 
8,  by  Board  of  Trustees,  Melrose  Park,  III, 
for  sinking  an  artesian  well  1.600  ft.  John 
Engbrecht  is  Village  Clerk. 

•|«Bids  will  be  received  until  10  a.  m.,  Jan. 
8,  by  Board  of  Local  Improvements,  W.  S. 
Welch,  Clerk,  Joliet,  111.,  for  the  construction 
of  a  water  main  in  Center  St.  and  Plainfield 
Ave. 

•J«Bids  will  be  received  until  noon,  Jan.  8, 
by  Board  of  Local  Improvements,  Joliet,  111., 
for  the  improvement  of  Nicholson  St.  by  the 
construction  of  a  water  main  therein.  W.  S. 
Welch  is  Clerk  of  the  Board. 

•{•Bids  will  be  received  until  noon,  Jan.  8, 
by  Board  of  Local  Improvements,  Joliet.  111., 
for  the  improvement  of  Broadway  by  the  con- 
struction  of   a   water  main   therein.     William 

5.  Welch   is  Clerk  of  the  Board. 

4«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m.,  Jan.  9.  for  furnishing,  deliver- 
ing and  erecting  steel  lockers  at  the  Roseland 
pumping  station,  104th  street  and  Stewart  A.ve. 
Cash  or  certified  check  for  $100  must  accom- 
pany proposal. 

Following  is  the  lowest  bid  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering, in  Quantities  as  desired,  compounded 
rubber  pump  valves,  to  each  of  the  city's 
pumping  stations.  Sizes  ranging  from  l-'/j  ins. 
in  diameter  to  654  ins.  in  diameter,  and  in 
quantities  of  from  1.50  to  3,000.  Western  Pack- 
ing &  Supply  Co.,  231  N.  Fifth  Ave.,  Chicago, 
$4,428.     Bids  opened  Dec.  14. 

Bids  were  opened  Dec.  12  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chica.go,  111., 
for  furnishing,  delivering  and  erecting  at  the 
Roseland  pumping  station,  104th  St.  and  Stew- 
art Ave.,  a  railroad  track  scale  with  suspended 
bearings,  frame  work,  etc.,  as  required  by 
specifications.  Fairbanks,  Morse  &  Co.,  900 
S.  Wabash  Ave.,  Chicago,  were  low  bidders. 
Price,  $1,125. 

The  Western  Electric  Co.,  500  S.  Clinton 
St.,  Chicago,  has  submitted  a  bid  of  $7,894  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  tools, 
labor  appliances,  etc..  necessary  to  design,  de- 
liver and  erect  complete  in  the  Roseland 
pumping  station,  104th  St.  and  Stewart  .'\ve., 
according  to  specifications,  two  turbo  gener- 
ator units  complete,  including  steam  and  ex- 
haust piping,  foundations  and  pipe  trenches. 
Bids  opened  Dec.  18. 


The  Carl  -\nderson  Co.,  510  W.  Huron 
St.,  Chicago.  111.,  has  submitted  a  bid  of  $8,150 
to  L  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  removing  the  present 
engine,  shafts  and  steam  piping  to  the  boiler 
room  wall,  and  providing  tools,  appliances,  ma- 
terial to  design  and  erect  at  the  Fullerton  Ave. 
pumping  station,  motors,  drives,  transformers, 
switchboard,  wiring  and  all  appurtenances  and 
accessories  necessary  to  complete  the  work  ac- 
cording to  specifications.     Bids  opened  Dec.  16. 

The  W.  S.  Shields  Co.,  Hartford  Bldg., 
Chicago,  111.,  Consulting  Engnieer  for  the 
citv  of  Pittsfield,  111.,  has  submitted  a  report 
to  "the  City  Council  to  ascertain  the  best  way, 
in  all  respects,  for  a  city  water  plant  and 
sewer  system.  The  work  will  cost  approx- 
imately $20,000. 

Complete  plans,  specifications  and  blue  prints 
for  a  proposed  system  of  waterworks  have 
been  presented  to  the  water  committee  of  the 
Tampico,  III,  City  Council  by  Consulting  En- 
gineer Arthur  M.  Morgan,  160  W.  Jackson 
Blvd..  Chicago.  The  plans  call  for  a  system 
to  cover  the  entire  city  at  an  estimated  cost 
of  $13,000,  including  site,  pumping  plant, 
tower,  mains,  etc.  The  elevated  steel  tank  is 
to  be  erected  on  a  90-ft.  tower  and  to  hold 
40,000  gals.  Two  wells  will  be  sunk. 
Iowa. 

The  Keokuk  Water  Works  Co.,  incorporat- 
ed under  the  laws  of  the  state  of  Pennsyl- 
vania, has  filed  a  copy  of  its  articles  with  W. 
C.  Hayward,  Secretary  of  the  state  of  Iowa. 
The  incorporators  are:  Harry  W.  Davis,  ]\I. 
L.  Rogers  and  S.  E.  Roberson  of  Wilmington, 
Del.  Capital  stock  invested  in  Iowa  at  pres- 
ent amounts  to  $95,000. 

.■\  company  with  $20,000  capital  stock  is  be- 
ing formed  in  .Albia,  la.,  to  sink  a  deep  well 
for  pure  water,  and  build  an  artificial  ice 
plant. 

Kansas. 

At  an  election  held  in  Independence,  Kans., 
on  Dec.  20,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $131,000  for 
the  extension  of  the  waterworks,  establishing 
of  a  new  fire  station,  purchase  of  a  fire  auto 
and  the  purchase  of  147  acres  of  park  land, 
everything  but  the  $99,000  for  water  exten- 
sion carried. 

Louisiana. 

®The  executive  committee  of  the  Sewerage 
&  Water  Board  of  New  Orleans,  La.,  has 
awarded  the  contracts  to  the  National  Lead 
Co.,  of  St.  Louis,  Mo.,  for  supplying  lead 
pipe  at  $24,850.  and  for  solder  at  $3,075.  Bids 
were  also  received  from  the  Illinois  Smelting 
Co.,  the  Ahrens  &  Ott  Co.,  and  the  Well- 
Gutmann  Supply  Co. 

Michigan. 

•{•Bids  will  be  received  until  8  p.  m.,  Jan. 
2.5,  by  Board  of  Water  Commissioners,  S. 
A.  Freshney,  Secy.,  Grand  Rapids.  Mich.,  for 
furnishing  and  erecting  one  350  to  375-h.p. 
water  tube  boiler  for  the  combination  pump- 
ing and  lighting  plant. 

Minnesota. 

Peter  Nelson  &  Son  of  Hastings,  Minn.,  at 
about  $8,000  submitted  the  lowest  bid  to  the 
City  Council  of  that  city  for  the  construction 
of  sewer  and  waterworks  on  5th  St.,  from 
Ramsey  to  Forrest  St.  Bids  were  opened  Dec. 
26.     The  contract  will  be  let  about  Jan.  8. 

The  Town  Council  of  Wayzata,  Minn.,  has 
retained  Civil  Engineer  W.  T.  Lovell  of  Min- 
neapolis, to  prepare  plans  aiid  specifications 
for  the  installation  of  a  waterworks  and  an 
electric  light  plant.  The  system  will  cost 
approximately    $35,000. 

Mississippi. 

®The  City  Council  of  McComb,  Miss.,  has 
awarded  the  contract  for  the  Extension  of  the 
city  water  mains  to  B.  A.  Heidenreich  &  Co., 
of   that  city,   for  $0.64  per   ft. 

An  election  will  be  held  in  Vicksburg.  Miss., 
on  Jan.  23.  for  the  purpose  of  submitting  the 
question  of  whether  or  not  bonds  in  the  sum 
of  $400,000  will  be  voted  for  the  construction 
of  a  water  supply  system. 


Missouri. 

•{•Bi<ls  will  be  received  until  7:30  p.  m., 
Jan.  2J.  by  City  of  St.  Charles.  Mo.,  for  furn- 
ishing :ind  laying  about  5,000  lin.  ft.  of  12-in. 
and  031  lin.  ft.  of  6-in.  cast-iron  water  pipe 
with  valves,  special  castings,  etc.  Carr  Ed- 
wards  is  City  Engineer.  The  work  will  also 
incluile  two  concrete  storage   reservoirs. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
10.  liy  Purchasing  .\gent,  Kansas  City,  Mo., 
for  cleaning  IS.OuO  ft.  of  .3G-in.  cast-iron  pipe. 
Plans  and  specifications  are  on  file  with  E. 
B.  Harrington,  Secy.  Board  Fire  and  Water 
Commissioners. 

®The  County  Court  at  Kansas  City,  Mo.^ 
has  made  a  contract  with  the  Interurban  Wa* 
ter  Co.  for  laying  a  pipe  line  from  Independ- 
ence to  the  county  home.  The  county  is  to 
pay  an  annual  rental  of  $3,600,  pay  for  the 
water  in  addition,  and  have  the  privilege  of 
buying  the   pipe. 

Nebraska. 

The  Nebraska  State  Normal  Board,  Lin- 
coln, Nebr.,  has  decided  to  rebuild  the  recent- 
ly destroyed  waterworks  plant  at  the  Peru 
normal   school. 

New  York. 

The  Town  Board  of  Seneca  Falls.  N.  Y.,. 
has  received  a  request  from  the  Seneca  Falls 
Water  Co.  for  the  right  to  lay  a  4-in.  water 
main  along  the  lake  road  for  a  distance  of 
about  three  miles.  The  new  main  will  con- 
nect with  the   force  main  at  Bridgeport. 

The  New  York  State  Conservation  Com- 
mission, Albany,  has  approved  the  plans  of 
the  water  commissioners  of  the  Manhasset- 
Lakeville  Water  district  of  North  Hempstead, 
Nassau  County,  for  a  new  water  supply. 

Bonds  to  the  amount  of  $175,000  were  voted 
by  the  citizens  of  Hudson  Falls.  N.  Y..  at  a 
recent  election  for  the  purpose  of  installing  a 
gravity  water  supply  system. 

North  Carolina. 

According  to  advices  from  Asheville.  N.  C, 
a  movement  is  on  foot  for  the  organization  of 
the  West  Asheville  Water  Supply  Co.,  with 
a  cap'ital  stock  of  $25,000.  The  company  pro- 
poses to  establish  a  water  supply  system  in 
West  .\sheville  at  an  estimated  cost  of  $20,- 
000. 

Oklahoma. 

^Bids  will  be  received  until  8  p.  m.,  Jan. 
9,  by  E.  Sanders,  Town  Clerk,  Porum,  Okla., 
for  the  construction  of  a  complete  waterworks 
system  and  electric  light  plant.  M.  A.  Earl 
&  Co.,  Flynn  Ames  Bldg.,  Muskogee,  Okla., 
are    Engineers. 

®The  contract  for  the  construction  of  the 
waterworks  system  for  Olustee.  Okla.,  bonds 
for  which  were  recently  vojed,  ■  has  been  let 
to  E.  D.  Lundsen  of  Oklahoma  City,  Okla. 
The  water  will  be  supplied  from  a  deep  well 
on   Turkey  Creek. 

®The  American  Cast  Iron  Pipe  Co.,  of  Bir- 
mingham, Ala.,  has  been  awarded  the  contract 
by  the  city  of  Muskogee,  Okla.,  for  furnishing 
L800  tons  of  24-in.  cast  iron  pipe,  50  tons  of 
specials  and  70  tons  of  6-in.  pipe.  The  pipe 
will  cost  $26.55  per  ton  and  the  specials  $0.02^^ 
per  lb.  Bids  were  opened  Dec.  29.  .•\lexander 
Potter,  114  Liberty  St.,  New  York  City,  is- 
Engineer. 

Oregon. 

•{•Bids  will  be  received  until  4  p.  m.,  Jan. 
9.  by  Water  Board,  City  of  Portland,  Ore., 
Frank  T.  Dodge,  Supt.,  for  furnishing  f.o.b 
cars  Portland,  Ore.,  200,000  lbs.  of  Selby  pig 
lead  and  20,000  lbs.  of  "leadite"  for  use  in  lay- 
ing water  mains.  The  pig  lead  must  be  Selby 
pig  lead,  or  its  equal,  of  the  quality  suitable 
for  pouring  joints  in  cast-iron  pipes.  The 
"leadite"  must  be  that  made  by  the  Leadite 
Company  of  Philadelphia,  Pa.,  or  equal  there- 
to. Delivery  of  these  materials  must  be  be- 
gun within  30  days  after  date  of  contract, 
and  be  completed  within  60  days  after  date 
of  contract. 

®The  Water  Board  of  Portland,  Ore.,  has 
awarded  contracts  for  furnishing  12,000  tons 
of  cast  iron  pipe  of  various  sizes  as  follows: 


I 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Oregon  Iron  &  Steel  Works.  ji.O  tons  of 
'iOin..  dOO  tons  of  16-in.  and  1,000  to:is  of  12-in. 
pipe  at  $30.50.  total  $,54.!)00.  and  2.|'m0  tons  of 

'8-in.  pipe  at  $31.50  per  ton.  S63,0i'0 ;  -rand  total 

:$117,900.  United  States  Cast  Imn  pjpe  & 
Foundry  Co.,  320  tons  20-in..  IfiV'  -.o-is  IC-in., 
1,760  tons  12-in.,  4,190  tons  8-in.  ami  .^iMl  tons  of 

'6-in.  pipe  at  $32.50  a  ton,  $2(i5.22ii  .  The  con- 
tract for  furnisliin,t;  500  tons  of  si>coial  cast- 
ings was  awarded  to  the  Smitli  X  Watson 
Iron   Works   for  $24,500.     Tliis   pipe   i^  to  bo 

•  delivered  by  rail  to  Portland. 

The  new  City  Council  of  Monniomli.  Ore- 
is  considering  the  advisability  of  ccmsiructing 
a  waterworks  system.  Bonds  to  tin-  .unount 
of  S25,i'W  have  been  voted  for  the  improve- 
ment. 

The  City  Council  of  Klamath  Falls.  Ore., 
has  declared  its  intention  to  claim  all  springs 
on  or  near  section  30,  township  37.  S.  R.  7, 
E.  W.  M.,  for  a  city  water  supply,  the  present 
domestic  supply.  A  reservoir  will  be  located 
on  the  adjoining  section,  100  ft.  above  the  level 
of  .\spen  Lake,  and  the  pipe  line  will  run 
southeasterly  to  the  city.  Estimates  on  cost 
and  plans  for  the  perfection  of  the  system 
have  not  been   worked   out. 

The  citizens  of  Sutherlin.  Ore.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $;50.- 
000  for  the  installation  of  a  gravity  water  sup- 
ply system. 

South  Dakota. 

•^•Bids  will  be  received  until  Jan.  8,  by 
Mayor.  Bellefourche,  S.  Dak.,  for  drilling  and 
casing  an  artesian  well.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  C.  Seward, 
City  Auditor. 

Tennessee. 

The  Water  Commission  of  Memphis,  Tenn., 
is  considering  plans  for  some  improvements 
and  extensions  in  the  artesian  water  system. 
Bonds  to  the  amount  of  $250,000  for  water- 
works improvements  have  been  sold,  and  part 
of  this  amount  will  be  used  for  this  improve- 
ment. 

Texas. 

The  City  Council  of  Terrell,  Tex.,  has  de- 
cided to  lay  an  additional  8-in.  water  main  on 
Moore  .^ve.,  to  be  used  for  fire  protection 
purposes. 

Consulting  Engineer  X.  Warenskiold.  Pla- 
teau Bldg..  Dallas,  Tex.,  has  submitted  three 
plans  to  the   Board  of   Water  Commissioners 


of    Waco,   Te.x..    lor    the   betterment   and    en- 
largement  .if  tile   u;iter  supply  system. 

Vermont. 

The  citizens  ..f  St.  .Mbaiis.  \"t..  on  Dec.  21 
Mited  the  issuance  ni  lu.nds  in  the  sum  of 
$tiO,i"io  lor  additional  water  supply.  The 
city  will  acquire  Silver  I^ike  as  an  .inncx  to 
the  present  resTvir  and  will  ad..pt  the  meter 
system.  Silver  Lake  will  be  connected  to  the 
present    water   supply   by  a   gravity  pipe   line. 

Virginia- 

•J-Hids  are  lieitig  received  by  the  .\merican 
ripe  &  Construction  Co.,  .\.  11.  Kneen.  .\sst. 
(ieneral  Superintendent.  Norfolk,  \'a ,  for : 
First,  hauling  about  IJOO  tons  of  24-in.  wood 
pipe  and  about  l.lidO  tons  of  l(i-in.  cast-iron 
pipe.  Second,  laying  about  24.4011  ft.  of  24-in. 
wood  pipe  ami  about  28,500  ft.  of  l(i-in.  cast- 
iron  pipe.  Third,  constructing  earth  dam  on 
.Xorth  Landing  River.  Location  is  from  7  to 
12  miles  cast  of  .Norfolk,  Va.  Copies  of  draw- 
ings and  specifications  may  be  obtained  by  de- 
positing certified  check,  for  $5.0O  for  each 
set  of  plans  and  specifications. 

Perry  W.  Ruth,  at  $S,188.  submitted  the 
lowest  bid  to  the  Board  of  Control  of  Nor- 
folk, Va.,  for  the  laying  of  a  water  main  on 
Church   St. 

Washington. 

4»Rids  will  be  received  until  Feb.  15.  by 
Town  of  Twisp,  Wash.,  for  the  construction 
of  a  waterworks  system,  estimated  to  cost 
approximately  $12,000. 

The  International  Contract  Co.,  Central 
Bldg.,  Seattle,  Wash.,  at  about  $150,000.  sub- 
mitted the  lowest  bid  to  the  City  Council  of 
Ellensburg,  Wash.,  for  the  construction  of 
the  water  system  in  that  city. 

The  Mayor  and  the  utilities  commission  of 
the  City  Council.  Seattle,  Wash.,  it  is  rcjjort- 
ed,  have  selected  three  engineers  to  pass  upon 
the  engineering  problems  confronting  the  city 
in  its  water  supply  system  and  power  plant 
in  the  Cedar  River  watershed.  The  engi- 
neers will  be  asked  to  pass  upon  the  follow- 
ing propositions :  "What  is  the  best  and  most 
economical  method  of  protecting  the  Cedar 
River  pipe  line  against  floods?"  "The  feasi- 
bility and  practicability  of  the  present  plans 
for  constructing  a  dam  at  camp  Xo.  2;  to  de- 
termine the  character  of  the  soil,  and  whether 
the    foundation   is   suitable   for   the   dam   pro- 


posed." "The  amount  of  lime  required  to 
construct  said  dam."  "The  best  and  safest 
route  of  the  penstocks  for  the  development 
of  power."  "Proper  location  of  power  house 
lor  additional  power  to  be  developed  when 
dam  is  completed."  It  is  estimated  that  the 
expen.se  of  having  these  plans  expertcd  will  be 
about  $4,500.  City  Engineer  A.  11.  Dimock 
reports  that  the  borings  and  soundings  beiiig 
taken  at  the  .site  of  the  proposed  dam  will 
not  be  completed  before  Jan.   15. 

Residents  of  the  district  north  of  Union 
Bay  and  east  of  20th  .\ve.,  Seattle,  Wash., 
have  formed  the  Northeast  Improvement  Club 
and  have  circulated  petitions  asking  for  the 
laying  of  city  water  mains  and  hydrants  in 
the  district.  R  W.  Douglas  is  President  of 
the   dub. 

West  Virginia. 

The  City  Council  of  Kimball,  W.  Va.,  has 
granted  a  franchise  to  the  Russell  Co.,  Con- 
over  Bldg.,  Dayton,  O.,  to  instill  a  waterworks 
and  electric  light  plant.  The  work  will  cost 
about  $511,000.  The  franchise  will  run  for  50 
years. 

Canada. 

®The  Board  of  Control  of  Winnipeg,  Man., 
on  Dec.  20  awarded  contracts  for  much  ot 
the  material  required  for  the  proposed  exten 
sions  of  the  high  pressure  system  on  Portage 
.\ve,,  next  year,  the  material  to  be  delivered 
in  the  near  future,  so  that  it  will  be  avail- 
able for  work  to  be  started  in  the  early  spring. 
The  contract  for  5.000  ft.  of  12-in.  and  2,000 
ft.  of  lO-in.  iron  water  pipe  was  let  to  the 
Canada  Iron  Corporation  of  Montreal.  The 
Florence  Iron  Works  of  Philadelphia,  Pa., 
the  contract  for  15  8-in.  hydrants;  T.  Mc- 
.•\vity  &  Sons  of  St.  John,  N.  B.,  will  supply 
high  pressure  valves:  the  .'\.  P.  Smith  Mfg. 
Co.,  of  East  Orange,  N.  J.  will  supply  all 
brass  fittings.  The  Crane  &  Ordway  Co.  will 
supply  CO  tons  of  pig  lead  for  use  on  this  and 
other    waterworks   jobs. 

©Contracts  have  been  awarded  by  the  city 
of  Neepawa,  Man.,  for  waterworks  and 
sewers,  for  which  Chipman  &  Powers,  Winni- 
peg and  Toronto,  Ont..  are  Engineers,  and  bids 
opened  Dec.  1.5,  as  follows:  Standpipe  and 
housing,  20x80,  Des  Moines  Bridge  &  Iron 
Work,  Des  Moines,  la :  standpipe  foundation, 
W.  R.  Black  of  Neepawa.  and  pump  house  and 
filter  room.  W.  T.  Shearer.  Neepawa. 
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Alabama. 

^Bids  will  be  received  until  11  a.  m.,  Jan. 
4,  by  City  Council,  Union  Springs,  Ala.,  for 
the  construction  of  a  sanitary  sewer  system 
and  disposal  plant.  W.  Hill.  Attalla,  .Ma.,  is 
Engineer. 

Arkansas. 

Mayor  Qiarles  E.  Taylor  of  Little  Rock, 
.■\rk..  will  at  once  inaugurate  a  movement  for 
an  amendment  to  the  State  constitution  un- 
der the  initiative  and  referendum,  permitting 
cities  of  the  first  class  to  issue  bonds  for  mii- 
nicipal  improvements.  If  the  proposition  is 
indorsed  by  the  voters  at  the  general  elec- 
tion, to  be  held  next  September,  an  effort  to 
secure  authority  to  issue  bonds  for  the_follow- 
ing  purposes  will  be  made:  Sewers,  $500,000; 
fire  department  equipment,  building,  grounds, 
etc..  $250,000:  electrical  department,  $125,000; 
liM..pital.  $150,000;  parks,  boulevards,  etc., 
$:;oii.OOO. 

The  Sewer  Committee  and  the  Commission- 
ers of  Sewer  Districts  Xos.  43  and  4(5.  Little 
Rock,  Ark.,  have  approved  the  plans  drawn 
by  Supt.  Levinson  to  remodel  the  septic  tank 
at  18th  and  McGowan  Sts.,  and  bids  will  be 
advertised  for  so  that  work  can  begin  imme- 
diately. The  committee  also  granted  permis- 
sion to  the  Commissioners  of  Sewer  Districts 
Xos.  69  and  70  to  connect  theix  sewers  with 
the  old   State  sewer. 


California. 

City  Engmeer  C.  B.  Greeley  of  Bakersfield. 
Cal.,  A.  K.  Warren,  Civil  Ertgineer  of  Bakers- 
field,  and  City  Engineer  Chris  P.  Jensen  of 
Fresno,  Cal.,  are  going  over  the  plans  pre- 
pared by  the  former  for  the  extension  of  the 
sewer  system  of  Bakersfield.  .\fter  the  engi- 
neers have  reported  on  the  plans  the  Trustees 
will  call  an  election  to  vote  on  the  issuance 
of  bonds  for  the  buildin.g  of  the  system. 

The  Board  of  Public  works  of  Los  .-Vngcles. 
Cal.,  has  recommended  to  tlie  City  Council 
that  a  storm  drain  system  be  constructed  on 
Gless  St..  north  of  First  St..  at  an  estimated 
cost  of  $18,000. 

Colorado. 

The  Board  of  Public  \\orks  of  Denver. 
Colo.,  has  adopted  specifications  for  the  con- 
struction of  subdistrict  lateral  sewers  and  ap- 
purtenances for  sanitary  drainage  in  Part  B 
of  Subdistrict  No.  6  of  East  Side  Sanitary 
Sewer  District  No.  1.  The  estimated  cost  is 
$4,864. 

Idaho. 

®The  contract  for  llie  construction  of  the 
first  lateral  sewer  in  Pocatello,  Ida.,  running 
from  the  main  trunk  line  on  East  Clark  St.. 
through  the  alley  between  First  and  Second 
•\ves  to  Lewis  St..  has  been  awarded  to  R. 
M.  Bardsen  &  Co.  for  $1,700. 


Resolutions  have  been  introduced  in  the 
City  Council  of  Pocatello,  Ida.,  providing  for 
the  creation  of  five  lateral  sewer  districts,  as 
follows :  District  No.  1 — North  of  the  trunk 
line  on  East  Clark  St.  and  east  of  the  tracks 
as  far  as  Seventh  St,  District  No.  2 — North  of 
the  Clark  St.  trunk  line  and  east  of  the  tracks, 
in  a  zig-zag  direction  as  far  out  as  Ninth 
.Ave.  District  No.  .3 — South  of  the  Lander  St. 
trunk  line,  taking  in  the  territory  between 
Harrison  and  Hayes  .-\vcs..  as  far  south  as 
Lewis  St.  District  No.  4 — North  of  the  Lan- 
der St.  trunk  line  and  west  of. the  tracks,  tak- 
ing in  the  territory  as  far  north  as  Wyeth.  Dis- 
trict No.  5 — South  from  the  Clark  St.  trunk 
line,  and  taking  in  the  territory  between  Sixth 
and  Eighth  .Xves..  as  far  out  as  the  .\cademy. 

Illinois. 

4«Bids  will  be  received  until  noon,  Jan 
8  by  Board  of  Local  Improvements,  W.  .'^ 
Welch,  Clerk,  Joliet,  III.,  for  the  construction 
of  a  sewer  in  Broadway. 

4«Bids  will  be  received  by  the  Board  of 
Trustees  of  the  Municipal  Tuberculosis  Sani- 
tarium, Chicago,  III.,  for  constructing  sewer 
system,  watf'r  distribution  system,  heating  and 
ventilating  system,  engines,  motors,  etc.,  un- 
til Jan.  5.  Bids  will  be  opened  in  conjunction 
with  bids  for  the  construction  of  the  sani- 
tarium at  the  office  of  the  Board  of  Trustees. 


•?•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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15th  floor,  Fort  Dearborn  Bldg..  Chicago.     H. 
M.   Higginbotham  is  President. 

®The  Board  of  Local  Improvements,  Chi- 
cago, III.,  has  awarded  the  following  con- 
tracts for  constructing  sewers :  S.  Spring- 
field Ave..  Geo.  Pontorelli;  E.  74th  PI.,  Thos. 
Burke,  4648  McLean  .\ve. ;  N.  Waller  .\ve., 
De  Vito  Passarclli  &  Tutilli,  600  W.  DeKoven 
St.;  Tremont  St.,  N.  Leavitt  St.,  W.  47th  St.. 
W.  48th  PI.,  \V.  48th  St.  and  W.  4Pth  St., 
to  Chris.  Fosco,  814  S.  Des  Plaines  St..  E. 
J.  Glackin  is  Secretary  of  the  Board.  Bids 
opened   Dec.   11. 

®P.  F.  McDonald  has  been  awarded  the 
contract  by  the  City  Council  of  Normal,  111., 
for  the  construction  of  8  and  10-jn.  sewers  in 
Cherry  St.,  for  $810.  Melhiish  &  Broyhill  of 
Bloomington,  111.,  are  En.gincers.  Bids  were 
opened  Dec.  20. 

Chief  Engineer  G.  W.  Wisner  of  the  San- 
itary District  of  Chican'o  recommended  in  a 
report  that  an  e.xperimental  station  be  built 
at  the  outlet  of  cither  the  Center  Ave.  or  the 
.Ashland  Ave.  sewer.  The  station  is  for  the 
purpose  of  ascertaining  what  plans  should  be 
made  for  the  building  of  one  or  two  large  dis- 
posal stations  to  handle  the  sewage  of  the 
stock  yards. 

Petitions  have  been  circulated  among  the 
property-  owners  of  the  Sixth  and  Seventh 
Wards.' city  of  Joliet,  III,  asking  for  the  or- 
ganization of  a  draina.ge  district  to  carry  into 
effect  either  of  two  plans  proposed  for  the 
improvement  of  Hjickory  Creek.  One  of  these 
plans  provides  for  an  expendiuirc  of  $200,000. 
the  other  for  $150,000.  The  petitions  are  to  be 
presented  to  the  County  Court,  Joliet. 

Indiana. 

4»Bids  will  bo  received  until  8  P.  M.,  Jan. 
9,  by  City  Council.  Columbus,  Ind.,  for  the 
construction  of  the  Maple  Grove  Sewer  sys- 
tem, estimated  to  require  an  expenditure  of 
$40,200.  E.  A.  Cobb  is  City  Clerk.  \\'.  H. 
Rights  is  City  Engineer. 

^Bids  will  be  received  until  10  A.  M..  Jan. 
■8,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
and  along  Wheeler  St.  from  Glen  Drive  to 
Roosevelt  Ave. 

•J«Bids  will  be  received  until  10  .\.  M.,  Jan. 
8,  by  Board  of  Public  Works.  Indianapolis. 
Ind.,  for  the  construction  of  local  sewers  in 
and  along  Dearborn  St.,  from  a  point  1,64-") 
ft.  north  of  Michi.gan  St.  north  for  a  distance 
of  270  ft. 

•|«Bids  will  be  received  until  10  .\.  M.,  Jan. 
8,  by  Board  of  Public  Works.  Indianapolis, 
Ind.,  for  the  construction  of  local  sewers  in 
and  along  .-Xdams  .St.  from  Glen  Drive  to 
2.5th   St. 

Kansas. 

A  petition  has  been  filed  with  the  City 
Commission  of  lola.  Kans..  asking  that  a  new 
sewer  district  be  established  in  the  northeast 
part  of  the  city. 

Massachusetts. 

®Bids  were  received  Dec.  12  by  the  City  of 
New  Bedford,  William  F.  Williams.  City  En- 
gineer, for  the  construction  of  Sections  1 
and  2  of  the  intercepting  sewer  system,  the 
contracts  being  awarded  on  Dec.  27  as  fol- 
lows: Section  1,  location  A,  the  J.  W.  Bishop 
Co.,  Providence,  R.  I. ;  Section  2,  to  Frank  A. 
Gammino,  Providence.  R.  I.  The  unit  bids 
of  the  bidders  who  I)i<l  on  both  sections  of  the 
work  were  as  follows  :  ( 1 )  Standing  for  bid 
of  Leo  M.  Kelly.  Brooklyn,  N.  Y. ;  (2")  Cen- 
della  &  Co.,  Milford,  Mass.;  (3)  Frederick 
E.  Shaw,  Providence,  R.  T. ;  (4)  Luke  D. 
Mullen,  Boston.  Mass.;  (5)  .\.  G.  Tomassello. 
Dorchester.  Mass.;  (6)  Bruno  &  Petitti,  Bos- 
toij,  Mass.;  (7)  Frank  A.  Gammino,  Provi- 
dence, R.  I.;  (8)  Coleman  Bros..  Boston, 
Mass.;  (9)  Merrill,  Ruckgaber  Co..  New 
York;  (10)  Bush,  Moller  &  Smith,  Hartford. 
Conn.;  dl)  Geo.  Phillips,  Boston,  Mass.; 
(12)  James  E.  Bunting,  Flushing,  N.  Y.  ;' 
(VV)  Whiting,  Turner  Construction  Co..  Bal- 
timore. Md. :  (14)  J.  W.  Bishop  Co..  Provi- 
dence. R.   I. 
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Maryland. 
©Approximately  S40ii.'i'"i  .if  :,a  >ewerage 
contracts  have  been  approved  by  tii,  Sewerage 
Commission  of  Baltimore.  Md  .  (  alvin  \V. 
Hendricks.  Chief  Engineer,  and  t!:i  <ame  have 
been  snbmitted  to  the  Board  i>!  Au.inis.  Thev 
include  the  construction  of  a  -ani;,ii\  sewer 
east  of  Jones'  Falls  that  will  |i;.iot;t;iJ!y  com- 
plete the  new  system  in  Kas;  ''.:il;imore. 
awarded  to  ^IcCarty  &  Co.  Other  c  .ntracts 
are  as  follows:  Second  secti.m  oi  ilie  high- 
level  interceptor,  covering  a  largi-  portion  of 
the  middle  part  of  the  city,  to  Ryan  &  Reilly; 
storm-water  drains,  to  be  laid  in  advance  of 
the  new  paving  to  be  done  this  year,  .mil  also 
to  prevent  floods  in  districts  whore  heavy 
damages  occurred  after  the  recem  sioim-.  to 
McCarty  &  Co.:  the  building  of  a  drift  cnicher 
near  the  Timanus  mills  to  intercept  log,  com- 
ing down  Jones'  Falls,  to  Middleton  &  Co 

Minnesota. 

Village  Engineer  F.  C.  Lang  of  Chisholm, 
Minn.,  is  investigating  sewage  disposal  statis- 
tics in  Alinneapolis  and  St.  Paul  for  the 
purpose  of  using  the  data  in  the  construction 
of  a  $2-5,000  sewage  disposal  tank  in  Chisholm 
the  coming  summer. 

The  city  of  Albert  Lea,  Minn.,  is  planning 
on  constructing  appro.ximately  10  miles  of 
new  sewers  this  }'ear  to  drain  the  section 
west  of  the  M.  &  St.  L.  tracks  .south  of  Foun- 
tain St. :  the  residential  part  near  the  lake 
known  as  the  park:  the  section  east  of  New- 
ton St.,  south  of  the  lake,  and  some  of  the 
more  thickly  settled  districts  south  of  Charles 
St.   William   Barneck  is   City   Engineer. 

Missouri. 

•j«Bids  will  be  received  until  8:30  p.  m..  Jan. 
"'.  by  city  of  Cameron,  Mo.,  for  the  construc- 
•ion  of  2.280  ft.  of  8-in.  sewers,  36  manholes 
and  three  flush  tanks.  Clarence  Staples  is 
t  ity  Clerk. 

^•ids  will  be  received,  it  is  reported,  until 
Jan.  15  by  City  Council,  Springfield,  Mo.,  for 
the  construction  of  sewage  disposal  plants  at 
'he  outlets  of  the  two  main  sew-ers  of  the 
-ity. 

®The  Board  of  Public  Improvements  of  St. 
Louis.  Mo.,  has  awarded  a  contract  for  the 
construction  of  Lindenwood  district  sewer  to 
John  F.  McMahon  for  $10,820.  The  Linden- 
wood  district  is  in  the  southwest  part  of  the 
citv. 

®The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  contracts  for  the  construc- 
tion of  three  district  sewers  as  follows :  Olsen- 
Schmidt  Construction  Co..  District  110:  D.  B. 
Kelley.  Districts  109  and  12-5. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  awarded  the  contract  for  the 
construction  of  a  vitrified  clay  pipe  sewer 
from  29th  St.  to  2-5th  St.,  in  Raytown  Road, 
and  along  Shuttle  Creek  to  the  Blue  River,  to 
T.  W.  Roberts  for  $26,461.  After  the  con- 
struction of  the  Blue  River  sewer  this  sewer 
will  empty  into  it.  The  new  sewer  will 
drain  all  of  the  Shuttle  Creek  district,  an 
area  of  about  L200  acres.  Lateral  sewers  will 
soon  be  constructed  for  the  w-hole  territorv'. 

An  election  was  held  in  Jefferson  City.  Mo., 
on  Dec.  28  for  the  purpose  of  voting  on  the 
issuance  of  $70,000  in  bonds  for  the  construc- 
tion of  a  viaduct,  the  establishment  of  a  paid 
fire  department,  the  extension  of  a  sewer  sys- 
tem and  for  marking  the  streets. 

The  Municipal  Assembly  of  St.  Louis.  Mo., 
has  passed  ordinances  providing  for  the  es- 
tablishment of  the  Gratiot  Joint  Sewer  Dis- 
trict, to  include  Subdistricts  Xos.  1,  2.  3  and  4. 

Plans  for  the  installation  of  flood  gates  and 
a  pumping  engine  on  the  banks  of  the  Mis- 
souri River  at  the  foot  of  Santa  Fe  St.,  to  pre- 
vent backwater  from  getting  into  the  sewers 
of  the  West  Bottoms,  have  been  prepared  by 
Paul  McGeehan.  Chief  Engineer  of  the  Sewer 
Division  of  Kansas  City,  Mo.  The  plans  have 
been  snbmitted  to  the  Board  of  Public  Works 
of  that  city  with  the  statement  that  the  cost 
of  the  improvement  will  l)e  $3-3.000. 

The    Citv   Council   of    Chillicothe,   Mo.,   has 


lout;  sewer  di-trit:-  llacli  distr;ci  will  drain 
territory  m  that  scciimu  into  one  large  ~ewer 
which  wdl  run  tr.  tin-  citv  limit-.  Plans  and 
spet.-irications  will  In  prcpare.l  hv  Citv  Ensi- 
neer  Jo  Broaddiis 

Nebraska. 
The   City   Council   ,.i    I'uM.criou.    N\-I>r.,   lias 
p3ssed_  an  ordin:uice  :.uihori,:ni;  the  construc- 
tion of  a  sewer  in  Seucr  Di<tricl-;  Nos    J  and 
.3.     \\     1.    Rose  is   Mayor. 

Nevada. 

•{•Bids  will  lie  rrccivcd  until  7::!ip  p  m..  J:in 
6,  by  W.  H.  Reavi>.  City  Clerk.  Fallon.  .\'cv.. 
for  the  iKces>;iry  labor  and  material  for  the 
construction  of  sewerage  system  and  water 
works  system  for  the  city,  the  sewcrai-c  svs- 
tcm  consists  of  about  C,00n  lin.  ft.  of  12-in. 
and  10-in.  pipe  sewers  averaging  l!  It  deep, 
and  Imhoff  or  septic  tank.  The  water  works 
consists  of  about  r^d.OOO  lin.  ft.  of  wood,  coi\- 
verse  steel  or  cast  iron  pipe,  valves  and  hv- 
drants,  but  no  pumps:  200.()0(i  .^al.  wood  staiid 
pipe  and  about  19,it00  ft.  P,.  M.  of  T.  &  G. 
sheet  piling  work.  Plans  'are  on  file  with  E.  P. 
Osgood.  Bank  Bldg.,  Fallon.  Xcv..  Engineer 
Offifial  advertisement  will  be  found  else- 
where in  this  i<siu 

New  Mexico. 

®The  contr;ict  for  the  construction  of  a 
sewerage  system  and  Water  works  system  in 
the  city  of  Las  Cruces.  X.  Me.\..  for  which 
bids  were  opened  Dec.  I't  by  the  City  Coun- 
cil, has  been  awarded  to  Rash  &  Grav  of 
Joplin,  Mo.,  for  $."m.7.54.  The  contract  calls 
for  the  complete  construction  of  both  sys- 
tems. 

New  Jersey. 

The  special  committee  representing  the 
towns  of  Orange.  East  Orange  and  Montclair. 
X.  J.,  has  authorized  Rudolph  Hering  and 
John  H.  Gregorv.  Consulting  Engineers,  to 
complete  plans  to  cost  $8,000  for  the  proposed 
Imhoff  sewage  disposal  plant,  and  submit  them 
to  the  State  Board  of  Health. 

New  York. 

Bids  have  been  received  by  the  Board  of 
Contract  of  Syracuse,  X.  Y.,  for  the  con- 
struction of  sewers,  as  follows :  1.5-in.  pipe 
sewer  in  Emerson  .-Kve.  from  Harbor  St.  to 
a  point  400  ft.  north  of  Lewis  St..  and  a  I2-iti. 
sewer  from  the  last  point  to  Chemung  St. — 
C  T.  Hookwav.  $4,926:  Blanche  GafTev,  $3,- 
113:  Samuel  Bonn,  $.1,982:  James  Swift.  $4,- 
819:  F.  S.  Sposato.  $4.3-51.  15-in.  pipe  sewer 
in  Kenmore  Ave.  from  Xewell  St.  to  Os- 
trander  .\ve. — Anthonv  Sposato,  $1,938 :  F.  S. 
Sposato.  S2.1-53:  Charles  Bonn,  $1,921.  1-5-in. 
pipe  sewer  in  Loehr  .\ve.  from  Iloetler  St. 
to  the  center  of  lot  Xo.  1,  Loehr  tract — 
Charles  Bonn,  S612:  Philip  Thomas,  $-599; 
C  T.  Hookwav.  $820:  James  Swift.  $9.50: 
Blanche  Gaffey,  $718:  A  Sposato.  $796:  F.  S. 
Sposato.  $771.  12-in.  pipe  sewer  in  Willis 
.Ave.  from  Schuyler  St.  to  Hamilton  St..  and 
a  12-in.  pipe  sewer  in  Hamilton  St.  between 
Milton  and  Willis  .•\ve.— Philip  Thomas.  ?1,- 
10.5:  James  Swift.  $1,227:  .Alexander  Barr. 
$979:  Klaiiche  GafTev.  $915:  Samuel  Bonn. 
$1,227:  A.  Sposato.  $1,012:  F.  S.  Sposato,  $L- 
243:   Charles  Bonn.  $1,166. 

North  Dakota. 

City  Engineer  I  .  K.  .\tkln-:on  of  Bis- 
marck. X  Dak.,  is  making  plans  for  a  sewer 
to  be  constructed  across  the  track  on  the 
south   side  of  the  city. 

Ohio. 

^Bids  will  be  received  until  noon.  Jan. 
10.  by  Director  of  Public  Service  R.  F.  Har- 
bert.  Canton.  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  a  sanitary 
sewer  in  Cherry  St.^  Hiram  St.  arid  E.  Lake 
St.,  for  the  construction  of  a  sanitary  sewer 
in  Shorb  St.  from  .Aultman  .\ve.  to  Marvin 
St.,  for  the  construction  of  a  sanitary  sewer 
in  Harrison  Ave.  from  Xavarre  St.  to  South 
St.,  for  the  construction  of  a  storm  water 
sewer   in    Harrison    Ave.    from    Navarre    St. 


pasVed    an'' ordinance "dividinglhe    citv-' into      north  400   ft.,  according  to  plans   and   specifi 

A  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


cations  on  file  in  said  office.  Engineer's  Di- 
vision. The  approximate  quantities  are  as  fol- 
lows: X.  Cherry  St.,  Hiram  St.  and  E.  Lake 
St.  Sewer— 73(1  lin.  ft.  9-in.  vit.  pipe,  1,020  lin. 
ft.  8-in.  vit.  pipe,  4  manholes.  2  lampholes,  1 
lUish  tank.  Shorb  St.  Sanitary  Sewer— 900 
lin.  ft.  8-in  vit.  pipe,  4  manholes.  Harrison 
.•\ve.  Sanitary  Sewer— 3,8:10  lin.  ft.  of  8-in.  vit. 
pipe.  It)  lin.  ft.  of  ti-in.  vit.  pipe,  12  man- 
holes. 1  flush  tank,  1  tlu-.h  tank  reconstructed. 
Harrison  .\ve  Storm  Water  Sewer — 120  lin. 
It.  24-in.  vit.  pipe,  40  lin.  ft.  15-iii.  pipe,  2 
manholes,  2  catch  basins. 

•{•Bids  will  be  received  until  noon,  Jan. 
.5,  by  Director  <^i  Public  Service,  Toledo,  O.. 
for  the  necessary  labor  and  material  for  the 
construction  of  local  sewer  1126  in  .\cademy 
.•\ve..  Bancroft  and  Oxford  St.  F.  G.  Stock- 
ton is  Secretary. 

•J«Bids  will  be  received  until  noon,  Jan. 
22,  by  C.  C.  Taylor,  Village  Clerk,  .-Vrcanum, 
C,  for  the  construction  of  2,042  ft.  sewer  and 
7,029  sq.  yds.  of  brick  paving,  including  neces- 
.sary  grading,  draining  and  curbing. 

+Bids  will  bo  received  until  noon,  Jan. 
22.  by  C.  C.  Taylor,  X'illagc  Clerk,  .\rcanum. 
O..  for  the  construction  i){  7,029  sq.  yds.  of 
brick  paving.  2,042  ft.  sewer  and  all  necessary 
grading,  draining  and  curbing. 

®J.  L.  Croft  &  Co.  and  Baldwin  Bros., 
Rose  Bldg.,  Cleveland,  O.,  have  been  awarded 
the  contract  by  K.  Ltet,  City  Ocrk,  East 
Cleveland,  1413  Williamson  Bldg.,  Cleveland, 
IV,  for  the  construction  of  sewer  and  water 
coiuiections  in  Mississippi,  .Missouri.  Savan- 
nah. Scioto.  Bender,  Xorth  Lockwood,  Phil- 
lips. Kennebec,  and  other  streets,  at  $2,47.5  and 
$|n,295.  respectively.  The  F.  A.  Pease  En- 
gineering Co..  Williamson  Bldg.,  Cleveland, 
arc  Engineers.     Bids  were  opened  Dec.  22. 

The  City  Council  of  Youngstown,  O..  has 
adopted  ordinances  providing  for  the  construc- 
tion of  a  sewer  in  Oak  St.,  from  Truesdalc 
.\ve.  to  Bond  St..  and  Himrod  .\ve..  from 
Truesdale  .Ave.  to  Out  Lot  719,  and  a  sewer  in 
South  .\ve..  between  Marion  .\ve.  and  the 
city  limits. 

Following  bids  were  received  by  the  Service 
Director  of  Lorain,  O..  H.  P.  Nielson.  for  the 
construction  of  two  new  sewers,  one  on  West 
21sl  St.  an<l  the  other  on  Clinton  Ave.:  West 
21st  St. — Cockell  Construction  Co.,  .Vndierst, 
O.,  $1,083:  C.  D.  Xicola,  Lorain.  $l.lii7:  C.  E. 
Chilson.  Lorain.  $1,156:  M.  J.  Burke,  Lorain. 
$1,212.  and  Faragher  &  Randall.  Lorain. 
$1.'761.  Clinton  Ave.— M.  J.  Burke,  $2,489; 
Ohio  Engineering  Co.,  $2,677 :  Cockell  Con- 
struction Co.,  $2,824:  C.  E.  Chilson,  $2,841, 
and  Faragher  &  Randall.  $2,963. 

City  Engineer  F.  J.  Cellarius  of  Dayton. 
O..  has  been  instructed  to  make  a  study  of 
the  present  sanitary  sewer  system  and  report 
plans  that  will  relieve  the  present  overtaxed 
sewers  and  thus  provide  for  the  future  needs 
of  the  city. 

The  City  Council  of  Canal  Dover,  O.,  has 
accepted  plans,  specifications  and  estimate  for 
the  constniction  of  a  .36-in.  brick  sewer  in 
Washington  St.  The  plans  call  for  1.6.50  ft. 
of  sewer,  and  the  estimated  cost  is  $5,819. 

The  City  Council  of  .Akron.  O..  has  passed 
ordinances  providine  for  the  construction  of 
the  following  sewers :  On  East  York  St., 
from  Howard  St.  to  the  east  corporation  . 
line;  on  Francis  .\ve.,  from  Rider  St.  to  Elma 
St. :  on  Market  St..  from  High  St.  to  Case 
Ave:  on  Fifth  Ave.,  from  Fuller  St..  and 
other  streets  from  Tolbot  St.  to  Second 
.•\ve..  and  Diagonal  Road,  from  a  point  775 
ft.  east  of  East  .Ave.  to  a  point  100  ft.  from 
ihe  west  corporation  line. 

The  City  Council  of  Cincinnati,  O..  has 
passed  resolutions  providing  for  the  construc- 
tion of  sewers  on  the  following  streets: 
Gladstone  .\vc..  from  Collins  .\ve.  to  a  point 
2.00(1  ft.  enstwardly:  Mohawk  St.,  from  ex- 
isting sewer  in  Hamburg  St.  400  ft.  eastward- 
ly :  Cununins  St.,  from  Beekman  St.  to  the 
summit,  .300  ft.,  inore  or  less,  south  of  Carl 
St. :  Moosewood  .\vc..  from  summit.  .350  ft., 
more  or  less,  south  of  Vonkcrs  Ave.,  to  a 
point  4(10  ft.,  more  or  less,  north  of  Yonkers 
.\ve 
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Resolutions  have  been  passed  by  the  City 
Council  of  Toledo,  O..  providing  for  the 
construction  of  the  following  sewers :  Sewer 
No.  11-34  in  main  sewer  district  No.  4S;  sewer 
No.  113.3  in  main  sewer  district  No.  12. 

The  City  Council  of  Dayton,  O.,  has  or- 
dered the  construction  of  a  new  sewer  in 
part  of  Sewer  District  No.  8,  according  to 
plans    and    specifications    already    prepared. 

Oregon. 

Plans  for  an  intercepting  sewer  to  e.xtcnd 
from  Marqiiam  Gulch,  in  South  Portland, 
along  the  water  front  to  Nicolai  St.,  a  distance 
of  three  miles,  to  take  up  all  sewerage  now 
emptied  into  the  river  between  those  points, 
have  been  completed  by  City  Engineer  Tom 
Hurlburt,  Portland.  The  sewer  as  plainied 
will  be  11  ft.  in  diameter  at  the  outlet  at  Nico- 
lai St.,  and  taper  down  to  4  ft.  at  its  beginninf 
in  South  Portland.  The  pipe  will  cost  ap- 
pro.ximately  $500,000. 

City  Engineer  Tom  Hurlburt  of  Portland, 
Ore.,  has  prepared  two  plans  for  a  complete 
sewer  system  for  Eastmoreland,  to  be  known 
as  the  Eastmoreland  Sewer  System.  The 
plans  are  for  vitrified  pipe  and  cement  pipe. 
The  system  will  cost  approximately  $58,818. 

Pennsylvania. 

.Among  the  sewers  whicli  will  be  contracted 
for  by  the  city  of  Scranton,  Pa.,  and  the 
work  undertaken  as  soon  as  weather  condi- 
tions permit,  are :  Tenth  sewer  district,  re- 
lief, $22,000;  17th  sewer  district,  relief,  $18,- 
326;  Sixth  sewer  district  relief,  $4,486;  Sec- 
tion A,  Fifth  sewer  district,  relief,  $186;  sys- 


tem. Section  K,  17th  sewer  district,  property 
owners'  approximated  cost,  $46,686,  city's 
share.  $4,477 ;  sewer,  North  Main  Ave.  to 
Oram  St.,  property  owners'  approximate 
cost,  $10,030,   city   share  $2,848. 

Texas. 

On  Dec.  20  the  citizens  of  Beaumont,  Te.x., 
voted  the  issuance  of  bonds  in  the  sum  of 
$30,000  for  the  construction  of  sewers. 

Washington. 

®D.  T.  Daniels,  213  So.  11th  A\e.,  North 
Yakima,  Wash.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  that  city  for  the 
building  of  the  main  storm  sewer  for  $43,286, 
The  sewer  will  be  42  ins.  in  diameter  and 
will  be  of  reinforced  concrete  construction. 
Bids   were  opened  Dec.   18. 

®It  is  reported  the  contract  for  the  con- 
struction of  the  main  storm  sewer  in  the  city 
of  North  Yakima,  Wash.,  for  wliich  Robin- 
son &  Foster  of  Spokane  were  low  bidders, 
has  been  awarded  to  the  International  Con- 
tracting Co.,  of  Seattle,  at  a  bid  of  $42,556. 
The  lowest  bid  received  by  the  City  Commis- 
sioner was  $37,432. 

A  mass  meeting  of  the  citizens  of  Union 
Park,  Spokane,  Wash.,  was  recently  held  for 
the  purpose  of  discussing  the  plans,  specifica- 
tions, assessment  roll,  etc.,  for  the  proposed 
Union  Park  sewer  improvement.  The  plans 
were  explained  by  Commissioner  of  Public 
Works  D.  C.  Coates  and  City  Engineer  Mor- 
ton Macartney. 

The    Town    Council    of    Cathlamet,    Wash., 


has  p.issed  an  ordinance  providing  for  the 
coii'^t  ruction  of  a  sewer  on  Main  and  River 
Sts. 

Ci\il  Engineer  C.  H.  Green  of  Spokane, 
Wash.,  has  submitted  specifications  to  the 
City  Councils  of  Kellogg  and  Wardner,  Ida., 
for  I  lie  proposed  construction  of  a  joint  sewer 
system  for  the  two  cities.  The  estimated  cost 
of  the  improvement  calls  for  $25,000  for  Kel- 
los;,-  and  $19,000  for  Wardner.  The  plans 
r;i!!  for  a  main  trunk  sewer  through  the 
li'.irt   of   the   two   towns. 

rians  and  specifications  are  being  prepared 
for  the  construction  of  a  sewer  system  in 
Cashmere,  Wash.  The  town  also  proposes  to 
do  a  considerable  amount  of  street  work  and 
sidewalk  building  during  the  year. 

Wisconsin. 

®The  City  Council  of  Menasha,  Wis.  has 
awarded  the  contract  for  the  construction  of 
the  Nicolet  .-^ve..  sewer  to  Joseph  Quella  and 
.\.  Walbrum. 

Canada. 

®The  city  of  Neepawa,  Man.,  has  awarded 
the  following  contracts  for  sewer  and  water 
improvements,  for  which  bids  were  opened 
Dec.  1-5,  and  Chipman  &  Powers  of  Winni- 
peg, Man.,  and  Toronto,  Out.,  are  Engineers : 
Laying  sewer  and  water  mains,  L.  W.  Schruth. 
Fargo.  N.  Dak. ;  sewerage  disposal  works,  L. 
W.  Schruth ;  furnishing  cast  iron  pipe,  Canada 
Foundry  Co.,  Winnipeg;  furnishing  wood 
stave  pipe.  Dominion  Wood  Pipe  Co.,  Winni- 
peg, and  laying  wood  slave  pipe,  L.  W. 
Schruth. 


BUILDINGS.  DOCKS.  DREDGING.  SUPPLIES,  ETC. 


California. 

•J'Bids  will  be  opened  on  Jan.  5  by  Frank 
R.  Thompson.  City  Clerk  of  Oakland,  Ca!., 
for  a  completion  of  the  estuary  quay  wall  for 
the  city.  Under  a  previous  contract  about 
308  ft.  of  wall  has  been  completed  and  there 
now  remains  about  2.000  ft.  The  estimated 
cost  of  completing   the   wall   is  $278,000. 

District  of  Columbia. 

•J«Bids  will  be  received  until  10  -.30  a.  m., 
Jan.  8,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington.  D.  C.,  for  furnishing,  under 
Canal  Circular  670.  gasoline  launch,  steel 
cable,  sheet  brass,  cocks,  valves,  pipe  fittings, 
nuts,  claw  bars,  blacksmiths'  punches,  cold 
chisels,  files,  carpenters'  braces,  hacksaw 
frames,  hinges,  locks,  tacks,  rakes,  sledge  han- 
dles, machetes,  tallow  pots,  solder,  steel  tapes, 
life  preservers,  chalk  line,  mop  heads,  marline, 
cotton  waste,  metallic  hose,  packing,  belt 
lacing,  soap,  creosote  oil,  linseed  oil,  sienna, 
metallic  brown,  etc. 

Georgia. 

•{•Bids   will   be   received   until    11:45   a.    m., 
Jan.  .5,  by  Lieut.  W.  O.  Selkirk,  Quartermas- 
ter,   Fort    Screven,    Ga.,    for    the    construction 
of  a  concrete  target  butt  at  Fort  Screven,  Ga. 
Illinois. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
0,  by  Commanding  Officer.  Rock  Island  .Ar- 
senal. Rock  Island,  111.,  for  furnishing  and 
delivering  at  the  arsenal  1!)0,00()  ft.  each  of 
white  oak  and  hickory,  green  stock ;  also  46 
poles  of  white  oak  and  46  hickory  poles. 
Louisiana. 

•{•Bids  will  be  received  until  noon,  Jan. 
12,  by  J.  L.  Strickland,  chairman  of  the 
Building  Committee,  Independence,  La.,  for 
the  construction  of  a  basement  and  two-story 
brick  school  building,  plans  and  .specifications 
of  Mr.  W^m.  T.  Nolan,  for  the  town  of  Inde- 
pendence, La.,  on  file  at  the  Builders'  Ex- 
change, New  Orleans;  the  office  of  Wm.  T. 
Nolan,  310  Hennen  Bldg.,  New  Orleans;  the 
office  of  J.  H.   Strickland,  Independence,  La., 


and    the   office   of   the    Parish    Superintendent 
of  Education.  Amite,  La. 

Massachusetts. 

^•Bids  will  be  received  until  noon,  Jan. 
22,  by  Col.  F.  V.  .Abbott,  U.  S.  Engineer,  Bos- 
ton, Mass.,  for  dredging  in  Weymouth  Back 
River,  Mass. 

Ohio. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
30.  by  Maj.  H.  Jervey,  U.  S.  Engineer,  Cin- 
cinnati, O.,  for  constructing  and  delivering  the 
steel  or  steel  and  iron  hull  light  draft  snag- 
ging plant,  consisting  of  the  derrick  boat 
Mingo  and  the  towboat  Iroquois. 

Pennsylvania. 

^•Bids  will  be  received  until  Jan.  10  by 
Building  Committee  of  the  Board  of  Trus- 
tees. State  Hospital  for  the  Insane,  South- 
eastern District,  Norristown,  Pa.,  for  the 
erection  of  an  annex  to  the  nurses'  home  at 
the  State  Hospital  for  the  Insane.  Richard 
Markley  is  Steward. 

^Bids  will  be  received  until  noon  Jan.  20 
by  Maj.  Herbert  Deakyne,  U.  E.  Engineer, 
Witherspoon  Bldg.,  Philadelphia,  Pa,,  as 
noted  in  our  last  issue,  for  the  construction 
of  four  dikes  in  the  Delaware  River,  in  con- 
nection with  the  35-ft.  channel  project.  Bids 
for  this  work  were  called  for  and  received 
several  months  ago,  but  as  thev  exceeded 
the  amount  available,  $600,000.  we're  rejected. 
The  new  specifications  include  only  two 
types  of  dike,  an  all  rock  and  a  rock  filled. 
The  dikes  to  be  constructed  include  one  each 
at  Chester  Island,  Old  Man  Point,  lower  end 
of  Artificial  Island  and  the  extension  of 
Reedy  Island  dike,  besides  topping  off  the  old 
Reedy  Island  dike. 

Texas. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
18,  by  Lieut.  C.  S.  Hoffman,  Quartermaster, 
Fort  Mcintosh,  Texas,  for  furnishing  miscel- 
laneous plumbers'  supplies,  including  ball 
cocks,  block  tin,  rubber  bath  stoppers,  bush- 
ings, tank  bumpers,  caps,  stop  cocks,  copper 
wire,  closet  tank,  supplv  pipes,  copper  floats, 
street     ells,    pipe     clamps,    bath    cocks,    basin 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


cocks,  flange  unions,  valves,  hose  bibbs,  valves 
and  washers,  malleable  saddles,  nipples,  pipe, 
rubber  tubing,  shampoo  sprinklers,  tees, 
unions,   etc. 

^Bids  will  be  received  until  10  a.  m.,  Jan. 
<}.  b}'  Capt.  P.  Whitworth,  Constructing  Quar- 
termaster, Fort  Crockett,  Galveston,  Texas, 
for  the  reconstruction  of  coal  shed  at  that 
post. 

•{•Bids  will  be  received  until  Jan.  17  bj 
Maj.  R.  H.  Rolfe,  Depot  Quartermaster,  Fort 
Sam  Houston.  Texas,  for  delivering  at  Fort 
Sam  Houston  rubber  bulbs,  bibbs,  bushings, 
force  cups,  plamps,  eccentrics,  galvanized  iron 
fittings,  gaskets,  handles,  cutter  keys,  wires, 
leather,  metal,  siphon  rubber,  water  pipe,  brass 
stems,  stops,  tubing,  valves,  waste  washers, 
rubber  washers,  etc. 

Virginia. 

^Bids  will  be  received  until  Jan.  10  by 
Capt.  R.  B.  McBride,  Quartermaster,  Fort 
Monroe,  Va.,  for  miscellaneous  repairs  to  the 
deck  and  boiler  departments  of  the  tug  Reno. 

TRADE  NOTES. 

The  Chicago  office  of  the  Ohio  Ceramic  Engi- 
neering Co.  has  been  moved  from  1015  First  Na-J 
tional  Banl<  BlHg.  to  55.5  West  Quincy  St.,  an 
which  location  it  has  been  combined  with  th!»l 
warehouse  in  which  is  carried  a  stocl^  of  stand-  ' 
ard  equipment  for  quiclt  delivery. 

The    Dayton    Pneumatic    Tool    Co.    of   Daytonj 
O.,  gave  a  banquet  and  smolder  to  its  employees 
on  the  evening  of  Dec.  27.     After  the  banquet  ai 
general  discussion  was  indulged  in.     The  discu3-i 
sion   was  preceded  by  remarlis  from  the  ofBceraJ 
of  the   company  as   regards  the   future  business! 
outloolJ,    and    methods    best    adapted    to    turning 
out   their   product    in    the   best    possible   manner.J 
It  is  the  intention  of  the  company  to  malie  this 
an  annual  event. 

The  Concrete  Steel  Co.  of  29  Broadway,  NeTI 
Yoric,  has  opened  a  western  office  in  the  Monad-J 
nocli  Block.  Chicago,  111.,  to  which  office  ordersj 
inquiries,  etc..  may  be  addressed.  The  westenij 
office  is  in  charge  of  Mr.  Fred  C.  Harper.  Engi-1 
neer.  Orders  for  Havemeyer  bars  will  be  placed!! 
directly  by  the  western  office  with  the  roUingf 
mills.  The  Concrete  Steel  Co.  is  now  roUingl 
Havemeyer  bars,  both  round  and  square  sec-^ 
tions,  in  Miiwauliee  and  Pittsburg. 

Mr.  W.  E.  Davis,  vice-president  in  charge  ofi 
sales  of  The  Goulds  Manufacturing  Co.,  Seneca.! 
Falls,    N.    Y..   has   just   started  on   an   extensive 
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trip  in  the  interests  of  the  iiin;.any.  He  is 
planning  to  visit  their  represiiitatives  in  Bos- 
ton, New  York,  Philadelphia.  Itichraond  Pitts- 
burgh. Wheeling.  Cleveland,  W.iiren.  Cincin- 
nati. Louisville,  Chicago.  St.  l.ouis.  Kansas  City 
Joplin.  Memphis,  Birmingham,  Montgomervi 
Mobile,  New  Orleans.  Beaumont.  Houston  Gal- 
veston, San  Antonio.  lOl  I'aso,  I'hoenix  Tuscon 
Albuquerque.  Los  Angeles.  San  Kri'i.is'co.  Port- 
land. Seattle,  Tacoma,  Boise.  Salt  r^ike  City, 
Denver.  Omaha.  If  everything  goe.'s  is  planned 
Mr.  Davis  expects  to  complete  his  liip  and  re- 
turn to  Seneca  Falls  in  March. 
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SEWERS. 

Notice  is  hereby  given  to  contractors 
that  the  Board  of  Trustees  of  the  Town 
of  Williamsport,  Warren  County,  Indiana, 
will  on  the  15th  day  of  January,  1912,  at 
the  hour  of  8  o'clock  p.  m.,  at  the  offlce 
of  the  Town  Clerk  in  said  town,  let  con- 
tracts for  the  building  of  sewers  in  said 
town.  The  work  to  be  let  is  as  follows: 
3,845  cubic  yards  of  excavation. 
1,579  lineal  feet  of  4-in.  sewer  pipe,  house 

connections. 
4,914  lineal  feet  of  S-in.  sewer  pipe. 

60  lineal  feet  of  10-in.  sewer  pipe. 
500  lineal  feet  of  12-in.  sewer  pipe. 
200  lineal  feet  of  18-in.  sewer  pipe. 

40  lineal  feet  of  24-in.  sewer  pipe. 

7  manholes. 

S  lamp  holes. 

8  catch  basins. 

Plans  and  specifications  for  said  work 
may  be  seen  at  the  offlce  of  the  Town 
Clerk  of  said  town. 

RUFUS    HAUPT, 
President  of  Board  of  Trustees. 


WATERWORKS. 

Sealed  bids  will  be  rei<-ived  by  the 
Commissioners  of  the  City  of  Chamberlain 
at  the  City  Hail  In  that  clly  up  to  S 
o'clock  p.  m.,  Jan.  29th,  and  then  opened 
for  the  construction  of  an  Intake  crib, 
receiving  well,  pumping  plant.  Including 
two  40  H.P,  oil  engines,  two  350-gal.  tri- 
plex pumps,  with  all  necessary  piping  and 
fittings,  approximately  3,000  lln.  ft.  10-ln. 
water  main,  fire  hydrants  and  appurte- 
nances. 

After  Jan.  10th  plans  and  specifications 
may  be  seen  at  the  oflice  of  the  City  Au- 
ditor, at  the  ofiice  of  the  Missouri  Valley 
Engineering  Company,  406  Western  Na- 
tional Bank  Bldg.,  Mitchell,  S.  D.,  or  may 
be  secured  by  making  deposit  of  $10.00. 
which  will  be  returned  upon  return  of 
plans  and  specifications  In  good  condition. 
Check  for  $500.00  to  accompany  bid. 
■December  29,  1911. 

F.  K.  BERRY,  Ma\or. 

J.    H     BINGHAM,   City  Auditor. 


DEPARTMENT  OF  THE  INTERIOR. 
UNITED  STATES  RECI^VMATION  SER- 
VICE.—Washington,  D.  C,  December  13. 
1911.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  Montrose,  Colo.,  until  4 
o'clock  p.  m.,  Januarv  23,  i;il2,  for  the 
construction  of  12  miles  of  the  West  Ca- 
nal. Uncompahgre  Valley  Project,  In  the 
vicinity  of  Montrose,  Colo,  This  work  In- 
volves the  excavation  of  about  210,000  cu. 
yds.  of  material  In  open  cut,  and  1,750 
lin.  ft.  of  tunnel.  For  particulars  address 
the  United  States  Reclamation  Serv'ice. 
Montrose,  Colo.,  519  Commonwealth  Bldg., 
Denver.  Colo.,  or  Washington,  D.  C.  F. 
H.  NEWELL,  Director. 


SEWERS   AND   WATER   WORKS. 
Fallon.  Nev. 

Scaled  proposals  for  the  material  and 
construction  of  sewerage  system  and 
water  works  system  for  City  of  Fallon, 
Nev.,  under  bond  Issues  of  $10,000  an<' 
$35,000.  respectively,  will  bo  received  by 
the  City  Clerk  up  to  7:30  p.  m.  of  Jan. 
6th  and  Jan.  7th,  respectively. 

Sewerage  system  consists  of  about  6,000 
lln.  ft.  of  12-ln.  and  lO-ln,  pipe  sewers 
.averaging  6  ft.  deep  and  Imhoff  or  septic 
tank. 

Water  works  consists  of  about  30.000  lln. 
ft.  of  wood,  converse  steel  or  cast  Iron 
pipe,  valves  and  hydrants,  but  no  pumps. 
200.000  gal.  wood  stand  pipe  and  about 
19.000  ft.  B.  M.  of  T.  &  G.  sheet  piling 
work.  Plans  on  (lie  In  oRlce  of  Engineer. 
E.  P.  Osgood,  Bank  Bldg..  Fallon.  Nev.. 
or  will  be  forwarded  by  City  Clerk,  pre- 
paid, on  receipt  of  $5  per  set  each,  said 
sum  being  subject  to  refund  on  return  of 
papers  In  good  condition. 

Award  will  not  be  made  on  sewer  bids 
until  after  opening  of  water  works  pro- 
posals. 

Dated  Fallon,  Nev.,  Dec.  21.  1911. 
W.  H.  REAVIS. 

City  Clerk. 


Maclean  Daily  ReporFs 

The   only  systematic    method    for    reporting 
CANADIAN  BUILDING  an. i  ENGINEERING 

projects    from    their   inception     to    completion. 
Ask  us  for  Kates  and  Specimen  Reports. 

220  King  St.  West     -    TORONTO.  CANADA 


You  Simply  Turn   a  Hand  Wheel 

And  form  an  adjustment  in  a  few  seconds 
time,  to  produce  any  size  of  uniform  stone 
from  23g  inches  in  diameter  to  sand  with  the 

Mitchell  Improved  Crusher 

There  is  no  screen  required,  no  additional  power  to 
operate  a  screening  attachment,  no  cumbersome  devices  to  make 
the  crusher  unportable,  every  pound  of  metal  is  con\-erted 
directly  into  energy  for  crushing  rock  and  you  crush  80  per 
cent  to  any  uniform  size. 

That  means  that  you  obtain  a  crusher  that  is  so  compact, 
light,  and  portable  that  j'ou  can  always  keep  it  at  the  exact 
location  on  the  job  where  most  crushing  can  be  done  with  least 

power  and  labor  with  a  corresponding 

saving  in  crusher  costs  when  you  figure  the  profits. 

It  means  in  road  construction  that  you  crush  the  coarse  rock  for  the  road  bed  first, 
then  the  intermediate  course  and  finally  the  top  dressing,  and  complete  the  work  in  any 
manner  in  which  the  rock  crushing  can  be  done  at  least  cost  with  the  other 
work  of  road  construction. 

qjlUly  It  means  most  money  for  the  contractor  because  there  is  an  important 

■~   '"  saving  in  cost  of  inrtallation  and  a  big  saving  in  cost  of  operation. 

Mitchell  Crushers  are  made  in  caoacities  of  10  to  300  tons  a  day. 
Our  60  page  catalog  No.  6  E.  C.  describes  1912  model. 
A   copy  will    be  sent  you   by   first   mail   on   request. 

t^:  Eureka  Stone  &  Ore  Crusher  Co. 

CEDAR  RAPIDS.   IOWA 
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The  Proved  Quality  Dump  Car 

The  unequalcd  practical  experience  back  of  Western  Dump 
Cars  connbined  with  their  sturdy  construction  and  the  fact  that 
they  have  always  led  in  improvement  is  the  reason  for  their 
matchless  reputation  for  quality  and  efficiency — they  are  as 
good  as  greatest  skill  can  make  them. 

The   Western   Four  Yard  Car 

is  ideal  size  for  3-tt.  gauge.  It  is  unbeatable  in  design  and  con- 
struction— ample  capacity  for  heavy  loads,  yet  of  low,  compact 
iorm,  with  bed  and  truck  separable,  steep  dumping  angle  and 
automatic  pivoted  side  boards.    It  is  dependable  in  any  service. 

Sizes  and  styles  of  Dump  Cars  for  every  purpose  are  described 
in  our  general  catalog  of  earth  and  stone-handling  machinery. 

Western  Wheeled  Scraper  Co. 

Aurora,  111.,   U.  S.   A. 


■ -Ji-^ 


Western  :;dump  CAR 


PETER  E.  MEAGHER 

PETER  E.  MEAGHER 

Railway,  Mining  and  Contractors'  Equipment 

LABOR  AGENT 

New  and  Second  Hand 

Male  help  furnished  to  employers  free  of  charge 

No.  409  WEST  MICHIGAN  ST 

One  man  or  a  carload 

Warehouse  and  Yards: 

Send   us   a  trial  order 

Railroad  St.  and  10th  Ave. 

No.  409  WEST  MICHIGAN  ST. 

DULUTH,  MINN. 

DULUTH,  MINN. 

Contractors,  You  Ccui  Save  Money 
by  Buying  Your  1912  Equipment  Now 


It  is  now  the  season  of  the  year  when  the  contrac- 
tor has  most  time  to  improve  his  equipment — to 
see  that  it  is  in  shape  for  the  coming  year  and  to 
replace  that  which  is  worn  out  or  not  fit  for  use. 
It  is  also  the  time  when  equipment  can  be  bought 
at  lowest  possible  price. 

How  is  your  plant?     Aren't  you  going  to  require 
additional  equipment  for  the  coming  season  ? 


We  have  Steam  Shovels,  Locomotives,  both 
standard  and  narrow  gauge,  Cars,  Boilers,  Air 
Compressors,  Drills,  Hoisting  Engines,  Con- 
crete Mixers,  etc.,  that  we  can  sell  at  the  pres- 
ent time  at  prices  so  low  that  you  will  certainly 
save  money  by  buying  now. 

Remember  that  we  handle  everything  a  con- 
tractor needs  and  we  either  sell  or  rent. 

Write  today  telling  us  your  requirements,  and 
let  us  quote  you  our  prices. 

United  States  Equipment  Co. 

1816  Fisher  Bldg.,  Chicago 
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Efficiency   in    Water    Works    Manage- 
ment. 

AH  stutieins  of  scientific  management  and 
of  efficiency  engineering  will  be  pleased  to 
note  that  a  paper  on  the  Coining  Efficiency  in 
Water  Works  Management  was  presented'  re- 
cently before  the  New  England  Water  Works 
Association.  The  paper  was  presented  by  \V. 
H.  Richards,  Engineer  and  Superintendent  of 
Water  Works  and  Sewers  in  New  London, 
Conn.  The  discussion  of  the  paper  was  led 
by  practical  water  works  men  of  high  stand- 
ing. We  print  the  paper  in  full  in  another 
part  of  this  issue. 

Mr.  Richardson,  in  concluding  the  discus- 
sion of  his  paper,  wrote  as  follows : 

Any  increase  in  efBciency  must  finally  in  the 
long  run  result  in  a  saving,  either  a  saving  in 
maintenance,  reduction  in  first  cost,  or  a  re- 
duction in  liability  to  excessive  cost.  Take,  for 
instance,  a  dam;  if  built  of  excessive  strength 
at  excessive  cost,  the  interest  on  that  excessive 
cost  must  be  paid  forever.  On  the  other  hand, 
if  weakly  constructed,  to  save  money,  it  finally 
goes  down,  causing  great  damage  and  great 
cost.  It  is  apparent  that  it  lacks  efficiency  in 
both  cases.  Again,  if  a  pipe  system  is  so  con- 
structed as  to  reduce  the  cost  of  repairs  per 
mile  below  the  average,  the  efficiency  of  the 
works  is  increased  and  that  efficiency  is  meas- 
ured by  the  reduction  in  the  cost  of  repairs. 

An  elaborate  system  of  locating  mains  and 
other  underground  fixtures  may  require  a  con- 
siderable expenditure  of  time  and  thought,  and 
will  surely  resuH  after  a  time  in  the  saving  of 
money. 

And  so  it  will  be  found  on  careful  analysis 
that  efficiency  or  lack  of  efficiency  can  always 
be   reduced    to   dollars   and   cents. 


The    Engineering   Meaning  of  a   Safe 
Bridge. 

(Contributed.) 

Particular  attention  has  lately  been  called 
to  the  collapse  of  a  122-8  highway  span  across 
.■\ssiscunk  Creek  at  E.  Pearl  St.,  Burlington, 
N.  J.,  on  Dec.  19,  1011,  under  a  19-ton  electric 
car  of  the  Riverside  Traction  Co.'s  line,  car- 
rying ten  passengers.  The  bridge  was  built 
in  1891  by  Clark  Reeves  &  Co.  About  eleven 
years  ago  arrangements  were  made  for  an 
electric  railway  to  run  over  it  and  to  pay  one- 
half  of  the  maintenance.  This  electric  line 
was  taken  over  two  years  ago  by  the  River- 
side Traction  Co.,  at  which  time  the  bridge 
was  inspected  and   found   satisfactory. 

The  bridge  was  apparently  of  light  con- 
struction, but  not  enough  figures  of  sections 
are  at  hand  to  determine  stresses.  Both  ends 
of  the  span  pulled  off  the  abutments  and  fell 
down. 

The  significant  statement  is  maile  that  "two 
years  ago  the  bridge  was  inspected  by  an  engi- 
neer and  pronounced  in  a  satisfactory  condi- 
tion," apparently  for  the  loads  it  had  to  carry.  , 
Notwithstanding  this   examination   the  bridge 


collapseii.  iHirtunately  no  one  was  seriously 
injured,  hut  it  would  appear  that  a  serious 
death  list  was  narrowly  averted.  The  ques- 
tion naturally  arises,  ho'w  many  other  bridges 
are  there  which  are  being  stressed  beyond  the 
safe  Imm  and  where  an  accident  is  likely  tu 
occur   at   any   time. 

It  is  an  old  principle  in  bridge  inspection 
maintenance  that  a  bridge  is  not  necessarily 
safe  because  it  is  carrying  a  certain  loading 
without  collapsing.  It  may  be  so  close  to  the 
limit  that  the  element  of  danger  is  always 
present.  This  applies  particularly  to  electric 
railway  bridges.  Managers  of  these  proper- 
ties have  not  fully  realized  the  need  of  con- 
stant inspection  by  a  bridge  engineer.  They 
arc  continually  purchasing  second  hand  spans 
that  have  been  in  use  by  railroad  companies 
and  that  have  been  taken  out  on  account  of  an 
increase  in  the  weight  of  locomotives.  It  is 
true  these  spans  may  have  been  carrying  loads 
fully  as  great  as  those  that  they  are  to  carry 
on  the  electric  road,  but  the  new  owners  fail 
to  take  into  account  that  the  ralIroa<ls  have 
as  a  general  thing  been  inspecting  these  spans 
very  frequently,  have  often  placed  speed  re- 
striction in  going  over  them,  and  have  taken 
.  them  out  finally  when  they  began  to  indicate 
impendiag  danger  These  spans  go  into  their 
new  location,  are  often  erected  by  inexperi- 
enced men,  so  that  the  metal  is  subjected  to 
rough  usage  and  unduly  strained,  and  as  they 
do  not  collapse  are  passed  as  O.  K.  and  usual- 
ly forgotten. 

Now  as  to  highway  bridges  that  are  used 
for  carrying  electric  lines.  The  small  towns 
and  rural  electric  lines  are  not  the  only  ones 
at  fault  in  this  matter.  Often  in  large  popu- 
lous cities  the  demands  of  traffic  have  over- 
come the  objections  raised  by  engineers  and 
cars  which  are  continually  being  increased  in 
weight  are  run  over  bridges  in  a  way  that 
might  be  called  tempting  Providence.  Pres- 
sure is  sometimes  brought  to  bear  on  inex- 
perienced engineers  by  showing  them  other 
structures  no  stronger  than  the  one  in  ques- 
tion which  are  carrying  loads  as  great  as  those 
proposed,  and  are  standing  up  under  these 
loads  and  very  often  the  bridge  is  "passed  as 
safe  by  the  engineer."  In  some  cases  the 
heavier  loading  is  put  on  the  bridge  before 
the  "engineer"  has  been  called  in  and  the  fact 
that  the  bridge  is  still  standing  up  is  used 
with  great  effect. 

Electric  lines  are  not  the  only  offenders  in 
this  regard,  however,  as  the  following  well 
authenticated  episode  will  demonstrate.  The 
names  of  the  roacjs  involved  are  not  given. 
.V  certain  trunk  line  (call  it  the  X.  Y.  Z.  R. 
R.)  has  a  small  subsidiary  company,  the  A.  B. 
C.  R.  P.,  which  has  its  own  motive  power  and 
its  own  engineering  department.  To  get  to 
the  terminal  the  .\.  B.  C.  R.  R.  turns  its  trains 
over  to  the  X.  Y.  Z.  road  at  a  junction  point 
where  X.  Y.  Z.  locomfivr;  are  put  on  the 
train.     In   rare   inst;i  \.   B.    C.    loco- 

motives  haul    the   tr  the   X.    Y.    Z. 

lines.     The  .X.  Y.  Z.  K.  K.  lias  a  strong  engi- 
neering  department   and    its   bridges   get   the 
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proper  inspection  and  investigation.  '  When 
«....i.f.  ...  locomotives  are  increased  or  new 
;  '  lie  put  on  its  lines,  the  effect  on 

li  ,  ;    is   carefully    analyzed.      Recently 

tile  X.  Y.  2.  road  considered  putting  on  some 
new   engines   of   a   certain   type   and   running 
them  from  the  junction  point  with  the  A.  B. 
C.   R.   R.   to  the  terminal.     The  bridge  engi- 
neer of  the  X.  Y.  Z.  road,  after  careful  consid- 
eration  and    study   decided   the   proposed   en- 
gines could  not  be  run  in  this  territory  with- 
out   somc^  considerable     reinforcing    of     the 
bridges.     The  report  was  accepted  and  it  was 
decided    not    to    use   the    engine   in   question. 
Some  of  the  \.   B.  C.  officials  decided,  how- 
ever, that  they  had  a  good  joke  on  the  bridge 
engineer  of  the  X,  Y.  Z.,  as  an  engine  of  this 
type  had  at  various  times  during  the  preced- 
ing three  months  been   hauling  the   .\.   B.   C. 
trains  over  the  X.  Y.  Z.  R.  R.  from  the  junc- 
tion point  and  "none  of  the  bridges  had  brok- 
en  down."     We   are   pleased   to  say   that  the 
.\.  B.  C.  officials  were  fully  convinced  of  the 
error  of  their  ways  after  the  president  of  the 
X.  Y.  Z.  road  had  called  them  "on  the  carpet." 
There  is  also  another  side  to  this  question, 
which    is    certain    but    is    equally    indefinable. 
Many  bridges  are  taken  out  long  before  there 
is  any  necessity  of  such  action  on  account  of 
not    having    proper    experienced    engineering 
investigation  made  of  their  strength.    In  many 
cases    bridges    that    are    taken    out    could    be 
carried  with  perfect  safety  for  ten  to  fifteen 
years,  when  they  are  taken  out.    This  is  sim- 
ply because  an  expert  bridge  engineer  was  not 
called  in  to  pass  upon  them.    This  always  hap- 
pens after  an  accident  to  a  bridge  such  as  the 
one  described  at  the  beginning  of  this  article, 
at   which   time  there   is   likely  to  be   a   great 
deal    of     spasmodic    effort   at    rehabilitation. 
Some  bridges  will  be  taken  out.     These  will 
undoubtedly  in   some  cases  not  be  the  worst 
on  the  system.     Other  bridges  will  be  left  in 
that  should  have  come  out.     The  lesson  does 
not  strike  home  properly.    The  bridges  across 
rivers  or  other  openings  are  usually  the  vital 
parts  of  the  system  and  none  but  a  specialist- 
should  have  the  ultimate  decision  as  to  wheth- 
er they  arc  well  enough  to  carry  the  loads  to 
be    imposed,    or    so    sick    that   they    must    je 
taken  out  and  replaced.     With  a  few  lament- 
able exceptions,  the  American  bridge  engineer 
can  be  depended  on.     The  trouble  is  that  the 
proper  men  are  not  called  upon  and  the  gen- 
erally prevalent   feeling  that  "our  bridges  are 
all   right,  we  do  not  need   to  have  them  in- 
spected."    After  a  bridge  is  passed  as  O.  K. 
the  matter  should  not  be  allowed  to  rest  there 
indefinitely.     Security  is  only  obtained  by  con- 
stant vigil.     Inspections  by  trained  men  must 
be    made     regularly     and     repairs     made     as 
promptly     as     necessity     for     them     develop. 
There  should  be  no  false  feeling  of  security. 
.Vearly  all  engine  cabs  have  the  motto  "Safety 
before    speed."     The    executor   in    charge    of 
bridges  on  both  electric  and  steam  roads,  and 
also  highways,  should  have  the  motto.  "Eter- 
nal vigilance  is  the  price  of  safety,"  constantly 
before  him. 
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William  Coulson  Armstrong,  President 
Western  Society  of  Engineers. 

William  Coulson  Armstrong  was  elected 
president  of  the  Western  Society  of  Engineers 
on  Jan.  5,  1912.  The  new  president  has  been 
actively  identified,  for  a  number  of  years,  with 
the  affairs  of  the  society.  He  has  been  a  mem- 
ber of  many  committees  and  was  one  of  the 
men  chiefly  instrumental  in  forming  the  Bridge 
and  Structural  Section.  Mr.  Armstrong  first 
served  officially  for  the  society  in  1907  on  the 
Committee  on  Membership.  As  a  member  of 
this  committee  he  assisted  materially  in  the 
phenomenal  growth  which  the  society  has  had 
during  the  past  few  years.  In  1908-9  he  was  a 
member  of  the  Library  Committee  and  in  1910 
was  elected  Vice-Chairman  of 
the  Bridge  and  Structural  Sec- 
tion. During  the  three  years 
from  1907-10  he  was  Trustee 
and  member  of  the  Board  of 
Directors.  In  1911  he  was  elect 
ed  First  Vice  President,  and 
in  this  capacity  was  Chairman 
ex-officio  of  'he  Financial 
Committee. 

Mr.    Armstrong   is    a    nativr 
of  Marshall   Co.,  Iowa,  where 
he  was  born  June  21,  1859.  He 
received    his    engineering   edu- 
cation  at  Iowa   State   College. 
where     he     was    graduated    in 
1881.     He  was  a  student  with 
more    than     ordinary    serious- 
ness   and    a    far-sighted    pur- 
pose,   and     with     these     char- 
acteristics   he    deliberately    set 
out    upon    graduation    to    get 
a  great  variety  of  engineering 
experience   to    fit    himself    for 
the      later      important      work 
which    he    has    done.      He    be- 
gan    his     engineering    experi- 
ence as  transitman  on  location 
and    afterwards   as   draftsman 
on     the     Wisconsin,     Iowa     & 
Nebraska    Ry.,    which    is    now 
a   part   of   the   Chicago.   Great 
Western    System.     In   1883  he 
was     made     Chief    Draftsman 
on    that    railway,    which    posi- 
tion, he  held   until  accepting  a 
position    as    resident    engineer 
on      the      Burlington,      Cedar 
Rapids    &     N'orthern     Ry..     in 
charge      of      construction      in 
South     Dakota.      In     188.5     he 
was  employed  compiling  maps 
and    drafting   for   a   map   pub- 
lishing company  in   Minnesota. 
In  1886  he  was  employed  as  transitman  on  lo- 
cation   work   in    South    Dakota   and    resident 
engineer   on    the    Chicago,    Milwaukee   &    St. 
Paul  Ry.  in  charge  of  construction  in  South 
Dakota.    In  1887  he  became  resident  engineer 
in  charge  of  construction  in  Minnesota  on  the 
St.    Paul,    Minneapolis    &    Sault    Ste.    Marie 
Ry.,    and    in    1881-9    was    employed    again    as 
resident   engineer   on   the   Eastern    Minnesota 
Ry.,    which     road     is    now    a    part    of    the 
Great   Northern    System.     In   the    service    of 
this     road     he    was    promoted     in     1890     to 
the     position     of     engineer     of     track   and 
bridges     on    the     Pacific     Extension     of    the 
railway.    His  work  in  this  position  consisted  of 


jupervisiciii  of  tracklayuig  and  ballasting,  erec- 
tion of  bridges,  water  stations,  depot  buildings 
and  al!  construction  work  which  followed  on 
about  uiiO  miles  of  the  coast  extension  of  the 
line.  In  1893  he  became  associated  with  a 
bridge  contracting  firm  as  engineer  and  held 
the  position  until  189.5.  when  he  became  drafts 
man  and  engineer  with  the  Toledo  Bridge  Co.. 
Toledo,  Ohio.  He  occupied  this  position  for 
four  years  and  resigned  to  become  resident 
engineer  for  the  Chicago  &  Northwestern  Ry. 
in  charge  of  double  track  cut-off  construction 
between  Boone  and  Ogden,  Iowa.  This  work 
included  the  construction  of  the  Boone  Via- 
duct, a  double  track  bridge  over  the  Des 
Moines  River,  which  is  one  of  the  notable  via- 
ducts  of  the   country,     .'\fter   this    work   was 


completed  in  1902  Mr.  Armstrong  was  ap- 
pointed Bridge  Engineer  of  the  Chicago  & 
Northwestern  Ry.,  which  position  he  filled 
until  1905,  when  he  accepted  a  position  as 
Superintendent  of  Construction  on  the  Mis- 
souri Pacific  Ry.  in  charge  of  construction 
of  the  Sedalia  shops,  the  Despo  gravity 
switching  yard  near  East  St.  Louis  and  other 
construction  work.  In  1906  he  was  made 
Bridge  Engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Ry.,  and  in  1907  was  called  back 
to  the  Chicago  &  Northwestern  Ry.  and  ap- 
pointed Terminal  Engineer  in  charge  of  con- 
struction work  for  the  great  new  passenger 
terminal  at  Chicago.   This  terminal  was  opened 


for  b  rvice  in  June,  1911.  After  the  comple- 
lioii  of  his  work  as  terminal  engineer  he  was 
.appointed  Resident  Engineer  on  the  St.  Louis, 
Peoria  &  Northern  Ry.,  a  new  line  which  the 
Chicago  &  Northwestern  Ry.  proposes  to 
build  southward  into  the  coal  fields  from  its 
present  Peoria  terminus.  Upon  the  resigna- 
tion of  Mr.  I.  F.  Stern  as  Bridge  Engineer 
Mr.  Armstrong  has  again  been  made  Bridge 
Engineer  and  in  this  position  he  will  have 
charge  of  the  bridge  construction  which  he 
has  already  laid  out  for  the  Peoria  line. 

In  Mr.  Armstrong's  career  as  an  engineer, 
at  least  two  notable  works  stand  out  prom- 
inently. These  are  the  construction  of  the 
Boone  Viaduct  and  the  Chicago  passenger 
terminal.  Mr.  Armstrong's  position  as 
terminal  engineer  placed  him 
in  charge  of  the  preparation  of 
all  plans  and  the  execution  of 
all  work  pertaining  to  the  track 
and  track  structures,  train 
-bed,  viaducts,  retaining  walls 
and.  foundations,  with  general 
supervision  over  all  construe 
tion  work,  reporting  to  the 
Chief  Engineer.  The  station 
occupies  three  blocks  in  the 
downtown  district  of  the  city. 
Several  miles  of  four-track 
elevated  approaches  connecting 
the  new  station  with  the  orig- 
inal elevated  tracks  were  buih 
near  the  project.  The  con- 
struction of  the  terminal  re- 
quired careful  solution  of  de- 
tails and  problems  of  many 
kinds.  Incidental  to  the  con- 
struction of  the  terminal  was 
the  re-elevation  of  the  Oak 
Park  Elevated  Ry.,  which 
crosses  the  terminal  yard  at 
Lake  St. ;  the  simultaneous 
construction  of  the  Washing- 
ton St.  Tunnel,  the  west  ap- 
proach of  which  passes  under 
the  train  shed ;  a  large  number 
of  complicated  street  subways: 
and  countless  other  problems. 
Mr.  Armstrong  is  a  member 
of  the  conwniSsion  appointed 
by  Governor  Deneen  of  Illinois 
to  revise  and  codify  the  build- 
ing laws  of  the  state.  The 
legislative  committee  of  the 
Western  Society  of  Engineers, 
of  which  Mr.  Armstrong  is  a 
member,  was  instrumental  in 
having  the  commission  ap- 
pointed. The  chairman  of  the 
commission  is  Prof.  N.  C. 
Ricker  of  the  University  of  Illinois,  and  the 
other  members  are  Prof.  Ira  O.  Baker,  Geo.  J. 
Jobst,  Richard  E.  Schmidt,  Wm.  H.  Merrill 
and  Wm.  Sherman  Stahl. 


The  Canadian  Northern  Ry.  will  probably 
have  work  started  in  the  spring  on  improve- 
ments at  Montreal,  Que.,  which  will  involve 
the  expenditure  of  something  like  $25,000,000 
The  plans  include  a  3-mile  tunnel  under  the 
mountain,  the  electrification  of  all  lines  from 
Black  River  to  the  city,  and  an  overhead  line 
from  the  Lagauchetiere  St.  to  the  river  front 
and  connecting  with  the  Harbor  Commission- 
er's lines. 


January  10,   1912. 
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D    CONCRETE    SECTION 


Methods    of    Waterproofing    Available 

for  Various  Structures  and  Costs 

of  Various  Waterproofing 

Processes. 

Available  IVatoproofmg  Processes — Tables 
[  and  II  suggest  the  waterproofing  processes 
to  be  adopted  for  structures  and  conditions  of 
various  kinds.  In  Table  I,  columns  .i  and  5 
give  the  methods  of  waterproofing  for  the  dif- 
ferent structures  listed  in  columns  1  and  2. 
These  methods  are  listed  by  key  letters  as  A. 
B,  C.  etc.,  the  essential  features  of  which  are 
described  in  Table  11.  Column  8  gives  the 
method  of  waterproofing  that  may  be  provided 
for  in  plans  and  specifications  for  new  struc- 
tures or  which  may  be  employed  before  the 
construction  work  has  advanced  too  far.  Col- 
umn 5  gives  the  methods  available  for  the 
structures  already  erected  and  for  remedying 
leaky  conditions  in  such  structures.  The  fact 
that  a  method  is  not  listed  in  column  5  means 


•Extracts  from  a  paper  by  Myron  H.  Lewis, 
before  the  American  Society  of  EnKineeririK 
Contractors. 


that  a  is  not  ad\i^:il.lc  to  use  it  for  old  struc- 
tures. 

.•\s  a  practical  example  in  using  the  table, 
suppose  it  is  desired  to  darapproof  the  walls 
of  a  new  brick  building;  which  i<  to  be  erected 
and  also  to  waterproof  the  i.uiiulation.  which 
IS  in  wet  ground  I'o  lind  the  method  from 
the  tables,  look  up  columns  1  an.l  J  for  ex- 
posed walls;  methods  Kiven  are  D,  B,  and  C. 
ill  order  of  desirability.  Now  look  in  column 
No.  7,  Table  II.  and  those  following  for  de- 
scription of  the  methods  D,  B,  and  C.  For 
the  foundation  to  resist  water  pressure  under 
w;alls,  G.  K.  L.  M.  are  given  in  order  of  de- 
sirability, but  G  is  omitted  if  walls  are  not  re- 
inforced. The  remarks  point  out  some  special 
features  such  as  for  L  and  M.  ••.\sphalt  not  to 
be  used  in  ground  polluted  by  gas  drip,  oils, 
etc.,"  that  injuriously  affects  it.  This  is  an 
important  precaution. 

It  is  not  claimed  that  the  arrangement  of 
methods  will  in  all  cases  be  decisive  or  that 
some '  methods  not  listed  may  not  be  em- 
ployed, but  the  use  of  the  table  will  prevent 
such  glaring  but  frequent  mistakes  as  using  a 
surface  coating  for  sub-surface  work  or  using 


a  wasli  on  the  inside  of  cellar  walls,  to  water- 
proof against  pressure  and  in  other  ways  pre- 
vent the  use  of  wholly  unfit  methods. 

Approximate  Cost  of  IVaterprooUng,  in 
Place,  of  Processes  Listed  in  Table  I. — Tables 
III  to  V  give  approximate  cost  of  different  . 
classes  of  waterproofing  which  may  be  used  as 
a  basis  for  comparing  relative  economy  of  the 
methods  selected  from  the  table : 

A. — Sylvester  process,  hi  ct.  to  4  cts.  per 
square  foot. 

B,  D. — Dampproofing  masonry  walls,  two 
coats  applied  in  place,  2  cts.  to  4  cts.  per  square 
foot.  Material  costs  about  $1  to  $1.S0  per  gal- 
lon. 

C — Melted  paralTines,  5  cts  to  8  cts.  per 
square  foot. 

F. — Adds  about  10  per  cent  to  the  cost  of 
untreated  mass  concrete.  See  Tabic  III  for 
iletails  of  cost  of  materials. 

G. — Cement  coatings  ■  with  waterproofing 
compounds;  1  in.  on  floors,  Vi  in.  to  %  in.  on 
walls.  8  cts.  to  30  cts.  per  square  foot,  depend- 
ing upon  conditions.  For  cost  of  compounds 
only,  see  Table  III. 

/. — Hot  coal  tar,  pitch,  and  felt.     Horizontal 


T.\BLE  I  -^METHODS  OF  WATERFROOFING  AVAILABLE  FOR  VARIOUS  STRUCTURES 


Nature    of    Structure. 

Buildings. 

Exposed    Walls    ■! 

Superstructural  Floors    

Foundation    Pits    

Foundation   Trenches    

Foundation  Footings,   Walls  and  Floors. . 

Walls,   Reinforced    

Walls,  Not   Reinforced 

Floors,   Reinforced    

Floors,    Not    Reinforced 

Column  Footings,  Heavily  Loaded 

Concrete  Block,   etc 

Preservation    of    Stone 

Railroads. 

Subways  and  Tunnels 

Bridges     

Culverts     

Retaining  Wairs.    Arches 

Water  Supply  and  Sewerage. 

Reservoir  Banks    ; 

Dams 

Conduits    

Tanks    . : 

Chambers    

Sewers 

Manholes    

1  2 


During  Con- 

struction. 

(New  Work.) 

D 

B,    C 

I.  K.  J.  G.  M 

I.    J 

I.    J 

I.    J 

G.   K.    L.   M 

K.  L.  M 

G.    K,    L.   M 

K.  L,  M 

O 

G.    B,    C 

B,  C 

K,    L.   M,   G 

N.    K.    L,   M 

E,   F 

E.    F.    K.    L 

E,  F.  K,  L,  M 

K,  L,  M 

E.  F,   H 

E,   F,   G 

G.   F.    B 

G.  F,  B,  A 

E.   F.   K 

F,  G 

Remarks. 


For  Damp  Proofing  Only. 

For  Damp  I'rooting  and  Preserva- 
tion of  Stone. 

For  Bath  Rooms  and  F'loors  Liable 
to  be  Wet. 

For  Resisting  Dampness  Only. 

For  Resisting  Dampness  Only. 

For  Resisting  Dampness  Only. 

For  Resisting  Water  Pressure. 

For  Resisting  Water  Pressure. 

For  Resisting  Water  Pressure. 

For  Resisting  Water  Pressure. 


.Mso   for  Preventing  Efflorescence. 


After    Con- 
struction. 
(Old   Work.) 


B,    C 
G.  M 

G 

Q 

G 
G.   M 

G 

G 
G,   M 


B,    C 

B,    C 

G.   H 

G.   M 

G.   A.    B 

G,  A,  B,  H 

G.  A.  B.  H 

K.    L.    M 

A.  B 

B.  A 
G,    B,    A 

a.  H 


Remarks. 


f  Principally  for  Brick  and  Stone 
Walls.  Not  Advisable  on 
Smooth  Concrete  Walla. 


For    Dampness 
Work. 


Onl.v    or    Pressure 


For  Resisting  Water  Pressure. 

For  Resisting  Water  Pressure. 

iFor  Resisting  Water  Pressure. 

iFor  Resisting  Water  Pressure. 


TABLE  II.— INDEX  AND  DESCRIPTION  OF  WATERPROOFING  METHODS  LISTED  IN  TABLE  I. 


Method. Classification. 

A    Surface 

Coating 

B    Surface 

Coating 

C     Surface 

Coating 

D    Surface 

Coating 

E   Integral  or 

Rigid 

F   Integral  or 

Rigid 

G   Integral  or 

Rigid 

H   Integral  or 

Rigid 

I    Membrane   or 

Elastic 

J  Membrane  or 

Elastic 

K "Membrane  or 

Elastic 
L Membrane  or 

Elastic 
M  Membrane  or 

Elastic 
N Membrane  or 

Elastic 
O 

7  8  I 


Material  Employed. 


Solutions   of  Alum   and   Soap 

(Sylvester  Processl 
ParafBne   in    Saturated   Solu- 
tion 
Melted   Paraffine  Wax   Ap- 
plied Hot 

Proprietary    Bituminous 
Compounds.  Applied  Cold 
Masonry  or   Concrete   Cor- 
rectly Proportioned 
Masonry    or     Concrete     Cor- 
rectlv      Proportioned     with 
Cement    Water    -    Proofing 
Compound 
Cement    Mortar  with   Com- 
pound 
Cement   Mortar   or   Bitumin- 
ous Grout 


Asphalt  or  Coal  Tar  Pitch 

with  Felt  or  Burlap 

Propriet.irv  Bituminous 

Compounds.  Applied  Cold 

with  Felt  or  Burlap 

Coal    Tar   Pitch    Applied    Hot 

with   Felt 

Asphalt    Applied    Hot    with 

Felt  or  Special  Fabrics 

Asphalt   Mastic   or 

Asphalt  Mastic  Alternating 

with  Saturated  Felt  Layers 

Sheet    Lead    or   Copper 


Manner  of  , 
AppI  i  cation  ' 
As    a     Paint     I 


Position  In 
Structure. 


As 


Paint 


.\s    a    PainI 


As    a    Paint 


In  the  Body 
of  the  Work 


As  a  Plaster 

or   Stucco 

Pumped   Under 

Pressure 


In  Alternate 
Layers 

In  Alternate 
Layers 

In  Alternate 
Layers 

In  Alternate 
Layers 

As  Plaster  or 
Coating 


10 


On     Exterior 

Surface 
On    Exterior 

Surface 

On   ISxterlor 

Surfaces    (Sur 

faces  Previously 

Healed) 

On    Interior 

Surface 


Thlckne 
Etc. 


4  to  7  Coats 
2  to  3  Coats 


Remarks. 


Applicable    to    New   or   Old    Work; 
Not   to   Underground   Work. 


On    Interior 

Surface 

In  Interor  of 

Mass 


Mso  a  Preservative  for  Building  Stone. 
Penetrates  ^4  to  .\lso  a  Preservative  for  Building  Stone. 
Vi    inch 


2   Coats          Used  also  as  a  Substitute  for  Furring 
and  Lathing 

.Wailable  Only  During  ConstructloB. 
Available  Only  During  Conatructlon. 


l"to2"  on  FloorslFor  New   Work   or  Remedying  Defee- 


On  Surfaces  Ex-| 
posed  to  Water 
On  Surfaces  Ex- 
posed   to   Water 


1  to  J   1  i> 
1  to  3  Ply 


to   10   Ply 


2  to 


8  Ply 
In. 


On  Surfaces  Ex- 
posed   to   Water 
On  Surfaces  Ex- 
posed   to    Waterl 
On  Surfaces  Ex-l    (4  In.  to  1 
posed    to   Water] 
On  Surfaces  Ex- W  to 
posed    to   Wateri  2  to  i 
Under    Column 

Footings        I 

11 


tlve  Work. 
Kmployed    Principally    to     Fill     Voids 

CHherwIse    Inaccessible. 

Applicable  Only"  During  Construction 
for  Subsurface  Work.  To  Resist 
Dampness  Increase  Thickness  Ac- 
cording to  Pressure. 

For  Water  Pressure  Work. 

Asphalt  Not  to  be  Used  In  Ground  Pol- 
luted by  Gas  Drip,  etc. 


1"  Mastic 
Ply  Felt 


12 


Useful   Particularly  for  Bridge  Water- 
proofing Subject  to  Vlbratfon. 
Used  as  Substitute  for  Felt  When  Col- 

umn  Loads  Are  Very  Heavy. 

18 


32 
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only  for  Mortar  Coats  1  Inch 
Thick,  lor  100  sq.  It. 
1  Cement.    .  1  Cement.     1  Cement 
2Vi  Sand,        J  Sand. 


Approximate  Cost  of  Compound 
Only,  in  Mass  Concrete. 


TABLE    UI.— APPROXIStATE    MARKET    PRICES    AND    COST.    IN    PLACE,    OP    VAllIOUS    INTEGRAL      W.-VTER PROOFING  COMPOUNDS 

Approximate  Cost  of  Compound 
Material.  "     "      ~-     ■       '" 

<Trade  Name.)  Sold  Bv—  Sold  for  About —       Proportion 

Recommended. 
Powders: 

Medusa    Sandusky  Portland  Cement  Co..]Oc  to  12c  per  lb.2  lbs.  powder  to 

1  bag  cement. 

..A.  C.  Horn  Co "  2  lbs.  powder  to 

...McCormick  Waterpioof  Portland  1  bag  cement. 

Cement  Co 7c  per  lb 2  lbs.  powder  to 

1  bag  cement. 

..Toch  Bros 12c  per  lb 2  lbs.  powder  to 

..Harrison    \A'aterproof    Materials  1  bag  cement. 

Co Sc  to  lUc  per  lb.2  lbs.  powder  to 

1  bag  cement. 


Hydratite   . . 
McCormick 


Toxement 
Keystone 


:  Sand 
S.'jc  to  $1.00 


70c  to  S". 


1:2:4.  1:2:5. 

60c  to  75c     ?1.10  to  $1.25     95c  to  $1.10 


Soc  to  $1.00     70c  to  S.'ic     60c  to  75c     $1.10  to  $1.25     95c  to  $1.10 


C5c 
95c 
70c 


ooc 
80c 
60c 


45c 


50c 


i;)C 

$1.25- 
80c  to  $1.00 


65c 
$1.00 
75c  to  90c 


ForMortarCoats 


Pastes: 

Integral.   No.l.Leaw  Bros..  Asbury  Park.  N.  J.Sl.nu 
Integral,   Xo.2.Leaw  Bros..  Asbury  F'ark,  N.  .1.    1.75 

Ceresit    Ceresit  Waterproofing  Co 1.25 

Truscon    Trussed  Steel  Concrete  Co 1.25 

Aquabar   Girvan  Nachod  Co 1. 


Paste. 


Water. 


Lapadas    Hydrobar  Waterproofing  Co 1.2i 


per  gal 
per  gal 
per  gal 
per  gal 
per  gal 
per  gal 


1  gal. 
1  gal. 
1  gal. 
1  gal. 
.1  gal. 
1   gal. 


20  gals. 
50  gals. 
12  gals. 
12  gals. 
24  gals. 
15  gals. 


For  concrete.use 
M  the  quantity 
of  paste  given 
above. 


70c 
50c 
$1.40 
1.40 
1.00 
$1.35 


65c 
45c 

$L35 
1.35 
92c 

$1.30 


60c 
40c 

$1.35 
1.20 
85c 

$1.25 


67c 
5»c 
$1.20 
1.20 
90c 
$1.10 


60c 
45c 

$1.10 
1.10 
S5c 

$1.00 


1:3:6. 
70c  to  80c 
70c  to  80c 

55c 

80c 
60c  to  75c 


55c 
40c 
$1.00 
l.«0 
80c 
90c 


TABLE   IV.— MEMBRANE   WATERPROOFING  COMPOUNDS. 
(For  cost  in  place,  see  Table  2.) 


Sold   by 

"R.   I.    W." 

Toch  Bros. 

A.  C.  Horn  Co. 

Girvan  Nachod  Co. 

Elaterite  Co. 

Trussed    Steel   Concrete   Co. 

Rubberolene    Mfg.    Co. 

Hydrex  Felt  &  Ens.   Co. 

Barrett    Mfg.    Co. 

Sicilian   Asphalt    Paving  Co. 

Barber    Asphalt    Paving    Co. 

Standard    Asphalt    Rubber 

Co.,   Etc. 

quantity,   locality,   etc. 

Hydrex    

Standard      Asphalt 
Tars 

and 

'  Coal 

PRINCIPAL   MEMBRANE   FABRICS. 


Barrett    Spec.    Felt. 

Hvdrex    

Siestex    

Tunneloid    

Hydratite     


Barrett    Mfg.    Co. 

Hydrex  Felt  &  Eng.  Co. 

Sicilian    Asphalt    Paving  Co. 

Girvan  Nachod  Co. 

A.  C.  Horn  Co. 


Prices  range  from  25  cents  to 
$2.00  per  square  of  100  square 
feet. 


EXPOSED   SURFACE  WATERPROOF  COMPOUNDS. 

Solutions  of  waxes  in  volatile  carriers,  made  by  many  leading  waterproofing  concerns, 
der  various  names  at  prices  ranging  from  7oe  to  $1.50  per  gallon.  For  details  of  cost. 
Tables  I  and  11. 


sold  un- 
etc,   see 


T.VKl^K   v.— ESTIMATING   T..VBLE  FOR  INTEGROL   PASTE.* 
At  $1.00  per  gallon  (net   bulk  price  at  this  date.) 


Character    of    Structure. 


Proportions. 


Required       Area,  Etc.,      Unit  Cost 


of  naphthalene  in  road  tars.  Tars  used  as 
road  binders  aic  for  the  most  part  soft 
pitches  obtained  by  distilling  from  1-5  to  30 
per  cent  of  the  lighter  products  from  the 
crude  material.  The  soft  pitch  contains  a 
large  proportion  of  the  naphthalene  which 
may  have  been  present  in  the  original  tar,  and 
it  is  the  study  of  the  effect  of  naphthalene 
upon  this  grade  of  material  that  is  the  sub- 
ject of  this  paper.  Various  tests  were  made 
by  the  Chemists  of  the  Office  of  Public  Roads, 
the  results  of  which,  according  to  the  paper, 
indicated  the  following:  (1)  That  the  fluxing 
calue  of  naphthalene  for  tar  pitches  is  some- 
what greater,  although  quite  similar,  to  the 
heavier  naphthalene-free  tar  distillates,  until 
the  mixture  becomes  saturated  with  naphtha- 
lene; (2)  that  for  the  harder  tar  pitches  the 
addition  of  very  small  percentages  of  naph- 
thalene will  produce  a  marked  increase  in 
fluidity  of  the  resulting  product;  (3)  that  for 
the  softer  pitches  the  addition  of  naphtha- 
lene in  small  quantities  causes  less  increase 
in  fluidity  than  for  the  harder  pitches:  (4) 
that  where  naphthalene  is  added  beyond  the 
point  of  saturation  a  rapid  decrease  in  the 
fluidity  of  tars  at  temperatures  below  the 
melting  point  of  naphthalene  is  observed,  but 
at  temperatures  above  its  melting  point  the 
fluidity  continues  to  increase. 


1  Gal.  No.  Gals.  Thickness           1  Gal.  of  Paste 

Paste  to  No.  Paste   to  in   Structure.    Paste  Will  in  Place. 

Concrete  Blocks:                                       Gals.    Water.  1  Cu.  Yd.  Waterproof. 

Face   of  Blocks 20  gal.  2  1      inch.         162   sq.   ft.  $.0062  sq.  ft. 

Body  of  Blocks 40  %  36  cu.  ft.  .0277  cu.  ft. 

Stucco    20  2  %                    216  sq.  ft.  .0031  sq.  ft. 

Mass   Concrete    40  Vz  54  cu.  ft.  .0185  cu.  ft. 

Mortar  for  Joints 20  IV^  %                    432  sq.  ft.  .0016  sq.  ft 

Grout    CO  1  27  cu.  ft.  .0370  cu.  ft, 

Integrol   Cement  Coatings: 

Walls   (Damp  Proofing  Only) 30  1V4  ^                    324  sq.  ft.  .0031  sq.  ft. 

Walls    (Pressure   Work) 15  2»4  %                    260  sq.  ft.  .0040  sq.  ft. 

Poors    (Damp  Proofing  Only)....         30  1%  %                    216  sq.  ft.  .0031  sq.  ft. 

Floors   (Pressure  Work)    15  2%  1                        162  sq.  ft.  .0062  sq.  ft. 

Tanks.    Reservoirs,    etc 15  2  %                    260  sq.  ft.  .0040  sq.  ft, 

•-Note.— For  No.  2  Integrol.  40%  of  above  quantities  of  paste  is  required;  and  unit  cost,  at  $1.75 
per  gallon,  is  75%  of  above  costs. 


Unit   Costs   of   Concrete   BuiMings   of 
Various  Types. 

The  costs  given  in  the  accompanying  table 
have  been  compiled  by  Lockwood,  Greene  & 
Co..  Boston.  Mass.,  as  estimates  of  the  ap- 
proximate costs  of  reinforeed  concrete  build- 
ings of  various  tj'pes.  These  engineers  have 
had  an  extended  experience  in  the  line  of 
work  covered  by  the  table  and  their  estimates 
based  on  actual  costs  are  of  exceptional  in- 
terest. 

Coal  pockets  above  3.000  tons  capacity  cost 
from  $6  to  $7.-50  per  ton.  Reinforced  con- 
crete stand  pipes  above  the  foundations  cost 
from  2%  to  3  cts.  per  gallon. 


surfaces:  first  ply,  $2  to  $4  per  square  (lOn  sq. 
ft.)  ;  additional  plys,  $1.-50  to  $2.-50  per  square; 
vertical  surfaces  add  10  per  cent  to  25  per 
cent. 

/• — Cold  process,  felt  or  burlap,  same  as 
commercial  asphalt. 

K. — Pressure  work.  1  ply,  $4  to  $5  per 
square. 

L.— Commercial  asphalt  and  asphalt  felt, 
add  15  per  cent  to  60  per  cent  per  ply,  depend- 
ing upon  conditions. 

/-.—Special  asphalts  and  felts,  add  30  per 
cent  to  -50  per  cent  per  ply.  Black  compounds 
sell  for  75  cts.  to  $1.25  per  gallon. 

M. — Asphalt  mastic,  1  in.,  15  cts.  per  square 
foot. 


UNIT  COSTS  OF  VARIOUS  TYPES  OF  REINFORCED  CONCRETE  BUILDINGS. 


Naphthalene  in  Road  Tars.— The  L'.  .S. 
Office  of  Public  Roads  has  issued  recently  the 
first    of    a    series    of    papers    on    Ihc    subject 


Type  of  Building  and  Dimensions.  iso 

Machine   shop,   120x50   feet,    4   stories 

Machine  shop,  220x100  feet,   1   story* '. .  306 

Cartridge  factory.  223x56  feet,  2  stories '"        75 

Cotton   mill.   550x129  feet.   2   stories 195 

Weave  shed.  341x231  feet,  1  story* 

Power  house,   90x62  feet {'^n 

Store  house,  181x56  feet.  4  stories [ 130 

Store  house,  256x100  feet,  12  stories '"  300 

Store  house,   223x56  feet,  2  stories '  "  *  1  OOO 

*Sawtooth  skylights. 
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$1.05 

$0.08 

$1.17 

$0.09 

1.65 

0.09 

1.75 

0.10 

1.40 

0.09 

1.55 

0.10 

0.99 

0.07 

1.06 

0.07» 

1.66 

0.064 

1.79 

0.07 

2.53 

0.115 

2.67 

0.12 
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1.15 

0.07 
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0.09 

0.98 

O.lOi 

1.20 

0.08 

1.35 

0.09 
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Detailed  Methods  Employed  ui  Sink- 
ing and  Converting  Caisson  Foun- 
dations in  Chicago'^ 

Contributed  by  Chester  B.  Lewis,  Civil  Isngineer. 

The  following  is  an  account  of  il;o  method 
developed  for  supporting  the  concoiitrated 
column  and  wall  loads  of  modern  high  build- 
ings in  Chicago.  It  is  applicable  in  all  cases 
where  similar  conditions  occur. 

The  down  town  district  of  Chicago  is  Imund- 
«d  on  three  sides  by  water:  Lake  Michigan, 
the  Chicago  River  and  the  South  Branch! 
Bedrock  (limestone)  is  found  at  an  average 
of  about  110  or  115  ft.  below  the  street  level, 
overlaid  with  glacial  and  sedimcntaiy  forma- 
tions. Figure  1  shows  a  typical  caisson  and 
the  material  encountered.  The  top  of  this  cais- 
son is  at  the  basement  level  about  15  ft.  below 
street  grade,  which  is  15  to  20  ft.  above  water 
level.  The  water  level  is  practically  constant. 
Although  all  of  the  materials  are  moist,  only 
the  sand  and  gravel  are  sufficiently  pervious  to 


SoffOaij 


SmdiBravel 
i^ith  Water 

:-av;iy&Dulder5^ 
Eriq  S  Ccniq 

Fig.   1 — Section  of  Typical  Caisson  Showing 
Progress   and    Number   of    Men   Work- 
ing   Per    Shift. 


prruluce   water.     The   hardpan,   in    fact,   is  al- 
most bone  dry. 

The_  top  of  the  rock  is  usually  not  satisfac- 
tory for  a  footing.  Glaciation  has  shattered 
it.  producing  2  feet  or  more  of  "shell,"  which 
can  he  removed  in  fragments.  As  a  rule  it  is 
Hit  difficult  to  determine  when  the  solid  for- 
mation has  been  reached.  An  inspector  strik- 
ing a  sharp  blow  with  a  pick  a  few  inches 
from  his  feet  can  feel  a  distinct  tremor  in  the 
"shell."  ^^■here  there  is  not  sufficient  water 
and  mud  flowing  in  to  obscure  the  surface  the 
^appearance  also  is  different.  Limestone,  being 
a  sedimentar>-  formation,  occurs  in  layers  and 
even  good  rock  will  break  ofif  in  ledges  with 
the  fraginents  showing  flat  surfaces.  How- 
ever, if  the  lower  side  of  a  removed  fragment 
ishows  a  black  film  of  mud  adhering,  it  is  evi- 
dent that  it  had  no  solid  attachment  to  the 
Underlying  bed.  By  following  along  such  a 
"sand  seam"  with  pick  or  ball  point  this  layer 
of  "shell"  can  be  removed  over  the  entire 
bottom  of  the  caisson,  several  layers,  usually 
4  to  8  ins.  thick,  often  have  to  be  removed. 

•These  notes  are  based  on  personal  jexperience 
as  engineer  for  contractors  engaged  in  caisson 
foundation  work. 


i:i:xi-i<.\L  I'RoirKm-RL. 
The  operation  of  sinkiuf;  a  caisson  will  be 
considered    >n    the   actnal    .rdcr    ,.f    progress, 
from  the  top. 

The  smallest  caisson  m  which  a  man  can 
worl<  IS  ■}  It.  diameter.  The  lar.t-cst  which  it 
has  been  tound  desirable  to  use  is  H  ft  W-ry 
argecaisson.s  present  too  great  a  danger  from 
liability  to  collapse. 

A  hole  of  about  ;i  it.  greater  diameter  than 
the  caisson,  is  started  and  carried  down  to  a 
depth  oi  about  is  ins.  loss  than  the  length  of 
the  hrst  set  of  lagging  which  is  some' times 
h  and  some  times  8  ft.  The  remaining  IS 
'"^.,,  '"inmed  carefully  to  exact  diameter. 
Skilled  diggers  can  trim  a  hole  true  within 
a  variation  of  M:  in.  ]n  the  soft  clav  a  varia- 
tion of  over  1  in.  is  seldom  permitted  unless 
settlement  of  the  surrounding  grounti  is  of 
no  moment. 

It  may  be  well  here  to  describe  the  lagging 
and  rings.  The  lagging  is  pieces  of  2  or  :\ 
m.  planking  tongued  and  grooved  The  staii.l- 
ard  lengths  are  A  ft.  and  5  ft.  4  ins.  Six  and 
8  ft.  lengths  are  used  for  the  special  pur- 
poses herein  mentioned.  The  1  ft.  lagging  is 
usually  3  ins.  thick  and  the  5  ft.  I  in.,  2  ins 
thick.  The  planks  are  about  6  ins.,  wide, 
but  for  reasons  given  later,  som*  slight 
variation  is  desirable.  One  edge  is  cut 
beveled  in  order  to  make  a  closer  joint 
when  the  lagging  is  placed  in  the  caisson.  The 
lagging  is  placed  as  the  staves  of  a  barrel, 
and  the  bevel  should  correspond  to  the  aver- 
age diameter  of  the  caissons. 

The  rings  (Fig.  2)  are  pieces  of  %x;t  in.  or 
1x4  ins.  steel  bars,  bent  to  the  required 
diameter  with  projecting  lugs.  The  lugs  are 
punched   for  bolts  as  shown. 

A  set  of  lagging  with  a  ring  near  the  top 
and  bottom  is  placed  in  the  trimmed  hole 
mentioned  above.  The  tongue  of  one  plank  is 
matched  with  the  groove  of  the  next  and 
driven  close  home  with  a  sledge.  When  the 
circle  is  almost  completed  the  workmen  select 
the  last  one  or  two  planks  of  a  width  suitable 
to  complete  the  closure  tightly.  It  is  for  this 
purpose  that  some  variation  in  width  is  de- 
sirable. In  order  to  hold  the  lagging  together 
at  the  top  where  the  hole  is  wide  a  rope  is 
passed  around. 

When  the  lagging  is  completed  the  space  be- 
tween the  lagging  and  the  sides  of  the  hole 
is  filled  with  clay  well  tamped.  The  tops  of 
the  planks  should  extend  a  few  inches  above 
the  general  level  and  the  clay  be  carried  to 
the  same  height  in  order  to  prevent  surface 
water  running  into  the  hole.  The  entire  op- 
eration of  starting  the  hole,  placing  the  first 
set  of  lagging,  and  tamping  is  known  as 
"topping."  .'\  "topped"  caisson  may  be  im- 
mediately continued  or  be  covered  and  left 
for  several  days  or  weeks. 

After  a  caisson  is  "topped"  a  substantial 
platform  of  3-in.  planking  is  built  over  it. 
either  laid  directly  on  the  top  of  the  lagging 
or  higher  as  may  be  more  convenient.  A 
hole  about  :W  ins.  square  is  left^in  the  plat- 
form as  near  the  center  of  the  caisson  as  sur- 
rounding structures  will  permit.  This  hole 
is  to  allow  the  passage  of  the  bucket,  (Fig.  3). 
On  one  side  of  the  hole  a  dumping  block  of 
10x10  in.  or  12x12  in.  timber  is  placed.  This 
greatly    facilit.ntes    emptying    the    bucket. 

The  bucket  is  of  heavy  galvanized  iron  with 
steel  straps.  It  should  be  made  water  tight. 
The  bail  is  made  of  -T^-in.  round  steel  and 
should  be  so  made  that  the  bucket  can  turn 
clear  ihrough  it.  .^  latch  is  shown  at  the 
top  of  the  bucket  on  the  riglit.  This  is  merely 
an  L-shaped  piece  of  bar  steel  punched  with 
a  hole  at  one  end  to  slide  along  the  bail. 
The  long  end,  shown  dotted,  slides  into  an 
eye  formed  by  riveting  to  the  inside  rim  of 
the  bucket  another  flat  piece  behind  which 
it  slides.  For  easy  dumping  the  bucket  is 
pivoted  at  half  height,  and  the  latch  prevents 
accidental     dumping.      In     caissons    of    very 


.small  diameter  a  somewhat  smaller  bucket  is 
found  convenient. 

Over  the  platiorm  is  placed  a  tripod  (Fig. 
4)  made  of  wood  and  bolted  together.  A  block, 
not  shown,  is  hung  at  the  apex.  A  inanila  rope 
of  1  in.  diameter  is  given  several  turns  round 
the  capstan,  or  "niggerhead"  then  led  through 
the  block  and  down  into  the  caisson  through 
the  hole  in  the  caisson.  A  hook  on  the  end 
of  the  rope  engages  the  eye  of  the  bucket 
bail. 

As  the  rope  must  be  long  enough  to  reach 
to  the  bottom  of  a  completed  caisson  there  is 
a  great  deal  of  spare  length  in  the  early  stages 
of  excavation.  This  spare  rope  is  coiled  and 
tied  .Tt  several  points  to  prevent  uncoiling.  The 
cnil  is  suspended  by  a  swivel  from  the  upper 
part  of  the  Iriporl.  The  swivel  permits  taking 
out  kink  producing  twists.  Canvas  covers  are 
spread  over  the  tripods  in  wet  weather  in 
order  that  the  rope  may  not  become  wet  and 
slip  on  the  capstan.  The  resulting  appear- 
ance of  a  caisson  job  is  strikingly  like  Ihaf 
of  an   Indian  encampment. 

The  capstan  is  driven  by  a  %-in.  wire  cable 
passing  rouinl  the  sheave  wheel.  The  shaft 
connecting  the  sheave  and  capstan  is  2  ins. 
in   diameter  and  passes  through  holes  in  the 


Fig.    2 — Ring    for    Bracing    Lagging. 

two  3-in.  planks.  The  holes  are  well  greased, 
but  not  bushed.  Ejccavated  material  is  hoisted 
in  the  buckets  by  a  man  overhanding  the 
nianila  line  over  the  capstan.  For  proper  han- 
dling the  capstan  should  make  30-50  K.  P.  M. 
In  lowering  the  bucket  the  winchman  takes 
several  turns  round  the  capstan  to  give  him 
control  and  slacks  off  the  line.  The  fact  that 
the  capstan  is  turning  in  the  opposite  direc- 
tion presents  no  difficulty  beyond  a  slightly 
increased  wear  on  the  rope.  Winchmen  us- 
ually drive  several  lar.ge  nails  in  the  tops  of 
the  3-in.  planks  at  .such  a  distance  apart  that 
the  rope  may  be  bent  back  and  forth  between 
them,  thus  holding  the  bucket  stationary  with- 
out their  attention.  Winchmen  also  .should 
wear  gloves  or  "hand  leathers"  on  their  hands 
to  protect  them  from  burning  if  the  rope  is 
allowed  to  slide.  Foremen  shoulcf  pay  some 
attention  to  this  point.  .\  rope  paid  out  too 
rapidly  may  jump  off  the  capstan  and  let  the 
bucket  drop  on  the  diggers'  heads. 

The  %-in.  wire  cable  mentioned  above  is 
made  endless,  passed  round  the  sheaves  of  sev- 
eral caissons  and  finally  round  the  driving 
sheave  of  the  source  of  power.  Any  power 
may  be  used,  but  the  customary  equipment  is 
a  sleam  hoisting  engine  with  a  sheave  rigged 
on  one  of  the  drums.  The  number  of  caissons 
which  may  be  driven  by  one  engine  varies 
with  the  rapidity  with  which  material  is  being 
excavated.  The  sheaves  turn  constantly,  the 
ascent  and  descent  of  the  buckets  being  con- 
trolled by  the  winchmen  as  described  above. 
In  general  an  8xl0-in.  double  cylinder  engine 
will  handle  P,  10  or  even  12  caissons.  If  it 
happens  that  too  many  loaded  buckets  are 
hoisted    simultaneously   the   engine   will    stall. 
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Enough  buckets  must  then  be  loaded  to  permit 
the  engine  to  start. 

If  the  caissons  are  not  all  in  line  they  may 
none  the  less  be  operated  on  a  single  cable 
by  means  of  idler  sheaves.  An  idler  rigged 
with  block  and  tackle  for  taking  of  slack  must 
be  provided,  or,  if  the  cable  is  high  enough  in 
the  air,  an  idler  with  a  heavy  weight  suspended 
will  perform  this  function  automatically.  If 
isolated  caissons  prove  too  inconvenient  to  rig 
a  hand  winch  may  be  substituted  for  the  tripod 
and  capstan. 

Considering  a  caisson  "topped"  and  rigged 
with  platform  and  tripod  the  procedure  is  as 
follows : 

Workmen  descend  in  the  bucket  and  exca- 
vate to  a  depth  sufficient  for  another  set  of 
lagging.  The  lagging  with  its  rings  is  then 
placed  and  the  digging  resumed.  The  excava- 
tion is  at  first  rough  and  later  trimmed  to  the 
proper  diameter.  Experience  diggers  acquire 
an  almost  incredible  skill  in  trimming  but,  as 
a  record  is  kept  of  the  progress  of  each  crew, 
they  object  to  being  compelled  to  exercise  it. 

The  clay  in  the  upper  part  of  the  caissons 
is  soft  enough  to  be  removed  with  shovels 
alone.  It  sticks  badly  and  for  this  reason 
a  bucket  of  "digging  water"  is  occasionally 
sent  down.  A  sump  is  always  kept  at  one 
side  of  the  hole,  so  that  the  shovels  can  be 
dipped  in  the  water.  The  clay  then  slides  ofT 
easily.  When  the  bucket  is  full  it  is  hoisted 
to  the  top  and  dumped.  Before  hoisting,  how- 
ever,   an    emptv    bucket    previously   held    just 


^  — « 


Fig.    3— Sketch    of    Bucket   for    Hoisting 
Excavated    Material. 


over  the  men's  heads  is  lowered  so  that  no 
time  is  lost  in   waiting  for  buckets. 

The  soft  clay  adheres  to  the  bottom  of  the 
buckets,  rendering  dumping  difficult.  A  few 
loose  shingles  or  short  pieces  of  plank  placed 
in   the  bucket   greatly   lessen   the  trouble. 

The  top  formation  of  clay  is  quite  soft  and 
all  through  this  material  the  3  in.  x  4  ft.  lag- 
ging is  used.  Further,  if  unusually  heavy  pres- 
sures are  expected,  as  next  the  footing  of  an 
adjoining  building,  three  rings  to  each  set  of 
lagging  are  required.  Occasionally,  especially 
in  caissons  of  large  diameter,  segments  of 
timber,  cut  to  the  curve  of  the  lagging,  are 
used  and  braced  apart  by  jackscrews  at  either 
end. 

As  the  excavation  progresses  the  clay  be- 
comes harder  and  dryer.  When  it  is  so  firm 
that  it  can  no  longer  be  shoveled,  but  requires 
grubs,  a  change  is  made  to  2  in.  x  5  ft..  4  in. 
lagging  with  two  rings.  No  fixed  rule  can 
be  given  for  the  thickness  of  lagging  or  for 
the  number  of  weight  of  rings  for  the  reason 
that  specifications  leave  the  determination  of 
these  points  to  the  architect's  representative. 
In  general  1x4  in.  rings  are  used  for  all  cais- 
sons in  soft  clay  and  all  caissons  8  ft.  or  more 
in  diameter  and  %x3  in.  rings  for  caissons 
less  than  8  ft.  in  hardpan.  Figure  1  shows 
the  change  from  3  in.  to  2  in.  lagging. 

The  hardpan  is  a  tough,  black,  sandy  clay 
containing  fragments  of  rock.  It  is  occa- 
sionally so  hard  that  even  grubs  will  not  dig 
it  and  picks  must  be  used.  Obviously  such 
material  is  not  likely  to  cave  or  settle,  there- 
fore the  accuracy  of  trim  requisite  in  soft 
clay   is  not   insisted  on. 

If  the  footing  is  to  be  on  hardpan  the  cais- 
son is  "belled"  as  described  later  to  provide 
a  greater  bearing  area  and  concreted.  It  is 
a   nice   point   of  judgment  to   decide  at   what 


depth  to  place  a  hardpan  footing.  The  ma- 
terial must  have  become  hard  enough  to  sup- 
port the  load ;  on  the  other  hand,  every  foot 
dug  into  the  hardpan  is  just  so  much  less  firm 
material  over  the  softer  formation  below,  and 
detracts  just  so  much  from  the  security  of 
the   tooting. 

Though  not  shown  in  Fig.  1,  which  repre- 
sents an  actual  caisson,  a  fine,  compact,  gray 
sand,  which,  when  wet,  becomes  quick  sand, 
is  sometimes  found  under  the  hardpan  in  beds 
up  to  8  or  10  ft.  thick.  It  also  occurs  in  pock- 
ets or  lenses  through  the  hardpan.  This  sand 
when  just  damp  enough,  will  stand  with  a 
vertical  face  while  a  .5  ft.  4  in.  length  of  lag- 
ging is  excavated  and  placed.  On  the  other 
hand  it  is  highly  unreliable,  caves  of  several 
cubic  yards  occurring  with  almost  no  warn- 
ing. Furthermore  when  the  excavation  is  al- 
most completed  quicksand  may  be  found.  For 
these  reasons  it  is  advisable  to  use  the  4  ft. 
lagging  through  the  sand  formation.  The 
writer  can  recall  several  instances  where  a  4 
ft.  length  could  have  been  easily  placed  and 
the  attempt  to  continue  to  5  ft.  4  ins.  resulted 
in  24  hours  work  of  four  or  five  men,  to  say 
nothing  of  special  anxiety  on  the  part  of  the 
superintendent  in  charge,  plugging  a  cave. 

The  formation  marked  "sand  and  gravel 
with  water"  will  not  stand  in  a  face,  but 
runs.  Hence  the  lagging  must  be  driven  as 
sheeting.  Before  this  can  be  done  the  cais- 
son must  be  "belled,"  that  is,  its  diameter 
increased  the  amount  necessary  in  the  case  of 
the  caisson  shown,  18  ins.  This  is  accom- 
plished by  introducing  wedge  shaped  lagging 
planks,  one  for  every  three  or  four  straight 
pieces.  In  Fig.  1  the  18  ins.  is  made  in  two 
lengths  of  5  ft..  4  in.  lagging.  A  5  ft..  4  in. 
set  of  straight  lagging  is  placed  under  the 
"belling  sets"  in  order  to  give  the  "driving 
sets"  a  straight  face  to  work  against.  Belling 
must  be  started  early  enough  to  insure  the 
possibility  of  placing  the  straight  set.  If  the 
first  caisson  sunk  shows  the  "belling"  to  be 
unnecessarily  high,  it  may  be  placed  lower  in 
succeeding  caissons,  but  no  chances  should  be 
taken  on  the  first  one,  for  if  a  mistake  is  made 
it  is  necessary  to  refill  several  feet  with  clay 
or  sand  and   redig. 

Excavation  progresses  below  the  straight  set  ' 
until  the  material  begins  to  run.  .-K  "driving 
set"  of  2  in.  x  C  ft.  lagging  is  then  placed.  The 
bottoms  of  the  planks  are  sharpened  to  a  cut- 
ting edge.  The  sharpening  is  done  all  on  one 
side  and  the  planks  are  so  placed  that  the 
tendency  on  driving  is  to  crowd  against  the 
circumference  of  the  hole.  The  two  planks 
opposite  the  lugs  on  the  rings  of  the  straight 
lagging  are  omitted.  The  "driving  sets"  are 
driven  and  excavation  carried  on  as  in  any 
sheeted  excavation.  A  lap  of  4  to  6  ins.  is  left 
over  the  straight  set,  clearly  shown  in  Fig.  1. 
When  the  lagging  has  been  driven  almost  its 
full  depth  the  tops  of  the  planks  below  the 
rings  of  the  preceding  set  and  the  omitted 
planks  can  be  inserted.  If  the  material  is  so 
fluid  as  to  run  through  the  space  temporarily 
left  open  short  pieces  of  board  or  shingle  can 
be  slipped  behind  the  lagging,  spanning  the 
slot.  These  in  no  way  interfere  with  subse- 
quently placing  the  lagging. 

As  several  "driving  sets''  each  overlapping 
the  other  are  generally  necessary,  it  is  ob- 
yous  that  the  successive  reductions  of  4 
ins.  2  ins.  on  each  side,  the  thickness  of  the 
lagging  in  the  diameter  of  the  caisson  would 
result  in  a  bottom  diameter  less  than  the  top 
were  it  not   for  the  "belling." 

Near  the  bottom  much  water  is  often  en- 
countered. Occasionally  several  successive 
eight-hour  shifts  will  serid  up  nothing  but 
water.  If  it  is  eventually  found  that  water 
cannot  be  bailed  fast  enough  to  permit  pro- 
gress an  electric  motor  individual  hoist  is 
some  times  rigged  over  the  caisson.  This  hoist 
will  handle  buckets  much  more  rapidly  than 
the  capstan.  If  even  this  proves  inadequate  a 
pump  of  the  Nye.  Emerson  or  Pulsometer  type 
can  be  slung  on  a  rope  and  suspended  in  the 
caisson  near  enough  the  bottom  for  satisfac- 
tory suction. 

When  rock  is  reached,  the  "shell"  removed, 
and  the  inspector's  approval  obtained,  con- 
creting   begins.      If    there    is    a    considerable 


leakage  of  mud  between  the  bottom  of  the 
lagging  and  the  rock  the  inspector  may  re- 
quire several  bags  of  dry  cement  to  be  spread 
round  the  bottom  of  the  lagging  to  make  a 
seal.  The  writer  doubts  the  efficacy  of  this 
procedure,  but  it  is  a  standard  practice. 

If  several  caissons  are  being  sunk  simul- 
taneously and  close  together,  it  may  be  de- 
sirable to  defer  concreting  of  the  first  one  for 
the  reason  that  keeping  a  pump  working  in  it 
will  often  hold  the  water  level  low  enough  to 
eliminate  almost  all  water  troubles  in  the 
neighboring  caissons. 

The  concrete  is  mixed  at  the  surface  and 
dumped  from  w-heelbarrows  or  cars.  The 
only  precautions  necessary  are  the  rigging  of 
hoppers  or  balfle  boards  at  the  surface  to 
ensure  the  concrete  falling  straight  and  down 
the  center.  As  fast  as  the  concrete  reachei 
a  ring  the  ring  is  removed  and  kept  for  future 
use.  Ordinarily  two  rings  at  a  time  are  re- 
moved, the  upper  one  on  one  set  of  lagging 
and  the  lower  one  of  the  next  set  above.  The 
lagging  is  not  removed. 

It  is,  of  course,  desirable  that  a  whole  cais- 
son should  be  concreted  in  one  operation  ex- 
cept for  stops  necessary  for  removal  of  rings 
However,  if  concreting  is  stopped  for  any 
length  of  time  some  responsible  person  should 
satisfy  himself  that  the  top  surface  is  level  in 
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Fig.  4 — Sketch   of   Hoisting   Tripod. 

order  that  the  concrete  subsequently  placed 
may  have  a  fair  bearing. 

It  is  essential  that  concreting  shall  proceed 
with  no  interruption  except  for  removing 
rings  until  the  highest  point  at  which  water 
was  encountered  is  reached,  otherwise  water 
flowing  in  at  the  bottom  of  the  caisson  may 
work  through  and  wash  out .  the  cement. 

As  a  rule  the  rings  of  the  driving  sets  are 
not  removed  because  the  nature  of  the  ma- 
terial renders  the  danger  of  collapse  too 
great.  The  exact  number  of  rings  to  be  left 
in  is  determined  by  the  inspector, 

SPECIAL  DETAILS   OF    PROCEDURE. 

While  the  general  procedure  has  been  cov- 
ered  some  description  of  details   is  desirable. 

The  sinking  of  a  caisson  is  kept  true  by 
means  of  plumb  line  and  "sweeps."  The 
"sweep"  is  merely  a  stick  cut  to  the  exact 
radhis  of  the  caisson  at  the  outside  of  the 
lagging.  A  nail  is  driven  through  the  stick 
2  or  3  ins.  f.'-om  one  end  for  2  or  3  in.  lagging 
respectively.  Consider  that  a  set  of  lagging 
has  just  been  placed.  The  diggers  excavate, 
keeping  true  by  eye,  until  they  are  deep 
enough  for  another  set.  A  single  piece  of 
lagging  kept  in  the  hole  easily  determines  this 
point.  When  the  excavation  is  complete,  the 
plumb  line  is  lowered  and  the  center  of  the 
hole  marked  by  a  spike  or  small  stake  driven 
in  the  bottom.  The  sweep  is  swept  around 
in  a  circle  from  this  center  and  the  sides  of 
the  hole  at  the  bottom  trimmed  to  a  true 
circle.  By  using  the  single  piece  of  lagging 
previously  mentioned  as  a  straight  edge  and 
taking  the  trimmed  circle  at  the  bottom  and 
the  preceding  set  of  lagging  at  the  top  as 
guides    the    trimming    is    completed.      An    ex- 
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perienced    crew    make    very   little   use    of    the 
straight  edge,  their  eyes  being  quite  sufficient. 
When  trimming  is  completed    four   wooden 
blocks   about   f<   ins.    cube   are   placed     at   90° 
points  round  the  bottom.     The  two  halves  of 
a  ring  are  then  lowered,  placed  on  the  blocks 
and  bolted   loosely  together.     By   ho!.Iing  the 
nail  in  the  sweep  on  the  center  spike  the  ring 
can  be  centered.     Lagging  is  then   started  at 
two  or  more  points  round  the  circle  and  when 
sufficient   pieces    have   been    placed    to    steady 
the  ring  large  wire  nails  (40)  are  driven  into 
a  few  pieces  of  lagging  just  above  anl  lielow 
the  ring  and  clinched  over  the  ring.  The  blocks 
are  then  removed  and  the  lagging  f 'inpleted 
As  the  lagging  progresses  any  spots  immd  to 
be    trimmed    too     deep    are    filled    with     day 
rammed   behind   the   la.gging.     If   the   trim    is 
slightly   excessive   all    round,   or    if   the   rings 
have  been  made  of  slightly  too  small  diameter 
separators  with  a  hole  for  the  bolt  placed  be- 
tween  the   lugs  of  the  two  halves  of  a  ring 
will  eliminate  the  difficulty.     In  anticipation  of 
this  trouble  a  few  extra  long  bolts  should  be 
kept   on    the    job.      If    the    overtrimming   has 
been  serious,  an   inspector  may  order  enough 
additional  trimming  to  permit   the  placing  of 
a  double   thickness     of     lagging.      Inspectors. 
further,  have  authority  to  order  the  discharge 
of  diggers  who  habitually  overtrim  or  other- 
wise show  carelessness  or  incompetence.  ,\fter 
the  lagging   is   all   placed  a     few     spikes    are 
driven    at   the    proper   height   to    support    the 
next  ring,  middle  or  top  according  to  whether 
three  or  two  rings  are  used.     Alter  all  rings 
are  placed  and  bolted,  spikes  are  driven  over 
and  under  the  rings  and  clinched   over  them 
every   third   or   fourth  plank.     If,  on  account 
of   any   irregularity   in    the   rings,   there   is    a 
space  between  the  rings  and  the  lagging,  shin- 
gles  are   driven   in    to    form   a   good   bearing. 
A  spike   is  then   driven   through   the   shingles 
into   the  lagging  and   clinched   over   the   ring. 
The  shingles  should  be  inserted  from  the  top 
that  they  may  not  drop  out.     If  the  hole  has 
been    insufficiently   trimmed    a    great    deal     of 
sledging  is  required  to  place  the   upper   ring. 
The   same    difficulty   occurs    with    rings    made 
slightly   too   large   or   untrue,    or    with     rings 
used  the  second  or  third  time  which  have  be- 
come  untrue  through   previous  sledging,  etc. 

The  lower  ring  of  a  "driving  set"  is  placed 
early  in  the  driving  and  carried  down  with  the 
lagging.  The  upper  ring  is  not  placed  until 
the  driving  is  complete.  "Driving  Sets"  are 
kept  plumb  by  inserting  wedges  behind  the 
tops  of  the  planks,  on  the  side  which  shows 
t  tendency  to  crowd  into  the  hole.  The  bot- 
tom of  the  planks  are  thus  forced  out.  There 
is  never  any  difficulty  on  account  of  lagging 
working  too  far  into  the  bank,  as  the  pres- 
sure of  the  material  will  always  force  it  in 
until  it  is  stopped  by  bearing'  against  ad- 
jacent planks.  The  excavation  can  often  be 
kept  a  few  inches  ahead  of  the  bottom  of  a 
■■  "driving  set."  which  greatly  facilitates  the 
:  operation.  The  lagging  then  has  only  to  be 
driven  against  the  frictional  resistance"  of  the 
materia!  along  its  sides.  It  is  easier  also  to 
keep  it  plumb.  "Driving  sets''  have  a  tendency 
'  not  only  to  get  out  of  plumb,  but  also  to 
-deviate   from  a   true  circle.     For  this   reason 

i'  it  is  advisable  to  bell  somewhat  more  than  the 
amount  required  by  the  overlapping  thick- 
nesses of  lagging.  An  inspector  will  usually 
require  that  the  nominal  radius  of  the  cais- 
son swung  from  a  suspended  plumb  line  shall 
not  touch  the  sides  at  any  point.  Small  de- 
ficiencies of  1  or  2  ins.  are  often  overlooked, 
especially  if  there  is  a  corresponding  excess 
Dn  the  opposite  side. 

Belling  sets"  should  always  be  securely 
inchored  to  at  least  two  sets  above  in  order 
ihat  there  may  be  no  danger  of  their  dropping 
9ut  of  place. 

The  running  into  the  caisson  of  quicksand 
)r  other  flowing  material  through  small  open- 
ngs  is  greatly  lessened  by  ramming  in  hay. 

Boulders  are  frequently  encountered.  If  they 
ie  entirely  within  the  caisson  they  are  broken 
ip  and  hoisted  in  the  buckets.  If  they  project 
n  from  one  side  they  are  either  broken  off 
ir  worked  into  the  caisson  and  the  cavity 
lugged  according  to  size.     Rarely  a  verj-  large 


boulder  will  lie  em 
is  then  no 


'.V  across  a  caisson.   I'her 
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dZu^  i  i'"''  '"  '"'''"S  through  it. 
macLme^l  :vr'r  '"""'■^'  ^>'  ^'"'^-     S«:veral 

in  t"hree'shffts '«",'.''  "  ?"''''  °"  continuously 
Satur.bv  '  ''i'''  •?  ^''"t-'lown  from  4  p.  m. 
Saturday  .  o    ni.dinglit    Sunday.      Caissons    in 

Z^ioTH^  ■'"•■""'^'  ^■••'""«  •>'  shut  iown 
work    n  -..1   ,  "    ""'"    ^'J^i^able    to    suspend 
work  in  advance  on  a  caisson  which 
m   water  over  Sunday  and  resume 
tne   tollowing  week. 

The  crew  for  a  cais.^on  consists  of  a  laborer 
dumping,  a  w.nchman  and  one  to  live  digRers 
hl'Z^"'^  \°  i"^*-"  ''''  "f  'he  caisson  andThe 
h,  a  4  h  °l  •/'^'"=«^.■■'^'•  One  man  can  work 
H^L  °'*''  '-"'"  '"  *  5  ft.,  four  in  a  6  ft. 

However  in  sott  clay  two  men  will  dig  all 
■that  can  be  handled  by  the  bucket 

rnmr°.i  '"  .'^•''"eo  's  absolutely  under  union 
control.  Uages  arc  o2hi  cts.  per  hour  for 
diggers.  i,\i,  cts.  for  winchmen.  and  37^  cts 

IZ  h^'f'-  ^°."''''^  ''"^^  '^  P^'"i  o"  Sundays 
and  holidays    and  time  and-  a  half   for  over- 

VS^;.    T''«  ''^>'  's  «'Kht  hours,  and  the  week 
3%  days.    On  three  shift  work  the  si.xth  shift 
any  crew   is  counted   as   Saturday  after- 

FrJH,,  ,i  ^  '^"''^-  "■°''''='"S  from  midnight 
Friday  to  8  a.  m.  Saturday  receives  time  and 
a  halt  for  the  last  four  hours.  Fifteen  min- 
utes for  lunch  IS  allowed  in  the  middle  of 
each  shut  with  no  deduction  of  pay  The 
employer  provides  water-proof  clothing  and 
hats,  but  not  boots,  for  rainy  weather  or  wet 
holes  Pressing  on  the  top  of  a  shovel  would 
quickly  ruin  a  rubber  boot.  Diggers  there- 
fore provide  themselves  with  "foot  irons" 
which  are  merely  pieces  of  iron,  often  made  of 
ail  old  shovel  blade,  in  the  shape  of  a  trough 
without  ends.  The  foot  is  slipped  into  the 
trough  and  two  straps  attached  as  to  a  skate 
to  hold  it  on. 

The  caissons  are  lighted  by  incandescent 
lights  on  long  cables  lowered  as  work  pro- 
gresses. All  directions  are  shouted  to  the 
winchmen  by  the  diggers.  In  a  hole  4  ft 
in  diameter  and  100  ft.  deep  considerable 
confusion  sometimes  occurs,  and  while  he 
knows  of  no  instance  in  which  it  has  been 
done,  the  writer  is  of  the  opinion  that  the  in- 
stallation of  a  bell  signal  system  would  be  well 
worth  while.  A  few  rope  ladders  should  be 
kept  on  hand  in  case  of  an  accident  to  the 
engine. 

The  horizontal  lines  at  the  right  of  Fig  1 
represent  the  depth  at  the  ends  of  eight-hour 
shifts.  The  figures  indicate  the  number  of 
men  working  exclusive  of  the  dumper  and 
winchman.  In  "topping"  no  winchman  or 
dumper  is  required.  The  line  is  omitted  at 
the  end  of  the  first  shift  for  the  reason  that 
all  of  the  first  shift  and  part  of  the  second 
w;as  necessary  for  "topping."  During  "top- 
ping" two  of  the  men  were  diggers  and  the 
third  a  laborer.  The  unequal  progress  by  dif- 
ferent shifts  is  accounted  for  by  the  fact  that 
one  shift  will  leave  just  at  the  end  of  dig- 
ging, leaving  the  trimming  and  lagging  to  their 
successors. 

If  a  line  of  caissons  is  under  a  party  wall, 
or  adjacent  to  footings  of  other  structures, 
specifications  often  require  that  only  alternate 
caissons  may  be  dug.  and  these  cencreted  be- 
fore the  remainder  can  be  started.  For  this 
reason,  also  to  economize  plant,  caissons  are 
sunk  in  three  or  more  successive  sets.  A 
great  deal  of  skill  is  required  in  laying  out  the 
job  for  convenience  of  rigging  and  to  prevent 
one  operation  interfering  with  another  or  with 
storage  of  material. 


Some    South    African    Experiments    in 
the  Use  of  Water  Jets  in  Drilling. 

(staff  .\RTla.F.  I 
A  method  of  dust  prevention  in  drilling 
which  consists  simply  of  forcing  a  jet  of 
water  into  the  drill  hole  is  described  by  Mr. 
C.  J.  N.  Jourdan  in  the  Journal  of  the  South 
African  Institute  of  Engineers  for  September, 
1911.  Incidentally  the  author  gives  some  rec- 
ords showing  the  increased  efficiency  in  drill- 
ing which  results  from  the  use  of  water  jets 
and  which  is  a  matter  of  interest  to  all  per- 


sons doing  drilling  whether  for  mining  or 
other  purposes.  As  described  by  Mr.  Jourdan 
the  requirements  of  the  water  jet  system  are  a 
line  ol  pipes  1  in.  or  more  in  diameter,  sup- 
plying water  to  within  a  safe  distance  of  the 
lace,  where  they  cannot  be  damaged  by  blast- 
ing '•i)crations.  To  this  is  attached  an  arm- 
'ru  P""*!*"  hose  of  %  in.  or  %  in.  diameter. 
Ihe  hose  is  removed  during  blasting  opera- 
tions, but  it  is  absolutely  essential  that  it 
should  reach  easily  up  to  the  very  face  of  the 
drive  to  insure  proper  working  conditions  for 
the  system  and  also  that  there  should  be  a 
head  of  water  of  40  to  80  lbs.  per  square  inch 
hrom  the  very  first  stroke  of  the  drill  a  back 
cir  dry  hole  gives  dust;  it  is  thus  essential 
that  so  soon  as  the  drilling  operation  starts  a 
jet  should  be  played  on  to  the  face  where  the 
drill  starts  to  collar.  .\s  the  hole  deepens  the 
hose,  which  has  been  previously  slightly  flat- 
tened, is  inserted  into  the  hole  by  the  helper. 
The  object  of  flattening  the  hose  is  dual— it 
assists  in  the  formation  of  a  more  or  less 
forcible  jet  and  it  does  not  interfere  with  the 
action  of  the  drill,  as  it  takes  up  less  space  in 
the  hole. 

It  stands  to  reason  then  that  this  jet  of 
water  playing  constantiv  to  the  very  back-  of 
the  hole  kills  the  dust  where  it  is  made.  It  is 
found  possible  at  any  moment  during  the 
process  of  drilling  to  stop  the  machine  and 
water  at  the  same  instant,  anil  to  detect  that 
no  dust  and  hardly  any  grit  is  present  in  the 
ho  c.  The  dust  then  is  never  formed.  As  the 
hole  is  deepened  the  hose  may  be  inserted 
further,  until  it  is  about  18  ins.  or  2  ft.  in  at 
the  time  the  hole  is  finished.  .\n  examination 
of  a  finished  5  or  (i  ft.  back  hole  will  show  a 
clean  barrel,  free  from  obstruction  of  any 
sort.  Once  a  hole  is  commenced  with  this 
method  the  water  supply  must  not  be  inter- 
rupted, for  the  dust  and  grit  would  cake  with 
the  small  amount  of  water  left  in  the  hole  on 
stopping  and  jamb  the  drill. 

It  may  be  thought  that  great  inconvenience 
would  be  caused  to  the  machine  workers,  or 
at  any  rate  to  the  helper  holding  the  hose  in 
position,  for  one  naturally  thinks  that  a  drill 
pounding  away  into  a  hole  almost  filled  with 
water  would  cause  spray  and  sludge  to  spurt 
all  over  the  place.  In  practice  this  is  not  the 
case.  The  helper  standing  at  the  face  all  the 
time  a  hole  is  being  put  in  will  he  found  to  be 
almost  free  from  damp  on  his  clothes,  and  as 
a  matter  of  fact  the  water  flows  quietly  out  of 
the  hole  down  the  face  carrying  in  suspension 
all  '.he  disintegrated  rock,  whether  in  the 
shape  of  dust  or  grit.  The  tendency  of  the 
drill  to  fitcher  is  minimized  by  this  system,  for 
the  hole  is  kept  so  free  from  grit  and'  the 
drilling  is  more  rapid  than  under  the  ordinarv 
system. 

This  method  has  to  its  credit  advantages  of 
economy,  small  in  themselves,  but  nevertheless 
saving  in  time  and  money.  We  know  that  in 
practice  it  takes  a  miner  anywhere  from  2 
hours  and  upwards  to  put  in  a  back  hole  un- 
der present  conditions.  With  the  jet  playing 
into  the  hole  it  is  passible  to  put  in  a  5  to  6 
ft.  hole  in  about  1  hour  and  20  to  30  minutes 
in  hard  quartzite. 

The  only  practical  objection  to  this  method 
is  the  quantity  of  water  used  and  the  conse- 
quent flooding  of  the  drive.  The  failure  of 
similar  ideas  elsewhere  has  been  due,  in  ray 
mind,  to  the  small  volume  of  water  used.  If. 
however,  a  drain  is  cut  and  kept  open  the" 
water  can  be  led  away.  The  extra  cost  of 
pumping  is  inappreciable. 

Below  are  given  tables  showing  the  records 
of  two  experiments  in  which  ft  may  be  seen 
that  considerable  saving  in  time  and  in  drill 
steel  was  made  over  the  ordinary  way  of  drill- 
ing a  dry  hole. 

Holes  1  and  2  were  8  ins.  apart  and  were 
drilled  dry  and  wet  respectively  in  hard 
quartzite.  and  in  the  same  bed  of  quartzite. 
The  same  angle  of  elevation  was  kept  by 
dropping  the  arm  about  8  ins.  after  the  No.  I 
hole  was  drilled.  The  same  machine  and  men 
drilled  both  holes.  The  air  pressure  remained 
constant.  60  to  65  lbs.  The  collaring  in  each 
hole  was  good.  The  time  given  does  not  in- 
clude time  for  changing  drills,  but  only  actual 
drilling  time. 
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HOLE   XO.    1— DRY. 

Depth.  Drill 

Minutes.         ins.  marked. 

Collaring    4                  0  A 

Starter  Xo.  2 10                  5  B 

Starter  No.   X 27                  7  C 

Second  cross  bit 15                  5^  D 

Second  chisel   bit 10                  6^4  E 

Second   chisel  bit 27                   7  r 

Total    9Z  31 

HOLE   NO.    2— WET. 

Starter    Xo.    1    collared  ^ 

and   drilled   9                 11  <f 

Second  chiself   T^:             1-*  ^ 

Third   chisel    12                  SVz  -T 

Fourth  chisel   14                 -'>V2  I"' 

Total    42%  59 

tA  cross-bit  was  unfortunately  not  available. 

The  totals  show  iK!  minutes  to  drill  31  ins.. 

or  .33  in.  per  minute,  as  compared  with  iiVi 


HOLE   NO.    3— DRY. 

Depth.  Drill 

Minutes.         ins.  marl<ed. 
Collared     and       started 

started  hole    50                 l.  ^^ 

Second  starter  25                 6     ■  >} 

Second  cross-bit   28                   '  ^ 

Fourth   chisel    18                   ■  o 

Fifth  chisel   29                 11  t" 

Tot.il    150  4S 


minutes  to  drill  59  ins.,  or  1.34  ins.  per  minute. 
1)V  the  method  described.  Furthermore  the 
(frills  G,  H,  and  J  did  SSVa  ins.  in  aSVs  min- 
utes, as  compared  with  31  ins.  in  03  minute.^ 
with  (i  drills  bv  the  ordinary  method.  Holes  3 
and  4  were  drilled  with  two  different  ma- 
chines in  very  hard  quartzite  cross  cutting  the 
formation,     the  two   holes   were   in   identical 


rock.     The  dry  hole  was  steeper  than  the  wet 
one. 

HOLE   NO.   4— WET. 

Collar  and  starter 32  22  Q 

Second  diamond   41  28  R 

Third  chisel    14  18  S 

Total    87  68 

Thus  by  the  wet  method  68  ins.  were  drilled 
in  87  minutes,  or  .78  in.  per  minute,  as  com- 
pared with  48  ins.  in  150  minutes,  or  .33  in. 
per  minute,  by  the  dry  method.  The  two 
drills  Q  and  R  drilled  50  ins.  in  73  minutes,  as 
compared  with  48  ins.  in  loO  minutes  with  five 
drills.  It  will  be  seen  therefore  that  there  is  a 
saving  of  from  30  to  50  per  cent  in  drills 'and 
that  no  more  time  is  required  for  the  drilling 
of  a  back  hole  than  a  wet  or  down  hole. 


ROADS     AND      STREETS      SECTION 


A  New  Scarifying  Device. 

The  use  of  scarifiers  for  loosening  the  sur- 
face of  a  road  or  street  preparatory  to  re- 
surfacing is  much  less  common  in  this  conn- 


front  of  a  heavy  Z-shape  bar,  as  lon.i;  as 
width  of  roller  at  rear.  This  bar  is  connected 
by  strong  rods  to  the  rear  axle,  on  which  all 
the  pulling  strain  comes, 
spikes  is  such  that  as   the 


The   .shape   of   the 
roller  travels   for- 


to  pass  over,  but  they  are  forced  down  again 
immediately  after  passing. 

It  is  claimed  that  the  steam  pressure  feature 
assures  uniform  working  depth  of  the  spikes 
at  all  times,  and  that  no  matter  what  the  po- 
sition of  the  roller  wheels  on  an  uneven  road, 
the  scarifier  will  follow  the  surface  and  tear 
it  up  to  same  depth  in  low  places  as  the 
high  spots.  Another  advantage  claimed  is 
that  the  surface  of  a  street  may  be  broken  up 
right  to  a  crossing,  then  the  spikes  raised 
and  carried  across  and  dropped  down  exactly 
at  the  other  side,  without  disturbing  the  walk 


End  View  of  New  Scarifying  Attachment. 


Side  View  of  Attachment. 


try  than  it  should  be.  In  Kngland  scarifiers 
are  in  common  use  and  are  considered  an  in- 
dispensable adjunct  in  connection  with  steam 
rolling.  Thomas  Aitkcn,  the  English  road 
authority,  in  his  book,  "Road  Making  and 
Maintenance,''  states  that  the  saving  effected 
in  breaking  up  a  road  surface  by  using  a 
macadam  scarifier,  inclusive  of  alt  charges, 
over  that  performed  by  manual  labor,  may 
under  ordinary  circumstances  be  estimated  at 
94  per  cent. 

Several  types  of  mechanical  scarifiers  have 
been  placed  on  the  market,  perhaps  the  latest 
of  these  being  the  scarifying  attachment  shown 
in  the  accompanying  cuts.  This  attachment 
is  maiuifactured  by  the  Iluber  Manufacturing 
Co..  of  Marion,  O.,  and  is  designed  for  use 
with  the  rollers  made  by  that  firtn.  Owing  to 
the  boiler  construction  of  these  rollers  be- 
ing different  from  other  rollers  the  device  is 
not  adapted  to  other  makes. 

The  attachment  is  built  to.  and  made  a  part 
of,  the  roller  outfit.  Nine  heavy  spikes,  prop- 
erly  .shaped   and   spaced,  arc  attached   to  the 


ward  they  are  drawn  into  the  ground,  tearing 
and  breaking  it  up  to  a  sufficient  depth  to 
leave  the  whole  mass  loose  and  in  condition 
to  be  easily  shaped  up  by  the  grader.  When 
not  in  use,  the  spikes  are  carried  clear  of 
ground,  and  high  enough  that  they  do  not 
interfere  with  any  other  use  of  the  roller.  A 
strip  of  road  surface  as  wide  as  the  extreme 
width  of  roller  is  worked. 

The  spikes  are  raised  and  lowered  by  steam 
power.  .\  simple  cylinder  is  placed  beneath 
the  rear  of  the  boiler  and  steam  is  conveyed 
to  it  by  pipe  from  the  top  of  the  boiler.  The 
valve  admitting  steam  alternately  to '  either 
end  of  cylinder  is  operated  by  the  straight 
lever  at  the  platform.  As  the  piston  travels 
forward  or  back,  motion  is  transmitted  to  the 
spike  bar,  raising  or  lowering  it.  When  the 
scarifier  is  thrown  down,  the  spikes  are  held 
in  ground  by  steam  pressure.  This  gives  cu.sh- 
ioncd  compression.  If  solid  rock  should  be 
encountered,  the  piston  working  against  the 
steam  will  permit  the  spikes  to   raise  enough 


or  delaying  the  machine.  It  takes  but  a  frac- 
tion of  a  minute  to  raise  or  lower  the  scarifier, 
and  the  whole  operation  is  controlled  by  the 
one  lever.  The  boiler  shown  is  high  mount- 
ed, and  this  allows  plenty  of  room  for  attach- 
ing the  cylinder  beneath.  This  device  has  been 
patented  by  The  Huber  Manufacturing  co. 
It  has  been  tested  out,  and  will  be  for  sale  to 
purchasers  of  Huber  Rollers  this  year.. 


London's  New  Storage  Reservoir.— 
London's  newest  reservoir  was  placed  in  serv- 
ice on  Nov.  4.  This  reservoir  has  a  capacity 
of  about  1.000  million  gallons,  and  is  about 
120  acres  in  water  area.  The  water  is  drawn 
from  the  Thames.  The  cost  of  the  reservoir 
was  over  $750,000. 


Panama  Canal  excavation  for  October 
amounted  to  2,331,678  cu.  yds.  This  is  less 
than  w-as  done  in  the  corresponding  months 
for  1909  and  1910  by  about  500,000  cu.  yds. 
There  remains  to  be  excavated  42,267,739  cu. 
yds. 
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Survey  Work  and  Organization  of  the 

Engineering  Department  of  the 

Coleman  Du    Pont    Road, 

Inc.,    of    Delaware. 

The  coming  spring  will  proljably  see  con- 
struction work  under  w'ay  on  the  entire  line  of 
the  highway  to  be  built  in  Delaware  at  the  ex- 
pense of  General  Du  Pont.  This  road  on  its 
completion  is  to  be  given  the  state  free  and 
clear  of  any  incumbrance.  It  will  be  about 
10(3  miles  long,  and  therefore  will  be  one  of 
the  longest  continuous  stretches  of  highway 
ever  put  under  construction  at  one  time.  The 
construction  of  such  a  roa<l  involves  many 
features  of  interest,  not  the  least  of  which  is 
the  engineering  organization  which  will  have 
charge  of  the  work.  An  excellent  description 
of  this  organization  was  given  by  Mr.  Frank 
M.  Williams,  chief  engineer  of  the  road,  in 
the  following  paper  presented  on  Dec.  29  be- 
fore Section  D  of  the  American  .Society  for 
•he  .Advancement  of  .Science: 

The  Coleman  Du  Pont  Road.  Incorporated, 
came  into  being  in  accordance  with  the  act  by 
the  Delaware  state  legislature  authorizing  any 
boulevard  company,  which  would  comply  with 
certain  conditions,  to  construct  a  highway 
from  some  point  on  the  southern  boundary  of 
Delaware  to  a  point  in  the  vicinity  of  Wilming- 
ton in  the  northern  part  of  the  state. 

The  principal  condition  contained  in  the  act 
of  the  legislature  was  that  such  a  company,  in- 
corporated under  the  act,  should  give  to  the 
state  free  and  clear  of  any  incumbrance  a 
road  for  vehicular  travel  from  one  end  of  the 
state  to  the  other.  .\s  a  matter  of  fact  this 
legislatioji  was  passed  with  a  view  of  facilitat- 
ing the  gift  which  General  Coleman  du  Pont 
had  offered  to  Delaware  of  something  which, 
so  far  as  practical  results  are  concerned,  will 
be  of  much  more  benefit  to  the  whole  people 
of  the  state  than  would  be  gifts  of  universi- 
ties, art  galleries  or  libraries,  as  it  will  go  far 
toward  making  possible  a  development  of  the 
latent  agricultural  wealth  of  this  portion  of 
the  De!mar\ia  peninsula. 

.A.S  soon  as  the  legislation  had  been  ap- 
proved by  the  governor  and  the  necessary  pre- 
liminary steps  had  been  taken,  General  du  Pont 
began  the  making  of  surveys,  acting  for  some 
weeks  as  his  own  chief  engineer.  Thereafter 
he  employed  a  chief  engineer  and  began  build- 
ing up  a  complete  organization.  This  organ- 
ization now  consists,  beside  the  chief  engineer, 
of  an  assistant  chief  engineer,  one  division  en- 
gineer for  each  of  the  three  counties  of  New 
Castle,  Kent  and  Sussex,  a  chief  draftsman  in 
charge  of  the  department  of  plans  and  esti- 
mates, and  a  testing  engineer  in  charge  of  the 
testing  laboratory.  There  arc  14  assistant  en- 
gineers with  a  full  complement  of  instrument 
men,  rodmen,  chainmen  and  axemen,  besides  a 
corps  of  draftsmen.  A  large  field  force  was 
made  necessary  in  the  southern  part  of  the 
state  by 'reason  of  General  du  Pont's  uncer- 
tainty as  to  whether  he  would  build  on  the 
eastern  or  western  side  and  in  all  sections  by 
his  purpose  to  place  the  road  where  most  de- 
sired hy  the  greatest  number  of  residents,  in 
keeping  with  the  general  scheme  of  as  direct  a 
location  as  possible.  He  has  frecpiently  said 
that  he  plans  to  construct  the  road  where  the 
greatest  number  of  his  fellow  citizens  want  it 
if  he  can  find  out  where  that  is.  It  has  been 
necessary  therefore  to  run  lumierous  prelim- 
inary lines. 

Inasmuch  as  it  is  the.  purpose  of  the  com- 
pany to  build  a  considerable  portion  of  the 
road  with  its  own  forces,  there  is,  in  addition 
to  the  above,  a  construction  department,  di- 
rectly connected  with  the  engineering  depart- 
ment. The  organization  of  this  department  at 
present  consists  of  a  general  superintendent  of 
construction,  two  assistant  superintendents  and 
a  number  of  foremen,  time  keepers,  etc.  This 
part  of  the  organization  will  be  much  ampli- 
fied in  the  spring,  when  construction  work 
will  be  pushed  as  r.ipidly  as  possible. 

The  financial  department  and  the  right  of 
way  department  of  the  road  are  tmder  inde- 
pendent heads,  but  are  co-ordinated  with  the 
engineering  department,  though  independent 
of  it, 

In^perfecting  the  engineering  organization  it 


has  been  the  pur)-.^v;  to  place  responsibility 
tor  prchmmary  ;mi<I  lii^.d  survev  work  and  for 
construction  work  upuu  the  division  engi- 
neers and  for  that  reason  each  division  engi- 
neer has  full  authoritv  to  discharge  any  em- 
ploye working  under  him.  and  in  most  cases 
has  authority  to  lure  his  ,,wn  assistants. 

When  it  is  decided  by  the  chief  engineer  to 
run  a  certain  line,  notilioation  is  sent  to  the  di- 
vision engineer  in  whose  .livision  the  line  is 
located,  and  it  is  his  duty  to  put  a  partv  in  the 
held  at  the  earliest  possible  moment  to'make  a 
survey  of  the  line  in  ([uestion,  locating  as 
much  topography  as  may  be  necessary  to  per- 
niit  of  paper  location  being  made  from  the 
held  notes.  F;iflicnl;ir  attention  must  be  paid 
to  locating  properly  lines  between  various 
owners  and  obtaining  the  correct  names  of 
such  owners,  inasmuch  as  !>5  per  cent  of  the 
road  will  be  on  entirely  new  location,  and  also 
as  property  lines  are  not  well  deliiied  bv  fences 
m  country  where  cattle  raising  is  rare,' this  re- 
quires considerable  care.  The  division  engi- 
neer then  sends  in,  drawn  to  a  <")i)0  ft.  to  an 
inch  scale,  a  plot  of  the  line  as  run.  This  plot 
is  then  adjusted,  paper  location  made,  traced, 
blue  printed  and  one  copy  turned  over  to  the 
right  of  way  department  and  one  each  to  the 
chief  and  division  engineers. 

Preliminary  survey  parties  consist  of  an  as- 
sistant engineer  in  charge,  transitmen,  two 
chainmen  and  two  rod  and  axe  men.  /Vs 
there  are  no  adequate  maps  of  southern  Dela- 
ware and  as  the  country  is  exceedingly  level, 
it  was  necessary  in  that  portion  of  the  state  to 
evolve  some  scheme  in  order  to  connect  de- 
sirable points  without  the  necessity  of  run- 
ning numerous  random  lines.  This  was  ac- 
complished by  sending  up  rockets  at  night  and 
obtaining  a  line  of  sight  on  them.  In  one  case 
a  rocket  was  plainly  visible  at  a  distance  of  14 
miles,  and  the  line  which  was  run  from  the 
sight  thus  taken  struck  the  desired  point  with- 
in a  very  few  feet.  These  rockets  were  made 
especially  for  this  work,  and  are  of  2,  4  and  8 
lbs.  ill  weight.  Each  is  equipped  with  a  para- 
chute, carrying  a  light  of  changing  color  and 
capable  of  sustaining  itself  in  the  air  for  near- 
ly a  minute. 

The  utility  of  such  a  plan  must  be  apparent 
to  any  one  familiar  with  the  topography  of 
southern  Delaware,  where  the  general  surface 
of  the  ground  varies  in  elevation  from  30  to 
oO  ft.  above  sea  level,  and  being  heavily  wood- 
ed at  frequent  intervals  furnishes  slight  op- 
portunity for  usual  methods  of  location.  Very 
often  it  is  necessary  to  supplement  the  origi- 
nal preliminary  surveys  with  a  number  of  cut- 
off lines  or  side  locations  to  avoid  impractica- 
ble crossings  of  rivers  or  swamps  or  to  avoid 
right  of  way  difficulties  which  the  long  tan- 
gents of  the  first  line  very  often  involve.  Pre- 
liminary surveys  also  include  the  running  of 
such  random,  lines  off  the  original  line  as 
prove  necessary  to  develop  the  general  area  of 
water  sheds  and  the  location 'of  mill  ponds 
and  dams,  of  which  the  southern  part  of 
Delaware  has  a  great  number.  Up  to  the 
present  time  it  has  been  necessary  to  run 
about  470  miles  of  preliminary  location  be- 
sides the  incidental  work  mentioned  above. 
This  preliminary  work  has  now  been  finished 
in  the  county  of  Sussex,  but  there  are  four 
preliminary  parties  working  in  each  of  the 
other  two  counties. 

After  the  right  of  way  department  has  fa- 
vorably reported  on  the  line  as  run  and  the 
location  has  received  the  approval  of  General 
du  Pont,  it  is  referred  to  the  state  commission, 
composed  of  the  governor,  lieutenant  governor 
and  secretary  of  state.  Maps  are  furnished  to 
this  commission  showing  the  proposed  loca- 
tion and  a  personal  inspection  of  the  route  is 
made  by  them.  If  they  approve  such  proposed 
location  it  is  signified  by  their  signing  the 
plans  and  then  the  engineering  organization 
takes  up  the  matter  of  final  location  surveys 
and  preparations  of  plans  and  estimates. 

Final  location  survey  parties  have  in  general 
the  same  organization  as  the  preliminary  par- 
ties, except  that  they  require  one  less  axeman 
and  the  addition  of  a  stake  man  and  a  prop- 
erty line  man.  It  is  the  duty  of  the  latter  to 
interview  property  owners  and  have  them  on 
the  ground,  when  the  siirvey  party  crosses,  to 


point  out  and  agree  on  the  division  lines  be- 
tween their  respective  properties. 

It  has  been  decided  to  run  all  final  surveys 
by  the  azimuth  method,  locating  a  primary 
base  from  polar  observations  and  referring  the 
bearings  of  all  lines  to  the  true  north.  Xight 
observations  are  taken  every  fwc  or  six  miles 
of  line  run  as  a  check  upon  the  original  work. 
It  is  designed  when  this  work  is  completed  to 
leave  behind  a  base  line  extending  from  one 
end  of  the  state  to  the  other,  which  may  serve 
ultimately  for  referencing  adjacent  property 
surveys. 

The  right  of  way  taken  for  the  boulevard  is 
uniformly  200  ft.  in  width,  with  the  exception 
of  its  location  through  three  or  four  of  the 
larger  towns  and  cities,  where  it  will  be  re- 
duced to  120  ft.  It  is  the  duty  of  the  final  lo- 
cation party  to  locate  all  topography  within 
the  right  of  way  lines  and  for  100  ft.  on  either 
side,  also  to  locate  with  a  fair  degree  of  ac- 
curacy the  highways  leading  from  the  right  of 
way  to  the  nearest  railroad  or  dock,  giving 
directions  and  distances.  The  center  line  is 
marked  by  tack-centered  stakes  set  ,300  ft. 
apart  except  at  transit  points  and  on  curves. 
.All  curves  have  stakes  set  at  each  100  ft.  sta- 
tion. Tack-centered  stakes  are  set  at  the  in- 
tersection of  the  right  of  way  lines  with  every 
property  line  crossed  and  also  uniformlv  at 
each  1,000  ft.  station. 

Two  general  limits  have  been  established  for 
final  location.  One  is  that  the  limiting  degree 
of  curvature  for  the  entire  line  shall  be  5°  and 
the  other  that  the  limiting  rate  of  grade  for 
Sussex  county  shall  be  2  per  cent.  The  limit- 
ing rate  of  grade  in  Kent  county  and  in  New 
Castle  county  has  not  as  yet  been  established, 
but  it  seems  probable  that  it  will  be  3  per  cent 
in  the  former  case  and  5  per  cent  in  the  latter. 
Granite  or  concrete  monuments  will  be  set  on 
both  right  of  way  lines  1,000  ft.  apart-  and 
these  monuments  will  be  carefully  centered 
and  every  location  checked  and  rechecked  so 
that  the  lines  wdiich  they  mark  may  have  an 
accurate  azimuth  determination.  There  will 
also  be  placed  along  the  line  of  the  road  per- 
manent monuments  marked  with  the  accurate 
distances  between  the  southern  boundary  of 
Delaw-are  and  the  principal  points  in  the  state 
north  of  it. 

A  cross  section  party  closely  follows  the 
final  location  party  taking  sections  in  the  usual 
manner.  It  is  the  duty  of  this  party  also  to 
develop  existing  and  possible  drainage  courses 
and  determine  the  available  fall.  This  is 
highly  important  in  a  country  as  flat  as  that  of 
Sussex  county  and  the  southern  part  of  Kent 
county.  The  cross  section  party  establishes 
bench  marks  at  intervals  of  not  greater  than 
1,000  ft.  for  use  in  construction,  the  datum  as- 
sumed-being that  of  the  United  States  Geo- 
logical Survey.  The  organization  of  the  cross 
section  party  consists  of  an  assistant  engineer 
in  charge,  instrument  man  and  two  rodmen. 
Up  to  the  present  time  about  70  miles  of  cross 
sections  have  been  taken. 

.'\s  fast  as  the  field  work  for  the  final  sur- 
veys and  cross  sections  have  been  completed 
the  notes  are  forwarded  to  the  Wilmington 
office  for  platting. 

The  location  notes  sent  in  are  platted  on 
two  scales.  One  plat  is  made  on  the  scale  of 
500  ft.  to  the  inch,  showing  the  adjacent  rail- 
road switches  and  barge  docks,  with  the  high- 
ways leading  from  them  to  the  pi-oposed  route,' 
as  well  as  the  line  of  the  proposed  route  itself 
and  the  various  topography  upon  it.  The  con- 
struction plans  are  made  in  standard  size  of 
24x3G  ins.,  giving  the  plan  on  a  scale  of  100  ft. 
to  the  inch  and  the  profile  and  grade  line  on  a 
scale  of  10  ft.  vertically  and  100  ft.  horizon- 
tally. The  road  sections  are  generally  in  the 
form  of  standards  and  are  on  a  scale  of  10  ft. 
to  the  inch. 

After  the  platting  of  the  notes  has  been 
completed,  an  experienced  road  engineer  is 
sent  over  the  line  with  a  blue  print  showing 
the  profile  with  a  trial  grade  line  to  make  such 
changes  as  may  be  necessary  to  better  provide 
for  the  distribution  of  materials  and  the  per- 
fection of  the  drainage  system.  This  work  is 
in  the  hands  of  the  department  of  plans  and 
estimates,  but  employs  the  division  engineer  of 
each  division  in  a  consulting  capacity  as  to  the 
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work  planned  for  his  particular  division. 

The  organization  of  the  department  of  plans 
and  estimates  comprises  the  chief  draftsman, 
two  assistant  chief  draftsmen  and  a  requisite 
number  of  draftsmen,  tracers,  calculators,  etc. 
Attached  to  this  office  is  also  a  blue  printing 
department.  After  the  determination  of  the 
grades,  section  and  type  of  road  to  be  con- 
structed, the  plans  and  estimates  are  com- 
pleted. Wherever  possible,  standards  are  em- 
ployed for  small  structures,  but  anything  re- 
quiring special  treatment  is  made  the  subject 
of  a  special  plan.  This  department  is  under 
the  direct  supervision  of  the  assistant  chief 
engineer. 

The  testing  laboratory,  directly  under  the 
supervision  of  the  chief  engineer,  is  in  charge 
of  a  testing  engineer  and  is  thoroughly 
equipped  for  the  testing  of  oils,  asphalts,  tars, 
cement  and  sand.  The  equipment  of  this  lab- 
oratory is  further  supplemented  by  the  testing 
laboratory  of  the  E.  I.  Du  Pont  De  Nemours 
Powder  Co.'s  works. 

Thomas  Aitken  of  Cupar,  Fife,  Scotland, 
and  Ernest  Storms  of  Brussels,  Belgium,  have 
been  employed  as  consulting  engineers.  They 
visited  the  line  of  the  work  during  the  latter 
part  of  the  summer  and  made  many  sugges- 
tions as  to  methods  of  construction,  materials, 
etc.  They  also  made  exhaustive  studies  of 
sub-soil  conditions,  for  the  determination  of 
which  they  sunk  a  considerable  number  of  test 
pits.  During  their  stay  several  short  sections 
of  experimental  road  were  laid  down.  They 
are  now  kept  in  touch  with  the  work  by  corre- 
spondence. General  du  Pont,  himself  an  engi- 
neer, has  also  supplied  a  considerable  amount 
of  data  and  information. 

The  offices  of  the  chief  engineer  and  assist- 
ant chief  engineer  are  at  Wilmington,  as  is 
also  the  office  of  the  division  engineer  of  New 
Castle  county.  The  offices  of  the  division  en- 
gineers of  Sussex  and  Kent  counties  are  at 
Georgetown  and  Dover  respectively. 

The  work  of  the  engineering  organization 
has  been  greatly  facilitated  by  the  use  of  auto- 
mobiles furnished  by  General  du  Pont.  There 
have  been  four  of  these  and  they  have  enabled 
the  engineers  in  charge  to  keep  closely  in 
touch  with  every  operation  in  the  field.  The 
engineering  equipment  is  nearly  all  new  and 
very  ample. 

Construction,  which  began  late  in  the  fall, 
has  been  carried  on  as  vigorously  as  weather 
conditions  would  permit.  Twelve  miles  of 
road  have  been  graded  and  nearly  all  the  cul- 
verts for  this  section  have  been  built  and 
about  two  miles  of  surfacing  is  nearing  com- 
pletion. The  construction  department,  which 
has  handled  a  considerable  part  of  this  work, 
is  also  engaged  in  the  development  of  gravel 
pits  and  stone  quarries. 

Early  next  spring  it  is  planned  to  begin 
construction  on  the  whole  line.  As  nearly  as 
can  now  be  determined  this  line  will  be  about 
106  miles  in  length. 


Notes  on  Road  and  Street  Work. 

Spreading  Traffic  Over  the  Road  Surface. 
—A  simple  method  for  spreading  traffic  over 
the  road  surface  is  employed  at  Versailles, 
France.  When  a  road  begins  to  rut  three  cob- 
blestones are  put  in  the  rut  and  a  fourth  cob- 
blestone is  placed  on  top  of  the  other  stones. 
This  top  cobblestone  is  painted  white.  After 
a  time  these  stones  are  moved  to  another  part 
of  the  road,  which  has  begun  to  show  signs 
of  wear,  thus  compelling  the  traffic  to  use  all 
of  the  road  surface. 

Dust  Laying  and  Road  Preservation  in 
the  District  of  Columbia. — During  the  fis- 
cal year  ending  June  30,  1911,  the  use  of  oil 
for  dust  laying  and  road  preservation  in  the 
District  of  Columbia  was  considerably  ex- 
tended. Five  steel  tanks,  each  containing 
15,000  gals,  of  oil  for  road  use  were  erected 
at  various  railroad  points.  The  total  costs  of 
these  tanks  was  $2,86-3.  Oils  of  several  kinds 
were  used,  including  a  considerable  amount  of 
emulsified  oil.  According  to  the  last  report  of 
the  Engineer  Department  of  the  District  the 
latter  is  found  better  adapted  to  residence 
streets  where  there  is  much  foot  traffic,  on  ac- 
count of  being  less  adhesive  to  the  feet  when 
first  applied.     It  is  also  less  expensive.     The 


TABLE  I.— AVER.A.GE  COST  PER  SQrARE   YA):D  OF  APPLYING  DUST  PREVENTIVES. 

Ht-avv  oils.  _ 

■re-  tr. 

" .-;  :z^B  c 

Location   of  worK.                                                      ■"  >>  OjjS'  g              S 

-<3«  c  ?  ^             .- 

_^  Sa-a  -2              £ 

.-.  0)  rt  a  c  p              o 

O  a  J  d  a  H              K 

Ridge  Road.  Rock  Creek  Park  (liquid  aisphalt) $0,037  $0,010  $0,003         $0.04.' 

Twentieth  Street,  etc.   (asphaltoilene),   (contract) '  .050  .010  .008            .06S 

Connecticut  Avenue   (Standard   No.    6) 012  .018  .004             .034 

Light  oils. 
Rock  Creek  Church  Road  (Texas  Road  oil  No.  2),  one  application 

only-- Oil  .002  .000             .01: 

Wisconsin  Avenue  (emulsified  oil),  IS  applications  per  season 022  .012  .000             .034 

Militarv  Road  (tarvia  B) 038  .021  .003             .061 

Various  streets  (calcium  chloride),  eight  applications 030  =.011            .04] 

'.\pplied  bv  contract,  hauling  included  in  price  of  oil. 

=This  work  done  in  fiscal  year  1912  and  used  for  comparison.     Two  or  three  applications  per  sea- 
son would  be  needed. 
^This  cost  v.-ill  be  much  reduced  next  year  by  machine  application. 


heavier  oils  are  found  to  be  best  adapted  to 
roads  with  a  preponderance  of  automobile 
travel;  and  the  lighter  oils  more  frequently 
applied  to  roads  having  more  heavy  hauling 
and  to  roads  with  very  loose  surface.  The 
selection  of  an  oil  for  a  particular  road  is  thus 
dependent  upon  the  character  of  the  surface 
and  of  the  traffic.  The  use  of  tarvia  B  and 
tarvia  A  and  calcium  chloride  were  continued, 


hand  or  steam  rollers  and  finally  finished  by 
means  of  a  steam  roller  of  not  less  than  5  tons 
weight  to  a  firm  condition  as  to  compression  and 
to  a  regular  section  in  a  manner  entirely  similar 
to  that  of  new  construction.  It  is  the  intent  of 
this  specification  that  new  work  shall  be  joined 
to  old  in  all  cases  with  a  hot  joint,  and  the  con- 
tractor is  expected  to  make  every  reasonable 
effort  to  secure  this  result.     Successive  heating? 
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Section  A-B 
Half  Elevation  and  Section  of  Concrete    Sidewalk  at   Hillsboro,  III, 


each  giving  good  results  commensurate  with 
the  cost  of  application.  The  latter  is  found 
to  be  especially  advantageous  on  residence 
streets  with  only  local  travel,  the  streets  al- 
ways presenting  a  clean,  damp  appearance 
where  it  is  used.  The  cost  of  applying  the 
various  dust  preventives  per  sq.  yd.  per  season 
is  found  to  be  about  as  shown  in  Table  I.  the 
figures  representing  an  average  cost  in  an 
average  situation : 

Resurfacing  Asphalt  by  Lutz  Heater 
Method. — During  the  fiscal  year  ending 
June  30,  1911,  a  total  area  of  78,794  sq.  yds. 
of  asphalt  pavement  at  Washington,  D.  C. 
was  resurfaced  by  the  Lutz  heater  method,  at 
an  average  cost  of  68.17  cts.  per  sq.  yd.  The 
specifications  for  resurfacing  by  the  heater 
method  were  as  follows :  The  engineer  com- 
missioner may  order  certain  streets  resur- 
faced by  what  is  known  as  the  Lutz  asphalt 
heater  method  or  a  similar  device  satisfactory 
to  the  engineer  commissioner,  as  follows : 

The  old  surface  of  the  street  shall  be  heated 
and  softened  by  means  of  this  heater  to  the  sat- 
isfaction of  the  engineer  commissioner  or  his 
authorized  agent,  and  so  much  of  the  old  as- 
phalt topping  so  softened  shall  be  removed  as 
may  be  directed.  Immediately  upon  the  surface 
exposed  by  the  removal  of  the  aforesaid  old  top 
there  shall  be  deposited  new  asphaltic-top  ma- 
terial, and  Immediately  the  same  shall  be  spread 
by  means  of  hot  shovels  and  rakes  to  such  an 
amount  and  of  such  thickness  as  will  not  be  less 
than  114  ins.  before  compression,  as  may  be  di- 
rected by  the  district  inspector  assigned  to  the 
work,  the  intention  being  to  cover  the  new  sur- 
face while  stilt  hot  with  hot  new  material.  This 
new  material  shall  without  delay  be  rolled  with 


shall  be  made  when  necessary,  as  above  de- 
scribed, until  the  entire  street  or  such  portions 
thereof  as  indicated  has  been  covered.  This 
class  of  resurfacing  will  not  be  considered  new- 
work,  and  therefore  no  retent  will  be  held  on  the 
amount  paid  for  this  class  of  work.  The  same 
will  be  paid  for  by  the  cubic  foot  of  material 
furnished,  and  the  price  bid  on  material  for  this 
class  of  work  will  include  all  incidental  work  in 
connection  therewith,  such  as  cutting  out  old 
material  where  necessary  and  removing  same, 
also  removing  old  heated  material,  cleaning  up, 
etc.,  as  in  the  case  of  ordinary  repairs.  In  the 
event  that  asphaltic  binder  is  required  in  con- 
nection with  this  work  it  will  be  paid  for  by  the 
cubic  foot  at  the  price  named  in  item  4  of  the 
contract  prices  herein  for  binder  furnished  in 
connection  -n^ith  resurfacing  work. 

Concrete  Sidewalk  and  Retaining  Wall. — 
An  interesting  type  of  combination  reinforced 
concrete  sidewalk  ancl  retaining  wall  has  been 
constructed  recently  on  Seward  St.  in  the 
City  of  Hillsboro,  111.  In  order  to  bring  the 
sidewalk  to  grade  it  was  either  necessary  to 
carry  it  on  a  fill  or  support  it  by  means  of 
piers.  The  idea  of  making  a  fill  was  aban- 
doned because  additional  land  could  not  be 
secured,  which  would  have  necessitated  the 
building  of  a  retaining  wall  to  hold  the  earth 
in  place.  At  35  cts.  per  cu.  yd.  for  filling  and 
allowing  the  slopes  to  encroach  upon  adjoin- 
ing property;  that  is,  building  no  retaining 
wall,  the  cost  was  estimated  at  about  $1,70'' 
To  build  the  retaining  wall  would  havr 
brought  the  total  cost  considerably  above  the 
estimated  cost  of  a  sidewalk  supported  on 
piers.  As  built  the  600  ft.  long,  reinforced 
concrete    sidewalk    rests    on    reinforced    con- 
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Crete  piers  every  25  ft.  The  sidewalk  is  sup- 
ported by  means  of  two  reinforced  concrete 
beams  running  parallel  with  the  walk.  The 
concrete  beam  next  to  an  adjoining  road  is 
carried  down  sufficiently  to  act  as  a  retaining 
wall  and  to  protect  the  adjacent  slope  on  the 
side  road  from  sliding  off.  The  accompany- 
ing illustration  shows  a  half-elevation  and  sec- 
tion of  the  construction,  according  to  the  plans 
prepared  by  the  Illinois  Highway  Commission. 
The  contract  was  awarded  to  the  P.  J.  Gog- 
gin  Construction  Co.,  Areola,  111.,  for  $2,485. 
Road  Construction  and  Maintenance. — 
The'  American  Society  of  Civil  Engineers  is 
to  hold  three  meetings  on  Jan.  19  and  20th  at 
its  headquarters,  220  West  57th  St.,  New 
York,  at  which  the  subject  for  discussion  will 
be,  "Road  Construction  and  Maintenance."  At 
the  first  meeting  at  10  A.  M.,  Jan.  1!),  two 
subdivisions  of  the  subject  will  be  discussed: 
(1)  "Drainage  and  Foundations."  The  dis- 
cussion on  this  topic  will  be  introduced  by 
James  Owen,  M.  Am.  Soc.  C.  E.  (2)  "Fil- 
lers for  Brick  and  Block  Pavements."  The 
opening  discussion  on  this  topic  will  be  by 
George  W.  Tillson,  M.  Am.  Soc.  C.  E.  .\t  the 
second  meeting  at  2  P.  M.,  Jan.  10,  the  fol- 
lowing subdivision  of  the  subject  will  be  dis- 
cussed; (3)  "Bituminous  Surfaces."  This 
topic  will  be  introduced  by  A.  W.  Dean,  M. 
Am.  Soc.  C.  E.  The  following  subdivision  of 
the  subject  will  be  discussed  at  the  third  meet- 
ing on  Jan.  20:  (4)  "Use  of  Bituminous  Ma- 
terial in  Penetration  and  Mixing  Methods." 
The  discussion  on  this  topic  will  be  intro- 
duced by  Linn  White.  A  number  of 
Engineers  specially  interested  in  Road  Con- 
struction have  agreed  to  be  present  and  to 
take  part  in  the  discussion  of  each  of  these 
topics,  and  it  is  the  intention  to  afford  an  op- 
portunity to  all  who  attend  the  meetings  to 
present  their  opinions.  All  Engineers,  wheth- 
er members  of  the  Society  or  not,  are  cor- 
dially invited  to  attend  these  meetings,  and  it 
is  hoped  that  the  resulting  discussion  when 
collated  and  published  will  bring  the  whole 
subject  up  to  date. 

The    Chemistry    of    Modem    Highway 

Enginering.* 

With  the  modern  evolution  of  the  ordinary 
macadam  road  to  the  bituminized  or  bitumin- 
ous form,  the  old  situation  has  entirely 
changed,  and  while  it  is  still  possible  for  an 
engineer  with  little  or  no  knowledge  of  the 
chemistry  of  road  materials  to  construct  a 
good  road,  his  chances  of  so  doing  are  far 
less  than  they  were  in  the  old  days.  So 
much  has  already  been  written  concerning  the 
causes  for  bringing  these  new  materials,  com- 
monly known  as  bitumens,  into  the  field  of 
highway  construction,  that  it  seems  unneces- 
sarj'  in  this  paper  to  discuss  them  in  detail. 
It   may  be    stated,   however,   that   the   devel- 

'  opment  of  a  new  class  of  traffic,  motor  ve- 
hicles, has  made  it  necessary  to  utilize  some 
form  of  binder  other  than  rock  dust,  to  hold 
the  larger  stone  fragments  in  place  and  pre- 
serve the  integrity  of  the  road.  The  bitumens 
as  a  class  have  given  more  promise  of  suit- 
alsilitj'  than  any  other  materials,  and  their 
utilization  for  this  purpose  during  the  past 
few  years  has  developed  to  an  enormous  ex- 

:   tent. 

Unlike  road  stone  the  use  of  bitumens  is  not 

'   controlled   by   their    local    occurrence,    as   the 

'  amount  required  for  the  treatment  or  con- 
struction of  a  road  is  not  so  great  as  to  make 
the  cost  of  transportation  prohibitive  except 
for  very  long  distances.  The  utilization  of 
these  materials  is  not,  therefore,  confined  to 

i  localities  in  which  they  occur,  except  in  rare 
instances.     This    fact   makes    it    possible    for 

'  the  highway  engineer  to  choose  from  a  far 
larger  number  of  materials  than  formerly,  but 

I  owing  to  the  complex  nature  and  great  va- 
riety of  these  materials,  the  selection   of  the 

j  best  available  for  a  given  purpose  is  a  much 

,  more   difficult   matter.     These   substances   are 
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as  a  rule  new  to  him,  and  in  the  matter  of 
selection  he  has  been  obliged  either  to  depend 
upon  the  experience  that  a  comparatively  few 
have  so  far  gained,  or  else  to  select  a  ma- 
terial at  random  and  himself  experiment  with 
its  use.  Whichever  ho  does,  it  is  safe  to  say 
that  unless  he  thoroughly  understands  the 
properties  of  the  materia!  which  he  uses  he 
can  never  be  certain  oi  r-sults. 

At  the  present  time,  many  highway  engi- 
neers know  bitumens  only  as  black,  more  or 
less  sticky  substances  which  range  from  fluid 
to  semi-fluid  consistency.  To  some  they  are 
all  tars  or  all  oils,  or  all  asphalts,  the  mean- 
ing of  these  terms  being  at  best  very  vague. 
Trade  products  are  known  by  name  only,  and 
when  it  is  desired  to  describe  these  products 
in  somewhat  more  detail,  the  use  of  such 
terms  as  "asphalt  contents,"  "percentage  as- 
phalt," etc.,  are  often  used  with  rare  indis- 
crimination. 

The  fact  that  bituminous  road  materials  are 
subject  to  many  changes  both  during  and 
after  application,  makes  it  impossible  to  de- 
termine by  purely  physical  tests  just  what 
properties  a  given  m.itcrial  will  develop  after 
being  placed  on  or  in  the  road,  and  a  knowl- 
edge of  the  chemistry  of  such  materials  is 
therefore  essential  to  their  best  use.  The 
subject  is  a  comparatively  new  one,  both  to 
the  engineer  and  the  chemist,  and  while  a  cer- 
tain amount  of  progress  along  this  line  has 
been  made  by  a  few  progressive  men.  there 
is  much  yet  to  be  learned.  And  here  we  ar- 
rive at  a  very  important  fact.  Neither  the 
chemist  nor  the  engineer,  can  by  himself,  se- 
cure a  practical  application  of  chemistry  to 
road  building,  the  former  because  he  is  ig- 
norant of  the  principles  of  highway  construc- 
tion and  the  conditions  which  have  to  be  met 
in  practice,  and  the  latter  because  he  is  de- 
ficient in  chemical  training.  It  is  only  by 
close  co-operation  on  the  part  of  chemist 
and  engineer  that  ultimate  success  can  be  ob- 
tained. The  subject  is  of  considerable  inter- 
est from  the  standpoint  of  industrial  chem- 
istrv  but  few  chemists  have  given  it  serious 
consideration  because  of  the  lack  of  demand 
for  their  services  on  the  part  of  engineers. 
To  the  author's  mind,  the  cause  for  this  lies 
in  the  lack  of  chemical  education  of  the  high- 
way engineer. 

It  is  evident  that  the  great  majority  of  high- 
way engineers  cannot  also  become  chemists, 
and  the  question  at  once  presents  itself  as  to 
just  what  extent  his  chemical  education  should 
be  carried.  The  answer  is  not  as  simple  as  it 
might  at  first  thought  appear  to  be,  but  there 
are  undoubtedly  certain  facts  concerning  the 
chemistry  of  bituminous  road  materials  with 
which  the  highway  engineer  should  be  thor- 
oughly familiar.  In  the  first  place,  he  should 
have  some  knowledge  of  the  origin,  occur- 
rence and  production  of  various  types  of  na- 
tive and  artificial  bitumens.  He  should  have 
a  comprehensive  idea  of  the  processes  of  re- 
fining these  products  and  of  the  methods  of 
manufacture  by  which  they  are  converted  into 
road  materials.  He  should  acquire  the  funda- 
mental principles  of  hydrocarbon  chemistry  to 
the  extent  of  at  least  knowing  the  more  im- 
portant series  of  compounds  which  are  at  pres- 
ent in  bituminous  materials.  He  will  then 
be  able  to  appreciate  their  great  complexity 
in  composition,  which  is  accountable  for  their 
widely  varving  behavior  in  practical  use.  With 
this  knowledge  he  will  be  in  a  position  to  in- 
telligently study  the  methods  of  examination 
which  have  been  devised  for  bituminous  ma- 
terials, and  to  correctly  interpret  the  result 
of  such  examination  as  regards  their  identifi- 
cation. His  engineering  experience  will  then 
enable  him  to  correlate  the  results  of  exam- 
ination to  those  obtained  in  practical  con- 
struction, and  if  he  has  an  opportunity  to  con- 
duct original  experimental  work,  the  knowl- 
edge thus  acquired  will  lead  him  to  develop 
new  fields  in  chemical  investigations  pertain- 
ing to  highway  work,  and  to  co-operate  with 
the  chemist  in   such  work. 

Some  few  highway  engineers  have  acquired, 
or  are  acquiring  this  information,  but  to  the 
rank  and  file,  the  chemistry  of  the  bitumens 
is  a  sealed  book  enshrouded  in  more  or  less 


mystery;  something  they  feel  that  they  should 
like  to  become  acquainted  with,  but  do  not 
know  just  how  to  proceed.  They  read  specifi- 
cations for  bituminous  road  and  paving  ma- 
terials, and  glimpse  the  purposes  of  those 
who  have  framed  them;  they  perhaps  study 
one  of  the  few  books  that  have  been  published 
on  the  subject,  but  fail  to  grasp  it  comprehen- 
sively enough  to  derive  real  benefit  thereby 
In  fact,  this  smattering  of  knowledge  is  apt 
to  prove  more  troublesome  than  otherwise 
when  they  attempt  to  utilize  it  in  practical 
work.  Such  procedure  may  be  compared  to 
that  of  the  layman  who  reads  a  materia 
medica  and  then  attempts  to  practice  medicine 
upon  himself  or  his  neighbors.  The  results 
are  apt  to  be  the  same,  injurious  to  the  pa- 
tient. The  comparison  may  be  carried  further 
.•\n  expert  in  the  chemistry  of  road  materials 
and  its  practical  application  is,  in  fact,  a  road 
doctor.  He  is  called  upon  to  inspect  an  old 
road  in  bad  condition  or  the  location  of  a 
new  one,  and  prescribe  a  remedy  in  the  one 
case  or  precautionary  measures  of  construc- 
tion in  the  other.  He  first  of  all  diagnoses  lo 
cal  conditions,  available  materials  of  construc- 
tion, climate,  character  of  the  sub-grade  and 
foundation,  drainage,  both  natural  and  artifi- 
cial, the  kind  and  volume  of  traffic  to  which 
the  road  is  or  will  be  subjected,  etc.,  etc.  .  He 
then  writes  a  prescription  in  the  form  oi  a 
specification.  Also,  like  the  doctor  of  medi- 
cine, he  promptly  submits  a  bill  for  services 
rendered— but  this  is  not  pertinent  to  the  pres- 
ent discussion.  If  his  diagnosis  is  correct, 
and  his  experience  sound,  his  prescription  will 
act  as  a  cure  or  preventive  if  properly  ap- 
plied, and  perhaps  his  specifications  will  be 
published  in  some  engineering  magazine.  The 
same  thing  will  occur  in  other  instances  and 
through  the  medium  of  the  technical  press 
the  highway  engineer  finds  himself  in  posses- 
sion of  a  number  of  valuable  specifications 
for  bituminous  road  and  paving  materials. 

Now,  as  in  the  case  of  a  prescription,  few 
people  would  care  to  apply  it  to  a  different 
type  of  sickness  than  that  for  which  it  was 
written,  and  fewer  still  would  dare  to  com- 
bine two  or  more  prescriptions  into  one.  This, 
however,  is  just  what  has  frequently  been 
done  by  highway  engineers  in  the  inatter  of 
specifications  for  bituminous  materials,  and 
in  many  cases  the  results  have  proved  the  fal- 
lacy of  the  procedure.  Either  a  totally  un- 
suitable material  has  been  specified  or  else 
certain  clauses  in  the  specifications  are  in- 
compatible, and  the  specifications  therefore 
impossible.  Frequent  instances  of  this  sort 
have  come  within  the  author's  notice,  and  a 
number  of  cases  might  be  cited  where  specifi- 
cations have  been  framed,  by  combining 
clauses  from  specifications  of  two  such  dis- 
similar materials  as  crude  petroleum  and 
residual  coal  tar.  Such  things  would  not  oc- 
cur if  the  highway  engineer  was  more  fa- 
miliar with  the  chemistry  of  the  materials 
specified.  That  these  matters  are  receiving 
serious  consideration  is  evidenced  by  the  fact 
that  the  education  of  our  highway  engineers 
in  this  subject  has  recently  been  cared  for 
in  a  post-graduate  course  in  highway  engi- 
neering by  one  of  our  leading  educational  in- 
stitutions,  Columbia  University. 

The  chemistry  which  a  modern  highway  en- 
gineer should  know,  according  to  the  author's 
idea,  has  already  been  outlined  in  a  general 
way,  but  in  the  matter  of  the  examination  of 
road  materials,  especially  those  coming  under 
the  classification  of  bitumens,  it  may  not  be 
amiss  to  enter  into  somewhat  more  detail. 
These  products  consist  of  a  great  variety  of 
complex  mixtures,  solutions  and  emulsions  of 
hydrocarbons  and  their  derivatives,  together 
with  varying  quantities  of  organic  matter  not 
bitumen,  mineral  matter,  etc.  They  consist  of 
petroleum  and  petroleum  products,  including 
residual  petroleums,  fluxes,  oil-asphalts  and 
fluxed  or  cut-back  oil-asphalts ;  malthas,  na- 
tive asphalts,  and  other  solid  native  bitumens 
and  asphaltic  cements  produced  by  fluxing 
them ;  coal  tar;  and  water  gas  tars,  their  dis- 
tillates and  residues;  mixtures  of  tar  with  pe- 
troleum or  asphalt  products,  bituminous  emul- 
sions and  factitious  asphalts;  bituminous  ag- 
gregates, including  rock  asphalts  or  bitumii^- 
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ous  rocks,  bituminous  concrete  and  asphalt  or 
other  bituminous  topping. 

It  is  often  an  exceedingly  difficult  matter 
for  even  the  analytical  chemist  to  differentiate 
between  certain  of  these  products,  but  the 
principal  classes  or  groups  can  usually  be 
identified  with  little  difficulty.  The  engineer 
should  be  able  to  do  this.  He  need  not  neces- 
sarily carry  out  the  examinations  himself,  but 
he  should  know  how  to  do  so  if  occasion  re- 
quires and  a  laboratory  course  of  instniction 
should  therefore  be  included  in  his  training. 
Such  instruction  should  be  given  along  broad 
genera!  lines  owing  to  the  varying  methods  of 
examinations  at  present  practiced.  Because  of 
this  lack  of  standardization  he  should  be  given 
ample  opportunity  to  compare  the  relative  ad- 
vantages and  disadvantages  of  various  meth- 
ods, and  to  study  their  relation  to  each  other. 

He  should  learn  the  ranges  in  specific  grav- 
ity of  the  various  types  of  bitumens  and  to 
what  extent  they  are  affected  by  non-bitumin- 
ous matter  of  different  sorts  which  are  found 
in  certain  types  of  native  asphalt,  oil-asphalts 
injured  by  overheating,  tars,  etc.  He  should 
understand  the  reason  for  using  a  number  of 
solvents  in  determining  the  characteristics  of 
these  materials  with  relation  to  their  identifi- 
cation, process  of  manufacture  and  behavior 
after  application.  He  should  appreciate  the 
difficulties  of  quantitatively  determining  all  of 
the  constituents  of  a  road  or  pavement  from 
the  examination  of  a  finished  section ;  why, 
for  instance,  it  may  be  impossible  to  extract 
all  of  the  bituminous  material  if  a  large 
amount  of  finely  divided  mineral  matter  is 
present  and  why  the  recovery  of  the  bitumen 
in  its  original  condition  is  often  impracticable. 

He  should  learn  to  distinguish  crude  ma- 
terials from  cut-back  products,  and  cut-back 
products  from  straight  residuals :  what  quali- 
tative tests  may  be  made  to  determine  the 
presence  of  tar  in  petroleum  or  asphalt  prod- 
ucts, and  vice  versa ;  what  tests  indicate  chem- 
ical stability ;  in  what  products  chemical  sta- 
bility is  a  desirable  feature  and  in  what  prod- 
ucts chemical  changes  are  to  be  looked  for 
and  relied  upon  to  improve  the  quality  of  the 
material  for  road  purposes.  He  should  un- 
derstand the  principles  of  fluxing;  why  the 
combination  of  certain  bitumens  will  not  pro- 
duce a  good  road  binder  and  why  the  inferior 
quality  of  such  combinations  does  not  neces- 
sarily indicate  inferiority  in  either  of  the 
constituents.  These  and  many  other  questions 
of  a  similar  nature  are  matters  which  are  of 
the  greatest  practical  interest  in  modern  high- 
way work. 

It  seems  unnecessary  to  enter  into  a  lengthy 
dissertation  on  all  the  chemical  tests  applied 
to  bitumens  with  which  the  highway  engineer 
should  have  a  general  acquaintance,  but  a  few 
others  of  special  interest  may  be  mentioned, 
such  as  distillation,  bromination  and  sulphona- 


tion  ti-'Sis.  determination  of  phenols,  naphlb.i- 
lene.  paraffin  scale,  carbenes,  sulphur,  etc. 

The  stati-ment  has  been  made  by  some  that 
the  more  useful  tests  applied  to  bituminous 
road  materials  are  not  chemical,  but  physical 
tests,  and  that  the  former  being  of  little  value 
should  l)e  eliminated  and  reliance  placed  upon 
the  latter  for  obtaining  the  necessary  informa- 
tion regarding  the  properties  of  these  ma- 
terials. At  a  very  recent  gathering  of  high- 
way engineers  and  others  interested  in  road 
building,  a  statement  of  this  nature  was  made 
from  tiie  platform,  the  speaker  supporting  his 
argument  liy  reference  to  the  customary  meth- 
od's of  examining  Portland  cement.  Reasons 
have  already  been  advanced  in  the  first  part 
of  this  pape'r  which  disprove  such  statements, 
but  for  those  engineers  w^ho  hold  similar 
views,  of  which  there  appear  to  be  quite  a 
few,  attention  should  be  called  to  the  mis- 
application  of   such   arguments. 

In  the  first  place,  it  is  safe  to  say  that  few 
industries  are  so  completely  dependent  upon 
the  application  of  chemical  principles  as  the 
manufacture  of  Portland  cement.  This  is  so 
fully  appreciated  by  the  manufacturers  that 
every  cement  mill  of  importance  employs  its 
owm  chemist.  At  almost  every  stage  of  the 
process  of  manufacture,  chemical  analyses  are 
made,  analyses  of  the  raw  materials  which 
are  used,  of  the  mix  before  it  is  burned  and 
of  the  clinker  after  it  has  emerged  from  the 
kiln.  The  chemical  composition  of  the  finished 
product  is  very  clearly  fixed  within  certain 
narrow  limits  and  all  of  the  physical  proper- 
ties of  the  cement  are  known  to  be  controlled 
primarily  by  the  relative  proportions  of  the 
various  elements  present,  and  secondly,  by  the 
peculiar  combinations  which  these  elements 
have  assumed  during  the  process  of  manufac- 
ture. The  second  factor  is  of  such  im- 
portance that  from  the  ultimate  analysis  of 
the  cement  no  surety  of  its  physical  proper- 
ties can  be  determined  by  the  consumer,  and 
so  recourse  is  had  mainly  to  physical  tests. 
Could  the  mineral  composition  or  peculiar 
chemical  combinations  which  are  present  be 
quantitatively  determined  by  chemical  analysis 
the  entire  method  of  examining  cement  would 
lie  revised  and  considerably  shortened  by  the  i 
elimination  of  some  of  the  physical  tests.  As 
it  is,  most  specifications  for  Portland  cement 
call  for  the  determination  of  at  least  two 
chemical  elements  or  radicals. 

In  the  case  of  bituminous  cements,  as  well 
as  Portland  cements,  an  ultimate  analysis,  i. 
e.,  a  quantitative  determination  of  the  ele- 
mental constituents,  is  seldotn  of  value  in  de- 
termining the  suitability  of  the  product  for 
practical  use.  With  the  former,  however,  it 
is  possible  to  determine  by  chemical  means 
many  of  the  compounds  which  are  present  in 
the  material  and  to  at  least  separate  them 
into  certain  series  of  compounds  which  are 
known  to  possess,  or  to  impart  to  the  original 
substance    definite    properties.      The    possibili- 


ties of  the  practical  application  of  chemical 
■inalysis  in  the  testing  of  bituminous  cements 
is,  therefore,  much  greater  than  in  the  case 
of  Portland  cements.  This  is  due  to  the 
greater  flexibility  of  bitumens  and  their  sus- 
ceptibility to  processes  of  distillation,  sublima- 
tion, various  kinds  of  fractionation  and  tj 
their   solubility  in  menstrums. 

The  fact  that  different  bitumens  vary  so 
widely  in  general  characteristics,  makes  a 
chemical  examination  more  necessary.  The 
chemistry  of  bituminous  road  materials  has 
as  yet  received  but  little  attention,  but  as  the 
demand  for  knowledge  on  this  subject  in- 
creases, as  it  surely  will,  more  chemists  will 
enter  the  field  and  much  valuable  information 
will  be  obtained  to  the  benefit  of  highway 
construction. 

The  foregoing  remarks  should  in  no 
sense  be  construed  as  belittling  the  physical 
tests  commonly  applied  to  bituminous  road 
materials.  The  value  of  many  such  tests  is 
indisputable  and  some  of  them  with  perhaps 
slight  modification  will  continue  to  be  used 
indefinitely.  Their  significance,  however,  will 
be  much  more  clear  when  they  are  consid- 
ered in  connection  with  certain  chemical  tests. 
For  instance,  in  a  given  piece  of  road  con- 
struction or  treatment,  a  certain  fluid  bitumen 
may  be  as  suitable  for  use  as  a  semi-solid  bi- 
tumen of  another  type.  In  such  cases,  what 
standard  of  purely  physical  properties  can 
cover  both  and  be  of  any  value?  It  is  evident 
that  no  one  physical  standard  can  be  applied 
to  both,  but  each  can  be  covered  by  a  physical 
standard  if  such  standards  are  modified  by 
chemical    tests. 

In  conclusion,  one  other  question  relating  to 
the  chemistry  of  road  materials,  which  has 
been  accorded  some  recent  discussion  in  en- 
gineering magazines,  may  be  touched  upon. 
"Should  the  highway  engineer  do  his  own 
testing,  or  should  it  be  placed  in  the  hands 
of  the  chemist?"  Arguments  have  been  ad- 
vanced in  support  of  both  sides  of  this  ques- 
tion, but  to  the  author's  mind  there  is  only 
one  logical  answer,  in  so  far  as  the  chemistry 
of  the  subject  is  concerned.  Modern  condi- 
tions are  calling  for  the  work  of  specialists  in 
highway  construction,  as  in  many  other 
branches  of  engineering,  and  it  is  not  reason- 
able to  expect  that  the  man  whose  training 
has  been  primarily  developed  along  engineer- 
ing lines  can  satisfactorily  apply  the  princi- 
ples of  other  highly  specialized  subjects  to  his 
work  without  the  assistance  of  those  who  have 
specialized  in  such  subjects. 

It  would,  therefore,  be  as  unwise  for  the 
average  highway  engineer  to  attempt  the  an- 
alysis and  chemical  testing  of  road  materials, 
as'  for  the  average  chemist  to  attempt  to  con- 
struct a  modern  highway.  As  before  stated, 
it  is  only  by  the  close  co-operation  of  engineer 
and  chemist  that  ultimate,  success  can  be  ob- 
tained and  the  construction  of  modern  high- 
ways be  placed  beyond  the  experimental  stage. 


Coming    Efficiency    in    Water    Works 
Management." 

Much  has  been  written  of  late  of  scientific 
efficiency,  the  aim  being  to  get  a  greater  re- 
turn with  less  effort,  but  behind  this  move- 
ment is  the  increasing  desire  to  promote  that 
efficiency  which  saves  material  as  well  as  la- 
bor and  thus  reduces  cost  of  output.  So 
strongly  has  this  idea  taken  hold  of  the  peo- 
ple that  the  day  is  not  far  distant  when  the 
management  of  at  least  all  the  larger  cor- 
porations both  public  and  private  will  be 
judged  by  the  resulting  cost. 

So  far  as  water  departments,  either  public 
or  private,  are  concerned,  this  will  first  mani- 
fest itself  in  the  cities  of  medium  size.    And 
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it  is  important  that  this  society  consider  some 
of  the  ways  in  which  this  demand  must  be 
met,  and  it  is  with  this  in  view  that  this 
paper  is  presented. 

Whatever  of  criticism  will  be  found  in  this 
paper  applies  with  equal  force  to  private  com- 
panies or  public  corporations,  as  lack  of  effi- 
cient management  is  found  as  often  in  one 
as  in  the  other,  and  in  the  final  analysis  the 
public  pays  in  each  case. 

To  promote  the  greatest  efficiency  the  board 
of  managers  or  commission,  by  whatever 
name  it  may  be  called,  s(iould  be  non-political 
and  its  duties  should  be  strictly  separated 
from  the  executive  part  of  the  work,  being 
confined  to  matters  of  general  policy,  approval 
of  expenditures,  appropriations,  general  plans, 
formulation  of  rules,  etc.,  appointment  and  re- 
moval of  subordinates  being  made  only  on 
recommendation  of  the  general  manager,  su- 
perintendent, engineer,  commissioner  or  what- 


ever title  may  be  given  to  the  executive  head, 
for  upon  the  latter  rests  or  should  rest  mainly 
the  responsibility  for  the  efficiency  of  the 
work.  For  the  remainder  of  this  paper  he 
will  be  referred  to  as  the  superintendent. 

What  kind  of  a  man  should  the  superintend- 
ent be?  Not  necessarily  an  engineer  in  the 
sense  of  being  a  graduate  with  a  "sheepskin,"' 
but  he  certainly  should  be  an  engineer  in  the 
larger  sense  that  he  should  be  ingenious,  ca- 
pable of  interpreting  a  drawing  or  making  one 
if  necessary,  with  a  thorough  knowledge  of 
construction  and  tools,  and  he  must  have  or 
immediately  acquire  a  knowdedge  of  the  funda- 
mental principles  of  hydraulics,  and  over  and 
above  all  else  he  should  understand  the  prin- 
ciples of  business  management.  Such  a  man. 
it  is  perhaps  unnecessary  to  state,  cannot  be 
secured  for  $1,200  or  $1,500  per  year.  If  the 
organization  be  a  new  one,  several  years  must 
elapse   in   experiments,  and   usually   the   "fads 
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and  fancies"  of  the  supcrintfiidcm  have  to 
be  tried  out  and  their  utility  tested.  Even 
with  the  above  qualifications  he  has  much  to 
learn,  for  the  management  of  waterworks 
requires    much    special    knowledge. 

The  powers  of  the  superintendent  should  be 
large,  and  to  secure  the  greatest  efficiency  he 
should  have  a  voice  in  the  appointment  of  his 
subordinates,  as  well  as  the  power  to  recom- 
mend discharge  after  proper  hearing,  for  effi- 
ciency cannot  be  secured  without  discipline  by 
a  single  responsible  head.  With  such  an  or- 
ganization the  economy  in  conducting  the 
work  will  be  improved  from  year  to  year; 
efficiency  without  economy  is  impossible. 
Many  policies  have  been  settled  by  experience, 
and  most  of  them  have  been  put  in  print,  but 
there  remains  much  that  is  experimental,  and 
the  solution  of  many  problems  nuist  be  left 
to  the  ingenuity  of  the  superintendent  as  they 
arise.  For  instance,  while  the  eft'u-iency  of 
the  cast-iron  mains  has  been  pretty  thorough- 
ly tested  with  most  waters,  the  life  and  coat- 
ings of  steel  mains  are  still  problematical.  The  . 
size  of  mains  necessary  in  certain  places  offers 
a  wide  field  for  ingenuity  and  thought  on  the 
part  of  the  superintendent :  so  with  the  serv- 
ice pipe ;  except  in  special  qualities  of  water, 
lead  is  almost  universally  used,  yet  the  regula- 
tion of  the  size  is  subject  to  wide  variation 
dependent  on  the  pressure  and  quantity  of 
water  necessary  or  desirable  to  be  supplied  in 
a  given  time,  and  the  regulation  of  the  size 
calls  for  even  more  consideration  than  the 
size  of  the  mains,  for  the  theory  that  a  cer- 
tain quantity  of  water  will  go  through  a  cer- 
tain-sized hole  regardless  of  the  length  of 
the  pipe  is  one  of  the  most  common  errors  of 
the  ignorant  and  unthinking. 

I  believe  no  one  has  yet  discovered  the  best 
water  meter,  yet  there  is  a  chance  to  exer- 
cise considerable  judgment  of  the  kind  or 
t>'pe  for  different  circumstances  or  uses,  and  if 
the  board  of  management  insist  on  selecting 
the  cheapest  without  regard  to  material  or 
construction,  the  result  will  be  disastrous  to 
the  efficiency  of  the  meter  department. 

The  conclusions  of  sanitary  experts  are 
changing  every  minute  and  the  superintendent 
must  have  a  very  logical  mind  to  separate  the 
theoretical   from  the  practical. 

\\'hat  about  the  composition  of  the  board  of 
directors?  The  corner  grocery  or  professional 
politics  do  not  usually  fit  men  for  undertaking 
Ivge  affairs,  and  a  man  who  never  handled 
a  hundred  dollars  in  his  life  is  somewhat  be- 
wildered when  given  $100,000  to  spend.  Some 
men  are  so  constituted  that  they  magnify  a 
dollar  to  cartwheel  size ;  others  have  so  lit- 
tle knowledge  of  its  value,  especially  when  it 
belongs  to  some  one  else,  as  to  ignore  its  size 
altogether.  The  first,  while  saving  cents,  will 
lose  dollars,  and  the  second  w-ill  lose  both.  The 
best  proof  of  a  man"s  ability  to  manage  large 
undertakings  for  other  people  is  that  he  has 
managed  his  own  large  business  successfully. 
A  hoard  of  managers,  for  instance,  when  buy- 
ing land  or  rights,  may  in  their  effort  to  drive 
a  sharp  bargain,  overreach  and  get  into  a  law- 
suit which  will  cost  many  times  the  amount 
saved.  Another  board  may  saddle  the  city  or 
company  with  a  filter  or  an  expensive  reser- 
voir unnecessary  for  the  time  being  at  least. 

In  construction  or  extension  of  the  work 
where  it  is  necessary  to  engage  a  designing  en- 
gineer, the  superintendent  may  give  advice 
which  should  always  be  given  consideration. 
For  the  design  of  work  is  one  thing  and  the 
care  of  it  another.  Many  a  superintendent 
has  been  worried  into  the  grave  trying  to 
adapt  an  impractical  scheme  designed  by  an 
engineer   without    experience   in    management. 

The  board  when  selecting  its  designing  or 
consulting  engineer  might  remember  that  a 
six  weeks'  trip  to  Europe  does  not  make  an 
engineer,  and  might  well  consider  if  an  ex- 
pensive filter  or  massive  dam  is  necessary. 
The  interest  account  of  many  a  city  or  com- 
pany is  burdened  with  the  cost  of  an  extra- 
vagant structure  built  but  to  gratify  the  fad  of 
the   designing  engineer. 

A  celebrated  foreign  engineer  on  view'ing  a 
large  waterworks  dam  once  said  _that  "any 
fool  could  build  a  dam  if  he  could  use  a  large 
enough  factor  of   safety." 


It  should  be  borne  iii  miml  that  every  gallon 
of  water  has  a  tixcd  \;,luc  and  that  that  value 
IS  dependent  on  the  c.  .n  and  capacity  of  the 
work  and  the  expcn,-;c  .>f  maintaining  it.  No 
work  can  be  run  elVicicmlv  until  this  fact  is 
recognized  and  un.lirsMod.  If  the  rates  are 
so  regulated  that  one  man  gels  two  gallons 
for  the  price  of  one,  then  the  man  who  uses 
one  galloii.and  pays  iur  it  pays  part  of  the 
other  man's  water  rate. 

The  cost  of  the  water  system  and  its  main- 
tenance should  lie  borne  by  the  consumer  of 
water  and,  except  as  to  that  part  of  the  ex- 
penditure necessary  lor  the  extinguishment  of 
fires,  ni  proportion  to  the  amount  of  water 
used. 

T  he  practice  of  furnishing  water  free  to  the 
city  departments,  hospital  and  other  institu- 
tions which  may  make  a  plausible  plea  to  the 
board,  as  well  as  the  practice  of  furnishing 
extra  fire  protection  free  to  certain  parties 
who  are  patrons  of  certain  insurance  com- 
panies, is  not  only  unjust  to  the  rate  pavers, 
but  makes  a  statement  of  the  measure  of' effi- 
ciency impossible. 

If  it  is  thought  necessary  Xo  lay  out  a  park 
or  pleasure  gnjund  on  lands  controlled  by  a 
public  water  department,  why  not  charge  it  to 
the  park  department"'  What  has  tree  culture 
to  do  with  the  conduct  of  a  water  system? 

Many  cities  have  tons  of  lead  service  pipe 
where  they  will  never  be  used,  laid  with  the 
expectation  of  preventing,  the  disturbance  of 
the  pavement  which  other  public  service  cor- 
porations dig  up  without  hindrance.  Jt  has 
become  necessary  in  one  large  city  to  expose 
the  mains  and  shut  off  these  unused  extra 
service  pipes  to  prevent   leakage. 

Few  water  departments  make  any  account 
of  water  furnished  to  other  city  departments, 
and,  on  the  other  hand,  few  water  depart- 
ments make  remuneration  for  damage  to 
streets.  A  precise  system  of  accounting  would 
stop  many  leaks  in  a  waterworks  system.  In 
fact,  it  is  usually  impossible  to  tell  whether 
the  w-orks  are  efficiently  managed  or  not  from 
the  published  accounts.  A  balance  sheet  is 
of  rare  occurrence  in  a  water  report,  and  an 
inventory  or  any  charge  for  depreciation  still 
more  rare. 

The  president  of  one  water  company  fur- 
nshes  all  water  pipe  used,  and  a  relative  fur- 
nishes all  coal,  without  competition ;  the  wa- 
ter taker  pays  for  both,  in  high  rates.  The 
superintendent  has  been  dismissed,  being  of 
a  too  prying  disposition.  .Another  water  com- 
pany has  all  outside  work  done  by  a  relative 
of  the  president  on  a  percentage.  What  is 
more  common  than  for  one  member  of  the 
board  to  interfere  with  details  of  the  man- 
agement of  a  department? — and  the  more  ig- 
norant he  is  the  more  likely  he  is  to  inter- 
fere. 

Of  what  use  is  a  meter  system  when  30 
per  cent  of  the  water  is  wasted  by  poorly 
jointed  pipe  and  20  per  cent  bv  the  waste  in 
public  buildings? 

Efficiency  can  only  be  effected  by  order  and 
system  coming  through  one  responsible  head, 
and  that  head  must  be  more  or  less  of  an  au- 
tocrat, each  subordinate  being  in  turn  re- 
sponsible to  the  one  above. 

In  this  age  when  improvements  in  meth- 
ods and  means  of  transacting  business'are  con- 
stantly being  introduced,  it  required  constant 
study  and  clear  discernment  to  find  and  ap- 
ply the  device  or  method  necessary  for  the 
particular  work. 

In  a  city  of  considerable  size  it  is  impossi- 
ble for  the  superintendent  to  observe  every 
detail  of  the  work,  and  he  will  accomplish 
more  in  his  office  than  in  his  automobile,  but 
he  must  first  acquire  a  knowledge  of  the  work 
and  his  subordinates  by  observation.  At  his 
desk  he  decides  a  multitude  of  problems,  from 
the  color  of  paint  to  quality  of  yarning,  from 
the  probable  registry  of  an  obstructed  meter 
to  the  efficiency  of  his  pumps;  and  all  the 
time  he  must  know  what  each  subordinate  is 
doing  and  what  he  is  going  to  do  the  next 
dav. 

This  in  general  is  an  outline  of  some  of  the 
things  necessary  to  have  and  a  few  of  the 
things  to  avoid  in  an  efficient  water-works  sys- 
tem, and  the  efficiency  is  measured  by  the  cost 


of  the  water  supplied,  taking  into  considera- 
tion its  quantity  and  the  necessary  expense 
to    secure   and   distribute   it. 

As  mentioned  above,  the  time  is  fast  ap- 
proaching when  the  constantly  increasing  in- 
debteilness  of  water  supply  systems  will  at- 
tract the  public  attention  and  managers  will 
be  held  strictly  accountable  to  the  public.  Un- 
til that  time  comes,  the  following  description 
of  the  waterworks  superintendent  by  Presi- 
dent Alvord,  of  the  American  Water  Works 
Association,  will  hold  good:  "Me  has  held 
out  to  him  no  alluring  pension  as  a  reward 
for  the  honest,  faithful  and  nerve-racking  care 
and  service  he  gives,  but  is  haunted  day  and 
night  by  fear  of  a  broken  main,  failure  of 
water  supply,  or  of  disease  traceable  to  the 
water.  He  has  trouble  securing  funds  lor 
procuring  the  necessary  equipment,  and,  above 
all,  has  to  deal,  always  courteously  but  firmly, 
with  the  ever-present  infuriated  citizen  who 
insists  he  is  not  getting  his  just  dues  from  a 
government  he  helps  support." 

How-  can  efficiency  be  best  promoted?  I 
should  say  by  system  carefully  thought  out. 
by  having  order  everywhere,  and  by  well-de- 
fined rules  thoroughly  and  impartially  en- 
forced. 


Methods   and    Cost   of    Operating    the 

Dibdin  Slate  Beds  at  Devizes. 

England. 

In  Engineering  and  Contr.»icting  of  Nov. 
.3,  lOOy,  an  article  on  the  theory  and  practice 
in  the  use  of  the  Dibdin  Slate  Beds  for  sew- 
age disposal  was  published.  The  article  de- 
scribed the  structural  features  of  the  beds, 
and  presented  tables  showing  operating  results 
in  both  municipal  and  residential  plants.  The 
following  information  taken  from  The  Sur- 
veyor of  London  for  Dec.  22,  1911,  show-s  the 
present  attitude  toward  these  beds  by  the 
local    surveyor  in  charge  of  their  operation : 

With  a  view  to  obtaining  absolutely  author- 
itative data  as  to  the  working  of  the  Devizes 
slate  beds,  we  recently  asked  Mr.  F.  G.  Bil- 
lingham,  the  borough  surveyor  of  that  town, 
to  favor  us,  for  publication,  with  some  par- 
ticulars of  the  results  obtained  and  the  cost 
of  operation  both  before  and  after  the 
installation  of  the  beds  in  question.  Mr.  Bil- 
lingham  has  courteously  responded,  and  his 
statement   is   reproduced   herewith : 

"The  mode  of  sewage  disposal  in  Devizes  is 
the  process  known  as  'Dibdin's  slate  beds.' 
which  has  now  been  in  work  between  si.x  and 
seven  years,  and  has  given  every  satisfaction. 

"Previous  to  the  entire  plant  being  laid 
down,  we  had  an  experimental  slate  bed,  fol- 
lowed by  a  coke-breeze  secondary  bed.  This 
was  worked  for  twelve  months,  and  carefully 
watched,  with  the  result  that  the  council  had 
no  hesitation  in  adopting  the  system. 

"Previous  to  this,  the  system  in  use  was 
that  of  precipitation  by  aluminoferric,  the 
sludge  obtained  being  mixed  w-ith  lime  and 
pressed.  This  was  not  only  very  costly  to 
work,  but  resulted  in  such  an  enormous  ac- 
cumulation of  pressed  sludge  that  we  were 
unable  to  get  rid  of  it.  I  estimate  that  we 
made  about  700  tons  per  annum,  and  the 
annual  expenditure  was  from  $.3,250  to  $:1500 
for  labor,  chemicals,  coal,  etc.  The  nuisance 
was  considerable,  and  we  were  constantly  get- 
ting complaints  from  the  town  as  to  the  smell 
when  the  wind  was  in  the  west  or  southwest. 

"The  present  plant  consists  of  six  slate 
beds,  as  ft.  by  45  ft.,  and  two  storm-water 
beds,  80  ft.  by  68  ft.,  and  ten  coke-breeze  beds. 
6S  ft.  by  45  ft.,  as  well  as  two  grit  chambers, 
being  two  of  the  old  precipitation  beds,  which, 
however,  do  not  come  into  use  except  during 
wet  weather.  Upon  all  other  occasions  the 
sewage  from  the  town  runs  directly  on  to  the 
slate  beds,  without  any  screening. 

"The  sewage  is  a  very  den.se  domestic  sew- 
age, with  washings  from  large  slaughter- 
houses, dairies  and  breweries ;  the  drv-weather 
flow  is  200,000  gals,  per  24  hours.  'We  have 
no  separate  system,  all  the  storm  water  being 
taken  into  the  sewers. 

".A.fter  dealing  with  a  six-volume  flow-,  the 
storm   water,  etc.,  is   distributed   over  land 
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"The  slate  beds  are  filled  consecutively,  and 
take  about  2V2  hrs.  to  fill;  they  are  allowed 
to  rest  about  S  hrs.,  and  then  emptied  slowly, 
the  effluent  being  treated  on  the  secondary  fine 
coke-breeze  beds  in  a  similar  manner. 

"At  the  commencement  of  emptying  a  slate 
bed,  and  during  the  last  draining,  most  of  the 
humus  (residue)  comes  away,  and  is  diverted 
on  to  a  small,  dry  ash  bed  to  drain  and  drj-. 

"The  total  cost  of  working,  irrespective  of 
new  works,  repairs,  etc.,  is  under  $1,000  per 
annum,  beside  which  we  have  no  large  ac- 
cumulation of  sludge.  The  humus  when  drv 
is  easily  dealt  with,  and  forms  no  nuisance. 
The  quantity  made  has  never  been  measured, 
but  I  estimate  it,  after  air  drying,  at  about 
20  to  30  tons  per  annum.  The  grit  from  the 
storm-water  chambers  is  allowed  to  run  on  to 
a  large  withy  bed  ;  this,  of  cour.se,  contains  a 
very  small  proportion  of  sewage  matter. 

"The  final  effluent  from  the  secondarv  beds 
IS  so  good  that  it  can  be,  and  is  at  times,  run 
into  the  brook  direct,  as  well  as  over  land. 
In  fact,  when  it  is  not  wanted  on  the  land 
It  is  run  directly  into  the  brook,  and  we 
have  not  received  any  complaints. 

"I  am  of  the  opinion  that  this  svstem  solves 
the  sludge  problem,  gives  an  excellent  effluent 
and  a  total  absence  from  smell  from  beds: 
and  that  the  slate  beds  do  not  silt  up,  as  thev 
did  not  lose  capacity  after  the  first  12  months." 


Sewer   Standards   in   American   Cities. 


(.STAFF  .^RTICr.E.) 

Xo  class  of  engineering  information  is  so 
difficult  to  find  in  print  as  that  explaining  cur- 
rent practice  in  the  design  and  construction  of 
ordinary  structures.  It  is  assumed  bv  writers 
that  standards  in  this  class  of  work  have  been 


■^ rf^36 

j.;*.  <- ^-30-,'^ >■ 

"3      « 

a.     ■ 

..H 

■  o:>- 

-'     .     >       .^      '^^^'■]''i:6     '     '' 

•    -O-: 

Section  CD 
Orate  Bars  i>l  — 
favepenr    %^^ 


.Bar  at  5 


Orate 
'^  Bar  at  A 


EngKontg 

Section  Ad 

Fig.     1 — Standard     Concrete     Catch     Basin, 
Portland,   Ore. 

long  ago  established  and  have  become  common 
knowledge.  The  series  of  articles  of  which 
this  IS  the  second  has  been  planned  in  opposi- 
tion to  this  assumption.  The  articles  will  de- 
scribe current  practice  in  the  design  and  con- 
struction of  ordinary  engineering  structures. 
The  first  article  related  to  standard  sewer 
manholes.  The  present  article  will  be  fol- 
lowed by  others  relating  to  standards  in  vari- 
ous branches  of  civil  engineering  work. 


ST.^Mi.\l<Ii  C.^TCH   basins;  PLANS  .'^ND  SPECIFICA- 
TIONS. 

Portland,  Oregon. — The  city  of  Portland  is 
using  a  concrete  catch  basin  with  a  curved  bar 
inlet  grating.  This  form  of  basin  was  adopteu 
in  July.  1911.  It  is  shown  in  plan  and  sec- 
tions in  Fig.  1.  The  specifications  governing 
the  construction  are  as  follows : 

Concrete  to  consist  of  1  part  of  cenieni,  'o 
parts  of  sand  and  .5  parts  of  broken  stone  or 
gravel,  as  per  city  ordinance.  Basin  to  he 
made  water  tight  by  ramming  the  concrete  and 
by  applying  inside  a  coating  of  Vi  in.  cement 
mortar.  The  angle  irons  to  be  secured  to  the 
concrete  by  four  anchors  in  such  a  way  that 
the  grating  fits  therein  without  play.  One  fiat 
bar  to  be  embedded  in  the  concrete  over  the 
outlet  as  reinforcement. 

All  wrought  iron  bars  and  gratings  shall  be 
bent  and  constructed  as  designated  on  plans 
and  made  of  w-rought  iron  which  shall  con- 
form to  the  following  specifications :  Wrought 
iron  shall  be  tough,  ductile  and  fibrous,  of 
uniform  quality,  free  from  crystalline  struc- 
ture, cinders,  flaw.s  or  cracks.  In  bars  it  shall 
have  a  tensile  strength  of  not  less  than  50,000 
lbs.  per  sq.  in.,  w-ith  an  elastic  limit  of  not  less 
than  one-half  the  tensile  strength  and  the 
elongation  shall  be  not  less  than  2-5  per  cent  in 
8  ins. 

The  concrete  is  mixed  and  placed  as  speci- 
fied for  concrete  manholes  in  Engineering  and 
Contracting  of  Dec.  27.  1911. 

The  following  material  is  required  for  one 
basin :  1  cu.  yd.  of  1 :3  :5  concrete ;  141  lbs.  of 
%  in.  by  2  in.  wrought  iron  grating  bars ;  10% 
lbs.  of  %  in.  by  IV2  in.  reinforcement  rods:  33 
lbs.  of  2%x2%x%  angle  iron :  2  lbs.  of  bolts. 

Two  bars,  each  %x2x28  ins.,  are  bent  and 
placed  at  each  end  of  the  grate  as  shown  in 
Fig.  1.  The  ends  of  the  grating  and  angle 
irons  project  1  in.,  allowing  such  bars  to  be 
placed  on  1%  in.  centers  from  grate  bars. 

Iitdiaiwf'olis,  Indiana. — Catch  basins  are  built 
of  brick  in  the  Indianapolis  sewer  system.  The 
present  standard  basin  is  shown  in  plan  and 
section  in  Fig.  2.    The  specifications  follow : 
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Present  Condition  of  the  Chicago  Wa- 
ter   Supply — Proposed    Measures 
for  Improving  Its  Quality. 

In  our  issue  of  Nov.  29,  1911,  we  published 
an  abstract  of  Mr.  G.  M.  Wisner's  report  on 
the  Sew-erage  Problem  in  the  Sanitary  Dis- 
trict of  Chicago.  The  report  contains  further 
interesting  matter  relating  to  the  present  con- 
dition of  the  water  supply  and  suggested 
methods  for  improving  its  quality.  A  map 
of  the  district  was  published  in  the  former 
article. 

A  report  on  the  sewage  disposal  situation 
in  Chicago  and  the  Sanitary  District  would 
not  be  complete  without  some  reference  to 
the  water  supply  question.  The  purpose  of 
the  Sanitary  District  was  to  remove  the  sew 
age  from  Lake  Michigan  to  protect  the  water 
supply.  At  the  time  the  charter  was  adopted, 
such  a  procedure  seemed  adequate.  Today 
standards  of  sanitary  science  are  much  higher, 
and  in  consequence  the  demand  is  rising  for 
the  filtration  of  all  surface  supplies.  It  is 
thought  that  in  the  future,  filtration  of  the 
water  supply  of  Chicago  will  be  urged. 
Should  untreated,  or  even  treated,  sewage  be 
discharged  into  the  lake,  in  the  vicinity  of 
the  intakes,  the  water  should  be  sterilized  and 
finally  filtered.  Such  discharge  of  sewage  is 
not  contemplated  in  the  plan  of  the  Sanitar>' 
District.     There   is,   however,   need   in   emer 


Fig.    2— Standard    Brick,    Catch    Basin, 
Indianapolis,   Ind. 

Catch  basins  must  be  built  when  shown  on 
the  plan  of  the  work,  or  at  such  places  as  the 
engineer  may  designate.  -They  must  be  built 
according  to  drawings  on  file  in  the  city  engi- 
neer's department  and  connected  with  sewers 
by  vitrified  pipe  of  such  size  as  may  be  deter- 
mined by  the  engineer.  They  shall  be  con- 
structed of  brick  masonry  equal  in  all  respects 
to  that  provided  for  manholes.  (See  Engi- 
neering and  Contracting  for  Dec.  87,  1911.) 


Fig.    3- 


-Standard    Brick    Catch    Basin, 
Milwaukee,    Wis. 


gency  for  treating  the  water  supply  coming 
from  the  Sixty-eighth  street  crib  by  the  use 
of  hypochlorite  of  lime,  so  long  as  the  Calu- 
met situation  is  unimproved. 

From  the  records  of  the  Board  of  Health. 
of  Chicago.  Health  Commissioner  Young  has 
furnished  Table  I. 

The  records,  while  very  incomplete,  show 
a  water  supply  open  to  suspicion  and  decided- 
ly   unsatisfactory   at   times,   as    in   July,    1911. 


Ml  catch  basins  shall  be  filled  with  water  by 
the  contractor  and  shall  show  no  leakage. 

Cast  iron  covers,  traps  and  frames,  of  the 
I'Orm  and  dimensions  shown  on  drawings  on 
file,  are  to  be  furnished  and  set  in  place  by  the 
(-ontractor,  and  the  cost  of  the  same  must  be 
included  in  the  price  bid  for  catch  basins  com- 
plete. All  castings  shall  be  of  the  best  grade 
of  gray  iron,  smooth  and  true  in  shape. 

The  cost   of   resetting  curb   or   gutter   flag- 
ging or  repaving  of  street  or  sidewalks  deemed     j 
necessary    by    the    engineer,    adjacent    to    the 
catch  basin  constructed,  must  be  included  in 
price  bid.  | 

Milwaukee,  Wisconsin. — The  standard  brick  ! 
catch  basin  which  has  been  used  in  the  Mil- 
waukee sewer  system  since  1909,  is  shown  in 
Fig.  3.  These  basins  are  built  by  force  ac- 
count by  the  sewer  department  and  there  are 
no  printed  specifications  governing  their  con- 
struction. These  basins  cost  from  $2.5  to  $.30  1 
by  day  labor. 
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I  TABLE  I.-RECORD  OF  TESTS  FOR  B.  COLl.  this    cost.      Such    tt..  -.—nt    would    insure    tlie 

1909  Number.  1910  Number.  1911  Number.  remnv.l   nt   0^   ,„,-  V.   .                         r  tu     , 

Posi                 Posi                  Poai  '^^'po\-"  ^1   ■'■>   !'i>    cf'it   or  more  of  the  bac- 

Month.     Total,    tive.    Total,    tive.    Total,    tive.  *7'^  '"  ""^  .'■'•^'^  ^^■=''.-''  a"«J  insure  the  purity 

Jan 22           4          of  same  until   such  tmu    as  the  Sanitary  Dis- 

feb ;1         1?           *           2           4          .  trict  shall  have  conip' .,.,1  Calumet-Sag  Chan- 

\pra  "  "2  4  2  "  "^''  which  will  pre-  . -r  .jie  discharge  of  sew- 
May  ....  6  4  3  ..  ..  age  through  the  Caluiii  -  River  into  the  lake. 
June  ...  5  .^  2  12.  At  present  the  wau  r  ^upplv  of  Chicago, 
lug  ■  "  4  2  i  "  T  1  ^\""  ''"^  exception  ot  ihat  from  the  Sixty- 
Sept.    ...      3                       4           2  eighth   street   crib,   is   in    a    fairlv   satisfactory 

Oct 3           1           3           1  condition.     It  is.  however,  open  to  chance  pol'- 

PpJ'-    •■;     .:         :;          .           ::  lution  due  to  shipping,  particularly  at  the  cribs 

..',,'     ,,                 •        .1              ,                ,  nearest  to  the  route  ot   steamers  entering  the 

able  II  summarizes  the  yearly  records.  mouth   of  the   Chicayo   River.     .Vt   times  also 

TABLE    II.— SIXTY-EIGHTH    STREET    CRIB  the  water  supply  becomes  turbid.     All  the  in- 

SUJIMARY.  takes  are  located  in  water  less  than  40  ft.  in 

1909         1910     A?,y*?  ''^f'"'-      ^^'h'^iiever   a    st.,rm    occurs   the   wave 

Total  tests  112             s:'           V  -ict'O"  stirs  up  the  bottom  in  depths  of  50  ft. 

Number  positive   28             12             10  or  less.     The  intakes  are.  therefore,  inside  the 

Count  over  1,000  per  c.c.      11               5             . .  zone  of  turbid  water.     Eventually,  for  sanitary 

Over  500  per  c.c lb               ,              . .  3^^,  ^5,,,^,;^  reasons,  it  is  believed  that  the  city 

These  records  would  indicate  that  the  pollu-  °^  Chicago  will  consider  and  undertake  the  lil- 
tion  is  not  continuous,  but  comes  intermit-  'ration  of  the  water  supply.  In  the  near  fu- 
tentlv.  This  mav  probably  be  explained  by  '"'''^  sterilization  will  be  resorted  to,  and 
the  prevailing  winds.  Where  the  tests  show  should  be  resorted  to  at  once  as  an  emergency 
positive,  it  indicates  the  presence  of  colon  treatment  in  such  cases  as  that  of  the  Sixty- 
bacilli.  The  condition  of  the  water  from  the  ^\Sni"  street  crib.  Suitable  locations  for  filter 
Sixty-eighth  street  intake  would  probably  P'an's  can  be  found  on  the  water  front,  where 
have  been  more  unsatisfactory  if  there  had  connection  can  be  made  to  existing  water  tun- 
been  any  excessive  flood  in  the  Calumet  River  "^'s-.  ^uher  filtration  at  a  high  rate  in  me- 
during  the  last  season.  This  flood  would  chanical  filters  with  the  use  of  a  coagulant, 
have  '^scoured  much  of  the  filth  that  is  now  ?"*^"  '""  •'''""i'"a  sulphate,  or  treatment  at  a 
accumulated  on  the  bottom  of  the  river  into  '"^  '■^^'^  "".j!  sl?^  sand  filter,  will  provide  ad- 
the  lake.  Beyond  all  probability,  a  flood  will  eq"ate  purification.  The  exact  design  will 
occur  within  "the  next  vear.  at  which  time  the  "epena  "PO"  circumstances.  Estimate  of  cost, 
accumulated  filth  on  the  river  bed  will  be  °"  ^}}^.  5'''*'?  °'  mechanical  filtration,  as  well 
scoured  into  the  lake,  and  the  water  supply  ^^  dismfection,  have  been  tabulated  and  are 
at  the  Sixfv-eighth  street  intake  be  polluted  shown  in  Table  III.  The  pumpage  has  been 
to  a  point  to  make  it  dangerous.  The  condi-  assumed  at  200  ,gals.  per  capita  daily, 
tions  seem  to  have  become  somewhat  serious  TABLE  HI. — COST  OR  DISINFECTION  OF 
during  the  past  three  years.  The  possibility  ENTIRE  WATER  SUPPLY, 
of  trouble  is  aggravated  now  by  the  fact  that  Dally  average 
the  Calumet  River  was  not  flooded  during  the  .,  Popu-  purnplng  in 
past  year,  and   large   deposits  of  sludge  now  191^"^";..   2.25o'o"no     '"""'J^S  ^'^-    -''s"""7\oroo 

rest  on  the  bottom  of  the  river.     These  will      1922 3,000,000  e'oo  ve'roo  00 

he  flushed   out   into  the   lake   when  the   next      H?S 3.800,COO  Tsn  97,100.00 

flood  comes.     The  danger  to  the  Sixtv-eighth      "^^ 4.200.000  840  107.300.00 

street  crib  of  pollution  is  increased  whenever  COST  OF  FILTRATION, 

a  southerly  wind  occurs.     This  crib  is  situated  _               Daily  average 

only  3%   miles  from  the  mouth  of  the  Calu-  Tear.         laZ"n.        tSiS's  til's.    Annual  cost, 

met   River.     A   strong  southerly   \vind   drives      1922 3,000.000  600  Jl  SGO  000  00 

the   surface  water  directly  to  the   crib.     Ex-      Jg?? ^'^SSlv'SS  ^^"  2,:so:ooo.oo 

amination  of  the  tests  made  by  the  City  Board      "^- *'^^°-^'^'*  ^"  2,530.000.00 

of  Health   show   that   the  times  of  pollution  precaution.\ry    measures. 

are    intermittent,    and    usually    bunched    with  It  is  recommended  that  buovs  be  established 

certain   winds,   indicating  that  this   conclusion  for  a  half  mile,  at  least,  all  around  the  intakes, 

is  in  accordance  with  the  facts.     That  the  sur-  within   which  vessels   shall  not  be   allowed  to 

face  water   of  the   lake   may  travel   Ipng   dis-  pass.     By  this  means  the  possibility  of  excreta 

tances  is  shown  by  the  floating,  blast  furnace  washing  into  the  intakes  will  be  reduced.    The 

slag    which    has     reached     the      Thirty-ninth  principal  source  of  danger  is  from  the  excur- 

street  pumping  station   during  the   last   sum-  sion  boats  with  a  large  number  of  passengers, 

mer.    This  has  apparently  been  driven  by  the  Undoubtedly  this  condition  could  be  remedied 

wind   from    South    Chicago   and     Gary.      The  by  some   federal   regulation  of  shipping,  such 

present   condition    in    the    Calumet    region    is,  as  using  tanks  to  store  the  excreta  and  urine 

therefore,  a  menace  to  the  health  of  the  peo-  for  discharge  after  the   vessels"  have  arrived 

pie   who    drink   the   water    supplied    by    the  within  the  Chicago  River,  or,  on  going  out  of 

Sixty-eighth   street  crib.  the  river,  when  a  safe  distance  from  the  cribs 

TREATMENT   OF   w.\TER   SUPPLY.  have  been   reached.     Such    handling    of    this 

,.    .            ,    ^,              ,•     ti        •                 J  problem  is  not  without  precedent,  as  a  similar 

It    IS    perfectly   practicable,     in     accordance  ^^^^^^  has  been  recommended  in  the  west  on 

with  modern   sanitation,  to  provide  an  emer-  ^f,^   watershed   of  the   city   of    Seattle.     The 

gency  treatment  which  wmII  protect  the  health  ^^           ^^^^   shipping   in 'our   case   is   a   live 

of  the   citizens   in   this   district.     Sterilization  ^^^^^   p^    Young,    the   Health    Commis- 

by  the  use  of  hypochlorite  of  lime    in  small  ^^^^^^  of  the  city  of  Chicago,  has  shown  that 

amounts,  is  the  proper  remedy.     A  dosine  ap-  j^.phoid  fever  is 'far  more  prevalent  on  board 

paratus   can   be    built    at    or   near   the    Sixty-  ^^^^^^^  „„  the  Great  Lakes  than  in  the  towns 

eighth    street   crib   so   that   it  could   be   under  bordering  on  the  lakes,  and  that  steamers  are 

adequate  control.     It  would,  however,  be  bet-  „qj   ^^^     carriers   of   passengers   and    freight, 

ter  It  the  chemical  could  be  added  at  the  crib.  ^ut   of   typhoid    as   well.      It   is   deemed    very 

provided   space   were   available   there   for   the  important  that  no  excreta  or  human  waste  be 

apparatus  and  storage  of  chemicals.     Bacterial  jumped  into  the  lake  within  four  or  five  miles 

tests   and   exaipination   of   weather  conditions  ^^  j^^   ^^^^^^  ,j„g 
will  probably   indicate  that  the  application  ot 

chemicals  need  not  be  continuous.  It  should,  dumping. 
however,  be  put  in  whenever  the  condition.;  The  question  of  dumping  dredging  from 
induced  by  winds  are  ripe  for  the  movement  the  Chicago  Rivec  in  the  vicinity  of  the  in- 
of  surface  or  bottom  water  from  the  Calumet  takes  was  a  live  one  until  last  year,  when 
River  into  the  lake  towards  the  crib.  The  Congress  passed  an  act  prohibiting  the  dump- 
amount  of  the  chemical  required  is  small,  be-  ing  of  material  within  eight  miles  from  the 
ing  approximately  five  pounds  per  million  shore  of  Lake  Michigan,  unless  such  material 
gallons,  and  the  estimated  cost,  including  in-  be  placed  within  a  breakw;ater  built  to  prevent 
terest  charges  and  depreciation,  as  well  ao  the  escape  of  any  matter  into  the  lake  arid  the 
operating  expenses,  \vould  be  about'  35  cts.  per  contamination  thereof.  This  provision,  if  ob- 
million  gallons  pumped.  Efficient  manage-  served,  will  undoubtedly  protect  the  intakes, 
ment  and  control,  on  a  large  scale,  mav  reduce  There   is,   however,  a  question   whether  it  is 
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being  strictly  observed.  The  penalty  for  the 
offense  should  be  visited  upon  the  man  in  re- 
sponsible command  of  the  vessel  or  tug  that 
is  doing  the  work.  This  provision  of  the  law 
is  more  often  violated  on  account  of  the  em- 
ployes being  anxious  to  finish  their  work  than 
it  is  by  any  directed  violation  of  this  act  by 
the  owners  or  contractors  doing  the  work. 


A  Tool  Box,  Built  on  Skids. 

Contributed  by  James  W.   Beebe,   C.   E. 

On  a  great  many  classes  of  construction 
work,  especially  sewer  and  water  works  jobs, 
it  is  convenient  to  move  the  tool  box  fre- 
quently and  keep  it  close  to  the  gang.  Ordi- 
narily the  moves  are  short,  only  a  block  or  so 
at  a  time.  As  it  is  very  inconvenient  to  empty 
a  tool  box  to  load  into  a  wagon  at  each  move, 
and  a  box  on  wheels  is  expensive  in  first  cost, 
also  heavy  to  move  when  the  ground  is  soft,  a 
box  on  runners,  to  be  dragged  from  place  to 
place,  has  frequently  been  found  most  con- 
\enient. 

The  bo.x  shown  in  the  accompanying  illus- 
tration   has    proven    very    satisfactory,    easily 


Fig.   1 — View   of   Tool    Box    Built   on    Skids. 


moved  by  one  man  and  team,  and  of  ample 
capacity.  The  box  proper  is  made  6%  ft.  long 
inside  by  3  ft.  wide,  2%  ft.  high  in  front  and  -1 
ft.  high  behind.  .All  measurements  except  the 
first  are  outside  dimensions.  The  small  box 
increases  the  length  about  2  ft.  and  is  2  ft 
high  on  the  low  side.  The  runners  should  be 
of  3x8  in.  by  10  ft.  with  eye  bolts,  so  the  box 
may  be  pulled  from  either  end.  The  upright 
posts  are  of  ■2.x4  in.  pieces  and  extend  6  ins. 
down  alongside  the  runner.  The  ones  at  the 
rear  of  the  box  are  brought  6  ins.  above  the 
top  to  support  the  lid  when  open.  The  2x4  in. 
pieces  on  which  the  floor  is  laid  are  let  into 
the  runners  at  least  an  inch  and  are  spaced 
when  possible  so  the  uprights  are  directly 
against  them.  This  construction  makes  a  very 
strong  box  that  may  be  handled  very  roughly 
without  damage.  The  smaller  compartment  is 
especially  convenient  for  nails,  oil  cans,  and 
small  tools. 


Results  of  the  Application  of  the  Hypo- 
chlorite Process  to  Kansas  City's 
Water  Supply. 

The  last  annual  report  of  W.  M.  Cross. 
City  Chemist  of  Kansas  City,  contains  some 
interesting  figures  on  the  results  of  the  appli- 
cation of  calcium  hypochlorite  to  public  water 
supplies,  referring  especially  to  its  adoption 
by  the  Kansas  City  Water  Department.  The 
following  information  is  taken  from  Mr 
Cross'  report : 

Owing  to  the  fact  that  there  have  always 
been  present  in  the  sedimented  but  otherwise 
untreated  Missouri  River  water,  germs  whose 
positively  known  origin  and  normal  habitat  is 
the  intestinal  tract  of  man  and  animals,  the 
question  has  been  an  open  one  in  the  mind.~ 
of  many  sanitary  engineers  as  to  whether  or 
not  the  city's  water  supply  should  not  be  un 
reservedly  condemned  for  drinking  purposes 
unless  it  had  first  been  boiled  or  sterilized 
Jiideed,  there  have  been  occasions  when  the 
City  Chemist  has  urged  upon  all  of  the  citi- 
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zens  the  advisability  of  boiling  all  river  water 
before  drinking  it.  Then  to  make  matters 
much  worse,  many  people  began  to  use  the 
clear  and  sparkling  waters  that  issue  in  many 
places  from  springs  and  that  can  be  pumped 
from  wells.  These  wells  and  springs  through- 
out the  settled  districts  of  the  city,  although 


'.hat  n  pound  of  calcium  hypochlorite  assaying 
37  per  cent  of  available  chlorine  and  costing 
a  little  over  iiiVi  cts.  was  sutHcicnt  to  treat 
a  million  gallons  of  a  moderately  pollute'' 
water. 

The    Water    Department    then    inimediatcly 
took  steps  to  install  this  system  of  trcatrm-'U 


ilie  city  water  supply,  showing  the  improve- 
iiitnt  of  the  water  by  the  hypochlorite  proc- 
iss : 

Germs  in  1  cubic  centimeter  of  water  (about 
2(1  drops). 
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Fig.  1 — Arrangement  of  Head   Plant  at   East  61st  St.  Shaft. 


of  very  attractive  appearance  have  been  al- 
most invariably  the  cause  of  disease  at  some 
time,  and  in  most  instances  are  at  least  ten 
times  as  badly  contaminated  as  was  the  river ' 
water.  Thus  it  happened  that  the  city's  water, 
on  account  of  its  questionable  character,  be- 
came a  possible  direct  and  certainly  an  indi- 
rect cause  of  disease. 

During  the  years  of  1908-9  some  experi- 
ments were  made  with  ozone  to  determine,  if 
possible,  some  practical  method  of  sterilizing 
our  entire  water  supply  at  least  as  far  as  the 
destruction  of  germs  likely  to  become  the 
cause  of  disease,  is  concerned.  These  e.xperi- 
ments  indicated  that  although  it  was  possible 
to  sterilize  to  a  satisfactory  degree  all  of  the 
city  water,  the  expense  of  installing  the  ap- 
paratus and  the  maintenance  of  it  would  be 
prohibitive.  .-Xt  about  the  conclusion  of  the 
ozone  experiments  reports  had  begun  to  be 
circulated  that  there  had  been  discovered  the 
new  application  of  the  process  of  hypochlorite 
sterilization  to  the  improvement  of  the  entire 
water  supplies  of  great  cities.  During  the 
early  part  of  the  present  municipal  administra- 
tion it  was  reported  that  in  the  case  of  Jersey 
City,  the  installation  of  the  hypochlorite  ster- 
ilization process  on  such  a  large  scale  as  to 
make  possible  the  treatment  of  the  entire 
water  supply  of  that  city,  had  for  its  effect  an 
astonishin.e:  diminution  in  the  typhoid  death 
rate.  Then  in  rapid  succession  there  came 
reports  from  numerous  sources  of  the  remark- 
ably satisfactory  effect  of  this  wonderful 
agent,  which  is  able  to  destroy,  so  efficiently. 
by  oxidization,  those  germs  most  likely  to  pro- 
duce disease  and  death  if  taken  into  the  human 
system  by  drinking  water.  At  Jersey  Citv, 
using  hypochlorite  sufficient  to  produce  0.03 
grains  of  available  chlorine  per  gallon  of 
water,  the  following  germ  counts  were  ob- 
tained : 

Raw  water,  maximum,  1,000  per  cubic  centi- 
meter ;  minimum,  240  per  cubic  centimeter. 

Treated  water,  maximum,  80  per  cubic  cen- 
timeter ;  minimum,  0  per  cubic  centimeter. 

This  process,  as  indicated  by  this  result,  and 
many  others  similar  to  it.  insures  protection 
against  disease  germs  and  can  be  depended 
upon  to  render  a  moderately  polluted  water 
safe  at  a  low  cost. 

During  the  early  part  of  last  fall,  the  Board 
ordered  the  writer  to  make  a  tour  of  inspec- 
tion of  several  cities  known  to  have  the  hypo- 
chlorite .sterilization  system  in  satisfactory 
operation.  It  was  found  that  the  results  ob- 
tained at  Jersey  City,  Harrisburg,  Chicago  and 
other  places,  were  fully  as  good  as  reported. 
and  that  the  method  of  installation  of  the  sys- 
tem was  both  easy  and  cheap.     It  was   found 


to  improve  the  entire  municipal  water  supply 
of  Kansas  City.  The  result  has  been  all  that 
could  have  been  anticipated.  .-Mready  it  is  re- 
ported that  the  number  of  cases  of  typhoid  in 
Kansas  City  is  unusually  small  for  this  time 
of  the  year. 
Now,  with  this   last   danger   removed    from 


Methods  of  Construction  on  the  Cleve- 
land    Main     Intercepting     Sewer 
Between   East   61st   and   East 
79th  Streets. 

Contributed   by  Ivan   .A.    Greenwood.   Assistant 
Engineer  Sewers  and  Drains.  Cleveland,  O. 

The  Main  Intercepting  Sewer  of  Cleveland 
extends  13  miles  along  the  lake  shore  with  an 
outlet  about  0  miles  east  of  the  center  of  the 
city.  This  outlet  runs  out  half  a  mile  into 
the  lake.  Into  this  main  interceptor  flow  the 
various  lateral  sewers  of  the  city.  Overflow 
manholes  are  placed  at  the  junctions  of  the 
laterals  with  the  interceptor  and  so  arranged 
that  the  ordinary  sanitary  flow  goes  into  the 
interceptor  and  the  storm  flow  goes  into  the 
lake. 

The  design  of  this  system  was  based  on  a 
future   population    of    1,000,000   people   spread 


Fig.  2— View  Showing   Steel  Centers  and   Lagging  for  Brick    Lining. 


the  general  water  supply,  it  is  made  pos.^ible 
lor  the  Health  Commissioner  to  so  enforce 
the  abandonment  of  questionable  sources  of 
water  supply  and  regulate  sanitarv  conditions 
as  to  make  the  occurrence  of  typhoid  fever 
and  mo.st  intestinal  diseases  aii  unconunnn 
thmg  m  Kansas  City. 
The    following    are    some    germ    counts    on 


over  an  area  of  .38,500  acres;  the  density  of 
population  being  figured  at  20  people  per  acre 
for  the  outlying  districts,  30  people  per  acre 
for  the  ordinary  residence  districts,  and  320 
people  per  acre  for  the  congested  districts. 
Careful  estimates  were  made  to  determine 
these  boundaries  and  the  size  of  the  intercep- 
tor arranged  accordingly. 
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The  size  varies  from  o  ft.  up  to  13  ft.  U  ins. 
The  grade  is  2  ft.  to  the  mile,  giving  a  ve- 
locity of  about  4.3  ft.  per  second  and  about 
405,000,000  gals,  capacity  for  24  hours  at  the 
outlet. 

The  flow  is  based  on  an  estimate  of  27  cu. 
ft.,  sanitary  flow,  per  capita  for  21  hours. 
The  overflow  manholes  are  so  designed  that 
an  equal  amount  of  storm  water  will  mix 
with  the  sanitary  flow  Ijefore  the  storm  outlet 
comes  into  use  and  the  water  flows  directly 
into  the  lake. 

The  last  two  contracts,  cxtendin.g  from  East 
61st  St.  to  East  67th  St.,  and  from  Hast  (57th 
St.  to  East  79th  St.,  completed  April  1.  1911, 
finish  that  part  of  interceptor  which  lies 
east  of  the  Cuyahoga  River,  leaving  about  1.5 
miles  to  build  on  the  west  side.  Tliis  will  be 
the  most  difficult  portion  of  all  as  it  will  in- 
volve the  construction  of  an  inverted  syphon 
under  the  Cuyahoga  River.     The  contracts  for 


plant  at  the  East  T':.  St.  shaft  contained  a 
hoisting  eitgnio  which  .iporatcil  the  cage  used 
for  conveying  niateria;  two  hvdraulic  pumps 
with  a  capacity  tor  a  j>r.  <sure  of  iJ.nOO  lbs.  per 
sq.  in,  one  btiiig  usil  .n  each  heading;  two 
compressors,  one  for  eacli  heading;  two  tiU 
h.  p.  boilers;  one  dynamo  capable  of  lighting 
200  electric,  lights  ai  110  -,  olts.  and  a  30  h.  p. 
engine  for  operating  the  dynamo.  The  cants 
were  made  at  this  plant  in  a  separate  shed  by 
.sawing  sticks  of  <i.\N-in  timbers,  3  ft.  long, 
so  as  to  conform  to  ihc  circumference  of  the 
tunnel.  The  East  lilst  St.  shaft  had  prac- 
tically the  same  machinery,  with  the  exception 
that  only  one  boiler,  one  compressor  and  one 
hydraulic  pump  were  required.  The  general 
layout  may  lie  seen  from  accompanving 
sketches.  The  Lake  Shore  &  Michigan  South- 
ern Ry.  furnished  convenient  facilities  for  re- 
ceiving material 

The    work    was    carried    on    day    and    night 


vided  with  a  valve  and  was  used  to  take  out 
any  water  accumulating  at  the  face.  It  also 
served  as  a  means  of  rapidly  changing  the 
air  at  the  face. 

The  shields  were  of  the  ordinary  variety, 
consisting  of  a  circular  steel  shell  with  a  4-ft. 
follower  for  the  roof.  Two  different  sizes 
were  used,  one  only  slightly  in  excess  of  the 
required  diameter  of  the  tunnel  and  the  other 
about  4  ins.  larger.  The  larger  proved  to  be 
much  niiirc  satisfactory,  for  the  reason  that 
if  the  shield  were  tipped  slightly  in  order  to 
go  up  for  grade,  the  rear  end  of  the  follower 
of  course  would  come  down,  the  result  being 
that  the  cants  were  forced  downward.  This 
often  made  it  difficult  to  get  in  the  three  full 
rings  of  brickwork  in  the  arch.  Since  the 
removal  and  replacement  of  the  cants  in  the 
arch  was  an  arduous  and  sometimes  dan- 
gerous piece  of  work,  it  was  found  much 
more  satisfactory  to  have  a  larger  shield  and 
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Fig.   3 — Arrangement  of   Head    Plant   at   East   70th    St.   Shaft. 


the  sections  most  recently  completed  between 
East  61st  St.  and  East  79th  St.  were  let  to 
John  Wagner,  Bratenahl,  Ohio.  This  section, 
12  ft.  3  ins.  in  diameter,  6,850  ft.  long,  built 
by  tunneling  about  40  ft.  under  ground,  was 
constructed  with  three  rings  of  No.  1  shale 
brick  laid  with  Portland  cement  mortar  mixed 
in  the  proportions  of  1  to  2.  A  6-in.  ring  of 
wooden  cants  extended  around  the  outside  of 
the  brickwork.  The  cants  served  the  double 
purpose  of  providing  a  temporary  roof  dur- 
ing the  mining,  and  also  saved  the  brickwork 
from  damage  when  the  shield  was  shoved  for- 
ward by  the  hydraulic  jacks,  which  braced 
directly  against  the  cants. 

The  material  encountered  for  the  most  part 
consisted  of  hard  blue  clay  which  was  readily 
knifed.  Two  pockets  of  quicksand  were  en- 
countered one  of  which  necesitated  open  cut- 
ting. 

But  two  shafts  were  used,  one  situated  at 
the  west  end  of  the  work,  at  East  61st  St., 
was  operated  with  one  heading :  .the  other, 
situated  at  about  two-thirds  of  the  way  be- 
tween beginning  and  end  of  the  work  at  East 
70th   St.,   had    two    headings.      The    working 

r 


The  mining  was  done  during  the  day  and 
the  bricklaying  at  night.  The  work  was  start- 
ed Oct.  1,  1909,  and  finished  April  1,  1911. 
Considerable  difficulty  was  encountered  due 
to  water  and  poor  roof  at  each  t)f  the  shafts 
when  the  headings  were  first  started,  and  be- 
fore compressed  air  was  used.  As  soon  as 
about  50  ft.  of  sewer  had  been  built,  brick 
masonry  locks  were  constructed  and  the  com- 
pressors started.  .About  14  lbs.  pressure  was 
all  that  could  be  obtained,  as  beyond  that  the 
air  could  not  be  held  because  of  the  compara- 
tively shallow  depth.  The  average  pressure 
used  was  scarcely  6  lbs.  and  served  to  keep 
the  face  and  roof  dry.  No  trouble  of  any 
kind  was  encountered  on  account  of  the  use 
of  compressed  air.  except  that  great  care  had 
to  be  used  bv  the  workmen  to  avoid  catching 
cold  in  leaving  the  shafts,  and  a  slight  cold 
in  the  head  caused  discomfort,  due  to  the 
passage  between  the  throat  and  ear  being 
blocked.  The  3-in.  pipe  conveying  the  air  was 
not  stopped  at  the  face  end  of  the  locks,  but 
was  carried  along  with  the  construction.  .An- 
other similar  pipe  extended  from_  the  shaft 
side  of  the  lock  up  to  the  face.    This  was  pro- 


to  carry  this  a  little  high  as  the  time  saved 
much  more  than  compensated  for  any  slight 
excess  of  brickwork  required.  Each  shield 
was  provided  with  eight  hydraulic  jacks  4  ins 
in  diameter.  While  it  was  possible  to  obtain  a 
pressure  of  6,000  lbs.  to  the  square  inch,  as  a 
matter  of  fact  a  pressure  much  ocer  2,000  lbs. 
per  square  inch  was  seldom  used,  simply  be- 
cause the  lesser  pressure  proved  sufficient  to 
move  the  shield.  The  jacks  were  the  ordinary 
siiigle  action  jacks,  long  enough  to  shove  the 
shield  2  ft.  The  jacks  were  pushed  back  into 
their  cylinders  after  a  shove  by  releasing  the 
water  and  prying  them  with  crowbars.  The 
double  acting  jacks  would  have  been  much 
more  satisfactory  for  this  purpose.  The  water 
from  the  hydraulic  pump  was  carried  in  a 
high  pressure  %-in.  pipe,  especial  care  being 
used  to  secure  perfect  joints  at  the  coupling. 
.•\n  extension  arrangement  at  the  shield  fitted 
with  movable  joints  allowed  the  shield  to  pro- 
gress without  uncoupling  during  a  shift. 

The  actual  process  of  mining  was  carried 
on  by  a  force  of  si.x  miners,  two  muckers,  one 
timber  man  for  the  cants,  and  a  boss  miner 
These   men   by   means  of  knife  and   mattacks 
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would  dig  out  the  clay  about  2  ft.  ahead  of  the 
shield.  The  shield  would  then  be  forced 
ahead,  and  cants  set  and  the  process  repeated. 
Each  shove  would  take  about  five  or  ten  min- 
utes, but  the  mining  for  each  shove  generally 
took  about  two  hours.  As  a  rule  about  five 
shoves  a  day  were  made.  The  greatest  dis- 
tance made  for  one  heading  in  one  day  was  a 
little  over  17  ft.,  but  the  average  per  heading 
was  about  9  ft.  .'\s  fast  as  the  material  was 
cut  out,  it  was  placed  on  cars,  each  holding 
%  cu.  yd.,  and  hauled  by  mules  to  the  shaft. 
The  cars  ran  directly  from  the  tunnel  onto 
the  hoist  and  were  raised  to  a  platform,  above 
the  street,  run  out  on  the  platform  and  dumped 
into  wagons,  which  carried  the  clay  to  the 
lake  shore  where  it  was  dumped  into  the  lake. 
At  the  East  70th  St.  shaft  the  clay  was  dumped 
into  cars  which  were  hauled  on  a  narrow  gage 
track  to  the  lake  about  a  quarter  of  a  mile 
away.  The  brick  shift  came  on  at  about  7 
o'clock  in  the  evening,  and  stayed  until  the 
brickwork  was  brought  up  to  the  face.  Two 
bricklayers  with  seven  helpers  could  take  care 
of  a  day's  work  in  eight  hours.  Steel  ribs 
with  wooden  lagging  2  ins.  square  and  12  ft. 
long  were  used  for  the  arch,  with  2-ft.  strips 
of  block  lagging  for  the  key. 

The  contractor  employed  one  superintend- 
ent for  each  shaft.  Each  superintendent  was 
assisted  by  a  boss  miner  and  mason  foreman. 

The  sawing  of  the  cants  was  sublet  by  the 
contractor.  One  sawing  equipment  did  the 
work  for  both  shafts. 

Several  nationalities  were  represented  on 
the  work :  One  mining  gang  was  made  up  en- 
tirely of  Irish  miners,  and  another  entirely  of 
Poles.  .As  a  rule  the  bricklayers  were  Amer- 
icans. The  following  tables  show  the  make- 
up of  each  shift  together  with  the  average 
wage  paid  for  each  class  of  labor: 


Mli.iiic  .Siiift  at  East   61st  St.   Sliaft  (one   head- 
ing). 

6  Miners  at  J4.50  per  day $27.00 

1  Timlicrman  at  $4.50  per  day 't.^,0 

2  Muckers  at  $2.50  per  day ^'"0 

1  Boss  miner  at   $5.00  per  day 5  0" 

2  Mule  drivers  at   $2.50   per   day i>M 

1  Lock  tender  at  $3.50  per  day 2.iy.' 

1  Cage  man  at  $2.00  per  day 2.1,9 

1  Tipple  man  at  $2.00  per  day 2.0) 

2  Yard  lahorers  at  $2.00  per  day 4.00 

2  Dump   laborers  at   $2.00  per  day 4-00 

2  Teams  at  $5.00  per  day 10.00 

1  Engineer  at   $4.00   per  day 4.00 

1  Repair  man  at  $4.00  per  day 4.00 

1  Fireman  at  $2.00  per  day 2.00 

1  Superintendent  at  $6.u0  per  day 6. no 

25  Total    JS'-O" 

Bricklaving  Shift  at  East  61st  Street  Sliaft. 

2  Bricklayers  at  $8.00  per  day ♦■'"■X„ 

7  Helpers  at  $2.00  per  day 14.00 

1  Lock  tender  at  $2.50  per  day 2.50 

2  Mule  drivers  at  $2.00  per  day 4.00 

3  Laborers  at  $2.00  per  day 6.00 

1  Engineer  at  $4.00   per   day 4.00 

1  Foreman  at  $3.50  per  day ■     3.50 

17  Total    JiO.OO 

Mining  Shift   at   East   70th   Street   Shaft 

(2    heading.^). 

12  Miners  at  $4.50  per  day $  54.00 

4  Muckers  at  $2.50  per  day 10.00 

2  Timbermen    at    $4.50    per   day 900 

2  Boss  miners  at  $5.00  per  day 10.00 

4  Mule  drivers  at  $2.00  per  day 8.00 

2  Lock  tenders  at  $2.50  per  day 5.00 

2  Cage  men  at  $2.00  per  day 4.00 

1  Tipple   man   at    $2.00   per  day 2.00 

2  Dump  men  at  $2.00  per  day 4.00 

4  Yard   laborers   at   $2.00   per   day 8.00 

1  Engineer  at  $4.00  per  day 4.00 

1  Repairman  at  $4.00  per  day 4.00 

1  Fireman  at  $2.00  per  day 2.00 

1  Superintendent  at  $6.00  per  day 6.00 

39  Total     $130.00 

Bricklaving  Shift  at  East  70th  Street  Shaft. 

4  Bricklayers  at   $S.00  per  day $32.00 

12  Helpers  at  $3.00  per  day 24.00 

2  Lock  tenders  at  $2.50  per  day 5.00 

2  Mule  drivers  at  $2.00  per  day 4.00 


I  Foreman   at   $3.50   per  day 3.50 

1   Cageman   at   $2.00   per   day 2.00 

3  Yard  laborers  at  $2.00  per  day 6.00 

1  Fireman  at  $2.00   per  day 2.09 

1  Repairman  at  $3.00  per  day 3.00 

1  Engineer  at  $4.00  per  day 4.00 

28  Total     $S5.SI) 

The  tables  show  clearly  the  advantage  in 
economy  of  operating  two  headings  from  one 
shaft.  As  a  matter  of  fact  this  did  not  work 
out  all  the  time,  due  to  a  bad  quicksand  pock- 
et struck  in  the  heading  going  east  from  Elast 
70th  St.,  which  delayed  that  heading  until  the 
other  two  headings  came  together. 

About  750  bricks  per  runnmg  foot  were 
used  in  construction  laid  with  %-in.  joints. 
The  cement  used  was  Lehigh  Portland ;  be- 
tween 7  and  8  bags  being  used  with  about  0.6 
cu.  yds.  sand  per  running  foot.  The  cants 
required  about  282  ft.  B.  M.  per  running  foot. 
The  contract  price  for  the  section  running  be- 
tween E.  61st  St.  and  E.  67th  St.  was  $35.97 
per  lin.  ft.  and  for  the  section  running  for 
E.  67th  St.  to  E.  79th  St.  it  was  $32.73  per 
lin.  ft. 

The  line  and  grade  of  the  sewer  were  given 
by  inspectors  from  points  set  by  the  levelman 
every  25  ft.  In  spite  of  the  fact  that  the 
course  of  the  tunnel  ran  around  two  sharp 
curves  coming  west,  and  around  one  slight 
curve  going  east,  nevertheless  the  two  center 
lines  came  but  2%  ins.  apart  when  the  con- 
nection was  made,  while  the  stationing  and 
grade  were  each  found  to  be  in  error  but  .03 
of  a  foot.  Those  in  charge  of  work  were  as 
follows:  John  Wagner,  Contractor;  James 
Donnelley  and  Patrick  Graham,  Superintend- 
ents ;  James  Gallagher,  Levelman ;  Albert 
Reed,  Chief  Inspector,  and  Ivan  A.  Green- 
wood, Assistant  Engineer  Sewers. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


General      Specifications      for     Under- 
ground   Electric  Conduit. 

Contributed  by  It.  E.  Froisetti.  Engineer,  Utah 
Independent  Telephone  Co. 

Plans. — All  conduit  construction  shall  be 
done  in  accordance  with  the  plans  furnished 
by  the  Engineering  Department,  and  these 
specifications.  The  plans  are  to  show  the  pro- 
posed location  in  the  streets,  the  proposed 
cross-section  to  be  built,  the  proposed  loca- 
tions of  the  man-holes,  the  grade  and  eleva- 
tions. 

Materials. — All  materials  used  in  conduit 
construction  shall  be  satisfactory  to  the  engi- 
neer and  shall  conform  to  the  specifications 
for  the  particular  piece  of  work. 

Jnsfeclion. — All  work  shall  be  inspected  by 
the  engineer  or  his  representative,  to  insure 
the  use  of  proper  material,  and  the  faithful 
performance  of  work  in  accordance  with  the 
plans  furnished  and  the  specifications.  All 
deviations  from  the  plans  or  specifications 
shall  be  called  to  the  attention  of  the  foreman 
in  charge,  who  shall  immediately  make  the 
necessary  corrections.  Should  questions  arise 
that  can  not  be  readily  adjusted  by  the  in- 
spector and  foreman,  the  same  shall  be  re- 
ferred to  the  engineer,  who  will  issue  the 
necessary    instructions. 

Test  Holes. — This  subject,  while  of  great 
importance  on  some  work,  will  not  be  includ- 
ed in  these  specifications,  as  the  necessary 
data  can  be  obtained  from  the  city  engineers 
regarding  locations  of  water  mains,  sewers, 
etc.,  the  depth  of  water  from  the  surface  and 
the  nature  of  the  ground.  Therefore  test 
holes  are  not  considered  necessary. 

Excavation  of  Trench. — In  excavating  ma- 
terial from  the  trench,  the  paving  and  sur- 
face materials  of  the  street  or  alley  shall  be 
placed  to  one  side  so  as  to  be  available  to 
re-surface  the  trench  when  work  is  com- 
pleted. When  the  trench  is  excavated  in  pri- 
vate right  of  way,  parks,  or  lawns,  care  shall 
be    taken    to    cut,    remove    and    preserve    the 


sod,  and  replace  same  upon  completion  of  the 
work.  The  earth  excavated  from  the  trench' 
shall  be  placed  upon  cloth,  burlap,  or  some 
other  suitable  protection  placed  upon  the 
grass.  The  trench  for  the  conduit  shall  be  ex- 
cavated to  such  a  depth  as  will  leave  between 
the  top  of  the  conduit  and  the  grade  of  the 
street  a  distance  not  less  than  30  ins.,  except 
by  special  orders  from  the  engineer.  The 
width  of  the  trench  shall  be  such  as  to  per- 
mit the  convenient  laying  of  conduit,  and  to 
allow  between  the  walls  of  the  conduit  and 
the  sides  of  the  trench  a  distance  not  less 
than  3  ins. 

Before  the  laying  of  concrete  or  conduit,  the 
trench  shall  be  opened  the  entire  distance  be- 
tween adjacent  man-holes  to  show  the  nature 
and  extent  of  obstructions  to  be  met  with. 
This  rule  may  be  deviated  from  only  when 
local  conditions  warrant  it,  such  as  a  street 
crossing  between  adjacent  man-holes.  The 
sides  of  the  trench  shall  be  cut  vertical  and 
when  necessary  shall  be  shored  to  prevent 
caving.  The  trench  shall  be  kept  free  from 
water.  Any  springs  encountered  must  be 
drained,  the  soft  place  removed  and  filled  with 
concrete.  When  gas,  water  or  other  pipes  are 
encountered  the  work  shall  be  carried  on  so 
as  not  to  interfere  with  them,  and  when 
necessary  shall  be  supported  by  some  suitable 
means,  until  the  trench  is  refilled.  This  con- 
dition will  often  result  in  the  changing  of 
the  grade,  but  must  only  be  done  with  per- 
mission from  the  engineer. 

When  gas,  water  and  other  pipes  are  to  be 
included  in  the  concrete  protection  of  the  con- 
(hiit,  the  same  shall  be  surrounded  with  sand 
without  cement  to  avoid  damage  to  the  con- 
duit or  concrete  in  case  tlie  pipes  are  replaced 
or  removed.  When  it  is  necessary  to  lay  a 
conduit  through  a  position  or  property  of  an- 
other corporation  or  individual  owner,  the  ob- 
struction shall  be  removed  by  the  owner 
thereof  upon  agreement  with  the  engineer, 
or  by  the  contractor,  upon  written  consent 
of  the  other  party.  The  botom  of  the  trench 
shall  be  firm  and  smooth  and  the  conduit  shall 


follow  the  grade  of  the  street,  if  the  specified 
grade  is  not  shown  upon  the  plans.  Grades 
may  be  established  with  a  spirit  level  with 
a  side  attachment,  or  with  a  plumb  line  and 
"strait  edge"  if  grade  hubs  have  been  set 
by  the  city  engineer,  or  any  method  approved 
by  the  engineer.  In  all  cases  the  amount  of 
slope,  the  method  of  making  and  necessary 
changes  of  grade  shall  be  determined  by  the 
enginear. 

CONCRETE. 

Cement. — The  cement  shall  be  Portland, 
which  will  meet  the  requirements  of  standard 
specifications. 

Sand. — Sand  shall  be  clean,  sharp  and 
coarse,  free  from  clay,'  foam  and  other  im- 
purities or  organic  matter,  and  shall  be  thor- 
oughly screened. 

Gravel. — Gravel  shall  be  composed  of  clean, 
coarse  pebbles  of  hard  stone,  the  size  not  to 
exceed  2  ins.  in  diameter. 

Proportions. — The  proportions  of  material 
for  concrete  for  all  conduits  and  man-holes 
shall  be  as   follows : 

One  part  Portland  cement. 

Three  parts  sand. 

Five  parts  clean  pit  gravel. 

MIXING. 

Hand. — Tight  platforms  shall  be  provided 
of  sufficient  size  to  accommodate  men  and  ma- 
terial to  mix  batches  not  to  exceed  1  cu.  yd. 
and  smaller  batches  are  preferred,  based  upon 
the  multiple  of  the  number  of  sacks  to  a  bar- 
rel. Place  the  gravel  evenly  upon  platform 
about  4  ins.  thick,  the  sand  shall  be  added  and 
evenly  spread,  then  the  cement  shall  be  spread 
out  and  evenly  distributed.  This  dry  mixture 
shall  be  turned  with  shovels  at  least  four 
times  to  insure  thorough  mixing.  Sufficient 
water  shall  then  be  added  and  the  mass  turned 
with  shovels  until  thoroughly  incorporated 
and  all  gravel  covered  with  mortar.  This  will 
probably  require  the  mass  to  be  turned  four 
times. 

Machine. — A  machine  mixer  shall  be  used 
wherever    the    volume    of    work    will  justify 
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the  expense  of  installing  the  plant  The  re- 
quirements for  the  machine  will  be  that  a 
precise  and  regular  proportioning  of  materials 
can  be  controlled,  and  the  product  delivered 
be  of  the  required  consistency  and  thoroughly 
mixed. 

Consistency. — The  concrete  mixed  in  the 
above  way  will  have  a  consistency  that  when 
rammed  the  mass  will  not  shake  like  jelly,  but 
will  when  struck  compact  within  the  area  of 
the  face  of  the  ranimcr  without  displacing  the 
material  laterally.  Concrete  used  with  fiber 
conduit  shall  be  of  such  consistency  that  when 
dumped  in  place  will  not  require  much  tamp- 
ing. It  shall  be  spaded  down  and  tamped 
sufficiently  to  level  of?. 

Immediate  Use. — The  concrete  thus  pre- 
pared shall  be  immediately  placed  in  the 
trench.  It  shall  be  spread  and  thoroughly 
compacted  by  a  ramming  until  free  mortar 
appears  upon  the  surface.  Concrete  in  which 
the  mortar  has  begun  to  set  will  be  rejected. 
No  regauging  of  concrete  will  be  permitted. 

MORT.\R. 

Proportions. — Cement  mortar  for  tile  joints, 
brick  work,  etc.,  shall  consist  of  one  part 
Portland  cement,  two  parts  clean,  coarse  sand. 

Mixing. — Cement  mortar  shall  be  mixed 
upon  a  close  wooden  platform  or  tight  wood- 
en box.  Sand  shall  first  be  spread  on  the  mix- 
ing board  for  a  depth  from  2  to  3  ins.,  the 
cement  added  and  evenly  distributed,  and  the 
material  well  mixed  with  shovels  or  hoes  until 
of  an  even  color.  Sufficient  water  shall  be 
added  to  make  a  stiff  paste  and  mixed  until 
every  particle  of  sand  is  thoroughly  damp- 
ened. 

Immediate  Use. — The  mortar  shall  be  used 
immediately  after  adding  the  water.  Mortar 
that  has  been  mixed  in  too  great  a  quantity 
of  water  or  that  has  been  regauged,  will  be 
rejected. 

CONDUIT    MATERIAL. 

Vitrified  Clay  (Multiple  Duct).— CUy  con- 
duit must  be  free  from  blisters  and  shall  have 
a  smooth  inside  surface  and  be  of  a  quality 
to  meet  the  requirements  of  standard  specifica- 
tions. 

Vitrified  Clay  (Single  £»i(c/j.— Single  duct 
shall  meet  the  requirements  of  the  above. 

Fiber  Duct  (American  or  Orangeburg).— 
Fiber  conduit  shall  meet  the  requirements  of 
standard   specifications. 

Laying  of  Conduit  (General). — Conduit 
shall  always  be  laid  in  a  straight  line.  When 
necessary  to  avoid  obstructions  or  changes  in 
streets,  the  conduit  may  vary  slightly,  but 
must  not  deviate  to  exceed  1  ft.  in  20  ft.  of 
trench.  No  change  in  line  shall  be  made  with- 
out the  approval  or  directions  from  the  en- 
gineer. WTien  more  than  one  length  of  con- 
duit are  laid  the  joints  shall  be  staggered,  also 
successive  lengths  shall  be  staggered  with  the 
first  sections  laid.  Care  shall  be  taken  in 
dumping  concrete,  laying  duct  and  refilling 
the  trench  not  to  disturb  the  conduit  or  con- 
crete partially  set  or  knock  oft  earth  from  the 
side  of  the  trench,  .Any  dirt  falling  into  the 
trench  must  be  removed  before  the  work  can 
proceed. 

Laying  Multiple  Duct.— There  are  any  num- 
ber of  methods  for  laying  multiple  duct,  and 
the  one  described  herein  has  proven  very  sat- 
isfactorv.  The  trench  shall  first  be  prepared 
with  a  3-in.  layer  of  concrete  well  leveled  and 
tamped.  The  clay  duct  is  then  put  in  place, 
a  strip  of  canvass  or  burlap  soaked  in  grout 
shall  be  placed  under  the  joints,  the  necessary 
dowel  pins  inserted  and  the  canvass  or  burlap 
wrapped  on  both  sides  of  the  joint  and  the 
end  sealed  with  mortar.  The  successive  joints 
I  shall  be  treated  in  the  same  manner  and  the 
entire  surface  of  the  tile  plastered  with  cem- 
ent mortar.  This  applies  to  only  one  section 
of  tile,  but  if  the  cross-section  of  the  conduit 
mass  is  large  it  shall  be  built  up  in  the  same 
manner,  the  joints  being  staggered.  In  join- 
ing six  duct  tile,  two  dowel  pins  shall  be 
used.  Each  duct  shall  be  thoroughly  scraped 
and  all  rough  edges  removed  before  being 
laid,  and  before  the  work  is  accepted  each  duct 
must  be  mandrelled  with  a  steel  mandrel  and 
threaded  with  a  No.  12B.B.  iron  fish  wire. 
Laving   Fiber   Duct.— The    trench    shall   be 


prepared  as  for  clay  conduit  with  a  3-in. 
foundation  of  concrit •■.  L'pon  this  the  con- 
duit shall  be  laid  and  v.oll  settled  into  place. 
.\11  lengths  shall  Inn:  solidlv  together  and 
joints  shall  be  broke:  .  This  shall  be  done  by 
laying  the  pipe  so  tha'  the  joint  of  one  duct 
will  be  in  the  middle  of  Icigth  of  the  duct  ad- 
jacent. Successive  joir.ts  shall  be  laid  in  a 
similar  manner  and  when  the  cross-section  is 
completed  the  conduit  mass  is  lo  be  topped 
with  three  inches  of  concrete.  This  allows 
for  three  inches  of  concrete  completely  around 
the  conduit,  using  the  wall  of  the  trench  for 
one  side  forms,  filling  the  3-in.  space  allowed 
on  each  side  of  the  trench  with  concrete.  The 
cross-section  of  the  comhiit  mass  will  show 
the  thickness  of  the  concrete  between  suc- 
cessive tiers  of  the  fiber  conduit. 
•  Laterals. — Laterals  shall  be  of  single  clay 
duct  or  standard  3-in.  sewer  file.  Two  sep- 
arate laterals  shall  be  laid  from  each  side  of 
the  man-hole,  one  being  stopped  up  at  the 
propertly  line  for  future  use.  When  laterals 
are  laid  in  the  main  trench,  they  shall  be  lo- 
cated at  the  top  of  the  conduit  and  shall  be 
included  in  the  concrete  or  cement  enclosing 
the  conduit.  When  laterals  are  laid  in  sep- 
arate trench,  trench  shall  be  wide  enough  to 
permit  convenient  laying  of  the  pipe  and  deep 
enough  to  make  the  top  of  the  completed  tile 
at  least  18  ins.  below  the  surface  of  the 
ground.  When  joints  are  made  between  tile 
and  iron  pipe,  the  joints  shall  be  wrapped 
with  canvass  or  burlap  and  sealed  with  cem- 
ent mortar.  All  joints  must  be  made  with 
cement  mortar  and  must  be  staggered  with 
the  adjacent  tile  in  the  trench.  Laterals  shall 
have  a  slope  toward  the  man-hole  of  not  less 
than  8  ins.  per  100  ft.  If  conditions  arise  to 
prevent  giving  the  lateral  the  desired  drain- 
age, the  slope  may  be  reversed,  using  a  "Y" 
section  of  pipe  at  the  terminal  pole.  This 
change  shall  not  be  made  without  the  ap- 
proval of  the  engineer.  When  conditions  war- 
rant it,  iron  pipe  shall  be  used  for  laterals. 
This  will  only  be  necessary  when  there  is  dan- 
ger of  tile  being  damaged  by  other  excava- 
tions, or  on  the  improved  streets.  No  protec- 
tion plant  is  considered  necessary  when  tile  is 
used  under  paved  streets  or  alleys.  One  lat- 
eral shall  be  threaded  with  No.  12  iron  fish- 
wire. 

Man-holes.— Man-holes  shall  be  located  as 
shown  on  the  plans  unless  conditions  arise  that 
would  make  the  location  impracticable,  under 
which  conditions  the  man-holes  may  be 
changed  upon  agreement  with  the  engineer. 
The  excavation  shall  be  made  to  such  a  depth 
as  to  allow  the  level  of  the  top  of  the  vault 
to  be  about  12  ins.  below  the  grade  of  the 
street.  If  the  street  is  not  paved  the  neces- 
sary grades  shall  be  obtained  from  the  city 
engineer  and  the  top  or  cover  set  to  conform 
to  the  given  grade.  If  this  grade  cannot  be 
obtained  the  top  shall  be  built  up  to  a  height 
satisfactorv  to  the  engineer,  and  a  chimney 
built  to  set  the  cover  upon.  This  will  allow 
for  lowering  the  rim  and  cover  without  re- 
constructing the  roof  of  the  man-hole  when 
the  street  is  improved.  The  excavation  shall 
be  of  sufficient  width  and  length  to  make  a 
space  of  6  ins.  around  the  outside  of  the  man- 
hole when  completed.  The  man^hole  shall  be 
standard  (brick  or  concrete),  as  specified, 
with  concrete  bottom,  cast-iron  frame  and 
cover,  and  the  roof  reinforced  with  3-in. 
I  beams.  In  size  it  shall  be  approximately 
the  inside  dimensions  as  shown  upon  the 
plans.  No  material  variation  shall  be  rnade 
in  the  size  of  the  man-hole  unless  permitted 
by  the  engineer.  For  the  different  cross-sec- 
tions of  the  conduit  and  desirable  forms  and 
dimensions  of  man-holes  will  be  those  shown 
on  the  plans  and  drawings.  The  man-holes 
shall  be  connected  with  a  sewer  drain,  or 
sump  consisting  of  a  .3-in.  sewer  tile,  unless 
otherwise  specified  or  the  method  of  drain- 
ing determined  bv  the  engineer  after  the  ex- 
cavation is  completed.  In  constructing  a 
brick  man-hole  the  bottom  of  the  excavation 
shall  be  first  tamped,  a  layer  of  concrete  8 
ins  thick  and  of  sufficient  length  and  width 
to  project  2  ins.  bevond  the  foundation  course 
of  the  brick  shall  be  placed  and  well  tamped. 
.The  walls  shall  be  of  good  quality  "clinker' 


brick,  laid  in  cement  mortar;  the  brick  shall 
be  well  moistened  before  using.  The  walls 
shall  be  H  ins.  thick  and  the  foundation  course 
shall  be  4  ins.  wider  than  the  wall,  which 
shall  be  built  up  to  the  length  required,  every 
sixth  course  laid  as  leaders.  .\s  the  wall 
progresses  in  heighth,  it  shall  be  plastered 
with  a  coat  of  cement  mortar  on  the  out- 
side. The  brick  work  shall  be  racked  away 
around  the  entrance  of  the  ducts  to  afford 
room  for  turning  cables  when  installed.  .All 
pipes  and  lateral  tile  entering  the  man-hole 
shall  be  cemented  to  the  brick  work  and  the 
inside  shall  be  well  pointed.  The  man-hole 
top  shall  be  set  so  as  to  make  the  center  line 
of  ducts  as  nearly  as  possible  underneath  the 
man-hole  opening,  going  both  ways  and  mid- 
way between  the  ends  of  the  vault,  or  the 
opening  rim  may  be  set  on  the  end  of  the 
vault  in  case  of  a  heavy  rain  one  way.  This, 
however,  is  left  to  the  judgment  of  the  en- 
gineer. 

Cable  hangers  in  each  side  wall  shall  be 
set  in  the  brick,  the  number  and  location  of 
each  to  conform  to  the  plans  of  the  vault 
in  question.  The  vault  shall  be  kept  well  bar- 
ricaded until  the  concrete  and  mortar  is  well 
set. 

Refilling  Excavations  and  Temporary  Pav- 
ing.— In  refilling  excavations  the  better  part 
of  the  material  excavated  shall  be  used.  This 
material  shall  be  deposited  around  the  man- 
holes, ducts,  laterals,  etc.,  in  such  a  manner 
as  not  to  injure  cement  or  concrete  wholly 
or  partially  set,  or  the  tile  or  conduit.  .After 
a  layer  of  about  12  ins.  is  placed  over  the 
ducts,  the  balance  can  be  filled  with  teams 
and  scrapers,  allowing  water  to  run  in  the 
trench  to  settle  the  earth.  Excavations  around 
man-hole  shall  be  filled  and  tamped  by  hand. 
The  surface  of  the  trench  shall  be  crowned 
with  about  3  or  4  ins.  of  earth  where  streets 
are  not  paved.  Where  cxcivations  have  been 
made  in  pavement  or  paved  streets,  a  layer  of 
concrete  4  ins.  thick  shall  be  placed  upon  the 
surface.  All  surplus  dirt  and  filth  shall  be 
gathered   up  and   carted   away. 

Guarding  of  Street  Obstructions. — .All  ma- 
terial to  be  used  in  the  prosecution  of  the 
work  shall  be  delivered  along  the  line  and 
piled  so  as  to  cause  the  least  possible  ob- 
structions to  traffic  and  to  loss  or  damage 
to  material. 

.All  openings  and  obstructions  shall  be  prop- 
erly guarded  and  lighted.  Bridges  and  tem- 
porary crossings  shall  be  provided  when  neces- 
sary, so  as  to  cause  as  little  obstruction  to 
traffic  as  possible. 

Sealing  of  Ducts. — .After  conduit  runs  from 
vault  to  vault  are  completed,  all  ducts  shall 
be  closed  with  wooden  plugs,  previously  boiled 
in  oil.  Ends  of  laterals  shall  be  sealed  with 
wooden  plugs  at  the  time  they  are  laid.  The 
ends  of  all  ducts  and  laterals  shall  be  closed 
with  wooden  plugs  when  work  is  suspended. 

Cost  of  Electrical  Power  for  Dredges. 

The  Oroville,  Folsom  and  Yuba  River 
dredging  fields  in  California  are  admirably 
situated  for  the  adoption  of  electric  power, 
lying  close  to  the  foothills  of  the  Sierra 
Nevada  mountains.  .An  abundance  of  water 
power  is  thus  easily  obtained,  arid  numerous 
power  plants  have  been  erected  at  points 
convenient  to  the  fields.  The  close  prox- 
imity of  these  power  stations  naturally  re- 
duces the  cost  of  motive  energy,  enabling 
the  gold  boats  to  be  operated  at  costs  that 
less  favored  districts  are  unable  to  ap- 
proach. The  following  shows  the  varying 
costs  of  electrical  power  in  the  principal 
districts  of  the   state: 

Cost  per  Per  cent 

Type  of  dredee.  cu.  yd.  total  costs. 

3cu^ft W.69  9.9 

4  cu.  ft .89  13.7 

5  en.  ft .52  13.8 

7  cu.  ft 64  12.6 

8  cu.  ft .65  20.9 

13  cu.  ft .44  15.9 

13.5cu.ft .54  21.9 

These  figures  are  compiled  from  Bulletin 
Xo.  57  of  the  California  State  Mining  Bureau. 
The  data  given  have  been  selected  with  a 
view  of  indicating  the  average  cost  of  elec- 
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trie  power  per  cubic  yard,  this  expense  item 
naturally  varying  in  different  localities, 
where  more  energy  is  required  to  perform 
a  specified  amount  of  work,  or  when  the 
natural  conditions  demand  the  expenditure 
of  electricit}'  above  normal  requirements. 
Figures  relative  to  the  power  costs  on  the 
new  15-ft.  boats  recently  installed  by  the 
Katomas  Con.  Co.  of  California  and  the 
Yuba  Con.  Gold  Fields,  the  two  largest 
dredging  enterprises  in  California,  are  not 
available,  but  it  is  probable  that  this  ex- 
pense is  only  a  few  cents  higher  than  that 
of  the  13.5-cu.  ft.  boat.  A  dredge  handling 
8.000  cu.  yds.  of  material  per  day  will  con- 
sume approximately  $43.20  per  day  in  elec- 
tric power,  when  the  cost  per  cubic  yard 
runs  about  a  half  cent. 


Cost  of   Blue-Printing. 

Contributed  by  F.  H.  Ciishman,  City  Engi- 
neer's Office,  Tacoma,  Wash. 

The  cost  of  operation  and  maintenance 
from  Oct.  1,  1910,  to  Oct.  1,  1911,  of  the  elec- 
tric blue-printing  machine  in  the  City  En- 
gineer's office  at  Tacoma,  Wash.,  is  shown  in 
the  following  table : 

110,475  sq.  ft.  blue   print   paper $  768.45 

6,645  sq.  ft.  blue  print  cloth 274.30 

1,170  sq.  ft.  negatives  27.25 

420  SQ.  ft.  direct  printing  brown  line 

paper  14.25 

118,710  sq.  ft.  of  printing   $1,054.25 

3,756  K.W.  hours,  at  3  cts $    112.05 

Labor  903.55 

Potash   (Intensifier)    5.20 

Total    operation    $2,105.65 

.N'ew   glass    $      61.00 

New   globes    5.00 

Repairs  7.50 

Carbons,    oil,    etc 4.85 

Total  maintenance   $      78.35 

Grand   total    $2,184.00 

Local  commercia!  blue  printers  allow  2  per 
cent  for  waste,  but  the  writer  believes  that 
4  per  cent  has  been  waste  during  the  past 
year  due  to  the  large  am.ount  of  odd  size 
prints  that  have  been  made.  This  leaves  a  net 
amount  of  113,962  sq.  ft.  of  printing  at  an 
average  cost  of  1.92  cts.  per  sq.  ft. 

The  labor  charge  appears  to  be  high,  be- 
ing rated  about  43  per  cent  of  the  operation 
cost,  but  the  blue-printer  is  rated  as  a  drafts- 
man at  $75  per  month. 

The  machine  used  is  a  continuous  printing 
•54-in.  Paragon ;  although  56-in.  prints  have 
been  made.  .Alternating  current  at  110  volts 
is  used  with  induction  motor  drive  and  four 
enclosed  arcs  for  printing  light.  Any  one  or 
all  four  lamps  are  used  according  to  the 
width  of  work  being  done.  Printing  speed 
is  regulated  by  a  friction  drive,  the  motor 
running  at  constant  speed.  At  high  speed 
the  machine  feeds  at  6.-5  ft.  per  minute  and  at 
low  speed  about  1  ft.  per  minute.  Tests  show 
the  machine  in  operation,  with  four  lamps 
burning,  to  take  6.8  h.p. 


A  Rod  for  Cross-Sectioning. 

The  accompanying  sketches  illustrate  a  new 
rod  for  cross-section  work  in  the  field  which 
has  recently  been  patented  by  Chas.  R.  Hauke, 
of  Rossfork,  Idaho.  The  rod  is  constructed 
with  different  scales  for  determining  slopes, 
and  which  may  be  used  in  either  direction 
from  the  center  stake  of  a  cut  or  fill  without 
reversing  the  rod.  It  is  also  arranged  with 
a  set  of  graduations  which  can  be  used  in 
measuring  the  bottoms  of  the  cuts,  the  rod 
being  used  in  the  same  manner  in  either  di- 
rection from  the  center  without  reversing. 
There  is  also  included  in  the  outfit  a  rod  for 
measuring  the  differences  in  elevation.  In 
the  drawing,  A  represents  one  side,  B  the  top 
and  C  the  other  side  of  the  slope  rod;  D 
is  a  section  through  the  clamp  at  the  ends  of 
the    rod. 

The  depth  of  all  cuts  and  fills  are  found 
mechanically  and  without  mathematical  cal- 
culation, and  consequently  the  work  can  be 
done  faster  and  with  less  liability  of  error. 


Methods  of  Obtaining  Cost  of  Electric 
Lighting  Service  to  Consumers 
Based  on  Decisions  of  the 
Wisconsin  Railroad  Com- 
mission.* 

At  the  last  meeting  of  the  San  Francisco 
Section  of  the  American  Institute  of  Elec- 
trical Engineers,  at  which  Honorable  Max 
Thelen,  attorney  for  the  California  Railroad 
Commission,  made  an  address  in  connection 
with  the  recently  adopted  amendments  to  the 
Constitution  of  the  State  enlarging  the  powers 
of  the  railway  commission  and  extending  their 
control  over  other  public  service  corporations 
than  steam  and  electric  railways,  it  was 
brought  out  that  in  the  State  of  Wisconsin 
its  railroad  commission  has  practically  the 
same  control  over  the  construction,  operation 
and  rates  for  service  of  the  municipally 
owned  public  utilities  as  over  the  privately 
owned  corporations  providing  service  to  the 
public. 

Since    the    most    valuable    work     lias      been 


iorced  the  power  plant  to  install  sufficient  ca- 
pacity to  care  for  maximum  load  conditions 
and  should  be  charged  a  proper  amount  for 
this  constant  or  capacity  expense  and  also 
should  pay  a  proper  charge  for  the  actual 
service  rendered.  Some  eastern  meters  are  in- 
stalled sq  as  to  register  these  separate  fac- 
tors. It  is  then  seen  that  operating  expenses 
are  of  two  classes — constant  and  variable. 

Constant  expenses  are  not  affected  by  the 
business  done  but  depend  more  on  the  capacity 
of  the  plant  rather  than  any  other  factor. 
The  variable  expenses  depend  upon  the 
amount  of  service  rendered.  The  fixed  or 
constant  expenses  should  as  nearly  as  is 
possible  be  chai-?ed  proportionally  for  maxi- 
mum capacity  of  each  consumer  while  varia- 
ble charges  should  be  proportionally  to  the 
amount  of  service  rendered. 

The  Wisconsin  Railroad  Commission  in 
numberless  decisions  maintains  that  in  the 
accounts  of  a  public  service  corporation  pro- 
vision must  always  be  made  for  depreciation. 
Depreciation  is  defined  as  that  loss  or  shrink- 
age of  value  which  inevitably  occurs  from 
time  to   time   in   the  equipment   of   the   plant. 
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done  by  it,  and  especially  since  the  decisions 
of  the  Wisconsin  Railroad  Commission  have 
been  almost  universally  adopted,  at  least  in 
principle,  it  is  certainly  desirable  most  care- 
fully to  consider  the  important  opinions  and 
findings  of  this  commission  in  the  principal 
cases  it  has  considered  and  especially  the  de- 
cisions it  has  rendered. 

Such  conclusions  are  of  necessity  in  the 
form  of  generalities  rather  than  specific  in- 
stances, and,  while  it  should  be  fully  under- 
stood that  the  conditions  in  Wisconsin  may 
and  probably  are  very  different  from  those 
existing  in  California,  the  application  of  these 
conclusions  to  two  typical  electric  lighting  sys- 
tems in  two  different  Pacific  Coast  cities  give 
results  which  are  certainly  illuminating. 

In  arriving  at  a  basis  for  a  just  fixing  of 
rates,  this  commission  has  consistently  main- 
tained that  the  rates  for  current  should  be 
based  upon  the  cost  of  the  service. t  Each 
consumer  occasions  expenses  to  the  plant.  In 
order  that  every  consumer  shall  pay  his  just 
share  of  the  expenses,  it  is  necessary  to  ap- 
portion the  expenses  of  the  plant  between  the 
capacity  and  output  costs,  and  determine 
what  part  of  each  class  of  expense  should  be 
charged  against  each  particular  consumer. 
Thus,  a  particular  consumer  installs  in  his 
residence  thirty  incandescent  lamps,  thereby 
necessitating  the  power  plant  to  be  ev^r  ready 
to  supply  the  necessary  current  should  the 
consimier  turn  on  all  its  lights.  The  particu- 
lar consumer,  however,  except  in  rare  in- 
stances, Imrns  only  four  lamps  for  a  few 
hours    each    day.    The    consumer    has    thus 

•A  paper  read  by  C.  L.  Cory  before  the  four- 
teenth annual  convention  of  the  League  of 
California  Municipalities. 

tWisconsin  Railroad  Commission  Reports.  Vol. 
3.  pages  2nn-321;  Vol.  4,  pages  219-229;  Vol.  0, 
pases  560-574:  Vol.  5,  pages  742-791. 


Fig.    1 — New    Rod    for    Cross-Sectioning. 

(A  is  one  side,  B  is  the  top  and  C  the  reverse 
ot  I'oll.     D  is  a  section  through  rod  at  clamp.) 


as  a  result  of  the  employment  of  this  equip- 
ment in  the  production  of  electricity.  The 
loss  may  be  due  to  wear  and  tear,  to  age,  to 
the  march  of  modern  invention,  or  to  the  in- 
adequacy, or  to  any  or  all  of  these  causes  com- 
bined. The  aim  of  a  depreciation  fund  is  in  a 
word  to  keep  the  investment  intact.  Repairs 
and  maintenance  do  not  offset  depreciation. 
Depreciation  must  always  be  taken  care  of  in 
the  operating  costs  which  are  charged  direct- 
ly to  the  consumer  and  not  charged  against 
construction,  thus  warping  this  account  out 
of  proportion  and  apparently  showing  large 
earnings. 

The  commission  goes  further  and  states  that 
as  depreciation  is  continually  going  on  a  just 
and  proper  method  of  providing  for  it  is  to 
include  depreciation  under  the  head  of  op- 
erating expenses,  charging  off  to  the  constant 
expense  account  such  proportion  of  the  depre- 
ciation as  rightfully  belongs  under  this  head- 
ing, and  to  the  variable  expense  account  such 
proportion  as  properly  belongs  under  its  head- 
ing. 


In  the  course  of  its  investigations  the  com- 
mission found  it  necessary  in  cases  of  improp- 
erly arranged  accounts  or  in  case  of  no  ac- 
counts being  kept  at  all  to  order  properly 
classified  and  detailed  reports  of  expenses  for 
the  future. 

Furthermore  in  the  matter  of  municipal 
plants  the  commission  found  certain  cases  in 
which  the  accounts  showed  that  taxes  were 
not  assessed  against  these  plants  and  conse- 
quently the  commission  put  itself  on  record 
as  opposed  to  such  practice.  The  commission 
stated  that  as  capital  invested  in  a  public  plant 
is  the  capital  of  the  municipality  or  the  tax- 
payers.the  taxes  and  interest  are  a  necessary 
factor  in  the  determination  of  the  cost  of  fur- 
nishing the  service. 

In  order  to  apply  the  methods  of  approxi- 
mately obtaining  the  cost  of  service  to  each 
custorner,  as  is  so  clearly  and  completely  set 
forth  in  the  above  quotations,  I  have  worked 
out  on  two  typical  electric  lighting  systems  on 
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the  Pacific  Coast  the  segregated  costs,  setting 
forth  separately  the  fixed  and  variable  ex- 
pense as  affected  by  the  load  factor  as  well 
as  the  quantity  of  electrical  energy  used  by 
each  customer.  System  No.  I  has  its  power 
generated  with  steam,  while  System  No.  II 
receives  its  power  at  a  sub-station  outside  of 
the  city  limits,  stepping  down  from  60,000 
volts  to  the  voltage  of  distribution  allowed 
within  the  city  power. 

Probably  no  point  is  of  such  serious  conse- 
quence in  connection  with  the  operation  of  a 
municipally  owned  lighting  system  as  the  low 
load  factor  resulting  from  the  fact  that  most 
of  the  electrical  energy  used  is  for  residence 
lighting,  the  period  of  use  being  of  probably 
not  more  than  an  average  of  two  hours  each 
night  of  the  24-hour  day.  Agaui,  the  wide 
difference  between  the  maximum  demand  or 
peak  load  and  the  average  load  for  the  year 
is  caused  by  the  difference  in  the  seasons  be- 
tween December  and  June,  and  it  is  not  ex- 
traordinary to  find  that  the  peak  load  for  res- 
idence and  retail  business  lighting  during  the 
last  few  days  of  December  is  50  per  cent 
greater  than  the  corresponding  peak  load  dur- 
ing the  summer  season.  .\s  an  illustration  of 
this  Fig.  1  is  the  load  curve  of  System  No.  II 
on  June  30.  1910.  showing  a  maxiinum  load 
of  1,619  kw.  at  9  p.  m..  lasting  for  a  very 
short  time.  In  fact,  the  load  above  1,200  kw. 
was  only  of  two  hours'  duration,  or  between 
8  and  10  p.  ni.  The  average  load  for  the  24 
hours  was  471.8  kw.,  making  a  load  factor  of 
29.1  per  cent  for  the  day. 

Figure  2,  on  the  other  hand,  is  the  load 
curve  of  System  No.  II  six  months  later,  or 
on  Dec.  31.  1910.  The  actual  peak  on  this  day 
was  2,363  kw.,  or  almost  exactly  -50  per  cent 
greater  than  on  June  30.  This  peak  of  prac- 
tically 2,400  kilowatts  occurred  at  6  p.  m.  and 
lasted  for  the  better  part  of  an  hour.  The 
load  above  1,200  kw.  continued  for  a  period 
of  5%  hours,  or  between  5:15  and  10:45 
p.  m.  The  average  load  during  the  24  hours 
was  920.7  kilowatt,  or  nearly  100  per  cent 
greater  than  on  Tune  30,  six  months  previous. 
The  load  factor  for  the  day  was  38.9  per  cent. 
While  these  curves  are  for  particular  daj-s,  yet 
they  are  typical  of  the  summer  and  winter 
load,  neither  of  them  being  abnormal  for  the 
two  seasons.  An  annua!  load  factor  for  such 
electric  lighting  service  of  from  20  to  30  per 
cent  is  not  uncommon,  while,  in  comparison, 
due  to  the  large  use  of  electrical  energy  for 
power  in  the  operation  of  manufacturing 
plants,  transportation  systems,  mines,  etc.,  the 
load  factor  of  extensive  transmission  systems, 
which  often  include  a  number  of  hydroelectric 
as  well  as  steam  driven  central  stations,  have 
a  load  factor  of  between  70  and  75  per  cent. 

Another  point  of  importance  in  connection 
with  the  construction  and  operation  of  munici- 
pally owned  lighting  systems  is  the  rapid 
growth  required  of  such  systems  in  many 
progressive  western  cities.  The  increased  in- 
vestment demanded  each  year  must  be  met 
ordinarily  by  a  new  bond  issue  and  to  show 
what  this  would  mean  in  the  city  where  Sys- 
tem No.  II  is  installed,  I  have  given  in  Table 
I  the  year,  the  additions  to  plant,  and  the  total 
investment  for  a  period  of  seven  years.  Dur- 
ing this  time  the  additions  to  the  plant  varied 
from  a  minimum  of  $35,000  to  a  maximum  of 
$120,000  per  year,  the  total  investment  increas- 
ing in  the  seven  years  from  $155,000  to  $565,- 
""lOO.  or  practically  three  and  a  half  times  its 

riginal   figure. 

To  meet  this  growth  very  many  times  re- 
quires additional  money  which  ordinarily  can- 
not be  raised  except  by  new  bond  issues. 

Under  favorable  conditions,  if  there  be  a 
surplus,  it  mav  be  used  for  short  periods  to 
do  needed  construction  work  and  later,  the 
cost  of  such  construction  work  may  be  met 
by  a  bond  issue,  reimbursing  the  surplus  fund 
by  the  electric  lighting  system  from  such  bond 
issue.  In  such  cases  it  may  sometimes  _  be 
proper  to  expend,  for  new  construction, 
money  which  properly  must  be  set  aside  each 
year  to  cover  depreciation,  provided  such  ac- 
counts are  always  properly  carried  on  the 
books  of  the  system  so  that  the  -depreciation 
reserve,  temporarily  used  for  new  construc- 
tion, is  replaced  and  used  as  required  at  such 
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tune  as  a  new  oo.i.i  i--^c  renders  again  avail- 
able the  funds  actually  .iid  in  reality  required 
for  extensions  ..t  'h.-  s\>tem  and  new  con- 
struction, 

TABLE     I.— IXCRE.VSro     INVESTMENT     IN 

STSTEM. 

SYSTEM  XO.  11. 

.„                                       .Vddltlons  Total 

Year.                                 to  plant.  Investment. 

First    JlBo.OOO 

Second    35,000  190,000 

Third    40,000  230.000 

Fourth    95.000  325.000 

Fifth   "5.000  400.000 

Sixth     120.000  520.000 

SeventU   45.000  365,000 

In  determining  the  fuel  cost  on  the  steam 
plant  switchboard  per  kilowatt-hour  at  differ- 
ent load  factors  I  have  used  the  figures  given 
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Fig.    1  —  Peak    Load   Conditions  for   Summer 
Months. 

by  C.  R.  Weymouth,  M,  E.,  in  a  paper  entitled 
"A  Method  "for  Calculating  Steam  Power 
Plant  Economy,"  for  condensing  direct  con- 
nected steam  driven  units  based  on  plants  in- 
stalled at  Pacific  Coast  railway  terminal 
points. 

The  kilowatt-hours  per  barrel  of  oil  as  there 
given  for  a  1,500  kilowatt  condensing  plant 
operating  24  hours  per  day  are  as  follows : 

Kw.-hr.  per 
Load  factor.  bbl.  of  oil. 

12  hr.  Test.  21" 

100%  197 


50% 
33%% 


155 

125 


Figure  3  show-  f  i>el  with  oil  a' 

70  cts.  and  also  ;..  i.  ,-■  barrel  per  switch- 
board kilowatt-hour  as  affected  by  the  load 
factor  and  indicates  clearly  the  increased  cost 
of  fuel  resulting  from .  a  low  average  daily 
load. 

I  have  used  $1  per  barrel  as  the  cost  of  fuel, 
primarily  for  the  reason  that,  if  the  fuel  costs 
a  greater  or  less  amount  it  is  quite  conven- 
ient to  find  the  exact  fuel  cost  by  taking  a 
direct  proportion  between  the  actual  cost  and 
the  figure  given  of  $1  per  barrel. 

The  curves  of  Fig.  3  show  what  is  consid- 
ered to  be  the  maximum  and  minimum  range 
of  price  for  the  cost  of  fuel  ^oil,  namely  $1 
per  barrel  for  the  former  and  70  cts.  per  bar- 
rel  for  the   latter. 

It  must  be  note<l  in  Mr.  Weymouth's  paper 
on  Power  Plant  Economy,  from  which  these 
figures  are  taken,  that  he  is  careful  to  state 
that  "The  above  figures  are  approximate  only, 
and  are  <nbiert  to  considerable  variation,  de- 


pending on  operating  conditions,  etc.,"  and 
the  oil  is  assumed  as  having  a  thermal  value 
of  1S,850  B,  t.  u.  per  pound,  weighing  336  lbs. 
per  barrel. 

In  this  connection  it  is  also  well  to  have  it 
fully  understood  that  the  figures  given  in 
Tables  II  and  III  for  the  two  particular  elec- 
tric lighting  systems,  both  as  regards  the  in- 
vestment in  the  different  portions  of  the  sys- 
tems, and  the  resulting  average  costs  per  kilo- 
watt-hour are  to  be  considered  as  only  rela- 
tive and  not  as  indicating  absolutely  the  av-  ' 
crage  costs  per  kilowatt-hour,  especially  as  de- 
livered to  customers'  meters,  in  other  plants 
operating  under  decidedly  different  conditions 
as  regards  the  cost  of  electric  energy  on  the 
switchboard  and  character  and  extent  of  the 
complete  installation,  primarily  in  the  distribu- 
tion systems. 

TABLE    II.— SYSTEM    NO.    1, 

iiacter  of  generating  station Steam   plant 

"i  of  fuel  oil,  per  barrel $1.00 

:i. stalled  capacity,  kw 1.750 

Peak  load  for  year,  kw 1.200 

Average  load  for  year,  kw 415 

Load  factor  for  year,  per  cent 34.8 

Efllclency    of    distribution    system    from 
switchboard  to  customers'   meters,  per 

cent    65 

Aggregate   length,    distribution    .system. 

miles  '       75 

Average  cost  of  distribution  system  per 

mile   $3,430 

Number  of  customers 3.057 

Number  of  customers  per  mile  of  distri- 
bution system  41 

Number  of  pole  transformers 552 

Aggregate  capacity  transformers,  kw...  2.179 

-Average  capacity  per  transformer,  kw..  4 

Total  valuation  system $560,000 

Kw.-hr.    steam    plant    switchboard    per 

year  3,633.500 

Kw.-hr.   delivered  to  customers'   meters 

per  year   2.363.000 

Average   generating   cost     per     kw.-hr. 

steiim  plant  switchboard,  cents 1.91 

Average  generator  cost  per  kw.-hr.  de- 
livered to  customers'  meters,  cents....  2.94 
Average  total  cost  per  kw.-hr.  delivered 
to  customers'  meters,  cents 6,32 

TABLE  III,— STSTEM  NO,  11. 

From  water  and  steam  power 
transmission  system. 
Charter  of  Electric  Service. 

Peak  load  for  year,  kw 2,500 

Average  load  for  year,  kw 750 

Load  factor  for  year,  per  cent 33  1/3 

Efflclency    of    distribution    system    from 
switchboard  to  customers'  meters,  per 

cent  70 

Aggregate  distribution  system: 

Overhead,   miles    100 

Underground,  miles  H4 

.\verage   cost   distribution     system     per 

mile   $3,050 

Number  of  customers 7,250 

Njmber  of   customers   per   mile   of   dis- 
tribution system   69 

Number  of  pole  transformers 424 

Aggregate  capacity  transformers,  kw 4.167 

Average  capacity  per  transformer,  kw. .  10 

Total  valuation  of  system $577,000 

Kw.-hr.     substation     switchboard       per 

year  6,670,000 

Kw.-hr.   delivered  to   customers'   meters 

per  year  4.600.000 

Cost  per  kw.-hr.  substation  switchboard: 

100  per  cent  load  factor,  cents 75 

20  per  cent  Ibad   factor,   cents 2.25 

Cost  at  the  substation   switchboard  per 
kw.-hr.  delivered  to  customers'  me- 
ters: 

30  per  cent  load  factor,  cents 3.21 

Average  total  cost  per  kw.-hr.  delivered 
to  customers'  meters 6.34 

The  relation.  Table  IV.  between  the  invest- 
ment per  kilowatt  in  the  generating  stations, 
distributing  system,  and  electrical  meters, - 
based  on  the  peak  load  and  the  average  load, 
indicates  clearly  the  disadvantage  of  a  low 
load  factor.  When  the  total  investment  is  as 
much  as  $1,349  per  kw.  average  load,  and  the 
investment  in  meters  alone  is  $120.50  per  kw. 
average  load,  it  is  easy  to  understand  the 
causes  of  the  higher  fixed  charges  under  such 
operating  conditions. 

In  Table  V  the  average  rate  of  depreciation 
upon  the  generating  station  is  taken  at  5  per 
cent,  which  has  been  determined  by  consider- 
ing separately  the  estimated  life  of  the  differ- 
ent parts  of  the  station,  including  buildings, 
foundations,  and  the  steam  and  electrical  ma- 
chinery. The  total  generating  cost  per  kw.- 
hr.  at  the  plant,  it  will  be  noted,  is  less  than 
one-half  as  much  at  100  per  cent  load  factor 
as  at  35  per  cent  load  factor,  the  actual  figures 
being  0.9  cts.  per  kw.-hr..  with  the  best  char- 
actei  of  load  and  1.90  cts.  per  kw-hr.,  with  the 
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average  load  a  little  more  than  ^k  of  the  max- 
imum of  peak  load. 

In  Table  YI  the  annual  depreciation  for 
the  distribution  system  has  been  taken  at  8% 
per  cent  and  has  been  determined  by  estimat- 
ing the  life  of  the  dififerent  elements  of  the 
distribution  system,  including  poles,  cross- 
arms,  transformers,  conductors  and  other 
■outside  construction  materials. 

It  is  to  be  noted  in  this  table  that  the  total 
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Fig.  2 — Peak   Load   Conditions  for   Winter 
Months. 

distribution  cost  per  kw.-hr.  delivered  to  cus- 
tomers' meters  is  nearly  three  times  as  great 
at  35  per  cent  load  factor  as  at  100  per  cent 
load  factor,  or  0.2.57  cts.  per  kw.-hr.  in  the 
former  case  and  0.091  cts.  per  kw.-hr.  under 
the  most  favorable  operating  conditions. 

The  total  average  cost  per  kw-hr.  delivered 
to  customers'  meters  at  100  per  cent.  70  per 
cent,  and  3-5  per  cent  load  factor  in  Table  VII 
are,  respectively,  2..57  cts.,  -3.4  cts.  and  6.32  cts., 
which  comparative  figures  indicate  clearly  why 
the  customer,  using  electrical  energy,  even 
though  it  is  comparatively  small  in  magnitude, 
is  justly  entitled  to  a  decidedly  low  rate  if  the 
electric   energy   used   by   him   is  utilized   at   a 
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Fig.  3 — Dependence  of  Fuel   Consumption  on 
Load   Factor. 


high  daily  average  load,  or  in  other  words, 
if  his  demand  for  service  is  such  that  the  load 
factor  is  high.  In  this  instance,  if  the  load 
factor  is  uniform  throughout  the  24  hours, 
his  rate  may  properly  be  2.57  cts.  per  kw.-hr., 
increasing  from  this  to  3.4  cts.,  if  the  average 
load  is  70  per  cent  of  the  nia.\imum,  and 
finally  to  6.32  cts.  if  the  average  load  is  but 
35  percent  of  the  maximum  or  peak  load. 


TABLE  VIIL— TOTAL,  COST  OF  ELECTRIC 
SERVICE  PER  KW.-HR.  TO  CUSTOMERS- 
METERS  AT  DIFFERENT  LOAD  FACTORS. 
SYSTEM  NO.  1. 

Per  kilowatt  hour 
customer  at 
Item.  100%  70% 

Generation    1.38c  1.73c 

Distribution    •  0.91c  1.29c 

Metering    0.2Sc  0.38c 


■  to 

35% 
3.9-lc 
2.57c 
O.Slc 


T.\BLE   X.— INVESTMENT    IN    SUBSTATION, 
DISTRIBUTION    SYSTEM    AND    ELECTRI- 
CAL   METERS    PER    KW.-HR.,    PEAK   AND 
AVERAGE  YEARLY  LOAD.  SYSTEM  NO.  II. 
Investment  per 
Total  kilowatt. 

Investment.     Peak  load.     Av.  load. 

Substation     $143,000  $57.20 

Distribution    . . .     31S.500  127.50 

Meters     115.500  ■      46.50 


Total    cost    (average).   2.57c 


i.40c 


6.32c 


Total 


,000 


$230,90 


$769.20 


The  tigiu'es  in  the  last  column.  Tabic  VII, 
are  shown  graphically  in  Fig.  4,  which  in- 
cludes   the   average    segregated   cost   of    elec- 


Av  Co5tPerHWH  at  Customcrb  Meter 


From  the  above  figures.  Tables  IX  and  X, 
it  is  to  be  noted  that  the  total  investment  per 
kilowatt  for  the  average  load   in   System   No. 
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Fig.  4 — Average  Cost  per  Kilowatt  Hour  per   Customer.     System    I. 

trical   service   to   custotners  in   System   No.    I  II  is  only  a  little  more  than  one-half  the  cor- 

per  kw.-hr.   as  well  as  the  corresponding  av-  responding   investment  in   System   No.   I,  this 

erage  monthly  cost  per  customer.     The  aver-  being  due  to  the  fact  that  there  is  no  invest- 

age  monthly  bill  in  System  No.  I  is  $4.12,  di-  ment    required    for   the   generating   station    in 

vided  as  follows:  System   No.   II.     This   is    also    shown    in    a 

Generation   costs  $190  ^^^^^\   Striking  manner   by   the   fact   that   the 

Distribution  costs   '. 1.69  ^otaX  mvestment  in  System  No.   I   for  a  peak 

Metering,  billing,   collecting,  etc 53  load  of   1,200  kw.  is  $.560,000,  while  the  total 

investment  in  System  No.  II,  not  requiring  a 

Total    $4.12  generating  station,  is  but  little  more,  or  $o77,- 

'  000    for   a   peak   load   of   2,500   kilowatts,    or 

It  will  be  noted  m  the  above  that  the  cost  more  than  twice  that  of  System  No.  I.     This 

of  distributing  the  energy  due    to    the     fixed  is  true  notwithstanding  the   fact  that  in   Sys- 

charges  on  the  required  mvestment,  and  losses  tern  No.  II  there  is  a  considerable  portion  of 

in  the   distribution   system   and   the  compara-  the  distribution   system   underground,   thereby 

tively  low  load  factor,  are  not  materially  less  requiring  a  relatively  higher  investment  than 

than  the  corresponding  cost  of  generating  the  for  an  overhead  system  of  the  same  capacitv- 
electrical  energy,  while  the  cost  of  metering.  From   Table    XI    the    distribution    cost   per 

billmg,    and   collectnig,   per   month,    per    cus-  kw.-hr.  delivered  to  customers'  meters  at  100 

tomer,  averages  .53  cts.,  which  is  an  indication  per  cent  load  factor— 0.66  cts.  is  less  than   % 

at  least  of  the  necessity  of  a    minimum    bill  of    the   corresponding   distribution    cost    at   a 
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Fig.  5— Average  Cost  per  Kilowatt  Hour  per    Customer.    System   II. 


whether  current   is  used   by   the   customer   or 
not. 

TABLE    TX.— TOTAL    INVESTMENT    IN    SYS- 
TEM NO',  n. 

Substation — 

Real    estate    $  22,000 

Buildings     33,500 

Apparatus     87,500     $143,000 

Distribution — 

Overhead     $274,500 

Underground    44.000      318,500 

Meters    I15,50n 

Tot.al    .$577,000 


load  factor  of  .30  per  cent,  which  clearly  indi- 
cates the  reason  why  rates  for  electric  service 
for  a  low  average  load  as  contrasted  with  the 
maximum  load,  are  materially  higher  than  for 
a  load  approximating  100  per  cent  load  factor. 
The  figures  of  Table  XII  have  been  used 
to  show  graphically,  as  per  Fig.  5,  the  aver- 
age segregated  cost  of  electric  service  to  cus- 
tomers in  System  No.  II  per  kw.-hr.,  and  also 
per  month.  In  this  system  the  cost  of  elec- 
tric energy  from  the  transmission  lines  repre- 
sen^ts  an  average  monthly  cost  to  customer  of 
$1.70.     The  corresponding     distribution     cost. 


January  10,   1912. 


ENGINEERING 


CONTRACTIN  G 


51 


TABLE    IV.  —  INVESTMENT    IX    GENERATING     STATION,     DISTItlBUTION     SYSTEM.     AND 
ELECTRIC  METERS  PER  KW.  INSTALLED    CAPACITY,    PEAK     LOAD,     AND     .WERAGE 


YEARLY  LOAD.  SYSTEM  NO.  1. 


Portion  of  system.  (nvestment. 

Generating  station  $253,000 

Distribution  system  257.000 

Electric  meters  50,000 


Investment 
Installed, 
capacity. 
J144,44 

140.90 
2S.55 


Kilowatt. 

Peak 

load. 

$210.65 

214.17 

41.63 


Total  $560,000 


$319.80 


$466.45 


$1,349.00 


Per  kilowatt  hour. 


TABLE  v.— ANNUAL  STATION  CHARGES  -VND  COST  PER  K\V.-HR.  ON  -SWITCHBOARD  AND 
CUSTOMERS'   METERS  FOR  DIFFERENT  LO.\D  F.\CTORS,  SYSTEM  NO.  1. 

Y'early 
Item.  % 

Interest     5% 

Ta-xes    1-6% 

Depreciation    5  % 

Fuel    

Operation   and   maintenance 


total. 

100% 

70% 

35% 

$12,650 

0.12 

0.17 

0.34 

4,050 

0.04 

0.06 

0.11 

12,650 

0.12 

0.17 

0.34 

0.51 

0.56 

0.79 

12.000 

0.11 

0.16 

0.33 

Total  generating  cost  per  kw.  at  plant 

Total  generating  cost  per  kw.  delivered  to  customers' 
meters    


0.90c  1.12c         1.91c 

l.SSc  1.73c  2.94c 


TABLE  VI.— ANNUAL  DISTRIBUTION  CH.\RGES  AND  COST  PER  KW.-HR.  ON  SWITCHBO.-^RD 
AND  AT  CUSTOMERS'   METERS   FOR  DIFFER  ENT  LO.\D  F.ACTORS.  SYSTEM  NO.  1. 

Per  kilowatt  hour. 
Item.  % 

Interest    5    % 

Taxes    1.6% 

Depreciation    8^4  % 

Maintenance  and  operation 

Total  distribution  cost  per  kw.-hr.  at  plant 

Total  distribution  cost  per  kw.-hr.  delivered  to  cus- 
tomers'  meters 


.Amount. 

$i2,sr,o 

4.120 
21.S50 
23.000 

100% 
0.12 
0.04  ■ 
0.21 
0.22 

70% 
0.17 
0.06 
0.30 
0.31 

35% 
0.35 
0.11 
0.59 
0.62 

"oliTc 

0.84c 

T67c 

0.91c 

1.29c 

2.57c 

TABLE  VII.— ANNUAL  METERING,  BILLING  AND  COLLECTING,  ETC.,  CHARGES  AND 
COST  PER  KW.-HR.  ON  SWITCHBO.\RD  AND  TO  CUSTOMERS'  METERS  FOR  DIFFER- 
ENT LOAD  FACTORS. 


Per  kilowatt  hour. 


Item.  % 

Interest  5  % 

Ta.Nes    1.6% 

Depreciation   S  % 

Maintenance  and  operation 

Total  metering  cost  per  kw.-hr.  at  plant 

Total  metering  cost  per  kw.-hr.  delivered  to  custom- 
ers' meters  


amount. 

$  2,500 

800 

4,000 

12,000 

100% 
0.02 
0.01 
0.04 
0.11c 

70% 
0.03 
0.01 
0.05 
0.16c 

35% 
0.07 
0.02 
,     0.11 
0.33c 

0.18c 

0.25c 

0.53c 

0.28c 

0.38c 

0.81c 

TABLE  XI.— ANNUAL  DISTRIBUTION   CHARGES    .-VND    COST    PER    KW.-HR.    ON    SWITCH- 
BOARD  AND   AT   CUSTOMERS'    METERS   FOR  DIFFERENT  LOAD  FACTOR.  SYSTEM  NO.  II. 


Cost  of  distribution. 

Item,  Amount. 

Interest    $461,000 


Taxes 
Depreciation — 

Buildings  

Electrical  apparatus 
Distribution: 

Overhead   

Underground    . . . . 


461,000 


33,500 
87.500 


274,500 
44.000 


Per 

cent. 

5% 

1.6% 

3% 


4% 


100  miles  of  distribution  system. 


Yearly 

charge. 

$23,050 

7.376 

1.005 
4,375 

23,333 
1.760 


Cost  per  kw.-hr. 


$439,500       6.94         $30,473 

.Maintenance  and  operation $40,000 

Total  distribution  cost  per  kw.-hr.  at  substation 

Total  distribution  cost  per  kw.-hr.  delivered  to  customers'  meters 


100% 
0.11c 

0.03c 


0.14c 
0.18c 
0.46c 
0.66c 


70% 
0.15c 
0.05  c 


30% 
0.3oc 
0.11c 


0.20c  0.46c 

0.26c  0.61c 

0.66c  1.53c 

0.94c  2.19c 


TABLE  xn.— ANNUAL  METERING,  BILLING  AND  COLLECTING,  ETC.,  CHARGES,  ANT) 
COST  PER  KW.-HR.  ON  SUBSTATION  SWITCHBOARD  AND  AT  CUSTOMERS'  METERS 
FOR    DIFFERENT    LOAD    F.ACTORS,    SYSTEM  NO.  II. 


Item  Amount. 

Interest  $115,500 

Taxes    Ilo,o00 

Depreciation  115,500 

Maintenance  and  operation 

Total  metering  cost  per  kw.-hr.  at  substation 

Total  mntering  cost  per  kw.-hr.  delivered  to  customers'  meters 


Per 
cent. 

5% 
1.5% 

7% 


Yearly  Cost  per  kilowatt  hour 


charge. 

$  5,775 

1,850 

9,240 

26,000 


100% 
0.03c 
0.01c 
0.04c 
0.12c 
0.20c 
0.28c 


70% 
0.04c 
0.01c 
0.06c 
0.17c 
0.2SC 
0.40c 


30'.. 
0.09c 
0.03c 
0.14c 
0.40c 
0.66c 
0.94c 
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Fig.   &-Comparison    of    Power   from    Steam  Central   Station  as  Opposed  to  Power 

from  Transmission  System. 

$1.15,  and  the  metering,  billing  and  collecting      tern  No   I  and  in  System  No   II,  n?mely   6^32 
49  cts.,  or  a  total  monthly  cost  per  customer      cts.  and  6.34    cts.,     respectively.     The     corre- 


«  cts.,  or  a  total  monthly  cost  per  cusu 
of  $3.34.    The  average  cost  per  kw.-hr.  at  cus 
tomers'  meters  is  practically  the  same  in  Sys- 


cts.  and  t)..>l  cts.,  respecuvciy.  i  uc  luhc- 
sponding  average  monthly  cost  per  customer 
is  considerablv  less  in  System  No.  II  than  in 


System  No.  I,  as  a  result  of  the  greater  num- 
ber of  meters,  or  customers  in  the  latter  case. 
Figure  (i  shows  for  both  systems  the  varia- 
tion of  the  generation  cost,  in  the  one  case, 
and  the  cost  of  electrically  transmitted  power 
in  the  other,  and  for  both  cases  the  distrilm 
tion  and  metering  costs  per  kw.-hr.  average 
to  customers'  meters  at  different  load  factors 
The  effect  upon  the  rate  per  kw.-hr.  at  low 
load  factors  and  the  necessity  of  increasing 
this  rate  in  such  cases  is  clearly  shown  by  the 
curves  for  both  systems. 

TABLE  XIII.— TOTAL  COST  OF  ELECTRIC 
SERVICE  PER  KILOWATT  HOUR  TO  CUS- 
TOMERS'   METERS   .VT   DIFFERENT   LOAD 

FACTORS,  SYSTEM  H. 

Cost  per  kilowatt  hour 
at  customers. 
Item.  100%        70%        30% 

Cost  of  power  at  sub-station. 1.07c       1.50c       3.21c 

Distribution    0.66c       0.94c       2.19c 

.Metering    0.26c       0.40c      0.94c 

Total    2.01c       2.84c       6.34c 

TABLE    XIV.— ANNU.VL    AND    MONTHLY 
COSTS  PER  CUSTOMERS. 

SYSTEM   NO.    I. 

Per       Per 
year,  month 
Average   cost   of    elbctric   energy   at 
steam  plant  switchboard  per  cus- 
tomer     $22.71     $1.90 

Average  cost  of  electric  distribution 

per  customer    20.22       1.69 

Average    cost   of     metering,     billing 

and  collecting  per  customer 6.31      0.53 

Combined  cost  of  electric  distribu- 
tion, metering,  billing  and  col- 
lecting per  customer 26.53       2.23 

SYSTEM  NO.  n. 

Per       Per 
year,  month 
Average    cost   of   electric   energy   at 
substation    switchboard    per    cus- 
tomer     $20.39     $1.7» 

-Average  cost  of  electric  distribution 

per  customer  13.91      1.15 

Average  cost  of  metering,  billing  and 

collecting  per  <.-us(omer 5.90       0.49 

Combined  cost  of  electric  distribu- 
tion, metering,  billing  and  collect- 
ing per  customer 19.81       1.64 

In  the  determination  of  costs  as  given  in 
Tables  XIII  and  XIV,  interest  has  been  as- 
sumed as  5  per  cent  on  the  investment  cor- 
responding approximately  to  the  interest 
charge  on  investments  made  by  municipalities 
as  a  result  of  bond  issues.  Taxes  have  been 
considered  at  ll.C  per  cent  per  annum,  corre- 
sponding to  an  assessment  of  50  per  cent  on 
the  valuation  and  a  tax  rate  of  $3.20  per  $100 
assessed  value. 

If  the  return  upon  the  investment  is  as- 
sumed as  that  to  which  a  privately  owned  pub- 
lic service  corporation,  furnishing  electric 
light  and  power  to  the  inhabitants  of  a  city, 
is  entitled,  as  per  the  decisions  of  the  Wiscon- 
sion  Railroad  Commission  in  the  case  of  the 
State  Journal  Printing  Company  vs.  The  Mad- 
ison Gas  &  Electric  Company,  page  648  W.  R. 
C.  R.,  Vol.  4,  namely  8  per  cent  and  the  taxes 
are  assumed  as  equivalent  to  those  actually 
paid  by  the  company  owning  System  No.  I, 
kw.-hr.  on  the  basis  of  4  per  cent  of  its  gross 
receipts  the  corresponding  costs  per  kvir.-hr.  at 
35  per  cent  load  factor,  would  be  as  follows: 

SYSTEM  NO.   I. 

Generating  costs  per  kw.  at  plant 2.16c 

Generating  costs  per  kw.  delivered  at  cus- 
tomers'  meters   3.33c 

Distribution  costs  per  kw.-hr.  at  plant 1.91o 

Distribution  costs  per  kw.-hr.  delivered  to 

customers'    meters 2.94c 

Metering  costs  per  kw.-hr.  at  plant 0.58c 

Metering    costs    per    kw.-hr.    delivered    to 

customers'  meters   O.SOc 

Total   costs   per   kw.-hr.   delivered   to  cus- 
tomers'  meters   7.16c 

If  the  return  upon  the  investment  is  assumed 
at  8  per  cent  and  the  taxes  equivalent  to  those 
paid  under  the  California  law,  of  4  per  cent 
of  the  gross  receipts,  the  corresponding  costs 
per  kw.-hr.  at  30  per  cent  load  factor  would 
be  as  follows : 

SYSTEM  NO.  II. 
Cost  per  kw.-hr.  at  substation  switchboard  2.25c 
Substation    cost    per    kw.-hr.    'R'hen   deliv- 
ered to  customers'  meters 3.21c 

Distribution   costs   per   kw.-hr.   at   substa- 
tions       1.78c 

Distribution  costs  per  kw.-hr.  delivered  to 

customers'  meters  2.54c 

Metering  costs  per  kw.-hr.  at  .substations.     .72c 
Metering    costs    per    kw.-hr.    delivered    to 

customers'   meters   1.03c 

Total   costs   per  kw.-hr.   delivered  to  cus- 
tomers' meters  6.78« 
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It  must  be  most  clearly  borne  in  mind  that 
the  above  figures  refer  to  tlie  average  cost  per 
kilowatt-hour,  as  delivered  to  customers' 
meters,  and  have  no  direct  relation  to  the 
maximum  rate  per  kilowatt-hour  to  be 
charged  some  customers,  or  in  a  suiiilar  man- 
ner the  minimum  rate,  or  any  rates  between 
the  maximum  and  minimum  rates.  This  is 
manifest  because  every  customer  who  requires 
for  his  service  an  investment  and  maintenance 
and  operating  charge  in  the  cost  of  electric 
power  at  the  substation  and  steam  plant,  or 
excessive  expenses  connected  with  distribution 
due  to  the  small  amount  of  current  used  or 
the  comparatively  hi.gh  investment  required  to 
reach  him  m  the  distribution  system;  or  as  a 
result,  also  of  the  low  load  factor,  must  pay 
a  rate  in  excess  of  the  average  cost  per  kilo- 
watt-hour delivered  to  customers'  meters, 
while  other  customers  using  greater  quantities 
of  electrical  energy  at  a  decidedly  higher  load 
factor  than  the  average,  with  a  comparatively 
smaller  investment  in  the  distributing  system 
and  metars.  should  in  equity  be  given  a  rate 
per  kilowatt-hour  decidedly  Icvs  than  the  av- 
erage cost  as  delivered  to  customers'  meters. 


TABIJi;  XV.— COMPARATIVE  COST  PKK  KIL- 
OWATT-IIOrR.  FIRST,  WITH  RKTURN  O.N 
l.WKST.AIKXT  ore,  TAXES  1.6  Tr.  AND  SEC- 
OXl>,  RETURX  OX  INVESTMEXT  8%  AXD 
TAXE.S  l^c  GROSS  RECEIPTS. 
SYSTEM    NO.    I. 

Return. 
5  7o         S% 

Generating  cost  per  kw.-lir.  at  plant  1.91c     2.1'."- 

Generating    cost    per    kw.-hr.    deliv- 
ered to  customers'  meters 2.94c     .■"..:;:;■• 

Distribution   cost   per  kw.-hr.    deliv- 
ered   to   customers'    meters 2.57c     2.94c 

Jletering   cost   per  kw.-hr.   delivered 

to  onstomers'   meters O.Slc     O.Siio 

Total  a\erag'e  cost  per  kw.-hr.  deliv- 
ered to  customers'  meters C..'!2c     T.lSc 


SYSTEM    XO.    IT. 


Return. 


Cost  per  kw.-hr.  at  substation 
switchboard    2.2.'ic     2.2.>c 

Substation  per  kw.-hr.  delivered  to 
customers'   meters   3.21c     3.21c 

Distribution  cost  per  kw.-hr.  deliv- 
ered   to    customers'    meters 2.19c     2.n4c 

Metering  cost  per  kw.-hr.  delivered 
to  customers'  meters ' 0.94c     l,6:!c 

Total   average   cost    per   kw.-hr.    de- 

ered   to   customers'    meters 6.24c     6.7Sj 


Forms  Used  In  Compiling  Information 

In  the    1906   Appraisal   of   the 

Railways  of  Minnesota. 

in  the  valuation  of  the  railways  of  Minnc 
sola  in  1906  for  rate  making  purposes  much 
of  this  information  was  compiled  on  special 
forms  or  blanks.  These  forms  were  based  on 
forms  used  in  the  Michigan  and  Wisconsin 
appraisals  but  were  made  considerably  more 
complete.  They  were  printed  on  sheets 
14  by  18Vi  inches  in  size.  While  conditions 
in  any  set  of  forms  to  suit  them  to  the  re- 
quirements of  different  appraisal  acts,  yet  all 
appraisals  have  so  much  in  common  that  a 
good  set  of  forms  is  of  somewhat  general 
application ;  they  may  at  least  be  helpful  as  a 
skeleton  on  which  to  construct  other  forms 
especially  adapted  to  the  work.  The  accom- 
panving  figures  show,  therefore,  the  complete 
set  of  forms  used  in  the  Minnesota  appraisal. 
This  appraisal  was  made  by  Mr.  Dwight  E 
Morgan,  engineer,  Minnesota  railway  and 
warehouse  commission. 
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PERSONALS. 

Mr.  Geo.  \V.  West  has  been  appointed  City 
Engineer  of  Glendora,   Calif. 

Mr.  Fredericli  S.  Parlvhurst,  Jr.,  has  been 
reappointed  City  Engineer  of  Niagara  Falls, 
N.  Y. 

Mr.  R.  F.  Stoddard,  Assoc.  M.  Amer.  Soc. 
C.  E.,  and  Mr.  M.  F.  McKenna.  formerly  City 
Engineer,  have  announced  the  formation  of  a 
partnership  for  the  practice  of  civil  engineer- 
ing with  ofBces  at  S3  Fairfield  Ave.,  Bridgeport. 
Conn. 

Mr.  Valicr  Mayhew  was  appointed  on  Decem- 
ber 28  assistant  to  City  Engineer  Chas.  H. 
Snyder  of  Oswego.  N.  Y.  Mr.  Mayhew  has  been 
connected  with  the  engineering  department  of 
the  Ontario  division  of  the  New  York  Central 
R.    R. 

Mr.  S.  D.  Clinton,  Assoc.  M.  Amer.  Soc.  C.  E. 
has  resigned  his  position  as  Chief  Engineer  of 
the  Fort  Pourtneuf  Marsh  Valley  Irrigation  Co. 
at  Downey,  Idaho,  and  will  resume  a  general 
engineering  practice  with  his  partner.  Mr.  Chas. 
H.   Mull,   City  Engineer  of  Twin  Falls,  Idaho. 

Mr.  Bernard  W.  Murphy.  U.  S.  Civil  Engi  ■ 
neer,  died  in  Seattle,  Jan.  3.  at  the  age  of  49. 
Mr.  Murphy  built  Fort  Wyngate,  New  Mexico, 
Forts  Worden,  Flagler  and  Casey  in  Washing- 
ton. He  was  .Superintendent  of  Construction 
for  the  Santa  Fe  K.  K.  in  Colorado  for  several 
years    prior    to    1886. 

Mr.  Fred  L.  Johnson  has  been  appointed 
Supervising  Engineer  for  the  Southern  Sier- 
ras f'ower  Co.  in  charge  of  the  construction 
of  a  high  tension  transmission  line  between 
.San  Bernardino,  Calif.,  and  Bishop,  Inyo  Coun- 
ty. Calif.  Mr.  Johnson  was,  until  recently. 
City  Engineer  of  Santa  Barbara. 

Mr.  Daniel  J.  Hennessey  has  been  appointed 
by  Mayor-elect  John  E.  Boland  as  Superin- 
tendent of  Public  Works  for  Fulton.  N.  Y.  Mr. 
Hennessey  has  been  Foreman  of  Construction 
work  for  nearly  ten  years  and  is  planning 
to  carry  on  a  large  amount  of  construction 
work  during  his  administration. 

Mr.  Wm.  C.  Sucro  was  elected  Chief  Engi- 
neer to  the  Commissioners  for  Opening  Streets 
at  Baltimore,  Ind.,  on  January  1,  succeeding 
Mr.  August  E.  Chrlsthilt.  Mr.  Sucro  has 
been  connected  with  the  department  as  Assist- 
ant Engineer  since  the  beginning  of  the  new 
street  work,  about  five  years  ago.  An  assistant 
to  Mr.  Sucro  will  be  selected  after  the  com- 
missioners are  ready  to  start  on  spring  work. 

Mr.  Edw.  Sawyer,  a  well  known  civil  engi- 
neer in  Massachusetts,  died  Dec.  27,  at  his 
home  in  Newton  at  the  age  of  84.  He  had 
suffered  from  a  stroke  of  paralysis,  with  which 
he  was  afflicted  four  years  ago.  He  had  been 
connected  with  many  public  and  private  works 
of  importance  and  was  a  member  of  the  lead 
ing  technical  societies.  He  was  born  In  1828  m 
Warner,   New  Hampshire,  and  was  educated  In 


the  public  scliools  of  that  town.  When  still  a 
young  man,  he  began  business  as  a  railroad 
engineer.  In  1869  he  entered  into  partnership 
with  J.  Herbert  Shedd.  The  firm  had  charge  of 
the  construction  of  the  water  and  sewer  sys- 
tem in  Providence.  In  1873  Mr.  Sawyer  was  in 
charge  of  Mill  No.  1  of  the  Chicopee  Mills.  He 
acted  as  Hydraulic  Engineer  on  a  number  of 
large  undertakings.  After  retirement  from  more 
active  work,  he  served  for  a  number  of  years 
as  Consulting  Engineer.  He  was  a  Member  of 
the  Amer.  Soc.  of  C.  E.  and  the  Boston  Soc.  of 
Engineers. 


Civil    Engineering    Society    Meetings. 

American  Society  of  Engineering  Contractors. 
— J.  R.  Wemlinger,  13  Park  Row.  New  York. 
Sec'y.    Annual  meeting  at  New  York,   Jan.   9. 

Michigan  Engineering  Society.  —  ."^Iba  L. 
Holmes,  Grand  Rapids,  Sec'y.  Annual  meeting 
at    Lansing,    Jan.    9-11. 

Western  Society  of  Engineers. — J.  H.  Warder, 
Sec'y.     Annual   meeting  at   Chicago   Jan.    10. 

Iowa  Association  of  Cement  Users. — Ira  A. 
Williams,  Ames,  la.,  Sec'y.  Annual  show  and 
convention  at  Sioux  City,  Jan.  10-12. 

Eastern  Cement  Show/. — Annual  show  at  Madi- 
son Square  Garden,   New  York,  Jan.   9-Feb.   3. 

Engineers'  Society  of  Western  Pennsylvania. — 

Elmer  K.  Hiles,  3-511  Oliver  Bldg.,  Pittsburgh, 
Sec'y.    Annual  meeting  at  Pittsburgh,  Jan.  16. 

American  Society  of  Civil  Engineers. — Charles 
W.  Hunt.  220  W.  57th  St.,  New  York.  Sec'y. 
Annual    meeting   .Ian.    17-18. 

Illinois  Society  of  Engineers  and  Surveyors. — 
E.  E.  R.  Tratman.  1138  Monadnock  Block  Chi- 
cago. Sec'y.  Annual  meeting  at  Urbana,  Jan. 
1  (-19. 

T,,9,*''S  ,E"9lneerlng  Society.— C.  J.  Knisely.  New 
Philadelphia.  Sec'y.  Annual  meeting  at  Cleve- 
land,  Jan.   24-26. 

Canadian  Society  of  Civil  Engineers. — C  H 
Mcl.eod,  413  Dorchester  St.,  Montreal,  Sec'v 
-Annual  meeting  at  Montreal,   Jan.   24-26. 


The  Hart-Parr  Co.,  Lawler  St.,  Charles  City, 
la.,  has  established  a  correspondence  school  to 
teach  prospective  or  actual'  users  of  Gas-Trac- 
tion engnies.  A  course  of  12  lessons  will  be 
given  dealing  with  the  theory  and  practice  of 
gas  traction  engine  construction,  methods  of 
economical  operation,  repair  problems,  etc. 
After  the  lessons  are  completed  the  student 
may  complete  the  work  in  one  of  the  14  prac- 
tice schools  located  in  as  many  cities  west  of 
the  Mississippi. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  o» 
file  the  latest  catalogs  of  machines,  tools  and 
'  supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  k 
CoNTRAcnNG.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  wt 
will  notify  promptly  the  leading  manufac- 
turers. 

Lehigh  Cement. — Paper.  Svixll^i  ins.,  16  pp. 
Lehigh  Portland  Cement  Co.,  Chicago,  111. 

This  catalog  contains  several  articles  show- 
ing the  various  uses  to  which  concrete  is  put. 
A  map  also  shows  the  location  of  the  cement 
plants  of  the  Lehigh  Company. 

Vanadium. — Paper,  SxIOJt 'Ins.,  12  pp. -Ameri- 
can Vanadium  Company.  302  Frick  Bldg.,  Pitts- 
burgh. Pa. 

This  is  the  January,  1912,  issue  of  the  pam- 
phlet called  "American  Vanadium  Facts,"  the 
journal  of  the  industrial  applications  of  vana- 
dium through  the  use  of  "Andervan,"  ''Masvan" 
"Ferro  Vanadium."  the  "Master  Alloys."  The 
pamphlet  contains  several  interesting  articles 
showing  the  applications  and  utility  of  vana- 
dium to  various  classes  of  mechanical  construc- 
tion. 

Eaves  Trough  Hangers. — Paper,  oV^xS^  ins., 
S  pp.     Crescent  Specialty  Co.,   Rochester,   X.   Y. 

This  catalog  describes  a  galvanized  channel 
steel  eaves  trough  hanger  ajid  gives  illustra- 
tions of  details,  with  tables  of  dimensions  etc. 
The   hanger   is   adjustable. 

Lubrication. — Paper,  5V>xS'/4  ins.,  16  pp  The 
Texas  Co..   17  Battery  Place,  New  York  City. 

This  catalog  contains  articles  on  the  losses 
caused  by  inadenuate  filtering  systems,  rules  of 
lubrication,  difBcuIt  places  to  lubricate  and  con- 
ditions in  hydraulic  pump  work. 

Doud's  Grab   Buckets. — Paper,  6x9  ins..   16  pp. 

-Arthur    N.    Doud    Engineering    Co.,    Cleveland. 
Ohio. 

Catalog  No.  2  illustrates  and  describes  the 
clam  shell  grab  bucket,  which  is  claimed  to  be 
successfully  operated  in  clays  and  shales,  as 
well  as  in  other  materials.  The  booklet  gives 
complete  information  regarding  the  details  of 
the  bucket,   capacities,  dimensions  and  weights. 

Well  Drilling  Machinery. — Paper,  7^x10%  Ins., 
12  pp.    Williams  Bros.,  Ithaca,   N.  'Y. 

This  catalog  contains  complete  illustrations 
and  descriptions  of  well  drilling  rigs  and  tools. 
Illustrations  cover  the  machines  and  their  parts 
and   special  tools  for  well   drilling  operations 
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The   principal    feature   in 
The   Doings     ''^?  ^^^^  week  in  the  way  of 
,      °       railroad    constrnction    work 
°*  is  the  news  that  the  Louis- 

the  Week,     ville  &  Nashville  R.  R.  has  . 
awarded   the  lirst  contracts 
for  work  between  Nashville 
and  Birmingham.     The  contracts  just  let  in- 
volve some  80(1,000  cu.  yds.  of   excavation.   It 
is  stated  additional  contracts  are  to  be  let  at 
once.     This  work  is  being  done  for  the  Lew- 
isburg  &  Northern,  a  subsidiary  company,  of 
which  J.  H.  Peyton,  805  L.  &  N.  Bldg.,  Louis- 
ville,   Ky.,    is    Chief    Engineer.      .Among    the 
other   railroad   construction   contracts   let   re- 
cntly   are   the    following:    Robert    Sherer   & 
0.,  tJoO  Pacific  Electric  Bldg.,   Los  Angeles, 
Cal.,    for   the   grading   of    another   section   of 
the    San   Diego   &   ."Krizona    R.    R.,   westward 
from  Dixie;  T.  W.  Ellis,  Jr.,  Macon,  Ga.,  for 
grading  10  miles  of   line   for  the  Gary  North 
&    South    R.    R.,    running    from    Cochran    to 
Gary,  Ga. 

Late  news  from  Texas  indicate  that  a  con- 
-.derable  amount  of  railroad  building  is  pro- 
jected in  the  near  future  in  that  state.  The 
Palacios,  San  Antonio  &  Pecos  Valley  Ry.,  a 
new  line  proposing  the  construction  of  180 
miles  of  road,  is  planning  to  let  construction 
contracts  in  three  months.  The  Quanah,  Acme 
&  Pacific  is  also  understood  to  be  about  ready 
to  begin  construction  work  on  an  extension.  It 
is  also  announced  that  the  San  Antonio,  Rock- 
port  &  Mexican  Ry.  has  been  financed  by  Eng- 
lish capital,  and  that  surveys  have  been  started 
at  the  Rockport  end  of  the  projected  line. 
This  company  is  said  to  plan  the  immediate 
building  of  370  miles  of  line. 

Bids  on  a  large  government  dredging  job 
were  opened  Jan.  2  at  the  office  of  the  U.  S. 
Engineer  at  Dallas.  Tex.  This  work  called 
for  dredging  the  Sabine-Neches  Canal  and  in- 
volved some  7,291,000  cu.  yds.  of  excavation. 
The  Bowers  Southern  Dredging  Co.,  Galves- 
ton. Tex.,  at  7.29  cts.  per  cu.  yd.  was  the  low 
bidder.  Bids  on  another  large  government 
contract  are  to  be  opened  Feb.  1-5  at  the  office 
of  the  U.  S.  Engineer,  Burke  Bldg.,  Seattle, 
Wash.  This  work  calls  for  the  excavation 
of  the  Lake  Washington  Canal  from  the  lock 
site  at  the  Narrows  to  Lake  Washington.  The 
estimated  cost  of  the  work  is  $800,000,  and  it 
involves  1,87.5,900  cu.  yds.  of  excavation.  The 
canal  prism  will  be  25x75  ft.,  75  ft.  wide  at 
the  bottom  and  25  ft.  deep  at  mean  lower  low 
water. 

In  the  way  of  levee  work  the  principal 
contract  now  open  for  bids  appears  to  be  the 
one  for  work  in  the  Fourche  Drainage  Dis- 
trict in  Arkansas.  The  work  calls  for  the 
construction  of  approximately  300,000  cu.  yds. 
nf  river  protection  levee  along  the  .Arkansas 
river,  and  Fourche  Bayou,  in  Pulaski  county, 
.\rk.  Bids  will  also  be  received  for  clearing 
approximately  500  acres.  In  the  way  of  drain- 
•ige  work  the  largest  piece  of  work  of  the  past 
week  is  that  which  is  to  be  done  for  the  Sny 
Island  Levee  Drainage  District  of  Pike,  Adams 
and  Calhoun  Counfies,  111.  The  work  will 
consist  principally  of  enlarging  and  deepening 
the  principal  drainage  canal  of  the  district 
to  a  bottom  width  of  50  ft.  with  slopes  of 
'4  to  1.  The  approximate  number  of  cu.  yds. 
is  1,000.000.  Surveys  for  the  extensive  irri- 
gation project  of  the  Valverde  County  Reser- 
voir &  Irrigation  Co.,  in  Valverde  and  Kin- 
nev  Counties,  Tex.,  will  be  completed  about 
April  1.  and  the  work  will  probably  be  ready 
tor  bids  about  July  or  .August.  The  project 
will  include  a  main  dam  about  1,000  ft.  long 


and  200  ft.  high,  of  concrete  construction;  2% 
miles  of  tunnels  and  25  miles  of  main  canal. 
The  system  will  irrigate  about  200,000  acres. 
The  probable  cost   is  $5,500,000. 


Road 

Building 
Day. 


Lincoln  County,  Okla- 
homa, has  had  a  road  build- 
ing day,  in  which  33  miles 
of  dirt  road  were  put  in 
good  condition  between  sun- 
rise and  sunset.  According 
to  published  reports  of  the 
event  nearly  2,000  teams  and  several  thousand 
men  were  spread  along  the  road.  The  road 
was  divided  into  sections  of  from  hi  mile  to 
one  mile  in  length,  and  each  section  was  in 
charge  of  a  captain,  who  directed  the  men  in 
his  charge  regarding  the  grades  and  ditches. 
Each  Mayor  of  the  towns  in  the  district  af- 
fected by  the  building  of  the  highway  had  is- 
sued a  proclamation  that  all  business  houses, 
as  far  as  possible,  be  closed  and  the  men  de- 
vote a  day  to  working  on  the  road.  The  sug- 
gestion was  promptly  complied  with  and  the 
business  men  vied  with  the  laboring  men  as 
to  which  could  do  the  greatest  amount  of 
work.  Toll  lines  were  established  all  along 
the  thoroughfare  and  when  a  traveler  chanced 
to  pass  that  way,  unless  he  could  give  a  rea- 
sonable excuse  as  to  why  he  was  not  at  work, 
toll  to  the  amount  of  $1  was  exacted.  Penal- 
ties were  also  fixed  for  soldiering  on  the  job. 
If  a  man  w-as  caught  resting  on  his  spade  or 
delaying  his  team,  his  tobacco  was  taken  from 
him.  If  this  occurred  in  the  morning  he  was 
deprived  of  his  noon-day  meal.  This  meal, 
by  the  way.  consisted  of  a  picnic  dinner  33 
miles  long,  served  by  the  women  of  the  county. 
Co-operative  road  Ijuilding  like  the  above 
serves  one  good  purpose.  It  arouses  the  in- 
terest of  a  community  in  good  roads,  and  this, 
sometimes,  will  result  in  the  providing  of 
funds  for  improved  highways. 


Public     officials     in     the 
Pannina        larger  cities  expect  more  or 
D   Ki"  '«5S  of  a  panning  from  the 

Public  newspapers    of     the    party 

Officials.  which  is  out  of  office.  But 
when  it  comes  to  good, 
plain  speaking  right  out  in 
meeting,  these  city  papers  have  nothing  on  the 
country  journals.  For  example,  read  this  lit- 
tle item  which  appeared  recently  in  a  news- 
paper published  in  a  small  town  in  Illinois. 

The  foot  bridge  in  front  of  the  Ell  Wiley  resi- 
dence, to  the  north,  was  not  in  repair  and  the 
Spizwinl{3  administration  instead  of  putting  up 
five  dollars  for  temporary  repairs  took  It  down 
and  gave  it  to  their  retainers  who  tooU  It  away 
and  no  doubt  It  came  In  nicely  for  kindling. 
The  whole  neighborhood  had  voted  for  Shoe- 
maker and  Dodds.  and  while  they  see  their 
children  walking  around  on  other  streets  they 
are  saying  that  they  never  believed  that  this 
here  dod-blasted  Spizwinks  could  do  such  a 
fool  thing.  Old  Uncle  Olmstead  Is  turning  sev- 
en hand  springs  in  fury  at  this  act  which  is 
said  to  give  a  chance  to  put  In  a  concrete  graft 
bridge,  and  no,  wonder  t*e:  five  dollars'  worth 
of  repairs  were  not  wanted.  Several  people  say 
they  would  have  donated  the  repairs  of  the 
foot  bridge  but  the  Spizwinks  wanted  to  get 
their  fingers  in  the  concrete  "contract."  so  they 
made  their  menials  haul  the  bridge  to  the  Spiz- 
winks woodpile.  .A  lot  of  fellow  In  this  town 
ought  to  be  put  where  the  dogs  won't  bite,  while 
they  are  trying  to  lay  their  hands  on  rich 
booty.  They  are  agslnst  a  commission  form 
of  government. 
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Golden 
Spike. 


The  driving  of  the  golden 
Driving  the     ^^"^^   marking  the  comple- 
°  tion  of  a  railroad  is  usual- 

ly accompanied  by  more  or 
less  of  a  celebration.  Down 
in  Texas,  a  couple  of  weeks 
ago,  a  decided  novation  was 
introduced  in  the  ceremonies  that  marked  the 
completion  of  the  Brownwood  North  &  South 
R.  R.,  to  the  httle  town  of  May.  Two  men 
were  hung.  A  year  ago  two  prominent  citi- 
zens were  pessimistic  enough  to  say  that  they 
didn't  believe  the  road  would  be  completed 
to  May  by  Jan.  1.  They  went  a  step  further 
and  said  they  were  willing  to  be  hung  if  the 
road  did  reach  that  town  by  the  first  of  the 
year.  It  so  happened  that  the  line  was  completed 
late  last  year,  and  accordingly,  when  the  gold- 
en spike  was  driven  on  Jan.  1,  the  two  men 
were  held  to  their  agreement.  A  trial  was  held, 
and  the  men  found  guilty.  .A  scaffold  was 
erected,  the  men  placed  in  position,  the  noose 
adjusted,  and  the  trap  sprung,  dropping  the 
pessimists  to  the  ground  3  ft.  below.  Follow- 
ing the  "execution"  there  was  a  banquet  at 
which  it  is  needless  to  say,  both  men  were 
present  in  person  rather  than  in  spirit.  De- 
cidedly, the  "execution"  was  a  novelty  and 
the  man  who  devised  it  is  well  worthy  of 
place  in  the  front  rank  of  publicity  men. 


Early  last  month  a  con- 
crete building  in  course  of 
Whv    She       construction     at     Indianap- 
f^  ,/        J        olis,   Ind.,  collapsed,  killing 
l.^Ollapsea.       several  persons.     In  round- 
ing  out   his   "story"  of   the 
disaster,    a    newspaper    re- 
porter interviewed  Governor  Marshall  of  In- 
diana, who  according  to  the  Indianapolis  Star, 
gave  the  following  erudite  opinion : 

"Horrible,  isn't  It  horrible!  '  the  Governor 
said.  "I  never  have  had  much  faith  in  concrete 
buildings.  An  old  friend  of  mine,  who  Is  a 
stone  mason  and  therefore  perhaps  a  Uttle 
prejudiced,  has  declared  to  me  that  concrete 
will  not  hold  up  in  this  climate.  He  has  told 
me  upon  several  occasions  that  some  day  the 
bridges  in  this  climate  which  have  been  made 
of  concrete  would  begin  to  go  down. 

"My  friend  explains  it  by  asserting  that  there 
is  no  concrete  into  which  water  will  not  pene- 
trate. It  undermines  the  structure  eventually, 
no  matter  how  close-grained  It  Is.  And  it 
begins  to  look  as  If  there  were  something  Id 
his  arraignment  of  the  material." 
Some  opinion  that.  But  it  could  have  been 
worse.  Think  what  it  might  have  been  had 
the  "old  friend"  of  the  governor  been  a  barber.' 


In    the    death    of    W.    T. 
Bell  the   Republic  of  Mex- 
ico loses  one  of  its  pioneer 
W.  T.  Bell,     railroad      contractors.      He 
had  resided   in  Mexico   for 
about  30  years  and  his  work 
as  a  contractor   is  seen   on 
almost   every   important   railroad   in   the    Re- 
public.    His   first   construction   work   was   on 
the  Monterey  &  Gulf  R.  R. ;  he  also  worked  on 
the  old  Mexican  Central  R.  R.  and  built  the 
so-called    Lecheria   branch    from   the   City   of 
Mexico  to  Pachuca.     His  last  work  was  the 
construction  of  the  cut-off  from  .Acambaca  to 
Morelia,   which   was    finished   several    months 
ago.    At  the  time  of  his  death  he  was  senior 
member   of    the    contracting    firm    of    Bell    & 
Semmes.     He  died  Dec.  31  at  the  Hotel  Ri- 
bcra.  Lake  Chapala,  Mexico. 
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Alabama. 

The  Southern  Ry.,  W.  H.  Wells,  Chief  En- 
gineer of  Construction,  Washington,  D.  C, 
has  placed  an  order  with  the  Ensley  mills  of 
the  Tennessee  Coal  &  Iron  Co.  for  21,500  tons 
of  90  lb.  steel  rails.  These  rails  are  to  be 
used  in  the  beginning  of  the  double  tracking 
of  the  main  line  between  Birmingham  and 
Washington. 

Practically  all  grading  and  bridge  work  ex- 
cept on  the  last  six  or  eight  miles  of  the  line, 
which  will  give  the  Pensacola,  Mobile  &  New 
Orleans  R.  R.  an  entrance  to  Mobile,  have 
been  completed.  On  Jan.  1  there  remained 
about  34  miles  of  track  laying  required  to 
reach  the  east  side  of  Mobile  Bay,  and  it  was 
expected  to  have  this  completed  by  May.  This 
road  has  terminals  at  Pensacola  and  the  pres- 
ent end  of  the  track  is  18  miles  northwest 
of  that  place.  Henry  McLaughlin,  Pensacola, 
Fla.,  is   President. 

Arizona. 

The  Southern  Pacific  R.  R.  has  bought  from 
the  Santa  Fe  the  Sonora  Ry.  and  the  New 
-Mexico  &  Arizona,  and  the  Santa  Fe  has 
bought  from  the  Southern  Pacific  the  line  be- 
tween Mojave  and  Needles  in  California.  The 
Santa  Fe  as  previously  noted  in  these  col- 
umns, has  organized  the  California,  Ari- 
zona &  Santa  Fe,  capitalized  at  $-50,000,000,  to 
consolidate  the  Mojave-Needles  line  with  the 
line  from  Bengal,  Cal.,  to  Wickenburg,  .^riz., 
on  the  Santa  Fe,  Prescott  &  Phoenix,  a  dis- 
tance of  19G  miles.  The  deal  involves  prop- 
erties which  already  practically  had  been  ex- 
changed under  100-year  leases,  but  it  leaves 
both  systems  free  to  develop  the  properties  as 
they  see  tit. 

California. 

SRobert  Sherer  &  Co.,  650  Pacific  Electric 
Bldg.,  Los  .Angelas,  Cal..  have  been  awarded 
an  additional  contract  calling  for  the  grading 
of  another  section  of  the  San  Diego  &  Ari- 
zona R.  R.  westward  from  Dixie. 

The  contract  for  grading  the  Colusa  and 
Hamilton  City  branch  of  the  Southern  Pacific 
between  Hamilton  City  and  Grimes,  Cal.,  will, 
it  is  said,  be  completed  by  June  1,  and  grading 
to  Harrington  or   the   main  line  by  July   1. 

.A.  project  is  under  consideration  for  the 
construction  of  an  electric  railway  from  Sac- 
ramento to  Amador.  George  W.  Peltier  and 
M.   K.    Crowell,  Sacramento,  are  interested. 

The  Camino,  Placerville  &  Lake  Tahoe  R. 
R.  Co.,  recently  incorporated  with  a  capital 
stock  of  51.000,000,  as  mentioned  in  our  last 
issue,  is  to  take  over  the  Placerville  &  Lake 
Tahoe  R.  R.,  a  10-mile  line  extending  from 
Cammo  to  Placerville.  The  incorporators  are 
C.  D.  Danahcr,  Tacoma,  Wash.,  and  Bruce 
Fair  and  Charles  F.  Wood,  of  Placerville. 

About  20,000  ties  have  been  received  at 
Fresno  for  use  in  the  construction  of  the 
track  of  the  interurban  line  of  the  Fresno, 
Hanford  &  Summit  Lake  R.  R.  F.  S.  Gran- 
ger, Fresno,  is  the  promoter. 

The  City  Ry.  Co.  of  Los  Angeles,  a  sub- 
sidiary company  of  the  Los  Angeles  Ry.  Cor- 
poration, has  been  granted  franchises  for  the 
cross-town  lines  at  Los  Angeles. 

Colorado. 

According  to  estimates  made  in  the  office  of 
the  City  Engineer  of  Colorado  Springs,  Colo., 
the  cost  of  connecting  railway  lines  with  the 

?llo,000.  Santa  Fe  engineers,  who  estimated 
the  cost  of  connecting  their  line  north  of  the 
city  with  the  Denver  &  Rio  Grande  tracks 
place  the  total  at  $78,560.  South  of  Colorado 
Springs  it  is  estimated  that  the  cost  of  join- 
ing the  respective  roads  would  reach  $35,000 
The  Montezuma  &  Western  R.  R.  is  re- 
ported to  have  financed  its  projected  17-mile 
narrow-gage  line,  and  it  is  said  that  the  con- 
struction  work   will   now   be  pushed   through 


to  completion.  This  line  is  to  extend  from 
Waldorf  to  Keystone,  and  already  1%  miles 
of  track  have  been  laid  w'est  of  the  former 
place.  A  1-mile  tunnel  through  Mt.  Clcllan. 
near  Argentine  Pass,  is  now  in  3,500  ft.  i'he 
construction  work  is  being  done  by  the  Ar- 
gentine Construction  Co.,  of  which  A.  J. 
Woodruff,  Denver.  Colo.,   is   Secret.".ry. 

Officials  of  the  Union  Pacific,  the  Colorado 
&  Southern,  the  Denver  &  Rio  Grande,  the 
Santa  Fe,  the  Rock  Island  and  the  Burlington 
are  reported  to  have  reached  an  agreement 
for  the  construction  of  a  new  union  station 
at  Denver.  It  is  said  that  the  new  depot 
and  trackage  arrangements  will  involve  the 
expenditure  of  $6,000,000. 

Incorporation  papers  are  to  be  taken  out  for 
the  Montrose-Paradox  Railroad  Construction 
Co.,  which  is  composed  of  local  and  eastern 
capitalists.  Preliminary  surveys  will  be  made 
shortly  for  a  100-mile  railroad  between  Mont- 
rose and  the  Paradox  Valley.  The  principal 
promoters  of  the  project  are  S.  S.  Sherman, 
J.  V.  Lathrop,  George  O.  Gilbert,  C.  J.  Moyn- 
ihan  and  James  F.  Kvle  of  Montrose  and  E. 
L.  McKee,  S.  E.  Blakeslee  and  K.  B.  Hequen- 
bourg  of   Paradox. 

The  Pueblo  Traction  Co.,  Pueblo,  has  been 
granted  a  franchise  to  extend  its  lines  to  the 
gat(;s  of  Mineral  Palace  park.  As  soon  as 
favorable  weather  comes  construction  of  the 
line  will  be   commenced. 

The  election  of  Benjamin  F.  Bush.  Presi- 
dent of  the  Missouri  Pacific  R.  R.,  to  the  pres- 
idency of  the  Denver  &  Rio  Grande  probably 
means  that  the  improvement  work  long  pro- 
jected will  be  taken  up  soon.  Bush  succeeds 
E.  T.  Jeffery,  for  20  years  the  head  of  the 
Denver  &  Rio  Grande,  and  in  turn  Jeffery 
succeeds  George  J.  Gould  as  chairman  of  the 
Denver  &  Rio  Grande  board  of  directors. 
Bush  will  be  in  absolute  charge  of  the  opera- 
tions of  Denver  &  Rio  Grande,  but  according 
to  a  statement  made  by  Gould,  management  of 
the  finances  of  that  road  will  devolve  upon 
Jeffery.  It  is  understood  that  the  Gould  es- 
tate, which  retains  a  large  interest  in  Mis- 
souri Pacific  and  Denver  &  Rio  Grande,  will 
continue  to  give  Bush  a  free  hand  and  that 
plans  now  in  contemplation  involving  the  ex- 
penditure of  many  millions  of  dollars  have 
been  formally  approved. 

Connecticut. 

The  directors  of  the  New  York,  New  Haven 
&  Hartford  R.  R.  have  ordered  the  exten- 
sion of  the  electrification  of  the  New  York 
division  from  Stamford  to  New  Haven  No 
date  is  given  for  beginning  the  work  of  elec- 
trihcation.  The  electric  zone  from  Wood- 
lawn  to  Glenbrook  is  approximately  26  miles 
while  the  section  from  Glenbrook  to  Ne\v 
Haven  is  about  39  miles. 

Georgia. 

®T  W.  Ellis,  Jr.,  Macon,  Ga.,  has  been 
awarded  a  contract  for  grading  10  miles  of 
line  for  the  Gary  North  &  South  R.  R.  run- 
ning from.  Cochran  to  Gary,  Ga.,  and  has  al- 
ready placed  a  grading  outfit  on  the  work  D 
B.  Dunn,  Macon  Ga.,  is  Chief  Engineer  of 
the  Gary  North  &  South  R.  R. 

Illinois. 

The  Illinois  Traction  System  is  reported  to 
be  contemplating  building  an  extension  from 
tdwa^dsvil  e  to  Alton  by  way  of  Wood  River 
and   East  Alton. 

The  Village  Board  of  Oak  Park  has  granted 
^^rpT"!.*!'  extension  to  the  Chicago  & 
Oak  Park  Elevated  R.  R.  Co.,  Chicago!  for 
Oak  P°ark°"  elevation   of  the   tracks   in 

It  is  now  stated  that  the  officials  of  the  Chi- 
cago, Burlington  &  Quincy  R.  R.  have  reached 
a  decision  not  to  extend  the  lines  of  the  com- 
pany south  of  the  Ohio  River  into  SontheaS- 
ern   territory.     MTien   the   Burlington   built   - 
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line  to  Metropolis,  111.,  on  the  Ohio  River,  a 
short  time  ago,  it  was  reported  that  it  would 
go  further  and  make  a  strong  bid  for  south- 
eastern  business. 

The  directors  of  the  Quincy  &  Western  Illi- 
nois Interurban  R.  R.  Co.  at  a  meeting  at 
Quincy,  111.,  on  Jan.  11,  voted  to  increase  the 
capital  stock  from  $25,000  to  $250,000.  This 
company  proposes  the  building  of  an  interur- 
ban line  between  Quincy  and  Niota.  Work  is 
to  be  started  soon. 

A  plan  is  under  consideration  for  the  or- 
ganization of  a  railroad  to  operate  in  St.  Clair 
County.  As  proposed  the  line  will  touch 
Millstadt,  St.  Libiory,  Mascoutah  and  Nash- 
ville. The  projected  length  is  69  miles.  The 
promoters,  in  company  with  C.  G.  Young, 
an  engineer,  of  60  Broadway,  New  York 
City,  recently  made  a  trip  over  the  proposed 
route.  David  O.  Thomas,  Belleville,  111.,  is 
the   promoter. 

It  is  reported  that  the  Chicago,  Burlington 
and  Quincy  Railroad  Company  is  considering 
the  construction  of  new  freight  yards  in  Can- 
ton, 111.,  and  also  the  construction  of  a  new 
station  at  North  Fourth   Ave. 

A  project  is  reported  under  way  for  the 
consolidation  of  the  Springfield,  Rochester  & 
Clear  Lake  Interurban  Ry.,  the  Springfield  & 
Jacksonville  Electric  Ry.,  now  being  built, 
the  Taylorville  Street  Ry.  Co.  and  the  Hills- 
boro  Street  Ry.  Co.  under  the  name  of  the 
Mississippi  Valley  Railway  Co.,  with  the  cen- 
tral offices  located  in  Springfield.  The  plan 
is  also  understood  to  include  the  construc- 
tion of  an  interurban  terminal  station  and 
tracks  under  the  control  of  a  company  to  be 
known  as  the  Springfield  Interurban  Termi- 
nal Co.,  to  be  used  by  all  electric  lines  enter- 
ing the  city  as  well  as  by  the  local  street 
railway  company.  J.  E.  Melich,  Springfield. 
^  111..  IS  President  of  the  Mississippi  Valley  Co.' 
The  Quincy  &  Western  Illinois  Ry.  Co.  will 
probably  have  surveys  started  this  winter  on 
the  Quincy  end  of  its  projected  electric  rail- 
way. Rudolph  Anton,  Nauvoo,  111.,  is  a  di- 
rector. 

A  meeting  of  the  stockholders  of  the  Belle- 
ville &  Mascoutah  Electric  R.  R.  Co.  is  to 
be  held  shortly  to  take  steps  for  raising  addi- 
tional funds  for  the  completion  of  the  road. 
About  $80,000  has  already  been  expended  for 
roadbed  work.  George  Postel,  Mascoutah. 
111.,  is  interested. 

It  is  stated  that  the  Illinois  Traction  Sys- 
tem, H.  E.  Chubbuck,  Peoria,  111.,  General 
Manager,  will  start  surveys  shortly  for  a  45- 
mile  extension  from  Bloomington  to  Cham- 
paign, thus  completing  an  important  link  in 
the  chain  through  Central  Illinois.  The  trac- 
tion company  now  has  a  line  from  Danville 
to  Decatur  via  Champaign  and  from  Decatur 
to   Bloomington. 

The  Beardstown  Street  Ry.  Co.,  of  Beards- 
town,  has  been  incorporated  with  a  capital 
stock  of  $50,000,  and  proposes  to  operate  a 
street  railway  system  in  that  city.  The  incor- 
porators are  Stephen  H.  Cummins,  J  F  Ad- 
kins  and   C.   B.   Meredith. 

Indiana. 

The  Indianapolis  &  Cincinnati  Traction  Co., 
Chas.  L.  Henry,  President.  Indianapolis,  Ind., 
has  started  surveys  for  an  extension  east  from 
Greensburg,  Ind.,  to  Harrison,  O.  It  is  be- 
lieved the  company  will  utilize  the  old  road 
of  the  Big  Four  as  far  as  Batesville  for  this 
extension. 

Iowa. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  and 
the  Chicago  Great  Western  Ry.  have  secured 
property  at  Mason  City,  la.,  for  right-of-wav 
for  tracks,  two  new  freight  depots  and  a  mod"- 
ern  passenger  station.  Nearly  two  miles  of 
right-of-way  has  been  secured  from  the  Great 
Western  s  mam  line  to  the  main  street  site 
for  the  Rock  Island  freight  depot.  The  se- 
curing of  a  passenger  station  site  for  the  Great 
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W'estern    depot    means    the    Rock    Island    will 
use  the  Great  Western  to  Manley. 

A  considerable  amount  of  improvement 
work  at  Cedar  Rapids  is  under  construction 
by  several  of  the  railroads  entering  that  city. 
The  Rock  Island  is  considering  the  erection  of 
a  centra!  power  plant  to  cost  possilily  $150,000, 
and  the  Chicago  &  Northwestern  Ry.  con- 
templates a  number  of  track  changes.  These 
may  include  a  double  track  line  from  Otis  to 
Cedar  Rapids  and  then  on  to  Beverly. 
Kansas. 

The  State  Public  Utilities  Commission  has 
granted  permission  to  the  Wichita.  Kinsley, 
Scott  City  &  Denver  Air  Line  to  issue  bonds 
for  its  proposed  railroad  from  Wichita  to 
Denver,  500  miles  in  length.  This  project  has 
been  under  way  for  two  years.  W.  H.  Brown, 
of  Pratt,  and  H.  P.  Ketelson,  of  Kinsley,  are 
the   promoters. 

Surveys  for  the  line  of  the  Salina,  Winni- 
peg &  Gulf  R.  R.  have  been  completed  to  a 
point  near  Turin.  From  Turin  the  surveys 
will  be  continued  to  Kiowa,  after  which  right 
of  way  will  be  secured  for  the  line  from 
Salina  to  that  place.  This  will  be  the  first  sec- 
tion of  the  line  to  be  built  and  it  is  planned 
to  begin  construction  work  on  this  in  March. 
H.  Leone  Miller,  Saline,  Kan.,  is  the  Presi- 
dent. The  Brindley  Co.,  IT  Battery  PI.,  New 
York  City,  is  understood  to  have  the  contract. 
Kentucky. 

Practically  all  stock  for  the  Evansyille- 
Henderson  traction  line  has  been  subscribed 
and  it  is  expected  that  the  line  will  be  com- 
pleted. Construction  work  will  probably  be 
started  this  month  on  the  small  portion  of 
work  on  the  Indiana  side.  In  the  spring 
work  will  be  started  on  the  Kentucky  side. 
W.  A.  Carson,  Evansvillc,  Ind.,  is  General 
Manager. 

Maryland. 

The  Baltimore  &  Ohio  R.  R.  is  understood 
to  be  planning  to  construct  a  branch  line,  pri- 
marily for  the  purpose  of  transporting  ma- 
terial" and  machinery  for  the  hydro-electric 
development  on  the  Cheat  River.  It  is  said 
that  the  road  will  be  constructed  at  first  as 
far  as  Beaver  Hole,  where  one  of  the  dams 
is  to  be  located,  and  then  will  be  extended 
through  Preston  County,  West  Virginia. 

The  Western  Maryland  Ry.  Co.,  H.  R. 
Pratt  Chief  Engineer,  Baltimore,  Md.,  has 
arranged  for  a  loan  of  $10,000,000,  and  is 
understood  to  have  already  made  plans  for 
the  exoenditure  of  a  considerable  part  of  this 
sum.  It  is  said  that  new  equipment  will  ab- 
sorb $3,000,000;  improvements  in  H'agerstown, 
■  Cumberland,  Rockwood  and  points  along  the 
line  of  the  Connellsville  extension  will  take 
perhap.'.  $1,000,000  or  $1,500,000  more  for  ter- 
minal facilities.  Additional  improvements  in 
Baltimore  may  also  require  a  substantial  slice. 
Massachusetts. 

The  Massachusetts  State  Railroad  Commis- 
sion has  approved  the  purchase  of  the  Ply- 
mouth &  Middleborough  Railroad,  a  short 
line  running  between  the  two  towns  by  the  Old 
Colony  R.  R.  to  which  it  was  leased  for  99 
years  from  Dec.  1,  1892. 

A  hearing  on  the  elimination  of  the  Boston 
&  Maine  R.  R.  grade  crossings  in  Lawrence 
was  held  on  Dec.  28,  and  a  plan  broader  in 
scope  than  any  previously  proposed  was  pre- 
sented. This  plan  involved  the  construction 
of  a  bridge  over  the  Merimac  River  about 
4,000  ft.  from  the  present  station  in  North 
Andover  and  the  extension  of  railroad  tracks 
through  the  Clover  Hill  Section  of  Lawrence 
to  a  point  near  the  junction  of  Broadway  and 
Brown  sts.  in  Methuen,  where  it  would  join 
with  the  present  tracks  and  continue  to  the 
Methuen  Station  and  thence  north.  '1  he 
bridge  across  the  river  would  also  provide 
for  freight  facilities  to  corporations  on  the 
north  side  of  the  river  and  thereby  would  do 
away  with  one  of  the  objections  raised  to  the 
conversion  of  the  Boston  &  Lowell  bridge 
into  a  central  bridge  for  public  use.  The  pres- 
ent tracks  over  Broadway  and  Essfx  st.  would 
be  used   for  industrial   business  only.     Hugo 

^  indicates 


Bell,    Lawrence,    i:     ..'airman    of    the    Grade 
Crossing  Coninii>  :-:;. 

Mayor  aLthri:>  i  .Springfield,  Mass.,  has 
appointed  Everett  ]".  .^lone,  of  Sprinfield,  to 
conduct  special  :in ,  ^ligations  in  relation  to 
the  riverfront  pr.  l/riii  at  that  city.  He  will 
study  that  phase  if  iIk-  riverfront  ."ind  railroad 
problem  having  especially  to  do  wtih  a  de- 
pressed way  for  the  WwHaven  tracks  on  the 
cast  bank  of  the  river  .Mr.  Stone  in  co-opera- 
tion with  the  cily  engineering  department  has 
begun  work  to  determine  how  feasible  a  de- 
pressed way  would  be  and  how  great  an  ex- 
pense it  would  involve.  There  has  been  some 
doubt  as  to  whether  .i  (lepressed  way  or  a  via- 
duct to  retain  the  Xcw  Haven  tracks  on 
Springfield  side  of  the  river  would  be  a  prac- 
tical solution  of  the  principal  phase  of  the 
riverfront  problem,  and  it  is  expected  that 
when  Mr.  Stone  has  made  his  report  the  city 
will  at  least  know  whether  there  need  be  any 
further  consideration  of  any  riverfront  plan 
which  provides  for  retention  of  the  tracks 
along  the  river  bank. 

.\t  the  annual  meeting  of  the  stockholders 
of  the  Boston  &  Lowell  R.  R.  Corporation  the 
directors  were  authorized  to  issue  2,800  shares 
of  additional  capital  stock,  thereby  increasing 
the  capital  from  73,994  to  70,794  shares.  The 
proceeds  of  the  new  stock  will  be  applied  in 
payment  for  permanent  additions  and  improve- 
ments to  the  propertv  by  the  Boston  &  Maine 
R.  R. 

Minnesota. 

According  to  information  received  from 
Two  Harbors,  Minn.,  citizens  of  Grand  Ma- 
rais  and  other  north  shore  points  are  en- 
deavoring to  secure  the  construction  of  an 
extension  of  the  Duluth  &  Northern  Minnesota 
Ry,  Co.  to  that  section.  Some  time  ago  the 
officials  of  the  railroad  were  quoted  as  stating 
that  it  was  their  intention  to  push  through  to 
the  Canadian  border,  and  in  this  event  they 
would  pass  within  a  few  miles  of  Grand  Ma- 
rais.  John  Millen,  Duluth,  Minn.,  is  President 
and  General  Manager  of  the  company. 

Information  has  been  received  from  Brain- 
erd,  Minn.,  that  all  work  has  been  completed 
on  the  line  of  the  Cuyuna  Northern  R.  R. 
connecting  Braincrd  with  the  Cuyuna  Iron 
Range,  and  it  is  expected  that  the  operation 
of  the  new  road  will  commence  shortly. 

The  citizens  of  Grand  Rapids.  Minn.,  are 
strongly  in  favor  of  the  construction  of  an 
extension  of  the  Duluth,  Missabe  &  Northern 
R.  R.  to  that  place.  The  Missabe  has  a  grade 
and  track  built  a  mile  or  two  this  side  of 
Cclerainc,  leaving  only  a  few  miles  more  to 
build.  .•Xside  from  this,  the  Steel  trust,  whose 
road  the  Missabe  is,  has  vast  holdings  of  ore 
at  Prairie  river  and  on  Pokegania  lake,  which 
will  probably  be  opened  up  before  long,  and  it 
will  be  only  a  short  time  until  they  have 
to  build  the' road  anyway.  W.  H.  Hoyt,  Du- 
luth, Minn.,  is  Chief  Engineer.' 

.-\dvices  from  Cayuna  state  that  the  Minne- 
apolis, St.  Paul  &  Sault  Ste.  Marie  Ry.  has 
completed  surveys  for  an  extension  from  the 
Kenedy  mine  across  Rabbit  Lake  Narrows  to 
the  Blackwood  property  and  thence  to  the 
Mississippi  River.  It  is  said  that  grading 
work  on  this  extension  will  be  started  as  early 
as  possible   in   the   spring. 

Surveys  have  been  made  for  ,t  railroad  from 
Nakota  on  the  M.  &  1.  R.  R.  to  Bigfort,  and 
it  is  said  that  the  line  will  be  built  this  spring 
so  that  the  Backus-Brooks  interests  can  log 
in  that  county  next  fall.  E.  W.  Backus,  An- 
drus   Bldg.,  Minneapolis,  Minn.,   is  interested. 

Mississippi. 


The  Mobile  &  Ohio  R.  R.  has  secured  prop- 
erty south  of  the  city  of  Meridian,  Miss.,  in 
which  to  lay  switch  tracks. 

The  Gulfport  &  Western  R.  R.  Co.  is  un- 
derstood to  have  secured  the  necessary  capital 
for  the  construction  of  its  60-mile  line,  sur- 
veys for  which  are  now  under  way.  This 
line  will  extend  from  Gulfport  to  Covington. 
It  will  cross  Wolf  River  at  the  head  of  tide 
water,  and  East  and  West  Pearl  River  near 
[he  northern  end  of  Honey  Island.  The  line 
will  pass,  as  now  proposed,  north  of  Picayune 
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and  will  cross  the  New  Orleans  and  North- 
eastern, Great  .Vorthern,  Illinois  Central  and 
connect  with  the  Yazoo  and  Mississippi  Val- 
ley at  Baton  Rouge,  and  the  Texas  and 
Pacific.  Judge  W.  H.  Hardy,  Pass  Christian, 
Miss.,   is   the   promoter. 

Montana. 
It  is  rumored  in  Lcwistown,  Mont.,  that  the 
Chicago,  Milwaukee.  &  St.  Paul  Ry.  and  the 
Great  Northern  Ry.  Co.  have  reached  an 
agreement  with  regard  to  the  construction  ot"" 
the  cutoffs  from  Groat  Falls  through  Lewis 
town  from  the  connections  with  their  maiik 
lines,  the  Great  Northern  at  Rockford,  N.  D., 
and  the  Milwaukee  at  some  point  near  Mel- 
stone  in  Musselshell  county.  Going  west  from 
Lewistown  the  Milwaukee  will  use  the  Great 
Northern's  road  to  the  Judith  river,  some  17 
miles,  and  then  branch  off  following  its  own 
survey  toward  Denton  and  on  to  Great  Falls. 
FVom  Lewistowai  eastward  the  Milwaukee 
will  start  building  in  the  early  spring  to  Grass 
Range  and  at  the  same  time  the  Great  North- 
ern will  build  the  line  on  from  Grass  Range- 
to  Weede  on  the  Musselshell.  From  that 
point  the  Milwaukee  will  run  southward  to 
connect  with  the  main  line,  and  the  Great 
Northern  will  build  on  to  meet  the  road- com- 
ing in  from  New  Rockford.  Thus  one  roart 
will  be  made  to  serve  both  lines  from  the 
Judith  river  to  Weede,  a  distance  of  about 
90  miles.  The  arrangement  would  enable  the 
companies  to  complete  cutoffs  next  year,  and 
while  ultimately  it  is  expected  there  will 
be  two  lines,  for  a  good  while  to  come  one  wilf 
answer  all  needs.  This  plan,  it  is  stated,  will 
take  precedence  over  everything  else  and  the 
proposed  extension  of  the  Hilger  branch  on 
from  that  place  to  Roy  will  be  for  the  present 
abandoned. 

Nebraska. 

Press  dispatches  tiuolc  W.  L.  P.irk,  Vice- 
President  of  the  Illinois  Central  R.  R.,  as 
stating  that  the  road  is  to  double  track  its 
Omaha-Chicago  line  and  construct  new  and 
enlarged  freight  terminals  in  Omaha.  "While 
the  Illinois  Central  has  no  great  amount  of 
work  laid  out  for  next  year,"  said  Mr.  Park, 
"we  find  it  imperative  to  build  new  terminals 
on  the  Missouri  River  to  take  care  of  our  in- 
creasing Pacific  Coast  and  Western  business. 
The  work  of  double  tracking  the  Western  line 
will  go  steadily  onward  for  the  ne.xt  two 
years  anyway,  and  will  probably  be  com- 
pleted in  time  for  the  San  Francisco  Expo- 
sition." 

New  York. 

The  New  York,  New  Haven  &  Hartford 
R.  R.  Co.  has  filed  an  application  with  the 
Public  Service  Commission,  Albany.  N.  Y., 
for  authority  to  purchase  the  shares  of  the 
capital  stock  of  the  Rutland  R.  R.  Co.,  now 
controlled  by  the  New  York  Central  &  Hud- 
son River.  The  New  Haven  desires  to  pur- 
chase the  stock  as  the  lines  of  Rutland  Ry. 
connect  with  other  lines  owned  or  controlled 
by  the  New  Haven  in  such  a  way  that  by  con- 
trolling all  of  them  the  New  Haven  will  be 
able  to  establish  through  routes  between  New 
York,  Boston,  Portland,  Me.,  and  Montreal, 
and  between  Boston,  Portland,  Me.,  and  the 
West  by  way  of  Ogdensburg,  N.  Y.,  and  the 
Great  Lakes. 

The  Delaware,  Lackawanna  &  Western  R, 
R.  Co.  has  practically  completed  plans  for  a 
new  passenger  station  on  the  site  of  the  pres- 
ent building  in  Syracuse  and  intends  to  start 
construction  as  soon  as  weather  in  the  spring 
will  permit. 

North  Carolina. 


It  is  reported  that  the  Southern  Ry.  Co.  will 
ask  for  bids  shortly  for  the  construction  of  .i 
belt  line  at  High  Point,  N.  C,  connecting  the 
main  line  with  the  .Asheboro  branch.  This 
project,  it  is  said,  has  been  under  considera- 
tion for  some  time  and  right  of  way  has  just 
been  obtained.  The  route  will  be  two  miles  in 
length  leaving  the  main  line  opposite  the  Pick- 
ett Cotton  mills  and  running  easterly  to  the 
,\sheboro  branch.  J.  S.  Lemond,  Charlotte, 
N.  C,  is  Engineer,  Maintenance  of  Way. 
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North    Dakota. 

Contractors  have  practically  completed  \vork 
on  the  Frederick.  Wis.,  extension  of  the  Min- 
neapolis. St.  Paul  &  Sault  Stc.  Mane  H.  K. 
and  it  i?  believed  that  the  next  work  to  be 
taken  up  will  be  the  construction  of  the  Drake- 
Devils  Lakc-Fordville  cutoff.  Orders  have 
been  received  at  Devils  Lake  to  have  the  right 
of  wav  through  that  city,  which  was  bought 
last  summer,  cleared  of  buildings,  so  as  to  be 
ready  for  the  graders,  when  tlie  ground  is 
thawed  next  spring.  Five  carloads  of  culverts 
and  bridge  timber,  for  use  on  the  new  line  in 
Ken.^on  countv.  have  been  shipped  to  Brins- 
made.  near  which  the  Soo  will  cross  the  North- 
ern Pacific's  Jamestown-Leeds  branch.  Most 
of  the  right  of  way  across  Pierce,  Benson 
and  Ramsev  counties  has  been  bought,  but 
some  farme'rs  have  been  unable  to  agree  on 
the  value  of  the  land  taken,  and  have  been 
served  with  summons  to  have  the  value  fixed 
by  a  iury  in  condemnation  proceedings. 
Thomas   Green,   Minneapolis.   Minn.,    is   Cluef 

Engineer.  »,    r-v  i 

The  Citv  Council  of  Devils  Lake.  N.  Dak. 
will  at  its"  January  meeting  take  up  the  mat- 
ter of  granting  a  franchise  for  a  street  car 
system  in  that  city  to  the  Stotlar  Investment 
Co.  of  Devils  Lake. 

The  Great  Xortliern  R.  R.  is  reported  to 
be  contemplating  building  a  cutoff  from  New 
Rockford.  X.  Dak.,  to  Lewistown,  Mont.  It 
is  said  that  the  line  will  leave  New  Rockford 
and  going  westerly,  cross  the  Soo  at  Man- 
fred; the'nce  to  Douglas  or  Ryder;  thence 
will  cros^  the  Fort  Berthold  reservation, 
crossing  the  Missouri  in  the  southern  part  of 
Montrail  county;  thence  west  into  Montana 
and  following  the  route  of  the  original  Mon- 
dak  cutoff  to  Lewistown.  The  line  will  enter 
Montana  at  a  place  named  Sidney  on  the 
Yellowstone,  and  will  cross  that  river  at  or 
near  there.  Thence  it  will  continue  west  be- 
tween the  Misosuri  and  the  Yellowstone  riv- 
ers, cross  the  Musselshell  between  the  post- 
offices  of  Weede  and  Ross,  follow  along  Mc- 
Donald creek  for  some  distance  into  the 
Judith  Basin  and  to  Lewistown.  Beyond  that 
the  route,  as  is  generally  known,  will  be  from 
Lewistown  to  Moccasin,  thence  to  Great  Falls 
over  the   present   Billings  &    Northern. 

Ohio. 


liiu-  l"  l-cona.  111.  The  Butler-Tok-do  route 
v.iwld  :'!.^'>  ^ivf  the  Pennsylvania  a  direct 
i.uite  to  iiM-.tliern  Michigan,  as  it  would  meet 
ilie  (.laiid  Kapids  &  Indiana  railroad  at  La 
Otto.  The  latter  road  is  also  Pennsylvani.i 
iironcrtv.  The  storv  is  given  added  wci.aht. 
owing  to  the  fact  that  the  Pennsylvania  lia,< 
been '"Inlying  considerable  dock  property  ou  the 
west  bank  of  the  Maumee  river  at  Toledo, 
where  it  could  have  larger  facilities.  Hh- 
companv  is  also  said  to  have  plans  drawn  for 
a  bridge  across  the  Maumee  river,  and  will 
take  over  the  dock  property  on  the  west  side 

"   eking  \  al- 


The  Public  Improvement  Committee  of  the 
City  Council  of  Toledo,  O.,  has  granted  the 
Kinsey  Manufacturing  Co.  permission  to  con- 
struct a  railroad  switching  track  across  Derliy 
St.  to  its  property  on  the  north  side  of  the 
street. 

The  Ohio  Electric  Ry.  Co..  Traction  Bldg., 
Cincinnati,  O.,  is  considering  extending  its 
line  at  Hamilton  to  the  Prospect  Hill  sec- 
tion of  that  city. 

The  Portsmouth  Street  Railroad  &  Light 
Co.,  L.  D.  York,  President,  Portsmouth,  O., 
is  planning  to  extend  its  Sciotoville  street  car 
line  to  Whcelersbnrg  the  coming  summer. 
The  original  plan  for  building  an  extension 
to  Hanging  Rock  is  understood  to  have  been 
abandoned   for  the  present. 

The  recent  establishment  liy  the  Pennsyl- 
vania System  of  a  Central  division  with 
headquarters  at  Toledo,  is  taken  in  railroad 
circles  as  an  indication  that  the  long  contem- 
plated plan  of  closing  the  gap  between  the  ter- 
minals at  Toledo  and  the  terminus  of  the 
Logansport  Division  at  Butler,  Ind.,  may  be 
taken  up  in  the  near  future.  The  distance 
from  Toledo  to  Butler  is  60  miles,  and  the 
topography  of  the  country  is  comparatively 
level  the  entire  distance.  From  Butler  the 
route  from  Toledo  to  Chicago  would  be  over 
the  Logansport  branch  to  Columbia  City,  Ind., 
and  from  there  to  Chicago  over  the  main  line 
between  that  city  and  Pittsburgh,  known  as 
the  Fort  Wayne  route.  This  would  not  only 
give  the  Pennsylvania  the  short  line  between 
Toledo  and  Chicago,  but  from  Pittsburgh  to 
Chicago.  It  would  also  give  the  company  a 
short  line  from  Toledo  to  St.  Louis,  as  it 
would  have  a  direct  route  via  Butler,  Colum- 
liia  City,  Logansport  and  Terre  Haute,  Ind. 
The  new  road  would  place  Toledo  on  a  direct 


of  the  river  now^  owned  by  the  II 
ley.  as  soon  as  the  latter  road  builds  its  con- 
crete  docks  on   the  cast   side. 

Oklahoma. 

The  Vinita.  Blue  Flint.  Chat  &  Gravel  Co., 
Miami,  Okla.,  has  filed  articles  of  incorpora- 
tion with  tlie  Secretary  of  State,  Oklahoma 
City.  Okla..  proposing  the  construction  and 
opeVation    of    railroads    and    acciuiring    other 

railroad  lines.  . 

\ccordino-  to  an  announcement  recently 
made  by  J.  W.  S.  Hatwell,  Vice-President  and 
General  Manager  of  the  Oklahoma  North- 
western Ry.,  which  was  chartered  with  a  capi- 
tal stock  of  $100,000  Aug.  28.  1011.  work  will 
be  started  on  the  line  in  the  immediate  future. 
The  proposed  road  will  open  up  the  isolated 
northwestern  part  of  the  state,  and  will_  bring 
the  cattle  of  the  Texas  Panhandle,  Western 
Kansas  and  Western  Oklahoma  in  direct  line 
for  the  Oklahoma  market. 

A  i)lan  is  in  contemplation  for  the  organ- 
ization of  a  company  for  the  purpose  of  build- 
ing an  electric  railroad  from  Guymon,  Okla- 
homa, to  Clavton,  N.  Mex.,  a  distance  of  120 
miles.  J.  A.'Mar,go,  Boise  City,  Okla.,  is  in- 
terested. 

The  Rapid  Transit  Interurban  Co.  of  Okla- 
homa, J.  W.  Saxon.  Tecumseh,  has  entered 
into  agreements  with  the  citizens  of  Sulphur 
and  Roff  to  build  a  traction  line  through 
those  places.  The  former  city  gives  $40,000 
and  the  latter  $20,000  bonuses.  The  citizens 
of  Stratford  have  offered  a  bonus  of  $10,000 
and  right  of  way  to  secure  the  line. 

Oregon. 

P.  C  Lavey.  who  recently  incorporated  a 
company  to  build  a  belt  line  from  Eugene. 
Ore.,  to  several  surrounding  towns  has  been  at 
Eugene  in  company  with  Frederick  C  W. 
Brindley  and  A.  W".  Waddy,  a  civil  engineer, 
investigating  the  nroposition. 

The  "Utah  Construction  Co.,  Ogden,  Utah, 
has  completed  the  grading  of  the  Oregon 
Short  Line  extension  from  Nyssa.  Ore.,  to 
Homedale  and  the  laying  of  steel  will  be  com- 
menced at  once. 

The  Portland  Railwav.  Light  &  Power  Co., 
Portland,  will  probablv  expend  about  $1,500.- 
000  this  year  for  improvements  in  Portland. 
These  will  include  a  new  $100,000  substation 
and  power  plant  on  the  West  Side. 

Business  men  of  Burns.  Ore.,  are  consid- 
ering raising  a  bonus  of  $.50,000  for  the  ex- 
tension of  the  Sumpter  Valley  Ry..  D.  Eccles, 
President,  Ogden,  L'tah,  to  that  place. 

The  Utah  Construction  Co.,  Ogden,  LTtah, 
of  which  W.  H.  Wattis  is  General  Manager, 
which  has  the  contract  for  grading  from  Vale. 
Ore.,  to  Dog  Mountain,  a  distance  of  139 
miles,  for  the  Oregon  Eastern  R.  R.,  an  Ore- 
gon Short  Line  project,  noted  in  our  last 
issue,  has  established  headquarters  at  Vale, 
Ore.  Camps  have  also  been  established  at 
mile  post  15  and  at  mile  'post  40.  Work  on 
the  tunnel  at  the  latter  point  was  started  on 
Jan.  2.  The  Wasatch  Construction  Co.,  which 
iias  a  sub-contract  on  the  work,  has  located  a 
camp  about  30  miles  from  Vale  and  has  start- 
ed on  a  big  cut  at  that  point. 

Pennsylvania. 

Right-of-way  is  being  secured  for  an  exten- 
sion of  the  Humnielstown  &  Campbellstown 
Street  Ry.  from  Campbellstown  to  Palmyra. 
II.  N.  Herr,  Lancaster,  Pa.,  is  Chief  Engineer. 

It  is  expected  that  work  in  Fayette  County 
on  the  line  of  the  Monongahela  R.  R.  exten- 
sion  will   l>c  completed   about   Feb.    1.     After 

•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


lliis  section  is  completed  work  will  be  started 
or:  the  Greene  County  side.  Zcvcly,  Donovan 
&  Moore,  Morgantown,  W.  Va.,  have  a  sub- 
contract  for   the   latter  work. 

Engineers  R.  H.  Culbertson  of  Buffalo,  N. 
Y.,  and  N.  Stahl,  of  Pittsburg,  have  been  over 
the  route  of  the  proposed  Tioga  Traction  Co.'s 
trolley  line  between  Wellsboro  and  Mansfield 
gathering  data  from  which  to  make  a  report 
on  the  feasibility  of  constructing  the  road, 
it  is  stated  that  if  the  report  is  favorable  cap- 
italists in  Philadelphia  stand  ready  to  finance 
the  scheme. 

The  Philadelphia  &  West  Chester  Traction 
Co.,  C  A.  Entrekin,  Chief  Engineer.  Upper 
Darby,  Pa.,  has  engineers  in  the  field  checking 
up  a  survey  made  two  years  ago  for  the  build- 
ing of  a  trolley  line  from  the  69th  St.  ter- 
minal to  Media'.  It. is  said  that  the  line  will 
be  built  if  the  necessary  right-of-way  can  be 
secured   at  reasonable  prices. 

South  Dakota. 

A  company,  to  be  known  as  the  Olivet 
Interurban  R.  R.  Co.,  is  being  organized  by 
business  men  of  Olivet,  S.  Dak.,  for  the  pur- 
pose of  building  a  line  from  that  place  to  Tus- 
can, where  connection  will  be  made  with  the 
Sioux  City-Aberdeen  line  of  the  Milwaukee. 
The  right  of  w-ay  has  been  secured  and  it  is 
planned  to  begin  construction  work  so  that 
the  line  can  be  in  operation  by  .\ug.  1. 

Tennessee. 

The  Louisville  &  Nashville  R.  R.,  has 
awarded  the  first  contracts  for  the  work  of 
double  tracking  its  line  from  Nashville, 
Tenn..  to  Calera,  Ala.  The  contracts  just 
let  number  some  800,f'OO  cu.  yds.  of  excavation 
and  will  cost  about  $750,000.  Additional  con- 
tracts are  to  be  let  at  once,  and  it  is  believed 
the  whole  work  will  be  completed  in  two  years. 

Texas. 

The  Commercial  Club  and  citizens  of  Rotan. 
Tex.,  recently  held  a  meeting  to  take  action 
on  the  proposed  line  of  the  Santa  Fe,  Rotan 
and  Southern  R.  R.  Thirty-five  miles  are  in 
operation  and  150  miles  of  the  road  are  under 
'  construction. 

Information  from  Caldwell,  Tex.,  is  to  the 
effect  that  grading  is  being  pushed  on  the 
short  cut  of  th.e  Houston  &  Texas  Central 
R.  R.  from  Giddings  to  Stone  City  on  the 
13-mile  section  from  Giddings  to  the  Chriesman 
Chapel.  Right  of  way  agents  are  working  be- 
tween the  latter  point  and  Stone  City,  and 
contracts  for  the  grading  will  be  awarded  for 
the  last  section  shortly.  T.  Fay.  Houston. 
Tex.,  is  President  and  General  Manager  of 
the  cornpany. 

Contract  is  to  be  let  shortly  by  the  San  An- 
tonio &  .Aransas  Pass  R.  R.  for  laying  heavy 
steel  rails  on  a  40-mile  stretch  between  Y'oa- 
kuni  and  Houston,  Tex.  When  completed  the 
main  line  from  San  Antonio  to  Houston  will 
be  equipped  with  heavy  steel.  L.  Andrews. 
Yoakum,  Tex.,  Assistant  Engineer. 

It  is  reported  that  W.  H.  Stark,  Orange. 
Tex.,  of  the  Orange  &  Northwestern  Ry.  has 
been  informed  by  B.  F.  Yoakum,  President 
of  the  Executive  Board  of  the  Frisco  Rail- 
road, that  work  of  extending  and  connecting 
lines  of  his  system  that  w'ill  finally  link  up 
with  the  Orange  &  Northwestern  road,  coti- 
necting  Orange  with  Sherman  and  Paris,  is 
now  in  progress.  The  Orange  and  North- 
western railroad,  which  was  built  by  local  capi- 
talists, was  only  a  few  years  ago  sold  to  the 
Frisco  Railroad  Company. 

Proposition  has  been  submitted  to  the  citi- 
zens of  Hallettsville  looking  to  the  construc- 
tion of  a  railroad  from  La  Grange  to  Aransas 
Pass  via   Hallettsville. 

The  State  Railroad  Commission  has  ap- 
proved an  order  granting  to  Rock  Island  the 
right  to  register  $1,193,000  of  bonds  on  the 
newly  constructed  line  of  the  Amarillo  divi- 
sion, west  of  Amarillo.  The  valuation  was 
made  last  June  and  totaled  $1,265,739.  The 
company  has  issued  stock  to  the  amount  of 
$72,000  "on  the  valuation. 

Surveys  have  been  started  at  the  Rockport 
end  by  Percival  &  Son,  Rockport,  Locating 
Engineers,   for  the  projected  line  of   the   San 


January  10,  1912. 


ENGINEERING     >i     CONTRACTING 


31 


Antonio,  Rockport  &  Mexican  Ry.  mentioned 
in  our  last  issue.  This  company  plans  the 
immediate  building  of  370  miles  oi  line,  and 
the  ultimate  building  of  about  i'.UUO  miles. 
The  first  line  to  be  built  will  be  from  San 
Antonio  to  a  point  on  the  Rio  Grande  near 
Mission,  passing  through  Crowtlier,  and  a 
i,  branch  will  be  built  from  Crowthcr  to  Rock- 
'  port  and  Harbor  Island,  where  a  half-mile 
of  docks  to  handle  the  incoming  and  outgoing 
traffic  will  also  be  constructed.  It  is  proposed 
to  build  later  lines  to  Tampico  and  Mexico 
City  and  from  San  Antonio  to  San  .\ngelo. 
The  project  is  stated  to  have  been  linanced  by 
English  capital.  R.  R.  Russell,  San  Antonio, 
is  President  and  A.  L.  Matlock,  San  Antonio, 
is  Vice  President. 

It  is  slated  that  a  railroad  is  to  be  built  at 
i  once  from  Riviera  to  Riviera  Beach,  a  dis- 
tance of  10  miles.  Theodore  F.  Koch,  Hous- 
ton, Tex.,  is  reported  to  be  interested. 

Surveys  have  been  completed  and  the  cap- 
ital secured  for  the  construction  of  the  pro- 
jected line  of  the  Palacios,  San  .\ntonio  & 
Pecos  Valley  Ry.  This  company  projects  an 
lt*0-mile  line,  the  route  taking  in  Palacios, 
Yoakum  and  San  Antonio.  Construction  con- 
tracts are  to  be  let  in  the  next  DO  days.  J.  P. 
Pierce.  Palacios,  Tex.,  is  President  and  H.  L. 
Monlandon,  Palacios,   is  Chief   Engineer. 

It  is  now  stated  that  construction  work  will 
be  started  this  spring  on  the  first  90  miles  of 
the  Pecos,  Panhandle  &  Gulf  R.  R.  mentioned 
in  our  last  issue.  M.  J.  Healy,  Texico,  N. 
Mex.,  is  President. 

Announcement  has  been  made  at  Fort 
Worth  that  work  would  be  started  shortly  on 
an  extension  of  the  Quanah.  .Acme  &  Pacific 
Ry.,  C.  E.  Ensminger,  General  Manager, 
Quanah.  Tex.,  with  El  Paso  as  the  ultimate 
point.  Construction  on  50  miles  southwest  of 
Paducah,  the  present  terminus  of  the  road, 
will  be  undertaken  at  once,  according  to  the 
annnuMcenicnt. 

The  Kansas  City.  Mexico  &  Orient  Ky.  is 
understood  to  be  offering  for  sale  in  France 
a  $20,000,000  bond  issue,  proceeds  of  which 
will  be  used  to  complete  its  line.  .Sufficient 
funds  are  now  on  hand  to  assure  the  comple- 
tion of  the  present  construction  work  to 
Alpine,  Tex.  Work  on  this  end  of  the  line 
is  progressing  at  the  rate  of  five  miles  a  week, 
i  The  Pecos  River  will  be  reached  in  a  few 
days,  and  Fort  Stockton.  ,3.5  miles  distant,  will 
be  reached  by  Feb.  14.  It  is  expected  the  work 
to  Alpine.  95  miles  from  the  Pecos  River,  will 
he  completed  bv  Julv   1912. 

Utah. 

I        Advices  from  Ogden,  Utah,  state  that  work 

I  is  about  complete  on  the  double  track  of  the 
Oregon  Short  Line  R.  R.,  between  Ogden  and 
Farniington.  including  the  line  to  Cope,  and 
it  is  expected  that  the  trackage  will  be  turned 
over  to  the  operating  department  within  a  few 

i    days. 

The   Logan   Rapid    Transit   Co.,   David    Ec- 

l  cles.  President.  Ogden,  Utah,  has  applied  to 
the  County  Commissioners  at  Logan  for  a 
franchise.  According  to  the  terms  of  the  fran- 
chise desired,  the  company  will  be  given  twelve 
months   in    which    to    commence    actual    work 

'  and  two  years  in  which  to  build  five  miles  of 
railroad  out  of  Logan.  It  is  understood  that 
the  contemplated  road,  when  finished,  will 
connect  with  the  Brigham  City  railroad,  which 
will    form    an    interurban    line    to    Salt    Lake. 

Vermont. 

Two  plans   are  under  consideration  for  the 
I    proposed    new    union    station    at    Burlington, 
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of  station  subways  and  $-.>l-.'..546  the  cost  of 
a  nil,  bridging,  etc.  "Ihe  estimated  cost  of 
the  work  under  tb,  Rutland  H.  R.  plans  is 
much   less  than   the  .il..,vf. 

Virginia. 

The  Henrico  County  Supervisors.  Richmond, 
have  granted  pcrniission  to  the  Richmond  & 
Henrico  Ry.  Co.,  Ebel  Bldg.,  Richniuiid,  Va., 
to  extend  its  present  stnct  car  line  from  Ful- 
ton to  the  Xational  Ccnieterv.  The  line  will 
start  from  Louisiana  and  Gilliam  Sts..  Ful- 
.ton,  over  Fulton  Hill  to  the  Williamsburg 
turnpike,  down  the  Williamsburg  road  to  Cen- 
tral Ave.,  down  Central  .-\ve.  to  Montrose  St. 
to  the  government  road,  across  the  govern- 
ment  road   to   Belmont. 

Commercial  orgaiii.;atioiis  of  Richmond  are 
urging  that  the  City  Council  of  that  city  make 
haste  in  passing  the  ordinances  to  permit  the 
sale  of  the  Seven  Pines  electric  line  to  the 
Richmond,  Urbanna  &  Peninsula  R.  R.  Co 
order  that  a  railroad  may  be  built 
Pamunkey   River. 

Washington. 

The  fact  that  surveyors  are  setting  new 
grade  stakes  over  the' old  right  of  way  se- 
cured by  the  Oregon-Washington  Railway  & 
Navigation  Co.  in  the  vicinity  of  Ringold, 
Wash.,  seems  to  indicate  that  construction 
work  on  the  line  from  Council  to  Benton  City, 
via  Ringold.  will  be  started  shortly.  F.  L. 
Pittman.    Spokane.    Wash.,    is    Engineer. 

The  Thurston  County  Railroad  Co.  has  filed 
articles  of  incorporation  with  the  Secretary 
of  State.  Olympia,  Wash.,  with  a  capital  stock 
of  $200,000.  The  company  proposes  the  con- 
struction and  operation  of  a  logging  railroad 
from  the  Black  Hills  to  Mud  Bay.  The  in- 
corporators are  Mark  Draham,  George  Dra- 
ham  and  Daniel  O'Lcary. 

The  Willapa  Harbor  Ry.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $200,000  and 
proposes  to  build  an  electric  railway  between 
Raymond  and  South  Bend.  Its  principal  place 
of  business  will  be  at  the  former  place.  The 
trustees  are  Jay  D.  Crary.  J.  B.  Bridges,  Aber- 
deen, Vice  President  of  the  Grays  Harbor  Ry. 
&  Light  Co.,  and  Theo.  B.  Bruner. 

West  Virginia. 

The  Baltimore  &  Ohio  R.  R.  is  stated  to 
have  taken  over  the  Hampshire  Southern  R. 
R.,  a  38-niile  line,  built  two  years  ago.  and 
extending  from  Romney.  W.  Va.,  to  Moor- 
field  at  Petersburg.  It  is  probable  that  the 
line  w'ill  be  extended  to  Franklin,  and  also  in 
Hyland   County.   Virginia. 

Canada. 

The  citizens  of  Toronto  at  the  election  on 
Jan  1  voted  to  construct  civic  car  lines 
along  Danforth  .\ve.  at  a  cost  of  $1.39,488. 
C.    H.    Rust   is   City   Engineer. 

At  the  recent  election  at  Toronto  the  citi- 
zens voted  against  the  construction  of  a  sub- 
way system.  Bids  on  the  construction  of  the 
subway  were  taken  some  time  ago  but  the 
award  of  the  contract  was  laid  over  pending 
the  action  of  the  taxpayers  at  the  Jan.  1  elec- 
tion. 

.According  to  plans  made  public  recently, 
the  Canadian   Northern  Ry.  will  expend  $25,- 


OW.OOO  for  securing  its  entrance  to  Montreal. 
I  be  plans  include  a  tunnel  under  the  mountain 
three  miles  long,  from  a  point  a  few  yards 
behind  the  Hunt  Club  to  the  heart  of  the 
city,  and  a  station  at  the  city  end  of  the 
tunnel  on  the  site  of  the  Joseph  property,  cor- 
ner St.  Monique  and  Dorchester  Sts..  and 
adjoining  properties  down  to  Lagauchetiere 
street.  The  plans  also  call  for  a  hotel  on 
the  site  of  the  Bath  Hotel  and  adjoining 
properties,  a  model  city  of  residences  on  part 
of  the  4,800  acres  acquired  behind  the  moun- 
tain on  both  sides  of  the  electric  railway,  the 
electrification  of  all  lines  from  Back  River 
to  the  city,  an  overhead  line  from  the  Lagau- 
chetiere St.  station  to  the  riverfront,  con- 
necting with  the  Harbor  Commissioners'  lines, 
a  spur  from  the  Moreau  St.  Station  to  the 
Harbor  line?  in  the  east  so  that  from  the  tun- 
nel mouth  to  Moreau  street  will  be  a  continu- 
ous line,  commodious  and  up-to-date  freight 
sheds  near  the  corner  of  William  and  Naza- 
reth Sts.  with  the  latest  devices  in  freight 
handling.  Work  on  these  improvements  will 
commence  in  tlie  early  spring. 

The  Intercolonial  Ry.,  W.  B.  MacKenzie, 
Chief  Engineer,  Moncton.  N.  B.,  is  to  submit 
plans  to  the  City  Council  of  Moncton  for  a 
subway  under  the  railway  property  south  of 
Main   St. 

English  capitalists,  said  to  be  acting  for  the 
Hill  interests,  have  closed  a  deal  for  900  acres 
of  land  at  Port  .Arthur,  Out.  It  is  stated  on 
reliable  authority  that  the  land  is  to  be  used 
partly  for  the  terminals  of  the  Hill  lines, 
when  they  are  carried  into  Port  .Arthur,  and 
that  the  Canadian  shops  of  the  Hill  lines  will 
be  built  there,  costing  several  million  dollars. 
The  land  purchased  extends  along  the  bound- 
aries of  the  two  cities,  the  great  Inilk  of  it 
being  within  the  limits  of  Port  .Arthur,  and 
the  balance  of  it  in  the  township  of  Mclntyre. 
In  the  past  few  days  several  Great  Northern 
officials  have  been  in  Port  .Arthur  looking  over 
the  site,  and  the  announcement  was  made  that 
the  route  for  a  line  from  Port  .Arthur  to 
Winnipeg  has  already  been  selected.  Work 
on  this  will  start  as  soon  as  the  plans  fully 
mature. 

Reports  received  at  the  executive  offices  of 
the  Canadian  Northern  Ry.,  at  Vancouver,  B. 
C,  the  latter  part  of  December,  showed  that 
the  total  number  of  men  employed  on  con- 
struction work  between  Port  Mann  and  Kam- 
loops  was  .5.400,  a  slight  gain  over  the  figures 
for  November.  It  is  expected  that  with  the 
opening  up  of  big  cuts  along  the  grade  the 
pay  rolls  will  contain  nearly  7,000  names  be- 
fore the  end  of  January. 

Mexico. 

.Among  the  promoters  of  the  Mexican-Pacific 
Ry.,  mentioned  in  our  last  issue  ;i<  planning 
the  construction  of  a  railroad  from  the  City  of 
Mexico  to  -Acapulco  on  the  Pacilic  Coast,  are 
the  following :  Sam  Glasgow,  A.  L.  Killner, 
Albert  Held,  all  of  Spokane,  Wash.  The  com- 
pany is  incorporated  at  $3,000,000,  and  has 
headquarters  at  Seattle,  Wash.  Jloritz  Thom- 
sen  of  Spokane  and  Seattle.  Wash.,  is  at  the 
head  of  the  movement. 

According  to  an  announcement  reported  to 
have  been  made  by  the  President  of  Guate-  , 
mala,  work  on  the  Guatemala  Railroad 
will  be  connected  with  the  ,  Pan-Amer- 
ican connecting  Mexico  from  coast  to 
coast  by  July,  1912.  While  this  Guatemala 
road  does  not  run  very  far  south,  it  passes  near 
the  Ilonduran  border  and  through  a  rich  sec- 
tion of  country,  and  likely  will  prove  to  be  a 
link  in  the  New  York-Panama  railroad. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

®A.  F.  Bearden  has  been  awarded  the  con- 
tract by  the  Board  of  Marion  County  Commis- 
sioners. Hamilton.  Ala.,  for  grading,  draining 
and  surfacing  with  gravel  approxynately  2% 
miles  of  state  aid  road  and   for  building  the 


same  road  11  miles  further  into  the  country. 
The  contract  price  is  $17,250.  Bids  were 
opened  Nov.  15. 

An  election  will  shortly  be  held  in  Cullman 
County.  .Ala.,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  about  $400,- 


OOO  for  the  construction  of  good  roads.    Cull- 
man is  the  county  seat. 

The  Marshall  County  Good  Roads  .Associa- 
tion, Col.  W.  W.  Shortridge.  Secretary,  Gun- 
tersville,  .Ala.,  is  agitating  the  calling  of  an 
election  for  the  purpose  of  voting  on  the  is- 


•5«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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suance  of  bonds  to  build  a  system  of  good 
roads  in  Marshall  County.  It  is  probable  the 
election  will  be  called  by  the  County  Commis- 
sioners  in   March  or  .-Vpril. 

Arkansas. 

A  movement  has  been  started  by  the  proper- 
ty owners  on  West  10th  St.,  between  Schiller 
Ave.  and  Appian  Way,  city  of  Little  Rock, 
Ark.,  to  organize  an  improvement  district  to 
provide  for  the  pavement  of  that  section.  The 
proposed  district  will  include  West  10th  St., 
from  the  east  property  line  of  Schiller  Ave., 
to  the  west  property  line  of  Appian  Way;  Ap- 
pian Wav,  from  the  south  property  line  of 
West  12th  St.  The  plan  is  to  make  specifica- 
tions for  brick,  block  or  asphalt  pavement. 

California. 

The  Board  of  Public  Works  of  Fresno,  Cal., 
has  decided  upon  the  substitution  of  bitulithic 
pavement  for  a  model  pavement  in  the  re- 
surfacing of  down-town  business  blocks.  The 
pavement  will  cost  from  $0.16%  to  $0.17  per 

sq.  ft. 

Following  bids  were  received  by  the  City 
Council  of  San  Jose,  Cal,  for  the  furnishing 
of  a  rock  crusher:  .\ustin-Western  Co.,  $4,- 
885;  A.  L.  Young  Machinery  Co.,  three  styles 
of  machine,  $4,907,  $l,(i50  and  $2,886. 

The  Ventura  County  Board  of  Supervisors, 
Ventura,  Cal.,  has  accepted  a  right  of  way 
on  the  south  side  of  the  Santa  Clara  River, 
beginning  at  the  east  end  of  Bardsdale,  ending 
at  present  near  the  old  Guiberson  home,  for 
the  extension  of  the  Guiberson  road  in  Road 
District  No.  3. 

Colorado. 

4«Bids  will  be  received  until  11  a.  m.,  Jan. 
16,  bv  Board  of  Public  Works.  Denver,  Colo., 
lor  the  necessary  labor  and  material  for  grad- 
ing, constructing  concrete  curb  and  gutter, 
alley  returns  and  alley  crossings  and  other- 
wise improving  North  Side  Improvement  Dis- 
trict No.  18.  A  certified  check  for  $2,500  must 
be  filed  with  each  bid.  Henry  Read  is  Presi- 
dent. 

Connecticut. 

The  Board  of  Appropriation  and  Apportion- 
ment of  Stamford,  Conn.,  has  authorized  a 
bond  issue  of  $26,000  for  the  paving  of  West 
.Main  St.,  and  in  the  sum  of  $24,000  for  the 
paving  of  Elm  St. 

Florida. 

®The  contracts  for  furnishing  tools,  labor, 
material,  etc.,  necessary  to  pave  the  following 
streets  and  alleys  have  been  awarded  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
E.  J.  Glackin  Secretary,  Prices  include  con- 
crete curb  and  gutter  sewer  construction,  man- 
hole and  catch  basin  construction  and  adjust- 
ment, 6  in.  Portland  cement  concrete  founda- 
tion, etc,  where  specified :  Indiana  St.,  7,.500 
sq.  yds.  granite,  $30,786,  Jas.  A.  Sackley  &  Co., 
Chamber  of  Commerce,  Chicago ;  Western 
Ave.,  21,500  sq.  yds.  brick,  Calumet  Coal  & 
Teaming  Co.,  2926  E.  95th  St..  Chicago :  Lawn- 
dale  Ave.,  10,000  sq.  yds.  brick,  $27,417,  Citi- 
zens' Construction  Co.,  133  W.  Washington 
St.;  Montrose  Ave.,  5,820  sq.  yds.  brick,  $17,- 
158,  Citizens'  Construction  Co.;  W.  59th  St.. 
12,570  sq.  vds.  brick,  $34,8.58,  Calumet  Coal  & 
Teaming  Co.;  56th  St.,  12,180  sq.  yds.  brick. 
$14,007,  Rennaker  Construction  Co.,  9  S.  La 
Salle  St, ;  43d  Ave.,  4,000  sq.  yds.  brick,  $10,- 
3.33,  Citizens'  Construction  Co. ;  Exchange 
Ave.,  17,210  sq.  vds.  macadam,  $28,572 ;  Charles 
St.,  17,200  sq.  yds.  macadam,  $29,194,  Farr 
Bros.,  .356  W.  lUth  St.,  Chicago;  Ave.  N,  7,000 
sq.  yds.  macadam,  $17,029,  Illinois  Improve- 
ment &  Ballast  Co.,  72  W.  Adams  St. ;  alleys, 
Arlington  PI.,  etc.,  1,860  sq.  yds.  brick,  $4,8.32, 
Central  Paving  Co.,  179  W.  Washington  St. ; 
alleys,  Flournoy  St.,  etc.,  1,200  sq.  yds.,  brick, 
$3,045;  alleys,  Washington  blvd.,  etc.,  700  sq. 
vds.  brick,  $1,860,  Jas.  A.  Sackley  Co.;  alleys. 
Barber  St.,  etc.,  600  sq.  yds.  brick,  $1,728,  Jno. 
A.  McGarry,  Teutonic  Bldg.,  Chicago;  alley, 
Jackson  blvd.,  etc.,  1,500  sq.  yds.  brick,  $3,785, 
Central  Paving  Co. ;  alley,  South  Park  Ave., 
etc.,  300  sq.  yds.  brick,  Jas.  A.  Sackley  Co. ; 
alley,  Kenmore  Ave.,  etc.,  500  sq.  yds.  brick, 


<;i:i37.  Will.  Kissack,  133  W.  Washington  St., 
Chicago:  .-illeys,  Wilson  Ave.,  etc.,  1,060  sq. 
vd=  hlick.  $2,985,  Central  Paving  Co.;  allevs, 
Srhillrr  St.,  etc.,  390  sq.  yds.  brick,  $1,041.  Jas, 
•\  ^arklcv  &  Co.:  alley,  Sheridan  Rd..  etc. 
1,100  sq.  vds.  brick,  $2,811,  Central  Pavin.a  Co, : 
ailev.  Dearborn  St.,  etc.,  400  sq.  yds.  brick.  $1.- 
112  las,  .'\.  Sacklev  Co.:  alleys,  Clark,  St..  etc.. 
380  sq.  yds.  brick,  '$1,043,  Jas.  A.  Sackley  Co, ; 
alley,  Cleveland  Ave.,  etc.,  140  sq.  yds.  bnck. 
$193  Jas.  A.  Sacklev  &  Co.  Bids  opened  Dec. 
13.  1911. 

The  city  of  Braidentown,  Fla.,  lias  purchased 
90,000  gals,  of  bituminous  asphalt  with  which 
to  build  asphalt  macadam  pavement. 

Idaho. 

®It  is  reported  the  citizens  of  Lewiston, 
Ida.,  on  Dec.  30  voted  in  favor  of  the  paving 
on  8th  St.,  from  the  city  to  the  gates  of  the 
Lewiston  orchards.  The  contract  for  this 
work  has  been  let  contingent  upon  the  out- 
come of  the  election,  to  the  Inland  Empire 
Hassam  Paving  Co.,  of  Spokane,  Wash. 

The  City  Council  of  Boise,  Ida.,  has  passed 
an  ordinance  providing  for  the  creation  of 
Paving  District  No.  17.  Approximately  15 
miles  of  paving  will  be  done  in  the  city  dur- 
ing the  year.  The  City  Engineer  has  figured 
there  will  be  238,000  sq.  yds.  of  paving  and 
69,400  sq.  yds,  of  gutter,  making  a  total  of 
308,000  sq.  yds.  Approximately  $1,000,000  will 
be  spent  for  improvements.  Ern  G.  Eagleson 
is  City  Ejigineer. 

Illinois. 

^Bids  will  be  received  until  Jan.  18,  it  is 
reported,  by  City  Council,  Edwardsville,  111., 
for  approximately  $75,000  worth  of  street  pav- 
ing in  six  Edwardsville  districts.  There  are 
six  districts  which  will  be  paved,  as  follows: 
Fillmore-Buchanan,  Schwartz,  Park-Benton, 
Fillmore-Buchanan,  Commercial-College,  Un- 
ion extension  and  Grand-Elm. 

•f'Bids  will  be  received  until  1  p.  m,,  on 
Tuesday,  Jan.  23,  at  which  time  the  bids  will 
be  opened  in  A.  H.  Mueller's  Hall,  Highland, 
111.  Trenton  Road— The  proposed  improve- 
ment begins  at  the  south  end  of  the  existing  ^ 
macadam  on  the  Trenton  Road  and  extends  in 
a  southerly  direction  for  a  distance  of  9,300  ft. 
The  beginning  of  the  proposed  improvement 
is  by  road  approximately  1%  miles  from  the 
Van'dalia  R.  R.  station  in  Highland,  and  there 
is  a  good  macadam  road  the  entire  distance. 
Quantities :  12,400  sq.  yds.  finished  macadam, 
8  ins.  thick,  or  12,400  sq.  yds.  of  concrete  road- 
way, 7  ins.  thick ;  2,271  cu.  yds.  earth  excava- 
tion. Separate  bids  are  requested  for  water 
bound  macadam,  oil  bound  macadam  and  a 
concrete  road.  Work  to  be  completed  on  or 
before  Nov.  1,  1912.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission,  which  may  be  seen 
at  the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing  from  the  Illinois 
Highway  Commission,  Springfield,  111, 

The  Board  of  Local  'Improvements  of  Mo- 
line,  111,,  has  confirmed  the  project  for  asphalt 
paving,  25  ft.  wide,  on  14th  St.,  between  16th 
and  23d  Aves,,  at  an  estimated  cost  of  $20,- 
675,  The  Board  also  ordered  the  paving  on 
15%  St.,  between  8th  and  10th  Aves.,  at  an 
estimated  cost  of  $2,905. 

The  property  owners  on  Benton,  Float, 
Shawnee  and  Delaware  Sts.,  and  the  Board  of 
Local  Improvements,  Freeport,  111,,  recently 
held  a  meeting  to  consider  the  question  of 
paving  Float  and  Benton  Sts.,  one  block  on 
Delaware  and  one  block  on  Park  Ave.  Esti- 
mates are  being  prepared  by  the  City  Engi- 
neer. 

A  move  for  paving  10th  Ave.,  between  17th 
and  21st  Sts.,  with  asphalt,  in  the  city  of  Rock 
Island,  111.,  is  under  way.  and  the  matter  will 
be  brought  before  the  Board  of  Local  Im- 
provements at  an  early  date. 

The  Board  of  Local  Improvements  of  Lin- 
coln, 111,,  has  passed  ordinances  calling  for  the 
paving  of  three  streets.  The  streets  to  be 
paved  are :  Lincoln  Ave,,  Ottawa  St.  and 
Sixth   St. 

The     Board     of     Local     Improvements     of 


liloomington,  111.,  has  adopted  a  resolution  to 
pave  Woodland  Ave.,  between  Grove  and  Tay 
ior  Sts,  City  Engineer  Elmer  Folsom  has 
estimated  the  cost  of  the  work  at  $10,281. 

The  Board  of  Local  Improvements  of  Ot- 
tawa, 111,,  will  shortly  take  up  the  question 
of  paving  certain  streets  in  South  Ottawa  and 
East   Ottawa. 

Arrangements  are  being  made  by  the  City 
Council  of  Freeport,  111,,  to  have  all  the  ma 
cadamized  streets  in  the  city  oiled  during 
the  coming  summer. 

Indiana. 

^Bids  will  be  received  by  Boards  of  Com- 
missioners of  Hendricks  and  Putnam  Coun 
ties,  Danville,  Ind.,  until  10  a.  m..  Feb.  1,  for 
the  construction  of  the  highway  improvement 
petitioned  for  by  John  Masten  and  others. 
The  highway  to  be  improved  is  on  the  bound 
ary  line  between  the  counties  of  Hendricks 
and  Putnam,  separating  the  township  of  Mill 
Creek,  in  said  Putnam  County,  from  the 
Township  of  Franklin,  in  Hendricks  County, 
and  is  6,765  ft,  in  length, 

•{•Bids  will  be  received  until  11  a.  m.,  Jan, 
25,  by  Boards  of  Commissioners,  Marion  and 
Hendricks  Counties,  at  Indianapolis,  Ind.,  for 
the  construction  of  a  free  gravel  road  on  the 
line  between  Marion  and  Hendricks  coun- 
ties, petitioned  for  by  Albert  McCalment  et 
al.,  according, to  the  plans,  profile  and  specifi- 
cations now  on  file  in  the  office  of  the  Auditor 
of  each  of  Marion  and  Hendricks  counties. 
This  free  gravel  road  is  to  commence  at  and 
extend  from  the  Crawfordsville  Free  Gravel 
Road,  at  the  town  of  Clermont,  Ind,,  on  the 
north,  on  and  along  said  county  line  to  the 
Wall  St.  Free  Gravel  Road  on  the  south,  a 
distance  of  8,900  ft.,  crossing  the  tracks  of 
the  Big  Four  and  C.  H.  &  D.  steam  lines  and 
the  "Ben  Hur"'  Traction  Ry. 

•J»Bids  will  be  received  until  noon,  Feb.  6. 
by   Board   of   Dearborn   County   Commission 
ers,    Lawrenceburg,    Ind.,    for    the    construc- 
tion of  a  highway  in  Jackson  Township.     W 
S.  Fagaly  is  County  Auditor. 

•{•Bids  will  be  received  until  1 :30  p.  m,,  Feb, 
5  (readvertisement),  by  Board  of  Jackson 
Coimty  Commissioners,  Brownstown,  Ind.,  for 
the  construction  of  a  road  in  Hamilton  Town- 
ship.   H.  W.  Wacker  is  County  Auditor. 

4«Bids  will  be  received, until  2  p.  m.,  Feb.  6, 
by  Board  of  Knox  County  Commissioners. 
Vincennes.  Ind.,  for  the  construction  of  gravel 
roads  in  Vigo,  Vincennes  and  Busseron  Town 
ship.    J.  T.  Scott  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Feb.  5, 
by  Commissioners  of  Adams  County,  Decatur, 
Ind.,  for  the  construction  of  five  macadam 
roads,    H.  S,  Michaud  is  County  Auditor. 

®Geo.  B.  Tillotson  has  been  awarded  the 
contract  by  the  Board  of  Huntington  County 
Commissioners,  Newport,  Irid.,  for  the  con 
struction  of  a  gravel  road  in  Helt  Township 
for  $2,810.    Bids  were  opened  Jan.  1. 

©William  Avery  of  Waldron,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Decatur 
County  Commissioners,  Greensburg,  Ind.,  for 
the  construction  of  a  macadamized  road  ir 
Clay  Township  for  $9,200.  Bids  were  opened 
Jan.  3. 

®The  Benton  County  Commissioners,  Fow- 
ler, Ind.,  have  awarded  contract  for  road  work 
as  follows,  bids  opened  Jan.  2:  Three  miles 
in  Parish  Grove  Township,  Nicoson  &  Pierce 
of  Alexandra,  Ind.,  $10,832 ;  nine  streets  in 
city  of  Fowler,  G.  A,  Matthews  of  Fowler. 
$7,157. 

®H.  L.  Short  of  North  Judson,  Ind.,  has 
been  awarded  the  contract  by  the  Starke 
County  Commissioners.  Knox,  Ind.,  for  the 
construction  of  2%  miles  of  gravel  road  in 
Davis  Township,  for  $5,062.  Bids  were 
opened  Jan.  2. 

®The  Western  Construction  Co.,  of  In- 
dianapolis. Ind.,  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Mich- 
igan Citv,  Ind.,  for  the  paving  of  Willard 
Ave.  and"  Warren  St.,  at  $1,86  and  $1,95  per 
sq,  yd,,  respectively.  The  work  will  include 
grading,  foundation  of  concrete  and  necessary 
catch  basins  and  connections.  Bids  were 
opened  Dec.  19. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®William  H.  Burton  of  Orleans,  Ind.,  has 
been  awarded  the  contract  by  the  Orange 
County  Commissioners,  Paoli,  Ind.,  for  the 
macadamizing  of  the  roads  in  Orleans  Town- 
ship, at  $2,800.    Bids  were  opened  Jan.  2. 

Bids  were  recently  received  liy  the  Board 
of  Public  Works  of  Michigan  City,  Ind.,  for 
the  paving  of  Willard  Ave.,  from  P'ourth  St. 
to  the  north  line  of  the  prison  grounds,  and 
Warren  St.,  from  Washington  to  Pine,  and 
the  hotel  alley,  extending  one  block  east  and 
one  block  west  of  Franklin  St.  Bids  were 
offered  on  8  or  10  makes  of  brick.  The  bids 
of  John  McGillicuddy  of  Valparaiso,  Ind., 
range  from  $25,935  to  $28,063 :  Peter  Michae- 
ly,  Michigan  City,  from  $25,942  to  $27,134; 
Hatch  &  Sons  Co.,  Goshen,  Ind.,  from  $25,007 
to  $27  135,  and  William  Kissack  of  Chicago, 
III ,  from  $21,109  to  $28.72G.  Warren  St..  Mc- 
Gillicuddy. from  $-1,743  to  $4,792;  Michaely, 
from  $4,t)(;5  to  $4,938 ;  Hatch  &  Sons,  from 
$4,51G  to  $4,880;  Kissack,  from  $4,909  to  ^5,- 
114;  Vincent  Milcarcck,  from  $4,758  to  $4,895, 
and  the  Western  Construction  Co..  of  Lafay- 
ette, Ind.,  asphalt.  $4,796. 

Bids  will  shortly  be  solicited  by  the  Board 
of  Public  Works  of  Elkhart,  Ind.,  for  the 
paving  of  nearly  two  miles  of  thoroughfares, 
at  a  total  cost  of  approximately  $65,650.  Oak- 
land Ave.,  will  be  paved  from  the  south  line 
of  West  Franklin  St.,  southwardly  to  the 
north  line  of  Lusher  Ave.,  and  will  require 
about  14,912  sq.  yds.  of  paving  material,  cost- 
ing about  $41,318.  East  Beardsley  Ave.  will 
be  paved  from  west  line  of  Cassopolis  St.. 
eastwardly  to  the  main  tracks  of  the  E.  &  W. 
railroad,  2,243  sq.  yds.  of  paving  material, 
costing  about  $6,227.  St.  Joe  St.  will  be 
paved  from  the  west  line  of  South  Main  St.. 
to  the  west  line  of  South  Sixth  St.,  about 
i>,63o  sq.  yds.  of  material,  and  costing  about 
J:!S,076. 

Iowa. 

The  City  Council  of  Corning,  la.,  has  passed 
resolutions  providing  for  the  paving  of  nbout 
16  blocks  of  streets  this  year. 

City  Attorney  F.  B.  Blair  of  Manchester, 
la.,  is  preparing  a  resolution  of  necessity  for 
the  paving  of  Main  St..  from  Bremer  to  Iowa, 
and  Delaware,  from  Franklin  to  Madison.  It 
is  also  intended  to  pave  Madison,  north  from 
Delaware  to  Fayette,  and  the  latter  street 
west  to  Franklin. 

Kentucky. 

The  Calloway  County  Fiscal  Court,  Murray, 
Ky.,  has  appropriated  $10,000  for  the  Jeffer- 
son Davis  highway  on  condition  that  a  like 
sum  is  raised  by  the  citizens  for  the  exten- 
sion of  good  roads. 

Louisiana. 

^Bids  will  be  received  until  noon,  Jan.  15, 
by  Boanl  of  Aldermen,  Bastrop,  La.,  for  the 
construction  of  approximately  1.358  lin.  ft.  8- 
ft.  walk,  600  lin.  ft.  7-ft.  walk.  3,735  lin.  ft. 
6-ft.  walk,  19,738  lin.  ft.  4-ft.  walk  and  376 
lin.  ft.  4-ft.  crossings. 

Michigan. 

^Bids  will  be  received   until 
IL',  by   Saginaw   County   Road 
J.  W.  Ederer,   Saginaw,   Mich., 
Saginaw    Count}'    road    system 
stone,   gravel   and   cement    for 
1912.    (1)   Crushed  field  stone  of  hard  quality 
materials,    free    from    shale,    coral   and    other 
limestone   materials.      (2)    Crushed   limestone 
equal  in  crushing  resistance  to  the  best  lime- 
stone  in  the   state.     (3)    Gralvel  to  be   clean, 
coarse  bank  gravel  of  approved  size  and  quan- 
tity.    (4)  Cement  to  be  best  Portland.   Specifi- 
1   cations  on   file  in  the   County  Road   Commis- 
,  sioner's  office.     All  stone  to  be  crushed  to  a 
I   size  as  may  be  ordered  by  the  Commissioner, 
I   from    one-half   to    two    and    one-half    inches, 
largest   diameter.     Proposals   submitted   must 
1  be  for  furnishing  stone  and  gravel  by  the  ton 
!  and  also  by  the  cubic  yard  f.  o.  b.  cars  any 
point  in   Saginaw   County,   Michigan.     Propo- 
sals for  cement  to  be  for  cement  in  the  orig- 
inal package,  seal  unbroken,  at  bidder's  stor- 
age or  warehouse  in  Saginaw,  Mich.,  and  car 
lots.    Saginaw    County    delivery,    a_s    may    be 
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the  subniissif.n  :_■{  i  i>ru[)osition  to  bond  the 
county  for  JVM.ii",  ,  .^  ^,(,^(1  ro^js  ^yjn  b^ 
presented  to  the  C'liity  Conmiissioners  at 
Flint  at  the  January  a^^^ion. 

Minnesota. 

Property  owners  vr.  Jlst  St.,  city  of  Du- 
luth,  .Minn.,  have  requ.sted  the  City  Engineer 
to  make  estimates  on  the  cost  of  paving  that 
thoroughfare,  from  Superior  to  Third  Sts. 

Petitions  are  being  circulated  in  Duluth, 
Minn.,  for  the  paving  of  Minnesota  Ave.,  Park 
Point,  from  Eighth  St.  to  40th  St.  An  esti- 
mate based  on  the  l.nying  of  2%  ins.  of  tar- 
con,  or  crushed  rock  and  tar.  on  a  base  of 
4%  ins.  of  concrete,  has  been  prepared  by  the 
.City   Engineer. 

City  Engineer  Oscar  Claussen  of  St.  Paul, 
Minn.,  will  adopt  asphaltic  concrete  on  some 
of  the  improvements  to  be  made  during  this 
year. 

Mississippi. 

The  contract  for  working  7  links  of  county 
road  in  Beat  Two.  31  links  in  Beat  Three,  and 
55  links  in  Beat  Four,  for  which  bids  were 
asked  by  the  Board  of  Yazoo  County  Super- 
visors, Yazoo,  Miss.,  until  Jan.  1.  has  not  been 
awarded.     S,  S.  Griffin  is  Clerk  of  the  Board. 


•J-Bids   will   b< 


Missouri. 

received  until 


p.  m. 


Jan. 


18,  by  Hal.  Myers,  Secretary  of  Commission- 
ers of  King's  Highway  Road  District,  New 
Madrid  county,  Sikeston,  Mo.,  for  the  con- 
struction and  improvement  of  a  road  in  the 
district,  a  distance  of  10  miles  and  1,000  ft. 
Plans  and  specifications  are  on  file  with  the 
Secretary. 

®The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  let  street  sprinkling  contracts 
for  1912.  The  contracts  aggregated  $319,945. 
The  contractors  and  districts  are  as  follows : 
No.  1,  Ruprccht  Construction  Co.;  Nos.  2  and 
40,  William  R.  Bush  Construction  Co. ;  No.  3, 
Joseph  Knaus ;  No.  4,  Peter  Fabick ;  No.  5, 
Casper  Fabick;  No.  6,  Evermann  Construc- 
tion Co. ;  Nos.  7  and  9,  August  F.  Pollman ; 
No.  8,  John  Fabick;  No.  10,  Michael  F.  Pfef- 
fle;  No.  11,  Wurst  Coal  &  Hauling  Co.;  No. 
12,  Mueller  Coal,  Heavy  Hauling  &  Transfer 
Co. ;  Nos.  13,  26  and  27,  J.  E.  Sippy ;  Nos.  14 
and  33.  Peter  J.  Ratican ;  Nos.  15  .ind  16.  Ernst 
Weber;  Nos  17,  18,  34  and  36,  Wm.  H.  Rede- 
mever;  Nos.  19,  21,  22.  23,  28,  29  and  30.  Luke 
Coal  Co. ;  No.  20,  William  Cogan ;  Nos.  24  and 
25.  Chas.  A.  Kalbfcll ;  No.  31,  Timothy  E.  Cav- 
anaugh  ;  Nos.  32  and  25.  Frank  A.  Stiers ;  Nos. 
37  and  38,  Fred  C.  Pollman ;  No.  39,  Wade 
Bros.  Construction  Co. 

Voters  of  the,  Fulton  special  eight-mile  road 
district,  Fulton,  Mo.,  on  Dec.  29  voted  the  is- 
suance of  bonds  in  the  sum  of  $100,000  for 
permanent  road  improvements  in  the  district. 

Nebraska. 

®.^ble  &  Roberts  have  been  awarded_  the 
contract  by  the  City  Council  of  Lincoln,  Nebr., 
for  the  construction  of  pavement  in  four  dis- 
tricts of  the  citv.  for  $46,600.  Other  bidders 
on  the  work  were:  M.  Ford,  $48,040,  and 
Burke-Cochranc  Co..  $49,747.  The  districts  to 
be  paved  are:  16th,  from  F  to  Washington 
Sts.;  F  St.,  from  12th  to  16th;  H  St.,  from 
12th  to  14th,  and  26th  St.,  from  Garfield  to 
South.  The  successful  firm  classified  their 
bid  as  follows :  $1.73  per  sq.  yd.  for  asphalt, 
$2.14  per  sq.  yd.  for  the  brick  work.  $0.55  per 
ft.  for  the  ciirbing,  and  $0.45  per  cu.  yd.  for 
the  grading. 

The  Citv  Council  of  Norfolk.  Nebr.,  has 
passed  an  ordinance  providing  for  the  pav- 
ing of  Nor'folk  .\ve..  from  7th  St.  west  to 
14th.  and  9th  St.,  from  Norfolk  Ave.,  north 
to  Prospect,  to  be  known  as  Paving  District 
No.  2. 

New  Hampshire. 

Mavor  William  H.  Barry  of  Nashua.  N. 
H,  has  recommended  to  the  City  Council  the 
continuance  of  the  plan  of  oiling  the  streets 


begun   as  an   experiment   last  year,   and  that 
it  be  extended  in  scope  and  area. 

New  Mexico. 

•J»Bids  will  be  received,  it  is  reported,  until 
Jan.  25  by  Territorial  Engineer  C.  D.  Miller, 
Santa  Fe,  N.  Mex.,  for  the  construction  of 
clay  road  across  the  Mescalero  sands,  about 
40  miles  cast  of  Roswell. 

New  York. 

4»Bids  will  be  received  until  2  p.  m.,  Jan.  16, 
by  George  Mc.\ncny,  President  of  the  Bor- 
ough of  Manhattan,  New  York  City,  for  five 
street  improvenieiit  contracts,  the  largest  being 
No.  6.  For  repairing  asphalt  block  pavements 
in  the  Borough  of  Manhattan.  Engineer's  es- 
timate of  amount  of  work  to  be  done  :  35,000 
sq.  yds.  of  new  asphalt  block  pavement ;  1,000 
sq.  yds.  of  old  asphalt  block  pavement  relaid; 
8(l0  CM.  yds.  of  Portland  cement  concrete  mixed 
and  laid;  800  cu.  yds.  of  mortar  bed.  The 
period  during  which  the  repairs  arc  to  be  made 
and  the  termination  of  this  contract  shall  be 
until  Dec.  31,  1912.  or  until  all  the  work  called 
for  in  this  contract  shall  have  been  completed. 
The  amount  of  security  required  will  be 
$17,000. 

^Bids  will  be  received  until  8:30  p.  m., 
Jan.  15,  by  Commissioner  of  Public  Works. 
Olean,  N.  Y.,  for  the  construction  of  approx- 
imately 9,500  sq.  yds.  brick  paving.  5,600  lin. 
ft.  of  5-in.  curb  and  3,500  cu.  yds.  of  excava- 
tion in  North  1st  St.  Plans  and  specifications 
are  on  file  with  the  City  Engineer. 

®The  Barber  Asphalt  Paving  Co.,  30 
Church  St.,  New  York  City,  has  been  award- 
ed the  contract  by  the  Park  Board,  Depart- 
ment of  Parks,  New  York  City,  for  the  re- 
pairing of  roadway  pavements  in  the  borough 
of  Manhattan  during  the  year  1912,  for  $5,- 
864.  The  work  includes  3,000  sq.  yds.  of  sheet 
asphalt,  1,000  sq.  yds.  of  asphalt  block,  and 
30  cu.  yds.  of  Portland  cement  concrete.  Bids 
were  opened  Dec.  28. 

Commissioner  of  Public  Works  Frank  M. 
Westcott  of  Syracuse,  N.  Y.,  in  his  annual  re- 
port to  the  Mayor  and  City  Council  recom- 
mends that  the  .Aldermen  in  the  different 
wards  present  ordinances  for  the  resurfacing 
of  asphalt  pavements  on  which  the  city  has  re- 
paired 37^  per  cent  of  the  surface,  and  that 
this  be  done  at  an  early  date,  so  contracts  may 
be  let  and  work  started  by  spring. 

The  Common  Council  of  Syracuse.  N.  Y., 
has  adopted  ordinances  declaring  intention  to 
order  six  new  pavements  and  to  resurface 
asphalt  pavements  in  eight  streets,  as  follows: 
New  pavement — Fulton  St..  from  West 
Division  St.  to  the  present  pavement; 
Division  St.,  from  North  Clinton  to 
North  State ;  East  .Adams  St.,  from 
University  to  Irving ;  Harrison  St.,  from  Uni- 
versity to  Irving;  South  Beech  St.,  from  East 
Water  to  Westcott.  Resurfacing — North 
State  St.,  from  the  Erie  Canal  to  James  St. ; 
East  Willow  St.,  from  North  State  to  Town- 
send  ;  Townsend  St.,  from  East  Willow  to 
James;  East  Fayette  St.,  from  .Mmond  to 
South  Crouse;  South  Warren  St.,  from  East 
Genesee  to  South  Salina ;  East  Onondaga  St., 
from  South  Salina  to  South  State;  East  Gen- 
esee St.,  from  South  Warren  to  South  State ; 
Montgomery  St.,  from  East  Genesee  to  East 
Jefferson.    H.  C.  Allen  is  City  Engineer. 

North  Dakota. 

State  Engineer  T.  R.  Atkinson's  proposition 
to  create  a  general  fund  for  the  improvement 
of  the  Meridian  road  through  North  Dakota, 
approved  by  Grand  Forks  County,  will  be 
submitted  immediately  to  the  other  five  coun- 
ties in  the  valley. 

Ohio. 

+Bids  will  be  received  until  noon,  Jan.  24, 
by  Harry  Jenkins,  Village  Clerk,  Sebring,  O., 
for  paving,  grading,  curbing  and  otherwise 
improving  sections  of  a  number  of  streets  in 
accordance  with  plans  on  file  ait  the  office  of 
the  Clerk. 

•J*Bids  will  be  received  until  noon.  Jan.  30. 
by  H.  H.  Canfield,  Clerk  of  the  village  of 
Cleveland  Heights,  0-,  for  furnishing  the  ma- 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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terial  and  labor  necessary  for  the  improvement 
of  Ridgetield  road  to  the  north  hm-  of  May- 
field  Road  to  the  north  end  of  street, 
by  establishing  a  grade,  grading,  draining  and 
paving  the  same  with  brick,  according  to  the 
plans  and  specifications  on  file  at  the  office  of 
said  Clerk  at  the  Town  Hall  and  at  the  office 
of  the  F.  A.  Pease  Engineering  Co.,  at  931 
Williamson  Bldg..  Cleveland,  Ohio. 

The  City  Council  of  Cincinnati,  O..  has 
passed  a  resolution  declaring  it  necessary  to 
improve  Sweeney  St..  from  Stone  St.  to  Mill 
St.,  by  grading,  paving  the  street  full  width 
with  brick,  and  constructing  the  necessary 
drains  and  inlets. 

The  City  Council  of  Toledo,  O.,  has  passed 
resolutions  providing  for  the  improving  of 
Genesee  St.,  from  Paine  Ave.  to  York  St., 
by  grading  and  paving,  and  the  alley  be- 
tween Southard  Ave.  and  Smith  St.,  from 
Canton   St.  to  Spielbusch  Ave.,  by  paving. 

According  to  advices  from  Salem,  O.,  Town- 
ship Trustees  J.  R.  Ramsey  and  J.  F.  Tescher 
recently  conferred  with  the  County  Commis- 
sioners 'at  Lisbon,  relative  to  the  desired  im- 
provement of  a  portion  of  the  old  Painter 
road.  The  improvement  asked  includes  3,500 
ft.  of  the  Post  hill,  leading  to  Salem  from  the 
Reese  coal  mine. 

The  Huron  County  Commissioners,  Nor- 
walk.  O..  recently  took  up  the  question  of  im- 
proving roads  in  various  parts  of  the  county 
so  as  to  permit  the  proper  adjustment  of  funds 
for   this    work,    which    will    be    decided    upon 


Feb.  1. 


Oregon. 


®The  Warren  Construction  Co..  it  is  re- 
ported, has  been  awarded  the  contract  by  the 
Citv  Council  of  Portland,  Ore.,  for  the  pav- 
ing' of  Raleigh  St.,  from  15th  to  '28th  Sts.,  at 
$.52,000. 

Following  bids  were  received  recentlj'  by 
the  City  Council  of  Portland.  Ore.,  for  street 
improvements:  14th  St.  district — Oregon  In- 
dependent Paving  Co.,  stone  blocks,  $83,158 ; 
Montague-O'Reilley,  stone  blocks,  $80,.544, 
wood  blocks  $69,672,  vitrified  brick  $71,487; 
Allen  &  Williams,  stone  blocks  $84,639,  wood 
blocks  568,129,  vitrified  brick  $74,472;  Car- 
bolineum  Wood  Paving  Co.,  wood  blocks. 
$68,635 :  Harry  Howard,  stone  blocks,  $82,- 
536:  Elliot  &  Scoggin,  stone  blocks,  $87,691; 
O'Xeill  &  Co.,  vitrified  brick,  $71,515 ;  Consol- 
idated Contract  Co.,  vitrified  brick,  $74,747; 
Jefl:'erv  &  P.ufton,  stone  blocks  $82,429,  vitri- 
fied brick  $74,711,  wood  blocks  $69,256,  De- 
kum  Ave.,  from  Morse  to  East  26th.  grading 
and  concrete  curbs  and  walks,  Giebisch  S:  Jop- 
lin.  $8,8.50;  Bechill  Bros.,  $8,106;  F.  Kubik, 
$8,945:  Joplin  &  Meeks,  $8,744.  Going  St., 
from  East  15th  to  East  24th,  grading  and 
concrete  curbs  and  walks.  Giebisch  &  Toplin 
$5,608;  Bechill  Bros.,  $5,705:  Joplin  &  Meeks. 
$5,611.  Brazee  St.,  from  East  50th  to  East 
62d,  grading  and  concrete  curbs  and  walks, 
G.  K.  Hovvitt,  $1,109:  Bechill  Bros.,  $820; 
Joplin  &  Meeks,  $1,054.  East  20th  St.,  from 
East  Oak  to  East  Pine,  grading  and  concrete 
curbs  and  walks,  O'Neill  &  Co.,  $498 ;  Simpson 
St..  from  Patton  to  Michigan,  grading  and 
concrete  curbs  and  walks.  Joplin  &  Meeks, 
$1,713;  q.  M.  Patton,  $2,001.  Lincoln  St., 
from  Third  to  Fifth,  Warren  Construction 
Co.,  bitulithic  pavement,  $3,617;  Oregon  In- 
dependent Paving  Co.,  asphalt  pavement.  $3,- 
401 ;  Barber  .'\sphalt  Paving  Co.,  asphalt  pave- 
ment, $3,315.  East  69th  St.,  from  East  Glisan 
to  East  Davis,  grading  and  concrete  curbs  and 
walks,  G.  K.  Plowitt,  <:i,735:  Bechill  Bros., 
$1,729;  Joplin  &  Meeks,  $1,730.  Borthwick 
St.,  from  Skidmore  to  Humboldt,  Barber  .As- 
phalt Paving  Co.,  asphalt  pavement,  $12,931; 
Oregon  Hassam  Paving  Co.,  Hassam  pave- 
ment, $12,538 ;  Oregon  Independent  Paving 
Co.,  asphalt  pavement,  $12,351;  Warren  Con- 
struction Co.,  bitulithic  pavement,  $1.3,373. 
Borthwick  St.,  from  Emerson  to  Ainsworth, 
grading  and  concrete  curbs  and  walks,  Gieb- 
isch &  Toplin,  $3,247:  Oregon  Independent 
Paving  Co..  $.3,122;  Carter  Bros.,  $2,977;  O. 
M.  Pattr.n.  $2,905;  Bechill  Bros.,  $2,946.  Sum- 
ner St.,  from  Patton  to  Kerby,  Oregon  Inde- 
pendent  Paving  Co.,   asphalt   pavement,  $21,- 


.")iiij-  Oregon  Hasisam  Paving  Co..  Hassam 
pavemcni.  $21,688;  Barber  Asphalt  Paving 
Co.,  asphalt  pavement,  $22,129;  Warren  Con- 
<;truc!ii.n  Co.,  bitulithic  pavement,  $24,216. 
East  Sherman  St..  from  East  26th  to  Merry- 
meade.  Oregon  Independent  Paving  Co.,  as- 
phalt pavement,  $666;  Barber  Asphalt  Pav- 
ing Co.,  asphalt  pavement,  $6.56 ;  Warren  Con- 
struction  Co.,  bitulithic  pavement,  $785. 

At  a   recent  good  roads  meeting  in   Canby. 
Ore.,  a   special   tax   of   5   mills   for   road   im- 
provements was  voted.     The  roads  in  the  im- 
mediate vicinity  of  Canby  are  to  be  improved. 
Pennsylvania. 

Surveyors  working  under  the  direction  ot 
Samuel' D.  Foster,  Chief  Engineer  of  the 
State  Highway  Departmenl,  llarrisburg.  Pa., 
have  completed  their  lines  for  the  05  routes 
for  2,755  miles  of  main  highways  carried  by 
the  Sproul  act  of  1911.  Commissioner  E.  M. 
Bigelow  has  the  detailed  report.  The  routes 
surveved  include  the  following:  Sunbury  to 
Danville,  Bloomsburg  to  Laporte,  Sunluiry  to 
Williamsport;  Wellsboro  to  New  York  state 
line;  Lewisburg  to  Sunbury,  Clarion  to 
Franklin,  Pittsburg  to  Butler,  Butler  to  Mer- 
cer, Mercer  to  Ohio  line,  Mercer  to  Meadville, 
Meadville  to  Erie,  Erie  to  Warren,  Meadville 
to  Warren,  Meadville  to  Franklin,  Warren  to 
Smethport,  Smethport  to  New  York  state 
line,  Ridgewav  to  Emporium,  Coudersport  to 
Wellsboro,  'Washington  to  Wbynesburg, 
Wavnesburg  to  West  Virginia  state  line. 
Uni'ontown  to  Washington,  Washington  to 
West  Virginia  line,  Washington  to  Beaver, 
WelLsboro  to  Towanda.  Bedford  to  Ebens- 
burg,  Washington  to  Greensburg,  Pittsburgh 
to  New  Castle,  Franklin  to  Mercer,  Warren 
to  Mercer,  New  Castle  to  Meadville,  Read- 
ing to  Allentown,  Allentown  to  Easton,  and 
.XHentown   to   I^Iaiicb    Chunk, 

South  Carolina. 

•J*Bids  will  be  received  until  7 :30  p.  m., 
Jan.  15,  by  W.  G.  Smith,  Chairman,  Special 
Paving  Committee  of  the  City  Council,  Or- 
angeburg, S.  C,  for  the  grading  and  paving 
with  vitrified  brick,  E.  Russell  St.  and  S. 
Rroughton  St.,  including  approximately  5,800 
sq.    ft. 

Tennessee. 

The  citizens  of  Sullivan  County,  Tenn.,  on 
Jan.  1  voted  the  issuance  of  bonds  to  the 
amount  of  $200,000  for  the  e.xtension  of  pikes 
now  under  construction,  including  the  Sullivan 
County  section  of  the  Memphis-to-Bristol 
bighwa\'.  Of  the  amount  the  city  of  Bristol 
will  receive  $25,000  for  street  improvements. 
Rlountville   is  the   county   seat. 

The  Board  of  City  Commissioners  of  Mem- 
phis, Tenn.,  has  passed  a  budget  covering  the 
distribution  of  $69,715  of  the  special  turnpike 
fund.  Of  this  amount  $50,000  will  be  used 
to  repave  Lamar  Bvld.,  between  Central  Ave. 
and  the  Parkway.  The  remainder  of  the 
fund  will  be  divided  as  follows:  Chelsea  Ave., 
$6.200 ;  Mississippi  Blvd.,  between  Kerr  and 
Trigg,  $4,000 ;  Florida  St.,  between  Kerr  and 
Trigg,  $7,649,  and  Poplar  Ave.,  $1,865. 

Texas. 

^•Bids  will  be  received  until  8  p.  m.,  Jan.  27, 
by  the  city  of  Houston  Heights,  Tex.,  for  the 
paving  of  the  boulevard  from  White  Oak 
Bayou  to  the  north  line  of  19th  Ave.,  with 
brick,  creosoted  blocks,  asphalt,  bitulithic  or 
concrete.  The  class  to  be  determined  after  the 
bids  are  received  and  considered.  Bids  by  mail 
should  be  sent  to  D.  Barker,  505  Kiam  Bldg,, 
Houston,  Te.x.  The  work  consists  of  approxi- 
mately 47,200  so.  yds.  of  paving  with  all  work 
incidental  thereto.  Plans  and  specifications  can 
be  seen  in  the  office  of  the  engineers,  Howe  & 
Wise,  722-723  First  National  Bank  Bldg.. 
Houston,  Tex.,  and  in  the  office  of  D.  Barker. 
Mayor  of  Houston  Heights,  503  Kiam  Bldg.. 
Houston,  Tex. 

The  County  Commissioners  at  Palestine. 
Tex,,  on  Jan,  1  sold  bonds  to  the  amount  of 
$150,000  for  the  construction  of  good  roads. 
The  bonds  were  purchased  by  Kean  &  Co.,  of 
Chicago,  111.  Work  will  now  be  resumed  on 
good  roads  in  Precinct  No,  1, 


.\n  election  will  take  place  Jan.  10  in  Pre- 
cinct No.  1  of  Wharton  County,  Tex.,  for  the 
purpose  of  voting  on  the  issuance  of  bonds  in 
the  sum  of  $200,000  for  the  construction  and 
repair  of  good  roads,  Wharton  is  the  county 
scat. 

Utah. 

Zerbe  &  Walker  of  Salt  Lake  Citv,  Utah, 
at  $2,515  submitted  the  lowest  bid  to  the  City 
Council  of  that  city,  G.  F.  McGonagle,  City 
Engineer,  for  the  construction  of  sidewalk  ex- 
tension No.  158.  Other  bidders  were ;  Mc- 
Kay &  Reed,  $2.524 ;  Eldred  &  Co.,  $2,564 ;  L, 
.V,  VVeber.  $2,653;  Consolidated  Construction 
Co.,  $2,819;  Gilkerson  Construction  Co.,  $2,881: 
and  A.  A,  Clark,  $3,208. 

Virginia. 

.\t  the  recent  convention  of  good  roads  in 
Richmond,  Vt.,  the  Quebec-Miami  Interna- 
tional Highway  Association  was  formed  for 
the  purpose  of  constructing  a  continuous 
highway  from  Quebec,  in  Canada,  to  Miami, 
Fla.  The  following  officers  were  elected : 
Howard  D.  Hadley,  President,  Plattsburgh, 
N.  Y. ;  George  A.  Samard,  Vice  President, 
Montreal,  Canada ;  Norman  M,  Parrott,  Sec- 
retary,  Baltimore,    Aid, 

Washington. 

The  City  Council  of  Seattle,  Wash,,  has 
oredered  the  resurfacing  of  Fourth  Ave.,  S., 
with  asphalt,  and  passed  ordinances  providing 
for  the  following:  Planking  the  alley  in 
block  16,  Plat  of  Columbia;  planking  a  portion 
of  Nickerson  St.,  and  paving  Boyer  Ave.  et  al. 

Plans  have  been  approved  by  the  Board  of 
Public  Works  of  Seattle,  Wash.,  for  approxi- 
mately $200,000  worth  of  street  work,  in- 
cluding the  following ;  Grading  of  Learv  Ave, 
et  al.,  371,400  cu.  yds.  of  earthwork,  1,.585 
M.  ft.  of  lumber,  etc.,  estimated  to  cost  $1-50,- 
000;  replanking  Railroad  Ave,,  880  M.  ft,  of 
lumber,  estimated  to  cost  $20,000. 

Property  owners  along  Marietta  road  just 
outside  of  the  city  limits  of  Bellingham, 
Wash,,  have  circulated  a  petition  which  will 
be  presented  to  the  State  Flighway  Board, 
Olympia,  asking  for  the  improvement  of  the 
road  from  the  limits  of  Bellingham  to  the 
\illage  of  Marietta  at  the  mouth  of  the  Nook- 
sack  river,  a  distance  of  three  miles.  The 
improvement  will  cost  between  $40,000  and 
$50,000. 

The  Washington  State  Highway  Board, 
Olympia,  has  decided  to  sign  up  the  contract 
w^ith  the  Great  Northern  Railroad  by  which 
the  railroad  company  is  to  build  a  new  high- 
way between  Wenatchee  and  Pateros,  along 
the  Columbia  River,  in  exchange  for  state 
road  No.  10,  Over  the  latter  highway  the 
Great  Northern  proposes  to  build  its  new 
line  into  the  Okanogan  country. 

Following  bids  were  received  recently  by 
the  Board  of  Public  'Wcirks  of  '  Seattle, 
Wash.,  for  the  grading  of  Ninth  Ave.  West 
et  al.  :  Sloane  Bros..  $31.084 ;  T.  H.  Cullen  & 
Co.,  $31,411;  Andrew  Peterson  &  Co.,  $28,- 
067;  .\ndrew  Peterson,  $32,853;  Agassiz  & 
Hadlev,  $29,298;  Lane  &  Dillev,  407  Hinck- 
lev  blk..  Seattle.  $27,525 ;  P.  J.  McHugh,  $3.3,- 
159;  W.  F.  Manneg  &  Co.,  $31,416. 

®The  Board  of  Public  Works  of  Seattle, 
Wash,,  has  awarded  the  contract  for  the  pav- 
ing of  Dearborn  Ave,,  from  Rainier  Ave.  to 
Seventh  Ave.  South,  to  Rvan,  Sullivan  Bldg., 
Seattle,  at  $46,682. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  m,,  Jan. 
20.  by  Board  of  Public  Works,  West  .Vlis. 
Wis,,  for  furnishing  all  material  and  doing 
all  work  of  grading,  curbing  and  paving  of 
National  Ave.,  from  75th  Ave,  to  53d  .A,ve„ 
and  from  51st  Ave.  to  the  east  limits  of  the 
City  of  West  AUis,  with  a  permanent  pave- 
ment, having  a  concrete  foundation  and  a 
bituminous  wearing  surface,  a  Kettle  River 
sandstone  wearing  surface,  a  creosoted  wood 
block  wearing  surface,  and  a  sheet  asphalt 
wearing  surface,  in  accordance  with  specifica- 
tions on  file  in  the  office  of  the  city  clerk. 
Bids  will  be  received  for  all  the  kinds  of 
wearing    surface    above    named    and    for    all 
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kinds  of  curbing  named  in  specifications  above 
mentioned. 

The  Board  of  Commissioners  of  Milwaukee 
and  Racine  Counties  recently  held  a  meeting 
in  ^Iihvaukee,  Wis.,  to  discuss  reconstruc- 
tion of  the  Janesville  plank  road.  Plans  con- 
templated provide  for  its  parking  to  the  Ra- 
cine County  line,  the  first  project  to  be  under- 
taken under  the  Board's  program  for  much 
highway  improvement,  there  being  available 
about  $212.000   for  good   roads. 

The  Marathon  Highway  Commission,  ac- 
cording to  advices  from  Wausau,  Wis.,  re- 
cently held  a  meeting  for  the  I'l-.rpose  of  dis- 
cussing plans  for  carrying  out  t!u-  state  high- 
way proposition.  The  Commission  has  sev- 
eral  plans   under   consideration    for    highway 


work  during  dii>  yea''  and  will  submit  a  plan 
to  the  County  Board,  \\  au.;:iu.  for  approval. 

Canada. 

®The   city    of    Loilibruige.   .\lta.,   A.    C.    D. 
Blanchard.    City    Ui  simcr,    has    awarded    the 


TfPdj-r    .\\, 

1.  Dominion    ra\'or*:.    Ll,l. 
Dominion    I'aveis.    lid 
Dominion    I'avfis,    I. id. 

2.  "National"     

3.  "Clown"    

4.  "Eloso"     

"Eloso"    

."..  "K.ttle  Kivei'     

6.  "Warner  Quinlaii"   

7.  "Bituliiliic"    

5.  "Dolai'W  av'"     


contracts  of  street  pavement  work,  the 
Bitulithic  &  Contracting  Co.,  Winnipeg,  Man., 
being  awarded  IT.'.iOO  sq.  yds.  at  $2.93  per  sq. 
vd.,  and  the  Eloso  Co.,  Vancouver,  B.  C,  being 
awarded  11,000  sq.  yds.  at  $2.43  per  sq.  yd. 
The  following  is  an  analysis  of  the  bids  re- 
ceived : 




—Prices. — 

Remarks. 

J3.97 

13.99 

}3.94 

4-ln.  wood  block. 

3.74 

3.76 

3.71 

3',4-ln.    wood    block 

3.49 

3.51 

3.46 

3 -In.  wood  block. 

3.20 

3.26 

3.25 

Sheet  asphalt. 

2.69 

Sheet  asphalt. 

2.65 

2.G9 

2.59 

Sheet  asphalt. 

2.50 

2.51 

■.'.43 

Asphaltic    concrete 

4.45 

4.47 

4.43 

3V"-ln.    wood   block 

3.05 

Slieet  asphalt. 

2.90 

2.93 

2.97 

Bitulithic. 

2.40 

1  lolnrway. 

Arizona. 

4"Bids  will  be  received  until  2  p.  m..  Tan.  30, 
by  Board  of  Control.  Territory  of  Arizona. 
Phoeni.x.  Ariz.,  for  the  construction  of  a  102 
ft.  steel  highway  bridge  over  Chevalon  Creek. 
Robert  A.  Craig  is  Secretary  of  the  Board. 

Arkansas. 

Charles  E.  Taylor,  Little  Rock,  Ark.,  has 
suggested  the  construction  of  a  new  rein- 
forced concrete  viaduct  over  the  railroad 
tracks  at  West  Third  St.,  connecting  with 
Pulaski  Heights. 

California. 

^Bids  will  be  received  until  2  p.  ni.,  Jan. 
15.  by  Board  of  Los  Angeles  County  Super- 
visors, Los  Angeles,  Calif.,  for  the  construc- 
tion of  a  7.5-ft.  pile  trestle  on  Sherman  way, 
in  Lankershim  road  district.  H.  Lelande  is 
Clerk. 

The  Glen  Countv  Board  of  Supervisors, 
Willows,  Cal..  have  sold  $200,000  of  the  $4-50,- 
000  bonds  voted  some  time  ago  and  funds  are 
now  available  for  road  and  bridge  improve- 
ments. 

Florida. 

Commissioners  of  Duval  County,  Jackson- 
ville. Fla..  have  announced  that  a  new  con- 
crete bridge  will  be  constructed  over  Trout 
Creek,  on  the  Lem  Turner  road,  to  replace 
the  present   structure. 

Illinois. 

©Highway  Commissioners  of  Grant  Town- 
ship have  let  the  contract  for  the  construction 
of  three  new  bridges  over  the  Hoopeston 
Drainage  District  Ditch  to  the  Paris  Bridge 
Co..  Paris,  III.,  at  $2,490. 

®Board  of  Jersey  County  Commissioners, 
Jerseyville,  111.,  has  awarded  the  contract  for 
the  construction  of  a  bridge  over  the  north 
branch  of  Otter  Creek  to  the  Missouri  Bridge 
&   Iron   Co. 

City  and  township  of  Joliet,  111.,  will  joint- 
ly share  the  expense  of  a  new  concrete  bridge 
over  Spring  Creek  at  Ohio  St.,  if  present 
plans  materialize.  At  a  recent  meeting  of 
the  Township  Highway  Commission,  Alder- 
man Arthur  Leach  and  a  delegation  of  prop- 
erty owners  appeared  before  the  meeting,  and 
asked  that  the  commission  share  its  portion 
of  the  expense  of  erecting  a  $4,500  concrete 
span  over  the  creek.  The  Township  Cominis- 
sioners  favored  this  plan,  and  were  willing 
to  contribute  their  share  and  allow  the  city 
to  build  the  structure. 

'       Providing   the   estimated   cost   of    the    new 
bridge  over  the  Fox  River  at  New  York  St., 

I   Aurora,  111.,  does  not  exceed  $100,000,  an  elec- 
tion  will   be   held   next   April   to   submit   the 

I  proposition  to  the  voters. 

I       The  City  Budget  of  Chicago,  111.,  for  1912, 

I   provides  $90,000  for  the  construction  of  four 
bridges  at  Irving  Park  Blvd.,  Montrose  Blvd., 

I   Lawrence  and  North  California  Aves. 

The  Board   of   Cumberland   Countj-   Super- 

I  visors,  Toledo,  111.,  has  voted  to  erect  a  new 
-ncrete  bridge  at   Ryan's  Ford,   en  the  .^m- 


braw  I'iiver,  to  replace  the  .old  structure  de- 
stroyed recently.  Cottonwood  and  Union 
Townships  will  pay  one-half  the  expense.  It 
is  estimated  that  the  work  will  cost  about 
$12,000. 

James  R.  Mann,  Representative  of  Illinois, 
has,  according  to  advices  from  Washington, 
introduced  into  the  House,  two  bills  provid- 
ing for  the  construction  of  bridges  across  the 
Calumet  River.  One  authorizes  the  city  of 
Chicago  to  build  a  bascule  bridge  at  92nd  St. 
and  the  other  grants  permission  to  the  Lake 
Shore  &  Michigan  Southern  Ry.  for  a  bas- 
cule to  replace  the  company's  present '  Calu- 
met River  span. 

L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago.  111.,  with  a  representative  of 
the  Sanitary  District  of  Chicago,  recently 
visited  \\'ashington,  D.  C,  for  the  purpose  of 
having  the  time  extended  for  removing  mid- 
dle-pier bridges  over  the  Chicago  River  and 
the  waterway.  The  time  expired  Dec.  31, 
1911. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  Feb.  5, 
by  Board  of  Adams  County  Commissioners. 
Decatur,  Ind.,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  bridge  over  St. 
Mary's  River  in  Washington  Township.  H.  S. 
Midland  is  County  .Auditor. 

®The  Vincennes  Bridge  Co.,  Vincennes, 
Ind..  has  been  awarded  the  contract  at  $3,500 
for  the  construction  of  a  steel  bridge  across 
Eleven  Points  River  at  Birdell,  6  miles  north- 
east of  Imboden.  By  terms  of  the  contract 
the  work  must  be  completed  within  fi  months. 

The  City  Council  oi  Elkhart,  Ind.,  has 
asked  the  county  for  an  appropriation  of  $11,- 
000  for  the  construction  of  piers  for  the  pro- 
posed Elkhart  Ave.  bridge.  It  is  believed 
that  cost  of  the  bridge  complete  will  not  ex- 
ceed $25,000. 

At  a  meeting  of  the  County  Council,  Rich- 
mond, Ind.,  Jan.  8,  several  bridge  appropria- 
tions were  made.  The  expense  attached  to 
the  construction  of  the  bridge  over  the  White- 
water River  was  also  discussed. 
Iowa. 

City  Council.  Des  Moines,  Ia„  has  passed 
a  resolution  to  transfer  some  of  the  bridge 
repair  funds  to  the  Locust  St.  bridge  fund. 
The  Citv  Auditor  was  instructed  to  draw  war- 
fants  fo'r  $67,-500  as  payment  on  bonds  and  in- 
terest on  the  Locust  St.  bridge  and  $12,660  for 
payment  on  other  bonds. 

Kansas. 

®Lundberg  &  Gustafson,  village  of  Ran- 
dolph, Kans..  have  been  awarded  the  contract 
by  George  H.  Hungerford,  County  Clerk, 
Manhattan,  Kans.,  for  the  construction  of  a  20- 
ft.  stone  arch  bridge  with  wing  walls  across  a 
■branch  1  mile  north  of  the  Randolph  depot  in 
Jackson  Township.  The  contract  price  is  $2.75 
per  cu.  vd.    Bids  were  opened  Jan.  4. 

The  Missouri,  Kansas  &  Texas  R.  R.  Co. 
has  been  directed  by  the  State  Corporation 
Commission    of    Oklahoma     to     construct    an 


overhead  passageway  for  pedestrians  and  ve- 
hicles across  its  tracks  in  the  city  of  Caddo 
extending  from  Bell  to  Court  St.  A.  S.  Clop- 
ton,  Parsons,  Kan.,  is  Superintendent  of 
Bridges  and  Buildings. 

It  has  been  announced  that  the  viaduct  to 
he  constructed  in  connection  with  the  pro- 
posed 23d  St.  trafficway  will  be  48  ft.  wide 
from  the  Wyoming  St.  approach  to  the  easter- 
ly terminus  of  the  structure  at  23d  and  Bank 
Sts..  wdicre  it  will  eventually  connect  with  a 
roadway  along  Shawnee  .\ve.,  in  Kansas  City, 
Kan.     L.  R.  .^sh  is  City  Engineer. 

In  connection  with  the  good  roads  move- 
ment in  Franklin  County,  an  effort  is  being 
made  to  have  the  old  swinging  suspension 
bridge  across  Tauy  Creek,  on  East  Logan  St. 
road,  replaced  by  a  modern  bridge.  \  peti- 
tion is  now  being  circulated  asking  the  Com- 
missioners of  the  County  at  Ottawa,  Kan.,  for 
the  improvement. 

Maryland. 

Among  the  plans  under  consideration  by 
Maj.  Joseph  W.  Shirley,  Chief  Engineer  of  the 
Topographical  Survey,  Baltimore,  for  the  de- 
velopment of  North  Baltimore,  Md..  is 
the  one  for  the  construction  of  a  gen- 
eral traffic  bridge  over  the  Stony  Run 
Ravine,  east  of  Druid  Hill  Park,  in  place 
of  the  Huntingdon  .^ve.  bridge  of  the 
United  Railways  and  Electric  Ry.  Co.  A  con- 
crete structure  similar  to  the  Connecticut  Ave. 
bridge  in  Washington,  is  under  consideration. 

According  to  the  estimate  made  by  Harbor 
Engineer  Oscar  Lackey,  Baltimore,  for  the 
construction  of  the  proposed  V-shaped  bridge 
across  Spring  Gardens,  the  improvement  in- 
cluding approaches,  will  necessitate  the  ex- 
penditure of  approximately  $1,000,000.  The 
bridge  proper  will  cost  $-586,000. 

Michigan. 

•I»Bids  will  be  received  until  2  p.  m.,  Jan. 
10,  by  Committee  on  Counb,'  Roads  and  the 
County  Road  Commissioner  of  Saginaw, 
Mich.,  at  the  Court  House,  for  the  construc- 
tion of  the  superstructure  and  the  substructure 
of  a  highway  bridge  on  the  Gratiot  road, 
across  Swan  Creek,  in  Thomastown.  J.  W. 
Edercr  is  County  Road  Commissioner. 
Minnesota. 

.According  to  an  estimate  completed  by  City 
Engineer  McGilvray,  Duluth,  Minn.,  the  cost 
of  rebuilding  the  burned  portion  of  the  81st 
.•\ve.  bridge  will  be  about  $3,000. 

The  erection  of  three  new  bridges  across 
the  Mississippi  River  are  among  the  important 
projects  undertaken  by  the  City  Council  of 
Minneapolis.  Minn.  Plans  are  well  advanced- 
for  a  structure  on  42d  Ave.  N.,  and  engineers 
are  at  work  on  preliminaries  for  bridges  on 
3d  and  19th  Aves.  S.  Both  the  latter  projects 
involve  street  improvements  of  importance. 
Plans  are  well  perfected  for  a  proper  ap- 
proach to  the  ;9th  Ave.  bridge  and  proceed- 
ings are  under  way  for  the  widening  of  3d 
.Ave.  S.,  one  of  the  biggest  street  improve- 
ments ever  considered  in  the  Council. 
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Missouri. 


The  City  Council  of  St.  Joseph.  -Mo.,  has 
adopted  a  resohition  at  its  meeting  recently, 
instructing  the  Board  of  Public  Works  to  sub- 
mit complete  set  of  new  viaduct  plans  for 
the  proposed  South  (Jth  St.  structure.  Carl 
P.   Hoflf  is  Assistant   City  Engineer. 

It  has  been  announced  by  Mayor  Krcismann, 
St.  Louis,  Mo.,  that  an  effort  would  be  made 
to  have  a  resolution  introduced  at  the  present 
session  of  Congress,  to  extend  the  time  for 
the  completion  of  the  new  municipal  free 
bridge. 

City  Council  of  St.  Joseph,  Mo.,  has  voted 
in  favor  of  the  construction  of  a  new  bridge 
at  Park  St.  The  cost  of  the  improvement  is 
estimated  at  about  $4,000.  The  proposed  via- 
duct will  be  of  steel  and  concrete  construc- 
tion. 

Nebraska. 

The  City  Council  of  Omaha,  Xebr.,  has  an- 
nounced that  the  proposed  11th  Ave.  viaduct 
will  probably  be  a  stone  arch  structure.  The 
matter  is  also  under  consideration  by  the  en- 
gineers of  the  Union  Pacific  Ry. 

Applications  for  state  aid  for  the  construc- 
tion of  county  bridges  have  been  filed  at  Lin- 
coln, Nebr.,  by  a  number  of  counties,  as  fol- 
lows :  One  application  is  a  joint  one  from 
Boyd  and  Holt  Counties  for  a  bridge  over  the 
Niobrara  River,  between  the  two  counties.  It 
is  estimated  to  cost  $25,000.  Morrel  County 
wants  two  bridges  over  the  North  Platte,  one 
near  Bayard  and  the  other  near  Bridgeport, 
each  estimated  to  cost  $20,000.  Washington 
wants  one  bridge  over  the  Elkhorn,  near  Ar- 
lington, to  cost  $10,000.  Keya  Paha  has  appli- 
cations in  for  two  bridges  over  the  Niobrara. 
One  is  to  be  near  Carnes  and  the  other  near 
McCullough.  One  is  to  cost  $12,000  and  the 
other  $14,000.  Red  Willow  wants  a  bridge 
over  the  Republican  River,  the  cost  of  which 
is  not  yet  estimated.  Platte  County  wants  a 
bridge  over  the  Loup  River  at  Monroe  to  cost 
$34,000.  Lodge  and  Saunders  counties  com- 
bined want  the  state  to  aid  in  bridging  the 
troublesome  Platte  at  North  Bend.  It  is  es- 
timated this  structure  will  cost  $68,800,  the 
most  expensive  of  any  of  the  bridges  so  far 
contemplated  under  the  act.  D.  D.  Price  is 
State  Engineer. 

New  Jersey. 

A  modern  electric  drawbridge  will  prob- 
ably be  erected  over  Assiscunk  Creek,  on  the 
site  of  the  iron  structure  that  collapsed  under 
the  weight  of  a  trolley  car  at  Burlington, 
N.  J.,  recently. 

New  York. 

®It  is  reported  to  have  been  announced  by 
Samuel  Rea,  President  of  the  New  York  Con- 
necting R.  R.  Co.,  that  the  contract  for  the 
steel  work  for  the  approaches  to  the  East 
River  bridge  on  Long  Island,  Randall's  Island 
and  in  the  Bronx,  has  been  awarded  to  the 
McClintic-Marshall  Construction  Co.,  New 
York.  The  award  covers  all  steel  required  for 
Bronx  Kill  and  Little  Hell  Gate  bridges. 

City  Engineer  H.  C.  Allen,  Syracuse,  N. 
Y.,  has  recommended  in  his  annual  report  that 
additional  appropriation  be  made  to  rebuild 
Jefferson  St.  bridge  and  that  new  bridges  be 
constructed  at  Newell  and  Oxford  Sts.,  over 
Onondaga  Creek. 

M.  E.  Connolly,  President  of  the  Borough 
of  Queens,  New  York  City,  received  the  fol- 
lowing lowest  bid  for  the  temporary  repair 
of  the  Norton's  Creek  bridge,  in  the  Fifth 
Ward:     Phoenix  Construction  Co.,  $27,308. 

Board  of  Wayne  County  Supervisors,  Ly- 
ons, N.  Y.,  has  adopted  a  resolution  petition- 
ing the  State  Canal  Commissioners  to  build 
a  bridge  across  the  barge  canal  at  the  county 
poor  farm  to  replace  the  one  which  has  been 
torn  down. 

North  Carolina. 

®The  contract  for  furnishing  and  erecting 
steel  work  for  an  80-ft.  span  steel  bridge  over 
Little  River,  near  the  State  Hospital  at  Golds- 
boro,  N.  C,  has  been  awarded  by  Dr.  W.  W. 
Faison,  Supt.  State  Hospital,  Goldsboro,  N.  C, 


to  the  (_Hvcgo  Bridge  Co.,  Owego,  N._  Y.,  and 
.iTti  Henbou-  .\rcade,  Greensboro,  X.  C,  at 
$1.:!-'.'^.     Bids  were  opened  Jan.  3. 

North  Dakota. 

®Tlic  contract  for  furnishing  corrugated  gal- 
\anii;ed  steel  culverts  has  been  awarded  by  C. 
■MliMer.  Auditor  of  La  Moure  County,  La 
Moure,  X.  Dak.,  to  the  Berger  Manufacturing 
C_'o.,  Minneapolis,  Minn.,  as  follows:  I'-'-i^i^ 
diameter  1(3  gage  at  54  cts. ;  18  in.  16  gage,  T7 
cts. :  24  in.  15  sage,  $1.03:  36  in.  14  gage,  $1.8.  : 
18  in.  12  gageT  $2.53 ;  60  in.  12  gage.  $3.75 ;  72 
in.  12  gage,  S4.80.   Bids  were  opened  Jan.  4. 

Ohio. 

^Bids  will  be  received  until  noon,  Jan.  26 
(readvertisement  of  work),  by  Board  of 
Hamilton  County  Commissioners,  Cincinnati, 
O.,  for  the  construction  of  a  bridge  over  Mill 
Creek,  at  2d  Ave.,  Carthage,  in  Mill  Creek 
Township.  Albert  Reinhardt  is  Clerk  of  the 
Board. 

.  ^'Kids  will  be  received  until  noon.  Jan.  26. 
by  Board  of  Franklin  County  Commissioners, 
Columbus,  O.,  for  the  construction  of  two 
bridges.  The  work  will  include  only  the  su- 
perstructures and  floors.  F.  Sayre  is  Auditor 
of  the  county. 

•|«Bids  will  be  received  until  noon,  Jan.  30. 
by  Board  of  Marion  County  Commissioners, 
.Marion,  O.,  for  the  construction  of  the  fol- 
lowing bridge  work  in  Marion  County :  A 
steel  superstructure  for  a  bridge  over  the  Lit- 
tle Scioto  River  on  the  Radner  pike,  in  Green 
Township ;  also  for  steel  superstructure  for  a 
bridge  over  the  Little  Scioto  River  on  the 
Morris  pike,  in  Green  Camp  Township,  and 
for  the  erection  and  completion  of  concrete 
foundations,  abutments,  wing  walls,  etc.,  for 
bridge  across  the  Little  Scioto  River  on  the 
Radner  pike,  in  Green  Camp  Township.  Es- 
timated cost  $3,2.50,  $4,450  and  $1,089,  respec- 
tively. 

®E.  J.  Landor,  Canton,  O.,  has  been  awarded 
the  contract  for  raising  the  old  bridge  at  the 
Gorge  by  the  Northern  Ohio  Traction  &  Light 
Co.  in  order  that  the  structure  will  conform 
with  the  plans  for  completing  the  dam  at  that  ^ 
place. 

.Advices  from  Ashley,  O.,  state  that  a  new 
steel  bridge  will  be  built  over  the  river  just 
east  of  Winsor  Corners,  in  the  spring.  The 
structure  as  proposed  will  be  of  steel. 

The  City  Council  of  Dayton,  O.,  has  adopt- 
ed an  ordinance  authorizing  the  issuance  of 
bonds  aggregating  $65,000  for  the  erection  of 
the  proposed  concrete  steel  bridge  over  the 
Mad  River  at  Keowee  St.,  connecting  with 
North   Dayton. 

Oklahoma. 

Among  the  improvements  for  which  the 
bonds  were  recently  issued  by  the  Commis- 
sioners of  Tulsa,  Okla.,  is  the  construction 
of  a  number  of  bridges  estimated  to  cost  ap- 
proximately $30,000. 

Oregon. 

•{•Bids  will  be  received  until  4  p.  m.,  Feb.  16, 
by  Executive  Board  of  the  city  of  Portland, 
Ore.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  reinforced 
concrete  viaduct  over  Sullivan's  Gulch  at  East 
21st  St.  The  work  will  include  about  5,000  cu. 
yds.  of  concrete.    A.  L.  Barbur  is  City  Auditor. 

The  location  of  the  proposed  bridge  across 
the  Williamette  River  in  South  Portland  has 
not  been  definitely  decided  upon,  and  will  not 
until  City  Engineer  Thomas  Hurlburt  has 
completed  investigations  of  the  river  and  ap- 
proaches. Woodward  Ave.,  or  old  Ellsworth 
St.,  on  the  East  Side,  and  Meade  or  Wood 
St.,  on  the  West  Side,  have  been  named  as 
the  possible  ends,  but  these  may  be  changed 
as  the  result  of  the  soundings  and  investiga- 
tions. Mayor  Rushlight' has  been  quoted  as 
favoring  Beacon  St.,  on  the  East  Side,  as 
that  approach  would  bring  the  bridge  closer 
to  Ross  Island.  A  suggestion  has  been  made 
that  the  bridge  might  be  made  double-decked, 
that  the  lower  portion  could  be  used  for  a 
belt  line  railway,  but  nothing  has  been  done 


ill  that  direction,  and  it  will  probably  not  be 
intertained  in  connection  with  the  proposed! 
bridge. 

Pennsylvania. 

•J«The  State  Water  Supply  Commission, 
Harrisburg,  Pa.,  has  refused  the  Lewisburg 
Bridge  Co.  permission  to  reconstruct  the 
bridge  at  Lewisburg,  on  the  west  branch  of 
the   Susquehanna   River. 

©Commissioners  of  Bedford  County,  Bed- 
ford, Pa.,  have  awarded  the  contract  for  the 
construction  of  a  bridge  over  Dunning's 
Creek  at  Smith's  Crossing,  to  Nelson-Mery- 
dith  Co.,  Chambersburg,  Pa.,  at  $2,249.  The 
contract  includes  the  construction  of  the  steel 
superstructure. 

Residents  in  the  vicinity  of  Glassport  and' 
Wilson,  Pa.,  have  petitioned  the  Commis- 
sioners of  Allegheny  County,  Pittsburgh,  Pa., 
for  the  construction  of  a  bridge  between  the 
boroughs.  Plans  will  be  prepared  shortly,  it 
is  believed,  by  the  County  Engineers. 

In  connection  with  the  proposed  new  cut- 
off from  Clarks  Summit  to  Halstead.  Pa., 
the  Delaware,  Lackawanna  R.  R.  Co.  is  re- 
ported to  be  planning  the  construction  of  a 
concrete  bridge  at  Nicholson  spanning  the 
creek  and  valley,  eliminating  the  tunnel. 

Tennessee. 

An  agreement  has  been  reached  by  th^ 
Joint  Bridge  Commission  of  White  and  ^^'ar- 
ren  Counties  whereby  a  highway  bridge  565 
ft.  long  will  be  erected  over  Caney  Fork  River, 
near  Rock  Island,  Tenn.  The  cost  of  the  pro- 
posed structure  is  estimated  at  $15,000.  Mc- 
Minnville  is  the  county  seat  of  Warren 
County. 

The  recently  incorporated  Arkansas  &  Mem- 
phis Railroad  Bridge  &  Terminal  Co.,  men- 
tioned in  our  last  issue,  plans  the  construc- 
tion of  a  bridge  over  the  Mississippi  River 
and  new  terminals  at  the  city  of  Memphis,  irf 
connection  with  the  Chicago,  Rock  Island  & 
Pacific  Ry.  System.  It  is  said  that  $10,000,- 
000  will  be  spent  for  the  improvement. 

Texas. 

According  to  recent  information  received 
from  El  Paso,  Texas,  Mayor  C.  E.  Kelly  is 
negotiating  with  the  street  car  company  with 
a  view  to  widening  the  two  bridges  betw'een 
El  Paso  and  Juarez  and  doing  away  with  the 
toll  charges. 

It  has  been  announced  that  work  will  be 
started  at  once  on  the  proposed  Wichita  Falls 
&  Northwestern  railroad  bridge  across  the 
Canadian  River,  at  a  point  half  way  between 
Elk  City  and  Woodward.  As  planned,  the 
structure  will  be  1  mile  long,  supported  by 
piling.  The  cost  of  the  structure  is  estimated 
at  $150,000.  D.  S.  Hooker.  Wichita  Falls. 
Texas,  is  Chief  Engineer  of  the  railroad. 

Washington. 

®The  contract  for  the  construction  of  a 
pile  trestle  and  planking  on  Canal  St.  has 
been  awarded  to  O.  U.  Mills,  Tacoma,  Wash., 
at  $10,000.  Bids  for  the  work  were  opened 
Dec.  4,  1911. 

The  Oregon  &  Washington  Railway  &  Navi- 
gation Co.  has  notified  the  city  of  Pullman, 
Wash.,  that  immediate  steps  will  be  taken 
to  remove  the  piles  and  other  obstructions 
under  the  bridges  owned  by  the  railroad  and 
used  for  crossing  the  South  Palouse  River, 
within  the  city  limits. 

Wisconsin. 

®The  Board  of  Jackson  County  Commis- 
sioners, Black  River  Falls,  Wis.,  has  given 
that  city  the  iron  bridge  which  the  county 
owned,  and  which  was  washed  out  by  the 
flood,  to  be  used  to  span  Town  Creek.  The 
board  also  voted  $13,000  to  rebuild  the  Black 
River  bridge  and  donated  $12,000  to  the  re- 
lief committee  of  the  city  to  be  used  in  con- 
structing the  cofferdam. 

Canada. 

Following  an  early  report  that  the  propo- 
sition to  construct  the  proposed  Bloor  St. 
viaduct  at  Toronto,  Ont.,  was  carried  at  the 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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recent  election,  it  has  been  officially  announced 
that  the  measure  was  defeated  by  a  small 
plurality.  A  recount  of  the  votes  is  now  be- 
ing advocated.  As  proposed  the  structure 
would  connect  the  end  of  Bloor  St   wnh  Dan- 


i^t  ■  t  the  improvement  was 
■"■.33.:'..     C.   II.   Rust   is   City 


forth  .-\vo.  The-  ■: 
estimated  at  $1.7; 
Engineer. 

It   is   stated    that   the   Canadian    Pacific   Ry. 
will  start  work  shortly  on  the  construction  of 


a  new  steel  bridge  over  the  north  fork  of  the 
Kettle  River,  on  the  boundary  line  of  the 
C.  P.  Ry.  The  new  structure  will  be  550  ft. 
long  and  will  be  supported  on  three  mammoth 
concrete  piers. 


Arkansas. 

4»Bids  will  be  received,  it  is  reported,  until 
Jan.  30,  by  the  Fourche  Drainage  District,  at 
the  office  of  Lund  &  Hill,  Engineers,  Little 
Rock,  Ark.,  for  the  construction  of  approxi- 
mately 300,000  cu.  yds.  of  river  protection 
levee  along  the  Arkansas  river,  and  Fourche 
Bavou,  in  Pulaski  county.  Ark.  Sealed  bids 
will  be  received  at  the  same  place  and  till  the 
same  time  for  clearing  approximately  500  acres 
along  Fourche  Bayou,  in  Pulaski  county. 
Ark.  Specifications  for  the  above  work  will 
be  ready  January  10.  1912.  Wm.  iM.  Kav- 
anaugh,  president.  Warren  E.  Lenon,  secre- 
t.Tr>'. 

California. 

supervisors  of  San  Joaquin  County.  -Stock- 
ton, Cal.,  have  volunteered  to  appropriate  $2,- 
500  toward  reclamation  work  in  Linden  Pro- 
tection District  No.  1.  This  district,  which  is 
located  near  Stockton  will  expend  about  S15,- 
000  in  building  levee  and  straightening  Mor- 
mon Channel. 

.■\  movement  has  been  started  at  Fresno  to 
raise  $25,000  among  the  business  men  of  that 
city  for  a  private  survey  of  the  San  Joaquin 
River,  in  consequence  of  the  report  of  Major 
S.  A.  Cheney  against  the  Government's  un- 
dertaking the  work.  The  survey  will  ascer- 
tain methods  for  impounding  overflow  water 
to  maintain  a  uniform  tlow,  both  for  irriga- 
tion and  navigation,  from  tide  water  to  the 
city.  F.  M.  Hill.  Fresno,  Traffic  Manager  of 
the  Fresno  Traffic  Association,  is  interested. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  m..  Jan. 
22,  bv  Richland  Drainage  District  of  Alex- 
ander Count\'.  111.,  at  the  office  of  Gilbert  & 
Gilbert,  Cairo,  111.,  for  the  excavation  of 
about  110,000  cu.  yds.  of  material;  all  timber; 
10  to  18  ft.  bottoms ;  00  to  4  to  8.8  Cuts.  D.  I. 
Kirkham,  Olive  Branch,  111.,  is  Secretary  of 
the  District. 

4«Bids  will  be  received  until  2  p.  m.,  Jan. 
16,  by  Commissioners  of  Middle  Fork  Special 
Drainage  District  for  the  construction  of  a 
15-mile  main  outlet  ditch  and  2-mile  lateral 
ditch  for  said  district.  Plans  and  specifica- 
tions are  on  file  with  J.  W.  Davis.  Clerk  of 
Saline  Countv,  Harrisburg,  111.  W.  E.  Kee- 
lin,  West  End,  111,,  is  one  of  the  commis- 
sioners. 

^Bids  will  be  received  until  1 :30  p.  m., 
Jan.  17.  by  Commissioners  of  the  Sny  Island 
Levee  Drainage  District  of  Pike.  Adams  and 
Calhoun  Counties,  at  the  office,  Pittsfield,  111., 
for  dredging  the  Sny  canal.  The  work  will 
consist  principally  of  enlarging  and  deep- 
ening the  principal  draina.ge  canal  of  the  dis- 
trict to  a  bottom  width  of  50  ft.  with  slopes 

j  of  %  to  1.  Approximate  number  of  cu.  yds., 
1,000,000  or  more.  The  work  will  require  at 
least  two  dredge  boats  and  may  be  let  to  one 
or  more  bidders.  The  right  is  reserved  to  re- 
ject any  and  all  bids.  For  specifications  and 
further  information   address,   E.   J.   Chamber- 

(   Iain.  Engineer,   Pittsfield.  111. 

^•Bids  will  be  received  until  1 :30  p.  m.,  Jan. 
24,  by  Cloud  &  Thompson,  Attorneys,  Paxton, 
111,  for  cleaning  out,  deepening  and  enlarg- 
ing by  dredge  boat  of  approximately  8  miles 
of  ditch  in  the  Vermillion  ,  special  Drainage 
District  in  Ford  and  Livingston  counties,  111. 
Bottom  width  of  ditch  20  to  60  ft.,  and  esti- 
mated yardage  184,860  cu.  yds.  Upper  end  of 
ditch  about  five  miles  southeast  of  Kempton, 
Ford  Count\'.  111.  Full  particulars  can  be  ob- 
tained upon  application  to  C.  F.  Helman,  En- 
eineer,  Paxton,  111. 
Bids  will  be  received  until  11  a.  "ni.,  Jan.  26, 

^  indicates 


at  ihe  uMice  of  Taylor  &  Taylor,  .^tiorneys. 
Taylorville.  1)1.,  by  Drainage  Commissioners. 
Union  Drainage  District  Xo.  1,  of  the  towns 
of  Raymond  and  Roinitrec,  Montgomery 
County,  111.,  for  the  construction  of  ditch  work 
in  accordance  with  plans  and  specifications 
therefor,  on  tile  in  the  office  of  Leni.  L.  Potts, 
Town  Clerk  of  the  Town  of  Raymond,  Ray- 
mond. 111.,  or  which  may  be  seen  at  the  office 
of  J-  \V.  Dappert,  Engineer,  at  Taylorville, 
111.  Said  work  of  construction  is  as  follows: 
Open  Ditch — Base  with  3  ft.,  side  slopes  iVj 
to  1.  from  .0  to  3.5  ft.  deep,  estimated  at  o,- 
500  cu.  yds.  The  drains — 33  in.,  G,220  ft.,  aver- 
age cut  4.9  ft.;  30  in.,  1,140  ft.,  average  cut 
4.6  ft. ;  -22  in.,  2,625  ft.,  average  cut  3.7  ft. ;  20 
in.,  2.<i40  ft.,  average  cut  4.6  ft.;  18  in.,  4,120 
ft.,  average  cut  4.2  ft. :  16  in.,  5,525  ft.,  aver- 
age cut  4.6  ft. ;  15  in.,  3,535  ft.,  average  cut  4.4 
ft.;  14  in..  5,085  ft.,  average  cut  5.0  ft.;  12 
in.,  6..540  ft.,  average  cut  5.0  ft. ;  10  in.,  19.145 
ft.,  average  cut  5.1  ft.;  8  in.,  13,675  ft„  aver- 
age cut  5.0  ft. ;  G  in..  8,930  ft.,  average  cut  4.6 
ft.  AU  tiles  have  been  delivered  along  the 
lines  of  the  improvement,  or  are  on  hands 
near  thereto,  and  work  is  ready  to  proceed 
with  at  once. 

Hearing  was  held  in  the  County  Court  at 
Alton,  111.,  on  the  petition  for  the  Wood 
River  drainage  project.  An  agreement  has 
been  reached  on  the  project  and  it  is  expected 
that  the  improvement  will  now  be  carried  out. 
The  new  plan  will  save  about  $100,000,  it  is 
said.  The  proposed  levee  will  join  on  the 
north  w-ith  the  East  Side  project,  and  will  give 
protection  to  a  large  area  lying  near  the  .Mton 
bluffs. 

Iowa. 

®Bids  were  opened  Jan.  3  by  C.  A.  Batman, 
Countv  Auditor.  Nevada.  la.,  for  constructing 
Drain  No.  32  of  Story  County,  contracts  being 
awarded  as  follows :  Open  work.  Lewis  & 
Holdaw^-iy,  Champaign,  111.,  at  8.97  cts.  per 
cu.  yd. ;  labor  for  tile  work.  Hawkeye  Con- 
struction Co..  Webster  City.  la.,  at  $14,451 ; 
tile.  Lehigh  Clay  Products  Co..  Lehigh,  la., 
at  $29,500.  The  drain  includes  the  following: 
03,000  cu  yds.  of  open  work ;  4.800  ft.  of  36-in. 
tile;  3,900  ft.  of  30-in.  tile;  1,350  ft.  of  26-in. 
tile;  1,700  ft.  of  24-in.  tile;  5,970  ft.  of  22-in. 
tile-  1,200  ft.  of  20-in.  tile;  5,675  ft.  of  18-in. 
tile  ■  16,825  ft.  of  16-in.  tile ;  7,601)  ft.  of  14-in. 
tile;  5,841  ft.  of  12-in.  tile;  6,058  ft.  of  10-in. 
tile;  2,562  ft.  of  8-in.  tile;  42.7  cu.  yds.  of 
concrete  masonry. 

®Bids  were  opened  Jan.  4  by  E.  L.  Mar- 
riage, Hardin  County  .i^uditor,  Eldora,  la.,  for 
drainage  work  in  District  No.  25.  the  contract 
for  the  labor  being  awarded  to  the  Gade  Ex- 
cavating Co..  at  $.3,974,  and  the  contract  for 
tile  to  the  Eldora  Pipe  &  Tile  Go.,  at  $7,943. 
The  work  in  this  district  includes  the  follow- 
ing: Sec.  1 — 1.000  ft.  of  28-in.  tile,  average  cut 
5  82  maximum  7.90.  Bulkhead  of  4  cu.  yds. 
concrete.  Sec.  2—1,600  ft.  of  22-in.  tile;  1,400 
ft  of  20-in  tile,  average  cut  6.33.  maximum 
7.40  Sec.  :V-2,895  ft.  of  18-in.  t'le,  average 
cut  6  49.  maximum  7.00.  Sec.  4— Railroad 
crossing  Sec.  5—2.000  ft.  of  16-m.  tile ;  2,000 
ft.  of  15-ki.  tile;  1,800  ft.  of  14-in.  tile;  1,500 
ft  of  12-in.  tile;  average  cut  6.57.  maximum 
9  20  Sec  6—1,200  ft.  of  10-in.  tile,  average 
cut  5.28.  maximum  7.10.  Sec.  7—200  ft.  of 
10-in  tile,  average  cut  5.10.  maximum  6.00. 
Sec  8— ■■'O-^O  ft.  of  12-in.  tile,  average  cut  5.73. 
maximum  7.30.  Sec.  9— Railroad  crossing. 
Sec  10—2.680  ft.  of  12-in.  tile,  average  cut 
5  75.  maximum  8.20.  Sec.  11-1,600  ft.  of  10- 
in  tile-  900  ft.  of  8-in.  tile,  average  cut  5.2.D, 
maximum   6  70.     .\verage  haul   approximately 

work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


two  miles  from  fjarden  City,  la.  S.  B.  Gard- 
ner, Eldora.  la.,  is  Engineer  of  Construction 
Bids  will  probably  be  taken  in  March  for 
the  construction  of  a  drainage  system  for  the 
Lost  Nation  Drainage  District  in  Sharon  and 
Liberty  Townships.  Clinton  County.  The  work 
will  include  a  main  open  ditch  requiring  about 
3UO,i"io  cu.  yds.  of  excavation,  20  open  lat- 
erals requiring  220,000  cu.  yds.  of  excavation, 
and  tile  work  estimated  to  cost  $25,750.  R.  C. 
Hart,  317  Howes  Block.  Clinton,  la.,  is  the 
engineer. 

Memphis  and  Vicinity. 

(REGULAR     CORRESrO.NDENCE.) 

Last  week  Lowrance  Brothers  moved  their 
large  outfit  from  HoUybush,  Ark.,  to  the  Red 
River  levee  work  in  Miller  county.  This  lat- 
ter is  the  contract  taken  from  the  Miller 
County  Levee  board  last  fall  and  which  em- 
braced about  2,000,000  cu.  yds.  of  material. 
VVhile  it  was  not  the  intention  of  the  Low- 
rance boys  to  move  on  the  new  work  so  soon, 
the  flood  in  the  Mississippi  River  preverited 
them  from  further  continuing  their  operations 
for  the  St.  Francis  Levee  Board  at  Hollybush. 
and  made  the  journey  to  Red  River  necessary, 
from  present  indications,  no  work  can  be 
done  at  Hollybush  until  early  summer.  Pres 
and  Tate  Lowrance  went  with  the  outfit. 

Ed.  Parker,  an  old  time  levee  builder  from 
the  Vicksburg  territory  and  who  has  been  do- 
ing some  United  States  enlargement  work  in 
the  St.  Francis  basin,  moved  his  outfit  to  the 
Red  River  levee  with  the  Lowrance  equip- 
ment. Ed.  having  taken  a  sub-contract  from 
the  latter  firm.  In  company  with  Helgason 
and  Gibson,  Ed.  was  successful  last  summer 
in  securing  a  good  slice  of  Government  work 
in  the  Memphis  territory  and  from  all  indica- 
tions he  made  plenty  of  money  on  this  latter 
contract  which  he  has  just  concluded. 

After  many  ups  and  downs  and  a  hard 
struggle  against  the  raging  Mississippi,  Bill 
Stephenson  landed  at  Atherton,  La.,  on  Dec. 
30,  in  a  down  pour  of  rain  and  at  midnight. 
Bill  says  never  in  his  whole  history  as  a  levee 
builder  (and  he  has  been  at  the  game  for 
many  winters),  did  he  experience  such  a  move. 
He  broke  camp  in  a  downpour  and  on  the 
long  trip  to  Greenville,  from  which  point  he 
took  steamer  for  .'\therton,  a  cold  drizzle  set 
in  which  went  to  the  marrow  of  the  rnen's 
bones  and  made  everything  wet.  But  Bill  is 
cheerful  as  usual,  and  has  now  buckled  down 
to  roll  up  the  new  levee  and  forget  past  hard- 
ships. .Ml  such  things,  he  says,  belong  to  the 
life  of  a  levee  builder! 

Ed.  White  of  the  firm  of  Dameron  &  White 
of  New  Orleans,  was  a  visitor  in  Memphis 
last  week  on  a  return  trip  of  inspection  of 
some  new  lines  of  railroad  work  which  are 
soon  to  be  let.  Ed.  is  a  wise  old  owl  and  does 
not  tell  half  of  what  he  knows.  But  what 
he  does  tell  is  always  reliable  information  and 
a  great  deal  more  than  some  people  ever 
dream  of.  Ed.  is  heavily  interested  in  a  Mem- 
phis street  paving  concern  of  note.  Together 
with  C.  D.  Smith  and  E.  J.  Scott  he  has  large 
railroad  interests  in  Arizona  and  the  Western 
states. 

Henry  McCarten  has  announced  his  decision 
to  move  from  Hollybush,  Ark.,  to  Atherton, 
La.,  where  he  will  build  a  section  of  the  big 
loop  being  constructed  at  that  place  under 
the  direction  of  Capt.  J.  A.  Woodruff,  U.  S. 
A.  Henry  was  on  the  same  piece  of  enlarge- 
ment work  for  the  St.  Francis  Levee  Board 
that  Lowrance  Brothers  have  just  moved 
from,  and  like  the  latter  firm,  the  high  and 
unexpected  stage  in  the  Mississippi  has  forced 
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him  to  break  camp  and  seek  other  work. 
While  the  Atherton  work  is  very  wet  from 
the  excessive  rains  in  this  territory,  it  is 
thought  that  in  a  week  the  ground  will  be  in 
condition  to  do  something  worth  while. 

J.  K.  Jefferies,  who  for  many  years  was 
one  of  the  well  known  contractors  of  the  Mis- 
sissippi River,  was  in  Memphis  last  week  from 
his  large  plantation  near  Walls,  Miss.  While 
not  enjoying  the  best  of  health  at  this  time, 
Mr.  Jefferies  seems  to  be  possessed  of  his  old- 
time  jovial  spirit  and  spoke  fondly  of  the  time 
when  he  was  rolling  up  dirt  into  many  of  the 
levees  that  now  line  the  bank  of  the  river.  J. 
K.  is  the  lather  of  Maud  JetTries.  one  of  the 
best  known  of  the  American  actresses. 

C.  D.  Smith  and  Ed.  White  have  just  fin- 
ished an  inspection  trip  of  some  heavy  rock 
work  which  the  Louisville  &  Xashville  R.  R. 
will  build  in  the  vicinity  of  Birmingham,  Ala. 
The  new  project  involves  several  million  yards 
of  rock  and  earth  and  will  be  one  of  the 
largest  contracts  which  the  L.  &  N.  will  let 
this  season.  The  invitations  to  this  particular 
piece  of  work,  it  seems,  were  not  sent  broad- 
cast, only  those  firms  which  were  specially 
equipped  for  heavy  work  being  asked  to  bid. 
A  decision  as  to  whom  the  work  is  to  be 
awarded  will  be  announced  by  the  time  this  is 
printed. 

That  the  new  railroad  from  Memphis  to 
Pensacola,  Fla.,  is  a  certainty  is  evidenced 
by  the  fact  that  C.  D.  Smith  &  Co..  one  of 
the  largest  construction  concerns  of  the  South 
has  taken  charge  of  the  project  and  already 
have  sent  out  three  corps  of  engineers  in  the 
field  locating  that  part  of  the  line  which  had 
not  already  been  staked  out  under  the  first 
organization.  Not  only  have  C.  D.  Smith  & 
Co.,  the  contract  for  the  construction  of  the 
line,  but  this  firm  is  heavily  interested  finan- 
cially in  the  new  road  and  together  with  some 
other  prominent  Memphis  and  Mississippi 
men,  are  determined  that  the  road  will  be 
built  at  once.  This  too,  will  be  necessary  if 
several  valuable  right  of  way  grants  are  to  be 
taken  over,  and  which  latter  are  too  valuable 
to  let  go  by  the  board.  The  fact  that  Charlie 
Smith  has  interested  himself  in  the  new  road, 
lends  a  wonderful  amount  of  strength  to  the 
enterprise  and  raises  it  to  the  plane  of  an 
absolute  certainty. 

J.  W.  Coburn,  one  of  the  best  known  local 
street  builders,  states  that  he  is  finishing  up  all 
the  work  which  he  has  on  hand  and  will  be  in 
good  shape  to  acquire  new  contracts  for  the 
coming  year. 

W.  W.  Hayden,  Assistant  Chief  Engineer  of 
the  Missouri,  Kansas  &  Texas  R.  R.,  was  a 
visitor  to  Memphis  last  week,  where  his  fam- 
ily is  located.  Bill  is  doing  big  things  in  the 
West  since  being  associated  with  Mr.  Kenifick 
the  president  and  promoter  of  the  road  and  is 
enthusiastic  over  the  prospects  held  out  to 
him  by  the  new  road  being  built  through  Okla- 
homa. When  Chief  Engineer  of  the  Lake 
View  Traction  Co.,  the  first  interurban  line 
touching  Memphis,  Bill  acquired  quite  a  repu- 
tation. In  the  face  of  great  opposition  on  the 
part  of  the  President  of  the  road  and  board  of 


ilireoiors,  Bill  took  the  bit  into  his  own  mouth 
,Tni.i  built  the  road.  The  same  is  now  one  of 
ihc  best  paying  propositions  in  Memphis  and 
many  citizens  and  stockholders  are  grateful  to 
Bill  Hayden,  the  man  who  made  the  proposi- 
tion  possible. 

Maj.  Clarke  S.  Smith  announces  that  in  the 
near  future  he  will  have  approximately  JUH,- 
000  cu.  yds.  of  new  levee  to  let  in  the  St. 
Francis  basin.  The  work  whicli  Maj.  Smith 
has  to  let  always  attracts  wide  attention,  for 
the  levee  builders  have  come  to  realize  that 
they  may  expect  the  fairest  of  treatment  at 
his  hands  and  no  work  which  is  not  embraced 
in  the  specifications  will  be  asked  for,  as  has 
been  done  by  some  of  the  state  levee  boards 
in  this  section  of  late  years.  Luther  Y.  Kerr 
is  one  of  the  able  assistants  of  Major  Smith, 
and  is  a  recognized  authority  on  levee  build- 
ing. 

The  year  1912  will  be  a  banner  one  in  drain- 
age in  this  section,  according  to  all  those  who 
are  in  position  to  speak  with  authority.  The 
large  contract  to  be  let  on  the  ^."ith  of  this 
month  at  Osceola,  Ark.,  embracing  about  14,- 
000,000  cu.  yds.  is  only  a  starter  according  to 
Willis  .'\yers,  one  of  the  best  drainage  experts 
in  the  South.  Mr.  Ayers,  who  by  the  way,  is 
extensively  quoted  in  drainage  luatters  and 
who  has  perhaps  built  luore  of  this  sort  of 
work  than  any  other  engineer  in  this  sec- 
tion, says  that  from  now  on,  the  South  may 
look  for  many  districts  to  be  established  and 
many  acres  of  land  to  be  reclaimed.  Maj. 
Dabney  acting  for  the  state  of  Mississippi  is 
ative  with  the  legislature  of  his  state  in 
passing  laws  authorizing  drainage  where 
needed  and  will  be  instrumental  in  getting 
much  work  done  in  his  section  during  the 
coming  spring.  With  Willis  Ayers  pushing 
this  sort  of  work  in  Arkansas  and  Maj.  Dab- 
ney doing  the  same  stunt  in  Mississippi,  the 
drainage  boys  may  look  for  an  unprecedented 
amount  of  work  this  season.  In  fact,  many 
claim  that  there  are  now  enough  drainage 
contractors  in  the  South  to  take  care  of  the 
work  to  be  done  during  1912. 

Harry  Pharr,  the  City  Engineer  of  Bing- 
hamton,  Tenn.,  is  advertising  a  juicy  bit  of 
work  to  be  let  on  the  9th  of  this  month.  It  / 
embraces  about  $.50,000  of  gravel  streets,  road 
grading,  curb  and  gutter  and  sidewalk  work. 
Harry  expects  a  number  of  bidders  on  his 
work. 

Texas. 

^Bids  will  be  opened  Feb.  1.5  at  the  office 
of  the  U.  S.  Engineer,  Burke  Bldg.,  Seattle, 
Wash.,  for  the  excavation  of  the  Lake  Wash- 
ington Canal  from  the  lock  site  at  the  Narrows 
to  Lake  Washington.  The  estimated  cost  of 
the  work  is  $800,000,  and  it  involves  1,875,900 
cu.  yds.  of  e.xcavation.  The  canal  prism  will 
be  25x75  ft.,  75  ft.  wide  at  the  bottom  and  25 
ft.  deep  at  mean  lower  low  water.  Other  work 
in  connection  with  the  canal  for  which  bids 
will  be  asked  following  the  letting  of  the 
excavation  contract,  include  locks  to  cost  $2,- 
000,000,  controlling  works  to  cost  $130,000  and 
structures  in   Shilshole  Bay  to  cost  $50,000. 


The  La  Lomita  Canal  &  Construction  Co.  of 
Brownsville,  Tex.,  is  planning  to  place  26,00fr 
acres  of  land  in  Hidalgo  County  under  irriga- 
tion. Arvid  Franke,  Brownsville,  Tex.,  is  the 
Consulting  Engineer.  The  work  may  require 
wood  stave  pipe,  18  in.  to  24  in. ;  steel  flumes, 
3  ft.  radius  to  5  ft.  radius;  headgates  for  lat- 
erals ;  water  motors ;  materials  for  oil  supply 
pipe  line;  vc.  pipes,  12  in.  to  24  in.,  and  creo- 
soted  lumber. 

Surveys  will  be  completed  about  April  1 
for  the  irrigation  project  of  the  Valverde 
County  Reservoir  &  Irrigation  Co.  This  irri- 
gation system  is  to  be  located  in  Valverde  and 
Kinney  County,  Texas.  D.  B.  Chapin  and 
associates  are  the  owners.  The  project  will 
include  a  main  dam  about  1,000  ft,  long  and 
200  ft.  high,  of  concrete  construction ;  2% 
miles  of  tunnels  and  25  miles  of  main  canal. 
The  system  will  irrigate  about  200,000  acres 
The  probable  cost  is  $5,500,000.  The  work 
will  be  ready  for  bids  about  July  or  .\ugust. 
C.  S.  Young  Co.,  501  Frost  Bldg.,  San  Anto- 
nio. Tex.,  are  the  engineers. 

Topographical  surveys  are  to  be  made  at 
once  by  Arthur  .\.  Stiles,  State  Levee  and 
Drainage  Commissioner,  Austin,  of  lands  on 
the  Trinity  River  near  Dallas.  This  survey, 
work  is  preliminary  to  the  taking  of  steps  by 
the  county  authorities  for  the  establishment  of 
a  levee  and   drainage  district. 

Washington. 

Bids  as  follows  were  received  Jan.  2  by 
Capt,  T.  H.  Jackson,  U.  S.  Engineer,  Dallas, 
Te.x.,  for  dredging  Sabine-Neches  Canal,  the 
work  including  7,291,000  cu.  yds.  of  excava- 
tion and  the  clearing  of  30  acres  of  timbered 
land:  Atlantic,  Gulf  &  Pacific  Co.,  New 
York,  dredging  at  8'/4  cts.  a  yd.  total,  $601,- 
507.50;  clearing  woodland  at  $20  per  acre, 
$600 ;  total  bid,  $602,107.50.  North  American 
Dredging  Co.,  Galveston,  dredging  at  8.14  cts., 
$.593,487.40;  clearing  at  $180  per  acre,  $5,400; 
total,  $598,887.40.  Duluth-Superior  Dredging 
Co.,  Duluth,  Miun.,  dredging  at  7%  cts.,  S.5<15,- 
052.50;  clearing  at  $1-50  per  acre,  $4,.5O0;  to- 
tal, $.")69,552.50.  Southern  Dredging  Co.,  .Mo- 
bile, .\la.,  dredging  at  10.4  cts.,  $758,264;  clear- 
ing at  $.500  per  acre,  $1.5.000;  total,  $77.3,2.54. 
Bowers  Southern  Dredging  Co.,  Galveston, 
dredging  at  7.29  cts.,  $531,513.90;  clearing  at 
$50  per  acre,  $1,500:  total,  $53.3,013.90. 

Wisconsin. 

©Contracts  for  furnishing  50,000  yds.  of 
brush  for  river  work  have  been  let  as  follows 
by  Capt.  W.  A.  Thompson,  La  Crosse,  Wis,, 
Government  Engineer,  in  charge  of  improving 
the  river  from  Winona  to  Prairie  du  Chien: 
F.  J.  Fugina,  Fountain  City.  17,000  yds.  at 
23.9  cts.  per  yd. ;  George  Holzhammer  of  La 
Crosse,  16,500  yds.  at  24  cts.  per  vd.,  and 
Charles  Ott,  Genoa,  16,.300  yds.  at  24r'cts.  per 
yd.  As  100,000  yds.  of  brush  in  addition  to 
the  above  amount  will  be  needed  in  the  spring 
for  building  dams.  Captain  Thompson  will 
advertise  for  bids  for  the  cutting  and  delivery 
of  this  quantity  at  that  time. 


WATER  -WORKS 


California. 

4*Bids  will  be  received  between  2  and  3  p. 
m.,  Jan.  24,  by  Board  of  Public  Works,  San 
Francisco,  Cal.,  for  the  general  construction 
of  a  Class  -\  building  to  be  located  in  the 
Fort  Mason  military  reservation  for  the  .'Aux- 
iliary Water  Supply  system  for  fire  protection. 

•{•Rids  will  be  received  between  2and  8  p. 
m.,  Jan.  24,  by  Board  of  Public  Works,  San 
Francisco,  Ca!  ,  for  furnishing  and  installing 
mechanical  equipment  in  a  Class  A  building 
to  be  located  in  Fort  Mason  military  reserva- 
tion for  the  Auxiliary  Water  Supply  system  for 
fire  protection. 

•J«Bids  will  be  received  between  2  and  3 
p.  m„  Jan.  24,  by  Board  of  Public  Works,  San 


Francisco,  Cal..  for  the  structural  steel  and 
iron  work  of  Class  A  building  to  be  located 
in  F'ort  Mason  military  reservation  for  the 
••Vuxiliary  Water  System  for  fire  protection. 

©According  to  advices  from  Fullerton,  Cal., 
C.  C.  Durker  has  ben  awarded  the  contract 
for  the  construction  of  a  reservoir  for  J.  R. 
Carhart  on  the  Carhart  ranch,  one  mile  north 
of  Fullerton.  The  reservoir  will  be  60x120x6 
ft.,  and  will  contain   10,000  gallons  of  vifater. 

Mayor  Charles  M.  Mbrse  of  San  Mateo, 
Cal.,  has  appointed  the  following  committee 
of  citizens  to  investigate  the  water  situation 
in  the  city  and  decide  upon  the  advisability  of 
purchasing  the  present  system  of  the  San 
Mateo  Water  Co.,  or  the  construction  of  an 
entirely  new  system  :  M.  M..  Brown,  chairman  ; 


•f«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


J.  J.  O'Brien,  George  Fitzgerald,  J.   P.  Duffy 
and  Hy  Meyer. 

Colorado. 

®B.  R.  Gibbons  has  secured  the  contract 
for  building  a  cement  reservoir  to  be  used 
in  connection  with  the  pumping  plant  for  the 
city  of  Pueblo,  Colo.  The  reservoir  will  be 
located  south  of  town. 

Connecticut. 

The  special  committee  appointed  Dec.  9. 
1910,  by  Mayor  John  F.  Wade  of  Bristol, 
Conn.,  to  investigate  the  advisability  of  pur- 
chasing the  rights  and  franchise  of  the  Bris- 
tol Water  Co.,  has  made  its  report  to  the 
Mayor  and   recommends   the   purchase   of  the 
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property.  An  election  has  been  called  for 
Jan.  17  for  the  people  to  vote  on  the  proposi- 
tion. 

The  Water  Commissioners  of  Hartford, 
Conn.,  have  retained  Engineer  Caleb  M.  Sa- 
ville  of  Brookline,  Mass.,  to  construct  the 
Nepaug  water  system  in  that  city. 

Georgia. 

•l-tUds  will  be  recc-ivctl  by  L.  H.  .McGann, 
Commissioner  of  Public  Works,  Chicago.  111., 
until  11  a.  m..  Jan.  18,  for  furnishing 
all-  tools,  patterns,  labor,  material,  etc.,  neces- 
sarj-  to  construct,  deliver  and  erect  complete 
Hawley  down  draft  furnace  for  boiler  Nu.  7 
at  the  "2"id  St.  pumping  station  according  to 
plans  and  specifications  on  file  at  othce.  Cash 
or  certified  check  for  $100  nuist  accompany 
proposal. 

•j«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III., 
until  11  a.  m,.  Jan.  18,  for  furnishing 
all  labor,  tools,  materials,  etc.,  necessary  to 
construct  and  deliver  300  tons  of  special  cast- 
ings for  cast  iron  w-ater  pipe  as  may  be  re- 
quired until  Dec.  31.  Pipe  offered  for  de- 
livery under  this  contract  must  be  smooth, 
free  from  scale,  blisters,  sand  holes  and  other 
defects  recognized  by  inspectors  as  detrimental. 
Specifications  governing  sizes,  weight,  delivery, 
coating,  etc..  may  be  had  upon  application  to 
the  Commissioner  of  Public  Works.  Cash  or 
certified  check  for  $700  must  accompany  pro- 
posal. 

•J«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago.  111., 
until  11  a.  m..  Jan.  18,  for  furnishing 
6,000  tons  (appro.ximately)  of  cast  iron  water 
pipe  and  delivering  same  in  quantities  as 
specified  to  each  of  live  city  pipe  yards  located 
as  follows :  Yard  A,  Avers  Av.  and  Wabansia 
Av.:  B,  2352  S.  Ashland  Av.;  C,  49th  St.  and 
Union  Av. ;  D.,  68th  St.  and  Yates  Av. ;  E, 
104th  PI.  and  Harvard  Av.  Bidders  are  to 
submit  prices  on  l.OOO  pieces  6  in.  pipe.  i2,500 
pieces  8  in.  pipe  and  2,225  pieces  of  12  in.  pipe. 
All  pipe  are  to  be  made  with  hub  and  spigot 
joints  and  not  to  vary  in  weight  more  than  5 
per  cent  from  standard  weight  for  size.  All 
pipe  to  be  made  according  to  specifications  on 
file  at  office  of  the  Commisioner  of  Public 
Works,  of  a  good  quality  of  iron,  free  froin 
lump,  blisters,  sand  holes,  etc.  Cash  or  certi- 
fied check  for  $6,000  must  accompany  pro- 
posal. 

4*Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  W'orks,  Chicago.  111., 
until  11  a.  m.,  Jan.  18,  for  furnishing 
and  delivering  approximately  300  tons  of  cast 
iron  valve  basin  and  five  cistern  covers- to  the 
citv  pipe  yards,  located  as  follows :  Avers  Av. 
and  Wabansia  Av.,  2352  S.  Ashland  Av..  48lh 
PI.  and  Union  Av.  and  68th  St.  and  Yates  Av. 
.\11  castings  are  to  be  made  of  tough  gray 
iron  witl-iout  admixture  of  inferior  materials 
and  must  be  free  from  blow  holes,  cold  shuts. 
etc.  Castings  should  be  free  from  sulphur  and 
true  to  pattern.  Plans  and  specifications  on 
file  at  office  of  Commissioner  of  Public  Works. 
Cash  or  certified  check  for  $200  must  accom- 
pany proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  Jan.  18.  for  furnishing  and  delivering 
250  tons  of  hydrant  and  stop  valve  castings 
according  to  plans  and  specifications  on  file 
at  office  of  the  Commissioner  of  Public 
Works.  Cash  or  certified  check  for  $500  must 
accompany  proposal. 

The  new  council  of  Atlanta,  Ga.,  will  be 
urged  to  purchase  a  lo-acre  tract  of  land, 
costing  $16,500,  on  which  to  construct  a  coag- 
ulating basin.  The  land  is  situated  near  the 
comer  of  14th  St.  and  Hemphill  Ave. 

Idaho. 

The  citizens  of  Salmon,  Ida.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $60,000  for  the  purchase  and  improve- 
ment of  the  water  works. 


larry 
r:U'>r. 


W  .  Davis  of  Wil 


Kansas. 

The  Wichita  Water  Co.   has  been   incorpo- 
I  rated  in  the  state  of  Delaware  with  a  capital 

4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


stock  (.f  $2.<Miu.iiiiii. 
niington,  Del.,  incorp 

Massachusetts. 

Mayor  Chark-.s  L.  Fnnk  of  North  Adams, 
Mass.,  has  recommended  to  the  City  Coun- 
cil the  construction  ui  a  new  storage  reservoir, 
or  other,  suitable  means  of  increasing  the 
water  supply   of   the   city. 

According  to  advice-;"  from  Ashburnham, 
Mass.,  Ivers  .-Vdams  ui  Boston,  Mass..  has 
offered  to  install  a  new  water  .system  for  the 
town  at  his  own  expense  Ihc  Selectmen  will 
consider  the  matter. 

Minnesota. 

The  Board  of  Water  Commissioners  of  Red 
Wing.  Minn.,  is  considering  the  advisability 
of  installing  apparatus  at  the  pumping  station 
so  as  to  pump  all  city  water  by  electric  pow- 
er. The  cost  of  the  electric  equipment  is 
given  at  $;3,000. 

Montana. 

®E.  Lindstrom  of  Billings.  Mont.,  was  re- 
cently awarded  the  contract  by  the  recently 
incorporated  town  of  Manhattan,  Mont.,  for 
the  installation  of  a  system  of  waterworks,  at 
a  cost  of  $25,1100.  Bonds  for  this  improve- 
ment have  been  sold  to  the  Union  Bank  & 
Trust  Co..  of  Helena. 

Nebraska. 

A  ijetition  is  being  circulated  in  York,  Neb., 
to  call  an  election  to  vote  bonds  in  the  sum 
of  $125,000  for  the  purpose  of  building  and 
equipping  a  water  and  electric  light  plant  in 
the  city  of  York. 

New  York. 

Plans  for  the  establishment  of  municipal 
waterworks  for  Watcrvliet.  N.  V.,  are  being 
considered  by  the  city  officials.  The  city  pro- 
poses to  purchase  the  Watervliet  Hydraulic 
Co.,  the  pumping  of  water  from  the  wells  of 
the  Shaker  settlement  seven  miles  south  of 
Colonic,  filtration  of  Hudson  Kiver  water  or 
the  construction  of  waterworks  at  Stony 
Creek,  near  Crescent. 

Commissioner  John  D.  Moore  of  the  State 
Conservation  Commission  gave  a  hearing  in 
the  Town  Hall  at  Mexico,  N.  Y.,  on  Jan.  3, 
on  the  proposed  plan  of  establishing  a  water 
supply  for  the  village  of  Mexico.  .'Vt  a 
special  taxpayers'  election  last  April  bonds 
to  the  amount  of  $40,000  were  voted  for  this 
improvement,  and  shortly  afterwards  plans 
and  specifications  were  prepared  by  an  en- 
gineer. The  plans  provide  for  obtaining  a 
supply  of  water  from  springs  located  on  35 
acres  of  land  about  three  miles  south  of  the 
village.  The  springs  from  which  the  water 
is  to  be  taken  are  located  71  ft.  above  the 
level  of  the  village  and  are  capable,  according 
to  engineers,  of  furnishing  -218  gallons  of 
water  per  minute.  The  plans  -call  for  the 
erection  of  a  pumping  station  operated  by  elec- 
tricity and  to  store  water  in  tanks  for  fire 
protection. 

The  Rochester  &  Lake  Ontario  Water  Co. 
has  been  granted  a  franchise  by  the  Town 
Board  of  Irondequoit,  N.  Y.,  to  extend  the 
water  mains  of  its  system  in  the  town.  The 
comtemplated  improvements  will  amount  to 
approxiinatel\  $100,000. 

North  Dakota. 

The  Board  of  .\ldernicn  of  Hankinson,  N. 
Dak.,  is  considering  the  installation  of  a  new 
water  plant  similar  to  the  one  now  in  use  in 
Mott,  N.  Dak. 

Canadian  Pacific  Railway  engineers  were  re- 
cently in  Portal.  N.  Dak.,  looking  over  the 
ground  and  making  preparations  to  com- 
mence work  in  the  spring  on  the  new  pipe 
line  to  the  river,  which  the  company  contem- 
plates putting  in  this  year. 

Ohio. 

Mayor  Edward  P.  Speidet  of  Alliance,  O., 
in  his  annual  message  to  the  City  Council, 
recommends  the  construction  of  a  water  sys- 
tem by  utilizing  the  Mahoning  river  storage 
plan  The  estimated  cost  of  such  a  system 
is  $200,000. 


Oklahoma. 

4«Bids  will  be  received  until  8  p.  m.,  Jan.  10. 
by  City  Clerk,  El  Reno,  Okla.,  ior  the  sinking 
oi  a  3,000-ft.  well.  Plans  and  specifications 
are  on  file  with  the  City  Engineer. 

Oregon. 

Louis  C.  Kelsey.  Civil  and  Hydraulic 
Engineer,  Selling  building,  Portland,  Ore., 
has  been  employed  by  the  Oregon  State  Board 
of  Health  to  make  reconnoissances,  prelimi- 
nary surveys  and  investigations  and  to  pre- 
pare a  report  and  estimates  on  cost  and  re- 
sults of  constructing  a  gravity  water  system 
from  Clear  Lake  in  the  Cascade  Mountains  to 
the  state  institutions  at  Eugene  and  Salem, 
and  for  providing  adequate  water  for  cities 
and  towns  from  Eugene  to  Salem.  This  is 
preliminary  to  action  by  the  legislature  and 
municipalities  toward  carrying  out  a  gravity 
water  supply  project.  If  the  project  is  car- 
ried out  there  will  be  required  a  main  supply 
line  of  approximately  60  miles  in  length  be- 
sides subsidiary  lines  of  about  5  miles  in 
length,  together  with  distributing  reservoirs 
and  pipe  distributing  systems. 

The  citizens  of  Canyon  City,  Ore.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  $0,000  for  the  installation  of  a 
water  system. 

Pennsylvania. 

•J*Bids  will  be  received  until  Jan.  12,  by 
Commissioners  of  Water  Works.  Erie.  Pa., 
for  constructing  a  steel  slandpipe,  25  ft.  in  di- 
ameter and  80  ft.  high,  in  accordance  with 
plans  and  specifications  of  Chester  &  Fleming, 
Consulting  Engineers,  Union  Bank  building, 
Pittsburgh,   Pa. 

The  Pennsylvania  State  Water  Supply  Com- 
mission, Harrisburg,  Pa.,  has  approved  the 
application  of  the  Towanda  Water  Co.  for 
the  construction  of  the  proposed  power  dam 
in  the  Susquehanna  river  in  Bradford  county. 

The  Pennsylvania  State  Water  Supply  Com- 
mission, Harrisburg,  has  held  over  the  appli- 
cation of  the  Shohola  Hydro-Electric  Co.  for 
a  water  power  project  in  Shohola  township. 
Pike  county. 

The  Hooversville  Water  Co.,  Hlooversville, 
Pa.,  has  been  granted  a  franchise  by  the  Penn- 
sylvania State  Water  Supply  Commission. 
Harrisburg,  to  install  a  waterworks  system 
in  Somerset  county. 

According  to  advices  from  Wilkes-Barre, 
Pa.,  the  Spring  Brook  Water  Co.  has  an- 
nounced that  plans  are  now  being  prepared 
for  the  erection  of  the  fourth  dam  of  the 
company.  The  new  dam  will  he  built  at 
Spring  Brook  corners,  near  Moosic.  and  will 
have  a  capacity  of  3,000.000,000  gallons.  The 
dam  is  to  be  80  ft.  high. 

The   citizens   of   Grecncastle,  Ind.,  at  a  recent  • 
election   voted   the   issuance   of   bonds  in   the 
sum  of  $10,000  to  complete  the  new  resert-oir 
and  water  works. 

South  Dakota. 

•J»Bids  will  be  received  until  8  p.  in..  Jan.  2!'. 
by  Commissioners  of  Chamberlain.  S.  Dak.,  for 
the  construction  of  an  intake  crib,  receiving 
well,  pumping  plant,  including  two  40  h.  p.  oil 
engines,  two  350  gal.  triplex  pumps  with  aU 
necessary  piping  and  fittings,  appro.ximately 
3,000  lin.  ft.  10  in.  water  main  fire  hydrants  and 
anpurtenances.  F.  K.  Berry,  Mayor.  J.  H. 
Bingham  is  City  Auditor. 

Engineer  Trimmer  of  the  Missouri  Valley 
Engineering  Co.,  Mitchell,  S.  Dak.,  and  Com- 
missioner J.  H.  Stevens  of  Chamberlain.  S. 
Dak.,  recently  made  a  trip  to  several  cities  of 
the  state  to  view  the  water  systems  which 
have  been  installed,  including  the  one  at 
Pierre,  with  a  view  to  installing  a  pumping 
station  in  Chamberlain.  The  work  includes 
intake  crib,  pumping  plant,  two  triplex  pumps 
and  about  3,000  lin.  ft.  of  10-in.  supply  main. 
Noted  in  our  Dec.  27  issue. 

Tennessee. 

^•Bids  will  be  received  until  7  p.  m.,  Feb.  1. 
by  Board  of  Mayor  and  Aldermen,  Johnson, 
Tenn.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  gravity  water  supply 
embracing  approximately  liyi  miles  of  16-in! 

let  recenth". 
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pipe;  one-half  mile  of  18-in.  pipe;  1%  miles 
of  10-in.  pipe  and  one  4,000.000  gallon  reser- 
voir. Plans  may  be  seen  at  the  office  of  City 
Commissioner  P.  F.  McDonald  or  at  the  office 
of  the  Consulting  Engineers,  J.  B.  McCrary 
Co..  Third  National  Bank  building,  .\tlanta. 
Ga. 

•J«Bids  will  be  received  until  2  p.  m.,  Jan.  18. 
by  Mayor  and  Board  of  Aldermen,  Lexington, 

lenn.,  for  the  construction  of  deep  well  for 
the  proposed  water  works  system.  .\  certified 
check  for  $2.50  must  be  filed  with  eacli  hid.  R. 
C.    Huston.    1634    E.xchange    Bldg.,    Memphis, 

Fenn..  is  consulting  engineer. 

The  city  of  Columbia,  Tenn..  has  employed 
Granbery  Jackson  of  Nashville.  Tenn.,  to  e.x- 
amine  the  plant  of  the  Columbia  Water  and 
Light  Co.,  and  report  on  the  condition  of  the 
system. 

An  ordinance  has  been  passed  by  the  Board 
of  Aldermen  and  Mayor  of  Lexington,  Tenn., 
for  the  establishment  of  a  waterworks,  sewer 
system  and  an  electric  light  plant.  Bonds 
to  the  amount  of  $50,000  have  been  sold  for  the 
improvements. 

Texas. 

The  city  of  Cleburne,  Tex.,  contemplates 
purchasing  the  water  works  of  that  city  from 
the  bondholders  and  improving  the  same  with 
money  from  the  recent  $178,000  bond  issue. 

The  Board  of  Water  Commissioners  of 
Temple.  Tex.,  is  considering  the  policy  of 
gradually  causing  the  installation  of  water 
meters.  It  is  proposed  to  bring  the  entire 
business  section  under  metered  service. 

The  Water  Commissioners  of  Waco,  Te.x.. 
have  requested  a  loan  of  $80,000  from  one  of 
the  city's  sinking  funds,  to  make  contemplated 
improvements,  consisting  of  water  galleries,  a 
standpipe.  with  a  capacity  of  400.000  gallons, 
and  extensions  of  mains.  N.  Werenskiold  of 
Dallas.  Tex.,  is  engineer.  Judge  William 
Sleeper  is  chairman  of  the  Board  of  Water 
Commissioners. 

Plans  and  specifications  for  the  proposed 
Carrollton  dam  on  the  Elm  Fork  have  been 
completed  for  the  city  of  Dallas.  Tex.,  and 
bids  for  its  construction  will  shortly  be  asked. 


The  estimated  cost  is  placed  between  $20,UU(I 
and  $25,000. 

Following  bids  were  received  Dec.  2H  by 
the  Municipal  Commissioners  of  Dallas,  Tex., 
for  sinking  a  well  in  Fair  Park  to  the  Trinity 
sands :  American  Well  and  Prospecting  Co.. 
Corsicana,  $9:  R.  J.  Harper.  Dallas.  $9.,50 ; 
Fauscett  &  Hall.  Corsicana,  $8;  R.  H.  Dear- 
ing  &  Sons,  Dallas,  $9.35 ;  D.  C.  Richardson. 
Shreveport,  $9.,50,  and  Fred  M.  Allison,  Ter- 
rell, $9. 

The  Board  of  City  Commissioners  of  Dallas. 
Tex.,  W.  M.  Holland.  Mayor,  has  retained 
Consulting  Engineer  James  H.  Fuertes,  14(i 
Nassau  St.,  New  York  City,  to  prepare  plans 
for  a  water  purification  or  filtration  plant  and 
later  to  prepare  plans  for  a  sewage  disposal 
plant.  Bonds  amounting  to  about  $50<i.900  will 
be  voted  \ipon  for  this  improvement  soon. 

Washington. 

®The  Chicago  Bridge  &  Iron  Works.  Chica- 
go, 111.,  has  been  awarded  the  contract  by  Her- 
bert T.  Condon,  bursar,  LIniversity  of  Wash- 
ington. Seattle,  Wash.,  for  the  construction  of 
a  100.000  gal.  steel  tank  on  the  campus.  The 
work  includes  all  material  and  complete  con- 
struction. The  contract  price  is  $8,950.  Bids 
were  opened   Dec.   19. 

®The  Board  of  Public  Works  of  Seattle. 
Wash.,  has  awarded  the  contract  for  castings, 
fitting  and  steel  work  on  Refuse  Destructor 
No.  2,  to  the  N.  &  S.  Fonndrv,  Smith's  Cove, 
at  $3,994. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  con- 
structing water  mains  and  sewers  on  Dearborn 
St..  from  Rainier  .-Vve.  to  Seventh  Ave..  South, 
to  P.  T.  McHugh,  Third  Ave.  North  and  Mer- 
cer, Seattle,  at  $36,088. 

The  City  Council  of  Seattle,  Wash.,  has 
ordered  the  construction  of  water  mains  on 
15th  Ave.  S.,  et  al. 

Following  bids  were  received  recently  by 
the  Board  of  Public  Works  of  Seattle,  Wash., 
for  furnishing  20,000  ft.  of  fire  hose:  A.  G. 
Long.  $1.3.800;  Gutta  Percha  &  R.  Mfg.  Co.. 
$15,000;     H.     Channon     Co.,    $19,400;     Boston 


Woven  Hose  Co.,  Pacific  Coast  Fire  Supply 
Co.,  Mehlhorn  building,  agents,  $13,200;  Man- 
hattan Rubber  Mfg.  Co.,  $20,000;  Republic 
Rubber  Co..  $15,600;  Bowers  Rubber  Work^. 
$15,200;  .American  Rubber  Co.,  $13,950;  J.  L 
Phillips  Co.,  $1.3,800;  Gorham  Revere  Rubber 
Co.,  not  according  to  specifications ;  Eureka 
Fire  Hose  Co..  not  according  to  specifications. 

Plans  have  been  approved  by  the  Board  of 
Public  Works  of  Seattle,  Wash.,  for  the  laying 
of  about  2,928  ft.  of  20-in.  cast  iron  water 
mains,  Class  A,  on  Dexter  Ave.  and  Nicker- 
son  St.,  estimated  to  cost  $17,000. 

Following  bids  were  received  at  Ellensburg, 
Wash.,  for  the  installation  of  a  waterworks 
svstem  in  that  citv:  International  Contract  Co.. 
Seattle,  $122,280";  Sausett  &  O'Toole  Bros., 
$135,180;  Hillard  &  McGinnes.  $1.34,767;  Atlas 
Const.  Co..  $129,985;  Jones  Contracting  Co.. 
$137,280;  Stillwell  Bros..  $1.39.167 ;  ].  D.  Hull. 
$140,978. 

Wisconsin. 

•J»Bids  will  be  received  until  noon,  Feb.  27. 
Ijy  Committee  on  Fire  and  Water,  Common 
Council,  Cumberland,  Wis.,  for  furnishing  the 
necessary  labor  and  material  for  the  laying  of 
a  4-in.  water  main  in  the  said  city.  A.  F. 
Wright  is  city  clerk. 

®The  W.  L.  Thome  Co.,  of  Platteville,  Wis., 
has  been  awarded  the  contract  to  drill  a  new- 
well  at  South  Wayne,  Wis.,  for  the  city  water 
supply. 

Consulting  Engineer  .\.  T.  Maltby,  20  W. 
Jackson  Blvd..  Chicago,  III.,  has  submitted 
plans  and  specifications  for  the  new  well  sys- 
tem for  the  city  of  La  Crosse.  Wis.,  to  the 
Special   Water   Committee. 

In  making  up  the  budget  for  the  city  of 
Milwaukee.  Wis.,  for  1912.  provision  was  made 
for  a  bond  issue  of  $265,000  for  the  proposed 
.Menomonee  river  flushing  tunnel,  as  recom- 
mended by  the  Menomonee  Sewage  Commis- 
sion, to  flush  out  the  impurities  in  the  river. 
.•\n  issue  of  $300,000  was  included  for  the  pro- 
posed new  intake  for  the  water  department, 
which,  it  is  estimated,  will  take  care  of  Mil- 
waukee's water  supply  for  fifty  years  to  come. 
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Alabama. 

^Bids  will  be  received  until  11  a.  m.,  Jan. 
18  (extension  of  date  from  Jan.  4),  by  City 
Council,  Union  Springs,  Ala.,  for  the  con- 
struction of  a  sanitary  sewerage  system  and 
disposal  plant  including  approximately  11 
miles  of  6  to  15-in.  pipe  sewers  with  appur- 
tenances.    W.  Hill,  .'Kttallia.  .\la..  is  Engineer. 

Connecticut. 

The  City  Council  of  Meriden,  Conn.,  con- 
templates constructing  sewers  in  Kensington 
A\e.,  and  Kensington  Heights  at  an  approxi- 
mate cost  of  $7,500.  F.  B.  Flynn  is  Supt.  of 
Sewers. 

Florida. 

On  Dec.  30  the  citizens  of  Lakeland.  Fla., 
voted  to  bond  the  city  in  the  sum  of  $150,000 
for  the  purpose  of  building  sewers.  $75,000 ; 
pavements,  $60,000,  and  buildings.  $15,ooo. 
City  Civil  Engineer  C.  F.  Brush,  Lakeland,  has 
finished  preliminary  estimates  of  the  sewers 
and  pavements.  Vitrified  pipe  will  be  used  for 
the  sewer  construction  and  as  the  city  is  hilly 
it  will  be  necessary  to  install  one  pumping 
plant.  The  street  will  not  be  paved  until 
after  the  sewers  are  down,  when  it  is  proposed 
to  pave  with  asphalt  macadam,  brick  gutters 
and  concrete  curb. 

Illinois. 

Plans  and  specifications  are  being  prepared 
by  the  .'\etna  Engineering  Bureau,  17  N.  La 
Salle.  St.,  Chicago,  111.,  for  the  installation  of 
;i  sewerage  system  in  Odell,  Til.  The  contract 
for  the  work  will  be  let  some  time  in  .^pril. 

Plans  are  being  prepared  by  the  .Aetna  En- 
gineering Bureau,  17  N.  La  Salle  St.,  Chicago. 


111.,  tor  the  construction  of  a  sewer  system  in 
the  city  of  Rochelle,  111.,  a  distance  of  two 
miles,  at  an  estimated  cost  of  $90,000.  Bids 
will   be  asked  about   March   1. 

The  City  Council  and  citizens  of  Rushville, 
111.,  on  Jan.  4  held  a  mass  meeting  for  the 
purpose  of  discussing  the  proposed  sewerage 
system  for  which  plans  and  specifications 
were  prepared  some  time  ago  by  Engineer  \. 
E.  Phillips  of  Chicago. 

The  City  Council  of  Madison.  111.,  has  au- 
thorized the  purchase  of  a  tract  of  land  near 
the  river  front  in  Venice,  on  which  they  pro- 
pose to  locate  a  pump  station  for  an  extensive 
sewer  system.  The  system,  according  to  plans 
prepared  some  time  ago.  will  cost  appro.xi- 
mately  $05,000. 

Indiana. 

The  Board  of  Public  Works  of  South  Bend. 
Ind.,  has  adopted  a  preliminary  resolution  for 
the  construction  of  the  large  Bowman  Creek 
sewer,  to  be  built  through  the  southeast  sec- 
tion of  the  city. 

Iowa. 

^•Bids  will  be  received  until  9  a.  m.,  Jan. 
29,  by  City  Council,  Fort  Dodge.  la.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  a  sanitary  sewer  beginning 
at  the  Des  Moines  River  at  the  end  of  M  St., 
extended  thence  west  to  Renter  of  .'\ve.  .\, 
West  Fort  Dodge  to  be  8  in.  sewer  pipe, 
thence  west  along  M  St.  to  the  east  line  of 
Ave.  B,  to  be  6-in.  pipe  with  one  manhole,  one 
lamphole,  and  one  flush  tank.  W.  L.  Tang  is 
Citv  Clerk. 

®The  City  Council  of  Creston.  la.,  has 
awarded  the  contract  for  three  blocks  of  12-in. 


^  indicates  work  now  open  for  bids.    ^  indicates  a  contract  let  recently.    ._ 


sewer  to  the  Rogers-Wood  Co.,  of  Council 
Bluflfs,  la.,  at  $0.60  per  lin.  ft.  The  average 
depth  of' the  three  sewers  will  be  about  10  ft. 
The  City  Council  of  Sioux  City,  la.,  has 
passed  a  resolution  providing  for  the  placing 
of  a.  live-mile  sanitary  sewer  in  the  suburb 
of  Leeds.  It  is  proposed  to  have  everything 
in  readiness  to  start  work  in  the  spring. 

Kansas. 

The  City  Commissioners  of  Girard,  Kans., 
have  passed  an  ordinance  providing  for  the  in- 
stallation of  a  new  sewer  system  in  the  city. 
Bids  will  soon  be  asked  for  the  construction 
of  the  system.    E.  M.  Mason  is  City  .\ttorncy. 

The  City  Council  of  Mulvane.  Kans.,  has 
decided  to  install  a  sewerage  system  at  an 
estimated  cost  of  $10,000.  Bids  for  its  con- 
struction  will   be   received  at  once. 

Kentucky. 

P.  L.  .-^therton  of  the  Commmission  of 
Sewers.  Louisville,  Ky..  is  agitating  a  $2,000,- 
000  bond  issue  to  complete  the  sewerage  sys- 
tem, for  which  $4,000,000  has  already  been 
expended.  It  is  probable  the  General  As- 
sembly will  pass  an  enabling  act  providing  for 
the  issue. 

_  The  Board  of  Public  Works  of  Louisville. 
Ky.,  is  engaged  in  planning  work  for  the  year. 
.\  large  amount  of  sewer  work  is  mapped  out 
for  the  Fast  and  West  Ends.  Laterals  will 
be  extended  from  the  new  M.  St.  main. 

Maryland. 

A  movement  is  on  foot  in  Salisbury,  Md., 
to  introduce  a  bill  at  the  coming  session  of  the 
Legislature  authorizing  a  bond  issue   for  the 
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continuation   of    street   improvements   and   the 
installation  of  a  sewerage  system. 

Following  bids  were  received  by  the  Board 
of  Awards  of  Baltimore,  Md.,  on  Sanitary 
Contracts  Nos.  78,  .^1  and  82,  and  Storm-Wa'- 
ler  Contracts  Xos.  17  and  18,  which  cover 
work  as  follows :  Sanitary  Contract  Xo.  78, 
lateral  sewers  in  District  L'O-A.  Sanitary  Con- 
tract Xo.  81,  section  Xo.  '>  of  high  levei  inter- 
ceptor. Sanitary  Contract  Xo.  8.',  house  con- 
nections across  footways  in  districts  2.5.  27,  28. 
::t4-A  and  35.  Storm  Water  Contract  Xo.  17^ 
Jones  Falls  drift-catcher.  Storm  \^■ate^  Con- 
tract Xo.  18.  Storm-water  drains.  Sanitary 
Contract  Xo.  78— Wm.  McCarthy  &  Co.,  3  Oli- 
ver St..  Baltimore.  $121.1.V2;  B.  F.  Sweeten  & 
Son,  Baltimore.  Md.,  S13r),22ii ;  David  M.  An- 
drew Co.,  Baltimore,  Md.,  $143.4(;3.  Sanitary 
Contract  Xo.  81 — McDcrmott  G>nstructioii 
Co..  101  X.  St.  X.  E..  Washington.  $I83.I.5t;. 
17o  davs :  Rvan  &  Reillv.  Baltimore.  Md., 
$188,599,  25(1  davs;  Frank  B.  Sweeten,  Balti- 
more, Md.,  $193,920.  175  days;  C.  B.  Clark  & 
Co.,  18118  Grcenmount  .Vve..  City,  $2ii4,78ti,  300 
davs;  Jas.  F'erry  &  Sons.  Inc..  Pittsburgh.  Pa., 
$237,978,  190  days.  Sanitary  Contract  Xo.  82— 
Wm.  .McCarthy  &  Co..  Baltimore.  Md.,  $45,- 
381  ;  Martin  J.  Beach,  Baltimore.  Md.,  $49.- 
871 ;  B.  F.  Sweeten  &  Son,  Baltimore,  Md., 
$54,50.').  Storm-water  Contract  Xo.  17 — N.  A. 
Middleton  &  Co.,  Baltimore.  Md.,  $5,189,  25 
days ;  Joseph  A.  Lavezza.  Baltimore.  Md.,  $4.- 
051.  150  days ;  B.  F.  Sweeten  &  Co..  Balti- 
more, Md.,  $7,085,  90  davs.  Storm-water  Con- 
tract Xo.  18— Wm.  McCarthv  &  Co.,  Balti- 
more, Md..  $111,894;  Ryan  &  Reilly,  Baltimore. 
Md.,  $12(1,093;  James  Ferrv  &  Sons.  Pitts- 
burgh, Pa..  $124.2117:  The  Whiting.  Turner 
Construction  Co..  Baltimore,  .Md.,  $139,239; 
B.  F.  Sweeten  &  Son,  Baltimore,  Md..  $1.53.143. 

Massachusetts. 

Surveys  are  being  made  and  ;i  committee 
is  considering  a  sewerage  sy-stem  for  the  city 
of  Ipswich.  Mass..  other  than  to  turn  the  sew- 
age into  the   river. 

Extensions  will  be  made  to  the  sewerage 
system  of  Xorthampton,  Mass.,  during  this 
year  in  King,  Barrett  and  Hinckley  Sts..  with 
a  probable  extension  of  the  sewer  parallel  with 
Bridge  St. 

Mayor  Edward  H.  Lathrop  of  Springfield. 
Mass..  has  recommended  to  the  City  Council 
the  installation  of  a  plant  for  the  disposal  of 
garbage  and  other  combustible  rubbish. 

Following  bids  were  recently  received  at 
F'all  River,  Mass.,  for  the  collection  and  dis- 
posal of  garbage  for  terms  of  one.  three  and 
five  years :  Charles  F.  Menard,  three  years. 
$11,780  per  annum;  five  j'ears,  $11,780  per  an- 
num: one  year,  $12,(>00  per  annum.  Benjamin 
W.  Brown,  one  year,  $9.()00 ;  three  vears.  $26,- 
400,  or  $8,800  per  annum ;  five  year,'$42,400.  or 
$8,480  per  annum.  Horbidas  Boudrcau.  three 
years.  $3(i.473,  or  $10,158  per  annum ;  five 
years,  $50.9(38.  or  $1().194  per  annum.  James 
McXamara.  one  year.  $8,995.  James  Brazeil. 
three  vears.  $31,422,  or  $10,474  per  annum :  five 
years,"  $.54,990,  or  $10,998  per  annum.  W.  C. 
Gardner,  one  vear,  $9.000 ;  three  vears.  $25.- 
800,  or  $8,600  "per  annum  ;  five  yea'rs.'  $:39,000, 
or  $7,800  per  annum.  .\.  M.  Reed,  one  year, 
$9,500;  three  vears,  $20,400;  five  vears,  $43,- 
800.  A.  H.  Barnev.  Seekonk.  one  year.  $8,400; 
three  years,  $24,900.  or  $8,300  per  annum  :  five 
years.  $45,000,  or  $9.0(111  per  annum. 

Michigan. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  accepted  the  report  of  City  Engineer  L. 
D.  Cutcbeon  relative  to  the  proposed  construc- 
tion of  an  intercepting  sewer  in  Lock  St.,  and 
the  alley  west  of  Canal  St.  The  estimated 
cost  is  placed  at  $.9..560. 

Mississippi. 

A  majority  of  the  taxpayers  of  Macon,  Miss., 
have    petitioned    the    Board    of    ."Mdermen    to 
float  a  bond   issue  of  $25,000  for  the  purpose 
installing  a  sewerage  system. 

Missouri. 

•J'Bids  will  be  received  until  noon.  Jan.  12, 
by  the  Board  of  Public  Improvements,  St. 
Louis.  Mo.,  for  the  con-struction'of  sewers  in 


Manchester  Roa.i  .scwcr  District  Xumbcr 
I'our,  as  authori:?cd  tn  Ordinance  Xo.  26060, 
embracing  sewers  ,,i'  the  materials,  lengths 
and  sizes,  as  follows.  t...ivit  ;  212  It.  of  27-in. 
inside  diameter  (npc  scwcr.  21"  It.  of  24-in. 
inside  diameter  pipt  -owcr.  117  it.  nl  Ifl-in. 
inside  diameier  pipi-  <vwer.  l.()2o  ft.  t>f  12-in. 
inside  dbmeter  pipe  sewer.  With  sewer  in- 
lets, nianliolcs  and  appuncnances.  Deposit 
required  $-313.U(i.  W.  I  .  lindlay  is  Secretary. 
Paul  McGeehan.  engineer  in  charge  of  the 
sewer  divi'iion.  Kan>as  City.  Mo.,  has  pre- 
pared plans  lor  the  third  "section  of  Brush 
Creek  sewer,  west  from  .Main  St..  to  51st 
and  Holly,  and  ha>  siibmitte<l  the  same  to 
the  Board  of  Public  Work-  for  approval.  The 
estimated  cost  of  this  section  is  $,3n.(i(i(l.  Bids 
for  its  c.ciiistniction   will   shortly  be  asked. 

Nebraska. 

City  Engineer  Geo.  \\ .  Craig,  of  Omaha. 
-XeK.  has  submitted  to  the  City  Council  rec- 
ommendations for  new  sewers  costing  about 
$20(1.11(10.  as  follows:  Storm  sewer  to  and 
across  the  east  bottoms.  $125,000;  .Miller  Park 
sewer,  $67,500;  Saddle  Creek  sewer  extension, 
Harney  to  California  Sts.,  $62,500;  Burt  St., 
sewer  extension.  $9.(10(1;  branch  of  South 
Omaha  sewer.  $7.ii(Hi:  relief  sewer  for  32d 
.\ve.  and  Ed.  Creighton  .Vve..  $2,500.  These 
sewers  are  proposed  for  this  spring's  cam- 
paign. 

New  Hampshire. 

Mayor  Williani  11.  Barr>  of  Xashua.  .\.  H.. 
has  recommended  tn  the  City  Council  the  con- 
struction of  an  extensive  sewer  system.  It  is 
planned  to  bond  the  city  for  this  improve- 
ment. 

New  York. 

®rhe  Board  of  Estimates  and  .Apportion- 
ment of  Syracuse.  X.  V..  has  awarded  the 
contract  for  the  construction  of  a  sewer  in 
Emerson  .Ave.,  to  Blanche  Gafifey  of  that  city 
for  $3,113.  Other  contracts  were  awarded  as 
follows:  Sewer  in  Willis  Ave.  and  Hamilton 
St.,  Blanche  Gaffey.  $910;  sewer  in  Kenmore 
.Ave..  .-Mexander  Barr.  $1,615.  and  a  sewer  in 
Loehr  .\ve..  Philip  Thomas.  $.599. 

®Chas.  J.  McAleer.  1307  Lafayette  St.. 
Schenectady,  X.  Y.,  has  been  awarded  the 
contract  by  the  City  Council  of  Johnstown. 
X.  v..  for  the  construction  of  a  30-in.  trunk 
sewer  with  all  lateral  connections  in  or  along 
the  Cayadutta  Creek  from  the  end  of  the  1911 
construction  north  of  the  Main  St.  Stone 
arch  southerly  to  a  point  700  ft.  south  of 
Montgomery  St..  a  <listaiice  of  about  2.904  ft. 
Estimated  quantities:  1,443  lin.  ft.  .30-in.  iron 
pipe  sewer;  7(1  lin.  ft.  20-in.  iron  pipe  .sewer; 
75  lin.  ft.  12-in.  iron  pipe  sewer;  1,461  lin.  ft. 
30-in.  vitrified  tile  sewer;  :i40  lin.  ft.  20-in. 
vitrified  tile  sewer ;  70  lin.  ft.  15-in.  vitrified 
tile  sewer ;  1.50  lin.  ft.  l()-in.  vitrified  tile 
sewer ;  216  lin.  ft.  in  18  brick  manholes ;  2,350 
cu.  yds.  slate  rock  excavation.  Bids  were 
opened  Dec.  11. 

®Whitmore,  Rauher  &  Vicinus  of  Roches- 
ter, X.  v.,  it  is  reported,  have  been  awarded 
the  contract  by  the  City  Council  of  Gates.  X. 
Y..  for  the  construction  of  a  sewer  in  Otis 
St.,   for  $42,928. 

The  citizens  of  Oswego,  X.  Y.,  at  a  special 
election  on  Dec.  29  voted  againsj  the  issuance 
of  bonds  to  an  amount  not  exceeding  $190,000 
for  the  construction  of  trunk  sewers,  one  on 
the  east  side  of  the  river.  Mayor  David  D. 
Long  has  recommended  to  the  City  Council 
that  the  proposition  again  be  taken  up  at  an 
early  date. 

The  Xewtown  Local  Board  has  passed  reso- 
lutions asking  that  Queens  Borough,  New 
York  City,  construct  the  following  sewers: 
Ridgewood — Putnam  .\ve..  from  Seneca  to 
Forest,  cost  $7,270;  McKinley  .Ave.,  from  Cen- 
tral to  Myrtle,  cost  $1,445;  .\mory  .Ave.,  from 
Metropolitan  to  Blecker  St.  Long  Island  City 
— Hamilton  St..  from  Harris  .Ave.  to  South 
Jane  St..  cost  $6,433. 

Following  low  bids  have  been  received  by 
the  President  of  the  Borough  of  Queens,  New 
York  City,  on  the  construction  of  six  sewers, 
as  follows:  Sewer  in  Van  .Alst  .Ave.,  Long 
Island  City,  from   Ditmars  to  Hoyt,  Clancy  & 


\an  .Alst,  $8,206.1.16.  In  Woodward  Ave.. 
Ridgewood.  from  Iroutman  St.  to  Stanhope, 
and  in  Starr  St.,  from  Woixlward  .Ave.  to 
Onderdonk.  Charles  .Meyers,  Sti,0(i7.  In  Iront- 
nian  St..  from  the  Brooklyn  Borough  line  to 
Metropolitan  .Ave.,  anil  in  Metropolitan  Ave., 
from  Troiitman  St.  to  .Starr  St..  Ridgewood, 
Charles  .Meyers,  $22,147.  In  I'lushing  Ave., 
from  Metropolitan  .-Vve.  to  Caspian  St.,  Mas- 
peth.  Evergreen  Construction  Co..  $12,754. 
In  Howland  St.,  from  Hoyt  Ave.  to  Woolsev 
-Ave.,  Long  Island  City.  Peace  Brothers,  $2,718. 
Gabriel  Hill  was  awarded  three  contracts  to 
construct  sewer  basins  in  Long  Island  City,  on 
Webster  .Ave.,  Hancock,  Marion  and  Suns- 
wick  St.,  and  Boulevard,  Van  .Alst.  Ely,  Gra- 
ham, Fourth.  Fifth.  Seventh  and  Fifteenth 
.Ave.,  Long  Island  Citv.  The  total  of  his  bids 
is  $2,106. 

Ohio. 

•i*Bids  will  be  received  until  noon.  Jan.  24, 
by  Village  Council,  at  the  office  of  Harrv 
Jenkins,  Village  Clerk,  Sebring.  O.,  for  the 
construction  of  sanitary  sewers  in  that  place. 

®Heckcr  &  Kirscliner  have  been  awarded  the 
contract  by  the  Department  of  Public  Service 
of  Da^ton,  O.,  for  the  construction  of  storm 
water  sewers  on  Forest  .Ave.,  from  Grand 
.Ave.  to  Kenwood  .Ave.,  at  $4,71.3.  Other  bid- 
ders were  Joseph  Bailey.  Boyd  &  Cook,  Lar- 
kin  Bros.,  T.  J.  Backus  Construction  Co.,  and 
Shafer  &  Dill. 

©Hounker  &  Williams  have  been  awarded 
the  contract  by  the  Board  of  Control  of 
Springfield.  O.,  for  the  construction  of  the 
Belmont  .Ave.  storm  sewer  for  $1(1,451.  The 
sewer  will  be  constructed  from  Main  St.  and 
Belmont  to  Edwards  .Ave.,  and  then  in  Ed- 
wards .Ave.  to  Henry  St.,  thence  to  La- 
gonda  .Ave.,  along  Henry  St.  Work  will  be- 
gin early  this  year. 

City  -Auditor  H.  A.  Grimmer  of  Hamilton. 
O.,  will  sell  bonds  Jan.  23  in  the  sum  of  $2.-500 
for  the  construction  of  storm  sewers. 

The  Ohio  State  Board  of  Health  has  denied 
the  request  of  the  city  of  Sandnskv.  O.,  for 
a  sewer  in  Mills  Creek  district,  for  the  altera- 
tion of  the  filtration  plant.  The  Board  has 
called  attention  to  the  necessity  of  a  compre- 
hensive study  of  the  water  supply  by  an  expert 
sanitary  engineer,  with  a  view  to  securing  the 
supply  beyond  the  influence  of  the  sewage  of 
the  city. 

The  City  Council  of  Pleasant  Ridge.  O.. 
has  sold  bonds  to  the  amount  of  $^5,000  for 
sewer  improvements  to  Seasongoorl  &  Mayer. 

Oregon. 

City  Engineer  Tom  Hurlburt  of  Portland. 
Ore.,  has  completed  plans  for  the  proposed 
intercepting  sewer  to  drain  the  west  side  from 
South  Portland  to  the  foot  of  Xicolai  St. 
It  is  planned  to  lay  this  sewer  almost  parallel- 
ing the  river.  It  will  taper  from  4  to  1 1  ft. 
in  diameter,  the  largest  diameter  beiii'.;  at  the 
mouth. 

Tennessee. 

The  Board  of  .Mayor  and  .Aldermen  of  Lex- 
ington. Tenn.,  has  passed  an  ordinance  pro- 
viding for  the  establishment  of  an  electric 
light  plant  and  the  installation  of  a  water- 
works system  and  sewerage  system.  Bonds 
in  the  sum  of  $.50,000  have  been  sold  for  the 
improvements. 

Texas. 

®The  City  Commissioners  of  Waco,  Tex., 
have  awarded  the  contract  for  making  exten- 
sions to  the  sanitary  sewer  system  to  H.  C. 
Gass  of  Independence,  Kans. '  The  improve- 
ment will  cost  approximately  $25,iiO(l.  Bids 
will  shortly  be  asked  for  the  extension  of 
the  storm  water  sewer  svstem  to  the  extent  of 
$:i5.(iofi. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  con- 
structing sewers  and  water  mains  on  Dear- 
Iwrn  St..  from  Rainier  .Ave.  to  Seventh  Ave 
South,  to  P.  J.  McHugh,  Third  Ave.  North" 
Seattle,   for  $36,088. 

The  City  Council  of  Seattle,  Wash.,  has 
ordered  work  to  proceed  on  the  construction 


•i'  indicates  work  now  open  for  bids.    9  indicates  a  contract  let  recently. 
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of  the  West  61st  et  al.  sewers,  and  has  passed 
an  ordinance  providing  for  the  construction 
of  sewers  in  the  east  side  of  Fourth  Ave., 
South. 

A  petition  has  been  signed  by  pruperty  own- 
ers of  Pomeroy.  Wash.,  asking  for  sewer  im- 
provements in  the  portion  of  town  west  of 
the  county  road.  The  petition  asks  for  the 
construction  of  the  sewer  according  to  plans 
prepared  by  the  City  Engineer. 


Following  bids  were  received  recently  by 
tlie  Board  of  Public  Works  of  Seattle,  Wash., 
for  the  construction  of  sewers  on  North 
TSth  St.:  J.  Rnthe,  $l,"i.40.", ;  Johnson  &  Co.. 
427-2  Whitni.-m  Ave.,  $i:i,0:!O  ;  Becker  &.  Walk 
er,  $17,202;  Krogh  &  Jesscn,  $14,137;  Dahl 
Strom  S:  Rodal,  $14,71S;  Young  &  Uhrich. 
$14,457;  Erickson  Bros.,  $15,646;  H.avden  & 
Sons,  $13,552;  Ward  &  Scherer,  $15,180;  Will 
Koptee,  $16,206;   R.    J.   Barter,  $15,746. 


Canada. 

?'lIotsoii.  Leader  &  Goode  of  Lethbridge, 
Mia.,  have  been  awarded  the  contract  by  that 
rity  for  the  installation  of  a  sewage  disposal 
works  for  which  plans  and  specifications  were 
prepared  by  Consulting  Engineer  T.  Aird 
Murray,  Toronto,  Ont.  Bids  were  opened 
Dec.  27. 


BUILDINGS.  DOCKS.  DREDGING,  SUPPLIES.  ETC. 


Alabama. 

^•Bid-s  will  be  received  until  11  a.  m..  Jan. 
22,  by  Mai.  C.  A.  F.  Flagler,  U.  S.  Engineer. 
Mobile,  Ala.,  for  the  construction  of  the  80-ft. 
twin-screw    motor   survey  boat    Dauphin. 

California. 

The  City  Council  of  Santa  Cruz,  Ca!.,  has 
granted  a  franchise  to  the  Santa  Cruz  Port- 
land Cement  Co.  of  Santa  Cruz,  for  a  wharf 
to  be  built  from  the  foot  of  Pacific  Ave.  and 
to  extend  3,000  ft.  into  the  bay. 

It  is  proposed  to  erect  a  12-story  com- 
mercial building  at  Broadway  and  13th  St., 
Oakland,  at  a  cost  of  about  $400,000.  A. 
Jonas,  11th  St.  and  Broadway,  Oakland,  is  the 
owner ;  C.  W.  Dickey  is  the  Architect. 

The  City  Council  of  Los  .Angeles  has  passed 
the  ordinance  of  intention  to  construct  the 
proposed  Hill  St.  tunnel  between  First  and 
Temple  Sts.  The  proposed  tunnel  will  parallel 
the  tunnel  of  the  Los  Angeles  Paciiic  Co.  and 
he  built  on  the  assessment  district  plan,  the 
property  owners  in  the  assessment  district 
paying  their  proportion  and  the  city  its  pro- 
portion of  the  cost.  The  tunnel  will  cost 
$133,000  and  will  be  81  ft.  10  ins.  wide  with 
porta!  walls,  artificial  stone  railings,  copings, 
foot  walks,  curb,  wheel  fender,  paving  and  a 
drainage  system.  It  will  be  built  for  use  of 
vehicles  and  pedestrians. 

Connecticut. 

^Bids  will  be  received  until  11  ;i.  m.,  Jan. 
24,  by  Board  of  Contract  &  Supply,  Joseph 
Buths,  Secy.,  at  the  office  of  the  Mayor,  Hart- 
ford, Conn.,  for  the  construction  of  a  pro- 
posed municipal  building  at  Hartford,  Conn. 
Plans  and  specifications  are  on  file  with  Davis 
&  Brooks,  Architects,  49  Pearl  St.,  Hartford, 
Conn. 

Delaware. 

•J"Bids  will  be  received  until  11  a.  m.,  Jan. 

26,  by  Maj.  A.  A.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  dredging  in  Salem 
River.  N.  J. 

District  of  Columbia. 

^•Eids  will  be  received  until  10:30  a.  m,. 
Jan.  25,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Whshington,  D.  C,  for  furnishing,  under 
Canal  Circular  669,  automatic  signal  material 
for   relocation   of  the   Panama   Railroad. 

•{•Bids  will  be  received  until  noon,  Feb. 
20,  by  Eeekman  Winthrop,  Assistant  Secretary 
oi  the  Navy  Department,  Washington,  D.  C, 
for  constructing  by  contract  one  submarine 
tender. 

^•Bids  will  be   received  until  11  a.  m.,  Jan, 

27,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  two  electrically  driven  cap- 
stans for  the  navy  yard  at  Norfolk,  Va. 

4*Bids  will  be  received  until  10 :30  a.  in.. 
Jan.  24,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Oflicer,  Isthmian  Canal  Commission, 
Washington,  D.  C.,  for  cast  iron  car  wheels, 
copper  wire,  hose  and  long  leaf  yellow  pine 
car  lumber. 

^Bids  will  be  received  until  Jan.  15  by 
Maj.  F.  C.  Boggs.  General  Purchasing  Officer, 
Isthmian  Canal  Commission.  Washington,  D. 
C,  for  furnishing  in  accordance  with  Circular 
671-A,    plow    steel    cable,    pipe    fittings,    gate 


valves,  washers,  galvanized  buckets,  screen 
door  catches,  flat  paint  brushes,  railway  signal 
flags,  neatsfoot  oil  and  orange  gum  shellac. 

Illinois. 

^•Bids  will  be  received  until  2  p.  in.,  I'eb.  2. 
by.  Lt.  Col,  G.  E.  Burr,  Commanding  Officer. 
Rock  Island  Arsenal,  Rock  Island,  111.,  for  the 
erection  of  a  structural  steel  lumber  shed  at 
Rock  Island  Arsenal.  Specifications,  jilans,  etc., 
may  be  had  upon  application. 

The  following  estimates  of  the  manner  in 
which  the  $5,000,000  harbor  bonds  of  the  city 
of  Chicago  is  to  be  expended  has  been  sub- 
mitted to  the  City  Council :  Two  piers,  2,.5O0 
ft.  long,  including  concrete  capped  docks,  with 
filling  foundations,  roadways,  etc.,  $1,600,000; 
buildings,  fireproof,  $l,5o0,000,  filling  and 
dredging,  $400,000;  transportation  facilities, 
machinerv,  etc.,  $700,000 ;  condemnations, 
$300,000;'  engineering,  inspection,  etc.,  $500,- 
000. 

Indiana. 

•{•Bids  will  be  received  until  3  p.  m.,  Feb.  7, 
by  James  Knox  Taylor,  Supervising  .Architect, 
Treasury  Department,  Wasington,  D.  C,  for 
the  construction  of  a  one-story  and  basement 
brick  and  stone  faced  building,  covering  ap- 
proximately 5.000  sc].  ft  ground  area,  first  floor 
of  fireproof  construction,  tin  roof,  including 
pluinbing,  gas  piping,  heating  apparatus,  elec- 
iric  conduits  and  wiring  and  lighting  fixtures  i 
for  the  U.  S.  Postoffice  at  Goshen,  Ind. 

•J«Bifls  will  be  received  until  11  a.  m.,  Feb. 
5,  by  Quartermaster.  Fort  Benjamin  Harrison. 
Ind.,  for  furnisliing  the  necessary  labor  and 
material  for  the  construction  of  a  storage  shed 
at   that  post. 

Iowa. 

•'-Bids  will  be  received  until  '■'  p.  in.,  Jan. 
24,  by  James  Knox  Taylor,  Supervising  .\rchi- 
tect.  Treasury  Department,  Wasington,  D.  C, 
for  an  electric  passenger  elevator  in  the  United 
States  Postoffice  and  courthouse.  Ottinnwa,  la. 

Louisiana. 

^Hiils  will  be  received  until  11  ,t.  m.,  Ian. 
24.  by  Lt.  Col.  Lansing  H.  Beach,  U.  S.  En- 
gineer. .325  Custom  House,  New  O'rleans. 
La.,  for  the  construction  of  lock  gates  in  In- 
land Waterwav  between  Vermilion  Bay  and 
White  Lake. 

^Bids  will  be  received  until  noon,  Jan.  22, 
by  E.  S.  Lewis,  M.  D.,  Vice-President  of  the 
Board  of  Administrators  of  Charity  Hospital, 
at  the  office  of  L.  P,  Dalahoussaye,  Treasurer, 
New  Orleans,  La.,  for  the  construction  of  al- 
terations and  extension  of  brick  building  at 
the  Charity  Hospital  of  Louisiana. 

^•Bids  will  be  received  until  11  a.  m.,  Jan. 
24,  by  Lieut.  Col.  Lonsing  H.  Beach,  U. 
S.  Engineer,  -325  Custom  House,  New  Orleans, 
La.,  for  the  construction  of  lock  gates  in  in- 
land water  way  between  Vermilion  Bav  and 
White  Lake. 

James  Gamble  Rogers,  New  York  City,  has 
been  selected  as  the  architect  for  the  new  col- 
lege buildings  of  Newcomb  College,  New  Or- 
leans. The  present  plan, of  the  building  com- 
mittee is  to  erect  four  buildings  for  New- 
comb,  on  the  Newcomb  campus,  adjacent  to 
Tulane  I.Tniversitv.  It  is  proposed  to  spend 
about  $500,000  in  the  immediate  future.  Of 
the  four  buildings  to  be  erected  one  will  be 
the  college  building  proper,  and  one  will  be  a 
students'  residence. 


Maryland. 

®Bartlett,  Hayward  &  Co.,  Baltimore,  Md., 
have  been  awarded  the  contract  by  the  Con- 
solidated Gas,  Electric  Light  &  Power  Co., 
of  Baltimore,  for  the  erection  of  a  6,000,000 
cu.  ft.  capacity  gasholder.  Ihe  structure  will 
be  222  ft.  high  and  219  ft.  in  diameter  and 
will   cost   about   $.300,000. 

The  Sanford  &  Brooks  Co.,  Baltimore,  Md., 
at  10.9  cts.  per  cu,  yd.  was  low  bidder  for 
dredging  about  75,000  cu.  yds.  from  the  uoper 
harbor  and  Jones  Falls  for  the  city  of  Bal- 
timore. 

Massachusetts. 

The  city  council  of  Springfield,  Mass.,  has 
passed  an  order  providing  for  a  petition  to 
the  Legislature  for  the  passage  of  an  act 
which  will  permit  the  city  to  bond  itself  out- 
side the  statutory  debt  limit  to  the  extent  of 
$800,000.  for  completing  and  furnishing  the 
municipal  group  and  for  purchasing  land  or 
other   property   as   may   later   seem   necessary. 

The  Boston  Dock  Board  has  under  consid- 
eration the  following  petitions:  Lockwood 
Manufacturing  Co.,  Boston,  for  authority  to 
erect  a  bulkhead  and  fill  in  East  Boston  near 
the  North  Ferry ;  the  Rhines  Lumber  Co.. 
for  authority  to  extend  its  pile  wharf  in  Wey- 
mouth Fore  River;  of  the  city  of  Quincy, 
for  authority  to  build  a  pile  pier,  float  and 
runway  at  Hough's  Neck,  for  beautification 
of  the  harbor ;  of  George  T.  Bendle,  for  a 
wharf  in  Chelsea  Creek;  of  the  Standard  Oil 
Co.,  for  authority  to  fill  in  Chelsea  Creek, 
and  of  Richard  T.  Green  for  a  marine  rail- 
way in  Chelsea  Creek. 

Bids  as  follows  were  received  Dec.  28  by 
the  Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  C,  for  the  construction 
of  the- superstructure  of  the  extension  of  the 
custom  house  at  Boston:  Norcross  Bros., 
Washington,  D.  C,  $1,393,000,  two  years  to 
complete ;  George  H.  Fuller  Co.,  New  York, 
$1,464,200,  20  months  to  complete;  Woodbury 
&  Leighton,  Boston,  $1,535,000,  two  years  to 
complete;  Connors  BroiS.,"' Lowell,  $1,665,000, 
30  months  to  complete.  The  foundation  work 
has  already  been  completed. 

New  Jersey. 

^•Bids   will   be   received   until   8  p.   ni..   Jan. 

10,  by  Board  of  Education,  Union,  N.  J.,  foi 
the  erection  of  i  new  school  building  on  a 
plot  of  ground  on  the  easterly  side  of  Hud- 
son Ave.,  between  Lewis  St.  and  Gardner  St., 
in  the  Town  of  Union,  in  the  County  of  Hud- 
son, N.  J.,  according  to  drawings,  plans  and 
specifications  for  said  building  prepared  by 
Joseph  D.  Lugosch  and  P.  W.  Roos,  associate 
architects. 

^•Bids   will  be   received   until  8  p.   m.,   Jan. 

11,  by  Committee  on  High  School,  Board  of 
Education  of  Jersey  City,  N.  J.,  for  supplying 
various  items  of  furniture  and  equipment  to 
the  New  Technical  and  Industrial  High 
School,  Newark  and  Palisade  Aves.,  in  accord- 
ance with  Section  2  of  the  plans  and  specifica 
tions  on  file  in  the  office  of  the  Secretary  ot 
the  Board.  Copies  of  plans  and  specifications 
and  blank  forms  of  bid  must  be  obtained  at 
the  office  of  the  Supervising  Architect,  Mr. 
John  T.  Rowland,  Jr..  15  Exchange  Place, 
Jersey  City.  G.  Fred  Ege  is  Secretary  of  the 
Board. 

•{•Bids  will  be  received  until  1  p.  m.,  Jan.  12, 
by    Commanding    Officer.    Picatinny    Arsenal. 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Dover,  N.  J.,  for  furnishing  and  delivering  at 
Picatinny  Arsenal  the  following  sheet  zinc. 
Sheet  must  be  cut  to  exact  size  and  corners. 
must  be  true  right  angles :  2,000  sheets  24  5.x 
oO.Td  ins.,  .024  in.  thick,  about  1-5.-528  pounds ; 
2,000  pounds.  9.75x16.5  ins..  .024  in.  thick, 
about  2,012  pounds,  and  137  sheets  3  ft.  by  7 
ins.,  .014  in.  thick,  about  1.49(1  pounds. 

New  York. 

^•Bids  will  be  received  until  10  a.  m.,  Feb.  7, 
by  Georgiana  Griffith,  President,  Board  of 
Trustees  Woman's  Relief  Corps  Home,  Ox- 
ford, X.  Y.,  for  hydraulic  elevator  in  hospital 
building,  including  construction,  plumbing  and 
elevator  work.  Allan  C.  Bakewcll  is  Secretary. 

4«Bids  will  be  received  until   11  a.  ni.,  Feb 

15,  by  Lt.  Col.  J.  G.  Warren,  U.  S.  Fngineer. 
540  Federal  Bldg.,  Buffalo,  N.  V.,  for  remov- 
ing steel  sheet  pile  cofferdam,  Black  Rock 
Shiplock.  Buffalo,  N.  Y. 

Plans  have  been  completed  for  the  new 
plant  to  be  erected  in  the  Flatbush  section  of 
Brooklyn  for  the  Brooklyn  Baseball  Club  of 
the  National  League.  The  plant  will  cost 
$7-50,000  and  will  have  a  capacity  of  30,000 
people.  Charles  H.  Ebbetts,  Brooklyn,  N.  Y., 
IS  the  owner. 

Ohio. 

4*Bids  will  be  received  until  noon,  Jan.  11, 
by  Director  of  Public  Safety,  Cincinnati,  O., 
for  performing  labor  and  furnishing  material 
for  the  erection  of  sleeping  porch  addition  to 
Ward  building  No.  1,  of  the  Branch  Hospital 
according  to  plans  and  specifications  adopted 
and  on  file  at  the  office  of  Harry  Hake  and 
Charles  Kuck,  Arcliitects,  Provident  Bank 
building,  Cincinnati,  O.  E.  P.  Durr  is  Secre- 
tary of  the  department. 

4*Bids  will  be  received  until  noon,  Jan.  25, 
by  Board  of  Directors  of  Longview  Hospital, 
at  the  office  of  Elzner  &  Anderson,  130  Ingalls 
building,  Carthage,  O.,  for  furnishing  the  nec- 
essary labor  and  material  for  the  completion 
of  the  new  Amusement  Hall  on  the  grounds 
of  the  hospital  at  Carthage.  Bidders  shall  sub- 
mit bids  in  lump,  including  the  following  items 
of  construction,  viz. :  Excavation,  masonry  and 
cut  stone,  concreting  (embracing  re-enforced 
concrete  work  and  cementing),  brick  work  and 
terra  cotta,  carpenter  work,  roofing  and  sheet 
metal  work,  plastering,  iron  work,  painting, 
glazing,  plumbing  and  gasfitting,  tiling  and 
marble  work,  electric  work. 

Resolution  is  to  be  introduced  in  the  city 
council  of  Cleveland  by  Councilman  E.  B. 
Haserodt,  calling  upon  Fred  Alber,  superin- 
tendent of  parks,  to  prepare  a  report  show- 
ing the  estimated  cost  of  a  recreation  pier 
at  some  point  between  Gordon  and  Edgewater 
parks   and    recommending  a   site. 

Oklahoma. 

Citizens  of  Guthrie  have  voted  to  sell  $100,- 
000   of   park    improvement   bonds. 

Oregon. 

The  following  bids  were  received  Dec.  27 
by  the  County  Court  at  Portland  for  building 
a  ferry  system  to  operate  between  St.  Johns 
and  Claremont:  Hull  and  cabin— St.  Johns 
Shipbuilding  Co.,  $17,375;  Portland  Ship- 
building Co.,  $18,350.  Boiler— Portland  Boiler 
Works,  $4,150;  Standard  Boiler  Works.  $4,- 
455.  Machinery  and  equipment — St.  Johns 
Iron  Works,  $8,650;  Albina  Engine  &  Machine 
Works,  $8,153;  Phoenix  Iron  Co.,  $9,-500; 
Portland  Iron  Works,  $7,900;  Western  Foun- 
dry &  Machine  Works,  $-5,955;  Nelson  &  Un- 
den  Co.,  $8,165. 

Claussen  &  Claussen,  Architects.  Portland, 
Ore.,  have  plans  under  way  for  a  17-story 
reinforced  concrete  building  to  be  erected  at 
1st  Ave.  and  Pine  St.,  Portland,  for  W.  P. 
Keady. 

Pennsylvania. 

4*Bids  will  be  received  until  11  a.  m.,  Jan. 

16,  by  Assistant  Quartermaster,  U.  S.  Marine 
Corps,  Depot  of  Supplies.  Philadelphia.  Pa., 
for  furnishing  2  prismatic  compasses,  clinome- 
ter, No.  5.400.  with  cases  5.405S ;  2  .A.bney  lev- 


ing  cases.  No.  5,212;  12  rolls  sketching  paper, 
suitable  lor  use  with  the  sketching  cases;  1 
celluloid  protractor.  Xo.  l,S6S.-\;  1  ivory  scale. 
No.  1.320;  1  aneroid  barometer,  No.  5',855 ;  1 
pocket  case  drawing  instruments.  No.  624P;  1 
standard  thermometer.  No.  5,932;  24  thumb- 
tacks. No.  2,601.1;  1  drawing  board,  20x20  ins.. 
No.  2,502 ;  1  T  square,  24  ins..  No.  2,360 ;  1  tri- 
angle scale.  No.  1,62('P;  lo  crow  quill  pens. 
No.  3,206;  12  bl.ick  pi-nclls.  No.  3.:Wi»;  42 
black  pencils.  No.  3,:Wi11HH;  18  pencils,  6 
each,  red,  green  and  blue;  2  bottles  black 
drawing  ink,  Higgin's  or  equal,  %  ounce  bot- 
tles ;  3  bottle  drawing  ink,  red,  blue  and  green, 
Higgin's  or  equal.  ?.i  ounce  bottles;  1  sand- 
paper block.  No.  3,500;  2  No.  3,455R,  12  to 
pound ;  1  roll  Imperial  tracing  cloth,  30  ins.. 
No.  156  (24  yds.)  ;  2  rolls  drawing  paper,  10- 
yd.  rolls,  3U  ins.  wide,  duplex;  1  xvlonite  tri- 
angle. 45  degrees,  and  1  do.  30  and  ijO  degrees. 

®The  contract  for  placing  approximately 
1,500  Raymond  concrete  piles  for  the  founda- 
tions of  the  Webb  Terminal  Warehouse  Build- 
ing to  be  erected  at  Walnut  St.  and  Delaware 
Ave.,  Philadelphia,  has  bepn  awarded  to  the 
Raymond  Concrete  Pile  Co.  of  New  York  and 
Chicago.  Irwin  &  Leighton,  general  con- 
tractors. 

Texas. 

^•Bids  will  be  received  until  3  p.  m.,  Feb. 
15,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and 
wiring  and  lighting  fixtures  of  a  one-story  and 
basement  nonfireproof  building  of  approxi- 
mately 4,235  sq.  ft.  ground  area,  brick  faced 
with  stone  trim  for  the  U.  S.  Postoffice  at  Bon- 
ham,  Tex. 

^Bids  will  be  received  until  noon,  Jan.  15, 
by  School  Board.  Beaumont,  Tex.,  for  the  erec- 
tion and  completion  of  a  two-story  and  base- 
ment brick  and  concrete  school  building  at 
Beaumont.  H.  C.  Mauer,  1  and  2  Gordon 
building,  Beaumont,  Tex.,  is  Architect. 

^Bids  will  be  received  until  noon,  Feb.  -5.  by 
Dan  C.  Smith.  CiU'  Secretary,  Houston,  Texas. 
for  the  construction  of  the  new  Rusk  public 
school  building.  Cooke  &  Co.,  507  Theater 
Bldg..  Houston,  Texas,  are  architects. 

The  city  of  Beaumont,  Texas,  has  voted  to 
issue  $50,000  of   park  bonds. 

Washington. 

•|»Bids  will  be  received  until  noon,  Jan.  19. 
by  Saunders  &  Lawton,  .-Vlaska  Bldg.,  Seattle. 
Wash.,  architects,  for  furnishing  and  install- 
ing pressed  brick,  terra  cotta,  steel  and  iron 
work,  ■  reinforcing  steel,  sheet  metal 
work  and  mill  work  in  the  Washington  State 
Reformatorv-,  Monroe,  Wash.  Plans  and  spe- 
cifications may  be  had  of  the  above  or  C.  B. 
Roe,  superintendent,  at  Monroe. 

The  King  County  Commissioners,  Seattle, 
have  appointed  Lee  Monohan,-J.  C.  Marlow 
and  Thomas  Dobson  as  commissioners  of  the 
Renton  Waterway  district,  to  have  charge  of 
expending  $50,000  at  once  in  the  dredging  and 
straightening  the  Cedar  River  at  Renton.  The 
money  will  be  expended  under  the  supervision 
of  the  county  officers,  who  state  that  work 
will  proceed  at  once. 

Wisconsin. 

E.  J.  Bashcrville  and  J.  W.  Groves,  of 
Madison,  Wis.,  have  secured  an  option  on 
about  270  acres  of  land  near  Pleasant  Branch. 
They  propose  to  dredge  the  stream  to  Lake 
Mendota  to  make  a  channel  for  launches 
and  to  plat  the  land  on  both   sides  of  it. 

Porto  Rico. 

•{•Bids  will  be  received  until  11  a.  m.,  Feb. 
27,  bv  Simon  Morct,  Alcalde,  Ponce,  P.  R., 
for  tire  construction  of  160  lin.  ft.  of  concrete 
bulkhead  and  a  pier  427  ft.  long  and  110  ft. 
wide,  with  a  concrete  and  timber  pile  sub- 
structure, steel  frame,  reinforced  concrete  deck 
and  steel  framed  shed,  at  Ponce,  P.  R.  Bids 
must  be  made  out  upon  the  printed  forms,  ac- 
companied bv  the  plans  and  specifications. 
which  mav  be  obtained  from  the  Bureau  of 
Insular  .-X'ffairs.  Washington,  D.  C,  the  Com- 
missioner of  the  Interior,  San  Juan,  P.  R.,  or 


the  .•\lcalde  of  Ponce,  Ponce,  P.  R.,  upon  the 
<leposit  of  $20. 

Canada. 

*R.  J.  Lcck\,  Regina.  Sask.,  has  been 
awarded  a  contract  at  about  $122,000  for  con- 
structing a  church  at  Saskatoon,  Sask.,  for 
the  Knox  Presbyterian  Society.  The  build- 
ing will  be  of  pressed  brick,  with  Bedford 
stone  trimmings,  and  will  have  a  seating  ca- 
pacity   of    1,110. 

It  is  believed  that  the  present  government 
will  carry  out  the  plans  for  the  development 
of  Courtney  Bay,  the  site  of  the  National 
Transcontinental  terminal  at  St.  John's,  N.  B. 
Bids  on  this  work  were  taken  under  the  for- 
mer administration,  the  Norton-Griffiths  Co., 
London.  England,  at  $7,7011,000  being  the 
low  bidder.  It  is  now  probable  that  the  work 
will  be  awarded  to  that  company  and  work 
started  in  the  spring.  The  contract  will  pro- 
vide for  the  construction  of  a  breakwater 
across  the  entrance  of  the  bay  to  protect  it 
from  the  heavy  seas  which  prevail  whenever 
there  is  a  wind  from  the  south ;  for  the 
dredging  of  an  entrance  to  the  basin  and  the 
basin  itself ;  for  the  construction  of  wharves 
and  warehouses,  and  a  drydock  large  enough 
to  accommodate  the  biggest  ocean-going-  ves- 
sels. 

R.  P.  Reichet  &  Co.,  Victoria,  B.  C,  have 
plans  under  way  for  the  enlargement  of  their 
present  dock  at  Victoria  and  the  erection  of  a 
new  one  of  larger  size. 

Mexico. 

Diego  Fernandez.  City  of  Mexico,  has  ap- 
plied to  the  Department  of  Communications 
for  a  concession  to  construct  an  oil  pipe  line 
in  the  states  of  Tamaulipas  and  Veracruz.  A 
former  application  was  defeated  during  the 
last  session  of  Congress.  According  to  the 
previous  application,  the  line  was  to  cost 
$8,000,000.  It  was  supposed  that  Fernandez 
was  backed  by  an  .\merican  company,  possi- 
bly the  Standard  Oil. 


els.  No.  5,710,  with  cases ;  2  pace  taUies,  No. 
7.854;  2  pedometers.  No.  6,900; '2  field  sketch- 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


PROPOSALS 


PAVING. 

Sealed  liids  will  be  received  by  the 
Board  of  Public  Works  of  Boise  City. 
Idaho,  for  paving  with  asphalt,  asphaltli; 
concrete,  bilullthlo.  'Westermite  asphalt, 
dolanvay,  hassamlte,  plain  concrete,  con- 
crete with  cement  top,  granocrete,  has- 
sani  or  brick  pavement  (with  brick  along 
street  car  tracks)  in  all  -streets  and  parts 
of  streets  in  Paving  District  No.  17,  ap- 
proximating 32S,200  square  yards,  with 
nece.ssar>-  excavation,  gutters,  and  ap- 
purtenances as  provided  for  by  ordinance 
No.  991.  Said  bids  will  be  received  up  to 
2  p.  m.,  February  2nd.  1912.  and  imme- 
diately opened  publicly  by  the  Board  of 
Public  Works  in  the  City  Hall  of  .said  city. 

.Said  pavement  to  be  laid  and  con- 
structed according  to  plans  and  speciflca- 
tlons  which  may  be  seen  at  the  office  of 
the  cit.v  engineer. 

Eiu'h  bid  must  be  in  accordance  with 
the  form  of  proposal  furnished  by  the 
Board  of  Public  Works,  and  accompanied 
by  a  certified  check  on  some  local  bank, 
payable  to  B«lse  City,  for  the  sum  of 
two  thousand  ($2,000)  dollars,  to  be  for- 
feited if  the  successful  bidder  fails  to  en- 
ter into  a  contract  and  furnish  a  good 
and  sufficient  bond,  in  a  sum  equal  to 
twenty-fhe  (259o)  per  cent  of  the  total 
amount  of  his  bid  for  tho  faithful  per- 
formance of  each  and  every  covenant  in 
the  contract. 

The  right  is  reserved  to  reject  any  and 
all  bids,  or  to  let  the  work  as  a  whole  or 
In  parts,  or  for  one  or  more  kinds  of  the 
above  pavements,  as  may  appear  to  the 
best  interests  of  the  city. 

By  order  of  the  Board  of  Public  Works 
of  Boise  Cit.v,  Idaho,  this  third  day  of 
Januar>-.    1912.  KARL.  PAINE, 

President. 

let  recently. 
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SEWERS. 

Seak'il  proposiils  will  i>e  rei-eiwil  al  ibc 
office  of  the  City  Auditor  of  the  City  of 
Mitchell,  Soutli  Dakota,  up  till  S  o'clock 
p.  m.,  on  the  .'ith  day  of  February,  1912. 
for  the  construction  of  lateral  sewers  in- 
cluding labor  and  material,  in  ."iaid  City 
of  Mitchell  as  follows: 

Branch  •■R,"  Mitchell  Sewer  Distrlii 
No.  3,  approximately  1.292  feet  S-iiicli 
pipe,   i  manholes. 

Branch  "S,"  Mitchell  Sewer  District 
No.  3,  appro.ximately  1,065  feet  S-inch 
pipe.  3  manholes. 

Branch  "T,"  Mitchell  Sewer  District 
No.  3,  appro.ximately  1,690  feet  S-inch 
pipe.   4   manholes. 

.\11  complete  and  connected  with  exist- 
ing sewers. 

All  work  to  be  done  in  accordance  with 
plans  and  specitications  on  tile  in  the  of- 
fice of  the  City  Engineer. 

-All  bids  must  be  accompanied  by  a 
certified  check  upon  some  solvent  bank 
in  the  city  of  Mitchell,  or  a  draft  made 
payable  to  the  treasurer  of  said  city,  in 
the  sum  of  five  per  cent  of  the  amount 
of  bid  to  insure  the  signing  of  the  con- 
tract and  furnishing  of  proper  and  ac- 
ceptable bond  in  the  amount  of  forty  per 
cent  of  contract  price,  within  eight  days 
from  time  of  notification  of  the  award  of 
said   contract. 

The  city  reserves  the  right  to  reject 
any  or  all  bids. 

By  order  of  the  city  council.     Dated  at 
Mitchell   this   Cth   day  of  .lanuary,   1012. 
N.  H.  JENSEN. 
City    Auditor. 

SEWERS. 

Notice  is  hereby  given  to  contractors 
that  the  Board  of  Trustees  of  the  Town 
of  Williamsport,  Warren  County,  Indiana, 
will  on  the  l.jth  day  of  January,  1912,  at 
the  hour  of  S  o'clock  p.  m.,  at  the  office 
of  the  Town  Clerk  in  said  town,  let  con- 
tracts for  the  building  of  sewers  in  said 
town.  The  work  to  be  let  is  as  follows: 
3,845  cubic  yards  of  excavation. 
1,579  lineal  feet  of  4-in.  sewer  pipe,  house 

connections. 
4,914  lineal  feet  of  S-in.  sewer  pipe. 
60  lineal  feet  of  10-in.  sewer  pipe. 
500  lineal  feet  of  12-in.  sewer  pipe. 
200  lineal  feet  of  IS-in.  sewer  pipe. 
40  lineal  feet  of  24-in.  sewer  pipe. 
7  manholes. 
S  lamp  holes. 
S  catch  basins. 
Plans  and   specifications   for  said   worl< 
may    be   seen   at    the   office    of    the    Town 
Clerk  of  said  town. 

RUFUS    HAUPT, 
President  of  Board  of  Trustees. 


DEPARTMENT  OF  THE  INTERIOR, 
UNITED  STATES  RECLAMATION  SER- 
VICE.—Washington,  D.  C,  December  13, 
1911.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  Montrose,  Colo.,  until  4 
o'clock  p.  m.,  January  23,  1912,  for  the 
construction  of  12  miles  of  the  West  Ca- 
nal, Uncompahgre  Valley  Project,  In  the 
vicinity  of  Montrose.  Colo.  This  work  In- 
volves the  excavation  of  about  210.000  cu. 
yds.  of  material  in  open  cut,  and  1,750 
lin.  ft.  of  tunnel.  For  particulars  address 
the  United  States  Reclamation  Service, 
Montrose,  Colo.,  519  Commonwealth  Bldg.. 
Denver,  Colo.,  or  Washington,  D.  C  F. 
H.  NEWELL,  Director. 


f.  S.  ENGINEER  OFFICE.  Seattle, 
Wash.,  Jan.  5,  1912.  .Scaled  proposals  for 
dredging  and  excavating  In  I^ake  Wash- 
ington Canal  right  of  way  will  be  received 
at  this  office  until  12  .M.,  February  1.".. 
1912.  and  then  publicly  ojiened.  Informa- 
tion on  application.  .1.  B.  Cavanaugli. 
Maj,  Engrs..  Agent  for  the  State  of 
Washington   and    King   County,    Wash. 


New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.     SECOND  EDITION. 

By  Halbert  P.  Gillette.  M.  Am.  Soc.  C.  E.,  Managing  Editor  of 
"Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains nearly  1.900  pages.     Postpaid,   $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures, 

Including  Diagrams  for  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  15V2  inches;  104 
pages.     Postpaid,  $4.00. 

Cost  of   Electric  Transmission   Lines. 

(Both  Conduits  and   Pole  Lines.) 
The  title  of  this   book,    by  Clarence   Mayer,   is  "Telephone   Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  In 
that    it    does    not    indicate   its   wide   scope.      It   is   6X9    ins.;    300 
pages.     Postpaid,  $4.00. 

Engineers'  Pocketbook  of  Reinforced  Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
— Engineerings  News,  Jan.  14,  1909.  Leather;  iM  X6%  ins.;  374 
pages.     Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch,  M.  .-\m.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  iV*  X  6V4  Ins.;  21B 
pages.      Postpaid,   $4.00. 

Concrete    Bridges   and   Culverts. 

(Both  Railway  and  Highway.) 
By    H.    Gi-attan    Tyrrell.      Leather;     4^X6%    ins.;    272    pages. 
Postpaid,  $3.00. 

Tables  for  structural  Engineers. 

By  Edwai-d  Godfrey.  Leather;  4  X  6^4  ins.;  218  pages.  Post- 
paid. $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F'.  Peckham.     Cloth;    6X9  ins.;  330  pages.     Postpaid,  $5.00. 

Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  large  number  of  engineering  colleges.  Cloth;  6X9 
ins.;   330  pages.     Postpaid,  $3.00. 


Cost    Keeping    and    Management    Engineering. 

By  Halbert  F.   "  '   "'   ~    " 


Cloth;     6X9  ins.; 


270   pages. 

Postpaid,  $1.50 
Postpaid,  $1.09. 
Postpaid,  $1.50. 
Postpaid,  $1.00. 
$1.00. 
Post- 


Gillette  and  Richard  T.  Dana. 
360  pages.     Postpaid,   $3.50. 

Theory  and  Design  of  Reinforced  Concrete  Arches. 

By  Arvid  Keuterdahl,  Chief  of  Bridge  Dept.,  City  of  Spokane. 
Cloth;     6X9    Ins.;    132   pages.      Postpaid.   $2.00. 

Railroad   Location   Surveys  and   Estimates. 

By    F.    Lavis,    M.    Am.    Soc.    C.    E.      Cloth;    6X9    Ins.; 
Postpaid.  $3.00. 

The  Trackmen's  Helper. 

By  J.  Kindelan.     Cloth;  EU  X  7%  ins.;  350  pages. 

Practical  Switchwork. 

By  D.  H.  Lovell.    Cloth;  4 ',4  X  SVi  ins.;  174  pages. 

Maintenance   of   Way   Standards. 

By  F.  A.  Smith.    Cloth;  ^Vz  X  7%  Ins.;  600  pages. 

Railway  Curves. 

By  F.  A.  Smith.     Cloth;  4  X  6i^  ins.;   50  pages. 

Standard   Turnouts.  ( 

By  F.  A.  Smith.  Leather:  4M  X  734  ins.;  41  pages.  Postpaid, 

Engineering  Work  in  Tc-"ins  and  Cities. 

By    Ernest    McCulIough.      Cloth;    6X9    ins.;    510    pages 
paid.  $3.00. 

A  Treatise  on  the  Design  and  Construction  of  Mill  Buildings  and  Other 
Industrial  Plants. 
By  Henry  Grattan  Tyrrell,  C.  E.  (Toronto  University).  Author  of 
Mill  Building  Constiuction  (1900),  Concrete  Bridges  and  Culverts, 
History  of  Bridge  Engineeinng,  etc.-  Cloth;  6X9  ins.;  500  pages. 
650  illustrations.     Price,   $4.00  net,  postpaid. 

"Affords  by  far  the  largest  and  best  collection  of  practical  Infor- 
mation on  Mill  Buildings  yet  published."  —  Engineering  News, 
August  17,  1911. 

Practical  Cement  Testing. 

By  W.  Purves  Taylor,  The  most  complete  book  on  the  subject. 
Cloth;   6X9  ins.;   330  pages.     Postpaid,  $3.00. 

Concrete  Construction — Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill,  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.  A  summary  of  tests  and  conclusions  derived 
therefrom.     Cloth;    6X9  ins.;   184  pages.     Postpaid,   $2.50. 

Surveyor's   Handbook. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.     Leather;  4V'2  X  7  Ins.;  32S  pages.     Postpaid,  $2.00. 

Concrete  and  Reinforced  Concrete  Construction. 

By  Homer  A.  Reid,  Assoc.  M.  Am.  Soc.  C.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  ins.;  906  pages;  715  Illustrations. 
Postpaid.   $5.00. 

Bricklaying  System. 

By  Frank  B.  Gilbreth,  M.  Am.  Soc.  M.  E.  Cloth;  6X9  ins.;  330 
pages.     Postpaid,  $3.00. 

Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-fixed-sum  con- 
tract" famous.     Leather;  iVs  X  7  ins.;  200  pages.     Postpaid,  $3.00. 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.  Cloth;  5>/4  X  7  ins.;  384  pages.  Post- 
paid,  $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.     Cloth;   41/4X7  Ins.;   56  pages.     Postpaid,   $1.00. 

Engineering  Law — The  Law  of  Contract. 

By  Alexander  Haring.  LL.B.,  M.  Am.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railway  Engineering,  New  York  University.  Cloth; 
6X9  ins.;   510  pages.     Postpaid,  $4.00. 

Concrete    Inspection'. 

By  Chas.  S.  Hill.  C.E.  Cloth;  3%  X  6  Ins.  186  pages;  illustrated. 
Postpafd  $1.00. 

Reinforced    Concrete — A    Manual  of  Practice. 

By  Ernest  McCullougli,  M.  West.  Soc.  Engrs.  Cloth;  5X7%  Ins.; 
136    pages;    illustrated.      Postpaid    $1.50. 
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WATERWORKS. 

Se;iled  bids  will  be  received  by  the 
Commissioners  of  the  City  of  Chamberlain 
at  the  City  Hall  in  that  city  up  to  S 
o'clock  p.  m.,  Jan.  29th.  and  then  opened 
for  the  construction  of  an  intalie  crib, 
receiving  well,  pumping  plant,  including 
two  40  HP.  oil  engines,  two  350-gal.  tri- 
plex pumps,  with  all  necessary  piping  and 
fittings,  approximately  3,000  lln.  ft.  10-in. 
water  main,  fire  hydrants  and  appurte- 
nances. 

After  Jan.  10th  plans  and  specltlcations 
may  be  seen  at  the  ofTice  of  the  City  Au- 
ditor, at  the  office  of  the  Missouri  Valley 
Engineering  Company,  40G  Western  Na- 
tional Bank  Bldg.,  Mitchell,  S.  D.,  or  may 
be  secured  by  making  deposit  of  JIO.OO, 
which  will  be  returned  upon  return  of 
plans  and  specifications  in  good  condition. 
Check  for  $500.00  to  accompany  bid. 
December  29,  1911. 

F.  K.  BERRY,  Mayor. 
J.   H.   BINGHAM,   City  Auditor. 


.MISSISSIPPI  KIVKU  CCI.M.MISSKJN 
1st  and  2nd  Districts,  I',  s.  I^n.:,'jin'er  or- 
tice,  Memphis,  Tenii..  .Jan.  >.  1:112.  Scaled 
proposals  for  furnisliing  <uie  locomotive 
crane  will  be  received  at  this  office  un- 
til 12  o'clock,  noon,  Feb.  S,  1912,  and  tlien 
publicly  opened.  Information  on  applica- 
tion.    Clarke  S.  Smith,  Major,   Engrs. 


SEWERS   AND    WATER   WORKS. 

Fallon.  Nev. 
Sealed  proposals  for  the  material  an,l 
construction  of  sewerage  system  and 
water  works  system  for  City  of  Fallon, 
Nev.,  under  bond  issues  of  $10,000  and 
$35,000,  respectively,  will  be  received  by 
the  City  Clerk  up  to  7:30  p.  m.  of  .Jan. 
6th  and  Jan.  7th,  respectively. 

Sewerage  system  consists  of  about  6,000 
lln.  ft.  of  12-ln.  and  10-in.  pipe  sewers 
averaging  6  ft.  deep  and  Imhoff  or  septic 
tank. 

■Water  works  consists  of  about  30.000  lln. 
ft.  of  wood,  converse  steel  or  cast  iron 
pipe,  valves  and  hydrants,  but  no  pumps, 
200,000  gal.  wood  stand  pipe  and  about 
19,000  ft.  B.  M.  of  T,  &  G.  sheet  piling 
work.  Plans  on  file  in  office  of  Engineer, 
E.  P.  Osgood,  Bank  Bldg..  Fallon,  Nev.. 
or  will  be  forwarded  by  City  Clerk,  pre- 
paid, on  receipt  of  $5  per  set  each,  said 
sum  being  subject  to  refund  on  return  of 
papers  in  good  condition. 

Award  will  not  be  made  on  sewer  bid.s 
until  after   opening  of  water  works   pro- 
posals. 
Dated  Fallon,  Nev.,  Dec.  21,  1911. 
W.  H.  REAVIS, 

City  Clerk. 
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Systematic  Research  as  a  Principle  of 
Managerial  Economics. 

Ne.xt  in  importance  to  the  principle  that  pro- 
ducers should  be  paid  in  proportion  to  their 
performance  is  the  principle  that  performance 
be  improved  by  systematic  and  inventive  re- 
search. ."Mthough  it  is  evident  that  the  object 
of  all  management  should  be  to  increase  prof- 
its, both  by  increasing  sales  and  by  reducing 
unit  costs,  it  has  not  been  the  general  practice 
to  investigate  e.xisting  methods  and  machines 
J  systematically  with  a  view  to  reducing  unit 
"  costs.  The  Taylor  scheme  of  timing  the  ele- 
ments of  operation  of  machines  has  merited 
ill  the  praise  that  it  has  received.  .  But  it 
seems  not  to  have  been  perceived  by  many  of 
the  e.xponents  of  "scientific  management"  that 
unit  timing  of  processes  is  itself  only  one 
method,  and  not  the  most  important  method, 
of  conducting  systematic  research  for  the  pur- 
pose of  devising  more  economic  methods  of 
production.  Nor  has  it  been  generally  recog- 
nized that  unit  cost  keeping — which  is  a  much 
older  device — is  also  but  a  method  of  conduct- 
ing a  continuous  research  whose  ultimate  aitn 
is  the  reduction  of  imit  costs. 

Systematic   research,   then,   is  a   broad   prin- 
J       ciple    to   be    applied    in   all   management,   and, 
as  we  shall  indicate,  it  may  receive  application 
in  numerous  ways. 

The  greater  part  of  Wellington's  "Economic 
Theory  of  Railway  Location"  is  devoted  to 
investigation  and  analysis  of  the  costs  of  rail- 
way operation — a  systematic  research.  Using 
the  data  thus  collected,  Wellington  proceeds 
to  solve  for  a  minimum  unit  cost  of  trans- 
portation under  any  given  condition.  His 
whole  treatise  is,  in  fact,  an  application  of  two 
principles  of  the  science  of  management. 

Another  sort  of  systematic  research  has  been 
i,  .  applied  with  remarkable  results  by  certain 
I  manufacturers  and  by  a  few  railway  compa- 
nies. We  refer  to  laboratory  experiments 
with  materials  and  devices.  Research  labora- 
tories are  characteristic  of  many  large  elec- 
trical and  chemical  manufacturing  establish- 
ments. Recently  several  technical  articles  have 
been  published  giving  e.xact  data  as  to  sortie 
of  the  economies  effected  by  investigators  in 
these  laboratories.  That  such  laboratories  have 
long  been  maintained  at  great  expense  is  it- 
self sufficient  evidence  that  this  sort  of  sys- 
tematic research  pays. 

If  we  turn  to  the  various  departments  of 
the  federal  government  we  shall  find  more  or 
less  evidence  of  systematic  research  under- 
taken to  effect  economy  of  production,  but  in 
■  no  department  does  it  approach  in  its  results 
what  has  been  accomplisheti  by  the  Depart- 
ment   of    Agriculture.      Within    the    last    few 


years,    the    wliok    ..::    u:    :..::..:..^    ;,.,.,,.,, 

been  elevated  to  the  rank  of  a  science,  and 
this  change  has  been  due  in  large  measure  to 
the  systematic  research  conducted  by-  the  De- 
partment of  Agriculture.  Profiting  by  this  ex- 
ample, several  railway  companies  have  under- 
taken similar  scientific  investigation  for  the 
purpose  of  teaching  the  farmers  in  their  ter- 
ritory how  to  produce  larger  and  more  profit- 
able crops. 

The  manufacturers  of  machines  have  u.sually 
been  content  to  effect  improvements  slowly, 
either  by  adopting  the  suggestions  of  owners 
of  the  machines  or  by  using  the  invention  of 
some  employe  or  of  sotne  free  lance  in  the  in- 
venting field.  Latterly,  however,  many  of  the 
most  progressive  manufacturers  are  hiring  en- 
gineers to  make  a  systematic  study  of  the 
work  performed  by  the  machines  under  all 
kinds  of  conditions.  Two  results  are  accom- 
plished by  this  sort  of  research:  First,  the 
machine  itself  is  improved ;  and,  second,  meth- 
ods of  using  the  machine  are  bettered,  and 
owners  are  taught  how  to  use  the  machines 
to  greatest  advantage. 

Like  many  another  principle  whose  merit 
is  conceded,  the  principle  of  systematic  re- 
search does  not  as  yet  receive  a  fraction  of  the 
attention  that  it  deserves.  The  majority  of 
business  firms  are  small,  and  the  manager  of 
a  small  firm  is  apt  to  say:  -"Systematic  re- 
search is  all  very  well  for  the  big  business 
concern,  but  we,  being  small,  have  neither  the 
money  nor  the  time  to  devote  to  such  things. 
It  keeps  us  busy  enough  doing  what  we  have 
to  do  now-." 

In  this  argument  we  have  one  of  the  main 
reasons  why  most  small  concerns  remain  small. 
Unless  the  manager  of  a  small  business  takes 
the  time  himself  or  assigns  .sbtncone  else  to 
study  the  problems  of  economic  production 
and  selling,  he  will  always  be  extremely  busy — 
busy  trying  to  keep  from  going  to  the  wall 
under  the  stress  of  competition.  Systematic 
and  continuous  research  is  the  secret  of  the 
rise  of  many  a  small  firm  into  prominence. 
Such  research  usually  begins  with  unit  cost 
keeping  and  a  careful  stud^'  of  the  elements 
of  cost  with  a  view  to  cost  reduction.  Then 
it  may  be  followed  by  the  Taylor  method  of 
unit  timing  of  operations.  Then  laboratory 
and  field  research  may  follow,  leading  to  a 
number  of  small  improvements,  which,  in  the 
aggregate,  however,  add  very  substantially  to 
the  economy  effected.  Finally  .some  radical 
improvement,  so  radical  as  to  merit  being 
called  an  important  invention,  gives  the  busi- 
ness a  great  forward  impetus.  The  invention 
need  not  necessarily  consist  in  a  mechanical 
combination  or  in  a  chemical  combination,  for 
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.i   ..»   .,  ^iw.;..,   ,,,.,,, ..vcd  process  or  prod- 
uct that  is  not  even  patentable. 

Failure  to  succeed  greatly  in  management 
usually  occurs  not  so  much  from  lack  of 
knowledge  of  the  important  principles  of  the 
science  of  management  as  from  failure  to  ap- 
ply them.  Most  of  the  princioles  of  success- 
ful management  are  old,  and  many  of  them 
have  received  sufficient  publicity  to  be  well 
known,  but  managers  arc  curiously  prone  to 
look  upon  managerial  success  as  a  personal 
attribute  that  is  slightly  dependent  on  princi- 
ples or  laws.  In  fact,  however,  managerial 
success  is  hut  an  evidence  of  skill  in  applying 
the  laws  of  management.  The  laws,  it  is  true, 
may  not  have  been  learned  from  books.  More 
often  the"  have  been  derived  from  experience 
and  intuition,  which  is  but  a  way  of  saying 
that  they  have  been  arrived  at  by  a  process  of 
induction.  None  the  less,  every  successful 
manager  owes  his  success  to  an  understanding 
of  at  least  a  few  of  the  important  laws  of  the 
science  of  management,  which  laws  he  has 
diligently  and  skillfully  applied.  This  state- 
ment carries  with  it  another:  "Scientific  man- 
agement" is  tiew  only  in  name.  Every  suc- 
cessful manager,  from  immemorial  time  to  the 
present,  has  applied  laws  of  management  that 
are  scientific.  It  is  true  that  there  has  been 
no  codification  of  the  laws  of  scientific  man- 
agement into  a  science  until  recently.  It  is 
also  true  that  no  scheme  of  management  that 
involves  the  application  of  .only  three  or  four 
of  the  laws  of  management  is  a  science  of 
management,  although  such  a  scheme  may  be 
scientific  management.  An  act  may  be  scien- 
tific but  an  act  can  never  be  a  science. 

The  recent  attempt  to  accredit  a  certain  sys- 
tem of  "scientific  management"  with  the  at- 
tributes of  a  complete  science  of  management 
has  aroused  much  just  criticism;  but  the  critics 
have  themselves  usually  gone  to  an  equal  ex-' 
treme  in  maintaining  that  there  is  no  such 
thing  as  a  science  of  management.  Some,  in- 
deed, have  claimed  that  such  a  science  can 
never  exist.  Prior  to  Aristotle  it  might  have 
been  argued  with  equal  seriousness  that  a 
science  of  reasoning — logic — could  not  be  de- 
veloped, for  it  couhl  have  been  said :  "A 
man  is  born  cither  with  or  without  a  faculty 
for  reasoning  well,  and  cannot  be  taught  to 
reason."  There  is  now  a  science  of  reasoning, 
and  the  science  of  management  is  itself  one 
of  the  developments  of  inductive  logic. 

Among  the  principles  of  the  science  of  man- 
agement, one  of  the  most  important  may  be 
stated  thus : 

To  secure  greatest  economy  of  production, 
regular  systematic  research  should  be  cm- 
ployed,  with  a  view  to  improxmig  materials, 
machines  and  methods. 
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Sjstematic  research  involves  :  ( 1 )  Unit  cost 
keeping  and  cost  analysis;  ('2)  unit  timing  of 
operations;  (3)  laboratory  testing  and  ex- 
perimenting; (4)  systematic  investigation  and 
experimenting  in  shop  and  field  under  working 
conditions. 

In  conducting  such  research  there  is  a  great 
field  for  trained  engineers,  and  particidarly  for 
those  who  have  an  imagination  that  leads  to 
the  invention  of  improved  means  and  methods. 
Few,  we  beheve,  are  wholly  lacking  in  such 
imagination,  and  in  all  it  can  be  developed  to 
a  greater  degree  by  study  and  application  of 
the  principles  of  the  science  of  management. 


Use  of  the  Water  Jet  in  Drilling  Rock. 

in  our  issue  of  Jan.  In  we  published  a 
description  of  a  method  of  preventing  dust  in 
underground  drilling  operations  in  South 
Africa.  This  method  was  the  result  of  an  in- 
vestigation made  at  the  instigation  nf  the 
public  raining  officials  with  the  object  of  pro- 
tecting miners  from  the  ill  effects  of  continu- 
ous work  in  dust  laden  atmosphere.  The  in- 
vestigations led  to  experiments  with  the  water 
jet  and  showed  that  its  use  not  only  prevented 
dust  in  drilling  but  that  the  rate  of  drilling 
was  very  much  increased  and  that  an  economy 
of  from  30  to  50  per  cent  was  effected  in  drill 
bits. 

'The  experience  in  .South  .\frica.  although  a 
new  discovery  in  that  locality,  is  but  a  con- 
firmation of  the  results  produced  with  the 
water  jet  in  this  country.  In  the  columns  of 
ENCiyEERiNG     &     CoKTRACTiNC,    in    (iillette's 


"Rock  E.xcavation"  and  elsewhere  much  has 
been  published  to  show  the  economy  in  the 
use  of  the  water  jet  in  rock  drilling,  and  it  is 
really  surprising  to  find  it  so  little  in  use. 

In  the  system  used  in  underground  work  in 
South  -\frica,  water  under  a  pressure  of  40  to 
.■^(1  lbs.  was  directed  into  the  drill  hole  during 
the  drilling  operations,  thus  killing  the  dust 
before  it  was  made.  The  water  was  carried  in 
a  pipe  to  a  point  near  the  drilling  face  and 
from  the  end  of  the  pipe  a  V2  in.  or  %  in.  hose 
was  used,  ft  is  claimed  that  the  water  flows 
ipiietly  out  of  the  drill  hole  and  down  the  face, 
causing  no  inconvenience  to  the  operator  or 
his  helper.  The  hose  is  flattened  at  the  end. 
more  easily  to  be  inserted  alongside  the  drill 
bit.  The  saving  in  steel  is  said  to  be  from  30 
to  50  per  cent  and  the  rate  of  drilling  accord- 
ii'g  to  the  results  of  the  tests  in  hard  quartzite 
was  shown  to  be  increased  from  0.33  in.  per 
minute  without  water  to  ^."•'^  in.  ]kt  minute  in 
one  case  and  1.34  ins.  jier  minute  in  tlu-  ntlier 
case. 

The  use  of  w'ater  under  jiressure  mvolves 
the  use  of  a  pumping  plant,  which  may  be 
used  to  furnish  the  water  or  to  remove  it  from 
the  work.  The  amount  of  water  necessary  to 
remove  the  particles  of  broken  rock  from  a 
vertical  drill  hole  may  be  calculated  from  the 
formula  wdiich  was  first  published  in  Engi- 
.MEERING  &  CONTH.-^CTING  Feb.  5,  IO118,  and 
which  is  based  on  the  rate  at  which  particles 
of  rock  will  fall  in  water.  In  order  to  lift 
grains  of  rock  vertically  by  means  of  water 
the    velocity    of    the    up    current    must    exceed 


the  veloi:ity  that  the  grains  would  attain  in 
sinking.     The  rule  follows: 

Square  the  diameter  (inches)  of  the  drill 
hole  at  its  mouth  and  multiply  by  the  square 
root  of  the  diameter  (;»  inihes)  of  the  largest 
i/rains  of  sludye.  and  then  multiply  again  by 
sn'cn.  The  result  is  gallons  of  water  per 
minute. 

A  small  pumping  outfit  to  furnish  (i  gals,  of 
water  per  minute  to  0  holes  at  10(i  lbs.  pres- 
sure will  cost  approximately  $1.25  per  day,  in- 
cluding operation,  repairs,  interest  and  depre- 
ciation. As  stated  in  "  Rock  Drilling,"  by 
Dana  and  Saunders,  these  jets  will  increase 
the  output  from  30  to  100  per  cent.  Even  if 
the  cost  per  lineal  foot  amounted  to  50  cts. 
and  the  output  per  day  was  only  50  ft.,  then  a 
■30  per  cent  increase  in  the  output  at  a  cost  of 
$1.25  would  reduce  the  cost  per  lineal  foot  tn 
44  cts.  This  is  an  extremely  safe  estimate  and 
there  should  be  no  reason  why  a  .30  to  100  per 
cent  increase  in  the  output  should  not  result  in 
nearly  as  great  a  reduction  in  the  cost. 

Contractors'  foremen  are  quite  generally 
opposed  to  new  ways  of  doing  work  and  it  is 
only  by  rigid  insistance  that  new  methods  can 
be  put  into  use.  The  average  foreman  more- 
over can  not  be  trusted  to  carry  out  experi- 
ments to  secure  greater  economy  and  such  ex- 
periments must  be  made  under  the  direction  of 
some  person  who  knows  how  to  carry  them 
out.  Otherwise  the  experiment  is  apt  to  fail 
and  the  opportunity  for  saving  money  is  lost. 
This  is  perhaps  one  reason  why  the  use  of  the 
water  jet  in  drilling  has  not  become  as  com- 
mon as  its  economic  merit  w'arrants. 


CONCRETE    AND    REINFORCED    CONCRETE    SECTION 


A     Controllable     Discharge     Concrete 

Dump  Bucket  Especially  Adapted 

for  Pouring  Thin  Walls. 

4  he  accompanying  drawing  shows  a  new  de- 
sign of  concrete  dump  bucket  that  is  especially 
adapted  for  placing  concrete  in  thin  walls, 
even  as  thin  as  3  ins.,  without  waste  or  extra 
handling-  44ie  section  of  the  bucket  is  a  right- 
angle  triangle  with  the  vertical  or  front  side 
free  from  all  mechanism.  4'he  dumping  de- 
vices  are   located   on   the   liyjiDtenuse   and    thus 


the  operation  of  the  bucket  is  easily  effected 
without  interference  from  projecting  steel  re- 
inforcement rods  or  forms.  In  operation  the 
vertical  side  is  brought  up  against  the  steel 
work. 

I  he  dumping  device  is  controlled  by  a  han- 
(11.-  operating  a  cam  that  bears  on  an  equal 
.'rni  lever  that  connects  by  another  lever  to 
the  drop  bottom.  44ie  operator  has  ready 
control  over  the  amount  of  concrete  to  be 
nlaccd  and  by  moving  the  bucket  forwards  and 
backwards  can  place  concrete  in  as  thin  lay- 
ers  as   is   desired.      44iis   liucket   c;in   be   pl.aced 


directly  against  vertical  steel  rods  throwing 
the  contents  of  the  bucket  between  them.  4hc 
shape  of  the  drop  bottom  is  such  that  with  a 
little  experience  the  operator  can  cast  the  con- 
crete through  a  steel  system  from  4  to  fl  ft 
wide. 

'  The  straight  side  gives  the  concrete  a  clear 
fall  by  gravity,  which  produces  a  scouring  on 
the  sloping  side  and  completely  clears  the 
bucket  thus  reducing  to  a  minimum  the  tinn 
for  the  ordinary  cleaning  operation.  When  de- 
sired the  bucket  is  furnished  with  legs  so  that 
it  can  be  set  down  in  an  upright  position.  The 
bucket  is  patented  and  manufactured  b\-  the 
Ranvome  Concrete  Machinerv  Co..  of  I)uncl- 
lin,  N.  J. 


An  Inexpensive  Method  for  Testing  the 
Strength  of  a  Reinforced  Con- 
crete Floor -Slab.* 

The  building  ordinances  in,  nearly  every 
large  city  require  that  the  reinforced  concrete 
floor  systems  of  all  buildings  erected  within 
the  city  limits  be  tested  for  strength.  This 
is  done  by  applying  a  test  load  to  two  or  more 
adjacent  panels  in  one  or  more  floors  of  the 
building.  The  test  load  is  usually  some  multi- 
ple of  the  theoretical  safe  load.  l~he  Chicago 
Ordinances  require  the  superimposed  test 
load  to  be  equal  to  twice  the  live  load,  plus 
the  dead  load.  Previous  to  applying  the  load 
the  distance  from  the  under  side  of  the  slab 
to  be  tested  to  the  top  of  the  floor  beneath  is 
measured  very  accurately.  When  the  load  is 
in  place  this  distance  is  again  measured.  The 
difference  between  the  two  measurements  is 
the  deflection.  The  maximum  deflection  al- 
lowed by  the  Chicago  Ordinances  is  1/700  of 
the  span. 

A  number  of  materials  have  been  tried  out 
for  loading  the  floors ;  such  r,s  pig  iron,  rubble 
stone,  and  bags  of  cement,  gravel  or  sand. 
Where  cartage  charges  and  w-ages  are  high, 
the  cost  of  a  single  test,  using  any  of  the 
above  materials,  will  run  from  $200  to  as  high 
as  $700.  The  latter  figure  may  look  very  high, 
but  a  little  figuring  will  show  that  the  amount 
is  not  excessive  or  unusual.     In  the  first  place 


Fig.    1 — Sketch   of    Controllable   Concrete    Dump    Bucket  for  Thin   Wall   Work. 
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two  slabs  which  nicasun-  l.-v::!(i  ft,  oath,  live 
load  '^-jit  \\}i.  per  sq.  ft.,  it  will  require  about 
200  tons  of  material  for  the  test  load.  Cartage 
on  this  inaterial  to  and  from  the-  job  will  cost 

Per  ton    $1.00 

Unloafiiiig  and  hoistinff l.JO 

Taking  down  and  reloading l.oo 

Total    tost   per   ton S:;..'.ii 

This  makes  a  total  of  $7i"i  for  hantllinj'  the 
;20(l  tons  of  material  and  i~-  a.  very  low  esti- 
mate of  the.  cost  where  laborer's  wages  are 
$3  per  day,  hoisting  engineers  get  $.">.i;ii  and 
tt'iiMis  cost  $7  per  day. 

It  was  while  casting  aliout  fur  sonic  cliciper 
method  for  making  these  tests  that  the  writer 
hit  upon  the  use  of  torpe.l)  sand  in  the  bulk. 
IVtmp  ttirpedo  sand  weiglis  about  lid  lbs.  per 

''ic  ft>ot  as  it  is  shoveled  nito  a  bin  or  pile. 
\  .'-in.  plank  enclosure  was  built  on  the  cen- 
ter line  of  columns,  enclosing  Htior  panels. 
The  I'.cight  of  this  enclosure  in  feet  was  just 
'  lo  of  the  hundreds  of  pounds  per  stiuarc 
't  of  the  test  load.  For  instance,  a  test 
load  <if  4011  lbs.  per  square  foot  retpiire-  a  bin 
3  ft.  7  ins.  high. 

The  sand  can  be  loaded  mtn  wheelb.irrows 
and  hoisted  on  a  brick  hoist,  or.  nmre  cheap- 
ly, in  a  concrete  skip:  or.  still  more  cheaplv, 
if  conditions  permit,  by  means  of  a  bucket 
elevator.  The  sand  should  lie  hoisted  llrst  to 
the  highest  floor  to  be  testeti,  thrown  into  the 
bin  and  leveled  off  even  wit'i  the  sides  of  the 
bin  with  a  straight  edge.  The  cost  of  hoisting 
the  sand  by  the  lirst  method  will  run  abnit 
75  cts.  per  ton;  by  the  secont!  methotl  :io  cts. 
per  ton:  and,  by  the  third  nuthod  15  cts.  per 
ton.  These  prices  include  i-b-icing  the  sand  in 
the  bin  provided  it  is  located  witliiu  'A'\  ft. 
of  the  place  where  the  sand  is  ilelivered  liy  the 

isting  apparatus.     There   is   usually   one  or 
re    of   the    above    mentioned    hoisting    me- 

aiisms  available  on  the  job,  so  that  it  is  un- 
cssary  to  erect  a  hoist  esiiecially   for  test- 
ing purposes. 

As  soon  as  one  floor  is  tcsletl  and  the  lua<l 
is  wanted  on  a  lower  floor,  it  is  not  necessary 
to  low.er  the  sand  by  means  of  a  ht)ist  or  to 
•carry  it  down  a  stairway  as  is  the  case  when 
pig  iron,  rubble,  or  ballast  in  bags  is  used. 
Instead,  all  that  is  needed  is  to  cut  a  small 
hole  In  the  slab  from  beneath  and  let  the 
sand  run  through.  The  hole  can  then  l)e  patch- 
ed at  slight  expense. 

When  as  many  tests  are  made  as  is  re- 
quired the  sand  may  be  droppeil  down  a  stair 
or  elevator  shaft,  through  a  window,  or  down 
a  rubbish  chute  directly  into  wagons.  How- 
ever, there  are  usually  a  number  of  things  re- 
maining to  be  done,  such  as  basement  floors, 
sidewalks,  etc.,  for  which  .i  quantity  of  tor- 
pedo sand  is  needed  so  that  ii  is  seldtmi  neces- 
sary to  remove  any  of  the  sand  from  the 
premises. 

On  a  recent  job  about  loO  tons  of  sand  were 
hoisted  by  means  of  a  bucket  elevator  to  the 
third  floor  and  spouted  through  a  wintlow  on 
to  the  floor.  This  sand  was  then  shoveled 
into  a  bin  covering  two  panels  to  the  required 
depth.  The  load  was  allowed  to  remain  Jl 
hours  for  the  city  inspector  to  make  his  ob- 
servations. .\  hole  was  then  cut  in  the  slab 
and  the  sand  allow-ed  to  run  dt)wn  to  the 
second  floor  where  a  bin  had  been  prepared. 
After  the  test  of  the  secoitl  floor  the  sand 
was  dropped  to  the  ground  and  was  all  used 
for  cinder  concrete  and  for  the  lirst  floor 
which   was   laid  directly   on   the  ground. 

The  entire  cost  of  these  tv.T  tests,  which  in- 
volved the  handling  of  150  tons  of  material 
three  times,   was   slightly   less   than   $5n. 


A  Simple  Diagram  for  Designing  Rein- 
forced Concrete  Culvert  Slabs. 

Contributed    bv    Walter    R.    Roof.    Draftsman, 
•Chicago  Great  Western   Ry. 

!:i  designing  reinforced  concrete  flat  top 
i verts,  floor  slabs,  beam,  etc.,  I  have  found 
by  usin.g  the  accompanying  diagram  that  con- 
siderable time  may  be  saved  in  tedious  trial 
calculations  to  get  a  consistent  relationship  be- 
tween the  depth  of  a  beam  and  the  amount  at 
reinforcement  required  under  given  specifi- 
cations. ' 

The   snocifications   iisfd   in   \h\^   ili.igram   are 


m  accordance  to  tlio.H'  n,c.|  in  this  office;  and 
are  snndar  to  those  recommended  bv  the 
.American  Railway  l-jigincering  .Association, 
the  allowable  uni;  lensilc  stress  in  steel 
(high  carbon*  is  I7,immi  11, s.  per  square  inch. 
and  in  ctnurcte  in  comprtssion  on  extreme 
liber  in  cross  bending  is  75(i  lbs.  per  square 
inch.  I  be  ratio  «•!  ibc  moduli  less  uf  elasticitv 
of   steel   aiid   concrett-   is    15; 

When  width  =  IJ  ins. 
inch   pniuuls   for   a    1: 


fective    depth 


and   M  =  moment  in 
section  and  d  ~  ef- 
luches,    then   J -==  .0204  \/ M, 


R  =  ,vij.-,(lO  pounds. 

The  moments  in  inch  pounds   for  a 
'  ins.  wide  are; 
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which  is  the  equation  of  the  curve  used  in  the 
diagram. 

Example. — Resign  a  slab  for  "a  10-ft.  rein- 
forced concrete  box  culvert  to  take  care  of 
Cooper's  E  -55  loading  plus  -507.  for  impact, 
and  18  ins.  of  lill.  The  dead  loads  in  pounds 
per   square    foot   are; 


Concrete 

Fill 
Track 

Total 

The    live    loads 
width,  as   follovvs 


-.o'Tk--- 


(assumed    total    thickness   at 
slab  to  be  18  ins.) 
150 

-30    (.5(10  pounds  per  foot  distrib- 
—        utcd  over  10-ft.  width.) 
425 


are    distributed    over    10-ft. 


Rcjeiring  to  Diayiom. — Read  across  from 
moment  for  398,900  in.  lbs.  to  intersection  of 
curve.  Read  down  for  effective  depth,  which 
is  in  this  case  1()  ins.  Read  up  for  area  of 
steel  required  per  foot.  This  is  1.08  sq.  ins., 
which  corresponds  to  ?^i-in.  sq.  rds.  4  ins.  cen- 
ter to  center,  as  shown  in  the  auxiliary  scale. 

Other  auxiliary  scales  for  various  sizes  and 
shapes  at  reinforcement  may  be  added  to  the 
diagram  to  suit  the  kind  of  reinforceinent 
used.  Various  combinations  of  the  unit 
stresses  in  steel  and  concrete  and  the  ratio 
of  moduli  of  elasticity  of  steel  and  concrete 
may  be  used  in  making  up  diagrams  in  accord- 
ance with  the  specifications  used  by  any  one 
office. 


R'SUODLDS 
u'. 


The  state  commissioners  of  Washington 
have  resolved  in  favor  of  the  general  use  of 
block  signals  on  electric  as  well  as  steam  roads. 
The  Rostcn  &  Maine  road  has  increased  its 
plants  antl  towers  by  423.  the  Burlington,  1,305, 
and  the  Northern  Pacific  200. 
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Reinforced  Concrete  Lumber  Wharf  for 

the  Panama  Railroad.    Methods  of 

Sinking  Concrete  Caissions  and 

Progress  of  Construction. 

(ST.\FF    ARTICLE.) 

.■\cross  a  tidal  inlet,  at  the  Pacific  terminal.-; 
of  the  Panama  Railroad,  is  being  constructed 
a  reinforced  concrete  lumber  wharf  (iati  ft. 
long  and  0.5  ft.  wide.  This  is  the  first  of  the 
permanent  improvements  to  be  constructed  at 


is  a  variety  of  argillaceous  sandstone,  and  was 
found  in  "the  borings  at  depths  varying  from 
60  to  70  ft.  below  mean  sea  level. 

In  building  the  piers  a  heavily  reinforced 
concrete  cylindrical  shell  1  ft.  thick,  built  in 
(i-ft.  sections,  is  forced  down  to  rock  and  the 
interior  then  filled  with  concrete.  The  bottom 
section  is  a  hollow  frustum  of  a  cone,  interior 
diameter  6  ft.  throughout,  exterior  dianuter  10 
ft.  at  the  base,  tapering  to  8  ft.  at  tlic  toj). 
The  purpose  of  the  enlarged  footin.g  thus 
formed  is  to  minimize  skin  friction  while  the 


the  progress  of  sinking  rciiuir^d.  This  in- 
terfered with  the  sinking  operations,  the  steel 
and  forms  were  difficult  to  handle  on  account 
of  the  limited  standing  room — the  concrete  had 
to  be  placed  laboriously  by  hand  and  required 
a  reasonable  length  of  time  to  set  before  the 
work  of  sinking  could  be  resumed.  These  dif- 
ficulties led  to  casting  6- ft.  sections  on  the 
ground  near  one  of  the  mi-xers.  In  these  the 
vertical  reinforcement  does  not  pass  through 
the  joint  between  sections,  but  bond  is  given 
by  means  of  six  vertical  iron  rods,  made  con- 


Fig.   1 Plan   of   Floor  System   Showing    Location   of   Piers    for    Reinforced    Concrete    Dock    for    Panama    Railroad. 


the  Pacific  end  of  the  canal  and  is  a  part  of 
the  scheme  for  the  completed  Pacifi-  Termin- 
al'of  the  railroad.  It  was  necessary  lO  shut 
off  the  water  from  the  Pacilic  by  means  of  a 
cofferdam  near  the  entrance  of  the  tidal  inlet. 
Two  centrifugal  pumps  were  installed  to  keep 
the  bed  of  the  inlet  dry. 

The  character  of  the  material  for  founda- 
tions was  determined  by  a  line  of  borings 
and  a  test  pit,  sunk  along  the  outer  edge  of 
the  proposed  dock.  For  about  "20  ft.  sand  is 
encountered ;  this  changes  to  a  heavy  bluish- 
gray  clay  which  continues  seme  distance,  when 
a  Layer  of  sand  and  gravel  a  few  feet  thick 
is    found    overlying    the    bedrock.       The    latter 


pier  is  going  down  and  also  to  brin.g  the  unit 
pressure  on  the  foundation  well  within  the 
allowable  limit.  From  the  top  of  the  footing 
section  the  8-ft.  exterior  dirmeter  is  main- 
tained to  the  top  of  the  pier^  giving  a  cylin- 
drical shell  1  ft.  in  thickness.  A  steel  shoe 
attached  to  the  bottom  of  the  footing  serves 
at  once  as  the  bottom  concrete  form  and  also 
as  a  cutting  edge. 

Two  methods  of  construction  have  been 
employed — in  the  first,  the  footing  form  was 
made,  partially  filled  with  concrete  and  low- 
ered by  crane  into  position.  The  successive 
sections,  after  subsequently  completing  the 
footing,  were  then  liuilt  up  :n  place  whenever 


tinuous  by  stout,  square  junctions  threaded  at 
each  end  to  receive  the  rods.  By  this  method 
any  number  of  sections  may  be  built  in  ad- 
vance and  become  well  seasoned  before  re- 
auired  for  use.  They  are  handled  by  crane 
and  lowered  into  position,  the  rods  which  pro- 
ject from  the  preceding  section  passing  through 
holes  left  in  the  section  being  lowered.  The 
top  surface  of  each  section  is  so  molded  as 
to  leave  the  inner  half  of  the  ring  about  1  in. 
higher  than  the  outer  half ;  the  lower  surface 
(  corresponds.  The  sections  then  fit  into  each 
other,  the  joint  being  strengthened  by  a  rich 
cement  mortar.  The  footiiig  and  3  ft.  of  cylin- 
drical   shell    are    made    as    before,    the    upper 
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Fig.   2 — Cross   Section   of    Dock    between    Piers. 
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Ffg.   3 — Section   Through   Pier   and   Girder,   Showing  Concrete    Shell   for   Sinking    Pier. 


surface  of  this  3-ft.  section  being  prepared  to 
receive  one  of  tlie  sections  cast  on  the  ground. 
Collapsible  steel  forms  are  employed  in  6- ft. 
lengths  for  the  inside  and  3-ft.  lengths  for 
the  outside  forms.  The  footing  has  a  special 
outside  form.  The  concrete  used  in  the  shell 
is  a  1  :-2 :4  nii.xture ;  that  for  the  filling  is 
1  ;3  :>").  The  interior  of  the  cylinder  is  rein- 
forced with  French  rails  against  bending. 

Sinking  Piers. — It  was  ;u  first  proposed  to 
sink  the  piers  bv  water  jets,  pipes  passing 
down  through  the  shell  and  contracting  into 
a  nozzle  at  the  bottom  being  inserted  for  this 
purpose.  The  material,  especially  the  clay 
stratum,  is  so  hcavv.  compact,  and  stiff  that 
a  pressure  of  about  I'iO  lbs.  per  square  inch 
brought  about  scarcely  any  penetration.  Orange 
peel  excavation  in  the  upper  strata  proved  to  be 
less  efficient  than  hand  excavation,  so  the  lat- 
ter has  been  finally  resorted  to  and  carried 
out  wherever  practicable. 

There  were  on  hand  several  Star  drills,  and 
these  have  been  utilized  as  windlasses  for  rais- 
ing and  lowering  specially  constructed  buck- 
ets of  about  5  cu.  ft.  capacity  into  the  piers. 
Two  or  three  men  work  with  shovels  at  the 
bottom  of  the  pit,  taking  material  from  under 
the  shoe  and  gradually  leveling  off,  the  cais- 
sons then  sink  of  their  own  weight. 

At  about  elevation — 43,  th,;  clay  becomes  sat- 
urated and  extremely  soft  and  the  caissons 
take  a  sudden  drop  of  from  3  to  6  ft.  due 
solely  to  their  weight,  no  excavation  being 
necessary  to  accomplish  this.  The  material 
forces  its  way  up  inside  the  caisson  from 
the  bottom  to  distances  of  from  12  to  lo  ft. 
From  this  point  down  w^ater  is  present  iirac- 
ticallv  until  the  rock  is  met  with,  difficulty 
of  its  control  making  it  impracticable  to  con- 
tinue hand  excavation.  The  orange  peel  buck- 
et, operated  from  one  of  the  cranes,  accom- 
plishes the  work,  and  just  before  reaching 
rock  the  material  again  becomes  almost  im- 
pervious, allowing  the  men  to  enter  and  ad- 
just the  steel  shoe  to  the  foundation.  The 
shoe  is  embedded  for  about  1  ft.  in  the  rock, 
and  a  conical  depression  is  formed  at  the  bot- 
tom, either  by  hand  or  by  means  of  a  small 


charge  of  dynamite;  this  gives  the  concrete 
used  for  filling,  a  firm  bond  with  rock  founda- 
tion. 

Suferstruclure.— The  tops  of  the  caissons 
are  10  ft.  above  mean  sea  level ;  the  surface  of 
the  floor  is  at  elevation  xl".  The  concrete 
filling  for  the  caissons,  wdiich  is  reinforced 
from  ground  rock  to  top  with  four  double 
rows  of  French  rails,  connected  by  fishplates, 
is  continued  into  the  forms  for  the  main 
girders,  the  girders  and  tho  caissons  thus  be- 
ing set  monolithically.  The  ends  of  each  gird- 
er are  embedded  in  a  block  of  concrete  5  ft. 
wide  at  the  bottom,  where  they  join  the  cais- 
son filling;  having  rectangular  cross-sections 
in  the  parts  projecting  beyond  the  caissons,  30 
ins.  thick  and  4  ft.  8  ins.  deep.  It  is  rein- 
forced with  16  bars  of  1-and  l%;-in.  twisted 
steel,  enclosed  in  stirrups  of  twisted  'A-in. 
bars. 

On  the  water  side  of  the  wharf  will  run  a 
railway  track,  directly  over  the  outer  row  of 
caissons.  A\\  beams,  except  the  two  at  the 
edges  of  the  wharf,  will  be  15  ins.  thick  and 
3  ft.  9  ins.  deep ;  the  edge  beams  will  be  14 
ins.  thick  and  3  ft.  deep.  The  main  reinforc- 
ing in  the  middle  of  each  beam  will  consist 
of  eight  1-in.  twisted  bars,  with  stirrups  of 
%-in.  twist  placed  about  every  18  ins.;  and 
the  track  beams  will  have,  as  additional  re- 
inforcement at  the  juncture  with  the  main 
girder,  two  l'/4-in.  twisted  bars,  extending 
into  the  girder  from  each  side,  or  four  at 
each  caisson. 

Fourteen  feet  below  the  tops  of  the  caissons, 
or  4  ft.  below  mean  sea  level,  the  caissons  of 
the  outer  row  are  joined  together  with  tie 
girders;  and  at  the  same  elevation,  a  tie  girder 
extends  from  the  caisson  across  to  its  mate 
of  the  inner  row.  The  tie  girders  are  2  ft. 
deep  and  22  ins.  thick  and  reinforced  with 
eight  1-in.  twisted  rods,  with  %-in.  stirrups. 
Each  caisson  of  the  row  next  the  land  is  an- 
chored by  means  of  a  steel  rod,  1%-ins.  in 
diameter,  extending  about  100  ft.  to  a  "dead 
man,"  buried  7^  ft.  underground.  The  "dead 
man"  is  of  concrete,  7%.\3x3^4  ft.  in  dimen- 
sions.    On  top  of  the  whole  is  a  reinforced 


PROGRESS  IN  SINKING  CAISSONS. 


Caisson 

20-B    

22-B    

21-B    

23-C    

24-D    

24-C    

20-A    

21-A    

22-A    

23-A    

23-B    

24-B    

24-A    

19-.A     

12-A    

11-A    

11-B     

10-B     

9-B     

12-B    


No. 


Date  , 
of  startinff. 
.Mar.  22,  1911 
.Mar.  2a.  1911 
.Mar.  30,  1911 
.Apr.  1,1911 
.Apr.  11,  1911 
.Apr.  21.  1911 
.Apr.  28,  1911 
.May  6,  1911 
.May  12.  1911 
.Mav  23.  1911 
.Mav  2fi.  1911 
.June  2.  1911 
..Iiine  3.  1911 
.June  7,  1911 
.June  12.  1911 
.June  13,  1911 
.June  15,  1911 
.June  17.  1911 
.June  21,  1911 
.June  29, 1911 


Date 
at  rock. 
May    18 


June 
June 


June     a 
June   10 


PANAMA 

R.  R.  DOCK 

Rate  of  progress  to  June  30,  1911 

Pene- 

Pene- 

Elevation 

tration. 

Hours 

tration 

of  rock. 

Feet. 

at  work. 

per  hr. 

—60.25 

49.62 

147.00 

0.337 

57.80 

124.25 

.466 

—61.00 

50.80 

117.50 

.432 

—63.42 

56.72 

147.75 

.384 

56.83 

140.00 

.406 

47.50 

100.00 

.475 

—60.83 

59.85 

102.01) 

.586 

—61.67 

60.92 

129.00 

.472 

59.39 

13G..^0 

.435 

47.83 

12r..0O 

.383 

56.00 

12S..S0 

.436 

45.34 

115.00 

.394 

47.66 

111.00 

.429 

36,17 

.S2.00 

.441 

35.83 

92. OU 

.389 

43.75 

99.00 

.442 

24.83 

63.00 

.394 

39.59 

84.00 

.471 

21.17 

49.00 

.432 

5.17 

15.00 

.345 

902.77 

2,107.50 

.428 

Total    

General  average 

A  small  hole  was  due  bv  orange  peel  In  eich  case  at  location  of  piers.  As  the  ground  is  irreg- 
ular this  accounts  for  varying  -penetrations'  when  the  rock  is  met  with  at  nearly  the  same  ele- 
vations' also  for  discrepancv  between  "Elevation  of  rock"  and  ■•Penetration"  columns  for  any  one 
pier     Labor  based  on  9-houf  day  in  effect  on  Panama  Railroad. 
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concrete  slab  G  ins.  thick.  The  system  is  de- 
signed to  support  a  uniformly  distributed  Uvc 
load  of  400  lbs.  per  square  foot,  and  a  con- 
centrated live  load  over  the  track  beams  equiv- 
alent to  the  weight  of  a  301  class  locomotive. 
The  track  comes  immediately  over  the  outer 
line  of  piers,  with  extra  piers  following  the 
track  where  it  curves  at  each  end  of  the  dock. 


Analysis  for   Moments  in   Continuous 
Beams  of  Non-Uniform  Section. 

Contributed  by  S.  Ingberg,  Structural  Engineer, 
with  ..lames  Stewart   &  Co.,  Cliicago,   111. 

Continuous  beams  with  enlarged  sections  at 
the  supports  are  common  in  building  construc- 
tions since  it  is  economical  to  take  care  of  the 


cording  to  the  principles  of  flexure  this  ex- 
pression for  the  moment  is  equal  to  the  second 
derivative  of  the  deflection  y  with  respect  to  x, 
multiplied  by  a  section  constant,  or,  for  the 
portion  x^o  to  ;r^»' 
d'y 
Eh ^Ma  +  V2wLx — V2WX'. 
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Fig.    4 — Longitudinal    Section    of    Track    Beam    and  Intermediate  Beam. 


Plant— The  main  part  of  the  construction 
plant  consists  of  two  locomotive  cranes,  one 
having  a  capacity  of  15  tons  at  10  ft. 
radius,  the  other  a  capacity  of  20  tons  at  12 
ft.  There  are  three  concrete  mixers;  two  of 
%  cu.  vd.,  and  the  third  of  ^  cu.  yd.  ca- 
pacity :  six  No.  1  and  No.  3  Emerson  pumps, 
for  keeping  the  cylinders  dry  during  sinking ; 
a  marine  boiler,  which,  however,  furnishes 
power  to  other  units  besides  the  dock  proper ; 
and  about  a  dozen  Star  drills.  The  pumps  are 
operated  by  steam  from  the  boiler,  and  the 
cranes  and  one  mi.xer  by  self-generated  steam; 
the  remainder  of  the  plant  by  compressed  air. 

Progress  of  Work. — Caisson  construction 
was  begun  the  last  week  in  February,  1911, 
and  work  on  sinking  the  first  caisson  began 
March  22.  Work  was  commenced  on  the  in- 
ner line  of  piers  starting  at  bent  20,  and  car- 
ried toward  the  nearer  end  of  the  dock,  the 
other  corresponding  piers  being  placed  as 
work  progressed. 

The  accompanying  table  showing  rate  of 
progress  of  sinking  operations  from  the  start 
of  the  first  caisson  to  June  30,  1911,  as  given 
in  the  report  of  S.  B.  Williamson,  division 
engineer   Pacific   division. 

The  caissons  are  designated  as  in  Fig  1. 
The  numerals  refer  to  the  number  of  the  bent 
and  the  letters  to  the  position  of  the  caissons 
in  the  bent,  the  letter  A  referring  to  the  out- 
side caisson  of  any  bent,  B  to  the  one  next 
inshore,  and  so  on. 


greater  moment  at  the  supports  on  a  greater 
depth  of  beam.  On  the  other  hand  continuous 
or  partially  continuous  beams  designed  for 
center  moment  alone  are  sometimes  made  of 
greater  section  over  the  central  portion,  the 
ends  being  designed  to  take  shear  rather  than 
moment.  The  ordinary  analysis  for  the  con- 
tinuous beam  assumes  its  section  to  be  uniform 
with  a  constant  moment  of  inertia,  /,  and  the 
elastic  properties  of  its  materials  to  be  also 
constant  with  a  modulus  of  elasticity,  E.  Any 
variation  in  either  of  these  properties  will 
affect  the  distribution  of  stress  in  the  beam, 
the  more  rigid  portions  receiving  in  general 
the  greater  stresses.  In  the  following  analysis 
the  modulus  of  elasticity  is  assumed  to  be  con- 
stant and  the  cross  section  to  be  a  rectangle  oi 
constant  width  but  of  varying  depth.  The 
ratio  of  the  moment  of  inertia  of  two  sections 
is  taken  to  vary  with  the  ratio  of  their  depths 
cubed.  This  is  true  for  homogenous  mate- 
rial and  nearly  true  for  a  non-homogenous 
material  like  reinforced  concrete  when  the  re- 
spective ratios  of  steel  to  concrete  area  are  not 
too  far  different  for  the  two  sections. 

I.    THE   VARYING    PORTION    RECTANGULAR. 

A  beam  is  shown  in  Fig.  1  (a)  as  fixed  at 
the  supports  and  with  an  enlargement  of  length 
r  and  total  depth  rfo,  the  depth  of  the  central 
portion  being  di.  In  Fig.  1  (b)  a  beam  of 
span  L  is  shown  continuous  over  an  indefinite 
number  of  supports  with  an  enlarged  central 
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Fig.  1. 


Similarly  there  is  obtained   for   the  portion 
L 
x=r   to   x= — , 
2 
Sy  L 

Eh—-=Mox+  ViwLx'—VcWx'—Mo l/24:wL' 

Sx  2 

(3) 
Since  the  two  curves  whose  diflferential  equa- 
tions are  gr\'en  by  (2)  and  (3)  have  a  common 
tangent  at  the  point  .r=?- 
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Fig.  5 — Longitudinal   Section   of  End   Beam. 


C.'.  '-.x  — >>,-■!— -4=^-^'^ 


Five  panels  of  the  superstructure  had  been 
completed  up  to  Jan.  1,  1912.  For  each  uni- 
form panel,  102.4  cu.  yds.  of  concrete  are 
used.  All  the  concrete  for  a  panel  is  laid  in 
one  day  from  the  J^-cu.  yd.  portable  mixer 
employed.  A  panel  is  laid  every  fourth  day, 
the  additional  time  being  required  for  placing 
the  forms  and  the  reinforcing  steel. 


The  Denver,  Northwestern  &  Pacific  R.  R. 
is  reported  to  have  finished  its  long  projected 
extension   to  Salt  Lake   City. 


portion  of  length  L — 2r  and  total  depth  dx,  the 
depth  at  the  support  being  _t/o.  The  analysis  for 
the  loadings  given  below  will  apply  to  either  of 
these  cases  or  to  any  combination  of  the  two, 
the  length  L  being  taken  to  be  that  of  the 
effective  clear  span. 

(a)  Uniform  Loading. — With  a  uniform 
load  of  w  per  unit  length  of  beam,  the  mo- 
ment, M,  at  any  point  distant  x  from  the  left 
support  is 

M=JWo-1-%otL^— Vaw-r'  (1) 

where  Mo  is  the  moment  at  the  support.     Ac- 


Mor+%wLr — V^wr' 


M(,r-\-%wLr- 


L      wL' 

-Vewr'—M« . 

2        24 


h 

Solving  for  Mo  and  substituting  wL=W ,  the 
total  load  on  the  beam. 
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In  Fig.  2  the  upper  curves  are  the  plots  of 

/o 

Ea   4  for  five  values  of  ,  taking  the  same 
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The  lower  curves  are      where 


to  vary 

the  corresponding  plots  for  the  center  moment 
siu  which  is  obtained  from   Eq.   1  by  placing 

L 
r=— ,  whence      M,=M»+%irL. 
•> 


Determming  the  values  nf  the  coetficicnts  .^. 
B  and  C  in  the  usual  manner  and  integrating 

,  «j. 
in  terms  of  :  an  expression  is  obtained  lor  — 


determinate  expression  is  obtained  which  gives 

ll'L           d.  r 

M%= for  — =1,  the  terms  in  —  can- 

12             d,  L 
celling  out  of  the  expression. 

(b)    Load   P  at   the   Center— The  general 
moment  equation  now  becomes 

arid  in  a  manner  similar  to  that  in  (a)  the 
following  expression  results  for  the  moment  at 
the  support : 
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The  curves  in  Fig.  G  are  plots  of  this  equa- 
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Fig.  2. 

(b)  Load  P  at  the  Center. — The  expression 
for  moment  for  thi.s  condition  of  loading  is 

M=Ah+^Px. 
ind  by  the  same  method  as  was  outlined  above 
for  (a)  the  following  solution  results  for  the 
negative  moment ; 
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which  equated  to  that  obtained  from  the  equa-  tion,   as   also   of   that    for   the   corresponding 

tion  for  the  central  portion  of  the  beam  with  positive  moment,  \f,. 

x^r  in  both  expressions,  gives  the  following  Apf<!icalio>i  to  Structures. — The  above  analy- 

solution  for  the  negative  moment :  sis  may  within  its  limits  he  used  to  find  the 


PL 
W.=  -  -5- 


and 


[ 


Mo-  - 


\VL 
12 


.(5) 


\f,=.\h+ViPL  (6) 

The  curves  in  Fig.  3  are  plots  of  equations  5 
and  6,  the  values  for  Mi  being  obtained  by 
reading  the  coefficients  at  the  left  and  those  for 
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The  upper  curves  of  Fig.  5  are  plots  of  this  moments  in  continuous  beam  members  subject 

d„  to  pure  flexure.     It  can  also  be  used  in  the 

equation  for  a  range  of  values  of  —  and  the  analysis  of  arches  supported  on  columns  where 

d,  the  absence  of  end  support  precludes  the  pres- 
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Fig.  4. 
W.  by  reading  at  the  right. 

n.  THE  VARVING  PORTION  TRIANGULAR. 

The  outline  of  the  beam  may  be  of  the  form 
shown  in  either  (a)  or  (b)  of  Fig.  4,  depend- 
ing on  the  relative  values  of  d.-,  and  d,,  and 
since  only  symmetrical  loading  is  considered,  it 
may,  as  in  /,  be  either  continuous  over  an  in- 
definite number  of  supports  or  fixed  ended,  or 
a  combination  of  the  two. 

(a)  Uniform  Loading. — For  the  portion 
r=o  to  .r=r  the  depth  at  the  point  distant  x 

x 
from  the  left  support  is   [da— —{do — rfO],  and 

r 
hence  the  moment  of  inertia  at  the  same  point 

.    ,   fdo      xfd^        M' 

'S  ii  I J  -  -I  J  -  1  I  I  ,  where  I:  is  the  mo- 
ment of  inertia  of  the  central  portion  of  uni- 
form depth  di. 

ay'       Mo  +  iwL  -  iwt:' 


ix' 


i^rHi-')]' 


ABC 

—  +  Z2  +  T3 

it      ^       ^ 


lower  curves  give  the  corresponding  positive  ence  of  any  thrust,   an   equivalent   triangular 
do               _  bracket  being  substituted  for  the  curved  out- 
moments.     For  — =1   eq.   7  becomes  indeter-  line.    In  reinforced  concrete  the  beam  with  the 
di  enlarged  section  at  the  support  has  been  much 
minate,     but    by    successively    differentiating  used  as  a  means  for  decreasing  the  depth  of 
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beam  at  the  center  of  the  span.  In  the  so- 
called  cantilever  slab  and  beam  constructions 
the  slab  is  given  a  greater  depth  for  a  distance 
on  each  side  of  the  beams  for  a  similar  reason. 
By  comparing  the  curves  it  is  seen  that  the 
triangular  bracket  is,  for  the  same  amount  of 
material,  more  effective  than  the  rectangular 
form  in  producing  any  desired  change  in  mo- 
ments. Cost  of  construction  may,  however, 
materially  modify  this  relative  economy.  The 
curves  further  furnish  evidence  as  to  the  eco- 
nomic length  and  depth  of  bracket  that  will 
effect  a  given  increase  or  decrease  in  either  of 
the  moments.  For  any  one  condition  of  load- 
ing the  numerical  sum  of  the  latter  remains 


On  account  of  the  number  of  variables  no 
graphic  solutions  will  be  made  for  these  equa- 
tions, but  two  cases  will  be  considered  for  each 
limit  in  the  position  of  the  notch.  When  the 
same  is  at  the  support  and  cut  half  way  into 
the  depth  of  the  beam  for  length  of  one- 
twentieth  of  the  span, 

r  q  Ik 

-=0,  —=.05,  — =8. 
L  L  I, 

Whence  i?^.435  zvl,  a  reduction  in  the  total 
shear  of  13  per  cent  and  an  increase  in  the 
unit  shear  of  74  per  cent,  compared  with  what 
obtains  for  a  beam  of  uniform  section  through- 
out.    The  negative  moment  3/0= — .04  wL\  a 
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The  shear  at  the  left  support  will  undergo 
little  change,  but  the  negative  moment  will  be 
increased  13  per  cent  and  the  center  moment 
will  be  -|-.0308wL',  against  .0417  for  a  beam  of 
uniform  section,  a  decrease  of  26  per  cent  in 
moment  and  an  increase  of  196  per  cent  in 
fiber  stress.  If  the  notch  were  cut  into  the 
width  of  the  beam  by  the  same  amount  the 
center  moment  would  be  decreased  3  per  cent 
and  the  fiber  stress  increased  94  per  cent.  A 
similar  cut  in  a  simple  beam  would  increase 
the  outer  fiber  stress  100  per  cent. 

(b)  Load  P  at  the  Center. — The  expression 
for  the  moment  over  the  left  half  of  the  beam 
is,  Mo+Rx,  and  for  the  right  half, 

Mo  +  Rx  -  p(x  -  j\ 

Assuming  the  notch  to  be  wholly  in  the  left 
half  of  the  beam,  the  first  of  the  above  ex- 
pressions is  integrated  twice  over  the  three 
portions,    x^o    to   x^r,   x=r   to   x=q,  and 
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constant  for  all  symmetrical  changes  in  the 
shape  of  the  beam,  but  the  distribution  of  the 
moment  is  greatly  influenced  by  the  resulting 
changes  in  the  rigidity  of  its  different  portions 
and  the  quantity  subject  to  the  greatest  rela- 
tive change  is  the  positive  moment  for  uniform 
loading. 

III.  THE  NOTCHED  BEAM. 

A  beam  will  seldom  be  notched  in  practice, 
but  the  discussion  is  here  introduced  in  order 
to  investigate  the  effects  of  defects  in  the 
beam  on  the  distribution  of  the  moment.  A 
fully  continuous  or  fixed-ended  beam  is  as- 
sumed as  before  (Fig.  7),  the  distance  from 
the  left  end  to  the  near  side  of  the  notch  being 
r  and  that  to  the  far  side  q.  The  notch  may  be 
cut  so  as  to  diminish  either  the  width  or  the 
depth  of  the  beam,  or  both,  the  moment  of 
inertia  of  the  reduced  section  being  I,  and 
that  of  the  uncut  section  h. 

(a)  Uniform  Loading. — The  general  mo- 
ment equation  is, 

M=.'\h+Rx—\^wx'=EI 

Sx' 
where  R  is  the  shear  at  the  left  support.  Three 
portions  of  the  elastic  curve  must  be  consid- 
ered— namely:  that  between  the  left  support 
and  the  notch,  that  over  the  notch,  and  that  to 
the  right  of  the  notch.  Integrating  the  second 
derivative  twice  for  each  of  these  portions  and 
determining  the  constants  by  the  conditions 
that  both  tangent  and  deflection  equal  zero 
when  x=o  and  when  x=L  and  by  the  further 
conditions  that  the  tangents  and  deflections  for 
the  adjacent  portions  are  equal  when  .r=r  and 
when  x~q,  eight  conditions  result  for  the  de- 
termination of  six  constants  of  integration  and 
the  quantities  R  and  Mo.  Solving  for  the 
latter. 


decrease  of  52  per  cent  and  an  increase  in  the 
outer  fiber  of  92  per  cent  if  the  same  is  as- 
sumed to  vary  as  the  square  of  the  depth.  In 
comparison,  if  at  any  point  in  a  simple  beam 


Fig.    7. 

The  second  e.xpression  for  moment  is  simi- 
larly integrated  over  the  right  half  of  the 
beam.  Determining  constants  in  the  manner 
indicated  for  (a),  the  following  solution  re- 
sults : 
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)4(r;  oa  ry--?]4(r;  Oe-a-lt-ai 

m  -  ')(.i  -iy  m  -  occff-  <i)'^  <i)■)-^  oi 
[ft-.)((a'-(f)>-i 


M„ 


[ 


RL\ 

2 


+  1      - 


G-oe-a 


(11) 


.(12) 


the  depth  be  decreased  by  one-half,  the  outer 
fiber  stress  will  be  increased  by  300  per  cent. 
The  maximum  positive  moment  occurs  at  .444L 
and  equals  -i-.0545xt'L",  and  the  negative  mo- 
ment at  the  right  support  equals  — .105wL, 
which  represent  increments  in  moments  and 
fiber  stresses  of  31  and  26  per  cent  respectively 
over  what  obtains  for  a  beam  of  uniform  sec- 
tion.    If  a  similar  notch  be  cut  one-half  into 

h 
the  width  of  the  beam  at  the  support,  — =2,  and 

/i 
the  shear  will  be  reduced  to  .4787^1,  and  the 
negative  moment  at  the  support  will  be  .OlwL", 
which  latter  represents  a  reduction  in  moment 
of  16  per  cent  and  an  increase  in  fiber  stress  of 
68  per  cent. 

If  a  notch  one-twentieth  of  the  span  in 
length  be  cut  one-half  into  the  depth  of  the 
beam  and  be  located  to  the  left  of  its  center. 


+  1 


These  equations  hold  for  values  of  —  from 
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For  a  notch  in  the  right  half  of  the 


-!-[G-Oa-£y4'->][G-O((0-(i)>'] 

^-[(^O(^I)-][(^O((0-K0-(Iy)-^3]f 


(10) 


beam  the  origin  of  coordinates  should  be  taken 
at  the  right  support. 

r  q  do 

For  — =0,  —=.05,  and  — =2, 

L         L  di 

R=AP  and  il/o=— .0567PL,  against  .5P  and 
— .VlhPL  for  a  uniform  beam.  The  unit  shear 
will  be  increased  60  per  cent  and  the  outer 
fiber  stress  82  per  cent.  The  center  moment 
will  be  increased  15  per  cent  and  the  moment 
at  the  right  support  33  per  cent.  The  same 
notch  cut  into  the  width  of  the  beam  would 
decrease  the  shear  at  the  left  support  by  6.5 
per  cent  and  the  moment  by  17  per  cent,  the 
latter  giving  an  increase  in  the  flexural  outer 
fiber  stress  pf  66  per  cent. 

r  q  do 

For  —=.45,  —=.50,  and  — =2, 

L  L  dx 

R=.oP,  Mo=— .154PL.  and  the  moment  at 
the  center  is  +.0%PL,  a  decrease  of  23.5  per 
cent.  If  the  notch  were  cut  into  the  width  of 
the  beam  the  center  moment  would  be  de- 
creased 4  per  cent. 

It  is  thus  seen  that  the  action  of  continuity 
has  a  favorable  influence  in  preventing  failure 
in  continuous  beams  in  its  tendency  to  reduce 
the  moment  on  the  portions  which  due  to  de- 
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fects  or  overstress  have  in  part  lost  their 
rigidit}-.  It  should  also  be  noted  that  there  is  a 
second  effect  in  the  same  direction  produced 
by  the  lowering  of  the  modulus  of  elasticity  at 
the  points  where  the  material  is  defective  or 
overstrained.    Since,  however,  these  effects  do 


not  come  in  until  the  elasti.:  limit  has  been  ex- 
ceeded there  is  little  justitication  for  designing 
any  portion  of  a  continuous  beam  for  less 
■  moment  than  that  present,  considering  elastic 
conditions  to  obtain.  The  large  percentage 
variation    in   the   positive   moment  under  uni- 


form load  as  produced  by  the  changes  in  the 
rigidity  at  the  support  justifies  the  practice  of 
designing  the  center  portion  of  a  greater  mo- 
ment than  the  theoretical  quantity.  It  is  only 
with  regard  to  ultimate  failure  that  continuitj 
offers  an  addition  to  the  factor  of  safety. 


Notes  on  Sui^eying  Methods  for  the 

Construction    of    a    Double    Tube 

Tunnel  Under  the  East  River, 

New  York.* 

The  tunnel  lies  under  the  East  River,  be- 
tween South  Ferry,  Manhattan  and  Joralcmon 
St..  Brooklyn.  It  consists  of  two  parallel  sin- 
gle-track tubes,  of  the  usual  cast-iron  ring  con- 
struction, having  an  interior  diameter  of  15 
ft.  6  ins. 

Between      the      Manhattan      and      Brooklyn 


a  practicable  basr  almut  .i.OOO  ft.  long  might 
be  obtained  on  the  Brooklyn  water  front  north 
of  Joralcmon  St.  The  southern  teminus  was 
chosen  to  be  the  above-mentioned  intersection 
of  the  south  tube  lines,  and  the  northern 
terminus  was  also  located  on  the  roof  of  a 
warehouse.  Each  of  these  points  commanded 
a  view  of  each  other  and  of  the  adjoining  wa- 
ter fronts  of  Manhattan  and  Governor's 
Island,  and,  accordingly,  were  suitable  for  tri- 
angulation  stations.  In  Manhattan,  because 
of  intervening  buildings,  it  was  found  imprac- 
ticable to  locate  a  triangulation  station  on  the 
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Fig.  1— Triangulation   System   for  Construction  Surveys   of   Double   Tube   Tunnel    under 

East    River,    New    York. 


shafts,  a  distance  of  about  6,000  ft.,  there  are 
three  tangents  in  the  tunnel  line,  the  middle 
or  river  tangent  being  joined  to  the  Manhat- 
tan and  Brooklyn  tangents  by  curves  of  4,500 
ft.  radius.  (Fig.  1).  The  grade  on  each  side 
is  3.1  per  cent,  joined  at  the  middle  by  a  short 
grade  of  0.5  sloping  up  toward  Brooklyn.  The 
grade  tangents  are  connected  by  vertical 
curves  of  20,000-ft.  radius.     (Fig.  2.) 

The  intersection  of  the  south  tube  lines  of 
the  Joralcmon  St.  tangent  and  the  Manhattan 
tangent  proditced  was  located  on  the  roof  of 
a  dock  warehouse  at  the  foot  of  Joralemon 
St.  It  was  necessary  to  determine  the  exact 
distance  between  this  intersection  and  a  point 
of  known  stationing  on  the  south  tube  line 
in  Manhattan,  and  this  required  a  triangula- 
tion survey.  It  was  apparent  that  no  base  line 
of  suitable  length  could  be  laid  out  in  the 
vicinity  that  could  be  measured  directly  from 
end  to  end  as  one  of  the  sides  of  the  triangu- 
lation system.  Although  the  ends  could  be 
located  on  roofs  so  as  to  be  seen  from  each 
other,  the  measurement  had  to  be  made  along 
,a  broken  line.     A  reconnaissance  showed  that 


•Abstracted  from  a  paper  by  Frederick  C. 
Noble.  Proceedings  American  Society  of  Civil 
Engineers,   Vol.   XXXVII,  p.   1301. 


south  tube  line  in  the  vicinity  of  the  shaft,  so 
that  it  would  be  visible  from  all  other  sta- 
tions. On  this  account  two  elevated  points  on 
the  roof  of  near-bv  buildings,  one  on  each  side 
of  the  Manhattan  tangent,  were  chosen  as 
triangulation  stations,  and  carefully  referenced 
to  the  point  of  known  stationing  6n  the  south 
tube  line,  which  was  visible  from  them.  On 
Governor's  Island  on  the  northerly  seawall, 
two  triangulation  stations  were  chosen,  which 
marked  the  extremities  of  a  shorter  base  used 
two  seasons  before  in  making  a  preliminary 
triangulation  of  the  tunnel  line. 

The  foregoing  arrangement  gave  four  fairly- 
well  proportioned  quadrilaterals,  the  Brooklyn 
base  forming  one  common  side.^  In  the  system 
were  no  angles  of  less  than  26°  or  more  than 
78°,  and  the  ratio  of  length  of  base  to  the 
distance  sought  Was  about  1:1J4.  By  having 
four  quadrilaterals  from  which  to  calculate 
the  co.-ordinates  of  the  Manhattan  points,  re- 
ferred to  in  the  Brooklyn  base  as  the  axis,  it 
was  thought  that  any  material  error  in  the 
angular  work  could  be  detected  and  this  would 
give  a  measure  of  the  error  to  be  regarded 
as  unavoidable.  . 

The  base  line  traverse  was  measured  with 
a  50-ft  flat,  steel-wire  tape,  provided  ■with  a 
spring-balance  handle  containing  a  level  bub- 


ble, thermometer,  and  adjustment  for  tem- 
perature correction.  It  was  marked  with 
niches  at  each  end  for  use  with  plumb-bobs 
The  tape  was  tested  for  absolute  length  by 
comparison  with  a  standard  tape  of  known 
error,  as  determined  by  the  Bureau  of  Stand- 
ards at  Washington.  Measurements  were 
made  on  cloudy  days,  or  during  early  morn- 
ings in  the  shade,  to  secure  uniform  ternpera-  , 
ture  conditions.  The  line  was  marked  in  .ad- 
vance every  50  ft.,  and  paper  pads,  ruled  with 
a  longitudinal  line,  were  weighted  down  at 
these  points,  so  as  to  relieve  the  head  chain- 
man  of  the  distraction  of  getting  line  from 
a  transit.  Each  measurement  was  made  by 
simultaneous  plumbings  at  the  ends  of  the 
tape,  which  was  held  level.  The  forward 
point  was  marked  at  the  average  of  a  number 
of  trials.  For  each  series  of  measurements  a 
fresh  sheet  of  the  pad  was  used.  With  a 
tape  of  this  kind  the  difficulty  of  steady  and 
precise  plumbing  was  such  that  no  individual 
measurement  could  be  depended  on  to  less 
than  0.003  ft.  or  1  in  17,000.  No  doubt  a  bet- 
ter method  consists  in  using  a  longer  tape, 
supported  at  short  intervals,  with  a  tape- 
stretcher,  and  measuring  directly,  without 
plumbing,  on  portable  stations,  as  was  done 
later  in  connection  with  other  tunnel  sur- 
veys in  New  York.  However,  with  care,  it 
w.is  found  that  the  errors  were  not  cumu- 
lative, and,  in  a  distance  of  2,880  ft.  meas- 
ured in  this  way,  the  variation  between  the 
mean  and  the  greatest  extreme  of  several 
measurements  was  only  about  1  in  100,000. 
The  ends  of  the  line  measured  two  different 
ways,  in  order  to  avoid  repeating  an  error. 
The  points  on  the  copings  were  transferred 
to  the  dock  level  by  casting  do^yn  intersecting 
lines  of  sight  from  three  transit  set-ups.  As 
a  further  check,  an  independent  traverse, 
closing  on  the  same  points,  w-as  run  by  a  dif- 
ferent party  in  the  marginal  street  back  of  the 
warehouses,  and  this  gave  a  result  agreeing 
with  the  dock  traverse  to  1  in  150,000. 

The  triangulation  sights  were  octagonal  pine 
poles,  2%  ins.  in  diameter  and  8  ft.  high, 
painted  in  alternate  bands  of  red  and  white. 
While  these  could  be  bisected  readily,  and 
gave  no  sensible  difficulty  from  phase,  be- 
cause of  the  comparatively  short  range  and 
the  cloudy  weather  selected  for  instrumental 
work,  it  would  have  been  better  practice  to 
use  higher  targets  with  wide,  flat  vanes,  set 
alternately  at  right  angles. 

The  angles  were  read  separately  by  two  ob- 
servers, with  different  instruments.  These 
were  ordinary  engineers'  transits,  reading  to 
20"  on  a  6%-in.  limb.  The  eight  angles  of  a 
quadrilateral  were  measured  separately  by  suc- 
cessive additions  upon  the  limb.  The  entire 
angle  at  a  station  was  also  read,  as  a  check 
on  the  sum  of  its  components.  To  avoid 
bias,  the  angles  were  started  at  random  near 
zero.  Turnings  were  made,  accumulating 
from  left  to  right,  until  the  sum  became  as 
nearly  as  practicable  360°,  or  its  multiple. 
Reversing  the  telescope,  and  setting  on  the 
right-hand  target,  the  same  number  of  turn- 
ings was  made  from  right  to  left  until  the 
sum  was  diminished  to  near  the  original  read- 
ing. Both  verniers  were  read  at  the  begin- 
ning, at  the  middle,  at  intermediate  points, 
and  at  closing.  In  case  an  angle  failed  to 
close  nearer  than  an  average  of  4"  to  each 
turning,  the  result  was  discarded  and  the  an- 
gle was  read  again.  When  the  third  angle 
of  any  triangle  of  the  system  had  been  read, 
the  angles  were  added,  and  if  their  sum  varied 
from  180°  by  more  than  an  average  of  5"  for 
each  angle,  the  three  angles  were  read  again. 
The  quadrilaterals  were  tested  in  like  man- 
ner.    It   was   found   necessary   to    read   over 
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only  one  triangle,  and  in  this  case  the  trouble 
was  located  at  a  station  where  the  conditions 
for  observing  had  been  less  favorable  than 
elsewhere. 

In  comparing  the  observed  angles,  it  was 
noted  that  the  direct  reading  of  an  angle  was 
generally  greater  by  2"  or  ■'5"  than  its  value 
as  found  by  taking  the  difference  between  two 
angles,  and  that,  at  the  end  of  an  observation, 
the  closing  reading  was  nearly  always  greater 
than  the  first.  As  this  pointed  to  a  small  per- 
sistent error,  it  was  seen  that  it  would  have 
been  a  better  programme  to  measure,  each 
angle  both  directly  and  by  its  360°  comple- 
ment,  and   to  take   the  mean. 

The  set  of  observed  angles  of  each  quadri- 


MANHATTAN 


tus  used,  between  taping  in  the  tunnel  and 
taping  the  base  line  on  the  surface.  Its  effect 
on  the  results  of  the  surveys  for  alignment 
and  grade,  however,  was  very  slight. 

For  establishing  the  Manhattan  tangent 
alignment,  there  was  no  point  on  line  in  Bat- 
tery Park,  near  the  shaft,  that  was  high 
enough  to  afford  a  sight  to  Brooklyn  over 
the  intervening  ferry-houses.  For  this  pur- 
pose, two  towers,  aljout  35  ft.  higli.  one  on 
each  tube  line,  were  erected  about  150  ft. 
west  of  the  shaft.  From  these  it  was  possi- 
ble to  look  across  the  river  over  all  obstruc- 
tions ?A\d  see  targets  on  the  warehouse  roof 
in  Brooklyn  set  on  the  Manhattan  tube  lines 
prolonged.     The  towers  were  built  as  triangu- 
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Fig.    2— Profile    Showing    East    River    Tunnels    and   Materials  Through   Which  they 

Were    Driven. 


lateral  was  adjusted  by  the  method  of  logarith- 
mic residuals,  based  on  the  principle  of  least 
squares,  according  to  Johnson,  and  using  the 
rigid  method  of  making  the  side  equation  cor- 
rection. The  angles  read  by  each  observer 
were  adjusted  separately.  The  corrections  for 
spherical  excess  and  reduction  to  sea  level 
were  omitted  as  insignificant. 

The  four  quadrilaterals  formed  four  pairs, 
each  with  a  common  triangle.  These  relations 
would  give  rise  to  additional  equations  of  con- 
dition, and  the  simultaneous  adjustment  of  all 
four  quadrilaterals  would  be  possible,  theo- 
retically. However,  this  was  not  attempted 
because  the  refinement  would  not  pay  for  the 
effort,  and  because  it  was  desired  to  com- 
pute each  quadrilateral  separately  adjusted,  so 
as  to  gain  a  practical  idea  of  the  effects  of 
error  in  the  angular  work. 

For  the  purpose  of  comparing  results,  the 
co-ordinates  of  the  Manhattan  and  Governor's 
Island  stations,  referred  to  the  Brooklyn  base, 
were  then  computed  for  each  of  the  four  ad- 
justed quadrilaterals  of  each  observer.  On 
plotting  to  full  size  it  was  found  that  for  any 
point  the  various  positions  thus  computed  fell 
within  the  section  of  the  target  pole.  It  was 
seen  that  considerable  time  and  labor  would 
have  been  saved  (and  with  sufficiently  accurate 
results)  by  using  any  one  quadrilateral,  but 
the  advantage  of  learning  in  this  way  the  prob- 
able extent  of  errors  from  all  causes  was 
thought  to  warrant  the  extra  trouble. 

The  sides  of  the  triangle  formed  by  the  two 
Manhattan  triangtilation  stations  and  the  point 
of  known  stationing  in  Battery  Park  were 
then  measured,  and  the  co-ordinates  of  the  lat- 
ter point  were  computed  from  those  of  the 
other  two.  The  distance  triangulated  for 
was  then  determined.  The  computed  length 
of  the  Governor's  Island  base,  about  700  ft., 
was  found  to  agree  with  its  original  measured 
length  within  0.016  ft.,  or  much  less  than  the 
probable  angular  error  would  account  for. 

The  stationing  of  the  Brooklyn  intersection 
of  the  south  tube  tangents  then  being  known, 
base-tape  measurements  were  made  from  this 
point  to  the  Brooklyn  shafts.  .-MI  measure- 
ments, above  and  below  ground  to  determine 
stationing  in  the  tubes,  were  made  with  the 
same  kind  of  tape  as  that  used  for  measuring 
the  base,  and  in  a  similar  manner.  When  the 
first  headings  were  connected,  the  measured 
distance  was  found  to  be  about  0.02  ft.  short 
of  that  calculated.  The  discrepancy  was  some- 
what more  tlian  had  been  expected,  but  may 
be  adequately  accounted  for  as  combining  the 
error  in  angular  work  with  the  error  due  to 
the  difference  in  conditions,  with  the  appara- 


lation  towers  usually  are :  with  an  interior 
tripod  of  three  8  to  8-in.  timbers  rigidly  bolted 
together  at  the  top  and  braced;  this  being 
enclosed  within,  but  nowhere  touching,  a  four- 
post  tower  braced  on  all  sides  and  supporting 
a  platform  for  the  observer  a  little  below  the 
top  of  the  iripod. 

Line  was  transferred  to  the  tunnel  in  the 
following  manner :  A  transit,  mounted  on  a 
trivet,  was  set  on  the  tower  tripod  on  the 
tube  center  line,  as  plumbed  up  from  a  hub 
under  the  tripod  by  several  reversals  of  an-j 
other  transit  set  on  the  center  line  a  short 
distance  away.  The  tower  transit,  fore-sight- 
ing on   the   Brooklyn  target,   set,   by   repeated 


screw,  by  which  slow  lateral  adjustment  could 
be  given.  The  wire  was  kept  taut  by  a  20-lb. 
weight  suspended  in  a  pail  of  water  at  the- 
bottom  of  the  shaft. 

The  wires  were  shifted  laterally  until  the 
vertical  hair  exactly  bisected  the  plumb-string- 
fore-sight  and  both  plumb-wires.  When  this 
condition  was  reached,  a  transit,  set  up  iiv 
the  tunnel  below,  as  close  to  the  wires  as  prac- 
ticable, was  shifted  laterally  until  its  vertical' 
hair  exactly  bisected  both  wires,  and  reversing, 
threw  the  line  forward,  setting  two  or  niore- 
plumraet-lamps  hung  from  verniers  reading  on 
graduated  brass  scales  attached  to  the  roof  of 
the  tunnel.  Resetting  nn  the  wires,  another 
set  of  readings  was  taken.  Two  more  sets 
were  taken  in  like  manner  with  telescope  re- 
versed. The  wires  were  then  shifted  and  reset 
by  the  upper  transit,  and  the  previous  opera- 
tions were  repeated  for  four  more  sets.  The 
whole  of  the  foregoing  operations  was  therj 
repeated,  after  interchanging  transits  at  top- 
and  bottom,  turning  the  water  pails  contain- 
ing the  weights  partly  around,  shifting  the 
wires,  examining  them  to  see  that  they  hunjf 
free,  and  interchanging  the  members  of  the 
party.  This  work  of  plumbing  the  lines  down 
the  shaft  was  usually  done  on  Sundays,  when 
the  cages  were  not  running. 

At  the  Brooklyn  shafts,  the  same  method 
was  followed,  but  the  first  part  of  the  opera- 
tion was  simpler  because  the  warehouse  tar- 
gets could  be  sighted  directly  from  the  surface 
at  the  shafts.  The  base  between  the  wires- 
was  about  10  ft.  at  the  jManhattan  shaft  and 
15  ft.  at  the  Brooklyn  shafts,  and  in  each  case 
was  as  long  as  permitted  by  the  width  of  the 
shaft.  ,  On  account  of  the  shorter  base  in 
Manhattan,  and  the  extra  operation  there  in 
transferring  line,  opportunity  was  taken,  when 
the  headings  w-ere  afterward  extended  west 
from  the  shaft,  to  check  the  line  by  plumbing 
through  a  vertical  6-in.  pipe  sunk  from  the 
surface  to  the  tunnel  at  a  point  on  the  center 
line  of  one  of  the  tubes,  about  1.30  ft.  from 
the  shaft.  The  alignment  scales  were  brass 
bars.  1  in.  wide,  Vi  in.  thick,  and  10  ins.  long, 
gradtiated  to  0.01  ft.  They  were  connected 
by  three  flat  iron  bars  to  the  bolts  of  the  tun- 
nel lining  at  the  roof.  (Fig.  3.)  The  scales 
were  read  to  0.002  ft.  by  a  sliding  vernier 
from   which   a   plummet-lamp   was   suspended. 


Fig.    3 — Sketch    Showing   Scale   and    Plui 

Tunnel 

plungings,  a  point  on  center  line  on  the  sur- 
face, about  10  ft.  beyond  the  shaft.  On  this 
point  a  transit  was  set  up,  with  its  plumb- 
string  in  the  mean  position  of  the  several  set- 
tings, and.  fore-sighting  on  the  plumb-string 
of  the  tower  transit,  aligned  two  plumb-wires 
suspended  in  the  shaft. . 

Steel  piano  wire,  1/50  in.  in  diameter,  was 
used  for  this  purpose.  It  was  wound  on  brass 
reels  9  ins.  in  diameter.  The  reels  were  set, 
with  their  axes  across  the  line,  on  stringers  at- 
tached to  the  head-frame  posts,  high  enough 
to  permit  sighting  on  the  wires  and  to  fore- 
sight by  merely  changing  the  focus.  As  the 
wire  left  the  reel  it  ran  over  a  small  grooved 
wheel  on  a  threaded  axis,  turned  with  a  thumb- 


nmet    Lamp  Attached   to  Cast    Iron    Rings  of 
Lining. 

The  line  established  on  the  scales  near  the 
shaft,  as  the  mean  result  of  many  days'  drop- 
pings, was  produced  by  repeated  runs  read  o» 
scales  set  at  intervals  of  about  200  ft.  These 
runs  were  made  by  different  observers,  and 
using  different  transits,  until  mean  readings 
■were  well  established  on  the  advance  scales. 
Where  the  tube  was  on  a  curve,  the  scales 
were  placed  on  tangents  as  long  as  could  be 
obtained,  and  usually  near  points  of  intersec- 
tion. The  angles  at  these  points  were  car- 
ried forwaid  by  repeated  turnings  on  the  for- 
ward  scales. 

When  it  became  necessary  to  carry  the 
line  through  a  lock,  the  transit  was  placed  in 
a  trivet  on  a  timber  wedged  aeross  the  lock 
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at  the  forward  end,  where  it  had  the  support 
of  the  bulkhead  wall.  It  was  then  lined  in 
with  the  last  two  scales,  the  forward  one  hav- 
ing been  located  as  close  as  practicable  to  the 
lock,  and  a  reading  was  taken  on  a  paper 
scale  set  inside  the  lock  over  the  outboard 
door.  The  lock  was  then  taken  in,  and.  before 
throwing  the  line  ahead,  the  paper  scale  was 
again  read  to  detect  any  possible  movement 
due  to  change  in  pressure.  No  trouble  was 
ever  e.xperienced  on  this  account,  however, 
and  when  the  bulkheads  were  advanced  the 
Hnes  thus  locked  through  checked  quite  satis- 
factorily with  the  lines  carried  through  in 
free  air. 

To  assist  in  aligning  a  transit  with  two 
given  points  a  very  useful  device  was  given 
by  the  instrument  maker.  This  consisted  of 
two  sliding  plates,  which  were  attached  be- 
tween the  transit  base  and  the  tripod-  head  or 
trivet,  and  permitted  considerable  range  of  lat- 
eral movement  by  means  of  a  slow-motion 
screw. 

Grade  was  established  between  the  two  sides 
of  the  river  as  follows :  Level  runs  were  made 
from  the  shafts  on  each  side  to  benches  un- 
der the  Brooklyn  Bridge  on  the  river  side  of 
each  tower,  at  which  point  the  river  is  much 
narrower  than  at  the  tunnel  line.  Levels  were 
set  up  on  each  side,  and  simultaneous  recip- 
rocal readings  were  taken  a  number  of  times. 
The  instruments  were  then  interchanged  and 
the  readings  repeated.  In  this  way  errors  due 
to  refraction,  curvature,  and  imperfect  ad- 
justment were  compensated. 

Levels  were  transferred  down  shafts  by 
reading  on  a  tape  hung  in  the  shaft,  and  ap- 
plying the  required  corrections.  To  guard 
igainst  errors  of  method  in  using  a  tape  in 
:his  way,  a  test  was  made  by  hanging  the  tape 
n  the  stair-well  of  a  high  building  and  com- 
jaring  elevations  obtained  thus  with  those  ob- 
:ained  by  pegging  up  and  down  the  stone 
iteps  with  level  and  rod.  Tunnel  benches 
were  generally  located  on  lugs  or  cross  flanges 
tear  the  lower  quarter  point  of  the  tube. 

Conditions  for  instrumental  work  in  the  tun- 
lel  were  at  times  as  good  as  could  be  desired. 
jut  at  other  times  fog.  powder  smoke,  and 
leat  interfered  seriously  with  the  work. 
Much  trouble  was  caused  by  scales  being  re- 
Tioved  or  disturbed,  and,  where  this  was 
ikely  to  occur,  they  were  boxed  around.  The 
;ero  points  of  scales  were  referenced  to  chisel 
:uts  in  the  flanges  of  the  lining.  Where  the 
ubes  were  in  soft  material,  with  one  consid- 
;rably  in  advance,  the  passage  of  the  second 
ihield  would  disturb  the  scales  in  the  other 
ube. 

When  the  Brooklyn  headings  had  progressed 
ibout  1,000  ft.  along  the  tangent,  and  part 
vay  around  the  curve  to  the  foot  of  Joral- 
'mon  street,  caissons  were  sunk  at  this  point 
md  connected  to  the  tops  of  the  tubes  to 
'orm  new  shafts.  To  locate  the  corners  of 
;ach  caisson  and  to  guide  it  during  sinking, 
m  underground  traverse,  tying  in  the  corners 
)f  the  roof  opening,  provided  for  by  special 
iegnnents.  was  reproduced  on  the  surface.  On 
naking  the  connection  the  instrumental  work 
•hecked  closely. 

These  shafts  afforded  an  opportunity  to 
:heck  the  survey  work  thus  far  run,  directly 
rom  the  surface,  and  this  was  done  with 
.'ery  satisfactory  results.  As  the  headings  ad- 
.■anced  on  either  side  of  the  river,  cross-con- 
lections  were  made  between  the  tubes  at  cer- 
ain  points,  giving  an  opportunity  to  compare 
he  alignment,  levels,  and  measurements  car- 
ried forward  in  one  tube  with  those  carried 
orward  independently  in  the  other.  There 
vere  three  of  these  connections :  two  in  rock 
lin  the  Manhattan  side,  and  one  in  the  rock 
reef  on  the  Brooklyn  side. 
'  The  north  headings  were  the  first  to  meet 
mder  the  river,  and  this  was  in  December, 
906.    When  the  shields  were  still  PO  ft.  apart, 

6-in.  pipe  was  driven  from  the  Brooklyn  to 
he  Manhattan  side,  by  jetting  and  jacking, 
nd  the  lines  and  grade  were  checked  through. 
The  pipe  was  driven  straight  enough  to  afford 

clear  sight  from  end  to  end,  and,  although 
omewhat  off  center  line,  was  almost  perfect- 
V  level,  so  that  readings  for  grade  could  be 
nade  through  it.  A  transit  set  up  at  each  end 
roduced    the    line    through    the    pipe    to    the 


two  torward  scales  m  each  heading,  by  which 
means  the  two  center  lines  were  found  to 
be  exactly  parallel  and  0  l:!  ft.  apart.  Of 
this  discrepancy,  about  one-fourth  could  be 
attributed  to  the  discrepancy  of  0.2  ft.,  before 
mentioned,  between  the  tri:in.;ulated  and  meas- 
ured distance  across  the  river.  The  grades 
checked    through    the   pipe   within   0.01    ft. 

The  south  headings,  which  had  been  keep- 
ing some  distance  behind  the  corresponding 
north  headings,  met  in  March,  1907.  As  the 
south  shields  were  approaching  to  a  junction, 
it  was  possible  to  reference  the  center  line  of 
each  heading  to  the  joined  and  corrected  cen- 
ter line  of  the  north  tube.  This  was  effected 
by  pushing  rods  of  a  measured  length  through 
grout  holes  in  the  south  side  of  the  north 
tube  until  they  brought  up  acainst  the  shell  of 
the  south  tube  at  points  which  were  then  lo- 
cated and  measured  to.  In  this  way  the  center 
lines  of  the  south  headings  were  brought  to- 
gether with  an  error  of  only  0.01  ft. 

The  greater  part  of  the  instrumental  work  in 
the  tunnel  consisted  of  giving  the  contractor 
lines  and  grades  for  the  guidance  of  the 
shields  and  rock  headings,  and  for  the  erec- 
tion of  the  cast-iron  lining  of  the  tubes.  A 
profile  of  the  center  line,  taken  at  the  top  on 
the  flanges  of  the  rings,  was  kept  posted  up 
on  a  cross-section  sheet  in  the  contractor's 
ofticc  near  the  shaft,  and  a  similar  record  was 
plotted  for  line.  Where  the  lining  was  erected 
behind  a  shield,  the  transit  and  level  were 
used  directly  for  giving  working  lines^  and 
grades,  and  no  simpler  method  could  be  de- 
vised that  would  answer  the  purpose,  because 
it  was  found  that  the  reaction  of  the  shield 
jacks  would  disturb  the  lining  for  a  consid- 
erable distance  back.  Where  the  headings 
were  in  rock,  working  points  were  given  by 
lining  in  with  the  eye  the  flames  of  two  plum- 
met-lamps, hung  from  the  roof  by  chains  of 
adjustable  length,  .and  set  so  as  to  indicate 
grade  as  well  as  line.  These  lamps  were  made 
of  a  short  piece  of  iron  pipe,  capped  at  the 
bottom,  reduced  at  the  top  for  a  wick,  and 
provided  with  a  bail.  Thev  were  suspended 
from  hooks  screwed  in  roof  plugs,  timber 
caps,  or  wedges  in  caulking  recesses,  with  a 
piece  of  sash  chain  and  an  adjustable  section 
made  of  two  strips  of  brass,  by  which  the 
length  of  suspension  was  varied.  This  ar- 
rangement was  set  by  the  line  and  grade  party 
during  the  dav  shifts,  and  was  ready  for  use 
by  the  inspectors  at  all  times  for  erecting  the 
rings,  for  giving  points  in  rock  headings,  and 
for  setting  roof  timbering. 


Methods  of  Raising  a  Shaft  on  Timber 

in  Hard  Rock.* 

The  shaft  described  was  raised  from  the 
7th  level  of  the  Anierica  Mine  to  the  6th  level, 
where  it  joined  the  main  shaft.  A  winze  was 
sunk  from  the  Cth  level  to  the  7th.  It  was 
sunk  near  the  main  shaft  where  the  least 
water  and  best  ore  was  expected,  and  carried 
down  125  ft.  Drifts  were  opened  from  the 
bottom  of  the  winze  both  ways  at  the  same 
time;  one  to  open  up  the  new  level,  and  one 
going  to  a  point  from  which  the  shaft  was 
raised.  Here  a  room  was  opened  up  to  the 
full  size  of  the  shaft  and  a  sink  cut  made 
about  6  ft.  deep.  The  hitches  wepe  then  cut 
and  the  shaft  bearers  put  in.  and  also  the 
level  set  of  shaft  timber.     This  was  lined  up 


and  squared  with  the  transit,  and  the  set 
blocked  up  solid  and  covered  with  8-ft.  lag- 
ging or  flat  timber.  Progress  thus  far  is 
"shown  by  the  sketch.  Fig.  1. 

•Abstracted  from  a  paper  by  S.  J.  Goode,  pub- 
lished in  the  ProceedlnRS  of  the  Lake  Superior 
.\fininglnstltute.  Vol.  X^^I.  1911. 


1  he  back,  or  roof,  was  then  blasted  out  to 
make  room  for  the  station  sets  of  the  shaft. 
After  these  were  in  place,  room  was  made 
an<l  four  sets  of  round  timber  put  in  the  level 
station. 

'I'he  shaft  having  three  compartments,  a 
rock  chute  was  built  in  the  center  compart- 
ment by  spiking  plank  on  the  inside  of  the 
divids.  the  plank  being  extended  up  to  the 
second  set  from  the  top.  By  having  one  set 
open  it  insures  perfect  ventilation.  The  north 
compartment  was  used  as  an  air-way  and  the 
south  compartment  for  the  air  pipe,  ladder 
road,   and    bucket   way    to   hoist   drills,   tools, 


Fig.   2. 

timber,  etc.  The  top  set  was  covered  with  a 
piece  of  6x8-in.  maple  timber,  laid  on  top  of 
the  wall  plates  (Fig.  2)  to  protect  them  in 
blasting.  The  shaft  was  lagged  over  on  top 
of  the  flat  timber  with  10-in.  round  maple 
timber,  hewn  off  a  little  on  each  end  to  pre- 
vent rolling.  A  2-ft.  space  in  the  center  was 
left  open  for  the  broken  rock  to  pass  through 
into  the  chute,  and  for  the  miners  to  pass 
up  to  their  working  places.  Two  pieces  of 
flat  timber  were  put  in  between  the  round 
timber,  one  at  each  end.  and  spiked  to  pre- 
vent the  lagging  getting  out  of  place  when 
blasting.  With  the  ladder  road  covered  in 
this  manner  the  danger  to  the  men  in  going 
up  the  shaft  after  a  blast  is  reduced  to  the 
minimum.  By  tramming  enough  rock  from 
the  chute  so  that  it  will  hold  all  the  rock 
from  one  blast,  there  is  no  danger  of  break- 
ing the  air  pipes  or  ladders,  and  with  the 
chute  nearly  full  all  the  time  it  makes  the 
ventilation  almost  perfect.  The  farther  the 
shaft  was  advanced  the  better  was  the  ven- 
tilation. 

At  first  there  were  four  miners  on  each 
shift  of  10  hours  each,  with  four  hammer 
drills.  The  rock  being  a  hard  jasper  and  very 
blocky,  the  progress  was  very  unsatisfactory. 


Fig.  3. 

The  hammer  drills  were  taken  out  and  four 
No.  3  Rand  piston  drills  put  in  mounted  on 
ordinarv  8-f t.  shaft  bars  and  clamps.  Two  more 
miners  were  put  on  each  shift,  making  three 
men  to  two  drills  at  each  end  of  the  shaft. 
The  rounds  consisted  of  32  holes  drilled  6  ft. 
deep,    as    shown    in    Fig.    3.      All    holes    were 
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fired  with  fuse ;  the  electric  blast  was  con- 
sidered too  heavy  on  the  timber,  the  16  cut 
holes  being  fired  first.  After  trimming  the 
back,  a  set  of  shaft  timber  was  put  in  (Fig. 
4)  and  Hned  up  with  the  station  set  (all  sets 
being  lined  from  station  set),  and  blocked  se- 
curely. Flat  timber  was  put  on  this  new  set 
with  round  maple  lagging  and  secured  the 
same  as  the  last  set.  The  tools  were  all 
passed  up,  and  the  chute  and  ladder  extended. 
The   remaining   16    holes,    eight   on   each   end, 


were  then  fired.  The  cut  being  already  blast- 
ed out,  these  lioles  are  not  as  heavy  and  do 
not  affect  the  timber  to  any  great  extent.  As 
much  rock  as  possible  from  this  blast  was 
kept  on  the  lagging,  making  the  best  possi- 
ble protection  to  the  new  set  of  shaft  timber 
from  the  cut  holes  of  the  next  round.  With 
this  system  progress  was  much  more  satis- 
factory, considering  the  hard  blocking  na- 
ture of  the  rock.  Three  sets  of  timber  per 
week  were  put  in,  lO.xlO-in.  shaft  timber  and 
4-ft.  studdle,  making  4  ft.  10  in.  per  set. 

On  being  certain  that  there  was  only  6  ft. 
of  rock  between  the  back  of  the  raise  and 
the  bottom  of  the  shaft  above  the  last  round 
of  holes  was  drilled  accordingly,  and  let  stand 
until  all  was  ready  to  fire  them.  The  timber 
in  the  raise  was  extended  up  as  far  as  possi- 
ble, so  that  when  the  pillar  was  shot  out  it 
would  take  only  one  set  of  timber  to  fill  the 
space  between  the  new  and  old  shaft  timber. 
The  top  set  in  the  shaft  was  then  lagged  over 
and  blocked  up  solid.  Fig.  5.  Then  the  tools 
were  sent  down,  the  broken  rock  trammed 
out  of  the  chute,  the  chute  plank  taken  out, 
also  the  shaft  raise  cleaned  down  and  the 
skip  sump  stripped,  and  the  broken  rock  was 
trammed  with  a  bucket  on  a  truck  and  hoisted 
up  to  the  level  through  the  winze.  After  com- 
pleting the  sump  the  skip  runners  or  guides 
were  put  in,  the  chutes  built,  the  car  dumps 
put  in,  and  everything  completed.  The  pillar 
was  shot  out  at  11  o'clock  Saturday  night  and 
on  the  following  Monday  at  noon  all  was 
readv  to  hoist  ore,  delaying  the  hoisting  only 
five  hours. 


Railway  Commissioners  to  Have  an  Of- 
ficial Organ. — The  National  Association  of 
Railway  Commissioners — the  country-wide  or- 
ganization of  state  railroad,  public  service,  util- 
ity and  interstate  commerce  commissioners — 
is  to  have  an  official  organ  which  will  carry 
monthly  a  resume  of  ruHngs,  regulations  and 
decisions  of  the  state  and  federal  transporta- 
tion regulatory  bodies.  These  data,  which  will 
be  furnished  direct  by  the  various  commissions, 
will  cover  not  only  the  activities  of  the  gov- 
ernmental supervisory  bodies  with  respect  to 
traffic  rates  and  service,  but  will  also  include 
an  official  account  of  orders  along  other  lines, 
such  as  safety  appliance  rules  and  general  op- 
erating regulations.  Such  a  publication  has 
been  advocated  for  several  years.  At  the  1911 
meeting,  however,  the  matter  was  finally 
brought  to  a  head,  the  issue  definitely  decided 
upon  and  the  work  of  preparation  and  publica- 
tion intrusted  to  The  Traffic  Service  Bureau  of 
Washington  and  Chicago.  The  commissioners' 
journal  will  be  known  as  "Public  Service  Reg- 
ulation." The  first  number  will  appear  about 
Jan.  15,  1912. 


Method    and    Cost    of    Dredging    Silt 
Bars,  Muscle  Shoals  Canal.-'' 

The  iMuscle  Shoals  Canal  is  divided  into 
two  parts,  locally  designated  as  the  upper  and 
lower  divisions,  which  are  separated  by  8 
miles  of  open  river.  The  upper  division  con- 
sists of  two  locks  connected  by  a  mile  of  ca- 
nal, an  upper  pool  2%  miles  long,  and  a  dredged 
channel  below  the  lower  lock.  The  lower 
division  is  composed  of  }i'/2  miles  of  canal 
and  nine  locks.  Fifteen  streams,  varying  in 
size,  empty  directly  into  the  canal,  though  none 
of  them  are  very  large,  yet  at  every  freshet 
they  bring  down  a  certain  amount  of  sedi- 
ment, and  bars  are  constantly  forming  in  the 
channel  opposite  their  mouths.  At  the  en- 
trance to  both  divisions  of  the  canal  a  large 
amount  of  silt  also  accumulates  at  every  high 
water,  and  constant  dredging  is  therefore  re- 
quired to  keep  it  cleaned. 

A  Bucyrus  dredge  of  the  elevator  type  is 
employed  on  the  canal  for  this  purpose,  hav- 
ing the  following  general  dimensions :  Length, 
80  ft.,  width  in  center,  -38  fl. ;  width  at  each 
end.  1.3  ft.;  depth  of  hull,  6  ft.  The  sides  are 
circular,  being  struck  with  a  68-ft.  radius  so 
as  to  give  the  above  dimensions.  Draft  when 
working,  42  ins. 

A  chain  of  24  buckets  and  24  links  is  mount- 
ed on  a  ladder  frame  48  ft,  long,  equipped 
with  truss  rods  and  fittings,  rollers  with  shafts 
and  bearings,  top  and  bottom  tumblers,  de- 
vice for  holding  bucket  chain,  and  hoisting 
tackle  for  regulating  the  depth  of  cut.  This 
chain  of  buckets  works  over  the  forward  end 
of  the  boat,  and  slopes  back  at  an  angle  of 
45°  until  it  reaches  an  elevation  of  about  22  ft. 
above  the  deck,  where  the  material  is  dis- 
charged into  a  hopper.  This  chain  of  24 
buckets,  each  having  a  capacity  of  5  cu.  ft., 
makes  one  complete  revolution  in  1V4  minutes, 
discharging  4.44  cu.  yds.  per  revolution,  which 
gives  the  dredge  a  capacity  of  213  cu.  yds. 
per  hour,  or  2,130  cu.  yds.  per  day  of  ten 
hours. 

From  the  hopper,  which  is  located  15  ft. 
above  the  center  of  the  boat,  a  discharge  pipe 
26  ins.  in  diameter  and  80  ft.  long,  suspended 
by  a  set  of  tackle  attached  to  an  .'V-frame, 
conducts  the  material  that  is  dumped  into  the 
hopper  to  the  place  of  deposit,  which  is  us- 
ually beyond  the  tow-path.  When  the  material 
is  thick  and  heavy,  a  stream  from  a  0-in.  pump 
is  turned  into  the  pipe  to  keep  it  flushed  out. 

The  dredge  is  equipped  with  a  10x14  in. 
double  cylinder  engine  making  140  revolutions 
per  minute,  developing  40  h.  p.  The  swinging 
engines  are  double  cylinder,  8-in.  diameter  and 
8-in.  stroke.  The  boiler  is  of  marine  type, 
40  h.  p.,  60  ins.  in  diameter,  17  ft.  long,  and 
carries  a  pressure  of  90  lbs.  For  flushing  the 
discharge  pipe  a  Gordon  Duplex  steam  pump 
is  used,  having  r2-in.  steam  cylinders,  10-in. 
plungers,  and  16-in.  stroke;  capacity,  326  gals, 
per  minute. 

This  dredge,  when  in  operation,  revolves 
about  a  center  spud,  which  is  40  ft.  from  the 
point  of  the  buckets,  thus  enabling  a  cut  80 
ft.  wide  to  be  made.  The  depth  of  the  cut 
varies  from  ZVz  to  10  ft.  below  the  surface  of 
the  water. 

This  dredge  has  an  advantage  over  other 
types,  as  it  cleans  the  entire  width  of  the  ca- 
nal as  it  moves  forward,  and  depo.sits  the  mate- 
rial outside  of  the  canal  bank,  where  it  does 
not  have  to  be  handled  again.  The  canal  is 
cleaned  with  a  single  cut,  with  the  exception 
of  a  few  places  where  two  cuts,  and  sometimes 
three,  have  to  be  made  before  the  material 
is  finally  deposited  outside  the  canal  bank. 
This  method  is  a  little  slow,  but  it  is  the  best 
way  to  handle  the  work,  as  it  would  not 
be  practicable  to  load  the  material  in  scows 
and  tow  them  outside  of  the  canal.  Above 
Lock  A  (upper  division)  three  cuts  have  to  be 
made,  and  between  Locks  1  and  2  (lower  di- 
vision) three  cuts  are  necessary.  Another 
point  where  some  difficulty  is  experienced  in 
operating  the  dredge  is  above  Lock  1,  where 
the  banks  are  too  high  for  the  discharge  pipe 
to  reach  over  them.  To  dredge  this  part  of 
the  canal  the  river  has  to  be  caught  at  a  stage 

•A  paper  by  A.  D.  Edwards  in  "Professional 
Memoirs"   for  .Tanuar*'-February,   1912. 


that  will  allow  the  discharge  pipe  to  clear  the 
bank. 

The  crew  necessary  to  operate  the  dredge 
consists  of  one  dredge  runner,  one  engineman, 
one  fireman,  one  spudman,  and  two  linemen. 

The  hull  of  this  dredge  was  built  at  Chat- 
tanooga, Tenn.,  by  contract,  in  1891.  The  ma- 
chinery was  placed  on  hull  and  floated  to 
the  canal,  where  the  cabin  was  built  and  ma- 
chinery installed.  The  total  cost  of  the  dredge 
was  approximately  $20,000.  The  hull  was  re- 
built at  the  canal  by  hired  labor  in  1902  and 
1903,  at  a  cost  of  $10,000,  being  put  back  in 
commission  in  October,  1903.  The  dredge 
has  been  operated  almost  continuously  since 
it  was  rebuilt.  A  new  hull  will  have  to  be 
built  within  the  next  year  or  two,  also  a  com- 
plete set  of  new  buckets  and  links  will  be 
required.  The  machinery  is  in  good  condi- 
tion and  will  outlast  another  hull. 
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Fig.  5. 


The   following   statement   gives   the  number 

of  cubic  yards  dredged  with  cost  of  labor, 
material,  and  field  repairs  Since  the-  dredge 
was  put  in  commission. 

Cu.  yd.s.  Unit  Total 

Year.                   dredged.  cost.  cost. 

1892 27,210 

1S93 38,964 

1894 42,800 

1895 13,235 

1896 5,513 

127,722  $0,036  -I-         $  4.725.64 

1897 61,550  .039  -f-  2,440.37 

1898 62.097  .041  -f  2,586.39 

1899 39,375  .036-1-  1,455.44 

1900 59,200  .038  4-  2,288.25 

1901 18,093  .144  4-  2.615.84 

1902 55,764  .0314-  1,753.96 

1903 38,123  .028  4-  1,102.08 

1904 100.012  .030  3,000.00 

1905 105,490  .0314-  3,291.10 

1906 146,968  .030  4,409.04 

1907 111,337  .023  2,560.75 

1908 59,372  .056  3.324.83 

1909 117,777  .046  4-  5,607.43 

1910 195,982  .036  4-  7,065.98 

•1911 87.731  .036  4-  3,174.75 

1.386,593  $0,036  4-         $51,302.04 


•To  Jan.  1.  1911.  of  fiscal  year  ending  June  30. 
3911. 
Total  cost  of  labor,  material  and  field 

repairs    $51,302.04 

Cost  of  rebuilding  hull  in  1902  and  1903.   10.000.00 
Deterioration  of  plant 10,000.00 

Total  cost  of  dredging  since  1892 $71,302.04 

This  gives  for  the  unit  cost  of  dredging  1, 
386,593    cu.    yds.    of    material.    $0,051142    per 
cubic  yard. 
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Cost  Data  on  the   Construction  of  27 
Sand-Clay  Roads. 

(STAFF    ARTICLE.) 

During  the  fiscal  year  ending  June  30,  1911, 
27  sand-clay  object  lesson  roads  were  con- 
structed under  the  direction  of  engineers  of 
the  U.  S.  Office  of  Public  Roads.  For  these 
roads  the  Office  of  Public  Roads  furnished  the 
engineers  to  make  the  necessary  surveys,  esti- 
mates and  specilications  and  to  supervise  con- 
struction, while  the  local  authorities  furnished 
all  machinery,  material  and  labor.  The  fol- 
lowing outline  of  the  sand-clay  construction 
work  in  1911  has  been  taken  from  the  recently 
issued  annual  report  of  Logan  Waller  Page, 
Director  of  the  Office  of  Public  Roads : 

Mobile,  Ala. — The  work  here  consisted  in 
grading  and  building  a  sand-clay  surface  on 
the  Lott  Road,  running  northwest  from  Mobile 
toward  Georgetown.  The  surrounding  coun- 
try is  hilly.  The  construction  commenced  on 
March  15,  1911,  and  was  completed  on  April 
1,  1911.  The  grade  was  reduced  from  a  nia.xi- 
mum  of  G  per  cent  to  4 ;  2,450  ft.  were  graded 
to  a  width  of  28  ft.  in  the  cuts  and  20  ft.  in 
the  fills.  The  work  required  360  cu.  yds.  of  ■ 
excavation,  which  cost,  with  an  average  haul 
of  200  ft.,  38,8  cts.  per  cu.  yd,,  or  a  total  of 
$139,84,  Four  pipe  culverts  were  built  at  a 
total  cost  of  $70,56,  The  surface  material  was 
a  heavy,  sand}'  clay,  and  was  applied  16  ft, 
wide,  with  1-ft.  shoulders,  and  6  ins.  deep, 
with  a  crown  of  Yz  in,  to  the  foot.  .\  split- 
log  drag  was  the  only  inachine  used  in  finish- 
ing the  road.  The  clay  was  hauled  approxi- 
mately %  mile.  It  had  low  binding  value,  but 
good  wearing  qualities.  The  cost  of  hauling, 
including  loading,  was  43.3  cts.  per  cu.  yd.,  and 
the  cost  of  spreading,  5.9  cts.  per  cu.  yd., 
making  a  total  of  $349.11  for  placing  708.5  cu. 
yds.  The  cost  of  shaping  the  subgrade  was 
$32,  which  was  0.7  ct.  per  sq.  yd.  for  the  por- 
tion which  required  shaping.  For  a  distance 
of  550  ft.  no  treatment  ivas  required,  except 
patching  the  depressions.  The  surface  was 
hard,  sandy  soil.  The  total  length  surfaced 
was  3,000  ft.  The  total  cost  to  the  community 
was  $593.01,  which  is  11.1  cts.  per  sq,  yd.,  or 
$1,042  per  mile.  Labor  for  a  9-hr.  day  cost 
$1,50,  and  teams  with  a  driver,  $4,  The  work 
comprised  5.342  sq.  yds. 

Vernon,  Fla, — Work  was  begun  on  Aug,  4, 
1910,  on  the  sand-clay  road  running  northeast 
from  Vernon  toward  Chipley  and  was  finished 
on  Sept,  2,  1910,  The  road  runs  through  roll- 
ing country  with  a  sandy  top  soil  underlaid 
with  clay.    One  mile  of  road  was  graded  to  a 


width  of  30  ft.,  an<i  ihc  lirsi  1,700  ft,  surfaced 
30  ft,  wide,  while  llie  reniauider  of  ihc  road 
was  surfaced  to  a  widlli  of  1(1  ft.  llie  earth 
excavation  was  done  with  plow  and  picks  and 
handled  with  drag  and  wheel-scrapers,  and 
2,400  cu.  yds.  were  excavated,  with  an  average 
haul  of  200  ft.,  at  a  total  cost  of  $.302.15,  or  15 
cts.  per  cu.  yd.  Ihc  grade  was  reduced  from 
a  maximum  of  6  per  cent  to  2%.  Deep  fills 
were  made  in  layers  about  1  ft.  in  thickness, 
which  tended  to  avoid  the  settling  incidental 
to  the  use  of  scrapers.  One  4-horse  grader 
borrowed  from  the  town  of  Chipley  was  also 
available  for  the  work.  Shaping  the  subgrade 
was  partly  included  in  the  cost  of  excavation, 
but  in  addition  $43.12  was  expended.  Three 
cypress  culverts  were  built,  two  of  which  were 
log  culverts  35  ft.  long  and  cost  $34.50.  The 
third  culvert  was  a  box  culvert  10  ins.  by  24 
ins,  by  35  ft,,  in  which  200  f(5et  b,  m,  of  sawed 
cypress  were  used  with  a  total  cost  of  $7,  A 
total  of  850  cu,  yds,  of  clay  were  applied  to 
a  depth  of  0  ins,  and  were  nii.xed  with  the 
sandy  subgrade  and  compacted  by  the  traffic 
to  a  depth  of  4  ins.  The  road  was  shaped  with 
a  crown  varying  from  1%  ins,  to  1  in,  to  the 
foot.  The  total  cost  of  this  road  to  the  com- 
munity was  $860.26,  which  is  at  the  rate  of 
7,1  cts.  per  sq.  yd,  or  $860  per  mile.  These 
figures  were  based  on  labor  at  the  rate  of 
$1,50  per  10-hour  day,  teams  without  drivers 
at  $2  per  day,  and  foreman's  wages,  $3  per  day. 
The  work  comprised  12,031  sq.  yds. 

Chalybeate  Springs,  Ga. — This  work  consist- 
ed in  grading  and  surfacing  with  sand  and  clay 
2.100  ft,  of  the  Manchester  Road,  which  runs 
through  the  hilly  land  west  from  Chalybeate 
Springs,  Two  hundred  feet  additional  were 
also  graded.  Construction  commenced  on  July 
22.  1910,  and  was  completed  on  Aug.  19,  1910. 
About  1,752  cu.  yds.  of  excavation  were  re- 
quired, which  reduced  the  grade  from  10  to 
7.14  per  cent.  The  cost  of  excavation  was  8.8 
cts.  per  cu.  yd,,  with  an  average  haul  of  350 
ft.  The  subsoil  is  mostly  red  and  mica  clay. 
The  work  was  done  with  a  plow,  six  wheel 
scrapers,  and  a  road  machine.  Excellent  sand 
for  the  surface  was  obtained  at  an  average  haul 
of  %  mile  and  was  put  on  16  ft.  wide.  The 
disk  harrow  was  used  to  mix  the  sand  with 
the  clay  subsoil,  and,  since  from  stations  0  to 
9  the  subsoil  clay  contained  an  excess  of  mica, 
a  more  suitable  clay  from  other  portions  of 
the  work,  amounting  to  88.8  cu,  yds.,  was  used. 
The  sand  was  placed  7  ins,  deep  and  comp.acted 
to  about  5%  ins.  Sand  to  the  amount  of  444.4 
cu.  yds.  was  used,  at  a  cost  of  40.5  cts.  per 
cu.  yd.,  in  place..  The  total  cost  for  harrowing 
and  dragging  was  $8.15.    An  oak  bridge  with 


a  16-ft,span  cost  $29.58.  The  road  was  finished 
with  3-ft.  shoulders,  and  its  total  cost  to  the 
conimunily  was  $650.52,  or  17.4  cts.  per  sq. 
yd.,  whicli  is  at  the  rate  of  $1,561.25  per  mile. 
The  work  comprised  3,733  sq.  yds.  The  labor 
on  this  work  was  done  by  prisoners  and  cost 
50  cts.  per  day  of  10  hours.  Mule  teams  cost- 
$1  per  day. 

Eastman,  Ga, — The  work  of  grading  and  sur- 
facing 6,200  ft,  of  a  30-ft,  roa<lway  was  begun 
here  on  Dec,  5,  1910,  and  completed  on  Jan. 
5,  19U.  The  road  was  the  Rhine  Road,  run- 
ning southwest  from  Eastman,  The  surround- 
ing countrv  is  rolling  and  the  subsoil  is  alter- 
nately sand  and  clay  and  was  suitable  for  sur- 
facing. The  exacalion  was  done  with  a  loosen- 
ing plow  and  small  tools,  and  the  hauling  was 
done  in  slat-bottomed  wagons  for  an  average 
distance  of  500  ft.  The  cost  of  excavation  was 
9.3  cts.  per  cu.  yd.  for  5,395  cu.  yds. 
The  maximum  grade  was  reduced  from 
10  to  4  per  cent.  Seven  30-ft.  cor- 
rugated pipe  culverts  (either  16,  18,  or_  24 
ins.  in  diameter)  were  required  at  a  total  cost 
of  $272.94.  Spreading  the  entire  surface  ma- 
terial cost  $74.79,  or  1.4  cts.  per  cu.  yd.  Two 
road  drags  and  one  road  machine  were  used 
on  the  work.  The  crown  was  finished  %  in. 
to  the  foot.  The  labor  was  done  by  prisoners 
and  cost  36  cts.  per  day.  Mule  teams  cost  45 
cts.  per  day.  These  figures  include  guards, 
medical  attendance,  food,  and  clothes.  The  to- 
tal cost  to  the  community  was  $848.94.  which 
is  at  the  rate  of  4.1  cts.  per  sq.  yd,,  or  $722.92 
per  mile.     The  work  comprised  20,706  sq.  yds. 

Lumber  City,  Ga. — This  is  a  mile  section  of 
the  McArthur  Road,  running  northeast  from 
the  city,  and  was  started  on  Oct.  0,  1910,  and 
finished  on  Nov.  16,  1910.  The  road  was  grad- 
ed 24  ft.  wide  and  surfaced  with  sand-clay  con- 
struction to  a  width  of  16  ft.  It  runs  through 
rolling  country  and  has  a  sandy  subsoil 
throughout.  It  is  an  entirely  new  location  and 
replaces  an  old  winding  trail  formerly  almost 
impassable  in  dry  weather,  especially  for  mo- 
tor traffic,  on  account  of  the  unusually  loose 
character  of  the  sandy  topsoil.  The  road  is 
very  nearly  straight.  A  total  of  1,538  cu.  yds. 
of  excavation  was  done,  for  which  a  road 
grader  was  used.  The  grading  cost  11.1  cts. 
per  cu.  yd.,  tnaking  a  total  cost  of  $171,40,  The 
old  grade  of  9  per  cent  was  reduced  to  4  per 
cent,  A  16-in,  corrugated  metal  culvert,  24 
ft,  long,  was  built  at  station  13,  The  end  walls 
for  this  culvert  were  constructed  of  brick  laid 
in  lime  mortar  and  were  8  ft,  by  3  ft,  by  1  ft. 
The  culvert,  with  labor,  cost  $25,50,  and  the 
end  walls,  $6  20  The  subgrade  was  shaped  at 
a  cost  of  "  -  '■  sq,  yd,,  making  a  total  of 


TABLE  I.— SOME  DETAILS  OF  THE  CONSTRtTCTION  OF  23  SAND-CLAY  OBJECT  LEgSON  ROADS. 
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$73.03.  The  material  used  for  surfacing  was  a 
natural  mixture  of  sand  and  clay  of  good 
grade,  and  2,115  cu.  yds.  of  this  material  were 
used,  the  average  haul  to  the  road  being  3,000 
ft.  The  surfacing  was  placed  8  ins.  thick  and 
compacted  to  6  ins.  The  unit  cost  of  the  sur- 
facing material  was  as  follows :  Loading  at 
the  pit,  14  cts.  per  cu.  yd. ;  hauling,  12%  cts. 
per  cu.  yd. ;  and  spreading,  4.8  cts.  per  cu. 
yd.  Incidentals  amounted  to  $62.29.  The  total 
cost  of  the  mile  of  road  to  the  community 
was,  therefore,  $1,000.90,  which,  is  at  the  rate 
of  10.6  cts.  per  sq.  yd.  An  interesting  feature 
of  this  work  was  the  teams  furnished  free  of 
cost  by  the  citizens.  The  labor  costs  were 
$1.25  per  10-hour  day  for  free  labor  and  60 
cts.  per  day  for  convicts.  Prison  camp  teams 
cost  75  cts.  per  dav.  The  work  comprised 
9,387  sq.  yds. 

Reidsville,  Ga. — Work  began  here  on  June  1, 
1911,  and  was  finished  on  July  1,  1911.  The 
road  is  the  Claxton  Road,  running  through 
slightly  rolling  country  northeast  from  Reids- 
ville. One  mile  of  road  underlaid  with  sand 
and  sandy  loam  was  graded  30  ft.  wide  and 
surfaced  16  ft.  wide  with  sand-clay  construc- 
tion, and,  with  4-ft.  shoulders,  cost  $449.15. 
The  work  was  done  with  a  road  machine, 
plow,  wagons,  and  small  tools.  Two  corru- 
gated metal  pipe  culverts  were  built,  one  18 
ins.  by  22  ft.  and  one  15  ins.  by  30  ft.,  at  a 
cost  of  $26.70  and  $32.10,  respectively.  About 
2,060  cu.  yds.  of  clay  and  810  cu.  yds.  of  sand 
were  used,  the  unit  costs  of  which  were  as 
follows :  Stripping  the  clay  pits.  6.7  cts.  per 
cu.  yd.;  loosening,  1.33  cts.;  loading,  1.3  cts.; 
hauling  to  the  road,  5.5  cts. ;  spreading,  0.3 
ct. ;  loading  the  sand,  0.9  ct. ;  hauling  to 
the  road,  4.3  cts. ;  and  spreading,  0.3 
ct.  Further  costs  were :  Shaping  the  road- 
bed. 30  ft.  wide,  $25.31;  harrowing.  $.3.64; 
foreman,  $49.50 ;  gi:ards  for  prisoners,  $69 ; 
and  clearing  the  right  of  way,  $9.  The  total 
cost  of  this  road  to  the  community  was  at  the 
rate  of  4.75  cts.  per  sq.  yd.,  or  $449  per  mile. 
These  figures  are  based  on  a  labor  cost  of  .30 
cts.  per  10-hour  day  for  prisoners,  $1..30  for 
county  teams,  $3  for  foreman,  and  $1.50  for 
guards.     The  work  comprised  9,387  sq.  yds. 

Washington,  Ga. — This  was  the  Lexington 
Road,  running  northwest  toward  Lexington. 
The  work  began  here  on' May  15,  1911,  and 
was  completed  on  May  23.  1911.  The  road 
runs  through  hilly  land  and  the  subsoil  is 
red  clay.  The  road  had  been  graded  and 
cross-drains  had  been  built  by  the  county. 
About  1,640  cu.  yds.  of  topsoil  were  obtained 
from  adjacent  fields  located  along  the  road. 
The  material  contained  some  stone  which 
was  raked  out  after  dumping  and  kept  in  the 
bottom  of  the  surface  course.  The  surfacing 
was  spread  8  ins.  thick  and  compacted  by 
triffic  to  6  ins.  It  was  made  15  ft.  wide  with 
4}/2-ft.  shoulders.  The  costs  on  this  work 
were  as  follows:  Surface  material,  $37.50; 
hauling  for  1.800  ft.,  4. .32  cts.  per  cu.  yd. ; 
loading,  0.83  loading,  0.83  cts.  per  cu.  yd. ; 
spreading,  0.26  cts.  per  cu.  yd. ;  shaping  the 
subgrade  with  a  road  machine,  $5.85 ;  shaping 
with  a  drag,  $1.80;  foreman's  wages,  $21.25; 
and  guards'  wages,  $22.50.  The  total  cost  of 
the  road  was  $177.55,  which  is  at  the  rate  of 
2.3  cts.  per  sq.  yd.,  or  $204  per  mile.  Prison 
labor  cost  30  cts.  per  day  of  10  hours ;  teams 
owned  by  the  county,  $1.20  per  day;  foreman, 
$2.50;  and  guards,  $1..50  per  day.  The  work 
comorised  7,607  sq.  yds. 

Mullinville,  Kans. — Work  on  the  road  run- 
ning north  from  Mullinville  tow.-ird  Kingsley 
was  started  on  Oct.  17,  1910.  and  completed 
on  Nov.  25.  1910.  The  adjacent  land  is  hilly 
and  the  soil  sandy.  A  total  of  3.635  cu.  yds. 
of  excavation  were  required,  with  a  maximum 
;ut  of  2%  ft.  and  an  average  haul  of. 223  ft. 
The  maximum  grade  was  reduced  from  11 
to  6  per  cent,  and  a  total  length  of  4.460  ft. 
was  graded.  This  excavation  cost  11.2  cts. 
per  cu.  yd.  The  road  was  graded  24  ft.  wide. 
It  was  prepared  for  a  distance  of  3.640  ft. 
for  surfacing  14  ft.  wide,  and  on  this  were 
placed  1.7.58  cu.  yds.  of  clay  hauled  from  a 
pit  an  average  distance  of  2.340  ft.  The  cost 
of  hauling  this  clay  was  31.4  cts.  per  cu.  yd., 
and  the  cost  of  spreading  it,  1.6  cts.  per  cu. 
yd.     The  clay  was  placed   on    the   roadbed    12 


ins.  deep  at  the  center  and  10  ins.  at  the  sides, 
and  was  thoroughly  mixed  and  compacted  by 
traffic  to  a  depth  of  10  ins.  at  the  center  and 
8  ins.  at  the  sides,  with  a  crown  of  %  in.  to 
the  foot  The  roadway  was  given  5-ft. 
shoulder.?,  making  a  total  finished  width  of 
24  ft.  Other  items  of  expense  on  this  road 
were :  Shaping  the  subgrade.  $23.20.  and 
stripping  the  clay  pits,  $41.70.  The  total  cost 
of  the  road  to  the  community  was  $1,045, 
which  is  at  the  rate  of  18.4  cts.  per  sq.  yd. 
for  the  finished  surface,  or  $1,425.75  per  mile. 
Labor  cost  $1.80  for  a  9-hour  day,  and  teams, 
with  driver.  $8.60  per  day.  The  work  com- 
prised 5,662  sq.  yds. 

Wichita,  Kans. — The  work  here  consisted  in 
the  improvement  of  13th  St..  running  west 
from  the  city  for  a  distance  of  2.640  ft.  The 
adjacent  land  varies  from  level  to  a  gently 
rolling  surface  with  a  sandy-loam  subsoil. 
The  work  was  begun  on  Sept.  16,  1910,  and 
was  completed  on  Oct.  10,  1910.  Excavations 
were  made  to  the  extent  of  9.50  cu.  yds.  and 
the  maximum  grade  was  reduced  from  4  to  2 
per  cent.  The  excavation  cost  15.5  cts.  per 
cu.  yd.,  with  an  average  haul  of  400  ft.  The 
road  was  graded  to  a  width  of  36  ft.  and  a 
16-ft.  subgrade  was  shaped  for  surfacing,  at 
a  cost  of  6  cts.  per  sq.  yd.  One  18-in.  cor- 
rugated metal  culvert.  -32 'ft.  long,  cost  $15.20 
complete.  A  total  of  950  cu.  yds.  of  sand 
and  gumbo  was  hauled  for  an  average  of 
5,000  and  1,160  ft.,  respectively.  The  sand 
was  from  the  bed  of  the  Big  Arkansas  River. 
while  the  gumbo  was  obtained  from  draws 
adjacent  to  the  work.  This  material  cost  as 
follows :  Hauling  and  spreading,  per.  cu.  yd., 
.36.2  cts. ;  mixing,  $9.25 ;  and  rolling  witli  a 
1%-ton  roller,  $4.50.  The  cementing  power 
of  the  gumbo  varied.  For  2.50  ft.  the  .gumbo 
was  spread  6  ins.  deep  and  4  ins.  of  sand  were 
mixed  with  it ;  the  remainder  of  the  surfacing 
was  done  with  9  ins.  of  gumbo  and  from  1 
to  2  ins.  of  sand.  About  400  ft.  of  the  road 
required  no  surface  treatment.  The  teaming 
and  rolling  compacted  the  surface  material 
to  a  thickness  of  7  ins.  The  machinery  used 
on  this  work  included  2  road  graders,  1  drag. 
6  drag  scrapers,  and  8  wheel  scrapers.  Labor 
cost  $2  per  8-hour  day  and  teams  $4  and 
$4. .50.  The  total  cost  to  the  community  was 
$667.45,  which  was  at  the  rate  of  14.2  cts.  per 
sq.  yd.,  or  $1..334.90  per  mile.  The  work 
comprised  4.693  sq.  yds. 

CofTeyville,  Miss. — This  is  a  section  1  mile 
long  of  the  Grenarda  Road,  running  west  to- 
ward Grenarda.  The  work  was  begun  on 
Feb.  3,  1911,  and  finished  on  April  13,  1911. 
The  road  runs  through  slightly  hilly  country 
and  is  underlaid  with  sand  and  clay.  Seven 
lines  of  cross  drains  of  15  and  24-in.  vitrified 
pipe  were  required.  Each  pipe  culvert  was 
finished  with  end  walls  of  brick  laid  in  cem- 
ent mortar.  .\  road  machine  and  8  drag 
scrapers  were  used  in  the  excavation,  which 
amounted  to  3.410  cu.  yds.  and  cost  20.8  cts. 
per  cu.  yd.  The  grade  was  reduced  from  14.2 
per  cent  to  7.8  per  cent,  and  the  road  was 
graded  24  ft.  wide  for  the  first  %  mile  and 
22  ft.  wide  for  the  remainder  of  the  distance. 
The  average  length  of  the  haul  for  the  ex- 
cavation was  200  ft.  One  hundred  and  forty- 
eight  cu.  yds.  of  sand  were  hauled  at  a  cost 
of  42  cts.  per  cu.  yd.  and  spread  on  the  road 
at  a  cost  of  4.7  cts.  per  cu.  yd.  The  sand  and 
clay  were  mixed  with  a  harrow.  The  cost 
of  the  items  entering  into  the  construction  of 
the  culverts  was  as  follows :  107%  ft.  of 
15-in.  vitrified  pipe,  $29.02;  125  lin.  ft.  of 
24-in.  vitrified  pipe,  $93.75 ;  labor  and  hauling, 
$22.15;  8,400  brick,  $54.60;  60  sacks  of  cement, 
$30 ;  hauling.  $8.45 ;  and  masons  and  helpers. 
$51.70.  The  total  cost  of  this  road  to  the  com- 
munity was  $1,289.41,  which  is  at  the  rate  of 
13.7  cts.  per  sq.  yd.  The  labor  cost  $1  per 
day  of  10  hours  and  teams  $2.50  per  day.  The 
work  comprised  9,387  sq.  yds. 

Gulfport.  Miss.' — The  work  was  commenced 
here  on  Oct.  6.  1910,  and  was  completed  on 
Nov.  12.  1910.  The  road  is  the  Harrison 
County  race  track,  %  mile  in  length,  and  was 
graded  and  surfaced  with  sand  clay  .50  ft. 
wide.  The  surrounding  country  is  level  and 
swampy.  The  subsoil  presented  swamp  con- 
ditions with   heavy  vegetable   mat,   hummocks 


and  sand.  One  12-in.  bo.x  culvert  was  built 
to  drain  the  oval  within  the  track.  Earth 
was  excavated  to  the  amount  of  4,500  cu.  yds. 
at  a  contract  price  of  35  cts.  per  cu.  yd.,  mak- 
ing a  total  of  $1,575.  Shaping  the  subgrade 
cost  $60.85.  The  surface  was  finished  with 
a  0.5  per  cent  grade.  The  grading  was  done 
with  1  grader,  4  drag  scrapers,  3  wheel  scrap- 
ers, and  wagons.  It  required  1,759  cu.  yds. 
of  clay,  which  was  obtained  at  Soucier,  19 
miles  north  of  Gulfport.  The  clay  was  taken 
out  with  a  steam  shovel  and  loaded  on  the 
cars,  and  a  total  of  99  cars  were  used  at  cost, 
on  the  siding,  of  $891.  The  charge  for  the 
clay  was  $4  per  car,  plus  $5  for  freight.  Haul- 
ing from  the  car  to  the  road  cost  49.5  cts.  per 
cu.  yd.,  and  spreading  24.4  cts.  per  cu.  yd., 
making  a  total  cost  of  the  material,  per  cu. 
yd.  in  place,  of  $1.25.  The  track  was  finished 
with  a  drag  and  rolled  with  a  7-ton  horse 
roller.  Rolling  and  dressing  cost  $117.  The 
total  cost  to  the  community  was  $3,.560,  which 
is  at  the  rate  of  24.3  cts.  per  sq.  yd.,  or  $7,120 
per  mile  for  a  50-ft.  road,  which  is  equivalent 
to  $2,278  per  mile  for  a  16-ft.  road.  These 
costs  are  based  on  labor  at  $1  per  day  of  10 
hours,  and  on  teams  without  drivers,  at  $3 
per  day.     The  work  comprised  14,667  sq.  yds. 

Elizabeth  City,  N.  C. — The  work  com- 
menced here  on  July  5,  1910,  and  was  finished 
on  July  28,  1910.  The  road  improved  wa» 
the  Norfolk ,  Stage  Road,  running  northeast 
from  Elizabeth  City  toward  Norfolk.  The 
adjacent  land  is  generally  level,  with  some  bot- 
tom land.  The  subsoil  was  loamv  sand  and 
fine  sand  with  silt.  The  road  improved  was 
1  mile  in  length,  graded  to  a  width  of  30  ft. 
in  the  cuts  and  24  ft.  in  the  fills.  One  steel 
girder,  1  dump  wagon,  and  four  2-wheel  dump 
carts  were  furnished  by  the  local  authorities. 
No  clay  suitable  for  sand-clay  construction 
could  be  found  in  this  vicinity,  although  an 
extensive  search  was  made,  and  consequently 
the  material  found  on  the  road  was  used  to 
construct  the  surface,  with  the  exception  of  a 
section  200  ft.  long,  which  was  spread  with 
heavy  silt-bearing  sand  hauled  about  J4  "I'le. 
This  treatment  was  somewhat  in  tlie  nature 
of  an  experiment.  Two  wooden  culverts  were 
built  at  a  cost  of  $.50.20.  The  total  amount  of 
excavation  was  1,208  cu.  yds.  and  cost  21.6 
cts.  per  cu.  yd.  The  grade  was  reduced  from 
3  per  cent  to  a  maximum  of  1  per  cent.  The 
total  cost  of  the  road  to  the  community  was 
$311.20.  which  is  at  the  rate  of  3.31  cts.  per 
sq.  yd.  for  the  finished  surface,  or  $311.20  per 
mile.  Prison  labor  cost  60  cts.  per  10-hour 
day  pf  r  man,  and  teams  cost  $1  per  day.  The 
work   comprised   9,400   sq.   yds. 

Morehead  City,  N.  C. — Work  began  at 
Morehead  City  on  June  12,  1911,  and  was 
completed  on  June  25.  1911.  The  road  is  the 
Mansfield  Road,  running  west  toward  New- 
bern,  and  extends  through  level  country  with 
a  very  sandy  subsoil.  .A  total  of  1,200  ft.  was 
graded  .30  ft.  wide  and  surfaced  with  sand 
clay  14  ft.  wide,  with  8-ft.  shoulders.  The 
maximum  grade  was  reduced  from  1  per  cent 
to  0.5  per  cent,  and  the  work  was  done  with 
a  2-horse  road  machine,  carts,  and  small  tools. 
The  charge  for  this  grading  is  included  in 
the  surfacing  of  the  subgrade.  which  cost 
$36.20.  A  total  of  311  cu.  yds.  of  clay  were 
hauled  from  a  pit  for  an  average  of  J^s  mile, 
and  were  spread  to  a  depth  of  6  ins.  The 
road  was  finished  with  a  crown  of  ^  in.  to 
the  ft.  The  unit  costs  of  the  clay  were :  Load- 
ing, 11  cts.  per  cu.  yd.;  hauling,  19.3  cts.; 
spreading.  2.1  cts. ;  and  stripping  the  clay  pit 
and  constructing  the  approach."  $23.20.  The 
total  cost  of  the  work  was  $223  45,  which  is 
at  the  rate  of  11.9  cts.  per  ,sq.  yd.,  or  $982.08 
per  mile.     The  work  comprised  1.866  sq.  yds. 

Williamston.  N.  C. — This  work  was  begun 
on  April  17.  1911.  and  was  finished  on  May 
24,  1911.  The  improvement  is  a  section  of 
the  Hamilton  Road  running  northwest  and 
lies  in  a  rolling  country  with  a  soft,  sandy 
subsoil.  A  distance  of  4.000  ft.  was  graded, 
3.000  ft.  of  which  were  surfaced  with  sand 
clay  to  a  width  of  16  ft.,  and  finished  with 
4-ft.  shoulders.  It  was  necessary  to  excavate 
3,471.2  cu.  yds,  at  a  cost  of  23.1  cts.  per  en. 
yd.  This  work  was  done  with  a  grader  and 
five   drag   slips.     One    reinforced-concrete  cul- 
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vert,  2  It.  2  ins.  by  2  ft.  U  ins.  by  20  ft.,  was 
■built  at  a  cost  of  $100.;^  1.  Brick  abutments 
for  a  wooden  deck  culvert  cost  $227.56.  Two 
vitritied-clay  pipe  culverts  of  18-in.  pipe.  25 
it.  lone,  and  a  r2-in.  pipe,  26  ft.  long,  cost 
^0.77.  The  pipe  culverts  were  finished  with 
brick  end  walls.  There  were  622  cu.  yds.  of 
surface  material  hauled  at  a  cost  of  39.4  cts. 
ner  cu.  yd.  and  spread  for  1.0  cts.  per  cu.  yd. ; 
shaping  the  subgradc  cost,  $32.75 ;  and  the 
total  cost  of  the  road  was  $1.468. 81.  w-liich  is 
27.5  cts.  per  sq.  yd.,  or  at  the  rate  of  $2,584 
jper  mile.  These  figures  apply  both  to  the 
5,333  sq.  yds.  surfaced  and  to  1.000  ft.  of  un- 
surfaced  grading.  They  are  based  on  labor  at 
$1  per  day  of  10  hours,  and  teams,  without 
drivers  at  $2.50  per  day. 

Wilson.  N.  C. — Work  began  at  Wilson,  N 
C  on  May  17,  1911,  and  was  completed  on 
June  23,  1911.  The  road  is  the  Raleigh  Road, 
Tunning  west  through  comparatively  level 
countn,'  and  underlaid  with  clay.  About  4.300 
ft.  were  graded  to  a  width  of  34  ft.  in  the 
cuts  and  26  ft.  in  the  fills,  and  surfaced  with 
16  ft.  of  sand-clay  mi.xture  and  5-ft.  should- 
ers. A  2-horse  grader  was  used  for  this 
work.  Three  tile  culverts  were  required,  two 
12  ins.  and  one  15  ins.  in  size.  These  cul- 
verts were  finished  with  brick  end  walls  and, 
in  addition,  1  culvert  was  repaired,  lengthened 
with  6  ft.  of  15-in.  tile,  and  brick  end  walls 
were  built;  1,387  cu.  yds.  of  earth  were  ex- 
cavated, of  which  420  cu.  yds.  were  hauled  an 
average  distance  of  310  ft.  The  excavation 
cost  15.7  cts.  per  cu.  yd.,  or  a  total  of  $218.68. 
The  grade  was  reduced  0.5  per  cent  from  a 
maximum  of  5  per  cent.  The  surfacing  ma- 
terial was  obtained  from  a  pit  1%  miles  from 
the  road,  and  cost  as  follows:  Stripping  and 
loading,  13.3  cts.  per  cu.  yd.;  hauling,  49.1  cts. 
per  cu.  yd. ;  and  spreading,  0.8  ct.  per  cu.  yd. 
This  material  was  mixed  with  a  disk  harrow 
to  a  depth  of  8  ins.  at  a  cost  of  $29.65.  Addi- 
tional items  of  cost  on  this  road  were  as  fol- 
lows :  Preparing  the  subgrade.  $8.35 ,  final 
shaping  and  incidentals.  $27.56;  drainage 
ditches.  $18.97 ;  end  walls  for  the  culverts, 
$33.02;  culvert  pipe.  $97.40;  and  labor  for 
this.  $3.29.  The  total  cost  of  the  road  to  the 
community  was  $1,228.29.  which  is  at  the  rate 
of  16  cts.  per  sq.  yd.,  or  $1,508  per  mile. 
Prison  labor  cost  60  cts.  per  10-hour  day ; 
1-horse  teams,  owned  by  the  county,  60  cts.; 
2-horse  teams,  $4 ;  and  4-horse  teams,  $8  per 
day.     The  work  comprised  7,644  sq.  yds. 

Carnegie.  Okla. — The  road  runs  north  to- 
ward .Alfalfa,  through  rolling  country,  for  a 
distance  of  9.800  ft.,  and  the  subsoil  is  al- 
ternatively sand,  loam,  clay,  and  mixtures  of 
these  in  varj'ing  proportions.  The  work  w'as 
commenced  on  March  6,  1911,  and  was  com- 
pleted on  April  28,  1911.  The  entire  job  was 
let  to  a  contractor  on  a  unit  price  basis.  The 
road  was  graded  to  a  width  of  24  ft.  and  all 
but  1,000  ft.  was  surfaced  14  ft.  wide  with 
a  sand-clay  mixture.  Grading  amounting  to 
3,352  cu.  yds.  was  done  with  a  road  grader. 
9  wheel  scrapers,  and  8  slips.  The  grade  was 
reduced  from  8  per  cent  to  5  per  cent.  The 
average  excavation  haul  was  200  ft.,  and  the 
cost  was  8.8  cts.  per  cu.  yd.  Five  concrete 
culverts  and  1  concrete  bridge  w-ere  con- 
structed. The  contract  price  for  the  bridge. 
which  was  12  ft.  by  16  ft.,  was  $474.  Addi- 
tional unit  costs  on  this  work  were :  Shaping 
the  subgrade,  0.27  cts.  per  sq.  vd. ;  concrete 
for  the  culverts.  $682.82 ;  loading  3.1.56  cu.  yds. 
of  surfacing  material  at  3.4  cts.  per  cu.  vd.. 
$112.40;  hauling,  at  22.1  cts.  per  cu.  yd..  $698; 
spreading,  at  3.22  cts.  per  yd.,  $104.80;  rolling, 
$38.25:  ditches,  $4.40;  miscellaneous  items. 
$135.55 ;  superintendence,  $273 ;  and  repairs 
and  incidentals.  $23.80.  making  an  actual  total 
cost  of  $2,407.27.  except  for  the  transporta- 
tion of  the  contractor's  outfit.  The  contractor 
was  paid  $2,786.61.  The  8,800  sq.  yds.  of  sur- 
faced road  cost  20.34  cts.  per  sq.  yd.,  which 
includes  the  1.000  ft.  graded,  but  not  surfaced. 
This  is  at  the  rate  of  $1,912  per  mile.  The 
labor  cost  $1.60  for  an  8-hour  dav,  and  teams, 
.$2.80  per  day. 

Cordell.  Okla. — This  improvement  was  on 
the  State  Road,  nmning  \4'est  toward  the 
county  line,  and  was  5,000  ft.  long,  of  which 
4.500  ft.  were  surfaced  16  ft.  wide  with  sand- 


clay  construction  The  work  began  on  Mav 
5.  1911,  and  was  completed  on  May  13,  1911. 
The  road  runs  tlirtnigh  Icvtl  countrv  and  is 
underlaid  with  black  loam  and  sand.  It  was 
necessary  to  excavate  500  cu,  yds.  of  material 
at  acost  of  $12.10.  and  shaping  the  road  cost 
$9.45.  .A.  sand-clay  mixture  was  spread  over 
an  extent  of  2,0(jt>  cu,  yds.  to  a  depth  of  6 
ins.  Excavating,  hauling,  and  spreading  the 
material  cost  $100;  and  charges  for  superin- 
tendence, guards,  warden,  sergeant,  and  the 
camp  amounted  to  $240.30  The  total  cost  of 
the  road  was  $400.32,  which  is  5.8  cts.  per  sq. 
yd.,  or  at  the  rate  of  $540  per  mile ;  8,000  sq, 
yds,  of  finished  surface  were  improved,  to- 
gether with  a  portion  graded,  but  not  sur- 
faced. Prison  labor  cost  18  cts.  and  teams  85 
cts.  per  day  of  9  hours. 

Aiken,  S.  C. — Construction  began  here  on 
Oct.  18,  1910,  and  was  completed  on  Nov.  10. 
1910.  The  work  consisted  in  surfacing  with 
a  sand-clay  mixture  a  section  5.255  ft.  long 
and  30  ft.  wide,  on  the  Montmorency  Road. 
running  northeast  from  Aiken  city  limits. 
.>\bout  315  cu.  yds.  of  earth  were  excavated 
at  a  cost  of  14  cts.  per  cu.  yd.,  and  1,000  cu. 
yds.  of  clay  were  removed  from  ditches  at 
the  sides  of  the  road  at  a  cost  of  11.1  cts. 
per  cu.  yd.  This  clay  material  was  used  for 
surfacing  and  cost  0.04  ct.  per  cu.  yd.  to 
spread.  The  clay  and  sand  were  mixed  with 
a  disk  harrow  and  the  road  was  rolled  with 
a  2-ton  horse  roller.  The  surface  was  given 
a  crown  of  %  in.  to  the  ft.  and  was  com- 
pacted to  8  ins.  in  depth.  One  10-in.  vitrified 
pipe  culvert.  30  ft.  long,  with  5-ft.  ends,  was 
iniilt  at  a  cost  of  $28.86.  The  maximum  grade 
was  reduced  from  10  per  cent  on  the  old  road 
to  1  per  cent  on  the  new  road.  The  sur- 
rounding country  is  level  and  the  subsoil  is 
mostly  sand,  intermixed  with  clay,  and  worked 
up  with  the  material  from  the  'side  ditch  into 
a  good  surface.  The  following  machinery  was 
available  for  this  work :  One  road  machine, 
one  cutaway  disk  harrow,  one  spike-tooth  har- 
row, one  hardpan  plow,  one  side-hill  plow, 
one  split-log  drag,  and  one  2-ton  roller. 
.•\mon.g  the  items  of  cost  on  this  work  were : 
Rack-filling  the  side  ditch,  $40.07 ;  plowing, 
harrowing,  and  grading,  $81.42 ;  grading  and 
clearing,  $28.92;  and  rolling,  $15.98.  The  to- 
tal cost  to  the  community  was  $391.10,  based 
upon  prison  labor  at  40  cts.  per  day  and 
double  teams,  with  driver,  at  $1  per  day.  This 
is  at  the  rate  of  2.33  cts.  per  sq.  yd.,  or 
$391.10  per  mile.  The  work  comprised  16,- 
7.50  sq.  yds. 

.Mlendalc.  S.  C. — The  work  commenced 
here  on  Oct.  29.  1910.  and  w-as  completed  on 
Nov.  16.  1910.  /Vbout  3.070  ft.  of  the  Mat- 
thews Bluff  Road,  running  southwest  from 
.Allendale,  were  graded  and  surfaced  with  a 
sand-clay  mixture  to  an  average  width  of 
22  ft.  It  was"  necessary  to  excavate  350  cu. 
yds.,  and  this  re<luced  the  maximum  grade 
from  4  to  1  per  cent.  The  average  excavation 
haul  was  1.000  ft.,  and  the  cost  per  cu.  yd. 
was  12  cts.  The  total  cost  of  shaping  the 
subgrade  was  $6.50.  The  road  runs  through 
level  country  and  the  soil  is  very  sandy.  Be- 
low the  sand  is  found  a  layer  of  clay,  which 
was  excavated  from  the  ditches  and  placed 
on  the  road  at  a  cost  of  $1-32.75.  Mixing  the 
clay  with  the  sand  cost  S35.50.  and  back- 
filling the  ditches  with  surface  sand  cost  $19. 
The  depth  of  the  surfacing  was  10  ins.,  but 
it  was  compacted  by  traffic  to  8  ins.  The  road 
was  given  a  crown  of  %  in.  to  the  ft.  The 
machinery  used  on  this  job  was  1  road  grader, 
4  wheel  scrapers.  1  cutaway  disk  harrow,  1 
clay  plow.  1  turning  plow,  and  1  spike-tooth 
harrow.  The  total  cost  of  this  road  to  the 
communitv  was  $252.75.  which  is  at  the  rate 
of  .33.6  cts.  per  sq.  yd.,  or  $435  per  mile.  These 
figures  are  based  on  prison  labor  at  50  cts. 
per  day  and  county  tejims  at  75  cts,  per  day. 
The   work  comprised  7,845  sq.  vds. 

Darlington.  S.  C— The  work  at  Darling- 
ton S.  C.  was  begun  on  June  27.  1910.  and 
finished  on  July  9.  1910.  It  thus  falls  partly 
within  the  preceding  fiscal  year.  The  road 
was  the  Darlington-Florence  Road,  and  was 
graded  to  a  length  of  3.780  ft.  an  average  of 
25  ft.  wide.  All  but  the  last  100  ft.  was  sur- 
faced 20   ft.   wide   with   sand-clay  coustructinn. 


of  which  2.045  cu.  yds.  were  used.  This  ma- 
terial was  obtained  near  the  road  and  cost 
$127.25.  Four  pipe  cidverts  were  built  at  a 
cost  of  $52.70.  Clearing,  grubbing,  and  grad- 
ing the  road  cost  $90.  The  total  cost  of  the 
road  to  the  community  was  $209.95,  which  is 
at  the  rate  of  3.3  cts.  per  sq.  yd.,  or  $;!87  per 
mile.  Prison  labor  cost  50  cts.  per  10-hour 
day  and  mule  teams  75  cts.  per  day.  The  work 
comprised  8,178   sq.   yds. 

Hampton,  S.  C. — For  a  distance  of  500  ft. 
on  the  Estclle  Road,  running  south  from 
Hampton,  a  sand-clay  wearing  surface  was 
built.  The  construction  commenced  on  Aug. 
13,  1910,  and  was  completed  on  Aug.  17,  1910. 
In  addition  to  the  sand-clay  surfacing,  1,000 
ft.  were  gra<led  30  ft.  wide.  The  local  au- 
thorities furnished  ;i  grading  machine,  two 
wheel  scrapers,  and  four  2-whcel  dump  carts. 
No  grading  was  done,  but  the  road  was 
shaped  at  a  cost  of  $20,  and  179  cu.  yds.  of 
sand-clay  material,  costing  19  cts.  per  cu.  yd. 
in  place,  were  used,  A  force  of  23  prisoners, 
costing  35  cts,  per  day  per  man  for  a  working 
day  of  12  hours,  was  used  on  this  road.  Teams 
cost  50  cts.  per  day.  The  total  cost  of  the 
road  to  the  community  was  $54,  which  is  at 
the  rate  of  0.1  cts.  per  sq.  yd.,  or  $429.10  per 
mile.  This  expenditure  includes  the  unsur- 
faced  grading.  The  work  comprised  889 
sq.  yds. 

Kingstree,  S.  C. — This  road  is  the  Johnson- 
ville  Road,  running  cast  toward  Johnsonville. 
The  road  is  800  ft.  long,  runs  through  level 
country,  and  is  underlaid  with  sand.  The 
work  commenced  on  April  6,  1911,  and  was 
finished  on  April  13,  1911.  No  excavating  was 
done,  but  a  sand-clay  mixture  was  applied 
for  a  width  of  20  ft.,  with  2'^-ft.  shoulders. 
Clay  to  the  amount  of  ,345  cu.  yds.  was  dug 
from  a  pit  at  a  cost  of  3\^  cts.  per  cu.  yd., 
hauled  an  average  distance  of  M  mile  for  23.5 
cts.  per  cu.  yd.,  and  spread  for  1.8  cts.  per 
cu.  yd.  Shaping  and  -mixing  cost  $6.20,  while 
spreading  the  sand  and  dragging  the  road 
cost  $5.90.  Ihe  total  cost  of  the  road  was, 
therefore,  $112.10,  which  is  at  the  rate  of  6.3 
cts.  per  sq.  yd.,  or  $739  per  mile.  This  road 
was  constructed  for  the  purpose  of  demon- 
strating the  best  methods  for  securing  a 
proper  sand-clay  mixture  by  the  use  of  the 
disk  harrow  and  in  order  to  introduce  the 
use  of  the  split-log  drag.  The  above  figures 
were  based  on  prison  labor  at  5  cts.  per  hour, 
teams  at  10  cts,  per  hour,  and  foreman  at 
20  cts,  per  hour.  The  work  comprised  1,777 
sq.  yds, 

Kingstree,  S.  C. — Work  on  surfacing  with  a 
sand-clay  mixture  400  ft.  of  the  Charleston 
Road,  running  north  toward  Lake  City,  be- 
gan here  on  .^pri!  10,  1911,  and  ended  on 
April  13.  1911.  The  road  was  finished  to  a 
width  of  20  ft.,  with  2%-ft.  shoulders,  at  a 
cost  of  $41.80.  The  cost  was  47  cts.  per  sq. 
yd.,  or  at  the  rate  of  $552  per  mile,'  The 
work  comprised  885  sq,  yds.  Prison  labor 
on  this  work  cost  45  cts.  per  day  of  nine 
hours;  foreman,  $1.80;  and  teams.  90  cts.  per 
day.  This  section  of  road  was  built  for  the 
purpose  of  demonstrating  the  method  of  mix- 
ing sand  and  clay  by  using  the  disk  harrow, 
and  also  in  order  to  introduce  the  use  of  a 
drag.     No   excavation   was   required. 

Waterloo.  S.  C. — This  road  is  the  St. 
George  Road,  running  northwest  toward  St. 
George  for  1  mile.  The  work  commenced  on 
Sept.  20,  1910,  and  was  completed  on  Nov. 
25.  1910.  The  surrounding  country  is  mostly 
level  or  slightly  rolling.  The  subsoil  was 
partly  sand  and  partly  clay.  A  total  of  3.654 
cu.  yds.  of  earth  excavated,  and  this  reduced 
the  grade  from  5  per  cent  to  2.86  per  cent. 
The  cost  was  6.06  cts.  per  cu.  yd.,  making  the 
total  cost  $221.55.  The  work  was  done  with 
a  road  machine,  slip  scrapers,  5  dump  wagons, 
a  steel  road  drag,  and  a  disk  harrow.  Two 
galvanized-iron  pipe  culverts  were  installed, 
one  18  ins.  in  diameter  and  33  ft.  in  length, 
costing  $43.65.  and  one  20  ins.  in  diameter. 
■33  ft.  long,  costing  $48.60.  The  end  walls  were 
made  of  brick,  laid  in  cement  mortar,  and 
cost  $6.70.  Shaping  the  subgrade  cost  $69.93. 
In  surfacing  this  road  1,630  cu.  yds.  of  clay. 
which  were  obtained  from  a  pit  %  mile  dis- 
tant, were  used.     The  costs  of  this  clay  were 
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IS  follows :  Stripping  the  pit,  13. o  cts.  per 
cu.  yd. ;  loading,  7.8  cts.  per  cu.  yd. ;  hauling, 
12.4  cts.  per  cu.  yd. ;  and  spreading,  1.4  cts. 
per  cu.  yd.  To  obtain  the  sand-clay  mi.xture, 
sand  costing  $17.11  was  applied.  Harrowing 
and  dragging  the  road  and  trimming  the 
shoulders  cost  $5.3.25.  The  road  was  graded 
30  ft.  in  width  and  the  surfacing  material  was 
applied  to  a  width  of  20  ft.,  with  a  depth  of 
9  ins.,  which  compacted  to  6  ins.  Digging  an 
outlet  ditch  also  cost  $6.93.  The  cost  of  this 
road  is  based  on  prison  labor  at  50  cts.  per 
day  of  9  hours;  guards,  $1;  superintendent, 
$2.20;  and  teams,  $1  per  day,  making  a  total 
cost  of  $1,206.07  to  the  community,  which  is 
at  the  rate  of  10.28  cts.  per  sq.  yd'.,  or  $1,206 
per  mile.  The  work  comprised  11,733  sq.  yds. 
Center,  Te.x. — An  extension  2,-300  ft.  long, 
from  the  gravel  road  running  east  toward 
Shelbyville,  was  built  with  sand-clay  con- 
struction 30  ft.  wide.  Work  on  this  road  lasted 
from  July  8,  1910,  to  September  10,  1910. 
The  road  runs  through  a  rolling  country  with 
an  alternate  sand  and  clay  soil.  The  work 
required  1,225  cu.  yds.  of  earth  excavation, 
which  cost,  with  an  average  haul  of  100  ft.. 
15  cts.  per  cu.  yd.,  and  reduced  the  maximum 
grade  from  4  to  3  per  cent.  A  road  ma- 
chine was  used  one  day  at  a  cost  of  $4.20. 
Two  cornigated-iron  pipe  culverts  were  con- 
structed. For  one  culvert,  two  of  these  pipes. 
24  ins.  by  48  ft.,  were  used,  costing  $1  per 
lin.  ft. ;  while  for  the  other  culvert,  pipe  15 
ins.  by  48  ft.  was  used,  and  cost  60  cts.  per 
lin.  ft.  The  clay  far  the  sand-clay  surface 
was  hauled  1.000  ft.  It  was  loaded  with 
shovels  on  wagons  carrying  1  cu.  yd.,  at  a  cost 
of  8.8  cts.  per  cu.  yd.,  while  the  hauling  cost 
14.4  cts.  per  cu.  yd.  At  the  road,  spreading 
cost  1.4  cts.  per  cu.  yd.  Over  portions  of  the 
clay  a  layer  of  sand  2  ins.  thick  was  applied, 
at  a  cost  of  7  cts.  per  cu.  yd.,  in  place.  The 
compacted  surfacing  varied  from  8  ins.  to  5 
ins.  in  depth  and  was  given  a  crown  of  34  in. 
to  the  foot.  The  cost  of  the  service  of  a  fore- 
man was  $65.55,  while  shaping  the  subgrade 
amounted  to  $4.20.  The  total  cost  of  this 
road  to  the  community  was  $798. .58.  making 
a  cost  per  sq.  yd.  of  surface,  exclusive  of  cul- 
verts, of  8.7  cts.,  which  is  at  the  rate  $1,530 
per  mile.  This  is  based  on  labor  at  the  rate 
of  $1.50  per  10-hour  day.  teams  at  $3.50,  and 
foreman  at  $3  per  day.  The  work  comprised 
7,667  sq.  yds. 

Livingston,  Tex. — The  work  at  Livingston. 
Te.x..  was  begun  on  Oct.  24.  1910.  and  com- 
pleted on  Nov.  3.  1910.  It  consisted  in  grading 
a  total  length  of  2,200  ft.,  24  ft.  wide,  and  in 
preparing  1.100  ft.,  12  ft.  wide,  and  surfacing 
the  same  with  sand-clay  construction.  As  the 
soil  here  consisted  of  sand  for  the  first  11  ins. 
and  then  clay  for  the  next  11  ins.,  the  required 
surfacing  material  was  secured  near  by.  A 
total  of  184  cu.  yds.  of  excavation  were  re- 
quired, at  20  cts.  per  cu.  yd.  The  maximum 
cut  w-as  3  ft.,  and  the  old  maximum  grade 
of  3  per  cent  was  not  changed.  The  average 
haul  for  the  excavation  was  1.000  ft.  The 
work  was  done  with  six  road  plows  and  four 
No.  2  slip  scrapers,  besides  the  wagons  for 
hauling.  The  cost  of  loading  the  surfacing 
material  was  8.4  cts.  per  cu.  yd. ;  hauling.  22.4 
cts.  per  cu.  yd. ;  and  spreading,  2  cts.  per  cu. 
yd.  This  material  was  deposited  to  a  depth 
varying  from  9  to  12  ins.  and  compacted  to 
a  depth  of  from  6  to  9  ins.  by  the  traffic.  The 
road  was  given  a  crown  of  J4  in.  to  the  foot. 
A  total  of  500  cu.  yds.  of  surface  material 
was  used.  One  road  machine  was  available 
for  this  work,  and  the  total  cost  of  the  road 
to  the  community  was  $227.15.  The  rate  per 
sq.  yd.  for  the  clay  surface  was  15  cts.,  and 
the  rate  per  mile  $1,199.  These  figures  were 
based  on  a  labor  cost  of  $1.50  per  10-hour 
day  and  $3. .50  for  teams.  The  work  comprised 
1,467   sq.  yds. 

Rockdale,  Tex. — Work  began  here  on  July 
25,  1910,  and  was  stopped  on  Aug.  2.  1910. 
The  road  was  a  sand-clay  road,  on  which  $207 
had  been  expended  at  the  time  that  work  was 
stopped  on  account  of  the  scarcity  of  teams. 
A  total  of  2,100  ft.  of  road  were  rough-graded 
and  surfaced  with  clay,  with  the  exception 
of  the  final  300  ft.  The  clay  was  obtained 
from  a  pit  with   an  average  haul  of  %   mile. 


Figuring  the  clay  surface  as  18  ft.  m  width, 
the  cost  of  the  road  was  5.75  cts.  per  sq.  yd., 
or  at  the  rate  of  $607.20  per  mile.  The  total 
cost  of  the  road  to  the  community  was  $207. 
The  cost  of  labor  on  this  work  w-as  $1.50  per 
10-hour  day ;  foreman.  $3.50  per  day ;  while 
the  teams  were  furnished  free,  with  drivers, 
by  the  neighboring  farmers.  The  work  com- 
prised 3,600  sq.  yds. 

Table   I.   has   been  compiled   from   the    data 
in  the  above  notes. 


Creosoted  Wood  Block  Pavements  in 

Chicago. 

Last  June  John  Ericson,  City  Engineer  of 
Chicago,  at  the  request  of  the  Hoard  of  Local 
Improvements,  began  an  examination  of  the 
method  of  treating  wood  paving  blocks  and 
the  form  of  specifications  under  which  creo- 
soted wood  block  pavements  are  constructed 
in  this  city.  The  examination  was  made  with 
a  view  to  determining :  whether  the  treat- 
ment of  the  blocks  was  proper  and  sufficient ; 
whether  the  exuding  of  tar  from  the  pave- 
ment under  the  heat  of  the  sun  could  be 
avoided ;  and  whether  the  material  used  was 
controlled  by  an  individual  or  combination 
and  was  non-competitive.  Mr.  Ericson's  re- 
port was  submitted  to  the  President  of  the 
Board  of  Local  Improvements  on  Nov.  21  last. 
In  it  he  states  that  the  specifications  for  the 
treatment  of  creosoted  blocks  for  pavements 
in  Chicago  previous  to  the  year  1907  carried 
the  following  stipulations  concerning  the  oil : 
After  the  blocks  have  been  inspected  and 
found  satisfactory,  they  shall  be  placed  in  air- 
tight chamber,  where  by  means  of  superheated 
steam  and  the  use  of  the  vacuum  pump  the 
blocks  shall  be  vaporized  and  the  moisture  in 
them  removed.  When  the  blocks  are  thoroughly 
dry  the  wood  preserving  oil  shall  be  admitted 
into  the  chamber  and  subjected  to  a  pressure 
which  shall  be  maintained  until  16  lbs.  of  the 
oil  shall  have  been  forced  into  each  cubic  foot 
of  timber  and  until  the  oil  shall  have  impreg- 
nated the  timber  through  the  entire  depth  of 
the  block  and  to  the  satisfaction  of  the  Board 
of  Local  Improvements.  The  wood-preserving 
oil  shall  be  Kreodone-Creosote  paving  oil.  or  any 
creosote  paving  oil  which  shall  in  the  opinion 
of  the  Board  of  Local  Improvements  be  equal 
thereto  in  quality  for  this  purpose." 

A  change  in  the  specifications  was  made  in 
1907,  the  quality  of  the  preservative,  as  well 
as  the  manner  of  treating  the  blocks,  being 
different  from  what  it  had  previously  been. 
The  clauses  pertaining  to  the  oil  in  the  re- 
vised specifications  read  as  follows : 

The  oil  shall  be  a  pure  coal  tar  product,  free 
from  any  adulteration.  It  must  not  contain  any 
petroleum  oil  or  any  product  obtained  from  pe- 
troleum, and  shall  contain  not  more  than  5 
per  cent  of  matter  insoluble  in  hot  benzol  and 
chloroform.  No  oil  obtained  wholly  or  in  part 
from  water  gas  tar  or  oil  tar  will  be  accepted. 

The  specific  gravity  of  the  oil  shall  not  be 
less  than  1.10  or  more  than  1.13  at  2o<>  C. 

This  specification,  with  a  requirement  that 
from  16  to  20  lbs.  of  oil  be  injected  in  each 
cubic  foot  of  wood,  has  since  been  in  use  for 
creosoted  wood  block  pavements  in  Chicago. 

Mr.  Ericson  states  in  his  report  that  the 
creosoted  wood  block  pavements  laid  in  Chi- 
cago under  the  earlier  specifications,  with 
from  12  to  16  lbs.  of  oil  to  the  cubic  foot  of 
wood,  have  been  generally  successful  and 
have  given  little  or  no  trouble  from  other 
causes.  As  to  the  wood  block  pavements  laid 
in  the  city  under  the  later  specifications  he 
states  that  they  have  given  a  good  deal  more 
trouble  from  "bleeding."'  and  also  from 
buckling  on  account  of  the  expansion  of  the 
blocks.  He  further  states  that  a  comparison 
of  actual  results  obtained  by  the  use  of  the 
lighter  as  well  as  by  thp  use  of  the  heavier 
oils  as  preservatives  for  paving  blocks,  both 
in  Chicago  and  elsewhere,  seems  to  indicate 
in  a  general  way  that  paveinents  treated  with 
the  lighter  oils  bleed  less,  give  no  more  trou- 
ble from  expansion,  and  so  far  as  know-n,  will 
not  fail  through  the  decay  of  the  blocks, 
which  are  fully  preserved  during  the  entire 
mechanical  life  of  the  pavement. 


I'Vom  the  engineers  in  charge  of  the  Forest 
Products  Laboratory  of  the  U.  S.  Forest  Ser- 
vice at  Madison,  Wis.,  Mr.  Ericson  obtained 
a  specification  for  a  genuine  coal  tar  creosote 
of  high  quality,  and  this  specification  he  rec- 
ommended for  use  in  paving  of  Wabash  Ave. 

SPECIFIC.^TIONS     FOR    C0.'\L-T.\R    CREOSOTE. 

1.  It  must  be  obtained  entirely  from  coal- 
gas  or  coke-oven  tar,  and  must  not  contain  any 
admixture  of  any  tar  oil  or  residue  obtained  from 
petroleum  or  any  other  source  except  coal-gas 
or   coke-oven  tar. 

2.  It  must  be  completely  liquid  at  38"  C,  and 
not  more  than  3  per  cent  of  the  water-free  oil 
shall  be   insoluble   in  chloroform   or  benzol. 

3.  The  specific  gravity  of  the  oil  at  38'  C. 
must  be  at  least  1.03  and  should  not  exceed  1.08. 

4.  It  shall  be  subject  to  a  distillation  test  as 
follows; 

The  apparatus  for  distilling  the  oil  must 
consist  of  an  ordinary  200  cm.  distilling  flask 
having  side  neck  not  over  2  ins.  above  the  body 
of  the  flask. 

The  bulb  of  the  standardized  thermometer 
shall  be  one-half  inch  above  the  surface  of  the 
liquid  in  the  flask  and  during  the  progress  of  the 
distillation  it  shall  remain  in  the  position  as 
originally  placed.  The  distance  between  the 
thermometer  bulb  and  the  end  of  the  condensing 
tube  shall  be  22  ins.  The  bulb  of  the  flask  shall 
rest  on  an  asbestos  board  at  least  6  ins.  square, 
through  which  a  round  hole  has  been  cut  2  ins. 
in  diameter.  This  hole  is  to  be  further  enlarged 
by  cutting  6  notches  around  its  circumference, 
these  notches  to  be  ^  in.  deep.  The  bulb  of 
the  flask  shall  also  be  protected  so  as  to  pre- 
vent excessive  heat  radiation  by  placing  around 
it  an  asbestos  cylinder  4  ins.  in  diameter  and  3 
ins.  high;  and  resting  on  this  shall  be  a  piece 
of  flexible  asbestos  board  of  sufBcient  size  to 
fully  cover  the  cylinder;  said  cover  having  a 
slit  cut  from  the  outside  edge  to  a  round  hole 
1%  ins.  in  diameter  cut  in  the  center  to  admit 
the  neck  of  the  flask. 

The  distillation  shall  be  continuous  and  at 
the  rate  of  1  to  2  drops  per  second. 

One  hundred  grams  of  the  oil  shall  be  taken 
and  all  percentages  determined  by  weight  on 
the  basis  of  dry  oil. 

Tested  in  the  above  manner  it  shall  give  no 
distillate  up  to  200°  C;  less  than  5  per  cent  up 
to  210°  C;  less  than  25  per  cent  up  to  235°  C; 
less  than  35  per  cent  residue  at  355°  C. 

5.  The  distillate  between  210°  and  235°  shall, 
on  cooling  to  room  temperature  (77°  F.),  yield 
solids. 

6.  The  oil  shall  not  contain  more  than  3  per 
cent  of  water. 

From  his  investigations  and  inquiries  Mr. 
Ericson  concludes  :  That  pavements  laid  with 
blocks  treated  under  the  old  forms  of  specifi- 
cations or  with  creosote  of  a  specific  gravity 
of  1.(18  a  1.09  are  preferable  to  those  treated 
with  the  heavy  oil  later  specified,  at  least 
for  traffic  streets  in  the  City  of  Chicago,  where 
the  traffic  soon  makes  the  blocks  impervious  to 
water. 

That  the  "bleeding"  is  caused  principally  by 
the  use  and  excessive  quantity  of  this  heavy 
tar  oil  in  the  preservation  of  the  blocks  which 
is  in  some  cases  aggravated  by  improper  pro- 
vision  for  expansion ; 

That  this  "bleeding"  can  be  largely  avoided 
by  the  use  of  the  lighter  creosote  oil  as  a 
preservative,  and  by  the  proper  selection  and 
manner  of  placing  the  filler  betw^een  the 
blocks; 

That  absorption  of  water  and  the  conse- 
quent heaving  of  the  paving  can  be  largely 
avoided  by  laying  the  blocks  in  the  pavement 
as  soon  as  they  are  delivered  on  the  work 
and  by  the  provision  of  proper  expansion 
joints; 

That  no  definite  rule  as  regards  the  char- 
acter of  oil.  manner  of  treatment,  etc.,  can 
be  adopted  for  all  conditions  of  streets  and 
traffic,  but  that  different  conditions  require 
different  treatment. 

That  if  the  lighter  oils  for  preserving  wood 
blocks  for  pavements  are  eventually  found  to 
be  preferable  to  the  heavier  oils  for  all  con- 
ditions, there  can  and  will  undoubtedly  be  an 
inducement  to  cause  sufficient  oil  to  be  man- 
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TABLE   I— COST    OF   MAINTAININC;    HOU^:KS  ex   ,v  BASIS  OF  365  DAYS   PER  TEAR. 

Districts.                           South  Boston        East  Boston          Ch;irUsto«n             Roxbury  South  Stable  West  Stable  Totals 

Average  Number  of  • 19.2 11.2 10.8 13.4_J 52.2 33.8 140.6 

Horses  Kept.                                      Cost  per                 Cost  per              C.ist  i..r                      Cost  per  Cost  per  Cost  per  Cost  per 

horse                       horso                      l\,.iy:                        horse  horse  horse  horse 

Items.                          Total  cost      per    Total  cost    per    Total  cost    per     Total  cost      per  Total  cost      per  Total  cost    per  Total  cost    per 

per  year.      day.     per  year.     day.      per  year.     day.     p...r  year.      day.  per  year.      day.  per  year.      day.  per  year.      day. 

Labor    *i'lS;?^     ^''■^?*     52,545.62     $0,623     $2,237.64     $0.56?    $1,223.65     $0,250  $8,086.38     $0,424  $0,781.89     $0,469  $24,042.46     $0,470 

Hay   and    grain f-ilS-^"         ■*"'"       2,lo6.22         .5::7       2,458.04         .O.'J      J,.C3.70         .624  10.764.93         .591  6.130.50         .497  28.234.19         .550 

Fuel   light  and  rent 1.3S3.(i.-!         .190       l,8o8.02         .454          146. Sit        .03;         139.SU         .029  378.00         .CJO  2.15.42         .019  4,094.16         .079 

Shoeing    JS»-»g        -J?!          «7.75        .109          4C4.0i>        .US         .iTL25         .096  2.340.25         .123  1,558.50         .126  5.891.25         .114 

Stable    repairs    ■■             126.08         .018            12.93         .003            56.1S        .Oir.       'LU.Ol         .111  132.32         .007  10S.15         .008  984.67         .019 

Veterinary     services     and 

medicine    199.77         .028          121.66         .029          123.53        .031         142.61         .029  841.29         .044  635.66         .052  2.064.52         .040 

Furnishings  and  repairs 203.3i         .029          130.37         .032          139.44         .0;i:.         151. S2         .037  275.29         .014  321.61         .026  1.851.90         .036 

Totals     $9,809.83     $1,399     $7,272.07     $1,777     $5,625.72     $1,426    J.\756.S4     $1,176  $23,318.46     $1,223  $14,766.73     $1197  $07,163.15     $1,308 

•New  addition  to  stable,  $4S5.S5. 


ufactured  for  this  purpose  at  a  reasonable 
price ; 

That  15  lbs.  of  oil  per  cubic  foot  of  wood 
IS  generally  sufficient  to  effectively  .preserve 
the  wood  for  the  length  of  time  of  its  me- 
chanical life  and  prevent  absorption  of  water 
and  that  it  may  be  found  that  much  less  than 
fifteen  pounds  will  do.  This  will  vary  with 
traffic  conditions; 

That  the  manufacture  of  both  creosote  and 
the  heavy  or  "soecial  paving  oil"  seems  to  be 
limited  to  comparatively  few  concerns,  which 
may  or  may  not  have  formed  combin.itions; 

That  the  lighter  creosote  oil  is  also  manu- 
factured in  and  imported  from  Europe  and 
can  be  obtained  at  reasonable  price. 

In  view  of  the  troubles  encountered  from 
"bleeding"  and  other  causes  with  many  pave- 
ments constructed  in  accordance  with  the 
later  specifications,  and  in  view  of  such  infor- 
mation and  conclusions  as  above  stated,  Mr. 
Ericson  recommended  that  the  specifications 
tor  the  treatment  of  blocks  for  creosoted 
block  pavements  as  now  in  vogue,  stipulating 
the  use  of  a  heavy  oil  with  a  specific  gravity 
of  from  1.10  to  1.13,  be,  at  least  temporarily, 
discarded,  and  that  the  specifications  recom- 
mended for  the  treatment  of  blocks  for  the 
paving  of  Wabash  Avenue  be  tentatively  used 
for  any  creosoted  block  pavements  that  must 
be  constructed  in  the  immediate  future. 


Including  office  the  total  of  the  street  cleaning 
force  was  421.  Ihe  street  watering  force  on 
Aug.  1,  1910,  consisted  of  41  men,  making  the 
total  number  of  the  force  462.  The  horses  and 
rolling  stock  in  charge  of  the  section  were  as 
follows : 

Cart  horses  132 

Driving  horses    15 

Carts,  single  139 

Carts,   watering    ' 20 

Machines,   single    9 

Machines,  double  40 

Machines,  road  4 

Machines.   Hushing   4 

Wagons,  express   4 

Wagons,   concrete   6 

Snow  plows   8 

Buggies 11 

The  cost  of  maintaining  the  horses  of  the 
section  on  a  basis  of  365  days  per  year  is 
shown  in  Table  I.     The  hay,  grain,  etc..  used 


I  lie  cost  of  street  cleaning  wovk  hv  push 
cart  patrol  by  districts  is  shown  in  Table  II. 

Machine  sweeping  was  employed  for  clean- 
ing a  considerable  area  of  the  paved  streets, 
the  total  mileage  of  streets  cleaned  once  being 
16.767.42.  In  addition  4.954.9  miles  of  gutters 
were  cleaned  once.  The  average  cost  per 
1,000  sq.  yds.  cleaned  once  was  48.9  cts.  Fur- 
ther details  regarding  this  work  are  given  in 
Table  III. 

A  large  amount  of  street  oiling  work  was 
done  in  1910,  the  total  area  oiled  being  5,845,178 
sq.  yds.  The  area  covered  once  was  43,497,329 
sq.  yds.,  the  average  cost  per  sq.  vd.  being 
$0.00223.  Table  IV  shows  the  details  of  this 
work.  In  addition  to  the  oiling  with  emulsion 
some  1,630,737  sq.  yds.  in  West  Roxbury,  Dor- 
chester and  Roxbury  were  covered  once  with 
terra    colia.     No   terra    colia    was   used    after 


Costs  of  Street  Cleaning,  Street  Water- 
ing. Oiling  and  Maintenance  of 
Horses  at  Boston,  Mass. 
(staff  article.) 
The  work  of  cleaning  the  streets  of  the  city 
of  Boston,  Mass.,  for  the  year  ending  Jan.  31, 
1911,    was    done    under    the    direction    of   the 
Street  Cleaning  and  Watering  Section  of  the 
Sanitar\-   Division   of   the   Street   Department. 
This  section  for  the  year  above  noted  cared 
for  135.47  miles   of  paved   streets  and   114.43 
miles  of  macadamized  streets.     The  total  area 
cared  for  included  2,831,000  sq.  yds.  of  paved 
streets  and  604,195  sq.  yds.  of  9-ft.-\vide  gut- 
ters.    The  distribution  of  the  force  for  street 
.'leaning  service  on   Feb.   1,   1911,  was  as   fol- 
lows : 

9  Foremen  at,  per  vear $1,400.00 

1  Clerk  at,  per  yea'r 1.000.00 

1  Messenger  at,  per  year 800.00 

25  Sub-foremen  at,   per  day 3.00 

8  Inspectors  at,  per  day 2.50 

8  Stable  laborers  at,  per  day 2.50 

19  Yard  laborers  at,  per  day 2.25 

26  Machine  drivers  at,  per  week 15.00 

319  Drivers,   broom  men  and  helpers  at. 

per  day   2.25 

1  Boy  at,  per  day 1.25 


TABLE  II.— PUSH  C.4RT  PATROL.   BY   DISTRICTS. 

Inspection,  _ 

District.                                 lal>or               Barrel  loads      Cu.  yds.             Cost  per  Cost 

and  teams.            removed.        removed.             cu.  yd.  per  barrel. 

1 $2,120.81                    5,S49                     758                  $2.80  $0,362 

2     966.25                    2.4S4                      322                    2.97  .385 

3 1,788.76                    3,175                     450                    3.97  .515 

7     5.486.83                   16,221                  2,103                    2.61  .338 

10  Patrol   svstcm    7.300.46                  12,252                   1.588                    4.59  .596 

11     52.099.61                116,238                15,068                    3.46  .448 

Totals    $69,752.72                156,519                20,289                •$3.40  •$0,441 

•Average. 

Capacity  of  barrels   3\i  cu.  tt. 

Waste  barrels  emptied  ou? 

Subway  barrels  emptied  -'*•' 

Total  barrels  •  •  •  •  i?'^JI 

Rubbish  boxes  emptied   -4,439 


in    the    maintenance   of    these    horses    was   as 

follows : 

Price  paid  per  ton. 

Highest.     Lowest. 

Hay,   lbs 737.264         $24.25         $19.50 

Straw,  lbs 80,667  21.50  13.50 

Shorts,    lbs 15,500  29.00  24.00 

Per  bushel. 
Oats,   bus.    19,940  $0.56  $0.40V4 

The  total  number  of  square  yards  of  pave- 
ment cleaned  by  flushing  was  398.228,  and  the 
number  of  square  vards  flushed  once  was  15,- 
029,567.  For  this  flushing  work  3,026,400  gals, 
of  water  was  used,  or  .132  gals,  per  sq.  yd.  of 
pavement  cared  for.  The  cost  of  the  flushing, 
not  including  the  cost  of  water,  per  1,000  sq. 

vds.  flushed  once  was  as  follows: 

Per  1,000 
Total.       sq.  yds. 

Suprevlslon    $    553.75         $0,037 

Labor  and  teams 4,112.13  .274 

Repairs  and   tools 817.57  .0a4 

Total    $5,483.4.-        t"  "'<•■' 


Aug.  17,  1910.  At  the  beginning  of  the  season 
about  475,000  sq.  yds.  were  treated  once ; 
233.151  sq.  yds.  of  this  area  were  treated  reg- 
ularly to  .\ug.  17  with  an  average  number  of 
4.188  treatments.  The  streets  not  treated  reg- 
ularly with  terra  colia  were  subsequently  treat- 
ed with  other  dust  preventives.  The  total  num- 
ber of  gallons  of  terra  colia  used  was  35,592. 
The  total  cost  of  the  treatments  was  $5,766, 
or  $0.00353  per  sq.  yd.  for  one  treatment.  The 
estimated  cost  for  six  treatments  was  $0.02118. 
During  the  month  of  January,  1911,  when 
the  temperature  was  below  32°  F.  and  the 
streets  somewhat  dry  and  dusty,  calcium  chlor- 
ide was  used  as  a  dust  preventive.  It  proved 
to  be  satisfactory.  About  51,266  sq.  vds.  in 
District  8-10  was  treated  at  a  cost  of  $0.0036 
per  sq.  yd.  for  one  treatment.  In  applying  it 
to  the  streets  two  parts  of  calcium  chloride 
and  one  part  sand  were  used,  the  mixture  be- 
ing distributed  by  a  spreading  machine. 


District. 


8   Uptown   . . . 

8  Downtown 

9    

0   West  End 
0    North  End 

Totals   . . 

•Averages. 


—Paved 

Miles 

cleaned 

once. 

1,944.76 

610.04 
1,104.67 

212.57 
1.145.75 
1,631.18 
5,457.42 
1,050.19 
1.890.00 
1,720.84 

16.767.42 


TABLE    III. 


Streets — 
1,000 

sq.  yds. 

cleaned 
once. 
40,SS4 
12,994 
25,076 
4,279 
25.321 
32,950 

110.240 
21,214 
38.178 
34.761 


-MACHINE    SWEEIING    OF    PA\'ED    STRKETS    AND    GUTTERS 


Gutters 

1.000 

Miles 

sq.  yds. 

cleaned 

cleaned 

once. 

once. 

1,279.73 

6,757 

SS8.45 

4,691 

379.73 

2,005 

470.83 

2.486 

425.38 

2.246 

646.40 

3.413 

80.49 

425 

643.74 

3,399 

116.67 

616 

23.4S 

124 

—Total— 

1.000 

sq.  yds. 

cleaned 
once. 
47.641 
17,685 
27,081 
6.765 
27,567 
36.363 

110.665 
24,613 
38.794 
34,885 


Paved  Streets  and  Gutters. 
Cost 
Cost         pel  1,000 
per  mile     sq.  yds. 
cleaned 
Total  cost.  once. 

$5.57 
7.53 


345,897 


4,954.90 


26.162 


17, 955.18 
11.2<^S.19 
13.106.37 

5. .-.29. 50 
15,030.27 
14.621.03 
36.757.43 

8. 67^.17 
1S,346.84 
16,710.65 


372,0.59         J1.-S.023.6S 


8.83 
8.09 
9.57 
6.42 
6.63 
5.12 
9.14 
9. 58 


•$7.64 


cleaned 
once. 
$0,377 
.637 
.484 
.817 
.545 
.402 
.332 
.353 
.472 
.479 

•$0.4S9 


Loads  of 
Dirt  Removed. 


Total. 


Cu.  Yds.  of  Dirt  Removed. 


7.902 

6.1S1 


7,200 
71.314 


142.628 


•$1,095 
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TABLE   IV.— STREET  OILING,   SHOWING  COST  OF  LABOR,  TEAMING.   OIL,   KTC.   INCLUDING  SUPERINTENDENCE,   191». 

Emulsion  per 
sq.  yd. 
Emulsion  of  total 
used 
(gals.) 


Equivalent     Area 

District.                        Total  area  mileage,  covered 

oiled  ao-fl.  once 

(sq.  yds.),  roadway,    (sq.  yds.). 

1  South    Boston     .i3S,162  :iO.:.77  4.19S,021 

2  East    Boston     411.826  23.399  3,610,S4t; 

3  CharlestowTi     163,481           9.288  1,351,603 

t     Brighton 690,269  39.219  3,756,842 

5     West  Ro.xbury   1,003,840  57.036  4.692,169 

6-9  Dorchester     1,468.213  83.421       10,339,004 

7     Roxbury    874,383  49.680  6,984,012 

?-10  .South  End,  Back  Bay  and 

part  of  Roxbury 695,004  39.488  8.564,832 

Totals    5.845,178       332.108       43,497,329 

.\verages    


Number 
of  times 
Dates  of  Oiling —  district 
treated. 


First 
Mar.  14 
Mar.  24 
Mar.  25 
Mar.  31 
Mar.  29 
Mar.  22 
Mar.  16 


Last 
Nov.  17 
Nov. 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. 


".JOO 
8.767 
8.267 
5.442 
4.674 
7.041 
7.9S7 


Mar.  10       Nov.   21       12.323 


Total 

cost. 

$  8,764.85 

6,216.90 

3,279.06 

10,348.59 

14,185.00 

21,513.79 

15,337.71 

13,777.43 


Cost 

— per  sq.  yd. — 
Covered      Entire 


62.301       $93,423.33 

7.78S    


once. 
$0.00209 
.00171 
.00242 
.00275 
.00302 
.00208 
.00219 

.00160 

$0.01785 

*0. 00223 


season. 

$0.01628 
.01509 
.02005 
.01499 
.01413 
.01465 
.01754 

.01982 

$0.13255 

$0.01656 


137,447 
93,069 
38,549 
183,867 
215,014 
380,806 
267,050 

249,500 

1,565,302 


oiled 
area. 
.2o54 
.225« 
.2353 
.2663 
.2141 
.2593 
.3054 

.3639 

2.1211 

.2651 


Total  water 
uaed  (gal.). 

411,780 
283,27* 
124,200 
574.200 
«08.17i 
1,174,9*1) 
909,00« 

305,950 


4,S91,50() 


TABLE  v.— TOTAL  COST  PER  SQU.VRE 


Equivalent 

Total  mileage. 

District.                            .-sq.  yds.  30-ft. 

natcred.  roadway. 

1     South   Boston    403.902  26.358 

:     East    Boston    130,793  7.431 

3     Charlestown    24,", 649  13.957 

»     Brighton    '164.877  9.368 

0     West  Roxburv    'l.'.O.SOS  S.880 

8-9  Dorchester   '302.221  17.171 

7     Roxbury    220,734  .12.541 

S     South  End  and  part  of  Roxbury    414,025  23.524 

le     City  proper    5.53.404  31.443 

Totals 2.651.908  150,673 

Average  


Dates  of  Watering. 


First. 
Mar.  17 
Mar.  19 
Mar.  22 
Mar.  20 
Mar.  19 
Mar.  19 
Mar.  15 
Mar.  20 
Mar.  20 


Last 
Nov. 
Nov. 
Nov. 
Dec. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


YARD  AN 

No.  of 
days  one 

cart  or 
more  out, 

192 

170 

179 

17."'. 

185 

188 

200 

200 

208 


D  AMOUNT  OF  WATER  USED. 


Total  cost. 

$  8,788.19 
3,393.69 
4,775.35 
3,770.69 
3.983.92 
6,527.11 
7,571.23 
10,261.76 
12,235.10 


Cost 
per 
sq.  yd. 
$0.01894 
.02594 
.01944 
.02286 
.02548 
.02159 
.03430 
.02478 
.02210 


$61,307.54  $0.21543 
$0.02393 


Cart-days 

worlied. 

1,351 

392 

671 

458 

459 

912 
1,168 
1.521 
1.937 

8.869 


Loads 
spread 
during 
season. 
20.265 
5.880 
10.065 
6.870 
6,885 
13.680 
17.520 
22.815 
29.055 

133.033 


•Approximate,  not   treated  regularly. 

Note. — A  watering  cart   distributes  on  an   average  of  15  loads  per  day  on   an  area   of  4.  200  sq.   yds.  to  the  load. 


Sq.  yde. 

covered 
once  during 

season. 
85,113.000 
24,696.000 
42.273.000 
28,854.000 
28,917,000 
57,456,000 
73,584,000 
95,823,000 
122,031,000 

558,747,000 


Total 

gals,  ot 

water  used. 

12.159,001 

3,528,000 

6,039,001 

4,122,000 

4,131,000 

8,208,000 

10,512,090 

13,689.000 

17,433.000 


79.821,08* 


The  total  area  of  streets  sprinkled  during  the 
reason  of  1910  was  2,651,908  sq.  yds.,  the  total 
area  covered  once  being  558,747,000  sq.  yds. 
The  average  cost  of  the  street  sprinkling  work 
was  $0.02393  per  sq.  yd.  Fuller  details  of  this 
■work  are  given  in  Table  V.  We  are  indebted 
for  the  matter  in  this  article  to  the  last  an- 
nual report  of  L.  K.  Rourke,  Superintendent 
■oi  Streets. 


Utilization  of  Motor  Truck  Trains  in 

the  Maintenance  of  Trunk 

Highway." 

Durnig  the  road  building  season  just  draw- 
ing to  a  close,  about  $142,000,000  was  expend- 
ed in  this  country  on  road  construction.  A 
considerable  portion  of  this  money  was  raised 
by  bond  issues.  In  most  of  the  communities 
where  bonds  were  issued  practically  no  seri- 
ous thought  has  been  given  to  maintenance  of 
the  roads  after  they  are  constructed.  In  other 
•words,  .30  or  40  year  bonds  were  issued  for 
0  year  roads.  It  is  impossible  for  this  condi- 
tion to  obtain  for  any  considerable  length  of 
time,  for  we  can  not  continue  to  borrow 
money  for  the  construction  of  roads  and  let 
them  go  to  ruin.  It  is  necessary  for  ns  to 
turn  our  attention  more  to  the  maintenance 
problems  than  to  those  of  construction,  for  the 
former  are  far  more  complicatecl  under  the 
present  condition  of  traffic.  As  far  as  I  have 
been  able  to  ascertain,  practically  no  data  on 
maintenance  exist  in  this  country.  .\  few  of 
the  state  highway  commissions  are  inaugurat- 
ing plans  for  maintenance,  and  also  a  very 
few  counties,  but  aside  from  this  almost  noth- 
ing has  been  done. 

The  cost  of  maintenance  for  the  national 
roads  of  France  has  been  more  or  less  our 
guide  for  many  years,  but  my  observations 
lead  me  to  believe  that  the  French  roads  to- 
day are  not  being  maintained  as  they  should 
be.  This  I  believe  is  due  to  two  causes,  one 
that  a  sufficient  amount  of  money  per  mile 
per  year  is  not  being  expended,  and  the  other 
is  that  I  do  not  consider  under  present  traffic 
conditions  that  the  canton  system  of  road 
maintenance  is  effective. 

The  British  system  of  maintenance  can 
hardly  be  called  a  system,  but  judging  from 
the  results  obtained  I  think  it  is  more  thor- 
ough and  gives  better  results  than  the  French. 
It  must  be  remembered,  however,  that  the 
British  maintenance  costs  almost  twice  as 
much  as  the  French. 

I    have    been    considering    the    maintenance 

•Paper  by  Logan  Waller  Page.  Director  U.  S. 
Office  of  Public  Roads,  presented  before  Sec- 
tion D  of  the  American  .Association  for  the  .Ad- 
vancement of  Science,  Dec.  29.    1911. 


problem  under  American  conditions  for  some 
years  and  it  is  my  belief  that  the  canton  or 
pat'ol  system  will  not  meet  the  conditions 
that  obtain  on  a  bituminous  macadam  road. 
When  such  a  road  is  properly  constructed, 
for  at  least  a  year  and  a  half  there  is  almost 
nothing  for  the  patrolman  to  do  but  walk 
over  it.  When  trouble  comes,  it  is  generally 
due  to  the  disintegration  of  the  binder,  bring- 
ing about  loose  spots  on  the  surface.  For  a 
patrolman  to  repair  such  trouble  is  expensive, 
for  a  tar  kettle,  stone,  and  small  tools  are 
necessary.  Such  work  can  be  done  better  and 
more  quickly  with  a  small  gang  of  inen.  and 
if  a  quickly  moving  vehicle  to  carry  the 
equipment  and  men  is  obtainable,  a  consid- 
erable length  of  road  can  be  repaired  in  a 
very  short  time.  On  roads  that  have  a  bi- 
tuminous blanket  coat  treatment,  this  method 
of  maintenance  is  even  more  applicable  than 
on  roads  built  by  the  penetration  or  mixing 
method. 

With  this  idea  of  maintenance  in  mind, 
some  months  ago  the  Office  of  Public  Roads 
engaged  the  services  of  one  of  the  ablest 
motor  truck  designers  in  the  United  States  for 
the  purpose  of  designing  a  motor  maintenance 
car  or  train,  the  thought  being  that  we  might 
"cure  the  bite  with  the  hair  of  the  dog."  The 
instructions  given  to  this  designer  were  that 
the  train  or  motor  truck  should  have  the  ca- 
pacity for  maintaining  at  least  100  miles  of 
bituminous  macadam  road,  and  should  have 
the  necessary  equipment  to  aply  blanket  coat 
treatments.  The  result  of  this  investigation 
w-as  as  follows : 

The  object  to  be  accomplished  is  the  devel- 
opment of  an  automobile  equipment  which 
will  include  all  the  apparatus  and  facilities 
necessary  to  efficiently  employ  a  repair  gang 
of  eight  men  in  the  maintenance  of  road  sur- 
face over  100  miles  of  roadway  or  more  as  the 
working  conditions  will  permit. 

This  equipment  is  to  be  capable  of  making 
quick  transport  of  men  and  their  necessary 
working  outfit  between  a  central  base  or 
headquarters  and  the  various  places  along  the 
roadway  where  repairs  may  be  necessary :  the 
equipment  to  carry,  as  well  as  men  and  ap- 
paratus, enough  road  repair  material  for  a 
number  of  quick  repairs-  in  isolated  places, 
when  these  are  not  very  extensive.  Where 
extensive  repairs  are  necessary  and  require 
considerable  material,  the  equipment  is  to  be 
flexible  enough  to  provide  for  rapid  convey- 
ance of  stone  or  other  material  from  a  dis- 
tant supply  station  to  the  place  of  operation. 

The  purpose  of  developing  such  an  equip- 
ment is  to  provide  an  actual  working  outfit  as 
a  practical  exemplary  inducement  to  state 
highway  commissions  and  others  charged  with 


road  maintenance  to  procure  and  use  similar 
outlits,  thereby  eiifecting  a  much  greater  effi- 
ciency and  economy  than  can  be  accomplished 
with  existing  methods  and  insuring  the  col- 
lateral advantage  of  a  better  condition  of  road 
surface,  in  view  of  the  facility  with  which 
timely  repairs  can  be  made. 

This  purpose  as  set  forth  has  three  signifi- 
cant implications.  First,  that  the  cost  of  the 
equipment  should  be  kept  consistently  low  or 
within  the  range  of  customary  expenditures  in 
this  direction ;  second,  novel  or  especiall) 
manufactured  apparatus  should  be  avoided  sc 
that  equivalent  apparatus  can  be  secured  in 
any  locality,  and  further  that  existing  invest- 
ment in  similar  details  of  equipment  can  bt 
made  use  of ;  third,  that  the  outfit  should  be 
so  flexible  in  its  makeup  as  to  readily  serve  a 
variety  of  utility  or  lend  itself  to  peculiar  re- 
quirements under  varying  conditions. 

These  considerations  necessarily  prohibit  the 
employment  of  any  cumbersome  or  expensive 
tractor  trains  and  rather  demand  a  single  ma- 
chine with  ability  to  handle  a  single  trailei 
where  such  may  be  required.  This  machine 
should  be  capable  of  performing  all  the  useful 
transporting  functions  required  in  road  re- 
pairs, as  well  as  being  serviceable  for  mainte- 
nance work,  such  as  the  distribution  or  sprink- 
ling of  road  oils  or  bituminous  material,  and 
furthermore  should  be  available  during  the 
winter  season  for  general  trucking  purposes, 
such  as  snow  and  refuse  removal  or  other 
hauling  service. 

In  performing  service  in  road  repairing,  the 
machine  should  incorporate  as  many  of  the 
requirements  of  a  portable  power  plant  as 
possible,  such  as  hoisting,  pumping,  and. 
where  necessary,  air  compression  and  power 
shaft  driving.  It  should  have  considerable 
traction  ability  and  be  operable  at  a  reason- 
able speed  when  loaded,  as  well  as  at  a  higher 
speed  for  empty  return  trip  or  emergencies. 

To  secure  the  required  combination  in  such 
an  outfit  the  entire  supply  of  .available  equip- 
ment on  the  market  has  been  investigated  and 
carefully  considered. 

The  automobile  chassis  selected  for  recom- 
mendation is  the  5  ton  gas-electric  type  manu- 
factured by  the  Couple-Gear  Freight  Wheel 
Co.,  Grand  Rapids,  Mich.  This  is  well  devel- 
oped and  has  been  in  a  variety  of  rigorous 
service  for  a  number  of  years.  Its  availabilit)' 
and  service  capacity  is  vouched  for  by  a 
number  of  merchant  users  and  its  flexibility  is 
well  shown  in  the  United  States  War  Depart- 
ment, Engineer  Department  at  Large,  Profes- 
sional Memoirs,  Volume  III,  No.  9. 

The  advantage  in  this  line  of  work  of  a 
traction  drive  at  each  of  the  four  wheels  will 
he  appreciated  and  the  range  of  application  of 
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the  power  of  the  machine  in  auxiliary  work 
performing  apparatus  by  its  conversion  into 
electric  current  is  self  evident. 

This  chassis,  in  addition  to  its  regular  equip- 
ment, is  fitted  with  a  Sprague  electric  hoist, 
the  purpose  of  which  is  to  aid  in  loading  and 
unloading  the  body  and  other  apparatus  which 
the  machine  carries  (to  be  described  later),  as 
well  as  for  general  hoisting  external  to  the 
machine  whenever  required.  The  electric  mo- 
tor of  this  hoist  is  directly  connected  to  a 
rotary  pump  which  is  used  to  force  the  road 
oil  or  bituminous  material  from  a  tank,  car- 
ried on  the  machine,  through  a  distributing 
device  permanently  attached  to  the  rear  of  the 
chassis.  This  electric  hoist  and  rotary  pump 
are  located  forward  of  and  about  one-fourth 
the  distance  from  the  rear  to  the  forward 
wheels;  below  the  floor  of  the  body,  which 
rests  on  the  chassis.  The  pump  and  distribu- 
tor recommended  for  permanent  attachment 
to  the  chassis  by  the  automobile  engineer  are  a 
part  of  the  H-P  spreader  built  by  the  ,^.  Bur- 
lingame  Co.  of  Worcester,  Mass. 

This  chassis  can  be  fitted  with  a  removable 
platform  body  of  any  convenient  or  desirable 
dimensions  with  or  without  stakes  or  side 
racks  when  the  machine  is  used  for  hauling 
purposes  in  those  seasons  of  the  year  when 
road  work  is  not  feasible. 

The  chassis  may  also  be  fitted  with  a  steel 
dumping  body,  length  130  ins.,  height  3(i  ins., 
bottom  width  56  ins.,  and  top  width  78  ins. 
The  forward  half  of  this  body  should  have 
two  removable  partitions,  so  placed  that  1  cu. 
yd.  of  materia!  can  be  carried  in  the  forward 
space  and  2  cu.  yds.  of  material  in  the  rear 
space.  Each  of  these  two  spaces  should  have 
vertical  sliding  side  doors,  operated  by  hand 
levers,  to  allow  material  to  be  unloaded  from 
the  floor  of  the  body  rather  than  over  the 
sides.  The  purpose  of  these  removable  parti- 
tions is  to  provide  for  carrying  a  variety  of 
road  material  or  to  carry  a  limited  amount, 
and  to  permit  the  balance  of  the  body  being 
used  for  other  purposes.  This  body  should  be 
so  located  on  the  chassis  as  to  leave  sufficient 
space  behind  the  driver's  seat  and  in  front  of 
the  dumping  body  for  carrying  tools  and  men. 
The  body  should  be  entirely  removable  when 
the  machine  is  required  for  a  platform  wagon, 
[n  operation  for  road  work,  this  steel  body  can 
be  dumped  either  by  hand  winches  or  by  a 
proper  arrangement  of  pulleys  the  electric 
hoist  may  be  used  for  this  purpose.  The 
mounting  on  or  removing  of  this  dumping 
body  from  the  chassis  would  be  accomplished 
by  the  use  of  the  electric  hoist. 


Tlie  next  essential  part  of  the  equipment  is 
a  tar  heating  kettle  of  sutVicient  capacity  to  be 
serviceable  on  the  roadside  for  repair  work  or 
to  serve  the  purpose  of  a  distributing  tank 
wagon  when  carried  on  the  machine. 

For  this  purpo.se  a  .JOO  gal.  kettle,  mounted 
on  wheels  and  of  such  dimensions  that  it  will 
occupy  all  of  the  dumping  body  but  the  for- 
ward 1  yd.  compartment  referred  to.  is  recom- 
mended. About  the  only  change  necessary  to 
adapt  any  of  the  standard  tar  heating  kettles 
to  this  purpose  would  be  the  shortening  of 
the  rear  axle.  The  tar  kettle  may  be  loaded 
and  unloaded  by  means  of  the  power  winch. 

On  either  side  of  the  tool  carrying  com- 
partment, inmiediately  in  front  of  the  dump- 
ing body,  there  should  be  seats  provided  on 
each  side  for  two  men.  The  driver's  seat 
will  also  be  wide  enough  to  carry  four  men, 
so  that  eight  men  in  all  may  be  transported. 
It  is  also  presumed  that  the  foreman  of  the 
gang  will  operate  the  machine. 

With  the  equipment  described,  it  will  be 
quite  possible  to  do  isolated  patch  work  over  a 
long  stretch  in  caravan  fashion  without  dis- 
mounting any  of  the  apparatus.  In  such 
service  the  small  stone  compartment  may  be 
replenished  at  stone  supply  stations  along  the 
route,  and  if  these  do  not  exist  and  it  be- 
comes desirable  to  carry  on  the  machine  a 
larger  working  supply  from  the  original  base, 
the  tar  kettle  could  be  projected  outward  some 
distance  at  the  rear  of  the  body  so  as  to  use 
the  forward  half  of  the  body  for  stone,  but  it 
would  be  preferable  under  such  working  con- 
ditions to  use  a  tar  kettle  of  smaller  capacity. 

It  may  be  suggested  here  that  a  feasible 
means  toward  operating  in  transit  as  described 
would  be  to  provide  at  various  points  in  the 
system  of  roads  to  be  cared  for  a  number  of 
supply  stations  where  stone  and  bituminous 
materials  could  be  kept  on  hand.  These  sta- 
tions could  be  periodically  replenished  by  the 
machine  under  consideration. 

When  working  under  normal  roadside  con- 
ditions, where  a  large  amount  of  work  is  to 
be  done,  the  machine  would  proceed  from 
headquarters,  loaded,  to  the  place  of  opera- 
tion, where  the  tools  and  preliminary  stone 
supply  would  be  removed  and  the  tar  kettle 
unloaded.  This  would  leave  the  machine  free 
to  be  used  immediately  for  the  transfer  of 
stone  in  quantity  from  the  nearest  base  of 
supply. 

Should  it  be  desired  to  transport  material 
where  the  dumping  body  would  be  a  handicap, 
such    as   long   timbers    for   bridge   work,    the 


steel   body   can   he    temporarily   removed   and 
the  machine  used  as  a  flat  platform  wagon. 

In  the  event  of  work  being  so  far  from  the 
stone  supply  base  as  to  keep  the  gang  inactive 
during  the  return  trips  of  the  machine,  a 
trailer  could  be  used  to  furnish  a  larger 
initial  supply  and  transport  a  greater  quantity 
for  each  of  the  subsequent  trips.  It  mieht 
also  be  used  to  make  the  outfit  and  initial 
supply  complete  for  extremely  isolated  or 
outpost  work. 

•  To  use  the  machine  as  a  sprinkler  of  road 
oils  or  a  spreader  of  bituminous  material,  the 
tar  kettle  is  loaded  in  the  steel  body  and  by 
means  of  a  pipe  connection  at  the  back  of  the 
machine  the  rotary  pump  is  supplied  with  the 
liquid  material  from  the  kettle,  which  it  forces 
through  the  spreader,  and  for  such  a  use  a 
removable  rear  seat  is  provided.  In  long  trips 
away  from  the  supply  of  oil  or  bituminous  ma- 
terial an  additional  supply  in  barrels  may  be 
carried  in  the  forward  part  of  the  machine. 

To  get  the  required  heat  for  bitumens,  the 
firebox  of  the  tar  kettle  can  be  fitted  with  a 
removable  gasoline  or  kerosene  burner.  If 
gasoline  is  used  as  a  fuel,  the  regular  tank  on 
the  car  can  be  made  to  furnish  the  supply.  If 
kerosene  is  used,  [an  auxiliary  tank  can  be  lo- 
cated on  the  chassis  frame,  and  the  necessary 
pressure  in  either  case  furnished  by  the  ex- 
haust from  the  engine.  The  feature  of  having 
this  burner  removable  admits  of  the  use  of 
wood  in  the  firebox  for  roadside  work. 

Should  the  employment  of  the  tar  kettle  as 
above  described  be  considered  inadequate  in 
the  matter  of  capacity,  a  complete  tank  equip- 
ment could  be  provided  and  placed  on  the 
chassis  when  required  for  this  service. 

In  the  event  of  compressed  air  being  de- 
sirable for  any  part  of  the  work,  the  machine 
can  be  fitted  with  an  electric  air  compressing 
outfit. 

In  selecting  a  pressure  type  of  distributor, 
consideration  is  given  to  the  speed  at  which 
the  machine  may  be  made  to  work.  If  this  is 
not  required,  there  are  several  cheaper  forms 
of  gravity  devices  on  the  market  which  may 
be  applied. 

An  approximate  estimate  of  the  total  equip- 
ment suggested  above  is  as  follows : 

Machine  with  steel  dumping  body $6,000 

Spnigue    Klectrlc    Hoist 250 

Ji-P     Soreader,     with     rotary    pump    and 

piplng^    700 

Tar  kettle.   500  gallon   capacity 300 

Double  kerosene   burner   outfit 200 

TooKs  and   accessories 60 

Total    $7,600 


WATER-WORKS      AND      SEWERS      SECTION 


Has  the  Time  Come  for  Adopting  the 

Double   System  of   Municipal 

Water  Supply?* 

It  has  often  been  proposed  that  two  water 
supplies  be  provided  for  cities,  one  to  furnish 
water  of  the  highest  quality  for  drinking  and 
cooking,  and  another  for  all  other  purposes. 
Our  large  cities  with  but  few  exceptions  ob- 
tain their  water  supply  from  rivers,  lakes,  or 
large  artificial  storage  reservoirs.  These 
sources  are  in  some  cases  grossly  polluted, 
and  many  that  are  not  polluted  at  present  are 
in  constant  danger  of  becoming  so,  notwith- 
standing the  fact  that  elaborate  precautions 
are  taken  to  guard  against  contamination.  In 
case  the  present  supply  is  polluted,  the  city 
will  generally  be  compelled,  sooner  or  later, 
to  go  to  the  expense  of  constructing  a  filtration 
system  or  of  obtaining  a  new  supply  from  a 
more  distant,  non-polluted  source.  Cities  hav- 
ing as  a  source  of  supply  lakes  or  artificial 
reservoirs  must  maintain  a  constant  and  effi- 
cient oversight  of  the  watershed  in  order  to 
guard  against  pollution.     Moreover,  no  matter 


•Paper  by  W.  T.  Sedrnick  and  H.  P.  Letton 
before  New  England  Water  'Works  Association, 
published  in  Journal  of  the  Association  for  De- 
cember.  1911. 


how  complete  and  efficient  the  system  of  filtra- 
tion or  the  supervision  of  the  watershed,  these 
provisions  are  not  always  infallible  as  safe- 
guards. This  is  shown  by  the  typhoid  fever 
epidemics  at  Lawrence,  Mass.,  and  elsewhere, 
due  to  trouble  with  the  filters,  and  those  at 
New  Haven,  Conn. ;  Scranton,  Pa. ;  Plymouth, 
Pa. ;  and  many  other  places,  due  to  pollution 
of  the  watersheds  feeding  the  .-storage  reser- 
voirs. 

We  are  at  present  in  a  peculiar  position- 
namely,  when  most  of  the  water  supplied  to 
our  modern  communities  is  not  used  cither 
for  drinking  or  for  cooking,  and  yet,  since 
anv  of  it  may  at  any  time  be  used  for  these 
purposes,  all  of  the  huge  streams  that  pour 
through  our  cities  are  expected  to  be,  from  the 
sanitary  standpoint,  above  suspicion.  Thus  far 
we  have  got  on  fairly  well  under  this  arrange- 
ment, but  the  time  will  probably  come  when 
the  amounts  so  required  will  become  so  vast, 
and  so  costly  to  keep  up  to  the  required  purity, 
that  we  shall  be  driven  to  double  supplies,  one 
for  drinking  and  cooking,  the  other  for  all 
other  purposes. 

Even  if  it  be  granted,  however,  that  with 
proper  precautions  the  danger  to  the  public 
health  from  ordinary  water  supplies  is  small, 
the  question  still  deserves  to  be  considered 
whether  from  a  sentimental  or  esthetic  stand- 


point the  time  has  not  come  for  double  munici- 
pal  supplies. 

For  it  is  an  open  secret  that  many  persons 
dwelling  in  cities  provided  with  filtered  water 
supplies  derived  from  polluted  sources  cheer- 
fully purchase  spring  or  other  waters  which 
they  believe  to  be  naturally  pure  rather  than 
drink  the  purified  waters  which  are  known 
to  come  from  sewage-laden  sources.  It  must  . 
be  admitted,  moreover,  that  it  is  by  no  means 
agreeable  to  dwell  in  detail  upon  the  pro.ximate 
sources  of  some  of  our  most  reputable  water 
supplies,  derived  as  these  often  are  more  or 
less  directly  from  streams  laden  with  human 
excrements  or  with  street  washings,  the  drain- 
age of  slaughter  houses,  of  hospitals,  and  the 
like.  Some  years  ago  we  were  grateful  for 
even  a  moderate  degree  of  cleanness,  but  our 
standards  in  these  matters  are  constantly  ris- 
ing, and  decency  is  everywhere  more  and  more 
being  added  to  health  as  a  consideration  of 
importance  in  public  affairs,  .\gain,  many  fil- 
tered waters  are  at  times  colored  or  turbid, 
or  have  a  disagreeable  taste  or  odor,  due  to 
the  presence  of  organic  matter  not  removed  by 
the  filters,  although  the  bacterial  efficiency  of 
the  latter  may  be  high.  Water  obtained  from 
impounding  reservoirs  is  also  often  colored, 
and  of  a  marked  taste  or  odor,  due  to  the 
growth   of  microscopic  organisms.     The   New 
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York  and  the  Boston  supplies  are  examples 
of  this  type.  In  order  to  prevent  such  growths 
the  reservoir  is  sometimes  during  construc- 
tion, at  great  expense,  completely  stripped  of 
the  top  layer  of  soil ;  and  even  then  the  result 
may  be  only  partially  successful,  .-\gain,  a 
water  from  a  surface  supply  is  frequently  quite 
warm  during  the  summer  months  and  corres- 
pondingly less  potable  than  a  ground  v^rater 
with  a  fairly  constant  temperature  all  the  year 
round. 

I  he  average  daily  per  capita  consumption  of, 
water  in  cities  of  the  United  States,  with  a 
population  of  lOO.OOIJ  or  more,  is  about  115 
gals.,  and  of  this  amount  Brackett  has  shown 
that  not  over  3.5  gallons  are  used  for  domestic 
purposes,  while  the  amount  actually  used  for 
drinking  and  culinary  purposes  is  less  than  3 
gallons.  If,  however,  we  allow  10  gallons  per 
capita  per  day  and  consider  the  fact  that  this 
would  only  be  l.OOD.OOO  gals,  per  day  for  a 
city  of  100,000  population,  we  see  at  once  that 
it  would  be  possible  in  practically  every  case 
to  obtain  a  sufficient  supply  of  ground  water 
that  would  be  purer  and  more  potable  than 
most  surface  waters,  even  if  these  last  are 
filtered. 

We  are  in  the  midst  of  a  mighty  sanitary 
awakening,  and  are  spending  millions  of  dol- 
lars every  year  in  protecting  and  purifying  our 
water  supplies,  yet  of  all  the  water  distributed 
probably  less  than  three  per  cent  actually  con- 
cerns the  public  health.  With  this  fact  in 
mind  it  is  evident  that  we  seem  to  be  follow- 
ing an  uneconomical  course,  and  that  any  plan 
for  betterment  should  be  thoroughly  investi- 
gated. 

Heretofore,  whenever  the  question  of  a  dou- 
ble supply  has  been  proposed,  the  one  insur- 
mountable objection  has  been  that  it  would 
be  impossible  to  prevent  people  from  drinking 
from  the  second  and  impure  supply.  This  was 
clearly  shown  at  Lawrence,  Ala'ss.,  in  1893. 
The  city  used  a  filtered  supply  from  the  Mer- 
rimac  River,  while  in  some  of  the  mills  the 
raw  river  water  which  was  badly  polluted  with 
sewage  was  used  for  washing.  During  the 
year  there  were  nine  deaths  from  typhoid  fever 
of  mill  operatives  who  had  drunk  the  river 
water  notwithstanding  the  fact  that  they  had 
been  fully  warned  of  the  danger,  while  the 
total  niimber  of  deaths  from  typhoid  in  the 
entire  city  was  only  seventeen. 

In  order  to  make  the  double  system  prac- 
ticable it  is  necessary  (1)  to  so  regulate  the 
use  of  the  smaller  supply  that  it  shall  not  he 
wasted,  and  C2)  to  so  treat  the  larger  supply 
that  it  shall  not  under  any  eireumstances  be 
used  for  drinking. 

The  first  condition  could  be  attained  by  mak-  • 
ing  the  cost  of  the  water  such  that  its  value 
would  be  appreciated,  and  bv  metering  all 
services.  It  is  the  second  condition,  or  that  of 
denaturizing  or  sterilising  the  supply,  so  to 
speak,  that  is  the  main  object  of  consideration 
in  the  present  paper. 

In  recent  years  there  has  come  into  general 
use  an  agent  which  it  is  believed  will  be  a 
satisfactory  denafurizer,  both  from  a  sanitary 
and  an  economic  standpoint.  This  substance  is 
calcium  hypochlorite,  which  is  being  extensive- 
ly employed  as  a  sterilizer  for  water  and  sew- 
age. Its  especial  fitness  for  the  case  under 
discussion  lies  in  the  fact  that  if  put  into  a 
water  in  such  quantity  that  it  is  not  all  de- 
composed, it  imparts  to  the  water  an  odor  and 
a  taste  that  are  very  disagreeable.  With  a 
water  thus  treated  its  use  for  drinking  would 
be  very  rare,  and  even  if  it  were  so  used  no 
harmful  results  would  follow,  as  the  water 
would  be  practically  sterile  and  as  a  little  un- 
decomposed  hypochlorite  is  probably  not  detri- 
mental to  health.  Brackett  has  shown  that 
about  ninety  per  cent  of  the  water  used  for 
domestic  purposes  is  employed  in  flushing 
water-closets,  in  wash  tubs,  in  bath  tubs,  and 
in  sinks  and  bowls.  The  addition  of  the  hypo- 
chlorite would  not  affect  the  use  of  the  water 
for  any  of  the  above  purposes  if  we  except 
the  small  amount  used  for  drinking  and  cook- 
ing. From  the  same  authority  it  appears  that 
of  the  water  used  for  commercial  purposes 
the  larger  portion  is  employed  in  steam  rail- 
roads, factories,  elevators,  power  plants,  and 
office   buildings.     The   hypochlorite   would   af- 


fect tliL-  use  of  the  water  in  very  few.  if  any. 
of  the  above  cases.  It  is  also  quite  evident  that 
It  would  not  affect  the  public  use  of  the  water 
for  such  purposes  as  street  sprinkling,  orna- 
mental fountains,  sewer  flushing,  and  hres,  but 
would  instead  be  a  benefit  on  account  of  its 
disinfecting  action. 

From  a  consideration  of  all  the  above  facts, 
it  appears  that  as  a  sanitary  measure  the  plan 
is  highly  commendable.  To  determine  whether 
is  is  economically  practicable  is  a  much  harder 
problem,  as  this  will  be  established  largely  by 
local  conditions.  It  would,  of  course,  be  nec- 
essary to  install  a  separate  distribution  sys- 
tem, and,  although  this  would  be  of  much 
smaller  piping  than  the  present  one,  it  would 
still  be  the  large  item  of  expense.  Separate 
services  and  meters  would  also  be  required, 
which  would  be  another  large  item.  These, 
however,  are  points  which  would  have  to  be 
considered  as  special  problems  in  each  indi- 
vidual case. 

The  object  of  this  paper  is  merely  to  pre- 
sent the  plan  as  it  stands  to-day  to  water- 
works officials,  engineers,  and  sanitarians,  in 
the  belief  that  it  is  a  new  aspect  of  an  old 
problem,  and  one  that  can  be,  and  will  be, 
profitably  applied  in  some  cases  in  the  near 
future. 


Operating    Results    of    the    Columbus, 
Ohio,  Sewage  Purification  Works. 

The  operating  results  of  the  Columbus  sew- 
age disposal  works  for  the  year  lUlO  have 
been  made  public  in  the  recent  report  of  C.  B. 
Hoo'.er.  chemist  in  charge  at  the  plant.  The 
structural  features  of  this  plant  were  des- 
cribed and  illustrated  in  our  issue  of  Feb.  9, 
1910.  The  following  information  is  abstracted 
from   Mr,   Hoover's  report : 

The  Coluaibus  Sewage  Works  has  just  fin- 
ished the  second  full  year  (1910)  of  service 
and  the  result  has  been  that  the  purposes  for 
which  the  plant  was  designed,  and  its  ability  to 
meet  the  situation,  have  been  more  sharply 
defined.  The  sewage  problem  which  confronts 
this  city  may  be  stated  in  a  general  way  as 
follows : 

During  "low-water-warm-weather"  condi- 
tions, which  prevail  from  late  spring  to  early 
fall,  the  flow  in  the  Scioto  River  varies  from 
20,000,000  to  30,000,000  gals,  per  day.  A  stream 
of  this  size  is  able  to  consume  about  1,000,000 
gals,  of  normal  Columbus  dry  flow  sewage 
per  day  without  showing  the  evidences  of 
gross  pollution  which  are  ofl'ensive  to  both 
sight  and  smell.  The  dry  flow  sewage  of  this 
city  varies  from  1.5,000,000  to  18,000,000  gals, 
per  day  so  that  if  all  of  this  sewage  were  dis- 
charged into  the  river  without  treatment,  the 
river  would  be  called  upon  to  dispose  of  1.5 
times  as  much  sewage  as  it  is  able  to  consume, 
and  the  result  would  be  the  conversion  of 
the  river  into  a  large  open  sewer  which  condi- 
tion would  be  undesirable  from  both  a  sani- 
tary and  aesthetic  point  of  view. 

The  problem  of  sewage  treatment  for  this 
city  may  then  be  defined  as  follows:  The 
treatment  of  the  raw  sewage  should  be  car- 
ried to  such  an  extent  that  the  river,  which  is 
able  to  consume  but  1.000,000  gals,  of  raw 
sewage  per  day,  will  be  able  to  consume  15,- 
000,000  gals,  per  day  of  nartly  purified  sewage 
without  showing  the  evidences  of  gross  pollu- 
tion. 

The  treatment  of  the  sewage  consists  in  pre- 
liminary sedimentation  and  clarification  in 
large  open  concrete  tanks,  aeration  and  oxida- 
tion m  sprinkling  filters,  and  final  sedimenta- 
tion and  clarification  in  open  shallow  concrete 
basins  preceeding  the  discharge  of  the  treated 
liquor  into  the  river. 

PRELIMIN.^RY  TRE.^TMENT. 

All  of  the  sewage  of  the  city  east  of  the 
Scioto  River  is  collected  bv  an  intercepting 
sewer  which  discharges  into  the  suction  wells 
of  the  main  sewage  pumping  station.  This 
sewer  is  G.9  miles  in  length,  has  an  average 
grade  of  0.10G3  per  cent,  and  receives  domestic 
and   storm  water  sewage  and  trade  wastes. 

All  of  the  sewage  of  the  city,  after  reach- 
mg  the  Main  Pumping  Station,  passes  through 
coarse  screens,  which  remove  onlv  the  coars- 
est material  such  as  rags,  stick.,, 'cans,  paper 


etc.  After  being  thus  roughly  screened,  the 
sewage  is  pumped  through  a  48-in.  cast  iron 
force  main,  1.2  miles  in  length,  to  the  Purifica- 
tion Works  where  it  is  discharged  into  open 
concrete  tanks.  These  tanks  are  12  ft.  deep 
with  a  combined  capacity  of  8,000,000  gals, 
and  cover  an  area  423  ft.  in  length  by  236  ft. 
in .  width  which  is  divided  into  six  separate 
compartments,  any  two  or  more  of  which  may 
be  used  together.  From  what  has  just  been 
said  regarding  the  collection  of  the  sewage, 
it  is  evident  that  the  grades  of  the  sewers  and 
the  distances  through  which  the  sewage  trav- 
els, result  in  the  delivery  of  a  stale  sewage 
which  makes  rapid  handling  at  the  Purification 
Works  desirable. 

The  sewage  received  at  the  Purification 
Works  is  a  mixture  of  domestic  and  storm 
sewaoe  and  trade  waste  and  consequently  car- 
ries in  suspension  or  solution,  materials  which 
are  common  to  kitchen,  lavatory,  storm  water 
and  street  drainage,  and  wastes  from  various 
manufactories. 

The  first  treatment  which  this  sewage  gets 
is  a  sedimentation  and  clarification  in  the  large 
open  concrete  tanks  into  which  it  is  discharged 
from  the  force  main.  The  purpose  of  this 
treatment  is  the  removal  of  the  heavier  and 
coarser  suspended  matter  and  this  is  accom- 
plished by  passing  the  sewage  through  these 
tanks  at  velocities  which  vary  from  30  to  120 
ft.  per  hour  and  which  favor  the  settling  of 
the  solids.  During  the  flow  of  the  sewage 
through  these  tanks  about  60  per  cent  of  the 
total  suspended  matter  settles  out  and  about 
50  per  cent  of  the  bacteria  disappear  so  that 
the  liquor  which  leaves  the  tanks  carries  onlv 
the  very  finely  divided  suspended  matter  and 
about  one-half  as  many  bacteria  as  the  raw 
sewage.  During  the  year  1910,  4,597,840,000 
gals,  of  sewage  were  passed  through  these 
tanks.  This  sewage  carried  in  suspension, 
4,00u  tons  of  material,  2,480  tons  of  which 
were  deposited  in  the  tanks. 

The  solid  and  dissolved  constituents  of  the 
raw  sewage  may  be  divided  into  two  general 
classes  with  respect  to  stream  pollution,  viz., 
active  and  inert,  or,  unstable  and  stable.  The 
inert  and  stable  material  will  not  cause  trouble 
when  discharged  into  a  stream  while  the  active 
or  unstable  material  will  and  should  be  con- 
verted into  some  stable  form  before  it  is  dis- 
charged into  the  river.  The  unstable  mate- 
rial, which  causes  the  active  pollution  of  the 
river,  possesses  all  degrees  of  stability  from 
slowly  decomposing  cellular  matter  to  the  rap- 
idly decomposing  forms  of  nitrogenous  organ- 
ic matter.  It  is  the  unstable  material  which 
concerns  us  in  sewage  work,  the  inert  mate- 
rial being  of  interest  only  when  it  interferes 
with  the  handling  or  treatment  of  the  other 
form.  Our  experience  at  Columbus  has  been 
that  the  presence  of  so  rnuch.  silt  and  sand  in 
the  sewage  is  a  disadvantage  in  the  "prelim 
inary  tank  and  sand  in  the  sewage  is  a  disad- 
vantage in  the  preliminary  and  final  tank  treat- 
ments and  one  of  the  pressing  needs  at  the 
Purification  Works  is  relief  along  this  line. 

A  part  of  the  unstable  material  which  set- 
tles out  in  the  tanks  is  partially  or  completely 
decomposed  by  the  countless  millions  of  bac- 
teria which  are  found  in  the  sludge  deposits. 
This  decomposition  is  continually  taking  place 
and  fresh  material  is  being  continuallv  pro- 
vided. The  result  of  this  decomposition  is 
the  conversion  of  this  material  into  various 
soluble  and  insoluble  products.  Some  of  these 
products  are  gases  which  are  either  absorbed 
by  the  flowing  liquor  or  pass  up  through  the 
liquor  and  escape  into  the  air  causing  the 
odors  which  can  usually  be  detected  in  the 
immediate  vicinity  of  such  tanks.  The  gases 
which  are  constantly  passing  up  through  the 
flowing  hquor  gives  it  the  appearance  of  boil- 
ing water.  This  boiling  has  been  found  to 
be  detrimental  because  the  gases  in  passing  up 
through  the  liquor  interfere  w^ith  the  settling 
of  the  solids  and  also  keep  the  sludge  stirred 
up.  An  attempt  has  been  made,  in  an  experi- 
mental way,  to  obviate  this  trouble  bv  con- 
structing an  Imhofif  tank  which  is  so  designed 
that  the  gases  from  sludge  decomposition  es- 
cape through  a  restricted  vent  and  do  not  pass 
through  the  flowing  liquor  at  all. 
Although  the  tanks  remove  60  per  cent  of 
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the  total  suspended  matter  and  M  per  eent  of 
the  bacteria  from  the  sewage,  the  actual  puri- 
fication, with  respect  to  stream  pollution, 
amounts  to  only  -1^  per  cent.  Tlie  extent  to 
which  purification  of  the  sewage  is  effected 
hy  tank  treatment  alone,  w^ill  be  delerniiiied 
by  the  freshness,  composition  and  strcngtli  of 
the  sewage  and  the  design  of  the  tank.  Recent 
advances  in  the  design  of  preliminary  treat- 
ment tanks  have  so  increased  the  efficiency 
of  this  part  of  the  process  that  in  some  places 
tank  treatment  alone  suffices.  It  is  our  expec- 
tation to  improve  our  tank  treatment  in  the 
future,  but  the  staleness  of  our  sewage  for- 
bids any  very  marked  improvement  and  all 
[hat  we  expect  to  do  is  to  maintain  tlie  pro- 
duction of  a  somewhat  iniprt)ved  tank  eiHuem. 

The  sludge  which  settles  out  in  the  tanks 
and  which  is  not  destroyed  by  I)acterial  agen- 
cies, is  flushed  into  the  river  during  Hood 
stages.  The  justification  for  this"  practice  is 
based  on  the  principle  that  a  flowing  stream  of 
water  is  able  to  oxidize  or  burn  up  putrescible 
matter  and  that  a  non-water  supply  stream, 
like  the  Scioto,  may  receive  limited  amounts 
of  such  material  without  causing  a  nuisance. 
The  tank  sludge,  which  is  the  same  as  concen- 
trated sewage,  is  discharged  into  the  river 
whenever  the  dilution  is  sufficient,  and  this 
practice  is  even  more  justifiable  than  Ihe  daily 
discharge  of  the  purified  effluent  of  the  work's 
during  low  water.  During  extreme  high  stages 
of  the  river,  the  How  is  amply  sufficient  to 
consume  the  daily  day  flow  of  sewage  of  the 
City  of  New  York. 

Sludge  was  flushed  into  the  river  on  'iwK:  dif- 
ferent occasions  during  the  year  1910.  The 
river  is  unfit  for  boating,  bathing,  fishing  and 
stock  watering  during  high  stages  so  that  the 
discharge  of  sludge  at  such  times  could  not 
in  any  way  interfere  with  the  rights  of  ripar- 
ian owners  unless  it  created  a  sight  or  smell 
nuisance.  The  discharge  of  sludge  into  the 
river  during  flood  stages  causes  a  blackening 
of  the  water  until  a  thorough  mixing  has  tak- 
en place,  after  which  there  are  no  evidences 
of  pollution  discernible  to  sight  or  smell.  This 
mixing  is  accomplished  within  one  mile  below 
the  point  of  discharge  and  the  blackening, 
which  is  very  pronounced  at  the  point  of  dis- 
charge gradually  disappears  so  that  at  a  dis- 
tance of  one  mile  below  the  works  there  is  no 
perceptible  coloring  of   the  water. 

AER.«ION  AND  OXIDATION  BY  SPRINKLI.XC  I-lLTEKS 

After  the  crude  sewage  has  been  clarified  in 
the  tanks,  it,  is  ready  for  the  second  step  in 
the  process  of  purification,  which  consists  of 
a  spraying  of  the  liquor  over  beds  of  crushed 
limestone  through  which  it  trickles  to  under- 
drains  which  carry  it  away.  The  crushed  stone 
is  from  1  to  4  ins.  in  diameter  and  the  beds 
have  an  average  depth  of  about  oH  ft.  The 
liquor,  which  is  applied  to  the  beds  in  the  form 
of  a  spray,  carries  the  finely  divided  sewage 
solids  in  suspension,  soluble  and  unstable  pro- 
ducts of  decomposition,  and  high  numbers  of 
bacteria.  The  spraying  of  this  liquor  causes 
it  to  be  broken  up  into  small  drops  and  this  in 
turn  promotes  the  absorption  of  oxygen  from 
the  air  and  causes  the  release  of  much  of  the 
gas  which  was  absorbed  in  the  tanks.  This 
tank  liquor  is  often  more  offensive  than,  the 
raw  untreated  sewage,  because  of  this  absorp- 
tion of  offensive  gases.  After  the  sprayed 
liquor  reaches  the  surface  of  the  beds,  it 
trickles  down  over  the  stones  and  a  part  of 
the  suspended  matter  settles  out  and  is  de- 
posited. In  a  short  time  these  stones  become 
coated  with  a  slimy  mass  (particularly  those 
within  the  surface  foot)  which,  when  ex- 
amined, is  found  to  be  composed  of  organic 
matter,  particular  species  of  bacteria  which 
find  the  environment  favorable,  and  many 
other  species  of  microscopic  and  larger  plant 
and  animal  organisms  to  which  this  slime  is  a 
food  supply.  The  particular'  species  of  bac- 
teria referred  to  are  those  forms  which  take 
the  partly  decomposed  and  unstable  substances 
and  convert  them  by  oxidation  into  stable  pro- 
ducts which  are  not  of  a  polluting  nature. 

The  question  naturally  arises  as  to  whether 
or  not  these  stone  beds  ever  become  clogged. 
As  a  result  of  more  than  two  years  experience 
it  can  be  said  with  reasonatfe  certainly  that 
these    beds,    if    properly    handled,    will    never 
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45 
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Rate  of  nitration. . . 
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Parts  per  million — 

Total  matter  suspendeii 

Screeiieii    sewage    

Septic   ellluelil    ".'. " 

Filter  diluent    '. '.'.'..'.'.'.'.'.'.'.'.'..'.'.'.'.'.'.'. 

Settling  liasin  ellluent    .......!,..,.!.!..!....!!!       85 

Oxygen  eonsuined  from  postassium  peimanRaiiule: 
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Septie   ellluent    '.    iv" 
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Settling  basin  effluent    .!!!!!.,!!.!!!!!!!!!  43 

•Oxygen  consumed  as  dissolved  oxygen: 

Screened  sewage  

Septic  ellluent    

Filter  ellluent   '  .'..'.'.'...'.'.. .'.'.'.'.'.'.'.'.". 

Settling  basin   ellluent '' 
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46 
40 
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66 

S7 
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10 
11 

4 
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3 
9 
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41 
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19 
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79 
50 
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34 
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17 
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Final  effluent — 
Parts  per  M: 

Chlorine   

.  Dissolved  oxygen   

Nitrogen  as  nitrites  and  nitrates 

After  24  hours  at  37  deg.  C. ; 

Nitrites  and    nitrates 

Dissolved  oxygen    

Methlyene  Blue:    Days  to  decolorize  at  37  degrees  C. 
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45 


74 


51 

62 


79 


become  clogged  to  i  xtent  as  to  neces- 

sitate the  removal  and  cleaning  of  the  stone. 
This  failure  to  become  clogged  may  be  ac- 
counted for  ill  two  ways :  First,  there  is 
a  continual  destruction  of  a  part  of  these  de- 
posits by  the  living  organisms  which  are  so 
abundant  in  the  beds,  and  second,  this  mate- 
rial is  periodically  unloaded  or  washed  out 
leaving  the  stones  sometimes  remarkably 
clean.  The  causes  of  this  unloading  are  not 
well  understood,  but  the  unloading  is  prac- 
tically always  noted  in  sprinkling  filter  treat- 
ment of  sewage.  The  cyclic  life  of  some  of 
the  larger  organisms  (particularly  the  moth 
fly)  is  thought  to  be  a  contributing  factor. 

The  rate  of  application  of  the  clarified 
sewage  to  these  beds  will  be  governed  by  the 
kind  of  effluent  which  is  desired.  A  good 
result  may  be  secured  if  the  filters  are  dosed 
on  a  15  minute  on  and  off  schedule  with  an 
actual  application  of  1,500,000  to  1,750,000  gals, 
of  normal  clarified  sewage  per  acre  per  day. 
When  this  rate  is  exceeded  with  normal  sew- 
age the  result  is  very  apt  to  be  unsatisfactory 
during  the  "vvarm-weatlier-low-watcr"  season. 

The  actual  purification  elTected  by  the 
sprinkling  filters  varies  from  GO  to  80  per  cent 
with  an  average  for  the  year  1910  of  08  per 
cent.  The  highest  purification  is  obtained  dur- 
ing the  warm  weather  months  and  this  is 
also  the  time  of  the  year  when  the  best  re- 
sults are  demanded.  The  reduction  in  the 
whole  numbers  of  bacteria  by  the  sprinkling 
filters  amounted  to  02  per  cent  for  the  year 
11)10  and  is  also  greatest  during  the  warm 
weather. 

During  intensely  cold  weather,  the  purifica- 
tion by  the  sprinkling  filters  is  not  so  good 
because  of  the  inhibiting  action  of  the  cold 
on  the  microscopic  life.  At  such  times  there 
is  more  or  less  ice  formation  on  the  surface 
of  the  beds  and  the  liquor  becomes  chilled 
through  contact  with  it.  The  freezing  on  the 
beds  in  the  coldest  weather  has  never  serious- 
ly interfered  with  the  operation  of  the  filters. 

FI.N'AI.  TREATMENT. 

The  effluent  from  the  sprinkling  filters  car- 
ries at  all  times  some  suspended  matter,  and, 
during  unloading  periods  large  effluents  which 
should  lie  removed  before  the  effluent  is  dis- 
charged into  the  river.  This  final  sedimenta- 
tion and  clarification   is  accomplished   in   two 


shallow  concrete  basins  which  have  a  com- 
bined capacity  of  4,000,000  gals,  and  which 
may  be  operated  singly  or  together. 

The  removal  of  suspended  matter  by  these 
basins  will  average  a  little  belter  than  50  per 
cent,  the  removal  Icing  greatest  during  the 
unloading  periods  of  the  filters.  During  the 
passage  of  the  filter  effluent  through  t'lesc  bas- 
ins, an  increase  in  the  whole  numbers  of  bac- 
teria is  noted  most  of  the  time,  and  a  loss  of 
dissolved  oxygen  usually  occurs  during  the 
warm  weather.  The  decrease  in  dissolved 
oxygen  is  greatest  when  the  filter  effluent  has 
not  been  very  completely  oxidized  in  the  fil- 
ters. This  loss  of  dissolved  oxygen  in  the  bas- 
ins is  partly  retrieved  by  the  aeration  which 
the  effluent  from  the  basins  gets  at  the  outfall 
weir. 

The  final  settling  of  the  filter  effluent  is 
very  desirable  at  Columbus  especially  during 
the  warm  weather  months  of  the  year,  and 
this  part  of  the  process  ought  to  be  brought  to 
the  highest  efficiency.  The  discharge  of  an  un- 
settled liltcr  effluent  into  a  sluggish  stream 
like  the  Spioto,  is  very  sure  to  cause  trouble 
during  the  warm  weather.  The  light,  flaky 
suspended  matter,  found  in  the  effluent  from 
the  sprinkling  filters,  settles  out  in  ihe  river 
and  decomposes  during  warm  weather.  Masses 
of  this  sludge  are  floated  to  the  surface  of  the 
water  by  imprisoned  gas  bubbles  and  this 
floating  material  gives  the  stream  an  unsightly 
appearance. 

Table  I  gives  a  summary  and  comparison 
of  the  conditions  of  operation  and  analytical 
result  for  the  years  1909  and   1910. 

The  regular  force  at  the  Sewage  Purifica- 
tion Works  includes  the  chemist  in  charge, 
one  assistant  chemist,  three  attendants,  one  on 
each  trick  of  eight  hours,  and  two  laborers. 
Additional  laborers  arc  employed  in  ihc  sum- 
mer and  fall  on  the  grounds  for  the  cleaning 
of  nozzles,  settling  basins,  etc.  With  a  more 
compact  arrangement  of  the  plant  a  much 
smaller  area  in  grass  would  have  been  re- 
quired and  the  cost  of  maintenance  would 
have  been  lessened.  The  proposed  tank 
changes  will  reduce  the  cost  of  operation  also 
by  eliminating  nozzle  troubles,  etc.  A  part 
of  the  area  inside  the  levee  has  been  seeded 
to  alfalfa  and  promises  to  make  a  good  return 
on  the  investment  while  at  the  same  time 
lessening  the  cost  of  maintenance. 
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Measured  Run-off  From  Sewered 
Areas.* 

The  data  on  run-off  here  given  are  from  cer- 
tain sewered  areas  in  the  southern  part  of  the 
city  of  Chicago.  These  areas  are  three  in 
number,  designated  by  the  location  of  the  out- 
fall sewers  as  the  -SQth  St.  district,  the  Went- 
worth   Ave.   district,  and   the  92d   St.   district. 

jgth  Street  District. — The  area  of  this  dis- 
trict is  14,340  acres.  The  population  in  IIUO 
was  273.698 — an  average  of  19  per  acre.  The 
distribution  of  population,  however,  is  not  at 
all  uniform.  The  north  half  is  densely  popu- 
lated. Streets  are  generally  paved.  The  tabu- 
lation  of    run-off   presented   here   is    compiled 


shaped  area  extending  from  87th  St.  on  the 
north  to  the  outlet  into  the  Calumet  River  on 
the  south — a  distance  of  5M,  miles.  The  north 
2jA  miles  is  about  2%  miles  wide.  The  south 
part  varies  from  one  mile  down  to  one-half 
mile  in  width  at  the  outfall.  The  west  part  of 
the  north  half  of  the  drainage  area  includes  a 
vtccp  ridge,  the  summit  of  which  is  70  ft.  above 
the  east  half.  The  surface  along  the  east  por- 
tion through  which  the  main  outfall  sewer 
runs  is  nearly  level. 

The  area  of  the  Wentworth  Ave.  district  is 
about  5,300  acres.  The  population  in  1910  was 
28,039— an  average  of  5.3  per  acre.  It  is  a 
suburban  district  with  but  a  small  portion  of 
paved  streets.     The  outfall  sewer  is  lO..")  ft.  in 
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"^  Hmbtr  of  Days  During  Year  for  Stated  Rates 

Fig.   1 — Diagram    Showing    Relative    Rainfall  and     Run-off    in    39th     St.    Sewer    District, 

Chicago. 

(Example:      Run-off  is  from  10  to  12  cu.  ft.  per  second   per  square  mile  for  36 — 24= 
12  days  per  year. 


from  the  pump  records  of  the  39th  Street 
pumping  station  for  the  year  1909.  This  was 
a  year  of  excessive  precipitation.  The  rainfall 
was  43.22  ins.,  whereas  the  normal  annual 
precipitation  is  33.70  ins.  The  territory  is 
very  flat,  being  practically  level  from  north 
to  south  and  sloping  only  2  or  3  ft.  per  mile 
from   west  to   east. 

A  table  was  prepared  showing  the  run-off 
of  the  39th  Street  district,  arranged  according 
to  the  amounts  in  cubic  feet  per  second,  and 
the  corresponding  24-hour  period  for  such 
amounts  of  run-off  or  pumpage  for  each  month 
of  the  year  1909.  From  this  tabulation  Fig.  1 
was  made.  The  curve  marked  "Rainfall"  is 
platted  to  the  same  scale  as  the  run-off  curve 


diameter.  The  record  of  run-off  was  obtained 
by  means  of  a  sharp-crested  weir  placed  near 
the  outlet  of  the  sewer.  The  crest  of  this 
weir  is  2.2  ft.  above  the  sewer  invert  and  is 
8.72  ft.  wide  without  end  contractions.  The 
observer  read  the  weir  gage  three  times  daily 
and  also  noted  any  high  water  marks  on  the 
gage  during  intermediate  periods.  The  dis- 
charge is  thought  to  be  correct  to  within  5  per 
cent. 

A  table  was  prepared  showing  the  run-off 
of  the  Wentworth  Ave.  district  arranged  ac- 
cording to  amounts  in  cubic  feet  per  second, 
and  the  corresponding  24-hour  periods  for  such 
amounts  of  run-off  for  each  month  of  the  year 
from  Aug.  1,  1910,  to  July  31,  1911.     The  rain- 


the  land  has  been  filled  in  for  street  grades. 
Figure  3  shows  the  run-off  from  this  district 
for  the  period  from  Aug.  1,  1910,  to  March  31. 
1911. 

The  outfall  of  the  92nd  St.  sewer  is  3.5  ft. 
in  diameter.  The  record  of  run-off  was  ob- 
tained by  weir  gage  reading  similar  to  the 
Wentworth  Ave.  sewer.  The  weir  was  sharp 
crested  with  top  1.1  ft.  above  the  invert  of 
the  outfall  and  3.16  ft.  wide  without  end  con- 
tractions except  for  a  short  period  of  time 
when  a  weir  30%  ins.  wide  with  end  contrac- 
tions was  used. 

The  rainfall  record  given  is  from  the  down- 
town (Chicago)  station  of  the  U.  S.  Weather 
Bureau.  While  the  amount  of  individual 
downpour  on  any  one  day  between  the  down- 
town district  and  the  South  Side  districts  may 
be  different,  it  is  not  likely  that  there  is  any 
material  difference  in  the  amount  of  maximum 
downpour,  the  annual  precipitation  or  the  num- 
ber of  days  per  year  for  any  stated  rate. 

General. — Several  detailed  and  elaborate 
analyses  have  been  presented  in  recent  years 
for  estimating  the  amount  of  run-off  for 
sewered  areas  based  upon  records  of  rainfall. 
In  the  absence  of  the  more  direct  data  of 
actual  run-offs  such  methods  may  have  to 
suffice  the  engineer  in  designing  storm  sewers 
or  sewage  pumping  plants.  For  large  areas 
in  this  climate  the  maximum  run-off  will  oc- 
cur during  a  period  of  warm  rains  falling  upon 
an  accumulation  of  snow  or  upon  an  imper- 
vious surface  of  frost  and  ice.  In  this  case 
there  is  obviously  no  relation  between  the 
downpour  and  run-off.  The  amount  of  run- 
off depends  not  only  upon  the  rainfall  but 
upon  evaporation,  slope,  and  some  ten  or 
twelve  other  factors  which  have  to  be  guessed 
at. 

The  writer  believes  that  if  the  same  efforts 
now  e.xpended  in  endeavoring  to  find  a  rela- 
tion between  rainfall  and  run-off  were  directly 
applied  to  the  collection  and  comparison  of 
actual  run-off  figures,  a  more  definite  basis  for 
the  design  of  sewers  would  he  obtained 


New  Stream  Pollution  Law  in  California. 

— .\mong  the  new  public  health  laws  enacted 
during  1911  is  one  on  stream  pollution.  This 
act  makes  it  unlawful  to  discharge  any  sewage 
or  other  feculent  matter  into  any  body  of 
water  used  or  where  intended  for  human  or 
animal  consumption.  It  differs  from  the 
stream  pollution  law  passed  in  1907  in  the 
following   particular :      When   a    city,    institu- 
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Fig.   2 — Diagram    Showing    Relative    Rainfall   and     Run-off     in 
Wentworth     Ave.     Sewer  District. 

(Example:      Run-off  is  from  5  to  7  cu.  ft.  per  second   per 
square   mile   for   9 — 3^6days  per  year.) 
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3 — Diagram    Showing    Relative    Rainfall  and     Run-off 
92d    St.     Sewer     District. 


(Example:      Run-off  is  from  12  to  20  cu.  ft.  per  second  per  square  mile 
for  36 — 2=34days   in  a  period  of  243  days.) 


and  the  difference  between  the  two  curves,  less 
the  supply  from  the  water  mains,  shows  the 
absorption  and  evaporation.  The  average  daily 
per  capita  consumption  of  water  may  be  taken 
as  200  gals. 

IV entxvorth     Avenue     District. — The    Went- 
worth   Ave.     sewer    district    is    an    irregular 

•Abstract  of  paper  by  L.   K.   Sherman  before 
the  Western  Society  of  Engineers,  Jan.  15.  1911. 


tall  for  this  year  was  28.23  ins.,  as  compared 
with  the  mean  annual  rainfall  of  33.28  ins. 
Figure  2  was  platted  from  this  table. 

Qind  Street  District. — The  92nd  Street  dis- 
trict includes  an  area  of  ^9  acres  in  tlic  cen- 
ter of  the  business  district  of  South  Chicago. 
The  population  in  1910  was  3.496,  an  average 
of  35  per  acre.  The  surface  is  level,  com- 
pactly  iniilt   up   and   streets   paved.     Much   of 


tion,  etc.,  desires  to  discharge  sewage  or  other 
feculent  matter  into  a  body  of  water  it  must 
first  get  permission  from  the  State  Board  of 
Health,  whereupon  a  thorough  investigation  as 
to  the  kind  of  substance  proposed  to  be  dis- 
charged shall  be  made  before  permission  may 
be  granted.  This  act  delegates  all  authority 
for  protecting  the  streams  to  the  State  Board' 
of  Health. 
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Lawrence  Experiment  Station  Studies 
in  the  Purification  of  Water. 

During  li'lu  studies  on  the  purification  of 
polluted  water  by  slow  sand  liltration,  by 
double  filtration,  and  by  mccliar.ical  filters 
with  the  aid  of  coagulents,  and  systematic 
studies  on  the  relative  efficiency  of  filters  of 
equal  depths  and  containing  sand  of  the  same 
effective  size,  but  operated  at  different  rates, 
were  made  at  the  Lawrence  Experiment  Sta- 
tion by  H.  \V.  Clark  and  Stephen  IJe  M. 
Gage.  The  results  of  these  studies  are  sum- 
marii^ed  in  the  annual  report  of  the  Massa- 
chusetts State  Board  of  Health  for  1910. 

Studies  nn  the  Relative  Efficiency  of  Slow 
Sand  Fillers  Operated  at  Different  Kates. — 
Filters  Nos.  2iU,  244,  -.'81  and  330,  each  con- 
taining about  40  ins.  in  depth  of  sand  of  an 
eliective  size  of  0."2u  to  U.24  millimeter,  were 
continued  in  operation  during  the  first  ten 
months  of  the  year.  Filter  Xo.  330  was  op- 
erated at  an  average  rate  of  4,859,000  gals., 
Xo.  22u  at  an  average  rate  of  0,77.5,000  gals., 
Xo.  281  at  an  average  rate  of  0,890,000  gals., 
and  Xo.  244  at  a,n  average  rate  of  15,352,000 
gals,  per  acre  daily.  The  surface  of  No.  330 
was  washed  to  a  depth  of  1  in.  to  relieve 
clogging  25  times ;  that  of  No.  281,  40  times ; 
that  of  Xo.  220.  57  times ;  and  that  of  No. 
244,  57  times  durmg  the  period  of  ten  months 
they  were  operated  during  the  year.  In  addi- 
tion to  washing  the  surface,  it  was  necessary 
to  scrape  Xo.  330  twice,  No.  281  once,  Xo.  220 
three  times,  and  Xo.  244  four  times,  and  to 
wash  the  whole  body  of  sand  in  Nos.  220  and 
244  twice  each.  The  filters  were  of  different 
ages  when  the  e.Kperiment  upon  comparative 
rates  was  begun,  and  for  this  reason  the  com- 
parison has  hardly  been  a  fair  one.  It  was  in- 
tended to  operate  Xo.  220  at  a  higher  rate 
(.approximately  10,OW,000  gals,  per  acre  daily) 
than  Xo.  281.  Owing  to  serious  clogging 
within  the  lower  layers  of  sand  in  this  filter, 
which  could  not  be  removed  except  by  re- 
building the  filter,  the  high  rate  of  operation 
could  not  be  maintained,  and  the  experiment 
was  discontinued  on  Sept.  30,  1910. 

The  filters  handled  ^lerrimac  River  water, 
which  contained  5,000  bacteria  per  c.  c.  at 
20°  C.  The  effluent  from  filters  Xos.  220.  244, 
281,  and  330  contained  53.  295,  28.  and  95  bac- 
teria per  c.  c.  respectively  at  20°   C. 

Mcchamcal  Filtration  Combined  with  Dis- 
infection — Filter  No.  330,  1/40,000  of  an  acre 
in  area,  and  containing  24  ins.  in  depth  of 
sand  of  an  effective  size  of  0.35  millimeter, 
was  first  put  into  operation  on  Dec.  11,  1907. 
This  filter  has  been  operated  as  a  mechanical 
niter  at  a  rate  of  100.000,000  gals,  per  acre 
daily  with  canal  water  which  has  been  treated 
with  sulphate  of  alumina  and  a  mixture  of 
soda  ash  and  hypochlorite  of  lime,  and  passed 
through  a  settling  tank  with  a  storage  capacity 
of  'iVi  hours.  In  the  report  for  1909  it  was 
proved  that,  in  order  to  obtain  an  effluent  con- 
taining low  numbers  of  bacteria,  the  use  of 
about  2.0  grains  sulphate  of  alumina  and  1.5 
grains  soda  ash  per  gallon  are  necessary,  but 
that  by  the  addition  of  small  amounts  of  a 
disinfectant  such  as  hypochlorite  of  lime  an 
efficient  of  low  bacterial  content  and  of  satis- 
factory physical  appearance  can  be  produced 
by  the  use  of  about  1.0  grain  sulphate  of 
alumina  and  0.75  grain  soda  ash  per  gallon. 

For  purposes  of  comparison,  the  filter  was 
operated  during  one  day  in  each  week  without 
the  addition  of  the  disinfectant.  The  average 
number  of  bacteria  in  the  effluent  of  the  coag- 
ulation and  settling  basin  on  the  days  when  no 
disinfectant  was  added  was  530  per  c.  c. 
and  the  average  number  in  the  cffliient  from 
the  filter  was  95  per  c.  c.  the  bacterial  effi- 
ciencv  of  the  settling  tank  being  about  93  per 
cent. 'the  efficiency  of  the  filter  being  about  82 
per  cent  and  the  efficiency  of  the  system  being 
about  98.3  per  cent.  The  average  number  of 
bacteria  in  the  effluent  from  tlie  settling  basin 
during  the  remainder  of  the  time  when  disin- 
fectant was  being  added  was  22  per  c.  c.  and 
the  number  in  the  filter  effltient  was  13  per  c. 
c,  the  average  bacterial  efficiency  of  the 
process  of  coagulation  and  sedimentation  com- 
bined  with    disinfection   being   ^9fi    per   cent.. 


the  removal  of  tlic  bacteria  by  the  filter  being 
about  41  i)cr  cent,  and  the  efficiency  of  the 
system  beiu^;  about  99.8  per  cent.  It  will  be 
observed  that  the  bacterial  efficiency  of  the 
settling  tank  under  the  combined  process  was 
greater  than  the  efficiency  of  the  entire  sys- 
tem on  the  days  when  no  disinfectatnt  was 
added.  In  other  words,  as  was  pointed  out  in 
the  last  report,  the  filter  in  this  case  acted  as  a 
very  large  factor  of  safety,  insuring  an  efflu- 
ent of  low  bacterial  content. 

Chemically,  the  effi-.ient  from  this  filter  was 
of  satisfactory  quality  throughout  the  year, 
the  water  being  free  imm  turbidity  and  hav- 
ing an  average  color  of  0.13.  The  removal  of 
color  wa.s  about  liii  per  cent,  and  the  removal 
of  organic  matter  was  48  per  cent  and  51  per 
cent,  as  shown  by  albuminoid  ammonia  and 
oxygen  consumed  determinations  respectively. 

The  average  amounts  of  coagulants  added 
during  1910  have  been  0.97  grain  sulphate 
alumina  and  (i.(i2  grain  soda  ash  per  gallon, 
and  the  amount  of  disinfectant  used  has 
averaged  about  0.15  grain  per  gallon,  equiva- 
lent to  0.090  part  per  100,000  available  chlorine. 
With  sulphate  of  alumina  and  soda  ash  each 
at  1  ct.  per  lb.  and  bleaching  powder,  averag- 
ing 37  per  cent  available  chlorine,  at  1%  cts. 
per  lb.,  the  cost  for  chemicals  avera.gcd  about 
I2..35  per  million  gallons. 

The  average  quantity  of  water  tillered  be- 
tween washings  was  about  30,000  OOO  gals,  per 
acre,  the  average  length  of  time  the  filter 
could  be  operated  without  washing  being 
about  seven  hours  ten  minutes. 

Double  Filtration  Combined  with  Disinfec- 
tion—Filters Nos.  331  and  280.— Filter  Xo. 
.331.  1/80,000  of  an  acre  in  area,  containing  18 
ins.  in  depth  of  sand  of  an  effective  size  of  0.45 
millimeter,  and  first  put  into  operation  on 
July  7,  1907,  has  been  operated  as  a  pre-filter 
at  a  rate  of  -50,000,000  gals,  per  acre  daily 
throughout  the  year.  The  canal  water  applied 
to  this  filter  is  first  passed  through  a  settling 
basin  having  a  storage  capacity  of  about  ten 
hours.  The  entire  body  of  sand  in  the  filter 
was  washed  in  the  same  way  that  mechanical 
filters  are  washed,  34  times  during  the  year, 
the  average  quantity  of  water  filtered  be- 
tw-een  washings  being  about  520,000,000  gals. 
per  acre.  The  effliient  from  No.  .331  flows 
into  a  tank  where  it  is  treated  with  hypochlo- 
rite of  lime,  and  after  about  30  minutes'  stor- 
age is  pumped  into  a  storage  tank  from 
which  it  is  applied  to  No.  286.  The  average 
.imount  of  hypochlorite  of  lime  added  was 
about  0.070  grain  per  gallon  equivalent  to 
about  0.048  part  available  chlorine  per  100.000. 
The  average  cost  of  chemicals,  with  bleaching 
powder  containing  37  per  cent  available 
chlorine  at  1%  cts.  per  pound,  was  about  45 
cts.  per  million  gallons. 

Filter  No.  228,  1/20,000  of  an  acre 
in  area,  containing  4  ft.  in  depth  of 
sand  of  an  effective  sizx  of  0.21  mil- 
limeter, was  first  put  into  operation  on 
Jan.  20,  1900.  This  filter  has  been  operated  as 
a  secondary  filter  w^ith  the  treated  effluent 
from  No.  331,  at  a  rate  of  5,000,000  gals,  per 
acre  daily.  The  surface  of  this  filter  was 
scraped  twice  during  the  year,  the  average 
([uantitv  of  water  filtered  per  scraping  being 
about  780,000,000  .gals,  per  acre.  The  net  rate 
of  the  double  filtration  s>;:stem  was  about 
4,5-50,000  gals,  per  acre  daily. 

From  a  chemical  and  physical  viewpoint  the 
effluent  from  this  double  filtration  system  was 
of  about  the  same  quality  as  effluents  from 
single  filters  operated  at  about  the  same  net 
rates.  The  color  of  the  canal  water  was  re- 
duced about  10  per  cent  and  the  albuminoid 
ammonia  about  50  per  cent  during  passage 
through  both  filters.  The  amount  of  nitrates 
in  the  water  was  about  doubled  during  filtra- 
tion and  the  free  ammonia  was  decreased 
about  70  per  cent,  .\bout  50  per  cent  of  the 
bacteria  were  removed  from  the  canal  water 
by  passage  through  the  settling  tank  before 
being  applied  to  No.  331.  The  average  re- 
moval of  bacteria  bv  No.  331  was  about  47  per 
cent.  The  result  of  the  disinfection  process 
was  a  removal  of  about  86  per  cent  of  the 
bacteria  as  shown  by  room  temperature  counts 
and  about  65  per  cent  as  shown  bv  body  tem- 


perature counts.  In  the  tank  in  which  the 
treated  effluent  was  stored  before  being  ap- 
plied to  the  secondary  filter  the  numbers  of 
bacteria  increased  al'jout  120  per  cent,  as 
shown  by  room  temperature  counts,  but  there 
was  no  increase  in  the  numbers  as  shown  by 
the  body  temperature  counts.  The  average  bac- 
terial etiiciency  of  the  secondary  filter  was  about 
80  per  cent  as  shown  by  the  room  temperature 
counts  and  about  5o  per  cent  as  shown  by 
body  temperature  counts,  a  very  satisfactory 
residt  considering  the  low  numbers  of  bac- 
teria in  the  water  applied  to  this  filter.  The 
average  efficiency  of  the  entire  system  com- 
puted from  the  averages  of  the  effluent  from 
the  secondary  filter  and  from  the  canal  water 
uefore  entering  the  settling  tank  was  about 
98.8  per  cent,  or  slightly  less  than  that  of 
filters  Nos.  220,  281  and  3;M,  previously  dis- 
cussed, each  of  which  was  operated  at  a 
somewhat  higher  rate,  and  in  each  of  which 
the  water  received  only  a  single  filtration, 
without  any  disinfection  treatment. 

Classifiealion  by  L'pward  Filtration  Through 
a  Kousliiny  Filter  of  Coarse  Material. — Filter 
So.  3»9. — In  the  last  report,  studies  of  up- 
ward filtration  at  a  high  rate  through  a  filter 
of  sand  overlying  a  layer  of  charcoal  were  re- 
ported, and  it  was  shown  that  extreme  difficul- 
ty was  experienced  in  keeping  such  a  filter  in 
operation  owing  to  the  accumulation  of  clog- 
ging matters  in  the  lower  layers,  which  clog- 
ging could  not  be  removed  either  by  reversing 
the  flow  or  by  washing  the  filter  materiaj  in 
place.  In  order  to  determine  whether  a  filter 
of  coarser  material  and  operated  at  a  lower 
rate  could  be  successfully  operated  in  this 
manner.  Filter  No.  389,  1/20,000  of  an  acre  in 
area,  was  put  into  operation  on  April  14,  1910. 
This  filter  contained  0  ins.  depth  of  wood 
charcoal  supported  upon  a  */4-in.  mesh  galvan- 
ized wire  screen  placed  12  ins.  above  the 
bottom  of  the  tank.  Overlying  the  charcoal 
and  separated  from  it  by  a  Vfe-in.  mesh  copper 
screen,  was  placed  24  ins.  in  depth  of  broken 
stone  pebbles,  of  an  effective  size  of  4.4  mil- 
limeters. Canal  water  entered  at  the  bottom, 
passed  upward  through  the  filter  material  and 
overflowed  through  an  orifice  placed  3  ins. 
above  the  surface  of  the  stone.  This  filter  has 
been  operated  at  a  rate  of  about  10,000,000 
gals,  per  acre  daily,  the  rate  of  flow  being 
controlled  at  the  outlet.  .As  constructed,  the 
available  loss  of  head  is  about  10  ins.  On  Oc- 
tober 0,  6»  after  about  si.x  months'  operation, 
the  filter  had  become  so  clogged  that  the  pre- 
scribed rate  could  not  be  maintained,  and  the 
filter  was  then  wasliel  by  reversing  the  flow 
for  a  few  minutes.  This  washing  was  success- 
ful in  removirvg,  the  clogging,  and  the  filter 
was  operated  without  further  treatment  dur- 
ing the  remainder  of  the  year. 

This  filter  constructed  of  such  coarse  ma- 
terial and  operated  at  this  high  rate,  cannot 
be  considered  as  other  than  a  roughing  filter 
to  prepare  the  water  for  ultimate  treatment 
bv  some  other  process.  From  this  viewpoint 
the  work  of  the  filter  was  very  satisfactory. 
Practically  all  of  the  suspended  matters  were 
removed,  the  color  was  reduced. about  12  per 
cent  and  the  organic  matter  was.  reduced  about 
33  10  35  per  cent  as  sho\\'n  by  oxygen  consumed 
and'  albuminoid  ammonia  determinations  re- 
spectively, while  the  nitrates,  were  increased 
about  07  per  cent.  The  monthly  averages  of 
bacteria  varied  between  130  and  1.700  per  c.  c, 
averaging  8O11  per  c.  c.  during  the  year.  The 
average  removal  of  b.acteria  was  about  85  per 
cent,  as  shown  by  counts  at  room  temperature 
and  .about  82  per  cent,  as  shown  by  body  tem- 
perature counts.  Comparing  the  work  of  this 
filter  with  that  of  pre-filter  No.  -331,  con- 
structed of  sand,  but  operated  at  a  rate  about 
ten  times  as  great,  it  will  be  observed  that  the 
effluent  from  Filter  Xo.  389  was  of  slightly 
better  quality,  both  chemically  and  bacterially. 
than  the  effluent  from  Filter  No,  331. 

Purification  of  Water  by  a  Sprinkling  Filter 
of  .Tfliirf.— Filter  No.  390,  1/20,000  of  an  acre 
in  area,  and  constructed  of  -54  ins.  in  depth  of 
sand  of  an  effective  size  of  0.42  millimeter, 
was  first  put  into  operation  on  April  21.  1910. 
Canal   water   was   sprinkled   upon  the  surface 
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of  tliis  filter  by  means  of  a  tipping  basin  dis- 
charging into  a  perforated  pan  placed  12  ins. 
above  the  surface.  The  outlet  of  tlie  filter 
was  kept  wide  open  at  all  times,  the  rate  of 
operation  being  controlled  at  the  influent  pipe, 
the  average  rate  being  4,143,000  gals,  per  acre 
daily.  The  practice  has  been  to  rake  the  sur- 
face of  the  tilter  to  a  depth  of  1  in.  whenever 
pooling  of  the  water  on  the  surface  occurred. 
.•\fter  six  months'  operation  pooling  on  the 
surface  could  no  longer  be  prevented  by  sur- 
face raking,  and  on  October  21  3  ins.  of  dirty 
sand  was  scraped  from  the  surface  and  the 
filter  was  allowed  to  rest  for  one  week.  Even 
after  this  radical  treatment  almost  daily  rak- 
ing was  required.  Up  to  the  end  of  the  year 
the  filter  was  actually  operated  177  days,  dur- 
ing which  period  the  surface  was  raked  158 
times.  Chemically  the  effluent  from  this  filter 
was  of  better  quality  than  the  effluents  from 
Filters  Nos.  220,  330  and  343,  which  were 
.ronstructed  of  somewhat  finer  material  and 
were  operated  at  similar  rates.  The  average 
removal  of  color  by  the  filter  was  about  43 
3er  cent,  as  compared  with  a  removal  of  about 
33  per  cent  by  Filters  Nos.  220  and  343.  The 
average  reduction  in  albuminoid  ammonia  was 


54  per  cent  and  the  reduction  in  oxygen  con- 
sumed was  about  30  per  cent,  while  the  great- 
est reductions  by  the  best  of  the  three  slow 
sand  filters  were  46  per  cent  in  albuminoid 
ammonia  and  20  per  cent  in  o.xygen  consumed 
respectively.  Nitrification  was  also  more  ac- 
tive in  the  sprinkling  filter  than  in  any  of  the 
comparable  slow  sand  filters,  the  average 
amount  of  nitrates  in  the  effluent  being  0.32 
part  per  100,000,  while  the  highest  average 
nitrates  in  the  effluents  of  the  other  filters  were 
found  in  the  effl'uent  from  Filter  No.  343, 
which  contained  .023  part  per  100,000. 

The  effluent  from  this  filter  contained  more 
bacteria  than  the  effluents  from  the  slow  sand 
filters.  The  average  numbers  of  bacteria  va- 
ried from  17  per  c.  c.  to  310  per  c.  c.  in  dif- 
ferent months,  the  average  being  110  per  c.  c. 
The  average  bacterial  efficiency  was  98  per 
cent.  In  comparison,  the  numbers  of  bac- 
teria in  the  effluents  from  Filters  Nos.  220,  330 
and  343  averaged  53,  05  and  80  per  c.  c.  re- 
spectively, the  least  bacterial  removal  by  any 
of  these  filters  being  98.3  per,  cent  and  the 
ma.ximum  removal  being  9.9  per  cent.  As  re- 
gards numbers   of   bacterial  growing   at  body 


temperature  the  effluents  from  both  types  of 
filters  were  quite  similar.  An  interesting  feat- 
ure in  the  operation  of  this  filter  was  the  com- 
paratively low  numbers  of  bacteria  obtained  in 
the  effluent  from  the  beginning.  \\'ith  slow 
sand  filters  the  number  of  bacteria  in  the  efflu- 
ents, when  such  filters  are  first  put  into  opera- 
tion, are  usually  as  high  or  higher  than  the 
number  in  the  applied  water,  and  a  period  of 
time  ranging  from  a  week  to  some  months  is 
required  before  such  filters  come  to  maturity 
and  the  numbers  of  bacteria  decrease  to  nor- 
mal. With  this  filter,  however,  no  maturing 
period  was  observed,  the  numbers  of  bacteria 
in  the  effluent  being  360  per  c.  c.  on  the  first 
day,  290  on  the  second  day,  144  on  the  third 
day  and  85  on  the  fourth  day,  after  which  the 
numbers  fluctuated,  as  previously  stated. 

From  the  results  quoted  it  is  evident  that 
while  something  may  be  gained  in  the  re- 
moval of  color  and  organic  matter  by  the  use 
of_  a  filter  of  this  type,  the  diminished  bacteria 
efficiency  and  especially  the  very  frequent 
surface  treatment  required  to  keep  the  filter 
in  operation  greatly  diminished  the  practica- 
bility of  filters  of  this  type  for  use  with  waters 
resembling  the  Merrimack  River  waters. 
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\  200,000-Acre  Drainage  Project  Call- 
ing for  14.000,000  Cu.  Yds.  of 
Ditch  Excavation. 

The  accompanying  map  Fig.  2,  shows  the 
Irainage  project  officially  known  as  Drainage 
District  No.  9,  of  Mississippi  County,  Arkan- 
sas, which  is  about  to  be  constructed.  In 
■ound  figures  the  area  reclaimed  will  be  200,- 
)00  acres.  The  work  to  be  done  comprises 
14,083,000  cu.  yds.  of  excavation,  22  steel 
)ridges.  17  wooden  bridges,  and  spillways  and 
ninor  structures  and  is  estimated  to  cost  $1,- 
!0O,5(i8.  Plans  and  specifications  and  all  en- 
;ineering  are  the  work  of  the  Morgan  Engi- 
leering  Co.,  of  Memphis,  Tenn.  The  specifi- 
:ations  for  the  work  were  published  in  our 
ssue  of  Oct.  4,  1911.  The  following  is  a 
;eneral  description  of  the  coriditions  and  of 
he  structures  required. 

The  drainage  district  being  described  is  lo- 
ated  in  Mississippi  County,  the  northeastern- 
nost  county  of  Arkansas.  Jt  is  a  portion  of 
he  so-called  St.  Francis  River  drainage  basin 
lescribed  previously  in  this  journal.  The 
western  boundary  of  Mississippi  county  is  the 
tlississippi  River  running  south  by  west.  To 
he  west,  15  to  20  miles,  on  the  Pemiscot 
3ayou  and  Little  River  running  nearly  paral- 
el  with  the  Mississippi.  The  land  drained 
ies  east  of  Little  River  and  is  an  area  rough- 
y  40  miles  long  and  from  5  to  16  miles  wide ; 
ts  boundaries  are  shown  by  the  map  Fig.   1. 

The  maps.  Fig.  2,  shows  the  layout  of  the 
litch  system,  of  which  Ditch  fl)  and  Ditch 
6)  may  be  called  the  main  ditches.  These 
nain  ditches  start  with  bottom  widths  of  14 
t.  and  increase  in  size  to  bottom  widths  of  40 
t.  Their  side  slopes  are  1  on  1  except  for 
ertain.  positions,  having  14-ft.  bottom  and 
he  average  cuts  ranges  from  4  ft.  to  15  ft. 
rhe  next  largest  is  Ditch  (40),  which  ranges 
rom  14  to  50  ft.  in  bottom  v.'idth.  The  other 
litches  are  generally  14  ft.  wide  on  the  bottom 
xccpt  for  about  12  miles  of  4  ft.  laterals,  etc. 
~he  total  mileage  of  ditches  is  292.02  miles 
divided  according  to  bottom  widths  about  as 
ollows : 
lottom  width.  Miles. 

4   ft 12.60 

14    ft 192.39 

18   ft f,M 

20   ft 7. no 

22    ft 14.20 

24    ft 4.00 

-'S    ft 11.00 

28    ft 7.00 

30   « 15.00 

3:'    ft 12.7.T 

60   ft 8.90 

Total     292.62 
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Elevation  of  Dam 
Morticed  in  3  - 


-15-0- 
Bottom  Plan 

Fig.   1 — Log   Dam   and   Spillway  for  Drainage  Ditch. 
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It  will  be  seen  that  all  but  about  12  miles 
of  these  ditches  are  designed  for  construction 
by  dredges.  Of  the  14  ft.  ditch  some  170 
niiles  are  planned  with  side  slopes  of  %  or 
1 ;  these  are  mostly  laterals  and  upper  ends. 
If  this  will  show  a  substantial  saving  by  doing 
so  most  of  these  %  or  1  ditches  will  he 
changed  to  0  ft.  bottom  and  1  on  1  side  slopes. 
This  change  will  reduce  the  excavation  per 
mile  from  30,0OU  cu.  yds.  to  24,0U0  cu.  yds. 

Most  of  the  area  to  be  drained  is  covered 
with  hardwood  timber.  The  road  throughout 
IS  pine  except  perhaps  in  about  two  miles  of 
lake  bottom. 

Ditches  (1)  and  (6)  as  indicated  on  the 
map  will  be  leveled ;  this  work  is  estimated 
to  cost  some  $20,000.  The  estimated  cost  per 
cubic  yard  of  ditch  excavation  is  8  cts.,  10 
cts.  and  15  cts.  The  15  ct.  estimate  is  for 
252,200  cu.  yds.  of  4-ft.  laterals  which  wi 
be  scraper  work  and  the  15  ct.  estimate  is  for 
552,200  cu.  yds  of  larger  ditch ;  the  8  ct.  esti- 
mate covers  therefore  about  95  per  cent  of 
the  excavation.  The  total  estimated  cost  of 
ditch  and  lower  work  is  $1,175,338. 

The  work  calls  for  very  few  structures 
except  bridge  crossings  of  which  there  will 
be  30,  estimated  to  cost  $20,075.  There  will 
be  two  spillways,  one  a  concrete  structure  on 
Ditch  (1).  and  the  other  a  pile  and  timber 
structure  at  Tyronza  Cut-off.  These  spillways 
are  shown  by  Figs,  1  and  3.  The  concrete 
structure  shown  by  Fig.  3  calls  for  127  cu. 
yds.  of  excavation  and  .55  cu.  yds.  of  rein- 
forced concrete ;  estimating  concrete  at  $211 
per  cubic  yard,  and  e.xcavation  at  20  cts.  per 
cubic  yard,  the  work  will  cost  $11,125.40.  The 


rcK-iting  to  the  ua'cr  siippiv.  the  planning  and 
general  arrangcmcn:,  tli>:  operation  and  the 
cost  of  maititonanci-.  i.;)  Consideration  of 
the  attitude  o{  the  *ta;c,  :!ie  province  or  coun- 
ty and  the  municipal  c  .mnumity  toward  this 
social  problem.  Ih  Rchition  between  public 
baths  and  public  health  Dr.  William  Paul 
Cerh.-crd,  ccM\<tihlii!r  hyilr:m;.-  ■iii,-l  ^anit.Trv  f- 


tors  to  be  considered  by  bidders  are:  cost  of 
material,  cost  of  labor,  cost  of  delivery  of 
materials,  cost  of  administering  drainage  con- 
tracts, cost  and  depreciation  of  necessary 
plant,  cost  of  financing  the  contract,  and 
probable  damage  claims  and  legal  expenses. 
In  addition  to  the  probable  contract  price  as 
•'  •-  estimated  the  element  of  engineering  and 
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Fig.   2 — Map   of   200,000-Acre    Drainage    Project,    Mississippi  County,  Arkansas. 


structure  is  simple  and  is  noteworthy  for  that 
reason.  This  log  dam  and  spillway  shown 
by  Fig.  1,  is  not  a  familiar  type.  It  is  esti- 
mated   to    cost   $950    in    place 


International  Conference  on  People's 
Baths  and  School  Baths. — An  international 
conference  on  people's  baths  and  school  baths 
will  be  held  this  year  at  The  Hague  during 
the  last  week  of  August.  The  preliminary  cir- 
cular, issued  by  the  committee  on  organiza- 
tion, states  that  the  chief  purpose  of  the  meet- 
ing is  the  promotion  of  public  interest  in 
bathing  and  that  it  is  intended  to  afford  an 
opportunity  to  all  those  interested  in  the  sub- 
ject to  compare  notes  regarding  the  best 
manner  of  arranging  and  operating  public  and 
school  baths  and  regarding  the  results  ob- 
tained by  existing  establishments  from  a  hy- 
gienic point  of  view.  Municipal  authorities 
and  civic  improvement  societies  in  all  civilized 
countres  will  be  invited  to  send  delegates  to 
attend  the  conference.  It  is  proposed  to  hold 
four  sessions,  embracing  the  following  sub- 
jects: (1)  Reading  of  essays,  reports  and 
papers  regarding  people's  baths,  school  baths, 
factory  baths,  military  baths,  river  and  sea 
baths.     (2)    Discussion  of  technical  questions 


gineer,  .39  Strong  Place,  borough  of  Brooklyn, 
N.  Y..  has  been  chosen  as  member  of  the  gen- 
eral international  committee  to  represent  the 
United  States  and  to  organize  here  a  national 

committee. 


The  Estimation  of  Costs  in  Relation  to 
Drainage  Systems. 

Contributed  by  J.    L.   Parsons,  Drainage 
Kngineer. 

The  estimated  total  approximate  costs  of 
drainage  systems  is  a  comparatively  simple 
problem,  as  the  various  cost  items  are  few  in 
number  and  may  be  closely  estimated  from 
local  retail  price  lists  and  prevailing  contract 
prices  for  similar  work.  But  of  more  import 
to  the  contractors  or  bidders  are  the  peculiar 
conditons  or  obstacles  to  be  encountered  dur- 
ing construction  which  will  tend  to  increase 
or  decrease  the  cost  as  compared  to  average 
costs.  Therefore  to  intelligently  estimate 
costs  drainage  engineers  must  be  familiar  with 
and  recognize  the  items  of  cost  which  must 
necessarily  be  considered  by  prospective  bid- 
ders and  should  deduce  estimates  from  the 
contractors'  standpoint,  both  for  the  purpose 
of  arriving  at  accurate  estimates  and  fairly 
presenting  the  facts  to  bidders.     The  cost  fac- 


other  contingent  expenses  and  right  of  way  or 
damage  claims  must  be  considered  by  the  en- 
gineer in  arriving  at  the  total  estimated  cost  to 
the  owner. 

The  principal  materials  entering  into  the 
construction  of  tile  drains  are  tile,  gravel  and 
cement  for  concrete  work,  grates,  sewer  pipe, 
corrugated  pipe,  tile  Y's  and  sewer  pipe  T's. 
No  material  is  permanently  placed  in  the 
average  open  drain  excepting  that  necessary 
for  the  construction  of  a  limited  number  of 
ditch  inlets.  As  a  rule  the  cost  of  tile  deliv- 
ered at  nearest  railroad  station  for  points 
within  the  state  of  manufacture  is  fixed  by  the 
published  price  list  of  tile  companies.  The 
costs  will  be  materially  increased  in  cases 
where  long  distance  shipments  are  necessary. 
Discounts  arc  seldom  made  by  tile  plants  for 
any  consideration  except  cash  payments  ex- 
cepting when  trade  wars  occur  between  com- 
peting plants,  a  possibility  which  is  not  to  be 
safely  considered  in  estimating  costs.  The 
general  prices  for  standard  glazed  clay  tile. 
cement  tile,  tile  Y's  and  T's.  sewer  pipe,  sewer 
pipe  Y's  and  T's,  grates  and  corrugated  pipe, 
are  listed  in  Table  I,  together  with  other  in- 
formation of  convenience  to  drainage  engi- 
neers. These  prices  are  applicable  to  the  cen- 
tral  western  states  and  are  subject  to  slight 
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fluctuations  because  of  variations  in  the  cost 
of  labor  and  demand  for  tile.  At  the  present 
time  the  quotations  upon  cement  tile  are  ap- 
proximately the  same  as  for  clay  for  the 
smaller  and  considerably  cheaper  for  the 
larger  sizes.  However,  the  standard  of  manu- 
facture is  tending  toward  a  better  product  and 
it  is  problematical  as  to  what  the  difference  in 
cost  will  finally  be  between  properly  manufac- 
tured tile  of  the  two  materials.  As  the  engi- 
neer's estimate  often  precedes  the  installation 
of  the  work  for  periods  of  several  years,  it  is 
a  difficult  matter  to  accurately  forecast  tile  ■ 
costs.  However,  allowances  may  be  made  for 
a  general  downward  or  upward  trend  of 
prices.  It  is  an  evident  fact  that  tile  prodiic- 
tion  increases  during  wet  periods  wdien  drain- 
age is  most  extensively  practiced,  with  a  eon- 
sequent  tendency  to  overproduction  during  the 
succeeding  drier  years.  These  periods  or  cy- 
cles of  wet  or  dry  years  occur  at  fairly  regu- 
lar intervals  and  by  an  investigation  of  this 
tendency  an  engineer  may  forecast  the  gen- 
eral condition  of  the  market  with  some  degree 
of  accuracy.  The  contractor's  bid  is  com- 
piled at  a  time  closely  preceding  the  actual 
purchase  of  the  tile  bill  and  there  is  conse- 
quently less  danger  of  changes  in  prevailing 
prices.  The  engineer's  estimate  should  item- 
ize the  probable  cost  of  tile,  other  materials, 
labor,  etc.,  in  order  that  contractors  may  com- 
pare the  various  units  in  relation  to  their  cost 
at  the  time  of  estimating  and  the  time  of  bid- 
ding and  make  the  proper  allowances.  The 
amount  of  concrete  work  necessary  usually 
constitutes  a  small  percentage  of  the  contract 
cost  and  may  be  estimated  with  sufficient  ac- 
curacy at  li*  to  $10  per  cubic  yard.  In  cases 
where  larger  quantities  of  concrete  are  neces- 
sary the  cost  of  gravel,  cement,  forms  and 
other  necessary  items  should  be  definitely 
computed  from  local  prices  and  estimates 
made  accordingly. 

While  the  foregoing  material  cost  items 
may  be  estimated  with  reasonable  exactness, 
especialy  by  bidders,  the  cost  of  labor  does  not 
admit  oi  such  accurate  approximation.  The 
rates  of  wages  often  fluctuate  as  much  as  30  to 
40  per  cent  upward  or  downward  during  the 
time  intervening  between  the  preparation  of 
the  estimate  and  the  process  of  construction. 
To  the  contractor  operating  on  a  small  capital 
margin  such  changes  are  serious.  In  many 
cases  the  original  contractor  attempts  to  in- 
sure his  profit  by  tentatively  subletting  all 
labor  before  submitting  his  bid.  This  arrange- 
ment results  satisfactory  as  long  as  the  sub- 
contractor is  prospering,  but  the  sub-contract- 
or usually  operates  with  little  surplus  capital 
and  in  case  of  unforeseen  losses  must  either 
abandon  the  work  or  receive  additional  sup- 
port from  the  original  contractor.  In  all  in- 
stances of  this  nature,  and  they  are  far  from 
exceptional,  the  contracting  party  or  his  bonds- 
man must  ultimately  sustain  the  losses. 

The  cost  of  trenching,  laying  of  tile  and 
backfilling  may  be  estimated  by  the  lineal  foot 
or  per  cubic  yard  of  excavation,  the  price 
varying  according  to  depth,  but  whatever  sys- 
tem' is  used  the  rate  of  wages  and  condition  of 
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Fig.  3 — Reinforced   Concrete    Spillway  for  Drainage  Ditch. 


soil  and  weather  are  governing  factors.  Drain- 
age contractors  have  generally  been  forced  to 
gamble  upon  the  nature  of  the  soil  and  file 
bids  in  accordance  with  the  restrictions  of 
competition,  as  a  result  often  bearing  de- 
structive losses  or  receiving  unreasonable 
profits.     The  author  holds  that  common  busi- 


ness justice  should  require  that  soil  surveys  be 
made  and  recorded  for  the  investigation  of 
bidders.      Such    a    procedure    would    tend    to 


TABLE  II. 
Contract  prices  per  100-foot  section  for  trench- 
ing  back-filling   and   laying   of   tile   for  varying 
depths  and  sizes  of  tile. 
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TABLE  I. 
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-Sewer  Pipe—, 
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t  $      25.00 
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7  40.00 

g   55.00 

10   »5.00 

12   120.00 

14  190.00 

15   230.00 

16   260.00 
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24   675.00 

28   900.00 
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32   1,450.00 
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74,828 

64,154 
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TABLE  III. 

Average 

coal  haul. 

6  miles 

4  miles 

4  miles 

1  mile 

5  miles 

2  miles 
Hi  miles 

4  miles 


Contract  cost 
per  cu.  yd. 
$0.12 
0.16 
0.10 
0.12 
0.09 
0.09 
0.11 
0.07 
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attract  the  better  class  of  contractors  and  dis- 
courage the  inexperienced  and  incompetent 
plungers  from  attempting  work  which  they 
would  be  unable  properly  to  execute.  The 
slight  increase  in  first  cost  would  be  more 
than  compensated  for  by  the  advantages  ac- 
cruing from  the  intelligent  prosecution  and 
completion  of  the  work.  Table  II  is  a  tabula- 
tion of  averages  of  a  large  number  of  actual 
(Iowa)  contract  prices  compiled  from  ac- 
cepted bids,  which  includes  all  items  of  labor 
cost  and  contractor's  profit  for  trenching, 
backfilling  and  laying  of  tile.  The  average 
labor  cost  for  these  contracts  is  $2..50  per  day 
for  day  labor  without  board  and  $3..50  per  day 
for  skilled  tile  layers.  The  wide  variation  in 
costs  for  apparently  similar  work  illustrates 
more  the  keenness  of  competition,  as  very 
little  was  known  of  soil  conditions  in  any  of 
these  instances.  Statistics  compiled  by  con- 
tracting firms  of  actual  costs  for  known  soil 
conditions  would  be  valuable  particularly  to 
the  contracting  profession  and  more  such 
data  should  in  the  common  interest  of  the  pro- 
fession be  prepared  and  published.  Sand  and 
joint  clay  in  the  presence  of  water  are  the 
moist  serious  obstacles  in  tile  trenching,  as  it 
is  not  necessary  to  curb  the  sides  of  the  trench 
for  ordinary  tiling  operations  unless  the  soil  is 
too  unstable  to  maintain  its  position  without 
it.  Hence  the  cost  is  materially  increased 
when  it  becomes  necessary  to  solidly  curb  the 
trench  and  lay  each  tile  separately  in  a  spe- 
cially prepared  sand  box. 

Under  the  division  of  cost  of  delivery  of 
materials  will  be  considered  only  the  cost  of 
transporting  all  requisite  materials  from  the 
nearest  railroad  station  to  the  line  of  work. 
Because  of  the  small  amount  of  gravel,  cem- 
ent and  forms  necessary  the  average  cost  per 
cubic  yard  for  concrete  work  may  be  consid- 
ered as  including  all  items  connected  with 
concrete  work.  The  cost  of  delivery  of  the 
necessary  tile  forms  a  large  percentage  of  any 
tile  drain  cost  because  of  the  tonnage  in- 
volved. This  work  is  usually  best  accom- 
plished by  the  contractor  subletting  the  haul- 
ing to  local  parties  at  so  much  per  ton,  an  ar- 
rangement which  may  also  prove  unsatisfac- 
tory in  case  the  sub-contractor  is  losing 
money.  A  more  business  like  method  would 
be  to  withhold  a  percentage  to  insure  the  com- 
pletion of  the  hauling,  but  as  a  rule  available 
teamsters  in  country  towns  generally  refuse  to 
contract  the  work  otherwise  than  upon  a  full 
payment  basis.  They  are  also  often  able  to 
dictate  terms  and  fix  their  own  standards  of 
compliance  because  of  their  scarcity.  Condi- 
tions favorable  to  low  ton  mile  rates  are  hard 
roads,  level  gradients,  stable  right  of  way 
along  which  the  tile  are  to  be  distributed,  such 
a  length  of  haul  that  a  certain  number  of 
complete  round  trips  may  be  made  in  one  full 
day  and  dry  weather  during  the  time  of  haul- 
ing. It  is  seldom,  however,  that  many  of 
these  ideal  requirements  exist  in  a  given  case. 
The  average  country  roads  are  not  surfaced 
with  hard  materia!  and  become  heavy  and 
impassable  during  wet  weather,  and  it  often 
occurs  at  such  times  that  the  delivery  of  tile 
cannot  be  readily  delayed  because  of  the  econ- 
omy of  hauling  direct  from  the  car  and  the 
demand  for  tile  at  the  line  of  ditch.  At  times 
when  tile  companies  are  sufficiently  stocked  to 
be  able  to  make  shipments  as  desired  the  de- 
livery of  tile  may  be  more  closely  conformed 
to  road  conditions.  The  necessity  of  travers- 
ing one  or  more  steep  hills  on  the  route  or  of 
distributing  the  tile  upon  wet,  swampy  loca- 
tions, conditions  which  require  lighter  loads 
or  the  occasional  doubling  of  teams,  tend  to 
materially  increase  the  cost  of  hauling.  To 
estimate  the  cost  of  hauling  per  ton  most  ac- 
curately the  number  of  tons  per  load  that  may 
be  successfully  hauled  and  the  number  of 
trips  possible  per  team  per  day  should  be  de- 
termined for  the  probable  road  conditions  and 
the  resulting  daily  tonnage  divided  into  the 
rate  of  wages  customary  for  a  man  and  team 
per  day  gives  the  approximate  cost  per  ton. 
.•\t  a  rate  of  $-5  per  day  for  a  man  and  team 
the  cost  of  hauling  averages  from  .50  cts.  to  80 
cts.  per  ton  mile  for  the  first  mile  and  20  cts. 
to  35  cts.  per  ton  mile  for  each  additional 
mile.     Over   favorable   earth   road?   one  team 
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will  move  a  2  to  2%  ton  load  as  readily  as 
two  teams  could  move  a  1  ton  load  under  the 
most  unfavorable  conditions,  which  indicates 
the  difficulty  of  tabulating  average  ton  mile 
costs  and  illustrates  the  risk  of  a  contractor 
basing  his  bid  upon  the  possibility  of  favor- 
able roads.  The  cost  of  transporting  dredging 
machinery  and  hauling  coal  in  general  would 
be  subject  to  the  same  road  restrictions  ap- 
plicable to  the  hauling  of  tile.  The  cost  of 
dredging  outfits,  their  transportation,  assem- 
bling and  tearing  down,  the  cost  of  hauling 
coal  and  all  other  cost  items  connected  with 
open  drains  not  being  accurately  available,  a 
table  of  contract  prices  per  yard' for  drains  of 
varying  yardages  is  included — Table  III.  This 
table  illustrates  approximately  the  cost  per 
yard  considered  necessan.'  to  cover  all  costs 
for  jobs  of  the  given  yardages  and  for  Iowa 
soil  conditions.  .As  the  yardage  involved  is 
the  basis  for  all  computations  in  relation  to 
open  drains,  a  table  showing  the  yardages  for 
100  ft.  sections  for  varying  depths  for  given 
bottom  widths  and  slopes  is  very  convenient  to 
drainage  engineers  and  contractors.  Table  IV 
is  compiled  for  ditches  of  side  slopes  of  I  to  1 
only.  Similar  tables  may  readily  be  computed 
for  ditches  of  any  given  dimensions." 

The  cost  of  administering  contracts  or  over- 
head expenses  often  amounts  to  a  very  nomi- 
nal percentage,  as  many  of  the  smaller  tile 
contracts  are  taken  by  local  contractors,  who 
fulfill  the  duties  of  manager,  foreman  and 
office  man  while  at  the  same  time  personally 
accomolishing  the   most   expensive  portion   of 


the  work— the  laying  of  the  tile.  In  the  case 
of  the  contracting  companies  operating  on  a 
larger  scale  a  central  office  must  be  main- 
tained and  the  work  closely  supervised  and 
the  expense  thus  incurred  must  be  pro  rated 
over  all  the  work  under  construction.  These 
conditions  tend  to  demoralize  the  contracting 
business  from  the  standpoint  of  the  general 
contractor  and  operate  against  the  formation 
and  healthy  development  of  tile  drainage  con- 
tracting companies.  For  the  larger  contracts 
aggregating  a  total  cost  of  $1,5,00J>  and  up- 
ward the  individual  local  contractor  ceases  to 
be  a  competitor  because  of  his  inability  to  fi- 
nance them  and  to  compete  in,  the  item  of 
management  with  the  more  scientifically  or- 
ganized companies.  .-Mthough  these  conditions 
may  not  be  the  best  in  all  cases  for  the  final 
interests  of  owners,  they  exist  so  generally 
that  they  must  be  recognized  by  engineers  and 
contractors  in  the  preparation  of  estimates 
and  bids.  Before  bidding  upon  dredge  work  a 
contractor  must  be  of  sufficient  financial  sta- 
bility to  at  least  own  a  dredging  outfit  and  in 
addition  furnish  the  necessary  certified  check 
and  bonds,  which  limits  the  construction  of 
open  drains  to  a  lesser  number.  Notwith- 
standing the  tendency  has  been  for  a  large 
number  of  individuals  to  enter  the  field  and 
scale  bids  in  order  to  secure  work,  often 
slighting  the  work  as  much  as  possible  to  en- 
able them  to  pay  out,  the  consequence  being 
unsatisfactory  work,  legal  suits  and  sometimes 
the  failure  of  the  contractor  concerned,  the 
greatest    losers   being   the    land    owners,    who 
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must  eventually  pay  excessively  for  a  satis- 
factory ditch.  In  view  of  these  facts,  boards 
of  supervisors,  engineers,  attorneys  and  others 
upon  vifhom  devolves  the  letting  of  contracts 
should  inquire  more  into  the  ability  of  bidders 
to  prosecute  and  complete  the  work  satisfac- 
torily and  less  stress  be  placed  upon  low  bids. 
Drainage  notices  usually  reserve  the  right  to 
let  the  work  to  the  lowest  responsible  bidder, 
but  the  instances  where  the  lowest  bids  have 
been  rejected  have  been  very  rare,  although  in 
many  cases  their  rejection  would  have  been 
amply  justifiable. 

Plant  expenses  for  tile  drains  are  reduced  to 
a  minimum,  as  practically  all  items  of  cost 
consist  principally  of  labor  and  of  materials 
entering  permanently  into  the  construction  of 
the  drain.  It  is  sometimes  economical  or 
necessary  to  erect  shacks  or  tents  in  which  to 
house  and  board  the  men,  in  which  instances 
the  cost  of  such  structures  should  be  estimated. 
Also  when  tile  work  is  prosecuted  during  the 
winter  months  it  is  necessary  to  provide  a 
shelter  and  heat  near  the  location  of  the  work, 
which  is  readily  transported  as  the  work  pro- 
gresses. In  ordinary  warm  weather  the  prin- 
cipal tools  and  materials  necessary  are  tiling 
spades,  shovels,  pick,  ax,  devices  for  grading 
the  bottom  of  the  ditch,  maul  for  driving 
curbing,  sheet  iron  sand  box,  crow  bar,  sand 
pump,  derrick,  trench  braces,  curbing  and 
sometimes  tools  and  materials  for  blasting 
rocks.  In  colder  weather  or  in  cases  where 
extreme  hard  pan  is  encountered  more  picks 
are  necessary  and  all  tools  wear  more  rapidly. 
The  amount,  cost  and  life  of  the  tools  and 
materials  varies  widely  between  different  con- 
tracts, but  no  estimate  is  complete  without  a 
liberal  allowance  being  made  to  provide  for 
these  items.  A  very  false  economy  of  at- 
tempting tile  work  without  providing  curbing, 
trench  braces,  sand  box  and  sand  pump  is 
commonly  practiced  and  far  greater  losses  are 
sustained  than  would  result  from  the  provi- 
sion and  use  of  them.  Therefore  their  cost 
enters  into  the  total  cost  of  tile  trenching 
work  either  directly  if  provided  or  indirectly 
through  higher  labor  costs  if  not  provided. 
The  plant  necessary  for  the  construction  of 
open  drains  consists  of  the  necessary  ma- 
chinery and  housing  cabins  and  forms  a 
larger  percentage  of  the  total  cost.  As  the 
total  cost  of  dredge  work  has  been  referred  to 
as  being  pro  rated  over  the  yardage  it  will  not 
be  discussed  further. 

The  cost  of  financing  drainage  contracts 
constitutes  the  defeat  of  many  would-be  con- 
tractors. These  novices  in  this  phase  of  pub- 
lic works  contracting,  who  are  usually  of 
limited  financial  resources,  often  estimate  all 
other  items  of  cost  with  reasonable  accuracy, 
but  neglect  the  consideration  of  the  cost  of 
providing  the  necessary  working  capital. 
There  are  various  points  in  this  connection  to 
be  relatively  considered  by  a  prospective  bid- 
der, which  will  be  noted  in  the  order  of  their 
occurrence  during  the  progress  of  a  contract. 
First  a  certified  check  must  be  furnished  of  a 
stipulated  percentage  of  the  bid,  which  is 
usually  a  small  item  of  expense,  as  banks  re- 
quire an  interest  bearing  note  to  secure  them 
against  loss,  the  interest  being  legitimate  re- 
turns for  borrowed  credit.  The  bidder  may 
deposit  the  cash  in  lieu  of  a  certified  check  if 
he  possesses  sufficient  funds,  but  in  this  case 
he  loses  the  possible  interest  on  his  money  un- 
til it  is  returned.  If  for  any  reason  the  suc- 
"cessful  bidder  is  unable  to  secure  the  necessary 
bonds,  he  is  generally  required  to  forfeit  the 
security  deposit,  a  fact  which  should  impress 
upon  all  bidders  the  importance  of  ascertain- 
ing definitely  their  ability  to  furnish  bonds  be- 
fore filing  bids.  Second,  the  successful  bidder 
must  furnish  bonds  to  insure  the  completion 
of  the  contract.  Personal  bonds,  if  securable, 
may  or  may  not  cost  the  contractor  anything; 
but  a  percentage  of  approximately  1  per  cent  is 
charged  by  bond  companies,  the  premium  to  be 
paid  annually :  and  a  very  pertinent  point  to 
be  remembered  in  this  connection  is  that  bond 
companies  do  not  furnish  bonds  unless  the 
contractor  is  able  to  prove  himself  safe  finan- 
cially. Funds  are  also  necessary  to  the  prose- 
cution of  any  contract  and  the  relative  cost  of 
providing   them    depends    upon    the   bank    ac- 


count nf  ilie  contractor,  the  methods  of  pay- 
ment and  the  duration  of  the  contract.  In  the 
exceptional  case  where  the  contractor  com- 
mands sufficient  funds  to  finance  the  entire 
project,  warrants  or  other  form  of  paper  he 
might  receive  in  payment  would  usually  bear 
as  high  a  rate  of  interest  as  his  funds  would 
draw  in  the  form  of  bank  deposits,  and  the 
only  loss  or  expense  would  be  the  loss  of  the 
interest  upon  the  percentage  of  payments  with- 
held until  the  completion  of  the  contract.  To 
the  contractor  who  does  not  command  work- 
ing capital  the  method  of  payments  is  a  vital 
matter.  If  payments  are  to  be  in  cash  only 
approximately  the  difference  between  monthly 
payments  and  actual  cost  need  be  provided 
for.  The  necessity  of  providing  these  funds 
may  often  be  delayed  by  the  buying  of  tile 
and  other  materials  on  (lO  or  90  days'  time, 
although  this  financial  advantage  would  be 
counterbalanced  in  case  these  materials  could 
be  purchased  at  a  cheaper  rate  for  cash  pay- 
ments. Also  if  payments  to  tile  or  other  com- 
panies are  delayed  beyond  the  specified  tiine 
of  payment  overdue  accounts  are  charged  a 
specified  rate  of  interest  which  operates  simi- 
larly to  the  borrowing  of  the  same  funds  at 
a  similar  rate  of  interest  as  regards  the  re- 
sultant cost.  But  if  the  method  of  payment  is 
by  drainage  warrants  or  similar  paper  bearing 
a  low  rate  of  interest  which  is  not  payable  at 
any  specified  time,  the  contractor  is  burdened 
with  the  additional  expense  of  their  dis- 
posal. In  many  communities  where  such  pa- 
per is  abundant  it  is  a  difficult  matter  to  dis- 
pose of  them  upon  reasonable  terms  and  in  all 
cases  ihe  buyer  discounts  them  a  sufficient 
percentage  to  insure  him  7  to  8  per  cent  upon 
his  investment.  IVIany  contractors  secure 
drainage  work  without  properly  estimating  the 
cost  of  disposal  of  such  warrants,  with  conse- 
quent disastrous  losses  or  reduction  of  profits. 

During  the  prosecution  of  drainage  con- 
tracts there  is  considerable  danger  of  stock 
falling  into  the  ditches,  with  resulting  claims 
for  damages  by  the  owners,  and  some  allow- 
ance should  be  made  in  a  contractor's  esti- 
mate for  such  accidents.  Also  a  contractor 
should  avail  himself  of  suliiicient  legal  advice 
to  insure  business  methods.  Although  neither 
of  these  items  is  of  much  importance  in  the 
average  contract  it  occasionally  occurs  that 
one  or  the  other  or  both  constitute  a  large 
percentage  of  the  cost,  and  it  is  good  business 
for  the  contractor  so  to  protect  his  drains  and 
business  relations  that  future  complications 
will  not  be  possible,  which  protection  requires 
the  expenditure  of  funds  and  thus  merits  con- 
sideration. 

Legal  expenses  should  be  incurred  by  the 
engineer  and  owners  also  upon  all  drainage 
organizations  to  a  sufficient  extent  to  insure 
that  all  methods  of  procedure  are  according  to 
law,  which  item  of  cost  is  ordinarily  not 
prominent  as  a  factor  of  the  total  cost  to  the 
owners.  In  cases  of  appeals  to  the  courts  and 
extended  litigation,  legal  expenses  may  consti- 
tute a  surprising  percentage,  which  fact  em- 
phasizes the  necessity  of  proceeding  with  such 
projects  in  accordance  with  law  and  good  en- 
gineering practice. 

Damage  claims  or  right  of  way  expenses  are 
only  of  importance  in  the  case  of  open  drains. 
The  specific  method  of  awarding  damages  to 
the  owners  through  whose  land  the  open 
drains  extend  may  vary  for  different  states, 
but  the  elements  of  dainages  are  the  same  for 
all  cases,  which  consist  of  the  actual  value  of 
the  land  appropriated  for  ditch  purposes,  the 
cost  of  fencing  the  ditch  on  both  sides  if 
fencing  is  necessary  or  required,  the  cost  of 
necessary  bridges  across  the  open  ditch  for 
convenience  in  farming  operations,  and  the 
reduction  in  the  value  of  the  farm  because  of 
the  resulting  appearance  and  inconvenience  re- 
sulting from  the  construction  of  the  ditch.  In 
estimating  the  value  of  land  appropriated  for 
open  drains  the  actual  value  of  the  particular 
strip  of  land  in  question  may  be  very  little, 
but  it  must  be  remembered  that  the  value  of 
any  part  of  a  farm  is  fixed  in  the  minds  of 
buyers  partly  by  the  possibilities  of  draining  it 
and  the  prospective  buyer  would  naturally  not 
be  informed  as  to  the  particular  location  of  a 
future   ditch.     Hence   the   value   of   any  par- 


ticular acre  taken  should  be  measured  by  its 
value  in  its  natural  state  plus  any  additional 
value  resulting  from  the  possibility  of  secur- 
ing drainage,  providing  the  ditch  or  drain 
were  located  on  some  closely  adjacent  land. 
Three-wire  fencing  is  ordinarily  sufficient  for 
open  drains  and  costs  about  50  cts.  per  rod  in 
place.  Four  foot  woven  wire  fencing  with  5 
in.  posts  spaced  1  rod  apart  will  average  ap- 
proximately 75  cts.  per  rod.  Bridges  of  suffi- 
cient strength  for  farm  purposes  may  be  con- 
structed at  an  approximate  cost  of  $5  per 
lineal  foot.  The  cost  of  repairing  and  replac- 
ing bridges  and  fences  over  a  reasonable 
length  of  tiiTie  is  not  generally  considered. 
The  deterioration  of  farm  values  because  of 
the  construction  of  open  drains  is  often  given 
considerable  prominence  by  juries  because  of 
the  natural  aversion  of  many  people  to  the 
existence  of  open  drains  upon  lands  belonging 
to  them.  The  author  believes  that  little  weight 
should  be  given  this  item  except  in  unusual 
cases,  as  open  drains  are  ordinarily  constructed 
upon  lands  which  in  their  natural  state  are 
crossed  by  watercourses  which  are  more  un- 
sightly at  times  and  which  render  the  different 
portions  of  the  farm  more  inaccessible  than  is 
possible  by  the  construction  of  open  drains. 

The  contingent  expenses  incidental  to  legal 
drainage  organizations,  as  engineering,  legal 
expenses,  publication  of  notices,  etc.,  if  wisely 
administered,  need  not  exceed  8  to  12  per  cent 
of  the  total  cost  for  drains  costing  $5,000  and 
upward.  These  expenses  equal  a  larger  per- 
centage for  the  smaller  districts,  as  many  of 
the  legal  procedures  required  are  as  expensive 
for  small  drains  as  for  the  larger  ones.  The 
item  of  engineering  alone,  including  the  pre- 
liminary survey,  construction  superintendance, 
and  assistance  in  the  assessment  of  benefits 
and  fixing  of  damages,  should  not  be  less  than 
5  to  8  per  cent  of  the  total  cost,  based  upon  the 
prevailing  salary  rate  received  by  drainage  en- 
gineers of  approximately  $5  per  day  and 
necessary  expenses. 

Drainage  engineers  generally  escape  appar- 
ent responsibility  for  wild  or  unbalanced  esti- 
mates because  of  the  facts  that  bidders  them- 
selves vary  so  radically  in  their  bids  and  that 
prevailing  prices  and  wage  rates  do  change 
materially  after  estimates  are  prepared.  These 
things,  however,  should  not  excuse  them  from 
investigating  all  conditions  affecting  cost  and 
presenting  the  data  and  unit  estimates  so  com- 
pletely that  bidders  may  acquaint  themselves 
with  actual  facts  and  conditions. 


PERSONALS. 

Mr.  A.  J.  Latornell,  City  Engineer  of  Edmon- 
ton.  Alberta,    has   resigned. 

Mr.  Oliver  Hardgrove.  Superintendent  of  Sew- 
ers of  the  Borough  of  Queens,  has  resigned. 
His  successor  will  be  appointed  at  an  early 
date.  Mr.  Hardgrove  has  held  the  position  since 
March  1,  1910. 

Mr.  John  H.  Diven.  Secy,  and  Supt.  of  the 
Charleston  Light  &  Water  Co.,  Charleston.  S. 
C.  has  tendered  his  resignation  and  will  accept 
the  position  of  Superintendent  of  the  Water 
Plant  of   the  city  of  Troy,   N.  Y. 

Grant  Smith  &  Company,  Vancouver,  B.  C, 
is  a  new  corporation  capitalized  at  $100,000  to 
build  wharves,  piers,  docks,  etc.  Directors  of 
the  company  are  Messrs,  Grant,  Smith,  Angus, 
McDonnell  and   Sims,   all  of  Vancouver. 

Mr.  C.  E.  Knickerbocker,  M.  Am.  Soc.  C.  E., 
has  resigned  as  Chief  Engmeer  of  the  New 
York.  Ontario  &  Western  Ry.  Co.,  and  has  be- 
come associated  with  the  MacDonald  Construc- 
tion Co.,  149  Broadway,  New  York  City.  Mr, 
Knickerbocker  will  assume  charge  of  the  com- 
pany's railroad   construction. 

Mr,  W,  H.  Beers,  Jr,,  Chemist  and  Bacteri- 
ologist, who  has  been  in  charge  of  the  filtration 
plant  of  the  Columbia,  S.  C,  water  works  for 
the  past  five  years,  has  resigned  to  accept  a 
position  in  charge  of  the  Birmingham,  Ala., 
laboratorv  of  the  American  Waterworks  &  Guar- 
antee Cornpany  of  Pittsburgh.  Pa.  This  labor- 
atory controls  those  of  Shreveport,  La,,  Chat- 
tanooga, Tenn.,  and  Little  Rock.  Ark, 

Mr,  L,  W,  Rundlett,  formerly  City  Engineer 
of  St,  Paul,  Minn,,  has  been  appointed  Com- 
missioner of  Public  Works  for  the  city  of 
Moosejaw,  Can.  He  will  have  charge  of  all  the 
construction  work  of  the  city  and  will  have 
direct  supervision  over  the  engineering  depart- 
ment. Mr.  Rundlett  takes  a  position  in  a  city 
of  20.000  at  an  increase  in  salary  over  that  re- 
ceived as  City  Engineer  of  St.  Paul.  Moosejaw 
has  a  modified  commission  form  of  government 
and  contemplates  improvements  in  the  water 
svstem  to  the  extent  of  $400,000. 
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The   past  week  lias  been 

The  Doings     ^'^7   IV'*^'   "^   regards   the 
.       "        undertaking     of     extensive 
°'  railroad    construetion    proj- 

the  Week.  ects.  Alioiit  the  only  news 
of  importance'  is  the  report 
from  Denver  that  the  Den- 
ver, Northwestern  &  Pacific  Ry.  has  com- 
pleted, financial  arrangements  for  the  long 
projected  extension  of  its  line  from  Steamboat 
Springs,  Colo.,  to  Salt  Lake  City,  Utah.  Ar- 
rangements for  this  financing  have  been  un- 
der way  for  some  time,  and  it  is  to  be  hoped 
that  they  linally  have  been  carried  to  a  suc- 
cessful completion.  The  construction  of  this 
extension  will  involve  the  building  of  some 
390  miles  of  line,  and  will  require  the  expen- 
diture of  at  least  $10,000,00(1.  .Another  bit 
of  news  of  particlar  interest  at  this  time  is 
the  decision  of  the  stockholders  of  the  Vir- 
ginian Ry.  to  vote  a  $29,000,000  increase  of 
capital  .stock.  It  is  probable  that  the  pro- 
ceeds of  the  sale  of  a  part  of  this  stock  will 
be  used  for  building  e.xtensions. 

The  principal  railroad  construction  contract 
of  the  past  week  appears  to  be  the  one  for 
the  construction  of  Sec.  3  of  Route  No.  5  of 
the  Lexington  Avenue  Rapid  Transit  R.  R.  in 
New  York  City.  Bids  on  this  work  were 
opened  on  Jan.  11,  the  contract  being  awarded 
the  next  day  to  the  Underpinning  &  I'ounda- 
tion  Co.,  290  Broadway,  New  York  City,  at 
$2,29.5,086.  Among  the  other  railroad  con- 
tracts let  recently  are  the  following :  .\herii 
Bros.,  for  constructing  a  spur  track  4,9")0  ft. 
long,  from  the  Central  Vermont  Ry.  to  the 
Connecticut  Colony  for  Epileptics  at  Mansfield, 
Conn.;  Grant  Smith  &  Co.,  Henry  Bldg.,  Seat- 
tle, Wash.,  a  $.50,000  contract  for  the  erection 
of  machine  shop,  tower  house,  etc.,  at  .Argo, 
Wash.,  for  the  Oregon-Washington  Railway 
&  Navigation  Co. ;  Utali  Construction  Co.. 
Ogden,  Utah,  for  the  extension  of  the  Klam- 
ath Falls-Natron  line  of  the  Southern  Pacific 
for  Hazeldell  for  a  distance  of  eight  miles ; 
Walton,  McDowell  &  Co.,  for  the  Louisville 
&  Nashville  work  mentioned  in  our  last  issue, 
this  contract  involving  about  800,000  cu.  yds. 
of  excavation  and  amounting  to  about 
$750,000;  J.  B.  Smith  &  Co.,  Kiioxville,  Tenn., 
for  concrete  and  structural  work  on  the  Louis- 
ville &  Nashville's  new  line  between  Ooltewah 
and  Chattanooga,  Tenn.;  J.  F.  Mallon.  Prince 
ton,  Cal.,  for  grading  work  on  the  Colusa  and 
Hamilton  Citv  branch  of  the  Southern  Pacific 
Ry. 

The  biggest  street  paving  job  so  far  this 
year  is  now  being  advertised  by  the  City  of 
Boise  City,  Idaho.  This  work  calls  for  the 
construction  of  some  328,000  sq.  yds.  of  pave- 
ment. Bids  for  the  work  are  to  be  opened  on 
Feb.  2.  Of  great  interest  to  road  contractors 
is  the  decision  last  week  of  the  New  York 
State  Court  of  .Appeals  holding  that  .Albany 
County  could  not  bring  an  action  to  restrain 
the  letting  of  contracts  under  special  acts  of 
the  Legislature  for  special  highways.  This 
decision  will  expedite  the  work  of  letting 
about  $4,000,000  worth  of  road  work  which 
will  be  made  in  about  two, weeks,  to  be  fol- 
lowed later  on  with  a  letting  for  a  similar 
amount. 

In  the  way  of  drainage  work  the  principal 
contract  let  during  the  past  few  days  appears 
to  be  the  one  for  the  construction  of  210,000 
cu.  yds.  of  dredge  ditches  and  210,000  cu.  yds. 
of  lateral  ditches  for  a  drainage  system  in 
the  vicinity  of  Robinsonville,  Miss.,  for  the 
Mary  Mac  Plantation  Co.,  of  Memphis.  The 
contract  for  the  dredge   work  was  let  to  the 


Lewis  Engineering  &  Construction  Co.,  of 
Knoxville,  lenii..  at  lUi  cts.  per  cu.  yd.;  the 
contract  for  all  the  lateral  ditches  was  let 
to  Lowrence  Bros.  &  Co.,  .Memphis.  Tenn.,  at 
12.9  cts.  per  cu.  yd.  Another  good-sized  drain- 
age contract  let  recently  calls  for  work  in 
Drainage  District  No.  3  of  Little  Rock,  Ark. 
This  contract  amounts  to  about  $-17,000;  was 
awarded  to  R.  il.  &  G.  A.  McWilliams,  28 
E.  Jackson  Blvd.,  Chicago,  111. 


Now  that  John   F.   Stev- 
ens, at  one  time  Chief  En- 
Stevens  mincer     of     the     P  a  n  a  m  a 

Made   Him      L'-"':''.  :ind  later  one  of  the 
Move  '"-'"''    o'^i'-'ia's    ol    the    Hill 

Lines,  has  gone  into  the 
contracting  business,  it 
seems  a  fitting  time  to  rake  up  some  of  the 
events  of  his  past  career.  .At  one  time  when 
Mr.  Stevens  was  a  resident  engineer  on  the 
construction  of  a  railway  in  the  west,  his  work 
was  seriously  hindered  by  the  presence  of  an 
Itinerant  saloon,  if  we  may  so  call  it.  The  keeper. 
of  the  saloon  was  warned  several  times  not  to 
locate  his  booze  joint  near  the  construction 
camp,  but  every  time  the  camp  was  moved  the 
saloon  moved  also.  Finally  Stevens  decided  to 
use  something  more  likely  to  be  persuasive 
than  threats.  Right  after  pay  day,  when  the 
saloon  was  crowded  with  workmen  busily  get- 
ting rid  of  their  wages,  Stevens  walked  into 
the  place  and  said : 

"Casey,  you  have  been  told  four  times  to 
move  away  from  this  camp  and  you  liaven't 
moved  yet."  "No,  and  [  aim  ,goin'  to.  I  aint 
on  the  railroad  right-of-way.  This  is  govern- 
ment land  I'm  on  and  nobody  but  the  govern- 
ment kin  put  me  off.  Jest  roll  that  into  a 
cigarette  and  smoke  it."  "I  give  you  exactly 
twenty-four  hours  to  pack  up  your  liquors  and 
get  out,"  replied  Stevens.  "If  you  aren't  gone 
then,  you  will  lind  out  that  there  are  forces 
besides  the  government  that  will  make  things 
move  hereabouts."  Turning  on  his  heel,  Stev- 
ens walked  out.  Twenty-four  hours  later,  sev- 
eral hundred  men  had  congregated  at  the 
saloon  to  see  the  fun.  In  fact,  mighty  little 
work  was  going  on  "down  the  line,"  for  Casey 
had  sworn  that  all  hell  wouldn't  make  him 
move,  and  the  men  knew  that  Casey  was  a 
fighter.  They  also  knew  that  Stevens  was 
not  a  bluffer,  and  that  Casey's  hand  was  going 
to  be  called  at  the  appointed  hour. 

The  saloon  looked  like  an  armory.  Behind 
the  bar  stood  Casey,  flanked  right  and  left 
by  several  husky  "barkeepers."  Pistols  stuck 
out  of  their  belts  and  sawed  olT  shot  guns 
loaded  with  "buck"  hung  conveniently  from 
the  wall.  Men  walked  in  and  tdok  a  drink — 
it  might  be  the  last  one  for  weeks,  and  then 
again  it  might  not.  Casey  himself  was  in 
savage  good  humor.  Certainly  thinks  looked 
bad  for  the  "chief."  Punctual  to  the  minute, 
Stevens  swung  into  sight  of  the  crowd,  not  at 
the  head  of  a  cavalcade  of  special  police  or 
of  picked  men  of  his  own,  but  alone.  He 
rode  a  large  black  horse,  and  appeared  to 
be  unarmed.  The  crowd  parted  and  he 
brought  his  horse  to  a  stop  at  the  door,  dis- 
mounted and  asked  one  of  the  men  to  hold  the 
animal.  Walkirtg  to  the  door  of  the  saloon 
Stevens  looked  in  upon  Casey  and  his  arsenal. 
"I  see  you  are  still  here,  Casey."  "Yes.  and  by 
hell,  you'll  see  me  here  still  for  some  time  yet. 
Mister  Stevens."  "I  hope  not  for  very  long." 
said  Stevens,  pulling  a  package  wrapped  in 
brown  paper  from  his  pocket.  From  one  cor- 
ner of  the  package  protuded  a  small  rope  or 
cord  about  the  thickness  if  a  lead  pencil,  and 
against  the  end  of  this  cord  Stevens  now 
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placed  his  lighted  cigar.  "Hell,"  yelled  one 
of  the  barkeepers,  "it's  dynamite,"  and,  for- 
getting all  the  power  of  his  own  powder  en- 
cased in  pistol  cartridges,  the  barkeeper  made 
a  rush  for  the  rear  door.  "You  are  a  good 
guesser,  my  friend,  and  unless  I'm  mistaken 
ihere's  enough  of  it  here  to  move  this  whole 
building  and  its  contents  without  any  of  the 
government  assistance  that  Casey  would  have 
me  invoke.  There  she  goes."  Stevens  tossed 
the  package  into  the  middle  of  the  bar  room, 
turned  and  mounted  his  horse,  and  shouted  the 
well  known  warning  that  precedes  a  railroad 
blast — "Fire!"  Those  that  had  come  to 'scofT 
did  not  remain  to  pray.  The  running  was  fu- 
riously fast;  and  about  the  fastest— certainly 
the  most  furious — of  the  runners  was  Casey. 
Bold  as  he  was,  he  had  not  dared  risk  the 
time  to  ascertain  the  length  of  the  fuse  inside 
that  brown  package.  The  roar  of  exploding 
dynamite  sped  them  all  on  faster  for  a  mo- 
ment and  then  they  turned  to  watch  out  for 
and  dodge  the  falling  fragments.  "It  was  a 
grand  sight,"  as  one  of  the  men  afterward 
said,  "a  grand  sight,  but  it  seemed  a  pity  to 
send  so  much  hell-water  to  heaven  where 
everybody's  on  the  rain  w-agon  and  can't 
appreciate  good  liquor." 


The  ancient  tale  of  the 
dog  and  the  stick  of  dyna- 

The  Dog  mite,  which  .Adam  first 
and  the  sprung     on     the     laughing 

r», .„.,„;»„        bvena,  has  been  resurrected. 

Dynamite.  -According  to  the  revised 
version  six  workmen  in  a 
road  building  camp  in  Ohio  had  a  dog  which 
they  decided  to  get  rid  of  by  the  dynamite 
route.  One  of  the  party  tied  a  stick  of  the 
explosive  to  the  dog's  tail,  lighted  the  fuse, 
and  then  took  to  his  heels.  .As  the  party  neg- 
lected to  tie  the  dog,  it,  of  course,  followed 
them,  and  being  a  good  runner,  kept  close  to 
their  heels.  Then  ran  into  a  shanty  and 
slammed  the  door  shut,  but  before  they  could 
bolt  it,  the  dog  had  got  into  the  room.  This 
naturally  made  them  somewhat  nervous  and 
they  proceeded  to  get  out  and  quite  rapidly. 
In  fact,  they  fairly  boiled  out  of  the  shanty, 
three  by  way  of  a  small  window,  sash  and  all 
going  with  them,  and  the  remainder  by  way  of 
the  door.  The  last  man  had  hardly  emerged 
from  the  shanty  before  the  dynamite  let  go, 
and  there  was  one  less  dog.  The  shanty  went 
with  the  dog,  and  all  of  the  party  was  knocked 
down  and  stunned,  but  otherwise  uninjured 
except  for  a  few  cuts  and  bruises. 


The    first   and    most   per- 
fect  drill   instrument  of  its 
A  Drill  kind  is  still  in  use.    In  fact. 

Write  more    of    these    drills    are 

»j  used     than     of     all     other 

'-'?•  makes    put    together.     The 

drill  has  few  parts  and  the 
simplicity  of  its  mechanism  is  one  of  its  ad- 
vantages. Its  main  feature  consists  of  three 
long  pieces  which  are  dovetailed  one  with  an- 
other, and  glide  easily  through  their  entire 
length,  the  boring  being  accomplished  by  the 
alternate  gouging  of  the  chiseled  tips.  Two  of 
these  parts  act  as  guides  which  close  about  the 
drill  proper.  This  drill  is  not  adapted  for 
work  in  hard  i-natcrial  but  for  all  that  those 
who  have  used  it  prefer  it  to  any  other  type 
on  the  market.  This  drill  is  controlled  by  a 
hug,  w;hose  nickname  is  Thalessa  Lunator.  or 
in  plain  United  Slates,  the  great  ichneumon 
fly.  Its  boring  mechanism  is  said 'to  havp  fur- 
nished iht  idea  for  the  modern  rock  drill. 
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Alabama. 

At  late  reports  both  engineering  parties  of 
the  Valdvosta,  Mouhrie  &  Western  R.  R.  were 
working  in  Barbour  County.  The  party  under 
Gordon  Tillman,  Chief  Engineer,  Valdosta, 
Ga.,  which  is  working  north  from  Ft.  Gaines, 
was  within  two  miles  of  Clayton,  while  the 
party  working  south  from  Montgomery  was 
at  Inverness  and  will  meet  Engineer  Tillman 
at  Clayton.  When  this  survey  is  run,  there 
will  be  a  tentative  route  for  the  road  from 
Valdosta  to  Montgomery.  It  had  been  run 
to  Ft.  Gaines,  but  when  the  extension  to 
Montgomery  was  proposed,  work  had  to  be 
resumed  by  the  engineers,  who  are  expected 
to  file  their  report  v*-ith  President  Roberts,  of 
the  railroad  company,  within  the  next  few 
weeks. 

The  Alabama  &  Northwestern  R.  R.,  which 
recently  began  the  operation  of  trains  on  its 
new  line  from  Pine  Hill,  .\la.,  to  Sweetwater 
through  Marengo  County,  has  filed  articles 
of  incorporation.  The  capital  stock  is  $160,- 
000.  This  is  a  subsidiary  company  of  the  Ala- 
bama, Tennessee  &  Northern  R.  R.,  of  which 
Wm.  Toxey,  York,  Ala.,  is  Chief  Engineer. 

Prospects  are  reported  good  for  the  sale  of 
$50,000  capital  stock  to  Chicago  parties  for 
the  construction  of  a  railroad  from  Gadsden 
to  Hotel  Bellview  on  Lookout  Mountain. 
Louis  Hard,  Gadsden,  Ala.,  is  interested. 

.■Vs  a  result  of  the  announcement  that  the 
Eufaula  &  Chattahoochee  Valley  Railroad 
will  commence  work  shortly  on  the  construc- 
tion of  the  proposed  Pittsview  line,  the  busi- 
ness men  of  Columbus,  Ala.,  have  under  con- 
sideration the  construction  of  a  line  to  Pitts- 
view.  Although  nothing  definite  can  be  learned 
in  regard  to  the  proposed  plans,  it  is  known 
that  engineers  of  the  Alabama,  Tennessee  & 
Northern  R.  R.  have  completed  a  survey  for 
a  line  through  Marion  County,  touching  Ham- 
ilton, Ala. 

Engineers  in  charge  of  the  construction  of 
the  Gulf,  Florida  &  Alabama  R.  R.  between 
Pensacola,  Fla.,  and  Jasper,  Ala.,  have  an- 
nounced that  the  grading  has  been  interrupted 
to  some  extent  during  the  past  month,  but 
that  this  portion  of  the  work  will  be  com- 
pleted to  Cantonment  within  20  days.  There 
the  road  will  connect  with  the  road  bought 
from  the  Southern  States  Lumber  Co.  The 
company  is  now  receiving  on  an  average  of 
1,000  cr'ossties  each  day,  and  this  number  is 
to  be  increased  at  once  to  2,000  daily.  It  is 
also  announced  that  within  20  days  work  will 
be  commenced  on  the  bulkheads  and  piers 
to  be  constructed  on  the  waterfront.  Five 
piers  are  contemplated,  but,  for  the  present, 
one  or  two  will  be  rushed  to  completion.  It 
is  estimated  that  rail  laying  will  be  commenced 
within  .30  days  and  that  one  mile  per  day  will 
be  laid.  On  reaching  the  line  at  Cantonment 
the  company  will  have  a  road  then  to  Local, 
Ala.,  a  distance  of  about  8-5  miles,  ind  from 
Local  the  construction  force  will  commence 
building  towards  Jasper.  Ala. 

It  has  been  announced  by  J.  M.  Spradlin, 
Boaz,  Ala.,  that  plans  for  the  proposed  new 
railroad  from  Birmingham,  .Ma.,  to  Chatta- 
nooga, Tenn.,  via  Boaz  and  .•Mbertville.  were 
progressing  rapidly. 

Arizona. 

®L.  W.  Lewis,  Emporia,  Kan.,  has  been 
awarded  a  contract  for  the  supply  of  rock 
ballast  on  the  coast  line  of  the  Santa  Fe  R.  R. 
from  Albuquerque,  N.  M.,  to  Winslow,  .Ariz., 
a  stretch  of  28."i  miles.  The  job  will  keep 
20i1  men  employed  for  three  or  four  years. 
No  figures  have  been  given  out,  but  it  is  un- 
derstood that  the  contract  involves  $!. 000.000. 
Two  rock  crushing  plants  w'ill  be  installed  at 
Blue  Water,   N.   M 

Arkansas. 

C.  H.  Sharp  Contracting  Co.,  Malvern, 
Ark.,  accordina  to  late  advices,  had  l-'iO.OOO  cu. 


yd.s.    of    good    machine    wheeler    and    fresno, 
work  to  sublet  on  the  Rock  Island  in  .Arkan- 

fhe  Crossett  Lumber  Co..  now  operating  a 
railroad  from  Crossett,  Ark.,  to  Lacey,  ac- 
cording to  reports,  plans  the  extension 
of  the  road  to  Monticello,  a  distance  of  16 
miles,  providing  the  city  v.'ill  furnish  the 
necessarv  right  of  way.  Further  information 
will  be  available  in  about  two  months.  E.  W. 
Gates,  Crossett,  Ark.,  is  interested. 

J.  H.  Oliver,  railroad  contractor,  Lono,  Ark., 
at  late  reports,  had  five  miles  of  grade  work 
on  the  Rock  Island.  17  miles  south  of  Malvern, 
.Ark.,  which  he  wished  to  sublet. 

The  Citizens'  Light  and  Transit  Co.  of  Pme 
Blufif,  operating  a  lighting  plant  and  street 
railway  service,  has  been  sold  to  the  Equit- 
able Securities  Co.  of  New  York  City.  It  is 
understood  the  price  paid  was  approximately 
$300,000. 

It  is  reported  that  the  Kansas  City  &  Mem- 
phis Ry.  will  by  April  1  complete  its  Fayette- 
ville  extension,  immediately  after  which  con- 
struction will  be  continued  toward  Memphis. 
M.  Hays,  Rogers,  Ark.,  is  Chief  Engineer. 
California. 

®The  contract  for  grading  on  the  Colusa 
and  Hamilton  City  branch  of  the  Southern 
Pacific  has  been  awarded  to  J.  F.  Mallon, 
Princeton,  Calif.  Work  on  the  construction 
of  the  roadbed  will  be  commenced  at  once, 
as  it  is  planned  to  have  the  road  in  operation 
by  August  1  of  this  year.  The  length  of  the 
projected  road  is  61  miles  from  Hamilton 
Citv  to  Harrington  on  the  main  west  side 
road  of  the  Southern  Pacific  south  of  Ar- 
buckle.  The  road  will  pass  through  Grimes, 
Sycamore,  Colusa  and  Princeton. 

City  Council  of  Los  Angeles,  Calif. ,^  has 
passed  an  ordinance  granting  W.  W.  Wilcox 
permission  to  construct,  maintain  and  operate 
a  double-track  railroad  spur  from  Aliso  St. 
to  Jackson  St.,  paralleling  Alemeda  St.,  be- 
tween Alameda  and  San  Pedro  St. 

The  Southern  Pacific  Co.  is  planning  to  fill 
in  several  blocks  of  land  north  of  its  shops 
at  Sacramento.  Sand  from  the  Sacramento 
River  is  to  be  used  for  filling.  At  present  a 
large  part  of  the  land  is  swamp  or  brush-cov- 
ered. 

The  Tidewater  &  Southern  Electric  R.  R., 
which  proposes  to  builid  a  line  from  Modesto 
to  Stockton,  has  opened  offices  in  the  First 
National  Bank  BIdg.,  Modesto,  and  has  begun 
preliminary  construction  work  in  that  city. 
J.  C.  Lindsay  is  the  engineer. 

The  Central  California  Traction  Co.,  San 
Francisco,  will,  it  is  stated,  begin  construction 
work  on  a  branch  line  to  Lockeford.  The 
branch  will  leave  the  main  line  at  a  point 
just  north  of  the  bridge  across  the  Mokelumne 
River  and  extend  east  one-half  mile  south  of 
and  parallel  to  the  Acampo  and  Lockeford 
road. 

The  Peninsular  Ry.,  F.  E.  Chapin,  general 
manager,  143  South  Market  St.,  San  Jose, 
will  probably  commence  construction  work 
this  spring  on  its  new  electric  line  from  Meri- 
dian to  Santa  Clara.  About  $70,000  will  be 
expended    for   this   line. 

Colorado. 

The  .Arkansas  Valley  Railway,  Light  & 
Power  Co.,  of  Pueblo,  Colo.,  has  made  a  loan 
for  $10,000,000,  and  will,  it  is  understood,  is- 
sue $6,647,000  worth  of  bonds.  This  is  the 
company  which  plans  to  build  an  electric  rail- 
way line  through  the  Arkansas  valley  into 
Kansas.  A  big  irrigation  project  is  also  plan- 
ned. 

The  Santa  Fe  System  is  reported  to  be  con- 
sidering expending  about  $500,000  for  im- 
provements at  Colorado  Springs,  to  consist 
principally  of  concrete  undercrossings  at  var- 
ious streets. 

Officials    of    the    Laramie,    Hahn's    Peak    & 


Pacific  R.  R.,  which  is  building  from  Laramie, 
Wyo.,  to  Steamboat  Springs.  Colo.,  hope  to 
have  the  work  completed  by  next  fall.  The 
project  has  been  finished  as  far  as  Coalmont, 
a  distance  of  20  miles  from  the  Colorado 
terminus.  R.  D.  Stewart,  Laramie,  Wyo.,  is 
Chief  Engineer. 

It  is  reported  at  Fort  Collins,  Colo.,  that  the 
Union  Pacific  Ry.  has  already  let  the  contract 
for  the  bridge  across  the  Poudre  River  at 
that  city,  and  that  work  will  soon  be  com- 
menced on  the  extension  of  the  roa;l  up  the 
Poudre  Canon.  According  to  the  report,  the 
road  will  be  built  up  Poudre  Canon,  across 
North  Park  to  Steamboat  Springs,  and  thence 
west,  either  to  connect  with  the  main  line,  or 
to  go  clear  through  to  Salt  Lake  City,  Ufah. 

The  Denver,  Northwestern  &  Pacific  Ry. 
(Mofifat  Road),  L.  D.  Blauvelt,  chief  engi- 
neer, Denver,  Colo.,  is  understood  to  have 
completed  financial  arrangeinent  for  the  con- 
struction of  its  extension  from  Steamboat 
Springs,  Colo.,  to  Salt  Lake  City.  The  ex- 
tension is  said  to  have  been  financed  by 
French  and  Arnerican  capital,  and  the  Denver 
men,  now  at  the  head  of  the  road,  are  to 
remain  in  control.  The  extension  would  be 
about  390  miles  long,  and  would  cost,  in- 
cluding the  expensive  tunnel,  about  $16,000,- 
000.  It  is  believed  that  construction  work  will 
be  started  this  year,  and  that  the  first  section 
will  be  put  under  way  by  May   1. 

Connecticut. 

®Ahern  Bros.,  at  $7,950  have  been  award- 
ed the  contract  for  constructing  a  spur  track 
4,950  ft.  long  from  the  Central  Vermont  Ry. 
to  the  Connecticut  Colony  for  Epileptics  at 
Mansfield,  Conn.  Bids  for  the  work  were 
opened  Dec.  30  at  the  office  of  R.  E.  Mitchell. 
engineer,  Willimantic,  Conn. 

Georgia. 

Work  will  be  started  at  once  on  the  depot 
track  for  the  Macon  &  Birmingham  at  Ma- 
con,  Ga. 

Idaho. 

It  is  reported  that  the  Hill  interests  have  se- 
cured the  Pacific  &  Idaho  Northern  (Pin) 
road,  which  runs  out  of  Weiser,  and  will  use 
it  as  a  .connecting  link  in  the  proposed  line 
from  Butte  to  Central  Oregon,  and  prob- 
ably  to  the  coast. 

Among  the  improvements  reported  to  be 
under  consideration  by  the  Chicago,  Rock 
Island  &  Pacific  Ry.  for  the  coming  season  is 
the  construction  of  double  track  between  To- 
peka.  Kan.,  and  McFarland.  There  is  said 
to  be  a  great  deal  of  traffic  over  the  single 
track  line  between  Topeka  and  Herington, 
which  is  practically  a  single  track  link  con- 
necting two  double  track  lines.  With  its  own 
line  to  St.  Joseph  and  its  lease  of  the  Union 
Pacific  tracks  to  Kansas  City,  the  Rock  Island 
practically  has  a  double  track  east  of  Topeka. 
At  McFarland  the  road  again  branches,  one 
line  going  south  to  Oklahoma  and  the  other 
west  to  Colorado.  The  need  of  the  pro- 
posed double  track  between  Topeka  and  Mc- 
Farland has  been  realized  for  some  time.  J. 
M.  Brown.  Topeka,  Kan.,  is  Engineer  main- 
tenance of  way. 

Illinois. 

The  Central  Illinois  Ry.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $25,000,  and 
proposes  to  construct  a  railroad  which  will 
connect  Chicago  with  Muscatine,  la.  The 
principal  office  is  in  Aurora.  The  incorpora- 
tors and  first  board  of  directors  are:  George 
E.  Ackerman,  Kaneville ;  J.  H.  Raymond,  Au- 
rora:  W.  E.  Williamsan.  Marseilles;  Henry 
N.  Morganson,  Seneca ;  N.  A.  Eruland.  Ot- 
tawa. 

The  Keokuk,  Nauvoo  &  Fort  Madison  Elec- 
tric Ry.  Co.  has  been  incorporated  and  pro- 
poses to  construct  an  electric  railway  from 
Keokuk,    la.,    through    Hancock    county,    Illi- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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nois,  with  branches  at  Nauvoo  aiul  Carthage. 
The  capital  stock  is  $t)50,000,  and  tlic  principal 
office  is  at  Nauvoo.  The  incorporators  are : 
Wm.  H.  Fisher,  Charles  H.  Petsch,  Frederick 
McCatlin,  Edward  J.  Xeier  and  Wni.  McCan- 
by,  all  of  St.  Paul,  Minn.  The  first  board  of 
directors  includes  Charles  S.  Carscallen  of 
Jersey  City,  K.  J. ;  Charles  D.  Warren  of 
Toronto,  Ont. ;  Edward  1).  Pariicll  of  Chi- 
cago; Charles  H.  Petsch  of  St.  Paul,  Minn., 
and  Jacob  M.  Fisher,  Frederick  Salm,  Jr., 
and  .August  J.  Roger,  all  of  Xauvoo,   111. 

The  Beardstown  Street  Ry.  Co.  incorporated 
recently,  as  mentioned  in  our  last  issue,  pro- 
poses the  construction  of  about  three  miles 
of  street  railway  at  Beardstown.  The  route 
as  proposed  starts  at  the  H.  &  ().  S.  \V.  sta- 
tion, thence  runs  on  4th  st.  to  State,  on  State 
to  Second,  on  Second  to  Washington,  out 
Washington  to  Third,  on  Third,  to  State,  on 
State  to  loth  or  beyond.  S.  H.  Ciimmings, 
an  attorney  of  Springlield,  111  ,  is  one  of  the 
incorporators. 

The  Kankakee  &  L'rbana  Traction  Co.  is 
reported  to  have  decided  to  receive  bids  on 
Jan.  .'W  for  the  grading  work  for  the  first 
section  of  its  projected  interurban  line.  Bids 
for  the  ties  are  to  be  received  on  Feb.  1. 
Carl  Hayes,  Champaign,  111.,  is  chief  engineer. 

Indiana. 

.\n  agreement  is  reported  to  have  been  en- 
tered into  between  E.  Atkins  of  Bristol  and 
H.  E.  Bucklin,  of  Chicago,  for  a  preliminary 
survey  of  a  long  contemplated  extension  of 
the  electric  railway  east  of  Bristol  to  Klinger 
lake,  passing  through  Vistula,  and  White 
Pigeon. 

The  Lake  Shore  &  Michiean  Southern  Ry. 
is  to  expend  $70,000  for  building  an  under- 
pass at  Ligonier.   Ind. 

The  Indiana  &  Ohio  Southern  Interurban  R. 
R.  Co.  has  been  incorporated  with  a  capital 
stock  of  $1.50,000  and  proposes  to  build  a  line 
between  Rising  Sun  and  .\urora  in  Dearborn 
county.  The  road  at  present  will  be  9J/2 
miles  long,  but  extensions  may  be  built  later. 
The  officers  are  Lucian  Harris  of  Rising  Sun, 
president;  J.  W.  Whitlock,  Rising  Sun,  vice 
president;  James  N.  Perkins,  Rising  Sun,  sec- 
retary, and  Raymond  D.  Lynch,  Chicago, 
treasurer. 

It  is  understood  that  the  Chicago  &  Eastern 
Illinois  Railway,  the  Evansville  &  Terre 
Haute  and  the  Baltimore  &  Ohio  Railroads, 
will  shortly  take  steps  toward  having  plans 
and  specifications  prepared  for  the  improve- 
ment of  the  Union  Station  at  Vincenues,  Ind. 

The  Board  of  Works  of  Marion,  Ind.,  has 
accepted  the  proposition  of  the  Indiana  Union 
Traction  Co.,  of  Anderson.  Ind.,  for  the  ex- 
tension of  the  company's  West  Marion  line. 
By  the  terms  of  the  contract  the  Indiana 
Union  Traction  Co.  will  extend  the  West 
Marion  line  north  from  Spencer  Ave.,  south 
on  Butler  Ave.  to  Factory  Ave.,  and  thence 
west  to  Henderson  Ave.,  where  a  freight  sta- 
tion will  be  erected. 

The  Evansville.  Henderson  &  Owensboro 
Ry.  Co.  of  Evansville,  Ind.,  has  filed  notice 
of  an  increase  of  capital  stock  from  $10,000 
to  $.')0,000. 

Joint  committee  composed  of  citizens  of 
Richmond,  Cambridge  City,  Milton  and  Con- 
nersville  is  to  hold  a  conference  with  officials 
of  the  Terre  Haute.  Indianapolis  &  Eastern 
Traction  Co.,  Indianapolis,  to  urge  the  exten- 
sion of  the  traction  line  to  Connersville. 

Kansas. 

It  is  rumored  that  the  Chicago.  Rock  Island 
&  Pacific  Ry.  is  contemplating  the  construc- 
tion of  a  line  in  Iowa  crossing  the  Missouri 
River  at  .-Vspinwall  and  running  south  by  way 
of  Falls  City  to  Sabetha.  Kan. 

A  project  is  under  consideration  for  build- 
ing an  interurban  line  west  from  Hutchinson 
to  Huntsville,  with  spurs  connecting  the  main 
line  with  Nickerson,  Patridge.  Sterling  and 
Sylvia.  The  commercial  organizations  of 
Hutchinson  have  taken  up  the  matter  and 
have  appointed  the  following  committee  to 
decide  on  ways  and  means  of  building  such 
a  line:     Comijiercial   Club— C.   O,   Hitchcock, 

•J-  indicates 


L.   S.    Davis  an.l   \V.    I..    Harris.    Retail   Mer-  Missouri. 

chants     .\ss"Oiatiiin  -W     N'     MnrpTn     V     Vf  ^ 

Wiley  and   F    F    IVarl              ■^'°'^S^"'    ^-    -^'-  The    .Missouri.    Arkansas    &    Gult    Ry.    Co. 

has    executed    a   mortgage    to    the    St.    Loiiis 

Kentucky.  Union    Trust  Co.,  as  trustee,  to  secure  an  is- 

The  LouisMllo  .^  X.ishMlk-  R   R    is  reported  ^"'•'  ''^  ^'.'iWA'W.^f  ^  per  cent  gold  bonds  for 

to  have  abaiul,„ie.l  the  idaM   t..r  the  construe-  ''"•'  ^■^"'Plftion  ol  the  company  s     Ozark  short 

tion  of  ,hc  Xortb  .NliddV.;,,,,  .-.^tension  to    he  ^"\  7"\  5?°"^    '?,   ""f^^ft^^iJ":^ 

Eastern   Ketuiicky  coal  li,  Ids      The  line  from  \l''''^   ^''^f'    "'<•"  ^^'"   •"  "sect   the   Fr  Sco  at 

Paris    to    WuKhester   will    l,e    double-tracked  g-^'!-''-     '"     P'^'ps    county,     and    at     Willow 

an<l   the  extension   to   the  c..-,l   fields  may   be  ^['""KS.  ni  Howell  county.     It  is  the  plan  ot 

made    from    Winchester   instead   of    Paris  ''"=    company    ultimately^  to    extend    the    line 

-.                                          "  northward  to  JetTerson  City.     Ihe  line  as  now 

Massachusetts.  being  constructed  is  along  the  Ozark  ridge  on 

Extensive   street   railway   construction   work  ^"  elevated   plateau,  which  contains  extensive 
will  probalily  be  nnderlakon  in   Massachusetts  farms,  now  thirty-five  miles  from  any  railroad, 
if  the  state  Legislature  approves  the  proposal  The  company   is  capitalized  at  $3,0u0,000  and 
to  restore  the  street  railway  companies  in  ccn-  is  linancied  by  Rolla,  Lc  Coma  and  St.  Louis 
tral    and    western      Massachusetts     now    con-  capital.     The  officers  of  the  company  are :  Gil- 
trolled   by   the    Xew   England   Investment   and  hert    Lay,    St.    Clair,    president;    E.    C.    Coni- 
Security  Company  to  the  direct  control  of  the  stock,   Le  Coma,  treasurer;   William  E.  Fink, 
New   York,   Xew    Haven  and   Hartford  R.  R.  Rolla.  secretary;  E.  E.  Young.  St.  Louis,  gen- 
Co.     The  plan  involves  the  extension  of  lines  eral    manager.      Directors,    Carl    Kimmel,    Le 
to    sections    in    Worcester    county    not    now  Coma;  J.  A.  Frank,  .^nutt;  J.  W.  Cook.  Len- 
reached.  as  well  as  in  westprn  .Massachusetts.  ox ;    li.   C.    Halbert,   Licking,   Mo. 
The    Worcester    Consolidated    Street    Ry.    Co.  o-     t  „,,•     t*^.^c 
and  the  Springfield  Street  Ry.  Co.  are  the  two  '*^-  -^O^'S  Items. 
largest- systems  controlled  and  operated  bv  the  uv  .\.  u.  kul.nig. 
New   England   Investment  and  Security  Com-  j    ^y    s^j,,,,^^  has  about  finished  his  work 
Y^n\     ,   TT'  ,''            «f  Springfield,  has  ..("'oavenport.   la.     He  e.xpects  to  start  on  a 
U  rl  ?nr V,        ''■^  '''"^'"y^,"  "«  •^'="'  ^%?''  ncw  job  of  pilc-driviiig  across  the  river  here 
IS  restored  the  control  of  the  two. lines.      Ihe  ^             \              ^      ^-^    ^^-^^^^   ^,„    j^e 
plans  at   the   Worcester   end   provide   for  the  T                           ^ 

development  of  the  new   Millbury  power  sta-      ^'^9.4",,        .     ,,       o    r    -r „:„    o   f..,.,  ^^..c 

tion  to  its  maximum  capacity,  so  that  it  will  ^.ty  Comptroller  B.  J^  Taussig  a  few  days 
generate  enough  power  to  supplv  not  onlv  all  •''SO'  recommended  more  aggressive  work  on 
the  trollev  lines  in  Worcester  countv,  bui  the  ''"^  P«^'  °^  ^t  Louis  in  the  extension  of  the 
through  lines  to  the  city.  Fitchburg",  Holden,  ?">■  s<="'«'-  ^J'^'.^'"-,  "^  '^."^  "'?'  ^^"^  "'^  "1^^ 
Grafton,  Spencer,  Marlboro  and  Woonsocket  '"  Sreater  need  of  an  enlarged  sewer  sjstem 
doing  awav  with  the  smaller  direct  power  sta-  "'an  of  anything  else.  John  J  Dowling,  sec- 
tions on  the  different  lines  and  piitting  into  "-etary  of  the  Real  Estate  Exchange,  in  gath- 
service  sub-stations.  The  plans  for  Worcester  enng  material  for  the  annual  report  fouiid 
county  include  the  construction  of  a  line  to  ^'i?'  St.  Louis  has  a  sew-er  system  of  nearly 
Petersham  and  other  extensions.  The  plans  *'''  ™''«  '^^t  has  been  built  and  maintained 
for  Worcester  countv.  if  carried  out,  will  ^t  a  cost  of  $17,.2I,88o.64.  During  the  last 
mean  the  expenditure'  of  several  million  dol-  Jen  years  the  construction  work  on  sewers 
lars.  The  improvements  would  include  a  25-  "as  been  as  follows : 
mile  line  through  Paxton.  Rutland,  Colebrook  ,„Year.                              Mllea                    Sl(?n7-  cr 

and  Barre  to  Petersham,  to  cost  $1,000,000.  j.^Sii:::;::::::::::;:::;  isril;          iwims? 

The  enlargement  of  the  Millbury  power  plant      1904..." 26.S35  984,40S.9S 

will  be  done  at  an  expenditure  of  about  $.500,-      1903 S0.4S2  ^I'oTiilo 

OOf*-  liliyi'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.      ILBT?                      282;2li!;9X 

Michigan.  lOOS 19.347  598,3:fa.2:j 

="  i;i09 9.838  348.00.-i.43 

The      Michigan      Railways     Co.,     Portland,      1910 12.610  49«,4T0.72 

Mich.,    has   been   incorporated    with   a   capital      I'JH l^-^**^  911.291.90 

stock  of  $10,000   for  the  construction  and  op-  Totals    180.461  »5,015.162.79 

eration    of    railways.     .\.     G.     McPherson    is  .       ,                   .          ,              i_         r       ■,         r 

President  and  W.  'S.  Linnell,  Portland,  Mich..  *"   'he    same   tune   the   number   of    miles   of 

is  Treasurer  streets  improved  and  the  cost  was  as  follows : 

Promotion  plans  are  understood  to  be  well  ,0,^®*'"'                            ^ii*02              :     5il°^8'>5  00 

along   for  the   projected   line   which   the   new      j^qJ [[.[['.[[[[l     3h.il  2,033|283!oo 

Port   Huron   &    Xorthern    R.    R.    proposes   to      1904 29.49  1.744,409.00 

build   through  , the   Thumb   District  of   Michi-      1905 ;;;;;;;;;:;;;     t??  Ii^mMm 

gan.     .\s  now   planned   this   route   will  be  as      j^q;  25.06  1.307,814.00 

follows:     Port    Huron   to   Lakeport,    Stevens      1908 37.68  1.966.381.00 

Landing,   Birch   Creek.   Lexington,   a   distance      1909 30.00  M^?'^??'^ 

of  22  miles,  thence  west  to  Croswell  and  Peck  1911!;;!!'.;,!!!!;!.;;!!!     3i'.b7                 l',423',r.33.63 

1.5  miles,  north  to  Sandusky.  13  miles.     Will-  

iam  E.  Bolles.  Detroit,  Mich.,  is  treasurer  of  To'^is 288.95  $14,970,640.59 

the   Port   Huron  &  Northern   Ry.  Co.  Total   number   of   miles   of    improved   streets 

Surveys    are    being    completed    for    a    rail-  i,,   St.   Louis  are  600.37.     The  alley  improve- 

road    in    which    P.    U.   Jacobson,    12   Campau  nient   in   the  last  ten  years  has  been   as   fol- 

Bldg.,   Detroit,    Mich.,   is   interested,  and  con-  lows: 

struction    work    may   be    started-  in    the    near  Year.                               Miles.                  Cost. 

future.    The  promoters  would  be  glad  to  hear      1902 5.98  >     65.418. 73 

from  any  construction  company  making  a  bus-      j^M 2.50  ^61,981.35 

iness  of  financing  and  construction.  1905.'.';;!;!;!!!!.'.'!.'.'!.'.'.'     7.65                   149,'495.02 

Minnp^nta  "06 11.87  219.984.18 

jviinnesora.  ,957 395  166,895.57 

The    Minnesota    &    International    Ry.,    it    is      {'oS 15.84  IVA-H 

reported,   will  build  an  extension   from   Kelli-      1910 12.91  2;i8.710.86 

her.  .Minn.,  to  Winnipeg,  Man.,  and  will  pur-      1911 12.61  228.578.98 

chase  of  the  Crookston   Lumber  Co    the  fine  .^otals    ."^Te  Jl.857.730.98 

extending    from    I-unklev     to     Kellihcr,    now  ♦  .      • 

leased.     This  route  over  the  Northern   Pacific  There  are  198.21  miles  of  improved  alleys  in 

and   the   new   extension  of   the   Minnesota  &  St.  Louis. 

International   will  give  these  roads  a  line  80  Mike  Conroy  is  not  doing  anything  at  pres- 

milcs  shorter  than  any  other  route   from  the  ent.    except   burn    up    a   car   load    of   coal    in 

Twin  City  to  Winnipeg.     Braincrd  is  on  the  camp  that  he  bought  a  short  time  ago  for  his 

air   line.     The  line,   it  is   said,   will   skirt  the  engines   at    Granite    City,    III.     Cold   weather 

east   end   of   upper   Red   Lake.     Through    the  has  forced  him  to  shut  down. 

lowlands    is    a    narrow    pine    ridge    stretching  Surveyors  have  started   work   for  the  Bur- 

towards    Baudette.   which   will   be   utilized   by  lington  Railroad  in  the  vicinity  of  Alton,  III. 

the  extension,                               '  It  is  believed  that  the  surveying  is  prelimin- 

work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ary  to  the  proposed  return  of  the  Burlington 
passenger  service  to  Alton. 

John  Higgins  has  taken  a  piece  of  Mike 
Conroy's  levee  work  near  Granite  City,  111. 
John  is  going  to  move  his  outfit  on  to  it  as 
soon    as   the    weather   permits. 

The  Board  of  Public  Improvements  intro- 
duced bills  in  the  Municipal  Assembly  pro- 
viding for  the  opening  of  seventeen  streets 
and  alleys.  They  will  be  opened  by  condem- 
nation proceedings  through  the  Circuit  Court. 
The  bills,  themselves  carry  no  appropriations. 
The  bills  follow :  Alleys  "in  city  block  4500.^., 
between  Maffitt  Ave.,  Terry  Ave.,  King's 
Highway  and  Norwood  Ave.  Alleys  in  city 
block  3837,  between  Wells  Ave.,  Easton  Ave., 
Hamilton  Ave.  and  Hodiamont  Ave.  Liberty 
St..  from  Virginia  Ave.  to  Alabama  Ave.  .-^ 
street  to  be  known  as  Park  Lane,  from  Floris- 
sant Ave.  to  Melrose  Ave.  An  east  and  west 
allev  in  city  blocks  4803  and  4811.  An  east 
and  west  alley  in  city  blocks  4804  and  4810. 
.^n  allev  running  north  and  south  in  citv 
blocks  2693  and '~ 2731,  from  Neosho  5t.  to 
Osceola  St.  and  between  Grand  Ave.  and 
Grace  Ave.  Alleys  in  city  block  4500B,  be- 
tween Terry  Ave.,  St.  Louis  Ave.,  King's 
Highway  and  Norwood  Ave.  An  east  and 
west  alley  in  city  block  4621  east,  from  Prath- 
er  Ave.  to  Forest  Ave.  and  between  Mitchell 
.•\ve..  a  private  street,  and  Plateau  Ave.  An 
east  and  west  alley  in  city  block  4386,  from 
the  north  and  south  allej'  in  said  city  block 
to  Calvary  Ave.,  and  between  Natural  Bridge 
Ave.  and  San  Francisco  Ave.  An  alley  run- 
ning north  and  south  in  city  block  3816  East 
.A,  from  Page  Blvd.  to  Minerva  Ave.  and  be- 
tween Temple  place  and  Blackstone  Ave.  An 
allev  running  north  and  south  in  citv  block 
3818  East  B,  from  Ridge  Ave.  to  Wells  Ave., 
and  between  Clara  Ave.  and  Temple  place. 
Alleys  in  city  block  36.56,  between  Cote  Bril- 
liante  Ave.,  Garfield  Ave.,  Warne  Ave.  and 
Sarah  St.  To  open  and  widen  an  alley  run- 
ning north  and  south  in  city  block  4467.  west 
from  Ashland  Ave.,  southwardly  to  the  west 
alley  in  said  city  block,  and  between  Rolla 
place  and  New  Ashland  place.  An  alley  run- 
ning east  and  west  in  city  block  4186,  from 
Spring  Ave.  to  Gustine  Ave.,  and  between 
Fairview  Ave.  and  McDonald  Ave.  To  open 
and  widen  Eichelberger  St.  from  Broadway 
to  Virginia  Ave.  To  open  and  widen  Louis- 
ville Ave.,  from  Dale  Ave.  to  Clayton  Ave. 

R.  L.  Leonard  has  finished  his  work  at 
Hazlehurst,  Miss.,  and  moved  his  outfit,  con- 
sisting of  40  fine  big  mules  and  7.5  colored 
men,  over  to  the  new  levee  job  at  Texarkana, 
Ark.     Ben  Stark  is  in  charge  of  this  outfit. 

The  new  plans  for  the  Wood  River  Drain- 
age District  were  filed  in  the  County  Court 
at  Alton,  III.,  and  the  cause  was  continued  one 
week  to  allow  time  for  drawing  petitions  and 
securing  the  necessary  signatures  to  properly 
bring  the  matter  before  the  court.  The  new 
plans  provide  for  the  work  at  a  cost  of  $18.5,- 
000.  where  the  first  plans  meant  an  outlay  of 
$287,000.  On  account  of  the  high  cost  of  the 
work,  the  Standard  Oil  Co.  and  other  large 
manufacturing  concerns  in  the  District  ob- 
jected, but  the  new  plan  has  the  approval  of 
the  engineers,  commissioners  and  several  of 
the  objectors,  and  it  is  believed  that  it  will 
be  confirmed.  The  work  will  vastly  improve 
what   is  known   as  Alton's   factory   district. 

The  Board  of  Local  Improvements  of  East 
.St.  Louis  last  week  authorized  the  payment 
of  $2.y,0ie,80  to  the  Lorimer-Gallagher  Con- 
struction Co.  on  account  of  work  done  on  the 
great  outlet  sewer  during  the  last  thirty  days. 
This  payment  makes  a  total  of  $744,873!74 
that  has  been  paid  the  contractors  minus  15 
per  cent,  which  has  been  held  back  until  the 
work  is  accepted.  A  part  of  the  sewer  is  al- 
ready in  service.  It  will  be  turned  over  to 
the  city  bv  March  1,  the  contractors  say. 

Charley  Lowrance,  of  Lowrance  Bros.,  left 
Memphis  last  week  with  a  .50  team  outfit 
which  thev  are  going  to  place  on  the  big  levee 
job  near  Texarkana. 

Bob  Cheshire  expects  to  ship  his  team  out- 
fit the  latter  part  of  this  week  from  Memphis 
to  the  levee  work  at  Texarkana.    When  Ches- 


liire's  outfit  and  several  others  that  are  on 
the  wav,  arrive  on  this  work  there  will  be 
in  t'ne  neighborhood  of  300  teams  on  the  job. 

Activity  in  the  suburban  sections  has  caused 
a  revival'  of  interest  in  the  Plouseman  fran- 
chise for  an  electric  belt  railroad  around  the 
citv,  extending  from  Spanish  Lake  to  Jeft'er- 
soii  Barracks.  For  several  weeks  parties  have 
been  securing  options  on  improved  and  va- 
cant property  in  the  section  south  of  Home 
Station  on  Ea.ston  Ave.,  through  the  subdivis- 
ions of  Wheaton,  Lyndhurst,  Vinita  Park  and 
sections  lying  farther  south.  Interested  part- 
ies have  refused  to  state  the  cause  of  the  ac- 
tivity, but  many  suspect  that  the  proposed 
Houseman  line  is  being  revived.  Others  have 
ofl:'ered  the  suggestion  that  the  McKinley 
Traction  System  is  to  be  extended  through 
that  section  into  the  interior  of  Missouri.  It 
is  also  known  that  the  Missouri,  Kansas  and 
Texas  Railroad  Co.  has  for  some  time  con- 
templated a  cut-of?  from  a  point  above  St. 
Charles  by  a  bridge  over  the  Missouri  River 
and  a  route  to  a  connection  with_  the  belt  line 
of  St.  Louis,  instead  of  maintaining  its  track- 
age arrangement  with  the  Burlington  Co.  by 
which  it  now  reaches  St.  Louis.  It  is  also 
said  that  a  transmission  company  is  seek- 
ing a  right  of  way  across  the  country  from 
Florissant  to  St.  Louis  for  a  line  to  convey 
power  from  the  Keokuk  Water  Power  plant 
to  this  city,  which  gives  rise  to  the  extensive 
deals  for  land  in  that  section.  Several  sec- 
tions of  this  proposed  right  of  way  near  Flor- 
issant were  transferred  a  few  days  ago  by  the 
Loretto  .Academy  and  others  at  the  office  of 
the   Recorder  of   Deeds  at   Clayton. 

The  fact  that  the  free  bridge  with  a  total 
width  of  52  ft.  will  have  a  roadway  of  only  13 
ft.  9  ins.  for  vehicle  traffic  was  deplored  in  a 
resolution  introduced  in  the  House  of  Dele- 
gates. The  resolution  was  presented  by  Dele- 
gate John  J.  Lahiv,  who  said  he  did  so  that 
steps  might  be  taken  to  widen  the  approach 
wagon  roadways  before  it  is  too  late.  The 
resolution  was  laid  over  for  one  week.  The 
resolution  was  accompanied  by  a  drawing, 
purporting  to  be  a  copy  of  the  ofiicial  plans. 
According  to  the  drawing  the  sidewalks  will 
occupy  12  ft.,  while  there  will  be  a  space  of 
3  ft.  7%  ins.  on  each  side  of  the  two  street 
railway  tracks.  Lahiv  said  part  of  this  space 
and  also  part  of  the  sidewalk  space  should 
have  been  set  aside  for  vehicles. 

A  building  permit  was  applied  for  last 
week  by  the  Monadnock  Realty  Co.  to  erect 
the  Railway  Exchange  Building,  the  21-story 
skyscraper  to  be  built  on  the  site  of  the  Barr 
block,  the  razing  of  the  buildings  on  which 
already  has  commenced.  According  to  the  ap- 
plication the  building  is  to  cover  a  ground 
space  222x271  ft.,  will  be  250  ft.  high  and  will 
cost  $2,600,000.  There  will  be  eighteen  office 
elevators  and  twenty  elevators  used  for  the 
May  Co.'s  store  on  the  first  seven  floors.  The 
construction  will  be  under  the  supervision  of 
the  Westlake  Construction  Co.,  of  St.  Louis, 
and  Mauran,  Russell  &  Crowell  are  named  as 
the  architects  who  drew  the  plans. 

.\t  a  meeting  held  in  the  Belleville  Com- 
mercial Club  steps  were  taken  to  push 
work  on  the  Belleville-Mascoutah  Railway  Co. 
line,  which  is  now  in  course  of  construction, 
but  on  which  work  has  been  suspended  for 
eight  months.  The  line  will  connect  Belle- 
ville with  Rentchler  Station  and  Mascoutah, 
Illinois,  covering  a  distance  of  12  miles.  The 
greater  part  of  the  money  was  obtained  by 
subscription. 

We  wish  to  remind  contractors  that  the 
contract  for  Drainage  District  No.  9  of  Mis- 
sissippi County,  Arkansas,  will  be  let  at  the 
County  Court  House  at  Osceola,  .\rk.,  on 
Thursday,  Jan.  25th,  at  12  o'clock.  The  Mor- 
gan Engineering  Co.,  of  Memphis,  Tenn.,  are 
engineers. 

Jim  Joyce,  of  Joyce  Bros.  &  Bagwell,  stop- 
ped ofif  a  day  here  on  his  way  to  Keokuk,  la., 
where  he  expects  to  spend  a  month  before  re- 
turning to  their  work  on  the  Memphis  and  Ma- 
rianna  cut-off  of  the  Iron  Mountain  R.  R.  in 
Arkansas.  Wet  weather  has  bothered  them 
some  on  this  work  latelv. 


The  severe  cold  weather  and  heavy  snows 
during  the  past  week  put  a  crimp  in  all  out- 
side and  public  works  in  this  neighborhood. 
Everything   shut    down    temporarily. 

Sprinkling  contracts  have  been  awarded 
by  the  Board  of  Public  Improvements.  The 
Luke  Coal  Co.  obtained  more  districts  than 
any  other  bidder.  Seven  districts  were  award- 
ed them.  The  awards  were:  District  No.  1, 
Ruprecht  Construction  Co. ;  Districts  Nos.  2 
and  40,  William  R.  Bush  Construction  Co.; 
District  No.  3,  Joseph  Knaus;  District  No.  4, 
Pater  Fabick ;  District,  No.  5,  Casper  Fabick; 
District  No.  6,  Eyermann  Construction  Com- 
pany: Districts  Nos.  7  and  9,  August  F.  Poll- 
man  ;  District  No.  8.  John  Fabick ;  District 
No.  10,  Michael  F.  Pfeffle;  District  No.  11. 
Wurst  Coal  and  Hauling  Co. :  District  No.  12. 
Mueller  Coal.  Heavy  Hauling  and  Transfer 
Co.:  Districts  Nos.  13,  26,  27,  J.  E.  Sippy ; 
Districts  Nos.  14  and  33,  Peter  J.  Ratican ; 
Districts  Nos.  15  and  16,  Ernst  Weber ;  Dis- 
tricts Nos.  17,  18,  34  and  36,  William  H.  Rede- 
raeyer;  Districts  Nos.  19,  21,  22,  23,  28,  29  and 
.30,  Luke  Coal  Co.;  Districts  Nos.  24  and  25, 
Charles  A.  Kalbfell;  District  No.  31,  Timothy 
E  Cavanaugh;  Districts  Nos.  32  and  3-5, 
Frank  A.  Stiers;  Districts  Nos.  37  and  38. 
Fred  C.  Pollman ;  District  No.  39,  Wade 
Bros.  Construction  Co. ;  District  No.  20,  Wil- 
liam Coogan.. There  are  40  districts  into  which 
the  street  sprinkling  is  divided.  The  total 
cost  for  sprinkling  under  the  contracts  is 
$319,945. 

The  Labor  Market  in  St.  Louis  is  easier 
now  than  it  has  been  in  the  past  ten  years. 
Lots  of  idle  labor  here.  The  Police  Depart- 
ment are  housing  from  1,000  to  1,200  of  thern 
every  night  in  the  Old  Four  Courts.  With 
the  exception  of  a  little  snow  shoveling  there 
is  nothing  doing.  The  high  water  south  of 
Cairo,  III.  has  forced  the  Government  to  shut 
down  on  its  river  improvement  work  and  has 
also  caused  the  levee  contractors  to  move  to 
higher  ground. 

The  McKinley  Electric  Railroad  has  obtain- 
ed the  contract  for  lighting  East  Alton,  Illi- 
nois, and  one  of  the  agreements  in  the  con- 
tract is  that  the  company  shall  light  the  City 
Hall  of  East  .-Mton  free  for  the  next  forty- 
nine  years  from  cellar  to  garret,  no  matter 
how  large  the  town  or  the  hall  may  become. 
The  winning  of  this  contract  by  the  McKinley 
line  means  much  to  Alton.  First  it  means 
that  the  franchise  of  the  Alton,  Granite  City 
and  St.  Louis  Traction  Co.,  which  runs  out 
in  1913.  will  be  bid  for  by  more  than  one 
company  and  it  also  points  to  the  fact  that 
the  Alton,  Granite  City  and  St.  Louis  Trac- 
tion Co.  will  not  have  a  monopoly  on  the 
lighting  in  Alton.  The  victory  in  the  East 
Alton  Council  for  the  McKinley  line  also 
means  that  thev  will  get  their  power  in  Wood- 
river  and  Benbow  City,  as  the  three  towns  are 
in  favor  of  being  supplied  by  the  same  com- 
pany. 

Arthur  J.  Koenig,  the  youngest  son  of  A.  B. 
Koenig,  was  married  to  Miss  Vera  Fuller  at 
the  home  of  her  uncle,  Mr.  C.  T.  Sharp,  in 
Evansville.  Ind.,  last  week.  The  young  folks 
thought  they  were  putting  one  over  on  the  old 
man,  but  he  had  received  advance  information 
from  the  newspapers  of  that  city  and  the  joke 
was  on  the  young  folks. 

Missouri  needs  1.500  miles  of  new  railroad 
to  open  up  for  settlement  5,000,000  acres  of 
unoccupied  land  in  the  state  and  bring  150 
towns  in  closer  touch  with  central  markets, 
according  to  a  pamphlet  just  issued  by  John 
H.  Curran,  former  chief  commissioner  of  im- 
migration of  ^lissouri  and  a  candidate  for  the 
Democratic  nomination  for  railroad  and  ware- 
house commissioner.  These  proposed  lines 
open  up  not  only  the  Ozark  region,  but  cut 
oflf  hundreds  of  miles  by  more  direct  routes 
in  other  parts  of  the  state.  Mr.  Curran  in 
his  pamphlet  cites  his  work  for  good  roads  in 
Missouri,  but  says  the  state  needs  more  effi- 
cient railroad  service  as  well.  He  says  one 
may  travel  150  miles  in  a  straight  line  in  cer- 
tain parts  of  the  state  without  crossing  a  rail- 
road. He  sees  in  more  railroads  a  greater 
development  of  the  state  in  agriculture,  dairv- 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ing,    manufacturing   and    transportation,    with 
increased  benefits  to  all   citizens. 

Montana. 

The  Chicago,  Burlington  S:  (Juinoy  K.  R.  has 
concluded  negotiations  with  the  Chicago  & 
Northwestern  Ry.  for  a  ten  years'  lease  of 
that  portion  of  the  Northwestcrn's  tracks  be- 
tween Orin  Junction  and  I'owder  River,  where 
the  Burlington's  southern  extension  from 
Therniopt  lis  will  strike  the  line  of  the  North- 
western. The  lease  will  become  effective  Aug. 
1  ne-xt.  and  it  is  believed  ihat  by  that  date 
the  new  line  of  the  Burlington  willbe  finished. 
With  the  completion  of  the  Southern  exten- 
sion and  the  lease  of  the  Northwestern  tracks 
the  Burlington  will  then  have  a  transconti- 
nental system  from  the  Gulf  of  Mexico  to 
the  North  Pacific  coast. 

Residents  of  Roundup  and  the  Musselshell 
Valley  have  started  a  ninvenient  for  the  con- 
struction of  an  electric  railroad  between 
Roundup  and  Billings,  and  have  made  over- 
tures to  the  capitalists  building  the  street  rail- 
way system  at  Billings  to  extend  th-  urban 
road  north  to  connect  with  an  electric  line 
to  be  built  from  Roundup  to  Klein,  Davvis 
and  West  Roundup,  a  distance  of  eight  miles. 

Nevada. 

Coiitractors  have  been  going  over  the  route 
of  the  proposed  8-mile  branch  line  of  the 
Prince  Consolidated  ]\Iining  Co.  from  Pioche, 
Nev.,  to  its  mine.  It  is  probable  that  tlie  grad- 
ing contracts  will  have  been  let  by  the  time 
this  appears.  Among  the  contractors  who 
have  been  over  the  route  are  the  Brown  Con- 
struction Co.,  Salt  Lake  City,  and  Utah  Con- 
struction Co.  of  Ogden.  "This  line  is  to  be 
built  by  the  mining  company. 

New  York. 

®Bids  were  opened  Jan.  11  by  the  Public 
Service  Conmiission,  First  District,  Travis  H. 
Whitney,  Secretary,  154  Nassau  St.,  New 
York  city,  for  the  construction  under  revised 
plans  of  Sec.  3,  Route  No.  5  of  the  Lexington 
Ave.  Rapid  Transit  Railroad,  the  contract  be- 
ing awarded  on  Jan.  12  to  the  Underpinning  & 
Foundation  Co..  290  Broadwav,  New  York, 
at  $2,295,086.  The  other  bidders  were:  Fred- 
erick L.  Cranford,  177  Montague  St.,  Brook- 
lyn. $2,387,932;  Bradlev  Contracting  Co..  1 
Madison  Ave.,  New  York,  $2,578,832;  Degnon 
Contracting  Co..  GO  Wall  St.,  New  York, 
^2,676.989;  J.  H.  Loucliheim,  2  Rector  St., 
New  York.  $2,759,943:  Holbrook,  Cabot  & 
Rollins  Corp..  331  Madison  Ave..  New  York, 
$2,899,244;  Metropolitan  Contracting  Co.,  95 
Milk  St..  Boston,  Mass.,  $2,909,573:  J.  F.  Co- 
gan  Company,  290  Broadwav,  New  York, 
$2,933,422;  the  O'Rourke  Engineering  Con- 
struction Co.,  345  Fifth  Ave.,  New  York. 
$2,950,341;  the  Cranford  Company,  190  Mon- 
tague St..  Brooklyn,  $2,981,357;  Oscar  Dan- 
iels Company, .  38  Park  Row,  New  York, 
$3.256,301 :  the  United  Engineering  &  Con- 
tracting Co..  17  W.  42d  St.,  New  York, 
$3,316,993 :  Empire  Engineering  Corporation, 
60  Wall  St..  New  York,  $:j,448':750. 

The  Brooklyn  &  North  River  R.  R.  Co. 
incorporated  Dec.  30  with  a  capital  stock  of 
$500,000,  as  a  subsidiary  concern  of  the 
Brooklyn  Rapid  Transit,  the  Coney  Island  & 
Brooklyn,  and  the  Third  Avenue  interests, 
has  applied  to  the  Public  Service  Commission 
for  a  certificate  of  convenience  and  necessity 
for  a  street  railway  line  from  the  intersection 
of  the  Flatbush  Ave.  extension  and  Fulton 
St.,  Brooklyn,  across  the  Manhattan  Bridge 
and  through  Canal  and  other  streets  to  West 
St.,  near  the  Desbrosses  Ferrv,  New  York 
City. 

The  State  Public  Service  Commission  has 
authorized  the  Hudson  River  &  Eastern  Trac- 
tion Co.,  Ossining,  N.  Y..  to  issue  bonds  for 
the  construction  o.f  an  extension  from  Ossin- 
ing to  White  Plains,  a  distance  of  16  miles. 

It  is  probable  that  if  the  plans  for  the 
merging  of  the  New  York  Central  &  Hudson 
River  R.  R.  and  the  Lake  Shore  &  Michigan 
Southern  R.  R.  go  through  one  of  the  great- 
est improvement  campaigns  ever  undertaken 
by  a  railroad  will  be  put  under  way.    It  is  said 


that  II  the  Uike  .Shorv  cnsents  to  the  merger 
ot  that  sysieni  wuh  the  parent  company,  the 
New  \ork  Coulral  S:  Hudson  River,  there 
will  be  a  bund  lssuc  of  more  than  $-V)0,000,00u 
to  provide  for  .i  four-track  system  all  the  way 
from  New  ^,.rk  to  Chicago.  A  considerable 
portion  oi  the  New  York  Central  proper  is 
already  four-tracked,  and  there  are  stretches 
of  four-track  road  both  cast  and  west  of 
foledo  on  the  Lake  Shore,  while  the  entire 
hne  of  the  Lake  Shore  between  Buffalo  and 
Chicago  is  double-tracked. 

Petitions  are  to  be  submitted  to  the  Syra- 
cuse, Lake  Shore  &  Northern  Electric  R.  R 
500  O.  C.  S.  Bank  Bl.lg.,  Svracuse,  asking  for 
the  construction  of  a  belt  line  through  the 
north  end  of  Oswego.  I'he  plan,  as  outlined 
in  the  petition,  recommends  that  the  tracks 
in  Erie  St.  be  extended  south  along  Hawley 
St.  to  Ellen,  to  Fifth,  to  Munn,  to  .Murray,  to 
the  intersection  of  the  present  interuri)an  line 
of  the  Lakeshore  &  Eastern  in  West  First  St. 

North  Carolina. 

The  Southern  Ry.  Co.,  \'\'.  II.  Wells,  chief 
engineer  of  construction.  Washington,  D.  C. 
has  asked  bids  for  constructing  a  belt  line  at 
High  Point,  N.  C.  The  contract  had  not  been 
awarded  on  Jan.  10,  and  it  was  expected  that 
it  would  not  be  for  several  davs  later.  The 
line  will  be  about  8.500  ft.  long. 

The  Pembroke,  Red  Springs  &  Northern 
R.  R.  Co.  has  been  chartered  in  North  Caro- 
lina to  construct  a  railroad  from  Pembroke, 
on  the  Carolina  Centra!  division  of  the  Sea- 
board Air  Line,  to  Red  Springs  in  Robeson 
county,  a  distance  of  12  miles.  The  capital  is 
$12,000  subscribed  and  $75,000  authorized,  the 
incorporators  being  J.  L.  McMillan,  C.  G. 
Vardell,  J.  G.  Williams,  J.  D.  McLean  and 
others  of  Red  Springs,  the  principal  office  to 
be  in  Red  Springs. 

Ohio. 

The  Akron,  Canton  &  Youngstown  R.  R., 
building  a  line  between  Akron,  O.,  and 
Mogadorc,  is  endeavoring  to  secure  permis- 
sion to  construct  a  spur  in  Springfield  Town- 
ship. 

It  is  expected  that  a  definite  announcement 
will  be  made  shortly  by  the  Cleveland  Under- 
ground Rapid  Transit  Co.  as  to  its  plans  for 
the  proposed  subway  at  Cleveland.  It  is  re- 
ported that  the  company  has  been  financed 
and  that  American  and  European  bankers  are 
ready  to  put  up  at  the  start  $3,000,000  to  $3,- 
500,000.  With  this  amount  at  least  one  of  the 
high  level  routes  could  be  constructed  and 
equipped  ready  for  operation.  As  previously 
noted  in  these  columns  much  of  the  advance 
engineering  work  has  been  completed.  W.  R. 
Hopkins,  Cleveland,  is  president. 

A  company  is  to  be  organized  at  Wellston 
for  the  purpose  of  developing  Southern  Ohio  ■ 
timber  and  coal  lands  and  completing  a  rail- 
road to  Sandusky.  It  is  reported  that  the 
men  interested  in  the  plan  have  raised  $8,000,- 
IKIO  for  a  railroad  from  Portsmouth  through 
Wellston  to  Lake  Erie  at  a  noint  near  San- 
dusky. B.  F.  Howland  and  C.  F.  Buttcrfield, 
New  York,  and  E.  B.  Bingham,  Toledo,  O., 
are    interested    in    this    project. 

The  Cleveland,  Randall  &  Eastern  Railway 
&  Power  Co.,  Cleveland,  O.,  has  been  incor- 
porated with  a  capital  stock  of  $10,000  and 
proposes  to  operate  street  railways  and  manu- 
facture and  sell  electricity.  The  incorporators 
are :  R.  H.  Jamison,  Harley  S.  Adams.  Claude 
W.  Skimmon,  D.  S.  Sheet  and  H.  \\'.  Dickson. 

Construction  work  is  to  be  started  shortly 
it  is  said,  on  the  line  of  the  Oklahoma  North- 
western Ry.  Co.  chartered  Aug.  28  last.  This 
line  is  to  extend  to  the  northwestern  part  of 
the  state.  John  W.  Shartel,  Oklahoma  City, 
is  interested. 

Representatives  of  the  Paterson  interests 
controlling  the  Oklahoma  City  Traction  Co., 
110  N.  Broadway.  Oklahoma  City,  are  re- 
ported to  be  negotiating  for  the  purchase  of 
franchises  for  the  construction  of  a  line  from 
Lawton  to  Fort  Sill. 

A  conference  of  officials  representing  the 
railroads  entering  Cincinnati  and  officials  of 
the  Cincinnati  Union  Depot  &  Terminal  Co. 


was  held  at  Cincinnati  on  Jan.  9.  No  definite 
action  regarding  the  construction  of  the  depot 
was  taken.  The  revised  plans  were  submitted 
to  the  committee  of  railroad  engineers  to  make 
a  new  estimate  of  cost.  It  is  possible  that 
these  engineers  may  have  their  estimates  com- 
pleted and  their  report  ready  for  the  railroad 
executives  within  a  month.  John  E.  Bleeck- 
inan,  Cincinnati,  Ohio,  is  vice  president  of  the 
Cincinnati  Union  Depot  &  Terminal  Co. 

Oklahoma. 

The  Missouri.  Oklahoma  &  Gulf  Ry.,  J.  J. 
Harrison,  Chief  Engineer,  Muskogee,  Okla.,  is 
understood  to  he  planning  to  let  contracts  this 
month  for  the  proposed  extension  from  Hen- 
ryetta  to  Oklahoma  City,  J02  miles. 

Oregon. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
lias  been  awarded  contract  for  the  extension 
of  Klamath  Falls-Natren  line  of  the  Southern 
Pacific  from  Hazeldell,  the  present  terminus, 
for  a  distance  of  eight  miles.  The  gap  from 
Klamath  Falls  to  Natren  is  192  miles.  Of  this. 
119  miles  have  been  practically  completed,  leav- 
ing 93  miles  of  road  yet  to  be  constructed. 
There  are  40  miles  of  comparatively  Ireavy 
grading  between  Hazeldell  and  the  summit  of 
the  mountains. 

Promoters  of  the  Marshfield  Terminal  R.  R. 
have  announced  that  they  expect  to  begin 
actual  construction  in  Marshfield,  Ore.,  the 
latter  part  of  March.  According  to  the  fran- 
chise granted  the  company  by  the  City  Coun- 
cil of  Marshfield,  the  company  must  expend 
$10,000  on  construction  before  June  1.  The 
company  expects  to  build  about  a  mile  of 
electric  line  first.  The  franchise  also  pro- 
vides for  a  steam  road  down  the  waterfront 
streets,  but  this  will  not  be  started  until  the 
conditions  warrant.  The  plans  of  the  com- 
pany will  be  completed  at  a  meeting  to  be 
held  early  this  month,  when  C.  A.  Smith, 
the  lumberman,  who  is  interested  in  the  move- 
ment,  will  be   present. 

It  is  reported  at  Baker,  Ore.,  that  owing  to 
the  inability  of  the  Harriman  right  of  way 
men  to  secure  the  needed  strip  of  land  for 
the  Malheur  extension  which  is  to  be  built 
this  winter,  surveyors  have  been  put  to  work 
running  a  line  west  from  Parma,  and  which 
may  result  in  'V^ale  being  left  on  a  branch 
line,  if  a  suitable  grade  can  be  secured  from 
that  point. 

Pennsylvania. 

®Bids  were  received  Dec.  28  bv  the  Phila- 
delphia &  Reading  Ry.,  W.  Hunter,  Chief  En- 
gineer, Philadelphia,  Pa.,  for  the  following 
work  in  connection  with  the  work  appurtenant 
to  the  abolishment  of  grade  crossings  on  the 
Richmond  Branch  Elevated.  Contract  No.  57. 
Engine  Water  Supply,  Frankford  &  Lehigh 
Ayes..  Richmond  Branch  Elevated,  contract 
awarded  to  Enos  L.  Seeds,  6314  Wissahickon 
.Ave.,  Philadelphia,  contract  price,  $13,910. 
Contract  No.  58,  reconstruction  of  coal  yard 
between  Aramingo  .Ave.  and  Richmond  St., 
Richmond  Branch  Elevated,  contract  award- 
ed to  J.  S.  Caldwell,  811  Edgewood  Ave., 
Trenton.  N.  J.,  contract  price   $19,505. 

The  Ardmore  &  Llanerch  Street  Ry.  Co.,  a 
subsidiary  company  of  the  Philadelphia  & 
West  Chester  Traction  Co.,  A.  M.  Taylor, 
President,  610  Arcade  Bldg.,  Philadelphia,  Pa., 
has  authorized  an  increase  of  capital  stock 
of  $100,000.  Proceeds  of  this  stock  issue  will 
be  applied  to  double-tracking  .Ardmore  divi- 
sion between  the  Manoa  road  and  Oakmont, 
the  elimination  of  a  curve,  construction  of  a 
stone  station  at  Brookline,  and  the  purchase 
of  additional  cars. 

The  Philadelphia  &  West  Chester  Traction 
Co.  is  considering  enlarging  its  power  sta- 
tion at  Llanerch  by  the  installation  of  new 
machinery  of  sufficient  capacity  to  give  more 
than  double  the  present  electrical  output.  This 
improvement  is  required  by  the  large  increase 
in  traffic,  necessitating  the  operation  of  addi- 
tional cars.  Other  extensions  will  be  made  to 
the  Llanerch  power  station,  providing  the  pro- 
posed Media  extension  of  the  Collingdale 
division   is   built   during   the   year.     'The   con- 
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struction  of  this  extension  will  depend  entire- 
ly upon  the  measure  of  co-operation  extended 
by  the  municipalities  and  property  owners 
along  the  line. 

The  Cumberland  Ry.  Co.,  now  operating  21 
miles  of  electric  line,  is  reported  to  be  con- 
sidering extending  its  line  from  Newville  to 
Chambersburg,  a  distance  of  22  miles.  John 
Graham,   Newville,   Pa.,  is  president. 

The  New  York  Central  Lines,  G.  W.  Kitt- 
redge.  Chief  Engineer,  New  York  City,  is 
understood  to  have  been  placing  contracts  for 
100,000  of  ties  to  be  used  in  double  tracking 
its  river  line  between  Clearfield  and  Keating, 
and  it  is  believed  that  grading  work  for  this 
will  be  started  early  in  the  spring.  A  consid- 
erable addition  to  the  trackage  facilities  in  the 
yards  below  Clearfield  is  also  to  be  made. 

The  Baltnnore  &  Ohio  Ry.  has  under  con- 
sideration the  construction  of  a  short  con- 
necting line  between  Rockwood  and  Garrett 
on  the   Pittsburgh  division. 

It  is  believed  in  Scranton.  Pa.,  railroad  cir- 
cles that  the  Directors  of  the  Delaware,  Lack- 
awanna R.  R.  will  shortly  give  serious  con- 
sideration to  the  building  of  the  cutoff  from 
Clark's  Summit  to  Hallstead.  Plans  outlined 
some  time  ago  call  for  the  elimination  of 
curvatures  and  grades  and  shortening  of  the 
road  three  miles.  The  whole,  it  is  estimated, 
will  cost  approximately  $14,000,000.  A  large 
concrete  bridge  is  embodied  in  the  plans. 
It  will  be  near  Nicholson,  and  will  span 
two  mountains,  across  a  valley.  The 
Nicholson  tunnel  will  be  eliminated.  The 
plans  were  made  by  R.  M.  White,  Easton, 
Pa.,  formerly  Division  Engineer,  who  is  now 
superintendent  of  the  Bangor  &  Portland  Di- 
vision in  the  operating  department.  The  new 
line  will  leave  the  main  line  at  the  Summit 
and  then  not  strike  the  old  main  line  again 
until  it  reaches  Alford,  in  Susquehanna 
County. 

South  Carolina. 

The  Charleston  &  Western  Carolina  Ry.  Co., 
according  to  reports,  plans  the  reconstruction 
of  its  entire  line  between  Spartansburg,  S.  C, 
and  Augusta.  It  is  said  that  the  grade  will 
be  lowered,  curves  eliminated  and  heavier 
steel  installed,  which  will  necessitate  the  ex- 
penditure of  a  large  sum.  A.  W.  Anderson, 
Augusta,  Ga.,  is  General  Manager  of  the  road. 
A.  H.  Porter  is  Engineer  of  the  roadway. 

South  Dakota. 

There  is  a  rumor  that  a  stock  company  will 
soon  organize  to  build  an  electric  line  from 
Rapid  City  by  the  way  of  Sturgis  to  Newell, 
South   Dakota. 

The  stockholders  of  the  Belle  Fourche  & 
Spearfish  electric  railroad  have  held  a  meet- 
ing in  Belle  Fourche  to  decide  on  what  time 
they  will  begin  actual  construction  on  the  pro- 
posed line.  They  expect  later  to  extend  this 
line  from  Spearfish  up  the  Spearfish  Valley 
to  Deadwood  and  Lead. 

The  Burlington  R.  R.  expects  to  extend  its 
line  farther  at  Galena,  So.  Dak.,  to  the  new 
mines  and  smelter  as  soon  as  the  weather  per- 
mits. 

The  Yankton  Railway  Construction  Co., 
Yankton,  S.  Dak.,  has  filed  articles  of  incor- 
poration with  the  Secretary  of  State,  Pierre, 
S.  Dak.  The  company  proposes  to  purchase 
grading  machinery  and  do  railway  grading  and 
general  grading  contract  work.  The  com- 
pany is  capitalized  at  $100,000. 
porators  are  J.  R.  Hanson,  C.  J. 
W.  M.  Powers,  M.  P.  Ohlman 
Bruce. 

Tennessee. 

®J.  B.  Smith  &  Co.,  Knoxville, 
been  awarded  the  contract  for  the  construction 
of  all  structural  and  concrete  work  on  the 
new  double-track  work  of  the  Louisville  & 
Nashville,  between  Ooltewah  and  Chattanoo- 
ga,  Tenn.     The   contract   price  was   $100,000. 

®The  W.  J.  Sparks  Co.,  Mt.  Vernon,  Tenn. 
(temporary  office  at  Lewisburg,  Tenn.,  has 
been  awarded  the  contract  for  about  seven 
miles  of  grading  for  the  Lewisburg  &  North- 
ern  R.   R.,   in  the  vicinity  of  Lewisburg. 

®The  first  contract   for  the  construction  of 
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the  new  Lewisburg  &  Northern  R.  R.,  a  sub- 
sidiary line  of  the  Louisville  &  Nashville, 
has  !)cen  let  to  Walton,  McDowell  &  Co., 
Nashville  (temporary  office  at  Brentwood, 
Tenn.).  The  job  will  include  excavating  and 
grading  for  19  miles  of  the  new  road  in 
the  vicinity  of  Nashville,  Clovercroft  and 
Brentwood,  where  the  present  main  line  is  in- 
tersected by  the  new  line.  This  section  in- 
cludes the  Big  Brentwood  cut,  which  is  near- 
Iv  a  mile  long  and  70  ft.  deep.  The  contract 
with  Walton,  McDowell  &  Co.  calls  for  the 
excavation  of  about  800,000  yds.,  of  which 
nearly  .'WO.QOO  is  in  the  Brentwood  cut.  Most 
of  this  excavation  will  lie  through  lock  and 
will  involve  an  estimated  outlay  of  $750,000. 
While  steam  shovels  and  drills  and  other  ap- 
pliances will  be  used,  it  is  expected  there  will 
be  1,000  men  on  the  job  when  it  gets  in  full 
.swing,  .■\rrangements  have  been  made  for 
beginning  the  work.  Five  steam  shovels  are 
on  the  way,  camp  sites  have  been  secured,  and 
arrangements  for  provisions  and  supplies  have 
been  made.  The  contracting  firm  is  com- 
posed of  S.  Walton  and  E.  B.  Bawn  of 
Falls  Mills,  Va.,  J.  R.  McDowell  of  Knox- 
ville and  J.  E.  Rodes  of  Franklin. 
Texas. 

Surveys  for  the  40-mile  Stone  City-Giddings 
line  which  will  connect  the  main  line  of  the 
Houston  &  Texas  Central  with  the  San  An- 
tonio &  Aransas  Pass  Ry.  line,  have  been 
made.  Contracts  for  the  first  13  miles  of  this 
line  were  let  to  Owen,  Levy  &  Owen,  Hous- 
ton, Tex.,  as  stated  sometime  ago  in  this 
colunm.  Contracts  for  an  additional  10-mile 
section  will  be  let  in  a  short  time.  E.  B. 
Cushing,  Houston,  Tex.,  is  engineer  of  con- 
struction. 

It  is  reported  that  grading  work  will  be 
started  shortly  on  the  extension  of  the  St. 
Louis.  Brownsville  &  Mexico  Ry.,  F.  G. 
Jonah,  chief  engineer,  St.  Louis,  Mo.,  from 
Bloomington  to  Victoria,  a  distance  of  13 
miles. 

Smith  Brothers,  Crockett,  Tex.,  have  started 
grading  work  for  the  government  railroad  to 
be  built  from  Crockett  to  the  site  of  the  gov- 
ernment lock  and  dam  at  Hurricane  Shoals 
on  Trinity  River.  The  railroad  will  be  used 
for  hauling  material  for  use  in  the  construc- 
tion of  the  lock  and  dam. 

Utah. 

It  is  reported  that  the  Salt  Lake  &  Ogden 
Electric  Rv.  Co.,  E.  A.  Vail,  chief  engineer, 
101  S.  Main  St.,  Salt  Lake  City,  will  have 
completed  by  the  end  of  this  year  the  double 
tracking  of  its  line  from  Salt  Lake  City  to 
Ogden.  Considerable  work  toward  this  has 
been  done  between  Farmington  and  Kaysville, 
and  it  is  expected  that  work  will  be  resumed 
,  this  season  from  Farmington  to  Salt  Lake 
City. 

Vermont. 

It  now  looks  as  though  the  Boston  &  Maine 
R.  R.  was  planning  to  begin  construction  work 
in  the  spring  on  its  short  cut-off  from  Hins- 
dale, N.  H.,  to  Brattleboro,  Vt.  Last  week 
A.  B.  Corthell,  Boston,  Mass.,  chief  engineer 
of  the  Boston  &  Maine,  and  L.  Curtis,  Bos- 
ton, engineer  of  construction,  were  over  the 
right  of  way.  It  is  also  believed  that  the 
Boston  &  Maine  and  Grand  Trunk  R.  R.  have 
about  reached  an  agreement  regarding  the 
connection  of  the  new  lines  at  Brattleboro, 
Vt. 

It  is  probable  that  construction  work  will 
be  started  this  spring  on  the  Barre  Granite 
Ry.  This  is  to  be  a  5  or  6-mile  steam  line 
which  will  serve  to  give  a  number  of  quarries 
at  Barre  an  outlet  to  the  Central  Vermont 
Ry.  The  railway  will  be  a  subsidiary  of  the 
Central  Vermont  and  Grand  Trunk  Rv.  The 
capital  stock  is  $100,000. .  Charter  for  this  line 
was  granted  last  week  to  E.  H.  Fitzhugh, 
St.  Albans,  Vt.  president  of  Central  Vermont 
Ry.  J.  M.  Morrison,  St.  Albans,  is  engineer 
central    Vermont    Ry. 

Virginia. 

The  Lynchburg,  Danville  &  Carolina  Ry. 
Co.    has    been    chartered    under    the    laws    of 


Virginia  for  the  purpose  of  constructing  125' 
miles  of  track,  beginning  at  a  point  on  the 
James  River  division  of  the  Chesapeake  & 
Ohio  R.  R.,  near  Lynchburg,  and  extending 
to  a  point  on  the  North  Carolina  line  near 
Milton.  The  oflicers  are :  T.  O.  Troy,  presi- 
dent, Amherst ;  W.  P.  Read,  secretary,  Am- 
herst. Directors,  Mr.  Troy,  Mr.  Read,  J.  E. 
Bowman,  Edward  Meeks  and  L.  B.  Davies, 
all  of  Amherst;  A.  B.  Carrington,  W.  R.  Fitz- 
gerald and  R.  A.  James,  all  of  Danville. 

Stock  holders  of  the  Virginia  Ry.,  H.  Fern- 
strom.  Chief  Enginer,  Norfolk,  Va.,  at  the 
annual  meeting  to  be  held  on  Jan.  27,  wilt 
vote  to  increase  the  capital  stock  from  $-36.- 
000.000  to  $65,000,000,  to  be  divided  into  $29,- 
000,000  5  per  cent  cumulative  preferred  stock 
and  $36,000,000  common  stock.  The  minimum 
stock  will  be  placed  at  $50,000,000  and  maxi- 
mum $6.5,000,000.  It  is  believed  that  the  pro- 
ceeds of  this  increase  of  capital  stock  will  be 
used  for  extensive  improvements  and  exten- 
sions. 

Washington. 

®The  Oregon-Washington  Railway  &  Navi- 
gation Co.  has  awarded  a  contract  to  Grant 
Smith  &  Co.,  Henry  Bldg.,  Seattle,  Wash.,  for 
the  erection  of  a  90x180  ft.  machine  shop, 
a  40x90  ft.  power  house,  a  36x36  ft.  store 
house,  etc.,  at  .\rgo,  to  cost  $-50,000-  All 
buildings  will' be  of  reinforced  concrete  con- 
struction. 

Engineers  of  the  Chicago,  St.  Paul,  Min- 
neapolis &  Omaha  R.  R.  have  completed  sur- 
veys for  a  line  cutting  off  Hudson,  Wis.,  from 
the  main  route  between  St.  Paul  and  Onicago. 
Officials  of  the  company  are  reported  to  have 
stated  that  no  definite  action  will  be  taken  to- 
ward actual  construction  for  some  time.  The 
work,  it  is  estimated,  will  cost  about  $1,500,- 
000,  and  will  include  a  4iX-mile  trestle. 

West  Virginia. 

Commissioners  of  Lawrence  County,  Ohio, 
have  granted  an  extension  of  franchise  until 
Sept.  20  for  beginning  work  on  a  traction  line 
along  the  county  pike  from  fronton,  O.,  to  the 
Gabon  County  line.  This  franchise  was  grant- 
ed to  A.  E.  Cox,  Huntington,  W.  Va.  It  is 
stated  that  the  line  has  now  been  financed, 
and  that  construction  work  will  be  started 
shortly. 

The  Northern  Pacific  Ry.,  A.  R.  Cook,  Prin- 
cipal Assistant  Engineer,  Tacoma,  Wash.,  is 
understood  to  be  about  ready  to  let  contracts 
for  wcnk  on  its  Point  Defiance  line.  This  will 
be  a  somewhat  expensive  piece  of  work,  as  it 
will  include  a  tunnel  about  one  mile  long 
from  a  point  near  the  smelter  at  Rustin,  and 
the  construction  of  a  roadbed  along  the  shore 
of  Puget  Sound  from  the  Narrows  to  Nis- 
qually  River  and  thence't'o  Tenino. 

The  Seattle  Clearing  House  .\ssociation  has 
announced  that  at  a  meeting  the  members,  in- 
cluding all  the  Seattle  banks,  voted  unani- 
mously to  purchase  or  acquire  any  of  the  city 
bonds  proposed  to  be  issued  for  constructing 
a  municipal  street  railway.  Bonds  amounting 
to  $800,000  were  voted  last  spring  by  the  city 
of  Seattle  for  the  purpose  of  constructing  a 
north  and  south  line  through  the  city.  None 
of  the  bonds  have  been  issued,  and  the  clear- 
ing house  resolution  was  in  answer  to  a  letter 
from  the  City  Treasurer  asking  for  bids  for 
the  bonds.  A.  R.  Dimock  is  City  Ejigineer  of 
Seattle. 

Canada. 

The  Canadian  Pacific  Ry.  has  filed  a  route 
map  of  a  line  to  run  along  the  north  side  of 
Burrard  Inlet  from  Port  Moody  into  North 
Vancouver.  This  is  taken  as  an  indication 
that  Nortli  Vancouver  will  be  the  southern 
terminus  of  the  Canadian  Pacific  line  to  the 
Peace  River  country.  The  Canadian  Pacific 
and  other  companies  are  understood  to  be 
ready  with  proposals  to  build  from  Vancou- 
ver into  northern  British  Columbia.  The 
question  is  one  of  the  main  subjects  for  the 
coming  session   of  the   legislature. 

The  main  estimates  of  the  Dominion  Gov- 
ernment for  the  coming  fiscal  year  were  sub- ., 
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milted  in  the.  House  of  Commons  on  Jan.  10. 
Of  the  estimates  $44,870,372  is  asked  for  cap- 
ital expenditures,  of  whicli  S2o,0lt0,0i)il  is  for 
the  National  Transcontinental  Rv. ;  $:^000,000 
for  the  Quebec  bridge:  $2.000,o00  for  the 
Hudson  Bay  Ry. ;  $4,158,3.50  tor  capital  im- 
provements on  the  Intercolonial  Ry.,  includ- 
ing $1,00(1,000  for  the  branch  line  from  Dart- 
mouth to  Dean's  Settlement:  $900,000  for 
docks  and  wharves  at  Halifax,  and  $400,000 
for  new  rolling  stock. 

The  citizens  of  St.  Thomas,  Ont..  voted 
at  a  recent  election  on  extending  the  nuniici- 
pally  owned  St.  Thomas  Electric  Street  Ry.  to 
Port  Stanley,  a  distance  of  seven  miles. 

The  Montreal  Street  Ry.  Co.,  Duncan  Mc- 
Donald, General  Manager.  78  \V..  Craig,  St 
Montreal,  Que.,  is  planning  a  new  car  line  for 
the  Outremont  section.  The  route  is  Park 
.'Vve.,  St.  Bernard,  Outremont  -.Ave.,  Van 
Home  and  Park  Aves. 

Sir  Thomas  Tait  has  been  appointed  Presi- 
dent of  the  Fredericton  &  Great  Lake  Coal 
S:  Ry.  Co.,  of  Fredericton,  N.  B.  This  is  a 
new  company  which  lias  extensive  plans  for 
the  development  of  the  Grand  Lake  coal  fields. 


indudni.v  tb.c  c.nMti'.cuoii  ..i  iIk-  railwav  from 
Gibson  to  Mnit...  ...  ,iist:,iK-..'  of  30   miles,   for 

the  delivery  of  1ii,.uhi  f.ii-  ,.{  cnnl  annually, 
which  the  C.  P.  R.  a-rots  t.,  take.  The  con- 
struction work  on  the  r.iilwav  will  be  com- 
menced early  in  the  sprini;.  It  is  stated  that 
arrangements  have  alrca.iv  been  made  for 
the  00,000  ties  to  be  use.L'fend  at  this  session 
of  tlie  Dominion  parlianKiu  the  Dominion 
subsidy  for  the  road  will  lie  re-voted. 

Announcement  was  iii.ido  last  week  that  Bo 
per  cent  of  the  work  of  the  National  Trans- 
continental Ry..  between  Winnipeg  and  Monc- 
ton  was  complete  and  that  the  road  between 
Winnipeg  and  Prince  Rupert  would  be  com- 
pleted next  year.  The  total  mileage  between 
Winjiipeg  and  Monctoii  is  approximately 
1,805  miles.  Between  the  two  cities  there 
has  been  laid  to  dale  by  the  railway  com- 
pany, including  sidings.  1.475  miles  of  steel, 
including  the  mileage  for  terminals,  there  has 
been  laid  1,550  miles.  In  addition,  much  grad- 
ing has  been  done,  on  wliicli  the  steel  will 
be  laid  at  an  early  date.  The  mileage  be- 
tween Winnipeg  and  Princo  Rupert  is  also 
approximately    1.800    miles.     Between    Winni- 


peg and  Edmonton,  approximately  900  miles, 
there  has  been  built  a  roadbed  of  the  highest 
character  and  the  trains  have  been  in  opera- 
tion for  a  long  period.  West  of  Edmonton 
there  is  steel  for  a  distance  of  250  miles, 
then  a  gap  of  410  miles,  then  a  grade  of  140 
miles,  and  then  steel  for  100  miles  into  the 
city  of   Prince  Rupert. 

Mexico. 

Dr.  F.  S.  Pearson,  20  Exchange  PI..  New 
York  City,  is  planning  the  construction  of 
trolley  lines  from  the  City  of  Mexico  to 
Puelila,  and  from  the  City  of  Mexico  to 
Toliica.  The  Puebia  line  will  run  between 
Popocatepetl  and  Ixtaccihuatl.  reaching  an  alti- 
tude of  more  than  14,000  ft.  l-'inal  surveys 
.in  the  Mcxico-Puebla  an<l  Mexico- Tobica 
lines  were  stopped  owing  to  the  disturbed 
conditions  in  the  country,  but  as  soon  as  peace 
has  been  restored  linally  the  work  will  be 
continued.  The  construction  of  the  Puebia 
route  will  he  started  as  soon  as  the  surveys 
have  been  finished  and  it  is  possible  that 
work  on  both  lines  will  be  commenced  at  the 
same  time 
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Alabama. 

^•Bids  will  be  received  until  noon,  Jan.  10, 
by  J.  Smith,  City  Engineer,  Selina,  .Ala.,  for 
the  construction  of  about  1,000  sq.  yds.  vitri- 
fied brick,  2,000  sq.  yds.  cement  pavement, 
12,000  sq.  yds.  wood  block,  vitrilied  brick, 
bitulithic,  asphalt,  asphalt  block,  concrete  or 
Hassam,  on  a  concrete  base,  or  bituminous 
binder  macadam  on  a  chert  or  screened  stone 
foundation,  about  4,500  Hn.  ft.  granite  curb 
or  combined  curb  and  gutter  and  all  neces- 
5ar>-  storm  sewers,   inlets,  etc. 

California. 

®John  Doyle  of  San  Jose,  Cal.,  has  been 
awarded  the  contract  by  the  board  of  Santa 
Clara  County  Supervisors,  San  Jose,  for  the 
construction  of  a  bulkhead  and  road  fill  on  the 
Coyote  Creek  at  the  Schallenberger  place,  at 
$2,132.     Bids  were  opened  Jan.  2. 

The  Board  of  Trustees  of  Coronado,  Cal., 
has  decided  to  call  a  special  election  to  vote 
on  the  question  of  issuing  bonds  for  the  pav- 
ing of  Orange  Ave.,  over  its  entire  length,  at 
an  estimated  cost  of  $80,000,  and  the  recon- 
struction of  the  sea-wall  along  Ocean  front 
Blvd.,  at  an  estunated  cost  of  $75,000.  The 
wall  will  require  40,000  tons  of  rock  distrib- 
uted over  3,700  lin.  ft.  Provision  is  also  made 
for  laying  gutters  and  culverts  to  afford 
drainage  from  side  streets. 

Georgia. 

•{•Bids  will  be  received  until  3  p.  m.,  Feb,  5, 
by  Mayor  and  General  Council,  Atlanta,  Ga., 
for  the  foUow'ing  work  and  material  for  the 
Street  and  Sewer  Departments  of  the  city 
during  the  year  1912;  1.  Furnishing  and  set- 
ting granite  curbing.  2.  Furnishing  and  set- 
ting concrete  curbing.  3.  Furnishing  and  lay- 
ing tile  sidewalks.  4.  Furnishing  and  laying 
sheet  cement  sidewalks.  5.  Furnishing  and 
laying  brick  sidewalks.  6.  Constructing  sew- 
ers (eastern  section).  7.  Constructing  sew- 
ers (western  section).  8.  Furnishing  vitrified 
iewcr  pine.  9.  Furnishing  castings  for  sewer. 
10.  Furnishing  cement  for  sewer  work.  11. 
Furnishing  chert  or  gravel.  12.  Furnishing 
Jrick  for  repair  work.  13.  Furnishing  cement 
liile  for  repairs.  Furnishing  and  laying  tile 
sidewalks  and  cement  drives  for  repair  work. 
|14.  Furnishing  stone  and  crushed  stone  for 
inacadani.  15.  Furnishing  sand.  16.  Furnish- 
ing cement  for  the  street  department. 

Specifications  will  be  furnished  upon  appli- 
:ation  to  the  undersigned.  The  right  is  re- 
lerved  to  reject  any  or  all  bids,  or  waive 
echnicalities.  R.  M.  Clayton  is  Chief  of  Con- 
(truction. 


Idaho. 
4*Bids  will  be  received  until  2  p.  m.,  Feb. 
2.  by  Board  of  Public  Works.  Boise  City.  Ida- 
ho, for  the  construction  of  approximately  328.- 
200  sq.  yds.  of  asphalt,  asphaltic  concrete,  bitu- 
lithic. Westermite  asphalt,  dolarway.  hassa- 
mite,  plain  concrete,  concrete  with  cement  top, 
granocrete,  hassam  or  brick  pavement  (with 
brick  along  street  car  tracks)  in  all  streets  and 
parts  of  streets  in  Paving  District  No.  17.  with 
necessary  excavations,  gutters,  and  appurte- 
nances. K.  Paine  is  President  of  the  Board. 
Official  advertisement  will  be  found  else- 
where in  this  issue. 

Illinois. 

^Bids  will  be  received  by  L.  E.  McGann, 
ComiTiissioner  of  Public  Works,  Chicago,  III., 
until  11  a.  m.,  Jan.  25,  for  furnishing  and  de- 
livering to  the  Bureau  of  Streets  on  any  pub- 
lic team  track,  800,000  paving  brick,  according 
to  specifications.  All  brick  are  to  be  of  the 
best  quality  of  vitrified  paving  brick,  not  less 
than  8  ins.  in  length,  4  ins.  in  depth,  and  2% 
ins.  in  thickness,  with  edges  rounded  to  a 
radius  of  Vt  in.  Brick  shall  be  free  from  lime 
and  other  impurities  and  shall  be  uniform  in 
size  and  structure.  Salt  glazed  bricks  shall 
not  be  accepted.  Cash  or  certified  check  for 
$500  must  accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.  January  25,  for  furnishing  and 
delivering  to  the  Bureau  of  Streets,  at  vari- 
ous points  throughout  the  city,  approxi- 
matelv  5,000  gals,  of  gasoline  for  use  of  steam 
rollers.  Cash  or  certified  check  for  $100 
must   accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.  Jan.  25,  for  furnishing  and  de- 
livering to  the  Bureau  of  Streets,  on  any  pub- 
lic team  track  in  the  city,  approximately 
1,000.000  gals  of  road  oil.  The  oil  must  be 
subject  to' the  following  and  other  tests:  Spe- 
cific gravity,  .92  at  77  degrees  F.,  not  more  than 
8  per  cent  fixed  carbin ;  flash  point  not  less 
than  275  degrees  F.,  99  per  cent  soluble  in 
cold  carbon  bi-sulphide.  Cash  or  certified 
check  for  $2,500  must  accompany  proposal, 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  III.. 
until  11  a.  m..  Jan.  25,  for  furnishing  and 
delivering  to  the  Bureau  of  Streets  in  tar 
wagons,  approximatelv  50,000  gals,  of  paying 
pitch  The  paving  pitch  is  to  be  the  direct 
result  of  the  distillation  of  straight  run  coal 
tar,  and  of  such  a  character  as  to  adhere  to 
the  paving  block.  It  shall  contain  not  less 
than    15  per  cent   and  not  more   than   35   per 

*.  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


cent  free  carbon,  and  a  melting  point  between 
1.30  degrees  and  140  degrees  !•.  Cash  or  cer- 
tified check  for  $500  must  accompany  proposal. 

•{•Bids  will  be  received  bv  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago.  111., 
until  11  a.  m..  Jan.  24,  for  furnishing  paving 
gravel  to  the  Bureau  of  Streets  and  delivering 
same  to  the  1st,  17th,  18th.  19th,  21st  and 
22nd  ward  yards.  .-Ml  gravel  must  be  clean, 
free  from  sand  loam,  etc.,  and  not  more  than 
%  in.  in  size.  Cash  or  certified  check  for 
$200  must  accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.  Jan.  24,  for  furnishing  to  the 
Bureau  of  Streets  bank  sand  as  specified.  The 
same  to  be  delivered  to  various  ward  yards. 
Cash  or  certified  check  for  $400  must  accom- 
pany proposal. 

^•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III., 
until  11  a.  m.  Jan.  22,  for  furnishing  to  the 
Bureau  of  Streets  various  sizes,  grades  and 
qualities  of  lumber  as  specified,  and  deliver- 
ing same  to  the  ward  yards  located  through- 
out the  city.  Cash  or  certified  check  for  $800 
must   accompany  proposal. 

4*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m..  Jan.  22.  for  furnishing  and  de- 
livering to  the  various  ward  yards  of  the 
Bureau  of  Streets  approximately  325  dozen 
scoops  and  shovels,  and  1,200  dozen  street 
brooms.  Cash  or  certified  check  for  $100 
must  accompany  proposal  for  shovels  and  $600 
for  brooms. 

City  Engineer  W.  B.  Thistlewood  .if  Cairo, 
111.,  is  preparing  estimates  for  the  paving  and 
graveling  of  the  downtown  cross  streets  be- 
tween Second  and  20th.  from  Ohio  St.  to 
Washington  Ave.  It  is  proposed  to  pave  with 
brick  all  of  the  even-numbered  Streets  and 
gravel  the  odd-numbered  streets. 

The  Board  of  Local  Improvements  of  Pe- 
oria, III.,  has  decided  to  lay  brick  pavement 
on  Hurlburt  St.,  from  Reed  Ave.  to  Steuben- 
ville  St.,  to  a  width  of  40  ft.  The  Board  also 
directed  City  Engineer  R.  J.  Canterbury  to 
prepare  an  estimate  for  the  paving  with  as- 
phalt of  Madison  Ave.,  from  Cornhill  to 
Abingdon  St.,  and  for  surfacing  with  asphalt 
the  brick  pavement  on  North  Monroe  St.. 
from  Main  to  Hamilton. 

The  Board  of  Local  Improvements  of  Wau- 
kegan.  III.,  has  passed  resolutions  providing 
for  paving,  as  follows:  Steele  Court  and 
Corey  Ave.,  with  brick,  to  cost  about  $15,913; 
retaining  w-all  for  the  side  of  the  Belvidere 
St.  hill,  to  cost  about  $.090:  Lawn  Court,  with 
macadam,  at  a  cost  of  approximately  $1,000. 

let  recentlT. 
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and   Gillette  Ave.,   with  brick,   at  an  appro.x- 
imate  cost  of  $9,720. 

The  Board  of  Local  Improvements  of  Sterl- 
ing, 111.,  has  under  contemplation  the  lajing 
of  56  blocks  of  pavement  during  this  year. 
The  work  will  cost  approximately  $100,000. 

The  Board  of  Local  Improvements  of  Mo- 
line,  111.,  has  confirmed  the  proposed  improve- 
ment of  14th  St.,  from  16th  to  23rd  Ave.,  with 
asphalt  at  an  estimated  cost  of  $20,67o,  and 
the  paving  of  15%  St.,  from  Sth  to  lIHh  .\\e., 
with  brick,  at  an  estimated  cost  of  $2,905. 

A  petition  has  been  circulated  in  Mendota, 
111.,  and  presented  to  the  Board  of  Local  Im- 
provements, asking  for  a  reconsideration  of 
the  plan  to  pave  the  two  blocks  on  Illinois 
Ave.,  extending  from  Burlington  to  Spring- 
field St..  and  thence  to  Main. 

The  Township  of  Stockland.  in  Iroquois 
County,  111.,  is  making  preparations  to  lay 
a  considerable  amount  of  brick  pavement  dur- 
ing the  coming  spring  and  summer.  Watseka 
is  the  county  seat  of  Iroquois  County. 

The  City  Council  of  Lincoln,  111.,  has  passed 
ordinances  providing  for  the  paving  of  Lin- 
coln Ave.  and  Ottawa  St.,  from  Union  to 
College  Ave.,  and  Union  to  Tremont  Ave., 
respectively. 

Commissioner  of  Public  Works  L.  E.  Mc- 
Gann  of  Chicago,  111.,  has  asked  the  engi- 
neering department  to  draft  plans  for  the 
construction  of  a  creosoted  block  manufac- 
turing plant,  which  is  to  be  located  at  the 
Bridewell.  The  plant  will  cost  approximately 
$60,000. 

New  brick  paving  to  cost  $44,790  iias  been 
ordered  for  portions  of  three  streets  by  the 
Board  of  Local  Improvements  of  Rockford, 
111.  The  proposed  improvements  arc  as  fol- 
lows :  Railroad  Ave.,  brick  pavement,  with 
a  36-ft.  driveway,  estimated  at  $23,840;  East 
State  St.,  brick  pavement,  from  Third  St.  to 
East  St.,  and  Charles  St.,  brick  pavement, 
from  State  St.  to  Seventh  Sts.,  estimated  at 
$20,950. 

A  petition  has  been  filed  with  the  Board 
of  Local  Improvements  of  IMattoon,  111.,  for 
the  paving  of  Marshall  .\ve.,  in  the  west  part 
of  the  citv.  The  specifications  under  consid- 
eration call  for  pavement  -30  ft.  wide  on  South 
21st  St.,  from  the  Indiana  division  of  the  Il- 
linois Centra!  to  Marshall  Ave.,  thence  west- 
ward to  33rd  St. 

Indiana. 

^Bids  will  be  received  until  1  p.  m.  Feb.  6, 
by  Board  of  Jeflferson  County  Commissioners, 
Madison.  Ind.,  for  the  construction  of  a  mac- 
adamized road  in  Madison  township.  A.  M. 
Taflf  is    County   Auditor. 

•J«Bids  will  be  received  until  Feb.  5.  by 
Board  of  Warren  County  Commissioners,  Wil- 
liamsport.  Ind.,  for  the  construction  of  gravel 
roads  in  Steuben  and  Jordan  townships.  D.  H. 
Mofifitt   is   County  Auditor. 

4*Bids  will  be  received  until  1  p.  m.,  Jan. 
31,  by  Board  of  Wells  County  Commissioners, 
Blufifton,  Ind..  for  the  construction  of  four 
highways  in  Harrison  township  and  two  in 
Chester  township.  L.  A.  Williamson  is 
County   Auditor. 

^Bids  will  be  received  until  10  a.  m.,  Jan. 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  Morris  St.,  from 
the  northwest  property  line  of  Kentucky  Ave. 
to  southeast  property  line  of  River  Ave.,  run- 
ning north  by  grading  and  paving  the  road- 
way. 

H^Bids  will  be  received  until  10  a.  m..  Jan. 
19,  by  Board  of  Works,  Indianapolis,  Ind.,  for 
the  improvement  of  Morris  St.,  from  the  east 
line  of  River  Ave.,  running  northeast  to  west 
property  line  of  Reisner  St.,  running  south 
by  grading  and  paving  the  roadway. 

•{•Bids  will  be  received  until  noo!i,  Feb.  6, 
by  Board  of  County  Commissioners.  Monticel- 
lo,  Ind.,  for  the  construction  of  a  stone  road 
in  Big  Creek  Township.  A.  G.  Fisher  is 
Coimty  Auditor. 

•J-Bids  will  be  received  until  noon.  Feb.  6, 
by  Board  of  Pulaski  County  Commissioners, 
Winamac,  Ind.,  for  the  construction  of  cer- 
tain public  highways.  W.  E.  Munchenburg  is 
County  Auditor. 


•{•Bids  will  be  receiced  until  3  p.  m.,  Feb. 
0,  by  Board  of  Jasper  County  Commissioners, 
Rensselaer,  Ind.,  for  the  construction  of  a 
macadam  road  in  Wheatfield  Township.  J.  P. 
Hammond  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  Feb. 
6,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  ma- 
cadam roads  in  Tipton  and  Eel  Townships. 
J.  E.  Wallace  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb.  6, 
by  Board  of  Monroe  County  Commissioners, 
Bloomington,  Ind..  for  the  construction  of 
stone  roads  in  Perry  and  Beam  Blossom 
Townships. 

•{•Bids  will  be  received  until  noon.  Feb.  6, 
by  Board  of  Dearborn  County  Commissioners, 
Lawrenceburg,  Ind.,  for  the  construction  of  a 
road  in  Jackson  Township.  W.  S.  Fagaly  is 
County  Auditor. 

^Bids  will  be  received  until  10  a.  m..  Feb. 
5,  by  Board  of  Clark  County  Commissioners, 
JefTersonville,  Ind.,  for  the  construction  of  a 
gravel  road  in  Monroe  Township.  G.  W. 
Stoner  is  County  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
5,  by  Board  of  Newton  County  Commission- 
ers, Kentland,  Ind.,  for  tlie  construction  of  a 
macadam  road  in  Colfax  Township.  E.  R. 
Bringham  is  County  .Auditor. 

^Bids  will  be  received  until  1  ;30  p.  m., 
Feb.  5,  by  Jackson  County  Commissioners, 
Brownstown,  Ind.,  for  the  construction  of  a 
gravel  road  in  Hamilton  townshio.  H.  W. 
Wacker  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Jan. 
31,  by  Board  of  Rush  County  Commissioners, 
Rushville,  Ind.,  for  the  construction  of  three 
gravel  roads  and  four  macadam  roads.  J.  M. 
Stone  is   County  Auditor. 


•{•Bids   will  be  received  until  2  p. 


Jan. 


31,  by  Board  of  Rush  County  Commissioners, 
Rushville,  Ind.,  for  the  construction  of  a 
highway  in  Walker  Township.  J.  M.  Stone 
is  County  Auditor. 

®The  Roach-Mannigan  Paving  Co.,  Mem- 
phis, Tenn.,  it  is  reported,  has  been  awarded 
the  contract  by  the  City  Council  of  Fort 
Wayne.  Ind.,  for  the  paving  of  Terrell  Ave., 
from  Missouri  to  Evans  .A-ves.,  at  $1.95  per 
sq.  yd. 

Advices  from  Fort  Wayne,  Ind.,  state  that 
petitions  are  being  circulated  in  Cedar  Creek 
Township,  Allen  County,  for  the  building  of 
a  system  of  17  miles  of  stone  road  in  that 
township,  centering  at  Leo.  The  petition  will 
lie  presented  to  the  Board  of  County  Com- 
missioners, Fort  Wayne,  and  will  ask  that  an 
election  be  called  to  decide  whether  or  not 
the   township  wants  the   road  improvement. 

The  Board  of  Public  Works  of  South  Bend, 
Ind.,  has  provided  for  the  paving  of  nine 
streets  and  the  same  number  of  alleys  during 
the  first  part  of  1912.  Bids  are  now  being 
asked  for  the  paving  of  West  Division  St., 
from  Michigan  St.  to  Chapin ;  South  Fellows 
St.,  from  Bronson  St.  to  Broadway,  and  Wal- 
nut St.,  from  Colfax  Ave.  to  Laporte;  work 
to  be  started  as  soon  as  the  weather  permits. 
Resolutions  have  been  ordered  for  pavements 
on  the  following  streets :  East  Madison  St. 
and  Hydraulic  Ave.,  North  Scott  St.,  Cedar 
St.  and  Niles  Ave. 

The  Board  of  Public  Works  of  Vincennes, 
Ind..  contemplates  making  an  appropriation 
for  the  paving_  of  the  intersections  of  streets 
this  year.  It  is  proposed  to  make  these  im- 
provements as  soon  as  the  sewer  work  is  com- 
pleted. 

A  petition  has  been  circulated  in  Fort 
Wayne_,  Ind.,  for  the  paving  of  South  St.,  with 
brick,  from  the  interurban  corner  to  '.he  street 
opposite. 

The  City  Council  of  Kendallville.  Ind.,  has 
passed  Improvement  Resolution  No.  31,  pro- 
viding for  the  paving  of  Diamond  St.,  from 
Main  St.  to  the  east  line  of  Grant  St.,  near 
the  waterworks  station,  at  a  width  of  36  ft. 
Iowa. 

®McLaughIin  Bros.,  of  Carson,  la.,  have 
been  awarded  the  contract  by  F.  Weeks,  Clerk 
of  the  township  of  Carson,  la.,  for  road  work 


during  1912.  The  work  includes  grading,  re- 
pair work  and  bridge  building ;  payment  on 
basis  of  $4  per  day  per  man  and  team  used. 
Bids  were  opened  Jan.  9. 

The  City  Council  of  Fort  Dodge,  la.,  has 
decided  to  advertise  for  bids  for  the  repair 
work  needed  on  asphalt  paving  between  12th 
and  9th  sts.,  and  between  Sixth  Aves.,  north 
and  south.     C.  H..  Reynolds  is  City  Engineer. 

The  City  Council  of  Webster  City,  la.,  has 
decided  to  advertise  for  bids  on  either  con- 
crete, asphaltic,  concrete  or  brick  block  for 
the  construction  of  20  blocks  of  paving  early 
this  year. 

City  Engineer  T.  S.  Delay  of  Creston,  la., 
has  submitted  estimates  to  the  City  Council 
for  the  construction  of  about  60  blocks  of 
paving.  The  pavement  will  be  laid  on  Union 
from  Elm  St.  to  the  Standard  Oil  house, 
South  Elm  .St.,  to  the  corner  south  of  the 
South  Brick  school ;  North  Sycamore  St., 
north  to  the  Fair  Grounds;  New  York  .\ve,, 
south  to  the  bridge :  West  Jefferson  St.,  from 
New  York  Ave.  to  Stone  St. ;  Stone,  from  Jef- 
ferson to  Adams;  Lincoln,  from  Adams  to 
Montgomery ;  Sumner  Ave.,  from  Adams  to 
Jefferson,  and  from  Mills  to  Montgomery ; 
Spruce,  one  block  north  from  Mills;  North 
Oak,  from  Montgomery  to  the  corner  north 
of  Cottage  hospital;  North  Elm,  from  How- 
ard to  Jefferson ;  Howard,  from  Elm  to  ^la- 
ple;  North  Pine,  from  Mills  to  Jefferson:  Jef- 
ferson, from  Pine  to  Elm ;  Spruce  and  North- 
west Chestnut,  from  Mills  to  Adams,  and 
North  Cherry,  from  Montgomery  to  Jeffer- 
son. The  width  of  the  paving  will  be  24  and 
30  ft.,  on  some  streets  24  ft.  and  on  others 
30  ft.  The  work  will  include  50.000  sq.  vds 
of  paving,  46,000  ft.  of  curbing  and  SOO"  sq. 
yds,  of  alley  paving. 

Kentucky. 

^Bids  will  be  received  until  March  8  by 
INIonroe  County  Judge,  Tompkinsville,  Ky.. 
for  the  construction  of  four  miles  of  pike 
from  Tompkinsville,  toward  Cumberland  Riv- 
er. Each  bid  must  be  accompanied  bv  a  cer- 
tified check  for  $200.  payable  to  B.  L.  Brad- 
shaw.  Chairman  of  the  Board  of  Road  Com- 
missioners,   Tompkinsville.    Ky. 

Louisiana. 

The  Police  Jury  of  Caddo  County,  Shreve- 
port.  La.,  has  changed  the  date  of  the  spe- 
cial election  on  the  proposition  of  voting  a 
tax  of  5  mills  for  five  years  for  permanen.t 
good  roads  from  Jan.  23  to  Feb.  27,  so  as  to 
have  more  attention  given  the  issue,  which 
might 'receive  small  consideration  on  the  first 
state   orimary   date. 

Maryland. 

Eight  kinds  of  paving  will  be  used  by  the 
city  of  Baltimore,  Md.,  during  the  year  in 
the  repaving  of  its  streets,  -as  follows':  Bel- 
gian blocks,  wood  blocks,  vitrified  blocks,  as- 
phalt blocks,  sheet  asphalt  on  a  concrete  base, 
sheet  asphalt  over  cobblestones,  bituminous 
macadam,  bituminous  concrete. 

Michigan. 

^Bids  will  be  received  until  7  p.  m.,  Jan. 
30,  by  J.  A.  Hagman,  Village  Clerk,  Howell. 
Mich.,  for  paving  with  concrete  Grand  River, 
between  Walnut  and  Court  Sts. 

A  public  meeting  was  held  in  Saginau-town. 
Mich.,  on  Jan.  9,  for  the  purpose  of  tonsid- 
ering  the  proposed  submission  to  the  citizens 
of  a  bonding  proposition  in  the  sum  of  $12,000 
for  the  improvement  of  the  Dill,  Mackinaw 
and  Shattuckville  roads.  This  amount  is  to 
be  supplemented  with  from  $4,000  to  $8,000  by 
the  West  Side  Business  Men's  Association  of 
Saginaw.  The  state  will  give  an  additional 
$1,000  per  mile  for  road  work  when  properly 
made. 

The  City  Council  of  Ontonagon.  Mich.,  is 
contemplating  the  paving  of  Front  St.,  dur- 
ing the  summer.  Brick  or  asphalt  will  be 
used. 

Petitions  have  been  presented  to  the  City 
Council  of  Ann  Arbor,  Mich.,  for  the  paving 
of  South  .A.shley  St.,  Huron  to  William,  and 
Hill  St.,  State  to  Washtenaw.  The  improve- 
ment of  the  former  has  been  ordered.     Over 


il 
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100,000  sq.  yds.   of   paving  has  been   ordered 
for  this  year. 

Minnesota. 

•J«Bi(ls  will  be  received  until  .\pril  !l.  by  Jo- 
sepli  Winczewski,  County  Audit<ir,  Winona. 
Minn.,  for  the  construction  of  21  miles  of 
!  macadam   road. 

^•l^ids  will  be  received  until  7  ::iii  p.  m..  Jan. 
■  26,  by  Cit\-  Council,  Minneapolis,  .Minn.,  fur 
furnishing  the  city  with  Portland  cement  to 
be  used  in  paving  and  curb  and  gutter  work 
during  the  season  of  1912,  in  accordance  witli 
specifications  on  file  with  H.  X.  Knott,  Citv 
Clerk.  A  certilied  check  for  ?-")00,  payable  to 
C.  A.  Bloomquist,  City  Treasurer,  must  be 
filed  with  each  bid. 

®.-\.  W.  Van  HaiTten,  it  is  reported,  has 
been  awarded  the  contract  by  the  paving 
Committee  of  the  City  Council  of  -Miinicapolis, 
Minn.,  for  the  furnishing  of  creosoted  paving 
blocks  during  the  year  at  $1..")3  per  sq.  yd.  The 
blocks  are  to  be  of  yellow  pine. 

The  Clay  County  Commissioners,  Moore- 
head,  Minn.,  have  established  a  new  s:.\-mile 
state  road  in  Holy  Cross  Township,  running 
through  Comstock,  east  and  west.  The  state 
will  assume  a  portion  of  its  cost. 

No  bids  were  opened  Jan.  ">  by  J.  Winczcn- 
ski.  County  Auditor,  Winona,  Minn.,  for  the 
construction  of  25  miles  of  macadam  road  in 
Winona  County,  as  advertised,  on  account 
of  the  heavy  snows.  A  contract  was  to  have 
been  let  at  the  same  time  for  one  80  ft.  bridge. 
O.  P>.  Leland  is  Engineer. 

Mississippi. 

®J.  B.  Silver  &  Son  of  .\lliance,  O.,  has 
been  awarded  the  contract  by  the  Town 
Council  of  Magnolia,  Miss.,  for  the  construc- 
tion and  laving  of  sidewalks  and  crossings 
at  $0.79  97.100  per  sq.  yd.,  and  $1.2-3  respect- 
ively. The  W'ork  includes  S.OoO  sq.  yds.  of 
concrete  walks  and  1,075  sq.  yds.  of  concrete 
crossings.     Bids   were  opened  Jan.  8. 

The  Southern  Paving  Co.,  Birmin.gham, 
Ala.,  submitted  the  only  bid  to  City  Clerk  of 
Vicksburg,  Miss.,  on  Jan.  12  for  the  paving 
of  Bowmar  .\ve.,  from  Washington  St.  to  the 
fill  and  for  graveling  and  tarring  of  the  fill. 
The  work  includes  4,800  brick,  3,486  curbing, 
170  headers,  3,486  cu.  yds.  excavating,  and 
2,172  metaling,  at  the  following  figures:  Brick, 
$2.13;  graveling,  $1..3o;  curb,  $0705;  headers. 
$0.45,  and    excavating.  $0.45. 

Missouri. 

•|«Bids  will  be  received  until  Jan.  22,  by  City 
Clerk,  De  Soto,  Mo.,  for  the  improvement  of 
six  blocks  of  Third  St.  S.  C.  Campbell  is 
City  Engineer. 

The  City  Council  of  Springfield,  Mo.,  has 
passed  a  bill  providing  for  the  paving  of  Cen- 
ter St..  from  Benton  Ave.  to  the  National 
Blvd.,  and  adopted  a  resolution  providing  for 
the  construction  of  concrete  paving  on  Billings 
St.,  from  Mt.  Vernon  to  State  Sts. 

New  Jersey. 

•J"Bids  will  be  received  until  2  p.  m.,  Jan.  22, 

by   Board   of   Street   and   Water   Commission- 

'  ers,    Assembly    Qiamber,     City    Hall,    Jersey 

•  City,    N.    J.,    for    widening   and    improvement 

I  of  Bergen  Ave.,  between  Xlontgomery  St.  and 

I  a  point   100.40   ft.   north   of   Montgomery    St., 

I  in  accordance  with  plans  and  specifications  on 

file  with  E.  B.  See,  Clerk  of  the  Board.    Bids 

must  be   addressed   to  John   Prout,   Chairman 

'  of  the  Committee  on  Streets,   Sew-ers  and  M. 

I  L..  Jersey  City,   N.  J. 

'  ®The  Passaic  Board  of  Freeholders,  Pat- 
I  erson,  N.  J.,  has  awarded  the  contract  for 
improving  River  road  to  George  F.  Brackett, 
for  $40,000.  The  road  will  be  improved  from 
Vreeland  Ave.  to  the  Wesen  Brook,  and  will 
be  constructed  w-ith  the  "G.  F.  B."  compound. 

New  Mexico. 

Plans  are  being  made  to  build  an  interstate 

highway   from   Tahoka   to   Roswell,    N.    Mex. 

'   The  road  has  been  completed  part  of  the  way, 

.and  the  intervening  counties  are  preparing  for 

bond   issues. 


New  York. 
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Ohio. 

The  City  Council  ..f  r.ilc.l...  ().,  has  passed 
a  resolution  declaring  it  necessarv  to  im- 
pi;ove  Smead  .\vc..  from  Haiuroft  St',  ti.  .Mon- 
roe St.,  by  grading  and  paving. 

Oregon. 

The  citizens  nf  (lerv.iis.  (  »re.,  at  a  recent 
election  voted  in  favor  of  a  -pecial  additional 
tax  of  6  mills  for  Road  District  Xo.  7,  to  aid 
in  building  the  Pacific  Highway.  .\  commit- 
tee of  three,  consisting  of  Harrison  Jones, 
Sam  II.  Bniwn  and  Thomas  Harrison,  was 
named    to   oversee  the   work    for  the  district. 

.A.t  a  recent  meeting  of  the  taxpavers  of 
Scio,  Ore.,  a  3-mill  tax  was  voted  for  the 
further  improvement  on  the  road  between 
Scio  and  West  Scio,  aii'  .ad  extend- 

ing eastward   to  Jordai  Knad    Dis- 

trict  X6.   l.'j.     The   propositi.  .11   to  levy  a  tax 
for  road  work  in  District  Xo.  lli  was  defeated. 

The  taxpayers  of  Jordan  Valley,  C>re..  at 
a  recent  meeting  voted  a  lO-mill  tax  for  the 
purpose  of  improving  roads  in  Road  Dis- 
trict No.  25. 

Plans  are  now  under  way  for  paving  the 
entire  district  surrounding  Beauinont,  city  of 
Portland,  (Ire.,  with  the  exception  of  three 
blocks  in  the  Rossmere  district.  Tom  Hurl- 
bert  is  City   Engineer  of   Portland. 

Property  owners  on  East  Glisan  St.,  be- 
tween East  6(ith  and  East  82nd  Sts.,  city  of 
Portland,  Ore.,  have  asked  for  the  paving 
of  that  thoroughfare  with  an  inexpensive  ma- 
terial. 

Umatilla  County,  Ore.,  is  about  to  construct 
a  macadamized  road  from  Frfeewater,  Ore.,  to 
the  Washington  state  line.  Pendleton  is  the 
cotmty  seat. 

Pennsylvania. 

®The  Commissioners  of  Fairmount  Park, 
127  City  Hall,  Philadelphia,  Pa.,  have  awarded 
the  following  contracts  for  paving  work  for 
which  bids  were  opened  Dec.  21:  Class  I 
Paving — Granite  blocks,  $2.80  per  sq.  yd., 
Mack  Paving  &  Construction  Co.,  2242  Land 
Title  Bldg..  vitrified  blocks  delivered,  per 
1,000,  $25;  vitrified  blocks  furnished  and  laid, 
SI. 05;  granite  curb  0-in.  thick  and  curves,  also 
8-in.  curves.  $1.50;  6-in.  curves,  $1.95;  8-in. 
curves,  $2.30  and  $2.85;  Class  U— Asphalt 
walks.  Vulcanite  Paving  Co.,  $0.81  per  sq. 
yd.;  H.  H.  Staley,  569  Hermitage  St..  Class  V 
— Fencing,  $0..57  per  lin.  ft. ;  Class  W — Clean- 
ing wells.  Fairhill  Odorless  E.xcavating  Co., 
city.  $0.11   per  lin.   ft. 

Rhode  Island. 

The  General  .\ssembly  of  Rhode  Island 
will  shortly  be  called  upon  to  provide  for 
the  issue  and  sale  of  bonds  for  highway  pur- 
poses to  the  amount  of  $600,000. 

South  Dakota. 

According  to  reports  Lawrence  County, 
Deadwood.  S.  Dak.,  contemplates  building  a 
public  highway  from  Deadwood  and  Lead 
down  Elk  Canyon  to  the  Crystal  Cave.  They 
will  use  the  old  Burlington  road  bed  that  was 
abandoned  three  years  ago. 

The  Meade  County  Commissioners.  Sturgis. 
S.  Dak.,  on  Jan.  2  held  a  meeting  with  a  view 
of  taking  up  the  proposition  of  maint,nining 
and  building  good  public  highways.  It  is  ex- 
pected that  several  good  contracts  will  be  ad- 
vertised  in  a  short  time. 

The  Hbmestake  Mining  Co.  expects  to  build 
a  highway  more  direct  from  Camp  11,  in 
Spear  Fish  Canyon  to  Lead,  S.  Dak.  This 
will  require  a  great  deal  of  heavy  rock  work 
and  deep  excavation.  The  work  will  begin  im- 
mediately. 

Tennessee. 

®The  contract  for  the  construction  of  con- 
crete  sidewalk,  curb,  gutters   and   installation 


of  Soil  pipes  for  the  city  of  Binghamton,  Tenn., 
has  been  awarded  by  the  Board  of  Street 
Commissioners  to  liiighey  &  McTighe  ot 
Memphis,  Tenn.,  under  the  supervision  of 
Harry  N.  Pharr,  Consulting  Engineer.  The 
contract  calls  for  24.734  sq.  ft.  of  sidewalk,  at 
$0.8.7,  4,377  lin.  It.  of  curb  at  $0.29,  5,010 
lin.  ft.  of  gutters  at  $0..3C%,  1,200  cu.  yds.  of 
excavation  at  $(1.15.  19,700  sq.  vds.  of  gravel  ai 
$0.:«.8,  6  No.  1  inlets  at  $10.  200  ft.  of  24-iii. 
soil  pipe  at  $I.2o,  and  3."ill  ft.  of  .36-in.  pipe  at 
$.3.45.      I'he  total  for  the  work  is  $13,648. 

Hids  will  be  asked  within  the  next  4o  or 
(io  (lays  for  a  considerable  amount  of  roail 
work  to  be  ilone  in  .Sullivan  County,  Tenn., 
during  the  year,  amounting  to  $200,000.  Jas. 
I'".  Miller.  Indian  Springs,  Tenn.,  is  Secy, 
to  Commission. 

Landscape  .Architect  George  P..  Kessler  of 
St.  Louis,  Mo.,  has  completed  an  inspection 
of  the  proposeil  route  of  the  new  parkway. 
Riverside  Park,  with  hOrest  Hill  cemetery, 
city  of  Memphis,  Tenn.,  and  is  now  engaged 
in  preparing  blue  prints.  Tentative  plans  con- 
template the  construction  of  a  boulevard  to 
be  2-50  ft.  wide  practically  all  the  way. 

Texas. 

®The  City  Commission  of  Port  .\rtluir, 
Tex.,  has  awarded  the  following  contracts 
for  the  construction  of  shell  sidewalks,  etc. : 
Supplying  20,000  cu.  yds.  of  clam  and  20,000 
en.  yds.  of  oyster  shells,  John  T.  Ireland  & 
Co.,  at  $1.25'  for  oyster  delivered  at  place 
of  use.  and  $1.75  for  clam,  also  put  where 
used;  125,000  sq.  vds.  of  sidew-alk,  Lindsely 
&  Smith  of  Dallas.' $0.13Vj  per  sq.  ft.,  and  for 
2-5.O00  lin.  ft.  of  curbing  at  $0.42  per  lin.  ft. ; 
excavation  11,500  cu.  yds.  of  Shreveport  ditch, 
John    T.   Ireland  &  Co.,  at  $0.28. 

An  election  held  in  the  northwest  part  of 
Orange  County,  Orange,  Tex.,  on  Jan.  9,  for 
the  purpose  of  voting  on  the  issuance  of 
bonds  in  the  sum  of  $75,000  for  the  construc- 
tion of  good  roads,  is  reported  lost.  The 
proposition  was  to  build  a  road  from  Mau- 
riceville  to   Beaumont. 

The  City  Council  of  Denison,  Tex.,  has  in- 
structed City  .Attorney  James  S.  Kone  to  pre- 
pare two  ordinances,  creating  tw'o  improve- 
ment districts  which  will  be  paved  in  the  im- 
mediate future.  One  district  will  include  that 
portion  of  Main  St.  from  the  present  end  of 
the  paving,  east  to  Travis  .Ave.,  and  the  other 
will  include  the  100  block  of  North  Houston 
Ave.  and  100  block  of  East  Woodard  St. 

Washington. 

From  Bellingham,  Wash.,  comes  a  report 
that  a  petition  is  being  circulated  in  oehalf  of 
the  construction  of  a  state  aid  road  between 
Bellingham  and  Marietta,  at  a  cost  of  $50,000. 

Wisconsin. 

•{•Bids  will  be  received  until  10  a.  ni.,  Feb.  3, 
by  Board  of  Public  Works,  Racine,  Wis.,  for 
the  construction  of  10,900  sq.  yds.  of  pavement, 
2.221  lin.  ft.  concrete  gutter  and  2,723  lin.  ft. 
combined  concrete  curb  and  gutter  in  W.  6th 
St.  and  Kinzie  Ave.  P.  Connolly  is  City  En- 
gineer. 

®The  White  Construction  •  Co..  Majestic 
Bldg..  Milwaukee,  Wis.,  has  been  awarded  the 
contract  by  the  city  of  Kenosha.  Wis.,  for  the 
construction  of  9,,500  sq.  yds.  of  vitrified  brick 
pavement  for  $18,000.  The  work  includes 
5-in.  foundation,  2,200  lin.  ft.,  of  4-in,x26-in. 
sandstone  curb,  1,800  cu.  yds.  of  excavation 
and   asphalt   filler.     Bids  were  opened   Jan.   5. 

.According  to  advices  from  Aladison,  Wis., 
all  the  71  counties  in  the  state  have  peti- 
tioned for  Slate  aid  under  the  new  state  high- 
way law  except  the  counties  of  Burnett,  Calu- 
met, Iron.  Ozaukee,  Pepin  and  Vilas.  A  total 
of  $3-50,000  is  available  for  road  construction 
in  1912.  A.  R.  Hirst,  Madison,  is  State  High- 
way Commissioner. 

I'he  city  of  Woodstock,  Wis.,  is  contem- 
plating paving  and  other  municipal  improve- 
ments. The  citizens  have  voted  the  issuance 
of  bonds  to  tbff  amount  of  $2-5,000  for  the 
work. 

The  City  Council  of  Beloit,  Wis.,  has  voted 
against  the  proposed  paving  of  St.  Paul  .Ave. 
and  Back  Sts.,  and  for  the  paving  of  the  alley 


4.  indicates  wor,k  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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back  of  the  Hilton  hotel,  Broad  St.,  from 
State  to  Mill,  and  East  Grand  Ave.,  from 
Third  to   Fourth   St. 

Public  Works  Commissioner  Harry  ]•.. 
Briggs  of.  Milwaukee,  Wis.,  on  Jan,  ]o  sent 
to  the   Citv  Council   estimates   for  3.50.IJOO  sq. 


\(ls.  of  street  paving.  The  .first  estimates  will 
include  hills  in  need  o'f  permanent  pavement. 
'l"he  City  Council  of  De  Pere,  Wis.,  has  de- 
ci(k-d  to  lav  concrete  pavement  on  Main  .\ve.. 
!-\)urth  and  Fifth  Sts.,  west  side.  Plans  and 
specilications  are  now  being  prepared. 


According  to  advices  from  Wausau,  Wis., 
the  special  county  board  committee,  with  the 
County  Highway  Commissioner,  has  com- 
pleted a  map  of  state  roads  for  Marathon 
County.  It  provides  for  a  system  of  about  '2ixi 
miles  of  roads,  with  Wausau  as  the  hub. 


B  R  I  D  GE  S  —  S T E E  L     AND      CONCRETE 


Arkansas. 

4»It  is  reported  that  the  contract  for  the 
construction  of  the  proposed  new  steel  bridge 
across  the  lake  at  Lake  City,  .\rk..  will  be 
let  by  W.  A.  Mavwood,  County  Judge.  Jones- 
boro,'  Ark.,  on  Jan.  27.  The  cost  of  the  im- 
provement is  estimated  at  $.J0,O00. 

The  City  Council  of  Pine  Bluff,  .-\rk.,  has 
voted  to  confer  with  the  officials  of  the  St. 
Louis-Southwestern  R.  R.  with  a  view  of  hi- 
ducing  the  companv  to  build  a  viaduct  over  its 
tracks  on  Ohio  St.  from  Fifth  Ave.,  north 
to  Second  Ave.  W.  B.  Sorrells  is  the  Cny 
.Attorney. 

California. 

®The  Commercial  Bridge  Co.,  Los  -An- 
geles, Cal.,  has  been  awarded  the  contract 
for  the  construction  of  the  new^  county  bridge 
over  the  Escfmdido  river  in  the  east  end  of 
Escondido  vallev.  The  contract  price  was 
$1,700. 

Colorado. 

®The  contract  for  the  construction  of  a 
2.50  ft.  concrete  span  in  Las  .-Xnimas  County 
has  been  awarded  bv  the  County  Board,  Trini- 
dad, Colo.,  to  Charles  Emerick  at  $8..J0  per 
cu.  yd.  The  county  will  furnish  all  the  steel 
necessary.  G.  H.  Harlan  is  chairman  of  the 
Board;      Bids   w-ere   opened   Jan.    •"). 

Commissioners  of  Kiowa  County.  Eads. 
Colo.,  recently  inspected  a  bridge  4  miles 
south  of  Chivington  where  the  road  crosses 
Rush  Creek  and  it  was  decided  that  a  new 
structure  is  necessary.  Specifications  and 
plans  will  be  prepared  at  once  and  the  ac- 
tual work  will  probably  be  taken  up  in  the 
spring.  A  bridge  w-ill  also  be  constructed  at 
a  point  about  7%  miles  west  of  Haswell. 
where  the  county  road  crosses  the  creek. 

Florida. 

®The  Board  of  Duval  County  Commission- 
ers, Jacksonville,  Fla.,  has  awarde'd  the  con- 
tract for  the  construction  of  a  bridge  over 
McGirts  Creek  at  104th  St.  to  S.  A.  Turk- 
nett  at  $-3,900.  The  Converse  Co.  was  aw-ard- 
ed  the  contract   for  the   steel   draw   at  $."),2ntl 

Idaho. 

®The  State  Engineer,  Boise,  Idaho,  has 
awarded  the  contracts  for  the  construction  of 
bridges  at  Clear  Lakes  and  Bliss,  Idaho,  as 
follows:  Two  140-ft.  pin  connected  through 
Pratt  trusses  at  Clear  Lakes,  Idaho,  to  the 
Minneapolis  Steel  &  Machinery  Co.,  Minne- 
apolis. Minn.,  at  $11,280.  bids  opened  Jan.  4; 
one  120-ft.  thi-ough  Pratt  and  one  80-ft.  War- 
ren, both  riveted,  at  Bliss,  Idaho,  to  Charles 
G.  Sheely,  Denver.  Colo.,  at  $7.00.-),  bids 
opened  Jan.  8.  The  structures  will  include 
the  trusses,  concrete  alnitments  and  tube  piers. 

Illinois. 

^Bids  will  be  received  up  to  2  p.  m..  b'eb 
10,  at  the  Town  Clerk's  office,  St.  Jacol).  111., 
for  the  construction  of  three  reinforced  con- 
crete bridges  to  be  built  in  St.  Jacob  Town- 
ship, Madison  County,  111.  W.  P.  Sweeny, 
Town  Clerk,  St.  Jacob,  111.  Joe  Pyle  Bridge : 
Span,  14  ft. ;  roadway,  16  ft. ;  height  of  abut- 
ments, 14  ft.  Superstructure  concrete.  11. :1  cu. 
yds. ;  steel,  2,187  lbs.  Substructure  concrete, 
59.2  cu.  yds. ;  steel,  3,1-55  lbs.  Nearest  rail- 
road station,  St.  Jacob,  on  the  Vandalia,  (i 
miles.  E.xcavation  average,  about  10  ft.  in 
claj'  and  to  be  carried  about  3  ft.  below  bed 
of  stream.  Present  bridge,  wood.  Schupbach 
Bridge  :  Span,  10  ft. ;  roadway,  IG  ft. ;  Iieight 
of   abutments,   7%    ft,      Superstructure,    rein- 


fi.rced  concrete,  7.3  cu.  yds.;  steel.  1.0i4  lbs. 
Substructure,  plain  concrete.  27.0  cu.  yds. 
Nearest  railroad  station,  St.  Jacob,  2%  miles. 
Excavation  in  clay,  and  to  be  carried  2y2  ft. 
below  bed  of  stream.  Present  bridge,  wood 
floor  on  old  stone  abutments.  Lindley  Bridge : 
Span,  12  ft.:  roadway,  l(i  ft.:  height  of  abut- 
ments. 'JV2  ft.  Superstructure  concrete,  9.2 
cu.  yds. ;  steel.  1,409  lbs.  Substructure,  rein- 
forced concrete,  33.8  cu.  yds.;  steel,  1.-530  lbs. 
Nearest  railroad  station.  St.  Jacob,  about  3 
miles.  Excavation  in  clay,  and  to  be  carried 
3  ft.  below  bed  of  stream.  Present  bridge, 
wood.  Work  to  be  completed  on  or  before 
June  15,  1912.  More  detailed  information  may 
be  had  by  an  examination  of  the  plans  and 
specifications  prepared  by  the  Illinois  High- 
way Commission  which  may  be  seen  at  the 
Town  Clerk's  office  or  may  be  obtained  upon 
application  in  writing,  from  the  Illinois  High- 
way  Commission,   Springfield,   Illinois. 

4*Bids  will  be  received  by  L.  E.  McCann. 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m.  Jan.  25.  for  furnishing  the 
necessary  tools,  labor,  materials,  etc..  neces- 
sary to  remove  and  dispose  of  the  center  !)ier 
and  center  pier  protection  of  the  present  Chi- 
cago .\ve.  liridge  over  the  north  liranch  of 
the  Chicago  River :  to  pull  all  piles  of  the 
center  pier,  pier  protection,  pile  clumps  and 
dredging  the  river  as  specified  of  approxi- 
mately 15,000  cu.  yds.  of  material.  Cash  or 
certified  check  for  $-'!ilO  must  accompany  pro- 
posals. 

•^Bids  will  be  received  at  the  Town  Clerk's 
office.  Princeton,  111.,  up  to  3  p.  m.,  Jan.  2.'), 
for  the  construction  of  one  steel  bridge  in 
Princeton  Township,  Bureau  County.  Clar- 
ence .\.  Johnson,  Town  Clerk,  Princeton,  111. 
Edgewood  Bridge :  Span,  1.50  ft. :  roadway, 
18  ft. ;  height  of  abutments,  25  ft. ;  length  of 
w'ings.  24  and  28  ft.  Estimated  amount  of 
concrete  in  substructure.  304.6  cu.  yds.:  rein- 
forcing steel,  32.945  lbs.  Gravel  may  be  se- 
cured in  Bureau  Creek  for,  about  10  cts.  per 
cu.  yd. :  %  of  a  mile  from  the  bridge  site. 
This  gravel  will  probably  run  high  in  the  per 
cent  of  sand,  and  it  may  need  washing.  This 
liridge  is  located  about  3%  miles  northw'est  of 
Princeton ;  roads,  good ;  average  load,  5,000 
lbs.  Old  bridge,  200  ft.  from  proposed  site. 
Excavation,  east  side,  9  ft.  deep :  west  side. 
23  ft.  deep.  Piles  will  be  necessary.  Work 
to  be  completed  on  or  before.  Substructure, 
July  1,  1912;  superstructure,  August  15,  1912. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's 
office,  or  may  be  obtained  upon  application  in 
writing,  from  the  Illinois  Highway  Commis- 
sion, Springfield,   Illinois. 

®The  Springfield  Bridge  &  Iron  Co.,  Spring- 
field, III.,  has  been  awarded  the  contract  for 
the  erection  of  a  bridge  over  Sugar  Creek 
on  the  new  road  southeast  of  Springfield  con- 
necting the  Fox  and  Rochester  roads.  The 
contract  price  was  $3,785. 

.-\t    a    recent    meeting    of    the    City   council. 
VVaukegan,  111.,  an  ordinance  was  placed  on 
file  providing  for  the  construction  of  a  new 
reinforced  concrete  viaduct  over  the  ravine  on 
CJenesee   St. 

Further  information'  concerning  the  |)ro- 
posed  bridge  over  the  Spring  Creek  at  Ohio 
St.,  Joliet,  111.,  mentioned  in  our  last  issue, 
is  to  the  effect  that  the  City  Council  at  its  last 
meeting  instructed  that  an  appropriation  of 
$-3,300  be  included  as  the  city's  share  of  the 
expense. 


The  Board  of  Local  Improvements,  Ster- 
ling. 111.,  contemplates  the  construction  of  a 
reinforced  concrete  arch  bridge  over  the 
Broadway  ravine  in  connection  with  the  ex- 
tension of  pavement  through  the  Dillon  prop- 
erty. 

Soundings  of  the  Fox  River  were  recently 
made  at  Aurora,  III,  by  A.  N.  Johnson,  State 
Engineer  preparatory  to  draw-ing  plans  for 
the  proposed  bridge  at  New  York  St.  The 
proposition  was  mentioned  in  our  last  issue. 

Indiana. 

^•Bids  will  be  received  until  10  a.  m.,  Feb.   ' 
5.   by   Board   of   Vermillion    County   Commis- 
sioners,   Newport,    Ind.,    for   the   construction 
of    two    bridges.      H.    T.     Payne    is    County 
.\uditor. 

^Bids  will  be  received  until  1  p.  m.,  Feb. 
-5,  by  Board  of  Jackson  County  Commission- 
ers, Brownstown.  Ind.,  for  the  construction 
of  bridge  in  Salt  Creek  Township.  H.  M', 
Wacker  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
•5,  by  Board  of  Jasper  County  Commission- 
ers, Rensselaer,  Ind.,  for  the  construction  of 
four  steel  bridges  in  Kankakee  township.  J. 
P.    Hammond    is   County   Commissioner. 

A  petition  signed  by  800  citizens  has  been 
filed  w-ith  the  Gibson  County  Commissioners, 
Princeton,  Ind.,  by  the  Princeton  Commercial 
Club,  asking  for  the  construction  of  a  new 
bridge  over  the  White  Rjver  at  Hazleton 
and  it  is  expected  that  the  board  will  con- 
sult the  Kno.x  County  officials  in  regard  to 
the  matter. 

The  County  Council  has  rejected  the  req- 
uisition of  the  Elkhart  County  Commission- 
ers for  the  construction  of  piers  for  the  pro- 
posed bridge  over  the  St.  Joseph  River  on 
Elkhart    .Ave.,    Elkhart.    Ind. 

.'K  petition  is  being  circulated  in  the  Pan- 
handle shops  at  Logansport.  Ind.,  asking  the 
County  Commissioners  for  the  construction 
of  a- foot  path  on  the  18th  St.  bridge  for  the 
accommodation   of  pedestrains. 

Iowa. 

®.\s  mentioned  in  a  recent  issue  of  E.xci- 
-X'EERiNG  &  Contracting,  The  Lana  Construc- 
tion Co.,  Harlan,  la.,  'vias  awarded  the  con- 
tract for  the  construction ,  of  all  steel  and 
wooden  bridges  in  Pottawattamie  County,  la., 
for  1912.  The  bids  received  by  the  Board 
of  Supervisors  at  Council  Bluffs,  la.,  were 
as  follows:  Steel  Bridges:  Lana  Construc- 
tion Co.,  Harlan — Iti-ft.  span,  complete  except 
for  floors,  abuttments  and  caps,  $155;  2n-ft. 
$185;  24-ft.,  $2-50;  30- ft.,  $;«5 ;  .3G-ft.,  $:^85; 
40-ft..  $465;  .50-ft.,  $.575;  60-ft.,  $825:  7ii-ft.. 
$925;  80-ft.,  $1,100;  .5-in.  steel  piles,  $1.70  per 
lin.  ft. ;  %-in.  steel  web  for  pile,  60  cts. ;  steel 
cap  for  steel  pile,  $-30.  Minneapolis  Steel  & 
Machinerv  Co..  Minneapolis— Iti-ft.,  $182;  20- 
ft,  $209;  24-ft.,  $271;  30-ft.,  $;341  ;  36-ft., 
$409;  40-ft..  $490;  50-ft.,  $580;  60-ft..  $8-50: 
70- ft.,  $940;  80-ft.,  $1,150;  5-in.  pile,  $2:  web. 
8n  cts. :  cap,  $20.  Monarch  Engineering  Co., 
Falls  Citv.  Neb.— 16-ft.,  $163;  20-ft,.  S196- 
24-ft.,  $263;  30-ft.,  S-343 ;  36-ft.,  S400 ;  40-ft., 
$475;  .50-ft.,  $575;  60-ft..  $829;  70-ft.,  $.9-38; 
80ft.,  $1,125:  5-in.  piles,  $1.80:  web,  85  cts.; 
cap,  $.38.  Omaha  Structural  Iron  Works, 
Omaha.— 16-ft.,  $165;  20-ft..  $195;  24-ft.,  .f;267; 
30-ft..  $.3-32;  36-ft..  $391;  40-ft.,  ^73;  -50-ft., 
$584;  60-ft.,  $836:  70-ft.,  $938;  80-ft.,  $1,121; 
5-in.  piles,  $1.89 ;  web,  69  cts. ;  cap,  $19.  Wood- 
en Bridges ;  Lana  Construction  Co.,  Harlan — 
Superstructure,  including  joist,  floor,  railing, 
bridging  and   bolts,   attaching  joist   and   floor  ■ 


•Jr  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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to   cap,   $iM   per    lin.    ft.   of    sfandard    Ui-lt.  it  is  said  uk-  l.ri.U>    v,  il!    ..-  '.uik  is  opposite 

wide  bridge.     Red  cedar  piling,  35  cts.  a   ft.;  South    Onralui    and    ilio    >  nihern    limits    of 

white   oak  piling.   40   cts.;   caps,   §4-4.     Repair  Council   BIutTs.     .\t  \hc  l.iiur  place  4iM  acres 

work,  extra  piling,  oO  cts.  for  red  cedar  and  ">  of  land  was  purchased  months  ago,  the  iden- 

cts.   lor  white  oak;   fir  lumber   furnished  and  tity  of  the  purchaser  ha\  ui;;  been  maintained 

laid   in  place,  $-')8  per   M.      S.   E.    Wood   Co,  a  secret,   hut   it   is  ii..«    btlavod  the  purchase 

Council  Bluffs— Superstructure,  $■'<:■)»  per   ft.;  was   made    i'.>r   the    Reck    Uiand. 
red  cedar  piling.  .58%  cts. ;  white  oak.  ii5  cts. ; 

caps.  S5<i:  repair  work,  red  cedar  piling,  (in  Kansas. 
cts.;  white  oak,  (10  cts.,  fir  lumber,  S4l'.50.  City  Engineering  Dtpartnient  of  Topcka, 
Beach  Manufacturing  Co.,  Charlotte,  Mien..  Kan.,  have  plans  underway  f^r  the  construe- 
by  P.  S.  Storm,  Sioux  City — Superstructure.  tion  of  about  in  new  bridt;es  snanning  the 
$4.8!l;  red  cedar  piling,  41  cts.;  white  oak,  47  Slnmganunga  Creek.  Wlun  these  are  com- 
ets.; caps,  $4!t.50;  repair  work,  red  cedar  pil-  pleted  the  n\atter  probalilv  \\dl  be  put  before 
ing.  43  cts.;  white  oak.  47  cts.;  lumber,  $-t!l.50,  the  voters  of  the  ti>wn  au<l  ihey  will  be  asked 
Monarch  Engineering  Co.,  Falls  City,  Xeb. —  to  issue  bonds  for  monev  enough  to  replace 
Superstructure,  $4.80;  red  cedar,  piling,  43  the  bridges  owr  the  .Shunganimga  with 
cts.;  white  oak.  43%  cts.;  caps,  $4M:  repair  structures  of  concrete  construction  It  is  es- 
work,  red  cedar  piling,  45  cts.;  white  oak,  timated  that  each  new  bridge  will  cKt  $l(i,- 
46  cts. :  lumber,  $44.     The- Marsh  Engineering  nno. 

Co.,  Des  Moines,  submitted  a  bid  for  concrete  Louisiana 

bridges,  but  as  no  such  bids   had  been  aske<l  ,  „   ,         ,,  ,                    ,         ■,               i        .>.) 

for.  it  was  not  considered.     The  eompanv  of-  "l-.I^'f's  «'l'  .>e   received  umd  noon,  Jan.  .-, 

fered   to  construct   the   superstructure   at   $15  '•>   t''^  Harvev  Canal   Land  lmpr,neme:it  Co., 

per  lin.  ft.  and  the  substructure  at  $li..50  per  llarvey.   Ui.     tor   the   remov;.1   and   repair   ot 

ft.,    under    their    own     specifications.       Wing  "'«  steel  tralK-  bridge  over  the  canal      Ilenry 

walls  and  webbing  were  quoted  at  54  cts.  and  ?•    Dart,  is    President    .md    H.    II.    H.irvey    is 

foundation  piles  in  place  at  55  cts.  a  foot.  Secretary  and    Icrasiirer 

©.According  to  information  receivc<l  from  Maine. 
Theodore  S  Delay,  County  Surveyor,  Cres-  p,j,„^  ,,.,^.g  ,,^.^.„  prepared  for  the  construc- 
ton,  la.,  the  Board  of  Union  County  Commis-  jj^^  ^^  ^  „p„,  ^,pp,  j^aw  for  the  Grand  Trunk 
sioners  received  the  following  bids  for  the  ,^^.  ,^^5,,  .  j„  g^^,.  q^^.  Portland,  .Me.,  and 
constrtjction  of  all  bridges  diiriug  the  year  ^^^^  submitted  to  the  U.  S.  Engineers.  .\c- 
of  1912;  (1)  staiiding  for  the  Monarch  Engl-  ,.<,rding  to  the  plans  for  the  new  draw  the 
neering  Co.,  Falls  City,  -Nebr.;  (2)  Midlaiu  construction  throughout  will  be  of  steel  and 
Bridge  Co.,  Kansas  City.  Mo. :  (.!)  Stan.lard  ,,,^  structure  will  be  modern  in  every  detail. 
Bridge  Co..  Omaha,  Nebr..  (awarded  con-  j,,^  foundation  of  the  present  draw  is  of 
tract);  (4)  Des  Moines  Bridge  &  Iron  Works.  jpjijn^  Init  the  foundation  for  the  new  steel 
Des  Moines.  la.;  (-3)  Wheeler  Lumber.  draw^will  he  of  solid  inasourv.  The  width 
Bridge  &  Supply  Co..  Des  Moines,  la.;  ((.)  „,-  j],^  channels  between  the  approaches  and  • 
Elkhart  Bridge  &  Iron  Co.,  Elkhart.  Ind. :  ,he  foundation  pier  of  the  draw  at  the  present 
(7)  Beach  Manufacturing  Co.,  Sioux  City,  ^j^^  ;,  73  fj  1^^  jt  is  planned  to  have  great- 
la.;  (8)  Federal  Bridge  Co..  Des  Moines,  ^^  ^^,■^^^y^  ^.y^^„  the  new  draw  is  completed, 
la. ;— 

Items.  (1)        (2)        (3)       (4)        (.5)        (6)        (7)         (8) 
Hie  bridge  and  approach  superstructures,  per  lin. 

ft •            •          $2.9.S     $3.33     J3.90       •            •          J3.6.. 

Steel  girders,  20  to  28  ft.,  superstructures,  per  lin. 

ft 15.50     $3.90       5.40       6.55       6.65     $6.10     $6.1.)       6.9,. 

Steel  girders,  30  to  40  ft.,  superstructures,  per  lin. 

ft 7.50       6.95       6.60       6.90       7.95       7.13       7.30       ,.SD 

Spans,  35  ft.,  superstructures,  per  lin.  ft 7.20       6.95       6.65       S.iiO       S.OO       7.2o       i.40       S.IO 

Spans,  40  to  50  ft.,  superstructures,  per  lin.  ft •j.Oti       S.90       S.33       S.90     10.40      9.20      9.10      9.00 

Spans,  55  to  65  ft.,  superstructures,  per  lin.  ft 9.75      9.90       9.13     10.10     11.25     10.30     10.20     11.00 

Spans,  70  to  SO  ft,  superstructures,  per  lin.  ft n.OO     10.90     10.30     10.30     12.63     11.40     12.60     12.00 

Spans,  so  to  100  ft.,  superstructures,  per  lin.  ft.. .  11.7.-,     11.15     11.00     ll.,'«0     13.80     11. 8»     12.80     13.00 

Spans.  105  to  120  ft.,  superstructures,  per  lin.  ft..  •          13.85     13.50     12.10     17.00     14.4i>     l.i.60     16.01 

Bnd  plank,  each,  per  foot  of  bridge .10         .20         .10         .10         .20         .19         .24         .is 

Steel  joist   for  spans   and  approaches,    extra,    per 

foot  of  bridge 2.85      2.90       2.60       2.70      3.90       3.40       4.00       3.60 

Extra    girder    arrangement,     extra,     per     foot    of  „       „  „„       „  n , 

bridge     2.80       2.99       2.75       2.83       3.S0       3.2S       3.60      3.20 

Steel  L  rail  on  spans  and  girders,  extra,  per  foot 

of   rail .75         .95         .70         .70       1.15       1.05       l.lo       1.00 

Steel  lattice  rail  on  spans  and  girders,  extra,  per  _ 

foot  of  rail  1.00       1.20       1.00      1.00       1.60       1.3..       1.60       1.40 

lubes,  one  tube  onlv,  per  lin.  ft..  24-in 6.25       6.15       5.00.    6.00       7.25       6.30       7.00       i.OO 

ruhes.  one  tube  onlv,  per  lin.  ft.,  30-in 6.90       7.15       6.00      6.90       8.40      7.30       S.OO      8.00 

rubes,  one  tube  only,  per  lin.  ft.,  36-in 8.35       8.35       7.30       8.30     10.20       8.60-      9.00      9.00 

rubes,  one  tube  only,  per  lin.  ft.,  42-in S.SO       S.60       7..30       8.75     11.00      9.00     10.00     10.00 

rubes,  one  tube  only,  per  lin.  ft.,  4S-in 9.40       8.90       7.63     10.00     11.90       9.10     11.00     11.00 

rubes,  one  tube  onlv,  per  lin.  ft..  54-in **'**.«. 

rubes,  one  tube  only,  per  lin.  ft,  60-in »            •            *            *               „„,„.,,„,-„ 

steel  piling  and  caps,  plan  -A,"  per  lin.  ft 1.14       1.30       1.10       1.10       1.80       1.3a       1.40       l.iO 

steel  piling  and  caps,  plan  ••B,-  per  lin.  ft 2.08       2.40      2.00       2.00      2.60      2.2.0       2.40          .xj 

Steel  piling  and  caps,  plan  ■•C,"  per  lin.  ft 2.94       3.10       2.83       2.9;;       3.60      3.20      3.60       3.1j 

led  cedar  piling,  per  foot,  driven 45         .48V2     -46         .4a         .4.t         .4J         .a-         .4.* 

ied  cedar  piling,  per  fool,  f.  o.  b.  an.v  station  in 

Vnion  Co                    .                                             20         2H4     .18         .19         .19         .24         .22         .19 

Heel  caps  for  wood  bridges,  each  cap 12.45       •          10..30     12.30    18..-,0     14.00     16.00     lo.Ort 

,^r  lumber  in  place,  per  JI.,  commercial  cut 37.00     40.00     33.00     34.00    3,.im     41.00^  42.o0     39.00 

.•-ir  lumber,  f.  o.  b.  any  point  in  irnion  Co..  per  .M..  26.00     26.23     21.3     24.00     26.. .0     Jb.,o     2S.90     -S.OO 

ll       commercial  cut    


Board     of     Guthrie     County     Supervisors. 

,jrundy  Center,  la.,  are  making  arrangements 
for  the  construction  of  a  new  concrete  bridee 

'icross  the  Blackhawk  on  the  Holland  road. 
The  cost  of  the  improvement  is  estimated  at 
M,-500.     The  plan  calls  for  a  bridge  124%   ft. 

Jong,  with  an  18  ft.  roadway  in  the  clear,  and 
wo  spans  each  measuring  4.5,  ft.  The  plans 
:all    for    concrete    w-ith    steel    reinforcements. 

j  It  is  rumored  that  the  Chicago,  Rock  Isl- 
md  &  Pacific  Ry.  and  the  Chicago  &  North- 

Ivestern  Ry.  are  engaged  in  an  effort  to  secure 
he  construction  of  a  bridge  over  the  Mis- 
■ouri  River  at  Council  Bluffs,  la.  The  plans 
>f  the  Rock  Island  have,  it  is  said,  gone  so 
,ar  that  an  estimate  of  $1,000,000  has  been 
nade  for  the  project,  and  the  point  at  which 


The  present  draw  which  was  built  about  17 
years  ago  has  only  one  track  but  the  new  one 
will  be  wide  enough  to  accommodate  two 
tracks. 

Michigan. 

^Bids  will  be  received  until  2  p.  m.,  Jan. 
IT.  bv  City  Council.  St.  Joseph,  Mich.,  for  the 
construction  of  a  .viaduct  over  the  Pere  Mar- 
quette Railroad  tracks  on  Park  St.  W.  J. 
Cleary  is  City   Engineer. 

®The  Committee  cm  County  Roads  and  the 
County  Road  Commissioner  have  awarded  the 
contract  for  the  construction  of  the  sub  and 
superstructure  of  the  highway  bridge  on  the 
Gratiot  road  across  Swan  Creek  in  Sagmaw 
County,   Mich.,  to   the   Joliet   Bridge  &   Iron 


Co.,  Joliet,  III.,  at  $10,ti.50.  The  structure 
will  be  steel  plate  girder  type.  Other  bids 
received  Jan.  Id  were  as  follows:  Wynkoop 
&  McGormlev.  $12,3(j5;  Central  States  Bridge 
Co.,  $1.3,2.50;  Detroit  Bridge  &  Steel  Co.,  $7,- 
.'<.><5  (superstructure)  ;  (;.  .V.  Ijnvry,  $4,82n 
(substructure!;  William  Kieinert,  $4,182 
(substructure). 

..\dvices  from  Saginaw,  Mich,  state  that  a 
legal  dirticulty  has  arisen  in  connection  with 
the  construction  of  the  Johnson  St.  bridge 
which  apparently  may  considerably  delay  the 
work  of  replacing  the  old  bridge  now'  in  ser- 
vice. 

Minnesota. 

^•P'ids  will  lie  received  until  .April  !•,  by 
Wiiii.na  County  .Widitor.  Winona,  Minn.,  for 
the  construction  of  one  80-ft.  steel  truss 
bridge.    O.  l-t-land  is  Engineer. 

®The  Board  of  St.  l.^iuis  County  Commis- 
sioners, Duluth,  Minn.,  has  awarded  the  con- 
tract for  the  construction  of  a  2-span  bridge 
over  the  St.  Louis  River  to  the  (Continental 
Bridge   Co.,   at  $<i,4flii. 

The  Commercial  Club  of  Duluth,  Minn., 
has  passed  a  resolution  favoring  the  construc- 
tion of  a  fill  to  replace  the  bridge  on  the 
road  to  New  Duluth  at  82d  .\ve.  The  cost 
of  the  work,  according  to  an  estimate  pre- 
p;irc<l  by  City  Engineer,  is  $3,.5O0. 

K.  Oustad,  City  Bridge  Engineer,  Minne- 
apolis, Minn.,  is  making  soundings  in  the  river 
bed  just  above  St.  .Anthony  Falls  to  locate 
foundations  for  the  proposed  new  bridge  on 
Third  .Ave.  S  The  Council  has  made  an  ap- 
of  $2..50o  for  this  part  of  the 
work. 


propriation 
preliminary 


Mississippi. 


.At  a  recent  conference  with  the  city  officials 
of  Meridian,  Miss.,  R.  A.  Taylor,  Vice-Presi- 
dent and  E.  C.  Rendel,  General  Superinten- 
dent of  the  Mobile  &  Ohio  Railroad,  asked 
that  the  matter  of  building  a  subway  or  via- 
duct over  the  tracks  at  22d  Ave.  crossing 
be  held  up  until  the  yards  of  the  company 
he  moved  to  a  site  southwest  of  the  city. 

Montana. 

©Commissioners  of  Madison  County,  \'ir- 
ginia  City,  Mont.,  have  awarded  the  contract 
for  the  construction  of  a  bridge  across  the 
Ruby  River  about  3  miles  from  Twin  Bridges, 
replacing  the  Closton  bridge,  to  W'illiam  Wil- 
cox, Sheridan,  Mont.,  at  $1,.550.  F.  W.  Som- 
mers  at  $1,U28  was  the  only  other  bidder  on 
the  work. 

Nebraska. 

®The  Sanitary  District  No.  1,  Lancaster 
County,  Brownell  Block.  Lincoln,  Nebr.,  has 
awarded  the  contract  for  the  construction  of 
four  bridges  over  the  new  drainage  ditch  to 
the  Nebraska  Construction  Co.,  12th  and  Ohio 
St..  Lincoln  Nebr.  Bids  were  opened  by  S. 
B.  Hohmann.  Chairman  of  the  Board,  Jan.  8, 
The  contract  price  was  $1,800. 

®The  W'estern  Bridge  &  Construction  Co.. 
Omaha,  Nebr..  has  been  awarded  the  contract 
for  the  construction  of  all  steel  and  wooden 
bridges  that  may  be  built  in  York  County, 
Nebr.,  during  the  year  of  1012.  Bids  were 
opened  Jan.  !).  H.  F.  Chapin  is  County  CPerk, 
York,   Nebr. 

City  Council  of  Omaha,  Nebr..  has  ap- 
proved the  contract  drawn  by  the  railroads 
interested  in  rccnnstruction  of  the  lltli  .St. 
viaduct 

New  Jersey. 

Senator  Johnson  of  Bergen  County,  accord- 
ing to  information  received  from  Hackensack, 
N.  J.,  in  an  effort  to  arrive  at  something  tang- 
ible in  the  proposition  to  construct  an  inter- 
state bridge  between  New  York  Citv  and  New 
Jersey,  is  preparing  to  introduce  at  the  com- 
ing session  of  the  Legislature  a  bill  to  pro- 
vide an  appropriation  of  $2.5,000  to  be  used 
with  a  like  appropriation  from  New  York 
Stale  in  making  borings  and  preparing  esti- 
mates of  the  cost  of  a  bridge  across  the  Hud- 
son at  Fifty-ninth  St.,  Trenton,  N.  J. 


idicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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North  Carolina. 

A  delegation  of  citizens  from  Lincoln  Comi- 
ty recently  conferred  with  W.  M.  Long,  chair- 
man of  the  Mecklenburg  Comity  Board, 
Charlotte,  N.  C,  in  regard  to  the  construction 
of  a  bridge  over  the  Catawba  River  connect- 
ing Lincoln  and  Mecklenburg  counties.  The 
idea  is  to  construct  a  bridge  at  either  Gra- 
ham's or  Sherrill's,  the  choice  of  the  one 
or  the  other  to  be  made  by  the  commissioners 
of  the  two  counties  jointly  and  the  cost  to  be 
shared  equallv. 

Ohio. 

®The  contract  for  the  construction  of  tlic 
bascule  span  of  the  Cherry  St.  bridge,  Toledo. 
O.,  has  been  awarded  the  Scherzer  Rolling 
Lift  Bridge  Co.,  Chicago,  III,  at  $13-2.i)80.  The 
work  will  include  the  com])lete  construction 
and  installation.  Bids  were  opened  by  Depart- 
ment of  Public  Service,  F.  G.  Stockton,  Secy., 
Dec.  .X 

Oregon. 

©According  to  information  received  from 
Roseburg,  Ore.,  the  County  Court  of  Douglas 
County  has  awarded  the  contract  for  the  erec- 
tion of  the  Browns  Ferry,  L'mpqua  and 
Winston  bridges  to  the  Portland  Bridge  Co., 
at  a  cost  of  $|-_',000,  plus  the  approaches, 
which  probably  will  total  about  $L000.  The 
contract  of  retiniliering  and  otherwise  im- 
proving the  Winchester  bridge  was  awarded 
to  the  Columbia  Bridge  Co.,  of  Portland,  at  a 
cost  of  $8,400.  There  were  seven  bidders  for 
the  former  contract :  Work  on  the  bridges 
w'ill  be  commenced  early  in  the  spring. 

Thomas  Hurlburt,  City  Engineer,  Portland, 
Ore.,  has  prepared  plans  showing  the  eleva- 
tions of  the  river  bottom  from  Grover  St.  on 
the  west  side  to  Beacon  St.  on  the  east  side 
preparatory  to  making  an  estimate  of  the 
probable  cost  of  building  a  bridge  over  the 
river  at  that  place.  The  length  of  the  struc- 
ture would  be  about  3,000  ft.  and  the  Beacon 
.St.  approach  would  be  at  an  elevation  of  117. •") 
ft.  The  cost  of  the  improvement,  it  is  be- 
lieved, will  not  exceed  $800,000. 

A  delegation  of  citizens  of  Nehalem  Val- 
ley has  presented  to  the  County  Court,  Astor- 
ia, Ore.,  a  petition  for  the  construction  of 
a  bridge  over  the  Nehalem  River  about  o 
miles  below  Jewell,  Clatsop  County.  Ore.  The 


)iroposed  bridge  will  be  about  1-50  ft.  in  lengtli, 
and    its   estimated   cost   will   be   about   $3,000. 

Pennsylvania. 

®rhe  Heyl-Patterson  Construction  Co.. 
Pittsburg,  Pa.,  has  been  awarded  the  contract 
for  tlie  erection  of  the  new  steel  coal  handling 
bridge  at  the  Northwestern  Fuel  Company's 
dock  No.  2,  St.  Louis  Bay,  Superior,  Wis. 
The  contract  price  was  $-50,000. 

®Drake  &  Stratton  Co.,  Philadelphia,  Pa., 
has  been  awarded  the  contract  for  the  con- 
struction of  the  Monongahela  river  bridge  at 
Brownsville,  Pa.,  to  be  built  for  the  Pennsyl- 
vania railroad.  The  structure  will  be  a  two- 
track  span,  the  main  river  span  being  a  truss 
4(11  ft.  center  to  center  of  the  piers,  with 
deck  girder  approaches  of  100  ft.  span.  The 
bridge  wmU  give  a  clearance  of  52  ft.  from  the 
under   side  of    the   truss   to   the   pool   level. 

.-\s  a  result  of  the  decision  of  the  Middle- 
town  &  Elizabethtown  St,  Railway  Co.  to 
change  the  route  of  its  line  through  Royalton, 
Pa.,  it  will  be  necessary  to  construct  a  new 
bridge  over  Swatara  Creek  at  Middletown, 
The  old  structure  and  the  one  crossing  the 
tracks  of  the  Pennsylvania  R.  R.  at  Royalton 
are  both  considered  too  weak  to  permit  any 
heavy   traffic. 

The  matter  of  building  a  free  county  bridge 
over  the  river  between  Monessen,  Pa.,  and 
Donora  is  strongly  agitated  in  that  vicinity. 
It  is  suggested  that  the  structure  could  be 
erected  jointly  by  Washington  and  Westmore- 
land counties  and  an  expense  of  not  more 
tha.i  $300,000  incurred. 

Burgess  Alexander,  Chambersburg,  Pa.,  has 
approved  amendments  to  the  ordinances  for 
the  highline  through  the  city,  in  which  two 
bridges  are  to  be  built  of  concrete  instead  of 
steel. 

South  Dakota. 

•|«P>ids  will  be  received  by  the  Board  of 
Butte  County  Commissioners  at  the  office  of 
D.  C-  Barr,  County  Auditor,  Bellefourchc,  S. 
Dak.,  until  noon,  Feb.  fi,  for  the  construction 
of  all  wooden  bridges  and  for  all  pile  work 
which  may  be  needed  in  the  county  during 
the  year  commencing  March  1,  1912,  and  end- 
ing Feb.  28,  1013.  All  bridge  work  is  to  be 
performed  at  so  much  per  Hn.  ft.  and  all  pile 
work,  so  much  per  pile.  The  county  will  fur- 
nish   all    materials.      Plans    and    specifications 


:u\  on  file  with  the  County  .A.uditor.  A  certi- 
fied check  for  $100  must  be  filed  with  each 
bid. 

^Bids  will  be  received  until  noon,  Feb,  6, 
by  Board  of  Butte  County  Commissioners,  at 
the  otlice  of  D.  C.  Barr,  County  Auditor, 
Bellefourchc,  S.  Dak.,  for  the  construction  of 
all  steel  bridges  required  during  the  year  of 
1912.  .iMl  bids  must  be  per  lin.  ft.  of  both 
sub  and  superstructure.  A  certified  check  for 
$1,000  must  be  filed  with  each  bid. 

Tennessee. 

Lexington  County  Court,  Henderson,  Tenn., 
has  made  an  appropriation  for  the  construc- 
tion of  an  iron  bridge  over  Beech  River  at 
McHanev's   mill. 

Utah. 

®The  Board  of  Public  Works,  Salt  Lake 
City,  Utah,  has  awarded  the  contract  for  the 
construction  of  the  new  Ninth  South  St. 
bridge  over  the  Jordan  River  to  A.  A.  Clark 
at  $0,981.  The  next  low  bid  for  the  work 
was  that  of  Joseph  Burke  &  Co.,  at  $7,6(!.j. 
Bids  were  opened  Dec.  29  at  the  office  of  H. 
G.  McMillan,  chairman  of  the  Board. 

Virginia. 

©Information  received  from  Charleston,  W. 
Va.,  is  to  the  efTect  that  the  contract  for  the 
construction  of  the  county  bridge  over  the 
Poca  River  near  the  mouth  of  Kelly  Creek, 
has  been  awarded  to  the  Owego  Bridge  Co., 
Owego,  N.  Y.  By  terms  of  the  contract  the 
work  is  to  be  completed  by  May  5. 

Wisconsin. 

At  a  recent  meeting  of  the  City  Council  of 
New  London,  Wis.,  the  City  Council  received 
an  ordinance  providing  for  the  issuance  of 
bonds  to  the  amount  of  $15,000  for  the  con- 
struction of  a  new  bridge  across  the  Wolf 
River. 

The  State  Railroad  Commission  of  Wiscon- 
sin has  instructed  the  city  of  La  Crosse,  Wis., 
and  the  Chicago,  Milw^au'kee  &  St.  Paul  R.  R. 
to  erect  a  new  viaduct  over  the  railroad  tracks 
at  Rose  St.  to  replace  the  old  structure  now 
in  use.  It  is  also  recommended  that  the 
LaCrosse  City  Ry.  Co.  remove  its  tracks  from 
Mill  St.,  and  cross  the  new  viaduct.  It  is 
estimated  that  the  city's  share  of  the  ex- 
pense will  be  about  $13,000  and  the  railroad's 
about  $18,000. 
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Florida. 

4«Bids  will  be  received  until  10  a.  m.,  Feb. 
1,  by  Trustees  of  the  Internal  Improvement 
Fund,  J.  C.  Luning,  Secy.,  State  Capitol,  Tal- 
lahassee, Fla.,  for  the  construction  of  a  con- 
crete lock  in  the  Miami  Drainage  Canal  about 
4  miles  from  Miami.  Plans  and  specifications 
are  on  file  with  J.  O.  Wright,  Chief  Drainage 
Engineer,  Tallahassee.  Fla.  Bids  should  be 
addressed  to  A.  W.  Gilchrist,  Chairman  of  the 
Trustees. 

Illinois. 

®Bids  were  opened  Jan.  3  by  Hanover 
Drainage  and  Levee  District,  Clinton  County, 
for  cleaning  out,  dcepenin.g  and  widening  main 
ditch  and  lateral  No.  1.  The  contract  for  the 
78,000  cu.  yds.  of  excavation  was  let  to  Lewis 
&  Davis,  Urbana,  111.,  at  9.96  cts.  per  cu,  yd. 
The  contract  for  removal  of  bridges  was  let 
to  J.  B.  Brueggemann  at  $399. 

The  Richland  Creek  Drainage  District  No. 
2  has  been  organized  by  land  owners  of 
Smithson  township  for  the  purpose  of  extend- 
ing the  system  now  under  construction  bv 
District  No.  1  from  Belleville  to  a  point  in 
Prairie  du  Long  township,  making  a  system 
nine  miles  long.  Surveys  for  the  extension 
have  been  made  iiv  Walter  C.  Wolf,  assistant 
county  surveyor,  Belleville,  111.,  and  the  cost 
estimated  at  about  $25,000. 


Iowa. 

®Bids  were  opened  Dec.  28  by  C.  O.  Dixon, 
auditor  Calhoun  county,  Rockwell  City,  la., 
for  the  construction  of  Drainage  District  No. 
149,  the  contracts  being  let  as  follows :  Lanes- 
boro  Cement  Tile  Co.,  Lanesboro,  Iowa,  for 
all  tile  on  line  of  drain,  $10,788;  Harry  Mc- 
Caullev,  Lake  City,  la.,  for  all  labor  for  Sec. 
1,  4,  5,  0  and  7,  $2,042;  S.  M.  Grant,  Lake  City, 
la.,  for  all  labor  for  Sec.  9,  $771;  Scott  & 
Scroggins,  Lake  City,  la.,  for  all  labor  for 
Sec.  2,  $500 ;  J,  H.  Larison,  Lanesboro.  la.,  for 
all  labor  for  Sec,  3,  8  and  10,  $1,355.  The 
approximate  number  of  feet  of  the  difTerent 
sizes  of  tile  are  as  follows:  2,000  ft  32-in., 
2,500  ft.  28-in.,  1.700  ft.  24-in.,  1,200  ft  22-in 
5,900  ft.  20-in.,  1,500  ft.  18-in.,  5,000  ft.  Ifi-in., 
9,400  ft.  15-in.,  2,400  ft.  ■12-in.,  5,000  ft  10  in 
4,000  ft.  8-in.,  2,700  ft.  0-in.,  1,300  ft.  6-in. 

A  considerable  amount  of  drainage  work  is 
projected  in  Davis  county,  la.  Among  this  is 
the  work  of  straightening  a  creek  for  about  15 
miles.  Preliminary  surveys  for  the  latter 
work  are  now  being  made  by  Chas.  H."  Mur- 
phy, county  engineer,  Bfoomficld,  la. 

Montana. 

The  county  commissioners  at  Billings, 
Mont.,  have  awarded  the  contract  for  the 
construction  of  rip  rap  work  on  the  Yellow- 
stone River  north  of  Huntley  and   for  exca- 


vating a  new  channel  to  change  the  course  of 
the  river  to  Frady  &  Denton,  at  $0,700. 

North  Carolina. 

^Bids  will  be  received  until  noon,  Feb.  16, 
by  G.  V.  Richardson,  Chairman  of  the  Board 
of  Mosely  Creek  Drainage  Commissioners, 
Dover,  N.  C,  for  the  constructions  of  drain- 
age canals.  The  work  will  include  about 
415,000  cu.  yds.  and  the  canals  will  be  14  miles 
in  length.  Plans  and  specifications  are  on  file 
with  R.  R.  Eagle,  Engineer,  New  Bern,  N.  C. 
.A.  certified  check  for  $1,000,  payable  to  the 
Chairman,  must  be  filed  with  each  bid. 

The  Board  of  Engineers  of  the  LInited 
States  Army  has  presented  its  report  on  tlie 
proposed  system  of  inland  waterways  from 
Beaufort  to  Boston,  ^lass.  The  report  pro|)er 
deals  with  the  first  section  of  the  project  which 
is  the  part  north  of  Beaufort.  Between  Beau- 
fort, N.  C,  and  Chesapeake  Bay  an  inland  wa- 
terway, 12  ft.  deep,  is  recommended.  This  wa- 
terway will  be  provided  by  deepening  the  pres- 
ent canal  between  Beaufort  inlet  and  Pam- 
lico Sound  from  10  ft.  to  12  ft. ;  by  the  pur- 
chase of  the  present  Albemarle  and  Chesa- 
peake Canal,  between  Currituck  Sound  and 
Elizabeth  River,  provided  it  can  be  purchased 
for  $500,000.  The  estimated  cost  of  this  sec- 
tion is  $.5,400,000,  The  chief  of  engineers 
recommends  the  purchase  of  the  Chesapeake 
Bay  and  Delaware  River  Canal  at  a  price  not 


4-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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to  exceed  $2,500,000,  and  its  alteration  to  a 
tide  level  canal  of  25  ft.  depth.  The  final 
cost  of  this  canal  is  estimated  at  $9,!iU0,000. 
For  the  stretch  from  Delaware  River  to  New 
Yory  Bay  the  board  prepared  plans  for  a  ca- 
nal to  rnn  from  the  Delaware  River  at  Bord- 
entown,  X.  J.-  northeastwardly,  'M  miles  tn 
Raritan  Bay,  at  a  total  cost  of  $t5,0riiMiii0, 
The  board  recommends  that  the  construcliim 
of  this  section  be  deferred  until  after  the 
construction  of  the  two  more  southerly  sec- 
tions and  the  plant  now  at  work  on  the  Pan- 
ama Canal  be  available  for  the  work.  Be- 
tween New  York  Bay  and  the  eastern  end  of 
Lon.c;  Island  Sound  no  work  is  necessary.  Tlic 
plans  for  the  section  from  Long;  Island  .Sound 
to  Xarragansctt  Bay  are  for  a  canal  18  ft. 
deep,  with  125  ft.  width  from  Fisher's  Isl- 
and Sound  to  the  west  side  of  Narragansett 
Bay,  following  the  southern  coast  of  Rhode 
Island.  The  total  length  wotdd  be  'K  miles 
and  cost  $12,200,000.     The  board  recommends 


and  that  it  is  not  advisable  t. 
tiations  n^nv  lor  llie  purcliase 


that  it  is  not  advisable  to  undertake  the  con- 
struction of  this  portion  ui  the  proposed  wat- 
erway now.  The  report  .>i  the  engineering 
department  is  that  tlierc  is  no  commercial 
necessity  to  justii\-  the  c  instruction  of  a  ca- 
nal   between    Narragansett    Bav    and    Boston, 

enter  into  nego- 
•  i  the  Cape  Cod 
Canal. 

Mississippi. 

®Bi(ls  were  ojiened  Dec.  .30  by  the  Mary 
.Viae  Plantation  Co.,  Memphis.  Tcnn.,  for  the 
construction  of  210,000  cu.  yds.  of  dredge 
ditches  and  210.000  cu.  yds.  of  lateral  ditches 
for  a  drainage  system  in  the  vicinity  of  Robin- 
sonville.  Miss.  The  contract  for  the  dredge 
work  was  let  to  the  Lewis  Engineering  & 
Construction  Co..  of  Knoxville,  Tenn..  at 
.0V4  cts.  per  cu.  yd. :  the  contract  for  all  the 
lateral  ditches  was  let  to  Lawrence  Bros.  & 
Co,   Memphis,  Tenn.,  at   12.0  cts.  per  cu.  yd. 


Texas. 

The  Texas  Bldg.  Co.,  Fort  Worth,  Tex., 
has  about  200,000  cu.  yds.  of  dirt  work  to  sub- 
let.    Work  must  be   let   by  Jan.  20. 

Plans  are  under  consideration  for  the  for- 
matiun  of  a  district  for  the  protection  of  land 
along  the  Rio  (7r:.nde  in  the  vicinity  of  El 
Paso.  It  is  estimated  that  the  cost  of  the 
work  will  be  about  $10,000.  Felix  Martinez, 
El  Paso,  is  interested. 

Washington. 

The  expenditure  of  about  $130,000  has  been 
authorized  by  the  secretary  of  the  interior 
for  the  construction  of  a  number  of  laterals 
and  for  enlarging  and  extending  part  of  the 
existing  canals  in  order  to  complete  the  Sun- 
nyside  unit  of  the  ^'akinla  Project.  C.  II. 
Swigart,  North  Yakima,  Wash.,  is  supervising 
engineer  Yakima  Project ;  I''rnest  McCullough, 
Siumyside,  Wash.,  is  project  engineer  of  the 
Sunnvside  I'nit. 


Alabama. 

Jefferson  County  Engineer  Jerry  Gwin.  Bir- 
mingham, .Ma.,  is  completing  plans  for  the 
construction  of  a  waterworks  system  at  the 
Red  iMountain  camp  for  tuberculosis  pa- 
tients. 

Arizona. 

The  Inspiration  Copper  Co..  according  to 
advices  from  Globe,  Ariz.,  will  begin  imme- 
diately the  construction  of  the  storage  dam 
across  Pinal  creek,  near  Wheatfield.  The 
dam  will  be  used  -to  store  flood  waters  of 
Pinal  Creek  and  will  be  the  chief  source 
of  water  supply  for  the  proposed  new  con- 
centrator. 

California. 

Preliminary  to  acquiring  a  municipal  wat- 
er plant  the  City  Trustees  of  Tulare,  Cal., 
have  asked  the  present  water  company  to  place 
a  valuation  on  its  plant.  Consulting  Engineer 
Robson  of  Sloan  &  Robson,  San  Francisco, 
Cal,,  has  placed  the  cost  of  a  new  system  at 
$1.50.000  and  anpraised  the  private  oper- 
ating plant  at  $42,000. 

Colorado. 

The  town  of  Olathe,  Colo.,  is  offering  bonds 
in  the  sum  of  $65,000  for  sale,  the  proceeds 
of  which  w^ill  be  used  for  the  purpose  of 
constructing  an  up-to-date  waterworks  sys- 
tem. The  new  supply  will  be  brought  bv  a 
gravity  .svstem  from  a  point  25  miles  to  the 
southwest  of  the  city.  The  pipes  will  run 
through  an  irrigated  farming  country  and  in 
addition  will  sunply  the  country  population 
tributary  to  its  line  for  a  distance  of  about 
'   18  miles. 

Florida. 

Bonds  to  the  amount  of  $30,000  have  been 
voted  by  the  citizens  of  Madison.  Fla..  for  the 
purpose  of  purchasing  the  present  water  works 
and  electric  light  plants. 

Georgia. 

•J»Bids  will  be  received  until  noon.  Jan.  20. 
bv  Boyce  Ficklen,  Jr.,  city  clerk,  Washington, 
Ga..   for   the    construction    of   an   addition    to 


system  on  the  west  bench  and   for  a  gravity 
system    from   Mink  and   Gibson  Jack   Creeks. 

Illinois. 

^Bids  will  be  received  until  3  p.  nr.,  Jan. 
2.3,  by  Board  of  Local  Improvements,  New 
.'\thens,  III.,  for  the  construction  of  a  water 
distributing  system  consisting  of  atout  4. miles 
of  water  mains  with  necessary  valves  and  hy- 
drants.    G.  C.  Probst  is  Mayor. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111,, 
until  11  a.  m.,  Jan.  20,  for  furnishing  and 
delivering  approximately  00,000  lbs,  of  lead 
pipe  to  the  city  water  works  shop,  2354  S.  .Ash- 
land Ave.  The  pipe  shall  be  made  of  what 
is  commercially  known  as  "new  lead"  and 
shall  be  99'/c  pure.  05%  of  contract  shall  be 
1  in.  in  diameter,  weight  1%  lbs.  per  lin.  ft., 
and  the  balance  as  follows :  %-in..  2%  lbs. 
per  lin.  ft.,;  %-in.,  3  lbs.  per  lin.  ft.;  1-in..  4 
lbs.  per  lin.  ft.;  IVi-in.,  7%  lbs.  per  lin.  ft.;  2- 
in..  10'^  lbs.  per  lin.  ft.  Cash  or  certified 
check  for  $150  must  accompany  proposal. 

•J«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Jan.  20,  for  furnishing  and 
delivering  to  the  various  pumping  stations  of 
the  city  0,000  gals,  of  engine  oil,  lO.loO  gals. 
of  cylinder  oil,  and  200  gals,  dynamo  oil  (ap- 
proximate quantities)  during  the  year  1912; 
general  requirements  are  as  follows :  No.  1 
cvlinder  oil,  specific  gravity,  not  more  than 
2'6°  nor  less  thaji  23°,  flash  point  595°  F.,  free 
from  mineral  acids  and  fatty  acids;  engine  oil, 
specific  gravity,  not  more  than  '32°  and  less 
than  30°,  Baumc,  flash  point  400°  F..  cold  test, 
will  not  congeal  above  45°  F.  Cash  or  cer- 
tified check  for  $200  must  accompany  pro- 
posal. • 

•l-Bids  will  be  received  l)y  L-  E-  McGann, 
Commissioner  of  Public  Works.  Chicago,  III., 
until    11   a.    m.,   Jan.   20.    for    furnishing   and 


of    various   kinds,  .500  lbs.     Cash   or  certified 
check  for  $200  must  accompany  proposal. 

•J«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Jan.  20,  for  furnishing  and 
delivering  to  the  city  water  works  shops,  23.54 
S.  .Ashland  .Xvc., '4,000  rubber  gaskets  8-15/10 
ins.  outside  diameter,  0-11/10  ins.  inside  diam- 
eter, weight  3  oz. ;  1,000  rubber  gaskets, 
10-15/10  ins.  O.  D.,  8-7/10  ins.  I.  D.,  weight 
5%  oz.,  thickness  %  in.,  and  rubber  hydrant 
valves  as  follows :  2,000  5%  ins.  O.  D.,  2  ins. 
I.  D.,  1  in.  thick,  weight  19  oz. ;  .500  0-9/10 
ins.  O.  D.,  2-1.5/10  ins.  I.  D..  thickness  1.5/10 
in.,  weight  22  oz. ;  1,000  4%  ins.  O.  D.,  %  in. 
I.  D,,  thickness  9/10  in.,  weight  10V4  oz.;  100 
3-15/10  O.  D.,  1  in.  I.  D.,  %  in.  thick,  weight 
9%  oz.  Cash  or  certified  check  for  $150  must 
accompany   proposal. 

•I«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III., 
until  11  a.  m.,  Jan.  20,  for  furnishing  and 
delivering  approximately  200,000  lbs.  of  99.5% 
pure  pig  lead  as  follows :  Pipe  yard  "A," 
.•\vers  Ave.  and  Wabansia  .Ave.,  20,000  lbs. ; 
"B,"  2354  S.  Ashland  Ave..  70,000  lbs. ;  "Water 
Works  Shops,"  2304  S.  Ashland  Ave.,  10,000 
lbs.:  "E,"  104th  St.  and  Stewart  Ave.,  100,000 
lbs.  Cash  or  certified  check  for  $500  must 
accompany  proposal. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Jan.  23,  for  furnishing  ap- 
proximately 2,000  bbls.  of  natural  cement  and 
200  bbls.  of  Portland  cement,  to  the  following 
yards  :  "A,"  Avers  Ave.  and  Wabansia  .\ve. ; 
"B."  2354  S.  Ashland  Ave. ;  "C,"  49th  PI.  and 
Union  Ave.;  "E,"  I04th  St.  and  Stewart  Ave. 
Cash  or  certified  check  for  $150  must  accom- 
pany proposal. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III., 
until   11  a.  m.,  Jan.  23,  for  furnishing  to  the 


delivering  to  the  city  water  works  shops,  23.54      meter   mechanical    shops,    1330    Indiana    Ave. 


S.'  .Ashland  .Ave.,  approximately  40.000  lbs.  of 
plumber's  refined  metal  solder.  .All  solder 
shall  consist  of  37  parts  new  tin.  03  parts  lead, 
with  a  tract  of  antimony,  and  shall  be  de- 
livered in  IVz-lb.  bars.  Cash  or  certified  check 
for  $100  must  accompanying  proposa' 


gate  valves  as  follows:  100  3-in.,  30  4-in.,  20 
0-in.,  10  8-in.,  2  10-in.  The  valves  are  to  be 
parallel  seat  valves,  with  loose  discs,  and  the 
mechanism  such  that  in  closing,  the  travel 
of  the  discs  shall  cease  before  they  begin  to 
seat.    The  seats,  disc  ring  ai^d  spindle  of  each 


the  water  works  plant.  ^_^_      ^ ^ 

4*Bids     will     be     received    until    8     p.    m.,       '  J.Iiids  will  be  received  by  L."  E.   McGann.      gate  valve  shall  be  of  solid  bronze.     Cash  or 
Jan.   25.   by   Board  of   Water   Commissioners,      Commissioner  of  Public  Works,  Chicago,  111..      certified  check  for  $100  must  accompany  pro- 


W.  H.  Fetner,  chairman,  Macon,  Ga.,   for  the       until    1 1    a.    m.,   Jan.   20,    for    furnishing   and 
i..-_:_,.!.       _     .     J.,-       •    _     r     -     1.      TIT  delivering    to    the    various    pumping    stations 

packing  as  follows:  Ring,  spiral  coil,  sec- 
tional ring,  or  strip  metal. for  steam  pressure 
over  100  lbs.,  l,.5O0  lbs.,  steam  pressure  less 
than  100  lbs.,  1,.500  lbs.;  ring,  sectional,  coil 
and  combination  hot  water  packing  for  water 


furnishing    and    delivering    f.    o.    b.,    Macon 
cast   iron   pipe   and    special   castings. 

The  Water  Board  of  Columbus,  Ga.,  Harry 
L.  Williams,  secy.,  has  asked  the  City  Council 
for  $.3.50,000  in  addition  to  the  sum  now  avail- 
able for  the  purpose  of  putting  in  a  v  ater- 
works   system. 

Idaho. 

City  Engineer  Congdon  of  Pocatello,  Ida.. 
has  reported  to  the  City  Council  the  comple- 
tion   of    preliminary    surveys    for   a    pumnin 


posal. 

•{•Bids  will  be  received  until  11  a.  m.,  Jan. 
24.  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering to  the  water  works  shops,  23.52  S. 
.Ashland  .Ave.,  corporation  ferrules  as  follows: 
1.5.000  %-in.,   100   1-in.,   100   l^/i-in.,  200  2-in., 


•790°   F     175  lbs.  pressure.  900  lbs. ;  hydraulic  400  1-in.   ferrules  without  couplings,  and  400 

packing  of  various  kinds,  -3,000  lbs.;  sheet  rub-  1-in.  octagonal  head  galvanized  iron  caps.   The 

ber  packing.  Ebonite.  Rainbow  or  equal;  high  composition  of  ferrules  to  consist  of  80  to  84 

pressure  cloth-inserted   packing,  asbestos  fibre  per  cent  copper,  5  to  9  per  cent  tin,  8  to  12  per 

sheet   packing,   etc.,    1,200   lbs.;    rope   packings  cent  zinc,  and  nc 


not  over  2  per  cent  lead.    Cash 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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or  certified  check  for  $000  must  accompany 
proposal. 

^•Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m..  Jan.  23,  for  furnishing  and 
delivering  approximately  33.'20O  lbs.  of  imrc 
white  cotton  waste  to  the  various  puniping 
stations.  Cash  or  certified  check  for  $'Jon 
must  accompany  proposal. 

•^Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  III, 
until  11  a.  m.,  Jan.  24,  for  furnishing  to  the 
bureau  of  engineering  approximately  1,000  cu. 
yds.  sand  for  mason  work.  Cash  or  certified 
check  for  $100  must  accompany  proposal. 

Mayor  Joseph  Paden  of  Evanston.  111.,  has 
suggested  to  the  Town  Council  the  install- 
ation of  a  sand  filtration  plant  to  purify  the 
water  supply  of  Evanston.  Northwestern 
University  has  offered  the  town  2%  acres 
near  the  water  tower  for  the  improvement. 

The  Village  Council  of  Tampico,  III,  has 
accepted  plans  and  specifications  prepared  In- 
Consulting  Engineer  Arthur  M,  Morgan,  lliO 
W.  Jackson  Blvd.,  Chicago,  III,  for  the  con- 
struction of  a  new  waterworks  in  Tampico, 
at  an  estimated  cost  of  $16,000. 

Indiana. 

The  new  Town  Council  of  Owensville,  Ind., 
is  in  favor  of  the  installation  of  a  waterworks 
system.  It  is  probable  that  plans  and  speci- 
fications for  the  improvement  will  be  prepared 
by  the  last   of   the   month. 

Iowa. 

The  voters  of  Central  City,  la.,  have  sig- 
ned a  petition  asking  the  Council  to  call  a 
special  election  on  the  proposition  of  issuing 
$10,000  bonds  for  the  purpose  of  installing 
a  water  system,  chiefiy  for  protection  from 
fire. 

Kansas. 

®The  Des  Moines  Bridge  &  Iron  Co.,  Des 
Moines,  la.,  has  been  awarded  the  contract 
by  the  City  Council  of  Waterville,  Kans.,  R. 
Smith,  Citv  Clerk,  for  the  entire  construction 
of  a  waterworks  and  electric  lighting  system 
for  $27,070.  Bids  were  opened  Dec.  29.  Con- 
tract let  Jan.  10. 

Kentucky. 

The  Paducah  Water  Co.,  Padncah,  Kv., 
has  increased  its  capital  stock  from  $250,000  to 
$300,0110.  Improvements  costing  several  thou- 
sand  dollars   are  being  considered. 

The  Waterworks  Commissioners  of  Coving- 
ton, Ky.,  in  their  annual  renort  to  the  ~ity 
Council  recommends  the  installation  of  a  30- 
in.  supplementary  main  from  the  Covington 
reservoir  to  cross  the  Licking  river  at  La- 
tonia  and  to  connect  with  the  10-in.  main  in 
Madison  Ave.  The  Commissioners  also 
recommend  a  10-in.  main  crossing  the  Lick- 
ing river  over  the  Newport  and  Covington 
bridge  be  done  away  with  and  a  20-in.  main 
be  installed  in  its  place;  also  the  purchase 
of  the  Kenton  Water  Co.'s  plant  in  Latonia. 

Maryland. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  awarded  the  following  contracts  for  the 
furnishing  of  supplies  to  the  water  depart- 
ment: S.  K.  Carr  &  Co.,  Baltimore,  iron 
castings,  $0,4.')0 :  William  Gisriel  &  Son,  Balti- 
more, brass  castings,  $5,745 ;  William  H.  Whit- 
ing &  Co.,  Baltimore,  jute,  packing  and  cot- 
ton   waste,   $1,167. 

Sanuiel  Williams,  223  N.  Calvert  St.,  Bal- 
timore, Md.,  has  been  retained  by  the  city  of 
Williamsport,  Md.,  for  the  construction  of  a 
waterworks,  to  cost  about  $25,000. 

Massachusetts. 

The  Board  of  Water  Commissioners  of 
Springfield,  Mass.,  on  Jan.  12  held  a  special 
meeting  with  the  Water  Board  of  Agawam, 
Mass..  to  talk  over  the  matter  of  supplying 
that  town  with  Little  river  water.  The  Board 
has  petitioned  the  Legislature  for  the  passage 
of  an  act  amending  the  bill  which  cared  for 
the  construction  of  the  Little  river  supply 
whereby  the  board  may  enter  into  agreements 


with  outside  towns  to  supply  them  with  Little 
river  water. 

Minnesota. 

•J»l!ids  will  be  receivcl  until  7  :.'io  p.  m.,  ^an. 
2(),  by  City  Council,  Minneapolis,  Minn.,  for 
furnishing  the  city  of  Minneapolis,  Minn., 
with  Portland  cement  to  be  used  during  the 
\ear  of  1012  in  the  construction  of  the  Filtra- 
tion Plant.  A  certified  check  for  $200  payable 
to  C.  A.  Bloomquist,  City  Treasurer,  must 
be  filed  with  each  bid.  H.  N.  Knott  is  Citv 
Clerk. 

Montana. 

®The  citizens  of  Manhattan,  Mont.,  at  a 
recent  election  voted  the  issuance  of  bonds 
in  the  sum  of  $25,000  for  the  construction 
of  a  waterworks  system.  The  contract  has 
been  let  to  E.  Lundstrom  of  Billings,  Mont. 

Nebraska. 

The  City  Council  of  North  Platte,  Nebr.. 
is  making  arrangements  to  accept  the  decree 
of  the  circuit  court  of  appeals  wdiich  requires 
the  city  to  purchase  the  waterworks  plant 


at 
and  arrange- 
the   necessary 


the  appraised  price  of  $85,000, 
ments  are  being  made  to  vote 
bonds. 

New  York. 

4*iJids  will  be  received  until  8  p.  m.,  Feb. 
15,  by  Board  of  Water  Commissioners,  Man- 
hasset-Lakeville  Water  District,  Manhasset, 
L.  I.,  for  two  8-in.  driven  wells,  brick  pump- 
ing station,  3  sets  of  fuel  oil  engines,  triplex 
pumps  and  accessories,  oil  tank  and  accessor- 
ies, water  tower  and  foundations,  21  miles  of 
cast  iron  pine  4  to  10-in.  laid,  170  hydrants, 
necessary  valves  and  bo.xes  set  in  place.  John- 
son &  Fuller.  150  Nassau  St.,  Nev\  York  City, 
are  engineers.  D.  S.  W'ooUey  is  chairman 
of  the  Board.  Official  advertisement  will  be 
found   elsewhere   in   this   issue. 

North  Carolina. 

•J«Bids  will  be  received  until  Feb.  1,  by  the 
Board  of  Water  Commissioners,  Charlotte, 
N.  C,  for  furnishing  about  200  water  meters 
constituting   the    supply    for    1912. 

^Bids  will  be  received  until  8  p.  m.,  Feb. 
1,  by  Board  of  Water  Commissioners,  Char- 
lotte, N.  C.  for  the  construction  of  a  reser- 
voir including  about  55,000  cu.  yds.  of  em- 
liankment ;  0,000  sq.  yds.  of  O-in.  concrete 
slope;  000  cu.  yds.  of  concrete  core  wall; 
clearing,  grubbing,  stripping,  etc.  Plans  and 
specifications  are  on  file  with  A.  H.  Wearn, 
Clerk  of  the  Board,  or  Gilbert  C.  White,  Char- 
lotte, N.  C,  Engineer. 

The  residents  of  West  Asheville,  Ashe- 
ville,  N.  C,  at  a  recent  meeting  decided  to  at 
once  increase  their  water  supply  untl  it  was 
entirely  adequate  for  all  purposes.  Stock 
to  the  amount  of  $20,000  will  be  sold  for  the 
purpose.     J.  G.  IMerrimon  is  interested. 

Ohio. 

®Nye  &  Clarence  Bingham  of  Toledo,  O., 
have  secured  a  contract  from  the  Aiiglaize 
Power  Co.,  at  Defiance,  O.,  to  install  machin- 
ery for  the  new  w'ater  power  plant  being 
constructed  there  under  the  direction  of  James 
D.  Ashley  and  others  of  Toledo.  The  con- 
tract calls  for  the  handling  of  915.000  lbs.  of 
machinery.  Four  of  the  pieces  weigh  18  tons 
each  and  must  be  hauled  from  four  to  nine 
miles. 

®The  Lanese  Co,.  Cleveland,  O.,  has  been 
awarded  the  contract  bv  the  Village  Council 
of  Euclid,  O.,  F.  H.  Sho'afif,  Village  Clerk,  for 
the  installation  of  water  mains  in  Vineland, 
Canterbury,  Clarewood  and  Rollin  Sts.,  for 
which  bids  were  opened  ajn.  8.  F.  A.  Pease 
Engineering  Co.,  Williamson  BIdg.,  Cleveland, 
O..,  are  Engineers. 

®Wilhelmi  &  Smith,  1329  Cove  Ave..  Lake- 
wood,  O.,  have  been  awarded  the  contract  by 
the  Village  Council  of  Euclid,  O.,  F.  H 
Shoeff,  Village  Clerk,  for  the  installation  of 
a  O-in.  water  main  in  Lake  road  for  $30,319. 
Rids  were  opened  Jan.  8.  F.  A.  Pease  Engi- 
neering Co.,  Williamson  Bldg.,  Cleveland,  O.. 
Consulting  Engineers. 

Snpt.  C.  E.  Shulz  of  the  Water  Department, 


Cleveland  O.,  has  submitted  to  the  City  Coun- 
cil a  plan  that  would  eliminate  the  construc- 
tion of  a  brick  or  concrete  water  tunnel  and 
would  substitute  two  C-ft.  steel  pipe  lines  with 
flexible  marine  hinges  in  a  trench  on  the 
lake  bottom. 

Oregon. 

Mayor  K.  C.  Eldridge  of  Independence. 
Ore.,  is  in  favor  of  the  proposition  to  pur- 
chase the  present  waterworks  system  of  the 
city. 

Washington. 

®The  firm  of  Welton,  Kibbe  &  Cochran  of 
Portland,  Ore.,  has  been  awarded  the  contract 
by  the  city  of  Elma,  Wash.,  for  the  construc- 
tion of  a  pumping  plant  and  a  three-mile 
supply  main  at  an  approximate  cost  of  $14,- 
800.  W"ater  is  to  be  procured  by  developing 
a  group  of  springs  located  about  three  miles 
weset  of  Elma.  Plans  and  specifications  were 
prepared  by  Consulting  Engineer  Louis  C. 
Kelsey,  Selling  Bldg.,  Portland,  Ore.,  under 
wdiom  the  work  will  be  done. 

Pennsylvania. 

The  Borough  of  Brookville,  Pa.,  has  pur- 
chased the  franchises  and  property  of  the 
Brookville  Water  Co.,  for  a  consideration  of 
$50,000  and  expenditures  on  contracts  let  for 
the  erection  of  the  new  work  at  the  filtra- 
tion  plant   now   approaching  completion. 

The  River  Pipe  Line  Co.,  of  Pittsburgh, 
Pa.,  has  been  incorporated  with  a  capital  stock 
of  $10,000. 

Texas. 

•J"Bids  will  be  received  until  8  p.  m., 
Jan.  18,  by  City  Council.  Paducah,  Texas,  for 
furnishing  material  and  equipment  for  the 
watereworks  at  that  place.  Fountain-Shaw 
Engineering  Co.,  Dallas,  Texas,  are  engineers. 

The  Crescent  Pump  Works,  Fort  Worth, 
Tex.,  has  been  incorporated  with  a  capital 
stock  of  $10,000.  The  incorporators  are:  R. 
Vickery,  W.  W.  Manning,  G.  E.  Cranz  and 
others. 

At  a  recent  election  the  citizens  of  Leon- 
ard, Tex.,  voted  the  issuance  of  bonds  in  the 
sura  of  $10,OoO  for  the  installation  of  a  water- 
works system.  Work  on  the  system  will  be 
started  as  soon  as  the  bonds  are  sold. 

The  Board  of  Water  Commissioners  of 
Temple,  Tex.,  is  considering  the  adoption  of 
a  policy  of  requiring  water  meters  to  be  used 
by   consumers. 

West  Virginia. 

The"  Marlinton  Service  Co..  Marlinton.  W. 
Va..  has  been  incorporated  with  a  capital  stock 
of  $30,000  for  the  purpose  of  establishing  wat- 
erworks, ice  factory  and  power  plant.  The 
incorporators  are:  John  Alexander  and 
Dwight  Alexander  of  Marliriton :  John  T.  Mc- 
Graw,  John  L.  Hechmer  and  George  A.  Hech- 
mer  of  Grafton,  W.  Va. 

Wisconsin. 

The  Wisconsin  Condensed  Milk  Co.,  of 
Burlington,  Wis.,  will  shortly  begin  the  con- 
struction of  a  75,000-gal.  reservoir,  to  be  used 
for   cooling   purposes. 

The  Board  of  Public  Works  of  La  Crosse, 
Wis.,  will  shortlv  advertise  for  bids  for  the 
installation  of  a  new  well  system  for  which 
plans  and  specifications  have  been  prepared 
by  Consulting  Engineer  A.  T.  Maltby,  20  W. 
Jackson  Blvd.,  Chicago. 

Canada. 

®The  City  Council  of  Vancouver,  B.  C, 
has  made  the  following  awards  in  connection 
with  the  new  main  for  Seymour  Creek,  for 
which  bids  were  opened  Dec.  27 :  Balfour, 
Guthrie  &  Co.,  at  $75,000,  for  pipe  on  the 
extension ;  The  Canadian  Fairbanks  Co.,  at 
$7,893,  for  valves,  and  C.  E.  Poltage,  of  Port- 
$7,893,  Ore.,  at  $:37,650,  for  trench  work. 

The  report  of  the  city  engineer  of  Calgary, 
Alta.,  embodying  a  recommendation  as  to  the 
installation  of  a  filtration  system  and  includ- 
ing the  various  additions  to  the  waterworks 
system,  has  been  prepared.  The  total  cost 
of  these  improvements,  as  shown  in  the  re- 
■  port,  is  $405,000, 


4»  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Colorado. 

•J»Bitls  will  be  rcceivcil  until  11  a.  in.,  Jan. 
20,  by  Board  of  Public  Works,  Ucuvor,  Colo., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  constructing  in  place  the  sulidistrict 
sewers,  their  manholes,  inlets  and  appurten- 
ances in  Subdistrict  No.  11,  West  and  South 
Side  Sanitary  Sewer  District.  Henry  Read  i.i 
President  of  the  Hoard.  J.  B.  Hunter  is  City 
Engineer. 

Illinois. 

•|«Bids  will  be  received  until  S  p.  m.,  Jan. 
•>i,  by  Board  of  Local  Improvements,  George 
Comerford.  President.  Cicero,  111,,  for  sewer, 
catchbasins  and  manholes,  as  follows ;  Special 
860,  brick  sewer  in  South  oJd  .\\e.,  from  the 
west  fork  of  the  south  branch  of  the  Chi- 
cago River  to  West  I'^d  St,;  7,330  lin.  ft.  of 
7Vi-ft.  3-ring  brick  sewer,  complete;  ".'.liTO  lin. 
ft.  of  7-ft,  3-ring  brick  sewer,  complete;  1 
concrete  bulkhead ;  47  catchbasins  and  connec- 
tions, complete ;  34-  manholes,  complete ;  in- 
cluding all  house  and  catchbasin  slants  and 
street  connections,  removing  existing  sewers 
and  reconnecting  existing  sewers,  catch-basins 
and  drains. 

^Bids  will  be  received  until  1:30  p.  m„  Jan, 
17,  by  Board  of  Local  Improvements,  Lincoln, 
111.,  for  the  construction  of  a  vitrified  pipe 
sewer  15-in.  diameter  in  and  along  the  cen- 
ter line  of  Ninth  St..  beginning  at  the  Rubi- 
con Sewer  and  extending  westward  therefrom 
in  and  along  the  center  line  of  Ninth  St.  l.O.Vl 
ft.;  said  sew-er  to  be  provided  with  Y's  and 
manholes,  accessories  to  the  same.  Specifi- 
cations are  on  file  in  the  office  of  the  Citv 
Clerk,  in  the  City  Hall. 

^Bids  will  be  received  until  2  p.  m..  Jan. 
27,  by  the  Board  of  Local  Improvements,  Sa- 
vannah, 111.,  at  the  office  of  City  Comptroller, 
for  the  construction  of  a  sanitary  sewer,  .\. 
J.  Gray  is  Cit\-  .\ttorney. 

4*Bids  will  be  received  by  L.  !•'.  McCiann, 
Commissioner  of  Public  Works,  Chicago.  111., 
until  11  a.  m.,  Jan.  23,  for  furnishing  to  the 
various  pipe  yards  sewer  pipe  as  follows : 
15,000  pieces  4  in..  800  pieces  fi  in.,  and  (ion 
pieces  9  in.  .A.II  pipe  to  be  sound,  salt  gla/cd. 
vitrified  sewer  pipe  of  the  hub  and  spigot 
pattern,  straight  and  free  from  cracks,  blis- 
ters, etc.  Cash  or  certified  check  for  $10o 
must  accompany  proposal  and  be  labeled  sew- 
er pipe   for   Bureau  of  Engineering. 

^•Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111. 
until  11  a,  m.,  Jan.  23,  for  furnishing  to  the 
Bureau  of  Sew'ers,  sewer  pipes  of  the  follow- 
ing sizes:  175  pieces  0  in.,  1,000  pieces  !•  in., 
225  pieces  12  in..  150  pieces  15  in.,  50  pieces 
18  in.  (double  strength).  25  pieces  24  in.,  00 
half  traps  and  200  curved  pieces.  All  pipe 
to  be  vitrified  salt  glazed  sewer  pipe  in  2  ft. 
length  of  the  hub  and  spigot  type,  and  free 
from  blisters,  fire  cracks,  etc.  Cash  or  certi- 
fied check  for  $100  must  accompany  pro])osal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111.. 
until  11  a.  m.,  Jan.  22,  for  furnishing  to  the 
Bureau  of  Sewers,  hemlock,  Norway  pine 
and  No.  1  oak  lumber  in  quantities  of  from 
1,000  to  12.01,10  ft.,  B.  M.,  and  sizes  from  1  in. 
X  2  in.  X  Ifi  ft.  to  6  in.  x  6  in.  x  16  ft.  .All 
lumber  to  be  delivered  as  specified  by  the  con- 
tractor. Cash  or  certified  check  for  $200  must 
accompany  proposal. 


4«Buls  will  be  r.voi\cd  Uv  L  E.  McGanii, 
Commissioner  .if  Public  W  .:.il.s.  Chicago,  111., 
until  11  ;(.  111..  Jan  23.  inr  lurnishing  :in<i 
delivering  apprnxiiiiately  l.OliO  bbls.  of  natural 
cement  and  12o  bbls.  of  Porthiml  cement  tii 
the  various  ward  yards  lociteil  throughout  the 
city.  Cash  or  certified  cl.^cl;  tor  $100  must 
accompanying  pruposal. 

^•Bids  will  he  received  bv  L.  !•:.  .McGann, 
Commissioner  of  Public  W..'rks.  Chicago.  111., 
until  II  a.  ni.,  Jan.  23,  for  furiiishiiig  and  de- 
livering to  the  various  sewir  pipe  y;irds,  iiiaii- 
hole  and  catch  basin  covers  and  otiur  castings 
to  the  various  sewer  yards  i>f  the  Bureau  of 
Sewers,  The  quantities  as  spccilicd  are  as 
follows :  Manhole  curbs,  (>8  tons ;  manhole 
lids,  110  tons;  catch  basin  curbs,  18  tons;  in- 
let grate  boxes,  IS  tons;  inlet  grates,  16  tons; 
lawn  cover  curbs,  5  tons;  (standard)  lawn 
cover  lids,  2.6  tons,  lawn  cover  lids,  3  tons. 
Cash  or  certified  check  for  $200  must  accom- 
pany proposal. 

Maryland, 

•{•Bids  will  lie  received  imlil  1 1  a.  in,,  Jan, 
24,  by  Board  of  ."Kwards.  Baltimore,  Mil.,  for 
the  construction  of  lateral  sewers  in  Bayview. 
Sanitary    Contract   No.   80. 

Minnesota. 

4*Bids  will  be  received  until  7  :30  p.  m.,  Jan. 
26,  by  City  Council,  Minneapolis,  Minn.,  for 
the  necessary  pine  lumber  needed  by  the  city 
for  the  construction  of  sewers  in  accordance 
with  plans  and  specifications  on  file  with  the 
City  Engineer.  .A.  certified  check  for  $2il0 
must  be  filed  with  each  bid.  H.  M.  Knott  is 
City  Clerk. 

4*Bids  will  be  received  until  7  :30  p.  m.,  Jan. 
26,  by  City  Council,  Minneapolis,  Minn.,  for 
furnishing  the  city  with  paving  brick  for  use 
in  sewer  construction  in  accordance  with  plans 
and  specifications  on  file  at  the  office  of  the 
City  Engineer,  A  certified  check  for  $200 
must  be  filed  with  each  bid.  H.  N.  Knott  is 
City  Clerk. 

4'Bids  will  be  received  until  7:30  p.  m.,  Jan. 
26,  by  City  Council,  Minneapolis,  Minn.,  for 
furnishing  the  city  with  sewer  brick  for  use 
in  sewer  construction  in  accordance  with  plans 
and  specifications  on  file  with  the  City  Engi- 
neer. .\  certified  check  for  $500  nuist  he 
filed  with  each  bid.    H.  N.  Knott  is  City  Clerk. 

^Bids  will  be  received  ninil  7:30  p.  m., 
Jan,  26,  by  City  Council,  Minneapolis.  Minn., 
for  furnishing  the  city  with  vitrified  clay  pipe 
for  sewer  construction  in  accordance  with 
plans  and  specifications  on  file  with  the  city 
engineer.  .A  certified  check  for  $500  payable 
to  the  City  Treasurer.  C.  -V.  Bloomquist, 
must  be  filed  with  each  bid.  H.  N.  Knott  is 
City  Clerk. 

•{•Bids  will  be  received  until  7  :30  p.  m..  Jan. 
26,  by  City  Council,  Minneapolis,  Minn.,  for 
furnishing  the  city  with  special  castings  for 
sewer  construction  in  accordance  with  plans 
and  specifications  on  file  at  the  office  of  the 
City  Engineer.  .\  certified  check  for  $200 
must  be  filed  with  each  bid.  W.  N.  Knott  is 
City  Clerk, 

•{•Bids  will  be  received  until  7 :30  p.  in.. 
Jan.  26,  by  City  Council,  Minneapolis,  .Minn., 
for  furnishing 'the  city  with  the  necessary 
Portland  cement  for  sewers  during  the  season 
of  1912,  in  accordance  with  specifications  on 
file  at  the  office  of  the  City  Engineer,     .\  cer- 


tified check  for  $200  payable  to  C,  A,  Bloom- 
quist. City  Treasurer,  must  be  filed  with  each 
bid.     H.    N.   Knott   is   City   Clerk. 

Missouri. 

•^•Hids  will  be  received  until  Jan.  1!/,  it  is 
reported,  by  Board  of  Public  Works,  Kansas 
City,  .Mo,,  for  the  construction  of  tiie  third 
scciioii  of  the  Brush  Creek  sewer,  inchiding 
about  4,."i<iO  ft.  of  27  and  33-in.  monolithic  of 
concrete  pipe.  Tlie  27-in,  sewer,  however, 
may  be  constructed  of  clay  pipe.  Paul  Mc- 
Geehaii  is  Ivngineer  in  charge  of  the  work. 

New  Jersey. 

^•Bids  will  be  recei\e<l  until  8  p,  in.,  Jan,  17, 
by  Common  Council.  Ventnor  City.  .N.  J,,  for 
fiirnishing  the  necessary  labor  and  n)aleri;il 
for  the  construction  of  sewers,  including  the 
fiillowing  apjiroximatc  quantities:  Deep  and 
wide  vitrified  salt  glazed  sewer  pipe  and 
branches  as  follows:  (i.OOO  ft.,  more  or  less, 
of  8-in.  sewer  pipe,  3-fl.  lengths;  1,000  ft.,  more 
or  less,  of  6-in,  sewer  pipe,  3-fi,  lenj.lhs;  50 
liieces,  more  or  less,  of  double  ^'■'x.i't  Y  branches; 
5u  pieces,  more  or  less,  of  single  ><\*'>  V 
branches,  .Also  for  the  following  quantities 
■  if  cast-iron  water  pipe  of  standard  quality 
,ind  designated  as  Class  .A  :  600  ft.,  more  or 
less,  of  r_'-in.  bell  and  spigot  pipe ;  6.500  ft., 
more  or  less,  of  8-in.  bell  and  spigot  pipe;  300 
ft.,  more  or  less,  of  6-in.  bell  and  spigot  pipe; 
2,0110  ft.,  more  or  less,  of  4-in.  Bell  and  spigot 
pipe.  Also  price  per  ton  for  special  castings. 
.Also  for  5  tons,  more  or  less,  of  first-class 
calking  lead.  Prices  submitted  to  be  net,  f. 
o.  b.  Ventnor  City,  -in  car-load  lots,  E.  Steel- 
man  Royal  is  City  Clerk, 

New  York. 

•{•Bids  will  be  received  until  2  p.  ni.,  I;"el). 
15,  by  Watervliet  Storm  Sewer  Commission. 
1.555  '  Broadway.  Watervliet.  N.  Y..  for  the 
construction  of  two  earth-filled  dams  across 
Dry  River,  together  with  levees,  overflow  and 
outlet  works,  concrete  and  brick  conduits  and 
storm  drains  and  other  appurtenances.  Solo- 
mon, Norcross  &  Keis.  .Atlanta.  Ga..  are  En- 
gineers. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Pennsylvania. 

^•Bids  will  be  received  until  lo  a.  m..  Jan. 
•22.  by  Department  of  Supplies.  Herman  Locb. 
Director.  312  City  Hall.  Philadelphia.  Pa.,  for 
furnishing  the  following  supplies  during  the 
vear  of  i!il2:  Class  U,  trees,  plants,  bulbs, 
fertilizer,  top  soil,  etc. ;  Class  V,  inlet  and 
manbiili-  cmmts  and  grates,  etc. 

South  Dakota. 

^•I''iii.'i  uiii  he  received  until  i"*  p.  in..  I'cb. 
5,  by  N. -H.  Jensen.  City  Auditoi,  Mitchell, 
S.  Dak,,  for  the  construction  of  lateral  sewers 
including  labor  and  material,  in  said  city  of 
.Mitchell  as  follows:  Branch  "R,"  Mitchell 
Sewer  District  No.  3.  .ipproximately  1,202  ft. 
8-in,  pipe.  4  manholes;  Branch  "S."  Mitchell 
Sewer  District  No.  3,  approximately  1  oil,',  ft. 
8-in.  pipe.  3  manholes;  Branch  "P."  Mitchell 
.Sewer  District  No.  3.  approximately  1.6IMI  ft. 
8-in.  pine.  4  manholes.  .AH  complete  and  con- 
nected with  existing  sewers.  All  work  to  be 
clone  in  accordance  with  plans  and  specifica- 
tions on  file  in  the  office  of  the  City  Engineer. 
Official  advertisement  will  be  found  else- 
where in  this  issue. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC 


California. 

^•Bids  will  be  received  until  11  a.  m.,  Feb. 
17,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards    &    Docks,    Navy    Department,    Wash 


ington,  D.  C  S'jr  a  mu-iI  ;;:mM-  at  the  United 
States  Naval  Magazine,  Marc  Island.  Calif. 
District  of  Columbia. 

^Bid-    will    '•<•    received    until    Jan.    20,    by 


Lieut.  R.  G.  Alexander.  Quartermaster,  U.  S, 
.Army,  Washinjnon  Barracks,  D.  C„  for  fur- 
nishing the  following  building  supplies :  20 
barrels  cement,  10  cu.  yds.  sand,  10  cu.  yds. 
gravel,    120  pieces   ir^n    rod,   182  pieces   lum- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ber,  1,000  ft.  Virginia  pine  sheathing  and  14,- 
000  cypress  shingles. 

^•Bids  will  be  received  until  10:30  a.  m., 
Jan.  22,  bv  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  ii'2,  steel  reinforcement  bars  and 
centrifugal  sump  pump,  direct  connected  to  in- 
duction motor  and  mounted  on  truck,  together 
with  necessary  fittings. 

^Bids  will'  be  received  until  10 :30  a.  m., 
Feb.  7,  bv  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  673,  lumber,  monkey  wrenches, 
nails,  nuts,  pig  lead,  manila  rope,  gasoline 
and  sal  soda. 

•J«Bids  will  be  received  until  2:30  p.  m., 
Jan.  20,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  furnishing  lumber  and 
untreated  piles  under  Canal  Circular  073-A. 

^Bids  will  be  received  until  2  p.  m.,  Jan. 
22,  by  District  Commissioners,  Washington, 
D.  C,  for  furnishing  f.  o.  b.  Washington, 
D.  C,  one  horizontal  electrically' driven  cen- 
trifugal pump  for  use  on  the  Plaza,  Union  Sta- 
tion,   Washington,    D.    C. 

•J»Bids  will  be  received  until  11  a.  m.,  Feb. 
17,  by  R.  C.  HoUyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  new  foundry  building  at  the 
navy  yard,  Washington,  D.  C. 
New  Jersey. 
^•Bids  will  be  received  until  2  p.  m.,  Jan.  30, 
bv  Commander  H.  O.  Stickney,  U.  S.  N. 
Lighthouse  Inspector,  Philadelphia,  Pa.,  for 
furnishing  the  necessary  labor  and  material 
for  complete  concrete  filling  of  foundation 
and  erect  the  superstructure,  etc.,  of  Miah 
Maul  Shoal  Light  Station,  Delaware  Bay, 
N.   J. 

^•Bids  will  be  received  until  11  a.  m.,  Feb. 
2,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  dredging  Mantua 
Creek,  N.  J. 

Pennsylvania. 
^•Bids  will  be  received  until  11  a.  m.,  Jan. 
22,  bv  Lieut.  Col.  C.  S.  Radford,  Depot  of 
Suppfies,  1100  South  Broad  St.,  Philadelphia, 
Pa.,  for  furnishing  steel  cases  for  the  Marine 
Corps. 

•{•Bids  will  be  received  until  11  a.  m.,  Jan. 
17,  bv  Lieut,  Col.  C.  S.  Radford,  Depot  of 
Supplies,  1100  South  Broad  St.,  Philadelphia, 
Pa.,  for  furnishing  lumber  for  the  Marine 
Corps. 

Tennessee. 

4*Bids  will  be  received  until  noon,  Feb.  8, 
by  Maj.  Clarke  S.  Smith,  U.  S.  Engineer, 
Memphis,  Tenn.,  for  furnishing  one  locomo- 
tive crane  for  the  Mississippi  River  Com- 
mission, First  and  Second  Districts. 

Texas. 

^•Bids  will  be  received  until  Jan.  27,  by 
Walter  Perkins,  County  Judge,  for  the  con- 
struction of  a  court  house  and  jail  at  Alice, 
Jim  Wells  County,  Texas.  Plans  and  specifi- 
cations are  on  file  at  the  office  of  Atlee  B. 
Ayres,    Architect,    San    Antonio.   Tex. 

Washington. 

•{•Bids  will  be  received  until  2 :30  p.  rn., 
Feb.  24,  by  Capitol  Commission,  Olympia, 
Wash.,  for  the  construction  of  the  Temple 
of  Justice  building  in  that  city.  Estimated 
cost  $350,000,  covered  by  appropriation.  Plans 
can  be  secured  of  the  Commission  of  Archts. 
Wilder  &  White,  New  York  and  Olympia.  C. 
H.  Bebb  of  Bebb  &  Mendel,  Denny  Bldg., 
advisor. 

Canada. 

•{•Bids  will  be  received  until  noon,  Jan.  20, 
by  D.  C.  McNab,  Acting  Deputy  Minister. 
Department  of  Railways  and  Telephones,  Re- 
gina,  Sask.,  for  telephone  supplies,  including 
insulators,  toppins,  guy  wire,  copper  sleeves, 
cross  arms,  galvanized  iron  wire,  pole  line 
hardware,  porcelain  insulators,  bare  copper 
wire.  Specifications  are  on  file  with  the  de- 
partment of  Railways  and  Telephones. 


PROPOSALS 

STORM    SEWER. 

PROPOSAL  FOR  BUILDING  DAMS  AND 
CONDUITS   FOR   A    STORM    SEWER 
SYSTEM  FOR  WATERVLIET,  N.  T. 
Sealed  proposals  tor  the  construction  of 
two  (2)  earth-filled  dams  across  Dry  Riv- 
er,   together   with    levees,      overflow      and 
outlet  works,  concrete  and  brick  conduits, 
and    storm    drains    and      other      appurte- 
nances, will  be  received  by  the  Watervliet 
Storm    Sewer    Commission    at      No.      155.5 
Broadway,    Watervliet.    N.    T.,    until    2:00 
o'clock  p.   m.,   on   the   15th   da.v  of  Febru- 
ary, 1912. 

The  work  will  consist  of  approximately 
SO.OUU  cu.  yds.  of  earth  fill,  concrete  over- 
flow and  outlet  works,  together  with  ti.lOO 
lin.  ft.  of  concrete  conduit,  from  3  ft.  0 
ins.  to  S  ft.  6  ins.  in  diameter,  and  1,000 
ft.  of  terra  cotta  sewer  pipe. 

Alternate  bids  are  aislied  on  buttress 
type,  reinforced  concrete  dams,  and  on 
concrete  pipe. 

Each  proposal  must  be  accompanied  by 
a  certified  check  payable  to  the  'V^'atervliet 
Storm  Sewer  Commission,  to  an  amount 
equal  to  5  per  cent  of  the  bid  as  a  guar- 
antee that  the  contract  will  be  entered 
into  if  awarded.  A  bond  of  fifty  (.jO)  per 
cent  of  the  contract  price  will  be  re- 
quired. Payments  will  be  made  in  cash  on 
monthly  estimates. 

Plans  and  specifications  are  on  file  at 
the  office  of  the  Watervliet  Storm  Sewer 
Commission,  and  also  at  the  office  of  Sol- 
omon, Noicross  &  Keis.  Engineers,  1622 
Candler  building,  Atlanta,  Ga.,  and  with 
the  Engineering  News,  220  Broadway. 
New  York  City.  Bidders  may  obtain 
copies  from  the  engineers  by  enclosing 
check  for  twenty-flve  dollars  ($25),  pay- 
able to  the  engineers,  and  to  be  held  by 
them  until  return  of  plans  and  specifica- 
tions. The  Watervliet  Storm  Sewer  Com- 
mission reserves  the  right  to  reject  any 
and  all  bids. 

WATERVLIET    STORM    SEWER     COM- 
MISSION. 

John  D.  Browne,  President. 
Thomas  Conway,  Secretary. 
Watervliet,  N.  Y. 
Solomon,   Norcross  &   Keis,   Engineers, 
Atlanta,  Ga. 

WATER    WORKS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  Commissioners  of  the 
Manhasset-Lakeville  Water  District,  Man- 
hasset,  L.  I.,  until  S  o'clock  p.  m.,  Feb- 
ruary 15,  1912. 

The  work  will  consist  of  two  (2)  eight- 
incli  driven  wells,  brick  pumping  station, 
three  (3)  sets  of  fuel  oil  engines,  triplex 
pumps  and  accessories;  oil  tank  and  ac- 
cessories; water  tower  and  foundations: 
twenty-one  (21)  miles  of  cast  iron  pipe, 
four  (4)  to  ten  (10)  inch,  laid;  one  hun- 
dred and  seventy  (170)  hydrants,  neces- 
sary valves  and  boxes  set  in  place. 

Plans  and  specifications  will  be  on  file 
at  the  Town  Hall,  Manhasset,  and  copies 
may  be  obtained  at  the  office  of  Johnson 
&  Fuller,  Consulting  Engineers.  130  Nas- 
sau St.,  New  York  City,  by  depositing 
five  ($5.00)  dollars.  . 

All  inquiries  must  be  addressed  to  the 
Consulting  Engineers. 

All  bids  must  be  acconipanied  by  a  cer- 
tified check  made  payable  to  the  Manhas- 
set-Lakeville Water  Commissioners,  for 
eight   thousand    ($S,000)    dollars. 

The  light  is  resej'ved  to  reject  any  or 
all  bids. 

BOARD  OF  WATER  COMMISSIONERS. 
MANHASSET-LAKEVILLE  WATER 
DISTRICT. 

Daniel  S.  Woolley,  Chairman. 
Owen  P.  Kennedy. 
John  M.   Belknap. 
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PAVING. 

.  Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  of  Boise  City, 
Idaho,  for  paving  witli  asphalt,  asplialtic 
concrete,  bitulithic,  Westerraite  asphalt, 
dolarway,  hassamite,  plain  concrete,  con- 
crete with  cement  top,  granocrete,  has- 
sam  or  brick  pavement  (with  brick  along  - 
street  car  tracks)  in  all  streets  and  parts 
of  streets  in  Paving  District  No.  1",  ap- 
proximating 328,200  square  yards,  with 
necessary  excavation,  gutters,  and  ap- 
purtenances as  provided  for  by  ordinance 
No.'  991.  Said  bids  will  be  received  up  to 
2  p.  m.,  February  2nd,  1912,  and  imme- 
diately opened  publicly  by  the  Board  of 
Public  Works  in  the  City  Hall  of  said  city. 

Said  pavement  to  be  laid  and  con- 
structed according  to  plans  and  specifica- 
tions which  may  be  seen  at  the  office  ot 
the  city  engineer. 

Each  bid  must  be  in  accordance  with, 
the  form  of  proposal  furnished  by  the 
Board  of  Public  Works,  and  accompanied 
by  a  certified  check  on  some  local  bank, 
payable  to  Boise  City,  for  the  sum  of 
two  thousand  ($2,000)  dollars,  to  be  for- 
feited if  the  successful  bidder  fails  to  en- 
ter into  a  contract  and  furnish  a  good 
and  sufficient  bond,  in  a  sum  equal  to 
twenty-five  (25%)  per  cent  of  the  total 
amount  of  his  bid  for  the  faithful  per- 
formance of  each  and  every  covenant  In 
the  contract. 

The  right  is  reserved  to  reject  any  and 
all  bids,  or  to  let  the  work  as  a  whole  or 
in  parts,  or  for  one  or  more  kinds  of  the 
above  pavements,  as  may  appear  to  the 
best  interests  of  the  city. 

By  order  of  the  Board  of  Public  Works 
of  Boise  City,  Idaho,  this  third  day  of 
January,    1912.  KARL  PAINE. 

President. 


WATERWORKS. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  the  City  of  Chamberlain, 
S.  D.,  at  the  City  Hall  in  that  city  up  to  S 
o'clock  p.  m.,  Jan.  29th,  and  then  opened 
for  the  construction  of  an  intake  crib, 
receiving  well,  pumping  plant,  including 
two  40  H.P..oil  engines,  two  350-gal.  tri- 
plex pumps,  with  all  necessary  piping  and 
fittings,  approximately  3,000  lin.  ft.  10-in. 
water  main,  fire  hydrants  and  appurte- 
nances. 

After  Jan.  10th  plans  and  specifications 
may  be  seen  at  the  office  of  the  City  Au- 
ditor, at  the  office  of  the  Missouri  Valley 
Engineering  Company,  40G  Western  Na- 
tional Bank  Bldg.,  Mitchell,  S.  D.,  or  may 
be  secured  by  making  deposit  of  $10.00. 
which  will  be  returned  upon  return  ot 
plans  and  specificatTions  in  good  condition. 
Check  for  $500.00  to  accompany  bid. 

December  29,  1911. 

F.  K.  BERRY,  Mayor. 

J.  H.  BINGHAM,   City  Auditor. 


anssissippi    river     commission, 

1st  and  2nd  Districts,  U.  S.  Engineer  Of- 
fice, Memphis,  Tenn.,  Jan.  8,  1912.  Sealed 
proposals  for  furnishing  one  locomotive 
crane  will  be  received  at  this  office  un- 
til 12  o'clock,  noon,  Feb.  8,  1912,  and  then 
publicly  opened.  Information  on  applica- 
tion.    Clarke  S.   Smith,  Major,  Engrs. 

U.  S.  ENGINEER  OFFICE.  SeatUe, 
'Wash..  Jan.  5.  1912.  Sealed  proposals  for 
dredging  and  excavating  in  Lake  Wash- 
ington Canal  right  of  way  will  be  received 
at  this  office  until  12  M..  February  15, 
1912.  and  then  publicly  opened.  Informa- 
tion on  application.  J.  B.  Cavanaugh, 
Maj  Engrs.,  Agent  for  the  State  of 
Washington   and    King    County,    Wash. 


Maclean  Daily  ReporTs 

The  only  systematic    method    for    reporting 
CANADIAN  BUILDING  and  ENGINEERING 
projects    from   their   inception     to    completion. 
Ask  us  for  Rates  and  Specimen  Reports. 
220  King  St.  We.l    -    TORONTO.  CANADA 


•J.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


[anuary  24,  1912. 
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ure  is  very  essential  to  the  proper  setting  of 
concrete,  and  the  loss  due  to  evaporation  from 
concrete  and  forms  by  drying  heal  must  be 
replaced   by   sprinkling   or   other   means. 

For  a  spaded  or  mortar  finish,  extreme 
care  should  be  taken  to  protect  the  work, 
preferably  by  covering  the  outside  of  the 
forms  with  a  layer  of  tar  paper  so  as  to 
leave  an  air  space  between  it  and  the  face 
latfging.  Tests  have  shown  a  difference  in 
temperature  of  15°  F.  between  the  air 
in  the  air  space  and  the  outside  atmosphere. 
Care  should  be  taken  to  tack  this  paper  or. 
securelj'.  Structures  in  which  the  surface 
finish  is  important  must  not  be  permitted  to 
freeze  until  the  concrete  is  well  set.  Blocks 
of  the  lagging,  (say)  4x12  ins.,  at  ditTcrent 
points  of  the  most  exposed  sides  of  the 
work,  may  be  cut  out,  in  order  to  note 
whether  or  not  the  mort.ir  facing  is  being 
afTectcd  by  frost. 

Special  pains  should  be  taken  to  protect 
the  north  and  west  side  of  the  structure. 
Canvass  curtains  may  be  hung  on  the  north 
and  west  sides  of  the  building  to  keep  out 
the  wind. 

Removal  of  Forms. — The  most  important 
precaution,  and  one  whose  importance  can  not 
be  over-estimated,  is  caution  in  the  removal 
of  the  formii'ork. 

.\\\  forms  under  concrete  placed  in  freezing 
weather  should  remain  until  the  season  has 
advanced  beyond  the  probability  of  a  frost. 
If  earlier  removal  of  forms  is  permitted,  they 
should  remain  until  all  evidences  of  frost  are 
absent  from  the  concrete  and  the  natural 
hardening  of  the  concrete  has  prticcetled  to 
the  point  of  safety.  Forms  for  such  work 
should  be  kept  in  place  at  least  two  weeks 
longer    than    customary.      Special    care    must 


be     used     ill     rcni-\irj;     . xniorliii;     when    the 
concreting   ha.s   been   .Iim;,,   In   ckl   weather. 

False  work  must  never  be  removed  while 
the  concrete  is  Irov.i}  If  nicessarv.  artili- 
cial  heat  must  be  empl'  :.r.;  i  ,  thaw  the  whole 
mass  and  the  set  and  ii.irdiuss  determined 
before  removing  falsework.  In  other  words, 
don't  rem.'ve  any  forms  until  :ibsolutely  cer- 
tain ;bat  the  concrete  is  thoroughly  hardened 
and  that  no  portion  is  cither  soft  or  frozen. 
The  only  sure  way  of  knownig  when  the  cem- 
ent is  fully  set  and  the  concrete  properly 
hardened,  is  to  actually  test  ii  with  a  ham- 
mer for  hardness.  To  do  this,  it  is  necessary 
to  remove  small  portions  of  the  formwork 
in  each  section  of  the  strmturo  to  be  certain 
that  there  are  no  soft  spots. 

The  forms  must  be  removed  very  carefully 
and  without  shock  to  the  structure,  .\lways 
leave  in  place  a  few  intcrnudiate  posts  so 
as  not  to  place  the  entire  dead  weight  too 
suddenlv  on  the  beams  and  columns.  .\  reg- 
ular procedure  should  be  followed  in  remov- 
ing forms,  and  the  work  should  be  done  by 
regular  gangs  so  that  the  men  become  trained 
in  the  requirements  and  methods  of  the  work 
Care  must  be  exercised  and  precautions  taken 
to  prevent  large  masses  of  forms  from  fall- 
ing on  floors.  Prying  with  bare  bars  or  strik- 
ing with  a  sledge  must  not  be  allowed,  as  all 
jar  and  vibration  must  be  avoided. 

,\  competent  and  experienced  foreman 
should  be  in  charge  of  the  removal  of  forms 
at  all  times.  At  no  time  are  more  men  to 
be  engaged  in  the  striking  of  forms  than  the 
foreman  can  fully  direct  and  supervise.  No 
foreman  lacking  the  required  experience  in 
this  line  on  high-grade  work  should  be  al- 
lowed upon  the  work. 

Forms   are   removed    from   the  concrete   at 


the  coiuracior  >  risk  at  any  time,  and  more 
especially  during  the  winter  months,  and 
should  any  of  the  concrete  give  way  by  such 
removal  or  become  permanently  injured,  the 
contractor  should  be  required  to  remedy 
same  at  his  own  expense.  The  contractors 
should  be  expected  by  suitable  observa- 
tions to  know  when  the  concrete  in  any 
section  of  the  work  is  sufficiently  hardened 
to  bear  its  own  dead  load  plus  additional 
load  as  may  be  inqHised  by  the  work  of  in- 
stallation and  should  not  by  any  means  be  re- 
lieved of  responsibility  for  premature  re- 
moval of  centers.  The  engineer's  asquiescncc 
in  permitting  removal  of  forms  should  not 
relieve  the  contractor  of  responsibility  for 
same. 

No  exact  time  for  the  removal  of  forms 
can  be  safely  prescribed  because  of  the  vary- 
ing character  of  the  work,  the  variations  in 
the  setting  of  dilTercnt  cements  and  the  influ- 
ence of  atmospheric  conditions.  Forins  should, 
however,  remain  longer  under  beams  and 
arches  than  around  columns  or  walls,  and 
longer  under  beams  and  arches  of  long  spans 
than  of  short  spans. 

Coiicliisidiis. — Cold  weather  and  lack  of 
proper  appreciation  of  guarding  against  its 
ilangers.  are  fundamentally  responsible  for 
practically  all  failures  in  concrete  work.  En- 
gineers should,  therefore,  take  most  special 
care  in  the  inspection  of  the  work,  and  thor- 
oughly familiarize  the  contractor  with  the  ad- 
ditional cautions  that  must  be  taken  to  suc- 
cessfully place  concrete  in  freezing  weather. 
Very  few  accidents,  indeed,  are  due  to  im- 
proper design,  and  nine-tenths  are  due  to  lack 
of  proper  inspection.  Every  concrete  building 
of  importance  should  have  nn  lusni-.ior  on 
the   work  continuallv. 


EARTH       AND        ROCK        SECTION 


Method  of  Solidifying  Chambered  and 

Fissured  Rock  for  Excavation  for 

Power  House  and  Dam 

Foundation.''' 

The  construction  of  a  dam  across  the  Ten- 
nessee River  at  Hales  Bar  to  provide  power 
for  generating  electricity  has  been  carried  on 
by  a  private  company  for  several  years  under 
a  contract  with  the  United  States.  At  one 
end  of  the  dam  it  is  proposed  to  build  the 
power  house  in  which  to  install  the  machines. 
and  at  the  other  end  a  lock  is  provided  to 
pass  vessels  from  one  level  to  the  other.  The 
dam  will  he  41  ft.  high  above  the  low  water 
surface,  and  from  50  to  G-5  ft.  high  above  the 
rock  foundation.  All  structures  are  to  be 
founded  on  solid  rock  and  are  to  be  of  con- 
crete. 

All  foundations  at  this  work  are  in  a  forma- 
tion   locally    known    as    "Chickamauga    lime- 
uone."     Probably  its  most  familiar  character- 
istic is  the  number  of  seams,  both  horizontal 
and   vertical,    that    occur    all    through    it    and 
':hat  cut  it  into  distinct  blocks,  more  or  less. 
■  Dn  this  work   these   seams   vary   in   thickness 
I'.Tom  that  of  a  knife  blade  or  less,  in  w'hich 
:ase  the  seam   is  called  "tight,"  to   12  ins.  or 
,nore.    They  are  usually  filled  with  clay,  shale. 
')r  rotten  rock,  more  susceptible,  of  course,  to 
nechanical      disintegration      than      the      rock 
iroper.     As  existing  in  the   foundation  under 
liscussion,  these  seams  are  most  usually  filled 
vith  a  smooth,  grainless,  yellow  clay  or  mud 
saturated   with   water.     It   is    evidently   a   de- 
jiosit  from  the   river  water.     The   side  walls 
|iave   been    hollowed    out    and,   wrought    into 
;rotesque    chambers.      Some    have    been    en- 
lountcred  20  or  30  ft.  below  the  surface,  con- 
aining  quantities  of  sand  and  gravel  of  vary- 
ng  sizes.     This  proves  an  existing  connection 
^ith  the  river  above,  a  condition  of  the  foun- 
ation   that   must   certainly   be   reckoned   with 
3  guarantee  the  integrity  of  the  upper  pool, 

•Abstract  of  a  paper  by  C.  H.  Tisdale  in  "Pro- 
essional  Memoirs"   for  January-February,   191-- 


especially  at  low  water  stages,  .^s  a  com- 
mentary upon  the  extent  of  the  leakage  into 
the  coffered  sections  of  the  dam  through  the 
foundation  (the  dam  is  coffered  into  four 
sections  of  about  JiOO-ft.  length  each),  it  may 
be  stated  that  two  of  three  .sections  now  cof- 
fered could  not  be  drained,  even  to  the  gravel, 


slitute  an  operation  separate  from,  and  prob- 
ably additional  to,  that  necessary  to  secure 
stability  alone. 

The  meaning  of  the  word  "treating"  in  this 
discussion  is  synonymous  with  grouting.  If 
the  contents  of  the  seams  and  caves  in  the 
foundation  could  be  solidified  or  removed  to 
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before  the  leaks  were  treated.  1  he  general 
elevation  of  the  rock  on  the  dam  site  is  about 

9  ft.  beneath  low  water  level,  with  from  5 
to  8  ft.  of  gravel  overlying  it.  The  depth 
of  footing  required  is  from  3  to  6  ft.,  de- 
pendent upon  the  character  of  the  rock,  and 
beneath  this  it  is  the  endeavor  to  obtain  about 

10  ft.  of  foundation  through  which  practically 
all  leaka.ge  is  stopped.  It  is  known  that  be- 
neath this  level  there  are  yet  other  openings 
and  passages  in  the  rock  that  perhaps  will 
require  sealing,  but  their  treatment  will   con- 


make  way  for  grout,  a  substantial  result 
would  be  achieved.  In  view  of  the  depths  at 
which  these  conditions  obtain,  excavation  in 
the  open  was  unfeasible.  Results  could  have 
been  obtained  with  the  use  of  caissons  and 
compressed  air,  but  this  would  have  been  an 
extremely  costly  and  very  slow  method. 

The  logical  thing  to  do,  then,  was  to  treat 
subsurface  conditions  from  the  surface 
through  well  holes  and  percussion  drill  holes 
sunk  from  15  to  40  ft.  into  the  rock.  This 
was  done.     The  procedure  was  to  mount  well 
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drills  on  floats,  from  which  the  holes  were 
sunk.  The  operation  was  not  unlike  driving 
a  well  on  land.  The  water  was  usually 
pumped  down  in  the  cofferdam  low  enough  to 
locate  the  main  leaks.  These  locations  then 
became  especial  points  of  attack.  A  hole  once 
down  and  piped,  about  an  80-lb.  air  pressure 
was  applied.  This  usually  caused  the  water 
to  seeth  and  boil  over  an  area  50  ft.  square, 
more  or  less.  The  points  showing  the  great- 
est disturbance  were  then  attacked  and  other 
holes  sunk. 

In  drilling,  an  outer  8-in.  casing  was  placed, 
through  which  the  hole  was  started.  As  drill- 
ing proceeded,  this  casing  was  driven  down 
till  it  rested  upon  rock.  After  drilling  .3  ft. 
into  rock,  another  casing  (6  ins.)  was  placed 
inside  the  8-in.  casing  and  tightly  driven  into 
the  rock.  After  the  hole  was  finished,  this 
inner  casing  was  extended  to  an  elevation  2 
ft.  above  the  water  level  outside  the  pit  and 
covered  with  an  ordinary  blind  cap,  or  plugged, 
or  else  reduced  to  receive  the  2-in.  connection 
with   the  grouting  machine. 

After  a  sufficient  number  of  holes  were 
down,  and  all  were  piped  and  capped,  the  air 
was  applied  to  one  and  the  others  were  un- 
capped one  or  two  at  a  time.  In  some  in- 
stances a  pump  was  connected  with  the  holes 
and  water  forced  through.  In  this  way  dif- 
ferent combinations  of  air  and  water  jets 
were  used  to  loosen  the  contents  of  seams  and 
cavities  and  clear  them  out.  The  ne.\t  step 
was  to  flood  the  pit  and  begin  grouting.  Usual- 
ly, during  this  operation  a  head  of  water  of 
a  foot  or  more  was  maintained  in  the  section 
over  the  outside  river  level.  The  idea  was 
to  make  the  grout  flow  with  the  water  through 
the  subterranean  channels  into  the  river.  An 
ordinary  grouting  machine  was  used,  and  the 
usual  charge  was  280  lbs.  of  cement  (three 
bags)   and  about  10  gals,  of  water. 

This  machine  consists  of  a  cylindrical  tank 
of  40  gals.'  capacity,  through  which  passes  a 
shaft  fitted  with  paddles  for  mi.xing  the  charge. 
The  nii.ving  is  done  by  a  motor  at  the  rear 
of  the  machine,  which  is  operated  by  com- 
pressed air.  .A.fter  measuring  in  the  charge 
of  water  and  cement,  the  trap  at  the  top  is 
closed  and  the  batch  mi.xed.  From  5  to  15  lbs 
of  air  is  then  admitted  to  the  cylinder,  which 
forces  the  grout  through  the  flexible  connec- 
tion into  the  pipe  being  grouted.  The  holes 
were  always  filled  before  stopping.  .-Kfter  all 
holes  w-ere  filled  and  allowed  to  set  two  or 
three  days,  the  pit  could  generally  be  drained. 
The  gravel  overlying  the  rock  was  then  re- 
moved and  percussion  drilling  was  begun. 
Holes  16  ft.  deep,  spaced  about  4  ft.,  were 
drilled  around  the  area  over  which  concrete 
was  to  be  laid.  Dependent  upon  the  degree 
of  leakage  through  these  holes  and  the  con- 
dition of  the  seams  and  openings  beneath, 
grouting  was  again  in  order.  The  effect  of 
grouting  operations  conducted  in  the  dry 
through  the  small  drill  holes  was  nearly  al- 
ways successful.  Such  a  procedure,  how- 
ever, required  a  fairly  tight  top  surface  in 
order  to  hold  the  grout  underneath.  Prog- 
ress under  these  conditions  was  faster  and 
the  effects  could  be  more  accurately  gaged 
than  where  the  pit  was  flooded.  On  the  other 
hand,  flooding  the  pit  was  necessary  where 
the  rock  surface  was  too  much  cut  up  to  hold 
the  grout  beneath  it.  In  two  instances  it  was 
found  impossible  to  grout  a  very  shallow, 
though  water  bearing,  horizontal  seam  some 
4  ft.  below  the  footing  in  the  dam.  These 
seams  were  known  to  be  there  because  of  the 
leakage  through  the  test  holes.  They  were  so 
shallow  that  the  percussion  drills  would  not 
show  their  presence.  In  these  areas  anchor 
rods  were  grouted  over  the  affected  surface, 
extending  4  ft.  below  the  seam  and  4  ft.  into 
the  concrete.  The  surfaces  requiring  this 
trentnient  were  not  large.  The  precaution  of 
using  these  anchor  bars  or  rods  along  the 
face  of  all  dam  footings  has  been  adopted 
The  rods  are  of  1-in.  section,  cold-twisted 
structural  stee!  of  an  ultimate  strength  of 
fiO.OOO  lbs.  They  are  snaced  about  3  ft^  apart 
and  extend  10  ft.  into  the  footing,  along  a  line 
not  over  8  ft.  from  the  upstream  surface. 
The  holes  are  filled  with  a  thick  grout  and 
the  rods  dropped  in.     If  the  holes  leak  so  that 


the  grout  will  not  be  retained,  they  are  ex- 
tended below  tlie  leaky  seam  3  or  4  ft.,  pro- 
vided it  be  within  10  ft.  of  the  footing,  then 
filled  with  grout  and  the  rod  dropped  in. 
The  grout  below  the  seam  stays.  This  cannot 
be  done  in  case  of  a  heavy  discharge  from  the 
hole  without  using  a  pipe,  through  which  the 
grout  is  introduced  at  a  point  below  the  seam. 
Occasionally,  in  leaky  holes  or  seams  in  the 
dam  footing,  it  has  been  expedient  to  concrete 
the  pipe  in  place,  the  water  being  conducted 
through  a  pipe  extension  outside  of  the  con- 
crete and  grouted  later. 

In  the  power  house  a  more  serious  con- 
dition was  developed  in  the  foundation  than 
any  previously  encountered  in  the  dam.  Here 
the  excavation  was  carried  about  35  ft.  into 
the  rock.  The  deeper  the  excavation  was  car- 
ried the  heavier  the  leakage  through  the  bot- 
tom became,  until  some  20  ft.  of  rock  excava- 
tion had  been  made.  At  this  level  a  blast  un- 
covered a  large  water-worn  vertical  crevice — 
that  we  found  later  extended  down  some  20 
ft.  farther  into  rock — through  which  gushed 
about  15,000  gals,  of  water  per  minute.  This 
leak  flowed  for  about  one  year  before  being 
grouted.  At  the  expiration  of  that  time  three 
Keystone  well  drilling  machines  (size  No.  3) 
were  put  on  floats  and  some  30  holes  were  put 
m  the  first  dam  section  next  the  power  house 
pit  and  two  were  sunk  in  the  power  house 
pit  itself.  These  holes  averaged  about  35  ft. 
m  rock.  About  one-third  of  these  holes  were 
dry,  no  openings  or  crevices  of  consequence 
being  struck.  The  remainder,  however,  in- 
cluding the  two  in  the  power  house  pit,  en- 
countered seams  and  openings,  at  elevations 
from  15  to  25  ft.  below  the  rock  surface,  some 
of  which  were  18  ins.  thick.  A  number  of 
these  holes  were  "gushers,"  or  would  have 
been  had  the  tops  of  the  casing  not  been  above 
the  river  level.  The  main  leak  in  the  power 
house  nit  before  mentioned  was  simply  "piped" 
— that  is,  a  4-in.  pipe  was  thrust  some  5  ft. 
down  into  the  crevice  and  carried  some  10 
ft.  above  the  river  level.  It  was  grouted  by 
gravity  alone,  no  machine  being  used.  Ma- 
chines were  used  on  all  the  holes  drilled.  The 
water  level  in  the  pits  was  kept  from  C  ins.  to 
3  ft.  above  river  level  during  the  grouting. 
This  head  was,  of  course,  too  great,  and  re- 
sulted in  the  loss  of  a  large  percentage  of  the 
cement  used.  Fifteen  thousand  bags  of  ce- 
ment were  used  in  this  grouting.  2,000  of 
which  were  used  in  the  large  leak  mentioned. 
Both  pits  were  dried  thereafter  without  trou- 
ble. The  cavity,  which  was  the  source  of  the 
heavy  leak  in  the  power  house  pit,  was  later 
excavated  for  about  15  ft. — that  is,  to  where 
it  passed  into  the  foundation  below  grade, 
which  at  this  point  is  about  40  ft.  below  low 
water  in  the  river.  It  had  been  scoured  clean 
of  all  mud  by  the  w-ater  and  filled  full  of 
hard  grout  that  hugged  the  sides  of  the  pas- 
sage so  closely  that  the  joint  could  hardly  be 
detected.  The  grout  seemed  as  hard  as  the 
rock  itself. 

A\fter  this,  while  the  excavation  was  pro- 
ceeding in  the  dry.  seven  more  holes  were 
sunk  20  ft.  below  grade  in  the  power  house 
pit.  In  each  hole  a  mud  seam  was  encoun- 
tered about  18  ins.  thick  at  an  elevation  a 
few  feet  below  grade,  that  gushed  a  (5-in. 
stream  about  10  ft.  in  the  air.  The  pit  was 
flooded  as  before,  and  1,700  bags  of  cement 
were  used  in  grouting.  A  few  days  later  in 
blasting  near  grade,  this  seam  was  again 
reached  and  the  pit  was  filled  with  very  muddv 
water  in  twelve  hours.'  A  hole  was  put  down 
at  this  point,  grouted,  and  the  pit  finally 
drained  again.  Then  the  percussion  drills  were 
brought  in  to  test  the  bottom  preparatory  to 
concreting.  They  revealed  the  presence  of  a 
horizontal  layer  of  mud  or  saturated  clay  lying 
from  2  to  5  ft.  below  grade,  extending  indefi- 
nitely up  and  down  the  river  and  about  TO  ft. 
wide  across.  It  varied  from  6  ins.  to  5  ft. 
thick,  and  was  under  water  pressure  every- 
where. The  programme  adopted  by  the  con- 
tractors was  to  drill  holes  over  the  affected 
area  with  percussion  drills,  all  of  which  were 
piped  and  capped.  Through  these  holes  alter- 
nate jets  of  air  and  water  were  forced.  Then 
grouting  through  these  pipes  followed.  It  was 
then  discovered  that  the  grout  was  finding  its 


way  into  the  pit  through  a  large  opening  at 
one  end  of  the  affected  area.  In  order  to  con- 
tinue grouting  in  the  dry,  the  whole  area  was 
covered  with  concrete  in  which  steel  rods  were 
placed.  This  concrete  was  the  floor  of  the 
power  house  Then  began  a  steady  campaign 
of  drilling  and  cleansing  by  air  and  water 
jets  as  before  described,  and  grouting.  The 
idea  was  to  clean  out  the  mud  and  fill  with 
grout.  This  was  continued  for  nearly  four 
months,  and  over  400  holes  were  drilled  and 
grouted  over  an  area  about  50  by  TO  ft.  .A.bout 
3,000  barrels  of  cement  were  used  in  this 
grouting.  Probably  about  two-thirds  of  the 
mud  in  the  cavity  was  renlaced  with  grout. 
It  lay  along  the  bottom  and  the  grout  was  on 
top.  The  solidity  of  the  grout  was  such  that 
a  half-inch  rod  could  not  be  thrust  into  it  by 
hand.  The  drill,  though,  would  drive  a  bit 
through  it  almost  as  easily  as  through  the  mud 
below.  All  water  flow  was  practically  cut 
off.  The  foundation  was  accepic  in  this 
shape 

The  following  conclusions  have  been  formed 
as  to  how  grouting  operations  should  be  con- 
ducted under  conditoins  such  as  obtain  here: 
(1)  The  more  thoroughly  the  seams  and  cavi- 
ties are  cleansed,  the  more  certain  will  be  the 
effect  of  the  grout;  (2)  the  head  of  water  in 
the  nit  over  the  outside  water  should  be  not 
over  !  or  2  ins.  during  the  grouting;  (3)  the 
air  at  the  machine  should  be  used  sparingly. 
Ordinarily,  a  5-lb.  pressure  is  plenty,  and  -it 
should  not  be  allowed  to  enter  the  pipe;  (4) 
less  water  should  be  used  in  the  grout ;  (5) 
grouting  in  the  dry  is.  wherever  possible,  a 
more  certain  operation  than  grouting  with  a 
flooded  nit;  (6)  grouting  in  the  dry,  especially 
when  the  drilling  is  done  by  percussion  drills, 
is  much  cheaper,  more  convenient  and  rapid 
than  any  other  way. 


Total    7?.,5Q2.m 

Since  December,  1907,  the  excavation  has 
fallen  below  the  million-yard-a-month  mark 
only  once,  and  the  rate  at  which  it  has  ad- 
vanced during  the  year  just  closed  is  shown 
in  the  following  statement: 
Months.  Cu.  yds 

January   ....  1.356,394 

February 1,409,338 

March    1.72S.748 

April    1 ,414,336 

May    1,299,100 

June    1,401,016 

July    1,337,833 

August    1,442,402 

September  1.340,173 

October    1,306,97] 

November   1,209,498, 

December    1.351,08:' 


Record    Excavation    for    Culebra    Cut. 

Excavation  in  the  Culebra  Cut  during  De- 
cember, 1011,  was  the  greatest  for  any  De- 
cember during  the  eight  years  since  the  work 
was  begun  by  Americans.  The  accompanying 
tables  show  a  record  of  the  December  work 
for  eight  years.  The  cut  is  now  82  per  cent 
completed.  There  remains  to  be  excavated 
15,041,181   cu.   yds. 

The  work  for  December  of  1,351,082  cu. 
yds,  was  done  by  40  steam  shovels.  The 
high  record  is  due  to  the  fact  that  there  ha.'; 
been  little  rainfall  during  December,  which  is 
orditiarily  considered  as  one  of  the  rainy 
season   months. 

EXCAVATION  IN  CULEBRA  CUT.  DECEM- 
BER,   1904    TO    1911. 

December.  Cu.  vds. 

1904 42,935 

1905 7(1,630 

1906 307,689 

1907..: 1,025,485 

1908 1,210,045 

1909 1  1.-2  02: 

1910 l'211,40D 

1911 1,351.08: 

EXCAVATION-    IN    CULEBRA    CUT,  TEARS. 
1904  TO  1911. 

Year.  Cu,  yds, 

1904 243,47J 

1905 914,254 

1906 2.702.991 

1907 9.177,130 

1908 1 !  il2  4.'i:; 

1909 14;5i7.0.34 

1910 l:-,.398,.59!i 

1911 16.596,891 


Total    16,596.S 
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Comparison  of  Plant  and  Operating 
Cost  of  Day  Labor  and  Contract 
Work  in  the  U.  S.  Improvement  of 
The  Upper  Mississippi  River. 

Contributed    by    Charles    W.    Durham.    Principal 
Assistant   Engineer.    Upper   Mississippi 
River   Improvement. 
In  an  article  published  in  the  Oct.   18.   l;UI. 

issue    of     E.VCINEERING    AND    Co.NTRACTI.N'C.    the 

writer  undertook   to   outline   the  character  of 


per    reaches    of   ihe    rivtr.    is   not    fullv    estab- 
lished. 

The  original  project  for  the  improvement 
of  the  upper  .Mississippi  between  the  .Missouri 
River  and  St.  Paul,  li-V^  miles,  inauuurated  in 
18,8.  provided  for  a  channel  -l^-j  ft.  deep  at 
low  water  and.  up  to  lM'i7.  improvement  work 
was  earned  on  with  that  object  in  view.  But 
in  that  year  Congress  adopted  a  ti-ft.  project 

to  cost  $iO. i.diiii.  thr  additional  depth  to  be 

secured  by   further  contraction  and  by  an  in- 
creased   use    of    dredging    plants.      The    pro- 


TABLE  I. 


Localities. 


St,  Paul  to  the  St.  Croix  River. 
St.  Croix  Klver  to  Lake  Pepin. 
Lake  Pepin  to  Wisconsin  River. 


;;  c 

a  a 

600 
$00 


Wisconsin    River    to    Rock    Island 

Rapids    1,000 

Itock    Island   to   Quincy 1.200 

Qulncy  to  Hannibal 1.300 

Ilimilbiil  to  the  Illinois  River l.-JOO 

lIMiK.i.-i    IlivtT   to    Missouri    River..  1.600 

•Lake   Pepin   to  Alma:  tAlma  to  Genoa; 
noa  to  Wisconsin   River. 


.X  c 

~  g 

300 

600 

•52-; 

t62:i 

JiOO 

900 
l.OOU 
1.200 
1,200 
l.ion 

tGe- 


'iifrnrh' 


Fig.  1 — View(  of  Towboat  "Coal  Bluff."   Upper    Mississippi    River    Improvemem. 


the  work  of  river  improvement  performed  by 
contract  and  made  a  prophecy  of  the  probable 
amounts  to  be  available  for  such  work  an- 
nually in  the  future,  describing  the  plant  re- 
quired and  giving  general  information  as  to 
contract  prices,  cost  of  materials,  wages,  and 
other  incidental  items.  It  may  now  be  of  in- 
terest to  compare  the  U.  S.  day  labor  plants 
and  operating  costs  with  those  of  our  best 
contractors. 

The  improvement  of  the  river  is  based  on 
the  principle  of  contraction  accomplished  by 
means  of  closing  dams  to  cut  off  the  side 
chutes  and  of  wing  dams  to  narrow  the  se- 
lected low  water  channel  way.  This  contrac- 
tion brings  all  the  water  at  low  stages  into 
one  groove  and  the  increased  current,  due  to 
this  contraction,  scours  out  the  sand  until  a 
sufficient  depth  is  obtained  and  an  equilibrium 
established,  when  the  river  flows  on  with  its 
original  slope  and  velocity  but  with  a  different 
shaped  although  equivalent  cross  section  of 
water  way.  The  only  harm  done  is  that  the 
sand  thus  dislodged  moves  down  and  general- 
ly causes  further  trouble  below,  so  that  a  more 
or  less  complete  regulation  is  needed  to  se- 
cure and  maintain  a  desirable  depth  for  navi- 
gation. Hydraulic  pipe  line  dredges  re- 
cently built  will  minimize  the  bad  effects  of 
these  sand  movements  by  pumping  the  sand 
to  one  side  between  dams  and  outside  of  the 
projected  channel,  so  that  it  can  never  again 
become  obstructive.  .^11  the  banks  in  the 
bends  and  wherever  liable  to  abrasion,  are 
protected  by  a  revetment  of  rock  and  brush 
to  prevent  undesirable  deposits  in  the  channel, 

j  The  specifications  and  methods  for  both  day 
labor  and  contract  work  are  practically  the 
same,  but  occasionally,  especially  in  the  two 
upper  divisions,  the  government  forces  have 
been  given  more  latitude  than  the  contractors 
as  regards  the  relative  proportions  of  rock 
and  brush  used  in  wing  dams.  The  office  reg- 
ulations prescribe  that  the  proportion  of  brush 
shall  not  exceed  1  to  1  rock  in  shore  protec- 
tions,  1%   to   1    rock   in   closing  dams,   and    1 

I  to  2  rock  in  wing  dams,  but  in  some  day 
labor  practice,  the  proportion  of  brush  to  rock 

^  in  manv  wing  dams  and  occasionally  in  clos- 
ing dams  is  often  made  2%.  3.  and  sometimes 
4  to  1.  This  affects  the  unit  cost  per  yard 
of  day  labor  work  as  compared  with  contract. 
and  apparently  cheapens  the  completed  cost  of 
the  dams,  as  brush  is  much  the  cheaper  ma- 
terial, both  in  original  cost  and  in  towing  and 

■handling.      The    advisability    of    this    practice. 

i which  is,  however,  chiefly  confined  to  the  up- 


posed  channel  widths  of  the  two  projects  are 
shown  in  Table  I. 

Between  the  St.  Croix  River  and  Lake  Pe- 
pin no  further  contraction  is  necessary,  as  the 
4%-ft.  project  work  realized  the  6  ft.  desired. 

The  (i-ft.  project  differs  with  the  4%  only 
in  the  degree  of  contraction,  so  that  none  of 
the  old  work  has  been  wasted,  the  wing-dams 
in  existence  being  simply  lengthened,  repaired 
and  restored  to  the  projected  crest  elevations 


TABLE  U— UNITED  STATES  IMPROVEMENT 
UPPER  MISSISSIPPI  RIVER,  ST.  PAUL  TO 
MISSOURI  RIVEU  (ROCK  ISLAND  RAPIDS 
NOT  INCLUDED).  1878-1910.  INCLUDING 
SOME  DESULTORY  WORK  DONE  PRIOlt 
TO  1878. 

(Day  Labor  and  Contract.) 

Miles. 

Total   length  of  dams   (1.293,152   ft.)..  244.9 

Total   length   of  shore   protection   (1,- 

i:i3.73T  ft.)   214.7 

I'anis:  Cu.  yds. 

Total  rock   3.901,390.3 

Total   brush    C,23S,142.S 

Total  material   10.139..i33.7 

Average  per  linear  foot: 

Rock    3.02 

Brush    4.82 

•Av.  per  lln.  ft.  (material) 7.84 

Shore   Protections: 

Total    rock 1.942.591.6 

Total    brush 1,716.294.7 

Total    material 3.658,886.3 

Average  per  lln.  ft.: 

Rock     1.71 

Brush   1.51 

•Av.  per  lln.  ft.  (material) 3.22 

Grand    total   of   material    used,    13,798,420.0   cu. 
yds. 

•Includes  repairs. 


Fig.  2 — View  of  Towboat  "Grace,"  Upper    Mississippi    River   Improvement. 


of  4  It.  above  low  water  above  the  Des  Moines 
River  and  (i  ft.  from  the  rapids  to  the  mouth 
of  the  Missouri.  The  closing  dams  and  shore 
protections  proposed   remain  as  before. 

Up  to  the  close  of  190G.  under  the  4V4-ft. 
project,  there  had  been  put  in  place  5..332,116 
cu.  vds.  of  rock  and  7.1(53.037  cu.  yds.  of 
brush,  making  a  total  of  12,485,153  cu.  yds. 
of  material  for  both  construction  and  mainte- 
nance and  at  a  cost  of  about  $11,000,000.  The 
6-ft.  project  calls  for  the  use  of  6,846.698  cu. 
vds.  of  rock  and   10.54O.170  cu.  yds.  of  brush 


additional ;  total  material,  17,386,769  cu.  yds., 
about  40  per  cent  more  than  already  put  in 
place,  and.  in  addition  to  the  rock  and  brush, 
the  project  covers  12,500,000  cu.  yds.  of  dredg- 
ing. 

The  total  quantities  to  1910,  inclusive,  with 
other  statistics,  rre  shown  in  Table  II. 

The  government  has  four  complete  day  la- 
bor plants,  one  operating  between  St.  Paul 
and  Winona  (Division  No.  1),  another  be- 
tween Winona  and  the  Wisconsin  River  (Di- 
vision No.  2).  a  third  between  the  Wisconsin 
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TABLE  III. 

Plants  employed  ir.  Iflll. 

Div. 

Div.  1          Div.  2         Div.  3       Div.  7  3  and  5     Div.  0  Div.  7     pi%%  o 

Pieces.                               U.S.            U.S.          U.S.         US.  Cont.       Cont.  Cent.      Cont.« 

Towboat,    large I  '■  j  ] 

Towboat,    small 1'           '                  J                  i  ■;                i 

Office  boat 1  J  .1  .59911 

Quarter    boat 2                  3                  3                 T  f                7 

Store   boat 1                 1                 J                 }  J-               i  i              'i 

Building  b6at ^2                 I  ic              i5  q                7 

Barges,   100x20  ft 19                20                  i                ■•  !(>              " 

Barges,    110x24   ft •■                12                l»  ••                i  ■;                i 

Grasshopper    1                  3                  1                  1  ^                "  J 

Grader  (pile  driver) ..                ■•        ^^^__            ^  _jj__     _j__ 

Original  cost  new J  56,000     $  63,000     $  71,600     $  65,000  $55,000     »6.400  $50.300     $25,500 

Cost  of  work  in  1911 JIM. 470     $106,770     $118,646     $124,938  $94,16a     $77,272  $58,897     $17,618 

•Only  3  months'  work. 

TABLE  IV. -COST  OU  TOWBOAT   REPAIRS.  "Alert  " 

•■Furv."  "H.  Bosse."  Built  1874. 

Year.                  Built  in"  ISSl.  Built  in  1S81.  Bought  ISSi. 

Original  cost    i^'VH^,  ^lHV^i  ^14''0°  00 

Repairs  to  and  including 1S90                        6  292  71  10,43.01  14,  0    00 

ilpalfl :::::::::::;:::;;:::;:::::::::  ms            1,973.82  375.52  i.i-sb.ei 

Repairs    1894                           255.3  .49.8.  1,,.0.12 

Repass ■ 189o                        ^'     9S0  272  45  590.88 

g^PillS   1897                            463:fo  232.30  1.938.4? 

Rellui   1898                            497.46  200.42  }'?.l*Ai 

slpaSrs : : : : : : : : : : :::::..:.:;:.::;:...  1 899           '5.247.28  224.16  i.om.  ,  8 

Repairs   1900                            147.19  1..44.01  191.28 

gl^trl :::::::::::::::::::::::::::::;  1902             99S.34  629.91  soo 

Repairs    1903                           495.76  460.44  ^'^TR-fiS 

Renair<!                                                                                  1904                                   461.53  523.90  4lb.b8 

S?l :::::::::::::::::::::;:;::::::  I9S5            jss.es  3,375.25  692.31 

Repairs   1906                        1,209.11  61.12  I'Sni'^? 

Repairs   1907                        3,026.34  87.41  \'fr,M 

Repairs   190.S                            337.25  497.52  J'^In'^f 

Repairs    1909                            719.70  69o.27  1,680.45 

Repairs    1910                        1,178.67  1.210.-8  i.li^.^ 

Totals  to  date $43,883.89  $41,650.76  $41,562.00 

•New;  hull. 
TABLE  V.-SMALL  AUXILIARY  TOWBOATS  USED  IN  U.  S.  IMPROVEMENT.   UPPER  MISSIS- 
SIPPI   RIVER. 

•■Lucia."                   "Louise,"              "Elsie,"  "Emily,"  '•Ada,'' 

built  1885.                 built  1SS4.             built  1889.  built  1889.  built  1889. 

Oak  hull.                Oak  hull.              Steel  hull.  Oak  hull.  Oak  hull. 

Original    cost    $4,000                     $3,538                    $5,110  $4,034  $4,000 

Repairs  to  Dec.  31,  1910...       12,575                      11,495                     JV*dO  \^A\%  ^-Sl 

Total    $16,575                    $15,033                     $12,560  $14,476  $12,251 

The  "Lucia"  had  new  huHs  in  1895  and  1910. 

The  "Louise"  had  new  hulls  in  1894  and  1905.  the  latter  steel. 

The  "Elsie"  has  required  no  additional  hull. 

The  "Emily"  had  new  hulls  in  1902  and  1910. 

The  "Ada"  had  a  new  hull  in  1904. 


River  and  the  Rock  Island  Rapids  (Division 
No.  3),  and  the  fourth  between  Hannibal  and 
the  Missouri  River   (Division  No.  7). 

A    comparison    of    day    labor    and    contract 


of  money  expended  by  day  labor   plants  and 
that  paid  to  the  contract  plants,  in  1911. 
One  of  the  towboats  of  the  U.  S.  plants  and 


and  12!l  ft.  on  deck;  width  of  hull  2.5  ft.  4 
ins. ;  over  guards  28  ft.  2  ins. ;  5  ft.  deep 
in  the  dead  flat,  and  draws  light  2  ft.  6  ins. 
Her  wheel  is  14  ft.  wide,  18  ft.  3  ins.  in  diam- 
eter, and  has  24-in.  buckets.  She  has  two 
propelling  engines,  loVa  ins.  diameter  by  -j  ft. 
stroke,  and  3  boilers.  24  ft.  long  by  3G  ins. 
diameter,  with  six  13-in.  return  flues  in  each. 
A  complete  detailed  showing  of  what  it 
costs  to  keep  wooden  hull  towboats  in  repair  ; 
is  given  in  Table  IV,  for  three  boats  of  nearly! 
the  same  size  and  power,  built  or  purchased'  I 
in  1881.  While  the  repairs  in  30  years  amount 
to  about  three  times  the  original  cost  of  each 
boat,  yet  the  cost  per  annum  for  a  serviceable 
towboat  is  only  about  $1,400,  and  the  salvage 
on  each  today  would  be  about  $.j.O00.  These 
boats  have  all  had  new  boilers  and  have  been 
practically  rebuilt  as  to  their  hulls  two  or 
three  times.  Repairs  to  cabins  and  machinery 
have  been  nominal.  It  will  probably  be  de- 
cided to  condemn  them  in  a  year  or  two  and 
build  steel  hull  boats. 

A  sample  of  the  small  auxiliary  towboats 
attached  to  the  U.  S.  plants  is  shown  by  Fig. 
2.  These  boats  are  very  useful  with  light 
tows  and  in  handling  the  barges  in  dam  con- 
struction. The  ''Grace"  is  92  ft.  6  ins.  long 
over  all  and  78  ft.  on  deck ;  width  of  hull  17 
ft.  and  depth  3  ft.  11  ins.  She  has  a  wheel 
10  ft.  long  and  12  ft.  in  diameter  with  18-in. 
Inickets;  2  cylinders  7%x49  ins.,  and  2  boilers 
10  ft.  long  and  30  ins.  in  diameter  with  44 
3-in.  flues.  The  cost  of  this  boat,  which  was 
built  by  the  United  States  in  1894,  at  Keokuk, 
was  $8,616. 

The  cost  of  other  small  auxiliary  towboats 
is  shown  in  Table  V. 

,A.ll  of  these  boats  are  in  good  condition 
(Dec,  1911).  They  have  cost  the  government 
about  $500  a  year  each,  and  the  salvage  on 
each  would  be  about  $3,000. 

Figures  3  and  4  give  a  good  idea  of  a 
typical  office-boat  and  quarter-boat  used  with 
the  government  plants.  The  ofiice  boat  shown 
in  50  ft.  x  18  ft.  hull  dimensions,  has  a  single- 
story  cabin,  nicely  fitted  with  staterooms, 
bnnks  and  office  furniture.  It  was  built  in 
1893.  at  a  cost  of  about  $1,800.  including  out- 
fit. The  repairs  to  1907,  during  which  year 
the  hull  was  rebuilt,  were  small.  Repairs  to 
Dec.  31,  1910,  were  about  $2,500,  including 
maintenance  of  outfit.  On  Dec.  31,  1911.  this 
boat  was  in  fine  condition. 

The  quarter  boat,  accommodating  70  men,  if 


Figs.  3  and  4 — Views  of  U.  S.  Office  Boats,   Mississippi    River   Improvement. 


plants  engaged  during  1911,  follows  in  Table 
III.  This  table  gives  the  approximate  orig- 
inal cost  of  each  plant  and  also  the  amount 


one  which,  although  not  of  great  power,  is 
well  adapted  to  the  work,  is  shown  by  Fig. 
1.     The  "Coal  Bluff"  is  148  ft.  long  over  all 


70x20x3  ft.  in  hull  dimensions,  and  has  a  two- 
story  cabin  fitted  with  bunks  for  laborers  in 
.the  second  story  and  with  dining  room,  kitchen 


No.  of  Dimensions, 

Group.            barges.  feet. 

1 8  100x20x4 

II 8  100x20x4 

III S  100x20x4 

IV.                       i;  100x20x4 

V. .  ,                  :;  100x20x4 

VI .■,  100x20x4 

VII ;>  100x20x4'/4 

VIII ,.  8  110x24x4% 

IX 6  110x24x4% 

X 6  120x20x5 


TABLE  VI.— LO] 

STGEV 

ITY  OF 

SCOW 

BARGES. 

Material. 

White  pine. 

White  pine. 

Fir. 

Cost, 
each. 

$    770 
770 
806 

Years 
Max. 

8 

8 
16 

in  service. 

Min.       Av. 

6    .       7V4 

6           7% 

13         1414 

Max. 

$    681 

561 

1,323 

— Repairs.- 

Min. 

$      91 

134 

628 

Av. 
$    367 

264 
1,052 

Fir. 

800 

17 

15 

16% 

881 

564 

716 

Fir. 
Fir  and  pine. 

806 

790 

14 
15 

12 
11 

13 
14 

958 
1,780 

661 
517 

822 
1,314 

Fir. 

768 

15 

9 

12% 

1,783 

349 

1,067 

Fir. 

1,600 

15 

14 

15 

1.454 

1.086 

1,283 

Fir. 

1,400 

14 

13 

13  Vi 

1,097 

802 

911 

Pine  with  oak 
bottom. 

1.300 

22 

15 

21 

2,871 

447 

2,066 

Remarks. 

Light  loads  for  the  last  year  or  two. 

Light  loads  for  the  last  year  or  two. 

Wrecked  barge  omitted.  Barges  show 
great  vitality.  Principal  repairs 
new  decks  and  calking. 

Great  longevity.  Small  repairs — all 
but  two  in  fair  condition.  1911. 

Not  so  satisfactory  as  III  and  IV. 

Very  large  and  apparently  unjusti- 
fiable repairs  in  the  last  4  years. 
Three  still  in  use  and  in  fair  con- 
dition. 

Built  by  U.  S.  Three  in  fair  condi- 
tion.   1911.   large  repairs. 

Wrecked  barge  omitted.  Long  life 
with  moderate  repairs. 

Two  of  this  group  rebuilt  in  1908. 
Built  by  U.  S.,  good  life,  small  re- 
pairs. , 

All  but  one  rebuilt. 


lanuarv  24.  1912. 
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TABLE    VII. —FORCES    EMPLOYKD    BY 

Dlv.  1. 

Designations.  U.  S. 

Assistant  engineer   1 

Clerk    1 

Pilot  and  master   2 

Overseer  and  Foremen 2 

Steam    engineers    3 

Receiver  of  materials 2 

Cooks    4 

Cooks'    helpers    4 

Carpenter    1 

Firemen    3 

Peck    hands    .". 

Watchmen 

Laborers    40 

Boatmen    4 

Timekeeper    

Monthly  payroll    .<:i  4>ir. 


THE 

L'MTED 

ST.ATF 

S    .\.ND 

CONTRACTORS 

,    1911. 

Biv.  2 

U.S. 

1 

Div.  3. 

Dlv.  7. 

Div.  :;«:.•, 

Dlv.  6. 

Dlv.  7. 

Dlv.  i. 

U.  S. 

1 

U.  S. 

Cont. 

Cont. 

Cont. 

Cont. 

1 
2 
2 

1 

3 

1 
3 

1 

I 

i 

1 

i 

2 

i 

2 

3 
2 

3 
3 

1 

2 

1 

0 

3 

4 

.> 

„ 

.' 

,* 

4 

3 

2 

I 

2 

3 

5 

3 

1 

1 

., 

4 

i> 

3 

1 

4 

50 
3 

30 
4 

74 
4 

211 

32 

20 

20 

1 

1 

1 

1 

1 

1 

«:!.9O0 

$3,301) 

$4.6i;n 

f2.02] 

$2,093 

$1,805 

$1,560 

of  this  periodical  above  mentioned.  The  cost 
of  the  former  have  increased  in  the  last  15 
years  from  abont  $800  to  $1,500,  and  of  the 
latter  from  $1.JU0  to  $2,000,  but  in  recent 
years  the  Uimber  has  been  crcosoted,  either 
by  the  open  tank  or  pressure  process,  which 
adds  to  the  cost.  Table  VI  gives  the  record 
of  a  number  of  groups  of  barges,  all  of 
which  were  built  prior  to  1907  of  untreated 
lumber. 

A  typical  plan  of  the  grasshoppers,  which 
are  boats  with  ways  for  building  continuous 
mattresses,  is  shown  in  the  issue  of  this  pe- 
riodical above  mentioned.  They  vary  in  size 
from  30xl(j  ft.  to  48x40  ft.,  and  in  cost  from 


TABLE  VIII.  -COST.  DETAILS.  ETC.,  OF  .\ 
CONTR.VCTDK  S  WORK  HCILDLVCj'  DA.MS 
AXD  SMOKE  I'KOTICCTID.N'S.  V.  S.  IM- 
PROVE.ME.\T  OF  IPPER  .MISSISSIPPI 
RIVER,    1911. 

Linemcji  and  laborers $  9  g70 

0\-erseer  and  foremen 3'7G'» 

Cooks,     engineers,     watchmen     and    car- 

,.  l«'')ter    3  5S-, 

."■•lihsistence     4  "00 

Steamhoat  at  $30  per  day.  including  crew. 

subsistence,   fuel,   etc 8  100 

Lines,  wire.  lath.  yarn,  i.ml.s,  etc l^O.) 

.Material-  (  rock  and   brush  1 53i672 


Total    e.xpendltures    $  84,692 

\dd  for  deterioration  of  plant 5,000 

'■''■    ■   ■■    Interest    at    tl%    oij    $35,000    In- 

2,100 


\dd    lor 
vested 


Fig.    5 — Building    Boat    with    Ways    Raised. 


Total  cost  to  contractor $  91, 

Total    received    from    United    States 
by    contractor    llfi. 

Estimated  profit  of  contractor $  24 


21:1 


Fig.    6 — Building    Boat    with 

.427  Decl<. 


Ways    Flat    on 


■\BLE  IX.— SUMMARY  SHOWING  LOCALITIES.   AMOUNTS.   AND  COSTS  OF   REGULAR 

PAUL  AND  MOUTH  OF  MISSOURI   RIVER 
f Material . 


CONSTRUCTION   WORKS  IN  1910   BETWEEN  ST. 


Method   and    Locality. 

Hired   Labor — 

St.   Paul  to  Wmona 

Winona  to  Wisconsin  River. . . . 
Wisconsin  River  to  Le  Claire... 
Hannibal  to  .Missouri  River 

Contract — 
Rock  Island  to  Burlington.  1909. 
Rock  Island  to  Burlington.  1910. 

Keokuk   to  Hannibal.    1910 

Clarksville  to  Illinois  River 


Rock. 

Cu  yds. 

23.93S.5 
25,625.2 
22.097.3 
29,059.9 

18,556.5 
9,195.6 
4,392.1 
1,668.8 


Brush. 

Cn.  yds. 

72.287.9 
74,497.8 
31,469.7 
31,159.5' 

14,610.4 
13.083.1 
5,457.1 
3,940.9 


Total. 

Cu.  jds. 

96,226.4 

101.123.0 

53,567.0 

60.219.4 

33.166.9 

22.278.7 
9,849.2 
5.609.7 


Cost 

of  work. 

i  75,040.00 
77,461.65 
58.159.72 
71,831.77 

37.705.03 

23,468.23 

12.119.91 

5,7S9.47 


-Average 

Cost    Per 
General 
superin- 
tendence 

Cu.    Yd.- 
Local 

On 

Putting 

and  oHlce 

superln- 

barges. 

TowlnK. 

In  place. 

expenses. 

$0,361 

$0,093 

$0,166 

$0,023 

$0,037 

.324 

.oi;9 

.189 

.022 

.040 

.415 

.192 

.240 

.031 

.039 

.492 

.165 

.2-.9 

.032 

.098« 

Plant. 

$0,099 
.122 
.169 
.147 


.023 
036 
075 
"35 


.052 
.027 
.048' 
.110 


; 134.533.9         247.506.4  382,040.3         $361,575.78 

'Includes  1,4S(.5  cu.  yds.  gravel.     ^Includes  surveys.     ^Inspection. 

Avei-age  cost  per  cu.  yd.,  day  labor  work 50.90S 

Average  cort  per  cu.  yd.,  contract  work 1.115 


In 
place. 

$li.?7.1 
.766  ' 
1.085 
1.193 

1.136 
1.053 
1.220 
1.032 

.946 


TABLE  X.— SHOWING  WHAT  THE  DAY  LABOR    !N    1910    ACTUALLY    COST,    AND    WHAT    IT 
WOULD  HAVE  COST   IF  DONE  BY   CONTR.\CT   UNDER   UNIT   PRICES   OF 
THE  1910  CONTRACTS. 


Division. 

I  ;iul  to  Winona. 

Ainnna  to  Wisconsin  River... 
.Viaconsin  River  to  Le  Claire. 


Rock. 
Cu.  yds. 
2i.r3S 
?5,625 
22,097 


lannibal  to  Missouri  River 29,060 


Brush. 
Cu.  yds. 
72,288 
75,498 
31.470 
31.160 


Actual 
cost 

of  work. 

$  76,2SS 
72,842 
57,201 
64,677 


What 

it  would 

have  cost 

bv  contiacl. 

$,  S3. COS 

8S,293 

54.612 

65,546 


Da.\- 
Ijbor. 

Saving. 

$  7.320 
15.451 


869 


Day 
labor. 
Loss, 


$2,580 


Total    $271,908  $292,059  $23,640  $2.3s:i 

Note  1. — In  this  statement  general  superintendence  and  office  is  omitted,  and  the  contracts  are 

liarged  3  cts.  a  yard  for   inspection. 

Note  2. — .A    profit    to   the   contractor   of   ?21.05].    or    about    10    per    cent,    i.s    indicated,    which    Is, 

lowever.  much   less  than  the  actual  or  usual  profit. 


I  nd  quarters  for  overseers  and  cooks  on  deck. 

,t  was  built  in  1891.  at  a  cost  of  about  $l.-'iOi). 

[nd  with  a  new  hull  built   1010,  it  is  now  in 

,ood  condition,  although  the  repairs  and  re- 
lewals  of  outfit  in  1!)  years  have  cost  $3.20."). 
t  may  here  be  said  that  all  boats  recently 
uilt  cost  about  twice  as  much  as  similar  ones 

luilt  1-j  to  20  years  ago. 

I  The   plans   of   a   building   boat,    such    as    is 

ised  by  the  government,  are  shown  in  the 
let.  18,  imi,  issue  of  Engineering  and  Con- 
HACTINO.  p.  422.  as  also  two  views  of  the  boat 
1  operation.  Two  additional  views.  Figs,  -'i 
nd  6,  are  given  below.  The"  building  boat 
lown  is  I<it1x2(ix4  ft.  in  hull  dimensions,  built 
t  Douglas  fir  in  1903.  is  fitted  with  .steam 
ipstans  and  movable  ways,  and  cost  about 
1.600.  Repairs  on  it  to  Dec.  31.  1910.  in- 
uding  a  new  boiler,  were  $2,092,  and  it  is 
)w  after  8  years'  service  in  good  condition. 
Plans  of  the  100-ft.  barges,  which  are  simi- 
r  to   the    Ilfi-ft..   were    shown    in   the    issue 


PW  to  $90(1.  They  all  have  oak  ways  or 
fingers^  upon   which  the  mattress  is  built. 

In  Table  VII  is  shown  the  force  employed 
with  each  plant  and  the  monthly  expenditure 
for  labor,  which  latter,  in  the  cases  of  con- 
tract  work,   is  an  apijroximalion. 

It  will  be  noted  that  the  cost  per  yard  in 
place,  shown  in  Table  IX,  depends  materially 
on  the  relative  proportions  of  rock  and  brusli. 
Where  the  lirush  preponderates,  the  cost  per 
yard  is  less,  as  brush  is  the  cheaper  material 
both  in  .ictual  cost  and  in  handling.  The 
contract  work  is  handicapped  in  cost  by  a 
relatively   large  proportion   of   rock. 


Fig.   7 — Grasshopper   Barge   at   Work. 
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Table  for  Proportioning  the   Sizes   of 
Air    Mains   and    Branches. 

The  accompanying  table  shows  the  number 
of  branch  pipes  of  a  given  size  that  can  be 
efficiently  supplied  with  air  from  a  given 
sized  main.  The  figures  in  the  vertical  column 
at  the  left  are  the  diameters  of  the  mains  and 
those  at  the  top  are  the  diameters  of  branches. 


f 
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This  formula  is  intended  for  piles  noti  driven 
10  rock,  as  such  piles  should  be  figured  as 
columns.  The  quantity  5  is  the  average  pene- 
tration for  the  last  few  blows,  which  under 
ordinarv  circumstances  becomes  fairly  con- 
stant. 'This  condition  in  the  driving  shows 
that  the  pile  is  in  such  material  that  the 
formula  may  safely  be  used  for  figuring  its 
loading. 


Diameter  of  Mains. 


-Diameter  of   Branches. -— 

6        7        S        9      10      11      12 


,14      15 


16 
32 
56 


2.7     

,5.7    2.3     ... 
9.7    3.6    l.S 


g 

88 

7 

S 

9 

129 

ISO 

244 

10 

317 

11 

402 

501 

13  

613 

14 

737 

15 

876 

16 

17 

18       

1026 

1197 

1375 

19 

20 

^1        .... 

1580 

1775 

1985 

2** 

2250 

23 

24 

2525 

2800 

25 

3060 

26 

27 

28 

3425 

373S 

4100 

29       

4440 

4S98 

.-.312 

32  

5631 

6154 

34  

6675 

7075 

36 

7735 

S265 

38 

8715 

16 
23 
32 
42 
56 

71 

88 

107 

129 

152 

ISO 
208 
239 
275 
312 

345 
398 
460 
493 
543 

590 
677 
725 
800 
864 

920 
1070 
1140 
1208 
1280 

1355 
1435 
1625 


5.7    2.8  1.6 

8.3    4.1  2.3 

12    5.7  3.2 

16    7.6  4.3 

20    9.9  5.7 

12  7.0 

16  9.0 

19  11 

23  13 

27  16 


2.1     1.1     

2.5  1.9     1.3     ... 

3.6  2.4     1.7     1.3 


32 

37 
43 
49 
56 

61 
71 
77 
SS 


26 
32 
39 

47 
56 

65 

76 

SS 
100 
114 

130 
145 
160 
180 
202 

219  108 

243  121 

265  129 

289  141 

315  151 

344  16S  96 

374  184  103 

401  196  109 

433  212  119 

470  229  127 

497  242  138 
537  260  146 
575     279     157 


IS 
21 
27 
28 
32 

35 

41 
47 
50 
55 


74 
79 


4.5  3.1 

5.7  3.8 

6.9  4.7 

8.3  5.7 

9.9  6.7 

U  7.9 

13  9.2 

16  in 

18  12 

20  14 


22 
26 
29 
32 
35 

39 
43 
48 
52 
56 

59 
63 
70 
76 
82 

88 

94 

100 


15 
18 
20 
90 

24 

27 
29 
32 
35 
38 

40 
42 
45 
51 
56 

60 
64 
68 


2.8 
3.4 
4.1 
4.8 

l'.6 

s'.s 

9.9 

10 
13 
14 
16 
17 

19 
21 
23 
25 
28 

30 
32 
35 
37 
40 

43 
45 
49 


1.3 
1.6 
1.9 
2.3 
2.S 

3.2 
3.8 
4.3 
5.0 


8.4  6.3 

9.3  7.2 

10  7.8 

12  8.9 

13  10 


14 
15 
17 
19 
20 


23 
25 
27 
30 

32 
33 
37 


11 
12 
13 
14 
16 

17 
18 
19 
21 
23 

25 
26 
29 


7 
2 
6 
0 

i.6 

).6 

10 

11 

12 

13 
14 
15 
16 
18 

19 
20 
22 


1.2 
1.5 
1.8 

2.1 
2.4- 
2.8 
3.2 
3.6 

4.1 
4.5 


1.2 
1.4 


6.4 

G.9 
7.5 
8.3 
9.1 
9.9 

10 
11 
12 
13 
14 

16 
16 
18 


2.0 

2.6 
2.9 

3.2 
3.7 
4.1 
4.6 
5.2 


1.4 
1.6 


1,2 
1.4 
l.f) 


2.3     1 


6.1 
6.8 
7.5 
8.0 

8.9 

9.3 

10 

11 

12 


1.2 
l.J 
1.5 
1.7 

2.0 
2.2 


6 

6.7 

7.4 
8.0 
8.5 
9.1 
10 


2    5.2 


3.4 
3.6 

4.1 
4.4 
4.7 

5.1 


13       11     S.9     7.6 

13  11    9.3     7.9 

14  12       10    8.6 


The  figures  in  the  table  show  the  number  of 
branches  of  the  diameter  indicated  at  the  head 
of  the  column  which  will  be  equal  to  one 
pipe  of  the  diameter  designated  in  the  .column 
to  the  left  on  the  same  horizontal  line. 

The  table  is  taken  from  a  recent  catalog  of 
the  Green  Fuel  Economizer  Co.  It  is  based 
upon  calculations  according  to  the  laws  of  the 
flow  of  air  through  pipes. 

Diagrams  for  Safe  Loads  on  Piles. 

The  accompanying  diagrams  are  for  deter- 
mining safe  loads  for  piles.  The  first  is  for 
piles  driven  with  a  drop  hammer  and  the  sec- 
ond for  piles  driven  with  a  steam  hammer. 
The  diagrams  are  constructed  with  the  use  of 
the  Engineering  News  formula  as  given  by 
the  late  A.  M.  Wellington  as  follows : 
2wh 

P  = 

l  +  S 


The  diagrams  given  here  are  by  Prof.  Ed- 
ward R.  Cary,  as  published  in  the  Polytechnic 
of  the  Stevens  Institute  of  Technology. 

For  the  construction  of  the  diagrams  the 
formula  may  be  expressed  as  follows : 


P=- Xu'X/i. 

1  +  S 


Let  _v--- 


;=/i    V  and 


1+S 


P  =  U' 


Fig.   1 — Diagram  for  Safe    Load   on   Piles 
Driven  with   Drop   Hammer. 

Where  f  =  saie  load  in  tons,  if  =  weight 
of  hammer  in  tons,  /i=  fall  of  hammer  in 
feet,  and  5=  penetration  of  pile  at  last  blow. 


Values  of  5'  are  taken  on  the  -Y  axis  of  the 
diagram  and  the  corresponding  values  of  Y 
are  plotted  as  ordinates.  A  curve  is  drawn 
through  the  plotted  points,  and  lines  parallel 
to  the  -Y  axis  are  also  drawn  through  these 
points.  The  equation  :;  =  /;  ji  is  that  of  a 
straight  line  making  with  the  Y  axis  an  angle 
whose  tangent  is  h.  A  point  is  taken  on  the 
A'  axis,  at  such  a  distance  from  the  origin, 
used  for  plottin,g  points  of  above  curve,  as 
will  make  a  convenient  size  for  the  diagram. 
This  point  is  used  as  the  origin  for  plotting 
the  line  z  '=  It  y.  On  the  line  of  y  for  a 
value  of  5"  =  1  in.,  two  divisions  on  the  cross 
section  paper  are  taken  for  the  value  of  c 
when  h  =  10  ft.,  four  divisions  when  h  =  20 
ft.,  six  divisions  when  h  =  30  ft.,  etc.  From 
these  points  lines  are  drawn  to  the  origin  for 
c.  On  a  line  parallel  to  the  Y  axis  and  drawn 
through  the  origin  for  r,  a  point  is  taken  for 
the  origin  for  P  =  w  z.  On  a  line  parallel  to 
the  Y  axis  and  drawn  through  the  intersection 
of  the  <10  ft.  line  for  the  fall  of  the  hammer 
and  the  line  marked  1  in.  parallel  to  the  Y 
axis,  are  laid  ofif,  to  an  adopted  scale,  values 
of  P  for  IV  =  1,000  lbs.,  1,500  lbs.,  etc.,  and 
for  i"  =  1  in.  and  h  =  40  ft.  The  lines  above 
described  and  the  Y  axis  are  properly  nnm- 
liered  to  make  the  completed  diagram. 

Knowing  the  penetration  in  inches  for  the 
last  blow-,  find  the  intersection  of  the  line 
parallel  to  the  A'  axis  that  is  marked  with  this 
amount  and  the  line  \yhich  gives  the  fall  of 
the  hammer,  then  go  parallel  to  the  Y  axis 
until  the  line  which  gives  the  weight  of  the 
hammer  is  reached,  then  go  parallel  to  the  X 
axis  to  the  left  edge  of  the  diagram  and  read 
the  safe  load  in  tons;  e.  g.,  for  a  penetration 
of  %  in.,  fall  of  hammer  of  20  ft.  and  weight 
of  hammer  of  2.000  lbs.,  find  intersection  of 
%   in.   and  20   ft.  lines,  then   go  parallel  to    Y 


axis  until  2,000  lb.  line  is  rfeached,  then  go 
parallel  to  A'  axis  and  read  22+  tons. 

For  steam  hammer  driven  piles  the  formula 
2  wh 
p= is  used,  where  terms  represent  the 

same  quantities  as  above.  The  methods  of 
construction  and  use  are  the  same  as  for  the 
above.  The  diagram  is  seen  to  be  very  similar 
in  form  to  the  one  for  drop  hammer  driven 
piles. 

Some  Notes  on  Rubble  Mound  Break- 
water Construction  at  Lake  Erie 
Ports,  with  Costs  of  Unload- 
ing Stone  from  Scows. 

During  the  past  decade  practically  all  of 
the  breakwaters  built  at  the  various  American 
ports  along  Lake  Erie  have  been  constructed 
wholly  of  stone,  and  are  known  as  rubble 
mound  breakwaters.  The  core  of  these  break- 
waters is  composed  of  stone  of  a  classifica- 
tion known  as  "quarry  run"  which  consists 
of  stones  varying  in  weight  from  a  few 
pounds  to  several  tons.  On  the  outside  of 
this  core,  on  both  lake  and  harbor  side,  heavy 
blocks  of  a  minimum  weight  of  3  tons,  some 
weighing  as  much  as  12  or  1.5  tons,  are  placed. 
For  the  top,  large  stones  of  a  minimum  weight 
of  3  tons  are  used.  These  stones  for  the  su- 
perstructure are  placed  in  regular  order ;  they 
must  be  approximately  rectangular  in  shape, 
and  of  a  quality  that  will  withstand  the  ac- 
tion of  the  elements,  especially  of  frost. 

The  slope  of  these  breakwaters  is  about  1 
ft  vertical  to  1%  ft.  horizontal,  with  a  top 
width  of  10  ft.,  the  crest  being  8  ft.  above 
mean  lake  level.  Hence  it  will  be  seen  that 
the  width  of  the  base  is  dependent  on  the 
depth  of  the  water  at  the  location  where  the 
breakwater  is  to  be  built. 

In  quarrying  rock  to  be  used  for  the  super- 
struture  of  these  breakwaters  caution  should 
be  exercised  in  the  amount  and  kind  of  ex- 
plosive employed.  The  writer  spent  several 
seasons  at  the  quarries  both  on  Johnson's 
Island  and  Kelley's  Island  and  while  there 
studied  the  methods  used  and  the  results  ob- 
tained. After  handling  a  million  tons  of  rock, 
the  larger  part  of  this  amount  being  at  the 
quarries  and  the  remainder  on  breakwater 
construction,  he  has  reached  certain  conclu- 
sions, some  of  which  are  as  follows: 

(1)  In  quarrying  rock  to  be  used  in  the 
superstructure  of  breakwater  a  very  limited 
amount   of   dynamite   should   be   used,  and,  if 


Fig.  2 — Diagram  for  Safe  Load  on  Piles 
Driven  with  Steam  Hammer. 

possible,  it  is  better  not  to  use  any,  using 
only  powder.  There  is  no  doubt  that  where 
a   rock  that  is  firm  and  of  uniform  strength 

•Abstract  of  a  paper  by  H.  F.  Alexander,  In 
the  Journal  of  the  American  Society  of  t-ngi- 
neering  Contractors  for  November,  1911. 
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is  desired,  dynamite  is  too  quick-acting  and 
not  only  weakens  the  strength  of  the  rock, 
but  is  also  likely  to  cause  minute  seams  that 
cannot  be  detected  by  the  eye  of  the  inspector. 

(2)  No  stone  to  be  used  in  superstructure 
work  should  be  quarried  later  than  at  least 
one  month  before  freezing  weather  is  likely 
to  begin.  This  gives  the  stone  time  to  season 
and  lose  most  of  its  greenness  or  native 
moisture. 

The  rock  is  conveyed  on  scows  to  the  place 
where  the  breakwaters  are  being  constructed. 
Three  classes  of  scows  are  used,  viz. ;  der- 
rick scows,  deck  scows,  and  dump  scows.  The 
smaller  stone  used  for  the  core  is,  as  far  as 
practicable,  carried  in  the  dump  scows.  The 
latter  are  placed  over  the  spot  where  the  core 
is  to  be  placed  and  are  then  dumped  the  same 
as  mud  scows  are.  This  is  by  far  the  cheap- 
est method  of  handling  stone  but  only  a 
limited  amount  can  thus  be  handled. 

The  larger  stone,  and  occasionally  loads  of 
small  or  hand  stone,  are  loaded  on  the  deck 
scows.  The  derrick  scows  also  carry  large 
stone  and  unload  by  means  of  their  own  der- 
ricks. 

The  writer  has  no  records  of  the  cost  of 
handling  stone  from  dump  or  derrick  scows. 


hut  gives  l;£re,  Tabic  I.  the  cost  of  unloading 
small   or  hand   stuut.    from  nine   deck  scows. 
The  stone  was  uidoridul  by  hand. 
tabijK  i.-^cost  ok  unloading  stone 

PKOM    scows. 


1st    .. 

...    82S 

326 

2.o4 

$84.17 

$.1015-(- 

2nd 

.  .     S49 

334 

2.542 

S6.17 

.1014 

Srd     . 

...    702 

344 

2.04 

SS.67 

.1263 

4th  .. 

. ..    4Sa 

160 

3.03 

41.C7 

.0859-1- 

.ith    . 

...    914 

274 

3.335 

72.00 

.0787  + 

t;th    .. 

...     444 

174 

2.55 

45.17 

.1017 

7th    .. 

...     S40 

327 

2..^7 

S4.0S 

.1000 

.Sth    . 

...   i;4i 

250 

2.564 

64. S3 

.lOlH- 

9th   .. 

...    592 

243 

2.436-*- 

63.08 

.1065 

average 

averagp 

Totals    .G.293 

2,432 

2.623 

629.84 

J. 1000 

The  high  cost  per  ton  on  ihc  third  scow  was 
due  to  unfavorable  weather,  conditions.  Ow- 
ing to  a  severe  storm  the  work  of  di.scharging 
this   load    had    to   be   done   on    two   different 


days,  and  considerable  time  was  lost  during  a 
heavy  rain.  It  will  be  seen  that  the  average 
tons  per  man  per  hour  on  both  the  fourth  and 
fifth  "scows,  was  much  higher  than  on  any  of 
the  other  scows.  When  the  fourth  scow  was 
unloaded,  a  number  of  ore  shovelers  and  ex- 
perienced men  were  employed ;  on  the  fifth 
scow,   nearly   all   the  men   were  of   this  class. 

.Mthough  these  men  were  paid  nu)re  per 
hour  than  the  men  employed  on  the  other 
scows,  the  results  show  them  to  have  been 
the  cheaper  in  the  end.  The  men  who  un- 
loadeil  the  other  scows  were  unskilled,  being 
simply  picked  up  on  the  streets,  and  while 
paid  less  per  hour,  they  finally  cost  the  con- 
tractor considerably  more  than  the  experi- 
enced and  higher-priced  men.  This  experi- 
ence, applied  as  it  is  to  such  a  simple  kind 
of  work  as  shoveling,  is  certainly  a  strong 
argument  against  the  employment  of  cheap 
labor  for  almost  any  class  of  work. 

The  total  cost  o(  towing  the  scows  from 
the  docks  to  the  breakwater  and  back  to  the 
docks  was  $110.  or  an  average  of  $0,017.1  per 
ton,  making  the  total  average  cost  per  ton 
for  handling  the  stone  after  being  received 
at  the  dock  $.117-">.  The  stone  is  bought  from 
the   quarrv  by  the  short   ton    (2,000  pounds). 
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Cost  of  Street   Sprinkling  in  a   Small 

City. 

By  E.   \V.   Robinson.* 

The  following  data  give  the  actual  cost  of 
sprinkling  streets  in  Webb  City,  Mo.,  for  the 
season  from  May  9  to  Oct.  31,  inclusive,  1911. 
The  streets  sprinkled  were  all  paved  with 
brick,  with  the  exception  of  three  blocks 
which  were  paved  with  macadam.  The  same 
route  was  followed  each  day,  covering  the 
entire  distance  of  6,239  lin.  ft.,  or  .30.231  sq. 
yds.,  four  times  in  ten  hours.  Of  the  total 
of  17t>  days  in  the  season,  sprinkling  was 
done  on  140  days,  or  82.4  per  cent  of  time. 
The  .36  days  lost  represents  actual  time  when 
sprinkling    was    unnecessary. 

The  driver  was  paid  $2  per  day  straight 
time  and  took  care  of  team.  The  collector 
was  paid  4  per  cent  of  collections  for  lirst  five 
months  and  5  per  cent  of  the  collections  for 
the  last  month.  Sprinkling  was  paid  for  by 
the  property  owners  at  front  foot  rate.  The 
cost  given  below  does  not  include  time  of  city 
engineer  spent  on  organizing  and  supervising 
the  work : 
I  Total  for      Per 

176  days.     day. 

Driver.  176  davs  at  $2 $352.00     $2.0000 

Collector.   4   per  cent  of  $927,83,  5 

per  cent  of  $190.33 46.65       0.2651 

Medicine  for  team 12.85       0.0730 

Shoes   for  team 23.20       0.131S 

Hav   at    $9.25    per    ton.    straw    at 

$0.10  per  bale 64.26       0.3651 

Feed,  bran  at  $1.50,  chops  at  $1.30 

per  100  lbs 67.60       0.3841 

Repairs  44.95       0.2554 

Receipt  boolis   5.50       0.0312 

Horse  hire,  replaced  sick  horse,  16 

davs  at  .n 15.00      0.0909 

Water,  5.76  months  at  $35  flat  rate  201.70       1.1460 
Interest  on  investment,  6  per  cent 
'        of  $350  for  1  year,  6  per  cent  of 

$560  for  six  months  of  year 37. SO      0.214 1 

'    Depreciation    on    sprinkler,    value 

$350,  life  10  years  at  3  per  cent 

compound    =    8.73    per    cent    of 

$350    30.56       0.1736 

Depreciation  .  on  team  and  har- 
I  ness.  value  $560,  life  S  years,  at 
'  3  per  cent  compound  =  11.25 
I  per  cent  of  $560,  for  six  months 
I       of  year  31.50      0.1790 

Total    $934.57     $5.3100 

The   depreciation   given   above   on   sprinkler 
I  is  reduced   to   amount   per   day   of   the   total 
season,   while   theoretically   there   was   no   de- 
preciation when  not   in  use. 

The  water  was  paid  for  at  flat  rate  of  $35 
per  month.  There  was  used  during  the  whole 
season   -5.003   tanks   of   82.58   cu.   ft.   capacity, 


or  a  total  of  413.147  cu.  ft.,  at  an  average 
cost  of  $0,049  per  cu.  ft.  An  average  of  2,951 
cu.  ft.  of  water  per  day,  or  .098  cu.  ft.  per 
sq.  yd.  per  day  was  applied  to  the  streets 
in  the  four  sprinklings  each  day.  The  cost 
per  front  foot  of  property  per  month  of  30 
davs  for  four  sprinklings  per  dav  was 
$0.01532. 


Some   Principles  of  Street   Planning.* 

In  dealing  with  this  subject,  it  is  necessary 
to  classify  the  streets  to  be  formed  into  broad 
groups,  according  to  their  purpose,  as  the  re- 
(|uirements  of  each  kind  differ  in  almost  every 
way.  This  is  usually  done  by  dividing  them 
into  traffic  and  non-traffic  streets,  but.  in  rnost 
instances,  such  a  division  is  too  sweeping. 
and  many  difTerent  kinds  of  roads  are  thus 
lumped  together  quite  unjustifiably,  and  no 
place  is  given  to  open  spaces  in  either  cate- 
gory. I  would  divide  them  into  monumental 
open  spaces,  recreational  open  spaces,  traffic 
places,  markets,  shopping  and  business  places 
and  streets,  main  through  routes,  main  resi- 
dential thoroughfares,  secondary  residential 
streets,  main  arteries  of  the  manufacturing 
district,  secondary  manufacturing  streets. 
This  gives  us  as  many  as  nine  main  divisions, 
but  even  then  dases  are  constantly  arising  of 
streets  which  cannot  be  included  under  any 
of  these  heads,  without  straining  a  point,  and. 
of  course,  in  special  cases,  there  will  be  other 
special  classes,  such  as  the  cathedral  town 
with  its  close,  the  shipping  town  with  its 
wharves,  and  so  on. 

With  the  open  spaces,  considered  as  such 
and  not  as  traffic  centres,  I  propose  now  to 
examine  some  of  the  various  attempts  which 
have  been  made  at  orderly  planning,  and  I 
think  we  shall  find  that  the  more  the  exist- 
ence of  these  fundamental  differences  in  the 
functions  of  different  classes  of  streets  and 
highways  is  recognized,  the  more  successful 
is  the  plan. 

We  begin,  then,  with  the  "gridiron"  plan, 
which  is  found  in  the  remains  of  the  Roman 
colonies:  and  even  earlier  than  that,  we  have 
the  earliest  known  effort  at  comprehensive 
planning  in  the  ancient  town  of  Kahim.  as 
drawn  and  described  by  Professor  Flinders 
Petrie,  which  is  in  this  same  gridiron  system 
of  planning,  and  again  at  New  York.  .San 
Francisco,  and  many  towns  commenced  dur- 
ing the  last  century,  we  have  the  same  thing. 
In    Bloomsbury,   London,   the   same   style    of 
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thing  was  done,  and  many  other  towns  have 
been  partly  laid  out  in  this  manner. 

That  a  style  of  planning  so  primitive  and 
ancient  is  not  well  adapted  to  modern  cond'- 
tions  we  should  be  prepared  to  find,  though 
it  may  sometimes  be  adopted  for  small  areas 
with  great  success,  especially  if  the  archi- 
tectural features  bear  strong  evidences  of  a 
classical  influence.  Such  a  case  is  found  in 
Edinburgh,  where  the  district  to  the  north 
■  if  Princes  St.  is  most  successfully  laid  out 
on  this  principle,  and  it  is  much  to  be  de- 
plored that,  when  the  coming  of  the  railway 
upset  the  scheme,  nothing  was  done  to  insure 
its  replacement.  Development  ever  since  has 
gone   on  on   the  meanest   lines. 

The  chief  fault  of  the  gridiron  plan,  from  a 
practical  point  of  view,  is  that  it  only  allows 
of  through  traffic  routes  in  two  directions, 
and  that  traffic  proceeding  diagonally  across 
the  plan  is  compelled  to  take  a  zigzag  course, 
which  means  much  loss  of  time  at  every  cor- 
ner, not  to  mention  the  extra  distance  tra- 
versed. So  greatly  has  this  been  felt  in  towns 
originally  laid  out  on  this  principle  that  great 
efforts  are  now  being  made  to  superimpose 
diagonal  lines  into  the  original  layout.  Phil- 
adelphia is  a  very  typical  case. 

Some  cities  have  attained  this  combination 
of  gridiron  and  diagonal  lines  by  chance,  or 
rather,  by  the  compelling  force  of  circum- 
stances, which  is  a  strong  point  in  its  favor. 
Generally  the  diagonal  lines  have  been  evolved 
first  and  the  square  lines  added  afterwards, 
as  at  Calais,  in  France. 

From  the  aesthetic  point  of  view,  the  grid- 
iron plan  is  also  very  undesirable,  not  only 
from  its  monotony,  but  also  because  it  does 
not  provide  sites  at  the  ends  of  long  vistas 
whereon  to  place  important  buildings,  and  so 
the  necessary  perspective  cannot'  be  gained  to 
view  them  properly.  In  many  towns,  too, 
where  the  streets  are  near  together,  this  form 
of  planning  has  resulted  in  there  being  no 
parcel  of  land  big  enough  for  the  site  of  an 
exceptionally  large  building,  and  so  exces- 
sively and   undesirably  tall  buildings  result. 

Even  the  superimposition  of  diagonal  lines 
will  not  entirely  do  away  with  these  defects, 
though,  that  very  much  iuay  be  accomplished 
is  evident  from  the  detail  plan  of  the'  pro- 
posals for  a  parkway  from  City  Hall  to  Fair- 
mount  Park,  which  forms  part  of  the  Phila- 
delphia scheme.  Xcvertheless,  these  efforts 
all  partake  of  the  nature  of  patchwork  im- 
provement, showing  that  the  principle  is  at 
fault,  and  should  not  be  adopted  for  new 
cities. 

The  better  way  is  found  when  we  come  to 
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study  the  traffic  and  other  requirements  to  be 
faced.  We  then  see  that  three-quarters  of  the 
traffic  in  every  town  proceeds  to  or  from  a 
point  near  the  center  and  the  suburbs  or 
surrounding  country.  This  means  that  three- 
quarters  of  our  traffic  streets  should  radiate 
from  the  center  of  the  city  to  its  boundaries, 
and  further  study  will  show  that,  in  all  or- 
dinary cases,  the  remaining  quarter  of  the 
traffic  gyrated  round  that  center  so  that,  if 
we  do  the  best  for  the  traffic,  we  have  a  plan 
which  follows  the  lines  of  the  spider's  web. 

A  further  development  of  the  radial  plan  is 
what  is  known  as  the  "ringstrasse,"  as  it  has 
been  more  extensively  adopted  so  far  in  Ger- 
many than  elsewhere.  It  consists  of  a  ring 
of  parks  round  the  central  part  of  the  city, 
and,  in  old  cities,  has  usually  been  obtained 
by  clearing  away  obsolete  fortifications.  Vien- 
na gives  the  best  example,  where  a  very  fine 
use  has  been  made  of  the  opportunity  there 
afforded. 

In  a  theoretical  case,  then,  our  plan  will 
consist  of  a  series  of  radial  streets  and  an- 
other system  encircling  the  point  where  all  the 
others  join.  At  the  latter  point  will  prob- 
ably be  placed  a  large  open  square  or  piazza, 
in  the  center  of  which  may  stand  the  chief 
building  of  the'  town,  say,  the  cathedral,  uni- 
versity, capitol  or  commercial  exchange,  ac- 
cording to  whether  it  is  an  ecclesiastical,  ed- 
ucational, administrative  or  commercial  cen- 
ter. We  are.  however,  at  once  confronted 
with  two  difficulties,  which  are.  that  our 
radial  streets  will  be  too  far  separated  in  the 
outer  parts  of  the  town,  and  that  so  many 
streets,  and  consequently  so  much  traffic 
crossing  at  one  point,  will  create  great  con- 
gestion in  the  central  square,  which  is  highly 
undesirable  round  an  important  building  or 
group  of  buildings  of  the  nature  suggested. 
Here  the  ringstrasse  comes  to  our  aid  and 
provides  not  only  trees,  greenery,  water  and 
the  songs  of  birds,  within  a  moment's  walk 
-of  the  busy  offices  in  the  center  of  the  city, 
but  also  the  opportunity  of  providing  inter- 
lacing roads,  which  are  really  short  cuts,  di- 
verting all  traffic  from  the  central  square, 
which  is  not  destined  for  a  point  exactly  on 
the  opposite  side  of  it  from  that  which  it 
starts.  It  also  provides  for  the  arrangement 
of  a  series  of  secondary  radial  roads  which 
do  not  proceed  right  into  the  center  of  the 
town  and  so  are  not  traffic  routes,  but  merely 
means  of  access,  and  do  not  proceed  out  into 
the  country,  and  so  leave  large  sites  available 
for  industrial  purposes  or  for  development 
as   individual   units   for   residential    suburbs. 

Such  a  plan  could  never,  of  course,  be 
carried  out  without  adaptation  to  the  needs 
and  possibilities  of  an  individual  site,  nor  is 
it  desirable  that  it  should  be.  but  the  princi- 
ple may  always  be  used,  and  has  been  in  many 
instances.  It  seems  equally  suited  to  a  large 
town  or  a  small  suburb. 

This  indicates  another  wav  in  which  the 
radial  system  of  planning  surpasses  the  grid- 
iron plan,  that  is  in  its  adaptation  to  and 
recognition  of  the  contours.  Its  adaptability 
to  various  conditions  met  with  on  the  in- 
dividual site,  which  are  never  the  same  on 
any  two  pieces  of  work,  must  necessarily  be 
much  greater  than  a  collection  of  stiff  straight 
lines  crossing  one  another  at  right  angles,  and 
necessarily  so  near  together  that  no  devia- 
tion to  meet  the  contours  is  possible. 

In  a  number  of  instances  the  curved  roads 
are  not  struck  from  a  center,  but  deviate 
somewhat.  This  is  for  the  purpose  of  meet- 
ing the  contours,  and,  in  fact,  these  lines  were 
laid  dow-n  on  a  carefully  prepared  contour 
plan,  as  all  such  work  should  be.  The  adapta- 
tion of  the  lines  of  roads  to  the  contours 
in  this  way  ha?  both  practical  and  aesthetic 
advantages.  Not  only  does  it  allow  of  easier 
gradients,  making  traffic  easier,  but  it  also  ex- 
pressed, in  a  logical  and  straightforward 
way,  the  prevailing  characteristics  of  the  sur- 
rounding country,  and,  as  no  two  sites  are 
alike,  provides  infinite  variety. 

The  fan-shaped  construction  of  this  plan 
also  brings  up  another  point.  Where  the 
town  is  a  port  on  the  shore  of  a  large  river, 
or  lake,  or  the  sea,  we  have  a  variation  in  the 
traffic  problems  to  be  met.   for  not  only  will 


there  be  traffic  radiating  from  and  gyratory 
about  the  center,  but  also  traffic  proceeding 
from  the  wdiarves  and  warehouses  along  the 
shore  inland  in  all  directions.  The  fan- 
shaped  plan  allows  of  this  in  a  very  simple 
manner,  for  the  circular  roads,  at  the  water 
side,  become  a  means  of  reaching  the  center 
of  the  town  from  every  point  where  they 
touch  it.  This  has  evidently  been  realized  by 
the  city  officials  at  Liverpool,  who  are  at  the 
present  time  constructing  just  such  an  ave- 
nue enclosing  their  city,  and  most  town  plans 
of  recent  date  for  cities  on  a  waterway,  such 
as  Mr.  Burnham's  plan  of  Chicago,  recognize 
it. 

The  plan  of  Copenhagen  is  very  interest- 
ing in  this  respect  and  shows  that  what  was 
intended  primarily  as  a  gridiron  plan  has 
evolved  these  very  characteristics  from  the 
force  of  circumstances  in  a  manner  particu- 
larly adapted  to  the  site  which  is  on  a  pen- 
insula. 

We  have  not  yet  exhausted  all  the  advan- 
tages which  the  radial  plan  has  over  the  grid- 
iron, however,  for  it  has  the  additional  ad- 
vantage of  allowing  of  town  gardens,  squares, 
and  open  spaces,  in  the  placing  of  which  there 
is  an  obvious  raison  d'etre  which  is  absent  in 
the  rectangularly  planned  town.  In  the  lat- 
ter, when  you  want  an  open  space  of  any  kind, 
you  simply  miss  out  one.  two  or  three  blocks 
of  buildings,  as  the  case  may  require,  and 
the  fact  that  this  may  be  done  anywhere  at 
random  gives  the  result  the  appearance  of 
being  the  outcome  of  an  arbitrary  apportion- 
ment. In  the  radially  planned  town,  how- 
ever, there  are  numerous  sites  where  roads 
divide,  and  so  on.  which  call  aloud  for  treat- 
men',  as  open  spaces,  and  so,  when  this  ob- 
vious need  is  fittingly  met.  we  have  a  sense 
of  fitness  which  adds  greatly  to  the  aesthetic 
effect.  I  need  hardly  add,  too,  that  where 
two  roads  converge  at  either  side  of  an  open 
space,  where  drivers  of  traffic  along  one  road 
can  see  that  approaching  the  point  of  junc- 
tion by  the  opposite  road,  there  is  much  less 
danger  of  collision  than  where  they  meet 
suddenly  round  a  corner  in  the  square  plan. 
In  the  radial  plan,  too,  where  they  approach 
each  other  obliquely,  the  two  streams  of 
traffic  unite  or  cross  much  more  easily  than 
where  they  cross  one  another  at  right  angles. 

This  brings  us  to  the  important  and,  in 
some  of  its  connections,  very  abstruse  ques- 
tion, of  traffic  circulation  and  control.  The 
most  important  traffic  question  of  all  relates 
to  those  points  in  the  busiest  parts  of  the 
town,  where  the  traffic  has  a  tendency  to  con- 
verge on  one  point  and  so  create  congestion 
and  delay.  The  axiom  one  finds  in  books  on 
town  planning  with  regard  to  these  places  is 
that,  "The  multiplication  of  traffic  places 
should  be  avoided."  Now,  while  I  entirely 
agree  with  what  the  writers  mean  when  they 
say  this.  I  think  it  may  be  far  better  put  by 
saying  that,  "The  points  where  traffic  crosses 
should  be  multiplied,  so  that  a  large  number 
of  streams  do  not  converge  at  any  one  point." 
This.  I  take,  is  what  is  meant  by  the  previous 
assertion,  for  streams  of  traffic  proceeding  in 
every   direction   must   cross    somewhere. 

One  way  of  overcoming  the  inconvenience 
of  a  number  of  streams  of  traffic  converging 
on,  and  recoiling  from  one  point,  which  has 
been  very  much  discussed  of  late,  and  which 
has  attracted  a  very  considerable  attention,  is 
what  is  known  as  the  gyratory  circulation  of 
traffic.  The  principle  is  that,  wherever  the 
traffic  enters  the  open  space  at  the  junction 
of  the  roads,  it  should  all  proceed  round  the 
space  in  one  direction  until  it  reaches  the 
road  leading  away  from. the  center  which  it 
wishes  to  traverse,  when  it  would  naturally 
and  easily  fall  out  of  the  stream.  This  idea 
would  work  most  excellently  for  street  cars 
on  rails,  but  there  would  be  considerable  dif- 
ficulty in  persuading  the  average  driver  to  go 
round  three  parts  of  the  circle,  to  reach  the 
point  he  wants,  when  tlxe  fourth  se.gment  is 
so  much  shorter,  and  the  more  democratic 
the  local  sentiment,  the  greater  the  difficulty. 
Many  devices  are  proposed  for  overcoming 
this  defect,  the  most  usual  being  to  make  the 
roadways  approach  the  open  space  tangen- 
tially.  so  as  to  brin.g  the  traffic  into  it  point- 


ing in  the  direction  in  which  it.  is  proposed 
it  should  gyrate.  Unfortunately  this  involves 
the  slowing  up  of  the  traffic  at  the  point 
where  it  leaves  the  traffic  center  in  order  to 
turn  a  sharn  corner,  thus  neutralizing  the 
chief  advantages  claimed  for  this  system,  and 
I  have  not  yet  seen  a  really  successful  at- 
tempt to  overcome  this  difficulty.  The  aesthet- 
ic possibilities  of  the  two  systems  are  quite 
different.  While  there  are  numerous  exam- 
ples where  the  vistas  down  the  four  streets 
converge  on  one  focal  point  in  the  center  of 
the  square,  which  would,  almost  necessarily, 
be  graced  by  a  fine  architectural  feature, 
such  as  a  clock  tower  or  fountain,  in  other 
cases  we  have  separate  vistas  not  calling  for 
such  heroic  treatment,  but  providing  a  fine 
opportunity  for  an  extra  bold  treatment  of 
the  facade  at  the  point  where  it  comes  across 
the  view   down   the   street. 

There  is  yet  another  means  of  overcoming 
the  dislocation  of  traffic,  which  occurs  where 
two  streams  cross,  and  this  is  the  superim- 
posed thoroughfare,  that  is  to  say,  by  carry- 
ing one  road  over  the  other  by  bridge.  We 
have  done  this  in  London  by  means  of  the 
Holborn  Viaduct,  and  the  plan  has  proved  to 
be  all  that  could  be  wished  on  the  practical 
side,  though  one  wishes  that  the  bridge  were 
more  successful  architecturally.  Crescent 
roadways  are  provided  to  accommodate  this 
traffic,  and  there  is  no  valid  reason,  except 
expense,  why  these  quadrants  should  not  be 
adopted  everywhere  where  two  important 
traffic  roads .  cross,  whether  they  are  super- 
imposed  or   not. 


Notes  on  Road  and  Street  Work. 

Iron-Ore  Roads. — In  St.  Louis  County, 
and  in  parts  of  Itasca  and  Aitkin  Counties, 
Minnesota,  about  150  miles  of  road  have  been 
built  of  lean  ore  containing  about  25  per  cent 
of  iron.  These  roads  are  generally  con- 
structed by  depositing  from  G  to  10  ins.  of 
ore  on  the  graded  bed  for  a  width  of  from 
12  to  18  ft.  and  allowing  it  to  be  compacted 
by  travel.  The  results  are  stated  to  have 
been  very  satisfactory,  but  the  roads  are 
necessarily  dusty  in  dry  weather  and  carry 
a  slight  coating  of  red  mud  when  wet.  It  is 
believed  that  a  top  dressing  of  coarse  gravel 
would  add  materially  to  the  value  of  the  road. 

Tennis  Courts  in  Public  Parks. — One  of 
the  most  difficult  problems  confronting  park 
officials  is  the  laying  out  and  maintenance  of 
tennis  courts.  In  the  Washington  Park  com- 
mon at  Chicago,  about  40  courts  are  main- 
tained on  an  area  approximately  three  times 
the  requisite  size.  Once  each  week  the  posi- 
tion of  all  courts  is  shifted,  w-ith  the  result 
that  there  is  not  sufficient  play  at  any  one 
point  to  ruin  the  grass.  The  courts  are 
marked  with  whitewash  each  week,  and  4x4 
posts  are  used  for  the  nets,,  being  moved  as 
the  courts  are  moved.  "No  attempt  is  made 
to  take  in  the  nets  at  night  or  when  it  rains. 
Grass  courts  are  out  of  the  question  in  the 
smaller  parks.  The  ordinary  clay  court  is 
unsightly  and  dusty,  often  causing  injury  to 
adjacent  vegetation.  In  the  south  parks  at 
Chicago  experiments  have  been  made  with 
concrete,  asphalt,  asphaltic  concrete  and 
asphalt  with  an  admixture  of  ground  cork. 
The  latter  combination  is  said  to  be  satisfac- 
tory, being  dustless,  resilient  and  easy  to  the 
feet  of  the  players,  while  it  is  very  fast  and 
true.  In  the  first  court  so  built  the  error  was 
made  of  draining  to  the  ends.  It  is  prefer- 
able to  drain  to  the  net.  An  actual  gutter 
beneath  the  net  is  no  impediment  to  the  play, 
and  the  slight  dowmward  slope  to  the  center 
is  favored  \>y  the  players,  while  the  slope  in 
the  opposite  direction  meets  with  their  strong 
disapprobation. 

Concrete  Road  Construction  in  Michigan. 

— In  its  report  to  the  Michigan  Engineering 
Society,  the  Committee  on  Roads  and  Pave- 
ments, of  which  Mr.  Frank  F.  Rogers  is 
chairman,  gave  the  following  information  re- 
garding the  progress  of  concrete  reinforced 
road  construction  in  Michigan :  Recognizing 
the  demand  for  concrete  roadways  in  certain 
sections,   notably   in   the    vicinity    of    Detroit. 
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the  Legislature  of  1011  provided  for  the  pay- 
ment of  a  state  reward  at  the  rate  of  $1,000 
a  mile  on  concrete  roads  and  designated  them 
as  class  "F."  This  is  the  same  amount  of 
state  reward  as  is  still  on  the  ordinary  mac- 
adam, which  is  designated  as  class  "E."  As 
in  the  other  classes  of  roads,  the  law,  provid- 
ing for  the  concrete  roadway,  is  a  general 
specification  in  itself  and  contains  the  follow- 
ing requirements :  That  the  steepest  incline 
on  the  road  shall  not  exceed  (i  per  cent :  that 
the  width  of  roadway  or  turnpike  shall  be 
not  less  than  20  ft. ;  that  the  concrete  track 
shall  not  be  less  than  9  ft.  in  the  clear  be- 
tween beveled  edges ;  that  the  concrete  shall 
be  not  less  than  6  ins.  in  depth  and  com- 
posed of  Portland  cement  and  gravel,  or  sand 
and  crushed  stone,  laid  with  or  without  a 
paving  brick  surface.  The  cement  used  is 
required  to  meet  the  standard  tests  of  the 
i\merican  Society  for  Testing  Materials  and 
the  other  ingredients,  the  manner  of  laying 
and  the  kind  of  inspection  employed  shall  be 
made  to  comply  with  specification  made  by 
or  approved  by  the  State  Highway  Commis- 
sioner. Up  to  this  time,  with  the  e.xccption 
of  the  state  reward  on  1.088  miles  paid  to 
Saginaw  county,  all  the  rewards  paid  on  con- 
crete highways  have  gone  to  Wayne  county. 
Since  the  passage  of  the  1911  law.  that  county 
has  been  paid  rewards  on  14.1(i5  miles  and 
has  applied  for,  all  told,  31.201  miles.  The 
methods  of  building  the  concrete  roads  of 
Wayne  county  have  been  changed  very  much 
since  the  work  was  first  started.  Some  of 
these  changes  are  as  follows :  The  mix  has 
been  changed  from  a  1:2:4  to  1:1%  :3  mix. 
More  care  is  taken  to  exclude  clay  loam  and 
other  forei.gn  substances  from  the  aggregate. 
The  depth  has  been  increased  from  6  and  6% 
ins.  to  7  ins.  A  protecting  plate  of  soft  steel 
is  now  used  at  the  transverse  expansion 
joints,  which  are  still  placed  every  25  ft.  Sev- 
eral concrete  streets  have  been  built  in  Mich- 
igan, notably  at  Bad  Axe,  Alpena,  Grand 
Ledge,  Ann  Arbor  and  Lansing.  In  the  lat- 
ter two  cities,  a  sand  and  tar  dressing  w-as 
applied  for  a  wearing  surface.  So  far  as  the 
committee  has  been  able  to  learn  these  streets 
have  been  laid  in  two  courses,  using  a  much 
leaner  mix  in  the  bottom  layer.  The  cost  per 
square  yard  has  varied  from  S1.08  in  Sagi- 
naw to  as  high  as  S1.60  in  Wayne.  Both 
figures  include  grading,  drainage  and  every- 
thing required  to  make  a  complete  road. 
Some  of  the  city  streets  above  referred  to 
have  been  built  at  smaller  cost. 

Cost  of  Constructing  a  Macadam  Road 
at  Berea,  Ky. — The  following  data  relate 
to  a  macadam  road  constructed  at  Berea,  Ky., 
under  the  direction  of  engineers  of  the  U.  S. 
Office  of  Public  Roads.  The  work  was  be- 
gun on  Sept.  24.  and  completed  on  Dec.  20, 
1911.  Chestnut  St.  was  graded  for  a  distance 
of  1.180  ft.,  30  ft.  wide,  and  reinforced  with 
stone.  The  gradin.g  required  2,772  cu.  yds.  of 
excavation  at  a  cost  of  34.4  cts.  per  cu.  yd.. 


and  reduced  the  srai\-  fn.ni  ".  per  cent  to  3.8 
per  cent.  Two  center  'Irains  oi  4-in.  vitrified 
tile,  180  and  300  ft  in  l,i,ath,  respectivelv. 
were  constriicted  in  . nlcr  to  drain  the  heavy 
yellow  clay  subsoil  i.n  vliich  the  road  was 
built.  The  pipes  were  !.,id  in  crushed  stone 
and  the  ends  were  t\iriu.l  into  the  ditches. 
In  breaking  up  the  old  roadway,  a  traction 
engme  with  a  rooter  plow  was  used  in  some 
places.  On  a  portion  nf  the  road,  covering 
an  extent  of  1,080  sq.  yds.,  the  vellow  clav 
subsoil  was  removed  ami  a  sub-base  course  of 
field  stone,  varying  in  <lepth  from  15  to  f> 
ins.,  was  laid  in  place.  This  treatment  ef- 
fectually prevented  any  further  trouble  with 
the  subgradc.  The  macadam  was  placed  in 
two  courses.  The  first  course  was  4  ins. 
thick,  varying  in  size  from  3  ins.  to  1  in., 
and  was  compacted  under  a  I'l-ton  steam 
roller  to  a  depth  of  3  ins.  The  second  ccJurse, 
4  ins.  in  depth,  varied  in  size  from  2  ins.  to 
1  in.,  and  was  rolled  until  it  was  3  ins.  deep, 
thus  making  a  total  depth  of  0  ins.  of  com- 
pacted macadam  surface  with  a  crown  of  % 
inch  to  the  foot.  The  widening  of  the  mac- 
adam from  14  to  30  ft.  commenced  on  Nov. 
22.  1910.  but  no  steam  roller  was  available  to 
complete  this  part  of  the  surfacing  properly. 
The  various  cost  data  in  this  work  were  as 
follows:  2.014  sq.  yds.  of  finished  macadam 
surface  costing,  for  stone  on  the  siding,  97.0 
cts.  per  cu.  yd.:  for  hauling,  37.2  cts  per  cu. 
vd. ;  for  snroading,  13.2  cts.  per  cu.  yd. :  and 
for  sprinkling  and  rolling  3.1  cts.  per  sq.  yd. 
The  unrolled  surface  of  the  road  amounted  to 
2.097  sq.  yds.  additional.  The  binder  for  this 
portion  was  not  placed  on  the  road,  but  120 
cu.  yds.  were  left  in  piles  by  the  side  of  the 
road,  together  with  40  cu.'yds.  of  crushed 
stone  for  maintenance,  which  brought  the 
total  amount  of  stone  purchased  up  to  1,195 
cu.  yds.  The  average  haul  for  stone,  from 
the  car  to  the  road,  was  V2  mile.  The  first- 
course  stone  was  limestone  field  stone  for 
which  the  railroad  haul  was  19  miles.  The 
surfacing  stone  was  dolomite  and  limestone, 
hauled  27  miles  bv  rail  from  the  Sparks 
County  quarrv.  The  stone  used  in  the  sub- 
base  was  field  stone  and  stone  from  the  ex- 
cavated roadbed.  A  total  of  271.2  cu.  yds. 
of  field  store  was  purchased  for  this  purpose, 
at  a  cost  of  97.7  cts.  per  cu.  vd.  In  all.  4.111 
sq.  yds.  of  surfacing  were  laid  at  a  cost  of 
91.5  cts.  per  sq.  yd.,  making  the  total  cost 
of  the  road  to  the  communitv  $.3,703.51.  which 
is  at  the  rate  of  $10,840  per  mile.  These 
costs  are  based  on  labor  at  $1.25  ner  day. 
te.-im?   at   $3.   ard    fuel   at   $2.40  per   ton. 

Underground  Pipe  Construction  Before 
Making  Streets  and  Roads. — In  communi- 
ties that  are  improving  and  devclooing  the 
first  need  is  a  good  road.  Then  later  follows 
the  demand  for  water,  sewerage  and  light. 
\\'henever  a  section  is  sufiicientlv  built  up  to 
demand  these  necessities  pipe  lines  are  con- 
structed and  connections  made  »o  the  im- 
proved  or   occupied    lots    scattered    along   the 


line  of  the  highway.  In  most  cases  the  con- 
necting pipes  from  the  main  lines  are  not  ex- 
tendecl  to  the  vacant  lots.  In  a  paper  pre- 
sented before  Section  D  of  the  .^merican  So- 
ciety for  the  Advancement  of  Science,  Mr. 
Charles  E.  Boiling,  City  Engineer  of  Rich- 
mond, Va.,  calls  attention  to  the  imoortancc 
of  having  the  connections  extended  from  the 
main  pipes  to  these  vacant  lots  at  the  time  thr 
main  pipes  are  laid  in  the  street.  This,  how 
ever,  is  often  attended  with  difficulty,  on  ac- 
count uf  uncertainty  as  to  what  may  be  the 
future  sub-division  of  the  lots.  Mr.  Boiling 
states  in  his  paper  that  generally  this  sub 
division  can  be  quite  closely  ascertained  by 
an  examination  of  the  recorded  plats  and  tht- 
frontage  of  the  improved  lots  and  the  con 
nections  adjusted  accordingly.  .Assuming  that 
the  essential  underground  pipe  connection.-, 
are  sewer,  water  and  gas,  and  that  the  block 
or  square  contains  a  frontage  of  300  ft.  and 
that  the  subdivision  into  lots  averages  30  ft. : 
that  only  ten  of  these  lots  had  been  built 
upon,  there  would  be  ten  vacant  or  unim- 
proved lots  and  ten  unused  connections.  Bas 
ing  the  estimate  of  cost  of  such  connecting 
pipes,  in  a  street  00  ft.  wide,  the  average  cost 
of  such  ciinnecting  pipes,  in  a  street  0(1  ft. 
wide,  Mr.  Boiling  linds  that  the  average  cost 
of  connections  in  Richmond  is  as  follows : 
Sewer  connection,  10  ft.  deep,  $12.00;  gas 
connection  pipe,  2M!  ft.  deep,  $0.00;  water 
connection  pipe,  2V6  ft.  deep,  $0.00;  each  of 
the  latter  having  the  necessary  stop  cocks 
at  the  curb  line ;  making  a  total  of  $24.00  for 
each  lot.  .Assuming  the  rate  of  interest  upon 
the  outlay  to  be  4  per  cent,  96  cts.  would  be 
the  annual  expense  on  this  cost.  It  is  also  the 
experience  of  Mr.  Boiling  that  in  the  com- 
munities where  these  conveniences,  such  as 
sewer,  water  and  gas,  exist,  the  growth  anil 
improvement  are  rapid  and  in  a  short  time 
all  the  abutting  lots  are  improved  and  occu- 
pied. Under  the  laws  governing  the  city  of 
Richmond,  the  cost  of  water  and  gas  mains, 
as  well  as  connections  to  same,  are  not 
charged  to  the  abutting  property,  nor  is  the 
main  sewer,  but  there  is  an  annual  sewer  tax 
of  10  cts.  lor  every  foot  of  frontage  in  the 
street,  and  the  cost  of  the  sewer  connection 
is  paid  by  the  lot  owner  only  where  the  fix- 
tures on  the  lot  are  connected,  and  the  owner 
of  the  vacant  lot  does  not  pay  for  this  con- 
nection to  the  sewer  until  it  is  used.  The  in- 
creased value  of  the  abutting  property,  how- 
ever, is  so  great,  due  to  having  the  necessi- 
ties and  conveniences  of  sewer,  gas  and 
water,  that  the  tax  receipts  are  greatly  in  ex- 
cess of  the  small  annual  interest  on  the  cost 
of  pipe  connections.  Mr.  Boiling  states  that 
in  all  cases  where  the  street  had  already  been 
paved,  or  otherwise  improved,  the  cost  of 
making  the  pipe  connection  is  at  least  6'' 
per  cent  greater  than  in  the  unimproved 
street,  and  the  restoration  and  maintenance 
of  the  paving  of  the  street,  in  the  end. 
amounts   to   dimble   the   original  cost. 


WATER-WORKS      AND      SEWERS      SECTION 


Suggested  Methods  for  Increasing  the 
Efficiency  of  Water  Works  Manage- 
ment— Office  System  and  Field 
Inspection. 
.At  about  the  same  time  a  prominent  asso- 
ciation   of   waterworks    men    in    this    country 
were    discussing    methods    of    increasing    the 
efficiency    of     waterworks     management,     the 
same   subject   was   being  considered   in    Eng- 
land. At  the  recent  winter  m^e  in.g  of  the  In- 
stitution  of   Water    Elngineei.,   held   in   Lon- 
don, a  paper  on  waterworks  rranagement  was 
presented  by  Messrs.   Easton  Devonshire  and 
William  Matthews.  The  paper  is  published  in 
full  in  recent  issues  of  our  London  contempo- 
rary.   The    Surveyor,   and    the    following   ab- 
stract is  based  on  the  tiaper  as  published  in 

'   that  journal : 

'       The  authors   have   been   induced   to   submit 

I 


this  paper  because  the  subject,  while  less  al- 
luring than  engineering,  is  not  less  important ; 
because  it  has  not,  so  far  as  they  are  aware, 
been  previously  discussed  by  this  or  any 
kindred  institution ;  and  lastly,  because  it  is 
witliin  their  knowledge  that  the  management 
of  many  undertakings  lacks  such  system  as 
is  essential  to  the  maintenance  of  satisfactory 
and   economical   results. 

It  will  be  generally  admitted  that  the  official 
responsible  for  the  management  must,  at 
least,  possess  such  knowledge  of  water\yorks 
engineering  as  "\vill  ensure  his  dealing  in  an 
intelligent  manner  with  such  matters  as  the 
economical  utilization  of  the  sources  of  sup- 
ply, the  reduction  of  w^aste,  the  maintenance 
of  structural  works,  mains  and  machinery,  the 
filtration  or  treatment  of  water,  the  laying  of 
pipes,  services  and  fittings,  and  the  handling 
of  labor.  The  need  for  such  knowledge  pre- 
sents itself  in  every  department  of  manage- 


ment other  than  that  of  pure  accountancy, 
and  makes  it  essential  that  the  chief  officer 
of  a  waterworks  undertaking  should  have 
been  trained  as  a  water  engineer.  Such  train- 
ing alone,  however,  will  not  make  a  good 
manager,  but  must  be  supplemented  by  the 
possession  of  sound  commercial  experience. 
Public  water  authorities  and  companies  alike 
are  becoming  alive  to  the  value  of  the  man 
in  whom  are  combined  a  sound  knowledge 
of  both  engineering  and  business :  and  thi- 
authors  venture,  in  view  of  this  fact,  to  im- 
press upon  the  younger  members  of  the  in 
stitution  the  necessity  of  qualifying  in  lioth 
these  departments. 

CK.VTtlAL   ADMINISTRATION\ 

The  administration  should  be  under  one- 
roof  and  one  chief  officer,  subject  only  to  the 
control  of  the  governing  body. 

This   system    is   predominant    among    com- 
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panics,  and  even  where  some  of  the  secre- 
tarial and  accountancy  work  is  done  apart, 
such  division  of  responsibility  is  there  un- 
attended with  ill  effect  because  the  control 
is  centered  in  a  single  board,  before  whom 
all  chief  officials  appear,  and  by  whom  all 
differences  are  adjusted. 

Wlien.  however,  the  undertaking  is  large 
and  in  the  control  of  a  public  authority  there 
are,  almost  invariably,  one  or  more  officials 
besides  the  engineer  or  manager  reporting  to 
other  committees  than  the  water  committee, 
each  having  a  tendency  to  support  its  own 
particular  officer  and  obtain  a  predominating 
influence  in  the   direction  of  the  undertaking. 

This  condition  of  affairs  is  becoming  acute, 
and  detrimental  to  the  best  interests  of  the 
undertakings,  and  should  be  checked  by  coun- 
cils insisting  that  such  committees  shall  work 
jointly,  and  give  equal  ear  to  the  representa- 
tions of  all  officials  concerned.  It  is  safe  to 
say  that  an  impartial  investigation  would,  in 
many  cases,  reveal  the  fact  that  the  cost  of 
administration  has  increased  enormously,  and 
is  still  increasing,  in  cases  where  such  divided 
control  exists.  The  system  is  demoralizing, 
as  the  nominal  manager  of  the  water  depart- 
ment is  sorely  tempted  to  relax  his  efforts  to- 
wards economy  owing  to  their  being  counter- 
balanced by  the  extravagance  in  other  de- 
partments, and  because  he  is  looked  to  as 
responsible  for  the  gross  result  of  operations 
of  which  he  has  but  part  control. 

Many  cases  could  be  cited  to  prove  that, 
although  the  officers  and  staff  are  better  paid 
by  companies  than  bj'  public  bodies,  the  re- 
sult of  transfer  to  a  public  authority  has 
been  to  increase  the  cost  of  administration. 

If  sole  control  by  one  officer  is  impractica- 
ple.  the  authority  should  insist  upon  the  offi- 
cials acting  under  a  single  or'  joint  commit- 
tee, having  their  respective  duties  properly 
defined,  and.  to  prevent  duplication  of  work, 
it  should  be  incumbent  upon  the  officials  to 
agree  upon  the  forms  of  accounts  and  books 
to  be  used,  so  that,  in  whichever  department 
they  be  kept,  they  shall  equally  serve  the  pur- 
poses of  all  concerned.  Where  agreement 
seem.s  impossible,  the  question  in  dispute 
should  be  settled  by  the  one  committee,  after 
hearing  both  officers  concerned,  and  on  sound 
practical    and    economical   lines. 

Minutes.- — .Ml  minutes  of  proceedings  should 
be  indexed  in  a  manner  convenient  for  refer- 
ence, and  it  is  an  excellent  plan  to  make  a 
simple  marginal  note  against  each  entry  in- 
dicating, for  instance.  W'hether  the  matter  was 
"disposed  of."  "adjourned,"  "reconsidered."  or 
"new  matter";  while  a  copy  of  every  minute 
should  be  at  once  sent  to  the  officer  respon- 
sible  for  carrying  out  the  resolution. 

Statistical  Rcf'orts. — .\t  each  regular  board 
meeting  statistical  information  relating  to  the 
previous  month  .should  be  presented,  and  give 
particulars  as  to:  (1)  Sources  of  supply. 
(2)  consumption  and  distribution,  and  (3) 
receipts  and   expenditure. 

Under  the  I'irst  heading  should  fall  statis- 
tics as  to  rainfall,  percolation,  water  levels  in 
wells,  storage  in  reservoirs,  steam  gaugings. 
the  quantity  drawn  or  pumped  in  each  week 
from  each  source,  together  with  its  destina- 
tion in  each  case,  filtration  and  treatment,  and 
the  results  of  analyses  and  bacteriological  ex- 
aminations. 

Under  the  second  heading  there  should  ap- 
pear information  relating  to  the  number  of 
services  in  operation,  the  population  supplied. 
the  separate  quantities  of  water  used  for  do- 
mestic and  other  purposes,  the  consumption 
per  head  per  day  for  domestic  supply,  and, 
where  the  water  is  pumped,  the  weekly  con- 
sumption of  fuel,  oil,  etc. 

Under  the  third  heading,  dealing  with 
finance,  there  should  be  given  particulars  of 
all  monies  paid,  received,  and  in  hand  or  ar- 
rears, both  on  capital  and  revenue  accounts, 
which  can  best  be  done  by  the  adoption  of  a 
"cash  sheet."  the  headings  being  varied  to 
suit  the  character  of  the  works  in  operation. 

Much  of  the  statistical  information  pre- 
viously indicated  can  well  be  presented  in  the 
form  of  continuous  diagrams,  whereon  the 
weekly  or  monthly  fluctuations  extending  over 
a   period   of  twelve  months  or  more,   may  be 


seen  at  a  glance  from  the  plotted  curves.  The 
autliors  have  found  that  this  graphic  method 
of  presenting  statistics  is  much  appreciated 
by  members  of  committees  and  boards,  as 
lieing  more  lucid,  and  obviating  the  necessity 
for  laborious  searches  through  tabulated 
figures. 

Order  Books. — .\11  goods  and  work  should 
be  ordered  through  the  medium  of  order 
books,  with  counterfoils  upon  which  can  be 
noted  the  dates  when  the  order  was  cotn- 
pleted.  the  account  certified,  and  the  price 
charged,  these  particulars  being  of  value  for 
the  purposes  of  reference,  estimating  out- 
standing liabilities,  and  hastening  the  presen- 
tation of  accounts  by  dilatory  tradesmen,  who 
should  be  required  to  render  these  either 
monthly  or  quarterly,  but  in  any  case  regu- 
larly, and  with  the  order  number  placed 
against   each   item. 

Accounts. — The  accounts  for  such  goods 
and  work,  and  for  wages,  should  be  certified 
br  the  manager,  who  alone  has  the  technical 
knowledge  and  information  necessary  to  de- 
termine the  correctness  of  the  charges,  and 
he  should  note  upon  the  face  of  each  account 
the  amounts  to  be  severally  allocated  under 
the  proper  heading  of  detailed  expenditure. 

Cash  Sheet. — In  order  to  avoid  confusion, 
these  headings  must  be  agreed  upon  between 
the  manager,  accountant  and  auditors. 

These  main  headings  cannot  be  convenient- 
ly extended  to  all  the  sub-divisions  of  ex- 
penditure or  receipts,  which  it  is  most  desir- 
able should  be  adopted  by  the  manager,  who 
should  keep  a  book,  or  books,  which  will 
show  at  a  glance  the  expenditure  and  receipts 
in  such  detail  as  to  constitute  this  a  cost- 
price  book,  particularly  separating  labor  and 
material  as  distinct  ■  items.  However  many 
sub-divisions  are  adopted,  they  must  be  as- 
sembled in  groups  under  the  main  headings 
already  referred  to.  and  the  totals  found  by 
such  grouping  must  be  the  amounts  trans- 
ferred to  the  cash   sheet. 

The  expenditure  on  capital  account  should 
be  entered  in  a  separate  book  without  printed 
headings,  the  particulars  or  name  of  each 
work  or  job  furnishing  a  separate  heading 
until  its  completion,  and  great  care  should 
be  taken  that  all  order  forms  should  dis- 
tinctly state  that  the  amount  is  chargeable 
to  capital,  and  that  a  separate  account  thereof 
is  to  be  rendered  by  the  tradesman  or  con- 
tractor. 

Detailed  Data. — The  manager  should  also 
keep  a  hook,  or  books,  into  which,  as  soon  as 
received,  must  be  entered  the  daily,  weekly, 
or  other  regidarly-collected  data  necessary  to 
furnish  the  statistics  and  plot  the  diagrams 
already  referred  to.  and  such  other  details 
as  may  seem  desirable  or  are  essential  to  a 
thorough  insight  to  the  working  of  the  under- 
taking, or  the  production  of  reliable  data  as 
evidence,  when  such  is  needed,  and  when  its 
absence  would  jeopardize  the  interests  of  the 
proprietors. 

Requisition  Boot;. — The  manager  should 
keep  a  requisition  book,  to  be  presented  and 
signed  by  the  chairman  at  each  meeting, 
which  should  set  out  in  detail  all  the  goods 
and  work  required  or  to  be  done  prior  to  the 
next  meeting,  as  well  as  such  as  may  have 
been  wanted  at  short  notice,  and  were  not 
included  in  the  list  for  the  preceding  period. 
.\  column  should  be  provided  and  filled  in 
with  the  number  of  the  order  when  given  out, 
this  enabling  the  manager  to  note  at  a  glance 
any  irregularity  upon  the  part  of  clerks  in 
issuing  the  orders. 

For  the  purposes  of  auditing,  this  system  is 
useful  in  tracing  any  item  of  expenditure 
from  the  authority  to  purchase  right  up  to 
its  payment  and  allocation  in  the  accounts. 

Time  Sheets. — Time  sheets  should  have 
separate  columns  for  the  entry  of  each  day's 
work,  and  one  for  tha  description  of  work 
performed,  the  latter  entries  being  repeated 
where  any  man  is  employed  upon  more  than 
one  class  of  work. 

Pay  Sheets. — All  weekly  pay  sheets  should 
be  prepared  in  the  office  from  time  sheets 
kept  at  and  issued  from  each  labor  center, 
these   latter   only   recording   the  time   actually 


employed,    for    in    no   case. should    estimating 
be   permitted. 

The  pay  sheets,  when  assembled  together 
in  the  office,  should  have  attached  to  them  a 
summary  indicating  the  allocation  of  the  ex- 
penditure under  its  proper  headings,  that 
under  capital  account  being  kept  distinct  and, 
by  preference,   on  separate   sheets. 

Stores  Account. — The  keeping  of  suitable  j 
stores  and  stock  accounts,  while  imperative, 
presents  many  difficulties,  the  ideal  and  theo- 
retically perfect  system,  which  some  account- 
ants would  insist  upon,  being  in  the  majority 
of  cases  practically  impossible,  owing  to  the 
detached  character  of  the  operations  of  a  wa- 
terworks undertaking  and  the  limited  capacity 
of  the  average  foreman  to  keep  anything  like 
satisfactory  books  or  accounts. 

The  iTiore  experienced  accountants  and  aud- 
itors recognize  these  limitations,  and  seek,  by 
consultation  with  the  manager's  department, 
for  a  compromise  which,  while  affording  rea- 
sonable safeguards  against  dishonesty,  is  not 
impracticable,  cumbersoine.  irritating,  nor  ab- 
normally costly  in  operation,  it  being  an  un- 
doubted fact  that  where  such  a  compromise 
has  not  been  effected  there  are  cases  where 
pounds  are  being  expended  to  detect  the  just 
possible  leakage  of  pence  and  the  impossible 
loss  of  shillings,  except  through  such  acts 
of  gross  dishonesty  as  could  hardly  fail  to 
be  traced  and  detected  by  less  cumbersome 
means. 

With  this  little  exception  the  goods  used 
in  a  waterworks  undertaking  are  neither 
easily  carried  away  nor  readily  disposed  of  if 
stolen.  The  chief  exceptions  are  brass  taps 
or  fittings  and  lead  pipe :  of  the  former  a 
stock  account  is  easily  kept,  and  the  legitimate 
use  of  the  latter  can  reasonably  be  checked 
and  accounted  for  if  issued  from  a  central 
depot:  but  any  system  having  as  its  objective 
the  hunting  dow-n  of  fag  ends  of  pipes  and 
stray  tools  is  predoomed  to  failure :  the  fag 
ends  mostly  go,  and  can  always  be  alleged  to 
have  gone,  into  the  lead  pot ;  and  small  tools 
do  accidentally  get  lost  and  buried  in  trenches, 
and  thus  cannot  be  accounted   for. 

Stocktaking. — Stock  of  every  sort  should  be 
taken  regularly,  and  at  least  once  a  year,  in 
such  detail  that  its  value  can  be  computed. 

In  any  stocktaking  system  which  can  be 
recomtiiended  the  prime  cost  of  each  item 
will,  at  some  prior  date,  have  appeared  in  the 
books,  but  this  will  not  by  any  means  be  its 
proper  valuation  after  the  lapse  of  time.  Such 
value  must  be  assigned  to  it  as  is  arrived  at 
by  applying  a  regular  rate  of  depreciation, 
due  regard  being  had  to  the  more  or  less 
perishable  character  of  the  goods. 

One  of  the  foremost  duties  of  the  water- 
works manager  is  to  keep  an  up-to-date  and 
correct  record  of  the  underground  system  of 
pipes,  valves,  and  fittings^,  showing,  upon  suit- 
able maps,  their  location. '  size,  and,  in  ex- 
ceptional cases,  their  depth.  , 

Where  possible  the  date  at  which  they  were 
laid  should  be  marked  upon  the  maps.  or.  al- 
ternatively, be  registered  in  a  book.  This 
work  pertnits  no  delay,  and  should  be  done 
as  soon  as  the  work  is  completed,  while,  in 
the  case  of  old  and  unrecorded  work,  no  oc- 
casion should  be  missed,  when  pipes  are  laid 
bare  for  anv  purposes,  of  obtaining  and  re- 
cording all  the  particulars  mentioned  and  of 
noting  the  structural  condition  of  the  ma- 
terials. 

In  the  author's  experience  it  is  the  excep- 
tion rather  than  the  rule  to  find  this  done 
properly,  or  even  at  all,  and  it  frequently 
happens  that  all  the  information  available  as 
to  the  location  and  size  of  pipes,  valves,  and 
complicated  connections  is  centered  in  some 
elderly  turncock  who,  for  selfish  reasons,  is 
too  often  indisposed  to  impart  his  knowdedge 
to  another. 

The  preparation  of  engineering  drawing? 
is  outside  the  scope  of  this  paper,  but  it  is 
the  duty  of  the  manager  to  obtain  and  keep 
for  reference  copies  of  the  corrected  draw- 
ings of  all  works  as  finished,  and  not,  as  is 
often  the  case,  the  originals,  upon  which  al- 
terations made  during  progress  are  either  ab- 
sent  or   very   imperfectly   portrayed. 


January  -'4,  ivi-. 
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Keeping  of  Drawing-^- — In  order  to  econo- 

:   mize   space  and   avoid    confusion,    any    such 

'  -original  drawing  should,  after  a  safe  interval, 

be  destroyed  and  give  place  to  the  corrected 

copy,    and    it   is    strongly    recommended    that 

the  bulk  of  the  drawings  should  be  on  tracing 

linen.  ^       .^      .  „        ^       .. 

Filing  of  Specmcatwtis,  hlc. — Specilica- 
tions,  reports,  and  sheets  of  statistics  (other 
than  those  entered  in  books)  should  be  filed 
and,  more  conveniently  still,  be  from  time  to 
time -bound  up  in  suitable  volumes,  it  being 
hardly  realized  what  concentration  of  matter, 
order  and  economy  of  space  can  thus  be  ef- 
fected at  a  trifling  cost   for  binding. 

All  statistical  matter  to  which  frequent 
reference  has  to  be  made  should  be  in  books, 
even  where  the  system  of  keeping  records  in 
the  diagram  form  is  .also  in  vogue. 

Diagrams. — These  diagrams,  to  which  ref- 
erence has  already  been  made  and  their  spe- 
<:ial  use  pointed  out;  should  be  kept  well  up 
to  date,  and  plotted  to  scales  large  enough  to 
bring  into  clear  relief  all  characteristic  varia- 
tions of  any  importance,  but  not  so  large  as 
to  e.xtend  the  diagrams  to  unwieldy  size,  it 
being  desirable  that  each  should  record  the 
data  for  at  least  twelve  months  back. 

APPLIC.\T10NS      .\NP      CONTR.VCTS      FOR      SfPPUES. 

.•J/>/'/iV(i/io«  Forms. — Applications  to  supply 
any  premises  with  water  for  domestic  pur- 
poses should  be  on  proper  forms. 

Upon  every  occasion  when  there  is  such 
change  of  ownership  or  occupancy  that  lia- 
bility to  pay  the  water  charges  is  removed 
from  one  person  to  another,  the  signing  of 
a  fresh  application  form  should  be  insisted 
upon. 

Each  application  form  should  state  the 
character  and  position  of  the  fittings  from 
which  water  is  to  be  used,  and  upon  the  re- 
ceipt of  each  an  inspector  should  be  sent  to 
verify  this  information  and  make  a  thorough 
inspection  to  see  whether  the  pipes  and  fit- 
tings are  all  in  accordance  with  the  re.sula- 
tions,  and  only  after  the  receipt  of  his  satis- 
factory report  should  the  water  be  turned  on. 

The  application  forms  constitute  contracts, 
and  should  bear  numbers,  assigned  to  them 
consecutively  as  soon  as  all  formalities  have 
been  complied  with  and  the  water  turned  on. 

The  applications  accepted  during  the  past 
month  should  be  laid  upon  the  table  at  each 
committee  or  board  meeting,  and  after  that 
filed  in  numerical  order.  Any  contracts  an- 
nulled or  replaced  by  fresh  contracts  relating 
to  the  same  premises  should  either  be  de- 
stroyed cr  withdrawn  from  the  general  file 
and   assembled    apart. 

Similarly,  application  forms  or  contracts  for 
the  supply  of  water  for  building  purposes. 
gardens,  or  trade  uses  should  be  numbered 
and  filed  in  numerical  order  and  assembled 
separately  for  reference. 

TN'DEX     C.^RDS    AND    RENT    ROLLS. 

The  preparation  of  rent  rolls  involves  the 
expenditure  of  inuch  time  and  labor,  so  .that 
any  device  by  which  these  can  be  reduced  and 
the  collections  advanced  should  be  welcomed. 
Index  Cards. — There  has  been  devised  and 
put  into  successful  operation  a  system  which 
by  the  use  of  "index  cards"  at  once  furnishes 
the  means  of  reducing  labor  and  the  estab- 
lishment of  a  record  in  the  most  convenient 
form  for  reference ;  and  it  is  therefore  pro- 
posed to  describe  in  considerable  detail  the 
principles,  use  and  application  of  the  cards  as 
being  well  worthy  of  close  consideration  by 
waterworks  managers. 

As  far  as  the  authors  are  aware  the  sys- 
tem they  are  about  to  describe  was  first  elab- 
orated by  Mr.  Kemna,  manager  of  the  ."Ant- 
werp Waterworks  Company.  It  has  since 
been  adopted  by  other  companies  with  which 
the  authors  are  either  separately  or  jointly 
connected. 

I      The  cards  recommended   for  use  are  about 

'  4%  ins.  by  3  ins.,  with  a  single  perforation 
for  wiring  them  in  file  boxes :  those  refer- 
ring to  ordinary  domestic  supplies  are  of 
white  color,  while  those  for  trade  meter, 
garden,    building,    or    other    special    purposes 

_  are  of  distinctive  colors. 

I      The  boxes  mav  be  of  anv  convenient  depth. 


each  to  receive  the  c:irds  i.ir  one  or  more 
.streets  of  districts,  arrar-ed  in  permanent 
topographical  order,  .ind  irrespective  of  color. 

At  the  outset  each  card  stands  for  a  house 
or  premises  having  a  definite  address,  sup- 
plied with  water  under  an  application  form 
with  a  consecutive  number,  liable  to  the 
charges  named  in  that  contract,  and  furnished 
with   the  fittings  enumerated   therein. 

As  soon  as  brought  into  use,  and  year  by 
year  thereafter,  each  card  assumes  a  num- 
ber and  stands  for  the  same  in  the  rent  roll 
to  which  it  relates,  and  on  the  demand  notes 
and    receipts    for   the   whole   year. 

Directly  after  water  has  been  turned  on 
to  any  premises  a  card  should  be  prepared 
by  writing  at  its  head  the  address  with  a  line 
ruled  under  it :  and  close  below  this,  on  the 
left-hand  side,  the  number  assigned  to  the 
application  form  or  other  contract,  followed 
by  the  name  of  the  contracting  party  liable 
for  the  charges,  and  the  total  charges  col- 
lectable per  quarter,  or  the  conditions  of  the 
meter,  or  other  contract,  all  these  particulars 
being  copied  direct  from  the  application  form 
or  contract.  On  the  back  of.  the  card  should 
be  noted  the  date  when  the  water  was  turned 
on,  and  following  this  the  particulars  of  the 
fittings,  which  also  appear  on  the  application 
form  or  on  the  report  of  the  initial  inspection 
of   the  premises. 

Each  card  thereupon  becomes  a  register  of 
all  the  particidars  of  a  distinct  supply,  and 
only  in  case  of  dispute  is  reference  to  the  ap- 
plication  form   or  contract  necessary.    - 

.Assuming  an  undertaking  to  be  started  at 
the  commencement  of  any  year,  and  that,  say, 
1,000  supplies  for  domestic  purposes  were 
then  turned  on,  that  number  of  cards  would 
have  been  prepared  and  must  then  be  placed 
in  file  boxes  in  their  proper  topographical 
order.  The  next  operation  would  be  to  as- 
sign them  their  rent  roll  numbers,  which 
would  be  from  1  to  1,000,  following  the  topo- 
graphical order  throughout  and  whether  in 
one  or  a  dozen  boxes.  These  numbers  must 
be  put  on  the  front  of  the  cards  on  the  right- 
hand  side,  on  the  same  line  as  the  name  al- 
ready there  written. 

Cards  relating  to  meter  supplies,  etc.,  of 
distinctive  color,  are  dealt  with  in  a  similar 
manner  and  placed  topographically  among  the 
white   cards. 

Everything  will  be  then  ready  for  simul- 
taneously writing  up  the  rent  rolls,  the  de- 
mand   notes,   and   the   corresponding   receipts. 

Rent  Rolls. — The  rent  roll  will  have  at  its 
left-hand  margin  a  column  into  which  already 
have  been  written  or  stamped  consecutive 
numbers  beginning  at  1  and  ending  at  1,000, 
and  neither  address  nor  name  need  be  writ- 
ten in  the  roll. 

Following  the  marginal  numbers  from  left 
to  ri,ght  the  double  pages  of  the  rent  roll  are 
ruled'  in  four  groups  of  columns  headed 
First,  Second,  Third  and  Fourth  Quarters, 
and  containing,  as  sub-headings,  arrears 
(brought  forward),  water  rate,  payments,  al- 
lowances, and  voids  for  each  quarter,  with  a 
space  at  the  right-hand  edge  of  the  book  in 
which  to  write  a  reference  number  to  next 
year's   rent   roll   for  arrears  carried   forward. 

In  this  manner  each  rent  roll  deals  with 
one  year,  and  may  conveniently  contain  5,000 
marginal  numbers  and  be  of  such- size  as  may 
be  kept  in  a  small  safe.  Each  double  page  of 
a  rent  roll  is  ruled  horizontally,  with  a  space 
at  the  foot  of  each  column  for  totals. 

Rent  Roll  Summary.— A.  similarly  ruled 
book  may  be  used  as  a  rent  roll  summary, 
with  marginal  numbers  indicating  the  succes- 
sive pages  of  a  rent  roll,  the  columns  of 
which  are  added  up  quarterly  and  their  totals 
on  each  page  entered  in  the  summary,  where 
they  are  again  totalled  so  as  to  show  quarter- 
ly the  credit  and  debit  accounts  between  the 
water  authority  and  its  consumers. 

Meter  Sultplv  Rent  Rolls.— h\  the  meter 
supply  rent  rolls  the  entries  under  the  head- 
ing "gallons  consumed"  are  obtained  from 
the  meter  reading  books  and  the  charges  for 
the  previous  quarter  entered  in  the  appro- 
priate colunni.  Reference  to  meter  reading 
books  is  made. below. 


Method  of  Using  Cards. — Commencing  now 
with  the  white  card  now  bearing  the  number 
1,  a  clerk  calls  the  necessary  particulars,  an- 
other enters  opposite  No.  1  on  the  rent  roll 
the  charges,  while  yet  another  enters  on  the 
demand  note  and  receipts  already  correspond- 
ingly luimbered  the  same  charges,  and,  in  ad- 
dition, the  name  and  address :  card  No.  2  is 
then  read  off,  and  so  on  throughout  the 
scries. 

It  will  thus  be  seen  that,  owing  to  the  cards 
being  arranged  in  both  topographical  and  i.u- 
merical  sequence,  a  reference  to  the  rent  roll 
number  alone  suffices  to  trace  the  location  of 
the  property,  all  particulars  connected  there- 
with, and  the  application  form,  and  that  by 
the  simple  process  of  adopting  a  quickly 
stamped  or  written  number  it  becomes  un- 
necessary to  reproduce,  and  year  after  year 
repeat,  on  the  rent  roll  matter  permanently 
inscribed  on  the  cards ;  while,  incidentally, 
attention  may  be  called  to  the  saving  in  space 
and  conseauent  reduction  in  the  size  of  the 
rent  rolls  themselves. 

The  colored  cards  with  their  corresoonding 
rent  rolls,  demand  notes,  and  receipts  are 
then  dealt  with  in  the  same  manner. 

Temporary  Rent  Rolls. — Between  the  com- 
mencement and  end  of  each  year  (or  rent 
roll  period)  new  supplies  will  come  into  op- 
eratinn  and  furnish  the  basis  for  charges 
which  cannot  be  put  into  the  current  rent 
rolls  without  causing  confusion,  and  to  pro- 
vide for  these  a  supplementary  or  temporary 
rent  roll  for  each  class  of  supnly  should  be 
kept,  and  this  should  have  space  reserved  for 
the  address. 

.'\ssuminf  that  there  are  500  such  new  sup- 
plies for  domestic  purposes  during  the  year, 
the  first  of  these  should,  following  the  last 
number  in  the  general  current  roll,  receive 
the  number  1,001  and  the  last  1.500. 

Returning  now  to  the  index  card  procedure, 
in  each  such  case  the  card  must  be  prepared 
as  before,  but  the  rent  roll  number  be  pre- 
fixed by  the  letters  "T.R.,"  indicating  the 
temporary  rent  roll,  into  which  the  particu- 
lars must  then  be  entered,  as  well  as  onto  the 
demand  note  and  receipt,  after  which  the 
card  should  be  filed  in  its  proper  bo.x  ac- 
cording to  its  topographical  position. 

If  no  properties  have  in  the  interval  ceased 
to  be  supplied,  there  will  at  the  end  of  the 
year  be  1,500  cards  in  the  boxes,  and  the  new 
rent  roll  numbers  range  from  I  to  1,.500;  and 
as  each  is  in  its  proper  place  the  cards  have 
only  to  be  taken  out  in  rotation  and  be  num- 
bered in  regular  sequence  from  first  to  last, 
each  number  being  placed  under  that  for  the 
last  year,  after  which  the  rent  roll  and  de- 
mand notes  and  receipts  can  be  made  up  as 
before. 

Where  a  property  ceases  to  be  supplied  al- 
together, the  card  should  be  permanently 
withdrawn  or  replaced  by  a  card  of  distinc- 
tive color  bearing  only  the  address  of  the 
void  premises,  but  in  cases  where  one  con- 
tract ceases  and  a  new  application  form  ap- 
plies, the  original  card  remains  as  the  index 
to  that  particular  property  or  supply,  and 
must  be  revised  by  inserting  on  the  first  clear 
line  below  the  last  rent  roll  number  the  ap- 
plication form  number,  the  name,  and  the 
charges  payable  under  the  new  contract,  fol- 
lowed by  the  temporary  rent  roll  number, 
while  on  the  back  must  be  noted  the  date 
when  the  supply  was  turned  on,  and  any 
necessary  correction  in  the  description  of  the 
fittings;  after  which  the  card  is  returned  to 
its  place. 

Cards  which  become  filled  with  details 
should  be  replaced  by  new  ones,  into  which 
the  paramount  particulars  and  the  data  for 
the  current  year  must  be  transferred,  the  old 
card  being  either  destroyed  or  filed  apart. 
but  there  is  really  little  use  in  keeping  them 
for,  at  any  rate,  longer  than  a  year. 

In  order  to  avoid  the  use  of  numbers  ex- 
ceeding four  figures,  on  either  cards,  rent 
rolls,  or  demand  notes,  it  is  well  to  distin- 
guish the  collecting  districts  by  letters  A, 
B.  C.  and  so  on,  and  using  these  in  combi- 
nation with  the  rent  roll  numbers. 

These    letters    need    not     be     repeated     in 
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Lawrence  Experiment  Station  Studies 

in  the  Purification  of 

Sewage. 

During  tho  year  lOlO  studies  in  the  puriiica- 
tion  of  sewage  were  made  at  the  Lawrence 
Experiment  Station  by  H.  W.  Clark  and 
Stephen  De  M.  Gage.  '  The  results  of  these 
studies  arc  summarized  in  the  annual  report 
of  the  Massachusetts  State  Board  of  Health 
for  1010. 

During  the  year  38  filters  were  in  operation 
in  investigations  upon  the  purification  of  do- 
niestic  sewage.  The  sand  filters  to  which 
sewage  has  been  applied  for  23  years,  and 
the  trickling  and  contact  filters  operated  for 
eleven  and  nine  years,  respectively,  have  been 
continued.  The  prolonged  operation  of  these 
various  filters  continues  to  yield  valuable  in- 
formation concerning  many  problems  relating 
to  sewage  purification  and  to  the  methods  of 
operation  necessary  to  maintain  sewage  fil- 
ters in  good  working  condition.  Particular  at- 
tention has  been  paid  to  methods  of  prelimi- 
nary clarification  of  sewage  designed  to  pre- 
vent the  clogging  of  various  types  of  filters, 
and  thus  to  increase  the  length  of  life  of 
such  filters  and  their  capacity  to  purify  sew- 
age. The  disposal  of  sludge,  which  is  one  of 
the  most  serious  problems  in  the  purification 
of  sewage  on  a  large  scale,  has  received  at- 
tention, as  in  past  years.  Studies  of  tanks 
for  the  concentration  of  sludge,  and  of  cer- 
tain filters  constructed  of  horizontal  layers  of 
slate,  installed  in  100!)  and  first  operated  at 
Lawrence  in  1.001.  have  been  continued.  The 
present  abstract  will  cover  only  the  experi- 
ments with  the  contact  and  percolating  filters. 

PRF.I.IMIX.l.R'l-      TRE.VTMENTS      FOR      CL.^RTFIC.\TION 
OF    SEWAGE. 

Studies  upon  the  clarification  of  sewage  be- 
fore filtration  have  been  continued  during 
1910.  The  large  settling  tank,  installed  in 
1006  for  the  clarification  of  the  sewage  ap- 
plied to  trickling  and  contact  filters  at  the 
station,  has  been  continued  in  operation.  This 
is  a  cylindrical  tank  with  a  sloping  bottom, 
near  which  the  sewage  enters  and  then  rises 
slowlv  to  an  outlet  near  the  top,  the  period 
of  sedimentation  being  about  two  hours  and 
the  maximum  velocity  of  the  rising  sewage 
being  about  1  in.  per  minute.  The  accumu- 
lated sludge  has  been  removed  from  this  tank 
each  week.  During  the  year  the  average  re- 
moval of  matters  in  suspension  by  this  tank 
has  been  about  53  per  cent  as  shown  by  al- 
buminoid ammonia  determinations,  and  about 
71  per  cent  as  shown  by  determinations  of 
total  and  organic  solids.  The  total  removal 
of  organic  matter  has  been  .34  per  cent  as 
shown  respectively  by  the  total  albuminoid 
ammonia  and  by  the  o.xygen  consumed  deter- 
minations, and  about  20  per  cent  as  shrnvn  by 
total   organic   solids. 

The  work  of  the  settling  tank,  which  is  a 
part  of  the  sewage-disposal  system  of  the 
town  of  Andover.  has  also  been  noted,  as  in 
previous  years.  This  tank  has  a  capacity  of 
about  13..'")n0  gals.,  and  the  average  time  re- 
quired for  the  sewage  to  pass  through  it  is 
approximately  two  hours.  The  average  re- 
moval of  suspended  matters  by  this  tank 
during  the  period  from  .^.pril  to  November. 
1910,  inclusive,  was  about  49  per  cent,  as 
shown  by  albuminoid  ammonia  determina- 
tions. .\bout  6fi  per  cent  and  54  per  cent  of 
the  total  organic  matters  were  removed  as 
shown  by  albuminoid  ammonia  and  oxygen 
consumed   determinations,  respectively. 

Strainer  E.  containing  12  ins.  in  depth  of 
buckwheat  coal,  was  put  into  operation  in 
1901,  and  has  been  operated  at  a  rate  of 
800,000  gals,  per  acre  daily  throughout  1910. 
Sixty-six  per  cent  of  suspended  matter  was 
removed,  as  shown  by  albuminoid  ammonia 
determinations:  and  the  total  removal  of  or- 
ganic matter  was  about  -30  per  cent,  as  shown 
by  albuminoid  ammonia  and  oxygen  consumed 
determinations.  The  work  of  this  strainer  is 
remarkable  and  in  some  respects  unexplain- 
able.  Year  after  year  it  removes  large  per- 
centages of  suspended  matter  from  the  sew- 
age, and  by  some  biological  process  not  fully 
understood  appears  to  destroy  this  matter  with 


great  rapidity.  During  the  entire  nine  and 
one-half  years  which  this  strainer  has  been 
receiving  sewage  at  rates  of  from  800,000  to 
I.-MIO.OOO  gals,  per  acre  daily,  averaging 
1,0011,000  gals,  per  acre  daily,  sludge  has  been 
removed  from  the  surface  only  twice,  and 
the  filtering  material  has  been  raked  or  oth- 
erwise disturbed  only  four  times.  The  two 
scrapings  were  made  during  the  first  year  of 
operation.  Of  the  four  other  disturbances 
of  material,  three  were  necessitated  by  the 
collapse  of  the  tank,  requiring  the  transfer 
of  the  material  to  a  new  tank.  From  Sept.  23, 
lOlio,  w:hen  the  material  was  last  transferred, 
to  Jan.  28,  1010.  when  the  strainer  was  raked 
to  a  depth  of  3  ins.,  or  during  a  period  of 
four  and  one-third  years,  no  treatment  of  the 
surface  or  removal  of  sludge  was  required. 

In  addition  to  these  methods  of  preliminary 
treatment  of  sewage,  studies  have  been  made 
with  tanks  constructed  of  layers  of  slate  and 
operated  on  the  contact  principle.  The  re- 
sults of  the  operation  of  these  tanks  will  be 
.given  below. 

C0.VT.-\CT   FILTR.N'riON. 

Filters  Nos.  175,  376  and  377. — Studies  upon 
purification  by  contact  filtration  have  been 
continued,  and  three  contact  filters  were  op- 
erated for  this  purpose  during  1910.  One, 
Filter  Xo.  175,  is  constructed  of  coke,  and 
has  been  in  operation  about  ten  years ;  the 
other  two.  Nos.  376  and  377,  are  constructed 
of  horizontal  layers  of  slate,  and  have  been  in 
operation  for  about  one  and  one-half  years 
to  study  the  deposition  and  destruction  of 
sludge  by  this  method.  Such  filters  were 
firsL  operated  at  the  station  in  1001,  and  they 
have  been  exploited  abroad  during  recent 
years. 

Filler  Xo.  7/5.  1/20,000  "f  an  acre  in  area 
and  5  ft.  in  depth,  was  first  put  into  operation 
on  June  3,  1901,  and  is  constructed  of  pieces 
of  coke  of  such  size  that  all  will  pass  through 
a  sieve  having  a  1-in.  mesh,  75  per  cent 
through  a  %-in.  mesh  and  practically  none 
through  a  sieve  with  a  %-in.  mesh.  This 
filter  has  always  received  strained  sewage,  is 
filled  once  daily  with  one  application  of  sew- 
age, allowed  to  stand  full  two  hours  before 
draining,  and  rested  every  sixth  week.  Its 
average  rate  of  operation  during  1010  was 
about  3-50,000  gals,  per  acre  daily.  On  Dec. 
1,  1900,  52  per  cent  of  the  original  open  space 
of  this  filter  was  occupied  by  deposited  mat- 
ters. LTntil  the  end  of  May  the  open  space 
of  the  filter  remained  fairly  constant,  but 
during  July  and  .August  the  amount  of  de- 
posited matters  increased  until  about  63  per 
cent  of  the  voids  in  the  material  were  filled. 
During  the  latter  portion  of  the  year  the  fil- 
ter gradually  relieved  itself  of  this  clogging 
material,  and  the  open  space  at  the  end  ol 
the  year  was  only  slightly  less  than  at  the  be- 
ginnin.g  of  the  year. 

Fillers  Xos.  376  and  377,  put  into  operation 
on  July  0,  1909,  are  constructed  of  layers  of 
roofing  slate  placed  horizontally,  the  layers  of 
slate  being  separated  from  one  another  by 
small  concrete  blocks  %  in.  thick.     Filter  No. 

376  has  a  superficial  area  of  about  1/4,200 
of  an  acre,  and  contains  27  layers  of  slate, 
the  exposed  surface  available  for  the  deposi- 
tion of  sludge  being  about  314  sq.  ins.  for 
each  gallon  of  sewage  contained  within  the 
filter.  Filter  No.  377  has  a  superficial  area 
of  about  1/6,500  of  an  acre,  and  contains  eight 
layers  of  slate,  the  area  available  for  the  dep- 
osition of  sludge  amounting  to  about  187  sq. 
ins.  per  gallon  of  sewage.  P.oth  filters  are 
so  arranged  that  the  layers  of  slate  can  be 
cleaned  by  flushing.  Filter  No.  376  has  re- 
ceiv-ed  regular  station   sewage  and   Filter  No. 

377  the  fresh  supernatant  sewage  from  the 
Tmhofif  tank,  both  filters  being  operated  as 
contact  filters  and  filled  in  one  dose  applied 
daily.  Until  June  1,  1910,  the  sewage  was 
allowed  to  remain  within  the  filter  for  two 
hours,  but  after  that  date  the  contact  period 
was  reduced  to  one  hour.  Both  filters  have 
been  operated  six  days  a  week  without  sys- 
tematic  resting. 

The  average  removal  of  suspended  mat- 
ters by  Filter  No.  376  during  the  year  was 
al)out   41    per   cent,   as   shown    by   determina- 


tions of  albuminoid  ammonia  in  suspension, 
and  about  39  per  cent,  as  shown  by  deter- 
minations of  total  solids  in  suspension.  The 
total  removal  of  organic  matters  was  about 
22  per  cent,  as  shown  by  albuminoid  ammo- 
nia determinations,  and  25  per  cent,  as  shown 
by  determmations  of  oxygen  consumed  and 
total  organic  solids.  The  average  removal  of 
suspended  matters  by  Filter  No.  377  was  about 
11  per  cent,  as  showm  by  determinations  of 
albuminoid  ammonia  in  suspension,  and  about 
53  per  cent,  as  shown  by  determinations  of 
total  solids  in  suspension.  The  total  removal 
of  organic  matters  during  the  year  by  this 
filter  was  11  per  cent  as  shown  by  the  albu- 
minoid ammonia  determinations,  7  per  cent 
as  shown  by  the  determinations  of  oxygen 
consumed  and  16  per  cent  as  shown  by  de- 
terminations of  total  organic  solids.  In  com- 
paring the  removal  of  suspended  matters  by 
these  two  filters,  it  should  be  borne  in  mind 
that  a  considerable  proportion  of  the  sus- 
pended matters  had  been  removed  from  the 
sewage  before  it  was  applied  to  Filter  No. 
■377,  wdiile  none  of  the  suspended  matters  had 
been  removed  from  the  regular  sewage  ap- 
plied to  Filter  No,  376. 

On  March  19  sludge  equivalent  to  about 
1  per  cent  of  the  capacity  of  the  filter  was 
removed  from  Filter  No.  -376.  At  the  end 
of  the  year  about  10  per  cent  of  the  capacity 
of  each  filter  was  occupied  by  accumulated 
sludge.  Up  to  the  end  of  .\pril  there  was  a 
gradual  increase  in  the  amount  of  sludge  held 
in  Filter  No.  ,376.  During  the  summer,  how- 
ever, a  considerable  amount  of  this  sludge 
Iwas  eliminated,  and  much  of  the  lost  open 
space  was  recovered. 

Further  than  the  remov;d  of  suspended  mat- 
ters, the  amount  of  actual  purification  accom- 
plished by  these  two  filters  has  been  very 
small,  and  nitrification  has  been  feeble.  The 
average  amount  of  nitrates  in  the  effluent  from 
Filter  No.  376  during  the  year  was  only  .09 
part  per  100,000,  and  in  the  efl^uent  from  Fil- 
ter No.  377  only  .27  part.  Judging  from  the 
results  during  the  year,  and  from  the  experi- 
ence obtained  with  similar  filters  operated  in 
1901  and  1902,  filters  or  tanks  of  this  type 
cannot  be  expected  to  accomplish  more  than 
a  preliminary  clarification  of  sewage,  and  for 
this  reason  they  should  perhaps  be  classed 
and  compared  in  efficiency  with  other  clarifi- 
cation treatments.  It  will  be  noted  that  slate 
Filter  No.  376  was  far  less  successful  in  re- 
moving suspended  matters  than  either  the 
coal  strainer  or  the  setling  tank  operated 
with  the  same  sewage.  The  value  of  the 
slate-filled  tanks  for  the  digestion  of  sludge, 
and  for  giving  it  such  a  composition  and  con- 
sistency that  it  may  readily  be  disposed  of, 
cannot  be  stated  from  the  results  at  present 
available. 

0PER.\TI0X    OF    TR^KtTNC    FILTERS. 

Filters  Nos.  13s.  136,  222,  248,  360,  361, 
362,  3C)i  and  392.— Dining  WIO,  ten  trickling 
filters  have  been  operated,  eight  at  the  ex- 
periment station  and  two  at  the  Andover  fil- 
tration area.  Of  the  eight  filters  at  the  sta- 
tion, six  were  constructed  of  broken  stone, 
one  of  clinker  and  one  of  metallurgical  coke. 
Two  of  the  broken  stone  filters,  Nos.  13-> 
and  136,  have  been  in  operation  for  over 
eleven  years.  With  three  filters,  Nos.  360, 
•361  and  362,  the  efifect  of  different  size  and 
character  of  material,  of  different  depths  of 
filtering  material,  and  of  uniform  and  uneveit 
distribution  of  the  sewage  upon  the  surfacj- 
have  been  studied  comparatively.  With  two 
filters,  a  direct  comparison  has  been  made 
of  the  relative  ease  of  purification  of  settled 
sewage  at  Law-rence  and  .\ndover.  Filter  No. 
363  has  been  used  in  studies  of  the  refiltration 
of  trickling  filter  effl.uents,  and  will  be  found 
described  below.  All  of  these  filters,  except 
Filter  No.  222,  have  had  the  sewage  applied 
to  them  by  means  of  automatic  tipping  basins 
discharging  into  perforated  pans.  Filter  No. 
222,  wdiich  is  of  the  same  size  as  the  large 
sand  filters  at  the  station,  is  located  at  Ando- 
ver, and  has  had  sewage  applied  to  it  by 
means  of  a  large  mechanical  distributor  of 
the  Fiddian  type. 

Fillers  Nos.    7^5   and    136.    1/20,000    of   an 
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i  acre  in  area,  are  constructed  ol  10  ft.  in  depth 
I  of  broken  stone,  all  of  which  will  pas.s 
through  a  screen  with  _a  1-in.  mesh,  -10  per 
cent  through  a  screen  with  a  '/-i-in.  mesh  and 
4  per  cent  through  a  screen  with  a  '/4-in. 
mesh.  These  filters  were  first  put  into  opera- 
tion in  November,  1S99.  Settled  sewage  has 
been  applied  to  each  throughout  the  year  at  .i 
rate  of  approximately  2,000,0(K1  gals,  per  acre 
daily,  the  filters  being  operated  seven  days  a 
■  week,  and  receiving  one  hour's  rest  night  and 
morning.  Operated  in  this  maimer,  the  til 
ters  have  continued  to  yield  well-nitrilied  ef- 
fluents at  all  times,  and  no  trouble  from 
clogging  has  been   experienced. 

Filter  No.  24S,  1/20,000  of  an  acre  in  area 
and  constructed  of  8  ft.  in  depth  of  materia! 
of  the  same  grade  as  that  in  F"ilters  Nos.  I'i't 
and  13(i.  was  first  put  into  operation  on  May 
1(5.  lWi-1.  Settled  sewage  has  been  applied  to 
this  filter  six  days  egch  week  throughout  the 
vear  at  a  rate  of  ■2.000,000  gals,  per  acre  daily. 
N'itritication  has  been  active  within  the  filter, 
ard  the  effluent  of  the  filter  has  been  nonpu- 
trescible. 

Filter  .Vc.  -'^.?,  1/200  of  an  acre  in  area,  is 
located  at  Andover,  and  was  first  put  into  op- 
eration in  July,  lyOo,  In  April,  1900.  the  fil- 
ter was  rebuilt,  and  at  present  consists  of  (i 
ins.  of  cobble  stones  above  Akron  pipe  uiider- 
drains,  overlaid  with  7  ft.  of  broken  stone  all 
of  which  will  pass  through  a  screen  with  a 
iVj-in.  mesh  and  none  of  which  will  pass 
through  a  screen  with  a  %-in.  mesh.  .Ando- 
ver settled  sewage  was  applied  to  this  filter 
seven  days  each  week  from  .\pril  1  to  the 
end  of  the  year  at  a  rate  of  l,-500,000  gals. 
per  acre  daily,  by  means  of  a  self-propelled 
traveling  distributor  of  the  Fiddian  type. 

.\5  noted  in  a  previous  report,  the  effect  of 
more  uniform  distribution  of  the  sewa,ge  upon 
the  surface  of  this  filter  resulted  in  an  increase 
in  nitrification  and  an  improvement  in  the 
quality  of  the  effluent  over  that  of  previous 
years.  The  improved  nitrification  has  been 
even  more  marked  during  the  past  year. 

A  comparison  of  the  uniformity  of  distribu- 
tion and  of  the  quality  of  the  effluent  from 
this  filter  when  operated  with  the  two  dif- 
ferent types  of  distributors  may  be  of  in- 
terest. As  the  revolving  distributor  could  not 
be  operated  during  the  winter  months,  only 
the  summer  months.  June  to  October,  inclu- 
sive, may  be  used  in  such  a  comparison.  Dur- 
ing these  months  the  amount  of  nitrates  in 
the  effl.uent  from  the  filter  averaged  0.01  in 
1907  and  0..57  in  1908.  During  these  two  years 
sewage  was  applied  by  the  dashplate  distrib- 
utor, about  24  per  cent  of  the  surface  re- 
ceiving little  or  no  sewage,  about  23  per  cent 
of  the  surface  receiving  sewage  at  rates  of 
between  500,000  and  1,000,000  gals,  per  acre 
daily,  about  17  per  cent  of  the  surface  re- 
ceiving sewage  at- rates  of  from  1.000,000  to 
2.000,0000  gals,  per  acre  daily,  about  20  per 
cent  of  the  surface  receiving  sewage  at  rates 
of  from  2,000.000  to  4.000,(»00  gals,  per  acre 
daily,  the  remaining  16  per  cent  of  the  sur- 
face receiving  sewage  at  rates  of  from 
4,000,000  to  7,500.000  gals,  per  acre  daily. 

The  rotary  distributor  was  installed  in 
.\pril,  1909,  and  distribution  measurements 
showed  that  about  half  the  surface  received 
sewage  at  aporoximately  the  intended  rate, 
that  is,  between  1,000,000  and  2,000,000  gals, 
per  acre  daily,  while  about  one-fourth  of  the 
surface  received  less  than  1,000.000  gals,  per 
acre  daily,  and  the  remaining  fourth  of  the 
surface  received  sewage  at  a  greater  rate  than 
2,000,000  gals,  per  acre  daily.  The  highest 
rate  on  any  portion  of  the  surface  with  this 
type    of    distributor,    however,    was    only    3,- 

|250,000  gals,  per  acre  daily,  or  about  half  of 
the  maximum  rate  at  which  sewage  had  been 
applied  by  the  dashplate  system.  Immediate- 
ly following  the  installation  of  the  rotary  dis- 
tributor,   nitrification    increased,    the    average 

1  nitrates  in  the  efiR.uent  during  the  following 
six  weeks  being  0.69  part,  a  result  higher  than 
had   ever   been   obtained   with   this   filter   pre- 

jviously.  The  nitrates  in  the  effl.uent  from  the 
filter  averaged    1.09  parts   per   100,000   during 

tthe  summer  of  1909,  and  1.69  parts  during  the 

jsame   period    of    1910.     This    improvement   in 


purilicatiun  durmj:  ■}-,  ,,a,;  ,„,.,  years  can  be 
attribute<i  only  1.,  ,1k-  iiiir.r..vcment  in  the 
umtornuiy  of  .listrduiti.iii  ,>i  il-,,  sewage  Phe 
filter  has  been  operau-d  r,i  .Tpproximately  the 
same  rate  durmg  ih>-  fKriods  quoted  ui  all 
four  years,  and,  wuli  the  exception  of  a  slight 
Ulcrease  m  strengUi,  the  character  of  the  ap- 
plied   sewage    has   remained    unchanged. 

Fillers  ,\vs.  s(x\  3'ii  ami  ?6^.— These  square 

hUers,  each    1/ln, ,1   au   acre  in  area   and 

contauung  8  ft.  9  in.s.  m  depth  of  material 
held  m  place  by  nptn  cb-work  sides  were 
started  .Nov,  14,  190,v.  loiters  i\os.  3li0  and 
361  were  constructed  oi  pieces  of  broken 
stone  having  a  mean  diameter  between  1  and 
2  ins.,  and  Filter  Xo.  362  was  filled  with 
pieces  of  hard  clinker  having  a  mean  diam- 
eter of  from  4  to  6  ins.  All  of  these  filters 
had  underdrain  channels  open  at  each  end 
in  order  that  any  sediment  might  be  readily 
Hushed  out.  Small  half-rnund  draiii.s  were 
placed  in  the  material  in  Filter  Xo.  .161  at 
different  levels,  frmn  which  samples  were  col- 
lected regularly  to  show  the  amount  of  purifi- 
cation of  the  scwa.ge  after  it  had  passed 
through  2,  4,  (!  and  8  ft.  of  filter  material, 
respectively.  Settled  sewage  was  applied  to 
each  of  these  filters  at  a  rate  of  about 
1,500,000' gals,  per  acre  daily  until  October  31. 
On  November  1  Filters  Nos.  361  and  362  were 
discontinued,  and  the  rate  of  Filter  No.  36n 
was  increased  to  2.000,n0n  gals,  per  acre  daily. 
In  the  present  discussion  onlv  the  period  from 
Dec.  1.  1909,  to  Oct,  30,  1910,  will  be  con- 
sidered. The  distribution  of  sewage  upon 
Filters  Nos,  361  and  362  has  been  practically 
uniform  over  the  whole  surface,  while  the 
distribution  upon  the  surface  of  Filter.  No. 
360  has  been  so  arranged  that  although  the 
net  rate  upon  the  entire  area  was  the  same 
as  that  on  Filters  Nos.  361  and  362,  the  sew- 
age was  applied  at  a  gradually  increasing  rate 
from  one  side  of  the  filter  surface  to  the 
other,  as  is  the  case  with  portions  of  the  sur- 
face of  trickling  filters,  which  are  equipped 
with  disthributors  of  the  nozzle  or  dashplate 
types.  The  underdrain  system  of  this  filter  is 
divided  into  three  distinct  collecting  areas  of 
equal  size,  and  the  whole  filter  may  thus  be 
considered  to  be  composed  of  three  separate 
filters  united  in  one  container,  these  being 
designated  as  Nos.  ,360.-\,  300B  and  360C. 
Frequent  measurements  have  been  made  of 
the  rate  at  which  sewage  is  applied  to  each 
of  these  sections,  and  separate  samples  of  the 
clfl,uent  have  been  regularly  collected  from 
each  underdrain  system.  The  operation  of 
these  three  filters  during  the  past  two  years 
furnishes  a  number  of  interesting  compar- 
isons. 

During  both  years  the  amounts  of  free  and 
albuminoid  ammonia  were  less  in  the  ef- 
fluent from  the  filter  of  large  pieces  of  clin- 
ker than  in  the  effluent  from  that  constructed 
of  a  smaller  grade  of  broken  stone.  Nitri- 
fication was  slightly  more  active'  within  the 
clinker  filter  during  the  first  year,  but  the  re- 
verse was  the  case  during  the  second  year, 
and  the  avera.ee  nitrates  during  the  two  years 
were  practically  identical. 

Samples  from  the  different  depths  in  Filter 
No.  360  illustrate  the  continual  increase  in 
purification  of  the  sewage  as  it  passes  through 
a  trickling  filter,  and  emphasize  the  desirabil- 
ity of  deep  filters.  The  average  amount  of 
free  ammonia  during  the  two  years  decreased 
from  3.75  parts  per  100,000  in  the  settled  sew- 
age to  2.70  parts  after  passing  through  the 
first  2  ft.  of  material,  to  2.39  after  passing  4 
ft.,  to  2.08  after  passing  6  ft.  and  to  1.93  after 
passing  the  entire  filter,  a  progressive  reduc- 
tion of  28,  37,  45  and  49  per  cent,  respectively. 
Nitrification  also  increased,  almost  in  propor- 
tion to  the  depth  of  filter  through  which  the 
sewage  had  passed.  The  average  amount  of 
nitrates  in  the  effl.uent  during  the  two  years 
was  0..38  part  after  passing  2  ft.  of  material. 
0.80  part  after  passing  4  ft.  of  material,  1.14 
parts  after  passing  6  ft.  and  1.25  parts  after 
passing   the   entire   filter. 

The  effect  of  uniform  and  unequal  distribu- 
tion is  not  so  well  sho^n  as  was  hoped  when 
Filters  Nos.  360  and  361  were  planned.  The 
average  effluents  from  both  filters  were  satis- 
factorily  purified    and   were    much   the   same 


in  quality.  If  anything,  the  cffl.uent  from  Fil- 
ter No.  361,  upon  which  the  sewage  was  uni- 
formly distributed,  was  slightly  inferior  to 
that  from  Filter  No,  360,  having  an  unequal 
distribution  of  sewage.  From  this  it  should 
not  be  assumed,  however,  that  uniform  dis- 
tribution of  sewage  upon  filters  of  this  type 
is  unnecessary,  as  the  effect  of  unequal  dis- 
tribution was  evidently  overballanced  by  other 
factors.  The  difference  between  the  highest 
and  lowest  rates  upon  different  portions  of 
Filter  No.  360  is  much  less  than  the  differ- 
ences in  rates  upon  adjacent  portions  of  trick- 
ling tillers,  to  which  sewage  is  applied  by 
means  of  fixed  distributing  nozzles.  Further- 
more, the  highest  rate  at  which  sewage  was 
applied  to  any  portion  of  Filter  No.  360  av- 
eraged only  about  2.000,000  gals,  per  acre 
daily,  at  which  rate  satisfactory  purification 
has  been  obtained  at  times  with  other  trick- 
ling filters  at  the  station.  With  a  larger  filter 
and  improved  differential  distribution  and  col- 
lection systems,  the  effect  of  unequal  distribu- 
tion would  undoubtedly  be  much  more 
strongly  marked.  The  results  illustrate  to  a 
certain  degree,  however,  how  the  clHuent  from 
a  filter  may  be  a  mixture  of  effluents  from 
diflerent  portions  of  that  filter  in  very  dif- 
ferent stages  of  purification.  For  example, 
the  average  effluent  from  the  entire  filler  con- 
taining about  1.54  parts  nitrates  per  |0o,000 
was  a  mixture  of  52  per  cent  of  the  etH.uent 
from  Section  A,  containing  1.14  parts  nitrates; 
32  per  cent  of  the  effluent  from  Section  B, 
containing  1.89  parts  nitrates,  and  16  per  cent 
of  the  effluent  from  Section  C,  containing  2.12 
parts  nitrates.  , 

Fillers  Nos.  jgi  and  392  were  put  into  op- 
eration on  .'Xpril  29,  1910,  to  study  compara- 
tively the  purification  by  trickling  lillers  of 
the  settled  sewage  obtained  at  the  experiment 
statiou  and  at  the  .Andover  filtration  area. 
These  filters  were  1/80,000  of  an  acre  in  area, 
and  were  constructed  of  8  ft.  in  depth  of 
pieces  of  broken  stone  between  '-i-'m.  and 
1%  in.  in  diameter.  Filter  No.  391  was  lo- 
cated at  the  experiment  station  and  Filter  No. 
392  at  .\ndover.  Each  of  these  filters  w-as 
operated  at  a  rate  of  1,000,000  gals,  per  acre 
daily  until  the  end  of  October.  Nitrification 
was  somewhat  slower  in  starting  in  the  filter 
receiving  the  .'\ndover  settled  sewage,  but 
during  the  months  of  August.  September  and 
October,  when  nitrification  was  active  in  both 
filters,  the  nitrates  in  the  etHucnt  fmm  the 
filter  located  at  .\ndover  averaged  over  3 
parts  per  100,000.  or  about  twice  as  great  as 
in  the  effluent  from  the  filter  receiving  the 
Lawrence  settled  sewage.  These  results  ap- 
parently contradict  the  statements  made  in 
previous  reports  that  poor  purification  of  .\n- 
dover  settled  sewage  by  trickling  filters  was 
in  part  attributable  to  the  character  of  the 
sewage,  and  confirm  the  statements  made  else- 
where in  this  report  that  the  purification  of 
this  sewage  in  a  satisfactory  manner  by  prop- 
erly constructed  trickling  filters  is  largely  a 
question  of  rates  and  of  uniform  distribution 
of  the  sewage  over  the  surface  of  such  filters. 

STABILITY     OF     EFFLUENTS     FROM     COSr.\CT     AXn 
TRICKLING    FILTERS. 

Systematic  determinations  of  the  putresci- 
bility  of  the  effluents  from  contact  ami  trick- 
ling filters  have  been  continued'  as  in  pre- 
vious years.  .\s  stated  in  previous  reports, 
filters  constructed  of  coarse  materials  and 
operated  at  high  rales  cannot  be  expected  to 
yield  clear,  bright  effl,uents  as  is  the  case  with 
sand  filters.  When  properly  constructed  and 
operated,  however,  such  filters  may  produce 
well-nitrified  and  nonputrescible  effluents, 
which  after  clarification  by  a  short  period  of 
sedimentation  may  be  disposed  of  satisfactor- 
ily by  dilution.  Various  methods  of  deter- 
mining and  expressing  putrescibiliiy  are  in 
use  in  different  laboratories,  .^t  the  station 
the  procedure  has  been  to  note  the  production 
of  odor  or  of  blackening  of  the  samples  in 
completely  filled  glass-stoppered  bottles  dur- 
ing five  days'  incubation  at  80"  F.  This  metli- 
od  is  believed  to  show  true  putrescibility,  that 
is.  putrefaction,  and  is  not  influenced  by  minor 
reducing  actions  within   the  sample,  which   in 
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many   other   methods  would   influence   the   re- 
sults. 

During  both  years  all  of  the  samples  from 
trickling  Filter  No.  135  and  from  secondary 
Filter  No.  303  have  been  entirely  stable,  and 
the  effluents  from  the  trickling  Filters  Nos. 
136  and  248  and  from  contact  Filter  No.  17.5 
have  been  found  to  be  putrescible  or  doubt- 
ful only  at  rare  intervals.  On  the  other  hand, 
the  effl.uents  from  the  slate  contact  Filters 
Nos.  376  and  377  have  been  putrescible  prac- 
tically all  the  time,  and  the  effluent  from  Fil- 
ter No.  176,  vifhich  was  stopped  at  the  end 
of  1909  because  it  was  so  badly  clogged  thar 
reducing  actions  within  the  filter  predomi- 
nated over  nitrification,  was  either  putrescible 
or  of  doubtful  quality  about  two-thirds  of  the 
time.  The  effl.uent  from  trickling  Filter  No. 
362.  constructed  of  large  pieces  of  rough  clin- 
ker, was  of  much  better  quality  as  regards 
stability  than  was  the  efifluent  of  its  com- 
panion filter,  No.  361,  of  the  same  depth  and 
operated  at  the  same  rate,  but  constructed  of 
somewhat  smaller  and  smoother  pieces  of 
broken  stone.  The  effluents  from  the  sections 
of  trickling  Filter  No.  360  illustrate  the  ef- 
fect of  varying  rates  upon  stability  of  the  ef- 
fluent. The  chemical  analyses  show  that  the 
effluent  from  the  section  receiving  sewage  at 
the  lowest  rate.  700.000  gals,  per  acre  daily 
or  less,  was  stable  80  per  cent  of  the  time 
during  its  first  year  of  operation  and  entirely 
stable  at  all  times  during  its  second  year  of 
operation  ;  while  the  effl.uent  from  the  section 
receiving  sewage  at  the  highest  rate.  2.000,000 
gals,  per  acre  daily  or  over,  was  stable  only 
37  per  cent  of  the  time  during  the  first  year 
and  only  69  per  cent  of  the  time  during  the 
second  year.  The  effluent  from  the  section 
of  this  filter  receiving  sewage  at  a  rate  inter- 
mediate between  the  other  two  sections  yield- 
ed an  effluent  which  was  more  often  putresci- 
ble than  that  of  the  low-rate  section,  and 
more  often  stable  than  that  of  the  high-rate 
section.  It  was  noted  that  in  spite  of  the  im- 
provement in  nitrification  in  Filter  No.  222, 
due  to  more  uniform  distribution  of  the  sew- 
age upon  the  surface,  about  one-third  of  the 
samples   of  the  effl.uent  were  putrescible   dur- 


nig  each  year.  As  stated  in  previous  reports, 
the  ,A.ndover  settled  sewage  applied  to  this 
filter  is  very  different  in  character  and  much 
more  difficult  to  purify  than  is  the  settled 
Lawrence  sewage  applied  to  the  filters  at  the 
station. 

It  has  been  stated  frequently  in  preceding 
reports  that,  while  it  is  theoretically  possible 
to  operate  sewage  filters  in  such  a  manner 
that  non-putrescible  effluents  will  be  obtained 
even  when  the  amounts  of  nitrates  present 
are  low,  such  operation  is  not  practicable,  and 
the  experience  at  Lawrence  has  been  that  ef- 
fluents which  were  nonputrescible  were  al- 
ways highly  nitrified,  and  vice  versa.  The  fig- 
ures in  the  table  give  additional  confirmation 
to  this  opinion.  In  every  case  where  the  ni- 
trates average  over  two  parts  per  100,000, 
all  or  practically  all  of  the  samples  were  non- 
putrescible. When  the  average  nitrates  were 
less  than  two  parts  but  greater  than  one  part 
per  100.000,  with  only  one  or  two  exceptions, 
from  10  to  .50  per  cent  of  the  samples  were 
putrescible,  while  those  effluents  with  low  av- 
erage nitrates  were  putrescible  during  the 
greater  part   of   the  time. 

KEFILTR.\TION      OF     EFFLUENTS      FROM      TRICKLING 
FILTERS. 

Filters  Nos.  363  and  j//.— Filter  No.  363. 
1/20.000  of  an  acre  in  area,  is  constructed  of 
AV2  ft.  in  depth  of  pea-size  metallurgical  coke, 
and  was  first  put  into  operation  on  Nov.  18. 
1908.  This  filter  has  been  operated  as  a  trick- 
ling filter,  and  has  received  the  effl.uents  from 
Filters  Nos.  13.5  and  136  at  a  rate  of  4,000,000 
gals,  per  acre  daily  seven  days  each  week, 
these  effluents  being  first  clarified  by  sedimen- 
tation. Operatin.g  with  effluents  which  were  sta- 
ble and  well  nitrified,  this  filter  accomplished  a 
still  further  reduction  in  the  organic  matters, 
and  continued  the  nitrification  so  well  begun 
in   the  primarv  filters. 

Filter  No.  .371,  1/80,000  of  an  acre  in  area, 
and  constructed  of  2  ft.  in  depth  of  sand  of 
an  effective  size  of  0.23  millimeter,  was  first 
put  into  operation  on  May  20,  1909,  and  was 
continued  in  operation  until  Oct.  31,  1910. 
The  combined  effl.uents  from  Filters  Nos.  -361 
and   362  have  been   passed   through   a   settling 


tank  having  a  capacity  of  about  five  and  one- 
half  hours'  flow  and  then  applied  to  this  fil- 
ter at  a  rate  of  10,000.000  gals,  per  acre  daily 
throughout  the  year.  This  filter  has  been  op- 
erated continuously,  much  like  continuous 
water  filters,  except  that  when  clogged  the 
whole  body  of  sand  in  the  filter  has  been 
washed  in  place  by  an  upward  current  of 
water  from  below.  The  filter  was  washed  68 
times  during  the  year,  the  average  quantity 
of  water  filtered  between  washings  being 
about  39,000,000  gals,   per  acre. 

The  results  obtained  with  this  filter  and 
settling  tank  furnish  an  interesting  illustra- 
tion of  the  further  purification  of  trickling 
filter  effluents  by  natural  means.  The  nearly 
stable  worked-over  suspended  matters  com- 
ing from  the  trickling  filters  settle  out  readily 
in  the  settling  tank,  but  these  suspended  mat- 
ters were  capable  of  further  fermentation  and 
disintegration  as  is  shown  by  the  fact  that 
during  the  warm  months,  in  spite  of  the  fre- 
quent removal  of  sludge,  there  was  some 
floating  scum  on  the  tank,  with  a  certain 
amount  of  gas  formation.  This  fermentation 
must  not  be  confused  with  putrefaction,  how- 
ever, as  no  appreciable  odors  were  produced. 
The  clarification  begun  in  the  settling  tank 
was  completed  in  the  filter,  and  the  final  ef- 
fluent never  contained  more  than  a  slight 
turbidity.  The  purification  process  going  on 
in  the  settling  tank  and  in  the  filter  was  the 
reverse  of  nitrification,  the  nitrates  serving  as 
the  source  of  oxygen  for  further  oxidation 
of  the  soluble  matters.  This  is  evident  by 
the  reduction  in  the  amount  of  nitrates  and 
increase  in  the  nitrites  and  free  ammonia  in 
the  applied  effluents  in  their  passage  through 
the  settling  tank  and  through  the  filter.  This 
was  in  a  measure  a  retrograde  process,  but 
is  undoubtedly  the  process  taking  place  when 
such  trickling  filter  effluents  flow  into  water 
low  in  dissolved  oxygen.  The  amount  of  ni- 
trates remaining  in  the  effl.uent,  and  the  fact 
that  this  effluent  always  contained  an  appre- 
ciable amount  of  dissolved  oxygen,  insured  a 
complete  stability  at  all  times,  and  this  fact 
was  confirmed  by  negative  putrescibility  tests 
throughout   the   year. 
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A     Novel     Construction     of     Current 

Wheel  for  Irrigation  and  Its 

Failure. 

(staff   ARTICLE.) 

Current  wheels  are  among  the  oldest  of 
devices  for  raising  water  for  irrigation  and 
drainage.  When  the  conditions  are  favorable, 
namely  a  good  current,  a  small  lift,  and  a 
small  quantity  of  water  to  be  handled,  permit- 
ting a  wheel  of  small  diameter  and  of  "home 
made"  construction,  current  wheels  are  ex- 
ceedingly inexpensive  pumping  devices,  and 
many  such  wheels  are  in  use.  There  are  also 
a  number  of  larger  wheels  in  use  and  fre- 
quently doubtless  where  their  employment  is 
poor  economy.  In  form  a  current  wheel  is 
an  undershot  water  wheel.  Ordinarily  the 
water  raising  device  consists  of  a  series  of 
buckets  attached  to  the  rim,  taking  water 
from  the  channel  at  the  lowest  points  of  their 
travel  and  discharging  it  into  a  flume  at  the 
highest  points.  Frequently,  however,  the  wheel 
is  connected  by  gearing  or  chain  drive  to  a 
pump  of  some  sort.  The  wheel  illustrated  in 
the  accompanying  view  is  of  the  latter  class. 
It  is  also  a  novel  construction,  in  fact,  in  the 
ordinary  sense,  it  is  not  a  wheel  at  all.  The 
designer  describes  it  as  a  wheel  with  the 
spokes  removed. 

Referring  to  the  illustration  it  will  be  seen 
that  the  device  consists  of  an  endless  belt  of 
paddles  passing  a''ound  a  head  shaft  and  ex- 
tending down  stream  to  a  tail  shaft  carried 
on  a  barge.  Intermediate  barges  support  rol- 
lers or  shafts  which  serve  as  idlers  for  the 
returning   belt    and    keep    it    above    the   water 


surface.  The  outgoing  belt  dips  beneath  the 
water  and  passes  under  the  floating  barges. 
From  head  shaft  to  tail  shaft  the  belt  is  500 
ft.  long.  It  consists  merely  of  a  series  of 
paddles  carried  on  cables.  In  operation  the 
lower   line   of   paddles,   dipping  into   the   cur- 


it  gave  good  power  while  its  operation  was 
unobstructed.  In  operation,  however,  the  line 
of  paddles  travel  slower  than  the  current 
and,  retarding  the  current  under  the  belt,  per- 
mit the  water  to  deposit  its  sediment  and 
form   a   bar.     As   the   water   shoaled   the  bell 


View  of  Current   Power  Motor  Built  for  the   Snake   River  Irrigation  Works,  Idaho. 


rent,  is  carried  downstrfeam,  thus  rotating  the 
head  shaft  from  which  the  power  is  taken 
to  operate  the  pumps.  The  paddles  are  9  ft. 
long  and  1  ft.  wide,  and  there  are  200  of 
them.  By  being  mounted  on  barges,  the  ad- 
justment of  paddle  submergence  to  stream 
level  is  automatic. 

Theoretically  the  current  motor  or  "wheel" 
described    is   a   sound   design    and    practically 


lost   its  power.     The  device   was  replaced  by 
an   electric  motor  for  operating  the  pump. 


Kansas  City,  Kan.,  during  28  months  of 
municipal  ownership  of  its  water  supply  sys- 
tem, has  made  a  profit  of  $102,317.  The  sup- 
ply is  said  to  be  more  abundant  and  of  better 
quality  than  ever  before. 


lamiary  24.   191. 
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Some  Examples  of  Tidal  Marsh  Land      If'!^,   tun    tho    Imul   h.u    iioen    reclaimed    for 

some    tiO    years.      Th;:    scneral    topographical 


Reclamation:  Structures  and 

Costs. 

I. 

(staff  artuxe. ) 
I'ldal  marsh  land  reclamation  presents  cer- 
t;iin  advantages  particnlarly  its  own.  These 
are  its  exemptions  from  prolonged  dronghts ; 
its  general  proximity  to  populous  communi- 
ties and  the  hygienic  improvcmciU  which 
comes  frotii  its  drainage.  It  is  also  in  large 
parts  inherently  fertile  land.  Tidal  marsh 
reclamation  too  is  being  inquired  into  more 
actively  as  seaboard  population  increases  and 
upland  farms  become  more  occupied.  This 
journal  has  within  the  last  twelve  months 
jnihlishcd   several  articles  on  tidal  marsh  rec- 


conditions  are  shown  clearly  by  the  map. 
Near  the  levee  the  land  is  from  'IVi  to  4  ft. 
.nbove  datum;  inside  this  rim  of  higher  land 
is  a  crescent-shaped  basin  whose  surface  is 
iibout  1.7  ft.  above  dainni ;  behind  this  swale 
is  the  high  land  rising  at  the  watershed  to 
9  to  11  ft.  above  datum.  Out.<ide  the  levee 
is   a    foreshore   200    ft.    wide. 

The  plan  of  reclamation  is  conventional: 
.V  levee  parallels  the  short-  and  at  thi'  eiuls 
returns  inland  to  the  high  ground :  inside 
the  levee  is  a  ditch  system  draining  to  a 
sluice  through  the  levee  at  the  lowest  land 
level.  These  structures,  the  levee,  the  sluice 
and  the  ditch  system,  will  he  described  sep- 
arately. 

l.ez'Cc. — Cross-sectiors   of   the  levee   at   dif- 
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Fig.   1 — Map  of   Reclai.-ned   Tidal   Marsh   Land   and   Drainage  System,  Colburn   Estate,   Dela- 
ware. 


lion  is  simple,  consisting  of  two  double  thick 
ness  "i-in.  unmatched  plank  flaps  hinged  at  the 
top  and  unweighted.  Near  the  center  of  each 
gate  is  5x8-in.  opening  closed  or  opened  by 
a  horizontally  sliding  copper  plate;  this  open 
ing  is  to  admit  river  water  at  times  oi 
drought.  The  gates  served  their  purpose 
poorly,  partly  because  they  did  not  seal  tightly 
and  partly  because  careless  oversight  had 
allowed  a  strip  to  become  missing  on  one  of 
them,  allowing  the  river  water  to  flow  through 
ill  quantity. 

A  study  which  was  made  of  the  sluice  leak 
age  is  interesting  as  showing  a  common  fault 
in  the  operation  of  tidal  marsh  drainage  works 
and  a  fault  which  has  contributed  much  to 
discourage  such  works.  As  the  result  of 
several  observations  the  tide  range  and  leak- 
age and  discharge  curves  shown  by  Fig.  (> 
were  settled  upon  as  showing  the  normal 
working  of  the  sluice.  Referring  to  t)\e  dia- 
gram it  will  be  seen  that  during  the  12-hour 
range  there  was  a  leakage  of  103,447  cu.  ft 
and  a  discharge  of  174,973  cu.  ft. ;  the  leakage 
was.  therefore,  nearly  94  per  cent  of  the  total 
discharge.  As  an  average  of  all  the  observa- 
tions made  the  discharge  was  found  to  be  less 
than  on  the  day  selected  for  exhibition  on 
the  diagram.  This  average  is  1()8,347  cu.  ft. 
in  which  case  the  leakage  would  be  97  per 
cent  of  the  discharge. 

Tests  were  made  to  determine  the  coef^- 
cient  of  discharge  r  in  the  formula  for  sluice 
discharge, 

q=c  a  V~s'e  h 

in  which  </  =  quantity  in  second  feet;  <=  co- 
efficient of  discharge;  a  =  area  of  cross-sec- 
tion of  flow  in  square  feet;  /i  =  head  in  feet, 
and  (7  =  acceleration  of  gravity  =  32.10. 

It  was  concluded  from  the  tests  that  for 
unweighted  wooden  flap  gates  in  complete 
submergence,  or  where  the  emergence  does 
not  exceed  15  per  cent  of  the  vertical  height 
of  the  gates,  this  coefficient  has  a  value  of 
0.64.  As  the  tide  recedes  further,  the  sub- 
mergence and  the  buoyancy  of  the  gates  arc 
diminished ;  gradually  approaching  the  seal- 
ing position,  successive  inclinations  and  the 
dead  weight  of  the  gate  became  constantly 
increasing  factors  in  the  retardation  of  the 
flow.  In  consequence,  the  coefficient  of  dis- 
charge lessens  rapidly  and  near  low  tide  av- 
eraged about  0.4G. 

Ditch  System. — The  layout  of  the  ditch  sys- 
tem is  clearly  shown  by  the  map,  Fig.  ]. 
There  are  11.4  .niles  in  the  system,  the  ditches 
varying  in  width  from  3  to  24  ft.  and  in  depth 
from  0  ins  lo  4  ft.;  the  average  ditch  width 
is  12  ft.,  ai  d  the  are^  occupied  by  ditches  is 
about  5.0  per  cent  of  the  marsh  land.  A 
study  was  made  of  the  ditch  system  to  bring 
out  the  importance  of  clean  ditches,  that  is. 
ditches  free  from  silt,  and  from  growths 
which  choke  the   flow.     These  stoppages,  due 


lamatiun  and  in  this  issue  it  begins  a  series 
of  half  a  dozen  descriptions  of  specific  works 

■    based  on  studies*  made  by  U.  S.  Government 

,  engineers.  These  works  are  not  presented  as 
ideal  examples  of  practice,  in  fact  most  of 
them    are   open    to    adverse    criticism,    but    as 

,.   studies    the    data    from    which    are    generally 

U  useful. 


ferent  points  are  shown  by  Figs.  2  and  3  and  '"    P"''""    mamtenance,    are    one    of    the    most 

also  by  Fig.  4  which  shows  the  sluice  in  Ion-  commonly    found    faults    m    tidal    marsh    rec- 

gitudinal   sections.      In    elevation   the   levee   is  amation   work  and  when  coupled   with  sluice 

irregular  as  it  is  in  sectional  profile,  ranging  leakage  often  defeat  very  largely  the  purpose 

from    9.1    ft    to    11.2    ft.   above   datum.     The  'or  which  the  works  were  provided. 


mean  tide  range  is  5.9  ft.,  and  about  once  a 
year  it  reaches  9  ft.,  and  overtops  the  levee 
in   places.     The   high   water   record   is    11    ft.. 


To  obtain  specific  data  showing  the  effect 
of  ditch  silting  and  chokii'g.  gagings  were 
made.      It    was    found    that    in    a   clear   ditch. 


Jxtreme  HighWakr  mEUlO 
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Figs.   2   and   3 — Sections  of   Levee  for   Tidal    Marsh    Reclamation,   Colburn    Estate,     Delaware. 


COUiUR.X    E.ST.\TE    |:RAI  .N  A(a-.. 

1  he  accompanying  map,  Fig.  1,  shows  the 
drainage  system  covering  some  488  acres  of 
farms  comprised  in  the  Colburn  estate,  lying 
on  the  Delaware  River  south  of  Delaware 
tity,    Del.      These    works    are    as    rebuilt    in 

•"Tidal  Marshes  and  Their  Keclaniation."  by 
George  M.  Warren.  Bulletin  240.  Office  of  Experi- 
ment Stations,  V.  S.  Department  of  .Vgriculture 


reached  in  1878.  On  each  side  of  the  sluice 
for  a  short  distance  and  for  a  longer  stretch 
north  of  and  around  Reedy  Point  the  water 
face  of  the  levee  is  faced  with  stone. 

Sluice.— \s  stated  above  Fig.  4  shows  the 
sluice  in  longitudinal  section.  Figure  5  is 
a  cross-section  of  the  sluice.  Figure  4  shows 
the  elevations  of  the  sluice  opening  with  re- 
spect to  the  water  levels      The  gate  construc- 


at  a  point  .'i.Ono  ft.  from  the  sluice,  a  move- 
ment of  the  water  was  observable  10  minutes 
after  the  gates  began  to  open;  in  12  minutes 
the  flow  was  pronounced ;  in  30  minutes  the 
mean  velocity  had  risen  to  15  ft.  per  minute: 
in  (iO  minutes  the  maximum  mean  velocity  of 
21.6  ft.  per  minute  had  been  reached.  For 
three  hours  while  the  gates  were  open  the 
velocity    of    flow    averaged    about    15    ft.    per 


106 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.     No.  4.. 


minute  and  the  water  surface  fell  1.12  ft. 
In  a  choked  ditch  only  300  ft.  away  from  the 
clean  ditch  and  3.000  ft.  froin  the  sluice  the 
water  surface  fell  only  %,  in.  during  the 
three  hours  of  sluice  play.  At  another  point 
750  ft.  further  from  the  sluice  the  fall  in 
water  level  was  otily  %  in-  1"  tl^'^  ditch 
the  water  which  started  toward  the  sluice  in 
10  mmutes  after  the  gate  was  opened  did 
not  cover  the  distance  of  3,ijitO  ft.  during  the 
period   of   play. 

While    the    ahove    figures    are    for    specific 
cases,  thev  indicate  what  must  occur  in  some 


about   as    follows:      The   cost    of    reclamation 
has  been  $16,552,  divided  as   follows : 
Item.  Cost 

7.216  ft.   river  levee  at  $1  per  foot $   '.216 

1.940   ft.  return  levee  at  50  cts.  per  foot..         970 

725  cu.  yds.  stone  facing  at  .?2.10 1.523 

64,440  cu.  vds.  ditch  excavation  at  S  cts. .     5,155 

Sluice    9*9 

Contingencies,  5  per  cent '  S8 

Total    $16,552 

On  a  basis  of  488  acres  the  cost  of  rec- 
lamation has  been  $54  per  acre.  Only  about 
.310  acres  of  this  acreage  is  marsh,  however, 
so  that  we  may  figure  the  cost  as  $51  per  acre 
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Fig.  4— Longitudinal   Section  of  Sluice,  Tidal    Marsh   Reclamation,  Colburn   Estate, 

Delaware. 


measure  anywhere  that  ditches  are  not  main- 
tained to  their  designed  capacity.  I'hey  may 
too  be  reasoned  from  to  indicate  what  the 
drainage  efficiency  is  certain  to  be  of  works 
similarly  circumstanced.  Referring  to  the  pre- 
ceding figures  of  sluice  leakage  we  find  a 
difference  of  only  4,900  cu.  ft.  per  day  be- 
tween average  sluice  discharge  and  the  leak- 
age back  into  the  ditch  system.  This  4,fl00  ft. 
represents  the  movement  of  upland  ground 
water  and  the  seepage  from  the  river  through 
the  levee.  Neglecting  evaporation,  this  ex- 
cess of  discharge  over  leakage  represents 
the  removal  of  10  cu.  ft.  of  water  per  acre 
of  drainage  area  twice  each  day.  In  case  of 
rain,  there  exists  the  following  conditions: 
A  ditch  capacity  between  elevations  0  and  l.G 
ft.  of  178,000  cu.  ft,,  a  leakage  of  163,447  cu. 
ft  a  percolation  of  4,000  cu.  ft.,  and  a  storage 
capacity  of  9,453  cu.  ft.  [178,000— (163,447 -f 
4,900)  =  9,453],  Assuming  21  per  cent  run- 
off, a  rainfall  amounting  to  1  in.  in  24  hours 
would  fill  the  ditches  to  elevation  1.6  ft.  in 
37  minutes  and  the  flooding  of  the  lowest 
areas  would  begin.  As  has  been  repeated, 
these  figures  are  significant  in  a  general  way 
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Fig.  5 — Transverse  Section  of  Sluice,  Tidal 
Marsh  Reclamation,  Colburn  Estate,  Dela- 
ware. 

only  as  showing  the  direct  consequences  of 
the  common  faults  of  exclusive  sluice  leak- 
age and  of  choked  ditches. 

Incidentally  in  the  study  of  these  drainage 
works  records  of  the  ground  water  level  were 
kept  from  observations  at  six  points  lettered 
A  to  C  on  the  map,  Fig.  1.  These  records 
bring  out  one  point  of  general  interest  which 
is  that  the  water  table  is  practically  unaf- 
fected by  the  fluccuations  of  the  tide  during 
a  single  day. 

Financial. — The  financial  side  of  the  drain- 
age   works    being    considered    may    be    stated 


of  marsh  land.  It  should  be  noted  also  that 
the  estimates  of  cost  are  based  on  wages  and 
prices  at  the  time  the  work  was  done,  namely, 
$1  to  $1.10  per  day  of  10  hours,  and  facing 
stone  on  the  ground  costing  $1.25  per  perch. 
Including  the  reclamation  works  the  invested 
capital  is  as   follows : 

Original  cost  of  land %  2,000 

Cost  of  reclamation 16.552 

Coat  of  buildings 10,000 

110  head  of  cattle  at  $25 2,750 

21  head  of  horses  at   $75 1,575 

Machinery   and    tools 3,000 

Total     $35,877 

The  income  and  expenditures  are  estimated 

as  follows: 

Income    (average  of  five  years) $5,265 

Expenditures: 

Interest $1,794 

Taxes  472 

Insurance  J^O 

Wages    1,650 

Supplies    250 

Repairs  to  buildings  and  fences 225 

Maintenance  of  levee  and  ditches 250 

Depreciation   50 

Total    expenditures    $4,741 

Surplus    $    524 

The  value  of  the  reclaimed  land  is  esti- 
mated to  be  as   follows  : 

179  acres  upland  at  $45 $  S,0d5 

256  acres  high   marsh   at  $30 7,680 

B3  acres  low  marsh  at  $20 1,060 

488  acres.      Total    $16,795 

The  improvement  is  giving  according  to 
these  figures  a  fair  return  on  invested  capital 
and  has  increased  the  value  of  the  land 
over  eight  times. 

Cost  of  Pumping  Plant  and  of  Pump- 
ing Water  for  Irrigation,  Minidoka 
Project,  U.  S.  Reclamation 
Service. 

The  pumping  plant  for  running  irrigation 
water  from  gravity  canals  to  high  level  ca- 
nals on  the  Minidoka  reclamation  projects 
was  described  in  our  issue  of  July  26,  1911. 
In  this  description  costs  of  operation  were 
given,  estimated  very  largely  from  records 
covering  only  short  working  periods.  In  a 
paper  read  before  the  Idaho  Society  of  En- 
gineers on  Nov.  25,  1911,  Mr.  Barry  Dibble, 
electrical  engineer  for  the  Minidoka  works, 
gives  further  cost  data  secured  from  appar- 
ently later  and  more  extended  records.  We 
extract  the  following  information  from  this 
paper : 

I'o'a'cr  House. — The  power  house  is  a  rein- 
forced-concrete    structare     with     steel     roof 


trusses  and  purlins,  covered  by  matched  lum- 
ber and  galvanized  corrugated  iron.  It 
measures  149  ft.  long  by  50  ft.  wide  and  90- 
ft.  high  from  the  bottqm  of  the  tail-race  to 
the  peak  of  the  roof.  It  contains  five  main 
generator  units  of  the  vertical  type,  each  of 
2,000-h.p.  rated  capacity,  and  operating  under 
heads  of  46  ft.  from  forebay  to  tail-race. 
There  are  -also  two  180-h.p.  turbine-driven 
exciters.  Each  main  unit  consists  of  a  sin- 
gle Francis  runner,  54  ins.  in  diameter,  op- 
erating at  200  r.p.m.,  direct-connected  to  a 
3-phase,  2,200-volt  generator.  The  costs  of 
the  power  house  is  given   in   Table  I. 

Transmission  Line. — There  are  38.4  miles 
of  transmission  line  of  33,000-volt  capacity. 
Copper  transmission  cable  is  strung  on  wood 
poles  spaced  2.50  ft.  apart,  except  at  certain 
river  crossings  with  spans  from  700  ft.  to 
1,100  ft.,  where  steel  towers  are  employed. 
The  costs  of  this  transmission  line  is  given 
in    Table   II. 

Pumping  Stations. — There  are  three  pump- 
ing stations,  the  first  located  at  the  end  of 
the  gravity  canal  and  lifting  the  water  to  the 
first  level,  the  second  about  1.75  miles  dis- 
tant, lifting  a  portion  to  the  second  level, 
and  the  third,  another  0.75  mile  distant,  rais- 
ing a  final  portion  to  the  third  level.  The 
first  station  has  a  ma.ximum  capacity  of  600 
cu.  ft.  per  second  at  normal  speed.  The  lift 
at  this  station  and  at  each  of  the  others 
varies  from  30  ft.  to  31  ft. 

The  buildings  are  reinforced  concrete,  140 
ft.  long,  18  and  30  ft.  wide  and  45  ft.  high. 
The  first  station  contains  four  125  cu.  ft.,  and' 
one  75  cu.  ft.,  pumps ;  the  second  contains 
four  125  cu.  ft.  pumps,  and  the  second  con- 
tains two  125  cu.  ft.  and  one  75  cu.  ft.  pumps. 
Each  pump  is  operated  by  a  600-h.p.  motor. 
The  costs  of  the  pumping  stations  are  given 
by  Table  III. 

Costs  of  Operating. — The  costs  of  operat- 
ing the  pumping  system  are  given  by  Table- 
IV.  Referring  to  this  table  a  rate  of  depre- 
ciation of  5  per  cent  per  annum  has  been  ap- 
plied to  the  stations  and  10  per  cent  to  the- 
transmission  lines.  No  interest  is  included, 
as  the  money  for  the  work  comes  from  the 
reclamation  fund,  which  is  practically  loaned 
to  the  settlers  without  interest.  In  the  table 
allowances  for  repairs,  etc..  has  been  in- 
creased over  that  so  far  needed,  as  this  item 
will  undoubtedly  increase  w'ith  time.  It  is  not 
intended  to  include  the  item  of  depreciation 
in  the  annual  charge  made  against  the  set- 
tlers.     However,    this    item    will    have    to   be 
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Fig.  6. — Diagram  Showing  Tide  Movement 
and  Sluice  Leakage  and  Discharge,  Tidal 
Marsh  Reclamation,  Colburn  Estate,  Dela- 
ware. 


met  as  time  goes  on  and  the  machinery  wears 
out.  This  can  be  done  by  paying  for  replace- 
ments as  they  are  needed,  and  in  the  mean- 
time the  settle;-s  will  have  the  use  of  their 
money,  which  is  worth  10  to  12  per  cent  in- 
terest, whereas  if  the  government  collected 
a  depreciation  fund  it  would  have  to  hold 
it   without  interest. 

During    the    season    of    1911.    114.000    acre- 
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feet  of  water  were  pumped  to  the  average 
height  of  66  ft.,  equivalent  to  7.560,000  acre- 
feet  lifted  through  1  ft.  The  operating  cost 
for  this  pumping  was  about  $0,003  per  acre- 
foot  lifted  through  1  ft.,  and  the  depreciation 
amounted  to  $0,006.  Next  year  more  water 
will  be  pumped  at  practically  the  same  total 
cost,  and  therefore  the  unit  cost  will  be  re- 
duced. 

Summary    of   Installation    Costs. 

Power  house  and  accessories $433,300 

Transmission  line  34,000 

Pumping  stations   with   pressure    pipes..   444,800 

Total  investment  on  power  system $912,100 

Investment  per  acre  (48,000  acres) $19.00 

Summary  ot  Annual   Charges. 

Operation    $  22.730 

Depreciation    44,400 

Total  $  67,130 

Per  acre   (48,000  acres) $1.40 

A  total  of  14,000,000  kvv.  hours  was  deliv- 
ered to  the  pumping  stations  during  the  year 
at  a   cost   of  $.37,000.    including   depreciation. 
or  $0.0026    per    kw.-hour.     If,   as   would   be 
necessary  in   the  case  of  a  commercial  com- 
pany, interest,  taxes,  etc.,  amounting  to,   say. 
10  per  cent  on  the   investment  in  the  power 
house  and  transmission  line,  were  added,  the 
cost  would  have  been  $0,006  per  kw.-hour. 
TABLE      I.— COST      OF      7,100-K.W.      POWER 
HOUSE  FOR    PUMPING   PLANTS,    MIN- 
IDOKA   IRRIGATION    PROJECT. 
Total 
cost. 

Building    $  82,000 

Hydraulic  machinery    73,000 

Electric   machinery    83,000 

Freight  and   hauling 26,200 

Erection     55,500 

Tailrace    60,000 

Roads  and  telephone  lines....  7.300 
Camp  and  permanent  quarters  23,200 
Engineering  and  incidentals..  11,100 
Administration   charges,   etc..     15,000 


Per 

kilowatt. 

$11.70 

10.40 

11.80 

3.75 

7.90 

S.,50 

1.40 

3.30 

1.55 

2.10 


Total  $433,300 


$62.40 


The  Design  of  Outlet  Conduits  for 
High  Earth  Dams.* 

The  safety  of  cirihc!.  dams  requires  that 
the  most  careful  consideration  be  given  to  the 
location  and  design  of  the  sluiceway  or  out- 
let. Often  great  expense  is  borne  in  driving  a 
tunnel  outlet  in  the  hillside  rather  than  to 
take  the  hazard  of  placing  the  outlet  in  con- 
tact with  the  earth  till.  A  tunnel  location  is 
especially  desirable  if  the  stream  bed  otfers 
but  a  poor  foundation,  while  the  hillside  is  a 
compact  rock  in  place.  The  desirability  of  a 
tunnel  location  is  unquestionable,  but  the  right 
conditions  of  topography  and  rock  formations 
seldom  exist  together,  and  the  engineer  is 
obliged  to  make  his  location  upon  the  founda- 
tion of  the  dam. 

If  the  water  is  to  be  passed  down  the  old 
stream  channel  below  the  dam,  the  conduit  is 
usually  placed  at  about  the  level  of  the  old 
channel,  or  a  little  above,  to  insure  freedom 
from  back  water  conditions  at  the  outfall.  If 
the  reservoir  is  to  feed  a  pipe  line  or  a  canal 
directly,  the  elevation  of  the  conduit  may  be 
lixed  by  this  condition.  There  are  often  local 
features  that  need  to  be  considered  in  fixing 
the  location  of  the  conduit,  such  as  the  posi- 
tion of.  the  intake  and  outfall  and  the  align- 
ment of  the  conduit  itself.  . 

The  carrying  capacity  of  the  outlet  of  a 
reservoir  on  a  natural  stream  bed  is,  in 
Colorado,  subject  to  the  approval  of  the  state 
engineer  as  a  protection  to  other  water  users 
on  the  stream  below,  who  might  be  injured  by 
a  retention  of  water  in  the  reservoir  if  the 
conduit  could  not  carry  the  normal  flow  of 
the  stream.  To  fix  the  carrying  capacity  of 
the  conduit  requires  judgment,  as  it  is  diffi- 
cult to  estimate  closely  the  probable  time  and 

•A  paper  by  Winfield  Holbrook.  Engineer,  with 
George  G.  Anderson.  Consulting  Engineer.  Den- 
ver, Colo.,  in  the  University  of  Colorado  Journal 
of  Engineering,   1910-11. 


TABLE    II.— COST    OF   TRANSMISSION    LINE,    MINIDOKA    IRRIGATION    PROJECT. 


Surveys  and   location 

Clearing  100-ft.   right-of-way 

Pole  and  tower  line  complete,  except  conductors: 

Material    1.035 

Freight  and  hauling 

Labor    

Conductors   (transmission   and   telephone): 

Material     

Freight  and  hauling 

Labor    

Superintendence  and  clerical 

Miscellaneous    

Engineering   


ver  Line  Cost. 

Pole  Line  Cost. 

Per  mile 

Per  mile 

al.            of  line. 

Total.         of  line. 

IS            $      36 

$    175             $  17 

356                34 

035              2,070 

2,129              203 

255                 510 

1,333               127 

803              1.606 

1,685               161 

610              1,220 

2,655               253 

S3                  167 

557                53 

75                 150 

670                64 

IS                   36 

200                19 

40                   SO 

397                38 

23                   46 

220                21 

Total  $2,960 


$5,920 


$10,377 


$990 


TABLE    III.— COST    OF    PUMPING    STATIONS    .\ND    EQUIPMENT,    MINIDOKA   IRRIGATION 


PROJECT. 

Number  1. 

$     2.100 

35.000, 

27.200 

44.700 

10.300 

15,800 

4,000 

5,000 

S.500 

Total    $152,600 


Excavation    

Building     

Hydraulic  machinery   

Electrical    machinery    

Freight   and   hauling 

Erection   

Camp  and  permanent  quarters. 
Engineering  and  incidentals... 
Administration  charges,  etc 


Capacity — cubic  feet  per  second 375 

Cost   per  second-foot  capacity «. $265.40 

Pressure  pipes,   including  administration  charges $21,400 

Total  length  of  pressure  pipes — feet 849 

Cost    per    foot. $23.90 

Cost  per  second-foot  ot  capacity,  including  pressure  pipes'  $303.00 
•Average.   $318.00 


Number  2. 

Number  3 

$     5,300 

$  2.000 

40,000 

19.500 

23,000 

16.200 

42.800 

17,300 

9.600 

5,500 

14,600 

9,300 

11.000 

500 

3.000 

2,000 

7.000 

5,500 

$156,300 

$77,800 

500 

325 

$312.60 

$239.40 

$16,500 

$20,200 

540 

825 

$30.30 

$24.50 

$346.00 

$301.00 

TABLE  rv.- 


-COST  OF  OPERATING  AND  MAINTAINING 
RIGATION  PROJECT. 


PUMPING    SYSTEM,    MINIDOKA    IR- 
,. Pumping  Stations. x 


Operation: 

Pou  er 
house. 

$  5,700 
950 

900 

300 

1.700 

450 

$10,000 
21.700 

$31,700 

$0,660 
$0,208 

Trans- 
mission 
line. 

$      700 
100 

600 

100 

200 

50 

$1,750 
3,400 

$5,150 

$0,108 
$0,037 

No.  1. 

$  2.100 
200 

600 
109 
700 
150 

$3,850 
7.600 

$11,450 

$0,239 
$0,081 

No.  2. 

$  2.100 
200 

600 
100 
700 
150 

$3,850 
7.80O 

$11,650 

$0,243 
$0,081 

No.  3. 

$  2,100 
150 

40O 

SO 

500 

100 

$3,280 
3.900 

$7,180 

$0,150 
$0,068 

Total. 

Repairs; 

Superintendence,   clerical,    camp.    etc.. 
General  expense  and  administration 

Total  operating  expense 

Depreciation    

$22,730 
44.400 

Total    

Annual   cost   per  acre,   including  depre- 
ciation     

$67,130 

$1.40 
$0,475 

Operating  expense  per  acre  (48.000  acres) 
t 

amount  of  runoff  during  flood  times  over  a 
particular  water  shed  unless  the  stream  flow 
has  been  systematically  gaged  for  a  scries  of 
years.  At  altitudes  above  the  cloud-burst 
areas  particular  streams,  fed  by  mountain 
snows,  are  comparatively  regular  both  as  to 
time  and  amount  of  maximum  runolT  fur- 
nished. The  annual  high  water  floods  under 
these  circumstances  seldom  vary  .50  per  cent 
from  the  mean  high  water  of  a  series  of 
years,  and  the  fixing  of  the  carrying  capacity 
of  the  outlet  offers  no  great  problem  in  this 
case,  if  the  record  of  the  stream  flow  is  avail- 
able. 

The  plains  watersheds,  subject  to  violent 
simmier  rains,  have  often  a  .remarkably  high 
runoff  for  a  short  period  of  time,  and  it  is 
not  reasonable  to  expect  that  the  maximum 
flood  of  short  duration  be  passed  through  the 
conduit  without  some  temporary  storage, 
which  can  later  be  turned  down  to  the  appro- 
priators  properly  entitled  to  the  water.  Well 
constructed  conduits  are  expensive,  and  it  is 
only  a  fair  concession  to  the  reservoir  build- 
ers from  the  direct  appropriators  that  some 
latitude  be  allowed  for  temporary  detention  of 
the  flood  waters  out  of  storage  season. 

When  the  discharging  reauiremcnts  of  the 
outlet  are  determined  upon,  a  tentative  de- 
sign is  selected,  and  its  carrying  capacity  cal- 
culated. The  design  can  then  be  altered  if 
necessary  to  bring  it  to  required  size.  The 
carrying  capacity  of  outlet  is  easiest  computed 
by  assuming  velocities  and  then  finding  head 
required  to  give  these  velocities. 

Thus  for  assumed  velocity,  v. 

II=-+h,  +  h,+ /.» 

2(7 

Where  the  terms  on  the  right  represent  the 
various  losses  of  head,  all  of  which  arc  func- 
tions of  the  velocity  v.  By  calculating  the 
total  head  corresponding  at  regular  changes 
in  velocity  from  zero  to  the  velocity  of  about 
full  reservoir,  a  table  of  discharging  capacity 
for  each  foot  in  depth  can  be  prepared. 

The  intake  of  the  conduit  should  be  located 
out  of  danger  of  land  slips  from  the  sides  of 
the  reservoir  and  from  the  dam  itself.  The 
tower  intake  with  openings  at  different  levels 
for  admitting  water  to  the  conduit,  often  used 
on  city  supply  reservoirs,  is  not  usually  a 
practical  design  for  a  dam  on  a  stream  where 
large  volumes  of  water  must  be  passed. 

There  are  decided  advantages  in  raising  the 
weir  of  the  intake  above  the  bottom  of  the 
stream  bed  and  thus  forming  a  permanent 
pond  above  the  outlet.     These  advantages  are : 

(a)  Gravel  and  rocks  can  not  be  washed 
into  the  conduit  to  interfere  w-ith  working  the 
gates. 

(b)  Driftwood  can  be  more  easily  handled 
and  kent  from  the  grates. 

(c)  There  is  more  head  available  above  the 
conduit  and  hence  larger  carrying  capacity  un- 
der low  heads  over  the  weir. 

(d)  The  intake  when  elevated  is  less  likely 
to  be  blocked  by  slides  from  the  side  hill  or 
from  the  dam. 

(e)  The  head  offers  a  refuge  for  fish  dur- 
ing low  water. 

All  intakes  should  be  equipped  with  grates 
to  keep  out  driftwood,  etc.,  and  the  net  grate 
area  should  be  much  larger  than  the  area  of 
the  barrel  of  the  conduit.  If  fish  screens  are 
required  they  are  placed  inside  the  grating.  A 
bell-mouth  at  the  head  of  the  conduit  saves 
much  of  the  loss  of  head  at  entrance. 

For  high  heads,  gate  valves  or  iron  gates 
with  bronze  seats  are  needed.  Gates  that 
cannot  be  raised  in  20  minutes  by  one 
man  should  have  power  control,  but  all  power 
operated  gates  should  also  be  equipped  for 
hand  operation  if  possible.  The  water  pres- 
sure against  a  4  ft.  by  5  ft.  gate  (weighing  it- 
self perhaps  two  tons)  is  62.5  tons  under  a 
100  ft.  head,  and  even  with  the  friction  of 
lifting  reduced  lo  a  minimum  percentage  of 
the  hydraulic  pressure  it  still  takes  heavy 
s'cms  and  substantial  gate  stands  and  gearing 
for  proper  operation. 

Gates  can  be  placed  at  the  intake,  at  the 
center  of  the  dam  or  at  the  outfall.  The  first 
and  second  positions  require  a  gate  tower  to 
louse  the  stems  and  stands  ending  above  high 
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uatcr,  while  the  latter  dues  not.  A  gate 
tower  within  an  earthen  embankmeiit  is  a 
source  of  weakness  to  the  dam,  but  is  more 
accessible  than  a  tower  above  the  intake. 
which  would  need  to  be  reached  by  a  bridge 
or  boat.  It  the  gates  are  at  the  outfall,  the 
stands  are  mounted  directly  above  the  gates, 
obviating  the  necessity  for  long  gate  stems 
and  tower. 

The  barrel  of  the  conduit  should  be  of  the 
most  permanent  construction.  The  conduit  is 
stressed  by  the  water  and  earth  pressure  from 
without,  and  also  from  within,  by  the  hydro- 
static pressure  above  the  gates.  Water  tight- 
ness should  be  secured  to  keep  water  from 
passing  in  either  direction  through  the  walls. 
If  the  walls  above  the  gates  are  pervious, 
water  may  be  forced  into  the  bank  by  the 
pressure  within,  and  below  the  gates  we 
would  have  water  percolating  through  the 
masonry  from  the  saturated  bank.  A  safe 
design  is  one  with  cast  iron  pipe  embedded  in 
concrete.  Wood  stave  pipe  has  been  pro- 
posed as  a  substitute  for  the  cast  iron.  Riv- 
eted steel  pipe  has  often  been  used,  but 
should  be  of  rust  resisting  metal.  The  two 
latter  are  of  course  less  costly  than  the  cast 
iron  pipe,  and  will  often  be  used  in  its  stead. 
Any  such  pipe  lining  should  be  tested  under 
full  pressure  before  the  concrete  or  masonry 
cover  is  placed.  Pipe  lining  of  a  conduit  gives 
an  additional  margin  of  safety  in  case  the 
masonry  becomes  cracked  from  settlement  of 
the  foundation.  Collar  walls  and  roughening 
the  surface  of  the  masonry  outside  both  dis- 
courage the  passage  of  water  along  the  con- 
duit. The  writer's  preference  is  for  duplicate 
lines  of  pressure  pipe  embedded  in  masonry 
with  gate  valves  at  the  lower  end  of  conduit, 
in  case  the  embankment  and  outlet  are  in  con- 
tact. The  duplicate  lines  allow  one  to  be 
blocked  from  above  during  low  water  for  in- 
spection and  repairs. 

The  main  point  in  the  design  of  the  outfall 
is  to  provide  against  backwash.  A  good  de- 
sign is  to  carry  a  channel  for  some  distance 
on  a  heavy  grade  until  the  water  can  be 
dropped  into  a  natural  or  artificial  pool.  An 
artificial  pool  or  "forebay"  is  sometimes  built 
at  the  outfall,  into  which  the  water  drops  and 
is  cushioned,  and  thence  overflows  at  low 
velocity  into  the  stream  channel. 


The  Division  of    Costs  in  Relation  to 
Drainage  Systems. 

I'ontriljuipd       u.v      J.       1^.       Parsons.       Drainagi- 
Engineer. 

The  construction  of  drainage  vyorks  is  a 
form  of  improvement  which  if  properly 
planned  involves  the  expenditure  .■>f  large 
amounts  of  money,  and  which  must  be  gener- 
ally financed  and  paid  for  by  the  parties  at 
interest  or  their  representatives.  The  drain- 
age engineer  may  plan  the  systetn  with  scien- 
tific accuracy  and  in  the  process  will  be  im- 
portuned persistently  by  owners  to  plan 
smaller  or  larger  tile,  to  substitute  very  large 
tile  for  open  drains  and  to  extend  or  shorten 
the  drains,  but  oftentimes  he  is  the  only  one 
who  is  cognizant  of  the  tremendous  differ- 
ences in  actual  cost  radical  features  of  design 
would  involve.  Eventually  the  cost  item  be- 
comes vital  when  the  engineer  with  other 
commissioners  have  concluded  the  division 
-pf  cost  among  the  interested  owners.  .\nd  at 
that  time  becom.es  particularly  apparent  the 
importance  of  planning  and  nianaging  drains 
so  accurately  and  consistently  that  all  opera- 
tions will  admit  of  reasonable  explanations 
before  the  legal  officers  concerned,  and  if 
necessary  the  courts,  even  though  the  owners 
themselves  may  not  in  all  particulars  be  sat- 
isfied. 

The  division  of  costs  does  tiot  admit  of  uni- 
form systematizing  for  all  districts  because  of 
ibe  various  and  complicated  features  inci- 
dental to  each  case.  However,  as  in  the  ap- 
plication of  any  business  scheme  the  funda- 
mental principles  are  of  more  importance  than 
the  system,  and  the  most  complete  system 
cannot  be  successfully  applied  without  a  com 
prehension  of  principles.  Therefore  in  this 
discussion  the  underlying  principles  will  be 
dwelt   upon   at  length  and   the  suggested  sys- 


tem be  stated  with  little  comment.  The  basic 
])rinciple  to  which  all  benefit  assessments  upon 
farm  lands  must  directly  or  indirectly  be 
referred  is  the  elevation  of  the  land  in  ques- 
tion in  relation  to  the  proposed  drain.  The 
natural  or  inherent  advantage  which  relieves 
the  ow-ner  of  land  of  the  necessity  of  expend- 
ing proportionately  large  amounts  of  money 
for  drainage  is  sufficient  elevation  to  result 
m  either  natural  drainage  or  easily  and  cheap- 
by  installed  artificial  drainage.  It  is  this 
natural  advantage  which  enhances  the  value 
of  land,  and  any  benefit  assessment  which 
unduly  encroaches  upon  this  advantage  fur- 
nished by  nature  is  confiscation.  Therefore  a 
benefit  commission  should  not  attempt  to  ap- 
portion costs  before  first  acquiring  a  com- 
plete record  of  the  elevation  of  every  pond 
and  low  place  in  the  w-atershed  and  sufficietit 
elevations  upon  the  adjoining  slopes  to  indi- 
cate the  lands  possessing  natural  outlets  inde- 
pendently of  the  drain  under  cj)n,sideration. 
With  this  data  at  hand  a  connnission  should 
personally  inspect  each  separate  tract  in  the 
district,  noting  the  classification  of  the  land, 
its  distance  away  from  an  outlet,  its  elevation 
and  other  pertinent  information.  It  is  not 
enough  to  pass  along  one  side  of  or  through 
a  40-acre  tract,  as  appearances  and  areas 
are  deceiving  when  viewed  from  a  distance : 
hence  it  is  necessary  to  view  all  parts  of  a 
forty  carefully.  Lands  are  customarily 
classed  as  swamp,  wet.  low  and  dry  lands. 
Swamp  lands  may  be  defined  as  lands  lying 
in  a  submerged  condition  in  wet  seasons  and 
not  usable  for  any  agricultural  purposes ;  wet 
lands  as  those  lying  above  the  swamp  water 
level  which  are  unfit  for  any  purpose  except- 
ing for  light  crops  of  hay  and  second  grade 
pasturing,  and  which  require  thorough  drain- 
age before  being  of  any  agricultural  value ; 
low  lands  as  those  intervening  between  the 
dry  and  wet  lands  which  are  not  low  enough 
to  be  valueless  for  cropping  and  still  require 
.•I  limited  amount  of  drainage  to  insure  annual 
crop  production,  and  dry  lands  as  those  which 
are  of  sufficient  elevation  to  render  them 
tillable  at  all  times.  Under  this  system  of  di- 
vision considerable  high  lands  may  be  classed 
as  swamp,  wet  or  low,  but  as  this  method  is 
usually  more  readily  comprehended  by  com- 
missioners it  seems  most  practicable  to 
classify  according  to  the  term  dry  instead  of 
high.  Proper  considerations  mav  be  given  to 
the  natural  elevation  of  the  lands  later  during 
the  ofiice  work.  It  is  best  in  the  process  of 
thus  classifying  lands  to  recognize  interior 
watershed  divides  and  make  separate  classifi- 
cations for  the  portions  of  tracts  draining  in 
different  directions  towards  the  main  drain, 
especially  if  branches  are  extended  into  the 
tributary  draws  as  a  part  of  the  district. 

It  should  be  the  object  of  the  commissioners 
to  classify  the  included  lands  upon  an  equitable 
and  similar  basis,  proper  allowances  being 
made  for  misleading  appearances.  Justice  may 
be  more  nearly  accomplished  if  part  or  all  of 
the  commissioners  have  been  somewhat  fa- 
miliar with  the  lands  during  wet  seasons  in 
case  the  field  work  is  prosecuted  during  a  dry 
period.  A  more  essential  consideration  is 
that  at  least  a  majority  of  the  commission 
has  had  broad  experience  in  this  class  of 
work,  this  being  particularly  true  of  the  en 
gineer  member.  In  all  cases  the  qualified 
commission  may  estimate  with  fair  accuracy 
the  condition  of  the  lands  in  wet  times  from 
the  general  appearances  of  crops,  weeds,  etc.. 
and  classifications  ma\-  be  made  accordingly. 
Common  causes  of  confusion  to  commission- 
ers is  the  appearance  of  well-farmed  lands 
as  compared  to  weedy,  run-down  lands,  and 
of  tiled  as  compared  with  untiled  farms.  To 
as  nearly  as  possible  insure  imiformity  due 
allowance  must  be  made  for  these  extremes 
and  classifications  be  made  such  as  to  allow 
for  them,  the  poorly  and  well  farmed  tracts 
being  classed  according  to  their  probable  con- 
dition, providing  each  were  farmed  with  the 
same  degree  of  care.  In  regard  to  the  tiled 
.ind  untiled  tracts  the  imagination  is  taxed 
ccinsideralily  in  order  to  separate  the  tiled 
tract  into  the  classifications  which  would  be 
applicable  were  the  farms  untiled  or  in  a 
state   of    nature.      Much    opposition    and    mis- 


understanding often  arises  from  the  applica- 
tion of  this  rule,  but  in  no  other  way  can 
comparative  justice  be  attained  than  by  placing 
all  lands  upon  an  equal  basis  as  nearly  as 
may  be.  To  illustrate,  two  adjacent  forties 
may  naturally  possess  identical  opportunities 
of  drainage  and  be  originally  in  about  the 
same  condition  of  wetness ;  one  forty  has 
been  tiled  as  thoroughly  as  possible  with  the 
available  outlet,  the  other  one  remains  in  its 
natural  state.  Their  natural  advantages  are 
similar  and  they  could  be  treated  similarly 
which  can  only  be  accomplished  by  classing 
them  upon  a  similar  basis,  and  credit,  if  credit 
be  due,  be  given  later  because  of  any  natural 
elevation. 

The  various  influencing  factors  iipon  just 
assessments  which  merit  consideration  are : 
the  location  of  the  tract  with  reference  to  the 
main  drain ;  the  location  of  the  tract  with  ref- 
erence to  the  outlet  of  the  main  drain;  the 
comparative  elevation  of  the  tract ;  the  rela- 
tion of  classification  to  assessments;  the  de- 
sign of  the  main  as  affecting  the  tract ;  and 
the  comparison  of  the  costs  of  the  drain  in, 
and  the  requirements  of,  different  sections 
of  the  watershed.  In  many  cases  districts 
have  been  assessed  as  units,  the  cost  of  the 
main  and  all  branches  being  totaled  and 
spread  over  the  affected  lands,  justice  being 
as  closely  approximated  as  possible.  But  since 
the  various  branches  contained  in  a  district 
are  usually  as  independent  of  each  other  as 
though  organized  as  separate  districts,  in 
justice  they  should  be  assessed  as  such.  The 
logical  method  then  must  be  to  assess  the 
cost  of  the  main  drain  to  all  the  lands  in  the 
watershed  receiving  benefit  and  the  cost  of 
each  branch  to  the  tributary  lands  separately, 
thus  requiring  each  unit  of  lands  or  watershed 
subdivision  to  pay  only  for  the  actual  costs 
incurred  for  outlet  privileges  and  installation 
of  the  branch.  Therefore  any  reference  to 
main  drains  may  be  considered  as  applicable 
to  any  'drain,  although  it  may  be  tributary  to 
some  other  drain. 

The  location  of  any  particular  tract  of  land 
with  reference  to  the  main  greatly  affects  the 
benefits  received.  If  traversed  by  the  drain 
the  benefits  of  direct  drainage  by  one  single 
line  of  drain  is  at  once  acquired,  and  in  addi- 
tion the  outlet  for  laterals  is  furnished  so  con- 
veniently that  expensive  collecting  sub-mains 
are  not  so  essential.  The  exact  location  ot 
the  drain  across  the  tract  bears  upon  the  de- 
gree of  benefits,  as  the  direct  benefit  of  a 
drain  extending  through  the  comparatively 
higher  land  of  a  tract  is  not  so  great  as  would 
result  were  it  intersecting  a  wetter  portion 
of  the  tract.  The  farther  distant  from  a  main 
that  a  tract  is  located  the  less  the  immediate 
benefits,  even  though  the  main  is  necessary 
for  outlet  purposes,  as  considerable  funds 
must  be  expended  to  attain  the  benefits  imme- 
diately accruing  to  the -more  adjacent  lands- 
For  comparative  purposes  estimates  may  be 
made  of  the  direct  drainage  value  by  comput- 
ing the  cost  of  a  tJ-inch  or  8-inch  tile  line  of 
the  same  length  as  that  of  the  main  upon  the 
tract  and  the  cost  of  securing  similar  benefits 
by  the  installation  of  sub-mains  if  the  tract 
is  situated  at  a  distance  from  the  m.^in.  Such 
estimates  are  of  value  as  means  of  comparing 
the  resulting  benefits  between  similar  acreages 
in  different  locations.  The  question  of  dis- 
tance of  lands  from  mains  must  always  be 
delpendent  upon  other  considerations  pre- 
viously mentioned,  and  is  only  the  influencing 
factor  when  other  conditions  are  such  as  to 
render  the  natural  advantages  of  the  tract 
otherwise  equal. 

Prominence  is  sometimes  given  to  the  loca- 
tion of  lands  in  relation  to  the  outlet  of  the 
main  drain  on  the  theory  that  the  upper 
owner  is  dependent  upon  the  owners  helow 
for  outlet  privileges  and  should  purchase  ca- 
pacity throughout  the  length  of  the  drain 
in  addition  to  providing  the  more  immediate 
necessary  drainage.  A  serious  difficultv  of 
this  plan,  if  applied  regardless  nf  other  con- 
siderations, is  that  there  is  practically  no 
limit  that  may  be  set  upon  the  final  cost  to 
owners  of  land  in  the  upper  portions  of  a 
district  in  the  process  of  the  formation  and 
extensions    of   districts    which    sometimes   ex- 
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tend  to  the  improvement  of  large  river  cIkiii- 
nels.  The  more  general  present  and  more 
reasonable  view  is  that  lands  similarly  located 
along  a  watercourse  are  mutually  concerned 
in  the  cost  of  the  main  drain,  other  things 
being  equal,  as  the  upper  lands  cannot  be  suc- 
cessfully drained  without  an  outlet,  and  the 
lower  lands  cannot  be  drained  without  llie 
installation  of  a  drain  of  sutlicient  size  to  care 
fur  all  waters  collecting  from  lands  above. 
.■\nd  even  though  a  drain  of  such  required 
size  be  located  upon  the  lower  land  full  bene- 
fits cannot  be  enjoyed  because  of  the  aliscnce 
of  the  regulatory  action  which  would  result 
from  the  construction  of  the  complete  main 
and  branches.  Because  of  this  interdepend- 
ence of  adjoining  lands  along  natural  drainage 
courses  it  is  difficult  to  ascribe  any  especial 
advantage  to  particular  lands  for  this  reason 
alone.  However,  lands  may  be  situated  oppo- 
site the  watercourse  in  such  a  location  that 
credit  should  be  given.  It  is  more  noticeably 
common  in  the  larger  districts  to  find  sub- 
watersheds  extending  laterally  from  the  main 
watercourse,  cften  paralleling  it  or  e.xtendmg 
at  an  angle  from  it  for  long  distances,  which 
are  of  sufficient  elevation  to  insure  them  from 
overflow  from  the  lands  lying  above  the  junc- 
tion of  the  lateral  and  main  draws,  and  which 
may  or  may  not  require  the  improvvrnent  of 
the  main  watercourse  for  outlet  purposes. 
Whatever  the  system  of  spreading  assessments 
used,  sufficient  final  adjustments  should  be 
made  to  insure  that  such  lands  do  not  bear  too 
great  a  proportion.  This  may  be  ascertained 
by  computing  the  lump'  sum  that  seems  just 
for  such  a  watershed  to  pay  and  comparing 
this  with  the  total  sum  of  the  assessments 
upon  the  lands  in  question.  This  lump  sum 
can  only  be  approximated  by  computing  the 
cost  of  the  main  from  its  outlet  up  to  the 
point  of  outlet  of  these  lands  and  estimate 
the  proportion  of  this  cost  that  should  be 
paid  by  them.  The  farther  towards  the  source 
that  a  branch  watershed  connects  with  the 
main  watercourse  the  greater  will  be  the  share 
of  the  main  cost  apportioned  to  it.  This  rule 
is  just  and  safe  of  application  in  all  cases 
where  subsidiary  watersheds  are  not  subject 
to  overflow  at  times  when  floods  occur  in  the 
main  watercourse.  In  the  latter  case  the  over- 
flowed lands  come  under  the  same  class  as 
do  the  lands  adjoining  the  watercourse  in  that 
tbey  are  not  independent  of  the  water  above 
their  outlet  and  are  naturally  interested  in 
the  care  of  the  flood  waters  both  above  and 
below  the  junction  point.  The  degree  to 
which  they  are  affected  is  determined  by  their 
elevation  and  the  consequent  damage  from 
occasional  overflows  or  prevention  of  under- 
drainage.  In  estimating  the  proportion  of 
main  costs  to  be  apportioned  to  sub-water- 
sheds the  actual  cost  of  the  main  should  not 
always  govern,  but  more  considerati.3n  should 
be  given  to  the  probable  cost  of  a  drain  which 
would  suffice  for  outlet  purposes  for  the  land 
in  question,  or  the  probable  cost  of  a  drainage 
district  organized  primarily  to  secure  an  out- 
let for  these  lands  only.  Tn  such  estimates 
it  must  be  remembered  that  damage  claims 
might  necessarily  be  paid  were  such  an  imag- 
inary district  constructed  and  proper  allow- 
ances made.  Although  the  factor  of  outlet 
ilistance  under  discussion  is  especially  applica- 
ble to  the  larger  districts,  it  merits  just  as 
serious  consideration  in  the  case  of  all  tracts, 
whether  aggregating  forty  acres  or  thousands 
of  acres. 

As  previously  suggested,  the  comparative 
elevation  of  a  tract  of  land  is  a  governing 
factor  in  all  assessment  considerations.  The 
courts  generally  decide  assessment  cases  upon 
the  theory  that  a  tract  possessing  sufficient 
elevation  to  render  it  independent  of  the  pro- 
posed drain  for  a  drainage  outlet  is  not  sub- 
ject to  assessment.  The  interpretations  of  this 
rule  are  varied  and  difficult.  Although  a  tract 
lying  in  the  watershed  may  be  successfully 
drained  upon  adjacent  lands,  it  may  be  so 
surrounded  by  swampy,  wet  lands  as  to  be 
partially  inaccessible  for  agricultural  purposes, 
which  tract  is  without  question  directly  bene- 
fited to  a  limited  degree  by  the  reclamation 
of  adjacent  swamp  lands.  However,  if  it  is 
so  situated  that  it  is  practically  accessible  and 


also  rcuhly  dr.nn,-cl,  r.  is  no  mure  directly 
benelited  than  siniu  -  '.uivis  situated  outside 
the  bounds  of  the  uaturshed.  The  only  bene- 
fits in  such  cases  rL-.-nlr  iroin  increased  value 
of  the  land  because  ,.i  the  general  improve- 
ment of  the  commuim\ .  nbich  consluute  in- 
<lirccl  benehts  generally  held  ti.  be  inoperative. 
Although  benefits  assessed  lo  lands  of  this 
character  should  in  all  cases  be  nominal  in 
amount,  the  author  holds  that  in  justice  all 
lands  lying  wiihin  the  watershed  of  a  district 
should  be  subject  to  some  assessment  for  out- 
let [irivrleges.  In  the  determination  of  the 
question  of  the  independence  of  particular 
lands,  the  elevation  of  the  land  should  not 
absolutely  govern,  as  the  outlet  may  be  into 
stagnant  ponds  or  overflowed  swale.;,  which 
might  not  constitute  legal  watercourses.  The 
liability  of  such  lands  for  damages  to  the 
owners  of  the  lower  lands  under  the  state 
drainage  laws,  were  a  drainage  district  or- 
ganized only  for  them,  should  therefore  in- 
fluence the  amount  of  benehts,  as  this  damage 
liability  is  removed  by  the  organization  of  the 
larger  district.  Although  ,the  fact  thai  lands 
are  classed  as  swampy  is  usually  evidence  of 
benefits,  the  measure  of  benehts  of  this  class 
of  land  must  largely  depend  upon  the  eleva- 
tion of  the  swamps.  The  factor  of  depth 
largely  influences  the  cost  of  both  open  and 
tile  drains,  and  those  low  spots  which  require 
the  greatest  depths  for  outlet  purposes  are 
certainly  most  benefited  because  of  the  greater 
expense  incurred  to  overcome  this  natural 
disadvantage.  Not  only  must  greater  depth  be 
provided  for  such  areas,  but  greater  capacity 
should  also  be  designed  for  the  very  lowest 
points  because  of  their  tendency  to  serve  as 
catch  basins  for  the  overflow  from  surround- 
ing land.s,  which  collected  water,  possessing  no 
natural  means  of  escape,  must  be  removed 
by  artificial  means.  The  excess  depth  required 
for  certain  tracts  may  be  readily  computed 
and  the  cost  estimated,  which  item  of  cost  is 
certainly  not  an  item  of  Ijenefit  to  the  adja- 
cent higher  swamps. 

In  regard  to  classifications  of  lands  em- 
phasis should  be  placed  upon  the  natural  state 
of  the  land  as  influencing  the  assessments, 
but  classifications  do  not  necessarily  constitute 
the  most^  controlling  factor.  Benefits  must  be 
largely  measured  by  the  cost  of  reclaiming 
the  land  and  the  resulting  increase  in  the 
v.ilue  of  the  land  because  of  the  installation 
of  the  drain.  As  the  value  of  the  land  in 
its  natural  state  is  greater  for  dry  lands  than 
for  wet,  its  benefits  are  consequently  less.  For 
these  reasons  the  swamp  lands  being  the  low- 
est and  of  the  least  original  value  bear  the 
greatest  benefits,  wet,  low  and  dry-  lands  bear- 
ing less  in  order.  Thus  classifications  are  im- 
portant as  an  indication  of  benefit  when  con- 
sidered in  connection  with  all  the  other  con- 
siderations already  enumerated.  Assessments 
per  acre  upon  swamp  lands  .should  be  the 
same  for  areas  similarly  located  and  of  sim- 
ilar elevations.  The  classification  of  swamp 
should  have  little  effect  upon  the  assessment 
in  case  the  swamp  is  of  sufficient  elevation 
to  allow  of  successful  drainage,  in  which  case 
swamp  lands  deserve  all  the  natural  credit 
due  dry  lands.  Wet  lands  are  usually  consid- 
ered as  receiving  less  benefit  because  of  the 
facts  that  their  natural  valuers  greater  and 
their  elevation  is  such  that  ordinarily  deep 
trench  work  and  large  drains  are  not  so  nec- 
essary to  furnish  them  outlets.  Low  and  dry 
lands  in  order  should  bear  less  ratios  of  the 
cost  for  similar  reasons.  Classifications  of 
lands  are  popularly  considered  as  being  the 
principal  influencing  factor  in  the  determina- 
tion of  benefit  assessments.  This  is  true  when 
considered  in  connection  with  the  elevation 
of  the  classified  lands,  the  portion  of  the  ex- 
nense  incurred  for  particular  tracts  and  the 
proximity  of  the  drain  in  question. 

It  sometimes  occurs  that  drains  are  estab- 
lished and  constructed  which,  because  of  an 
error  in  the  field  work,  in  design  or  in  judg- 
ment or  from  expediency,  do  not  furnish  the 
full  required  outlet  to  certain  tracts  of  land. 
In  cases  of  drainage  district  organizations  the 
owners  are  entitled  to  the  belief  that  full 
benefits  will  be  received,  and  grave  injustice 
is  done  first  if  they  are  not  properly  advised 


of  the  facts  before  the  establishment  :ind  as- 
sessment of  the  district,  and  second,  if  the.\ 
are  assessed  for  benefits  which  are  not  en- 
joyed. A  benefit  commission  cannot  be  defin- 
itely informed  as  to  what  action  future  com- 
missioners may  take,  but  a  reasonable  assump- 
tion would  be  that  in  case  of  reconstruction 
the  necessary  costs  would  be  proportioned 
most  heavily  to  the  lands  then  receiving  the 
greatest  benefits,  which  would  be  those  tracts 
at  that  time  requiring  the  reconstruction 
Thus  in  the  determination  of  the  assessment' 
upon  such  areas  estimates  of  the  proportion- 
ate cost  to  them  of  a  system  necessary  lo 
furnish  them  outlets  should  be  made,  and  the 
probable  additional  expense  to  them  of  secur- 
ing outlets  in  the  future  deducleil  from  this 
estimated  cost  would  in  a  measure  indicate 
the  fair  assessments  applicable  to  them.  This 
point  should  not  be  of  importance  were  all 
drains  constructed  in  accordance  with  the  re- 
quirements in  all  cases.  But  as  many  of  the 
early  districts  in  all  communities  do  uot  fur- 
nish outlets  to  some  of  the  atTected  lands,  and 
as  assessments  in  many  cases  have  been  ren- 
dered for  full  proportionate  benefits  the  con 
sideration  of  this  question  has  been  forced 
upon  those  later  in  charge  with  painful  per- 
sistency, emphasizing  the  importance  of 
proper  design  or  of  assessment  credit  in  case 
of  improper  design. 

.•\fter  the  cost  of  a  drain  is  apportioned  to 
all  the  atTected  lands,  and  during  the  process 
of  apportionment  certain  comparisons  are  of 
value  as  indications  of  benefits  received  by 
the  different  portions  of  the  watershed.  As 
before  mentioned  the  proportion  fairly  borne 
by  sub-watershed  areas  may  be  estimated  with 
fair  accuracy.  It  often  occurs  thai  at  some 
point  in  the  course  of  the  drain  the  fall  is  si> 
great  that  all  lands  tributary  to  the  main 
above  this  point  could  be  successfully  drained 
without  the  installation  of  such  an  expensive 
drain  below  as  may  be  necessary  for  the  drain- 
age of  the  lower  lands.  .-Vpparently  the  share 
of  these  lands  so  situated  should  be  less  than 
would  be  proper  were  their  elevation  such  that 
an  expensive  drain  were  more  necessary.  In 
this  way  watersheds  may  be  separated  into 
units  and  comparisons  made  which  will  rela- 
tively indicate  the  fairness  of  assessments. 
Such  comparisons  are  also  applicable  in  cases 
where  the  outlet  portion  of  drains  are  extend- 
ed through  lands  in  which  watercourses  exist 
of  sufficinet  deoth  and  capacity  to  constitute 
legal  outlets  for  drainage  districts.  The  vital 
question  is  whether  the  land  adjacent  to  the 
drain  above  the  possible  legal  outlet  is  liable 
for  any  of  this  incurred  cost.  It  would  seem 
just  that  in  case  no  benefits  are  deducable  for 
any  of  the  foregoing  reasons  the  owner  of  the 
land  should  before  the  establishment  of  the 
district  be  allowed  the  privilege  of  deciding 
as  to  whether  he  is  willing  to  bear  the  total 
cost  of  such  an  extension.  If  not  the  exten- 
sion should  not  be  constructed  by  the  district 
unless  necessary  to  its  welfare,  in  which  case 
the  district  lands  should  bear  a  portion  of  the 
cost. 

It  thus  appears  that  the  assessment  of  bene- 
fits cannot  be  reduced  to  a  system,  as  the 
conditions  vary  so  radically  and  the  consider- 
ations affecting  benefits  are  so  interdependent 
that  each  benefit  factor  cannot  be  segregated 
and  definite  proportionate  values  assigned  to- 
il. But  some  method  is  necessary  for  the 
approximate  derivation  of  assessments  before 
comparisons  and  adjustments  are  possible.  A 
system  is  here  suggested  by  the  use  of  wdiich 
percentage  values  may  be  assigned  to  each  of 
the  class  of  benefits  discussed  and  comparative 
assessments  computed  for  each  tract  according 
to  the  benefit  per  acre.     (See  page  110.) 

In  the  order  listed  the  owner's  name  and 
description  of  the  land  is  entered.  Under  the 
headings  of  "Kind  of  Land"  and  ".Acres"  the 
classification — swamp,  wet,  low  and  dry — and 
the  number  of  acres  of  each  class  are  noted. 
In  the  following  list  "Class  of  Land,"  a  per- 
centage is  assigned  according  to  the  benefits 
accruing  because  of  the  natural  condition  of 
the  land.  The  swamp  lands  of  the  lowest 
elevation  or  those  requiring  the  greatest  ex- 
penditure to  effect  an  outlet  are  given  lOO 
per   cent,   and   proportionate    less   percentages 
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are  assigned  the  higher,  the  comparative  ele- 
vation of  the  swamp  lands  amounting  to  the 
percentage  applicable  to  dry  lands  in  case  of 
elevations  allowing  of  natural  drainage  out- 
lets. Those  wet  lands  lying  in  the  main  valley 
are  usually  given  a  uniform  percentage  of  50 
to  60  per  cent  upon  the  theory  that  wet  lands 
receive  this  proportion  of  benefits  as  com- 
pared to  swamp  lands,  and  that  they  require 
uniformly  simihir  depths  and  sizes  of  drain. 
In  case  wet  lands  are  so  situated  as  to  re- 
quire excessive  depths  for  any  reason  the 
percentages  should  be  increased.  Those  wet 
lands  upon  the  slopes  should  receive  a  less 
percentage  as  their  elevation  increases.  Be- 
cause of  this  natural  advantage  as  regards 
sizes  and  depths  and  because  of  the  less  need 
of  drainage,  low  lands  are  percented  approxi- 
mately 30  to  10  per  cent  and  dry  lands  uni- 
formly 10  per  cent.  Under  the  heading 
"Proximity  to  Drain"  the  percentages  for  all 
classes  are  listed  at  100  per  cent  for  those 
tracts  through  which  the  drain  extends,  and 
proportionately  less  percentages  the  farther 
distant  a  tract  is  situated  from  the  drain,  as 
lands  40  rods  distant  70  per  cent.  120  rods 
distant  bO  per  cent,  and  200  rods  distant  40  per 
cent.  In  small  flat  districts  the  author  finds 
it  unnecessary  to  make  use  of  the  column 
"Proximity  to  Outlet,"  but  finds  it  useful  in 
the  assessment  of  the  more  extensive  districts. 
In  such  cases  allowances  may  be  made  for 
bodies  of  land  in  sub-watersheds  or  in  the 
main  watrecourse  draw,  which  should  bear 
less  than  the  average  proportion  because  of 
comparative  independence  of  certain  sections 
of  the  main  drain.  For  instance,  lands  situ- 
ated along  the  main  watercourse  of  similar 
proportionate  elevations  should  be  rated  at 
100  per  cent,  those  lands  in  sub-watersheds 
which  might  use  only  a  portion  of  the  main 
and  not  be  subject  to  overflow  at  10  per  cent 
and  upward,  and  those  lands  adjacent  to  the 
main  which  possess  elevation  advantages  as 
mentioned  under  the  topic,  "Comparisons  of 
Costs  and  Requirements  for  Different  Por- 
tions of  a  Watershed,"  at  30  per  cent  up- 
ward, depending  upon  the  natural  advantages 
enjoyed.  After  these  percentages  are  thus 
assigned  to  all  the  tracts  these  and  the  num- 
ber of  acres  are  multiplied  together  and  the 
product  listed  in  the  column  "Product"  for 
each  classification.  Because  of  the  large 
number  of  units  in  such  a  product  it  is  con- 
venient to  simplify  it  by  setting  off  about 
four  decimal  points  for  all  products,  which 
does  not  affect  the  final  result.  Then  in  order 
the  products  are  totaled  for  each  tract  and 
listed  under  the  heading  "Sum,"  and  the  total 
sum  of  these  results  for  all  the  farm  lands 
in  the  district  divided  into  the  amount  of 
funds  to  be  raised  gives  as  a  quotient  a  com- 
mon multiple,  which  in  turn  multiplied  by  the 


sum  of  the  points  for  each  tract  results  in" the 
assessment  for  that  tract.  In  computing  the 
total  assessments  to  be  paid  by  the  farm  lands 
all  assessments  levied  against  highways,  rail- 
roads and  town  lots  must  first  be  deducted 
from  the  total  cost  and  the  balance  appor- 
tioned to  the  farm  lands.  It  is  best  in  esti- 
mating the  total  amount  of  funds  to  be  raised 
to  allow  a  liberal  percentage  in  addition  to 
the  contract  price  to  provide  for  all  necessary 
incidental  expenses,  as  future  reassessments  to 
provide  for  deficiencies  are  always  productive 
of  dissatisfaction.  A  commission  experienced 
in  the  levying  of  assessments  can  accomplish 
surprisingly  accurate  results  by  the  use  of 
this  system,  and  an  incompetent  commission 
very  unjust  results  by  the  use  of  the  same 
method.  In  all  cases  the  resulting  assess- 
ments should  be  copied  upoji  the  |)lat  and 
comparisons  made  in  the  light  of  all  influenc- 
ing suggestions  that  can  he  made  by  the  mem- 
bers of  the  commission.  After  such  a  review 
a  commission  will  often  find  it  advisable  to 
revise  the  results  in  individual  cases,  which 
a  commission  should  not  hesitate  to  do  if  evi- 
dently just,  as  the  percentages  cannot  be  so 
fairly  proportioned  in  all  cases  to  render  the 
results  absolutely  fair.  If  the  office  work  is 
transacted  at  a  considerable  lapse  of  time 
after  the  completion  of  the  held  work,  or  if 
the  district  is  large,  final  comparisons  are  best 
made  after  generally  reviewing  the  lands  of 
the    district. 

Town  lots  are  included  in  the  watersheds  of 
some  drainage  districts,  and  it  is  oftentimes 
proper  that  because  of  the  greater  benefits  to 
this  class  of  property  proportionately  greater 
assessments  should  be  levied.  In  case  the 
drain  extends  through  the  towm  limits  and 
additional  capacity  is  designed  to  care  for 
flood  waters  more  rapidly,  the  e.xcess  cost  in- 
curred should  rightfully  be  assessed  to  the 
town  property  affected.  In  all  cases  where 
drainage  is  necessary  the  resulting"  benefits 
are  greater  because  of  the  benefits  lesulting 
from  cellar  and  street  drainage.  But  if  the 
town  property  is  of  sufficient  elevation  to  pos- 
sess a  natural  outlet  consideration  should  be 
given  to  this  item  as  well  as  for  farm  lands. 
Town  lots  and  streets  are  most  conveniently 
assessed  by  determining  the  total  amount  to 
be  borne  by  them  and  prorating  it  among  the 
lots  and  streets  according  to  their  area,  eleva- 
tion and  location.  Highways  and  railroads 
are  usually  assessed  on  the  lump  sum  basis, 
no  rules  being  as  yet  set  by  state  drainage 
laws  for  the  determination  of  this  sum.  Com- 
parisons may  be  made  in  both  cases  by  com- 
puting the  acreages  affected  and  alioiit  the 
average  assessment  per  acre  for  similar  lands. 
But  because  of  the  different  purpose  for  which 
the  land  is  used  the  actual  benefit  or  saving 
in  construction  and  up-keep  costs  may  justify 
a  much  greater  assessment.     In  estimating  the 


total  economy  that  may  be  effected  because 
of  the  construction  of  the  drain  in  such  cases 
it  must  be  remembered  that  no  greater  per- 
centage of  total  benefit  is  justifiable  as  an 
assessment  than  the  assessment  upon  farm 
lands  bears  to  the  increased  value  of  the  farm 
lands  arising  from  the  installation  of  the 
drain.  Although  highways  may  better  serve 
large  communities  outside  of  the  district  and 
railroads  may  receive  greatly  increased  ton- 
nages for  transportation,  such  advantages  can 
hardly  be  chargeable  as  benefits  because  of 
their  indirect  and  speculative  character. 
Proper  benefit  items  for  consideration  in  the 
case  of  highways  are  the  removal  of  water 
or  the  making  possible  such  removal  from  the 
road,  resulting  in  fewer  and  smaller  bridges, 
less  necessity  and  cheaper  maintenance  of 
grades  and  the  rendering  of  the  roads  more 
constantly  passable.  Railroads  mav  be  bene- 
fitted because  fewer  and  shorter  bridges  and 
trestles  and  less  maintenance  expense  may 
be  required,  grades  maj-  be  rendered  more 
stable  by  the  lemoval  of  water  and  the  con- 
sequent freedom  from  the  action  of  burrow- 
ing animals  and  from  the  heaving  and  settling 
of  the  embankment  because  of  freezing  and 
thawing,  the  expense  of  the  upkeep  of  fences, 
poles  and  ties  may  be  considerably  reduced, 
and  generally  the  roadbed  and  all  affected 
physical  property  may  be  benefited  by  reason 
of  less  maintenance  and  reconstruction  ex- 
pense. Highways  and  railroads  are  often  so 
situated  that  the  construction  of  the  drain 
will  not  in  any  way  affect  their  condition  and 
maintenance,  in  which  cases  only  a  nominal 
assessment  is  permissible.  As  the  determina- 
tion of  such  assessments  must  largely  be  a 
matter  of  opinion  and  estimates  often  by 
parties  unacquainted  with  railroad  and  high- 
way costs,  it  is  especially  important  that  the 
commissioners  carefully  view  such  properties, 
noting  all  points  affecting  benefits  and  acquire 
^1  information  available  in  order  to  insure 
fairly  equitable  assessments.  In  accomplishing 
this  result  estimates  of  all  the  economies  af- 
fected per  annum  capitalized  at  the  prevailing 
rate  of  interest  indicates  the  amount  of  in- 
vestment that  would  be  necessary  to  accom- 
plish this  saving  in  e.xpenditures. 

The  question  of  division  of  costs  of  drain- 
age systems  is  interpreted  in  details  as  vari- 
ously as  there  are  communities  and  individu- 
als connected  with  such  dlities.  The  differ- 
ences in  opinion  have  e.xtended  not  only  to 
details,  but  have  been  in  many  cases  as  di- 
vergent in  regard  to  the  basic  principles. 
This  is  largely  the  result  of  the  absence  of 
literature  on  the  subject  and  lack  of  instruc- 
tion and  of  co-operation  among  drainage  en- 
gineers in  engineering  schools  and  societies, 
conditions  which  the  future  promises  to  cor- 
rect. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Some  Costs  of  Laying  Fiber  Conduits 

in  Paved  Streets.* 

Fibre  conduit  is  the  most  recent  addition 
111  materials  for  subway  distribution  systems 
that  has  been  developed  to  meet  the  new  con- 
ditions of  service.  It  has  been  in  use  about 
eight  years  and  is  formed  in  cylindrical  shape 
from  fibre  or  wood  pulp  under  pressure.  The 
wood  pulp  is  thoroughly  saturated  with  a  bi- 
tuminous compound  and  any  vegetable  mat- 
ter or  bacteria  which  would  tend  to  promote 
decay  is  killed  by  the  presence  of  about  6 
per  cent  of  creosote  salts  in  solution.  There 
are  at  the  present  time  two  types  in  general 
use,    known    as    straight    joint    and    bell    and 

•An  article  bv  William  D.  Llgon,  submitted  by 
the  H.  W.  Johns-Manville  Co.,  New  York,  N.  Y. 


spigot  joint  conduit,  made  in  four  styles  of 
joint  to  meet  the  general  conditions  of  service. 
namely_  socket  (mortise  and  tenon)  joint, 
sleeve  joint,  drive  joint  and  screw  joint,  fur- 
nished in  either  1,  11/2,  2,  2V2,  3,  W2  and  4-in. 
sizes.  It  has  been  shown  that  fibre  conduit 
will  stand  an  average  puncture  test  of  32,000 
volts  dry  and  24,000  volts  after  immersion  in 
water   for  200  hours. 

In  the  introduction  of,  this  material  on  the 
market  there  were  objections  to  be  overcome, 
the  most  serious  being  as  to  the  life  com- 
pared with  the  older  styles  of  conduit  which 
had  been  tried  out,  and  during  the  eight 
years  of  development  this  point  has  been  one 
of  greatest  discussion  and  observation,  re- 
sultin.g  in  numerous  laboratory  and  service 
tests.      It    is    a    well-known    fact    that    objects 


have  been  disinterred  and  found  to  be  wrap- 
ped in  cloth  saturated  in  asphalt,  evidently 
having  been  buried  for  hundreds  of  years, 
the  asphalt  in  the  cloth  showing  no  deteriora- 
tion except  to  have  gotten  hard.  Coal  tar 
pitch  and  alleged  wool  felt,  which  is  usually 
a  combination  of  old  rags,  wood  pulp,  straw 
refuse,  cotton  and  jute,  was  taken  out  of  the 
subway  which  was  built  by  the  New  York 
Central  &  Hudson  River  R.  R.  approximately 
35  to  40'  years  ago.  and  found  to  be  in  per- 
fect condition.  However,  there  is  no  cause 
to  wonder  at  this  performance,  simply  be- 
cause these  bituminous  substances  preserve 
this  material  indefinitely  when  oxygen  and  the 
actinic  rays  of  the  sun  are  not  a  factor  and 
destroying  agent,  and  this  is  the  case  when 
a   piece   of   conduit   is   buried   in   the   ground. 
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Furthermore,  the  creosote  salts  positively  fu- 
migate the  material  and  stop  mold  and  rot. 
There  are  roofs  of  buildings  that  have  been 
subjected  to  o.xygen  and  the  actinic  rays  of 
the  sun,  made  of  bituminous  compounds  simi- 
lar to  that  which  is  used  for  impregnating 
tibre  conduit,  that  have  given  good  service  for 
more  than  30  years.  It  is  also  a  well-known 
fact  that  railroad  ties  treated  with  an  oil  in 
which  creosote  occurs  in  sufficient  quantity 
are  immune  to  rot  and  decay  and  their  life 
has  not  been  determined,  inasmuch  as  ties 
are  now  in  service  that  were  treated  with 
carbolineum  more  than  25  years  ago,  and  car- 
bolineum  is  nothing  more  than  creosote  oil. 

it  has  been  found  that  about  90  per  cent 
of  all  cable  troubles  arc  directly  traceable  to 
some  injury  to  the  lead  casing  when  being 
drawn  into' the  duct.  Cable  troubles  are  also 
due  to  high  currents  leaking  through  the 
joints,  as  a  result  of  improper  installation  and 
the  impossibility  to  secure  perfect  alignment. 
These  objections  are  eliminated  by  the  use 
of  fibre  conduit,  due  to  the  smooth  interior 
and  water-tight  joints. 

Fibre  conduit  is  impervious  to  moisture, 
gases,  acids  or  other  corrosive  elements,  thus 
water,  gas  and  stray  currents  cannot  reach  the 
cable  protected  by  this  material.  It  is  a  good 
non-conductor,  doing  away  entirely  with  the 
trouble  with  stray  currents,  and  is  also  an 
absolute  prevention  against  electrolysis,  which 
destroys  many  cables,  gas  and  water  pipes 
during'  each  year.  It  is  known  that  a  pressure 
of  five  volts  will  destroy  a  water  pipe  or 
cable  in  about  nine  years,  and  there  are  few- 
railways,  light  and  power  companies  who 
have  not  been  troubled  with  electrolysis.  In 
the  event  of  short  circuit  the  wall  imme- 
diately surrounding  the  arc  may  char  but  the 
fire  n'ill  not  spread,  resulting  in  the  easy  re- 
move! of  the  cables  from  the  ducts. 

In  figuring  on  subway  installations,  it  has 
been  fully  demonstrated  by  experience  of  the 
largest  operating  companies  that  on  account 
of  the  lightness  in  weight,  large  savings  can 
be  effected  in  freight,  trucking,  excavi^ting, 
handling,  laying  and  the  amount  of  concrete 
necessary.  In  shipping  and  handling  fibre 
conduit,  breakage  is  practically  nothing,  due 
to  the  great  tensile  strength  of  the  wall  and 
the  shock  resisting  properties  of  the  material. 
Samples  of  conduit  which  were  placed  in  an 
oven  and  the  temperature  greatly  raised,  show 
that  at  135°  p..  softening  of  the  compound 
began,  and  that  at  205°  the  compound  became 
very  soft,  but  the  mechanical  strength  of  the 
material   was   such   that   the   samples   retained 

.  their   shape,   and   the   eflect   was   on   the   im- 

j  pregnating  compound  only. 

Fibre  conduit  has  been  known  to  withstand 

J  temperatures  of  330°  satisfactorily.  However, 
in  actual  service,  the  high  temperatures  named 
are  not  likely  to  occur,  as  the  cable  insula- 
tion would  give  way,  and  the  only  purpose  in 
giving  these  temperatures  is  to  illustrate  the 
heat  resisting  qualities  of  fibre  conduit  under 

I  conditions  other  than  normal. 


Economic  Sewer  Sections.  —  Mr.  A. 
Schreiner.  Designing  Engineer  for  the  Bu- 
reau of  Sewers^  Borough  of  Queens-,  New 
York,  concludes  from  his  experience  in  that 
office  that,  for  local  conditions,  the  economical 
sewer  sections  are  as  follows :  Up  to  2-t  ins. 
diameter,  vitrified  clay  pipe ;  from  24  ins.  to 
4  ft,  plain  concrete;  above  4  ft.,  reinforced 
concrete.  These  sections  give  greatest  ease 
'of  construction,  at  lowest  first  cost. 


A  Motor  Truck  Equipped  for  Operat- 
ing a  Derrick. 

The  accompanying  illustration  shows  an 
.Avery  motor  truck  equipped  tor  operating  a 
truck  for  loading  cast-iron  water  pipe.  The 
illustration  leaves  very  little  to  be  explained, 
but  it  may  be  noted  that  the  truck  equipment 
involved   consists   merely   of   the   extension   in 


with  a  suitable  arrangement  of  pulleys  were 
fastened  to  the  gantry  Iramin.g  of  the  dredge, 
taken  out  and  passed  around  and  connected 
to  the  head  logs,  and  thence  back  to  the  main 
hauling  winch  of  the  dredge.  The  barge  it- 
self was  run  on  skids  about  lOxlO-in.  liard- 
wood,  placed  approximately  2  ft.  apart.  When 
these  were  laid  in  position  the  pull  was  com- 
menced, when,  all  going  well,  the  dredge  be- 
gan to  move. 

Great  difficulties  were  encountered  at  first. 
The  inclines  from  the  dam  to  the  road  were 
very  steep.  Headers  were  not  used  at  first,  but 
trees  and  stumps  were  utilized  instead,  and  in 
many  cases  were  promptly  uprooted.  The 
haulage  ropes  also,  at  hrst.  were  much  too 
light,  and  constantly  broke  at  the  critical 
time.  The  weight  of  the  dredge  is  250  tons, 
and  the  pull  on  the  ropes  was  tiU  tons.  Prog- 
ress lor  some  time  was  very  slow,  but  toward 
the  end  of  the  journey  an  average  advance  of 
UO  ft.  per  day  was  maintained.  Trouble  was 
experienced  throughout  the  job  by  the  tend- 
ency of  the  skids  to  shift  to  one  side  directly 


Avery   Motor  Truck   Operating   a    Hoist  for   Loading    V/ater  Pipe. 


front  of  the  main  shaft  of  the  engine  and  the 
keying  to  its  end  of  a  nigger  head.  A  hand 
line  leading  from  the  truck  to  the  nigger 
head  provides  for  the  hoisting.  In  the  work 
illustrated,  the  cast-iron  pipe  sections  being 
loaded  weigh  about  1,400  lbs.  each.  It  will 
be  noticed,  too,  that  the  truck  is  hauling  a 
trailer.  It  is  evident  that  a  device  of  the 
kind  shown  may  be  adapted  to  loading  a  va- 
riety of  materials,  and  that  almost  any  form 
of  hoist-derrick,  gin  poles,  gallows,  frame, 
etc.,  can  be  operated  by  the  truck  engine. 

Method  and  Cost  of  Moving  a  250  Ton 
Bucket   Dredge. 

The  dredge,  as  described  in  the  Mining  and 
Scientific  Press,  was  moved  overland  a  dis- 
tance of  about  one-half  mile.  The  location  of 
the  work  was  at  Emmaville.  New  South 
Wales.  There  was  a  choice  of  three  methods 
—  (1)  to  dismantle  the  dredge  and  transport 
it  piece  by  piece ;  (2)  to  arrive  ax  a  satisfac- 
tory arrangement  with  the  Great  Britain  Co. 
to  work  through  its  ground,  which  lies  be- 
tween the  other  company's  property;  and  (3) 
to  shift  the  dredge  as  a  whole,  along  dry  land. 
by  means  of  its  own  power.  Of  these,  the 
second  method  might  possibly  have  proved 
the  most  economical,  but  the  third  was  adopt- 
ed, and  the  fact  that  the  method  is  unique  is 
the  excuse  for  the  description. 

Operations  were  started  about  July  15,  1911, 
and  the  dredge  successfully  reached  the  site 
at  the  beginning,  of  November.  Calking  op- 
erations were  started,  which  required  about  a 
fortnight  to  complete.  The  buckets  and 
tumblers  were  removed  from  the  dredge  for 
separate  transport,  but  otherwise  the  barge 
was  left  intact.  A  track  was  roughly  pre- 
pared along  the  hillside  for  the  dredge  to 
travel  along.  Trenches  were  then  dug  some 
20  vds.  ahead,  and  headers  put  in.    Wire  ropes 


the  weight  came  on  them.  The  ground  in 
some  places  also  caused  great  delay,  owing  to 
its  softness  and  consequent  inability  to  bear  a 
load. 

The  management  claims  that  if  the  question 
of  a  further  removal  occurs  again,  the  same 
method  will  be  adopted,  with  the  exception 
that  many  of  the  initial  mistakes  will  be 
avoided  by  the  experience  which  has  ^been 
rather  dearly  bought,  .^n  improvement  on 
the  method  would  be  to  lay  a  line  of  rails  and 
mount  the  dredge  on  small  wheels,  when  prog- 
ress would  be  greatly  facilitated  and  much 
work  saved  in  the  moving  of  the  heavy  skids 
from  length  to  length. 

The  cost  of  the  work  was  about  iSOO.  The 
best  method  of  moving,  if  terms  had  been 
agreed  upon,  would  have  been  to  work  through 
the  Britain  ground.  This  could,  at  an  outside 
estimate,  have  been  done  in  a  month,  and  al- 
though a  sluicing  plant  had  previously  treated 
the  ground,  a  certain  amount  of  tin  would 
have  been  obtained  from  the  dredge  as  it 
worked  through.  With  regard  tQ  dismantling, 
it  must  have  proved  quicker  than  the  present 
method,  but  the  dredge  is  old,  and  some  diffi- 
culty would  have  been  experienced  in  putting 
it  together  again.  It  could,  however,  probably 
have  been  dismantled,  removed  and  rebuilt  in 
three  months.  It  is  said  that  at  first  a  con- 
tract was  made  to  shift  the  dredge  for  i300  in 
three  weeks,  but  the  contractor  had  to  relin- 
quish the  task,  which  was  then  taken  up  by 
the  company's  engineer. 


The  camps  at  Delhi  Ridge,  during  the 
latest  Durbar,  were  supplied  with  2,'X)0,000 
gals,  of  water  j^er  day.  About  44  miles  of 
cast  iron  pipe,  ranging  in  size  from  16  ins. 
to  3  ins.  in  diameter,  were  laid  to  convey 
the  water  from  the  municipal  reservoirs  on 
the  summit  of  Delhi  Ridge, 
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Examination  for  Eagineer  of  Bridge 
Construction  and  Repairs. — The  city  Civil 
Service  Commission,  Chicago,  announces  a 
competitive  examination  for  engineer  of  bridge 
construction  and  repairs  to  be  held  February 
6  and  7,  1912.  The  examination  is  open  to  all 
engineers  regardless  of  residence.  It  will  be 
the  duty  of  the  engineer  of  bridge  construc- 
tion and  repairs  to  direct  and  supervise  all 
the  repair  work  on  the  bridges  and  viaducts 
under  the  jurisdiction  of  the  city.  It  will  also 
be  his  dutv  to  supervise  the  bridge  operation, 
as  far  as  'essential  to  the  proper  conduct  of 
repairs  and  maintenance,  of  all  the_  bridges 
and  viaducts  under  the  city's  jurisdiction.  The 
salary  to  be  paid  this  year  is  $3,000.  An  ap- 
propriation of  $4,GOO,000  has  been  made  re- 
cently for  the  construction  and  repair  of 
bridges. 

Mr.  Ivers  .^dams.  a  wealthy  resident  of 
Boston,  Mass.,  will  give  a  water  supply  sys- 
tem to  his  native  town,  .\shburnham,  Mass. 


PERSONALS. 

Mr.  Clarence  W.  Parsons,  City  Engineer  o£ 
Loui-sville,    Ky.,   has  resigned. 

Mr  Wm  L.  Brown,  of  San  Bernardino,  Calif., 
has  been  appointed  City  Engineer  of  Rialto. 
Calif. 

Mr.  Clifford  M.  King  has  resigned  as  City 
Engineer  of  Sandusky,  Ohio.  Mr.  King  has  held 
this   position   since   190S. 

Mr.  Howard  C.  Baird;  M.  Am.  Soc.  C.  E^ 
formerly  Principal  Assistant  Engineer  with 
Boiler  &  Hodge,  has  been  made  a  member  ot 
the  firm. 

Mr  Clifford  M.  King,  Assoc.  M.  Am.  Soc.  C. 
E  has  resigned  his  office  of  City  Engineer  of 
Sandusky,  C,  to  enter  private  practice  in  the 
same  city. 

Jas.  A.  Green  &  Co.,  Inc.,  Engineers  and 
Contractors,  announce  the  removal  of  their 
Chicago  offices  from  226  So.  La  Salle  St.  to  111 
W.   Monroe  St. 

Mr.  W.  T.  Woolev.  formerly  City  Engineer  of 
Auburn  N.  Y.,  and  recently  connected  with  the 
State  Highway  Department,  has  been  appointed 
City  Engineer   of   Schenectady,   N.   Y. 

Mr  F  L,  Clapp.  formerly  -Assistant  Engineer 
of  the  Hudson  Paver  division  ot  the  Catskill 
Aqueduct,  has  been  appointed  Acting  Division 
Engineer  to  succeed  Mr.  Wm.  E.  Swift,  who  ha.s 
resigned. 

Mr.  Chas.  D.  Gregory,  Designing  Engineer  of 
the  Headquarters  Department,  Board  of  Water 
Supplv,  New  York  City,  has  resigned  to  accept 
a  position  on  the  engineering  staff  ot  the  Bor- 
ough ot  Manhattan. 

Mr.  Thomas  W.  Orbison  has  resigned  as  Vice- 
President  of  the  O'Keefe-Orbison  Engineering 
&  Construction  Co.  of  Appleton.  Wis.,  and  will 
enter  private  practice  as  a  consulting  engineet 
with  offices  in  Appleton. 

Mr.  Caleb  Mills  Saville,  M.  Am.  Soc.  C.  E..  has 
resigned  his  position  with  the  Isthmian  Canal 
Commission  and  has  accepted  an  appointment  as 
Chief  Engineer  in  charge  of  the  water-works  of 
the  city  of  Hartford,  Conn. 

Mr.  E.  W.  Edwards.  Superintendent  of  Ter- 
minals of  the  Kansas  City  Southern  Railway  at 
Kansas  City.  Mo.,  has  accepted  a  position  in  a 
similar  capacity  with  the  Pittsburg  &  Lake  Erie 
R,    R.   Co.,  at  Youngstown,  O. 

Messrs.  D.  P.  Robinson,  M.  Am.  Inst.  E.  E.. 
President  and  General  Manager  of  the  Stone  & 
Webster  Engineering  Corporation,  and  John  W. 
Hallowell  have  become  partners  of  the  firm  of 
Stone  &  Webster,  Boston,  Mass. 

Mr.  L.  K.  Sherman,  Assistant  Chief  Engineer 
of  the  Sanitary  District  ot  Chicago,  will  leave 
the  District  Feb,  1  to  be  associated  with  Mr. 
George  Donnersberger  as  engineers  and  con- 
tractors under  the  firm  name  of  L.  K.  Sherman 
&  Co. 

Mr.  Benj.  E.  Bush,  President  of  the  Missouri 
Pacific  Railway,  has  been  elected  President  of 
the  Denver  &  Rio  Grande  R.  R..  also  Mr.  E.  T. 
Jeffery,  who  formerly  held  this  position,  has 
been  made  Chairman  of  the  Board  of  Directors, 
succeeding  Mr.  George  J.  Gould. 

Mr.  Severn  D.  Sprong  has  resigned  his  posi- 
tion as  Chief  Electrical  Engineer  of  the  J.  G. 
White  Co.,  Inc..  and  has  accepted  the  position 
of  Electrical  Engineer  of  the  Brooklyn-Edison 
Co.  He  will  retain  the  relation  of  Consulting 
Electrical  Engineer  to  J.  G.  White  &  Company. 
Mr.  C.  A.  Delaney,  who  for  a  number  of  years 
was  Superintendent  of  the  Dickson  Works  of  the 
American  Locomotive  Co.  at  Scranton,  Pa.,  and 
later  Sales  Representative  at  that  place,  has 
been  appointed  Western  Representative  with 
headquarters  in  the  McCormlck  building,  Chi- 
cago. 

Major  G.  M.  Hoffman,  TJ.  S.  A.,  accompanied 
by  his  wife  and  family,  returned  to  the  Isthmus 
of  Panama  after  a  leave  of  absence.  Major 
Hoffman  is  Assistant  Engineer.  Atlantic  Divi- 
sion, of  the  Panama  Canal,  and  is  in  charge 
of  the  construction  of  the  Gatun  Dam  and 
Spillway. 


Mr.  C.  A.  Seley,  Mechanical  Engineer  of  the 
Rock  Island  Lines,  delivered  an  address  before 
the  students  and  faculty  of  the  College  of  En- 
gineering of  the  University  of  Illinois,  on  Jan- 
uary 4,  1912,  on  "Conference  Committee  Meth- 
ods in  Handling  Railway  Legislation  on  Me- 
chanical Matters." 

Mr.  Benjamin  S.  Reynolds  has  assumed  charge 
in  the  Chicago  office  of  the  elevating  and  con- 
veying machinery  line  for  the  Chain  Belt  Com- 
nany.  Milwaukee,  Wis.  Mr.  Walter  B.  Louer  will 
still  remain  in  charge  of  the  Chain  Belt  Mixer. 
The  Chicago  offices  of  the  company  have  been 
moved  to  900-902  Old  Colony  Bldg. 

Mr.  D.  W.  Dodge  and  Mr.  Arthur  A.  Praus- 
nitz  have  been  appointed  to  manage,  jointly, 
the  territory  covered  by  the  Pacific  Coast  head 
ofTice  of  the  Orenstein-Arthur  Koppell  Co.  in 
San  Francisco.  The  offices  of  the  company 
were  transferred  on  Jan.  15  from  the  Chronicle 
building  to  the  Rialto  building.  Rooms  229-23.3. 

Mr.  H.  A.  Parker,  formerly  Instructor  of  Sur- 
veying at  the  University  of  Wisconsin,  has  been 
appointed  Chief  of  Party  by  the  Wisconsin 
Highway  Commission,  Madison.  Wis.  Mr. 
Parker  was  Assistant  to  Supt.  F.  K.  Lyon  with 
the  Empire  Engineering  Corporation  on  Con- 
tract No.  5  of  the  New  York  .State  Barge  Canal. 

Mr.  J.  T.  Harahan.  former  head  of  the  Illinois 
Central  system,  and  Mr.  F.  O.  Melcher.  vice- 
president  of  the  Rock  Island  system,  were  killed 
in  a  railroad  accident  in  the  early  morning  of 
Jan.  22.  The  wreck  occurred  on  the  Illinois 
Central  near  Kinmundy,  111.  The  officials'  pri- 
vate car  was  attached  to  the  Seminole  Flier, 
which  was  standing,  taking  water,  when  struck 
by  train  No.  3. 

Mr.  Geo.  W.  Jackson  and  Mr.  E.  A.  Clark  an- 
nounce the  formation  of  a  partnership  under 
the  name  of  Geo.  W.  Jackson  &  E.  A.  Clark 
Co.  as  engineers,  and  are  prepared  to  make 
examinations  and  reports  on  subways,  tunnels, 
conduits,  water  and  sewer  systems,  power 
plants,  heavy  foundations,  patents  and  mining 
properties.  Mr.  Clark  has  for  some  time  been 
Tunnel  Engineer  of  the  Geo.  W.  Jackson  Co. 
Offices  are  at  754-756  Jackson  Blvd.,  Chicago, 
and   228  W.    42d   St..   New   York   City. 

Mr.  Jas.  A.  ScuUv  and  Mr.  Geo.  E.  Jones 
have  organized  the  Scully-Jones  &  Co.  of  Chi- 
cago, for  the  purpose  of  carrying  on  a  business 
in  foundry  equipment  and  supplies,  machinists' 
supplies,  and  railway  appliances.  Mr.  Scully 
who  was  formerly  Work  Superintendent  for  the 
Whiting  Foundry  &  Equipment  Co..  and  Mr. 
Jones,  who  has  had  charge  of  Inspection,  Su- 
perintendent of  outside  erection  and  complaint 
adjustments  for  the  Whiting  Foundry  &  Equip- 
ment Co,,  have  tendered  their  resignations, 
which  went  into  effect  on  January  6. 


Civil    Engineering    Society    Meetings. 

Kansas  Engineering  Society. — W.  L.  CJear- 
hart,  Alanhattan  Sec'y.  Annual  meeting  at 
Manhattan,  Jan.  23-24. 

Ohio  Engineering  Society. — C.  J.  Knisely.  New 
Philadelphia.  Sec'y.  Annual  meeting  at  Cleve- 
land, Jan.  24-26. 

Canadian  Society  of  Civil  Engineers. — C.  H 
McLeod.  413  Dorchester  St..  Montreal,  Secv. 
Annual  meeting  at  Montreal,  Jan.  24-26. 

Indiana  Engineering  Society. — Chas  Bross- 
man.  I'nion  Trust  Bldg.,  Indianapolis,  Sec'v. 
Annual  meeting  at   Indianapolis,  Jan.  2'j-27. 

Iowa  Engineering  Society.— S.  M.  Woodward. 
Iowa  City,  Sec'y.  Annual  meeting  at  Davenport, 
Feb.  21-23. 

Eastern  Cement  Show. — Annual  show  at  Mad- 
ison Square  Garden,  New  York.  Jan.  29-Feb.  3. 

Engineering  Society  of  Wisconsin.— John  C. 
White.  Madison.  Sec'y.  Annual  meeting  at  Mad- 
ison, Feb.  14-16. 

North    Dakota    Society    of    Engineers R     W. 

Livingston,  Mandan,  N.  D.,  Sec'y.     Annual  meet- 
ing at  Grand  Forks,  N.  D.,  Feb.  16-17 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering  A 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  -wt 
will  notify  promptly  the  leading  manufac- 
turers. 

The  Machinery  List,  paper,  3?i  x  G  ins.  6S  pp. 
A.  H.  Hitchcock.  1220  Caxton  Bldg.,  Chicago,  III. 

This  is  the  January  number  of  the  monthly 
reference  list  for  buyers  of  saw-mill  and.  wood- 
working machinery. 

Mica  Paints,  paper.  3»4  x7  ins..  S  pp.  J.  C. 
Moore  Mica  Paint  Co.,  76  William  St..  New 
York  City. 

This  pamphlet  contains  useful  information  re- 
garding "Indestructible  Liquid  Mica  Paint." 
which,  it  is  claimed,  will  stand'  perfectly  the 
salt  air  combined  witti  the  dripping  from  refrig- 
erator stock  cars  or  vibration  of  trains.  The 
waterproof  paste  such  as  was  used  by  the  com- 
pany's   waterproofing    department    in    the    Penn- 


sylvania Railroad  tunnels  .at  New  York  City 
will  become  a  clinging  elastic  surface  even  un- 
der water,  so  that  by  its  use  a  leaky  roof  could 
be  stopped  during  a  rain.  Methods  of  its  ap- 
plication by  compressed  air  are  of  sijecial  in- 
terest. 

Dixie  Sand  Dryer,  paper.  5  x  S'i  ins.,  4  pp^ 
E.    C.Sherwood.    50   Church   St.,   New    York  City. 

This  pamphlet  is  illustrated  -with  photographs 
of  the  Dixie  Sand  Dryer,  showing  the  apparatus, 
complete  and  in  sectional  views.  The  machine 
is  made  in  different  sizes  from  a  capacity  of  6. 
to  10  tons  of  sand  per  day. 

Patent  Forms  for  Curbing,  Gutter  and  Side- 
walks, paper.  3'^  x  7%  ins.,  S  pp.  S.  C.  SmitU 
&   Son,   Waverly,  N.   Y. 

This  folder  illustrates  and  describes  the 
Smith  Patent  Rail  Clamp  and  Division  Plates. 
The  rail  clamps  .and  plates  are  used  in  connec. 
tion  with  wood  forms  for  facilitating  the  work. 
A  price-list  of  plates  and  clamps  and  completa 
descriptions   are   given. 

Gould  Pumps,  paper.  7%  x  10?4  ins.,  20  pp. 
The  Gould  Manufacturing  Co.,  Seneca,  Falls, 
N.    Y. 

Bulletin  No.  109  illustrates  and  describes 
Gould's  single  acting  Triplex  Pressure  Pumps 
used  for  special  services.  Illustrations  show- 
ing pumps  of  different  sizes  with  specifications, 
dimensions  and   capacities  are  given. 

Bulletin  No.  107  illustrates  and  describes  deep 
well  triplex  pumps,  giving  complete  illustrations, 
specifications,  dimensions  and  capacities.  This 
pamphlet  also  contains  tables  of  friction  of 
water  in  pipes,  feed  head  of  'water  and  equiva- 
lent pressure,  pressure  and  equivalent  feet  head 
of  water,  and  barometric  pressure  at  different 
altitudes. 

Well  Drilling  Machinery,  paper,  10%x7%  ins., 
12  pp.     Williams  Bros..  Ithaca.  N.  Y. 

This  catalog  contains  full  page  illustrations 
showing  details  and  methods  of  operation  of 
various  types  of  well  drilling  tools  and  machin- 
ery for  operation.  Complete  lists  of  parts  of 
each  niachine  are  given:  also  illustrations  of 
bits,  wrenches,  pumps  and  special  tools  with 
prices. 

Hammer  Drills,  paper,  6x9  Ins.,  12  pp.  Inger- 
solI-Rand   Co..    New    York  City. 

Pamplilet  Form  No.  4016  is  descriptive  of  the 
"MC-22"  Telescope  Hammer  Drill,  which  is  of 
the  "valveless"  type.  This  tool  is  intended  for 
stoping,  raising,  and  to  a  limited  extent,  drift- 
ing. It  is  not  recommended  for  steady  work  in 
holes  at  less  than  20°  from  the  horizontal,  be- 
cause of  the  difficulty  of  cleaning  such  holes. 
The  catalog  shows  several  views  of  the  machine 
in  sections  and  also  a  list  of  duplicate  parts. 

Valves. — Paper,  9x5^4  ins.,  114  pp.  Kennedy 
Valve   Manufacturing  Co.,   Elmira,   N.   Y. 

This  is  a  very  complete  catalog  containing 
descriptions  and  sectional  views  of  the  differ- 
ent types  of,  "Gate  Valves  (30  pp.):  Bronze  Gate 
Valves  (12  pp):  Iron  Body.  Bronze  Mounted 
and  All  Iron  (Steel  Stems)  Gate  Valves  and  In- 
dicator Devices  for  Automatic  Sprinkler  Sys- 
tems (34  pp.):  Renewable  Disc  Globe.  Angle 
and  Radiator  Valves.  Swing  Check  Valves.  Back 
Water  and  Sewer  Gas  Valves  (12  pp.):  Hy- 
drants for  150  Pounds  Working  Pressure  Ex- 
tension Valve  Boxes.  Floor  Stands,  Flanges  (14 
pp.):  Tables  of  Diameters.  Drilling  and  Bolting 
of  IHanges  of  Valves,  Pressures,  Areas  of  Cir- 
cles, Telegraphic  Code  (10  pp.). 

Rock  Drills. — Paper,  6x9  Ins.,  16  pp.  Inger- 
son-Rand  Co.,   11  Broadway,  .'New  Tor4<  City. 

Bulletin  4204  describes  the  ".Arc  Valve"  Tap- 
pet Rock  Drill.  This  drill  has  an  arc-shaped 
valve  which  is  moved  on  a  circular  seat  by  a 
rocking  tappet,  the  sliding  surfaces  all  being 
concentric  with  the  rocker  pin.  The  working 
pressure  is  on  the  back  of  the  valve,  forcing  it 
to  its  seat.  Catalog  shows  sectional  views  of 
drill  and  also  gives  list  of  duplicate  parts,  to- 
gether with  descriptive  table  ot  sizes  and  ca- 
pacities. 

Erie  Dredging  Pumps. — Paper,  6x9  ins.,  16  pp. 
Erie  Pump  Ai  Engine  Works.  Erie,  Pa. 

Bulletin  No.  27  illustrates  and  describes  Erie 
Sand-(3ravel  Dredging  Pumps.  Complete  de- 
scriptions with  illustrations  of  centrifugal 
pumps,  operated  by  belts  and  direct  connecteil 
to  steam  engines,  are  shown.  A  special  port.^- 
ble  outfit  is  also  shown.  Tables  of  specifica- 
tions and  prices  are  given. 

Acme  Nestable  Corrugated  Culverts. — Paper. 
6x31-5  Ins.,  20  pp.  The  Canton  Culvert  Co.,  Can- 
ton, O, 

This  folder  is  printed  in  Spanish  and  illus- 
trates and  describes  the  No-co-ro  Metal  Cul- 
verts. Illustrations  of  installations  are  shown, 
dimensions  of  thickness  of  metal  is  illustrated 
graphically,  and  a  table  of  diameters,  gage, 
weights,  capacities  and  prices  are  given.  The 
export  office  of  the  company  is  at  the  corner  of 
Eleventh  avenue  and  Twenty-second  street. 
New  York   City. 

Carbonized  Coating. — Paper,  SxlO  ins..  24  PP- 
The  Goheen  Mfg.  Co.,  Canton,  O. 

This  is  a  protective  paint  for  the  preservation 
of  iron  and  steel  structures.  The  catalog  con- 
tains illustrations  of  steel  structures  which 
have  been  painted  with  this  material.  X 
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There   have   heen    a   con- 
siderable  number  of   devel- 
The    Doings     opments  the   past   few  days 
of  the  which  seem  to  make  certain 

^^      ,  a  large  amount  of  railroad 

wecK.  construction    work    for    the 

present  season.  One  of  these 

•  ievelopments  was  .the  sale  early  last  week  bv 
the  Chicago,  Rock  Island  &  Pacific  of  a 
$2o,il(ll»,000  issue  of  2-5  year  gold  debenture 
■>.iiid.-i.     This  is  the  first  important  sale  of  long 

cmi  bonds  that  has  been  made  for  a  coiisid- 
rable  period,  and  it  suggests  a  revival  of 
Milidence  on  the  part  of  large  banking  inter- 
ests. The  proceeds  of  this  bond  issue  will  be 
used  for  terminal  improvements  at  Omaha,  for 
a  new  terminal  and  a  bridge  across  tlie  Mis- 
sissippi River  at  Mempliis  and  for  other  pur- 
poses. In  the  way  of  immediate  construction 
work,  the  largest  contract  which  has  come  up 
the  past  few  days  appears  to  be  the  project  of 
the  Delaware.  Lackawanna  &  Western  R.  R. 
for  a  new  route  from  Clarkes  Summit  to 
Hallstead.  Pa.,  a  distance  of  about  -V)  miles. 
This  work  will  involve  much  heavy  grading 
and  a  considerable  amount  of  concrete  work, 
and  it  will  cost  about  $lo,000,(IOO  to  $1(),(X)0.0CM. 
it  is  understood  that  the  grading  contracts  will 
be  let  about  March  1.  Two  other  smaller 
pieces  of  work  are  now  open  for  bids.  One  of 
these  calls  for  275,000  cu.  yds.  of  grading  on 
ihe  Stone  City-Giddings  branch  of  the  llOus- 
'"11  &  Texas  Central  R.  R.  in  Te.xas,  and  the 
iher  calls  for  210,000  cu.  yds.  of  grading  for 
u-  Farley  &  Iowa  Northern  R.  R.  in  Iowa. 
Among  the  railroad  construction  contracts 
let  recently  are  the  following:  Erickson  & 
Long,  Cloquet,  Minn.,  for  constructing  two 
miles  of  track  from  Hawkins  Junction,  \linn., 
•'<v  the  Great  Northern  Ry. ;  H.  E.  Culbertson 
M.,  Citizens  Bldg.,  Cleveland.  O.,  for  double 
tracking  the  Pennsylvania  R:  R.  between  Dub- 
lin and  Dunreith.  Ind.,  a  distance  of  12  miles: 
Sam  Robertson,  San  Benito,  Tex.,  for  building 
a  9-mile  railroad  from  Rivera,  Tex.,  to  Rivera 
Beach :  Propst  Contracting  Co.,  Charlotte.  N. 
C..  for  grading  for  three  tracks  to  the  plant 

•  if  the  Interstate  Chemical  Co.  for  the  Sea- 
board Air  Line  Ry. ;  the  Fidelity  Construction 
Co.,  J.  W.  Hoffman,  president.  018  Bryant 
lildg..  St.  Louis,  Mo.,  for  building  the  new- 
lines  of  the  Missouri,  Oklahoma  &  (iulf  R.  R. 
in  Texas  and  Oklahoma. 

In  .  the  way  of  drainage  work  tlie  largest 
piece  of  work  which  has  been  advertised  the 
past  week  is  that  of  the  Sanitary  District  of 
(Tiicago.  This  contract  calls  for  the  excava- 
tion and  collateral  work  on  Contract  Section  3 
■if  the  Calumet-Sag  channel,  and  includes 
:;:Vi.ii(>0  cu.  yds.  glacial  drift  excavation. 
-'211,000  cu.  yds.  rock  excavation  and  18,4iW  cu. 
yds.  of  concrete  retaining  wall.  Bids  will  be 
"pened  Feb.  1-5.  The  largest  irrigation  work 
lor  which  bids  have  been  asked  the  past 
ueek  calls  for  the  construction  of  an  earth 
dam  and  auxiliary  work  on  the  North  Platte 
project  of  the  U.  S.  Reclamation  Service. 
This  work  involves  the  handling  of  about 
XMWH)  en.  yds.  of  material,  of  w^hich  (130,000 
on.  yds.  is  earth  fill,  1-57,000  cu.  yds.  gravelly 
material,  14,000  cu.  yds.  unscreened  gravel, 
ILoOo  cu.  yds.  screened  gravel,  and  14,000  cu. 

ds.  concrete. 
Another  bill  to  secure  government  aid  in  the 
■  ■■iistruction  of  highways  has  been  introduced 
in  the  Senate.  This  bill  provides  for  the  con- 
struction of  a  government  pike  from  Cumber- 
land, Md.,  to  the  Pacific  coast.  Tlie  bill  also 
provides  for  the  creation  of  a  national  high- 
way commission  of  five  members  and  a  board 

;i  national  highway  rules,  to  he  composed  o* 


the  attorney  general,  secr^i i;.  ,,;:cre- 

tary  of  commerce  and  lalior,  secretary  of  agri- 
culture and  the  chairman  of  the  interstate 
commerce  commission.  Provision  is  made  for 
an  appropriation  of  $loo,oo(i  this  year, 
S;5.ooo,(MHt  in  I!II3.  $.-,,0(11 1.00(1  in  i!ii.i  a,„i 
$2,000,0(l|.»  ill  101.-,, 

.\  good  sized  New  York  stati-  barge  canal 
contract  has  just  heen  awarded  to  James 
Stewart  &  Co..  30  Church  St.,  New  York  city. 
1  his  work  calls  for  the  construction  of  the 
canal  between  Morquifs  bridge  and  Fox  Ridge 
on  the  Seneca  River.  The  contract  price  was 
$317,.-.!i7. 


-Vt  a  hearing  a  couple  of 
weeks  ago  of  the  Congres- 
Rail  Orders     sional  Commitee  of  Inquiry 
in  the  ""  ''"^  '-■  S.  Steel  Corpo- 

nirl    na,7<;        ration      .Andrew      Carnegie 
vjia    uays.       „3^.p  „,p   foiioxving  enlight- 
ening    illustration     of     the 
way  rail  orders  were  sometimes  placed  in  the 
days    when    he    was    active    in    the    steel    in- 
dustry : 

Why,  take  rails,  for  insluiice.  I  had  many 
close  friends  in  Ihe  railroad  business.  I  re- 
member once  the  I'liion  Pacific  had  asked  for 
liids  for  70,000  tons  of  rails  and  the  bids  were 
to  be  opened  at  Omaha.  All  my  competitors 
were  out  there.  I  walked  over  to  Sidney  Dillon 
nf  the  T.'nion  Pacific,  in  New  York.  I  had  done 
the  Union  Pacific  a  favor  once;  got  them  a  loan 
of  something:  like  $640,000  in  Philadelphia,  and 
they  elected  me  and  George  M.  Pullman  di- 
rectors. I  told  Dillon  about  the  bids  and  asked 
him  if  the  Carnegie  rails  were  satisfactory.  He 
said  they  were.  I  said  "I  want  the  Union  Pa- 
oific  to  do  business  with  me  and  I'll  give  you 
the  lowest  price."  He  said.  ".411  right.  Carne- 
?ie."  and  I  got  the  70.000-ton  contr.act.  Now. 
what's  the  use  of  a  corporation  fighting  against 
such  an   influence  as  that'.' 

•Mr.  Carnegie  also  related  how  he  had  given 
a  credit  to  Collis  P.  Huntington,  president  of 
the  LInion  Pacific,  at  a  time  when  Huntington 
was  "hard  up" :  "He  was  my  friend."  said 
Carnegie.  "What  chance  had  a  paid  agent 
to  compete  under  these  conditions?" 


On   May   ]_  next   the   new 
Illinois     W'orknu'n's     Corn- 
Workmen's      pensation  Act  goes  into  ef- 
Compensation  ^'"'^-    This  .ict  is  of  direct 
r.  interest   to    contractors   op- 

"'-'■'  crating   in   this   state.     Un- 

der its  provisions  compen- 
sation is  made  a  preferred  claim.  It  fixes  the 
responsibility  of  contractors.  Should  a  sub- 
contractor decline  to  pay  the  fixed  benefits 
defined  by  the  law  it  is  provider  that  the  prin- 
cipal contractor  shall  be  held  liable  for  pay- 
ment. The  act  is  specific  in  its  definition  of 
beneficiaries  of  workers  who  are  killed,  thus 
obviating  the  necessity  of  cstabli.shing  in 
court  or  otherwise  what  constitutes  depend- 
ence an<l  what  fixes  its  various  grades.  The 
act  provides  that  should  the  employer  decide 
to  accept  the  compensation  provision  of  the 
new  law  the  employe  may  give  notice  that  he 
does  not  agree  to  take  for  himself  and  his 
dependents  the  law's  definite  benefit  for  in- 
juries or  death  but  prefers  the  conditions  un- 
der which  the  employer  may  make  any  of 
the  common  law  defenses  in  court.  .Vnother 
provision  of  the  act  is  that  an  agreement  of 
settlement  between  the  employer  and  the  em- 
ploye made  within  seven  days  after  the  injury 
shall  lie  presumed  to  be  fraudulent.  It  is  further 
orovidcd  that  com|iensation  shall  be  given  for 
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seriinis  or  permanent  disfigurement  of  hands 
or  face  even  though  the  worker  may  not  be 
disabled  or  prevented  from  working. 


Why    is    it    that    so    few 
municipal  officials  appreciate 
Calling   for      the  advantage  of  calling  for 
Bids  in  '''''*    during    the    winter 

Winter  months   for  at  least  a  part 

i"ier.  Qf  their  next  season's 
work?  The  winter  months 
in  the  col<l  weather  belt  are  the  dull  season  in 
the  municipal  contracting  field.  Most  con- 
tractors have  completed  their  contracts  and 
are  on  the  lookout  for  new  jobs  on  which  they 
can  begin  operations  in  the  spring.  They  are 
glad  of  the  opportunity  to  figure  on  new  work 
and  any  letting  at  this  time  is  pretty  sure  of 
attracting  more  attention  than  it  woijld  at  any 
other  season  of  the  year.  There  is  always  a 
considerable  amount  of  municipal  work,  espe- 
cially street  paving  work,  which  could  be  put 
under  contract  now  to  the  mutual  advantage 
of  the  cities  and  the  contractors. 


It   is   with    some    misgiv- 
ings  that   we   reprint    from 
Bill  and         ''""    -^''^^    York    Times   the 
tU^  a,,^^  following   pome   by   Berton 

tne  bupe.         Uralcy.      Perhaps    it    would 
be  best  to  say  that  one  of 
the  chief  reasons  for  doing 
this   was  that   the  exigencies  of   the   printer's 
'make  up"  required  something  to  fill  out  the 
lower  right-hand  column  of  this  page. 

Now  listen  to  me,  while  I  tell  you. 

The   tale   of  the   Supe   an'   Bill  McGrue. 

Hill  he  was  t.ikin'  a  little  mope 

-■Vfter  drillln'  his  holes  in  the  stuffy  slope. 

.\n'  settin'  down  on  a  timber  car 
Vie  lights  a  match   to  a   bum   cigar. 

lie  seurcely  more  tlian  gits  a  light 
Wlien  a   guy  In  overalls  heaves  In  sight. 

"Takin'  a  rest?"  says  he  to  Bill. 

"You  bet."  says  'William,  an'  sets  right  still. 

"Ain't  you  got  nothln'  at  all  to  do?" 
"I  have."  says  Hill,  "when  I'm  ready  to.' 

"What  would  you  do."  says  the  stranger  guy. 
"If  the  shift  boss  happened   to  wander  by?" 

"I'd  set."  says  Bill,   "like  a  tired  bloke, 
.\ir  take  my  time  fer  my  rest  an"  smoke.' 

"Do    yon    know."    says    the    stranger,     "who    I 
am?" 

"I  don't."  says  William,   "nor  care  a  damn'  " 
■Well,  I  am  the  Superintendent  here!" 

"The  Supe."  he  says,   "of  the  hull  big  mine? 
That's  bully."    he   says,     "that's     grand,      that's 
line: 

.\    migliLv  good   Job   fer  a    in.an   to  git. 
If  1  was  you  I  would  tend  to  it!" 

Thin  Bill  leans  back  on  the  empty  car 
.\n'  goes  on  smokin'  his  bum  cigar. 
tt  •   •   •   • 


W'c  ha\e  added  the  .symlxils  at  the  bottom 
of  the  pome  to  indicate  the  presumable  action 
of  the  Supe  and  what  Bill  saw  following  this 
action. 
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Alabama. 

Surveys  are  being  made  for  the  proposed 
line  of  the  Eufaula  &  Chattanooga  R.  R.  Co. 
from  Pittsview  to  Eufaula.  It  is  expected 
that  these  surveys  will  be  completed  in  six 
or  seven  weeks  and  the  work  then  put  under 
construction.  Maj.  D.  B.  McKenzie,  Eufaula, 
Ala.,  is  the  Engineer. 

The  Georgia  &  Alabama  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $250,000. 
of  w^hich  $10,000  has  been  subscribed.  The 
headquarters  will  be  at  Wedowee,  Randolph 
County,  Alabama,  and  the  company  proposes 
to  build  and  operate  a  railroad  about  50  miles 
long  from  Tallapoosa,  Ga.,  through  Haralson 
County,  Georgia,  and  Cleburne  and  Randolph 
counties,  Alabama,  to  intersect  with  the  main 
line  of  the  A.,  B.  &  A.  at  or  near  Malone, 
Randolph  County.  The  stockholders  are  C. 
R.  Porter,  T.  J. 'Simpson,  J.  C.  Porter,  G.  R. 
Hitchings  and  .^le.x  T.  Hamilton. 

Arkansas. 

The  Crossett  Lumber  Co.,  Crossett,  Ark., 
is  understood  to  be  considering  extending  its 
railroad  from  its  present  terminus  near  Lacey 
to  Monticello,  Ark. 

The  stockholders  of  the  Kansas  City  & 
Memphis  Ry.  recently  held  their  annual 
meeting  at  Rogers,  Ark..  and  elected 
the  following  directors  for  the  ensu- 
ing year :  George  D.  Locke,  J.  W.  Walker, 
R.  C.  Hobbs,  W.  B.  Felker,  F.  F.  Freeman, 
M.  Hays,  J.  S.  McLeod  of  Rogers,  Ark. ;  A. 
L.  Williams,  Fayetteville,  Ark.,  and  Dick  Rice, 
Bentonville.  .Ark.  The  completion  of  the 
Fayetteville  extension  of  the  road  will  be 
done  about  the  first  of  April,  which  will  give 
the  company  bS  miles  of  road  in  operation. 
Immediately  upon  completion  of  the  Fayette- 
ville' extension,  the  construction  work  will 
continue  toward  Memphis,  Tenn.,  and  Little 
Rock,  .\rk.  The  directors  met  immediately 
following  the  adjournment  of  the  stockhold- 
ers' meeting,  and  elected  the  following  officers 
for  the  ensuing  year :  W.  R.  Felker.  chair- 
man of  the  board;  George  D.  Locke,  president 
and  general  manager ;  A.  L.  Williams  and  J. 
W.  Walker,  vice  president ;  W.  B.  Felker, 
secretary  and  treasurer;  William  Goodman, 
assistant  secretary ;  R.  C.  Hobbs,  traffic  man- 
ager ;  W.  W.  Moody,  auditor :  Dick  Rice, 
general  attorney;  M.  Hays,  chief  engineer, 
and  J.   E.  Felker,  purchasing  agent. 

C.  C.  Godman.  Fort  Smith,  .\rk..  General 
Manager  of  the  Webber  Falls.  Shawnee  & 
Western  Ry.,  will  probably  confer  with  busi- 
ness men  of  Little  Rock.  .\rk.,  on  the  mat- 
ters concerning  the  construction  of  a  railroad 
north  from  Little  Rock,  crossing  at  right 
angles  the  Missouri  &  North  .Arkansas,  Iron 
Mountain  line  from  the  Ozarks  to  Memphis 
and  paralleling  the  Frisco.  Such  a  line  would 
considerably  shorten  the  distance  from  points 
in  southern  Missouri  and  northern  .Arkansas 
to  Little  Rock. 

.A.  meeting  was  recently  held  at  Stuttgart, 
.\rk.,  by  the  Board  of  Directors  of  the  Stutt- 
gart &  Rice  Belt  R.  R.  and  Judge  G.  C, 
Lewis.  Stuttgart.  .Ark.,  was  elected  president; 
M.  Schulter,  Chicago,  vice  president  and 
traffic  manager,  and  J.  W.  Underwood,  Stutt- 
gart, .Ark.,  secretary  and  treasurer.  .At  the 
same  time  a  meeting  of  the  Board  of  Direc- 
tors of  the  Stuttgart  &  Southern  R.  R.  was 
held,  and  Judge  Lewis  was  also  chosen  pres- 
ident of  this  corporation,  with  J.  I.  Porter. 
Stuttgart,  Ark.,  vice  president,  and  J.  J.  Read- 
ing, auditor  of  the  Rice  Belt,  secretary.  The 
Stuttgart  &  Southern  is  a  line  proposed  to 
extend  from  Stuttgart  south  to  the  Arkansas 
River,  penetrating  a  rich  farming  and  tim- 
ber section.  The  project  is  meeting  with 
much  encouragement,  and  the  line  will  prob- 
ably be  built  in  the  near  future. 

C.  W.  Dodson.  Genera!  .Superintendent  of 
the   Memphis,   Dallas  &  Gulf   R.   R.,  has   an- 


nounced in  Nashville,  Ark.,  that  work  on  the 
Hot  Springs  extension  from  Murfreesboro  is 
progressing  nicely.  Contractor  T.  H.  Slater 
has  practically  completed  Miles  One  and  Two 
and  will  shortly'  move  his  outfit  to  Five  and 
Six.  W.  J.  Murphy  will  have  Three  and 
Four  completed  in  a  short  time  and  will  take 
up  Seven  and  Eight.  More  contracts  will 
probably  be  let  as  soon  as  the  weather  im- 
proves. 

Calitorma, 

®R.  H.  VanSanta  and  Shirley  Houghton, 
San  Francisco,  have  been  awarded  the  con- 
tract for  constructing  a  15-staIl  roundhouse  at 
Riverbank  near  Modesta  for  the  Santa  Fe 
system.  Work  has  been  started  and  the  con- 
tract calls  for  its  completion  by  .April  30.  Pro- 
vision is  to  be  made  for  10  e.xtra  stalls. 

®Maney  Bros,  of  Boise,  Idaho,  have  taken  a 
subcontract  from  the  Mallon-Yoke  Co.,  Prince- 
ton. Cal.,  on  the  grading  work  of  the  Colusa 
and  Hamilton  City  branch  of  the  Southern 
Pacific,  and  have  established  camps  near  Ham- 
ilton City  for  this  work. 

®The  Mallon-Yohe  Co..  which  has  the  con- 
tract for  grading  the  Colusa-Hamilton  City 
branch  of  the  Southern  Pacific  Ry.,  men- 
tioned in  our  last  issue,  is  preparing  to  start 
work  at  once  and  push  it  to  completion.  From 
1,500.000  to  1,800,000  cu.  yds.  of  earth  are  to 
be  moved.  .About  500  mules  and  150  men  will 
be  put  on  the  job.  The  road,  which  runs 
from  Harrington  in  Colusa  County  on  the 
main  stem  of  the  Southern  Pacific  to  Hamil- 
ton City,  on  the  Sacramento  River  in  Glenn 
County,  is  61  miles  in  length.  The  line  is 
known  to  the  Southern  Pacific  as  the  "Beet 
Line." 

It  is  reported  that  the  Santa  Fe  Railway 
System  will  shortly  commence  the  con- 
struction of  a  reinforced  concrete  freight 
shed  estimated  to  cost  $100,000,  at  San  Diego, 
Calif. 

The  following  minor  improvements  are  con- 
templated by  the  Santa  Fe  system  in  Califor- 
nia: Installation  of  water  plant  at  High 
Grove,  cost  covered  by  an  appropriation  of 
$5,000 ;  the  extension  and  repair  of  wharf 
warehouse  at  Stockton,  to  cost  $2,800;  con- 
struction of  two  tracks  to  serve  the  Gate  City 
Ice  and  Precooling  Co.  at  San  Bernardino, 
approximate  length  2,.3.50  ft.  each ;  construc- 
tion of  track  at  Gate  City  to  serve  the  Gate 
Citv  Ice  and  Precooling  Co.,  at  a  cost  of 
$4,765. 

Colorado. 

In  a  recent  visit  to  Denver  B.  F.  Bush,  the 
newly  elected  President  of  the  Denver  &  Rio 
Grande  R.  R.,  stated  that  there  was  "plenty 
of  money"  with  which  to  make  all  necessary 
or  needful  improvements  in  the  Denver  &  Rio 
Grande  R.  R.,  and  that  such  improvements, 
"if  any  were  needed,"  would  be  made  imme- 
dately. 

The  San  Luis  Southern  Ry.,  F.  E.  Brooks, 
President,  Colorado  .Springs.  Colo.,  is  consid- 
ering extending  its  line  south  from  its  present 
terminal  and  has  surveys  under  way  for  this 
purpose. 

It  is  believed  here  in  Denver  that  the  Hud- 
son-Greeley cutoff  of  the  Burlington  route 
will  probably  he  started  some  time  during  this 
summer  and  that  rails  will  be  laid  on  the  grade 
already  completed  between  Thermopolis  and 
Powder  River,  Wyo.,  thereby  practically  com- 
pleting  the   coast-to-gulf   line. 

.Another  conference  of  officials  of  the  rail- 
roads interested  in  the  union  depot  project  is 
to  be  held  shortly  and  it  is  expected  that- defi- 
nite action  on  the  plans 'for  the  new  station 
will  be  taken.  In  the  meantime  H.  W.  Cowan, 
Denver.  Chief  Engineer  of  the  Colorado  & 
Southern,  chairman  of  the  engineers'  com- 
mittee, has  called  the  meeting  of  the  various 
eneineers  at  Denver  instead  of  Omaha  as 
originally  planned  in  order  to  facilitate  a  de- 


cision on  certain  features  of  the  proposed 
plans.  Those  who  will  be  in  attendance  will 
be  F.  T.  Darrow,  Lincoln,  Neb.,  representing 
the  Burlington:  R.  L.  Huntley,  Omaha,  the 
Union  Pacific ;  J.  S.  Owyn,  Denver,  the  Den- 
ver &  Rio  Grande;  C.  F.  W.  Felt,  Topeka,  the 
Santa  Fe,  and  J.  B.  Barry,  Chicago,  the  Rock 
Island. 

The  Santa  Fe  system  has  appropriated 
$109,000  to  cover  cost  of  widening  cuts  and 
fills  to  standard  width  to  receive  ballast  and 
insert  12  ins.  of  slag  between  La  Junta  and 
Nepesta,  Colo. 

Florida. 

The  Atlantic  Coast  Line  Ry.,  E.  B.  Pleasant, 
Chief  Engineer,  Wilmington,  N.  C,  is  mak- 
ing good  progress  in  buying  the  right  of  way 
for  its  proposed  connecting  lines  from  Dun- 
nellon  to  Oldtown,  42  miles,  and  from  Perry 
to   Monticello,   33  miles. 

Georgia. 

The  Atlanta,  Waycross  &  Northern  R.  R. 
has  completed  surveys  for  its  projected  200 
mile  extension  from  Kingsland,  Ga.,  to  Fort 
Valley,  Ga.  Bonds  for  construction  purposes 
are  now  on  the  market.  Contracts  have  not 
been  let  as  yet.  D.  G.  Edwards,  Plainfield,  N. 
J.,  is  chief  engineer.  L.  Johnson,  31  Marys, 
Ga..  is  president  and  general  manager. 

Davis  &  Hughes  Bros.,  who  have  the  con- 
tract for  grading  the  first  seven  miles  of  the 
Green  County  R.  R.,  which  will  run  from 
Apalachee  to  Monroe,  Ga.,  have  started  work. 
The  contract  calls  for  seven  miles  of  grading 
from  Bostwick  to  Goodhope,  in  Walton 
County,  Georgia,  and  for  the  completion  of 
this  grading  in  60  days.  While  this  seven 
miles  is  let  for  actual  building  now,  it  is  the 
purpose  of  the  company  to  extend  the  line 
at  both  ends.  The  terminus  will  be  at  Good 
Hope  temporarily,  but  the  road  is  to  be  pushed 
on  to  Monroe  and  then  to  Loganville  on  the 
Seaboard  Air  Line.  On  the  other  end  the 
road  will  be  extended  from  .Apalachee  on  the 
Central  of  Georgia,  southward  to  Greensboro 
and  Sparta.  .At  Monroe  the  road  will  tap  the 
Georgia  R.  R.  and  the  Gainesville  Midland, 
at  Apalachee  it  will  tap  the  Central  road  and 
at  Greensboro  it  taps  the  Georgia  R.  R.  At 
Sparta  it  taps  the  Macon  and  Camak  branch 
of  the  Georgia  R.  R.  The  territory  through 
which  this  road  will  go  is  rich  farming  sec- 
tion. W.  D.  Branon.  Bostwick,  Ga,,  is  Vice 
President  and  General  Manager  of  the  rail- 
road. 

Illinois. 

The  Central  Illinois  R?'.  Co..  the  incorpora- 
tion of  which  was  mentioned  in  our  last  issue, 
proposes  to  construct  a  railroad  from  Haw- 
thorne at  the  outskirts  of  Chicago.  The  line 
will  run  directly  to  Plainfield.  touching  Platts- 
ville.  Wedron,  Dimmick  and  Princeton,  and 
will  then  run  across  the  state  to  Muscatine. 

Engineers  of  the  Elgin,  Joliet  &  Eastern 
Ry.  have  completed  surveys  for  the  proposed 
improvements  at  Rossville,  111.,  including  the 
construction  of  a  new  round  house  to  ac- 
commodate 18  engines.  \.  Montzheimer, 
Tnliet,  III.,  is  Chief  Engineer  of  the  E.  J. 
&  E. 

The  Milwaukee,  Peoria  &  St.  Louis  R.  R. 
Co.  has  increased  the  capital  stock  from  $5.- 
000  to  $2,500,000. 

Indiana. 

®The  H.  E.  Culbertson  Co.,  Citizens'  Bldg., 
Cleveland.  C.has  the  contract  for  double  track- 
in,?  the  Pennsylvania  R.  R.  between  Dublin 
and  Dunreith,  a  distance  of  12  miles.  In  con- 
nection with  this  the  Culbertson  Co.  has  about 
50.000  cu.  yds.  of  team  work  which  it  would 
b?  elad  to  sub-let. 

The  Evansville  Rys.  Co.  has  secured  the  cap- 
ital for  its  projected  10-mile  line  from  Evans- 
ville. Ind..  to  Henderson.  Ky.  The  new  line 
will  be  made  by  electrifying  the  Illinois  Cen- 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tral  tracks  between  the  above  cities.  The 
Evansville  Rys.  Co.  will  do  this  work  with  its 
own  forces.  W.  A.  Carson,  Evansville,  Ind., 
is  General  Manager. 

The  Louisville  &  Southern   Indian  Traction 
Co.,     J.      Insull,      General      Manager,      Xew 
■  Albany,   Ind.,  is  considering  extending  its  in- 
terurli'an  line  from  Jeffersonville  to  the  Wal- 
nut  Rid.^e  cemetery  near  that  place. 
Iowa. 

•J«The  Farley  &  Iowa  Northern  R.  R.  Co.  is 
now  asking  bids  for  the  moving  of  210,000  cu. 
yds.  of  earth  on  its  first  section  of  12  miles 
between  Farley  and  Lu.xembnrg,  la.  Proliles, 
etc.,  are  with  "S.  G.  Durant,  Dyersville,  la. 
This  new  line  is  planned  to  extend  from  Far- 
ley on  the  south  from  a  connection  witli  the 
Illinois  Central  and  Great  Western  railroads 
to  Waukon  on  the  north,  a  distance  of  about 
80  miles.  Construction  estimates  on  this  new 
line  were  completed  last  summer  and  were 
based  on  a  survey  made  several  years  ago  by 
trunk  line  interests,  who,  it  is  understood, 
then  had  plans  in  view  of  building  to  the 
north  from  Farley  practically  over  the  same 
route  the  new  road  has  now  concluded  to 
build  over.  The  new  road  will  tap  a  section 
of  country  rich  in  agricultural  possibilities 
and  will  serve  districts  now  without  adequate 
transportation  facilities. 

The  Cedar  Rapids  &  Iowa  City  Railway 
&  Light  Co.,  Wm.  G.  Dows.  President,  Cedar 
Rapids,  has  surveys  underway  for  its  pro- 
posed interurban  line  between  Cedar  Rapids 
and  Mt.   Vernon. 

The  Iowa  Short  Line  Railroad  Co.  lias  been 
incorporated  at  Wilmington,  Dela..  with  a 
capital  stock  of  $5,000,000,  planning  the  con- 
struction of  a  railroad  in  the  state  of  Iowa. 
The  incorporators  are  S.  E.  Robertson.  M.  L. 
Rogers  and  H.  W.  Davis,  Wilmington,  Del. 

Kansas. 

The  Kansas  City'&  Fort  Scott  Electric  Ry. 
Co.  has  surveys  underway  in  Linn  County 
near  Pleasanton.  and  has  already  completed 
surveys  through  Wyandotte.  Johnson  and 
Miami  counties.  This  company  proposes  to 
build  an  electric  line  from  the  end  of  the 
Metropolitan's  Rosedale  line  in  a  straight  line 
south  to  Fort  Scott.  The  right  of  way  is 
being  donated  by  farmers  through  whose  land 
it  runs  and  the  farmers  are  to  capitalize  the 
road.  It  is  expected  the  line  will  connect  at 
Fort  Scott  with  the  Joplin-Pittsljurg  electric 
railway,  which  now  e.xtends  to  Mulberry,  17 
miles  from  Fort  Scott.  A  connection  between 
the  two  lines  would  afford  through  trolley 
connection  with  the  mining"  district  of  Kan- 
sas and  Missouri.  The  officers  of  the  com- 
pany are  as  follow-s :  W.  T.  Quarles,  Stanley. 
Kan.,  president:  J.  Frank  Smith,  postmaster 
of  Pleasanton,  Kan.,  vice  president :  W.  E. 
Brooks,  mayor  of  Fort  Scott,  secretary;  John 
C.  Forester,  secretary  Fort  Scott  Industrial 
."Association,  assistant  secretary;  J.  H.  Schra- 
,  der,  Stanley,  Kan.,  treasurer, 
I  At  the  annual  meeting  of  the  stockholders 
1  of  the  Topeka  Southwestern  Ry.  Co.  at  the 
office  of  C.  K.  Holiday,  Topeka.  Kan.,  it  was 
announced  that  the  necessary  capital  was  not 
available  for  the  construction  of  a  line  from 
Topeka  to  Council  Grove  and  nothing  definite 
'  had  been  decided.  The  stockholders  chose  a 
new  hoard  of  directors  for  the  current  year. 
The  officers  chosen  are  C.  K.  Holliday,  To- 
peka, president ;  W.  H.  Davis,  Topeka,  first 
vice  president ;  W.  H.  Melrose,  Eskridge, 
second  vice  president ;  E.  B.  Merriam.  Tope- 
ka, secretary  and  treasurer.  The  executive 
committee  includes  C.  K.  Holliday,  W.  H. 
Davis.  E.  B.  Merriam,  W.  C.  Stephenson  of 
;  Topeka.  and  W.  H.-  Melrose,  Eskridge ;  W. 
I F.  Shamleffer,  Council  Gro\x,  and  John  R. 
Tomson  of  Dover.  The  attorney  is  Edward 
I  A.  Austin  of  Topeka.  The  new  board  of  di- 
I  rectors  includes:  From  Topeka,  C  K.  Holli- 
|f'ay.  C.  W.  Merriam,  E.  B.  Merriam.  E.  H. 
Crosby,  H.  A.  Auerbach,  W.  C.  Stephenson, 
W.  L.  Tavlor,  W.  H.  Davis,  George  W. 
Crane,  H,  W.  Mc.-Vfee.  Peter  Heil  and  E.  A. 
.A.ustin ;  Dover,  T.  B.  Babst.  John  R.  Tomson ; 
Eskridge,   W,    H.    Melrose,   W.    C    Hamilton, 


M.  (,.  I..KC.  A.  J.  .^k.  on:  C  .uncil  Grove.  W. 
.S.    .^haiuieltcr.   .\.    .M  <,r.   Jr.,   J.   M.  Miller. 

Kentucky. 

The  Louisville  Ry,  i  ....  r.  U.  .Minarv,  Su- 
pernueudent  ci  lniistru>ti..n.  .flii  W.  Jelifcrsun 
St.,  Louisvdle,  Ky,.  lias  secured  two  new  car 
line  franchises  at  Louisydlc.  One  is  for  a 
crosstown  route  across  the  southern  part  of 
the  city,  running  tlirouah  ( >:ik  St..  and  pro- 
viding another  line  across  Louisville.  The 
"ther  fr;inchise  is  lor  a  line  out  the  Bards- 
town- road,  from  Bonnycastle  .-\vc.  to  Doug- 
las Blvd.  TIk-  crosstown  line  will  1)c  7  miles 
long,  and  it  is  understood  that  the  company 
will  place  its  orders  for  rails  at  once,  anil 
coininence  hiving  them  as  soon  as  the  weather 
permits,  .after  their  arrival. 

The  I'Vankfort  &  Ouenton  Tractiini  Co.  is 
l-eing  organized  and  will  h:ive  prelimiiiarv  sur- 
veys made  for  a  traction  line  between  Frank- 
fort and  Oweiiton.  Charles  Sirolher,  Owen- 
toii,   Ky.,   is   interested. 

iMiHowiiig  the  awarding  of  the  first  10 
miles  of  grading  on  the  Lewisburg  &  North- 
ern R.  R,  to  Walton,  .McDowell  &  Co.,  Nash- 
ville. Tenn,.  as  mentioned  in  our  last  issue, 
it_  is  reported  that  J.  H.  Peyton.  Louisville, 
Kv,,  assistant  to  the  president  of  the  Louis- 
ville iS:  Nashville  R.  R.  and  chief  engineer  of 
the  I.ewisliurg  &•  Northern,  a  subsidiary  com- 
pany, will  let  contracts  from  Nashville  to 
.\tliens  within  a  short  time.  Within  a  very 
few  weeks  it  is  believed  that  the  entire 
contract  for  the  construction  of  the  line  from 
Lewisbur.a,  above  Nashville,  to  Black  Creek, 
in  Jederson  County,  will  have  been  let.  It 
!■;  gathered  that  the  Louisville  &  Nashville 
R.  R.  figures  that  the  work  will  involve  the 
expenditure  of  $1.5,000.000  before  the  double 
track  work  is  completed.  The  contract  let 
will  call  for  the  construction  of  a  viaduct 
one-half  mile  long  over  the  Cumberland  River 
in  a  residence  suburb  of  Nashville.  The  line 
will  run  almost  parallel  with  the  present 
Louisville  &  Na.shville  from  Blue  Creek  to 
Nashville.  It  will  efface  from  the  real  main 
line  territory  the  cities  of  Pulaski.  Columbia. 
Blount  Springs,  Warrion  and  several  other 
places.  While  the  line  will  cut  away  from 
those  places,  the  company  will  provide  ade- 
quate passenger  and  freight  service  for  the 
cities  and  towns  affected  by  the  new  arrange- 
ment. The  new  work  is  to  be  the  begining 
of  a  plan  to  double  track  the  Louisville  & 
Nashville    from   Nashville  to   New  Orleans. 

Louisiana. 

Regarding  the  announcement  that  Kuhn, 
Loeb  &  Co.  had  been  selected  as  the  bankers 
for  the  Chicago  and  Eastern  Illinois  line.  B. 
F.  Yoakum,  chairman  of  the  Frisco  Board, 
has  stated  that  there  was  no  financing  in  con- 
templation for  extensions  or  other  purposes 
at  this  time.  "In  regard  to  the  joint  interest 
of  the  Fri.sco  and  the  Louisville  and  Nash- 
ville in  the  New  Orleans.  Mobile  and  Chicago 
line,  it  is  proposed,"  Yoakum  said,  "to  form  a 
good  through  line  between  Chicago  and  the 
gulf,  both  at  Mobile  and  New  Orleans.  The 
Chicago  and  Eastern  Illinois  will  form  the  line 
between  Chicago  and  the  Ohio  River  and  the 
Louisville  and  Nashville,  and  the  New  Or- 
leans, Mobile  and  Chicago  will  make  up  the 
balance  of  the  way.  The  gap  between  the 
Louisville  and  Nashville  line  and  Middleton. 
Tenn.,  the  northern  terminus  of  the  New  Or- 
leans, Mobile  and  Chicago  line  will  be  con- 
structed by  that  line  or  by  an  extension  of  the 
Louisville   and   Nashville." 

Maine. 

The  Rangeley  Lakes  &  Megantic  R.  R.  is 
understood  to  have  decided  to  have  construc- 
tion work  begun  at  once  on  the  construction 
of  a  line  from  Oquossoc,  the  present  terminus 
of  the  Portland  &  Rangeley  Division  of  the 
Maine  Central  Railroad,  to  Kennebago,  a  dis- 
tance of  10  miles.  It  is  believed  that  eventu- 
ally the  line  will  be  continued  to  Megantic. 
where  connections  may  be  had  with  the  Cana- 
dian Pacific,  giving  the  Maine  Central  direct 
connections  from  Portland  to  Quebec.     T.  L. 


Dunn.    Portland.    Me,,    is    Chief    Engineer    of 
the  Maine  Central  R.  R, 

Maryland. 

The  Western  .Mar\land  Railroad  Co.,  ac- 
cording to  reports,  has  authorized  construc- 
tion of  a  1.5-milc  stretch  of  second  track  be- 
tween Williamspiirt  and  Hancock  on  the 
Hagerstown-Cumlierland  division,  making  a 
total  of  "-'"i  miles  of  ilotible  track  on  the  di- 
vision. .\ddilional  sidings  will  also  be  con- 
structed at  Cumberland  and  Ilagerstow'n.  H. 
R,   Pratt.    B:iltiniore.   .Md.,   is   Chief   Engineer. 

.•\  bill  has  been  introduced  in  the  state  leg- 
islature by  Representative  Marhury  of  Prince 
George's  County  providing  that  the  charter  of 
the  Washington,  Potomac  &  Chesapeake  Ry. 
Co.  be  not  forfeited  because  it  has  failed  to 
build  the  number  of  miles  of  road  as  called 
for  by  the  law.  It  is  stated  that  the  company 
has  secured  sufficient  financial  assistance  to 
begin  pushing  the  work  of  extending  the  rail- 
road from  Washington  to  Point  Lookout,  in 
St,  Mary's  County.  The  bill  provides  that  the 
railroad's  charter  be  not  forfeited,  providing 
that  within  eight  months  after  the  passage  of 
the  bill  the  company  shall  have  built  five  miles 
of  road  and  that  it  build  five  additional  miles 
each   succeeding  year. 

Massachusetts. 

The  (jrand  Trunk  Ry,,  through  its  subsid- 
iary company,  the  Southern  New  England  Ry, 
Co.,  has  petitioned  the  state  legislature  for 
leave  to  enter  Boston  from  the  northwest, 
coming  down  through  New  Hampshire.  A 
further  part  of  the  same  petition  is  that  the 
Palmer  extension  may  have  authority  to  enter 
the  city  of  Worcester.  By  these  petitions  the 
railroad  has  asked  permission  to  construct  a 
road  from  a  point  on  the  Central  Vermont 
railway  in  the  Connecticut  valley,  across  New 
Hampshire  and  Middlesex  county,  to  Boston, 
and  also  to  build  a  line  from  Blackstone  to 
Boston,  another  from  Douglas  to  Worcester, 
and  petitions  for  authority  to  own  and  operate 
steamships.  The  Southern  New  England  Ry. 
was  originally  organized  to  build  a  branch 
line  from  the  Central  Vermont  Ry.  at  Palmer. 
Mass.,  to  Providence,  R.  I.  Surveys  for  this 
branch  have  been  made  and  it  is  understood 
that  all  arrangements  have  been  completed  so 
that  construction  work  can  be  started  in  the 
spring.  H.  R.  Safford,  Montreal.  Que.,  is 
Chief  Engineer  of  the  Grand  Trunk  Ry. 

The  plans  of  the  Grand  Trunk  Ry.  for 
securing  an  extension  of  its  lines  to  Boston, 
Mass.,  in  accordance  with  the  petition  now 
before  the  state  legislature,  as  mentioned  else- 
where in  this  column,  will  call  for  a  large 
amount  of  construction  work.  The  plans  are 
understood  to  call  for  the  building  of  a  line 
from  Windsor,  Vt.,  across  New  Hampshire 
and  Massachusetts  to  Boston,  the  construc- 
tion of  a  branch  from  the  latter  place  to 
Blackstone,  and  a  cross-country  road  from 
Dougl.-is  to  Worcester.  It  is  stated  that  if 
the  legislature  grants  the  rights  asked  for  the 
Grand  Trunk  will  undertake  immediately  the 
location  of  its  lines  and  the  actual  construc- 
tion work  at  the  earliest  possible  date.  It  is 
stated  that  in  surveying  the  route  of  the  pro- 
posed railroad  from  Windsor,  Vt..  to  Boston, 
a  distance  of  not  more  than  130  miles,  the 
engineers  will  aim  for  a  low-grade  line  which 
will  tap  the  mill  cities.  If  the  Massachusetts 
legislature  authorizes  the  construction  of  the 
railroad  the  plans  will  include  entrances  into 
Manchester,  N.  IL,  Lowell  and  possibly  Fitch- 
burg  and  Lawrence.  The  Boston  and  Wind- 
sor main  line  will  be  built  with  a  view  of 
accommodating  the  mill  cities  intervening.  In 
asking  for  the  right  to  build  a  branch  line 
from  Boston  to  Blackstone.  in  order  to  have 
a  railroad  between  Boston  and  Providence  to 
connect  with  the  road  from  Palmer  to  Provi- 
dence, the  Grand  Trunk  contemplates  reach- 
ing the  manufacturing  cities  and  towns  in  the 
Blackstone  Valley.  The  project  of  a  con- 
nection between  Douglas  and  Worcester  is 
for  the  purpose  of  giving  the  manufacturers 
in  the  latter  city  direct  communication  by  a 
.single  line  of  railroad  with  the  Canadian 
West  and   Northwest. 


4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

Surveys  are  being  made  for  the  proposed 
line  of  the  Eufaula  &  Chattanooga  R.  R.  Co. 
from  Pittsview  to  Eufaula.  It  is  expected 
that  these  surveys  will  be  completed  in  six 
or  seven  weeks  and  the  work  then  put  under 
construction.  Maj.  D.  B.  McKenzie,  Eufaula, 
Ala.,  is  the  Engineer. 

The  Georgia  &  Alabama  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $250,000, 
of  which  $10,000  has  been  subscribed.  The 
headquarters  will  be  at  Wedowee,  Randolph 
County,  Alabama,  and  the  company  proposes 
to  build  and  operate  a  railroad  about  50  miles 
long  from  Tallapoosa,  Ga.,  through  Haralson 
County,  Georgia,  and  Cleburne  and  Randolph 
counties,  Alabama,  to  intersect  with  the  main 
line  of  the  A.,  B.  &  A.  at  or  near  Malone, 
Randolpli  Countv.  The  stockholders  are  C. 
R.  Porter,  T.  J. 'Simpson,  J.  C.  Porter,  G.  R. 
Hitchings  and  Alex  T.  Hamilton. 

Arkansas. 

The  Crossett  Lumber  Co.,  Crossett,  Ark., 
is  understood  to  be  considering  extending  its 
railroad  from  its  present  terminus  near  Lacey 
to  Monticello,  Ark. 

The  stockholders  of  the  Kansas  City  & 
Memphis  Ry.  recently  held  their  annual 
meeting  at  Rogers,  Ark.,  and  elected 
the  following  directors  for  the  ensu- 
ing vear :  George  D.  Locke,  J.  W.  Walker, 
R.  C'  Hobbs,  wCb.  Felker,  F.  F.  Freeman, 
M.  Hays,  J.  S.  McLeod  of  Rogers,  Ark.;  A. 
L.  Williams,  Fayetteville,  .\rk.,  and  Dick  Rice, 
Bentonville,  Ark.  The  completion  of  the 
Fayetteville  extension  of  the  road  will  be 
done  about  the  first  of  April,  which  will  give 
the  company  .58  miles  of  road  in  operation. 
Immediately  upon  completion  of  the  Fayette- 
ville' extension,  the  construction  work  will 
continue  toward  ]\Iemphis,  Tenn..  and  Little 
Rock,  .Ark.  The  directors  met  immediately 
following  the  adjournment  of  the  stockhold- 
ers' meeting,  and  elected  the  following  officers 
for  the  ensuing  year :  W.  R.  Felker,  chair- 
man of  the  board;  George  D.  Locke,  president 
and  general  manager ;  A.  L.  Williams  and  J. 
W.  Walker,  vice  president ;  W.  B.  Felker, 
secretary  and  treasurer ;  William  Goodman, 
assistant  secretary ;  R.  C.  Hobbs,  traffic  man- 
ager; W.  W.  JNIoody,  auditor;  Dick  Rice, 
general  attorney ;  M.  Hays,  chief  engineer, 
and  J.  E.  Felker,  purchasing  agent. 

C.  C.  Godman.  Fort  Smith,  Ark.,  General 
Manager  of  the  Webber  Falls,  Shawnee  & 
Western  Ry..  will  probably  confer  with  busi- 
ness men  of  Little  Rock.  Ark.,  on  the  mat- 
ters concerning  the  construction  of  a  railroad 
north  from  Little  Rock,  crossing  at  right 
angles  the  Missouri  &  Xorth  .^.rkansas.  Iron 
Mountain  line  from  the  Ozarks  to  Memphis 
and  paralleling  the  Frisco.  Such  a  line  would 
considerably  shorten  the  distance  from  points 
in  southern  Missouri  and  northern  .Arkansas 
to  Little  Rock. 

.A.  meeting  was  recently  held  at  Stuttgart, 
Ark.,  by  the  Board  of  Directors  of  the  Stutt- 
gart &  Rice  Belt  R.  R.  and  Judge  G.  C. 
Lewis.  Stuttgart,  Ark.,  was  elected  president ; 
M.  Schulter,  Chicago,  vice  president  and 
traffic  manager,  and  J.  W.  Underwood,  Stutt- 
gart, ,Ark.,  secretary  and  treasurer.  .At  the 
same  time  a  meeting  of  the  Board  of  Direc- 
tors of  the  Stuttgart  &  Southern  R.  R.  was 
held,  and  Judge  Lewis  was  also  chosen  pres- 
ident of  this  corporation,  with  J.  I.  Porter, 
Stuttgart.  Ark.,  vice  president,  and  J.  J.  Read- 
ing, auditor  of  the  Rice  Belt,  secretary.  The 
Stuttgart  &  Southern  is  a  line  proposed  to 
extend  from  Stuttgart  south  to  the  Arkansas 
River,  penetrating  a  rich  farming  and  tim- 
ber section.  The  project  is  meeting  with 
much  encouragement,  and  the  line  will  prob- 
alilv  be  built  in  the  near  future. 

C.  W.  Dodson.  General  Superintendent  of 
the   Memphis.   Dallas   &  Gulf   R.   R.,  has   an- 


nounced in  Nashville,  Ark.,  that  work  on  the 
Hot  Springs  extension  from  Murfreesboro  is 
progressing  nicely.  Contractor  T.  H.  Slater 
has  practically  completed  Miles  One  and  Two 
and  will  shortly  move  his  outfit  to  Five  and 
Six.  W.  J.  Murphy  will  have  Three  and 
Four  completed  in  a  short  time  and  will  take 
up  Seven  and  Eight.  More  contracts  will 
probably  be  let  as  soon  as  the  weather  im- 
proves. 

Calitorma, 

®R.  H.  VanSanta  and  Shirley  Houghton, 
San  Francisco,  have  been  awarded  the  con- 
tract for  constructing  a  15-stall  roundhouse  at 
Riverbank  near  Modesta  for  the  Santa  Fe 
system.  Work  has  been  started  and  the  con- 
tract calls  for  its  completion  by  .April  30.  Pro- 
vision is  to  be  made  for   10  extra  stalls. 

®Maney  Bros,  of  Boise,  Idaho,  have  taken  a 
subcontract  from  the  Mallon-Yoke  Co.,  Prince- 
ton, Cal.,  on  the  grading  work  of  the  Colusa 
and  Hamilton  City  branch  of  the  Southern 
Pacific,  and  have  established  camps  near  Ham- 
ilton City  for  this  work. 

®The  Mallon-Yohe  Co.,  which  has  the  con- 
tract for  grading  the  Colusa-Hamilton  City 
branch  of  the  Southern  Pacific  Ry.,  men- 
tioned in  our  last  issue,  is  preparing  to  start 
work  at  once  and  push  it  to  completion.  From 
1,500,000  to  1.800,000  cu.  yds,  of  earth  are  to 
be  moved.  .About  500  mules  and  150  men  will 
be  put  on  the  job.  The  road,  which  runs 
from  Harrington  in  Colusa  County  on  the 
main  stem  of  the  Southern  Pacific  to  Hamil- 
ton City,  on  the  Sacramento  River  in  Glenn 
County,  is  61  miles  in  length.  The  line  is 
known  to  the  Southern  Pacific  as  the  "Beet 
Line." 

It  is  reported  that  the  Santa  Fe  Railway 
System  will  shortly  commence  the  con- 
struction of  a  reinforced  concrete  freight 
shed  estimated  to  cost  $100,000,  at  San  Diego, 
Calif. 

The  following  minor  improvements  are  con- 
templated by  the  Santa  Fe  system  in  Califor- 
nia :  Installation  of  water  plant  at  High 
Grove,  cost  covered  by  an  appropriation  of 
$5,000 ;  the  extension  and  repair  of  wharf 
warehouse  at  Stockton,  to  cost  $2.800 ;  con- 
struction of  two  tracks  to  serve  the  Gate  City 
Ice  and  Precooling  Co.  at  San  Bernardino, 
approximate  length  2,.3.50  ft.  each ;  construc- 
tion of  track  at  Gate  City  to  serve  the  Gate 
Citv  Ice  and  Precooling  Co.,  at  a  cost  of 
$1,765. 

Colorado. 

In  a  recent  visit  to  Denver  B.  F.  Bush,  the 
newly  elected  President  of  the  Denver  &  Rio 
Grande  R.  R.,  stated  that  there  was  "plenty 
of  money"  with  which  to  make  all  necessary 
or  needful  improvements  in  the  Denver  &  Rio 
Grande  R.  R..  and  that  such  improvements, 
"if  any  were  needed,"  would  be  made  imme- 
dately. 

The  San  Luis  Southern  Ry..  F.  E.  Brooks, 
President,  Colorado  Springs.  Colo.,  is  consid- 
ering extending  its  line  south  from  its  present 
terminal  and  has  surveys  under  way  for  this 
purpose. 

It  is  believed  here  in  Denver  that  the  Hud- 
son-Greelev  cutoff  of  the  Burlington  route 
will  probably  be  started  some  time  during  this 
summer  and  that  rails  will  be  laid  on  the  grade 
already  completed  between  Thermopolis  and 
Powder  River,  Wyo.,  thereby  practically  com- 
pleting  the   coast-to-gulf   line. 

.Another  conference  of  officials  of  the  rail- 
roads interested  in  the  union  depot  project  is 
to  be  held  shortly  and  it  is  expected  that  defi- 
nite action  on  the  plans  for  the  new  station 
will  be  taken.  In  the  meantime  H.  W.  Cowan, 
Denver.  Chief  Engineer  of  the  Colorado  & 
Southern,  chairman  of  the  engineers'  com- 
mittee, has  called  the  meeting  of  the  various 
ensineers  at  Denver  instead  of  Omaha  as 
originally  planned  in  order  to  facilitate  a  de- 


cision on  certain  features  of  the  proposed 
plans.  Those  who  will  be  in  attendance  will 
be  F.  T.  Darrow,  Lincoln,  Neb.,  representing 
the  Burlington :  R.  L.  Huntley,  Omaha,  the 
Union  Patific ;  J.  S.  Owyn.  Denver,  the  Den- 
ver &  Rio  Grande ;  C.  F.  W.  Felt,  Topeka,  tJie 
Santa  Fe,  and  J.  B.  Barry,  Chicago,  the  Rock 
Island. 

The  Santa  Fe  system  has  appropriated 
$109,000  to  cover  cost  of  widening  cuts  and 
fills  to  standard  width  to  receive  ballast  and 
insert  12  ins.  of  slag  between  La  Junta  and 
Nepesta,  Colo. 

Florida. 

The  Atlantic  Coast  Line  Ry.,  E.  B.  Pleasant, 
Chief  Engineer,  Wilmington,  N.  C,  is  mak- 
ing good  progress  in  buying  the  right  of  way 
for  its  proposed  connecting  lines  from  Dun- 
nellon  to  Oldtown,  42  miles,  and  from  Perry 
to  Monticello,   33  miles. 

Georgia. 

The  Atlanta,  Waycross  &  Northern  R.  R. 
has  completed  surveys  for  its  projected  200 
mile  extension  from  Kingsland,  Ga.,  to  Fort 
Valley,  Ga.  Bonds  for  construction  purposes 
are  now  on  the  market.  Contracts  have  not 
been  let  as  yet.  D.  G.  Edwards,  Plain  field,  N. 
J.,  is  chief  engineer.  L.  Johnson,  31  Marys, 
Ga..  is  president  and  general  manager. 

Davis  &  Hughes  Bros.,  who  have  the  con- 
tract for  grading  the  first  seven  miles  of  the 
Green  County  R.  R.,  which  will  run  from 
Apalachee  to  Monroe,  Ga.,  have  started  work. 
The  contract  calls  for  seven  miles  of  grading 
from  Bostwick  to  Goodhope,  in  Walton 
County,  Georgia,  and  for  the  completion  of 
this  grading  in  60  days.  While  this  seven 
miles  is  let  for  actual  building  now,  it  is  the 
purpose  of  the  company  to  extend  the  line 
at  both  ends.  The  terminus  will  be  at  Good 
Hope  temporarily,  but  the  road  is  to  be  pushed 
on  to  Monroe  and  then  to  Loganville  on  the 
Seaboard  Air  Line.  On  the  other  end '  the 
road  will  be  extended  from  Apalachee  on  the 
Centra!  of  Georgia,  southward  to  Greensboro 
and  Sparta.  At  Monroe  the  road  will  tap  the 
Georgia  R.  R.  and  the  Gainesville  Midland,, 
at  Apalachee  it  will  tap  the  Central  road  and 
at  Greensboro  it  taps  the  Georgia  R.  R.  At 
Sparta  it  taps  the  Macon  and  Camak  branch 
of  the  Georgia  R.  R.  The  territory  through 
which  this  road  will  go  is  rich  farming  sec- 
tion. W.  D.  Branon.  Bostwick.  Ga.,  is  Vice 
President  and  General  Manager  of  the  rail- 
road. 

Illinois. 

The  Central  Illinois  Ry.  Co..  the  incorpora- 
tion of  which  was  mentioned  in  our  last  issue,' 
proposes  to  construct  a  railroad  from  Haw- 
thorne at  the  outskirts  of  Chicago.  The  line 
will  run  directly  to  Plainfield.  touching  Platts- 
ville.  Wedron,  Dimmick  and  Princeton,  and 
will  then  run  across  the  state  to  Muscatine. 

Engineers  of  the  Elgin.  Joliet  &  Eastern 
Ry.  have  completed  surveys  for  the  proposed 
improvements  at  Rossville,  III.,  including  the 
construction  of  a  new  round  house  to  ac- 
commodate 18  engines.  .A.  Montzheimer, 
Joliet,  III.,  is  Chief  Engineer  of  the  E.  J. 
&  E. 

The  Milwaukee,  Peoria  &  St.  Louis  R.  R. 
Co.  has  increased  the  capital  stock  from  $5.- 
000  to  $2,500,000. 

Indiana. 

®The  H.  E.  Culbert?on  Co..  Citizens'  Bldg.. 
Cleveland.  0..has  the  contract  for  double    track- 
ing  the    Pennsylvania    R.    R.   between   Dublin 
and  Dunreith,  a  distance  of  12  miles.     In  con-    i 
nection  with  this  the  Culbertson  Co.  has  about    f 
50,000  cu.  yds.  of  team  work  which  it  would     " 
be  elad  to  sub-let. 

The  Evansville  Rys.  Co.  has  sscured  the  cap- 
ital for  its  proiected  10-mile  line  from  Evans- 
ville, Ind.,  to  Henderson.  Ky.  The  new  line 
will  be  made  by  electrifying  the  Illinois  Cen- 
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tral  tracks  between  the  above  cities.  The 
Evansville  Rys.  Co.  will  do  this  work  with  its 
own  forces.  W.  A.  Carson,  Evansville,  Ind., 
is  General  Manager. 

The  Louisville  &  Southern  Indian  Traction 
Co.,  J.  Insull,  General  Manager,  New 
Albany,  Ind.,  is  considering  extending  its  in- 
terurhan  line  from  Jeffersonville  to  the  Wal- 
nut Ridge  cemetery  near  that  place. 
Iowa. 

•J*The  Farley  &  Iowa  Northern  R.  R.  Co.  is 

iw  asking  bids  tor  the  moving  of  210,000  cu. 
Js.  of  earth  on  its  lirst  section  of  12  miles 
between  Farley  and  Lu.xemburg,  la.  Profiles, 
etc.,  are  with  'S.  G.  Uurant,  Dyersville,  la. 
This  new  line  is  planned  to  extend  from  Far- 
ley on  the  south  from  a  connection  with  the 
lliinois  Central  and  Great  Western  railroads 
to  Waukon  on  the  north,  a  distance  of  about 
80  miles.  Construction  estimates  on  this  new 
line  were  completed  last  summer  and  w-ere 
based  on  a  survey  made  several  years  ago  by 
trunk  line  interests,  who,  it  is  understood, 
then  had  plans  in  view  of  building  to  the 
north  from  Farley  practically  over  the  same 
route  the  new  road  has  now  concluded  to 
build  over.  The  new  road  will  tap  a  section 
of  country  rich  in  agricultural  possibilities 
and  will  serve  districts  now  without  adequate 
transportation  facilities. 

The  Cedar  Rapids  &  low-a  City  Railway 
&  Light  Co.,  Wm.  G.  Dows.  President,  Cedar 
Rapids,  has  surveys  underway  for  its  pro- 
posed interurban  line  between  Cedar  Rapids 
and   Mt.   Vernon. 

The  Iowa  Short  Line  Railroad  Co.  has  been 
incorporated  at  Wilmington,  Dela.,  with  a 
capital  stock  of  $5,000,000,  planning  the  con- 
struction of  a  railroad  in  the  state  of  Iowa. 
The  incorporators  are  S.  E.  Robertson,  M.  L. 
Rogers  and  H.  W.  Davis.  W'ilniington,  Del. 

Kansas. 

The  Kansas  City'&  Fort  Scott  Electric  Ry. 
Co.  has  surveys  underway  in  Linn  County 
near  Pleasanton,  and  has  already  completed 
surveys  through  Wyandotte,  Johnson  and 
Miami  counties.  This  company  proposes  to 
build  an  electric  Hne  from  the  end  of  the 
Metropolitan's  Rosedale  line  in  a  straight  line 
south  to  Fort  Scott.  The  right  of  way  is 
being  donated  by  farmers  through  whose  land 
it  runs  and  the  farmers  are  to  capitalize  the 
road.  It  is  expected  the  line  will  connect  at 
-Fort  Scott  with  the  Joplin-Pittsburg  electric 
railway,  which  now  extends  to  Mulberry,  IT 
miles  from  Fort  Scott.  A  connection  between 
the  two  lines  would  afford  through  trolley 
connection  with  the  mining  district  of  Kan- 
sas and  Missouri.  The  officers  of  the  com- 
pany are  as  follows :  W.  T.  Quarles,  Stanley. 
Kan.,  president:  J.  Frank  Smith,  postmaster 
of  Pleasanton,  Kan.,  vice  president;  W.  E. 
Brooks,  mayor  of  Fort  Scott,  secretary ;  John 
C.  Forester,  secretary  Fort  Scott  Industrial 
.■\ssociation,  assistant  secretary;  J.  H.  Schra- 
der,   Stanley,   Kan.,   treasurer. 

At  the  annual  meeting  of  the  stockholders 
i  the  Topeka  Southwestern  Ry.  Co.  at  the 
office  of  C.  K.  Holiday,  Topeka,  Kan.,  it  was 
announced  that  the  necessary  capital  was  not 
available  for  the  construction  of  a  line  from 
Topeka  to  Council  Grove  and  nothing  definite 
had  been  decided.  The  stockholders  chose  a 
new  board  of  directors  for  the  current  vear. 
The  officers  chosen  are  C.  K.  Hollidav,' To- 
peka, president;  W.  H.  Davis,  Topeka,  first 
x-ice  president;  W.  H.  Melrose,  Eskridge, 
second  vice  president;  E.  B.  Merriam,  Tope- 
ka. secretarv  and  treasurer.  The  executive 
committee  includes  C.  K.  Hollidav,  W.  H. 
Davis.  E  B.  Merriam,  W.  C.  Stephenson  of 
Topeka,  and  W.  H.  Melrose.  Eskridge;  W. 
F.  Shamleffer,  Council  Gro\^,  and  John  R. 
Tomson  of  Dover.  The  attornev  is  Edward 
A.  .\ustin  of  Topeka.  The  new  'board  of  di- 
rectors includes:  From  Topeka,  C.  K.  Holh- 
nay,  C.  W.  Merriam.  E.  B.  Merriam,  E.  H. 
Crosby,  H.  A.  Auerbach,  W.  C.  Stephenson, 
W.  L.  Taylor,  W.  H.  Davis.  George  W. 
Crane,  H.  W.  McAfee,  Peter  Hei!  and  E.  A. 
.^ustm ;  Dover.  T.  B.  Babst,  John  R.  Tomson  ; 
Eskridge,  W.   H.   Melrose.   W.   C.    Hamilton. 


M.  G.  Lowe,  A.  J.  Skeen ;  Council  Grove,  W. 
S.   Shamleffer,  A.   .Moser,  Jr..  J.   M.  Miller. 

Kentucky. 

The  Louisville  Ry.  Co.,  T.  II.  Minary,  Su- 
perintendent of  Construction.  :ili>  W.  Jetferson 
St.,  Louisville,  Ky.,  has  secured  two  new  car 
line  franchises  at  Louisville.  One  is  for  a 
crosstown  route  across  the  southern  part  of 
the  city,  running  throu.gh  Oak  St.,  and  pro- 
viding another  line  across  Louisville.  The 
other  franchise  is  for  a  line  out  the  Bards- 
town- road,  from  Bonnycastle  .Vve.  to  Doug- 
las Blvd.  The  crosstown  line  will  be  7  miles 
long,  and  it  is  understood  that  the  company 
will  place  its  orders  for  rails  at  once,  and 
commence  laying  them  as  soon  as  the  weather 
permits,  after  their  arrival. 

The  Frankfort  &  Owenton  Traction  Co.  is 
being  organized  and  will  have  preliminary  sur- 
veys made  for  a  traction  line  between  Frank- 
fort and  Owenton.  Charles  .Strother,  Owen- 
ton,  Ky.,  is  interested. 

Following  the  awarding  of  the  first  10 
miles  of  grading  on  the  Lewisburg  &  North- 
ern R.  R.  to  Walton.  McDowell  &'Co.,  Nash- 
ville. Tenn..  as  mentioned  in  our  last  issue, 
it  is  reported  that  J.  H.  Peyton,  Louisville, 
Kv.,  assistant  to  the  president  of  the  Louis- 
ville &  Nashville  R.  R.  and  chief  engineer  of 
the  Lewisburg  &  Northern,  a  subsidiary  com- 
pany, will  let  contracts  from  Nashville  to 
.Athens  within  a  short  time.  Within  a  very 
few  weeks  it  is  believed  that  the  entire 
contract  for  the  construction  of  the  line  from 
Lewisburg,  aliovc  Nashville,  to  Black  Creek, 
in  Jefferson  County,  will  have  been  let.  It 
is  gathered  that  the  Louisville  &  Nashville 
R.  R.  figures  that  the  work  will  involve  the 
expenditure  of  $1.5.000.000  before  the  double 
track  work  is  completed.  The  contract  let 
will  call  for  the  construction  of  a  viaduct 
one-half  mile  long  over  the  Cumberland  River 
in  a  residence  suburb  of  Nashville.  The  line 
will  run  almost  parallel  with  the  present 
Louisville  &  Nashville  from  Blue  Creek  to 
Nashville.  It  will  efface  from  the  real  main 
line  territory  the  cities  of  Pulaski,  Columbia. 
Blourit  Springs.  Warrior,  and  several  other 
places.  \\'hile  the  line  will  cut  away  from 
those  places,  the  company  will  provide  ade- 
ouate  passenger  and  freight  service  for  the 
cities  and  towns  affected  by  the  new  arrange- 
ment. The  new  work  is  to  be  the  begining 
of  a  plan  to  double  track  the  Louisville  & 
Nashville   from   Nashville  to   New  Orleans. 

Louisiana. 

Regarding  the  announcement  that  Kuhn, 
Loeb  &  Co.  had  been  selected  as  the  bankers 
for  the  Chicago  and  Eastern  Illinois  line.  B. 
F.  Yoakum,  chairman  of  the  Frisco  Board, 
has  stated  that  there  was  no  financing  in  con- 
templation for  extensions  or  other  purposes 
at  this  time.  "In  regard  to  the  joint  interest 
of  the  Frisco  and  the  Louisville  and  Nash- 
ville in  the  New  Orleans.  Mobile  and  Chicago 
line,  it  is  proposed.''  Yoakum  said,  "to  form  a 
good  through  line  between  Chicago  and  the 
gulf,  both  at  Mobile  and  New  Orleans.  The 
Chicago  and  Eastern  Illinois  will  form  the  line 
between  Chicago  and  the  Ohio  River  and  the 
Louisville  and  Nashville,  and  the  New  Or- 
leans, Mobile  and  Chicago  will  make  up  the 
balance  of  the  way.  The  gap  between  the 
Louisville  and  Nashville  line  and  Middleton, 
Tenn.,  the  northern  terminus  of  the  New  Or- 
leans, Mobile  and  Chicago  line  will  be  con- 
structed by  that  line  or  by  an  extension  of  the 
Louisville   and   Nashville." 

Maine. 

The  Rangeley  Lakes  &  Megantic  R.  R.  is 
understood  to  have  decided  to  have  construc- 
tion work  begun  at  once  on.  the  construction 
of  a  line  from  Oquossoc,  the  present  terminus 
of  the  Portland  c&  Rangeley  Division  of  the 
Maine  Central  Railroad,  to  Kennebago,  a  dis- 
tance of  10  miles.  It  is  believed  that  eventu- 
ally the  line  will  be  continued  to  Megantic, 
where  connections  may  be  had  with  the  Cana- 
dian Pacific,  giving  the  Maine  Central  direct 
connections  from  iPortland  to  Quebec.     T.  L. 


Dunn,    Portland.    Me.    is    Chief    Engineer    of 
the  .Maine  Central  R.  R. 

Maryland. 

The  Western  Maryland  Railroad  Co.,  ac- 
cording to  reports,  has  authorized  construc- 
tion of  a  1-5-mile  stretch  of  second  track  be- 
tween Williamsport  and  Hancock  on  the 
Ilagerstown-Cumberland  division,  making  a 
total  of  -22  miles  of  dfuible  track  on  the  di- 
vision. .Additional  sidings  will  also  be  con- 
structed at  Cnmberlaiul  and  Hagerstown.  H. 
R.   Pratt.   Baltimore.   .\Id..   is   Chief   Engineer. 

.■\  bill  has  been  introduced  in  the  state  leg- 
islature by  Representative  Marbury  of  Prince 
George's  County  providing  that  the  charter  of 
the  Washington.  Potomac  &  Chesapeake  Ry. 
Co.  be  not  forfeited  because  it  has  failed  to 
build  the  number  of  miles  of  road  as  called 
for  by  the  law.  It  is  stated  that  the  company 
has  secured  sufficient  financial  assistance  to 
begin  pushing  the  work  of  extending  the  rail- 
road from  Washington  to  Point  Lookout,  in 
St.  Mary's  County.  The  bill  provides  that  the 
railroad's  charter  be  not  forfeited,  providing 
that  within  eight  months  after  the  passage  of 
the  bill  the  company  shall  have  built  five  miles 
of  road  and  that  it  build  five  additional  miles 
each  succeeding  year. 

Massachusetts. 

The  (irand  Trunk  Ry..  through  its  subsid- 
iary company,  the  Southern  New  England  Ry. 
Co.,  has  petitioned  the  state  legislature  for 
leave  to  enter  Boston  from  the  northwest, 
coming  down  through  New  Hampshire.  A 
further  part  of  the  same  petition  is  that  the 
Palmer  extension  may  have  authority  to  enter 
the  city  of  Worcester.  By  these  petitions  the 
railroad  has  asked  permission  to  construct  a 
road  from  a  point  on  the  Central  Vermont 
railway  in  the  Connecticut  valley,  across  New 
Hampshire  and  Middlesex  county,  to  Boston, 
and  also  to  build  a  line  from  Elackstone  to 
Boston,  another  from  Douglas  to  Worcester, 
and  petitions  for  authority  to  own  and  operate 
steamships.  The  Southern  New  England  Ry, 
was  originally  organized  to  build  a  branch 
line  from  the  Central  Vermont  Ry.  at  Palmer, 
Mass.,  to  Providence,  R.  I.  Surveys  for  this 
branch  have  been  made  and  it  is  understood 
that  all  arrangements  have  been  completed  so 
that  construction  work  can  be  started  in  the 
spring.  H.  R.  Safford,  Montreal,  Que.,  is 
Chief  Engineer  of  the  Grand  Trunk  Ry. 

The  plans  of  the  Grand  Trunk  Ry.  for 
securing  an  extension  of  its  lines  to  Boston, 
Mass.,  in  accordance  w-ith  the  petition  now 
before  the  state  legislature,  as  mentioned  else- 
where in  this  column,  will  call  for  a  large 
amount  of  construction  work.  The  plans  are 
understood  to  call  for  the  building  of  a  Hne 
from  Windsor,  Vt.,  across  New  Hampshire 
and  ^Massachusetts  to  Boston,  the  construc- 
tion of  a  branch  from  the  latter  place  to 
Blackstone,  and  a  cross-country  road  from 
Douglas  to  Worcester.  It  is  stated  that  if 
the  legislature  grants  the  rights  asked  for  the 
Grand  Trunk  will  undertake  immediately  the 
location  of  its  lines  and  the  actual  construc- 
tion work  at  the  earliest  possible  date.  It  is 
stated  that  in  surveying  the  route  of  the  pro- 
posed railroad  from  Windsor,  Vt.,  to  Boston, 
a  distance  of  not  more  than  130  miles,  the 
engineers  will  aim  for  a  low-grade  line  which 
will  tap  the  mill  cities.  If  the  Massachusetts 
legislature  authorizes  the  construction  of  the 
railroad  the  plans  will  include  entrances  into 
Manchester,  N.  H.,  Lowell  and  possibly  Fitch- 
burg  and  Lawrence.  The  Boston  and  Wind- 
sor main  line  will  be  built  with  a  view  of 
accommodating  the  mill  cities  intervening.  In 
asking  for  the  right  to  build  a  branch  line 
from  Boston  to  Blackstone.  in  order  to  have 
a  railroad  between  Boston  and  Providence  to 
connect  with  the  road  from  Palmer  to  Provi- 
dence, the  Grand  Trunk  contemplates  reach- 
ing the  manufacturing  cities  and  towns  in  the 
Blackstone  Vallej'.  The  project  of  a  con- 
nection between  Douglas  and  Worcester  is 
for  the  purpose  of  giving  the  manufacturers 
in  the  latter  city  direct  communication  by  a 
single  line  of  railroad  with  the  Canadian 
West   and   Northwest. 


•J*  indicates  work  now  open  for  bids.    <f>  indicates  a  contract  let  recently. 
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Minnesota. 

®Erickson  &  Long.  Cloqucl,  Minn.,  liave 
work  well  along  on  their  contract  for  con- 
strncting  two  miles  of  track  from  the  Haw- 
kins Junction  for  the  Great  Northern  Ry. 

The  Scanilinavian  R.  R.  Co.,  projecting  ;i 
■_' 1-mile  line  from  Rushton  on  the  Great  North- 
ern R.  R.  to  Lake  Sheteh.  is  understood  to 
lie  planning  to  have  construction  work  started 
in  the  spring.  Surveys  for  this  line  have 
l)een  completed  as  was  noted  in  our  Nov.  2!i 
issue.  John  Bond.  Marshall.  Minn.,  is  Presi- 
dent. 

Some  idea  of  the  plans  of  Minneapolis  & 
St.  Louis  Ry.  for  its  extension  work  is  given 
in  a  circular  recently'  issued  by  Newman  Lrb. 
President  of  the  road.  An  outline  of  these 
plans,  according  to  the  circular,  is  as  follows; 
The  western  terminus  of  the  road,  at  Le 
Beau,  S.  D.,  on  the  Missouri  River,  has  no 
western  connection.  On  the  south  the  Iowa 
Centra!  at  Albia  connects  with  the  Wabash 
R.  R.,  which,  while  interchanging  traffic  on 
friendly  terms,  has  other  connections  to  serve 
as  well.  Under  these  conditions  the  proper- 
ties were  dependent  almost  solely  upon  the  de- 
\elopment  anil  prosperity  of  the  immediate  ter- 
ritory served,  and  were  highly  competitive  and 
without  proper  advantage  of  their  l,-"i(iO  miles 
as  a  connecting  link  to  territory  beyond  their 
own  termini.  Notwithstanding  these  adverse 
conditions,  the  gross  earnings  have  been 
steadily  increasing,  exception  being  limited  to 
two  unusual  crop  failures  recently.  The  ex- 
tension to  the  International  Canadian  boun- 
dary now  contemplated  will  enable  the  com- 
pany to  add  to  its  tonnage  the  business  to  and 
from  the  Canadian  Northwest.  A  connection 
is  contemplated  with  the  Missouri.  Kansas  & 
Texas  at  or  near  Moberly.  Mo.,  which  will 
make  a  north  and  south  line  from  Canada  to 
the  Gulf,  adding  still  more  tonnage  movement 
without  any  corresponding  increase  in  the 
overhead  or  terminal  charges.  The  extension 
to  the  Canadian  liorder  will  take  about  eigh- 
teen months  to  build.  The  connection  with 
the  Katy  will  be,  it  is  intended,  provided 
throu.gh  trackage  contracts.  .Vrrangements 
are  also  under  consideration  for  making  the 
Peoria  line,  by  a  very  modest  amount  of  new 
construction  and  by  connections  at  Peoria,  an 
east  and  west  line  to  Omaha. 

It  is  reported  that  the  Backus-Brooks  Co.. 
Andrus  Bldg.,  Minneapolis,  Minn.,  has  under 
consideration  the  building  of  a  new  railroad 
from  International  Falls  to  Thief  River  Falls, 
a  distance  of  160  miles.  It  is  intimated  that 
concern's  railroad  interests  are  being  bonded 
for  $;!,000,Onfl  with  this  project  in  view,  and 
that  preliminary  surveys  have  been  already 
made,  with  the  object  of  beginning  work  at  as 
early  a  date  as  possible.  The  line  would  be  an 
extension  of  the  Minnesota,  Dakota  &  West- 
ern, which  now  skirts  the  Rainy  River  for  22 
miles  to  Loman  and  is  operated  as  a  logging 
road  by  the  International  Lumber  Co.,  a 
Backus-Brooks  subsidiary.  From  Loman  it 
would  pass  through  Koochiching,  Beltrami. 
Marshall  and  Red  Lake  counties,  to  Thief 
River  Falls,  practically  making  a  cross  rail- 
way for  the  northern  portion  of  this  state. 
It  would  open  up  for  development  an  entirely 
new  heavily  timbered  country,  with  a  terri- 
tory varying  from  20  to  .5(1  miles  on  either 
side  at  present  unserved  by  any  road.  At 
Thief  River  h'nlls  it  would  connect  with  the 
Great  Northern  and  the  .Soo  line,  thus  afiford- 
in.g  another  outlet  for  the  Backus-Brooks 
paper  and  lumber  jirodncts, 

Mississippi. 

The  Mobile  &  Ohio  R.  R.  has  purchased  1". 
acres  of  land  in  the  .Armour  addition  of  Meri- 
dian and  will  install  switching  tracks  and 
shops  facilities  to  cost  $2.50,()Oit.  I!.  A.  Wood. 
Moliile.  .Ma.,  is  Chief  Engineer. 

In  answer  to  an  inquiry  of  the  City  Coun- 
cil of  Biloxi.  President  B.  1".  Winchell  of 
the  Frisco  has  stated  that  the  company  was 
not  contemplating  extending  the  line  to  Biloxi 
or  Bay   St.   Louis  at  present. 


Missouri. 

To  co\er  the  cost  of  repairing  ;i  slide  and 
linilding  berms  at  bridges  453  and  4-50,  Mis- 
si  mri  division,  and  at  bridge  No.  482,  Missouri 
division,  the  Santa  Fe  system  has  appropriated 
$18,tK"i. 

The  Kansas  City  Terminal  Ry.  Co.,  J.  V. 
Ilanna,  Chief  Engineer,  Kansas  City,  Mo.,  is 
reported  to  have  awarded  the  contract  for 
retaining  walls  along  the  Belt  Line  tracks 
from  Grand  Ave.  east  to  18th  St..  and  for 
concrete  abutments  for  thirteen  viaducts  be- 
tween these  two  points.  The  contract  amounts 
to    about   $.500,000. 

.•\s  mentioned  in  rmr  last  issue,  the  Mis- 
souri. -Arkansas  &  Gulf  Ry.  has  executed  a 
mortgage  to  the  St.  Louis  L'liion  Trust  Co. 
to  secure  an  issue  of  $1,600,000  of  -5  per  cent 
gold  bonds  to  provide  funds  for  the  comple- 
tion of  the  Ozark  Short  Line  from  Rolla  to 
Bakersfield,  Mo.  Work  has  begun  on  the 
first  eight  miles  of  the  line,  wdiich  will  tra- 
verse Phelps.  Dent.  Texas.  Howell  and  Ozark 
counties.  The  line  will  pass,  through  one  of 
the  richest  farming  sections  of  the  Ozark 
country,  not  heretofore  touched  by  railroad, 
and  when  completed  will  be  125  miles  long. 
The  section   is  now  reached  by  stage  coach. 

Kansas  City.  Mo.,  and  Vicinity. 

(  REGUr..\R   CORRESPONDENCE.  I 

®J.  B.  Dorris  was  awarded  about  150,000 
yds.  of  team  work  by  the  Kansas  City  South- 
ern Ry.  Co.  in  Oklahoma.  Mr.  Dorris  will  do 
the  work  with  his  own  forces  entirely  and  ex- 
pect:, to  start  on  his  contract  as  soon  as  the 
weather  will  permit.  The  work  lies  near  Bal- 
lard, Okla.,  and  is  adapted  to  graders. 

Wyandotte  county  will  spend  more  than 
$40,00(1  for  macadamizing  roads  in  the  county 
this  year ;  $0,000  of  this  amount  will  be  spent 
in  preparing  the  Leavenworth  road  bed  so  the 
Leaven  worth-Kansas  City  (Kas. )  road  can  be 
iinished  by  the  convicts.  The  commissioners 
will  grade  the  road  and  furnish  the  stone  with 
which  it  will  be  macadamized.  The  work  will 
start  as  soon  as  the  weather  permits.  Thr 
commissioners  Avill  also  spend  $27,000  on  the 
Muncie-Bonner  Springs  road.  That  amount 
will  cover  the  cost  of  macadamizing  the  road 
between  Muncie  and  Edwardsville,  three  and 
i>iie-half  miles.  Contracts  for  this  work  also 
will  be  awarded  .soon.  What  other  money  is 
sjient  will  be  for  the  macadamizing  of  the 
Reidy  road.  The  commissioners  intend  to 
start  macadamizing  the  road  at  Indian  Springs, 
a  mile  west  of  the  city  limits,  and  continue  the 
work  as  far  as  the  money  will  last.  The.v  in- 
tend eventually  to  macadamize  the  road  to  the 
end.  Samuel  Clark,  county  commissioner,  said 
I  he  commissioners  are  expecting  more  road 
wiirk  to  be  done  this  year  than  ever  before, 
because  of  the  Hodges  law.  The  cost  of  the 
Moore  road,  the  only  road  Wyandotte  county 
has  finished  under  that  law,  proved  to  be  so 
reasonable  to  the  farmers  wlio  paid  for  it, 
Mr.  Clark  said,  that  many  owning  farms  ad- 
jacent to  the  intersecting  roads  are  expected 
to  apply  for  new  roads  this  year. 

Three  possible  extensions  of  the  .Atchison, 
Topeka  &  Santa  I*"e  railway  are  being  dis- 
cussed in  railroad  circles  here,  and  while  there 
is  no  official  confirmation  of  the  proposed 
plans,  railroad  men  assert  that  within  the  next 
two  years  the  Siinta  Fe  will  be  at  work  on  ex- 
tensive building  of  new  lines.  The  three  pro- 
posed extensions  are:  Building  throu.gh  Ar- 
kansas and  to  New  Orleans  from  Joplin,  Mo. ; 
extending  the  Superior  branch  from  Superior. 
Neb.,  to  Grand  Island',  Neb.,  and  possibly 
into  the  Dakotas :  extending  the  Barnard 
Iiranch  from  Barnard  to  Osborne  and  possibly 
f.arther  west.  It  is  known  among  railroad 
men  that  the  Missouri,  Kansas  &  Texas  is 
planning  to  e.xtend  its  branch  from  Junction 
City  northward  to  llie  Dakota  wheat  fieUls.  It 
was  asserted  at  the  time  the  .Missouri,  Kansas 
&  Texas  asked  permission  last  summer  to  issue 
100  millinii  dollars  in  bonds  that  the  buildint; 
of  that  line  would  be  one  of  the  uses  for  part 
of  the  money.  The  .\tchison,  Topeka  &■  Sanl.'i 
Fe  has  had  a  longing  for  an  entry  into  New 
Orleans    and    reports    of    purchases    of    .short 


lines  haxe  been  made  at  various  tune.-.  It  i.- 
asserted  that  the  Santa  F"e  now  has  controll- 
ing interests  in  several  short  lines  in  the  Mis- 
sissippi valley  and  that  practically  half  of  the 
line  from  Joplin  to  New  Orleans  is  constructed 
and  operated  as  separate  railroads.  It  is  also 
asserted  that  the  Santa  Fe  owns  these  lines 
:;nd  will  build  the  connecting  links. 

A  renewed  agitation  in  Kansas  City.  Kas,, 
for  an  electric  line  between  Kansas  City,  Kas.. 
and  Bonner  Springs,  Kas.,  has  resulted  in  the 
undertaking  of  plans  for  building  the  line  next 
year  by  business  men  of  those  two  cities.  The 
men  have  been  working  quietly  the  past  two 
months  sounding  the  sentiment  regarding  the 
line.  One  of  the  representatives  said  enough 
encouragement  had  been  received  to  make  the 
huildin,g  of  the  line  a  certainty. 

Ransom  &  Cook  are  busy  these  days  prepar- 
ing to  start  work  on  their  contract  in  western 
Kansa,s.  They  have  about  60  miles  of  new 
line  to  build  for  the  Santa  Fe  Railway  Co. 
Work  will  start  the  first  minute  that  the 
weather  will  permit.  This  is  for  the  most  part 
admirably  suited  for  Fresno  and  Wheeler  out- 
fits. Contractors  desiring  that  class  of  work 
would  do  well  to  get  in  touch  with  Ransom  & 
Cook  at  Ottawa,  Kas.  This  would  be  par- 
ticularly good  for  contractors  having  outfits 
idle  in  western  Kansas  or  adjacent  to  that 
-,ection. 

Win.  List  is  on  a  trip  to  the  west  coast  to 
look  over  several  propositions  in  that  part  of 
the  country. 

We  regret  to  report  that  W,  P.  Wood  of  the 
firm  of  Wood,  Bancroft  &  Doty  is  reported  as 
seriously  ill  at  his  home  in  Omaha,  Neb.  Pneu- 
monia is  the  trouble.  We  trust  sincerely  to  be 
able  to  report  Mr.  Wood's  complete  recovery 
by  the  next  issue. 

Sten  Lund  reports  that  work  has  started 
nicely  on  the  stripping  proposition  which  is 
being  done  by  the  Sternberg-Lund  Construc- 
tion Co.,  near  Pittsburg.  Kas.  This  company 
has  a  very  large  revolving  shovel  with  which 
to  do  the  work.  The  work  is  all  casting  and 
the  average  depth  of  the  coal  vein  is  about  20 
ft.  below  the  surface.  A  65  ft.  boom  is  used 
nu  the  shovel,  which  enables  the  company  to 
handle  the  material  to  good  advantage 

St.  Louis  Items. 

RV    A.     B.     KOENIC. 

®The  Meyers  Construction  Co.  and  Frank  L. 
Aymond  of  St.  Louis  secured  the  contract 
from  the  Kinser  Construction  Co.  for  driving 
416,000  lin,  ft.  of  piling  on  the  new  levee 
across  the  river  here.  They  will  begin  work 
about  March  1  if  the  ice  and  river  permits. 
The  Griffin  Lumber  Co.  of  St.  Louis  will 
furnish  the  piling. 

®The  Board  of  Local  Improvements  of  East 
St.  Louis  have  let  contracts  for  the  improve- 
ment of  the  sidewalks'  on  Broadway  from 
Fifth  to  Tenth  streets.  Granitoid  walks  will 
be  laid.  The  contract  went  to  the  Murphy 
Construction  Co.,  for  $15..5!'6.75.  The  board 
ordered  City  Engineer  Harper  to  prepare 
plans  and  specifications  for  the  improvement 
of  Fifth  St.,  from  Ohio  to  Collinsville  .Ave., 
and  Sixth  St..  from  Summit  to  Pennsylvania 
-Aves.,  and  over  to  Collinsville  .Ave. 

The  following  changes  are  announced  by 
the  mana.eement  on  the  Frisco  System,  ef- 
fective Feb.  1  :  W.  B.  Drake,  vice-president 
and  general  superintendent  of  the  Frisco  lines 
in  Texas,  and  is  succeeded  by  T.  S.  Pyeatt. 
superintendent  of  the  River  and  Cape  Divi- 
sions of  the  Frisco.  Mr.  Pyeatt  is  succeeded 
by  O.  H.  McCartv,  superintendent  of  the 
-Southwestern  Division  by  W.  G.  Koch,  as- 
sistant superintendent  of  the  Eastern  Divi- 
sion. Mr.  W.  B.  Drake  has  been  with  the 
Frisco  for  a  considerable  period  and  he  re- 
signs to  enter  the  contracting  business.  Mr. 
Pyeatt.  who  succeeds  Mr.  Drake,  entered  the 
service  of  the  Frisco.  May.  1011.  and  was 
formerly  with  the  Pere  Marquette.  Prior  to 
that  time  he  was  with  the  Missouri  Pacific 
during  the  Harding  administration  at  St. 
Louis  headquarters. 

The  Illinois  Traction  system  will  build  dif- 
ferent  new   roads  in   the   near    future  a?   fol- 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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lows:  The  east  and  west  route  as  finally  de- 
termined upon,  begins  at  East  St.  Louis  and 
runs  east  through  CoUinsville,  Troy,  St. 
Jacobs,  Highland,  Beaver  Creek,  Patoka. 
Kinmundy,  Oskaloosa,  Louisville.  Sailor 
Springs,  Xewton  and  Marshall  lo  Tcrre 
Haute,  Ind.  Readers  who  are  familiar  with 
the  railroads  in  Central  Illinois  will  doubtless 
observe  that  this  route  splits  the  territory  be- 
tween the  Vandalia  on  the  north  and  the  Bal- 
timore and  Ohio  Southwestern  on  the  south. 
It  does  not  parallel  existing  steam  roads  like 
many  electric  roads  do.  The  n^irth  and 
south  line,  as  agreed  upon,  runs  south  from 
Springfield,  through  Pawnee,  Raymond,  But- 
ler, Hillsboro,  Donnellson,  Greenville.  Reaver 
Creek,  where  it  crosses  the  east  and  west 
line;  Carlyle,  Posey,  Nashville,  Pinckneyville, 
Duquoin,  Bush,  Herrin,  Marion,  Harrisburg, 
Ridgeway  and  Mount  Vernon,  to  Evansville. 
Ind.  The  entire  .system  is  divided  as  follows: 
From  East  St.  Louis  to  the  crossing  of  the 
two  lines  near  Beaver  Creek  is  called  the  St. 
Louis  Division,  and  is  oO  miles  long.  The 
crossing  is  called  the  St.  Louis  junction.  From 
St.  Louis  Junction  to  Springfield  is  called  the 
Springfield  Division,  and  is  80  miles  long. 
From  St.  Louis  Junction  to  Terre  Haute  the 
division  is  140  miles  long.  From  St.  Louis 
Junction  to  Evansville  is  called  the  Evansville 
Division,  and  is  160  miles  long.  The  line 
from  Herrin.  throu.gh  Carterville  and  Car- 
bondale  to  Murphysboro.  is  called  the  Mur- 
physboro  Division  and  is  20  miles  long.  .Xn 
extension  of  this  division  to  the  Mississippi 
River  is  in  contemplation.  The  St.  Louis  Di- 
vision will  have  a  double  track,  so  that  trains 
from  any  other  division  running  either  w-ay 
can  meet  and  pass  without  side-tracking. 
The  road  is  to  be  built  in  accordance  with  the 
best  railway  practice  today.  It  will  have  85- 
pound  rails,  standard  ties,  reenforced  con- 
crete culverts,  steel  trestles  and  bridges,  the 
best  possible  equipment,  commodious  sta- 
tions and  terminals  and  will  give  hourly  serv- 
ice on  its  local  trains  throughout  this  locality. 
It  is  intended  to  develop  the  coal  and  other 
freight  traffic  and  with  this  end  in  view  the 
entire  system  will  be  equipped  in  the  best 
manner  possible. 

Montana. 

Nels  Roman,  Belt,  Mont.,  who  has  a  sub- 
contract on  the  Great  Northern's  Lewiston- 
Great  Falls  line,  has  shipped  lumber  and 
other  supplies  to  the  camp  site,  7  miles  down 
Spring  Creek.  The  equipment  will  be  shipped 
later.  The  job  includes  considerable  heavy 
rock  work  and  will  require  a  force  of  about 
50  men. 

The  Gilmore  &  Pittsburg  R.  R.  has  had 
surveyors  at  work  cross-sectioning  a  survey 
of  the  road  from  Grant  to  Twin  Bridges  and 
it  looks  very  much  as  if  they  were  trying  to 
get  ready  to  begin  construction  work  as  soon 
as  spring  opens.  This  survey  just  being  com- 
pleted is  a  new  one  that  will  give  a  more  di- 
rect route  from  Horse  Prairie  to  Twin 
Bridges  than  a  previous  route  via  Dillon.  If 
the  road  is  built  over  this  latter  route  it  will 
miss  Dillon  about  10  miles.  The  route  of  the 
new  survey  branches  off  at  Grant,  going  via 
Bannack.  crosses  the  divide  near  George 
Gray's  ranch,  in  the  Grasshopper  valley, 
passed  close  to  Argenta,  through  the  Frying- 
pan  basin  and  hits  the  Beaverhead  valley 
proper  just  below  the  Point  of  Rocks.  T.  H. 
Bacon,   Armstead,    Mont.,   is   Chief   Engineer. 

Nebraska. 

The  sale  of  the  Chicago,  Rock  Island  &  Pa- 
cific Ry.  Co.,  of  $20,000,000  of  bonds,  is  of 
particular  interest  to  Omaha,  as  announce- 
ment has  been  made  that  part  of  the  proceeds 
will  be  used  to  build  additions  to  the  terminal 
properties  in  this  city.  Part  of  the  money 
will  also  be  used  for  the  new  terminals  and 
bridge  across  the  Mississippi  River  at  Mem- 
phis, Tenn..  mentioned  elsewhere  in  this  issue. 

.Arrangements  have  been  completed  with 
Etavid  Richie.  Salina,  Kan.,  attorney  of  the 
Winnipeg.  Salina  &  Gulf  R.  R.,  whereby  the 


mill  fi  s.--\irc-  Uic  .;..ns!ii]Lti..:i  ...i  the  proposed 
north  and  south  hue  thr.iigh  that  place. 

New  Jersey. 

-\  bill  lias  been  iinr.  .liKx-d  \n  the  State  Sen- 
ate to  allow  the  IViinsylvania  R.  R.  Co.  to 
condemn  land  for  .i  riijht  oi  way  across  New- 
Jersey  for  two  a<UliiioiK.l  tracks,  giving  tlic 
corporation  six  in>ttad  of  four.  .\  similar 
measure  was  presented  l.ist  year,  but  it  failed 
in  passage.  The  company  plans  to  facilitate 
its  passenger  and  freight  traffic,  and  if  the 
legislative  consent  i<  secured,  to  acquire  a 
right  of  way  l.^iu  ft.  wide  instead  of  100  ft. 

.•\niong  the  reports  in  New  Jersey  railroad 
circles  is  one  to  the  eltect  that  the  Lehigh 
&  New  England  R.  R.  will  construct  an  18- 
niile  link  between  llainesburg  and  Swarts- 
wood.  N.  J.,  giving  it  access  to  the  New  Eng- 
land states  over  its  new  line.  F.  W.  Gilcreast, 
Mauch  Chunk,  Pa  ,  is  Chief  Engineer  of  the 
company. 

Engineers  of  the  Philadelphia  &  Reading. 
according  to  reports,  are  making  preliminary 
surveys  in  connection  with  .tentative  plans  for 
the  construction  of  the  .\tlaiitic  City  R.  R. 
through  Ventnor  and  Margate  to  Longport, 
N.  J.,  -giving  the  Reading  direct  service  to  the 
low-er  end  of  .Vbsecon   Island. 

New  Mexico. 
The  Santa  I->  system  has  appropriated 
$179,000  to  cover  cost  of  widening  cuts  and 
fills,  doing  ballasting  and  laying  (V)  lb.  rail  be- 
tween Baca  and  Perea  on  the  .-Vubuquerque  di- 
vision. 

New  York. 

Engineers  from  the  office  of  County  Super- 
visor of  Highways.  Frank  E.  Borgardus,  Syra- 
cuse, have  started  preliminary  surveys  for  the 
proposed  switch  from  the  Delaware,  Lacka- 
wanna &  Western  R.  R.  tracks  to  the  Peni- 
tentiary stone  quarries  at  Jamesville.  C.  E. 
Wickham.  Bufifalo,  N.  Y.,  Division  Engineer 
of  the  Lackawanna,  will  be  in  charge  of  the 
work   for  the  railroad. 

The  Public  Service  Commission,  2nd  Dis- 
trict, will  hold  a  hearing  on  Feb.  1  at  the  Court 
House,  Syr.ncuse,  on  the  application  of  the 
Syracuse.  Ringhamton  &•  New  York  R.  R. 
Co.  to  abolish  the  three  grade  crossings  just 
south  of  Jamesville.  The  tracks  are  operated 
by  the  I^ckawanna.  The  highway,  which  is 
to  be  improved  under  the  county  system, 
crosses  the  railroad  at  three  points,  and  it  is 
propo.«ed  to  change  the  route  of  the  road  to 
cut  out  two  of  the  crossings  by  keeping  on 
the  west  side  of  the  tracks.  The  third,  which 
is  furthest  south,  will  be  eliminated  by  an 
overhead  passage.  To  do  this  the  highway 
w-ill  cross  at  a  new  point  where  there  is  now 
a  small  cut,  which  will  m,ake  unnecessary  a 
sharp  grade  at  the  approaches. 

The  New  Central  &  Hudson  River  R.  R. 
may  possibly  begin  work  this  year  on  making 
its  line  4-track  to  Poughkeepsie.  This  work 
would  require  a  considerable  amount  of  exca- 
vation from  the  mountains  facing  the  track 
and  w-ould  also  require  some  little  filling  along 
the  Hudson. 

The  Board  of  Trade  of  Ilion.  N.  Y.,  has 
taken  up  the  matter  of  securing  the  construc- 
tion of  an  electric  built  line  to  that  city.  As 
proposed  the  line  will  be  about  four  miles  long 
and  will  cost  about  $50,000.  John  Harrison  is 
Secretary  of  the  Board  of  Trade. 

North  Carolina. 
®The  Propst  Contracting  Co.,  Charlotte.  N. 
C,  has  been  awarded  the  contract  by  the  Sea- 
board .Vir  Line  Ry.  to  grade  the  tracks  for  the 
Interstate  Chemical  Co.  Three  tracks  will  be 
laid  to  the  plant  of  the  company.  Work  will 
be  started  at  once  and  will  be  completed  by 
March  15. 

North  Dakota. 

Ordinance  has  been  introduced  before  the 
City  Commission  of  Minot,  N.  Dak.,  to  grant 
a  ''O-year  street  railway  franchise  to  Joseph 
Roach,  President  of  the  Second  National 
Bank  James  Johnson,  Erik  Ramstad,  A.  J. 
Brunner  and  L.  J.  Palda.  The  ordinance  pro- 
vides that  three  miles  of  the  system  shall  be 


.   „    Salina  &  Gulf  R.   _ 
citizens  of  Deshler,  Xebr.,  will  subscribe  $-20. 

4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently, 


in  operation  within  three  years,  and  the  bal- 
ance by   Nov.   1,   1918. 

Information  has  been  received  at  James- 
town. N.  Dak.,  that  $ti,000.000  is  available  for 
the  construction  of  the  Midland  Continental 
Ry.,  of  which  H.  L.  Duncombe,  Jamestown, 
N.  Dak.,  is  Assistant  Manager.  The  money 
was  raised  in  Paris  by  officials  of  the  road 
and  active  operations  in  completing  the  line 
will  be  commenced  in  the  early  part  of  April. 
The  amount  raised  will  be  used  on  the  road  . 
from  Jamestown  to  Winnipeg,  and  eventually 
the  line  will  be  extended  to  the  Gulf  of  Mex- 
ico. The  proposed  line  running  through 
North  Dakota  taps  some  of  the  richest  coun- 
try in  the  state  and  will  be  of  inestimable 
value  to  certain  sections  of  the  country  which 
at  the  present  time  are  inaccessible  lo  a  rail- 
road, 

Ohio. 

The  Pennsylvania  R.  R,  has  submitted  its 
plans  to  the  City  Council  of  Piqua.  O.,  for 
the  elevation  of  its  tracks  through  that  city. 
It  is  intended  that  the  work  will  cost  about 
$1, 5110.000.  and  the  company  is  said  to  be  ready 
to  begin  construction  as  soon  as  the  city  has 
approved  the  plans. 

The  Lake  Eric  &  Ohio  River  R,  R,  fs  to 
be  the  name  of  the  railroad  being  organized  at 
Wcllston  as  mentioned  in  our  last  issue.  This 
company  proposes  to  build  a  steam  railroad 
from  Sandusky  to  the  Ohio  River  by  way  of 
Lancaster.  .Mlensville.  Hamdcn  and  Wellston 
to  the  Ohio  River.  The  same  parties  also  pro- 
pose to  erect  large  cement  plants  and  open 
coal  mines.  The  parties  behind  the  new  com- 
panies arc  said  to  have  options  on  large  quan- 
tities of  land  in  Jackson,  Vinton,  Scioto  and 
Lawrence  counties  comprising  over  100,000 
acres.  E.  B.  Bingham,  J.  M.  Partridge  and 
W.  B.  Cherrington,  Wellston,  O.,  are  inter- 
ested. 

A  resolution  has  been  presented  to 
the  city  council  of  Dayton.  O..  provid- 
ing that  the  City  Engineer,  Gaylord  Cum- 
min, prepare  plans  and  specifications  for  the 
construction  of  a  belt  line  around  that  city. 
It  developed  at  a  recent  meeting  of  the  coun- 
cil that  there  was  an  almost  unanimous  senti- 
ment  favorable  to  the  improvement. 

.\ll  work  on  the  Youngstown  &  Northern 
R.  R..  a  short  line  between  the  Ohio  Works 
and  the  McDonald  Mills,  has  been  completed 
and   is  ready   for   operation. 

The  Cleveland-  Barberton  Ry.  Co.,  Joseph 
Breitinger.  promoter,  Schofield  Bldg..  Cleve- 
land. O.,  is  reported  to  be  planning  to  begin 
grading  work  as  soon  as  weather  conditions 
will  permit.  The  company  is  said  to  have 
secured  the  entire  right  of  way  for  its 
projected  170  mile  line.  The  first  section  to 
be  built  will  extend  from  Cleveland  to  Orr- 
ville,  52  miles. 

Oklahoma. 

®T1ie  Fidelity  Construction  Co..  018  Brvant 
Bldg..  St.  Louis,  Mo.,  of  which  J.  W.  Hoff- 
man is  president,  is  reported  to  have  been 
awarded  the  contract  for  constructing  the  new 
lines  of  the  Missouri.  Oklahoma  &  Gulf  Ry. 
in  Oklahoma  and  Texas. 

The  Sand  Springs  Interurban  R.  R.  Co.,  of 
Tulsa,  has  begun  work  on  the  extension  of 
its  interurban  line  through  the  heart  of  the 
city  to  complete  a  belt  line  which  will  touch 
every   railroad   entering   Tulsa. 

Citizens  of  .Alva  have  voted  to  donate  $150,- 
000  to  aid  the  project  of  the  St.  Louis.  Okla- 
homa &  Pacific  R.  R..  to  build  a  new  line  from 
.'\lva  to  Des  Moines.  N.  Mex.,  through  the 
Panhandle  and  by  way  of  Buffalo  and  Hooker. 
It  is  stated  a  French  hanking  firm  of  Paris 
will  provide  the  larger  part  of  the  capital  re- 
quired to  put  through  the  proposition,  which 
will  run  into  several  millions.  The  headquar- 
ters and  the  shops  of  the  company  will  be 
located   at   Alva. 

The  Wichita  Falls  &  Northwestern  R.  R. 
has  been  completed  to  Fort  Supply.  Okla.,  and 
sidings  are  being  installed.  As  soon  as  the 
small  bridge  at  that  place  is  completed  the 
road  will  be  pushed  on  to  May.  15  miles  fur- 
ther up  the  North  Canadian,  where  construe- 
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tion  work  will  stop  for  the  winter.  May  is 
about  50  miles  due  south  of  Englewood,  Kas. 
The  Wichita  Falls  road  is  building  toward 
the  Kansas  line.  Liberal  being  the  objective 
point,  it  is  said.  The  road  will  ultimately  be 
built  into  Denver.  It  now  operates  north  from 
Wichita  Falls,  Texas,  to  Woodward,  Okla.. 
with  branches  from  Altus,  Okla.,  to  Welling- 
ton, Tex.,  and  south  from  Wichita  Falls  5ii 
miles. 

Oregon. 

A  proposition  is  reported  to  be  under  con- 
sideration by  J.  J.  Hill  to  construct  an  inde- 
pendent passenger  depot  and  terminal  for  the 
Great  Northern  and  North  Bank  system  and 
allied  lines  in  Portland,  Ore.  The  improve- 
ment involves  the  bringing  of  all  passenger 
trains  both  steam  and  electric  into  the  terminal 
at  grade. 

Pennsylvania. 

It  is  likely  that  the  Pennsylvania  R.  R.  will 
let  contracts  this  spring  for  the  double  track- 
ing of  its  line  from  Sunbury,  Pa.,  to  Honey- 
port  yard.  Engineers  for  the  company,  since 
the  completion  of  the  Northnmlierland  yards, 
have  been  engaged  on  work  along  the  divi- 
sion from  Sunbury  to  Wilkes-Barre.  Pa.,  look- 
ing to  the  double  tracking  of  the  di- 
vision this  summer.  Deep  and  long  cuts 
into  the  hill  sides  and  filling  in  along 
the  river  wall  be  necessary  for  the  new  track. 
All  the  culverts  and  bridges  built  on  the  di- 
vision during  the  past  eight  years  have  been 
made  wide  enough  to  accommodate  the  extra 
track. 

The  Pennsylvania  &  Maryland  Street  Ry. 
Co.,  Elk  Lick.  Pa.,  is  understood  to  have 
reached  a  decision  regarding  the  extension  of 
its  trolley  line  from  Garrett,  the  present  term- 
inus, to  Johnstown.  Two  routes  for  the  ex- 
tension have  been  under  consideration.  One 
of  these  would  take  the  line  from  Garrett  to 
Berlin,  to  Somerset  and  via  the  Stonycreek 
valley  to  the  lines  of  the  Johnstown  Traction 
Co.  at  Paint  Creek.  Another  route  after  leav- 
ing Somerset  would  take  the  line  to  Boswell 
and  then  down  the  Benscreek,  wdiere  a  junc- 
tion with  the  lines  of  the  Johnstown  Traction 
Co.  system  would  be  effected. 

The  Pennsylvania  R.  R..  Alex  C.  Shand. 
Chief  Engineer.  Philadelphia,  Pa.,  is  having 
plans  prepared  for  a  concrete  pier.  1-50  by 
100  ft.,  which  will  be  erected  at  Christian  St. 
wharf,  Delaware  River,   Philadelphia. 

The  Delaware,  Lackawanna  &  Western 
R.  R.,  G.  J.  Ray,  Chief  Engineer,  Hoboken. 
N.  J.,  will  let  contracts  about  March  1.  for 
'the  grading  w'ork  for  a  new  route  from 
Clarices  Summit  to  Hallstead,  Pa.,  a  distance 
of  about  35  miles.  The  work  will  include 
several  concrete  bridges. 

Tennessee. 

.\  committee  of  tlie  C<immercial  Club  of 
Centreville,  Tenn.,  has  be.gun  a  campaign  to 
secure  the  necessary  right  of  w'ay  in  Hickman 
and  Perry  counties  for  the  extension  of  the 
Middle  Tennessee  R,  R.,  John  White,  Chief 
Engineer.  Williamsport,  Tenn.,  from  Leather- 
wood  to  Perryville.  It  is  stated  that  the  com- 
mittee has  received  assurance  from  eastern 
capitalists  that  as  .soon  as  rights  of  way  had 
been  secured  they  would  take  hold  of  the  pro- 
posed enterprise  and  put  it  through. 

Organization  of  the  Arkansas  and  Memphis 
Railway  Bridge  &  Terminal  Co..  formed  to 
construct  the  proposed  Rock  Island  bridge  and 
terminals  at  Memphis,  was  effected  last  week 
at  a  meeting  in  the  offices  of  Wright  &  Wright, 
attorneys,  in  the  Memphis  Trust  Bldg.  .\ 
board  of  five  directors  was  elected,  as  fol- 
lows: J.  T.  Harahan.  E.  E.  Wright,  J.  A. 
Riechman.  B.  L.  Mallory  and  C.  H.  Raine. 
The  newly  elected  directors  met  immediately 
and  chose  the  following  officers:  J.  T.  Hara- 
han, president ;  George  H.  Crosby,  secretary 
and  treasurer ;  E.  E.  Wright,  vice  president, 
and  W.  H.  Borsie.  assistant  secretary  and 
treasurer.  Mr.  Harahan.  the  president,  for- 
merly was  president  of  the  Illinois  Central 
railroad,  and  maintains  residence  here  and  at 
Chicago.  Mr.  Crosby,  the  secretary  and  treas- 
urer,   is    also    the    secretary-treasurer    of    the 


Rock  Island  board,  and  lives  in  Chicago.  The 
other  directors  are  Memphis  inen.  The  direc- 
tors adopted  constitution  and  by-laws,  and 
formally  accepted  the  charter  issued  by  the 
state  of  Tennessee.  The  company  is  incor- 
porated at  $1,000,000,  but  the  improvements 
will  far  exceed  this  sum. 

The  Southern  R.  R.  is  understood  to  be 
making  good  progress  with  its  plans  for  build- 
ing a  double  track  from  Bulls  Gap  to  a  point 
about  half  way  between  Russellville  and  Alor- 
ristown.  and  a  branch  line  from  there  to  the 
.Asheville  line  near  Roe  Junction. 

Texas. 

•j^nids  will  be  received  until  noon,  Feb,  5, 
by  H.  B.  Gushing,  Chief  Engineer  Construc- 
tion, Houston,  Tex,,  for  the  construction  of 
the  ro.Tdbed  of  Stone  City-Giddings  branch 
from  the  East  Yegua  River  to  the  town  of 
Caldwell.  Tex.,  a  distance  of  about  10  miles. 
The  work  will  require  the  removal  of  about 
275.000  cu.   yds.   of   material. 

®Sam  Robertson,  San  Benito.  Tex.,  has  been 
awarded  a  contract  by  Theodore  F.  Koch. 
Houston,  Tex.,  for  building  the  railroad  from 
Rivera  to  Rivera  Beach,  mentioned  in  our  Jan. 
10  issue.  The  line  will  be  nine  miles  long, 
and  .300  tons  of  steel  rails  for  it  have  already 
been  purchased. 

-Surveys  for  the  Fort  W^orth-Cleburne  inter- 
urban  line  were  completed  to  Cleburne  on 
Jan.   15. 

The  Panhandle,  Pecos  River  &  Gulf  R.  R. 
projecting  a  :i50-mile  line  froin  Farwell.  Tex., 
to  Pecos,  Tex.,  and  from  Texico,  N.  Mex., 
to  the  Colorado  coal  fields,  has  completed  sur- 
veys for  the  first  150  miles  and  has  secured 
about  70  per  cent  of  the  construction  capital. 
The  construction  work  is  now-  open  for  bids. 
M,  J.  Healy,  Texico.  N,  Mex.,  is  President. 

Northern  capitalists  have  made  a  proposition 
to  the  cities  of  Brenham  and  LaGrange  look- 
ing to  the  construction  of  an  interurban  line 
between  the  two  places. 

.\ccording  to  the  terms  of  an  agreement 
signed  recently  with  the  City  Council  of  San 
.\ngeIo.  the  San  Angelo  Street  Ry.  Co.,  J.  D. 
Suggs,  Vice  President,  San  Angelo,  will  build 
two  miles  of  additional   lines  in  the  city. 

The  St.  Louis  Southwestern  Ry..  C.  D. 
Purdon,  Chief  Engineer,  Tyler.  Tex.,  has 
negotiations  underway  for  securing  additional 
land  at  Hamilton  on  which  to  erect  a  new 
depot  and  for  additional  tracks.  It  is  ex- 
pected that  about  $100,000  will  be  expended. 

The  Gulf,  Texas  &  Western  Ry.  Co..  B. 
B.  Cain,  Genera!  Manager.  Dallas,  has  laid  a 
proposition  before  the  citizens  of  Mineral 
Wells  for  the  construction  of  about  20  miles 
of  road  from  Jacksboro  to  a  connection  with 
the  Weatherford,  Mineral  Wells  and  North- 
western, at  or  near  Oran. 

The  Quanah.  Acme  &  Pacific  Ry.  has  com- 
pleted surveys  for  its  projected  50  mile  ex- 
tension from  Paducah,  Tex.,  to  Plains.  The 
date  for  letting  construction  contracts,  how- 
ever, is  indefinite.  Sam  Lazarus,  St.  Louis. 
Mo.,  is  president,  and  C.  E.  Ensminger, 
Quanah,  Tex.,  is  chief  engineer. 

The  following"  minor  improveinents  are  con- 
templated by  the  Santa  Fe :  Construction  of 
spur  tracks  on  Fourth  St.  at  Fort  Worth,  cost 
$-1,000,  covered  by  appropriation ;  construction 
of  raised  concrete  platform  and  brick  storage 
bouse  at  Galveston,  to  cost  $21,000,  cost  cov- 
ered by  appropriation;  construction  of  train 
supply  houses  at  Temple  and  Brownwood ; 
construction  of  transfer  track  at  McGregor; 
increase  of  drainage  facilities  at  Somerville. 
estimated  cost  $3,200;  construction  of  spur 
track  and  cotton  platform  at  Pettibone. 

Virginia. 

The  Virginia  Railway  &  Power  Co..  T.  Nor- 
man Jones,  Jr.,  Engineer,  Richmond,  Va.,  is 
considering  the  extension  of  its  Moran  Ave. 
line  at  Norfolk  to  serve  the  Greater  Ghent 
section  of  that  city. 

Washington. 

Bids  were  opened  Jan.  10  by  the  Board  of 
Public  Works  of  Seattle  for  constructing  Di- 
vision   .\    of   the   municipal    electric   car   line. 


the  work  including  about  7%  miles  of  track, 
the  bids  received  being  as  follows :  Jahn 
Construction  Co..  Seatle,  $148,927;  GrafT  Con- 
.-^truction  Co.,  Seattle,  $172,488;  Stillwell  Bros., 
Seattle,  $211,800.  A.  R.  Dimmock  is  City 
Engineer. 

It  is  rumored  at  Wallace.  Idaho,  that  the 
Chicago,  Milwaukee  &  Puget  Sound  R.  R.  is 
preparing  to  enter  the  Coeur  d'Alenes  and  to 
build  an  extension  to  Spokane,  Wash.,  and 
that  surveyors  are  already  locating  a  route. 
According  to  the  rumor,  this  transcontinental 
road  has  taken  an  option  on  the  right  of  way 
and  concessions  of  the  Wallace-Spokane  & 
Interstate  Company,  a  corporation  consisting 
largely  of  Wallace  stockholders,  wdiich  holds 
franchises  over  practically  all  the  distance  be- 
tween there  and  Coeur  de'AIene  city,  by  way 
of  Fourth  of  July  Canyon. 

.Amended  articles  of  incorporation  have 
been  filed  with  W.  H.  McKenna.  County  Re- 
corder. Clinton,  la.,  by  the  Wenatchee  Val- 
ley &  Northern  Ry.,  increasing  the  capital 
stock  to  $400,000.  The  company's  property  is 
located  in  the  state  of  Washington.  L.  Lamb 
and  C.  B.  Mills,  Clinton,  la.,  are  interested. 

A  contract  has  been  signed  by  Assistant  .At- 
torney General  S.  H.  Kelleran,  Olympia. 
Wash.,  and  the  Great  Northern  whereby  the 
latter  is  to  have  the  use  of  State  Road  No. 
10,  from  Wenatchee  to  Pateros,  on  condition 
that  the  railroad  build  the  state  a  new  and 
better  road  in  its  place.  The  contract  binds 
the  railroad  to  provide  sufficient  turnouts, 
screens  and  guard  rails  to  protect  the  travel- 
ing public. 

West  Virginia. 

According  to  information  received  from 
Cincinnati,  0.,  the  Rupert  &  Northeastern  R. 
R.  Co.,  recently  incorporated  in  West  Vir- 
ginia, will  be  a  connection  of  the  Baltimore 
&  Ohio.  The  road,  which  will  be  about  30 
miles  long,  will  extend  from  Rupert,  Green- 
brier County,  to  a  point  near  Fenwick,  W. 
Va.,  in  Nicholas  County.  It  will  cross  the 
highlands  between  the  headwaters  of  Big 
Clear  and  Laurel  Creeks,  and  will  traverse  a 
rough  country. 

Wisconsin. 

Advices  from  Madison,  Wis.,  state  that  the 
Fairchild  &  Northeastern  Ry.  Co.  has  in- 
creased its  capital  stock  from  $50,000  to  $100,- 
000  to  provide  funds  for  purchasing  a  line 
from  Fairchild,  Wis.,  to  Owens  and  Green- 
wood and  for  extending  its  own  line  from 
Fairchild  to  Eau  Claire  and  Dunn  counties, 
a  distance  of  about  -30  miles.  W.  Foster.  Fair- 
child.  Wis.,  is  General  Manager  of  the  com- 
pany. 

Canada. 

The  Alberta,  Peace  River  &  Eastern  Ry, 
Co.  will  apply  to  parliament  for  an  extension 
of  time  for  construction.  A  similar  applica- 
tion will  be  made  bv  the  Rainv  River  Radial 
Co. 

.Announcement  has  been  made  that  the 
Canadian  Pacific  Ry.  would  expend  at  least 
$20,000,000  this  season  in  improving  its  sys- 
tem west  of  the  Great  Lakes.  The  work  will 
include  much  double  tracking  in  the  congested 
districts.  A  second  track  will  be  laid  along 
the  route  between  Regina  and  Chaplin,  Sask. ; 
between  Hammond,  B.  C,  and  Vancouver,  and 
between  Alyth  and  Senalta,  Alta.  Consider- 
able extension  to  the  terminal  facilities  at 
Vancounver,  Calgary,  Swift  Current,  Moose 
Jaw.  Outlook.  Regina.  Broadview.  Brandon 
and  Fort  William,  will  be  made.  A  new 
terminal  will  also  be  built  this  summer  at 
Coquitlam,  B.  C.  Improvements  are  also  con- 
templated at  Winnipeg  and  two  alternative 
surveys  are  underway,  one  looking  to  a  cut- 
off from  Reaburn,  while  a  new  terminal  may 
be  built  so  that  freight  trains  would  not  have 
to  pass  through  the  city  as  at  present.  .\t 
Fort  William  a  coal  handling  plant,  new 
freight  sheds,  steel  docks  and  increased  eleva- 
tor capacity,  will  be  provided.  A  large  num- 
ber of  branch  lines  will  also  be  built.  .\  line 
from  Viceroy  to  Weyburn  will  be  built,  while 
85  miles  will  be  added  to  the  line  northwest 
from    Swift   Current.     Construction   will   also 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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be  started  from  a  point  on  tin-  main  lint  west 

of  Medicine  Hat  in  a  southwcstc  rly  direction. 

Four  hundred  and  seventy  niili-s  oi  light  steel 

will  be  replaced  by  80-ll>.   rails. 

The    construction    program    ,<\     the    (irand 

;     Trunk  I'acilic  Ry.  for  this  year  is  understood 

to  call   for  the  expenditure  of  about  $-JO,OiiO,- 

000.     This  will   be   spent    for   the   huililinij   of 

u    600  miles  of  branch  lines,  completing  the  main 

I     line   from  Winnipeg  to  the  Rocky   Mountains 

j;    and   touching    such    centers    as    Brandon,    Re- 

gina.    Moose   Jaw    and    Calgary.      It    also    in- 

'     eludes  completing  the  main  line  toward  Prince 

Rupert,    leaving   only    1-50    miles    to    linish    in 

1913.  and   the  building  of  a  $7."iU.(Mmi  hotel  at 

Kcgina.     Branch  lines  will  be  built  to   Prince 

Albert    and      to    Lethbridge   anil    the      L'niteil 

States  boundary. 

Moore  &  Pethick,  0  Board  of  Tiade  Bldg.. 
Victori.-i,  I!.  C,  will  sulilel  to  subcontractors  or 
station  men  a  considerable  part  of  the  work  on 
their  contract  on  the  Canadian  Northern  Pa- 
cific Ry.  near  Duncan.  \'ancouver  Island.  This 
contract  was  let  a  short  lime  ago.  as  noted  in 
these  columns,  [t  covers  lo  miles  of  work 
comprising  clearing,  grubbing,  close  cutting, 
grading,  culverts  and  trestles. 

The  Canadian  Pacilic  R.  R,,  according  to 
reports,  at  the  present  time,  has  the  follow- 
ing program  of  construction  and  improvement 
actively  under  way:  Relaying  the  UiO  miles 
of  old  .Manitoba  &  .Xorthwcstcrn  division 
with  standard  80-lb.  rail ;  doulile-tracking  be- 
tween Port  .Xrthur  and  Fort  William ;  con- 
struction of  three  new  steel  bridges  east  and 
west  of  Calgary;  double-tracking  the  Portage 
!a    Prairie-Brandon     division,     and     extendin.g 


he    k..,,iciMi    (  vr,i,.,i    !i„c    a    distance    of   W 
mdes   om   ol   f.olden.   P,    C,   m  the   direction 

0  ..alovvay,  ,,n  the  Cr.us  Xest  division, 
«ui  winch  p,Mm  ih.  i,nc  ■.vill  ultimately  con- 
nect. I  he  distance  i.ituecn  the  two  'points 
IS  1.-.  miles  an.l  iho  liue  i,  v  be  constructed 
accordnig  to  contracts  already  let 

.Vppbe.ui.  n  is  f,  I,e  made' at  the  ne.vl  ses- 
sion.oi  the  Ontario  Legislature  for  an  .ict  to 
incorporate  the  Ckiigarrv  .st  .Stormont  Rv. 
LO..  with  power  to  construct  a  line  of  rail- 
way Irom  a  point  ..„  the  Canadian  Pacilic 
v.v.   at   or   near   the  eastern    l...nndarv  of   the 

1  r..vmce  OI  Ontario  in  the  T..wnship  of  Un- 
caster;  thence  soiitherlv  and  westerly  to  a 
pomi  at  .11-  near  the  .Si.  Lawrence  River;  in 
ttic  township  ot  Charlntienburgli-  thence 
westerly  through  the  Townships  ,.|  Charlot- 
tenlmrgh  an.l  Cornwall  t,,  the  town  of  Corn- 
wall, with  power  to  ci.i-!.triict  branches  or  ex- 
tensions along  the  route  and  to  connect  witli 
tlie  C.  P  R..  (;.  T  R.  and  O.  &  .\.  Y  Rv 
and  other  railways  ih.ii  may  be  built.  The  C. 
P  R  have  had  the  question  nf  building  a 
branch  line  to  Cornwall  under  consideration 
tor  some  time  and  the  fact  that  private  |)arties 
are  after  a  charter  may  arouse  now  the  C. 
I     R.  ti.  the  importarce  of  prompt  actii>ii 

.\  pai-ty  of  English  and  Canadian  capital- 
ists presented  a  petition  at  the  recent 
meeting  of  the  Legislature.  Quebuec,  request- 
ing permission  to  construct  the  proposed  Ot- 
tawa. .\bitibi  &  Hudson  Hav  R.  from  Ot- 
tawa, near  Hull,  northwards  through  Wright 
County  and  Pontiac  Comity  lo  a  point  near 
f.rand  Lake.  X'ictoria,  thence  to  a  point  on 
the    Transc.inlineiital     near     l„-ike     .Metagomi. 


and  iiuithwest  to  a  point  near  Janus  Bay. 
The  petitioners  were  .-\l)raham  \Iordecai  Lc- 
redeo.  liiancial  agent,  London,  England; 
Howard  Salter  Ross,  K.  C,  Montreal;  Philip 
O'Keilly,  broker.  Ottawa 

Mexico. 

The  Xalional  K.iilways  of  .Mexico's  tinan- 
cial  statement  chising  Uvc.  :ll,  l:ill,  covering 
the  first  six  months  of  the  present  fiscal  vear, 
inilicates  a  gross  income  of  $;t2,  l-_'T,:tJ8,  .\"(exi- 
can  currency,  and  a  net  operating  income  of 
$l4,MI,!»:tT.  .After  all  fixed  charges  are  paid 
for  the  six  monih.s,  which  includes  all  liondcd 
interest,  the  surplus  is  $."i..i!),l,iioL  The  show- 
ing for  the  si.x  months  is  considered  very  sat- 
isfactory, and  is  an  inclii-aiiim  that  matters  in 
Mexico  are  rapidly  assuming  an  entirely  nor- 
mal condition,  with  prospects  of  a  great  in- 
crease in  business  generally. 

The  Southern  Pacilic  R.v.  of  Mexico,  after 
two  years  of  constriictiiiii.  has  completed  its 
main  line  tracks  into  the  cil.\  of  Tepic.  Mex.. 
and  a  general  celebration  in  honor  of  the  event 
was  held  on  Jan.  JO.  Regular  train  service 
will  he  established   l"eb.  ."i. 

Col.  hlpes  Randolph.  Tucson,  .\riz..  Presi- 
dent of  the  Southern  Pacific  Ry.  Co.'s  lines 
in  .Mexico,  is  fiuoled  as  making  the  following 
statement:  "The  West  Coast  R.  R.  will' be 
opened  from  (iiiaymas  to  Tepee  Feb.  .5th.  and 
construction  will  then  be  pressed  to  Gua<lala- 
i.ira.  where  conneclioii  will  he  made  with  the 
.Mexican  Central,  giving  the  llarriman  system 
a  virtual  steel  circle  of  the  North  .\nierican 
continent.  On  the  east  coast  this  company 
has  bought  the  .Mexican  .Vational. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

•{•Bids  will  be  received  until  i'  p.  m..  Feb.  7. 
by  Board  of  Clark  County  Commissioners, 
(irove  Hill,  .\la.,  for  grading,  draining  and  re- 
surfacing with  sand  clav  ap|)roxirnately  ti 
miles  of  state  aid  road.  \\'.  S.  Keller.  Mont- 
gomery. .\la.,  is  State  Highway  Rnginecr. 

®The  -McCartin  Contracting  Co.  has  been 
awarded  the  contract  by  the  City  Commission 
of  Birmingham,  .Ma.,  for  the  paxing  of  ."JOth 
St.,  from  Highland  to  Highland  .\ve..  with 
bitulithic  at  $L2.5  per  sq.  yd. 

®The  Marion  County  Board  of  Commis- 
sioners. Hanrilton,  .\la..  has  let  the  contract 
for  the  construction  of  a  pike  road  from  Ham- 
ilton to  Guin  for  the  sum  of  $17.;i-")0,  to  A. 
F.  Bearden  of  Birmingham.  Work  will  be- 
gin within  20  days. 

I  .^n  election  will  be  held  in  Hale  County, 
'.Via.,  on  Feb.  6  for  the  purpose  of  voting  on 
the  proposition  to  issue  bonds  in  the  sum  of 
,?100,()00  for  building  and  maintaining  good 
roads.     Greensboro  is  the  county  seat., 

Arkansas. 

i'he  directors  and  members  oi  Paving  Dis- 
i-rict  No.  (),  city  of  Helena.  .\rk.,  recently  held 
1  meeting  for  the  purpose  of  taking  up  mai- 
lers pertaining  to  the  paving  of  2-5  or  30 
"locks  along  .Arkansas  and   Biscoe  Sis. 

California. 

i  ihe  City  council  of  Riverside,  Cal.,  has 
liwarded  the  contract  for  constructing  a  fill 
:>cross  Terquesquite  .Arroyo,  100  ft.,  in  width 
lit  the  top,  and  appro.ximately  1,000  ft.  in 
length,  requiring  approximately  142,000  cu. 
|;ds.  of  material,  to  the  Star  Cement  Co.,  oGO 
jiixth  St.,  Riverside,  for  $.177  per  cu.  vd. 
liids  were  opened  Jan.  9. 

I  The  San  Diego  County  Highway  Commis- 
lonhas  recommended  to  the' Board  of  Su- 
,ervisors  of  that  county  that  the  right  of  way 
f  the  Escondido  aiid  Riverside  highway  be 
xated  as  follows:  Beginning  at  the  west 
oundary  line  of  Escondido,  1  hence  west 
irough  Richland  and  San  Marcos;  thence 
ortheast  through  Bonsall  and  Fallbrook; 
lence  northeast  through   Red   Mountain   and 


Rainbow  to  the  Riverside  county  line.  The 
Board  of  Supervisors  was  asked  l.)  secure  the 
right  of  way  where  it  is  not  already  available 
by  instituting  suits  of  condemnation. 

The  City  Council  of  Fresno,  Cal  ,  has  adopt- 
ed specifications  for  the  resurfacii.g  with  bitu- 
lithic  pavement   of   Tulare   between    I   and  J  ; 

1  between  Tulare  and  Mariposa;  J  between 
Fresno  and  Tulare,  and  Mariposa  between  II 
and  J  and   where  there  are  car  tracks  within 

2  ft.  from  them. 

Connecticut. 

At  a  town  meeting  held  in  Southbury,  Conn.. 
on  Jan.  l(j  it  was  voted  lo  rescind  a  previous 
action  not  to  ask  for  a  loan  of  $20,000  for  the 
building  of  highways  under  the  new  law.  Good 
roads  building  will  be  started  early  in  the 
spring. 

.  Floinda. 

•^Bids  will  be  received  until  2  p.  m.,  Feb.  7. 
by  city  of  Daytona,  Fla.,  for  the  improvement 
of  road  in  St.  Lucie  County.  Fla.  C.  M.  Rog- 
ers is  City  Engineer. 

4*Bids  will  be  received  until  I'"el).  17  by 
Hoard  of  Walton  County  Commissioners.  De 
Funiak  Springs,  Fla.,  for  the  construction  of 
approximately  (iO  miles  of  public  highway  of 
sand  and  clay,  liids  received  Jan.  lo  for  the 
work  were  rejected  and  jilans  and  specifica- 
tions will  be  amended.  Charles  'Gordon  is 
Clerk. 

©Mattair  &  Young  of  Jacksonville.  Fla.. 
have  been  awarded  the  contract  by  the  Board 
of  Duval  County  Commissioners,  Jacksonville, 
for  the  paving  of  the  road  from  .Atlantic 
Blvd.  to  the  city  limits  of  Mayport  with  Inter- 
lachen  gravel.  The  contract  price  is  $.09^ 
per  sq.  yd. 

Georgia. 

The  citizens  of  Quitman,  Ga.,  on  Jan.  10 
voted  against  the -issuance  of  bonds  for  the 
construction   of  street  pavement. 

Idaho. 

An  election  is  to  be  held  in  a  section  of  .Ada 
County,  Ida.,  on  Fehr.  10  for  the  purpose  of 
deciding  whether  or  not  the  Independent 
Highway  District  No.  I  is  to  be  organized,  as 


•J»  indicates  work  now  open  for  bids.    *  indicates  a  contract 


petitioned  for  recently.     Stephen  Liter.  Clerk, 
lioanl  of   County   Connnissioners.    Boise,    Ida. 

Illinois. 

'i>The  Board  of  Local  Improveineuts  of  £xl- 
wardsxille.  111.,  H,  P.  liortz.  Pres.,  on  Jan.  18 
received  bids  for  the  construction  of  a  con- 
siderable amount  of  paxement,  the  contracts 
being  awarded  to  O.  T.  Duiilap  of  that  city, 
with  the  exception  of  the  last  named  district, 
which  was  awarded  G.  R.  Hvten  of  Edwards- 
ville  at  $4,010.  Cha.s.  A.  Sheppard,  City  En- 
gineer: Fillmore- Buchanan  Paving  District, 
$27,4<i(i;  Grand-l':im  Improvement  District, 
$10.!»S(i;  Schwarz  Paving  District,  $8,391  ; 
Union  Connecting  Improvement  District, 
$-5,.').3!l;  Park-Benton  Paving  District,  $lo,122. 
The  last  district.  Commercial-College  Paving 
District. 

The  Board  of  Public  Improvements  of  .Mon- 
mouth, 111.,  will  improve  East  iMrst  Ave.,  from 
the  east  line  of  South  I'irst  St.  to  the  west 
line  of  South  Eighth  St. ;  South  Third  St., 
from  the  south  line  of  the  proposed  pavement 
on  East  First  .Ave.  to  the  north  line  of  the 
pavement  on  East  Second  .\ve.,  and  South 
l-'ourth  St..  South  l-'ifih  St..  South  Sixth  St. 
and  South  Seventh  St.,  each  from  the  south 
line  of  the  pavement  on  East  Broadway  to 
the  north  line  of  the  paving  on  East  Second 
.Ave.  The  resolution  calls  lor  a  paving  24  ft. 
in  width.  City  Engineer  Ralph  l-'erguson  has 
estimated  the  cost  of  the  improvement  as  fol- 
lows: •'), 1 70  cu.  yds.  excavation  (4,300  cu  yds 
to  be  wasted)  at  $0.2f<,  $1,448;  l.j,09()  sq.  yds. 
G-in.  gravel  base  at  $0.38,  $.5,7.30;  1.5.006  sq. 
yds.  1-in.  sand  cushion  at  $0.08,  $1,208;  15,09(i 
sq.  yds.  paving  block  pavement  with  sand  filler 
at  $0.94,  $14,190;  12.117  lin.  ft.  concrete  curb 
and  gutter  at  $0.04.  $7,7.5.5 ;  2-52  lin.  ft.  concrete 
curb  at  alleys  at  $0..I8,  $l;M  ;  ,524  sq.  ft.  gutter 
at  alleys  at  $0.1.5,  $79;  3  manholes  at  $-50  $1.50- 
.  catch  basins  at  $37..5n,  $263;  10  intakes  at 
$10.  $100;  court  costs,  $7-5;  Connnissioners' 
fees,  $i:i5;  advertising  and  mailing,  $2-5;  Engi- 
neer's fees,  $100 ;  inspector's  fees,  SIGO.  Total 
$31,017. 

The  City  Commission  of  Moline,  III.,  is  con- 
sidering five  ordinances  providing  for  paving 

let  recently. 
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improvements,  the  total  cost  to  be  $V!l,924. 
The  ordinances  provide  for  28  blocks  of  as- 
phalt paving  and  two  blocks  of  brick  paving, 
as  follows :  .-Vsphalt  paving  2-5  ft.  wide,  on 
14th  Ave..  Ninth  to  l.")th  St.;  11th  bt.,  12th  to 
16th  Ave.;  IIV,  St.,  14th  to  l(5th  Ave.;  14th 
St.,  Hth  to  KUh  Ave.,  at  an  estimated  cost  of 
$31,634.  Fourteen  blocks.  .Asphalt  paving  on 
Hth  Ave..  16th  to  ISl'-  St.,  and  on  ISVa  St., 
12th  to  14th  Ave.  Five  blocks  at  a  cost  esti- 
mated at  $17,322.  Asphalt  improvement  for 
14th  St.,  between  16th  and  23d  .\ves.  Seven 
blocks  at  a  cost  estimated  at  $20,67.5.  Pave- 
ment to  be  2.5  ft.  wide.  Twenty-five  foot  as- 
phalt paving  on  12th  St.,  17th  to  19th  Ave. : 
estimated  cost  $7,.388.  Brick  pavement,  18  ft. 
wide,  on  l-")%  St.,  between  8th  and  10th  Aves. 
Cost  estimate,  $2,90.''). 

A  movement  is  on  foot  among  some  of  the 
farmers  of  Blount  and  Middlefork  townships, 
accordin,g  to  advices  from  Potomac,  111.,  for 
the  construction  of  a  paved  thoroughfare  be- 
tween Potomac  and  Danville,  the  proposed 
highway  to  pass  through  the  southeastern 
part  of  IMiddlefork  and  through  all  of  Blount 
townships. 

The  City  Council  of  Rock  Island,  111.,  has 
specified  brick  instead  of  asphalt  for  the  pav- 
ing of  Fourth  Ave.,  between  16th  and  20th  Sts. 

The  Board  of  Local  Improvements  of  Free- 
port,  111.,  has  decided  to  pave  Float,  Benton 
and  Delaware  Sts.  with  brick  with  sandstone 
curb.    The  estimated  cost  is  $2-5,000. 

The  City  Council  of  Joliet,  III.,  has  adopted 
the  estimate  of  the  Board  of  Local  Improve- 
ments providing  for  the  macadamizing  of 
Glenwood  Ave.,  from  Raynor  .'\ve.  to  Prairie 
Ave.,  at  an  estimated  cost  of  $3,.3.50. 

The  Board  of  Public  Works  of  Waukegan, 
111.,  has  adopted  a  resolution  providing  for  the 
paving  of  Ridgeland  .'\ve.  with  macadam  at 
an  estimated  cost  of  $8,670.  The  Board  is 
also  preparing  resolutions  for  the  paving  of 
Washington  St.,  Belvidere  St.  and  North  Ave. 

Indiana. 

<^Bids  will  be  received  until  Feb.  .5  by 
Board  of  Warren  County  Commissioners, 
Williamsport,  Ind„  for  the  construction  of 
graved  roads  in  Steuben  and  Jordan  town- 
ships.    D.  H.  Moffitt  is  County  .Auditor. 

©Nicoson  &-  Pierce  of.  .Alexandria.  Ind.,  have 
been  awarded  the  contract  by  the  County 
Commissioners,  Portland,  Ind.,  for  the  con- 
struction of  the  Bortner  et  al.  stone  road  in 
Richmond  township  for  $15,250.  The  Com- 
missioners also  awarded  the  contract  for  the 
grading,  draining  and  paving  with  crushed 
stone  the  Schaefcr  county  line  road  between 
Jay  and  Adams  Counties  to  Teeters  &  Teeters 
of  Portland,  for  $2.5.487.  Bids  were  opened 
Jan  18. 

Petitions  are  before  the  City  Council  of 
New  Castle,  Ind.,  asking  for  the  paving  of 
Grand  Ave.,  West  Broad  St.,  South  11th  St., 
and  Indiana  .\ve.  Indiana  Ave.  will  be  paved 
from  .5th  to  17th  Sts.,  West  Broad  and  South 
11th  to  the  city  limits.  Other  streets  being 
considered  for  improvement  are  Main  St., 
south  of  Bundy  Ave.;  Circle  St.,  Church  St„ 
Central  Ave.  and  North  16th  St. 

At  a  recent  special  election   the  citizens  of 
Morgan  Township.  Porter  County,  Ind.,  voted 
to  build  20  miles  of  gravel  road.     Valparaiso  ■ 
is  the  county  seat. 

Iowa. 

®The  City  Council  of  Council  Bluffs,  la., 
has  awarded  the  contract  for  the  renaving  of 
South  Main  St.,  from  First  to  16th  Ave.,  to 
E.  A.  Wick-ham  &  Co.  of  that  citv  for  $2.04 
per  sq.  yd.,  with  asphalt  fdler  at  $.19  per  q. 
yd.  extra.  The  brick  for  the  improvement 
will  be  furnished  by  George  D.  Ouren  Co.  of 
Galesburg,   111. 

The  City  Council  of  Davenport.  la.,  has 
passed  an  ordinance  providing  for  the  drain- 
ing, grading  and  paving  of  Hth  St.  from  9th 
to  1,5th  St.;  Hth  St.,  from  r2th  to  16th  Ave.; 
IIV2  St..  from  Hth  to  16th  .\vc..  and  Hth  St., 
from  Hth  to  16th  Ave.  City  Engineer  Lyle 
T'aylon  has  estimated  the  cost  of  the  work  at 
$31,6.34.  It  is  probable  that  bids  for  the  work 
will  be  received  Feb.  6. 


Residents  of  West  Hill,  city  of  Muscatine, 
la.,  have  asked  the  City  Council  to  extend  the 
city  paving  on  Lucas  St.  to  the  city  limits. 
The  Council  contemplates  paving  or  repaving 
the  following  streets  during  the  year:  Third 
St.,  from  Mulberry  to  Oak  St. ;  4th  St.,  from 
Mulberry  to  Oak  •  Oran,ge  St.,  from  2d  to  10th 
St. ;  4th  St.,  around  the  reservoir ;  8th  St., 
Poplar  to  Cypress ;  Cv^ress  St.,  from  8th  to 
Dale  St. ;  Grandview  Ave.,  from  Hershey  to 
the  railway  tracks ;  Cedar  St..  from  8th  to 
Fulliam  Ave. ;  9th  St.,  from  Cedar  to  Mul- 
berry ;  Bartlett  St.,  from  Cedar  to  Mulberry ; 
Mulberry  Ave.,  from  the  present  terminal  of 
the  paving  extension  to  the  site  of  the  new 
Geneva  Golf  and  Country  Club. 

The  City  Council  of  Sioux  Citv.  la.,  has 
passed  resolutions  declaring  the  advisability 
of  laying  pavement  on  Morning  Side  Ave.  It 
has  been  estimated  that  this  improvement  will 
cost  $60,000. 

The  City  Council  of  Oskaloosa,  la.,  has 
adopted  resolutions  of  necessity  for  the  pav- 
ing or  the  repairing  of  paving  already  in  on 
the  following  streets  and  avenues :  High  Ave. 
and  First  Ave.,  between  Market  St.  and  F 
St.,  or  the  M.  &  St.  L.  Railway,  reconstruc- 
tion ;  4th  .\ve.,  between  7th  St.  and  D  St.,  new- 
work,  10  blocks;  North  .\  St.,  between  High 
and  A.  .^.ves.,  new  work ;  South  A  St.,  be- 
tween 2d  and  4th  Aves.,  new  work ;  3d  Ave., 
2  blocks  between  A  St.  and  1st  St.,  new  work; 
F  Ave.,  between  C  and  D  Sts.,  new  work ; 
Rock  Island  Ave.,  between  1st  and  2d  Sts.. 
reconstruction ;  South  6th  St.,  between  1st 
and  3d  .A.ves.,  new  work ;  A  Ave.,  between  B 
and  D  Sts..  new  work.  Bids  will  shortly  be 
asked  for  this  work  on  brick,  concrete,  bitu- 
lithic,  asphalt  and  creosote  block. 

The  City  Council  of  Eagle  Grove,  la.,  has 
declared  it  necessary  to  pave  and  curb  Broad- 
way St.  and  portions  of  Lucas  Ave.  and  Com- 
mercial Ave.  C.  H.  Cnrrie  has  been  employed 
as  Paving  Engineer.  S.  A.  Middleton  is  Citv 
Clerk. 

Kentucky. 

^Bids  will  be  received  until  1  p.  m.,  March 
8  (readvertisement  of  work),  by  Monroe 
County  Judge,  Tompkinsville.  Ky.,  for  the 
construction  of  4  miles  of  pike  from  Tomp- 
kinsville tow-ard  the  Cumberland  River. 

^Bids  will  be  received,  it  is  reported,  by 
the  Board  of  Public  Works,  Louisville,  Ky., 
until  2  p.  m.,  Jan.  30,  for  the  construction  of 
asphalt  pavement  w'ith  vitrified  block  gutters 
for  the  following  streets :  Thirty-fourth  St., 
from  the  south  line  of  Chestnut  St.  to  the  cen- 
ter line  of  Magazine  St. ;  .34th  St..  from  the 
center  line  of  Magazine  St.  to  a  line  132.1  ft. 
south  of  Magazine  St. ;  Alta  .A.ve.,  from  the 
northeast  line  of  Bardstown  road  to  the  cen- 
ter line  of  Everett  Ave.,  extended;  .\lta  Ave., 
from  the  center  line  of  Everett  Ave.,  extend- 
ed, to  the  center  line  of  Barney  Ave. ;  .-Mta 
Ave.,  from  the  center  line  of  Barney  Ave.  to 
to  the  southwest  line  of  the  way  known  as 
Park  boundary  road  ;  Sherwood  Ave.,  from  a 
line  830  ft.  northeast  of  Bardstown  road  to 
the  northeast  end  of  Snerwood  Ave. ;  Bonny- 
castle  Ave.  from  the  northeast  line  of  Bards- 
town road  to  the  center  line  of  Chichester 
Ave.,  extended ;  Bonnycastle  Ave.,  from  the 
center  line  of  Chichester  Ave.,  extended  to  the 
center  line  of  Everett  Ave. ;  Bonnycastle  .-Vve., 
from  the  center  line  of  Everett  Ave.  to  the 
center  line  of  Barney  Ave.,  extended ; 
Bonnycastle  Ave.,  from  the  center  line 
of  Barney  Ave.,  extended,  to  the  south- 
west line  of  the  Park  boundary  road;  Bar- 
bee  Ave.,  from  the  east  line  "of  First  St. 
to  the  west  line  of  Brook  St.;  Rosewood  Ave., 
from  the  southwest  curb  line  of  Baxter  Ave. 
to  a  line  466  ft.  southwest  of  Baxter  Ave. ; 
Boiling  Ave.,  from  the  west  line  of  18th  St. 
to  the  center  line  of  21st  St,;  Boiling  Ave., 
from  the  center  line  of  21st  St.  to  a  line  321 
ft.  west  of  21st  St. 

®The  Board  Qf  Public  Works  of  Louisville. 
Ky.,  has  awarded  the  contract  for  paving  the 
Bardstown  road,  from  Bonnycastle  .\ve.  to 
Woodburn  .-Xve..  to  the  .American  Standard 
.•\sphalt  Co.  for  $1.90  per  sq.  vd.  The  total 
cost  of  the  work  will  be  about  $48,000. 


4*  indicates  work  now  open  for  bids,    ®  indicates  a  contract 


.According  to  an  estimate  of  Civil  Engineer 
James  S.  Caldwell  of  Paducah,  Ky.,  who  made 
the  survey,  the  Jefferson  Davis  highway  will 
cost  about  $750,000.  The  plans,  specifications 
and  maps  for  the  proposed  road  have  about 
been  completed.  There  are  237  miles  of  the 
route  which  will  need  complete  reconstruction. 
The  remaining  87  miles  are  modern  pike  roads 
and  will  need  but  little  work. 

From  Danville,  Ky.,  comes  a  report  that  the 
Louisville  &  Nashville  Railroad  will  build  sev- 
eral miles  of  turnpike  connecting  Mitchels 
and  Parksville.  This  is  to  be  done  with  a 
view  of  reducing  the  number  of  dangerous 
grade  crossings. 

Louisiana. 

The  Mayor  and  City  Council  of  Crowley, 
La.,  have  secured  the  consent  of  a  sufficient 
number  of  property  owners  on  Parkerson 
Ave.  to  assure  the  paving  of  the  street  from 
the  Southern  Pacific  tracks  to  the  northern 
side  of  Courthouse  square.  The  work  will 
cost  about  $50,000.  The  Police  Jury  has  agreed 
to  pay  for  the  work. 

The  citizens  of  Lake  Charles.  La.,  have 
made  plans  for  the  paving  of  Ryan  St.,  from 
Pithon  Coulee  to  Shell  Beach  Drive.  Stand- 
ard paving,  macadam  or  asphalt  will  be  used. 
^Caddo  Parish,  La.,  has  decided  to  construct 
25  miles  of  .gravel  or  broken  stone  roads  an- 
nually for  a  period  of  five  vears  at  an  esti- 
mated cost  of  $.500,000.  Contracts  will  be  let 
probably  in  March  or  April.  W.  F.  Crawford 
of  Shreveport  is  the  official  in  charge.  J.  F. 
Bullen,  Box  772,  Shreveport,  is  Parish  En- 
gineer. 

Maryland. 

A  new  road  law  for  St.  Mary's  County, 
Md.,  authorizng  the  County  Commissioners  to 
float  $75,000  in  bonds  for  the  purpose  of  build- 
ing new  roads  is  under  consideration  by  the 
St.  Mary's  delegation.  Leonardtown  is  the 
county  seat. 

Mexico. 

Eduardo  R.  Puerto,  representing  the  depart- 
ment of  communications,  Me.xico  City,  Mex- 
ico, recently  arrived  in  Merida  for  the  pur- 
pose of  surveying  the  Yucatan  roads  and 
opening  a  general  road  ■  that  will  connect 
Merida  with  Oaxaca,  running  through  the 
Quintana  Roo  territory  and  giving  access  to 
Mexico  City. 

Michigan. 

•I»Bids  will  be  received  until  8  p.  m.,  Feb.  5, 
by  B.  Tellman.  City  Recorder,  Muskegon, 
Mich.,  for  the  construction  oi  approximately 
3,-5.33  sq.  yds.  of  Tarvia,  Taroid,  asphalt 
macadam,  Pioneer  road  asphalt,  Bermudez  as- 
phalt or  equal,  bituininous  macadam  or  brick 
on  Washington  St.,  on  a  6-in.  concrete  or 
crushed  stone  base. 

Plats  and  diagrams  aje^.now  being  prepared 
by  City  Engineer  H.  .A.'  Johnston  of  Kalama- 
zoo, Mich.,  for  street  improvements  of  a  per- 
manent kind.  The  engineer  has  estimated  that 
the  contemplated  work  will  cost  $1.32,14.3. 
Estimates  have  been  filed  on  the  following 
streets :_  Burdick  St.,  from  .Axtell  creek  to 
south  line  of  Reed  St. ;  street  improvement, 
$9,475 ;  city  improvement,  $7,320.  Douglass 
.Ave.,  from  north  line  of  North  St.  to  north 
line  of  .Alamo  .Ave. ;  street  improvement.  $10,- 
112;  city  improvement,  $14,401.  West  St, 
from  north  line  of  North  St.  to  north  line  of 
Paterson  St. :  street  improvement.  $9,677 :  city 
improvement,  $7,.320.  East  .Ave.,  from  Gilbert 
.Ave.  to  east  line  of  Phelps  .Ave. ;  street  im- 
provement. $9.475 ;  city  improvement.  S8..344. 
Harrison  St.,  from  Main  St.  to  north  line  of 
Gull  St. ;  street  improvement.  $4,800 ;  city  im- 
provement, $2,827.  Gull  St.,  from  Harrison 
St.  to  bridge;  street  improvement,  $4,145;  city 
improvement,  $3,925.  Walbridge  St.,  from 
Kalamazoo  .Ave.'  to  north  line  of  Willard  St, ; 
street  improvement.  $3,031 ;  city  improvement, 
$3.0.55.  Third  St..  from  Portage  St.  to  Grand 
Rapids  &  Indiana  Railway;  street  improve- 
ment, $8,526 ;  city  improvement,  $3,705.  New- 
ton alley;  street  improvement,  $418;  city  im- 
provement, $200.  Bates  alley ;  street  improve- 
ment, $660.     Taylor   St. ;   street  improvement, 

let  recently. 
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$3,442:  citj-  improvement.  SI. HI.  .Spring  St.; 
street  improvement,  SI,411:  citv  improvement. 
$1,113.  Portage  St..  from  Reed  St.  to  Bryant 
St. ;  street  improvement,  §3,520 ;  city  improve- 
ment, $t),807. 

The  taxpayers  of  the  village  of  Trenton. 
Mich.,  have  approved  a  bond  issue  of  S(;,.5imi 
for  the  improvement  of  Washington  .\ve.. 
through  the  village  from  north  to  south 

Missouri. 

si\V.  \V.  Williams  of  Joplin.  Mo.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Carterville,  Mo.,  for  the  construction  of  com- 
bined curbs  and  gutters  on  both  sides  of  Main 
St..  from  Hatcher  to  Allen. 

Nebraska. 

The  City  Council  of  Hastings,  Xcb..  ha.* 
passed  an  ordinance  creating  paving  district 
No.  1.  The  district  comprises  Second  St.. 
from  the  west  side  of  St.  Joe  .\ve..  to  the 
east  side  of  Burlington  Ave. 

The  City  Council  of  Omaha.  .\ebr..  has 
directed  City  Clerk  Dan  B.  Butler  to  adver- 
tise for  bids  for  the  paving  and  curbing  of 
streets  in  a  recently  created  paving  district. 
for  which  plans  and  specifications  have  been 
prepared  by  City  Engineer  Geo.  W.  Craig. 
Rids  will  W  received  on  asphalt,  stone,  vitri- 
fied brick,  vitrified  brick  block  artificial  stone. 
macadam   and   creosoted   wood  block. 

New  Jersey. 
•The  Borough  of  Beach  Haven.  X.  J.,  has 
issued  SlJ',000  in  bonds  to  build  a  boulevard, 
llX)  ft.  wide,  the  full  length  of  the  beach,  and 
has  awarded  the  contract  for  the  work  to  El- 
mer King  of  Beach  Haven.  The  township  of 
Long  Beach  has  also  voted  to  issue  bonds  to 
build  the  road  outside  the  borough,  and  is 
asking  Ocean  county  and  the  state  aid. 

New  York. 

i)The  contract  for  paving  Elk  St..  from 
South  Salina  St.  to  the  property  of  the  Dela- 
ware, Lackawanna  &  Western' Railroad  Co.. 
has  been  awarded  by  the  Board  of  Contract 
&  Supply  of  Syracuse,  N.  Y.,  to  Fred  J.  Baker 
at  Sll.oTO.  The  Board  also  awarded  the  con- 
tract for  paving  Granger  St..  from  Giflford 
to  SaxTTiour  St.,  with  asphalt,  to  the  Warner- 
Quinlan  .\sphalt  Co.,   for  SL4t!i>. 

According  to  advices  from  Hornell.  N.  Y.. 
the  courts  have  sustained  the  decision  to  ap- 
propriate S8-50.*iOO  for  good  roads  in  Steuben 
county  and  also  the  decision  to  appropriate 
S-JiXI.OOO  for  the  State  road  from  Hornell  to 
Glean.  The  road  in  Steuben  county  will  be 
built  from  Addison  to  Dansville.  and  also  one 
through  the  Cohocton  valley.  Work  on  all 
roads  will  be  commenced  in  the  spring. 

Alderman  James  R.  Watt  has  presented  an 
ordinance  to  the  Common  Council,  .\lbany. 
N.  Y..  providing  for  the  improvement  of 
lower  State  St.  The  ordinance  calls  for  an 
appropriation  of  $500,00<3  for  the  widening 
and  straightening  of  the  street  and  the  erec- 
tion of  a  bridge  to  the  improved  pier. 

North  Dakota. 

The  Park  Commissioners  of  Far.go.  X.  Dak., 
have  decided  on  improving  the  drivewav  be- 
tween the  Xorth  Side  and  the  South 'Side 
parks  and  of  making  many  improvements  in 
the  park  system  of  the  citv' 

The  Park  Board  of  Minot.  N.  Dak.,  has 
passed  resolutions  to  issue  bonds  in  the  sum 
?31,000  for  park  purposes. 

Ohio. 

[  •J'Bids  will  be  received  until  noon.  Feb.  15, 
by  Smithfield-Hopedale  Free  Turnpike  Road 
Commissioners,  at  the  office  of  the  County 
Auditor.  Steubenville,  O.,  for  grading,  sewer- 
ing and  macadamizing  the  Smithficld  and 
Hopedale  free  turnpike  road. 

4*Bids  will  be  received  until  1  p.  m.,  Feb.  1. 
I>y  Board  of  Portage  County  Commissioners, 
Ravenna,  O.,  for  the  construction  of  brick 
ravement  in  Section  Xo.  1  of  the  Ravenna- 
Randolph    road,    in    Rootstown    and    Ravenna 

!:ownships.  length   4.63  miles,   width   of   pave- 

Tient.  12  ft.;  estimated  cost.  S61,2!t!>.12.     Also 

Sec.   Xo.   2.   length   3.21   miles;    width   of 


pavement.  1 J  i,. :  c.nniiiu.!  cost,  $4I,<>«<>.4L>. 
Lertihed  check  $.1im.  ,-,,r  c;,.li  section.  Plans, 
etc..  at  ..thee  oi  L.  unty  Cnimissioners  and  at 
office  01  Mate  lliiilu.^v  Departmem,  James 
Marker.  Stp.te  llv^l,u,,y  O.mmissioner.  Co- 
Inmlnis,  O. 

•J-Bids  will  be  re.euL,!  luiiil  noon  Feb  2, 
by  Board  of  Haniih..M  Cnmv  Commissioners, 
Uncnnati.  ( )..  i,t  tii.'  improvement  under 
Specineations  X.,.  •.';.:i  ,,,•  \\  .-.oster  pike  from 
corporation  fine  ,.i  Cmcmrati  to  the  bridge 
over  the  Little  Miami  river  at  Miliord,  in 
Columbia  township  .Ml.ert  Reinhardt  is  Clerk 
ot  the  Board. 

©The  Board  of  CihtmI  ,„•  V.iungstown,  C, 
has  awarded  contracts  lor  street  improvements 
as  follows:  .Xortli  Walnut  St,  paving  Charles 
Harn.s  at  $I2,li2;i:  Pl„m  St..  urading,  James 
tomiskey,  Si'iiO;  Glcnavcn  .\vc..  paving.  Mil- 
ler Bros.,  $4,1173;  Grace  Ave.,  paving.  Miller 
Bros.,  S<i.!l52. 

The  Village  Council  of  .Madison,  O.,  and 
the  township  trustees  have  declared  in  favor 
ot  the  pavirg  of  Pcrry-l'nionville  r..ad  on  the 
South  Ridge.  It  is  reported  that  ;t".,OiMt  of  the 
58,000  ft.  frontage  has  already  been  secured. 

Following  low  bids  have  been  submitted  to 
the  Service  Director  of  Voungstown,  O  ,  for 
street  improvement  contracts:  Walnut  St., 
paving,  brick— .-v.  O'Horo.  S12,."iK:H-  Charles 
Harris,  $V2Mi>.  Hazel  St..  repaviiig.  brick— 
\\.  E  Gartland.  $2,753;  Kennedv  Bros., 
$:i.l73:  sheet  asphalt.  Cleveland  Trinidad  Co. 
^4,311.0:  wood  block.  Kennedv  Bros..  $4,773. 
Plum  St..  grading— James  Comiskev,  $!tiiO: 
James  McCarroii,  Sl.Ko.  Glenaven  St  pav- 
irg- Miller  Bros..  $4.ii73:  M.  Fleming,  ^.104. 
Grace  St.,  pavirg— Miller  Bros.,  $i>,!).52;  fames 
McCarron,  Sii.!)ti7. 

Representative  Francis  of  Martins  Ferrv. 
O.,  has  introduced  a  bill  in  the  Senate 
providing  for  the  construction  of 
eminent  pike  from  Cumberland.  Md 
Pacific    coast.     The     bill 


a  gov- 
to  the 
.?lso  provides  for 
the  creation  of  a  national  highway  commis- 
sion of  five  members  and  a  board  on  national 
highway  rules,  to  be  composed  of  the  attornev 
general,  secretary  of  war.  secretary  of  com'- 
merce  and  labor,  secretary  of  agriculture  and 
the  chairman  of  the  interstate  commerce  com- 
mission. Provision  is  made  for  an  appropria- 
tion of  $100,000  this  year,  $:?.000,OiiO  in  1913. 
$-5.1100.11(1(1  in  ini4  and  $2,000,000  in  li)15.  The 
proposed  road  will  traverse  in  Ohio :  Bridge- 
port, St.  Clairsville.  Cambridge,  Zanesville. 
Columbus  and  Springfield. 

Oklahoma. 

Preliminary  work  lor  the  construction  of 
h\e  miles  of  road  in  Springer  and  Hartzell 
townships.  Oklahoma  County,  Okla..  that  will 
connect  the  overland  route  from  Oklahoma 
City  with  Jones  City,  was  perfected  at  a  re- 
cent meeting  in  Jones. 

Tennessee. 

•J«Bids  will  be  received  until  noon,  Feb.  15. 
by  Washington  County  Board.  Jonesboro. 
Tenn.,  it  is  reported,  for  the  construction  of 
that  part  of  the  Memphis-to-Bristol  highway 
in  Washington  County,  including  about  21 
miles  of  roadway. 

•j*Bids  will  be  received  until  10  a.  m.,  Feb. 
1.  by  Board  of  Shelby  County  Commissioners, 
Memphis,  Tenn.,  for  the  followiiig  turnpike 
work ;  Hauling  and  spreading  gravel  on  the 
State  Line  road,  gravel  to  be  hauled  from 
switch  at  Germantown.  .\pproximate  amount 
of  gravel  to  be  hauled  about  2,500  yds.,  and 
the  distance  from  one  to  four  miles.  Bond 
for  the  payment  of  any  labor  used  or  expense 
incurred  by  the  contractor  in  doing  any  of 
this  work  will  be  required.  .-X  forfeit  of  $200 
must  accompany  each  bid.  D.  H.  Pope  is 
Secretary   of   the   Commission. 

Texas. 

•{•Bids  will  be  received  until  8  p.  m.,  Jan.  27, 
by  City  of  Houston  Heights.  Texas,  at  the 
Houston  Heights  School,  for  the  paving 
of  the  Boulevard  from  White  Oak  Bayou  to 
the  north  line  of  If'th  .\ve..  with  brick,  creo- 
soted blocks,  asphalt.  Ijitulithic  or  concrete. 
The  class  to  be  determined  after  the  bids  are 


receive. i  ;iiul  etnisnlercd.  Bids  by  mail  >li..uld 
be  sent  to  I),  Barker,  5(i5  Kiam  Bldg.,  Hous- 
ton. Texas.  The  work  consists  of  approxi- 
mately 47,2"(i  sq.  yds.  of  paving  with  all  work 
incident  thereto.  Plans  and  specifications  can 
he  seen  in  ihe  office  of  the  Engineers,  Howe  & 
Wise,  722-723  First  Xational  Bank  Bldg.. 
Houston.  Texas,  and  in  the  otiice  of  D.  Bar- 
ker. Mayor  of  Houston  Heights,  5(>5  Kiam 
Kldg.,  H.iuston,  Te.xas. 

4»Bi(ls  will  be  received  until  noon.  Jan.  27, 
by  John  U.  .\she.  County  .Auditor,  Houston, 
Texas,  for  paving  Houston  Heights  Blvd. 
from  Washington  St.  to  White  Oak  Bayou 
with  bitulilhic.  concrete,  wood  blocks,  brick 
and  asphalt. 

The  \'icloria  County  Commissioners'  Court. 
X'icloria,  Tex.,  has  made  provision  for  the 
issuance  of  the  $2im>.iiO<i  road  bonds  recently 
voted  for  improvements  in  V'ictoria  district. 
Civil  Ergiiieer  L.  .A.  Gueringer  of  Victoria 
has  been  employed  to  superintend  the  c.in- 
structi.  n  work  of  roads. 

The  city  of  Houston,  Texas,  has  placed  an 
order  for  |,(HMi.iMl(t  paving  brick.  .A  portion 
of  these  brick  will  lie  usecl  in  paving  German 
St..  from  the  International  and  Great  Xorth- 
ern  tracks  tn  Buffalo  St.,  while  another  part 
will  be  used  in  paving  the  portion  of  Houston 
.\ve.  soon  tu  be  widened.  Some  new  paving 
will  also  be  laid  along  San  Felipe  St. 

.According  to  advices  from  Sherman,  I'ex., 
preliminary  work  has  been  staned  in  Improve- 
ment District  .Xo.  2,  on  the  !!•  roads  leading 
out  from  Sherman.  This  work  will  require 
about  six  weeks  to  accomplish.  .\ll  legal  work 
preparatory  to  the  issuing  of  bonds  will  be 
ready  to  bring  before  the  February  term  of  the 
Commissioners"  Court  at  Sherman. 

The  County  Commissioners  at  Fort  Worth, 
Tex.,  have  adopted  a  formal  order  authoriz- 
ing the  issuance  i5f  the  Sl.tJdO.oiMi  road  and 
bridge  bonds  approved  at  the  December  elec- 
tion. Of  the  amount,  $1,000,000  will  be  used 
for  highway  work. 

The  -Mtorney  General  at  .\ustin.  Tex.,  has 
approved  the  $21,50ii  bond  issue  by  the  city 
of  Harlingen,  Tex.,  for  the  construction  of 
good  roads. 

The  taxpayers  of  Houston,  Tex.,  will  vote 
Feb.  15  on  the  proposition  of  adopting  the 
proposed  amendment  to  the  city  charter.  The 
amendment  provides  for  the  improvement  of 
highways  in  the  city  by  filling,  grading,  rais- 
ing, paving  or  repaving  same  with  any  perma- 
nent or  durable  materials,  or  by  the  construc- 
tion, reconstruction  or  repair  of  curbs  and 
gutters'  and  laying  out,  opening,  widening, 
narrowing,  straightening  or  otherwise  estab- 
lishing, delining  or  locating  any  highwav  or 
sidewalk. 

The  Commissioners'  Court  of  McCulloch 
Countv,  Brady,  Tex.,  has  sold  the  $75,000  road 
bonds  and  are  now  negotiating  for  the  ma- 
chinery and  tools  necessary  for  beginning  the 
road  building.  It  is  expected  work  will  begin 
by  Feb.  1. 

The  election  which  was  to  have  been  held 
in  Reeves  County.  Tex.,  including  the  city  of 
Pecos,  on  Jan.  1!>,  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $I"i»,- 
000  for  good  roads,  was  not  held  owing  to  the 
fact  that  the  law  was  not  complied  with  in 
the  matter.  It  is  probable  that  another  call 
will  be  made  shortly. 

.\  petition  has  been  circulated  among  the 
property  owners  on  Holmes  St.,  between 
Pennsylvania  and  Romine.  city  of  l3allas.  Tex., 
calling  for  the  paving  of  that  street  with  as- 
phalt macadam,  together  with  concrete  curbs 
and  gutters. 

Utah. 

.According  :••  :iii  estimate  "i  ir.r  Mate  K-ad 
Conmiission  of  L'tah,  $500,000  will  be  available 
for  improvement  work  on  state  highways  dur- 
ing 1012.  W.  D.  Beers  is  Engineer  of  the 
Commission. 

Virginia. 

D.  Tucker  Brown,  chief  locating  eiigiiu:  r  "i 
the  \'irginia  Highway  Commission,  and  asso- 
ciates have  started  a  survey  of  a  highway 
across  Washington  Coiinty.  from  Bristol.  \a . 


•i»  indicates  work  now  open  for  bids.     •"  indicates  a  contract  let  recently. 
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to  be  a  part  of  the  proposed  highway  between 
Bristol  and  Washington.  The  work  is  being 
promoted  by  the  Bristol-to-Washington  High- 
way Association,  which  was  organized  last 
summer. 

The  Board  of  .Supervisors  of  Rockingliani 
Count}'.  Harrisonbur.g,  \'a..  at  the  request  of 
300  voters,  will  ask  Judge  Haas  to  call  a  spe- 
cial election  to  vote  on  a  proposed  $^30,000 
bond  issue  for  a  macadamized  road  from 
Broadway.  Rockingham  County,  westward  to 
the  West  Virginia  line. 

Senator  Martin  of  Virginia  on  Jan.  16  in- 
troduced bills  in  the  U.  S.  Senate  to  provide 
money  for  the  following  purposes ;  To  con- 
struct a  public  higlnvay  on  the  south  side  of 
the  Potomac  river,  from  Washington  to 
Mount  Vernon :  a  highway  from  the  new 
bridge  across  the  Potomac  river  to  the  Na- 
tional Cemetery  at  Arlington,  and  a  road  from 
Arlington  to  the  Federal  Exnerimental  Farm. 
For  these  roads  !Mr.  Martin  would  appro- 
priate $120,000,  $7.5,000  and  $10,000. 

Washington. 

®R.  M.  Westover,  it  is  renorted,  has  been 
awarded  the  contract  by  the  Countv  Commis- 
sioners, Everett.  Wash.,  for  the  remainder  of 
the  Everett-F.dmonds-Seattle  road,   for  $().29T. 


Bids  will  be  received  until  2  p.  m.,  Feb.  5, 
by  the  Board  of  Adams  county  Commission- 
ers, Ritzville.  Wash.,  for  the  construction  of 
Permanent  Highway  No.  1,  in  Adams  County. 
The  maps,  plans,  profiles  and  specifications 
are  on  lile  in  the  office  of  the  County  Engi- 
neer of  said  county  at  Ritzville,  .'\dams  Coun- 
ty, Washington,  and  also  in  the  office  of  the 
.State  Highway  Commissioner  at  Olympia, 
Washington,  where  they  may  be  examined  ami 
inspected.  The  date  set  for  the  completion  of 
this  highway  is  June  1,  1912. 

Wisconsin. 

The  White  Construction  Co.  of  Milwaukee. 
Wis.,  at  $17,827,  submitted  the  lowest  bid  to 
the  Common  Council  of  Kenosha,  Wis.,  for 
the  paving  of  E.xchange  St..  between  Pearl 
and  Deming  Sts.  Other  bidders  were  Chrfe. 
Petersen,  $18,.36o ;  James  Cape  &  Sons,  Racine, 
^^'is..  $18,870;  j\[cCugo-Bullock.  Co..  Wauke- 
.gan.  III.  $10,371  ;  Western  Improvement  Co., 
Racine,  $20,130. 

The  Wisconsin  Highway  .Commission,  cre- 
ated by  an  act  of  the  last  legislature  appro- 
priating $.350,000  annually  for  an  indefinite 
period  of  years  for  state  aid  for  highway  con- 
struction,   has   announced   that   $1,250,000   will 


be  expended  in  that  state  during  1912  for 
highway  improvement  as  the  result  of  the 
granting  of  state  aid.  The  details  of  the  ex- 
penditures reported  are  as  follows :  Stone 
roads,  220  miles;  gravel  roads,  150  miles; 
shale  road,  25  miles ;  dirt  road,  250  miles,  a 
total  of  645  miles. 

The  Milwaukee  County  Commissioners,  Mil- 
waukee, Wis.,  are  planning  the  building  of- 
the  Janesville  plank  road  to  a  width  of  1.50  ft. 
for  a  distance  of  six  miles.  It  is  also  planned 
to  park  the  road.  The  improvement,  it  is  es- 
timated, w-ill  cost  about  $500,000. 

Canada. 

•J-Bids  will  be  received  until  noon,  Feb.  16, 
by  City  Commissioners.  Saskatoon,  Sask.,  for 
the  construction  of  approximately  125,750  sq. 
yds.  of  pavement.  Further  information  may 
be  had  of  George  T.  Clark,  City  Engineer, 
Saskatoon.  James  Clinkskil!  is  one  of  the 
City    Commissioners. 

^Bids  will  be  received  until  noon,  Feb.  16, 
by  the  City  Commissioners,  Saskatoon,  Sask., 
for  the  construction  of  approximately  621,000 
sq.  ft.  of  concrete  sidewalk  and  100,950  lin. 
ft.  of  curbing.  All  information  may  be  had  of 
George  T.  Clark,  City  Engineer,  Saskatoon, 
Sask. 


B R I D G E S — S T E E L     AND      CONCRETE 


Alabama. 

The  Board  of  Revenue  and  Road  Commis- 
sioners recently  conferred  with  representa- 
tives of  the  Mobile  &  V/est  Shore  Traction 
Co.,  at  Mobile,  Ala.,  on  the  proposition  of 
building  a  bridge  over  Dog  River  and  a  via- 
duct over  the  Louisville  &  Nashville  R.  R. 
track  on  the  Fulton  road  at  Neshota.  It  was 
decided  to  take  the  matter  up  with  officials 
of  the  L,  &  N.  R.  R. 

Arkansas. 

®The  Chicot  County  Court.  Lake  Village, 
Ark.,  has  awarded  the  contract  for  the  con- 
struction of  a  steel  and  concrete  bridge  over 
the  Bayou  Macon,  on  the  Eudora  Grand  Lake 
road,  to  the  Vincennes  Bridge  Co..  Vincennes. 
Ind.,  at  $4,192.  The  structure  will  be  208  ft. 
long,  consisting  of  a  100-ft.  and  two  54-ft. 
spans. 

California. 

®The  contract  for  the  construction  of  the 
trestle  over  Dry  Creek  has  been  awarded  by 
the  Board  of  Countv  Supervisors,  Merced. 
Calif.,  to  W.  H.  McEIroy,  Merced,  Calif.,  at 
$1,097.     Bids  were  opened  Jan.  9. 

®The  Board  of  County  Supervisors,  Mer- 
ced, Calif.,  has  awarded  the  contract  for  the 
construction  of  a  bridge  over  South  Slough 
including  wooden  and  concrete  work,  to  Will- 
iam Radike,  San  Jose,  Calif.,  at  $795. 

Plans  have  been  approved  for  the  construc- 
tion of  a  second  bridge  over  the  Tule  River 
at  the  foot  of  F  St.,  Porterville,  Calif. 

The  following  bids  were  recently  received 
by  the  City  Council  of  Riverside.  Cal.,  for  the 
construction  of  a  fill  over  the  .Arroyo  in  the 
Magnolia  Ave.  e.xtension  project,  including  ap- 
proximately 143.030  cu.  yds.  of  earth  :  Star  Cem- 
ent Co.  (Riverside),  16.7  cts. ;  Mesmer  &  Rice, 
18,5;  Russell-Greene-Foell  Co.,  18.9;  Hauser 
Contracting  Co.,  21 ;  Standard  Construction  S: 
Development  Co.,  24 ;  ,A.  W.  Bessemver,  25 ; 
Robt.  Sherer  Co.,  25;  Rife  &  Frenwell,  25; 
Occidental  Construction  Co.,  25.5 ;  R.  R.  Cole- 
man, 26 ;  P.  A.  and  C.  H.  Howard,  27.5 ;  Han- 
nafin  &  Hayes,  28 ;  Grant  Bros.  Cement  Co.. 
29.5:  J.  C.  Beacher  CSan  Jacinto).  30;  T.  J. 
McGovern.  30;  Shattuck-Edinger  Co.,  .32.5; 
R.  H.  McCray,  .39 ;  F.  F.  Prendergast.  43. 

D.  K.  .'\dams.  Superintendent  of  Streets. 
San  Diego.  Cal..  has  plans  under  way  for 
opening  First  St.  by  the  construction  of  a 
bridge  over  the  canyon  at  Nutmeg  and  Laurel 
Sts.  As  proposed  the  structure  will  be  a  sus- 
pension   bridge    and    will    provide    for    street 


railway  traffic  if  the  street  raihvay  company 
agrees  to  pay  a  portion  of  the  cost. 

As  nothing  definite  w-as  decided  upon  at  the 
recent  conference  of  the  Colusa  and  Sutter 
Counties'  Boards  of  Supervisors  with  the  offi- 
cials of  the  Northern  Electric  Railroad  in  re- 
.gard  to  the  construction  of  a  joint  bridge  at 
Meridian,  Cal.,  the  matter  was  deferred  to  a 
later  meeting.  It  is  estimated  that  the  struct- 
ure will  cost  about  $240,000, 

Colorado. 

®The  Board  of  Mesa  County  Commission- 
ers, Grand  Junction,  Colo.,  has  awarded  the 
contract  for  the  construction  of  a  bridge 
across  Grand  River  at  the  foot  of  Main  St.  to 
the  Patterson  Bridge  Co.,  Denver,  Colo.,  at 
$67,215.  Construction  work  will  be  started 
immediately,  it  is  said. 

Commissioners  of  Mesa  County  at  a  recent 
meeting.  Grand  Junction,  Colo.,  decided  upon 
the  erection  of  the  proposed  Gateway  bridge, 
estimated  to  require  an  expenditure  of  $3,000. 
Engineer  Fisk  and  the  rate  board  will  visit 
the  site  as  soon  as  the  weather  permits. 

Georgia. 

.  The  Bridge  Committee  received  the  follow- 
ing bids  Jan.  15,  at  the  office  of  R.  M.  Clayton. 
Chief  of  Construction.  .Atlanta,  Ga.,  for  the 
construction  of  the  steel  bridge  with  rein- 
forced concrete  approaches  at  Bellwood  .\ve. : 
Foster-Creighton-Gould  Co.,  $62.500 ;  George 
.A.  Clavtnn,  $.56.9.33;  Nichols  Contracting  Co.. 
$64,500;  J.  S.  Donaldson,  $66,000;  J.  W.  .\sh. 
Austell.  Ga.,  $53,000;  Southern  Ferro  Con- 
crete Co..  $61.9.50;  Thomas  Sheahan,  $62,950; 
Mackle-Crawford  Co..  $.53,377;  Dvsard  Con- 
struction Co.,  $53,589;  Griffins  Construction 
Co,,  Atlanta.  Ga..  $49.000 ;  Case  &  Brine.  $60.- 
888;  J.  R.  Cothran,  $-59,725;  Joliet  Bridge  & 
Iron  Co.,  $60,400. 

Idaho. 
Commercial  Club  ofLewiston.  Idaho,  and 
farmers  of  the  section  lying  north  of  the  city 
across  the  Clearwater  river  recently  met  to 
take  steps  toward  the  construction  of  a  free 
wagon  bridge  over  Hatwai  creek,  about  5 
miles  east  of  the  city.  A  committee  was  ap- 
pointed to  meet  with  the  County  Commission- 
ers the  latter  part  of  this  month. 

Illinois. 

+Bids  will  be  received  at  the  County  Sur- 
veyor's office,  Ottawa.  111.,  up  until  1  p.  m.. 
Feb.  1,  for  the  construction  of  a  reinforced 
concrete    superstructure    on    olil    stone    abut- 


ments, in  Dayton  Township,  La  Salle  County. 
E.  J.  Belrose,  Town  Clerk,  Wedron,  111.  Zel- 
lers  Bridge — Clear  span,  24  ft. ;  roadway,  18 
ft. ;  estimated  concrete  in  superstructure,  30 
cu.  yds. ;  reinforcing  steel,  5,550  lbs.  The  ex-, 
isting  masonry  substructure  is  to  remain  un- 
disturbed with  the  exception  that  the  abut- 
ment walls  and  wings  outside  of  the  super- 
structure are  to  be  capped  with  concrete  22% 
ins.  high,  12  ins,  thick  and  6  ft.  long  to  retain 
the  embankment.  Estimated  amount  of  con- 
crete. 2.6  cu.  yds.  Gravel  may  be  obtained  in 
bed  of  Indian  Creek.  2%  miles  from  bridge 
site,  for  about  25  cts.  per  load.  Contractor  to 
provide  temporary  bridge  during  construction. 
Work  to  be  completed  on  or  before  May  25, 
1912.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  applica- 
tion in  writing  from  the  Illinois  Highway 
Commission,  Springfield.  Illinois. 

•5»Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago.  111., 
until  11  .\.  M.,  Jan.  27.  for  furnishing  and 
delivering  at  the  various  bridges,  viaducts, 
etc.,  white  pine,  Norw-av,_j)jne,  yellow  pine  and 
white  oak  lumber  as  fnav  be  required  until 
December  31.  1012,  Bridge  No.  B-1152  on 
the  Valley  Division  of  the  Santa  Fe,  at  pres- 
ent a  1,648-ft.  open  deck  pile  trestle  will  be 
renewed  bv  a  70-ft.  ballast  deck  pile  to  he 
placed  on  the  east  end.  with  a  612-ft.  fill,  the 
balance  of  the  bridge.  966  ft.,  to  be  renewed 
with  a  ballast  deck,  estimated  cost  $47,200, 
Bridges  Nos.  A-182.  A-186.  B-186  and  B-24. 
Los  .\ngeles  Division  of  the  Santa  Fe.  are  to 
be  renewed  at  a  cost  of  $5,000. 
■  ®The  Joliet  Bridge  &  Iron  Co.,  Joliet.  111., 
has  been  aw-arded  the  contract  for  repairing 
the  Illinois  River  bridge  at  Havana,  III.  The 
work  will  include  cleaning  and  repaintiiig  all 
steel,  new  stringers  and  new  creosoted  timber 
and  new  floor.     The  contract  price  was  $2.9.52. 

The  State  Engineering  Department,  Spring- 
field. 111.,  has  been  called  upon  to  prepare  plans 
for  the  construction  of  an  850-ft.  concrete  via- 
duct at  Danville,  111.  A.  N.  Johnson  is  State 
Highway  Engineer. 

Engineer  Bilger  of  the  State  Highway  Com- 
missioner's office.  Springfield,  111.,  recently  in- 
spected the  site  of  the  proposed  new  bridge  at 
Old  Texas  and  conferred  with  the  Highway 
Commissioners  of  Middleport  and  Concord 
townships.  As  proposed  the  structure  will  be 
150  ft.  long.    It  is  hoped  to  have  an  estimate 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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of  the  cost  made  in  order  that  the  proposition 
may  be  submitted  to  the  voters  at  the  Spring 
election. 

Indiana. 
•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
6,  by  Board  of  Rush  County  Conimissioners. 
Rushville,  Ind.,  for  the  construction  of  two 
bridges  on  Rush-Hancock  county  line.  J.  M. 
Stone  is  County  Auditor. 

Iowa. 

SThe  Lucas  County  Board.  Chariton,  la., 
has  awarded  the  contract  for  the  construction 
oi  county  bridge  work  to  Cyrus  Bell.  White- 
breast  township,  at  $1.90  per  lin.  ft. 

Kansas. 

•J-Bids  will  be  received  until  Feb.  o,  by  Com- 
missioners of  Cloud  County,  Concordia.  Kan., 
for  the  erection  of  stone  arch  bridges,  one  to 
be  6  ft.,  one  12  ft.  and  one  16  ft.  Stone  is  to 
be  furnished  to  the  contractor  in  the  quarry 
1%  miles  from  the  bridges.  R.  .\.  Short  is 
County  Clerk. 

A  petition  asking  for  a  Congressional  ap- 
propriation for  the  construction  of  a  free 
bridge  over  the  Missouri  River  at  Leaven- 
worth is  being  circulated  at  Weston,  Mo.,  a 
town  opposite  Leavenworth.  Kan. 


Kentucky. 

A  bill  has  been  introduced  in  the  Senate  at 
Washington,  D.  C,  by  Senator  Lea,  authoriz- 
ing the  Lewisburg  &  Northern  Ry.  Co.,  subsi- 
diary to  the  Louisville  &  .Vashville  R.  R.,  to 
construct  a  bridge  over  the  Cumberland  River. 
J.  H.  Peyton.  Louisville.  Ky.,  is  Chief  Engi- 
neer "f  the  new  company. 

Louisiana. 

It  has  been  announced  by  the  Clerk  of 
Court,  Baton  Rouge,  La.,  that  construction 
work  will  be  started  immediately  on  a  new 
steel  bridge  over  the  Coniite  River  on  the 
Greenwell  Springs  road.  N.  S.  Hasie,  Dallr.s, 
Texas,  has  the  contract  for  the  work.  The 
cost  is  $5,200. 

.According  to  information  received  from  W. 
L.  Burke,  Secretary.  Police  Jury,  Iberia  Par- 
ish, La.,  the  construction  of  the  proposed 
steel  bridge  over  Bayou  Teche,  at  Ofiver,  has 
been  deferred  indefinitely.  The  project  was 
mentioned  in  our  Jan.  .3  issue. 

Massachusetts. 
•J-K'ds  will  be  received  until  9:30  a.  m.,  Jan. 
30,  by  Essex  County  Commissioners.  Salem, 
Mass.,  for  the  reconstruction  of  Fox  Hill 
bridge  over  the  Saugus  River  between  the  city 
of  Lynn  and  the  town  of  Saugus,  Essex  Coun- 
ty, Mass.  The  work  w^ili  consist  of  building  a 
temporary  pile  bridge,  removing  the  old  struct- 
ure and  building  a  reinforced  concrete  bridge 
of  four  spans,  each  -35  ft.  in  the  clear,  sup- 
ported on  granite  piers  and  abutments,  with  a 
steel  rolling  lift  channel  span,  pile  fender 
guards,  operator's  house,  etc.,  a  part  of  the 
new  structure  to'  be  a  solid  fill.  Plans  may  be 
seen  and  specifications  mav  be  obtained  at  the 
office  of  the  Counts  Engineer  at  Salem  Mass. 
Prospective  bidders  may  obtain  plans  of  B.  L. 
Makepeace,  387  Washington  St..  Boston.  Each 
bid  must  be  accompanied  bv  a  certified  check 
ii>r  51,000. 

Minnesota. 

'i'Bids  will  be  received  until  2  p.  m.,  Feb.  2. 
by  -Auditors  of  Marshall  and  Beltrami  Coun- 
ties, Warren.  Minn.,  for  furnishing  and  deliv- 
ering corrugated  culverts  to  points  within  the 
territory  of  No.  11  designated  in  the  sneoifica- 
tions  of  the  following'  amounts  and  sizes : 
About  1,000  of  12-in.  culverts :  800  ft  of  18-in. 
culverts;  650  ft.  of  24-in.  culverts-  650  ft.  of 
36-m.  culverts:  800  ft.  of  36-in.  culverts;  700 
;tt.  of  48-in.  culverts;  250  ft.  of  48-in.  culverts; 
200  tt.  of  60-in.  and  250  ft.  of  72-in.  culverts. 

n'Bids  will  be  received  until  2  p.  m..  Feb.  2, 
by  Auditors  of  Marshall  and  Beltrami  Coun- 
ties. Warren,  Minn.,  for  furnishine  the  mate- 
rial and  erecting  12  steel  I-beam  bridges, 
ranging  from  28-ft.  to  48-ft.  spans,  across  the 
main  ditch,  branch  No.  1  and  branch  No.  200 
if  .hidicial  Ditch  No.  U.     Plans  and  specifica- 


h^  \\  \  '  -■:}'^'''S'^^  "•«'>•  be  obtained 
b>  appl.vn,^,  to  U  R.  Hoag.  En.,nneer.  Rollis, 
Mmn.  I-or  the  3-;-!t .  4'-it.  and  -18-ft  sp  ns 
contractors  m.iy  bid  L.n  tlicir  own  designs,  fol- 
low-ing  general  speci;io...t!,.,,s  to  be  furnished 
Dv  tne  engineer. 

The  -Mankato  Electric  Tnction  Co.,  .\Ianka- 
to,  .\hnn.,  has  under  onsuieration  the  con- 
struction o  a  bridge  over  the  .Minnesota 
Kiver.  11.  h.  Hance  is  Manager  ui  the  trac- 
tion conipanv. 

Missouri. 

-fBids  will  be  received  until  noon,  Feb.  6, 
by  the  Sullivan  Countv  Court,  -Milan  Mo  for 
the  construction  of  an  all-steel  bridge,  75-ft 
span,  with  30-in.  steel  piers,  across  .Main  Lo- 
cust Creek,  near  Leander  Montgomerj's  farm 
Flans  and  specilications  on  file  with  the  Coun- 
*>■  Clerk.     W-.  G.  Kent  is  Highwav   Engineer. 

Ihe  City  Council  of  St.  Joseph.  Mo.,  at  a 
recent  meeting  instructed  the  Board  of  Public 
Works  to  employ  Hcdrick  &  Cochrane,  Kan- 
sas City,  .Mo.,  to  prepare  plans  for  the  con- 
struction of  the  proposed  Sixth  St.  viaduct 
mentioned  in  a  recent  issue  of  this  paper. 

Montana. 

Engineers  of  the  Great  .Northern  Rv.  arc 
making  surveys  for  the  construction  lif  the 
bridge  necessary  to  span  the  Judith  River  at 
the  Powell  ranch  near  Lcwistown,  Mont. 

Nebraska. 

•^Bids  will  be  received  until  noon.  Feb.  8. 
by  Board  of  Otoe  County  Commissioners.  Ne- 
braska City,  Ncbr..  for  the  construction  of 
bridges  according  to  plans  on  file  with  L.  J. 
Stutt,  County  Clerk.  Separate  bids  w^ill  be 
received  for  bridges  as  follows:  40,  50,  60, 
70,  80,  90  and  1,000  ft.  steel  span  superstruct- 
ures. Steel  I-beam  bridge  superstructures,  16 
to  32  ft.  in  length ;  steel  approaches  to  steel 
bridges;  wooden  pile  bridges  16  to  80  ft.  in 
length ;  30  and  36-in.  steel  tubes  and  30  and 
36-in.  Wilson  reinforced  concrete  tubes. 
Separate  bids  will  also  be  received  on  concrete 
bridges  and  also  on  concrete  work.  A  certi- 
fied check  in  the  sum  of  $500  must  accompanv 
each  bid. 

•J-Bids  will  be  received  until  noon,  Feb.  2o, 
at  the  County  Clerk's  Office  of  Morrill  Coun- 
t.y,  Bridgeport.  Nebraska,  for  the  construc- 
tion of  two  bridges  with  earth  approaches  and 
fills  across  the  North  Platte,  one  bridge  to  be 
located  at  the  site  of  the  present  wagon  bridge 
about  three-fourths  of  a  mile  north  of  the 
town  of  Bridgeport,  and  the  other  bridge  to 
be  located  about  one  and  one-half  miles  south 
of  the  town  of  Bayard.  Bids  will  be  received 
for  both  of  the  above  bridges  on  alternate 
designs  as  follows:  First— One  reinforced 
concrete  girder  bridge,  composed  of  33-ft. 
spans,  approximately  800  ft.  in  length,  all  as 
per  plans  and  specifications.  Second — One  re- 
inforced concrete  arch  bridge,  composed  of  50- 
ft.  spans,  approximately  800  ft.  fn  length,  all 
as  per  plans  and  specifications.  .All  plans  and 
specifications  for  the  above  bridges  arc  on  file 
in  the  office  of  the  State  Engineer,  Lincoln, 
Neb.,  and  the  County  Clerk's  office,  Bridge- 
port, Neb.  Earth  fills  on  the  ends  of  both 
Bridgeport  and  Bayard  bridges  will  be  made 
7  ft,  high  and  1,500  ft.  in  total  length  for  each 
bridge,  and  contain  approximately  19,000  cu. 
yds.  of  earth  per  bridge.  Surfacing  with 
gravel  1  ft.  deep  will  be  made  over  the  road- 
way of  both  bridges  and  16  ft.  wide  on  all  fills, 
being  approximately  12.000  cu.  yds.  of  gravel 
per  bridge.  Bids  may  be  submitted  separate- 
ly on  the  bridge,  earth  work  and  surfacing. 
-All  bids  must  be  sealed,  and  those  on  the 
bridges  or  on  the  entire  project  complete  must 
be  accompanied  by  cash  deposit  or  certified 
check  for  $1,000.  Bids  on  earth  work  and  sur- 
facing to  be  accompanied  by  cash  deposit  or 
certified  check  for  $200.  .AH  certified  checks 
to  be  made  payable  to  Mr.  Jess  Minshall. 
County  Clerk  of  Morrill  County.  Copies  of 
plans  and  specifications  may  be  had  upon  ap- 
plication and  payment  of  $5.00  at  the  office  of 
the  State  Engineer. 

^Bids  will  be  received  until  noon.  Feb.  12, 
bv  E.  F.  Urzak.  Clerk  Colfax  Countv.  Schuv- 


ler,  Nebr.,  for  the  construction  of  all  steel, 
concrete  and  wooden  bridges  during  the  year. 
-A  certified  check  for  $500,  payable  to'  the 
County  Clerk,  must  be  filed  with  each  bid. 
Official  advertisement  will  be  found  elsewhere 
in    this   issue. 

The  Board  of  Sherman  County  has  applied 
to  the  State  Engineer,  Lincoln,  Neb.,  for  state 
aid  in  the  construction  of  a  bridge  over  the 
Loup  River  at  Loup  City.  The  proposed 
structure  will  be  500  ft.  loiig  and  will  cost,  it 
is  estimated,  about  $14,000. 

.A  movement  is  being  agitated  in  the  cities 
of  Council  Bluflfs,  la.,  and  Omaha,  Neb.,  to- 
ward the  construction  of  a  new  free  bridge 
across  the  .Missouri  River  to  accommodate 
railroad  traffic,  street  car  lines,  wagons  and 
pedestrians.  "The  proposed  free  bridge,  ac- 
cordiiig  to  the  present  plans,  is  to  be  located 
opposite  the  lower  end  of  First  .Ave.,  or  be- 
tween First  and  Second  .Aves.  C.  O.  Lobeck, 
Omaha,  Neb.,  is  interested  in  the  project. 

New  York. 

The  Kensington  Business  Men's  and  Tax- 
payers' Association,  Buffalo.  N.  Y.,  recently 
adopted  resolutions  favoring  the  construction 
of  a  bridge  over  Cattaraugus  Creek  on  .Mo- 
selle St. 

The  Grade  Crossing  Commission,  Buffalo, 
N.  Y.,  recently  held  a  hearing  on  the  ques- 
tion as  to  whether  the  crossing  at  grade  at 
.Austin,  .Amherst  and  Tonawanda  Sts.  over  the 
Erie.  Central  and  Lackawanna  tracks  should 
he  eliminated  by  subways  or  viaducts.  A 
number  of  petitions  signed  by  the  residents  of 
Black  Rock  protesting  against  subwavs  were 
filed. 

North  Dakota. 
4-Bids  will  be  received  until  1 :30  p.  m.. 
Feb.  20,  by  Board  of  Pembina  County  Com- 
missioners, Pembina,  N.  Dak.,  for  the  con- 
struction of  all  bridges  ordered  during  the 
j'ear  of  1912.  Plans  and  specifications  are  on 
file  at  the  office  of  W.  W.  Fclson,  County 
-Auditor. 

Ohio. 
4"Bids  will  be  received  until  11  a.  m..  Feb. 
3.  by  Board  of  Medina  County  Commission- 
ers, Medina.  O.,  for  the  construction  of  the 
superstructure  of  a  highway  bridge  in  Guil- 
ford township,  also  for  a  superstructure  of  a 
highway  bridge  on  the  Cleveland  pike  in  Me- 
dina township.  L.  Garver  is  County  .Auditor. 
•{•Bids  will  be  received  until  1  p.  m.,  Jan.  31, 
by  the  Board  of  Licking  County  Commission- 
ers, Newark,  O.,  for  the  construction  of  a 
bridge  over  Clay  Creek  in  Madison  township. 
C.  L.  Riley  is  County  .Auditor. 

•{•Bids  will  be  received  until  noon.  Feb.  16. 
by  Board  of  Hamilton  County  Commissioners. 
Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  230  of  concrete  bridge  and 
fill  on  River  road  at  EKmlap  Creek  road  in 
Colerain  township.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Board.  -Albert 
Reinhardt  is  Clerk  of  the  Board. 

•{•Bids  will  be  received  until  11  a.  m,,  Jan. 
29,  by  Board  of  Summit  Countv  Commission- 
ers, C.  I.  Wirth,  Gerk,  .Akron.  O.,  for  making 
fill  necessary  to  complete  the  approaches  to 
the  George  Highway  bridge,  so-called,  over 
the  Cuyahoga  river,  in  the  village  of  Cuyahoga 
Falls  and  Portage  township,  said  fill'  to  be 
made  in  accordance  with  the  plans,  profiles 
and  specifications  therefor  now'  on  file  in  the 
office  of  the  County  .Auditor.  The  material 
for  making  the  fill  will  be  taken  from  the 
hog-back  between  the  highway  and  street  rail- 
road south  of  said  bridge,  which  shall  be  ex- 
cavated to  such  a  depth  as  said  Board  shall 
indicate,  and  if  sufficient  material  is  not  con- 
tained in  said  hog-back,  the  balance  shall  be 
taken  from  the  hillside  north  of  said  bridge, 
at  such  point  as  said  Board  shall  indicate.  The 
estimated  quantity  of  fill  to  be  made  is  ap- 
proximately 19,400  yds.,  to  be  paid  for  as 
measured  in  the  fill  after  completion  of  the 
same  and  after  allow^ing  10  per  cent  for  set- 
tling and  shrinkage.  Work  will  be  commenced 
on  said  fill  as  soon  as  the  contract  therefor  is 
let  and  must  be  finished  within  45  days  from 
the  date  of  the  contract.' 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®The  Board  of  Control,  Dayton.  O.,  has- 
awarded  the  contract  for  the  construction  of 
the  bridge  over  the  canal  at  SperUng  Ave.  to 
.\1.  S.  Fox  at  $1,70T. 

The  Butler  County  Commissioners,  Hamil- 
ton, O.,  have  approved  the  plans  for  the  con- 
struction of  a  5-ft.  extension  to  the  Grand 
Boulevard  bridge,  and  the  same  were  sub- 
mitted to  the  State  Department  for  approval. 

Lionel  Evans,  Superintendent  of  Parks. 
Youngstown,  O.,  has  recommended  the  con- 
struction of  four  new  concrete  bridges  in 
Lincoln  Park,  estimated  to  cost  $1,000  each. 
The  construction  of  a  new  concrete  wall  al 
that  park,  estimated  to  cost  $3,-500,  was  also 
recommended. 

Oklahoma. 

It  is  reported  that  the  Missouri.  Oklahoma 
&  Gulf  Railway  Co.,  J.  J.  Harrison,  Musko- 
gee, Okla.,  Chief  Engineer,  has  contracted  for 
the  construction  of  four  bridges  along  the  pro- 
posed line  between  Wagoner  and  Joplin.  The 
structures  will  be  of  steel  and  will  span  the 
Grand  and  Spring  rivers. 

Oregon. 

The  fact  that  the  Portland,  Eugene  &  East- 
ern Ry.  Co.  has  secured  an  option  on  the  old 
factory  site  of  the  Combination  Manufactur- 
ing Co.  leads  it  to  be  believed  the  railroad 
will  construct  a  bridge  shortly  over  the  Wil- 
lamette from  the  foot  of  State  St.  at  Salem. 
Ore. 

Panama. 

•J«Bids  will  be  received  until  10  -.'M  a.  m.. 
Feb.  1.5.  by  Maj.  F.  C.  Boggs.  General  Pur- 
chasing Officer  Isthmian  Canrd  Commission. 
Washington.  D.  C.  for  furnishing  under  Canal 
Circular  67.5,  the  necessary  Lifting  Trusses, 
Lifting  Mechanism.  Electrical  Equipment,  Sig- 
nals, etc.,  for  the  complete  construction  and 
erection  of  a  single-track,  single-leaf  bascule. 
same  to  be  installed  by  the  commission  on 
the  103Vj-foot  steel  girders  now  on  hand  at 
bridge    140,    relocated   line.    Panama   Railroad. 

Pennsylvania. 

Councilman  William  Wirth  introduced  at  a 
recent  session  of  the  city  council.  Scranton. 
Pa.,  an  ordinance  granting  a  franchise  to  the 
Scranton  &  Lake  Ariel  Ry.  Co..  which  pro- 
poses, among  other  improvements,  the  con- 
struction of  a  viaduct  at  River  St.  instead  of 
the  trestle,  as  at  first  planned. 

The  Washington  County  Board  of  Commis- 
sioners, Washington,  Pa.,  has  appointed  view- 
ers to  investigate  the  site  for  the  construc- 
tion of  the  proposed  bridge  on  the  Charleroi- 
Twilight  road. 

The  Grand  Jury  has  recommended  that  the 
Commissioners  of  Luzerne  County.  Wilkes- 
barre.  Pa.,  construct  a  new  bridge  over  the 
Susquehanna  River  from  Port  Griffith  to 
Wyoming. 

Commissioners  of  Cambria  County,  Ebens- 
burg.  Pa.,  plan  to  inspect  the  proposed  site  for 
the  construction  of  the  bridge  between  Cam- 
bria City  and  Minersville.  and  it  is  believed 
that  the  project  will  take  definite  shape  short- 
ly. The  cost  of  the  structure  will  amount  to 
about  $2.5.000. 

Texas. 

County    officials    recently    met    at    Houston. 


Texas,  to  discuss  the  propose<l  construction 
of  a  bridge  over  Little  White  Oak  Bayou  to 
connect  ^Montgomery  Ave.  and  Houston  Ave. 
on  a  direct  line  and  for  straightening  out 
Montgomery  Ave.  The  cost  of_  the  bridge 
would  be.  it  is  estimated,  about  $15,000. 

Washington. 

^Bids  will  be  received  until  2  p.  m.,  Feb.  2, 
by  Board  of  County  Commissioners,  Spokane, 
Wash.,  for  the  construction  of  a  county  bridge 
located  and  described  as  follows :  On  the 
Lyle  road  across  Spokane  River  in  the  n.  e.  V4 
oi  Sec.  20-20-42.  consisting  of  one  steel  Pratt 
Truss  span  199  ft.  10  ins.  wide,  approach  spans 
of  reinforced  concrete,  with  earth  approaches 
and  rock  riprap. 

4«Bids  will  be  received  until  2  p.  m.,  Feb.  2, 
bv  Board  of  Spokane  County  Commissioners. 
Spokane,  Wash.,  for  the  construction  of  a 
county  bridge  located  and  described  as  fol- 
lows: Bridge  Xo.  126,  on  the  Boston  road 
across  Peone  Creek  in  the  e.  %  of  Sec.  3-26- 

43.  consisting  of  6  riveted  steel  Warren 
trusses,  each  span  70  ft.,  and  3  tower  spans, 
each  17  ft.  6  ins.,  on  concrete  pedestals  and 
abutments  with  earth  approaches.  R.  W.  But- 
ler is  Clerk  of  the  County  Court. 

4>Bids  will  be  received  until  4  p.  m..  Jan.  30. 
by  W.  J.  Roberts,  State  Highway  Commis- 
sioner, Olympia,  Wash.,  for  the  substructure 
for  a  bridge  across  the  North  Fork  of  Lewis 
River  in  the  n.  w.  M,  Sec.  19,  Twp.  5  north. 
Range  1  e.,  W.  M.  Plans  and  specifications 
are  on  file  in  this  office  and  in  the  office  of 
Bowerman  &  McCloy,  Consulting  Engineers, 
Central  Bldg..  Seattle,  Wash. 

^Bids  will  be  received  until  2  p.  m.,  Feb.  2, 
hv  Board  of  Spokane  County  Commissioners, 
Spokane,  Wash.,  for  the  construction  of  two 
county  bridges  located  and  described  as  fol- 
lows :  Bridge  No.  15  on  the  Latah  Creek  road 
across  Latah  Creek  in  s.  w.  %  of  Sec.  32-22- 

44,  and  Bridge  Xo.  18,  on  the  Roberts  road 
across  Latah  Creek  in  n.  w.  %  of  Sec.  12-21- 
44.  each  consisting  of  1  riveted  steel  Pratt 
Truss,  span  122  ft.  6  ins.,  on  concrete  abut- 
ments with  earth  approaches  and  rock  riprap. 
R.  W.  Butler  is  Clerk  of  the  Board. 

•|«Bids  will  be  received  until  2  p.  m.,  March 
4,  by  Board  of  Lewis  County  Commissioners, 
Chehalis.  Wash.,  for  the  subgrading,  drainmg, 
constructing  a  20-ft.  reinforced  concrete  ^cul- 
vert, and  hard-surfacing  16  ft.  in  width,  5,280 
ft.  of  the  Cowlitz  and  Oh-mpia  road,  com- 
mencing at  the  East  end  of  the  present  State 
\id  Road  No.  51.  Located  about  3  miles  from 
Chehalis.    H.  H.  Swofford  is  County  Auditor. 

Commissioners  of  Spokane  County.  Spo- 
kane, Wash.,  have  approved  the  plans  for  the 
construction  of  four  new  bridges  which  will 
be  built  during  the  coming  year.  The  struct- 
ures will  be  of  steel,  according  to  the  plans 
prepared  by  C.  L.  Graves.  County  Engineer, 
and  the  largest  one  will  be  over  Peone  Creek, 
just  north  of  Mead,  and  will  be  80  ft.  high 
and  473  ft.  long.  Xo.  4  bridge  will  be  built  at 
Seven  Mile,  over  the  Spokane  River,  and  will 
be  200  ft.  long.  Bridges  Nos.  15  and  18  will 
be  near  Waverly.  One  will  be  built  above 
Waverlv  and  the  other  just  below.  Each  will 
be  122  ft.  long  and  will  be  the  same  in  all  par- 
ticulars. 


Petitions  are  being  circulated  by  the  citizens- 
of  Aberdeen,  Wash.,  asking  for  the  construc- 
tion of  a  $75,000  bridge  connecting  South 
Aberdijen  with  the  main  part  of  the  town. 

The    following   bids    were   received    by    th< 
Board  of  Public  Works,  Seattle,  Wash.,  Jan. , 
12.  for  the  construction  of  a  viaduct  on  Fre-  I 
mont   Ave.   from   Lake   Washington   Canal  to 
Ewing   St.:     Sloane   Bros.,   $4li,.335;    Stillwell 
Bros.,  $.56,941;  F.  S.   Misho.  $40,733;   McRae ! 
Bros.,   $58,230;    T.    Ryan,    Sullivan    Bldg.,   M 
1760,  $46,323;  Jahn  Cont.  Co.,  $1,,.569;  Stank-. 
Bros.,    $59,160;     Butler    Const.    Co.,    $-52,68^ 
Lance  &  Peters,  $-53,935;   Sparger  Cone.  Co 
$-59,327;     Chamberlain     Const.     Co.,    $49,720.^ 
Graff  Const.   Co.,  $48,-587;   Kaburtz,  Smith  &j 
Roundtree,  $-59,044;  Pearson  Const.  Co.,  $47.- 
631.      Specifications    on    the    above    included 
81  M  ft.  lumber;  700  ft.  galvanized  iron  rail 
ing;  2,099  cu.  yds.  concrete;  31-5,180  lbs.  steel; 
2,435  sq.  yds.  brick  pavement ;  60  cu.  yds.  sand 
and  gravel ;  430  ft.  8-in.  sewer  pipe ;  435  ft.  cast 
iron    drain    pipe;    240   lbs.    cast   iron    footing 
plates;  3,000  lbs.  pole  sockets;  1,700  lbs.  steel 
plates. 

Lincoln  County  Commissioners,  Davenport. 
Wash.,  have  awarded  the  contract  for  the, 
construction  of  metal  culverts  in  the  county 
durine  the  vear  of  1912  to  Wyhe  Bros.,  Port- 
land, Ore.,  at  $3,500. 

The  Commissioners  of  Lewis  County,  Che-, 
halis.  Wash.,  and  the  residents  of  Randle, 
Wash.,  have  entered  an  agreement  whereby 
the  latter  will  furnish  $2,627  toward  the  neces- 
sarv  $21,000  for  the  construction  of  a  bridge 
over  the  Cowlitz  River  at  Randle. 

Advices  from  Spokane,  Wash.,  state  that 
definite  information  as  to  when  the  Oregon- 
Washington  Railroad  &  Navigation  Co.  will 
ask  for  bids  for  the  constructon  of  the  pro- 
posed bridge  crossing  the  river  above  the 
Monroe  St.  bridge  will  be  made  public  within 
a  short  time.  W.  H.  Davisson.  Spokane. 
Wash.,  is  Principal  .\3sistant  Engineer. 

As  a  result  of  the  recent  inspection  of  the 
Green  River  Pipe  Line  of  Tacoma.  Wash.,  by 
Commissioners  and  Engineers,  it  will  probably 
be  necessarv  for  the  city  to  construct  a  bridge 
over  the  Green  River  to  replace  the  under 
river  crossing.  The  cost  of  the  improvement 
is  estimated  at  about  S23.00i'. 

Wisconsin. 

Citv  Council  of  Eau  Claire,  Wis.,  is  to  again 
take  up  tlie  matter  of  building  a  new  bridge 
over  the  Chippewa  River  from  Bridge  to  A 
St.  As  proposed  the  structure  would  be  17< 
ft-  long  and  would  necessitate  an  expendi- 
ture of  about  $60,478.  The  site  will  probabb 
be  the  same  as  that  of  the  old  wagon  bridge 
which  spanned  the  river  years  ago. 

The  State  Highway  Commissioners  at  Madi 
son,, Wis.,  have^appropriated  $1,2.50.000  for  th< 
construction   of   roads>  and   140  .b.ridges   in 
number  of  townships. 

The  State  Railroad  Commission  of  Wisct;. 
sin,  Madison,  Wis.,  has  instructed  the  Fasten 
Wisconsin  Electric  Railway  Co.  and  the  cit> 
of  Oshkosh  to  build  a  new  bridge  over  th. 
Fox  River  at  West  .\lgoma  St.  to  replace  thi 
present  structure,  which  is  pronounced  unsaf' 
for  traffic.  The  railway  company  will  pay  "i' 
per  cent  of  the  cost  and  the  city  will  bear  th 
balance. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS  | 


California. 

®J.  D.  Niman,  Turlock,  Cal.,  has  been 
awarded  the  contract  at  about  $9,000  for  con- 
structing Cross  Ditch  No.  2  for  the  Turlock 
Irrigation  District  of  Turlock,  Cal.  The 
work  includes  the  e.xcavation  of  a  ditch  about 
4  3-5  miles  long.  107  cu.  yds.  reinforced  con- 
crete drops  and  78.8  cu.  yds.  concrete  lining. 
Idaho. 

A  committee  has  been  appointed  by  the 
settlers   and    land    owners   of    the    Sunny.side 


Tract  to  investigate  sources  of  water  supply 
and  to  report  on  a  plan  for  the  promotion 
of  a  district  to  irrigate  the  67,000  acres  in 
the  tract.  There  are  four  sources,  any  one 
of  which,  it  is  said^  would  give  the  district 
ample  water  for  all  purposes.  These  streams 
are  Fall  Creek.  Lime  Creek,  south  fork  of 
the  Boise,  or  Salmon  River.  Either  of  these 
sources  would  contemplate  a  reservoir  site 
in  the  Long  Tom  basin  with  a  capacity  of 
330,000  acre  ft.,  which  would  w^ater  120,- 
000  acres  of  land.    The  reservoir  would  have 


to  be  dammed  at  the  mouth  by  a  structur 
210  ft.  high  and  270  ft.  long  at  the  base,  or 
surface  length  of  nearly  1.000  ft.  The  coir 
mittee  consists  of  J.  M.  Wise.  Dr.  R.  1 
Xourse  and  Judge  Carl  A.  Davis,  all  - 
Boise. 

City  Council  of  Pocatello,  Idaho,  has  bee 
petitioned  to  build  a  levee  along  the  bank 
of  Portneuf  River,  where  it  runs  throug 
North  Johnston  .-^ve.,  between  Greely  an 
Young  St. 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Illinois. 

•J-Bidi  will  be  received  until  'J  a.  m ,  Feb. 
-■.,  by  Drainage  Commissioners  of  the  Thomas 
jsub^district  of  the  Little  Wabash  Drainage 
District,  Coles  County,  at  the  oifice  of  James 
\V.  and  E.  C.  Craig,  Mattoon,  111,,  for  the 
work  of  constructing  a  covered  drain  includ- 
ing 2,09<)  ft.  of  8-in.  vitiriiied  sewer  pipe.  3S0 
It  of  10-in.  vitirified  sewer  pipe,  380  ft.  of  12- 
in.  vitrified  sewer  pipe,  and  ti  lamp  holes ;  all 
of  which  vitrified  sewer  pipe  is  to  be 
laid  at  an  average  depth  of  6  ft.  Maps,  pro- 
riles,  plans  and  specifications  of  the  work  may 
be  seen  at  the  office  of  the  clerk  of  the  coun- 
ty coun  of  Coles  County,  Illinois,  and  at  the 
.iffice  of  Oaude  L.  James,  the  engineer  of  the 
drainage  district,  and  at  the  office  of 
James  \V.  &  Edward  C.  Craig,  in  Mattoon, 
111.  Bids  will  be  received  on  the  work  as  a 
whole  covering  the  furnishing  of  the  vitrified 
-ewer  pipe,  hauling  the  same,  and  the  digging, 
;aying  and  backfilling.  A  certified  check  for 
JllMi  must   accompany   each   bid. 

4»Bids  will  be  received  until  noon.  Feb.  1.5. 
i)y  1.  J.  Bryan,  clerk  of  the  Sanitary  District, 
American  Trust  Bldg.,  Chicago,  111.,  for  the 
excavation  and  collateral  work  on  Contract 
Section  3  of  the  Calumet-Sag  channel.  The 
-'<  will  include  the  following  appro.ximate 
iities:  33o,000  cu.  yds.  of  glacial  drift. 
,.  ,>".iO  cu.  yds.  of  rock  excavation,  1S2.300  sq. 
ft.  of  channeling.  13,400  cu.  yds.  of  concrete 
retaining  wall.  o,0(H.i  sq.  yds.  rip  rap  slope.  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this  issue. 

®Bids  were  opened  at  Harrisburg,  111.,  Jan. 
16  by  the  Middle  Fork  Special  Drainage  Dis- 
trict for  the  construction  of  a  15-mile  main 
<utlet  ditch  and  a  2-niile  lateral  ditch.  The 
:ontract.  involving  about  aoT.GW  cu.  yds.  of 
r.xcavation.  was  awarded  to  John  McMann, 
joshen.  Ind..  at  8  cts.  and  5.97  cts.  per  cu.  yd. 

®The  Myers  Construction  Co.  and  Frank 
L  Aymond.  St  Louis,  Mo.,  have  been  award- 
^  3  sub-contract  by  the  Kinser  Construction 
3o.  for  driving  4Ui.000  lin.  ft.  of  piling  for 
he  new  levee  at  East  St.  Louis,  111. 

.Mi  bids  received  Jan.  17  by  the  Commis- 
-ion  of  the  Sny  Island  Levee  Drainage 
district.  Pittsfield.  111.,  for  enlarging  the 
nain  drainage  canal  of  the  district  were  re- 
ected.  The  work  on  which  bids  were 
aken  involved  about  1,000,000  cu.  yds.  of  ex- 
avation.  E.  J.  Chamberlain,  Pittsfield.  111., 
?  the  Engineer. 

Indieina. 

The  Commissioners  of  Allen  Count\-  have 
■rdered  the  establishment  of  the  Junk  ditch  in 
Vayne  Count>-.  Ralph  Guenther,  County 
■urveyor.  Fort  Wayne.   Ind.,   in  charge 

Iowa. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
.  by  Board  of  Supervisors,  Kossuth  County, 
vlgona,  la.,  for  the  contract  for  drainage  im- 
rovement  comprising  one  continuous  open 
itch  14.962  ft.,  8-ft.  base,  average  depth  6.50 
L,  estimated  yardage  50,000  cu.  yds.;  74,144 
t.  of  tile  ranging  from  6  to  24^in. ;  10  per 
ent  check  to  accompany  bid.  S.  E.  Xorton 
:  .■Kuditor  of  Kossuth  County  at  Algona,  la. 

^Bids  will  be  received  until  Feb.  5.  by  A. 
Peterson,  Countj'  Auditor,  \\'ebster  City, 
a.,  for  the  construction  of  tile  portion  of 
'itch  Xo.  93  in  Hamilton  Countv-  requiring 
le  following  quantities  of  salt-glazed  vitri- 
ed  tile:  1,500  ft.  30-in.  tile,  1,800  ft.  26-in. 
le,  1,400  ft.  24-in.  tile:  2.000  ft.  22-in.  tile. 
400  ft.  20-in.  tile.  1.400  ft.  18-in.  tile,  2.250 
-  16-in.  tile.  5.263  ft.  14-in.  tile.  2,580  ft.  12- 
1-  tile,  1.240  ft  10-in.  tile.  2,200  ft  8-in.  tile. 
laximum  depth,  11  ft  Certified  check  for 
)  per  cent  required  with  each  bid.  E.  S. 
oudinot  of  Webster  Cit3-,  is  the  Engineer 
'  charge.  — 

^•Bids  will  be  received  until  9  a.  m..  Feb.  1. 
r  Board  of  Winnebago  Countj-  Supervisors, 
crest  Citj-.  la.,  for  the  construction  <>i  Drain- 
re   District   Xo.    11.   to    consist    of   approxi- 

ately  3.200  ft  24-in.  tile,  2..5(iO  ft.  20-in.  lile. 
6i.>0  ft.  18-in.  tile.  2.700  ft.  16-in.  tile.  4.600  ft. 
i-m.  tile,  6.700  ft.  14-in.  tile.  7.800  ft.  12-in. 
le.    11.485   ft    10-in.   tile,   2.600   ft.   9-in.   tile. 


ll/i2M  ft.  >-i,..  tile.  i.:.4  ii.  7-11,. 
O-in.  t'le:  !<  concreic  liead  w-.]' 
each:  1  2i'>-in.  c.itch  hr.sin  ( c. 
catch  basin  (concrete) 
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tile,  4.386  ft. 
;,   5   cu.   yds. 


■ncrcte)  ;  1  24-in. 
., .    .  >!    !t   of   I"i-in.   cast 

iron  pipe.  .,4  il  of  S-i,,.  cast  iron  pipe,  and 
lo.,iHm  ti.  oi  open  work,  estimated  7o,M9  cu 
yds  ot  excaN-aiion  The  v.cr.ige  haul  from 
Xeils  Spur.  Iowa.  Lelaii.i.  l,,wa.  or  Thompson. 
Iowa,  about  tour  miles.  C  K.  Xels.,n,  Coun- 
tj' Auditor. 

®Bids  were  opened  Jan.  .1.  In  E.  M.  Calen- 
der. County  .-Vuditor.  Clarion,  la.,  for  con- 
structing tile  drain  Xo.  In  „f  Wright  Coun- 
t.v.  the  contract  being  let  to  L.  H.  Thompson, 
Holmes.  la.  at  S12.:l-<7.  The  work  includes 
furnishing  and  laving  2.iilO  ft  I'-in  -'000  ft 
14-in..  .900  ft.  16-in.,  4,700  ft.  18-in.'  i'lVX)  ft' 
20-in..  2,500  ft.  22-in.,  3.100  ft.  24-in.  tile; 
tile  to  be  Xo.  1  salt  glazed  vitrified  farm 
drain  tile.. 

Michigan. 

®The  following  contracts  were  rccentlv  let 
by  E.  W.  Redman.  Ithaca.  Mich..  Countv 
Drain  Commissioner  of  Gratiot  Countv.  for 
work  in  Xo.  254  Drain  in  Pine  River  town- 
ship. Sec.  1—1.36  rds..  16  rds.  of  18-in.  pipe 
with  shallow  open  drain  above  and  120  rds. 
of  open  drain,  4ft.  bottom  with  average  cut 
of  5.1  ft.,  to  Ira  Moodv.  at  $3.-30  per  rd. : 
Sec.  2,  289.2  rds..  150.6  rds.  of  12-in.  tile  and 
138.6  rds.  8-in.  tile,  average  cut  of  4  ft,  to 
Ira  Moody,  at  $1.10  per  rd. ;  Sec.  2  includes 
1  head  wall  and  4  catch  basins.  Branch  Xo.  1 
186.08  rds.,  139.44  rds.  of  12-in.  tile.  4*5.64 
rds.  of  8-in.  tile  and  16  rds.  of  open  drain, 
average  cut  of  4  ft.,  contract,  including  1  head 
wall  and  4  catch  basins,  to  H.  McLean,  at 
$1.09  per  rd. ;  Branch  Xo.  2,  90.48  rds.  of  6-in. 
tile,  average  cut  5.2  ft.  contract,  including  1 
catch  basin,  to  H.  McLean,  at  $1.69  per  rd. 
.•\bove  tile  contracts  nre  f--T  all  labor  only, 
except  for  head  wa!  -  h  basins  where 

materials    are    fumi-  The    contract 

for  hauling  tile  aboui  i.v  .  miics  was  let  for 
$57.00.  Contract  for  furnishing  Xo.  1  vitri- 
fied tile  for  the  above,  including  23  special 
pieces,  was  let  to  the  Michigan  Branch  of  the 
.\merican  Sewer  Pipe  Co.  of  Jackson.  Mich., 
to  be  furnished  f.o.b.  cars  at  Forest  Hill, 
for  $993.19. 

The  survey  for  cleaning  out  and  straight- 
ening of  Xo.  Ill  drain,  10.8  miles  in  length, 
located  in  Arcade,  Sumner  and  Xew  Haven 
Townships,  in  Gratiot  Count>-.  has  just  been 
completed.  The  bottom  width  of  this  drain 
will  vary  from  4  ft  to  10  ft  It  will  prob- 
ably be  let  some  time  in  March.  E.  W. 
Redman,  Ithaca,  Mich.,  is  Countv'  Drain  Com- 
missioner. 

Minnesota. 

•J-Bids  will  be  received  until  2  p.  m..  Feb.  3. 
by  G.  C.  Smith.  Isanti  County  .\uditor.  Cam- 
brid.ge.  Minn.,  for  digging  and  constructing  the 
Ditch  Xo.  10,  inclilding  81.145.7  cu.  yds.  of  ma- 
terial, 10  acres  of  clearing,  building  5  highway 
bridges  and  replacing  floor  on  one  bridge  and 
two  culverts.  The  cost  of  the  improvement  is 
estini.ited  at  about  S9.0i?!l. 

4«Bids  will  be  received  until  Feb.  7  by  C.  J. 
Hemmingson,  Hallock,  Minn.,  for  the  excava- 
tion of  about  ii6.975  cu.  yds.  of  material ;  also 
two  steel  bridges  of  the  corrugated  arch  type, 
tour  large  culverts  >T\-ith  concrete  bulkheads, 
for  County  Ditch  Xo.  ■2<\  Kittson  .founty. 

•{•Bids  will  be  received  until  3  p.  m..  Feb. 
5,  by  S.  G.  Bertilrud,  .Auditor  of  Roseau 
County.  Roseau,  Minn.,  for  di.gging  and  con- 
structing Ditch  Xo.  10  by  sections  of  100  ft 
each,  or  as  a  whole,  the  following  is  the 
estimate  by  V.  B.  Chapin.  Badger,  Minn.. 
Engineer:  One  main  ditch,  three  laterals, 
one  brand  e  sub-branches— all  open 

ditches,  an  out  17^4  miles,  and  con- 

taining 110,625  cu.  yds.  of  excavation.  Esti- 
mate cost  of  excavation.  $12,099.33;  estimate 
cost  of  culvert.  $1,167.00;  estimate  cost  of 
clearing.  $4:35.00;  estimate  cost  of  leveling 
roads.  $712.00;  clearing  creek,  $50.00;  total 
estimate  cost,  S14.4o3..3:3.  Main^  ditch— Aver- 
age cut,  3.5 ;  maximum  cut.  6.0 ;  minimum 
cut  2.0;  base.  5.0;  berm.  5.0;  slope.  1  to  1. 
Lateral    No.    1- .Average   cut   4.1;    max.    cut 


6.1;  min.  cut.  1.7;  base,  5.0;  berm.  5.0;  slope, 
1  to  1.  Lateral  Xo.  2 — .Average  cut  4.0;  max. 
cut  5.8 ;  min.  cut,  2.5 ;  base.  5.0 ;  berm,  5.0 ; 
slope,  1  to  1.  Lateral  Xo.  .3 — .Average  cut, 
4.3;  max.  cut.  5.6;  min.  cut  3.0;  base,  5.0; 
berm,  5.0;  slope.  1  to  1.  Branch  Xo.  1.  aver- 
age cut  3.3;  max.  cut  5.3;  min.  cut,  1.1;  base, 
•5.0;  berm,  5.0;  slope,  1  to  1.  Branch  1  of 
Branch  1 — .Average  cut,  2.1;  max.  cut,  4.5; 
min.  cut,  1.3;  base,  5.0;  berm,  5.0;  slope,  1  to 
1.  Branch  2  of  Branch  1 — Average  cut  3.2; 
max.  cut.  4  6,  min.  cut,  2.2;  base,  5.0;  berm, 
5.0;  slope.  1  to  1.  Branch  3  of  Branch  1 — 
.Average  cut,  3.0;  ma.x.  cut,  3.6;  min.  cut,  1.4; 
base,  5.0;  berm,  5.0;  slope,  1  to  1.  .All  dirt 
on  laterals  2  and  3,  and  branch  1,  and  the 
three  sub-branches,  to  be  placed  on  one  side 
and  smoothed  off  for  road  purposes. 

®King  &  Eichmiller,  Frazee,  Minn.,  have 
been  awarded  the  contr.ict  at  $19,726  for  con- 
structing Judicial  Ditch  No.  8  in  Beltrami 
county,  bids  lor  which  were  opened  Jan.  18 
by  J.  L.  George,  County  .Auditor.  Bemidji, 
Minn.  The  work  calls  for  the  excavation  of 
a  14Vj-mile  canal  involving  the  excavation  of 
approximately  1"2,797  cu.  yds.  The  average 
cut  is  4.5  ft 

©Bids  were  opened  Jan.  18  by  J.  L.  George, 
County  .Auditor.  Bemidji.  Minn.,  for  the  con- 
struction of  Judicial  Ditch  Xo.  6  in  Bel- 
trami County,  the  contract  being  awarded  to 
the  Xational  Drainage  Co.,  .Alexandria,  Minn., 
at  $18,540.  The  work  calls  for  an  11-mile 
ditch. 

Nebraska. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb.  28, 
by  L'.  S.  Reclamation  Service,  Mitchell,  Neb., 
for  the  construction  of  an  earth  dam  ana 
auxiliary  works  on  the  North  Platte  project 
about  9  miles  north  of  Minatare,  ScottsblufF 
Countv-.  Xeb.  The  work  involves  the  handling 
of  about  840,000  cu.  vds.  of  material,  of  which 
630.000  cu.  yds.  is  earthfill,  157,000  cu.  yds. 
gravelly  material,  14,000  cu.  yds.  unscreened 
gravel,  11,,}00  cu.  yds.  unscreened  gravel,  14,000 
cu.  yds.  concrete  and  12,000  cu.  yds.  brule  clay 
excavation,  besides  45  acres  of  sod  stripping, 
600  ft.  of  wells  and  casing,  3,200  lin.  ft.  of 
.  drains  and  the  handling  and  placing  of  2,50,000 
pounds  of  reinforcing  steel.  For  particulars 
address  the  L'nited  States  Reclamation  Serv- 
ice. Mitchell.  Xeb. ;  519  Commonwealth  Bldg., 
Denver,  Colo.,  or  Washington,  D.  C.  F.  H. 
Xewell,  director.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

Petition  has  been  presented  to  the  County 
Commissioners  at  Trenton,  Xeb..  for  the  or- 
ganization of  the  Frenchman  Valley  Irriga- 
tion  District 

New  York. 

®James  Stewart  &  Co.,  30  Church  St,  New 
York  city,  has  been  awarded  Barge  Canal 
Contract  5  .A  at  $317,597.  This  work  calls  for 
the  construction  of  the  canal  between  Mos- 
quito Point  bridge  and  Fox  Ridge  on  Seneca 
River.  Bids  were  opened  Jan.  17  by  Duncan 
W.  Peck,  superintendent  of  public  works,  .Al- 
bany, N.  Y. 

Memphis  and  Vicinity. 

(REGUL.\R     CORRESrOXDENXE. ) 

C.  D.  Smith  &  Co..  Memphis,  are  preparing 
to  start  a  fourth  locating  party  on  the  Mem- 
phis to  Pcnsacola  survey  and  just  as  soon  as 
enough  of  the  line  has  been  prepared,  it  is 
the  intention  of  Chief  Engineer  Bullet  to 
begin  actual  operations  in  the  construction 
line.  With  Memphis  as  the  distributing  point 
for  this  new  road,  and  for  the  line  being 
built  from  Memphis  to  Jackson  and  from 
Jackson  to  Dyersburg.  and  with  the  new  $12,- 
000,000  bridge  at  this  place  under  way,  the 
citv'  will  be  in  a  bustle,  while  engineers  and 
contractors  will  be  numbered  in  many  figures. 

.And  speaking  of  the  new  bridge  which  will 
grace  the  city  of  Memphis  and  form  another 
connecting  link  between  .Arkansas  and  Ten- 
nessee, its  promoters  are  not  living  as  if  on 
a  bed  of  roses.  Delegations  from  .Arkansas 
and  committees  s'rom  Memphis  are  urging 
this  wrinkle  and  that  modification  in  the 
original  plans:  some  want  two  roadways,  one 


4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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for  traffic  going  east  and  another  for  traffic 
coming  west,  while  the  approach  from  the 
Arkansas  shore  should  not  be  decided  on 
until  every  citizen  of  Crittenden  is  satished 
and  has  approved  same.  But  meanwhile. 
Congressman  McKeller  of  Tennessee  and  Ma- 
con of  Arkansas  have  introduced  the  bridge 
bill  in  the  House  as  was  planned  by  the  Rock 
Island  road  and  the  chances  are  that  the 
bridge  will  be  built  as  President  Mudge  of 
the  Tatter  road  desires.  J.  T.  Harahan,  Presi- 
dent of  the  Memphis  and  Arkansas  Bridge 
and  Railwav  Co.,  which  organization,  con- 
trolled by  the  Rock  Island  Railroad,  will  havc 
the  actual  building  of  the  bridge  in  hand, 
states  that  he  will  be  glad  to  meet  all  com- 
mittees and  go  over  the  situation  with  them, 
for  it  is  the  desire  of  his  company  to  en- 
deavor to  give  the  people  of  Memphis  and  of 
Crittenden" County.  .A.rkansas,  what  tliey  de- 
sire in  so  far  as  is  possible. 

Representative  Mercer  of  the  Gallion  Iron 
Works  was  in  Memphis  last  week  looking 
over  sites  for  the  establishment  of  his  plant 
in  this  city.  It  is  the  intention  of  the  Gallion 
people  to  locate  here  and  manufacture  all 
sorts  of  grading  machines  and  dump  wagons. 
The  future  of  this  line  of  business  seems  par- 
ticularly bright  just  now,  when  the  prospect 
of  much  railroad  and  road  work  during  the 
coming  year  is  so  roseate,  and  with  Mem- 
phis as  a  distributing  point  any  firm  so  lo- 
cated should  do  a  world  of  business  during 
1912.  The  presence  of  J.  A.  Cordeal  of  the 
Western  Wheel  Scraper  Co.  in  Memphis  last 
week  was  significant  of  the  interest  his  firm 
takes  in  the  big  amount  of  work  in  and 
about  Memphis  scheduled  for  the  coming 
season  and  bears  out  the  shrewdness  of  the 
Gallion  people  in  turning  their  eyes  on  iNIem- 
phis   as  the   center   of   operations. 

The  extremely  bad  weather  has  greatly  in- 
terfered with  the  grade  work  on  the  elec- 
tric line  between  Jonesboro  and  Xettleton, 
Ark.,  and  according  to  Mr.  Hatcher,  who  is 
in  charge  of  the  work,  it  is  rather  hard  to 
state  just  when  the  laying  of  track  can  be- 
gin, but  with  a  good  spell  of  weather,  much 
can  be  accomplished  in  this  line. 

President  Markham  of  the  Illinois  Central 
has  asked  all  roads  at  present  occupying  the 
I.  C.  station  at  Memphis  to  vacate  not  later 
than  March  1,  when  their  leases  expire,  to  the 
end  that  the  work  on  the  new  $1,000,000  edifice 
may  start  .\pril  1.  In  the  meantime  bids  will 
be  asked  for  the  new  station,  which  will  be 
one  of  the  prettiest  of  its  sort  in  the  south. 
Memphis  has  long  been  promised  the  new 
structure  and  many  statements  as  to  its  erec- 
tion have  been  made  public  by  Illinois  Cen- 
tral officials,  but  perhaps  the  latest  word  of 
Mr.  Markham  has  been  taken  the  most  seri- 
ously by  all  concerned.  The  new  building 
will  be  of  steel  and  concrete  and  many  of 
the  larger  firms  in  this  line  of  construction 
have  asked   for  tentative  plans  to  examine. 

J.  H.  Weatherford  has  just  been  re-elected 
city  engineer  for  two  years,  and  announces 
that  he  is  prepared  to  spend  about  $1,000,000 
in  real,  hard  cash  for  new  streets  in  this  city 
during  the  year  1912.  Maybe  this  news  did 
not  make  the  street  makers  sit  up  and  take 
notice !  And  if  the  city  commissioners  do  not 
interfere  too  much  with  Weatherford,  the  ma- 
jority of  the  new  roadways  will  be  asphalt. 
The  best  feature  about  city  of  Memphis  work 
is  the  fact  that  all  estimates  are  paid  in  cash, 
the  contractor  not  being  forced  to  worry  with 
bonds  or  front  foot  certificates,  as  is  the  case 
in  so  many  other  towns. 
The    many    friends    of    Charles    Lowrance, 


bead  of  the  big  levee  firm  of  Lowrance 
Brothers  &  Co.,  will  be  glad  to  know  that_  he 
has  fully  recovered  from  a  severe  spell  of  la 
grippe  and  is  able  to  be  about  town  once 
more.  Charley  states  that  the  reports  he  re- 
ceives from  his  Red  River  levee  project  are 
most  encouraging,  the  recent  bad  weather  hav- 
ing but  little  effect  on  the  progress  of  that 
contract.  Lowrance  Brothers  and  Bob  Leonard, 
wlio  is  also  interested  in  the  Red  River  work, 
have  about  250  teams  on  the  line. 

There  is  a  report,  very  confidential  as  yet, 
that  the  Frisco  Ry.  has  decided  to  build  a 
piece  of  new  road  from  their  connection  at 
Kansas  Ave.  in  Memphis  to  the  property 
owned  by  the  South  Memphis  Land  Co.,  a  dis- 
tance of  about  four  miles.  The  work  will  be 
quite  heavy  in  pieces  and  should  prove  an  ex- 
cellent team  proposition. 

Going  on  the  supposition  that  West  Mem- 
phis, just  across  the  Mississippi  River  from 
Memphis,  will  be  quite  a  town  within  the  near 
future,  some  of  the  wiser  minds  have  been 
purchasing  property  in  the  little  town  across 
the  river  in  the  belief  that  some  day  not  far 
distant  their  holdings  will  be  of  great  value, 
and  that  the  railroad  companies  must  eventual- 
ly have  the  majority  of  the  land  for  yard  pur- 
poses. This  supposition  is  not  at  all  far 
fetched,  it  would  appear.  With  the  construc- 
tion of  the  huge  new  bridge,  containing  a 
wagon  roadway  and  track  for  an  electric  line, 
West  Memphis  will  be  most  accessible  to  the 
big  city  across  the  stream  and  living  there  will 
not  be  so  inconvenient  as  it  now  is.  Of  course 
a  levee  must  be  built  around  the  town,  but 
steps  have  already  been  taken  by  Harry  Pharr, 
formerly  chief  engineer  of  the  St.  Francis 
Levee  Board,  to  accomplish  this.  In  fact,  a 
few  vears  ago  Mr.  Pharr  had  all  his  plans 
ready  for  the  big  dike  and  only  lacked  the  cor- 
poration of  some  moneyed  interests  to  enable 
him  to  start  the  actual  work  of  construction. 
It  is  barelv  possible  that  the  Rock  Island  R. 
R.  may  want  to  levee  West  Memphis,  inas- 
much as  such  an  embankment  would  be  a  big 
protection  for  their  present  yard  at  that  place, 
.•iside  from  furnishing  a  most  ideal  protected 
spot  for  a  bridge  approach. 

Memphis  will  also  .be  a  busy  city  in  the 
I)uilding  line  during  the  year  1912.  Already 
several  people  have  taken  out  large_  permits 
and  several  other  individuals  and  firms  an- 
nounce that  they  intend  to  erect  certain  build- 
ings within  the  near  future.  Brinkley  Snow- 
den  has  just  arranged  to  start  work  at  once  on 
a  $1,000,000  theater  building  on  Main  St., 
while  Isele  Brothers  are  arranging  to  begin  on 
the  $.300,000  hotel  on  the  corner  of  Third  and 
Madison  streets.  Isele  Brothers  own  and  op- 
erate the  beautiful  Ribideux  hotel  in  St.  Jo- 
seph, Mo.,  and  that  hostelry  bears  testimony  to 
the  sort  of  structures  the  Isele  boys  believe  in 
building.  Joseph  Newberger.  the  millionaire 
cotton  man  of  Memphis,  has  just  purchased  at 
a  cost  of  one  cool  million  2-50  ft.  of  land  on 
the  beautiful  Parkway  in  this  city  and  will 
erect  on  the  site  what  is  said  will  be  the  most 
splendid  home  in  the  South.  Just  across  from 
the  Newberger  property  and  on  the  beautiful 
Park  drive  also,  W.  P.  McCadden  of  the  rail- 
road firm  of  Roach  &  Stansell  will  erect  a 
beautiful  home  during  the  coming  year,  and 
•  with  the  other  improvements  made  public  to 
date  Memphis  will  indeed  be  a  hustling  city 
this  vear,  and  a  place  where  a  vast  number  of 
laborers  and  experts  will  find  employment.^ 

A  very  interesting  point  of  law  was  raised 
in  Memphis  last  week  in  regard  to  an  asphalt 
plant  being  a  nuisance.  The  Roach-Manigan 
Paving  Co.,  which  has  several  large  contracts 


here  for  asphalt  streets,  was  enjoined  by  the 
property  owners  near  its  plant  on  South  Belle- 
vue  Ave.  and  the  N.,  C.  &  St.  L.  R.  R.  from 
emitting  smoke,  dust  and  fumes  on  the  prem- 
ises of  those  seeking  to  do  away  with  the  evil. 
Lacking  but  a  hundred  feet  of  completing 
Dunlap  St.,  the  Roach-Manigan  Co.  prayed 
that  the  chancellor  allow  it  to  lay  the  few  re- 
maining yards  on  this  street  before  forcing  it 
to  suspend  operations  pending  the  hearing  of 
the  injunction,  proving  by  the  city  engineer 
that  it  was  most  important  that  Dunlap  be 
completed  at  once  and  while  the  weather  per- 
mitted work.  Chancellor  Heiskell,  after  a  full 
hearing,  dissolved  the  injunction,  not  because 
it  was  so  important  for  the  work  to  be  carried 
on,  he  held,  but  because  an  asphalt  plant  was 
not  considered  a  nuisance  par  se  in  Tennessee 
and  that  before  an  injunction  could  be  granted 
it  must  be  shown  conclusively  that  such  a  plant 
was  a  nuisance.  The  counsel  for  the  property 
owners  are  now  preparing  to  prove  that  the 
fumes  of  asphalt  are  injurious  to  health,  inas- 
much as  this  seems  to  be  their  only  ground  for 
argument,  the  smoke  ordinance  of  the  city 
taking  care  of  the  other  facts  in  the  case  when 
it  has  been  complied  with.  The  Roach-Mani- 
gan Paving  Co.  is  preparing  also  for  a  deter- 
mined fight  and  has  sent  to  New  York  and 
Kansas  City  for  experts  to  testify  to  the  fact 
that  the  asphalt  smell  is  not  harmful,  but  in 
some  cases  really  beneficial.  The  case  prom- 
ises to  be  a  very  interesting  one  and  the  deci- 
sion will  have  a  far  reaching  effect,  not  only 
in  Memphis,  but  in  other  cities  where  the  same 
question  is  likely  to  come  up. 
Texas. 

•{•Bids  will  lie  received  until  Feb.  15.  by  J. 
.\.  Harrison.  Chairman.  Board  of  Cornmis- 
sioners,  Matagorda  County  Drainage  District 
No.  3,  Bay  City,  Matagorda  County,  Texas, 
for  the  construction  of  the  Matagorda  Coun- 
ty Drainage  District  No.  3.  Flans  and  specifi- 
cations may  be  obtained  of  G.  G.  Lovering, 
Palacios,  Texas,  Engineer  in  charge.  Bids 
will  also  be  received  for  the  sale  of  $27,950 
worth    of    the   company's   bonds. 

4«Bids  will  be  received  until  7  :30  p.  m.,  Feb. 
5,  by  Judd  Wright,  city  secretary,  Paris,  Texas, 
for  raising  and  strengthening  a  dirt  dam  at 
the  city  lake.  The  work  will  include  the  re- 
moval of  approximately  35,000  cu.  yds.  of  dirt. 
J.  W.  Crook  is  city  engineer.  Official^  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

Arthur  Stiles,  State  Drainage  Commission- 
er, Austin.  Tex.,  will  shortly  undertake  sur- 
veys in  Fort  Bend  and  Brazonia  Counties 
looking  to  the  construction  of  levees  to  pro- 
tect the  state  convict  farms  from  overflows 
of  the   Brazos   River. 

Cameron  Countv  Drainage  District  No.  2 
has  voted  a  $10.5,600  bond  issue  for  the  con- 
struction of  a  drainage  system.  This  work 
will  require  about  519.2j)0  cu.  yds,,  of  excava- 
tion. J.  W.  Davis,  Vivier  Bidg.,  Browns- 
ville, Tex.,  is  Engineer. 

Survevs  are  to  be  made  for  a  proposed 
drainage  district  in  the  vicinity  of  Maurice- 
ville.  About  30,000  acres  are  included  in 
the  district  and  it  is  proposed  to  hold  an 
election  to  vote  on  issuing  $30,000  of  bonds 
for  installing  a  drainage  system.  L.  F.  Dan- 
iell.   Beaumont.   Tex.,   is   the   Engineer. 

Canada. 

.  An  appropriation  of  $5,500,000  has  been  au- 
thorized for  the  continuation  of  the  Cana- 
dian Pacific  Ry.'s  irrigation  project  near  Cal- 
gary and  for  colonization,  etc.  J.  S.  Dennis, 
Calgary,  Alberta,  is  in  charge  of  this  work 
for   the   Canadian   Pacific. 


WATER  -WORKS 


Alabama. 

^Bids  will  be  received  until  noon,  Feb.  14, 
at  the  office  of  W.  G.  Franz,  Union  Trust 
Bldg.,  Cincinnati,  O.,  Consulting  Engineer,  for 
the  construction  of  a  complete  new  water  sup 


plv  system  for  the  Tuskegee  Institute,  Tus- 
ke'gee,  Macon  County,  Ala.  R.  Taylor  is  di- 
rector of  industries  of  the  Tuskegee  Insti- 
tute. 

.\ppropriations  for  new  improvements  which 
aggregate  $110,000  and  which  will  be  started 


at  once  have  been  received  by  J.  C.  Maben, 
Jr.,  vice  president  of  the  Sloss-Sheffield  Steel 
&  Iron  Co.,  according  to  advices  from  Bi."- 
mingham,  Ala.  Among  the  improvements 
contemplated  is  the  installation  of  a  water- 
works system  at  Flat  Top. 


^!-  indicates  work  now  open  for  bids.    '?  indicates  a  contract  let  recently. 
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Arkansas. 

®The  Will  F.  Plummcr  Co.,  Union  Nat. 
Bank  Bklg.,  Springfield,  Mo.,  has  been  award- 
ed the  contract  for  the  installation  of  a  com- 
plete waterworks  system  at  Bcrryville,  .Ark. 
It  is  expected  that  work  will  be  started  about 
March  1. 

California. 

The  city  officials  of  Modesto,  Cal.,  are  plan- 
ning reconstruction  of  the  water  system,  pri- 
marily the  distributing  system.  .-\n  election 
will  probably  be  called  the  latter  part  of  next 
month  to  vote  on  the  issuance  of  bonds  fur 
the  improvement. 

Colorado. 

The  city  of  Wray,  Colo.,  will  construct  a 
hydro-electric  water  and  light  system  at  an 
estimated  cost  of  $GO,000.  An  election  will  be 
held  early  in  February  to  vote  on  the  issu- 
ance of  bonds  for  the  improvement.  Thomas 
S.  Sheppard,  Gas  &  Electric  Bldg.,  Denver, 
Colo.,  is  Engineer. 

Connecticut. 

Plans  arc  being  prepared  by  Engineer  Caleb 
M.  Saville  of  Brookline,  Mass.,  for  the  con- 
struction of  an  extension  to  the  Hartford, 
Conn.,  waterworks  system.  This  work  will 
include  a  42-in.  pipe  line  about  eight  miles  in 
length,  two  concrete  dams,  and  a  t,t)00-ft.  tun- 
nel. The  work  will  cost  appro.ximately  $3,- 
000,000.    R.  X.  Clark  is  City  Engineer. 

Georgia. 

An  election  will  probably  be  held  in  Cordele, 
Oa.,  in  the  near  future  for  the  purpose  of 
voting  on  the  issuance  of  bonds  in  the  sum  of 
$-50,000  for  the  construction  of  a  waterworks 
system. 

Illinois. 

•J"Bids  will  oe  received  by  L.  E.  McGann, 
^vyinmissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  ni.,  Feb.  1,  for  furnishing  all  the 
labor,  material,  patterns,  etc.,  necessary  to 
manufacture  and  deliver  to  the  various  streets 
cast  iron  water  pipes,  as  follows :  19,757  tons 
36-in.;  1,430  tons  of  30-in. ;  1,090  tons  of  24- 
in. ;  1,617  tons  of  20  in. ;  and  960  tons  of  12-in. 
The  castings  shall  be  made  cast  iron,  of  good 
quality,  of  metal  of  even  grain  and  soft 
enough  to  admit  of  drilling  and  cutting, 
Weights  and  thickness  of  pipe  as  specified  arc  : 
30-in.,  1.15  in.  shell.  454.2  lbs.  per  ft.;  3(i-in., 
1.03-in.  shell,  333.3  lbs.  per  ft.. ;  24-in.,  .89-in. 
shell,  233.3  lbs.  per  ft. ;  20-in.,  .80-in.  shell,  175 
lbs.  per  ft.;  12-in.,  .62-in.  shell,  82.7  lbs.  per 
ft.  Cash  or  certified  check  for  5  per  cent  of 
■  lal  bid  must  accompany  proposal. 
•|«Bids   will   be   received   by  L.   E.   McGann, 

mmissioner  of  Public  Works.  Chicago,  111., 

;il  11  a.  ni.,  Jan.  27,  for  furnishing  and  de- 
livering to  the  Bureau  of  Engineering  at  the 
various  pipe  wards,  pumping  stations,  cribs, 
etc.,  approximately  225,IJ00  ft.  B._  M.  of  lum- 
ber, consisting  .of  white  pine,  Xorway  pine, 
\ellow  pine,  hemlock,  white  or  bun  oak.  Ore- 
.  !i  fir.  maple,  white  wood,  shingles,  lath, 
^iJar  posts,  flooring,  siding,  ceiling,  etc. 

•fiBids  will  be  received  until  2  p.  m.,  Jan. 
30,  by  Board  of  Local  Improvements,  at  the 
office"  of  J.  L.  Hammond.  City  Clerk.  .Anna. 
111.,  for  the  construction  of  a  water  works 
-   stem    which,    according    to    plans    and    esti- 

tes  of  C.  Brown.  Jacksonville.  111.,  Engi- 
eer,  includes  the  following  approximate 
quantities :  6.688  ft.  8-in..  8,665  ft.  6-in..  7,996 
it.  4-in.  cast  iron  pipe,  forty-three  hydrants, 
twenty-five  valves  and  twenty-five  valve 
boxes ;  also  for  the  erection  of  a  steel  water 
tank,  28  ft.  high,  22  ft.  in  diam.,  with  hemis- 
spherical  bottom,  supported  by  a  steel  tower, 
"  i   ft.  in  vertical  height  from  top  of  the  cap 

nes   to    the   junction    of   the    vertical    sides 
1  the  tank  and  the  hemispherical  bottom. 

•J"Bid5  will  be  received  until  7  p.  m.,  Jan. 
'■".  bv  Board  of  Local  Improvements,  Park 
Ridge.  Cook  County.  III.,  for  extending  wa- 
''T   service   system   in   Greenwood   .\ve.     The 

rk   will    include   715    lin.    ft.    of   iron    pipe. 

lindrical    in    shape    and    with   4-in.    internal 

'.meter,  and  2  hydrants  with  connections  in 


W. 


M;, 


is    President 


cured    the   contr.ict    for 
and  valves,  as   follows : 
.^peilfieation. 

n.\(lranl.s    

■l-ln.  gate  valves   

li-ln.  gate  valves   

Valve  boxes    


place  complete 
of  the  Board. 

4*Bids  will  be  rcceu.-u  iiniil  In  a.  ni..  Jan. 
29,  by  Board  of  Lucal  hr.proxfincnts,  William 
S.  Welch,  Clerk,  Jolicu  fil,,  toi  imiiroving 
Broadway  St.  by  the  k- .nstnictKni  oi  a  wa- 
ter main  therein.  11  .\  Stevens  is  City  En- 
gineer. 

®The  .Acly  &  Collms  Co..  „i  Harvard,  Ill- 
has  been  awarded  the  contract  at  I'oolville, 
Wis.,  for  the  sinkin.n  i.f  a  2i"i-ft.  well  for 
the  Denmark  Construction  Cu.  Tbe  work 
will  cost  $1,2(11.1. 

®Thoiiias  J.  Murton  i.i  l-^dwardsville.  111, 
lias  been  awarded  the  contract  for  sinking 
two  90-lt.  lil-in.  wclU  at  the  Collinsvillc  wa- 
ter works  plant,  Collinsville.  111.  Collins- 
ville  contemplates  purchasing  a  vacuum  pump 
to  replace  the  two  electric  pumps  now  in  use 

The  Hamilton  Water  Co..  ol  Marissa,  HI.. 
has  been  iiicorporateil  with  a  capital  stock  of 
$6,0lMi,  for  the  purpose  of  constructing  a  new 
waterworks  system  for  Marissa,  located  on 
the  Illinois  Central  Railroad,  southeast  of 
Belleville.  The  incorporators  are;  J.  A.  Ham- 
ilton of  Marissa,  and  Williajn  .M.  Hoppe  and 
Henry  J.   Fink  of   Belleville. 

Following  are  the  low  bids  submitted  Jan. 
18  to  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.,  for  furnishing  and  de- 
livering to  the  waterworks  shops,  2304  S.  .Vsh- 
land,  25(1  tons  of  hydrant  and  stop  valve  cast- 
ings, consisting  of  2%-in.  double  hydrants 
complete.     4-in.     double     hydrants     complete, 

4  in.  valves,  6-in.  valves,  and  8-in.  12- 
in..  16-in.,  and  24-in.  valves.  .American 
Brake  Shoe  &  Foundry  Co.,  .3.32  S.  Michigan 
Av.,  $39.85  per  ton ;  T.  A.  Cummings  Foundry 
Co.,  1338  Clybourn  PI.,  $40.83  per  ton.  The 
contracts  have  not  been  awarded. 

Following  is  the  low  bid  submitted,  Jan.  18, 
to  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III,  for  furnishing,  deliver- 
ing and  erecting  complete  one  Hawlcy  Down 
Draft  Furnace  at  the  22d  St.  pumping  station, 
22d  St.  and  .\shland  .\v.,  and  the  removal  of 
the  present  furnace.  The  Hawley  Down  Draft 
Furnace  Co..  736  W.  Monroe  St..  submitted  a 
bid  of  $690. 

Following  are  the  low  bids  submitted  Jan. 
18  to  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III,  for  furnishing  and  de- 
livering to  the  various  yards  as  shown,  cast 
iron  water  pipes  in  quantities  as  follows ;  1,000 
pieces  6-in.  pipe.  12,.5O0  pieces  8-in.  uipe,  and 
2.225  pieces  of  12-in.  pipe,  total  quantity  ap- 
proximatelv  5,00U  tons.  To  be  delivered  as 
follows:  .Avers  Av.  and  Wabansia  .A v.,  2.3-52 
S.  Ashland  Av..  68th  St.  and  Yates  A  v..  and 
104th  St.  and  Stewart  .Av. ;  United  States  Cast 
Iron  Pipe  and  Foundry  Co..  122  S.  .Michigan 
Av.,  $23.40  per  ton;  Jas.  B.  Clow  &  Sons,  544 
S.  Franklin  St.,  Chicago.  $24.25  per  ton.  The 
contract  has  not  been  awarded.  Bids  opened 
Jan.  18,  •  .      ,    , 

Following  are  the  low  bids  submitted  Jan. 
18  to  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering approximately  300  tons  of  sp<;cial 
castings  for  cast  iron  water  pipe  to  the  various 
pipe  vards:  T.  A.  Cummings  Foundry  Co., 
1338  Clybourn  PI..  $46.44  per  ton ;  E.  J.  Walsh 
Foundry  Co..  $46  per  ton.  The  contract  has 
not  been  awarded.  . 

Following  arc  the  low  bids  ^iibmitted  Jan. 
■  18  to  L  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.  for  furnishnig  and  de- 
livering to  the  following  pipe  yards  approxi- 
matelv°300  tons  of  cast  iron  valve  basin  and 
fire  cistern  covers ;  Yard  -^.^--^Vei:^  -^^  •  a"0 
Wabansia  .A v.,  30  per  cent;  B,  23.54  S  -Ash- 
land Av.,  35  per  cent;  C.  49th  PI  and  Union 
Av     10  per  cent;  D,  68th  St.  and  Yates  Ay 

5  per  cent;  E.  104th  St.  and  Stewart  Av.,  15 
oer   cent,   American    Brake    Shoe   &   Fovindry 
Co     332  S.  Michigan  Av.,  $23  per  ton;  Bates 
Machinerv  Co,.  Joliet.  111..  $23  per  ton. 
opened   Jan  '  IS      The   contr.-.rt    h.-.=    nr.r 
awarded 

Indiana. 
The  Citv  Council  of  Terre  Haute    Ind..  has 
named  a  committee  of  citizens  to  aid  the  coun- 
cilmcn   in  carrying  out  the  plan   to  take  over 

<*  indicates  a  contract  let  recently. 


the  waterworks  plant  under  a  provision  of 
the  franchise.  The  plant  is  controlled  by  N. 
W.   Harris  of   Chicago,   III. 

The  City  Council  of  Newcastle,  Ind.,  has 
decided  that  the  waterworks  should  remain 
in  its  present  location  and  that  steps  should 
be  taken  to  improve  the  system,  in  accordance 
with  plans  to  be  made  by  Charles  Brossman 
of  Indianapolis  and  t),  U  Price.  Supt,  of  the 
plant 

Kansas. 

<S)'T\\e  Will  F.  Plummer  Co..  Contracting 
l-jigineers.  Union  Nat.  Bank  Bldg.,  Spring- 
lield.  Mo.,  has  been  awarded  the  contract  at 
Seneca,  Kaiis.,  for  the  construction  of  three 
and  (iiu-lialf  miles  of  water  mains,  for  which 
bids  were  opened  Jan.  12;  Burns  &  Mc- 
Donnell. Scarritt  Bldg..  Kansas  City,  Mo., 
Engineers.     The  unit  bid  is  as  follows : 

Sl.ceineatlon.  Quantity.     Per. 

Hnullns  and  la.vlntr  4-ln.  pipe. .  .34,734 
IlaiillMK  and  layliR  (i-lii.  pipe...   2,521 
Haiilliif;  ami  layliii,'  li.vdrants. 
llauIliiK  and  la.vint;    l-l",   vahes 
Hauling  and  laying  (i-ln. 


42 
34 


valves 

Total    t4 

iirnishing  cast   iron    pipe : 


0,12 
.10 

:i.no 

1.50 
2.00 


iron 
Spcelflcatlon,  Quantity 

111.  C.   I.  pipe,  tons 3S2.1 

In.  C.  I.  pipe,  tt.ns 41.6 

1.  specials,  lbs 13,.'iD0 


Total    

The   Western 


$29,55 
27.55 
.03  V, 


Valv, 


Chicago, 


.J12.910 
III,   se 


furnishing    hydrants 


Quantity. 

42 

34 

2 

...       36 


J24.25 
6.10 

9.10 
3.12 


Bids 
been 


TjUinp    snm    $1,356 

Kentucky. 

The  Common  Council  of  Henderson,  Ky., 
and  the  Board  of  Commissioners  have  decid- 
ed to  have  plans  drawn  and  estimates  made 
by  engineers  for  the  construction  of  a  pub- 
lic filtration  plant  in  Henderson.  It  is  thought 
the  plant  will  cost  between  $60,000  and  $70,- 
(100. 

The  Calloway  County  Court,  Murray,  Ky.. 
has  upheld  the  validity  of  the  issuance  of 
bonds  by  the  city  of  Murray  in  the  sum  of 
$23,(W0,  to  erect  a  water  aiul  light  plant. 

Maryland. 

The  Mayor  and  Council  of  Hagerstown. 
Md.,  will  ask  the  legislature  to  authorize  the 
city  officials  to  purchase  the  plant  of  the 
Washington  County  Water  Co.,  capitalized  at 
$660,000,  of  which  $340,000  is  stock  and  $320,- 
(lOO  bonds. 

Michigan. 

®The  Board  of  Water  Commissioners  of 
Flint,  Mich.,  has  awarded  the  following  con- 
tracts for  the  furnishing  of  high  service 
pump,  three  low  service  pumping  units,  one 
blower  and  generator  set  for  whicli  bids  were 
opened  Nov.  28.  and  Wjii.  G.  Clark,  1048-50 
The  Spitzer,  Toledo,  O.,  is  Engineer :  Snow 
Steam  Pump  Works,  one  12,000,000-gal.  hori- 
zontal, cross  compound,  condensing,  opposed 
type  pump,  $24,200;  Dravo-Doyle  Co.,  3  low 
service  pumping  units,  each  consisting  of  one 
12-in.  double  suction,  horizontal,  DeLaval, 
Class  .A.  steam  turbine  at  a  total  price  of  $-5,- 
125;  P.  H.  &  F.  M.  Roots  Co.,  one  No.  3  blow-  ' 
er,  $897.    All  other  bids  have  been  rejected. 

Minnesota. 

•{•Bids  will  be  received  until  Feb.  1-5,  it  is 
reported,  by  Board  of  Water  Commissioners, 
Stillwater,  Minn,,  for  the  construction  of  a 
steel  standpipe.     L.  W.  Clark  is  Engineer. 

Mississippi. 

The  city  of  Vicksburg.  Miss,,  plans  the  con- 
struction of  a  new  waterworks  plant  at  an  es- 
timated cost  of  $-390,000,  the  supply  to  be  se- 
cured from  the  Mississippi  River,  The  work 
will  include  mains,  hydrants  and  station.  The 
contract  will  be  let  some  time  this  summer. 
Bonds  will  be  sold  for  the  improvement.  C. 
R.  Twiss  of  Vicksburg  is  Engineer. 


4.  indicates  work  .now  open  for  bids. 
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Missouri. 

No  contract  was  let  by  the  Board  of  Fire 
&  Water  Commissioners,  E.  B.  Harrington, 
Secy.,  Kansas  City,  Mo.,  for  the  cleaning  of 
18,000  ft.  of  36-in.  cast  iron  pipe,  for  which 
bids  were  opened  Jan.  10.  The  city  will  prob- 
ably do  the  work  itself. 

Nebraska. 

^•Bids  will  be  received  nntil  J 1  a.  m.,  Feb. 
1'^  by  Quartermaster,  Fort  Omaha,  Nebr.,  for 
the  construction  of  a  filtration  plant  at  that 
post. 

New  York. 

City  Comptroller  Edward  S.  Osborne  of 
Rochester,  N.  Y.,  has  sold  $165,0(10  worth  of 
waterworks  improvement  notes  to  Goldman, 
Sachs  &  Co.,  of  New  York  City.  Bonds  in 
the  sum  of  $890,000  will  be  sold  Jan.  25  for 
waterworks  improvement. 

Ohio. 

At  a  recent  meeting  of  the  Men's  Club  of 
Lebanon,  C,  plans  were  discussed  for  increas- 
ing the  municipal  water  and  electric  plant  one- 
third  in  capacity.  C.  C.  Eulass  is  Secretary- 
Treasurer  of  the  Club. 

Plans  are  being  prepared  by  Engineer  H. 
L.  Haddocks,  504  Newark  Trust  Bldg.,  New- 
ark. O.,  for  the  construction  of  a  waterworks 
system  in  the  city  of  Byesville,  O.,  at  an  es- 
timated cost  of  $.W,000.  Bids  will  probably  be 
asked  in  the  spring.    E.  Green  is  City  Clerk. 

The  city  of  Senecaville,  O.,  will  construct 
a  waterworks  system  in  the  spring  at  an  es- 
timated cost  of  $40,000.  Plans  are  now  being 
prepared  by  Consulting  Engineer  H.  L.  Mad- 
docks.  504  Newark  Trust  Bldg.,  Newark,  O. 
Oklahoma. 

®The  Benham  Engineering  Co.,  American 
Nat.   Bank   Bldg.,   Oklahoma  City,   Okla.,  has 


been  awarded  the  contract  by  the  city  of  King- 
fisher. Okla.,  for  the  installation  of  a  water- 
works and  for  making  extensions  to  the  elec- 
tric light  system.  The  letting  of  the  contract 
for  the  furnishing  of  material  for  the  work 
has  been  postponed  from  Jan.  15  to  a  later 
date.  Plans  and  specifications  for  this  work 
were  also  prepared   by   the   Benham   Co. 

©Kennedy  &  Fleming  of  Oklahoma  City., 
Okla.,  have  been  awarded  the  contract  by  the 
Town  Council  of  Porum,  Okla.,  E.  W.  San- 
ders, Town  Clerk,  for  the  construction  of  a 
complete  waterworks  system  and  electric  light 
plant  for  $33,000.  M."A.  Earl  &  Co.,  Flynn 
Bldg.,  Muskogee,  Okla.,  are  Engmeers.  Bids 
were  opened  Jan.  16. 

All  bids  received  Jan.  10  by  the  City  of  El 
Reno,  Okla.,  for  the  sinking  of  a  3,000-ft,  well 
were    rejected.      The    work    will    soon   be   re- 
advertised.     F.  T.  Stackpole  is  City  Clerk. 
Canada. 

(*)The  ratepayers  of  Victoria,  B.  C,  at 
the  general  municipal  election  on  Jan.  11 
approved  the  by-law  authorizing  the 
award  of  the  contract  for  the  construction 
of  the  Sooke  Water  Supply.  Bids  for  this 
work  w^ere  opened  Dec.  15,  and  the  con- 
tract was  awarded  to  the  Westholme  Lum- 
ber Co.,  Ltd.,  Victoria,  B.  C,  at  $1,169,720, 
a5  noted  in  our  Dec.  27  issue.  The  general 
scheme  of  the  work  is  to  utilize  the  waters 
of  .Sooke  Lake,  which  lies  in  the  Malahat 
district  to  the  northwest  of  Victoria,  at  a 
distance  of  about  18  miles  as  the  crow 
dies.  The  present  elevation  of  the  lake  is 
6S5 — Victoria  datum — or  555  ft.  above  sea 
level.  The  lake  level  will  be  raised  12  ft. 
by  means  of  a  concrete  and  earth-filled 
dam  at  the  southern  end  of  the  lake,  af- 
fording by  this  means  a  storage  of  some 
over    13,000   acre    ft.      The    catchment    area 


tributary  to  this  source  is  about  31  sq. 
miles,  and  the  average  annual  rainfall 
about  70  ins.  From  the  lake  to  the  pres- 
sure reservoir  at,  or  .near  Goldstream,  there 
will  be  constructed  a  reinforced  concrete 
pipe,  40  ins.  in  diameter,  laid  on  a  grade 
approximately  1  ft.  in  1,000.  The  pipe  will 
be  about  24  miles  in  length  and  extremely 
crooked.  It  will  be  without  pressure,  and 
will  empty  into  the  pressure  reservoir  at 
elevation  about  500.  From  this  eleva- 
tion the  water  will  cascade  into  the  reser- 
voir, which  will  have  its  normal  full  level 
at  elevation  480.  This  pressure  reser- 
voir will  contain  approximately  130,000,000 
imp.  gals.,  and  to  retain  this  quantity  there 
will  be  constructed  a  concrete  dam  con- 
taining about  8,000  yds.,  and  about  400  ft 
in  length,  with  a  maximum  height  of  ap- 
pro.ximately  50  ft.  above  bedrock.  From 
the  pressure  reservoir  a  36-in.  riveted  steel 
pipe  will  convey  the  water  to  the  city, 
where  a  connection  will  be  made  to  the 
existing  distributing  system.  The  entire 
work  is  being  carried  out  under  the  general 
direction  of  Wynn  Meredith,  of  the  firm 
of  Sanderson  &  Porter,  New  York  and 
San  Francisco,  with  E.  E.  Carpenter  and 
H.  Hartwell  as  resident  engineers.  The 
following  itemized  bids  were  received  on 
the  work,  (1)  standing  for  bid  of  the 
Westholme  Lumber  Co.,  Ltd.,  Victoria,  B. 
C;  (2)  for  bid  of  the  Grapp  Construction 
Co.,  Seattle,  Wash.;  (3)  Naylor  Bros.,  Van- 
couver, B.  C;  (4)  Norton,  Griffiths  &  Co., 
Ltd.,  Vancouver,  B.  C;  (5)  Holt  &  Jeffrey, 
Seattle,  Wash.;  (6)  Victoria  Machinery 
Co.,  Victoria,  and  Porter  Bros.,  Portland, 
Ore.;  (7)  George  C.  Deitrich  &  Co..  Se- 
attle, Wash.;  (8)  Sound  Construction  Co., 
Seattle,  Wash.;  (9)  P.  J.  McHugh,  Seattle, 
Wash.;   (10)   average  of  tenders. 


Schedule  "A" — 

Exc.  drain  channel,  earth 100  yds 

Exc.  drain  channel,  rock 350  Vds 

Clearing    ...    300  kc.  ' 

Clearmg.    submerged    80  ac 

Wagon  road   11,600  ft 

Haley's  bridge  

Total  Schedulte  "A"  

Schedule  "B"— 

Dam  exc,  earth  ■>  40O  .vds 

Dam  exc,  rock  1.300  yds 

Concrete  In  foundations   ^. . .  '520  yds. 

Concrete  in  foundations   10  yds! 

Concrete  in  foundations   10  yds 

Dam  and  intake  


(1) 

$     1.50 

7.50 

150.00 

:;50.00 

1.50 

500.00 


(2) 

$     3. IS 

3.20 

364.00 

67.50 

1.70 

520.00 


(3) 

?     1.50 

3.00 

400.00 

500.00 

1.00 

500.00 


(4) 

$     0.82 

4.40 

316.00 

352.00 

1.00 

390.00 


(5) 

$        0.80 

3.00 

150.00 

250.00 

1.58 

1,000.00 


(6) 

2.00 

5.U0 

325.00 

150.00 

.72 

283.00 


(7) 

1.00 

3. CO 

240.00 

120.00 

.60 

600.00 


(8) 

1.00 

3.00 

250.00 

200.00 

1.25 

300.00 


(9) 
0.80 
5.00 

290.00 

290.00 
1.00 

500.00 


(10) 
1.40 
4.20 

276.00 

242.40 
1.14 

510.00 


$  85,675  $136,278  $173,300  $136,572     $      84,530  $    120,085  i      90,520  $    106,950  $    124,130  $    117,560 


0 


$     0. 

4 

11.00 

15.00 

13.00 

30,000 


$     0.69 

3.50 

11.60 

16.30 

14.60 

31,006 


$     1.00 

3.00 

12.00 

14.00 

13.00 

25,000 


J     1.16 

4.10 

12.85 

17.50 

15.00 

40,500 


1.00 

3.00 

10.00 

11.00 

9.00 

24,000 


1.50 

4.50 

12.00 

16.00 

16.00 

28.129 


1.00 
3.60 

9.60 

18.00 

14.40 

34,290 


2.00 

5.00 

10.00 

10.00 

10.00 

35,763 


0.70 

2.00 

14.00 

20.00 

14.00 

21,902 


O.OS 

3.94 

11,40 

15,30 

13.20 

30,065 


Total   Schedule  "B" 


$  43,855  $  43,553  $  37.810  $  55.621     $      35,700  $      46,639  $      46,686  $      52,463  $      33,802  $      44,014 


Exc.   earth  pipe  bed 26,500  yds. 

Exc.  rock 69,000  yds. 

Clearmg  right  of  way*   ■>3  mis 

Clearing  right  of  wayt   ; . . 

Trestles,     5-ft,   bents,  per  bent 

bents,  per  bent 

bents,  per  bent 

bents,  per  bent 

bents,  per  bent. 

bents,  per  bent 

bents,  per  bent 

per  ft 


0.60 

1.75 

2,400 


Trestles, 
Trestles. 
Trestles 
Trestles, 
Trestles 
Trestles, 


10-ft. 

15-ft. 

20-ft. 

25-ft. 

30-ft. 

35-ft. 

Culverst,   12-in  .   ..  __    _ 

Culverts,   24-in.,   per  ft 

Culverts,   40-in.,   per  ft 

Ravine   crossing   I50 

Wood  stave  pipe   !!  118,000  ft. 

Steel   nvetted  pipe   120  000  ft 

Concrete  pipe 125.000  ft.' 

General 

Totals  Sched.  "C"  with  wood  stave  pipe..  . 

Totals  Sched.  "C"  with  steel  rivetted  pipe. 

Totals  Sched.  "C"  with  concrete  pipe 

Schedule  "D" — 
Earth  excavation   .... 

Rock  excavation 

Clearing  reservoir   . . . 

Gravel  bottom   

Concrete  foundations 
Concrete,  Class  "B".. 
Concrete,  Class  "C".. 
General  


52.00 

60.00 

80.00 

100.00 

140.00 

180.00 

215.00 

1.10 

3.20 

6.00 

97.00 

2.47 

5.25 

2.53 

7,000 


J     0.64 

1.93 

2.300 

iii.'od 

104.00 

169.00 

182.00 

273.00 

286.00 

300.00 

1.43 

3.90 

5.20 

97.00 


$     0.60 

1.75 

1,500 

55.06 

60.00 

65.00 

95.00 

100.00 

115.00 

125.00 

.75 

3.00 

5.00 

45.00 


$     0.75 

2.08 

2.520 


2.72 
17,066 


2. 85 
7.000 


65.00 

85.00 

95.00 

130.00 

155.00 

185.00 

195.00 

2.50 

4.50 

5.70 

UO.OU 

3.20 


3.14 
11,750 


$        0.75 

1.75 

2,500.00 

'46.06 

45.00 

50.00 

60.00 

65.00 

75.00 

SO.  00 

2.00 

3.00 

4.00 

60.00 

4.90 

8.60 

4.50 

5,600.00 


$        1.10 

-      4.03 

3,800.00 

2.400.00 

100.30 

113.00 

139.60 

161.30 

223.90 

250.50 

277.20 

1.25 

3.00 

6.00 

120.00 

4.27 

3.74 

3,74 

11,423.00 


$        0.96 

3.60 

2,400.00 

"'i44!6o 

192.00 

216.00 

288.00 

336.00 

384.00 

432.00 

2.40 

3.00 

3.60 

72.00 

4.02 

3^84 
17.720.00 


1.00 

3.00 

545.00 

"96!66 
110.00 
130.00 
150.00 
170.00 

lafl.oo 

210.00 
2.00 

6.00 

12.00 

150.00 

4.60 

12.00 

6.25 

',250.00 


0.70     $        0.79 

2.00  2.43 

500.00       1,900.00 


66.00 

85.00 

120.00 

170.00 

190.00 

320,00 

330,00 

2.50 

6.00 

15.00 

250.00 

11.00 

14.00 

11.25 

10,000.00 


3,125.011 

4.745.00 

1,656.00 

1,782.00 

1,469.00 

882,00 

4S1.00 

2,47S.OO 

3,56O,C0 

3,472.00 

16,683.00 

573,726.00 


566,944.00 
10,534.00 


$471,950      

$890,490      

$546,740  $601,465  $556,160  $664,615 


$649,715     $    804,475  $    952,262  $    866,708  $    848,045  $1,544,020  $    857,085 

$1,258,475  $1,275,402 

$    788,975  $    883,702  $    872.348  $1,086,495  $1,652,270  $    850,303 


5,300  yds. 

750  yds. 

40  ac. 

10,000  vds. 

200  yds. 

10  yds. 

500  yds. 


0.65 

4.00 

350.00 

1.00 

12.50 

10.00 

9.25 

33,000 


$     0.49 

1.80 
490.00 
1.21 
8.55 
7.10 
6.15 
77,586' 


$     1.00 

2.00 

350.00 

2.00 

14.00 

13.00 

12.00 

110.000 


$     1.44 

4.30 

360.00 

2.50 

14.70 

12.60 

9.90 

130.000 


$         0.75 

3.00 

ISO. 00 

2.00 

12.00 

9.00 

7.50 

91.500.00 


1.70 

5.00 
500.00 

1.25 
12.00 
10.00 

8.00 


0.96 

3.60 
,170.00 

2.10 
18.00 
14.00 

9.60 


$ 


1.50 

3.00 

750.00 

1.50 

12.00 

11.00 

10.00 


0.70 

2.00 

225.00 

2.50 

14.00 

12.00 

10.00 


73,217.00  110,418.00     92,209.00  100,000.00 


Total  Schedule  "D"   . 
Schedule  "E"' — 

Earth  trench    

Rock  trench  

Trench  backfill   

Concrete  piers,  Class  "B" 
Concrete  piers.  Class  "A" 
Concrete  piers.  Class  "C" 

Lap  welded  pipe 

Steel,  rivetted,  5/16-iti 

Steel  rivetted  pipe.  %-in. 

Lock  bar  pipe 

General   


54,000  vds. 

10.000  yds. 

50,000  vds. 

600  vds. 

10  yds. 

10  yds 

54,000  ft. 

19,000  ft. 

35,000  ft. 

54,000  ft. 


$5,412.00 

2,391.00 

19,445.00 

17,S45.0n 

2,616.00 

110.00 

4,578.00 

90,881.00 

$  70,670  $118,089  $159,730  $188,273     $    131,165  $    124,977  $    194,546  $    154,919  $    147,130  $~143,27S 

$42,066.00 

31,810.00 

16,250,00 

9,072.00 

173.00 

115.00 

477.600.00 

156  777.00 

327,700.00 

448,500,00 

32.408.00 


0.60 

3.00 

.15 

20.n0 

20.00 

IS. 00 

7.00 

5.25 

6.25 

6.80 

22,000 


$     0.70 

2.35 

.27 

11.00 

11.80 

9.40- 

8.32 

7.75 

9.10 

8.65 

27,390 


0.60 

2.00 

.25 

15.00 

1.5.00 

12.00 


7.00 
48,000 


0.98 
4.33 

.50 
12.70 
15.00' 

8. on 

7.25 
7.25 
8.52 


30.200 


$        0.60 

3.50 

.25 

16.00 

11.00 

8.00 

9.45 

11.40 

13.10 

7.20 

21,200.00 


0.90 

4.03 

.30 

20.00 

30.00 

15.00 

7.03 


Totals  Sched.  "E' 
Totals  Sched  "E" 
Totals  Sched,  "F/ 


'  with  lap  welded  pipe.  . 
with  steel  rivetted  pipe. 
'  with  lock  bar  pipe 


$482,280  $558,282      $550,770     $    621.190$ 

$422,780  $574,752      $595,220     $    788,975 

$471,480  $.576,102  $500,170     $    499,690$ 


7.02 
36,589.00 

532,559  $ 

$ 

532.019  $ 


$         0.96 

3.60 

.48 

18.00 

18.00 

9.60 

8.30 

8,26 

9.17 

7  98 

36,480.00 


607,596 
637,286 
590.316 


$        1.00 

4.00 

.30 

•  15.00 

20.00 

12.50 

10.00 

9.00 

9.60 

9.00 

29.229.00 

!    687,554  $ 
>    651,054 
!    633,554  $ 


0.70 
2.00 
.25 
11.00 
15.00 
12.00 
14.00 


846.170  $    60!>,49l 

$    616,371 

792,170  $    580.394. 


4-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Oregon. 

®Thc  Gould  Co.,  of  Portland,  Urc,  lias 
been  awarded  the  contract  by  the  Water 
Board  of  Portland,  Ore.,  for  the  furnishing;  of 
200.00»i  lbs.  of  Sclby  pig  lead,  f.  o.  b.  Port- 
land. The  contract  for  furnishing  20.iMi(i  lbs. 
of  leadite  was  not  awarded.  Bids  were  opened 
/an.  9 

Pennsylvania. 

®The  Water  Commission  of  Erie,  Pa.,  lias 
awarded  the  contract  for  the  erection  of  a 
standpipe  for  the  high  service  district  in  ac- 
cordance with  plans  and  specifications  of  Ches- 
ter &  Fleming,  Hydraulic  Engineers,  Pitts- 
burg, Pa.,  to  the  Chicago  Bridge  &  Iron 
Works  of  Chicago,  III.,  for  $10,2T,i,  work  to 
be  completed  in  16  weeks,  and  the  contraci 
for  the  foundation  for  the  standpipe  to  O.  S. 
Rivlct  for  $1,156.  work  to  be  completed  in 
18  weeks.     Bids  were  opened  Jan.  12. 

The  Montgomery  County  Court,  Norris- 
town.  Pa.,  has  been  asked  to  appoint  three  dis- 
interested civil  engineers  as  appraisers  of  the 
plant  of  the  West  Conshohocken  Water  Co.. 
with  a  view  by  the  borough  of  \\"esi  Consho- 
hocken to  purchase.  The  plant  was  recently 
offered  to  the  city  for  $40.iK10. 

The  Pennsylvania  State  Water  .Supply  Com- 
mission, Harrisburg,  has  approved  the  agree- 
ment for  consolidation  of  the  Citizens'  Wa- 
ter &  Gas  Co.  and  the  Williamsport  Water 
Co..  as  the  Williamsport  Water  Co..  and  tbt- 
application  of  the  Sholola  Falls  Ilydro-FJec- 
tric  Co.  for  a  plant  in  Sholola  township.  Pike 
County,  and  the  Hooversville  W'atcr  Co..  for 
a  dam  near  Hooversville,  Somerset  County 

Tennessee. 

The  Board  of  Public  Works  of  Nashville. 
Tenn.,  has  introduced  a  bill  in  the  Citv  Coun- 


cil asking  lor  an  :\u\  -..j.rl.it. .  n  ..i  $lT,uO0  from 
the  iril^  budeel  i<r  xl-.^  !:;\iiiu  .m'  a  water 
main. 

Texas. 

lingincer.^  .,t  ,1,.  :,,,n  <.i  ri,,.iua;,  S  Shep- 
pard  ot  D.dla,-;.  T>x.,  linx-  been  working  on 
the  survey  of  ihc  street-  and  location  for 
the  construction  of  a  r.iu  uat.-rworks  in  the 
city  of  Mount  V'eni.in.  Ti^x 

The  .Attorney  (iciK-rars  LVpartnicnl,  .Aus- 
tin, Tex.,  has  approved  an  issiu-  of  bonds  in 
the  sum  of  $-21,,iiM  |,\  the  city  of  Harlington. 
Tex,,  for  waterworks  and  electric  lighting 
plants. 

Engineer  C.  G.  Williams,  assistant  to  Con- 
sulting Engineer  Janus  1!.  Fucrtes.  14>1 
Xassau  St..  New  York  City,  is  making  a  pre- 
liminary survey  and  analyses  of  the  water 
fiiriiished  by  the  pumping  stations  in  the  city 
of  Dallas.  Tex.,  preparatory  to  a  visit  by  Mr. 
I'uertes.  when  an  appmximation  of  the  cost 
of  the  purification  plant  and  recommending 
the  site  for  its  establishniont  will  be  made. 

Washington. 

The  city  of  Granger,  Wash.,  will  sell  bonds 
on  Jan.  2:^  for  the  purpose  of  installing  a 
waterworks  system.  .After  the  bonds  have 
been  sold  the  city  will  immediately  call  for 
bids  for  the  construction  of  the  plant  X  W. 
.Avery  is  City  Engineer. 

West  Virginia. 

The  Board  of  Control  of  Wheeling.  W.  Va.. 
will  consider  estimates  submitted  for  the  in- 
stallation of  the  proposed  nexv  filtration  plant. 

Wisconsin. 
•{•Bids  will   be   received   until   .about   March 
1.  by  city  of  Durand.  Wis.,  for  the  construc- 


tion of  a  180,00U-gal.  concrete  reservoir,  and 
Iti.tH'M  ft.  of  mains  for  the  waterworks  exten- 
sion. S.  G.  Giiman.  Moiidovi,  Wis,,  is  Con- 
sulting  Engineer. 

The  City  Council  of  .Ashland,  Wis.,  has 
decided  to  order  the  installation  of  a  tempo- 
rary sterilizing  chemical  plant  at  the  water 
conipanys  pump  house,  to  insure  the  putity  of 
the  drinking   water. 

Canada. 

®The  contract  lor  the  furnishing  of  1,800 
tons  of  cast  iron  pipe  for  the  Lake  Woods- 
worth  water  scheme  in  the  city  of  Prince  Ru- 
pert, B.  C,  lias  been  awarded  to  Balmour, 
Guthrie  &  Co.,  for  $63,111.  Other  bidders  for 
the  pipe  were :  Evans,  Coleman  &  Evans, 
Ltd..  $t«,-ii)8;  John  Coates  &  Co.,  $61,!IU;  l':d- 
ward  Le  Bas  Co.,  $66,61'J;  Robertson,  Godson 
Co..  $71,171;  Beverley.  Robertson  &  Co.,  $71.- 
61.");  C.  Handyside,  $72,l"i3;  Hotius  Steel  & 
Equipment  Co.,  $74,y00;  Canadian  Foundry 
Co.,  $76,»5.-.;   R.  D.  Wood  &  Co.,  $78,437. 

The  city  of  Dunnville,  Ont,,  will  let  con- 
iracts  in  the  spring  for  the  construction  of  a 
new  pumping  plant  and  for  extensions  to  the 
water  mains,  at  an  estimated  cost  of  $;24,OOtl. 
The  work  will  include  two  natural  gas  engines, 
two  turbine  pumps,  one  steel  elevated  tank, 
mo.iXiO  imp,  gal.,  128  ft.  to  top,  pumps  each 
capable  of  500  imp.  gals,  per  minute  at  230  hd, 
Mre  pressure  or  500  imp.  gal,  per  minute  at  130 
lid.  domestic.  Alan  Mair  Jackson,  P.  O.  Box 
\'Xi,  Dunnville.  is  Engineer. 

i'he  City  Council  of  Kamloops,  B.  C,  has 
approved  a  by-law  providing  for  $60,000  for 
improvement  and  extension  of  the  city  water- 
works. The  proposition  will  be  submitted  to 
the  people  at  the  coming  municipal  election. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


Alabama. 

The  Tow-n  Council  of  Bay  Minette,  Ala.,  is 
considering  a  proposition  to  install  a  sewer- 
age system  during  this  summer. 

Arkansas. 

•J«Bids  will  be  received  until  3  p.  m,,  Feb. 
17,  by  Commissioners  of  Sewer  District  No. 
15,  at  the  office  of  W.  Parkes,  Citizens  Bank 
Bldg.,  Pine  Bluff,  Ark.,  Engineer,  for  the 
construction  of  a  sanitary  sewer  system.  T. 
.A.  Wilson  is  Chairman  of  the  District  Com- 
missioners. 

+Bids  will  be  received  until  Feb.  15,  by 
Sewerage  Commissioners,  District  No.  15, 
Pine  Bluff,  Ark.,  for  the  construction  of  a 
system  of  sewers.  J.  Parks  is  Engineer  of 
the  district. 

®rhe  Commissioners  of  Sewer  Districts  No. 
43  and  No.  46,  city  of  Little  Rock,  Ark.,  have 
awarded  the  contract  for  the  improvement  of 
the  septic  tank  at  19th  and  McGowan  Sts.  to 
Nick  Peay.  The  capacity  of  the  tank  is  to 
be  doubled. 

Mayor  Taylor  of  Little  Rock,  Ark.,  pro- 
poses that  the  city  issue  $1,325,000  in  bonds 
.  for  sewers,  fire  department  buildings,  grounds 
(  and  equipment,  city  lighting  plant,  hospital 
and  parks. 

California. 
•The  Board  of  Public  Works  of  San  Fran- 
cisco, Cal.,  has  awarded  the  contract  for  the 
.  construction  of  Section  C  of  the  Ingleside  out- 
let  sewer  to  the  Contra  Costa  Construction 
Co.,  for  $60,500.  Eight  bids  were  received 
on  the  work.  _ 

j  The  Board  of  Trustees  of  Venice.  Cal.,  has 
decided  to  call  a  special  election  at  an  early 
,  date  for  the  purpose  of  floating  a  bond  issue 
j  of  $43,000  to  install  a  new  garbage  incinerator 
at  an  expense  of  $23,000,  and  the  extension  of 
'  a  new  outfall  sewer   for  $20,000. 

The    City    Council    of    Oakland,    Cal..    has 

'Sed  an  ordinance  appropriating  S82.000  for 

'he  main  outlet  sew^ers  for  Sanitary  Districts 


.\'os.  1,  2.  3  and  4  of  the  annexed  district, 
plans  having  been  drawn  up  for  the  comple- 
tion of  the  sewers.  Work  will  be  commenced 
in    the   near    future. 

Following  bids  were  received  Jan.  8  by 
Licut.-Col.  George  .McK.  Williamsoon.  Dep- 
uty Quartermaster  General,  Fort  Mason,  San 
Francisco,  Cal.,  for  the  extension  of  the 
sewer    system    at    Fort    Winfield    Scott.    Cal. : 

(1)  Standing    for   bid   on    entire   work,   and 

(2)  for  alternative  bid:  J.  Thomas  Companv, 
475  Monadnock  Bldg.  (I),  $1,.550;  (2),  $1,- 
O06.  W.  A.  &  C.  C.  Terrill,  .3631  17th  St. 
(1),  $1,600;  (2),  $1,475.  Westdahl  Mesnes- 
sev  Co..  2-16  Monadnock  Bldg.  (1).  $2,814; 
(2),  $1,944.  Pringle.  Dunn  &  Co.,  338  Pine 
St.  (1),  $874;  el).  $7-15.  W.  A.  Burdick,  515 
"A"  St.  (1),  $1,895;  (2).  $1,676.  Stevens  & 
Stanbrough.  47  Bush  St.  (1).  $1,160;  (2), 
$1,200.  J.  H.  Belser.  472  Monadnock  Bldg. 
(1),  $934;  (2).  $827.  James  Stanley,  Jr., 
821V4  19th  St.,  Oakland  (1),  $698;  (D.  $-588. 
Francis  Szokc.  45  Kcarnv  St.  (I).  $900;  (2). 
$92-5.  K.  Ehrbart.  .Mon.adnock  Bldg.  (1),  $1,- 
.3(10;  (2).  $1,360,  .American  Construction  Co., 
438  Merchants'  Exchange  (1),  $1,475;  (2). 
$1,475. 

The  citizens  of  San  Dimes,  Cal..  are  plan- 
ning the  installation  of  a  sanitary  sewer  sys- 
tem. The  Board  of  Trade  has  appointed  a 
committee  to  outline  the  project. 

The  Board  of  Supervisors  of  San  Fran- 
cisco, Cal..,  has  passed  the  following  sewer 
ordinances:  Section  C  of  the  Inglesid_e  <mt- 
let  sewer,  at  a  cost  not  to  exceed  $70,000; 
sewers  and  appurtenances  in  Brannaii  St..  be- 
tween First  and  Embarcadero,  and  in  Beale 
St  between  Brvant  and  Brannan,  at  an  es- 
timated cost  -of  'Sa^.ooo. 

The  Board  of  Supervisors  of  San  Francis- 
co, Cal..  has  passed  ordinances  ordering  the 
construction  of  sewers  and  appurtenai.ccs  in 
Brannah  St.,  between  First  St.  and  the  Em- 
barcadero, and  in  Beak-  St.,  between  Bryan 
and    Brannan   Sts..  estimaled   to   cost  $18,000, 


and  the  construction  of  sewers  and  appurte- 
nances in  Section  "C  of  the  Ingleside  Outlet 
Sewer,  estimated  to  cost  $70,000.  W.  R.  Hag- 
erty  is  Clerk  of  the  Board. 

The  East  Sacramento  Improvement  Club, 
Sacramento,  Cal.,  is  agitating  the  installation 
of  a  sewerage  system  in  that  section  of  the 
city.  It  is  proposed  to  issue  bonds  for  the 
improvement. 

The  cities  of  Pasadena,  South  Pasadena  and 
.Alhambra  have  appointed  a  tri-city  Commis- 
sion to  evolve  plans  looking  to  the  solution  of 
the  inter-city  problems  relating  to  publi.-  utili- 
ties and  report  its  findings  to  the  respective 
bodies.  Investigations  will  be  made  as  to  the 
installation  of  sewers,  light,  power,  water, 
adequate  fire  protection,  park  systems,  etc.. 

Connecticut. 
The  Town  Council  of  West  Hartford, 
Conn.,  has  called  a  meeting  of  the  citizens  for 
the  purpose  of  discussing  the  proposed  sewer 
system  as  to  size,  etc.  Ford,  Buck  &  Sheldon, 
Hartford,  are   Engineers. 

Idaho. 

-An  election  has  been  called  in  Kellogg, 
Idaho,  on  Feb,  15  for  the  purpose  of  deciding 
whether  or  not  bonds  in  the  sum  of  $25,<;oo 
shall  be  issued  for  the  construction  of  a  sew- 
erage system. 

Illinois. 

^•Bids  will  be  received  until  10  a.  m„  'an. 
30.  by  Board  of  Local  Improvements  at  the 
office  of  City  Clerk  J.  L.  Hammond,  .Anna. 
111.,  for  the  construction  of  a  sewer  system 
and  septic  tank,  including,  according  to  the 
estimate  of  C.  Brown,  Jacksonville.  111.,  En- 
gineer, the  following  approximate  quantities- 
3.440  ft.  of  15-in.,  1,228  ft.  12-in..  1..300  ft 
10-in..  15,080  ft.  of  8-in.,  .580  ft.  of  6-in.  sewer 
pipe.  51  manholes,  six  single  flush  tanks  with 
connections,  and  one  septic  tank. 

•J-Bids  will  be  received  until  10  a.  m.,  Jan. 
29,  liy  Board  of  Local  Improvements,  William 


4-  indicates  work  now  open  for  bids.    '•'  indicates  a  contract  let  recently. 
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S.  WeU-li,  Clerk.  Joliut,  111,  for  tlie  im- 
provcmcnt  of  Broadway  St.  by  constructing 
a  scvver  therein.  H.  A.  Stevens  is  City  En- 
gineer. 

®H.  C.  Gass  ijf  Ik-lleville.  111.,  lias  been 
awarded  the  contract  by  the  city  of  Waco. 
Tex.,  for  the  construction  of  sanitary  sewers 
for  $27,000.  Bids  were  opened  Jan.  2.  Ste- 
phen Turner  is  City  Engineer. 

®The  Dixon  Engineering  &  Contracting  Co.. 
of  Toledo.  O.,  was  recently  awarded  a  con- 
tract by  the  city  of  Aurora,  111.,  for  the  con- 
struction of  a  garbage  crematory  at  $!),H16. 
The  work  inchides  furnace  and  brick  stack. 

The  city  officials  of  Alton,  111.,  are  con- 
sidering a  plan  for  the  building  of  two  sew^er 
systems  to  drain  the  eastern  and  western 
sections  of  the  city.  City  of  Upper  Alton 
drainage  is  contemplated  in  the  East  Side 
system. 

City  Engineer  Lee  L.  Harper  of  Belleville, 
III,  has  just  completed  plans  for  the  Crystal 
place  sewer  improvement,  the  estimated  cost 
of  which  is  $9,4fi2. 

Property  owner*  along  Chestnut  St.  and 
Short  Horsman  St.,  east  of  Kent  Creek,  have 
petitioned  the  Board  of  Local  Improvements. 
Rockford,  III,  for  the  construction  of  a  sani- 
tary sewer,  a  distance  of  four  blocks.  Esti- 
mates will  be  prepared  by  City  Engineer  Main. 

The  East  Side  Levee  &  Sanitary  District, 
East  St.  Louis,  III,  has  prepared  plans  for 
the  construction  of  a  new  outlet  for  the  Gran- 
ite City,  III,  sewer  system  which  will  cost 
in   the  neighborhood  of  $3,900. 

Engineer  C.  D.  Hill  of  the  Board  of  Local 
Improvements  of  Chicago,  111.,  has  been  ap- 
pointed consulting  engineer  by  the  Town 
Council  of  Geneva,  III,  for  the  construction 
of  a  new  sewerage  system. 

The  Board  of  Local  Improvements  of  Rock- 
ford,  III,  has  ordered  the  construction  of  the 
Harlem  Ave.,  sewer,  from  Logan  to  Auburn 
Sts.,  at  an  estimated  cost  of  $3,050. 

The  City  Council  of  Park  Ridge,  III,  has 
adopted  an  ordinance  providing  for  the  con- 
struction of  house-drains  and  water  service 
pipes  in  Clifton  Ave.,  Chester  Ave.,  Third  St., 
Prairie  Ave.,  Des  Plaines  St.,  and  Crescent 
Ave.,  at  an  estimated  cost  of  $8,653.  W.  H. 
Malone,  138  N.  La  Salle  St.,  Chicago,  III,  is 
Mayor. 

Indiana. 

©Charles  Rietdorf,  2411  Fox  Ave,  Fort 
Wayne,  Ind.,  has  been  awarded  the  contract 
by  the  Board  of  Public  Works  of  that  city 
for  the  construction  of  the  following  im- 
provements :  A  sewer  in  and  along  the  alley 
between  Columbia  Ave.  and  Edgew-ater  Ave., 
from  the  brick  sew-cr  on  Morton  St.  to  the 
alley  east  of  Delta  Blvd.  and  in  the  alley  east 
of  Delta  Blvd.,  from  Columbia  Ave.  to  Edge- 
water  Ave. ;  a  sewer  in  and  along  the  alley 
between  Lake  Ave.  and  Tilden  Ave.,  from  a 
point  180  ft.  west  of  Walton  Ave.  to  the  alley 
east  of  Walton  Ave.  The  contract  price  is 
$.03%.     Bids  were  opened  Jan.  11. 

®Lee  &  Everroad,  1321  Franklin  St.,  Co- 
lumbus, Ind.,  have  been  aw-arded  the  contract 
by  the  City  Council  of  that  city  for  the  con- 
struction of  the  Maple  Grove  sewer  system 
at  $32,225.  The  work  includes  22,044  ft.  of 
pipe  from  8  to  54  ins.  in  diameter.  90(1  ft.  of 
36-in.,  1,546  ft.  of  42-in.,  1,920  ft.  of  48-in.. 
and  2,120  ft.  of  54-in.;  pipe  to  be  furnished 
by  the  Reinforced  Conc^rete  Pipe  Co.,  Jackson, 
Mich.  Wm.  H.  Rights  is  City  Engineer.  Bids 
were  opened  Jan.  9. 

The  Board  of  Public  Works  of  South  Bend, 
Ind.,  has  ordered  preliminary  resolutions  for 
the  construction  of  11  sewers  on  the  following 
streets:  Bowman  Creek,  Michigan  St.  trunk 
sewer  between  Monroe  St,  and  La  Salle  Ave., 
North  Olive,  Ford,  South  Main,  Clover,  John- 
son, North  Eddy.  South  Francis,  Birdsell  and 
Quincy  Sts„  and   Portage  Ave. 

Engineer  Truman  has  presented  a  plan  to 
the  Board  of  Works  of  La  Fayette,  Ind.,  for 
sewerage  south  of  Williams  St.,  in  Fourth 
St.,  from  Williams  to  Murphy,  and  laterals 
on   Hickory,   Central,  Third   and  Fifth   Sts. 


Iowa. 

®Rogers-Wood  Co.,  2325  Broadway,  Coun- 
cil Bluffs,  la.,  has  been  awarded  the  contract 
by  the  city  of  Cameron,  Mo.,  for  the  laying  of 
12.280  ft.  of  8-in.  sewers,  ,3(5  manholes,  and 
3  flush  tanks  for  $0,240.  Bids  were  opened 
Jan.  5. 

The  City  Council  of  Sioux  City,  la.,  on  Jan. 
27  will  consider  a  resolution  declaring  the  ad- 
visability of  laying  a  sanitary  sewer  at  Leeds, 
a  suburb.  It  is  proposed  to  make  this  im- 
provement in  connection  with  the  extension 
of  the  water  mains  there  in   the  spring. 

Councilman  Zel  Roe  of  Des  Moines,  la.,  is 
planning  the  construction  of  an  intercepting 
sewer  commencing  at  lf3th  and  Locust  Sts., 
and  the  furnishing  of  sewer  facilities  for 
Northwest  Des  Moines. 

The  Iowa  State  Board  of  Health  is  urging 
the  prompt  carrying  out  of  present  plans  for 
the  better  disposal  of  the  sewerage  of  Mason 
City.   la.     F.  M.   Norris  is  Mayor. 

Kansas. 

®The  city  of  Seneca.  Kans..  has  awarded 
the  contract  for  the  construction  of  12  miles 
of  pipe  sewers  and  a  complete  disposal  plant, 
to  the  Will  F.  Plummer  Co.,  Union  Nat.  Bank 
Bldg.,  Springfield,  Mo.,  for  which  bids  were 
opened  Ian."  12,  and  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City.  Mo..  Engineers. 
The  unit  bid  on  the  work  is  as   follows: 

$  0.15% 
.20 
.25% 
.38% 
.12 
.14 
.16 
.22 
.60 


."..'), SOS     S-in.  vit.  sewer  pipe 

4.293  10-in.  vit.  sewer  pipe 

1,664  12-in.  vit.   sewer  pipe 

1.240  lf>-in.   vit.  sewer  pipe 

U,65E     0-  6-ft.  excavation 

25.426     6-  S-ft.   excavation   

21,340     8-10-ft.  excavation    

2,985  10-12-tt.  excavation   

1.240  12-16-ft.   excavation   

.•!S0  16-20-ft.  excavation   l-2o 

1!.051  6-in.   on     S-in.   Y's 35 

6  6-in.  on  10-in.   Y's 43 

IS  6-in.   on  12-in.   Y's -48 

148  manholes  33.00 

24  flusti    tanks    63.50 

2  lampholes    10.00 

2  concrete     2' SS 

0  rod!  excavation   5.00 

0  lumber    40.00 

24  8-in.  C.  I.  pipe   : 2.00 

530  earth    excavation    -30 

104  Portland  concrete  7-50 

4.656  steel  bars    04 

85  angle  bars   Oi 

l.:i25  *    mesh    07% 

S  M.  H.  castings   9.00 

3  8-in.  sluice  gates 26.00 

1  12-in.  sluice  gates 32.00 

900  lbs.   C.   I.  specials 04 

5  S-in.  C.  I.  pipe 1-50 

32  M.  H.  steps 15 

1  tide  valve   25.00 

1  special  M.  H 45.00 

1.130  E.   excavation   30 

112  Concrete    "-50 

400  steel  bars    , 04 

355  broken  stone   2.75 

250  12-in.  vit.  pipe   . .  .30 

150  10-in.  vit.  pipe   .  .  .25 

64     S-in.  vit.  pipe   . .  .20 

175     6-in.  vit.  pipe    ..  14 

150     4-in.  vit.  pipe   ..  12 

750     4-in.  drain  tile   ..  07 

1  12-in.  gate  valve   32.00 

1  Control  device    900.00 

1   Control  house   200.00 


Total  sewers  . . 
Total   disposal 


.$27.SS4 
.J  5,054 


Grand  total   $32,938 

®The  City  Council  of  .^tcllison,  Kans..  has 
awarded  the  contract  for  the  construction  of 
the  West  Atchison  sewer  to  Williams  &  .Sam- 
ple of  Kansas  City,  Mo.,  for  $22,501.  Other 
bids  received  were :  Kellev  &  Kelley,  St.  Jo- 
seph, $22,690;  Olson-Schmitt,  St.  Toseph.  $22,- 
700;  McGuire  &  Stanton,  of  Leavenworth. 
$23,137;  F.  W.  Keller,  Webb  City,  Mo.,  $23,- 
253;  Intermountain  ■  Const.  Co.,  Tecumseh, 
Neb.,  $23,.569;  Thomas  Beattie,  Atchison, 
$24,438. 

A  petition  is  being  circulated  in  Topeka, 
Kans.,  for  an  extension  of  the  city  sewer 
system  of  the  East  Side.  It  will  be  pre- 
sented  to  the   City  Commissioners  soon. 

The  City  Council  of  McPherson,  Kan.,  has 
ordered  City  Engineer  H.  A.  Rowland  to  pre- 
pare plans  for  sanitary  sewers  for  the  first 
and  second  wards.  The  bids  are  to  be  ready 
in   the   spring. 

The  City  Council  of  Lawrence,  Kans.,  has 
passed  ordinances  providing  for  the  construc- 


tion of  three  more  sections  of  sewer  in  the 
district  in  West  Lawrence  that  will  cost  ajj- 
proximately  $7,000. 

The  city  of  Columl)US,  the  county  seat  of 
Cherokee  County,  Kans.,  has  issued  $14,000 
worth  of  bonds  for  the  purpose  of  construct- 
ing a  new  sewer  system. 

Following  bids  were  recently  received  by 
the  City  Council  of  Fort  Scott,  Kans.,  for 
the  construction  of  the  two  sewers  which  will 
.cover  almost  the  entire  part  and  much  of 
the  south  part  of  the  city :  Plunkett  &  Yale— 
Dist.  2,  $90,703;  Dist.  3.  $22,868.  Geiger  Con. 
Co.— Dist.  2,  $100,223;  Dist.  3,  $28,267.  R.  J. 
Bovd— Dist.  2,  .$94,081  ;  Dist.  3.  $27,878.  Mid- 
land Con.  Co.— Dist.  3,  $2.5,121.  F.  R.  Stone 
—Total,  $95,800.  Thogmartin  &  Gardiner— 
Dist.  2,  $76,880;  Dist.  3,  $24,710.  Concrete  Eng. 
&  Con.  Co.— Dist.  2.  $79,302;  Dist.  .3,  $20,420. 
McGuire  &  Stanton— Dist.  2,  $90,339;  Dist.  .3, 
$25,481.  W.  F.  Plumnicr  &  Co.— Dist.  2,  $90,- 
011;  Dist.  3,  $26,421.  T.  W.  Smith  &  Son- 
Dist.  2,  $68,072;  Dist.  3,  $17,697.  J.  A.  Green 
&  Co.— $114,905. 

The  City  Council  of  McPherson,  Kans.,  has 
decided  to  construct  a  sewer  in  that  part  of 
the  city  lying  north  of  the  Santa  Fe  R.  R, 
between  Chestnut  and  Oak  Sts.,  and  east  of 
the  Rock  Island,  between  Simpson  St.  and 
the  first  alley  south  of  Kansas  Ave. 

The  City  Council  of  McPherson,  Kans.,  has 
instructed  the  City  Engineer  to  prepare  plans, 
specifications  and  an  estimate  of  the  cost  of 
constructing  a  sewage  disposal  and  a  purifica- 
tion plant  at  the  mouth  of  the  sewer  south 
and  east,  near  section  line. 

Kentucky. 

City  Engineer  L.  .V.  Washington  of  Padu- 
cah,  Ky.,  in  his  annual  report  to  the  Mayor 
and  City  Council,  recommends  additional 
sewer  construction. 

Louisiana. 

According  to  advices  from  New  Orleans, 
La.,  Supt  Earl  of  the  Sewerage  &  Water 
Board  will  shortly  advertise  for  bids  for  the 
construction  of  a  lined  and  covered  canal  on 
Claiborne  Ave.,  from  Lafayette  .^ve.,  to  Ely- 
sian  Fields   St. 

Maryland. 

®It  is  reported  the  McDermott  Construc- 
tion Co.,  101  N.  St.  N.  E.,  Washington,  D.  C. 
has  been  awarded  the  contract  by  the  Board 
of  Awards  of  Baltimore,  Md.,  for  the  con- 
struction of  the  high  level  interceptor,  begin- 
ning at  Park  Ave,  and  Centre  St.  and  contin- 
uing .to  Myrtle  Ave.,  and  Saratoga  Sta.,  at 
$183,150.  A  list  of  the  bids  received  appeared 
in  our  last  issue. 

Plans  for  a  new  section  of  the  sewerage 
system  of  Baltimore,  Md.,  to  connect  Bayview  _ 
and  Sydenham  with  the  general  system  of  Bal- 
timore, have  been  appraj,^e<I'  by  the  Sewerage 
Commission.  The  sewer  is  to  connect  with 
the  outfall  sewer  at  Bayview  Junction.  Speci- 
fications for  the  contract  have  been  laid  be- 
fore the  Board  of  Awards.  Calvin  W.  Hen- 
dricks is  Chief  Engineer  of  the  Commission. 

Michigan. 

^Bids  will  be  received  until  4  p.  m.,  March 
4.  by  Peter  F.  Gray,  City  Clerk,  Lansing, 
Mich.,  for  the  construction  of  sewer  in  Her- 
bert St.,  from  the  south  line  of  Parker  St.  to 
Norman  St.,  and  in  Tsbell  and  other  streets, 
being  a  part  of  sewer  known  as  a  sewer  in 
Cedar,  Baker,  Herbert  and  other  streets,  in 
accordance  with  the  plans  and  specifications 
on  file  in  the  office  of  the  City  Engineer.  Each 
proposal  must  be  accompanied  by  a  certified 
check    for   $2,000. 

Minnesota. 

Residents  of  the  southern  portion  of  the 
East  Side  have  petitioned  the  City  Council 
of  St.  Cloud,  Minn.,  for  a  new  sewer  in  that 
section.  The  course  of  the  proposed  sewer  is 
from  Seventh  Ave.  and  Seventh  St.  south- 
east, running  easterly  two  blocks,  thence 
northerly  two  blocks  on  Wilson  .Ave.,  south 
to  connect  with  the  sewer  constructed  dur- 
ing the  summer  at  the  corner  of  Fifth  St.  and 
Wilson  Ave.  southeast. 


4»  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Missouri. 

•J«l5ids  will  he  received  until  2  p.  ni.,  Jan. 
Jii,  by  Board  of  Public  Works.  Kansas  City, 
Mo.,  for  the  construction  of  joint  sewer  dis- 
tricts 320,  324,  32o  and  32!)  in  Sewer  District 
No.  .5.     E.  Purcell  is  Secretarv  of  the  Hoard. 

®The  Board  of  Public  Works  ot  St.  Jo- 
-tph.  Mo.,  has  awarded  the  contract  for  the 
instruction  of  a  sewer  in  District  N'o.  o.")  to 
IL  V.  Mignery,  and  the  contract  for  a  sewer 
in  District  No.  80  to  the  Kelley  Construction 
Co.  The  latter  hrm  submitted  the  lowest  bid 
I'nr  a  sewer  in  District  No.  9(). 

The  City  Council  of  Hannibal.  Mo.,  has 
passed  an  ordinance  providing  for  a  sewer 
district  known  as  District  Ko.  200  and  in- 
cluding a  greater  part  of  the  First  Ward.  Bids 
will  be  asked  during  the  month  of   February. 

The  Business  Men's  Club  of  Fayette,  Mo., 
has  voted  in  favor  of  the  proposed  installa- 
tion of  a.  sewerage  system.  It  is  estimated 
that  the  proposed  system  will  cost  $25,000. 
Rollins  &  Westover,  Kansas  City,  Mo.,  it  is 
reported,  are  Engineers. 

Engineer  H.  C.  Westover  of  the  firm  of 
Rollins  &  Westover  of  Kansas  City,  Mo.,  has 
estimated  that  a  complete  modern  sewer  .sys- 
tem for  the  city  of  Fayette  will  cost  $29,67."). 
The  estimate  of  the  system  were  divided  into 
the  following  items :  37.740  ft.  of  8-in.  pipe 
laid  $2I.10-'>:  05  standard  manholes.  21  single 
flush  tanks,  and  2  double  flush  tanks.  $0,1(1?: 
railroad  crossings.  $300;  septic  tanks,  $1.()00: 
riigineering  and  supervision.  $;^,31H. 

the  Board  of  Public  Works  of  St.  Jo- 
.ph.  Mo.,  proposes  to  construct  .sewers,  pave 
iiid  grade  in  the  followin.g-named  streets: 
McDonald  St..  Shady  .A.vc.,  Hamburg  Ave., 
I'oncord,  Monroe,  !\radison.  Green,  Logan 
■  ind  Randolph  Sts..  and  Roosevelt  .•Xve. ;  also 
jlic  alley  between  St.  Joseph  .•Xve.  and  Seventh 
.^t..  McDonald  to  Moss  St. 

©Robert     ^^■ycoff,    3tU2     McRee     .\ve.,     St. 

Louis.  Mo.,  has  been  awarded  the  contract  by 

ihc    Board    of    Public    Improvements    of    that 

■Ay.   for  the  construction   of  sewers  in   Man- 

uster  Road  Sewer  District  No.  4.  embracing 
-rwers  of  the  materials,  lengths  and  sizes  as 
I  illows,  to-wit :  212  ft.  of  27-in.  inside  diam- 
< nr  pipe  sewer.  210  ft.  of  24-in.   inside  diam- 

.  r  pipe  sewer,  447  ft.  of  18-in.  inside  diam- 
-  icr  pipe  sewer,  l,(i20  ft.  of  12-in.  inside  diam- 
eter pipe  sewer.  With  sewer  inlets,  manholes 
and  appurtenances.  The  contract  price  is 
$3,715.     Bids  were  opened  Jan.  12. 

No  contracts  were  awarded  by  the  City 
Council  of  Springfield.  Mo.,  on  Jan.  1-5  for  the 
construction  of  sewage  disposal  plants  at  the 
outlets  of  the  two  main  sewers  of  the  city. 
The  work  will  be  readvertised. 

Nebraska. 

N'o  contract  was  awanled  by  the  City  Coun- 
cil of  Holdredge,  Nebr.,  on  Jan.  18  for  the 
construction  of  1.2.96  ft.  of  8-in.  sewer  with 
in.mholes  and  flush  tanks.  The  work  will  be 
I  .advertised  some  time  in  March.  S.  C.  Heli- 
kcr   is   City   Clerk. 

Nevada. 

The  City  Council  of  Fallon.  Nev..  has  re- 
jected all  bids  received  Jan.  6  for  the  con- 
struction of  the  proposed  sewer  system.  The 
work  will  be  done  by  day  labor.  W.  H.  Rea- 
vis  is  City  Clerk. 

New  Jersey. 

©Michael  Garafano  has  been  awarded  the 
contract  by  the  Millburn  Township  Committee, 
Millburn.  N.  J.,  for  the  construction  of  lat- 
eral sewers  in  the  Braiitwood  and  Wvoming 
sections  of  Millburn.  The  work  includes  the 
laying  of  6,310  lin.  ft.  of  pipe,  22  flush  tanks 
and  9  manholes.     The  contract  price  is  $o,824. 

The  City  Councif  of  Beverly,  X.  J.,  recently 
held  a  meeting  for  the  purpose  of  discussing 
plans  for  the  installation  of  a  new  sewerage 
system. 

New  York. 

City  Engineer  John  A.  Giles  of  Bingham- 
ton,  N.  Y.,  has  filed  with  the  State  Depart- 
ment of  Health  plans  for  the  construction  of 
a  trunk   sewer  in   the   First  ward,  to  connect 


with  the  Lestcrshirc  sewer  svstem.  Bonds  to 
the  .iinount  of  $21.oiii)  ^yi\\  be  sold  to  defray 
the  city  s  share  of  the  cost. 

The  Sewer  Commis.-;i,,n  of  .-Mbioii  N  Y 
has  reported  to  the  Board  of  Village  Trus- 
tees the  preparation  ..f  all  the  necessary  sur- 
veys, maps  and  detailed  statements  for  the 
municipal  sewer  system.  Civil  Engineer 
Uiarles  Ingcrsoll  lias  estimated  that  a  com- 
plete system,  including  disposal  plant,  could 
be  installed  at  a  minimum  cost  of  $1.">0,000, 
or  a  maximum  cost  of  $17.'),O00. 

The  Commouu  Council  of  ()swego,  X.  Y , 
IS  considering  the  plans  prepared  by  City  En- 
gineer Snyder  and  approved  by  Con.sulting  En- 
gineer Chalkley  Hatton  of  \\'ilniington,  Del., 
for  the  construction  of  a  sewer  system. 

Ohio. 

®The  Board  of  Control  of  Canton,  O,,  has 
let  the  contract  for  the  construction  of  the 
South  Harrison  .\ve.  saiiitarv  sewer  to  Peter 
Christiansen  for  $2,14.>.  Other  contracts  were 
awarded  as  follows:  Harrison  .\ve.,  storm 
sewer.  Downs  Construction  Co.,  $722;  Shorb 
St.,  sanitary  sewer,  Press  Campbell,  $468; 
North  Cherry,  Hiram  and  Lake  Sts.  sanitary 
sewer.  John   Skecles,  $949. 

©Thos.  J.  Kelly  of  Toledo,  O.,  has  been 
awarded  contracts  for  the  construction  of 
local  sewers  1126,  1127,  1128,  1129  and  1131. 
Ill  Toledo,  for  $l,02o,  Sl,.540,  $292,  $1,498  and 
$1,704,  respectively.  Bids  were  opened  by 
the  Department  of   Public  Service  on  Jan.  -5. 

Plans  have  been  completed  by  Engineer  G. 
E.  .-Vrnold  for  the  installation  of  a  sewerage 
system  in  New  Philadelphia,  O.,  at  an  esti- 
mated cost  of  $11)0,000.  The  work  will  in- 
clude approximately  II  miles  of  sanitary  sew- 
ers, 3  miles  of  storm  sewers,  and  4,100  ft.  of 
1  1-in.  cast  iron  pipe.  Bids  for  this  work  will 
be  asked  immediately.  The  city  is  also  con- 
templating the  installation  of  a  sewage  dis- 
posal plant  at  an  estimated  cost  of  $40,000. 

The  Council  Committee  on  Finance,  City  of 
Cleveland,  O.,  has  voted  an  appropriation  of 
$150,000  instead  of  the  $133,000  originallv 
asked  for.  to  enable  Director  Springborn  to 
work  out  a  new  system  of  garbage  collection 
which  will  require  the  establishment  of  four 
stations  and  the  services  of  big  auto  trucks 
with  four  trailers  for  long  hauls  to  the  cen- 
tral station  on  Canal  road. 

The  City  Council  of  .-Mhens,  O.,  has  sold 
bonds  to  Tillotson  &  Wolcott  Co.,  of  Cleve- 
land, ()..  in  the  sum  of  $10,500  for  storm  sewer 
improvements  and  in  the  sum  of  $14,989  for 
street  improvement. 

City  Engineer  Phil  Weber  of  Canton,  O., 
has  reported  to  the  City  Council  that  the  cost 
of  constructing  a  sewer  to  drain  the  public 
square  of  storm  water,  together  with  re- 
curbing  the  square,  will  be  $1,090. 

A  resolution'  calling  for  plans  and  estimate 
of  the  cost  of  constructing  srmitary  sewers  in 
all  of  Ohmer  Park,  city  of  Dayton,  O.,  has 
been  introduced  in  the  City  Council. 

.■\n  election  was  held  in  Xenia,  O.,  on  Jan. 
l(i,  for  the  purpose  of  deciding  whether  or 
not  bonds  should  be  voted  for  the  construction 
of  a  sewerage  disposal  plant.  Consulting  En- 
gineer A.  Elliott  Kimberly,  Columbus  Sav- 
ings &  Trust  Bldg.,  Columbus,  O.,  has  esti- 
mated the  cost  as  follows :  Main  sewer  ex- 
tension, $2,100;  screens,  settling  tanks  and 
sludge   bed,   $2,350;   sand   filter  beds,  $34,200. 

The  report  of  R.  W.  Pratt,  sanitary  expert, 
employed  by  the  city  of  Cleveland,  O.,  to 
work  out  the  sewage  disposal  problem  sug- 
gests that  before  definite  conclusions  can  be 
drawn  regarding  the  most  economical  plan 
for  treating  the  sewa.ge,  there  should  be  con- 
ducted during  a  period  of  about  a  year, 
series  of  actual  tests  and  experiments  on 
the  various  feasible  methods. 

Oklahoma. 

.A  delegation  of  citizens  of  El  Reno,  Okla., 
recently  called  upon  the  City  Commissioners 
to  ask  for  the  construction  of  sanitary  sewers 
in  Lake  V^ew  addition.  Petitions  are  now 
being  circulated   for  the  improvement. 


•!•  indicates  work  now  open  for  bids.     ©  indicates  a  contract  let  recently. 


Pennsylvania. 

_+13ids  will  be  received,  it  is  reported,  until 
I'cb.  15.  by  City  Council,  Scranton,  P:l,  for 
the  construction  of  a  number  of  sewers  in 
that  city  in  accordance  with  plans  and  specifi- 
cations on  file  with  the  Citv  Engineer  Wil- 
liam  A.    Schunk. 

Plans  for  a  sewage  system  that  will  em- 
lirace  Roselawn  and  ICldorado  are  being  pre- 
pared by  Former  City  Engineer  Harvey  Lin- 
'?n  of  .Altoona,  Pa.,  under  the  direction  of 
S.   .Morris  of  .'Mtoona. 

City  Engineer  Edmund  B.  Ulrich  of  Read- 
ing. Pa.,  in  his  annual  report  to  the  i^Iayor 
and  City  Council,  makes  the  following  rec- 
ommendations relative  to  sewer  work:  Con- 
struction of  ;I8  additional  storm  sewers-  new 
10,000,000-gal.  sewage  pump,  or  two  smaller 
ones,  with  a  similar  combined  capacity;  op- 
erate sewage  pumps  by  electricity;  'utilize 
spare  land  at  sewage  purification  works  for 
crops. 

The  residents  of  Tamaqua,  Pa.,  at  a  recent 
special  election  decided  to  allow  a  loan  of 
$40,000  to  be  made  for  improvements  to  that 
town,  chief  among  which  will  be  a  $12  000 
sewerage   system. 

Plans  are  in  preparation  by  Consulting  En- 
gineers Herring  &•  Fuller.  170  Broadway,  New 
Vork  City,  for  the  construction  of  a  sew-age 
rhsposal  plant  for  the  citv  of  .\ltoona    Pa 

Consulting  Engineer  Leo  Hudson  of  Haver- 
straw.  .X.  Y.,  has  presented  plans  and  specfi- 
Mtions  to  the  City  Council  of  Beaver  Falls, 
Pa.,  for  the  installation  of  a  sanitary  sewer- 
age system.  These  plans  have  been  approved 
by  Paul  Hooker,  Engineer  of  the  State  De- 
partment of  Health. 

The  city  of  Erie,  Pa.,  is  about  to  erect  an 
experimental  plant  for  sewage  disposal  near 
the  mouth   of   Mill   Creek.     Plans  have   been 

M-K  a""!''  ^-?r  "''  ''"■^'-'  permanent  plant  to  cost 
«oO,000.  The  proposed  site  for  the  plant  is 
a  piece  of  land  bordering  on  Presque  Isle  bay 
in  the  northern  part  of  the  citv,  located  on 
the  north  side  of  the  Philadelphia  &  Erie  R 
R.  tracks  and  between  Mill  Creek  and  the 
Soldiers  &  Sailors'  Home  grounds.  The 
method  of  treatment,  adopted  and  worked 
out  m  the  prepared  plans,  consists  in  a  clarifi- 
cation of  the  raw  sewage  by  screening  and 
s<?<'"Tientation,  and  purification  of  the  cleari- 
hed  efliiient  by  dispersion  and  dilution  in  the 
waters  of  I^ake  Erie. 

,.l^i^/<^P<^'''e''  t'le  City  Wastes  Disnosal  Co 
I.jO  Fifth  Ave.,  New  York  City,  has  been  re- 
tained by  the  Town  Council  of  Pottstown,  Pa  , 
to  make  a  preliminary  survev  of  the  town  for 
a  sewerage  system.     Clias.  Brooke  is  Burgess. 
Rhode  Island. 
Following  bids  were  received  Jan.  6  by  the 
chief  of  the  Bureau  of  Yards  &  Docks,  Navy 
Department,  Washington,  D.  C,  for  the  con- 
struction of  a  sewer  and  outfall  at  the  naval 
hospital  at  Newport,  R.  I. :     M.  A.  Gammino 
&    Ricci    Contracting    Co.,    233     Federal    St 
Providence,    R.    L,   $2,386;    P.    H.    Marks,   37 
Edwards  St.,  Newport,  R.  I..  $1,732;  rock  ex- 
cavation, $450;  total,  $2,182.     Darling  &  Slade. 
o2   Bridge   St.,    Newport,   R.    I.,  $2,378;   Noel 
Construction  Co.,  79  Milk  St.,  Boston,  Mass. 
$2474.     R.  L.   Whipple  &  Co.,  306  Main  St 
Worcester,  Mass.,  $2,077. 

Tennessee. 

Richard  C.  Huston  of  Memphis,  Tenn.,  has 
been  employed  by  the  Board  of  Mayor  and 
Aldermen  of  Lexington,  Tenn.,  to  survey  the 
town  and  make  estimates  of  the  amount  of  pip- 
'Jr^A^"''  °"''^''  '"aterial  required  to  install  the 
?dO,000  water,  light  and  sewerage  system 
which  the  city  has  decided  to  install. 

Pl.ans  are  being  made  for  the  construction 
of  about  four  miles  of  new  sewers  and  one 
or  two  septic  tanks,  to  cost  between  $17  000 
and  $30,000,  for  the  city  of  Lebanon.  Tenn 
A.  J.  Case)'  is  the  official  in  charge. 

Texas. 

®H.  C.  Gass  of  Independence.  Kans ,  has 
been  awarded  the  contract  by  the  City  Com- 
misoners  of  Waco,  Tex.,  for  the  making  of 
extensions  to  the   sanitary  sewer  system   for 
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approximately  $'J."i,000.  Bids  for  cxlcnding 
the  storm  sewer  systems  in  Waco  will  not 
be  considered   for  some  time. 

The  city  authorities  of  Austin,  Tex.,  arc 
considering  the  plans  for  an  extension  of  the 
sewer  system  of  Austin,  which  will  meaii  the 
addition  of  8.5  miles  of  sewer  in  the  city, 
which,  according  to  estimates,  would  cost  ap- 
proximately $-372,405. 

The  Board  of  Municipal  Commissioners, 
Dallas.  Tex.,  has  adopted  the  report  of  Water 
Commissioner  Nelms  recommending  exten- 
sion of  the  sanitary  sewer  to  serve  the  dis- 
trict between  Cedar  Springs  road,  Lenimon 
Ave.,  and  Douglas  St.,  extending  west  to  the 
city  limits. 

Virginia. 

Plans  are  being  prepared  for  the  cor.stnu- 
tion  of  a  new  sewerage  system  for  the  city 
of  Staunton,  Va.,  which  provide  for  a  trunk 
tunnel  running  from  the  lower  end  of  the 
city  westward  to  the  park,  parallel  with  the 
creek.     Laterals  will  be  laid. 


Washington. 

®The  Board  of  Public  Works  of  Seattle. 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  sewers  in  N.  78th  St.,  to  John- 
son c^  Co.,  929  Blewitt  St.,  Seattle,  for  $13,031. 
Other  bidders  on  the  work  were :  Ward  & 
Scherer,  111  Pine  St.,  $1.5,180;  Will  Kopta, 
M22  2Tth  Ave.,  $16,20fi;  R.  J.  Barter,  2832 
Harvard  Ave.,  N.,  $15,746;  J.  RiUhe,  131  W. 
Kilbourne  St.,  $15,405;  Becker  &  Walker, 
$17,202 ;  Krogh  &  Jessen,  1418  24th  Ave.,  $14,- 
1.37;  Dalstrom  &  Rodal,  2437  W.  50th  St., 
$14,718;  Young  &  Ulrich,  703  American  Bank 
BIdg.,  $14,4-57;  Erickson  Bros.,  Pioneer 
Bldg.,  $15,646;  Hayden  &  Sons,  4642  Easton 
Ave..  $13,552. 

The  City  Council  of  Arlington,  Wash.,  con- 
templates the  installation  of  a  sanitary  sewer- 
age system. 

The  City  Council  of  Toppenish,  Wash.,  has 
secured  an  option  on  five  acres  of  land  upon 


which  an  outlet  will  be  built  for  the  new 
sewer  system  being  put  in  that  city.  The  prop- 
erty is  on  a  slough,  southeast  of  the  city,  near 
the  river.     D.  R.  Redman  is  City  Engineer. 

Wisconsin. 

The  finance  committee  of  the  City  Council 
of  Milwaukee,  Wis.,  has  approved  a  bond  is- 
sue of  $50,000  for  the  West  sewerage  district 
and  one  of  $100,000  for  the  South  sewerage 
d. strict. 

The  City  Council  of  Marinette,  Wis,,  has 
passed  a  resolution  for  the  extension  of  the 
main  brick  sewer  during  the  present  year. 
The  Board  of  Public  Works  has  been  asked 
to  take  action  as  soon  as  possible. 

Canada. 

®The  City  Council  of  Vancouver,  B,  C, 
has  awarded  the  contract  for  the  construction 
of  the  Kerrisdale  sewer  to  McAdam  &  Co., 
for  $27,413.  Cameron  &  Cleveland,  Winch 
Bldg.,   Vancouver,  are   Engineers. 


BUILDINGS,  DOCKS.  DREDGING,  SUPPLIES.  ETC. 


California. 

®J.  G.  White  &  Co.,  Inc.,  43  Exchange  pi., 
New  York  citv,  and  San  Francisco,  have 
awarded  a  contract  to  the  National  Tube  Co. 
for  124  miles  of  12  in.  steel  pipe  to  be  used 
in  building  a  natural  gas  line  for  the  Mid 
way   Gas   Co.   in   California. 

®The  Mervy-Elwell  Co.,  Oakland,  Cal.,  has 
been  awarded  a  contract  by  the  .American- 
Oriental  Oil  Co.  to  construct  a  1,000  ft.  wharf 
into  the  bav  at  Martinez. 

Haviland  &  Tibbetts,  Alaska  Commercial 
Bldg.,  310  Sansome  St.,  San  Francisco,  Cal., 
are  to  make  surveys,  soundings  and  estimates 
for  the  construction  of  the  inner  harbor 
project  for  the  city  of  Redmond,  Cal. 

Recommendation  has  been  made  to  the 
Supervisors  of  Alameda  County  that  $3,500 
be  appropriated  as  a  fund  for  preliminary 
work  looking  to  the  building  of  the  subway 
under  Oakland  harbor  to  connect  the  cities 
of  Alameda  and  Oakland.  John  F.  Mulhns, 
Oakland,  Cal.,  Chairman  County  Supervisors; 
Mayor  Frank  K,  Mott,  Oakland,  and  Mayor 
W.  H.  Noy,  Alameda,  are  members  of  the 
committee. 

City  Trustees  of  Sacramento  have  voted  to 
appoint  a  committee  of  five  to  examine  into 
and  report  upon  the  best  plan  for  a  spillway 
or  canal  to  conduct  the  water  from  the 
.•\mericau  River  into  the  Sacramento,  from 
a  point  near  Brighton  or  Perkins,  the  ultimate 
aim  being  to  remove  the  danger  of  the  city 
from  flood. 

City  officials  of  Long  Beach  are  reported  to 
be  considering  increasing  the  capacity  of  the 
municipal  dockage  at  a  cost  of  about  $25.(.)0n. 
Bids  were  opened  Jan.  11  by  the  Harbor 
Board  of  San  Francisco  for  the  construction 
of  Pier  17  at  the  foot  of  Union  St.,  800x120 
ft.  and  a  new^  bulkhead.  The  Healy-Tibbitts 
Construction  Co.,  San  Francisco,  was  low 
bidder,  it  submitting  four  propositions,  rang- 
ing from  $267,400  for  a  pier  with  bituminous 
floor  and  a  shed  to  $229,000  for  a  wharf  with 
,•1  wooden  floor  without  a  shed. 

Bids  were  opened  Jan.  5  by  the  City  Coun- 
cil of  Oakland  for  the  completion  of  the  1,915 
ft.  of  estuary  quay  wall,  the  bids  received  be- 
itig  as  follows,  (1)  standing  for  lump  bid  for 
a  portion  of  the  wall  and  (2)  the  bid  per  lineal 
foot  for  the  balance  of  the  wall:  Healy-Tib- 
bitts Construction  Co.,  San  Francisco  (low- 
bidder),  (1)  $3,640,  (2)  $147.35;  Raymond 
Concrete  Pile  Co.,  New  York,  two  alternatives 
—$225  000  or  $2-50,000  for  the  entire  work ; 
Thos.  F.  Dodd,  (1)  $8,500;  $1-55  and  $1-53  per 
foot;  San  Francisco  Bridge  Co..  (1)  $.5,900 
and  (2)  $1-58  per  foot;  Thompson  Bridge  Co., 
CI)  $8,-500  and  (2)  $170  per  foot;  Robert  C. 
Storrie  &  Co.,  (1)  $7,-500  and  (2)  $1-58  per 
foot. 


Bids  have  been  received  by  the  California 
Debris  Commission,  San  Francisco,  for  the 
construction  of  two  suction  dredges  to  be  used 
in  the  so  called  Rio  Vista  project,  involving 
the  deepening  and  widening  of  the  mouth  of 
the  Sacramento  River.  The  lowest  bidder 
was  the  Ellicott  Machine  Co.  of  Baltimore, 
Md.,  whose  bids  were  $205,000  for  one  dredge 
and  $356,000  for  two.  Other  bidders  were  the 
Yuba  Construction  Co.  of  Marysville,  $231,000 
and  $439,000 ;  Moore  &  Scott,  San  Francisco, 
$241,-500  and  $471,000;  San  Francisco  Bridge 
Co.,  $248,000  and  $484,000;  Union  Iron  Works, 
San  Francisco,  $367,750  and  $517,100.  The  Rio 
Vista  project  will  be  the  first  step  toward  the 
accomplishment  of  the  scheme  of  flood  con- 
trol which  the  government  engineers  have 
mapped  out  for  the  Sacramento  and  San  Joa- 
quin valleys. 

Plans  are  under  way  for  two  additions  to 
be  made  to  the  ferry  building  in  San  Fran- 
cisco. Each  of  the  additions  will  be  150  ft. 
wide  and  300  ft.  long  and  will  permit  the  con- 
struction of  from  four  to  six  more  ferry  slips. 
Nat  Ellery,  Sacramento,  Cal.,  is  state  engi- 
neer. 

The  Harbor  Commission  of  Los  Angeles 
has  been  instructed  to  prepare  at  once  com- 
prehensive plans  for  the  improvement  of  the 
inner  and  outer  harbors.  In  the  preparation 
of  these  plans  the  Harbor  Commission  is  to 
have  the  services  and  aid  of  City  Engineer 
Homer  Hamlin  and  Harbor  Engineer  E.  D. 
Vincent. 

The  harbor  commissioners  of  San  Francisco 
are    stated    to   be    readvcrtising    for    bids    for 
furnishing  150,000  bbls.  of  cement,  to  be  de 
livered  during  the  next  two  years. 

District  of  Columbia. 

•J«Bids  will  be  received  until  Feb.  II,  by 
Chief  Signal  Officer,  Washington,  D.  C,  for 
furnishing  under  Proposal  No.  656,  30  miles 
single  conductor  cable  intermediate,  type  44, 
in  accordance  with  specification  419-B,  96-B 
and  drawing  106,  and  150  miles  cable,  single 
conductor,  deep  sea,  type  45,  in  accordance 
with  specifications  420-A,  96-B  and  drawing 
106,  to  be  coiled  and  crated  in  closed  freight 
cars.  For  further  information  address  R.  J. 
Hurt,  captain,  signal  corps,  U.  S.  Army,  dis- 
bursing ofScer. 

4«Bids  \ViH'  be  received  until  noon,  M^arch 
20  (extension  of  date  from  Feb.  20),  "by 
Beekman  Winthrop,  Assistant  Secretary  of 
the  Navy  Department,  Washington,  D.  C,  for 
constructing  by  contract  one  submarine  tender. 

•J«Bids  will  be  received  until  10:30  a.  m., 
J,-in.  26.  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal  Circular  674,  wrought  iron   or  steel   pipe. 


pipe  fittings,  stovepipe,  brass  tubing,  copper 
ferrules,  valves,  hose  nozzles,  hose  couplings, 
grease  cups,  horseshoes,  steel  or  iron  wire, 
files,  wrench  parts,  tacks,  carriage  bolts,  cross- 
arm  braces,  cross  arms  and  pins,  insulators, 
packing,  gaskets,  sheeting,  cheesecloth,  sash 
cord,  wool  waste,  scythes,  corn  brooms,  fire 
brick,  steel  tapes,  pitch,  putty,  turpentine  and 
Japan  drier. 

Bids  as  follows  were  received  Jan.  8  by  Col. 
W.  C.  Langfitt,  U.  S.  Engineer,  Washington, 
D.  C,  for  dredging  in  .^nacostia  River,  D.  C. : 
San  ford  &  Brooks  Co.,  Baltimore,  Md.,  5.48 
cts.  per  cu.  yd.;  Atlantic,  Gulf  &  Pacific  Co., 
New  York,  5.89  cts.  per  cu.  yd. :  Miner  Engi- 
neering Co.,  Washington,  D.  C,  6.65  cts. ; 
.American  Dredging  Co.,  Philadelphia,  Pa.,  7.0 
cts. ;  Maryland  Dredging  and  Contracting  Co., 
Baltimore,  Md.,  7.8  cts. ;  E.  N.  Graves,  Cleve- 
land, O..  8.92  cts.;  Howard  K.  Stokes,  11 
Pine  St.,  New  York  city,  9.1  cts. 

Florida. 

•J'Bids  will  be  received  until  1  p.  m.,  Feb. 
23,  by  Lt.-Col.  G.  D.  Fitch,  U.  S.  Engineer, 
Montgomery,  Ala.,  for  dredging  in  Carrabelle 
Harbor,  Fla.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Illinois. 

•I«Bids  will  be  received  until  3  p.  m.,  Feb. 
29,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 

C,  for  the  construction;'  complete,  •  including 
plumbing,  gas  piping  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  lighting 
fixtures  of  the  U.  S.  Post  Office  at  La  Salle, 
III.  The  building  is  two  stories  and  basement 
and  has  a  ground  area  of  approximately  4,400 
sq.  ft.;  non-fireproof  construction;  stone  fac- 
ing and  tin  roof. 

^Bids  will  be  received  by  Wm.  Carroll, 
City  Electrician,  Chicago,  111.,  until  11  a.  ni., 
Feb.  1,  for  furnishing  and  delivering  to  the 
Department  of  Electricity  supplies  and  mate- 
rials as  follows :  750  dozen  outer  globes  for 
arc  lamps,  625  dozen  inner  globes  for  arc 
lamps,  120,000  incandescent  gas  mantles,  150 
gross  mica  chimneys,  1,000  boxes  glass  sides 
(44  lights  in  a  bo.x),  and  600  boxes  glass 
tops   (64  lights  in  a  box). 

Indiana. 

^Bids  will  be  received  until  3  p.  ra.,  Feb. 
28,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect,    Treasury     Department,     Washington. 

D.  C.,  for  the  construction,  complete,  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  and  interior 
lighting  fixtures,  of  the  \J.  S.  Postoffice  at  Ell- 
wood,  Ind.  The  structure  is  to  be  one-story 
with  mezzanine,  4,6lt0  sq.  ft.  in  ground  area, 
faced  with  granite  to  the  first  floor  and  with 


•!•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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limestone    or    sandstone    above    and    of    lire- 
proof  construction  throughout. 

•J«Bids  will  be  received  until  10  a.  ni.,  Jan. 
■-'7,  by  Depot  Quartermaster.  Jeffersonvillc, 
Ind..  for  furnishing  a  quantity  of  harness  and 
khaki  paulins. 

•J-Bids  will  be  received  until  10  a.  m.,  Jan. 
l'.'i,  by  Depot  Quartermaster.  Jeffcrsonvillo. 
Ind.,  for  furnishing-  about  30,000  lbs.  light 
^teel  horseshoes. 

Iowa. 

^Bids  will  be  received  until  10  a.  m...Feb.  1. 
by  Nicholas  Kass,  Secretr.iy,  Hoard  of  Direct- 
ors of  the  Independent  .School  District,  Rcm- 
sen,  la.,  for  furnishing  all  the  labor  and  nia- 
I       terial.   including   heating   plant   and    plumbing 
I'     work,  for  the  erection  of  a  new  school  house 
r     for   said   school   district   at   Remscn,   Iowa,   in 
LI     accordance   with   the   plans   and   specifications 
l'     therefor  prepared  by  Martin   Heer,  .Architect. 
f      and  on  file  at  the  office  of  the  Secretary. 

Louisiana. 

•j«l!ids  will  be  received  until  ]]  n.  m..  Jan. 
'".  bv  Lt.-Col.  Lansing  Beach.  U.  S.  Engineer. 
i.'"i  ("itstomhouse.  New  Orleans,  Ln..  for  fur- 
nishing and  delivering  piles  and  lumber  on 
llie  river  bank  or  wharves  in  Southwest  Pass. 
I      Mississippi   River. 

Mayor  J.    H.    Eastham   of    Shreveport.   La., 

.  i>   instructed   City   Engineer   George   Wilson 

prepare  plans  and  estimates  of  the  cost  of 

■  erecting  a  salt  water  public  natatorium,  400  by 
[      200  ft.,  on  the  state  fair  grounds.  It  is  planned 

■  to   have   the   amusement   ready   for   use   ne.vt 
i      summer.     The  traction  company  has  agreed  to 

-ivc  at  least  $5,000  towards  building  the  nata- 
riuni  and  the  city  is  expected  to  give  the  re- 
•  ii.iinder. 

Outline  plans  for  a  new  school  to  replace 
the  present  structure  at  Peters  .\ve.  and  Co- 
1  liseum  St..  New  Orleans,  have  been  submit- 
[  ted  to  J.  M.  Gwinn.  Superintendent  of  Schools 
of  New  Orleans,  by  City  Architect  Christy. 
'[  The  building  will  be  two  stories  and  base- 
I  mcnt  of  brick  construction,  will  have  21  rooms 
',     and  will  cost  about  $100,000. 

Massachusetts. 

•|«Eids  will  be  received  until  noon,  Feb.  !), 
Supply    Department,   82(i    Treraont    Bldg., 

ston,    Alass.,    for   furnishing   crushed    stone 

•  \   stone   dust   for   the   vear   ending   Feb    1 

'18.  ^ 

•{•Bids  will  be  received  until  noon.  Jan.  31. 
Supply    Department,    82(>    Tremont    Bklg.. 

ston,  Mass.,  for  furnishing  730.000  lbs.  iron 

stings. 

•J«Bids  will  be  received  until  noon,  Feb.  6. 
Supply    Department,    820    Tremont    Bldg., 

ston.  Mass..  for  furnishing  about  2,900  tons 

-n   pipe  and  about  25  tons  of   special   cast- 

'-TS. 

•J*Bids  will  be  received  until  noon.  Feb.  5, 
I'v  Supply  Department,  826  Tremont  Bldg., 
Boston,  Mass...  for  furnishing  bank  gravel 
and  sand  between  March   1,  1912.  and  Feb.   1. 

mi:^. 

•J'Bids  will  be  received  until  noon.  Jan.  20, 
Public  Works  Department,  Boston,  Mass.. 

r  furnishing  and  installing  bushings  on  posi 
indrants  in  Hyde  Park. 

The  following  bids  per  cu.  vd.  were  received 
Jan.  11  by  Col.  Frederic  V.  Abbott,  U.  S.  Engi- 
neer, Boston  Mass.,  for  the  removal  of  about 
2,183  cu.  yds.  of  material,  believed  to  be  gran- 
ite, from  Gloucester  Harbor,  Mass.:  John  J 
Fitzpatrick  &  Sons,  Plattsburg,  N.  Y.,  $8.88; 
The  Massachusetts  Contracting  Co.,  Worces- 
ter, Mass.,  $29.25;  Thomas  Fitzgibbon,  Bever- 
U-.  Mass..  $24.65;  Johnston  &  Virden,  Lowes, 
I'd.,  $25.30;  Eastern  Dredging  Co.,  Boston. 
Mass.,  $19.60, 

Minnesota. 

^•Bids  will  be  received  until  7 :30  p.  ni.. 
.Fan.  20,  by  Henry-  N.  Knott,  City  Clerk.  Min- 
neapolis. Minn.,  for  furnishing  the  city  an 
auto-patrol  of  the  Police  department.  A  cer 
tiiied  check  for  $200  payable  to  C.  A.  Bloom- 
quist.  City  Treasurer,  must  be  filed  with  each 
bid 


■    Nebraska. 
®H.    Edcnber.yer   .1-   Co.,   Lincoln   and   Ash- 
land  Aves,    Chicag      ill.,   iiavt   been   awarded 
the   comract    at   $91,''.-.;'    f,_,r    construciit.g   the 

V  .'"'""'nM  "';'"'^,>-^""''  ''""-''^'  •''t  CentralCitv, 
Aet).  I  he  buddui^  u;!;  l,e  ot  blue  Bedford 
stone, 

_  <SV.  1".  Ciould  \-  Sou.  1  imalia.  .Meb  have 
i.een  awarded  the  cntraci  for  ilie  cni'istruc- 
tion  ot  the  state  agricultural  sclmol  at  Curtis 
Neb,,  for  the  state  of  Nebraska.  Building  i« 
to  be  2  story  and  basement,  120xiin  ft  and  is 
to  cost  $75,000.  Burd  F.  Miller,  7;!2  lirandeis 
Ibeater  iildg.,  Omaha,  Neb.,  is  the  architect. 
The  rem  forced  concrete  svstem  was  let  to 
Will  B.  Hough  Co.,  53  Jackson  Blvd.  Chicago. 
New  Jersey. 

•J-Bids  will  be  received  until  J  ;■  m  Jan 
oO,  by  Commander  H.  C).  Sticknev  L  S  .Na- 
vy, Li.ghthouse  Inspector,  Philadelphia,  Pa  for 
turmshuig  material  and  labor  necessary  to 
complete  concrete  tilling  of  foundation  and 
erect  the  .superstructure,  etc.,  of  .Miah  Maul 
Shoal   Light  Station.   Delaware  Bay,   .V.  J. 

•tBids  will  be  received  until  3  p.  m.,  Feb.  8, 
by  James  Knox  Taylor.  Supervising  .-\rchi- 
tect.  Treasury  Department,  Washington,  D.  C. 
tor  pneumatic  door  operating  devices  at  the 
United  States  Postoffice,  New  York,  N.  Y. 
Specifications  may  be  had  of  McKim,  Mead  & 
White.  100  I'-ifth  Ave.,  New  York  Citv,  at  tlie 
discretion  of  the  Supervising  Architect. 

+Bids  will  be  received  until  U  a.  m.,  Feb 
1-5,  by  Lieut.  Col.  I.  G.  Warren,  U.  S  Engi- 
neer, 540  Federal  Bldg.,  Buffalo,  N.  Y.,  for 
removing  steel  sheet  pile  cofferdam.  Black 
Rock  Shiplock  at  Buffalo,  N.  Y. 

•^Bids  will  be  received  until  Jan.  :J0,  bv 
Commanding  Officer.  New  York  .\rsenal.  Gov- 
ernors Island,  N.  Y.,  for  delivering  at  Pier 
12,  East  River,  New  York.  .N.  Y..  000  gals, 
pure  turpentine  in  1-gal.  cans. 

•J*Bids  will  be  received  until  Jan.  30.  by 
Commanding  Officer.  .New  York  .\rsenal.  Gov- 
ernors Island.  N.  Y.,  for  delivering  at  Pier  12 
East  River,  N.  Y.,  1,200  gals,  hydroline  oil 
packed  in  5-gal.  cans. 

Pennsylvania. 

•J-Bids  will  be  received  until  10  a.  m.,  Jan. 
30,  by  Bureau  of  Supplies  and  .\ccounts.  Navv 
Department,  Washington.  D.  C,  for  furnish- 
ing at  the  Navy  yard.  Philadelphia,  Pa.,  a 
quantity  of  naval  supplies,  as  follows:  Sch. 
4247  :  Electric  blue-print  machine.  Sch.  4248 : 
Acetylene  generating  and  compressing  equip- 
ment. 

Texas. 

•J«Bids  will  be  received  until  9  a.  m.,  Jan.  31. 
by  School  Board,  J.  F.  ."Austin,  President, 
Frankston.  .Anderson  County.  Texas,  for  the 
erectioii  of  a  G-room,  2-story  brick  school 
building  to  be  erected  at  Frankston.  G.  A. 
V\'atson,  .\ustin',  Texas,  is  Architect. 

Plans  have  been  adopted  for  a  new  5  story 
Masonic  temple  to  he  erected  at  Main  and 
Pearl  Sts.,  Dalla.s,  at  a  cost  of  $150,000.  The 
building  will  be  of  concrete,  steel  reinforced, 
and  construction  will  be  started  shortly.  Lang 
&  Witchell,  Dallas,  are  the  architects.  W.  M. 
Holland,  Dallas,  is  chairman  of  the  building 
committee 

Washington. 

^Bids  will  be  received  until  Mioon,  Jan.  31. 
by  Maj.  J.  B.  Cavanaugh.  U.  S.  Engineer, 
Seattle.  Wash.,  for  furnishing  and  delivering 
brush  fascines,  piling  and  grillage  poles  at 
Grav's  Harbor.  Wash. 

®Misho  &  Grant,  3-30  Globe  Block,  Seattle, 
Wash.,  have  been  awarded  the  contract  at 
$84,000  for  the  construction  of  the  Franklin 
County  court  bouse  at  Pasco.  The  building 
will  be  2  story  and  basement.  80x120  ft.,  and 
will  be  of  steel  and  reinforced  concrete  con- 
struction. 

McDerniQtt  &  Comidy.  Alaska   Bldg.,   Scat-  . 
tie,  at  $21,528,  were  low  bidders  for  construct- 
ing a  tunnel  at  Ruston,   Wash.,   for  that  city. 
Bids  for  this  work  were  opened  the  first  pari 
of  January. 

Gould  &  Champney,  .'Kmerican  Bank  Bldg., 
Seattle,    Wash.,    have    been    selected    as    the 


architects  for  the  new  Y.  W.  C.  A.  building  to 
be  erected  at  5th  Ave.  and  Seneca  St.,  Seattle. 
Construction  work  on  the  building,  which  will 
cost  about  $400,000,  will  probably  be  started  in 
the  spring.  It  will  be  six  stories  and  base- 
ment of  reinforced  concrete  construction. 

The  Bush  Terminal  Co.,  Irving  T.  Bush, 
president,  100  Broad  St.,  New  York  city,  is 
understood  to  have  practically  completed  ne- 
gotiations for  the  purchase  of  the  entire  Har- 
bor Island  at  Seattle,  lying  in  Elliott  Bay  be- 
tween the  cast  and  west  waterway.  The  com- 
pany is  said  to  plan  to  expend  over  $.5,000,000 
in  dock,  warehouses  and  freight  handling  fa- 
cilities before  1915. 

Wisconsin. 

The  Island  Woolen  Co.,  Baraboo,  Wis.,  con- 
template building  a  250  ft.  long  and  15  ft. 
high  concrete  dam  this  coming  spring. 

Canada. 

•J«Bids  will  be  received  until  11  a.  ni.,  Feb. 
1,  by  Chairman  of  the  Board  of  Control,  Win- 
nipeg, Man.,  for  the  manufacture  and  delivery 
L  o.  b..  Winnipeg,  of  an  electric  vehicle. 
Specifications  may  he  had  of  the  General 
Manager,  City  Light  and  Power  Department, 
;)4  King  St.  M.  Peterson  is  Secretary  of  the 
Board. 

The  main  estimates  of  the  dominion  govern- 
ment for  the  coming  fiscal  vear  include  the 
following  items:  Welland  sliip  canal,  $-50,000 
for  surveys;  Ottawa  departmental  buildings, 
$780,000;  Port  Arthur  and  Fort  William  har- 
bor and  river  improvements.  $1,000,000;  Que- 
bec harbor.  $710,000:  St.  John  harbor, 
$1,000,000;  Tiffin  harbor,  $137,000;  Victoria 
harbor,  Ont.,  $100,000;  and  Victoria  and  Van- 
couver harbors,  B.  C,  $500,000  each. 


PROPOSALS 


CALUMET-SAG     CHANNEL     EX- 
CAVATION. 

THE    S.V.VIT.ART    DISTRICT    OK 
CHICAGO. 

Sealed  proposals  endorsed  "Proposals 
for  Excavation  and  Collateral  Work  on 
Contract  .Section  Three  of  the  Calumet- 
Sag  Channel"  will  he  received  by  the 
Clei-k  of  the  Sanitar.v  District  at  the  office 
of  the  District,  on  the  l.^th  floor  of  the 
.\merlcan  Trust  l.iillding:.  Chicago,  111.,  un- 
til 12  m.,  standard  time,  on  February  15. 
;31.'.  and  will  be  publicly  opened  by  the 
Boaid  of  Tnistees  of  said  Sanitary  Dis- 
trict at  a  meetinpr  to  bo  held  on  that  day, 
or  the  first  meeting  thereafter. 

The  work  for  which  tenders  are  invited 
consists  of  the  excavation  and  collateral 
work  on  Contract  Section  Three  of  the 
Calumet-Sas  Channel  of  the  Sanitary 
District  of  Chicago.  In  the  Township  of 
Halos.  County  of  Cook,  State  of  Illinois. 

The  approximate  quantities  for  the  com- 
parison of  bids  are: 

(a)  ,335,000  en.  yds.  of  glacial  drift  ex-, 
'-•avatlon. 

(b)  220,000  cu.  yds.  of  rock  excavation, 
fc)  182,300  sq.  ft.  of  channeling. 

(d)  13.-100  cu.  yds.  of  concrete  retaining 
nail. 

(e)  5.000  sq.  yds.  of  rip-rap  slope. 
Specifications  and  plans  may  be  obtained 

cipoii  application  at  the  office  of  the  said 
Sanitary  District. 

-All  bids  must  be  upon  blank  forms  of 
proposal  furnished  by  said  Sanitary  Dis- 
trict and  shall  he  made  In  accordance  with 
and  to  conform  to  all  the  terms  and  con- 
ditliins  stated  therein. 

The  Board  of  Trustees  of  said  Sanitary 
District  reserves  the  right  to  reject  any 
■oul  all  bids. 

THE  SAXlTAnr  DISTRICT  OP  CHI- 
CAGO. 

By  Thomas  A.  Smyth, 
President  of  its  Board  of  Trustees. 
Attest:  I.  J.  Bryan,  Clerk, 
r'hirago,  January  10,  1912. 


•J*  indicates  work  now  open  for  bids.    *  indicates  a  contract  let  recetitly. 
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PROPOSALS 

STORM    SEWER. 

PROPOSAL  P^OR  BUILDING  DAMS  AND 
CONDUITS  FOR   A    STORM   SEWER 
SYSTEM  FOR  WATERVLIET,  N.  Y. 
Sealed  proposals  for  the  construction  of 
two  (2)  earth-filled  dams  across  Dry  Riv- 
er,   together   with    levees,      overflow     and 
outlet  works,  concrete  and  brick  conduits, 
and    storm    drains    and     other     appurte- 
nances, will  be  received  by  the  Watervliet 
Storm    Sewer    Commission    at      No.      1555 
Broadway,    Watervliet,    N.    Y.,    until    2:00 
o'clock   p.   m.,   on   the  15th  day  of  Febru- 
ary, 1912. 

The  work  will  consist  of  approximately 
SO.OOO  cu.  yds.  of  earth  fill,  concrete  over- 
flow and  outlet  works,  together  with  9,100 
lin.  ft.  of  concrete  conduit,  from  3  ft.  0 
ins.  to  S  ft.  6  ins.  ~in  diameter,  and  1,000 
ft.  of  terra  cotta  sewer  pipe. 

Alternate  bids  are  asked  on  buttres.s 
type,  reinforced  concrete  dams,  and  on 
concrete  pipe. 

Each  proposal  must  be  accompanied  by 
a  certified  check  payable  to  the  Watervliet 
Storm  Sewer  Commission,  to  an  amount 
equal  to  5  per  cent  of  the  bid  as  a  guar- 
antee that  the  contract  will  be  entered 
into  it  awarded.  A  bond  of  fifty  (50)  per 
cent  of  the  contract  price  will  be  re- 
quired. Payments  will  be  made  in  cash  on 
monthly  estimates. 

Plans  and  specifications  are  on  file  at 
the  ofRce  of  the  Watervliet  Storm  Sewer 
Commission,  and  also  at  the  office  of  Sol- 
omon, Norcross  &  Keis,  Engineers,  1622 
Candler  building,  Atlanta,  Ga.,  and  with 
the  Engineering  News,  220  Broadway. 
New  Y'ork  City.  Bidders  may  obtain 
copies  from  the  engineers  by  enclosing 
check  for  twenty-five  dollars  ($25),  pay- 
able to  the  engineers,  and  to  be  held  by 
them  until  return  of  plans  and  specifica- 
tions. .  The  Watervliet  Storm  Sewer  Com- 
mission reserves  the  right  to  reject  any 
and  all  bids. 

WATERVLIET    STORM    SEWER     COM- 
MISSION. 

John  D.  Browne,  President. 
Thomas  Conway,  Secretary. 
Watervliet,  N.  Y. 
Solomon,   Norcross  &   Keis,    Engineers, 
Atlanta,  Ga. 


WATER    WORKS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  Commissioners  of  the 
Manhasset-Lakeville  Water  District,  Man- 
hasset,  L.  I.,  until  S  o'clock  p.  m.,  Feb- 
ruary 15,  1912. 

The  work  will  consist  of  two  (2)  eight- 
inch  driven  wells,  brick  pumping  station, 
three  (3)  sets  of  fuel  oil  engines,  triplex 
pumps  and  accessories;  oil  tank  and  ac- 
cessories; water  tower  and  foundations: 
twenty-one  (21)  miles  of  cast  iron  pipe, 
four  (4)  to  ten  (10)  inch,  laid;  one  hun- 
dred and  seventy  (170)  hydrants,  neces- 
sary valves  and  boxes  set  in  place. 

Plans  and  specifications  will  be  on  file 
It  the  Town  Hall,  Manhasset,  and  copies 
may  be  obtained  at  the  oflice  of  Johnson 
&  Fuller,  Consulting  Engineers,  150  Nas- 
sau St.,  New  York  City,  by  depositing 
five  ($5.00)  dollars. 

All  inquiries  must  be  addressed  to  the 
Consulting  Engineers. 

All  bids  must  be  accompanied  by  a  cer- 
tified check  made  payable  to  the  Manhas- 
set-Lakeyille  Water  Commissioners,  for 
eight   thousand   ($8,000)   dollars. 

The  right  is  reserved  to  reject  any  oi 
all  bids. 

BOARD  OF  WATER  COMMISSIONERS. 
MANHASSET-LAKEVILLE  WATEl: 
DISTRICT. 

Daniel  S.  WooUey,  Chairm.in 
Owen  P.  Kennedy. 
John  M.   Belknap. 


PAVING. 

Sealed  bids  will  be  received  by  the 
Board  of  Public  "Works  of  Boise  City. 
Idaho,  for  paving  with  asphalt,  asphaltic 
concrete,  bitulithic,  Westermite  asplialt, 
dolarway,  hassamite,  plain  concrete,  -con- 
crete with  cement  top,  granocrete.  has- 
sam  or  brick  pavement  (with  brick  along 
street  car  tracks)  in  all  streets  and  parts 
of  streets  in  Paving  District  No.  17,  ap- 
proximating 328,200  square  yards,  w-ith 
necessary  excavation,  gutters,  and  ap- 
purtenances as  provided  for  by  ordinance 
No.  991.  Said  bids  will  be  received  up  to 
2  p.  m.,  February  2nd,  1912,  and  imme- 
diately opened  publicly  by  the  Board  of 
Public  Works  in  the  City  Hall  of  said  city. 

Said  pavement  to  be  laid  and  con- 
structed according  to  plans  and  specifica- 
tions which  may  be  seen  at  the  oflice  of 
the  city  engineer. 

Each  bid  must  be  in  accordance  with 
the  form  of  proposal  furnished  by  the 
Board  of  Public  Works,  and  accompanied 
by  a  certified  check  on  some  local  bank, 
payable  to  Boise  City,  for  tlie  sum  of 
two  thousand  ($2,000)  dollars,  to  be  for- 
feited if  the  successful  bidder  fails  to  en- 
ter into  a  contract  and  furnish  a  good 
and  sufficient  bond,  in  a  sum  equal  to 
twenty-five  (259'<j)  per  cent  of  the  total 
amount  of  his  bid  for  the  faithful  per- 
formance of  each  and  every  covenant  in 
the  contract. 

The  right  is  reserved  to  reject  any  and 
all  bids,  or  to  let  the  work  as  a  whole  or 
in  parts,  or  for  one  or  more  kinds  of  the 
above  pavements,  as  may  appear  to  the 
best  interests  of  the  city. 

By  order  of  the  Board  of  Public  Works 
of  Boise  City,  Idaho,  this  third  day  of 
January,    1912.  KARL  PAINE, 

President. 


WATERWORKS. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  the  City  of  Chamberlain, 
S.  D.,  at  the  City  Hall  in  that  city  up  to  S 
o'clock  p.  m.,  Jan.  29th.  and  then  opened 
for  the  construction  of  an  intake  crib, 
receiving  well,  pumping  plant,  including 
two  40  H.P.  oil  engines,  two  350-gal.  tri- 
plex pumps,  with  all  necessary  piping  and 
fittings,  approximately  3,000  lin.  ft.  10-in. 
water  main,  fire  hydrants  and  appurte- 
nances. 

After  Jan.  10th  plans  and  specifications 
may  be  seen  at  the  office  of  the  City  Au- 
ditor, at  the  office  of  the  Missouri  Valley 
Engineering  Company,  406  Western  Na- 
tional Bank  Bldg.,  Mitchell,  S.  D.,  or  may 
be  secured  by  making  deposit  of  $10.00. 
which  will  be  returned  upon  return  of 
plans  and  specifications  in  good  condition. 
Check  for  $500.00  to  accompany  bid. 

December  29,  1911. 

F.   K.   BERRY,  Mayor. 

J.    H.   BINGHAM,   City  Auditor. 

MISSISSIPPI  RIVER  COMMISSION. 
1st  and  2nd  Districts,  U.  S.  Engineer  Of- 
fice, Memphis,  Tenn,,  Jan.  S,  1912.  Sealed 
proposals  for  furnishing  one  locomotive 
crane  will  be  received  at  this  oflice  un- 
til 12  o'clock,  noon,  Feb.  S,  1912,  and  then 
publicly  opened.  Information  on  applica- 
tion.    Clarke  S.  Smith,  Major,  Engrs. 

U.  S.  ENGINEER  OFFICE,  SeatUe, 
Wash.,  Jan.  5,  1912.  Sealed  proposals  for 
dredging  and  excavating  in  Lake  Wash- 
ington Canal  right  of  way  will  be  received 
at  this  office  until  12  M.,  February  15, 
1912,  and  then  publicly,  opened.  Informa- 
tion on  application.  J.  B.  Cavanaugh, 
Maj.  Engrs.,  Agent  for  the  State'  of 
Washington   and    King   County,    Wash. 


STEEL,  CONCRETE  &  WOODEN 
BRIDGES. 

Sealed  proposals  will  be  received  at  the 
office  of  the  County  Clerk  at  the  Court 
House  in  the  City  of  Schuyler.  Colfax 
County,  Nebr..  up  to  12  o'clock  of  the  12tli 
day  of  February.  1912,  at  which  hour  the 
bids  will  be  opened,  publicly  read  aloud, 
for  a  yearly  contract  of  building  steel, 
concrete  and  wooden  bridges. 

Bids  will  be  received  as  follows; 

For  superstructure  as  per  plans  and 
specifications  now  on  file  in  the  office  of 
the  County  Clerk. 

For  lumber  in  place  for  caps,  sways, 
backing  and  wings. 

For  piling  in  place  for  bridge  substruc- 
ture and  wings. 

For  pile  straps  in  place  for  any  work. 

For  steel   caps  as  per  plans. 

For  tubular  piers  as  per  plans. 

For  concrete  bridges  complete  as  per 
plans. 

For  extra  concrete  per  cubic   foot. 

For  putting  lumber  and  piling  in  place 
for  repairing  old  bridges. 

Said  bids  must  be  accompanied  by  a 
certified  check  on  some  bank  in  Schuyler, 
Nebr..  for  the  sum  of  $500.00.  and  payable 
to  ihe  County  Clerk  of  Colfax  County. 
Nebr. 

The  successful  bidder  will  be  required 
to  enter  into  a  good  and  sufficient  bond  in 
the  sum  of  $2,000.00  for  the  faithful  per- 
formance of  his  contract. 

The  Board  reserves  the  right  to  waive 
any  defects  and  reject  any  and  all  bids  for 
any  reason  they  may  deem  sufficient. 

By  order  of  the  Board  of  County  Com- 
missioners of  Colfax  County,  Nebr.,  this 
ICth  day  of  January.  A.  D.  1912. 

ED.  F.  VRZ.\K, 

County  Clerk  for  Colfax  County,  Nebr. 

(Seal.) 


Maclean  DaiJy  RepoiTi^ 

The  only  systematic  method  for  reporting 
CANADIAN  BUILDING  and  ENGINEERINeS 
projects  from  their  inception  to  completion. 
As'k  us  for  Rates  and  Specimen  Reports. 
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DAM. 

Paris,  Tex. 
Sealed  bids  will  be  received  at  the  of- 
fice of  the  City  Secretary  until  7:30 
o'clock  p.  m.,  February  5.  1912,  for  rais- 
ing and  strengthening  a  dirt  dam  at  the 
City  Lake.  It  is  estimated  that  35.000  cu. 
yds.  of  dirt  will  be  moved.  Each  con- 
tractor will  accompany  his  bid  with  a  cer- 
tified check  for  5  per  cent  of  the  amount 
bid. 

The  right  to  reject  all  bids  is  reserved. 
ED.    H.    McCUSTION,    Mayor. 


DEPARTMENT  OF  THE  INTERIOR- 
UNITED  STATES  RECLAMATION  SER- 
VICE.— Washington,  D.  C.,  Jan.  15,  1912. 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  Stages  Reclamation 
Service,  Mitchell.  Neb.,  until  2  o'clock  p. 
m.,  Feb.  2S,  1912.  for  the  construction  of 
an  earth  dam  and  auxiliary  works,  on  th  • 
North  Platte  Project,  about  nine  miles 
north  of  Minatare,  Scottsbluff  County. 
Neb.  The  work  involves  the  handling  of 
about  840,000  cu.  yds.  of  material,  of 
which  630,000  cu.  yds.  is  earthflll,  157,000 
cu.  yds.  gravelly  material,  14.000  cu.  yds 
unscreened  gravel,  11,500  cu.  yds.  screened 
gravel,  14,000  cu.  yds.  concrete,  and  12,00'J 
cu.  yds.  brule  clay  excavation,  besides  45 
acres  of  sod  stripping,  600  feet  of  wells 
and  casing,  3,200  lin.  ft.  of  drains,  and  the 
handling  and  placing  of  250,000  lbs.  of  re- 
inforcing steel.  For  particulars  address 
the  United  States  Reclamation  Service, 
Mitchell.  Neb.:  519  Commonwealth  Bldg, 
Denver.  Col.,  or  Washington,  D,  C.  F.  H. 
NEWELL,  Director. 


WAR  DEPARTMENT,  U.  S.  ENGR. 
GF^FICE.— Montgomery.  Ala..  Jan.  24.  1912. 
Sealed  proposals  for  dredging  in  Carra- 
belle  Harbor.  Fla.,  w-ill  be  received  at  this 
office  until  1  o'clock  p.  m.,  Feb.  23.  1912. 
Information  on  application.  G.  D.  FITCH 
Lt.  Col.,  Engrs. 


W.VNTED — Railroad  contractors'  bids  on 
210.000  cu.  yds.  earth  work  on  Farley-Lux- 
emburg section  of  new  Farley  .&  Iowa 
Northern  R.  R. :  construction  to  commence 
early  in  the  spring.  Profiles,  maps,  etc., 
ready  for  inspection  now  to  base  estimates 
(in.     S.  G.  Durant,  Dyersville,  Iowa.       4-2t 
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Agricultural  Contracting. 

Agricultural  engineering  i,s  a  recognized 
specialty.  There  is  a  flourishing  organization 
of  agricultural  engineers  and  it  publishes  each 
year  a  sizable  volume  of  papers  and  discus- 
sions. Only  a  few  years  ago  ridicule  would 
have  been  the  lot  of  one  w'ho  contended  that 
there  was  a  place  for  engineering  in  farm- 
ing. Therefore  we  are  emboldened  to  sug- 
gest that  a  still  newer  avocation  lies  open  to 
another  class  of  our  readers  in  agricultural 
contracting.  The  agricultural  contractor  is 
quite  as  logical  a  personality  as  the  agricul- 
tural engineer;  if  there  is  in  farming,  work 
which  warrants  the  planning  skill  and  judg- 
ment of  the  engineer  there  is  also  in  farm- 
ing, work  which  warrants  the  constructing 
skill  and  equipment  of  the  contractor.  We 
:ieed  not  depend  upon  such  general  reason- 
ing, however,  for  prqof.  Specific  evidence  is 
plentiful   and   measurably   conclusive. 

Concrete  is  appealing  strongly  to  farmers 
as  a  construction  material.  They  appreciate 
its  permanence,  its  fire  resistance,  its  sanitary 
advantages.  Concrete  is  a  successful  substi- 
tute for  nearly  all  masonry  and  timber  struc- 
tures employed  in  farming.  Buildings,  walks, 
floors,  troughs,  tanks,  silos,  fences  are  being 
built  of  concrete.  Concrete  construction  is 
particularly  a  class  of  work  which  warrants 
special  skill  and  equipment  and  which  repays 
their  employment. 

Ditching  and  tiling  are  a  continuing  and 
increasing  class  of  farm  work.  Contract  work 
has  an  established  field  here ;  the  farmer  has 
already  recognized  the  contractor's  claims  on 
the  field  because  of  his  skill  and  equipment. 
I  .\s  time  goes  on  and  machine  ditching  crowds 
out  the  pick  and  shovel  3  5  it  is  doiiig,  the 
right  of  the  trained  and  equipped  contractor 
will  become  more  completely  acknowledged. 

Clearing  and  grubbing  must  precede  the 
opening  to  cultivation  of  vast  areas  of  farm 
land  in  the  older  states  once  wooded,  in  the 
tar  western  states  now  being  harvested  of 
their  timber,  in  the  timbered  lands  being  and 
.about  to  be  reclaimed  by  drainage.  The 
ieconomic  removal  of  stumps,  is  a  problem 
well  worthy  of  the  best  constructing  skill  and 
I  plant  equipment. 

Preparing  land  for  irrigation  calls  for  grad- 
ing operations  of  no  mean  order  and  of  coii- 
siderable  expense.  .-Viter  irrigating  water  is 
brought  to  an  arid  tract  it  costs  in  construc- 
tion work  alone  from  $-5  to  $20  an  acre  to 
apply  the  water  to  the  land.  Of  these  sums 
:he  bulk  is  grading  cost,  the  earth  moving 
equired  to  bring  the  surface  to  even  grade 
■tnd  build  the  laterals,  checks,  basins,  fur- 
ows,  etc.  Very  crude  methodS^generally  char- 


acterize this  construction,  compared  with  the 
tools  and  methods  employed,  say  in  park  and 
landscape  work,  the  operations  in  which  are 
of  no  greater  magnitude  and  require  less  cer- 
tain skill.  There  is  opportunity  for  the  con- 
tractor here. 

Blasting  operations  are  another  class  which 
the  contractor  can  perform  to  better  advan- 
tage than  the  farmer.  We  are  informed  by 
one  of  the  largest  manufacturers  of  ex- 
plosives that  there  has  grown  up  a  large 
agricultural  demand  for  dynamite,  a  demand 
so  promising  that  powder  mills  are  likely  to 
have  ultimately  the  chief  outlet  for  their 
product  .among  farmers  and  orchardists.  Be- 
sides the  familiar  farm  uses  for  breaking  up 
boulders  and  removing  stumps,  dynatnite  is 
being  demanded  for  tree  planting,  subsoil 
plowing,  ditching  and  similar  soil  loosening 
operations.  According  to  the  manufacturers 
quoted  above  the  chief  obstacle  to  the  devel- 
opment of  a  very  heavy  consumption  of  dyna- 
mite for  agricultural  purposes  is  the  fear  of 
the  farmer  of  handling  the  explosive.  This 
the  manufacturer  state?  is  the  opportunity  for 
the  contractor,  and  those  contractors  who  have 
entered  the  field  of  agricultural  blasting  are 
securing  all  the  work  they  can  do. 

Traction  engine  plowing  and  hauling  is 
another  field  for  agricultnral  contracting.  The 
farming  journals  are  giving  great  publicity 
to  traction  engine  plowing  arid  it  is  being 
promoted  by  tests  and  demonstration  by  the 
colleges  of  agriculture.  Recently  an  important 
journal  devoted  to  sugar  cane  growing,  vig- 
orously advocated  editorially  that  sugar  plant- 
ers should  contract  for  all  their  plowing  and 
thus  cut  down  the  peak  load  force  and  plant 
required  during  a  few  weeks  of  the  year  and 
at  no  other  time.  Contractors  would,  the 
editor  argued,  equip  thenKclves  with  traction 
plowing  plants  were  they  assured  of  a  gen- 
eral  demand   for  contract   plowing. 

The  examples  we  have  mentioned  of  op- 
portunities for  farm  work  of  a  kind  warrant- 
ing special  construction  skill  and  plant  are 
doubtless  not  all  that  might  be  cited.  They,  how- 
ever, are  enough  to  show  that  there  is  nothing 
absurd  in  the  idea  of  contracting  in  farming. 
Indeed,  it  seems  to  us  that  the  idea  is  not  only 
sensible  but  is  decidedly  practical  and  promis- 
ing. The  big  farmers  of  the  day  arc  by  no 
means  dull  to  sec  the  advant.-iges  of  improve- 
ment and  innovatiiin  and  their  sons  are  com- 
ing back  from  the  agricultural  schools  year 
after  year  with  minds  even  more  open  and 
enlightened.  .A  fact,  too,  that  cannot  be  lost 
sight  of  is  the  cfl^ectivc  advertising  by  manufac- 
turers among  f.irmers  to  create  a  demand  for 
better  structures  and  in-.proved  methods  which 
will  open  a  market  for  these  manufacturers' 
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products.  For  example  the  present  growing 
use  of  concrete  for  farm  constructions  is  en- 
tirely a  development  brought  about  by  the 
vigorous  publicity  campaigns  of  the  cement 
manufacturers.  Or  take  the  equally  vigorous 
advertising  work  of  the  manufacturers  of  ex- 
plosives to  popularize  dynamite  for  stump  re- 
moval, tree  planting,  subsoil  plowing,  etc.  One 
manufacturer  writes  us  that  this  publicity 
campaign  is  bringing  to  him  from  200  to  COO 
inquiries  a  day  from  farmers.  Obviously  when 
such  work  as  this  is  being  done  among  farm- 
ers the  field  for  agricultural  contracting  is 
being  thrown  open. 

The  farmer  should  make  a  satisfactory  cus- 
tomer for  contract  work.  He  is  less  apt  to 
figure  prices  down  to  the  minimum  competi- 
tive basis.  He,  too,  is  quite  certain  to  be 
prompt  to  pay  for  work,  because  as  a  class 
his  habit  is  to  save  for  an  improvement.  He 
has,  too.  another  habit  which  is  perhaps  the 
most  serious  obstacle  there  is  to  the  develop- 
ment of  agricultural  contracting,  the  habit  of 
seldom  thinking  of  his  own  and  his  family's 
labor  in  terms  of  money.  He  will  for  ex- 
ample remove  stumps  by  crude  and  back 
breaking  methods  if  it  involves  little  cash  out- 
lay, though  the  expenditure  of  his  own  and 
his  sons'  labor  runs  into  many  days,  because 
this  labor  "costs  nothing."  Naturally  this 
view  point  changes  as  the  extent  of  the  farm- 
ing operations  exceed  the  possible  family 
labor  output  and  hired  labor  has  to  be  utilized. 


The   Need   of   Uniformly   Edited   City 
Reports,  and  of  More  Specific  In- 
formation of  General  Interest 
in  Such  Reports. 

I'or  many  years  a  few  city  officials  have 
appreciated  the  value  of  uniformly  arranged 
annual  reports.  The  subject  has  long  been 
under  discussion.  Commendable  efforts  toward 
uniformity  have  been  made  and  gratifying 
progress  has  followed. 

The  annual  reports  of  water  works  depart- 
ments serve  very  well  to  illustrate  the  points 
to  which  we  have  reference.  During  the  year 
several  hundred  such  reports  are  received  in 
this  office.  All  are  examined  with  interest,  and 
an  effort  is  made  to  compare  the  statistics 
given.  The  number  of  permutations  and  com- 
binations in  which  these  statistics  are  presented 
is  surprising.  Even  in  this  office,  where  work 
with  statistics  of  various  sorts  is  a  part  of  the 
day's  business,  the  editors  often  are  unable  to 
find  time  to  extract  a  single,  usable  fact  from 
some  of  these  reports,  or  to  draw  a  single 
helpful  comparison  between  the  results  of 
management  of  two  water  systems  as  indicated 
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in  tlie  .'iniiu.il  reports.  \\'e  nifiition  this  tacl 
because  uc  feel  that  water  works  superin- 
tendents who  examine  e.xchan.ye  reports  will 
have  at  least  as  much  imuhle  interpretinjj  the 
information  given  as  we  e.xperience  in  this 
office. 

The  annual  report  of  a  water  cle|)artnient 
should  ser\c  two  purposes.  Fir.--t,  the  receipts 
and  e.xpendituies  of  the  department  should  he 
so  arranged  and  presented  in  such  detail  that 
the  tax  paj'er.  who  cares  to  inform  himself, 
can  see  to  what  uses  the  funds  of  the  depart- 
ment have  been  put;  second,  the  statistics 
should  be  so  summarized,  and  the  onerating 
conditions  so  described  that  helpful  compari- 
sons rna\'  be  drawn  between  the  management 
and  efficiency  of  similar  departments  in  other 
cities.  Present  reports  fulfill  the  first  require- 
ment fairly  well.  It  is  the  second  requirement 
of  which  we  wish  to  speak. 

This  latter  point  had  been  consi<lered  snfli- 
ciently,  prior  to  ]8(S-5,  to  cause  the  New  Eng- 
land V\'ater  Works  Association  to  draw  up  a 
standard  form  for  the  summary  of  water 
•works  statistics,  in  that  year.  The  form  then 
adopted  was  slightly  modified  in  accordance 
with  the  recommendation  of  the  Committee 
on  Uniform  Statistics,  and  the  revised  form 
now    in    use    was    ado]>te(l    in    lOO'i.      Xntwitl;- 


standing  the  fact  that  the  form  has  proven 
satisfactory  to  all  who  have  adopted  it,  and  to 
others,  it  is  now  used  by  only  one  hundred 
(if  the  members  of  the  association.  Perhaps 
this  form  will  he  amplified  somewhat  as  time 
goes  on,  Init  even  in  its  prevent  form  its  adop- 
tion merits  the  careful  consideration  of  all 
water  works  men.-  In  this  connection  it  is  in- 
teresting to  note  that  the  .\merican  Water 
Works  Association  is  adopting  a  uniform  sys- 
tem of  accounts  which  will  include  a  form 
similar  to  the  one  adopted  by  the  New  England 
association.  Final  action  o:i  this  matter  will 
be  taken  at  the  coming  convention  of  the  as- 
Miciation. 

What  we  have  said  of  water  departments 
applies  with  equal  force  to  other  departments. 
Uniform  statistics  relating  to  sewerage,  water 
and  sewage  purification,  sidewalk  and  paving 
construction,  etc..  would  lie  of  great  value. 
To  take  another  illustration  from  the  depart- 
ments just  named,  it  is  agreed  among  sani- 
tarians that  uniform  and  authoritative  statistics 
showing  the  operating  results  of  sewage  purifi- 
cation works  now  in  use,  is  a  matter  of  im- 
mediate, vital  importance.  We  lielieve  that  all 
city-  officials  should  work  toward  more  uni- 
formity in  the  matter  of  arran.gemcnt  of^  sta- 
tistics in  annual  reporf^. 


In  addition  to  the  sunnuary  already  nun 
tioned  much  toward  increasmg  efficiency  of 
operation  by  comparison  can  be  accomplished 
by  incorporating  specific  information  of  gen- 
eral interest  in  annual  reports.  If  a  water 
works  superintendent,  for  example,  has  intro- 
duced an  economy  in  the  operation  of  his 
plant,  he  should  devote  a  page  or  two  of  th.- 
report  to  a  description  of  the  new  metho.l- 
employed  and  the  saving  effected.  A  single  li 
lustration  will  serve  to  show  the  class  of  in- 
formation to  which  we  refer. 

In  the  annual  report  of  the  Board  of  Water 
Commissioners  of  an  American  city,  issued 
during  the  past  year,  two  interesting  pictures 
occu'py  facing  pages.  The  pictures  show  the 
old  and  new  way  of  hauling  cast  iron  water 
pipe  in  that  city.  The  old  way  consists  of  the 
famous  "old  army"  combination  of  a  Senegam- 
bian,  a  light  wagon,  and  a  mule.  The  new- 
way  shows  two  modern  motor  trucks,  each 
manned  with  a  crew  of  three  men.  We  would 
be  interested  to  know  the  cost  of  hauling  pipe 
per  ton  mile  by  the  two  methods.  A  careful 
search  through  the  report  fails  to  uncover  that 
bit  of  specific  information.  It  seems  to  us 
that  a  third  page  giving  the  costs  by  the  two 
methods  would  have  added  much  to  the  value 
of  the  two  pages  already  mentioned. 


CONCRETE    AND    REINFORCED    CONCRETE    SECTION 


Reinforced    Concrete   Gate    Tower   for 

the  Morena  Dam,  San  Diego, 

Cal.,  Water  Supply. 

[Sl.\FF     ,\ETlel.K.] 

The  !Morena  rock  fill  dam  which  impounds 
water  to  be  delivered  oO  miles  to  the  city  of 
San  Diego.  Cal.,  was  descril.ied  in  our  issues 
of   Jan.  liJ.    I'.my   and   Nov.    l."i,    liUl.      Figure 


operii'.ing  deck  of  reinforced  concrete  from 
which  the  outer  gates  are  regulated.  These 
gates  are  of  the  Coffin  Valve  Co.'s  sluice  type 
with  vertical  stems  controlled  by  guides  let 
into  the  concrete.  There  is  a  screen  around 
each  gate  to  prevent  drift  from  entering  the 
■24-in.  pipes.  The  24-in.  circular  cast-iron 
pipes  connect  with  a  -SO-in.  down  pipe  in  the 
tower  which  discharge  into  the  tunnel.  Water 
mav    also    be    admitted    through    other    intake 


ulate  near  the  base  of  the  outlet  tower.  This 
pipe  passes  through  the  foundation  of  the 
tower  and  is  connected  with  the  tunnel.  The 
inner  75  ft.  of  the  tunnel — in  solid  granite — 
is  lined  with  concrete ;  it  is  connected  with 
the  base  of  the  tower,  and  encloses  the  pipes 
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Fig.   1 — View  of   IVIorena   Rock   Fill    Dam    Under   Construction. 


1  is  a  view  of  the  dam  in  process  of  construc- 
tion. Figures  2  and  3  show  the  reinforced 
concrete  gate  tower,  the  following  description 
of  which  is  compiled  from  a  paper  by  Mr,  M. 
M.  O'.Shaughnessy,  Chief  Engineer,  in  the 
Proceedings  of  the  American  Society  of  Civil 
Engineers,  and  partly  from  data  furnished 
this  journal  by   Mr.   O'Shaughnessy. 


A  tunnel   387   ft. 


8   ft.   wide   and   ''-i 


ft.  high  was  carried  throu.gh  the'  dam  at  the 
30-ft.  contour.  This  tunnel  is  in  solid  bed 
rock  and  connects  with  the  base  of  the  tower. 
The  gates  which  are  operated  for  drawing  otif 
the  water  from  the  reservoir  are  operated 
through  the  tower.  The  tower  is  1.5  ft.  (5  ins. 
external  diameter  with  walls  varying  in  thick- 
ness   from  3   ft,   to   20   ins.      At   the   ti'))   is   an 


pipes  at.  dilTerent  levels  as  shown  by  Fig.  2. 
These  inlets  to  the  tower  are  28  ft.  apart  ver- 
tically. Between  each  opening  and  the  down- 
pipe  there  is  a  curved,  removable,  bolted, 
fianged  casting  to  enable  the  gates  to  be  easily 
removed,  if  it  is  ever  found  necessary.  Each 
is  attached  to  Crane  gates  which  are  operated 
from  platforms  inside  the  tower  at  the  differ- 
ent levels,  and  are  used  -for  emergency  ])ur- 
poses  only.  The  admission  of  water  through 
the  outer  sluice-valves  relieves  the  leaf-valves 
from  any  chattering  effect  developed  by  the 
spouting  water  which  discharges  into  the 
down-pipe  and  flows  freely  through  the  tun- 
nel. There  is  also  an  independent  24-in.  cast- 
iron  pipe  which  will  be  used  for  washing  out 
the  sediment  wbirh,  in  the  future,  may  accum- 
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Fig.  2 — Details  of  Reinforced  Concrete  Gate 
Tower,    Morena    Dam. 

which  discharge  at  the  I'ioor  of  the  tuiuiel.  v  ' 
that  every  precaution  has  been  taken  to  ob- 
tain, at  a  moderate  expense,  as  simple  and 
safe  an  outlet  as  possible. 


|aniiar\ 


M.  T'lJ. 
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In  the  coiistri'.ctiiin  uf  tlic  lower  an  ex- 
terior scaffolding,  Fig,  3,  for  handling  forms 
and  concrete,  was  used.  This  scaffolding  con- 
sisted of  five  vertical  GxCi  in.  jxjsts  bolted  to- 
gether and  braced  by  2.\8  in.  rams  placed  hor- 
izontally on  5  ft.  centers.  One  set  of  exterior 
forms  did  the  whole  work.  These  consisted 
of  segments  1  ft.  high  by  about  10  ft.  long 
curved  to  the  arc  of  the  tower.  These  seg- 
ments were  made  of  Ixfi  in.  surfaced  material 
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Fig.    3 — View    of    Scaffolding    and    Concrete 
Hoist    for    Constructing    Gate    Tower. 


I  .iced    by    three    rows    of    '_'x^    in.    ribs.      The 

ids  of  these  ribs  had  bolt  holes  for  joining. 

The  tower  was  poured   in  4   ft.   sections   and 

'.he  forms  left  on   for  about  a  week  until  the 

'  'Wer    form    was    removed    by    unbolting    the 

.;ments   and   hoisted   up   to   position    with    a 

k  rriek  which  commanded  the  tower.    Tapered 

blocks  made  of  4x6  in.  wood  were  placed  on 

•he  surface  of  each  layer  of  concrete  so  as  to 

firm  a  groove  about  4  jn.  deep  and  (i  in.   in 

irom  the  outer  surface.     These  wooden  blocks 

^  re  removed  when  the  concrete  was  partially 

'  I.  and  were  cleaned  and  scraped  and  washed 

..  ith  cement   mortar  before   the   succeeding    1 

It.  section  was  poured. 

A   small  proportion  of  lime  water  was  also 
ii~ed    in    mixing    the    concrete    and    all    those 
jTccautions  were  taken  to  make  the  tower  per- 
■tly  dry  on  the  inside,  and  it  docs  not  show 
i>    leakage  or  dampness   now   under  a   head 
1   (1.5  ft.   of  water.     The  ends  of  the  vertical 
luforcing   rods    were    bent   and    lapped    and 
<.l;  rods  were  brushed  free  from  all  rust  with 
wire    brushes    before    being    placed.      ,^s    the 
srranite    rock    from    the    crusher    had    consid- 
;able  mica   and   quarry   dust,   it   was   washed 
-  it  came  out  of  the  crusher  by  a  small  stream 
if  water  from  a  hose,  the  fine  material  drop- 
ping  through  a  perforated   metal    flume   with 
three  ;V16   in.   holes   on   %    in.   centers.     The 
-and    was   also   carefully    screened    so    that   a 
iirst-class  job  has  been   accomplished. 


A   Compact   Concrete   Plant   Lay   Out 

for  Constructing  Concrete  Flumes. 
The    design    of    any    concrete   mixing   plant 
must    of    necessity   depend   upon    local   condi- 
'  ins    such    as   the    character   of    the    ground, 
:ie    distance    the    raw    materials    have    to    be 
luled,  the   class   of   construction,   as   well   as 
e  time   in   which  the   job   is   cotnpleted   and 
ii''  amount  of  money  in  the  work.     Even   in. 
ises    where    the    general    features    arc    prac- 
;ally    the    same    the    details    of    the    layouts 
ill  be  more  or  less  different.     Therefore  as 
iiere  is  no  hard  and   fast   rule  or  plant   lay- 
outs the  contracting  engineer  can  do  no  better 
than  study  successful  and  economical  concrete 
plant   designs   before   deciding   upon   any    ar- 
rangement. 

-\^  an  example  of  a  compact  and  economical 


concrete  pknii  l.-.^.m  mii;ht  be  cited  the  ure 
erected  by  the  .Mierth.iw  Coi^struclion  Co.  in 
Innldnig  eight  new  reinfi-rc-d  concrete  Humes 
f'lr  the  IVih.bseoi  nieniical  I'd.re  Co.  at  Great 
Wiirks.  Mame.  l-'.ach  -o'  iliese  tlunies  is  "iS 
it.  li.ng.  14  fi.  liigl,  aiirl  Ii;'...  ft.  wide  and  ihev 
were  designed  by  llard.i.  S-  reri;iisoii.  consult- 
ing engineer,    Xew   York 

Of  necessity,  this  inixipg  p|;iiu  is  located 
out  in  the  river  over  the  tail  races  which  were 
cor->itructed    l;ist    year,       Ihe   ^aH(l    ,-in<l   conient 


A  Quick  Operating  Device  for  Wiring 

Reinforcing  Bars. 

The  accoinpanyiug  illustration  shows  a  de- 
vice for  wiring  reinforcing  rods  at  intersec- 
tions wliich  is  an  iiuprovemciu  over  the  com- 
mon method  of  u.sing  straight  wire  and  pliers. 
.\s  will  be  seen,  the  wire  ties  are  made  up 
with  the  eiiils  looped  to  form  eyes.  The  tic- 
is  passed  aromid  tile  iiilersecliitg  bars  and  the 
eyes  are   lient   together  enough   to  hitch  over 
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are  lirougin  from  tlu  railroad  IJoii  fi.  disiant 
by  side  dumping  cars  running  on  an  indus- 
trial tracktbat  extends  above  and  back  of  the 
mixer.  The  crushed  stone  is  raised  by  an 
elevator  tn  the  bins  as  shown  and  liy  one  of 
two  chutes  is  fed  into  an  iiidepemjent  side 
duniping  car  on  the  same  industrial  track  as 
the  sand  and  cement  cars. 

The  cement  and  sand  arc  received,  propor- 
tioned, and  dum|)ed  into  the  mixer  and  then 
follows  the  stone  from  its  car.  Thus  there 
are  two  operations  for  each  batch.  The  mixed 
concrete  is  finally  raised  in  the  tower  by  a 
double  drum  hoist  and  deposited  into  the 
carts  that  deli\er  it  to  the  point  under  con- 
struction. '}~hv  concrete  is  proportioned  geii- 
er,ally   1:2:5. 

The  closeness  of  quarters  is  appreciated 
when  it  is  noted  that  the  extreme  width  of 
the  mixing  plant  is  18  ft.  and  the  length  over 
all  onlv  51  ft. 


the  tw.i  elaus  mi  the  tver  This  tycr  oper- 
ates oil  the  principle  of  a  spiral  screwdriver: 
simply  drawing  the  slide  handle  back  twists- 
the  wire  tight.  This  method  of  wiring  gives 
a  uniform  ;m<l  always  secure  connection,  and 
has  licen  found  in  actual  work  to  be  two  or 
three  times  as  rapid  as  the  ordinary  method. 
.\ny  ordinary  workman  can  use  the  tool.  This 
Iyer  is  manufactured  by  ClilTord  1,.  Miller  it 
Co.,  Xew  York  city,  and  has  been  used  by  a 
number  of  railways  and  concrete  contracting 
concerns. 


A    Device    for    Wiring    Reinforcing    Rods    at 
Intersections. 


Directions  and  Suggestions  for  the  In- 
spection of  Concrete  Materials. 

Coiitributoil   by  Jciome  Coehiaii.  C.   E..    rietrolt, 
Mich. 

.Mthongh  concrete  is  to<Iay  used  to  advan- 
tage in  several  hundred  dit'fereiit  conimerciaJ 
forms,  ranging  from  great  engineering  struc- 
tures, containing  thousands  of  cubic  yards  of 
material,  to  a  fcncepost  containing  only  a  very 
small  fraction  of  a  cuiiic  yard,  it  is  somewhat 
difficult  to  find  in  print  a  series  of  rules  and 
directions  to  be  followed  in  inspecting  con- 
crete work,  which  arc  based  on  current  prac- 
tice. It  is  .generally  assumed  by  writers  that 
standards  or  methods  of  cmistruction  in  this 
class  of  work  have  been  long  ago  established 
and  have  become  common  knowledge.  The 
series  of  articles  of  which  ihi.s  is  the  first  has 
been  planned  in  opposition  to  this  assumption. 
The  articles  will  describe  current  practice  in 
the  inspection  of  concrete  work.  This  first 
article  relates  to  the  inspection  of  concrete 
materials.  It  will  be  followed  by  articles  on 
the  proportioning  and  mixing  of  concrete; 
forms  and  centering;  steel  reinforcement; 
transporting  and  placing  of  concrete:  finish- 
ing concrete  surfaces ;  and  waterproofing  con- 
crete work. 

Concrete  is  ordinarily  composed  of  a  matrix 
of  cement  mortar  and  an  aggregate  of  broken 
stone  or  gravel,  or  a  combination  of  broken 
stone  and  gravel.  Tn  other  words,  the  in- 
gredients of  which  the  concrete  is  generally 
composed  are  cement,  sand,  broken  stone  or 
gravel,  and  water,  .\ppreciating  the  value  of 
more  careful  inspection,  engineers  should  make 
a  greater  efifort  to  familiarize  themselves  with 
the  methods  of  determining  the  quality  of  the 
various  materials  used  in  concrete,  and  be 
able  to  intelligently  pass  upon  their  quality. 
If  the  qu.nlity  of  any  one  or  more  of  these 
materials  is  poor,  an  inferior  concrete  is  pro- 
duced.   There  is  unquestionably  a  great  oppor- 


/ 


116 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    No.  5. 


tunity  for  engineers  more  carefully  to  qualify 
themselves  to  pass  upon  the  relative  quality 
of  concrete  materials,  so  as  to  be  able  to  de- 
termine by  ocular  examination  and  simple 
tests  their  comparative  value  for  concrete 
work. 

Cement. 

Although  there  is  a  tendency  among  cement 
manufrcturers  to  improve  the  quality  of  their 
material,  yet  this  does  not  relieve  the  neces- 
sity of  careful  inspection  of  cement  delivered 
for  important  concrete  work.  Engineers 
should  not  consider  the  careful  inspection  of 
cement  purely  as  an  additional  refinement  in 
connection  with  concrete  construction,  but  as 
an  absolute  necessity,  and  should  establish  the 
unconditional  rule  of  not  permitting  any  ce- 
ment to  go  into  their  work  until  they  are  fully 
satisfied  by  careful  inspection  that  the  cement 
is  of  good  quality  and  capable  of  giving  them 
the  very  best  results. 

Brand  to  be  A/>frofcd. — Before  any  cement 
is  allowed  to  be  used,  the  brand  and  name  of 
the  maker  should  be  submitted  to  and  receive 
the  approval  of  the  engineer  in  charge  of  the 
work,  and  no  cement  should  be  used  that  is 
not  in  all  respects  satisfactory  to  him. 

Delivery  nf  Cement. — KA  cement  should  be 
furnished  in  the  original  package,  either  in 
first-class  barrels  or  in  stout  paper,  cloth  or 
canvas  bags,  which  should  be  plainly  marked 
with  the  brand  or  trademark  of  the  manufac- 
turer of  the  cement.  It  must  be  delivered  in 
good  condition,  perfectly  dry  and  free  from 
lumps.  Each  barrel  should  be  properly  lined 
with  paper  or  other  material  so  as  to  efi^ect- 
ually  protect  the  cement  from  dampness.  Any 
cement  damaged  by  water  to  such  an  extent 
that  the  damage  can  be  ascertained  from  the 
outside  should  be  immediately  rejected  in  toto 
and  the  barrels  unopened.  Barrels  containing 
a  large  proportion  of  lumps  should  also  be 
rejected.  It  is  sometimes  customary  to  count 
broken  barrels,  if  otherwise  satisfactory,  as 
half-barrels.  The  cement  may  also  be  bur- 
nished in  stout  cloth  or  canvas  sacks.  The 
sacks  should  be  good  quality  and  sound. 
Sacks  made  of  open  material,  or  worn,  shouUI 
with  their  contents  be  rejected,  or  at  the  op- 
tion of  the  engineer,  accepted  as  a  fractional 
sack. 

Storage  of  Cement. — In  order  to  allow  am- 
ple time  for  the  inspection  and  testing  of  ce- 
ment, it  "ihould  be  stored  in  a  suitable  house 
or  houses,  provided  by  the  contractor  for  that 
purpose.  The  houses  should  be  sufficiently 
lar.ge  so  that  the  different  lots  of  cement  can 
be  kept  separate  and  readily  accessible.  The 
floor  should  be  raised  above  the  ground  so 
as  to  keep  the  cement  dry.  and  the  sides  and 
roof  should  be  watertight  to  protect  the  ce- 
ment from  rain  or  the  injurious  effects  of  the 
elements  The  cement  should  be  piled  in  tiers 
in  the  storehouse  in  such -a  manner  as  to  per- 
mit easy  access  for  proper  inspection,  sampling 
and  identification  of  each  shipment.  Each  lot 
or  consigimient  received  should  be  piled  by 
itself  and  its  date  of  receipt  plainly  indicated. 
No  sample  .should  be  taken  by  the  inspector 
until  cement  is  piled  as  herein  directed. 

Storage  of  Cement  in  the  Open. — Storage 
of  cement  in  the  open  should  be  limited  to 
smsll  quantities  to  be  used  immediately  in  the 
work.  Bags  of  cement  should  not  be  piled 
on  wet  ground,  but  on  planking,  sidewalk, 
pavement,  etc..  so  that  no  part  of  the  pack- 
age will  be  nearer  than  4  ins.  to  the  ground 
or  pavement,  and  they  should  be  stacked  in 
compact  piles  which  can  be  covered  with  tar 
panlin  in  case  of  showers.  The  inspector 
should  see  that  tarpaulins  are  provided  and 
are  ready  for  immediate  tise.  The  cement 
must  not  be  allowed  to  become  wet  or  damp 
under  any  circumstances  and  must  be  effect- 
ually covered  so  that  rain  cannot  reach  it. 

INSPECTION     .\ND    TESTS    OF    CEME.NT. 

All  cement  should  invariably  be  inspected. 
It  may  be  inspected  either  at  the  place  of 
manufacti-re  or  on  the  work,  or  both,  as  may 
be  ordered  by  the  engineer.  It  may  also  be 
stopped  in  transit,  on  line  of  road,  for  a  suf- 
ficient length  of  time  to  allow  the  lot  to  be 
sampled. 


Lumpy  Cement. — When  used  in  the  work, 
the  cement  must  be  free  from  lumps  and  par- 
tially or  wholly  set  cement.  If  the  cement 
becomes  lumpy  before  being  used,  it  may  be 
thoroughly  pulverized  before  mixing  with 
sand.  Lumps  which  cannot  be  broken  up 
with  a  light  blow  of  the  shovel  should  be 
picked  out,  and  any  cement  that  has  caked 
so  as,  in  the  opinion  of  the  engineer,  to  be 
injured  should  be  rejected,  and  immediately 
removed  from  the  neighborhood  of  tlie  site, 
in  order  to  avoid  all  possibility  of  its  being 
used  on  the  work. 

Uniformity  of  Product. — When  a  given 
brand  of  cement  has  been  tested  for  some 
time  and  found  to  be  fairly  uniform  in  its 
action  under  the  dififerent  tests,  a  sudden  wide 
variation  from  this  normal  action  in  any  kind 
of  test  should  be  looked  upon  with  suspicion 
and  should  lead  to  more  extended  and  longer 
time  tests. 

Extended  Tests. — The  ■  ngineer  should  make 
any  other  tests,  or  use  any  other  means  in 
his  power,  to  gain  information  as  to  the  qual- 
ity of  cement,  and  should  by  all  means  re- 
ject any  cement  which  he  is  not  fully  satis- 
fied is  suitable  for  the  work  for  which  it  is 
intended. 

.4duIteration. — The  question  of  adulteration 
of  cement  may  be  determined  either  by  chem- 
ical analysis  or  by  incpection  of  the  process 
of  manufacture  at  the  factory. 

Sampling  of  Cement  for  Testing. — Samples 
for  testing  should  be  furnished  at  such  times 
and  in  such  manner  as  may  be  required.  The 
selection  of  the  sample  for  testing,  the  num- 
ber of  packages  sampled,  and  the  quantity 
taken  from  each  package,  must  be  left  to  the 
discretion  of  the  engineer,  but  each  sample 
should  be  a  fair  average  of  the  contents  of 
the  package  from  which  it  is  taken.  .\ny  ce- 
ment showing  by  sample  higher  tests  than 
those  given  should  be  required  to  maintain 
the  average  so  shown  in  subsequent  deliveries. 
The  samplings  may  be  thoroughly  mixed  to- 
gether when  taken  so  as  to  constitute  as 
nearly  as  possible  a  fair  average  sample  of 
the  whole  lot  represented.  For  determining 
the  characteristics  of  a  carload  of  cement  the 
individual  samples  may  be  mixed  and  the  av- 
era,ge  tested :  where  time  will  permit,  how- 
ever, each  sample  may  be  tested  separately. 
Many  specifications  state  that  cement  drawn 
from  several  samples  shall  not  be  mixed  or 
mingled,  but  the  individuality  of  each  sample 
package  must  be  preserved.  .Ml  materials 
taken  from  the  same  sample  package  may. 
however,  be  thoroughly  mixed  or  mingled 
and  the  tests  be  made  therefrom  as  showing 
the  true  character  of  the  contents  of  the  sam- 
ple package.  Cement  in  barrels  may  be  sam- 
pled through  a  hole  made  in  the  center  of 
one  of  the  staves,  midway  between  the  heads, 
or  in  the  head,  by  means  of  an  auger  or  a 
sampling  iron  similar  to  that  used  by  in- 
spectors of  flour  or  sugar.  If  in  bags,  the 
cement  should  be  taken  from  the  surface  to 
center.  The  contractor  should  afiford  the  en- 
gineer all  reasonable  facilities  for  sampling 
cement. 

Tested  Cement. — The  inspector  should  re- 
ceive a  written  approval  from  the  engineer 
before  permitting  concrete  to  be  made  from 
any  cement  delivered  and  it  .shoidd  be  his  duty 
to  make  certain  that  only  tested  cement  is 
used  in  the  work. 

Engineer's  Decision. — The  decision  of  the 
engineer  to  reiect  any  cement  should  be  con- 
sidered final.  In  reaching  a  decision  he  may. 
according  to  his  own  judgment,  assign  to  all 
or  any  of  the  tests  such  relative  importance 
as  he  may  consider  proper  under  the  existing 
circumstances. 

FIELTI    INSPECTION    AND    TESTS. 

Tests  of  cement  received  upon  the  work  in 
progress  should  be  made  to  ascertain  whether 
the  article  supplied  is  cement  of  a  brand  pre- 
viously tested  and  accepted,  and  whether  it  is 
reasonably  sound  and  active  cement  that  will 
set  hard  in  the  desired  time,  and  give  a  good 
hard  mortar.  No  cement  should  be  inspected 
unless  delivered  in  suitable  packages  prop- 
erly branded  as  .stated  above. 


Cement  Testing  House. — The  contractor 
should  be  required  to  furnish  a  small,  rough 
board  building  or  room  on  the  work  for  ce- 
ment testing,  furnished  with  shelving,  racks, 
benches  and  work  table.  A  steam  pipe  should 
be  run  into  the  same  and  sufficient  heat  fur- 
nished to  prevent  freezing  during  the  day  or 
at  night  in  cold  weather.  The  expense  of 
such,  together  with  the  fitting  up  and  warm- 
ing of  the  same,  will,  of  course,  be  included 
in  the  whole  work. 

Simple  Field  Tests. — In  addition  to  the  usual 
tests  the  inspector  should  be  required,  from 
time  to  time,  to  make  pats  and  balls  of  pure 
cement,  and  of  cement  mixed  with  sand,  in 
order  to  satisfy  himself  that  the  cement  go- 
ing into  the  work  is  uniform  in  character  and 
has  not  been  injured  by  exposure  to  weather 
or  in  any  other  way. 

Setting  Qualities. — The  setting  or  hardening 
qualities,  as  determined  roughly  by  estimating 
time  and  by  pressure  of  the  thumbnail,  should 
be  observed;  the  hardness  of  the  set  and 
strength,  by  cracking  the  hardened  pats  or 
cakes  between  the  fingers,  and  by  dropping 
the  balls  from  the  height  of  the  arm  upon  a 
pavement  or  stone  and  observing  the  result 
of  the  impact.  The  inspector  may  reject  any 
cement  which  fails  to  set  properly  in  sample 
pats. 

Change  of  Volume. — Pats  should  be  placed 
in  water  as  soon  as  hardened  sufficiently  then 
raise  the  temperature  to  the  boiling  point 
for  a  few  hours  and  Observe  the  character 
and  color  of  the  fracture  after  sufficient  im- 
mersion. This  will  give  some  idea  of  the 
character  of  the  material — whether  hydraulic, 
a  Portland  or  Puzzolan,  whether  too  fresh  or 
possibly  "blown,"  may  be  speedily  and  quite 
well  ascertained  without  measuring  instru- 
ments. When  subjected  to  such  tests,  the 
cement  should  show  no  tendency  to  swell  or 
crack. 

Marking  Packages. — Every  bag  or  barrel  of 
cement  should  be  marked  by  the  inspector. 
or  other  precautions  may  be  taken  so  as  to 
identify  the  lot  from  which  it  is  taken  and 
to  insure  that  no  cement  is  delivered  for  use 
in  the  work  which  has  not  passed  the  required 
tests.  .\ny  packages  of  cement  which  can- 
not be  so  identified  may  be  rejected. 

Cement  Inspection. — The  following  method 
of  inspecting  cement  has  been  successfully  em- 
ployed in  a  number' of  cities  and  is  here  stat- 
ed for  its  simplicity.  As  soon  as  a  carload 
of  cement  arrives  for  the  contractor,  the  en- 
gineer should  be  notified  at  once.  The  bin 
in  which  the  cement  is  placed  may  be  tagged 
with  white  cards,  about  4x6  ins.  in  size,  bear- 
ing a  serial  number  in  large-size  type  and 
the  word  "HOLD,"  together  with  spaces  for 
car  number,  number  of -bags  in  the  .car,  and 
the  bin  number  and  date  sampled.  When 
the  cement  has  passed  the  necessary  labora- 
tory tests,  the  white  card  may  be  removed 
and  a  pink  one  substituted,  bearing  the  word 
"RELE.A.SED."  The  insoector  can  thus  see 
at  a  glance  whether  or  not  the  contractor  is 
using  cement  from  an  approved  lot.  When 
the  bin  is  empty  the  pink  card  should  be  re- 
turned to  the  laboratory  or  to  the  engineer. 
as  the  case  mav  be.  It  is  customary  every 
Saturday  for  the  inspector  to  mail  to  the 
laboratory  or  the  engineer  a  postcard  stating 
the  number  of  bags  used  from  each  bin  or 
his  work.  Records  are  kept  at  the  laboratory 
or  in  the  engineer's  ofl'ice  and  the  number  of 
bags  turned  in  checked  up  with  the  original 
number  unloaded  into  the  particular  bin.  If 
an  additional  precaution  is  considered  neces- 
sary by  the  engineer  in  order  to  insure  the 
use  of  tested  cement  only,  the  following  meth- 
od may  be  employed :  The  inspector  should 
be  required  to  attach  a  numbered  tag.  say  2 
ins.  long,  to  each  bag  of  the  carload  in  ques- 
tion. The  number  should  be  the  same  for  the 
whole  carload.  When  the  carload  is  approved 
by  the  laboratory  or  the  engineer  the  inspec- 
tor is  given  the  lot  number  of  the  released 
car.  .'\s  the  cement  is  used  the  tags  are  torn 
off  by  the  inspector  and  at  intervals  turned 
in  to  the  laboratory  or  to  the  engineer,  where  ' 
thev  are  counted  and  recorded. 
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LABORATORY  TESTS. 

Should  the  simple  field  tests  stated  above 
give  unsatisfactory  or  suspicious  results,  then 
a  fill!  series  of  tests  should  he  carefully  made 
by  professional  inspectors  on  samples  taken 
from  the  cement,  cither  at  the  place  of  manu- 
facture or  on  the  work,  in  a  manner  analo- 
gous to  that  customary  among  enRineers  in 
the  purchase  of  structural  steel.  The  labora- 
tory should  be  selected  by  or  subject  to  the 
approval  of  the  engineer.  The  cost  and  ex- 
pense of  all  tests  should  be  borne  by  the 
contractor. 

Sciidiitfi  Sainplcs  to  the  Labinatory. — Sam- 
ples sent  to  the  testing  laboratory  should  be 
Each  sample  must  be  accompanied  by  a  mani- 
fest giving  complete  data  of  the  same, 
preserved  in  packages  which  thoroughly  pro- 
tect the  cement  from  the  atmosphere.  No 
accurate  results  consist  with  the  quality  of  the 
cment  as  it  exists  in  the  barrel  or  bag  at  the 
imc  of  sampling  will  otherwise  be  possible. 
Method  of  Making  Tests. — Tests,  in  gen- 
eral, should  be  made  in  accordance  with  the 
methods  proposed  by  the  Committee  on  Uni- 
form Tests  of  Cement  of  the  .-Vmerican  So- 
ciety of  Civil  Engineers,  presented  to  the 
Society  Jan.  21,  IP08,  and  amended  Jan.  20, 
innj,  with  all  subsequent  amendments  there- 
to, except  where  otherwise  noted  or  required 
by  the  engineer. 

Chemical  Test. — A  chemical  analysis  of  the 
cement  should  account  for  at  least  99  per  cent 
of  its  component  parts. 

Fineness  of  Crindinq. — A  test  to  ascertain 
the  fineness  of  the  cement  should  be  made  by 
thoroughly  sifting  about  2  lbs.  of  cement 
through  a  covered  nest  of  sieves  composed  of 
No.  -50  on  top  and  a  No.  100  sieve  below,  and 
then  weighing  the  quantities  of  cement  re- 
tained on  each  of  the  two  sieves.  Fineness  of 
grinding  is  to  a  great  extent  a  direct  measure 
of  the  cementing  value,  and  with  a  well-burnt 
cement  the  high  adhesive  stren.gth  is  de- 
veloped by  fine  grinding  that  will  intensify 
the  activity  of  the  greater  proportion  of  the 
cement  in  the  processes  of  solution,  hydra- 
tion, and  crystallization  that  are  operative  in 
the  hardening. 

Time  of  Setting. — .\  test  to  establish  the 
setting  time  of  cement  should  be  made  by 
mixing  the  cement  with  sufficient  water  to 
make  a  stiff  paste  and  determining  the  time 
within  which  "initial''  set  should  take  place 
and  the  limits  of  time  within  which  "final" 
or  "hard"  set  must  occur. 

Soundness  or  Constancy  of  I'oUinie. — ."Ml 
cement  must  be  constant  in  its  volume,  so 
that  when  the  product  once  hardens  it  will 
retain  its  normal  volume  and  not  be  subject 
to  internal  reactions,  tending  to  cause  a  retro- 
gression in  the  strength  of  the  concrete.  The 
decisive  test  of  this  property  should  be.  that 
pat?  of  neat  cement,  made  on  a  .glass  plate 
and  kept  in  a  damp  atmosphere  for  1\  hours, 
and  afterwards  immersed  in  cold  water  or 
subjected  to  the  atmosphere  of  the  labora- 
tory, will  not  show  any  signs  of  warping  or 
cracking  at  the  edges,  even  after  the  lapse 
of  a  considerable  period. 

Tensile  Strength. — Tests  to  ascertain  the 
tensile  strength  of  the  cement  should  be  made 
both  of  neat  cement  and  by  mixing  one  part 
of  cement  to  three  parts  of  sand  into  bri- 
quettes, which  are  to  remain  in  the  molds  for 
24  hours,  and  then  to  be  placed  in  water 
where  they  are  to  be  kept  for  27  days. 

Results  of  Tests. — The  results  of  the  tests 
made  in  the  lalxiratory  should  be  accepted  as 
a_  final  criterion  for  the  acceptance  or  rejec- 
tion of  any  particular  shipment  of  cement. 

MILL   INSPECTION    AND  TESTS. 

When  so  required  by  the  engineer,  cement 
may  be  inspected  and  tested  at  the  place 
where  the  same  is  being  manufactured  or 
stored,  and  before  it  is  shipped   for  delivery. 

Suf'er-i'ision    of    Tests. — The   cement    should 

be   tested   in   the   presence   of   and   under   the 

direction    of    the    engineer    or    his    authorized 

representative    and    in    accordance    with    the 

iiecifications   as   interpreted   by   the   engineer. 

Records  to  be  at  the  Disposal  of  the  Engi- 
■ccr. — ,M1   records   kept    by   the  manufacturer 


and  which  relate  to  the  matters  subject  to 
mspection  >h,.ul<l  at  all  times  be  at  the  dis- 
posal, both  lor  reference  or  copv.  of  the  engi- 
neer. 

Scope  of  Mill  /;ii-/.,\-/n.„. --Inspection  mav 
be  required  at  tl'.e  discretiun  of  the  engineer 
of  the  quantities  ..f  the  raw  material  used  in 
the  mixture,  the  iireparaiion  of  raw  material 
tor  calcining,  the  calcining,  the  selection  of 
clinkers  for  grinding,  die  grinding,  the  stor- 
ing, the  barrels  before  packing,  the  barreling, 
the  making  of  the  barrels,  the  weight  of  the 
barrels  ready  f..r  delivcrv.  and  the  loading 
and  shipment. 

Scope  of  Mill  Tests.— 'Wnf  mav  be  re- 
quired to  be  made  to  establish  the  identity 
and  chemical  characteristics  of  the  raw  mate- 
ri.ils  used,  of  the  degree  of  heat  reached  in 
calcining,  of  the  chemical  characteristics  of 
the  timshed  cement,  fineness  of  grinding,  set- 
ting qualities,  constancy  or  soundness  of  vol- 
ume, and  last  but  not  least  of  its  tensile 
strength.  The  tests  should  conform  to  the 
standard  requirements  proposed  bv  the  Com- 
mittee on  Uniform  Tests- of  Cement  of  the 
.American  Society  of  Civil  Engineers,  as  stat- 
ed  above   for  laboratory  tests. 

Test  Samples.— The  cement  to  he  tested  at 
the  mill  may  be  taken  from  the  bins  before 
barreling  or  from  the  cement  after  barreling, 
this  being  left  entirely  to  the  discretion  of 
the  engineer. 

Routine  of  Mill  Inspection.— The  routine  of 
mill  insj)ection  will  consist  of  the  manufac- 
turer furnishing  the  cement  in  hulk  or  pack- 
age, at  option  of  the  engineer,  in  sufficient 
time  and  quantities  to  permit  all  tests  being 
performed  before  the  cement  will  be  required 
for  shipment. 

Cement  Furnished  in  Bulk. — If  cement  is 
furnished  in  bulk,  arrangements  should  be 
made  which  will  permit  of  securing  a  sample 
satisf.ictory  to  the  inspector.  Provisions 
should  also  be  made  for  sealing  the  spouts 
leading  to  and   from  the  bins  sampled. 

Cement  Sampled  After  Being  Packed.— li 
the  cement  is  sampled  after  being  packed, 
each  package  should  be  plainly  marked  by  the 
inspector  for  the  purpose  of  identification, 
and  should  be  so  stored  that  it  will  be  possible 
to  obtain  the  packages  represented  by  any 
one  sample  without  it  being  necessary  to  han- 
dle others. 

.letting  Aside  Special  Bins.— The  cement 
may  be  stored  in  bins  set  aside  for  the  use 
of  the  purchaser.  In  case  the  manufacturer 
of  cement  has  not  the  necessary  facilities  for 
setting  aside  special  bins  for  this  purpose  un- 
til the  time  of  shipment,  samples  may  be 
taken  while  the  cement  is  being  packed,  in 
which  case  the  packages  should  be  sealed  im- 
mediately afterwards. 

Storing,  Sampling  and  Shipping. — All  details 
of  storing,  sampling  and  shipping  must  be 
such  as  will  meet  the  approval  of  the  engineer 
or  the  inspector.  When  accepted  cement  is 
packed  ready  for  shipment  each  package  of 
cement  should  be  sealed  by  the  inspector  with 
a  leaden  seal  for  identification.  In  some 
cases,  it  is  customary  for  the  city  or  railroad 
company  to  furnish  the  leaden  seals.  In  or- 
der to  guard  against  substitutions  in  transit, 
the  cement  should  invariably  bt  loaded  under 
the  eye  of  the  mill  inspector  and  the  car 
may  be  sealed  by  him  or  the  shipment  other- 
wise marked  by  him  in  such  a  manner  that 
any  tampering  with  the  individual  packages 
or  with  the  shipment  as  a  whole  can  be  easily 
detected. 

Rejection  of  Accepted  Cement. — In  case  ce- 
ment is  accepted  on  tests  made  on  samples 
taken  at  the  mill,  it  should  be  immediately 
rejected  on  its  arrival  at  the  work  if  it  shows 
anv  signs  of  daina.ge  from  moisture  or  other 
causes.  In  case  packages  already  sealed  arc 
rejected,  the  seals  should  be  immediately  re- 
moved by  the  manufacturer  or  purchaser  of 
the  cement  when  notice  of  rejection  has  been 
received  by  him. 

Field  Inspection.— ^l^  cases  where  special 
conditions  made  inspection  at  the  place  of 
manufacture  impracticable,  inspection  at  the 
job  may  be   substituted,   subject,   however,  to 


the   approval   of   the  engineer.     Field   inspec- 
tion has  been  discussed  above. 

ACCEPTANXE    REQUIREMENTS. 

No  cement  should  be  used  in  the  work  un- 
til it  has  been  accepted  by  the  engineer.  The 
requirements  to  be  fulfilled  by  the  cement  in 
order  to  be  acceptable  for  construction  work 
will  not  be  stated  in  this  article.  The  reader 
is  referred,  however,  to  the  Specifications  for  , 
Cement  proposed  by  the  Committee  on  Uni- 
form Tests  of  Cement  of  the  .American  So- 
ciety of  Civil  Engineers,  presented  to  the  So- 
ciety Jan.  21,  ino:i.  and  amended  Jan.  -.'0,  1904, 
and  also  later  amendments. 

Additional  Requirements  and  Modifications. 
— All  cement  should  be  required  to  meet  such 
additional  requirements  as  to  "hot  water," 
"set,"  and  "chemical''  tests,  as  the  engineer 
may  deem  advisable.  The  requirements  for 
"set"  may  be  modified  where  conditions  are 
such  as  to  make  it  advisable.  In  other  words, 
in  addition  to  the  usual  tests,  all  cement  fur- 
nished for  the  work  should  be  subject  to  such 
other  tests  as  may  be  necessary  to  determine 
whether  the  cement  possesses  the  proper  qual- 
ities for  the  particular  work  for  which  it  is 
designated. 

Extended  Tests. — The  engineer  mav  direct 
that  tests  he  made,  from  time  to  time,  of  ten- 
sile strength  and  soundness,  extending  over 
longer  periods  than  28  days;  if  cement  so 
tested  shows  a  reduction  of  strength  with  in- 
creased age,  or  at  any  time  fails  in  respect 
to  soundness,  the  engineer  may  prohibit  the 
future  use  of  that  brand  of  cement  and  re- 
quire  that  another   brand   be   substituted. 

Sand,  Broken  Stone  and  Gravel. 

The  quality  of  the  aggregate,  is  certainly 
of  equal  importance  to  the  quality  of  the  ce- 
ment, and  it  is  to  he  reeretted  that  eneineers 
have  not  more  generally  acquainted  themselves 
with  the  value  of  various  aggregates,  as  re- 
gards their  adaptation  for  use  in  concrete 
work.  It  cannot  be  too  strongly  insisted  that 
every  possible  precaution  be  used  in  the  selec- 
tion of  materials  which  go  into  the  concrete. 
While  the  selection  is  ordinarily  governed 
bv  the  materials  obtainable  in  the  locality,  care- 
ful consideration  should  be  given  to  the  char- 
acter of  the  work  and  the  desired  qualities 
in  the  finished  construction.  -Local  materials 
should  invariablv  be  carefully  tested  and  not 
employed  if  found  unsuitable,  unless  their  in- 
ferior quality  is  taken  into  account  in  de- 
signing the  structure. 

GENERAL  REQUIREMENTS. 

Use  of  Material  Without  Screening. — -If  it 
is  suitable  for  the  purpose,  material  direct 
from  the  crusher  or  bank  may  be  used  with- 
out screening  and  subsequent  mixing,  but  only 
with  the  permission  of  the  engineer. 

Impure  Sand  or  -Gravel. — Impure  sand  or 
gravel  may  be  used  provided  the  impurities 
be  removed  by  washing,  to  the  satisfaction  of 
the  engineer.  The  washing  for  small  jobs 
may  be  done  in  almost  any  type  of  batch  con- 
crete mixer  by  simply  revolving  the  mixer  and 
letting  the  hose  play  inside  without  stopping. 
When  the  mixer  overflows,  the  water  w-ill 
carry  off  the  foreign  matter.  For  larger  jobs, 
however,  other  arrangements  should  be  made 
subject  to  the  approval  of  the  engineer. 

Platforms. — Platforms  should  invariably  be 
provided  upon  which  all  sand,  gravel  and 
broken  stone  may  be  placed  when  brought 
upon  the  line  of  the  work,  and  kept  there  un- 
til used,  and  any  not  so  placed  should  be  re- 
jected by  the  inspector.  This  precaution  is 
especially  important  in  street  pavement  work, 
for  if  sand,  broken  stone  or  gravel  are  de- 
posited directly  upon  the  earth,  it  is  difficult 
to  avoid  taking  up  earth  and  mud  with  the 
materials,  especially  when  the  street  is  wet 
and  muddy. 

Samples  of  Aggregate. — Samples  of  the 
sand,  broken  stone  and  gravel  should  be  kept 
in  the  engineer  s  office  as  a  standard  for  com- 
parison during  the  progress  of  the  work. 

SANn,    CRl'SHEn    STONE    ANH  GR.WEL    SCREENINGS. 

Fine  aggregates  may  consist  of  sand, 
crushed  stone  or  gravel  screenings.  Good 
sand  and   screenings  being  an   important  ele- 
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nient   in   the   luaking   of   a   gond   concrete,   the 
following  characteristics   should   be   required  ; 

Quality. — The  sand  should  consist  of  grains 
of  any  moderately  hard  rock  tliat  is  perfectly 
sound.  Any  sand  showing  any  indications  of 
chemical  decay  should  be  unconditionall\  re- 
jected. 

Sea  Sand. — Sea  sand,  if  used  should  be 
_freed  from  salt,  or  the  concrete  will  effloresce. 
Tn  marine  concrete  construction  this  objec- 
tion does  not  apply  and  sea  sand  is  almost 
invariably  used.  Salt  does  not  affect  the 
strength.  When  sea  sand  is  used  for  plas- 
tering or  any  work  where  the  salt  is  liable 
to  come  to  the  surface  and  show,  it  should 
be  thoroughly  washed. 

Selection  Belivecn  Round  and  Angular 
Grains. — In  the  event  of  selection  lietween 
round  or  angular  grains,  preference  should 
generally  be  given  to  the  round  grained  sand 
as  it  packs  more  closely,  affords  no  opportuni- 
ity  for  bridging  and  gives  minimum  percent- 
age of  voids. 

Size  of  Grains. — The  sand  should  be  well 
graded  from  coarse  to  fine  so  that  when 
mixed  with  the  cement  required  it  will  pro- 
duce a  dense  and  compact  mortar.  That  is  to 
say,  the  sand  should  consist  of  a  mi.xture  of 
coarse  and  fine  .grains  witli  the  coarse  grains 
predominating.  The  lar.gest  grains  should 
pass  when  dry  a  screen  of  M-'m.  mesh,  and 
ill  such  proportion  that  the  voids,  as  deter- 
mined by  saturation,  should  not  exceed  ^^ 
per  cent  of  the  entire  volume.  No  more  than 
il  per  cent  of  fine  aggregate  should  pass  a 
sieve  having  100  meshes  per  lineal  inch.  Fine 
sand  should  be  avoided  (it  is  difficult  to  mix 
evenly  and  this  .generally  leads  to  poor  re- 
sults). If  there  is  a  large  quantity  of  fine 
■^and  handy,  get  a  coarse  sand  and  mix  the 
two  sands  together  in  equal  parts;  this  mix- 
ture is  as  good  as  coarse  sand  ak.me.  Sand 
should  not  contain  an  mircasonalile  amount  of 
coarse  particles. 

Foreign  Matter. — The  sand  must  be  free 
from  quick  sand,  clay,  loam,  mica,  sticks,  or- 
ganic matter,  and  other  impurities.  The  sand 
may  be  moist  but  not  wet.  Under  no  cir- 
cumstances should  sand  contain  more  than  3 
per  cent  of  perishable  matter,  nor  enough  clay 
or  loam  to  render  it  imsuitaoie  for  the  work. 
The  sand  may 'contain  occasional  nieces  of 
small  gravel.  Sand  containing  mica  should 
be  rejected.  No  sand  should  be  used  for  the 
outside  finish  of  any  concrete  which  contains 
small  particles  of  coal  or  lignite,  althougli 
sand  of  this  character  mav  be  used  in  the  in- 
terior portion  of  heavy  pieces  of  concrete 
work. 

Some  engineers  require  that  sand  shall  not 
contain  clay  or  loam  to  the  extent  of  more 
than  %  per  cent  when  used  for  reinforced 
concrete  work  and  shall  be  absolutely  free 
from  any  other  foreign  matter.  An  addition 
of  clay  and  (so-called)  loam  to  sand,  how- 
ever, has  been  found  in  many  instances  to 
produce  an  actual  increase  in  strength.  The 
supposition  is  that  it  is  because  of  the  voids 
being  more  perfectly  filled  than  if  the  sand 
was   clean   and   sharp. 

Color. — .\1I  sand  used  in  concrete  that  will 
be  exposed  to  view  should  be  of  a  bri.s;bt  uni- 
form color. 

Screenings  as  a  Substitute  for  Sand. — 
Screenings  from  crushed  stone  containing  all 
the  dust  of  fracture  should  not  be  used  as 
a  substitute  for  sand,  without  the  permission 
of  the  engineer. 

Crusher  Dust  or  Screenings. — Crusher  dust, 
passing  a  ^-in,  screen,  from  broken  stone  or 
gravel,  may  be  sulistituted  for  a  part  or  all 
of  the  sand  provided  the  product  thus  ob- 
tained passes  the  prescribed  requirements  for 
natural  sand.  Tf  the  product  of  the  crusher 
is  delivered  to  the  mixer  so  regularly  that 
the  amount  of  dust  (as  determined  by  fre- 
quently screening  samples)  is  uniform,  the 
screening  may  be  omitted  and  the  average 
percentage  of  dust  allowed  for  in  measuring 
the  sand. 

Testing  Sand. —  Sand  should  be  tested  for 
foreign  matter,  for  adhesion  of  cement,  for 
crushing  resistance  and  also  for  fire  resistance 
when  used  in  building  constniction.     In  sam- 


plnig  the  sand,  care  should  always  In-  taken  to 
>  ihtain  an   average  sample. 

Rejection. — In  all  cases  the  engineer  should 
I'ecidc  as  to  whether  any  sand  oflered  by  the 
contractor  shall  be  used  on  the  work,  .\t  any 
time,  however,  if  the  sand,  crushed  stone  or 
gravel  screenings  delivered  does  not  fully 
meet  the  requirements  as  stated  above,  it 
should  be  immediately  rejected,  .^ny  sand 
or  screenings  showing  signs  of  disintegration 
should  be  unconditionally  rejected.  The  pres- 
ence of  any  clay  whatsoever  may  he  sufficient 
ground  for  rejection.  Sand  containing  over 
■")  per  cent  of  mica  or  laminated  particles  may 
lie  rejected  at  the  discretion   of  the  engineer, 

BROKEN    STONE    .XND    GR.WEL. 

Coarse  aggregate  generally  consists  of  in- 
ert material,  such  as  broken  stone  or  gravel. 
In  some  cases  grave!  is  preferable  to  broken 
^tone  as  so  many  stones  have  a  flaky  cleavage 
and  the  rounded  pebbles  make  a  more  even 
and  sounder  concrete  than  these  flaky  pieces, 
owin.g  to  the  ease  with  which  the  sand  and 
cement  can  fill  the  voids. 

Quality  of  Broken  Stone. — The  crushed  or 
broken  stone  should  consist  of  pieces  of  hard 
uid  durable  rock,  such  as  trap,  limestone, 
.aranite.  or  conglomerate  and  should  be  quar- 
ried from  ledges  and  have  a  specific  gravity 
of  not  less  than  2.fi.  .'\ggrcgatcs  containing 
>;nf|,  flat  or  elongated  particles,  should  be  ex- 
cluded from  important  structures.  Stone 
should  be  broken  in  cubical  forms  with  an- 
gular fracture. 

Granite. — Granite  should  be  fine  and  uni- 
form in  grain  and  color,  perfectly  sound  and 
free  from  sap,  seams,  dries,  cracks  and  de- 
fects of  any  kind  calculated  to  impair  its 
strength,   durability  or   appearance. 

Limestone. — .W\  limestone  should  he  of  the 
liest  quality  of  gray  limestone,  capable  of 
standing  without  failure  a  pressure  of  at 
least  1,"200  lbs.  per  square  inch.  It  should  be 
perfectly  sound  and  free  from  sap,  seams, 
d.ries,  cracks  or  defects  of  any  kind  calcu- 
lated to  impair  its  strength  or  durability.  Soft, 
white  limestone  should  be  excluded.  When 
considerable  'ire-resistance  is  essential,  i.  e., 
■■cinforced  concrete  buildings,  limestone  and 
like  materials  liable  to  disintegrate  or  be- 
come calcined  under  the  action  of  fire  should 
not  be  used. 

Sandstone. — Sandstone  should  be  in 
strength,  quality  and  freedom  from  defects 
fullv  equal  to  the  limestone  specified  above. 

Use  of  Either  Broken  Stone  or  Gra'<'el. — 
Kither  gravel  or  broken  stone  or  both  may 
be  used  for  the  aggregate  of  the  concrete. 
Whichever  material  is  used  should  be  hard 
enough  and  sound  enough,  in  the  judgment  of 
the  engineer,  to  be  suitable  for  the  work. 

.'iices  of  Broken  Stone  or  Grai'cl. — The 
size  of  broken  stone  or  gravel  should  be  pro- 
portioned to  the  sizes  of  the  members  in 
which  the  concrete  is  to  he  placed.  In  col- 
umns, slabs  and  small  beams  the  maximum 
size  of  the  stone  or  gravel  should  not  run 
over  1-in.,  preferably  not  over  %  in.  and  the 
minimum  should  be  approximately  %  in.  In 
members  of  larger  proportions  lV4-in.  liroken. 
stone  or  gravel  may  be  used  and  in  massive 
work  ?-in,  (or  sometimes  2%-in.')  broken 
stone  or  .gravel  may  be  used  and  where  per- 
mitted bv  the  engineer,  rubble  stone  may  be 
embedded  in  the  concrete.  .\  graduation  of 
sizes  of  the  particles  should  invariably  be  in- 
sisted upon.  The  maximum  size  of  the  coarse 
aggregate  should  be  such  that  it  will  not  sepa- 
rate from  the  mortar  in  laying  and  will  not 
prevent  the  concrete  fully  surrounding  the 
reinforcement  or  filling  all  parts  of  the  forms. 

Cleanliness  of  Broken  Stone. — Rrok.'ii  stone 
should  be  clean  and  free  from  dust,  dirt  and 
other  foreign  matter,  but  mav  consist  in'  part 
of  fine  screenings  and  medium-sized  pieces. 
Disintegrated  stone  or  broken  stone  contain- 
ing mica  should  be  rejected.  When  it  is  de- 
sired to  use  screenings  with  the  crushed  stone 
the  proper  proportion  of  sand  to  be  used 
should  be  determined  by  analysis. 

Cleanliness  of  Gravel. — The  gravel  should 
be  clean  and  free  from  dust,  dirt  and  other 
forei.gn     substances,     and     washing     of     same 


should  be  required  when  considered  necessary 
by  the  engineer,  in  order  to  render  it  suffi- 
ciently clean.  In  other  words,  gravel  should 
be  composed  of  clean  pebbles  free  from  sticks 
and  other  foreign  matter  and  containing  no 
clay  or  other  material  adhering  to  the  pebbles 
in  such  quantity  that  it  cannot  be  lightly 
brushed  off  with  the  hand  or  removed  by 
dipping  in  water.  When  containing  sand  in 
any  considerable  quantity  the  amount  per  unit 
of  volume  of  gravel  should  be  determined  ac- 
curately to,  admit  of  the  proper  proportion  of 
sand  being  maintained  in  the  concrete  mix- 
ture. The  gravel  should  be  entirely  clean  and 
ready  to  mix  into  concrete  when  unloaded 
from  the  wagons. 

.Mi.ved  Aggregate. — .\  mixture  of  gravel 
and  broken  stone  may  be  used.  Gravel  when 
specified  to  be  moved  with  broken  stone, 
should  be  mixed  with  the  broken  stone  in  the 
proportion  not  exceeding  oO  per  cent ;  but 
it  is  preferable  not  to  use  this  mixed  aggre- 
gate in  any  reinforced  concrete  work. 

Xatural  Mi.xture  of  Bank  Sand  and  Gravel. 
— Naturally  mixed  bank  sand  and  gravel  are 
sometimes  found  in  the  right  pronortions  for 
making  concrete.  Great  care  should  be  exer- 
cised in  using  this  class  of  material,  owing 
to  the  likelihood  of  there  Iieing  far  too  much 
sand  for  the  gravel.  Frequent  tests  should 
be  made  to  see  that  the  proportions  of  the 
coarse  and  fine  grains  are  correct.  Generally 
it  is  far  more  satisfactory  to  screen  the  sand 
out  of  the  gravel  and  prepare  the  materials 
in  the  usual  way. 

Testing. — Broken  stone  or  gravel  should  be 
tested  for  adhesion  to  cement,  crushin,g  re- 
sistance and  also  for  fire  resistance  when  used 
in    building   construction. 

Rejection. — .At  any  time,  however,  if  the 
broken  stone  or  gravel  delivered  docs  not 
fully  niect  the  requirements  as  stated  above, 
it  should  be  rejected.  Piles  or  heaps  having 
any  admixture  of  dirt  or  stone  of  a  larger 
size  than  specified  should  be  unconditionally 
rejected.  .Any  stone  which  shows  a  tendency 
to  break  into  flat,  thin  pieces,  should  also  be 
rejected.  No  soap  stone  or  ■  rotten  stone 
should  be  allowed  whatever. 

iMISCELL.SNEOUS    M.SlTERIALS. 

Slag. — Only  the  best  quality  of  hot  pot  slag, 
free  from  dust  and  foreign  matter,  should  he 
used.  Slag  for  concrete  work  should  be 
nearly  free  from  sulphur  or  other  injurious 
agents  and  must  be  hard  and  not  spongy, 
ludging  a  sla.g  from  the  analysis  of  a  small 
sample  is  not  safe,  because  its  composition 
varies  with  changes  in  the  operation  of  the 
furnace  or  in  the  nature  of  the  materials 
being  smelted.  .A  slag  some  months  old  is 
preferable,  as  aeration  has  had  opportunity 
to  remove  the  sulphur.        .. 

Cinders. — Cinders  shofllff  be  •  composed  of 
hard,  clean,  vitreous  clinker,  ...free  from  sul- 
phides, unburne'd  coal,  or  ashes.  Cinders  for 
reinforced  concrete  should  be  a  good  quality 
of  steam  cinders  containing  not  more  than 
fifteen   per  cent  of  unconsumed  coal. 

Burned  Clay. — Hard-burned  clay  should  be 
made  from  suitable  clay,  free  from  .sand  or 
silt,  burned  hard  and  thoroughly.  .A.bsorption 
of  water  should  not  exceed   15  per  cent. 

Crushed  Slate  or  Shale. — Crushed  slate  or 
shale  should  not  be  used  in  reinforced  con- 
crete construction. 

JJ^ater. — Only  fresh,  clean  water,  free  from 
ashes  and  other  impurities,  should  be  used. 
The  water  used  in  mixing  the  concrete  should 
also  be  free  from  oil.  acid,  strong  alkalies. 
or  organic  matter.  Water  carrying  in  sus- 
pension considerable  quantities  of  mineral  or 
vegetable  matter  should  be  unconditionally 
reiected.  It  must  also  be  free  from  iron  or 
other  impurities  that  tend  to  discolor  the  con- 
crete. Water  should  by  all  means  be  free 
from  mineral  salts, which  are  detrimental  to 
cement  work.  Sea  water  should  not  be  used 
for  mixing  concrete.  In  case  it  becomes  nec- 
essary to  use  sea  water,  where  pure  water 
cannot  be  obtained.  -  the  latter  may  be  used, 
but  careful  tests  must  be  made  at  all  times. 
The  use  of  water  strongly  impregnated  with 
lime  weakens  the  strength  of  the  concrete  and 
should  be  avoided  wherever  possible. 
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Method  of  Estimating  Cost  of  Standard 
Reinforced    Concrete     Highway 
Bridges  of  Illinois  Highway 
Commission  Through  Gir- 
der and  Slab  Types.  ■■ 

I'rirvious  papers  presi-nted  to  this  Society 
b.v  Mr.  A.  N.  Johnson,!  State  Kngincor  of 
•lie  Illinois  Highway  Commission,  also  .Messrs. 

lifford  (Mder  and  H.  K.  Bilger.J  engineers 
,  I  the  department,  have  clearly  set  forth  tlie 
manner  in  which  engineering  services  arc  ren- 
dered on  bridge  matters  by  the  Illinois  High- 
way Commission  to  the  various  township, 
county  and  municipal  officials  throughout  the 
state. 

The  (lurpose  of  this  paper  is  not  to  discuss 
the  practice  of  the  Illinois  Highway  Commis- 
sion in  the  design  of  concrete  highway  bridges, 
but  to  develop  a  ready  means  of  ascertaining 
the  approximate  number  of  cubic  yards  of 
concrete  in  a  completed  structure  of  a  known 
span,  height  of  abutments  and  length  of 
wings,  as  well  as  to  develop  a  means  of  mak- 
ing preliminary  estimates  of  the  cost  of  com- 
pleted structures  without  calculating  the  quan- 
tities in  detail. 

Tlie  bridge  work  of  the  Commission  re- 
quires a  personal  inspection  of  the  bridge 
site  with  the  local  officials,  and  at  this  meet- 
ing the   reccssar>-    data   are   obtained    for   the 
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design  of  the  bridge.  Almost  -invariably  the 
officials  expect  that  an  estimate  of  the  cost 
of  the  proposed  work  be  given  them  at  this 
time.  Conseqiiently,  it  is  desirable  to  be 
prepared  to  give  an  estimate  of  the  proposed 
bridge  that  will  closely  approximate  the  one 
that  is  made  from  the  detailed  drawings. 
This  is  usually  a  somewhat  difficult  matter 
unless  the  time  is  taken  to  compute  the  num- 
ber of  cubic  yards  that  will  be  in  the  bridge. 

With  the  increased  interest  in  concrete 
bridge   work   the   past    four   or   five   years,   it 

needless   to   say   that   the    Commission   has 

'  n  called  upon  for  engineering  assistance 
more  frequently  each  year,  until  today  it  is 
almost  impossible  to  meet  all  the  requests, 
''■  r   this    reason   a   system   of   standards   was 

-ised  and  all  computations  tabulated.  This 
yrcatly  improved  the  office  efficiency  and 
made  it  possible  to  answer  a  larger  number 
of    requests. 

\gain,   in   our   office   it   has   been   necessary 

■  do  considerable  figuring  to  determine  the 
best    make    up    for    a    bridge.      Frequently    a 

'  series    of    small    slabs    on    piers    would    sum 

■  much  cheaper  than  the  larger  spans,  and 
•  versa.     It  is  sometimes  advisable  to  com- 

"  ■  a  steel  bridge   for  the  same  site.     With 

"Abstracted  from  a  paper  bv  B.  H.  Piepirieier 
before  the  Illinois  Society  of  Engineer-s  and  Sur- 
L  veyors. 
'     TEns.  *;  Coins..  Feb.  2,  1910. 
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the  curves  that  were  worked  ..m  bv  .Mr.  H. 
1-..  ISil.ger  anil  i>res,.iued  to  this  Society  last 
year  ,n\  the  c..>t  and  the  number  of  cubic 
yards  m  substructures  tor  steel  bridges,  we 
are  able  to  get  a  very  accurate  estimate  of  the 
cost  of  a  stL-el  bridge  complete.  It.  therefore. 
became  desirable  that  some  readv  means  be 
devised  lor  determining  tlie  approximate  nuni- 
l>er  of  cubic  yards  in  concrete  slab  and  girder 
bridges   for  both  otTice  and   field  use. 

I  rom  the  large  number  of  computations  We 
have  made  of  various  coiurete  bridges,  it  was 
tbonght  possible  that  a  complete  tabulation  of 
iiuanlitie'i  or  a  system  of  curves  could  be 
worked  out  that  would  enable  one  to  deter- 
mine readily  the  contents  of  either  the  slab  or 
the  girder  type  of  bridges.  It  is  proposed, 
therefore,  to  correlate  all  computations  and 
data  on  the  Hat  top  type  of  bridge,  and  to 
arrange  it  in  a  convenient  form  for  both 
office  and  field  use  in  determining  the  num- 
ber of  cubic  yards  in  ordinary  bridges,  be- 
sides obtaining  an  approximate  estimate  of 
the  cost.  Before  proceeding,  however,  it  may 
be  well  first  merely  to  outline  in  a  general 
way  the  slab  and  the  girder  bridges  as  de- 
signed by  the  Illinois  Ilighway  Commission, 
and  give  a  few  dimensions  that  you  may  bet- 
ter underst.iiid  the  types  of  bridges  under 
consideration. 

For  reinforced  abutments  for  slab  bridges 
the  main  wall  is  made  12  ins.  thick  from  top 
to  bottom,  the  steel  reinforcing  being  placed 
on  the  stream  side,  and  the  percentage  of 
steel  increased  as  the  height  increases.  The 
abutments  rest  on  an  18-in.  reinforced  foot- 
ing, wliich  is  made  of  sufficient  size  to  allow 
but  3,000  lbs.  per  square  foot  bearing  on  the 
foundation.  When  a  soft  foundation  is  en- 
countered, this  same  size  footing  is  usually 
sufficient  to  permit  the  proper  spacing  of  the 
required  number  of  piles.  The  reinforced 
wings  for  slab  bridges  are  of  the  standard 
cantilever  type,  the  base  being  ^^  per  cent  of 
the  total  height.  The  wing  wall  proper  is  11 
ins.  thick  for  heights  up  to  16  ft.  For  greater 
heights  the  base  of  the  wall  increases  in  pro- 
portion to  the  height.  Nearly  all  wings  for 
this  type  of  bridge  have  a  drop  of  18  inches 
to  .")  ft.  at  the  end  to  conform  to  the  2  to  1 
slope  on  the  sides  of  the  road.  I  may  say 
here  that  the  cantilever  type  of  wing  for  ex- 
treme heights  lias  been  found  much  more 
satisfactory  than  the  buttress  type,  as  the  in- 
creased thickness  at  the  base  and  the  large 
percentage  of  steel  does  not  equal  the  extra 
cost  of  forming  necessary  for  the  buttress 
type. 

Reinforced  concrete  slab  bridges  are  de- 
signed with  various  roadwavs.  ranging  from 
Hi  ft.  upward.  The  side  rails  usually  average 
.'*  ins.  thick  and  ZVz  ft.  high.  On  this  type 
of  bridge  the  slab  and  the  side  rails  come 
flush  with  the ,  back  of  the  abutment  walls. 
The  top  of  the  wings  comes  up  along  tlie  out- 
side of  the  rails  to  catch  the-side  slope  on  the 
road.  In  determining  the  thickness  of  the 
slab,  its  entire  dead  1  iad  is  considered,  the 
load  of  the  cushion  wearing  surface,  and  ■24- 
ton  engine  live  load.  Excluding  temperature 
stress,  the  steel  is  figured  at  12,000  lbs.  per 
square  inch ;  the  compression  in  the  concrete 
is  assumed  at  800  lbs.  per  square  inch. 

For  the  reinforced  abutments  for  girder 
bridges,  the  general  tvne  is  the^  same  as  that 
for  the  slab  bridges,  with  the  exception  that 
all  abutment  walls  proper  are  18  ins.  thick, 
and  the  width  of  base  for  the  wings  is  411  per 
cent  of  the  total  height.  The  extra  thickness 
in  abutments  is  for  bearing  of  the  girders. 
The  extra  width  of  base  under  the  wings  is 
for  stability,  as  the  wing  walls  are  cut  away 
from  the  abutment  walls  proper  by  a  1-in 
partition  to  allow  for  expansion  of  the  super- 
structure. They  can,  therefore,  receive  no 
support  from  the  abutments,  as  is  the  case 
with  wings  on  slab  liridges.  The  wings  on 
this  tvpe  of  bridge  also  come  up  on  the  sides 
of  the  girders  and  drop  several  feet  at  the 
ends  to  follow  the  general  side  slopes  on  the 
road. 

The  reinforced  concrete  girder  super.struc- 
tures  are  designed  with  roadways  from  11 
ft.  to  .30  ft.  .The  roadway  usually  required 
is    10    to   2ii    •'•        '''■■    ^"'■-    co'-.l.Ts    average 


from  4  ft.  to  ti  ft.  in  height,  and  16  ins.  to  30 
ins.  wide  on  the  top.  On  the  side  girders 
there  are  heavy  depressed  points  to  lighten 
the  web  and  to  give  the  proper  appearance 
to  the  finished  bridge.  The  floor  slab  and  side 
girders  on  this  type  of  bridge  also  extend  to 
the  back  side  of  the  abutment  wall.  The 
floor  slab  is  designed  to  carry  its  own  dead 
load,  the  cushion  wearing  surface  and  a  24- 
ton  engine  live  load.  The  side  girders  are 
designed  to  carry  the  entire  dead  load  of  the 
superstructure,  plus  a  live  load  of  125  lbs.  . 
per  square  foot  on  the  roadway,  or  a  24-toii 
engine,  whichever  gives  the  greater  moment. 
For  the  purpose  of  determining  off-hand 
the  approximate  yardage  in  a  pair  of  rein- 
forced concrete  abutments  for  either  slab  or 
girder  bridges,  b'ig.  1  has  been  prepared,  and 
is  applicable  within  the  specific  cases  used. 
For  abutments  of  slab  bridges,  40  different  de- 
signs were  taken  from  the  files  of  the  com- 
mission, and  the  number  of  cubic  yards  in  the 
two  abutments  of  each  design  was  plotted 
against  //  (R  +  21V).  II  is  the  distance  from 
the  finished  roadway  to  bottom  of  footings,  R 
is  the  clear  roadway  of  the  slab  bridge,  and  ][' 
is  the  length  of  one  wing  measured  on  the 
steam  side.  R  was  taken  as  the  clear  road- 
way of  the  bridge,  as  this  figure  is  always  se- 
cured at  the  preliminary  inspection  of  the 
bridge  site.     IV,  the  length  of  the  wing,  can 
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always  be  assumed  in  the  field  or  computed 
in  the  office,  knowing  first  the  general  condi- 
tions of  the  bridge  site. 

It  will  be  noticed  that  the  number  of  cubic 
yards  in  the  two  abutments  varies  approx- 
imately as  the  height  of  the  abutments;  also, 
that  the  maximum  deviation  from  the  curve 
does  not  exceed  2  cu.  yds.,  and  more  often  it 
is  less  than  1  cu.  yd.  In  fact,  for  heights  or 
abutments  up  to  about  16  ft.,  or  where  H 
(R  +  21V)  does  not  exceed  000,  the  quantities 
so  plotted  follow  practically  a  straight  line, 
and  might  be  represented  by  the  straight  line 
formula,  cubic  yards  —  .09  X  [//  (R-\--2lV)] 
— 1.37,  which  often  times  is  convenient  when 
the  curve  sheet  is  not  at  hand. 

For  a  particular  bridge,  suppose  the  dis- 
tance from  the  crown  of  finished  roadway  to 
bed  of  .stream  is  10  ft.,  and  the  footing  should 
be  carried  4  ft.  below  bed  of  stream.  Then 
H  =  14  ft.  Now  assume  the  wings  are  each 
to  be  13'/L'  ft.  long,  and  that  our  finished 
bridge  will  have  a  16  ft.  clear  roadwav.  We 
have  now  //  (R  +  21V)  =  600,  the  value  to  be 
read  at  the  bottom  of  Fig.  1, 

It  will  '  e  seen  by  locating  the  point  on  the 
curve  ant.  going  across  to  the  left-hand  side 
that  there  arc  about  .53  cu.  yds.  in  the  two 
abutments.  Where  the  quantity  at  the  bottom 
of  the  figure  exceeds  OW,  we  readily  see  that 
the   curve    begins   to    rise   above   the   straight 
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line.  This  is  expected,  as  abutments  exceed- 
ing 16  ft.  in  height  have  the  base  of  the  wings 
spread  to  allow  for  the  proper  per  cent  of 
steel.  This  extra  width  of  base  is  added  to 
the  back  of  the  wing  wall  by  a  batter,  the 
batter  extending  up  from  the  footing  4  ft.  to 
8  ft.,  according  to  the  height  of  the  wall.  This 
batter  does  not  extend  to  the  top  of  the  wall. 
as  the  drop  at  the  end  of  the  wing  would 
increase  its  thickness  at  the  end,  and  this  does 
not  give  the  best  appearance  to  the  finished 
bridge.  The  abutment  walls  remain  12  ins. 
thick  up  to  21  ft.  high,  and  from  here  on  the 
thickness  increases  as  the  height  increases. 
The  slight  variation  from  the  curve  in  solv- 
ing specific  cases  may  be  attributed  to  the 
difference  in  the  angle  of  the  wing  with  re- 
spect to  the  abutment,  and  the  difference  in 
width  of  footing  for  bearing.  The  more  near- 
ly the  direction  of  the  wing  approaches  a 
parallel  with  the  center  line  of  the  road,  the 
higher  will  be  the  wing  at  the  end.  thereby 
increasing  the  number  of  cubic  yards,  but  as 
the  corner  formed  by  the  intersection  of  the 
abutment  wall  and  wing  is  measured  twice, 
these  two  quantities  tend  to  compensate  one 
another. 

For  the  reinforced  abutments  on  girder  su- 
perstructures 25  designs  were  taken  from  the 
files  of  the  commission,  and  the  number  of 
cubic  yards  in  the  two  abutments  plotted 
against  H  (R  +  2W),  the  notation  being  the 
same  as  before. 

It  is  to  be  noted  here  that  the  number  of 
cubic  yards  is  somewhat  greater  than  the 
number  of  yards  in  the  abutments  for  slab 
bridges.  This  is  due  to  the  extra  thickness  of 
the  abutment  walls  proper,  to  give  the  de- 
sired bearing  and  to  the  extra  width  of  foot- 
ings under  the  wings.  It  will  be  noted  on 
this  curve  that  some  of  the  specific  cases 
used  had  a  wide  variation  from  the  mean. 
This  can  be  attributed  to  the  fact  that  some 
of  the  abutments  had  extremely  long  wings 
that  were  level  on  top  and  also  the  different 
length  of  spans  requires  a  little  different  width 
of  footing  under  abutments  to  take  the  re- 
quired bearing.  A  curve  of  this  kind  could 
not  take  into  account  all  of  these  conditions. 
and  while  several  points  fall  several  yards 
off  of  the  curve,  the  mean  is  close  enough 
for  the  purpose  that  it  is  to  meet. 

For  .1  particular  case,  take  the  same  dimen- 
sions that  were  considered  before ;  clear 
roadwav  1(5  ft.,  height  14  ft.,  and  length  of 
wings  13%  ft.  We  now  have  (irtO  to  read  off 
at  the  bottom  of  Fig.  1.  Getting  the  inter- 
section with  the  curve  for  girder  substruc- 
tures, we  find  that  the  two  abutments  con- 
tain 67  en.  yds.  instead  of  -53  cu.  yds.  in  case 
of  the  slab  substructure,  a  difference  of  14 
cu.  yds.  in  favor  of  the  slab  bridge.  Fig.  1 
then  is  a  ready  means  of  comparing  the  sub- 
structures of  the  two  types  of  concrete  bridges 
and  to  determine  the  approximate  number  of 
cubic   yards   in   each. 

The  next  thing  of  importance  is  to  de- 
termine the  number  of  cubic  yards  in  the 
superstructures  of  the  two  types  of  brid.ges. 
For  this.  Fig.  2  has  been  prepared,  and  is 
applicable  for  the  flat  top  type  of  bridges  up 
to  .'iO  ft.  in  span.  For  slab  superstructures  48 
designs  of  different  roadways  and  spans  were 
taken  from  the  files  of  the  Commission,  and 
the  total  number  of  cubic  yards  in  the  super- 
structure was  plotted  against  the  clear  span 
length,  the  curves  drawn  through  the  points 
having  16  ft.,  18  ft.  and  20  ft.  roadway.  The 
three  curves  will  meet  the  requirements  of  a 
majority  of  hi.ghway  bridges.  Occasionally  a 
special  case  arises,  such  as  a  skew,  or  extra 
wide  roadway,  and  then  it  is  necessary  to 
make  special  computations  to  determine  the 
number  of  cubic  yards.  For  a  specific  case, 
assume  a  bridge  to  have  a  30  ft.  clear  span 
and  16  ft.  roadway.  We  readily  see  the 
number   of  cubic   yards  to  be  about  43.2. 

We  may  wish  to  consider  for  the  same  site 
the  30-ft.  girder  type  with  16-ft.  roadway.  Here 
we  see  that  the  number  of  cubic  yards  is 
about  38.6,  or  a  difference  of  4.6  cu.  yds.  in 
favor  of  the  girder  superstructure.  But  you 
will  notice  for  the  same  height  substructure 
the  difference  in  all  cases  is  in  favor  of  slab 
bridges.     If  it  should  happen  that  for  a  single 


span  the  girder  bridge  and  the  slab  bridge 
should  have  the  same  yardage,  an  advantage 
still  rests  with  the  slab  type,  as  it  has  been 
found  that  contractors  usually  bid  more  fa- 
vorably on  this  type.  There  is  also  another 
very  important  point  in  favor  of  the  slab 
type.  If  for  any  reason  there  should  be  any 
defective  material  placed  in  the  rail,  or  poor 
alinement  in  its  construction,  it  may  be  torn 
down  and  replaced  without  disturbing  the 
floor,  even  after  the  false  work  has  been 
removed. 

Having  found  the  expression  that  is  the 
measure  of  the  number  of  cubic  yards  in  the 
abutments  and  superstructures  of  concrete 
slab  and  girder  bridges,  the  next  step  is  to 
combine  the  quantities  with  a  unit  price  that 
we  may  determine  the  approximate  cost  of 
each  type.  For  this  purpose  Fig.  3  has  been 
prepared. 

It  has  been  found  from  the  cost  data  of 
a  large  number  of  slab  and  girder  type  con- 
crete bridges  that  have  been  built  under  the 
supervision  of  the  Illinois  Highway  Commis- 
sion, that  it  is  possible  to .  get  a  very  close 
figure  on  each  individual  item  that  goes  to 
make  up  the  cost  of  the  bridge.  (1)  the  cost 
at  the  bridge  site  of  sufficient  cement  to  make 
one  cubic  yard  of  1 :2%  :4  concrete.  (2)  the 
co.st  of  the  necessary  lumber  for  forming 
one  cubic  yard.  (3)  the  cost  of  reinforcing 
steel  per  cubic  yard  of  concrete.  (4)  the 
labor  cost  in  mixing  and  placing  1   cu.  yd.  of 
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concrete.  (•'))  the  cost  of  sufficient  aggregate 
to  make  1  cu.  yd.  of  concrete.  (6)  the  cost 
per  cubic  yard  of  concrete  to  make  the  neces- 
sary excavation  to  start  the  concrete  of  the 
footings.  The  two  items  that  largely  control 
the  cost  of  a  structure  of  this  kind  are  the 
excavation  and  the  necessary  aggregate  for 
the  concrete.  We  find  that  the  cost  per  cubic 
yard  of  concrete  for  cement,  forms,  reinforc- 
ing steel,  and  the  mixing  and  placing,  have 
narrow  limits  of  variation. 

It,  therefore,  appears  possible  that  some 
definite  quantities  may  be  fixed  to  the  first 
four  items  and  a  curve  plotted  for  the  last 
two,  combining  them  in  such  a  way  that  the 
total  cost  may  be  readily  determined  after 
we  h.Tve  learned  the  number  of  cubic  yards  in 
the  bridge. 

The  cost  at  the  bridge  site  of  suflncient  ce- 
ment to  make  one  cubic  yard  of  concrete  for 
a  1 :2%  :4  mixture  may  vary  from  $1.75  to 
$2.10.  While  the  price  of  cement,  the  distance 
it  has  to  be  hauled,  and  the  amount  required 
for  some  aggregates,  vary  slightly,  the  ex- 
treme variation  would  not  be  over  20  cts.  per 
cubic  yard  from  the  average.  From  a  gen- 
eral average  of  all  cost  data  on  this  item,  it 
would  seem  that  we  are  probably  safe  in 
choosing  for  cement  about  $1.90  per  cubic 
yard  of  concrete. 

The  cost  of  forms  includes  all  the  necessary 
false  work,  bracing  and  from  lumber  for  com- 
pleting   the   bridge.     While    this    item    varies 


somewhat  for  different  localities,  and  will  vary 
again  where  the  contractor  can  use  some  of 
his  old  lumber,  it  will  fall  between  the  limits 
of  75  cts.  and  $2.50.  Experience  has  shown 
that  about  $1.50  for  the  ordinary  type  of 
bridge  is  usually  sufficient  and  iTlight  well  be 
chosen  for  this  cost  curve. 

The  reinforcing  .steel  varies  froin  ."iij  lbs. 
per  cubic  yard  for  substructures  to  .170  lbs. 
per  cubic  yard  for  superstructures;  or  an 
average  of  about  110  lbs.  for  the' two  com- 
bined. This  steel  delivered  at  the  bridge  site 
under  ordinary  conditions  and  bent  ready  for 
placing  in  the  structure  will  cost  about  $2.10. 

The  item  for  mixing  and  placing  concrete 
might  vary  from  $1.50  per  ciibic  yard  for 
crushed  rock  concrete  mixed  by  hand  to  pos- 
sibly as  low  as  40  cts.  for  gravel  concrete 
mixed  by  machinery.  This  item  should  also 
provide  for  the  necessary  work  in  spading 
the  concrete  next  to  the  form  and  securing 
the  desired  finish.  In  spite  of  the  possible 
wide  variation,  we  find  the  cost  of  this  item 
varies  but  little  from  the  fixed  amount  of 
$1.25.  While  all  these  quantities  given  above 
may  seem  somewhat  in  doubt  as  to  their  re- 
liability, yet  experience  has  determined  thai 
they  are  not  far  from  the  correct  figures  for 
normal   conditions   on   the   average  bridge. 

The  item  of  excavation,  which  includes  also 
cribbing,  sheet  piling,  pumping,  and  all  neces- 
sary work  to  start  the  concreting  of  the  foot- 
ings, has  been  found  from  the  cost  data  on 
file  to  vary  from  50  cts.  to  $5  per  cubic  yard 
of  total  concrete  in  the  bridge.  The  50  cts. 
per  cubic  yard  is  found  only  in  some  very  ■ 
favorable  cases,  and  on  the  smaller  spans,  for 
there  is  practically  no  cribbing,  sheeting  or 
pumping  necessary.  On  the  other  hand,  the 
cost  of  $5  per  cubic  yard  of  concrete  is  caused 
by  a  soft,  seepy  soil  where  cribbing,  sheet 
piling  and  excessive  pumping  are  necessary. 
Quite  often  the  wide  variation  in  the  item  for  , 
excavation  is  due  to  poor  management  on  the 
part  of  the  foreman  in  charge.  This  item.  I 
therefore,  may  vary  considerably,  but  with 
experience  with  the  excavation  that  is  to  be  ! 
handled  and  with  the  type  of  bridge  that  is  to 
be  built,  one  is  able  to  estimate  this  item 
sufficiently  close  for  all  practical  purposes. 

It  will  be  seen  that  the  cost  of  the  aggre- 
gate delivered  to  the  bridge  site  is  the  second 
item  determining  the  price  per  cubic  yard  of 
concrete.  Under  the  most  favorable  condi- 
tions with  respect  to  location  of  a  satisfactory 
aggregate  supply,  it  w-ould  likely  cost  at  least 
50  cts.  per  cubic  yard  to  haul  it  to  the  mixine 
plant.  On  the  other  hand,  the  cost  of  aggrt 
gate  at  the  bridge  site  might  exceed  $4  pc! 
cubic  yard,  as  the  structure  may  be  isolated 
from  a  railroad  station,  and  it  may  be  neces- 
sary to  ship  in  either  travel  or  crushed  rock 
and  sand,  besides  hauling  it  several  miles  into 
the  country.  In  the  light  of  the  wide  range 
on  these  two  items.  Fig.  3  has  been  prepared 
to  give  the  total  cost  of  the  bridge  complete, 
including  profit  to  the  contractor  under  con- 
ditions where  the  cost  of  excavation,  plus  the 
cost  of  aggregate  at  the  bridge  site,  might 
vary  from  $1  to  $9. 

For  a  specific  case,  we  will  assume  that  a 
concrete  bridge  has  120  cu.  yds.  of  concrete. 
We  will  next  investigate  the  condition  of  the 
foundation,  and  assume  the  cost  for  com- 
pleting this  part  of  the  work,  and  express 
it  as  so  much  per  cubic  yard  of  concrete.  We 
then  approximate  the  cost  of  delivering  at 
the  bridge  site  the  necessary  aggregate  to 
make  1  cu.  yd.  of  concrete.  For  convenience 
let  us  say  that  these  two  quantities  amount  to 
$3  per  cubic  yard  of  concrete.  Entering  Fig- 
3  with  120  cu.  yds.  at  the  left  hand  side,  and 
following  this  across  to  the  $H  curve,  or  the 
$11  per  cubic  yard,  which  is  the  same  thing, 
and  then  to  the  bottom  of  the  figure  we  find 
the  cost  of  the  bridge  complete  to  be  $1,300. 
The  total  cost  per  cubic  yard  of  concrete  is 
shown  at  the  top  for  aid  in  determining  the 
unit  price. 

From  the  figures  heretofore  given,  we  art 
able  to  determine  approximately  the  number 
of  cubic  yards  in  either  the  slab  or  the  thr.aigli 
girder  type  of  bridges,  besides  having  a  ready 
means  of  determining  the  probable  cost.  . 
While   the   curves   here   developed    apply   onlv 
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to  the    slab   and     through    girder    types    of       prove  o(  emnlmrvlr,.  t,  ti,,  u:„u  i   .■.  .     .-  .  i-        , 

bridges,  similar  curves  might   readily  be  de-      neer    but       nr    dov^'lom^,      •     f    "''^'■'"^J'  f"''f""?«    '^^   engineering   abihty,   but   rather 

veloped  for  the  doek  girder,  the  through  gir-       scope  of  this  paper      ^"'    '■    ^'^'"""^     '^'  '"    ■"'"''''  t"  '"^ /'•"'   ^^'"/"'V  >'  4'"«  t''"; 

der  floor  beam  tvpe,  or  the  arch,   and   would  Ae   forXin '^is' „ot   in-enH.  1   .  i  engineer   who    will    interpret    with     judgment 

'or'-»'^'"'g  ii>  not  intended  to  supply  a  and  experience. 


EARTH       AND        ROCK        SECTION 


A  New  Type  of  Scraper  Bucket  and 
Excavator  Engine. 
The  Aetna  Sand  &  Gravel  Co.,  of  Chicago, 
have  recently  secured  a  new  type  of  drag 
scraper  bucket  and  an  improved  type  of  en- 
gine, designed  especially  for  the  severe  duty 
entailed  by  drag  scraper  work.  This  equip- 
ment is  to  be  used  on  their  new  e.xcavator  at 
their  plant  near  Algonquin,  111.  The  bucket 
is    known    as    the    Holcomb    Back    Dumping 


Fig.    1 — View    of    Holcomb    Back    Dumping 
Crag    Bucket. 

brag  Scraper  Bucket,  and  is  made  by  the 
Clyde  Iron  Works,  Duluth,  Minn.  One  of 
these  buckets  has  been  in  operation  during 
the  past  year  at  the  Grayselon  Farms,  and 
also  near  West  Duluth. 

Evidently  the  primary  reason  for  designing 
the  bucket  was  to  avoid  the  trouble  experi- 
enced with  the  front  dumping  types  because 
of  the  e.xcavated  material's  sticking  and  pack- 
ing in  the  back  of  the  bucket,  necessitating 
delays  for  cleaning  out.  The  bucket  has  been 
worked  in  exceedingly  sticky  red  clay,  but  no 
trouble  was  experienced  or  delays  occasioned 
by  the  material's  adhering  to  or  packing  in 
the  bucket,  as  each  succeeding  bucket  load 
pushed  back  any  material  adhering  to  the  in- 
side of  the  bucket  and  it  passed  out  when  the 
next  load  was  dumped.  Another  feature  is 
that  the  material  being  discharged  from  the 
rear  of  the  bucket  passes  out  in  the  same 
direction  that  the  bucket  is  moved  when  being 
swung  out— that  is,  it  dumps  away  from  the 
machine  instead  of  towards  it,  thereby  gain- 
ing from  10  to  15  ft.  in  the  working  radius  of 
the  machine.  The  bucket  may  also  be  cast 
out  beyond  the  point  of  the  boom  for  taking 
a  load,  in  the  same  way  as  is  done  with  other 
buckets. 

The  bucket  is  illustrated  in  Figs.  1  and  2, 
showing  closed  and  open  positions.  The 
scoop  is  open  in  front  and  is  suspended  from 
the  boom  by  a  line  attached  to  the  steel 
frame,  as  shown.  The  frame  carries  a  heav- 
ily re-enforced  steel  plate  which  covers  the 
back  end  of  the  scoop  when  in  closed  posi- 
:ion.  As  will  be  seen,  the  operation  is  very 
nmple.  The  carryin.g  frame  is  trunnioned  on 
)ins  located  ahead  of  the  center  of  gravity  of 
^he  scoop  so  that  when  tension  on  the  digging 
ine  is  released,  it  tips  back,  thus  opening  the 
•ear  end  and  discharging  the  load.  There  is 
lio  operating  mechanism  in  contact  with  the 
'naterial  being  excavated  that  can  become 
ilogged  or  inoperative. 
I   The  bucket  is   regularly  built  with   a   man- 
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ganese  .steel  culling  lip.  icither  manganese 
or  tool  steel  teeth  may  be  attached,  if  desired 
Ihe  trunnion  pins  and  bearings  are  made  of 
manganese  steel.  The  buckets  are  made  in 
SIX  sizes  ranging  from  %  to  3  cu.  yds 
capacity. 

Several  of  the  features  of  the  engine  arc 
also  worthy  of  mention,  as  they  mark  a  step 
in  advance  in   the  design  of  engines  for  this 


the  fibre  instead  of  the  underside,  with  only 
the  metal  band  over  it,  the  energy  trans- 
formed into  heat  in  braking  the  load  is  radi- 
ated much  more  readily  to  the  atmosphere. 

Mounted  between  the  cylinders  at  the  back 
of  the  engine  is  a  peaking  drum  operated  by 
power  through  a  self-locking  worm  and  worm 
wheel.  This  enables  the  operator  to  raise  or 
lower   the   boom   as   often   as   he   pleases   and 
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Fig.    2 — Sketches    Showing    Closed    and   Open    Positions    of    Holcomb    Bucket. 


class  of  service.  When  the  drag  scraper  type 
of  excavator  first  came  on  the  market,  the 
ordinary  hoisting  engine  was  used  for  pulling 
the  bucket,  but  was  found  to  be  not  adapted 
for  such  hard  ser\'ice ;  an  engine  was  then 
brought  out  having  the  front  drum  only  com- 
pound geared  and  having  outside  band  type  of 
frictions  instead  of  the  cone  type;  but  as  later 
tests  and  experience  babe  shown  that  there 
are  periods  in  the  cycle  of  operations  when 
the  load  on  the  hoisting  line  is  as  great  as  that 


permits  the  working  radius  of  the  boom  to  be 
varied  under  the  load,  when  it  is  desired  to 
use  the  excavator  as  a  power  derrick  in  dam 
construction.  The  power  connection  to  the 
worm  shaft  can  be  thrown  out  of  mesh  bv 
the  shift  of  a  lever.  On  the  outboard  end  of 
the  drum  shaft  is  mounted  a  ratchet  wheel 
and  ratchet,  by  the  use  of  which  the  boom  can 
be  raised  or  lowered  by  hand  when  the  ma- 
chine is  idle,  without  the  necessity  of  getting 
up  steam. 

A  very  important  feature  from  the  stand- 
point of  the  contractor  in  the  construction  of 
the  engine  is  the  fact  that  not  only  the  gear- 
ing, but  the  main  frames,  cross-girts,  ratchets 
and  drums  are  all  made  of  Open  Hearth  Cast 
Steel,  which  makes  the  engine  lighter  and 
easier  to  handle  and  avoid  breakdowns  and 
delays.  The  Clyde  Iron  Works  manufacture 
this  engine  in  three  sizes,  namely,  7x10,  9x10 
and  10xl2ins.  The  main  sales  office  is  at  318 
Fisher    Building,    Chicago,    III. 
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Disc    Anchor   for    Mooring     Floating     Plant. 

on  the  digging  line,  the  Clyde  Iron  Work.s 
have  brought  out  this  new  engine  having  both 
the  digging  and  hoisting  line  drums  compound 
geared.  .As  the  digging  and  hoisting  drums 
are  geared  alike,  the  engine  can  be  used  with 
either  a  drag  scraper  or  a  grab  bucket.  The 
drums  of  this  engine  are  e.xtra  large  and  are 
operated  by  frictions  of  the  outside  band  type. 
set  by  oil  pressure  in  thrust  cylinders  located 
on   the  gears. 

It  has  been  customary  heretofore  to  line  the 
inside  of  brake  bands  with  a  renewable  block 
or  bfire-rubbing  surface ;  but  in  this  engine 
the  asbestos  fibre-rubbing  surface  is  secured 
directly  to  the  circumferential  face  of  the 
drum  flanges,  thereby  preventing  the  cracking 
of  the  glaze  on  the  surface  of  the  fibre,  and, 
as  the  frictional  contact  is  on  the  outerside  of 


A   Disc  Anchor  for  Mooring  Floating 

Plant   Upper   Mississippi   River 

Improvement. 

Contributed  by  E.  F.  Linderm;in.  U.  S.  Engineer 
Office.   Dubuque.   Iowa. 

Disc  anchors  are  effectively  and  economical- 
ly used  by  the  U.  S.  Government  engineers  in 
mooring  dam  building  and  hydraulic  dredging  • 
outfits,  improving  the  upper  Mississitjci  River. 
The  former  methods  of  mooring  outfits  were 
the  use  of  common  two-fluke  anchors  weigh- 
ing from  700  to  1,000  lbs.  each,  timber  cribs 
filled  with  rock,  brush  mats  loaded  with  rock, 
and  piles;  all  of  which  were  more  or  less  ex- 
pensive as  to  money  cost  and  time  required 
in  placing  and  removing  them.  In  nearly  all 
cases,  also,  the  moorings  had  to  be  removed 
to  avoid  anv  possibility  of  them  becoming  an 
obstruction  to  navigation. 

The  disc  anchors  used  are  made  of  cast 
iron  in  the  shape  of  an  inverted  mushroom, 
weigh  about  50  lbs.  and  are  20  ins.  in  diameter, 
the  metal  tapering  in  thickness  from  1><  ins. 
at  the  center  to  V*  in.  at  the  edge,  with  a"  cen- 
ter hole  of  2  ins.  for  the  insertion  of  the  jet 
pipe  and  two  holes  of  1  in.  in  diameter  3  ins. 
from   and   opposite   the   center    for   the   wire 
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calili.-.  -\  liu-ft.  section  of  %-in.  cable  is  used, 
looped  and  fastened  at  the  anchor  with  clips 
ami  haxing  the  free  end  provided  with  a  U-in. 
iron  ring  in  which  nianila  ropes  are  fastened. 
.•\  .Jii-ft.  pipe,  attached  with  rubber  hose  to 
a  deck  pump  (  with  which  all  steaniljoats  are 
equipped),  and  supplied  with  a  short  nozzle 
(to  be  inserted  in  center  ojiening  of  anchor) 
js  only  ap|);iratus  necessary  in  planting  these 
<incliors.      The    weight   of   the   pipe   holds   the 


nozzle  in  position  while  lowermg  the  anchor 
by  the  cable  to  the  bed  of  the  river  and  fol- 
lows with  its  position  unchanged  as  the  action 
of  the  jet  of  water  buries  the  anchor  in  the 
sand.  The  pipe  is  raised  as  soon  as  the  pump 
is  stopped,  leaving  the  anchor  embedded  in  the 
sand.  A  buoy  attached  to  the  free  end  of  the 
cable  indicates  the  location  of  the  anchor. 
Ordinarily,  in  sand,  the  scouring  effect  of  the 
jet  of  water  is  sufficient   to  allow  the  anchor 


to  be  buried  12  to  1-j  ft.  deep  in  ten  minutes 
from   the   time   of    starting    the    pitmp.      The   I 
anchor  is  easily   raised  by   winding  the  cable  I 
on  a  capstan  until  in  a  perpendicular  position,   ■ 
down  which  the  jet  of   water  is  guided  until 
anchor  is  free. 

The  holding  power  of  the  above-mentioned 
anchor,  embedded  in  12  to  15  ft.  of  solid  sand, 
on  a  horizontal  pull,  is  greater  than  the  break- 
ing strain  of  a  high  grade  %-in.  wire  calile. 


ROADS      AND      STREETS      SECTION 


Some  Results  of  a  Statistical  and  Eco- 
nomic Investigation  of  Road  Con- 
ditions in  the  United  States. 

The  U.  -S.  Office  of  Public  Roads  has  com- 
pleted an  investigation  to  ascertain  the  mileage 
of  improved  and  unimproved  roads  in  the 
United  States  and  the  cost  of  the  various  types 
of  construction.  This  investigation  was  begun 
in  November,  190!),  and  was  completed  about 
June  30  last.  The  last  government  figures  re- 
garding road  mileages  in  this  country  were  for 
the  >ear  1904.  According  to  the  1904  statistics 
there  were  2,151,379  miles  of  public  roads  in 
the  United  States,  not  including  .\laska  and 
insular  possessions,  but.  according  to  the  1909 
figures,  there  were  2,1!>9,38T  miles.  In  1904, 
l.'iH.531  miles  of  roads  were  reported  as  ini- 
j)roved,  but  in  1909  there  were  190,407  miles 
improved.  In  other  words,  the  percentage  of 
all  roads  improved  has  increased  from  7.14 
per  cent  in  1904  to  8.G0  per  cent  in  1909.  The 
imijroved-road  classification  includes  only  such 
roads  as  have  been  properly  graded,  drained, 
and  surfaced  with  hard  material,  such  as  stone, 
gravel,  sand-clay,  brick,  shell,  slag,  etc.,  as  well 
as  those  which  have  been  surfaced  with  hard 
materials  and  treated  with  bituminous  prepara- 
lions. 

During  the  s])ring  of  1910  an  investigation 
was  tiegun  by  the  Office  of  Public  Roads  to 
ascertain  the  economic  effect  of  road  improve- 
ment upon  communities.  In  this  work  coun- 
ties were  selected  m  which  the  roads  were  ex- 
ceedingly bad  and  in  which  bonds  had  been 
issued  for  the  purpose  of  improving  the  main 
roads.  A  preliminary  study  of  these  counties 
■was  made  after  the  bonds  had  been  issued  and 
the  roads  selected,  hut  before  the  actual  work 
of  improvement  had  begun.  The  amount  of 
Tjonds  issued  and  the  names  of  the  counties 
included  in  this  investigation  are  as  follows : 
Spottsylvania  County.  Va..  $luii.iiOO;  Dinwid- 
dle Countv,  Va.,  $105,000;  Lee  County,  Va., 
.$3(i4.i«i0:  Wise  County.  Va.,  $700,000;  Le.xing- 
ton  Township,  Da\idson  County,  N.  C,  $100,- 
OOO:  Beat  No.  1,  Lauderdale  County.  Miss., 
$2lM).i)i)0;  Russell  Countv.  .\la..  $100,000;  Dal- 
l.is  County.  .\la.,  $250,00(1;  Manutee  County, 
h'la..  $250, (HlO;  Wood  Township,  Clark  County, 
Ind.,  S10,iMi{|;  Riverton  Township,  Mason 
Countv,  Mich..  $20,00il.  The  total  amount  of 
bonds  issued  in  these  counties  is  $2.2(i8. 12ii. 
A  personal  investigation  and  study  is  to  be 
made  in  each  of  these  counties  and  townships 
•each  year  until  the  roads  have  been  improved, 
and  until  the  beneficial  effects  from  such  im- 
provement can  be  clearly  ascertained.  The  re- 
sults already  accomplished  indicate  that  the 
j'lnal  report  on  this  project  will  be  a  powerful 
.irgunient   for  road  improvement. 

Reports  received  from  the  principal  shipping 
points  in  most  of  these  counties  indicate  that 
the  incoming  shipments  of  farm  produce  far 
e.xceed  the  outgoing"  shipments.  .-Kt  the  county 
seat,  which  is  the  principal  shipping  point  of 
one  of  these  counties,  the  incoming  shipments 
of  farm  produce,  as  ascertained  from  the  rail- 
road company,  in  1909  were  18.042,803  lbs., 
while  the  outgoin,g  shipments  were  only  4.434.- 
38b  lbs.  .-Xt  another  point  in  one  of  these 
•counties  the  incoming  shipments  of  farm  prod- 
uce during  1910  amounted  to  13.120,980  lbs., 
while  the  outgoing  shipments  amounted  to  only 
1.471.1137  lbs.  .\t  the  principal  shipping  point 
in  another  county  the  incoming  shipments 
.amounted  to  8.21)2.724  lbs.,  while  the  outgoing 
-hipments  were   1.200,70-1  lbs. 


The  agricultural  lands  in  the  counties  above  reasonable    accuracy,    would    seem    to    be    of 

referred    to    are   considered    fertile   and,   with  value  to  the  chemist. 

improved  roads,  it  is  believed  that  they  would  .^t  the   recent   convention  of  the   .•American 

not  only  produce  enough   for   local  consump-  .\ssociation   for  the  Advancement  of   Science, 

tion  but  would  create  a  supply  for  shipment  to  Mr.  W.  H.  Fulweiler,  Chemist  of  the  United 

other  points.  Gas  Improvement  Co..  describes  a  method  for 

.\  careful  study  is  to  he  made  in  all  of  these  the    determination    of    free    carbon     which    is 

counties   before   and   after  the   roads   are   im-  fairly  accurate  and  on  account  of  its  rapidity 

proved  in  regard  to  the  value  of  the  land,  the  and   freedom    from   danger   of   explosion   max- 

character  of  crops  hauled  to  market,  the   size  prove   of   value    for   control    work.      In     this 

of  loads,  the  distance  the  various  products  are  method  Mr.  Fulweiler  has  endeavored  to  utilize 

hauled  to  market,  the  cost  of  marketing  crops,  the  centrifugal  precipitation  of  the  free  carbon 

the  areas   under  cultivation,   the   condition   of  and  its  estimation   from  the  volume  occupied 

schools  and   farm   life,  the  efficiency  of  rural  in  a  cube  of  small  bore. 

mail   delivery,    etc.     A    careful    photographic  In  carrying  out  this  method  the  bitumen  is 

record   is   to  be   made  of  each   of   the   roads.  weighed  out  into  the  usual  form  of  tube  that 

These  photographs  will  show  the  condition  of  is  used  in  the  centrifugal  method  for  the  de- 

the   roads  before  and   after  improvement,   the  termination   of   phosphorus.     The  quantity   of 

methods  of  construction  employed,  as  well  as  bitumen  is  varied  according  to  the  amount  nt' 

the  character  and  extent  of  traffic  before  and  free  carbon  expected,  so  that  the  volume  of  the 

after  improvement.  precipitated   matter  will   always    be     approxi- 

In  the  counties  where  this  investigation  has  mately  the  same.     For  the  oils  and  oil  asphalts 

now  been  in  progress  for  two  vears  it  has  been  about  two  grams  are  used ;  refined  water  g:i,- 

found   that  the  price  of  land  Iving  along  the  tar  one  gram;  natural  asphalts  one-half  gram 

improved  roads  has  alreadv  increased  in  value  For  the  refined  coal  tar,  one-tenth  of  a  grani 

from  50  to  100' per  cent.    Heretofore  the  roads  50  c.-c.  of  carbon  bisulphide  is  poured  in  aiT 

have  been  so  bad  that  it  has  been  a  common  the  tube   stoppered  and   allowed  to   stand   for 

practice  in  many  of  these  counties  to  open  the  three  or   four  minutes,  is  then  briskly  shaken 

schools  in  .•Xugust  and  close  them  during  the  ""til  the  bitumen  has  dissolved.    This  requires 

earlv  winter,  so  as  to  avoid  the  bad  roads.  three  or  four  minutes  more.      1  he  tube  is  then 

l-lxtcnsive  mining  operations  are  carried  on  tilled  up  with  carbon  bisulphide,  shaken  to  in- 
in  two  of  the  coumies  included  in  this  invcsti-  such  admixture,  and  put  into  the  centrifuge  and 
gation.  The  mining  towns  afford  an  excellent  whirled  for  15  minutes  at  from  2,000  to  2,2imi 
cash  market  for  farm  produce,  but  the  local  revolutions.  The  free  carl;on  is  precipitated 
production  does  not  begin  to  supply  the  de-  "i  the  end  of  the  tube  and  its  volume  may  be 
mand.  In  fact  the  records  of  the  railroad  readily  read  off.  The  time  of  centrifugm-^ 
companies  show  that  the  incoming  shipments  vanes  somewhat  with  the  speed  of  the  cen- 
of  food  products  exceed  the  outgoing  ship-  trifuge.,and  this  must  be  determined  experi- 
ments at  the  rate  of  about  10  to  1,  and  that  mentally  by  increasing  the  time  until  the  vol- 
thev  are  of  the  kind  that  could  be  produced  in  nme  of  the  free  carbon  ceases  to  contract, 
the'  counties  to  which  thev  are  shipped.  One  For  a  rough  approximation  using  1  gram  of 
of  the  reasons  for  this  condition  of  affairs  is  material,  1  cubic  centimeter  of  the  precipitated 
that  the  roads  are  so  bad  that  hauling  can  not  free  carbon  will  be  equivalent  to  24  per  cent 
lie  done  at  a  profit  during  a  considerable  part  by  weight.  It  is  difficult  to  get  the  tube  ac- 
of  the  time.  curately  calibrated  by  calculation  from  its  vol- 
ume so  that  it  is  much  simpler  to  run  several 
determinations  on  a  standard  sample  whose 
Determination    of    Free    Carbon   in    Bi-  '■■«  carbon  content  is  known,  and  thus  experi- 

mentally  calibrate   the  graduations  at  the  end 

tuminous  Compounds  by  a  Cen-  of  the  tube  into  per  cents  of  free  carbon. 

trifueal  Method.  ^'  '^  ^'^■'y  essential  that  the  interior  of  the 

^                        '  tube  should  be  absolutely  clean,  so  that  it  is 

The  methods  for  the  cletermination  of  free  best  before  using  the  tube  to  clean  it  with  a 
carbon  in  bituminous  compounds,  as  ordinarily  few  c.c.  of  fuming  nitric  acid, 
employed,  depend  generally  upon  the  solution  The  following  table  gives  some  comparative 
of  the  soluljle  bitumen  in  carbon  bisulphide,  results  that  have  been  obtained,  using  the  cen- 
benzol  or  other  volatile  solvent,  filtering  out  trifugal  method  and  the  so-called  15-minute 
the  free  carbon  and  weighing  same.  This  re-  cold  flask  method  on  different  classes  of  ma- 
quires  usually  four  weighings  and  the  handling  terial. 

of  a  considerable  quantity  of  the  solvent,  es-  It  will  be  noted  that  the  tubes  must  be  cali- 
pecially  for  the  washing,  with  the  danger  from  brated  for  the  different  classes  of  material 
fire  accentuated  with  the  use  of  the  most  usual  that  are  to  be  used  as  the  volume  of  a  free 
solvent,  carbon  bisulphide.  In  addition,  time  carbon,  for  a  given  percentage  varies  with  the 
is  sometimes  an  important  factor,  so  that  a  class  of  material.  The  precipitate  from  the 
method  that  will  enable  the  determinatirin  to  natural  asphalts  occupying  only  about  one- 
be  made  within  a  half  hour  with  practically  no  third  of  the  s|)ace  per  unit  per  cent  as  that 
solvent   exposed   to   the  atmosphere  and   with       from  the  coal  tar. 

OIL,  ASPHALTS. 

f Per   cent. \ 

Free  carbon  gravometric  method .IS             .22             .27             .2S             .61             -67 

Free  carbon  centrifugal  method .16             .22             .28             .20             .."">.;             .-i-i 

REFINKD    WATER  GAS  TARS. 

Pree  carbon  gravometric  method .-tO             ..il             .90           T.23           1.49 

F'ree  carbon  centrifugal  method .58             .45             .flO*         1.05           1.32 

NATURAL,  ASPHALTS. 

?'ree    carbon    gravometric   method 3.25           3.98           4.22           4.45           4.85 

Tree  carbon  centrifugal  method 3.25*         3.61           3.85           4. SO           5.20 

ItEFlNED  CO.\L  TAR. 

Free  carbon  gromelric  method 20.00         21. S5         23.33         26.60         28.75 

Fiee    carbon    centrifugal    method 20.00*       19.75         21.30         27.15         30.65 

*T'.sed  for  the  calibration. 


lanuary  31,  VAZ. 


ENGINEERING     &     CONTRACTING 


122 


Experiences    at    Chicago    With    Creo- 

soted  Wood  Block  Pavement 

Constructed  With  a  Cement 

Grout  Filler. 

The  first  creosoted  wood  block  pavement  in 
Chicago  was  laid  on  Michigan  Ave.  in  front 
of  the  Auditorium  Hotel.  This  pavement  was 
laid  without  specifications  in  IHiin  hy  the  South 
Park  Board  as  a  sample  pavenu-nt.  The  hlocks 
were  set  on  loose  cement.  The  joints  were 
tilled  with  a  cement  grout  and  expansion 
joints  1  in.  wide  were  provided  along  the 
gutters  only.  The  blocks  were  made  from 
long  leaf  .\ellow  pine  timber  treated  with 
IH  Tbs.  of  oil  of  specific  gravity  l.o:f  to  I.Ofi; 
-lO  to  "•")  per  cent  of  the  oil  evaporated  at 
315°C.  The  courses  were  laid  at  an  angle 
of  4">°  with  the  center  line.  No  bleeding  of 
the  blocks  occurred  and  no  trouble  with  the 
.  Njiansion   of  the   blocks  was  experienced. 

In  lOKi  an  alley  between  48th  PI..  i;ith  St., 
Grand  Blvd.  and  Vincenncs  .A.vc.  was  paved 
with  creosoted  blocks.  The  blocks  were  made 
from  long  leaf  yellow  pine  and  were  set  on 
1  in.  of  sand.  The  treatment  consisted  of 
It)  lbs.  of  oil,  with  a  specitic  gravity  of  1.10 
and  not  over  4o  per  cent  evaporation  at  31.")°C, 
The  courses  were  laid  at  an  angle  of  4,5°  and 
expansion  joints  were  placed  at  the  ends;  and 
%-in,  transverse  joints  every  2')  ft.  The  bal- 
ance of  the  joints  were  tilled  with  cement 
grout,  ,\  great  deal  of  trouble  was  caused 
by  e.vpansion  but  no  bleeding  occurred.  Until 
the  building  in  191 1  of  the  Lake  .\ve.  pave- 
ment to  be  descril>ed  below,  the  above  were 
the  only  recorded  pavements  of  creosoted 
wood  block  tilled  with  cement  grout  in  Chi- 
cago. The  construction  of  this  Lake  .•\ve. 
pavement  was  in  charge  of  Mr.  .\.  J.  Schnaf- 
mayer.  Division  Engineer  of  the  Board  of 
Local  Improvements  of  Chicago.  In  an  in- 
terestin.g  paper  presented  at  the  last  annual 
meeting  of  the  Illinois  Society  of  Engineers 
an<l  Surveyors.  Mr.  Schnafmayer  describes  his 
experience  with  this  pavement,  and  from  his 
paper  we  have  abstracted  the  matter  in  this 
article. 

The  following  are  some  provisions  from  the 
Lake  .■\ve.  pavement  ordinance  and  specifica- 
tions; The  size  of  the  blocks  was  to  be  3% 
ins,  X  4  ins.  x  (5  ins.  to  12  ins.  They  were 
M  lie  made  from  long  leaf  yellow  pine,  tam- 
arack or  black  gum,  and  were  to  be  treated 
with  hi  lbs.  of  oil  with  a  specitic  gravity  of 
'  !'i  to  1.13  at  2")°C.,  and  a  maximum  distilla- 
I  a'  31."i°C.  of  40  per  cent.  The  courses 
-  re  to  be  laid  at  an  angle  of  4'i°.  Longitudi- 
nal expansion  joint  of  1  in.  at  the  gutter  were 
specified,  and  transverse  joints  %  in.  wide  at 
.  intervals  of  .jO  ft.  were  called  for.  The  filler 
was  to  be  cement  grout  mixed  1  to  1  and 
.-■pplied  in  two  or  more  courses.  The  top 
dressing  was  to  be  %  in,  of  torpedo  sand.  .\ 
clause  was  also  inserted  providing  that  if 
any  excess  of  oil  or  pitch  appeared  on  the 
surface,  due  to  bleeding,  within  the  guarantee 

•i'vl,    the    contractor    should    remove    it    or 
<lress  the  surface  again  at  that  joint  with- 
in  three    days    of    receiving   notice    from    the 
Board  of  Local  Improvements, 

't  will  be  observed  from  these  various  pro- 
wls that  it  was  intended  to  provide  for  all 
usual    qualities    of    the     creosoted     wood 
•k   pavement   with    the    special    purpose    of 

:;ninating  or  greatly  reducing  the  bleeding 
the  blocks,  and  the  annoyance  of  the  resi- 
ts caused  by  tracking  the  pitch  into  their 
lies  and  upon  their  rugs  in  the  hot  weather. 

'  pon  starting  con.struction  a  coinbined  curb 
1  gutter  with  18-in.  gutters  was  built  for 
•■'-ft.  roadwav  between  the  face  of  the 
!)S.     .\    foundation   of   6   ins.   of    Portland 

i.ent   concrete   was   built    on    the   sub-grade 

■111    which    was    spi-ead    a    sand    cushion    1    in 

thick  and   the  blocks  were  laid  upon  it.     The 

''■'cks    were    manufactured     from    long    leaf 

iw    pine    at    Grenada.    Miss.      They    were 

ted  with   If)  lbs.  of  oil   ranging  in  specific 

vity  from  L12(i4  to  1.12T9  by  test  and  were 

I'ectcd   at   tlie   plant   by   an   inspector   from 

the    Board     of     Local     Improvements,       The 

i^ilocks  were  laid  at  an  angle  of  4-"i°  and  w<?re 

'placed  moderately  close  but  not  driven   tight. 


The  contractor  commcnccii  la>ing  blocks  at 
the  north  end  of  [Ik-  improvement,  .\t  this 
time  it  was  feared  that  the  Lxpansion  joints 
of  1  in.  along  the  gintLTs  and  transverse 
joints  of  Vj  in,  every  .".n  ft,  would  not  be  ade- 
quate. It  was  agreed  at  tli:ci  time  to  increase 
the  width  to  IVi  in.  at  the  gutters  and  to  de- 
crease the  interval  of  the  transverse  joints 
from  .'lU  ft,  to  2,'i  ft,,  and  to  increase  their 
width  to  %  in,  .Accordingly  the  street  was 
paved  for  about  l.noii  !in.  ft'  in  this  manner 
with  the  cement  gnuit  liller  applied  as  provided 
in  the  specilications.  TratVic  was  kept  off  of 
the  new  pavement  for  seven  days  and  before 
the  expiration  of  that  time  the  blocks  were 
up  in  ridges  at  many  of  the  transverse  joints. 
.\  couple  of  heavy  rains,  followed  by  very 
hot  weather  increased  the  expansion  until  at 
some  of  the  worst  |)laces  the  paveiiKin  had 
buckled  up  over  a  foot  above  the  original 
surface. 

,\  close  examination  was  made  of  many  of 
these  "blow-ups"  and  it  was  found  that  in 
almost  every  case  the  cement  grout  tiller  had 
found  a  low  place  in  the  joint  and  had  be- 
come set  there,  keying  it  open.  There  ap- 
peared to  be  two  causes  for  this  condition; 
First,  the  pitch  used  to  fill  the  expansion  joint 
had  subsided  somewhat  in  cooling  and  left 
open  a  portion  of  the  joint  from  ',_■  in,  to  I  in, 
in  depth  and  from  a  few  inches  to  a  few  feet 
in  length  Second,  the  workmen  after  re- 
moving the  strip  with  which  the  joint  is 
formed,  place  small  sand  dams  in  the  joint  at 
certain  intervals  before  pouring  the  hot  pitch 
to  prevent  it  from  running  along  the  joint 
before  cooling.  These  dams  are  supposed  to 
be  removed  after  the  pitch  has  cooled  before 
the  next  interval  is  poured.  Owing  to  the 
carelessness  of  workmen  some'imcs  this  sand 
is  not  entirely  removed.  In  either  case  when 
the  cement  grout  is  swept  over  the  surface  it 
fills  the  part  of  the  expansion  joint  not 
previously  occupied  by  pitch  and  when  it  has 
.set.  it  keys  the  joint  open  at  that  point. 

In  the  first  case  mentioned  it  generally  ex- 
tends a  few  feet  along  the  joint  and  keeps  it 
open  at  the  top  whil;  the  bottom  of  the 
blocks  can  come  together.  This  is  apparently 
just  what  happens  when  expansion  occurs  and 
the  pitch  squeezes  out  beneath  the  blocks 
while  the  joint  comes  up  in  a  ridge.  In  the 
second  case  the  grout  soaks  in  the  sand  to 
the  bottom  of  the  joint  and  wedges  it  open 
its  full  depth,  but  only  for  a  very  short  dis- 
tance along  the  joint.  Then  when  expansion 
occurs  the  pitch  is  forced  out  on  each  side 
and  the  pavement  around  this  wedge  "blows 
up"   in  a   formation  somewhat  dome  shaped. 

It  was  also  noticed  in  examining  the  pave- 
ment that  in  expanding,  the  blocks  moved 
along  the  courses  beside  each  other,  shearing 
the  thin  films  of  cement  grout  in  the  jojnts 
between  them  and  shattering  the  bond  of  the 
cement.  .After  the  pavenu-nt  had  adjusted 
itself  by  moving  in  this  maimer  a  few  days, 
the  grout  was  scarcely  any  more  impervious 
to  water  than  ,so  much  sand.  This  demon- 
strated to  the  engineers  the  futilitv  of  divert- 
ing the  traffic  from  the  street  for  seven  days. 

Repairs  were  made  upon  the  buckled  areas 
of  the  portion  laid  and  when  the  blocks  were 
taken  up  along  the  gutters  it  was  found  that 
in  places  the  curb  and  gutter  had  been  forced 
back  from  the  concrete  foundation  a  distance 
of  2  ins.  and  the  expansion  joints  were  en- 
tirely closed.  In  this  connection  it  may  be  of 
interest,  although  anticipating  slightly,  to 
state  that  when  measuring  the  pavement  after 
comple'ion,  the  distance  between  curbs  which 
was  originally  38  ft,,  then  measured  .38.1  ft, 
at  the  point  of  greatest  expansion. 

Meanwhile  construction  was  carried  on  with 
the  same  system  of  longitudinal  and  trans- 
verse expansion  except  that  the  width  of  the 
transverse  joints  was  increased  to  1  ;n.  and 
that  rigid  care  was  exercised  to  see  that  all 
joints  were  filled  flush  with  pitch  and  all  sand 
dams  removed.  In  addition  traffic  was  per- 
mitted upon  the  new  pavement  after  the  sec- 
ond day.  This  accelerated  the  shattering  of 
the  bond  of  the  cenunt  and  enabled  the  blocks 
to  move  beside  each  other  more  freely.  In 
this  way  a  pavment  was  secured  that  buckled 
in  only  one  or  two  places.     It  was  observed. 


however,  that  the  blocks  were  under  very 
great  pressure  and  that  the  curbs  were  being 
forced  back  to  such  an  extent  that  in  front 
of  carriage  walks  and  of  sidewalks  at  inter- 
sections, where  an  outward  movement  was  ob- 
structed, the  back  of  the  curbs  was  being 
sheared  off  or  else  the  walks  were  being 
broken  and  cocked  up  at  an  angle.  Therefore 
it  was  decided,  upon  the  suggestion  of  C,  C, 
Lakin,  ticneral  Manager  for  the  Contractor, 
to  lay  an  experimental  pavement  one  block 
long  eliminating  the  transverse  expansion 
joints,  as  they  appeared  to  be  elements  of 
weakness,  and  also  to  increase  the  width  of 
the  joints  at  the  gutters  to  2  ins.  This  was 
done  and  no  trouble  occurred  and  so  the  same 
plan  was  followed  in  the  succeeding  blocks 
until  the  pavement  was  completed,  making  a 
little  over  a  mile  laid  by  the  last  method.  In 
this  distance  only  a  very  few  "blow  ups"  oc- 
curred. In  addition,  at  one  or  two  intersec- 
tions which,  were  paved  with  asphalt,  the 
hlocks  forced  the  asphalt  up  in  a  ridge  at  the 
joint.  This  was  partially  due  to  the  fact 
that  Lake  ,\ve.,  being  a  diagonal  street,  some 
of  the  courses  at  the  wings  were  very  long 
and  expanded  in  proportion.  Only  one  case 
has  been  noted  so  far  <in  this  |)art  of  the  pave- 
ment where  the  curb  and  gutter  was  thrust 
out  enough  to  shear  off  the  back  of  the  ciirb. 

.\t  the  present  time  the  pavement  appears  to 
be  in  excellent  condition.  One  of  the  chief 
objects  has  been  attained  to  date,  as  no  bleed- 
ing of  the  blocks  has  occurred  so  far.  How- 
ever, thv  most  severe  tes*s  of  bleeding  will 
probably  come  on  some  of  the  hot  days  next 
summer. 

.Although  one  would  not  be  justified  in  draw- 
ing any  final  conclusions  from  the  limited 
number  of  facts  presented  in  the  foregoing 
statements,  they  do  seem  to  indicate  three 
probable  points  for  consideration,  other  things 
licing  equal,  between  a  cement  grout  liller  for 
creosoted  wood  block  pavement  on  one  hand, 
and  pitch  or  sand  filler  on  the  other  hand. 
Thcv  are  as   follows ; 

The  use  of  a  cement  grout  filler  seems  to 
increase  the  amount  of  expansion  to  be  pro- 
vided for  in  designing  the  pavement.  This 
can  be  further  illustrated  hy  a  simple  calcu- 
lation. .Assume  a  3-">  ft,  space  between  gutters, 
and  courses  laid  at  a  4-">°  angle.  This  givet 
a  total  length  of  the  course  of  40,;")  ft,  .As- 
sume the  average  length  of  the  paving  blocks, 
at  8  ins.,  making  a  total  of  7-"i  joints  in  one 
course.  Then  assuming  that  with  a  pitch 
filler.  1/lti  in,  expansion  is  available  in  each 
joint  between  adjoining  blocks,  there  would 
be  4%  ins,  available  in  the  entire  course. 
Practically  none  of  this  could  be  utilized  when 
using  a  cement  grout  filler.  Undoubtedly  this 
difference  would  be  decreased  in  comparing 
cement  with  sand  filler  but  would  still  be  of 
considerable  amount. 

The  use  of  cement  grout  in  this  case  great- 
ly increased  the  amount  of  care  required  in 
forming  and  inspecting  the  expansion  joints  to 
prevent  the  grout  from  getting  in  and  keying 
them  open. 

The  use  of  cement  grout  filler  also  seems 
to  reduce  the  annoyance  caused  by  accumula- 
tions of   pi'ch  and  oil  on  the  surface. 

Cement  Drain  Tile  Production  in  Iowa. — 

In  a  paper  jiresented  befnre  the  Interstate 
Cement  Tile  Manufacturers'  .Association.  Mr,- 
Charles    E.    Sims,   Worlhington,    Minn.,   gives 

the    following    estimate    of    cement  tile    pro- 

f'uction  in   lit  Iowa  counties  during  111-?: 

Counties:                                           Feet.  Factories- 

Cerro   Gordo    1.200.000  2 

AVlnnebaso    .i.'.fl.OOO  2 

Hancock    2,2Sft,n0O  2 

WiiKht    3,sn0,000  4 

Hamilton    ,-,ii(1.ftiifi  i 

Roone   2,000,000  S 

Webster  l.oiip.OOO 

Humljoldt    1, 2.10,000  : 

Kossuth   , 2,,iiiO,ono  1 

Emmet;    3.000,000  ,1 

Palo    .■Mto 2,.-)no,Mfln  2 

Calhoun   1.500,000  4 

Green    750,000  ,•? 

Carroll    500,000  ;; 

Sac   1,000,00(1  1 

Ruena  Vista 1 .200,000  2 

Cla  v 1.500,000  2 

O'Brien 2,000,000  1i 

Osceola  2,100.000  1 

Total   30.900.000  41 
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Surface   Treatment   of  Park   Roads   in 
Washington,  D.  C* 

The  greatest  friend  of  the  American  road 
builder  of  today,  the  much  mahgned  and 
loudly  abused  automobile,  has  undoubtedly 
been  the  chief  single  factor  in  the  wonderful 
advance  that  has  taken  place  during  the  last 
decade,  both  in  the  art  and  in  the  extent  of 
our  road  making.  Through  the  instrumental- 
ity of  the  motor  car  many  thousands  of  our 
most  influential  citizens  have  had  carried 
home  to  them  the  conviction  that  the  neces- 
sity for  good  roads  is  not  merely  a  local  is- 
sue but  is  a  question  of  nation-wide  im- 
portance, and  never  before  in  our  history  has 
the  interest  in  it  been  so  great  nor  have  such 
large  sums  been  spent  in  the  making  and  up- 
keep of  our  roads.  But  while  other  factors 
than  the  automobile  have  contributed  an  im- 
portant share  towards  achieving  this  result  in 
the  general  case  of  country  and  suburban 
roads,  the  improvement  that  has  taken  place 
in  our  park  roads  during  the  last  few  years 
can  be  attributed  almost  solely  to  the  auto- 
mobile. Until  its  advent  the  traffic  on  these 
roads  was  in  most  cases  confined  exclusively 
to  light  vehicles,  so  that  ordinary  macadam, 
or  even  well  compacted  gravel  roadbeds,  met 
all   requirements. 

Here  in  Washington  our  roads  were  thor- 
oughly gone  over  and  all  defects  repaired 
once  each  spring,  and  this,  with  frequent  wa- 
tering, sufficed  to  keep  them  in  good  condi- 
tion for  many  j^ears — in  fact,  they  never 
seemed  to  wear  out.  The  yearly  repairs  cost 
comparatively  little,  the  chief  item  of  expense 
of  maintenance  being  the  watering.  This 
averaged  about  3.2  cents  per  sq.  yd.  of  road 
surface  per  annum.  No  watering  was  done 
during  the  three  winter  months,  while  in  the 
early  spring  and  late  fall  the  roads  were  wa- 
tered once  a  day  in  dry  weather.  During  the 
remaining  six  months  of  the  year  the  water- 
ing carts  went  over  each  road  twice  a  day 
during  dry  weather,  and  three  times  a  day  in 
periods  of  drought.  As  long  as  the  roads 
were  kept  fairly  smooth  and  reasonably  free 
from  dust,  everyone  w-as  satisfied.  No  at- 
tempt was  made  to  clean  the  roads,  though 
gutters  w-ere  swept  from  time  to  time. 

But  this  Iiappy  state  of  affairs  ended  with 
the  coming  of  the  automobile.  The  number 
and  average  weight  and  speed  of  the  vehicles 
using  the  parks  rapidly  increased,  the  com- 
bination of  horses'  hoofs  and  driving-wheels 
with  W'ide  soft  tires  quickly  ravelled  the  road 
surfaces,  and  at  the  same  time  their  users 
became  more  particular — they  wanted  not 
only  dustless  but  mudless  roads  and  could 
not  see  why  a  hole  which  developed  in  the 
fall  had  to  wait  for  the  annual  spring  clean- 
ing to  be  repaired.  They  even  complained 
when  a  road  became  occasionally  dusty  during 
the  winter  months.  In  other  words,  they 
wanted  the  park  roads  to  be  good  at  all  sea- 
sons and  in  all  w-eathers,  and  that  is  what 
we  are  now  trying  to  give  them. 

In  the  new  roads  that  have  been  built  and 
in  the  old  roads  that  have  been  resurfaced  in 
the  last  few  years  a  heavy  oil  or  tar  binder 
has  been  used  with  most  satisfactory  results, 
the  penetration  method  being  employed  in 
applying  the  binder.  But  most  of  our  work 
has  consisted  in  the  surface  treatment  of  ex- 
isting macadam  roads.  We  have  never  at- 
tempted to  apply  any  treatment  to  the  old 
gravel  roads  but  are  resurfacing  all  of  these 
as  fast  as  possible  with  broken  stone.  For 
our  surface  treatment  we  have  experimented 
with  emulsions,  with  '  waste  sulphite  liquor, 
with  coal  gas  and  water  gas  tars,  and  with 
asphaltic  oils,  and  have  come  to  the  conclu- 
sion thai,  under  present  conditions,  the  latter 
give  the   best   results. 

Our  experience  with  emulsions  has  not  been 
very  extensive.  We  found  that  the  effect  of 
each  application  lasted  only  two  or  three 
weeks,  the  time  depending  largely  on  the 
amount    of    rain,    and    we    soon    reached    the 

•Paper  by  Spencer  Cosby,  Col.  U.  S.  Army,  in 
Charge  of  Buildings  and  Grounds.  Washington. 
I).  C.  Presented  before  Section  D.  of  the 
American  Association  for  the  Advancement  of 
Science  on  Dec.  29. 


conclusion  that  the  cost  of  labor  and  ma- 
terial for  the  repeated  applications  that  were 
necessary  made  the  cost  of  this  method  great- 
er in  the  end  than  of  the  others.  It  has  the 
advantage  that  the  road  never  has  to  be  closed 
to  travel  even  while  the  material  is  being 
applied,  though  there  is  some  objectionable 
tracking  for  about  a  day  afterwards. 

We  have  also  used  sulphite  liquor  to  only  a 
limited  extent,  owing  to  the  fact  that  the  first 
cost  of  the  material  is  much  greater  than  that 
of  either  oil  or  tar  while  its  effect  is  not  so 
lasting.  It  possesses  the  advantages  of  allow- 
ing the  road  to  be  used  immediately  after  ap- 
plication, of  not  permanently  darkening  the 
color  of  the  road  surface,  and  of  not  staining. 

In  this  market,  water  gas  and  coal  gas  tars 
cost  about  the  same,  but  the  former  has  given 
better  results  in  use  on  roads,  as  the  coal  gas 
tar  does  not  retain  its  elasticity  and  so  does 
not  have  as  good  binding  power.  We  have 
used  the  same  method  in  applying  water  gas 
tar  and  light  asphaltic  oil,  and  have  found 
the  effect  to  be  about  as  lasting  in  each  case, 
one  application  a  year  being  sufficient  to  keep 
the  road  in  good  condition.  The  oil  has,  how- 
ever, been  slightly  cheaper  than  the  tar  in 
this  market,  and  requires  a  smaller  quantity 
to  be  used  per  square  yard  on  the  second  ap- 
plication; it  is  also  more  absorbent  of  the 
triturated  material  that  forms  on  the  surface 
of  the  road  under  traffic,  and  so  makes  a 
more  nearly  dustless  road.  For  these  reasons 
we  now  prefer  it  to  tar,  though  I  confess  to 
some  misgivings  as  to  the  ultimate  effect  of 
the  crust  formed  upon  the  road  surface  by 
the  commingled  oil  and  dust.  Even  now  where 
the  traffic  is  heavy  the  crust  is  picked  up  in 
places,   forming  occasional   ruts   and   waves. 

Our  method  of  applying  oil  to  macadam 
roads  is  as  follows : 

All  ruts  and  holes  in  the  surface  of  the 
road  are  first  repaired  by  cleaning  out  the 
cavity,  filling  it  with  coarse  stone  which  is 
covered  with  a  coating  of  hot,  heavy,  asphal- 
tic oil,  then  sprinkling  a  light  coat  of  screen- 
ings over  the  oil,  and  finally  compacting  the 
mass  by  ramming.  When  all  holes  have  been 
repaired,  the  surface  of  the  road  is  thoroughly 
cleaned  with  rattan  brooms,  care  being  taken 
to  remove  all  loose  materials  and  caked  dirt 
or  dust  so  that  the  stone  formin.g  the  wear- 
ing surface  of  the  road  shall  be  exposed  and 
clean. 

When  the  road  is  entirely  free  from  mois- 
ture, and  during  warm,  dry  weather,  if  pos- 
sible, a  light  asphaltic  oil  is  spread  without 
being  heated  over  its  surface  by  means  of 
special  sprinkling  wagons.  One-third  to  one- 
half  gallon  of  oil  to  the  square  yard  usually 
forms  this  first  application.  To  allow  it  to 
penetrate  into  the  surface,  the  road  is  closed 
to  traffic  for  at  least  48  hours  after  the  first 
application. 

At  the  end  of  this  time  the  surface  of  the 
road  is  covered  with  a  thin  coating  of  clean, 
coarse,  sharp  sand  or  broken  stone  screenings, 
free  from  dust;  it  is  then  rolled  and  traffic 
allowed  to  go  over  it.  A  cubic  yard  of  sand 
or  screenings  usually  covers  from  7-5  to  125 
sq.   yds.  of   road  surface. 


In  this  climate  and  under  the  conditions  of 
traffic  obtaining  on  our  park  roads,  the  oiling 
treatment  described  above  keeps  the  surface 
in  excellent  condition  for  a  year.  It  is  never 
dusty  and  is  only  muddy  when  for  a  few 
hours  after  a  heavy  thaw  the  skidchains  of 
automobiles  tear  up  the  surface.  The  subse- 
quent passage  of  automobiles  without  chains 
soon  irons  out  the  roadway.  At  the  end  of 
the  year  the  surface  of  the  road  is  again 
thoroughly  cleaned,  from  %  to  1/6  gal.  of  oil 
to  the  square  yard  under  normal  conditions  is 
spread  over  it,  and  the  road  closed  for  4S 
hours  and  covered  with  sand  or  screenings 
as  before.  This  treatment  is  continued  from 
year  to  year. 

Instead  of  handling  the  oil  in  barrels,  we 
have  found  it  much  cheaper  to  buy  it  deliv- 
ered in  tank  cars,  from  which  it  is  unloaded 
into  the  sprinkling  wagons.  A  pressure-tank 
wagon  was  used  to  advantage  for  the  first 
application  of  oil  to  the  road  surface,  but  or- 
dinary sprinkler  wagons  with  an  oil  distribut- 
ing attachment  and-  a  squeegee  fixed  behind 
the  distributor  were  found  more  economical 
and  equally  efficient  in  spreading  the  oil  the 
second  year.  To  ensure  coating  all  parts  of 
the  road  with  an  oil  layer  of  uniform  thick- 
ness, men  with  stiff  brooms  followed  the 
sprinkler. 

The  following  are  the  specifications  under 
which  we  have  been  purchasing  asphaltic  oil 
for  the  surface  treatment  of  park  roads : 

1.  The  oil  shall  be  a  viscous  fluid  product, 
free  from  water  and  showing  some  degree  of 
adhesiveness  when   rubbed   between  the  fingers. 

2.  It  shall  have  a  specific  gravity  of  not  less 
than  0.940  at  25°  C. 

3.  It  shall  be  soluble  in  carbon  bisulphide,  at 
air  temperature,  to  at  least  99  per  cent  and 
shall  show  not  over  0.2  per  cent  of  inorganic 
matter  insoluble. 

4.  It  shall  contain  not  less  than  3  per  cent, 
nor  more  than  10  per  cent,  of  bitumen  insoluble 
in  86"  paraffin  naphtha  at  ajr  temperature. 

5.  When  240  C.  C.  of  the  oil  is  heated  in  an 
Engler  \'iscometer  to  50°  C.  and  maintained  at 
this  temperature  for  at  least  three  minutes,  the 
first  50  C.  C.  shall  flow  through  the  aperture 
in  not  less  than  ten  minutes,  nor  more  than 
twenty  minutes. 

6.  When  20  grams  ot  the  material  is  heated 
for  five  hours  in  a  cylindrical  tin  dish  approxl- 
martely  two  and  one-half  inches  in  diameter  by 
one  inch  high,  at  a  constant  temperature  of  163° 
C,  the  loss  in  weight  by  volatilization  shall  not 
exceed  20  per  cent.  The  residue  should  be 
decidedly  sticky. 

7.  Its  fixed  carbon  shall  be  not  less  than  3.5 
per  cent. 

The  following  table  (Table  I),  taken  from 
the  year's  report  of  the  Office  of  Public  Build- 
ings and  Grounds,  shows  the  cost  of  surface 
treatment  of  the  macadStlri  roads  in  tiie  Wash- 
ington parks  under  that  office  from  July  1, 
1910,  to  June  30,  1911,  oil  or  tar  being  the 
material   used :  . 

In  the  table  the  cost  of  the  sand  or  of  the 
stone  screenings  used  after  the  application  of 
the   oil  has   not  been   taken   into   account,  as 


TAB 

No.  o 
road. 
1. 

LE  I.- 

f  Mat 
us 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Oil 
Tar 
Tar 
Tar 
Tar 
Tar 
Tar 

-COS 

erial 
ed. 

,T  OF  SURl 

Quantity. 

Gals. 
. .   2,300 

s-ACE  TREATMENT  OF  MACADAM  ROADS  II 

Cost  of 
oil  and 
Area             Length        .Sq.  yds.      applying 
of  road.          of  road.          treated     per  sq.  yd. 
Sq.  yds.             Feet.            per  gal.          Cents. 

7,500                  1,300                  3.26                  2.8 

19,000                3,500                 4.75                 2.2 

3,400                    650                3.40                 2.7 

8,600                 2,300              12.23                 1.2 

25,000                  5,000                  5.00                  2.1 

43,560                  9,000                  4.11                  2.2 

19,450                  3,800                  5.72                  1.9 

4,000                  1,200                11.43                  1.3 

1,680                     70O                  1.68                  4.6 

11.400                  3.500                  1.90                  4.4 

1,500                  1,600                  2.3                    3.8 

3,560             .  1,600                 2.23                3.8 

7,740                  2,800                  3.00                  3.1 

8,100                 2,100                3.39                 2.8 

2,000                    700                 2.38                3.8 

C  WASHINGTON  PARKS. 
Remarks. 
2d   and   3d   applications. 

9 

..   4,000 
. .   1,000 

2d  application. 

3. 

2d  application. 

4 

. .       700 
. .   5,000 

2d  application. 

5. 

2d  application. 

6 

.10,600 

2d  application. 

. .   3,400 

2d  application. 

s 

. .      350 
..   1,000 
. .   6,000 
.  .       650 
. .   1,600 
. .   2,580      , 
. .   2,400 
875 

2d  application. 

9 

1st  application. 

10. 

1st  application. 

11 

1st  application. 

1st  application. 

13 

1st  application. 

14 

1st  application. 

1  "^ 

1st  application. 

Total.  ..40,455 


166,490 


38,650 


•3. S3 


•2.5 


Cost  of  labor  per  square  yard 

Cost  of  oil  per  gallon 

Cost  ot  tar  per  gallon 

Average  cost  in  past  years  of  watering  roads,  per  square  yard... 


Cents. 
..  0.8 
..  6.5 
..  6.8 
. .   3.2 


•Average. 
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it  is  considered  part  of  the  cost  of  repair  of 
the  road. 

Road  No.  1  in  the  table  had  been  worn 
down  so  that  the  crown  had  practically  dis- 
appeared, leaving  the  road  so  Hat  tliat  the 
water  did  not  readily  drain  olT.  This  did  no 
special  harm  in  warm  weather  hut  the  alter- 
nate freezing  and  thawing  that  occurred  dur- 
ing the  winter  months  allowed  the  heavy 
traffic  on  this  road  to  churn  up  the  surface, 
so  that  it  became  necessary  to  give  it  a  sec- 
ond application  of  oil  in  the  early  spring. 
I  The  small  amount  of  oil  applied  to  road  No. 
4  was  due  to  the  light  traffic  on  this  section, 
while  on  road  No.  8  an  unusually  heavy  ap- 
plication of  oil,  1%  gals,  to  the  square  yard, 
had  been  made  the  year  before,  a  few  months 
after  the  construction  of  the  road.  The  large 
;  amount  of  oil  absorbed  by  the  new  road  on 
>  the  first  application  made  only  a  light  second 
application    necessary. 

It  is  only  fair  to  add  that  one  reason  why 
our  park  roads  have  been  in  so  much  better 
condition  since  we  started  the  use  of  the  sur- 
face treatment  I  have  described  is  that  we 
have  abandoned  the  old  method  of  repairing 
them  once  a  year  and  now-  have  n  system  of 
regular  and  frequent  inspection  and  repair. 
Supplies  of  broken  stone,  screenings,  oil  and 
tar  are  kept  constantly  on  hand  in  the  vicin- 
ity of  the  roads,  and  holes  and  ruts  are  re- 
paired as  rapidly  as  they  develop,  usually  be- 
fore they  have  become  large  enough  to  be 
noticeable  to  traffic.  We  have  practically  no 
hills  on  our  roads,  so  the  greatest  amount  of 
repair  work  has  to  be  done  on  the  few  sharp 
curves.  The  roads  are  also  kept  clean,  being 
«\vept  by  hand  sweepers  at  fairly  frequent 
intervals. 

I  have  confined  myself  to  giving  a  brief  de- 
scription of  the  methods  we  have  tried  and 
the  results  we  have  obtained  in  the  surface 
treatment  of  the  roads  in  the  parks  within 
the  city  limits  of  Washington.  It  is  almost 
■■  edles.<  to  say  that  the  conclusions  we  have 
'.'.'  reached  should  not  be  considered  as  final 
.;  of  general  application;  they  represent  sim- 
ply the  result  of  a  limited  number  of  experi- 
ments carried  on  for  a  limited  time  under  the 
nditions  existing  in  the  Washington  parks. 
,;e  value  we  have  provisionally  found  for  x 
in  the  solution  of  -our  road  problem  may  be 
quite  a  different  one  from  that  arrived  at  in 
another  locality  where  the  quantities  entering 
the  equation  are  not  the  same.  The  whole 
matter  of  road  construction  is  in  the  develop- 
ment stage,  and  it  is  only  by,  feeling  our  way 
carefully  and  comparing  the  results  of  many 
and  varied  experiments  that  we  can  hope  to 
approach   a   final   decision. 


►f 


Notes  on  Road  and  Street  Work. 

Brick  Paved  Country  Roads  in  Illinois. — 

eral    Townships  in    Illinois  have  undertaken 
construction  of  brick  paved  country  high- 
ys.    A  description  of  several  of  these  roads 
-  given  by  Mr.  W.  T.  Blackburn  in  a  paper 
presented   at   the   last   annual   meeting  of   the 
Illinois   Society   of   Engineers  and    Surveyors. 
■"id  from  his  paper  we  have  taken  the  matter 
this  note.     In  Newman  Township  a  4-mile 
-k  paved  road  was  constructed  in  1910.  The 
■t  1..5W  ft.  was  14  ft.  in  width,  and  the  ra- 
ti nder   9   ft.   wide.     The   road   was  built  so 
as  to   leave   the   12   ft.   of  earth   roadway  on 
one   side  and   a   3-ft.   berm   of   earth   on   the 
■';er.  thus  making  a  roadway  24  ft.  between 
inage    ditches   constructed    on    either    side. 
IS  improvement  was  paid   for  from  a  levy 
ted    against    the    property   of    the   township 
ler  the  hard  road  act.     It  cost  $32,000,  or 
'00  per  mile.    This  roadway  was  contracted 
r  by  J.  W.  Roller,  a  large,  land  holder,  and 
liably  built  at  somewhat  less  cost  than  such 
(Iways  could  be  built  in  the  same  locality 
i  under  different  conditions.     It  has  given 
rtect  satisfaction  and  a  petition  is  now  being 
i-irculated    a.sking    that    a    vote    on    a    tax    be 
taken   for   the  extension   of   this  road   system 
in   a   similar  manner  and   with  the  same  ma- 
terial  as    their   first    experiment,      .\t   Harris- 
burg,  111.,  the  Commissioners  there  have  be.gun 
to  build  -l^'-i  miles  of  0-ft,  brick  road,  with  4- 


in.  curb  liush  with  the  brick  surface  on  either 
side.  This  road  has  also  an  earth  road  at 
one  side  and  was  contracted  at  about  $9,000 
per  mile.  This  contract  was  only  about  one- 
half  completed  last  Fall,  .\t  Hoopeston  the 
brick  road  extending  north  to  the  cemetery, 
3,92"(  ft,  in  length  and  18  ft.  wide,  was  built 
in  1910.  This  road  was  built  needlessly  wide 
and  expensive,  the  cost  being  %\h"'.  The 
width  might  have  been  reduced  to  14  ft.  with- 
out ui  the  least  impairing  its  value  and  useful- 
ness. The  cost  was  made  greater  by  the  addi- 
tion of  the  interest,  as  no  bonds  were  issued 
and  contr.ictor  took  non-interest  bearing  ta.x 
certificates  as  pay.  The  I'.atestown  road  at 
Danville,  111.,  was  built  about  190.".,  .\s  first 
built  it  was  i\i  miles  in  length;  in  1911  %  of 
a  mile  was  added.  The  portion  of  this  road- 
way first  constructed  was  surfaced  with  No. 
2  brick  and  filled  with  a  sand  filler.  These 
bricks  were  burned  hard  and  even  with  the 
excessive  haul  from  the  coal  mines,  it  has 
proven  very  satisfactory.  The  specifications 
for  these  roadways  have  required  a  4-in.  con- 
crete base,  with  'a  4-in.  by,  12-in,  curb  flush 
with  the  brick  on  either  side,  and  with  the 
interstices  between  the  brick  filled  with  ce- 
ment grout  composed  of  1  part  of  sand  and  1 
part  of  cement,  Tlic  surface  was  built  to  a 
true  plane,  the  curb  on  the  side  nearest  the 
gutter  was  so  constructed  as  to  allow  a  slope 
of  ."./Itl  in,  to  the  foot  in  cross  section,  to  pro- 
vide for  drainage.  As  these  roadways  were  built 
through  a  flat  country,  their  grade  was  but 
slight  and  made  practically  uniform  through- 
out their  length,  A  number  of  townships  are 
now  contemplating  brick  highways  to  be  peti- 
tioned for  at  the  spring  election.  The  cost  of 
such  roadways  is  about  $1,000  per  foot  of 
width  per  mile. 

Apparatus  of  Illinois  Highway  Commis- 
sion for  Applying  Bituminous  Binder. — 
The  Illinois  Highway  Commission  during  the 
past  four  years  has  made  considerable  use  of 
bituminous  compounds  in  the  construction  of 
experimental  roads.  .'\t  the  last  annual  meet- 
ing of  the  Indiana  Engineering  Society  Mr. 
-A.  N.  Johnson,  State  Engineer  of  the  Illinois 
Highway  Commission,  in  a  paper  on  bitu- 
minous macadam  construction,  gave  the  fol- 
lowing description  of  the  apparatus  used  by 
the  Commission  in  applying  the  bituminous 
binder  for  these  roads :  Tlie  device  consists  of 
a  tank  wagon,  holding  about  500  gals.,  supplied 
with  a  fire  chamber.  The  tank,  which  is 
cylindrical,  is  sufficiently  strong  to  withstand 
a  pressure  of  60  to  80  lbs.  if  found  needful. 
The  tank  wagon  is  fastened  behind  a  roller 
or  tractor,  to  which  is  attached  a  Westing- 
house  air  pump  with  a  metal  hose  leading 
from  the  air  pump  to  the  distributing  tank, 
on  which  is  a  gauge  so  that  the  pressure  may 
be  controlled  by  the  operator  of  the  tractor. 
Leading  from  the  tank  waeon  is  a  metal  hose 
which  ends  in  a  nozzle  made  of  a  2-in.  iron 
pipe  with  a  right-angle  bend,  in  the  end  of 
which  a  plug  is  screwed,  having  an  opening 
about  %  in.  in  size;  on  the  inside  is  a  small 
cone,  so  that  by  screwing  the  plug  more  or 
less  tight  the  size  of  the  orifice  can  be  regu- 
lated. Leading  into  the  2-in.  pipe  forming 
the  nozzle  there  is  introduced  a  li-in.  steam 
pipe  which  is  connected  back  to  the  boiler  of 
the  tractor.  The  steam  pipe  ojctcnds  within 
the  nozzle  to  just  above  the  orifice.  When  in 
operation  the  pressure  is  applied  to  the 
wagon,  thus  forcing  out  the  bituminous  bind- 
er. The  steam  is  turned  into  the  nozzle  as 
the  binder  issues,  which  tends  to  spray  and 
break  the  bitumen  into  very  fine  particles,  the 
effect  being  a  sort  of  mist  which  can  be  very 
nicely  regulated  so  that  any  given  amount  of 
material,  from  a  mere  wash  to  any  quantity 
desired,  can  be  applied.  It  is  important  that 
all  hose  connections  for  this  work  be  of  me- 
tallic type,  as  lighter  hose  or  hose  of  any 
other  material  will  soon  become  rotted  or 
burned  by  the  high  temperature  necessary, 
for  most  of  the  bituminous  compounds  used. 
The  complete  outfit  also  includes  an  extra 
heating  tank  of  the  same  capacity  as  the  dis- 
tributing wagon,  which,  as  soon  as  empty,  may 
be  readilv  filled  from  the  auxiliary  tank.  To 
do  this  the  air  pump  is  reversed,  creating  a 
partial  vacuum  in  the  distributing  wagon  and 


the  binder  sucked  back  through  the  distribut- 
ing hose,  which  is  inserted  into  the  auxiliary 
wagon.  With  one  auxiliary  kettle  and  one 
distributing  wagon,  each  of  500  gals,  capacity, 
1,500  to  2.000  gals,  per  day  can  be  applied. 
.Additional  auxiliary  beating  kettles  would  in- 
crease the  output.  Working  continuously,  a 
maximum  of  500  gals,  per  hour  can  be  ap- 
plied. On  most  jobs,  however,  where  but  one 
roller  is  available,  1,500  to  2,000  gals,  per  day 
will  be  about  as  fast  progress  as  can  be  han- 
dled efficiently. 

One  advantage  noticed  with  the  steam  jet 
in  connection  with  the  operation  of  this  ap- 
paratus is  that  the  force  of  the  steam  seems 
to  blow  the  dust  from  the  surface  of  the 
stone  and  thereby  insures  a  cleaner  surface 
for  the  binder. 

The     Slipperiness    of    Tarred     Roads. — 
There  has  lieen  considerable  criticism  by  horse 
owners  in  England  of  the  .slipperiness  of  the 
tarred    roads   of   that   country.     In   the   main 
these  complaints  had   reference  to  the  condi- 
tion   of    the    roads    in    frosty   weather.     The 
English   Roads   Improvement  .Association  ha's 
suggested  that  this  slipperiness  may  be  due  to 
cither  of  two  causes:     The  use  of  calkins  on 
horse   shoes,   or   a   method    of   "topping^'   the 
road.     The   Surveyor  in   an   editorial   discus- 
sion of  this  subject  states  that  while  one  or 
both    of    the-  above    conditions    may    be    the 
cause   of   the  very  bad  state  of   some  roads, 
neither  of  them  can  be  held   responsible   for 
the  slipperiness  of  the  very  large  milage  of 
roads    which    have    either    been    slippery    in 
frosty  weather  or  slippery  in  muddy  weather 
since  the  breaking  of  the  summer.   The  Sur- 
vey'.^ di.scussion  of   this   subject   brings   out  a 
nu'.iber  of  interesting  points  and  we  are  re- 
printing it  below  practically  in  full :  Probably 
the  bad   state  of  the   roads  this   winter-^nd 
they  seem  to  be  much  worse  than  last  winter 
— is  largely  due  to  the  fact  that  the  long  spell 
of  dry  w-eather  prevented  partial  anticipations 
of  the  present  and  recent  muddiness,  and  the 
partial    removal    of    the    slimy    materials    by 
heavy  rains  in  summer  and  autumn.  .Added  to 
this,  we  have  the  fact  that  the  large  amount 
of  tarring  done,  without  a   proportionate  in- 
crease in  staff  and  machinery,  led  to  a  con- 
siderable  mileage    of   the   roads   being  tarred 
very  late,  and  much  after  what  is  usually  re- 
garded   as   the    proper    time.      So,    altogether, 
the  tarry  matter  had  not  worn  oft'  as  much 
as  usual.    This  led  to  the  roads  on  which  the 
film   was   well   preserved,   or   those   in   which 
there  was  an  unusually  large  amount  of  tarry 
binder   near   the   surface,     being    more    than 
usually  slippery  when  the  weather  was  frosty 
— this  more  especially  on  exposed  roads.     On 
the  other  hand  it  led.  during  spells  of  drizzling 
or   gentle    rain,   to    the    formation    of   greasy 
mud — this   more   especially   on    roads   in   cut- 
tings or  in   narrow   streets.    There  are  three 
more  contributing  causes  in  the  case  of  such 
roads.     In  narrow  streets  the  lack  of  circula- 
tion   of   air   and   the   concentration   of   trafnc 
made  matters  worse,  while  a  great  many  roads 
in  cuttings  and  on  hillsides  were  subjected  to 
the  action  of  seepage  water,  sometimes  oozing 
onto     the     surface,    sometimes     entering    the 
crust    from   below,   and   in   other   less   severe 
cases   making   the   sub.soil    so   wet   that  there 
was   no   draining  away  of   the  water,   which 
began   to   penetrate    the   crust   where   it   was 
broken,    or    from    puddles.     It    mav    also   be 
noted  that  on  account  of  the  cost  of  making 
wide    cuttings    the    road    is    often    narrowed 
where   it  is  in  cutting,   so  that  we  have  con- 
centration of  traffic  in  these  nlaces.     The  slip- 
periness   due    to    greasiness    has    been    worst, 
other  things  being  equal,  where  the  traffic  has 
been  heaviest ;  and  on  days  when  it  was  hard- 
ly safe  to  ride  a  bicycle  on  the  urban  roads, 
or   in   parts   of   main   roads,   where   traffic   is 
increased    by    large    local    contributions,    the 
secondary  roads  have  been  in   a  much  better 
.state,  and   the  tarred   roads  with  light  traffic 
better  still.     Another  cause  of  the  greasiness 
has.  however,  to  be  taken  into  account — name- 
ly, late  retarring,  either  complete  or  in  patches. 
The   tar   which   had   been    only   a   short   time 
on  the  road  worked  up  into  an  emulsion  un- 
der concentrated  traffic  more  readily  than  did 
the  tar  which  had   been   left  long  enough   to 


126 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    \o.  5. 


Sit,  aiul  the  greasini-'ss  was  worse,  because  a 
smaller  anumnt  of  gritty  stiit¥  had  been  workeil 
into  the  tar.  We  do  not  think  that  it  has 
been  usual  to  sharpen  horse  shoes  or  to  put 
in  studs  in  wet  weather,  and  if  the  tarring  of 
roads  is  leading  to  this  being  done,  that  it  is 
a  matter  which  demands  serious  considera- 
tion. Horseshoes  are  sharpened,  not  in  black 
frosts,  as  a  rule,  we  believe,  liut  when  long, 
rimy  frosts  make  hard  roads  become  slippery 
under  the  action  of  traffic,  and  more  espe- 
cially when  partly  melted  snow  is  being  beaten 
into  an  ice  sheet  bv  the  traffic,  or  soft   snow 


has  fallen  to  some  depth;  and,  of  course, 
when  a  hard  frost  begins  at  a  tmie  when  the 
roads  are  very  wet  and  slushy.  Some  roads 
in  the  South  of  England  have  been  very  slip- 
pery in  the  short  frosts  whicli  we  have  al- 
ready had,  and  slipperiness  with  large  quan- 
tities of  greasy  mud  has  given  much  more 
trouble.  Probably  the  main  idea  to  keep  in 
mind  is  the  advantage  of  tarring  early  and 
tarring  only  once,  even  if  that  leads  to  there 
Itein.g  a  few  dusty  weeks  in  the  autumn.  With- 
out giving  up  the  idea  of  forming  a  carpet 
layer    by    successive    coatings,    at    any    rate    in 


flat  country,  the  more  inunediately  useful 
pruiciple  seems  to  Ije  that  of  tarring  early,  and 
lightly,  with  a  view  to  the  tarry  matter  being 
worn  in  and  worn  off  by  the  winter  sufficient- 
ly to  prevent  the  roads  being  considerably- 
more  slippery  than  are  waterbound  roads, 
either  in  frosty  weather  or  in  drizzling,  rainy 
weather.  The  absence  of  heavy  showers  of 
rain  at  intervals  during  drizzling  weather  has 
been  an  unfavorable  feature  of  tlie  late  autumn 
and  early  winter,  and  this  may  be  counted  as 
a  contributory  cause  of  the  unusual  greasiness 
of   the   roads. 


WATER-WORKS      AND      SEWERS      SECTION 


The  Need  of  Well  Considered  Design 

and  Efficient  Operation  of  Sewage 

Disposal  Plants." 

The    general    conclusi(jn     of     sanitarians    is 
that   each   particular   problem   of    sewage   dis- 


rjl.'iiinn  to  tlie  water  supply  of  Chicago;  third, 
the  benefit  of  the  power  development;  fourtii. 
the  effect  of  withdrawing  water  from  Lake 
.Michigan. 

Most  of  the  rivers  in  this  country  are  so 
situated  that  they  will  have  to  serve  as  sew- 
ers    for    all    time.       The    question    before    us 


prepared  with  treatment.  However,  we  be- 
lieve some  treatment  is  required  before  that 
time,  since  the  industrial  wastes  bring  toc> 
heavy  a  load  on  our  available  dilution. 

From  various  e.xperiments  conducted  by 
our  chemist,  Dr.  Lederer,  at  the  39th  St. 
Testing     Station,     the     conclusion     has     been 


Fig.   1  —  Interior  of   Emscher  Tank   at  Atlanta.  Ga..    December,    1911. 


Fig.   2 — Peachtree   Creek   Sprinkling    Filters, 
Atlanta,   Ga.,    Under  Construction,    Dec,   1911. 


posal  must  lie  solved  witli  reference  to  the 
conditions  appertaining  thereto,  in  a  broa<l 
gage  fashion.  The  economic  theorem,  which 
frequently  has  been  overlooked,  is — that  solu- 
tion is  the  best  which  confers  the  greatest 
licnelit  on  the  largest  number  of  people  at  the 
least  cost.  To  illustrate  the  number  of  inter- 
ests concerned,  take  the  case  of  the  Sanitary 
District  of  Chicago,  a  municipal  corporation 
containing   over   2,'i'i"),llOU   peo|)!e.      Here    is    a 


will  be:  How  much  sewage  shoubl  be  per- 
mitted in  a  river?  What  is  the  point  where 
sewage  purification  should  begin  ?  .\nd  to 
what  extent  should  it  be  carried?  In  most 
cases  where  a  water  supply  is  polluted,  the 
purification  of  the  water  is  the  most  imme- 
diate step  to  be  taken,  to  protect  a.gainst  all 
forms  of  pollution.  The  problems  are  broad, 
and  the  policy  to  be  pursued  will,  1  believe, 
necessarily    be    broad,    too.      Injury    to    special 


reached  that  settling  with  a  sewage  (.from 
domestic  sources  in  large  dilution)  makes 
an  improvement  in  the  liquid  of  about  Jo  per 
cent  from  the  standpoint  of  putrescibility, 
when  from  50  to  (iU  per  cent  of  the  suspended 
matter  is  removed.  This  would  enable  us  tt> 
extend  the  capacity  of  tlie  canal  I'j  per  cent 
at  least.  However,  I  feel  that  the  actual  im- 
provement will  be  somewhat  greater  in  our 
case,  since  the   formation  of  sludge  banks  in 


Fig.  3 — Sludge  Drying  Bed,   Peachtree  Creek    Plant. 


Fig.   4 — Intermittent   Sand    Filters.    Brockton,    Mass.,    Operating    in    Winter. 


wide    range    of    economic    factors  to    balance. 

.Tnd    that    l>alaiice    has    not    been  found     yet. 

Tliere    is    first,    the    question    of  the    Illinois 

River,  its  pollution,  fisli  life,  etc.  ;  second,  the 


♦.Abstract  of  paper  by  Langdon  Pearse,  Assist- 
ant Engineer,  the  Sanitary  District  of  Chicago, 
in  ciiarge  of  sewage  disposal  investigation,  be- 
fore niinois  Societj'  of  Engineers  and  Surveyors, 
Jail.    17,    ];)12. 


interests,  as  w-ell  as  by  them,  must  be  balanced 
with  the  questions  of  cost  and  condition. 

Our  problem  in  the  Sanitary  District  is.  to 
e.xtend  the  capacity  of  the  canal  in  the  future, 
when  the  amount  of  water  for  diversion  is 
agreed  upon  by  the  Government.  If  we  se- 
cure lO.liliO  cu.  ft.  per  second,  we  shall  ex- 
haust our  capacity  by  1920,  and  must  then  be 


the  channel  will  be  prevented  by  the  removal 
of  the  settling  suspended  matter. 

.■\Ithough  from  the  standpoint  of  total  cost 
per  capita,  the  ]iurificatioii  to  a  high  degree 
of  a  small  quantity  of  sewage  is  less  costl.v 
than  the  purification,  to  a  less  degree,  of  a 
much  lar.ger  quantity  (in  our  case  four  times 
as  much),  we  are  in  favor  of  beginning  with 
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.i;c  i.Tirtial  i)urilicatioii,  liy  scttlinii.  tu  keeii  the 

j     settling  suspcnclcd  matter  out  ui   tlu-  channel. 

I         Even  thou.sjh  the  cost  of  the   lunscher  tank 

'     be  much  higher  than  for  the  older  sivles  (see 

Eng.  &  Conlg.,   i\'ov.  29,   liHl).   we  "feel   that 

i     in  onr  case  the  e.xpcnditnrc  is  jnsliliecl.   froni 

the   improved   resnlts   we   expect    in    maintain. 

In  other  words  we  helieve  the   l'".nisclier  tank 

],    is  a  most  efficient  means  for  settlini;  the  set- 

'     tling  suspended  matter,  and   for  thonnigh  di- 

•    gcstioii.   imdcr   onr   average   conditions.      Un- 

I     der    some    circumstances,    as    in     the     Stock 

1     Yard.'  and  Packingtown.  1   feel  the  conditions 

■    demand  experiment,  owing  to  the  i)ecnliar  na- 

'  :re  of  the  organic   matter. 

Study   of   the   progress   made    in    the   art   of 
M-uage  disposal  leads  nic  to  believe  that  cer- 
tain liroad   principles   will  always  he  of   serv- 
,    ice.     These  may  be  summarixcd  (  1  ).  the  huild- 
!    ing  of   sewers   with   good    grades   to   produce 
'.    self-cleaning  velocities;    (2),   the  use  of  dou- 
ble-deck   tanks,    separating    the    settling    ma- 
-  terial    and    digesting    the    sludge    in    separate 
compartments:    (.S).  the   treatment   of  the  ef- 
fluent as  required  on  a  sufficient  bacterial  sur- 
face   in    tlie    presence    of    oxygen.      The    im- 
portance  of   velocity   in   the   disposal   of   sew- 
age,   particularly    by    dilution,    has    been    gen- 
erally overlooked  of  late  years.     The  improve- 
ments to  be  made  will   largely  come  through 
re  efficient  operation,  and  the  economies  to 


not  <inly  in  the  auKunit  iji  water  [ler  capita, 
but  alsn  in  the  character  ..|  iIk-  industrial 
wastes,  and  in  other  wav.-i  as  well,  that  it  is 
possible  sometime-;  io  u^e  a  process  success- 
fully m  one  place  which  might  nut  be  at  all 
suitable  111  another.  Von  must  therefore  bear 
carefully  in  miiu!  that  it  is  n.it  safe  to  trans- 
fer, bodily,  the  results  obt.iiiie<l  in  one  local- 
ity to  another  without  ver\  careful  investiga- 
tion of  all  the  circumstances,  not  only  of  the 
watershed  and  sewerage  system,  but  "also  the 
operation  and  maintenance  of  the  disposal 
plant.  ()lten,  in  scrutinizing  printed  results, 
it  is  wise  to  obl.iin  a  knowledge  of  the  char- 
acteristics of  the  men  who  did  the  work,  as 
the  |)ersonal  eipiation  someiinies  cuts  (piitc  a 
ligure  ill  studying  the  accuracy,  as  well  as 
the  honesty,  of  results.  i  am  bringing  this 
point  before  you,  since  the  situation  for  the 
last  few  years  has  been  clouded  by  a  multi- 
plicity of  claims  and  counterclaims,  for  dif- 
ferent processes,  and  will  probably  be  more 
so  in  the  future.  The  principles  should  re- 
inain  clear  cut  throughout,  in  your  mind. 
Hence,  the  problem  resolves  itself  largely  to 
a  (|uestioii  of  the  best  devices,  or  combination 
of  processes,  applicable  to  a  given  case. 

1  deem  it  essential,  for  an  iniprovenient  in 
the  sanitary  conditions  throughout  this  State, 
that  more  be  known  of  the  workings  of  the 
sewage    disposal    plants    which    have    actually 


able  to  visit  a  few  plants,  some  new,  some 
oUl.  .\s  standards  here  are  rising.  1  think 
you  will  be  interested  in  the  pictures  I  have  to 
present,  illustrating  the  most  modern  plant, 
as  well  as  the  care  and  maintenance  of  the 
older  plants. 

Of  the  .\tlanta  plants  I  have  a  few  pic- 
tures (see  l-'igs.  I,  2  and  A).  The  city  has 
been  divideil  into  three  districts,  each  pro- 
vided with  a  sewage  disposal  plant.  They 
were  designed  by  .Messrs.  llering  and  b'uUer. 
The  salient  features  are  a  bar  screen,  witli 
%-in.  openings,  inclined  at  about  Mn°,  an 
open  grit  chamber,  capable  of  l)cing  drained 
from  the  bottom,  followed  by  Emsclier  tanks. 
The  L-fHueut  of  the  tanks  is  to  he  treated  on  a 
roughing  filter,  or  by  a  line  screen  of  the 
W'eand  rotary  type,  before  discharge  on  the 
sprinkling  lllters.  The  material  of  the  lilters 
IS  crushed  granite,  the  cheapest  and  most 
available  material  in  that  region.  I  '  am  in- 
debted to  Major  Clayton,  the  City  Engineer, 
for  the  privilege  of  showing  these  pictures. 

In  order  tn  bring  out,  more  clearly,  the  care 
taken  in  operation  in  the  East,  1  shall  show 
you  the  winter  conditions  on  sand  filters  in 
.Massachusetts,  illustrating  the  two  methods 
in  use  for  operating  sand  lilters  during  the 
winter.  In  the  one  at  Brockton  furrows  were 
made,  see  Eig,  -I ;  on  the  other,  at  Worcester, 
the   surface   material   is   scraped   into    piles   at 


Fig.  5 — Intermittent  Sand   Filters,  Worcester, 

Mass..    Operating    in    Winter. 
(Sho\\'ni^    hillocks    ns    sewage   tilters   :iwa\'.> 


Fig.  e — Inlet  End  of  Sewage  Screen  of  Weand 

Type,  at  Brockton,  Mass. 
(Showing    piiiiip    disehiirge,    id-hiny    gear,    and 
ffeneial   arrangement.) 
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lie  made  in  special  procedures  for  special  con- 
ditions.     For   instance,   the    policy    laid    down 
for    the    Sanitary    District,    is    settling,    to    be 
>wed    later    by    more    thorough    treatment 
sprinkling    filters    or   otherwise.      Now,    it 
be  possilile  to  so  iiandle  the  settled  :.ew- 
.   by  aeration,    or   otherwise,    that   the   ini- 
prnvcmeni    would    suffice   in    our   case,    where 
operating  costs  on  a  large  scale  would  reduce 
the  cost  per  million  gallons.     Such  a  scheme 
might  not  be  at  all  available  for  a  small  town. 
.■\gain,   in    the   question   of   settling   devices. 
The  Emscher  tank,  at  its  present  stage  of  de- 
I  velopment.   gives   a   well    settled   effluent,    free 
frrm   the   deleterious   effect   of   the  unloading 
sludge    which    characterises    the    usual    septic 
I  tank    .if    the   type    developed    some    ten    years 
ago.      The    Emscher   tank   also   gives   a   mini- 
■  mum  .if  sludge,  and  a  sludge  which  will   dry 
readily  on  drying  beds      Various  other  styles 
I'f   tanks   are   l)eing   talked   into   this   country. 
:   instance,  the  Ilamplon  tank,  and  niodifica- 
ns  of  the  older  rectangular  settling  liasins. 
Wliat   merit    there    is    in    these    schemes,   test 
alone    will    show.      Comparative    tests    under 
similar    working   conditions   are   highly   desir- 
able.    Even   on   the   moot   question   of   sludge 
''=;  osal.    the    larger_.  plants    will   be   the   ones 
1  enefit.  if  a  means  can  be  fourd  to  utilize 
sludge     for    commercial ,  purposes.       The 
ill  plants  today  can  find  ample  area  to  dis- 
-  ■    of   their   sludge. 

\  word  of  caution  at  this  time  seems  op- 
r'lune.  It  is  most  important,  in  scrutiniz- 
|ing  the  claims  of  different  installations,  to 
have  a  thorough  knowledge  of  their  working 
capacity,  as  well  as  the  results  obtained  from 
Ithe  analytical  standooint.  -  The  cb;n-acter  of 
sewagvs  varies  so,  abroad  and  in  this  country. 


been  built  during  the  past  ten  or  fifteen  years. 
Practically  nothing  is  known  today.  Some 
have  been  abandoned.  Some  are  struggling 
along  without  any  attention,  givmg  indiffer- 
ent results.  One  of  the  most  valuable  fea- 
tures of  the  work  of  the  State  Water  Survey, 
or  Board  of  Health,  should  be  a  survey,  or  a 
series  of  tests,  of  the  different  plants,  extend- 
ing over  24  hours  or  more,  in  each  case,  in 
order  that  their  characteristics  might  he  de- 
termined. The  time  is  quickly  coming  when, 
in  many  cases,  the  existing  facilities  will  not 
be  adequate,  and  extensions,  or  entire  re- 
building, in  accordance  with  modern  practice, 
will  beciime  necessary.  Care  and  attention 
are  vital. 

The  te^ts  of  a  sew-age  disposal  plant  arc 
exacting  when  the  data  for  comparison  are  to 
be  obtained.  Mere  clearness  o-f  efifluen'.  or 
lack  of  odor,  do  not.  of  themselves,  indicate 
that  a  plant  is  working  well.  In  seme  cases, 
as  for  instance,  a  coarse  grained  sprinkling 
filter,  a  very  clear  effluent  long  maintained, 
may  indicate  trouble  in  the  filter;  in  other 
words,  retention  of  the  solids  which  should 
be  unloaded.  Exact  data  are  required— the 
population  handled  per  acre,  and  per  cubic 
vard  of  material,  the  quantity  of  sewage,  the 
strength  of  the  sewage,  as  indicated  by  chem- 
ical analvses.  as  well  as  the  physical  construc- 
tion of  the  plant  and  its  operation  and  main- 
teiiarce.  Of  the  character  of  the  elfluent,  the 
nitrification  and  the  putrescibility  test  (as 
made  with  methylene  blue)  are  very  good  indi- 
cators bacterial  results,  in  sewage  disposal, 
are  of  minor  importance,  and  at  present  can 
onlv  be  secured  bv  the  liberal  use  of  chloride 
of  lime  as  a  sterilizing  agent. 

On  a   recent   trip  through  the   East,   I   was 


the  beginning  of  winter  to  form  a  series  of 
hillocks  which  support  the  ice-sheet,  see  Fig. 
•").  The  Brockton  sand  filters  are  run  with 
very  slight  preliminary  treatment.  Recently 
a  rotary  screen,  of  the  Weand  type,  similar 
to  the  one  at  Reading.  Pa.,  has  been  installed, 
see  F'ig.  (i.  On  a  fresh  sewage  from  a  popu- 
lation of  about  lin.OOn  people,  the  screen  is 
able  to  remove  a  considerable  amount  of 
ccarsc  suspended  matter,  far  more  than  would 
be  possible  on  an  area  as  large  as  that  of  the 
Hi)th  St.  Pumping  .Station.  The  use  of  the 
screen  has  improved  the  operation  of  the  beds. 
.^t  Worcester,  the  sewage  is  treated — one- 
fourth  by  a  short  period  of  sedimentation 
followed  by  intermittent  filtration  on  santl 
beds;  the  other  three-fourths  by  chemical 
precipitation,  using  lime.  The  sludge  is  col- 
lected from  shallow  settling  basins  into 
sludge  reservoirs,  allowed-  to  settle,  and  i< 
then  filter-pressed  with  the  addition  of  a 
.-^mall  amount  of  lime  to  make  the  pressing 
more  easy.  The  resulting  cake  is  dumped  on 
vacant  land.  .-Xn  experimental  plant  is  also 
in  operation,  comprising  Emscher  tanks  and 
sprinkling  filters,  from  which  interesting  re- 
sults are  to  be  expected.  The  sewage  of  Wor- 
cester is  strong,  and  contains  a  deal  of  acid 
waste  from  the  large  w'ire  mills.  The  pic- 
tures of  the  Worcester  and  Brockton  works 
are  shown  through  the  courtesy  of  Mr.  Gault, 
Con-niis=ioner  of  Sewers  of  Worcester  and 
of  Mr.  F'eltcn,  City  Engineer  of  Brockton. 

In  conclusion,  I  would  pfiint  ou'  that  today, 
in  the  East,  the  most  pressing  problem  seems 
to  be  to  determine  the  economic  alignment 
of  sewage  disposal,  particularly  where  water 
supply  and  sea-food  are  concerned,  rather 
than   the  manner  of  treatmert. 
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Diagrams    for     Determining     Friction 
Loss  in  New  Cast  Iron  Pipe.--= 

Diagram  for  Friction  Loss  in  .VfU'  Straight 
Cast  Iron  P(>f7.— Calculations  for  friction  loss 
in  pipes  are  at  best  somewhat  uncertain,  since 
the  properties  of  flow  are  more  or  less  in- 
definite. Tlie  roughness  of  tlie  pipe,  the  work- 
manship in  laying,  and  other  variations  in 
hydraulic  conditions  act  to  give  rather  wide 
variation  of  flow  under  tlie  same  head.  This 
is  shown  in  the  results  of  carefully  made  ex- 
periments which  are  accepted  as  standard 
work.  Moreover,  the  difficulty  of  making  e.x- 
periments  on  pipe  of  medium  and  large  dia- 
meters at  high  velocities  has  prevented  the 
accumulation  of  as  complete  a  set  of  data  as 
could  be  wished.  The  best  that  can  he  done 
is  to  use  the  formulas  and  tables  which  most 


i-.  the  head  lost  in  friction  in  1  ft.  of  pipe,  d 
IS  the  diameter  in  feet,  and  v  is  the  velocity 
in  feet  per  second;  f  is  a  factor,  depending 
upon  the  size  and  roughness  of  the  pipe,  and 
varying  with  the  velocity  of  the  water;  g  is 
the  acceleration  of  gravity  in  feet  per  second 
per  second.  The  values  of  the  coffiecient  f  used 
in  preparing  the  diagrams  are  those  given  in 
iVlerriman's  Treatise  on  Hydraulics.  For  the 
sizes  above  6  ins.  the  results  are  substantially 
the  same  as  mav  be  obtained  from  the  formu- 


la,  loss   in    100   ft.  =  0.044 - 


d'  •"• 


The     results 


for  pipe  of  sizes  8  to  24  ins.  agree  very  closely 
with  those  obtained  from  the  tables  of  Wil- 
liams and  Hazen  for  a  pipe  after  approximate- 
ly three  years  of  service  and  also  with  the  re- 
sults of  the  excellent  diagram   given   in  Tur- 


Ellis  and  Howland  tables  and  by  the  Darcy 
formula.  A  further  difference  is  that  these 
tables  and  formulas  assume  the  head  lost  to 
vary  as  the  square  of  the  velocity,  or  nearly 
as  the  square,  while  the  diagrams  use  1.8 
power.  It  seems  that  for  high  velocities  Ellis 
and  Howland  and  Darcy  give  a  lost  head 
which  is  higher  than  experiments  show.  The 
excellent  form  of  the  Ellis  and  Howland 
tables,  as  presented  in  the  catalogs  of  the 
Addyston  Pipe  &  Foundry  Company,  R.  J. 
Wood  &  Co.,  and  others,  and  the  convenience 
of  Weston's  Tables,  which  are  based  on  the 
Darcy  formula,  have  made  these  two  sets  of 
tables  favorites  for  general  use.  It  must  be 
borne  in  mind,  however,  that  for  sizes  above 
6  ins.,  the  lost  head  given  by  them  is  high  at 
the    higher    velocities. 

Diagrams   for   Velocity   Head   and    Loss   in 
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Fig.   1 — Loss  of   Head    in   New  Straight  Cast    Iron    Pipe. 


o 

Cj 

o 

o 

o 

p 

01 

O 

o 

o 

o 

o 

Q 

l") 

c> 

C) 

o 

O 

o 

o 

O 

o 

C) 

C) 

<M 

•0 

>t 

<o 

« 

»3 

«> 

o 

IN 

G/JL  L  0N5 

PER 

MINUTE 

DISCHARGE 
Fig.  2 — Loss  of   Head   in    New  Straight   Cast   Iron   Pipe. 


closely  conform  to  well  established  data.  For- 
tunately, it  IS  generally  not  necessary  to  know 
the  friction  loss  within  close  limits. 

In  Figs.  1  and  2  the  loss  of  head  in  feet 
per  100  ft.  of  new  straight  cast-iron  pipe  for 
the  discharge  indicated  by  the  abscissas  has 
been  plotted  to  logarithmic  scale.  Fig.  1  is 
for  pipe  having  internal  diameters  from  3  ins. 
to  10  ins.  and  Fig.  2  for  pipe  having  internal 
diameters  from  8  ins.  to  24  ins.,  though  the 
extreme  sizes  in  each  diagram  have  little 
range  of  discharge.  With  a  little  practice, 
interpolation  between  lines  may  be  made 
fairly  accurately. 

These  diagrams  are  based  upon  the  general 

fl     v= 
formula  for  pipe  friction,  li  '-= where  h 


•Abstract  of  paper  by  Prof.  A.  N.  Tafbot  and 
M.  L.  Enger,  before  the  Illinois  Water  Supply 
Association. 


ncaure  and  Russell's  Public  Water  Supplies. 
They  also  agree  with  the  formula  of  Unwin. 
a  noted  English  authority.  The  value  found 
by  the  tables  and  diagrams  just  referred  to 
do  not  differ  from  the  values  given  by  the 
diagram  of  Fig.  1  and  2  for  the  sizes  named 
by  more  than  about  5  per  cent.  It  may  be 
noted  that  this  difference  is  much  less  than 
the  variation  in  the  results  of  experiments 
made  at  different  times  and  places,  and  that 
a  far  greater  difference  may  be  expected  with 
slight  changes  in  the  condition  of  roughness  of 
the  pipe.  For  sizes  smaller  than  8  ins.  the 
agreement  of  the  several  formulas  is  not  so 
close.  It  is  believed  that  the  diagrams  con- 
form as  closely  to  the  results  of  experiments 
as  any  tables  which  have  been  published. 

The  values  for  head  lost  given  by  the  dia- 
grams for  sizes  from  8  to  24  ins.  diameter 
are  generally  smaller  than  those  given  by  the 


Elbows  and  Tecs. — In   Fig.  3  are  plotted  val- 

v" 
ues  of  the  velocitv  head  —  corresponding  to 

2g 
discharges  in  gallons  per  mimite  through  pipes 
having  internal  diameters  of  8,  10.  12.  14,  16 
and  18  ins.  Although  the  scale  is  small,  the 
values  may  be  obtained  with  sufficient  accuracy 
for  ordinary  uses. 

With  an  assumed  coefficient  of  entrance 
head,  m,  this  diagram  may  also  be  used  for 
finding  the  loss  at  entrance  by  merely  multi- 
plying the  velocity  head  for  the  given  dis- 
charge by  the  assumed  coefficient.  For  or- 
dinary forms  of  entrance  this  coefficient  may 
be  expected  to  be  about  0.5,  but  it  is  not  un- 
common to  use  1.0  for  the  coefficient,  expect- 
ing that  the  larger  value  will  cover  other 
losses. 

Figure  3  also  gives  the  loss  of  head   in  el- 
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bows  of  six  sizes  for  given  discharges  in  gal- 
lons per  minute.  The  upper  diagram  is  lor 
elbows  having  a  radins  of  curvature  of  axis 
of  elbow  equal  to  l.-'i  diameters  and  the  lower 
diagram  for  elbows  having  a  radius  equal  to 
3  diameters.  The  values  are  those  selected 
by  the  Cnmmiltee  on  Water  Service  of  the 
American  Railway  Engineering  and  Mainten- 
ance of  Way  Association  as  representing  the 
maximum  results  of  tests.  Few  data  on  large 
sizes  and  liigh  velocities  are  available,  but  the 
values  given  in  the  diagrams  arc  probably 
conservative,  and  may  be  used  until  sup- 
planted  by   more  trustworthy   information. 

Figure  .3  also  gives  the  loss  of  head  in  tees 
of  six  sizes  for  given  discharges  per  minute, 
as  presented  by  the  Committee  on  Water 
Service.     Information  on   the  hydraulic  prop- 


Some  Engineeru:^   .  .....lems  Connect- 
ed With  Biological  Sewage  Treat- 
ment in  Canada— The  Leth- 
bridge  Designs." 
All  recent  research  and  experimental  work 
on   sewage    disposal,   together   with   collection 
and    classihcation    ..f    practical   data,   point   to 
certain   delmed   principles   which   are  now  be- 
ing held  in  common  by  most  authorities.  The 
subject   of   sewage  disposal,   instead   of   being 
conglomerate,  may  be  said  to  be,  at  least,  ap- 
proaching the   crystallized   stage. 

Prominent  among  the  engineering  problems 


^  S  ^  S  5 

^  i\j  .<5  >  ifj  «  i<  ^ 
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Fig.   3 — Diagrams  for  Velocity   Head  and  for 
Loss   of   Head   in    Elbows  and   Tees. 


ertic.-.  Oi  tec-  i>  even  more  incomplete  than 
for  elbows,  but  the  diagrams  probably  give 
the  be«t  results  now  available. 


U.  S.  River  and  Harbor  Work  in  Prog- 
ress.— In  an  address  before  the  National 
Rivers  and  Harbors  Congress  in  December 
last.  Brig.-Gen.  William  H.  Bixby,  Chief  of 
Engineers,  U.  S.  Army,  gave  the  following 
summary  of  river  and  harbor  work  in  prog- 
ress under   Federal   direction : 

Few   people   realize   the   amount   of   river  and 
harbor    improvement    work    already    adopted    or 
under    consideration    by    the    Federal    Congress. 
To  complete   the   proiects  already  favorably   re- 
ported  by   the   United    States   Engineer  Depart- 
ment and  already  adopted  by  Congress  will   re- 
quire the  further  appropriation  and   expenditure 
of  over  $200,000,000.      In   addition,    the    Engineer 
Department    has    already      recommended      about 
J30,0fi0,OO0    worth    of   new    work    which    has    not 
yet    been    adopted    by    Congress,    and    which    is 
therefore  as  yet  entirely  without  appropriation. 
The  preliminary  examination  and  survey  reports 
;  ordered  by   the   last   two   river  and   harbor   bills 
I  will  be  presented  to  Congress  at  its  coming  ses- 
sion   with    recommendations    for    prelects     (in- 
cluding  those    for    canats    along   the    coast    from 
I  New  England  to  Texas)  which  will  probably  to- 
tal  about    .?90, 000,000   worth  of     new     additional 
i  work,  and  many  of  these  projects  will  probably 
receive    favorable    action   by   Congress.      All    to- 
1  taled  together  there  are,  therefore,  nearly  $320,- 
I  OOO.OOO  worth   of  projects  already  or  soon   to  be 
before   the   country.      Even   at   the   rate   of  $40,- 
!  000,0011  per  year  every  year.  It  will  take  at  least 
■  eight  years  of  consecutive  annual  river  and  har- 
I'bor   bills    to    complete    appropriations    for    these 
1  projects   already   started   or   called    for. 
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Fig.    1— Longitudinal     Section     of     the    Leth- 

bridge.    Alberta,    Sludge    Sedimentation    and 

Separation    Tank. 

affected  by  recent  scientific  investigation  are 
the  following : 

(1).  The  immediate  removal  of  settled  sol- 
ids from  contact  with  the  fresh  flowing  sew- 
age, so  as  to  avoid  a  septic  liquid,  and  yet  ob- 
tain all  the  benefits  due  to  a  septicizcd  sludge. 

(2).  The  equal  distribution  of  a  settled 
sewage  liquid  over  the  surface  of  a  filter  bed. 


basin.  The  capacity  of  the  sludge  basin  is 
made  equal  to  three  months'  storage  of  sludge 
at  80  per  cent  of  water.  The  gases  given  off 
from  the  putrefying  sludge  rise  and  impinge 
against  the  under  surface  of  the  apron  and 
follow  up  the  inclined  plane,  and  are  drawn 
off  by  vent-pipes  to  the  outside  of  the  tank. 
The  overlap  of  the  apron  over  the  forward 
base  makes  it  impossible  for  the  septicizcd 
sludge  or  its  products  to  come  into  contact 
with  the  siipernatent  sewage  liquor  in  the 
setlimcntation  area.  ■" 

UISTRini'TION   OF  SEW'.\CE. 

The  equal  distribution  of  sewage  liquor  over 
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Concrete  floor  Field  Pipes 

Fig.  2 — Method  of  Draining  Sprinkling  Filter 
Floor    to    Center. 

the  whole  surface  of  a  liltcr,  and  at  the  same 
time  the  avoidance  of  saturation,  has  pre- 
sented a  somewhat  difficult  problem  to  the 
sanitary  engineer.  The  contact  bed  was  the 
first  attempted  solution.  That  every  particle 
of  the  filter  media  came  into  contact  wjth  the 
sewage  was  ensured  by  simply  filling  the 
filter.     This,    unfnrttinately,   also   ensured    the 


r-fo5t  toCc-  . 


Eng.VContg.  Effluent  Pipe -■' 

Fig,  3 — Method  of  Carrying   Roof  Over  Sprinkling   Filters,  Utilizing   Revolving   Distributor. 


avoiding    saturation    and    the    consequent    ex- 
clusion of  air. 

(3).  The  protection  of  various  parts  of  a 
biological  sewage  plant  from  frost  conditions. 

REMOV,\L   OF   SOLIDS. 

Last  year  in  designing  sewage  disposal 
works  for  the  city  of  Lethbridge  the  author, 
with  reference  to  separation  of  suspended 
solids,  determined  to  meet,  as  far  as  possi- 
ble, the  following  problems:  (a)  The  max- 
imum removal  of  suspended  solids,  (b)  The 
immediate  separation  of  the  settled  solids 
from  contact  with  the  supernatent  liquid  in  the 
sedimentation  area,  (c)  The  production  of 
septicizcd  sludge  and  the  production  of  a  non- 
septic  settled  liquor.  It  is  considered  that 
these  problems  are  solved  in  the  "Lethbridge" 
tank,  which,  under  this  name,  has  been  pat- 
ented. 

Referring  to  the  sketch.  Fig.  I,  it  will  be 
seen  that  the  tank  is  of  the  usual  rectangular 
shape.  -A.  sludge  apron  projects  into  the  tank, 
overlapping  a  sludge  storage  basin.  The  apron 
is  given  a  steep  grade  to  allow  settled  solids 
to  slide  to  the  forward  base;  the  forward 
base  is  also  given  a  steep  grade  to  allow 
solids  to  gravitate  to  the  sludge  storage  basin. 
The  apron  and  forward  base  are  lined  with 
wire  reinforced  glass  for  the  purpose  of  re- 
ducing friction  and  ensuring  immediate  de- 
livery  of   the   settled   solids   into   the    sludge 

♦Abstract  of  paper  read  before  the  Canadian 
Public  Health  Association.  December,  1911,  by 
T    Aird  ^r^lrrav;  M.  Can.  Soc.  C-  E. 


total  exclusion  of  all  air,  and  enabled  the 
Royal  Commission  to  report  that  collected 
data  proved  that  a  cubic  yard  of  filtering 
media  in  which  air  is  constantly  present  will 
oxidize  twice  as  much  sewage  as  a  cubic  j'ard 
in  a  contact  bed. 

Various  designs  of  distributors  to  provide 
a  continuous  sprinkling  of  sewage  over  the 
filter  area  have  been  put  on  the  market,  and 
have  given  the  name  of  "sprinkling"  or  "per- 
colating" filter  to  such  types.  Distributors 
may  be  divided  into  "fixed  sprays,"  "revolving" 
or  "traveling"  distributors. 

Fixed  sprays  have  been  used  more  general- 
ly in  .America,  and  revolving  or  traveling  dis- 
tributors in  Great  Britain.-  There  is  a  decid- 
ed tendency  to  adopt  the  latter  type  in  prefer- 
ence to  the  former.  With  fixed  sprays  it  is 
practically  impossible  to  obtain  equal  rates  of 
distribution.  As  a  rule,  only  from  80  to  90 
per  cent,  and  sometimes  less,  of  the  filter  area 
is  in  operation.  Further,  fixed  sprays  are  apt 
to  cause  an  odor  nuisance  by  the  liberation 
of  gases. 

It  has  been  felt  that  moving  distributors  are 
more  likely  to  be  affected  by  frost  conditions 
than  fixed  sprays.  However,  the  cities  of 
Moscow  and  St.  Petersburg  have  lately  adopt- 
ed these  types,  and  in  the  Canadian  West, 
Regina.  Lethbridge  and  Calgary  are  also 
adopting  them,  while  Moose  Jaw  and  Swift 
Current  are  adopting  the  fixed  Stoddart  type. 
Comparative  efficiency  data  will  be  collected 
as  soon  as  possible  with  reference  to  frost 
conditions  in  this  country. 
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The  (|Ut'stiiiii  of  avoiding  saturation  is  one 
of  extrc-nic  nnportance  in  connection  with  a 
sprinkling  tilter.  Filtering  material  in  its 
voids  has  two  capacities,  viz..  its  water-retain- 
ing and  air-containing  capacity.  Water-retain- 
ing capacity  is  obtained  by  filling  a  tilter  with 
a  measured  quantity  of  water  to  saturation, 
measuring  the  quantity  run  off,  the  difference 
representing  the  amount  retained  by  adhesion. 
.■\ir  capacity  is  represented  Ijy  the  measured 
quantity  run  off.  The  liner  the 
filter  material,  the  less  will  be  the  air 
capacity,  anil  the  coarser  the  filter  ma- 
terial, the  less  will  lie  the  water-retaining  ca- 
pacitv.  h'iltering  material  may  be  so  fine  that 
practically  no  oxidation  will  take  place.  On 
the  other  hand,  the  air  capacity  may  be  sn 
great  that  no  greater  efficiency  in  oxidation 
will  take  place  than  liy  spraying  the  sewage 
through  an  equal  area  of  atmosphere. 

In  a  well-constituted  biological  tilter  three 
processes  take  place,  viz..  retention,  absorption 
and  oxidation.  .\ii  equilibrium  must  be  main- 
tained, otherwise  immediate  ditficulties  arise. 
At  equilibrium  a  filter  is  capable  of  lasting  14 
to  lli  years  without  renewal.  The  choice  of 
filtering  material  relative  to  size  and  char- 
acter forms  one  of  the  most  important  |irob- 
lems  in  connection  with  liiological  sewage 
treatment.  No  fi.xed  rule  can  be  laid  down. 
Everything  depends  upon  the  character  of  the 
sewage  and  the  efficiency  of  the  primary  re- 
moval of  suspended  solids.  It  may,  however, 
be  taken  that  with  a  domestic  sewage  of  aver- 
age strength,  representing  a  per  capita  water 
supply  of  50  gals.,  a  well-settled  liquor,  from 
which  from  60  to  70  per  cent  of  the  solids 
have  been  removed,  may  be  treated  on  per- 
colating filters  at  the  rate  of  150  gals,  per 
cubic  yard  of  filter  area  with  material  rang- 
ing from  2  to  S  ins.  in  cube. 

FROST    rROliI.E.VI. 

The  question  of  frost  interference  appears 
to  trouble  many  minds  in  this  country.  Well, 
we  have  frost,  and  we  have  got  to  have  sew- 
age disposal.  If  it  is  possible  to  overheat 
houses,  hotels  and  railway  cars,  it  may  also 
be  possible  to  spare  a  little  of  this  superheat 
to  warm  up  a  filter  bed.  The  question  is,  does 
the  biological  treatment  of  sew-age  lend  itself 
to  a  cold  climate?  It  certainly  does,  because 
it  occupies  less  area  than  any  other  system, 
fivery  part  can  be  easily  roofed  in,  from  the 
detritus  chamber  to  the  final  humus  basin. 

Certain  modifications  in  structure  are,  how- 
ever, advisable.  For  instance,  on  referring  to 
the  sketch  of  the  percolating  filter  designed 
for  Lethbridge,  see  p'ig.  2,  it  will  be  observed 
that  the  usual  method  of  draining  to  the 
perimeter  into  an  open  channel  is  departed 
from,  and  the  sul>-drainage  is  taken  to  the 
center  of  the  filter.  Also,  it  will  be  noted 
that  an  improvement  has  been  effected  in  the 
design  of  the  central  drum  of  the  distrilnitor 
by  enlarging  it  so  that  a  stationary  metal 
standard  is  carried  through  to  carry  an  iron 
structural  roof,  see  Fig.  3.  The  latter  con- 
trivance reduces  the  roof  cost  by  40  per  cent. 

The  best  form  of  covering  for  the  detritus 
and  sedimentation  chambers  will  usually  be 
met  by  providing  reinforced  concrete  roofing, 
either  arched  or  beamed,  while  the  filters  can 
be  cheaply  covered  with  iron  constructional 
frame  work  and  timber  or  corrugated  iron 
roofing. 

The  question  of  the  necessity  or  otherwise 
of  artificial  heat  cannot  yet  be  answered,  as 
we  have  no  data  in  the  colder  parts  of  Canada, 
as  yet.  It  may  be  possible  to  do  without  ar- 
tificial heat  wdien  we  consider  that  sewage  is 
usually  delivered  at  about  42°  F. 

In  conclusion,  let  us  remember  that  any 
biological  system  for  the  treatment  of  sewage 
will  do  only  so  much  and  nothing  more.  By 
ditritus  chambers  and  sedimentation  tanks  a 
large  proportion  of  the  solids  can  be  retained, 
and  have  to  be  dealt  with  subsequently.  By 
biological  filtration  the  settled  liquid  can  be 
rendered  non-putrescible.  Do  not  e.xpect  a 
more  clarified  effluent  from  the  filter  than  the 
influent.  The  object  of  the  filter  is  not  to 
clarify,  but  to  oxidize.  A  clarified  efHuent 
means  the  retention  of  the  20  to  30  per  cent 
of  solids  not  retained  by  the  sedimentation 
tank  and  the   eventual  chokage   of  the   filter. 


A  g'l.id  filter  effijuent  should  show  an  apparent 
amount  of  solids  in  the  form  of  humus,  which 
is  easily  settled  out. 

It  is  important  to  remember  that  the 
effluent  is  not  yet  fit  to  turn  into  a  water 
source  used  as  a  domestic  supply.  .\11  that 
has  been  done  is  to  remove  that  which  will 
cause  an  aesthetic  nuisance.  The  pathogenic 
nuisance  yet  remains,  and  the  germs  of  dis- 
ease particularly  associated  with  sewage  can  be 
eliminated  only  by  disinfection  or  a  further 
effort  in  the  shape  of  sand  filtration.  What 
has  been  done  is  to  obtain  an  effluent  which 
can  be  easily  and  economically  rendered  non- 
pathogenic. 

An    Improved   Water    Meter    Box. 

(  STAFF    .\RTICLE.  ) 

-\  sketch  of  the  driveway  pattern  of  the 
.Andrews  Meter  Box  is  shown  in  the  accom- 
panying cut.  The  box  is  made  in  three  sec- 
tions, a  base  section,  top  section,  and  lid.  It 
is  made  of  cast  iron  coated  with  asphaltum 
dip. 

This  box  is  made  in  two  st\  les :  one  for 
use  in   lawns  and  parking,  and   the  other   for 


Improved  Water  Meter  Box. 

use  in  pavements,  driveways  and  sidewalks. 
The  base  section  is  the  same  in  the  two  types. 
This  facilitates  a  change  in  types  if  that  be- 
comes necessary.  The  base  section,  which 
contains  the  meter,  is  supported  on  wide 
flanges,  and  is  independent  of  the  risers  be- 
tween which  the  meter  is  set.  Drainage  of 
the  box  is  provided   for. 

The  upper  section  of  the  lawn  box  covers 
the  top  of  the  base  section  like  a  lid.  A  rect- 
angular extension  from  the  center  of  this  lid 
extends  to  the  ground  surface.  This  opening 
is  closed  by  means  of  a  loose  fitting  wood 
plug  surrounded  with  felting.  The  upper  sec- 
tion of  the  sidewalk  box  is  separated  from 
the  lawn  section  by  an  8x12  in.  board,  with  felt 
around  its  edges.  This  construction  protects 
the  meter  from  frost.  Tlie  base  section  is 
made  of  two  depths,  12  ins.  and  18  ins.,  for 
use  in  warm  and  cold  latitudes.  For  very  cold 
climates  a  telescoping"  extension  top  is  pro- 
vided. This  box  was  placed  on  the  market 
recently  by  the  Modern  Iron  Works  of 
Quincy.    111.' 


A    Method    of   Waterproofing    Sewers 
Successfully  Employed  at  Sum- 
mit. N.  J. 

('ontriliutecl  by  John  S.  Stiger,  Cit.\-  Kiigineer. 

Experiments  were  made  by  the  writer  dur- 
ing the  winter  of  1000-10  on  waterproofing 
sewers.  These  e.xperiments  resulted  in  get- 
ting a  flexible  water-tight  joint  material  that 
would  remain  water-tight  under  pressure 
when  deflected  to  a  very  great  degree.  This 
property  is  of  great  value  not  only  in  lessen- 
ing the  liability  to  injury  of  the  joint  wdieu 
constructing  the  sewer  but  later  when  settle- 
ment is  so  apt  to  occur.  This  material, 
known  as  Jointite,  manufactured  by  the  Mar- 
bleoid  Co.  of  New  York  City,  is  heated  to  a 
temperature  of  400°  or  more  and  .poured  into 
joints  in  similar  manner  to  lead  and  can  be 
safciv  handled  in  all  kinids  of  weather  with- 
out danger  of  cracking  tile  or  of  poor  results. 

One  of  the  peculiarities  of  the  material, 
w'hich  is  of  great  value,  is  that  it  adheres  to 
a  wet  pipe  apparently  dispelling  moisture  in 
the  form  of  vapor  produced  by  the  heat  of 
the  mixture.  I  have  oft.en  in  my  work  at 
.Summit  poured  joints  in  from  4  to  fi  ins.   of 


water  with  apparently  the  same  good  results 
as  if  poured  on  dry  pipe.  Lines  so  run  stooil 
both  an  outside  and  inside  water  test.  How- 
ever, I  do  not  of  course  advise  pouring  joints 
in  water  wdiere  it  is  practical  to  pump,  which 
is  usually  the  case,  and  in  fact  almost  always 
necessary  in  order  to  handle  the  excavation 
economically.  On  8  in.  deep  and  wide  socket 
tile  pipe  I  specify  3  lbs.  of  compound  to  a 
joint  and  as  the  cost  of  the  material  is  $10.5' 
per  ton  or  5M,  cts.  per  pound  it  would  make 
the  cost  of  these  water-tight  joints  including 
labor  of  running,  about  7  cts.  per  foot,  or 
slightly  less  than  $370  per  mile.  Engineers. 
differ  as  to  the  cost  of  cement  joints  but  t 
think  all  will  agree  with  me  that  $100  per 
mile  would  be  a  very  low  estimate.  Thi.^ 
makes  the  additional  cost  of  $27n  per  mile  for 
sewers  that  will  remain  water-tight  under  all 
conditions,  as  I  have  proven  during  the  past 
two  years  on  over  twelve  miles  of  sewers  laid 
throughout  the  city  of  Summit. 

As  half  the  sewage  in  Summit  has  to  be 
pumped,  I  estimate  that  the  saving  in  cost 
of  pumping  alone  would  pay  the  addi;ionaI 
cost  of  water-tight  joints  in  less  than  five 
years.  Based  on  the  average  infiltration  of 
140  miles  of  sewers  throughout  the  small 
towns  in  Massachusetts,  as  reported  by  Mr. 
Kennith  Allen,  of  4n,00ii  gals,  per  mile  daily, 
the  cost  of  pumping  this  infiltration  would 
amount  to  as  much  in  one  year  and  two 
months  as  the  additional  cost  of  making  tight 
joints.  Summit's  infiltration  is  much  less 
than  most  towns  owing  to  the  hill"  or  rolliiiu 
surface  and  porous  sub-soil,  therefore  it  woul'^ 
be  less  important  to  make  water-tight  sewc  - 
here  than  in  most  towns,  were  it  not,  as  i 
have  already  stated  that  we  have  to  pump 
half  our  sewage  and  are  also  limited  to  ca- 
pacity in  joint  trunk  sewer.  However,  nearl} 
all  towns  are  either  similarly  situated  or  have 
purification  plants  wdiich  make  it  equally  im- 
portant to  prevent  infiltration  owing  to  the 
additional   cost   of   treating. 

I  would  further  state  as  my  experience  tha' 
in  quicksand  work  or  in  any  ground  wheri 
imich  water  is  encountered,  it  is  not  oni; 
better  but  cheaper  to  use  Jointite  than  cemeiu 
if  only  sufficiently  tight  joints  are  desired  to 
prevent  quicksand  enterin.g  through  them.  In 
all  work  at  Summit  I  specify  Jointi'e  wdiether 
in  wet  ground  or  dry,  as  1  consider  it  as  im- 
portant to  prevent  the  sewage  from  getting 
(lut  and  polluting  the  subsoil,  as  to  keep 
ground  water  from  coming  into  the  sewer.  I 
have  found  in  several  cf  our  old  sewers  that 
joints  made  in  drv  ground  were  not  onl> 
polluting  the  subsoil  in  dry  times,  but  wci 
getting  a  large  anKnnt  of  infiltration  during 
the  wet  months  and  in  the  dry  time  the 
sewer  gets  very  foul  owing  to  lack  of  water 
to  carry  the  solid  and  waste  materials  down 
the  line. 


Construction  of  Levee  at  East  St.  Louis. 

— Vale  &  Reagan,  contractors  of  Chicago,  ar^ 
engaged  in  the  construction  of  the  East  Sidi 
Levee    at    East    St.    Louis.    Mo.     Their    w'ork 
consists   of   widening  the   present   levee    from' 
15  to  40  ft.  top  width.     The  material  used  is 
clay  and  this  material  is  obtained  by  making     : 
a   railwav  haul  of   some  22  miles.     The  con-    ,i 
tractors  are  using  80  automatic  Western  Dump     i 
cars  for  the  work,  which  are  loaded  bv  a  70--     i 
ton    Bucyrus    shovel.      The    railway    company     j 
riins  tfie  40  car  trains  onto  a  side  track  at  the-    ' 
levee,    from   which    they   are    handled    by    the 
contractors'  locomotive. 

Explosives. — According     to     the     revised'    i 
regulations    for    the    transportation    of    ex-      : 
plosives  issued  by  the  Interstate  Comtuerce 
Commission   in   January,   1912,  shippers  are 
required  to  inform  themselves  as  to  the  re- 
quirements as  in  case  of  other  laws.     It  i-~ 
necessary    therefore,    for    shippers    of    dan- 
gerous   articles   to   purchase   copies   of   the- 
regulations,   as   the    carriers   are   no   longer 
required    to    furnish    these    free    of    charge 
.\    number   of   publications    have   been   pre 
pared   by  the  bureau   and   such   of  these  a- 
desired  may  be  secured  through  Col.  E.  W 
Dunn,  chief  inspector.  Bureau  of  Explosives. 
M  Vesey  street,  N.  Y. 
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DRAINAGE    AND     trriqaTION    SECTION 


Methods  of   Preparing   Land   and   Ap- 
plying Water  for  Irrigation. 

(SIAIF     AKTK  I.K.  ) 

Must  laiul  lias  tii  li^'  prcpareil  I'm-  inigatiiii. 
The  natural  irregularities  have  tn  he  siiiiiotlieil 
down  and  the  surface  hroughl  t.i  uuifonn 
slopes  and  levels.  In  cases,  heav\  clearinji 
from  trees  and  stumps  is  necessary.  .More 
frei|uently,  however,  clearing  involves  only 
the  removal  of  small  growths  like  sage  hrusii 
and  mesquite.  It  is  seldom  that  no  clearing 
is  rei|uir^d.     When  the  land  has  heen  cU'are.l 


engnieerng  |.r..hlcms  of  ihc  hrst  iniiiorlanc. 
1  hat  they  arc  prohlems  which  even  vet  arc 
left  largely  i..  the  irrigat.-r  does  not'  lessen 
their  engineering   nature. 

In  this  series  of  articles  u  is  proposed  (o 
coMsuler  prevailing  practice  in  the  prepara- 
tion ot  land  lor  irriga'.i.n  and  in  inethnds  of 
api)lyiiig  irrigalnig  water  t..  land.  Tractice  in 
the  L  lilted  States  will  he  ah.ne  considered. 
Many  .,i  the  data  given  are  l>v  no  means 
new  and  sonic  of  the  infi.rmaticin  is  elemen- 
tary l.Mt  we  helicvc  that  these  data  and  this 
nilcirinalicMi  arc  of   such   v.ihie  as   to  warrant 


Fig.    i — Typical   Sage  Brush   Plain,  Yakima    Valley,    Washington. 


and  "leveled"  the  method  of  applying  the 
water  has  to  he  worked  out  wish  equal  care 
to  meet  the  main  controlling  conditions.  These 
are  the  manner  in  which  the  water  is  deliv- 
ered, the  climate,  the  character  of  the  soil. 
the  nature  of  the  land  surface,  and  the  char- 
Jicter  and  variety  of  the  crops. 

I'lrmerly  in  America,  irrigation  engineers 
crned  themselves  but  little  with  methods 
■  1  preparing  land  and  applying  water  for  irri- 
gation. They  considered  their  task  finished 
with  the  design  and  construction  of  work  for 
diverting    and    conveying    water    to    the    arid 


their  repetition.  The  articles  will  at  least 
form  a  framework  to  which  to  attach  the 
more  special  discussions  by  experts  which  it 
is  our  jiurpose  to  present  from-  time  to  time.* 

CI-E..\RING  THE  L.VXll. 

The  clearing  of  timbered  land  involving 
the  felling  of  trees  and  reinoval  of  stumps 
has  been  discussed  at  length  in  past  issues  of 
this  journal  and  will  not  he  considered  here. 
It  is  rare  that  heavy  clearing  is  required, 
though  some  of  the  irrigable  lands  of  the 
west   carry   a    considcrahlj   growth   of   bushes 
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real  deariii.g  operations  befure  being  graded 
anil  leveled;  deep  plowing  will  prepare  the 
grass  and  cactus  lands  for  grading. 

Clt-tiriiifi  Stuie  Hnisli  l.iiiids.—Thc  methods 
followed  in  clearing  sage  brush  lands  depends 
upi  11  the  size  and  thickness  of  the  growth  and 
upon  the  time  that  can  be  allowed  for  removal 
of  the  growth.  Sage  brush  does  not  thrive 
with  moisture  and  frequently,  particularly 
where  the  growth  is  light,  the  land  is  irri- 
gated for  a  sea'^on.  This  watering  either 
kills  <ir  weakens  the  growth  so  that  the  labor 
of  clearing  is  greatly  lessened.  The  watering 
naturally  increases  the  growth  of  weeds  and 
grass  and  often  these  are  allowed  to  dry  and 
are  set  on  lire  thus  burning  over  the  land 
and  still  further  reducing  the  labor  of  clear- 
ing. 

The  actual  work  of  clearing  is  performed 
either  by  grubbing  or  by  dragging.  There  are 
two  methods  of  grubbing,  one  is  to  cut  the 
roots  out  with  mattocks  and  the  other  is  to 
plow  up  the  ground,  .\fter  being  grubbed  out 
the  roots  and  brush  are  raked  together  in 
windrows  or  piles  and  burned.  In  contract 
work  it  is  estimated  that  one  man  will  grub 
one  acre  a  day  by  hand  and,  with  the  aid  of  a 
team  and  plow,  that  he  will  double  this  area, 
drubbing  by  hand  or  plow  incluaing  burning 
the  brush,  will  range  in  cost  from  $2  to  $:i 
per  acre.  If  the  brush  is  heavv  and  strong, 
dragging  is  employed.  This  consists  in  drag- 
ging a  railway  rail  or  a  heavy  timber  sidewise 
over  the  land.  Sometimes  a  straight  rail  is 
used  and  sometimes  a  rail  bent  to  V-shape. 
When  the  V-drag  is  used  a  team  is  hitched 
to  each  arm  of  the  V  and  it  is  hauled  open 
end  forward  breaking  down  and  up-rooting 
the  brush.  There  is  not  much  difference  in 
co.st  between  grubbing  and  dragging  but  the 
later  method  is  more  rapid.  It  is  almost  al- 
wavs  necessary  to  follow^  dragging  with  hand 
grubbing  to  remove  the  roots  not  sufficiently 
loosened  to  be  gathered  by  the  rake.  The 
usual  practice  in  dragging  is  to  cover  the 
land  twice. 

Though  the  methods  of  clearing  sage  brush 
ami  mesquite  lands  which  have  just  been  de- 
scribed appear  tedious  and  crude  they  arc 
practically  the  only  methods  employed.  The 
apiiaratns  required  is  simple  and  cheap  and 
these  tpialities  count  when  each  small  farmer 
must  do  his  own  clearing.  With  only  a  small 
aci;eage  to  clear  no  owner  is  warranted  in 
going  to  much  expense  for  tools  or  machines 
for  the  work.  Tn  fact  the  average  small 
homesteader  seldom  has  the  money  to  spend 
if  he  would.  Could  it  be  managed  to  arrange 
for  the  clearing  of  large  areas  (many  home- 
steads) at  one  time  a  saving  could  doubtless 
be  made  over  present  methods,  but  there  are 
niany  practical  difficulties  in  the  way  of  secur- 
ing any  such   arrangement, 

r.R.MIINC  THK  i,.\.vn. 
Grading  land  for  irrigation  does  not  neces- 
sitate  bringing   it    to   a   level   but   it   requires 
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Fig.   2 — Rectangular    Leveler   for    Heavy   Grading. 


Fig.    3 — Planer    for   Smoothing    Graded    Larlcf. 


erritory.  There  has  in  recent  years  been  a 
onsiderable  change:  Irrigation  engincering- 
as  come  to  include  problems  of  water  dis- 
ribution  and  application  to  the  soil.  For  this 
hange  we  must  credit  in  large  measure  the 
ngineei^s  of  the  Government  Service  con- 
crned  in  irrigation  development.  The  prep- 
pation  of  land  for  irrigation  and  methods  of 
jistriliutmg  and  applying  irrigation  water  arc 


and  small  trees.  .Vext  in  order  comes  the 
heavy  sage  brush  lands  of  which  the  view 
Fig.  I  is  a  fair  example.  Then  there  are 
cactus  lands  and  finally  grass  lands.  Only 
lands  of  the   ?irst   and   second  classes  involve 

•The  first  of  tlicse  siiecl.il  articles,  "Methods 
and  Results  ot  T-iitv  of  Water  Investlsatlons  in 
Idaho.-  l>y  Don.  H.  Bark.  Irrlsation  Knglneer. 
appeared  in  our  issue  of  Nov.   1,   Mill. 


the  securing  of  a  nniform  grade  by  removing 
irregularities.  Only  comparatively  simple 
earth  moving  operations  arc  called  for  and  the 
usual  scraping  and  grading  machinery  used 
everywhere  is  adapted  to  the  work.  As  a 
matter  of  fact,  however,  preference  is  given 
in  actual  practice  to  home-made  devices  of 
various  sorts  and  it  is  these  as  being  the  less 
familiar  that  arc  more   particularly  described 
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here.  Though  offering  no  complexities  in 
earthworli,  grading  for  irrigation  necessitates 
care  and  some  skill.  The  land  surface  has 
to  be  brought  to  an  even  plane  so  that  water 
turned  onto  it  will  spread  evenly  across  the 
fields  and  not  collect  in  pools.  Frequently  the 
extreme  care  is  taken  of  turning  the  water  on 
after  grading  to  disclose  unevenness  and 
then  regrading  to  remedy  the  defects. 

The  nature  of  the  grading  operations  and 
consequently  the  kind  of  grading  outfit  em- 
ployed is  in  a  measure  determined  by  the 
topography.  Where  the  irregularities  of  the 
surface  are  somewhat  uniform  and  are  small 
the  usual  grading  operation  consists  in  plan- 
ing down  the  ground  to  an  even  surface, 
working  over  considerable  areas  at  one  time. 
If  on  the  other  hand  the  irregularities  con- 
sist of  somewhat  sizeable  and  isolated  hum- 
mocks the  grading  operations  consist  of  sep- 
arate operations  cutting  down  individual  hil- 
locks and  filling  in  hollows.  There  are  sel- 
dom very  heavy  cuts  and  fills  to  be  made  in 
grading  for  irrigation ;  land  requiring  such 
is  not  profitable   for  ordinary  crops. 

Grading  mith  Scrapers. — Scrapers  are  em- 
ployed   for   grading   more    particularly    where 


Fig.  4 — Grid    Iron    Drag   for   Heavy   Grading. 

the  work  consists  in  removing  isolated  hum- 
mocks. All  ordinary  commercial  forms  are 
suitable  as  in  similar  earthwork  elsewhere,  but 
more  commonly  slip  scrapers  and  in  Califor- 
nia Fresno  scrapers  are  used.  A  scraper  is 
a  rather  light  tool  for  soil  containing  many 
roots,  and  where  mesquite  abounds  grading 
with  either  a  slip  or  a  Fresno  is  rather  tedious 
work,  and  heavier  tools  are  commonly  used 
except  where  as  stated  above  sizeable  knolls 
or  hummocks  have  to  be  cut  down  and  here 
scraper  work  is  about  the  only  thing  prac- 
ticable. Grading  lands  of  this  cliaracter  will 
range  in  cost  from  $3  to  $.5  per  acre,  with 
labor  at  $1.50  per  day.  Where  the  hummocks 
are  small  and  somewhat  uniform  in  size  and 
distribution,  strictly  scraper  work  is  more  eN- 
pensive  than  "levelers"  or  "planers."  The 
following  are  descriptions  of  some  of  the 
tools   used    for   leveling  and   planing. 

Rectangular  Levcler. — Figure  1  shows  a  lev- 
eler  commonly  used  in  California.  It  is  a 
heavy  tool  requiring  from  eight  to  ten  teams 
to  haul,  but  it  will  cut  down  small  hummocks 
removing  shrubs,  roots  and  all.  Briefly  de- 
scribed it  is  a  rectangular  frame  about  12x30 
ft.  made  of  4x12  in.  timbers.  There  are  be- 
sides the  two  end  pieces  four  other  cross 
pieces  one  of  which  is  arranged  to  be  moved 
up  and  down  by  means  of  a  lever.  The  frame 
is  hauled  endwise  and  the  scraping  or  level- 
ing is  done  by  the  cross  timbers.  Five  of 
these  are  fixed  by  being  bolted  at  the  ends  to 
the  side  timbers.  .\  tie  rod  from  side  to  side 
at  the  rear  of  each  cross  timber  keeps  the 
frame  from  spreading  and  there  is  also  diag- 
onal bracing.  The  cross  pieces  are  shod  on 
their  cutting  faces  with  %x6-in.  steel  plates, 
and  No.  4,  as  stated,  is  hinged  so  it  can  be 
lowered  at  will  and  practically  the  whole 
weight  of  the  machine  thrown  onto  one  scrap- 
er to  cut  down  hard  knobs.  Heavy  chains 
and  eveners  are  employed  to  hitch  the  teams 


to  tlie  leveler  and  these  al-e  of  considerable 
service  in  breaking  down  any  shrubs  that  may 
be  growing  on  the  land.  Altogether  the 
weight  of  this  leveler  is  not  far  from  a  ton 
including  the  driver  and  lever  operator,  both 
of  whom  ride  on  the  machine.  The  rectan- 
gular leveler  does  the  best  work  where  the 
knolls  are  regular  in  size  and  position.  Such 
lands  are  commonly  worked  over  in  bands  or 
strips  a  half-mile  to  a  mile  long  and  300  to 
1,000  ft.  wide. 

Modified  Buck  Scraper  or  Planer. — This  de- 
vice shown  by  Fig.  3  is  designed  particularly 
to  give  the  finishing  grade  following  the 
rough  grading  done  with  scrapers  or  with  the 
rectangular  grader,  Fig.  2,  hence  the  name 
planer.  It  is  L-shaped  in  section,  being  made 
up  of  a  horizontal  4xl2-in.  plank  It  ft.  long 
and  a  back  board  of  2-in.  plank  18  ins.  high. 
The  bottom  and  buck  are  bound  together  by 
the  steel  plate  with  which  the  base  is  shod 
and  by  strap  iron  brackets.  The  front  edge 
of  the  base  plank  is  beveled'  to  a  cutting 
edge.  The  back  board  is  1  ft.  shorter  than 
the  base  at  each  end  to  provide  for  the  stand- 
ing boards  on  which  the  drivers  ride.  There 
are   two   drivers   each    handling   a    four-horse 


pieces  set  one  higher  than  the  other  as  shown 
by  the  detail  drawing.  Between  these  run- 
ners and  running  across  the  grader  are  set 
eight  2x4-in  pieces  which  are  shod  with  steei 
plates  to  form  scrapers.  The  inclination  of 
the  2x4-in.  scrapers  is  to  be  noted ;  also  the 
intermediate  longitudinals  and  the  diagonal 
bracing. 

Wheeled  Planer. — For  smoothing  the  ground 
after  grading  the  device  shown  by  Fig.  .5  is 
an  approved  tool.  This  is  also  a  Montana 
device.  The  main  structural  features  are 
shown  by  the  drawings ;  it  may  be  noticed, 
however,  that  the  frame  is  raised  about  14 
ins.  by  the  wheels  and  that  the  scraper  blade 
is  steel  shod.  This  planer  is  hauled  by  three 
to  four  horses  and  under  competent  handling 
will  level  from  10  to  20  acres  of  graded  land 
per  day. 

Miscellaneous  Grading  Devices.  —  Besides 
the  graders  and  levelers  described,  there  are 
a  multitude  of  others  ranging  from  a  log 
fitted  with  a  tongue'  and  dragged  sidewise 
over  the  ground  to  buck  scrapers.  Often 
these  last  named  devices  are  made  as  long  as 
24  ft.  and  require  twelve  horses  to  operate. 
Plows  and  harrows  are  used.     In  conclusion. 
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Fig.    5 — Wheeled     Leveler    for    Smoothing    Graded   Land. 


team  hitclied  to  each  end  of  the  base.  By 
throwing  their  weights  onto  the  front  or 
rear  ends  of  the  foot  boards  the  cutting  edge 
is  tilted  down  or  up  to  shave  off  a  strata  of 
earth  or  to  ride  over  and  distribute  the  soil 
smoothly.  The  whole  manipulation  of  the 
planer  including  turning  is  simple  and  easy. 
As  ordinarily  used  the  planer  follows  the 
rough  grader  like  that  shown  by  Fig.  2.  'When 
the  grader  has  uprooted  and  removed  the 
brush  and  the  major  irregularities,  the  planer 
is  employed  to  do  the  final  smoothing  or  plan- 
ing. Records  of  work  in  California  give  the 
cost  of  removing  brush  and  hummocks  by  the 
rectangular  grader  as  ,$1  to  $1.20  per  acre; 
the  final  planing  costs  from  $1  to  $1.50  per 
acre  more,  making  a  total  cost  of  $2  to  $2.75 
per  acre   for  complete  grading. 

Grid-Iron  Grader. — Figure  4  illustrates  a 
home-made  grader  used  in  Montana.  The 
outside  longitudinals  or  runners  are  IC  ft. 
long   and    are   made   up   each   of  two   2.x6-in. 


as  already  stated,  any  of  the  various  commer- 
cial scrapers  and  graders  can  be  and  in  vary- 
ing  numbers    are    used. 

■  Cost  of  Preparing  Land  for  Irrigation. — In 
the  preceding  paragraphs  a  few  costs  of  grad- 
ing and  clearing  land  for  irrigation  have  been 
given.  General  figures  of  cost  are  uncertain 
guides  but  they  may  nevertheless  be  given. 
Assuming  the  clearing  to  require  only  the  re- 
moval of  sage  brush  the  cost  of  preparing 
land  to  receive  water  not  including  laterals, 
checks,  furrows,  etc.,  but  merely  clearing  and 
grading  proper  will  range  from  $2.50  to  $5 
per  acre.  Bulletin  145,  Office  of  Experiment 
Stations  gives  the  average  cost  in  Colorado 
and  'Wyoming  of  preparing  land  for  irriga- 
tion as  follows : 
Item.  Per  acre. 

Grubbing  sage  brush $1.50 

Plowing    2.50 

Harrowing    0.50 

Grading   1.00 

Total   $3.50      • 
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Some  Examples  of  Tidal  Marsh  Land 

Reclamation;   Structures  and 

Cost.'-' 

II. 

(staff  article.) 
Tidal  marsh  land  reclamation  presents  cer- 
tain advantages  particularly  its  own.  These 
are  its  exemption  from  prolonged  drought, 
its  general  pro.ximity  to  populous  communi- 
ties, and  the  hygienic  improvement  which 
comes  from  its  drainage.  It  Is  also  in  large 
part  inherently  fertile  land.  Tidal  itiarsh 
reclamation  too  is  being  inquired  into  more 
actively  as  seaboard  population  increases  and 
upland  farms  become  more  occujiied.  This 
journal  has  published  within  the  last  twelve 
months  several  articles  on  tidal  marsh  recla- 
mation and  in  this  issue  it  continues  a  series 
of  half  a  dozen  descriptions  of  specific  works 


west  bank  of  the  Delaware  River  south  and 
west  of  Delaware  City,  Del.  Incidentally  it 
encloses  the  reclamation  works  of  the  Col- 
burn  estate  described  in  .\rticle  I  of  this 
series.  The  area  marked  .\  on  Fig.  1  is  the 
Colburn  estate.  .\s  will  be  noticed,  the  river 
frontage  is  very  narrow  in  proportion  to  the 
area  reclaimed,  .\bout  1'.4  miles  of  levee  only 
are  required  to  enclose  a  marsh  area  of  2,740 
acres.  The  levee  existing  is  shown  in  sec- 
tion by  Fig.  ■->.  Just  inside  the  levee  there  is 
a  narrow  strip  of  land  ranging  from  elevation 

2  ft.  at  the  creek  to  elevation  .5  ft.  at  the 
southern  extremity  and  being  generally   from 

3  to  4  ft.  above  datum.  Proceeding  westward 
the  ground  level  drops,  and  west  of  the  first 
north  and  south  road  shown  on  the  map  there 
are  areas  of  many  hundreds  of  acres  ranging 
in  elevations  from  0.75  ft.  to  1  ft.  From  this 
low  basin  the  land  westward  rises  to  eleva- 
tions of  60   ft.   to  80   ft.     It   will  be  noticed 
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Pig.  1 — Map  of  Drainage  Area  Tributary  to  St.  George's  Marshes,  Delaware. 


based  on  studies  made  by  U.  S.  Government 
engineers.  These  works  are  not  presented  as 
idea!  examples  of  practice,  in  fact  most  of 
them  are  open  to  severe  criticism,  but  as 
studies,  the  data  from  which  are  generally 
useful. 

ST.    GEORGES     MARSH     CO.     DR.\INAGE    WORKS. 

The  reclamation  works  of  the  St.  Georges 
Marsh  Co.,  though  falling  short  to  a  great 
extent  of  their  possible  value,  merit  brief  de- 
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Fig.   1 — Details   of   Lennon    Metal    Flume   foi 
Irrigation. 

scription  for  two  reasons :  They  are  among 
the  oldest  marsh  land  reclamations  in  .A.mer- 
ica,  having  been  begun  in  1762,  and  they  con- 
trol a  drainage  basin  whose  extent  and  char- 

^  acter  present  possibilities  which  will  some 
day  be  realized. 

I  The  map  Fig.  1  shows  the  drainage  basin 
of  St.  Georges  Creek  and  its  companion 
stream.  Dragon  Creek.  The  total  area  of  this 
drainage  basin  is  11,192  acres  and  the  area  of 
marsh  included,  shown  by  hutched  bounda- 
ries, is  2,740  acres.  The  land  is  located  on  the 


•"Tidal  Marshes  and  Their  Reclamation."  by 
George  M.  Warren,  Bulletin  240.  Office  of  Ex- 
periment Stations,  U.  S.  Department  of  Agri- 
culture. 


that  Dragon  Creek  has  no  connection  through 
North  Drain  to  the  river ;  this  drain  was 
closed  up  by  the  breaking  of  the  levee  north 
of  Delaware  City  and  the  flow  now  enters  the 
St.  Georges  marsh. 

The  drainage  works  at  St.  Georges  marsh 
have  been  simply  to  close  off  the  river  front- 
age with  a  levee  and  to  remove  the  interior 
water  by  a  ditch  system  and  sluice.  At  pres- 
ent the  works,  except  the  levee,  have  fallen 
into  a  state  of  neglect.  The  levee  is  8,125  ft. 
long  and  for  6,400  ft.  of  its  length  is  stone 
paved.  A  section  is  shown  by  Fig.  2.  The 
height  above  mean  high  water  is  from  4  to  8 
ft.  The  rock  facing  is  SV-  ft.  thick  Lt  the 
base  and  rises  by  a  curved  batter  to  a  height 
of  8  ft.  and  a  top  thickness  of  1  ft.  The 
levee  is  in  good  repair.  The  sluice  and  ditch 
system  are  out  of  repair  and  indeed  serve  lit- 
tle  useful   purpose  at   present. 

The  problem  of  improvement  is  about  as 
follows :  By  cleaning  out  the  old  ditches  and 
rebuilding  the  sluice  will  reclaim  a  large  area 
of  the  higher  marsh  lands.  To  reclaim  the 
lower  marsh  lands  pumping  will  be  necessary. 
The  land  w-hich  has  been  reclaimed  is  fertile 
and  raises  good  crops. 

Two  Types  of  Metal  Flumes  for  Irriga- 
tion Conduits. 
Rolled  metal  sections  arc  coming  to  be  used 
quite  extensively  as  a  substitute  for  timber  in 
flume  construction  for  irrigation  conduits. 
The  motal  sections  are  rolled  plates,  some- 
times corrugated  and  sometimes  plain,  bent  to 
a  semi-circular  trough  and  lapped  together 
end  on  end  with  a  clamp  and  filler  joint  of 
some  form.  The  metal  used  is  some  of  the 
forms  of  non-corrosive  irons  such  as  is  more 
commonly  employed  for  metal  culverts.  In- 
deed the  use  of  metal  flumes  seems  to  have 
grown  out  of  the  practice  of  constructing  cul- 
verts of  metal.  In  our  issue  of  Aug.  2,  1911, 
we  described  the  Maginnis  metal  flume  used 
on   an   important   irrigation    works   and   there 


follow  descriptions  of  two  other  flumes  con- 
structions that  are  being  used  in  the  west. 

The  Lennon  Metal  Flume. — The  Lennon 
flume  is  made  of  rolled  sheets  of  pure  iron  or 
of  acid  resisting  steel;  two  styles  of  sheets 
are  employed,  corrugated  and  plain,  but  the 
method  of  supporting  and  jointing  them  is 
nearly  identical,  so  that  only  one  style  neeil 
be  illustrated.  The  drawings  of  Fig.  1  show 
the  construction  of  Lennon  plain  metal  flumes. 
As  will  be  seen  the  semi-circular  sheets  are 
hung  in  yokes  suspended  between  two  side 
timbers.  The  details  of  the  yokes  and  of 
their  connection  to  the  side  timbers  are  ex- 
plained by  the  drawings.  The  joints  between 
sections  of  flume  are  made  by  lapping  the 
ends  so  that  the  circumferential  corrugations 
rolled  into  the  ends  will  fit  or  nest  together. 
The  t\vo  yoke  rods  embrace  the  corrugation 
which  is  projecting  on  the  outside  and  dish- 
ing on  the  inside  of  the  sheets.     To  make  a 
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Fig.  2 — Section  of  Levee,  St.  George's 
Marshes    Reclamation. 


flush  joint  and  also  further  to  stiffen  the 
joint  a  bar  of  semi-circular  section  is  set  into 
the  corrugation,  just  filling  it.  This  bar  is 
clamped  in  place  by  the  hanger  plates. 

This  construction  as  will  be  seen  from  the 
drawings  leaves  the  top  of  the  flume  entirely 
unobstructed.  To  erect  the  sheets,  the  side 
timbers  being  in  place,  the  hanger  plates  are 
spaced  and  fastened  and  the  yoke  rods  are 
set  loose.  The  sheets  are  then  set  in  sequence 
nesting  the  corrugations,  inserting  the  filler 
bar  and  clamping  all  tight  by  drawing  up  the 
yoke  bar  nuts.  The  sections  are  3  ft.  long  and 
when  very  large  diameters  are  required  an 
additional  yoke  is  placed  between  joints.  In 
figuring  the  capacity  of  smooth  flumes  Kut- 
ter's  formula  is  employed  with  ;;  =  0.011. 
Expansion  is  all  taken  care  of  by  the  joints. 
When  corrugated  sheets  are  used  instead  of 
plain,  greater  allowance  has  to  be  made  for 
the  rougher  surface  in  figuring  capacity.  The 
structures  carrying  the  flumes  are  made  of 
steel  or  timber  bents  of  any  height  the  ground 
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Fig.    2 — Details   of   Hess    Metal    Flume   for 
Irrigation. 

surface  calls  for.  Tables  of  capacity  and  stand- 
ard trestle  designs  are  furnished  by  the  manu- 
facturers. The  Colorado  Ingot-Iron  Pipe  & 
Flume  Co.,   Colorado  Springs.   Colo. 

The  Hess  Metal  Flume. — The  Hess  flume 
is  made  of  rolled  plates  of  'Toncan"  metal, 
familiar  for  its  non-corrosive  properties  and 
its  extensive  use  for  culverts.  "The  sheets  are 
rolled  smooth  except  for  a  circumferential 
joint  corrugation  of  each  end.  Figure  2  shows 
the  component  parts  of  the  flume  and  a  de- 
tail of  the  joint  construction,  .^s  will  be  seen 
the  carrier  rods  are  hung  from  carrier  beams 
of  wood  which  span  the  flume  and  rest  their 
ends  on  the  side  sills  or  other  supporting  struc- 
ture.     Referring   to   the   joint    section   it   will 
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be  seen  tliat  the  corrugation  is  not  a  circular 
arc.  l)iit  has  a  reverse  curve  which  forms  a 
groove  to  engage  the  carrying  rods,  and  makes 
a  stiffer  joint.  Inside  the  tiunie  the  groove 
formed  by  the  corrugation  is  "illed  flush  by  a 
bevel  bar  or  clamping  collar.  Another  feature 
is  the  reinforcing  rib  along  the  upper  edge  of 
each  section.  For  very  large  diameters  a 
stiffening  angle  is  riveted  along  each  edge. 
The  other  details  are  so  clearly  shown  by  the 
drawings  that  explanation  is  unnecessary. 

This  flume  is  made  by  The  Hess  Flume  Co.. 
Denver.   Colo. 


Reclaiming     of     Minnesota's     Swamp 

Lands :     General     Statement     of 

Problem  and  of  Progress 

of  the  Work. 

I. 

Contributed  by  George  A.  Ualph.  State  Drainage 
Engineer,    Minnesota. 

The  drainage  of  wet  and  overflowed  lands 
is  a  problem  of  such  a  nature  that  its  proper 
solution  requires  the  consideration  and  taking 


Fig.  1 — A  View  Showing  a  Typical  Ditch  in 
the  Tamarac  Swamp  Drainage  District, 
Northern   IVlinnesota. 

into  account  not  only  the  lands  which  require 
immediate  drainage  but  all  the  lands  lying  in 
the  river  basin  or  watershed  in  which  such 
■wet  lands  are  situated.  It  is  therefore  appar- 
ent that  the  question  of  drainage  is  one  which 
not  only  affects  a  township,  a  county  or  a 
state  but  one  which  may  affect  many  .states. 

The  Mississippi  River  and  its  tributaries 
form  the  greatest  natural  drainage  system  on 
the  American  continent.  The  overflowing  of 
this  river  for  many  miles  back  from  its  mouth 
has  been  a  question  of  serious  moment  for 
many  years  and  millions  of  dollars  have  been 
spent  in  diking  and  otherwise  improving  this 
river  channel  with  a  view  to  preventing  the 
overflow  of  millions  of  acres  of  land  lying 
along  the  lower  reaches  through  the  states 
of  Louisiana,  Mississippi,  Arkansas,  Missouri 
and  Tennessee.  Any  interference  with  the 
natural  order  of  thin.gs  on  this  stream  or  its 
tributaries  above  these  low  lying  lands  that 
wotild  cause  a  greater  flood  of  water  down 
the  stream  would  work  a  serious  hardship  and 
an  added  burden  to  the  land  owners  along 
the  lower  reaches  of  the  river. 


What  is  true  of  the  ]\Iississippi  is  true  of 
the  Minnesota  River,  the  Red  River  of  the 
North  and  in  fact  any  other  stream  along 
which  there  are  lands  that  lie  dangerously 
close  to  the  high  water  mark.  Consequently, 
as  I  have  stated  before,  the  question  of  drain- 
age must  be  considered  as  one  great  prolilem 
eml)racing   the   entire   watershed. 

For  many  years  efforts  have  been  made  by 
congressmen  and  others  to  have  the  Federal 
Government  reclaim  the  swamp  lands  of  the 
United  States  in  the  same  manner  that  the 
arid  lands  are  being  reclaimed.  At  the  pres- 
ent time  there  seems  to  be  very  little  prospect 
of  the  Federal  Government  undertaking  the 
work  for  the  reason  that  in  the  states  where 
the  largest  areas  of  wet  lands  are  found  there 
is  little  if  any  land  owned  or  controlled  by 
the  Federal  Government.  Furthermore,  in 
nearly  all  of  these  states  large  grants  of 
swamp  lands  have  been  made  to  the  state 
with  the  understanding  and  agreement  that 
the  state  should  use  the  proceeds  from  the 
sale  of  such  lands  in  reclaiming  the  same. 
It  therefore  seems  to  be  -up  to  the  several 
states  to  work  out  their  own  reclamation 
projects. 

In  our  own  state  a  great  deal  of  work  has 
been  accomplished  along  this  line.  The  state 
has  had  a  State  Drainage  Commission  for 
over  ten  years  and  prior  to  that  time  much 
W'Ork  was  done  under  the  direction  of  what 
was  known  as  the  Red  River  Valley  Drainage 
Commission.  Under  the  present  laws  the 
connnission  consists  of  the  Governor.  Auditor 
and  Secretary  of  State,  who  employ  a  chief 
engineer.  This  commission  has  recognized 
from  the  very  beginning  the  necessity  of  co- 
operation with  the  counties  in  carrying  out 
important  drainage  work.  Much  of  the  early 
drainage  work  that  w-as  carried  on  by  the 
counties  throu.ghout  the  state  was  done  with- 
out any  iiroper  consideration  of  what  effect 
the  water  that  was  drained  off  would  have 
on  the  streams  or  rivers  into  which  the  ditches 
were  discharged  and  as  a  result  much  com- 
plaint has  been  made  to  the  Drainage  Com- 
mission and  to  the  state  legislatures  of  the 
great  injustice  that  was  being  imposed  on 
land  owners  who  happened  to  own  land  in 
ri\er   valleys    which    in    the    natural    order   of 


survey  of  the  Red  River  Valley  counties  made 
in  the  year  188(i.  showed  that  the  drainage  of 
the  wet  lands  of  the  valley  was  not  only  feas- 
ible  but   could  be  accomplished   at  small   cost 
compared    with    drainage    projects    elsewhere.  I 
Several    attempts    were    made    to    enact    laws  | 
authorizing  the  state  to  undertake  the  drain-  j 
age  of  her  wet  lands ;  these  efforts  were  only  ] 
partially  successful:  small  appropriations  were  1 
made    by    the    legislature    of    1893.    189.5    and  | 
1897,   amounting   in   all  to   $I6'2,-500.   or   about  ' 
enough    to   pay    for   one   ditch    such   as    State  . 
Ditch    No.   91,   now   being  constructed  by  the  ' 
State  Drainage  Commission  in   Roseau  Coun- 
ty.    The  legislature  of  1901  appropriated  $'iO,- 
000,    190.3.  $50,000.   and    1905.   $(15,000,    making 
a  total  of  $327,500,  appropriated  by,  the  state 
for   the    construction    of   drainage    ditches   up 
to   1907.     Nearly  every  legislature  since  1889 
has  passed  some  kind  of  a  drainage  law-.     It 
remained   for  the  legislature  of  1897  to  enact 
the    first   comprehensive    and    practical    drain- 
age  law,  which  is  known  as   the  "Grindeland 
Drainage    Law,"    named      after    its      author, 
Judge  Grindeland  of  Warren,  Minn.,  who  was 
a   member   of   the   State   Senate  at   that  time. 
This   drainage   law   is   without   doubt   one   of  , 
the    very    best    general'  drainage    laws    ever  ' 
enacted  in  an)'  state.     It  has  been  thoroughly  ' 
tested   in   the  courts  and   has   invariably   been 
upheld.     The  present  State  Drainage  Law  and  • 
the    Judicial    Ditch    Law    are    patterned   after 
the  Grindeland  Law. 

Upon  the  passage  of  the  Grindeland  law 
drainage  projects  were  begun  in  almost  every 
county  in  the  state :  the  work  has  increased 
with  each  succeeding  year.  At  the  present 
time  over  8.000  miles  of  drainage  ditches  have 
been  constructed  at  a  cost  of  $10,008,608,  re- 
quiring the  excavation  of  68,o0(j,filo  cu.  yds. 
These  ditches  drain  li,2.50.000  acres  of  swamp 
land.  The  estimated  benefits  derived  from 
these_  ditches  is  $18,778,91-5.  This  estimate  of 
benefits  was  made  by  appraisers  appointed  for 
this  purpose  on  each  ditch  and  is  undoubtedly  . 
much  lower  than  the  actual  benefits  derived; 
if  the  latter  figures  w-ere  multiplied  by  two  . 
they  would  be  more  nearly  correct.  Kittson 
County  had  184.000  acres  of  land  too  wet  for 
cultivation  15  years  a.go.  Since  that  time  the 
reclamation    of   these   lands   has   been   carried 


Fig.  2 — State    Ditch    No.  69,   Rosseau   County,    IVlinnesota. 


things  was  safely  above  the  high  water  line 
but  which  under  the  changed  condition? 
brought  about  by  drainage  was  rendered 
worthless  in  times  of  high  water. 

^Minnesota  in  her  natural  state  had  an  area 
of  over  10,000.000  acres  of  swamp  land. 
These  areas  were  scattered  over  nearly  every 
county  in  the  state,  the  larger  tracts  being 
found  in  the  northern  counties.  St.  Louis 
county  contained  1,392,160  acres :  Beltrami, 
1,4.51,520  acres:  Koochichin,g,  1.000,000  acres; 
Lake,  798,600  acres:  '  Itasca,  590,600  acres; 
Roseau.  ,533,680  acres:  Aitkin,  529.880:  Cass. 
316,240:  Pine,  29,3,000;  Marshall,  2-58,240: 
Clay,  230.000,  with  Kittson,  Ottertail,  Polk, 
Crow  Wing  and  Cook  each  containing  up- 
wards of  100.000  acres.  Up  to  the  year  1895 
but  little  had  been  accomplished  in  the  w'ay 
of    reclaiming   these   wet    lands.      .\    drainage 


on  with  increased  activity  from  year  to  year 
and  today  almost  every  acre  of  this  vast  area 
has  been  drained  or  will  be  when  the  ditches 
now  under  construction  are  completed.  Drain- 
age of  the  wet  lands  in  Kittson  County  re- 
quired the  construction  of  upwards  of  150 
miles  of  drainage  channels,  at  a  cost  of  nearlv 
$300,000.  Roseau  County  had  533,680  acres 
of  swamp  land  when  the  county  was  organ- 
ized. When  the  ditches  now  under  construc- 
tion have  been  completed,  Roseau  County".' 
wet  land  area  will  have  been  reduced  more 
than  400,000  acres.  Marshall  County  started 
in  with  2-58,240  acres  of  wet  land  to  drain 
and  several  thousand  more  which  was  too  wet 
in  wet  seasons  for  successful  cultivation. 
This  county  has  constructed  hundreds  of 
miles  of  drainage  channels  and  when  the 
drainage    projects    now    underway    are    com-' 
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.  pleted,  the  county  will  have  nearly  !)00  miles 
of  drainage  channels  and  the  wet  land  areas 
will  have  nearly   all   disappeared. 

The  comities  of  Polk.  Red  Lake.  Xornian. 
Clay  and  Wilkin  have  all  made  w-onderl'iil 
changes  in  their  natural  features  during  the 
past  !•">  years.  Polk  county  has  not  onlv 
drained  nearly  all  her  wet  lands  hut  has  also 
constructed  ditches  to  carry  off  all  surplus 
water  (in  times  of  extraordinary  storms) 
from  the  more  level  lands  in  the  western 
part  of  the  county.  There  has  liceii  (ifiO  miles 
of  ditches  constructed  in  Polk  Countv  at  a 
cost  of  $8.">0.000.  Red  Lake  County  has 
drained  practically  all  her  wet  lands ;  the 
countv   and   state  ditches   in   this   c^nmtv   have 


Fig.  3 — State  Ditch   No.  51.  Rosseau  County, 
Minnesota. 

an  aggregate  length  of  2o0  miles.  Norman 
Countv  has  160  miles  of  public  ditches  which 
cost  $207,000.  Nearly  all  of  the  wet  land 
areas  of  this  county  have  been  reclaimed; 
the  county  is  now  working  out  plans  for  the 
improvement  of  the  channel  of  the  Wild  Rice 
River  the  principal  natural  outlet  for  the 
drainage  of  the  county.  When  this  trouble- 
some stream  has  been  prepared  to  carry  ofT 
the  waters  from  its  drainage  basin.  Norman 
County's  drainage  system  will  be  quite  com- 
plete. Clay  county  has  constructed  over  200 
miles  of  drainage  ditches  in  the  past  five  years 
and  has  in  all  220  miles  of.  public  drainage 
ditches  which  cost  $3-50,000.  These  ditches 
drain  practically  all  the  wet  land  areas  of 
the  countv.  The  estimated  number  of  acres 
hencfited  being  200,000.  Wilkin  County  has 
220  miles  of  public  ditches;  the  drainage  sys- 
tem of  this  county  is  practically  complete. 
More  than  200.000  acres  of  land  have  been 
reclaimed  or  benefited  by  the  construction  of 
these  ditches;  the  total  expenditures  being 
$238,200. 

,  Beltrami  County  has  just  gotten  fairly 
.launched  in  the  business  of  drainin.g  her  wet 
lands.  Twenty-five  miles  of  ditches  have  been 
i-'onstructed  and  nearl)'  100  miles  more  arc 
amderwaj. 

.Aitkin  Countv  has  exnended  a  little  over 
,$100,000  in  drainage  ditches.  The  state  has 
jconstructed  or  under  construction  in  -this 
:ounty  103  miles  of  ditches  which  will  cost 
when   completed   $135,000. 

St.  Louis  County  with  a  larger  area  of 
;wamp  lands  than  any  other  county  in  the 
state  except  Beltrami,  has  yet  to  construct 
ler  first  countv  ditch.  The  state  has  con- 
structed four  ditches  in  this  county,  the  ag- 
rre.gate  length  of  which  is  40  miles. 

In  the  southern  part  of  the  state  the  coun- 
'  -    of    Martin.    Redwood,    Freeborn.    Kandi- 
olii.  Lac  <|ui   Parle.   Brown.  Chippewa.  Jack- 
son and  Faribault  lead  in  the  order  named  in 
irainapc  work. 

Martin  Countv  has  expended  $327,510  in 
Inihlic  ditches.  Redwood  has  expended  $208,- 
'M3;  has  constructed  207  miles  of  ditches  and 
'■eclaimed  03.43fi  acres  of  land.  Freeborn 
iity  has  expended  $201,486  for  drainage 
k ;  has  dug  100  miles  of  ditches  and 
iramcd  20..545  acres. 
I    The   Rice  Lake  and  Moscow  ditch   of  this 

'"ity  is  one  of  the  largest  drainage  channels 
!ie    state.      The    lower    part    of   this    ditch 
an   average  width  of  80   ft.  and   a   depth 
.1    12   ft. 

Lac  qui  Parle  Countv  has  232  miles  of 
litches  which  cost  $280,331  and  drain  20,823 
'icrcs. 


Brown  Luumy  has  ,l„g  227  miles  of  drains 

wmch  cost  VJ,  l.P5(;  .i,„l  reclaimed  18.572  acres 

Kandiyohi      Counix      has      instructed    214 

nules  ot   ditches  at  a   cost   ..f  $253.(Hj(l   which 

drain   .38.524   acres. 

Chippewa  County  has  expended  $2l4.!t8-^  in 
digging  220  miles  of  ditches  which  reclaim 
22.201    acres. 

Jack.son  County  has  expended  $214  58i;  to 
construct  100  miles  .if  ditches  which  drain 
1-)..>1.)  acres  of  land. 

Faribault  County  has  expended  $153.1.30  in 
constructing  .50  miles  of  ditches  which  drain 
10.000  acres. 

Besides  the  largo  am.uint  of  open  ditch 
work  which  has  been  carrie.l  out  in  all  parts 
of  the  state  there  has  also  been  hundreds  of 
miles  of  tile  drains  laid.  Tile  drainage  up 
to  the  present  time  has  been  largelv  con- 
lined  to  the  southern  hall  of  the  stale.  The 
State  l-~xperimental  Farm  at  Crookston  has 
maile  some  very  interesting  experiments  in 
tile  drainage  which  prove  that  fully  as  good 
results  can  be  obtained  from  tile  drainage  in 
northern  Miimesi>ta  as  in  southern  Minne- 
sota.  Iowa   or   Illinois. 

There  are  at  the  present  time  15  clay  tile 
factories  in  Minnesota;  the  largest  of  which 
IS  at  Austin ;  this  plant  expects  to  turn  out 
enou.gh  tile  next  season  to  lay  from  800  to 
l.OOO  miles  of  tile  drains  Cement  tile  fac- 
tories are  found  in  all  parts  of  the  state  and 
while  the  cement  tile  up  to  the  present  time 
does  not  meet  with  the  popular  approval  that 
is  accorded  clay  tile,  nevertheless,  most  of 
the  cement  tile  factories  turn  out  an  excellent 
product. 

It  is  evident  that  Minnesota  will  accomplish 
in  twenty  years,  as  much  drainage  work  as 
Illinois.  Indiana  or  Ohio  have  in  fifty  years. 
M  the  present  rate  of  progress  in  drainage 
work.  Minnesota's  wet  lands  will  iiractically 
all  have  lieen  drained  in  10  years  hence;  as 
a  direct  result  of  this  work  farm  land  values 
have  increased   very  rapidly. 

Lands  in  southern  Minnesota  which  10 
years  ago  could  be  nurchased  at  from  $35  to 
$50  per  acre,  are  selling  today  at  from  $75  to 
$100  per  acre.  Lands  in  Redwood.  Lyons. 
Yellow  Medicine,  Lac  <|ui  Parle  and  Chip- 
pewa counties  which  could  have  been  pur- 
chased 10  years  ago  at  from  $20  to  $.30  per 
acre,  were  sold  last  summer  at  from  $(iO  to 
$75  per  acre.  In  the  Red  River  Valley  coun- 
ties lands  that  could  be  purchased  at  from 
$15  to  $25  per  acre,  8  and  10  years  ago.  are 
selling  readilv  today  at  from  $35  to  $()0  per 
acre.  This  increase  in  land  values  is  sure 
to  continue  an, I  when  the  lands  in  Minnesota 


under  one  drainage  project,  will  not  only 
completely  drain  440  square  miles  of  rich 
meadow  and  prairie  land  which  owing  to  the 
absence  of  natural  water  courses  was  too 
wet  in  wet  seasons  for  successful  agricultural 
uses  but  will  also  provide  in  connection  with 
the  ditches  nearly  50ii  miles  of  graded  roads. 
which  will  he  constructed  from  the  earth  ex- 
c;ivate<l  from  the  ditch.  The  same  is  true 
if  Roseau  Countv's  drainage  ditches. 

State  Ditch  No.  01  drains  125.00it  acres  of 
as  rich  land  as  there  is  in  the  state  and  when 
this  system  is  completed  there  will  be  over 
lOo  miles  of  road  constructed  along  the  banks 
of  the  several  ditches  making  up  the  svstem. 

State  Ditches  Xos.  (l!i.  72,  05  and  08  are  all 
large  section  line  systems,  each  of  which 
will  drain  from  70.0(Hi  to  120.000  acres.  Near- 
ly every  mile  of  ditch  will  have  a  road  along- 
the  hank  thereof,  and  when  those  five  big 
ditches  are  completed.  Roseau  County  will  not 
only  be  pretty  thoroughly  provided  with 
drainage  channels  hut  will  also  have  a  very 
extensive  system  of  good  roads.  The  cost 
of  these  roads  when  constructed  in  connec- 
tion with  ditches,  varies  from  $75  to  $125  per 
mile. 

A  great  deal  of  the  work  of  the  Drainage 
Commission  during  the  past  ten  years  has 
cons'sted  of  improving  natural  channels  -so 
as  lo  make  ample  provision  for  the  increased 
flew  of  water  from  the  drainage  of  the  wet 
lands  lying  in  their  water  sheds.  In  this 
connection  survevs  have  been  made  of  all  thc- 
important  streams  and  rivers  of  the  state 
and  plans  devised  for  the  proper  improvement 
of  their  channels.  The  .State  Drainage  Com- 
mission has  co-operated  with  the  counties  in 
the  improvement  of  the  following  named 
streams:  Roseau  River,  Roseau  County;  Two 
Rivers.  Roseau  Countv ;  Tw-o  Rivers.  Kittson 
County:  Thief  River,  Marshall  County;  Snake 
River.  Marshall  Couiit.x  ;  Lost  River,  Polk 
County;  Sand  Hill  River.  Polk  County;  Leaf 
River.  Wadena  County:  Wild  Rice  River. 
Norman  County;  Ottertail  River,  Wilkin 
County;  Crow  River,  Kandiyohi  County: 
Rush  River.  Nicollet  County-;  Crane  Creek. 
S'cele  County;  Zumbro  River.  Wabasha 
County,  and  many  other  smaller  streams. 
Maps,  plans  and  estimates  showing  the  man- 
ner and  cost  of  improving  nearly  every  stream 
in  the  state  with  a  view  to  preventing  over- 
flows prepared  by  the  engineer  of  the  com- 
mission. This  information  is  furnished  the 
counties  upon  application. 

The  State  Drain.ige  Commission  has  suc- 
ceeded in  getting  the  work  that  has  been 
carried  out   under   their  management  done  at 


Fig. 


-Mouth  of  Judicial   Ditch   No.   11,    Marshall  County.  Minnesota. 


are  as  well  provided  with  drainage  channels, 
both  open  channels  and  tile  drains,  as  the 
lands  of  Illinois,  farm  lands  in  Minnesota 
will  command  as  high  a  price  as  lands  in  Illi- 
nois. Judging  from  the  great  activity  in  tile 
drainage  work  in  southern  Minnesota,  it  may 
be  set  down  as  a  pretty  safe  estimate,  that 
good  farms  well  tiled  drained  will  be  selling 
in  southern  Minnesota  in  1020  at  $200  per 
acre.  The  drainage  work  that  is  being  carried 
on  in  newer  counties  in  northern  Minnesota 
is  a  greater  factor  in  opening  up  and  devel- 
opin.ff  this  section  of  the  state  than  any  other 
one  thing. 

Marshall  County's  Judicial  Ditch  No.  11, 
which  is  the  most  extensive  system  of  drain- 
age  ever    undertaken     in     any    western    state, 


a  very  low  figure.  The  average  price  per 
cubic  yard  for  state  drainage  work  covering 
a  period  of  six  years  has  been  8.8  cts.  The 
cost  of  state  work  has  averaged  much  lower 
than  the  cost  of  work  under  county  manage- 
ment. This  is  largely  due  to  the  fact  that 
the  State  Drainage  Commission  has  a  perma- 
nent organization  and  is  enabled  to  carry  out 
work  in  a  much  iiiore  comprehensive  manner 
thin  work  done  under  county  management 
and  hy  letting  the  work  in  large  amounts  or 
in  letting  several  contracts  at  one  time  they 
have  been  enablcj  to  secure  much  more  active 
coinpelition.  The  cost  of  tjje  state  ditches 
in  many  of  the  counties  of  the  state  runs 
from  30  to  40  per-  cent  lower  than  the  cost  of 
similar  work  done  hy  the  counties.    The  work 
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carried  on  by  the  State  Drainage  Commission 
has  not  only  been  an  incentive  for  county 
work  but  has  also  acted  as  the  regulator  or 
balrnce   wheel   on   cost   of   doing  the   work. 

The  commission  always  insists  on  all  work 
being  performed  strictly  according  to  contract 
and  it  is  a  remarkable  fact  that  not  a  single 
complaint  has  ever  been  filed  with  the  com- 
mission criticizing  unfavorably  any  state 
ditch  that  has  been  accepted  and  paid  for. 
Some  complaints  have  been  made  of  ditches 
that  were  in  process  of  construction.  These 
complaints  in  nearly  all  cases  were  due  to  a 
lack  of  knowledge  of  what  would  be  required 
before  the  work  would  be  accepted  and  paid 
for.  Of  course  the  state  drainage  work,  like 
all  public  work  of  great  tnagnitude,  has  its 
knockers.  Fortunately  for  drainage  work 
these  knockers  invariably  consist  of  fellows 
who  were  disappointed  in  getting  exorbitant 
claims  allowed  by  the  commission  or  in  get- 
ting special  favors  not  permissible  under  good 
business   management. 

The  contracts  for  state  work  have  been  let 
at  uniformly  low  figures  and  wherever  the 
state  has  co-operated  with  the  county  author- 
ities in  letting  ditches,  very  low  prices  have 
been  secured.  Nicollet  County  co-operative 
ditch  was  let  for  6.7  cts.  per  yard:  12  cts.  per 
yard  was  the  prevailing  price  for  ditch  work 
in  this  county  prior  to  this  time.  Steele  Coun- 
ty's big  ditch  was  estimated  by  the  county 
authorides  to  cost  $72,000.  By  co-operating 
with  the  State  Drainage  Cominission  the  work 
was  let  for  5.0  cts.  per  yard,  or  a  total  of 
$.36,000.  Kandiyohi  County,  by  co-operating 
with  the  State  Drainage  Commission,  let  a 
contract  for  Judicial  Ditch  No.  1  for  6.2  cts. 
per  cubic  yard.  Had  this  work  been  let  at 
the  prices  that  prevailed  for  county  work  it 
would  have  cost  the  taxpayers  $36,000  more 
than  it  did. 

Great  improvements  have  been  made  during 
the  past  ten  years  in  ditching  machinery. 
Ditching  machines  designed  to  dig  any  kind 
of  a  ditch  can  now  be  procured — machines 
that  will  excavate  ordinary  ditches  at  a  net 
cost  of  from  2.5  to  4  cts.  per  cubic  yard. 

The  greatest  activity  in  drainage  work  all 
over  the  state  is  in  a  large  measure  attributable 
to  the  state's  excellent  drainage  laws.  Min- 
nesota has  the  most  equitable  and  practical 
drainage  laws  of  any  state  in  the  Union.  It 
would  be  hard  to  prepare  a  drainage  law  that 
would  be  more  applicable  to  the  various  con- 
ditions met  w^ith  in  carrying  out  drainage 
work  throughout  the  state  and  which  woiild 
give  more  satisfactory  results,  than  judicial 
ditch  law.  It  is  the  result  of  much  hard  work 
on  the  part  of  some  of  the  best  lawyers,  most 
practical  business  men  and  best  drainage  en- 
gineers of  the  state.  It  has  been  upheld  in 
all  important  parts'  by  the  supreme  court  and 
is  far  superior  to  the  drainage  laws  of  any 
other   state   in   the   Union. 

The  law  under  which  the  State  Drainage 
Commission  constructs  ditches  is  a  very  prac- 
tical one.  In  the  construction  of  50  state 
ditches  under  this  law  there  is  but  one  in- 
stance where  an  appeal  was  taken  from  the 
court's  order  establishing  the  ditch. 

The  federal  drainage  law,  known  as  the 
Volstead  .Act,  authorizes  the  taxing  of  all 
wet  lands  owned  or  controlled  by  the  Federal 
Government  for  the  construction  of  drainage 
ditches.  This,  I  am  informed,  is  the  first  law 
enacted  by  Congress  authorizing  the  assess- 
ment of  special  taxes  against  government 
lands.  It  is  the  first  instance  where  the  Fed- 
eral Government  has  made  provisions  for  the 
payment  of  the  cost  of  constructing  drainage 
ditches.  It  is  looked  upon  by  its  author  as 
an  entering  w-edge  towards  securing  from  the 
Federal  Government  an  appropriation  for 
carrying  on  drainage  work  throughout  the 
United  States.  Under  the  terms  of  the  Vol- 
stead .\ct  the  citizens  of  any  county  in  the 
state  in  which  the  government  lands  arc  lo- 
cated, may  proceed  to  drain  these  lands,  tax 
the  cost  of  doing  the  work  up  to  all  lands 
benefited  in  proportion  to  the  benefits  re- 
ceived, and  when  the  taxes  become  due  they 
are  authorized  to  place  these  lands  on  the 
rnarkct,  sell  them,  and  reimburse  the  county 
cut  of  the  proceeds  of  the  sale,  the  only  con- 


dition imposed  is  that  the  government  shall 
be  paid  $1.25  per  acre,  and  that  the  purchaser 
shall  be  a  qualified  entryman  under  the  land 
laws  of  the  United  States.  Estimating  the 
cost  of  drainage  at  $2  per  acre,  the  amount  to 
be  realized  when  these  lands  are  oft'ered  for 
sale,  in  order  to  make  the  county  and  gov- 
ernment whole,  would  be  $3.25  per  acre.  The 
poorest  lands  in  northern  Minnesota,  when 
properly  drained,  should  sell  readilv  at  from 
$8  to  $10  per  acre. 

With  the  excellent  drainage  laws  now  on 
our  statute  books  the  people  of  northern 
Miniesota  can  reclaim  and  place  on  the  mar- 
ket all  lands  that  will  be  benefited  by  drain- 
age. A  petition  signed  by  one  or  more  in- 
terested land  holders  starts  the  machinery  in 
motion  for  a  drainage  system  costing  thou- 
sands of  dollars,  and  if  the  proposed  ditch 
will  be  of  a  greater  benefit  than  the  cost  of 
construction,  will  be  of  public  utility  and  pro- 
mote the  public  health,  it  is  mandatory  upon 
the  court  to  order  the  ditch. 

Counties  engaged  in  drainage  work  in  the 
state  of  Minnesota  up  to  the  present  time 
have  had  little  difficulty  in  disposing  of  bonds 
issued  for  the  payment  of  the  work,  at  low 
rate  of  interest.  The  state  investment  board 
has  invested  all  available  funds  in  ditch  bonds 
bearing  interest  at  the  rate  of  4  per  cent. 
Owing  to  the  large  amount  of  work  being 
carried  on  all  over  the  state,  there  has  not 
beer,  nearly  enough  state  money  to  purchase 
all  the  bonds  offered,  but  I  am  informed  by 
the  State  Auditor  that  it  is  quite  probable 
that  in  one  or  two  years  at  the  farthest, 
there  will  be  sufficient  funds  at  the  disposal 
of  the  state  investment  board  to  take  up  all 
the   ditch   bonds   that  may   be   offered. 

Northern  Minnesota  counties  have  it  with- 
in their  power  to  lay  out  and  construct  ditches 
and  highways  across  their  swamp  land  areas 
and  a  very  large  proportion  of  the  cost  of 
doi!.g  the  same  can  be  taxed  up  to  the  gov- 
err.mcnt  and  state  lands.  The  people  of  south- 
ern Minnesota  fully  appreciate  the  .great  bene- 
fits lo  be  derived  from  proper  drainage  and 
are  not  only  putting  in  open  ditches  for  out- 
let drains  wherever  necessary,  but  a  large 
amount  of  tile  drainage  work  has  been  car- 
ried on  all  over  southern  Minnesota.  Tile 
facti'ries  in  different  parts  of  the  state  are 
taxed  to  their  utmost  capacity  to  supply  the 
demand    for   tile. 

The  State  Drainage  Commission  has  pre- 
pared and  published  for  free  distribution  a 
complete  compilation  of  the  drainage  laws  of 
the  state,  with  full  instructions  as  to  just  how 
to  proceed.  Any  one  desiring  such  informa- 
tion will  be  supplied  with  a  copy  of  the  pub- 
lication   upon   application. 

Iht  state  legislature  at  its  last  session  au- 
thorized the  State  Drainage  Commisison  to 
m.ake  surveys  of  the  water  resources  of  the 
state.  The  Drainage  Commission,  on  co-oper- 
ation with  the  department  of  Geological  Sur- 
vey of  the  Federal  Government,  is  now  mak- 
ing surveys  and  stream  measurements  of  all 
the  important  streams  of  the  state.  These 
surveys  when  completed,  will  not  only  show 
the  available  water  power  of  the  state,  but 
will  also  show  all  feasible  sites  for  storage 
reservoirs.  .\  report  covering  the  work  will 
be   submitted    to   the   next   state   legislature. 

The  results  obtained  from  these  surveys 
up  to  the  present  time  would  indicate  that  it 
is  entirely  feasible  to  construct  storage  reser- 
voirs on  some  of  the  most  important  streams 
of  the  state,  in  addition  to  those  already  con- 
structed, and  that  sufficient  water  can  be 
stored  therein  to  not  onlv  prevent  in  a  large 
measure  damage  from  floods,  but  serve  to 
equalize  the  flow  of  the  streams  of  the  state, 
so  as  to  largely  increase  the  value  of  all  "water 
powers  now  developed  or  which  may  be  here- 
after developed. 

The  State  Drainage  Commission  was  also 
authorized  by  the  legislature  to  make  topo- 
graphic surveys  of  the  various  water  sheds 
of  ihe  state  for  the  purpose  of  securing  data 
from  which  proper  drainage  plans  might  be 
prepared,  and  when  these  surveys  are  com- 
pleted, to  prepare  and  file  with  the  county 
auditors  of  the  several  counties  of  the  state 
complete  drainage  plans  for  each  county,  such 


plans  to  be  adopted  by  the  county  in  all  fu- 
ture drainage  work.  Topographic  surveys  are 
now  being  made  by  the  State  Drainage  Com- 
mission, in  co-operation  with  the  Department 
of  Geological  Survey,  Washington,  D.  C. 
These  surveys,  owing  to  the  very  thorough 
manner  in  which  they  are  executed,  will  re- 
quire several  years'  time  to  cover  the  state. 
It  is  expected  that  surveys  covering  about  ten 
counties  will  be  completed  by  the  close  of  the 
year  1012.  Topographic  surveys  had  already 
been  made  covering  nearly  all  the  northern 
part  of  the  state,  and  considerable  territory 
around    St.   Paul   and   Minneapolis. " 

Reports  o'f  these  surveys  will  be  ready  for 
distribution  froiri  time  to  time  as  the  work 
progresses.  Reports  from  the  water  resource 
survey  will  be  ready  for  distribution  after 
Jan.  i,  1013.  One-half  the  cost  of  these  sur- 
veys  is  borne   by   the   Federal  Government. 

No  part  of  the  state  offers  greater  returns 
for  money  invested  in  the  reclamation  of  wet 
lands  than  northern  Minnesota.  An  excellent 
object  lesson,  showing  what  can  be  accom- 
plished, is  seen  at  the  Island  Farm,  in  St. 
Louis  County.  Mr.  Hartley,  the  owner  of 
this  farm,  has  now  under  cultivation  1,500 
acres  of  land  which  five  years  ago  was  an  im- 
passable swamp.  This  land  is  worth  not  less 
than  $50  an  acre  and  it  is  probably  held  at  a 
'much  higher  figure.  Such  land  can  be  pur- 
chased throughout  northern  Minnesota  in  its 
natural  state  at  from  $8  to  $15  per  acre.  The 
cost  of^  drainage  is  about  $2  per  acre,  the  cost 
of  clearing  and  cultivating  varies  from  $2  to 
$15  per  acre,  dependent  upon  the  amount  of 
timber  or  brush  to  be  cleared  off. 

The  season  of  1912  promises  to  be  one  of 
unusual  activity  in  drainage  work  in  Minne- 
sota. Hundreds  of  miles  of  tile  drains  will 
be  put  in  and  from  60  to  75  large  machines 
will  be  engaged  on  open  ditch  work. 


Mechanical   Engineering   Problems   in 

the  Drainage  of  River  Bottom 

Lands.* 

The  rather  general  impression  in  the  mind 
of  the  average  person  that  the  drainage  of 
farm  lands  is  not  an  engineering  problem  of 
much  importance,  is  accounted  for  by  the  fact 
that  the  early  drainage  in  this  country  was 
carried  out  in  a  most  hap-hazard  manner, 
without  any  adequate  knowledge  of  the  carry- 
ing capacity  of  the  main  ditches,  and  no  par- 
ticular regard  for  the  future  extensions  of 
the  system.  The  results  from  this  method  of 
drainage  soon  brought  the  civil  engineer  into 
contact  with  this  problem,  but  the  mechanical 
engineer  did  not  become  associated  with  it 
until  the  drainage  of  overflowed  lands,  with- 
out a  natural  gravity  outlet,  was  undertaken. 

Of  the  odd  70,000,000  acres  of  swamp  and 
overflowed  lands  within  the  boundaries  of  the 
United  States  about  20,000,000  acres  lie  in  the 
Mississippi  River  valley,  and  a  large  percent- 
a.ge  of  this  area  is  so  situated,  topographically, 
that  it  cannot  be  successfully  drained,  except 
by  means  of  pumping.  Much  of  the  early 
work  along  the  lines  of  drainage  by  pumping, 
in  this  locality,  might  be  called  experimental 
in  its  nature,  and  the  results  in  many  cases 
were  far  from  encouraging.  However,  as 
these  early  installations  were  put  into  service, 
the  importance  of  the  mechanical  engineering 
problems  involved  in  the  proper  design  and 
operation  of  such  plants  became  apparent,  and 
thus  the  mechanical  engineer,  as  well  as  the 
civil  engineer,  has  been  brought  into  the  field 
of  drainage  engineering. 

During  the  last  several  years  a  large  num- 
ber of  drainage  districts  have  been  organized 
in  the  Mississippi  River  valley,  and  their 
drainage  systems  designed  and  constructed. 
The  most  glaring  fauhs  of  the  earlier  pump- 
ing plant  installations  have  been  eliminated, 
but  many  problems  in  connection  with  their 
most  efficient  design  and  operation  still  re- 
main unsolved. 

It  is  not  within  the  province  of  this  paper 
to    discuss    the   history    and     development   of    ' 
drainage  by  pumping,  but  rather  to  emphasize 

•A  paper  by  John  J.  Harman  be'ore  the  Illinois 
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the  most  important  features  of  the  problem, 
which  are  undoubtedly  worthy  of  high-grade 
mechanical  cngnieermg  talent  and  investiga- 
tion. 

In  this  connection,  it  might  be  well  to  men- 
tion that  a  very  comprehensive  treatise  on  this 
subject  has  just  recently  been  issued  by  the 
Drainage  Investigation  Division  of  the  Office 
of  Experiment  Stations  of  the  U.  S.  Depart- 
ment of  Agriculture,  entitled  Bulletin  No.  243 
— "Land  Drainage  by  Means  of  Pumps."  This 
bulletin  is  on  the  free  distribution  list  at  pres- 
ent and  can  be  secured  by  applying  to  the 
Director  of  the  Office  of  Experiment  Sta- 
tions. 

The  two  main  features  of  the  problem  of 
drainage  by  pumping  arc  as  follows  :  ( 1 ) . 
The  design  of  drainage  pumping  plants  with  a 
view  to  certainty  of  operation  at  any  time, 
economy  of  operation  and  low  cost  of  main- 
tenance. (.2).  The  maintenance  and  operation 
of  these  pumping  plants  in  such  a  manner  as 
tu  insure  certainty  of  operation  at  any  time, 
and  the  best  possible  plan  efficiency  under  the 
various  conditions  of  bend. 

In  taking  up  the  problem  of  design,  the 
first  matter  to  be  considered  is  the  choice  of 
the  type  of  prime  mover  and  pump  which 
liould  be  used.  The  conditions  which  gov- 
•  in  their  selection  vary  considerably  in  dif- 
ferent localities,  chiefly  on  account  of  the  dif- 
ference in  head  conditions,  and  the  relative 
accessibility  of  the  plants.  In  some  places 
these  plants  have  to  be  installed  ^at  points 
which  are  so  difficult  of  access  that  the  cost 
of  delivering  fuel  is  greater  than  the  pur- 
chase price,  and  in  .such  cases,  of  course,  the 
demand  for  high  economy  is  more  accent- 
uated. 

Another  factor  of  great  importance  in  the 
election  of  the  type  of  machinery  is  a  proper 
regard  for  the  availabilitv  of  operatives  ca- 
pable of  handling  the  machinery,  who  will  be 
wMling  to  live  at  an  isolated  plant,  away  from 
fellowship  to  which  they  have  been  accus- 
tomed.     In    most    cases,     except     where     the 

imping  plant  is  in  an  easily  accessible  loca- 

■n,  it  has  been  found  advisable  to  employ  a 
nan  of  family  as  the  station  engineer,  and 
provide  him  with  a  comfortable  home  at  the 
-ite  of  the  pumping  plant. 

In  selecting  the  type  of  prime  mover,  con- 
.^ideration  should  be  given  to  internal  com- 
bustion engines,  electric  motors  and  steam 
engines,  all  of  which  have  been  used  to  some 
extent  in  tHis.'  class  of  work.  The  internal 
combustion  type  of  prime  mover,  such  as  pro- 
ducer gas  and  oil  engines,  have  some  strong 
arguments  in  their  favor,  but  before  deciding 
on  an  installation  of  this  kind,  the  availability 
of  proper  operatives  must  be  given  most  care- 
ful consideration.  Electric  motors  fit  in  very 
nicely  for.  small  plants  located  near  an  avail- 
able supply  o'f  electric  current,  and  the  con- 
venience of  operation  will  often  offset  the 
■increased    cost    of    power,    even    in    plants    of 

•      '  size.      Properly    designed    steam 

',  n  plants  have  a  very  good  fuel 
economy,  i  jgether  with  considerable  overload 
capacity,  and  can  be  readily  operated  at  the 
various  speeds  necessary  to  the  economical 
operation  of  the  pumps  under  dififerent  pump- 
ing head  conditions. 

Several  types  of  pumps  have  been  used  for 
this  class  of  work,  including  the  propeller  lift 
pump,  the  paddle  or  scoop  wheel,  and  the  low 
head  centrifugal  pump.  Rotary  and  piston 
pumps  have  also  been  tried,  but  these  are  sub- 
ject to  rapid  deterioration  from  the  cutting 
action  of  the  gritty  water  which  they  are  re- 
quired to  handle.  The  propeller  lift  pump  and 
the  paddle  wheel  pump,  as  installed  in  this 
country,  are  not  a  permanent  type  of  construc- 
tion, and  it  seems  probable  that  they  will  have 
to  be  constructed  in  a  more  permanent  man- 
ner, so  that  thev  can  be  properly  maintained 
if  they  hold  their  position  in  this  kind  of 
service. 

Scoop  wheels  of  a  permanent  type  of  con- 
struction have  been  used  quite  extensively  in 
England  and  Holland.  These  plants  operate 
quite  economically  at  low  pumping  heads,  but 
are  expensive  to  install  properly  and  have 
not  been  developed  for  the  extreme  ranges 
of  head  encountered  in  the  Upper  Mississippi 
River  vallev. 


Taking  all  these  things  into  consideration, 
the  type  of  prime  mover  and  pump,  which  at 
the  present  tmie  appears  to  be  best  adapted  to 
our  average  conditoins,  arc  the  steam  engine 
and  the  low  head  centrifugal  pump,  re- 
spectively. 

Having  determined  upon  the  proper  equip- 
ment for  a  given  drainage  pumping  plant,  as- 
suming, ol  course,  that  tne  design  of  the  plant 
is  such  as  to  allow  the  full  economy  of  the  ap- 
paratus to  be  realized,  the  next  problem  of 
importance  is  the  maintenance  and  operation 
of  the  pumping  plan  from  year  to  year.  This 
is  a  matter  which  falls  upon  the  shoulders  of 
the  drainage  commissioners  at  a  time  when 
the  most  of  the  parties  interested  consider 
that  their  troubles  are  over,  and  it,  conse- 
quently, in  a  great  many  cases,  does  not  have 
the  importance  attached  to  it  which  it  de- 
serves. 

After  a  drainage  district  has  been  organized, 
and  the  many  preliminary  difficulties  sur- 
mounted, the  drainage  system  properly  de- 
signed and  constructed,  the  construction  con- 
tracts all  closed  up,  and  the  services  of  the 
engineer  dispensed  with,  the  affairs  of  the 
drainage  district  arc  left  entirely  in  the  hands 
of  its  commissioners,  who,  in  most  cases,  are 
not  versed  in  the  proper  maintenance  and 
economical  operation  of  power  plants.  Most 
power  plants  are  a  vital  part  of  the  opera- 
tions with  which  they  are  connected  and  no 
particular  anxiety  is  felt  by  the  owners  on 
that  account,  but  the  conditions  surrounding 
drainage  pumping  plants  are  so  entirely  dif- 
ferent from  those  surrounding  the  average 
power  plant  that  the  operation  becomes  a  mat- 
ter of  serious  consideration. 

Experience  shows  that  the  average  drainage 
commissioner  has  a  tendency  to  economize  in 
the  maintenance  of  a  plant  to  such  an  extent 
as  to  endanger  its  operation  at  the  time  when 
water  conditions  are  the  worst,  and  the  de- 
mand on  the  plant  is  at  a  maximum.  This 
false  economy  has  in  many  cases  resulted  in 
immense  damage  to  the  crops  within  the  dis- 
trict, and  has  shaken  the  confidence  of  in- 
vestors in  projects  of  this  character.  Great 
savings  can  properly  be  made,  however,  by 
always  operating  the  plant  at  its  most  econom- 
ical point,  and  it  is  readily  seen  that  any  sav- 
ings which  can  legitimately  be  made  are  of 
vital  importance,  in  view  of  the  fact  that  this 
expense  of  operation  is  a  perpetual  tax 
against  the  lands. 

Lack  of  authentic  information  reg(irding  the 
capacity  and  efficiency  of  low  head  centrifugal 
pumps  at  various  heads  and  speeds  seriously 
complicates  the  problem  of  determining  the 
most  economical  operating  conditions  and  even 
when  correct  information  regarding  the  pump 
is  available,  the  friction  of  suction  and  dis- 
charge piping  is  usually  such  a  large  percent- 
age of  the  total  head  that  each  plant  becomes 
more  or  less  a  problem  of  its  own,  and  should 
be  studied  individually. 

The  firm  with  which  the  writer  is  associated 
has  been  in  constant  contact  with  this  prob- 
lem for  a  number  of  years,  and  its  experience 
indicates  that  the  only  proper  method  of  de- 
termining the  most  economical  pump  speeds 
and  steam  pressures  for  the  various  operat- 
ing conditions  is  by  making  a  series  of  tests 
on  the  pumps,  engines  and  boilers,  with  vari- 
ous speeds  and  steam  pressures  at  the  different 
heads  encountered  in  practice.  Having  se- 
cured these  data  an  operating  chart  can  be 
made  up  for  the  plant,  showing  the  proper 
operating  conditions  for  the  different  heads. 
On  account  of  the  difficulty  in  securing  proper 
test  conditions,  it  is  necessary  to  be  in  readi- 
ness for  testing  at  all  times,  and  to  make  the 
tests  without  delay  when  the  proper  condi- 
tions arrive. 

The  following  example  from  actual  practice 
illustrates  very  forcibly  the  extent  of  the  loss, 
due  to  inefficient  operation,  which  may  be 
reasonably  expected  when  the  plant  is  operat- 
ed without  re.gard  for  the  proper  operating 
speeds  for  the  different  pumping  heads.  Re- 
cent tests  made  on  a  4-")-in.  low  head  centrifu- 
gal pump,  operating  against  a  total  head  of  ap- 
proximately 3..5  ft.,  showed  a  pump  efficiency 
of  40  per  cent  at  110  r.p.m.  and  26  per  cent 
at  1.3.5  r.p.m.  Lip  to  the  time  the  tests  were 
made  the  plant  had  been  operating  at  1.3-5  r.p.m. 


and  was  delivering  to  the  pump  almost  twice 
as  much  power,  per  gals,  ot  water  pumped,  as 
would  have  been  required  at  110  r.p.m.  In  de- 
termining the  most  economical  speed,  however, 
the  efficiency  of  the 'engine  must  also  be  taken 
into  account,  as  the  amount  of  water  deliv- 
ered by  the  pump  falls  oft'  rapidly  at  the  de- 
creased speed,  and  the  consequent  reduced  load 
on  the  engine  is  attended  with  the  customary 
loss,  due  to  the  increased  cylinder  condensa- 
tion, throttling,  etc.  The  station  engineer  at 
this  plant  is  as  experienced,  intelligent  and 
faithful  as  any  drainage  district  could  hope 
to  employ,  and  it  is  practically  impossible  to 
employ  and  keep  at  the  plant  the  quality  of 
talent  necessary  for  the  most  economical  plant 
operation  at  all  times. 

The  experience  of  many  drainage  districts 
indicates  that  it  would  be  highly  profitable  to 
the  land  owners,  as  well  as  affording  them 
greater  security  against  break-downs  at  the 
plant,  to  place  the  operation  of  their  drain- 
age pumping  plants  in  the  hands  of  a  com- 
petent drainage  engineer  who  would  make 
tests  from  time  to  time,  purchase  the  neces- 
sary fuel  and  supplies  for  the  plant,  keep  the 
accounts  and  pay  the  bills,  as  well  as  super- 
vise the  operation  of  the  plant  and  look  after 
its  proper  maintenance.  Such  an  officer  should, 
of  course,  be  required  to  furnish  acceptable 
bond  in  an  amount  sufficient  to  secure  the 
drainage  district  against  any  pecuniary  loss. 
He  should  also  make  written  reports  to  the 
commissioners  at  their  reguMir  meetings,  set- 
ting out  in  more  or  less  detail  the  conditions 
in  the  drainage  district  and  at  the  pumping 
plant,  including  a  financial  report  of  all  ex- 
penses incurred  subsequent  to  the  preceding 
report.  A  full  report  for  the  year  should  be 
made  at  the  end  of  the  year's  operation  in 
which  the  cost  of  operation,  pumpin.g  condi- 
tions, amount  of  water  pumped,  and  other 
items  of  interest  should  be  reported  on  in  de- 
tail so  as  to  make  a  full  and  complete  record 
of  the  year's  operation. 

In  order  to  carry  out  his  duties  properly, 
the  drainage  engineer  should  keep  in  con- 
stant touch  with  conditions  in  the  drainage 
district  and  at  the  pumping  plant,  and  should 
secure  from  the  station  engineer  complete 
daily  reports  of  the  operation  so  that  the 
amount  of  water  pumped,  the  head  pumped 
against,  the  fuel  consumed,  and  the  efficiency 
of  the  plant  can  be  determined  daily.  Such 
reports  are  an  invaluable  guide  in  the  proper 
operation  of  the  plant  and  when  preserved  for 
a  series  of  years  from  a  number  of  different 
plants  should  add  much  to  our  store  of  knowl- 
edge regarding  the  drainage  of  river  bottom 
lands  by  means  of  pumps. 


Track  Mover. — Mr.  Samuel  .A.  Taylor,  in 
a  recent  address  before  the  Railway  Club  of 
Pittsburgh,  described  the  construction  work  at 
Panama  and  incidentally  gave  a  description  of 
a  track  moving  machine  which  is  used  on  the 
earth  dumps.  The  operation  is"  described  as 
follows:  "When  the  fill  has  been  made  to 
such  a  width  that  they  wish  to  move  the  track 
over,  the  track  mover,  consistin.g  of  heavy 
chains  and  hooks  hanging  from  the  end  of  a 
boom,  takes  hold  of  the  track  and  lifts  it  until 
the  ties  are  clear  of  the  ground.  Then  a  side 
arm,  in  which  is  placed  a  pulley  on  which  a 
wire  rope  passes,  having  hooks  attached  to  the 
end,  is  then  fastened  to  the  rails.  This  rope 
is  operated  by  a  small  engine,  which  swings 
it  over  to  its  new  position.  That  machine  dis- 
places a  great  deal  of  labor  and  is  very  eco- 
nomical in  cost  of  operation." 


St.  Louis  Municipal  Bridge. — The  last  pin 
of  the  last  span  of  the  St.  Louis  municipal 
bridge  was  driven   at  midnight,  Jan.  23.   1912. 

The  Mississippi  has  been  frozen  over  for 
some  time,  but  owing  to  several  days  of 
warm  weather,  and  a  partial  movement  of 
the  ice  on  January  20,  full  movement  has 
been  daily  expected,  which  threatened  the 
falsework  and  span.  Every  effort  is  now 
being  made  to  clear  the  span  from  false- 
work. The  bridge  is  being  built  by  the 
.American  Bridge  Company.  The  resident 
engineers  are  Brenneke  &  Fay  of  St.  Louis, 
with  Mr.  S.  W.  Bowen  as  their  representa- 
tive  in   the   field. 
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The  Vertical  Posts  of  Bridges/'^ 

Tht-re  is  no  point  in  the  design  of  steel 
structures  more  loosely  detined  in  specifica- 
tions and  in  the  standard  practice  of  the  pro- 
fession than  the  design  of  compression  mem- 
bers for  bridges. 

Very  many  careful  tests  have  lieen  made 
as  to  the  testing  machine  strength  of  the  com- 
mon combination?  of  structural  shapes,  and 
lately  a  great  deal  of  money  and  labor  has 
been  spent  to  widen  the  range  of  these  tests 
to  include  very  large  compression  meinbers. 

This  work  is  very  valuable  and  very  neces- 
sary. When  it  is  completed,  however,  there 
will  still'  be  a  lack  of  accuracy  in  our  design 
of  these  members.  The  following  questions 
will  still  be  unanswered  : 

(a)  What  is  the  amount  of  the  secondary 
stresses? 

(b)  What  if  the  proper  free  length  to  be 
used  in  correlating  a  given  design  to  test 
formulae  ? 

Practice  in  regard  to  the  second  ooint  varies 
widely.  In  the  case  shown  in  Fig.  1  most  de- 
signers prefer  to  use  Li  for  truss  plane  free 
length,  and  L.  for  cross  plane  free  length. 
These  assumptions  are  very  reasonable  if  one 
works  under  the  specification  of  unsupported 
length,  instead  of  free  buckling  length.  It 
might,  however,  be  urged  that  this  nost  is 
supported  in  the  cross  plane  at  the  foot  of 
the  knee  brace  and  at  the  top  of  the  floor  beam. 

For  L~  equal  to  16  ft.  0  ins.,  L-.  might  well 
be  13  ft.  0  ins.  and  L*  l;e  17  ft.  I'i  ins.   The  as- 


This  is  an  increase  of  'M)  per  cent  over  the 
most  unfavorable  assumption. 

Mr.  C.  T.  Morris,  in  the  Engineering  Sews 
of  November  -J,  calls  attention  %ery  forcibly 
to  the  uncertainty  in  regard  to  the  assump- 
tion of  fixity.  He  apoears  to  assume,  how- 
ever, that  the  presence  of  secondary  stress  and 
the  accompanying  point  of  contra-flexure  re- 
quires the  free  length  to  be  measured  from 
the  point  of  contra-flexure  to  the  point  of 
fixity.  To  this  the  present  writer  can  not 
agree.  It  appears  to  him  that  while  the  po- 
sition of  the  free ,  buckling  length  would  be 
changed  on  the  post,  that  its  amount  would 
be  unchanged.  The  presence  of  secondary 
stress  in  a  member  is  to  be  considered,  not  be- 
cause it  lowers  the  permissible  fibre  stress, 
but  because  it  increases  the  actual  existing  fibre 
stress. 

Still  more  serious  than  the  uncertainty  as 
to  the  point  at  which  fixity  may  l)e  assumed 
to  exist,  is  the  uncertainty  as  to  whether  the 
empirical  formulas  into  which  we  substitute^ 
are  derived  from  tests  on  free  or  hinged  end 
columns.  If  they  are  so  derived,  there  would 
be  little  question  as  to  the  propriety  of  com- 
pensating in  the  length  for  fixed  end  condi- 
tions. Obviously  we  may  not  substitute  half 
length  in  fixed  end  conditions  (if  we  have 
them,  and  know  iti.  in  a  formula  arrived  at 
from  tests  upon  flat  end  columns.  Even  tests 
upon  hinged  end  columns  can  not  be  consid- 
ered to  show  the  strength  of  cohunns  abso- 
lutely free  to  turn  at  the  ends,  and  should, 
therefore,  not  be  adopted  to  fixed  end  condi- 
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sumed  free  length  might  then  vary  from  loG 
ins.  to  21U  ins.  For  a  radius  of  gyration  of 
as  much  as  3  ins.  the  permissible  fibre  stresses 
would  be,  by  the  common  straight  line  form- 

leOOO— 70  X  210/3  =  11,100  lbs. 
KiilOO— 70  X  lo0/3  =  12,360  lbs. 

This  difference  of  10  per  cent  betwxen  the 
permissible  fibre  stresses  calculated  on  the  ba- 
sis of  two  different  interpretations  of  the 
specification  would  seem  to  be  rather  import- 
ant. If  the  short  length  is  correct  the  smaller 
permissible  fibre  stress  is  wasteful. 

.A.  much  more  serious  ambiguity  exists  m 
the  term  "free  length."  In  Schneider's  Speci- 
fications, wheVe  "effective  length"  is  used  in- 
stead of  free  length,  the  author  specifies  that 
it  shall  be  taken  as  one-half  the  distance  be- 
tween connections  if  the  ends  are  fixed,  two- 
thirds  if  one  end  is  hinged,  and  the  whole 
distance  if  both  ends  are  hinged. 

.\  theoretical  dtfinition  of  fixity  might  be 
stated  as  follows :  A  condition  in  which  the 
neutral  axis  is  prevented  at  the  given  point 
from  changing  direction  on  account  of  the 
tendency  to  buckle  under  a  compressive  load. 

But  who  has  determined  when  this  condition 
shall  have  been  fulfilled?  Does  a  floor  beam 
firmly  riveted  to  the  post  fix  the  direction  of 
its  neutral  axis,  and,  if  so,  at  wdiat  point  of 
its  attachment?  Does  a  latticed  strut  with  a 
knee-brace  fix  the  neutral  axis  of  the  post, 
and,  if  so,  where— at  the  bottom  of  the  strut, 
at  the  bottom  of  the  knee-brace,  or  at  some 
point  between? 

If  in  the  post  of  Fig.  1,  dimensioned  as 
above,  complete  fixity  were  assumed  at  top 
of  floor  beam  and  at  feet  of  kneebrace,  we 
should  have  a  free  length,  by  Schneider's 
Specifications,  of  Z,:,/2  =  78  ins.,  and  the  per- 
missible fibre  stress  would  then  be : 

10000—70  X  78/3=  14,180  lbs. 


tween  top  and  bottom  of  the  post  is  foimd  to 
be  o2,t»i"i  lbs.  and  36,lii.iU  lbs.  respectively.  For 
heights  of  20  ft.  and  Ki  ft.,  the  value  of  Si 
in  these  bents  is  2,600  lbs.  for  the  railway 
bridge  and  2,250  lbs.  for  the  highway  bridge. 
Remembering  that  a  certain  amount  of  the 
wind  load  on  the  top  chord  is  certain  to  be 
carried  down  the  posts,  it  seems  quite  possi- 
ble that  there  may  be  a  shear  of  about  4.00l> 
lbs.   in   the  post. 

If,  then,  this  post  is  latticed  in  the  cross 
plane  with  single-rivet  lattice  bars,  each  rivet 
of  the  latticing  throughout  the  w-hole  length, 
of  the  post  must  endure  a  considerable  stress. 
For  a  shear  of  4,000  lbs.,  and  with  two  sys- 
tems of  60°  lattices,  this  stress  would  be  2.00O 
lbs.  X  1.1,:.  =  2,300  lbs.  This  is  not  a  very 
large  stress  for  a  single  rivet,  if  only  it  were 
the  average  stress  in  a  joint  of  several  rivets. 
Here,  however,  the  safety  of  the  whole  struc- 
ture depends  upon  the  ability  of  each  of  a 
great  number  of  rivets  to  bear  alone  a  load 
of  over  one  ton.  Such  a  reliance  upon  single 
units  of  construction  is  contrary  to  the  prin- 
ciples of  good  design. 

The  conclusion  which  I  wish  to  draw  from 
these  considerations  is  that  the  latticing  of 
vertical  posts  of  bridges  should  all  be  in  the 
truss  plane,  in  spite  of  the  loss  in  pin  plate 
metal.  Where  channels  are  turned  with  their 
webs  in  the  truss  plane  a  web  plate  should 
be  used  to  connect  them. 
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Fig.  3. 

tions  by  reducing  the  length  with  the  factors 
one-half  and  two-thirds. 

Without  excessive  difficulty,  tests  upon  mem- 
bers braced  in  maimer  as  the  vertical  posts  of 
bridges  could  be  so  contrived  as  to  throw- 
enough  light  upon  the  subject  to  enable  a 
committee  of  one  of  the  .national  professional 
societies  to  draw  up  a  defining  specification. 

The  secondary  stress  in  the  cross  plane  is 
very  easy  to  determine  theoretically.  The  en- 
gineer should  not  think,  however,  that  these 
theoretical  results  are  exactly  true.  The  En- 
gineering Xeu's.  in  a  very  able  review  of  the 
practical  aspects  of  secondary  stresses,  notes 
that  truss  plane  secondary  stresses  are  self 
relieving.  It  is  also  to  be  noted,  in  regard  to 
cross  plane  secondaries,  that  the  warping  of 
the  truss  as  a  whole,  which  must  take  place 
when  a  series  of  posts  is  bent  from  tVie  floor 
beam  action,  causes  the  inside  half  of  the 
diagonals  to  take  a  disproportionate  stress, 
which  tends  to  develop  an  outward  bending 
in  the  post.  The  eyebar,  or  diagonal  angle 
CD.  in  Fig.  2.  will  have  a  stress  appreciably 
greater  than  that  in  AB.  This  excess,  mul- 
tiplied by  the  arm  CD/2,  produces  a  bending 
moment  opposite  to  that  produced  by  the 
liending  of  the  floor  beam. 

It  is  certainly  not  possible  -in  contracts  with 
small  allowance  for  engineering,  to  compute 
the  relief  of  the  secondary  stress  from  this 
cause.  The  secondary  itself  is  not  e.xpensive 
to  compute.  The  amount  of  this  relief  can 
never  exceed  one-half  the  secondary  stress, 
since  it  is  the  imposition  of  a  uniform  mo- 
ment upon  a  moment  varying  from  zero  to  a 
maximum. 

There  is,  however,  one  thing  that  the  second- 
ary stress  calculations  for  vertical  posts  can 
teach  us,  which  is  worth  while  bearing  in 
mind  when  designing  these  members.  In  two 
examples  in  Hirei,  "Statically  Indeterminate 
Stresses,"  pages  167-8,  the  moments  Mi  and 
M«  are  computed  for  a  railway  and  a  high- 
way bridge  bent.     The  change  of  moment  be- 


Method    of    Raising    a     168-ft.     Steel 
Truss.* 

The  23d  St.  viaduct  in  Uenvcr  was  raised 
in  l!)ii<)-tn  give  more  headroom  over  about  40 
tracks  which  passed  under  the  viaduct.  The 
viaduct  i<;  seme  2,(iiii>  ft.  long  and  consisted 
of  one  through  pin-connected  steel  Pratt  truss, 
a  similar  truss  134  ft.  long  and  about  2,3oO  ft. 
of  timber  trestle.  This  structure  was  replaced 
with  one  consisting  of  four  steel  spans  each 
136  ft.  6  ins.  long.  -570  ft.  of  steel  trestle  and 
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Sketch     Showing     Scheme    for    Jacking     Up 
168-ft.    Truss. 

iM   ft.  of  new  timber  trestle. 

In  order  to  lift  the  south  end  of  the  168-ft. 
truss  from  its  seat  it  was  necessary  to  take 
hold  of  it  somewhere  in  front  of  the  pedestals 
To  accomplish  this  a  heavy  shoring  up  bent 
was  built  immediately  in  front  of  the  cylin- 
ders. This  bent  was  made  of  two  8x20-in. 
timbers  for  a  cap,  and  of  two  8xl6-in.  tim- 
bers for  each  of  six  posts  with  a  lighter  post 
in  the  middle.  The  sill  of  this  bent  rested  on 
shale.  This  shoring  up  bent  was  cross-braced 
to  another  bent  placed  about  14  ft.  away,  as 


♦.Abstracted  from  an  article  by  C.  C.  Williams. 
Assistant  Professor  of  Civil  Engineering,  pub- 
lished in  the  .lournal  of  Engineering  of  the  Uni- 
versity of  Colorado. 


January  31.  1912. 


ENGINEERING     &     CONTRACTING 


139 


shown  by  the  accompanyiiis  sketch.  liight 
.^x2i>-in.  stringers  were  laid  across  the  caps  oi 
these  two  bents  and  the  actual  jacking  up 
was  done  from  these  stringers. 

On  the  end  post  of  the  truss  there  were 
bolted  two  8.x"JiJ-in.  timbers  cut  to  rit  exactly 
on  the  underside  of  each  end  post.  A  tem- 
plate was  made  and  from  it  the  upper  sides 
of  the  timbers  were  notched  to  tit  precisely 
the  lace-bars  of  the  steel  post.  This  was  done 
so  that  the  strain  would  be  distributed  along 
the  total  length  of  the  post  as  much  as  pos- 
sible. Every  third  rivet  was  removed  from 
the  upper  side  of  the  post  and  holes  drilled 
in  the  lower  fiange  to  match.  Through  these 
holes  the  timbers  were  bolted  on  the  under 
side.  They  were  also  bolted  together  with 
liller  blocks  between.  The  bottom  ends  oi 
these  timbers  were  cut  horizontal.  Inasmuch 
as  there  was  a  tension  of  fiT.niiM  lbs.  in  th-j 
lower  chord  of  the  tirst  panel,  it  was  neces- 
sary to  have  the  supplementary  iKists  extend 
as  low  as  possible  on  the  steel  posts  in  order 
to  prevent  excessive  bending  strains  in  the 
latter.  However,  by  using  an  oak  cross  piece 
12x14  ins.  with  the  14-in.  dimension  horizon- 
tal and  thus  limiting  the  moment  arm  to  about 
11  in?.,  it  was  possible  to  prevent  undue  bend- 
ing stress.  The  oak  cross  piece  mentioned 
above  was  placed  under  the  ends  of  the  sup- 
plementary posts  and  above  the  lower  chord, 
which  was  a  20-in.  built  up  I  section.  The 
iackscrews  were  placed  under  the  oak  cross- 
pieces  and  on  the  20-in.  stringers  described 
above. 

To  do  the  lifting,  four  Norton  ball-bearing 
jacks  were  used,  two  70  tons'  capacity  each 
and  two  3-j  tons'  each.  The  heaviest  load 
lifted  at  this  end  was  on  the  track  side  of  the 
viaduct  and  amounted  to  about  811  tons.  The 
.lak  cross-piece  was  long  enough  to  allow 
blocks  to  be  placed  under  it  beside  the  jacks 
and.  C'insequently.  the  end  of  the  bridge  was 
never  off  a  secure  bearing  at  any  time,  for  it 
was  followed  up  with  lilocks  and  oak  wedges 
all  the  way. 

The  sides  of  the  bridge  were  raised  alter- 
nately about  2  ins.  at  a  time.  There  was  no 
difficulty  except  that  a  deflection  of  about  '2 
in.  was' noticed  in  the  end  post  at  the  middle. 
Inasmuch  as  this  deflection  <lid  not  increase 
and  the  whole  structure  was  safe  according 
to  computed  stresses,  no  additional  precautions 
were  taken.  The  other  truss  pedestals  were 
raised  in  a  similar  manner. 


The  Relative  Advantages  of  Land  Sur- 
veying Methods,  With  Reference  to 
Speed,  Accuracy  and  Appli- 
cability." 
There    are   three   distinct   methods   of    land 
surveying:      (I)    The  traverse   method,   using 
transit   and  tape   or   transit   :'nd   stadia.      (2) 
The  radiation  method,  using  transit  and  tape 
or   transit   and   stadia.      (3)    The   intersection 
method,  using  transit  and  tape.     Each  of  the 
methods    will    be    briefly   described,    then    dis- 
cussed, and  finally  the  methods  will  be  com- 
pared. 

TR.WERSE   METHOD. 

The  traverse  method  is  the  one  almost  uni- 
versally used  in  farm  surveying,  because  it  is 
the  oldest  and  the  best-known,  and  surveyors 
use  it  as  a  matter  of  habit  without  a  thoiight 
as  to  whether  or  not  the  same  results  might 
be  obtained  in  an  easier  and  a  quicker  way 
bv  another  method.  Under  the  regime  of  the 
compass,  the  traverse  method  was  tmdoubted- 
Iv  tlie  only  practicable  one,  and  since  the  in- 
troduction' of  the  transit  it  has  continued  to 
he  used  without  it  being  realized  that  the 
limitations  that  prompted  its  use  have  disap- 
peared. ~ 

.\s  its  name  implies,  this  method  consists  m 
running  a  traverse  around  the  land  to  be  sur- 
veyed. From  the  data  thus  obtained  the  area 
is  computed  usually  by  the  method  of  latitiides 
and  departures.  A  traverse  station  is  required 
at  each  corner  of  the  field,  and  if  the  sides  of 
the   field   are  verv  long  or  if  the   topography 
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is  rough  one  or  more  intermediate  stations 
will  he  necessary.  Since  it  is  inunaterial 
whether  the  traverse  lines  are  taken  inside  or 
outside  of  the  field,  that  arrangement  should 
be  used  which  reduces  to  a  minimum  tlic 
cutting  of  trees,  hedges,  etc.  The  distance 
between  the  fence  or  boundary  line  and  the 
transit  line  need  be  only  enough  to  allow  the 
transit  to  be  .set  up  comfortably,  and  usually 
from  3  to  10  ft.  is  sufficient.  'This  distance 
can. best  be  measured  with  a  flag  pole,  some 
even  fool  leiiig  taken,  for  in  this  way  one 
man  can  both  measure  the  oflfsets  and  drive 
the  hubs. 

The  transit  stations  may  be  located  at  ran- 
dom near  the  corners,  but,  if  this  is  done,  the 
traverse  lines  will  not  be  parallel  to  the  sides 
of  the  field,  and  the  small  areas  between  them 
will  be  irregular  in  form  and  diflicult  of  so- 
lution. Since  the  bearings  of  the  boundary 
lines  are  not  obtained  in  the  field,  they  must 
be  computed  in  the  office. 

It  is  much  belter  to  make  the  traverse  lines 
parallel  to  the  boundary  lines,  so  that  the 
angles  at  the  traverse  stations  will  be  the 
same  as  the  angles  at  the  corners  of  the  field 
itself.  Ordinarily  the  distances  between  cor- 
ners can  be  measured  directly  along  the  fence 
lines  without  appreciable  error;  but  if  this  can 
not  be  done,  the  traverse  lines  can  be  m.;asured 
and  a  correction  applied  so  as  to  obtain  the 
lengths  of  the  boundary  lines  of  the  field.  In 
this  way  the  area  of  the  field  is  obtained  with- 
out having  to  make  allowance  for  the  small 
areas  between  the  traverse  lines  and  the 
boundary  lines. 

The  traverse  method  requires  at  least  as 
many  set-ups  as  there  are  corners  to  the  field, 
and  the  surveyor  has  no  sure  check  on  his 
work  until  all  the  angles  are  measured.  If 
the  magnetic  bearings  of  the  lines  at  each  point 
be  taken,  a  blunder  of  over  b")  minutes  is  read- 
ily discovered.  By  doubling  each  angle,  and 
noting  both  single  and  double  readings,  an 
error  of  one  minute  may  be  detected,  and  the 
value  of  the  angle  can  be  obtained  more  ac- 
curately than  by  a  single  observation.  Put  if 
these  precautions  are  not  taken  and  a  large 
error  is  made,  the  angles  must  be  re-measured 
until  the  error  is  discovered.  .\  stadia  read- 
ing should  always  be  taken  as  a  check  on  a 
chained  distance',  regardless  of  the  method 
used  in  making  the  survey. 

RADIATION   METHOD. 

The  radiation  method  is  used  in  topographic 
surveying  with  the  plane-t.able.  but  so  far  as 
the  writer  knows  it  has  nev^r  been  applied  to 


farm  surveying  with  the  traii>  iie 

principal  purpose  of  this  paper  to  show  how 
ihis  method  m.ay  be  used  most  efficiently  for 
f.inn  surveying,  anil  the  advantages  that  are 
(leri\eil  therefrom.  In  the  radiation  method 
the  tr.uisit  is  set  up  at  one  or  more  central 
points  and  the  angles  at  these  points  formed 
by  lines  radiating  to  the  corners  of  the  field 
are  measured,  as  are  also  the  radial  lines, 

Fields  surveyed  according  to  this  method 
may  be  divided  into  four  classes.  Class  1  eni- 
l)races  fields  whose  corners  are  visible  from 
a  central  point.  The  longer  axis  of  the  field 
should  not  be  more  than  one-half  mile,  and 
hence  fields  containing  up  to  KiU  acres  may  he 
surveved  in  this  way.  L'nder  Class  2  come 
those  fields  whose  topographical  features  are 
such  that  all  the  corners  are  not  visible  from 
any  one  point,  so  that  two  instrument  points 
are  required.  The  size  and  shape  of  fields 
coming  under  this  class  are  about  the  same  as 
those  in  Oass  1,  but  larger  fields  may  be  sur- 
veyed in  this  way  if  the  topography  permits. 
L'nder  Class  3  come  long,  narrow  fields  whose 
widths  are  under  2,niHi  it.  Two  or  more  cen- 
tral points  are  taken  and  the  field  is  divide<l 
into  smaller  fields.  Under  Class  4,  come  all 
fields  containing  over  32u  acres  except  those 
that  come  under  Class  3.  This  is  a  modifica- 
tion of  the  traverse  method,  as  a  small  tra- 
verse is  run  inside  the  field,  its  lines  being 
about  a  quarter  of  a  mile  from  the  boundary 
lines.  From  one-third  to  one-half  of  the  in- 
strument work  is  eliminated  by  this  method 
and  the  distances  chained  are  decreased  by 
2.("l0  ft.  When  the  radiation  method  is  used 
the  sum  of  the  angles  about  each  transit  point 
is  a  direct  check  on  the  accuracy  of  the  in- 
strument work,  and  should  a  mistake  be  made 
it  can  be  found  while  the  instrument  is  still 
over  the  point,  causing  little  delay.  On  the 
other  hand,  an  error  in  chaining  will  remain 
undiscovered  unless  the  surveyor  is  familiar 
enough  with  the  shape  of  the  field  to  notice 
the  error  when  the  field  is  platted  to  a  large 
scale :  but  small  errors  will  not  be  detected 
in  this  way.  To  avoid  making  blunders  in  the 
chaining,  a  stadia  reading  should  be  taken  for 
a  check.  If  the  field  itself  is  divided  into 
parts  and  the  areas  of  these  are  wanted,  it 
requires  very  little  time  to  secure  the  addi- 
tional data  from  one  or  more  of  the  transit 
.stations.  Both  the  instrument  work  and  the 
chaining  are  reduced  to  a  minimum  by  the 
radiation  method.  If  topography  is  wanted, 
it  can  be  taken  while  the  instrument  is  set  up 
at  each  point. 
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ACCfR.\CY  OF  TR.WERSE  AXD   RADIATION 
FIELDS  OF  96  AND  222  .\CRES. 
, Time  Spent  In ^ 


•Abstract  of  paper  bv  G.  W.   Pickels.  Jr..  be- 
fore the   Illinois  Society  of  Engineers  and  Sur- 
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The  radiation  method  divides  the  lield  into 
'triangles,  two  sides  and  the  included  angle  of 
each  being  measured.  The  area  of  each  tri- 
angle is  computed  from  the  formula,  a_rea=  1/2 
be  sin  A,  and  the  sum  of  the  areas  of  the  tri- 
angles is  the  area  of  the  field.  This  method 
of  computation  is  much  quicker  than  the  lati- 
tude and  departure  method ;  but  if  a  de- 
scription of  the  field  is  wanted,  each  tri- 
angle must  be  solved  for  the  third  side  and 
the  two  angles  at  the  base.  To  do  this  re- 
quires more  time  than  to  solve  for  the  area 
by  the  latitude  and  departure  method,  where 
the  small  areas  between  the  traverse  lines  and 
the  boundary  lines  are  eliminated;  but  if  these 
small  areas  have  to  be  computed,  the  computa- 
tions required  by  the  radiation  method  are 
less  than  those  required  by  the  traverse 
method. 

INTEKSECTION    METHOD. 

This  method  consists  in  establishing  and 
carefully  measuring  a  base  line  from  each  end 
of  which  all  the  corners  of  the  field  are  visi- 
ble, and  in  measuring  all  the  angles  around 
each  end  formed  by  lines  radiating  to  the 
corners.  If  the  field  is  a  small  one  and  the 
topography  permits,  one  base  line  is  sufficient ; 
but  in  the  case  of  a  large  one,  two  or  more 
base  lines  will  be  necessary.  The  base  line 
is  taken  inside  the  field  when  it  is  possible,  as 
the  length  of  sights  is  thereby  reduced  to  a 
minimum ;  but  it  is  not  essential  that  it  be  so 
taken,  and  may  be  all  outside  of  the  held  or 
partly  inside  and  partly  outside.  The  only  im- 
perative condition — using  one  base  line — is  that 
all  the  corners  must  be  visible  from  each  end 
of  the  base  line. 

In  locating  the  base  line,  care  must  be  taken 
to  avoid  small  angles,  as  the  sines  of  small 
angles  change  rapidly.  In  the  case  of  a  rec- 
tangular field  the  best  location  for  the  base 
line  is  parallel  to  the  short  axis  of  the  field 
and  midway  of  the  long  axis.  This  arrange- 
ment should  be  followed  as  closely  as  the 
topography  will  permit.  The  more  irregular 
the  field,  the  harder  it  is  to  avoid  small  angles, 
and  more  time  and  thought  are  required  in 
the  selection  of  the  base  line  than  in  the  case 
of  the  rectangular  field.  The  length  of  the 
base  line  depends  upon  local  conditions.  In 
general,  the  longer  the  base  line  the  more  ac- 
curate the  results;  but  it  should  never  be  less 
than  one-third  the  length  of  the  average  sight. 
This  is  based  on  the  assumption  that  the  in- 
strument used  reads  to  30"  and  that  each 
angle  is  doubled  on  the  limb. 

In  order  that  a  clearer  idea  may  be  had  of 
the  relative  accuracy  of  the  different  methods 
as  well  as  the  time  required  by  each  of  them. 
the  following  examples  are  given  : 

Example  1.  The  field  used  in  this  survey  is 
bounded  by  lines  connecting  points  17,  12,  11, 
16,  15,  21,  22  and  18;  these  points  are  part  of  the 
triangulation  system  of  the  University  of  Illi- 
nois, and  were  chosen  because  the  area  em- 
braced within  them  is  known  to  the  one  thou- 
sandth of  an  acre.  It  is  seldom  in  practice 
that  a  field  as  small  as  this  is  bounded  bv 
eight  sides.  The  number  of  sides  that  a  field 
has  is  of  small  moment  as  far  as  the  dis- 
tances chained  are  concerned  if  the  traverse 
method  is  used ;  but  in  the  radiation  method 
each  additional  corner  means  an  additional 
radial  distance  to  chain.  The  triangulation 
points  are  marked  by  concrete  monuments  8 
ins.  in  diameter  and  30  ins.  long,  with  an  iron 
rod  %  in.  in  diameter  embedded  in  their  cen- 
ters. This  field  was  surveyed  by  the  writer 
with  the  help  of  one  man  by  each  of  the  three 
methods  and  the  results  obtained  are  shown 
in  Table  I.  In  the  second  column  of  this  table 
are  given  the  lengths  and  bearings  of  the  sides 
of  the  field  as  determined  bv  triangulation. 
The  lengths  are  correct  to  the  nearest  hun- 
dredth of  a  foot,  and  the  bearings  are  correct 
to  the  nearest  5",  so  these  values  may  be 
taken  as  correct  and  used  as  a  basis  of  com- 
parison for  the  other  methods.  In  the  suc- 
ceeding columns  are  given  the  results  obtained 
by  the  traverse,  radiation,  and  intersection 
methods.  The  traverse  method  required  2 
hours  and  30  minutes  to  locate  the  transit  sta- 
tions and  to  chain  the  distances  between  them, 
and  1  hour  and  30  minutes  to  measure  the 
angles.     While  a  traverse  could  have  been  run 


around  the  points  themselves,  offsets  were 
taken  so  as  to  conform  as  nearly  as  possible 
to  the  conditions  found  in  actual  practice.  The 
area  of  the  field  by  triangulation  is  54.887 
acres,  while  the  area  obtained  by  the  traverse 
method  was  54.898  acres,  a  difference  of  0.011 
acre.  The  survey  by  the  radiation  method 
was  made  under  the  same  conditions  as  the 
first  survey,  and  required  one  hour  each  for 
the  chaining  and  the  instrument  w'ork.  The 
area  obtained  was  54.894  acres,  which  differ 
from  the  triangulation  area  by  0.007  acre.  The 
intersection  method  required  2  hours  and  20 
minutes,  of  which  40  minutes  were  spent  in 
locating  and  measuring  the  base  line. 
The  base  line  was  measured  twice  with 
a  steel  tape,  the  corrections  were  made 
for  slope  and  temperature,  and  the  average 
of  the  two  measurements  was  taken  as  cor- 
rect. The  area  by  this  method  was  54.900 
acres,  which  differs  from  the  triangulation 
area  by  0.019  acre.  In  a  rectanglar  field  this 
method  would  have  given  the  most  accurate 
results,  but  in  the  field  under  consideration  it 
was  impossible  so  to  select  a  base  line  as  to 
avoid  small  angles. 

Examples  2  and  3.  The  results  obtained  in 
these  two  fields  are  shown  in  Table  II.  These 
surveys  were  made  by  Mr.  M.  F.  Connelh- 
and  Mr.  Paul  Kircher,  two  civil  engineering 
seniors,  in  connection  with  thesis  work,  and 
Table  II  is  taken  from  their  thesis  on  "The 
Relative  Efficiency  of  Land-Surveying  Meth- 
ods." The  first  field  contained  about  96  acres 
and  the  second  one  about  222  acres.  In  order 
to  make  the  results  more  trustworthy,  two 
surveys  were  made  of  each  field  by  the  tra- 
verse method  and  the  radiation  method.  As 
may  be  seen  from  the  table,  the  radiation 
method  required  25  per  cent  less  chaining 
and  21.5  per  cent  less  time. 

The  three  methods  of  land  surveying  will 
be  compared  with  respect  to:  1st,  speed;  2d. 
accuracy,  and  3d,  applicability. 

/.  Comparison  With  Respect  to  Speed. —  (a) 
Time  spent  in  chaining.  The  time  required  by 
the  intersection  method  is  much  less  than  that 
required  by  either  of  the  other  two.  In  the 
large  majority  of  cases  the  radiation  method 
requires  less  chaining  than  the  traverse 
method,  and  in  most  instances  the  difference 
amounts  to  20  per  cent. 

(b)  Time  spent  in  instrument  work.  .As 
regards  the  instrument  work,  the  radia- 
tion method  requires  one-half  as  many 
set-ups  as  the  intersection  method,  and 
about  one-fourth  as  many  as  the  tra- 
verse method.  But  the  number  of  angles 
read  in  the  traverse  method  is  the  same  as  in 
the  radiation  method,  and  is  one-half  that  re- 
quired by  the  intersection  method.  Taking  all 
the  field  work  into  consideration,  the  inter- 
section method  is  the  quickest,  with  the  radia- 
tion method  second,  and  the  traverse  method 
third. 

(c)  Time  spent  in  computing  results.  As 
far  as  determining  the  acreage  is  concerned, 
the  radiation  method  requires  the  least  amount 
of  computation,  while  the  intersection  method 
requires  the  most. 

2d.  Comparison  With  Respect  to  Accuracy. 
— Since  larger  errors  are  made  in  chaining 
distances  than  in  measuring  angles,  that 
method  which  requires  the  least  amount  of 
chaining  is  the  most  accurate.  Consequently, 
the  intersection  method  is  the  most  accurate 
provided  that  the  base  line  is  so  taken  that 
small  angles  are  avoided.  Angles  under  15° 
and  over  165°  must  be  obtained  to  the  near- 
est 10",  which  can  be  done  by  trebling  the 
angle  on  the  limb  of  the  transit.  The  radiation 
method  is  second  with  respect  to  accuracy,  and 
the  traverse  method  comes  last.  The  above 
arrangement  is  based  on  the  assumption  that 
no  blunders  are  made  in  the  work.  .\11 
blunders  made  in  measuring  angles  can  be  read- 
ily discovered  in  the  field,  but  those  made  in 
chaining  can  not  be  except  in  the  traverse 
method,  where  a  large  error  of  closure  indi- 
cates that  a  mistake  has  been  made.  There 
is  no  chance  of  making  a  blunder  in  the  in- 
tersection method,  as  the  base  Hue  is  measured 
twice  with  unusual  care.  In  the  radiation 
method  no  check  is  had  on  the  distances 
chained  unless  a  stadia  reading  can  be  taken. 


.-^  stadia  reading  for  distance  is  as  good  a 
check  as  could  be  desired,  but  it  can  not  al- 
ways be  had,  as  frequently  only  the  very  top 
of  the  flag  pole  is  visible,  and  a  stadia  in- 
tercept can  not  be  obtained;  but  if  a  grad- 
lenter  attachment  is  used  a  blunder  may  be  de- 
tected at  a  distance  of  l,uOO  ft.  if  only  a  foot 
of  the  rod  is  visible.  A  reference  to  Table  I 
shows  that  any  one  of  the  three  methods  is 
accurate  enough  for  all  practical  purposes. 

Sd.  Comparison  With  Respect  to  Applica- 
bility.—  The  traverse  metliod  is  applicable  to 
any  field  regardless  of  the  crops  or  topograph- 
ical conditions.  There  is  always  a  strip  of 
land  along  the  fence  lines  that  is  not  culti- 
vated, and  an  open  sight  may  be  had  along 
this  strip,  and  the  distance  between  corners 
may  be  chained  without  interfering  with  the 
growing  crops.  The  radiation  method  can  be 
used  equally  as  well,  provided  that  the  grow- 
ing crops  do  not  interfere  with  the  chaining 
or  obscure  the  lines  of  sight.  E'arms  are  gen- 
erally surveyed  upon  changing  hands,  and  the 
principal  thing  to  be  ascertained  is  the  acre- 
age. Possession  is  taken  in  the  spring  before 
the  crops  are  put  in  and  hence  the  surveyor 
is  not  limited  in  his  choice  of  methods.  The 
intersection  method  can  be  used  only  in  level 
open  country,  as  all  the  corners  of  the  field 
can  seldom  be  seen  from  both  ends  of  a  base 
line  in  hilly  wooded  country.  Hence,  with 
respect  to  applicability,  the  traverse  method 
has  a  slight  advantage  over  the  radiation 
method,  and  both  of  these  are  far  ahead  of 
the  intersection   method. 

CONCLUSIONS. 

Which  method  of  surveying  should  be  used 
in  any  given  case  depends  entirely  upon  the 
conditions  peculiar  to  that  particular  case. 
Each  of  the  methods  is  best  in  some  instances. 
The  use  of  the  intersection  method  is  limited, 
it  is  true,  by  topographical  features,  but  it 
is  the  most  accurate  of  all,  and  it  should  be 
used  when  the  nature  of  the  country  will  per- 
mit. The  radiation  method  should  be  given 
equal  standing  with  the  traverse  method,  for 
its  saving  in  time  more  than  compensates  for 
its  slightly  limited  use.  Frequently  the  sides 
of  the  field  have  to  be  measured  in  order  to 
re-locate  the  corners,  and  in  such  cases  the 
traverse  method  is  the  quickest  and  should 
be  used.  As  any  one  of  the  methods  is  ac- 
curate enough  for  all  practical  purposes,  the 
one  that  is  most  applicable  to  the  case  in  hand 
,  should  be  used. 


Civil    Engineering    Society    Meetings. 

Eastern  Cement  Show. — .\nnual  show  at  Mad- 
ison Square  G-irden,  New  York.  Jan.  29-Feb.  3. 

Maine  Society  of  Civil  Engineers. — Frank  E 
Pressy.  Augusta,  Sec'y.  Annual  meeting  at  Lew- 
iston,   Feb.    7. 

Connecticut  Society  of  Civil  Engineers. — J.  F. 
Jaci<son,  New  Haven.  Sec'y.  Annual  meeting  at 
New  Haven,  Feb.  12-14. 

Engineering  Society  of  .Wisconsin. — J.ohn  C. 
White.  Madison,  Sec'v.  Annual  meeting  at  Mad- 
ison.  Felj.   14-16. 

Indiana  Sanitary  and  Water  Supply  Associa- 
tion.— Dr.  W.  F.  King.  Indianapolis,  Sec'y. 
Annual  meeting  at  Indianapolis,  Feb.  15-16. 

North  Dal<ota  Society  of  Engineers. — R.  '^'■ 
Ltivingston.  Mandan,  N.  D..  Sec'v.  Annual  meet- 
ing at    Grand   Forlis.    N.    D.,   Feb.    15-16. 

Iowa  Engineering  Society. — S.  M.  Woodward, 
Iowa  City.  Sec'v.  Annual  meeting  at  Davenport. 
Feb.  21-23. 

Western  Cement  Show. — Coliseum,  Chicago. 
Feb.  21-2S. 

Interstate  Cement  Tile  IVlanufacturers'  Asso- 
ciation.— Chas.  E.  Sims.  Worthington.  Minn.. 
Sec'y.    Annual  con\'ention  at  Ciiicago,  Feb.  21-23. 

National  Association  of  Cement  Users. — Edw. 
K.  Krauss,  Harrison  Bldg. ,  Philadelphia,  Sec'y. 
Annual  convention  at  Kansas  City,  Mo.,  March 
11-16. 

Kansas  City  Cement  Show. — Convention  Hall. 
Kansas  City,  Mo.,  March  14-21. 


PERSONALS. 

Mr.  Walter  L.  Eyres  has  been  appointed  City 
Electrician  of  Austin,  Texas. 

Mr.  F.  N.  Downer  has  been  appointed  City 
Engineer  of  Painesville,   Ohio. 

Mr.  W.  "W.  Phelps  has  been  appointed  City 
Engineer  of  Santa  Monica.  Calif. 

Mr.  Geo.  Schuyler  Davis  died  in  Cleveland, 
Ohio,  on  January  24.  Mr.  Davis  was,  at  the 
time  of  his  death,  editor  of  the  "Chicago  Trac- 
tion Weekly"  of  Chicago.  He  was  well  known 
throughout  the  railway  field. 
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Developments  of  the  past 
week  indicate  that  a  number 
of  the  older  railways  arc 
planning  new  financing  in 
order  to  secure  funds  for 
construction  work.  The 
Delaware.  Lackawanna  & 
Western  has  announced  thai  it  will  issue  $12, 
000,000  of  new  stock  for  construction  work  in 
Pennsylvania,  most  of  which  will  probably  be 
expended  on  work  on  the  new  cut-off  from 
Clark's  Summit  to  Hallstcad.  Pa.  The  Wa- 
bash R.  R.  is  to  issue  $5,000,000  of  receiver's 
certificates  to  be  used  to  pay  for  improvements, 
and  the  stockholders  of  the  San  Pedro,  Los 
.\ngeles  &  Salt  Lake  R.  R.  are  to  vote  on 
March  4  on  an  increase  of  capital  stock  of 
$10,000,000.  It  is  said  that  this  increase  will 
be  used  to  make  improvements  and  to  build 
extensions.  The  above  are  but  a  few  of  the 
new  developments  which  seem  to  confirm  the 
general  belief  that  the  present  year  will  sec 
much  construction  work. 

A  considerable  amount  of  new  construction 
work  has  already  been  signed  up,  and  bids  on 
two  or  three  other  large  contracts  have  been 
taken.  Among  the  latter  is  the  work  of  con- 
structing the  Point  Defiance  line  of  the  North- 
ern Pacific  in  Washington.  Bids  on  this  were 
received  a  few  days  ago,  but  at  last  reports 
the  contract  had  not  been  aw-arded.  In  the 
way  of  immediate  construction  there  is  the  300 
miles  of  extensions  for  the  Missouri.  Oklahoma 
&  Gulf  Ry.  in  Texas  and  Oklahoma.  This  con- 
tract was  let  to  the  Fidelity  Construction  Co. 
(if  Kansas  City,  Mo.,  and  Muskogee,  Okla. 
The  profiles  for  the  work  will  be  ready  for 
inspection  about  Feb.  10  or  Feb.  15.  The  con- 
tract calls  for  the  completion  of  the  work  with- 
in one  year. 

.\mong  the  railroad  construction  jobs  let  in 
the  past  few  days  are  the  following:  C.  _F. 
Ketz,  Sioux  City,  la.,  for  constructing  the  15th 
St.  and  Indiana  Ave.  subways  at  Kansas  City, 
Mo.,  for  the  Kansas  City  Terminal  Ry..  the 
work  involving  a  large  amount  of  concrete  and 
some  100.000  cu.  yds.  of  earth  work;  Angus 
Sinclair.  Toronto,  Ont.,  for  constructing  230 
miles  of  the  Canadian  Northern  Ry.  between 
Onwatin  and  Pembroke,  Ont. ;  L.  P.  Mallarky. 
Montreal,  Que.,  for  constructing  that  portion 
of  the  Canadian  Northern  Ry.  between  Pem- 
broke and  Ottaw^a;  Burwell  &  Hillyer.  Jack- 
-iMiville,  Fla..  for  terminal  work  at  the  foot  of 
Hogan  St.,  Jacksonville,  for  the  Seaboard  Air 
Line  Ry. 

In  the  way  of  irrigation  work  the  principal 
'ob  on  which  bids  were  opened  the  past  week 
lipears  to  be  the  one  for  constructing  the 
west  canal  of  the  Uncompahgre  project  for 
the  U.  S.  Reclamation  Service.  Maney  Bros. 
&  Co.,  Boise,  Idaho,  at  $78,363,  wxre  the  low 
bidders  on  the  work. 

An  estimate  of  the  cost  of  a  barge  canal  to 
connect  the  Delaware  and  Chesapeake  Bays  has 
been  completed  bv  Maj.  R.  R.  Raymond.  U.  S. 
Engineer.  Wilmington.  Del.  The  cost  is  esti- 
mated at  $5,500,000,  for  a  canal  to  be  12  ft. 
deep  and  to  have  a  width  of  90  ft.  on  the  bot- 
tom. This  estimate  is  exclusive  of  the  cost  of 
.Tcquiring  the  present  Chesapeake  and  Delaware 
Canal,  which  has  been  appraised  at  $2,514,288. 
A  new  $15,000,000  countv  court  house  is 
planned  for  the  City  of  New  York.  Last  week 
tlie  Board  of  Estimate  of  that  city  voted  to 
condemn  a  site  just  north  of  City  Hall  Park  for 
the  new  building,  which  will  replace  the  pres- 
ent structure.  The  cost  of  the  land -is  estimated 
at  $0,000,000  and  the  cost  of  the  buildmg 
$9,000,000 

Bids  on  the  largest  piece  of  drainage  work 
which  has  come  up  for  letting  in  somf   years 


were  opened  on  Jan.  25  at  Osceola,  Ark.  This 
work  called  for  the  construction  of  a  drainage 
system  for  Drainage  district  Xo.  9  of  Missis- 
sippi County,  and  involved  about  14,000.000  cu. 
yds.  of  excavation.  There  was  considerable 
competition  for  this  contract,  but  at  this  writ- 
ing we  are  unable  to  give  the  name  of  the 
successful  contractor.  Another  good-sized 
drainage  job  which  will  probably  be  put  under 
contract  this  spring  calls  for  the  construction 
of  a  system  for  the  Back  Swamps  and  Jacob 
.■^wamp  Drainage  District  in  North  Carolina. 
Ihe  viewers  and  engineer  have  made  final 
report  on  this  proposed  system,  but  it  will  be 
about  45  days  before  bonds  can  be  issued.  The 
estimated  cost  of  the  system  is  $130,000  and  it 
will  require  about  1,300,000  cu.  yds.  of  earth 
excavation. 

Representative  Borland  of  Missouri  has 
introduced  a  bill  in  the  House  of  Representa- 
tives providing  for  a  60-ft.  national  highway 
from  Washington,  1).  C,  to  Olympia,  Wash., 
and  one  from  Washington  to  San  Francisco. 
The  cost  of  the  proposed  roads  is  to  be  equally 
divided  between  the  federal  and  state  govern- 
ments and  each  state  is  to  stand  a  propor- 
tionate share  of  i'  f  construction. 


This  road  will  also  expend  millions  for  bet- 
terment work  on  its  existing  line.  The  Cana- 
dian Northern  and  the  Grand  Trunk  Pacific 
will  continue  their  contest  to  determine  which 
will  be  first  to  complete  a  through  line  to  the 
coast.  Both  companies  will  be  at  work  from 
both  ends  between  Edmonton  and  the  Pacific. 
This  construction  work  will  reqliiie  an  im- 
mense number  of  men,  but  it  is  not  probable 
that  these  will  be  recruited  from  the  States. 
The  Canadian  government's  regulations  pro- 
vide that  each  laborer  from  this  country  must 
have  $50  in  cash,  and  when  the  average  hobo 
gets  this  amount  he  probably  would  much 
rather  prefer  going  to  some  other  place  than 
Canada. 


Kindness    to   dumb   crea- 
Water  Works   tures    is   not   entirely   mon- 
and  a  opolized  by  members  of  the 

j^    I  Society   for   the    Prevention 

IVlUle.  Qf  Qissjng  Animals,  as  the 

following  touching  little  in- 
cident goes  to  show.  Out 
in  .1  small  Kansas  town  a  railroad  obtains  its 
water  supply  by  means  of  a  1-mule  power 
pumping  station.  That  is,  a  mule  furnishes 
the  power  for  raising  the  water  into  the  tank. 
It  is  a  well  trained  animal  and  is  left  alone  all 
day  going  around  and  around  pumping  the 
water.  The  mule  is  blind,  and  it  has  been 
arranged  that  when  the  tank  is  full  the  water 
will  splash  over  on  a  sheet  of  zinc,  which  is 
the  signal  for  the  mule  to  stop.  When  w-ater 
is  taken  from  the  lank  by  an  engine  the  mule 
starts  pumping  again.  Last  spring  the  citizens 
of  the  town  proposed  to  issue  bonds  for  in- 
stalling municipal  water  w'orks.  This,  of 
course,  would  have  thrown  the  mule  out  of  a 
iob.  lint  onlv  one  man  seemed  to  think  of  this. 
"What  will" become  of  that  poor,  blind,  dumb 
animal,"  said  he,  "if  you  cut  off  his  only 
means  of  making  a  living ;  how  will  he  earn  his 
fodder?  where  will  he  sleep?"  So  this  man 
got  out  and  worked  earnestly  against  the  bond 
issue,  and  partly  as  a  result  of  his  eflforts,  the 
plan  was  defeated  at  the  election.  The  only 
thing  that  prevents  this  man  being  elected  a 
life  member  of  the  S.  P.  C.  A.  is  the  fact  that 
he  owns  the  mule. 


If  the  present  plans  of  the 
three  great  railways  of  Can- 
Railway         ada     are     carried     out     the 
rnn<;triiction    western    provinces    of    that 
L-onstrucuon    j.^,„,try   ,vill  this   year   see 
in  Canada,      rnore      construction      work 
than    at    any   previous   time 
in  their  history.     The  announced  plans  of  these 
three    railway's — the    Canadian    Northern,    the 
Grand  Trunk  Pacific  and  the  Canadian  Pacific 

call   for  the  expenditure  of  nearly  $00,000,- 

000  for  railroad  construction  in  the  four  west- 
ern provinces.  The  lines  to  be  built  will  cover 
about  3,000  miles,  this  mileage  being  about 
evenly  divided  between  the  three  companies. 
A  considerable  portion  of  this  new  line  will 
be  composed  of  branches.  The  Canadian  Pa- 
cific alone  will  build  several  hmidred  miles  of 
these   to    serve   as   feeders    for   its   main    line. 
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.An   indication   of  the   re- 
markable   resources   of    the 
Buying  in       United  States  for  the  cheap 
ArncT-io^n        production  of  steel  and  the 
M     ll  t  advantages    of    buying    this 

Market.  ^.j^j  ^f  material  in  the 
.American  market  are  shown 
by  the  experience  of  a  large  contracting  com- 
pany in  placing  an  order  for  124  miles  of  12- 
in.  steel  pipe  to  be  used  in  building  a  natural 
gas  line  in  California.  Quotations  were  asked 
from  British,  German  and  French  manufac- 
turers, and  the  best  foreign  price  was  that  of 
a  British  firm.  This  price,  exclusive  of  duty 
and  freight,  was  approximately  double  that  at 
which  the  contract  was  let  to  an  .American 
firm. 

I  he   hobo   needs   no   out- 
side poet  to  sing  his  prais- 
'pug  es;    he    can    do    it    himself. 

.,,  But    his    humbler    brother, 

Wop.  the   Wop,    if   his    deeds    be 

recounted  in  verse,  must  de- 
pend on  the  magazine  versi- 
fier. Judging  from  the  following  poem  by 
Braton  Braley,  which  appeared  in  a  recent 
issue  of  the  Saturday  Evening  Post,  the  Wop 
has  found  his  "poet  lariat" : 
When  the  line  is  surveyed  tlnough  the  scenery 

For  tunnel  and  culvert  and  eut^ 
When  the  contractor  has  his  machinery 

The  "big  job"  is  ready—all  but — 
■•.\11  but"  means  the  shovel  and  pick  of  it— 

The  hunkies  who  work  till  they  drop. 
.\nd  so,  In  the  dust  and  the  thick  of  it. 
I..ook  for  the  Wop  I 

The  big  bosses  bear  all  the  fret  of  it — 

They  are  the  fellows  who  plan; 
But  the  backbreaking  strain  and  the  sweat  of  it 

Fall  to  the  laboring  man — 
Dago  and  Russ  and  Hungarian— 

.\ll  of  the  Immigrant  crop. 
Where  is  the  Job  we  could  carry  on — 

Save  for  the  Wop? 

Subject  for  scorn  and  bedeviling; 

Victim  of  fraud  and  chicane — 
.Still,   with   his  spade,   he   Is   leveling 

Routes  over  mountain  and  plain. 
Progress?    His  soul  is  the  breath  of  it; 

Lacking  his  hand.  It  would  stop. 
Facing  the  danger  and  death  of  it. 

Here  Is  the  Wop! 

He  knows  the  hardest  and  worst  oi   it; 

He  knows  the  hard-driven  toll. 
The  ache  and  the  heat  and  the  thirst  of  it — 

Never  the  dream — or  the  spoil. 
Caves  and  explosions  make  mud  of  him — 

Who  cares  a  damn?   Let  him  flop! 
Progress  is  stainpd  with  the  blood  of  him — 

Only  a  Wop! 
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Alabama. 

The  Xockaluhi  S:  Sontliu'esterii  Ry.  has 
completed  surveys  ;uid  has  secured  the  capital 
for  the  construction  of  its  proposed  -i'i;  mile 
railroad  at  Gadsden.  No  decision  has  been 
reached  as  to  the  time  for  awarding  construc- 
tion contracts.  Louis  Hart,  Gadsden,  AU..  is 
interested. 

The  Louisville  &  Nashville  Railroad,  accord- 
ing to  information  received  from  Fort  Deposit. 
Ala.,  has  decided  to  construct  antJther  side 
track  at  that  place.  The  new  track  will  he 
about  800  yds.  long  and  in  order  to  obtain  a 
solid  roadbed  a  big  ditch  running  alon.sj  the 
main  line  near  l-^ast  Railroad  .St.  will  be  lillcil. 

Arizona. 

Engineers  of  the  E\  Paso  &  Southwestern 
R.  R.  are  reported  to  be  running  surveys  for 
the  construction  of  a  branch  Ime  from  Tucson 
to  the  Copper  Queen  property  at  Camp  Apache. 
.\ccording  to  present  surveys  the  line  will  start 
from  the  previously  determined  crossing  over 
the  Southern  Pacific  tracks  near  the  Davis 
school,  cut  across  into  the  line  of  the  old  nar- 
row gauge  road,  which  it  will  follow  through 
most  of  its  length,  cut  off  into  the  Canyado 
del  Oro  and  follow  the  canyon  to  its  head.  .V 
project  to  tunnel  under  the  hill,  passing  under 
the  mine  property  owned  liy  Francis  M.  Hart- 
man  and  associates,  and  thus  get  in  close  to 
the  Camp  Apache  mine  of  the  Copper  Queen, 
is  being  considered.  J.  J.  Campbell.  El  Paso. 
Texas,  is  Engineer  nf  the  E.  P.  &  S.  W. 

Arkansas. 

The  Kansas  City  &  Memphis  Ry.,  projecting 
a  ■2.'j0  mile  line  from  Fayetteville  to  Memphis 
and  Little  Rock,  has  construction  work  under 
way  on  part  of  its  line.  The  W.  R.  Fclker 
Construction  Co..  Rogers.  Ark.,  has  the  con- 
tract as  was  noted  some  time  ago.  Geo.  D. 
Locke,  Rogers,  Ark.,  is  President  and  M. 
Havs,  Rogers,  .^rk.,  is  Chief  Engineer. 

The  Board  of  Trade  of  Russeilville  is  tak- 
ing steps  to  raise  a  $40,0nri  Ijonus  for  the  con- 
struction of  the  proposed  line  of  the  Russeil- 
ville. Dover  &  Northern  R.  R.  Co.,  from 
Russeilville  to  Dover,  10  miles  north.  W.  H. 
Garanflo,  President  of  the  State  National' 
P.ank.  Little  Rock,  .\rk.,  is  President  of  the 
railroad. 

California. 

®The  ]MalIon-\'ohe  Co.,  Inc.,  Princeton, 
Cal..  which  has  the  contract  for  the  construc- 
tion of  the  Colusa  &  Hamilton  R.  R.  (South- 
ern Pacific  line")  as  noted  in  previous  issues, 
will  sublet  much  of  the  work.  The  w-ork  is 
located  on  the  west  side  of  the  Sacramenti? 
River  and  extends  from  Hamilton  City  south 
to  Arbuckle,  fil  miles.  The  contract  includes 
20.000  cu.  yds.  earth  excavation.  LT.50.000  en. 
yds,  embankment,  concrete  brid.ges  and  wood 
trestles. 

The  city  officials  of  San  Francisco  are  re- 
ported to  have  decided  to  complete  the-  re- 
construction of  the  Cjeary  St.  municipal  rail- 
road (electric)  by  contract  instead  of  by  day 
lalior  as  was  at  lirst  intended.  M.  Marsden 
is    City    Engineer. 

The  Laton  &  Western  R.  R.,  which  was 
placed  in  operation  from  Laton  to  L.anare, 
1.")%  miles,  early  this  year,  has  started  siu'- 
veys  for  an  extension  from  Lanare  through 
the  Grant  and  Summit  Counties.  It  is  un- 
derstood that  construction  work  will  be  start- 
ed so  that  the  extension  can  be  completed  this 
year.  L.  .\.  Nares.  Fresno.  Cal..  is  President. 
The  Central  California  Traction  Co..  San 
Francisco,  is  stated  to  have  secured  rights  of 
way  for  a  branch  line  from  its  main  .Sacra- 
mento line  at  G;iU  road  to  Gait,  and  proposes 
to  extend  the  branch  line  through  Thornton 
and  on  to  Walnut  Grove,  on  the  Sacramento 
river. 

Among    the    numerous     reports     concerning 


prij cited  w.irk  of  the  Southern  Pacific  Rail- 
way is  one  to  the  efifect  that  work  will  be 
started  in  the  Spring  on  a  new  passenger  sta- 
tion at  Sacramento,  Calif.,  to  cost  IM.V^tioo. 
William  Flood.  San  E"rancisco,  Calif.,  is  Chief 
Engineer. 

Preliminary  surveys  have  been  made  for 
the  proposed  line  of  the  Sacramento  Valley 
West  Side  Electric  Ry.  Co.,  between  Wood- 
!;u:d  a?id  Red  Blufif,  and  right  of  way  agents 
are  now  busy  in  the  field  securing  options  on 
the  necessary  property  for  right  of  way,  ter- 
minals, etc.  The  Dozier  Construction  &  F.n- 
.gineering  Co.,  Nicolaus  Bldg.,  Sacramento. 
Cal..  is  the  engineer. 

The  Oakland.  Antioch  &  Eastern  Ry.  Co. 
has  filed  its  articles  of  incorporation  with  the 
county  clerk  at  Fair'ield.  This  company,  as 
])reviously  noted,  proposes  to  build  a  line 
from  Oakland  to  Sacramento  and  from  Oak- 
land to  Stockton.  The  incorporators  include 
A.  W.  Melby,  Concord,  Cal.,  and  .A.  L.  Nap- 
thaly.  Lawrence  Amistein.  John  R.  Sell)y  and 
-A.  J.  Krutmcyer  of   San  Francisco. 

Colorado. 

The  people  of  Montrose  and  the  country 
between  Montrose  and  the  Paradox,  are  agi- 
tating the  fiuestion  of  a  railroad  from  Mont- 
rose to  the  Paradox  Valley,  and  have  started 
various  subscription  lists  to  raise  money  to 
have  a  careful  report  made,  showing  the  re- 
sources of  the  country,  with  the  possible  ton- 
na.ge  that  would  be  given  to  a  railroad,  and. 
later,  to  make  a  preliminary  survey  of  the 
I)roi)osed  route.  As  noted  in  our  Jan.  12  is- 
sue the  Montrose-Paradox  Railroad  Construc- 
tion Co.  has  been  organized  to  have  charge  of 
the  preliminary  work.  K.  D.  Fleguembourg. 
Naturita,  Colo.,  is  a  director  of  the  company. 

Florida. 

®Burwell  &•  Hillyer,  Jacksonville,  Ida.,  have 
Tieen  awarded  a  contract  for  the  terminal 
work  at  the  foot  of  Hogan  St.,  Jacksonville, 
for  the  Seaboard  .\ir  Line  Ry.  The  work  will 
cost  about  $250,000  and  will  include  the  con- 
struction of  two  storage  houses  -"jOO.kIIO  ft. 
each  and  a  dock. 

Georgia. 

Burke  &  Joseph.  Gainesville.  Ga.,  who  have 
the  contract  for  grading  and  tracklaying  for  3.5 
nfiles  of  line  for  the  Gainesville  &  Northwest- 
ern Rv.,  from  Gainesville,  have  some  slip  and 
W'hecl  scraper  work  to  sublet. 

The  Georgia,  Alabama  &  Western  Ry.  Co. 
has  been  chartered  in  Georgia  and  proposes  to 
construct  a  railroad  from  l\Iilltown.  in  Berrien 
county,  over  to  the  Alabama  line  near  Blakely, 
in  Early  county,  a  distance  of  about  150  miles. 
It  will  probably  also  be  extended  into  Ala- 
bama. This  railroad  will  pass  through  the 
counties  of  Lowndes,  Berrien,- Brooks,  Thomas. 
Grady.  Mitchell.  Miller  and  Early.  The  in- 
corporators are  E.  H.  Beck.  T.  A.  Rozier  and 
I- .  B.  Walker  of  Barney ;  W.  W.  Webb,  L.  M. 
.Stanfield  and  Robert  Carfield  of  Hahira :  J.  E. 
T.  Bovvden  and  G.  W.  Deen  of  Waycross,  and 
J.  Frank  Harris  and  John  A.  Kennedy  of  Pavo. 

Actual  work  has  been  started  clearing  the 
ri.ght  of  way  for  the  proposed  line  of  the  El- 
berton  &  Eastern  R.  R.  preparatory  to  starting 
grading.  President  W.  O.  Jones  has  an- 
nounced that  the  steam  graders  and  other  ma- 
chinery will  arrive  shortly  -when  dirt  will  be 
broken  on  the  first  section  which  -umII  e.xtend 
from  Elberton  to  Tignall  in  Wilkes  County, 
Ga.  .■\t  the  annual  meeting  of  the  stockhold- 
ers of  the  Elberton  &  Eastern,  W.  O.  Jones 
was  re-elected  president:  T.  W.  Shelton,  of 
Norfolk,  vice  president :  J.  H.  Blackwell.  sec- 
retary and  treasurer.  The  overtures  made  re- 
cently by  the  Seaboard  for  trackage  arran.ge- 
ments  in  Elberton  and  the  personnel  of  the 
foreign   members   of   the   board    of    directors 


nan:ed   has  given   rise  to  the   rumor,  that:  the- 
Sea1;oard  is  lichiiiil  the  Elberton  &  Eastexn. 

niinois. 

The  Dccatur-PiuTa  Traction  Co.,  which  pro- 
poses the  constructiicin  of  an  interurban  line 
from  Decatur  to  Pana,  has  filed  its  articles 
of  incorporation'  at  Decatur.  The  incorpara-- 
tors  include  L.  J.  Ashcraft,  Howard'  Hod'g^ 
kins  and  John  FT.  llartin.  all  of  Chicago. 

The  Chicago.  Knrlington  &  Quincy  R.  R. 
has  had  engineers  in  the  field  io'-  several' 
« eeks  ruimiiig  a  lirrc  for  a  cross-country  line 
through  .\lton  and  across  the  ^Mississippi  Riv.^ 
cr  to  connect  the  St.  Louis  terminals  of  the- 
Chicago  BurlingtoiT  &  Quincy  R  R.  at  West 
.\lton  with  the  Blirhngton  coal  line  in  .Sbuth- 
ern  Illinois.  The  plans  for  the  improvement 
are  understood'  to  call  for  a  new  steel'  bridge 
over  the  Mississippi  river  at  .\lton,  UK  and' 
an  extension  of  its  system  southeasterly  by  a 
cross-country  line  from  Alton,  through  Cen- 
tralia,_  111.,  and  Pirducah.  Ky..  to  Birnungham,. 
Ala.,  including  the  erection  of  a  steel  bridge 
over  the  Ohio   rirer  at   Paducah. 

Iowa. 

The  Cedar  Rapids  &  Iowa  City  RV.  (elec- 
tric), William  G.  D-ows,  President.  Ced'ar 
Rapids,  la.,  expects  to  build  an  extension  o-f 
about  15  miles  to  Jit.  Vernon  this  spring. 

Kansas. 

As  previously  noted  in  these  coluiTms  the 
State  Public-  CtiTities  Commission  of  Kaitsa:? 
has- granted  permission  to  the  Wichita  &  Den- 
ver Air  Liiie  R.  R.  Co.  to  issue  bonds  for  its 
proposed  railroad.  This  company  is  project- 
ing a  500-mile  line  to  extend  from  'Wi'ciii'ta. 
Kan.,  to  Denver.  Colo.  Surveys  have  been 
made  ami'  part  of  the  construction-  capital  has 
been  secured.  The  Air  Line  Constrmrtion 
Co..  Kinsley.  Kan.,  has  the  construction  con- 
tract. W.  F.  Brown.  Tnka.  Kan.,  is  President: 
J.  E.  Tliayer.  !Macksville.  Kan.,  is  Cliief  En- 
gineer, and'  H.  P.  Ketelson,  Kinsley,  Kan.,  is 
.Secretary. 

.■\n  election  will  be  held,  according  to  ad- 
vices ttom  Lincoln,  Kan.,  on  Felr.  8",  to  vote 
on  the  proposition  of  issuing  borrd's  to  assist 
in  the  construction  of  the  Salirra.  Tipton  & 
Northe-m  railroad. 

The  Missouri.  Kansas  &  Texas  (Kat\-')  Rail- 
road is  reported  to  have  plans  mider  way  for 
the  constmction  of  a  line  north-  from  Junction 
City,  Kan.,  into  Nebraska  and'  probably  the 
Daicotas. 

Kentucky. 

F.  E.  Engle.  Chief  EngineiSr  of  the  Sandy 
Vallev  &  Elkhorn  Railroad,  has  announced 
that  construction  work  on  the  line  from  Shelby 
to  Jenkins.  Ky..  will  be  completed  shortly. 

Maryland. 

The  Northern  Central  Ry.  (Pennsylvania 
liiic),  J.  H.  Nichols,  Principal  .Assistant  En- 
gineer, Williamsport.  Pa.,  is  reported  to  be 
plamiing  to  begin  work  .\pril  1  on  its  terminal 
impirovcments  at  Frederick.  Md.  These  will 
include  the  laying  of  new  tracks  and  in  rear- 
rangement of  the  yards. 

Michigan. 

The  Port  Huron  &  Northern  Ry.  Co..  as 
!nentioncd  in  our  Jan.  17  issue,  is  planning 
the  construction  of  a  50-mile  line  to  extend 
from  Port  Huron  northwest  into  the  Thumb 
District.  William  E.  Bolles.  .501  Wayne  Bank 
Bldg,.  Detroit,   Mich.,  is  Treasurer. 

Good  progress  is  being  made  on  the  plans 
for  an  electric  line  from  Bristol,  Ind.,  to 
Three  Rivers  and  Kalamagoo,  up  the  St.  Jos- 
eph Valley.  It  is  proposed  to  build  three 
dams  at  and  near  Mottville,  Mich.,  to  develop 
power  for  the  line.  H.  E.  Buckleri,  Chicago, 
111,  is  interested  in  this  project. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Duluth  and  the  Ranges. 

IIY    PETER   E.    MEAGHER. 

Tlie  LUicyriis  Company,  maiuifactiir^rs  of 
steam  shovels  have  opened  up  ;m  oftioe  in  this 
city,  and  have  appointed  Mr.  K.  C.  Hinyston 
as  northern  sales  agent  for  this  terrilnrv.  This 
move  of  the  lincyrus  Company  proves  the  ex- 
tensive bnsiness  that  is  done  in  this  territory. 
and  undonlitcdly  their  intention  is  to  be  right 
here  on  the  joh. 

1".  C.  Ilolliday.  of  the  firm  of  Winston-Dear 
Co.,  stripping  contractors,  llitibing,  .Minn., 
spent  a  few  days  here  in  the  city  recentl\. 
They  have  closed  down  their  work  on  ilio 
Range,  and  at  the  present  time  liave  a  inimher 
of  men  repairing  their  equipment  and  getting 
it  into  shape  so  as  to  start  on  their  work 
early   the  coming   Spring. 

F.  .\.  Baxter,  the  railroad  contractor,  is 
one  of  the  very  few  contractors  that  is  work- 
ing on  railroad  work  in  this  vicinity  at  the 
present  time  lie  has  some  work  on  the  Soo 
Line  in  Wisconsin. 

.■\.  (I.  Osmaii.  General  Contractor,  was  a 
caller  a  few  days  ago,  and  stated  that  he  was 
not  doing  anything  at  the  present  time :  hut 
would  probably  get  bu.sy  just  as  soon  as  the 
weather  permitted. 

Paul  I'.ains.  General  Superintendent  for  the 
Drake  &  Stratton  Co.,  stripping  contractors 
on  the  Iron  Range,  was'  here  for  a  few  days 
this  week.  They  have  closed  down  their 
operations  for  this  sea.son.  and  do  not  expect 
to  resume  until  about  .\pril  1st.  At  the  pres- 
ent time  they  are  busily  engaged  overhauling 
their  plant. 

Captain  Harry  Roberts,  of  the  Roberts- 
Kingston  Contracting  Co..  who  have  a  large 
stripping  contract  on  the  Iron  Range,  re- 
turned from  a  trip  to  tlic  Twin  Cities  last 
week.  He  states  that  they  have  closed  down 
their  operations  for  the  winter. 

The  writer  is  in  receipt  of  a  letter  from 
the  Weir  Junction  Coal  Co..  Cherokee,  Kan., 
in  which  they  state  that  they  have  a  contract 
that  they  wish  to  let  to  someone  to  load  coal 
by  the  ton,  and  to  strip  coal  by  the  yard.  This 
is  a  contract  for  someone  who  has  a  steam 
shovel.  ,\nyone  interested  in  this  matter 
should  take  it  up  direct  with  the  company. 

The  writer  returned  from  a  week's  trip  to 
St.  Paul  and  Minneapolis,  and  while  the  con- 
tractors that  he  called  on  were  not  very  busy 
at  the  present  time,  still  they  were  ipiite  op- 
timistic as  to  the  outlook  for  the  coming  sea- 
son. Business  in  general  in  these  two  cities 
seemed  to  be  very  good,  and  the  business  men 
interviewed,  all  stated  that  U)12  in  their  opin- 
ion would  be  a  very  prosperotis  year. 

In  regards  to  the  labor  situation  at  Duluth 
and  vicinity  would  say  that  there  is  a  scarcity 
of  men  here.  The  wages  have  gone  up  some 
but  it  seems  to  be  impossible  to  get  the  num- 
ber of  men  required  for  the  work  that  is  of- 
fered. Quite  a  number  of  the  foreigners  in 
this  section  of  the  country,  foreseeing  that 
the  winter  season  would  not  be  very  good. 
went  to  Europe,  and  many  thousands  of  la- 
borers left  for  Canada  to  enga,ge  on  construc- 
tion work  there :  and.  owing  to  the  fact  that 
there  has  not  been  very  many  new  men  com- 
ing in  here,  it  leaves  this  market  in  a  very 
stringent  condition :  and,  I  predict  that  unless 
a  lar.ge  numlier  of  men  start  to  come  in  here, 
there  will  be  a  scarcity  of  men  to  start  the 
coming  season's  operations 

Mississippi. 
_.-\  $12o.ri00  bond  issue  has  been  lloated  in 
New  York  City  proceeds  of  which  will  be 
used  to  extend  the  Summit  &  McComb  Motor 
Line  telectric)  to  Magnolia.  The  extension 
will  be  alxiut  seven  miles  long.  Ted  Black- 
more.   .Summit.   Miss.,  is   President. 

Missouri., 

The  Butler  County  R.  R..  William  X.  Bar- 
'  n,  General  Manager.  Poplar  Bluff,  Mo.,  on 
Jan.  20.  received  bids  for  the  construction  of 
nine  miles  of  railroad  grade,  the  contract  call- 
ing for  200.000  cu.  yds.  of  grading,  including  all 
clearing  and  grubbing,  at  22  cts.  per  cu.  yd. 
All  bids  were  rejected  as  being  excessive.    Th 


Miniplns,  are  the 


Moruan   KngiiieVring  C  ' 
I'.ngineers. 

.It  IS  asam  r,-i...ne.l  thai  the  .Missouri  Pa- 
eilK-  IS  iilanmn-  ,-K-tu.d  c-istruetion  work  <m 
the  pvo|,..s^.,l  tVntral  l.rapch  from  either 
.Stockt.Mi  or  l.en.ira  l<.  Ikiner,  I-;.  1'.  .Mitchell. 
St.  Louis.  Mo.,  IS  Chief  I  ni;ineer  of  the  com- 
p.any. 

Kansas  City,  Mo.,  and  Vicinity. 

IKHal..\K    lOltKEM-oNliEXCE.  I 

®-'  "•  l>"rris  is  nvuing  Ins  luitlit  to  Walls, 
Okla..  to  Stan  work  on  ibe  Kansas  Citv  South- 
ern contract,  which  he  secured  about  two  weeks 
jigo.  .\iiiiouncenient  of  tbi>  contract  was  m.ide 
last   week. 

Win.  1).  |-"oulke,  treasurer  of  the  Western 
Wheeled  Scraper  Co..  has  been  in  Kansas  City 
the  past  lew  days  on  busnus-.  While  here  Mr. 
loiilke  expresseil  the  opinion  that  the  coining 
year  promiseil  to  be  a  good  one  in  the  con- 
tracting world.  ".-Ml  section-,  of  the  couiilry 
seem  to  show  activity."  he  said.  This  seems 
to  be  the  inev.iiling  opinion  with  all  who  hap- 
pen to  dro])  in  our  office.  Prospects  certainly 
do  look  good  and  iiisi<le  of  fin  days  iille  oiittils 
will  be  mighty  scarce.  This  is  our  opinion  at 
;iny  rate. 

V\e  had  a  letter  this  week  from  C.  W.  ^L•lr- 
shall.  Needles.  Cal.  The  Santa  I'e  work  on 
which  he  has  been  engaged  the  last  few  weeks 
is  about  finished,  but  he  expects  to  land  other 
contracts  in  thai  section  in  all  probabilities.  It 
is  needless  to  add  that  Mr.  Marshall  has  made 
splendid  i)rogress  on  the  work  in  \\hich  he  has 
been  engaged — he  always  does  that. 

While  it  has  not  been  officially  announced  as 
yet,  still  it  is  pretty  well  understood  that  work 
on  the  M.  ().  &  Ci.  will  begin  next  month. 
Rumor  has  it  that  2")0  miles  of  new  road  will 
be  constructed.  It  will  be  our  eiuleavor  to  keep 
our  readers  fully  informed  as  to  the  project. 
Probably  next  week  something  of  importance 
can  be  announced. 

Wm.  List  of  the  firm  of  List  &  Gifford  is 
in  St.  Paul  this  week  attending  the  Northern 
Pacific  lettin.g  at  that  place.  \Vc  hope  to  an- 
nounce that  Mr.  List  secured  a  nice  piece  of 
work.  There  is  a  large  amount  of  work  to 
be  done,  running  well  up  to  the  millions  of 
yards. 

"Pete"  Clifford  was  in  Kansas  City  last  week 
from  the  List  &  GifTord  work  in  .\rkansas. 
Everything  seems  to  be  moving  along  nicely  on 
that  contract  and  is  well  on  the  way  to  com- 
pletion. 

Connelly  Bros,  expect  to  secure  some  nice 
work  in  the  west  within  the  next  few  weeks. 
In  order  to  be  prepared  for  the  work  in  the 
proper  manner  they  have  placed  their  order  for 
a  new  shovel.  .\11  of  Connelly's  friends  hope 
they  will  be  highly  successful  in  their  steam 
shovel  venture.  Their  address  will  be  Ogden, 
L'tah,  within  a  very  short  time. 

®C.  F.  Betz  of  Sioux  City,  la.,  was  awarded 
a  large  contract  here  last  week.  The  Kansas 
City  Terminal  Ry.  Co.  let  Ta  contract  for  the 
I.")th  St.  and  the  Indiana  .\ve.  subways.  Mr. 
Betz  was  the  successful  bidder  and  he  is  now 
preparing  to  do  the  work.  There  is  a  large 
amount  of  concrete  in  this,  besides  100.000 
vards  of  earth  work. 

The  writer  called  at  W.  M.  Spencer's  camp 
the  last  week.  It  will  be  remembered  that  Mr. 
Spencer  is  doing  work  on  the  Excelsior 
Springs  line.  The  contract  presc^its  a  busy  as- 
pect tliesc  days  in  spite  of  the  frigid  Aveathcr 
we  have  been' having.  Both  a  TO  and  a  40  ton 
shovel  are  being  worked  and  the  dirt  is  cer- 
tainlv  being  moved  ranidly. 

Mr.  11.  F.  Riley  of  Clapp.  Norstorm  &  Rilev. 
Chicago,  slopped  over  here  on  the  27th.  It 
certainlv  imbues  one  with  confidence  in  the 
grading'  world  to  get  to  talk  with  this  gentle- 
man. Rilev  is  one  of  those  men  to  whom  there 
never  is  a  dark  side  to  the  future.  His  friends 
—and  they  are  numbered  by  the  score—will  be 
glad  to  know  of  his  continued  prosperity. 
'"  it  certainlv  is  with  great  -deasure  that  we 
announce  the  marked  improvement  in  the  con- 
dition of  Mr.  .\.  P.  Wood  of  the  contracting 
firm  of  Wood.  Bancroft  &  Doty.  Pneumonui 
is  alwavs  a  serious  matter  and  at  Mr.  Wood's 
;i.re  is  doulilv  SO.     But  bo  has  so  f.nr  imiiroved 
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^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


that  it   seems   only  a  question  of  a   few  days 
when  he  will  be  np  and  around  once  more. 

.Mr.  Ivd  Burke  of  Chicago  is  in  Kansas  City 
at  the  present  writing.  Frank  Burke,  his 
brother,  who  has  a  nice  contract  on  the  St.  Joe 
electric  line,  is  with  him  here,  and  the  indica- 
tions are  that  together  they  are  l.truring  on  one 
of  the  several  propositions  now  open.  Of  this 
we  can  probably  write  later. 

Si.  Louis  iLems. 

iw  A.  n.    KoExii;. 

.Mike  Cfiiiroy  has  taken  advantage  of  the 
fold  weather  and  gone  to  Hot  Springs  with 
.Mrs.  Cnnroy  to  spend  the  balance  of  the  win- 
ter. He  expects  to  return  when  the  .goese 
ami  ducks  are  coming  and  finish  his  levee 
work  at  (iranite  City.   III. 

The  Board  of  Local  Improvements  of  Ed- 
wardsville.  III.,  received  bids  on  six  improve- 
ment districts  authorized  by  the  City  Council 
to  be  constructed  this  spring  at  a  cost  of 
about  ST.'i.OiHi.  The  work  includes  about  two 
miles  of  paving  with  a  small  area  of  cross 
streets  to  be  built  of  a  combination  concrete. 
.•Mthough  a  dozen  contractors  figured  on  thi." 
work  only  three  filed  bids.  The  bidders  were 
().  T.  Duiilap  and  (i.  R.  Hyten  of  Edwards- 
ville.  and  John  Cherry  of  Jacksonville.  The 
Edw.irdsvijle  men  were  low  in  every  instance. 
The  low  bids  were  as  follows:  ( ).  T.  Duiilap 
—  l'"illiiiore-Bucli.iiiaii  Improveinenl  District, 
$27,-ti>").ii" :  (ir.ind-F.lm  Improvement  District, 
$l(l.!»8ti.:iii;  Schwarz  Paving  District.  $S,.S!in.7(l; 
IJnion  Connecting  District.  $-'.,!t'5!i.  10;  Park- 
Benton  Paving  District,  .$I."..I22.  G.  R.  Hyten 
— Commercial  College  Imnrovement  District, 
$^l..'iS7.-Vl.  The  bi<ls  are  below  the  estimate  of 
City  Engineer  Charles  S.  Sheppard.  The 
work  will  commence  alxiiit  March  l.'i.  and 
when  complete  will  give  Edwardsville  about 
ten   street   miles  of  paving. 

Dave  Johnson  of  Johnson  Bros.,  Cedar  Rap- 
ids, la.,  passed  through  St.  I»uis  on  his  way 
to  New  Orleans.  The  Johnson  Bros,  arc  at 
work  in  Canada  and  Dave  says  they  have 
enough  work  to  hol<l  them   for  a  while. 

Sub-contracts  aggregating  $l,2.'jO,000  were 
announci'd  by  the  Westlake  Construction  Co. 
on  the  new  $^1.00(1,0(1(1  22-slory  Railway  Ex- 
change building  to  be  erected  on  the  present 
site  of  Barr's.  The  work  of  clearing  away  the 
buildings  is  expected  to  he  completed  by  .Mar. 
■).  Demolition  of  the  Barr  building  proper 
began  January  2(i.  The  contracts  awarded  to 
date  are:  Jones  &  Laughlin  Steel  Co.,  Pitts- 
burg, Pa.,  lO.rtOd  tons  structural  steel,  $100.- 
(^iiVi;  Winkle  Terra  Cotta  Co.  of  St.  I^uis, 
."i.lttlO  tons  of  terra  cotta,  $2.Vi,iiOll;  Conti- 
nental Portland  Cement  Co.  of  St.  Louis.  '').• 
(lOO  bbls.  of  cement.  $1(10.(100 ;  fnion  Sand 
and  Material  Company  of  St.  Louis,  sand  and 
gravel  for  founilations  and  interiors,  $;?(.iO,000. 

Joe  Flick  came  in  from  the  northwest,  post- 
ed us  up  on  a  few  things  and  left  here  for 
Alabama.  We  may  report  him  having  an- 
other contract  in  next  issue. 

l-lxtension  of  the  Chain  of  Rocks  water 
plant  is  planned  by  the  city  of  St.  Louis,  and 
Water  Commissioner  Wall  has  announced 
that  the  work  of  building  a  new  intake  tun- 
nel will  C'linnicnce  as  soon  as  the  weather 
moderates.  The  improvements  will  cost  about 
$.'!.iiOii.(inri.  Xew  boilers  costing  $:10.000  and  a 
purifying  and  settling  basin  costing  $7.5,00n 
are  among  some  of  tlK-  proposed  improve'- 
ments.  .'\n  ordinance  covering  the  improve- 
ments will  be  introduced  in  the  .'\ssenibly. 
The  expenditure  for  the  tower  and  tunnel 
lo  the  pump  well  will  amount  to  more  than 
$.")00,000.  Ordinances  are  pending  for  ex- 
tensions of  the  mains  to  cost  $2,000,000  and 
for  pumps  at  $27"i.OO0. 

The  first  of  the  l-l  new  Pacific  type  of  loco- 
niotives  for  fast  through  passenger  train  ser- 
vice, the  order  for  which  was  placed  last 
Xn.cust.  have  been  received  by  the  Missouri 
Pacific-Iron  Mountain.  These  engines  are 
larger  and  heavier  than  any  passenger  en- 
gines now  in  service  on  those  lines.  The  cyl- 
inders arc  2i!  by  20  inches.  The  boiler  is 
equipped  with  superheated  and  comljustion 
chambers,  and  will  carry  a  steam  pressure  of 
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180  pounds.  The  engines  weigh  '205  tons  each, 
and  the  tenders  will  contain  8,000  gallons  of 
water  and  fourteen  tons  of  coal.  The  driv- 
ing wheels  are  7,3  inches  high,  and  while  cap- 
able of  attaining  a  speed  of  seventy-five  miles 
an  hour,  the  engines  are  able  to  handle  a 
heavily  loaded  train.  Tests  show  that  they 
can  haul  a  train  of  eleven  cars  over  a  1.5 
grade  at  a  good  speed.  Electricity  is  used  for 
illuminating  the  cab  and  headlight.  The  new 
passenger  cars  ordered  some  time  ago  are 
also  being  received.  .-MI  are  of  steel  construc- 
tion and  are  equipped  w-ith  all  steel  trucks  and 
wheels.  The  chair  cars  and  day  coaches  are 
finished  in  the  interior  in  Mexican  mahogany. 
They  are  lighted  by  electricity,  furnished  by 
a  dynamo  placed  on  the  axle  of  the  car.  Steam 
furnished  by  the  engine  is  used  exclusively 
in  heating  the  cars.  The  steel  mail  cars  arc 
fitted  with  all  sanitary  appliances  for  the  oc- 
cupants, 

J.  W.  Skimier  has  started  on  his  pile-driv- 
ing work  across  the  river  here. 

All  the  general  offices  of  the  Burlington 
railroad  in  St.  Louis  are  to  be  removed  to  the 
new  National  Bank  of  Commerce  building 
after  March  1.  A  long-term  lease  was  closed 
for  the  third  floor  of  this  building.  The 
departments,  which  will  occupy  these  quar- 
ters includes  the  general  passenger  and  gen- 
eral freight  offices  now  in  the  Liggett  build- 
ing and  the  operating  department,  now  in  the 
Third  National  Bank  building.  The  general 
offices  were  separated  two  years  ago,  but  this 
arrangement  has  not  proved  satisfactory.  For 
a  time  the  Burlington  officials  were  consider- 
ing making  a  lease  for  quarters  in  the  Rail- 
way Exchange  building,  which  is  in  course 
of  construction  and  will  be  the  home  of  sev- 
eral railroad  systems. 

-  Sealed  proposals  for  the  construction  of  the 
roadbed  for  a  railroad  between  the  East 
Yegua  river  and  the  town  of  Caldwell.  Tex., 
a  distance  of  about  ten  miles,  will  be  re- 
ceived until  noon  Monday,  Feb.  5th.  Work 
will  require  the  removal  of  about  275,000  cu. 
yards  of  material.  Profile  and  specifications 
can  be  seen  at  the  office  of  E.  B.  Cushing, 
chief   engineer   construction,   Houston,   Tex. 

Failure  to  provide  sufficient  wagon  space 
on  the  roadway  of  the  municipal  bridge  may 
be  corrected  by  abolishing  one  of  the  two 
footpaths  across  the  bridge.  The  wagon  road- 
way can  be  widened  six  feet  by  usin.g  the 
space  allotted  one  of  the  two  walks.  Delegate 
Lahiv  called  up  his  resolution  in  the  House 
of  Delegates  here  last  week  seeking  to  direct 
the  citv  officiales  to  make  the  change.  The 
resolution  was  adopted. 

Following  a  conference  of  city  officials  in 
the  office  of  the  Board  of  Public  Improve- 
ments, it  was  announced  800  self-drainin.g  fire- 
plugs will  be  installed  down  town.  These 
plugs  are  put  in  to  prevent  a  repetition  of 
the  recent  losses  occasioned  by  the  ire  plugs 
being  frozen.  The  plugs  will  cost  $30  apiece, 
including  installation. 

H.  F.  Riley  and  Mr.  Karner  arrived  here 
last  Monday  on  their  way  to  Texas.  Train 
changed  time:  Riley  and  Karner  got  left: 
came  down  town :  entertained  Koenig  the 
balance  of  the  day;  left  that  night  not  feel- 
ing as  bad  as  they  did  in  the  morning  when 
the  train  pulled  out  with  their  valises  and 
trunks.  Riley  has  a  lot  of  new  stories.  Get 
him  to  tell  you  the  one  about  Detroit.  It's  a 
good  one. 

Ground  will  be  broken  at  Second  and  Utah 
streets  next  week  preparatory  for  the  erec- 
tion of  the  plant  of  the  Busch-Sulzer  Bros.- 
Diesel  Engine  Co.  This  company  owns  the 
."American  rights  to  the  Diesel  engine  and 
will  erect  a  $500,000  plant  for  its  manufacture. 
The  site,  an  eight  and  one-half  acre  plot, 
was  purchased  by  the  company  several  weeks 
ago.  Seven  hundred  workmen  will  be  em- 
ployed at  the  start. 

The  Board  of  Public  Improvements  an- 
nounced hearings  February  9  for  improving 
and  reconstructing  the  following  streets :  Im- 
provement—  .\bncr  place,  St.  Louis  to  ."Xsli- 
land;  Northland  avenue.  Union  eastwardly 
about  515  feet;  Tennessee  avenue,  Itaska  to 
Osceola ;    Vermont    avenue.    Eichelberger      to 


Virginia;  Clarence  avenue,  Kossuth  to  Lee; 
Belt  avenue.  North  Market  to  St.  Louis;  De 
Soto  avenue,  Penrose  to  Florissant;  St.  Louis 
avenue.  Belt  to  Clara;  Blow  street,  Pennsyl- 
vania to  Virginia ;  St.  Louis  avenue,  Euclid 
to  about  430  feet  eastward;  Alabama  avenue, 
Kates  to  Delor;  John  avenue.  Von  Phul  to 
Blair;  Roosevelt  place,  Clara  to  Goodfellow; 
Gustine  avenue,  Potomac  to  Utah;  Anderson 
avenue,  Newstead  westward  about  650  feet ; 
Iowa  avenue,  .'Arsenal  to  Gravois ;  Beethoven 
avenue,  Gravois  to  Morgan  Ford;  Wise  ave- 
nue to  Chilldress;  Minnesota  avenue,  Haven 
to  Bates ;  Arkansas  avenue,  Wyoming  to  Ar- 
senal ;  Fair  avenue.  Natural  Bridge  to  Kos- 
suth. Reconstruction — Cabanne  avenue.  Union 
to  Hamilton;  Twenty-fifth  street,  St.  Louis  to 
Palm ;  Ninth  street.  Barton  to  Park ;  Penrose 
street.  Twentieth  to  Florissant ;  Hebert  street. 
Eleventh  to  Twenty-first;  Pine  street,  Twelfth 
to  Nineteenth ;  Franklin  avenue,  Fourth  to 
High;  Olive  street.  Twelfth  to  Fourteenth; 
Benton  street.  Twentieth  to  Jelifereson ;  Lin- 
den street.  Twelfth  to  Thirteenth :  Delmar 
boulevard.   Taylor   to   King's   Highway.. 

The  following  changes  are  announced  on 
the  Frisco,  effective  February  1,  1912 :  W.  B. 
Drake,  vice-president  and  general  superintend- 
ent of  the  Frisco  lines  in  Texas,  resigns  and 
is  succeeded  by  J.  S.  Pyeatt,  superintendent 
of  the  River  and  Cape  divisions  of  the  Frisco. 
Mr.  Pyeatt  is  succeeded  by  O.  H.  McCarty. 
superintendent  of  the  Southwestern  division 
of  the  Frisco,  and  Mr.  McCarty  is  succeeded 
as  superintendent  of  the  Southwestern  divis- 
ion by  W.  G.  Koch,  assistant  superintendent 
of  the  Eastern  division.  Mr.  Drake  has  been 
with  the  Frisco  for  several  years  and  resigns 
to  enter  the  contracting  business.  Mr.  Pyeatt, 
who  succeeds  Mr.  Drake,  entered  the  service 
of  the  Frisco  May,  1911,  and  was  formerly 
with  the  Pere  Marquette.  Prior  to  that  time  he 
was  with  the  Missouri  Pacific. 

There  has  been  quite  a  number  of  articles 
in  the  St.  Louis  dailies  about  the  new  Burling- 
ton extension  from  .'Mton  to  Ccntralia,  111. ; 
also  from  Metropolis  south.  None  of  these 
'■tories  can  be  verified.  Burlington  officials 
in  a  position  to  know,  inform  us  that  these 
stories  are  a  little  premature.  If  the  Bur- 
lington R.  R.  Co.  does  any  work  this  year 
it  will  be  more  than  likely  cutting  down  some 
of  their  heavy  grades  on  their  line  between 
Hannibal  and  Laclede,  Mo. 

M.  L.  Windham  secured  the  contract  for 
building  a  coal  mine  spur  for  the  Burlington 
Railroad  at  Centralia,  111.  Will  start  work  as 
soon  as  frost  is  out  of  ground. 

Bids  were  opened  at  Osceola,  Ark.,  on  Jan. 
25  for  the  construction  of  14,000,000  yards  of 
earth  excavation,  17  wooden  bridges,  one  con- 
crete spillway,  one  pile  and  timber  soillway, 
also  for  22  steel  bridges  for  Drainage  District 
No.  9.  L^p  to  the  present  writing  no  contracts 
have  been  aw-arded.  The  following  is  a  par- 
tial list  of  the  contractors  ofifcring  bids :  Chap- 
man Brothers,  New  Market,  la. ;  Willis  Wil- 
liams, Paragould,  Ark. ;  H.  E.  Gibbons,  Celina, 
Ohio :  Lewis  Mayo,  Paragould,  .\rk. ;  E.  S. 
Willis,  Paragould,  Ark. ;  J.  J.  Dilley,  Hilbron, 
Ind. ;  W.  S.  Depov  &  Sons,  Winimac,  Ind. ; 
J.  W.  Foohey,  Fort  Wayne,  Ind.;  P.  S.  Mor- 
row, Omaha,  Neb. ;  W.  N.  Sherwood,  National 
Drainage  Co.,  Alexandria  Minn. ;  Kochtitzky 
&  Crumpecker,  Moorehouse,  Mo. ;  Weage  & 
Tier.  Coldwater,  Mich. ;  Forestal  &  Freyen,  St. 
Paul,  Minn. ;  Husmer  Construction  Co.,  Ma- 
rion. Ohio. ;  Halton  &  Burgett,  Britt,  la. ; 
Sternberger  &  Coralh,  Chicago,  III. ;  Doyle,  St. 
Cloud.  Minn. ;  American  Steel  Dredge  Co., 
Fort  Wayne,  Ind. ;  South  Bend  Drainage  Co., 
South  Bend,  Ind. ;  R.  L.  Brugler,  Bellefontaine, 
Ohio;  Canal  Construction  Co.,  Chicago,  111.; 
Adams  &  Co..  Wilson,  Ark. ;  D.  L.  Dilley.  Hil- 
bron, Ind. ;  H.  A.  Mansfield,  Mansfield  Engi- 
neering Co.,  Indianapolis,  Ind. ;  Mr.  Stillwell, 
Madison,  Ind. ;  J.  S.  Kennedv,  Falls  City,  Neb. ; 
Clvde  A.  Walls,  La  Grange,  Ind.;  Harold  A. 
Kech,  Goshen,  Ind.;  R.  H.  &  G.  H.  McWil- 
liams,  Chicago,  111.;  M.  C.  McGinnis  &  Co.. 
Bcment.  111.;  South  Bend  Drainage  Co.,  South 
Bend.  Ind. ;  Engle  Bros.,  Jonesboro,  Ark. ;  A. 
C.  Johnson,  Houston.  Miss. :  Davis  Bros..  Ke- 
wanee,  Ind. ;   Harness  &  Douglas,  Monticello, 


Ind.;  O.  O.  McDonald,  Elaine,  Ark.;  O.  P. 
Herrick,  Des  Moines,  la.;  Reynolds  &  Crews, 
Caruthersville,  Mo.;  Sternberg  &  Sons,  Coun- 
cil Blufifs,  la. ;  P.  C.  Draper,  Kansas  City,  Mo. ; 
Graves  &  Stephens,  Cleveland,  O. 

The  East  St.  Louis  Railway  Co.,  a  branch  of 
the  East  St.  Louis  &  Suburban  Railroad  Co., 
which  is  owned  by  the  Clark  Bros,  of  Philadel- 
phia, will  file  a  petition  before  the  City  Council, 
Feb.  5,  asking  a  franchise  to  construct  a  street 
railroad -on  Missouri  avenue,  from  18th  St.  to 
34th,  which  means  an  extension  of  the  Broad- 
way line  to  the  city  limits.  John  J.  Faulkner, 
President  of  the  Board  of  Local  Improvements, 
when  asked  about  the  proposed  franchise,  said 
he  thought  it  would  meet  with  popular  favor. 
L.  C.  Haynes  is  Vice-President  and  General 
Manager. 

L.  J.  Smith  of  tlie  L.  J.  Smith  Construction 
Co.  spent  several  days  in  town  here  on  busi- 
ness. He  reports  their  work  in  Arizona  as  all 
covered  and  getting  along  nicely. 

Maxune  Reber,  President  of  the  Board  of 
Public  Improvements,  announced  Thursday 
that  the  expenditure  of  $8,000,000  in  construc- 
tion work  eliminating  233  grade  crossings  in 
St.  Louis  will  be  recommended  in  a  report  to 
be  made  to  the  Municipal  Assembly  by  the 
Board  of  Public  Improvements  early  next 
week.  The  report  will  not  embody  an  addi- 
tional estimated  expenditure  of  $8,000,000,  that 
would  probably  accrue  as  consequential  dam-  ■ 
ages.  Just  when  the  B.  P.  I.  report  is  to  be 
made  to  the  Municipal  .Assembly  has  not  been 
announced,  but  it  is  known  that  the  draught- 
ing staff  of  the  Board  of  Public  Improvements 
is  hard  at  work  on  plans  and  estimates.  Rail- 
roads and  the  city  will  share  in  the  expense  of 
■the  grade  crossing  elimination  program.  The 
Poplar  St.  crossing  is  to  be  given  considerable 
consideration  in  the  report,  it  is  said.  The  re- 
port will  embody  a  two-fold  suggestion,  one 
that  the  tracks  be  depressed  by  tunnel,  and  the 
other  that  the  line  be  rerouted.  The  rerouting 
suggestion  also  will  be  two-fold,  the  first  that 
the  line  be  run  from  8th  and  Gratiot  Sts.  under 
the  Free  Bridge  approach  to  the  old  station  at 
4th  St.  and  Chouteau  Ave.,  the  other  by  the 
Oak  Hill  branch,  which  winds  through  Tower 
Grove  around  to  Ivory  St.  The  Rock  Island 
grade  crossing  at  Skinker  road  also  is  to  be 
eliminated.  The  Wabash  surface  crossings,  11 
in  number,  include  crossing  at  Union,  De  Bali- 
viere,  Delmar  and  Maple  Aves.  For  the  Union 
Ave.  crossing  a  depression  of  tracks  and  the 
construction  of  a  viaduct  by  the  city  is  pro- 
posed. The  same  is  true  of  De  Baliviere.  At 
the  Delmar  and  Maple  Ave.  crossings,  how- 
ever, the  report  w-ill  give  estimates  for  track 
elevations.  The  Terminal  Belt  crossings  in 
North  St.  Louis — across  Marcus.  Bircher, 
King's  Highway,  Union,  Calvary  and  Goodfel- 
loW' — also  are  considered  in  the  report,  as  are 
the  Missouri  Pacific  and  Frisco  crossings  south 
of  Forest  Park.  The  Tifiany  line  crossing  of 
the  Missouri  Pacific,  scene  of  many  street  car 
collisions,  is  a  problem  that  tlie  city  already 
has  taken  up  with  the  railroad,  an  ordinance 
having  been  passed  requiring  the  road  to  con- 
struct a  viaduct  at  that  point.  The  Compton 
.\ve.  viaduct,  constructed  by  the  Terminal, 
Frisco,  Wabash,  and  Missouri  Pacific,  is  near- 
ing  completion.  The  estimates  to  be  furnished 
in  the  B.  P.  I.  report  will  put  the  cost  of  dam- 
ages and  construction  against  the  city  in  some 
cases  and  against  the  railroad  in  others.  The 
depression  of  railroad  tracks  at  Tower  Grove 
station  was  ordered  in  the  W^lls  administra- 
tion, but  the  railroads  to  date  have  fought  the 
order. 

J.  H.  Samples,  Engineer  in  charge  of  the 
Memphis-Marianna  cut-off  of  the  Iron  Moun- 
tian  R.  R.,  was  at  St.  Louis  one  day  last  week. 
His  headquarters  are  at  Marianna,  Ark. 

Walter  Frein,  Engineer  of  Water  Service  of 
the  Chicago,  Burlington  &  Quincy  R.  R.,  spent 
a  couple  of  days  in  towm  with  his  family. 

Montana. 

®The  Chicago,  Milwaukee  &  Puget  Sound 
Railroad  is  reported  to  be  planning  consider- 
able extension  work  in  easterrt  Montana.  A 
contract  was  recently  let  to  D.  J.  Burke  for 
w'ork  east  of  Lewistovt-n. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Nebraska. 

The  Chicago,  Rock  Island  &  Pacific  is  said 
to  be  considering  the  construction  of  a  cut- 
off from  Fairbury,  Nebr.,  to  Clay  Center, 
shortening  the  line  from  Omaha  and  McFar- 
land   1 10  miles. 

New  Mexico. 

Citizens  of  Briscoe  County  at  a  recent  meet- 
ing with  Moody  and  West  representatives  of 
the  Altus  &  Roswell  R.  R.  at  Silverton,  signed 
up  a  bonus  of  $70,000  to  induce  the  company 
to  build  its  proposed  line  from  Memphis  to 
Roswell,  N.  Mex.,  by  way  of  Silverton. 

New  Jersey. 

The  West  Jersey  &  Seashore  R.  R.  Co. 
(Pennsylvania  line)  is  understood  to  be  plan- 
ning to  start  work  this  spring  on  its  pro- 
posed cutoff  to  Seven  Mile  Beach.  It  is  be- 
lieved that  the  cutoff  will  run  from  Seaville 
station  to  Avalon  on  the  north  end  of  Seven 
Mile  Beach.  F.  L.  Sheppard,  Jersey  City,  N. 
J.,   is   general   superintendent. 

New  York. 

The   State    Public    Service    Commission    has 

ithorized  the  Catskill  Traction  Co.,  II.  C. 
i_owen,  President,  Catskill,  X.  Y.,  to  extend 
its  line  from  Leeds  to  Cairo,  a  distance  of 
seven  miles. 

The    North   Buffalo    Railroad    Co.,    Bufifalo, 

V    Y..    has   been   incorporated   with   a   capital 

■ck  of  $100,000  to  construct  a  steam  railroad. 

he  incorporators  are  F.  H.  Wickwire,  Jr.,  H. 
1'.  Dunbar,  H.  D.  Miles,   Buffalo,  N.   Y. 

Ohio. 

The  Erie  R.  R.  has  purcliased  a  large  tract 
f  land  at  Kenwood,  near  Akron,  on  which 
erect  car  shops. 

The  receiver  of  the  Wabash  R.  R.  has  made 
application  for  permission  to  issue  about  $5,- 
000,000  of  receiver's  certificates,  the  proceeds  to 
be  used  to  provide  needed  equipment  and  in- 
creased track  facilities. 

The   city   council    of    Portsmouth    has   been 

litioned  to  extend  the  franchise  of  the 
i-ortsmouth  Street  Ry.  &  Light  Co.,  Ports- 
mouth, which  expires  in  six'  years.  It  is  said 
•  hat  if  this  extension  is  granted  the  company 

ill    extend    its    tracks   to   Wheelersburg   and 

.uiging  Rock. 

The  Toledo  &  Indiana  Traction   Co.,  Tole- 

'.  O.,  is  understood  to  be  considering  build- 

u  an   extension   from   Bryan   to   Montpelier. 

The  Youngstown  &  Southern  Ry.  Co. 
electric).  Youngstown,  O.,  is  stated  to  be 
lilanning  to  have  construction  work  started 
m  the  spring  on  an  extension  from  Colum- 
biana through  New  Waterford  to  East  Pal- 
estine. 

The  New  York,  Chicago  &  St.  Louis  R.  R. 
is  reported  to  be  considering  the  construction 
of  double  track  between  Erie  and  Ashtabula. 
O.,  and  later  to  Cleveland  and  other  points. 
The  work  would  necessitate  the  construction 
of  a  new  bridge  over  the  gully  east  of  the  city 
of  Ashtabula.  E.  E.  Hart,  Cleveland,  O.,  is 
Chief  Engineer. 

The  Pennsylvania  Railroad,  according  to  re- 
ports from  Canton,  O.,  is  ready  to  start  con- 
struction work  on  the  proposed  track  elevation 
through  that  place  as  soon  as  the  City  Council 
amends  the  plans  submitted  for  its  approval. 

Oklahoma. 

©Work  will  be  commenced  sometime  in 
February  on  the  construction  of  .300  miles  of 
line  in  Oklahoma  and  Texas  for  the  Missouri, 
Oklahoma  &  Gulf  Ry.  The  contract  for  this 
work  was  let  to  the  Fidelity  Construction  Co., 
Muskogee.  Okla.,  as  noted  in  our  last  issue. 
J.  J.  Harrison,  Muskogee.  Okla.,  is  Chief  En- 
sineer  of  the  Missouri.  Oklahoma  &  Gulf  Ry., 
and  Wm.  Kenefick,  Bryant  Bldg.,  Kansas 
City,   Mo.,   is   President. 

C.  L.  Berry,  Pawnee,  Okla.,  has  revived  the 
project  for  building  an  east  and  west  railroad 
through  the  northern  counties  of  Oklahoma. 
He  suggests  that  the  towns  through  which 
the  railroad  would  pass  should  raise  a  pro- 
motion fund  to  finance  preliminary  arrange- 
ments.    This  proposed  line  of  railroad  would 


The    Oregon 
Ore.,  has  taken 


be  aln.ut  ■.'■.'.".  nnk?  long.  Hui  miles  of  which 
traverse  the  bottom  land  of  Salt  Fork  river. 
The  Beaver.  Mead  &  Englewood  R.  R.  Co. 
of  Beaver,  Okla.,  has  been  incorporated  with 
a  capital  stock  of  $-.'."..00(i.  the  incorporators 
bemg  Fred  C.  Tracy,  John  W.  Webb.  William 
T.  Quinn.  Elbert  Clift,  Robert  McFarland, 
Levi  S.  Munsell  and  Frank  Laughlin,  all  of 
Beaver. 

Oregon. 

Electric  Ry.  Co.,  Portland, 
steps  preparatory  to  securing 
right  of  way  for  a  branch  ironi  the  .Mbany- 
Eiigene  line  to  Corvallis.  This  branch  line 
will  leave  the  .\lbany- Eugene  line  at  a  point 
five  miles  south  of  .\lbany  and  run  almost  in 
an  air  line  to  Corvallis.  It  is  said  that  the 
Oregon  Electric  has  made  an  arrangement 
with  the  Countv  Court  of  Benton  countv  for 
joint  use  of  the  wagon  bridge  which  that 
court  is  preparing  to  erect  across  the  Wil- 
lamette at   Corvallis  this  summer. 

The  Valley  &  Siletz  R.  R.  Co.  has  been  in 
corpnrated  with  a  capital  stock  of  $.300,000, 
and  proposes  to  operate  a  line  from  Falls  City 
to  Simpson,  near  the  coast.'  The  incorporators 
are  F.  S.  Belcher,  H.  A.  Packard  and  E.  V. 
Littlefield. 

Panama. 

The  firm  of  C.  G.  Young.  Engineers-Con- 
tractors. GO  Wall  St.,  New  York,  have  been 
engaged  as  Consulting  Engineers  to  design  and 
supervise  the  construction  of  the  system  of  the 
electric  tramways  to  be  installed  in  Panama 
City,  Republic  of  Panama,  with  extensions  in 
the  Cana!  Zone.  Mr.  Young  made  the  exam- 
ination and  report  last  year  upon  the  basis  of 
which  the  tramways  are  to  be  built.  The  work 
is  being  put  in  hand  at  once  and  contract  has 
already  been  given  out  for  the  local  construc- 
tion work.  The  system  will  comprise  about 
lOVi  miles  of  tracks  and  about  15  motor  cars. 

Pennsylvania. 

The  Philadelphia  &  Western  Ry.  Co.  (elec- 
tric), LIpper  Darby,  Pa.,  has  secured  a  fran- 
chise through  East  Norriton  township,  neces- 
sary to  connect  the  new  road  from  Bryn 
Mawr  to  Norristown  with  the  Lansdale  trol- 
ley road. 

No  bids  were  received  Jan.  20  at  the  re- 
ceiver's sale  at  Lancaster  for  the  purchase  of 
the  Lancaster,  Oxford  &  Southern  Ry.,  a  nar- 
row gage  road  in  the  southern  end  of  the 
county,  running  from  Oxford  to  Peach  Bot- 
tom, with  a  branch  from  Fairmount  to  Suar- 
ryville,  2.^  miles  in  all.  Another  effort  to  seli 
the  road  will  be  made  in  two  weeks. 

The  Coraopolis  &  Woodlawn  Interurban 
Street  Ry.  Co.,  of  Coraopolis.  has  been  char- 
tered with  a  capital  stock  of  $60,000  and  pro- 
poses to  build  a  10-mile  line.  The  directors 
are  E.  C.  Dithrick,  President.  Coraopolis;  C. 
B.  Ferguson,  J.  E.  Helm,  W.  T.  Treadway, 
H  J.  Thomas,  W.  J.  Dithrich,  J.  W.  Attos 
and  F.  H.  Stark,  Coraopolis;  J.  E.  Schell,  H. 
McAfee,  U.  G.  Marks  and  Charles  Gibson,  Jr., 
PitLsburg,  and  F.  E.  Laughner,  South  Heights. 

Arrangements  are  reported  under  way  for 
the  construction  of  a  trolley  line  from  New- 
ville  to  Chambersburg.  a  distance  of  about  19 
miles.  At  Newvillc  the  new  line  would  con- 
nect with  tho  line  of  Cumberland  Ry.  Co. 
Samuel  M.  Hetzmiller,  Ship^ensburg,  vice 
president  of  the  Cumberland  Ry.,  is  the  pro- 
moter of  the  new  line. 

Construction  work  has  been  started  on  the 
last  section  of  double  track  between  Woods, 
Pa.,  and  Culmerville,  a  distance  of  4  miles,  by 
the  Bessemer  &  Lake  Erie  R.  R.  To  complete 
the  work  will  require  at  least  two  years,  as 
there  are  five  deep  galleys  which  will  have  to 
be  filled,  doing  away  with  that  many  bridges, 
among  which  is  the  big  viaduct,  over  Bull 
Creek,  which  is  the  largest  viaduct  along  the 
road.  With  the  sole  exception  of  the  bridge 
which  spans  the  .Allegheny  River.  H.  T.  Por- 
ter, Greenville,   Pa.,  is  Chief  Engineer. 

South  Carolina. 

.According  to  an  announcement  reported  to 
have  been  made  by  President  M.  W.  Potter, 
Carolina,  Clinchfield  &  Ohio  Ry.,  24  Broad  St., 

®  indicates  a  contract 


•J«  indicates  work  now  open  for  bids. 


New  York  City,  work  will  be  commenced 
within  two  months  on  coal  piers  and  terminals 
at  Charleston,  S.  C,  to  cost  about  $000,000. 
Nothing  definite  has  been  decided,  however,  in 
regard  to  the  construction  of  the  extension  of 
the  line  from  Uante,  Va.,  to  a  connection 
with  the  Chesapeake  &  Ohio  Ry.  at  Elkhorn 
City,  Ky. 

Tennessee. 

It  now  loiiks  as  though  work  would  be 
started  about  March  15  on  the  subways  to  be 
constructed  under  Railroad  avenue  at  Main  ' 
and  South  Third  Sts.,  and  under  the  Illinois 
Central  tracks  at  Carolina  Ave.,  at  Memphis. 
Tentative  plans  for  this  work  were  discussed 
recently  by  the  representatives  of  the  inter- 
ested railroads  and  the  city.  Heiskell  Weath- 
erford  is  City  Engineer  of  Memphis 

Application  has  been  made  to  the  city  com- 
missioners of  Chattanooga  for  a  franchise 
over  certain  streets  for  an  interurban  line 
proposed  to  be  built  from  that  city  to  Cleve- 
land, a  distance  of  30  miles.  J.  W.  .\dams, 
promoter  of  the  Eastern  Tennesse  Power 
Co.,  and  associates,  are  forming  the  company. 

Texas. 

The  directors  of  the  Frisco  are  understood 
to  have  authorized  the  construction  of  a  35- 
mile  extension  of  the  Orange  &  Northwestern 
R.  R.  north  of  Newton.  Tex.  The  extension 
will  cost  about  $600,000  and  it  is  planned  to 
build  about  20  miles  of  it  this  spring. 

J.  W.  Harris.  El  Paso,  Tex.,  has  started 
grading  work  for  the  double-tracking  of  a 
portion  of  the  Texas  &  Pacific  R.  R.  between 
Fort  Worth  and  Mineral  Wells.  It  is  ex- 
pected that  the  grading  will  be  done  so  that 
the  track  can  be  laid  by  late  spring. 

Surveys  will  be  completed  in  a  few  days 
for  an  extension  of  the  Port  Bolivcr  Iron  Ore 
R.  R.  of  Longview.  from  Ore  City  to  Naples. 
This  road  was  recently  placed  in  operation 
from  Longview  to  Ore  City,  30  miles.  E. 
W.  Davis  is  Engineer. 

It  is  reported  that  construction  work  will 
be  started  in  aliout  six  months  on  the  pro- 
jected railroad  from  San  .'\ntonio  to  Browns- 
ville by  way  of  Corpus  Christi.  Col.  Uriah 
Lott,  Brownsville,  is  the  promoter. 

The  San  .Antonio  Traction  Co.,  San  .An- 
tonio, has  filed  an  amendment  to  its  charter 
increasing  its  capital  stock  from  $1,000,000  to 
$1,210,000. 

The  Texarkana  Gas  &  Electric  Co..  Tex- 
arkana,  .Ark.,  has  completed  arrangements  for 
building  a  2-mile  extension  at  Texarkana, 
Tex. 

The  San  Antonio  &  .Aransas  Pass  Ry.  will 
in  the  near  future  relay  about  45  miles  of  50- 
Ib.  rail  with  70-lb.  .A.  R.  A.  section  Scries  B. 
rail.  The  question  of  contracting  this  work 
is  under  consideration.  Hans  Helland,  Yoa- 
kum, Tex.,  is  Superintendent  Maintenance  of 
Way. 

The  Chamber  of  Commerce  of  San  .Antonio. 
Tex.,  has  accepted  a  proposition  of  J.  E. 
Franklin,  president  of  the  Bankers'  Trust  Co. 
of  St.  Louis,  Mo.,  for  the  building  of  a  rail- 
road which  will  give  San  Antonio  a  direct 
line  to  the  gulf.  The  proposition  calls  for 
right  of  way  through  Bexar  county  to  the 
South,  $■50,000  when  the  road  is  completed  to 
Campbcllton  and  $50,000  when  it  is  in  opera- 
tion to  .Aransas  Pass.  A  committee  of  four 
members  from  the  chamber  of  commerce  was 
appointed  to  undertake  the  task  of  raising  the 
$100,000  bonus  required.  The  pledges  must 
be  secured  before  February  1,  as  subscriptions 
have  been  obtained  from  other  towns  along 
the  proposed  route  contingent  upon  Mr. 
Franklin  filing  a  $100,000  bohd  pledging  the 
construction  of  the  road  within  two  years, 
the  specified  time.  Mr.  Franklin  is  president 
of  the  Crystal  City  &  I'valde  R.  R.,  now  oper- 
ating 94  miles  of  line  in  Texas. 

The  International  &  Great  Northern  Rail- 
road has  taken  up  a  proposition  to  extend  its 
line  to  Fredericksburg  by  way  of  Stonewall, 
Johnson  City  and  ■  Dripping  Springs.  It  is 
understood  that  each  of  these  places  have  up 
considerable  bonuses  for  the  road,  and  will 
raise    more,     if     necessary.     Fredericksburg, 

let  recently. 
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Texas,  has  up  a  bonus  of  $liiO,tMii.i ;  Johnson 
City  has  pledged  a  bonus  of  $'2-j,0uii,  and  tlu- 
other  intervening  towns  have  pledged  their 
support.  O.  H.  Crittenden,  Houston,  Texas, 
is  Chief  Engineer. 

Tracklayers  of  the  Kansas  City,  Me.xico  & 
Orient  R.  R.  have  reached  Granada,  13'i  miles 
from  San  Angelo,  Te.xas.  and  the  extension 
will  be  placed  in  operation  immediately.  The 
contract  for  grading  50  miles  south  of  .Alpine 
will  be  let  early  in  February,  ii  is  said.  C.  H. 
Webster,  Sweetwater,  Texas,  is  Clhef  lingi- 
neer. 

President  H.  Leon  Miller,  President  of  the 
Winnipeg,  Salina  &  Gulf,  Salina,  Kan.,  has 
received  information  to  the  effect  that  farm- 
ers in  Beaver  and  Te.xas  counties  in  Okla- 
homa are  giving  free  of  charge  a  right-of-way 
through  their  farms  to  the  proposed  north 
and  south  line  through  central  Kansas.  Be- 
sides this  each  of  the  counties  has  raised  a 
bonus  of  $15,000  to  be  paid  wlien  the  road  is 
completed.  The  company  projecting  this  line 
was  recently  given  permission  to  issue  bonds 
in  the  sum'  of  $.':iO,OOii,Ooii.  Five  parties  will 
be  working  on  construction  by  the  middle  of 
March,  it  is  said. 

Providing  the  city  of  Cuero,  Texas,  is  made 
the  division  terminal  and  shops  are  located 
there  the  citizens  of  Cuero,  Texas,  offer  to 
furnish  free  right  of  way  through  DeWitt 
County  and  Cuero  and  a  cash  bonus  of  $75,000 
for  aiding  the  construction  of  the  proposed 
railroad  from  Fort  Worth  to  Aransas  Pass 
and  Kingsville  with  a  western  branch  to  Eagle 
Pass  and  Del  Rio.  Uriah  Lott,  Brownsville, 
is  promoter. 

Virginia. 

The  Virginia  Railway  &  Power  Co.,  Rich- 
mond, Va.,  has  purchased  for  $3(),000  prop- 
erty upon  which  modern  car  barns  and  repair 
shops  at  Norfolk  will  be  erected  at  an  ap- 
proximate cost  of  $200,0(h). 

The  Board  of  Aldermen  of  Richmond  has 
given  its  approval  to  the  proposed  sale  of  the 
Seven  Pines-  line  to  the  Richmond,  Urabanna 
&  Peninsular  Ry.  Co.  of  Richmond.  This 
company  proposes  to  build  a  new  electric  line 
to  the  Parnunkey  River.  Under  the  agree- 
ment it  is  to  begin  surveys  for  the  new  road 
within  90  days,  and  actual  construction  in  nine 
months. 

Washington. 

The  C.  D.  Danaher  Co.,  Tacoma,  Wash., 
has  purchased  a  large  acreage  of  fine  timber 
land,  saw  mill  and  the  railroad  operating  be- 
tween Placerville,  Calif.,  and  Camino,  former- 
ly owned  by  the  El  Dorado  Lumber  Co. 

The  Northern  Pacific  Ry.  Co..  as  recently 
announced,  plans  the  reconstruction  of  its 
line  between  Snohomish  and  Everett,  Wash., 
this  summer.  The  change  in  .grade  will  start 
in  the  middle  of  the  G.  A.  R.  Cemetery  trestle 
and  will  run  on  a  level  to  the  Snohomish  sta- 
tion. It  is  predicted  that  the  company  will 
lay  four  tracks,  one  for  the  interurban  line. 
and  three  for  the  joint  tise  of  the  Northern 
Pacific  and  the  Canadian  Pacific,  after  the  .\r- 
lineton-Everett  cut-off  is  built. 

The  Hisfhland  Park  &  Lake  Burien  R.  R. 
Co.  has  filed  with  the  Secretary  of  State  at 
Olympia,  Wash.,  certificate  showing  its  pro- 
posed route  as  follows:  To  begin  at  inter- 
section of  First  .Ave.  South  and  West  Michi- 
gan St.,  Seattle;  thence  southwesterly  through 
Hales  Gulch  to  Ninth  Ave.  South  and 
Kenyon  St..  south  to  Henderson  St.  west 
to  ]Oth  Ave.  Southwest:  thence  southerly 
along  the  most  practical  route  to  where  the 
new  county  road  crosses  the  line  between  sec- 
tions 18  and  If),  township  23  north,  range  4 
east :  thence  to  northwest  corner  of  northeast 
quarter  of  southeast  quarter  of  section  24, 
townshio  23  north,  range  3  east ;  a  total  dis- 
tance of  eight  miles.  As  mentioned  in  our 
issue  of  Oct.  4.  1011,  the  contract  for  con- 
structing first  section  of  the  line  was  award- 
ed to  Dibble-Hawthorne  &  Co..  Tacoma,  Wash. 
Reitz.  Storey  &  Duffy.  Northern  Bank  Bldg., 
Seattle,  Wash.,  prepared  plans  for  tlie  road. 

An  announcement  is  reported  to  have  been 
made  bv  J.  D.  Farrell,  President  of  the  Ore- 
gon-Washington R.  R.  &  Navigation  Co.,  that 


the  company  will  construct  an  extension  from 
Seattle,  Wash.,  to  Vancouver,  .giving  the  Un- 
ion Pacific  System  a  direct  fine  from  Van- 
couver, B.   C,  to  the  middle  of   Mexico. 

The  Willapa  Harbor  Ry.  Co..  which  was 
recently  incorporated  as  noted  in  our  Jan.  10 
issue,  has  about  completed  its  proposed  5-mik- 
line  in  and  between  Raymond  and  South  Bend. 
Wash.  Jay  D.  Crary,  Aberdeen.  Wash.,  is 
President,  and  Ray  Fletcher.  Raymond.  Wash.. 
is  Chief  Engineer. 

The  Puget  Sound  Electric  Ry.  Co..  Tacoma, 
Wash.,  has  applied  to  the  Commissioners  of 
King  County  at  Seattle,  for  a  franchise  to 
operate  an  electric  car  line  over  County  Road 
No.  8  and  other  county  roads  and  streets  in 
the  vicinity  of  Kent  and  .Auburn. 
West  Virginia. 

It  is  believed  that  the  Baltimore  &  Ohio  Ry. 
will  shortly  construct  the  proposed  short  line 
in  the  vicinity  of  Buckhannon.  W.  Va.  It  is 
reported  that  the  company  recently  purchased 
several  acres  at  South  Buckhannon  for  siding 
purposes.  It  is  stated  the  shops  at  Weston 
will  be  removed  to  Buckhannon  this  fall.  The 
proposed  line  will  go  up  French  creek,  in- 
stead of  Brushy  Fork,  and  come  down  the 
I  iver  from  Hampton.  The  grades  will  ■  be 
much  easier  than  those  on  the  route  now  in 
use.  All  the  timber  and  coal  on  the  Rich- 
wood  branch  will  then  be  shipped  through 
Grafton,   with   practically   a   water  grade. 

The  Twin  Mountain  &  Potomac  R.  R.  of 
West  Virginia  is  rushing  grading  work  on  the 
line  from  Burlington,  W.  Va..  to  Keyser.  Most 
of  the  work  is  now  completed  and  unless  ex- 
tremely bad  weather  conditions  nrevail  it  is 
expected  that  the  road  will  be  in  use  bv  early 
spring  to  Burlington  and  Twin  Mountain,  the 
southern  terminus  in  May.  The  first  pre- 
liminary survey  was  made  last  Tune  and  sev- 
eral miles  of  tracks  have  now  been  laid. 

The  Mannin.gton.  Wadestown  &  Blacksvillc 
Ry.  Co.,  of  JMannington.  W.  Va..  has  been 
incorporated  with  a  capital  stock  of  $50,000 
and  proposes  to  construct  an  electric  railway 
from  Mannington  to  Blacksville.  The  incor- 
porators are  S.  B.  Harker.  S.  Clarke  Steele, 
of  Wana :  Samuel  Eakin.  M.  J.  Garrison,  of 
Wadestown:   E.   C.   Martin,  of   Mannington. 

Wisconsin. 

The  Chicago  &  Northwestern  Ry.  is  report- 
ed to  be  planning  to  have  work  started  in  the- 
early   spring   on   the   first  30   miles   of  the  (10 
miles    of    proposed    double    tracking    between 
Eau  Claire  and  Northline. 

The  Fairchild  &  Northeastern  Ry..  William 
Foster.  Vice  President  and  General  Superin- 
tendent. Fairchild,  Wis..-  is  now  receiving  ma- 
terials for  the  construction  this  summer  of  the 
first  half  of  its  proposed  extension.  The  con- 
struction contract  has  not  yet  been  let ;  it  is 
expected,  however,  that  everything  will  be  in 
shape  so  that  the  contract  can  be  let  about 
March  1.  This  e.xtension  will  lie  about  42  miles 
long  and  will  extend  from  Fairchild  in  Eau 
Claire  County  to  Caryville  in  Dunn  County, 
making  connections  with  the  Omaha  Line  and 
the  C,  M.  &  St.  P.  Ry. 

Wyoming. 

F2ngineers  of  the  Chicago,  Burlington  & 
Quincy  R.  R.  are  reported  to  have  surveys 
under  way  at  Ulni.  Wyo.,  for  the  new  location 
of  the  main  line  and  passing  tracks  at  that 
place. 

It  has  been  announced  at  Thermopolis,  Wyo., 
that  the  Chicago,  Burlington  &  Quincy  R.  R. 
will  start  tracklaying  on  the  extension  south 
of  that  city  about  the  middle  of  March. 

.A  movement  has  been  started  at  Basin, 
Wyo..  and  at  Otto.  Burlington  and  Gcrmania. 
to  build  an  elec*^ric  railway  connecting  the 
three  towns  with  Basin.  The  road  would  cost 
about  $1,000,000  and  it  is  planned  to  raise  a 
large  bonus  to  be  given  a  company  to  Fuild 
and   operate  the   line. 

.Advices  from  Shoshone,  Wyo.,  state  that 
contractors  are  preparing  to  resume  work  on 
Feb.  1  on  the  grade  of  the  Burlington  between 
that  place  and  the  Big  Horn  Canyon.  It  is 
expected  that  this  piece  of  roadbed  will  be 
?nade   readv    for   track   laving   March    1.     The 


grade  will  be  built  from  Powder  river  east 
as  fast  as  men  and  teams  can  do  the  work. 
It  is  stated  that  the  Burlington  expects  to 
begin  running  trains  between  Galveston  and 
the  Puget  Sound  country  not  later  than  Aug. 
1.  The  Burlington  will  use  its  own  tracks 
the  entire  distance,  except  for  a  stretch  of 
r25  miles  between  Orin  Junction  and  Powder 
river,  where  the  company  has  entered  a  traffic 
arrangement  with  the  Chicago  &  Northwest- 
ern and  Wyoming  &  Northwestern. 

Canada. 

•J«Tlie  City  Commissioners  of  Saskatoon, 
Sask..  will  receive  bids  until  noon  Feb.  23, 
for  the  construction  of  the  substructure  for 
a  subway  under  the  Canadian  Northern  Ry. 
Co.'s  track  at  ■23rd  St.,  in  the  city  of  Saska- 
toon. Information  may  be  obtained  on  appli- 
cation to  W.  L.  Alackenzie,  C.  N.  R.  Ijridge 
engineer,  Winnipeg,  and  George  T.  Clark,  city 
engineer.   Saskatoon. 

®Angus  Sinclair  of  Toronto,  who  has  been 
awarded  the  contract  for  constructing  2.30 
miles  of  the  Canadian  Northern  Ry.  between 
Onwatin  and  Pembroke  is  stated  to  be  letting 
subcontracts  for  the  first  100  miles  east  from 
Onwatin.  The  contract  for  that  portion  of 
the  line  from  Pembroke  to  Ottawa  has  been 
let  to  L.   P.  Alallarky  of  Montreal. 

The  Grand  Trunk  Ry.  is  planning  to  in- 
crease its  yardage  accommodations  at  Port 
Colborne.  Ont..  and  has  leased  from  the  De- 
niinion  Government  all  the  Government  land 
lying  between  the  Grand  Trunk  Welland  line 
and  Welland  St.  The  company  has  also  taken 
up  options,  which  it  held  on  private  properties. 

The  Lake  Erie  Coal  Co..  Walkerville.  Ont.. 
has  made  a  proposition  to  the  Civic  Board  of 
London.  Ont.,  for  the  lease  of  the  London  & 
Port  Stanley  R.  R.  on  the  expiring  of  the 
lease  held  by  the  Pere  Marquette  R.  R.  next 
year.  If  the  lease  is  secured  the  coal  coin- 
panv  proposes  to  electrifv  the  line  at  a  cost 
of  about  $300,000. 

The   Toronto   Suburban    Street   Ry.   Co.,   G. 

C.  Royce.  General  Manager.  West  Toronto,  is 
planning  to  extend  its  Western  line  to  Wood- 
bridge,  a  distance  of  eight  miles.  It  is  hoped 
to  have  construction  work  started  this  spring. 

The  Toronto  Suburban  Street  Ry.  Co..  1C88 
Dundas  St..  W.  Toronto  City,  is  to  apply  to 
Parliament  for  permission  to  build  a  line 
from.  Guelph  to  Berlin  and  Flamilton.  and  to 
increase  its  capital  stock  and  issue  bonds  f'  r 
terminals,   bridges   and   stations. 

The  Buffalo  &  Fort  Erie  Ferrv  &  Ry.  Co., 
F.  J.  Weber.  President.  7-30  Main  St..  Buffalo. 
N.  A'.,  now  operating  four  miles  of  steam 
line  has  sulimitted  a  proposition  to  the  Niag- 
ara. St.  Catherines  &  Toronto  Ry.  Co.  (elec- 
tric). St.  Catherines.  Out.,  in  connection  with 
the  extending  of  the  line  from  Port  Col- 
borne to  Crystal  Beach  arid  I-^ort  Erie  Beach. 
The  ferry  company  proposes  building  a  new 
ferrv  terminal  at  Fort  Erie  Beach  at  an  esti- 
mated cost  of  $300,000  and  double-tracking 
the  road  from  Fort  Erie  to  and  beyond  the 
Beach  and  erecting  new  terminals.  The 
Niagara.  St.  Catherines  &  Toronto  Co.  would 
furnish  the  rolling  stock  and  operate  its  cars 
over  the  ferry  company's  right  of  way,  under 
a  traffic  arrangement. 

Now  that  the  Alinister  of  Railways  has 
finalh-  decided  to  authorize  J.  D.  Mc.Arthiir 
of  Winnipe.g.  Man.,  to  go  ahead  with  his  con- 
tract to  build  185  miles  of  the  Hudson  Bay 
R.  R.  from  The  Pass  to  Split  Lake,  plans  are 
being  perfected  to  furnish  the  road  with  val- 
uable feeders.  The  Canadian  Northern  pro- 
poses to  build  from  Prince  Albert  east, 
through  the  countrv  north  of  the  Saskatche- 
wan to  join  the  Hudson  Bay  road  at  Split 
Lake;  and  also  to  extend  its  Winnipeg-Oak 
Point  branch  northward  between  the  lakes  to 
n  junction  with  the  main  line,  giving  Winnipeg 
a  more  direct  road  to  the  Bay.  The  AIc.Ar- 
thur  contract  was  let  last  summer,  and  work 
was  ordered  stopped  on  Oct.  11.  There  were 
four  bidders  on  the  work,  but  that  of  W.  .\ 
Deller.  of  New  A'ork.  v.-as  ruled  out  as  being 
irregular.     The  other  three  tenderers  were   f- 

D.  AIc.Arthur.    of    Winnipeg,    at   $3,078,354.5 


^  indicates  work  now  open  for  bids.     '5  indicates  a  contract  let  recently. 


lannan  .31.  1912. 


ENGINEERING     &     CONTRACTING 


33 


for  the  section  from  The  l»ass  lo  Tliickc 
portages  !NJ-anM  &  Mackenzie,  rjf  ■Winnipeg, 
at  S3.'»f<il.T'J'.J");  and  M.  J.  O'Brien  of  Ren- 
frew, at  $:i.:«i.S.:!:i7. 

The  Grand  Trunk  Pacific  has  ^amiounced 
that  if!  A\"inn'iii)cs  yards  will  be  ]ti.caied  at 
Springfidtl  where  a  start  has  Iieen  made,  and 
sufficient  acreasi-'  has  been  securcil  frj-  the 
company  fc»r  further  extension  for  all  needs 
for  some  tirnc  to  ..come.  It  is  the  imcmicm  of 
the  comiairy  that  all  freight  trains  run  risht 
throtigh  Wiimipeg  to  Sprinslield  where  llie 
yards  are  located.  I'or  this  reas.in  and  in  or- 
der to  avoid  cOTigcstion.  which  it  is  feared 
may  result  from  the  running  of  the  freight 
trains  through  the  chy  it  is  now  proposed  to 
huild  a  loop  line  across  from  the  west  where 
the  main  line  enters  the  city  over  the  Red 
River  through  St.  Bwniface  direct  to  the 
yards  in  Springfield. 

Some  further  details  are  now  available  re- 
garding the  constmction  -nork  to  lie  di5ne  this 
year  by  the  Canadian  Paci  Ic  in  the  Western 
Provinces.  Work  will  he  carried  on  actively 
this  year  on  the  line  from  Swift  Current, 
northwest  which  was  begun  last  year.  On 
this  branch  i'-'i  miles  will  be  built  during  IOIl', 
thiis  carrying  the  terminus  to  a  point  verv 
close  to  the  jimction  of  the  Red  Deer  River 
■with  the  South  Saskatchewan.  It  is  now 
stated  that  the  line  will  cross  the  South  Sas- 
katchewan close  to  the  point  of  junction  with 
the  Red  Deer  river,  and  that  it  will  then  be 
carried  a  distance  of  l-jii  miles  to  Corona- 
tion, a  terminal  point  on  the  road  running 
from  Lacombe  to  Kerrobert.  From  Corona- 
tion a  new  line  will  be  built  northwest  to 
Sedgwick,  a  point  on  the  present  main  line 
from  Edmonton  to  Winnipeg.  There  will 
also  be  a  line  from  Coronation  to  Camrose, 
from  which  noint  it  is  the  intention  of  the  C. 
P.  R.  to  build  a  direct  line  into  Edmonton. 
The  construction  oi  these  various  lines  will 
eive  the  Canadian  Pacific  a  direct  through 
line  from  Edmonton  to  Swift  Current.    From 


Swiit  Current  the  companv  i>  building  a  new 
nic  :outheast.  on  winch  nuicb  work  was  done 
last  year,  .md  nn  wliuh  work  will  be  con- 
tnnied  thi^  year.  This  mad  will  be  continued 
until  It  iiKcts  a  line  running  southwest  from 
.Monse  Jaw.  ^nuth  of  Uike  lobnston.  When 
the  junction  is  etfected  a  coniieciion  will  be 
made  between  this  ii,-w  Ime  and  the  line  run- 
ning ironi  Weybuni  t-.  Leihbridge.  This  will 
give  through  ciiiiiiiuinication  from  Swift  Cur- 
rent to  Weyburn.  from  which  terminal  point 
there  is  a  tliroug!i  liin-  i..  Portal  and  thence 
to  .St.   Paul  and  .Miinieaiiolis. 

.\dvioe-.  from  Montreal  state  that  prepara- 
tions have  been  completed  for  the  building  of 
the  Centr.il  Railway  oi  Cana<la.  The  first 
section  from  Montreal  to  Ottawa  will  be 
completed  by  the  end  of  the  present  year, 
while  the  further  portion,  from  Ottawa  to  the 
Georgian  l'.ay.  will  be  built  shortly  after.  The 
company  lias  changed  its  original  plan,  and 
the  route,  instead  of  passing  through  St.  Be- 
iKiit.  will  follow  along  the  shore  of  the  Lake 
of  Tw.i  Mountains,  passing  through  St.  Placid 
and  Oka.  cr.tssing  from  the  mainland  to  He 
Jesii  at  St.  Eustache.  and  reaching  the  Island 
of  Montreal  at  Cartierville.  It  will  then  par- 
allel the  Riviere  dcs  Prairies,  crossing  the 
Canailkin  Pacific  tracks  at  Jacques  Cartier 
Junction  and  reaching  the  Harbor  Commis- 
sioners' line  on  the  waterfront  at  Tarte  Pier. 
This  will  be  the  first  freight  entrance  into 
Montreal.  .^  passenger  entrance  is  planned 
from  the  west,  and  it  is  expected  that  the  ter- 
mimis  will  be  the  Grand  Trunk  Railway's  new 
P.onaventure   Station. 

Survevs  are  being  completed  and  it  is  ex- 
pected that  within  a  nwnth  or  so  bids  will  be 
asked  for  the  extension  of  the  Temiskaming 
it  Northern  Ontario  Ry..  into  the  Elk  Lake 
District.  No  announcement  has  been  made 
as  yet  regarding  the  route  of  the  new  line, 
but  it  is  considered  probable  that  it  will 
branch  off  from  the  main  line  near  Earlton, 
following  the   general   direction   of   the   pres- 


ent wagon  road.  The  final  choice  lies  between 
this  route  and  the  Charlton  one.  The  latter 
has  been  surveyed  and  would  involve  con- 
si<lcrably  less  outlay,  the  Charlton  extension 
from  Englebart  being  closer  to  Elk  City  than 
Earlton.  The  Earlton  route,  however,  would 
he  somewhat  more  direct  for  traffic  between 
Toronto  and  the  l-"lk  Lake  camp.  S.  l'>.  Cle- 
ment,  North    Hay,   Out.,   is  Chief   Engineer. 

The  Canadian  Pacillc  Ry.  is  uiulerstood  to 
have  taken  over  the  .Mberta  Central  Ry..  the 
charter  of  which  pro\  ides  for  a  line  running 
ill  a  str::iglit  line  from  Red  Deer.  .Mlierta,  to 
Moose  Jaw,  Saskatchewan.  wc>t  of  Red  Deer. 
The  road  will  run  to  the  Bra/.ean  coal  fields, 
and  through  Pine  Pass  on  to  the  Pacilic  coast. 
.\etive  conslruction  work  was  started  in  19111. 
Some  grading  was  done  cast  of  Red  Deer, 
and  west  of  that  town  a  considerable  amount 
of  gra<liiig  has  been  done  and  some  steel  has 
been  laid.  It  appears  that  active  construction 
work  east  .ind  west  from  Red  Deer  will  be 
carricii   on   this  year. 

Mexico. 

It  is  now  stated  that  work  on  the  electric 
lines  to  connect  tl-.e  City  oi  .Mexico  with  Pue- 
bla  and  Toluca  will  probably  be  started 
within  the  year.  Ivxtcnsive  surveys  liave  been 
made,  but  it  has  not  been  decided  whether  the 
route  to  Puebia  will  pass  through  Xochimilco 
or  a  little  to  the  north  and  east.  The  Mexico 
Tramways  Co.,  which  will  build  these  lines, 
has  experienced  considerable  difficulty  in  se- 
curing a  right  of  way  to  Mexicalzingo  and  for 
that  reason  may  not  build  to  Ixtlapalapa.  In 
this  event  the  short  line  to  the  City  of  .\ngels 
would  pass  either  through  Xochimilco  or  a 
little  east  of  the  Country  Club.  The  company 
has_ ordered  ■.',,VJ(l  tons  of  "T"  rails  and  twen- 
ty-five miles  of  trolley  wire  for  suburban  use 
and  also  a  large  stock  of  material  on  hand. 
Harro  Harrsen.  .\partado.  lit  Bis,  City  of 
Mexico,  is  general  manager. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

iD.  B.  Lacy  &  .S.in  of  Birmingham.  .Ma.. 
have  been  awarded  the  contract  by  the  Cal- 
houn County  Road  and  Revenue  Commission- 
ers, .\nniston,  .\la.,  for  the  building  of  the 
Alexandria  section  of  the  model  road,  for 
which  state  aid  has  been  appropriated.  The 
road  will  be  appro.ximately  three  miles  long, 
'•'"eincer  R.   H.  Cobbs  will  have  charge  of  the 

Arkansas. 

Ihe    Benton    County    Road    Commissioners, 
Bentonville,   .\rk..  have  decided  upon  a  com- 
prehensive   system   of   modern   highways  cov- 
ering  hundreds    of    miles.      The    roads    to   be 
built    are    as    follows:      From    Missouri    state 
line  via  Beatty  and  Gravette  to  Hiwassee:  road 
from  Beatty  to  Missouri  state  line :  road  north 
and    south   connecting   Sulphur    Springs.   Gra- 
■' .    Decatir.    Gentry   and    Siloam    Springs; 
1    running   north   and    south    from    South- 
■   City  to  Siloam  Springs  along  Oklahoma 
.    line;   road   connecting   Bentonville.  Cen- 
11.    Gravette,    Decatur.      Road    connecting 
tonville    and    Cave    Springs;    road    from 
I  -Springs  to  Siloam  Springs  via  Wagoner, 
^an   and    Robinson;    road   connecting   Cave 
iiigs    and    Gentry,     via    Healing     Springs, 
.hfill   and   Springtown;   roads   from   Mays- 
to   Gravette;    road    from   Cherokee   City 
■entry,  via  Bloomfield ;  road  from  Siloam 
ngs   to   Bentonville   via   Springton.     Road 
■1  Rogers  to  Decatur ;  road   from  Benton- 
to     Missouri     state     line     road     from 
.  .,1     Ridge     to     Rogers;     road     from     Pea 
iRidge  to  Garfield;  road  from  Garfield  to  Rog- 
rrs ;  road  from  Rogers  to  Prairie  Creek;  road 
■11  Rogers  to  Van  Winkle  ferry;  road  from 
korv    Creek    to    Monte    Xe ;    road    from 
nte   Ne   to   Lowell;    road   from    Rogers   to 


Lowell ;   road   from   Lowell  to  Cave   Springs ; 
road   from  Cave  .Springs  to  Elm  Springs. 

California. 

©Following  bids  were  recently  submitted  to 
the  Board  of  Supervisors  of  San  Joaquin 
County.  Stockton,  Cal.,  for  highway  improve- 
ment work :  French  Camp  road,  specifica- 
tions No.  iM— O.xsen  &  McDonald,  p.ic.'l ;  Ross 
Construction  Co.,  $4,8li.j.7'J;  J.  X.  Jones.  $:!.- 
!L'I;  Will  Moreing,  $"),7."i8;  .\.  .A.  Sturgeon, 
$3,.37:);  H.  B.  Munson.  p.4'i0:  Frank  C.  Mc- 
Intire.  ?:^.7.^L';  J.  J.  Sinai  &  E.  B.  Carlson, 
$:!,37(i.  Jacobs  road,  specifications  Xo.  !>2 — 
Oxsen  &  McDonald,  $:{,7.i(i;  J.  J.  Sinai  &  E. 
B.  Carlson.  $;^.:!4!i;  H.  B.  Munson,  $4,344; 
Will  Moreing.  $i.'.>S-2  and  Frank  C.  Mclntire. 
$3,!>l)4.  The  bids  were  referred  to  the  High- 
way Commission.  The  bid  of  .A.  A.  Sturgeon 
for  work  under  specifications  No.  !ll  and  the 
bid  of  J.  J.  Sinai  &  E.  B.  Carlson  for  work 
imder   specifications    No.   !)2   were  accepted. 

The  "Trinity  County  Board  ol^  Supervisors. 
Weaverville,  CaliL,  has  recommended  the  fol- 
lowing as  the  most  desiralile  route  for  the 
state  highway  to  extend  from  Redding  to 
Weaverville  and  thence  to  Peanut  to  connect 
with  the  state  road  now  under  construction : 
Commencing  at  Redding.  Shasta  County, 
California,  thence  by  way  of  Middle  Creek, 
Shasta,  Stella,  Oak  Bottom,  Tower  House 
and  thence  Lewiston  turnpike  to  the  top  of 
Trinity  mountain,  thence  bv  new  piece  of 
wagon  road  to  be  constructed  to  Deadwood. 
thence  by  present  road  <lown  Deadwood 
Creek  ti)  Lewiston,  thence  by  way  of  Rush 
Creek  and  Murser  bill  wagon  road  to  Weaver- 
ville. thence  from  Weaverville  to  Peanut  on 
the  pu!)lic  wagon  road  now  existing  between 
said  points  or  such  improved  route  as  may  be 
selected  by  the  state  liighway  commission  be- 
tween  Weaverville  and    Peanut. 


The  Sail  Jo:i(|uin  County  Highway  Commis- 
sion, Stockton.  Cal..  upon  recommendation  of 
Engineer  R.  .M.  .Morton,  has  ordered  that  all 
highway  improvement  work  be  done  under 
the  lump  sum  hid  method  instead  of  the  unit 
price  hid   method. 

Connecticut. 

The  Town  Council  of  Suffield,  Conn.,  has 
appropriated  J2u,oiiii  for  the  construction  of 
state  roads  in  accordance  with  the  new  state 
law  in  regard  to  highways.  lulward  Halla- 
day  is    Town  Clerk. 

Georgia. 

•{•Bids  will  be  received  until  no. in,  Feb.  14, 
by  Board  of  Public  Works,  Rome,  Ga.,  for 
the  paving  of  East  First  St.,  Iietween  Second 
and  Third  .-Kves.  and  Third  .\ve.  between 
Broad  and  East  First.  The  work  will  in- 
clude 17,11110  sq.  yds.  of  pavement  and  (J..)00 
lin.  ft.  of  curl-.  Bids  are  asked  on  wood  block. 
Hassam  compresse<l  concrete.  ;isphalt-mac- 
adam.  sheet  asphalt  and  bitulithic.  The  spec- 
ifications, plans  and  profiles  are  on  hand  at 
the  office  of  the  Board  of  Public  Works  in 
the  city  hall. 

The  Sumter  County  Commissioners,  .\nieri- 
cus,  Ga.,  contemplate  issuing  bonds  in  the 
sum  of  $lim,iilHi  for  the  construction  of  im- 
proved highways. 

Idaho. 

4*Bids  will  be  received  until  8  p.  ni..  Feb. 
6.  by  City  Clerk.  Lewiston.  Idaho,  for  the 
Construction  of  pavement  in  District  Xo.  3. 

Illinois. 

®The  Board  of  Local  Improvements  of  Dan- 
ville, III.,  has  awarded  the  following  contracts 
to  J.  C.  Poll:  For  paving  Washington  .\ve., 
between    Harrison   and   Williams   St.,   at   $1.65 


•J"  indicates  work  now  open  for  bids.     9  indicates  a  contract  let  recently. 
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per  sq.  yd. ;  for  pavii.g  the  alley  between  Ver- 
million and  Hazel  St.,  from  North  St.,  to 
Harrison  St.,  at  $1.C7  per  sq.  yd.;  for  paving 
Oakwood  Ave.,  for  a  distance  of  1,200  yds., 
at  $1.65  per  sq.  yd.,  and  for  constructing  a 
sewer  south  of  Lincoln  Park,  a  distance  of 
1.1  CO  ft.,  at  $0.68  per  lin.  ft. 

The  Board  of  Local  Improvements  of  Free- 
port,  111.,  has  decided  to  improve  Iroquois  St. 
with  brick  and  sandstone  curbing,  to  a  width 
of  28  ft.  The  improvement  will  cost  from 
$•3.40  to  $3.50  per  running   ft. 

The  Board  of  Local  Improvements  of  Rock- 
ford,  111.,  has  been  petitioned  by  property  own- 
ers on  Railroad  Ave.  for  the  macadamizing  of 
that  thoroughfare.  The  estimated  cost  of  the 
nnprovement  is  $10,000. 

The  Board  of  Local  Improvements  of  Mt. 
Carmel,  111.,  has  taken  the  preliminary  steps 
towards  paving  Walnut,  Third,  Fourth,  Sixth, 
Seventh  and  Eighth  Sts.,  next  summer. 

The  City  Council  of  Belleville,  III.,  has 
passed  an  ordinance  providing  for  the  im- 
provement of  Switzer  St.,  from  Main  St.  to 
Centerville  Ave.,  by  paving.  City  Engineer 
L.  L.  Harper  has  estimated  the  cost  of  the 
work  at  $7,006. 

A  resolution  has  been  passed  by  the  Board 
of  Local  Improvements  of  Rock  Island,  111., 
providing  for  the  paving  of  Fourth  Ave., 
from  10th  to  20th  Sts.,  with  brick.  Wallace 
Treichler  is   City  Engineer. 

The  City  Commissioners  of  Ottawa,  III., 
have  been  petitioned  for  the  improvement  of 
Madison  St.,  from  the  sidecut  west  to  Fisher 
St. 

The  Board  of  Local  Improvements  of  Wau- 
kegan.  111.,  has  passed  a  resolution  providing 
for  the  paving  of  Steele  Court  and  Cory  Ave., 
with  brick :  also  Lawn  Court  with  brick.  The 
improvements  will  cost  approximately  $16,000. 
Gilette  Ave.,  from  Sheridan  Road  north  to 
North  Ave.,  will  also  probably  be  paved  with 
brick,  at  an  estimated  cost  of'$8,000. 

The  City  Council  of  Lincoln,  III.,  has  passed 
an  ordinance  providing  for  the  paving  of  Elm 
St.,  from  Eighth  to  10th  Sts..  to  a  width  of 
29  ft. 

The  citizens  of  Stockland  Township,  Iro- 
quois County,  111.,  contemplate  circulating  a 
petition  for  the  building  of  hard  roads,  12 
miles  in  all.     Watseka  is  the  county  seat. 

Indiana. 

•J«B''ls  will  bo  received, until  10  a.  m.,  Feb. 
T,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  followmg  contracts:  For  im- 
provement of  Cornelius  Ave.,  from  curb  line 
39th  St.,  to  south  property  line  40th  St.,  by 
grading  and  paving  the  sidewalks;  for  im- 
provement of  Washington  St.,  (north  side) 
from  east  ciirb  line  Wallace  St..  to  west  curb 
line  De  Quincy  St.,  by  grading  and  paving 
sidewalks ;  for  the  improvement  of  39th  St., 
from  west  property  line  Cornelius  Ave.,  to 
east  property  line  Rockwood  Ave.,  by  curbing 
outer  edges  of  roadway;  for  the  improvement 
of  Miley  Ave.,  from  north  property  line  New 
York  St.,  to  south  property  line  Vermont  St., 
by  grading,  graveling  and  rolling  the  roadwav ; 
for  the  improvement  of  39th  St.,  from  west 
property  line  Cornelius  Ave.,  to  east  propertv 
line  Rockwood  Ave.,  by  grading  and  paving 
the  sidewalks ;  for  the  improvement  of  Miley 
Ave.,  west  side,  from  north  property  line  New 
York  St.,  to  south  sidewalk  of  Vermont  St.. 
by  grading  and  paving  the  sidewalk. 

•{■Bids  will  be  received  until  10  a.  m.,  Feb. 
5,  by  Board  of  Public  Works,  Indianapolis. 
Ind.,  for  the  following  contracts :  For  the 
improvement  of  Oakland  Ave.,  from  the  west 
property  line  of  English  Ave.,  to  the  south 
curb  line  of  Newton  Ave.,  by  grading  and 
paving  sidewalks;  for  the  improvement  of 
Garfield  Drive,  north  side,  from  the  west  curb 
line  of  Shelby  St.,  to  the  east  property  line 
of  New  St.,  by  grading  and  paving  the  side- 
walks ;  for  the  improvement  of  Sherma;i 
Drive,  from  the  south  sidewalk  of  Washing- 
ton St.,  to  Pleasant  Run  bridge,  on  the  east 
side,  and  from  north  right-of-way  of  Pennsyl- 
vania railroad,  to  Pleasant  Run  bridge,  by 
grading  and  paving  sidewalks ;  for  the  im- 
provement (if  Robson   St.,  from  the  east  curb 


line  of  Rural  St.,  to  the  west  curb  line  of  Ox- 
ford St.,  by  grading  and  paving  sidewalks; 
for  the  improvement  of  Bradbury  St.,  from 
the  east  property  line  of  Shelby  St.,  to  the  west 
property  line  of  Draper  St.,  running  north  by 
curbing  the  outer  edges  of  the  roadway ;  for 
the  improvement  of  Bradbury  St.,  from  the 
cast  curb  line  of  Shelby  St.,  to  the  west  prop- 
erty line  of  Draper  St.,  running  north  by  grad- 
nig  and  paving  the  sidewalks. 

4«Bids  will  be  received  until  10  a.  m.,  Feb. 
2,  by  Board  of  Public  Works,  Indianapolis, 
Ind..  for  the  following  contracts:  For  the 
improvement  of  Kealing  Ave.,  from  the  north 
sidewalk  of  New  York  St.,  to  the  south  prop- 
erty line  of  Michigan  St.,  by  grading  and  pav- 
ing sidewalks;  for  the  improvement  of  Reno 
St.,  from  the  east  cernent  sidewalk  of  Schur- 
man  Ave.,  to-  the  west  property  line  of  first 
alley  east  of  Schurman  Ave.,  by  grading  and 
paving  the  sidewalks;  for  the  itnprovement  of 
Reno  St.,  from  the  east  property  line  of 
Schurman  Ave.  to  the  east  property 
line  of  the  first,  alley  east  of  Schur- 
man Ave.,  by  grading,  graveling  and  rolling 
the  roadway ;  for  the  improvement  of  Cen- 
tennial St.,  from  the  north  property  line  of 
Michigan  St.,  to  the  south  property  line  of 
Walnut  St.,  by  grading  and  paving  the  side- 
walks; for  the  improvement  of  Kenwood 
Ave.,  from  south  property  fine  of  40th  St.,  to 
south  curb  line  of  39th  St.,  by  grading  and 
paving  the  sidewalks ;  for  the  improvement  of 
Kealing  Ave.,  from  the  north  property  line 
of  New  York  St.,  to  the  south  property  line 
of  Michigan  St.,  by  grading,  graveling  and 
rolling  roadway. 

^Bids  will  be  received  until  10  a.  m.,  Jan. 
31,  by  Board  of  Public  W^orks,  Indianapolis, 
Ind.,  for  the  following  contracts:  For  the 
improvement  of  first  alley  east  of  La  Salle 
St.,  from  the  north  property  line  of  Roosevelt 
Ave.,  to  the  south  property  line  of  23d  St., 
by  grading  and  graveling  the  alley  to  a  uni- 
form width  of  12  ft.  as  shown  on  plans;  for 
the  improvement  of  Cornell  Ave.,  from  the 
north  property  line  34th  St.,  to  the  south  prop- 
erty line  of  36th  St.,  by  grading  and  paving 
the  sidewalks;  for  the  improvement  of  Jones 
St.,  from  the  east  property  line  of  Belmont 
A\t.,  to  the  west  property  line  of  Lee  St.,  by 
grading  and  graveling  the  roadway;  for  the 
improvement  of  Jones  St.,  from  the  east  prop- 
erty line  of  Belmont  Ave.,  to  the  west  prop; 
erty  line  of  Lee  St.,  by  grading  and  paving 
sidewalks;  for  improvement  of  St.  Clair  St., 
from  the  west  curb  line  of  Highland  Ave.,  to 
the  C,  C.,  C.  &  St.  L.  Ry.  tracks,  by  grading 
and  paving  the  sidewalks ;  for  the  improve- 
ment of  Herbert  St.,  south  side,  from  the  west 
sidewalk  line  of  Gent  Ave.,  to  the  east  side- 
walk line  of  Sugar  Grove  Ave.,  by  grading 
and  oaving  the  sidewalks. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
29,  by  Board  of  Grant  and  Wabash  Counties' 
Commissioners,  Marion,  Ind.,  for  the  construc- 
tion of  a  highway  on  the  line  between  Waltz 
and  Liberty  Townships  in  Wabash  County 
and  Richland  and  Pleasant  Townships  in 
Grant  County.  E.  H.  Kimball  is  County  Au- 
ditor. 

•{•Bids  will  be  received  until  noon,  Feb.  5, 
by  Board  of  Carroll  County  Commissioners, 
Delphi.  Ind.,  for  the  construction  of  a  mac- 
adam road  in  Deer  Creek  Township,  gravel 
roads  in  Burlington  and  Jefi^erson  Townships. 
M.  G.  Haun  is  County  Auditor. 

^•Bids  will  be  received  until  10  a.  m.,  Feb. 
7,  by  Board  of  Tippecanoe  County  Commis- 
sioners, Lafayette,  Ind.,  for  the  construction 
of  a  free  gravel  road  254  miles  long.  George 
W.   Baxter  is   County  Auditor. 

•{•Bids  will  be  received  until  Feb.  7,  by  City 
Council,  Seymour,  Ind.,  for  the  construction 
of  five  blocks  of  concrete  pavement  on  North 
Chestnut  from  Third  to  Eighth  St.,  about 
2,000  lin.  ft..  32  ft.  wide.  E.  B.  Du.glass  is 
Citv   Engineer. 

®The  Vigo  County  Board  of  Commis- 
sioners, Terre  Haute,  Ind.,  has  awarded  the 
contract  for  the  construction  of  the  Zora 
Parker  road,  nearlj'  three  miles  in  length, 
to  McGuire  &  Son,  of  Brazil,  Ind.,  for 
$13,673,  and  the  contract  for  the  construc- 


tion of  the  M.  J.  Lake  road,  over  one  mile 
in  length,  to  Austin  Shattuck  for  $6,225. 

®The  County  Commissioners  at  La  Porte, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  the  Dunham  gravel  road  in  Noble 
Township,  to  Hutchinson  &  Ackerman  of 
Michigan  City  and  La  Porte,  Ind..  for  $43,- 
700,  and  the  contract  for  the  construction  of 
the  Krueger  gravel  road  in  Dewey  Township 
to  Wm.  T.  Smith  &  Co.,  of  Rensselaer;  Ind., 
for  $25,540.  Other  bidders  on  the  first  named 
road  were:  Globe  Construction  Co.,  Kala- 
mazoo, Mich.,  $45,800;  Wm.  T.  Smith  &  Co., 
$47,490;  John  G.  Young,  La  Porte,  $45,450; 
Crown  Point  Construction  Co..  Crown  Point, 
$46,400,  and  Jacob  Quigley,  Knox,  $45,387. 
Other  bidders  on  the  second  road  were :  Crown 
Point  Construction  Co.,  $23,100  and  Jacob 
Quigley,  $20,287. 

®Geo.  T.  Miller  of  North  Meridian,  Leban- 
on, Ind.,  has  been  awarded  the  contract  by  the 
City  Council  of  that  city  for  the  construction 
of  pavement  on  North  Meridian  St.,  cement 
walks,  12-in.  sewer  with  manholes  and  catch 
basins,  curb,  gutters,  etc.  The  contract  price 
is  $20,035.    Bids  were  opened  Jan.  8. 

The  property  owners  on  Ewing  St.,  from 
Seventh  to  Ninth,  city  of  Seymour,  Ind.,  have 
asked  for  a  concrete  street  about  800  lin.  ft., 
with  an  average  width  of  about  30  ft.  E.  B. 
Duglass  is  City  Engineer. 

The  contract  for  the  construction  of  a 
gravel  road  on  the  line  between  Marion  and 
Hendricks  Counties,  Ind.,  a  distance  of  8,900 
ft,  for  which  bids  were  opened  Jan.  25,  by 
the  Commissioners  at  Indianapolis,  Ind.,  has 
not  been  awarded  on  account  of  a  mistake  in 
advertisement.  The  work  will  be  readvertised 
some  time  in  February. 

Iowa. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
G,,b}'  Board  of  Public  Works,  Davenport,  la., 
furnishing  labor  and  material  for  paving  the 
following  streets :  Ripley  St.,  Ninth  to  r2th 
St.,  Brick;  Rusholme  St.,  Iowa  to  Farnam  St., 
brick;  College  Ave.,  Fulton  Ave.  to  Valley, 
concrete ;  Oneida  Ave.,  East  River  St.  to  Ful- 
ton Ave.,  brick;  Myrtle  St.,  13th  to  15th  St., 
concrete ;  Myrtle  St.,  Hamilton  to  Seventh  St., 
concrete;  Rusholme  St.,  Rock  Island  to  Iowa 
St.,  asphalt;  Fine  St.,  Fourth  St.  to  Telegraph 
road,  asphalt;  15th  St.,  Warren  to  Marquette 
St.,  asphalt. 

^•Bids  will  be  received  until  7:30  p.  m., 
Feb.  13,  by  William  C.  Chubb,  City  Clerk, 
Corning,  la.,  for  curbing,  guttering  and  pav- 
ing portions  of  Quincy  St.,  Sixth  St.,  Eighth 
St.,  Ninth  St.,  Nodaway  St.,  and  Davis 
-Ave.  The  work  will  include  approximately 
13,869  sq.  yds.  of  brick  block  paving,  vitri- 
fied; 457  sq.  yds.  alley  paving;  11,463  lin. 
ft.  of  combined  curb  and  gutter;  2,500  cu. 
yds.  of  grading.  All  paving  to  consist  of 
one  course  of  vitrified-p^ving  blocks,  placed 
on  a  sand  cushion  two  inches  thick,  the  lat- 
ter resting  on  a  concrete  base  4  ins.  thick. 
All  of  said  guttering  to  consist  of  concrete 
gutter  on  cinder  drainage  base  3  ft.  in  width 
on  each  side  of  said  described  brick  block 
paving.  All  of  said  curbing  to  be  of  con- 
crete 6  ins.  thick  and  of  such  depth  as  to 
show  a  suitable  exposure  in  each  particular 
location,  joined  to  and  made  a  part  of  the 
concrete  gutter  above  described.  All  con- 
crete paving  for  alley  approaches  to  be 
mlade  of  one  part  Portland  cement,  two 
parts  sand  and  three  or  more  parts  of  gravel 
or  crushed  stone,  wet  mix,  tamped  in  place 
until  free  mortar  flushes  to  the  top  and 
given  a  floated  or  broomed  finish  as  the  en- 
gineer may  direct. 

The  Keokuk  Water  Power  Co.,  Keokuk,  la., 
will  shortly  begin  surveys  for  an  extension  of 
the  lake  shore  boulevard  on  both  sides  of  the 
river  on  northward  to  Fort  Madison. 

Kansas. 

^Bids  will  be  received  until  5  p.  m.,  Feb. 
20,  by  City  of  Manhattan,  Kan.,  for  the  con- 
struction of  about  40,000  sq.  yds.  of  sev- 
eral kinds  of  pavement.  Brick  or  asphalt 
concrete  is  favored.  O.  E.  Noble  is  City 
engineer. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  Wyandotte  Count\  C<iminissioiiers, 
Kansas  City,  Kans..  have  instructed  County 
Engineer  6.  K.  Williamson  to  prepare  an 
estfmate  of  the  cost  of  a  survey,  plans  and 
engineering  work  upon  the  proposed  River 
Drive  along  the  Missouri  from  Kansas  City. 
Kans.,  to  Fort  Leavenworth.  The  building  of 
the  road  is  provided  for  under  a  bill  intro- 
duced before  the  Kansas  legislature  by  Repre- 
sentative W.  O.  Thomas  of  Wyandotte 
County. 

Kentucliy. 

•f-Bids  will  be  received  until  Feb.  8,  by 
Board  of  Public  Works,  Louisville,  Ky..  for 
the  construction  of  vitrified  brick  pavement 
on  10th  St. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
7,  by  Board  of  Public  Works,  Louisville,  Ky.. 
for  the  construction  of  vitrified  block  pave- 
ment on  a  number  of  city  streets.  The  cost 
of  the  work  is  estimated  at  about  $4").0O0. 

Louisiana. 

The  citizens  of  Rapides  Parish,  La.,  will 
vote  Feb.  27  on  the  subject  of  levying  a  5-mill 
tax  to  be  used  on  one  of  three  propositions  as 
follows :  To  build  roads  in  the  parish ;  to 
build  roads  and  bridges  or  to  buy  or  build 
a  traffic  bridge  over  Red  River  at  Alexandria, 
the  parish  seat. 

Maryland. 

The  City  Council  of  Baltimore.  Md.,  has 
adopted  an  ordinance  providing  for  alterna- 
tive bids  for  materials  to  be  used  in  paving 
the  .■\nnex  out  of  the  new  loan  of  $2..'J0U.00O. 

The  plans  and  plat  for  the  condemning  and 
widening  of  Reislerstown  road,  which  was  re- 
cently taken  over  by  the  State  Good  Roads 
Commission,  from  Fulton  Ave.,  to  Kate  .\ve.. 
or  the  northern  limits  of  the  city  of  Balti- 
more, Md.,  have  been  submitted  to  the  Com- 
missioners for  Opening  Streets  of  that  city. 
The  plans  call  for  a  street  95  ft.  in  width  from 
building  line  to  building  line.  The  widened 
street  is  to  be  paved  with  improved  paving. 

At  a  recent  mass  meeting  of  the  taxpay- 
ers of  Wilcomico  County.  Md.,  held  in  Sal- 
isbury, the  county  seat,  it  was  voted  in  fa- 
vor of  the  proposition  to  issue  bonds  in  the 
sum  of  SIOO.OOO  for  the  building  of  good 
rnads. 

Michigan. 

•{•Bids  will  be  received  until  8  p.  m.,  Feb. 
S  (readvertisement),  by  City  Recorder,  Mus- 
kegon, Mich.,  for  grading  and  paving  with 
tarvia.  taroid,  asphalt,  pioneer  road  asphalt, 
Bermudez  asphalt,  bituminous  macadam  or 
brick  on  6-in.  concrete  base,  4,956  sq.  yds.  on 
ririy  Ave.,  from  Pine  to  Ottawa  St.  B.  H. 
Mman  is  City  Recorder, 
It  is  reported  the  citizens  of  Alma,  Mich., 
on  Jan.  22  voted  in  favor  of  paving  by  the 
issuance  of  bonds  to  the  amount  of  $.30,000. 
The  City  Council  recently  passed  a  resolu- 
tion providing  for  the  improvement. 

The   Board   of   Supervisors,   Adrian,    Mich., 
.  voted  to  submit  the  good  roads  proposi- 
.   II  to  the  people  of  Lenawee  County   for  a 
vote  at  the  next  general  election  in  April. 

It   is   reported   the    Ottawa   County    Super- 

1  visors.  Grand  Haven,  Mich.,  have  recomniend- 

i  ed  a  proposition  to  bond  the  county  for  $600,- 

000  to  secure   funds   for  improved   highways. 

An   election    will    probably    be     held    in     the 

spring. 

1  Minnesota. 

Plans  are  on  file  in  the  city  of  East  Grand 

Forks,   Minn.,    for   a  considerable   amount  of 

paving   work   to   be    done    on     the    business 

'  streets,  amounting  to  $40,000.    The  City  Coun- 

"  '   is  considering  the  proposition. 

i  he  City  Council  of  ilinneapolis,  Minn.,  has 

...ithorized    the    Street    Commissioner   of    the 

,  Third   Ward   to   purchase   one   street  flushing 

machine  at  a  cost  not  to  exceed  $L100. 

It    is    reported    that    the    Minnesota    State 

;t;hway    Commission   at   a    meeting   held    in 

i)t.   Paul  on  Jan.  23,  approved  the  proposed 

construction  of  the  road   from  Duluth  to  St. 

Vincent,  Duluth  to  Moorhead,  Duluth  to  Twin 

Cities  and  the  International  Falls  to  St.  Paul 


state    rural    highways.      Geo.    W.    Cooley     is 
Secy,  of  the  Commission. 

Missouri. 

'-•Jllie  .Metiupolitan  I'avmg  Co.  of  Kansas 
City.  .\lo..  has  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  that  city  for 
the  paving  of  .Myrtle  St..  from  26th  to  27th 
Sts.,  at  5!1.87  per  sq.  yd.,  and  White  St.,  from 
.•\nderson  to  Independence  road,  at  $1.90  per 
sq.  yil.     Trinidad   asphalt  will  be  used. 

®Jas.  Reynolds  of  I  )e  Soto.  -Mo.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  the  improvement  of  six  blocks 
of  Third  St.,  with  macadam  pavement,  con- 
crete curbs  and  gutter,  at  $6,196.  The  work 
will  include  I.60U  cu.  yils.  of  e.xcavation,  55 
cu.  yds.  of  earth,  I,il|_'  cu.  vds.  of  macadam, 
506  cu.  yds.  of  gravel,  2,000  cu.  yds.  of  em- 
bankment, .3.8511  lin.  ft.  oi  combined  curb  and 
gutter  of  concrete.  l,5uii  sq.  ft.  of  gut'ev  at 
street  intersections,  and  four  inlets.  Bid'.,  were 
opened  Jan.  22. 

The  City  Council  of  Kansas  Citj ,  ^'o.,  has 
passed  resolution  providing  for  the  gVin'.ing  oi 
the  following:  Ewing.  18th  to  19!'.;  Bales, 
(>7th  to  69th:  illst.  Swope  Parkwa>  to  Elm- 
wood;  alley  between  Colorado  an'  Hardesty, 
Thompson  to  Smart:  58th  St.  Ter  .  Indiana  to 
Swope  Parkway;  Denver,  Nmth  o  Celt  Line; 
.\rchibald,  a  point  to  soutii  of  .Archibald  St. 
to  Central;  KrauthofF  Ct.,  W  ornall  to  .Mill 
Creek  Parkway;  Broadway,  •)'.  to  44th;  54th. 
Holmes  to  Troost;  59tli,  ^  t*pcct  to  Elm- 
wood;  Woodland.  55th  to  57vii:  Northwestern, 
21st  to  Milwaukee;  Cambri-ige,  18th  to  19th; 
Montgall.  39th  to  40th;  McGee,  Admiral  to 
Ninth;  26th,  Forest  to  Pasco;  Eighth,  Grand 
to  Oak ;  .Agnes,  o6th  to  ;i9th ;  19th,  Newton  to 
Ewing;  Hughe,  Belmont  to  Ewing;  Newton, 
27th  to  3lith ;  Norton,  27th  to  30th ;  oOth,  Blue 
Springs  Road  to  Swope  Park'vj.y;  Brooklyn, 
•55th  to  58th;  alley  between  Wainut  and  Grand, 
15th  to  16th;  alley  between  Main  and  Walnut, 
13th  to  14th ;  Independence.  Forest  to  Tracy ; 
alley  cast  of  Prospect.  Ninth  to  Tenth;  Mc- 
Coy, 22d  to  23d  ;  38th.  Prospect  to  Agnes ;  46th, 
Hollv  to  Summit;  alley  between  Oak  and 
Locust,  13th  to  Irving  Pl. ;  alley  south  of  25th, 
.•\gnes  to  a  point. 

Citv  Engineer  B.  F.  Smiley,  of  Hannibal, 
Mo.,  iias  made  up  a  district  for  brick  paving 
which  comprises  Third  St..  Collier  to 
North;  Hill  St.,  First  to  Third;  Bird  St., 
First  to  Fourth;  Center  St.,  First  to  Fourth; 
Church  St..  First  to  Fifth;  Lyon  St.,  First 
to  Fifth;  Collier  St..  Main  to  Ledford; 
Third  St..  South  Side;  Broadway,  Main  to 
river  front.  This  paving  will  be  on  a  5-in. 
concrete  base,  with  pitch  filler.  The  esti- 
mated cost  is  $2.25  per  yd.  Resolutions  for 
the  improvement  will  be  offered  at  the  Feb- 
ruary meeting  of  the  City  Council. 
Montana. 

4»Bids  will  be  received  until  March  4,  by 
City  of  Helena,  Mont.,  Charles  W.  Helmick, 
City  Engineer,  for  the  construction  of  the  fol- 
lowing work :  19,000  cu.  yds.  of  grading,  94,- 
000  sq.  ft.  of  concrete  walks,  2,500  Im.  ft.  of 
concrete  cross  walks,  1G,200  lin.  ft.  of  concrete 
curbs,  127  one  lamp  ornamental  lamn  posts, 
600  trees  for  street  parking,  565  sq.  yds.  gran- 
ite pavement  in  alley.  Bids  will  probably  be 
taken  about  June  1st  for  15,00p  sq.  yds.  of 
brick  pavement  on  concrete  base. 
New  Jersey. 

©O'Reilly  Bros,  have  been  awarded  the  con- 
tract by  the  Board  of  Street  &  Water  Com- 
missioners of  Jersey  City,  N.  J.,  for  widening 
and  improving  Bergen  .\ve.,  between  Mont- 
gomerv  St.,  and  a  point  100.40  ft.  north  of 
Montgomery  St..  at  100  per  cent  of  standard. 
Wood  blocks  will  be  used.  Bids  were  opened 
Tan.  22. 

New  York. 

.{•Bids  will  be  received  until  11  a.  m.,  Feb. 
7  by  Alfred  E.  Steers.  President  of  the 
Borough  of  Brooklyn,  New  York  City,  for 
furnishing  and  delivering  8,000  cu.  yds.  of 
paving  sand,  to  be  delivered  as  follows: 
3  000  cu.  yds.  to  the  Wallabout  Corporation 
Yard    Wallabout  Basin,  foot  of  Hewes  St. 


2,000  cu.  yds.  to  the  N.  8th  St.  Corporation 
Yard,  N.  8th  St..  near  Union  Ave.  1,000  cu. 
yds.  to  the  DeKalb  Ave.  Corporation  Yard, 
DeKalb  .\ve..  near  Irving  Ave.  1,000  cu. 
yds.  to  the  Hopkinson  Ave.  Corporation 
Yard,  Hopkinson  Ave.,  near  Marion  St.  500 
cu.  yds.  to  the  67th  St.  Corporation  Yard, 
67th  St.,  near  18th  .\ve.  500  cu.  yds.  to  the 
Neck  Road  Corporation  Yard,  Neck  Rd. 
and  Gravcsend  .Ave.  The  time  for  the  de- 
livery on  or  before  -Dec.  31,  1912.  The 
amount  of  security  required  will  be  $1,500. 

•{•Bids  will  be  received  until  11  a.  m.,  Feb. 
7,  by  .Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn,  New  York  City,  for  fur- 
nishing and  delivering  1.300  tons  of  2,000 
pounds  each  of  refined  asphalt,  to  be  deliv- 
ered at  the  .Municipal  Asphalt  Plant,  at  7th 
St.  Basin,  between  6th  and  7th  Sts.,  near 
2d  Ave.  The  time  for  the  delivery  is  on  or 
bef'Te  Dec.  31.  1912.  The  amount  of  secur- 
i'y  required  will  be  $10,400.  Also  for  fur- 
nishing and  delivering  700  tons  of  2,000 
pounds  each  of  refined,  asphalt,  to  be  de- 
livered at  the  Municipal  Asphalt  Plant,  at 
7tli  St.  Basin,  between  6th  and  7th  Sts., 
near  2d  Ave.  The  time  for  the  delivery  is. 
on  or  before  Dec.  31.  1912.  The  amount  of 
security  required  will  be  $5,600. 

•{•Bids  will  be  received  until  11  a.  m.,  Feb. 
7,  by  Borough  of  Brooklvn,  President  Al- 
fred E.  Steers,  for  regulating,  grading,  curb- 
ing and  laying  sidewalks  on  Bay  Ridge 
.'\ve.,  from  5th  Ave.  to  13th  Ave.,  in  the 
Borough  of  Brooklyn  (contract  of  Robert- 
son &  Gerchart  Contracting  Co.,  declared 
by  the  President  of  the  Borough  of  Brook- 
lyn to  have  been  unnecessarily  delayed  as 
per  section  "Q"  of  the  contract),  together 
with  all  work  incidental  thereto.  The  Engi- 
neer's estimate  of  the  quantities  is  as  fol- 
lows: 13.730  cu.  yds.  earth  excavation. 
4,230  cu.  yds.  earth  filling — not  to  be  bid  for. 
8.430  lin.  ft.  cement  curb — 1  year  mainte- 
nance. 42,950  sq.  ft.  cement  sidewalk — 1 
year  maintenance.  The  time  allowed  for 
the  completion  of  the  work  and  the  full  per- 
formance of  the  contract  will  be  80  working 
days.  The  amount  of  security  required  will 
be  $5,000. 

•{•Bids  will  be  received  until  8  p.  m.,  Feb. 
5,  by  -Mayor  of  Auburn,  N.  Y.,  for  the  con- 
struction of  1,700  ft.  of  sewers  and  12  storm 
water  inlets;  also  for  pavement  as  noted  un- 
der Roads  and  Streets. 

•{•Bids  will  be  received  until  8  p.  m..  Feb. 
5,  by  T.  H.  O'.Neill,  Mayor,  Auburn,  N.  Y., 
for  the  construction  of  pavement  on  East 
Genesee  St.,  including  approximatelv  12,350 
sq.  yds.  of  pavement,  4,050  lin.  ft.  of  cement 
curb.     E.  .Aldrich  is  City  Engineer. 

Village  Treasurer  John  H.  Cowin  of  Sen- 
eca Falls,  N.  Y.,  has  sold  bonds  to  the 
amount  of  $31,000  for  street  paving  work. 
About  $20,000  of  the  amount  will  be  used 
for  paving  early  in  the  spring. 

The  Board  of  Estimate  and  .Apportionment 
has  given  final  authorization  for  the  following 
improvement  in  the  Borough  of  Queens,  New 
York  City :  Paving  with  asphalt  block  the 
boulevard  from  14th  St.  to  Nott  Ave..  Long 
Island  City,  estimated  cost  $6,200. 

Senator  Thomas  H.  Bussey  of  Perry,  N.  Y., 
has  introduced  two  bills  into  the  Senate  for 
the  improvement  of  two  important  state  high- 
ways in  Wyoming  County.  One  bill  will  be 
for  the  improvement  of  what  is  known  as 
Route  No:  16,  20  miles  long,  beginning  in  the 
town  of  Pavilion,  in  the  northern  part  of  the 
count)',  running  south  through  the  village  of 
Pike  and  village  of  Warsaw  to  the  Allegany 
County  line ;  costing  about  $10,000  a  mile.  The 
other  bill  is  to  improve  12  miles  of  road  from 
Pavilion,  connecting  with  the  road  from 
Rochester  to  Letchworth  Park  by  way  of  Per- 
ry and  Castile.     Warsaw  is  the  county  seat. 

The  Wav'ie  County  Board  of  Supervisors, 
Lyons,  N.  Y.,  has  adopted  a  recommendation 
for  the  construction  of  a  road,  commencing  at 
the  Sodus  town  line  and  extending  south  on 
what  is  known  as  the  Lyons-Sodus  Point 
road,  a  distance  of  three  miles,  to  connect  with 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  road  built  in  1!U1  and  with  two  miles  nf 
state  road  built  in  the  town  of  Sodus. 

The  Town  Board  of  Irondequoit,  X.  V.,  ha-' 
submitted  a  bid  of  $10,0Uii  to  the  Board  of 
Contract  &  Supply  of  Rochester,  N.  Y.,  for 
replacing  and  maintaining  tlie  pavement  in 
the  Summerville  Blvd.  The  Rochester  Vul- 
canite Pavement  Co.,  at  $48,122.  submitted  the 
lowest  bid  for  the  construction  of  as])halt 
pavement  on  Ridgeway  Ave. 

The  business  men  of  Pulaski,  N.  Y..  are 
planning  to  construct  a  brick  road  in  Salina 
St.,  near  the  gristmill,  nmning  thence  up  the 
Bridge  St.  hill  and  to  Jefferson  St.,  cndiui; 
near  the  North  Park.  William  J.  Peach  is 
President  of  the  village. 

The  Common  Council  of  Syracuse,  N.  Y., 
has  adopted  ordinances  declarmg  intention  to 
order  the  re-surfacing  of  about  two  and  a 
quarter  miles  of  asphalt  pavements  and  the 
laying  of  nearly  a  mile  of  new  pavements. 

North  Dakota. 

The  City  Council  of  Gran<l  Forks.  K. 
Dak.,  has  adopted  plans  and  spccificatiims 
prepared  by  Cit}'  Engineer  G.  H.  I.ykken 
for  the  paving  of  Dealers  Ave.,  from  the 
DeMers  .\ve.  bridge  to  the  Northern  Pa- 
cific railroad  tracks  at  the  end  of  the  street. 
Bids  are  to  be  asked  on  seven  different 
kinds   of  paving. 

Ohio. 

•{•Rids  will  be  received  until  2  p.  m.,  March 
D,  it  IS  reported,  by  O.  Boggs,  Village  Clerk. 
Richwood,  O.,  for  grading,  draining,  curbing 
and   paving   a   portion   of  Ottawa   .St. 

®Chas.  W.  Flynn,  12.")2  Chase  Ave.,  Cin- 
cinnati, O.,  has  been  awarded  the  contract  by 
the  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  for  the  repairing  of  Forest 
.\ve..  under  Specifications  No.  288,  from  a 
jKiint  about  Vj  mile  west  of  Springfield  Pike, 
2,7.50  ft.,  westward  in  _Springfie!d  Township, 
for  $1,]()4.     Bids   were  opened  Jan.   19. 

The  City  Council  of  Ashtabula,  O.,  has  in- 
structed the  engineering  department  to  pre- 
pare plans  and  specifications  for  the  grading, 
draining  and  paving  of  Lake  .St.,  and  for  the 
imiirovement  of  .\unger  .Ave.  to  Oak  St. 

The  Village  Council  of  Rocky  River,  O.. 
has  rejected  all  bids  received  Jan.  5  for  the 
construction  of  concrete  walks  on  Wooster 
road,  for  which  W.  H.  Evers  Engineering 
Co.  is  Engineer.  W.  M.  Dean  is  Village 
Clerk. 

Oklahoma. 

The  Department  of  Highways  of  Jones  City, 
Okla.,  is  planning  the  construction  of  five 
miles  of  good  roads  out  of  that  city.  The 
work  will  be  done  under  the  supervision  of 
Commissioner  of  Highways  Sidney  Suggs. 

Oregon. 

.■\  new  road  district  has  been  created  in 
Clackamas  County,  Ore.,  termed  the  Liberal 
District,  and  made  from  parts  of  the  Macks- 
burg.  Molalla  and  Needy  districts.  Will  Steve 
is  Supervisor.    Oregon  City  is  the  county  scat. 

The  City  Council  of  Springfield.  Ore.,  ha? 
made  arrangements  for  the  macadamizing 
of  K,  L.  M,  N,  Laura  and  Water  Sts..  and 
Kelly  Blvd. 

Tennessee. 

The  citizens  of  White  County.  Tenn.,  on 
Jan.  27,  it  is  reported,  voted  the  issuance  of 
bunds  for  the  construction  of  good  roads. 
Sparta  is  the  county  .seat. 

Texas. 

^Bids  will  be  received  until  11  a.  m.,  l-'eb. 
•"),  by  John  M.  Murch,  County  Auditor,  Gal- 
veston, Texas,  for  grading,  shelling,  bulk- 
heading,  etc.,  of  the  Avenue  S  road  down  the 
island  from  Seventh  to  LSth  mile  post.  Plans 
and  specifications  are  on  file  at  the  office  ol 
the  county  auditor.  A  certified  check  foi 
$2."(Ki  must  be  filed  with  each  bid. 

®The  Board  of  Municipal  Commissioners  of 
Dallas.  Tex.,  has  aw-arded  the  contract  for 
paving  with  asphalt-macadam  Collett  Ave., 
from  East  Side  to  Columbia  to  the  Standard 
b'ngincering  &  Con.struction  Co.,   for  $1,21   pc! 


SI],  \d.  The  same  company,  for  the  same 
jirice.  was  awarded  the  pavin.g  of  East  Side 
.\\e..  fnnn  Fitzhugh  to  Garrett  with  asphalt- 
macadam. 

i'The  City  Council  of  Paris,  Tex.,  has 
aw.irded  the  contract  for  the  paving  of  North 
.Main  St.,  to  the  Western  Paving  Co.,  of  Ok- 
l.ibcima  City,  for  $30,700,  and  the  contract  for 
the  paving  of  Washington  St.  to  J.  A.  Greg- 
nry   for  $8,487. 

j.  R.  Johnson  of  Sherman,  Tex.,  has  been 
selected  as  engineer  in  charge  of  the  good 
roads  work  to  be  commenced  in  the  Sher- 
man precinct,  at  Sherman.  Tex.  Work  will 
be  commenced  as  soon  as  the  bonds  are  sold. 

The  county  of  McCullough,  Tex.,  on  Fell. 
I  will  begin  the  construction  of  good  roads 
leading  otit  of  Brady,  the  county  seat,  follow- 
ing the  recent  bond  issue  for  that  purpose. 
All  machinery  and  tools  used  will  be  supplied 
by  local  dealers. 

County  Engineer  J.  F.  Witt,  Dallas,  Tex., 
is  working  on  his  report  to  the  County  Com- 
missioners, in  which  he  will  advise  them  as  to 
the  expenditure  of  the  $-")nO,noO  bond  money 
recently  received  by  the  county  from  the  sale 
of  bonds  voted  last  July.  This  money  will 
be  used  on  road  work. 

The  Johnson  County  Commissioners,  Cle- 
burne. Tex.,  have  been  petitioned  to  call  a 
bond  issue  election  for  the^  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $300,- 
III 10   for  road  work. 

Individual  subscriptions  have  been  secured 
for  the  macadamizing  of  the  Denton-Barton- 
ville  road  from  the  city  limits  of  Denton,  Tex., 
to  Hickory  Creek  to  insure  $2,000,  to.gether 
with  the  county's  donation.  The  estimated 
cost  of  the  road  is  $.3,000. 

The  .\ttorne\'  General,  .\ustin,  Tex.,  has, 
approved  $84,0o0  of  Leon  County  road  im- 
provement district  bonds,  and  as  soon  as  the 
bonds  can  be  sold  work  will  commence  on 
good  roads.     Centerville  is  the  county  seat. 

The  City  Commission  of  Fort  Worth. 
Tex.,  has  ordered  the  paving  of  West  Fifth 
St. 

Virginia. 

1)  Tucker  Brown,  chief  locating  engineer 
of  the  department  of  highways  in  Virginia, 
has  just  completed  a  survey  of  what  is  termed 
the  northern  route  for  a  state  road  between 
Bristol  and  .Abingdon  and  will  now  survey^ 
two  other  routes  between  the  same  points.' 
This  road  will  eventually  be  constructed  be- 
tween Bristol  and  Washington,  inaugurated 
by  the  Bristol-to-Washington  Highway  Asso- 
siation,  of  which  W.  H.  .\ston  is  president. 

Washington. 

^Bids  will  be  received  until  Feb.  5  by 
Mason  County  Auditor,  Shelton,  Wash.,  for 
the  construction  of  about  1  mile  of  perma- 
nent road. 

^Bids  will  be  received  until  l'"eb.  6  1)\' 
Town  Clerk,  Castlerock,  Wash.,  for  grad- 
ing in   District  No.  4. 

+Bids  will  be  received  until  1  p.  m..  Feb. 
6.  by  J.  M.  Shields.  .-Auditor  of  Skagit  Coun- 
ty. Mt.  Vernon,  Wash.,  for  the  construc- 
tinn  of  S.728  ft.  of  .Aspland  road. 

^Bids  will  be  received  until  2  p.  m., 
Feb.  IS.  by  Board  of  King  County  Com- 
missioners, Seattle.  Wash.,  for  the  construc- 
tion of  the  North  trunk  boulevard,  16,488  ft. 
long. 

'^'Bifls  will  be  received  until  8  p.  m..  Fell. 
13.  by  City  Council,  Pasco,  Wash.,  for  the 
construction  of  paving,  -sidewalks,  etc.  An 
approximate  estimate  of  the  work  to  be  done 
under  this  improvement  is  as  follows;  8.17-J 
sq.  yds.  of  ])avement ;  30,881.0  sq.  ft.  concrete 
sidewalks;  428.8  lin.  ft.  plain  curb;  2,8-"i7.1  lin. 
ft.  combination  curb ;  10  catch  basins ;  IJOO  lin. 
ft.  storm  sewer,  8  in.  pipe ;  do  lin.  ft.  storm 
sewer.  (1-in.  pipe ;  4  monuments ;  360  lin.  ft. 
headers :  743  cu.  yds.  excavation ;  81  cu.  yds. 
retaining  wall  concrete;  3,4.50  pounds  rein- 
forcement ;  4-J8  lin.  ft.  iron  railing  with  fit- 
tings;  200  lin.  ft.  1  in.  conduits;  3.;5G  cu.  vds. 
concrete  for  steps.  L.  H.  Koontz  is  Citv 
Clerk. 


The  South  End  Improvement  Club  of  !  ;i- 
coma.  Wash.,  recently  held  a  meeting  to  dis- 
cuss the  --ossibilities  of  a  paved  road  to  South 
Tacoma.  The  estimated  cost  of  the  road, 
$2i.i0,000,  is  proposed  to  be  equally  shared  by 
the  count}'  and  property  owners. 

The  Whatcom  County  Commissioners.  Bel- 
lingham,  Wash.,  have  authorized  the  purchase 
of  a  pile  driver,  grader,  roller,  traction  engine 
and  scarifier.     The  estimated  cost  is  $7,0iJ0. 

Bids  were  received  Jan.  19  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  as  fol- 
lows, for  the  grading  and  curbing  of  22nd 
Ave.  N.  et  al. ;  L.  H.  Goerig.  830  Shelbv  St., 
E.,  $18,706,  and  W.  F.  !\Lanney  &  Co.,  $20,933. 
The  work  includes  clearing  and  grubbing  eight 
acres.  43,000  cu.  yds.  of  earthwork,  118  M  ft. 
of  lumber  for  curbs  and  gutters,  box  drain  and 
w-ood  walks,  2  sq.  yds.  of  concrete  walks  re- 
paired, 26-ft.  manholes  rebuilt,  -JO  ft.  of  6-in. 
pipe,  lOO  ft.  of  3-in.  tile  drain,  2-")  ft.  of  6-in. 
sub-drains,  .5  cu.  yds.  of  rock  pockets,  2  cu. 
yds.  of  gravel,  2  cu.  yds.  of  extra  excavation,, 
and  2  slants. 

Following  liids  were  recently  received  bj- 
the  Board  of  Puldic  Works  of  Seattle.  Wash., 
for  the  .grading  and  curliing  o!  3ith  PI.  :  J.  H. 
Cullen  &  Co.,  $1.09(i;  DeLong  c^  Heltborg, 
$1,109;  Robt.  J.  Barter,  2832  Harvard  Ave., 
N..  $1,042;  L.  H.  Goerig.  $1,211;  J.  A.  Zinkan. 
$1,418.  and  John  L.  Stanley.  $1,242.  The  work 
includes  2,173  cu.  yds.  of  earthwork,  i'.f'  M. 
ft.  of  lumber  for  curbs,  gutters,  box  drain 
and  wood  walks. 

Plans  have  been  approved  by  the  Board  of 
Public  Works  of  Seattle.  Wash.,  for  $317.- 
8511  worth  of  street  improvements,  bids  on 
which  will  be  called  for  at  once.  This  work 
provides  for  the  paving  of  Whatcom  Ave.,  at 
a  cost  of  $2411,111111;  sewers  on  Brooklyn  .-\ve.. 
at  a  cost  of  $-")O,000,  and  will  include  over 
39,mi0  ft.  of  sewer  pipe,  9..")98  sq.  yds.  of  con- 
crete. 1)1,890  sq.  vds.  of  concrete  pavement, 
11,493   ft,   of  granite,  3,000   ft.  of  luinber.  etc. 

Wisconsin. 

^•Bids  will  be  received  until  2  p.  m..  Feb. 
3.  by  Board  of  Public  Works.  Oshkosh. 
Wis.,  for  grading,  curbing  and  repaving" 
L-ight  St.  from  Church  to  High  Sts;;  for 
grading,  curbing  and  repaving  13th  St.  fron-* 
Oregon  St.  to  the  Soo  tracks;  for  grading, 
curbing  and  repaving  Waugoo  St.  from 
Broad  St.  to  State  St.  Creosote  blocks,  tar 
macadam  or  sarcolitliic  pavement  is  fa- 
vored. 

®The  Milwaukee  County  Board,  Milwaukee, 
Wis.,  it  is  reported,  has  awarded  the  contract 
for  the  improvement  of  Wisconsin  Blvd..  west 
of  the  Grand  .\ve.,  viaduct  to  R.  W.  Forrestal 
for  $22,441.  .-A  bitulithic  macadam  pavement 
will  be  laid  over  a  surface  of  20,000  sq.  yds. 

.\ccording  to  State  Highway  Commissioner 
(ieorge  White,  Madison,  Wis.,  preliminary 
work  for  the  good  roads  campaign  in  Chip- 
pewa County  will  commence  at  once.  Chippe- 
wa  Falls  is  the  county  scat. 

Canada. 

W.  R.  Braden,  M.  P.  P.  for  Rossland.  B. 
C,  has  asked  of  the  provincial  government 
the  sum  of  $4,000  for  the  improvement  >f  the 
upner  Trail   road. 

Representative  Borland  of  Missouri  lias 
introduced  a  bill  in  the  House  of  Representa- 
tives providing  for  a  00-ft.  national  highway 
from  Washington.  D.  C.,  to  Olympia,  Wash, 
and  one  from  Washington  to  San  Francisco. 
The  cost  of  the  proposed  roads  is  to  be  equally 
divided  between  the  federal  and  state  govern- 
ments and  each  state  is  to  stand  a  propor- 
tionate share  of  the  cost  of  construction.  The 
name  of  the  highway  is  to  be  the  National 
Old  Trail  Road,  and  it  proposes  to  embrace 
the  Braddock  road,  Cumberland  road,  national 
pike.  Boom  and  Lick  road,  Kearney's  road, 
the  Santa  Fe  trail,  the  Oregon  trail  and  other 
famous  highwaj'S  of  the  early  pioneer  days. 
This  highway  will  then  join  the  proposed  Pa- 
cific highway  to  run  from  California  to 
British  Columbia  so  that  a  veritable  triangle 
will  be   formed. 


^  indicates  work  now  open  for  bids,     ®  indicates  a  contract  let  recently. 
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Alabama. 

I  Citizens    111    llic    vicinity    m"     I-'.,irlville    have 

I'    petitioned    the    County    Road    and     Revenue 
Comniissioncrs.    Mobile,    Ala.,     for    the    con- 
.     struction  of   a   wagon   bridge   over   the   F.sca- 
'     tawpa  river  at  that  place,   18  miles  troin  Oak 
(irove. 

City  of  Birminshani,  .Ala.,  it  is  believed 
\vill  request  that  the  .Soutlicrn  Ry.  Co.  con- 
struct a  viaduct  or  subway  in  Norwood  to 
eliminate  the  loth  .St.  grade  crossing  and  also 
to  repair  the  bridge  at  12th  .\ve. 

Arkansas. 

The  Bridge  Coinniissinuers  of   1  Inward  and 

,    Sevier    counties,    according    to    advices    from 

!-   'Nashville,  .Ark.,  have  approved   the  plans   for 

'  .   construction  of  two  joint  bridges  over  tlu 

!ine  river. 

California. 

.\  meeting  was  lield  at  .Mericlian.  Cal.,  b\ 
engineers  of  the  Northern  I^lcctric  Railroad 
and  representatives  of  C'nlusa  and  SuU.r  conn- 
tics  to  discuss  the  proposed  changes  in  plans 
for  the  construction  of  the  new  steel  bridge 
at  that  point.  .X.  D.  Schindler.  San  Fran- 
cisco, Cal.,  is  general  manager  of  the  electric 
railway. 

The  City  Engineer  of   San   Francisco,  Cal., 

I    has    recommended    to    the    Board    of    Public 

AVorks  the  construction  of  a  steel  bridge  over 

Beale   St.  at   Harrison   to  cost   alxjut  $32,00{l. 

Delaware. 

The    Delaware    River    Contracting    &    Con- 

!ction  Co.,   of  Camden.   Del.,   has  been  in- 

iporated  with  a  capital  stock  of  $KlO,i1(Ml  and 

proposes  the  construction  of   docks,   wharves, 

'   -piers,  bridges,  etc.     The  incorporators  are  F. 

MacKinnon.   F.   L.   Mills.   S.   R,    Landers  and 

I'    H.   Bradley,   Camden.   Del. 

Georgia, 

The    Board    of    Cnmniissioners    of    Sumter 

■  iity,    Americus.    Ga.,    is    reported    to    have 

ier  consideration   the  constructicm   of   steel 

,    bridges   on   Lee   St.   and   Smithville   roads,   to 

1  replace   structures   damaged   by   recent   floods. 

Idaho. 

•{•Bids  will  be  received   by  the   Board  of 

■tena:     County     Commissioners.     Coeur 

Viene,    Idaho,    for   the    construction    of   a 

ateel    draw   bridge   over   the    St.    .Toe    River 

I  at  St.   Maries,  Idalio. 

Illinois. 

^Bids  will  be  received  at  the  clerk's  office, 

xnup.   111.,  up  to   1   p.  m,  F>b.   10,  for  the 

-trnction  of  a  reinforced  concrete  viaduct, 

veen    Union    and    Cottonwood    Townships. 

•nberland   county.     George   Walters,   acting 

k,  Greenup,  111.  Ryan  Bridge:  Length  over 

-17  ft.:  roadway,  10  ft.,  made  up  of  four 

!t.  deck  girder  spans,  resting  on  three  plain 

:  rete   abutments.      Distance    from    linished 

;    adway  to  bottom  of  footings,  31%   ft.     Esti- 

I  mated.    Class    B    concrete    in    piers,    lil8.7    cu. 

'ynrds:    estimated    Class    .A   concrete   in    abut- 

:ts  and  superstructures,  4o7.'i  cu.  yds.  Esti- 

ed    reinforcing    steel,,  including   expansion 

'■rs    and    plates.    70.87 11    pounds.      Commis- 

:  ers    say   that   gravel   may    be   screened    at 

';    for    1.")   c:s   per  cu.   yard,    %    of   a   mile 

111    bridge    site.      Character    of    gravel    not 

wn.     Nearest  railroad  station  is  Janesville 

:he  Illinois  Central,  li  miles;  Bradbury,  5% 

•'ls.      Roads,     fair.      .Average     load      from 

I  town,  about  3.200  jjcunds.     Footings  of   pier 

!  ivill  average  2  ft.,  below  bed  of  stream:  piles 

will    probably    be    necessary.      F'xcavation    on 

abutments   will   average  2o    ft.    in   sand,   loam 

and  clay.     .Average  depth  of  water,  (i  ft.  and 

127   ft.  wide:   high   water  24  ft.  deep  and  260 

ft.    wide.      Commissioners    advise    that    good 

native  pdes   can  be   laid   down   at   bridge  site 

for  $1..50  apiece.     No  bridge  at  present  on  this 

site.      Work    to    be    completed    en    or    before 


SeptcinlKT  1.  III12.  .More  detailed  information 
may  be  bad  by  an  exaiiiination  ni  the  plans 
and  spv,-,i,c;iti,iiis  prepare,!  |,y  the  Illinois 
Highway  Ci'nimissi..n  wlikli  may  be  seen  at 
the  r<.wn  Clerk'-  oflice  .r  mav'  be  olitaMVcd 
upon  application  m  writing,  fro'm  the  Illinois 
Highway  Commission,   Sprmglield.    111. 

®The  contract  for  the  c.  instruction  of  the 
I-.dgew.  nd  Bridge  in  Princeton  township.  111., 
has  been  awarded  to  II.  S.  Wetbcrell,  .M.irgan 
Park.  Chicago.  111.,  ;,t  $(;,,s.-,(i.  The  bridge  will 
ha\e  a  l"ili  steel  span  resting  on  concrete  abul- 
nieiits.  Bids  for  the  work  were  openeil  Jan, 
2o. 

®The  Illinois  Street  Bri<lge  Co..  Jackson- 
ville, 111.,  has  liecn  awarded  the  contract  for 
the  construction  of  the  Mann's  Ferry  bridge 
at  $.'!.l7n. 

Westeott  &  Ronnebcrg,  1107  Security 
lildg.,  Chicago,  111.,  have  prepared  plans  for 
the  construction  of  a  M)-it.  reinl'.rced  con- 
crete arch  bridge  in  Maywood.  III.,  for  Pro- 
viso township.  The  structure  will  consist 
of  two  80-ft.  spans  and  two  20-ft.  ap- 
proaches and  will  have  one  pier.  The  floor 
will  be  paved  w^ith  brick.  It  is  planned  to 
let  the  contract  for  the  work  some  time  in 
April. 

Indiana. 

Steps  are  being  taken  by  the  countv  offi- 
cials of  Green  Castle.  Ind.,  to  induce  iheTerre 
Haute,  Indianapolis  &  Eastern  Traction  Co 
to  build  a  bridge  over  its  tracks  west  of  that 
city. 

Board  of  Public  Works,  Marion,  Ind.,  has 
instructed  the  Pennsylvania  Railroad  to  erect 
a  bridge  over  the  tracks  at  Western  .Ave. 
and  to  grade  and  improve  the  north  approach. 
The  structure  will  be  of  steel  and  concrete. 

Iowa. 

The  Chicago,  .Milwaukee  &  St.  Paul  Rail- 
roa<l.  according  to  advices  from  Sioux  City, 
la.,  is  planning  the  construction  of  a  bridge 
over  the  proposed  West  I'ork  Drainage  Ditch 
southeast  of  Hornick,  la.  The  cost  of  the 
structure   as   proposed,   will   be   about  $lii.")OU. 

Bids  were  opened  Ian.  ll!  by  Street  Commit- 
tee, Otlumwa.  la.,  for  cleaning  and  painting 
the  Market  St.  bridge  and  reconstructing  the 
floor  svstem  and  final  action  will  be  taken 
Feb,  ■-..■ 

Kansas. 

.Amended  plans  for  the  construction  of  the 
proposed  .Mill  .St.  viaduct  in  Kansas  City, 
Kan.,  have  been  placed  before  the  Commis- 
sioners and  representatives  of  the  F'ngineer- 
ing  Departments  of  the  L'nion  Pacific  and  Chi- 
cago, Rock  Island  and  Pacilic  Railways.  The 
structure  will  be  I.d'no  ft.  long  extending  from 
Xuncie  boulevard  to  Kansas  .Ave.  It  will  cost 
ajiproximately  $!lii,0(lO  and  will  be  of  rein- 
forced  concrete   construction. 

Kentucky. 

The  City  Council  of  Paducah.  K\..  lias 
decided  to  repair  the  old  bridge  over  Island 
Creek  at  Sixth  St.  instead  i>k  replacing  it 
with  .1  new  structure  as  recommended  by 
I..   .A.   Washington.   City    En.gineer. 

Louisiana. 

.An  ordinance  has  been  prepared  for  pre- 
sentation to  the  City  Council,  directing  City 
Engineer.  W.  J.  Hardee,  New  Orleans.  La., 
to  prepare  plans  and  specifications  for  the 
erection  of  the  bridge  over  the  Peoples  .Ave. 
Canal  at  Gcntilly  Road.  The  appropriation 
for  the  improvement  is  $4,000.  Bids  for  the 
work  will  jjrobably  be  advertised  for  soon. 

.All  bids  received  Jan.  22  by  the  Harvey 
Canal  Land  &  Improvement  Co..  Harvey.  La., 
for  the  removal  and  repair  of  steel  traffic 
bridge  over  the  canal,  have  been   rejected. 

.An  election  will  be  held  Feb.  27  to  submit 
to  the  voters  of  R.ipidcs  Parish  the  proposi- 
tion   of    levying   a   -"i   mill   tax   to   be   used   to 


build  roads  in  the  parish  ;  to  build  roads  and 
bridges;  or  to  build  or  buy  a  tralSc  bridge 
over  the  Red  river  at  .Alexandria,  l^i. 

Maryland, 

®The  contract  for  wrecking  the  old  bridge 
and  erecting  a  new  structure  on  South  Mon- 
roe Si,  Baltimore,  Md.,  has  been  awarded 
to  McCliniic-Marshall  Construction  Co.,  1201 
.Morris  Hldg..  Philadelphia,  Pa.,  at  $17,.>7.V 
II.  K.  MeCay  is  City  Ivngineer.  liids  for  the 
work  were  opened  Dec.  27,  li'll. 

Massachusetts. 

•J«Bids  will  be  received  until  noon.  Feb. 
20,  by  Department  of  Public  Works,  for  re- 
building Chelsea  bridge  North.  Frederic  H. 
Fay,  Room  W),  City  Hall,  Boston,  Mass,,  is 
Engineer,  of  the  Bridge  and  Ferry  Division. 
Michigan. 

®Tlic  contract  for  the  construction  of  the 
steel  viaduct  over  the  Pere  .Marcpiette  Rail- 
road at  Park  St.,  St.  Joseph.  .Mich.,  has  been 
awarded  to  the  Elkhart "  Bridge  &  Iron  Co.. 
lOkhart,  Ind.,  at  $:1..j38.  The  structure,  as 
planned,  will  have  18  ft.  njadway.  one  •l-fl. 
sidewalk  with  I-")!!  ft.  lattice  rail,  will  rest  on 
concrete  piers  and  abutments  and  will  have  a 
concrete  floor.  Bids  for  the  work  were  opened 
Jan.   17.     W.  J.  CIcary  is  City  Engineer. 

Missouri. 

®The  Board  of  Linn  County  Commission- 
ers, Linneus.  .Mo.,  has  awarded  the  contract 
for  the  construction  of  14  steel  bridges  to 
the  Monarch  Engineering  Co, 

The  County  Court  at  Carthage,  Mo.,  has 
been  petitioned  for  the  construction  of  a 
bridge  over  Center  Creek,  between  Joplin  and 
Oronogo.  Yank  Stultz,  Oronogo,  5lo„  is  in- 
terested  in   the  impnivement. 

The  upper  house  of  the  City  Council.  Kan- 
sas City,  Mo.,  has  adopted  a  resolution  ask- 
ing that  the  Kansas  City  Terminal  Railway 
Co.,  complete  the  south  end  of  the  Main  St. 
viatluct  at  23d  St. 

Nebraska, 

•J«P>i'ls  v\ill  be  received  until  noon,  l-"eb.  (!. 
by  J.  R.  Roberts.  Countv  Clerk,  Seward,  Neb., 
for  the  construction  and  erection  of  substruc- 
ture, superstructure  and  approaches  of  all  new- 
bridges   during  the  coming  year. 

®The  Union  Pacific  and  Great  Western  R.iil- 
roads  are  reported  to  have  awarded  the  con- 
tracts for  the  construction  of  the  iron  work 
for  the  new  Bancroft  St.  and  1 1th  St.  viaducts 
to  the  Paxton  &  A'ierling  Iron  Works,  Omaha. 
.Neb.  The  Bancroft  St.  viaduct  contract 
amounts  to  about  40ii  tons  of  iron,  and  the 
Eleventh  St.  viaduct  to  about  300  tons.  .About 
I4it  men  will  be  put  to  work  at  once  by  Pax- 
ton  &  Vicrling  to  get  out  the  iron  work  for 
the  new  viaducts. 

.According  to  advices  from  Omaha.  Neb., 
plans  for  the  construction  of  two  viaducts  in 
that  city  during  the  year  of  1012  have  been 
completed.  One  is  the  Nicholas  St.  viaduct, 
lo  be  built  by  the  .Missouri  Paci'ic  and  the 
Omaha  Railroads.  The  other  is  the  viji^ 
duct  on  Bancroft  St.  to  be  erected  by  the 
Union  Pacilic.  the  Great  Western  and  the 
Burlington.  Plans  for  the  recon.struction  of 
the  Eleventh  St.  viaduct  have  been  approved 
anil  work  is  expected  to  begin  soon  as  the 
viaduct  must  be  completed  in  .April.  The  re- 
construction of  the  Eleventh  St.  viaduct  alone 
will  cost  in  the  neighborhood  of  $|ii,iiiiO,  ac- 
cor<ling  to  engineers.  The  Nicholas  Si.  via- 
duct will  be  300  ft.  long  and  the  Bancroft 
will  be  4<iO  ft.  in  length.  The  total  cost  of  the 
Iwo  structures  will  approximate  $2i"l,iin(i  The 
plans  have  been  drawn  by  the  railroad  archi- 
tects and  will  be  submitted  to  the  city  en- 
gineering de|)ariment   for  approval. 

It  is  expected  that  a  contract  will  be  let 
about  .March  15  by  D.  D.  Price.  State  En- 
gineer. Lincoln.  Ncbr..  for  the  construction 


•f.  indicates  work  now  open  for  bids.    '*'  indicates  a  contract  let  recently. 


38 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    N. 


of  a  state  aid  bridge  over  Loup  River  at 
Loup  City  in  Platte  County.  The  kind  of 
structure  has  not,  as  yet,  been  determined. 

New  York. 

A  bill  is  to  be  introduced  in  the  Slate 
Legislature  of  New  York,  jointly  by  Senator 
L.  H.  White,  Schenectady  and  -Xssemblyman 
G.  H.  Whitney,  Saratoga,  for  the  erection  of 
a  state  bridge  over  the  Mohawk  river  at 
Vischer  Ferry. 

The  State  Department  of  Public  Works,  Al- 
bany, N.  Y.,  has  submitted  plans  for  the  nec- 
es.sary  repairs  to  the  bridge  over  the  Mo- 
hawk river,  connecting  Canajoharie  and  Pala- 
tine bridge.  The  structure  has  been  closed 
to  traffic  for  several  months. 

Ohio. 

^Bids  will  be  received  until  Feb.  10  by 
Board  of  Erie  County  Commissioners,  Fre- 
mont, O..  for  the  construction  of  nine  small 
concrete  bridges  estimated  to  require  an  ex- 
penditure of  about  $3,000. 

^Bids  will  be  received  until  noon,  Feb.  19, 
by  Board  of  Ross  County  Comissioners,  Chil- 
licothe,  O.,  for  the  construction  of  a  rein- 
forced concrete  culvert  in  Concord  township. 
Plans  and  specifications  are  on  file  with  the 
County  Engineer. 

^Bids  will  be  received  until  noon,  Feb.  12. 
by  Board  of  Ross  County  Commissioners, 
Chillicothe,  O.,  for  the  recon.struction  of  the 
Bridge  St.  bridge  over  the  Scioto  river  at 
Chillicothe.  Bids  will  be  received  at  the  same 
time  for  the  construction  of  the  concrete  sub- 
structure of  the  Downs  bridge  in  Green  town- 
ship.    R.  Alexander  is  Countv  Auditor. 

The  New  York,  Chicago  &  St.  Louis  (Nickel 
Plate)  Railroad  is,  according  to  reports  from 
Ashtabula,  O.,  planning  the  construction  of  a 
new  bridge  over  the  gully  east  of  that  city. 
.^s  planned  the  structure  will  accommodate 
double  tracks.  G.  H.  Tinker,  Cleveland,  O., 
is   Bridge  Engineer. 

R.  S.  Oliver,  assistant  secretary  of  the  War 
Department,  Washington,  D.  C,  has  notified 
F.  R.  Lander,  Cayuga  County  Surveyor, 
Cleveland,  O.,  that  plans  and  specifications 
for  the  construction  of  the  span  of  the  new 
high  level  bridge  at  that  city  has  been  com- 
pleted. 

A  resolution  was  introduced  and  passed  its 


Co.,  of  New  York,  for  the  construction  of  a 
roadway  and  bridge  across  Barnegat  Bay, 
New  Jersey,  from  Manahawken,  on  the  main- 
land, to  the  island  of  Long  Beach,  on  the 
ocean.  This  point  on  Long  Beach  is  about 
seven  miles  from  Beach  Haven,  and  the  road- 
w,iy  and  bridge  will  connect  with  the  ocean 
boulevard  on  the  mainland  and  with  the  Long 
Beach  boulevard  on  the  island.  This  new 
bridge  and  roadway  will  parallel  the  Pennsyl- 
vania Railroad  tracks  from  Manahawken  to 
the  island,  and  will  be  located  just  300  ft. 
southward  of  these  tracks.  The  bridge  will 
cost  in  the  neighborhood  of  $75,000  and  is 
being  built  by  private  capital. 

Plans  are  being  formulated  by  the  County 
Commissioners,  Hollidaysburg,  Pa.,  for  the 
construction  of  a  bridge  over  the  Junita  river 
at  Union  Furnace.  It  is  also  planned  to  erect 
a   bridge   across   Dry   run   at   that   place. 

Included  in  the  proposed  plans  for  the  con- 
struction of  the  new  line  from  Clarkes  Sum- 
mit to  Hallstead.  Pa.,  by  the  Delaware,  Lacka- 
wanna &  Western  R.  R.  is  the  building  of  a 
reinforced  concrete  bridge  .near  Nicholson, 
Pa.,  to  replace  the  present  tunnel  a,t  that  place. 
A.  E.  Deal,  Hoboken,  N.  J.,  is  Bridge  Engi- 
neer of  the  Lackawanna  R.  R. 

Viewers  have  been  appointed  by  the  Wash- 
ington County  Commissioners,  Washington, 
Pa.,  to  pass  upon  the  construction  of  the  pro- 
posed bridge  over  Chartiers  creek  in  South 
Franklin  township.  As  proposed  the  struc- 
ture will  be  located  on  the  road  leading  from 
Ten  Mile  Plank  road  at  the  Jolley  School- 
house  to  the   "S"   bridge. 

A  meeting  was  recently  held  at  the  rooms 
of  the  Chamber  of  Commerce,  Johnston.  Pa., 
by  representative  citizens  of  the  Third, 
Fourth,  Fifth  and  Sixth  wards  to  take  up  the 
matter  of  having  a  bridge  built  over  Stony 
Creek  at  Haynes  St.,  connecting  Fourth  and 
Fifth  wards.  The  cost  of  the  structure,  as 
proposed,  will  not,  exceed  $50,000. 

City  Council  of  Scranton,  Pa.,  and  commit- 
tee of  the  West  Scranton  Board  of  Trade 
recently  held  a  meeting  for  the  purpose  of 
considering  the  construction  of  a  viaduct  over 
Tripp's  Crossing  over  the  Lackawanna  Rail- 
road tracks. 

South  Dakota. 

•|«Bids  will  be  received  until  2  p.  m.,  Feb. 
20.   by   Oliver   Munsen,    LTnion    County   Audi- 


Texas. 

^•Bids  will  be  received  until  Feb. -15,  by 
Commissioners  of  the  Matagorda  County 
Drainage  District  No.  3,  Bay  City,  Texas, 
for  approximately  300  lin.  ft.  of  bridge  work 
in  connection  with  excavation  work,  men- 
tioned in  our  Drainage  columns.  Official 
advertisement  will  be  found  elsewhere  in 
this  issue. 

At  an  election  recently  held  at  Clavert,  Tex., 
the  proposition  to  issue  bonds  fo'r  the  con- 
struction of  county  bridges,  vi-as  carried. 

At  a  recent  election  held  in  Robertson  coun-. 
ty,  according  to  advices  from  Fi-anklin,  TeX., 
it  was  voted  to  issue  bonds  amounting  to 
$25,000  to  provide  funds  for  the  construction 
of  bridges.  j  I    .  ,  ■.    '. 

It  is  believed  in  Waco,  Tex.;,  that  "active 
steps  will  be_  taken  shortly  in.  rega'rd . to  mat- 
ter of  constructing  the  proposed'  v'ia'ducts  at 
11th  and  18th  Sts.  to  abolish-thd'gr^de-cr  -ic- 
ings at  those  places.  •  ••    .'■■  •'   •••' 

Washington. 

•J«Bids  will  be  received,  until  2  p.  m..  Feb. 
12,  by  Snohomish  County  Coijirni'ssioners. 
Everett,  Wash.,  for  the  construction  of  pile 
trestle  bridge  on  Elliott  Bay  Iron  Works 
road  near  Edmonds,,  being  abput  300  lin.  ft. 
P.  T.  Lee  is  County  .Auditor-ahd  clerk  ofthe 
Board.  • '. 

®The  Board  of  King  Coiinty  Commission- 
ers, Seattle,  Wash.,  has. awarded  the  contract 
for  the  construction  of  the  Patten  bridge  tp 
P.  J.  McHugh,  3d  and  Merced  Sts.,  Seattle, 
Wash,  at  $13,310.  Bids  were  opened  Jan. 
16.  N.  Wordall  is  clerk  of  the  Board.  The 
structure  will  consist  of  a  204  ft.  steel  span. 

The  following  itemized  bids  were  received 
Jan.  17  by  W.  J.  Roberts,  State  Highway 
Commissioner,  Olympia.  Wash.,  for  the  con- 
struction of  the  substructure  of  a  bridge  over 
the  Skagit  river,  near  Mt.  Vernon,  Wash.  (.\) 
standing  for  D.  M.  Stevenson,  Portland,  Ore.; 
(B)  N.  C.  Heinemann;  (C)  Quigg  Bridge 
Co.;  (D)  Lance  &  Peters;  (E)  Stratton  & 
Smith;  (F)  J.  A.  McEachern ;  (G)  Arvid 
Rvdstrom;  (H)  H.  Chase;  (I)  Graff  Con- 
struction Co.,  Seattle,  Wash.;  (J)  Butler  Con- 
struction Co. ;  (K)  Pearson  Construction 
Co.: 


(A) 

Furnishing  and  placing  8,000  lin.  ft.  natural  bark  piles  in  ap- 
proach, protection,  etc.,  per  lin.  ft ?  0.21 

Furnishing  and  placing  S,000  lin.  ft.  peeled  piles  in  approach, 

protection,   etc.,   per  lin.   ft .215 

Furnishing  and  placing  152  iVI.   ft.  B.  M.   timber  in  approach 

and  protection,  per  M.  ft.  B.  M 9.00 

Furnishing  labor,  forms,  excavating,  material  (excepting  pil- 
ing), for  6  concrete  piers — 
1,410  cu.  yds.  concrete  above  elevation  19,  per  cu.  yd....         fi.fio 
3^0  eu.  yds.  concrete  below  elevation  19.  per  cu.  yd....       10.40 

Furnishing  and  placing  10,000  lin.  ft.  natural  bark  piles  under 

concrete  piers,  per  lin.  ft .25 

Furnishin.g  and  placing  10,000  lin.  ft.  peeled  piles  under  con- 
crete piers,  per  lin.  ft .255 

Furnishing    and    placing    350    cords    live    fir    brush    mattress 

around  piers  as  directed  by  Engineers,  per  cord 2.00 

Furnisbing  and  placing  SOO  cu.  yds.  good,  sound  broken  stone 

on  mattress  around  piers,  per  cu.  yd. . .  - 2.50 

Jettins  pilfs.  2.000  lin.  ft.,  per  lin.  ft .12 

F\irnishing  and  splicing  shoes  on  piles — 

5,000  lbs.  forged,  per  lb .12 

5,000  lbs.  cast  iron,  per  lb • .06 

Totals,  considering  bark  piles  and  cast  iron  shoes $29,494 


(B) 

(C) 

<D) 

(B) 

(F) 

(G) 

(H) 

.    a> 

(J) 

(K) 

$  0.22 

$  0.10 

i  0.18 

i  0.2S 

i  CIS 

$  0.25 

$  0.25 

$  0.33  ■ 

$  0.25- 

■  I  0.12 

.24 

.13 

.18 

.30 

.195 

.25 

.27 

.33 

.25 

.22 

22.00 

30.00 

18.00 

25.00 

21.60 

24.00 

25.00 

26.00 

20.00 

26.65 

6.90 
9.50 

10.00 
8.00 

7.26 
14.67 

8.25 
14.00 

11.30 
12.75 

10.00 
15.00 

12.00 
17.50 

12.40 
14.16 

lO.OO 
22.00 

12.30 
19.60 

.22 

.25 

.20 

.28 

.31 

.35 

.35 

-  >.:3< 

.30 

.295 

.24 

.35 

.20 

.30 

,325 

.35 

.37 

.34 

.30 

.30.S 

4.00 

2.25 

5.00 

4.00 

3.00 

4.00 

4.50 

4.80 

4.50 

5.20 

2.75 
.05 

2.38 
.30 

3.00 
.05 

2.00 
.35 

3.60 

3.00 
.30 

3.00 
.15 

5.60 
.55 

4.50 
.40 

5.80 
.145 

.09 
.055 

.05 
.03 

.08 
.04 

.10 

.05 

.05 
.05 

.075 
.06 

.15 
.08 

.19 
.13 

.15 

.10 

.085 
.075 

$30,033     $33,001     $34,824     $37,722    $40,04S     $42,198     $47,520     $49,256     $49,515     $51,768 


first  reading  at  a  recent  m.eeting  of  the  City 
Council  of  Columbus,  O.,  providing  that  a  spe- 
cial election  be  held  May  21  to  vote  on  the 
issuance  of  $850,000  bonds  to  provide  funds 
for  the  construction  of  a  viaduct  connecting 
North  Third  St.  with  the  North  Side. 

It  is  reported  that  the  Lake  Shore  &  Michi- 
gan Southern  Railroad  has  approved  the  plans 
submitted  by  the  city  of  Youngstown,  O.,  for 
the  construction  of  a  viaduct  over  the  rail- 
road to  eliminate  the  Oak  St.  grade  cross- 
ing. The  matter  will  now  be  taken  up  with 
the  County  Commissioners. 

Pennsylvania. 

©Directors  of  the  Long  Beach  Turnpike  Co. 
of  New  Jersey  recently  held  a  meeting  at 
Philadelphia,  Pa.,  and  awarded  a  contract 
to    the    General    Contracting    &    Engineering 


tor,  Elk  Point,  S.  Dak.,  for  the  construction 
of  bridges  and  bridge  repair  work  during 
the  year  of  1912. 

Plans  for  a  new  concrete  bridge  for  Capital 
St.,  over  the  Rhine  river  are  on  file  at  the 
office  of  the  city  engineer,  Yankton,  S.   Dak. 

Tennessee. 

.\ctual  construction  work  on  the  proposed 
bridge  over  the  Mississippi  river  at  Memphis, 
Tenn.,  will  be  started  some  time  during  the 
summer  by  the  recently .  incorporated  Mem- 
phis Bridge  &  Terminal  Co.,  mentioned  in  En- 
gineering &  Contracting.  Plans  for  the  struc- 
ture have  not  yet  been  completed  and  a  bill 
is  now  before  Congress  authorizing  the  im- 
provement. 


The  Municipal  Commission,  Tacoma,  Wash., 
has  authorized  an  expenditure  of  $25,000  for 
the  construction  of  the  proposed  steel  bridge 
over  the  Green  river,  near  the  head  works 
of  the  gravity  water  system  project  for  the 
pipe  line  crossing,  mentioned  in  our  last  issue. 

Lewis  County  Commissioners,  it  is  reported, 
are  planning  the  construction  of  a  $25,000 
bridge  over  the  Cowlitz  river  at  Randle,  Wash. 
Tully  &  Morse  of  that  place  are  interested  in 
the  improvement. 

West  Virginia. 

The  House  of  Representatives.  Washing- 
ton, D.  C,  has  passed  a  bill  providing  for  the 
construction  of  a  bridge  over  Tug  Fork  of 
the  Big  Sandy  at  Glen  Hays  station.  Mate- 
wan  station  and  Williamson,  W.  Va. 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Wisconsin. 


•The  Council  Miiance  Cnmnuitce.  Miluau- 
kee.  Wis.,  has  decided  to  recommend  an  issue 
of  $lTo,000  of  bonds  for  the  construction  of 
a    new    bascule    brid.ge    at    RutTalo.    St.    L.    I. 

i  King  is  superintendent   of   bridse,   and  public 

i  buildings. 


Canada. 

^•Bid^  will  be  received  until  Feb.  10,  by 
City  Clerk,  Calgary,  .Mt.i.  f..r  the  construc- 
tion of  a  steel  bridge  with  three  150-ft. 
spans  and  30-lt.  roadway  resting  on  con- 
crete  piers.   ..ver   the    How    River. 


•J«Bid.«  will  be  received  until  noon,  Feb. 
14.  by  Frank  Lee,  Engineer  of  Manitoba 
Division,  Canadian  Pacific  Rj'.,  Winnipeg, 
Can.,  for  extending  the  piers  and  abutments 
of  the  Red  River  bridge  at  Winnipeg.  Plans 
and  specifications  are  on  file  at  the  office 
of  the  engineer. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


a  sub-contract 

,   Ogden,   Utah, 

canal    for    the 


California. 

©Lewis    Moreing,    Sacramento,    Cal.,   is    re 
ported  to  have  been   awarded 
by  the  Utah   Construction  Co, 
for   constructin.a:   20    miles    of 
Oakdale    irrigation    system. 

Colorado. 

The  Commissioners  of  Rio  Blanco  County. 
Meeker,  Colo.,  have  made  an  appropriation 
for  changing  the  course  of  White  River  a  mile 
below  town  to  prevent  future  damage  from 
ice  gorges.  Bids  for  the  work  will  be  asked 
at  once. 

The  Kelly  Lake  Irrigation  &  Power  Co., 
according  to  advices  from  Grcoley,  Colo.,  has 
been  chartered  with  a  capital  stock  of  $2-J0.- 
OOU  to  do  a  general  irrigation  and  power 
business,  operating  in  Jackson,  Larimer 
and  Weld  counties.  The  incorporators  are 
Charles  L.  Winscom,  M.  M.  Ketchum,  A.  A. 
Hunt  and   Montie   Blevins. 

Commissioners  of  EI  Paso  County,  Colora- 
do Springs.  Colo.,  have  set  Feb.  11  for  the 
election  on  the  proposed  bond  issue  of  $dOO,- 
000  to  create  an  irrigation  district  in  Foun- 
tain valley. 

The  following  bids  were  received  Jan.  23 
by  the  U.  S.  Reclamation  Service,  Montrose, 
Colo.,  for  the  excavation  of  the  w'est  canal  of 
the  Uncompahgre  project:  (1)  bid  for  sched- 
ules 2-12  (all  schedules),  (2)  bid  for  schedules 
2-7  inclusive,  (3)  bid  on  schedules  2,  3,  4,  (i, 
7,  8,  (4)  bid  on  schedule  o  (tunnel  schedule: 
Manev  Bro.  &  Co.,  P.  O.  Box  1126,  Boise, 
Idaho  (1).  $7S.303:  The  Young-Crook  Con- 
struction Co,,  316  Cooper  Bldg..  Denver,  Colo. 
(1),  $06,2.52;  Dennis  Gibbons.  429  W.  Colfax 
Ave.,  Denver,  Colo.  (1),  $96,609;  Maurice  .\. 
Wogan,  1215  1st  Nat.  Bank  Bldg.,  Denver, 
Colo.  (1).  $98,56.5;  W.  P.  Leonard  &  T.  J. 
Savler,  Lamar,  Colo.  (H,  $106,838;  M.  H. 
Keefe  &  Son.  65  Highland  Ave.,  Yonkers.  N. 
Y.  (2).  $51,634;  G.  S.  Green.  221  Centurv 
Bldg.,  Denver,  Colo.  (3),  $44,620;  Enstrom  & 
Palmgren,  Montrose,  Colo.,  (4).  $19,037;  Mid- 
West  Eng.  Co.,  310  McCague  Bldg.,  Omaha, 
Keb.  (4),  $19,786:  Ellsworth  &  Klaner  Con- 
struction Co.,  412-413  Central  Block.  Pueblo, 
Colo.  (4),  $23.8.35:  Jatnes  A.  Mcllwee,  1707 
Glenarm  St.,  Denver,  Colo.   (4),  $47,864. 

Idaho. 

4"Bids  will  be  received  until  2  p.  m..  March 
1,  by  United  States  Reclamation  Service, 
Boise,  Idaho,  for  furnishing  rock  crusher, 
ball  mills,  tube  mills,  a  rotary  dryer,  and  a 
mixing  and  weighing  machine^  for  sand- 
cement  plant  on  the  Boise  project,  Idaho. 
F.  H.  Newell,  Washington,  D.  C,  is  Direc- 
tor. Official  advertisement  will  be  found 
elsewhere  in   this  issue. 

Illinois. 

®The  following  bids  were  received  Jan.  21 
at  Paxton,  111.,  for  cleaning  out,  deepening 
and  enlarging  by  dredge  boat  of  approxi- 
mately 8  miles  of  ditch  in  the  Vermillion  spe- 
cial Drainage  District  in  Ford  and  Livingston 
counties,  111.  Bottom  width  of  ditch  20  to  6i> 
ft.,  and  estimated  yardage  184,860  cu.  ft. :  R. 
H.  &  G.  A.  McWilliams,  Chicago,  12  9/10  cts. 
per  cu.  vd. ;  Wolcott  Dredging  Co-  Wolcott, 
Ind.,  19  cts.;  John  Mc.-\ndre\vs,  Kankakee.  111., 
13%  cts.;  N.  C.  McGinnis  &  Co.,  Bement,  111., 
12  cts.;  M.  J.  O'Mara,  Cullom.  Ill,  13  45/100 


®Fred     C.     Morgan.    \m.  :..,. 

been  awardoil  the  contract  lor  i!ram;iKC  work 
for  the  Richland  Drainage  District  of  which 
D.  I.  Kirkham,  Olive  Branch,  III.,  is  Secre- 
tary. The  contract  prices  were  as  follows: 
94,141  cu.  yds.  dredge  work  at  12'/2  cts.; 
15,360  cu.  yds.  team  work  at  25  cts.,  and  320 
rods  10-in.  and  12-in.  tile  at  $2.20  per  rod. 
Bids  were  opened  Jan.  22. 

The  Trustees  of  the  Sanitary  District  of 
Chica.go  and  a  conunission '  representing  the 
interested  nuniicipaliiics  will  work  out  a  plan 
for  an  improvement  of  the  sanitary  conditions 
of  North  Shore  nnniicipalities  by  providing  a 
drainage  system  that  will  prevent  overflows 
into   the  lowlands. 

Indiana. 

Petition  has  been  filed  with  the  Lagrange 
County  Commissioners,  Lagrange.  Intl.,  for 
a  2-mile  open  and  tile  ditch  in  Clay  Township. 

Iowa. 

•J-Bids  will  be  received  until  2  p.  m.,  Feb. 
21,  by  Board  of  Carroll  County  Supervisors, 
at  the  office  of  G.  .'\.  Poeppe,  County  .Auditor, 
Carroll,  la.,  for  the  construction  of  sections 
3  to  22,  inclusive,  and  sections  27,  28,  32,  33, 
47,  48  and  .50  of  Storm  Creek  Drainage  Dis- 
trict No,  23.  The  work  will  include  about 
2,062,712  cu.  yds.  of  material.  I.  W.  Hoff- 
man,  Carroll,   la.,  is  engineer. 

Surveys  are  to  be  made  for  a  proposed 
drainage  district  petition  for  which  has  been 
filed  with  the  Countv  Supervisors  at  Spirit 
Lake,  la.,  by  H.  H.  Rowe  and  others.  L.  A. 
W'ilson,   Sibley,  la.,  is  the  engineer. 

Michigan. 

Surveys  have  liccii  st;ir'.ed  for  dredging 
Sanger  Lake  in  .'\iitrim  Township  to  a  depth 
of  4  ft.  The  Cedar  River  will  also  be  dredged. 
Walter  Carven,  Mason,  Mich.,  Drain  Com- 
missioner of  Ingham  County,  is  in  charge  of 
the  work. 

Minnesota. 

^•Bids  will  be  received  until  2  p.  m.,  Feb. 
2,  by  .-v.  G.  Lundgren,  County  .Auditor,  War- 
ren, Minn.,  for  the  construction  of  Judicial 
Ditch  No.  II.  W.  R.  Hoag,  Rollis,  Minn.,  is 
engineer. 

Mississippi. 

Work  is  well  und^r  w;iy  on  the  construc- 
tion of  the  Tuscumhia  River  drainage  canal 
of  Alcorn  and  Prentiss  Counties,  ^lississippi. 
and  the  contractors,  N.  C.  McGinnis  &  Co., 
Rement,  111.,  have  already  completed  five  miles 
of  the  main  canal  and  one  tributary.  Govern- 
ment en.cineers  commenced  work  on  the  de- 
sign of  this  drainage  system  dvcr  two  years 
ago  and  finally  decided  to  abandon  the  pres- 
ent channel  entirely.  The  new  channel  as 
adopted  is  28  miles  long,  with  a  bottom  width 
ranging  from  10  ft.  at  the  upper  end  to  30  ft. 
at  the  lower  end.  The  old  channel  is  40  miles 
long  and  as  it  runs  the  entire  length  through 
timber,  it  is  almost  completely  damned  up  in 
several  places  with  logs  and  drift.  The  canal 
as  designed  has  an  average  depth  of  8  ft., 
with  a  fall  of  3%  ft.  per  mile.  This  channel 
is  estimated  to  be  about  two-thirds  the  size  re- 
quired to  carry  the  water,  but  owing  to  the 
fall  and  the  character  of  the  soil  it  is  thought 
that  natural  abrasion  will  double  the  size  of 
the  channel  in  a  short  time.  There  are  1-3 
tributaries  to  the  main  canal,  varying  in  size 
from  6  ft.  to  10  ft.  bottom  width,  with  an 
average  depth  of  7  ft.,  and  a  fall  of  from  3 
ft.  to   10  ft.  per  mile.     The  contract  for  the 


cts.  The  contract  was  let  to  N.  C.  McGinnis 
&  Co.  C.  E.  Helman,  Paxton.  111.,  is  the  en- 
gineer. 

4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


entire  work  was  let  to  N,  C.  McGinnis  &  Co., 
of  Bement,  III.,  the  contract  price  being  $85,- 
000,  This  includes  the  clearing  of  right  of 
way  which  along  with  the  blasting  of  stumps 
on  line  /if  canal  is  estimated  to  cost  in  the 
neighborhood  of  $15,000.  Three  floating  dip- 
per dredges  are  at  work  on  the  construction 
of  the  main  and  tributaries.  The  upper  S 
miles  of  the  main  is  being  done  with  a  1  yd. 
machine  on  an  18-ft.x68  ft.  hull,  and  the  lower 
20  miles  with  a  P/i-yd.  machine  on  a  26-ft.x 
75-ft.  hull.  The  tributaries  are  being  cut 
with  a  14-ft.x45-ft.  steel  hull,  %-yd.  gasoline 
machine,  which  is  moved  from  one  tributary 
to  another  by  dismantling  and  dragging  over- 
land by  its  own  power.  The  time  for  the 
contract  expires  one  year  from  Feb.  1st,  and 
with  no  bad  luck  will  be  completed  some  time 
in  advance.  This  w-ill  open  up  120,000  acres 
of  some  of  the  most  fertile  and  productive 
land  in  Northeastern  Mississippi. 

Montana. 

•f*Bids  will  be  received  until  March  1,  (post- 
ponement of  date)  by  Glen  Lake  Irrigation 
District  Commissioners,  Eureka,  Mont,,  for 
divisions  1  to  8  inclusive,  of  the  district. 

North  Carolina. 

The  viewers  and  engineer  have  made  final 
report  on  the  proposed  drainage  system  for 
the  Back  Sw-amps  and  Jacob  Swamp  Drainage 
District.  It  will  be  about  45  days  before 
bonds  can  be  issued.  The  estimated  cost  of 
the  .system  is  $130,000  and  it  will  require  about 
1,300,000  cu.  yds.  of  earth  excavations.  The 
acreage  is  33,000.  F.  F.  Wetmore,  Lumbcrton, 
N,  C,  is  the  engineer, 

Ohio. 

Clark  County  Commissioners,  Springfield, 
O..  have  decided  to  construct  a  levee  along 
Mad  River  in  Mad  River  Township.  Robert 
Netts,  County  Surveyor,  Springfield,  is  to  re- 
port on  the  project  on  Feb.  1. 

Texas. 

•{•Bids  will  be  received  until  Feb.  15  by 
Commissioners  of  Matagorda  County 
Drainage  District  No.  3,  Bay  City,  Texas, 
for  the  excavation  of  approximately  158,000 
cu.  yds.  of  earth,  and  about  300  ft.  of 
bridging.  Plans  and  profiles  may  be  ob- 
tained of  C,  A,  Marshall,  Secretary  of  the 
District,  Blessing,  Texas.  Ofiicial  adver- 
tisement will  be  found  elscwdiere  in  this  is- 
sue. 

®Charles  Clarke  &  Co.,  Galveston,  Tex., 
have  been  awarded  the  contract  forTepairing 
the  north  jetty  at  the  mouth  of  the  Brazos 
River  for  the  U.  .S.  Government.  The  con- 
tract amounts  to  approximately  $21,000  and 
the  work  involves  the  placing  of  approxi- 
mately 1,000  tons  of  small  riprap,  and  con- 
crete blocks  involving  the  use  of  735  cu.  yds. 
of  broken  stone,  280  cu.  yds.  of  sand  and  650 
bbls.  of  cement. 

Washington. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
16,  by  Paul  W.  Hauser,  Secretary,  Duwa- 
mish  Waterway  No.  2,  Renton,  Wash.,  for 
dredging  300,000  cu.  yds.  The  work,  it  is 
estimated,  will  require  an  expenditure  of 
$90,000. 

Wyoming. 

The  Buffalo  Canal  &  Reservoir  Co.  of  Buf- 
falo. Wyo.,  incorporated  with  a  capital  stock 
of  $1,200,000,  has  filed  its  articles  of  incor- 
poration. 


40 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    No.  5. 


WATER  -WORKS 


Alabama. 

The  Berry  Compressor  Alaimtactnring  Co.. 
at  $11,830,  submitted  the  lowest  bid  to  the 
Board  of  City  Commissioners  of  Montgom- 
ery, Ala.,  for  the  furnishing  of  an  air  com- 
pressor for  hydraulic  pumping  purposes  at 
the  Court  Street  supply  plant  of  the  mu- 
nicipal water  works  system,  with  electric  mo- 
tors for  the  operation  thereof,  installed  and 
complete.     Bids   were   opened  Jan.   l(i. 

Arizona. 

The  Town  Council  of  Nogales,  Ariz.,  has 
purchased  the  water  plant  at  present  in  oper- 
ation in  that  city  from  the  Nogales  Water 
Co.,  for  a  consideration  of  $(JO,UUU.  A  con- 
siderable amount  of  money  will  be  expended 
on  improvements  to  increase  the  water  supply. 
The  plant  will  be  taken  over  on  Feb.   1. 

California. 

The  Upland  Foothill  Water  Co.,  according 
to  reports  from  San  Bernardino,  Cal.,  has 
been  incorporated  with  a  capital  stock  of  $89,- 
000,  $53,500  of  which  has  been  subscribed 
by  Jacob  P.  Wedel,  C.  A.  Hanson,  L.  D. 
I'emple,  William  Rohrig.  C.  E.  Sarles,  O.  W. 
Kankel,  R.  N.  Leahy,  A.  J.  Ruth,  O.  L.  Gal- 
breth,  S.  P.  Wiegner,  J.  J.  Atwood  and  J.  D. 
Wilson. 

The  City  Council  of  ^Modesto.  Cal.,  will 
probably  call  a  special  election  some  time 
during  February  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $8-2, - 
•500  for  the  improvement  of  the  municipal 
water  system.  The  plans  virtually  mean  the 
entire  rebuilding  of  the  system,  includin.g' 
new  mains  to  cost  in  the  neighborhood  of 
$41,725;  additional  hydrants.  $3,411;  additions 
and  cliange-J  in  the  pumping  plants,  including 
the  purchase  of  the  Cressey  pump  at  the  old 
gas  works,  extensive  improvements  at  the 
Eighth  and  17th  streets,  and  Wisecraver  sta- 
tions, $22,000;  other  improvements,  including 
two  tanks  of  a  capacity  of  100,000  gallons 
each.  $11,900. 

The  Patton  &  Longley  Co.,  of  Los  .-Angeles. 
Calif.,  is  about  to  let  contracts  for  the  installa- 
tion of  a  water  system  on  a  tract  near  Holly- 
wood, which  will  include  a  pumping  plant.  The 
work  will  cost  about  $30,000. 

Florida. 

The  city  of  Tampa,  Fla.,  has  notihed  the 
Tampa  Waterworks  Co.  that  the  city  will 
make  use  of  its  privilege  of  buying  the  plant 
of  the  company  after  giving  the  company  the 
notice  provided  for  in  its  charter.  .-\n  elec- 
tion will  shortly  be  held  to  vote  upon  the 
proposition.     D.  B.  McKay  is  mayor. 

Georgia. 

The  City  Council  of  Atlanta,  Ga.,  is  con- 
sidering an  ordinance  providing  for  the  ex- 
penditure of  $211,000  of  the  bond  money  for 
private  water  mains  now  used  by  the  city, 
and  for  the  expenditure  of  $12.iXiO  of  bond 
money  to  budd  a  small  reservoir  to  take  care 
of  the  muddy  water  from  the  filters. 

The  Water  Board  of  Columbus.  Ga..  has 
recommended  to  the  City  Council  Chattahoo- 
chee river  as  the  source  of  supply  for  the 
proposed  municipal  waterworks  system.  Bonds 
in  the  sum  of  $150,000  were  recently  voted 
for  waterworks ;  additional  bonds  in  the  sum 
of  $:^50,000  will  shortly  be  voted  upon.  L. 
H.  Chappell  is  mayor. 

The  city  of  Helena,  Ga.,  recently  awarded 
the  contract  to  the  J.  B.  McCrary  Co.,  Empire 
Bldg.,  Atlanta,  Ga.,  for  the  installation  of  a 
waterworks. 

Idaho. 

•{•Bids  will  be  received  until  8  p.  m.,  Feb.  6, 
by  City  Clerk,  Lewiston,  Idaho,  for  furnishing 
iron  pipe  and  other  materials  for  the  water 
works  system. 

Plans  are  being  prepared  by  Consulting  En- 
gineer C.  H.  Green  of  Spokane,  Wasli..  for  (he 


Histallation  of  a  waterworks  system  in  the  city 
of  Preston.  Ida.,  which,  it  is  estimated,  will 
cost  between  $00,000  and  $75,000.  W.  Chatter- 
ton  is  City  Clerk. 

The  citizens  of  Stites,  Ida.,  at  a  recent  spe- 
cial election  voted  the  issuance  of  bonds  in 
the  sum  of  $-5,000  for  the  installation  of  a 
.gravity  waterw-orks  system.  Work  will  be 
started  about  .-Kpril  1. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
19,  (postponement  of  date)  by  City  Clerk. 
Anna,  111.,  for  the  construction  of  a  steel 
water  tank  and  lower  at  that  place.  Work 
was  mentioned  in  our  last  issue. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Conimissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  ni.,  Feb.  10,  for  furnishing  materi- 
als, labor,  etc.,  necessary  to  construct,  deliver 
and  erect  at  Lake  View  pumping  station,  two 
centrifugal  pumps,  each  driven  by  a  condens- 
ing steam  turbine,  with  auxiliaries,  apptirte- 
nances,  etc. 

4»Bids  will  be  recei\ed  by  L.  E.  McGann, 
Conimissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Feb.  3,  for  furnishing  labor, 
material,  etc.,  necessary  to  design,  deliver  and 
erect  in  place  a  pneumatic  ash  removal  sys- 
tem at  the  68th  St.  pumping  station.  The 
plans  include  an  extra  .heavy  steel  pipe  con- 
veyor, dust  collector,  a  Connersville,  or  its 
equal,  positive  blower,  and  a  motor  designed 
for  220  volt  direct  current  service. 

®The  Hall  Construction  Co.,  of  East  St. 
Louis,  111.,  has  been  awarded  the  contract 
by  the  city  of  New  Athens,  111.,  for  the  laying 
of  a  system  of  water  mains  for  $17,039.  The 
work  includes  mains  with  valves  and  hydrants. 
Bids  were  opened  Jan.  23.  The  contract  for 
constructing  a  pumping  station  and  steel  tow- 
er with  50,0OO-gal.  tank  will  be  let  later.  Geo. 
C.   Probst  is  mayor. 

Following  are  the  low  bids,  as  submitted  bv 
The  Pratt  &  Cady  Valve  Co.  of  Hartford. 
Conn.,  to  L.  E.  McGann,  Commissioner  of 
Public  Works,  Chicago,  111.,  for  furnishing 
and  delivering  to  the  water  pipe  extension  bu- 
reau, single  stem  inside  screw  valves  in  sizes 
and  quantities  as  shown :  100  3-in.  valves,  $3.20 
each;  30  4-in.  valves,  $4.60  each;  20  6-in. 
valves,  $7.00  each;  10  8-in.  valves,  $11.00  each; 
2  10-iii.  valves,  $20.00  each,  and  12-in.  valves 
at  $25.00  each.     Bids  were  opened  Jan.  23. 

The  City  Council  of  Rochelle.  111.,  has  de- 
cided to  replace  the  present  4-in.  water  mains 
on  seven  blocks  of  the  streets  to  be  paved 
this  season  with  8-in.  mains. 

The  City  Council  of  Amboy,  111.,  is  consid- 
ering the  plans  prepared  by  City  Engineer  J. 
M.  Egaii  for  tlie  extension  of  the  city  water 
system,  estimated  to  cost  $35,000.  The  im- 
provement will  include  a  pumping  station,  new 
steel  water  tower  and  extension  of  the  mains 
to  provide  adequate  fire  protection  for  the 
entire  city. 

Bids  were  opened  Jan.  20,  by  L,  E.  McGann. 
Commissioner  of  Public  W'orks,  Chicago,  for 
furnishing  and  delivering  to  the  pipe  yards, 
located  in  various  parts  of  the  city,  approxi- 
matelv  100  tons  of  pig  lead,  according  to  speci- 
fications. The  Gardner  Metal  Co.,  1304  W. 
Lake  St.,  Chicago,  submitted  the  lowest  bid. 
$4.57  per  100  lbs. 

Bids  were  received  Jan.  20  by  L.  E.  Mc- 
Gann, Commissioner  of  Public  Works,  Chica- 
go, 111.,  for  furnishing  aiid  delivering  to  the 
various  pumping  stations  engine  oil  accord- 
ing to  specifications.  Magir  Bros.  Co.,  155 
N.  Canal  St.,  submitted  the  following  bids 
which  were  low.  94.50  gallons  No.  1  cylinder 
oil,  17  cts.  per  gallon  ;  700  gallons  No.  2  cylin- 
der oil.  20%  cts.  per  gallon ;  6.750  gallons  No. 
1  engine  oil.  13%  cts.  per  gallon ;  150  gallons 
No.  2  engine  oil,  14%  cts.  per  gallon  ;  empty 
barrels  to  have  a  return  value  of  65  cts.  each. 

The  following  low  bids  for  furnishing  and 
delivering  corporation   ferrules  to  the  City  of 


Chicago  at  the  water  pipe  yard,  2352  S.  .\sh' 
land  Av.  were  received  Jan.  24  by  L.  E.  Mc- 
Gann, Commissioner  of  Public  Works:  The 
Glauber  Brass  Manufacturing  Co.,  Cleveland, 
O.,  15,000  %-in.,  .57  cts.  each;  100  1-in.,  77  cts' 
each;  100  iy2-in.,  $2.41  each;  200  2-in.,  $3.75 
each ;  400  1-in.  ferrules  without  couplings,  6a 
cts.  eacli ;  400  1-in.  octagonal  head  galvanized 
iron  caps,  7  cts.  each. 

Bids  for  furnishing  and  delivering  .32,000- 
lbs.  of  white  cotton  waste  to  the  various  water 
pumping  stations  as  specified,  were  opened  by 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  on  Jan.  23.  The  bid  of 
Crerars  Adams,  259  E.  Erie  St.,  Chicago,  814 
cts.  per  lb.,  was  accepted  as  low.  The  contract 
has  not  been  awarded. 

Bids  for  furnishing  the  water  pipe  extension 
division  of  the  Department  of  Public  Works 
with  approximately  10,000  lbs.  of  plumber  re- 
fined solder,  consisting  of  03  parts  lead  and 
37  parts  tin,  were  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  on 
Jan.  20.  The  Gardiner  Metal  Co.,  1364  W. 
Lake  St.,  submitted  a  bid  of  19.36  cts.  per  lb.,, 
which  was  low. 

Bids  were  opened  by  L.  E.  McGann,  Com- 
missioner of  Public  Works,  Chicago,  111.,  on 
Jan.  20,  for  furnishing  to  die  waterpipe  exten- 
sion division  cylindrical  lead  pipe  and  deliv- 
ering same  to  the  waterworks  shops,  2-352  S. 
.\shland  Av.  The  bid  of  E.  W.  Blatchford. 
230  N.  Clinton  St.,  Chicago,  $4,985  per  lon  lbs., 
was  low,  based  upon  the  following  standards, 
interna!  diameter  Vz  in.,  1%  lbs.  per  lin.  ft.,  % 
ins.,  2Vi  lbs.  per  lin.  ft.,  %  ins.,  3  lbs.  per  lin. 
ft,,  1  in.  4  lbs.  per  lin.  ft.,  1%  ins..  7%  lbs.  per 
lin.  ft..  2  ins.,  IOV2  lbs.  per  lin.  ft.  No  coil  of 
pipe,  to  vary  more  than  2  per  cent  from  the 
standard.    The  contract  has  not  been  awarded. 

Indiana. 

E.  M.  Kerlin  of  Vincennes.  Ind.,  repre- 
senting 3  corporation,  has  advised  the  City 
Council  of  Sullivan,  Ind.,  that  he  would  ac 
cept  the  proposition  of  supplying  Sullivan  with 
an  adequate  supply  of  pure  water  from  driven 
wells  in  the  gravel  beds  of  the  Wabash  river, 
10  miles  west  of  the  city.  The  installation  of 
the  new  system  will  require  an  expenditure 
of  about  $100,000.  Work  will  begin  as  soon 
as  the  weather  permits. 

Iowa. 

An  election  will  be  held  in  Keokuk,  la.,  oit 
March  25  for  the  purpose  of  voting  on  the 
proposition  of  purchasing  the  present  water- 
works system. 

Kentucky. 

Improvements  are  contemplated  in  the  wat- 
erworks department  of  Covington.  Ky.  Er. 
gineer  J.  J.  Weaver,  in  an  address  before  tli' 
Council,  favors  the  building  of  an  auxiliar\ 
reservoir  in  Devon  Park  and  placing  a  mam. 
now  over  the  C.  &  C).  bridge,  under  the  Lick 
ing"   river. 

Louisiana. 

M.  E.  Norman,  chairman  of  the  Finance 
Committee,  town  of  Morgan  City,  La.,  will 
sell  bonds  Feb.  17,  in  tlie  sum  of  $80,000  for 
the  purpose  of  constructing  a  waterworks  sys- 
tem and  sewerage  system. 

Maryland. 

.■\t  a  recent  mass  meeting  of  the  citizens  of 
Gaithersburg.  Md.,  it  was  decided  that  the 
Legislature  should  be  asked  for  authority  ti. 
bond  the  city  for  new  streets,  sidewalks,  elec 
trio  liglits,  water  and  sewer  system  and  fin- 
protection.  .-^  committee  was  put  in  charge, 
consisting  of  Carson  Ward,  J.  W.  Walker.' J. 
W.  Briggs.  C.  D.  Owen  and  Dr.  H.  B.  Haddox. 

Michigan. 

.-V  resolution  lias  been  adopted  by  the  Com- 
mon Council  of  Saginaw,  Mich.,'  which  au- 
thorizes the  Water  Board  to  enter  into  con- 
tract with  some  firm  to  install  two  4.000.000- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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North   Carolina. 

®Tucker  &  Laxton  of  Charlotte,  X.  C. 
have  been  awarded  the  contract  by  the  City 
, Council  of  Washington,  Ga.,  for  the  construc- 
tion of  an  electric  light  plant,  an  addition  to 


gal.  duplex  pumps,  to  afford  betler  tire  protec- 
tion in  case  the  Gaskill  pump  at  the  east  side 
waterworks  should  break. 

Minnesota. 

The  Hums  &  McDonnell  Lo..  Hydraulic  & 
'■  Sanitary  Engineers,  Scarritt  Kldg.,  Kansas 
City,  Mo.,  is  making  a  valuation  .-.nd  appraise- 
mciit  of  the  water,  light  and  power  plant  al 
Virginia,  Minn.,  where  municijial  ownership 
is  contemplated.  The  city  has  voted  to  pur- 
chase the   plant  at   the  appraised   valuation. 

Missouri. 

li^The  city  of  -St.  Charles,  Mo.,  has  awarded 
the  contract  for  the  construction  of  two  con- 
crete lined  reservoirs  to  Bull  &  W'ol'iekl  of  St. 
Charles  for  $20,144,  and  the  contract  for  fur- 
nishing and  laying  >),lou  lin.  ft.  of  12-in.  cast  II 
iron  water  pipe,  031  ft.  of  cast  iron  pipe  with 
■  tire  hydrants,  valves,  etc.,  to  John  Scludz  of 
St,  Cliarles  for  $8,000.  Each  reservoir  will  be 
85ft.xTuft.x2(jft.,  with  connecting  pipe  and 
valves.  Carr  Edwards  is  City  Engineer.  Bids 
were  opened  Jan.  22. 

Plans  are  being  prepared  by  P.urns  &  Mc- 
Donnell, Scarritt  Hldg.,  Kansas  City,  Mo.,  for 
the  construction  of  a  waterworks  and  sanitary 
sewers  for  the  city  of  Hermann,   Mo. 

The  House  of  Delegates  of  St.  Louis,  Mo., 
has  passed  a  bill  carrying  an  appropriation  of 
$25,000  for  meters  for  the  Water  Depart- 
ment. 

The  City  Council  of  Tarkio,  Mo.,  has  passed 
an  ordinance  to  submit  to  the  voters  a  prop- 
osition to  buy  the  water  plant  for  the  sum  of 
$2'.',00p.  Providing  the  plant  is  puchased  im- 
provements will  be  made  at  an  estimated  cost 
of  $."),000, 

Montana. 

The  City  Council  of  Billings,  Mont.,  is  in 
favor  of  the  proposition  to  issue  bonds  for 
the  purchase  of  the  present  waterworks  sys- 
tem. 

Nebraska. 

The  Town  Board  of  Rosalie,  Neb.,  is  con- 
templating putting  in  a  system  of  water- 
works in  the  spring.  Suggestions  are  being 
received  from- different  companies  as  to  the 
best  plan. 

New  Hampshire. 

Consulting  Engineer  Charles  H.  Bartlett  is 
preparing  plans  and  specifications  for  the  mak- 
ing of  extensions  to  the  waterworks  system  of 
Wolfeboro,  N.  H.,  at  an  estimated  cost  of 
$12,7.50. 

New  York. 

^•Bids  will  be  received  until  2  p.  m.,  Feb.  T, 
by  Department  of  Water  Supply,  Gas  and 
Electricity,  12-21  Park  Row,  New  York  City, 
for  hauling  and  setting  fire  hydrants  and  ap- 
purtenances in  various  streets  in  the  borough 
of  The  Bronx;  for  furnishing  and  erecting 
sheds  at  gate  house  No.  5,  Jerome  Park  res- 
ervoir, borough  of  the  Bronx ;  for  furnishing 
and  installing  equipment  in  the  machine  shop 
and  carpenter  shop  at  the  lT9th  St.  pumping 
station :  for  furnishing  and  delivering  valves. 
H.  S.  Thompson  is  Commissioner. 

4«Bids  will  be  received  until  8  p.  m.,  Feb. 
15,  by  Commissioners  of  the  Manhasset- 
Lakeville  Water  District,  Manhasset,  L.  1-. 
N.  Y.,  for  the  construction  of  a  system  ot 
waterworks.  W.  B.  Fuller,  150  Nassau  St., 
New  York  Citv,   is   Consulting   Engineer. 

The  citizens  of  Geneseo,  N.  Y.,  at  a  recent 
special  election  voted  in  favor  of  the  prop- 
osition for  the  construction  of  a  new  reservoir 
and  the  purchase  of  a  new  site.  The  work 
will  be  in  charge  of  the  Board  of  Water  Com- 
missioners. 

The  City  Council  of  Newburgh,  N.  Y.,  con- 
templates calling  a  special  election  for  the  pur- 
pose of  voting  on  the  issuanc(;  of  bonds  in  the 
sum  of  $125,500  for  making  improvements  to 
the  waterworks  system. 
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'•  T?""   Iriistcs,  Tahhina,  Ukla.. 
tor  tile  coiistrucli.>n  o! 
including     dam,     reser\. 
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a  waterworks  system, 
ir,  pumpiiig  station, 
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file  with  town  clerk,  or  Mullergrei.  Engineer- 
uig  Co..  I'oteau.  tikla..  engineer 


^llunier  &  Hunter  of  (Oklahoma  Citv,  Okia 

Have  been  aw.irded  the  contract  bv  the  citv  of 

unmon     Okla..    f,„-    il,o    construction    of    a 

T'  Tm-'."",,?  '-m'^'"'  '""^  ='"  ••■'••■'^tric  light  plant 
tor  ^l..,!M.,.  Ihe  Western  l-ngineering  Co.. 
Oklahoma  Lily,  is  Consnliiiig  luigineer 

Ihe  Western  Wells  Co.  nf  Kiowa,  Kans., 
has  commencL-d  boring  wells  in  t)klahoma 
l-it).  Okla..  to  furnish  5,0(i0.ii(t0-gals.  .if  water 
a  day.  pursuant  to  a  contract  with  that  citv. 
1  he  contract  extends  for  l,S 
which  the  city  may  renew  the 
chase  the  entire  outlil  for  $^|o,Otlli,  or  termi- 
nate the   written   apreeineiit. 

Oregon. 

®The  JoachseiiBadc  Co:,  of  Portland.  Ore.. 
has  been  awarded  the  contract  by  the  city  of 
Jack,sonyille.  Ore.,  for  the  iiistalJation  of  a 
water  distributing  svstem  for 
$27,000. 

Recorder  Will  J.  Hayner  of  Sutherlin,  Ore.. 
will  sell  bonds  Jan.  22  in  the  sum  of  $30,000 
tor  the  construction  of  a  waterworks. 


months,    after 
contract,  pur- 


approximately 


Pennsylvania. 

1  he  \\  ater  Commissioners  of  the  city  of 
h.ne.  Pa.,  have  authorized  Chester  &  FieminK. 
hydraulic  engineers,  Pittsburgh,  Pa,,  to  pre- 
pare plans  and  spccilications  for  a  20,Ol.K),000- 
gal.  filtration  plant  for  the  city  waterworks. 

South  Dakota. 

The  city  of  .Aberdeen.  S.  Dak.,  will  spend 
an  additional  $40.00o  (hiring  this  vear  in  the 
laying  of  water  mains. 

Several  meetings  were  recentlv  held  by  the 
citizens  of  Kimball.  S.  Dak.,  for  the  purpose 
of  deciding  upon  plans  for  extending  the  mu- 
nicipal waterworks  system  and  increasing  its 
capacity. 

Tennessee. 

The  City  Council  of  Knoxville,  Tenii.,  has 
instructed  the  Water  Commissioner  to  extend 
the  water  mains  to  the  property  of  the  Island 
Home  Park  Co.  The  contract  ratified  by  the 
Council  provides  that  the  water  mains  on  the 
north  side  of  the  river  bank  be  extended  east 
of  McCammon  .Ave.,  and  thence  directly 
across  the  river  to  Island  Tlome  Park  Co. 
property.     S.  G.  Heiskcll  is  mayor. 

Texas. 

The  citizens  of  Alice,  Tex..  Jim  Wells  coun- 
t.v,  some  time  ago  voted  to  construct  a  water- 
works system  at  an  estimated  cost  of  $24.00o. 
It  is  reported  that  construction  work  will  be 
started  shortli-. 

Consulting  Engineer  .Mcxander  Potter,  114 
Liberty  St.,  New  York  City,  has  submitted  a 
[ircposal  to  the  city  of  San  .\ntonio,  Tex., 
for  a  thorough  investigation  into  the  physical 
and  financial  affairs  of  the  .San  .Antonio  Wat- 
ersworks  Co. 

Virginia. 

®Perry  W.  Ruth  &  Co.  have  been  awarded 
the  contract  by  the  Norfolk  County  Water 
Co.,  Norfolk,  Va.,  for  the  laying  of  10  miles 
of  i)ipe  line,  part  wooden  and  part  iron,  from 
its  new  source  in  Gum  Swamp  to  its  present 
main  near  the  city  lakes.  The  contract  calls 
for  the  laying  of  24.-50O  ft.  of  24-in.  wooden 
pipe  from  the  new  source,  near  North  Land- 
ing river,  across  Princess  .Anne  county  to 
Kempsvillc.  From  Kempsville  to  the  present 
main  28,(i.'i5  ft.  of  Itl-iii.  iron  pipe  will  be 
laid.     The  contract  also  includes  the  erection 


of  a  dam  at  the  head  of  Gum  Swamp.     The 
contract    price    is   $110,000. 

.A  movement  has  been  started  by  the  Ma- 
nus.sas  Business  League,  .Manassas,  Va..  to  se- 
cure light  and  water  improvements  for  the 
town.  .An  election  will  shortly  be  held  for  the 
purpose  of  voting  on  the  issuance  of  bonds 
in  the  sum  of  $7li,UllO  for  the  improvements, 
which  will  also  include  sewers. 

Resolutions  were  recently  introduced  in  the 
City  Council  of  Norfolk,  Va.,  to  appropriate 
$22,1. '14  to  parallel  the  Norfolk  Countv  Water 
Co.'s  mains  in  the  Mth  ward  and  to  install  2l> 
tire  hydrants;  also  from  the  Local  Board  of 
the  7lli  wanl  asking  for  a  loan  of  $!),(IOO  to 
lurther  e.xtend  water  mains  in  the  7tli  ward. 

G.  W.  Steven*.  Richmond,  \'a..  president  of 
the  Chesapeake  &  C^liio  Railroad,  is  reported 
to  have  announced  that  filtering  plants  will  be 
installed  wherever  there  is  a  water  tank  along 
the  lines  of  the  company  owing  to  trouble 
being  experienceil  with  the  water  system.  .At 
Peru,  Ind.,  it  is  proposed  to  put  in  an  ex- 
tensive water  system,  drawing  the  supply  from 
Pipe  Creek,  two  miles  south  of  the  division 
shops. 

Supt.  Eugene  E.  Davis  of  the  waterworks 
of  Richmond.  Va.,  has  suggested  two  alter- 
nate routes  for  a  20-in.  main  to  be  laid  along 
the  bed  of  James  river  to  connect  Scuith  Rich- 
mond with  the  central  water  supplv  of  the 
city.  The  Council  Committee  has  recommend- 
ed an  appropriation  of  $12,000  to  repair  Mar- 
shall  reservoir. 

West  Virginia. 
The  Belleipoint  Waterworks  to..  Bellepoint. 
VV.  Va..  has  been  incorporated  with  a  capital 
stock  ot  $.),i«iil.  I'he  incorporators  are  •  J  A 
\\  cmdrum.  Ben.  D.  Keller,  C.  L.  Miller,  D,  A 
Ualsted  and  others. 

Wisconsin. 

•I«Hids  w  ill  he  received  until  8  p.  m..  Feb. 
•  ">■  J-  C'  Williams,  president  of  the  board, 
care  of  H.  Claussen,  Secy,  Fox  Lake,  Wis.,  for 
steel  tank  and  tower  erected,  and  for  pump- 
ing machinery,  pipe,  hydrants,  valves  and  all 
materials  and  supplies  f.  o.  b.  cars  and  for  any 
and  all  parts  of  the  work,  complete  and  in  de- 
tail, tor  system  of  waterworks  according  to 
pUns  and  si)ecifications  therefor  on  file  in  the 
ofticc  of  the  village  clerk  in  Fox  Lake  and  of 
George  Cadogan  and  .Arthur  M.  .Morgan  en- 
gineers, Chicago,  ill.,  where  full  information 
can  be  obtained. 

The  Sheboygan  Water  &  Light  Co.,  She- 
boygan, W  IS.,  is  making  arrangements  for  the 
reconstruction  of  its  water  tower,  recently  de- 
stroyed by  the  cold  weather  weakening  the 
supports  of  the  tower.  The  tower  is  to  have 
a  capacity  of  250,000  gals.  The  cost  is  esti- 
mated at  $20,000. 

The    plans    and    specifications    for   the   well 
system  as  approved  by  the  special  water  com- 
mittee have  been  adopted  bv  the  Citv  Council 
of  U  Crosse,  Wis.,  and  the  Board  of   Public 
Uorks   has   been   authorized   to   advertise   for 
bids    and    let    contracts    for   the   work.     Con- 
tracts will  be  let  some  time  before   March   1. 
.A.   T.    .Maltby  of  Chicago.    Ill  ,   is   engineer. 
Canada. 
+Bids  will  be  received  until  11  a.  m.,  March 
1,  by  chairman.   Board  of  Control.  Winnipeg, 
Man  .  for  supplying  and  installing  a  5,000,0011- 
gal.  horizontal  turbine  pump  dri\cn  by  an  in-' 
duction  motor  direct  connecteil.     M.  Peterson 
IS  secretary  of  the  Board. 

+Bi<Is  will  be  received  until  II  a.  m,  Feb 
8.  by  chairman.  Board  of  Control.  Winnipeg 
Man.,  for  supply  and  installation  of  :^-.)il 
k.w.  transformers  and  accessories  at  Well 
No.  :!.  Specifications  are  on  file  with  the 
city  engineer,  223  James  Ave.  M.  Peterson  is 
secretary  of  the  Board. 

Waterworks  Engineer  Black  of  North  To- 
ronto, Out.,  has  submitted  a  report  to  the 
Water.  Fire  &  Light  Committee  of  the  Town 
Council  regarding  the  water  supply  and  sug- 
gested that  weeping-tile  be  sunk  in  the  water- 
bearing soil  to  increase  the  supply.  Town  En- 
gineer E.  A.  James  advised  the'  sinking  of  a 
new  well  to  cost  $1,500,  the  new  well  to  serve 
as  a  collecting  basin  and  storage  well 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

It  is  thought  that  the  prehminary  survey 
for  the  construction  of  a  sewerage  system  in 
the  city  of  Oxford,  Ala.,  will  be  completed 
within  a  week,  after  which  bids  will  be  asked 
for  its  construction.  The  citizens  recently 
voted  bonds  in  the  sum  of  $1'J,(J00  for  this  im- 
provement. 

It  is  reported  the  City  Commissioners  of 
Mobile,  Ala.,  have  decided  upon  the  construc- 
tion of  trunk  sewers,  planned  to  relieve  the 
overflow  of  the  southern,  western  and  north- 
ern districts  of  the  citv.  The  estimated  cost 
of  the  w^ork  is  placed'  at  |-2oO,0(JO.  The  en- 
gineering department  has  practically  com- 
pleted the   plans. 

Arkansas. 

The  City  Council  of  Te-xarkana,  .^rk.,  has 
been  petitioned  for  the  establishtiient  of 
another  sewerage  district  on  the  West  Side 
and  that  the  necessary  plans  for  the  carrying 
out  of  the  work  of  levying  the  tax  and  laying 
the  mains  be  arranged  at  the  earliest  possible 
time.  The  proposed  district  embraces  Rose 
Hill. 

California. 

The  Board  of  Trustees  of  Heniet.  Calif., 
held  a  town  election  on  Jan.  17  for  the  pur- 
pose of  voting  on  the  issuance  of  bonds  in 
the  sum  of  $:3(i,000  for  the  construction  of  a 
sewerage  system  and  farm.  It  is  reported  the 
proposition  carried. 

Carl  F.  Schader  of  Santa  Monica,  Calif., 
is  advocating  the  installing  of  a  municipal 
sewerage  .system  for  both  Venice  and  Santa 
Monica.  It  is  proposed  to  vote  on  the  is- 
suance of  bonds   for  the  improvement. 

Colorado. 

The  City  Council  of  Ordw-a.v,  Colo.,  is  con- 
templating the  installation  of  a  sewerage  sys- 
tem. 

Georgia. 

Fifty-four     ordmances     providing    for    the 
laying  'of  new   sewers  in  the  city  of  Atlanta, 
Ga.,  have  been  introduced-  in  the  City  Council. 
The  following  are  the  streets  upon  which  new 
sewers   will  be   laid   under  the  ordinances  al- 
ready introduced :     Flora,  from  La  France  to 
Hardee;    Whitefoord    .\ve.,    from    Hardee   to 
East  Fair ;  La  France,  from  Mayson  .\ve.  to 
DeKalb    Ave. ;    Mayson    Ave.,    from    DeKalb 
Ave.   to   near   La   France ;    Connecticut   .A.ve., 
from  Delaware  A\-e.  to  DeKalb  Ave. ;  Arizona 
.Ave.,  from  McLendon  to  DeKalb  .\ve. ;  Dela- 
ware Ave.,  from  ./Arizona  Ave.  to  Connecticut; 
Clifton,    from    DeKalb   .Ave.   to   Euclid   .'\ve. ; 
Whitefoord    .^ve.,    from    Hardee    to    UeKalb 
■A.ve. ;    Hardee,  from  Whitefoord  west  to  trunk  ; 
East  Fair,  from  near  Stovall  to  near  city  limits  ; 
Leggetts  Ave.,  from  Walthall  to  South  More- 
land;   South  Moreland,  from   Hardee  to  Leg- 
getts; Weatherby,  from  near  Kirkwood  .\ve.  to 
Wylie;   Trinity  .A.ve.,   from  near  Washington 
to  Central ;   Esten,  from  near  Kirkwood  .\ve. 
to  Wylie ;  Walthall,   from  Leggetts  to  Wylie ; 
Kirkwood   .\ve.,   from   Holtztlaw   to   Selman; 
Oliver,  from  Wylie  to  Kirkwood  .\ve. ;  Mani- 
gault,    from   Leggetts   to   Walthall ;   Kirkwood 
Ave.,   from  near  Leggetts   to   Moreland ;    Mc- 
Millan, from  near  Marietta  to  Hemphill  .Ave.; 
Groves,  from  West  10th  to  West  14th;  Syca- 
more, from  Hemphill  to  Gallatin ;   Lee,   f rotn 
near    Curran    to    Greenfield ;    Hemphill    Ave., 
from  near  Fifth  to  near  10th;  Gallatin,   from 
McMillan   to    Hemphill   .\ve. ;     Curran,     from 
near   Marietta   to   West    10th-    Bradley,    from 
Exposition  to  near  Curran ;   Greenfield,    from 
near  10th  to  trunk  sewer;  Fielder,  from  Brad- 
ley   to    West    10th ;    Howell    Mill    road,    from 
Marietta     to     near     10th:     Exposition,     from 
Hampton    to    Howell    Mil!    road;    West    10th, 
from  crest  of  hill  west  of  Howell   Mill  road 
to  Curran;  Qeveiand,  from  crest  of  hill  south 
of  Kirkwood  Ave.  to  Wylie;  Exposition,  from 
Hampton   to   end   of  street   east  of  Hemphill 


.\ve.,  thence  across  private  property  to  State 
St. ;  Wylie,  from  crest  of  hill  west  of  South 
Delta  to  Francis  St.,  thence  east  across  private 
property  to  Leslie,  thence  south  and  east  along 
Leslie  St.  to  Whitefoord  .A.ve. ;  Page,  from 
Muriel  to  McLendon  and  through  private 
property  from  Page  St.  300  ft.  north  of  Mc- 
Lendon to  trunk  on  Euclid  Ave. ;  Dewey,  from 
Mary  to  near  Arthur;  Karwisch,  from  Holtz- 
claw  to  Stovall ;  Kirkwood  Ave.,  from  Holtz- 
claw  to  Gibson ;  Gibson,  from  Kirkwood  .•\ve. 
to  Leggetts  .•\ve. ;  Stovall,  from  Karwisch  to 
Leggetts  Ave. ;  Leggetts,  from  near  Wyhe  to 
Porter ;  Hobson,  from  Mary  to  Rockwell ; 
(jardner,  from  Hobson  to  near  Stewart  Ave. ; 
Mary,  from  near  McDaniel  to  Stewart  .\ve. ; 
Kirkwood,  from  South  Delta  to  Selman ; 
Rockwell,  from  hear  McDaniel  to  Summit 
St.;  Humphries,  from  near  Glenn  to  Rock- 
well ;  .\llene  Ave.,  from  Pierce  to  Lillian ; 
Gibson,  from  East  Fair  to  near  Kirkwood 
.■\ve. ;  Stovall,  from  near  Northen  to  near 
Leggetts ;  Summit  St.,  from  Rockwell  to 
Gardner. 

Idaho. 
The  citizens  of  Wardner,  Ida.,  at  a  recent 
election,  voted  against  the  issuance  of  bonds 
in  the  sum  of  $19,000  for  the  construction  of 
a  sewerage  system  jointly  with  the  city  of 
Kellogg.  The  citizens  of  Kellogg  will  vote 
Feb.  15  on  the  issuance  of  bonds  for  the  im- 
provement. Plans  and  specifications  were 
prepared  by  Engineer  C.  H.  Green  of  Spokane, 
Wash. 

Illinois. 
^•Bids  will  be  received  by  the  Board  of 
Directors  of  the  Municipal  Tuberculosis 
Sanitarium  at  their  office,  1514  Fort  Dear- 
born Bldg.,  Chicago,  111.,  until  11  a.  m.,  Feb. 
9.  for  furnishing  material,  labor,  tools,  etc.. 
to  construct  outside  sewerage  lines,  and 
inside  work  in  connection  with  hot  water 
lines,  ejector  tank,  bilge  pumps,  etc. 

®David  Mitchell,  Sherman  St.,  Lincoln, 
111.,  has  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  that  city 
for  the  construction  of  a  vitrified  pipe  sewer 
IS  ins.  in  diameter  in  and  along  the  center 
line  of  Ninth  St..  1,050  ft.,  for  S817.  Bids 
were  opened  Jan.  17. 

City  Engineer  Main  of  Rockford.  111.,  has 
submitted  plans  to  the  Board  of  Local  Im- 
provements for  a  sewer  system  extending 
north  to  Rock  River,  instead  of  the  usual 
direction  southward.  The  territory  proposed 
for  the  improvement  is  in  the  sotitheast  end 
of  the  city,  comprising  all  of  the  streets  south 
of  14th  ."Xve.  The  estimated  cost  of  the  sys- 
tem is  $70,000. 

Bids  for  furnishing  the  water  pipe  exten- 
sion bureau,  of  the  Department  of  Public 
Works,  Chicago,  111.,  with  vitrified  salt- 
glazed  sewer  pipe,  were  opened  Jan.  23  by 
L.  E.  McGann,  Commissioner  of  Public 
Works.  Wm.  E.  Dee  &  Co.,  30  N.  La  Salle 
St..  Chicago,  were  low  bidders,  prices  be- 
ing as  follows:  15.000  pieces  4-in.  pipe, 
SVo  cts.  per  lin.  ft.;  800  pieces  6-in.  pipe,  5 
cts.  per  lin.  ft.;  600  pieces  of  9-in.  pipe,  10 
cts.  per  lin.  ft. 

Following  are  the  low  bids  sulimitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works.  Chicago,  111.,  for  furnishing  and  de- 
livering to  the  bureau  of'  sewers  at  their 
various  yards  vitrified  salt-glazed  clay 
sewer  pipe.  Bids  are  shown  as  the  per- 
centage ofT  the  western  list  price,  175  pieces 
6-in.,  76%;  1.000  pieces  9-in.,  76%;  225  pieces 
12-in.,  76%;  150  pieces. 15-in.,  76%:  50  pieces 
18-in.,  double  strength,  71%;  25  pieces  24- 
in.,  double  strength,  71%;  90  half  traps  (9- 
in.),  76%;  200  curved  pieces,  76%.  All 
pieces  2  ft.  in  length,  N,  A.  Williams  & 
Co.,  1306  Chamber  of  Commerce  Bldg.,  Chi- 
cago, were  Ifiw  bidders  and  it  has  been  rec- 
ommended   that    the    contract    be    awarded 


upon  this  basis.     Bids  were  opened  January 
23. 

Bids  for  furnishing  1.600  bbls.  of  natural 
cement  and  120  bbls.  of  Portland  cement 
to  the  various  yards  of  the  bureau  of  sew- 
ers were  opened  January  23  by  L.  E.  Mc- 
Gann, Commissioner  of  Public  Works,  Chi- 
cago, 111.  Wm.  E.  Dee  &  Co.,  133  W. 
Washington  St.,  submitted  a  bid  of  86  cts. 
per  bbl.  for  natural  cement  and  $1.40  per 
bbl.  for  Portland  cement:  Thos.  Connolly, 
118  N.  La  Salle  St.,  $1.28  for  Portland  and 
87  cts.  for  natural.  Owing  to  the  small 
difference  between  the  total  bids  it  has  been 
recommended  that  Thos.  Connolly  be 
awarded  the  contract  as  hi.s  submitted 
brands  of  cem.ents  have  proven  more  ac- 
ceptable in  the  past. 

The  following  bids  were  submited  to  L. 
E.  McGann,  Comanissioner  of  Public 
Works,  Chicago,  111.,  by  the  Bates  Machine 
Co..  Joliet,  111.,  for  furnishing  and  deliver- 
ing to  the  yards  of  the  bureau  of  sewers 
manholes,  curb,  lids,  etc.  68  tons  manhole 
curbs,  $22  per  ton;  90  tons  catch  basin 
curbs,  $22  per  ton;  1,000  manhole  lids,  stan- 
dard diameter,  150  manhole  lids,  22%  ins. 
diameter,  150  inanhole  lids,  22  ins.  in  diam- 
eter, 150  special  deep  lids,  $22  per  ton;  225 
inlet  grate  boxes  and  350  inlet  grates,  $26 
per  ton;  50  lawn  cover  curbs,  50  lawn  cover 
lids,  standard,  75  lawn  cover  lids.  79  ins.  in 
diameter,  75  lawn  cover  lids,  20%  ins.  in 
diameter,  $27.20  per  ton.  It  has  been  rec- 
ommended that  the  contract  be  awarded. 
Bids   opened   January  23. 

Indiana. 

©The  Board  of  Public  Works  of  Elkhart, 
Ind..  has  awarded  the  contract  for  the  con- 
struction of  the  Richmond  Ave.  sewer  to 
Frank  Miller,  representing  the  Elkhart  Bridge 
&  Iron  Co.,  for  $1,237. 

.■A  resolution  has  been  introduced  in  the 
Board  of  Public  Works  of  Elkhart,  Ind.,  pro- 
viding for  the  construction  of  a  trunk  sewer 
from  Wolf  to  Flusher  Ave.,  including  a  large 
territory  extending  beyond  the  city  liinits. 

Iowa. 

4*Bids  will  be  received  until  Feb.  20,  by  City 
of  Tipton,  la.,  for  the  construction  of  10'. 
miles  of  sanitary  sewers  and  disposal  plant. 
A  certified  check  for  $500  must  be  filed  with 
each  bid.  Plans  and  specifications  are  on  file 
with  the  city  clerk  or  Iowa  Engineering  Co., 
Chase    Block.   Clinton,   la..   Engineers. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
0,  by  Board  of  Public  Works,  Davenport,  la., 
for  furnishing  the  labor  and  material  neces- 
sary for  laying  a  sewer  main  from  Farnani 
St.  in  Oxford  Ave.  to  a  point  260  ft.  east. 

The  City  Council  of  Des  Moines,  la.,  has 
approved  plans  for  the  new  Seventh  Ward 
sewer  to  cost  $125,000.  This  system  will  in- 
volve the  establishment  of  a  disposal  system 
which  will  cost  the  city  $15,000. 

The  City  Council  of  Fort  Dodge,  la.,  has 
passed  a  resolution  of  necessity  for  a  sani- 
tary sewer  starting  at  the  river  and  Second 
St.,  north  to  11th  Ave.,  south  and  thence  east 
to  Third  St.  The  new  sewer  will  be  8-i'i. 
pipe  with  two  manholes,  three  lampholes  and 
one  flush  tank. 

Kansas. 

•I«Bids  will  be  received  until  2  p.  m.,  Feb. 
15.  by  City  of  Girard,  Kan.,  for  the  con- 
struction of  sanitary  sewers  and  sewage 
disposal  works.  Burns  &  McDonnell,  821 
Scarritt  Bldg.,  Kansas  City,  Mo.,  are  En- 
gineers. 

®The  City  Council  of  Lawrence,  Kans.. 
has  awarded  the  following  contracts  for  the 
construction  of  sewers :  Sanitary  sewer  un- 
der ordinance  No.  813,  Graeber  Bros.,  $5,506; 
Tennessee  storm  sewer,  Graeber  Bros.,  con- 
crete work,  $6,.327 ;  W.  J.  Gilmore,  brick  work, 
$3,193,  and  W.  T.  Keller,  Kansas  City,  Kans., 


-!-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


lamiai-v  31.  191. 


ENGINEERING     &     CONTRACTING 


43 


■  tile  work,  $2,748;  one  section  of  the  Henry- 
McCook   storm   sewer,   Graeher    Bros..   $2.1J9. 

;  All  bids  on  the  other  section  of  the  ilenry- 
McCook  sewer  were  rejected  as  being  a1)ove 
the   city   engineer's   estimate 

Kentucky. 

I  ®The  City  Council  of  Henderson.  Ky..  has 
'  awarded  the  contract  for  the  laying  of  the 
pipe  to  take  the  sewerage  to  the  river  to  Ed- 
ward Manion  at  $0.8i»  per  lin.  ft.  The  Coiui- 
cil  is  taking  steps  to  do  away  with  emptying 
the  sewage  of  the  city  in  Canoe  Creek 

Maryland. 

•J«Bids  will  be  received  until  11  a.  m.,  b'eb. 
7,  by  Board  of  Aw-ards,  Baltimore.  Md.,  lor 
the  construction  of  trunk  sewers  in  I'rederick 
Ave.,    under    Contract    7(1.      Charles    lui.gland. 

'904  American  Bank  Bldg..  is  Chairman  of  tlie 

I  Sewerage   Commission. 

Massachusetts. 
•{•Bids   will   be   received   until   noon.   Feb. 

5.  by  Department  of  Public  Works,  Boston. 
Mass.,  for  cleaning  about  6.600  catch  basins 
throughout  the  city.  Frank  A.  Mclnncs  is 
Engineer  of  the  Sewer  and  Water  Division. 

®Mayor  Fitzgerald  of  Boston,  Mass..  on 
Jan.  26  signed  the  acceptance  of  the  pro- 
posal of  tlie  Boston  Development  &  Sani- 
tary Co..  for  the  disposal  of  garbage  in 
Boston  for  10  years,  beginning  with  July 
1  of  the  present  year.  The  bid  of  the  com- 
pany was  SI. 432,000  for  10  years,  the  city 
to  provide  a  site  on  Spectacle  Island  and 
the  company  to  erect  a  building  and  wharfs. 
all  of  which  will  go  to  the  city  at  expiration 
'  of  the   contract. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 

6,  by  State  Board  of  Control.  St.  Paul. 
Minn.,  for  sewerage  and  sewage  purifica- 
tion of  the  State  .\sylum.  Anoka.  Minn. 


V''>'ds  wdl  be  received  unid  Feb  1,  bv 
Board  oi  Public  Works,  .Si.  Paul.  Minn.,  for 
the  constructiun  ..f  a  sand  rock  tunnel  sewer 
and  catch  b.ism.-.  Dscar  I'laussen  is  Citv  En- 
gineer. 

•J-Bids  will  be  received  imtil  J  p.  in.,  Feb. 
1.  by  Board  of  Public  Works.  Si.  Paul.  Minn.. 
for  the  construction  of  a  vitrilieil  pipe  sewer 
including  manholes.  ( Iscar  Clausseii  is  City 
Engineer. 

®The  HoanI  of  I'ublic  \\,,rks  ,.i  St  Paul. 
Minn.,  has  awarded  the  f.ill.iwing  sewer  con- 
tracts: Park  .\ve.,  between  I.iichtield  and 
.Manitoba  Sts„  J.  J.  Connolly.  $G4P ;  Farring- 
ton  .Ave.,  between  Van  Burcn  St..  and  Como 
Ave..  Christ  Johnson,  $;iL':l ;  I^va  St..  from 
Indiana  .\ve.,  to  a  point  near  Chicago  .\ve., 
Christ  Johnson,  $3.5,i.  .Ml  hi. Is  for  sewers  on 
Chatsworth  St.,  and  Dunedin  terr.ice  were  re- 
jected. 

Ne»v  Jersey. 

^'B'ds  will  be  received  until  7  :.l(i  p.  m.. 
Feb.  G  (readvertisement).  by  Common  Council. 
Summit,  X.  J.,  for  the  construction  8-in.  vitri- 
tied  pipe  sewer  in  Mountain  .Ave.  J.  S.  Stigcr 
is   City  .l-'.nginccr. 

New  Yoilc. 

•{•Bids  will  be  received  until  11  a.  in.,  Feb. 
7,  by  .Alfred  E.  Steers,  President  of  the 
Borough  of  Brooklyn,  New  York  City,  for 
furnishing  all  the  labor  and  inaterial  re- 
quired for  constructing  sanitary  outlet  sew- 
ers and  storm  outlet  sewers  in  bay  35th 
St.,  from  Bath  .\ve.  to  Benson  .\ve.;  in 
Benson  .\ve.,  from  Bay  3Sth  St.  to  Stillwell 
.'\ve.;  crossing  Stillwell  Ave.  to  Avenue  V. 
and  in  .Avenue  V.  from  Stillwell  Ave.  to 
W,  list  St.,  and  a  24-in.  force  main  in  Ave- 
nue V,  from  W.  11th  St.  to  Stillwell  Ave.. 
across  Stillwell  Ave.  to  Benson  .'\ve. :  and  in 
Benson  .'Vve.,  from  Stillwell  Ave.  to  21st 
.\ve. 


Texas. 

^The  (.jrccnville,  Te.\..  City  Council  has 
awarded  the  contract  for  ihe  construction  of 
a  storm  sewer  on  Polk  St.  to  F.  L.  Dennis 
for  $l,L'li;l 

Ohio. 

•{•liids  will  be  received  until  noon,  Feb. 
S.  by  Director  of  Public  Service,  New  Phila- 
<lelphia.  t)..  for  furnishing  necessary  labor 
and  material  for  the  construction  of  sani- 
tary sewer  and  siphon  line.  T  L.  Aughin- 
baugh  is  Clerk. 

^•Bids  will  be  received  until  noon,  Feb.   14. 
by  Director  of  Public  Service,  Salem,  O.,  for 
the  construction  of  a  sewage  disposal  plant  at 
that   place.     L.   \-..  Chapin,  Frick   Bldg.,   Pitts 
burgh.  Pa.,  is  luigineer. 

•{•Bids  will  be  receiveil  until  noon,  Feb.  '20, 
by  Henry  .-\ppleton.  Village  Clerk,  Kennedy 
Heights,  Cincinnati.  O.,  for  furnishing  the 
necessary  labor  and  material  for  constructing 
sanitary  sewers  in  certain  streets  and  high 
ways  in  that  part  of  the  general  plan  of  sewers 
for  Kennedy  Heights.  Bi<ls  must  be  made  in 
accordance  with  the  plans  and  specifications 
of  said  work  as  prepared  by  J.  A.  Stewart. 
Engineer,  which  plans  and  specifications  are 
now  on  file  at  the  office  of  the  clerk  and  ai 
the  office  of  J.  A.  Stewart,  .\'o.  1112  Traction 
Bldg.,  Cincinnati,  Ohio. 

Oregon. 

®The  Executive  Board  of  Portland,  Ore., 
has  awarded  the  contract  for  the  laying  of  a 
sewer  in  Morrison  St.,  from  Fifth  to  West 
Park,  to  E.  W.   Riner  for  $:ifi]]. 

Virginia. 

®The  American  Boulevard  Corporation  have 
awarded  to  Guild  &  Co.  of  Chattanooga,  Tcnn., 
a  contract  to  build  complete  modern  sewer 
system,  approximately  four  miles,  at  Loch- 
haven,  a  suburb  of  N'orfolk,  Va. ;  work  to  be 
completed  in  HO  days.  Arthur  C.  Freeman, 
.■\rcade    Bldg..    Xorfolk.    is    Engineer. 
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California. 

®The  Healy-Tibbitts  Construction  Co.,  San 
Francisco,  has  been  awarded  the  contract  at 
$263,400  for  constructing  Pier  No.  17  at  San 
Francisco  for  the  Harbor  Board. 

Illinois. 

^Bids  will  be  received  until  noon.  I''cb.  1. 
by  I.  J.  Bryan,  clerk,  ,Saiutary  District  of 
Chicago,  1-500  American  Trust  building.  Chi- 
cago, 111.,  for  dredging  of  the  East  and  West 
.^rms  of  the  South  Fork  of  the  South  Branch 
of  the  Chicago  riverin  the  city  of  Chicago. 
The  work  is  estimated  to  require  the  removal 
of  approximately  94.2(i2  cu.  yds.  of   material. 

I  4«Bids  will  be  received  bv  the  Board  of  In- 
spectors of  the  House  of  Correction.  26th  St. 
and  California  .\ve..  Chicago.  111.,  until  2  p. 
m.,  Feb.  2.  for  furnishing,  delixcring  and  erect- 
ing in  place  upon  their  grounds,  structural  steel 
works  for  elevator  towers  and  bridge  for  quar- 
ry hoist.     Certified  check  for  S'lOii  must  accom- 

ipany  proposal. 

i  Indiana. 

1  4*Bids  will  be  received  until  H'  a.  m..  Feb. 
13,    by     Depot     Quartermaster,    JcfFersonville, 

'Ind..  for  furnishing  150  escort  wagons,  com- 
plete as  per  specifications  1908,  modified  Dec. 
19.  1911.  and  standard  sample  at  Detroit. 

1     The   Indiana    National    Life    Insurance    Co. 

'of  Indianapolis  has  announced  plans  for  the 
erection  of  a  modern  8-story  business  block 
in  Meridian  St..  opposite  University  Park, 
at  Indianapolis.  The  building  is  to  cost  more 
than  $.500,000,  and  work  on  it  is  to  begin  next 
spring.  The  building,  which  will  have  a 
frontage  of  8rtV2,  ft.  in  Meridian  St.  and  a 
depth  of   19-5   ft.,  will  have  an  exterior  finish 

lof    white    terra    cotta    on    the    Meridian    St. 

[front  and  pressed  brick  on  the  other  sides. 


Kentucky. 

It  is  quite  probable  that  a  new  building  for 
the  First  Presbyterian  Church,  Mayfield,  Ky., 
will  be  erected  this  year.  Architects  should 
write  to  W.  V.  Gregorv.  .\ttornev  at  La«. 
Mayfield,  Ky. 

Maine. 

Bids  as  follows  were  received  Jan.  lo  by 
the  U.  S.  Engineer,  Portland,  Me.,  for  placing 
stone  in  breakwater  near  Bar  Harbor,  Me. : 
P.  H.  Doyen  Co.,  of  Portland,  Me.,  S3  cts. 
per  ton ;  The  Breakwater  Co..  of  Philadel- 
phia, Pa.,  77%c  per  ton :  Row-e  Bros.  Co.,  of 
Richmond,  Me.,  $1.18  per  ton;  E.  S.  Belden 
S:   .Sons,  of  Hartford.  Conn.,  93  cts.   per  ton. 

The  following  bids  were  received  Jan.  15 
by  tlie  U.  S.  Engineer.  Portland,  Me.,  for 
dredging  St.  Croix  River.  Me.:  Bay  State 
Dredging  Co.,  of  Boston.  Mass.,  32'/4  cts.  per 
cu.  yd.;  J.  S.  Packard  Dredging  Co.,  of  Provi- 
dence, R.  I.,  37.4  ct.s.  per  cu.  yd.;  Eastern 
Dredging  Co.,  of  Boston.  .Mass..  .33.9  cts.  per 
cu.  yd. 

Maryland 

^Bids  will  lie  received  until  noon,  Feb.  14. 
by  Board  of  County  Commissioners,  Towson. 
Md.,  for  street  lighting  with  arc  and  incan- 
descent lamps  for  Catonville  and  surrounding 
territory.  E.  Stanton  Bosley  is  Chief  Clerk  of 
the  Commission. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  F'eb.  7,  by 
Boston  Transit  Commission,  George  G.  Crock- 
er, 1.5  Beacon  St.,  Boston,  Mass.,  chairman,  for 
furnishing  190  tons  square  twisted  and  10  tons 
square  plain  rods  of  open  hearth  steel. 

•{•Rids  will  be  received  until  noon,  Feb.  7,  by 
Boston  Transit  Commission.  George  G.  Crock- 


er. Chairman,  15  Beacon  St.,  Boston,  Mass., 
for  furnishing  5,000  to  .50,000  barrels  of  Port- 
land cement. 

^Bids  will  be  received  until  10  a.  m.,  Feb 
7,  by   Boston  Transit  Commission.   B.   Leigh 
ton    Beal,    secretary,    15    Beacon    St.,    Boston. 
•Mass.,  for  furnishing  and  delivering  5.000  to. 
50,000  barrels  of  Portland  cement. 

^•Bids  will  be  received  until  noon,  Feb.  7. 
by  Boston  Transit  Commission,  B.  Leighton 
Beal,  secretary,  Boston,  Mass,,  for  furnishing 
and  delivering  190  tons  of  square  cold  twisted 
rods  and  for  10  tons  of  square  plain  rods, 
both  kinds  to  be  open  hearth  steel. 

Minnesota. 

^Bids  will  be  received  until  3  p.  m..  March 
I.  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  lighting 
fixtures  of  the  United  .States  Postoffice  at  Vir- 
ginia, Minn.  The  building  is  to  be  approxi- 
mately .3.900  sq.  ft.  in  ground  area,  one-story 
and  basement,  with  stone  and  brick  facing  and 
terra  cotta  cornice  and  of  nonfireproof  con- 
struction. 

Nebraska. 

•{•Bids  will  be  received  until  4  p.  m  .  Feb. 
13.  by  J.  S.  Dales,  secretary.  Board  of  Regents. 
University  of  Nebraska.  Lincoln.  Neb.,  for 
the  construction  of  a  law  college  building, 
also  for  heating  and  ventilating  apparatus, 
plumbing  and  electric  wiring  for  the  same 
The  total  cost  of  the  work  estimated  at  $30,- 
uiiO.  Bids  must  be  marked  as  follows:  Bid 
for  construction  of  Law  College  building 
I'id  for  heating  and  ventilating  apparatus. 
Law  College  building.     Bid  for  plumbing.  Law 


.^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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College  building.     Bid  tar  electric  wiring,  Law- 
College   liiiilding. 

New    York. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
15,  b}'  Lt.  Col.  J.  G.  Warren.  U.  S.  Engineer, 
540  Federal  BIdg.,  Buffalo,  N.  Y..  for  re- 
moving steel  sheet  jute  cofferdam,  Black- 
Rock  Shiplock,  at  Buffalo.  N.  Y.  The  work 
to  be  done  is  removing  the  steel  sheet  pile 
cofferdam  and  clay  filling  therein  surround- 
ing the  Black  Rock  Shinlock.  This  includes 
removing  and  leveling  of  the  high  crest  of 
the  rubble  stone  embankment  along  the  inner 
face  of  the  east  cofferdam  wall,  and  the  exca- 
vation of  the  approach  channel  at  the  lower 
end  of  the  shiplock.  The  removal  of  the  cof- 
ferdam implies  final  disposal  of  the  steel 
sheet  piles  and  channels  forming  it,  which 
will  be  effected  by  the  sale  of  the  steel  sheet 
piles  and  channels,  after  they  are  e.x- 
tracted  from  the  cofferdam,  to  the  contractor 
or  to  another  bidder  at  the  price  bid.  The 
cofferdam  is  947  ft.  long  by  260  ft.  wide, 
outside  dimensions;  was  constructed  by  the 
United  States  April  1908— March  1909;  and 
consists  of  interlocking  steel  sheet  piling  in 
lengths  from  41  to  fiO  ft.,  driven  to  bed  rock 
in  water  1  to  15  ft.  deep,  projecting  5  ft. 
above  mean  river  level  and  penetrating  25 
to  40  ft.  of  fine  sand,  gravel  and  clay  to  bed 
rock.  The  cofferdam  is  formed  of  two  par- 
allel walls  of  the  piling  30  ft.  apart,  connected 
at  intervals  of  30  ft.  by  cross  walls  or  bulk- 
heads of  the  same  piling  similarly  driven.  A 
waling  formed  of  standard  15-in.  40-lb.  steel 
channels  is  bolted  along  the  inside- sheet  pile 
wall  about  1.75  ft.  above  mean  river  level, 
and  braces  of  similar  channels  are  bolted  on 
a  diagonal,  slope  of  about  1  on  2,  to  one 
face  of  each  cross  wall,  upper  ends  about  4% 
ft.  above  and  lower  ends  8  to  10  ft.  below 
mean  river  level.  The  quotations  are  as  fol- 
lows :  Clay  filling  to  be  excavated  and  de- 
posited along  lock  walls,  13,000  cu.  yds.  place 
measure ;  clay  filling  to  be  excavated  and  dis- 
posed of  on  dumping  grounds.  12,000  cu.  yds. 
place  measure;  steel  channels  in  walings  and 
braces.  143  pieces,  steel  sheet  piles,  6,414  piles; 
broken  rock  in  removing  embankment,  1,000 
cu.  yds.  scow  measure ;  sand  gravel,  clay,  etc., 
for  channel  excavation,  15,000  cu.  yds.  scow 
measure. 

•J«Bids  will  be  received  until  noon,  Feb.  7, 
by  Departtnent  of  Docks  and  Ferries.  Calvin 
Tomkins,  Commissioner,  Borough  of  Manhat- 
tan, New  York  City,  for  Contract  No.  1311. 
for  furnishing  all  the  labor  and  materials  re- 
quired for  dredging  in  the  Boroughs  of  Man- 
hattan. Brooklyn.  Queens.  The  Bronx  and 
Richmond.  The  time  for  the  completion  of  the 
work  and  the  full  performance  of  the  contract 
is  on  or  before  Dec.  31,  1912.  The  amount  of 
security  required  is  as  follows;  Class  1.  for 
dredging  about  250.000  cu.  yds.  on  the  North 
River,  Borough  of  Manhattan,  the  sum  of 
$15,000 ;  Class  2,  for  dredging  about  75,000  cu. 
yds.  on  the  East  and  Harlem  Rivers,  Boroughs 
of  Manhattan,  Brooklvn  and  Queens,  the  sum 
of  $7,500  ;  Class  3,  for  dredging  about  15.000  cu. 
yds.  on  the  East  and  Harlem  Rivers,  Boroughs 
of  Manhattan  and  The  Bronx,  the  sum  of  $2,- 
500 ;  Class  4,  for  dredging  about  25,000  cu.  yds. 
on  the  East  River,  Borough  of  Brooklyn,  South 
Brooklyn,  and  in  the  Borough  of  Richmond, 
the  sum  of  $2,500. 

•I'Bids  will  be  received  until  noon,  Feb.  7,  by 
Department  of  Docks  and  Ferries,  Calvin  Tom- 
kins,  Commissioner,  Borough  of  Manhattan, 
New  York  City,  for  furnishing  under  contract 
1315,  all  the  labor  and  materials  required  for 
furnishing  and  delivering  oak  piles.  The 
amount  of  security  required  is  $750, 

Ohio. 

•J«Bids  will  be  received  until  noon,  Feb.  19. 
by  Maj.  J.  C.  Oakes,  U.  S.  Engineer,  415 
Custom  House,  Cincinnati,  O.,  for  construct- 
ing one  steel  derrick  boat  hull  for  Kentuckv 
River.  Ky 

Oregon. 

•J«Bids  will  be  received  until  3  p.  m.,  March 
2,  by  M.  P.  White,  Architect,  1917  1st  St., 
Baker.  Ore.,  for  the  construction  of  additions 


and  alterations  to  basement  and  for  the  erec- 
tion of  a  3-story  superstructure  of  stone  and 
brick  on  same  for  the  new  St.  Elizabeth  Hos- 
pital. Baker,  Ore. 

Plans  will  be  readv  this  spring  for  a  new 
fireproof  Supreme  Court  building  to  be  erect- 
ed at  Salem.  W.  C.  Knighton,  Salem,  Ore., 
is   the   .'Architect. 

Pennsylvania. 

^Bids  will  be  received  until   11  a.  m.,  Feb. 

17,  by  R.  C.  Holliday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C.  for  building  for  reforming 
plant  at  the  naval  magazine.   Fort  Miffin,   Pa. 

®Neal  Brannigan  of  Jeddo  has  been  award- 
ed a  contract  for  the  driving  of  a  short  rock 
tunnel  in  the  Highland  No.  5  mines  of  the 
G.   B.   Markle   Co. 

A  syndicate  has  purchased  Old  Point 
Breeze  track  at  Philadelphia,  and  will,  it  is 
reported,  transform  it  into  an  amusement 
park  on  the  order  of  Willow  Grove  and  Elec- 
tric Park  at  Baltimore.  It  is  believed  that 
T.  H.  Silverman,  605  Land  Title  Bldg.,  Phil- 
adelphia, Pa.,  one  of  the  owners  of  the 
Southwestern  Street  Ry.,  which  passes  the 
property,   is   interested   in   the   syndicate. 

South  Carolina. 

^Bids  will  be  received  until  3  p.  m.,  Feb. 
27,  by  James  Knox  Taylor.  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas- 
piping,  heating  apparatus,  electric  conduits  and 
wiring  and  interior  lighting  fixtures,  of  the 
United  States  Postof^ice  at  Union,  S.  C.  The 
structure  will  be  one-story  and  basement  of 
approximately  4,117  sq.  ft.  ground  area,  brick 
faced  with  stone  trimming  and  tin  roof. 

^Bids  will  be  received  until  noon.  Feb.  19. 
by  J.  D.  Newcomer,  architect.  Charleston,  S. 
C,  for  the  construction  of  the  Baker-Craig 
Sanatorium,  70x128  ft.,  brick,  basement  and 
three  stories  high,  at  Charleston.  S.  C. 

Tennessee. 

•{•Bids  will  be  received  until  11  a.  m.,  March 

18,  by  Maj.  H.  Burgess,  V.  S.  Engineer,  Nash- 
ville, Tenn..  for  the  construction  of  concrete 
locks  B  and   C.  Cumberland  River. 

Texas. 

•{•Bids  will  be  received  until  3  p.  m...  March 
2,  by  James  Knox  Taylor,  .Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D.  C. 
for  the  construction  complete,  including 
plumbing,  gas  pipng,  heating  apparatus,  elec- 
tric conduits,  wiring,  and  interior  lighting  fi.K- 
tures.  of  the  United  States  Postoffice  and  cus- 
tom house  at  Corpus  Christi,  Texas.  The 
building  is  to  be  4.400  sq.  ft.  ground  area.  2 
stories  and  basement,  stucco  finish  with  tile 
roof. 

^Bids  W'ill  be  received  until  11  a.  m..  Feb. 
5.  by  J.  M.  Murch.  County  .\uditor.  Galveston, 
Texas,  for  the  delivery  of  not  to  exceed  15.- 
000  cu.  yds.  of  mudshell  at  stations  in  Gal- 
veston county  alongside  the  G.,  H.  &  H.  and 
G.,  C.  &  S.  F.  railroads.  Specifications  are 
on  file  with  the  county  auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
8,  at  the  office  of  C.  H.  Page  &  Bro.,  archi- 
tects, Austin,  Tex.,  for  the  installation  of 
heating,  plumbing  and  wiring  in  a  college 
building  and  servants'  building  at  Segnin. 
Texas. 

Virginia. 

•{•Bids  will  be  received  until  10  a.  m..  Feb. 
15,  by  Capt.  R.  R.  McBride,  Constructing 
Quartermaster,  Fort  Monroe,  Va.,  for  the 
construction  of  an  addition  to  the  hospital  at 
Fort  Monroe,  Va.  The  work  will  include 
plumbing,  heating  and  electric  wiring  and  fix- 
tures. 

Wisconsin. 

•{•Bids  will  be  received -until  5  p.  m.,  Feb.  2, 
by  Board  of  School  Directors,  F.  M.  Har- 
bach.  Secy,  Milwaukee,  Wis.,  for  furnishing 
a  2-passenger  roadster,  completely  equipped 
to  cost  not  over  $1,000. 

®J.  H.  Keith  Co..  Manitowoc.  Wis.,  has 
been  awarded  the  contract  for  building  a  4^1'^- 


ft.   long,   'A\   ft.   wide  dock  at  Alg'Miia   for   the 
Merchants    Dock    Co. 

Canada. 

•{•Bids  will  be  received  until  11  a.  m.,  Feb. 
16,  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  for  supply  of  steel  casement  sash,  linen 
chute  doors  and  elevator  doors  for  the  King 
George  Isolation  Hospital.  Plans  and  speci- 
fications may  be  obtained  at  the  office  of  Mr. 
H.  B.  Rugh,  Architect,  928  Union  Bank  Bldg. 
M.  Peterson  is  Secretary  of  the  Board. 

®Page  &  Co.,  Toronto,  Ont.,  have  been 
awarded  the  contract  for  constructing  an 
addition  to  the  power  house  of  the  Electrical 
Development  Co.  at  Niagara  Falls.  -About 
$200,000  to  $30(1,000  will  be  expended  for  the 
addition. 


TRADE  NOTES. 

On  Feb.  1st  the  interests  of  the  Empire  Iron 
&  Steel  Co.  of  Niles.  C,  will  be  absorbed  by 
the  Brier  Hill  Steel  Co.  of  Youngstown.  O.  The 
new  merger  involves  several  large  independent 
steel  interests  of  the  Mahoning  valley.  Officers 
will  be  elected  Feb.  1st. 

The  Chain  Belt  Co.,  Milwaukee,  Wis.,  has 
opened  a  Chicago  office  at  900  Old  Colony  Bldg. 
Mr.  Benj.  S.  Reynolds,  who  for  some  years  has 
been  a  member  of  the  engineering  staff  at  the 
home  ofHce  in  Milwaukee,  will  be  in  charge  of 
the  Chicago  office.  Mr.  Reynolds  will  not  only 
handle  engineering  problems,  but  will  also  be 
sales  representative  and  will  handle  a  line  of 
elevating  and  conveying  machinery.  Chain  Belt 
sprockets,  buckets,  set  collars,  etc.  The  Chain 
Belt  Co.  has  completed  a  new  structural  shop 
which  will  be  devoted  entirely  to  the  manufac- 
ture of  conveying  and  elevating  machinery. 
This  addition  more  than  doubles  the  former 
capacity. 

The  ilac.\rthur  Concrete  Pile  &  Foundation 
Co..  11  Pine  St..  New  York,  has  been  awarded 
the  following  Pedestal  Concrete  Pile  contracts: 
Foundations  for  a  manufacturing  building,  Sagi- 
naw, Mich.,  fon  Hammond-Standish;  Architects, 
Coles  &  Mutcheller.  Saginaw.  Foundations  for 
a  warehouse  building  at  Hamilton,  Ont..  for 
Oliver  Chilled  Plow  Works.  Ltd..  of  Canada. 
This  is  the  second  contract  for  the  Oliver  Chilled 
Plow  Works.  Prack  &  Perrine  are  the  archi- 
tects. The  third  contract  is  for  a  foundation  for 
a  three-quarter  million  dollar  court  house  for 
Fulton  County,  Atlanta.  Ga.;  over  1,200  Pedestal 
Piles  are  being  driven.  A.  Ten  Eyck  Brown  & 
Morgan  &  Dillon  are  the  architects. 

The  J.  I.  Case  Threshing  Machine  Co.,  Racine, 
Wis.,  has  increased  its  capital  stock  from 
$5,000,000  to  $40,000,000  and  will  add  several  new 
lines  to  its  already  big  output  of  farm  machinery 
and  engines.  The  details  of  the  expansion  policy 
and  what  it  will  include  have  been  held  in  reserve 
by  the  officials  of  the  Case  company,  but  it  is 
generally  known  that  a  new  gas  tractor  will  be 
put  on  the  market  this  year.  The  Case  gas 
engine  experts  have  been  at  work  on  the  new 
product  for  some  time,  experimenting  and  test- 
ing, and  now  it  is  claimed  the  new  tractor  is 
ready  for  marketing.  Several  additions  will  be 
made  to  the  big  plant  of  the  Case  company  in 
addition  to  those  already  in  the  course  of  build- 
ing. The  new  gas  tractor  home  will  be  one  of 
the  most  complete  in  existence  and  will  be  com- 
pleted in  1912. 

It  is  sometimes  difficult  to  secure  an  original 
and  effective  display  for  exhibition  purposes 
from  sheet  steel  and  metal  products.  At  the 
recent  International  Fair -held  at  San -Antonio, 
Tex.,  the  Peden  Iron  &  Steel  Co.  of  San  Antonio, 
Tex.,  in  conjunction  with  the  Stark  Rolling  Mill 
Co.  of  Canton,  O..  succeeded  in  making  an  at- 
tractive exhibit,  using  the  Toncan  Metal  Prod- 
uct of  teh  latter  concern,  which  landed  the  first 
premium  in  the  Exposition  Department.  The 
display  was  in  the  form  of  a  handsome  building, 
constructed  entirely  of  Toncan  metal  products. 
There  was  a  Toncan  metal  tile  roof  with  elab- 
orate Toncan  metal  cornices,  Toncan  metal 
Greek  Doric  columns  added  to  the  beauty  of  the 
structure.  Included  in  the  display  in  the  build- 
ing were  the  various  styles  of  metal  roofing, 
siding,  shingles,  eaves  trough,  pipe,  elbows, 
nails,  bolts,  rirets.  etc.  The  non-corrosive  and 
rust-resisting  properties  of  Toncan  metal  were 
effectively  exhibited.  The  Peden  Iron  &  Steel 
Co.  is  the  distributor  ot  Toncan  Metal  in  the 
southwest. 


PROPOSALS 

EXCAVATION    AND    BRIDGING. 

Bids  will  be  received  at  Bay  City.  Tex., 
until  Feb.  15.  1912,  by  the  Commissioners 
of  Matagorda  County  Drainage  District 
No.  3  for  excavation  of  approximately 
158,000  cu.  yds.  of  earth  and  about  300  ft. 
of  bridging.  Bidders  to  furnish  bond 
buyer.  Plans  and  profile  can  be  obtained 
from  C.  .\.  Marshall.  Secretary,  Blessing 
Texas. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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DEPARTMENT  OF  THE  INTERIOR. 
United  States  Reclamation  Service. 
Wasliingtcn,  D,  C,  .Jan.  25.  1912.— Sealed 
proposals  will  be  received  at  the  oHice  of 
the  United  States  Reclamation  Service. 
Boise.  Idaho,  until  2  o'clock  p.  ni..  March 
1,  1912,  lor  furnishing  a  rock  crusher,  ball 
mills,  tube  mills,  a  rotar.v  dr.ver  and  a 
mixing  and  weighing  machine  for  a  sand- 
cement  plant  on  the  Boise  Project,  Idaho. 
For  particulars  address  iht>  U.  S.  Recla- 
mation Service,  Boise.  Idaho,  or  Wash- 
ington, D.  C.     F.  H.  NEWELL,  Director. 


AnSSISSlPPI  RIVER  COMMISSION, 
1st  and  2nd  Districts,  U.  S.  Engineer  Of- 
fice, Memphis,  Tenn..  Jan.  8,  1912.  Sealed 
proposals  for  furnishing  one  locomotive 
crane  will  be  received  at  this  office  un- 
til 12  o'clock,  noon,  Feb,  8,  1912,  ajid  then 
publicly  opened.  Information  on  applica- 
tion.    Clarke  S.  Smith,  Major,  Engrs. 


■R'AR  DEPARTMENT,  U.  S.  ENGR. 
OFFICE.— Montgomery.  Ala..  Jan.  21.  1912. 
Sealed  proposals  for  dredging  in  Carra- 
belle  Harbor,  Fla.,  will  be  received  at  thi-^i 
office  until  1  o'clock  p.  m.,  Feb.  23.  1912. 
Information  on  application.  G.  D.  FITCH, 
Lit.  Col.,  Engrs. 


WANTED. 

Dyersville.  Iowa. 
Railroad  contractors'  bids  on  210.000 
cu.  yds.  earth  W'ork  on  Farley-Luxemburg 
section  of  new  Farley  &  Iowa  Northern 
R.  R.:  construction  to  commence  early  in 
the  spring.  Profiles,  maps.  etc..  ready  for 
inspection   now  to   base   estimates   on. 

S.   G.   nURANT. 


Maclean  Daily  !?eporTs 

The  only  systematic  method  for  reporting 
CANADIAN  BUILDING  and  ENGINEERING 
projects  from  their  inception  to  completion. 
Ask  us  for  Rates  and  Specimen  Reports. 

220  Kins  St.  Wait    -    TORONTO.  CANADA 


DAM. 

Paris,  Tex. 
Sealed  bids  will  lie  n>celved  at  the  of- 
fice of  the  City  Secretary  until  7:30 
o'clock  p.  ni.,  Feliruary  .",.  1912,  for  rais- 
ing and  strongthenlns;  i  dirt  dam  at  the 
City  Lake.  It  is  estimated  that  3.^,000  cu. 
yds.  of  dirt  will  be  moved.  Each  con- 
tractor will  accompany  his  bid  with  a  cer- 
tified check  for  ",  per  cent  of  the  amount 
bid. 

The  right  to  reject  all  bids  Is  reserved. 
ED.    H.    McCrSTlON.    Ma.vor. 


DEPARTMENT  OF  THE  INTERIOR- 
UNITED  STATES  KECLAM.VTIO.N  SER- 
VICE.—Washington.  D.  C,  Jan.  15.  1912. 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Reclamation 
Service,  Mitchell,  Neb.,  until  2  o'clock  p. 
m.,  Feb.  2S,  1912.  for  the  construction  of 
an  earth  dam  and  auxiliary  works,  on  th.-> 
North  Platte  Project,  about  nine  miles 
north  of  Minatare,  Scottsbluft  County. 
Neb.  The  work  involves  the  handling  of 
about  S4O.00O  cu.  yds.  of  material,  of 
which  630,000  cu.  yds.  is  earthflll,  157.000 
cu.  yds.  gravelly  material,  14.000  cu.  yds 
unscreened  gravel,  11.500  cu.  yds.  screened 
gravel,  11,000  cu.  yds.  concrete,  and  12.000 
cu.  yds.  brule  clay  excavation,  besides  45 
acres  of  sod  stripping,  600  feet  of  wells 
and  casing,  3,200  lln.  ft.  of  drains,  and  the 
handling  and  placing  of  250,000  lbs.  of  re- 
inforcing steel.  For  particulars  address 
the  United  States  Reclamation  Service. 
Mitchell.  Neb.;  519  Commonwealth  Bldg., 
Denver.  Col.,  or  Washington,  D.  C.  F.  H. 
NEWELL.  Director. 


U.  S.  ENGINEER  OFFICE,  Seattle, 
Wash.,  Jan.  5,  1912.  Sealed  proposals  for 
dredging  and  excavating  In  Lake  Waah- 
ington  Canal  right  of  way  will  be  received 
at  this  office  until  12  M.,  February  15, 
1912,  and  then  publicly  opened.  Informa- 
tion on  application.  J.  B.  Cavanaugh, 
MaJ.  EngTs..  Agent  for  the  State  of 
Washington  and   King   County,    'Wash. 


STEEL.  CONCRETE  &  WOODEN 
BRIDGES. 

Sealed  proposals  will  be  received  at  the 
office  of  the  County  Clerk  at  the  Court 
House  In  the  City  of  Schuyler.  Colfax 
County,  Nebr..  u'p  to  12  o'clock  of  the  12th 
day  of  February,  1912,  at  which  hour  the 
bids  will  be  opened,  publicly  read  aloud, 
for  a  yearly  contract  of  building  steel, 
concrete  and  wooden  bridges. 

Bids  will  be  received  as  follows: 

For  superstructure  as  per  plans  and 
apeclflcatlons  now  on  file  In  the  office  of 
the  County  Clerk. 

For  lumber  in  place  for  caps,  sways, 
backing  and  wings. 

For  piUng  in  place  for  bridge  substruc- 
ture and  wings. 

For  pile  straps  in  place  for  any  work. 

For  steel  caps  as  per  plans. 

For  tubiilar  piers  as  per  plans. 

For  concrete  bridges  complete  as  per 
plans. 

For  extra  concrete  per  cubic  foot. 

For  putting  lumber  and  piling  In  place 
for  repairing  old  bridges. 

Said  bids  must  be  accompanied  by  a 
certified  check  on  some  bank  in  Schuyler, 
Nebr.,  for  the  sum  of  $r.(i0.00.  and  payable 
to  ihe  County  Clerk  of  Colfax  County. 
Nebr. 

The  successful  bidder  will  be  required 
to  enter  Into  a  good  and  sufficient  bond  in 
the  sum  of  $2,000.00  for  the  faithful  per- 
formance of  his  contract. 

The  Board  reserves  the  right  to  waive 
any  defects  and  reject  any  and  all  bids  for 
any  reason  they  may  deem  sufficient. 

By  order  of  the  Board  of  County  Com- 
missioners of  Colfax  County,  Nebr.,  this 
16th  day  of  January,  A.  D.  1912. 

ED.  F.  VRZAK, 

County  Clerk  for  Colfa.x  County,  Nebr. 

(Seal.) 


FOR  SALE— AERIAL  TRAMWAY 


(Built  by  John  A. 
Roebling's  Sons  Co.) 


Double  Rope  Tramway. 

Length  of  line  11,800  feet.     Hourlj-  capacity  60  tons. 

Power  at  loading  terminal.     One  Flory  double  cylinder  14x18" 

engine. 
140  Carriages  complete  with  Roebling's  patent  steel  grips  and 

tip  buckets  of  10  cubic  feet  capacity. 
At  present  operating  with  36  intermediate  towers  (timber). 
Loading  terminal  37'  long,  discharging  terminal  100'  long,  two 

intermediate  terminals  each  100'  long  (iron  work). 

Tramway  was  constructed  by  the  Roebling  Company  in  June,  1910,  and  has  been  handling  cement  and  sand.  Is  in  perfect 
order.  Is  offered  for  sale  only  because  contract  work  has  been  completed.  Can  be  seen  in  operation  at  High  Falls,  Ulster  County, 
N.  Y.,  and  released  when  required. 

E.  C.  SHERWOOD.  54  CHURCH  STREET.  NEW  YORK  CITY 


Main  loaded  cables  li  to  If  (.32  wire  cast  steel  tramway 
strand). 

Empty  main  cable  J  and  1"  (19  wire  cast  steel  tramway  strand). 

Traction  rope  24,000'  f  (6x19  cast  steel  wire  rope). 

Complete  with  switch  rails  (at  terminals),  counterweight  ropes, 
cable  fittings,  sockets,  etc.,  anchor  irons  and  all  necessary 
bolts  and  washers  for  towers  and  terminals. 

Complete  set  of  drawings  for  erection. 


Scrapers   and    Grading   Plows    of   Known    Quality 

For  over  a  quarter  of  a  century  wherever  there  has  been  an  important  earth  moving  contract  you  will 
find  that  the  greater  part  of  the  work  has  nearly  always  been  done  with 

Western  Wheeled  and  Dra^  Scrapers  and  Grading  Plows 

They  have  attained  a  higher  efficiency  through  a  life  time's  experience  in  actual  contract  work  com- 
bined with  largest  manufacturing  experience. 

Western  Wheeled  Scrapers  were  the  pioneers  and  have  always  maintained  their  supremacy  through 
superior  design  and  construction. 

Western  Dra^  Scrapers,  Chicago  Tongue  Scrap- 
ers. Western  Buck  Scrapers. 

Western  Railroad  and  Township  Plows  have 
withstood  the  test  of  time  in  the  hardest  service. 
Ally  size  from  2  to  16  horse  power. 

Complete  catalog  of  Plows,  S<;rai>ers  ond  earth  iiaodllnK 
itiacliincry  on  request. 


Heavy  Western  California  Fresno 


Western  Wheeled  Scraper  Co.,  Aurora,  III. 


Western  Rooter  Plow,  No.  20 


46 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    No. 


FOR  SALE 

One  Ten  Ton  Three  Wheel  Steam  Roller 
al.so   One  Eight    Ton  Tandem    Roller. 

Both  in  perfect  wurkinj;   condition.     Write 

for  prices,  etc.,  to  Co! ton  Construction  Co. 

Cart  RngineerinK  &  Conlraclinf;  .Vlt 


SECOND  HAND  TRANSITS   LEVELS 
and  PLANE  TABLE  for  Sale 

Guaranteed  to  be  in  first  class  condition.    Send  for 
complete  list. 

The  Engineering  Agency,  inc. 

(Est.  18  yearsj 
Monadnock  Block  CHICAGO 


"STERLING" 

Transits  and  Levels 

Are  Built  for  Efficient  Service 

It  will  pay  you  to  investigate  their 
Merits.  Send  for  Illustrated  Cata- 
logue of  Surveying  and  Drafting  In- 
struments, Field  and  OflBce  Equip- 
ments. 

ISZARD-WARREN  CO.,  Inc. 

Makers  and  Importers 
136  No.  12tb  Street  PHILADELPHU,  U.  S.  A 


YOUNG  &  SONS 


I  EKfllXEERINO  MIMNG  MDl 
SURVEYINC  INSTRUMENTS  I 


PHILADELPHIA 


FOR  SALE  OR  RENT.  ALL  KINDS  OF  CAN. 
VAS  OOODS.  DES  MOINES  TENT  &  AWNINO 
CO.  Des  Moines.  Iowa.   Write  for  CataloziM 


FOR  SALE 


One  second  iiand  10"xlO"  Ideal  High  Speed,  Center 
Crank  Self-Oiling,  Belted  Type  Engine,  also 
One  Second-hand  Worthington  Duplex  Piston  Pat- 
tern Pump  12"  and  8J"xlO",  having  capacity  of  365 
xClO  gallons  per  minute,  pump  regularly  fitted  and 
provided  with  copper  air  chamber. 

F.  WILLIUS.  Natl.GeriD.  Am.  Bk.  BIdg..   St.  Paul.  Minn. 


LOCOMOTIVES 

140  Locomotives  in  stock,  from 

6    to   80    tons — various    types. 

Narrow    and    standard    gauge. 

Immediate  shipment. 

Freight  and  Passenger  Cars. 

Largest  stock  of  Locomotives  io  tbe  United  States 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  GEORGIA 


Pipe  Couplings  For  Sale 

All  sizes  of  new  Wrought  Iron  Pipe  Couplings 
freshly  taken  ort  new  pipe,  all  sizes  up  to  12* 
in  diameter.  Exceptionally  low  prices.  Ship- 
ment can  be  made  promptly. 

BROOKLYN  COUPLING  CO. 
1S2  South  Street  New  York  City 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 

F'DRY  &  MACHINE  CO. 

I  MICHIGAN 


KALAMAZOO 


505  EAST  MAIN  ST, 


W.   &    L.   E.  GURLEY 

TROY.  NEW  YORK 

Manufacturers  of 

Civil    Engineers'    and    Surveyors' 

INSTRUMENTS 

Catalogue  and  detailed  information  on  request 


Equipment  for  Sale 

1 — No.  2  Foote  Continuous  Mixer,   Engine 

and  Boiler,  Al  condition 1250 

1 — 2000  lbs.  Pile  Hammer,  new 25 

1 — Nipper  Block  for  above  Hammer,  new, 

never  used 10 

8 — No.  2  Wheeled  Scrapers,  fair  condition, 

will  do  a  lot  of  work  yet.  each 10 

1 — Light  Road  Grader,  Al  condition 60 

6 — Fresno  Scrapers,  new.  used  one  week,  each.  7 
700  ft.  2"  Manila  Rope,  new,  used  on  one  job. .  40 
1 — Single  and  1  Double  Hartz  Steel  Blocks 

for  2"  rope,  both 15 

2 — Hose  Power  in  good  condition,  each 25 

5 — Dump  Carts,  good  and  stout,  Al  condi- 
tion, each 20 

1- — Lot  of  1"  Wire  Guys,  galvanized,  5  cents  per  ft. 

3 — Derrick  Crabs,  each S    5 

1 — 35  H.  P.  Engine  in  good  condition 175 

Address  Box  133,  DELPHI,  IND. 


The  Cincinnati 
Frog  &  Switch  Co. 

CINCINNATI,  OHIO 

Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,  Plantations. 


CROSSINGS 

SWITCHES,  FROGS,  STANDS 
AND  PORTABLE  TRACK  for 

all  weights  of  rail  for  Quarries, 
Mines,  Coal  Tipples,  Industrial 
Plants  and  Contractor s'  use 


CAT.\LOGrE  AND  PRICES  UPOX  REQL'EST 

THE  INDIANAPOLIS   SWITCH  &   FROG  CO. 

SPRINGFIELD.  OHIO 
New  York  Office.  29  Broadway     J.  A.  FOULKS,  Rep. 
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RAII-S  -  RAI1.S-  FRAIL.S 


1 


We  have  in  stock  and  can  make  prompt 
shipment  of  all  weights  of  No.  1  relaying  rails 
and    angle    bars.      Subject    to    inspection. 


THE    HYMAN .  MICHAELS   CO..    Chicago.  HI. 

Successors  to  BLOCK-POLLAK  IRON  CO.,  Chicago 
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Motor  Trucks  for  Contractors'  Use. 

We  give  considerable  space  in  this  issue  to 
illustrations  of  motor  trucks  for  contractors' 
use.  The  motor  truck  is  destined  to  replace 
horses  for  hauling  in  many  kinds  of  contract 
work.  This  fact  is.  we  believe,  as  certain  as 
it  is  doubtful  tliat  the  substitution  will  he  im- 
mediate or  sudden,  as  motor  enthusiasts  have 
asserted.  If  for  no  other  reason,  the  contrac- 
tor will  proceed  slowly  because  he  is  doubtful 
of  his  ability  to  buy  wisely.  He  knows  by 
e.xperience  how,  or  at  least  feels  certain  of 
his  qualification  to  select  teams  and  wagons 
suited  to  his  purposes.  Of  motor  trucks  he 
knows  little,  and  with  perhaps  a  hundred 
makes  ti)  choose  from  and  a  score  or  more 
of  sizes  and  types,  he  feels  that  his  opportu- 
nities for  gi^ng  astray  are  too  wide  to  war- 
rant any  lack  of  caution.  This  is  not  the 
only  reason,  nor  is  it  perhaps  the  main  rea- 
son why  the  motor  truck  will  not  take  sudden 
prominence  in  contract  work,  but  it  is  a  rea- 
son which  supports  the  point  we  wish  to  make 
here:  The  education  of  the  contractor  in 
regard  to  the  essential  construction  and  oper- 
ating requisites  of  a  successful  contractor's 
motor  truck. 

We  do  not  propose  at  this  time  to  discuss 
these  requisites,  but  as  an  illustration  of  our 
meaning  we  may  cite  the  necessity  of  the  con- 
tractor having  a  clear  understanding  of  the 
importance  of  keeping  a  truck  continuously 
working.  The  charges  per  day  on  a  motor 
truck  are  greater  than  on  a  team  and  wagon, 
but  the  truck  will  make  more  trips  and  carry 
a  greater  load  per  trip  than  will  the  team 
and  herein  alone  is  its  economy.  If  one  is 
excavating  earth  or  consuming  cement  and 
gravel  no  faster  than  a  team  can  haul  either. 
•hen  without  question  team  transportation  is 
cheaper  than  motor  truck  transportation,  but 
if  one  is  doing  either  of  the  things  named 
faster  than  several  teams  can  do  the  hauling 
then  the  motor  truck  surpasses  the  teams  as 
an  economic  method  of  transportation.  This 
is  equivalent  to  saying  that  quick  loading  and 
unloading  are  essential  requisites  to  the  eco- 
monic  use  of  motor  trucks,  as  well  as  suffi- 
cient quantity  of  work  to  keep  them  busy.  If 
the  contractor  does  not  fully  appreciate  this 
truth  which  we  have  outlined,  his  successful 
use  of  a  motor  truck  will  be  'endangered,  and 
since  his  experience  witli  team  hauling  is  the 
only  precedent  he  has  to  reason  from,  he  is 
likely  not  to  appreciate  it. 

The  education  of  the  contractor  to  an  un- 
^derstanding  of  the  requisites  of  sound  inotor 
itruck  design  and  construction  and  of  the 
J"equisites  of  economic  truck  operation  is  one 
fcf  the  ."irst  essential  tasks  toward  securing  a 


.iii-iKi.ii  iiNi.  Lii  lii'iiii  irucks  for  conlriiclors 
hauling.  In  a  general  way.  we  believe,  manu- 
facturers appreciate  this.  They  have  not  as 
a  body,  however,  done  all  that  they  might 
wisely  have  done  to  materialize  their  beliefs 
into  works.  Of  all  the  literature  put  forth 
on  motor  truck  development  and  accomplish- 
ment we  have  found  very  little  that  takes  a 
grip  on  the  contractor,  and  first  and  last  a 
great  volume  of  this  literature  passes  under 
our  eye.  Doubtless  considerable  work  is  done 
that  is  never  brought  to  the  surface  by  pub- 
lication, but  the  material  evidence  of  this 
work  is  not  strong.  There  are  reams  of 
printed  matter  on  commercial  motor  vehicles 
directed  to  the  merchandiser  but  almost  none 
directed  to  the  contractor.  In  this  matter 
directed  to  the  merchandiser  there  are  many 
data  which  the  contractor  can  use  but  the 
directness  of  their  application  is  not  readily 
apparent  to  him. 

The  article  which  we  publish  on  another 
page  of  this  issue  indicates  clearly  that  the 
contractor  has  not  been  overlooked  by  the 
manufacturer  of  motor  trucks.  Indeed,  it  will 
surpri.^e  most  contractors,  we  imagine,  to 
learn  how  much  the  manufacturer  has  docie. 
The  article  indicates  clearly  too  by  the  ex- 
amples given  of  contractors'  use  of  motor 
trucks  that  these  machines  have  a  distinctly 
useful  place  in  contractors'  plant.  In  suc- 
ceeding issues  we  shall  publish  other  exam- 
ples of  contractors"  motor  truck  work.  We 
shall  also  from  time  to  time  describe  and 
illustrate  in  some  detail  the  design  and  con- 
structional features  of  selected  makes  and 
types  of  contractors'  motor  trucks.  'VVe  be- 
lieve that  a  study  of  these  article  by  con- 
tractors will  bo  of  value  to  them. 


Further    Evidence   of    the    Neglect    of 

Sewage  Disposal  Plants. 

We  have  commented  repeatedly  on  the  in- 
efficient operation  of  small  sewage  disposal 
plants  due  to  neglectfulness  on  the  part  of 
municipalities.  In  this  issue  we  have  two 
articles  bearing  directly  on  this  point.  One 
article  states  the  specific  problem  arising  from 
the  failure  of  one  of  these  small  plants.  The 
chemical  analyses  of  the  effluent  of  this  plant, 
at  different  times,  are  given.  The  other 
article  is  an  excellent  summary  of  the  factors 
which  lead  to  the  misuse  of  sewage  plants. 
It  is  written  by  a  man  who  has  had  wide 
experience  in  designing  sewage  purification 
plants  in  many  cities  in  the  Middle  West,  espe- 
cially in  Missouri,  Kansas  and  Oklahoma.  Mr. 
Smith  has  forined  his  opinion  of  the  best 
stand  for  engineers  to  take  oil  this  question, 
from   his   direct  observation   of   conditions   as 
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tiicy  arc.  Ilic  reader  will  iioi  lail  lo  observe 
that  he  considers  state  control  of  these  plants 
essential  to  efficient  operation.  Mr.  Pearse 
also  urges  the  imperative  need  of  stale  inspec- 
tion of  operating  conditions  and  results.  In 
the  study  and  discussion  of  such  subjects  as 
this  a  state  engineering  society  is  fulfilling  its 
highest  function,  and  is  rendering  a  service 
of  great  value  to  the  citizens  of  the  state. 


Land    Reclamation  hy   Pumping ;   En- 
gineering Efficiency. 

The  growin.g  importance  in  drainage  work 
of  the  services  of  the  mechanical  engineer  was 
discussed  hy  Mr.  John  J.  Harman  in  our  issue 
of  last  week,  and  this  week  we  publish  an- 
other article  which  illustrates  this  same  fact. 
Drainage  by  pumping  is  quite  :is  much  a  me- 
chanical engineering  problem  as  it  is  a  civil 
engineering  problem.  We  believe  that  we  are 
not  much  in  error  in  making  this  statement, 
and  as  time  goes  on  land  reclamation  by  pump- 
ing will  he  more  common.  Large  areas  of 
river  bottom  lands  and  tidal  marsh  lands 
cannot  he  drained  at  all  and  other  large  areas' 
can  he  drained  only  in  part  hy  gravity  sluices. 
Pumping  is  absolutely  essential  in  much  of 
the  possible  land  reclamation  of  the  future, 
and  studies  of  pumping  plant  design  and  pump 
efficiency  are  mechanical  engineering  prob- 
lems. They  are  moreover  mechanical  engi- 
neering problems  of  a  new  sort,  because  of 
the  peculiar  characteristics  of  drainage 
hydraulics. 

Drainage  pumping  is  not  in  its  entirety  a 
backward  art.  It  has  been  practiced  with  a 
fair  measure  of  engineering  skill  in  Holland 
and  in  the  English  fenlands  for  many  years. 
.\  study  of  the  pumping  plants  that  have  suc- 
ceeded one  another  in  these  European  works 
shows  that  they  have  each  been  a  fair  ex- 
ample of  the  best  practice  at  the  time  in 
pumping  engineering.  Neither  have  we  in 
general  much  to  be  ashamed  of  in  .\nierica. 
It  is  true  that  the  highest  development  in 
drainage  pumping  work  has  been  largely  the 
labor  of  a  few  engineers,  but  also  the  demand 
for  land  reclamation  by  pumping  has  been  so 
small  that  it  has  required  the  work  of  only  a 
few  engineers  to  meet  it.  The  intention  of 
the  foregoing  statements  is  not  to  indicate  that 
close  perfection  has  been  reached  in  the  en- 
gineering of  draniage  pumping,  but  that  drain- 
age pumping  engineering  as  exemplified  by  its 
best  practitioners  does  not  rank  greatly  in- 
ferior to  the  standards  of  pumping  engineer- 
ing in  general. 

Drainage  hy  pumping  was  first  practiced  ex- 
tensively in  this  country  in  the  lowlands  culti- 
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vated  for  sugar  cane  along  the  Gulf  roas'_. 
The  crudity  of  the  punipir.g  macliiuery  being 
used  is  a  subject  of  comment  by  engineers. 
It  is  crude  in  many  and  perhaps  the  ma- 
jority of.  but  not  in  ail  cases,  but  it  is  crude 
only  in  the  measure  that  most  examples  of 
land  reclamation  of  earlier  days  in  this  coun- 
try are  crude.  For  illustration,  of  the  various 
examples  of  tidal  marsh  reclamation  which 
we  began  to  describe  in  our  issue  of  June 
24,  none  is  not  in  a  degree  crude  as  a  drain- 
age engmeering  work.  Drainage  pumping  en- 
gineering practice  can  be  judged  from  mod- 
ern engineering  standpoints  only  on  its  record 
of  at  most  the  last  ten  years.  Laud  -reclama- 
tion  by   pumping  in  the   Illinois   river  and   in 


the  middle  Mississippi  river  valleys  practi- 
cally did  not  exist  prior  to  1900.  Since  that 
lime  recent  iigures  show  that  reclamation  by 
pumping  projects  aggregating  an  area  of  230,- 
iiOO  acres  have  been  completed,  or  put  under 
construction.  There  are  few  of  these  projects 
that  do  not  rank  fairly  well  as  engineering 
works,  and  some  of  them  we  believe,  may  he 
ranked   as   model   engineering   works. 

The  contention  made  in  what  has  been  said 
is  that  general  practice  in  ilrainage  by  pump- 
ing is  not  wholly  in  the  backward  state  that 
certain  recent  off-hand  critics  have  placed  it. 
There  is  unquestionably  much  yet  to  be 
learned  and  many  problems  yet  to  be  solved, 
and    these    are    indicated    better    in    our      last 


week's  issue  by  Mr.  Harman  and  again  in  this 
week's  issue  by  Prof.  Woodward  than  any 
necessarily  brief  statement  here  can  indi- 
cate them.  Both  of  these  papers  do  much 
toward  assembling  scattered  data  and 
the  records  now  being  kept  of  recent  plants 
will  have  supplied  in  a  few  years  many  of 
the  data  now  lacking.  In  conclusion  we  be- 
lieve that  only  a  beginning  of  the  ultimate  de- 
velopment of  land  reclamation  by  pumping 
has  been  made  in  the  work  so  far  done.  Hard- 
ly a  guess  can  be  made  of  the  area  of  river 
bottom  and  tidal  marsh  land  that  is  reclaim- 
able  by  this  method,  but  only  a  superficial  ex- 
amination is  needed  tn  show  that  it  is  a  ver\ 
large   area. 


The    Reinforced    Concrete    Viaduct    at 
Gilbert  Avenue,  Cincinnati. 

Contributed  by  Frank  L.  Raschig,  Assistant  En- 
gineer,   Departnient   of   Public   Service, 
Cincinnati,  Ohio. 

The  first  complete  plans  for  a  structure  for 
the  extension  of  Gilbert  Ave.  to  Broadway, 
Cincinnati,  O.,  were  made  in  the  year  1892. 
No  doubt  the  question  of  building  "this  struc- 
ture was  investigated  several  years  before  this 
so  that  the  project  is  at  least  20  years  old. 
The    direction    of    this    improvement    and   the 


mated,  the  whole,  including  damages,  amount- 
ing to  $430,000,  leaving  only  $120,000  with 
which  to  build  the  structure,  an  amount  en- 
tirely insufficient.  This  delayed  the  construc- 
tion of  the  viaduct  until  more  bonds  could  be 
issued.  The  city  had  almost  reached  its  limit 
for  issuing  bonds  and  it  was  not  until  the 
spring  of  this  year  that  the  iieccss,-nw  funds 
were  provided,  when  $2,''iO,000  wortli  of  addi- 
tional bonds  were  issued. 

In   190(5  considerable  opposition  to  the  loca- 
tion  of   the  viaduct   as  proposed   was  cncoun- 


where  the  viaduct  is  being  built  the  arches 
would  not  show  to  advantage  as  they  would  be 
close  to  the  ground  and,  being  surrounded  by 
buildings,  the  whole  structure  would  not  be 
seen  at  one  time.  .\  bridge  of  several  arch 
spans  appears  to  the  best  advantage  when  the, 
whole  structure  can  be  viewed  at  a  distance. 
With  short  spans,  several  can  be  viewed  at 
once  from  a  short  distance,  giving  in  them- 
selves an  idea  of  completeness.  Besides  it  is 
not  necessary  in  this  locality  to  use  long  spans 
except  -over  Eggleston  .A.ve.,  as  it  would  be  over 
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Fig.   1 — General   Plan   and   Sections  of    Gilbert   Ave.   Viaduct,   Cincinnati,   O. 


ground  to  be  occupied  by  it  was  the  same  as 
it  is  today,  although  an  attempt  was  made  later 
to  have  the  line  of  the  viaduct  changed.  The 
first  plans  above  mentioned  were  for  steel 
plate  girder  construction,  with  buckle  plate 
floor.  It  was  to  be  75  ft.  wide  over  all,  with  a 
roadway  50  ft.  wide  and  two  sidewalks  each 
12  ft.  G  ins.  wide.  No  provisions  were  made 
for  street  cars.  The  roadway  was  to  be  paved 
with  granite  resting  on  a  base  of  bituminous 
concrete. 

The  next  plan  was  made  in  1906  and  was 
adopted  in  1907,  and  on  this  plan  the  property 
necessary  for  the  structure  was  condemned. 
The  structure  was  a  steel  structure ;  the  via- 
duct proper  consisting  of  six  deck  arches  of 
120  ft.  span.  The  structure  was  to  be  79  ft. 
Wz  ins.  wide  over  all  with  a  roadway  of  57 
ft.  .3V4  ins.  wide,  and  two  sidewalks  each  10  ft, 
3  ins.  wide. 

Bonds  were  issued  to  the  amount  of  $550,000 
to  defray  the  cost  of  construction  and  for  the 
purchase  of  the  necessary  property.  The  esti- 
mated cost  of  the  structure  was  $280,000  and 
for  the  property  $270,000.  The  final  cost  of 
the  property  was  a  great  deal  more  than  esti- 


tered  from  a  firm  whose  entire  plant  was  to 
be  appropriated.  This  firm  employed  an  engi- 
neer to  make  plans  for  another  structure  lo- 
cated where  it  would  not  interfere  with  its 
plant.  The  plan  submitted  was  considered  to 
be  not  nearly  so  good,  both  as  to  location  and 
structurally,  as  the  plan  adopted  and  the  orig- 
inal plan  was  therefore  adhered  to. 

While  waiting  for  the  necessary  funds  to 
be  provided,  it  was  deemed  advisable  to  sub- 
stitute a  reinforced  concrete  structure  for  the 
steel  structure  adopted.  Accordingly  in  1909 
plans  were  commenced  for  this  kind  of  struc- 
ture following  the  lines  of  the  structure  adopt- 
ed in  1906;  the  viaduct  proper  consisting  of  six 
reinforced  concrete  arches,  with  roadway  over 
them  of  column,  beam  and  slab  construction  of 
reinforced  concrete.  This  plan  was  later  aban- 
doned and  new  plans  were  made  which  are 
now   being   followed. 

The  structure  being  built  is  strictly  a  viaduct 
consisting  of  short  spans  of  column,  girder 
and  beam  construction  rather  than  a  bridge  of 
several  long  arch  spans. ,  This  type  was  adopt- 
ed in  preference  to  the  other  for  two  princi- 
pal reasons.     It  was  thought  that  in  the  locality 


a  stream  or  deep  valley.  The  second  reason  for 
using  the  viaduct  construction  was  that  it  was 
thought  that  the  cost  would  be  a  great  deal 
less  and  this  has  since  been  borne  out  by  the 
low  bids  received.  There  was  a  great  saving 
in  the  foundation  work,  as  the  dead  weight  of 
the  structure  as  planned  is  about  half  the 
weight  of  the  arch  construction  and  in  a  place 
like  this  where  piling  is  required,  the  cost 
would  be  very  much  reduced.  The  quantity 
of  concrete  is  also  about  half  the  amount  re- 
quired in  the  arch  type  and  the  simplicity  of 
construction,  which  is  somewhat  on  the  order 
of  building  work,  makes  it  familiar  to  all  local 
builders. 

The  viaduct  extends  from  the  intersection  oi 
East  Court  St.  and  Gilbert  .Ave.  in  a  direct 
line  with  the  present  Gilbert  Ave.  to  Eighth 
and  Eggleston  Aves.  The  structure  at  this 
point  makes  an  angle  of  47°  with  the  first  de- 
scribed portion  and  extends  along  the  south 
side   of   Eighth   Ave.   to    Broadway. 

The  total  length  of  the  improvement  is  about 
1,200  ft, ;  the  viaduct  proper  being  1,036  ft. 
long.      There   will   be   a    short   earthwork  ap- 
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proach   at  each   end  between    • 
crete  relaining  walls. 

The  viaduct  consists  in  gci:  : 
spans,    of    reinforced     concrete 
The  span  over  Eggleston  Ave. 


•d    con- 


..    -.     30     ft. 

construction. 

is  100  ft.  and 

consists  of   si.K  plate  girders  encased   in   con- 


It  wa~  p.:!TnKii  -.o  .upp,  rt  siie  entire  struc- 
ture .in  CM,K-r..tc  (,ilf<.  Inii  ir.:.ui  row  L'3  to  East 
t-ourt  .vt.  pilin..;  was  abaiid.Mied,  the  length  of 
the  piles  here  obtainrd  licin-.j  only  0  or  7  ft. 
1-roni  this  row  to  Gilbert  .\ve.  'the  footings 
rest  on  .sli.iK-.     The  nia:<iniiini  estimated  load 


Fig.   2 — Cross    Section   of   30-ft.   Spans    Showing   Columns,   Gilbert  Ave.   Viaduct. 


crete.  The  structure  is  80  ft.  wide  over  all, 
with  roadwa^  58  ft.  wide  and  sidewalks  on 
each  side  11  ft.  wide.  The  roadway  will  be 
paved  with  wood  blocks.  Double  tracks  for 
street  cars  are  provided  with  trolley  wire  posts 
in  the  middle  of  the  roadway.  The  structure 
will  be  illuminated  by  Tungsten  lamps  in  clus- 
ters of  five  lamps  supported  on  concrete  lamp 
posts.  The  clusters  will  be  60  ft.  apart  on  each 
side  of  die  viaduct  in  the  railing. 

Commencing  at  the  Gilbert  Ave.  end,  the  via- 
duct will  ascend  with  a  grade  of  2.5  per  cent 
.  to  a  point  about  60  ft.   from  Eggleston  Ave., 
where  the  grade  will  change  to  1.557  per  cent 
ascending.     Over   Eggleston   Ave.    the    grade 
will  be  1  per  cent,  ascending,  and  at  the  bend 
in  the  viaduct  the  grade  will  be  level.     From 
the  bend   the   grade   will   be    1.7  per  cent   de- 
scending   for   32.5    ft.   and     from     thence     to 
'  Broadway   the   grade   will   be   3  per   cent   de- 
;  scending.     At  Broadway  the  roadway  will  be 
I  widened  and   it   is   proposed  to    purchase   the 
property   at   the    southwest    corner   of    Eighth 
[and  Broadway  still   further  to   widen  the  ap- 
proach.    The  structure  at  its  highest  point  at 
Eggleston  Ave.  will  be  32  ft.  above  the  street. 
giving  a  minimum  clearance  under  the  girders 
'of  21  ft. 

'     The  ground  in  the  vicinity  is  an  old  fill;  the 

I  deepest  portion  being  on  the  west  side  of  Eg- 

Igleston  .\ve.  where  llie  depth  is  about  58  ft. 

'From    Eggleston    Ave.    toward   both    ends    of 

the  viaduct  the  fill  gradually  runs  out.     Duck 

I  Creek  originally  ran  through  the  deepest  part 

of  the  valley.  '  The   material,  making   up   the 

fill   is   much   better   than   at   first    thought   as 

shown  by  the  excavations  recently  made.    The 

fill  was  supposed  to  be  made  up  of  all  kinds 

of  debris,  but  perhaps  only  10  or  12  ft.  are  of 

this  class  of  material,  the  remainder  being  soil 

of  various  kinds  having  been  in  place  perhaps 

over  40  vears. 


load 
live 


to  be  carried  by  one  pile  is  27.5  tons.  th( 
consisting  of  the  dead  load  and  the  fu 
load  from  the  structure.  Considering  the  dead 
load  only,  the  maximum  load  per  pile  is  22 
tons.    The  piles  are  to  be  driven  to  a  penetra- 


designed  to  give  a  bearing  of  3  tons  per  sq. 
ft.,  dead  load  and  full  live  load. 

Crossing  the  line  of  the  viaduct  at  Culvert 
St.  10  ft.  from  the  surface,  is  an  uld  stone 
sewer.  This  sewer  will  be  filled  with  con- 
crete for  50  ft.  on  each  side  of  the  structure, 
with  the  exception  of  a  3- ft.  circular  section  in 
the  bottom  to  allow  for  any  drainage  that  still 
comes  through  the  sewer.  This  filling  of  con- 
crete will  prevent  any  cave-in  that  might  occur 
and  no  special  provision  will  have  to  be  made 
to  carry  the  footings  down  to  the  sewer.  The 
piles  will  be  driven  at  this  point  as  in  the  reg- 
ular construction  and  will  rest  on  the  sewer 
if  they  should  strike  it. 

.\n  interesting  method  was  used  to  fill  this 
sewer  with  concrete.  Vitrified  stoneware  pipe, 
3  ft.  ill  diameter,  was  first  laid  in  the  bottom 
of  the  sewer.  The  steel  shell  used  in  the  con- 
struction of  the  Simplex  piling  was  then  driven 
from  the  surface  through  the  top  of  the  sewer-* 
and  through  this  shell  the  concrete  was  poured, 
filling  the  remainder  of  the  sewer  not  occu- 
pied by  the  vitrified  pipe.  The  concrete  used 
was  a  lean  mi.tture  consisting  of  1  part  Port- 
land cement,  3V6  parts  sand  and  7  parts  stone 
of  1-in.  size  and  under. 

'  The  piles  are  to  be  spaced  3  ft.  apart  on  cen- 
ters. On  top  of  the  piles  and  encasing  them 
for  the  top  foot  of  their  length  is  to  be  placed 
a  reinforced  concrete  footing  or  cap  3  ft. 
thick.  On  this  footing  is  to  be  constructed  a 
pier  extending  about  18  ins.  above  tlie  ground. 
On  top  of  this  pier  the  columns  of  the  super- 
structure are   to  be   built. 

As  stated  before  the  greatest  part  of  the 
viaduct  is  made  up  of  30-ft.  spans.  Each  span 
is  to  be  supported  by  a  row  of  four  columns, 
the  two  interior  columns  being  24  ins.  sauare 
and  the  two  e.xterior  columns  being  22  ins. 
square.  The  columns  are  to  be  reinforced 
with  eight  round  bars  and  with  square  hoops 
(i  ins.  apart.  Between  the  columns  are  what 
we  might  call  "arched  girders."  These  girders 
extend  along  the  columns  as  a  kind  of  wing 
down  to  the  piers.  These  girders  were  de- 
signed as  straight  and  rectangular  beams,  no 
account  being  taken  of  the  arch  and  of  the 
slab  adjacent  to  the  beam.  They  are  to  be 
reinforced  with  square  twisted  bars,  half  of 
them  being  bent  up  over  the  supports.  Two 
bars  are  to  be  placed  along  the  intrados  of  the 
arch,  %  in.  square  twisted  U-bars  or  stirrups 
doubled  or  four  strands  to  each  set  .are  to  be 
used  to  assist  the  concrete  in  taking  the  diag- 
onal tension.  The  roadway  is  to  be  supported 
by  ten  beams,  those  under  the  car  tracks  being 
12  ins.  x  40  ins.,  and  those  under  the  remaining 
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pjg.   3 Typical    Longitudinal    Girders    for      30-ft.  Spans,  Gilbert  Ave.  Viaduct. 


'/4  in.  under  the  drop 
falling    15    ft.,    which 


tion  of  not  more  than 

of   a   3,000-lb.   hammer 

would  give  a  safe  load  of  30  tons,  using  the 

Engineering  i\'eivs  formula  for  computing  the 

safe  load.    The  footings  resting  on  shale  were 


portion  of  the  roadway  being  12  ins.  x  32  ins. 
These  beams  are  to  be  reinforced  with  six 
square  twisted  bars,  three  of  them  to  be  bent 
up  over  the  supports,  two  in  the  first  eighth, 
and   one   in    the   second    eighth    of    t!ie    span 
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length  at  each  end.  Two  bars  are  to  be  placed 
in  the  top  of  the  beams  as  a  support  to  the 
U-bars  or  stirrups,  no  steel  being  needed  for 
compression.  The  concrete  is  sufficient  to  take 
the  diagonal  tension,  but  double  5/16  in.  square 
U-bars  or  stirrups  are  to  be  placed  12  ins. 
apart.  The  roadway  beams  are  to  be  straight 
beams  except  at  the  ends  which  are  to  have 
a   curve  of  small  radius.     The  outside  beams 


40,000  lbs.,  capacity  120  persons  at  1.50  lbs.  each, 
making  a  total  weight  of  29  tons  or  a  load  of 
7,300  lbs.  on  each  wheel,  to  which  was  added 
25  per  cent  for  impact,  makin.g  a  total  load  per 
wheel  of  9,100  lbs. 

Interurban  Double  Truck  cars,  length  about 
45  ft.,  trucks  19  ft.  6  ins.  on  centers,  wheel 
base  4  ft.  6  ins.,  weight  of  cars  60,000  lbs.,  ca- 
pacity 140  persons  at  150  lbs.,  making  a  total 


maximum  end  shear  and  the  maximum  shear  at 
the  center  under  the  above  loadings  was  found 
and  the  shears  for  sections  between  the  center 
and  end  taken  as  varying  directly  between 
these. 

The  following  were  the  maximum  unit 
stresses  used  in  the  reinforced  concrete  design. 

Concrete  in  compression  (extreme  fibre 
stress)  in  slabs  and  beams  600  lbs.  per  sq.  ft.; 
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Fig.   4 — General    Details   of   100-ft.  Concrete   Encased    Plate    Girder   Span,   Gilbert   Ave.      Viaduct. 


under  the  sidewalks  are  to  have  curved  bot- 
toms, the  curve  being  a  circular  arc.  Curves 
of  small  radius  join  the  bottom  of  the  beam 
with  the  columns.  From  this  beam  cantilever 
brackets  spaced  7  ft.  6  ins.  apart  support  hall 
of  the  sidewalk.  The  outside  faces  of  the 
beams  are  to  have  panels  %  in.  deep. 

The  car  track  construction  is  to  be  con- 
structed independently  of  the  structural  work. 
a  depression  12  ins.  deep  being  left  in  the  cen- 
ter. .In  this  the  rails,  which  are  to  be  made 
of  the  grooved  girder  type  7  ins.  deep  and 
weighing  116  lbs.  per  yard,  are  to  be  laid  on 
Carnegie  steel  ties,  spaced  3  ft.  apart.  The 
tracks  are  to  be  bedded  in  concrete  ballast ; 
rails  to  be  60  ft.  long  and  to  have  joints  of 
continuous  type. 

The  roadway  slab  is  to  be  6  ins.  thick  and 
the  sidewalk  slab  5  ins.  thick,  including  a  1-in. 
wearing  surface  of  cement  mortar.  The  entire 
top  surface  of  the  roadway  slab  is  to  be  water- 
proofed with  4-ply  felt  laid  in  hot  tar.  Tlie 
roadway  is  to  be  paved  with  wood  block  laid 
according  to  the  city  standard  specifications. 

In  the  design  of  the  various  members  of  the 
reinforced  concrete  construction  the  following 
loadings  were  used :  Dead  loads,  wood  block, 
1  lbs.  per  sq.  ft.;  sand  cushion,  10  lbs.  per  sq. 
ft. ;  concrete  including  steel,  150  lbs.  per  cubic 
ft.  For  slabs  in  the  roadway  a  live  load  of 
600  lbs.  per  sq.  ft.  uniformly  distributed  was 
used,  for  sidewalk  slabs  100  lbs.  per  sq.  ft.  To 
determine  tlie  maximum  moment  to  be  used  in 
the  design  of  the  beams  under  the  tracks  the 
maximum  moment  produced  by  eacli  of  the 
following  cars,  using  two  cars  en  train,  were 
found  : 

Cincinnati  Traction  Company  single  truck 
cars,  length  2  ft.,  wheel  base  7  ft.,  weight  of 
cars  27,300  lbs. ;  capacity,  95  persons  at  150  lbs., 
each  making  a  total  weight  of  21  tons  or  a 
load  of  10,500  lbs.  on  each  wheel,  to  which  was 
added  25  per  cent  for  impact,  making  a  total 
load  per  wheel  of  13,000  lbs. 

Cincinnati  Traction  Company  double  truck 
car,  length  about  42  ft.,  trucks  17  ft..  0  nis.  on 
centers,  wheel  base  4  ft.  6  ins.,  weight  of  cars 


weight  of  40.5  tons  or  a  load  of  10,000  lbs.  on 
each  wheel,  to  which  was  added  25  per  cent 
for  impact,  making  a  total  load  per  wheel  of 
12,500  lbs. 

Interurban  Express  Car  (double  truck), 
length  about  50  ft.,  trucks  33  ft.  on  centers, 
wheel  base  7  ft.,  total  weight  loaded  50  tons; 
load  per  wheel  13,300  lbs.,  with  25  per  cent 
impact,  making  a  total  of  16,600  lbs.  per  wheel. 

A  20-ton  road  roller  with  front  and  rear 
rollers  11   ft.  apart  was  also  investigated.     Of 


in  girders  700  lbs.  per  sq.  in. ;  direct  compres- 
sion in  columns,  inside  columns  500  lbs.  per  sq. 
in.,  outside  columns  40  lbs.  per  sq.  in. ;  con- 
crete in  shear  in  the  ordinary  sense  150  lbs.  per 
sq.  in.,  diagonal  tension  65  lbs.  per  sq.  in. 

These  values  were  never  exceeded  except  in 
one  case.  In  fact,  nearly  all  the  stresses  are 
well  below  these  limits,  the  stress  in  the  steel 
in  the  track  beams  being  16,000  lbs.  per  sq.  in. 
The  case  mentioned  above  as  exceeding  the 
limits  w'as  for  the  stress  in  the  steel  in  track 


-WooddlocH 


,  Sonrf  Ci'shion 


fyp-yf^-%r^->~.fT-=^^^^^]^^fyy^^ 


r'  3h'b  13  Iv^Q      Exoon5iDn  Joint 


f:.|;^^4^.^R6?4--i--^'--!----!----^'''  < 


I  stab  Id  long  A 


( — 
fc 


'  r"-  .Iv  *-'.■'' . 


T"  T    '^Mmmmm — 

,1,     ,     I  .ti:i^K;:.;.-y.>:a::jy^ 


cam 


««5«a»!»»!«5a!5««»»««l|»»«>aM»«W«nfM«!5»lt»»t»«S»» 


■'■'y'y  I'-rT'Tr'  f'l'     J" 


•-/•;-"'";'" -^r'TiTf 


5.i|-f>^ni'flatH,.  I     i    i    i    !    i 

"-■■i^f- 'i5<;iivy>^Jl  /^^ Sv pari, 

4  iSqTivBars 

3"    " 

i_^lf!o^-'f  ,^j'iS Plate  !  Finish \_ 


ri'i  CopDsr  Ftate  ^r.-' 


«;-('*  i  fSqJwBar 
''■f'jdo!ts-ldlong 


-IS-'HB-' 


'^V^ 


i^--.V 


Slob 


'.'■pi!  of  Expansion  Joint  in  3idewalK 


^-■ld-"'-l8-^  EngVContg 


Secticnin  Roodtvoy 

Fig.  5*-Details  of   Expansion   Joints,  Gilbert   Ave.   Viaduct. 


the  above,  two  50-ton  Interurban  express  cars 
en  train  gave  the  greatest  moment. 

For  the  roadway  beams  on  each  side  of  the 
track  beams  a  20-ton  road  roller  with  25  per 
cent  added  for  impact  gave  a  greater  moment 
than  a  live  load  of  150  lbs.  per  sq.  ft.  uni- 
formly distributed  over  the  whole  span. 

In  finding  the  shear  at  various  sections  the 


beams  under  the  supposition  that  a  100-ton  car 
was  moving  over  the  structure.  In  this  case 
the  stress  in  the  steel  would  be  19,000  lbs.,  still 
a  safe  value.  A  car  of  this  weight  will  prob- 
ably never  pass  over  this  structure. 

The  slabs  were  designed  as  continuous  over 
supports.  The  beams  were  designed  as  T- 
beams,  the  slabs  taking  the  entiri;  compression. 
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Account  of  the  continuous  action  of  the 
beams  was  taken  for  the  dead  load  only. 
Girders  were  designed  as  rectangular  beams, 
no  account  being  taken  of  the  adjacent  slabs. 

The  structure  at  the  expansion  joints  is  split 
from  the  top  of  the  piers,  leaving  a  3-in.  space, 
giving  a  double  row  of  columns  and  girders, 


minimum.      Tlieie  will   be  an  ex- 
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pansion  jomt  at  <ach  end  of  the  girders 
i  he  girders  under  the  roadwa.v  will  be  8  ft 
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entirely  separating  the  two  adjacent  portions 
of  the  structure.  These  joints  are  about  200 
ft.  apart.  This  really  makes  the  viaduct  con- 
sist of  a  number  of  independent  structures 
each  about  200  ft.  long. 

The  long  span  over  Eggleston  Ave.,  which 
is  100  ft.,  was  made  necessary  on  account  of 
the  number  of  sewers,  w-ater  pipes,  conduits, 
the  canal  raceway,  in  the  street,  which  would 
be  difficult  to  avoid  not  to  speak  of  a  possible 
danger  of  washout  in  case  of  a  break. 

This  portion  of  the  viaduct  will  consist  of 
six  steel  deckjjlate  girders  entirely  encased  in 
concrete.  Holes  are  to  be  punched  in  the  stif- 
fener  angles  through  which  reinforcing  bars 
will  be  drawn.  A  portion  of  the  sidewalks  is 
to  be  supported  by  steel  cantilever  brackets  riv- 
aled to  the  outside  girders.  The  girders  are  to 
De  braced  transversely  by  angle  struts,  laced, 
md  knee  braces  curved  to  a  circular  curve. 
These  struts  and  braces  are  also  to  be  en- 
:ased  in  concrete.  The  slab  of  the  roadway 
.vill  span  between  these    struts.     The    girders 


2  ins.  back  to  back  of  flange  angles,  while 
those  under  the  sidewalk  will  be  9  ft. 

The  girders  under  the  tracks  were  designed 
for  a  live  load  of  250  lbs.  per  sq.  ft.,  10  ft. 
wide  over  the  entire  span.  For  the  remainder 
of  the  roadway  150  lbs.  per  sq.  ft.  over  the 
entire  span  was  used,  and  for  the  sidewalks 
100  lbs.  per  sq.  ft.  Extreme  fibre  stress  used 
in  the  steel  was  16,000  lbs.  per  sq.  in.  in  ten- 
sion and  compression  on  the  net  area  in  both 
cases.  One-eighth  of  the  web  area  was  in- 
cluded in  the  flange  area.  Steel  in  shear  was 
taken  at  10,000  lbs.  per  sq.  in. 

The  ground  on  the  north  side  of  the  east 
approach  is  very  much  lower  than  on  the  south 
side.  The  viaduct  was  continued  ais  far  as 
possible  on  the  north  side,  while  for  a  third 
of  the  width  of  the  viaduct  on  the  south  a  fill 
is  to  be  made.  This  bill  is  to  be  supported  by 
retaining  walls  supported  between  the  columns. 
.A  separate  retaining  wall  is  to  be  built  along 
the  south  side  of  this  approach  to  retain  the 
high   ground   above.     The  stairways   on   each 


The  railing  is  to  be  constructed  in  steel  or 
sheet  iron  forms.  In  the  top  rail  is  to  be  placed 
a  3-in.  galvanized  iron  pipe  through  which  all 
electric  wires  are  to  be  drawn.  The  entire 
railing  will  be  built  of  concrete  consisting  of 
Portland  cement  and  light  gray  granite 
screenings  V*  in.  in  size  and  under,  with  dust 
removed.  The  surface  will  be  finished  by 
brushing  while  the  concrete  is  still  green. 

Lamp  posts  constructed  of  the  same  material 
as  the  railing  and  of  classical  design  will  be 
placed  on  the  posts  of  the  railing  60  ft.  apart. 
Each  post  will  have  a  cluster  of  five  Tungsten 
lamps  in  opalescent  globes ;  the  top  globe  being 
14  ins.  in  diameter.  Each  cluster  will  be 
controlled  by  a  separate  cutout  switch  at  the 
base  of  the  post. 

The  poles  supporting  the  trolley  wires  will 
be  of  ornamental  resign  and  will  be  placed 
in  the  center  of  the  roadway,  thereby  doing 
away  with  the  ugly  suspension  wires  across 
the  viaduct.  Wires  of  all  kinds  will  be  kept 
off  the  structure  and  from  crossing  over  it. 

The  expansion  joint  in  the  roadway  is  some- 
what diflferent  in  design  than  on  our  present 
viaducts.  Two  angles  will  be  bolted  down  to 
the  concrete  slab  19  ins.  apart  back  to  back 
and  filled  with  a  special  asphalt.  To  retain 
this  asphalt  a  heavy  bent  copper  plate  will 
be  placed  under  the  angles  and  bent  down 
into  the  opening.  A  joint  like  this  is  easily 
repaired,  the  city  having  its  own  asphalt  plant. 
In  the  sidewalks,  the  joint  will  consist  of  a 
plate  sliding  on  top  of  another  and  covering 
the  opening. 

The  corners  of  the  curbs  will  be  protected 
by  Wainwright  galvanized  iron  curb  bars  and 
will  be  held  in  the  concrete  by  bent  bars. 

The  entire  reinforced  concrete  work  will 
consist  of  concrete  composed  of  1  part  Port- 
land cement,  2  parts  sand  and  4  parts  stone. 

The  cement  used  for  both  substructure  and 
superstructure  will  be  "Lehigh"  cement  and 
will  he  thoroughly  tested  at  the  mills  before 
acceptance.  The  crushed  stone  will  be  that 
which  passes  through  a  1-in.  screen  with  the 
dust  screened  out.  Crushed  gravel  may  be 
used  if  50  per  cent  of  the  material  is  frac- 
tured. Wherever  surfaces  are  to  be  bush- 
hammered,  selected  crushed  quarry  stone  is  to 
be  used  and  will  contain  no  crushed  gravel  or 
crushed  boulders. 

Reinforcing  steel  is  to  be  made  by  the  open 
hearth  process  and  properties  must  conform  to 
the   following  limits : 

Structural  steel  is  to  conform  to  the  manu- 
facturers' standard   specifications. 

There  is  to  be  no  mortar  facing  but  all  tht 
outer  surfaces,  such  as  sides  of  columns,  sides 
and  bottoms  of  arched  cross  girders,  outside 
faces  of  the  outside  curved  beams,  brackets 
and  bottoms  of  sidewalk  slab,  are  to  be  bush- 
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Detail  of  Walls  No  1 3 10 1 1  fill 


Fig     7 — Typical     Retaining    Wall    Sections.    Gilbert    Ave.    Viaduct. 


.'ill  rest  on  cast  steel  shoes,  the  west  end  being 
xed  and  the  east  end  will  rest  on  rollers  un- 
er  the  shoes.  The  ends  of  each  girder  will 
e  supported  by  reinforced  concrete  columns 
I'lth  arches  between  them.  These  columns 
fill  be  3x4  ft.  The  bottoms  of  the  footings 
jesting  on  the  piles  will  be  IT  or  18  ft.  below 


side  of  the  viaduct  at  Eggleston  Ave.  are  to 
be  5  ft.  wide  in  the  clear  on  the  inside  of  the 
railings.  These  stairways  are  to  be  supported 
entirelv   independent  of  the  structure. 

The  railing  is  to  be  of  jnassivc  design,  be- 
ing 12  ins.  wide  at  the  top  with  posts  20  ins. 
square.      The    sides    will    be    deeply    paneled. 


hammered  with  a  pneumatic  tool.  A  draft  is 
to  be  left  in  all  corners  which  will  give  a  kind 
of  panel  effect.  No  special  treatment  is  to 
be  given  the  remaining  surfaces  except  to  re- 
move board  marks  and  rub  down  rough  places 
with  carborundum  bricks  and  then  given  a 
coal  of  neat  cement  paint. 
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The  work  is  to  be  divided  and  let  in  three  the  bids  were  opened.    This  method  of  bidding  ing  they  bid  on  was  Simplex  piling.     The  total 

contracts:  made  the  competition  very  keen  and  the  prices  amount  of  the  bid  was  $50,160,  or  $18,000  below 

rst.    The  substructure  work,  which  consists  were  low.     The  Engineer's  estimate  on  piling  the  Engineer's  estimate  due  to  the  low  bid  on 

of  the  piling,  footings  and  piers  for  columns  was  $1.25  per  lin.   ft.  and  the   following  were  piljng. 


and  for  retaining  walls  ;  2d,  the  superstructure  ; 
3d,  miscellaneous  street  work  necesary  at  the 


the  bids   received  on  various  kinds   of  piling.  The  prices  on  the  substructure  work  varied 

the  total  estimated  quantity  being  34,000  lin.  ft.       from  $149,999  to  $191,000 ;  eight  bids  being  sub- 
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Fig.   8 — General    Details   of   Stairway    Construction,   Gilbert   Ave.   Viaduct. 


entrances  of  the  viaduct,  sidewalk  work,  wood 
block  paving  on  the  structure,  etc.  Of  these 
the  substructure  and  superstructure  contracts 
have  been  awarded.  The  remainder  is  still  to 
be  let. 

The  chief  item  in  the  substructure  work  is 
the  concrete  piling  and  in  advertising  for  bids 
on  this  work  the  specifications  were  made  open 
allowing  the  contractor  to  bid  on  any  of  sev- 
eral types.  If  he  did  not  choose  to  bid  on  any 
of  these  types,  he  was  allowed  to  bid  on  any 
other  type  provided  the  bid  was  accompanied 
by  a  complete  specification  of  the  concrete  pile 
bid  on  and  meeting  the  guarantee  named  in  the 
specifications,  namely  :     That  the  piles  must  be 


Simplex     $0.83 

Peerless,    taper   without    .shell 0.85 

Peerless,  straight  with   reinforced  concrete 

shell    1.14 

Peerless,     taper    with    reinforced    concrete 

shell     1.26 

Peerless,   with  corrugated  iron  shell 1.20 

Raymond 1.26 

McArthur    pedestal    pile ."....  1.10 

Gilbreth,   corrugated,   and   Chenoweth 0.95 

Prices  for  concrete  in  footings  and  piers,  of 
which  tlie  estimated  quantity  was  1,800  cu.  yds., 
varied  from  $6  per  cubic  yard  to  $8  per  cubic 
yard.  Prices  for  excavation  for  footings,  of 
which  the  estimated  quantity  was  5,000  cu.  yds., 
were  from  50  cts.  to  75  cts.  per  cubic  yard. 
Reinforcing  steel  for   footings  and  piers,  esti- 
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mitted.  The  lowest  bidder  was  the  Kaps- 
Brehm  Co.,  of  Cincinnati,  Ohio,  and  they  were 
awarded  the  contract.  The  accepted  bid  of 
$144,999  was  $46,000  below  the  Engineer's  esti- 
mate, keen  competition  again  bringing  very 
low   prices. 

The  following  are  approximate  quantities  of 
various  classes  of  work  and  material  involved 
in  the  construction  of  the  superstructure: 

Concrete,    cu.   yds 6,000 

Forms,    sq.   ft 300,000 

Reinforcing  steel,    tons 450 

Structural  steel,  tons 240 

Bush-hammering,    sq.   ft ■ 90.000 

Street   railway  rails,    ties,    etc.,    tons 135 

Railing,   Iln.   ft 2,700 

Lamp   posts    44 
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Fig.   9 — Reinforced    Concrete    Railing,    Gilbert   Ave.  Viaduct. 
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able  to  sustain  a  load  of  45  tons  without  ex- 
ceeding a  settlement  of  %  in.,  the  load  having 
been  left  in  place  for  two  weeks. 

The  type  of  piling  to  be  used  was  to  be  se- 
lected bv  the  Director  of  Public  Service  after 


mated  at  80,000  lbs.,  brought  bids  from  2.4  cts. 
per  pound  to  3  cts.  per  pound. 

The  bid  accepted  was  the  lowest  bid  and 
submitted  by  the  Cranford  Construction  Co.  of 
Cincinnati,  Ohio,  and  Pittsburg,  Pa.     The  pil- 


The  amount  of  the  third  contract  is  not  ex- 
pected to  exceed  $50,000,  so  that  the  whole 
structure  complete  will  cost  about  $250,000,  or 
about  $2.60  per  square  foot,  a  very  low  cost 
indeed  for  a  structure  of  this  magnitude.  I 


February  7, 
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The  substructure  work  is  now  half  com- 
pleted; the  portion  between  Eggleston  Ave. 
and  East  Court  St.  being  in  place.  It  will  take 
about  two  months'  time  to  complete  the  re- 
mainder. The  whole  substructure  would  have 
been  almost  completed  at  the  present  time,  but 
some  of  the  occupants  of  the  condemned  build- 
ings on  Eighth  Ave.  between  Eggleston  and 
Broadway  were  so  slow  in  moving  out  that  tlie 
work  was  very  much  delayed. 

As  stated  before,  a  great  deal  of  driving  of 
piling  under  columns  in  the  portion  already 
built  was  abandoned  on  account  of  the  near- 
ness of  shale  to  the  surface.  Wherever  piles 
were  used  they  were  driven  to  the  shale,  very 
many  of  the  piles  being  driven  to  a  penetra- 
tion of  %  in.  on  the  last  blow  of  a  3,000-lb 
hammer  falling  15  ft. 

A  test  is  now  being  made  of  four  piles  load- 
ed with  180  tons,  but  the  test  has  not  pro 
gressed  far  enough  to  report  any  results.  Quite 
a  number  of  the  piling  has  been  excavated  for 
several  feet  and  all  have  been  in  good  shape. 

No  work  has  as  yet  been  done  on  the  super 
structure,  but  the  contractors  have  been  noti 
fied  to  proceed.  It  is  hoped  that  by  this  time 
next  year  this  structure  will  be  open  to  the 
public  and  that  the  citizens  of  Walnut  Hill? 
will  realize  their  desire  for  better  entrance 
to  their  suburb. 

Preliminary  Estimate  of  Portland  Cement 
Production  in  1911. — Complete  statistics  for 
tile  year  1;U1  wore  received  by  the  United 
States  Geological  Survey  during  the  month  of 
January  from  about  7  per  cent  of  the  Port- 
land.  cement  manufacturers  in  the  United 
States.  Based  on  these  returns,  an  estimate 
has  been  made  by  Ernest  F.  Burchard  of  the 
U.  S.  Geological  Survey  of  the  entire  output 
for  the  year.  It  is  believed  that  this  estimate 
is  within  2  per  cent  of  the  exact  quantity  of 
Portland  cement  manufactured  in  1911.  There 
was  apparently  a  slight  increase  in  the  pro- 
duction of  1911  over  that  of  1910,  amounting 
to  about  1,300,000  barrels,  approximately  77,- 
?!77,236  barrels  having  been  made  in  1911,  as 
compared  with  76,549,951  barrels  in  1910.  This 
represents  an  increase  of  only  1.7  per  cent  as 
compared  with  the  increase  of  17.7  per  cent 
that  occurred  in  1910  over  the  previous  year. 
The  figures  for  1910  and  1911  are  so  close  that 
when  complete  returns  are  received  possibly 
a  slight  decrease  in  production  may  be  shown. 
The  average  factory  price  per  barrel,  not  in- 
cluding packages,  was  86.7  cts.  in  1911,  as 
compared  with  89.1  cts.  in  1910  a  decrease  of 
'  '2.4  cts.  per  barrel,  or  2.68  per  cent.  An  at- 
tempt has  been  made  to  estimate  the  ship- 
ments of  cement  by  districts  for  1910  and 
'  1911,  but  with  regard  to  such  statistics  there 
are  fewer  data  and  the  figures  are  not  re- 
garded as  quite  so  accurate  as  those  of  pro- 
duction. \ineteen  hundred  and  eleven  was 
the  first  year  in  which  inquiries  have  been 
made  by  the  Survey  with  regard  to  stocks  on 
hand.  According  to  returns  received  there 
were  decreases  in  production  in  the  following 
districts :  Lehigh,  Kentucky  and  southern  In- 
diana and  in  the  great  plains  and  moimtain 
states.  The  increases  recorded  were  in  \ew 
York,  Ohio  and  western  Pennsylvania,  Mich- 
igan and  northeastern  Indiana,  Illinois  and 
^  northwestern  Indiana,  the  southeastern  states. 
Iowa  and  Missouri  and  in  the  Pacific  coast 
'  states.  Slightly  better  prices  were  realized  in 
the  Lehigh  district,  New  York,  and  on  the 
Pacific  coast,  but  in  Michigan  and  northeastern 
Indiana.  Illinois  and  northwestern  Indiana 
and  in  the  Great  Plains  and  mountain  states 
the  average  price  was  lower  than  in  1910.  but 
in  western  Pennsylvania  and  Ohio,  southern 
Indiana  and  Kentucky,  the  southeastern  states 
and  in  Iowa  and  Missouri  the  price  remained 
about  the  same. 


New  Water  Filtration  Plant  in  Canal 
-Zone  in  Service. — Water  from  the  new-  fil- 
tration plant  at  Agua  Clara  Reservoir, 
which  supplies  the  villages  of  Gatiin.  New 
Gatun,  and  Spillway,  was  turned  into  the 
mains  on  December  29  and  the  carts,  which 
had  been  delivering  distilled  water  to  the 
houses  for  drinking'^  and  domestic  purposes, 
were  dispensed  whh  on  January  S.  Water 
lor  all  purposes  is  now  drawn  directly  from 


tl.i  t.-ip-.  Ihc  Agua  Clara  tiltration  plant 
!5  the  hr.n  01  Its  kind  ..n  the  Isthmus,  be- 
ing distinguished  in.ni  those  previously 
oonstruote.j  principally  m  having  the  water 
pass  thr.nmli  the  tilter  hods  by  gravity,  in- 
ste.-i.l   1.1   uiulcr  aniticial   pressure. 

Civil  Service  Examination.— .\n  original 
entrance  exr.inination  i..r  .ircliiteclural  dralts- 
m.^ri.  position  lo  pay  JliKi  i„  $lj.-,  per  month, 
will  be  held  by  the  Civil  Si-rvice  B..:ir.l  of  the 
West   Chicay..    Park   (.'..iimiission   at   9  a.   m.. 
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10 — Reinforced    Concrete    Lamp    Pott, 
Gilbert   Ave.   Viaduct. 


Feb.  14.  1912.  The  duties  of  the  architectural 
draftsman  will  he  to  prepare  layouts  and 
sketches  of  park  buildings,  fences,  and  other 
simple  structures,  the  checking  of  architects' 
plans,  the  preparation  of  specifications  and 
estimates,  and  other  general  office  work  in  con- 
nection with  these.  .Application  blanks  may  be 
obtained  by  addressing  the  Civil  Service  Board 
of  the  West  Chicago  Park  Commissioners, 
Room  70t)  Wendell  Bank  Building,  .Madison 
St.  and  Ogden  .\ve..  or  by  applying  at  the 
fieldhouse  of  the  West  Side  Park  Playgrounds. 
All  applications  must  be  filed  in  the  office  of 
the  Board  before  5  o'clock  p.  m.  of  Feb.  13, 
1912. 


Proportioning    and    Mixing    Concrete. 

Contrlliut«l  by  Jtronie  Ooihian,  C  t;.,  loriiierlv 
Desl^nln^  Ensineer.  Trussed  Concrete  Steel 
Co..  Delroit,  Mich. 

The  series  of  articles  on  the  inspection  of 
concrete  work,  of  which  this  is  the  second, 
has  been  planned  in  opposition  to  the  general 
assumption  on  the  part  of  writers  that  stand- 
ards or  methods  of  construction  have  been 
long  ago  established  and  have  become  coin- 
iiioii  knowledge.  The  first  article  on  'Direc- 
tions and  Suggestions  for  the  Inspection  ot 
Concrete  Materials  "  appeared  in  this  journal 
for  Jan.  31,  1912.  The  following  article  re- 
lates to  the  proportioning  and  mi.>cing  of  con- 
crete. It  will  be  followed  by  articles  on  forms 
and  centering,  steel  reinforcement,  transport- 
ing and  placing  of  concrete,  finishing  concrete 
surfaces  and  waterproofing  concrete  work. 
Proportioning  Concrete. 

I. — GE.NEK.\I.     REIJIIREMEXTS. 

It  is  not  alone  sufficient,  in  connection  with 
the  selection  of  aggregate,  to  examine  the 
mineralogical  nature  of  the  aggregate  to  as- 
certain its  hardness  and  density  and  freedom 
Irom  loam  and  other  impurities  that  would 
detr.-ict  from  its  quality,  but  greater  and  more 
careful  attention  must  be  given  to  the  volume 
and  comparative  grading.  In  other  words, 
with  the  proper  materials  selected,  the  next 
step  is  to  properly  proportion  them  so  as  to 
produce  a  concrete  in  which  the  mortar  will 
lill  all  the  voids  and  when  rammed  in  place, 
free  mortar  will  Hush  to  the  surface.  Proper 
proportioning  is  very  important  for  reinforced 
concrete  so  as  to  give  the  uniformity  and 
homogeneity  which  cannot  be  obtained  with- 
out careful  attention  to  the  proportions  and 
grading  of   the  aggregates. 

Grading  of  Iggregatcs.—The  sand  should 
be  well  graded  from  coarse  to  fine,  the  coarse 
particles  predominating,  so  that  when  mixed 
with  the  cement  required  will  produce  a  dense 
and  compact  mortar.  The  coarse  particles 
should  not  exceed  V4  in.  in  diameter.  The 
advantage  of  grading  is  to  minimize  the  voids 
and  reduce  the  actual  surface  area  of  the 
aggregate  to  which  the  cement  must  adhere. 
This  advantage  applies  with  equal  emphasis 
to  the  larger  aggregate,  such  as  broken  stone 
or  gravel. 

Relation  of  Fine  and  Coarse  Aggregates. — 
As  stated  above,  the  fine  and  coarse  aggre- 
g:ate  should  be  used  in  such  relative  propor- 
tions as  will  insure  maximum  densitv.  In 
unimportant  work  it  is  sufficient  to  do  this  bv 
individual  judgment,  using  correspondingly 
higher  proportions  of  cement.  In  other  words, 
it  is  sufficiently  accurate  to  select  the  propor- 
tion of  cement  to  sand  which  will  give  the 
required  strength  to  the  concrete,  and  then' 
use  twice  as  much  gravel  or  broken  stone  as 
sand.  For  important  work,  these  proportions 
should  be  carefully  determined  by  density  ex- 
periments as  described  below,  and  the  sizing 
of  the  fine  and  coarse  aggregates  should  be 
uniformly  maintained,  or  the  proportions 
changed  to  meet  the  varying  sizes.  It  pays 
from  an  economic  standpoint  to  make  verv 
thorough  studies  of  the  materials  of  the  ag- 
gregate and  their  relative  proportions,  espe- 
cially for  important  structures.  If  the  gravel 
IS  used  without  screening,  it  should  be  exam- 
ined from  time  to  time,  and  in  case  its  com- 
position is  not  such  as  to  give  the  required 
proportions,  sand  or  broken  stone  .should  be 
added  as  may  be  necessarv.  .\s  a  rule,  the 
proportion  of  sand  to  gravel  of  broken  stone 
should  be  1 :2,  depending  upon  the  character 
of  material  used,  and  the  exact  proportion 
should  be  found  before  concreting  by  making 
a  small  test  beam.  This  allows  onlv  sufficient 
fine  material  to  grade  down  and  fill  the  voids 
of  the  coarser  grains. 

Relation  of  Cement  and  Aggregates.— The 
factor  that  determines  the  actual  strength  of 
concrete  is  most  correctly  the  strength  of  the 
mortar  or  binding  matrix,  and  accordingly 
the  greatest  care  must  be  taken  in  the  selec- 
tion of  the  sand  or  finer  aggregate,  to  con- 
tribute the  maximum  strength.  The  propor- 
tions of  cement  to  sand  and  stone  should  be 
chosen  after  a  very  careful  studv  of  the  local 
conditions   and    the   available   materials.      For 


reinforced  concrete  construction  a  density  pro- 
portion based  on  1  :t)  should  generally  be  used, 
i.  e.,  1  part  of  cement  to  a  total  of  i!  parts  of 
fine  and  coarse  aggregates  measured  sepa- 
rately. Since  cement  is  generally  the  most 
expensive  ingredient,  the  reduction  of  its 
quantity,  which  may  very  frequently  lie  made 
by  adjusting  the  proportions  of  the  aggre- 
gate so  as  to  use  less  cement  and  }et  produce 
a  concrete  with  the  same  density,  strength 
and  impermeability  is  of  the  \itmost  impor- 
tance. 

Determination  of  Amount  of  Cement  to  be 
Used  With  Aggregates. — .\  theoretical  cor- 
rect concrete  should  consist  of  sand  and  gravel 
nr  crushed  stone  or  a  combination  ci  them, 
containing  any  amount  of  cement  equal  to  the 
voids  in  such  combination.  In  other  words, 
voids  (the  space  existing  between  particles  of 
sand,  crushed  stone  or  materials  of  which  an 
aggregate  is  composed)  should  be  filled  with 
mortar.  To  state  this  in  another  way,  if  the 
concrete  is  made  up  of  sand  and  gravel,  such 
proportion  of  cement  should  be  used  with  the 
sand  as  is  equal  to  the  voids  in  the  sand,  and 
such  quantity  of  this  resulting  mortar  of  sand 
and  cement  should  be  used  with  the  crushed 
stone  or  gravel  as  will  fill  the  voids  in  the 
crushed  stone  or  gravel.  Restating  this  in  a 
few  words,  the  cement  should  fill  the  voids 
in  the  sand  and  the  resulting  mortar  should 
fill  the  voids  in  the  aggregate. 

fiiterpretatioit  of  a  1:2:4  Concrete. — When 
a  specification  requires  a  1  :"2 :4  concrete,  it 
should  be  understood  that  the  strength  of  the 
binding  matrix  is  to  be  equivalent  to  the 
strength  of  the  1  :2  mortar,  with  a  finer  ag- 
gregate of  a  granulometric  composition  most 
perfectly  adapted,  consist  with  practical  con- 
ditions, to  give  the  greatest  strength.  A  very 
frequent  mistake  is  made  in  the  interpretation 
of  a  1 :2  ;4  concrete  as  equivalent  to  1  part  of 
cement  and  6  parts  of  inert  aggregate,  en- 
tirely disregarding  the  volumetric  composition. 
A  typical  instance  may  occur  in  the  substi- 
tution of  a  natural  mixed  gravel  on  work  re- 
quiring a  1:2:4  mixture.  Frequently  the  con- 
tractor assumes  the  liberty  of  using  six  parts 
of  gravel,  ignoring  the  interpretation  of  a 
1  :2  :4  specification  as  requiring  the  strength  of 
a  1 :2  mortar,  and  that  gravel  correctly  should 
only  be  used  in  proportion  so  as  to  provide 
two  parts  of  the  finer  aggregate. 

Accurate  Proportioning.  —  The  inspector 
should  make  certain  that  the  specified  propor- 
tions are  accurately  and  uniformly  adhered  to. 
.\ny  variation  from  these  proportions  must  be 
with  the  written  consent  of  the  engineer.  The 
inspector  should  constantly  bear  in  mind  that 
while  splitting  hairs  is  not  warranted  by  the 
exactness  of  the  process  of  concrete  making 
as  it  is  conducted  in  practical  construction 
work,  shipshod  and  careless  methods  or  prac- 
tices in  proportioning  the  ingredients  of  con- 
crete should  not  be  tolerated. 

Dispute  Regarding  Quantities  of  Aggre- 
gates.— Should  there  be  any  dispute  in  regard 
to  the  quantities  of  aggregate  to  be  used  for 
each  bag  or  barrel  of  cement,  it  should  be 
decided  by  a  test. 

Changing  Proportions  of  Concrete. — After 
the  proportions  have  been  established  from 
time  to  time,  they  should  not  be  chan.ged  dur- 
ing any  period  of  twenty-four  hours,  unless 
the  contractor  desires  to  use  materials  of 
widely  varying  characteristics,  and  the  pro- 
portions determined  at  any  one  time  should 
continue  to  be  used  until  the  next  determina- 
tion is  made  and  the  contractor  ordered  to 
change  the   previous  proportions. 

II. — EXPERIMENTING    FOR    VOIDS. 

It  will  generally  lie  necessary  to  experiment 
with  dififerent  proportions  of  varying  sizes  of 
sand  and  gravel  or  broken  stone  in  order  to 
ascertain  the  best  mixture  of  the  available 
materials  at  hand  to  secure  the  desired  ends. 

Gravel  Containing  Sand. — When  gravel  con- 
taining considerable  quantities  of  sand  is  used 
several  trials  should  be  made  to  determine  the 
proportion  of  sand  it  contains  that  will  pass 
through  a  No.  4  screen  (four  meshes  to  the 
inch)  and  a  corresponding  deduction  should 
be  made  from  the  sand  used  in  making  the 
mortar,   so   that   the   final   proportions   of    the 


cement  and  sand  in  the  complete  mixture  shall 
be  as  specified  for  mortar.  Only  the  gravel 
remaining  after  screening  out  the  sand  should 
be  treated  as  aggregate  during  the  experi- 
menting  for  voids  referred  to  later. 

Aggregate  Composed  of  Broken  Stone  and 
Gravel. — When  the  aggregate  is  composed  of 
both  broken  stone  and  gravel  they  should  be 
mixed  in  such  proportions  (to  be  determined 
by  experiment)  as  will  give  the  least  per  cent 
of  voids  when  mixed. 

Amount  of  Mortar  Mixed  With  Aggregate. 
— In  general,  the  amount  of  mortar  mixed 
with  the  aggregate  should  be  at  least  10  per 
cent  more  than  the  voids  in  the  loose  aggre- 
gate, which  should  be  determined  by  experi- 
ment. 

Measuring  Ingredients. — When  the  cement 
is  packed  in  barrels  the  barrel  should  be  the 
basis  of  measure  for  the  sand  and  also  for  the 
aggregate.  But  when  cement  is  packed  in 
sacks,  3%  cu.  ft,  should  be  considered  a  barrel 
of  sand  or  aggregate.  In  experimenting  for 
voids,  where  possible,  the  method  of  weights 
should  be  used,  assuming  the  weight  of  dry 
gravel  and  broken  stone  to-  be  16-5  lbs.  per 
solid  cu.  ft.  and  e.xcluding  from  the  aggregate 
the  sand  which  occurs  in  the  gravel. 

Proportions  of  Cement  and  Sand  in  Mor- 
tar.— The  ainount  of  mortar  made  by  a  given 
amount  of  cement  and  sand  should  he  deter- 
mined by  experiment,  but  in  the  absence  of 
such  experiments  for  special  cases  the  follow- 
ing may  be  used  as  an  approximation,  the 
units  of  cement  being  a  barrel  of  380  lbs.  net 
for  Portland  and  265  lbs.  net  for  natural 
cement. 

Po-tland   cement. 

Proportion.^    ,. 1  to  1  1  to  2  1  to  3 

Cement,     bbl : 1  1  I 

Rand.  cu.  ft 3.5  7  10..'; 

Resulting:  mortar,   cu.   ft 6  S  10.7 

Natural  cement. 

Proportions    1  to  1     1  to  1..")  1  to  2 

Cement,    bbl 1  17 

Sand.    cu.   ft 3.5  5.25  7 

Resulting  mortal-,  cu.  t't 5.7  6.9  7.S 

Determination  of  Voids. — To  determine  the 
voids  in  the  sand,  or  the  material  to  be  used 
as  an  aggregate,  what  is  known  as  the  "Water 
lest"  may  be  employed.  In  preparing  for  this 
test,  the  sand  or  gravel  should  be  perfectly  dry. 
Sand  has  a  greater  volume  when  wet.  :\  re- 
cepticle  holding  a  known  amount,  such  as  a 
quart  jar,  may  he  filled  with  the  material  to  be 
tested,  sand,  for  example,  and  into  this  recep- 
table  should  be  poured  as  much  watei-  as  the 
sand  or  other  material  will  absorb.  The  water 
should  be  measured.  The  amount  of  water 
absorbed  indicates  the  voids,  and  also  indi- 
cates the  exact  amount  of  cement  which  is 
necessary  to  use  in  order  to  produce  a  solid 
concrete. 

Determination  of  Isolds  on  a  Larger  Scale. 
— The  following  elaborate  method  of  deter- 
mining voids  in  materials  is  that  given  by 
ICrnest  McCuUough,  in  his  book  on  "Engi- 
neering Work  in  Towns  and  Small  Cities," 
page  137. 

Use  a  box  containing  about  5  cu.  ft.  and  fill 
it  flush  with  the  stone,  or  largest  sized  aggre- 
gate. Pour  in  water  gently  in  order  that  no 
.air  will  be  trapped  and  measure  the  water  as 
it  goes  in.  The  amount  of  water  used  deter- 
mines the  amount  of  finer  material  necessary 
to  exactly  fill  the  voids.  Empty  the  box  on  a 
platform  and  spread  the  material  in  a  thin 
layer,  allowing  the  water  to  run  off.  Then  cover 
it  with  the  next  smaller  size  aggregates  as  de- 
termined by  the  amount  of  water  used  to  fill  the 
voids  and  turn  the  whole  mass'  over  with 
.shovels  until  well  mixed.  Then  shovel  it  into 
the  box,  tamping  it  so  the  whole  amount  will 
go  in.  Should  it  more  than  fill  the  box  screen 
the  remainder  to  separate  the  sizes  and  remove 
from  the  box  enough  of  the  smaller  size'  material 
to  permit  the  surplus  of  the  screened  larger 
materia!  to  go  in.  In  this  way  all  the  coarser 
m.iterial  will  be  in  the  bo.x  and  enough  of  the 
smaller  mater!  ■'  to  pacH  the  voids.  Fill  the 
box  again  witl  water.  This  amount  of  water 
represents  the  amount  of  the  next  smaller  sized 
material  necessary.  Take  for  example  that 
stone,  gravel  and  sand  are  being  used.  The  first 
aggregate  tested  for  voids  was  the  stone.  The 
second     test    was    the    stone    and    gravel.      The 


tlnrd  test  is  for  stone,  gravel  and  sand.  The 
material  necessary  to  fill  the  voids,  after  screen- 
ing surplus,  must  be  placed  on  a  memorandum. 
The  amount  was  found  by  using  water,  but 
when  placing  in  the  box  it  will  be  found  that 
on  account  of  the  sizes  of  the  .smaller  sized 
aggregate  some  will  not  pack  in  like  sand  or 
cement.  Having  filled  the  box  again  with  water 
empty  on  the  platform  and  spread  the  aggre- 
gates. Cover  them  with  the  amount  of  sand 
indicated  by  the  water  test  and  turn  over 
thoroughly  until  mixed.  Then  place  in  tlie  box 
in  small  amounts  and  tamp  into  place.  Having- 
filled  the  box,  after  screening  surplus  as  above 
directed,  and  ascertained  the  amount  of  stone, 
sand  and  gravel,  pour  in  a  measured  quantity 
of  water  again  until  the  box  is  filled.  This  last 
amount  of  water  represents  the  amount  of 
cement  paste  necessary  to  finally  fill  all  the 
voids.  By  proceeding  in  the  above  manner  -svith 
graded  sizes  of  materials  the  voids  can  be  re- 
duced as  low  as  7  per  cent.  In  drawing  up 
specifications  the  amount  of  each  size  of  ag- 
gregates used  can  then  be  specified  and  the  mix- 
ing will  do  the  rest. 

Definite  Proportions. — In  all  cases  the  pro- 
portions should  be  reduced  to  such  a  basis 
that  they  can  be  stated  as  follows  in  terms  of 
the  actual  materials  as  delivered  en  the 
ground  for  use:  One  bbl.  cement  to  ....cu. 
ft.  sand  to  ....  to  cu.  ft.  gravel  ....  tc  cu.  ft. 
broken  stone. 

Description  of  Experiments,  Approval,  Etc. 
— The  proportions  so  stated,  together  with  de- 
scriptions of  all  experiments  leading  thereto, 
should  be  submitted  to  the  engineer  for  ap- 
proval, and  after  approval  must  be  followed  in 
measuring  the  materials  until  there  is  reason 
to  change  them  through  change  in  condition 
of  materials  received.  The  necessity  for  such 
change  should  be  determined  by  the  inspector 
and  approved  by  the  engineer. 

Adjusting  Proportions  of  Aggregate. — The 
relative  proportions  of  sand  and  coarse  aggre- 
gate should  be  adjusted  periodically,  based  on 
deterinination  of  the  voids  in  the  materials 
used   in   mixing  the  concrete. 

Cost  of  Work  Governed  by  Proportioning 
Concrete. — If  the  proportions  as  stated  in  the 
specifications  are  not  suitable  for  the  broken 
stone  furnished,  the  engineer  should  determine 
the  proper  proportion.  If  the  change  in  pro- 
portion alters  the  cost  of  the  concrete,  the 
difference  should  be  paid  for  and  deducted  as 
the  case  may  be. 

Tests  of  Voids  as  Work  Progresses. — Tests 
(if  the  voids  in  the  aggregate  should  be  made 
from  time  to  time  under  the  direction  of  the 
engineer  and  instructions  given  as  to  the  per 
cent  of  mortar  of  the  specified  composition  to 
be  used,  No  extra  allowance  should  be  made 
to  the  contractor   for  such  tests. 

Ill, — PROPORTIONS     FOR    DIFFERENT     CL.XSSES    OF 
WORK. 

The  concrete  should  consist  of  1-part  ce- 
ment, 2:4  parts  of  sand,  and  4:10  parts  of 
broken  stone  or  gravel  measured  by  loose 
volume.  (The  proportions  must  vary  to  suit 
the  character  of  the  work  and  the  require- 
ments which  the  concrete  must  meet.)  The 
following  list  is  presented  to  be  used  as  a 
rough  guide  to  the  selection  of  proportions 
for  different  classes  of  work.  The  relative 
proportions  of  fine  to  coarse  aggregate  inay  be 
varied  to  suit  the  materials.  The  proportions 
should  be  determined  by  the  strength  or  wear- 
ing qualities  in  the  different  classes  of  con- 
struction. 

Rich  Mixture. — In  columns  and  other  struc- 
tural parts  subjected  to  high  stresses  or  re- 
quiring exceptional  water-tightness,  rich  mix- 
tures should  be  used  in  proportion  of  1 :4k>, 
i.  e.,  1  part  of  Portland  cement  to  1%  parts 
of  sand  to  3  parts  of  coarse  aggregate  meas- 
ured   separately. 

Standard  Mixture. — In  reinforced  floors, 
beai-ns,  girders  and  columns,  in  arches,  in  re- 
inforced engine  or  machine  foundations  sub- 
ject to  vibrations,  in  tanks,  sewers,  conduits, 
or  other  water-tight  work,  standard  mixtures 
should  be  used  in  proportion  of  1 :6,  i.  e.,  1 
part  of  Portland  cement  to  2  parts  of  sand  to 
4    parts   of   coarse    aggregate   measured    sepa- 
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ratclv.  (.This  mixture  may  be  coiisiUcrcd  ;is 
good',  strong  concrete  as  practically  need  be 
used  for  any  piece  of  Portland  cement  con- 
crete of  appreciable  bulk.) 

Medium  Mixture. — In  ordinary  machine 
foundations,  retaining  walls,  abutments, 
piers,  thin  foundation  walls,  building  walls. 
ordinary  floors,  sidewalks  and  pavements,  and 
sewers  with  heavy  walls,  medium  mixtures 
should  be  used  in  proportion  of  1 :7Vi,  i.  e.. 
1  part  Portland  cement  to  2V2  parts  of  sand 
to  5  parts  of  coarse  aggregate  measured  sepa- 
rately. (This  mixture  may  be  considered  as 
giving  a  concrete  of  sufficient  strength  when 
iif  proper  dimensions,  for  any  ordinary  ma- 
sonrv  construction,  and,  at  many  times  and 
places,  ample  for  very  heavy  work.  I 

Lean  Mixture. — In  unimportant  work  in 
masses,  in  heaw  walls,  in  large  foundations 
supporting  a  stationary  load,  and  in  backing 
lor  stone  masonry,  lean  mixture  should  be 
used  in  proportion  of  1  ;9,  i.  c.,  1  part  of  Port- 
land cement  to  3  parts  of  sand  to  (J  parts  of 
coarse  aggregate  measured  separately.  (This 
mixture  may  be  considered  as  giving  a  con- 
crete of  sufficient  strength,  when  of  proper 
dimensions,  for  much  ordinary  plain  work  in 
favorable   positions.) 

Prol'orlions  for  Natural  Cement  Concrete. — 
For  natural  hydraulic  cement  concrete  a  good 
mixture  of  1  part  cement,  1  part  sand  and  2 
parts  broken  stone  or  gravel  may  be  consid- 
ered as  good,  strong  concrete,  as  practically 
can  be  made  with  natural  cement;  anil  1  to  - 
or  I  or  414  may  be  considered  as  poor  and 
weak  concrete  as  practically  should  be  made 
with  natural  cement,  to  be  used  in  any  work 
to  be  classed  as  durable  and  sufficient  for 
loads  usually  placed  upon  masonry  of  ordi- 
nary dimensions. 

Usual  Profortions. — The  usual  proportions 
unless  otherwise  particularly  show-n  upon  the 
drawings,  or  called  for  by  the  specifications, 
applying  to  the  particular  piece  of  work  should 
be;  Plain  or  massive  concrete:  One  (1)  part 
cement.  Two  and  a  half  (2%)  parts  sand. 
Five  (5)  parts  broken  stone  or  gravel,  kcin- 
lorced  concrete:  One  (1)  part  Portland  ce- 
ment. Two  (2)  parts  sand.  Four  (4)  parts 
broken  stone  or  gravel. 

Cinder  Concrete. — Cinder  concrete  may  be 
composed  of  100  lbs.  cement,  2  cu.  ft.  gravel 
or  coarse  sand,  and  0  cu.  ft.  of  cinders. 

Slay  Concrete. — Slag  concrete  may  be  com- 
posed of  100  lbs.  cement,  2  cu.  ft.  .^'avel  or 
coarse  sand,  and  G  cu.  ft.  of  slag. 

IV. — ME.^SURING    INGREDIKNTS. 

Methods  of  measurements  of  the  propor- 
tions of  the  various  ingredients,  including  the 
water,  should  be  used,  which  will  secure  sepa- 
rate uniform  measurements  at  all  times.  The 
proper  amount  of  the  several  kinds  of  ma- 
terial should  be  measured  in  some  way  which 
is  entirely  satisfactory  to  the  engineer  or  in- 
spector in  charge  of  the  work,  so  that  they 
may  be  satisfied  that  the  requisite  proportions 
of  each  kind  of  material  are  delivered  for 
each  batch  of  concrete. 

Ahproximate  Method. — The  inspector  should 
not  under  any  circumstances  permit  an  ap- 
proximate method  of  measuring  to  be  used 
1  which  may  yield  an  excess  of  sand  and  brok- 
en stone  over  cement.  If  an  approximate 
method  is  used,  same  must  provide  for  not 
less  than  the  proper  proportion  of  cement 
\  with  the  possibility  that  this  proportion  will 
overrun.  By  this  is  meant  that  if  the  bar- 
rows of  sand  and  broken  stone  or  grave!  are 
heaping  the  proper  amount  of  cement  will  be 
used.  The  usual  course  of  providing  a  struck 
barrow  of  cement  and  heaping  barrow's  of 
sand  and  broken  stone  or  gravel  mu.^r  not  be 
.permitted. 

.  Measurement  of  Materials. — The  measure- 
ment of  materials  may  be  by  weight  and  vol- 
ume. Concrete  should,  as  a  rule,  be  propor- 
tioned by  weights.  The  materials  should  be 
measured  loose  in  a  uniform  manner,  easy  to 
control  either  by  workmen  or  superintendent, 
'without  likelihood  of  frequent  error.  Fine 
,and  coarse  aggregate  should  be  measured  sep- 
arately as  loosely  thrown  into  the  measuring 
jreceptacle. 

I  Measuring  Receptacles.— The  measurement 
fof  materials  may  be   by  bottomless  boxes  in 


uluch  the  lu.ucnals  iik,>  ',<.-  cast  and  leveled 
ott  by  a  prupcrly  consirucicd  doubk-  gate  in 
a  bm  chute,  or  by  the  use  01  suitable  carts  or 
barrows  havmg  square  or  cvlin.lrica'.  b.)dies 
expressly    clesigned    for    this    purpose. 

Lnit  oj  .l/t-ii.>H»v.— The  unit  oi  measure 
should  be  the  cubic  foot.  The  uiiu  ul  meas- 
urement lor  cement  should  be  the  bay  as  re- 
ceived from  the  manufacturer  having  a  gross 
weight  ni  not  less  than  'X,  lbs.  (lor  Portland 
or  natural  cement).  Such  a  packed  bag  may 
be  considered  as  being  equal  to  one  {[)  cii. 
ft.  of  cement.  Cement  lighter  than  above 
should  be  counted  of  proportionately  less  vol- 
ume. One  volume  of  sand  or  broken  stone 
should  be  taken  as  3'/4  cu.  ft.  shaken  down. 

AMeusurini/  Cement. — Cement  may  be  meas- 
ured in  the  original  packages  and'  ilie  pack- 
ages counted,  instead  of  weighing  on  scales, 
since  bags  or  barrels  of  cement  have  standard 
weights.  If  bags  received  from  the  manu- 
facturer contain  less  than  !M  lbs.  net  of  Port- 
land (or  natural)  cement  the  c^inlractor 
should  be  required  to  bring  up  the  weight  with 
additional  cement.  It  the  bags  weigh  uni- 
formly more  ihan  is  here  called  for  the  con- 
tractor should  be  allowed  to.  remove  the  ex- 
cess cement  provided  each  bag  thus  altered 
is  altered  by  weight.  The  inspector  should 
weigh  at  least  one  bag  in  forty  as  the  cement 
is  received,  in  order  to  check  weights.  Every 
facility  must  be  given  to  the  insjiector  to 
properly  supervise  the  process  of  weighing. 
If  the  cement  is  turned  out  of  the  bags  or 
barrels  for  the  purpose  of  storing,  it  should 
be  weighed  again  as  rebagged  or  packed,  and 
each  bag  or  barrel  must  contain  no  less  weight 
of  cement  than  the  above  mentioned  unit. 

Measuring  Sand,  Broken  Stone  or  Gravel. — 
The  sand  and  broken  stone  or  gravel  should 
be  actually  measured  in  bulk.  The  meas- 
urement of  sand  and  broken  stone  or  gravel 
in  the  ordinary  shallow  round  bottom  wheel- 
barrow should  not  be  considered  satisfactory, 
and  should  not  be  permitted.  The  use  of 
barrels  or  boxes  without  heads  and  bottoms, 
into  which  the  sand  and  broken  stone  or 
gravel  may  be  cast,  the  containing  vessel  then 
being  removed,  may  be  considered  satisfac- 
tory, or  preferably  the  use  of  square  and  uni- 
form sized  wheelbarrows  built  specially  for 
this  service.  No  counting  of  shovelfuls  or 
other  approximations  should  be  allowed.  In 
measuring  sand  and  screenings,  proper  allow- 
ances should  be  made  for  variations  in  mois- 
ture, and  the  contractor  should  be  required  to 
make  such  moisture  tests  and  allowances  in 
measurement   as   directed. 

Proportioning  by  Volumes. — The  proportion 
may,  however,  also  be  done  by  volumes,  using 
approved  boxes  or  other  receptacles  and  when 
not  packed  more  closely  than  by  throwing 
them  in  the  usual  way  into  a  barrel  or  box 
Proper  measuring  boxes  specially  construct- 
ed for  the  purpose,  should  be  provided  by 
the  contractor  as  directed  by  the  engineer. 
Care  must  be  taken  at  all  times  to  keep  the 
cement  box  perfectly  dean  and  dry.  Each 
of  these  boxes  should  when  filled  and  struck 
level  contain  the  prescribed  proportions  by 
weight,  which  should  be  proved  by  a  reliable 
scale.  If  other  methods  of  measurement  are 
permitted,  the  measurements  should  be  based 
on  the  measurement  of  the  cement  in  the 
original  package,  and  not  after  being  removed 
therefrcmi. 

Measuring  in  Wheelbarrows. — The  contents 
for  each  batch  should  he  carefully  mixed  in 
a  measuring  box  until  the  workmen  have  be- 
come accustomed  to  filling  their  wheelbar- 
rows in  the  required  manner,  and  the  in- 
spector should  require  all  material  to  ije  meas- 
ured in  boxes,  if  in  his  judgment  the  meas- 
uring in  barrows  is  not  sufficiently  accurate. 
Where  barrows  are  used,  they  should  be  of 
the  straight  top  type  and  should  all  be  of 
one  size  or  the  size  should  be  plainly  marked 
if  more  than  one  size  used.  The  measure  of 
the  size  should  be  the  cubic  contents  of  the 
barrow  ".Struck  Flat"  with  a  straight  edge. 
No  heaping  should  be  allowed. 

Heaping  IVheelbarrows  (Alternate  Clause). 
—The  use  of  iron  barrows  may  (with  the 
engineer's  consent)  be  permitted  for  meas- 
uring  the   broken    stone    and    sand,   provided 


they  are  constructed  as  to  contain,  when 
heaped  to  their  utmost  capacity,  exactly  the 
correct  proportions  as  determined  from  time 
to  time  by  the  engineer.  When  such  measure- 
ment is  permitted,  no  allowance  should  be 
made  for  material  which  may  fall  from  the 
barrows  in  conveying  the  same  to  the  place 
of  mixing. 

Sise  of  Batches. — Hatches  should  be  of  such 
size  that  they  can  be  proportioned  without 
using  fractions  of  measures.  If  compelled  to 
Mse  fractions  of  bags,  said  fractions  should 
be  weighed  upon  the  assumption  tha:  the  neat 
cement  weighs  not  less  than  94  lbs.  per  cu. 
ft.  The  amount  of  water  to  be  used  be  ac- 
curately measured  for  each  batch. 

Measurinti  Water. — The  contractor  should 
provide  suitable  means  for  controlling  and 
accurately  measuring  water  for  mixing  con- 
crete. 

Verification  of  Measures. — The  accuracy  of 
the  measuring  boxes,  hoppers,  etc..  must  be 
\erified  to  make  sure  that  each  holds  the 
amount  intended.  This  may  be  done  by  using 
a  known  measure  to  fill  the  measuring  box, 
etc.,  employed,  or  the  volume  of  the  meas- 
uring bo.\,  etc.,  may  be  computed  m.ilb.emati- 
cally.  Tests  should  be  made  by  the  con- 
tractor with  the  carriers— whether  wheel- 
barrows, boxes  or  cars- used  by  him  so  that 
the  required  proportion  of  concrete  may  be 
inaintained  as  nearly  as  possible ;  and  the  en- 
gineer should  supervise  these  tests  and  fix 
said  proportions  for  the  kind  of  carrier  used 
at  each  piece  of  work.  \o  extra  allowance 
should  be  made  to  the  contractor  for  such 
tests. 

Accurate  Measuring. — .Accurate  measure- 
ments are  of  the  greatest  importance,  and 
should  require  (1)  that  definite  measuring 
units  be  employed;  (2)  that  the  accuracy  of 
the  measuring  boxes,  etc..  be  verified  as  stated 
above;  (3)  that  the  filling  of  the  measuring 
boxes,  hoppers,  etc.,  be  exact,  and  i41  that 
when  two  or  more  bo.xes  or  hopperfuls,  etc..  go 
to  make  up  a  batch,  the  exact  number  is  employ- 
ed for  each  and  every  batch.  The  operations 
of  measuring  should  follow  a  regular  routine 
or  sequence  which  should  not  be  varied  from 
and  a  double  check  system  should  be  used 
by  which  the  cement  man  and  the  mixer  oper- 
ator   check   the   number   of   measures. 

Measuring  Materials  for  Reinforced  Coti- 
crete  Work. — No  chances  which  vigilance  and 
caution  can  avoid  should  be  taken  in  meas- 
uring and  charging  the  cement  content  of  con- 
crete for  reinforced  concrete  work.  Th^ 
measuring  and  feeding  of  the  cement  shoutcl 
be  done  under  the  direction  of  a  superintend- 
ent, inspector  or  foreman,  having  at  least  two. 
years'  experience  in  handling  reinforced  con- 
crete. They  should  by  all  means  be  made  to 
understand  that  safety,  life  and  property  de- 
pends on  the  accuracy  of  their  work.  The 
method  of  measuring  the  ingredients  of  the 
concrete  should  be  subject  to  the  approval 
of  the  engineer. 

Automatic  Measuring  Devices. — When  auto- 
matic measuring  devices  are  used  to  propor- 
tion the  concrete,  it  should  be  required  (1) 
that  they  are  regulated  to  give  the  proper  pro- 
portions; (2)  that  the  materials  do  not  clog, 
choke  or  arch  in  the  feed  hoppers;  (3)  that 
the  feed  hoppers  are  kept  amply  supplied  with 
:naterials. 

Mixing  of  Concrete. 

1.— GENER.VL     REQUIREMENTS. 

Concrete  mixing  is  seemingly  so  simple  an 
operation  that  it  is  often  neglected  by  the  in- 
spector, and  poor  workmanship  escapes  de- 
tection. Concrete  may  be  mixed  cither  by 
machines  or  by  hand,  depending  upon  the 
volume  of  concrete  to  be  mixed  and  the  re- 
lative cost  of  the  two  methods,  in  either 
case  the  methods  and  manner  of  mixing 
should  be  satisfactory  to  the  engineer  and 
subject  at  all  stages  to  his  approval.  The 
mixing  of  the  concrete  should  be  done  as 
rapidly  as  possible.  Concrete  should  not  be 
mixed  in  larger  quantities  than  is  required  for 
immediate  use.  The  contractor  should  be 
required  to  exercise  great  care  with  the  mix- 
ing of  concrete  and  see  that  it  is  thoroughly 
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mixed  and  not  allowed  to  look  raw  when  de- 
posited in  the  forms. 

Iiispcctoi's  Siipeiz-ision. — Cor.crete  should 
invariabl}'  be  mixed  in  the  presence  of  an 
inspector  and  the  contractor  should  be  re- 
quired to  notify  the  engineer  in  advance  when 
mixing  is  to  be  done.  Concrete  mixed  in  the 
absence  of  the  inspector  should  be  subject  to 
rejection  at  the  will  of  the  engineer,  .^ny 
time  the  inspector  sees  any  of  it  slighted  he 
should  reject  it  at  once,  or  have  it  mixed 
Qver.  The  inspector  should  satisfy  himself 
that  the  proper  proportions  of  cement,  sand 
and  broken  stone  or  gravel  are  used,  checking 
from  day  to  day  or  from  time  to  time  with 
the  total  amount  of  each  which  is  received  and 
used. 

Engineer's  Directions. — The  greatest  care 
must  be  taken  thoroughly  to  mix  all  mortar 
and  concrete  so  as  to  obtain  the  very  best 
results.  The  engineer's  directions  must  be 
implicitly  followed  at  all  times  in  this  re- 
spect, and  the  engineer  should  feel  at  liberty 
to  vary  his  directions  from  time  to  time 
as  the  work  progresses,  so  as  to  insure 
the  accomplishment  of  this  object,  and  the 
contractor  must  forthwith  cause  such  in- 
structions to  be  obeyed. 

Consistency  of  Reinforced  Concrete. — The 
materials  should  be  mixed  wet  enough  to  pro- 
duce a  concrete  of  such  a  consistency  as  will 
flow  into  the  forms  and  about  the  metal  rein- 
forcement, and  w'hich.  on  the  other  hand,  can 
lie  conveyed  from  the  mixer  to  the  forms 
without  separation  of  the  course  aggregate 
from  the  mortar.  In  other  words,  the  con- 
'sistency  of  the  concrete  should  be  soft  and 
w'et  without  being  sloppy,  and  in  general 
should  be  such  that  after  dumping  the  con- 
crete in  the  forms  it  may  he  consolidated  and 
worked  into  place  with  spades  or  shovels  and 
a  slight  quaking  secured  with  little  or  no 
tamping.  A  good  concrete  worker  can  tell 
whether  the  concrete  allows  of  easy  tamping 
and  runs  freely  around  the  steel  bars.  The 
mixture  should  be  moderately  w'et,  and  no 
very  wet  nor  very  dry  concrete  should  be 
used  without  special  permission.  Care  must 
be  taken  that  the  concrete  is  not  too  wet, 
50  that  the  stone  and  sand  settle  under  the 
water  dttring  its  transportation  to  the  forms, 
althougli  what  is  usually  known  as  a  wet  mix- 
ture should  be  used  for  all  reinforced  work. 

Consistency  of  Concrete  for  Various  Struc- 
tures.—  (a)  A  medium  or  quaking  mixture 
of  a  tenacious,  jelly-like  consistency  which 
quakes  on  ramming  should  be  used  for  ordi- 
nary mass  concrete,  such  as  foundations, 
heavy  walls,  large  arches,  piers  and  abutments, 
(b)  Wet  or  mushy  concrete,  so  soft  that  it 
will  flow  wdien  agitated,  but  not  so  w;et  as  to 
produce  a  separation  of  the  materials  in  trans- 
ferring to  the  work,  should  be  used  for  rubble 
concrete,  and  for  reinforced  concrete,  such 
as  thin  walls,  columns,  floors,  conduits  and 
tanks.  The  concrete  should  be  so  mixed  that 
it  must  be  handled  quickly  or  it  will  run  off 
the  shovel,  or  so  that  it  will  assume  a  level 
surface  when  dumped  into  a  wheelbarrow 
and  wheeled  about  2-")  ft.  Concrete  should  not 
be  mixed  too  wet  and  the  cement  drowned  out. 
The  mixture  must  not  be  so  thin  that  it  w\U 
seep  through  the  joints  in  the  forms. 

"Dry"  and  "Wet"  Concrt^.'c— Concrete 
should  be  used  "wet"  wherever  practicable 
and  "dry"  only  when  the  nature  of  the  work 
renders  "such  use  unavoidable.  The  consist- 
ency of  the  concrete  should  be  as  required 
bv  the  engineer. 
'  Wetting  Stone  and  Gravel— Ihtt  aggregate 
should  be  wet,  if  required,  before  being  mixed. 
Stone  and  gravel  used  in  the  concrete  should 
rot  be  drenched  in  the  vehicles  used  to  de- 
liver it  upon  the  platform  or  to  the  mixer,  un- 
less proper  arrangements  are  made  to  drain 
the  receptacles,  but  should  be  wetted  before 
they  are  placed  therein.  Stone  and  gravel 
should  contain  no  loose  water  in  the  heap 
when  added  to  the  mortar  in  the  proper  pro- 
portion. 

Failure  to  Mix  Concrete  Pco/i^r/.v.— Failure 
to  mix  concrete  to  the  required  consistency 
should  be  sufficient  cause  for  immediate  stop- 
ping of  all  work  pertaining  to  the  operation  in 
question. 


Quanlily  to  Be  Mixed. — Concrete  should  not 
be  mi.xed  in  larger  quantities  than  is  required 
for  immediate  use  (generally  one  barrel  of 
cement  at  a  time).  It  should  not  be  allowed 
to  lay,  and  then  remixed  with  water  and  used. 

Dirt  to  Be  Kept  Out  of  Concrete. — At  all 
stages  of  the  work,  concrete  and  mortar  must 
be  kept  entirely  free  from  dirt  of  all  kinds, 
and  if  unavoidably  mixed  with  dirt,  shall  be 
removed  and  replaced  to  the  satisfaction  of 
the  engineer. 

Mixing  Coloring  Matter. — In  using  coloring 
matter  with  concrete,  the  color  should  al- 
ways be  mixed  with  the  cement  dry,  before 
any  sand  or  water  is  added.  This  mi.xing 
must  be  thorough,  so  that  the  mixture  is  uni- 
form in  color.  After  this  mixing  tlie  com- 
bination should  be  treated  in  the  same  manner 
as   ordinary   cement. 

Amount  or  Quantity  of  Water. — The  con- 
crete, except  where  required  by  the  engineer 
to  be  deposited  dry,  should  be  mi.xed  with  a 
quantitj'  of  water  which  will  produce  a  mix- 
ture of  satisfactory  consistency  of  the  wet- 
ness required.  The  amount  of  water  used  in 
mixing"  concrete  should  invariably  be  ap- 
proved by  the  engineer.  The  amount  of  water 
per  batch  should  be  determined  in  consultation 
w^ith  the  superintendent  and  when  so  deter- 
mined, the  contractor  should  be  required  to 
keep  the  consistency  unvarying.  In  other 
words,  the  water  should  be  measured  and  when 
the  proper  consistency  has  been  found  the 
e.xact  same  amount  for  each  batch  should  be 
used.  An  excess  of  water,  causing  the  ma- 
terials to  separate,  should  be  avoided,  no  more 
being  used  than  necessary  to  unite  the  ma- 
terials. No  water  should  be  put  by  means  of 
a  hose.  The  proper  amount  of  water  can  be 
determined  only  by  experience,  and  must  be 
varied  from  time  to  time  to  suit  the  conditions 
of  the  weather  and  the  nature  of  the  work. 
It  is  very  important  that  Portland  cement 
should  have  sufficient  water  for  its  complete 
hydration.  Natural  cement  requires  less  water 
for  hydration  than  Portland. 

Remixing. — WTien  the  concrete  has  to  be 
transported  a  long  distance  in  cars,  and  the 
water  has  separated  from  the  solid  matter,  the 
concrete  should  be  remixed  before  being  placed 
in  the  forms.  That  is  to  say,  concrete  which 
may  become  compacted  or  segregated  during 
transportation  should  be  satisfactorily  remixed 
before   being   placed    in   the    forms. 

Retempering. — Mortar,  grout  or  concrete 
which  has  been  allowed  to  stand  until  initial 
set  has  taken  place  should  not  be  used ;  re- 
tempering,  i.  e.,  remi.xing  with  water,  should 
not  be  allowed  for  partially  set  concrete  unless 
by  special  permission  of  the  engineer,  who 
may.  at  his  discretion,  require  additional  ce- 
ment to  be  used  in  retempering. 

Failure  to  Place  Concrete  Before  Setting. — 
No  concrete  should  be  used  after  it  has  be- 
gun to  set:  when  setting  commences,  (he  ma- 
terial thus  injured  should  be  immediately 
wasted.  If  in  the  opinion  of  the  engineer 
the  contractor  fails  to  take  due  precaution 
against  such  injury,  he  will  charge  to  the 
contractor  and  deduct  from  the  estimate  the 
value  of  the  cement  in  the  material. 

Freezing  Weather. — Concrete  should  not  be 
mixed  at  a  freezing  temperature,  unless  spe- 
cial precautions  are  taken  to  avoid  the  use  of 
materials  containing  frost.  The  amount  of 
water  should  be  decreased  when  the  weather 
is   cool   or    freezing. 

Wet  Weather. — Concrete  should  not  be 
made  when   rain   is   falling  on   it. 

Approval  of  Concrete. — A  competent  fore- 
man should  be  in  constant  attendance  to  give 
his  approval  of  every  batch  of  concrete  before 
it   is   used. 

Hot  Weather. — In  hot  weather  the  sand  and 
gravel,  or  broken  stone,  must  be  kept  wet  in 
order  to  reduce  the  time  of  initial  set  to  as 
near  the  normal  as  possible.  If  necessary,  the 
sand  and  broken  stone  or  gravel  piles  should 
be  protected    from  the   sun. 

II. — MACHINE   MIXING, 

Wherever  the  amount  of  work  to  be  xione 
is  sufficient  to  justify  it,  and  for  all  work 
exceeding  1,000  cu.  yds.,  approved  mixing  ma- 
chines,   either    cubical     steel    or    iron    boxes. 


sometimes  called  malaxators,  measuring  (say) 
'j  ft.  on  the  edge,  and  capable  of  mixing  (say) 
two-barrel  batches  of  concrete  at  ouk  time,  or 
continuous  rotary  mixers  of  approved  design, 
should  be  used. 

Type  of  Mixer:  Approval. — The  contractor 
should  notify  the  engineer  of  the  style  of 
mi.xer  proposed  to  be  used,  and  the  engineer's 
approval  of  same  should  be  obtained  before 
mixing  is  begun.  That  is  to  say,  the  type  of 
mixer  to  be  used  must  be  approved  by  the 
owner  or  city  or  its  engineer,  who  shall  also 
control  as  to  the  method  of  feeding  materials 
to  the  machine.  The  mixer  should  be  erected 
and  operated  in  such  a  manner  that  the  charg- 
ing, mi.xing,  dischar.ging  and  regulation  of  the 
materials  is  uniform,  efficient  and  certain.  It 
should  feed  the  ingredients  in  their  proper  pro- 
portions at  all  times.  If  at  any  time  the  mixer 
fails  to  perform  the  mixing  in  a  satisfactory 
manner,  it  must  be  repaired  or  removed  and 
another  machine  substituted. 

Batch  Mixer. — A  batch  mixer  in  wliich  the 
materials  are  charged,  mixed  and  discharged 
in  batch  units,  should  be  given  preference  at 
all  times  for  reinforced  concrete  work.  The 
machinery  should  consist  in  part  of  a  box  or 
receptacle  in  which  a  definite  volume  of  water, 
cement,  sand  and  broken  stone  or  gravel  not 
exceeding  a  total  of  ( say)  2  cu.  yds.  in  any 
one  batch  may  be  placed  and  there  mixed  by 
stirring  or  revolving  for  an  indefinite  length 
of  time.  The  process  of  charging  the  machine 
and  mixing  the  concrete  should  be  conducted 
in  accordance  with  instructions  of  the  en- 
gineer. 

Testing  Batch  Mixer. — The  mixer  should 
be  tested,  and  the  batch  of  concrete,  of  the 
size  that  will  give  the  best  results  should  be 
used. 

Charging  Batch  Mixer. — The  ingredients 
should  be  placed  in  the  machine  in  a  dry  state 
and  in  the  volumes  specified,  after  which  clean 
water  should  be  added  and  the  mixing  con- 
tinued until  the  wet  mi.xture  is  thorough  and 
the  mass  uniform,  every  particle  of  stone  or 
gravel  being  completely  coated  with  mortar. 
The  proper  measures  of  ingredients  should 
be  emptied  into  the  charging  box  in  the  fol- 
lowing order:  First,  sand:  second,  cement; 
third,  broken  stone  or  gravel;  fourtli.  water; 
the  proportion  of  water  being  so  regulated 
that  the  concrete  can  be  thoroughly  compacted 
and  will  show  merely  a  thin  film  of  moisture 
upon  the  surface.  Care  must  be  <-aken  to 
run  each  batch  till  it  is  thoroughly  mixed  dry 
before  beginning  to  wet  up.  Water  must  be 
measured  so  that  exactly  the  same  amount  is 
used  for  each  batch.  Water  should  not  be 
put  into  the  mixer  with  a  hose,  as  this  in- 
variably results  in  a  lack  of  uniformity  in 
the  fluidity  of  the  mi.x.  Care  should  be  exer- 
cised in  adding  water  to  obtain  the  proper 
consistency.  Water  must  at  all  times  be  added 
by  measure.  A  thorough  system  "should  be 
employed  for  insuring  beyond  doubt  I  hat  no: 
less  than  the  specified  amount  of  cement  goes 
into   each   batch. 

Charging  Batch  Mixer  (Alternate  Method.) 
— In  mixing,  the  broken  stone  or  gravel  may 
be  placed  in  the  mixer  first,  thoroughly  wet. 
The  cement  and  sand  should  then  be  dropped 
into  the  mi.xer  in  alternate  layers  and  mixed 
thoroughly  until  an  amalgamated  concrete  is 
obtained,  in  which  the  broken  stone  or  gravel 
is   suspended   in   a  thick  paste  of  mortar. 

Charging  Batch  Mixers  Without  Automatic 
Measuring  Devices.  —  Proper  precautions 
should  be  taken  to  see  that  the  requisite  pro- 
portions of  the  dift'erent  ingredients  are  used. 
If  machines  are  used  which  are  not  provided 
with  devices  to  deliver  each  of  them,  the  pro- 
cess of  making  the  concrete  should  generally 
be  as  follows:  The  proper  amount  of  sand,  ce- 
ment and  broken  stone  or  gravel  for  a  batch 
not  to  exceed  1  cu.  vd.  of  concrete  should  be 
delivered  on  the  platform  and  roughly  mixed 
together  so  that  when  the  dry  mass  is  cut  down 
and  delivered  to  the  mixer  by  means  of  shov- 
els, proper  amounts  of  each  of  the  ingredients 
are  handled  in  each  shovelful.  !•  should  not 
be  regarded  as  a  satisfactory  process  to  de- 
liver broken  stone  or  gravel,  sand  and  cement 
at  random  to  the  mixer  without  taking  some 
special    means,   as    above   described,   to   insure 
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the  delivery  of  the  proper  quantities  of  each 
ingredient  as  nearly  as  may  be  simuUaneous- 
ly.  Before  starting  work,  tlie  inspector  should 
mark  lines  on  the  wheelbarrows,  above  which 
sand  and  broken  stone  or  gravel  shall  not  be 
rilled. 

Number  of  Tunis. — The  requisite  number  of 
turns  for  batch  mixers  should  be  determined 
by  trial  mixing  of  a  few  batches  and  when 
once  determined  that  number  should  be  set  as 
the  minimum  allowable.  The  product  is  im- 
proved by  longer  mixing,  and  all  the  time  less 
than  period  required  for  initial  set,  available 
between  deliveries  required  at  the  forms,  should 
be  utilized  for  extra  turns  to  the  mixer.  Some 
mark  should  be  placed  on  the  mi.xer  so  that 
the  number  of  turns  of  the  mixer  can  be 
counted.  The  time  required  for  each  opera- 
tion should  also  be  checked,  in  orde--  to  ob- 
tain uniform  results. 

Dischaniiiu/  Batch  Mixer. — The  color  of 
each  batch  should  be  carefully  noted  as  it 
jornes  from  the  mixer.  Uniformity  of  color 
should  be  insisted  upon.  The  concrete  leav- 
ing the  mixer  must  be  uniform  in  appearance 
and  the  mixing  process  must  be  carried  on 
until  this  condition  is  obtained.  The  entire 
batch   must   be   discharged   each   time. 

Checking  Operations  at  the  Mixer. — The 
operations  of  placing  the  materials  in  the 
mi.xer  should  be  carefully  checked  and  an 
mspector  should  be  especially  detailed  for  this 
work. 

Batch  Record  Cards. — An  accurate  account 
should  be  kept  of  the  number  of  batches 
mixed,  the  same  to  be  recorded  on  a  printed 
card  for  that  purpose.  These  batch  record 
cards  should  be  preserved  and  filed  for  fu- 
ture reference. 

Discharging  With  a  Drop. — Concrete,  in  dis- 
charging the  mixer,  should  not  drop  or  fall 
for  any  considerable  distance. 

Cleatiing  Mixer  Platform. — At  least  once 
every  twenty  minutes  the  mixer  should  be 
stopped  and  the  platform  upon  which  the  con- 
crete is  being  fed  should  be  entirely  cleared, 
so  that  no  concrete  shall  remain  long  enough 
to  attain  its  initial   set. 

Attendance  at  the  Mixer. — A  competent  fore- 
man must  be  in  constant  attendance  at  the 
niixer  to  give  his  approval  of  every  batch 
which  leaves  the  machine.  He  should  be  re- 
sponsible for  speed  in  feedin.g  the  mixer, 
speed  in  removing  concrete,  "for  accuracy  of 
measurements,  amount  of  water  used,  cement 
used,  etc.  The  laborers  placing  the  materials 
in  the  mixer  should  be  selected  for  their  in- 
telligence and  ability  to  understand  the  direc- 
tions given   them. 

Continuous  Mixers. — Continuous  mixers  in 
which  the  materials  are  charged,  mixed  and 
di.scharged  in  a  continuous  stream,  should  be 
used  only  under  special  conditions,  and  then 
inly  on  mass  work,  like  retaining  walls,  found- 
ations and  dams.  A  continuous  mixer  in  the 
operation  of  which  the  proper  proportions  of 
the  ingredients  depend  upon  the  shovelers 
should  be  subject  to  the  special  approval  of  the 
engineer. 

Charging  Continuous  Mixers. — Materials 
should  be  fed  evenly  into  the  mi.xer  in  the 
proper  proportion.  If  the  mixer  has  an  auto- 
matic measuring  device,  it  should  be  kept  amp- 
ly full  and  the  materia!  must  not  be  allowed  to 
."log  in  the  mixing  drum.  If  the  mixer  is  fed 
iy  shoveling,  it  should  be  done  from  properly 
proportioned  piles  of  cement,  sand  and  ag- 
gregate, and  each  shovelful  should  contain  a 
proper  mixture  of  materials.  Shovelit:g  must 
~>e  done  at  a  uniform  rate  as  it  is  essential  to 
jood  results  from  a  continuous  mixer.  (The 
chief  fault  of  continuous  mixers  is  :he  diffi- 
'-■ulty  of  charging  them  properly.) 
1  Testing  Continuous  Alixers. — .\  batch  of 
■  :oncrete  should  be  measured  out  in  the  de- 
'iired  proportions  and  run  through  the  ma- 
■hine  to  see  if  it  feeds  correctly,  .\fter  the 
concrete  comes  through  it  should  be  examined 
jO  see  if  it  is  thoroughly  mixed  and  if  too  wet 
pr  dry.  If  not  mixed  right,  it  should  be  run 
I  hrough  again  or  mixed  by  hand.  The  in- 
|;pector  will  check  the  run  of  the  mixer  with 
neasured  wheelbarrows  from  time  to  time  as 
le  desires. 

Gravity   Mixers. — If     the     portable     gravity 


concrete  nuxtr  is  used,  the  niaiiuiacturer's  in- 
structions 1  .r  us  use  must  i.o  .idhered  to,  un- 
less  otherwi.sc   directed   liy   the  engineer. 

Care  cj  .l/i.r.-i  j.- C..i.>rctc  mixers  must  be 
kepi  clean.  Before  stopping  .-it  the  noon  hour, 
the  mixer  should  be  ihor.  nimbly  washed  out 
and  agam  at  night.  Bearinss  should  be  kept 
in  good  cundilion  and  wli<  re  i-rease  cups  are 
used,  they  should  be  screwed  dnwii  once  every 
two  hours  or  as  often  as  necessary. 
III. --HANK    .MIXI.VC. 

W  hen  from  any  cause  resort  to  hand  mix- 
ing IS  necessary,  this  should  be  done  thor- 
oughly and  to  the  satisfaction  ot  the  engineer. 
The  mixing  should  be  performed  as  expedi- 
tiously as  possible  and  with  the  use  of  a  sulli- 
cient  number  of  skilled  men.  The  contractor 
should  be  allowed  to  use  his  own  melliod  of 
mixing,  provided  it  gives  the  desired  results. 
Mixing  on  the  ground  should  not  be  per- 
mitted. 

Jland  Mixing  for  Reinforced  Concrete- 
Hand  mixing  should  be  avoided  ior  reinforced 
concrete  work  it  possible,  but  when  allowed 
in  an  emergency,  the  inspection  should  be  rigid 
in  order  that  the  work  be  done  deliberately 
and  carefully.  Hand  mixing  as  done  for  ordi- 
nary mass  concrete  work  will  not  do  for  rein- 
forced concrete  work.  To  secure  good  re- 
sults the  mixing  must  be  thorough. 

Mixing  Platforni.~.\  suitable  platform  must 
be  provided  on  which  to  do  the  mixing.  The 
planking  should  be  tight  enough  to  prevent 
leakage  of  water  carrying  cement.  The  plat- 
form should  be  of  sufficient  size  to  accommo- 
date men  and  materials  for  the  prjgressive 
and  rapid  mixing  of  at  least  two  batches  of 
concrete  at  the  same  time.  Batches  should  not 
exceed  one  cubic  yard  each.  The  mixing  plat- 
form should  be  boarded  otf  to  prevent  the  wind 
blowing  the  cement  away  while  it  is  being 
turned  dry. 

Proportioning  Materials. — In  proportioning 
the  ingredients,  it  is  poor  economy  to  make 
allowance  for  insufficient  mixing  or  improper 
handling  of  the  materials.  The  additional  ce- 
ment will  be  much  more  expensive  than  the 
extra  time  expended  by  workmen  in  securing 
a  homogenous  mass.  .\11  material  for  concrete 
should  lie  accurately  measured  in  suitable 
boxes.  Xo  counting  by  shovels  or  other  ap- 
proximation should  be  allowed.  To  deter- 
mine the  proper  proportions,  a  barrel  of  ce- 
ment weighing  not  less  than  400  lbs.  gross 
should  be  taken  as  measuring  3%  cu.  ft. 
m  sahMv     vmioiingsjIT    shrdluntfwyprdluwy 

Method  of  Hand  .Mixing. — A  correct  pro- 
portion of  gravel  or  broken  stone  should  be 
evenly  spread  upon  the  mixing  platform,  and 
in  no  case  more  than  8  ins.  deep.  In  a  suit- 
able box,  the  correct  proportion  of  sand  and 
cement  should  be  mixed  dry  until  the  whole 
mass  is  one  even  color.  The  gravel  or  brok- 
en stone  should  then  he  wetted  and  the  mix- 
ture of  dry  sand  and  cement  should  be  evenly 
spread  over  it.  Commencing  at  the  corners, 
the  men  should,  with  shovels,  turn  the  mass 
over  away  from  the  center,  and  coming  back, 
turn  it  to  the  center.  In  addition  to  the  thor- 
ough wetting  of  the  stones,  if,  in  the  judgrrient 
of  the  engineer,  it  will  be  necessary,  sufficient 
water  should  be  added  to  the  mass  by  a  rose- 
head  sprinkler  to  enable  the  material  to  be- 
come thoroughly  incorporated,  and  the  process 
of  mixing  should  be  continued  until  the  sur- 
face of  each  stone  is  well  covered  with  mor- 
tar. Sand  and  cement  should  not  be  mixed 
up  in  advance,  because  the  natural  moisture 
which  all  sands  contain  will  make  the  cement 
set   and   cake. 

Hand  Mixing  (Alternate  Metjiod). — The 
sand  may  first  be  spread  in  a  thin  layer  on 
the  platform,  and  the  cement  spread  over  this 
and  the  whole  turned  until  homogenous  in  ap- 
pearance and  color.  The  water  necessary  to 
mix  a  thin  mortar  is  then  added  and  the  mor- 
tar spread  again.  The  broken  stone  or  gravel, 
which  have  been  previously  wet.  should  then 
be  added  to  the  mortar  and  the  whole  turned 
until  all  the  particles  are  coated  with  cement 
and  the  mixture  is  of  uniform  consistency. 
Or,  at  the  option  of  the  engineer,  the  coarse 
aggregate  may  be  added  before,  instead  of 
after,  adding  the  water. 

Water  for  .Uui"</.— Water  should  be  mod- 


erately sprinkled  on  the  material  from  a 
sprinkler  nozzle,  care  being  taken  not  to  wash 
out  the  cement  or  to  put  on  at  any  time  an 
e.xcess  of  water  and  to  leave  the  concrete 
too  dry  rather  than  too  wet.  Water  must  not 
be  dashed  or  thrown  upon  the  mass  in  buckets 
or  large  quantities,  or  by  means  of  a  jet.  Con- 
crete should  be  wet  to  that  degree  that  after 
thorough  ramming  the  mortar  will  flush  to 
the   surface. 

Natural  Mixture  of  Sand  and  Gravel. — 
When  a  natural  mixture  of  sand  and  gravel  is 
used,  the  material  should  be  handled  the  same 
as  sand,  that  is,  it  should  be  spread  evenly  and 
after  the  addition  of  cement,  mixed  dry  and 
then  wet. 

Care  in  Mixing. —  Mixing  must  be  done  on 
a  clean  mixing  board.  Special  care  must  be 
taken  to  prevent  the  incorporation  of  any  dirt 
or  foreign  matter  into  the  concrete.  Care 
should  also  be  taken  to  keep  the  sand  and 
broken  stone  or  gravel  in  distinct  and  sepa- 
rate bins  or  piles.  That  is  to  say,  the  shov- 
elers should  always  maintain  a  clear  space 
between  piles.  The  mixing  must  be  conducted 
in  a  manner  which  will  not  permit  of  the  loss 
of  cement  through  the  running  off  of  surplus 
water. 

Sice  of  Batch  in  Hand  Mi.ring. — The  quan- 
tity of  concrete  in  each  batch  should  not  be 
greater  than  the  quantity  that,  under  the  con- 
ditions, can  be  mixed  and  deposited  in  perma- 
nent position  in  the  work  before  the  cement 
begins  to  set.  Batches  should  not  exceed  one 
cubic  yard,  and  smaller  batches  are  preferable, 
based  upon  a  multiple  of  the  number  of  sacks 
to  the  barrel. 

Number  of  Turns. — The  number  of  times 
concrete  should  be  turned  over  will  depend 
upon  the  method  of  handling  it,  the  nature 
of  the  sand  and  broken  stone  or  gravel,  also 
the  amount  of  water  added.  Merely  shoveling 
the  material  from  one  part  of  the  platform  to 
another  should  not  be  considered  a  proper 
method  of  mixing.  The  whole  mass  should 
he  turned  over  with  shovels  at  least  three 
times  (not  counting  the  shoveling  off  the 
board),  until  thoroughly  incorporated.  With 
experienced  laborers,  the  concrete  .should  be 
mixed  after  three  such  turnings:  but  if  it 
shows  streaky  or  dry  spots,  it  should  be  turned 
again.  The  engineer  may  prescribe  the  num- 
ber of  times  the  mixture  shall  be  turned,  dr" 
and   wet.  if  he  considers  it  necessary. 

Order  of  Turning  .Materials. — The  order  of 
turning  should  be  so  regulated  that  the  last 
turn  made  will  place  the  material  in  a  single 
pile  at  or  near  the  center  of  the  board,  pre- 
paratory to  its  removal  to  the  place  for  it  in  , 
the   work. 

Removal  of  Concrete  from  Platform. — In 
removing  the  concrete  from  the  platform,  care 
must  be  taken  to  preserve  the  incorporation, 
which  can  best  be  done  by  shoveling  it  from 
the  base  at  the  edges  of  the  pile,  toward  the 
center  of  it,  and  at  the  same  time  cutting  the 
apex  of  the  pile  with  a  hoe  or  shovel,  in  such 
manner  as  to  avoid  an  accumulation  of  loose 
stones. 

Cleaning  Platform. — .\t  night  the  mixing 
platform  should  be  left  clean  and  if  any  mor- 
tar or  concrete  is  not  used  it  should  be  thrown 
out  to  prevent  it  from  being  remixed  again 
in  the  morning. 

Tools  for  Hand  Mixing. — In  mixing  by 
hand  the  men  should  be  provided  with  long- 
handled,  square-bladed  shovels,  as  they  can 
reach  the  center  of  the  pile  better  and  will  not 
tire  themselves  as  with  a  short-handled  shovel. 
The  use  of  a  rake  or  hoe  may  be  permitted 
in  mixing  sand  and  cement,  but  not  after  stone 
has  been  added. 

^  Mixture  of  Mortar  Having  an  Excess  of 
Water. — .'Vny  mixture  of  mortar  having  an 
e.xcess  of  water  (of  which  the  engineer  or 
inspector  should  be  judge),  should  be  re- 
jected, and  must  be  removed  from  the  plat- 
form and  evenly  spread  on  top  of  the  finish- 
ed concrete,  where  and  as  directed,  or  if,  in 
the  judgment  of  the  inspector,  it  may  be  used 
in  the  concrete,  it  should  be  his  duty  to  see 
that  at  least  two  or  three  measures  of  broken 
stone  or  gravel  are  omitted  from  the  batch. 
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Removal  of  Mortar  From  Platform. — It  to  see  that  at  least  one  or  more  measures  of  should  be  prepared  separately,  as  each  batch 
any  mortar  is  removed  from  the  platform  for  broken  stone  or  gravel  are  omitted  from  the  of  concrete  must  have  its  full  proportion  of 
any  purpose,  it  should  be  the  inspector's  duty       batch.      Mortar    required    for    other    purposes      cement. 
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Some    Notes    on   the    Development    of 
Motor  Trucks  for  Contractors'  Ser- 
vice, With  Data  Concerning 
Operating  Cost. 

(staff   ,\eticle. ) 

The  motor  truck  for  contractors'  hauling 
has  been  materially  improved  during  the  past 
year.  This  statement  is  justified  by  a  study 
of  the  e.xhibition  of  commercial  motor  ve- 
hicles  now   being   made   in   Chicago,     .^t   this 


tem  of  toggle  arms  at  the  lower  corners  that 
they  open  automatically  as  the  front  end  nf 
the  Ijody  is  elevated,  thus  enabling  the  driver 
to  dump  the  load  without  leaving  his  seat. 
Upon  lowering  the  body  the  tail  board  closes 
and  is  locked  into  position.  As  an  example 
of  a  truck  which  is  raised  vertically  to  pro- 
vide for  chuting  out  the  load.  Fig.  2  may  be 
observed.  Though  designed  for  coal  haul- 
ing, this  truck  might  be  adapted  to  handling 
sand  or  broken  stone,  chuting  them  into  base- 
ment bins  for  building  work. 

Besides  the  trucks  suitable  for  general  con- 


Fig.    1 — A    Five    Ton    Pierce-Arrow    Worm      Drive  Truck   at   Hartford,   Conn,,   with   Body 
Arranged   for    Dumping   at   a    Higher    Level    than    the    Sidewoik. 


e.\hibition  there  are  81  manufacturers  repre- 
sented, as  compared  with  57  exhibiting  one 
year  ago,  and  an  estimate  based  on  returns 
from  these  81  exhibitors  indicates  that  the 
output  of  commercial  motor  vehicles  for  li)l'_! 
will  approximate  '2.5,000  vehicles.  The  kinds 
of  service  for  which  these  vehicles  are  des- 
tined is  pretty  much  a  speculation,  but  it  is 
stated  by  the  exhibitors  that  a  very  large  per- 
centage of  those  making  inquiries  is  composed 
of  contractors  and  builders.  In  the  following 
iparagraphK  we  describe,  therefore,  several 
types  of  trucks  adapted  more  or  less  particu- 
larly  to   contractors'    and   builders'    hauling. 

TYPES    OF    TRUCKS. 

There  are  several  types  of  motor  dump  trucks 
for  use  by  contractors  and  others  who  handle 
material  in  bulk.  These  trucks  are  so  made  that 
the  body,  together  with  its  load  of  from  three 
to  ten  tons  can  be  raised  at  the  front  end  and 
the  load  slid  out  or  else  raised  vertically  to  a 
sufficient  height  to  permit  chutes  to  be  useil. 
One  of  these  trucks  has  a  body  that  is 
raised  at  the  front  end  by  a  pair  of  chains 
moved  by  a  train  of  gears  driven  from  the 
transmission  set  of  the  truck.  Another  is 
similarly  operated,  except  that  the  chains  are 
wound  up  on  the  drums,  which  are  worm 
driven  from  the  primary  shaft  just  back  of 
the  clutch. 

There  is  also  a  dump  truck  that  is  operated 
by  compressed  air.  .A  valve  on  the  dash  is 
opened  to  admit  compressed  air  to  a  long  ver- 
tical steel  cylinder  behind  the  seat.  This 
raises  a  plunger  whose  rod  is  connected  to 
the  top  of  the  front  end  of  the  body,  thus 
hoisting  the  body  with  the  load.  Releasing 
the  air  from  the  cylinder  allows  the  body  to 
settle  back  to  normal  position.  The  com- 
pressor is  operated  by  the  vehicle  engine.  .\ 
new  and  valuable  feature  of  some  of  the  dump 
trucks  is  the  automatic  tail  boards  with  which 
they  are  equipped.  These  are  hung  on  trun- 
nions at  the  top   and   so  connected   to   a   sys- 


tractors'  and  builders'  hauling  illu.strated  in 
Figures  1  to  0,  there  are  a  variety  of  trucks 
for  special  purposes,  such  as  hauling  lumlier, 
refuse  removal  and  for  department  purposes. 
In  future  articles  we  shall  describe  more  in 
detail  selected  contractors'  motor  trucks.  In 
what  follows  we  give  such  data  as  have  been 
collected  on  the  cost  of  motor  truck  opera- 
tion. 

COSTS     CF     IIOTOR    TRUCK     0PEK.^TI0N. 

Costs   of   motor   truck   operation   specifically 
for  contract  work  are  somewhat  rare,  but  the\ 


public  by  manufacturers  and  covering  often 
several  years  of  operation,  the  following  aver- 
ages have  been  compiled  : 

A  tabulation  compiled  by  one  motor  truck 
builder  shows  that  the  daily  cost  of  a  two-ton 
truck  that  averages  70  miles  a  day  is  $10.60; 
that  of  a  three-ton  machine  averaging  62  I 
miles  a  day,  $1'2.20;  of  a  four-ton  truck  avei- 
aging  .5.5  miles  a  day.  $13.80,  and  of  a  five-ton 
truck   averaging  50   miles   a   day,   $15. 

.•\nother  company  has  compiled  a  similar 
cost  table  covering  a  period  of  more  than  six 
years.  This  shows  the  average  daily  cost  of 
running  a  one-ton  truck  to  be  $8.07,  of  a  two- 
tnn  truck  $10.25.  a  three-ton  truck  $11.30, 
live-ton  truck  $14.80,  seven-ton  truck  $16.45 
and  of  a  ten-ton  truck  $18.50  a  day.  The 
figures  given  for  the  trucks  of  one  to  ten 
tons  capacity  include  all  items  properlv 
chargeable  to  the  hauling  service,  both  actual 
running  expenses  and  overhead  expenses. 
Drivers'  wages  are  figured  at  $16  to  $22  per 
*eek ;  gasoline  at  12  cts.  a  gallon,  oil  at  30 
cts. ;  garage  at  $225  to  $SiM  a  year ;  tires  at 
$275  for  a  one-ton  machine  to  $1,650  for  a 
ten-ton  truck;  overhauling  and  general  re- 
pairing at  $300  to  $5.50;  depreciation  at  1-5 
per  cent;  interest  at  5  per  cent,  and  fire  and 
liability  insurance  at  $15il  to  $240  per  annum. 

One  of  the  electric  commercial  vehicle  com- 
panies furnishes  the  general  average  oper- 
ating costs  for  the  three  models  which  it 
makes.  Fi.xed  charges  on  the  delivery  wagon 
amount  to  $3il3  a  year  for  interest  and  depre- 
ciation on  non-wearing  parts ; ;  maintenance 
for  maximum  service  to  $380  a  year,  and 
.garaging,  including  charging  current  to  $108.  ; 
This  amounts  to  $80li  a  year,  or  $2.66  per 
working  day.  not  including  drivers'  wages. 
.At  $15  a  week,  wages  would  bring  the  total 
daily  cost  to  $5.16.  On  the  same  basis  the 
total  cost  of  running  the  light  truck  is  $5.63 
-1  day  and  that  of  running  the  heavy  truck 
$6.91  a  day.  Larger  and  heavier  makes  of 
electric  trucks  cost  from  $7  to  $8  a  day  to 
operate. 

Contractors'  Cost  of  Hauling  Blasted  Rock. 
— The  following  data  on  motor  truck  work 
hauling  blasted  rock  are  furnished  by  the 
Charles  P.  Boland  Co.,  engineers  and  con- 
tractors of  Troy,  N.  Y.  The  contract  called 
for  the  excavation  and  removal  of  23.000  cu. 
vds  of  rock.     The  rock  was  blasted  and  hauled 


rig.  2 — A  Six  and  a   Half  Ton   Saurer  Truck 

High 

have  been  obtained  in  two  cases  which  fol- 
low. Operating  costs  as  compiled  by  manu- 
facturers and  as  given  for  other  lines  of  work 
than  contractors'  hauling  are,  however,  nearly 
as  serviceable  and  a  number  of  examples  fol- 
low. 

Manufacturers'  Averages. —  From  data  made 


With    Body    Arranged    for    Discharge    from 
Level. 

in  two  Packard  3-ton  trucks  of  the  type 
shown  by  Fig.  3.  These  trucks  were  equipped 
with  patent  dumping  bodies  and  were  used 
continuously,  day  and  night  shifts.  The  exca- 
vated material  was  hauled  in  some  cases  a 
distance  of  Wz  miles.  The  records  show  that 
these   trucks   carried   about   twice   the   amount 


; 
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usually  hauled  in  a  1V&  cu.  yd.  dump  wag.  m 
and  made  the  trip  to  the  dumping  groun<l 
and  return  in  just  half  the  time  required  for 
a  team  to  make  it.  Experience  proved  that 
it  was  necessary  to  keep  the  trucks  contiini- 
ouslv  on  the  move  in  order  to  work  them 
economically,  and  with  this  idea  in  mind  large 
steel  bottom  dump  buckets  w'ere  use<l  in  load- 
ing the  trucks ;  thus  no  time  was  lost  in  load- 
ing as  several  buckets  were  full  at  all  times 
and  the  operation  of  reloading  the  trucks  took 
only  the  time  required  to  hoist  the  buckets 
over  the  trucks.  The  actual  loading  opera- 
tion required  Init  a  few  minutes. 

In  the  hauling  of  materials  from  the  freight 
house  to  the  buildmg  site,  the  records  show 
that  hauling  cement  cost  about  Wz  cts.  per 
bag  or  ;_ii'  cts.  per  net  ton.  Eighty  bags  were 
;arried  on  each  trip  and  eight  trips  were  re- 
luired  to  unload  a  car  containing  (i4ii  bags. 
Increased  etficiency  was  obtained  by  having  at 
east  six  laborers  to  do  the  loading,  as  little 


(•asolint- 
nil.  etc. 
Tires  . . 
Repairs 


1st  Car. 

.'.1  o 

ir. 

3d  Car. 
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$0.0092 

$154.60 

$0,010 

ti.JS               0.001 

20. 8,") 

0.0001 

34.27 

0.002 

lfiS.17               O.iIlT 

me.w 

O.OIRI 
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S3.i2.74 


$0,037 


$404.71 


$0.0332 


$S0S.7S 


each  da.v  and  uny  dlsarraneemenl  corrected 
before  damage  i.x  done.  We  have  had  little  or 
no  trouble  with  these  trucks.  The  main  expense 
in  connection  with  the  niaimenanee  of  the 
trucks  is  the  wear  and  tear  on  tires.  We  are 
now  usint;  a  wire  mesh  tire  made  by  the  Dia- 
mond Ilubber  Co.  which  seems  to  Klve  lis  K»0(l 
service.  The  company  referred  to  sells  these 
tires  on  a  sjuaranteed  mileage  basis,  and  If 
renewals  are  n-cessary  before  the  mlleaKc  Is 
completed,  a  replacement  Is  made  by  them  and 
an  adjustment  made  on  the  basis  of  the  mlleaKe 
obtained. 


the  chassis.  It  is  held  in  position  by  a  large 
iron  hook.  When  this  hook  is  released  the 
bed  rolls  off  the  chassis  by  gravity,  as  it  is 
on  an  incline  in  its  normal  position.  The 
skids  which  extend  below  the  main  part  of  the 
bed  at  the  rear  are  really  bumpers  to  take 
the  weight  of  the  bed  as  it  strikes  the  ground. 
.After  the  material  has  run  out  the  driver 
winds  the  bed  back  on  with  a  windlass,  which 
cannot  be  seen  in  the  picture,  as  it  is  on  the 
opposite  side  of  the  truck.  Under  normal 
conditions    the    driver   is    able    to    unload    the 


-ig.   3 — A  Three   Ton    Packard    Dump  Truck    Used   in   Rock   Excavation  Work. 


Fig.   4 — A   Three   Ton    Packard   for   Hauling   Gravel. 


ime  is  lost  if  the  loading  force  is  large 
nough.  The  average  record  of  each  car  of 
emcnt  from  the  freight  house  to  the  site  of 
■perations.  a  distance  of  about  1%  miles,  was 
s  follows: 

Laborers,  6  hrs.  each  day,  at  16  cts $.5.7i; 

Chauffeur.  6  hrs.  each  day,  at  25  cts I..i0 

Fuef,  oil.  etc,^ 0.5.T 

Percentage  of  maintenance  charge l.Oo 


Total $8.31 

1  Referring  to  their  experience-  on  this  work 
he  contractors  write  as  follows: 

In  the   care   of   an   automobile   truch,    our   ex- 
lerience    has    tauj;;ht    us    that    it    is    economical 

0  keep  every  part  well  lubricated  at  all  times. 

1  cheap  or  an   inferior  grade  of  oil   should   not 


Cant  nil  tors'  Cost  oj  lloiilimj  liuiUliiu/  Ma- 
terial.— Figure  4  shows  a  Packard  truck  oper- 
ated by  the  Tacoma  Trading  Co..  Tacoma. 
Wash.,  for  hauling  building  materials.  The 
company  reports  that  this  truck  is  very  w-ell 
adapted  to  tlie  business  of  hauling  sand  and 
gravel,  as  it  is  loaded  by  gravity  from  the 
bunkers,  which  takes  only  two  or  three  min- 
utes. It  is  equipped  with  a  dumping  bed  so 
that  it  can  be  dumped  on  the  job  and  is  ready 
to  go  inside  of  two  or  three  mimites.  Fur- 
ther, it  only  takes  one  man  to  run  it,  so 
that  the  expense  of  operation,  including  every- 
tliing,  repairs,  depreciation,  gasoline,  oil  and 
driver's  wages,  will  amount  to  betwxen  $HI 
and    $11    a    day,    as    near    as    it    can    be    fig- 


load  ami  start  again  in  two  or  three  minutes. 

Oii'iiers'  Reports  on  Costs  of  Motor  Truck' 
Operation. — The  following  data  on  the  cost  of 
operating  motor  trucks  are  condensed  from  a 
paper  by  L.  K.  Dutton  before  the  .American 
Gas  Institute: 

Electric  Trucks. — One  company  reporting 
I'lvc  one-ton  trucks  (all  of  one  make)  1 'A 
years  old,  one  %-ton  truck,  and  one  'J-ton 
truck,  in  use  only  a  few  months,  furnishes 
the  following  operating  costs.  Total  mileage 
of  the  7  cars,  39,.j07 : 

Cost.                                                Total.  Per  mile. 

Battery   man    Ji, 100.00  $0,028 

Battery  maintenance 593.71  0.015 

Chains  and   sprockets 146. 5S  O.0O4 

Chassis  repairs .J4.0!i  0.001 


ig,  5 — A   Saurer  Tank   Truck   on   a  20  Per 
Cent  Grade. 

jS  used,  as  the  carbon  forming  qualities  of  a 
lieap  oil  more  than  offset  the  saving  in  the 
jrlce.  Where  more  than  one  truck  is  in  use 
R  least  one  chauffeur  should  be  employed  who 
I  a  thoroughly  practical  man.  This  will  enable 
l#e   to    have    each    truck    carefullv    looked    over 


Fig.   6 — A    Four   Ton    Peerless   Rear    Dump    Truck. 


ured.  The  amount  allowed  for  repairs 
and  depreciation  is  estimated,  as  the  truck 
has  been  in  service  only  about  eight  months. 
Referring  to  the  illustration,  Fig.  4,  it  will 
be  noted  that  the  bed  sets  on  rollers  attached 
to  a  wooden  frame  which  is  in  turn  bolted  to 


Current  282.38  0.007 

Generating  plant 133.21  O.OO:! 

Tires    591.06  O.Oir, 

Wagon    repairs 17.00  0.000 

Wagon    washing 587.83  0,015 

Miscellaneous     387.01     _      0.010 

$3,894.87  $0,098 
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Insurance     $    539.90  $0,014 

Battery  maintenance  accrued.       984.57  0.025 

Tires  depreciation  accrued 199.08  0.005 

Depreciation  at  10  per  cent...   2.054.00  0.052 

Interest  at  8  per  cent 1.739.40  0.044 

Total  cost   $9,411.82  $0,238 

The  following  figures  are  given  on  a  2-ton 
electric  truck  covering  two  years'  .service: 

Total  Cost 
cost.        per  mile. 

Current  at  2^4  cts.  per  U-w $    253. SS  $0.0273 

Labor   for    maintenance 486.78  0.052S 

Maintenance  and  repairs 1,130.04  0.1225 

Total    expense $1,870.70  $0.2028 

Miles  traveled.  9,225. 


TABLE    I.— COST    OF    OPERATING    1,500-LB. 

AND  3,000-LB  CAPACITY  DELIVERY 

WAGONS. 

,. Average  Cost ^ 

Fixed  Charges  and        Per  Per  mile. 

General  Expense.      month.        Total.      Cents. 

Drivers'  salary $  65.00     $  5,687.50       9.0 

Supervision    5.22  456.75       0.7 

Garage  rent 5. IS  453.25       0.7 

Wheel    ta.x 2.67  233.62       0.4 

Washing,  oiling,   etc 13.00         1,137.50       1.8 

Interest  at  5%,  taxes  al 
1.5%,  and  insurance 
at    .5%    on    total   cost 

of  wagon 14.58         1.275.65       2.0 

Depreciation: 
Batteries,   66%   per  vear 

on  $25.5   14.17         1.239.87       2.0 


Fig.  7 — A   Four  Ton  Speedwell   Truck  with    Motor  Under  Seat. 


This  truck  is  reported  out  of  service  for 
maintenance  in  the  two  years,  12%  per  cent 
of  the  working  hours.  The  same  company  re- 
ports the  following  summary  of  expense  on 
a  1,000-lb.  electric  truck,  covering  a  period  of 
2%   years'   service — total   mileage    10.274. 

Total  Cost 

cost.        per  mile. 

Interest  on  $1,668  at  6% $    250.20         $0.0244 

10%  depreciation  on  the  value 

of  the  wagon 244.20  0.0237 

Maintenance  and  depreciation 

of   batteries    601.02  0.0586 

Tires  and  rt pairs 210.00  0,0204 

Wagon  expense,  repairs 145.12  0.0142 

Miscellaneous   charges 48.54  0.0047 

Total   expense    $1,499.08         $0.1460 

Tt  will  be  noted  that  the  owner  of  this  ve- 
hicle suggests  different  depreciation  values  on 
various  parts  of  an  electric  machine.  He  di- 
vides it  as  follows ;  First,  depreciation  on 
wagon:  second,  depreciation  on  tires;  third, 
depreciation  on  batteries. 

These    expenses    are    complete,    because    the 


Tires,  100%  per  year  on 

$225.60    18.80         1,645.00       2.6. 

Balance  of  wagon,   10% 

per  year    ...    15.99         1.399.13       2.2 

Total     general     expense  „,  , 

and  fixed  charges $154.61  $13,528.27     21.4 

Total    supplies    and    re- 
pairs        29.44  2.575.44    ^ 

Grand  total  expense.. $184. 05     $16,103.71     25.4 

Gasoline  Cars.— The  following  is  the  cost 
of  operation  of  three  30  hp.  cars  used  by  sup- 
erintendents and  managers  of  a  gas  company. 
They  cost,  new,  somewhat  less  than  $2,000 
each. 

One  company  reports  the  use  by  salesmen 
of  three  cars  costing  $7.50  each.  Being  low- 
priced  cars  and  covering  only  from  500  to 
800  miles  per  month,  the  depreciation  was 
high.  The  amount  charged  for  depreciation 
was  the  actual  amount,  because  the  cars  were 


runabout  cars  costing  $1,000  each.  The  cars 
average  four  months  operation ;  mileage  of 
car  3,830.  Item  of  expense :  Gasoline,  oil  and 
grease,  repairs  to  motor,  depreciation,  2.5  per 
cent  per  annum.  Total  cost  per  mile  14.9  cts. 
Gasoline  Trucks  1,000  lbs.  Capacity. — Cost 
of  operating  five  1,000-lb.  trucks  of  a  well- 
known  make,  costing  $7.50  each,  with  large 
wheels  and  solid  tires ; 

Cost 
Mileage,  per  mile. 

Truck   No.    1 2,000  0.0926 

Truck   No.    2 9,210  0.042 

Truck   No.    3 8,160  0.045 

Truck    No.    4 3,565  0.045 

Truck   No.    5 3,924  0.045 

The  cost  of  the  above  trucks  include  gaso- 
line, oil  and  grease,  tire  repairs  and  sundries. 
The  average  is  very  uniform,  except  with  car 
No.  1.  the  additional  expense  originating  from 
a  broken  motor  caused  by  an  inexperienced 
driver  learning  to  operate.  The  different  com- 
panies operating  these  trucks  all  state  that  the 
depreciation  cost  is  very  high.  In  most  cases 
the  truck  can  only  be  kept  in  use  a  few 
months  or  a  year  and  traded  in  for  a  new 
one.  At  least  50  per  cent  depreciation  should 
be  charged  the  first  year.  A  practically  simi- 
lar experience  was  reported  by  a  company 
with  a  truck  of  the  same  capacity  and  low 
cost,  built  by  a  different  concern. 

Ore  Ton  Trucks. — Three  companies  report 
on  the  use  of  1-ton  trucks  of  different  makes. 
Company  No.  1  reports  on  two  1-ton  trucks; 
total  mileage,  18,.550;  cost  per  mile,  10  cts. 
This  includes  gasoline,  oil,  tires  and  motor  re- 
pairs. The  opinion  of  the  owner  is  that  the 
depreciation  is  33%  per  cent  per  year.  Com- 
pany No.  2,  reports  on  three  1-ton  trucks. 
The  report  covers  gasoline,  oil,  tires  and  re- 
pairs. The  owner  estimates  depreciation  lb 
per  cent.  Truck  No.  1,  6,060  miles;  cost  per 
mile,  11  cts..  truck  No.  2,  6,300  miles:  cost  per 
mile,  10  6/12  cts.;  truck  No.  3,  8,000  miles; 
cost  per  mile  8.6  cts. 

Company  No.  3  reports  on  the  operation  of 
one  1-ton  truck. 

The  expenses  on  2,600  miles  are  as  fol- 
lows :  Total  Cost 

cost.       per  mile 

Gasoline,  at  n  cts.  per  gal $      34.05         $0,013 

Oil,   at  50  cts.   per  gal 8.45  0.003 

Tires    (accrued)    48.00  O.OIS 

Repairs,  none. 

TotAl    $      90.50         $0,034 

The  item  of  tires  mentioned  above  was  ow- 
ing to  the  rear  tires  being  too  light.  They 
were  removed  and  1  in.  heavier  solid  tires  in- 
stalled, at  the  above  cost.  The  motor  is  of 
the  two-cycle  type. 

One   and   One-half   Ton   Trucks. — Only  one 
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Fig.  8 — A  Three  Ton    Mack  Truck   with     Dump   Body. 


Fig.   9 — A    Five   Ton    Peerless   Truck   of  the      Cleveland    Builders'   Supply  Co. 


e-xpcnse  is  included  up  to  the  point  where  the 
truck  has  a  new  set  of  tires,  and  is  in  good 
condition  except  that  the  wagon  needs  paint- 
ing. It  also  had  a  new  battery  installed  dur- 
ing the  past  year.  Valuable  information 
(Table  I)  on  the  operation  of  electric  ve- 
hicles can  be  obtained  by  consulting  the  Re- 
port of  the  Committee  on  Electric  Vehicles. 
National  Electric  Light  Association,  June, 
1911. 


sold  at  the  end  of  the  year  and  the  loss  was 
known.  The  operating  expense  on  the  first 
car  was  4.8  cts.  per  mile;  on  the  second,  10  cts. 
per  mile;  on  the  third,  10%  cts.  per  mile.  If 
these  cars  were  used  by  only  one  salesman  it 
would  indicate  that  the  cost  was  unusually 
high. 

A  well-known  company  in  another  line  of 
business,  having  salesmen  in  various  parts  of 
the    country,    furnished    14    of    its    men    with 


company  has  reported  on  a  truck  of  this  ca- 
pacity and  similar  make.  The  report  covers 
a  total  of  11,150  miles  and  the  truck  was  in 
use  14  months.  Total  Cost 

cost.      per  mile. 
Gasoline,  at  15  cts.,  7  mil.  per 

gal $    236.70         $0.0212 

Oil,  at  35  cts.  per  gal 35.00  0.0031 

Tires   and   repairs 150.00  0.0131 

35.10  0.0031 

Total  expense    $    456.80        $0.040S 
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The  owner  believes  12%  per  cent  deprecia- 
tion should  be  charged  on  this  truck.  '  Its 
makers  have  reports  from  the  owners  of  hun- 
dreds of  these  cars  and  claim  the  operating 
costs  to  average  8  cts.  per  mile,  made  up  as 
follows :  Five  per  cent  interest  on  investment : 
depreciation,  25  per  cent;  gasoline,  oil,  tires, 
motor  repairs  and  maintenance,  TO  per  cent. 

Two-ton  Trucks. — From  the  reports  re- 
ceived only  three  companies  are  using  the 
same  make.  One  of  the  three  furnishes  de- 
tailed costs  of  operation,  which  report  is  very 
complete.  Truck  was  owned  14  months,  or 
352  working  days:  days  in  use.  227;  days  idle 
for  repairs,  75,  or  21  per  cent.  The  owner 
reports  that,  although  this  car  has  been  on 
the  market  for  several  years,  an  unusual 
amount  of  time  was  lost  because  of  poor  ser- 
vice rendered  by  the  manufacturers  and  agent, 
swing  to  delays  in  obtaining  repair  parts. 
When  parts  were  received  they  either  did  not 
fit  the  machine  or  were  not  perfect.  Time 
lost  was  due  as  follows,  in  days :  To  spring?, 
j;  to  tires  and  wheels.  13;  to  motor,  .33;  to 
transmission,  15;  to  radiator.  9.  The  mileage 
A-as  11.300;  gallons  gasoline  used,  2.250.  or  5 
Tiiles  per  gallon;  miles  traveled  daily.  41.  A 
;umniary  of  the  operating  expense  of  this 
ruck  is   shown   as  follows : 

Total         Cost 
cost.       per  mil*. 

'.asoline    $    29S.23        50.026.", 

511    100.41        o.nnsa 

Tires  and   repairs 432. 9S  0.0381 

:ar  repair  and  sundries 370.22  0.03L'S 

labor,   cleaning,    etc 514.27  0.045i; 

Total    $1,716.00  $0.1522 

Standing  ISxpense. 

nsurance    $      6S.29  JO.OOG 

Depreciation,   2%   month 653.90  0.05S 


S2,43S.30 


$0,216 


It  should  be  noted  in  connection  with  this 
ruck  that  a  common  fault  was  found  of 
nsfalling  tires  under  capacity  on  the  rear 
vheels.  The  wheels  also  were  too  light  for 
he  load,  owing  to  the  overhang  of  pipe  and 
)oles  from  the  rear  of  the  truck.  When  the 
>roper  equipment  was  installed  it  was  found 
hat  good  service  was  received.  The  same 
lifficulty  was  experienced  with  the  springs.. 
lut  they  were  changed  to  heavier  type.  It 
vould  appear  that  this  make  of  truck  would 
trove  very  satisfactory,  after  taking  care  of 
he  usual  difficulties  experienced,  by  having  it 
iroperly  equipped  for  the  work  to  be  per- 
ormed.  The  second  year's  operating  should 
irove  much  more  economical. 

Ten  3-Ton  Trucks. — Carefully  compiled  fig- 
ires  show  that  3-ton  trucks,  covering  40  miles 

day.  and  operating  300  days  a  year,  can  be 
naintained  and  run  at  an  average  cost  of 
3.75  per  day.  The  items  making  up  this 
harge  of  an  establishment  of  10  trucks,  3 
ons  capacity,  are : 

Vages,  10  drivers  at  $2.50 $25.00 

Vaces,  repairmen,  helper  and  washer. . .     7.00 

lasoline.  SO  gals,  at  12  cts 9-60 

-ubricant.  1  ct.  per  mile -l-OO 

faintenance.  10%  per  year ^"'25 

iuperintendence     ^ 3.20 

nciflentals.  light,  heat,  tools,  etc 2,8. 

$61.67 

i,ge  running  expense  per  truck $  6.17 

iiieiest  at  B'^-.  depreciation  at  20%,  in- 

I  suranoe  at  ',4%.  all  on  $3.000 2.G.T 

storage.  200  sq.  ft.  at  T.O  cts.  per  year 0.33 

iidd  20%  for  2  spare  machines 0.60 


Total  operating  and  maintenance  cost 

per  day ; $  9. "5 

I  Total  operating  and  maintenance  cost 

per  mile   0.2414 

The  tabulated  cost  of  four  3-ton  trucks.  4 
ears  old,  operating  40  miles  per  day  in  Chi- 

,ago   follows.     Each   truck   saves  $9  per   day 
n  horses  formerly  used  : 

Standing  Expense. 

Per  dav.  Per  mile. 

interest  on  $3,500 $058  $0,015 

isurance    ; .   0.28  0.007 

Running  Expense. 

fasoline.  10  gals  at  $0.11 $1.10  $0,027 

'il  and  grease 0.57  0.015 

ires  and   general  repairs 2.00  0.050 

lachine  cleaning   1.31  0.32 


Total  $5.84 


?0.H 


Five-Ton  Trucks. — Only  two  companies  re- 
tort on  5-ton  trucks.  These  have  both  been 
|i  use  a  year  and  the  exact  cost  has  been 
icertained.    The  trucks  are  manufactured  by 


aififerent   concerns.     The   operating  costs   are 
shown  as  follows : 

First  5-Ton  Truck. 

Total  Cost 

„       „                                                   cost.  per  mile. 
Gasofine,   at    15  cts.   0.033   mile 

„  per   gal $    300.00  $0.05 

Oil,  at  35  cts.  per  gal ln:..00  0.0175 

Tires    260.00  0.0434 

Maintenance   and    repairs 87.36  0.0H5 

Total   expense    $    752.36         $0.1254 

Annual  milease  C.OOO  miles  =  per  day  22  miles. 

It  is  interesting  to  note  that  the  owner  of 
this  truck  states  it  has  depreciated  only  5 
per  cent,  and  that  the  truck  performs  the 
same  work  as  a  hor.^e  equipment  costing  $14.15 
per  day. 

Second   5-Ton    Truck. 

Total  Cost 

cost.       per  mile. 
Gasoline,  3  mile  per  gal.  at  10 

cts $    350.00         $0,034 

Oil.  at  55  cts.  per  gal 140.00  0.013 

Tires    798.00  0.076 

Repairs   and   maintenance 1,400  0.133 

Total  expense    $2,688.00         $0,256 

Annual  mileage  10,500  miles=35  miles  per  day. 
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Fig.  1 — Detail  End  Elevation  of  Truck  Under 
Mast, 

It  is  interesting  to  note  that  the  owner  of 
this  truck  estimates  24  per  cent  depreciation. 
The  worm  drive  which  has  been  adopted  by 
builders  of  motor  vehicles  abroad  is  installed 
ill  this  truck.  Very  little  attention  has  been 
given  to  it  by  American  builders,  although  the 
housing  of  the  worm  drive  in  the  rear  con- 
struction, its  simple  design,  easy  lubrication, 
and  noiseless  running,  should  favor  its  high 
efficiency  and  long  life. 


A  Truck  Mounting  for  Stiff-leg  Der- 
ricks. 

Contributed  by  David  Taylor,  Keokuk,  Iowa. 

In  the  operation  of  stiff-leg  derricks,  where 
the  work  is  spread  over  considerable  territory, 
moving  becomes  quite  a  large  item  of  cost. 
With  the  derricks  in  use  on  the  Iowa  divi- 
sion of  the  water  power  development,  now  in 
process  of  construction,  at  Keokuk,  Iowa, 
this  problem  has  been  taken  care  of  in  a  very 
satisfactory  manner.  The  derricks  here  are 
used  to  remove  rock,  and  to  place  concrete 
and  forms,  and  it  is  found  necessary  to  move 
them  very   frequently.     To   facilitate  this  op- 
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Fig.  3 — Plan  of  Truck  Under  Leg. 

eration  they  have  been  mounted  on  trucks, 
which  run  on  two  parallel  railroad  tracks  of 
standard  gage.  A  detailed  description  of 
these  trucks,  and  the  method  of  mounting  the 
derricks,  may  be  of  interest  to  others  having 
similar   working  conditions. 

Figure  1  shows  an  end  view  of  the  truck 
unde^r  the  mast.  The  end  views  of  the  other 
two  trucks  will  be  identical  with  this,  except 
that  the  trucks  under  the  legs  have  additional 
timbers  placed  on  top  parallel  to  the  sills  to 


bring  the  sides  up  level  with  the  top  of  the 
sills  and  allow  the  flooring  for  the  weight 
boxes  to  extend  right  across  over  the  sills. 
Figures  2  and  3  are  plans  of  the  mast  and 
leg  trucks  respectively.  Two  sets  of  axles 
and  wheels  arc  placed  under  each  truck,  mak- 
ing four  wheels  to  each  truck.  These  axles 
are  5  ft.  apart  under  the  mast  truck  and  6 
ft.  apart  under  the  leg  trucks.  The  sills  of 
the  mast  truck  are  2  ft.  long,  and  those  of  the 
leg  trucks  are  each  12  ft.  long.  .AH  timbers 
are  10x12  ins.  except  a  3xl0-in.  plank  on  each 
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Fig.  2 — Plan   of  Truck   Under   Mast. 

still  to  give  the  wheels  clearance.  Other  sizes 
might  be  used  if  they  could  be  more  conveni- 
ently obtained.  The  only  precaution  neces- 
sary is  to  provide  sufficient  strength  and  get 
clearance  for  the  wheels.  On  the  truck  where 
the  derrick  sill  lies  crosswise,  another  cross 
timber  is  necessary  in  the  center,  where  the 
sill  crosses.  All  timbers  are  bolted  together 
by  one  -H-in.  bolt  passing  clear  through  at 
each  intersection.  The  wheels  arc  provided 
with  straight  bearing  boxes  outside  the  wheels. 
These  boxes  are  bolted  to  the  sills  with  two 
%-in.  holts  to  each  box.  A  view  of  one  of 
these  derricks  is  shown  by  Fig.  4.  This  gives 
an  idea  of  how  the  weight  boxes  are  built 
and  also  shows  the  truss  supporting  the  en- 
gine house  and  floor.  The  front  of  the  en- 
gine house  is  supported  by  a  heavy  double 
breast  beam.  A  cross  beam  passes  through 
between  the  wheels  of  each  truck,  under  the 
sills.  This  is  to  block  up  tender,  to  take  the 
weight  off  the  wheels  when  the  derrick  is  in 
operation.     Two   short   bents  are   built  down 


Fig.  4 — View  of  Derrick  Showing  Weight 
Boxes  and  Truss  Support  for  Engine 
House. 

under  the  middle  of  each  sill.  These  are  to 
make  it  easy  to  block  up  at  these  points,  and 
so  stiffen  up  the  whole  affair  when  in  use. 

With  this  arrangement  the  large  derricks  in 
use  here  may  be  moved  100  ft.  or  more  in 
a  very  few  minutes.  The  motive  power  used 
is  the  derrick's  own  engine,  by  means  of  a 
set  of  blocks  and  line  attached  to  the  mast 
truck   and   the   track   and   led   to  the   nigger- 
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head.  The  track  over  which  they  move  may 
he  either  straight  or  curved.  If  the  curves 
are  not  too  sharp,  and  the  whole  affair  may  he 
shifted    crosswise    to    a    track    parallel    to    the 


first  hy  emptying  the  weight  boxes,  and  jack- 
ing up  the  sills  and  turning  the  trucks  cross- 
wise to  their  original  position,  then  running 
along  a  temporary  track  to  the  desired   loca- 


tion, thus  changing  back  to  the  original  posi- 
tion: 

A  set  of  these  trucks  may  be  built  in  a  day 
by  six  or  eight  handy  men. 


ROADS      AND      STREETS      SECTION 


Suggestions    on   Methods   of    Lighting 

Streets    and    Comparative    Costs 

of  Various   Methods. 

Street  lighting  is  discussed  by  J.  .M.  liryant 
and  H.  G.  Hake  of  tne  University  of  Illinois 
Engineering  E.xperiment  Station  in  a  recently 
published  bulletin.  This  bulletin  describes  the 
various  lamps  employed  for  street  lighting, 
explains  photometry,  measurement  of  illumma- 
tion.  distribution  curves  and  derives  equations 
for  calculation  and  from  all  this  are  compiled 
a  series  of  14  tables  showing  light  distribution 
of  various  street  lamps,  etc.  The  bulletin 
concludes  with  a  discussion  and  cost  compari- 
son of  \arious  lights  for  streets  and  this  por- 
tion  of   it   is  given   with   some   omissions   here. 

STREET  LIGHTING. 

Street  lighting  in  different  parts  of  a  city 
must  serve  various  purposes.  For  utility  and 
safety,  the  business  streets  require  a  different 
treatment  from  the  residence  streets  and  sub- 
urban districts.  Parks  and  open  places  require 
a  still  different  arrangement  of  lights.  A  good 
various  lamps  studied  there  is  reproduced  here 
a  curve  diagram  comparing  the  horizontal  dis- 
tribution of  light  at  street  surface  of  these 
division  of  the  city  is  the  following:  (A) 
Principal  business  streets;  (B)  important 
cross  streets  and  boulevards:  (C)  residence 
streets;   (D)   outlying  districts. 

Business  Streets. — In  the  principal  business 
streets,  the  ilhnuination  should  be  more  or 
less  brilliant.  It  should  be  as  uniform  as  pos- 
sible, and  of  sufficient  intensity  to  enable  one 
to  read  ordinary  sized  print,  i.  e.,  at  least  .-■) 
to  I  foot  candle.*  In  many  cities  in  Europe, 
the  inclined  carbon  flame  arc  is  used  for  these 
streets.  The  lamps  are  suspended  over  the 
center  of  the  street  from  tall  ornamental  poles 
•on  both  sides,  and  at  a  height  of  from  40  to 


*A  foot-candle  is  the  normal  ilUmiination  pro- 
duced by  one  unit  of  candle-power  at  a  distance 
of  1  ft. 


•'ill  ft.  They  are  space<l  from  four  to  five  times 
their  height.  These  produce  a  very  beautiful 
effect,  and  the  street  is  brightly  illuminated. 
With  the  reflection  from  buildings,  the  illumi- 
nation averages  about  2  ft.  candle.  This  light- 
ing is  also  carried  out  for  short  distances  into 
the  cross  streets.  In  this  country,  the  flame 
arc  has  not  met  with  favor  on  account  of  the 
high  operating  cost  for  the  short  burning  arc. 
With  the  advent  of  the  more  modern  long 
burning  flame  arc,  this  objection  can  not  be 
made,  since,  in  lighting  from  large  units 
spaced  comparatively  near  together,  the  num- 
ber of  the  lights  wall  be  nearly  inversely  to 
the  mean  lower  hemispherical  candle  power. 
This  will  be  more  apparent  later.  The  stand- 
ard for  such  lighting  has  not  yet  been  set  in 
this  country.  There  is  now  a  strong  tendency 
towards  clusters  of  tungsten  lights,  or  arc 
lights  on  ornamental  poles,  placed  low  on  both 
sides  of  the  street.  It  is  claimed  justly  th;it 
the  liest  lighted  streets  attract  the  crowds  and 
hence  merchants  are  insisting  upon  brighter 
and  better  illumination  on  their  streets,  even 
assisting  the  city  in  meeting  the  additional  cost 
of  niainttenance. 

Cross  Streets  and  Boulevards. — The  boule- 
vards and  cross  streets  require  a  much  less 
brilliant  illumination.  The  principal  cross 
streets  do  not  usually  have  shade  trees,  and 
may  lie  lighted  either  by  high  intensity  lamps 
suspended  high  or  low  intensity  lamps  niore 
closely  spaced  and  supported  low.  The  general 
characteristics  of  the  streets  will  indicate  the 
type  of  lighting  to  be  used.  In  such  streets, 
heavy  slow  moving  traffic  is  usual.  The  boule- 
vards, on  the  other  hand,  are  usually  shaded 
and  require  the  lights  to  be  suspended  low 
unless  the  streets  are  very  wide.  For  shaded 
streets,  lights  upon  ornamental  poles  at  the 
sides  of  the  streets  are  preferable  to  those 
suspended  over  the  center,  on  account  of  the 
character  of  the  street.  By  this  is  meant  that 
since  such  a  street  is  used  mostly  for  light 
vehicles,  moving  more  or  less  rapidly,  lights 
should  not  be  hung  so  as  to  blind  the  drivers. 


The  appearance  of  such  a  street  is  improved 
by  side  lighting,  or  lights  suspended  fairly  high 
over  the  center  of  wide  streets.  Probably  from 
.10  to  .0  ft.  candle  is  a  good  figure  to  use. 

Residence  Streets. — Residence  streets  should 
have  one  light  at  each  street  crossing,  for  the 
safety  of  vehicles  and  pedestrians  approaching 
these  crossings,  as  collisions  are  more  liable 
to  occur  at  such  points.  These  streets  are  usu- 
ally rather  narrow  and  densely  shaded,  thus 
requiring  the  lights  to  be  supported  not  over 
1.3  to  ■_'•")  ft.  above  the  street  surface.  The 
ma-ximum  illumination  should  not  be  too  high 
or  the  minimum  too  low.  The  general  aver- 
age of  the  illumination  should,  however,  be 
low.  The  character  and  color  of  the  surface 
has  a  marked  effect  upon  the  lighting  of  such 
streets.  It  is  well  known  that  a  street  with 
snow  upon  its  surface  appears  much  better 
lighted  than  the  same  one  when  the  snow  has 
disappeared.  It  is  usual  in  dim  illumination 
to  see  nearly  all  obstructions  as  dark  objects 
against  the  lighter  background  of  the  lighted 
street.  Such  a  contrast  is  more  distinct  if  the 
background  is  lighter.  A  jiiacadamized  road 
or  asphalt  pavement  needs  much  more  illu- 
mination than  one  paved  with  light  bricks. 
Lights  will  not  give  good  illumination  at  the 
middle  of  blocks  400  ft.  long,  if  the  lights  are 
'2b  ft.  or  less  above  the  street.  The  illumina- 
tion in  the  immediate  neighborhood  of  most 
arc  lights  is  also  higher  than  necessary  for 
this  class  of  street.  In  crooked  streets  or 
where  the  surface  is  uneven  or  hilly,  lights 
must  be  spaced  more  closely  than  at  every 
street  crossing.  Residence  street  lighting  is 
the  particular  field  for  the  incandescent  light. 
In  choosing  a  light  for  this  class  of  service, 
the  economic  limit  comes  in  the  ordinary  spac- 
ing of  poles  on  the  street,  and  the  lowest  value 
of  illumination  allowable  immediately  below 
the  light.  A  street  having  many  small  lights, 
hung  low  and  spaced  rather  closely  together, 
has  long  been  associated  with  the  narrow 
street  of  the  poorer  quarter  with  its  dingy  ap- 
pearance.    The  brilliant  effect  and  white  light 
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Voltage  across  lamp  terminals 

Current    

Terminal  watts   

Maximimi  candle  power  value 

Maximum  candle  power  angle  with  vertical 

Mean  lower  hemispherical  candle  power  (H.   S.   C.    P.) 

Watts  per  H.  S.  C.   P 

Kind  of  glassware,  inner  globe   

Kind  of  glassware,  outer  globe 

Curve  sheet,    figure 

Life  positive  electrode,  hours 

Life  negative  electrode,  hours 

Life   inner   globe 

Life  outer  globe    

Cost  of  lamp,   dollars 

Cost  of  positive  electrodes,  dollars  per  trim 

Cost  of  negative   electrodes,   dollars  per  trim 

Cost  of  inner  globe,  dollars  each 

Cost  of  outer  globe,  dollars  each 

Cost  of  lalior  in  trimming,  etc..  per  trim 

A.  Fixed  Charges,  Annual — 

Interest  on  investment  at  6  per  cent 

Depreciation  at  10  per  cent 

Total  annual   fixed   charge 

B.  Maintenance  Charges  Per  1000  Hours — 

Cost  of  electrodes,  dollars 

Cost  of  inner  globes,  dollars 

Cost  of  outer  globes,   dollars 

Cost  of  trimming  and  inspection,  dollars 

Cost  of  rectifier  renewals,   dollai'S 

Cost  of  repairs,  dollars 

Cost   of   maintenance,    total,    dollars 

C.  Cost  of  Energy,  Per  1000  Hours — 

At  1  cent  per  kilowatt  hour 

e  31  has  been  computed  from  fine  3,  considering  the  rectifier  efficiency. 
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TABLE  II.— COST    AND  OPERATING  CHARACTERISTICS  OF   TCNGSTEN  1^\MPS. 

„      ,,  '**iI!?;,,„„toi  '~r:~'"''""   Suspension    In    Place   of   Arc. >      , For  Suepenston  at  Sid 

Candle  power  horizontal 3-.>  ,;„  ,qi,  joo  350  32  60  100 

Terminal  watts 3S  71  us  :;36  413  38  71  US 

Watts  per  mean  horizontal  candle  power Ms  i.is  1  is  1  IS  1  18  1  18  1  IS  1  IS 

Mean  hemispherical  candle  power  (with  rcHector). .  i;j  sn  135'  •))7'  471'  4{'  go'  135' 

Watts  per  H.  S    C.  P 1.04  1.04  1.04         "l.04  1.04  'l.04  1.04  1.04 

Maximum   candle  power,   value. ....... .  4,,  S4  140  280  490  <5  84  140 

Ma.ximum  candle  power,  angle  with  vertical 70°  70°  70'  70°  70°  70'  70°  70° 

Curve  sheet,  figure 

Life  of  lamp,  hours 13.-,0  13.^0  1350  1350  1350  1350  1350  1350 

Cost  of  lamp,  dollars.... •••;■■• 100  1. 00  1,20  2.44  3.75  1.00  1.00  1.20 

Cost  of  lalior  for  inspection  and  cleaning,  annual...  .40  .40  411  40  40  40  40  40 

Cost  of  fi.Ntures,  dollars 150  1.50  2!iK)  2!50  2!50  5.00  5.00  5.00 

Cost  of  lamp  and   h.xtures 2.50  2.50  3.20  4.94  6.25  6.00  6.00  6.20 

A.  Fixed  Charges,  Annual — 

Interest  on  Investment  at  fi  per  cent ,15  .15  17  30  37  36  36  37 

Depreciation  at  10  per  cent ,2.t  ,o.r,  3..  ,,9  '53  go  59  52 

Annual  inspection  charge ,40  .40  .40  40  40  .40  .40  40 

Total    annual    Hxed    charses .SO  .SO  .  S!l  1,1»  140  1.36  1.36  1.39 

B.  Maintenance  Charges  Pep   1000  Hours — 

Cost  of  lamp  renewals,  dollars .74  .74  s3  180  2  80  74  .74  .83 

Cost    of    repairs .05  .Q5  .05  .10  .10  .15  .15  .15 

Cost  of  maintenance  total .73  .79  ss  190  2  90  .89  .89  .98 

C.  Cost  of  Energy  Per  1000  Hours — 
At  1  cent  per  kilowatt  hour .3S  .71  \    \s  1    i;  3s  .71  1   18 
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5.00 
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8.95 

.45 

.52 

.74 

.87 

.40 

.40 

1.59 

1.79 

l.SO 

2.80 

.15 

.15 

1.95 

2.95 

2.36 

4.13 

irom  the  tungsten  light  has  done  much  to  dis- 
pel this  prcjuihce. 

Outlying  Districts. — Tn  the  outlying  districts, 
either  the  tungsten  light  or  an  arc  light  having 
low  operating  cost  may  be  used.  It  is  seldom 
that  a  community  can  afford  to  have  an  arc 
light  at  each  street  intersection  in  such  a  dis- 
trict. Hence  for  protection  and  safety,  the 
tungsten  light  may  be  used  to  good  advantage. 
A  difference  here  may  also  be  made  between 
streets  connecting"  trade  centers  and  cross 
streets.  The  former  may  be  treated  as  boule- 
vards or  as  residence  streets,  according  to  the 
traffic  conditions. 

It  is  thus  seen  that  no  specific  rules  can 
be  laid  down  in  street  lighting.  Each  case  to 
be  handled  is  more  or  less  special.  However 
in  choosing  a  general  lighting  scheme  for  any 
city,  the  central  station  furnishing  the  power 
must  also  be  considered.  It  would,  of  course, 
not  be  feasible  to  specify  a  variety  of  lights, 
requiring  varied  generating  apparatus.  In  any 
system,  the  station  apparatus  should  be  inter- 
changeable from  one  circuit  to  another  for 
continuity  of  service  and  low  first  cost  and 
maintenance.  Thus,  if  direct  current  lamps 
are  chosen,  they  should  all  have  the  same  cur- 
rent consumption  and  this  should  also  fit  well 
with  incandescent  lamps  on  the  market.  On 
the  other  hand  small  compensators  may  be 
supplied  with  each  alternating  current  lamp  to 
adapt  it  to  any  alternating  current  circuit. 
Wires  in  series  circuits  have  a  voltage  upon 
them  at  the  "Station,  dangerous  to  personal 
^afety.  The  circuit  may  become  accidentally 
grounded  at  some  point,  either  by  contact  with 
a  telephone  wire  or  the  limb  of  a  tree  when 
wet.  In  such  case,  the  full  voltage  may  exist 
between  the  other  wire  and  ground.  Hence, 
for  safety  to  persons,  these  wires  should  not 
lie  allowed  too  near  the  ground.  They  are 
usually  required  to  be  strung  on  the  upper 
cross  arm  of  the  poles.     If  they  are  brought 


down  to  incandescent  lamps,  suspended  too 
low  or  strung  on  low  poles,  serious  accidents 
are  liable  to  occur.  To  avoid  this,  especially 
low  poles  should  not  be  used,  for  scries  light- 
ing. For  such  service,  tungsten  multiple  110 
volt  lamps  may  be  used  from  special  feeder 
circuits  or  series  lights  on  ornamental  posts 
fed  from  armored  cal)les  buried  in  the  ground. 
This  latter  applies  especially  to  ornamental 
park  lighting. 

COST   OF   OPERATIOX. 

The  choice  of  a  lamp  for  a  given  class  of 
street  lighting  depends  upon  the  illumination 
which  may  be  obtained  from  the  lamp  and 
upon  its  cost  of  operation.  A  fiat  rate  is  usu- 
ally made  for  street  lighting;  i.  c.,  a  charge 
of  so  many  dollars  per  lamp  per  year.  The 
items  which  enter  into  a  consideration  of  these 
charges  are:  (A)  Fixed  charges:  (B)  main- 
tenance charges:    (C)   energy  charge. 

These  items,  together  with  the  number  of 
hours  of  operation,  or  schedule,  determine  the 
rate  to  be  charged  for  the  service.  These  will 
be  considered  in  the  order  named. 

fixed  Charges. — In  this  item  is  considered 
a  charge  of  (i  per  cent,  covering  interest  on  the 
capital  invested,  taxes,  insurance,  etc.,  and  a 
depreciation  charge  of  10  per  cent.  This  latter 
charge,  if  deposited  at  •")  per  cent  in  a  sinking 
fund,  would  replace  the  c(|uipnicnt  in  froni 
eight  to  nine  years.  With  the  present  rapid 
advance  in  the  development  of  lamps,  this 
figure  seems  conservative.  It  means  that  re- 
placement is  due  to  advance  in  the  art,  rather 
than  to  the  complete  deterioration  of  the  ap- 
paratus. On  the  other  hand,  the  depreciation 
charge  depends  also  upon  the  life  of  the  city 
ordinance.  If  the  ordinance  is  for  five  years, 
the  depreciation  should  be  18  per  cent  instead 
of  10  per  cent,  since  the  city  may  recpiire  an 
entire  change  of  its  system  at  the  end  of  the 
contract  or  award  the  contract  to  some  other 
competing  coinpany. 


Maintenance  Charges. — In  the  following  ta- 
ble, this  charge  is  itemized  and  computed  on 
the  basis  of  1,000  hours'  operation.  It  covers 
the  cost  of  renewals,  due  to  the  consumption 
of  electrodes,  breakage  of  glassware,  repairs 
to  the  mechanism  of  the  lamp,  and  a  charge 
for  labor  in  trimming,  cleaning  of  glassware 
and  reflectors,  inspection,  store  room  charges, 
etc.  These  figures  represent  an  average  in- 
stallation, say  of  100  arc  lamps  or  their  equiv- 
alent in  incandescent  lamps.  The  trimming 
cost  for  tungsten  lamps  is  low  on  account  of 
the  long  life  of  these  units.  The  arc  lamps 
are  supijoscd  to  l)e  cleaned  and  inspected  by 
the  trimmer.  In  the  case  of  the  tungsten 
lamps,  it  is  assumed  that  the  reflectors  will 
be  thoroughly  inspected  and  cleaned  each  time 
the  lamps  are  renewed  and  also  at  regular  in- 
tervals, say  four  times  per  year,  independent  of 
the  schedule.  Hence  this  cleaning  charge  is 
placed  as  an  annual  charge  instead  of  on  the 
basis  of  1,000  hours. 

Energy  Charge. — Energy  is  usually  com- 
puted upon  the  basis  of  the  kilowatt  hours 
consumed.  For  convenience  of  comparison, 
the  cost  of  energy  at  the  lamp  terminals,  rather 
than  at  the  station  switchboard,  is  considered 
here.  The  energy  charge  will  then  cover  the 
cost  of  delivering  this  power,  such  as  depreci- 
ation on  station  apparatus,  poles,  wires,  etc., 
and  the  maintenance  charges  on  the  same.  In 
order  to  compare  direct  and  alternating  cur- 
rent lamps  operated  from  the  same  station, 
the  cost  of  the  rectifier  outfit  is  included  in 
the  cost  of  the  direct  current  lamps,  and  its 
depreciation  charge  is  placed  there  also.  The 
efficiency  of  a  rectifier  outfit  may  be  taken  as87.5 
per  cent.  The  loss  of  energy  must  therefore 
be  charged  to  the  direct  current  lamps.  This 
charge  is  made  by  increasing  the  cost  of  en- 
ergy in  line  ;^1.  Table  I,  inversely  in  the  ratio 
of  the  efficiency  to  100  per  cent.  These  values 
arc  then  used   in  Tables  III   and   IV  and  in 
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-OPERATING    COST    ON    4000-HOUR    SCHEDULE. 


Center 

Suspension ^ 

f 

Side 

Suspension  - 

, 

Ch 

0.        Cl^        Ci< 

e^ 

S^ 

0;       0^ 

Cm 

d 

0      0      u 

y 

tj 

0        0 

0 

Items. 


Fop   1000   Hours  fpom   Table. 

Annual  fixed  charge 2.40       5.52       3.20 

Maintenance  for  1000  hours 5.43       2.27       1.94 

Energv  per  1000  hours  at  1  cent 

per  K.   W.   hour l.SO      5.42       4.80 

Annual   Cost  4000   Hour  Schedule. 

Annual  fixed  charge  (1) 2.40       5.52      3.20 

Maintenance,    4x(2) 21. 6S       9.08       "."6 

Energy  at  1  cent,  4X (3) 19.20     21.70     19.20 

Energy  at  2  cents,  2X4X  (3) 38.40     43.40     38.40 

Energ>' at  3  cents,  3X4X(3) 57.60     65.20    57.60 

Energy  at  4  cents,  4X4  X  (3)-. 76.80     86.80     76.80 

Knf=-rgy  at  5  cents,  5X4 X (3) 96.00  108.50     96.00 

Total    Annual   Operating    Cost. 
Total   cost    per  lamp,    1   cent   per 

K.  W.  hour  (4)-|-(.5)-l-(6) 43.28     36.30     30.16 

Total  cost  per  lamp.   2  cents  per 

K.  W.  hour  (4)-|-(5)-|-(7) 62. 4S     58.00     49.36 

Total  cost  per  lamp.  3  cents  per 

K.  W.  hour  (4)-t-(5)4-(8) '»1.«S     "9-80     6S.06 

Total  cost  per  lamp.   4  cents  p--  ^_  „„ 

K.  W.  hour  (4)-l-(5)-t-(9) '1-40     87.i6 

Total  cost  per  lamp,   5  cents  P-  .„.  „„ 

K.  W.  hour  (4)-t-(5)-f(10) i-'"">  1-'3.10  106.96 
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.71     1.18     2.36     4.13 
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6.08  11.36  18.88  37.76  66.08 

7.60  14.20  23.60  47.20  82.60 


1.36 
3.56 
1.52 
3.04 
4.56 


1.36 

3.56 

2.84 

.68 


1.39.  1.59  1.79 
3.92  7.80  11.80 
9.44  16.52 


4.72 

9.44  18.88  33.04 
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6.08  11.36  18.88  37.60  66.08 

'.60  14.20  23.60  47.20  82.60 


27.68     42.72  29.96     89.88  81.36  57.00     46.16     5.48     6.80    9.08  18.23  29.52     6.44     7.76  10.03  18.83  .30.11 

44.68     66.92  34.56  115.08  100.04  74.60     60.16    7.00    9.64  13.80  27.67  46.04     7.96  10.60  14.75  28.27  46.63 

61. G8    91.12  59.16  140.28  118.72  92.20     74.16    8.52  12.48  18.52  37.11  62.56     9.48  13.44  19.47  37.79  63.15 

78.68  105.32  73.76  165.48  137.40  109.80     88.16  10.04   1532  23.24  46.55  79.08  11.00  16.28  24.19  47.15  79.67 

95.68  129.52  S8.36  190.68  156.08  125.40  102.16  11.56  18.16  27.96  55.99  95.60  12.52  19.12  28.91  56.59  96.19 
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TABLE  IV.— OPERATING  COST  ON  2,500-HOUR  SCHEDULE. 
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For  1000  Hours  from  Table. 

Annual  fi.xed  charge 2.40      5.52      3.20      3.20      6.40 

Maintenance  for  1000  hours 5.42      2.27      1.94      1.87      3.03 

Energy  per  1000  hours  at  1   cent 

per  K.  W.  hour 4.80      5.42      4. SO      i.2o      6.05 

Annual  Cost  2500  Hour  Schedule. 

Annual  fixed  charge  (1) 2.40      5.52      3.20      3.20      6.40 

Maintenance.  2. 5X(2)   13.55      5.67      4.85      4.67      7.57 

Energy  at  1  cent.  2. 5X (3) 12.00    13.55    12.00    10.62    15.10 

Energy  at  2  cents,  2.5X2 X (3) 24.00    27.11    24.00    21.24    30.20 

Energy  at  3  cents,  2. oX3x  (3) 36.00    40.70    36.00    31.86    4E.30    27.40      47.10      35.01    33.00    26.25     2.85     5.31     8.85  17.70  30.96 

Energy  at  4  cents,  2. 5X4X  (3) 4S.0O    54.30    48.00    42.48    60.40    36.50 

Energy  at  5  cents,  2.5X5X(3).  ..       60.00    07.70    60.00    53.10    75.50    45.70 
Total    Annual   Operating    Cost. 
Total  cost  per  lamp.  1  cent  per  K. 

W.   hour   (4)  +  (5J  +  (6j 27.95    24.74    20.05    1S.49    29.07    21.14      59.72      54.41    39.22    32.45     3.72     4.54     5.99  11.84  18.97 

Total   cost  per  lamp,   2   cents  per 

K.  W.  hour  (4)  +  (5)  +  (7) 39.95    38.30    32.05    29.11    44.17    30.30      75.42      66.11    50.02    41.20     4.67     6.31     8.94  17.74  29.29 

Total  cost  per  lamp,  3  cents  per 

K.  W.  hour  (4)  +  (5)  +  (S) 51.95    51.89    44.05    39.73    59.27    39.40      91.12      77.78    61.22    49.95     5.62     8.08  11.89  23.64  39.61 

Total  cost  per  lamp.   4   cents  per 

K.  W.  hour  (4)-f  (5)  +  (9) 63.95    65.49    56.05    50.35    74.37    48.50    106.82      89,45    72.22    58.70     6.57     9.85  14.84  29.54  49.93 

Total  cost  per  lamp.  5   cents  per 

K.  W.  hour  (4)  +  (5)-f(10) 75.95    7S.S9    08.05    00.97    89.47    57.70    122.62    101.12    83.22    67.45     7.52  11.62  17.79  35.44  60.25 


62.80      46.68    44.00    35.00     3.80    7.08  11.80  23.60  41.28 


78.60      58.35    55.00    43.' 


4.75     8.85  14.75  29.50  51.60 


2.85  5.31  8.85  17.70  30.96 
3.80  7.08  11.90  23.60  41.2S 
4.75     8.85  14.75  29.50  51.60 


4.53  5.35     6.79  12.36  19.48 

5.48  7.12     9.74  18.26  29.80 

6.43  8.89  12.69  24.16  40.12 

7.38  10.66  15.64  30.06  50.44 

8.33  12.43  18.59  35.96  60.76 


line  31,  Table  I.  No  accurate  information 
is  available  as  to  the  energy  charge  for  the 
difTerent  stations  of  this  State.  Tables  I  and 
II  have  been  computed  with  an  energy  charge 
of  1  per  cent  per  kilowatt  hour.  From  Tables 
I  and  II,  Tables  III  and  IV  have  been  com- 
puted for  two  schedules  and  an  energy  charge 
from  1  ct.  to  .5  cts.  per  kilowatt  hour.  There 
are  many  factors  which  afifect  the  cost  of  en- 
ergy in  different  cities.  Some  of  these  are 
the  following:  (A)  Cost  of  coal  delivered  at 
the  power  plant;  (B)  available  water  power  or 
natural  gas;  (C)  cost  of  the  land  on  which 
the  plant  is  located  and  taxes  on  the  same ; 
(D)  amount  of  power  developed  and  the  load 
factor;  (E)  available  market  for  steam  heat; 
(F)  cost  of  delivering  the  power  to  the  con- 
sumer (under  this  item  will  come  type  of  con- 
struction, whether  pole  lines  or  conduits  and 
taxes  or  rentals  on  the  same;  (G)  interest  and 
depreciation  on  the  equipment. 

These  items  vary  so  widely  in  dift'erent  lo- 
calities that  the  writers  have  not  attempted  to 
make  any  deiinite  statements. 

Schedules. — There  are  numerous  schedules 
in  use  in  this  country.  The  "all  night  and 
every  night,"  or  4,000  hours  per  year  schedule 
is  used  in  most  cities  having  a  population  of 
20,000  and  over.  In  smaller  cities  and  suburban 
districts,  various  moonlight  schedules  are  in 
use,  the  average  of  these  being  about  2,.500 
hours  per  year.  This  latter  schedule  is  sup- 
posed to  approximate  moonlight  every  night 
in  the  year.  The  intensity  of  illumination  at 
the  first  or  last  quarter  of  the  moon  is  only 
about  one-tenth  of  that  at  full  moon  instead 
of  one-half  as  might  me  supposed.  Hence  the 
moonlight  schedule  should  be  more  nearly 
three-fourths  of  the  all  night  schedule,  instead 
of  from  one-half  to  five-eighths  that  amount. 


In  small  cities,  where  only  a  few  circuits  are 
necessary,  and  where  a  duplicate  set  of  station 
equipment  cannot  be  afforded,  the  all  night 
and  every  night  schedule  inay  be  appro.ximated 
by  allowing  four  nights  each  month  near  full 
moon  when  the  lights  on  certain  circuits  may 
be  turned  off,  allowing  the  necessary  repairs 
to  be  made.  Many  other  schedules  are  also  in 
use  but  are  not  listed  here.  Calculations  cov- 
ering the  cost  of  operation  of  lamps  may  be 
made  in  a  manner  similar  to  those  for  Tables 
III  and  IV. 

COST  T.^ELES. 

To  illustrate  how  the  values  in  Table  III  are 
derived  the  following  problem  is  chosen :  As- 
sume a  (J.G  amperes,  alternating  current,  en- 
closed arc  lamp  to  be  operating  on  a  4,000 
hour  schedule,  the  energy  costs  being  3  cts. 
per  kilowatt  hour.  What  will  be  the  cost  of 
operating  this  lamp  for  one  year? 

For  1,000  hours  and  1  ct.  per  kilowatt  hour 
(see  Table  I)  : 

Annual  fixed  charges ^ $3.20 

Maintenance  per  1,000  hours 2.30 

Energy  per  1,000  hours  at  1  cent 4.25 

For  4,000  hours  at  3  cts.  per  kilowatt  hour: 

-Annual    fixed    charges $3.20 

Maintenance    chai-ges    for    4.000    hours  =  4x 

2.30=    .., 9.20 

Energy  for  4.000   hours  at  3   cents=4X3X 

4.25=    51.00 

Total  charge  per  lamp  per  year $63.40 

A  total  charge  of  $70  per  lamp  per  year 
would  represent  a  fair  profit  to  the  central 
station. 

An  analysis  of  the  three  factors  entering 
into  the  operating  cost  of  street  lamps  may  be 
made  from  Tables  II  to  IV.  It  is  at  once  ap- 
parent that  none  of  the  factors  may  be  omitted 
safely  for  any  of  the  lamps.  The  greater  the 
number   of   hours   burning   per  year,   the   less 


the  importance  of  the  fixed  charge.  On  the 
other  hand,  the  shorter  the  schedule,  the  more 
important  the  fixed  charge,  and  the  less  the 
importance  of  the  maintenance  and  energj- 
charges.  Another  fact  clearly  shown  is  the 
effect  upon  annual  cost  of  the  length  of  life 
of  the  electrodes  per  trim.  The  item  of  labor 
and  supplies  is  large  for  the  open  arc,  and  for 
short  burning  flame  arcs.  In  fact,  the  main- 
tenance charge  on  these  lamps  is  nearly  equal 
to  the  total  operating  charge  on  some  of  the 
other  lamps.  This  is  not  offset  by  a  proper- 
tionateh'  greater  amount  of  light.  In  the 
tungsten  lamps,  the  energy  charge  is  rather 
more  important  than  in  most  of  the  arc  lamps, 
but  the  fixed  and  maintenance  charges  are  low 
on  account  of  the  long  life  of  these  lamps. 
Although  the  cost  of  each  renewal  is  rather 
high,  only  very  few  renewals  have  to  be  made 
each  year. 

In  the  case  of  cities  where  a  lighting  sys- 
tem using  series  lights  is  already  installed,  the 
question  arises  as  to  the  proper  rate  to  be 
agreed  upon  in  a  new  ordinance.  This  is  usu- 
ally computed  on  the  basis  of  the  li.ghts  at 
present  in  use,  or  these  lights  replaced  by  the 
same  number  of  lamps  of  some  different  type. 
In  fixing  the  rate  for  these  new  lights.  Tables 
III  and  IV  will  be  of  direct  application,  since 
the  rate  will  be  in  proportion  to  the  cost  per 
lamp  per  year.  A  comparison  of  the  lamps 
on  the  basis  of  street  distribution  will  show 
whether  the  new  lamp  is  equivalent  to  the  old 
one  in  illuminating  pewer.  It  will  be  seen 
that  with  4  per  cent  energy,  a  saving  of  $4 
per  lamp  per  year  may  be  expected  by  re- 
placing 6.6  amperes  alternating  current  lamps 
with  4.0  ampere  magnetites,  .^t  the  same  time, 
the  street  illumination  is  improved.  For  100 
lamps,  this  means  a  saving  of  $400  per  year 


TABLE  v.— ANNUAL,  COST   OF  LIGHTING  ONE   MILE  OF   STREET   FOR  .02-FT.  CANDLE  HORIZONTAL  ILLUMINATION. 


ITEMS. 


-Illumination   in   Foot  Candles.- 


Spacing 
400- 


Spacing 
200' 


Spacing 

100' 


Per  Mile 
of  Street 
4000  Hr. 
Schedule. 


Annual  Cost. 


Per  Mile 
of  Street 
2500  Hr. 
Schedule. 


C-l  r^ 


For  .02  ft.  Candle  Minimum 

■         •         Foot 

V      Candle.  Cost. 

^        a        ". 

a  ... 

^        ir,        ■         :  -       - 


rt  .3  « 

Enclosed  D.  C.  6.6  ampere 36      .003        .372 

Enclosed  A.  C.   7.5  ampere 336     .0016      .34 

Enclosed  A.  C.  6.6  ampere 28      .0014      .28 

Magnetite  D.   C.   6.6  ampere 80      .009        .85 

Magnetite  D.    C.   4.0   ampere 56      .004        .564 

Flame  D.   C.   10.0  ampere  inclined 3.81      .008      3.82 

Flame  D.   C.   5.5  ampere  long  burning 1.26      .012      1.27 

Tungsten  200  C.   P.   center  suspension 362    .003        .365 

Tungsten  350  C.  P.   center  suspension 37      .002         .37 

Tungsten  32  C.  P.  side  suspension 06 

Tungsten  60  C.  P.  side  suspension 11 

Tungsten  100  C.  P.  side  suspension ISl 

Tungsten  200  C.  P.  side  suspension 362     .003        .365 

Tungsten  350  C.  P.  side  suspension 575    .002        .0 

Height  25  ft.  for  arcs  and  350  C.  P.  tungstens. 

Height  20  ft.  for  all  others. 
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.024 
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.009 

61.68 
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39.73 
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1600 
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2 
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.018 
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IBP 

.033 
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S27 
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1 

.564 

.033 

1595 

lUb: 

.07 

' 
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2000 

3850 
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2 
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.016 

4000 
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.084 
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2 
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90 
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•> 
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1 

.11 

.021 
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4V. 

.055 

.183 

.034 

19.47 
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1033 
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100 

1 

.183 

.034 
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.068 
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:!no 
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.6 
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on  the  4,000  hour  schedule.  The  200  c.  p. 
^tungsten  hght  would  give  as  good  satisfaction 
as  the  O.t!  amperes  alternating  current,  on  ac- 
count of  its  steady  light,  and  at  a  savmg  of 
.$3,200  per  year  for  the  100  lights. 

it  has  been  shown,  from  the  comparison 
of  Tallies  111  and  IV,  that  the  high  cost  of 
maintenance  for  short  burning  lamps  makes 
their  yearly  cost  very  high  on  any  schedule  or 
cost  of  energy,  in  comparison  with  the  long 
burning  lamps.  This  can  be  compensated  for 
only  liv  the  use  of  fewer  lamps.  It  will  be 
seeii.  however,  that  for  residence  districts,  the 
illumination  is  so  low  at  the  minimum  point 
that  none  of  the  lamps  can  be  spaced  at  a 
greater  distance  than  400  ft.,  or  one  block. 
, Hence  the  comparison  of  arc  lamps  for  this 
'.-lass  of  service  must  be  made  upon  this  spac- 
'ing.  The  illumination  on  such  streets  can  be 
improved  only  by  using  smaller  units  spaced 
:Ioser  together.  This  is  the  special  field  for 
;he  tungsten  lamps.  To  show  this  more  clearly, 
:he  following  comparison  has  been  made : 

Problem. — To  light  a  shaded  residence 
street  one  mile  long,  400  ft.  blocks,  energy  be- 
ng  assumed  at  3  cts.  per  kilowatt  hour  and 
he  4,000  hour  schedule.  Using  only  the  lower 
:ost  lamps.  Table  V  has  been  computed.  It 
s  seen  that  a  good  minimum  and  low  maxi- 
■num  illumination  can  be  produced  by  using 
ung^ten  lamps.  There  will  be  required  14 
amps  at  400  ft.  or  27  lamps  at  200  ft.  or  53 
lamps  at  100  ft.  This  is  assuming  that  poles 
ire  spaced  conveniently  for  this  arrangement. 
[t  will  be  seen  that  nearly  as  good  ill'iniina- 
ion  is  produced  by  60  c.  p.  tungstens,  spaced 
100  ft.  apart,  as  by  any  of  the  arc  lights,  ex- 
:ept  the  6.6  amperes  magnetite,  and  at  a  cost 
.)f  onlv  $713  per  year,  compared  with  $3,220 
,for  the'  6.6  alternating  current  enclosed.  Prob- 
ibly  the  200  c.  p.  tungsten  would  be  selected 
It  200  ft.  spacing,  costing  $1,020,  since  the 
street  would  appear  much  more  brilliantly 
iehtcd  than  with  the  60  c.  p.  Other  compari- 
sons will  doubtless  suggest  themselves,  de- 
ijending  upon  local  conditions. 


Distributing    Machines    for    Applying 

Bituminous  Material.* 
I  There  are  two  distinct  classes  of  distribu- 
,  ors,  namely  gravity  and  pressure  distributors. 
1^  gravity  distributor  is  really  nothing  more 
han  a  large  ^-iscosimeter.  A  pressure  dis- 
ributor  differs  from  the  viscosimeter  principle 
n  that  it  has  the  added  feature  of  pressure 
ivhich  forces  the  material  through  the  opening. 
n  the  bituminous  material  laboratory  a  vis- 
osinieter  is  an  instrument  for  measuring  the 
onsistency  of  a  material  when  fluid.  Essen- 
ially  it  consists  of  a  receptacle  holding  a  defi- 
lite'  quantity,  in  which  the  material  can  be 
ilaced  and  heated  to  any  desired  temperature. 
The  bottom  of  the  receptacle  is  provided  with 
in  orifice  for  emptying.  The  measure  of  the 
est  depends  upon  the  time  consumed  for  a 
■ertain  quantity  of  material  to  run  through 
his  outlet.  A  distributor  consists  of  the  tank 
md  the  valved  distributing  pipes  which  are 
irovided  with  slots  or  holes  through  which  the 
naterial  must  pass.  In  the  laboratory  the 
iirincipal  variation  made  in  the  tests  of  differ- 
■nt  materials  is  that  of  temperature.  In  a 
llistribuiing  machine,  however,  the  temperature 
if  the  material  and  the  size  of  opening,  and 
he  pressure,  if  a  pressure  machine,  have  to  be 
aken  into  account.  In  order  to  distribute  a 
lefinite  amount  of  material  per  square  yard 
he  speed  at  which  the  machine  travels  also 
Mas  to  be  reckoned  with. 

,  In  the  gravity  machine  the  material  ultimate- 
ly flows  through  a  slot  which  extends  the  full 
;sngth  of  the  distributing  device,  through  holes 
lored  in  pipes  or  through  nipples  fitted  m  the 
ipes  at  small  distances  apart.  ■  The  slot  is  ad- 
ustable  so  that  larger  quantities  of  material 
an  be  applied  by  opening  the  slot  wider. 
Jsing  certain  grades  of  material  and  quanti- 
ies  above  %  gal.  per  sq.  yd.  the  slotted  dis- 
ributing  pipe  will  apply  the  material  in  an 
nbroken  sheet,  if  proper  care  is  taken  to  pre- 

.  *From  a  paper  bv  Henrv  B.  Drowne.  Instructor 
a  Highway  Engineering.  Columbia  Lniversit>. 
'resented  before  Sec.  D  of  the  American  Asso- 
•ation  for  the  Advancement  of  Science. 


vent  the  part,-  from  becoming  clogged.  In  the 
case  of  distribution  of  material  by  means  of 
pipes  provided  with  holes,  since  the  size  of 
holes  cannot  be  changed,  larger  quantities  of 
material  are  supplied  either  by  bringing  into 
use  more  pipes  or  by  changing  the  tempera- 
ture of  the  material.  Such  machines  are  gen- 
erally provided  with  two  or  three  such  pipes. 
The  flow  of  the  material,  however,  will  con- 
sist of  a  series  of  small  streams  which  do  not 
iinite  on  the  road  surface  unless  a  large  quan- 
tity of  material  is  being  used  or  unless  the  dis- 
tributor i<  equipped  with  brushes,  a  feature 
characteristic  of  some  of  the  foreign  types. 
If  the  separate  streams  impinge  on  a  splash 
board  it  will  serve  to  unite  them  to  a  large 
degree  when  applying  quantities  over  Vi  gal. 
The  character  of  the  flow  from  pipes  fitted 
with  nipples  at  small  intervals  apart  is  about 
the  same  as  in  pipes  with  bored  holes.  By 
inserting  ditTerciit  sized  nipples  in  the  pipe, 
however,  the  machine  can  better  be  accommo- 
dated to  applying  ditTerent  grades  and  quanti- 
ties of  material,  than  can  the  machine  provided 
with  pipes  without  the  nipples. 

Pressure  distributors  can  be  divided  into 
two  distinct  classes:  those  in  which  the  dis- 
tributing device  is  fixed  to  the  tank  wagon  and 
those  in  which  it  is  separate  from  the  lank 
wagon.  These  machines  which  consist  of  a 
pressure  tank  and  flexible  hose  will  not  be 
considered  in  this  paper.  Pressure  may  be 
derived  in  a  variety  of  ways :  by  rotary  pumps, 
liy  duplex  pumps,  by  air  or  by  steam.  Power 
for  the  pumps  is  obtained  by  steam  from  a 
steam  roller,  by  gasoline  engine  or  by  a  chain 
drive  from  a  sprocket  attached  to  the  rear 
wheel  of  the  tank  wagon.  The  distributing 
device  consists  of  a  horizontal  pipe  to  which 
are  fixed  special  forms  of  nozzles  spaced  6  ins. 
and  more  apart.  Some  machines  have  two 
horizontal  pipes  with  the  nozzles  of  the  two 
pipes  staggered.  The  nozzles  are  bored  so  as 
to  give  a  fan  or  a  cone  shaped  spray.  In  some 
of  the  machines  the  gasoline  engine  and  rotary 
pumps  are  fixed  to  the  back  of  the  tank  w-agon 
together  with  the  distributing  pipes.  Again 
alf  the  distributing  apparatus  may  be  mounted 
on  a  separate  truck  which  trails  after  the  tank 
wagon.  When  a  sfcam  engine  is  used  to  run 
the  pumps,  the  engine,  pump  and  distributing 
pipes  are  generally  mounted  on  a  separate 
truck.  In  the  case  of  sprocket  drive  machines 
the  pumps  and  distributing  pipes  arc  fixed  to 
the  tank  wagon.  When  the  pressure  is  ob- 
tained bv  the  contact  of  the  steam  or  air  with 
the  material  in  the  tank  a  specially  designed 
tank  wagon  must  be  used  capable  of  containing 
steam  or  air  under  pressure,  the  distributing 
pipes  being  attached  to  the  tank.  Up  to  the 
present  time  all  of  these  machines,  with  the 
exception  of  one  or  two  types,  have  dealt  with 
the  application  of  bituminous  materials  which 
ranee  from  a  fliiid  to  a  semi-fluid  state  of  con- 
sistencv  at  ordinary  temperatures. 

There  is  one  instance  of  w^hich  the  writer  is 
aware  that  one  of  the  machines  applied  suc- 
cessfully a  semi-solid  material.  This  would 
not  have  been  possible  except  that  live  steam 
was  turned  through  the  distributing  pipes, 
thoroughly  warming  them  before  the  applica- 
tion of   the  material.  .  . 

.\  very  essential  part,  of  any  distributing 
machine 'is  the  tank.  Some  of  the,  distributing 
devices  are  meant  for  attachment  to  any  type 
of  tank  wagon,  while  others  are  fitted  with  a 
specially  designed  tank.  It  has  been  the  prac- 
tice in  this  country  to  use  tanks  with  a  capac- 
ity of  about  IKIO  gals.  This  is  contrary  to  the 
practice  in  Europe  where  the  largest  tanks  arc 
about  half  of  this  size.  The  tanks  in  this 
country  are  generally  cylindrical.  In  Europe 
thev  are  rectangular  and  shallow.  The  princi- 
pal'advantage  of  large  tanks  is  that  more  ma- 
teria! can  be  handled  at  one  time  and  in  the 
case  of  long  hauls  fewer  tanks  will  be  needed 
Where  a  distributing  machine  is  used  which 
cither  trails  after  the  tank  or  is  detachable  the 
changes  from  one  tank  to  another  will  not  be 
so  frequent,  hence  not  so  much  time  will  be 
lost  for  this  reason  as  when  a  smaller  sized 
tank  is  used.  The  disadvantages  are  that  un- 
less the  wheels  are  provided  with  tires  at  least 
6  ins  wide  thev  will  rut  the  surface  in  certain 
kinds  of  work;  the  temperature  of  the  mate- 


rial IS  harder  to  control,  frequently  involving 
lost  time  in  raising  the  material  to  the  required 
degree  of  heat.  A  great  many  of  the  tank 
wagons  in  use  are  the  old  type  of  watering 
carls  made  over.  As  these  are  usually  not 
fitted  with  means  of  heating  the  material,  the 
work  of  the  machine  is  limited  to  applying 
those  materials  which  either  require  very  little 
heat  or  no  heat  at  all.  The  time  will  come 
when,  in  the  writer's  opinion,  practically  all  of 
the  materials  used  will  be  of  such  a  consist- 
ency that  they  must  be  heated  and  kept  hot. 
Obviously  then  some  means  of  heating  the 
tank  must  be  provided.  This  is  done  now  by 
placing  steam  coils  inside  the  tank,  by  coal 
or  wood  fire,  or  by  an  oil  burner  under  the 
tank.  The  direct  fire  is  probably  the  better 
if  it  can  be  controlled  since  it  is  more  rapid 
and  avoids  the  use  of  a  boiler.  Although  the 
tanks  may  be  furnished  with  a  heating  appara- 
tus it  will  generally  be  found  more  economical 
to  first  heat  the  material  to  the  desired  tem- 
perature in  kettles  or  tank  cars,  depending  on 
how  it  is  shipped,  and  then  to  transfer  it  to 
the  distributor  tank  where  it  may  be  kept  hot 
by  the  heating  apparatus  of  the  tank.  There 
are  several  pumps  now  on  the  market  which 
handle  the  different  materials  readily  so  that 
the  operation  of  transfer  does  not  involve 
much  time.  On  some  of  the  distributors  where 
a  gasoline  engine  is  attached  to  the  tank,  the 
engine  may  operate  the  pump  so  as  to  fill  the 
tarik. 

In  examining  these  different  types  of  dis- 
tributors there  are  several  points  which  are 
of  interest. 

Those  distributors  which  consist  of  a  steam 
engine,  pump  and  distributing  pipes  mounted 
on  a  truck  trailing  after  the  tank  wagon  re- 
quire the  use  of  a  steam  roller  or  tractor  to 
furnish  steam  for  the  pump  engine.  The 
roller,  tank  wagon  and  distributor  truck,  to- 
gether extend  along  the  road  for  a  distance  of 
about  30  ft.  If  the  trucks  were  not  provided 
with  a  steering  apparatus  independent  of  the 
tank  and  roller  considerable  difficulty  would  be 
experienced  in  keeping  the  distributor  in  its 
proper  place.  .\  disadvantage  of  this  type  is 
that  it  necessitates  the  use  of  a  roller  when 
in  operation,  which  is  an  expensive  item 
This  machine  is  also  clumsy  for  operation  on 
city  streets,  where  short  stretches  one  or  two 
blocks  in  length  have  to  be  treated,  thus  re- 
quiring the  frequent  reversing  of  the  machine 

Distributors  in  which  the  pressure  is  ob- 
tained by  contact  of  air  or  steam  over  the 
material  in  the  tank,  the  distributing  pipes 
being  fixed  to  the  tank  wagon,  also  require 
the  use  of  a  roller  or  tractor.  The  tank  in 
order  to  contain  the  pressure  is  built  ©f 
heavier  material  and  is  hence  more  expensive, 
than  one  not  so  designed,  besides  being  harder 
on  the  horses  which  haul  it  from  the  point 
of  supply  to  where  the  material  is  being  ap- 
plied. The  expense  item  is  increased  by  the 
use  of  the  roller  as  in  the  case  of  the  type 
mentioned  above.  When  certain  grades  of  as- 
phaltic  materials  are  applied  by  this  distributor 
it  is  necessary  to  equip  the  roller  with  an  air 
compressor  for  furnishing  the  pressure,  since 
live  steam  in  contact  with  certain  grades  of 
asphaltic  materials  will  cause  the  latter  to 
foam.  This  type  of  distributor  and  the  pre- 
ceding are  the  only  pressure  machines  at 
present  capable  of  handling  the  heavier  binders 
since  they  are  provided  with  steam  for  clea'n- 
ing  and  heating  the  distributing  pipes  when  so 
desired.  There  is  a  possibility  of  stalling  the 
roller  or  tractor  wih  this  type  of  machine 
when  distributing  heavy  materials  on  account 
of  the  inability  to  furnish  the  requisite  amount 
of  steam  to  both  heat  the  material  and  furnish 
the  pressure. 

Distributors  in  which  the  pressure  is  ob- 
tained by  gasoline  engine  and  pump,  either 
fixed  to  the  tank  wagon  or  mounted  on  a  truck 
trailing  behind  the  wagon,  may  be  drawn  by 
horses.  They  are  compact  and  suitable  for 
work  on  city  streets.  It  may  be  necessary  in 
some  localities,  hewever,  to  employ  a  licensed 
engineer  to  operate  the  gasoline  eiigine. 

Distributors  in  which  the  pressure  is  ob- 
tained by  means  of  a  pump  operated  by  a 
sprocket  drive  are  compact  and  do  the  work 
with  equally  as  good  results  as  those  machines 
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in  which  the  gasoHne  engine  is  used.  They  re- 
quire no  skilled  labor  to  operate  and  may  be 
drawn  by  horses,  thus  being  the  cheapest  form 
under  certain  conditions  as  far  as  operating 
expense  is  concerned.  These  machines  are 
limited,  however,  in  the  amount  of  pressure 
obtained,  since  the  sprocket  drive  acts  as  a 
brake  on  the  wheel.  Two  horses  have  drawn 
a  600  gal.  tank  wagon  with  500  gals,  of  ma- 
terial up  a  grade  of  about  4  per  cent  and  main- 
tained a  pressure  of  15  lbs.  On  level  ground  it 
requires  three  horses  to  pull  the  machine  with- 
out unduly  tiring  the  horses  when  a  pressure 
of  30  lbs.  is  used.  The  two  types  just  men- 
tioned have  only  been  used  for  distributing  the 
lighter  grades  of  bituminous  materials. 

At  this  point  it  might  be  well  to  consider 
why  some  machines  operate  under  15  lbs. 
pressure  while  others  use  a  pressure  varying 
from  40  to  90  lbs.  The  resistance  to  flow  de- 
pends upon  the  consistency  of  the  material 
and  the  size  of  the  holes  through  which  it  must 
pass.  Sufficient  pressure  must  be  obtained  to 
overcome  this  resistance  and  to  also  force  out 


the  quantity  desired.  In  distributing  the  same 
amounts  of  material  the  more  viscous  the  ma- 
terial the  more  pressure  is  necessary.  The 
writer  believes  that  the  correct  amount  of 
pressure  to  use  is  that  which  will  insure  a  uni- 
form distribution  of  the  material  in  the  requi- 
site quantity  and  that  anything  over  this 
amount  is  wasted  energy.  Unless  a  machine 
is  provided  with  interchangeable  nozzles  of 
different  sizes  the  pressure  must  be  varied  in 
iirder  to  obtain  the  desired  distribution  of  dif- 
ferent grades  of  material.  The  relation  be- 
tween the  size  of  the  nozzle,  the  pressure  and 
the  amount  of  material  distributed  can  only 
be  obtained  by  exhaustive  experiments  for 
different  grades  of  material.  Pressure  will 
eliminate  any  variations  in  the  flow  which  may 
be  occasioned  by  difference  in  head  as  is  ex- 
perienced in  some  of  the  gravity  machines. 

."Xs  was  mentioned  in  a  previous  part  of 
this  paper  the  speed  at  which  the  distributor 
travels  has  to  be  taken  account  of  in  getting 
on  the  desired  quantity  of  material.  No  mat- 
ter how  nicely  the  other  parts  of  the  machine 


may  be  related  a  variation  in  the  speed  will 
upset  all  calculation  as  to  quantity  applied. 
With  mechanical  tractive  force  this  point  can 
well  be  taken  care  of  after  sufficient  experi- 
ments. With  animal  tractive  force,  although  it 
is  a  little  more  difficult  it  is  not  impossible  to 
obtain  uniform  speed. 

The  extent  and  nature  of  the  work  to  be 
done  W'ill  determine  the  kind  of  a  distributor 
to  use.  For  repair  work  on  isolated  stretches 
a  small  capacity  machine  similar  to  some  of 
the  European  types  could  be  used  to  advan- 
tage. For  flush  coats  on  bituminous  pave- 
ments, which  are  to  be  applied  simultaneously 
with  the  construction  of  the  pavement,  a  hand 
drawn  gravity  distributor  will  be  found  eco- 
nomical since  only  short  stretches  will  be 
covered  at  one  time.  For  extensive  superficial 
treatments  or  for  penetration  work  a  distribu- 
tor of  the  large  type  can  be  used,  the  particu- 
lar kind  chosen  for  the  work  depending  upon 
the  character  of  material  to  be  used,  the  loca- 
tion of  the  work  and  the  quantity  to  be  ap- 
plied. 


WATER-WORKS      AND      SEWERS      SECTION 


The  Statement  of  a  Problem  in  Sewage 

Purification  Arising  From  the 

Neglect  and  Failure  of 

a  Septic  Tank.* 

A  certain  suburban  town  of  3.500  inhabi- 
tants, well  to  do,  and  demanding  civic  beauty 
as  well  as  utility  in  its  public  works,  is  located 


l)y  ■")5  ft.  long  and  8  ft.  deep,  and  holding  33,- 
1100  gals.  The  daily  dry  weather  flow  as  meas- 
ured was  80,000  gals.,  considerably  less  than 
the  usual  average.  When  the  ground  is  sat- 
urpted  the  flow  is  about  doubled  by  the  ad- 
dition of  seepage. 

The  effluent  from  the  septic  tank  discharges 
into  an  open  ditch  at  the  outlet  of  the  storm 
drain.      The    dry    weather   flow    in    the    storm 


fugal  pump  was  a  failure.  In  the  other  com- 
partment the  sludge  was  not  so  dense.  The 
heavy  scum  was  removed,  placing  both  com- 
partments in  operation.  The  tank  was  un- 
loading sludge  almost  equal  in  quantity  to  the 
undigested  solids  flowing  in. 

Third :  The  laundry  waste  and  the  street 
refuse  from  the  storm  lodged  in  the  stagnant 
pools   and   decomposed    rapidly. 


rig.    1 — Exterior   View    of    a    Neglected    and 
Inefficient  Septic  Tank   in  an   Illinois  Town. 


Fig.   2 — Interior   View   of   Sewage   Tank 
Shown   in   Fig.   1. 


on  three  slopes  of  a  circular  hillside,  draining 
to  a  low  flat  basin  which  has  an  outlet  of 
slight  grade  extending  southerly  and  then 
westerly  to  a  small  branch  o£  the  DuPage 
river,  distant  about  four  miles. 

In  1904  the  late  Wm.  B.  Ewing  prepared 
plans  for  and  superintended  the  construction 
of  a  separate  system  of  sewers.  The  sewage 
carriers  being  of  vitrified  pipes  from  8  in. 
to  15  ins.  in  diameter,  and  storm  drains  of  the 
same  construction  from  10  ins.  to  30  ins.  in 
diameter. 

The  grades  in  the  collecting  systems  are 
comparatively  steep  and  in  the  mains  very 
flat.  The  average  distance  of  travel  in  the 
pipes  is  a  little  less  than  a  mile.  .-Xs  the 
streets  have  been  improved  and  the  area 
covered  by  buildings  increased,  the  main 
storm  drain  has  become  inadequate  and  will 
be  replaced  by  a  main  outlet  of  concrete  0  ft. 
in   diameter. 

The  sewage  flow  passes  through  a  seotic 
tank,  constructed  under  the  Cameron  patents, 
which  was  located  at  the  time  of  construction 
over  a  half  mile  from  residential  property 
The  tank  is  divided  into  two  equal  compart- 
ments,   each    being   approximately   9    ft.    wide 

•Abstract  of  paper  by  F.  L.  Stone  before  Illi- 
nois Society  of  Engineers  and  Surveyors,  Jan  . 
1912,  with  discussion  by  Langdon  Pearse. 


drain  is  about  equal  to  the  sewage  flow  and 
contains  considerable  laundry  waste  and  at 
storm  times  considerable  refuse  from  the 
streets. 

The  open  ditch  extends  south,  then  wester- 
ly, passing  through  golf  grounds,  country  es- 
tates and  very  desirable  future  residence  prop- 
erty. The  grade  of  the  ditch  is  very  slight, 
falling  only  2  ft.  in  the  first  4,000  ft.,  4  ft.  in 
the  next  2,000  ft.  and  then  at  a  rate  of  1  in 
2,0(W  to  the  outlet. 

Considerable  nuisance  was  complained  of 
and  spurred  by  threatened  damage  suits,  the 
authorities  sought  relief.  The  existence  of 
the  nuisance  was  very  evident  and  it  was 
found  to  have  several  contributing  elements. 

First :  The  ditch  was  overgrown  with  grass 
and  weeds  and  small  obstructions  lodged  at 
intervals,   forming  pools  of  stagnant  water. 

Second :  The  tank  had  not  been  cleaned 
since  its  construction.  Half  of  the  compart- 
ments at  the  inlet  end  was  filled  with  a  humus 
like  scum  nearly  to  the  bottom ;  in  fact,  one 
side  was  choked  completely.  The  bottom  of 
the  outlet  half  of  one  compartment  was  filled 
nearly  to  the  baffles  or  scum  boards  with 
heavy  black  septic  sludge,  so  solid  that  a 
scantling  %  in.  by  3  ins.  could  not  be  pressed 
through  by  hand  to  the  floor,  .^n  attempt  to 
loosen   it   up   and   pump   it   out   with   a   centri- 


Fourth  :  Mosquitoes  found  the  pools  and  ad- 
jacent grass  and  weeds  to  be  a  favorable 
breeding  place. 

Pending  final  disposition,  the  grass  and 
weeds  w-ere  cut  along  the  ditch  and  the  ob- 
structions to  the  flow  removed.  The  unusual 
rainy  autumn  furnished  relief  by  partial 
flushing  and  by  increasing  the  flow  in  the 
storm  drain  diluted  the  tank  effluent.  The 
tank  has  been  given  a  thorough  cleaning  which 
will  be  repeated  at  intervals  to  prevent  the 
sludge  unloading.  The  construction  of  sludge 
drying  beds  has  been  recommended  and  also 
the  remodeling  of  the  tank  so  as  to  facilitate 
cleaning  and  rearrange  the  scum  boards  and 
baffles  to  give  a  fresher  eflluent  and  prevent 
the  gases  from  mixing  the  septic  sludge  with 
the  effluent  or  disturbing  the  settling  process. 

Ultimately  the  dry  weather  flow  from  the 
storm  drain  must  be  pumped  to  the  septic 
tank  and  the  effluent  from  the  tank  treated  by 
aeration  and  oxidation  in  sprinkling  filters  or 
on  sand  filter  beds.  On  account  of  the  en- 
croachment of  residential  property  on  the  site 
of  the  present  tank,  it  seems  inadvisable  to 
expend  much  money  for  works  at  this  loca- 
tion. Sewage  facilities  will  soon  be  demand- 
ed along  the  ditch  and  it  is  probable  that  a 
new  site  will  be  selected  some  two  miles  far- 
ther   down.      Before    the    final    details    have, 
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been  worked  out,  it  may  be  fomul  desirable  to 
extend  the  storm  drain  or  to  provide  a  closed 
carrier  for  the  dry  weather  flow  beyond  the 
district  from  which  the  complaints  now  come. 
The  situation  is  unique  in  that  a  fresh,  strong, 
domestic  sewage  must  be  transformed  unob- 
strusivelv  into  a  clear,  odorless  equivalent  to 
fresh  spring  water  without  the  aid  of  any 
diluting  medium. 

Mr.  Stone's  paper  was  discussed  by  Mr. 
Langdon  Pearse,  who  is  in  charge  of  the  ex- 
perimental disposal  plant  of  the  Sanitary  Dis- 
trict of  Chicago,  and  who  is  associated  with 
Mr.  Stone  in  the  study  of  the  problem  above 
stated.  The  accompanying  illustrations  of  the 
present  conditions  at  the  septic  tank  were  fur- 
nished this  journal  by  Mr.  Pearse.  The  dis- 
cussion   follows : 

Mr.  Stone  has  given  you  a  very  good  de- 
scription of  the  points  which  confront  us  in 
making  our  solution  of  the  problem.  In  order 
to  make  the  paper  complete,  I  am  submitting 
analytical  data  which  may  be  of  interest  to 
those  who  have  to  scrutinize  sewage  disposal 
plants,  but  this  data  is  also  of  interest  be- 
cause it  would  indicate  that  the  number  of 
people  connected  up  to  the  sewers  are  by  no 
means  equal  to  the  population  given  in  the 
census.  We  have  estimated  that  the  census 
population,  in  Iflll,  was  about  3,(i.">4  at  the 
time  of  our  tests  Figuring  from  the  amount 
of  the  chlorine  in  the  average  of  the  sewage 
over  24  hours  on  the  Saturday  and  Sunday 
during  which  the  calculation  was  made,  on  a 
basis  of  10  gms.  per  capita,  about  ■i,'2i>0  peo- 
ple were  using  the  sewers  at  that  time.  Fur- 
ther data  on  this  point  is  desirable  in  order  to 
see  whether  the  sewage  flow  was  abnormally 
weak  at  that  particular  time.  On  the  basis 
of  the  census  population  the  flow  would  be 
about  22  gals,  per  capita  per  day,  and  on  the 
basis  of  the  chlorine  determination  about  :^7 
gals,  per  capita  per  day.  Owing  to  the  en- 
trance of  some  drainage  water  into  the  storm 
sewers,  as  well  as  laundry  waste,  the  How 
ithrougii  the  tanks  is  not  the  entire  flow  from 
the  town. 

Observations  of  flow  and  collections  of 
sairjles  for  chemical  analysis  were  made 
every  half  hour.  The  record  of  the  flows  are 
as  follows:  Starting  on  September  9th  (Sat- 
urday) :  7:00  a.  m.  to  2:30  p.  m.,  of)  gals,  per 
minute;  3:00  p.  m.  to  10:30  p.  m.,  00  gals. 
per  minute;  11:00  p.  m.  to  7:l>i")  a.  m..  40  gals. 
per  minute,  .\verage  rate.  5.5  gals,  per  minute 
during  the  24  -iiours.  The  analysis  of  crude 
sewage  is  given  in  Table  I. 

TABLE    I. — .\N.ALVSIS    OF    CRUDE    SEW.VGE. 
Parts  Per  Million: 

Weighted 

7  am.  3  pm.     10:30  pni. 

Deter-                      to  to               to       average 

mination;     2:30  pm.  10:30  pm.     7  am.     24  hrs. 
Suspended  matter — 

Tot.-\l     336  ISO              S8            213 

Volatile    228  122              50            142 

Fixed    IDS  58              38              71 

Oxygen    cons'ed.  .113  72              42              79 
Nitrogen  as 

Organic   nitron  18.3  13.1             7.1           13.4 

Free  ammonia.   40.0  27              26              31.5 

Nitrites    O.n  0.0       trace             0 

Nitrates    0.0  0.0            0.0            0 

Chlorine    7S  66              75              72.2 

.Mkalinitv 

(CaCO,)     470  47S            444            467 

Flow,  gals,  per 

min 59  69              40              35 

The  analysis  of  the  effluent  of  the  tank  is 
jiven  in  Table  II  for  the  two  later  periods. 
The  sample  collected  during  the  period  from 
7  a.  m.  to  2 :30  p.  m.  was  broken  in  transit. 
io  that  no  determination  could  be  made. 

T.^BLE     II. — .\N.\LYSIS     OF     EFFLUENT. 

3  pm.  to     10:30  pm. 
Determination:  10:30  pm.     to  7  am. 

Suspended  matter: 

Total  166  136 

Volatile    104  82 

Fixed    r 62  54 

Oxygen   consumed    64  60 

^<lt^ogen  as 

Organic    nitrogen    9.3  8.8 

Free  ammonia    39  29 

Nitrites    ; ■ 0  0 

Nitrates     0  0 

?hlorine     66  95 

Alkalinity    (CaCO.,1    512  486 

In  order  to  studv  the  operation  of  the  tank 
In  its  condition  at  the  time  of  the  test  I  have 
tabulated  the  data  on  the  suspended  matter 
'n  order  to  show  the  actual  condition.  .As  will 
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be  seen  from  Table  III.  during  the  period  of 
3  to  \y>:,io  p.  111.  there  was  a  reduction  in 
the  total  suspended  matter  of  7.S  per  cent. 
From  11  p.  in.  to  7  a.  m.  there  was  an  in- 
crease, in  passing  through  the  tank,  of  154 
per  cent;  in  other  words,  the  tank  was  un- 
loading suspended  matter.  In  general,  in  pass- 
mg  through  the  tank,  the  free  annnonia  in- 
creases and  the  organic  nitrogen  decreases,  as 
would  be  expected.  There  was  slight  change 
in  the  oxygen  consumed. 

T.ABLE     HI. — SlSPE.NllKn      M.VTTER      I.V      INFLUENT 
.\N|)    EFKI.IENT    OF    T.\NK, 

Per 
Tnllu-  Elflu-    cent  re- 
ent.       ent.     rtuctlon. 

J  p.m.  to  10:30       Total    l.SO         166  7.S 

Volatile   ...U'2         104  14  S 

Fixed    58  62       '107 

11  p.m.  to  7  a.m.     Total    SS         136       •154 

Volatile    ...   50  82       '164 

Fixed    38  54       •142 

•Increase. 

At  the  time  of  the  report  the  tank  was  from 
Mi  to  '/)  full  of  sludge,  some  of  which  was 
fairly  liquid  in  the  last  compartment.  The 
material  in  the  first  third  of,  the  tank  was  a 
peaty,  fibrous,  scum,  filling  practically  the 
entire  depth  of  the  tank,  i.  e.,  about  8  ft.  deep. 
From  .what  we  could  learn  the  tank  had  never 
been  wholly  cleaned  in  its  history,  only  a 
small  portion  of  the  sludge  having  been  re- 
moved which  would  flow  through  the  sludge 
pump  on  the  flat  floor.  The  analysis  of  the 
material  is  as  follows:  For  the  peaty  scum  the 
specific  gravity  could  not  be  determined  in 
the  usual  way.  and  was  omitted.  The  per- 
centage of  moisture  was  -53.2.  On  the  dry 
basis  the  percentage  of  the  constituents  was 
as  follows:  Volatile  matter  41.  fixed  matter 
5!).  organic  nitrogen  3.ti.  ether  soluble  matter 
1.8. 

The  material  appeared  dry.  contained  some 
pieces  of  paper,  rags,  leaves,  matches  and  was 
full  of  worms  and  maggots. 

The  liquid  sludge  from  the  second  and  third 
compartments,  nearest  the  outlet,  was  very 
black,  with  a  strong  odor.  The  analysis  is  as 
follows:  Specific  gravity  1.05.  moisture,  89,1 
per  cent.  Percentage  on  dry  basis:  volatile 
matter  34,  fixed  matter  (!(i.  organic  nitrogen 
3.44.  ether  soluble  matter.  3.9. 

.An  analysis  of  the  water  from  the  storm 
drain  was  not  made  at  the  same  time,  hut  at 
a  later  date,  which  proved  it  to  be  very  weak. 
The  results,  however,  may  be  of  interest. 

Parts  per 
Suspended  matter:  million. 

Total    48 

Volatile    22 

Fixed    26 

Oxygen  consumed — total  57 

Organic   nitrogen    4.6 

Free  ammonia  1.' 

Chlorine    47 

Alkalinity    380 

The  writer  presents  these  data  to  supple- 
ment the  paper  of  Mr.  Stone,  in  order  to 
bring  out  clearly  the  fact  that  a  septic  tank 
may  become  a  very  undesirable  proposition, 
particularly  for  such  a  place  as  the  location 
under  discussion,  where  the  unloading  of  the 
partly  digested  sludge  is  a  very  prominent 
factor  in  causing  a  nuisance  in  the  dry  brook. 
The  construction  of  the  tank  also  emphasises. 
by  contrast,  the  improvement  which  has  been 
made  in  designs,  so  that  they  can  readily  be 
cleansed,  in  many  designs,  witliput  drawing 
down  the  liquid,  appreciably.  Figs.  1  and  2 
show  the  conditions  at  the  septic  tank,  when 
the  present  study  was  begun. 

The  writer  is  of  the  opinion  that  many  oth- 
er plants  in  this  State  will  be  found  to  be  in 
a  similar  condition,  if  still  running,  and  he 
believes  that  it  should  be  a  prominent  part 
of  the  work  of  the  Water  Survey  or  some 
other  State  Commission,  wherever  the  power 
may  lie.  to  make  investigations  of  such  plants 
over  a  period  of  several  days  during  24  hours 
continuously  in  order  to  determine  the  actual 
working  conditions  and  the  limitations  of  the 
designs  in  current  use  in  this  State.  Such 
data,  when  secured,  will  probably  bring  out 
the  fact  that  many  plants  are  not  treating 
the  population  ascribed  to  them.  In  this  par- 
ticular case,  the  city  engineer  estimates  that 
probably  over  500  people  are  not  connected  to 
the  sewer  svstem.    Further  analysis  and  study 


may  show  that  this  estimate  is  too  low.  The 
conclusions  reached  by  Mr.  Stone  and  the 
writer  were  based  on  a  study  of  all  the  eco- 
nomic factors,  the  trend  of  real  estate  devel- 
opment, as  well  as  the  sewage  disposal  prob- 
lem itself,  and  the  recommendations  were 
made   accordingly. 

The   Use   and   Abuse   of   Sewage   Dis- 
posal Plants.* 

There  have  been  many  methods  of  sewage 
disposal  advanced  and  experimented  upon  dur- 
ing the  last  20  years.  Some  have  proven  fail- 
ures, some  partial  successes  and  others  have 
given  very  good  results.  All  of  these,  even 
the  failures,  where  the  plants  were  taken  care 
of  and  operated  intelligently,  and  the  defects 
noted,  have  helped  in  the  advancement  of  the 
methods.  However,  where  well  designed  plants 
have  been  neglected  and  abused,  not  only  the 
individual  municipality  has  lost  the  value,  effi- 
ciency and  protection  of  the  plant,  but  science 
has  lost  the  value  of  principles  that  might 
have  been  proven  or  new  ones  discovered.  In 
some  cases  such  plants  have  been  detrimental 
— discouraging  to  engineers  as  to  results  ;ind 
causin.g  a  popular  aversion  to  any  similar 
plant. 

.■\t  the  present  time  we  have  nearly  every 
Ivpe  and  combination  in  use  in  this  country. 
Some  are  giving  excellent  results,  others  are 
not  doing  what  they  are  capable  of.  anrl  others 
are  failures  and  really  a  nuisance  or  detri- 
ment. We  have  some  very  good  data  upon 
the  results  of  operation  of  some  of  the  plants 
ill  the  Eastern  States,  but  in  many  cases  they 
arc  from  plants  of  larger  cities  where  the 
composition  of  sewage  is  materially  different, 
owing  to  the  chemical  properties  of  the  water 
supplies  and  the  large  amount  of  manufactur- 
ing wastes,  than  that  we  have  to  meet  in  this 
section  of  the  country.  Very  little  is  known 
of  the  exact  results  and  performances  of  our 
plants.  Usually  if  the  plant  is  not  causing  a 
nuisance,  nothing  is  reported,  but  if  it  is, 
there  is  a  report  and  a  loud  one. 

It  has  been  quoted  that  "Necessity  is  the 
mother  of  invention."  The  same  has  been 
true  in  the  advancement  of  sewage  purifica- 
tion. It  has  been  the  increased  demand  and 
necessity  that  has  caused  cities  to  spend  thous- 
ands of  dollars  and  prominent  engineers  and 
scientists  to  give  almost  their  entire  time  in 
study  and  experimenting  for  the  best  so- 
lution in  sewage  disposal  methods.  Few  peo- 
ple outside  of  sanitary  engineers,  physicians, 
chemists  and  bacteriologists,  realize  the  dan- 
ger of  sewage  pollution  and  the  real  necessity 
of  sewage  disposal.  The  average  city  or  in- 
dividual considers  a  sewage  disposal  plant'  a 
novelty  or  unnecessary  expense,  and  they  only 
build  them  when  a  threat  of  damage  suit 
arises  and  then  only  to  appease  the  wrath  of  the 
plaintiff,  or  in  the  case  of  some  States,  meet 
with  the  seemingly  useless  requirements  of  the 
State  Board  of  Health.  Then  any  sort  of 
plan  or  device  prepared  or  proposed  by  an 
engineer  or  concern  will  do,  as  long  as  it  is 
not  too  expensive.  .Vs  soon  as  it  is  built  they 
will  feel  satisfied  as  having  done  their  duty. 
F,fficiency  and  operation  matters  little  as  long 
as  it  causes  no  nuisance  or  damage.  In  a  few 
vears  the  city  officials  that  were  in  office  dur- 
ing the  construction  are  out.  private  citizens 
have  forgotten  there  is  a  disposal  plant.  .  It 
is  allowed  to  deteriorate  and  become  useless, 
a  nuisance  and  a  menace.  .\  damage  suit 
springs  up — or  an  epidemic  breaks  out  trace- 
able to  the  abused  plant.  Where  lies  the 
blame?  Public  opinion  says  it  was  no  good  in 
the  first  place,  even  if  it  was  of  the  best 
known  design.  Scandal  is  hinted,  councils  and 
engineers  accused  of  graft,  the  State  Board 
of  Health  censured  and  accused  of  wanting 
to  display  their  authority,  or  of  neglect  of  duty. 
.\s  a  consequence,  sewage  <lisposaI  plants  in 
general  are  given  a  bad  name.  Something 
must  be  done.  If  the  plant  is  well  designed 
and  has  been  allowed  to  depreciate  from 
neglect,  or  is  outgrown  and  requires  extension. 

•Abstract  of  paper  before  the  Kansas  Engi- 
neering .Society.  Jan.  24,  1912.  by  Chester  A. 
Smith.  Assoc.  M.  Am.  Soc.  C.  E..  Kansas  City. 
Mo. 
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or  has  minor  faults  in  design,  it  takes 
a  daring,  intrepid  engineer  to  face  the  inibUc 
and  council  to  recommend  any  money  to  b: 
spent  to  place  it  on  its  real  working  effi- 
ciency. They  look  upon  any  suggestion  of 
remodeling  or  recommendation  relative  to  the 
old  plant  with  distrust  and  would  rather  spend 
several  times  the  amount  for  any  other  plan 
or  solution  of  the  problem.  The  writer  had 
almost'  this  same  experience  a  couple  of  years 
ago.  The  old  plant  was  of  faulty  design,  but 
had  never  been  given  a  fair  trial  of  operation. 
For  approximately  $5,000  it  could  have  been 
remodeled  and  placed  in  a  satisfactory  working 
condition.  An  alternate  proposition  costing 
$10,000  gave  a  relief  from  disposal  for  per- 
haps six  or  eight  years,  but  will  require  some 
sort  of  disposal  at  the  end  of  this  time,  and 
then  on  account  of  the  disadvantageous  loca- 
tion, will  be  more  expensive  to  construct  and 
operate.  Public  opinion  or  prejudice  prevaded, 
even  though  the  city  was  hard  pressed  to  raise 
the  extra  money  and  the  former  investment 
was  lost. 

Engineers  are  also  to  blame  at  times  when 
disposal  plants  fall  from  grace.  These  are 
sometimes  due  to  faulty  design,  frequently 
minor  faults  that  can  easily  be  remodeled  at 
small  cost  if  carefully  noted  during  opera- 
tions. Some  failures  are  due  to  too  radical 
departure  from  established  design  or  prin- 
ciples, and  from  incorporating  new  ideas  with- 
out proper  trial  or  experiment  as  to  their  effi- 
ciency. One  of  the  most  common  faults  is 
the  over  zealousness  of  the  engineer  in  dis- 
quieting or  allaying  the  doubts  of  the  efficiency 
of  the  proposed  plant.  Too  much  is  expected 
and  when  it  does  not  prove  up  to  expectations 
or  anything  does  go  wrone.  the  reaction  of 
faith   is   greater. 

For  instance,  municipalities  are  sometimes 
told,  or  led  to  infer,  from  preliminary  descrip- 
tions or  reports,  that  the  effluent  from  a  septic 
tank  will  be  odorless,  non-putrescible  under 
all  circumstances  even  capable  of  purifying 
the  sewage  to  a  potable  water  supply.  When 
actual  operation  commences  and  such  is  not 
the  case,  the  tank  is  condemned  as  being 
worthless. 

Complete  purification  plants  suffer  from  the 
same  cause.  When  properly  and  intelligently 
operated  odors  emanate  from  the  decomposi- 
tion of  sewage,  no  matter  what  type  of  plant 
is  employed.  These  are  not  particularly  otTen- 
sive  and  not  harmful,  but  when  a  plant  is 
located  too  near  a  public  highway  or  dwell- 
ing, the  imagination  of  some  people  leads 
them  greatly  to  exaggerate  the  offensiveness  of 


the  odor  and  danger  to  health.  Thus  the 
judgment  of  engineers  and  municipalities  must 
not  let  a  few  hundred  dollars  saving  influence 
the  location  of  a  plant,  if  there  is  an  alter- 
native. 

The  foregoing  has  shown  that  sewage  dis- 
posal has  been  developed  and  installed  through 
necessity,  and  though  not  in  every  instance,  yet 
one  may  safely  say  in  the  majority  of  smaller 
installations,  they  are  practically  forced,  or 
installed  as  a  matter  of  convenience,  without 
a  clear  understanding  of  their  real  value,  and 
after  installation,  with  no  ideas  of  operation. 
The  non-scientific  man,  the  layman,  must  be 
taught  that  the  real  value  of  sewage  disposal  is 
not  all  of  convenience  and  abstract  duty,  but 
also  the  more  important  factor  of  public 
health.  Also,  that  after  installation,  to  obtain  the 
full  value  and  usefulness  of  a  plant  it  must  be 
maintained  and  operated  intelligently,  the  latter 
being  very  important.  No  matter  how  well  de- 
signed or  equipped,  or  to  what  efficiency  the 
plant  is  capable  of,  it  must  have  atention.  The 
value  of  this  must  be  impressed  upon  the  city 
officials.  This  does  not  mean  that  on  the  aver- 
age type  of  disposal  plant  of  small  towns  and 
citiesof  this  State  and  surrounding  States,  they 
must  keep  a  force  of  men  on  constant  duty  or 
pay  high  wages  to  a  chemist  or  bacteriologist 
for  conducting  laboratory  tests,  but  the  water 
works  superintendent,  city  engineer,  street 
commissioner  or  whoever  the  city  may  depend 
upon,  can  observe  the  operations  and  soon  can 
tell  by  the  character  of  the  effluent  if  the  plant 
is  operating  satisfactorily  and  up  to  the  effi- 
ciency required.  Simple  tests  for  putrescibil- 
ity  may  be  made,  such  as  collecting  samples 
in  bottles  and  leaving  them  stoppered  for  a 
week  at  a  temperature  from  95°  to 
100°,  and  noticing  the  odor.  Determine 
the  daily  flow  of  sewage  and  adjust  the 
capacity  of  the  tanks  for  the  right  period  of 
retention  or  sedimentation.  Sewage  of  dif- 
ferent localities  vary  in  strength  according  to 
the  relative  amounts  of  house  sewage,  in- 
filtration, flush  water  and  manufacturing 
wastes.  .-\  little  experimenting  will  soon  de- 
cide upon  the  proper  period  for  retention  in 
tanks,  the  number  of  doses  per  day  on  filter 
beds,  the  time  of  contact  of  contact  beds,  to 
gain  the  highest  efficiency  of  purification  for 
that  particular  sewage.  Adjustment  should  be 
made  for  the  change  of  temperature  in  the 
seasons,  bacterial  activity  being  les^  in  the 
winter  and  greater  in  the  summer.  Care 
must  be  taken  to  see  that  the  inlets  of  the 
tanks  are  not  stopped  up.  overworking  one 
compartment    and    not    enough    for    another ; 


that   the   filter  beds  are  getting  an   even  dis 
tribution  of  sewage  and  do  not  allow  unnec- 
essary dirt   or   foreign  material   to  collect  on 
the  beds  and  gradually  work  into  them,  caus 
ing  them  to  clog  up  and  reduce  their  capacity,  | 
Clean    both    beds    and    tanks    at    the    proper 
time  when  the  limit  of  safety  as  to  capacity  i 
and  efficiency  is  reached. 

The  correct  operation  of  a  sewage  disposal 
plant  many  times  is  far  more  important  than 
the  operation  of  a  water  works  or  an  electric 
power  plant.  A  water  main  bursts  and  for 
a  short  time  the  people  suffer  the  inconven- 
ience of  being  without  water  at  their  right 
hand.  Inconvenience  and  fear  of  possibility 
of  fire  loss  urges  prompt  action  for  repairs. 
A  generator  burns  out  or  stops  at  the  power 
house;  inconvenience  and  small  financial  loss 
causes  immediate  action  to  resume  operation. 
A  sewage  disposal  plant  becomes  clogged  or 
is  allowed  gradually  to  become  worthless — no 
one  cares  much.  A  water  supply  is  polluted, 
an  epidemic  occurs,  then  how  much  loss  can 
be  estimated  from  loss  of  time,  sickness  and 
perhaps  a  few  deaths? 

In  conclusion,  it  is  assumed  that  this  Society 
of  Engineers  understands  and  realizes  the 
necessity  and  use  of  sewage  disposal  plants; 
also  those  who  have  had  any  experience  in  this 
line  can  realize  the  abuse  the  plants  are  sub- 
mitted to.  It  is  for  those  who  are  in  this  par- 
ticular branch  of  sanitary  engineering  to  con- 
sider well  all  local  features  and  conditions  to 
be  met  and  all  details  well  arranged  in  de- 
sign. It  is  the  duty  of  this  body  of  engineers 
to  put  our  shoulders  together  and  co-operate 
with  the  State  Board  of  Health  to  impress 
the  value  and  necessity  of  disposal  plants  and 
especially  their  maintenance  and  operation 
upon  the  cities  and  towns  where  they  are  or 
should  be  installed.  Stand  behind  the  State 
Board  of  Health  in  their  decisions  and  work 
to  give  them  increased  censorial  powers  in  re- 
gard to  all  sanitary  conditions.  Give  them 
your  aid;  work  to  give  them  ample  means  to 
carry  on  such  experiments  and  investigations 
as  may  be  necessary :  place  them  above  the 
reach  of  politics  as  an  unbiased,  non-influ- 
enced guardian  of  health.  Differ  in  opinion 
with  them,  if  you  will,  but  they  will  stand 
ready  to  listen  to  argument  and  readily  ac- 
knowledge their  error  if  there  is  one.  With 
your  help  and  that  of  the  State  Board  of 
Health,  sewage  disposal  plants  will  be  under- 
stood and  properly  taken  care  of ;  the  pro- 
fession and  science  will  be  advanced  and  the 
State  and  Municipality  will  be  greatlv  bene- 
fited. 


DRAINAGE    AND     IRRIGATION    SECTION 


Data  on  Pumping  Machinery  for  Land 
Drainage  with  Examples  of  Pump- 
ing Plants. 

The  reclamation  by  pumping  of  river  bottom 
lands  subject  to  overflow  comprises  three  main 
classes  of  constructions:  (1)  A  levee  inclosing 
the  land  and  shutting  out  the  flood  waters  of 
the  stream;  (2)  a  ditch  system  to  collect  the 
interior  drainage  and  to  convey  it  to  the  pump- 
ing plant;  (3)  a  pumping  plant  to  lift  the 
drainage  water  and  throw  it  beyond  the  levee 
into  the  stream.  Numerous  tracts  in  units  of 
from  5,000  to  20,000  acres  have  been  thus  re- 
claimed along  the  Illinois  and  Mississippi 
rivers  in  Illinois,  Iowa  and  Missouri.  Until 
recently,  however,  inadequate  study  has  been 
given,  generally  speaking,  to  the  problem  of 
pumping  plant  design  and  almost  no  adequate 
records  have  been  kept  of  plant  performance. 
These  facts  lend  especial  interest  to  the  recent 
collection  and  publication*  of  data  by  the 
drainage  engineers  of  the  Government  service, 
and  we  present  important  parts  of  these  data 
here: 

PUMPING    PERIODS    AND    RUN-OFF. 

Before   discussing   in    detail    the    conditions 

•Bulletin  No.  243,  Office  of  Experiment  Sta- 
tions, U.  S.  Department  of  Agriculture,  prepared 
by  S.  M.  Woodward,  Drainage  Engineer. 


determining  the  size  needed  for  a  pumping 
plant  it  will  be  illuminating  to  describe  the 
general  method  of  operation  of  such  a  plant  in 
the  latitude  of  Illinois.  In  the  late  summer 
and  fall,  since  the  precipitation  is  slight  and 
is  more  than  balanced  by  evaporation,  the 
pumps  are  not  run.  During  the  winter  storms 
are  more  frequent  and  evaporation  is  small, 
so  that  gradually  the  ground  becomes  com- 
pletely saturated  and  the  ditches  full.  Some 
districts  pump  occasionally  throughout  the 
whole  winter ;  others  start  the  pumps  at  some 
date  in  the  spring  and  operate  them  continu- 
ously night  and  day  for  several  days  to  re- 
move the  accumulation  of  water  stored  up 
during  the  winter  months.  Gradually  the 
water  level  in  the  ditches  is  lowered,  and  when 
the  desired  miniinum  is  reached  the  machinery 
is  stopped  during  the  night.  The  water  will 
rise  in  the  ditches  perhaps  2  or  3  ft.  during 
the  night.  When  the  pumps  start  up  in  the 
morning  the  water  level  at  the  pumping  plant 
quickly  drops  a  foot  er  more  and  then  less 
slowly  for  the  rest  of  the  day.  At  points  some 
distance  away  the  effect  of  starting  the  pump 
is  less  quickly  seen  in  the  morning,  but  the 
lowering  of  the  water  is  gradual  throughout 
the  day.  After  a  few  days  of  such  operation 
the  supply  of  water  diminishes  and  the  pumps 
are  not  run  the  whole  day. 

Later,  since  it  is  troublesome  to  start  up  a 


big  plant  for  only  a  few  hours  of  operation, 
the  speed  of  the  engine  and  pump  is  reduced 
to  diminish  its  discharge  or,  if  there  is  more 
than  one  pump  in  the  plant,  only  one  may  be 
run.  At  last,  days  are  skipped  and  pumping 
ceases  entirely.  After  every  rain  of  any  im- 
portance, the  pumps  are  started  and  a  similar 
cycle  of  operations  transpires,  extending  over 
a  longer  or  shorter  period,  according  to  the 
amount  of  water  to  be  removed.  In  some  dis- 
tricts pumping  for  the  season  ends  in  June, 
and  drainage  is  by  gravity  for  the  remainder 
of  the  summer.  In  others  no  gravity  drainage 
is  available,  and  the  pumps  must  be  run  later 
in  the  season.  Thus  it  is  clear  that,  though 
the  pumps  must  constantly  be  in  readiness  for 
use,  their  operation  is  very  intermittent.  The 
total  time  of  running  in  a  whole  year  never 
exceeds  60  to  90  days  of  24  hours  each.  In 
some  seasons  it  is  not  more  than  15  to  20  such 
days. 

Sise  of  Plant. — The  size  of  pumping  plant 
required  for  any  particular  district  depends 
upon  a  variety  of  conditions,  among  which  are 
the  size  and  slope  of  the  drainage  district  and 
of  any  other  area  from  which  drainage  water 
is  received ;  the  amount  of  storage  capacity 
available  in  ditches  and  reservoirs:  the  system 
of  interior  drains  used  and  the  method  of  con- 
struction adopted  for  the  levee;  the  nature  of 
the  soil  and  subsoil ;  the  method  of  operation 
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of  the  pumping  plant;  the  kind  of  crops  raised 
and  the  degree  of  drainage  required;  and  the 

■  amount  and  distribution  of  the  rainfall 
throughout  the  year. 

In  the  vicinitj'  of  Illinois  the  weight  to  be 
I  given  to  some  of  these  factors  is  very  small, 
'  and  in  the  present  state  of  our  knowledge  no 
definite  allowance  can  be  made  for  them.  Yet, 
notwillistanding  our  ignorance  concerning 
some  of  them,  it  may  be  profitable  to  discuss 
briefly  the  nature  of  the  effect  of  each.  This 
is  a  tield  in  which  much  careful  study  is  still 
needed  and  must  be  carried  out  to  secure  the 
complete  knowledge  necessary  for  tlie  most 
5atisfactor>-  design  and  management  of  the 
pumping  macliinery  of  drainage  districts. 

Along  the  Illinois  and  upper  Mississippi 
rivers  the  majority  of  pumping  plants  already 
installed  have  been  planned  to  have  a  maxi- 
mum pumping  capacity  sufficient  to  remove 
in  24  hours  %  in.  in  depth  of  water  over  the 

■  entire  district  This  is  equivalent  to  6.14  cu. 
fL  per  second  per  square  mile  of  drainage  area, 
or  0.0105  cu.  ft.  per  second  per  acre. 

It  is  doubtful  whether  any  change  should 
be  made  in  the  %  in.  coefficient  solely  on  ac- 
count of  change  in  the  size  of  the  district; 
however,  where  some  portions  of  the  district 
are  materially  higher  than  others,  the  coeffi- 
cient might  be  increased  to  prevent  danger  to 
the  lower  portions  from  the  run-off  from  the 
higher  areas.  Where  drainage  from  higher 
land  flows  into  the  district  a  larger  rtm-ofT 
coefficient  must  be  used  for  the  higher  area. 
The  proper  amount  depends  upon  the  nature 
of  the  country.  For  rolling  pasture  !:  '  ' 
from  undergrowth,  or  for  cultivated  > 
probably  an  increase  of  50  per  cent  ;i.  ...^  ^. 
efficient,  or  a  total  of  %  in.,  for  such  upland 
areas  is  none  too  great.  Where  '\:;>:b'.e.  the 
drainage  from  such  higher  areas  di- 

verted aroimd  the  district    instc,  cing 

brought  to  the  pumping  plant. 

With  a  considerable  reservoir  storage  area 
within  the  district,  the  size  of  the  pumping 
plant  may  be  materially  reduced.  If  the  stor- 
age area  equals  5  per  cent  of  the  total  area,  a 
•2-in.  rainfall,  all  running  into  the  reservoir, 
would  raise  its  level  only  40  ins.  Therefore, 
if  a  rise  of  3  ft.  in  the  reservoir  can  be  per- 
mitted it  would  seem  that  the  capacity  of  the 
pumping  plant  could  certainly  be  reduced  by 
one-third  and  possibly  to  one-half  of  wha' 
would  otherwise  be  required. 

If  tile  drainage  at  a  depth  of  3  ft.  or  more 
is  extensively  .jsed,  the  demand  upon  the 
pumping  plant  will  be  somewhat  reduced,  for 
the  tiled  land  will  act  hke  a  reservoir  in  stor- 
ing a  large  amount  of  water  and  will  deliver 
it  only  slowly  to  the  ditches.  On  the  othp'- 
hand,  an  extensive  system  of  shallow  open 
held  ditches  will  deliver  the  rainfall  rapidly 
and  may  thus  damage  any  especially  low  area= 
unless  tke  capacity  of  the  pumping  plant  is  in 
creased.  If  the  levees  have  been  properly  con- 
structed, as  previously  described,  the  amounf 
of  seepage  through  them  can  never  be  suffi- 
cient to  affect  the  pumping  plant.  Cases  have 
been  known,  however,  of  levees  so  poorly  built 
that  the  quantity  of  water  coming  through 
them  was  sufficient  not  only  to  endanger  the 
stability  and  safety  of  the  levees  themselves, 
but  also  to  increase  appreciably  the  amount 
of  water  to  be  pumped. 

If  the  soil  is  ver>-  stiflf  and  tenacious  the 
surface  run-off  after  a  hea\-y  summer  shower 
will  be  greater  than  from  a  porous  open  soil 
During  a  time  of  flood  in  the  river,  a  sandy 
subsoil  may  develop  springs  and  boils,  not  only 
in  the  bottoms  of  the  ditches,  but  sometimes 
even  in  the  fields.  The  quantity  of  water  that 
may  be  received  in  this  way  is  verj-  uncertain 
but  it  is  not  probable  that  it  is  ofen  sufficient 
in  amount  to  affect  the  pimiping  plant. 
A  pumping  plant  that  is  designed  to  operate 

'  night  and  day  may,  of  course,  be  smaller  than 
one  intended  to  operate  only  in  the  da«irae. 
Practically  all  plants  are  expected  to  nm 
ijights  occasionally,  when  needed.  Pumping 
plants  are  operated  chiefly  during  the  months 
from  March  to  Jime.     One  of  the  times  of 

i  longest  continuous  operation  during  the  whole 
year  is  always  at  the  beginning  of  pumping  in 
the  spring,  because  if  there  has  been  no  pump- 

'ing  during  the  fall  and  winter  the  rains  and 

t 


=nows  wi,;  nave  comt.lcKl>  saturated  the 
ground  and  n'.Ied  the  ditches.  Hence,  those 
districts  which  have  h.id  tiie  longest  experi- 
ence in  pumping  are  unaniinouslv  of  the  opin- 
ion that  even  th.,uj>h  at  tliat  time  (here  is  no 
danger  ot  immediate  damage  to  crops,  still  it 
IS  best  to  pump  occasionally  during  the  winter 
so  as  to  maintain  the  groiiiul  water  constantly 
at  a  low  level,  and  thus  secure  the  ureat  ad- 
vantage of  early  drying  of  the  soil  in  the 
spring  and  the  opportunitv  for  earlv  cultiva- 
tion and  planting.  .Moreover,  the  lower  the 
normal  groundwater  level  is  kept  below  the 
surface,  the  less  will  be  the  floodiiia  effect  of  a 
severe  storm. 

It  should  be  clear  from  the  foregoing  dis- 
cussion that  a  district  which  gives  especial 
care  and  attention  to  its  pumping,  running 
throughout  the  winter  as  nceiled  and  frequently 
during  the  growing  season,  so  as  to  maintain 
a  minimum  ground-water  level  while  there  is 
any  danger  from  the  occurrence  of  heavy  and 
sudden  rains,  will  require  a  smaller  pumping 
plant  tlian  would  otherwise  be  needed. 

From  a  surface  covered  with  a  growing  hav 
or  grain  crop  the  run-off  is  less  rapid  than 
from  land  in  corn.  For  corn  and  hav  the 
ground  water  must  be  kept  at  a  lower'  level 
than  is  necessary   for  grain.     Com  is  consid- 


use  to  others  as  well  as  to  the  district  imme- 
diately concerned. 

As  indirect  evidence  it  may  be  stated  that 
for  many  years  in  central  Illinois  the  \i  in. 
coefficient  has  been  used  in  designing  ditches 
for  the  drainage  by  gravity  of  flat  lands  and 
has  been  found  adequate  and  satisfactory.  For 
a  much  longer  time  in  Holland  and  in  the 
fens  of  England  the  coefficient  of  %  in.  or  a 
little  more  has  been  the  basis  used  in  the  de- 
signing of  pumping  plants.  Although  their 
total  annual  rainfall  is  about  the  same  as  in 
Illinois,  their  climate  is  otherwise  quite  differ- 
ent. In  England  and  Holland  there  are  many 
more  rainy  days,  so  that  the  rainfall  is  much 
more  evenly  distributed  than  in  this  country. 
In  these  countries,  too,  there  is  much  less  sun- 
shine and  hot  weather  in  summer  and  there- 
fore less  rapid  evaporation.  On  the  other 
hand,  they  do  not  have  such  violent  and  ex- 
cessive rains  falling  during  brief  periods  as  we 
have. 

From  two  districts  on  the  Illinois  River  val- 
uable data  were  obtained.  During  the  history 
of  its  pumping,  extending  over  nearly  20  years, 
the  Pekin-La  .Marsh  levee  and  drainage  dis- 
trict, near  Pekin,  has  used  in  succession  four 
different  sources  of  power,  including  two  sizes 
of  steam  engine,  a  producer   gas     plant,     and 
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ered  the  most  profitable  crop  in  the  region  un- 
der consideration,  and  where  the  soiT  can  be 
kept  sufficiently  dry-  it  is  raised  as  frequently 
as  is  consistent  with  a  proper  crop  rotation 
necessary  for  maintaining  the  fertility  of  the 
soil.  Much  land  can  be  observed,  however, 
which  is  not  sufficiently  drained  for  the  most 
successful  raising  of  corn  and  which  there- 
fore is  devoted  to  wheat  and  oats  instead. 

Rainfall  and  Fnmpinq  Records.  —  The 
amount  and  distribution  of  the  rainfall  are  the 
chief  factors  determining  the  size  of  pumping 
plant  required  in  a  given  location,  and  >ve  shall 
proceed  to  a  detailed  discission  of  all  the  evi- 
dence that  it  has  been  possibie  to  gather  bear- 
ing upon  this  point.  From  a  coniiiieration  of 
all  the  data,  the  conclusion  seems  justified  that 
in  the  present  state  of  our  knowledge  the  run- 
off coefficient  of  %  in.  in  depth  over  the  whole 
drainage  district  in  24  hours  is  the  correct 
one  to  u  =  -  ■  ■  '  --ning  pumping  plants  on  the 
Illinois  Mississippi   rivers.     Direct 

observ  •  ;merous  plants  in  actual  op- 

era:, -eries  of  years  will  be  needed  to 

settl'i  stion  finally. 

In  the  region  referred  to.  though  some 
pumping  on  an  inadequate  scale  has  been  car- 
ried on  for  more  than  10  years,  all  the  older 
plants  until  recently  had  troubles  with  their 
ditches  and  levees  which  prevented  their  pump- 
ing experience  from  furnishing  conclusive 
data,  and  from  no  plant  has  it  been  possible  to 
obtain  definite  records  going  back  more  than 
two  years.  Now.  though  there  are  nearly  a 
dozen  large  plants  in  operating  condition,  it 
is  still  surprising  to  learn  that  some  of  these 
neglect  to  keep  even  the  simplest,  most  funda- 
mental records,  such  as  would  determine 
whether  the  plant  is  operating  economically  or 
wastefully— records  which  would  be  of  great 


electricity.  It  has  also  used  at  least  four  differ- 
ent sizes  of  centrifugal  pump.  In  March,  1908, 
the  producer  gas  pumping  plant  was  tested  by 
men  connected  with  the  faculty  of  the  Uni- 
versity of  Illinois  and  the  26-in.  centrifugal 
pump  was  found  to  be  discharging  28.7  cu.  .ft. 
per  seconJ.  Although  the  nominal  rated  ca.- 
pacity  of  the  pump  is  about  37  cu.  ft.  per 
second,  from  all  that  can  be  learned  it  seems 
probable  that  the  average  discharge  of  the 
pump,  when  run  by  the  producer  gas  engine, 
could  not  have  exceeded  30  cu.  ft.  per  second. 
Since  the  drainage  area  of  the  district  is  about 
3.000  acres,  this  is  equivalent  to  1  cu.  ft.  per 
second  for  100  acres  of  land,  or  a  capacity  suf- 
ficient to  remove  0.24-in.  depth  in  24  hours. 
In  1900  this  plant  started  March  10  and  op- 
erated intermittently,  as  required,  until  July 
25.  during  which  time  it  kept  the  district  sat- 
isfactorily dry.  A  rough  daily  memorandum 
kept  by  the  engineer  in  charge  shows  a  total 
operation  during  this  period  of  1,09S  hours 
equivalent  to  45.7  24-hour  days.  The  total 
depth  of  water  removed  was  45.7  times  0.24. 
equal  to  II  ins. 

During  this  period  the  most  severe  test  of 
the  capacity  of  the  plant  was  four  days'  steady 
operation,  July  7-10,  followed  by  seven  hours 
on  July  11,  or  a  continuous  run  of  103  hours. 
This  was  necessitated  by  a  heavy  rain  on  July 
5.  6  and  7,  the  representative  character  of 
which  will  be  discussed  later.  In  October  the 
district  began  pumping  by  electricity-,  and, 
to  June  20.  1910,  had  run  a  total  of  1,.365  hours, 
equivalent  to  56.9  days.  It  is  quite  cenain  that, 
as  operated  by  the  present  electric  motor,  the 
pump  has  a  higher  speed  and  a  greater  dis- 
charge than  when  operated  by  the  producer 
gas  engine.  But  in  default  of  precise  informa- 
tion, if  we  assume  the  same  discharge  as  be- 
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fore,  the  total  water  removed  between  Oct. 
15,  U)0!t,  and  June  20.  lOlO.  was  equivalent  t(i 
13.6  ins.  in  depth  over  the  whole  district.  Dur- 
ing all  this  period  the  electric  pump  was  never 
run  more  than,  and  ver\-  seldom  as  much  as. 
12  hours  in  one  day.  As  will  be  shown  later, 
the  year  H)n!).  although  not  an  extreme  one. 
was  rather  wetter  than  the  average,  while  liUn 
has  been  remarkably  dry.  The  Pekin-La  Marsh 
district  is  generally  considered  to  be  the  best 
and  most  completely  drained  district  on  the 
Illinois  River,  and  is  in  an  entirely  satisfac- 
tory condition  so  far  as  drainage  is  concerned. 

The  Coal  Creek  levee  and  drainage  district, 
near  Beardstown.  Ill,  has  been  practicing 
pumping  for  a  number  of  years,  though  not 
with  entire  success  previous  to  11109.  The 
equipment  includes  one  24-in.  centrifugal  pump 
with  a  nominal  rated  capacity  of  33.5  cu.  _ft. 
per  second  and  two  15-in.  pumps  rated  at  15.5 
cu.  ft.  per  second  each,  or  a  total  capacity  of 
64.5  cu.  ft.  per  second.  The  area  of  the  dis- 
trict is  6,70(1  acres,  hence  the  nominal  capacity 

64.5         _ 

of   the   pumping  plant    equals    = 

(iTOO  X  O.042 
0.23  in.  in  depth  in  24  hours.     The  three  pumps 
are   run    by    one     Corliss    condensing     engine 
which  has  been  in  operation  about  10  years. 

Since  July,  1900.  accurate  and  detailed  dail\ 
records  have  been  kept  of  the  operation  of 
this  plant  by  its  owners.  Between  July  1,  1909, 
and  July  1,  1910.  the  only  times  when  it  was 
necessary  to  run  all  three  pumps  continuously 
night  and  day  were  once  in  July.  1909,  and 
twice  in  May,  1910.  The  rainfall  is  measured 
at  the  pumping  plant  by  means  of  a  Weather 
Bureau  pattern  rain  gage.  On  July  7,  8  and 
9,  1909,  the  total  rainfall  was  2.8  ins.,  causing 
all  the  pumps  to  be  run  continuously  for  57 
hours,  after  which  one  of  the  smaller  pumps 
was  stopped  and  the  other  two  were  operated 
during  the  third  night.  No  more  night  run- 
ning was  required  by  this  storm. 

May,  1910.  was  a  particularly  wet  month  at 
this  station,  the  total  precipitation  having  been 
recorded  as  6.8  ins.,  though  there  were  no 
single  remarkably  heavy  showers.  On  the 
first  two  days  of  the  month  1.4  ins.  fell;  on  the 
7th,  1.4  ins.;  on  the  11th,  1.2  ins.;  from  the 
15th  to  the  17th,  0.8  in.  To  meet  this  steady 
wet  period  all  three  pumps  were  run  continu- 
ously for  72  hours  from  the  13th  to  the  loth 
and  again  for  42  hours  on  the  18th  and  ]9th. 
The  large  pump  was  run  every  day  during  the 
month  and  during  over  two-thirds  of  the 
nights.  At  least  one  of  the  small  pumps  was 
run  nearly  every  day  and  nearly  as  many 
nights  as  the  large  pump.  The  total  opera- 
tion of  all  three  pumps,  taking  due  account  of 
the  different  sizes,  was  equivalent  to  operating 
all  the  pumps  together  for  about  70  per  cent 
of  the  time  during  the  whole  month.  The 
elastic  arrangement  of  the  pumps  in  this  sta- 
tion illustrates  very  well  the  advantage  of  hav- 
ing separate  units  in  such  a  pumping  station. 

The  pumps  are  frequetly  run  at  a  decreased 
speed  when  the  quantity  of  water  to  be  lifted 
diminishes.  Taking  this  into  consideration,  as 
well  as  the  fact  that  as  practically  operated  all 
such  pumps  when  actually  measured  almost  in- 
variably show  a  capacity  considerably  below 
their  nominal  capacity,  it  seems  probable  that 
the  pumps  do  not  exceed  8n  per  cent  of  their 
theoretical  discharge.  With  this  conclusion  the 
owners  of  the  Coal  Creek  plant  agree.  Using, 
therefore,  12.5  cu.  ft.  per  second  as  the  dis- 
charge of  each  of  the  smaller  pumps  and  25  cu. 
ft.  per  second  as  the  discharge  of  the  large 
pump,  the  total  amount  of  water  removed 
from  the  district,  according  to  the  records  kept 
at  the  plant,  between  July  1.  1909,  and  July  1. 
1910,  was  equivalent  to  24.3  ins.' in  depth  over 
the  whole  district,  though  in  the  first  part  of 
the  season  of  1909  some  land  was  under  water 
and  much  was  too  wet  for  satisfactory  cultiva- 
tion, this  stored-up  excess  of  water  was  re- 
moved and  the  whole  district  was  maintained 
in  proper  condition.  On  account  of  the  wet 
condition  at  the  beginning  of  the  season,  the 
amount  of  water  removed  was  greater  than 
would  have  been  necessary  if  the  pumps  had 
previously  been  operated  satisfactorily.  There 
are  no  data  for  determining  how  much  the 
total    depth    removed     (24    ins.)     would    have 


been  reduced  by  normal  operating  conditions. 
The  greatest  amount  removed  during  any  one 
month  of  the  year  W'as  3.7  ins.  in  May.  191<i. 
when  the  rainfall  was  6.8  ins.  The  owners  of 
the  plant  are  convinced  that  its  capacity  is 
ample  for  the  drainage  of  the  district. 

It  remains  to  show  how  nearly  representa- 
tive were  the  rainfall  conditions  during  19(i9 
and  1910,  for  which  the  pumping  data  obtained 
at  the  Pekin-La  Marsh  and  Coal  Creek  pump- 
ing plants  have  been  discussed  above.  A 
United  States  Weather  Bureau  station  is  lo- 
cated at  Peoria,  on  the  Illinois  River.  From 
the  record  for  the  last  In  years  of  the  annual 


ceeded  4  ins.  Hence  a  pumping  plant  should 
be  able  to  handle  a  downfall  in  one  storm  of 
at  least  4  ins.  One  of  the  above-mentioned 
four  storms  was  long  drawn  out,  covering 
six  days  in  January,  19ii7.  Probably  much  of 
the  precipitation  was  in  the  form  of  snow,  and, 
it  does  not  require  further  consideration  asi 
affecting  drainage. 

The  Pekin-La  Marsh  pumping  plant,  locatedi 
about  10  miles  from  the  Peoria  Weather  Bu- 
reau station,  handled  satisfactorily  the  storm 
of  July,  1909.  .Ks  this  rain  was  not  a  sudden 
shower  but  a  slow,  steady  rain  extending  overi 
much  of  the  state,  we  seem  justified  in  assum-l 
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rainfall  for  each  month  in  which  the  precipi- 
tation exceeded  3  inches,  it  is  found  that  the 
greatest  annual  rainfall  was  49  ins.  in  1902. 
The  only  other  year  in  which  40  ins.  was 
exceeded  was  1909.  The  only  months  in  which 
the  precipitation  exceeded  6  ins.  were :  June, 
July,  August  and  September,  1902 ;  August, 
1903;  September,  1904;  August,  1907;  May. 
1908;  and  April,  1909.  From  this  it  is  evident 
that  a  pumping  plant  to  be  satisfactory  must 
be  able  to  handle  a  inonthly  rainfall  of  (!  or  7 
ins.,  and  that  this  will  be  sufficient. 

From  the  daily  rainfall  records  a  list  was 
made  of  all  the  storms  occurring  at  Peoria 
between  January  1,  liX12,  and  July  1,  1910, 
lasting  one  or  more  days,  during  which  the 
total  rainfall  for  the  whole  storm  was  2  ins. 
or  more,  but  leaving  out  of  the  calculation  all 
days  on  which  the  precipitation  was  less  than 
Vi  in.  There  were  28  such  storms,  in  ten  of 
which  the  total  precipitation  exceeded  3  ins., 
and  in  four  of  the  latter  the  precipitation  e.x- 


ing  that  the  Peoria  record  represents  the  actual 
rain  at  Pekin.  Just  eleven  days  before  this 
rain  another  rainfall  of  over  1  in.  had  oc- 
curred. It  seems  fair  to  conclude  that  the 
Pekin  plant  is  able  to  take  care  of  a  4-in. 
storm.  The  only  other  storm  which  was 
plainly  and  definitely  more  dangerous  than 
the  one  just  discussed  is  the  one  of  July,  1902. 
Preceding  the  latter  by  just  a  week  there  had 
been  a  rain  of  2  ins.  No  other  equally  severe 
storm  has  occurred  in  10  years,  and  it  does 
not  seem  justifiable  to  make  special  provision 
for  such  a  rare  occurrence.  On  several  occa- 
sions the  rainfall  on  a  single  day  has  exceeded 
the  greatest  given  above,  2.5  ins.,  but  on  the 
whole  these  other  storms  have  not  been  so  vio- 
lent as  the  ones  already  described.  On  ro 
occasion  has  a  single  day's  rainfall  exceeded 
3  ins. 

To  sum  up :  Since  the  Pekin  plant  handled 
successfully  a  storm  of  over  4  ins.  in  July. 
1909;   also' a  rainfall  for  the  month  of  .\pril, 
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1909,  of  1:2  ins. ;  and  since  the  Coal  Creek 
plant  handled  satisfactorily  a  rainfall  of  6.1 
ins.  for  July.  1!)09.  and  6.8  ins.  for  .May,  1910, 
all  the  e.xperience  so  far  available  seems  to 
show  that  for  this  region  a  pumping  capacity 
sufficient  to  remove  V*  in.  in  depth  in  24  hours 
is  sufficient. 

TYPES    OF    PUMPING    MACHINERY. 

Since  pumps  are  to  be  depended  upon  to 
remove  promptly  surplus  water,  whose  pres- 
ence may  endanger  a  whole  crop,  it  is  of  the 
utmost  importance  that  the  pumping  plant  be 
able  to  work  with  certainty  and  reliability 
whenever  needed. 

i'he  annual  cost  of  a  pumping  plant  is  made 
up  of  three  main  items:  (1)  The  charge  for 
interest  on  the  original  cost  of  the  plant  and 
for  depreciation:  (2)  the  cost  of  fuel;  and 
(3)  the  cost  of  labor.  Certain  general  prin- 
ciples concerning  the  mutual  relations  of  these 
different  items  must  be  understood  before 
taking  up  the  comparison  of  the  different 
types  of  machinery  available  for  pumping. 

The  interest  upon  the  original  cost  of  the 
plant  goes  on  every  year  whether  the  plant  is 
operated  much  or  little.  Depreciation  also 
takes  place  whether  the  plant  is  operated  or 
not,  and  for  such  installations  as  are  under 
discussion  it  prolialily  does  not  depend  much 
upon  the  lengtli  of  time  the  plants  are  in  oper- 
ation each  year.  What  amount  to  allow  for 
depreciation  is  a  difficult  matter  to  decide. 
The  length  of  time  before  such  machinery  will 
wear  out  depends  chiefly  upon  the  original 
i|uahty  of  the  installation  and  the  care  that  is 
taken  of  it  afterwards.  We  can  not,  in  gen- 
eral, assume  that  such  machinery  will  last 
more  than  20  or  2,'>  years.  Much  of  it  will 
be  discarded  sooner,  either  because  it  is  out- 
grown or  worn  out.  With  proper  care  it  is 
probable  that  such  machinery  may  be  made  to 
endure  twice  as  long  as  it  will  last  if  it  is 
carelessly  treated.  It  is  customary  to  include 
with  depreciation  an  item  for  repairs.  This 
should  be  very  small  during  the  first  few  years 
of  the  life  of  a  well-constructed  plant,  but 
will  grow  larger  as  the  plant  becomes  older. 

The  cost  of  fuel  per  year  depends  to  a 
considerable  e.xtent  upon  the  kind  of  machin- 
ery used  and  also  upon  the  amount  of  time 
the  plant  is  run.  Whenever  a  steam  plant 
starts  there  is  a  certain  consumption  of  fuel  in 
preparation  before  starting,  and  likewise  a 
similar  loss  at^r  stopping.  Hence,  since  the 
operation  of  a  pumping  plant  is  very  intermit- 
tent, the  fuel  consumption  is  not  strictly  pro- 
portionate to  the  time  run.  The  amount  of 
fuel  used  also  depends  largely  upon  the  skill 
of  the  fireman.  An  unskillful  man  may  easily 
use  2.J  per  cent  more  fuel  than  is  really  neces- 
>ary.  Different  types  of  equipment  require 
different  amounts  of  fuel  to  produce  the  same 
result;  that  is,  some  types  are  more  economical 
of  fuel  than  others.  The  cost  of  the  labor  at 
the  pumping  plant  depends  upon  the  class 
employed  and  the  lengtli  of  time  it  is  required. 

In  general,  in  a  given  location,  that  type 
of  pumping  plant  will  be  best  which  requires 
the  least  annua!  cost,  including  all  the  ele- 
ments enumerated  above.  To  a  certain  extent, 
var'ations  in  these  different  elements  tend  to 
offset  each  other.  For  example,  a  highly  ef- 
ficient plant  from  the  point  of  view  of  fuel 
economy  is  complicated  and  expensive,  and 
hence  will  have  a  relatively  high  charge  for 
interest  and  depreciation.  Likewise,  it  will 
require  skillful  and  high-priced  attendance, 
but  may.  on  the  other  hand,  in  a  large  plant, 
require  fewer  men.  If  cheap  labor  is  em- 
ployed, the  coal  and  repair  bills  will  be  in- 
creased and  the  deterioration  of  the  plant  will 
be  more  rapid.  The  advantage  of  fuel  econ- 
omy is  relatively  more  important  in  locations 
where  fuel  is  especially  high  and  in  a  large 
plant  than  in  a  small  one,  but  in  any  plant  it 
diminishes  in  importance  as  the  time  of  run- 
ning per  year  decreases  or  becomes  much  in- 
terrupted. 

The  above  principles  have  long  been  re- 
garded as  fundamental  in  the  science  of  me- 
chanical engineering  design.  Applying  them  to 
drainage  pumping,  since  the  work  will  usually 
be  confined  to  a.  small  portion  of  the  year, 
fsince  the  labor  available  will  be  cheap  and  un- 


skilled, and  the  other  conditions  not  favorable 
tor  careful  preservative  care  of  the  plant,  the 
tundamental  requirements  in  a  drainage  pump- 
ing_ plant  are  reliability  and  simplicity. 

A.'i)i(i  of  Pitrnf  —  lhe  centrifugal  pump  is 
the  kind  most  often  used  lor  drainage.  It  is 
simple,  has  no  valves,  and  can  be  obtained 
m  all  sizes.  Its  disadvantages  are  that  it 
must  be  primed  in  starting,  it  can  operate 
-satisfactorily  under  a  particular  set  of  condi- 
tions only  within  a  narrow  range  of  speed,  and 
Its  efficiency  when  operating  under  practical 
conditions  is  not  high.  In  order  to  work  eco- 
nomically, the  speed  must  be  varied  as  the  head 
under  which  it  opcr.ates  changes.  The  size  of 
a  centrifugal  pump  is  usually  given  as  the 
diameter  of  the  suction  or  discharge  opening— 
that  is,  a  24-in.  pump  is  one  having  suction 
and  discharge  pipes  21  ins.  in  <liameter.  .Most 
large  pumps  are  made  with  a  horizontal  shaft 
and  are  called  horizontal  pumps.  When  larger 
than  24  ins.,  they  frequently  have  a  double  suc- 
tion—that is,  water  entering  at  the  center  on 
both  sides  of  the  impeller.  This  has  the  ad- 
vant.-igc  of  balancing  the  side  thrust  on  the 
impeller  and  .shaft.  Without  this  arrangement 
some  automatic  balancing  device  must  be  used 
in  connection  with  the  impeller  and  a  collar 
thrust  bearing  on  the  shaft. 

The  capacity  of  a  pump  is  usually  reckoned 
by  assuming  the  water  to  have  a  velocity  of 
10  ft.  a  second  through  the  suction  and  dis- 
charge openings  of  the  pump.  While  it  is  pos- 
sible to  obtain  this  discharge  by  using  sufficient 
|)ower  and  speed,  as  the  pumps  are  usually 
operated  in  practice  the  discharge  is  consid- 
erably—often 20  per  cent— less  than  the 
theoretical  rating.  In  this  respect  a  centrif- 
ugal pump  differs  greatly  from  engines  and 
boilers.  An  engine  or  boiler  from  any  reput- 
able maker  can,  in  an  emergency,  be  made  to 
do  2')  per  cent  more  than  its  rated  output — that 
is,  it  is  said  to  have  an  overload  capacity  of 
2-5  per  cent.  On  the  contrary,  the  rated  capac- 
ity of  a  centrifugal  pump  is  just  about  the 
limit  to  which  it  can  be  pushed  and  it  has 
no  overload  capacity,  but  usually  operates  at  a 
lower  figure. 

Rotary  displacement  pumps  and  plunger 
pumps  have  been  occasionally  used  for  pump- 
ing <lr;iinage  water,  but  are  well  adapted  to 
this  use.  They  may  have  a  very  high  me- 
chanical efficiency,  but  their  cost  more  than 
offsets  this  advantage.  Scoop  wheels  have 
been  extensively  used  in  l-'ngland  and  Hol- 
land, and  to  some  e.xtent  in  this  country  in 
Louisiana.  They  may  be  made  to  have  a 
higher  efficiency  than  centrifugal  pumps,  es- 
pecially for  very  low  lifts,  but  they  are  not  so 
w'ell  adapted  for  a  location  where  the  head  is 
subject  to  wide  tluctualions. 

Sources  of  Power. — Steam  is  the  source  of 
power  best  for  general  use.  In  Illinois  soft 
coal  is  abundant  and  cheap  for  fuel,  though 
in  some  places  crude  oil  or  natural  gas  may 
be  found  more  available.  A  suction  gas  pro- 
ducer with  a  gas  engine  has  been  tried,  but 
such  a.  plant  retiuires  hard  coal  or  coke  for 
fuel,  which  greatly  increases  the  expense. 
Furthermore,  such  a  type  of  plant  is  not 
adapted  to  intermittent  working.  Electricity 
is  by  far  the  most  convenient  source  of  power 
where  it  is  available,  but  in  general  it  will 
be  considerably  more  expensive  than  using 
coal  to  produce  steam.  Its  convenience  may 
perhaps  offset  its  cost,  especially  for  a  small 
plant. 

Return  tubular,  marine,  locomotive  type,  and 
water-tube  boilers  have  all  been  used.  For  a 
small  plant  the  locomotive  type  or  the  simple 
return  tubular  boiler  is  simplest  and  cheap- 
est. For  plants  of  over  200  h.  p.  water-tube 
boilers  have  decided  advantages,  though  they 
may  cost  somewhat  more  than  the  simpler  lire- 
tube  boilers.  The  boilers  of  all  large  plants 
should  be  kept  constantly  insured  by  some 
reliable  boiler-insurance  company. 

Kind  of  Engine. — Either  vertical  or  hori- 
zontal engines  may  be  used.  When  possible, 
it  is  best  to  have  the  pump  directly  connected 
to  the  engine.  This  is  usually  not  feasible  for 
a  pump  smaller  than  the  24-in.  size,  because 
such  a  pump  would  require  too  high  a  speed 
of  the  engine.  In  this  case  the  pump  must  be 
driven  bv  a  belt  or  a  rope.     The  engine  should 


be  condensing  and.  if  large,  should  be  com- 
pound. .X  high-speed  automatic  engine  is  more 
difficult  to  operate  with  inexperienced  labor 
than  a  slow-speed  engine,  but  it  has  the  ad- 
vantage of  being  smaller  and  lighter  for  the 
same  power  than  the  slow-speed  engine  of  the 
Corliss  or  some  similar  type.  In  general,  how- 
ever, the  high-speed  engine  is  not  as  econom- 
ical of  steam  as  the  slow-speed  type.  Ttie  en- 
gine should  be  provided  with  a  governor  able 
to  keep  it  from  racing  if  the  entire  load  is 
.^uddenly  removed.  The  engine  should  Ik;  ad- 
justable for  a  considerable  range  of  speed, 
should  be  able  to  carry  a  considerable  over- 
load, and  should  work  as  economically  as  pos- 
sible through  a  wide  range  of  load.  .As  will 
be  explained  more  fully  below,  it  is  especially 
desirable  that  an  engine  for  this  work  should 
be  capable  of   very   flexible  operation. 

.■luxiliiiries. — The  plant  will  require  the  usual 
auxiliaries.  .\  surface  condenser  will  fur- 
nish pure  feed  water,  but  some  form  of  jet 
condenser  is  simpler  and  cheaper.  For  prim- 
ing the  pumps  a  steam  ejector  is  the  simplest 
arrangement,  though  an  air  pump  may  be  used. 
Separators  and  traps,  filters,  and  heaters 
should  be  used  as  nee<led  for  safe  and  eco- 
nomical operation.  Piping  and  boilers  should 
be  well  covered  to  reduce  as  much  as  possible 
the  amount  of  radiation  and  condensation  of 
steam.  In  large  plants  boilers,  engines,  and 
pumps  should  all  be  divided  into  two  or  more 
equal-sized  units,  so  arranged  that  they  can, 
when  necessary,  be  operated  independently, 
and  the  auxiliaries  should  be  installed  in 
duplicate. 

CALCULATION    OF    THE    SIZF.    OK    PUMPING    PLANT 

To  illustrate  the  method  of  determining  the 
size  of  machinery  to  be  installed  in  a  pump- 
ing plant,  the  calculation  will  be  made  for  a 
district  of  10.000  acres.  To  remove  a  depth 
of  water  of  V*  in.  over  the  whole  district  in 
24  hours  will  require  a  capacity  of  10.5  cu.  ft. 
per  second.  For  such  a  district  it  will  be  best 
to  use  two  separate  pumps,  which  should  be 
identical  in  size.  .-\  lio-in,  pump  will  be  rated 
at  about  49  cu.  ft.  per  second;  a  32-in.  pump 
at  about  -M  cu.  ft.  per  second;  and  a  86-in. 
pump  at  about  71  cu.  ft.  per  second.  In  this 
case  it  would  be  best  to  use  two  ■32-in.  pumps, 
which  would  seem  to  have  a  slight  margin  of 
excess  capacity.  However,  since  pumps  of  this 
style  so  frequently  fail  to  have  the  capacitv 
assumed,  they  .should  be  taken  only  under 
the  guaranty  of  the  manufacturer,  and  subject 
to  a  thorough  test  after  they  are  installed. 
The  pumps  will  need  to  be  run  at  about  20(i 
revolutions  per  minute  and  hence  may.  be 
directly  connected  to  two  separate  engines. 

.Assume  that  the  difference  between  \lie 
river-surface  level  outside  the  district  and  the 
desired  ground-water  level  within  the  district 
will  vary  frt)m  a  possible  maximum  of  20  ft. 
during  spring  floods  to  nothing  in  the  late 
summer.  The  machinery  must  have  sufficient 
power  to  pump  against  the  highest  head,  al- 
though much  of  the  time  it  will  run  against 
a  lower  head.  This  advantage  so  far  as  the 
efficiency  of  the  machinery  is  concerned,  be- 
cause every  engine  runs  most  efficiently  at 
about  its  rated  capacity,  and  if  it  is  either 
overloaded  or  underloaded  its  efficiencv  is  re- 
duced. The  actual  head  against  which  the 
pumps  must  force  the  water,  sometimes  called 
the  dynamic  head  or  the  hydraulic  head,  is 
always  greater  than  the  difference  in  water 
level  as  described  above,  which  is  called  the 
static  head.  This  increase  is  due  to  the  fric- 
tion of  the  water  in  the  suction  and  discharge 
pipes  and  the  so-called  velocity  head — that  is. 
the  head  necessary  to  start  the  water  into  mo- 
tion in  the  pipes.  The  friction  in  pipes  carrying 
water  at  a  high  velocity  is  greatly  affected 
by  the  kind  of  pipe  used  and  the  smoothness 
of  the  interior  surface,  and  hence  can  not  be 
predicted  with  certainty.  For  a  velocity  of  8 
ft.  a  second,  the  friction  in  200  ft.  of  48-iii. 
pipe  would  probably  amount  to  2  ft.  of  head, 
and  in  a  24-in.  pipe  to  at  least  0  ft.  of  head.  .\ 
bend  of  90°  adds  probably  a  foot  to  the  fric- 
tion head.  The  velocity  head  amounts  to 
about  1  ft.,  and  if  the  water  passes  around  a 
sharp  edge  in  entering  the  suction  pipe  there 
is   probably   a   loss   of   another   foot   of   head. 
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To  be  sa:fe,  then,  we  should  assume  the  addi- 
tion of  at  least  6  ft.  to  the  static  head  to  give 
the  head  on  the  pump.  Another  small  amount 
might  be  added  to  the  lift,  on  account  of  the 
lowering  of  the  water  level  in  the  supply  ditch 
when  the  pumps  are  being  operated.  But  it  is 
probably  better  to  ignore  this  last  addition  and 
assume  that  during  the  short  time  when  the 
river  is  at  maximum  flood  stage  the  water 
level  in  the  district  will  not  be  pumped  quite 
to  its  normal  level  rather  than  to  provide  extra 
capacity  for  the  very  short  and  infrequent 
periods   of   maximum   river   floods. 

Wfth  a  total  head  of  26  ft.  the  hydraulic 
horsepower  is  calculated  by  multiplying  to- 
gether the  hft — '2C  ft. — the  number  of  cubic 
feet  of  water  per  second — 105 — the  weight  of 
1  cu.  ft.  of  water — 62Jj  lbs. — and  dividing  by 
550.  In  this  case  the  result  is  310.  The  power 
required  of  the  engine  will  be  greater  than 
this  amount,  depending  upon  the  efficiency  of 
the  pumps,  which  for  these  conditions  should 
be  at  least  60  or  70  per  cent.  For  this  case 
probably  manufacturers  would  be  willing  to 
guarantee  an  efficiency  under  test  of  70  per 
cent.  Accordingly  the  maximum  brake  horse- 
power required  of  the  engines  would  be  440. 
Engines  suitable  for  this  work  should  be  able 
to  carry  continuously  an  overload  of  25  per 
cent  without  an  increase  of  speed  and  without 
a  great  loss  in  steam  economy;  hence,  if  440 
h.  p.  puts  this  overload  on  the  engines,  their 
normal  rating  would  be  350  brake  horsepower. 
They  should  develop  this  power  at  the  speed 
at  which  tlie  pump  has  the  best  efficiency  for  a 
static  lift  of  15  ft.  or  a  dynamic  hft  of  21 
ft.  When  the  pumps  operate  at  the  maxi- 
mum lift,  their  speed  should  be  increased  in 
order  to  maintain  the  discharge  and  the  effi- 
ciency of  the  pumps,  and  the  engines  should  be 
adjustable  and  so  constructed  as  to  run  safely 
at  the  higher  speed.  Since  increasing  the 
speed  of  itself  increases  the  power  developed 
by  the  engines,  this  gives  a  margin  of  safety 
in  the  capacity  of  the  engines.  If  two  separ- 
ate engines  and  pumps  are  used,  each  engine 
should  have  a  brake  horsepower  of  175.  Its 
indicated  horsepower  will  be  from  10  to  20 
per  cent  greater.  An  engine  should  run  fairly 
economically  down  to  three-fourths  of  its 
rating.  These  units,  then,  would  be  econom- 
ical of  fuel  down  to  a  static  lift  of  10  ft.  But 
when  the  lift  falls  below  5  or  6  ft.,  the  steam 
used  by  the  engines  will  be  much  increased  in 
proportion  to  the  useful  work  actually  per- 
forrned  in  lifting  the  water.  This  disadvan- 
tage is  not  very  important,  however,  because 
the  amount  of  water  to  be  lifted  under  such 
conditions  is  small. 

The  boiler  capacity  required  would  depend 
upon  the  particular  engines  used,  upon  the 
number  and  kind  of  auxiliaries,  and  upon  the 
quality  of  coal  to  be  used.  For  a  plant  of  this 
kind,  how^ever,  the  nominal  boiler  horsepower 
should  be  at  least  as  large  as  the  rated  engine 
horsepower.  The  boilers  must  have  a  capacity 
amply  sufficient  to  supply  safely  all  the  steam 
needed  by  the  engines  when  operating  at  their 
maximum  overload.  This  may  be  secured  by 
additional  boilers  or  by  forcing  the  boilers 
when  necessary  through  appliances  for  pro- 
ducing an  artificial  draft.  In  general,  large 
engines  of  the  best  types  require  less  steam 
per  horsepower  than  smaller  ones.  In  a  very 
large  plant  the  nominal  boiler  horsepower  may 
be  less  than  the  engine  horsepower. 

In  designing  such  a  plant  all  the  elements 
must  be  carefully  calculated  to  secure  in  each 
the  necessary  maximum  capacity.  It  is  espe- 
cially needful  that  the  au.xiliaries  be  large 
enough.  A  deficiency  in  some  single  compara- 
tively slight  but  essential  element  may  hinder 
the  operation  of  the  whole  plant.  Durability 
and  reliability  in  workmanship  and  materials 
may  be  secured  to  some  extent  by  specifying 
that  the  boiler. shall  be  capable  of  operating 
at  a  higher  pressure  than  its  regular  working 
pressure,  and  that  the  engines  shall  be  able  to 
run  with  higher  steam  pressures  and  at  higher 
speeds  than  the  normal. 

.■VRRANGEMENT    OF    SUCTION    .^^^D    DISCHARGE 
. .,•.,.  PIPU^G, 

Prot)er  a^-rt'ngement  of  the  suction  and  dis- 
charge pipes  is  very  important  for  the  econom- 


ical and  reliable  operation  of  the  plant.  A 
sketch  plan  of  the  Coal  Creek  drainage  and 
levee  district  pumping  plant,  showing  the  gen- 
eral arrangement  of  the  pumps  and  pipes  with 
regard  to  the  main  ditch  and  the  levee,  is  given 
as  Fig.  1.  The  pipes  should  be  as  direct  and 
straiglit  as  possible.  .MI  bends  should  be  of 
long  radius  and  the  interior  of  the  pipe  should 
be  as  smooth  as  practicable  in  order  that  the 
lost  work  due  to  friction  may  be  small.  Since 
the  head  consumed  in  overcoming  friction 
varies  as  the  square  of  the  velocity,  the  larger 
the  piping  the  less  the  friction  loss.  Where 
the  piping  is  long  this  is  the  more  important. 
The  piping  should  be  made  large  enough  to 
reduce  the  velocity  in  the  pipe  down  to  as 
near  5  ft.  per  second  as  practicable.  All 
changes  in  size  and  direction  of  the  piping 
should  be  gradual,  and  at  no  point  should  the 
water  be  permitted  to  flow  around  a  sharp 
corner. 

The  suction  pit  should  be  carried  to  a  greater 
depth  than  the  main  canal,  even  though  this 
results  in  some  danger  of  excessive  seepage 
and  of  the  opening  of  springs  or  boils  through 
the  lower  layers  of  soil  from  the  river  when 
the  suction  pit  is  close  to  the  river  bank. 
This  has  been  a  frequent  source  of  difficulty 
in  pumping  plants,  and  on  this  account  the 
pipes  to  and  from  the  pumps  should  be  made 
longer  than  would  otherwise  be  necessary.  In 
the  smaller  plants  the  lower  part  of  the  suc- 
tion pipe  is  usually  vertical  or  nearly  vertical, 
and  has  above  the  vertical  portion  a  right- 
angle  turn  connecting  to  a  horizontal  piece  of 
pipe  leading  to  the  pump.  Where  this  ar- 
rangement is  used  the  edge  of  the  lower  end 
of  the  pipe  is  made  in  a  horizontal  plane. 
This  end  should  also  be  expanded  so  as  to 
provide  for  a  gradual  contraction  of  the 
stream  of  entering  water.  The  curvature  of 
the  expanded  end  may  be  relatively  abrupt, 
but  should  be  smooth  so  that  the  water  may 
not  flow  swiftly  past  any  sharp  edge  or  angle. 
In  general,  in  contracting  a  stream  there  is 
no  loss  of  head,  even  if  the  reductions  in 
cross  section  are  comparatively  sudden,  so  long 
as  the  surfaces  are  smooth  and  curved  without 
any  sharp  angles.  On  the  other  hand,  in  ex- 
panding the  cross  section  of  a  stream  so  as  to 
reduce  its  velocity,  the  changes  must  be  very 
gradual  or  there  will  be  loss  of  energy  due  to 
the  impact  of  the  rapidly  moving  stream  strik- 
ing against  the  more  slowly  moving  mass  of 
water. 

The  horizontal  edge  of  the  entrance  to  the 
suction  pipe  must  be  at  least  as  low  as  the  low- 
est level  to  which  the  water  is  to  be  reduced 
in  the  main  ditch,  and  below  this  edge  there 
should  be  a  clear  distance  to  the  bottom  of 
the  suction  pit  equal  to  one  or  one  and  a  half 
times  the  diameter  of  the  suction  pipe.  It 
would  be  better  if  the  end  of  the.  pipe  were  a 
foot  lower  than  the  level  mentioned  above. 
If  the  entrance  to  the  suction  pipe  is  ex- 
panded to  such  a  degree  that  the  velocity  of 
the  incoming  water  past  the  edge  of  the 
pipe  is  not  more  than  2  ft.  per  second,  the 
water  level  can  be  drawn  down  to  the  end 
of  the  suction  pipe  without  trouble  from 
sucking  air.  Without  such  expansion,  while 
the  level  of  the  water  is  still  a  considerable 
distance  above  the  end  of  the  pipe,  much  air 
will  be  drawn  into  the  pump,  with  a  conse- 
quent waste  of  power  and  danger  of  stopping 
the  pump.  Neglect  to  provide  ample  water 
way  around  the  entrance  to  the  suction  pipe 
has  been  a  source  of  mnch  annoyance  to  pump- 
ing plants. 

Though  a  suction  pipe  with  a  vertical  por- 
tion at  its  lower  end  is  probably  most  easily 
given  a  rigid  support  in  the  suction  pit,  a  bet- 
ter arrangement  for  a  large  plant  would  be 
to  place  the  suction  pipe  on  a  uniform  slope- 
from  the  pump  to  its  open  lower  end  in  the 
suction  pit.  This  slope 'should  be  flat  enough 
so  that  the  pipe  can  be  supported  rigidly.  The 
suction  pit  should  be  of  concrete  throughout, 
re-enforced  where  necessary,  shaped  so  as  to 
form  a  suitable  gradually  curved  entrance  to 
the  suction  pipe,  and  provided  at  its  outer 
end  with  a  steel  screen  and  with  vertical  ways 
for  inserting  stop  planks.  The  gate  openings 
and  the  screen  openings  should  be  of  such  size 
that  the  velocitv  through  them  under  normal' 


conditions  would  not  be  more  than  1  foot  per 
second.  In  order  that  the  suction  lift  may  be  ' 
kept  low,  the  pump  should  be  set  as  low  as  is 
consistent  with  securing  good  foundations, 
ease  of  installation,  and  safety  after  instal- 
lation. The  suction  pipe  must  be  perfectly 
air-tight  and  strong  enough  not  to  collapse 
under  the  greatest  suction  that  will  be  put 
upon  it. 

The  discharge  pipe  should  be  gradually  ex- 
panded immediately  after  leaving  the  pump  so 
as  to  reduce  the  velocity  to  as  near  5  feet  per 
second  as  seems  practicable.  If  the  velocity 
is  not  lowered  to  this  amount  the  outlet  should 
be  expanded  an  equivalent  amount.  Practice 
is  not  uniform  as  to  the  best  method  of  pre- 
venting water  from  flowing  back  through  the 
pipes  into  the  district  from  the  river  when  the 
pumps  are  not  operating.  Some  prefer  to 
carry  the  discharge  pipe  through  the  levee 
above  high-water  line  and  then  down,  with  its 
end  opening  below  low  water,  so  as  to  secure 
a  water  seal.  This  is  necessary  in  order  that 
the  pipe  may  act  like  a  siphon  and  that  hence 
the  head  on  the  pump  may  be  only  the  differ- 
ence in  level  between  the  water  in  the  canal 
and  the  water  in  the  river.  In  this  case  the 
pipe  must  have  an  opening  of  ample  size  at  the 
highest  point  for  use  in  priming  the  pump. 
This  is  opened  to  prevent  water  flowing  back 
by  siphon  action  when  the  pump  is  stopped 
Others  prefer  to  carry  the  discharge  pipe  from 
the  pump  through  the  levee  on  a  level.  This 
necessitates  the  installation  of  a  gate  valve  in 
the  pipe  ne.xt  the  pump.  If  the  pipe  is  not 
over  2  feet  in  diameter  a  flap  valve  may  be 
used  on  its  outer  end,  but  such  a  valve  is  never 
entirely  reliable  and  certain  in  its  operation. 
\  gate  valve,  if  such  is  used,  must  be  of  a 
slow-closing  type,  as  it  is  very  dangerous  to 
the  plant  to  close  such  a  large  valve  quickly. 
The  outlet  end  of  the  discharge  pipe  must  have 
an  adequate  masonry  protection  against  river 
wash  and  against  undercutting  by  the  pump 
discharge. 

COST    OF    PUMPING. 

The  cost  of  installing  a  pumping  plant  will 
depend  upon  its  size,  location,  the  kinds  of 
machines  adopted,  and  the  market  condition? 
at  the  time,  so  that  it  is  impossible  to  deter- 
mine a  definite  normal  price;  probably  the  en- 
tire plant,  including  pumps,  engines,  and  boil- 
ers, can  be  installed  and  a  suitable  building 
provided  in  most  places  for  not  over  $90  per 
nominal  horsepower.  Under  favorable  circum- 
stances the  cost  may  be  materially  lower.  For 
the  plant  used  as  an  illustration,  above  1  h.  p. 
was  required  for  each  .30  acres.  Hence,  the 
cost  of  the  pumping  plant  complete  should  not 
exceed  $3  per  acre.  With  interest  at  6  per 
cent  and  an  allowance  of  4  per  cent  for  de- 
preciation, the  total  fixed  charges  would 
amount  to  10  per  cent  peranniim  or  30  cts.  per 
acre  of  land  per  year.  This  charge  is,  of 
course,  constant  every  year,  "whether  the  plant 
runs  much  or  little,  or  not  at  all. 

The  annual  cost  of  operation  will  depend 
upon  how  much  water  the  pump  raises  during 
the  year.  Continuing  the  use  of  the  same 
illustration  as  before,  with  liberal  assump- 
tions so  as  to  be  on  the  safe  side,  to  remove 
during  the  year  a  depth  of  1.5  ft.  of  water 
over  the  district  of  10.000  acres  against  an 
average  static  head  of  16  ft.  will  probably  re- 
quire 1.700  tons  of  coal  which,  at  a  cost  of 
$2.50  per  ton,  would  amount  to  $4,250.  One 
man  might  well  be  employed  to  take  care  of 
the  plant  throughout  the  year  at  $100  a  month; 
the  expenditure  for  all  other  labor  probably 
need  not  exceed  $800.  This  would  make  a 
total  of  $2,000  per  year  for  labor.  The  total 
cost  of  operation,  then,  might  approxim.ate 
$6,250  or  about  60  cts.  per  acre,  which  with  the 
charge  of  interest  and  depreciation  would  make 
the  total  annual  charge  90  cts.  per  acre.  This 
is  a  liberal  estimate  and  in  dry  years  would  he 
much  reduced. 


A  further  loan  of  $6,000,000  is  to  be  grant 
ed  to  the  Flarbor  Commissioners  of  Montreal. 
Que.,  to  enable  the  Commission  to  complete 
the  terminal  facilities  according  to  plans  al- 
ready apprOA'ed  by  the-  Government.  The 
plans  for  the  harbor  livork  .call  for'  a  total 
expenditure  of  nearly  $2,000,000.  } 
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Statistical  Summary  of  the  U.  S.  Rec- 
lamation Service  Work. 

The  following  general  summary  of  expendi- 
tures and  progress  in  the  work  of  the  U.  S. 
Reclamation  Service  was  given  in  the  reports 
of  the  Secretary  of  the  Interior  for  the  year 
ending  June  30,  1911. 

The  act  of  Congress  approved  June  17.  1!)02, 
known  as  the  "reclamation  act,"'  set  apart  as  a 
fund  for  the  reclamation  of  arid  lands  all 
moneys  received  from  the  sale  of  public  lands  in 
certain  of  the  Western  states  and  territories, 
excepting  the  5  per  cent  of  the  proceeds  of 
such  sales  set  aside  by  law  for  educational 
and  other  purposes.  The  actual  receipts  from 
this  source  to  June  30,  1910,  were  $6r),.584,801, 
and  the  estimated  total  receipts  to  June  30, 
1,011.  including  $213,998,  from  sale  of  town- 
site  lots,  are  $71,717,990.  ,  The  net  investment 
of  this  fund  in  reclamation  works  on  June 
30.   1911.  amounted   to  $60,940.83-1. 

The  act  requires  the  Secretary  of  the  In- 
terior to  determine  and  return  to  the  recla- 
mation fund  the  estimated  cost  of  construc- 
tion, and  entrymen  and  private  landowners 
receiving  water  from  reclamation  projects  are 
therefore  required  to  contribute  their  propor- 
tion of  the  cost'  of  construction,  operation,  and 
maintenance  of  the  project  wherein  their  lands 
are  situated.  The  cash  receipts  from  this 
source  to  June  30,  1911,  were: 

Water-right  building  charges $1,533,175.6:'. 

Water-right    operation    and    mainte- 
nance charges  517,393.55 


Total    $2,050,569.48 

In  addition,  sales  of  water  to  towns  and 
cities,  leases  of  power  developed  in  projects, 
rentals  for  irrigating  water,  miscellaneous 
services  and  sales,  etc..  have  produced  an  ad- 
ditional revenue  of  $3,288,719,  which,  under 
the  respective  laws  authorizing  these  trans- 
actions, is  credited  as  a  reduction  of  the  cost 


of  the  projcct.>  from   whence  the  receipts  are 
derived. 

•  "^°  ,?*^"\  Pi'oit-cts  have  been  undertaken 
siiice  March  4,  I'.Hm,  but  prior  to  that  date  32 
primary  projects  had  been  undertaken,  the 
net  investment  in  which  on  lune  .'In  I'm 
amounted  to  $.M»,;i89,158,  as  is'  shown  'in  ihe 
following   table: 

\ ri-.>n,?,*:''*1;''u '  P^J'^'^'  Investment. 

vrw^      >-•>,"    ''"■"' »  9,164.437.50 

Arizona-CalUornia- 

Colorado   Kiver   43.659.73 

luma 4  Tif\K)i  '1 

SSIS'?^  '^■•'^'"' ■'■■■■'  ^^^^ 

Grand   X'.iUev gj  ggj  -j 

,,'^'"co"ip^hgr5  :::';:::::  4,509;697:63 

Idaho: 

?,<?'se   i 4,515,525.06 

Alinidok.a    .         3  ^.jj  ojg  57 

Kansas:  Garden  City '.'..['.'.'.'.'.'.       '38o!o30.09 

Montana: 

"""'l?y    853,472.76 

MilK    Kiver    911,487.99 

bun  River   7S8,49:!.35 

Lower  1  ellowstone   2  9'"'  44''  00 

Xebriiska- Wyoming:     Korth  Platte.  5;i3oi96.5'.75 

Nevada:     Truckee-Carson  4,103.346.71 

New  Mexico; 

Carlsbad     : 571,181.37 

rlondo    349  212  20 

New  Mexico-Texas:     Rio  Grande..".  290i746.'75 

North  Dakota: 

Missouri    River   pumping 845.474.73 

Oklahoma:     Cimarron    8  873  17 

Oregon: 

Central  Oregon  40  416  67 

Umatilla     ],206!391.31 

Oregon-California:  KlamaUi    1.812  476  07 

South  Dakota:     Bellefourche 2,683.345.04 

Ltah:     Strawberry  Valley 1214,41190 

Washington:  v. 

Okanogan     539,866.49 

lakima     ■••... 4,905,181.83 

Wyoming:     Shoshone   3,580,249.28 

Total $59,989,158.46 

In  addition,  there  had  been  invested  in 
secondary  projects,  June  ,30,  1911,  $586,988: 
in  town-site  development,  $12,997;  in  Indian 
irrigation  (reimbursable),  $317,.392;  and  for 
general  expenses,  $.34,297,  making  a  grand  to- 
tal  of  $60,940,834.     In   view  of^hc  immense 


areas  of  land  included,  the  magnitude  and 
expense  of  the  engineering  work  necessary  to 
provide  for  their  reclamation,  and  of  the  im- 
portance to  the  waiting  settler  and  land-own- 
er that  water  be  applied  to  the  land  and  recla- 
mation effected  as  soon  as  possible,  the  efforts 
of  the  Department  have  been  directed  to- 
ward the  completion  of  projects  already  un- 
dertaken, rather  than  the  search  for  or  un- 
dertaking of  new  projects.  The  following 
table  contains  a  summary  of  the  results  of 
the  reclamation  work  from  June  30,  1902,  to 
June  30,  1911: 

SU.MMARY  OF  RESULTS  OF  RECL.\MATION 
WORK.  JUNE  30,  1902,  TO  JUNE  30.  1911. 

Material  excavated,  cu.  yds 77.148,712 

Class  1.  cu,  .vds 67,658,616 

Class  2.  cu.  yds 5,136,331 

Class  3.  cu.  yds 4,353.765 

Volume  of  storage  dams,  cu.  yds 7,192,787 

Volume  of  dykes,  eu.  yds 3,338,532 

Available  reserVoIr  capacity,  acre  ft...   4,747,770 

Number   of   tunnels : 68 

AggreBalc  length  of  tunnels,  ft 101,365 

Canals    carrying    less    than    50    second- 
feet,   miles    4,341 

Canals  carrying  from  50  to  300  second- 
feet,    miles    942 

Canals  carrying  from  300  to  800  second- 
feet,    miles    387 

Canals  carrying  more  than  800  second- 
feet,    miles    591 

Canal  structures  costing  less  than  J500  22,226 
Canal    structures    costing   from    $500    to 

$2,000     847 

Canal  structures  costing  over  $2,000 629 

Nnmber  of  bridges  2,223 

Aggregate  length  of  bridges,  feet 47,310 

Riprap,   cu.    yds 336.056 

Paving,  sq.   yds 344,891 

Cement   used,   bbls 1,245,827 

Concrete,   cu.   i:ds 1,066.310 

Roads,  miles   570 

Telephone  lines,   miles   , 1,694 

Telephones  in  use 724 

Buildings  erected   548 

Offices     65 

Residences    258 

Barns   and   storehouses 225 

Area  of  lands  for  which  water  can  be 

supplied,  acres  1,025,609 

Acreage  included  In  proiects  now  under 
way    3,101,450 


Report  of  the  Annual  Meeting  of  the 
American  Society  of  Engineer- 
ing Contractors. 

'OuiUiiiuted  by  J.  R.  Wenilinger.  Secretary.) 
The  third  annual  meeting  of  the  American 
Society  of  Engineering  Contractors  was  held 
in  New  York  City  Jan.  9,  1912.  In  the  fore- 
noon, members  of  the  society  visited,  in  a 
body,  the  new  Grand  Central  terminal,  at  the 
invitation  of  Mr.  W.  L.  Morse,  terminal  en- 
gineer of  the  New  York  Central  &  Hudson 
River  R.  R.  Co.  They  were  escorted  by  Mr. 
E.  D.  Sabine,  first  assistant  terminal  engineer; 
.Mr.  \V.  C.  Goddard,  terminal  architect's  en- 
gineer, and  their  assistants.  It  is  needless  to 
say  that  great  interest  was  evinced  by  the 
members  who  were  fortunate  enough  to  view 
the  remarkable  work  accomplished  and  still 
going  on,  which  work  will  result  in  probably 
the  greatest  railroad  terminal  in  the  world. 
Particular  interest  was  manifested  in  the  meth- 
od of  coating  all  the  steel  columns,  beams,  etc., 
in  the  lower  level  with  cement.  The  mortar 
which  is  applied  directly  through  the  "Cement 
Gun"  by  the  agency  of  a  blast  of  compressed 
air. 

At  the  afternoon  session,  which  was  devoted 
to  a  business  meeting,  the  address  of  the  re- 
tiring president  of  the  society,  W.  R.  Harris, 
was  read.  Mr.  Harris  who,  for  nearly  one 
year,  has  been  located  in  the  Canadian  North- 
west at  Regina  and  Saskatoon,  Sask.,  was  un- 
able to  be  present.  He  stated  that  even  in 
those  distant  provinces  much  interest  is 
eviiiced  regarding  the  work  undertaken  by  this 
society,  which  is  about  to  be  manifested  by 
I  the  organization  of  branches. 

We  read  and  hear  much  these  days  relative 
j  to_  workmen's  compensation  for  injuries  sus-. 
■  tained.  Undoubtedly,  many  superficial  ob- 
I  servers  sbow  little  interest  in  this  question  un- 
less  directly  affected     in    legislation     of    this 


character  with  the  result  that  many  laws  have 
been  passed  which,  if  enforced,  will  be  bound 
to  affect  seriously  contractors  and.  ultimately, 
the  public.  It  goes  without  saying  that  even- 
added  expense  saddled  on  the  contractor 
through  such  laws  are  not  going  to  be  as- 
sumed by  him,  but  must  be  paid  by  the  owner, 
whether  he  be  an  individual  or  the  public. 
This  is  simply  a  business  proposition. 

Mr.  Harris  related  that  during  the  last  ses- 
sion of  the  local  parliament  in  Saskatchewan 
a  law  was  passed  whereby  all  workmen  except 
farm  laborers  are  entitled  to  compensation  for 
injuries,  whether  sustained  through  careless- 
ness or  not.  This  is  class  legislation  of  the 
worst  kind,  because  the  farmer,  who  employs 
the  larger  part  of  his  force  only  a  short  time 
each  year,  is  not  affected,  while  the  manufac- 
turer and  the  contractor  are  liable.  Further- 
more, the  law  is  unfair  in  its  effect  on  the 
bids  of  various  contractors.  The  man  w-ho 
is  responsible  and,  therefore,  is  able  to  obtain 
liability  insurance  must  pay  the  liigher  prem- 
iums caused  by  this  act  and,  necessarily,  must 
include  such  cost  in  his  bid.  On  the  other 
hand,  the  contractor  who.  because  he  is  not 
financially  responsible,  or  for  some  other  rea- 
son, does  not  secure  such  insurance,  would 
not  have  to  figure  on  such  an  additional  ex- 
pense and  is  thereby  able  to  reduce  his  bid 
accordingly. 

The  remedy  is  an  organization  like  this  so- 
ciety which,  when  necessary,  will  oppose  reck- 
less legislation  and  insure  that,  if  general 
compensation  statutes  of  this  kind  are  deemed 
necessary,  each  man  who  employs  labor  shall 
be  affected  equally. 

A  point  of  interest  to  all  engineers  who 
have  to  specify  tests  for  cement  is  one  brought 
out  by  Mr.  Harris.  He  stated  that,  under  the 
present  specifications,  tests  required  for  ce- 
ment fail  tr  provide  fJie  safeguards  antici- 
pated.    Fo-  insUnce,  while  the  usual  method 


of  taking  one  barrel  in  every  ten  of  a  ship- 
ment as  a  sample  of  the  material,  the  method 
of  mixing  the  samples  is  not  satisfactory.  It 
is  provided  that,  to  determine  the  characteris- 
tics of  a  shipment,  the  individual  samples  may 
be  mixed  and  the  average  tested.  This  may 
not  be  objectionable  where  the  cement  is  used 
in  massive  concrete  subject  to  compression 
only.  In  reinforced  concrete,  however,,  be- 
cause comparatively  thin  members  are  used, 
this  method  should  not  be  allowed. 

The  reasons  given  by  Mr.  Harris  for  his 
position  are  as  follows:  It  is  acknowledged 
that  80  per  cent  good  cement  will  carry  20 
per  cent  poor  cement.  If  the  average  sample 
of  a  shipment  shows  only  20  per  cent  bad  ma- 
terial it  is,  according  to  standard  specifica- 
tions, allowable.  However,  the  mixing  which 
is  done  with  the  s.amples  is,  of  course,  not  re- 
peated with  the  bags  of  cement  since  it  would 
be  impracticable  to  take  a  carload  shipment, 
mix  it  and  remeasure  it  to  secure  the  proper 
proportion. 

The  result  is  that  where  mixing  up  a  batch 
of  concrete,  the  sacks  used  may  contain  as 
rnuch  as  .50  per  cent  bad  cement,"  and  just  as 
likely  as  not  this  concrete  may  be  placed  in 
a  portion  of  the  structure  where  only  the  best 
material  should  be  used.  Again  a  shipment 
of  cement  may  contain  the  products  of  differ- 
ent mills,  cement  which  may  be  different  in 
regard  to  setting  time,  fineness,  etc.  It  is  bad 
practice  to  use  two  brands  of  cement  in  the 
same  concrete  mixture,  but  if  the  products  of 
several  mills  are  placed  in  sacks  of  a  com- 
mon brand,  it  is  impossible  to  tell  by  looking 
at  the  sack  whether  the  contents  of  a  car 
would  run  uniform  or  not,  except  bv  individ- 
ual tests. 

This  question  is  of  much  importance  to 
architects,  engineers,  contractors  and  manu- 
facturers of  cement  or  cement  products.  Mr. 
Harris  recor;ii«nded  concerted  action  bv  this 
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society  with  other  technical  societies  to  elimi- 
nate the  foregoing  defects  of  the  present  spec- 
ifications. 

.\fter  Mr.  Harris,  address  was  read,  the  re- 
sult of  the  election  of  officers  was  declared. 
The  following  officers  were  elected:  President. 
Major  C.  E.  Gillette,  of  Philadelphia,  Pa.; 
first  vice-president,  H.  J.  Cole,  of  New  York. 
N.  Y. :  second  vice-president.  Jolm  Marshall, 
of  Regina,  Sask.,  Can.  Directors —  W.  B. 
Banford,  of  Belmar.  N.  J.;  Carl  Weber,  of 
Lns  Angeles,  Cal.  ;  C.  A.  Mees,  of  Charlotte, 
N.  C. 

President  Gillette  then  assumed  the  chair 
and  after  some  introductory  remarks  he 
called  for  a  report  of  the  treasurer,  which 
was  presented.  This  was  followed  by  a  re- 
port of  the  secretary,  in  which  he  outlined  the 
work  accomplished  by  the  society  during  the 
past  year.  Among  other  things,  the  secretary 
stated  that  130  new  members  had  been  added 
to  the  rolls  of  the  society  during  1911,  an  in- 
crease of  20  per  cent  of  the  active  member- 
ship. 

This  was  followed  by  discussions  relative  to 
various  features  of  the  work  to  be  done  by 
the  society,  among  which  is  the  gathering  of 
cost  data.  Mr.  Shannon  of  Jersey  City,  and 
Mr.  Bosch  of  Harrisburgh,  both  contractors, 
stated  tliat,  in  their  opinion,  it  could  not  be 
expected  that  contractors,  generally,  would 
care  to  divulge  their  cost  since  they  usually 
consider  this  information  as  their  personal 
property,  or  what  may  be  called  their  trade 
secrets.  Mr.  Frank  B.  Gilbreth,  the  well- 
known  contractor,  however  took  the  view  that 
contractors  are  bound  to  benefit  from  inter- 
change of  ideas  and  publication  of  costs.  He 
stated  that  if  many  of  the  contractors  who  bid 
on  construction  work,  only  knew  more  about 
costs  there  would  be  less  ruinous  bidding  than 
there  is  at  the  present  time.  It  has  been  the 
experience  of  large  manufacturers  that  they 
have  benefited  from  the  publication  of  their 
costs  in  full  detail,  by  the  fact  that  competi- 
tors could  see  for  themselves  that  the  margin 
of  profit  was  not  so  larse  as  to  allow  great 
risk  to  be  taken.  It  was  agreed,  however, 
that  cost  data  of  itself  has  not  much  value 
unless  together  with  it  is  given  full  details  of 
the  method  of  doing  the  work,  the  character 
of  labor,  hours  of  work  and  an  explanation 
of  all  conditions  that  would  affect  the  cost. 

.A.t  the  evening  meeting  the  elected  president. 
Major  C.  E.  Gillette,  delivered  an  interesting 
address  in  which  he  pointed  out  that  the  so- 
ciety, although  it  is  an  association  of  con- 
tractors and  engineers,  is,  primarily,  organ- 
ized to  do  something  for  the  public  good. 
Major  Gillette  also  pointed  out  that,  whereas 
every  class  of  labor  or  industry  is  organized, 
contractors  alone  are  not.  He  stated  that 
this  society  should  take  steps  to  point  out  and 
eliminate  waste  in  large  works,  waste  which 
is  often  due  to  errors  in  design.  Very  few- 
designs  are  made  from  the  point  of  view  of 
final  cost,  and  in  that  respect  much  benefit 
should  result  from  co-operation  and  inter- 
change of  ideas  between  engineers  and  con- 
tractors. Another  feature  in  contracting  work, 
which  causes  the  contractors  great  loss,  and 
which,  ultimately,  affects  the  public,  is  unrea- 
sonable inspection.  This  requires  attention, 
because  unfair  inspection  has  been  the  cause 
of  much  trouble  in  contract  work.  Tlie  Unit- 
ed States  government,  particularly,  suffers 
from  that  trouble,  and  it  is  doubtless  the  rea- 
son why  it  must  pay  much  more  for  structures 
of  any  kind  than  private  individuals  or  corpor- 
ations. 

Major  Gillette  recommended  that  the  so- 
ciety use  its  best  efforts  to  write  on  the  statute 
books  of  at  least  one  state,  a  good,  complete 
real  law  that  will  require  fairness,  and  the 
avoidance  of  favoritism  and  graft  in  public, 
government,  state  and  municipal  contracts.  By 
doing  that  one  thing,  the  society  will  have 
justified  its  existence  over  and  over  again. 
Of  course,  it  is  appreciated  that  it  is  not 
possible  to  legislate  honesty  into  public  offi- 
cials, but,  at  least,  a  valid  and  comprehensive 
law  of  this  kind,  backed  by  the  active  influ- 
ence of  a  large  organization,  will  doubtless 
serve  to  make  the  way  of  the  transgressor 
much  harder  than  it  is  at  the  present  time. 


The  next  point  that  the  speaker  referred  to 
was  the  question  of  practical  specifications. 
Only  too  often  specifications  are  written  that 
woudl  require  a  miracle  to  carry  out,  in  fact, 
they  are  an  absolute  impossibility;  yet  con- 
tractors are  constantly  asked  to  bid  on  such 
specifications  and  they  must  do  it,  if  they  want 
work.  The  result  is  that  no  end  of  trouble  is 
experienced.  Ultimately  the  cost  must  be 
shouldered  by  the  public,  who  is  powerless  to 
prevent  it.  Therefore,  it  behooves  an  organi- 
zation like  this  society  to  avail  itself  of  the 
unexcelled  opportunity  that  is  now  available 
to  accomplish  something  of  lasting  benefit  not 
only  to  contractors,  but  also  to  the  public. 

The  remainder  of  the  evening  was  devoted 
to  a  talk  by  Mr.  J.  R.  Wemlinger,  on  "Meth- 
ods and  Costs- of  Drivmg  and  Pulling  Steel 
Sheet  Piling."  This  was  illustrated  by  means 
of  lantern  slides  showing  all  known  methods 
of  installing  sheet  piling  of  all  kinds  in  Unit- 
ed States  and   foreign  countries. 


Civil    Engineering    Society    Meetings. 

Maine  Society  of  Civil  Engineers. — Franli  K. 
Press.N',  .viigiista.  Sec'>'.  Annual  meeting  at 
Leuiston.  Fel:i.  7. 

Connecticut  Society  of  Civil    Engineers. — J.   F. 

.7acl\son.  New  Haven.  Sec'y.    Annual  meeting  at 
New   Haven,  Felx   12-14. 

Engineering  Society  of  Wisconsin. — John  C. 
White.  Maduson,  Sec'\'.  Annual  meeting  at 
Madison.    Feb.    14-16. 

Indiana  Sanitary  and  Water  Supply  Associa- 
tion.— TJr.  W.  F.  Kin^,  Indianapolis.  Sec'y. 
Annual  meeting  at  Indianapolis,  Feb.  15-16. 

North  Dakota  Society  of  Engineers. — R.  W. 
L,i\'insston.  Mandan.  N.  D..  Sec'v.  Annual  meet- 
ing at  Grand  Forks.  N.  D.,  Feb.'l.i-16. 

Iowa  Engineering  Society. — S.  M.  Woodward, 
lowii  City.  Sec'\'.  .Annual  meeting  at  Davenport. 
Feb.  21-23. 

Western  Cement  Show. — Coliseum.  Chicago. 
Feb.   21-2S. 

Interstate  Cement  Tile  Manufacturers'  Asso- 
ciation.— Chas.  E.  Sims,  \\'orthington.  Minn.. 
Seo'>'.    Annual  convention  at  Chicago.  Feb.  21-'-':: 

National  Association  of  Cement  Users. — Edw. 
E.  Krauss.  Hariison  Bldg..  Philadelphia,  Sec  v. 
.Vnnual  convention  at  Kansas  City,  Mo.,  March 
11-16. 

Kansas  City  Cement  Show. — Convention  Hall, 
Kan.sas  City,  Mo..  March  14-21. 


-  PERSONALS. 

Mr.  M.  F.  Cahill.  iSupervisor  of  Bridges  and 
Buildings  of  the  Seaboard  Air  Line  Ry.,  has 
resigned. 

Mr.  J.  W.  Barnett  has  been  reappointed  City 
Engineer  of  Athens,  Ga.  He  has  held  this  posi- 
tion since  1S90. 

Mr.  T.  R.  Cook  has  been  appointed  Assistant 
Engineer  of  the  Pennsylvania  Lines  West,  with 
offices  at  Pittsburgh,  Pa. 

Mr.  A.  M.  Van  Auken  has  resigned  as  Chief 
Engineer  of  the  Memphis.  Dallas  &  Gulf  R.  R. 
He  is  succeeded  by  Mr.  W.  F.  Hart. 

Mr.  Francis  E.  Crane,  who  has  held  the  posi- 
tion of  City  Engineer  of  Amsterdam.  N.  Y.,  since 
1890,  has  again  been  reappointed  to  the  office. 

Mr.  H.  G.  Raschbacher  has  opened  offices  In 
the  Merchants  Loan  and  Trust  Bldg..  Chicago, 
for  the  transaction  of  general  consulting  engi- 
neering work. 

Mr.  Thomas  Wilson,  formerly  Engineer  of 
Construction  in  the  engineering  department  of 
the  city  of  Atlanta,  has  been  appointed  Engineer 
of  Highways  of  Fulton  County,  Ga. 

Mr.  .\rthur  O'Brien,  formerly  City  Engineer 
of  Utlca,  has  been  appointed  County  Engineer 
of  Oneida  County,  N.  Y.  Mr.  O'Brien  has  been 
connected  in  an  executive  capacity  with  a  num- 
ber of  large  engineering  works  in   the  State. 

Mr.  W.  E.  Harwig  has  accepted  the  position 
of  Supervisor  of  Bridges  and  Buildings  of  the 
Lehigh  &  New  England  R.  R.,  with  headquarters 
at  Bethlehem,  Pa.  Mr.  Harwig  was  formerly 
Supervisor  of  Bridges  and  Buildings  of  the 
Lehigh   R.   R. 

Mr.  J.  H.  Nuelle.  formerly  Principal  Assistant 
Engineer  of  the  New  Y'ork,  Ontario  &  \A'esterti 
Ry.,  has  been  promoted  to  Engineer  of  Mainte- 
nance of  Way,  succeeding  Mr.  C.  E.  Knicker- 
bocker, whose  resignation  was  mentioned  in  a 
previous  issue. 

Mr.  J.  P.  Canty,  formerly  Supervisor  of 
Bridges  and  Buildings  of  the  Boston  &  Maine 
R.  R.  at  Fitchburg,  Mass..  has  been  promoted 
to  the  position  of  Supervisor  of  Bridges  an  i 
Buildings  of  the  entire  rokd.  His  headquarters 
will  be  at   Boston,  Mass. 

Mr.  Benj.  S.  Reynolds,  who  for  some  years 
has  been  a  member  of  the  engineering  staff  of 
the  Chain  Beit  Company  at  the  home  office  in 
ATilwaukee.  has  been  placed  in  charge  of  a  new 
office  which  the  company  has  opened  at  900  Old 
Colony  Building.  Chicago. 

Mr.  Geo.  J.  Henry,  Jr..  after  an  experience  of 
18  years  with  the  Pelton  Water  Wheel  Company. 
San    Francisco   and    New    Y'ork.    during   the    last 


ten  of  which  he  has  helii  the  position  of  Chief 
Engineer,  has  resigned  to  open  an  engineering 
office  at  737   Rialto   Bldg.,   San  Francisco. 

Mr.  W.  J.  Tuddenham  has  been  appointed 
Superintendent  of  Public  Works  of  Salt  Lake 
City.  Utah:  Mr.  D.  H.  Blossom  has  been  ap- 
pointed City  Engineer.  Mr.  John  Duder  Prin- 
cipal Assistant  to  Mr.  Blossom,  and  Mr.  Charle.s 
F.  Barrett,  Superintendent  of  Water  Works. 

Mr.  E.  L.  Cousins  was  appointed  Harbor  En- 
gineer at  a  meeting  of  the  Harbor  Board  of 
Toronto,  Ontario.  Mr.  Cousins  is  at  present  En- 
gineer in  Chai-gp  of  the  roadway  and  special 
works  department  at  the  City  Hail.  The  Board 
has  decided  to  request  the  government  to  allOn 
Mr.  J.  G.  Sing,  foi-merly  Engineer,  to  Ijecome 
Consulting  Engineer  of  the  Harlior  Board. 

Mr.  H.  M.  Bylleshy,  President  of  the  H.  M. 
Byllesby  Company,  Chicago,  gave  an  address  be- 
fore the  students  and  faculty  of  the  College  of 
Engineering  of  the  University  of  Illinois  on 
Thuisday,  January  IS.  The  subject  was  "Or- 
ganization in  Engineering."  Brief  addresses 
were  also  made  by  Mr.  Julius  G.  Gabelman. 
President  of  the  Illinois  Society  of  Engineers  and 
Surveyors:  Mr.  W.  L.  Abbott  and  Mr.  F.  L. 
Hatch.  Trustees  of  the  University,  and  by  Dr 
W.  F.  M.  Goss,  Dean  of  the  College  of  Engi- 
neering. 

Mr.  Austin  B.  Fletcher,  State  Highway  Engi- 
neer of  California,  has  announced  the  districts 
to  which  the  Division  Engineers  in  charge  of 
preliminary  surveys  and  construction  are  to  be 
assigned.  The  names  of  the  Division  Engineers 
were  given  in  a  previous  issue.  The  assign- 
ments are  as  follows:  Mr.  F.  C.  Sumner  Willits 
Division  No.  1;  Mr.  T.  A.  Bedford.  Redding! 
Division  No.  2;  Mr.  W.  C.  Howe.  Sacramento 
Division  No.  3:  Mr.  A.  E.  Loder.  San  Francisco 
Division  No.  4:  Mr.  W.  S.  Caruthei's,  San  Luis 
•Obispo,  Division  No.  .5;  Mr.  J.  B.  Woodson 
Fresno,  Division  No.  6;  Mr.  W.  L.  Clarke  Los 
Angeles,  Division  No.   7. 

General  William  Sooy-Smith.  formerly  of  Chi- 
cago, and  one  of  the  most  prominent  engineers 
of  the  country,  writes  from  Medford.  Ore.,  that 
he  is  anxious  to  secure  the  passage  of  Senate 
Bill  3324,  introduced  by  Senator  Chamberlain  of 
Oregon.  The  bill  is  for  the  purpose  of  placinK 
Gen.  Sooy-Smith  on  the  volunteer  army  retirerl 
list.  He  is  in  very  poor  health  and  is  over  SO 
years  of  age.  He  suggests  that  he  craves  the 
honor  and  needs  the  emoluments  which  his  re- 
tirement will  bring  him.  Gen.  Soov-Smith  was 
graduated  at  Ohio  State  University  in  1849  and 
settled  in  Chicago  about  the  close  of  the  Civil 
War.  His  career  as  an  engineer  in  Chicago  is 
well  known.  He  originated  the  Chicago  method 
of  sinking  caissons  for  heavy  buildings  to  solid 
rock. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  o» 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineesing  * 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  w« 
will  notify  promptly  the  leading  manufac- 
turers. 

Valves,  paper,  8V4xll  ins.,  8  pp.  National  Tube 
Company.  Frick  Bldg.,   Pittsburgh.  Pa. 

Bulletin  No.  7  deals  with  regrinding  valves 
which  are  made  by  the  above  company.  This 
bulletin  gives  an  illustrated  description-  of  thes..' 
valves  and  shows  a  valve  %vhich  was  opened  and 
closed  327.094  times  before  it  began  to  leak.  A 
description  of  the  factory  test  on  every  valve 
is  also  given. 

Bulletin  No.  5  of  the  above  company  contains 
a  paper  which  was  read  before  the  American  So- 
ciety of  Refrigeration  Engineers  on  Steel  Pipe 
vs.  Wrought  Iron  Pipe  in  Refrigeration  Work. 

Minneapolis  Power  System,  paper,  7^4x5^4  Ins.. 
8  pp.  Stone  &  Webster  Engineering  Corporation. 
Boston,  Mass. 

This  artistic  booklet  contains  an  illustrated 
description  of  the  new  power  system  of  the 
Minneapolis  General  Electric  Co.,  which  wa.s 
constructed  by  .Stone  &  Webster  during  the  past 
year. 

Blaw  Steel  Forms,  paper.  6x9  ins.,  24  pp.  Blaw 
Collapsible  Steel  Centering  Co..  Pittsburgh,  Pa. 

Bulletin  No.  4S  contains  illustrations  and  de- 
scriptions of  steel  forms  for  concrete  wall  con- 
struction. Interesting  designs  of  steel  forms  for 
special  work  are  given  and  also  drawings  of 
standard  forms  are  shown. 

Another  bulletin,  No.  49,  contains  a  reprint  of 
an  article  by  S.  P.  Brown,  describing  the  sub- 
way construction  in  New  Y'ork  City  with  the 
use  of  Blaw  steel  forms. 

Turner  System,  paper,  6x9  Ins.,  72  pp.  C.  A. 
P.  Turner.  Consulting  Engineer,  816  Phoenix 
Bldg..  Minneapolis.  Minn. 

Bulletin  No.  12  contains  examples  of  the  mush- 
room system  of  leinforced  concrete  construction 
and  the  work  of  contractors  associated  and  doing 
business  with  C.  .\  P.  Turner.  Illustrations  are 
given  of  buildings  scattered  from  Portland. 
Maine,  to  Portland.  Oregon,  as  well  as  from  for- 
eign countries.  Descriptions  of  load  tests  and 
fire  tests  are  given  with  other  useful  infor- 
mation. 
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Week. 


\'ery  little  appears  to 
have  been  doing  the  past 
few  days  as  regards  the 
letting  of  large  railroad 
construction  contracts. 
However,  bids  on  several 
large  jobs  have  been  taken 
anil  are  under  consideration  by  the  officials, 
and  it  is  probable  that  by  the  time  this  issue 

appears  some  of  these  contracts  will  have  been 
let.  Tliis  refers  particularly  to  some  construc- 
tion work  on  the  Peinisylvania  and  to  addi- 
tional contracts  for  the  construction  of 
the  Lewisburg  &  Northern  R.  R.,  the 
new  line  of  the  Louisville  &  Xashvillc. 
Several  of  the  larger  companies  have 
taken  steps  during  the  past  week  to  provide 
funds  for  construction  work.  The  receivers 
of  the  Wabash  R.  R.  have  been  granted  per- 
mission to  expend  about  $l(i,0(io.(i(Ul  for  re- 
habilitating the  property.  Of  this  amount  about 
$2.yo4,000  will  go  for  second  track  work. 
The  stockholders  of  the  Virginian  Ry.  have 
authorized  an  increase  of  capital  stock  from 
$:1(i,i)0O.OiW  to  $(jo,<»0(i.OOO.  It  is  believed  that 
a  large  part  of  the  proceeds  of  this  increase 
will  be  used  for  building  extensions  and  for 
'"Hterment   work. 

\niong  the  railroad  construction  contracts 
■  ti  recently  are  the  following;  John  J. 
O'Heron  &  Co..  Chicago.  Til.,  for  the  conftruc- 
tion  of  retaining  walls,  viaduct  foundations. 
etc.,  along  the  main  line  tracks  of  the  Kansas 
City  Terminal  Ry.  Co.  between  Grand  .\ve. 
and  18th  St.,  Kansas  City.  }k[o..  the  contract 
amounting  to  about  $.">Ori,000  and  cleaning  up 
everything  remaining  in  the  way  of  concrete 
work  between  the  two  points  mentioned ; 
Thompson  Brothers.  Salt  Lake  City.  Utah.,  for 
constructing  a  7-mile  branch  for  the  Prince 
Consolidated  Mining  Co..  from  the  mine  to 
the  main  tracks  of~the  Salt  Lake  Route  below 
Pioche ;  the  Degnon  Contracting  Co.,  tiO  Wall 
St.,  New  York  City,  at  $2.35.5.82.5.  for  con- 
structing Sec.  2  of  the  Broadway-Lexington 
Ave.  subway  in  New  York  City,  the  work 
calling  for  the  construction  of  about  2.800  ft. 
of  4-track  subway :  Porter  Bros,  Spokane. 
Wash.,  for  constructing  the  Point  Defiance 
line  of  the  Northern  Pacific  in  Washington. 

Levee  work  which  has  been  rather  quiei 
for  the  past  few  weeks  is  beginning  to  open 
up  again.  The  Caddo  Levee  District  has  be- 
gun calling  for  bids  on  some  new  work,  and 
it  is  expected  that  other  districts  will  follow 
suit  shortly.  The  Caddo  work  calls  for  about 
225.000  cu.  yds.  of  levee  on  the  left  branch  of 
the  Red  River.  Bids  on  a  good  levee  job 
were  opened  Jan.  30  at  Little  Rock,  Ark.  This 
work    called    for    tTie    construction     of     about 

;  300.000  cu.  yds.   of   river   protection  levee  for 

i  the  Fourche"  Drainage  District.  L  R.  Bobbett, 
Delta.  La.,  was  the  low  bidder.     .\t  this  writ- 

,  ing  the  contract  for  the  extensive  drainage 
system,  bids  for  which  were  opened  on  Jan. 
V<  at  Osceola.  Ark.,  have  not  been  awarded. 
A  list  of  low  bidders  on  this  will  be  found 
elsewhere  in  this  issue. 

In  the  way  of  highway  work,  the  largest 
contract   of   the   week  appears   to   be   the  one 

]  now  being  advertised  by  the  State  Hi.gbway 
Commission  of  Virginia.  This  work  calls  for 
grading,  draining  and  macadamizing  about  113 
miles  of  road  in  Clear  Fork,  JelTersonville 
and  Marden  Springs  Districts.  A  good  sized 
brick  paving  job  was  let  last  week  at  Houston 
Heights,  Tex.  This  work  called  for  about 
two  miles  of  vitrilied  brick  pavement,  the  con- 

'  *-ract   price   being  $114,'100. 

A     resolution     is     to     be      introduced      in 
the    House     of     Parliament    of    Canada    pro- 


vulini;  for  a  furtlier  loan  of  $(i,000.- 
000  to  the  Harbor  Commissioners  of  Mon- 
treal to  enable  the  commission  to  complete  the 
terminal  facilities  of  the  harbor  according  to 
the  plans  already  approved  by  the  (iovern- 
ment.  The  loan  is  made  ui)on  the  same  condi- 
tions as  the  previous  loans  advanced  by  the 
Dominion,  which  ncjw  aggregate  some  $12,- 
000,000.  The  plans  of  the  Harbor  Hoard  call 
for  a  total   exjienditure  of  nearly  $20,000,000. 


.-\n  early  English  traveler 
Country  remarked    of     our     country 


Road 
■Widths. 


roads  that,  judging  from 
the  width  of  land  appro- 
priated for  them  evidently 
they  were  laid  out  with  the 
idea  that  some  time  they 
would  be  the  main  streets  of  cities.  When  it 
is  considered  that  the  width  of  land  appro- 
priated for  road  purposes  in  this  country 
varies  from  40%  to  (JG  ft.,  and  the  width 
actually  used  for  traffic  purposes  averages 
less  than  20  ft.,  it  w-ill  be  seen  that  the  Kng- 
lishman  had  some  ground  for  his  remark. 
On  most  country  roads  the  space  between  the 
fences  and  the  roadway  proper  is  a  sort  of 
"no  man's"  land.  It  is  allowed  to  grow  up 
weeds  which,  if  not  cut.  scatter  seeds  to  the 
adjoining  cultivated  land.  .A  simple  plan  for 
making  use  of  this  waste  land,  and  at  the 
same  time  furnishing  means  for  improving 
traffic  facilities,  has  been  suggested  by  Mr. 
Frank  Whitly,  a  contractor,  of  Hillsboro. 
Tex.  He  suggests  that  on  the  average  rural 
road  four  rods  wide,  one  rod  on  each  side 
be  sold  to  the  ow-ner  of  the  adjoining  land, 
and  that  the  proceeds  be  used  in  grading  and 
shaping  up  the  road.  By  this  plan  the  farmer 
or  farm  owner  might  receive  the  advantages 
of  two  investments  at  the  cost  of  one ;  that 
is  by  increasing  his  farming  property,  at  a 
cost  less  than  the  price  per  acre  of  his  adjoin- 
ing farm,  he  would  in  addition  secure  im- 
proved  roads. 


Some  interesting  theories 
Fire    Signals      '•ega'-'ling   the   ancient     Ro- 
„     °  man  roads  m  (jreat   Hritam 

in  Survey         were     expounded      recently 
Work.  in     a    lecture     before     the 

British  Archaelogical  Asso- 
ciation. The  lecturer  en- 
deavored to  trace  the  original  course  of  the 
more  important  Roman  roads  through  Lon- 
don, basing  his  theories  upon  the  numerous 
recorded  Roman  burials.  The  Romans,  he  ex- 
plained, buried  their  dead,  by  preference, 
along  their  main  roads,  the  rich  being  given 
a  "front  seat,"  so  to  speak,  in  death  as  well 
as  in  life.  As  is  well  knowI^  the  Romans 
generally  built  their  roads  in  a  straight  line. 
In  order  to  secure  the  straightness  of  routes, 
the  lecturer  stated  that  they  no  doubt  laid  out 
their  lines  at  night  by  means  of  fire  signals 
and  staked  out  the  intervening  spaces  by  day. 
This  was  the  first  use  of  fire  signals  m  high- 
way survey  work ;  perhaps  its  latest  use  was 
on  the  .survey  work  for  the  Du  Pont  road  in 
Delaware.  In  this  work  as  there  were  no 
adequate  maps  of  southern  Delaware  and  as 
the  countrv  was  exceedingly  level,  it  was 
necessarv  in  that  portion  of  the  state  to  evolve 
some  scheme  in  order  to  connect  desirable 
points  without  the  necessity  of  running  nu- 
merous random  lines.  This  was  accomplished 
by  sending  up  rockets  at  night  and  obtaining 
a  line  of  sight  on  them.  The  rockets  were 
made  especially  for  the  work  and  were  each 
equipped  with  a  parachute,  carrying  a  light 
of  changing  color  and  capable  of  sustaining 
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itself  in  the  air  for  nearly  a  minute.  In  one 
case  a  rocket  was  plainly  visible  at  a  distance 
of  14  miles  and  the  line  which  was  run  from 
the  sight  taken  struck  the  desired  point  within 
a   very   few   feet. 


Lewis 
Kingman. 


Lewis  Kingman,  whose 
work  as  a  locating  engi- 
neer covers  the  southwest- 
ern part  of  the  United 
States  and  Mexico  from 
the  frontier  to  the  capital, 
died  Jan.  23  in  the  City  of 
Mexico.  His  early  engineering  work  was 
mostly  in  New  England  and  New  York.  In 
IH71  he  was  division  engineer  of  the  .Xtlantic 
&  Pacific  R.  R,  of  Missouri.  Later  he  was 
locating  engineer  for  the  .\tchison,  Topeka  & 
Santa  Fe  and  for  the  .Atlantic  &  Pacific,  and 
afterwards  he  was  in  charge  of  construction 
and  chief  engineer  of  the  latter  road.  In  1884 
he  began  his  work  in  Mexico  as  chief  engi- 
neer of  the  Chihuahua  Division  of  the  Mexi- 
can Central,  and  while  with  this  road  he  lo- 
cated the  route  to  Mexico  City.  .After  a  short 
time  in  Mexico  he  returned  to  the  States, 
where  he  held  various  positions,  among  them 
being  that  of  city  engineer  of  Topeka,  Kan. 
He  returned  to  Mexico  in  I8!)4  and  became 
connected  with  the  engineering  department  of 
the  Mexican  Central  R.  R.,  l)ecoming  chief 
engineer  of  this  road  in  18!)."),  which  position 
he  held  until  the  merger  of  the  Central  and 
National  on  Feb.  I.  1000.  M  the  time  of  his 
death  he  was  office  engineer  of  the  National 
Rys.  of  Mexico.  Mr.  Kingman  was  born  in 
Bridgewater,  Mass.,  on  Feb.  2(i,  184">. 


.-X  few  days  ago  newspa- 
liers    of    the    Pacific    Coast 
Spiking    a        'levoted    considerable    space 
u         ''  to    a    report    that    the    Chi- 

Kumor.  ^..,g,,    ^^.    Xcrthwestern    Ry. 

was  planning  to  reach  the 
Pacific  Coast  both  at  Port- 
land. Ore.,  and  Coos  Bay.  The  dispatches 
stated  that  William  .\.  dardner.  President  of 
the  Chicago  &  Northwestern  Ry.,  was  tfien  in 
the  Northwest  to  make  immediate  arfange- 
ments  for  beginning  construction  work.  In- 
quiry made  at  the  Chicago  offices  of  the  rail- 
road elicited  the  following  statement :  "Ex- 
cepting the  fact  that  Mr.  Gardner  was  at  his 
desk  in  Chicago  and  has  not  been  in  the 
Northwest  and  that  the  Northwestern  was 
not  aware  that  it  is  contemplating  any  such 
steps   as    foreca.st,   the    report    is   correct." 


Every  respectable  citizen, 
who   has   at   some   time   re- 

Settling  His     ^'^iv' , ;'    ^"'.'^'•,  ''j,"    '^at 
,,j         °„  made    bun     think     he     had 

Water  lax.  x^^en  running  an  aquarium, 
will  sympathize  "  with  the 
bloody  deed  of  Baptista 
La  Strctto  of  Sausalito.  Col.  According  to 
a  veracious  press  dispatch  Baptista's  water  bill 
for  November  was  considerably  higher  than 
he  thought  it  ought  to  be.  He  objected  in  no 
uncertain  terms  to  the  city  treasurer  but 
found  that  official  inclined  to  disregard  his  ar- 
gument. He  then  appealed  to  the  City  Coun- 
cil and  was  again  disappointed.  Baptista  got 
mad.  "If  I  can't  reduce  my  bill,"  said  he, 
"I  can  at  least  get  my  money's  worth."  So 
seizing  an  ax  he  went  forth  in  search  of  the 
town's  chief  water  main.  He  found  it,  and 
then  succeeded  in  making  a  hole  in  it,  and 
as  the  water  spouted  forth  Baptista  hied  him- 
self to  parts  unknown.  Before  the  leak  was 
plugged  up  some  30,000  gals,  of  water  had 
escaped. 
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Alabama. 

The  St.  Louis  &  San  Francisco  and  the 
Louisville  &  Nashville,  joint  owners  of  the 
New  Orleans,  Mobile  &  Chicago  R.  R.,  are 
stated  to  have  secured  options  on  two  blocks 
of  water  front  rights  in  ^lobile,  on  which  to 
erect  a  terminal  station  for  the  three  roads. 
The  property  is  valued  at  approximatelv  $500,- 
000. 

Advices  from  Eufaula,  Ala.,  state  that  one 
survey  for  the  proposed  line  of  tlie  Eufaula 
&  Chattahooche  Valley  R.  R.  has  been  com- 
pleted and  another  will  be  made  shortly  after 
which  details  will  be  worked  out  and  actual 
construction  work  started.  D.  B.  McKenzie, 
Eufaula,  Ala.,  is  engineer  of  the   company. 

Arkansas. 

A  company  has  been  organized  at  Blue 
Mountain,  Ark.,  for  the  purpose  of  building  a 
car  line  from  that  place  to  the  hotel  at  the 
top  of  Magazine  Mountain. 

Preliminary  meeting  has  been  held  at  Hot 
Springs  looking  to  the  revival  of  the  project 
to  build  an  interurban  line  from  Little  Rock  to 
Hot  Springs.  It  is  stated  that  the  citizens  of 
Little  Rock  will  be  asked  to  contribute  $250,000 
for  the  line  and  a  similar  amount  will  be 
sought  from  Little  Rock.  Louis  Garrett,  Little 
Rock,  is   reported  to  be  interested. 

California. 

It  is  understood  that  the  projected  improve- 
ments for  which  funds  will  be  provided  by  an 
increase  of  capital  stock  of  $10,000,000  by  the 
San  Pedro,  Los  Angeles  &  Salt  Lake  R.  R., 
E.  G.  Tilton,  Chief  Engineer,  Los  Angeles,  will 
include  a  line  from  Daggett  to  Barstow,  Cal., 
also  the  rebuilding  of  the  road  between  Salt 
Lake  City  and  Provo  and  the  completion  of 
the  branch  line  now  under  construction  from 
Moapa  to  St.  Thomas,  Nev.,  and  later  to  St. 
George,  Utah. 

The  Pacific  Electric  Ry.  Co.,  Paul  Shoup, 
Vice  President,  Los  .Angeles,  is  to  construct  a 
5-mile  double  track  extension  from  Santa  Ana 
to  Orange. 

Construction  work  will  probably  be  started 
in  the  early  spring  on  a  street  railway  system 
at  Burlingame,  franchise  for  which  is  held  by 
Ansel  M.  Easton,  a  real  estate  operator. 

Members  of  the  Board  of  Trade  of  Red- 
lands  and  the  people  of  Bryn  Mawr  are  tak- 
ing steps  to  get  an  electric  line  connection 
between  Redlands  and  Riverside. 

Orders  have  been  issued  for  the  immediate 
broad  gaging  of  the  old  San  Pedro  narrow 
gage  line  of  the  Pacific  Electric  Ry.,  Los  An- 
geles, from  the  connection  with  the  Redondo 
cutoff  at  Gardena  south  to  the  San  Pedro 
Harbor. 

It  is  reported  that  officials  of  the  Santa  Fe 
system  have  announced  that  specifications  have 
been  approved  for  relaying  the  entire  stretch 
between  Richmond,  Cal.,  and  Stockton  with 
90-pound  rails.  This  work  is  to  commence  at 
once,  and  in  addition  all  the  cuts  and  tunnels 
of  this  division  are  to  be  widened  and  remod- 
eled to  allow  for  a  second  line  of  track.  This 
will  give  the  system  a  double  tracked  line  into 
and  through  Richmond  to  the  bay.  It  is  ex- 
pected that  all  of  this  work  will  be  com- 
pleted by  May,  and  in  the  meanti;ne  the  work 
of  enlarging  the  piers  and  dockage  facilities 
to  accommodate  ocean  steamships  at  Rich- 
mond, is  being  pressed  rapidly.  A.  G.  Wells, 
Los  Angeles,  Calif.,  is  general  manager  of  the 
coast  lines. 

Amended  articles  of  incorporation  have  been 
filed  by  the  Oakland,  Antioch  &  Eastern  Ry., 
and  reports  are  that  the  work  of  construct- 
ing the  railroad  will  commence  in  the  near  fu- 
ture. The  company,  which  is  being  financed 
by  a  number  of  San  Francisco  capitalists,  is 
preparing  to  run  a  line  from  Oakland  to  Sac- 
ramento through  .Mameda,  Contra  Costa,  So- 
lano,  Yolo  and    Sacramento   counties,   with   a 


branch  line  running  between  Antioch  and  this 
city.  The  entire  length  of  the  road  will  be 
appro.ximately   130  miles. 

The  Southern  Pacific  Ry.  engineers  have 
completed  a  survey,  it  is  said,  for  a  line  from 
Dominguez  Junction  to  a  connection  with  the 
old  narrow  gauge  of  the  Pacific  Electric  south 
of  Gardena,  Los  Angeles  County,  Cal.  Ac- 
cA'ing  to  the  route  selected,  the  line  will  run 
so^rch  of  Aviation  field  and  north  of  Nigger 
Slough.  This  route  is  half  a  mile  longer  than 
a  more  direct  survey,  but  has  the  advantage 
of  a  saving  of  grade. 

The  Pacific  Electric  Ry.  Co.,  G.  E.  Pillsbury, 
Chief  Engineer,  Los  Angeles,  is  to  have  work 
started  at  once  in  improving  the  terminal  facil- 
ities at  6th  and  Main  Sts.,  Los  Angeles.  The 
work  will  cost  about  $100,000  and  under  it 
four  tracks  will  be  run  into  the  basement  of 
the  building  on  the  south  side,  connecting  the 
main  line  tracks  of  the  company  from  7th  and 
9th  Sts.,  partly  over  a  private  right  of  way, 
and  for  the  use  of  all  the  south  division  cars. 

Colorado. 

The  Denver,  Laramie  &  Northwestern  R.  R., 
W.  D.  Hodge,  Chief  Engineer,  Denver,  Colo., 
is  understood  to  have  negotiations  under  way 
for  placing  a  large  block  of  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  extension 
of  the  line  to  the  coal  fields  in  Wyoming. 

The  Grand  Junction  &  Grand  River  Valley 
Ry.  Co.  (electric).  Mining  Exchange  BIdg., 
Colorado  Springs.  Colo.,  is  considering  a  prop- 
osition to  c-xtend  its  line  into  the  Paradox 
countrv. 

Florida. 

.Advices  from  Pensacola.  Fla.,  state  that 
3,000  tons  of  steel  rails,  bolts  and  fastenings 
have  been  delivered  to  the  Gulf  &  Florida 
R.  R.,  and  tracklaying  will  be  started  at  once. 

Georgia. 

The  stockholders  of  the  Georgia  Railway  & 
Electric  Co.  have  approved  the  lease  of  that 
company  to  the  Georgia  Railway  &  Power  Co., 
of  Atlanta.  This  will  result  in  the  com- 
mencement of  construction  work  this -spring 
on  the  new  trolley  line  to  Stone  Mountain. 
Surveys  for  this  line  are  understood  to  be 
already  under  way. 

Secretary  of  State.  .Atlanta,  Ga.,  has  granted 
an  amendment  to  the  charter  of  the  Moul- 
trie, Fort  Gaines  &  Western  R.  R.  The  capi- 
tal stock  of  the  railroad  was  raised  from 
$100,000  to  $2,500,000,  the  company  was  au- 
thorized to  extend  the  line  from  Fort  Gaines 
to  Valdosta  and  the  name  of  the  railroad  was 
changed  to  the  Valdosta,  Fort  Gaines  and 
Montgomery  railroad.  It  is  understood  that 
the  company  w'ill  begin  work  on  both  the  Val- 
dosta and  the  ,\lal.)ama  extension  shortly. 

Idaho. 

Survej's  have  been  completed  and  practically 
all  right  of  way  secured  for  the  proposed 
Idaho  Falls  Electric  R.  R.  As  projected  this 
line  will  be  40  miles  long  and  will  cost  about 
$500,000.  Philadelphia  parties  have  offered  to 
build  the  road  when  the  entire  right  of  way 
has  been  secured  and  stock  subscriptions  of 
$1,000  per  mile  obtained.  Good  progress  has 
been  made  with  this  preliminary  work  and  it 
is  believed  that  construction  will  be  started  in 
the  spring.  The  Idaho  Falls  Electric  R.  R. 
Co.,  of  Idaho  Falls,  was  organized  about  a 
year  ago.  Its  officers  are ;  President,  J.  L. 
Milner;  secretary,  H.  S.  Sewell;  chief  engi- 
neer and  general  manager,  J.  W.  Springer. 

Construction  work  will  be  resumed  in  the 
spring  on  the  continuation  of  the  connecting 
link  of  the  Central  Idahd  R.  R.  between  Prai- 
rie in  central  Idaho  and  Boise.  Grant  &  Son, 
the  contractors,  who  have  been  working  on  the 
Central  Idaho  R.  R.,  have  established  winter 
quarters  in  Prairie  and  in  the  spring  will  re- 
sume work  toward  Boise. 


The  survey  of  the  Oregon  Short  Line  from 
Homestead  to  Lewiston,  Idaho,  has  been  com- 
pleted and  the  engineers  have  returned  to 
Salt  Lake  City,  Utah,  The  survey  notes  show 
the  line  to  be  120  miles  in  length  and  the  maxi- 
mum grade  at  any  point  is  .4  of  1  per  cent, 
while  the  maximum  curvature  allowed  is  6 
degrees.  Estimates  on  the  cost  of  construc- 
tion compiled  at  the  Salt  Lake  office  from 
the  engineers'  notes  show  the  average  cost  for 
the  120  miles  to  be  $80,000  per  mile,  while  at 
points  the  construction  will  reach  $250,000  per 
mile.  Carl  Stradley,  Salt  Lake  City,  is  assist- 
ant general  manager. 

Illinois. 

•i«The  Kankakee  &  Urbana  Traction  Co., 
George  K.  Linton,  Secretary,  Flatiron  Bldg., 
Urbana,  III.,  is  now  calling  for  bids  for  the 
material  and  labor  for  construction  of  its  pro- 
posed line.  Bids  will  be  opened  Feb.  15  for 
38,000  cross  ties,  etc.,  and  on  Feb.  20  for  14 
miles  of  grading,  the  yardage  including  31,195 
cu.  yds.  excavation,  58,920  cu :  yds.  embank- 
ment, 30.245  cu.  yds.  borrow  and  63,670  cu. 
yds.  overhaul,  hauled  100  ft.  Bids  will  al- 
■so  be  received  for  290  cu.  yds.  concrete  work, 
steel  bridge  work  and  furnishing  culvert  pipe. 
Bids  will  also  be  received  until  March  1  on 
1,550  long  tons  70-lb.  Bessemer  steel  rails  and 
520  kegs  spikes.  C.  J.  Hays,  Urbana,  111.,  is 
Chief  Engineer.  The  official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Regarding  the  report  that  the  Chicago.  Bur- 
lington &  Quincy  R.  R.  was  considering  the 
construction  of  a  line  between  Centralia  and 
St.  Louis,  Mo.,  we  are  advised  that  this  line 
has  been  considered  in  a  general  way,  but  that 
no  surveys  nor  definite  plans  in  regard  to  it 
have   been   made. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry..  C. 
F.  Loweth,  Chief  Engineer,  Chicago,  is  under- 
stood to  be  planning  a  considerable  amount  of 
betterment  work  for  the  present  season.  For 
this  work  about  $1,000,000  will  be  expended 
for  grade  revision  and  alignment  on  the  Chi- 
cago &  Council  Bluffs  Division  and  $1,500,000 
for  yard  improvements  at  Chicago,  Milwaukee 
and  Seattle.  The  company  is  also  understood 
to  be  planning  the  building  of  a  number  of 
branch  lines  to  serve  as  feeders  for  the  Pugct 
Sound  Ry. 

The  Gulf  Lines  Connecting  R.  R.  Co.  of 
Illinois  has  been  incorporated  and  proposes  to 
build  a  railroad  from  a  point  near  Danville 
in  Vermilion  County,  through  the  counties  of 
Edgar,  Clark.  Crawford,  Lawrence,  Wabash. 
Edwards,  White,  Gallatin,  Hardin,  Pope  and 
Massac,  to  a  connectioa  with  the  new  bridge 
at  Paducah,  with  a  branch  to  a  point  on  the 
Wabash  River,  opposite  Mount  Vernon,  Ind.. 
and  a  branch  to  Thebes  and  Cairo.  The  in- 
corporators are :  Paul  A.  Schlafly,  N.  P.  Mur- 
ray, Jr.,  Walter  S.  Louden,  E.  P.  Keshner. 
Harry  J.  Hornberg,  all  of  East  St.  Louis. 

The  Chicago,  Paducah  &  Thebes  R.  R.  Co. 
has  been  incorporated  and  proposes  to  build 
a  railroad  between  Streator,  in  LaSalle  County, 
and  Brookport,  Massac  County,  with  a  brancli 
from  a  point  in  Clay  County  to  Thebes.  The 
incorporators  are  Clarence  B.  Long,  Arthur 
M.  Beckwith,  Walter  E.  Beckwith,  F.  W, 
Boekenkroeger,  William  R.  Brow,  all  of  East 
St.  Louis. 

Indiana. 

Surveys  for  the  proposed  extension  of  the 
Indianapolis  &  Cincinnati  Traction  Co.'s  line 
from  Greensburg  will  probably  be  completed 
to  Harrison  this  month.  After  this  survey  is 
completed  a  line  will  be  run  from  Rushville. 

The  Chicago  &  Wabash  Valley  Railroad  Co 
is  planning  the  construction  of  extensions  to 
provide  a  short  route  from  the  steel  mills 
at  Gary,  Ind.,  to  the  coal  fields  of  that  state, 
.'\t  present  the  northern  terminus  of  the  line 
is  sixteen  miles  southwest  of  Gary,  and  it 
has  a  mileage  of  sixty  miles,  reaching  to  Mc- 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Coysburg.     O    A.  Yeoman  and  N    Oliver,  ol  Maryland.  summit  to    the     Massacliusetts-Rhode     Island 

Rensselaer,  Ind.,  were  recently  in  Gary  look-  ,  „    ^    ,.             ,        ,                           ,    .  line,  a  distance  of  17.05  miles,  will  cost  a  total 

ing  over  grounds  for  terminal  sites.     A  private  An    or  Imaiu-c   lias   been    iiilnHlueed    in   the  of  $f«L'7.S0ti,  or  an  average  of  $-17,803  per  mile^ 

right-of-way  will  bring  the  line  into  the  steel  ^'t>    Couiu-il    oi    l.Mtimoro.    Md.,   authorizing  All  preliminaries  for  the  construction  of  this 

city,  but  a  franchise  must  be  obtained  belore  '\\J_^""%'\:"";'   '<•   !<■   t.>   lay.  19  additional  ii„c  have  been  completed  and  it  is  believed  that 

streets   are    crossed      By    extending   the    road  "'^?, "'. '^■>'",'""''';    .  ',   '^I'^ll'^-'ved   that   the  active  work  will  be  started  in  the  spring.     H. 

irom   McCoysbiirg  to  Brazil,   the   counties  ot  ^on    any  intends  lo  buil.I  a  Ireight  yard  in  the  r.  Safford,  Montreal,  Que.,  is  Chief  Engineer. 

Lake,  Newton,  Jasper,  Benton,  Warren,  toun-  no; Uiw  estern  scoti'Mi  ot  the  citv.  iwf   iT- 

tain  and  Parke  would  be  tapped.     The  line  was  '"'"=   Pennsylvania   K.   K.  and'  the  allied  in-  Michigan. 

built    fourteen    years    ago,    but    new    capital  terests  controlling  the  McCalfs   Ferry    Power  Citizens  of  Huron  County,  Mich.,  are  advo- 

has  been   added  to  it.  ^o.   are   reported   to   have  negotiations   under  eating  the  construction  of  an  extension  of  the 

The  Bluffton,  Geneva  &  Celina  Traction  Co.,  ^^''y  which  may  result  in  either  the  purchase  Caro    Division   of    the    Michigan    Central    Ky. 

R.   F.   Cummins,   General   Manager,    BIutTton,  "^  ^   lease  of  the   .Maryland  &    Pennsylvania  from  Owendale  north  9  miles  to  Elkton,  thence 

is  reported  to  have  made  such  good  progress  R-  R.  and  the  Canton  Co.'s  water-front  termi-  east  through  Pinnebog  to  Kinde  and  southeast 

with  its  plans  for  extending  the  line  through  "»'?   on   tlie   east   side  of   Baltimore's   harbor.  to  Harbor  Beach,  a  total  distance  of  40  miles, 

to  Celina  and  possibly  to  Ohio  City  that  the  V-  \^  understood  that  owing  to  the  increasing  Minnesota 

work  may  be  taken  up  this  summer.  Ireiglit  congestion  at  Baltimore  because  of  the  -p, 

The  Board  of  Public  Works  of  Indianapolis,  terminals   under   the   city,     the     Pennsylvania  "'^  '''ye°  ^  Moorhead  Street  Ry.  Co.  has 

Ind.,  has  adopted  a  resolution   for  the  eleva-  would  like  to  have  a  belt  line  around  the  city  '-"onjpleted  surveys  and  construction  work  will 

tion  of  steam  railroad  tracks  between  Louisi-  'or  through  freight  trains  from  the  South  for  P''Ol'-'''',ly  be  started  in  the  spring  on  a  3M!-mile 

ana  and  South  Sts.,  from  the  present  elevation  Philadelphia   and    Xew   York.     This   could  be  tf^-Tf^' »'  ii  °"'  -Moorhead  to  Dilworth,  Minn, 

at  Senate  Ave.  to  a  point  .JO  ft.  east  of  Dela-  secured  through  the  Maryland  &  Pennsylvania  "■  "'■  "y"cs'l'.v.  &  Co.,  Chicago,  111.,  own  and 

ware  St.,  and  for  the  elevation  of  the  tracks  Short  Line  and  the  Canton  Co.    The  Susque-  operate   the   railway. 

of  the  Pennsylvania,  Central  and  Illinois  Cen-  ^^a^nn  Water  S:  Power  Co.,  of  Call's  Ferry,  is  -'vrticles  of  incorporation  for  a  new  company 
tral  railroads  from  the  union  station  to  Mor-  interested  through  the  connection  of  a  road  o-  ^"ow"  as  the  Chicago,  Minneapolis,  Red! 
ris  St.  The  work  contemplated  in  the  reso-  "'h'^h  t'le  PeniLsylvania  already  owns,  running  '*'\.*/,y,^"<^y  *  Canada  R.  R.  Co.,  capitalized! 
lution  is  a  little  more  than  half  of  the  work  ^rom  Philadelphia  to  the  S-us(|Uehanna  River  at  *o,000,000  are  to  be  tiled  with  the  Secretary 
to  be  done  in  the  track  elevation  scheme  as  at  Octorora,  with  the  Marvland  and  Pennsyl-  °'  ^'ate.  1  he  company  plans  to  build  a  rail- 
originallv  outlined.  While  no  detailed  csti-  ^^ania,  through  the  building  of  a  bridge  across  jpad  from  Fargo  to  Crookston,  thence  to 
mates  of  cost  have  been  made  of  the  work  the  Tiver  at  that  point,  and  then  a  link  of  about  Grand  Forks  and  on  to  Winnipeg  next  sum- 
undertaken  in  the  resolution,  it  is  believed  eight  miles  to  the  angle  in  the  .Maryland  &  F"^""-  "  '?  believed  the  line  will  be  operated 
this  part  of  the  work  will  run  in  the  neigh-  Pennsylvania  where  it  runs  nearest  to  the  '"connection  with  one  of  the  trunk  roads, 
borhood  of  $3,000,000.  H.  W.  Klausmann  is  "^er-  \",%  I  win  City  Rapid  Transit  Co.,  11th  St. 
Citv  Engineer  of  Indianapolis.  Massachusetts.  ^"^  Hennepin  Ave.,  Minneapolis,  Minn.,  is  re- 
j  _  .  .  ported  to  be  planning  to  expend  $2,000,000  this 
lowa.  Clearing  work  is  now  under  way  on  the  site  year  for  extensions  and  improvements. 

The  Creston,  Winterset  &  Des  Moines  Rail-  of  the  $3,00U,iX1O  equipment  and  repair  shops  to  MississioDi 

road  Co.,  according  to  an  announcement  said  ^^  erected  at  Billerica,  Mass.,  for  the  Boston  or- 

to  have  been  made  by  A.  S.  Lynn,  Orient,  la..  &  Maine  R.  R.  The  McClintic-.Marshall  Con-  .  ^rehminary  arrangements  are  reported  to 
secretarv,  will  start  work  this  summer  on  the  struction  Co.,  Pittsburgh,  Pa.,  has  been  awarded  '}?'"i  been  completed  for  financing  the  .Natchez 
first  division  of  the  line  extending  from  Cres-  'he  contract  to  supply  and  erect  3,80.5  tons  of  t=-astern  K  R.  Co.  This  company  was  char- 
ton  to  Macksburg  steel  for  the  shops.  tcred  last  .August,  and  proposed  the  construc- 
„  The  construction  program  of  the  Boston  &  P°"  °'  a  line  from  Natchez  to  Meridian.  It 
Kansas.  Albany  R.  R.,  F.  B.  Freeman.  Chief  Engineer,  If   reported   that  J.   M.   Sechrest  &  Co.,   Inc.. 

The   Salina  &  Tipton  Rv.  Co.  mav  let  con-  Boston.  .Mass.,  for  the  current  vear  is  under-  Buffalo,  N.  Y.,  are  handling  the  financial  end 

tracts  about  May  1  for  the  construction  of  its  stood  to  call  for  the  expenditure  of  $l,40r),000,  "*  '""^  project, 

proposed  line  from  Salina  to  Lincoln  via  Tip-  the  principal  items  being  comjiletion  of  bridge  Missouri, 

ton.     Hal  W.   Neiswanger,   Osborne,  Kan.,  is  and  signal  work  and  of  the  Worcester  better-  ®The  Kansas   City  Terminal   Ry     Co     has 

interested.  ments,   extension   of    four-tracking   eastbound  awarded  the  contract  for  the  construction  of 

.At  a  recent   election   held   in   Osborne  and  between  .\shland  and  South  1-Vamingham,  and  retaining  walls,  viaduct  foundations  etc    along 

Mitchell    Counties,    Kan.,    the    proposition    to  building  of  passing  tracks  and  sidings  at  va-  its  main  line  tracks  between  Grand  Ave    and 

issue  bonds  for  aiding  the  construction  of  the  rious  points.  18    St.,    Kansas   City,   to   John   J     O'Heron   & 

Salina,  Tipton  &  Northern  Ry.,  w^as  carried  by  Estimates  on   file  with   the   Board  of  State  Co.  of  Chicago,  111.     The  work  embraced  un- 

a   good    majority.  Railroad   Commissioners   show   that   that  por-  der  this  contract  will  cost  in  the  neighborhood 

The  stockholders  of  the  Wamego  &  Reck  tion  of  the  proposed  new  line  of  the  Grand  of  $500,000  and  will  extend  over  a  period  of 
Creek  Valley  R.  R4  chartered  to  build  a  rail-  1  runk  Ry.  from  Palmer  to  the  Rhode  Island  two  years.  This  contract  is  intended  to  clean 
road  from  Westmoreland,  Kan.,  south,  recently  state  line  at  Woonsocket  will  cost  about  $60,-  up  everything  remaining  unlet  in  the  w^ay  of 
held  a  meeting  and  reorganized.  C.  E.'  Morris  868  per  mile.  This  line  is  to  be  a  portion  of  concrete  work  between  the  two  points  men- 
is  president  of  the  company.     The  companv  is  the  Southern  New  England  Ry.  by  which  the  tioned. 

now  said  to  be  in  legal  shape  to  build  the  pro-  Grand  Trunk  will  obtain  an  entrance  to  Prov-  The  Kansas  City,  Clay  County  &  St   Joseph 

posed  line  and  it  is  hoped  to  make  a  deal  in  idence,  R.  I.     .As  surveyed  the  line  in  Massa-  Ry.  Co.  has  filed  with  the  secretary  of  state 

the  near  future  for  the  completion  of  the  road.  chusetts  will  be  58  miles  long,  the  estimated  Jefferson  City,  Mo.,  a  certificate  showing  an 

T,      .      ,  '■"ost  of  this  portion  being  as  follows:  increase  of  capital  from  $720,000  to  $10,000  000 

A.eniucKy.                                    Right  of  way. ?    192,380  The  company  was  incorporated  March  22,  1911. 

The  Louisville  &  Nashville  R.  R.  is  securing      'iill^'^'i          srubbing. ^  ^16.031  |,y  G^^rge  Arnold  and  others  of  Kansas  City! 

right  of  way   for  double  tracking  its  line  be-      Bridging    l'.047!22i  and   W.   S.   .Arnold,  of  Chicago,   111,,   as  men- 

tween  Paris.  Ky.,  and  Winchester,  Ky.                    ^''■'*'"*'    -^b'-m  tioned    in    ENGiNttRi.vG    CoNTR.^CTI^•G,    March 

The   Frankfort  &   Owenton    TracUon     Co.,  Fami^rossingW.signi'and  cattle"  t^ards     ''^MO  -^-     AJ2-mile  line  from  Kansas  City,' through 

planning   an    electric    line    between    Frankfort      Fencing   27,720  Glay,  Platte  and  Buchanan  counties  to  St.  Jr>- 

and   Owenton,   has   not   been    incorporated   as      station  buildings,  etc i?'52q  seph  is  now  under  construction. 

yet,  nor  has  its  formal  organization  been  com-  signlfs''.   .  ."!^.".'.' !!  i! !!  i !.'.'!! !!!!!.'!!.'! !         llooo  ^  committee  recently  appointed  by  the  City 

pleted.      Surveys   for   the   line   have   not   been       Water  service '■ siooo  Council    of   Carterville,    Mo.,    recently   held   a 

made.  Wm.  Speed,  Louisville,  Ky.,  is  Chief  I'^'^.'^i.""'^. e'n-n  "Meeting  to  confer  with  the  officials  of  the  Kan- 
Engineer.  Charles  Strother,  Ow^enton,  Ky..  "oad  divisions  s.oM  sas  City  Southern  as  to  the  probability  of  ex- 
is  interested.                                                                        Total  $3,133,312  tending  the   road  to   Carterville. 

The  Board  of  Works  of  Louisville,  Ky.,  Engineering  legal  and  general  expenses  The  Butler  County  R.  R.  Co.,  W.  N.  Barron, 
is  to  hold  a  conference  with  officials  of  the  interest  on  cost ' 'of  "consti'ut'tidn"fdf  General  Manager,  Poplar  Bluff,  Mo.,  which,  as 
Southern,  the  Louisville  &  Nashville  and  the  six  months,  ^  time  of  construction. . .  86,186  noted  in  our  last  issue,  rejected  tlie  bids  re- 
Louisville  Ry.   Co.  to  secure   favorable  action  Total                                                          $3  532  g'S  reived   Jan.    20    for    constructing     9    miles   of 

on  the  plan  for  the  underpass  at  the  intersec-                    "  grade,  has  not  as  yet  fully  decided  what  future 

tion   of   Fourth   Ave.  and   the    tracks   of   the  The  58  miles  of  proposed  road  are  divided  in  action   will  be  taken   in  regard  to  this  work. 

three  companies.     The   work  of   construction  the  engineer's  plans  into  three  sections.     The  This  work  called  for  about  180,000  cu.  yds.  of 

will  entail  an  outlay  of  approximately  $150,-  first    section,    from     Palmer     to     Sandersdale  grading. 

000,  and  the  cost  will  be  prorated  between  the  counties,  through    Hampden     and     Worcester  It  is  probable  that  if  the  city  of  St.  Louis 

three  roads  and  the  city.  counties,  a  distance  of  21.93  miles,  with  an  18-  will  agree  to  pay  the  consequential  damages, 

ft.  embankment  and  an  excavation  of  26  ft..  the  Wabash  R.  R.  will  undertake  the  abolish- 

Maine.  will  cost  a  total  of  $1,798,613,  or  an  average  ments  of  the  crossings  at  Lindell  Blvd.,  Union 

The  Rangeley  Lakes  &  Megantic  Rv.  will  cost  per  mile  of  $72,148.  The  second  section.  Blvd.,  DeBaliviere  Ave.,  Waterman  .Ave., 
probably  let  contracts  in  about  a  week  for  from  Sandersdale  to  Mt.  Daniel  summit,  in  Kingsbury  Blvd.,  Delmar  Blvd.,  Olive  St.  road 
the  grading  work  for  about  11  miles  of  line  Worcester  County,  a  distance  of  15.61  miles,  and  Maple  Ave.  It  is  estimated  the  contem- 
from  Oquossoc.  Me.,  to  Kennebago.  This  with  an  embankment  in  parts  of  18  and  20  ft.  plated  work  will  cost  more  than  $1,000,000. 
road  is  a  subsidiary  of  the  Maine  Central  Rv..  and  an  excavation  of  23  ft.,  will  cost  a  total  An  order  has  been  signed  by  the  Federal 
of  which  T.  L.  Dunn.  Portland,  Me.,  is  Chief  of  $906,260,  or  an  average  of  $58,063  a  mile.  Judge  at  St.  Louis,  which  will  permit  the  re- 
Engineer.  The   third   and   last  section,    from   Mt.   Daniel  ccivers  of  the  Wabash  R.  R,  Co.,  A.  O.  Cun- 

•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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niiigham.  Chief  Engineer.  St.  Louis,  Mo.,  tfi 
borrow  and  diiburse  between  $!t,tMl(l,<K)0  and 
$10,000,000  to  rehabilitate  the  property.  Witli 
the  $l,6uO,0<H)  in  the  treasur\  of  tlie  Kquital)le 
Trust  Co.  in  New  York,  the  receivers  will  ex- 
pend a  total  of  almost  $ll,(lOii.il()(i.  These  e.x- 
penditnres  w^ill  include  $3,.V.'."),OiiO  for  new 
equipment.  $J,!*."i4,.J0i)  for  second  track  work, 
and  $1,010.01111   for  miscellaneous  expenses. 

Nevada. 

©Thompson  Brothers,  Salt  Lake  Cit.\-,  Utah. 
'have  been  awarded  a  contract  by  the  Prince 
Consolidated  Mining  Co.  for  constructing  a  7- 
mile  branch  from  the  mine  to  the  main  tracks 
of  the  Salt  Lake  Route  below  Pioche. 

The  Reno  Traction  Co..  Reno,  Nev.,  is  con- 
sidering building  a  line  from  Sparks  to  the 
mines  in  the  Wedelkina  District. 

New  Jersey. 

®The  contract  for  the  construction  of  the 
Pennsylvania  R.  R.  station  at  Summit  and  Sip 
Aves.,'  Jersey  Citv,  N.  J.,  has  l)cen  awarded 
to  the  J.  S.  Rogers  Co.,  Morristown,  N.  J.,  at 
$7(3,-2()!l 

New  York. 

®The  Degnon  Contracting  Co..  (»  Wall  St.. 
New  York  City,  has  been  awarded  the  con- 
tract at  $-2,355,8-i5  for  constructing  Sec.  2  of 
the  Piroadway-Lexington  Ave.  subway  in  New 
York  City,  bids  for  which  were  opened  Jan.  22 
by  the  Public  Service  Commission.  The  work 
calls  for  the  construction  of  about  2,800  ft. 
of  4-track  subway  along  Broadway  to  a  point 
about  T.J  ft.  south  of  the  center  line  of  Park 
PI  The  other  bids  received  were  as  follows  ; 
The  Cranford  Co.,  $2,404,.Jon ;  E.  E.  Smith 
Contracting  Co.,  $2,48(i,42:) ;  J.  F.  Cogan  Co.. 
$2,437,724;  Bradley  Contracting  Co.,  $2,530,- 
304-  Holbrook.  Cabot  &  Rollins  Corp..  $2,r)37.- 
8.52;  Frederick  L.  Cranford,  $2,.57(i,0.34 ; 
O'Rourke  Engineering  Construction  Co.,  $2,- 
786,454;  McArthur  Brothers  Co.,  $2,il94,105 ; 
the  United  Engineering  &  Contracting  Co..  $3,- 
106,301;  Pittsburg  Contracting  Co..  $3, 108 ,.375; 
Empire  Engineering  Corp..  $3.3-37.811. 

The  Little  Falls  &  Johnstown  R.  R.  Co..  a 
new  company,  has  applied  to  the  State  Public 
Service  Commission  for  authority  to  construct 
a  road,  28  miles  in  length  in  Fulton,  Mont- 
gomery and  Herkimer  counties,  from  Little 
Falls  to  Johnstown. 

The  Catskill  Traction  Co.  has  made  surveys 
and  has  secured  part  of  the  capital  for  the 
construction  of  a  7-mile  extension  from 
Leeds,  the  present  end  of  the  line,  through 
South  Cairo  to  Cairo.  It  has  not  yet  been 
decided  when  construction  contracts  will  be 
let.  Herman  C.  Cowen.  Catskill,  N.  Y,.  is 
President   and   Chief   Engineer. 

North   Carolina. 

Preliminary  surveys  are  under  way  by  engi- 
neers of  the  recently  incorporated  Durham  & 
Danville  Railroad.  The  proposed  route  will 
run  from  Durham.  N.  C.  via  Yancey  through 
Durham,  Orange  and  Chatham  counties  to 
Danville,  a  distance  of  70  miles.  J.  L.  More- 
head,  Durham,  N.  C.  is  president  of  the  com- 
panv. 

Ohio. 

The  Xorfolk  &  Western  Ry.  will  expend 
about  $5(t,000  in  laying  additional  tracks  at 
Clare  and  Idlewild.  Work  is  to  be  started 
in    a    few    days. 

It  is  rumored  that  the  Baltimore  &  Ohio 
Railroad  will,  upon  the  termination  of  its  con- 
tract with  the  C.  A.  &  C.  for  right  to  use  the 
tracks  from  Barberton  to  Warwick,  construct 
a  line  paralleling  the  Erie  from  Barberton  to 
Sterling,  a  distance  of  about  0  miles.  F.  L. 
Stuart,  Baltimore,  Md.,  is  chief  engineer  of 
the  company. 

Practicall\  all  rights  of  way  for  the  new- 
line  of  the  electric  railway  to  connect  Pittsburg 
and  Cincinnati  are  stated  to  have  been  se- 
cured. It  is  reported  that  this  project  is  being 
fmanced  by  English  capitalists,  wdioarc  rc])- 
resented  by  James  E.  Campbell  of  Columbus. 
Col.  A.  E'  Cox,  Huntington,  W.  Va.,  is  the 
promoter. 

The  Baltimore  &  Ohio  R.  R..   A.  M.  Kins- 


nian,  Engineer  of  Construction,  Cincinnati,  O.. 
has  set  aside  an  appropriation  for  the  con- 
.struction  of  a  snhwav  at  E.  28th  St.,  Lorain,  O. 
The  subway  will   cost  about  $140,000. 

The  Pennsylvania  R.  R.  is  planning  to  lay 
four  more  tracks  east  and  west  through  Ra- 
venna to  parallel  the  B.  &  O.,  over  which  the 
Pennsylvania  now  runs  trains  to  Niles.  These 
tracks  will  continue  the  Lake  Erie  &  Pitts- 
burg road,  recently  built  through  the  north  end 
"f  Summit  County  to  Lorain  and  Cleveland, 
connection  being  made  at  Lake  Brady. 

The  Springfield  &  Xenia  Ry.  Co..  M.  Acker- 
man,  General  Manager,  Springfield,  is  under- 
stood to  be  making  good  progress  with  its 
plans  for  the  construction  of  a  line  from 
Springfield  to  Dayton.  15  miles. 

Oklahoma. 

Engineers  of  the  Chicago,  Rock  Island  & 
Pacific  Ry.  and  of  Oklahoma  City.  Okla.,  will 
hold  a  conference  shortly  to  decide  definitely 
upon  the  proposition  of  elevating  the  tracks 
through  that  place  and  buildmg  a  new  depot. 
The  preliminary  plan  used  by  the  railway  en- 
gineering department  in  making  estimates  was 
that  the  elevation  should  begin  at  Pennsyl- 
vania Ave.  on  the  west  and  end  at  the  Walnut 
St.  viaduct  on  the  east,  reaching  an  elevation 
of  twenty  feet  at  the  half-way  point.  The 
site  of  the  new  depot  is  the  same  as  that  of 
the  present,  the  building  to  be  of  pressed 
brick  and  stone  and  one  of  the  finest  in  the 
southwest.  J.  B.  Berry,  Chicago,  111,  is  chief 
engineer   of   the    railroad. 

The  Beaver,  Meade  &  Englcwood  Ry.  Co., 
has,  as  mentioned  in  our  last  issue,  been  incor- 
porated in  Oklahoma.  The  company  proposes 
the  construction  of  a  line  from  Beaver,  Okla.. 
to  Meade  and  Englewood,  Kan.,  a  distance  of 
80  miles.  The  incorporators  are  Fred  C. 
Tracv,  John  W.  Webb,  William  T.  Quinn,  El- 
bert Clift,  Robert  McFarland,  Levi  S.  Munsell 
and  Frank  Laughrin,  all  of  Beaver.  The 
charter  provides  the  company  may  use  electric- 
ity, gasoline,  steam,  explosive,  or  any  other 
available  power,  except  that  no  surface  con- 
ductor, third  rail  or  other  similar  device  for 
the  transmission  of  power  shall  be  used. 

Oregon. 

.Announcement  has  been  inade  that  the 
Southern  Pacific,  G.  W.  Boschke,  Engineer. 
Portland,  will  commence  the  electrifying  of  its 
West  Side  and  Yamhill  Division  lines  as  soon 
as  the  matter  of  franchises  in  Portland  is  ad- 
justed. These  franchises  are  to  come  up  be- 
fore the  City  Council  on  Feb.  7.  The  electrifi- 
cation plans  are  understood  to  include  all  the 
West  Side  lines  between  Portland  and  St. 
Joseph,  the  Yamhill  lines  between  the  same 
points  and  the  3-mile  extension  to  McMinn- 
ville,  embracing  in  all  !I6.8  miles  of  tracks. 

The  Salem,  Falls  City  &  Western  Ry.,  S.  B. 
Taylor.  Chief  Engineer,  Dallas,  Ore.,  has  filed 
with  the  Secretary  of  State  resolutions  of  the 
Board  of  Directors  for  an  extension  from 
Salem  to  Oregon  City  via  Silverton,  Molalla 
and  Mullino.  The  resolution  also  contemplates 
a  branch  from  this  extension  to  Stayton.  Tne 
extension  will  require  the  construction  of  a 
bridge  over  the  Willamette  River  from  West 
Salem  to  Salem.  Permission  to  construct  this 
bridge  has  been  secured  from  the  State  and 
the  U.  S.  War  Department,  and  it  is  believed 
that  work  on  it  will  soon  be  under  way. 

Surveys  have  been  started  at  Lebanon,  Ore., 
by  an  engineering  party  from  Walla  Walla, 
and  it  is  given  out  that  the  work  is  being  done 
for  an  electric  railroad  up  the  South  Fork  of 
the  Santiani.  The  work  is  in  charge  of  E.  S. 
Clark,  with  headquarters  at  Lebanon. 

Deed  has  been  filed  for  record  at  Yreka, 
Cal.,  transferring  the  entire  holdings  of  the 
California  Northeastern  R.  R..  operating  be- 
tween Weed  and  Klamath  Falls..  Ore.,  to  the 
Oregon  Eastern  Ry.  Co..  the  consideration 
named  being  $5.200.0ff0.  The  railroad  was 
completed  to  Klamath  Falls  two  years  ago 
and  is  being  extended  on  from  there  to  Na- 
tron, through  a  country  that  is  little  devel- 
oped at  present,  but  which  it  is  expected  will 
develop  rapidly  when  a  railroad  is  in  opera- 
tion  through    it.     This   is   a   Southern    Pacific 


project  and  both  companies  were  organized 
liy  the  Southern  Pacific  Co.  The  Oregon 
Eastern  is  to  build  a  line  across  from  east  to 
west  and  will  connect  with  the  Deschutes 
River  line  running  to  Lakeview,  Alturas  and 
Susanville,  which  will  in  turn  connect  with  a 
line   from  Fernley,  Nev.,  to  Vina.  Cal. 

Pennsylvania. 

The  Erie  Traction  Co.,  Downing  Bldg.,  Erie, 
Pa.,  is  understood  to  have  plans  under  consid- 
eration for  connecting  Meadville  with  a  more 
direct  route  to  Erie.  It  is  probable  that  a  new 
line  will  be  built  from   Severling's  Corners. 

The  Philadelphia  &  Reading  Ry.,  Wm.  Hun- 
ter, Chief  Engineer.  Philadelphia,  Pa.,  is  pre- 
paring plans  for  the  construction  of  two  addi- 
tional tracks  south  from  Spring  Garden  St.  to 
the  existing  yard  at  Callowhill  St.,  Philadel- 
phia. They  will  be  constructed  on  the  east 
side  of  the  existing  tracks,  and  it  is  hoped  to 
be  able  to  begin  the  work  in  the  near  future. 

.\dvices  from  Ebensliurg,  Pa.,  state  that 
it  is  believed  that  the  Ebensburg  Coal  Co.  at 
Colver.  win  shortly  let  a  contract  for  the  con- 
struction of  a  branch  road  from  its  Colver 
operations  to  Nanty  Glo.  where  there  is  an- 
other coal  mining  operation.  It  is  also  re- 
ported that  .\nderson  Bros.,  .-Mtoona,  Pa.,  have 
a  contract  for  constructing  a  0-mile  line  from 
the  main  line  of  the  Blacklick  &  Yellow  Creek 
R.  R..  at  Priesser  along  a  tributary  of  the 
Black  Lick  to  Nanty  Glo. 

It  is  expected  that  the  Pennsylvania  R.  R. 
will  at  an  early  date  submit  its  plans  to  the 
City  Council  of  Philadelphia  for  extensive  ter- 
minal improvements  in  that  city.  These  plans 
are  understood  to  include  the  enlargement  of 
the  Broad  Street  Station;  the  building  of  a 
])arkway  frontage ;  the  vacation  of  Filbert  St. 
and  the  widening  of  Cuthbert  St.  and  sub- 
stituting that  street  for  Filbert  St.;  the  elec- 
trification of  the  sid.iurban  lines  entering  Broad 
Street  Station ;  the  widening  of  the  bridge 
across  Broad  St.  at  North  Philadelphia ;  the 
Broad  St.  subway ;  the  new  grain  elevator  and 
ore  handling  piers  at  Girard  Point;  the  aboli- 
tion of  grade  crossings  in  South  Philadelphia, 
particularly  those  along  Washington  ,A.ve. ;  the 
elevation  of  the  tracks  across  the  extreme 
southern  part  of  Philadelphia  to  Greenwich 
Piers;  the  building  of  a  belt  line  along  the 
Schuylkill  River  front  and  League  Island,  to 
join  with  the  present  belt  line,  and  the  pro- 
posed steamship  pier  at  Christian  St. 

Tennessee. 

.A.t  a  recent  meeting  of  the  City  Council, 
Nashville,  Tenn..  a  bill  was  considered  author- 
izin"'  the  Nashville  Terminal  Co.  to  extend  its 
tracks  on  Harrison  St. 

Texas. 

The  San  .-Kngelo  Power  &  Street  Ry.  Co. 
has  been  incorporated'with  a  capital  stock  of 
$100,000  and  proposes  to  construct  and  operate 
a  street  car  system  at  San  Angelo.  The  in- 
corporators include  J.  D.  Suggs,  San  Angelo; 
C.  C.  Kirkpatrick  and  W.  T.  Bartholomew. 

The  International  &  Great  Northern  Ry.  has 
advised  the  State  Railroad  Commission  that  it 
desires  to  issue  $3,000,0<XI  of  bonds  at  the  rate 
of  $1,000,000  each  year  for  the  next  three 
years.  This  road  is  planning  a  considerable 
amount  of  betterment  work  for  the  present 
season.  O.  H.  Crittenden,  Houston,  Tex.,  is 
Chief  Engineer. 

Citizens'  committee  of  Waco  has  si.gned  the 
agreement  with  Missouri,  Kansas  &  Texas  Ry.. 
S.  B.  F'isher,  Chief  Engineer,  St.  Louis,  Mo., 
regarding  the  building  of  tenninals  in  East 
Waco,  and  it  is  expected  that  the  railroad  will 
begin  construction  work  in   a  few  weeks. 

The  Crosbyton-South  Plains  R.  R..  now  op- 
erating 30  miles  of  line,  is  understood  to  be 
planning  to  begin  active  operation  Feb.  15  on 
the  extension  of  the  road  from  Crosbyton  to 
Spur  to  a  connection  with  the  Stamford  & 
Northwestern.  J.  M.  Bassett,  Crosbyton,  Tex.. 
is  General  Manager. 

Practically  all  bridge  and  concrete  work  and 
trading  for  the  Dallas- Waxahachie  Interurban 
line.  Ed.  T.  Moore.  General  Manager,  Dallas, 
have  been  completed  and  track  laying  will  be 
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started  shortly.  Ties  are  now  being  treated  at 
the  creosoting  plant  at  Lancaster  and  track 
laying  outtits  will  start  from  that  town,  work- 
ing both  ways,  toward  Dallas  and  Waxa- 
hachie. 

A  project  is  under  consideration  for  the  con- 
struction of  an  interurban  railway  from  La 
Grange  to  Brcnham.  G.  A.  Heilig.  Ui  Grange, 
is  interested. 

Surveys  for  the  projected  22-niilc  interurban 
line  from  Greenville  to  Blue  Ridge  have  been 
completed  and  the  stock  for  construction  pur- 
poses is  reported  to  have  been  subscribed.  .\ 
R.  Nicholson.  Greenville,  Tex.,  is  the  promoter. 

The  Palacios  &  San  Antonio  R.  R.  Co.  is 
reported  to  have  everything  in  readiness  for 
beginning  construction  work  on  ihe  proposed 
line.  The  general  offices  of  the  company  are 
at   Palacios. 

The  Northern  Texas  Traction  Co.,  Fort 
Worth,  has  placed  an  order  for  .V-ViU  tons  of 
steel  rails  and  plates. 

The  Gulf,  Texas  &  Western  Ry.  Co.  has 
secured  the  capital  for  the  construction  of  a 
ij.j-mile  e-xtcnsion  from  Jacksboro  southeast- 
ward and  will  let  contracts  in  about  !Mi  days. 
Surveys  have  not  been  made  as  yet  nor  has 
the  chief  engineer  been  employed.  Ben  B. 
Cain,  Dallas,  Tex.,  is  Vice  President  and  Gen- 
eral Manager. 

J.  M.  McDaniel,  a  civil  engineer  of  Dallas, 
Texas,  and  a  party  of  10  assistants,  have  com- 
pleted a  survey  for  a  railroad  from  Hillsboro 
to  Peoria.  Texas,  and  will  proceed  to  Whitney 
on  the  Texas  Central,  a  total  distance  of  l"i 
miles.  It  is  believed  by  some  that  the  St. 
Louis-Southwestern  (Cotton  Belt)  Ry.  is  back 
of  the  project  contemplating  a  line  from  Hills- 
boro to  Corsicana. 

According  to  recent  information  frcmi  Vic- 
toria, Texas,  officials  of  the  St.  Louis,  Browns- 
ville &  Mexico  Ry.,  have  practically  assured 
the  construction  of  the  proposed  extension 
from  Inari,  Refugio  County,  Texas,  or  Green 
Lake,  Calhoun  County,  to  Tivoli,  Refugio 
County,  a  distance  of  1-5  or  IT  miles.  Con- 
struction work  in  charge  of  W.  F.  Sparks  is 
already  underway  on  the  Victoria  extension. 
C.  B.  Rogers,  Kingsville,  Texas,  is  general 
manager  of  the  company. 

\V.  P.  McCoy,  who  has  the  contract  for 
grading  a  section  of  the  Giddings-Stonc  City 
line  of  the  Houston  &  Texas  Central  Ry.  has 
started  work  at  Caldivell,  Texas.  The  outfit 
includes  30  teams. 

Additional  plans  have  been  announced  at 
San  .Antonio,  Te.xas,  by  H.  W.  Quinan.  of  the 
San  .\ntonio,  Rockport  &  Mexico  Railroad, 
whereby  a  line  of  this  system  is  to  be  con- 
structed to  Del  Rio  via  Eagle  Pass  connecting 
with  the  Kansas  City.  Mexico  &  Orient  Ry. 

Utah. 

The  Ogden  Rapid  Transit  Co.,  Ogden,  Utah, 
has  applied  to  the  Commissioners  of  Weber 
County  for  permission  to  cross  a  county  road 
and  to  use  the  highway  at  certain  ponits  for  a 
roadbed.  It  is  believed  that  this  application 
was  made  with  a  view  to  extending  the  Ogden 
canyon  line  from  the  present  terminus  at  the 
Hermitage  resort  to  Huntsville. 

The  Salt  Uke  &  Ogden  Ry..  S.  Bamberger, 
President,  Salt  Lake  City,  now-  operating  oO 
miles  of  steam  line,  has  filed  an  amendment 
to  its  articles  of  incorporation  providing  that 
the  capital  stock  of  the  company  shall  be  $1,- 
•iOO.OOO,  divided  into  5,000  shares  of  preferred 
stock  and  10,0011  shares  of  common  stock  of 
the  par  value  of  $100  each. 

The  Utah  Coal  Ry.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $125,0<Xl  and  pro- 
poses to  construct  a  12.5-miIe  railway  in  cen- 
tral Utah.  The  officers  are :  William  M.  Brad- 
ley, president;  William  Ashton,  vice  president: 
Robert  B.  Harkness,  secretary  and  treasurer, 
all  of  Salt  Lake  City. 

A.  H.  Mohler,  president  of  the  Union  Pacific 
Ry.,  is  reported  to  have  announced  at  Ogden, 
Utah,  recently,  that  the  company  had  under 
consideration  extensive  improvements.  The 
per    cent    double-tracked    between 


line    is 

Ogden  and  Omaha,  and  will  be  double-tracked 

out  of  Ogden  this  season. 

Right  of   Way   .\gent   C.    A.   Black,   of  the 
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Lnion  facmc  Ry  .  has  succeeded  in  purchasing 
all  the  ground  necessary  for  the  iloublc-track- 
mg  and  changing  its  line,  together  with  reduc- 
ing the  grade  between  Uintah,  Utah,  and 
Mrawberry.  a  distance  of  about  six  miles. 
\\  lien  the  change  m  the  present  line  has  been 
made  the  road  will  occupv  higher  ground  at 
the  mouth  ot  Weber  canyon  and  also  through 
Lintah.  Construction  work  will  lie  started 
early  m  the  spring.  R.  L  llumlev,  Omaha. 
Neb.,   IS   chief   eiii;ineer. 

Vermont. 

1  be  Barre  k.  K..  ;i  subsidiarv  companv  of 
the  Boston  &  .Maine  R,  R.,  operating  Ji  miles 
ot  line  and  touching  a  number  of  quarries  at 
Barre,  is  planning  a  IVj-mile  extension  to 
reach  a  number  of  additional  quarries.  F.  W. 
Stanyan.  Montpelier.  Vl..  is  General  .Manager. 
Virginia. 

The  stockholders  of  the  Virginia  Ry.,  H. 
I-ernstrom,  Chief  ICngineer,  Norfolk,  Va.,  have 
authorized  the  increase  in  the  capital  stock  of 
that  company  fnnn  $;!(i,(i(Hl.iMMi  to  $<;.">,tK)0,00O, 
of  which  $J!i.iMi(i.(HHi  is  to  be  '>  per  cent  cumu- 
lative preferred  stock  and  $:^li.OO0,0(X>  common 
stock. 

rhe  Currier  Lumber  Co.,  operating  mills  at 
Glamorgan.  \'a.,  is  planning  the  extension  of 
a  number  of  short  line  branches  of  its  lumber 
road  around  the  Kentucky  border  this  year. 
One  and  the  most  important  will  be  a  (i-mile 
extension  from  Pound,  near  Pound  Gap  up 
Pound  River  skirting  the  State  border  to  the 
headquarters  of  Pound  into  rich  timber  prop- 
erties. .Another  will  go  down  Pound  five 
miles  to  Hettie,  and  still  another  will  go  up 
North  Fork  several  miles. 

Washington. 

The  Spokane,  Portland  &  Seattle  Ry.  is  re- 
ported to  be  considering  a  plan  for  building  a 
cutoff  from  the  Snake  River  junction  point 
to  Wallula,  thereby  cutting  ofT  about  JO  miles 
to  Portland. 

Franchise  has  been  asked  at  Bothell,  Wash., 
by  A.  K.  Rouse,  said  to  be  representing  Chi- 
cago parties,  for  a  franchise  to  construct  an 
electric  car  line  from  the  city  to  Seattle. 

It  is  rumored  in  Wenatchee,  Wash.,  that  the 
contract  for  the  construction  of  the  Great 
Northern  Ry.  from  Wenatchee  to  Oroville  will 
soon  be  let  and  that  actual  construction  work 
will  be  started  the  latter  part  of  .March.  The 
total  mileage  of  the  Great  Northern  in  Chelan 
County  for  this  line  will  be  '■)  miles.  The 
greater  portion  of  the  right  of  way  will  per- 
mit of  rapid  road  building,  but  along  the 
Columbia  River  banks,  a  few  miles  from  We- 
natchee, a  large  quantity  of  rock  work  will  be 
encountered  which  will  necessitate  heavy  blasts. 
.\  portion  of  the  line  from  Oroville  to  Pat- 
eros  has  already  been  graded,  the  work  having 
been  completed  about  a  year  ago. 

West  Virginia. 

The  stockholders  of  the  Wheeling  Traction 
Co.,  Geo.  O.  Nagle,  General  Manager,  Wheel- 
ing, W.  Va.,  have  decided  to  spend  $1,000,000 
to  improve  the  power  plant  in  South  Wheel- 
ing, erect  a  new  repair  shop  on  the  island, 
a  new  car  barn  at  Glenova  and  add  from 
20  to  ^.S  modern   double-truck  cars. 

The  town  of  Weston,  W.  Va.,shas  voted  to 
grant  a  franchise  to  the  Clarksburg  &  Weston 
Electric  Ry.  Co.,  and  it  is  expected  that  the 
1()  miles  of  line  needed  to  complete  the  road 
from  !Mount  Clare  to  Weston  will  be  finished 
at  once. 

The  Clarksburg  &  Philippi  Traction  Co.  of 
Clarksburg  has  l)een  incorporated  with  a  capi- 
tal stock  of  $;}00,00(>  and  proposes  to  build  a 
trolley  line  from  Clarksburg  to  Belington  and 
from  Craigmoor  to  Buckhannon,  W.  Va. 

Wisconsin. 

The  Wisconsin  State  Railroad  Commissioii 
at  a  recent  hearing  granted  the  Chicago  & 
Wisconsin  Valley  R.  R.  a  certificate  of  neces- 
sity and  convenience  to  build  its  line  from 
Madison  to  Portage  and  also  permission  to  in- 
crease its  capital  stock  to  $4S4,0OO.  .Mien  T. 
Russell,  Portage,  Wis.,  is  an  officer  of  the  rail- 
road. 


Wyoming. 

.\s  noted  in  our  last  issue,  a  plan  is  under 
consideration  for  building  an  electric  railway 
to  connect  Basin  with  Otto,  Burlington  and 
Germania.  .\I.  Fi>lcey  and  J.  B.  Thompson, 
Basin,  Wyo.,  are  interested. 

Canada. 

•f>Bids  will  be  received  until  noon,  Feb.  20, 
by  Board  of  Control,  Toronto.  Out.,  for  sup- 
ply of  track  intersections  and  other  special 
work  layouts.  G.  R.  Geary  is  Chairman  of 
the  Hoard.  Specifications  may  he  had  of  the 
Department  of  Railways  and  Bridges,  City 
Engineer's  office,  Toronto,  Out. 

The  ratepayers  of  Edmonton,  .\lta.,  have 
endorsed  the  by-law  for  the  expenditure  of 
$<iOu,0oo  for  extensions  to  the  municipal  street 
railway.  The  City  of  Edmonton  Street  Ry. 
Department  i-.  operated  by  the  city  engineer 
and   three  comiiiissioners. 

The  .Montreal  &  .Southern  Counties  Ry. 
Co.,  W.  n.  Powell,  General  .Manager,  ."lOi; 
Canadian  Express  llldg..  .Montreal,  Que.,  has 
decided  on  the  building  of  an  .-idditional  20 
miles  of  track  and  the  electrification  of  the 
old  Granby  &  Waterloo  Ry.,  a  steam  road 
with    I.)  miles  of  track. 

.\nnouncement  has  been  ma<Ie  at  Rrantford, 
Out.,  by  President  .Muir  of  the  Lake  Erie  & 
.Northern  Ry.  Co.  that  the  proposed  route  be- 
tween Rrantford  and  Port  Dover  had  been 
fully  ratified  by  the  Dominion  Railway  Board, 
including  the  approval  of  all  railway  cross- 
ings between  Brantford  and  Simcoc.  Entrance 
to  Brantford  along  the  canal  bank  was  con- 
firmed. 

The  City  Council  <if  Stratford  has  decided 
to  submit  to  the  rate  payers  the  latest  proposal 
of  the  Canadian  Pacitic  Ry.  for  securing  an 
entrance  to  this  city.  It  is  stated  that  if  an 
agreement  is  reached  and  the  by-law  passed 
without  delay  the  work  will  be  commenced  this 
spring  and  finished  possibly  within  the  year. 
The  line  would  be  from  Embro  to  Linwood 
via   Stratford. 

The  Hamilton,  Grimsby  &  Beansville  Ry. 
Co.  (electric).  Hamilton,  Out.,  has  plans  well 
along  for  extending  its  line  this,  year  to  St. 
Catharines.   Out. 

-Application  is  to  he  made  at  the  present 
session  of  Parliament  to  incorporate  a  railway 
company  under  the  name  of  "The  Prince 
Edward  &  Hastings  County  Ry.."  with  power 
to  lay  out.  construct  and  operate  a  line  of  rail- 
way from  a  point  at  or  near  Trenton,  in  the 
county  of  Hastings,  to  Gardenvillc,  in  Prince 
Edward  County,  thence  in  an  easterly  direction 
through  or  near  .Mbury.  Rednerville  and  Ross- 
inore,  and  thence  to  Belleville,  County  of  Hast- 
ings ;  leaving  Belleville,  going  north  to  Frank- 
ford  and  then  back  to  Trenton.  .V  line  will 
also  be  constructed  near  .Albury  or  Redner- 
ville to  Wellington,  Prince  Edward  County, 
and  thence  to  Bloomfield  and  Picton.  .Another 
line  at  Picton  will  connect  for  Demorcstville. 
Northport,  Somersville  and  Ferry  Point,  in  the 
County   of   Prince   I'.dward. 

The  Canadian  Government  has  approved 
the  plans  of  the  Esquimault  &  Nanainio  Ry., 
H.  J.  Cambie,  Chief  Engineer.  Victoria,  B.  C., 
for  its  extension  up  the  east  coast  of  Van- 
couver Island,  from  Union  Bay  to  Duncan 
B.ay,  north  of  the  Campbell  River.  The  com- 
pany is  understood  to  contemplate  .an  early 
commcnceincnt  of  construction,  the  clearing 
of  right-of-way  and  a  beginning  of  the  grad- 
ing of  the  line  being  already   in   hand. 

The  Grand  Trunk  Pacific  Ry.  Co.  is  to  ap- 
ply at  the  present  session  of  the  Saskatchewan 
Legislature  for  an  act  to  incorporate  a  com- 
pany to  be  known  as  "The  Grand  Trunk  Pa- 
cific Saskatchewan  Ry.  Co.,"  with  the  follow- 
ing powers :  To  lay  out.  construct,  equip, 
maintain  and  operate  in  Saskatchewan  the  fol- 
lowing lines  of  railway:  From  a  point  at  or 
near  the  city  of  Saskatoon,  westerly  and  north- 
westerly to  a  point  at  or  near  the  town  of 
Battlcford:  from  a  point  at  or  near  the  town 
of  Watrous,  southwesterly  through  or  near  the 
town  of  Swift  Current  to  a  point  on  the  inter- 
national boundary  between  ranges  22  and  30 
west  of  the  third  meridian :  from  a  point  at  or 
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near  the  town  of  Melville,  northerly,  north- 
westerly and  westerly  to  a  point  at  or  near  the 
city  of  Regina;  from  a  point  at  or  near  the 
city  of  Saskatoon,  southeasterly,  southerly  and 
southeasterly  to  a  point  at  or  near  the  city  of 
Regina ;  from  a  point  at  or  near  township  30. 
range  8,  west  of  the  third  meridian,  south- 
westerly and  westerly  to  join  the  Biggar-Cal- 
gary  branch  of  the  Grand  Trunk  Pacific 
Branch  Lines  Co. 

The  Canadian  Northern  Ry.  has  surveys 
under  way  for  another  line  which  will  give 
a  direct  freight  haul  from  Portage  to  the  head 
of  the  lakes  without  having  to  go  through 
Winnipeg,  and  also  a  more  direct  line  to  Em- 
erson and  through  to  Minneapolis.  The  pro- 
jected line  will  go  south  from  Winnipeg  to 
Carman  and  then  east  to  Morris,  and  from 
there  will  connect  with  the  line  at  Calionte 
from  Emerson  to  South  Junction  on  the  main 
line. 

Plans  are  under  consideration  for  the  laying 
of  about  1.3  miles  of  track  this  season  for  the 
Calgary  Street  Ry.  This  railway  is  owned  by 
the  city  of  Calgary,  Alberta. 

The  third  surveying  party  has  started  work 
on  the  proposed  line  of  the  St.  John  Valley  Ry. 
l)etween  Fredericton,  N.  B.,  and  Gagetown. 
The  party  which  has  been  working  on  the  sur- 
vey for  the  Gibson  &  Minto  Ry.  has  completed 
the  work. 

The  Ontario  Railroad  Commission  will  this 
fall  probably  take  up  the  matter  of  extending 
the  Temiskaming  &  Northern  Ontario  Ry. 
northward  beyond  the  junction  of  the  Grand 
Trunk  Pacific  at  Cochrane,  until  it  reaches  the 
shores  of  James  Bay.  Sidney  Ellis  has  been 
commissioned  by  the  railway  commission  to 
undertake  a  preliminary  examination  of  the 
route   that   would   be   followed,   but   chiefly  to 


gather  data  respecting  James  Bay  and  the 
country  thereabouts.  His  report  will  be  pre- 
sented probably  next  September,  and  upon  the 
information  contained  therein  will  largely  de- 
pend the  future  course  in  regard  to  an  exten- 
sion of  the  Temiskaming  &  Northern  Ontario 
Ry.  northward  to   salt  water. 

It  is  reported  that  the  Canadian  Northern 
Ry.  has  taken  over  the  Hamilton,  Waterloo  & 
Guelph  Railway  franchise  and  will  build  the 
pro-^osed  line,  thus  insuring  the  McKenzie- 
Mann  company  entrance  to  Hamilton,  Can.,  be- 
hind Dundurn  and  Harvey  Parks. 

Advices  from  Port  Colborne,  Ont.,  state 
that  the  Grand  Trunk  Ry.  will  build  a  new  Y 
and  lay  aljout  10  additional  tracks  in  their 
yards  at  that  place. 

The  Canadian  Northern  will,  according  to 
reports  from  Regina,  Sask.,  start  work  some 
time  this  summer  on  large  shops  at  that  place. 

The  following  statement  is  reported  to  have 
been  made  by  George  Bury,  vice-president  and 
general  manager  of  the  Western  Lines  of  the 
Canadian  Pacific,  Winnipeg,  i\Ian. :  This  year 
the  Canadian  Pacific  will  spend  $-20,000,000  for 
improvements  and  betterments  on  its  lines 
west  of  the  Great  Lakes.  Double-tracking  of 
main  line  will  be  done  in  all  congested  sec- 
tions ;  a  new  coaling  plant  will  be  constructed 
at  Fort  William,  together  with  new  freight 
yards,  steel  docks  and  increased  elevator  ca- 
pacity ;  a  new  terminal  at  Coquitlani,  Vancou- 
ver Island;  improved  terminal  facilities  at 
Winnipeg,  Vancouver.  Calgary  Swift  Current, 
Moosejaw,  Outlook,  Regina,  Broadview  and 
Brandon.  In  addition  to  this  work  about  250 
miles  of  new  branch  lines  will  be  constructed, 
while  about  470  miles  of  line  are  to  be  relaid 
with  80-lb.  standard  rails. 

Representatives   of   the    Canadian    Northern 


Ry.  are  to  apply  to  the  Saskatchewan  Legisla-  I 
ture  for  the  incorporation  of  a  company  with  I 
power  to  construct  the  following  lines ;  From 
a  point  at  or  near  Kipling  westerly  to  a  point 
at  or  near  New  Warren ;  from  a  point  at  or 
near  Hampman,  northerly  to  a  junction  with 
the  Brandon,  Saskatchewan,  line  of  the  Cana- 
dian Northern  Ry. ;  from  a  point  at  or  near 
Moose  Jaw,  easterly  to  a  point  at  or  near  Re- 
gina; from  a  point  on  the  Delisle  branch  of 
the  Canadian  Northern  Ry.,  westerlay  to  the 
western  boundary  of  the  province ;  from  a 
point  at  or  near  Chamberlain,  southerly  to 
Moose  Jaw;  from  a  point  at  or  near  Craven 
in  a  generally  northeasterly  direction  to  a  point 
at  or  near  Hudson  Bay  Junction  with  a  branch 
from  a  point  thereon  to  a  point  on  the  Ross- 
burn  branch  of  the  Canadian  Northern  Ry. 
east  of  Yorkton ;  from  a  point  at  or  near 
Humboldt,  westerly  to  a  point  at  or  near  Sas- 
katoon ;  from  a  point  at  or  near  Langham, 
southeasterly  to  a  point  at  or  near  Saskatoon; 
from  a  point  at  or  near  Melfort,  northeasterly 
to  the  eastern  boundary  of  the  province ;  from 
a  point  at  or  near  Hudson  Bay  Junction, 
southerly  to  a  point  on  the  Brandon-Regina 
line  of  the  Canadian  Northern  Ry.,  west  of 
Maryfield ;  from  a  point  at  or  near  Swift  Cur- 
rent northerly  to  a  point  at  or  near  Battleford; 
from  a  point  at  or  near  Chamberlain  westerly 
and  north  to  the  North  Saskatchewan  River 
to  the  western  boundary  of  the  province ;  from 
a  point  at  or  near  Prince  Albert  northeasterly 
to  the  eastern  boundary  of  the  province ;  from 
a  point  on  the  Prince  .'Vlbert-Denholm  line 
of  the  Canadian  Northern  Ry.,  westerly  to  a 
point  on  the  North  Battleford-Jack  Fish  line 
of  the  Canadian  Northern  Ry. ;  from  a  point 
at  or  near  Moosomin,  southerly  to  the  south- 
ern boundary  of  the  province. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

4*Bids  will  be  received  until  1  p.  in.,  Feb. 
21,  by  Commissioners  of  Randolph  County, 
Roanoke,  Ala.,  for  grading,  draining  and  sur- 
facing with  sand  clay  approximately  .[>  miles 
of  road  to  be  built  with  State  aid.  A  certified 
check  for  $400  must  be  filed  with  each  bid.  W. 
S.  Keller  h  State  Highway  Engineer.  Mont- 
gomery,  Ala. 

At  a  recent  meeting  of  the  Board  of  Trade 
of  Tuscaloosa,  Ala.,  a  resolution  recommending 
the  construction  of  a  new  highway  from  the 
Warrior  River  to  Tuscaloosa  was  passed. 
The  estimated  cost  of  the  road  is  $8,500. 

Arkansas. 

The  Improvement  Board  of  Paving  District 
No.  7,  city  of  Fort  Smith,  Ark.,  will  shortly 
ask  for  bids  on  the  paving  of  Garrison  Ave. 
M.  H.  Reed  is  Engineer  and  Roy  Johnson  is 
Secretary  of  the  Board. 

California. 

®The  Board  of  Supervisors  of  San  Joa- 
quin County,  Stockton,  Cal.,  recently  received 
the  following  bids  for  improving  nine  miles 
of  the  Roberts  Island  road  with  oil  macadam, 
the  route  to  be  from  the  Roberts  Island  bridge 
to  the  Lathrop  road  south  of  French  Camp: 
Ross  Construction  Co.,  $58,003;  Cotton  Bros. 
Co.,  $58,468 ;  Cy.  Moreing,  Jr.,  $50,301  ;  Frank 
C.  Mclntyre,  $51,952.  Bids  were  received  at 
the  same  time  for  the  graveling  and  oiling  of 
a  road  between  Tracy  and  Vernalis,  a  distance 
of  14  miles:  Cotton  Bros.  Co.,  $55,294;  Frank 
C.  Mclntyre,  $52,893;  Cy.  Moreing,  $51,132. 
Both  contracts  were  awarded  to  Cy.  More- 
ing. 

®The  Board  of  Supervisors  of  San  Joaquin 
County.  Cal.,  has  awarded  the  contract  for  the 
improving  of  the  Mariposa  road  from  College- 
ville  to  Escalon,  a  distance  of  12  miles,  to  F. 
C.  Mclntyre  for  $42,957.  Other  bids  on  the 
work  were :  Cy.  Moreing,  Jr.,  $45,fifi0,  and 
Cotton  Bros.,  $47,512.  Stockton  is  the  county 
seat. 


According  to  advices  from  Fresno,  Cal.,  a 
campaign  is  to  be  launched  in  Fresno  County 
some  time  during  this  month  for  a  $3,000,000 
bond   issue   for   good   roads. 

Specifications  for  the  paving  of  7  miles  of 
the  Jacobs  road  from  the  western  Innits  of 
Stockton,  Cal.,  across  the  island  to  the  Santa 
Fe  fence,  near  Holt  station,  and  for  the  con- 
struction of  a  pile  trestle  on  the  French  Cainp 
road,  have  been  adopted  by  the  Board  of  Sup- 
ervisors of  San  Joaquin  County,  Stockton. 

The  San  Diego  County  Board  of  .Supervis- 
ors, San  Diego,  Cal.,  has  received  the  follow- 
ing bids  for  the  construction  of  four  miles 
of  highway  between  Raniona  and  Mesa 
Grande:  M.  D.  Goodbodv.  $16,718;  Knight  & 
Hyde    Construction  ^  Co.,   $18,904. 

Plans  and  specifications  for  improving 
Santa  Clara  St.,  from  12th  St.  to  Coyote  Riv- 
er, and  Orchard  St.,  from  San  Carlos  to  Au- 
zerais  Ave.,  have  been  adopted  by  the  City 
CounciJ   of   San  Jose,   Cal. 

Colorado. 

The  Colorado  State  Highway  Commission 
has  sent  an  engineer  to  Grand  Junction  for 
the  purpose  of  making  a  survey  of  the  Grand 
Junction-Parado.x  Valley  automobile  road,  via 
LTnaweep   caiion. 

Georgia. 

The  Streets  and  Drain  Committee  of  the 
City  Council  of  .\ugusta,  .Ga.,  has  asked  the 
appropriation  committee  for  an  amount  suffi- 
cient to  pave  May  Ave.  and  Walton  Way  with 
some  permanent  material,  also  12th  St.,  from 
Broad  St.  to  the  city  limits,  also  to  pave  Tel- 
fair,  from   Eighth  to  Ninth. 

A  good  roads  improvement  club  has  been 
organized  in  Ware  County,  Ga.,  for  the  pur- 
pose of  working  for  better  highways  through 
the  Waycross  section.  The  club  will  affiliate 
with  the  American  A.ssociation  for  Highway 
Improvement.  Dr.  G.  P.  Folks  of  Waycross 
is  president  and  Dan  Lott  of  Waycross  is 
secretary. 


Illinois. 

^Bids  will  be  received  until  1  p.  m.,  Feb. 
15,  at  which  time  bids  will  be  opened  in  A. 
H.  Mueller's  Hall,  Highland,  111.,  for:  Tren- 
ton Road. — The  proposed  improvement  begins 
at  the  south  end  of  the  existing  macadam  on 
the  Trenton  road  and  extends  in  a  southerly 
direction.  The  amount  of  road  to  be  built  will 
be  not  less  than  5,280  ft.  nor  more  than  9,300 
ft.,  and  the  contract  will  be  awarded  for  as 
much  of  the  work  as  can  be  constructed  with 
the  money  available.  It  is  expected  there  will 
be  about  $11,000  to  be  expended  for  this  im- 
provement. The  beginning  of  the  proposed  im- 
provement is  by  road  approximately  P,^  miles 
from  the  \'andalia  raitr6ad  station- m  High- 
land, and  there  is  a  good  macadam  road  the 
entire  distance.  Quantities :  Seven  thousand 
to  12,400  sq.  yds.  of  finished  macadam  8  ins. 
thick.  Excavation:  An  average  of  one-fourth 
cu.  yd.  per  sq.  yd.  of  finished  roadway.  Sepa- 
rate bids  are  requested  for  water-bound  ma- 
cadam and  bituminous  macadam.  Work  to  be 
completed  on  or  before  Nov.  1,  1912.  More 
detailed  information  may  be  had  bv  an  exami- 
nation of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission,  which 
may  be  seen  at  the  Town  Clerk's  office  or  may 
be  obtained,  upon  application  in  writing,  from 
the  Illinois  Highway  Commission,  Springfield, 
111. 

The  Board  of  City  Commissioners  of  Wau- 
kegan.  Til.,  has  ordered  the  construction  of 
new  pavement  on  County  St.,  between.  Madi- 
son and  Franklin  Sts.,  at  an  estimated  cost  of 
$10,000. 

The  Commissioners  of  Road  District  No.  7. 
Cairo,  111.,  will  construct  a  mile  of  :n.acadam 
road  running  from  Beech  Ridge  tow.'.rd.  Wil- 
lard  this  spring.  Crushed  stone  will  be  used. 
.Another  stretch  of  road  to  be  improved  will 
be  from  the  city  limits  north  for  one  mile  to 
the    Country   Club. 

The  Board  of  Local  Improvement  of  .■Me- 
do,  111.,  has  passed   a  resolution  adopting  the 
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paving  proposition.  The  pavement  will  be 
the  Dolarway  and  consists  of  5%  ins.  of  con- 
crete covered  with  Vi  in.  of  bitumen  and  sand. 
On  College  Ave.,  and  in  the  business  section 
the  pavement  will  be  50  ft.  wide  and  in  the 
residence  part  24  and  :50  ft.  wide.  -Mayor 
J  \V.  McRoberts  has  estimated  that  the  work- 
will  cost  approximately  $110,90-5. 

City  Engineer  R.  L.  McCalman  of  Decatur, 
111.,  recently  estimated  the  cost  of  the  proposed 
paving  of  Orchard  St.,  from  \Vater  to  Broad- 
way and  Cleveland  Ave.  The  items  in  the  esti- 
mate are  as  follows :  Orchard  St. — 3,o00  yds. 
of  paving  at  $1.75 ;  2,600  ft.  curb  and  gutter  at 
50c.;  2,700  yds.  of  excavation  at  4(ic. ;  six 
brick  catch  basins  at  $3o ;  one  brick  manhole, 
$25;  ItiO  ft.  10  ins.  sewer  pipe  at  50c- ;  -110  ft. 
12  ins.  sewer  pipe  at  OOc. ;  total,  $9,02:1.  Cleve- 
land Ave.— 0,-100  yds.  of  pavement  at  $1.20 ; 
4,300  ft.  of  curb  at  40c.;  3,700  yds.  of  excava- 
tion at  40c.;  12  catch  basins  at  $3-5;  live  man- 
holes at  $25 ;  1,300  ft.  sewer  pipe  at  .")0c. ; 
total.   $12,799, 

Citv  Engineer  John  D.  Arcy  of  Sterhng, 
111.,  has  completed  the  estimates  on  ail  of  the 
proposed  streets  for  paving  which  will  cost 
approximately  $100,000.  The  Board  of  Local 
Improvement's  contemplates  paving  at  least  50 
blocks,  probably  with  brick.  An  election  will 
be  held  in  the  spring  for  the  purpose  of  vot- 
ing on  the  proposition. 

The  contract  for  the  construction  of  approx- 
imately 30,000  sq.  yds.  of  brick  pavement  on 
concre'te  base  at  Ro'chelle,  HI.,  will  be  let  after 
March  1.  Aetna  Engineering  Bureau,  17  L-i 
Salle  St.,  Chicago,  are  engineers. 

Indiana. 

4-Bids  will  be  received  until  10  a.  ni.,  March 
1,  by  Board  of  Hendrick  and  Morgan  Coun- 
ties Commissioners,  Danville,  Ind.,  for  the 
construction  of  a  road  on  the  county  line  21.- 
102  ft.  in  length.  L.  W.  Borders  is  Hen- 
drick's  County  Auditor. 

®The  Board  of  Wells  County  Commission- 
ers, Bluffton,  Ind.,  has  awarded  the  following 
contracts  for  the  construction  of  four  high- 
ways in  Harrison  Township  and  two  in  Ches- 
ter Township,  for  which  bids  were  opened 
Jan.  31 :  Thos.  Turpin,  Liberty  Center,  Ind., 
one  road;  .\lva  W.  Woodward.  Ossian.  one 
road  in  Harrison  Township ;  Wilson  Wood- 
ward, Ossian.  Ind.,  one  road  in  Harrison 
Township;  John  N.  NefF.  Bluffton,  Ind.,  one 
road  in  Harrison  Township;  James  -\.  Cros- 
bie,  Bluffton,  two  roads  in  Chester  Township. 
and  L.  O.  Bears.  Geneva,  one  road  in  Xot- 
tingham  Towmship. 

®The  Board  of  Public  Works  of  Michigan 
City,  Ind.,  has  awarded  the  contract  for  the 
construction  of  sheet  asphalt  on  Detroit,  Wa- 
bash and  Spring  Sts.,  to  the  Western  Con- 
struction Co.,  of  Lafayette,  Ind. 

An  election  will  probably  be  held  in  Wash- 
ington Township,  Gibson  County.  Ind.,  this 
year  to  vote  on  a  petition  to  improve  8  miles 
of  public  highway  in  that  township.  Prince- 
ton is  the  county  seat. 

Iowa. 

•J-Bids  will  be  received  until  8' p.  m..  Feb. 
20  (readvertisement).  by  J.  A.  Dougherty. 
City  Clerk.  Carroll,  la.,  for  furnishing  the 
necessary  labor  and  material  for  the  improve- 
ment of  several  streets  by  paving  with  creo- 
soted  block,  brick  and  bitulithic  pavements. 
The  work  will  include  approximately  9,000  cu. 
yds.  of  excavation,  8,500  lin.  ft.  of  curb  and 
combined  curb  and  gutter  and  about  23,000 
sq.  yds.  of  pavement.  .\  certified  check  for 
$3,000  must  be  filed  with  each  bid.  Official 
advertisement  will  be  found  elsewhere  in  this 

'   issue. 

I  The  City  Council  of  Sheldon,  la.,  has  passed 
a  resolution  of  necessity  for  paving  22  blocks 

I  of  streets  of  Sheldon  and  has  instructed  the 
City  Engineer  to  prepare  plans  and  specifica- 
tions for  the  work. 

The  Citv  Council  of  Sioux  City,  la.,  on  Jan. 
27  received  bids  for  paving  in  the  Morningside 
district  from  Jensen  &  Krage,  E.  J.  Ilanion, 
Lewis  &  Leader,  P.  C.  Habson  and  M.  L. 
Flinn.  The  bids  were  received  in  three  sec- 
tions and  in  each   section  the  bids  of  Jensen 
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$2.tKS  between  the  rails.  i..)r 
and  $3  between  the  rails  inr  bitulithic. 

Kentucky. 

4"l^>'ls  will  i,c  r.-ccivcl  until  7  p. 
l-l,  by  City  Clerk.  .\lt.  .Sterling.  Ky 
construction  of  brick  pavement  on 
foundation. 

®The  Hoard  of  Public  Works  uf  bniisvillc, 
Ky.,  has  awardeil  conir.acts  inr  paving  total- 
ing $2ii,00ii.  as  loll.iws:  The  speciticaiions  in 
each  of  the  contracts  calls  I'ur  the  use  of  vitri- 
fied brick:  Market  St..  2(;tli  tu  2.'*tli,  vilritied 
block,  V.  G.  Hreslm.  $1.49  sq.  yd.;  Shelby  St., 
between  Oak  and  Camp,  vitrified  block,  G.  W. 
Gosnell  $l."i.S  a  sci.  yd.;  Brook  St..  between 
Walnut  and  Chcsimit.  vitrilied  block,  L.  R. 
Figg,  $l..jti  a  sij.  yd.;  Walnut  St.,  between  24th 
and  2iith,  asphalt,  Louisville  .\sphalt  Co.,  $1.()8 
a  sq.  yd. 

®\\'.  C.  Overly  &  Co..  Joplin.  Mo.,  have 
been  awarded  the  conlr.-ict  by  the  .Monroe 
County  Judge,  Tompkinsville,  Ky.,  for  the 
construction  of  four  miles  of  pike  from 
Tompkinsville  toward  the  Cumberland  River 
for  $111,000.  The  paving  will  be  of  vitrilied 
brick,  approximately  47,2no  sq.  yds.,  with  con- 
crete gutter  and  all  work  incidental  thereto. 
Howe  &  Wise,  Houston,  Tex.,  are  Engineers. 
Bids  were  opened  Jan.  27. 

Maryland. 

4«Bids  will  be  received  until  noon.  Feb.  20, 
by  Board  of  Washington  Coiuity,  Hagers- 
town,  Md.,  for  the  construction  of  about  IVt, 
miles  of  state  aid  road. 

•J«Bids  will  be  received  until  11  a.  m.,  Feb. 
14,  by  Board  of  Awards,  at  the  office  of  the 
city  register,  Baltimore,  Md.,  for  grading,  curb- 
ing and  paving  with  sheet  asphalt  partly  on 
concrete  base  and  partly  on  present  cobblestone 
surface,  and  with  vitrilied  block  and  granite 
block  on  concrete  base,  sections  of  about  lii 
streets,  arranged  into  following  contracts : 
Contract  No.  (j,  57, 1.5(1  sq.  yds.  sheet  asphalt, 
1,014  sq.  yds.  vitrilied  block;  certified  check 
$2,700.  Contract  No.  7—40.953  sq.  yds.  sheet 
asphalt.  C61  sq.  yds.  vitrified  block ;  certified 
check,  $2,000.  Contract  No.  8 — 12,059  sq.  yds. 
sheet  asphalt,  3,120  sq.  yds.  vitrified  block, 
525  sq.  yds.  Belgian  block;  certified  check. 
52,.500.  Contract  No.  9—8,350  sq.  yds.  vitri- 
fied block ;  certified  check,  $000.  Contract  No. 
10— lti.8<>2  sq.  yds.  vitrilied  block,  793  sq.  yds. 
Belgian  block;  certified  check,  $1,000.  Contract 
No.  11 — t.8o3  sq.  yds.  Belgian  block;  certified 
check  $500.  Contract  No.  12—7,075  sq.  yds. 
Belgian  block;  certified  check.  $800.  Contract 
Mo.  i;J—  8,119  sq  .yds.  Belgian  block;  certified 
check.  $800.  Specifications  and  proposal  sheets 
furnished  upon  application  to  office  of  Paving 
Commission.  City  Hall.  Plans  and  profiles 
on  file  in  office  of  H.  Kent  McCay,  chief  en- 
gineer ;  R.  Keith  Complon,  chairman  Paving 
Commission. 

Michigan. 

The  citizens  of  Lake  Township,  Missaukee 
County,  Mich.,  at  a  recent  election  voted  the 
issuance  of  bonds  in  the  sum  of  $12,000  for 
improvements  on  roads  for  the  next  two  years. 
The  levy  will  be  from  7  to  12  mills. 

The  citizens  of  Winsor  Township.  Huron 
County,  Mich.,  it  is  reported,  oi\Jan.  27  voted 
to  raise  $50,000  to  build  17  miles  of  stone  road. 

The  citizens  of  I^well,  Mich.,  on  Jan.  22 
voted  the  issuance  of  bonds  in  the  sum  of  $25,- 
000  for  paving.  Specifications  are  being  pre- 
pared by  E.  H.  Christ  for  the  paving  of  the 
main  street  with  brick 

Minnesota. 

.A  petition  has  recently  been  granted  for 
the  construction  of  a  new  road  beginning  at 
the  southeast  corner  of  Koochiching  County, 
State  of  Minnesota,  and  extending  10  miles 
south  on  the  line  between  St.  Louis  and  Itasca 
Counties.  International  Falls  is  the  county 
seat   of   Koochiching   County. 

The  Minnesota  Stale  Highway  Commission, 
St  Paul  has  decided  to  survey  the  proposed 
routes  of  the  Brainerd  and  Moose  Lake,  Du- 
luth  and  Moorhcad,  Deer  River  anri  Nfirthome 

ork  now  open  for  bids.    '*  indicates  a  contract  let  recently 


and  the  Duluth  and  St.  Vincent  highways,  the 
last  as  far  as  the  eastern  boundary  of  Clear- 
water County.  These  roads  are  located  in 
the  northern  part  of  the  state. 

Plans  are  being  prepared  by  the  Minnesota 
State  Highway  Commission.  St.  Paul,  for  a 
main  highway  from  Duluth  to  St.  Vincent, 
Duluth  to  Moorhead,  Duluth  to  Twin  Cities, 
International  Falls  to  Twin  Cities,  Brainer<l 
to  .Moose  Lake.  Deer  River  to  Northome. 
Preliminary  surveys  arc  now  under  way  on 
several  portions  of  these  roads  and  will  be 
extended  to  all  immediately  after  preliminary 
petitions  and  approvals  by  County  Board  arc 
filed.  The  Commission  will  not  take  action 
on  final  approval  until  receipt  of  engineer's 
report.  Geo.  W.  Cooley,  St.  Paul,  is  State 
Engineer  and  Secretary  of  the  Commission. 

Mississippi. 

The  city  of  West  Point.  Miss.,  will  lay 
about  9,000  sq.  ft.  of  macadam  pavement  on 
F,ast  Main  St.,  probably  Novaculite  pavement 
will  be  used.  D.  Cotlrell  is  Mayor.  C.  L. 
Wood   is  Engineer. 

Nevada. 

Surveys  have  been  completed  for  the  con- 
struction of  the  new  road  which  the  county 
of  Washoe  and  citizens  of  Reno,  Nev.,  and 
Sparks  arc  constructing  from  Sparks  to  the 
milling  district  of  Wedekind.  The  road  will 
terminate  at  the  .\rkell  mine. 

New  Jersey. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb. 
13.  By  Board  of  Street  and  Water  Commis- 
sioners, Jersey  City,  N.  J.,  for  the  improve- 
ment of  Lafavctte  St.  from  Van  Home  St.  to 
100  ft.  west  of  Woodward  St.  E.  B.  See  is 
City  Clerk. 

New  York. 

4*Bids  will  be  received  until  11  a.  m.,  Feb. 
10,  by  Department  of  Public  Works,  Francis 
Ward,  Commissioner,  Buffalo,  N.  Y.,  for  the 
construction  of  pavement  on  a  number  of 
city  streets. 

The  citizens  of  the  town  of  Greenwich,  N. 
Y.,  at  a  recent  meeting  voted  that  $5,000 
should  be  appropriated  toward  improving  the 
highways,  in  consideration  of  the  fact  that  the 
State  pays  75  per  cent  of  the  cost. 

The  New  York  State  Highway  Commission, 
Albany,  has  incliided  between  30  and  40  miles 
of  state  and  coiiiity  highway  in  its  plans  for 
improvement  during  the  coming  summer. 

The  City  Council  of  Fulton.  N.  Y.,  has  tak- 
en steps  to  secure  the  city's  share  of  the  cost 
of  building  a  new  road,  nart  macadam  and 
part  brick,  the  entire  length  of  West  'First 
St.  The  State  will  build  a  road  the  Oiitirc 
three  miles  of  the  street  16  ft.  wide.  The 
property  owners  are  required  to  build  an  8  ft. 
strip  in  the  road. 

On  Feb.  5  the  City  Council  of  .•Mbany  N. 
Y.,  considered  an  ordinance  providing  for  the 
conversion  of  Clinton  square  into  a  plaza. 

At  a  meeting  of  the  citizens  of  Pulaski,  N. 
Y.,  on  Jan.  29,  Supervisor  M.  J.  Terry,  Vil- 
lage President  W.  J.  Peach  and  W.  H.  Brown 
were  appointed  a  committee  to  arrange  for  a 
special  village  election  for  a  vote  on  a  prop- 
osition for  a  brick  pavement  through  the  busi- 
ness section.  Division  Engineer  Frederick  S. 
Strong  of  Syracuse,  N.  Y..  has  cstiniated  the 
cost  of  paving,  curbing  and  catch  'basins  at 
$22,000.  of  which  amount  the  Stale  would 
pay  $-1,800. 

An  amendment  to  the  charter  of  second 
class  cities  has  been  introduced  by  Assembly- 
man Entwhistle  of  Utica,  N.  Y.,  by  which 
municipalities  are  given  authority  to  award 
contracts  for  "the  collection  and  removal 
of  rubbish  and  ashes  and  the  cleaning  of 
streets."  It  is  understood  that  the  amendment 
was  oficred  especially  for  the  benefit  of  Utica. 
It  docs  not  make  contracting  compulsory.  The 
amendment  adds  the  words  cpioted  to  the  sec- 
tion which  already  gives  cities  authority  to 
let  contracts  for  water,  light,  railroad  street 
sprinkling  and  the  like,  and  states  that  the 
contracts   be    for   one  year. 
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North  Carolina. 

The  citizens  of  Lee  County.  N.  C.  at  a  re- 
cent election  voted  in  favor  of  the  issuance 
of  bonds  in  the  sum  of  $100,000  for  the  im- 
provement of  the  public  roads.  Sanford  is 
the   county   seat. 

North  Dakota. 

•J-Bids  will  be  received  until  Feb.  13,  it  is 
reported,  by  City  Council.  Grand  Forks,  N. 
Dak.,  for  paving  DeMers  Ave.,  from  the 
bridge  to  the  Northern  Pacific  tracks  at  a  cost 
of  about  $35,000. 

Ohio. 

4*Bids  will  be  received  until  noon,  Feb. 
23.  by  Board  of  Hamilton  County  Commis- 
sioners. Cincinnati,  O.,  for  the  improvement 
under  specification  No.  1.38.  of  Cornell  Ave., 
from  Lebanon  pike  to  Montgomery  pike,  in 
Sycamore  and  Symmes  townships.  Bids  must 
be  accompanied  by  a  bond  amounting  to  $2,00o. 
Albert   Reinhardt   is   clerk  of   the   Board. 

•J»Bids  will  be  received  until  noon,  March 
1.  by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  improvement  under 
Specification  No.  29.5,  of  the  Harrison  Pike, 
from  the  west  corporation  line  of  Cheviot  to 
the  C.  &  O.  R.  R.  in  Green  and  Colerain  town- 
ships.   Albert  Reinhardt  is  clerk  of  the  Board. 

•f'Bids  will  be  received  until  noon,  Feb.  9, 
by  Director  of  Public  Service,  Cincinnati.  O.. 
for  the  grading,  curbing  and  paving  of  Pow- 
ers St.,  from  Sylvan  road  to  Fisher  Ave. 

®Spencer  Bros.,  12.900  Euclid  Ave..  Cleve- 
land. O..  have  been  awarded  the  contract  by 
the  Village  of  Cleveland  Heights,  H.  H.  Can- 
field.  Clerk,  for  the  necessary  labor  and  ma- 
terial for  the  improvement  of  Ridgefield  road 
from  the  north  line  of  !Mayfield  road  to  the 
north  end  of  the  street,  by  establishing  a 
grade,  grading,  draining  and  paving  the  same 
with  brick.  The  contract  price  is  $4,347.  F. 
A.  Pease  Engineering  Co.,  Williamson  Bldg.. 
Cleveland,  O..  is  Engineer.  Bids  were  opened 
Jan.  30. 

©Morgan  Bros.,  of  Ravenna,  O..  have  been 
awarded  the  contract  by  the  Board  of  Portage 
County  Commissioners,  Ravenna,  O.,  for  the 
construction  of  brick  pavemeiit  in  Section  No. 
1  of  the  Ravenna-Randolph  road,  in  Roots- 
town  and  Ravenna  townships,  length  4.03 
mi'les,  width  of  pavement,  12  ft.,  for  $.59,.')0O : 
also  for  Section  No.  2,  length  3.21  miles, 
width  of  pavement.  12  ft.,  for  $:3T,.580.  Bids 
were  opened  Feb.  1. 

®The  Board  of  Control  of  Toledo,  O.,  has 
awarded  the  contract  for  the  paving  of  the 
new  market  house  on  Erie  St.  to  the  .'\sphalt 
Block  Paving  Co..  of  Toledo,  for  $11,207.  Oth- 
er bidders  were :  Russell  &  Jennison  Co.,  To- 
ledo, $12,877:  Toledo  Contracting  Co..  $13.- 
.".8o;  M.  F.  O'Sullivan,  Toledo,  $12,334,  and 
Patrick   Watters   &   Son,  $13,663. 

The  Commissioners  of  Lawrence  County. 
()..  will  sell  bonds  Feb.  20  in  the  sum  of 
$100,000  for  turnpike  improvements.  S.  A. 
]3owman,  Ironton.  is  County  Auditor. 

The  \'illage  Council  of  Genoa,  O.,  has 
commenced  the  preliminary  work  to  have 
Main  .St.  paved  its  full  length.  Engineer  Geo. 
Champe  of  Toledo.  O..  will  prepare  plans  and 
specifications, 

Hahn  &  Co.  of  Canton,  O.,  J.  C.  Devine  of 
Alliance,  O..  and  G.  M.  Harris  of  Wheeling. 
W.  Va.,  have  submitted  the  low  bids  to 
the  City  Council  of  Sebring,  O.,  for  paving 
work,  estimated  to  cost  $2-">,O00. 

Oklahoma. 

.\  delegation  of  citizens  of  Lawton,  Okla., 
recently  called  upon  State  Highway  Commis- 
sioner Sidney  Suggs  at  Oklahoma  City  to  ask 
that  an  engineer  be  sent  to  that  place  to  lay 
out  four  miles  of  road  from  Lawton  to  Fort 
Sill. 

Oregon. 

®The  City  Council  of  Portland,  Ore.,  has 
awarded  the  following  contracts  for  street 
work :  Paving  Alameda  Park  tract  with  gravel 
bitulithic,  Warren  Construction  Co.,  $147,000; 
grading  and  laymg  concrete  curbs  and  side- 
walks as   follows:   East    llth   St..   from  Dune- 


din  to  Oak  Knoll,  Oregon  Independent  Pav- 
mg  Co..  $2,089;  Webster  St..  from  East  13th 
to  Scenic  Park,  Beehill  Bros.,  $72.') :  Sumner 
St.,  from  Union  .^ve.  to  Scenic  Park.  Carter 
Bros.,  $6,139. 

Following  bids  were  recently  received  by  the 
City  Council  of  Portland,  Ore.,  for  grading 
and  concrete  curbs  and  ualks  in  Knapp  .^ve.. 
district:  Elwodo  Wiles,  $9,723;  Beehill  Bros.. 
$9,100;  M.  Hanson,  $10,.388 ;  Stevens  &  White. 
$9,441;  Joplin  &  Meeks,  $9,409;  Giebisch  & 
Joplin,  $9,207;  Welton,  Kibbe  &  Cochran. 
$9,6,53;   Carter  Bros.,  $9,191. 

Pennsylvania. 

^Bids  are  being  received  for  the  construc- 
tion of  about  4%  miles  of  bituminous  macad- 
am road  near  Wilkesbarre,  Pa.  Further  in- 
formation concerning  the  work  may  be  ob- 
tained at  610  Second  National  Bank  bldg., 
Wilkesbarre,   Pa. 

Solicitor  Isaac  W.  Baum,  representing  the 
Washington  County  Commissioners,  has  peti- 
tioned the  County  Court,  Washington.  Pa., 
for  the  improvement  with  brick  of  six 
stretches  of  road  in  the  county.  The  total 
estimated  cost  of  the  proposed  roads  is  $-521.- 
681.  The  petition  will  l-e  heard  at  a  meeting 
to  be  held  Feb.  12. 

Tennessee. 

SJ.  G.  Galloway,  Court  House.  ^lemphis. 
Tenn..  has  been  awarded  the  contract  by  the 
Board  of  Shelby  County  Commissioners. 
Memphis.  Tenn.,  for  the  hauling  and  spread- 
ing of  about  2,.500  yards  of  gravel  on  the 
State  Line  Road.  The  contract  price  is  $.36 
per  yd.     Bids  were  opened  Feb.  1. 

Citizens  of  Dukedom,  Tenn.,  and  of  Fulton, 
Ky.,  10  miles  west,  have  organized  the  Ful- 
ton &  Dukedom  Gravel  Road  Co..  to  build  a 
gravel  and  automobile  road  from  Ditkedom 
to  Fulton  first,  and  afterwards  extend  the 
road  east  from  Dukedom  to  the  Tennessee 
River,  and  then  west  from  Fulton  to  Hick- 
man, Ky.  H.  V.  Parrish  of  Dukedom  is  pres- 
ident and  E.  E.  Carney  is  secretary  of  the 
company. 

The  Good  Roads  Committee  recently  ap- 
pointed by  the  Sumner  County  Court,  Gallatin. 
Tenn.,  to  look  into  the  question  of  buying  the 
pikes  and  locating  pikes  on  the  north  side  of 
the  county,  has  organized  and  elected  Judge 
Geo.  W.  W.  Jackson,  chairman  and  W.  W. 
Pardue.  secretary.  Plans  for  the  work  have 
been  adopted.  The  committee  will  work  in 
sections.  Those  on  the  south  side  will  make 
recommendations  as  to  the  purchase  of  pikes 
and  those  on  the  north  side  will  consider  the 
location   of   roads   in   their   section. 

Texas. 

4»Bids  will  be  received  until  11  a.  m..  Feb. 
10.  by  Commissioners"  Court,  at  the  office  of 
George  L.  Fearn,  County  Auditor.  Dallas, 
Texas,  for  the  construction  and  repair  of  the 
Garland  and  Housely  road,  from  Centerville 
to  a  point  near  Housely,  a  distance  of  about 
IVL-  miles:  the  Armstrong  road,  the  Maple 
.\vc.  road,  the  Whea'-land  and  Duncanville 
road  from  Duncanville  to  that  part  of  the 
road  now  graveled,  a  distance  of  about  2 
miles.  A  separate  bid  must  be  filed  for  the 
construction  and  repair  of  each  road.  A  cer- 
tified check  for  a  sum  equal  to  10  per  cent 
of  the  amount  of  the  bid  must  accompany 
each  proposal.  Plans  and  speciScations  on  file 
in  ofiice  of  County  Engineer. 

®C.  L.  Wilson  has  the  contract  to  build  18 
miles  of  county  road  in  Upshur  County,  Gil- 
mer, Tex.,  for  the  commissioners  of  that 
county.  Mr.  Wilson  has  purchased  the  coun- 
ty's grading  outfit  at  a  consideration  of  $4,000. 

Road  District  No.  2,  Grayson  County. 
Sherman,  Tex.,  has  voted  the  issuance  of 
bonds  in  the  sum  of  $400,0(M»  for  road  im- 
provements. The  district  comprises  1-50  sq. 
miles.  Bonds  will  probably  be  ordered  issued 
at  the  Februarv  term  of  court,  and  will  bear 
date  of  ]\larch  1,  1912.  H.  R.  Wallace  is 
County   Auditor. 

The  Bexar  County  Highway  League,  San 
.•\ntonio,  Tex.,  expects  to  renew  its  activity  in 


the  construction  of  several  highways  leading 
out  of  San  .Antonio  to  points  of  interest.  One 
is  an  improved  road  from  San  Antonio  to 
Port  O'Connor  on  the  gulf  of  Mexico,  which 
will  pass  through  Southerland  Springs,  Cuero, 
Victoria  and  will  be  about  100  miles  m  length. , 
The  county  of  Anderson  recently  sold 
lionds  in  the  sum  of  $150,000  for  road  im- 1 
provements  to  the  S.  A.  Keane  Co.,  of  Chi- 
cago,  111.      Palestine   is   the   county   seat. 

Property  owners  on  Peak  St.,  between  Ross 
and  Swiss  Aves..  have  petitioned  the  City  Com- 
mission of  Dallas,  Tex.,  for  the  paving  of 
that  portion  of  the  street  with  pine  blocks. 

The  City  Council  of  Terrell,  Te.x.,  has  passed 
an  order  for  the  paving  of  Moore  Ave.,  and 
the  connecting  cross  streets  a  distance  of  one 
block  north  and  south.  The  street  will  be 
paved  from  Rockwall  Ave.  to  the  city  water- 
works plant. 

The  City  Commission  of  Fort  Worth,  Tex., 
has  issued  an  order  for  the  paving  of  West 
Fifth   St. 

A  petition  is  being  circulated  in  Calvert, 
Tex.,  by  E.  J.  McGuirk.  secretary  Young  Men's 
Business  League,  asking  the  County  Commis- 
sioners, Calvert,  to  order  an  election  for  the 
issuance    of    $150,000    good    road    bonds. 

Dallas  County  Engineer  J.  F.  Witt  has  filed 
his  report  with  the  County  Commissioners, 
Dallas,  recommending  the  expenditure  of 
$344,050  on  county  roads  and  giving  in  detail 
the  estimated  cost  of  putting  the  four  cardi- 
nal and  eight  intermediate  roads  in  fir:-t-class 
condition.  The  sums  necessary  to  be  used  on 
the  roads  to  be  built  is  given  as  follows :  West 
pike.  $35,169.  Preston  road  $22,700.  east  pike 
$29,185,  Lancaster  road  $22,093,  Coppell  road 
$;35,649,  Garland  road  $35,9.53,  Seagoville  road 
$30,659,  Cedar  Hill  road  $32,799,  Denton  road 
$26,203.  Richardson  road  $19,680.  Millers  Fer- 
ry road  $;^7,216,  Beckley  road  $16,743.  Last 
July  the  county  of  Dallas  voted  an  issue  of 
$.-i(i().Onn  bonds  for  road  work. 

Virginia. 

^Bids  will  be  received  until  11  a.  m..  Feb. 
13,  by  P.  St.  J.  Wilson,  State  Highway  Com- 
missioner, Richmond,  Va.,  and  Tazewell  Coun- 
ty Supervisors,  Tazewell.  Va.,  for  grading, 
draining  and  macadamizing  about  113  miles 
of  road  in  Clear  Fork,  Jefifersonville  and  Maid- 
en Spring  district.  D.  B.  Daniel  is  chairman 
of   the  supervisors. 

Washington. 

®L.  H.  Goerig.  836  Shelby  St.,  Seattle, 
Wash.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  that  city  for  the 
grading,  curbing,  etc.,  of  22d  Ave.,  N.,  for 
$18,766. 

Wisconsin. 

The  streets  and  afl^5-s  committee  of  the 
City  Council  of  Milwaukee,  Wis.,  has  recom- 
mended asphalt  street  paving  for  the  season 
of  1912,  to  cost  approximately  $100,oOO.  In 
addition  the  committee  has  recommended 
that  all  the  alleys  flanking  Grand  .•\ve.  be 
paved  with  asphalt.  H.  E.  Briggs  is  Commis- 
sioner  of   Public   Works. 

The  Marathon  County  Board,  Wausau.  Wis., 
has  appropriated  $10,000  for  the  purchase  of 
road  making  machinery  for  the  improvement 
of  the  highways  of  the  county  in  accordance 
with  tlie  state  aid  highway  law. 

A  state  highway  is  to  be  built  from  the 
villa.gc  of  Amery,  Wis.,  east  2'/4  miles  and 
south  %  of  a  mile  to  connect  with  the  Black 
Brook  road.  The  width  of  the  roadbed  is  to 
be  6  per  cent,  or  6  ft.  to  every  100  ft.  The 
cost  of  the  road  will  be  covered  by  the  sums 
obtained  from  the  state,  county  and  irnvn, 
each  paying  33  1/3  per  cent. 

Canada. 

The  ratepayers  of  Edmonton.  .-\lta..  have 
endorsed  money  by-laws  totaling  $1,80(1,000 
for  improvements,  of  which  amount  $200,000 
will  be  for  power  plant  improvements  and 
to  pay  the  city's  share  of  paving,  and  $175,000 
for  improvements  on  the   fair  grounds. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arkansas. 

SThc  Board  of  Craighead  County  Commis- 
sioners, Jonesboro.  Ark.,  has  awarded  the  con- 
tract for  the  construction  of  a  steel  hridi;e 
over  the  lake  at  I^ike  City,  to  the  Vincennes 
Bridge  Co.,  Vincennes.  Ind..  at  $l)4.!)ilo.  The 
structure  will  be  l.i"io  ft.  long  and  work  will 
be  started  at  once.     Bids  were  opened  l.ui.  JT. 

California. 

Officials  of  the  Oakland  &  Antioch  Ry  , 
which  has  a  line  under  ciinstruction  to  .Sacra- 
mento. Calif.,  have  according  to  information 
received  from  Martinez,  Calif.,  asked  permis 
sion  of  the  United  States  War  Deijartment  to 
construct  a  bridge  over  the  Suisun  Bay.  from 
Contra  Costa  to  Solano  Countx .  .According 
to  the  proposed  plans  the  structure  will  be 
built  via  Chip's  Island.  The  cost  of  the  work 
is  estimated  at  $tino,'"i(l. 

Colorado. 

Commissioners  of  Las  .\nimas  County. 
Trinidad.  Colo.,  have  awarded  the  contract  for 
the  construction  of  a  .W-ft.  bridge  over  the 
Riley  Canon  arroyo  on  the  Stonewall  road. 
.\  contract  for  moving  a  steel  span  from  a 
point  near  the  ranch  of  J.  Rosebaugh.  below 
Hoehne,  has  been  awarded  to  Hawkins  & 
Barnett. 

At  the  recent  meeting  of  the  supervisors 
of  Colusa  and  Sutter  counties,  and  the  officials 
of  the  Northern  Electric  Co.,  at  Colusa.  Calif., 
mentioned  in  our  last  issue,  a  plan  was 
adopted  for  the  combination  railw.ay  and  high- 
way bridge  over  the  Sacramento  River.  Ofli- 
ciais  of  the  company  are  reported  to  have  as- 
sured the  supervisors  that  work  on  the  Colusa- 
Marysville  railroad  and  bridge  would  be 
started  shortly.  A.  D.  Schindler.  San  Fran- 
cisco, Calif.,  is  general  manager  of  the  com- 
pany. The  cost  of  the  work  is  estimated  at 
about  S-'-'4,:^Tn 

District  of  Columbia. 

^•Bids  will  be  received  until  2  p.  m.,  Feb.  h\ 
by  Maj.  F.  C.  Boggs.  General  Purchasing  Ofii- 
cer  Isthmian  Canal  Commission,  .Washington, 
D.  C,  for  furnishing  single-track,  steel-deck. 
Pratt  type  railroad  bridges,  each  structure  to 
have  a  span  of  110  ft.,  12-in.  center  to  center 
of  main  trusses. 
I  Illinois. 

•{•Bids  will  be  received  at  •')  p.  m..  Feb.  14. 
ly  Street  Cominittee  of  the  City  Council,  at 
tiie  office  of  J.  F.  King.  City  Clerk.  Lake  For- 
est, 111.,  for  the  construction  of  a  reinforced 
.■oncrete  bridge.  Plans  and  specifications  are 
in  file  with  the  clerk.  J.  Anderson,  Jr.,  is  city 
'ngineer. 

^Bids  will  be  received  at  Green  Valley,  111.. 
ip  to  2  p.  m.,  Feb,  L"),  for  the  construction  oi 
:wo  steel  bridges,  one  in  Colona  Township 
md  the  other  in  Hanna  Township,  Henry 
County.  Carl  Lager,  chairman  of  Bridge 
Committee,  Geneseo,  111.  Potters  Bridge— 
-ipan,  130  ft.,  riveted  truss;  Ki-ft.  roadway; 
•einforced  concrete  floor.  Substructure,  rein- 
orced  concrete ;  distance  from  finished  road- 
vay  to  bottom  of  footings,  2o  ft.;  wings.  18  ft. 
ong.  Estimated  concrete  in  substructure,  Hi2 
■ubic  yards;  reinforcing  steel,  lll,!>ll  pounds. 
!5ridge  is  located  4  miles  east  of  Green  River 
n  Hanna  Township ;  V4  of  a  mile  from  Hen- 
lepin  Canal.  Road.s,  fair  average  load,  about 
1,000  pounds.  Material  will  have  to  be  shipped 
n  by  canal  or  railroad.  Present  structure, 
vood  pile  trestle.  11-5  ft,  long.  Excavation  will 
iverage  full  depth  of  abutments  in  sandy  loam. 
-"iles  will  probably  be  necessary.  .Average 
low  of  stream,  4  ft.  deep  and  !>0  ft.  wide. 
;ireen  River  Bridge— Span,  1")0  ft.,  riveted 
russ;  16  ft.  roadway;  reinforced  concrete 
jloor.  Substructure,  reinforced  concrete.  Di- 
nensions  and  general  condition,  same  as  above 
bridge.     Estimated  concrete,  Ki.i  cu.  yds.;  re- 

I  4*  indicates 


inforcing  steel.    bi.vTI 
Itio    ft.,    pilt.   trestle, 
about    18   ft.   in   -and 


lb.-.  Present  structure, 
..\ca\alion  will  average 
loam   and   gravel;    piles 


.iiiom  lo  II.  Ill  -aniiy  loam  anil  gravel;  piles 
will  probably  be  nece-sary.  I'.ridge  is  located 
Vi  oi  a  mile  northwest  of  (ireeii  River  and  M 
of  a  mile  from  Hcimei)in  Canal  Work  to  be 
completed  on  nr  before  September  1,  \'J\1. 
more  iletailed  inf. irmation  ma\  be  bail  by  an 
examination  of  the  jilans  and  siiecilications 
prepared  by  the  Illinois  Iligbwa>  Commission, 
which  ma.\  be  seen  at  the  fowii  Clerk's  office 
or  may  be  obtained  upon  .ipplicalion  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield.   Illinois. 

•l«'^ids  will  be  received  at  the  Town  Clerk's 
office.  Raritan,  111.,  uj)  to  II  a.  m.,  Feb.  l."i, 
for  tile  construction  of  one  reinforced  con- 
crete bridge  in  Raritan  Townsliip.  Henderson 
County.  James  K.  Barry,  I'own  Clerk,  Rari- 
tan, 111.  Biokaw  Bridge; — Two-span,  each  MO 
fl.  in  (he  clear;  roadway.  Ill  ft.;  distance  from 
finished  inailway  to  bottom  of  lootings.  20 
ft.;  wings.  l."<  ft.  long.  b'stimated  concrete, 
2.!H4  en.  yds.;  reinforcing  steel,  2t,iiS~  lbs. 
Xearesl  railroad  station,  Strongliurst,  .')V6 
miles.  Roads,  fair;  average  load.  4,'iou  His. 
Commissioners  advise  thai  creek  gravel  can 
be  laid  down  at  the  bridge  site  for  $1  per  cu. 
■  ■'       We    are    not    familiar    with    ■• '•'•• 


its  quality, 
b'xisting  liridge  is  a  i!<-it.  steel  span  on  tubes. 
Excavation  will  average   lii   ft.  deep  in   shindy 
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loam  to  coarse  gravel.  .\\erage  llow  of 
straem,  •!  ft.  deep  and  l")  fl.  wide.  Work  to 
be  completed  on  or  before  June  1,  l!'12.  More 
detaileil  information  may  be  had  by  an  exami- 
nation of  the  plans  and  specifications  prepared 
by  the  Illinois  Highw.iy  Conmiissioii  which 
may  be  seen  at  the  lown  Clerk's  office  or  m.iy 
be  obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission.  Springfield, 
Illinois. 

•JiBids  will  be  received  at  the  lown  Clerk's 
ofiice.  LaMoille,  111.,  up  to  I  p.  m..  Feb.  20. 
for  the  construction  of  two  reinforced  con- 
crete bridges  in  LaMoille.  Bureau  County.  J. 
11.  Showaltcr,  Town  Clerk,  LaMoille,  111. 
.Millwood  Bridge:— Span.  .">0  ft.;  roadway,  10 
ft.;  distance  from  finished  roadway  to  bottom 
of  footings.  10%  ft.;  length  of  wings  10  ft. 
lilstimated  concrete  in  structure,  182.8  cu.  yds. ; 
reinforcing  steel,  24,28il  lbs.  LaMoille.  2 
miles;  roads,  fair.  .Average  load,  -'^OOO  lbs. 
Local  gravel  pit.  one  mile  from  bridge  site; 
gravel  ."(O  cts.  per  cubic  yard  at  the  pit.  same 
will  probably  require  washing  and  proportion- 
ing. Existing  bridge  is  a  "iO-ft.  wood  pile 
structure.  Excavation  full  depth  of  abutments. 
.Average  flow  of  stream.  :!  ft.  deep  and  27  ft. 
wide.  Flowers  Bridge: — Two  •"iH-ft.  deck  gir- 
der spans;  Ki-ft.  roadway:  reinforced  con- 
crete abutments  and  plain  concrete  piers;  dis- 
tance from  finished  roadway  to  bottom  of 
footings.  19%  ft.;  length  of  wings.  10  ft.  Es- 
timated concrete  in  the  structure.  .'^Oi)  cu.  yds.; 
reinforcing  steel,  H7,4.>1  lbs.  LaMoille,  iV* 
miles;  VanOrin,  W*  miles.  Gravel  same  as 
for  above  bridge ;  %  mile  from  bridge  site. 
b:xisting  bridge  is  a  -Ml-ft.,  steel  oil  tubes  with 
two  l-'i-ft.  wood  approaches.  .Average  How  of 
stream,  :i  ft.  deep  and  '<"  ft.  wide.  Excavation 
will  be  full  depth  of  abutments  in  sandy  loam 
and  gravel.  Clav  will  probably  be  found  from 
:(  to  4  feet  below  bed  of  stream.  Work  to  be 
completed  on  or  before  September  1,  1!I12. 
More  detailed  information  may  he  had  by  an 
examination  of  the  plans  and  specifications 
prepare<l  bv  the  Illinois  Highway  Commis- 
sion which 'may  be  seen  at  the  Town  Clerk's 
office  or  mav  be  obtained  upon  application  in 
writing  from  the  Illinois  Highway  Commis- 
sion, Springfield,  Illinois. 

4.Bids  will  be  received  at  the  Town  Clerk's 
office.  Perry,  III.,  up  to  10  a.  m.,  Feb.  27  for 
the  construction  of  one  steel  bridge  in  Perry 
lownship.  Pike  County.  John  S.  Felmly, 
Chairman  of  Bridge  Committee.  Griggsvillc, 
111      Lipkamoii   Bridge :— Span.  100  ft.,  riveted 


truss;  roadway,  10  fi. ;  distance  from  finished 
roadway  to  iKMtom  of  lootings.  10  ft.;  length 
of  wings,  14  ft.  Estimated  amount  of  plain 
concrete  in  aliiKinents,  144  cii.  yds.  Gravel 
available  in  the  stream  at  the  bridge  site,  free; 
same  will  probably  require  washing.  Nearest 
railroail  station  is  Griggsville,  7%  miles;  Per- 
ry. tV4  miles.  Coiumissioners  advise  that 
teams  can  be  secured  for  $•'!  per  day  ;  average 
load,  almiil  2,000  pounds.  No  bridge  was  ever 
built  on  the  projiosei!  site.  Excavation  will 
average  full  depth  of  abutments  in  sandy  loam 
and  gravel;  rock  probably  M  ft.  below  bed  of 
stream.  .Average  flow  of  stream.  1  ft.  deep 
and  20  ft.  wide,  adjacent  to  each  abutment: 
sand  bar  in  middle.  Work  to  be  completeil 
on  or  liefore  July  1."),  I!M2.  More  detailed  in- 
formalion  may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highwa.N  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  he  ob- 
tained upon  application  in  writing,  from  thc 
lllinois  Highway  Commission,  Springfield.  Il- 
linois. 

The  Chicago,  Burlington  &  Quincy  Railroad 
Co.,  C.  H.  Cartlidge,  Engineer  of  Bridges,  22(> 
W.  .Adams  St.,  Chicago,  III,,  has  completed 
survey-^  for  the  construction  of  a  bridge  over 
the  ()hio  River  at  Paducah,  Ky.,  and  Metrop- 
olis City.  III.  Permission  has  already  been  ob- 
tained of  the  War  Department,  but  no  delinite 
date  has  been  decideil  upon  for  commencing 
the  work. 

Officials  of  the  Chicago,  Burlington  & 
Quincy  Railroad  arc  reported  to  have  an- 
nounced their  intention  to  construct  a  new 
steel  bridge  over  the  Mississippi  River  at  .Al- 
ton. III.  L.  J.  Hotchkiss,  Chicago,  111.,  is  as- 
sistant bridge  engineer  of  the  Burlington 
route. 

.An  election  was  held  in  the  town  of  Wad- 
damsgrove.  111.,  to  vote  on  the  proposition  of 
bonding  the  township  to  provide  fuiuU  for 
the  construction  of  bridges. 

Iowa. 

®The  contract  for  the  construction  of  II 
reinforced  concrete  bridges  in  Emmet  County, 
la.,  has  been  awarded  by  the  Board  of  Super- 
visors. Estherville,  la.,  to  N.  M.  Stark  &  Co.. 
Dcs  Moines,  la.,  at  $-j,700.  The  work  includes 
one  8-ft.,  three  lO-ft.,  three  12-ft.,  one  10-lt., 
one  18-ft.,  and  two  2o-ft.  spans.  Charles' .A. 
Root  is  County  .Auditor  and  W.  II.  Gibbs'is 
chairman  of  the  board.  Bids  were  opened 
Jan.  2.3. 

Plans  have  been  prepared  by  Engineer  S.  I?. 
Gardner,  for  the  construction  of  a  bridge  over 
the  river  at  Eldora.  la.,  estimated  to  cost  about 
$2.j,0o0.  The  structure,  it  is  said,  will  be  about 
1,100  ft,  long. 

Kansas. 

The  Kansas  City,  Kan.,  Mercantile  Club 
approved  the  plans  submitted  by  the  Wyan- 
dotte County  Commissioners  for  the  recon- 
struction of  the  West  Kansas  .Ave.  bridge.  The 
plans  provide  for  the  rebuilding  of  the  bridge 
upon  its  present  site  at  a  cost  of  $!)7,iioO.  The 
present  structure  will  be  moved  loo  ft.  cast 
and  three  new  spans  will  be  added  at  the  west 
end.  in  compliance  with  the  requirements  of 
the  plans  of  the  war  department  in  regard  to  a 
734- ft.  channel.  Eight  new  concrete  piers  and 
two  abutments  will  be  built  to  replace  the 
defective  caissons  which  froze  and  burst.  A 
creosote  block  pavement  will  replace  the  plank 
floor. 

The  Board  of  Shawnee  County  Commission- 
ers, Topeka,  Kan.,  has  practically  decided 
upon  the  reconstruction  of  the  brick  yards 
bridge  over  the  Kansas  River  west  of  To- 
peka. .As  planned,  the  structure  will  cost 
about  $2."),0oo.  of  which,  it  is  reported,  the  Chi- 
cago, Rock  Island  and  Pacific  Railway  will 
pay  about  $6,000. 


work  now  open  for  bids.     •  indicates  a  contract  let  recently. 
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Louisiana.  'f^"''  northeasterly  and  will  extend  to  a  point 

outside  of  East   St.   Louis  citv  limits. 

®The  Finance   Committee  of   the   New   Or-  Members    of    the    Adams    St.    Improvement 

leans,  La.,  City  Council,  has  made  a  favorable  Association,    St.    Louis,    Mo.,    have    presented 

report  acceptmg  the  bid  of  the  Midland  Bridge  the  Board  of   Public  Improvements  a   petition 

Co.,  Kansas  City,   Mo.,  for  the  erection  of  a  for  a  viaduct   from  the  free  bridge  approach 

bascule  bridge  over  the  New  Basin  Canal  at  at  Twentv-third  and  Gratiot  streets,  across  the 

Hagan  Ave.,  at  a  cost  of  $22,000.  Mill    Creek    Valley    to    Twenty-third    St.    and 

Massachusetts.  Scott  Ave.           ;Ngbraska 

The   following  bids  were  received  Jan.  30, 

by  the  Essex  County  Board  of  Commissioners,  •J'Bids  will  be  received  until  2  p.  m.,  Feb.  20, 

Salem,    Mass.,    for   the   reconstruction    of    the  by  Dawes  County  Clerk,  Chadron,  Nebr.,  it  is 

Fo.x   Hill   bridge   over   the    Saugus   River   be-  reported,   for   the   construction   of   all   bridges 

tween  the  city  of  Lynn  and  the  town  of  Sau-  during  the  year  of  1912. 

gus,  Essex  County,  of  which  R.  R.  Evans  is  ^Bids  will  be  received  until  noon,  March 
engineer:  (1)  Standing  for  William  H.  Ellis,  c,  bv  Board  of  Jefferson  County  Commission- 
Boston,  Mass;  (2)  Holbrook  Cabot  &  Rollins  ers,  at  the  office  of  C.  H.  Shaffer,  Fairbury, 
Corporation,  Boston,  Mass.;  (3)  M.  McDon-  Nebr.,  County  Clerk,  for  the  construction  and 
ough.  Swampscott.  Mass.;  (4)  William  L.  Mil-  erection  complete  of  all  bridges  of  24  ft.  or 
ler,    Boston,    Mass.;     (5)    George    T.    Rendle,  more  in  length. 

Boston.  Mass.;   (6)  Thomas  E.  Ruggles,  Chel-  ^Bids    wfll    be    received    until    Feb.    12,   bv 

sea,    Mass.;    (7)    Snare    &   Triest    Co.,    New 

York : 

(1)  (2)  (3)  (4)  (5)  (6)  (7) 

Removing-   old    structure t        372     $     1.500     $     2,000     $     1,000     $     3.600     $     1,000     $     3,000 

Temporarv  bridge    6,.50O  S.f.OO  7.000  9.031  8,725  9,060  6,800 

Foundations    24.940  13.800  17,000  15.160  14,932  36,140  22.000 

:!2,000   lin.    ft.    of   piles 0.16  0.24  0.39  0.20  0.22  0.21  0.25 

S6.50fl  ft.  B.  M.  timber  in  grillages.  46.00  58.00  50.00  47.70  50.00  49.00  45.00 

1.820  cu.  vds.  1:2:5  concrete 7.60  7.50  9.00  7.70  9.50  6.75  6.00 

.S60  cu.  vd"s.   1:2:4  concrete 10.00  14.00  12.00  14.52  11.50  17.00  11.00 

650  cu.  Vds.  granite  masonry 15.00  20.00  12.00  19.80  18.00  15.00  18.,U0 

50  cu.  vds.  rubble  masonry 3.50  6.00  9.00  8.80  8.20  5.00  6.00 

126. OOO'lbs.  steel  rods 0.03  0.031/2         0.05  0.044  0.03  0.02  0.03 

Steel  draw  span 18.957  20,000  19,500  1.8.957  18,247  18,500  19,000 

Wooden   floor    1,446  700  2,000  1,200  1.000  700  55i:i 

Operator's   house    600  400  600  450  557  700  40U 

Fender  piers   5,675  6.700  7,000  5.506  6,622  7,095  5,640 

:!,500    cu.    yds.    rip-rap   in    embank- 
ment   2.50  2.75  3.0G  2.47  3.10  2.00  2.00 

2.000   tons  rip-rap   around   piers 160  2.00  4.00  1.37  1.55  1.30  1.3U 

8,000   cu.   vds.   earth  fill 0.75  0.65  0.75  0.82  1.00  0.80  0.50 

2.500   sq.    vds.    macadam 1.40  1.00  0.75  1.58  1.20  0.80  1.25 

310  sq.   yds.  granolithic 3.50  1.50  2.00  1.76  4.45  1.50  1.80 

420  lin.   ft,   iron  fence 1.25  1.50  1.50  1.10  1.2S  1.60  1.30 

1.350  lin.  ft.  wooden  fence 0.70  0.40  0.40  0.44  0.75  0.20  0.70 

740    lin.    ft.    curbstone 0.95  1.25  1.25  0.88  1.02  0.85  0.75 

4S  lin.  ft.  granite  cap 5.00  2.00  2.00  1.50  3.00  2.00  2.00 

1%    tons  castings 6000  40.00  70.00  40.00  69.00  80.00  70.00 

Totals     $128,764     $131,738     $139,566     $131,465     $136,999     $143,830     $124,972 


Minnesota. 

Board  of  Hennepin  County  Commissioners, 
Minneapolis.  Minn.,  has  been  advised  that  per- 
mission of  the  U.  S.  War  Department  to  con- 
struct a  bridge  over  Carson's  bay  at  Deep- 
haven,  Minn.,  is  not  required,  owing  to  the 
fact  that  Lake  Minnetonka  is  not  a  navigable 
bodv  of  water. 

With  the  passage  of  bills  by  Congress  au- 
thori:?ing  the  construction  of  bridges  over  the 
Mississippi  River  at  42d  Ave.,  north.  Nine- 
teenth Ave.  south,  and  Third  Ave.  south,  it  is 
reported  that  City  Bridge  Engineer  Ousted, 
Minneapolis,  Minn.,  is  rushing  plans  for  the 
structures. 

Missouri. 

M  the  regular  election  held  at  Independ- 
ence, Mo.,  in  April,  the  proposition  to  issue 
bonds  amounting  to  $l-5.000,  for  the  con- 
struction of  bridges  and  culverts  will  be  voted 
upon. 

Plans  have  been  completed  by  Hedrick  & 
Cochrane,  Consulting  Engineers,  Kansas  City, 
Mo.,  for  the  construction  of  the  proposed 
viaduct  on  South  Sixth  St.,  St.  Joseph,  Mo. 
Considerable  legal  procedure  is  anticipated  be- 
fore the  matter  will  be  in  shape  for  the  atten- 
tion of  prospective  bidders.  The  law  under 
which  viaducts  are  built  provides  that  rail- 
road companies  whose  grade  crossings  are 
tn  be  eliminated,  bear  the  expense  of  the 
improvement.  The  construction  will  be  done 
under  supervision  of  the  Board  of  Public 
Works.     C.  P.  Hoff  is  assistant  city  engineer. 

Bonds  have  been  voted  for  the  construction 
of  a  viaduct  on  High  St.,  over  Wears  Creek, 
Jefferson  City.  Mo.,  and  about  $2.'i,000  is  avail- 
able for  the  improvement.  The  kind  of  struc- 
ture has  not,  as  yet,  been  decided  upon.  Phil. 
C.  Harding  is  city  engineer. 

\t  the  suggestion  of  the  Special  Conference 
committee  of  the  Municipal  Assembly,  St. 
Louis,  Mo.,  plans  will  be  made  for  an  entirely 
new  elevated  East  Side  approach  to  the  mu- 
nicipal bridge  to  extend  18,000  ft.  from  the 
river  bank.     The  proposed  approach  will  ex- 


J.  H.  Jensen,  Kearney  County  Clerk,  Minden, 
Nebr.,  for  the  construction  of  all  bridges  dur- 
ing the  year  of  1012.  Separate  bids  will  be. 
received  on  wood,  steel  or  concrete. 

D.  D.  Price.  State  Engineer.  Lincoln,  Nebr., 
has  submitted  plans  and  specifications  for 
the  construction  of  a  State  Aid  bridge  between 
Boyd  and  Holt  counties  over  fhe  Niobrara 
river  to  the  commissioners,  and  it  is  believed 
that  bids  for  the  work  will  be  asked  shortly. 
S.  A.  Richardson,  Butte,  Nebr.,  is  clerk  of 
Butte   county. 

Board  of  Adams  County  Supervisors,  Hast- 
ings, Nebr.,  rejected  all  bids  received  for  the 
construction  of  county  bridges  during  the  year 
of  1912.  The  work  will  be  readvertised 
shortly. 

New  Jersey. 

The  West  Jersey  &  Sea  Shore  R.  R.,  J.  B. 
Hutchinson.  Jr..  Camden,  N.  J.,  Division  Engi- 
neer, is  reported  to  be  planning  the  construc- 
tion of  a  new  concrete  bridge  on  the  line  be- 
tween Alloway  and  Quinton  to  replace  the 
present  trestle. 

New  York. 

A  resolution  was  recently  introduced  into 
tlie  City  Council  of  Syracuse,  N.  Y.,  asking 
that  the  Onondaga  Legislators  at  Albany  take 
up  the  matter  of  securing  a  new  bridge  over 
the  Erie  Canal  at  Beech  St. 

Ohio. 

®The  contract  for  the  construction  of  sub- 
structure of  the  bridge  over  Clay  Creek  in 
Madison  township.  Licking  County,  O.,  has 
been  awarded  to  William  Moore,  Newark,  O., 
at  $00.5.  .Ml  bids  for  the  superstructure  were 
rejected.  C.  L.  Riley  is  auditor  of  the  county. 
Bids  were  opened  Jan.  SI. 

®The  Board  of  Summit  County  Commis- 
sioners, .^kron.  O.,  has  aw-arded  the  contract 
for  filling  the  approaches  of  the  George  High- 
way bridge  over  the  Cuyahoga  River  in  the 
village  of  Cuyahoga  to  T.  W.  Wakeman,  .^k- 
ron.  O.,  at  20  cts.  per  cu.  yd.  C.  L.  Wirth  is 
clerk.     Bids  were  opened  Jan.  20. 


®The  Board  of  Marion  County  Commission- 
ers, Marion,  O.,  has  awarded  the  contract  for 
the  construction  of  the  superstructure  of  a 
bridge  oyer  the  Little  Scioto  River  on  the 
Radner  pike  in  Green  township  to  the  Home 
Engineering  &  Contracting  Co.,  Canton,  O., 
at  $1,990,  and  for  the  substructure  to  H. 
Sloop,  Richmond,  O.,  at  $903.  The  contract 
for  the  steel  superstructure  of  the  bridge  over 
the  Little  Scioto  River  on  the  Morris  pike  in 
Green  Camp  township  has  been  awarded  to 
Home  Engineering  &  Contracting  Co.,  at  $2,- 
7.50.  Bids  were  opened  Jan.  30.  V.  P.  Gar- 
field is  clerk  of  the  board. 

®Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  recently  awarded  the  contract 
for  the  construction  of  the  concrete  bridge 
over  Mill  creek  at  2d  St.,  Carthage,  O.,  to 
Charles  F.  Runck,  at  $12,300.  Bids  were 
opened  Jan.  26.  Albert  Reinhardt  is  clerk  of 
the  board. 

E.  S.  Smith,  Surveyor  of  Mahoning  County. 
Youngstown,  O.,  recommends  that  plans  for 
the  proposed  East  End  bridge  be  started  at 
once  in  order  that  an  estimate  of  the  cost 
can  be  made. 

A  resolution  has  been  introduced  into  the 
City  Council,  Dayton,  O.,  providing  that  the 
city  engineer  prepare  plans  for  the  construc- 
tion of  a  lift  bridge  over  the  canal  at  Valley 
St.,  in  North  Dayton,  in  accordance  with  the 
request  of  the  North  Dayton  Improvement  As- 
sociation. 

An  agreement  has  been  reached  between 
the  Cleveland,  ./Mliance  &  Mahoning  Valley 
Ry.  and  the  allied  companies,  whereby  the 
steam  companies  and  the  electric  line  will 
equally  bear  the  expense  of  an  immense  con- 
crete and  steel  bridge  to  be  constructed  next 
year  in  South  Ravenna,  Ravenna,  O.,  to  permit 
the  interurban  line  to  enter  the  city.  The 
bridge  will  be  225  ft.  lon.g,  with  spans  of  6.5  ft. 
on  each  side  of  the  railroad  tracks. 

Oregon. 

®The  Benton  County  Court,  Corvallis,  Ore.. 
has  let  the  contract  for  metal  structural  ma- 
terial for  a  county  bridge  to  the  Coast  Bridge 
Co.,  Portland,  Ore. ;  bids  for  the  piers  and 
foundation  will  be  received  in  March.  The 
bridge  will  comprise  three  fi,xed  spans  and  a 
draw  span  and  will  have  sufficient  capacity  for 
any  interurban  railway  that  may  wish  to  reach 
Corvallis  from  the  Linn  County  side.  The 
cost  of  the  structure  completed  will  amount  to 
about  $60,000. 

The  Salem,  Falls  City  &  Western  Railway 
Co.,  has  secured  permission  from  the  State  of 
Oregon  and  the  U.  S.  War  Department  to  con- 
struct a  bridge  over  the  Willamette  River 
from  West  Salem  to  Salem.  S.  B.  Taylor, 
Dallas,  Ore.,  is  chief  engineer  of  the  com- 
pany. 

It  is  understood  that  the  Portland  Railway. 
Light  &  Power  Co.,  Portland,  Ore.,  has  under 
consideration  the  construction  of  a  bridge  over 
the  Clackamas  River  between  the  present 
structure  near  Oregon  City,  and  the  one  at 
Estacada.  F.  W.  Hild,  Portland,  Ore.,  is  gen- 
eral  manager   of  the  company. 

Pennsylvania. 

City  Council  of  Scranton,  Pa.,  has  passed  an 
ordinance  granting  permission  to  the  Erie 
Railroad  Company  to  build  five  new  bridges  at 
Myrtle  St.,  Adams  Ave.,  Gibson  St.,  and 
Washington  Ave.  cross  overs,  providing  for 
proper  protection  for  traveling  public  from 
drippings  from  the  bridge.  F.  A.  Howard. 
New  York  City,  is  engineer  of  Bridges  and 
Buildings  of  the  railroad. 

The  County  Commissioners  at  Ebensburg. 
Pa.  have  decided  nothing  definite  as  yet  in 
regard  to  the  construction  of  the  proposed 
bridge  between  Cambria  City  and  Minersville. 
C.  E.  Troxell  is  clerk. 

A  resolution  has  been  introduced  into  the 
City  Council  of  Wilkesbarre.  Pa.,  providing 
that  the  finance  committee  appropriate  money 
for  the  construction  of  a  bridge  over  the 
railroads   from  Butler   St.  to  Kidder  St. 

The  Municipal  Art  Jury,  of  Philadelphia. 
Pa.,   has  rejected  the  plans   submitted   by   the 


<{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Pennsylvania  Railroad  for  the  proposed  new- 
bridge  across  Broad  St.  north  of  the  North 
Philadelphia  station,  and  the  company  will  be 
asked  to  submit  plans  for  a  more  artistic 
structure. 

Texas. 

•J'B'''s  ^\'l'  be  received  until  10  a.  m.,  Feb. 
13  by  the  City  Council,  Nacogdoches,  Texas, 
J.  R.  McKinney,  secretary,  for  the  construc- 
tion of  two  concrete  bridges.  Plans  and  speci- 
fications are  on  file  at  the  office  of  the  mayor. 
A  certified  check  for  $250  must  be  filed  with 
each  bid. 

County  Commissioners,  through  Judge  John 
L.  Young,  Dallas,  Texas,  sold  the  remaining 
$200,000  of  road  and  bridge  bonds  issued  last 
vear. 

Virginia. 

The  Council  Committee  on  Finance  has 
recommended  to  the  City  Council  of  Rich- 
mond. Va.,  a  revised  plan  for  construction  of 
Mayo's  bridge  acrosss  Mayo's  Island,  agreed 
upon  between  the  Street  Committee  and  the 
Mayo  Land  and  Bridge  Company,  together 
with  an  appropriation  of  $8,241.40,  for  the  cost 
of  retaining  walls  and  construction  proposed. 
The  new  plan  proposes  outlets  for  two  streets 
to  cross  the  bridge  on  a  level  with  the  main 
structure  at  right  angles,  it  being  planned 
to  develop  the  island  as  a  suitable  place  for 
warehouses  and  manufacturing  sites,  opening 
out  on  the  bridge,  and  with  ample  railway 
facilities. 


Washington. 

®The  coiur.ict  for  ilie  instruction  of  the 
substructure  m  the  bridge  .iver  the  Skagit 
River,  near  Mt.  \ernaii.  Wash.,  bids  for 
which  were  published  in  our  last  issue,  has 
been  awarded  to  D.  M  Stevenson,  Port- 
land, Ore.,  at  his  bid  of  S2!»,4!I4. 

The  Lewis  County  Commissioners,  Chchalis. 
Wash.,  are,  nccor<ling  to  reports  from  that 
city,  asking  bids  for  the  steel  superstructure 
of  a  new  bridge  over  the  Cowlitz  River  at 
Randle  in  the  eastern  part  of  the  countv.  The 
structure,  it  is  estimated  will  cost  '$21,000. 
This  improvement  was  mentioned  in  our  last 
issue. 

The  Recreation  Park  Improvement  Club  of 
Spokane,  Wash.,  at  a  recent  meeting  decided 
in  favor  of  constructing  an  elevated  viaduct  at 
Rebecca  St.,  over  the  International,  Idaho  & 
Washington  and  Iidnnd  F.mpire  railroads.. 
J.  C.  Farrington  is  president  of  the  club. 

McCary  &•  Willard  have  started  work  upon 
the  steel  bridge  of  the  Northern  Pacific  across 
the  Spokane  River,  near  Trent,  Wash.  All 
the  material  for  the  structure  is  on  the  ground. 
It  is  the  intention  of  the  contractors  to  have 
the  bridge  completed  about  the  middle  of 
March,  which  will  give  the  company  a  double- 
track  line  from  Spokane  to  Otis,  with  two 
bridges  across  the  Spokane  River.  The  bridge 
will  cost  about  $(!0,OOo. 

Engineers  of  the  Oregon-Washington  Rail- 
road &  Navigation  Co.  are  reported  to  have 
preliminary    work    well    under    way    for    the 


construction  of  truss  bridges  to  rcpKace  trestles 
within  the  city  limits  of  Pullman   Wash. 

Wisconsin. 

A  special  election  will  be  held  at  New  Lon- 
don, Wis.,  to  submit  to  the  voters  the  proposi- 
tion of  issuing  bonds  to  the  amount  of  $15,000 
for  the  construction  of  a  second  bridge  over 
the  Wolf  River. 

Canada. 

•{•Bids  will  be  received  until  noon,  Feb.  18, 
by  J.  G.  Sullivan,  Chief  Engineer,  Canadian 
Pacific  Ry.,  Winnipeg,  Man.,  or  at  the  office 
of  Division  Engineer,  Calgary,  and  office  of 
Assistant  Engineer,  Strathcona,  for  concrete 
substructures,  excavation,  etc.,  of  overhead 
bridges  and  subway  at  Edmonton,  Alta. 

•J"Bids  will  be  received  until  noon,  Feb.'  17, 
by  A.  Malcolmson,  Secretary-Treasury,  Car- 
man, Man.,  for  the  erection  of  two  bridges 
over  the  Bo>'ne  River  at  that  city.  Bids  will 
be  received  as  follows :  For  the  supply  of 
piles,  timber  and  lumber.  For  the  supply  of 
iron  material.  For  the  work  in  erection  and 
construction  of  the  two  bridges.  For  the 
erection  and  construction  of  each  bridge,  con- 
tractor to  supply  all  labor  and  material  re- 
quired. All  material  to  be  delivered  at  Car- 
man not  later  than  April  1st,  1912.  For  25,000 
ft.  2x8,  2x10  and  2x6  B.  C.  Fir,  16  ft.  long. 
Plans  and  specifications  for  Bridges  may  be 
seen  at  the  office  of  the  Manitoba  Government 
Engineer  at  Winnipeg,  Man.,  or  at  the  office 
of  A.  Malcolmson. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas.  opened  for  clearing  about  oOO  acres  along 
Bids  were  opened  Jan.  25  at  Osceola,  Ark.,  J:o"'-?he  Bayou  in  Pulaski  County  Jos.  Mc- 
bv  Drainage  District  No.  9  of  Mississippi  Coppin  of  Little  Rock,  Ark.,  being  the  low  bid- 
County,  for  the  construction  of  2!)2y2  miles  ^'"  °"  "^'^  ^^'°''''^- 
of  ditches  requiring  the  excavation  of  about  California. 
14,0W,0OO  cu.  yds.  The  work  was  divided  i^-^,  t-.  ,  ^  ,  .■  r-  /-.  j  it.  u 
•  .  M-  .  :  .1  !  1  J  „  1  „„„♦,. ,..^  WIhe  Ltah  Construction  Co.,  Ogdcn,  Utah, 
into  It)  contracts,  the  low  bid  on  each  contract  ,  i  ■  u  i  .u  .  .  r  .  .■  onn 
,  ■  f  ,,  '  winch  has  the  contract  for  constructing  .309 
being  as  lollows .                                           ^^^^^  ,^5,^^  ^^  ^^^^^^  ^^^^  laterals   for  the  Oakdale 

yard.  Irrigation    District,    Oakdale,    has    placed    the 

No.    Yardage.    Low  Bidder.                              Cts.  following  sub-contracts :     Moreing  Bros.,  Sac- 

1  S.4.400    George  ^^.McCarte>•,^^a.■saw,_^^  ramento,  as  noted  in  our  last  issue,  for  build; 

2  1.117,500    George  W.  McCarter,  Warsaw,^  ing  the  canals  and  laterals  of  sections  6  and  7 

, „i^^:  ■■ .•■■a''-a;:'  ^'^'^  on  the  north  side  of  the  Stanislaus  River;  Ed. 

3  .99,300    Canal^Construction  Co.,  Chi-  ^^,_  gtenson  for  the  tunnels  in  the  same  division; 

4  607.500    Chapman  Brothers,  New  Mar-  .'\.  II.  Christensen.  section  4 ;  Wattis  &  Bech- 

,  ket,  la .....  9.19  tcl,  sections  1   and  2,  which  start  at  the  dam 

I  ..98,400    Natmnal  Drainage  Co.,  Alex-  ^^^  ^_,^,  ^.„,„j,„,g  jhe  entire  length  of  the  canyon. 

Wedge    &    Tyler','  Coldwater,  The   Ilallwood   Irrigation   Co.,  according  to 

Mich 5.93  advices   from  Marvsville,     is     to     have    work 

C    1,012,000    Madison     Construction       Co.,  ^, „,,-,,!    .,»    „„,■»    «'.i    -.    tnnnol    t^^   r-irrv    w-.tpr 

Anderson,  Ind 8.00  Started   at   once   on   a   t  innel   to   carry    water 

T       S23,600    O.    P.    Herriclv,    Des    Moines.  to  irrigate  the  Hallwood  and   the  Stah!  hold- 

. „Ia ;----^ ■■■'••,;: ''**  ings  northeast  of   Hallwood.     The  work  will 

■       ""'^''O    °  dea?°Mo"^  ^'^  .^^.^     .■^!':  6.35=  cost  about  $10,000  and  is  to  be  done  by  day 

1S9.900    R.    F.  '&    G.    "a.'   Mc'wiiliams,  labor. 

.«      „,A     „       Chicago  111.  ...... ..........11.25  Board  of  Trustees   of  San   Mateo    has  in- 

^10      949,400    J.^S.^Ko^htitzky.  Cape  G.rar-  ^^^^  structed  City  Engineer  Bromfield  to  draw  up 

U    1.044,600    Otto  kocht'itzky.  Cape  Girar-  plans   for  levees  to  be  constructed  at  Coyote 

deau,  Mo 6.30  Point  to  drain  off  the  marsh  lands  to  the  south. 

12    1,228,300    Ot^o_^Kochtitzky,  Cape  Girar-  ^ ^.^  .j.,^^  ^os  Vergeles  Land  &  Irrigation  Co.,  ac- 

'  13      61S.400    Engel  '  Brothers,' '   'Net't'leton,  cording  to  advices    from     Marysville,     which 

j                            Ark 6.S1  owns   a   large   tract   of   land   nc.v    Bangor   in 

1 14    1.S63.000    Fo^hej-^^Dredging   Co.,     Fort  .^^^  y^^^^  County,  is  making  preparations  to  con- 

■  15    1.156.600    Otto  koc'htitzkv.'  Cape  Gii-ar-  struct  a   dam   on   its   property   which   will   be 

deau.  Mo 6.30"  ^^^^   ^q   impound   water  needed    for   the   irri- 

2.>2.200     Forrestal   &  Feyon.    St.    Paul.  „,»•„„    „f   ,hn  Innrl 

Minn ^ 11.50  gation  of  the  land. 

"Condition  that  they  get  No.  5  at  same  price.  LOlOraOO. 

'Condition    that   he   get   No.    12    at   same   price.  -pi^g   py^f   p,ent  Ditch   Co.,  according  to  ad- 

'Condition  that  he  get  No.   5  at  5  cts..  No.  7  at  •     „    r  „„    i  .,„.,_    r,>ln      li-ic   enUl   <Lil)00n  of 

8   ets.     'Condition   that   he   get    No.    s   at   sama  vices   from   Lamar,   Colo.,   lias  sold  >iM,uihj  ot 

price.     'Condition  that  thev  get  No.  13  at  sam»  bonds.     It  IS  stated  that  the  money   from   the 

;  price.     "Condition  that  he  get  No.   11  at  same  ^^^^  ^,j\\  he  available  at  once  and  work  on  re- 

~y^^'.         .    .                                       ■  ,     ■        ,u  pairing   the   dam    in   the   Arkansas     River    at 

1  he   Commissioners   are   now.  considering  the  p^owers  will  begin  immediately, 

bids     received.       Morgan     Engineering     Co.,  THaVin 

Memphis,  Tenn.,  are  engineers  for  the  work.  laano. 

!     Bids  were  opened  Jan.  30  bv  the   Fourche  •^Bids  will  be  received  until  2  p.  m.,  March 

1  Drainage  District  for  the  construction  of  about  1,  by  U.  S.  Reclamation  Service,  Boise,  Idaho. 

300,000  cu.  yds.  of  river  protection  levee  along  for    furnishing    a    rock    crusher,    ball    mixers 

Ithe   Arkansas   River   and    Fourche    Bavou.   in  and  weighing  machine  for  sand  cement  plant 

[Pulaski    County,   Ark.     I.    R.   Bobbett.   Delta,  on   the   Boise  project.                       

La.,  was  the  low    bidder      Bids     were     also  The  Pioneer  Irrigation  District,  according  to 

f  4.  indicates  work  now  open  for  bids.     •   indicates  a  contract 


advices  from  Caldwell,  will  hold  an  election 
Feb.  9  for  the  purpose  of  voting  bonds  in  the 
sum  of  $:-)13,000  to  be  used  for  drainage  pur- 
poses. There  is  a  trifle  over  34,000  acres  of 
land  in  the  district,  all  of  which  will  be  sub- 
ject to  assessment.  The  assessment  will  be 
$9  per  acre.  The  proposed  election  is  con- 
tingent to  the  release  of  the  district  from  the 
Boise-Payette  project.  It  is  proposed  to  in- 
stall two  pumping  plants  and  a  number  of 
ditches,  thus  increasing  the  amount  of  water 
available  for  irrigation  purposes  and  at  the 
same  time  relieve  much  of  the  land  from  sur- 
plus water. 

Illinois. 

•I«Bids  will  l)e  received  until  10  a.  m.,  Feb. 
10,  by  Drainage  Commissioners,  at  the  Qourt 
House,  Urbana,  III.,  for  the  construction  of 
an  open  ditch  45,877  ft.  long  for  the  Sanga- 
mon and  Drummer  Drainage  District  begin- 
ning near  the  west  line  of  Gibson  City,  111., 
and  having  outlets  3  miles  north  of  Fisher, 
111.  The  bottom  width  of  the  ditch  at  the 
lower  end  will  be  50  ft.  and  at  the  upper  end 
8  ft.  including  approximately  381,373  cu.  yds. 
of  material.  Plans  and  specifications  may  be 
obtained  of  the  County  Clerk  at  Urbana,  or 
at  the  office  of  Ray,  Dobbins  &  Dobbins, 
Champaign,  III.  Bids  may  be  mailed  to  the 
latter  office. 

Indiana. 

^•Bids  will  be  received  until  11  a.  m.,  Feb. 
15,  by  Allen  Maggard,  Drainage  Commission- 
er, at  the  office  of  the  surveyor,  Scottsburg. 
Ind.,  for  the  construction  of  main  ditch  5  and 
0  ft.  wide  at  bottom  and  average  6  ft.  deep, 
slopes  1  to  1,  length  27,180  ft.,  and  two  later- 
als 4  and  5  ft.  wide,  average  depth  6  ft., 
slopes  1  to  1,  length  22,693  ft.,  containing 
about  126,706  cu.  yds.  Estimated  cost  $16,- 
804..50.  Certified  check  for  $200  must  be  filed 
with    each    bid. 

Iowa. 

•f'Bids  will  be  received  until  1 :30  p.  m.,  Feb. 
21  by  Board  of  Dallas  County  Supervisors. 
.\del.  la.,  for  the  construction  of  a  drainage 
district  embracing  the  following:  10.729  cu. 
vds,  excavation  in  open  ditch,  4  ft.  bottom. 
side  slope  1  to  1 ;  3,400  ft.  of  28  in.  tile: 
2..500  ft.  of  24  in.  tile;  1,600  ft.  of  18  in.  tile; 

let  recently. 


52 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.     No.  6. 


l,:ioii  ft.  of  Ui  111.  tile;  4.iiiiii  ft.  of  11  in.  tile:  Missouri. 

3,.5--'(i   ft.  of  ]■_'  in.  tile;  L'.iMKi   ft.  of    In  in.  tile; 

1,040   ft.   of  8  in.   tile;    l.ldo   ft.   of   (i   in.   tile.  -^  P'"''"  '^  under  consideration  for  diverting 

Bids    mav    be    for    tile    and    labor    separateK.  t'l^    channel    of   Turkey    Creek     by    tunneling 

Bids    for    tile    mav    be    either    for    cement    lir  through  Greystone  heights  to  the  Kaw   River 

clay.      Cement   tile   to   be    made   according    t<>  and  to  straighten  the  course  of  O.  K.  Creek, 

specifications   on    file    in    the    office   of    M.    P.  ^he  improvement  will  cost  $1,000,1X10.  and  the 

Finlev.  Countv  .'Auditor  of  Dallas  Countv.  .Ml  ""b'  way  the  money  can  be  raised  is  an  amend- 

tile   to    be   subject    to   inspection   of    engineer,  nient  to  the  charter  to  provide  a  beneht  dis- 

all  work  to  be  performed  suliject  to  approval  'r.'^t.     L.  R.  Ash  is  City  Engineer  of  Kansas 

of   engineer   and    Board   of   Supervisors.  City. 

Work  to  begin  on  or  before  April  1-5,   V.U-J.  New  Mexico. 

and    be    finished    on    or    before    December     I.  /r^^     i     i  v    c  i-        ^        i   ■ 

1912.    F.   S.   Naiden.  Engineer  in  charge.  .  ®^^  w''       ii"Vt     v,""'  ^'^""'^'"^  '°  ^''^''"^ 

^Bids  will  be  received  until  2  p.  m.T  March  f,™"^    Roswell     N     \lex.,   have   been   awarded 

4.  by  E.  M.   Callender.  Wright  Countv  Audit-  ^e  contract  at  $0,018  for  repairing  the  dani  at 

or.    Clarion,     la.,     for     the     improvemem    ot  Hagern^tn     or    he  .Acme     rrigation  Co      The 

Countv   open  ditch   No.   10,   Belmont   tmnship.  '"'"'^  '"^'"^^  '^"^"g  ^■."""  If,,  ^^-  ^t^^'   ^^eet 

The  work   is   divided   in   sections   as    follows:  V'^'"S:   n^'xmg  and   P'ac.ng  20o   cu.  yds.   coti- 

Sec.   1.  m  ft.  14  in.  average  cut  :!..!  ft.;   Sec.  "^'«  ■   ^'"^  f,"'   >d^-   ^f^}"   ^  '   °"  ap>-on.   2,000 

2,   .-,00   ft.   Hi  in.   average  cut  2.9:.   ft.;   Sec.   .•!.  '^"^  >■''?•  ^^""f^""  south  bulkhead ;  200  cu.  yds. 

400  ft.  18  in.  average  cut  2.69  ft.;  Sec.  4.  1.200  1°"^  "f^P-  , -^"  ,'^^'"'?'  '^^'^^P'  ''^'='  P'''"^  "' 

ft.  20  in.  average  cut  :10:<  ft. ;  Sec.  5,  -VIO  ft.  22  '°  ^^   fi^n'shed  by  contractor, 
in.  average?  cut  3.08  ft. ;  Sec.  i>.  4,000  ft.  24  in.  North  Carolina. 

average  cut  3.8.')  ft.;  Sec.  7,  800  ft.  open  ditch. 

250  cu.  yds.  Bottom  of  open  ditch,  :?  ft.;  Steps  are  being  taken  for  the  formation  of 
slope  of  sides.  1  to  1.  A  concrete  Inilkhead  -'  drainage  district  for  the  cutting  of  mam 
of  about  8  cu.  vds.  is  to  encase  the  end  tile  drainage  canals  to  serve  as  outlets  for  smaller 
at  station  8.  This  is  an  improvement  of  main.  ihtches  for  some  25,000  acres  of  land  in  Cam- 
county,  open  drain  No.  10,  and  the  tile  is  to  '^en  and  Currituck  Counties,  N.  C.  The  engi- 
be  laid  under  the  bottom  of  the  present  open  neers  of  the  viewers  are  now  at  work  map- 
ditch,  excepting  across  Minneapolis  &  St.  Pmg  the  district,  takmg  levels  and  locating  the 
Louis  Railroad  right  of  wav,  where  it  is  mam  ditches.  They  will  probably  finish  their 
located  at  one  side  of  the  4-foot  iron  pipe  now  work  b.v  May  next.,  and  after  their  reports 
there.  The  open  ditch,  section  7,  consists  of  ''ave  been  filed  and  approved  by  the  court 
lowering  the  present  Ijottom  of  open  ditch.  l>onds  will  lie  issued  and  contracts  let  for  cut- 
Work  to  begin  on  or  before  April  1.  Iia2,  and  ting  the  main  ditches.  It  is  not  proliable  that 
be  completed  on  or  before  October  ),  lfll2.  tli's  work  can  be  started  before  late  next  fall. 
T  niiid'^n!!  '^'^'^  main  outlets  will  probably  be  from  25  ft. 
i^ouisiana.  ^^  30  f^    ^^.j^^  ^^  ^^^^  bottom  and  some  8  or  !l 

•{•Bids  will  be  recei\eil  until  noon.  Feb.  2il  ft.  deep.  .About  12,000  acres  of  this  land  are 
bv  T.  H.  Jackson,  Capt.,  U.  _S.  Engineer,  owned  by  Charles  E.  Sims,  921  Bank  of  Corn- 
Dallas,  Texas,  for  the  construction  of  a  dam  merce  BIdg.,  Norfolk,  Va.,  and  relatives,  and 
at  the  foot  of  Caddo  Lake.  La.  these   parties  propose  as  soon    as     the     main 

•J«Bids  will  be  received  until  noon,   Feb.  14,  ditches   are   begun   to   cut   smaller   ditches   on 

bv   the   Caddo   Levee   District,    S.    N.    Kerley.  this  tract.    The  smaller  ditches  are  to  be  about 

Secretary,   Shreveport,   La.,    for  the   construe-  li  ft.  deep.  ;30  ins.  .wide  at  the  bottom  and  8  ft. 

tion  of  the  following  new  levee  in  the  parish  wide  at  the  top.     In  connection  roadw-avs  will 

of  Caddo,  Red  River,  left  bank:     Twelve  Mile  be  built  on  the  ditch  banks  around  everv  Iialf 

Bavou  to   Cross   Bayou,  length  of  line,  about  section.    The  land  is  very  similar  to  the  prairie 

17,500  ft.;  contents,  about  225,000  cu.  yds.;  de-  lands  of  northern  Indiana,  only  perhaps  more 

posit  required,  $(ioO.     Bond  reciuired.  $11,.300;  level,  and  with  a  greater  depth  of  soil, 
terms  of  pavment  for  work,  cash. 

y,-  ,  •  Memphis,    Tenn.,    and    Vicinity. 

^Bids  will  be  received  until  3  p.  m.,  March  (REGli-.xr    cokrespondence.) 

12,  by  Col.  C.  McD.  Townsend,  U.  S.  Engineer,  Walker  Slansell,  who  is  looking  after  the 

337  Federal  Bldg.,  Detroit.  Mich.,  for  the  con-  interests   of  his   firm,   Roach   &   Stansell,   in 

struction   of  West   Canal.   Section  2,  at   Sault  Texas,  passed   through   Memphis   last   week 

Ste.  Marie,  Mich.     The  work  to  be  done  is  to  on   return   trip    from    New-    York,   where   he 

build  a  portion  of  the  new  canal  at  St.  Marys  went    for    a    conference     with     Mr.    Lovett, 

Falls  Canal,  including  the  excavation  of  a  por-  chairman   of   the   board   of  directors   of   the 

tion  of  the  new   navigation   channel,   and   the  Harriman    lines.     Walker    is    glowing    with 

building  of  canal  walls  and  piers.     The   esti-  good    reports    of    the    progress    his    firm    is 

mated  quantities  are  as  follows:  making   on   its   contracts   in    the   Lone    Star 

■s'^'iffl';'!?,  State,   especially   so   on   the    Medina    irriga- 

Kstimated    Plus  or  tion   job,    which    involves    the    movement    of 

Quantity.   Minus  ^;  .about  2,000.000  cu.   yds.   of  excavation  and  a 

^^S^vfti^',^  pj»«!  RVf„V,----  ■''^•<'°" '^"-  ^•"'''-    -"  large  amount  of  concrete  dam  work.    While 

rate)    470,000  cu.  yds.    2.-.  Walker  Stansell  refused  to  make  public  his 

Ctianneling    78,000  sq.  "ft.       2.5  conference  with  Robert  S.  Lovett,  he  stated 

Crib    construction,     framing-  ;*    ,,.3,    ;„    reference    to    matters    of    his    firm 

and  nlacing  timber 2R,000  cu  ft         2.1  ',".''*    '"    reierence    to   matters   01    nis    nrm 

Crib  filling- 3.500  cu,  vds.    ."lO  which  as  yet  were  of  a  private  nature. 

^°,^»n't)''    (exclusive    of    ce-  j    y,r    -yvilliams,  who  has  been  doing  con- 

Furnishing     and.    delivering  siderable    grading    for    the    Memphis    Union 

cement  27,000  bbls.         33  Station    Co.,   is    now   about   to   complete    his 

Furnishing  and  laying  drain     ^  ^^^  ^^^   ^^        ^^  contract  and  states  that  he  is  in  the  market 

™,         ■•■••_•■•■•■•■ .-  ■     ■  for  more  grading  work.     J.  W'.  makes  it  a 

The   material   to   be   removed   consists   chiefl.v  ,^,,^,  ^^   ^^^.^^  1^^,  ,,„  i^j^  ^^^^^  ^^d  always 
of   Potsdam   sandstone  bed   rock    portions   of  ^^^.^^  „„  con'tract  ^s  too  small  for  him, 

which  are  hard  and  in  strata  5  ft.  or  more  m  ^^.^jj^  f^w  of  too  large  proportions  are  en- 

thickness,  while  other  portions  are  soft,  shaley,  countered 

and    freely   seamed.     The    material    overlying  '  ■»,-,,,  ,   ,  •     , 
the  rock  consists  of    broken     or     soft     rock,           Jef^e  Nichols  has  moved   his  large   outht 
gravel,   bowlders,   hardpan,   clav  timbers,   crib  to    the    Speedway    Land    Co.,    contract    re- 
work, etc.,  all  in  unknown  proportions.  '-■'^ntly  secured  by  him  in  this  city,  and  the 

men  and  mules  are  now  hard  at  work  grad- 

Minnesota.  ing  for  what  wmII  be  one  of  Memphis'  most 

®Bovd    Wvman,    Morris,    Minn.,    has    been  beautiful  sub-divisions.     In  addition  to  hav- 

awarded  the"contract  at  $2,000   for  construct-  '"S    h's    own    outfit    on    the    large    contract, 

ing  Countv  Ditch   No.   13,  the  work  including  Je-;se  has   sub-let  a  portion  of  the  work  to 

6.000    ft.    of    main    ditch    and    three    branches.  Pfice  &  Bryan. 

8-in.,  10-in.  and  12-in.  tile  will  l>e  used.     Bids  The  past  week  has  seen  a  resumption  of 

were  opened  Jan.  27  at  Elbo-w  Lake,  Minn.  a  goodly  portion  of  levee  work  in  this  sec- 

•?•  indicates  work  now  open  for  bids.     ®  indicates  a  contract 


tion,   after  an   enforced   idleness  of  over  30 
days    on    account    of    high    water    and    bad 
weather.     Charlie  Siler  started  on  his  Pecan 
Point    contract    for    the    St.    Francis    Levee 
Board,    while    Bill    Stephenson    and    Henry 
McCarten     began     again    on    the    Atherton 
Loop    Levee.     Pat    McCadden    commenced 
again  near  Wilson,  .\rk.,  and  inasmuch  as  he  i 
is  building  a  loop  which  is  designed  to  pro- 
tect the  latter  town  from  the  ravages  of  the 
Mississippi    River,    great    importance    is   at-  1 
tached  to  his  operations  at  that  point.     Pat  '1 
states  that  he  is  doing  all  in  his  power  and  ' 
that  the  weather  -will  permit  to  complete  his  | 
contract  on  time.     Martin  Jennings,  who  has 
been    constructing   some   new   levees   above  1 
Vicksburg,   Miss.,  has  had   fairly   good  suc- 
cess during  the  unusual  bad  weather  which 
visited    this    section.      Lowrance    Brothers, 
working  the  same  loop  as  Martin,  have  also  I 
done    rather   well    considering   all    obstacles 
which  they  have  had  to  undergo. 

W.  A.  Shippey,  at  Enigma,  Ga.,  states 
that  his  contract  at  that  place  is  going  on 
as  well  as  one  could  expect,  and  that  he 
hopes  to  finish  within  the  original  time 
mapped  out  by  him.  Bill  Shippey  is  a 
hustler,  and  when  he  was  on  the  ^lississippi 
River.'  was  considered  one  of  the  best  It-vi-. 
builders  that  ever  protected  land  from  the 
floods. 

The  Yazoo  &  Mississippi  R.  R.  have  out- 
lined a  great  deal  of  work  for  the  year  1912, 
but  as  yet  none  of  the  proposed  improve- 
ments have  been  made  public.  It  is  under-  ; 
stood  that  about  $.300,000  has  been  appro- 
priated for  the  Vicksburg,  or  Riverside  Di- 
vision of  the  latter  road,  a  good  portion  of 
which  will  go  for  raising  track  on  the  Silver 
City-Kelso  line.  This  latter  line,  by  the 
way,  was  build  by  Memphis  contractors 
after  a  terrible  fight  w'ith  rains  and  high 
w-ater.  The  line  goes  through  some  of  the 
worst  swatnps  of  Mississippi,  in  the  Sun- 
flower River  bottom,  and  has  been  a  con- 
stant source  of  worry  to  the  Yazoo  &  Mis- 
sissippi Valley  officials,  owing  to  the  bad 
condition  of  the  ground  on  which  the  line 
is  built.  It  is  now  proposed  by  Engineer  of 
Maintenance  Baldwin  to  raise  the  track 
sufficiently  high  to  be  out  of  danger  of  the 
greatest  possible  flood  w-hich  could  occur  in 
Sunflower  bottom,  and  to  haul  in  on  cars  a 
material  which  will  be  as  nearly  impervious 
to  rain  water  as  can  be  had.  While  the  new 
rut- off  at  Natchez.  Miss.,  has  never  been 
built,  this,  too.  is  on  the  program  for  future 
work,  and  it  Vvill  not  surprise  those  who  are 
on  the  inside  to  have  Vice  President  Park 
give  the  necessary  word  at  any  time. 

City  Engineer  Weatherford  states  that  he 
is  through  paying  local  contractors  high 
prices  for  repairs  to  asphalt  streets  and  for 
resurfacing  w-ork,  and  in  order  to  remedy 
the  difficulty,  has  purchased  for  the  City  ot 
Memphis  a  spick  and  span  new  asphalt 
heating  machine  from  a  Milwaukee  con- 
cern. Heiskell  W'eatherford  states  that 
while  the  new  apparatus  has  cost  the  city 
$1,150,  there  is  no  way  of  beginning  to  esti- 
mate the  large  saving  that  may  be  effected 
by  the  city  doing  its  own  w-ork.  Then,  too, 
explains  Weatherford,  many  times  the  city 
wanted  repairs  to  asphalt  streets  when  there 
would  be  no  contractors  having  a  plant  in 
operation  at  the  time  desired,  so  all  around 
Heiskell  believes  he  has  done  a  good  thing. 
The  machine  will  be  shipped  at  once,  it  is 
understood. 

C.  D.  Smith  &  Co.  report  having  just  com- 
pleted their  contract  at  Hazelhurst.  Miss.. 
and  are  preparing  to  move  their  forces  to 
other  work  which  they  have  already  con- 
tracted for. 

The  letting  of  the  Fourche  (.''Arkansas') 
Levee  Commissioners  held  at  Little  Rock 
on  Jan.  30,  in  which  300,000. cu.  yds.  of 
w-ork  was  offered,  w-as  the  most  hotly  con- 
tested bidding  seen  in  this  section  for  some 
time  past,  and  at  the  present  writin.g  the 
award  has  not  lieen  made.  I.  R.  Bobbitt,  of 
Natchez,  Miss.,  had  the  low  bid  of  12.94 
cents,  contingent,  however,  on  being  given 

let  recently. 
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until  Sept.  1.  1912.  to  complete  the  work, 
ilie  contract  time  being  specified  in  the  in- 
vitations as  June  1.  Mr.  Bobhitt  also  had 
i  bid  in  of  14.50  cents  to  do  the  work  within 
the  time  limit  of  the  specilications.  This 
bid  was  just  shaved  by  R.  L.  Leonard,  who 
r>fl[ered  to  do  the  work  as  per  regular  time 
lor  13.50  cents.  The  commissioners  are  now 
considering  whether  to  give  the  work  to 
Bobbitt  on  his  long  time  bid  of  12.94 -cts.  per 
cu.  yd.,  or  to  Bob  Leonard  on  his  short  time 
figure  of  13.50  cts..  and  the  two  contractors 
who  are  so  deeply  concerned  in  the  decision 
arc  on  the  ground  importuning  the  ehgi- 
neers  and  members  of  the  commission  to 
see  the  proposition  from  their  viewpoint. 
Roach  &  Stans:!l  were  ne.\l  in  line  on  the 
job  with  a  bid  of  13.70  cts.,  while  L.acy 
Brothers  of  .Arkar.sas  City  wanted  15.5  cts.. 
both  of  the  latter  propositions  being  based 
on  the  regular  time  as  outlined  in  the  speci- 
lications. A  number  of  other  contractors 
had  in  bids,  but  those  listed  above  were 
nearest  to  the  figures  which  will  receive 
linal  consideration.  The  prices  per  cubic 
vard  were  very  low  on  this  contract,  as  all 
of  the  levee  builders  admit,  but  the  work  is 
:in  excellent  job,  all  in  the  lield  and  out  of 
danger  from  flood  waters,  and  it  has  occa- 
sioned no  surprise  to  see  such  low  figures 
turned  in,  for  most  of  the  levee  work  let  re- 
cenllv  has  gone  very  low,  too  low  in  fact, 
many  contend,  to  allow  the  nearest  profit 
possible,  and  the  whole  levee  proposition 
has  simmered  down  to  working  one's  teams 
until  something  better  would  turn  up,  or 
that  a  sufficiently  large  amount  of  work  was 
ifTercd  to  permit  of  all  the  contractors  in 
this  section  getting  a  share  at  a  reasonable 
price. 

On  Feb.  7,  G.  M.  Shaw  &  Co.,  architects 
for  the  new  Police  and  Municipal  Building 
just  being  finished  by  the  city  of  Menii)his. 
will  recene  bids  for  approximately  20,000 
sq.  yds.  of  brick  pavement  for  alley  ways 
and  approaches  to  and  around  the  new 
buildinss.  The  work  will  be  done  accord- 
ing to  the  specifications  of  the  city  of  Mem- 
phis for  pavements  of  this  sort  and  to  the 
satisfaction  of  J.  H.  Weathcrford,  city  engi- 
neer, and  who  "will  pass  on  the  work  done. 
The  grade  necessary  in  preparatioti  of  foun- 
dation will  be  done  by  the  building  com- 
missioners, so  the  contractor  need  only 
submit  a  proposition  on  concrete  foundation 
and  the  brick  surface. 

C.  J.  Lowrance.  who  was  awarded  part  of 
the  drainage  work  on  the  Mary  Mac  Plan- 
tation near  Robinsville.  Miss.,  is  preparing 
to  move  one  of  his  crack  outfits  on  the  job. 
at  once,  and  will  maintain  a  good  force  of 
teams  until  his  contract  has  been  finished. 

News  has  just  reached  the  city  that  E.  B. 
Mosely.  well  known  Memphis  contractor. 
was  painfully  hurt  by  a  premature  explosion 
of  dynamite  at  Alpine.  Texas,  about  a  week 
ago.  Kd  has  had  his  outfit  in  Texas  for 
about  two  years  building  some  new  lines  for 
the  K.  C.  M.  &  O..  and  paid  a  visit  to  his 
family  in  Memphis  at  Christmas.  While 
Ed's  wounds  are  painful,  they  are  not  be- 
lieved to  be  serious  and  his  friends  are  all 
hoping  to  see  him  well  and  himself  soon 
again. 

'  C.  S.  Miller,  the  popular  vouiig  agent  for 
the  Western  Wheeled  Scraper  Co.  here, 
announces  that  all  the  contractors  in  this 
-ection  are  buying  quite  a  lot  of  equipment, 
getting  their  outfits  ready  for  the  coming 
year's  work,  and  says  he  e.xpects  to  do  a 
I  good  lot  of  business. 

■  St.  George  Richardson,  county  engineer, 
lannounces  that  the  w-ork  on  the  Memphis 
to  Bristol  highwav  IS  progressing  as  welt 
las  could  be  expected  with  the  recent  bad 
weather  in  this  section.  Saint  says  as  soon 
las  sprine  opens,  he  will  see  that  the  forces 
on  this  job  make  things  fairly  hum. 

On  Feb.  1,  the  Shelby  County  Road  Coni- 
raissioners  opened  and  made  awards  of  mds 
for  constructing  and  maintaining  dirt  roads 
in  Shelbv  Countv  for  a  term  of  four  years. 
As  usual,  this   le'tting.   which   is   held  every 

»%•  indicates 


four  >ear>.  :iitracT>  a  great  deal  of  attention 
from  loc;il  ron.tractor>,  partlv  i>n  account  of 
the  good  price>  the  work  has  tuen  bringing, 
and  partly  '.n  account  of  the  fact  that  the 
work  permits  ol  forces  at  times  of  vear 
when  larnu-r>  could  u^e  their  teams  for 
nothing  else.  So  about  .^1  contractors  .Tnd 
farmers  of  Shelby  County  gathered  at  the 
Courthouse  in  Memphi-.  on  the  iirst  of  the 
month  and  submitted  liids  .\ttcr  careful 
tabulation.  Supt.  W.  I".  Gill  announced  the 
following  succes^ful  contract!  rs.  stating 
that  the  price  of  the  bids  would  be  made 
known  at  a  later  date:  l"ir>t  District,  W.  L. 
Thompson;  Second.  W.  II.  Bass.  Third, 
I'rauk  llumphrys;  Fourth,  Kobinson  & 
Ramsey;  Sixth, 'B.  F.  Williford;  Seventh, 
C.  G  Gowen;  Lighth,  .Marion  Zellner: 
Ninth,  J.  G.  Galloway;  Tenth,  Dean  .Mann: 
l-:ieventh.  J.  P.  Callis;  Twelfth.  K.  L.  Bar- 
tholomew; Thirteenth,  W.  W.  Hutchinson, 
I'ourteentli.  William  Tait:  iMfteeuth,  \V.  .\. 
Camiil;  Sixteenth.  C.  .\.  (jalloway;  Seven- 
teenth. W.  .\.  Massev;  Xineleentb,  W.  B. 
Myers. 

All  the  Memphis  contr.ictors  are  lament- 
ing the  fact  that  they  were  not  able  to  keep 
l'>re'r  Groundhog  out  in  the  open  air  when 
he  came  out  to  look  the  situation  over,  as 
according  to  his  prediction,  they  are  in  for 
six   week>   more   of   winter   weather. 

Texas, 

•{•Bids  will  be  received  until  ■-'.:!ii  p.  ni., 
March  "i,  by  Board  of  Directors,  Union  Ir- 
rigation District,  A.  T.  Woodhouse.  President. 
Raymondville.  Texas,  for  the  preliminary  en- 
gineering, surveying,  etc,  for  the  irrigation 
svstcm.  Maps  and  all  necessary  data  are  on 
file  with  \'.  L.  Conrad.  District  F.ngineer,  Ray- 
mondville, Texas.  F.  S.  Miller  is  Secretarv 
of  the  Board. 

\V.  C;.  Kleine,  Cleveland,  O.,  owner  of  the 
Bob  Brennand  Ranch  of  l_'u.<»00  acres  in  Up- 
ton, Crane  and  Crockett  Counties,  is  to  have 
a  system  of  sub-irrigation  installed  and  will 
colonize  the  land. 

Citizens  of  Markhain  and  vicinity  have 
voted  in  favor  of  organizing  Drainage  District 
Xo.  2  of  Matagorda  County.  This  district  ex- 
tends from  the  Wharton  County  line  south  and 
lies  west  of  the  Colorado  River  and  east  of 
Trespalacois  Creek,  ending  at  the  junction  of 
this  creek  and  Wilson  Creek,  near  .\shby.  The 
commissioners  recommended  by  the  voters  are 
.\.  M.  .\nderson.  Sig  Brown  and  C.  V.  Caba- 
niss.  Bay  City  is  the  county  seat  of  Matagor- 
da County. 

A  large  section  of  land  situated  iiorlhwcst 
of  Orange  on  the  Orange  &  N'orthwestern 
R.  R.  is  to  be  opened  up  and  planted  in  rice 
this  year.  New  canals  will  be  dredged  from 
Cow'Bavou  and  from  Peveto's  Canal.  L.  .Mil- 
ler, Orange,  Tex.,  is  interested. 

Preliminarv  work  is  under  way  for  the  con- 
struction of  a  dam,  which  will  impound  water 
sufficient  to  irrigate  Tu.oim  acres  of  land,  across 
the  Xueces  River  at  a  point  seven  miles  north 
of  Cotulla.  The  water  is  to  be  taken  by  grav- 
itv  from  the  reservoir  and  distributed  through 
canals  over  a  large  area  of  country  not  other- 
wise subject  to  irrigation,  except  on  a  small 
.scale  from  shallow  wells.  It  is  proposed  to 
extend  the  canal  IX  or  iu  miles  eait  of  Cotulla 
into  a  fertile  section  recently  penetrated  by  the 
new  l-"owlerton  R.  R.  When  the  feasibility  of 
the  project  is  fullv  determined  it  is  proposed 
to  bond  the  irrigation  district  for  expense  of 
construction.  N.  G.  Simp.son  is  at  the  head  ot 
the  enterprise. 

Washington. 

The  Kittitas  Reclamation  District  is  to  pro- 
ceed with  the  final  surveys  for  the  location 
and  construction  of  its  high. line  canal,  and  it 
is  hoped  U>  start  construction  work  before 
hine  \  bond  issue  of  $.-.,000,000  was  voted 
at  a  special  election  on  Dec.  Itilast  lor  the 
work  The  total  area  covered  by  the  canal 
is  to' be  <.n.m)  acres,  .-\ccording  to  the  pre- 
liminarv surveys  prepared  l.>  I- rank  C  Kelsey, 
Portland.  Ore..  Chiet  Liigmeer  of  the  district, 


the  main  canal  will  have  a  capacity  of  800  cu. 
ft.  per  second.     The  head  of  the  canal  will  be 
about  ^  mile  from  ICaston,  and  3  miles  Iwlow 
Lake    Kachcss   reservoir.     The   water   will   be 
diverted   from  the  Yakima  River  at  an  eleva- 
tion of  -.MTo  ft.  by  a  concrete  dam  I'lO  ft.  long 
and  ')»   ft.  high.     From  this  point     the     main 
canal  will  follow  down  the  south  side  of  the 
river  for  a  distance  of  Jti  miles,  where  it  will 
divide  the  larger  branch  crossii*  the  Yakima 
River  to  the  north  side,  and  the  other  branch 
continuing  around  the  south  side  of  the  valley 
to    .Maiiashtash    Creek.      The     Yakima     River 
svphon  will  be  '«.-'iiii  ft.  long,  coiisisting  of  4,- 
IIMI   ft.   of  !ll!-in.  wooden   stave  pipe,  and   1,100 
ft.  of  riveted  steel  pipe.     The  maximum  head 
on  the  pipe  will  be  :140  ft.     The  pipe  will  be 
carried  over  the  Yakima  River  and  the  North- 
ern Pacific  R.  R.  on  MO-ft.  steel  spans,   10  ft. 
above  the  bed  of  the  river.     Ihe  north  branch 
canal,  after  crossing  the  Yakima  River,  runs 
for  several  miles  through    a     rough,     broken 
country,   a   succession   of   ridges   and   gulches. 
To  follow  the  grade  line  would  require  heavy 
and  expensive  construction  and  there  would  be 
danger   of   the    canal    breaking.     The   line   as 
located  cuts  through  these,  ridges  by  tunneling 
with  a   svphon    across    the     principal     gulch. 
There  will  be  three  tunnels  on  this  part  of  the 
line,  having  a  total  length  of  about  one  mile; 
on   tl-.e  balance  of  the   line   there  will  be  one 
tunnel  and  three  syphons.     There  will  be  two 
tunnels  and  three  syphons  .m  the  south  branch 
canal.      The    largest    syphon    will    be    across 
Taneum  canvon.     This  will  be  a  5-ft.  wooden 
stave  pipe,  i^ioo  ft.  long.     The  heaviest  con- 
struction  will  be  on  the  main  canal,  through 
the  canvon  where  the  line  runs  along  the  steep 
side   liiil.     It   will   be   necessary   to    put    in   a 
tUnne   or   line   the  canal   on   this   part   of   the 
work  to  prevent  excessive  seepage,  and   dan- 
ger of  the  canal  washing  out  and  also  to  re- 
duce the  amount   of  excavation  which  would 
be   excessive    for   an    unlincd   canal.     On    the 
steepest   slopes   a  concrete-steel   flume   will  be 
used.      The   flume   will   be   made   of   concrete 
reinforced  with  steel  bars.     It  will  re(|uire  less 
excavation  than  any  other  constructicyi.   There 
will  be  about  four  miles  of  this  Hume  on  the 
main  canal  and  one  mile  on  the  north  branch. 
Wooden    tlnines   will   not   be    used    except   at 
creek  crossings  and  at  places  where  the  line 
cuts   across   low   places.     The  flumes  will   be 
supported  on  piles  or  on   frame  trestles  with 
concrete  piers  and  will  have  concrete  connec- 
tions with  the  canal,  making  the  total  length 
!io.."i  miles.     The  principal  quantities  of   work 
and   material   recpiired  in   the  construction   of 
the  canal  are  as  follows:     Excavation,  :i,.")0o,- 
Oiio  cu.  vds. :  concrete  masonry,  !IO,00()  cu.  yds.; 
steel,    .'."oo.ooo    lbs.;    tunnels,    12,000    f  t. ; .  sy- 
jihons,  20,000  ft.     The  total  estimated  cost^of 
constructing  the  canals,  including  the  diversion 
tlam.  is  S:i,8"2,:iuii.     The  headquarters   of   the 
Kittitas    Reclamation    District    are   at    Ellens- 
burg,  Wash.     C  W.  Johnsone  is  Secretary  of 
the   IMstrict. 

The  Port  of  Grays  Harbor  Commission  has 
asked  R.  H.  Thomson,  engineer  of  the  Port 
of  Seattle,  and  J.  .-X.  Lockwood,  engineer  of 
the  Port  of  Tacoma.  to  come  to  .Xberdeen  and 
aid  in  the  outlining  of  a  plan  for  improvement 
of  the  harbor,  either  in  conjunction  with  the 
government  or  separately.  The  government 
will  give  the  harbor  $")00,000  for  jetty  work 
this  year,  and  this  will  materially  aid  in  the 
work  of  the  commission.  This  money  will 
practically  complete  the  jetty  and  the  depth 
of  the  water  at  the  bar  would  then  be  30  ft. 
mean  low  water. 

Wyoming, 

The  State  of  W.voming  has  secured  the  seg- 
regation of  :{iiO.00ii  acres  of  land  in  the  center 
portion  of  the  Wind  River  Indian  Reserva- 
tion. It  is  expected  that  State  Land  Commis- 
sioner Hopkins.  Cheyenne,  wilt  now  make  ef- 
forts to  secure  the  relinquishment  of  private 
rights  in  the  Bull  Lake  reservoir  site  and 
rights  of  way  for  canals,  etc.  If  this  is  done 
the  state  will  probably  contract  for  the  con- 
struction of  canals  and  furnishing  water  to 
settlers. 


work  now  open  for  bids.    «  indicates  a  contract  let  recently. 
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Alabama. 

Prof.  Edgar  B.  Kay  of  the  University  of 
Alabama,  Tuscaloosa,  Ala.,  has  been  retained 
by  the  cityWpf  F'ayetteville,  .A.la.,  to  prepare 
plans  and  superintend  the  construction  of  a 
waterworks  and  sewerage  system. 

Arkansas. 

According  to  advices  from  Argenta,  Ark., 
the  Arkansas  Water  Co.  plans  improvements 
to  its  waterworks  in  that  city  to  cost  appro.xi- 
raately  $30,000.  A  new  reinforced  concrete 
tank  will  be  constructed,  two  water-tube  boil- 
ers installed,  etc. 

California. 

The  Board  of  Public  Works' of  San  Fran- 
cisco, Calif.,  received  the  following  bids  for 
the  general  construction  of  the  second  pump- 
ing plant  for  the  auxiliary  fire  protection  sys- 
tem, which  is  to  be  located  at  Fort  Mason : 
Healv-Tibbitts  Construction  Co.,  $143,000; 
Charles  C.  Moore  &  Co.,  $128,000;  Lange  & 
Bergstrom,  $111,515;  Caldwell  &  Co.,  $110,000. 
For  steel  work  at  station :  Pacific  Rolling 
Mills  Co.,  $14,600;  Western  Iron  Works.  $15,- 
200;  Dyer  Bros.,  $10,945;  Ralston  Iron  Works, 
$10,450;  W.  B.  Kvle.  $9,900;  Berkelev  Steel 
Co..  $9,380,  and  Charles  C.  Moore  &  Co.,"  $9,000. 

Supt.  H.  R.  Fay,  of  the  Water  Department 
of  San  Diego,  Calif.,  has  submitted  a  report 
to  the  City  Council  showing  the  proposed 
improvements  for  this  year  to  the  water- 
works system  of  the  city.  A  summary  of  the 
work  is  as  follows :  New  pipe  system,  includ- 
ing 10-in.,  r2-in.,  16-in.,  and  24-in.  pipe, 
$265,873 ;  Kalamein  pipe  replacement,  $15.949 ; 
Upper  Point  Loma  reservoir,  $12,000;  New 
reservoir  in  park,  $35,000;  Total,  $329,422; 
Engineering  and  incidentals,  $10,-578;  Grand 
total,  $340,000. 

Colorado. 

The  City  Council  of  Aguilar.  Colo.,  has 
taken  steps  to  build  a  new  water  supply  reser- 
voir and  a  pipe  line  of  such  character  as 
to  supply  a  city  of  25,000  inhabitants. 

Plans  for  the  construction  of  a  water  works 
system  and  a  gas  system  for  the  city  of  De 
Deque,  Colo.,  are  being  discussed  by  the  Coun- 
cil. Bonds  will  be  voted  upon  at  a  special 
election  to  be  held  in  March.  Charles  A. 
Smith,   of   Denver,    Colo.,   is    engineer. 

Connecticut. 

The  Plainville  Water  Co.,  Plainville,  Conn., 
contemplates  the  construction  of  a  covered 
reservoir  having   a   capacity  of  2,000,000   gals. 

Georgia. 

•|«Bids  will  be  received  until  noon,  Feb.  19, 
by  Board  of  Water  Commissioners,  Macon, 
Ga.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  cast  iron  water 
pipe  and  constructing  a  2,400,000-gal.  reservoir. 
Plans  and  specifications  are  on  file  at  the  office 
of  the  board. 

•J"Bids  will  be  received  until  noon,  Feb.  21, 
by  Board  of  Water  Commissioners,  W.  H. 
Fetner,  Chairman,  Macon,  Ga.,  for  a  new 
pumping  station  for  the  city.  A  certified  check 
for  $2,000  must  be  filed  with  each  bid. 

®The  city  of  Macon,  Ga.,  recently  awarded 
a  contract  to  the  U.  S.  Cast  Iron  Pipe  Co., 
Bessemer,  Ala.,  for  the  furnishing  of  2,500 
tons  of  cast  iron  pipe. 

®The  United  States  Cast  Iron  Pipe  &  Foun- 
dry Co.,  Chattanooga,  Tenn.,  has  been  award- 
ed the  contract  by  the  Board  of  Water  Com- 
missioners of  Macon,  Ga.,  W.  H.  Fetner, 
Chairman,  for  the  furnishing  and  delivering 
f.  o.  b.  Macon,  cast  iron  pipe  and  special 
castings.     Bids  were  opened  Jan.  25. 

An  election  will  be  held  in  Meigs.  Ga.,  on 
Feb.  27  to  vote  on  the  issuance  of  bonds  in 
the  sura  of  $15,000  for  the  installation  of  a 
waterworks  system. 

The  ordinance  committee  of  the  City  Coun- 
cil of  Atlanta,  Ga.,  has  recommended  to  that 


body  the  expenditure  of  $20,000  of  the  bond 
money  for  private  water  mains  and  $12,000  of 
bond  money  for  a  small  reservoir  which  had 
been  set  aside  for  a  new  clear  water  basin. 

The  City  Council  of  Helena,  Ga.,  has  con- 
tracted with  the  J.  B.  McCrary  Co.,  Empire 
Bldg.,  Atlanta,  Ga.,  for  the  making  of  pre- 
liminary surveys  for  a  waterworks  and  elec- 
tric light  plant.  These  improvements  will 
necessitate  the  calling  of  a  bond  election. 

Idaho. 

®Y.  H.  Abercrombie,  of  Boise.  Ida.,  has  been 
awarded  the  contract  by  the  Boise  Artesian 
Hot  &  Cold  Water  Co.,  for  the  excavation 
of  12,000  cu.  yds.  of  earth  for  the  construc- 
tion of  a  5,000,000-gal.  reservoir  in  Hull's 
gulch.  The  contract  price  is  $2,640.  The 
measurement  of  the  reservoir  is  given  as  150x 
300  ft.,  and  22  ft.  in  depth.  The  company  ex- 
pects to  lay  6  miles  of  pipe  line  through  the 
city,  repairing  part  of  the  old  material  which 
is  now  in  the  ground. 

The  City  Council  of  Boise,  Ida.,  is  consid- 
ering an  ordinance  providing  for  the  granting 
of  a  franchise  to  the  Boise  Natural  Hot  Water 
Heating  Co.,  for  the  purpose  of  piping  hot  and 
cold  water  to  the  residences  and  buildings  in 
Boise  from  a  place  about  five  miles  up  the 
Boise  River. 

Illinois. 

®T.  C.  Brooks  &  Sons  of  Jackson,  Mich., 
have  been  awarded  the  contract  by  the  Board 
of  Local  Improvements  of  Anna,  111.,  J.  L. 
Hammond,  City  Clerk,  for  the  construction  of 
a  water  distributing  svstem  for  $16,974.  The 
work  includes  6,688  ft.  of  8-in.  cast  iron  pipe; 
8,665  ft.  of  6-in.  cast  iron  pipe ;  7,996  ft.  of  4- 
in.  cast  iron  pipe,  43  hydrants,  25  valves  and 
valve  boxes.  Bids  were  opened  Jan.  30.  The 
contract  for  the  construction  of  a  tank  and 
tower  will  be  let  Feb.  19. 

The  Board  of  Local  Improvements  of  Jo- 
liet.  111.,  William  S.  Welch,  Clerk,  rejected  all 
bids  received  Jan.  29  for  the  construction  of 
a  watermain  in  Broadway  St.  H.  A.  Stevens 
is  City  Engineer. 

The  Village  Board  of  Piper  City,  ,111.,  is 
again  agitating  the  question  of  installing  a 
waterworks    system. 

Indiana. 

^Bids  will  be  received  until  7  ;.30  p.  m., 
Feb.  19,  by  City  Council,  New  Castle,  Ind.,  for 
furnishing  appro.ximately  350  tons  of  cast  iron 
pipe;  10.000  lbs.  of  specials;  10,000  lbs.  of 
lead ;  400  lbs.  of  hemp ;  also  for  furnishing 
and  erecting  one  3,000,000-gal.  pumping  engine 
and  accessories.  Plans  and  specifications  are 
on  file  with  L.  M.  Johnson,  City  Clerk. 
Charles  Brossmann,  Union  Trust  Bldg.,  In- 
dianapolis, Ind.,  is   Consulting  Engineer. 

©George  C.  Mumma,  of  Decatur,  Ind.,  has 
been  awarded  the  contract  by  the  City  Council 
of  that  city,  for  the  drilling  of  two  or  more 
deep  wells  at  the  sugar  factory  site,  furnish- 
ing 400,000  gals,  of  water  or  more  per  day. 
The  contract  was  let  at  $1  per  ft.  Other  bid- 
ders were :  J.  O.  Smith  &  Son,  Decatur,  $1 ; 
Western  Construction  Co.,  Fort  Wayne,  Ind., 
$1.19;  A.  C.  Michaels  &  Son,  Geneva,  Ind., 
$1.50;  D.  J.  Davies,  Van  Wert,  Ind.,  $1.60; 
Thraser  &  Herman,  Fort  Wayne,  $1.75;  Calvin 
Neeley,  Van  Wert,  $1.25 ;  George  Steele,  De- 
catur, $1.45,  and  J.  C.  Burket,  Geneva,  $1.40. 

Iowa. 

•{•Bids  will  be  received  until  10  a.  m.,  Feb. 
10,  by  City  Clerk,  Sioux  City,  la.,  for  furnish- 
ing .3,000,000-gal.  pumping  engine.  Specifica- 
tions may  be  had  of  G.  B.  Healy,  Supt.  of 
Parks  and  Public  Property. 

The  proposed  extension  of  a  new  20-in. 
water  main  on  West  Grand  Ave.,  in  Des 
Moines,  la.,  by  the  Des  Moines  Water  Co., 
will  be  done  by  the  company's  forces.  Charles 
.S.   Denman  is   General   Manager. 

The  citizens  of  Keokuk,  la.,   will  be  asked 


to  vote  upon  the  question  of  municipal  owner- 
ship of  the  waterworks  plant  of  that  city  at 
the  spring  election  on  March  25.  The  valu- 
ation of  the  plant  will  be  decided  upon  this 
month.     J.  F.  Elder  is  mayor. 

Kansas. 

A  syndicate  of  capitalists  has  offered  to 
purchase  the  water  works  and  electric  light 
plant  of  the  city  of  Winfield,  Kans.,  for  $-J00,- 
000.  The  City  Council  has  been  asked  to  call 
an  election  to  submit  the  question  to  a  vote  of 
the  people. 

Kentucky. 

®The  Common  Council  of  Henderson,  Ky., 
has  awarded  the  contract  for  the  boring  of  a 
test  well  in  Atkinson  Park,  above  the  city,  with 
the  purpose  of  obtaining  pure  water,  to  E.  F. 
Doudna,  of  Madisonville. 

Louisiana. 

®The  Board  of  Mayor  and  .'Mdermen  of 
Vidalia,  La.,  has  let  contracts  to  Messrs.  Layne 
&  Bowler,  of  Houston;  Tex.,  to  bore  a  10-in. 
well.  The  company  guarantees  to  secure  200,- 
000  gals,  of  water. 

Maryland. 

The  Washington  County  Water  Co.,  Hag- 
erstown,  Md.,-  is  having  plans  prepared  for 
the  construction  of  a  dam.  The  company  also 
plans  the  installation  of  an  additional  reser- 
voir. 

The  Water  Department  of  Farmington,  Me., 
contemplates  adding  another  supply  line  for 
the  water  works  between  Farmington  and 
Varnum  Pond;  also  the  installation  of  a 
sewerage  system. 

Michigan. 

The  Board  of  Water  Commissioners  of 
Saginaw,  Mich.,  has  asked  the  City  Council  to 
provide  the  east  side  pumping  station  with 
two  4,000,000-gal.  pumps,  to  protect  the  danger 
of  a  failure  in  water  supply  until  permanent 
improvement  of  the  water  system  is  made. 

Minnesota. 

•I«Bids  will  be  received  until  7:30  p.  m.,  Feb. 
9,  by  City  Council,  Minneapolis,  IVIinn.,  for 
furnishing  the  following  materials  for  the  con- 
struction of  the  filter  house  at  the  filtration 
plant ;  Brick,  terra  cotta,  millwork,  lime. 
Henry  N.  Knott  is  city  clerk. 

4»Bids  will  be  received  until  7 :3ft  p.  m., 
Feb.  9,  by  City  Council,  MinneapoHs.  Minn., 
for  furnishing  structural  steel  for  the  con- 
struction of  the  buildings  at  the  filtration 
plant.     H.  N.  Knott  is  city  clerk. 

The  City  Council  of" Virginia,  Minn.,  it  is 
reported,  has  engaged  an  engineer  to  appraise 
the  value  of  the  Virginia  Light  &  Water  Co.'s 
plant  preliminary  to  its  prospective  purchase 
by  the   city. 

Missouri. 

C.  F.  Street  of  the  City  Water  Co.,  Mary- 
ville.  Mo.,  has  made  an  oflfer  to  the  Board  of 
Public  Works  to  sell  the  Maryville  plant  to 
the  citv  for  $76,000.  Bonds  in  the  sum  of 
$100,000  were  recently  voted  by  the  citizens 
for  the  purchase  of  the  old  plant  or  the  con 
struction  of  a  new  one. 

The    City    Council   of    Kirksville,    Mo.,   has 
called   a   special   election    for   the    purpose  -of 
voting  $95,000   in   bonds   to   rebuild   its   water 
works  and  install  a  lighting  system. 
Montana. 

•I^Bids  will  be  received  until  7  :.30  p.  m..  Feb 
19,  by  Town  Council  at  the  office  of  R.  H, 
Dean,  Town  Clerk,  Manhattan,  Mont.,  for 
furnishing  f.  o.  b.  Manhattan,  a  Multistage 
centrifugal  underwriters'  fire  pump  with  a  ca- 
pacity of  750  gals,  per  minute  and  a  working 
pressure  of  100  lbs.  per  sq.  in.,  with  pipe  con- 
nections. C.  M.  Thorpe  is  Engineer,  Boze- 
man,  Mont.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 


•£•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Nebraska. 

The  City  Council  of  York,  Xebr.,  has  been 
petitioned  to  submit  a  proposition  to  the  people 
to  vote  bonds  in  the  sum  of  $125,000  for  the 
purpose  of  erecting  a  municipal  water,  electric 
light  and  heating  plant.  The  present  water 
franchise  expires  next  May. 

New  Jersey. 

Engineer  .\.  B.  Rogers  of  Collingswood, 
N.  J.,  has  submitted  plans  and  specifications  to 
the  Water  Committee  of  the  City  Council  of 
that  city,  for  the  installation  of  a  water  plant. 
The  plans  will  be  submitted  to  the  State 
Water  Supply  Commission  for  approval. 
New  York. 

•i«Bids  will  be  received  until  2  p.  m.,  Feb. 
13,  by  H.  S.  Thompson,  Commissioner  of 
Water  Supply,  Gas  &  Electricity,  13-21  Park 
Row,  New  York  City  N.  Y.,  for  furnishing, 
delivering  and  laving  water  main  in  nortions 
of  Fulton  St.,  67th  and  76th  Sts.,  and  in  7th 
and  11th  Aves. 

4*Bids  will  be  received  until  2  p.  in.,  Feb. 
9,  by  Henry  S.  Thompson.  Commissioner  of 
Water  Supply,  Gas  and  Electricity,  13-21  Park 
Row,  New  York  City,  for  the  following  con- 


N.  \.,  have  eiriiloyed  Chester  S:  Eleming, 
Pittsburgh,  Pa.,  to  prepare  plans  for  and  su- 
perintend the  construction  of  a  reinforced 
concrete  reservoir,  connections  from  reser- 
voir to  and  rcl-;",  V  .  MTi.-nt  of  their  distributing 
system. 

Dakota. 

The  city  of  Bowbells,  N.  Dak.,  is  planning 
making  extensions  to  the  water  mains  this 
spring. 

The  city  of  Ellendale,  N.  Dak.,  has  decided 
to  lay  new  water  mains  during  this  spring. 

Ohio. 

At  a  recent  meeting  of  the  Village  Council 
of  Baltic,  O.,  it  was  decided  to  engage  the 
services  of  an  engineer  to  prepare  plans  and 
estimates  for  the  installation  of  a  new  water 
works  system.  Fred  Bartholmeh,  H.  C.  Ger- 
ber  and  J.  M.  Rinehart  have  been  appointed 
a  committee  to  take  charge  of  the  work. 

Oklahoma. 


lu-in.,   32j-ft.  head o^ 

Special  Ciistings,  per  lb 04% 

Furnishing  and  setting  hydrants,  each,.     3S.40 
Furnlshlnsj  and  setting  valves,  each: 

4-ln 1100 

10-ln 37.00 

Furnishing  and  setting  Iron  valve  boxes. 

each    4.2,i 

Furnishing  and  setting  air  valves,  each    29.30 
Constructing   pump    house     for     motor, 

complete  200.00 

Constructing  sump,  complete 4S0.0O 

Furnishing   and    laying   vitrified   sewer 
pipe,   per  Un.   ft.: 

S-ln 49 

12-ln 92 

16-ln 1.29 

Furnishing  and  laying  Ts,  each: 

12-ln.  by  S-ln 1.97 

Furnishing    and    laying    vltrlfled    sewer 
pipe  for  drain,  per  Un.  ft.: 

C-ln 30 

S-ln 44 

10-ln 60 

Constructing  standard  manholes: 

10  ft.  or  less  In  depth,  each 47.50 

For  additional  depth,   per  lln.   ft 5.00 

Constructing  special   manholes: 

6  ft.  or  less  In  depth,  each 30.50 

For  additional  depth,  per  Un.  ft 5.00 


Constructing   catch   basin,    complete....     25.00 

•{•Bids  will  be  received  until  G  p.  m.,  Feb.  14,       Constructing  sluice  gates,  each 38.S5 

by    City    of    Pryor    Creek,    Okla.,    for   water 


hydrants,   valves   and   boxes,   gate   and   check 

valves,    horizontal    tubular   boiler,    stack    and 

feed    water    heater.     Plans    and    specifications 

tracts:     For  furnishing,  delivering  and  laying      on' file  in  the  office  of  the  City  Clerk,  Pryor 


water  mains  and  appurtenances  in  Center 
Elm,  Farrington,  North  Jane,  South  Jane, 
Lawrence,  Orchard,  Prospect,  Sherman,  Will- 
iam, 3d,  10th,  11th,  14th,  19th,  21st,  North 
22d,  23d,  26th.  28tli,  29th,  30th,  31st,  32d  and 
33d  Sts. :  in  Bowne,  Freeman,  Jefferson,  Payn- 
tar,  Railroad,  Sinclair,  Vernon,  Webster.  Wil- 
son, Wolcott,  6th,  14th,  15th,  16th  and  18th 
Aves. ;  in  Botanic  Place  and  in  Bcechurst 
boulevard.  The  time  allowed  for  doing  and 
completing  the  entire  work  is  150  consecutive 
working  days.  The  security  required  is 
$40,000.  2.  For  furnishing,  delivering  and 
laying  a  30-inch  w'ater  main  and  appurtenances 
in  the  Third  Ward,  Borough  of  Queens,  along 
Fresh  Meadow  road  and  Union  avenue.  The 
time  allowed  for  doing  and  completing  the  en- 
tire work  is  125  consecutive  working  days. 
The  security  required  is  $60,000.  3.  For  fur- 
nishing the  materials   and   labor  required   for 


Creek,  Oklahoma,  and  in  the  office  of  The 
Benham  Engineering  Co.,  812-13-14  American 
National  Bank  Bldg.,  Oklahoma  City,  Okla., 
who  are  consulting  and  supervising  engineers 
for  the  city. 

The  City  Commissioners  of  Ardmore,  Okla.. 
have  passed  a  resolution  to  submit  a  $50,000 
bond  issue  to  augment  the  supply  of  water. 
Test  wells  will  be  dug  and  a  pipe  line  will  be 
laid  to  Caddo  Creek  and  water  pumped  into 
the  city  reservoir. 

The  Sand  Springs  Power,  Light  &  Water 
Co.,  Sand  Springs,  Okla.,  has  been  incor- 
porated with  a  capital  stock  of  $25,000.  The 
directors  are :  Charles  Page,  C.  F.  Tingley, 
George  W.  Kinnev  and  C.  W.  Knigsbury,  all 
of  Tulsa,  Okla. 

Oregon. 

Following  bids  were  received  Jan.  15  by  the 


The  itemized  bid  of  Welton,  Kibbe  &  Coch- 
ran for  constructing  sewerage  system  is  as 
follows : 

Excavating  and   backfilling,   per  cu.   yd.$    0.42 
Furnishing    and    laying    vltrlfled    sewer 
pipe,   per  lln.   ft.: 

S-ln 37 

Furnishing  and  laying  Y's.  each: 

8-ln.    by   6-ln 1.28 

Constructing  manholes,  each 45.00 

Constructing  standard  flush  tank,  com- 
plete       70.00 

Constructing    special    flush    tank,    com- 
plete        47.50 

Constructing  septic  tank,  complete 225.00 

The  Yamhill  Electric  Co.,  Newberg,  se- 
cured the  contract  for  furnishing  motor  and 
pump. 

North  Carolina. 

According  to  advices  from  Raleigh,  N.  C, 
the  Wake  Water  Co.  is  planning  the  construc- 
tion of  a  storage  reservoir. 


altera^ons,    repairs,  and  im_provemen',s   at   the      "Z°!J:r^2:i^-^^^I^^Z^l 


pumping  plant  and  waterworks  supply  main 
and  sewerage  system,  for  which  Louis  C. 
Kelsey,  404-5  Selling  Bldg.,  Portland,  Ore.,  is 
Consulting  Engineer : 


a" 


c 

•a 
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Bayside  Pumping  Station,  Borough  of  Queens 
The  time  allowed  for  doing  and  completing 
the  entire  work  is  100  working  days.  The  se- 
curity required  is  $5,000. 

4«Bids  will  be  received  until  11  a.  m.,  Feb. 
20,  by  Board  of  Water  Supply,  165  Broadway. 
New  York  City,  for  Contract  72,  of  the  Cats- 
kill  Aqueduct.  The  work  includes  clearing 
and  grubbing  the  Ashkan  reservoir  in  towns 
of  Olive,  MarbletOYifn,  Hurley,  Woodstock  and 
Kingston,  Ulster  County,  N.  Y.  Joseph  P. 
Morriessey  is  Secretary  of  the  Board. 

•J"Bids  will  be  received  until  2  p.  m.,  Feb. 
13,  by  Henry  S.  Thompson.  Commissioner  of 
Water  Supply,  Gas  &  Electricity.  13-21  Park 
Row.  New  York  City,  for  furnishing  and  de- 
livering and  laying  water  mains  and  appur- 
tenances in  portions  of  Broadway,  Howard 
Ave.  and  I-llopkinson  Ave. 

An  appropriation  of  $30,000  is  to  be  made 
from  the  bureau  of  water  reserve  for  the  in- 
stallation of  water  meters  in  the  residences  of 
the  city  of  Schenectady,  N.  Y.  Fred.  W.  Bent- 
ley  is  superintendent  of  the  waterworks. 

John  B.  Sinclair,  of  Chatham,  N.  Y.,  is  advo- 
cating municipal  ownership  of  the  water  works 
and  electric  light  plants  of  that  village.  The 
Village  Trustees  have  been  asked  to  call  a 
meeting  of  the  taxpayers  to  discuss  the  propo- 
sition. 

George  H.  Beebe,  Constructing  Engineer 
for  the  Water  Bureau  of  Syracuse,  N.  Y.,  is 
preparing   plans    for    the   extension   of   water 

mains  during  the  coming  year.    The  most  im- 

portant  work  will  be  the  replacing  of  the  6-in.      j.^„  for  constructing  waterworks  supply  main 

main  in  James  St.,   from  Oak  to  Dewitt  Sts.,      ^nd  pumping  plant  is  as  follows: 

with  a  20-in.  main,  and  the  replacing  of  the  8-       Excavating  and  backfiUing,  per  cu.  yd..$    0.42 


tco. 
Welton,     Kibbe      & 

Cochran,  Portland,  .,.  __.     .,  .,,„ 

Ore ■. $13,018     J2,7oO    $1,325     $1,613 

K.  Sauset,  CorvalHs, 

Ore 15,278       3,22» 

Bidwell.    Hayden   &    . 

Co.,  Portland,  Ore.  15.073       2,900 
Jas.    Kennedy    Con- 

str.  Co..  Portland, 

Oi-e 15,254       3,225 

Keating  i*i   McLean. 

Portland.  Ore 16,321       2,98o 

Gordon  &  Ambrose, 

Portland.   Ore 16,333       2,o75 

Randales  &  Johnson. 

Portland.  Ore 16,603       3,22o 

Paquet.    Glebisch    &   ^_„„,       „  „.v 

Joplln,  Portland...   16,864       2.8o5 
Lundstrom  &  Sande-      

berg,    PortUand....   17,258       2,850 
R.    D.    Gould,    Hood 

River,    Ore! 21.838      3,430 

Fairbanks,  Morse  & 

Co.,  Portland,  Ore 3,22o 

Newberg  Heating  & 

Plumbing  Co 2,750 

TamhiU  Electric  Co., 

Newberg,  Ore I. ZOO 

The  itemized  bid  of  Welton,  Kibbe  &  Coch- 


Furnishing    and    laying    cast-iron    pipe, 
per  lln.  ft.: 

4-in 

10-ln •• • 

Furnishing    and     laying     wire-wound 
wooden  stave  pipe,  per  Un.  ft.: 

10-in.,    250-ft.    head 

]«-ln.,   275-ft.   head 

10-in.,   300-ft.    head 


I 


in.  main  in  Gertrude  St.,  from  Lodi  to  Oak 
St.,  with  a  20-in.  main. 

The  Village  Council  of  Wolcott,  N.  Y.,  ha« 
engaged  Engineer  C.  C.  Hopkins,  of  Rochester, 
X.  Y.,  with  a  view  to  constructing  a  municipal 
water  works  system. 

The    Water    Commissioners    of    Jamestown, 

•{•  indicates  work  now  open  for  bids.     S  indicates  a  contract  let  recently, 


Pennsylvania. 

According  to  advices  from  Easton,  Pa.,  the 
stockholders  of  the  Blue  Mountain  Consoli- 
dated Water  Co.,  which  supplies  water  to 
Nazareth  and  Pen  Argyl,  have  acquired  con- 
trol of  a  large  percentage  of  the  stock  of 
the  South  Easton  Water  Co.  Water  rights 
will  be  acquired  in  Bushkill  township, 
and  it  is  planned  to  build  reservoirs  and 
dams  and  run  a  pipe  line  to  South 
Easton,  15  miles  from  the  source  of  sup- 
ply. The  directors  of  the  new  corporation 
are  William  E.  Crater,  Edward  G.  Aicher, 
Joseph  G.  Slough,  William  R.  Haytock.  all 
of  Easton ;  Frank  Huth,  of  Na/areth  ;•  E.  A. 
Speer,  of  Pen  .\rgyl,  and  Milton  Flory,  of 
Bangor. 

Engineer  F.  J.  O'Brien  of  Latrobe.  Pa.,  has 
submitted  the  plans  and  specifications  for  the 
construction  of  the  proposed  new  water  works 
system  for  the  Borough  of  Blairsville,  Pa.,  to 
the  State  Health  Department  at  Harrisburg. 
The  new  svstem  will  cost  between  $.30,000  and 
$40,000. 

The  citizens  of  Etna,  P.  O.  .Allegheny,  Pa., 
at  a  recent  election  voted  the  issuance  of 
bonds  in  the  sum  of  $25,000  for  improvements 
to  the  waterworks. 

South  Carolina. 

^Bids  will  be  received  until  Feb.  14.  it  is 
reported,  by  City  Council,  Columbia,  S.  C,  for 
overhauling  and   repairing  the  pumping  plant. 

J  325  The  work  will  include  the  resetting  of  pumps 

on    new    foundation,    new    shafting    reboring 

1.541      water   wheels,    new   pedestals    for  boxes,    etc. 

F.  C.  Wyse  is  the  engineer. 

South  Dakota. 

Bonds  to  the  amount  of  $17,000  will  be  voted 
upon  by  the  citizens  of  Winner,  S.  Dak.,  in 
the  near  future  for  the  construction  of  a 
municipal  water  works. 

Tennessee. 


1.300 
1.300 

1,325 
1,325 

1,2S5 
1,300 
1,355 
1,350 
1.843 


1,723 

1.735 
1,728 
2,299 

1,889 
1,723 
1,969 


.55 
1.39 


.48 
.49 

.52 


®The  Mayor  and  Board  of  Aldermen  of 
Lexington,  Tenn.,  has  awarded  the  contract 
for  the  sinking  of  a  well  for  the  new  water 
works  svstem   to  the   Southern  Well  &  Con- 
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trading  Co..  of  IJrakesboro,  Ky.  The  com- 
pany proposed  to  install  a  12-in.  well  for  $6.50 
per  ft. 

Texas. 

®Tlic  recently  incorporated  iNIalone  Water 
Co..  Malone.  Te.\.,  has  let  a  contract  to  R.  H. 
Bearing  &  Sons,  of  Dallas,  Tex.,  for  the  sink- 
ing of  a  deep  well.  The  directors  of  the  water 
company  are:  K.  V,  Reavis,  L.  T.  Weeks,  T. 
Staeton,  A.  D.  Walling  and  W.  Hamilton. 

A  movement  is  on  foot  in  Terrell.  Tex., 
to  Construct  a  pipe  line  from  Club  Lake  to 
Terrell,  to  increase  the  city  water  supply. 

The  engineers  for  the  cit}'  of  Brady.  Tex., 
have  finished  examinations  and  preliminary 
surveys  of  damsite  locations,  and  report  four 
sites  on  Brady  Creek,  all  above  the  city,  where 
an  ample  water  supply  may  be  impounded  and 
stored  for  use  by  the  municipality.  The  gen- 
eral plan  of  Consulting  Engineer  John  B. 
Hawdey.  of  Fort  Worth,  includes  a  modern 
filtration  plant. 

The  Municipal  Board  of  Commissioners  of 
Dallas,  Tex.,  has  awarded  the  contract  for  the 
construction  of  the  new  concrete  dam  in  the 
Elm  Fork  of  the  Trinity  River,  near  Carroll- 
ton,  known  as  the  Carrollton  dam,  to  M.  S. 
Hasie,  Jr.,  at  $23,87.^.  Other  bidders  were: 
George 'W.  Sonnelleld,  $33,000;  Tarrant  Con- 
struction Co.,  $45,000;  Trinity  Engineering 
and  Construction  Co.,  $36,325:  Heidburg  & 
Doughertv,  $32.345 ;  Hunter  &  Hunter,  $:35,200 ; 
R.  J.  Estep  &  Co.,  $.32,788;  Dallas  Lime  and 
Gravel  Co.,  $32,725;  C.  M.  and  F.  F,  Davis, 
$32,967. 

Virginia. 

Engineer  J.  L.  Ludlow  of  Winston-Saleni, 
N.  C,  is  making  surveys  in  the  city  of  Rocky 


]vIount,  Ya.,  for  the  construction  of  a  w.iter 
works  and  sewer  systejn.  The  water  supply 
will  be  secured  from  an  artesian  well. 

Bonds  to  the  amount  of  $17,000  for  the  in- 
stallation of  a  waterw'orks  system  in  Colonial 
Beach,  Va.,  will  shortly  be  voted  upon! 

Washington. 

_®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  a  water  main  in  Latonia  .Ave., 
from  Woodlawn  Ave.  to  E.  85th  St.,  to  the 
Jahn  Contracting  Co.,  114  Railroad  .^ve.,  for 
$■5,570. 

Plans  for  a  second  water  works  system  in 
White  Bluffs,  Wash.,  have  been  completed  by 
Henry  Mosebar  of  that  city.  A  water  tank 
will  be  erected  on  the  highest  point  in  the 
city  limits  and  the  water  forced  through  the 
mains  to  the  business  sections  and  residences. 

The  Board  of  Public  Works  of  Seattle. 
Wash.,  has  approved  the  amended  plans  and 
specifications  for  the  laying  of  a  30-in.  supply 
main  in  N.  41st  St.  et  al.,  at  an  estimated 
cost  of  $92,000.  The  work  will  include  10,000 
ft.of  pipe,  1,000  lbs.  of  special  castings,  100  lbs. 
of  shackle  rods,  etc.  Plans  and  specifications 
have  also  been  approved  for  the  laying  of  a 
water  main  in  Fifth  Ave.  S.,  from  Main  St.  to 
.Seattle  Blvd..  et  al..  at  an  estimated  cost  of 
$12,204. 

West  Virginia. 

The  citizens  of  Milton,  W.  Va.,  will  shortly 
be  asked  to  vote  on  the  issuance  of  bonds  in 
the  sum  of  $10,000  for  the  construction  of  a 
waterworks  system. 

An  election  is  to  be  held  in  Parkersburgh, 
W.  Va.,  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  to  the  amount  of  $100,000  for 


the  construction  of  a  4,000,000-gal.  reservoir 
to  cost  about  $40,000,  for  the  laying  of  larger 
water  mains  in  the  business  section,  estimated 
to  cost  $65,000,  and  for  the  making  of  neces- 
sary connections,  estimated  to  cost  $25,000. 

Wisconsin. 

•J«Bids  will  be  received  until  10:30  a.  m., 
Feb.  10,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
house  drains  and  water  service  in  portions  of 
11  streets.  H.  E.  Briggs  is  commissioner  of 
public  works. 

•{•Bids  will  be  received  until  2  p.  m.,  Feb.  8, 
by  Board  of  Public  Works.  LaCrosse,  Wis., 
for  furnishing  the  necessary  labor  and  mate- 
rials for  the  construction  of  10  15-in.  wells, 
each  to  be  125  ft.  in  depth.  J.  T.  Day  is 
chairman  of  the  Board. 

Canada. 

•{•Bids  will  be  received  until  5  p.  m.,  March 
11.  by  W.  Grifiiths.  Clerk  of  the  Municipal 
Council.  Edmonds,  B.  C,  for  supplving  about 
35  mi!-s  of  steel  pipe  from  3  to  10-in.  diam- 
eter. Cleveland  &  Cameron,  506  Winch  Bldg., 
Vancouver,  B.  C,  are  Engineers. 

The  City  Council  of  North  Toronto,  Ont., 
has  asked  the  municipality  of  Whitchurch  for 
permission  to  tap  its  springs  in  order  to  fur- 
nish North  Toronto  with  an  adequate  water 
supply. 

The  finance  committee  of  the  City  Council 
of  Victoria,  B.  C,  has  decided  to  call  for  tend- 
ers for  the  $.35,000  worth  of  fire  apparatus 
required  at  once.  This  will  include  a  combina- 
tion hose  and  chemical  wagon,  an  80-gal.  gas 
chemical  and  chassis  for  the  present  truck  and 
engine. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

Preliminary  surveys  for  the  installation  of 
a  sewerage  system  in  Oxford.  .\la.,  are  being 
completed.  The  citizens  recently  voted  bonds 
to  the  amount  of  $12,000   for   sewerage. 

Arkansas. 

The  City  Council  of  Russellville,  .\rk.,  has 
passed  an  ordinance  forming  an  improvement 
district  for  the  construction  of  a  sewerage  sys- 
tem. 

.'\rrangements  were  started  at  a  recent  meet- 
ing of  the  City  Council  of  Te.xarkana,  .-Vrk.. 
for  the  establishment  of  another  sewerage 
district  on  the  east  side.  The  territory  it  is 
proposed  to  embrace  in  the  district  includes 
Rose  Hill. 

California. 

•{•Bids  will  be  received  from  11  a.  m.  until 
■noon,  Feb.  12,  by  Frank  R.  Thompson.  City 
Cierk,  Oakland,  Calif,  for  the  construction  of 
a  6-in.  sewer  along  the  center  line  of  East 
Thirtieth  St.  from  the  western  terminus  of 
the  existing  sewer  (said  existing  sewer  lying 
along  the  center  line  of  East  Thirtieth  St. 
•westerly  from  Twenty-third  .'\ve.)  to  a  point 
155  ft.  westerly  from  the  center  line  of  Twent- 
ty-second  Ave.  .\lso  the  construction  of  "Y" 
branches,  having  5-in.  openings,  on  said  pro- 
posed sewer  so  as  to  provide  one  such  branch 
for  each  .50-ft.  lot,  and  fractional  lot  remain- 
ing, into  which  the  abutting  property  frontage, 
taken  block  by  block,  is  capable  of  being  di- 
vided. .^Iso  the  construction  of  1  brick  man- 
hole, having  a  top  of  cast-iron,  on  said  pro- 
posed sewer  at  the  center  line^  of  Twenty- 
second  A\e.  .\lso  the  construction  of  2  lamp- 
holes,  of  8-in.  pipe,  having  tops  of  brick  and 
cast-iron,  on  said  proposed  sew^er,  as  follows, 
■to-wit :  One  at  the  western  end  of  said  pro- 
posed sewer,  and  one  at  the  eastern  end  of 
«aid  proposed  sewer.  Said  proposed  sewer 
and  all  of  said  proposed  "Y"  branches  and 
lampholes  shall  be  constructed  of  first  quality, 
gtandard  sewer  pipe. 

®T.lx€  Board  of  Public  Works  of  San  Fran 

•{•  indicates 


cisco,  Calif.,  has  awarded  the  contract  to 
J.  F.  O'Brien  Co.,  for  constructing  a  sewer 
in  Brannan  St.,  between  First  St.  and  the  Em- 
barcadero.     The  contract  price  is  $32,671. 

®R.  N.  Nikeevich,  2824  Seventh  .Ave.,  Los 
Angeles,  Calif.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  Pasadena,  Cafif., 
for  sewer  w-ork  on  El  Molino  Ave.,  and  other 
streets  for  $15,250.  Other  bidders  were :  An- 
drew Hollow^av,  $10,2.54;  Sako  Zarubira,  $18,- 
200;  John  Radish,  Los  Angeles,  $18,.500;  W.  E. 
Moyle,  $18,955;  M.  R.  Fulmis,  Los  Angeles, 
$19,400;  McGovern  &  Ryan,  Los  /Xngeles, 
$20,635. 

City  Health  Officer  Dr.  Francis  H.  Mead, 
San  Diego,  Calif.,  has  urged  the  City  Council 
to  construct  sewers  in  the  district  bounded  by 
National  and  Newton  Ave.,  and  by  16th  St. 

Plans  and  profiles  have  been  adopted  by  the 
City  Council  of  Fresno,  Calift,  for  sewer  dis- 
trict No.  4,  west  of  Forthcamp.  The  Council 
also  passed  a  resolution  ordering  a  sewer  in 
Diamond    St.,   near   the   school   house. 

City  Engineer  Homer  Hamlin  of  Los  An- 
geles, Calif.,  has  made  surveys  and  accumu- 
lated the  drainage  data  for  the  construction  of 
all  the  storm  sewer  systems  necessary  for  the 
entire  city.  The  Board  of  Public  Works  con- 
templates issuing  bonds  in  the  sum  of  $10,000,- 
000  for  storm  sewer  work. 

The  City  Council  of  Oakland,  Calif.,  has 
adopted  plans  and  specifications  for  the  first 
main  outlet  sewer  in  annexed  sewer  district 
No.  1,  and  has  authorized  the  City  Clerk  to 
advertise  for  bids  on  the  work.  The  plans 
and  specifications  for  the  other  three  districts 
have  also  been  completed.  W.  J.  Baccus  is 
Commissioner  of  Streets. 
Idaho. 

The  city  of  Payette,  Ida.,  has  sold  bonds  in 
the  sum  of  $15,000  for  sew-er  district  No.  2  to 
William  E.  Sweet  &  Co.,  of  Denver,  Colo. 
Illinois. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  E.  J. 
Glackin,  Secretary,  until  Feb.  14  for  constrnct- 

work  now  open  for  bids.    ®  indicates  a  contract 


ing  brick  and  tile  pipe  sewers  in  the  follow-ing 
streets : 


.Street. 


a 


4J 


rt 


J  ^  -<        s 

7-th  St 220  IH*  12.0         17 

La  Fayette  Av....  670  !%•  8.0 

La  Favette  Av . . . .  674  1.0  7.0 

T5th     St 330  m*  10..S           6 

■  oth  St 340  1.0  8.0 

Wing    sewers 100  1.0  S.O 

Olst   St 330  1.0  S.u           2 

Roscoe  St 635  3. Of  14.0         2!) 

Roseoe  St 1,240  2%*t  12.0 

California   .A.v 330  ^%<0*-1  12.5 

California   Av 360  '  1V6*  11.0 

California   Av 380  lU  10.0 

School    St 790  1.0    ■  9.0 

Berteau    Av 220  1.0  ....           2 

47th  St 1,310  3%t  12.5         65 

47th  St 1,340  3t  12.5 

47th  St 670  2%*t  12.0 

Campbell  Av 670  IM,  9.5 

Maplewoofl   Av 670  1%  10.5 

Rocljwell    St 670  VA  10.0 

Rockwell    St 660  1%  10.5 

Talman    Av 660  IM,  10.0 

Washtenaw    Av...  660  1%  10.5 

Fairfield   Av 660  1%  10.0 

California   .\v 670  1%  10.0 

54th  St 660  2.0*t  11.0         27 

54th  St 010  1.0  S.5 

Hovne    Av 830  I'i  10.0 

Seeley   Av 330  1.0  9.0 

AUev  N.  of  Gar- 
field   Blvd 566  1.0  S.O 

State  St 670  2%*t  1.5.5 

Stalest 670  2.0»t  15.0         43 

State  St 670  1%  12.5 

State  St 670  1%  10.5 

Wabash  Av 670  1%  11.5 

Wabash   Av 2,010  1.0  9.0 

76th  St 440  IVi  11.0 

Bensley    Av 670  1.0  7.5         15 

Benslev   Av 660  1%  9.0 

106th  St 630  1.0  7.5 

Haddon    Av 480  1.0  9.0          4 

Lake    St 850  2.0*  12.0        11 

South    Blvd 460  2.0*  12.5 

6Sth  Ct 680  1^  11.0         11 

6Sth  Ct 530  1.0  8.0         .. 

♦Double    strength  tile     pipe.  tDouble 
brick.     ♦tDouble  invert  brick  sewer. 
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•  The  Board  of  Local  Improvements  of 
li.  111.,  T.  L.  Hammond,  City  Clerk,  has 
rded  the  contract  for  the  construction  of 
wer  system  and  septic  tank,  including  the 
wins'work :  3.440  ft.  of  15-in.  pipe,  1,228 
f  12-in.  pipe,  1,300  ft.  of  10-in.  pipe.  15,030 
t  8-in.  pipe,  580  ft.  of  6-in.  pipe,  51  man- 
-  and  6  flush  tanks  to  Reeb  Bros.,  of 
cville.  111.,  for  $18,879.  C.  Brown,  of 
>onville.  111.,  is  engineer.  Bids  were 
led  Jan.  30. 

vil  Engineer  J.  E.  Lowman,  of  Sycamore, 

lias  been  engaged  by  the  city  of  Genoa, 

•o  make  a  map  of  the  city  and  take  levels 

■  ill   the  route  of  the  proposed  sewer  system. 

The  B"ard  of  Local  Improvements  of  Joiiet, 

til.,  William  S.  Welch,  Clerk,  rejected  all  bids 

■eceived  Jan.  29  for   the    construction    of    a 

sewer  in  Broadway  St.    H.  A.  Stevens  is  City 

Engineer. 

Iowa. 

4»Bids  will  be  received  until  9  a.  m..  Feb.  14, 
)y  Horace  Susong,  City  Clerk,  Des  Moines, 
[a.,  for  the  construction  of  the  sewer  system  in 
Jie  Seventh  Ward.  The  Seventh  Ward  sewer 
system  will  cost  approximately  $130,000.  The- 
system  will  be  78,400  ft.  in  length,  and  will 
drain  a  territory  of  3  square  miles.  A  septic 
:ank  will  be  located  at  East  30th  St.,  south  of 
:he  railroad  tracks. 

©Joseph  Benson  of  Fort  Dodge,  la.,  has  been 

iwarded  the  contract  by  the  City  Council  of 

iiat  city   for   furnishing  the   necessary   labor 

ind  material    for  the  construction  of  a  sani- 

:ary  sewer  beginning  at  the  Des  Moines  River 

it  the   end  of    M   St.,   extended   thence   west 

:o  center  of  .\ve.  A.  West  Dodge,  to  be  8-in. 

sewer  pipe,   thence  west  along   M   St.   to  the 

■   line  of  .\ve.  B,  to  be  6-in  pipe  with  one 

role,    one    lamphole   and   one   flush   tank. 

contract  price  is  $0.47  per  lin  ft.     W.  L. 

.;  is  city  clerk.     Bids  were  opened  Jan.  29. 


Maryland. 

4*Bid,s  %viil  be  received  until  11  a.  ni.,  Feb. 
14,  by  Board  of  Award.,.  Baltimore.  Md.,  for 
the  construction  oi  section  5  of  the  high 
level  interceptor,  under  contract  Xo.  t<l.  Plans 
and  specifications  may  be  had  ot  Calvin  W. 
Hendricks,  Chief  Engmecr  ni  the  Sewerage 
Commission,  904  .\merican  Bank  Bldg.,  Bal- 
timore, .Md. 

The  Paving  Conmnssion.  Sewerage  Commis- 
sion and  a  representative  of  Soutli  Baltimore, 
Baltimore,  .\ld.,  will  hold  a  conference  Feb. 
7  with  a  view  to  outlining  some  plan  by  which 
the  sewers  of  South  Baltimore  can  lie  laid  in 
order  to  have  the  streets  paved.  Calvin  W. 
Hendricks  is  Chief  Engmeer  of  the  Sewerage 
Commission. 

A  bill  has  been  introduced  in  the  State 
Legislature  of  Maryland  empowering  the  peo- 
ple of  Laurel,  Md.,  to  vote  upon  a  bond  issue 
of  $35,000  to  be  used,  if  ratified,  in  construct- 
ing a  sewerage  system  and  enlarging  the  pres- 
ent water  supply. 

At  a  recent  mass  meeting  of  the  taxpay- 
ers of  Salisbury,  Md..  it  was  agreed  upon 
to  issue  bonds  in  the  sum  of  $50,000  for 
street  improvements  and  modern  sewerage. 

Minnesota. 

City  Engineer  Lewis  W.  Clarke  of  Still- 
water,  Minn.,  has   submitted   plans  and  spec- 


Kansas. 

uy    Engineer    A.    R.    Young,    of    Topeka, 

- ,  recently  inspected  the  sewage  disposal 

ni  of  Kansas  City  for  the  purpose  of  as- 

ming  the  approximate  cost  of  installing  a 

;ir  system  in  Topeka.    The  City  Council 

nsidering  the  plan  of  equipping  the  sew- 

which    empty    into    the    Kaw    with    flood 

-  and  installing  a  series  of  pumps  to  ele- 

the  sewage  over  the  south  side  dike  and 

the   river.    The    engineer   has    estimated 

it  will  cost  approximately  $150,000  to  care 

the  sewage  properly. 

The  City  Council  of  McPherson.  Kans.,  has 

Itcided  to  build  a  sewer  in  a  section  of  the 

:ity  lying  north  of  the  Santa  Fe  R.  R.  between 

Chestnut  and  Oak  Sts.,  and  east  of  the  Rock 

'  '  ■  d    between    Simpson    St.,    and    the    first 

south  of  Kansas  Ave. 

Kentucky. 

The  City  Council  of  Bellevue,  Ky..  is  con- 
sidering the  construction  of  a  trunk  sewer 
Idown  Front  St..  and  through  private  property 
to  the  culvert,  or  one  down  Washington  Ave., 
ind  possibly  another  street  to  the  low-water 
mark.  The  improvement,  it  is  estimated,  will 
:ost  approximately  $60,000. 

Louisiana. 

•{•Bids  will  be  received  until  11  a.  m.,  Feb. 
28,  by  Capt.  A.  J.  Macnab.  Jr.,  Constructing 
3uartermaster.  410  Hibernia  Bank  Bldg.,  Xew 
'Drleans.  La.,  for  constructing  roof  over  set- 
ling  tanks,  sewer  connections  to  quarters  and 
sarth  fill  under  elevated  water  main  at  Fort 
|3t.  Philip.  La. 

At  a  recent  mass  meeting  of  the  citizens  of 
New  Iberia,  La.,  George  G.  Earle,  Supt.  of 
the  Xew  Orleans  Sewerage  and  Water  Board, 
'advised  the  citizens  on  the  best  means  of  dis- 
nn^ing  of  city  sewerage.     This  city  plans  the 

illation  of  a  sewerage  system.  J.  S.  Power 

■  layor. 

hairman  of  the  Finance  Committee  of  the 

;;  of  Morgan  Cit>-,  La..  M.  E.  Xorman, 
rt  111  sell  bonds  Feb.  17  to  the  amount  of  $80,- 
Xh)  for  the  construction  of  a  sewerage  system 
•  •!  waterworks  svstem. 


If 


ihcations  to  the  City  Council  for  the  sewer 
and  outlet  systems  of  the  South  and  the  Xorth 
Hills. 

Michigan. 

The  City  Council  of  Benton  Harbor,  Mich., 
has  declared  it  necessary  to  construct  a  sewer 
in  Territorial  St.,  from  Fair  Ave.  to  Benton 
St.,  and  Oden  St.,  from  Main  St.  to  Terri- 
torial St..  at  estimated  cost  of  $2,802.  Bert 
Spaulding  is  city  clerk. 

Missouri. 

^Bids  will  be  received  until  F'eb.  19,  it 
is  reported,  by  City  of  Sedalia,  Mo.,  for  the 
construction  vitrified  pipe  sewers  in  District 
No.  22. 

®Leon  H.  Jordan,  of  Kansas  City,  Mo.,  has 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  that  city,  for  the  construction 
of  joint  sewer  districts  Xos.  320,  324.  325  and 
329  in  Sewer  District  Xo.  5,  for  $27,682.  E. 
Purcell  is  secretary  of  the  board.  Bids  were 
opened  Jan.  26. 

An  election  is  to  be  held  in  Mound  City, 
Mo.,  on  Feb.  20,  for  the  purpose  of  voting 
upon  the  proposition  to  bond  the  city  in  the 
sum  of  $15,000  to  install  a  sewerage  system 
and  extend  the  waterworks  system,  $9,.5O0  for 
the  sewerage  system  and  $5,500  for  the  water- 
works. 

The  improvement  committee  of  the  City 
Council  of  Hannibal,  Mo.,  recently  held  a 
meeting  to  consider  the  proposed  boundaries 
of  Sewer  District  Xo.  100.  This  sewer  will 
be  constructed  from  Bear  Creek  to  the  river. 

Consulting  Engineer  Alexander  Potter,  114 
Liberty  St.,  New^York  City,  is  preparing  plans 
and  specifications  for  the  construction  of  a 
sewerage  treating  plant  at  the  sewer  outlets, 
in  the  citv  of  Springfield,  Mo.  Plans  will  be 
ready  about  March  1,  when  bids  will  probably 
be  asked.  H.  G.  Horton  is  City  Engineer. 
.  The  Burns  &  'McDonnell  Co..^  Civil  Engi- 
neers. Scarritt  Bldg..  Kansas  City,  Mo.,  is 
preparing  plans  and  specifications  for  the  in- 
stallation of  sanitary  sewers  and  water- 
works plant  at  Hermann,  Mo. 

Nebraska. 

An  election  is  to  be  held  in  the  city  of  Craw- 
ford, Xebr.,  this  month  for  the  purpose  of  de- 
ciding whether  or  not  bonds  in  the  sum  of 
$12,500  shall  be  issued  to  construct  sewers. 

Nevada. 

®The  Citv  Council  of  Fallon,  Xev.,  has 
awarded  the'  contract  for  the  installation  of 
a  new  sewcra.ge  svstem  to  the  Western  Engi- 
neering &  Water  Works  Supply  Co.,  of  Oak- 
land Calif.,  and  the  contract  for  furnishmg 
the  pipe  to  L.  H.  Kent  Co.,  of  Fallon.  Xev. 

•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


New  Jersey. 

The  sewer  committee  of  the  City  Council 
of  Longport,  X.  J.,  recently  held  a  confer- 
ence with  the  State  Board  of  Health  at  Tren- 
ton to  arrange  some  plan  for  getting  the  con- 
struction of  the  new  sewerage  plant  under 
way.  Bonds  are  to  be  issued  for  this  improve- 
ment. 

New  York. 

Plans  are  in  preparation  by  the  City  Engi- 
neer, John  .A..  Giles.  Binghampton,  X.  Y.,  for 
sewers  on  Park  .\ve.,  Sherwood  .Vve.,  Rush 
.Ave.,  and  Cross  St.  Bids  for  their  construc- 
tion will  be  asked  by  the  Board  of  Contract  & 
Supply   as  soon   as   the   plans  are  completed. 

The  State  Department  of  Health,  .■\lbany, 
N.  Y.,  has  approved  the  plans  of  City  En- 
gineer John  A.  Giles  of  Binghamton,  N.  Y., 
for  a  sewer  draining  the  Downsville  district 
of  the   First   Ward   through   l.cstcrshire. 

The  Common  Council  of  Oswego,  N.  Y., 
has  adopted  a  resolution  authorizing  the 
Mayor  to  appoint  a  sewer  commission  to  de- 
vise and  frame  a  proper,  adequate  and  com- 
prehensive system  of  sewerage  for  both  the 
east  and  west  sides  of  the  city.  Plans  have 
been  prepared  bv  Consulting  Engineer  T. 
Chalkley  Hatton  of  Wilmington,  Del.  D.  D. 
Long  is   Mayor. 

riie  Board  of  Estimate  and  Apportion- 
ment of  New  York  City  has  authorized  the 
construction  of  a  sewer  in  Xewlown  road, 
from  13th  .\ve.  to  18th  Ave.,  Long  Island 
City,  at  an  estimated  cost  of  $3,100;  also  a 
receiving  basin  at  southeasterly  corner  14th 
St.,  and  the  Boulevard,  Long  Island  City:  es- 
timated cost  $;wo. 

A  preliminary  authorization  has  been  given 
by  the  Board  of  Estimate  and  .Apportionment 
of  Xew  York  City,  for  the  following  list  of 
sewers  in  the  Degnan  Terminal  &  Realty  Co.'s 
tract  on  the  Hunter's  Point  meadows.  Bor- 
ough of  Queens :  Orton,  Vandam  and  Mea- 
dow Sts.,  from  Thomson  A\e.  to  Hunter's 
Point  Ave. ;  in  Manly,  Mount  and  School 
Sts..  from  Nott  .\ve.  to  Hunter's  Point  .Ave ; 
in  Anable  .Ave.,  from  Orton  St.  to  Vandam ; 
Xott  .Ave.,  from  a  point  midway  between 
Mount  and  School  Sts.  to  Vandam  St. ;  Hunt- 
er's Point  .Ave.,  from  Grcenpoint  Ave.  to 
Vandam  St.,  together  with  a  storm  water 
sewer  in  Hunter's  Point  .Ave.,  from  Vandam 
St.  to  Dutch  Kills  Canal  and  a  sanitary  sewer 
in  Hunter's  Point  .Ave.,  from  Vandam  St.  to 
a  point  .3.50  ft.  west  of  Orton  St. ;  estimated 
cost  $121, 3tM).  Also  in  Dutch  Kills  place,  from 
Meadow  St.  to  Nott  .Ave. ;  Manly  St.,  from 
Thomson  to  Nott,  and  in  Mount  St..  from 
Thomson  Ave.  to  Nott  St. ;  estimated  cost 
$5,100.  Also  in  same  section  in  Creek  St., 
from  Nott  .Ave.  to  Hunter's  Point  Ave.,  in 
Nott  and  .-\nable  .Aves.  and  Pearson  St.,  ffom 
Meadow  to  Creek  St. :  in  Davis  St.,  from 
Pearson  St.  to  Hunter's  Point  .Ave.,  together 
with  a  storm  water  sewer  in  Hunter's  Point 
.Ave.,  from  Hayward  St.  to  Dutch  Kills  Canal, 
and  a  sanitary  sewer  in  Dutch  Kills  Canal  to 
Creek  St. ;  estimated  cost  $15,100.  Also  in 
the  Blissville  section,  in  Hunter's  Point  .Ave., 
from  Greenpoint  Ave.  to  Van  Pelt  St. ;  in 
Van  Pelt  St.  and  Greenpoint  Ave.,  from  Hunt- 
er's Point  Ave.  to  Anable,  an  aggregate  length 
of  3.000  ft.;  estimated  cost  $17,400.  .Also  for 
gradinc  and  curbing  Prospect  Ave.,  Ridge- 
wood,  from  Metropolitan  .Ave.  to  Madison  St. ; 
estimated  cost  $10,700. 

Engineer  A.  ^L  Scripture  of  New  Hartford, 
N.  Y.,  has  completed  plans  for  the  installa- 
tion of  a  system  of  sewers  in  a  new  district. 
The  Sewer  Commissioners  will  shortly  ad- 
vertise for  bids  for  the  work  so  that  it  can 
be  started  in  the  spring. 

Ohio. 

•{•Bids  will  be  received  until  noon,  r eb.  26, 
by  Director  of  Public  Service,  J.  W.  Chris- 
ford.  Lakewood,  O..  for  furnishing  all  neces- 
sary labor  and  material  for  making  collection 
of  garbage  and  dead  animals  in  the  city,  for  a 
period  of  two  vears  commencing  March  1, 
1912. 

The  City  Council  of  Springfield,  O.,  is  con- 
sidering the  construction   of  a  chain  of  sew- 

let  recently. 
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ers  known  as  the  Maiden  Lane  system  for  this 
year.  This  system  will  benefit  the  entire 
northwestern  section  of  the  city  and  will  cost 
from  $38,000  to  $40,000.  Edward  Mahr  is 
chairman  of  the  sewer  committee. 

The  State  Board  of  Health  has  notified  the 
city  of  Canton,  O.,  that  the  construction  of  the 
proposed  sewer  district  No.  4  cannot  be 
started  until  a  new  sewage  disposal  plant  is 
put  in. 

The  City  Council  of  Urbana,  O.,  is  consid- 
ering the  proposed  installation  of  a  sewerage 
system.  It  is  probable  that  plans  for  the  sys- 
tem will  be  proceeded  with  shortly. 

A  resolution  has  been  introduced  in  the 
City  Council  of  Cincinnati,  O.,  calling  on  the 
city  engineer  to  make  surveys  and  plats 
for  a  sewer  system  for  the  former  village  of 
Madisonville.  The  Council  is  also  considering 
a  resolution  calling  for  a  survey  of  the  entire 
sewerage  problem  of  the  city. 

The  citizens  of  Xenia.  O.,  at  a  recent  elec- 
tion voted  against  the  issuance  of  bonds  for 
the  construction  of  a  sewage  disposal  plant. 

Residents  of  Ohmer  Park,  city  of  Dayton, 
O.,  have  petitioned  the  City  Council  for  the 
construction  of  a  sanitary  sewer  system 
throughout  that  district.  The  city  engineer 
has  been  asked  to  submit  plans  and  estimates 
for  the  work. 

City  Engineer  C.  S.  Pratt  of  Urbana.  O., 
has  submitted  plans  and  specifications  to  the 
City  Council  for  the  construction  of  a  sewer- 
age system.  George  McCrery  is  Chairman  of 
the  Sewer  Committee. 

Oklahoma. 

^Bids  will  be  received  until  6  p.  m.,  Feb. 
14.  by  City  of  Pryor  Creek,  Okla.,  for  sewer 
pipe,  wyes,  manhole  castings  and  covers,  vitri- 
fied building  brick,  cement,  6-in  syphon  flush 
tank  castings.  Plans  and  specifications  on 
file  in  the  office  of  the  city  clerk  of  the  City  of 
Pryor  Creek,  Oklahoma,  and  in  the  office  of 
The  Benham  Engineering  Co.,  Consulting  and 
Supervising  Engineers,  812-13-14  .American 
National  Bank  Bldg..  Oklahoma  City.  Okla. 

Oregon. 

©Following  bids  were  received  recently  by 
the  City  Council  of  Portland,  Ore.,  for  the 
construction  of  sewers :  East  Moreland  dis- 
trict, Northwest  Municipal  Contract  Co.,  $46,- 
653;  Jeffrey  &  Bufton,  42,952;  William  Lind, 
$42,905 ;  Jahn  Contracting  Co.,  $.38,920 ;  L.  Ger- 
des,  $49,728 ;  Lundstrum  &  Sandeberg,  $44,490 ; 
Consolidated  Contract  Co.,  $44,728;  James 
Kennedy  Construction  Co..  $47,751 ;  Pakuet, 
Giebisch  &  Joplin,  $47,827;  E.  W.  Riner, 
$45,470;  Keating  &  McLean',  $49,498. 
East  Caruthers  and  East  .32d  Sts.,  John  Keat- 
ing, $652;  E.  W.  Riner,  $672;  Bechill  Bros., 
$613.  East  Madison  St.,  E.  W.  Riner,  $.307; 
Bechil  Bros.,  $606.  East  58th  St.,  Jeffrey  & 
Bufton,  $1,968;  H.  M.  Johnson,  $1,876;  E.  W. 
Rinerl.  $2,188 ;  James  Kennedy  Construction 
Co.,  $2,117;  Elwood  Wiles,  $2.3-57.  East  59th 
St.,  Taylor  &  McKittrick,  $1,447;  Jeffrey  & 
Bufton,  $1,340;  Tames  Kennedv  Construction 
Co.,  $1,515;  E.  W.  Riner,  $1,494';  H.  M.  John- 
son, $1,398;  John  Keating,  $1,588.  East  36th 
St.,  James  Kennedv  Construction  Co.,  1,318; 
Jeffrey  &  Bufton,  $1,150;  E.  W.  Riner,  $1,217; 
Bechill    Bros.,    $1,108;    John    Keating,    $1,263. 


Quimbv  St.,  Jeffrey  &  Bufton,  $326;  E.  W. 
Riner.  $313;  John  Keating,  $.334.  Crescent 
Drive,  Goddell  Construction  Co.,  $304;  Bechill 
Bros.,  $294;  E.  W.  Riner,  $327.  The  con- 
tracts were  awarded  to  the  lowest  responsible 
bidders. 

®Welton,  Kibbe  &  Cochran,  of  Portland, 
Ore.,  have  been  awarded  the  contract  for 
the  installation  of  a  sewer  system  in  the  city 
of  Newberg,  Ore.,  for  which  bids  were  opened 
Jan.  15.  Louis  C.  Kelsey.  Selling  Bldg.,  Port- 
land, Ore.,  is  engineer.  The  itemized  bid  for 
the  work  appears  under  "Water  Works,"  this 
issue. 

Plans  for  the  first  two  sections  of  the  .Sul- 
livan Gulch  sewer  extending  from  the  river 
east  to  East  33d  St.,  and  for  the  Stark  St.  dis- 
trict sewer  have  been  filed  by  the  Engineering 
Department  with  the  City  Council  of  Port- 
land, Ore.  The  contracts  for  this  work  will  be 
let  sometime  this  month.  The  estimated  cost 
is  $2,000,000.    Tom  Hurlburt  is  city  engineer. 

City  Engineer  Tom  Hurlburt  of  Portland. 
Ore.,  has  prepared  plans  for  two  trunk  sew- 
ers, called  the  East  Stark  St.,  sewer  sys- 
tems Nos.  1  and  2.  to  serve  the  main  por- 
tion of  Rose  City  Park,  part  of  Laurelhurst, 
Elmhurst,  Belle  Crest,  Center  Addition, 
North  Mount  Tabor,  Montavilla,  Kinzell 
Park,  Belmont  Villa  and  Eadendale.  east  of 
Mount  Tabor.  Trunk  sewer  No.  1  begins 
at  East  21st  and  East  Stark  Sts.,  and  ex- 
tends to  the  Willamette  River.  The  cost 
of  concrete  for  this  system  is  given  at 
$83,910,  and  for  brick  and  stone  estimated 
at  $89,675.  East  Stark  St.  sewer  system 
No.  2  begins  at  East  Forty-third  and  East 
Burnside  and  connects  with  the  East  Stark 
St.  sewer  system  No.  1  at  East  First  and 
East  Stark  Sts.  The  cost  of  this  sewer  is 
estimated  as  follows;  Concrete,  $144,428, 
and  for  brick  and  stone.  $152,302. 

The  City  Council  of  Burns,  Ore.,  has  se- 
cured data  and  estimates  for  the  installation 
of  a  sewer  and  water  system  that  will  cost 
close  to  $100,000,  which  may  be  provided  for 
at  the  city  election  in  March. 

Pennsylvania. 

©Highway  Commissioner  Elmer  E.  Fritchey,  . 
Harrisburg,  Pa.,  has  awarded  the  contract  for 
the  construction  of  a  sewer  in  19th  St.,  be- 
tween Brookwood  and  Greenwood,  city  of 
Harrisburg,  to  Stucker  Bros.,  of  that  city,  for 
$1,844. 

The  Harrisburg,  Portsmouth  &  Mt.  Joy 
Railroad  has  granted  the  city  of  Harrisburg, 
Pa.,  permission  to  construct  a  sewer  under 
the  company's  tracks  at  Sycamore  St..  known 
as  the   Paxton   Interceptor. 

The  Walnut  Street  Business  Men's  Associa- 
tion, Philadelphia,  Pa.,  has  petitioned  the  Di- 
rector of  Public  Works  to  urge  the  extension 
of  the  new  12th  St.  sewer  southward  from 
Locust   St. 

The  City  Council  of  Scranton,  Pa.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  a  relief  sewer  in  the  10th  Sewer 
District,  17th  Ward,  and  a  relief  sewer  in 
Section  A,  Fifth  Sewer  District.  The  esti- 
mated cost  of  the  sewers  is  $22,000  and  $1,861 
respectively.     Ellsworth  Kelly  is  city  clerk. 

The    City    Council    of     Lebanon,     Pa.,    has 


granted  the  engineering  department  $2,000  t., 
carry  on  the  work  of  preparing  for  the  sec-i 
tion  of  the  sewerage  system.     T.  R.  Crowell 
is  City  Engineer. 

South    Dakota. 

^Bids  will  be  received  until  S  p.  ra.,  Feb.  I 
15,  by  City  Council,  Madison,  S.  Dak.,  for  fur- 1 
nishing  the  material  and  labor  for  the  con- 
struction of  sewage  disposal  works  and  sewer- 
age  system. 

The  City  Council  of  Sioux  Falls,  S.  Dak., 
has  practically  completed  negotiations  for  the 
sale  of  bonds  in  the  sum  of  $300,000  voted 
some  time  ago  for  the  purpose  of  extending 
the  sewerage  system  and  waterworks  system 
of  the  city.  Construction  work  will  be  started 
as  soon  as  the  weather  will  permit. 

Texas. 

The  city  of  E!  Paso,  Tex.,  is  considermg  the 
advisability  of  running  a  pipe  line  from  the 
lard  refining  station  on  the  G.  H.  R.  R.,  near 
Washington  Park,  to  the  new  sewage  disposal 
plant.  The  proposed  line  would  be  1,800  ft. 
long.     Herbert  Nunn  is  City  Engineer. 

Washington. 

Three  different  solutions  for  the  L'nion 
Park  Flood  situation  have  been  presented  to 
the  City  Council  of  Spokane,  Wash.,  by  City 
Engineer  Morton  Macartney.  One  plan  is  to 
open  the  old  natural  channel  by  building  a 
ditch  at  an  approximate  cost  of  $65,000; 
another  to  build  an  open  ditch  at  a  cost  of 
$25,000,  instead  of  following  the  old  channel, 
and  the  third  plan  is  to  pave  at  a  cost  of  $200 
a  lot,  one  of  the  streets  leading  from  the  over- 
flow section  to  the  river. 

West  Virginia. 

The  City  Council  of  Warwood,  W.  Va..  has 
employed  a  consulting  engineer,  it  is  reported, 
to  prepare  plans  and  specifications  for  the 
installation  of  a  new  sewerage  system  at  an 
estimated  cost  of  $20,000. 

Wisconsin. 

®The  Common  Council  of  Kenosha.  Wis., 
has  awarded  the  contract  for  the  construct!'-" 
of  a  sewer  on  Charles  and  Avery  Sts..  ;r 
Bain  Ave.,  to  Robert  Nelson,  of  Racine,  \\i: . 
for  $13,685.  The  work  includes  the  building 
of  1,000  ft.  of  36-in.  sewer,  1,300  ft.  of  .30-in. 
sewer,  600  ft.  of  24-in.  sewer.  C>ther  bidders 
were:  Andrew  Thompson,  Racine,  $15,750; 
Chris  Johnson,  Kenosha,  $15,900;  Michael 
Steinbach,  Kenosha,  $16,175;  Bernard  and 
Iverson,  Kenosha,  $16,795  •  N.  F.  Reichert, 
Racine,  $17,750;  John  Green.  Chicago.  $19,700. 

Plans  have  been  completed  by  City  Engi- 
neer G.  H.  Randall,  of  Oshkosh.  Wis.,  for 
new  sewers  in  Eighth,  Harrison,  11th.  12th  and 
Georgia  Sts.,  and  Osborne  Ave.  The  Board 
of  Public  Works  will  hear  objections  to  these 
sewers  Feb.  27.  -a-;. 

The  Common  Council  of  Racine,  Wis.,  pi 
to  build  three  systems  of  trunk  sewers  whitii 
will  necessitate  an  expenditure  of  about  $185,- 
000  by  the  city.  A  resolution  now  before  the 
Council  provides  for  the  building  of  trunk  ^ 
sewer  systems  on  21st  St.,  from  the  lake  to 
the  west  city  limits;  on  Washington  Ave., 
from  west  of  Mound  cemetery  to  Cedar  Bend, 
and  on  the  North  Western  road  to  the  lake. 
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Alabama. 

^Bids  will  be  received  until  noon,  Feb.  15, 
by  W.%W.  Lavender,  chairman  of  'he  Build- 
ing Committee,  care  of  Frank  Lockwood, 
architect,  Montgomery,  Ala.,  for  the  erf ction  of 
a  brick  dormitory  for  the  State  Normal  Col- 
lege, at  Florence,  Ala.  Plans  and  specifica- 
tions are  on  file  with  Dr.  J.  K.  Powers,  Presi- 
dent. Florence,  Ala.,  or  at  the  office  of  the 
Architect. 

Charles  W.  Leavitt,  Landscape  Architect,  15 
Courtlandt   St.,  New  York  City,  has  been  re- 


tained to  submit  plans  for  the  beautification 
of  the  grounds  of  the  several  normal  schools 
in  the  state  of  Alabama.  His  first  work  will 
be  in  connection  with  the  preparation  of  plans 
for  the  grounds  and  buildings  for  the  new 
normal  school  at  Troy,  Ala. 

The  Roden  Hotel  '  Co.,  incorporated  last 
week,  proposes  the  construction  of  a  $1,000,- 
000  hotel  at  18th  St.  and  5th  Ave.,  Birming- 
ham. .^s  proposed  the  structure  will  be  of 
steel  construction,  10  stories  high,  150  by  140 
ft.  McDavid.  Meyer.  Goldman  &  Terry. 
Birmingham.  Ala.,  are  handling  the  project. 


Arkansas. 

^Bids  will  be  received  until  noon.  April  9, 
by  Mai.  Clarke  S.  Smith,  U.  S.  Engineer,  Lit- 
tle Rock,  Ark.,  for  constructing  the  two  steel 
hull.  24-in.  pump  dredges  H.  S.  Taber  aiid 
Robert  McGregor.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

4«Bids  will  be  received  until  noon,  March  14, 
by  Capt.  J.  A.  Woodruff,  U.  S.  E.  Engineer, 
Vicksburg,  Miss.,  for  furnishing  and  deliv- 
ering about  284,500  lbs.  of  structural  metal  for 
Lock  and   Dam   No.   6,  Ouachita   River,  near 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Felseiithal.   Ark.,   and   for  erecting   lock   gates 
at  that  work.      Official   advertisement    will   be 
found  elsewhere  in  this  issue. 
California. 

•{•Bids  will  be  received  until  II  a.  ni.,  Feb 
20,  by  Lieut. -Col.  Thomas  H.  Recs,  U.  S. 
:  Engineer,  401  Custom  House,  San  Francisco, 
I  Calif.,  for  dredging  in  Suisun  Channel,  Calif. 
I  Charles  1.  D.  Looff.  owner  of  the  Hippo- 
drome at  Long  Beach,  Cal.,  is  stated  to  be 
;  having  plans  prepared  for  a  pleasure  pier  m 
I  cost  about  $1,000,000. 

I  The  Santa  Cruz  Portland  Cement  Co.,  Santa 
I  Cruz,  Cal.,  which  was  recently  voted  a  fran- 
1  chise  by  the  citizens  of  Santa  Cruz  for  a  liOOO- 
;  ft.  pier  at  that  place,  has  been  making  sound- 
ings for  the  work. 

The  supervisors  of  .Alameda  County  have 
appropriated  $.'i..')00  for  preliminary  work 
looking  to  the  building  of  the  tunnel  under 
Oakland  Harbor  mentioned  in  our  last  issue. 
Preliminary  surveys  for  this  tunnel  will  be 
started  at  once  by  P.  .-X.  Haviland,  County 
Surveyor,  Oakland. 

Petitions  are  being  circulated  at  Hermosa 
Beach,  Cal.,  calling  for  a  special  election  to 
vote  on  issuing  bonds  for  the  construction  of 
a  municipal  wharf.  It  is  proposed  to  con- 
struct the  wharf  and  pleasure  pier  of  concrete. 
fully  1.0(X1  ft.  long  and  from  40  to  80  ft.  wide. 
the  entrance  to  be  at  the  foot  of  Santa  Fe 
.A.ve.,  where  the  present  pier  stands.  The 
Hermosa  Beach  Water  Co.  has  deeded  lOn  ft. 
of  its  water  front   for  the  project. 

Connecticut. 

Bids  as  follows  were  received  Jan.  24  by  the 

Board   of   Control   and    Supply   of     Hartford, 

Conn.,   for  the   construction    of     a    municipal 

building.  (A)  standing  for  bid  on  granite  base 

and  marble   facing    (.A.1)    alternate   bid  on   A. 

I  (A2)  alternate  bid  on  A,  (B)  granite  base  and 

marble  and  terra  cotta  facing,   (Bl)   alternate 

to   Bid   B,    (C)    granite    base    and     limestone 

facing,   (CI)    alternate  to  bid  C,    (D)   granite 

base  and  granite  facing,  (Dl)  alternate  oi;  Bid 

D:     J.   W.   Bishop   &   Co.,   Worcester.    Mass., 

(A)   S389.504,    (Al)    $;38-5.300,    (.V2)    $;^8I,:»0, 

(A-S)  ■  $376,800,    (A4)    $374.-500,    (B)   $308,000, 

(Bl)    $:36.5,500,    (C)    $358,750,    (D)    $-104,000, 

(Dl)     $430,500;     Willmarth,    McKillopp,    Inc., 

P:.wtucket,  R.  I..  (A)  $:371,467,  (Al)  $381,092, 

_■)    $385,317.    (B)    $351,497,    (Bl)    $302,309, 

i    $360,20.3.    (CI)    $;352,863,    (D)    $411,236, 

{DD    $423,744;    George   A.    Fuller   Co.,    New 

■■  York.  (A)  $349,500.  (Al)  $:349,800,  (.A2)  $387,- 

.000,  CB)  $;327,000,  (Bl)  $:319,300.  (C)  $321,000. 

(D)   $-376,800,    (Dl)    $385,200;   A.   E.   Stevens 

&  Co..  No.  25  Madison  Square.  Xew  York.  (A) 

$330,000,    (Al)    $317,21.5,    (.A2)    $:331.100,    (B) 

«nii,868.    (Bl)    $299,000,    (C)    $298,.500,    (CI) 

■7.600.    (D)    $364,000,    (Dl)    $337,.500;   Nor- 

-~s     Builders'    Co..    Worcester.   Mass,    (A) 

$368,800,    (B)    $.344,000,    (C)    $231,000,    (Dl) 

$389,000;  H.  Wales  Lines  Co.,  Meriden,  (.A) 

$395,300,    (Al)    $;382,550,    (A2)    $387,050,    (B) 

$373  200,    (Bl)    $;:?63.600,    (C)    $361.-500,    (CI) 

$369..500,    (D)    $421,700,    (Dl)    $4-50.700;   John 

C   Robin.son,  No.  1  Madison  Ave.,  New  Y^ork, 

(A)  $347,000,    (Al)    $:358,000,    (A2)    $350,000, 

(B)  $336,000,  (Bl)  $327,000,  (C)  $325,000, 
(CI)  $333,000,  (D)  $371,000,  (Dl)  $406,000. 
Mountain  white  marble,  laid  bedw-ise,  $54,000. 

-  Florence  white  marble,  laid  bedwise.  $-3-50,000- 

I  Delaware. 

;  Maj-  R.  R.  Raymond,  U.  S.  Engineer.  Wil- 
mington, Del.,  has  completed  an  estimate  of 
the  cost  of  a  barge  canal  to  connect  the  Dela- 
ware and  Chesapeake  Bays.  The  cost  is  esti- 
mated at  $5,-500,000.  for  a  canal  to  be  12  ft. 
deep  and  to  have  a  width  of  90  ft.  on  the  bot- 
tom.    This   estimate   is   exclusive  of   the  cost 

J  of  acquiring  the  present  Chesapeake  and  Dela- 

'  ware  Canal,  which  has  been  appraised  at  $2.- 
514,288. 

District  of  Columbia. 

I  +Bids  will  be  received  until  10:30  a.  m., 
March  1,- by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  679,  general  control  apparatus 
including    starting 


panels  lor  all  motors,  which  are  to  be  con- 
trolled from  a  remote  point;  limit  switches, 
comnmtatiiig  switches  used  in  ilie  miter-Gate 
control,  an.xiliary  cut-..ul  switclies  for  miter- 
gate  strut,  Iiandrail  conductors,  miscellaneous 
remote  indicators  and  indicator  crmtrollers, 
control  swiichb-iards  for  all  locks  and  spill- 
ways and  control  ami  indicating  apparatus  for 
the  chain   fender*. 

4«Bids  will  be  received  until  noon,  lu-b.  2i!, 
by  Lieut. -Col.  W.  C.  Langlitt,  U.  S.  F.ngi- 
neer,  92o  17th  St.  \.  W.,  Washington,  D,  C, 
for  furnishing  and  placing  riprap  on  the  sea 
wall.  .Anncostia   River,   D.   C. 

•{•Bids  will  be  received  until  noon,  Feb.  26, 
bv  Lieut. -Col.  W.  C.  Langfitt,  U.  S.  Engineer, 
920  17th  St.  N.  W..  Washington.  D,  C,  for 
furnishing  and  delivering  building  slone  and 
Portland  cement. 

•I-Bids  will  be  received  until  10:3(1  a.  m., 
Feb.  20,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission. 
Washington.  IX  C..  for  furnishing  lumber  and 
transformers. 

.Milburn,  Heister  &  Co..  .-Vrchitects,  Wash- 
ington. D.  C,  have  plans  uftiler  way  for  the 
new  Interstate  Commerce  Commission  build- 
ing to  he  erected  at  Washington.  The  build- 
ing 'will  cost  about  $ii50,0ii0.  It  will  have  10 
stories,  with  a  basement,  and  will  occupy  the 
entire  lot  between  the  .American  National 
Bank  and  Losekam's.  on  F  St.  It  is  to  be 
fireproof,  with  steel-framed  electric  elevators 
and   steam   heat. 

Florida. 

^Bids  will  be  received  until  1  p.  m.,  Feb.  23, 
by  Lieut. -Col.  G.  D.  Fitch,  U.  S.  Engineer, 
Montgomery,  .Ala.,  for  dredging  in  Carrabelle 
Harbor,  Fla. 

Georgia. 

©Contracts  for  work  on  the  new  court  house 
at  Atlanta,  Ga.,  have  been  let  as  follows : 
Brick  work  and  tile  partitions,  George  A.  Clay- 
tcm,  .Atlanta.  $64,229;  exterior  ornamental  terra 
cotta  work.  .Atlantic  Terra  Cotta  Co.,  of  .Atlan- 
ta and  New  Y'ork,  $123,000 ;  common  concrete 
and  cinder  fill,  to  George  A.  Clayton,  at  $12- 
988 ;  exterior  stone  work,  Stone  Mountain 
Granite  Co.,  at  $105,000. 

Illinois. 

•{•Bids  will  be  received 
Feb.  12,  bv  .Matt  Berscheid, 
111.,  for  furnishing  the  city  with  1,000  ft.  of 
2^,-;-in.  cotton  lire  hose,  double  jacket  with 
couplings  to  match  present  couplings.  Pres- 
sure of   the  hose  to  be   stated  in   bid. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
19,  by  Board  of  .Administration,  Springfield, 
III.,  for  the  remodeling  of  the  ice  plant  at 
the    Peoria    State    Plospital. 

^Bids  will  be  received  until  11  a.  m.,  Fel). 
19,  by  Board  of  .\dministration,  Springfield, 
111.,  for  constructing  a  system  of  concrete 
tunnels  for  heating  system  at  the  Peoria  State 
Hospital.  Plans  and  specifications  m;'y  be  in- 
spected upon  application  to  the  managing  of- 
ficer of  the  Peoria  State  Hospital,  Peoria,  111., 
or  at  the  office  of  Frank  D.  Whipp,  Fiscal 
Supervisor.   Springfield.   111. 

The  following  low  bids  for  furnishing  and 
delivering  natural  and  Portland  cement  to  the 
Citv  of  Chicago  was  received  Jan.  23  by  L.  E. 
.McGann,  Commissioner  of  P\ib!ic  Works: 
Thos.  Connolly,  48  N.  La  Salle  St.,  Utica  ce- 
ment, 72  cts.  per  bbl. ;  Marquette  cement.  $1.28 
per  bbl.,  to  be  delivered  as  follows:  600  bbls. 
yard  A,  Avers  .Ave.  and  Wabansia  -Av. ;  yard 
B,  23-54  S.  Ashland  Av ;  1.000  bbls,  yard  C. 
49th  PI.  and  Union  Ave;  yard  E,  104th  St.  and 
Stewart  Ave,  400  bbls. 

Bids  for  furnishing  sand  for  mason  work 
during  the  vear  1912  were  opened  Jan.  24  by 
L.  E.  McGann,  Commissioner  of  Public  Works, 
Chica°-o  111. :  The  .American  Sand  &  Gravel 
Co.,  133  W.  Washington  St.,  Chicago,  III.,  sub- 
mitted a  price  of  $1.05  per  cu.  yd.,  which  was 
low. 

Louisiana. 

Following  bids  were  received  by  the  Or- 
leans Levee  Board,  New  Orleans,  La.,  for 
constructing  a  creosated  timber  bulkhead,  esti- 
mated to  cost  $11,000,  from  Egania  St.  to  the 


until    7 :30   p.    m.. 
City  Clerk.  Joliet, 


^for    the    lock    machinery 

'  .{.  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


St.  Barnard  Parish  Line :  John  Riess,  New 
Orleans,  $8.57  per  lin.  ft.:  Doullut  &  Williams, 
New  Orleans,  $8.24  ncr  lin.  ft.,  and  Charles 
R.  Corbett,  New  Orleans,  $7.99  per  lin,  ft. 

Maine. 

•{•Bids  will  be  received  until  9  a.  in.,  Feb. 
13,  by  Trustees  of  the  Bangor  Public  Library 
at  the  office  of  the  Mayor.  Bangor,  Me.,  for 
the  construction  of  a  library  building  at  that 
place  as  described  by  plans  and  specifications, 
which  may  be  seen  al  the  Mayor's  office.  City 
Hall,  Bangor,  Maine,  or  al  the  office  of  Pea- 
body  &  Stearns.  .Architecls,  5-'!  State  St.,  Bos- 
ton, Mass. 

•{•Bids  will  be  received  until  9  a.  m.,  Feb. 
l.{,  by  High  School  Building  Committee,  C. 
W.  MuUin,  Chairman,  at  the  office  of  the 
Mayor.  Bangor,  Me.,  for  the  construction  of 
a  high  school  building,  as  described  by  plans 
and  specifications,  which  may  be  seen  at  the 
Mayor's  office.  City  Hall,  Bangor.  Maine,  or 
at  the  office  of  Peabody  &  Stearns.  .Architects, 
53  State  St.,  Boston.  .Mass. 

Massachusetts. 

The  Bay  State  Dredging  Co.,  Ltd..  247  .At- 
lantic .Ave.,  Boston.  Mass.,  at  the  following 
bid,  was  the  only  bid<ler  Jan.  22  for  dredging 
in  Weymouth  Back  River.  Mass.,  for  the-  U. 
S.  Government :  Dredging,  scow  measure- 
ment. 30l->  ct.  per  cu.  yd. ;  removing  boulders 
exceeding  2  cu.  yds.  each,  $10. 

Michigan. 

SThe   Penn    Bridge   Co..    Beaver   Falls,    Pa., 
has  been  awarded  the  contract  at  about  $125,- 
000   for  lock  gates   for  the  locks  in   the   Soo 
Canal  at  Sault  Ste.  .Marie. 
Missouri. 

^Bids  will  be  received  until  2  p.  ni.,  Feb. 
23,  by  Board  of  Public  Works,  Kansas  City, 
Mo.,  for  furnishing  and  installing  a  2-lon  elec- 
tric locomotive  jib  crane  on  ilunicipal  wharf, 
track  construction  under  separ.ate  contract. 
Further  information  may  be  had  upon  applica- 
tion to  .Assistant  City  Engineer.  Kansas  Citv, 
Mo. 

4«Bids  will  be  received  until  noon,  March  4, 
by  Maj.  E.  H.  Schulz,  U.  S.  Engineer,  Kansas 
City,  Mo.,  for  constructing  standard  revetment 
on  the  Missouri  River,  94  miles  below  Kan- 
sas City  and  2  miles  below  Waverly,  Mo.  Of- 
ficial advertisement  will  be  found  elsewhere 
in  this  issue. 

•{•Bids  will  be  received  until  noon,  Feb.  13, 
by  Board  of  Public  Improvements,  300  City 
Hall,  St.  Louis,  Mo.,  for  making  gas  connec- 
tions to  various  apparatuses  at  the  City  Sani- 
tarium. 

®The  Hill-O'Meara  Construction  Co.,  1413 
Syndicate  Trust  Bldg.,  St.  Louis,  Mo.r  has 
been  awarded  a  contract  at  $*08,000  for  the 
erection  of  the  Barnes  Hospital  iin  Kings 
Highway  at  St.  Louis.  Work  is  to  begin  as 
soon  as  the  weather  permits  and  the  hospital 
is  to  be  completed  ready  for  equipment  in  18 
months.  Theodore  C.  Link,  308  North  6th  St., 
St.  Louis,  the  architect,  will  supervise  the 
construction.  This  will  be  the  largest  private 
hospital  in  St.  Louis.  Six  buildings  are  to  be 
erected  at  the  present  time,  the  plans  being 
drawn  with  a  view  to  extending  the  gi;oup 
eastward  to  Euclid  .Ave.  at  some  future  time. 
The  main  frontage  will  be  on  King:'s  High- 
way looking  south,  where  the  buildings  will 
extend  for  fiOO  feet.  .All  of  the  buildings  ex- 
cept one  will  be  three  stories  high  and  all  of 
the  same  design  and  construction.  The  ex- 
terior will  be  cream-colored  brick,  trimmed 
with  granite  and  Bedford  stone.  Reinforced 
concrete  will  be  used  for  the  interior,  making 
the  buildings  thoroughly  fireproof.  The  ex- 
terior design  is  a  simple  treatment. 

®The  James  H.  Bright  Contracting  Co.,  706 
Chestnut  St.,  St.  Louis,  Mo.,  is  reported  to 
have  been  awarded  a  contract  at  about  $800,- 
OilO  for  the  construction  of  the  new  medical 
school  of  Washington  University  at  St.  Louis. 
Theodore  C.  Ling.  .308  North  6th  St.,  St. 
Louis,  is  the  architect- 
Plans  have  been  approved  for  the  $100,000 
chemistry  building  and  the  $6.5,000  agricultural 
chemistry  building  for  the  University  of  Mis- 
let  recently. 
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.-iouri,  Coiunibia.  and  construction  contracts 
will  l>e  let  this  spring.  The  buildings  are  to 
he  of  stone.  James  P.  Jamison,  St.  Louis,  Mo., 
IS  the  architect. 

Nebraska. 

•J»Bids  will  be  received  until  noon.  Feb.  hK 
by  ,^ddison  Wait,  Secretary  of  State.  Lin- 
coln, Nebr..  for  the  construction  of  an  addi- 
tional building  at  the  Tubercular  Hospital. 
Kearney,  Nebr.  Plans  and  specifications  are 
on  file  at  the  office  of  the  Secretary,  the 
Conunissioner  of  Public  Lands  and  Build- 
ings, at  the  Hospital  and  at  the  office  of 
Burd  F.  Miller.  Brandeis  Theater  bidg.,  Oma- 
ha,  Nebr.,   Architect. 

New  Jersey. 

®The  Turner  Construction  Co..  1 1  Broad- 
way, New  York  City,  has  been  awarded  the 
general  contract  for  the  construction  of  a  ■")- 
story  reinforced  concrete  buildin.g  for  the 
Roliert  Reiner  Importing  Co.,  to  be  erected 
at  (ircgory  Ave.  and  Hackensack  Plank  Road. 
Weehawken,  N.  J.  This  building  will  lie  L2i 
ft.  -X  lOb  ft.,  and  work  is  to  lie  undertaken  at 
once. 

The  following  bids  were  received  Jan.  iii 
by  Maj.  A.  A.  Raymond,  U.  S.  Engineer,  Wil- 
mington. Del.,  for  dredging  in  Salem  River, 
N.  J.:  The  Rickards  Dredging  Co..  Philadel- 
phia. Pa.,  34  cts.  per  cu.  yd.;  River  &  Harbor 
Improvement  Co.,  Philadelphia,  Pa..  8b  cts.  per 
cu.  yd,:  American  Dredging  Co..  Philadelphia, 
Pa..  29%  cts.  per  cu.  yd. 

Simon  &  Bassett,  .\rchitects.  IHl'  Chotuut 
St.,  Philadelphia,  Pa.,  have  plans  under  way 
for  a  steel  pier,  l,50ll  ft.  in  length,  to  be  built 
at  Jersey  Ave.  and  the  Boardwalk,  .\tlantic 
City,  for  the  Pier  Realty  Co. 

New  York. 

^Bids  will  be  received  until  111  a.  m..  March 
■-..by  Quartermaster,  I'^ort  Wood,  N.  Y.,  for 
making  repairs  to  the  .Statue  of  Liberty  at 
that  place. 

•J«Bids  vvill  be  received  until  8  p.  m.,  Feb. 
14,  by  State  Commission  in  Luuac\.  T.  E 
McGarr.  Secretary.  Albany,  N.  Y..  f.ir  tnrec 
cottages  and  dining  room  buildings ;  and  e-\- 
tensions  to  Group  G  and  bakery;  construction 
including  heating,  plumbing  and  electric  work 
at  the  Central  Islip  State  Hospital,  Central 
Islip,  N.  Y. 

^Bids  will  be  received  until  2  p.  m.,  F"eb. 
16,  by  E.  L.  Williams.  Treasurer,  Cornell 
University,  Ithaca,  N.  Y..  for  constructing  .\u- 
ditorium  and  Laboratory  building  for  New- 
York  State  College  of  .'\griculture  and  Clinic 
and  Hospital  building  for  the  New  York 
State  Veterinary  College,  Ithaca.  Green  & 
Wicks,  110  Franklin  St..  Buffalo.  N.  Y..  are 
Architects. 

•J«Bids  will  be  received  until  noon.  F"eb.  1">. 
by  State  Armory  Commission.  F.  A.  McNelly. 
Secy.,  174  State  St..  .Albany.  N.  Y.,  for  repairs, 
improvements  and  betterments  to  the  State 
.Armory   at    Syracuse,    N.    Y. 

®The  Turner  Construction  Co.,  11  Broad- 
way, New  York  City,  has  been  awarded  the 
contract  for  a  (i-story  and  basement  press 
building  to  be  erected  at  corner  of  47th  St. 
and  11th  Ave.,  New  York  City.  Ernest  Flagg. 
New  York  City,  architect  and  ow-ner.  This 
building  will  l>e  12.5  ft.  x  10.')  ft.  in  plan,  of 
reinforced  concrete  throughout.  Work  is  to 
be  undertaken  at  once. 

®The  Turner  Construction  Co.,  11  Broad- 
way, New  York  City,  has  been  awarded  the 
general  contract  for  the  erection  of  a  (i-story 
warehouse  for  the  Keystone  Warehouse  Co., 
Buffalo,  N.  Y.  This  building  will  be  180  ft. 
.X  140  ft.  in  plan,  of  reinforced  concrete  with 
brick  veneer.  The  work  is  to  go  ahead  at 
once.     Colson  &  Hudson  are  the  architects. 

The  Board  of  Estimate  of  New  York  City 
has  voted  to  condemn  a  site  just  north  of  Citv 
Hall  park  for  a  new  $l.''>,0OO,000  County  Court 
house  to  replace  the  present  structure.  The 
cost  of  the  land  is  estimated  at  $(),000,0i»0  and 
the  cost  of  the  building  $9,000,000. 


North   Dakota. 

Pembina  County  is  plamiing  to  erect  a 
$08,000  courthouse  and  a  $12,000  jail  at  Cava- 
lier. The  County  Commissioners  will  meet 
at  1 :80  p.  m.,  Feb.  (!.  to  consider  selecting 
the  architect  to  preoare  the  plans  and  specifi- 
cations. Wm.  VV.  Felson,  Cavalier,  N.  Dak., 
is  County   .Auditor. 

Ohio. 

^l')id>  \yill  be  received  until  1  p.  m,,  F'eb. 
20,  bv  W.  H.  Ortt.  Treasurer.  Central  Branch 
N.  H.  D.  V.  S.,  National  Military  Home,  O., 
for   furnishing  and   delivering  supplies. 

•J*Bids  will  l)e  received  until  noon,  Feb. 
15.  by  W.  J.  Springborn,  Director  of  Public 
Service,  Cleveland,  O.,  for  furnishing  one 
•j-passcnger  automobile,  fully  equipped.  VV.  H. 
Kirlj\    is   .Secretary. 

•J»Bids  will  be  received  until  noon,  Feb.  12, 
by  Board  of  Lorain  County  Commissioners, 
Lorain,  O.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  pole 
line  from  the  Cleveland  Southwestern  and 
Columbus  Railway  Power  House  in  Carlisle 
township,  Lorain  County,  to  the  County  In- 
firmary building  in  that  township,  Charles 
('handler  is  Clerk. 

4«Bids  will  be  received  until  •'  a.  m..  Fell. 
18,  by  the  Cuyahoga  County  Building  Com- 
missioners, Cleveland.  O.,  for  furnishing  and 
delivering  and  setting  in  place,  shades  and 
hangings.  J.  J.  Boyle  is  Secretary  of  the 
Commission. 

4*Bids  will  be  received  until  noon,  Feb.  21, 
by  Board  of  Trustees,  Ohio  State  Lhiiversity, 
Carl  E.  Steeb.  Secretary,  Columbus,  O.,  for 
furnishing  the  material  and  performing  the  la- 
bor necessary  for  the  construction  and  erection 
of  the  followdng  equipment  of  the  Library 
Building :  Approximately  500  ft.  oak  book 
cases;  appro.ximateh'  768  sections  steel  stacks; 
two  electrically  controlled  elevators,  in  accord- 
ance with  the  plans  and  specifications  prepared 
by  .Allen  &  Collens.  architects,  on  file  in  the 
office  of  the  Auditor  of  State.  Said  plans  and 
specifications  may  also  be  seen  at  the  office  of 
architects  in  Boston,  Mass. 

^Bids  will  be  received  until  noon,  b^eb.  21, 
by  J.  H.  Brown,  director  of  Public  Safety, 
Lakewood,  O.,  for  one  combination  automo- 
bile chemical  fire  engine  which  shall  be  adapt- 
ed to  carry  1,500  ft.  of  regulation  fire  Irose, 
ladders,  not  less  than  six  firemen,  and  said 
engine  shall  be  first-class  in  its  operation,  con- 
struction, workmanship  and  materials,  and 
guaranteed  as  such  for  the  period  of  5  years. 
Each  bid  must  be  accompanied  by  a  certified 
check   for  $500. 

Oregon. 

©Johnson  &  Anderson.  Portland.  Ore.,  have 
been  awarded  the  contract  at  $48,270  for  ex- 
tending the  south  jetty  at  the  mouth  of  the 
Siuslaw  for  the  U.  S.  Government.  The  same 
contractors  were  awarded  the  contract  late 
last  3-ear  at  $200,08t)  for  extending  the  north 
jetty." 

Pennsylvania. 

^Bids  will  be  received  until  '■'■  p.  m..  F'eb. 
X.  Rudolph  Blankenburg.  Mayor.  Philadel- 
])hia.  Pa.,  for  the  erection  of  a  Temporary 
Convention  Hall  on  the  lot  of  ground  north- 
east corner  of  Broad  St.  and  .Allegheny  .Ave., 
in  the  city  of  Philadelphia,  and  having  a  front- 
age of  205  ft.  on  .Allegheny  Ave.  and  a  depth 
of  407  ft.  9  in.  on  Broad  st.  and  on  Park 
-Ave.  Plans  can  be  seen  at  the  Builders'  Ex- 
change, No.  18  South  7th  St.,  Philadelphia. 
C.  P.  Berger,  1410  S.  Penn.  Square,  is  .Archi- 
tect. 

Bids  were  opened  Jan.  20  by  the  U.  S.  En- 
.gineer,  815  Witherspoon  BIdg.,  Philadelphia, 
Pa.,  for  the  construction  of  four  dikes  and 
for  topping  off  one  old  dike  in  the  Delaware 
River  below  Philadelphia,  Pa.  But  two  bids 
were  received,  the  Breakwater  Co.,  Philadel- 
phia. Pa.,  bidding  on  all  of  the  work,  and 
Capt.  J.  J.  Williams  &  Co.,  Chester,  Pa.,  bid 
ding  $58,414  on  rock  filled  type  of  dike  at 
Old  Mans  Point.  The  bid  of  the  Breakwater 
Co.  was  as  follows,  the  first  figures  being  for 
an  all-stone  type  and  the  second   for  a  rock- 


filled  type;  Chester  Lsland  Dike,  $64,856 
$68,547  ;  Old  Man  Point  Dike.  $45,620,  $54,237 ; 
Lower  End  of  .Artificial  Island  Dike.  $147,840, 
$155,284;  Reedy  Island  Dike  Extension,  $308,- 
800,  $816,089;  Topping  Off  Old  Reedy  Island 
Dike,  $105,:W0. 

Texas. 

•{•Bids  will  be  received  until  Feb.  27  by 
Board  of  Prison  Commissioners,  B.  E.  Cabell. 
Chairman,  for  furnishing  of  woodworking 
machiner}-.  Specifications  may  be  had  by  ad- 
dressing J.  A.  Palmer,  Secretary  of  the  Com- 
mission, Huntsville,  Texas. 

^Bids  will  be  received  until  Feb.  12  by 
Judge  Walter  Perkins.  Jim  Wells  County, 
.Alice,  Texas,  for  the  construction  of  the  coun- 
ty court  house  at  .Alice.  Te.xas. 

Virginia. 

•{•Bids  will  be  received  until  10  a.  in.,  Feb. 
24,  by  Capt.  R.  D.  McBride,  Post  Quarter- 
master, Fort  Monroe,  Va.,  for  alterations  to 
forage  house   No.  73  at  Fort   Monroe. 

4«Bids  will  be  received  until  11  a.  m., 
.March  2.  by  Bureau  of  Yards  &  Docks,  U.  S, 
Navy  Department.  Washington,  D.  C,  for 
one  shell  house  and  one  magazine  building 
at  the  naval  magazine,  Norfolk,  Va.  W.  M. 
Smith   is    Chief   Clerk   in   charge. 

Washington. 

•J«Bids  will  be  recei\ed  until  8  p.  in.,  March 
1,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits, 
wiring  and  interior  lighting  fixtures  of  the 
L'nited  States  postoffice  at  Olympia.  Wash. 
The  structure  is  to  be  approximately  5.50ii 
sq.  ft.  in  ground  area,  two  stories  and  attic, 
with  granite  facing  to  the  first  floor,  lime- 
stone or  sand  stone  above,  and  tin  roof;  the 
first  floor  only  is  of  fireproof  construction. 

Bids  as  follows  were  received  Jan.  11  by 
Maj.  J.  B.  Cavanaugh,  U.  S.  Engineer,  Burke 
Bldg.,  Seattle.  Wash.,  for  the  dredging  of  ap- 
proximately 615,000  cu.  yds.  of  material  in 
Bellinghani  Bay.  Tweedin  &  Jones,  lOVi  cts., 
16%  cts.  per  yd. ;  Standard  .American  Dredg- 
ing Co..  14.9  cts. ;  Puget  Sound  Bridge  & 
Dredging  Co..  14.4  cts.;  International  Dredg- 
ing  <3o.,    15.8  cts. 

Plans  are  being  proposed  for  a  new  hii^h 
school  building  to  be  erected  for  the  city  for 
Vancouver,  Wash.  The  building  will  be  of 
concrete  and  will  cost  about  $100,000.  D. 
Nichols,  Vancouver,  is  the   Architect. 

The  Green  River  Hot  Springs  Co.,  W.  S. 
Grinsfelder.  President,  215  Epler  Block, 
Seattle  Wash.,  proposes  to  erect  a  3-story 
brick  and  concrete  hotel  building  at  Green 
River.  Hot  Springs.  The  building  will  cost 
about  $250,000  and  plans,  for  it  are  being  pre- 
pared by  Kingsley  S  Eastman.  Architects, 
Empire   Bldg..    Seattle,   Wash. 

The  Port  Coininission  for  the  Gray's  Har- 
bor Improvement  has  engaged  Virgil  G 
Bogue,  Consulting  Engineer,  15  William  St., 
New  York  City,  to  make  a  report  on  the  pro- 
posed  work. 

City  of  Spokane  will  call  for  bids  shortly 
for  the  construction  of  a  6-story  city  hall 
building  to  cost  about  $824,900.  The  structure 
wdll  be  of  brick.  Julius  Zittle.  Payton  Bldg.. 
Spokane,  is  the  architect. 

West  Virginia. 

•{•Bids  will  be  received  until  11  a.  m.,  (east- 
ern time)  Feb.  20.  by  Maj.  F.  .Alstactter,  U. 
S.  Engineer.  Wheeling,  W.  Va.,  for  furnish- 
ing and  delivering  alwut  25,000  barrels  of 
.American  Portland  cement  for  dam  No.  2i"^. 
Ohio  River. 

Wisconsin. 

The  city  of  Fan  Claire,  Wis.,  has  decided 
to  rebuild  the  Wilson  Creek  dam  which  was 
washed  out  by  the  high  water  at  Menominee 
last  fall.  Half  the  expense  will  be  borne  by 
the  Chippewa  Valley  Railway  Light  &  Power 
Co.,  which  uses  power  generated  therefrom. 

The  Chicago  &  Northwestern  Ry.  is  to  ex- 
pend $30,000  in  re])airin,g  one  of  its  ore  docks 
at  Ashland. 


°J«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Canada. 

J.  D.  Hazeii.  Minister  nl  MariiK-.  has  .nivcn 
notice  of  a  resolution  in  tlie  Commons  pro- 
viding tor  a  further  loan  of  $().i"io.O()0  to  tin- 
Harbor  Commissioners  of  Montreal  to  enable 
the  commission  to  complete  the  terminal  facili- 
ties of  the  harbor  according  to  the  plans  al- 
ready ai)proved  by  the  Government.  The  loan 
is  made  upon  the  same  conditions  as  the  pre- 
vious loans  advanced  by  tlie  Dominion,  which 
now  aggregate  some  $l'i,(iiH),MOli.  The  plans  of 
the  Harbor  Board  call  for  a  total  exponditurt- 
of  nearly  $20,(MMt,noii. 

Plans  are  being  prepared  for  a  lo-story 
store  and  office  building  to  be  erected  at 
Granville  and  Georgia  Sts..  Vancouver,  H.  C. 
for  Hirks  &  Sons.  The  building  will  be  of 
steel  and  concrete  construction  and  will  cost 
about  $t.")ii,(l(in.  \V.  Marbury,  Somervall.  Pa- 
cific Bldg.,  Voncouver.  R.  C,  is  the  .Vrchitect. 

The  School  Board  of  Vancouver,  B.  C.  is 
planning  to  c.xpend  about  $.')00,im)o  this  year 
for  the  erection  of  additions  and  new  school 
buildings. 

The  Public  Markets  Co..  Ltd.,  has  been 
organized  at  Winnipeg,  and  will  this  sumiuer 
install  stockyards  in  that  city.  The  work  .  f 
construction  will  be  done  by  contract  under 
the  direction  of  J.  Wordinan,  Engineer  of 
the  company,  Winnipeg.  W.  Sanford  Evans. 
Winnipeg,  is  Secretary  of  the  company. 
Mexico. 

The  .\le.\ican  IjDvernment  will  soon  start 
improvement  w-ork  for  the  Port  of  Guayamas. 
The  work  will  be  done  for  the  Department  of 
Communications  of  which  Manuel  Bonilla,  City 
of  Me.xico,  is  Minister. 

The  Department  of  Communications,  City 
of  Mexico,  will  have  work  started  shortly  on 
the  dredging  of  the  bar  in  the  harbor  of  San 
Bias,  Tepic.  The  expenditure  will  be  much 
less  than  that  required  to  open  other  harbors 
of  the  republic  to  deep  draught  vessels. 

TRADE  NOTES. 

Mr.  <!.  P.  Wcrn  lia.s  resigned  from  ilie  posi- 
tion of  manager  of  tlie  Hoisting  Engine  Depart- 
ment of  the  New  York  office  of  the  Mead-Mor- 
ri-son  Mfg.  Co..  and  will  devote  himself  to  his 
own  private  interests. 

The  Clearv- White  Construction  Co..  17  X.  L,a 
.Salle  St.,  Chicago  and  Zion  City,  111.,  has  placed 
.in  order  with  the  Milwaukee  Concrete  Mixer  & 
Macliinerv  Co..  Milwaukee.  Wis.,  for  IS  No.  2 
Milwaukee  Mixers  mounted  on  trucks  and 
.•quipped  with  steam  engines  and  boilers.  In 
.onsideration  of  this  order  the  Milwaukee  Con- 
crete Mixer  &  Machinery  Co.  takes  the  entire 
seeond-hanil  mixer  equipment  of  the  Cleary- 
White  Construction  Co.  consisting  of  1.3  mixers 
iif  various  makes  and  sizes  so  that  this  con- 
struction company  begins  the  1912  season  with 
a  complete   new   line  of  Milwaukee   ilixers. 


PROPOSALS 

DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  .Jan.  25,  1912.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Boise.  Idaho,  until  2  o'clock  p.  m.,  March 
1,  1912.  for  furnishing  a  rock  crusher,  ball 
mills,  tube  mills,  a  rotary  dryer  and  a 
mixing  and  w'eighing  machine  for  a  sand- 
cement  plant  on  the  Boise  Project,  Idalio. 
For  particulars  address  the  U.  S.  Recla- 
mation Service,  Boise,  Idaho,  or  Wash- 
ington. D.  C.     F.  H.  NEWELL,  Director. 


WAR  DEPARTMENT,  XJ.  S.  ENGR. 
OFFICE.— Montgomery,  Ala,.  Jan.  24.  1912. 
Seaied  proposals  for  dredging  in  Carra- 
belle  Harbor,  Fla..  will  be  received  at  this 
office  until  1  o'clock  p.  m.,  Feb.  23.  1912. 
Information  on  application.  G.  D.  FITCH. 
Lt.  Col..  Engrs. 


Maclean  Daily  Reports 

The  only  systematic  method  for  reporting 
CANADIAN  BUILDING  and  ENGINEERING 
projects  from  their  inception  to  completion. 
Ask  us  for  Rates  and  Specimen  Reports. 

220  King  Si.  We.l     -    TORONTO.  CANADA 


PROPOSALS 


RAILROAD  CONSTRUCTION, 

.'^v.ll.d    l.l..|.u.<.il>     ,viU    li..    • u.d    ill    111  ■ 

oilice   of  r, e,.    K.    I.ihi..ii,    .>;.-,i-..taiy   •■■ 

tile  Kankak.-,.  an, I  rrLiria  ■|'iM.|i..li  Ciim- 
l.any.  in  tlie  l.-|al  l[..ii  luiiLliii-.;  in  I'llmnii, 
Illinois.  i»i  til.,  fi. Mowing  .l.il...-,  t.ii  (he 
funiisliin!;  of  ihe  inalerials  mi. I  lalmr 
u.-c.-ssai  V    r..i-    111,-    r,.ll,iwiii-,;    u..ik. 

I^tbruary  I.'..  i;i|2.  lor  :is..MiH  ,  r..ss  tle> 
i;\>:xs,  1211  l.ri.lKe  ti.s  sxNxl".  ^hIi.Ii  ties 
.or  live  swii.li.s  an.l  2ii  pi...  .s  .if  Kuiiril 
rail  tiiiili.r  iixsxlil.  Ili.ls  will  l.e  n-.-elved 
on  all   1)1    ali.\    ]iarl   .jl    tlie   liialeriiils. 

Bids  will  be  recelv.d  on  mailing,  ciin- 
creie  work,  steel  bridge  work  ami  tli.' 
fuinishiiiL,'  of  tli.  .  ulvert  pipe  until  Feb- 
ruary 211.  Fonrt.iu  iiilles  an-  (.■  I.e  grad- 
ed, the  yardage  b.iiig  as  follows:  ex.uvu- 
lioii  :!l,liir.  i-ii.  yds.,  .-mbanknieiit  ,'iN,;i2i' 
cu.  yds.,  burrow  tl'i.2r.  cii.  yils.  and  over- 
haul (iS.C.Tu  .11.  vils.  Iiauleil  Hi"  f.-et.  Ulils 
to  lie  received  on  all  or  any  pari  thereof. 
Thel.'  will  be  2!IU  r\).  yds.  of  lullcret.'  In 
six  abutments  and  wing  w.tlls  an.l  (wo 
piers.  Bids  will  be  reeeive.l  on  S.",.iinil  lbs. 
of  stei'l  work  in  bridges  as  follows;  one 
(»2-foot  ileek  girder,  one  :t(i-foo(  glider, 
one  :iU-foot  4i>  skew  girder  anti  two  l.i- 
foot  sk.nv  approaches  thereto.  Illds  will 
he  received  on  111  lin.  feet  of  IS-lncli  cast 
iron  or  reinforced  concret.'  culvert  pipe. 
Hil  liu.  feel  of  21-inili,  121  llii.  feet  of 
:!U-incli.  9(i  Un.  feet  of  Sli-incli  and  :t2 
linear  feet  of  IS-incli.  Hlds  to  be  received 
on  all  or  any  part  thereof. 

Bids  will  be  received  until  .March  I  on 
l.,"),iO  long  tons  of  Tii-lb.  Bessemer  Steel 
rails.  .\.  S.  C.  K.  standanl.  to  be  :I0,  31! 
or  fill  feel  in  length,  with  the  necessary 
24-lnch  continuous  four  bolt  rail  Joint, 
and  .")2n  kegs  of  spikes  9- IB  by  .'.M:  Inches. 

Bids  will  be  received  on  all  or  any  pan 
of  the  above  work,  the  prices  for  all  ma- 
terials to  be  f.  o.  1...  Urbana,  Illinois. 
Bids  for  grtiding  and  concrete  work  will 
be  accompanied  with  a  certified  I'heek  for 
tin  percentum  of  the  value  of  the  work 
iinluiled   in   the  bid. 

Seiiarate  plans,  details  and  speelllea- 
tions  for  grading,  concrete  and  steel  work 
ire  on  tile  in  the  office  of  the  Chief  Engi- 
neer, a  copy  of  either  will  be  mailed  to 
any  contractor  on  the  receipt  of  a  money 
order  for  $2..ift. 

The  company  reserves  the  right  to  re- 
ject   anv    and    al!    bids. 

GHOUGK  K.    LINTON. 
Secretary. 


EXCAVATION    AND    BRIDGING. 

Bids  will  be  received  at  Bay  City,  Tex., 
until  Feb.  1."),  1912.  by  the  Commissioners 
of  Matagorda  County  Drainage  District 
No.  3  for  excavation  of  approximately 
158.000  cu.  yds.  of  earth  and  about  300  ft. 
of  bridging.  Bidders  to  furnish  bond 
buyer.  Plans  and  profile  can  be  obtained 
from  C.  .y.  Marshall,  Secretary,  Blessing, 
Texas, 


PROPOSALS 


PAVING. 

.Ml  of  Ihj  bids  lecelc'd  on  .lanuary  21th 
for  the  improvement  of  several  streets  In 
('arroll,  Iowa,  as  advertised  In  these  col- 
umns on  December  20tli  and  27th.  1912. 
have  been  rejected  and  Ihe  City  Clerk  in- 
structed to  readvertise.  Said  new  bids 
will  be  received  until  S  o'clock  p.  m..  Feb- 
ruary 20th.  1912.  at  which  tlin..  Hn  "ill 
be  publicly  opened  and   read. 


V  S  K.N'Gl  NICER  OFFICE.— Kun.sas 
Citv  .\lo  Feb,  3,  1912.  Sealed  proposals 
for'  constructing  stan.lard  revetment  on 
Missouri  River  9h  miles  below  Kansiis  Cit> 
and  2  miles  below  \Va\erly,  Mo  will  be 
received  here  until  n...iii,  .March  4  19L 
and  then  publicly  ..p.iied.  Informiitlon  on 
appl-cation  KKW.VKK  II.  SCIII  1./..  .Ma- 
.jor.  Engrs. 


PROPOSALS    FOR    PUMP    AND 
MOTOR. 

Sealed  bids  will  be  received  at  my  of- 
tioe  at  .Manhatlan,  .Mont..  until  TSil' 
o'cl.iek  p.  ni.  on  llie  l»th  day  of  Febru- 
.iiy.  1912,  for  the  furnishing,  f.  o.  b.  Man- 
hatlan. .Mont.,  a  nmltl-stuge  centrifugal 
uiulerwrlteis'  lli<  pump  with  a  capaellN 
.)f  T.'iO  gallons  i>er  minute  and  a  workln.^ 
pressure  uV  lOu  pounds  per  square  Inch, 
with  pipe  connections. 

The  pump  shall  be  direct  connected 
witn  an  electric  motor.  In  accordance  with 
Ihe  speclHcatloiis  on  file  in  my  omce.  .Ml 
bids  shall  be  accoinimnled  by  a  eerllfied 
check  In  the  sum  of  one  hundred  dollars 
($1(10.00). 

SpeelHcatlons  may  also  lie  obtained  at 
(he  olfice  of  C.  -M,  Thorpe,  Engineer. 
Ito/.einan,  .Mont. 

The  right  Is  reserved  to  reject  any  or 
all  bids. 

By  Older  of  (he  Town  Council. 

Dated  at  .Manhatlan,  .Mont,,  .Inn,  29. 
1912. 

K.   II,    |ii:.VN,  Town  Clerk.   - 

DEPART.MENT  OF  THE  INTERIOR- 
UNITED  STATES  RECL.\MATION  SER- 
VICE.— Washington,  D.  C.  Jan.  15.  1912 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Reclamation 
Service,  Mitchell.  Neb.,  until  2  o'clock  p. 
m.,  Feb.  2S,  1912,  for  the  construction  of 
an  earth  dam  and  auxiliary  works,  on  th  .' 
North  Platte  Project,  about  nine  miles 
north  of  Mlnatare.  Scottsbluff  County. 
Neb.  The  work  Involves  the  handling  of 
about  840.000  cu.  yds.  of  material,  of 
which  1530,000  cu.  yds.  is  earthflll,  157,000 
cu.  yds.  gravelly  material,  14,000  cu,  yds 
unscreened  gravel,  11,500  cu.  yds.  screened 
gravel,  14,000  cu.  yds.  concrete,  and  12,00ii 
cu.  y(Is.  brule  clay  excavation,  besides  4.'. 
acres  of  sod  stripping,  600  feet  of  wells 
and  casing,  3,200  (in.  ft.  of  drains,  and  the 
handling  and  placing  of  250,000  lbs.  of  re- 
Infcrclng  steel.  For  particulars  address 
the  United  States  Reclamation  Service. 
Mitchell,  Neb.;  519  Commonwealth  Bldg, 
Denver,  Col.,  or  Washington,  D.  C.  P.  H. 
NEWELL.   Director. 


U.  S.  ENGINEER  OFFICt:— Little  Rock, 
Ark..  Jan.  31.  1912.  Sealed  proposals  for 
constructing  the  two  (2)  steel  hull.  24-Inch 
pump  dredges  H.  S.  Taber  and  Robert 
.McGregor  will  be  received  here  until  12 
o'clock  nocn,  .\pril  9,  1912,  and  then  pub- 
llclv  opened.  Information  on  application. 
CLARKE  S,    SMITH,    Ma.lor,    Engrs. 


We  specialize  in  River,  Harbor.  Canal  and 
Submarine  Rock  Uxcavations. 

Steam  and  Electric  Railway  (Construction, 

Hydraulic  and  Ulcctrical  Enginccrins. 

Hydro-Electric  and  Water  Power  Devel- 
opment. 

Irrigation,  Reclamation  and  DrainaEc, 

THE  BRINDLEY   COMPANY 

CONTRACTING  ENaiNEERS 

Whitehall  Building,  17  Battery  Place 
NEW    YORK 


indicates  work  now  open  for  bids.     •   indicates  a  contract  let   recently. 
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DO  VOU  WAINT  AINY? 

Apply,  Writfe,  Wire  or  Phone  to  the  Old  Reliable 


KOENIG'S  LABOR  AGENCIES 

MALE    HELP  6I 2  Walnut  street  507  Bluff  Street  65  Poplar  Avenue  107  N.  Main  Street 

OF  ALL  KINDS  ST.  LOUIS         KANSAS  CITY         MEMPHIS         LITTLE  ROCK 


Furnished  Free 


Phone  Main  3766 


Phone  Main  796 


Phone  Main  4532 


Old  Phone   1352 


PETER  E.  MEAGHER 

PETER  E.  MEAGHER 

Railway,  Mining  and  Contractors'  Equipment 
New  and  Second  Hand 

LABOR  AGENT 

Male  help  furnished  to  employers  free  of  charge 

No.  409  WEST  MICHIGAN  ST. 

One  man  or  a  carload 

Warehouse  and  Yards: 

Send   us   a  trial  order 

Railroad  St.  and  10th  Ave. 

No.  409  WEST  MICHIGAN  ST. 

DULUTH,  MINN. 

DULUTH,  MINN. 

i».. 
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A  Text  Book  on  Graphic  Statics 

By  CHARLES   W.  MALCOLM,  C.  E. 

It  has  not  been  the  object  of  the  writer  to  discover  new  princi- 
ples, but  rather  to  present  the  subject  clearly  and  logically. 
Many  texts  on  Graphic  Statics  are  open  to  the  criticism  that  they 
have  a  tendency  to  state  principles  and  give  construction  with- 
out proofs.  It  has  been  the  aim  of  the  writer  to  give  the  proofs, 
together  with  full  explanations  of  the  constructions. 

The  four  parts   of   the  text    are;  General   Principles — Framed 


Structures — Roof  Trusses — Beams- 


-Bridges. 


*****The   book    is  thoroughly  up-to-date  in  reflecting  modern  practice, 
and  is  at  once  comprehensive  and  consise*****  "Engineering  Record" 

*****Professor   Malcolm    has   rendered,    not    only    the  student,    but  the 
practical  worker  as  well,  a  real  service  in  the  preparation  of  this  work***** 

"American  Architect" 

Cloth,   6x9   inches;    330  pages;    133 
drawings.     Price  $3.00,  net  postpaid. 

vSixteen-page  pamphlet  giving  table  of  contents  and 
sample  pages  free. 
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Jhould  Engineers  for  Concrete  Struc- 
tures Design  the  Framework? 

The  contention  that  engineers  should  pre- 
)are  designs  for  forms  for  all  concrete  work 
or  which  they  ask  bids  is  made  in  another 
:olumn  by  an  experienced  contractor  for  con- 
:rete  structures.  With  individual  exceptions 
his  is  not  now  the  practice  of  engineers, 
kcasionally.  just  as  he  will  now  design  some 
;specially  important  bridge  falsework,  the  en- 
;ineer  prepares  form  plans  for  some  special 
:Oncrete  structure.  The  contention  made  in 
he  article  referred  to  above  is  that  this  oc- 
asional  practice  in  special  cases  should  be- 
:ome  general  practice  within  the  limits  of 
easonableness  in  all  cases.  The  proposition 
nerits  consideration. 

The  prevailing  practice  of  making  form  de- 
ign the  contractor's  problem  has  come  about 
>crhaps  from  two  principal  causes.  The  first 
s  that  the  engineer  has  conceived  form  work 
.s  being  solely  temporary  construction  plant 
ike  a  staging  for  brick  work,  and  therefore 
I  problem  which  did  not  concern  him  beyond 
he  point  of  seeing  that  the  objects  sought, 
lamely,  safety  and  certainty  during  construc- 
ion  and  a  completed  structure  of  acceptable 
iualit>'  and  character,  were  reasonabh-  well 
issured.  The  second  cause  has  been  the  great 
ievelopment,  particularly  in  reinforced  con- 
retc  building  work,  of  engineering-contracting 
)rganizations  or  firms  which  assume  all  prob- 
ems  of  design  and  construction  guaranteeing 
in  acceptable  product.  Incidentally,  in  the 
vork  of  these  tirms  we  do  have  examples  and 
ibout  the  only  ones  of  form  work  considered 
IS  a  definite  part  of  the  engineer's  designing 
irobleni.  Elsewhere  as  already  stated  it  is 
onsidered  usually  as  purely  a  contractor's  con- 
truction  problem.  Whether  or  not  this  is  the 
ogical  viewpoint,  it  is  the  prevailing  one. 
■hould  it  remain  so?  The  article  to  which 
ve  refer  above  says  it  should  not. 

Form  design  is  a  problem  which,  without 
luestion.  is  worthy  of  the  best  engineering 
alent.  The  problem  is  not  a  simple  one.  It 
s  not  merely  in  any  specific  case  a  problem  of 
lesigning  a  structure  which  will  shape  to 
limensions  and  support  safely  a  certain  vol- 
ime  and  weight  of_concrete.  It  is  rather  the 
iroblem  of  designino-  a  set  of  moulds  for  re- 
leated  use  in  forthing  and  supporting  suc- 
tessive  similar  units  composing  a  complete 
structure.  This  involves  tnuch  more  than  a 
nould  which  will  properly  shape  and  safely 
ustain  one  beam  or  bracket  or  column ;  it 
nvolves  the  making  of  a  mould  which  can  be 
erected,  taken  down,  moved  and  re-erected 
nany  times,  with  the  greatest  speed  and  the 
'east  labor,  to   shape   and   support   in  succes- 


sion  a  large  number  of  beams  or  brack; 
columns.  It  involves,  too,  not  oniv  the  eco- 
nomic use  of  material  by  careful  design  but 
al.so  economic  consumption  by  design  which 
will  insure  as  high  a  salvage  value  as  may  be. 
Forms  are  not  temporary  structures  in  the 
sense  that  staging  or  falsework  are,  thev  are 
rather  operating  construction  plant  in  almost 
the  same  sense  as  is  a  concrete  mixing  and 
handling  plant. 

Keeeping  in  mind  what  has  just  been  said 
the  question  is:  Is  it  belter  that  the  engineer 
should  design  form  work  or  is  it  better  that 
the  contractor  should  ?  The  answer  is  that  it 
depends  upon  who  the  engineer  is  and  who 
the  contractor  is.  An  engineer  with  an  in- 
timate knowledge  of  construction  work  and 
costs  may  easily  be  the  best  possible  designer 
of  form  work.  On  the  other  hand  an  engineer 
lacking  this  special  knowledge  may  just  as 
easily  be  about  the  poorest  one  imaginable  to 
design  form  work.  The  extremes  in  ability 
between  contractors  are  almost  as  far  apart. 
On  the  whole  the  contractor's  training  is  more 
important  to  the  task  than  is  the  engineer's. 
The  contractor  may  fall  short  as  compared 
with  the  engineer  in  knowledge  of  statics  but 
the  engineer  seldom  has  the  contractor's 
knowledge  of  practical  operating  conditions 
and  costs.  Frankly,  we  believe  that  on  a  cost 
basis  the  average  contractor  w-ill  prove  a  better 
designer  of  form  work  than  will  the  average 
engineer.  If  this  be  so  then  it  is  the  better 
engineering  practice  that  the  contractor  should 
be  the  designer. 

The  application  of  designing  thought  and 
skill  to  concrete  form  work  is  not  so  complete 
as  it  should  be.  This  is  why  there  is  so  much 
variation  in  the  cost  of  form  work  done  under 
substantially  similar  conditions.  It  is  not  an 
uncommon  thing  to  see  a  variation  of  50  per 
cent  in  the  cost  of  forms  for  two  similar 
structures  built  at  the  same  time  in  the  same 
neighborhood  but  by  different  men.  Some 
attention  paid  to  the  engineering  of  form 
work  would  correct  this  fault  in  large  meas- 
ures. As  we  have  been  frank  in  stating  that 
we  believe  the  average  contractor  will  prove 
a  better  form  designer  than  the  average  en- 
gineer, we  shall  likewise  be  frank  in  stating 
that  a  great  many  contractors  show  inexcus- 
able stupidity  in  handling  tlieir  form  work.  A 
contractor  \vho  will  fuss  his  brain  in  choosing 
between  dump  cars  or  mixers  to  secure  an 
advantage  which  will  not  affect  costs  1  per 
cent  will  turn  any  jack  carpenter  loose  on 
the  form  work  which  costs  from  a  quarter  to 
a  third  of  the  entire  cost  of  his  work. 

Mr.   Moore   in  his   paper  which   we  publish 
in  another  column  has  done  a  real  service  in 
calling    to    attention    the    importance    to    con- 
160 


.  ;.........  :  rm  design  and  con- 
struction. Coming  from  a  practical  concrete 
contractor  his  statements  have  particular 
force.  We  advise  the  study  of  his  paper  by 
contractors. 

The  Effect  of  Inaccurate  Estimates  of 
Cost  on  the  Standing  of  the  En- 
gineer. 

Engineers  often  have  been  criticised  ad- 
versely for  the  inaccuracy  of  their  estimates 
of  cost.  It  has  been  admitted  by  engineers 
that  nothing,  save  dishonesty,  will  so  surely 
and  quickly  injure  the  reputation  of  an  en- 
gineer as  habitual  inaccuracy.  This  refers, 
we  take  it,  to  the  mistakes  made  in  measur- 
ing, computing  and  designing.  Employers  of 
engineers  insist  that  the  same  statement  holds 
good  with  reference  to  the  accuracy  of  en- 
gineers' estimates  of  cost.  This  is  especially 
true  of  capitalists,  as  the  following  quota- 
tions will   show : 

I  thl:)k  as  I  look  back  on  the  task  of  enlist- 
ing capital  for  this  enterprise,  the  fact  that 
stands  out  the  worst  In  the  whole  experience  is 
the  amount  of  bitter  feeling  there  Is  In  the 
minds  of  capitalists  all  over  the  world  against 
the  engineering  profession:  and  this  l)ltter  feel- 
ing. In  almost  every  case  that  I  encountered, 
was  justified  by  facts.  Time  after  time  It  has 
come  out  that  engineers'  estimates  were  nothing 
more  or  less  than  mere  guesses,  and  100  per  cent 
of  error  is  as  common  as  (leas  on  dogs. 

The  quotation  made  was  first  published  in 
the  columns  of  a  contemporary  engineering 
journal,  about  a  year  ago.  It  was  published 
without  editorial  comment  except  the  state- 
ment contained  in  the  caption  that  the  quo- 
tation was  from  a  personal  letter  to  the  edi- 
tor from  a  well-known  engineer.  We  repeat 
it  here  at  this  time  because  it  is  a  concise 
statement  of  a  condition  which  we  frequently 
have   heard    engineers   discuss. 

It  is  not  believed  that  there  is  a  world- 
wide lack  of  confidc.ice  in  engineers'  esti- 
mates, but  certainly  there  is  sufficient  lack 
of  confidence,  on  the  part  of  capitalists  and 
the  public,  to  warrant  some  consideration  of 
the  subject  by  engineers. 

It  is  believed  that  estimates  are  far  more 
accurate  now  than  they  were  forty  years 
ago.  In  earlier  times  engineers  were  more 
often  concerned  with  finding  a  way  to  tlo  a 
piece  of  work  than  in  accurately  estimating 
its  cost.  Now  it  is  taken  for  granted,  by  the 
general  public  at  least,  that  engineers  can  do 
anything  conceivable  in  the  way  of  con- 
struction, engineering  and  contracting  being, 
of  course,  perfectly  blended  in  the  popular 
mind.  The  engineering  achievements  of  to- 
day often  excite  greater  wonder  and  admira- 
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tion  in  tht-  minds  of  engineers,  who  appre- 
ciate the  difficulties  overcome,  than  in  the 
minds  of  laymen  who  have  grown  accustomed 
to  continued  engineering  success  and  there- 
fore take  everything  accomplished  by  the 
engineer  as  a  matter  of  course.  The  engi- 
neering feat  has  survived  only  in  the  inex- 
pressive,  stereotyped,   newspaper   head-line. 

This  condition,  as  we  have  said,  reflects  the 
uniform  success  of  engineering  enterprises 
and  really  constitutes  the  highest  tribute  the 
profession  could  hope  to  receive.  Since  good 
engineering  results  are  now  more  positive 
and  engineering  methods  more  precise  than 
formerly,  the  engineer  has  found  time  some- 
what to  improve  the  accuracy  of  his  estimates 
of  cost.  That  there  still  is  room  for  im- 
provement  hardly  will   be   denied. 


Much  of  the  criticism  which  has  been 
made  of  estimates  has  been  directed  at  rough 
preliminary  estimates  based  on  insuffiicient 
data.  In  many  cases  such  estimates  are 
necessary,  and  the  engineer  will  do  well  to 
impress  on  the  minds  of  his  client  that  the 
figures  given  are  necessarily  only  roughly 
approximate.  Unfortunately  a  direct  state- 
ment to  that  effect  seldom  keeps  the  client 
from  tenaciously  clinging  to  the  rough  figures 
given.  When  detailed  information  is  se- 
cured and  an  accurate  estimate  made  no  ad- 
verse criticism  is  likely  to  be  made  if  the 
original  estimate  was  too  high.  We  need  not 
comment    on   the   opposite    condition. 

Some  engineers  point  to  the  lawyer  and 
mention  his  unwillingness  to  give  an  opin- 
ion   until   he   has    read    the    law,    and    suggest 


that  engineers  adopt  a  similar  position  and 
refuse  to  give  rough  estimates  of  cost.  Pre- 
liminary estimates  cannot  be  avoided  in  all 
cases,  but,  where  possible,  engineers  will  do 
well   to   avoid    making  them. 

The  detailed  study  of  costs  will  enable  en- 
gineers to  improve  the  accuracy  of  their  es- 
timates. If  all  engineers  would  co-operate 
in  the  eflfort  to  collect  and  publish  complete 
cost  data,  fully  describing  the  methods  em- 
ployed on  the  work,  the  grade  of  labor  em- 
ployed, the  hours  worked,  the  conditions  (  f 
soil,  weather,  etc.,  which  influenced  the  cost^ 
the  profession  soon  would  be  able  to  make 
far  more  accurate  estimates  of  cost  than  ai 
present.  The  engineer  would  then  enjoy  the 
complete  confidence  of  his  client  and  the 
pulilic. 


CONCRETE    AND    REINFORCED    CONCRETE    SECTION 


Cost  of  Constructing  a  Small  Concrete 
Road  Culvert  Using  Metal  Forms. 

The  accompanying  illustrations  sluiw  con- 
struction views  of  a  concrete  culvert  con- 
structed with  metal  forms  on  the  German  or 
Deitz  road  near  Rice  Lake,  Wis.  Figure  1 
shows  the  steel  form  in  place  and  Fig.  2  sliows 


A    Discussion    of    the    Economics    of 
Practical  Concrete  Construction.* 

7~his  paper  contemplates  a  practical  study  of 
concrete  construction  with  particular  regard 
for  costs  and  efficient  methods  of  construc- 
tion, and  no  attempt  will  be  made  to  enter  into 
the  theory  of  design. 


Selection  of  Gravel  or  Stone. — Most  speci- 
fications allow  either  gravel  or  stone  to  be 
used.  Where  good  gravel  can  be  obtained  it 
is  preferable  to  stone,  from  a  cost  standpoint, 
and  it  is  more  easily  handled  throughout  the 
entire  operation  of  mixing  and  placing. 
Broken  stone  is  usually  obtained  from  quar- 
ries, and  must  be  transported  by  railroad  cars. 


Views   Showing    Highway   Culvert  Construction   with   Collapsible"  Steel    Form,    Rice    Lake,   Wis. 


the  concrete  work  completed.  The  form  used 
was  a  collapsible  steel  form  of  the  type  made 
by  the  Concrete  Form  &  Engine  Co.,  of  De- 
troit, Mich.  This  form  consists  of  two  sec- 
tions of  semi-circular  top  or  arch  centers; 
four  side  pieces,  and  two  end  plates.  The  arch 
sections  are  carried  on  arms  attached  to  the 
sides  and  connected  with  a  lever  by  which  they 
are  "dropped"  and  so  lower  the  center.  In 
the  work  illustrated  the  culvert  had  a  48-in. 
arch  and  side  walls  10  ins.  high  and  was  20  ft. 
long.  The  following  cost  of  constructing  the 
culvert  has  been  furnished  to  us  by  Simon  S. 
Berg,  Chairman  Board  of  Supervisors,  under 
whose  direction  the  work  was  done : 

Item.  Cost. 

Hauling  10  cu.  yds.  sand $  &.00 

Haulins  4  cu.  yds.  small  field  rocl-^s I..i0 

Hauling   forms   and    cement 2.00 

7V.  bbls.   cement  at  $1.3.") 10.12 

9%  days  labor  at  $1.75 : 16.62 

Total     $36.24 

This  total  includes  the  cost  of  a  ditch  and 
putting  in  a  dam  to  divert  the  stream  flow 
during  construction ;  this  work  cost  probably 
about  $1.  The  high  cost  of  sand  was  due  to 
a  long  haul ;  with  sand  close  at  hand  the  cul- 
vert could  have  been  built  for  several  dollars 
less. 


Cost  of  Making  Sewer  Joints  of  "Joint- 
ite."— Mr.  T  S.  Stiver.  City  Engineer  of 
Summit,  N.  J.,  advises  that  he  has  kept  cost 
data  on  making  sewer  joints  of  Jointite,  in  his 
city,  during  the  past  year.  The  best  contract- 
ors run  joints  on  deep  and  wide  socket  pipe 
at  a  cost  of  18,  cts.  for  8-in.  pipe,  21  cts.  for 
10-in.  pipe  and  27  cts.  for  12-in.  pipe.  The 
figures  given  cover  the  cost  of  material  used. 


Concrete  is  a  peculiar  building  material  in 
that  it  is  manufactured  on  the  job.  whereas, 
stone,  brick,  steel  and  wood  are  delivered  on 
the  site  ready  for  installation  into  the  struc- 
ture. The  cost  of  stone  as  delivered  is  deter- 
mined by  its  quality  and  hardness,  and  by  the 
distance  of  transportation  and  the  cost  of 
quarrying  and  dressing.  The  cost  of  the  brick 
as  delivered  is  determined  by  the  quality  of 
the  clay  from  which  it  is  produced,  the  meth- 
ods of  manufacture,  the  quality  of  the  prod- 
uct, and  the  distance  of  transportation  and 
also  by  the  cost  of  labor  to  handle,  sort,  and 
select.  The  cost  of  steel  is  more  nearly  con- 
sistent, but  even  this  material  is  affected  by 
the  character  of  the  material,  the  shapes  into 
which  it  is  rolled,  the  sizes  of  such  shapes, 
and  the  distance  of  transportation.  The  cost 
of  timber  is  likewise  affected  by  the  character 
of  the  wood,  the  size  of  the  pieces,  the  grade, 
and  the  distance  of  transportation. 

In  all  of  the  foregoing  standard  building 
materials,  no  man  would  think  of  Ijidding 
without  first  ascertaining  what  was  required 
and  then  obtaining  a  price  from  those  who 
were  qualified  to  furnish  the  specified  mate- 
rial. In  the  case  of  concrete  it  would  appear 
that  the  elements  entering  into  its  construc- 
tion are  in  most  cases  entirely  overlooked ; 
that  concrete  is  treated  in  the  estimate  with- 
out any  regard  to  the  varying  character  of 
materials  and  propoi-tions  entering  into  it. 
This  is  not  as  true  now  as  it  was  a  few  years 
ago  but  it  is  still  true  in  a  great  many  pro- 
posals. 

•A  paper  by  DeWitt  V.  Moore.  Indianapolis, 
Ind..  read  before  the  Indiana  Engineering  So- 
ciety: Meeting  1912. 


unloaded  by  hand,  and  then  hauled  to  the  l^- 
cation  of  the  work.  Gravel,  on  the  other 
hand,  when  loaded  is  hauled  directly  to  the 
site  of  the  work.  From  a  cost  standpoint  we 
have  therefore  two  reasons  why  gravel  i- 
preferable.  (1)  Under  ordinary  condition? 
there  is  less  manual  labor  connected  with  its 
delivery;  (2)  there  is  less  cost  for  manual 
labor  due  to  the  nature  of  the  material : 
laborer  can  shovel  approximately  20  per  c> 
more  gravel  than  stone  uiider  the  same  cn.i 
ditions. 

If  the  gravel  is  good,  the  resulting  work  i 
equal  to  or  better  than  broken  stone  concrct' 
A  good  gravel  for  concrete  should  be  of  v.-n 
ing    sizes    wherein    the    sizes    of     the     pebli 
range  downward   from  say,  2%  ins.  to  % 
The  proportions  of  sizes  should  be  such  ti 
there    is    appro.ximately   .50    per   cent    of    ea 
size  with  reference  to  the  next  largest.     Cu 
Crete   made   of   such   materials   will   be  honi- 
geneous.  dense,  and  of  great  strength.     Eithn 
gravel  or  stone  should  be  watched  very  can 
fully   for  foreign   materials,  such  as  lumps  "' 
clay  from  stripping  the  hard  pan  strata,  stick- 
decayed   matter,   etc.     So-called  yellow  gravi  I 
is  not  necessarily  a  sign  of  weakness,  althousl 
such  a   deposit  should  be  carefully  exaniiiu-1 
Many    times    such    a    surface    discoloration 
caused  by  leechings  from  deposits  or  strata 
oxide  of   iron  or  other  minerals. 

Selection  of  Sand. — Much  that  has  been  -  . 
about  gravel  is  true  of  sand  except  that  s:* 
is   in   a   sense   more    important    than     gra' 
Sand  should  be  relatively  clean  and   of  vai.\ 
ing  sized  grains.     Such  a  sand  is  much  betti.-! 
than  when  of  even  sized  particles,  and  I  thinl 
1  am  safe  in  saying  that  silt  up  to  .5  per  ecu 
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will  not  affect  the  strength  of  the  resulting 
concrete.  If,  however,  sand  is  sihy  to  any 
such  extent  care  must  he  taken  that  the  work 
is  cleaned  every  morning  (this  same  remark 
appHes  to  the  gravel)  for  if  this  is  not  done 
there  will  arise  to  the  surface  of  each  day's 
work  a  soft  sHmy  substance,  which  has  no 
strength  and  which  will  form  strata  of  de- 
marcation between  the  successive  courses. 
Other  things  being  equal  it  is  better  to  im- 
port sand  at  an  increased  cost,  using  local 
gravel,  than  to  use  local  sand  and  import 
gravel  and  stone. 

Selection  of  Cement. — .-Xt  the  present  time 
there  are  so  many  brands  of  Portland  cement 
of  recognized  value  that  as  far  as  quality  and 
ability  to  withstand  tests  arc  concerned  there 
is  little  choice.  When  it  comes  to  large  and 
important  work,  however,  it  is  well  to  con- 
sider the  capacity  of  the  plant  and  be  sure  of 
its  ability  to  deliver  the  cement  on  time  and 
in  the  quantity  required. 

Selection  of  Machinery. — Various  types  of 
work  naturally  demand  various  types  of  ma- 
chinery and  arrangement,  but  in  general  it 
may  be  said  that  a  small  mi.\cr  is  not  eco- 
nomical. Use  preferably  nothing  smaller  than 
18  cu.  ft.  mixer,  which  will  deliver  %  cu.  yd. 
of  mixed  concrete,  and  use  a  larger  mixer 
than  this  if  the  work  will  justify  it.  Also  in 
general  it  may  be  stated  that  each  batch  from 
the  mixer  should  be  handled  as  a  whole  as 
nearly  as  possible  to  the  place  of  deposit.  The 
wheelbarrow  is  no  longer  the  primary  method 
of  transportation  of  concrete.  There  is  no 
doubt  as  to  the  majority  of  opinion  being  in 
favor  of  batch  mixers,  but  whatever  the  type 
adopted,  it  would  be  well  in  the  long  run  to 
install  "20  to  2.5  per  cent  more  boiler  and  ma- 
chine power  than  is  specified  by  the  manufac- 
turer. 

When  Hand  Mi.ving  Is  JusliAcd. —  Hand 
mixing  cannot  be  expected  to  he  as  uniform 
as  machine  mixing,  and  yet  if  proper  care  is 
taken  under  intelligent  supervision  good  re- 
sults can  be  secured.  From  the  standpoint  of 
cost,  hand  mixing  is  preferable,  when  the 
work  is  so  small  as  not  to  justify  the  installa- 
tion of  a  machine..  For  instance,  on  a  job  of 
a  couple  of  hundred  cubic  yards  $100  would 
probahly  be  expended  in  installing  and  rigging 
the  mixer,  or  a  cost  of  .50  cts.  per  cubic  yard, 
and  it  is  doubtful  if  hand  mixing  would  cost 
any  more  than  this  difference.  .'Xgain.  hand 
mixing  is  preferable  in  connection  with  large 
work  where  in  order  to  reach  isolated  por- 
tions of  the  work  it  is  more  economical  to 
[mix  by  band  than  to  wheel  long  distances. 
Hand  mixing  is  most  important  when  con- 
structing floors,  sidewalks  and  pavements  in  a 
natural  gravel  fundation  where  it  is  possible 
to  shovel  material  directly  upon  the  mixing 
board,  mix  and  then  shovel  into  place  upon 
'^  opposite  side.  Under  no  circumstances 
machine  mixing  compare  in  cost  with 
method  where  conditions  will  permit  of 
ise. 

xinri  Concrete. — For  ordinary  work,  con- 
should  be  mixed  wet,  soupy.     From  the 
IpoiiUs  of   quality,   ease   of   handling  and 
ipulation,  resulting  finish,  and  cost  of  sur- 
Mi.;,   there   is   absolutely   no  question   as   to 
point.     This   choice   of   w-et   concrete   ap- 
-    to   walls,    bridges,     reinforced    concrete 
iu:idings.    etc.,    but    for    sidewalks    and    pave- 
nents    economy    demands   a    dry    mixture    re- 
"vring   tamping   in    order  that   the   workmen 
ing   tile   finish   may   follow  as  quickly  as 
liile  after  the  depositing  of  the  concrete. 
iicini]    Concrete. — No    concrete    should    be 
•  d    until   it    is    definitely    determined    that 
lorms  are  correct  and  properly  braced.    It 
draper  to  delay  the  w-ork  than  to  cut  out 
i:  already  done.    Concrete  should  be  placed 
iiickly  as  possible  after  mixing  and  not  be 
iirbed  thereafter.     The  placing  of  concrete 
■le  point  where  the  material   is  abused  to 
ureatost  extent.     We  take  great  care  of  a 
•A  brick  wall  but  do  not  hesitate  to  walk 
i    and  conduct    operations     over     concrete 
.vhich  has  not  reached  its  final  set.  thereby  dc- 
|;troying   the   surface   of   the   concrete    for   all 
lime.     While  this  may  not  be  serious  in  some 
|-ases,  it  is  certainlv  not  desirable  in  thin  con- 


crete slabs.  Concrete  is  better  placed  bv 
chutes  than  by  wheelbarrows,  cars,  etc.,  for 
the  reason  that  by  chuting,  the  material  is  con- 
stantly kept  in  the  process  of  mixing  until  it 
IS  deposited  in  the  work.  With  barrows  or 
carts  the  heavier  particles  settle  to  the  bot- 
tom and  when  the  mixture  is  dumped  into  the 
work  there  is  a  separation.  Chuting  also  al- 
lows the  placing  of  the  concrete  with  a  mini- 
mum of  working  back  and  forth  over  the 
work  just  completed 

The  ideal  condition  would  be  the  comple- 
tion of  the  work  without  interru|)tion,  but  as 
this  camiot  be  attained  care  should  be  taken 
in  the  location  of  and  in  the  manner  of  con- 
structing the  connecting  joints  as  the  work 
progresses.  Breaks  should  preferably  he 
made  at  the  center  of  slab  spans  and  at  the 
center  of  girders  or  over  tlie  center  of  col- 
umns tansversc  of  girders.  Slab  spans  may 
be  jointed  longitudinally  over  centers  of  gird- 
ers or  beams,  but  this  method  sh<iuld  be  con- 
sidered a  second  choice.  Columns  should  not 
be  poured  all  at  one  time.  Generally  a  height 
of  1  ft.  should  be  allowed  to  set  for  three  or 
four  hours  before  the  second  pouring.  Slabs. 
girders  and  beams  should  be  poured  continu- 
ously up  to  the  determined  joint  where  stop 
forms  have  been  placed.  The  method  of  pour- 
ing girders  up  to  the  bottom  of  the  slab  and 
then  afterwards  placing  the  slab  is  not  de- 
sirable. The  method  of  pouring  a  slab  and 
allowing  the  material  to  slope  down  over  the 
girder  and  then  beginning  the  next  day  gives 
a  slip  slab  joint  which  cannot  he  recommend- 
ed. In  all  concrete  work  stops  should  be  made 
on  horizontal  and  perpendicular  lines  at  loca- 
tions mentioned,  the  forms  being  carefully 
placed. 

Finish  of  Concrete. — We  are  wrong  in  our 
present  practice  of  finishing  concrete  sur- 
faces. The  surface  finish  of  a  piece  of  con- 
crete should  be  an  integral  part  of  the  main 
construction  and  of  the  same  mixture  and 
same  composition.  Time  was  when  we  were 
called  upon  to  plaster  and  apply  a  surface  coat 
to  vertical  surfaces,  .-\ftcr  a  good  many  years 
of  argument  by  the  practical  concrete  work- 
man we  have  reached  a  point  where  such  sur- 
faces are  generally  finished  by  spading  so  as 
to  bring  the  finer  particles  to  the  surface  and 
force  the  large  particles  back  so  they  are  not 
exposed.  We  are,  however,  following  the  old 
practice  in  respect  to  horizontal  surfaces,  ap- 
plying a  thin  coating  of  a  rich  mixture  on  top 
of  our  cheaper  concrete  base.  In  order  to  se- 
cure the  best  results  we  .should  so  manipidate 
our  concrete  as  to  bring  our  finish  to  the  sur- 
face from  the  material  of  the  concrete  base. 
When  we  reach  this  point  we  will  have  less 
trouble  with  checking,  insufficient  bond,  etc.. 
etc.,  and  such  a  finish  can  be  easily  obtained 
by  the  use  of  proper  tools  for  tamping. 

Construction  of  Forms  and  Centers. — If 
there  is  one  element  entering  into  the  cost  of 
concrete  which  is  neglected  it  is  the  cost  of 
forms  and  centers.  So  far  as  is  known  to  the 
writer,  no  architect  or  engineer  ever  submits 
to  a  bidder  a  plan  for  this  part  of  the  con- 
struction. Even  the  specifications  are  vague 
and  indefinite,  leaving  it  to  the  individual  con- 
tractor to  plan  his  own  work.  Some  go  to  one 
extreme  and  use  a  great  deal  more  timber 
than  is  necessary,  others  to  the  other  extreme 
and  use  so  little  and  of  such  light  construc- 
tion that  the  work  is  out  of  line  and  out  of 
plumb.  When  it  is  considered  that  the  cost 
of  forms  and  centers  represent  from  20  per 
cent  to  33%  per  cent  in  the  cost  of  every  cubic 
yard  of  concrete  placed,  under  average  con- 
ditions, it  is  hard  to  under.stand  w-hy  the  sub- 
ject is  not  given  more  consideration. 

Ordinarily  it  is  left  to  the  carpenter  boss 
to  put  up  something  by  rule  of  thumb  and 
by  his  judgment  based  on  past  experience. 
There  is  nothing  practicaWe  about  such  a 
method.  The  designs  for  the  forms  of  any 
structure  should  be  carefully  planned  to  ac- 
complish the  results  with  a  minimum  of  ma- 
terial and  labor,  giving  due  consideration  to 
the  maximum  amount  of  salvage  in  the  ma- 
terial. It  is  our  contention  that  accompanying 
the  plans  for  any  structure  there  should  be 
prepared  by  the  engineer  and  architect  a  sheet 


detail  drawing  showing  how  forms  should  be 
constructed  thereby  insuring  quality  of  work- 
manship and  placing  all  bidders  upon  the  same 
basis.  If  this  is  done  there  is  nothing  to 
hinder  any  contractor  from  submitting  an  al- 
ternate design. 

Tyl>es  or  Reinforcement. — Types  or  rein- 
forcement now  on  the  market  may  be  classi- 
fied as  follows:  (U  Plain  bars  either  me- 
dium or  high  carbon  steel:  (2)  plain  bars 
deformed  or  cold  worked  to  secure  deforma- 
tion. This  classification  includes  cold  twisted 
and  hot  twisted  square  bars;  (3)  special 
patented  types  of  plain  or  deformed  patented 
bars;  (4)  built  up  bars  meaning  thereby  com- 
bination of  various  sized  members  in  order 
to  utilize  the  quantity  of  steel  to  the  best 
advantage;  (•'>)  built  up  frames  composed  of 
bars  of  various  sizes,  generally  used  for 
beams,  girders  and  cohnnns;  (6)  floor  slab 
reinforcement  of  sheet  metal,  sheared, 
punched  or  expanded  in  order  to  distribute 
the  steel  through  the  mass  and  delivered  iir 
sheets;  (7)  cold  woven  wire  similar  to  fenc- 
ing material  delivered  in  rolls :  (8)  secondary 
reinforcement  in  the  way  of  hoops  or  bands 
for  columns,  stirrups  for  beams,  and  spacers 
for  rods;  all  which  may  be  made  of  hoop 
iron    or    wire. 

Selection  of  Reinforcement. — Considering  the 
various  types  of  reinforcement  just  mentioned 
and  the  many  modifications  now  on  the  mar- 
ket it  is  a  difficult  proposition  to  select  the 
best,  and  generally  the  selection  is  determined 
by  the  price  submitted  by  the  commercial  en- 
gineers bidding  under  sub-contract  to  furnish 
the  metal.  To  a  certain  extent  this  method  is 
dangerous  but  it  is  hard  to  suggest  a  remcdv. 
Individual  preference  and  experience  arc  al 
ways  a  very  large  element. 

Placing  Reinforcement. — The  design  of  a 
concrete  structure  contemplates  the  placing  of 
the  reinforcement  in  exactly  the  position 
shown  by  the  plans  and  cross  sections  of  the 
various  members.  Designers  are  usually  quite 
conservative  in  their  allowance  for  protection 
of  steel  by  fireproofing  concrete  below  it,  and 
the  contractor  lietter  err  on  the  safe  side  and 
take  advantage  of  this  allowance  rather  than 
to  keep  alxive  same.  Many  times  reinforce- 
ment and  especially  light  bars,  expended 
metal  and  wire  fabric  are  laid  upon  the  forms 
.ind  then  afterwards  manipulated  by  a  hook  as 
the  concrete  is  placed,  jerking  the  reinforce- 
ment upward  so  that  the  concrete  may  flow 
underneath.  This  is  dangerous  inasmuch  as 
there  is  no  gage  to  determine  the  final  position 
of  the  reinforcement  and  if  the  concrete  flows 
under  the  reinforcement  in  too  large  a  quan- 
tity it  is  almost  impossible  to  replace  the  re- 
inforcement without  rebuilding  the'  entire 
work. 

.\utomatic  spacers  and  devices  for  the  ac- 
curate placing  of  the  steel  are  readily  obtain- 
able and  should  be  used.  Naturally  there  is 
some  increase  of  cost  due  to  such  a  method 
but  it  is  money  well  expended.  F.special  care 
should  be  taken  in  placing  steel  in  girders  and 
beams  so  to  distribute  and  arrange  the  bars 
that  each  individual  part  may  be  incorporated 
within  an  individual  part  of  the  concrete.  The 
reinforcement  for  columns  should  be  accu- 
rately made  and  wired  with  the  hoops  and 
stirups  in  place  before  it  is  erected  in  place 
ready  to  build  the  column  forms  around  it. 
While  good  results  can  be  secured,  from  bar 
reinforcement  the  author  is  at  this  time  in 
favor  of  built  up  columns  of  light  structural 
shapes  for  the  reason  that  the  integrity  of  the 
whole  building  depends  upon  the  column  con- 
struction and  a  failure  of  any  one  column  is 
liable  to  result  in  a  failure  of  the  entire  build- 
ing. Perhaps  the  most  important  reinforcing 
detail  in  respect  to  proper  placing  is  top  re- 
inforcement or  reverse  flexure  bars.  No  mat- 
ter what  the  designer  may  have  in  mind  in 
theory  and  how  these  bars  are  proportioned 
with  reference  to  the  main  reinforcement  at 
the  center  of  the  slab  or  beam,  it  is  absolutely 
essential  that  these  top  bars  be  placed  accu- 
rately and  not  disturbed  thereafter.  This  is 
easier  said  than  done.  The  main  reinforce- 
ment is  embedded  in  the  solid  concrete  below 
the  surface  and  is  protected  from  disturbance. 
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The  top  reinforcement  is  close  to  the  surface 
where  it  is  afifected  by  the  future  operations 
and  also  where  the  free  ends  project  in  case 
of  a  break  at  the  joints  in  the  progress  of 
the  work.  These  free  ends  if  jarred  will  many 
times  break  the  bond  of  the  half  bar  extend- 
ing into  the  work.  The  placing  of  loose  stir- 
rups is  a  task  requiring  very  careful  super- 
vision and  this  is  one  of  the  strong  arguments 
for  built  up  sections  wherein  the  stirrup  shear 
members  are  rigidly  connected.  Finally  the 
employment  of  an  expert  mechanic  or  steel 
worker  at  increased  wages  over  common  labor 
is  justified  by  the  importance  of  this  part  of 
the  work. 

Proportions  of  Concrete. — It  is  very  usual 
to  specify  1 :2%  :.5  or  1  :.3  :6  for  the  proportions 
of  cement,  sand  and  gravel,  for  plain  or  mono- 
lithic concrete  work  and  the  usual  specifica- 
tions for  reinforced  concrete  is  1  part  cement, 
2  parts  sand  and  4  parts  gravel ;  although 
some  engineers  specify  a  richer  mixture  for 
columns.  Inasmuch  as  there  still  exists  a  gen- 
eral ignorance  on  this  point  whereby  these 
specifications  are  understood  as  being  1 :7% 
or  1 :9  or  1 :6  respectively  it  would  seem  best 
that  the  specifications  should  read  that  a  mor- 
tar should  be  mixed  of  one  part  of  cement 
to  so  many  parts  of  sand  and  this  mortar 
should  then  be  mixed  with  so  many  parts  of 
the   aggregate. 

Profiortions  of  Concrete  for  the  Strength. — 
The  ideal  mixture  of  concrete  assumes  that 
the  aggregate  and  mortar  are  mixed  in  such 
proportions  that  the  most  dense,  solid  and 
homogeneous  mass  is  secured.  This  result 
may  be  secured  by  expert  engineering  super- 
vision, but  in  reality  the  good  common  sense 
of  the  expert  concrete  laborer  may  be  de- 
pended upon.  The  artisan  who  is  accustomed 
to  handle  concrete  can  determine  by  the  ap- 
pearance of  the  concrete  mixture  and  by  work- 
ing the  mixture  wdiether  he  is  securing  the 
best  results  and  after  a  long  experience  the 
author  is  inclined  to  say  that  he  would  just 
as  soon  trust  a  practical  common-sense  labor- 
er's opinion  as  to  base  his  work  upon  the 
report   of  a   so-called  expert  engineer. 

Proportions  of  Concrete  for  the  Cost. — If  a 
1  :2 :6  mixture  will  satisfy  the  necessary 
strength  required  for  construction,  there  is  no 
necessity  of  specifying  a  1 :2 :4  mixture  in- 
asmuch as  the  first  mixture  will  require  ap- 
proximately 1  bbl.  per  cubic  yard,  while  the 
latter  will  require  1%  bbls.,  a  difiference  of  at 
least  50  cts.  per  cubic  yard  in  actual  cost.  Many 
times  for  footings  and  monolithic  work  %  bbl. 
per  cubic  yard  of  concrete  is  all  that  is  neces- 
sary. Why  specify  a  rich  mixture  when  one 
with  a  less  amount  of  cement  will  answer  the 
purpose?  If  the  contractor  is  at  all  skilled  in 
estimating,  the  extra  cost  will  be  included  in 
his  proposal. 

Estimating  a  Proper  Analysis. — No  propos- 
als should  be  made  upon  a  concrete  job  until 
a  proper  analysis  has  been  made  of  all  the 
elements  entering  into  the  concrete  construc- 
tion. It  is  not  sufficient  to  say  or  to  guess 
that  the  cost  of  a  cubic  yard  is  so  much  but 
instead  an  analysis  should  be  made  of  the 
cost  of  a  cubic  yard  of  concrete  under  the 
conditions  specified.  There  are  a  great  many 
elements  entering  into  the  cost  determined  by 
such  an  estimate  which  will  be  briefly  stated 
in  the  following: 

Cost  of  Materials. — Depending  upon  whether 
the  concrete  is  to  be  made  of  a  natural  mix- 
ture of  gravel  or  of  stone  and  sand  in  various 
proportions  will  depend  the  cost  of  the  aggre- 
gate. The  amount  of  cement  depends  upon 
the  proportions  of  the  concrete,  as  also  do  the 
amounts  of  gravel,  stone  and  sand.  The  cost 
of  water  for  proper  manipulation  should  not 
be  overlooked.  In  cities  the  cost  of  water  is 
determined  by  rates  of  9  or  10  cts.  per  cubic 
yard.  Outside  of  cities  the  cost  depends  upon 
the  labor  necessary  toq  secure  the  water. 

Cost  Affected  by  Locality. — Concrete  work 
remote  from  populous  centers  cannot  be  done 
at  the  same  price  as  when  close  to  such  cen- 
ters, unless  the  work  is  so  remote  that  a  per- 
manent camp  can  be  constructed  and  the  la- 
borers   held    by    the    very    remoteness    of    the 


work.  Work  that  is  at  some  distance  from 
the  point  of  supply  must  bear  a  charge  for 
transportation,  handling  and  hauling  of  raw 
materials.  This  is  a  labor  charge  which  is 
chargeable  to  material  inasmuch  as  the  ma- 
terials should  be  considered  as  f.  o.  b.  the 
job,  but  nevertheless  the  cost  is  increased  per 
cubic  yard  in  the  proposal. 

Cost  Affected  by  Character  of  Labor  and 
Character  of  Work. — Good  American  labor 
will  accomplish  at  least  50  per  cent  more  per 
day  than  foreign  labor.  American  labor,  how- 
ever, is  scarce  and  preferential.  American 
labor  differentiates  between  clean  cut  concrete 
work  under  favorable  conditions  and  concrete 
work  under  adverse  conditions,  excessive 
water  and  other  disadvantages.  The  sanie 
work  may  cost  a  great  deal  more  when  built 
under  unfavorable  conditions  than  when  built 
in   town. 

Cost  of  Work  as  Affected  by  Forms.-~K 
wall  of  concrete  27  ft.  thick  may  be  retained 
by  the  same  forms  and  the  same  amount  of 
form  labor  as  are  necessary  for  a  wall  1  ft. 
thick.  In  the  latter  case  the  cost  per  cubic 
yard  of  concrete  is  27  times  as  great.  It  is. 
therefore,  not  safe  to  estimate  the  cost  of 
forms  on  a  basis  of  guess  price  per  cubic  yard 
of  concrete.  Each  individual  job  should  be 
estimated  for  the  amount  of  timber  work  as 
carefully  as  for  any  other  item.  It  does  not 
matter  whether  the  cost  is  estimated  on  the 
basis  of  floor  foot  or  concrete  surface  or 
upon  a  basis  of  feet  board  measure  of  lumber, 
the  result  is  the  same  inasmuch  as  this  im- 
portant branch  of  concrete  construction  re- 
ceives individual  consideration. 

Cost  of  Work  as  Affected  by  Centers. — • 
There  seems  to  be  a  misunderstanding  as  to 
the  separation  of  forms  and  centers.  Forms 
properly  speaking  consist  of  the  timber  work 
to  form  those  members  of  concrete  construc- 
tion, such  as  columns,  girders,  etc.,  which  must 
possess  a  certain  regularity  of  form  and  even- 
ness of  outline.  Centers  properly  speaking 
consist  of  timber  supports  for  floor  slabs, 
bridge  centers,  etc.  Where  the  great  amount 
of  labor  on  timber  work  is  expended  solely 
for  the  purpose  of  supporting  the  mass  at  a 
uniform  or  definite  height  the  unit  cost  is 
much  less  than  for  forming  for  individual 
members. 

Cost  of  Work  as  Affected  by  Reinforcement. 
— Fabricated  reinforcement  will  cost  much 
more  delivered  to  the  job  than  loose  bars,  but 
on  the  other  hand,  will  cost  much  less  to  place 
in  position.  It  is  needless  to  say  that  a  job 
where  reinforcement  is  made  up  of  small  bars 
less  than  %  in.,  will  cost  much  more  per  ton 
for  labor  than  for  large  sections.  Good  judg- 
ment must  prevail  in  this  particular.  It  is 
very  seldom  that  an  estimate  will  be  made 
based  on  the  labor  and  the  tonnage  of  each 
size  bar.  Rather  it  is  the  practice  to  strike 
an  average  labor  price  in  harmony  with  the 
class  of  work  to  be  encountered  with  refer- 
ence to  the  different  sizes  of  reinforcement. 
It  is  well  to  remember,  however,  that  it  takes 
practically  as  long  for  the  steel  man  to  place 
and  wire  a  %-in.  bar  as  a  %-in.  bar,  while 
the  tonnage  is  only  one-fourth  as  great,  and 
this  point  should  be  kept  in  mind  in  making 
an    estimate. 

Cost  of  Work  as  Affected  by  General  Charge 
Items. — There  are  a  great  many  items  of  the 
cost  of  concrete  work  which  are  not  included 
in  the  cost  of  materials,  labor,  forms  and  cen- 
ters, reinforcement,  etc.  These  costs  consist 
of  installing  and  removing  machinery,  coal,  oil, 
repairs  and  fittings  to  '  machinery,  general 
charge  items  such  as  rope  and  bolts,  and  the 
loss  on  petty  tools  such  as  shovels.  Such 
costs  may  be  determined  on  the  basis  of  so 
much  per  cubic  yard,  or  preferably  they  may 
be  determined  on  the  percentage  of  labor  on 
different  classes  of  w'ork.  No  matter  what 
the  method  of  determination,  the  costs  are 
real  expenses  and  are  as  justly  chargeable  as 
those  for  the  gravel,  or  cement  entering  into 
the  work. 

Summarized  Detail  Estimate  of  the  Cost  of 
One  Yard  of  Concrete.— \n  the  line  with  the 
foregoing  remarks  and  the  importance  of  the 


detail   study   of   concrete   we   submit   the   est: 
mate   for  a  cubic  yard  of  concrete  which  ac- 
cording to  specifications  should  be  of  a  1:2:4  1 
mixture   to   be   used   for   purpose   of   building  , 
construction   and    making   these   estimates  we  | 
desire  to  lay  emphasis  on  the  fact  that  no  two  |  ' 
jobs  cost  the  same  when  itemized  in  this  way. 

0.9  cu.  Yds.  gravel  at  $1.20 $  1.08 

0.45  cu.  yds.  sand  at  $1.00 45 

11/2   bbls.  of  cement  at  $1.20 1.80 

Water 10 

200   ft.   B.   M.    of  lumber  at   $20,   used   four 
times  at  20  per  cent  less  each  time  used, 

less  40  per  cent  salvage l.OS 

Reinforcement,     150    lbs.     per    cu.     yd.,     at 
iVz   cts 3.7. 

Total  cost  of  material %  8.2(; 

Labor  concrete   2.00 

Labor  forms,  80  ft.  B.  M.  at  $30 2.40 

Labor   centers,    120   ft.    at   $20 2.40 

Labor  reinforcement,  150  lbs.  at  ]i,4  cts 75 

Total  labor  $  7.55 

Genera!    charge   items,    proportion   of   labor 
15  per  cent $  1.13 

Total  actual  cost  1  cu.   yd.  concrete $16.94 

Each  individual  job  that  is  encountered 
should  be  estimated  in  this  same  manner.  It 
might  not  be  necessary  to  throw  the  cost  of 
forms  and  centers,  reinforcement,  etc.,  into 
the  cost  per  cubic  yard  of  concrete  but  how- 
ever the  estimate  is  made  it  should  consider 
all  these  items  and  in  the  end  the  result  will 
be  the  same.  If  in  addition  there  is  to  be 
applied  a  surface  coat  or  finish  its  cost  must 
be  added. 

If  there  is  any  one  item  which  adds  to  the 
cost  it  is  the  form  and  center  work.  For  in- 
stance, in  the  detail  estimate  just  given,  cost 
of  lumber  and  form  and  center  labor  is  $5.8^ 
If  the  work  had  been  twice  as  heavy  tlie  cost 
of  this  labor  would  only  have  been  half  as 
much  per  cubic  yard.  This  should  bring  home 
to  every  estimater  the  importance  of  dealing 
with  temporary  structural  timber  work  as  a 
separate  unit.  Personally  the  writer  would 
rather  guess  at  the  amount  of  reinforcement 
per  cubic  yard  than  to  guess  at  the  cost  r>f 
forms  and  centers.  The  cost  of  labor  is  de- 
pendent upon  the  amount  of  concrete  placed 
on  the  square  foot  of  area  of  work  covered 
inasmuch  as  the  cost  of  placing  depends  upon 
the  distance  traveled  and  the  amount  handled. 
The  greater  the  distance  the  less  the  quantity 
and  the  more  cost  per  unit  and  the  less  the 
haul  the  greater  the  mass  and  the  less  the 
cost  per  unit.  Such  labor  cost  may  reach 
anywhere  to  $5  a  yard  and  it  is  suggested  that 
a  careful  study  be  given  each  job  to  determine 
the  amount  of  foot  pounds  of  work  necessary 
to  complete  it. 

Recommendations   as   to   Cost   Records   and 
Cost  Accounting. — It  is  suggested  and  recni" 
mended    that    each    separate    and    distinct    .i' 
should  be  given  a  detail.cost  recording  in  lini 
with  the  foregoing  in  order  that  future  worl. 
may  be  properly  estimated.     It  is  a  very  sim- 
ple matter  to  arrange  a  cost  record  book  with 
a  system  of  time  reports  so  that  such  record' 
may  be  obtained  and  recorded  without  incre.-i 
in  labor  or  cost. 


Civil  Service  Examinations. — The  New 
York  State  Civil  Service  Commission  an- 
nounces that  competition  is  offered  for  the 
position  of  Examiner.  It  is  desired  to  secure 
a  list  of  eligibles  between  the  ages  of  25  and 
38,  of  good  address,  and  with  practical  ex- 
perience in  corporation  accounting  in  ore  cr 
more  of  the  following  fields:  (a)  steam  rail- 
roads; (b)  street  and  electric  railways;  (C 
electrical  and  gas  corporations;  (d)  telephone 
and  telegraph  corporations.  Separate  eligible 
lists  will  be  established  for  these  groups.  > 
written  examination  will  be  held,  but  cand 
dates  will  be  rated  on  submitted  papers.  The 
salary  is  $1,800  per  annum,  with  expenses 
when  engaged  in  the  field.  An  examination 
will  also  be  held  for  the  position  of  statistical 
clerk,  a  position  paying  $1,200  to  $1,500  per 
annum.  Applications  for  the  first  mentioned 
position  must  be  filed  before  Feb.  24,.  1912,  and 
for  the  other  before  Feb.  19.  1912,  with  the 
State   Civil   Service   Commission   at   .Albany. 


; 


JFebruarv  14,  1912. 
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Methods    and    Cost    of    Proportioning 

Gravel  Concrete.* 

The  admission  of  gravel  for  aggregate  per- 
imits  of  the  economical  use  of  concrete  in  prac- 
tically all  Illinois  townships,  however  remote 
from  stone  supply.  Gravel  as  nature  provides 
'it  has,  however,  an  infinitely  varied  mixture 
jof  sand,  pebbles  and  stone.  Gravel  as  known 
;to  local  highway  officials,  and  to  most  con- 
tractors, may  in  some  cases  contain  stone 
.from  3  ins.  in  diameter  down,  and  in  others 
it  may   be   a   material   all   of   which   will   pass 
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Fig   1 — Quantities  of  Cement  in   Sacks  to 
Use  Per  Cubic  Yard  of  Total  Aggregates. 

through  a  %-in.  or  even  a  %-in.  screen.  It  is 
all  popularly  known  as  gravel,  and  the  stand- 
ard mi.xture  is  1  of  cement  to  G  or  7  of  gravel. 
The  abuse  of  grave!  concrete  in  small  coun- 
try highway  work  is  astonishing.  One  local 
contractor,  w-ho  was  building  a  small  bridge, 
insisted  that  a  proportion  of  1  of  cement  to 
6  of  gravel  meant  one  sack  of  cement  to  six 
wheelbarrows   of    gravel. 

The  specification  adopted  provides  for  the 
use  of  broken  stone  and  sand  when  available 
by  stating  the  number  of  parts  by  volumne 
of  each  ingredient.  Screened  gravel  is  treat- 
ed in  the  same  way.  Unscreened  gravel  is 
also  permitted  under  certain  conditions.  The 
clay  or  loam  content  is  limited  by  the  specifi- 
cations to  2  per  cent  of  the  sand.  But  few 
natural  gravels  will  satisfy  this  requirement. 
Larger  percentages  are  frequently  allowed  if 
the  gravel  is  otherwise  of  good  quality. 

To  secure  the  necessary  strength,  the  cem- 
ent is  proportioned  according  to  the  amount 
of  sand  contained  in  the  gravel ;  sand  being 
defined  as  that  part  of  the  gravel  which  will 
pass  through  a  %-in.  screen.  The  only  re- 
quirement as  to  relative  proportions  of  sand 
and  stone  in  the  gravel  is  that  the  volume  of 
sand  must  not  fall  below  O.G  of  the  volume  of 
stone.  Any  gravel,  therefore,  having  a  sand 
to  stone  ratio  greater  than  0.6  may  be  used 
without   modification,   but   for  gravel   so   used 

'the  cement  to  sand  ratio  must  be  constant  for 

.a  given  class  of  concrete. 

This  provision  pentiits  the  use  of  prac- 
tically   all    gravels    composed    of    satisfactory 

;  material.  The  resulting  proportions  stated 
in  the  usual  form  may  vary,  for  a  certain 
class  of  concrete,  from  1  part  cement  to  IVz 
parts  sand  and  4  parts  of  stone  to  a  mortar 
mixture  of  1  part  of  cement  to  2%  parts  sand. 
This   method   of  proportioning  is  based   on 

ithe  assumption  that  if  the  sand  and  the  stone 

;are  of  satisfactory  quality,  and  the  ratio  of 
sand  to  stone  is  equal  to  or  greater  than  0.0,  the 
strength  of  the  concrete  will  be  satisfactory, 
providing  the  ratio  of  cement  to  sand,  or  in 
other  words,  the  mortar,  is  always  maintained 
constant  for  a  given  class  of  concrete.  The 
specification  for  broken  stone  and  gravel  con- 
crete   reads   as    follows : 


Class  X,  A  and  B.  Unless  otherwise  specially 
Indicated  on  the  plans,  there  will  be  three  classes 
of  concrete  known  as  Class  X,  Class  A.  and 
Class  B. 

Class  X  concrete  shall  oonsi.^t  of  1  part  ce- 
ment. 2  parts  sand  and  Z\i  parts  rock  broken 
to  pieces  which  will  be  retained  on  a  %  in. 
screen  and  which  will  pass  a  1  in.  ring. 

Class  A  concrete  shall  consist  of  1  part  ce- 
ment, 2'<.  parts  sand  and  4  parts  rock  broken 
to  pieces  which  will  be  retained  on  a  %  In. 
screen  and  which  will  pass  a  1  in.  ring. 

Class  B  concrete  shall  consist  of  1  part  ce- 
ment. .3  parts  sand  and  ".  parts  rock  broken  to 
pieces  which  will  be  retained  on  a  »<  in.  screen 
and  which  will  pass  a  :'Vj  In.  ring. 

Gravel  may  be  used  in  the  place  of  broken 
stone  and  sand  for  concrete  and  when  so  used 
Shan  conform  to  the  following  requirements: 

Cravel  used  for  concrete  shall  consist  of  clean, 
hard  and  sound  stones,  pebbles  and  sand,  having 
a  reasonably  uniform  gradation  from  the  coars- 
est material  allowable  for  the  work  specified  to 
tine  sand,  and  shall  be  used  and  proportioned 
in    the   following  manner: 

In  proportioning  gravel  concrete,  frequent 
tests  will  be  made  to  determine  the  proportion  of 
sand  to  stone.  For  Class  X  and  Class  A  gravel 
concr.ete  an  material  which  passes  a  V4  in. 
screen  will  be  considered  sand,  and  all  material 
which  is  letained  on  a  \\  in.  screen  and  passes 
a  1  in.  screen  will  be  considered  stone.  For 
Class  B  gravel  concrete  all  material  which 
passes  a  %  in.  screen  will  be  considered  sand 
and  all  material  which  is  retained  on  a  Vt  In. 
screen  and  passes  a  2Vi  in.  screen  will  be  con- 
sidered stone.  For  any  of  the  above  named 
classes  of  concrete,  should  the  volume  of  sand 
.so  found  be  less  than  60  per  cent  of  the  volume 
of  stone,  suflicient  sand  shall  be  added  to  bring 
up  the  proportion  of  sand  to  stone  to  60  per  cent. 
Should  the  volume  of  sand  be  more  than  60  per 
cent  of  the  volume  of  stone,  sufficient  stone  shall 
be  added  to  reduce  the  proportion  of  sand  to 
stone  to  60  per  cent  or  suflicient  cement  shall 
be  added  so  that  the  volume  of  cement  to  sand 
shall  be  for  Class  X  concrete  as  1  to  2:  for 
Class  A  concrete  as  1  to  ZH:  and  for  Class  B 
concrete  as  1  to  3.  In  any  case  the  proportion 
of  cement  to  sand  shall  be  as  stated  for  the 
various  classes  of  concrete. 

In  discussing  the  itiethods  used  in  propor- 
tioning gravel  concrete,  the  following  defini- 
tion and  notation  will  he  used: 

Pit  run  gravel:  A  natural  mixture  oi  sand 
and  stone.  Sand :  That  part  of  pit  run  gravel 
which     will     pass     through     a     %-in.     screen. 


volume  of  pit  run  gravel  e.xpressed  as  a  deci- 
mal, and  J  =: volume  of  stone  contained  in  a 
unit  volume  of  pit  run  gravel  expressed  as  a 
decimal.  One  barrel  of  cement  ^3.8  cu.  ft. 
There  are  two  general  cases  to  be  consid- 
.V  ■ 
ered.     First,  when  —  is  less  than  0.00.     In  this 

.V 

case   sand    must   be   added,   according   to   the 

.r 
specifications   so  that  —  in  the  resulting  mix- 

y 
ture  will  be  0.00.     .-\s  gravels  of  this  character 
are  not  often  found,  and  the  treatment  is  sim- 
ple, no   further  comment  is  necessary, 
.r 
Second,  when  —  is  greater  than  0.60.    In  this 

y 

case  sand  is  in  excess  and  according  to  the 
specifications  either  oi  two  methods  of  propor- 
tioning may  be  adopted.  (H.  The  pit  run 
gravel  may  be  used  without  adding  stone,  by 
adding  a  sufficient  amount  of  cement,  so  that 
the  ratio  of  cement  to  sand  always  remains 
as  required  in  the  specifications  for  the  class 
of  concrete  under  consideration.  (2).  Suffi- 
cient stone  may  he  added  to  the  pit  run  gravel 
so  as  to  make  the  ratio  of  sand  to  stone  in 
the   resulting   aggregate  =  0.60. 

The  following  formulas  may  be  used  to 
determine  the  amount  of  cement  to  use,  or  the 
amount  of  stone  to  be  added  to  the  pit  run 
gravel  under  the  second  general  condition,  that 
is,  where  the  pit  run  gravel  has  an  excess  of 
sand. 

For  Class  A  gravel  concrete  the  number  of 
sacks  of  cement  to  use  per  cubic  yard  of  pit 

27  times  x 
run  gravel  = =  11.37  .v ( 1 ) 


2..J  X  0.9.5 

The    number    of    barrels    would    be 


11.37.r 


2.84  X. 

The   number   of   cubic    feet  of   stone   to  be 
added  to  each  cubic  yard  of  pit  run  gravel,  if 
this  method  of  proportioning  is  used,  equals, 
27  limes  x 

27  y  =  4-5  .r  —  27  V (2) 

0.6 

If  stone  is  added  according  to  this  formula, 
the  amount  of  cement  to  use  per  cubic  yard 
of  the  modified  aggregate  can  not  accurately 
be  determined  without  finding  a  new  value  of 
X.  To  find  the  new  value  of  x,  calling  this 
value   X,,   add   to   a   given   sample   volume  of 
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•Abstract  of  a  paper  by  Clifford  Older.  Engi- 
neering Staff.  Illinois  Highway  Commission,  be- 
fore the  Illinois  Society  of  Engineers  and 
Surveyors. 


Stone:  That  part  of  pit  run  gravel  wliich 
will  be  retained  on  a  %-in.  screen  and  which 
will  pass  through  a  screen  of  size  indicated 
for  the  given  class  of  concrete.  Total  aggre- 
gate: The  mixture  of  sand  and  stone  as  it 
is  to  be  used,  with  the  addition  of  cement,, 
to  form  concrete.  This  may  be  pit  run  gravel 
alone  or  pit  run  gravel  modified  by  the  addi- 
tion of  sand  or  stone  to  form  a  more  econo- 
mical mixture. 

Let  .r  =  volume  of  sand  contained  in  a  unit 


gravel  the  proper  amount  of  stone  found  by 
formula  (2)  and  ini.x  thoroughly.  Knowing 
.V,  the  actual  volume  of  sand  {Sd)  in  the 
sample  used  may  be  determined,  and,  if,  after 
the  stone  is  added,  the  volume  (F)  of  modi- 
fied aggregate  may  be  measured,  then  Xi  equals 
Sd 

V 

As  a  comparatively  large  portion  of  gravel 
should  be  used,  it  may  not  be  convenient  to 
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measure  the  volume  of  the  modified  aggregate. 
In  this  case  a  definite  portion  of  the  modified 
aggregate  may  be  screened  and  Xi  determined 
in  the  same  manner  as  used  in  determining  x 
for  immodified  gravel.  After  finding  .Vi,  the 
amount  of  cement  to  be  used  per  cubic  yard 
of  modified  gravel  may  be  found  by  substitut- 
ing .ri  for  .1'  in  formula  (1). 


4.5 
to  stone  then  equals =  0.60.    If  this  result 

7..5 
should  not  come  out  about  0.60  it  would  indi- 
cate that  some  error  existed  in  making  the 
determination  for  stone.  Some  variation 
might  be  expected,  however,  because  of  the 
non-uniformitv    of     the     materials.       Xi    now 
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Fig.  3 — Ratio  of  Sand  to  Gravel   (x)  and   Stone   to    Gravel    (y) 
per   Seventy    Samples    of  Gravel. 
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Diagram  Fig.  4  is  designed  as  an  aid  in  da 
termining  the  quantities  of  material  to  pro! 
vide  in  case  screening  is  resorted  to  or  roc' 
is  to  be  added  when  sand  is  in  excess. 

Having  determined  .i"  and  y  by  screening 

x\ 
sample   of    the   gravel,    find   the   value   of  — | 

y\ 

Entering  the  diagram  with  this  value,  thJ 
amount  in  cubic  yards  of  stone  and  pit  ruil 
gravel  which  will  make  1  cu.  yd.  of  aggregati 
having  a  ratio  of  sand  to  stone  of  0.60  maj 
be  found  by  reading  from  the  proper  curveJ 
to  the  left  of  the  diagram.  : 

The  quantities  so  obtained  are  closely  ap 
proximate  for  any  gravel  which  falls  near  thi 
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Fig.  4 — Stone  and  Gravel  Required   Per  Cubic  Yard  of  Aggregate 
and  Gravel  to  Screen  to   Obtain    Necessary  Stone. 


For  the  other  classes  of  concrete,  similar 
formulas  may  be  written. 

Sometimes  it  is  convenient  to  proportion 
gravel  concrete  by  relative  volumes  of  cement 
and  total  aggregate. 

To  determine  this  relation,  first  compute  the 
number  of  sacks  of  cement  per  cubic  yard  of 
the  aggregate  as  it  is  to  be  used  in  the  mi.x- 
ture;  then  the  volume  in  cubic  feet  of  cement 
per  cubic  yard  of  aggregate  equals  0.95  of  the 
number  of  sacks  and  the  proportion  of  cement 
to  aggregate  equals  27  divided  bv  this  quan- 
tity. 

The  following  examples  will  illustrate  the 
use  of  the  above  formulas: 

Example  J. — Assume  that  it  is  decided  to 
use,  for  Class  A  concrete,  pit  run  gravel  hav- 
ing an  excess  of  sand,  which  is  the  usual  con- 
dition;  that  the  test  measurements  are  made 
in  a  bo.x  having  vertical  sides ;  that  the  se- 
lected sample  of  gravel  which  should  be  dry 
and  well  compacted,  fills  the  box  to  a  depth 
of  10  ins. ;  and  that  the  sand,  after  screening, 
fills  the  box  to  a  depth  of  7  ins.  and  the  stone 
to  a  depth  of  4  ins.  As  the  sides  of  the  box 
are  vertical,  then  10,  7  and  4  represent  the 
volumes  of  gravel,  sand  and  stone  respectively. 

7 
The   ratio   of   sand   to   stone  equals  —  =  1.75. 

4 
This  being  greater  than  0.60,  sand  is  therefore 
in  excess.  .r  =  0.7.  y=^0.4  and  using  formula 
(1),  the  amount  of  cement  to  use  per  cubic 
yard  equals  11..37  times  0.7,  or  7.96  sacks.  Pro- 
portioning by  volumes,  the  amount  of  cement 

21 

to  pit  run  gravel  is  as  1  to  or  1  to 

7.96  X  0.95 
3.6. 

Example  2. — Assume  that  we  have  the  same 
gravel,  but  that  it  is  decided  to  add  stone,  so 
as  to  reduce  the  amount  of  cement  necessary. 
Using  formula  (2)  the  amount  of  stone  to 
add  to  each  cubic  yard  of  gravel  equals  45 
times  0.7  minus  27  times  0.4  or  20.7  cu.  ft. 
Assume  now  that  stone  is  added  to  a  quantity 
of  gravel  at  the  rate  of  20.7  cu.  ft.  to  the  yard 
of  gravel  and  that  upon  screening  we  now  find 
that  in  10  ins.  of  gravel  we  have  4.5  ins.  of 
sand  and  7.5  ins.  of  stone.     The  ratio  of  sand 


equals 


4.5 
10 


^^0.45  and  the  amount  of  cement 


to  use  per  cubic  yard  of  the  modified  aggre- 
gate is  5.1  sacks. 

Having  determined  x  or  .fi  for  any  given  ag- 
gregate, the  number  of  sacks  of  cement  to  use 
per  cubic  yard  of  aggregate  or  the  number  of 
volumes  of  total  aggregate  to  one  volume  of 
cement  may  be  taken  from  diagrams  Fig.  1  and 
Fig.  2,   respectively. 

Diagram  Fig.  3  shows  the  analysis  of  70 
samples  of  gravel.  Values  of  x  or  ratio  of 
sand  to  gravel  being  plotted  as  ordinates, 
values  of  y  or  ratio  of  stone  to  gravel,  as 
abscissas.  The  average  gravel  curve  is  shown 
by  a  full  line.  The  short  dotted  line  passes 
through  points  having  a  ratio  of  sand  to  stone 
of  0.60. 


S:- 


average  line  of  diagram  Fig.  3.  The  maxi- 
mum variation,  however,  is  not  more  thar 
about  5  per  cent  for  any  of  the  gravels  so 
far  analyzed. 

For  all  ordinary  cases,  therefore,  these 
values  are  sufficiently  close  for  ordinary'  ma- 
terials. The  quantities  taken  from  diagram 
Fig.  4  are  those  which  when  mixed  will  make 
up  1  cu.  yd.  of  aggregate.  The  cement  when 
added  to  this  cubic  yard  of  aggregate  may 
produce  a  somewhat  greater  volume  of  con- 
crete, the  amount  of  variation  depending  on 
the  voids  in  the  aggregate.  The  quantities  ob- 
tained from  this  diagram,  however,  should  be 
accurate  enough  for  making  an  estimate  of 
the  amount  of  material  to  provide,  as  there  i? 
always  some  loss  in  hauling  and  handling. 

It  is  oftentimes  cheaper  to  resort  to  screen- 
ing in  order  to  obtain  the  stone  necessary  to 


" 

j 

^ 

I 

wt 

/ 

J 

-J 

.30 

^ 

1^ 

•,ning    \ 

— 

(r\ 

/. 

% 

■^^ 

ffirove"'''* 

.80 

x 

4-/ 

> 
1 

A 

y 

t^^ 

[^ 

P^crecni;iy- 

^ 

/ 

4 

—i-\ 

^ 

10 

/ 

-4 

f/ 

m 

^ 

1 

.i'    /^/ 

.60 

i/ 1' 

/* 

li/ 

/'' 

A 

f- 

SO 

n 

/ 

j// 

An 

' 

V 

■  00  flOO  *!00  $300  9m 

[ng  llContg         Cost  of  CementH  figgregats  in  Dollars 


$500 


Fig.   5 — Comparative   Costs   of   Different   Methods    of    Proportioning    Class    A    Gravel 

Concrete. 


Any  gravel  falling  below  0.00  line  is  deficient 
in  sand  and  sand  must  be  added.  Any  gravel 
falling  above  this  line  has  an  excess  of  sand 
and  additional  cement  must  be  used  or  the 
gravel  modified  by  adding  stone  or  by  screen- 
ing. 


modify  the  gravel  to  the  0.60  ratio  than  it  is 
to  add  cement  or  purchase  broken  stone. 
Entering    diagram    Fig.    4    again     with     the 

X 

value  of  —  and  reading  from  the  curve  marked 


February  14,  1912. 


ENGINEERING     &     CONTRACTING 


17; 


"Cubic  yards  of  gravel  to  screen''  to  the  right, 
the  number  of  cubic  yards  of  gravel  necessary 
to  screen  to  obtain  the  stone  required  per  cubic 
■yard  of  aggregate  of  O.GO  ratio  may  be  ob- 
tained. The  values  so  obtained  are  very  near- 
Iv  correct  for  gravels  which  fall  close  to  the 
average  gravel  line  of  diagram  Fig.  3.  For 
other  gravels  the  variation  may  be  consider- 
able, particularly  for  gravels  having  a  value  of 

,—  not  much  greater  than  0.60.     If,  therefore, 

i  y 

the  process  of  screening  gravel  to  obtain  the 
necessar>'  stone,  as  determined  in  this  way. 
does  not  show  a  marked  economy,  a  more  ac- 
curate determination  of  the  number  of  cubic 
yards  to  screen  should  be  made.  To  do  this, 
find  the  amount  of  stone  to  add  to  make  up  a 
cubic  yard  of  aggregate  from  the  left  of  dia- 
gram Fig.  4  and  calling  this  value  St.  Then  the 
number  of  cubic  yards  of  gravel  to  screen  to 

.S"( 
obtain  this  amount  of  stone  =  — . 

.r 
By  using  diagram  Fig.  1  to  determine  the 
amount  of  cement  required  per  cubic  yard  of 
pit  run  gravel  and  diagram  Fig.  4  to  determine 
the  amount  of  stone  to  add  so  that  the  mini- 
mum amount  of  cement  will  be  required,  and 
rinding  the  gravel  to  screen  in  order  to  obtain 
the  required   amount  of   stone    from   diagram 

Fig.  4  or  the   formula  —   then    the    cost    of 

y 

oement,  broken  stone,  gravel  and  screening  a 
;ubic  yard   of   gravel   being   known   the   most 
economical  method  of  proportioning  may  read- 
ily be  determined. 
Diagram  Fig.  5  shows  graphically  the  rela- 


tive cost  of  the  different  methods  of  propor- 
tioning, the  curves  being  based  on  the  average 
gravel  values  taken  from  diagram  Fig.  3. 

With  cement  at  $1  per  barrel  on  the  ground 
and  30  cts.  as  the  cost  of  screening  1  cu.  yd. 
of  gravel,  presuming  that  the  gravel  is  free  at 
the  pit  or  that  it  is  necessary  to  purchase  only 
the  amount  of  gravel  hauled  away,  it  will  be 
seen  that  screening  i.s  cheaper  than  adding 
cement  up  to  where  .1-^0.90.  With  the  cement 
on  the  ground  at  $1..50  per  barrel  and  screen- 
ing at  30  cts.  per  cubic  yard;  i;ravel  being 
free  at  the  pit  or  the  material  liauled  away 
only  being  paid  for.  there  is  a  very  marked 
saving  in  cost  by  screening  up  to'  .r  =  0.93 
over  the  method  of  adding  cement. 

With  cement  at  $1.00  per  barrel,  screening 
at  30  cts.  and  gravel  at  40  cts.,  all  gravel 
screened  as  well  as  that  hauled  being  paid  for 
at  this  rate,  it  is  still  cheaper  to  screen  the 
gravel  in  order  to  find  stone  to  add  than  it 
is  to  add  cement  up  to  values  of  .r^O.85. 

With  cement  at  $1.50  and  broken  stone  at 
$2  per  yard  delivered  at  the  bridge  site,  the 
adding  of  broken  stone  is  cheaper  than  adding 
cement,  cheaper  than  screening,  if  all  gravel 
handled  must  be  paid  for  at  the  rate  of  40  cts. 
per  cubic  yard  and  is  cheaper  than  screening 
alone  for  values  of  .v  greater  than  0.80. 

An  example  of  a  case  where  the  method  of 
adding  cement  proved  considerably  cheaper 
than  any  other  method  of  proportioning  oc- 
curred as  follows :  A  bridge  located  about 
nine  miles  from  the  nearest  railroad  station 
required  about  3-50  cu.  yds.  of  Class  .•X  con- 
crete. Cement  was  delivered  at  the  bridge  site 
at  cost  of  $1.3.j  per  barrel.  \\.  the  site  of  the 
bridge  occurred  a  deposit  of  gravel  containing 
but  a  small  amount  of  stone,  the  sand,  how- 


ever, being  of  excellent  quality.  The  gravel 
was  had  at  the  cost  of  shoveling  it  into  wheel 
barrow.s.  Broken  stone  at  the  nearest  railroad 
station  would  have  cost  $1.75  per  cubic  yard. 
and  the  haul  on  account  of  the  grades  would 
have  cost  $4  per  cul)ic  yard,  making  the  cost 
of  broken  stone  at  the  bridge  site  $5.75  per 
cubic  yard.  The  gravel  in  the  creek  bed 
tested  0.93  sand   and  0.12  stone. 

Using  the  gravel  as  it  occurred  in  the  creek 
bed  required  the  use  of  2.60  bbls.  of  cement 
per  cubic  yard  of  concrete,  the  cost  at  $1.35 
per  barrel  being  $3.51  per  cubic  yard.  Had 
broken  stone  been  added,  it  would  have  been 
necessary  to  purchase  about  0.7  cu.  yds.  per 
cubic  yard  of  concrete.  This  would  have  cost 
at  the  bridge  site  $4.02.  The  cement  neces- 
sary would  have  been  reduced  to  1.2  barrels 
and  would  have  cost  $1.62  per  cubic  yard  of 
concrete.  The  cost  of  cement  and  stone  per 
cubic  yard  of  concrete  would  have  been  about 
$5.64.  The  saving  per  cubic  yard  of  concrete 
effected  by  adding  cement  at  the  rate  of  1  of 
cement  to  2'4  of  the  contained  sand  amounted 
to  $2.13.  .As  there  were  350  cu.  yds.  used,  the 
total  saving  amounted  in  this  case  to  $745. 
The  resulting  concrete  appears  to  be  excellent. 

Screening  was  out  of  the  question,  as  to  ob- 
tain the  stone  required  would  have  necessi- 
tated screening  nearly  1,800  cu.  yds.  of  gravel, 
and  the  visible  supply  was  much  less  than  this. 

In  general  the  specification  for  gravel  con- 
crete herein  de.scribed,  and  which  has  been  in 
use  by  the  Illinois  Highway  Commission  for 
several  years,  has  resulted  in  satisfactory  con- 
crete, and  made  concrete  structures  available 
in  many  places  where  the  cost  would  have 
been  prohibitive  had  a  fixed  ratio  of  sand  to 
stone  been  required  in  all  cases. 
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The  Rate  of  Burning  of  Fuse.* 

Fuse  best  fulfills  its  purpose  when  its  rate 
of  burning  is  uniform  so  that  the  interval  of 
time  between  lighting  the  shot  and  the  mo- 
ment of  e-xplosion  is  definite  for  any  kind  and 
length  of  fuse. 

There  are  conditions  that  cause  variations  in 
the  rate  of  burning  of  fuse,  some  causing  a 
marked  retardation  and  others  causing  a  de- 
cided acceleration.  Conditions  that  are  be- 
lieved to  be  the  most  active  in  retarding  or 
accelerating  the  rate  of  burning  of  time  fuse 
have  been  investigated  by  experiments.  The 
results  are  described  herein  and  are  classified 
under  effects  due  to  pressure,  temperature, 
moisture,  and  mechanical  injury. 

In  general,  all  types  of  fuse  are  similar  in 
structure  and  in  all  of  them  the  essential 
element  is  a  core  of  fine-grained  gun  powder 
wrapped  about  by  threads  of  hemp,  jute  or 
cotton.  Fuse  is  divided  into  three  main  classes 
according  to  the  work  for  which  it  is  intended. 
Fuse  of  Class  1  is  suitable  for  dry  work,  such 
as  stump  blasting  and  quarrying.  Fuse  of 
Class  2  is  mtended  for  damp  or  wet  work, 
as  in  coal  mining,  or  in  surface  work  where 
mud,  rain  or  dampness  is  encountered.  Fuse 
of  Class  3  is  suitable  for  very  wet  work,  such 
as  may  be  necessarj-  in  tunneling,  shaft  driv- 
ng,  etc. 

Cotton,  hemp  and  single-countered  fuse  are 
of  the  first  type,  and  consist  of  raw  fuse  that 
has  been  drawn  through  a  bath  of  water- 
proofing material  and  finished  with  whiting, 
talc,  or  some  similar  substance  to  prevent  the 
separate  loops  of  a  coil  from  sticking  together. 
In  cotton  fuse  the  spinning  threads  as  well  as 
the  countering  are  of  cotton  instead  of  jute. 
Single-tape  fuse  and  double-countered  fuse 
are  of  the  second  type,  and  consist  of  raw 
fuse  that  has  been  twice  coated  with  water- 
proofing material,  double  countered  or  taped, 
and  finished  like  fuse  of  type  1.  Double  tape, 
triple  tape,  gutta  percha,  and  taped  double- 
countered  fuse  belong  to  the  third  type.  These 
consist  of  raw  fuse  that  has  been  coated  with 

•Abstracted  from  Technical  Paper  No.  6,  by 
Walter  O.  Snelling  and  Willard  C.  Cope,  Bureau 
t>i  Mines.  Department  of  the  Interior. 


waterproofing  material  and  taped  or  double 
wound,  and  then  finished  with  a  coating  of 
black  varnish  and  whiting  or  talc,  etc.,  or  with 
a  heavy  coating  of  white  china  clay  mixed 
with  glue  to  form  a  paste. 

Rate  of  Burning  of  Time  Fuse. — The  rate 
of  the  burning  of  fuse  depends  somewhat  upon 
the  composition  of  the  powder  used.  An  in- 
crease in  the  percentage  of  potassium  nitrate 
increases  the  burning,  whereas  an  increase  in 
the  percentage  of  charcoal  decreases  the  rate 
of  burning. 

The  degree  of  fineness  of  the  powders  used 
also  affects  the  burning.  In  order  to  deter- 
mine the  effects  due  to  this  samples  of  fuse 
were  made  on  the  same  machine  containing 
powder  which  had  been  separated  by  sieves  so 
as  to  contain  portions  of  different  granulation. 
In  these  experiments  the  fuse  was  of  the 
double  tape  variety.  The  results  were  as  fol- 
lows :  Rate  of  burning. 
Sample.                            Mesh.  Seconds  per  ft 

1 SO  25.1 

2 e0-8fl  23.5 

3 40-GO  23.2 

The  tension  applied  to  the  .spimiing  threads 
forming  the  first  wrapping  around  the  powder 
core  is  an  important  part  of  the  manufacture 
of  fuse.  When  gunpowder  is  placed  within  a 
tube  having  more  or  less  extensive  air  space, 
the  rate  of  burning  is  much  more  rapid  than 
when  the  tube  is  completely  filled.  .\  type  of 
so-called  instantaneous  fuse  is,  in  fact,  made 
upon  this  principle  by  leaving  a  considerable 
air  space  in  the  core  throughout  the  entire 
length  of  the  fuse.  Such  fuse  burns  at  the 
rate  of  about  492  ft.  per  second. 

The  amount  of  gimpowdcr  used  in  fuse,  as 
well  as  the  amount  of  tar.  asphalt,  or  other 
waterproofing  compound,  varies  rather  widely 
in  different  types  of  fuse.  The  average  amount 
of  gunpowder  found  in  several  types  of  com- 
mercial fuse  varies  from  22  grains  per  foot  to 
24  grains  per  foot. 

The  relative  percentage  (by  weight)  of  the 
different  parts  of  triple-tape  fuse  is  indicated 
in  the  following  table: 

Powder    ■   JJ-J 

Waterproofing    4b. 

Cords  and  wrapping •>oo 

100.0 


To  deiennme  the  normal  rate  of  burning 
of  triple-tape  fuse  14  samples  were  taken  from 
separate  rolls,  and  from  each  sample  a  trial 
length  of  1  meter  was  cut.  The  time  of  burn- 
ing of  these  samples  is  given  in  the  following 
tabulation : 

Rate  of  burning. 
No.  of  sample.  Seconds  per  ft 

Maximum    25 

Minimum     27 

Average    26 

In  order  to  determine  whether  the  uniform- 
ity shown  in  the  above  table  would  continue 
when  longer  lengths  of  fuse  were  taken  for 
tests,  a  series  of  experiments  was  carried  out 
upon  entire  50-ft.  rolls  of  fuse,  with  cesults  as 
follows : 

Rate  of  burning 
No.  of  sample.  Seconds  per  ft 

Maximum    23 

Minimum 26 

.Average    24.5 

The  uniformity  in  the  rate  of  burning  of 
the  above  samples  is  very  marked,  but  it 
should  be  mentioned  that  all  of  the  rolls  tested 
were  the  product  of  a  single  factory,  and  were 
made  at  about  the  same  time.  Evidently, 
where  fuse  is  made  from  one  lot  of  powder 
and  with  tape,  cord,  etc.,  from  a  single  pur- 
chase, the  product  would  naturally  be  more 
uniform  than  where  fuse  is  made  up  at  differ- 
ent times,  from  different  lots  of  powder,  and 
with  different  mixes  of  asphalt  composition, 
etc. 

In  testing  work  of  the  Bureau  of  Mines, 
records  have  been  taken  regarding  the  average 
rate  of  burning  of  triple-tape  fuse  purchased 
by  the  Isthmian  Canal  Commission  for  use  in 
work  on  the  Panama  Canal,  and  as  these 
records  cover  samples  taken  from  every  ship- 
ment purchased  during  a  period  of  several 
years,  the  figures  show  such  variations  as  have 
occurred  in  fuse  of  this  tyne  during  that 
period.  The  results  of  such  timing  tests  of 
triple-plate  fuse  for  a  period  of  one  year,  be- 
fore the  rate  of  burning  had  been  accurately 
adjusted,  arc  giv-cn  in  the  following  tabula- 
tion : 

Rate  of  burning. 
No.  of  sample.  Seconds  per  ft. 

Maximum    21.0 

Minimum     27.1 

Average    21.2 
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It  will  be  noted  that  in  the  period  of  one 
year  covered  by  this  table  the  average  rate  of 
burning  was  24.2  seconds  per  foot.  The  maxi- 
mum rate  of  burning  was  21  seconds  per  foot, 
and  the  minimum  rate  of  burning  was  27.1 
seconds  per  foot.  The  maximum  rate  of 
burning  shows  an  increase  of  15,1  per  cent 
over  the  average  rate  of  burning.  The  mini- 
mum rate  of  burning  shows  a  decrease  of  11.7 
per  cent  from  the  average  rate  of  burning. 
These  variations  are  greater  than  prevail  in 
the  best  brands  of  safety  fuse  manufactured 
at  the  present  time. 

Separate  samples  of  fuse  of  the  same  type 
should  not  show  variations  greater  than  10 
per  cent  above,  or  10  per  cent  below,  the  av- 
erage rate  of  burning.  Variations  up  to  10  per 
cent  above  or  below  the  average  rate  of  burn- 
ing are  not  excessive,  and  are  only  such  as 
might  be  expected  in  any  commodity  manu- 
factured upon  a  commercial  scale,  with  the 
necessary  slight  variations  in  the  materials 
used,  and  in  the  other  conditions  of  manufac- 
ture. 

It  will  be  noted  that  some  of  the  variations 
found  in  the  above  table  can  probably  be  ac- 
counted for  by  the  fact  that  the  timing  tests 
on  this  fuse  were  made  at  different  periods  of 
the  year,  and  differences  of  temperature  in  the 
outside  air  as  well  as  differences  in  barometric 
conditions  could  bring  about  small  variations 
in  the  rate  of  burning. 

The  normal  rate  of  burning  of  several  types 
of  fuse  is  shown   in  the  following  tabulation: 

Rate  ot 

burning. 

Seconds 

Kind  of  fuse.  per  ft. 

Cotton    25.9 

Hemp    32.0 

Single  tape   30.0 

Double   tape    30.S 

Triple   tape    2S.0 

Yellow    finished,    double-countered    fuse....   31.6 
Black   finished,    double-countered    fuse'....   40.0 
White     finished,     double-countered,     gutta- 
percha fuse*   32.3 

White  finished,   double-countered  fuse*....  34.0 
White     finished,      taped,     double-countered 

fuse    (Brand    C) 25.0 

White     finished,     taped,     double-countered 

fuse    (Brand    A) 30.4 

White    finished,    double-countered,     gutta- 
percha fuse   30.0 

•European  manufacture. 

InAuence  of  Pressure. — A  considerable  vol- 
ume of  permanent  gases  is  produced  by  the 
burning  of  the  gunpowder  that  forms  the  core 
of  all  types  of  time  fuse.  It  is  evident  that 
if  a  considerable  length  of  fuse  lies  within  a 
shot  hole,  and  if  the  stemming  that  is  used 
around  it  is  so  impervious  as  to  prevent  the 
escape  of  the  gases  produced,  or  to  allow  their 
escape  only  with  extreme  difficulty,  then  the 
pressure  upon  the  fuse  will  increase  greatly. 
From  experiments  made  by  burning  fuse  in 
a  closed  vessel  it  has  been  found  that  1  meter 
of  fuse  produces  3,388  cubic  centimeters  of 
permanent  gas. 

The  first  experiments  made  to  determine  the 
effect  of  pressure  upon  fuse  were  carried  out 
within  a  cylindrical  vessel  8  ins.  in  diameter, 
within  which  any  desired  pressure  up  to  60 
lbs.  per  sq.  in.  could  be  produced.  This  cylin- 
der was  provided  with  a  removable  head,  by 
means  of  which  rolls  of  fuse  could  be  in- 
serted or  removed,  and  this  removable  head 
was  provided  with  gaskets  to  insure  the  cylin- 
der being  gas-tight.  The  arrangement  of  the 
cylinder  was  such  that  the  desired  pressures 
could  be  produced  when  the  cylinder  was  filled 
either  with  air  or  with  water,  so  that  the  in- 
fluence of  pressure  upon  the  rate  of  burning 
could  be  determined  either  when  the  fuse  was 
suspended  in  air  or  was  submerged  in  water. 
The  cylinder  was  provided  with  a  pressure 
gage  reading  up  to  20  atmospheres  (approxi- 
mately 300  lbs.  per  sq.  in.)  and  with  a  relief 
valve  by  which  the  pressure  within  the  cylin- 
der could  be  reducecl  at  any  time,  so  that  the 
excess  gases  produced  by  the  combustion  of 
the  fuse  couW  be  allowed  to  escape  and  the 
pressure  within  the  vessel  be  kept  constant 
during  the  experiment. 

Pieces  of  fuse  8  meters  in  length  were  taken, 
and  a  3X  blasting  cap  or  detonator  was  affixed 
to  one  end  of  each  piece  of  fuse.  At  the  other 
end  an  electric  igniting  device  was  attached,  so 
that  by  passing  an  electric  current  through  the 
wires  that  entered  the  cylinder  the  ignition  of 


the  fuse  could  be  brought  about.  When  the 
fuse  burned  through  to  the  detonator  the  re- 
sulting report  could  be  readily  heard,  and  the 
time  between  the  moment  the  electric  igniter 
was  fired  and  the  final  report  of  the  detonating 
cap  was  taken  by  a  stop  watch. 

The  first  experiment  made  was  with  triple- 
tape  fuse  that,  burning  under  normal  condi- 
tions, had  been  found  to  have  an  average  rate 
of  burning  of  28  seconds  per  foot.  The  rate 
of  burning  of  four  samples  of  this  fuse  at  an 
indicated  pressure  of  approximately  1.5  lbs. 
per  sq.  in.  was  shown  in  the  following  table : 

Rate  ot 

burning. 

Seconds 

No.  of  sample.  per  ft, 

1    10.7 

2    18.0 

3    19.3 

4 19. S 

Average    16.9 

Normal  rate   (under  atmospheric  pressure)  28.0 

Throughout  this  paper  pressures  noted  are 
gage  readings  and  represent  excess  over  atmos- 
pheric pressure. 

In  the  test  which  showed  the  most  rapid 
rate  of  burning  the  velocity  of  combustion 
through  the  fuse  was  found  to  be  increased 
IGl  per  cent  over  the  normal  rate  of  burning. 
Even  the  piece  of  fuse  burning  the  slowest 
shows  an  increased  rate  of  burning  43.6  per 
cent  over  that  of  normal  fuse. 

Three  samples  of  fuse  were  tested  at  ap- 
proximately 2  atmospheres  or  30  lbs.  per  sq. 
in.,  and  in  this  case  the  rate  of  burning  was 
somewhat  greater  than  the  average  of  the 
former  experiments,  as  will  be  noted  from 
the   following   tabulation : 

Rate  of 

burning. 

Seconds 

No,  of  sample.  per  ft. 

1 14.3 

2    15. .S 

3    16.2 

Average    15.3 

Normal  rate  (under  atmospheric  pressure)  2S.0 

Eight  samples  of  triple-tape  fuse  were  tested 
under  a  pressure  of  45  lbs.  per  square  inch, 
and  the  most  interesting  results  were  ob- 
tained. A  velocity  as  rapid  as  6  seconds  per 
foot  was  produced  in  one  case,  whereas  other 
experiments  gave  rates  of  burning  varying 
from  this  figure  to  14.1  seconds  per  foot.  The 
wide  variation  shown  in  this  experiment  is 
worthy  of  note.  From  the  variations  of  the 
pressure  gage  as  the  excess  of  gas  was-  al- 
lowed to  escape  it  was  seen,  particularly  in  the 
case  where  the  fuse  burned  more  rapidly,  that 
the  rate  of  burning  was  very  irregular,  and 
that  at  times  the  flame  "flashed"  through  the 
fuse  with  considerable  rapidity.  The  degree 
of  opening  of  the  relief  valve,  which  was  usu- 
ally found  sufficient  to  allow  the  excess  gases 
produced  by  the  combustion  of  the  gunpowder 
to  escape,  was  for  various  short  intervals  of 
time  entirely  too  small  to  allow  the  escape 
of  the  large  volumes  of  gas  which  seemed  to 
be  almost  instantaneously  generated.  This 
fact  strongly  suggests  that  some  form  of  in- 
stantaneous or  extremely  rapid  combustion  of 
fuse  was  taking  place. 

When  tested  under  a  pressure  of  60  lbs.  per 
square  inch  results  were  obtained  which  also 
show  wide  variations.  As  difficulties  were  met 
in  keeping  the  cylinder  light  at  pressure  higher 
than  these,  no  further  experiments  were  made. 

The  results  at  the  pressure  of  60  lbs.  per 
square  inch  are  shown  in  the  following  tabu- 
lation : 

Rate  of 

burning. 

Seconds 

No.  of  sample.  per  ft. 

1    7.2 

2    •. 10.3 

3    12.5 

Average    10.0 

Normal  rate   (under  atmospheric  pressure.  28.0 

Some  experiments  were  made  to  determine 
wdiat  pressure  would  be  produced  in  experi- 
ments similar  to  those_  just  mentioned  if  the 
relief  valve  were  kept  'closed  during  the  test, 
so  as  to  allow  the  pressure  exerted  by  the  gas 
to  increase.  A  3-meter  length  of  triple-tape 
fuse  was  used,  and  was  ignited  while  contained 
within  the  vessel  at  an  initial  pressure  of  45 
lbs.  per  square  inch.  The  pressure  varied 
from  45  lbs.  per  square  inch  at  the  beginning 
of  the  experiment  to  180  lbs.  per  square  inch 


at  the  end.  The  rise  in  pressure  was  at  first 
fairly  uniform,  and  75  seconds  were  required 
to  bring  about  the  initial  increase  of  1  atmos- 
phere. Eighty  seconds  after  igniting  the  fuse 
(and  10  seconds  before  the  explosion  of  the 
cap  showed  the  flame  to  have  traversed  its  en- 
tire length)  the  pressure  jumped  from  about 
60  lbs.  per  square  inch  to  165  lbs.  per  sqoare 
inch,  and  at  the  explosion  of  the  cap  the 
pressure  rose  to  180  lbs.  per  square  inch.  The 
rate  of  burning  for  the  entire  experiment  was 
9  seconds  per  foot,  but  manifestly  at  times  the 
fuse  flashed,  and  at  such  times  the  rate  of 
burning  was  much  more  rapid  than  the  av- 
erage rate  for  the  whole  experiment. 

Double-tape  fuse,  tested  in  the  pressure 
tank  in  the  manner  just  described,  gave  re- 
sults as  follows : 

No.  of  Rate  of  burning, 

test.  Initial  pressure.     Seconds  per  ft 

1 15  lbs.  per  sq.  in,  21.0 

2 15  lbs.  per  sq.  in.  21.2 

3 30  lbs.  per  sq.  in.  16.9 

4 30  lbs.  per  sq.  in.  16 . 8 

5 45  lbs,  per  sq.  in.  14.8 

6    10.2 

In  test  5  the  evolution  of  gas  was  very 
rapid  just  before  the  detonator  was  reached, 
showing  that  probably  a  portion  of  the  fuse 
"flashed."  A  result  similar  in  nature,  though 
somewhat  more  marked  in  effect,  was  noted 
in  test  6.  The  rapid  rate  of  burning  in  these 
last  two  experiments  shows  clearly  the  effect 
due  to  increased  pressure.  The  fuse  used  in 
the  above  experiments  had  a  normal  rate  of 
burning  of  31  seconds  per  foot. 

A  number  of  other  types  of  fuse  were  tested 
in  the  pressure  tank  under  conditions  similar 
to  those  already  mentioned.  In  all  of  these 
experiments  an  increase  in  the  rate  of  burn- 
ing was  noticed  with  increased  pressure.  The 
results  obtained  are  shown  in  the  following 
tabulation : 

Rate  of  burning. 
Kind  of  fuse,*  Pressure.  Seconds  per  ft. 

ri5  lbs.  per  sq.  in.  15.2 

Type  1 -^30  lbs.  per  sq.  in.  10.5 

[45  lbs.  per  sq.  in.  9.1 

Normal  rate  of  burning  25.6  seconds  per  ft. 

f  15  lbs.  per  sq.  in.  19.4 

Type  2 \  30  lbs.  per  sq.  in.  10.3 

[45  lbs.  per  sq.  in.  8.1 

Normal  rate  of  burning  31.6  seconds  per  ft. 

f  15  lbs.  per  sq.  in.  17.4 

Type  3 -^30  lbs.  per  sq.  in,  15,4 

[45  lbs,  per  sq.  in.  11.0 

Normal  rate  of  burning  25  seconds  per  ft. 

{15  lbs.  per  sq.  in.  24.3 

30  lbs.  per  sq.  In.  21.3 

45  lbs.  per  sq.  in.  19.0 

Normal  rate  of  burning  32.3  seconds  per  ft. 
f  15  lbs.  per  sq.  in,  24.4 

Type  5 .^30  lbs.  per  sq.  in.  20.5 

[45  lbs.  per  sq.  in.  18.4 

Normal  rate  of  burning  34  seconds  per  ft. 
I  15  lbs.  per  sq.  in.  30.3 

Tj-pe  6 .^30  lbs.  per  sq.  in.  26.8 

[45  lbs.  per  sq.  in.  25.2 

Normal  rate  of  burning  40  seconds  per  ft. 
*Kind  of  fuse  used  in  above  tests:  Type  1. 
Cotton  fuse.  Type  2.  Single-tape  fuse.  Type  3. 
White-finished,  taped,  double-countered  fuse 
Type  4.  White-finished,  <Jouble-count6red,  gutta- 
percha fuse.  Type  5.  White-finished,  double- 
countered  fuse.  Type  6.  Black-finished,  double- 
countered  fuse. 

In  several  of  the  above  tests  the  phenome- 
non of  "flashing"  was  noted,  particularly  at  the 
pressure  of  46  lbs.  per  square  inch.  From  the 
tests  made  it  is  clear  that  the  tendency  to 
"flash"  becomes  much  more  marked  at  the 
high  pressures,  and  at  pressures  higher  than 
45  lbs.  per  square  inch  would  probably  play 
a  very  prominent  part  in  the  rate  of  burning 
of  fuse. 

The  next  experiments  were  intended  to 
show  the  pressure  that  probably  is  produced 
when  fuse  is  burned  in  an  ordinary  drill  hole, 
tamped  in  the  usual  manner,  A  piece  of  iron 
pipe  4  ft,  long  was  used  as  the  shot  hole,  and 
tests  were  made  in  which  the  pipe  was  filled 
with  various  stemming  materials,  such  as  dried 
fire  clay,  wet  fire  clay,  and  plaster  of  Paris. 
Wide  variations  in  the  rate  of  burning  were 
noted,  and  were  found  to  depend  upon  the 
degree  of  resistance  that  was  offered  to  the 
escape  of  the  gases  produced  by  the  combus- 
tion of  the  fuse.  In  many  cases  the  channel 
left  by  the  burning  of  the  gunpowder  core  af- 
forded a  sufficient  exit  for  the  products  of 
combustion  of  the  fuse,  so  that  little  increase 
in  pressure  took  place,  and  only  a  slight  in- 
crease in  the  rate  of  burning  of  the 
fuse  was  brought  about,  whereas,  in  other  ex 
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riments  performed  under  similar  condi- 
t>ns  there  were  marked  changes  in  the  rate 
I  burning.  With  dried  fire  clay,  for  example, 
'e  rate  of  burning  of  triple-tape  fuse  was 
und  to  be  29.7  seconds  per  foot,  as  against 
normal  rate  of  31.G  seconds  per  ft.  Hence, 
ider  the  conditions,  the  dry  lire  clay  as  well 
the  fuse  itself  allowed  the  gases  to  escape 
'ith  sufficient  readiness  to  prevent  any  de- 
'ded  increase  in  pressure.  When  moist  fire 
ay  was  used  as  stemming  there  was  a  con- 
Jerable  increase  in  the  rate  of  burning  of 
e  fuse.  When  2  meters  of  fuse  were  placed 
ithin  a  tube,  as  before  described,  and  tamped 
ith  moist  fire  clay  (12  to  13  per  cent  niois- 
re)  the  rate  of  burning  of  triple-tape  fuse 
as  increased  from  29.4  seconds  per  ft.  to 
!.6  seconds  per  ft.,  or  o!).2  per  cent.  In  a 
'cond  test  made  under  identical  conditions 
'  still  greater  increase  in  the  rate  of  burning 
as  noted,  and  tamped  with  fire  clay  of  the 
me  type  as  before  burned  at  the  rate  of  17.1 
:cond  per  ft.  as  against  the  normal  rate  of 
irning  of  29.4  seconds  per  ft. 
In  experiments  made  to  determine  the  cf- 
rcts  of  diflferent  kinds  of  stemming,  moist 
■e  clay  produced  the  greatest  increase  in  the 
ite  of  burning,  the  results  varying  from  18 
•c.  per  ft.  to  21  sec.  per  ft.,  as  against  the 
Drmal  rate  of  burning  of  the  fuse  used  of  28 
;conds  per  ft.  Dried  sand,  moist  sand,  and 
ried  fire  clay,  when  used  as  stemming,  each 
reduced  an  increase  in  the  rate  of  burning 
f  fuse,  but  the  increased  rate  of  burning  with 
lese  materials  was  usually  not  greater  than 
)  to  30  per  cent,  whereas  with  moist  fire  clay, 
;  has  already  been  noted,  the  increase  was  in 
ne  case  as  great  as  59  per  cent.  When  a  cast 
f  plaster  of  Paris  was  used  in  a  similar  cx- 
criment  the  rate  of  burning  was  found  to  be 
reatly  increased,  a  sample  of  triple-tape  fuse 
urning  at  the  rate  of  6.4  seconds  per  ft.  as 
gainst  the  normal  rate  of  burning  for  the 
ame  piece  of  fuse  of  28.2  seconds  per  ft. 

The  rate  of  burning  of  several  types  of 
use,  encased  in  plaster  of  Paris,  is  given  in 
tie  following  table : 

Rate  of  burn- 
ing in  plaster 

of  paris 
Seconds  per  ft. 
6.40 
S.OO 


Sample.' 


Ordinary  rate 

of  burning. 
Seconds  per  ft. 

X   2S.2 

'}   25.6 

;^    31.6  5.7.5 

>   347  18.00 

•Kind  of  fuse  used  in  above  tests:  A,  triple- 
ape  fuse;  B.  vihite-finished,  taped,  double- 
•ountered  fuse  (brand  C);  C.  double-tape  fuse; 
^.  white-finished,  taped,  double-countered  fuse 
brand  A). 

It  is  of  course  evident  that  under  actual 
nining  conditions  fuse  would  not  be  subjected 
o  conditions  similar  to  those  produced  in 
hese  experiments  with  plaster  of  Paris.  The 
esults  are  of  value,  however,  in  showing  the 
,'reat  increase  in  the  rate  of  burning  of  fuse 
inder  confinement.  In  a  very  long  bore  hole, 
Pressures  could  be  produced — especially  if 
noist  fire  clay  or  similar  stemming  material 
.vere  iised — which  would  efifect  a  confinement 
jractically  as  great  as  in  the  experiments  just 
Tientioned. 

Several  tests  were  next  made  to  determine 
whether  fuse  could  be  made  to  '"flash"  under 
ordinary  conditions  of  temperature  and  pres- 
sure, solely  by  constricting  potne  points  in  its 
length.  Pieces  of  fuse  of  definite  length  were 
taken,  and  by  means  of  pliers  were  held 
tightly  at  a  number  of  points  in  such  a  way  as 
10  prevent  the  escape  of  gas  beyond  the  con- 
striction produced  by  the  jaws  of  the  pliers. 
In  these  experiments  a  somewhat  increased 
latc  of  burning  was  noted  25  seconds  per  ft., 
as  against  a  normal  rate  of  burning  of  28.8 
seconds  per  ft.,  but  in  no  case  didthe  fuse 
flash  entirely  through  or  even  for  a  consid- 
erable distance.  There  was  always  a  sharp 
report  caused  by  the  gases  suddenly  bursting 
through  the  side  of  the  fuse,  but  this  ap- 
peared to  be  simply  a  local  phenomenon.  The 
break  produced  in  the  fuse  provided  at  once 
an  exit  for  the  gases  sufficient  to  prevent  any 
further  increase  in  the  rate  of  burning.  When 
constrictions  were  placed  every  2  or  3  centi- 
meters along  a  piece  of  fuse  the  rate  of  bum- 
mg  was  not  increased  more  than  about  10 
per  cent. 

Fuse   with   a   dense   outer  covering  or   fuse 


that  has  been  subjected  to  considerable  pres- 
sure in  the  process  of  manufacture  usually 
shows  a  greater  tendency  to  "flash"  than  fuse 
of  other  types. 

hiHuence  of  Temperature. — When  tape  fuse 
is  heated  the  tar  or  asphalt  composition  used 
for  waterproofing  tends  to  become  fluid.  At 
ordinary  temperatures  the  viscosity  of  the 
wateqirooring  compound  is  such  that  there  is 
little  or  no  tendency  for  the  compound  to  be 
taken  up  by  capillarity  by  the  fibers  of  the 
jute  or  hemp  cords  surrounding  the  powder 
core.  But  as  the  temperature  rises  the  water- 
proofing compound  becomes  less  viscous,  and 
the  fibers  of  tlie  wrapping  about  the  powder 
core  soon  becomes  saturated.  When  consider- 
able waterproofing  compound  is  present,  as  in 
types  of  fuse  particularly  designed  for  imper- 
meability to  water,  the  fluid  waterproofing  ma- 
teria! extends  completely  to  the  i)owder  core 
and  tends,  partly  or  wholly,  to  agglomerate 
the  separate  .grains  of  powder  into  a  solid 
mass.  Even  wlicn  only  a  small  amount  of 
waterproofing  compound  has  thus  extended 
through  to  the  powder  train  there  appears  to 
be  a  decided  change  in  the  rate  of  burning  of 
the  fuse.  When  increasingly  large  amounts  of 
asphalt  composition  have  reached  the  powder 
core  tlic  change  in  the  rate  of  burning  be- 
comes still  more  marked,  and  wlien  tape  fuse 
has  remained  for  a  considerable  length  of  time 
at  an  elevatod  temperature  the  amount  of 
waterproofing  composition  that  reaches  the 
powder  train  will  often  be  so  great  as  to  com- 
pletely agglomerate  the  powder  and  entirely 
prevent  the  flame  froin  traversing  the  fuse. 

To  outline  roughly  the  change  in  the  rate 
of  burning  that  results  from  the  heating  of 
triple-tape  fuse,  two  lengths  were  taken  from 
a  single  roll  of  the  fuse.  One  of  these  lengths 
was  kept  at  a  temperature  of  140°  F.  for 
one  hour,  and  the  other  was  kept  at  a  tem- 
perature of  194°  F.  for  the  same  length  of 
time.  The  fuse  that  had  been  kept  at  a  tem- 
perature of  140°  F.  burned  at  the  rate  of  30 
seconds  per  foot,  and  the  length  that  had  been 
kept  at  a  temperature  of  194°  F.  burned  at 
the  rate  of  98  seconds  per  foot.  These  results 
show  that  exposure  to  this  temperature  for 
one  hour  causes  a  marked  retardation  in  the 
rate  of  burning  of  triple-tape  fuse,  the  time 
required  for  the  flame  to  traverse  a  given 
length  of  fuse  so  treated  being  more  than 
three  times  as  long  as  the  time  required  for 
the  flame  to  traverse  the  same  length  of  nor- 
mal fuse. 

Even  fuse  that  had  been  kept  at  140°  F. 
burned  at  a  rate  somewhat  slower  than  the 
normal.  Experiments  were  made  with  a  num- 
ber of  lenghts  of  triple-tape  fuse  which  had 
been  kept  at  a  carefully  regulated  temperature 
of  140°  F.  for  a  number  of  hours.  The  re- 
sults of  these  experiments  were  as  follows : 
Number  of  hours  Rate  of  burning, 

heated.  ,  Seconds  per  ft. 

1 29.3 

2 29.7 

3 30.0 

4 30.3 

S 31.0 

6 31.0 

7 31.0 

S 31.3 

9 31.0 

10 32.0 

Since  prolonged  heating,  even  at  a  temper- 
ature as  low  as  140°  F,  causes  a  retardation  in 
the  rate  of  burning  of  fuse,  it  is-  obvious  that 
in  blasting  operations  care  should  be  taken  not 
to  store  fuse  in  too  warm  a  place,  as  near 
boilers  or  steam  pipes.  Fuse  may  be  seriously 
damaged  by  being  kept  in  a  tin  box  exposed 
to  the  direct  rays  of  the  sun,  because  the  in- 
terior of  the  bo,x  may  reach  a  temperature 
many  degrees  higher  than  the  tetnperature  of 
the  surrounding  air.  A  black  metal  box  ex- 
posed to  the  rays  of  the  sun  in  an  open  quarry 
has  been  found  to  reach  a  temperature  high 
enough  to  modify  greatly  the  rate  of  burning 
of  lenghts  of  fuse  kept  therein. 

When  fuse  is  cooled  below  the  normal  tem- 
perature, as  when  used  out  of  doors  upon  a 
cold  day,  the  rate  of  burning  differs  from  the 
normal  rate.  A  series  of  tests  made  by  plac- 
ing lengths  of  fuse  out  of  doors  at  various 
temperatures  (equal  lengths  cut  from  the  same 
rolls  being  kept  at  normal  temperature)  en- 
abled the  effects  of  small  changes  of  tempera- 


ture below  the  normal  to  be  determined.  For 
example,  a  3-meter  length  of  triple-tape  fuse 
that  had  been  exposed  for  about  three  hours 
to  a  temperature  of  25°  F.  burned  at  the  rate 
of  25.7  seconds  per  foot,  whereas  a  similar 
length  cut  from  the  same  roll  of  fuse  and 
kept  at  the  laboratory  temperature  of  (54.5°  F. 
burned  at  the  rate  of  27  seconds  per  foot. 

It  will  be  noted  that  exposure  to  a  fairly 
low  temperature  for  a  short  time  tends  to  ac- 
celerate slightly  the  rate  of  burning  of  fuse, 
and  this  effect  is  no  doubt  the  result  of  the 
increased  firmness  of  the  tar  and  asphalt 
waterproofing,  which  tends  to  become  more 
rigid  at  low  temperatures.  When  fuse  is  ex- 
posed to  a  decidedly  low  temperature  for  a 
considerable  time  just  the  opposite  result  is 
reached,  because  the  tar  or  asphalt  becomes  so 
brittle  as  to  break  readily  under  even  the 
slight  pressure  produced  by  the  escaping  gases 
and  allows  the  gases  more  ready  access  to  the 
outside  air. 

The  following  table  shows  the  results  of  two 
experiments  made  with  lengths  of  triple-tape 
fuse  that  had  been  kept  at  a  temperature  of 
about  14°  F.  for  two  days  and  with  similar 
lengths  of  fuse  cut  from  the  same  roll  but 
kept  at  the  laboratory  temperature : 


-Rate    of    burning 


No.  of 

.sample. 

1 

2 


At  temperature  At  temperature 

of    1S°    C.  of    —10°    C- 

(64.5°   F.).  (14°    P.). 

Seconds  per  ft.  Seconds  per  ft. 

29.7  43.1 

2S.5  41.6 

It  is  evident  from  the  above  table  that  the 
increased  brittlencss  at  low  temperatures  of 
the  tar  or  asphalt  in  triple-tape  fuse  has 
marked  influence  in  determining  the  rate  of 
l)urning.  However,  this  matter  is  not  of  great 
importance,  since  in  nearly  all  mines  the  tem- 
perature at  the  working  face  is  constant 
throughout  the  year.  In  quarries,  however, 
fuse  probably  burns  much  more  slowly  during 
very  cold  weather,  and  the  amount  of  handling 
that  the  fuse  receives  while  it  is  cold  (and 
therefore  while  the  tar  is  brittle)  also  influ- 
ences its  rate  of  burning. 

Further  experiments  with  triple-tape  fuse  at 
high  temperatures  showed  that  the  rate  of 
burning  is  retarded  from  a  normal  rate  of  29.3 
seconds  per  foot  to  a  rate  of  70  seconds  per 
foot  by  heating  four  hours  at  176°  F.  Fuse 
heated  to  this  temperature  often  failed  to  burn 
completely  through,  and  in  several  of  the 
samples  tested  the  powder  grains  were  so 
agglomerated  by  saturation  with  the  fluid 
waterproofing  compound  as  to  prevent  entirely 
the  burning  of  the  powder  core. 

Triple-tape  fuse  that  had  been  heated  for 
five  hours  at  60°  F.  burned  at  rates  varying 
from  110.7  seconds  per  foot  to  125.3.  seconds 
per  foot,  or  over  four  times  the  normal  Jime 
of  burning.  Only  comparatively  short  lengths 
of  the  fuse  would  burn,  the  stoppages  due  to 
complete  agglomeration  of  the  powder  being 
very  frequent.  In  tests  of  types  of  fuse  con- 
taining little  or  no  tar  or  asphalt  (cotton  fuse, 
etc.)  it  was  found  that  temperatures  of  158° 
F.,  or  less,  had  little  or  no  influence  on  the 
rate  of  burning.  This  result  was  to  be  ex- 
pected, because,  as  already  noted,  it  is  the 
increased  fluidity  of  the  tar  or  asphalt  water- 
proofing of  triple-tape  and  similar  fuses  that 
brings  about  the  retardation  in  burning 
through  agglomeration  of  the  powder  grains. 
With  fuse  containing  considerable  amounts  of 
w'aterproofing  material,  wide  vari,ations  w'ere 
produced  by  heating  to  temperatures  of  212° 
F.  or  less. 

Table  I  shows  the  variations  in  several 
types  of  fuse  heated  at  different  temperatures 
for  one  hour. 

InAuetice  of  Moisture. — If  a  small  amount 
of  moisture  gains  access  to  the  powder  core 
of  fuse,  it  tends  to  retard  the  rate  of  burning 
of  the  fuse;  if  a  large  amount  of  moisture  gets 
within  the  powder  core,  it  will  probably  en- 
tirely prevent  burning.  If  moisture  has  gained 
access  to  fuse,  and  the  fuse  has  been  dried  in 
order  to  reduce  the  moisture  present  to  about 
the  normal  figure,  the  rate  of  burning  of  the 
fuse  is  generally  slower  than  was  the  original 
rate,  and  the  tendency  of  the  fuse  not  to  burn 
completely  through  is  pronounced. 

Experiments    with   pieces   of   fuse    that   had 
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T.A.BLE  I.— VARIATIONS  IN  SEVERAL  TYPES  OF  FUSE  HEATED  AT  DIFFERENT  TEMPER- 
ATURES FOR  ONE  HOUR. 
.At  normal  tempera- 
Name  of  ture. 

sample.*                                          64.5°   F.                    167°— 178°    F.              1S5°— 194°   F.  239°— 257°    F. 

Seconds  per  ft.           Seconds  per  ft.           Seconds  per  ft.  Seconds  per  ft. 

A 25                                     25                                    24  25 

B 31                                    28                                     29  148 

C 32                                    37                                     63  162 

D 34                                    41                                     58  205 

E 40                                    38                                     68  191 

F 30                                     31                                    32                ■  102 

G 31                                    31                                     63  t 

•Kind  of  fuse  used:     A,  cotton  fuse:  B.  single-tape     fuse:     C.     white-flnished,  double-countered, 

gutta-percha  fuse;   D,   white-Hnished.  double-countered    fuse;    E,    black-finished,  double-countered; 
F,    white   finished,    taped,    double-countered    fuse    (brand  A};   G,   double-tape  fuse 
tFailed  to  burn  through. 


been  subjected  to  mechanical  injury  (for  in- 
stance, a  cut  such  as  would  be  made  by  the 
fuse  striking  a  sharp  edge  of  the  tin  lining 
of  cases  for  e.\port  shipment),  e.xposed  to  a 
moist  atmosphere  for  10  days,  and  then  care- 
fully dried  at  about  r22°  F.,  showed  results 
decidedly  different  from  tliose  obtained  with 
pieces  of  the  same  fuse  which  had  not  been  so 
treated.  In  the  case  of  triple-tape  fuse  the 
rate  of  burning  varied  from  30  seconds  per 
foot  to  35  seconds  per  foot,  as  compared  with 
a  normal  rate  of  burning  for  the  same  fuse 
of  28  seconds  per  foot.  With  double-tape 
fuse  the  rate  of  burning  was  altered  from  31 
seconds  per  foot  to  about  40  seconds  per  foot, 
and  with  other  types  of  fuse  proportional 
variations  were  produced.  In  all  cases  it  was 
noted  that  the  effect  of  exposing  the  fuse  to 
moisture,  even  when  followed  by  careful  dry- 
ing, was  to  materially  retard  the  rate  of  burn- 
ing of  the  fuse.  In  no  case  was  an  acceler- 
ation noted,  and  whenever  the  fuse  was  ex- 
posed to  moisture  for  any  considerable  length 
of  time  without  being  carefully  dried  after- 
wards, there  was  an  entire  failure  of  the  fuse 
to  burn  completely  through. 

Because  the  waterproofing  of  fuse  is  quite 
as  effective  in  keeping  in  water  that  has  once 
gained  access  to  fuse,  as  in  keeping  out  ex- 
ternal water,  obviously  fuse  that  has  once  be- 
come wet  is  difficult  to  dry  thoroughly.  Hence, 
both  because  of  the  variations  that  are  pro- 
duced in  the  rate  of  burning  of  such  fuse  after 
becoming  moist  and  because  of  the  greatly  in- 
creased liability  of  misfires  through  such  fuse 
failing  to  burn  through  at  all,  fuse  that  has 
been  stored  in  a  very  damp  place  or  has  in 
any  manner  become  wet  should  clearly  not  be 
used  in  mining  operations. 

Types  of  fuse  differ  greatly  in  regard  to 
their  ability  to  withstand  exposure  to  moisture. 
''Cotton"  fuse  and  "hemp"  fuse  are  not  de- 
signed for  use  in  wet  ground,  and  accordingly 
these  types  of  fuse  show  little  resistance  to 
moisture.  Ability  to  withstand  water  varies  in 
accordance  with  the  nature  of  the  covering 
or  the  protection  that  is  given  to  the  "wrapped 
core."  Gutta-percha  fuse,  triple-tape  fuse,  and 
taped,  double-countered  fuse  show  the  highest 
resistance  to  water,  and  under  favorable  con- 
ditions any  of  these  types  of  fuse  will  stand 
immersion  for  a  number  of  hours. 

Influence  of  Mechanical  Injury. — When  the 
fuse  is  under  pressure  sufficient  to  prevent  the 
escape  of  the  products  of  coinbustion  of  the 
gunpowder,  the  rate  of  burning  is  greatly  in- 
creased. If  fuse  is  compressed  by  a  wedge  or 
by  tamping,  the  rate  of  burning  may  be  in- 
creased .500  per  cent. 

In  experiments  made  in  connection  with  the 
present  report,  pieces  of  fuse  2  meters  in 
length  were  forcibly  inserted,  with  consequent 
bending,  coiling  and  crushing,  into  a  pipe  2 
ms.  in  diameter.  The  normal  rate  of  burning 
of  this  fuse  was  28  seconds  per  foot,  but  the 
pieces  that  had  been  crushed  into  the  pipe 
burned  at  the  rate  of  24  seconds  per  foot. 

Some  tests  of  fuse  that  had  been  subjected 
to  such  pressure  as  is  produced  by  pounding, 
hammering,  etc.,  gave  interesting  results ;  sev- 
eral lengths  of  fuse  that  had  been  thus  treated 
showed  a  more  rapid  rate  of  burning  than 
was  noted  even  in  the  experiments  relating  to 
the-  influence  of  pressure.  However,  a  mod- 
erate amount  of  mechanical  injury,  such  as 
rolling  or  crushing,  provided  it  is  not  sufficient 
to  rupture  the  fabric  of  the  fuse,  usually  has 
a  slight  retarding  action  on  the  rate  of  burn- 
ing. 

.\  piece  of  fuse  that  had  been  pounded  with 


an  ordinary  hammer  showed  a  rate  of  burning 
of  4  seconds  per  foot.  The  normal  rate  of 
burning  of  this  fuse  was  25  seconds  per  foot. 
.-V  similar  piece,  which  had  been  struck  lighter 
blows  and  showed  no  abrasion  of  the  outer 
wrappings,  burned  at  the  normal  rate  for 
about  18  m.  and  then  "flashed."  The  rate  of 
burning  of  this  fuse  was  18  seconds  per  foot. 
.\  piece  of  fuse  that  had  been  compressed  by 
pounding  at  nine  points  along  its  length,  the 
spaces  compressed  being  2  m.  long  and  sep- 
arated by  1%  in.  intervals,  "flashed"  at  seven 
of  the  nine  compressed  areas,  and  showed  a 
rate  of  burning  21  seconds  per  foot.  The  nor- 
mal rate  of  burning  of  this  fuse  was  the  same 
as  that  used  m  the  former  experiment,  and 
the  change  in  the  rate  of  burning  from  25 
seconds  per  foot  to  21  seconds  per  foot  was 
due  to  the  "flashing"  at  the  compressed  areas. 

When  fuse  was  subjected  to  a  rather  rough 
pounding  with  a  hammer,  the  rate  of  burning 
was  very  rapid,  and  in  these  experiments  a 
rate  of  burning  of  8  seconds  per  foot  to  7 
seconds  per  foot  was  noted.  In  one  experi- 
ment in  which  a  piece  of  fuse  had  been 
pounded  until  it  was  decidedly  flattened  the 
remarkable  rate  of  burning  of  1  second  per 
foot  was  observed.  .\s  such  fuse  can  be  con- 
sidered to  be  practically  "instantaneous,"  the 
use  of  fuse  that  has  been  injured  by  falling 
rocks,  blasts,  etc..  is  consequently  dangerous. 
The  length  of  fuse  customarily  used  in  light- 
ing "adobe"  shots  is  about  3  ft.,  and  if  this 
length  of  fuse  were  to  burn  in  3  or  4  seconds 
instead  of  in  its  normal  time  of  about  90  sec- 
onds there  would  evidently  be  great  possibility 
oi  accident.  The  falling  of  rock  or  similar 
causes  would  clearly  not  subject  fuse  to  such 
a  strain  or  pressure  as  was  used  in  th'e  above 
experiment,  but  those  portions  of  the  fuse 
which  might  be  subjected  to  the  direct  blow 
of  a  falling  rock  or  other  siiriilar  source  of 
pressure  would  burn  with  a  rapidity  compar- 
able to  that  noted  in  the  experiment  just  men- 
tioned. When  a  number  of  adobe  shots  are 
to  be  lighted  at  one  time,  diflicnlty  in  the 
lighting  of  one  or  two  of  the  pieces  of  fuse, 
frequently  sufficient  to  cause  a  delay  of  15  or 
20  seconds,  may  manifestly  become  the  cause 
of  accident. 

When  fuse  is  sharply  bent,  as  by  drawing 
it  around  a  rod,  or  when  portions  of  fuse  are 
injured  by  cutting,  as  by  slashing  with  a  knife, 
the  rate  of  burning  is  only  slightly  affected. 
\  piece  of  fuse  1  meter  in  length  was  drawn 
back  and  forth  several  times  over  a  piece  of 
pipe  about  0.75  in.  in  diameter  and  the  time 
of  burning  was  found  to  be  normal.  Even 
when  a  similar  experiment  was  tried  with  a 
smaller  pipe  the  result  was  similar,  and  no 
decided  variation  from  normal  was  noted. 

The  action  of  oil  upon  fuse  is  a  factor  that 
deserves  consideration.  E.xperiments  made 
with  various  kinds  of  oil  and  grease  showed 
that  not  only  the  lighter  grades  of  fuse  but 
also  the  waterproofed  types  were  readily  pene- 
trade  by  oily  substances,  and  fuse  that  had 
Iieen  in  contact  with  oil  or  grease  for  a  con- 
siderable length  of  time  would  often  fail  to 
burn  completely  through.  The  lighter  lubri- 
cating oils  brought  about  deleterious  results 
more  readily  than  the  heavier  oils. 

Practical  Conclusions. — Under  ordinary  con- 
ditions nearly  all  types  of  fuse  show  great  uni- 
formity in  their  rate  of  burning.  Practically 
all  types  of  fuse  examined  had  a  total  varia- 
tion in  their  rate  of  burning  under  normal 
conditions  of  less  than  20  per  cent  and  all 
would  have  been  passed  under  the  allowance 
of  "no  variation  greater  than  10  per  cent  above 


or  10  per  cent  below  the  average  rate  of  bii 
ing." 

Under  the  influence  of  pressure  practic 
all  types  of  fuse  are  subject  to  wide  varia 
in  their  rate  of  burning.  Such  pressure  as  n 
readily  be  produced  by  the  confineraentjif 
the  gases  evolved  by  the  burning  fuse  il|f 
is  sufficient  to  increase  the  normal  rate  if 
burning  from  28.2  seconds  per  foot  to  4 
seconds  per  foot.  Thus,  even  confineinent  11 
cause  fuse  to  burn  from  three  to  four  tik 
as  rapidly  as  its  normal  rate.  In  e.xperimis 
made  with  fuse  confined  by  stemming  df 
various  kinds  wide  variations  in  the  rate)£ 
burning  were  noted,  and  whenever  lengthsif 
fuse  are  confined  by  stemming  or  other  nr- 
rials  impervious  to  gas,  a  sufficient  lengtbf 
the  fuse  should  be  used  to  allow  for  thei- 
creased  rate  of  burning  due  to  the  presse 
produced  by  the  evolved  gases. 

High  temperature  causes  a  marked  retail- 
tion  in  the  rate  of  burning  of  fuse,  .il 
storage  for  even  a  short  period  of  time  nr 
boilers,  or  wherever  the  temperature  maye 
high,  is  sufficient  either  to  cause  "misfires,"r 
to  retard  the  rate  of  burning  of  the  fuse> 
much  as  to  greatly  increase  the  liability) 
"holdbacks,"  delayed  shots,  etc.  It  is  probje 
that  many  of  the  difficulties  that  are  sometiu 
encountered  in  regard  to  fuse  burning  > 
slowly  and  causing  delayed  shots  are  due.i 
part  at  least,  to  such  fuse  having  been  kt 
m  too  warm  a  place.  Fuse  that  is  not  intenil 
for  use  in  wet  places  (cotton  fuse,  etc.),  d> 
not  suffer  marked  change  in  its  normal  ratef 
burning  by  reason  of  the  effect  of  high  t(- 
peratures,  whereas  the  more  completely  wat- 
praofed  types  of  fuse  show  increasingly  gr; 
effects  from  heat.  Even  exposure  to  compa 
tively  low  temperatures  for  considera; 
lengths  of  time  causes  marked  retardation  1 
the  rate  of  burning  of  such  fuse,  and  e.xpos; 
to  a  fairly  high  temperature  for  even  a  sht 
length  of  time  may  cause  certain  types  of  f  r 
to  burn  from  three  to  five  times  as  slowly- 
their  usual  rate.  To  insure  the  best  resu. 
fuse  should  always  be  protected  from  e.x,tren 
of  temperature. 

As  a  final  summary  it  may  be  stated  t: 
ordinary  fuse  may  under  some  conditions  bir 
as  fast  as  1  second  per  foot,  and  under  otJ- 
conditions  it  may  burn  as  slowly  as  227  s 
onds  per  foot.  The  former  rate  is  more  tl- 
200  times  as  fast  as  the  latter,  and  each 
widely  removed  from  the  normal  rate  '■ 
burning  of  similar  brands  of  fuse.  Hence.  ■ 
condition  and  past  history  of  any  roll  of  fi 
is  an  important  matter,  and  in  mining  a 
blasting  operations  the  safety  of  the  mil 
demands  that  only  fuse  that  has  been  carefu 
stored  and  kept  from  unfavorable  conditif 
shall  be  used. 


U.   S.   Civil    Service    Examinations,—! 

Civil  Service  Commission  announces  compe 
five  examinations  to  be  held  in  the  Spring 
1912.  among  which  are  the  following  of  i 
terest  to  engineers :  March  13,  1912,  Aid,  Co; 
and  Geodetic  Survey ;  civil  engineer,  Phil 
pine  service ;  civil  engineer  student ;  draf 
men,  topographic ;  junior  engineer.  Engine 
Department  at  Large;  junior  engineer  (tr 
chanical  and  also  mining).  Bureau  of  Min 
-\pril  10,  1912.  civil  engineer,  Departmer 
service:  civil  engineer  and  draftsman;  coi 
puter.  Coast  and  Geodetic  Survey;  draftsmi 
mechanical  and  topographic.  Isthmian  Car 
Service;  engineer,  Indian  Service;  junior  e 
gineer,  mechanical  or  electrical.  Engineer  E 
partment  at  Large;  junior  engineer  (civi 
Engineer  Department  at  Large;  surveyi 
Philippine  Service.  Full  information  may 
obtained  by  addressing  the  U.  S.  Civil  Servi 
Commission  at  Washington,  D.  C. 


Cost    of   Dallas-Oak    Cliff   Viaduct.— T 

cost  of  the  Dallas-Oak  Cliff  viaduct,  a  co 
Crete  structure  4,778  ft.  long,  between  abi 
nients  with  a  44  ft.  roadway,  as  represented  ' 
the  county  books,  is  $654,867.0.3.  This  i 
eludes  right  of  way,  consulting  engineer's  fet 
engineering,  legal  expenses,  contracts  ai 
extras.  The  cost  per  sq.  ft.  of  roadwav 
therefore  $3.11. 


j:bruary  14,  1912. 
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:ecifications  for  and  Cost  of  Replacing 
vVood  Floors  with  Reinforced  Con- 
crete, for  Highway  Bridges. 

jitributed  bv  Leroy  C.  Smith,  Engineer,  Mich- 
I         igan  State  Highway  Department. 

.'he  Michigan  State  law  provides  that :    "All 

iJges  shall  have  a  clear  headway  of  at  least 

I  ft.  and  shall  be  capable  cf  carrying  a  10-ton 

iving  load."     In  another  place  it   provides: 

-icre  shall  be  no  bridge,  culvert  or  artificial 

dway  of  any  kind  constructed  in  any  public 

hways  of  this  State  over  any  water  course 

reof  having  a  roadway  of  less  than   16  ft. 

width,  and  the  same  shall  be  built  of  suflfi- 

:  It  strength  to  carry  safely  a   10-ton   load." 

'hese  two   sections   provide   practically   the 

ne  thing,  except  that  in  the  last  section  the 

,  rd  "moving"  is  omitted,  which  is,  of  course, 

I  al  to  the  design   of   a  bridge  greater  than 

I  ft.   span. 

"he  law,  as  seen  above,  provides  for  a  10- 

moving   load,   and   the     traction     engines 

rich  are  sold   in   this   State   and   used   here 

,  y  in  weight  from  9  to   18  tons,  the  larger 

cent  being  heavier  than  10  tons,  when  al- 

■ance  is  made  for  coal,  water  and  engineer. 

I  can    readily    be    seen    that    for    township. 

nty  and  village  officers  properly  to  protect 

niselvcs  against  damage    suit,     they     must 

Id  bridges  which  will  safely  carry  a  10-ton 

:tion  engine,  at  least,  and  it  does  not  take 

ch  forethought  to  see  that  with  the  heavier 

;ines,   which   are  being  made,   the   required 

rying  capacity  of  bridges  will  be  increased 

1-5  tons.     The  up-to-date    bridge    engineer 

:  igns  all  bridges  to  carry  at  least  a   lo-ton 

ction  engine  or  road   roller. 

'hp    Michigan    State    Highway    Department 

:led  for  reports  from  the  township  highway 

;  nmissioners  and  county  drain   commission- 

:    to  give  the  amounts  expended  on  bridges 

I    the  year  cf  1909.     Ninety-seven  per  cent 

the  highway  commissioners  reported  an  ex- 

liditiire  of  $613,191.94;  29  of  the  63  county 

lin  commissioners  reported   an  expenditure 

$52,206.78,  making  a  total  amount  reported 

S6Co,398.72,  and  estimating  those  who  failed 

1  refused  to  report  in  the  same   proportion, 

■    have  a  total   expenditure   of   $7.")0,flOO   for 

I  dges  and  culverts.     Nearly  $250,000  of  this 

IS  spent   for  wood   and   metal   culverts   and 

:irt  span   steel   bridges    with     wood     floors, 

^ich   will   have   to   be    repaired    within     five 

Mrs  at  the  outside  and  more  than  likely  will 

i.'e  to  be  totally  replaced  in  15  years. 

On  account  of   the  increased  cost    of    oak 

I  nking.  more  or  heavier  traffic,  shaky  condi- 

'n  of  old  floors,  the  question  of  devising  a 

rmanent,  comparatively  inexpensive  country 

)dge  floor    has     become     important.     Many 

rly  good  long  span  steel  and  wrought  iron 

';hway  bridges   are   going  to   pieces  on  ac- 

<int  of  no   attention   in    regard   to   pointing 

indations  and  to  securing  rigid  floors. 

iTownship,  village,  and  county  officials  have 

|.orted    to    their   old    "consulting   engineer," 

y.^  bridge  agent.     They  have  been  told  that 

■•ir  bridges  are  not  heavy   enough   to  carry 

^icrete    floors    (meaning    steel    jack    arches 

jd  7  or  8  in.  plain  concrete  floors).     It  falls 

the  engineer  in  general  practice  to  investi- 

■te  these  old  trusses  and  recommend,  if  pos- 

]ile,  a  form  of  floor  which  will  be  adaptable. 

,it  of  ten  or  twelve  bridges  which  have  been 

;festigated  with  an  eye  to  putting  on  a  thin 

inforced   concrete    floor,    only    four   or    five 

ive  shown  sufficient  strength   of  member  to 

rry  safely  such   floor. 

jIn  examining  an  old  bridge,  the  following 
ints  should  he  taken  into  consideration:  (1) 
ability  of  foundations  and  piers:  (2)  rust- 
?  or  damaged  members;  (3)  pin  packing 
d  floor  beam  connections,  and  (4)  size  of 
[    members. 

In  nearly  every  case,  it  is  found  that  stone 
•utments  and  piers  need  repointing  at  least, 
d  in  many  cases  old  lime  mortar  is  washed 
f  entirely.    Facing  walls  must  be  built  where 


old  stone  walls  are  in  very  li:icl  repair.  Only 
the  best  Portland  cement  mortar  should  be 
used  in  repointing. 

The  writer  has  observed,  by  use  of  transit, 
center  piers  made  of  two  4-ft.  steel  tubes  filled 
with  concrete  sway  2  or  2%  ins.  when  a  light 
wagon  crossed  the  bridge.  Such  conditions 
are  caused  by  poor  footings,  oftentimes  con- 
taining no  piling  and  light  bracing  poorly 
tightened  up.  The  piers  can  be  stiffened  tip  by 
tightening  bracing  and,  where  needed,  building 
concrete  footings,  ramming  the  concrete  under 
the  tubes  if  the  water  can  be  lowered  suffi- 
ciently. 

Steel  tubes  have  come  into  disrepute  on  ac- 
count of  faulty  workmanship  and  dodging 
of  specifications  by  contractors  rather  than  on 
account  of  poor  design.  For  highway  work, 
tubes  of  large  enough  size  set  on  piling  under 
water  and  filled  with  good  concrete  arc  serv- 
iceable. 

Oftervtimes.  old  wood  floors  and  dirt  have 
held  the  water  on  the  bases  of  main  members 
until  they  are  rendered  unsafe  for  any  kind 
of  use.  Many  times  members  are  found  which 
have  been  bent  or  contorted  by  ice  jams  and 
straightened,  making  them  unfit  for  carrying 
load.  In  case  of  a  pair  of  eye  bars  in  the 
lower  chord,  one  may  be  bent  or  twisted  until 
it  carries  the  whole  load.  In  such  case,  mem- 
bers must  be  replaced.  The  packing  of  pins 
should  be  noted  and  checked  up  to  see  if  the 
least  movement  is  obtained  and  if  pins  are 
large  enough. 

Floor  beam  connections  are  at  once  the 
most  important  and  the  poorest  detail  in  high- 
way bridge  construction;  U-stirrup  hangers 
are  used  largely  and,  even  when  properly  de- 
signed for  size,  are  shaky  and  dependent  upon 
threads  for  holding.  These  connections  are 
subject  to  more  rust  than  any  other  joints. 
Eye  plates,  firmly  riveted  to  the  floor  beams, 
are  the  only  sane  connections. 

In  no  case  have  I  found  an  old  bridge  which 
had  a  floor  system  which  would  figure  out 
to  carry  safely  a  lii-ton  moving  load  with  a 
factor  of  safety  of  four.  Floor  beams  are 
sometimes  not  heavy  enough  to  carry  without 
reinforcing  with  new  heavy  cover  plate  or 
bottom  flange. 

Usually,  wooden  stringers  are  found  and,  in 
case  where  steel  stringers  are  in,  they  are  sel- 
dom more  than  5  or  6-in.  I-beams  on  a  12% 
or  13-ft.  span.  In  every  case  where  1  have 
recommended  a  concrete  floor,  it  has  been 
necessary  to  put  in  new  steel  stringers.  All 
truss  members  must  be  measured  up  and 
checked,  making  allowance  for  loss  in  cross- 
section,  due  to  rust. 

There  are  some  good  well  preserved 
wrought  iron  bridges  in  this  State,  both  Pratt 
truss  and  Whipple  double  intersection  types. 
These  bridges  figure  out  for  carrying  capacity 
better  than  some  of  the  more  modern  steel 
bridges,  which  are  being  "dickered  for"  by 
local  authorities  today. 

The  following  plan  has  been  followed  for 
assumed  load  specifications  and  -computing 
stress  in  truss:  (1)  Concentrated  wheel  load 
of  5  tons  on  an  area  12x28  ins.  on  floor  slab. 
(2)  Concentrated  wheel  load  plus  weight  of 
slab  on  two  stringers  spaced  not  more  than 
28  ins.  apart.  f3)  Distributed  10-ton  load  plus 
dead  floor  load  on  floor  beams.  (4)  Ten-ton 
concentrated  load  tried  on  each  panel  joint 
plus  dead  load  of  whole  bridge  for  the  trusses. 

In  no  case  have  concrete  floors  been  recom- 
mended where  the  stress  in  the  steel  would  be 
above  17,000  lbs.,  and  in  wrought  iron  above 
13.000  lbs.  per  sq.  in. 

GENER.NL  SPECIFICATIONS. 
Steel.— Steel  stringers  shall  be  spaced  not  more 
than  2S  Ins.  nor  less  than  24  ins.  centers.  For 
panel  lengths,  from  12%  ft.  to  14  ft.,  and  width 
of  roadway  IC  to  IS  ft.,  S-in.  IS-lb.  I-beama 
shall  be  used  for  three  center  stringers.  On  each 
side  of  these,  two  7-in.  15-11).  I-beams,  and  in 
place  of  side  channels  6-ln.  12Vi-lb.  I-beams 
shall  be  used  at  each  edge.     All  stringers  shall 


be  long  enough  to  reach  two  panel  lengths,  and 
be  laid  so  as  to  break  Joints.  Stringers  shall  be 
bolted  to  tloor  beams  securely  with  %-ln.  bolts 
at  each  Intersection.  Stringers  shall  be  connect- 
ed at  ends  with  two  %-in.  flsh  plates  ]4  Ins 
long  and  wide  enough  to  ttt  siuigly  between 
llanges.  Fish  plates  shall  be  bolted  with  eight 
Vi-ln.  bolts  In  each  plate.  Not  more  than  Vi  In.. 
not  less  than  ^s  In.  shall  be  allowed  between 
ends  of  stringers.  All  abutment  and  pier  ends  of 
stringers  shall  be  bedded  In  Portland  cement 
mortar  mixed  1:3  All  floor  beams,  sway  bracing 
stringers  and  connections  shall  be  coiited  with 
two  coats  of  linseed  oil  paint.  Tops  of  stringers 
must  not  be  painted. 

Forms. — Foi-ms  shall  be  placed  between  string- 
ers close  up  under  top  flange.  Tar  or  building 
paper  must  be  used  on  forms  to  make  them 
tight.  Curb  forms  shall  be  securely  fastened  in 
place  before  any  concrete  is  placed. 

Reinforcing. — Expanded  metal.  No.  40,  3-in.  U 
S.  or  Kahn  rib  metal  No.  3,  or  wire  reinforce- 
ment having  the  same  area  of  cross-section  per 
foot  width,  shall  be  used.  Reinforcing  shall  be 
laid  with  main  members,  running  at  right  angles 
to  stringers.  Ends  of  reinforcing  shall  be  bent 
up  :i  ins.  into  curb.  Strips  shall  be  securely 
wired  or  clipped  together,  fteinforcing  shall  rest 
on  top  flanges  of  stringers  and  be  not  more  than 
14  In.  nor  less  than  Vi  in-  from  forms. 

Concrete. — Gravel  shall  be  from  40  to  60  per 
cent  pebbles  by  weight,  no  stones  larger  than  1 
in.  .-Vn  approved  brand  of  Portland  cement  shall 
be  used.  Concrete  shall  be  mixed  in  the  pro- 
portion of  one  part  cement  to  three  parts  gravel, 
wet  mix.  A  batch  mixer  or  very  careful  hand 
mixing  shall  be  used.  Concrete  shall  be  spread 
uniformly  3\i  ins.  thick  over  tops  of  stringers 
On  account  of  stringers  being  of  different  depths, 
finished  r3adway  will  be  crowned  2  ins.  Con- 
crete must  not  be  trowelled,  but  smoothed  off 
with  a  template.  Curbs  must  be  poured  at  same 
time  as  roadway. 

Expansion  Joints.— On  top  of  every  other  floor 
beam  an  expansion  joint  shall  be  placed.  This 
joint  shall  consist  of  two  thicknesses  of  heavy 
tar  paper.  Work  shall  not  stop  In  laying  the 
floor  at  any  place  except  at  an  expansion  joint 
Surface  shall  be  covered  with  sand  or  sawdust 
and  be  kept  wet  during  first  five  days  of  drying. 
Forms  shall  not  be  removed  in  less  than  three 
weeks  No  traffic  shall  be  allowed  on  floor  until 
four  weeks  after  completion  of  concrete  work. 

Tar  Top. — A  skin   coat  of  bituminous  binder, 
mixed   with   sand,   shall   be  spread   on   tlie   con- 
crete surface  not  to  exceed  >4  in.  in  thickness.  ~ 
COST. 

A  bridge  floor  was  replaced  at  Montrose. 
Michigan,  following  the  above  plan.  The  span 
was  150  ft.  and  the  width  of  roadway  was  16 
ft.  Except  for  superintendence,  which  is  not 
included,  the  ftemized  cost  is  as  follows: 


Items. 


New  S-in.  steel  stringers..? 

Removing  old   flcor 

Punching  and  erecting  new 

steel    

Lumber  for  concrete  forms 

Labor  placing  forms 

Cement  on  the  job 

Gravel  on  the  job,   V4  mile 

haul   

Mixing  and  laying  concrete 
2,400     sq.       ft,       expanded 

metal    


5& 


o 

p. 

i    595.00 
15.00 

$0.-248 
0.007 

$3.97 
0.10 

60.00 
65.13 
10.00 
90.00 

0.021) 
0.02S 
0.004 
0.037 

0.40 
0.43 
0.07 
0.60 

18.00 
70.00 

0.008 
0.028 

0.12 
0.47 

112.90 

0.047 

0,75 

Totals 


.$1,036.03     $0,432     $6.9] 


The  itemized  cost  of  the  30  cu.  yds.  of  con- 
crete required  was  as  follows  • 

Per 

Item.  cu.  yd- 

Form  lumber   $2.19 

Labor  on  forms 34 

Cement,  1:3  mix 3,03 

Gravel 60 

Mixing  and  laying 2.36 

Total  $8.52 
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New  oak  floor  would  cost  $.50  per  M  ft.  B. 
M..,  including  laying,  or  for  a  wood  floor  3 
ins.  thick,  the  cost  would  have  been  15  cts. 
per  sq.  ft.,  or  $360.  To  this  must  be  added  the 
steel  stringers  needed  in  either  floor,  which 
makes  $360  plus  $.59.5.  or  $955.  The  difference 
in  cost  of  the  two  floors  would  only  be  $80, 
without  any  consideration  of  the  most  impor- 
tant item,  namely :  How  long  will  each  floor 
last?  The  concrete  floor  will  continue  to  grow 
stronger  with  age  and  on  the  other  hand,  the 
wooden  floor  would  need  repairs  in  five  years. 
The  concrete  tends  to  stiffen  the  whole  bridge 
and  distribute  the  concentrated  loads  over  a 
larger  area,  and  the  wood  floor  is  at  best  a 
springy,  shaky,  roughriding  and  e.xpensive 
proposition.  An  ordinary  plank  bridge  floor 
weighs  about  .30  lbs.  per  sq.  ft.,  while  the  con- 
crete weighs  60  lbs.  per  sq.  ft.,  both  weights 
including  steel  stringers. 

When  a  new  bridge  floor  for  an  old  steel 
or  wrought  iron  bridge  is  needed,  a  competent 
bridge  engineer  should  inspect  the  trusses  and 
abutments  and  determine  whether  or  not  the 
bridge  is  sufficiently  strong  to  carry  a  concrete 
floor.  If  the  bridge  is  worth  it  or  can  be  re- 
inforced to  make  it  sutficient  to  carry  a  rein- 
forced concrete  floor,  it  is  by  far  the  better 
floor  to  construct. 


Results  of  4- Year  Service  Test  on  the 
Experimental   Wood   Block   Pave- 
ment  at   Minneapolis,   Minn. 

In  1906  the  U.  S.  Forest  Service  in  co-oper- 
ation with  the  city  of  Minneapolis,  Minn.,  laid 
an  experimental  wood  pavement  on  Nicollet 
Aye.,  in  Minneapolis,  for  the  purpose  of  ob- 
taining a  service  test  of  various  species  of 
wood  blocks.  The  variables  in  this  e.xperi- 
ment,  by  means  of  which  it  was  desired  to 
pain  information  upon  the  points  respectively 
involved,  were:  (1)  Species  of  wood;  (2) 
heartwood  and  sapwood ;  (3)  length  of  blocks; 
(4)  angle  of  courses.  A  description  of  this 
experimental  pavement,  together  with  some 
observations  on  its  condition,  were  given  in 
our  issue  of  April  19,  1911.  .^n  official  prog- 
ress report  on  this  work  has  been  issued  re- 
cently by  the  U.  S.  Forest  Service.  This  re- 
port was  prepared  by  Mr.  Francis  M.  Bond,  of 
the  U.  S.  Forest  Service,  and  in  it  he  gives 
the  results  of  the  tests,  after  the  pavement  had 
been  subjected  to  heavy  traffic  for  four  years. 
The  following  matter  has  been  abstracted 
from  Mr.  Bond's  report. 

SPECIES    OF   WOOD   .\ND   CONSTRUCTION   OF   EXPERI- 
MENTAL  P.WEMENT. 

The  woods  used  in  the  experiment  were 
longleaf  pine,  Norway  pine,  tamarack,  Douglas 
hr,  western  larch,  white  birch  and  hemlock. 
The  longleaf  pine  was  included  in  order  to 
provide  a  standard  of  comparison  by  which  the 
behavior  of  the  other  woods  could  be  judged. 
It  was  the  purpose  to  lay  equal  amounts,  ap- 
proximately 15,000  ft.  B.  M.  of  each  wood,  or 
allowing  for  ordinary  waste  in  manufacture, 
about  65  lin.  ft.  of  pavement  in  a  street  50  ft. 
wide.  In  the  case  of  some  of  the  woods,  how- 
ever, the  full  area  allotted  to  them  was  not 
laid,  the  shortage  being  made  up  by  other 
woods. 

The  character  of  the  blocks  of  the  different 
woods  used  was  as  follows :  Approximately 
ill  heart:  Longleaf  pine,  Douglas  fir,  and 
western  larch.  Mixed  heart  and  sap:  Nor- 
way pine  and  tamarack.  Heartwood  and  sap- 
A/ood  indistinguishable:  White  birch  and  hem- 
ock.  It  was  considered  unnecessary  to  make 
separate  classes  for  this  condition  within  the 
separate  species,  since  any  difference  in  resist- 
mce  between  heartwood  and  sapwood  would 
become  manifest  in  an  uneven  wearing  of  the 
blocks,  rather  than  in  a  greater  total  wear. 
Fherefore  this  variable  would  not  obscure  the 
■esults  affecting  the  separate  species. 

The  length  of  the  blocks  in  the  different 
species  was  as  follows: 

Inches. 

Liongleai    pine,    variable 6  to  10 

Vorway  pine,   variable 6  to  10 

ramarack,    variable 6  to  10 

DouiTlas  fir.  variable 6  to  10 

-lemlock    6 

A'estern    larch,    one-half 4 


Western  larch,  one-half 6  and  S 

White  birch,  one-half 4 

White  birch,  one-half 6  and  S 

The  width  and  also  the  depth  of  all  the 
blocks  was  -i  ins.  The  larch,  birch,  and  hem- 
lock were  air-seasoned  for  several  months  be- 
fore being  used.  Exact  records  of  the  time 
of  seasoning  of  the  other  woods  were  not 
obtainable,  but  none  of  them  were  entirely 
green  when  used.  Of  the  Douglas  fir,  a  por- 
tion was  from  very  rapidly  grown  stock,  and 
it  was  feared  that  it  would  be  so  weak  that  it 
would  not  fairly  represent  the  average  of  this 
timber.  Therefore  further  separation  on  the 
basis  of  this  factor  was  made  for  this  wood, 
and  the  narrow-ringed  and  wide-ringed  blocks 
were  laid  in  separate  portions  of  the  pave- 
ment. 

Nicollet  Ave.,  on  which  this  pavement  is 
laid,  is  50  ft.  wide.  There  is  practically  no 
gradient.  The  street  was  so  prepared  as  to 
give  to  the  pavement  a  crown  of  8  ins.  The 
foundation  was  made  of  Portland  cement  con- 
crete, composed  of  Portland  cement,  1  part; 
sand,  3  parts;  crushed  limestone,  7  parts;  and 
was  5  ins.  in  thickness.  Over  this  as  soon  as 
it  was  sufficiently  set  was  spread  a  1-in. 
cushion  of  sand.  The  surface  of  the  sand  was 
carefully  trued  to  grade,  and  upon  this  founda- 
tion the  blocks  were  laid. 

The  area  of  the  avenue  between  Washington- 
St.  and  Second  St.  was  reserved  for  the  sev- 
eral species  to  be  compared,  and  these  were 
laid  all  at  the  same  angle,  67V2°  with  the 
curb.  North  of  Second  St.  one  wood,  Norway 
pine  only,  was  laid,  and  on  this  area  different 
angles  were  used  for  the  courses,  one  portion 
being  laid  at  90°  to  the  curb,  another  at  45°, 
and  a  third  at  671/2°. 

The  body  of  the  pavement  was  laid  with 
close  joints,  the  pavement  being  driven  mod- 
erately after  every  dozen  or  so  courses.  At 
each  curb  was  left  a  1-in.  expansion  joint,  be- 
tween which  and  the  body  of  the  pavement 
was  one  longitudinal  course  of  blocks.  As 
soon  as  the  pavement  was  laid  it  w^as  thor- 
oughly rolled  with  a  steam  roller.  The  ex- 
pansion joints,  which  had  been  left  open  until 
the  pavement  should  be  rolled  and  thoroughly 
settled,  were  then  filled  with  sand  nearly  to 
the  top.  The  body  joints  and  the  top  of  the 
expansion  joints  were  filled  with  pitch,  heated 
to  about  300'  F.,  which  was  thoroughly 
broomed  in  with  steel  brooms.  A  light  top 
dressing  of  sharp  sand  completed  the  pave- 
ment. As  soon  as  thorough  setting  of  the 
concrete  was  assured  traffic  was  admitted. 

The  blocks  were  treated  at  the  plants  of  the 
Republic  Creosoting  Co.,  and  the  Kettle  River 
Co.,  co-operating  in  the  experiment,  under  the 
specifications  of  the  city  of  Minneapolis  for 
wood  block  pavement  which  were  in  force 
during  1906.  In  brief,  these  specifications  re- 
quire that  wood  blocks  be  treated  by  a 
straight-pressure  treatment  with  16  lbs. '  per 
cubic  foot  of  a  coal-tar  having  a  specific 
gravity  of  1.09  at  20°  C.  However,  the  oil 
used  in  the  treatment  of  the  white  birch  and 
western  larch  blocks  had  a  lower  specific  grav- 
ity than  that  specified.  An  impregnation  of  20 
lbs.  per  cubic  foot  was  therefore  used  in  the 
case  of  these  species  in  order  to  compensate 
as  nearly  as  possible  for  the  discrepancy  in 
specific  gravity  between  the  oil  used  and  that 
specified. 

At  the  time  of  inspection  the  city  engineer 
department  reported  that  since  it  had  been 
laid  the  test  pavement  had  been  sprinkled  with 
water  six  times  per  day  during  the  snrinkling 
season  and  machine-swept,  each  night.  The 
department  also  reported  that  it  was  neces- 
sary to  remove  a  few  of  the  birch  blocks 
which  had  failed  from  rotted  heart,  but  that 
otherwise  there  had  been  no  replacements. 

Travel  records  of  12  hours'  duration  each 
were  taken  twice  a  month,  a  summary  of 
which  is  given  in  Table  I. 

RESULTS  OF  INSPECTION. 

The  first  formal  inspection  of  the  test  pave- 
ment was  made  on  August  17,  1910,  by  Mr. 
Ellis  R.  Dutton,  assistant  city  engineer,  city 
of  Minneapolis,  Mr.  Frank  Hussey,  of  the 
Kettle  River  Co.,  and  Mr.  Bond.  The  follow- 
ing observations  were  made : 


In  each  section  one  block  of  apparently  I 
average  wear  was  removed  from  a  position  I 
midway  between  the  curb  and  the  center  of 
the  street  and  a  second  block  from  near  the 
curb.  The  two  blocks  were  measured,  and  the 
difference  in  their  heights  was  taken  as  the 
average  wear  of  the  section  in  question,  the 
assumption  being  that  the  blocks  near  the  curb 
were  not  appreciably  worn.*  It  was  not 
thought  best  at  the  time  of  the  inspection  to 
remove  a  greater  number  of  blocks  from 
the  general  level  of  the  sections.  However, 
some  additional  blocks  were  removed  from 
depressions. 

TABLE  I.— SUMMARY  OF  TRAVEL.  RECORDS 

TAKEN  ON  THE  EXPERIMENTAL 

PAVEMENT. 

1906.     1907.     1908.     1909.     1910. 

Av.  tons  per  ft.  of 

roadway    127.17  132.02  149.15  143.52  154.23 

Estimated  90  per 
cent  of  travel  on 
middle  25  ft.  of 
roadway,  aver- 
age tons  per  ft. 228.94  237.65  268.46  258.50  278.00 

In  order  to  obtain  the  approximate  areas  of 
holes  in  the  pavement,  each  member  of  the 
party  carefully  estimated  the  total  number 
of  square  feet  of  depression  below  the  general 
surface  in  each  section  of  the  pavement.  The 
estimates  were  averaged  for  each  section,  and 
these  averages  were  taken  as  the  areas  of  the 
depressions    of   the    sections. 

Results  of  the  inspection  are  given  in  Table 
II.  Since  only  two  sections  of  the  pavement 
were  in  a  bad  condition,  no  general  conclusion 
can  be  drawn.  However,  a  number  of  inter- 
esting points  were  observed,  and  the  results  of 
the  inspection  enable  a  tentative  comparison  of 
species  to  be  made. 

Sections  7  and  8  (coarse  and  medium  grain 
Douglas  fir)  were  so  badly  worn  that  the 
blocks  had  to  be  removed  during  the  following 
summer.  The  extreme  depth  of  some  of  the 
depressions  in  the  Douglas  fir  sections  of  the 
pavement  requires  some  explanation,  however, 
since  the  depth  of  depression  does  not  in  this 
case  necessarily  indicate  the  actual  wear. 
Upon  removal  of  several  blocks  from  the 
lowest  depressions  it  was  found  that  the  grain 
of  the  wood  was  no  longer  vertical  but  was 
inclined  at  a  considerable  angle,  the  blocks 
being  separated  into  a  number  of  pieces  by 
longitudinal  shear  along  the  annual  rings. 
This  shearing  and  consequent  inclination  of 
the  blocks  must  have  taken  place  after  the 
blocks  had  once  become  so  reduced  in  depth 
by  wear  that  their  shearing  strength  could  no 
longer  resist  the  local  tractive  action  to  which 
they  were  subjected.  The  continual  lessening 
of  lateral  support  to  the  wood  effected  by 
wear  and  the  continualjy.  increasing  angle  of 
inclination,  of  course,  accelerated  this  action. 
Since  the  Douglas  fir  was  of  rapid  growth  and 
poor  grade,  it  is  questionable  whether  the  re- 
sults of  this  test  are  a  fair  indication  of  its 
wearing  qualities  when  used  as  a  paving  mate- 
rial. 

Table  11  shows  that  the  other  blocks  appear 
to  have  worn  fairly  uniformly.  Sections  5  and 
6  (western  larch)  show  a  greater  average 
wear  and  also  a  larger  percentage  of  depres- 
sion below  the  general  level  than  the  others. 
Section  9  (longleaf  pine)  shows  the  least 
average  wear,  and  also  presents  a  very  uni- 
form surface.  Section  1  (Norway  pine),  sec- 
tion 2  (tamarack),  and  section  10  (eastern 
hemlock)  showed  equal  average  durability  up 
to  the  time  of  the  first  inspection,  and  were 
only  slightly  below  the  longleaf  pine ;  however, 
they  showed  a  somewhat  larger  percentage  of 
holes  than  the  longleaf  pine.  The  white  birch, 
while  showing  little  more  wear  and  no  more 
holes  than  the  longleaf  pine,  had  some  replace- 
ment on  account  of  heart  rot.  Since  the  Nor- 
way pine  had  all  'of  its  apparent  depression 
below  the  general  level  in  one  spot,  it  seems 

•Table  II  shows  that  the  white  birch  and  west- 
ern larch  blocks  manufactured  at  Sandstone, 
Minn.,  had  a  depth  of  3  13-16  ins.,  and  that  the 
blocks  of  other  species  manufactured  in  Min- 
neapolis, were  3  15-16  ins.  in  depth.  While  no 
records  of  the  exact  original  depth  of  the  blocks 
are  available,  it  is  recalled  that  the  one  lot  of 
blocks  was  of  slightly  less  depth  than  the  other.    1 
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'pABLE    II  —RESULTS   OF   THE   FIRST    INSPECTION  OF  EXPERIMENT 
IN    MINNEAPOLIS,    MINN.,    IN   1906. 


AL  PAVEMENT  LAID 
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Pet. 

1    Norway  pine 

44l> 

3  15-16 

3% 

3-16 

10 

2.0 

....     All  .apparent  de- 
pressions In  one 
spot,        possibly 
due  to  fire. 

742 

3  15-16 

3»i 

3-16 

10 

1.0 

3    White    birch    Ca   and    S- 

1,609 

3  13-16 

3% 

3-16 

s 

.5 

.-Miout    40    to    50 

blocks    removed 

on     account     of 

decayed  heart. 

A    White        birch 

(4-in 

hlopk«5>              .... 

1.615 

3  13-16 

S% 

3-10 

10 

.0 

Some     blocks 

showed  decayed 

1 

heart. 

5    Western      larch 

(4-in 

blocks) 

1,505 

3  13-16 

3% 

5-16 

33 

2.0 

6    Western  larch  (6  and  S- 

1.497 

3  13-16 

3  7-16 

% 

o» 

liouglas   fir...... 

1,239 

3  15-16 

'% 

1  1-16 

30.0 

35.6     Medium  grain.  6 
to    7    rings    per 
in. 

1  -ouglas   fir 

1,293 

3  15-16 

2% 

1  1-16 

30.0 

3.0     Coarse    grain.    3 
to    5    rings    per 
in. 

J  Longleaf    pine. . . . 

3.583 

3-15-16 

S% 

''^.. 

17 

r; 

0     Eastern    hemlock 

3.038 

3  15-16 

3% 

3-16 

35 

1.0 



'Exclusive  of  local  depression  below  the  general  level 

of  the 

section 

this  oil  being  1.108  at  38°  C.  The  southern 
yellow-pine  blocks  were  treated  with  17.3  lbs. 
of  a  similar  oil  per  cubic  foot  of  wood. 

The  relaying  of  the  pavement  began  June  27, 
li'U.  It  was  noted  that  the  old  blocks  from 
the  middle  of  the  pavement  were  so  badly 
shattered  that  they  fell  apart  into  small  chips 
as  they  were  being  taken  up,  althovigh  the 
blocks  from  near  the  curb  came  out  practically 
whole.  The  sand  cushion  and  the  foundation 
were  found  to  be  in  apparently  perfect  con- 
dition. 

The  foundation  was  scraped  clean  of  the 
original  sand  cushion,  and  fresh,  clean,  prac- 
tically gravel-free  sand  was  spread  over  its 
surface.  This  new  sand  cushion  was  then 
surfaced  off  by  a  long  metal-shod  "straight- 
edge" which  was  drawn  across  the  street,  its 
two  ends  resting  on  I-in.  boards  which  were 
laid  across  the  foundation  and  which  served 
as  "distance  strips."  This  operation  left  a 
cushion  of  sand  on  the  foundation  1  in.  in 
thickness,  the  surface  of  which  was  further 
prepared  by  the  use  of  a  small  hand  scraper. 
The  new  blocks  were  then  laid  in  the  same 
manner  as  the  original  blocks,  except  that  the 
former  were  driven  only  enough  to  keep  the 
courses  straight,  and  that  the  hot  pitch  tiller 
was  brushed  into  the  body  joints  with  a 
wooden  scraper  or  "squeege"  instead  of  with 
steel   brooms. 


nlikely  that  this  was  caused  by  ordinary  wear. 
)n  this  account,  also  on  account  of  the  small 
rea  of  the  Norway  pine  section,  and  because 
he  rest  of  the  section  was  very  uniform,  it 
s  hardly  fair  to  give  percentage  area  of  de- 
ression  below  the  general  level  any  weight  in 
his  case. 
Until    further    results    have    been    obtained 


out  sections  of  the  pavement  with  a  thor- 
oughly good  grade  of  Douglas  fir.  Accord- 
ingly, a  quantity  of  grade  A  Douglas  fir  pav- 
ing stock  was  procured  for  this  purpose.  It 
was  the  intention  to  replace  the  second  worn- 
out  section  with  a  good  grade  of  jack  pine,  but 
so  much  difficulty  was  encountered  in  procur- 
ing the  timber  that  the  plan  was  abandoned. 
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-Plan  and  Section  of  Reinforced  Con- 
crete   Gutter   Box    Cover. 


rom  the  test  pavement,  the  species  used  may 
e  tentativel  ■  "rouped  in  accordance  with  the 
esults  of  this  inspection  in  the  order  of  their 
alue  for  creosoted  paving  material  as  follows : 

1.  Longleaf  pine. 

2.  Norway  pine,  white  birch,  tamarack, 
astern  hemlock. 

3.  Western  larch. 

4.  Douglas   fir. 

'  No  more  definite  comparison  of  the  species 
■an  be  made  until  the  blocks  have  remained 
1  the  pavement  long  enough  to  exhibit  greater 
ifferences  in  wear. 

At  the  time  of  the  inspection  the  pavement 
.•as  not  examined  for  differences  in  wear  due 
3  mixed  sapwood  and  hea'rtwood,  length  of 
locks,  or  angle  of  courses.  However,  at  a 
iter  date  an  examination  was  made  with  these 
oints  in  view,  but  no  appreciable  differences 
ue  to  any  of  these  variables  were  noted. 

ELAYING   THE   ORIGIK.M,    DOUGLAS    FIR    SECTIONS. 

At  the  beginning  of  the  summer  of  1911, 
early  five  years  after  the  laying  of  the  test 
avement.  the  Douglas  fir  blocks  were  in  such 
ad  condition  that  it  was  necessary  to  remove 
hem  from  the  street  and  relay  this  portion  of 
he  pavement.  In  one  spot,  comprising  an 
Irea  of  about  30  s^  ft.,  the  blocks  were  so 
adly  worn  that  they  were  completely  shat- 
ered  into  small  bits. 

In  view  of  the  poor  quality  of  the  original 
Roughs  fir  blocks,  it  was  decided  further  to 
1st  this  species  by  relaying  one  of  the  worn- 


Fig.  2 — Elevation  of  False  Curb. 

Douglas  fir  blocks  were  laid  over  as  much  of 
the  area  to  be  repaved  as  the  quantity  secured 
would  cover,  and  the  remaining  part  was 
paved  with  the  regular  southern  yellow-pine 
blocks  then  in  use  by  the  city  and  furnished 
by  it.  The  Douglas  fir  was  furnished  by  the 
Westside  Lumber  &  Shingle  Co.,  of  Portland, 
Ore.,  and  was  manufactured  into  blocks  and 
treated  by  the  Republic  Creosoting  Co.,  of 
Minneapolis. 

Both  the  Douglas  fir  and  the  southern  yel- 
low-pine blocks  were  practically  all  heartwood, 
straight  grained,  and  of  fairly  uniform 
growth ;  the  minimum  average  number  of  an- 
nual rings  for  any  single  block  being  9  for 
the  Douglas  fir  and  6  for  the  southern  yellow- 
pine.  The  depth  of  the  blocks  of  both  species 
was  3  1-5/16  ins.  and  the  width  approximately 
4  ins.  However,  the  Douglas  fir  blocks  were 
all  8  ins.  in  length,  while  the  southern  yellow- 
pine  blocks  varied  in  length  from  5  to  10  ins., 
with  an  average  length  of  8  ins.  The  Doug- 
las fir  paving  stock  was  seasoned  approxi- 
matelv  two  months,  and  the  southern  yellow- 
pine  blocks  one  month,  before  being  manufac- 
tured into  blocks.  The  latter  operation  pre- 
ceded the  treatment  by  only  a  few  hours  in 
each  case. 

The  blocks  were  treated  at  the  Minneapolis 
plant  of  the  Republic  Creosoting  Co.  in  two 
separate  runs.  The  Douglas  fir  blocks  were 
treated  with  17.9  lbs.  of  creosote  paving  oil 
per  cubic  foot  of  wood ;  the  specific  gravity  of 


A  Separately  Molded  Reinforced  Slab 

for  Gutter  Boxes  at  Sidewalk 

Crossings."' 

The  writer  believes  that  some  engineers 
favor  raised  or  elevated  sidewalk  crossings  and 
some  do  not.  The  subject  will  not  be  argued 
here.  It  is  sufficient  to  say  that  the  writer 
favors  the  raised  crossing  under  certain  con- 
ditions. Where  it  is  used  the  objects  to  be 
accomplished  are  the  following:  1st,  to  pro- 
vide a  continuously  smooth  sidewalk  for  pe- 
destrians; 2nd,  to  keep  pedestrians  out  of  the 
water  at  the  gutter;  3rd,  to  accomplish  these 
things  with  as  little  inconvenience  to  vehicle 
traffic  as  possible,  and  4th.  to  provide  a  suffi-^ 


SidewaiH 


'Pturb 


Fobs  Curt) 


Fig.  3 — Perspective  View  of  Gutter  Box. 

cient  waterway.  These  things  are  accom- 
plished ordinarily  by  setting  a  false  curb  at  a 
distance  of  18  ins.  or  24  ins.  from  each  curb 
line,  bridging  the  gutter  thus  formed  by  a 
plate  of  cast  iron  let  into  notches  in  the  curb 
and  false  curb,  and  raising  the  pavement  to 
the  level  of  the  false  curb  for  a  sidewalk 
crossing. 

In  the  writer's  city  the  raised  crossings  had 
never  been  used  on  paved  streets,  except  in 
one  case.  In  this  case  the  gutter  had  been 
left  uncovered,  and  after  a  feeble  old  man  had 
fallen  into  it,  it  was  considered  a-  menace  to 
public  safety.  It  was  decided  to  try  the 
raised  crossings  on  a  certain  street,  and  ac- 
cordingly prices  were  obtained  on  a  false  curb 
of  stone  corresponding  to  the  main  curb,  and 
a  cover-plate  of  cast  iron.  The  price  for  a 
single  box,  including  cutting  the  notches  in 
the  curbs  to  receive  the  cover-plate,  and  the 
cover-plate  itself,  was  $10.  Economy  being 
one  of  the  chief  considerations,  a  better  price 
was  sought  in  some  other  direction.  Atten- 
tion was  first  directed  to  concrete,  the  uni- 
versal construction  material.  A  sample  de- 
sign was  prepared,  the  local  market  investi- 
gated for  suitable  reinforcing  material  and 
two  experimental  slabs  were  made  for  testing. 

There  was  no  testing-machine  convenientb* 
available,  but  it  was  decided  that  a  test  suflfi- 

•Paper  by  L.  E   Curfman  before  Kansas  Engi- 
neering Society,  Jan.  24,  1912. 
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ciently  accurate  for  the  purpose  could  be 
made  by  testing  a  section  of  a  slab  as  a  beam 
freely  supported  at  the  ends  with  a  concen- 
trated load  applied  at  the  center,  the  load  being 
gradually  increased  til!  the  beam  failed.  The 
slabs  were  accordingly  made  1  ft.  wide  and 
W2  ft.  long,  so  that  the  distance  between  sup- 
ports in  the  test  might  be  3  ft. 

The  first  slab  was  made  2%  ins.  thick.  The 
reinforcement  consisted  of  2  in.  x  4  in. 
rectangular  mesh  welded  wire  fencing,  all 
wires  being  No.  11.  The  greater  number  of 
wires  was  placed  longitudinally.  The  steel 
was  placed  about  %  in.  from  the  bottom  in 
the  center  of  the  slab  and  higher  at  the  ends. 
The  concrete  mi.xture  consisted  of  one  part 
of  Portland  cement,  one  part  sand  and  four 
parts  Joplin  chats.  Practically  all  of  the 
chats  would  pass  a  %-in.  screen  and  some 
of  it  would  pass  a  No.  6  screen. 

The  second  slab  was  2%  ins.  thick.  The 
reinforcement  was  of  the  same  material,  but 
two  layers  were  used  averaging  %  in.  from 
the  bottom.  The  mixture  was  one  part 
cement,  one  of  sand  and  three  of  Joplin 
chats. 

The  slabs  were  tested  when  they  were  about 
.30  days  old.  They  were  supported  on  rollers 
3  ft.  apart  and  a  box  was  suspended  from 
the  center,  in  which  bricks  were  placed  until 
the  weight  was  sufficient  to  break  the  slab. 
The  slab  and  the  entire  suspended  weight 
were  weighed  and  the  dimensions  of  the  slab 


were  taken.  No  instruments  for  determining 
the  deflection  and  deformation  were  available. 
Both  slabs  failed  by  tension  in  the  steel  as 
would  naturally  be  expected  from  the  ratio  of 
the  area  of  steel  to  area  of  concrete.  The 
concentrated  loads  carried  at  failure  were 
1,064  lbs.  and  2,144  lbs.  respectively.  Although 
the  position  of  the  neutral  axis  is  in  doubt 
on  account  of  the  deflection  and  deformation 
being  unknown,  an  attempt  has  been  made  to 
calculate  the  stresses  in  the  steel  and  concrete 
at  failure.  The  formulas  given  in  Taylor 
and  Thompson's  "Concrete,  Plain  and  Rein- 
forced," were  used.  The  calculations  were 
based  upon  the  assumption  that  the  ratio  of 
the  coefficient  of  elasticity  of  the  steel  to  that 
of  the  concrete  was  15,  and  on  the  known 
quantities  area  of  steel,  area  of  concrete  above 
steel,  and  depth  of  steel.  The  calculated 
stresses  at  failure  were  as  follows : 

First  Slab — Steel.  So. 000  lbs.  per  sq.  in.;  con- 
crete, 2.300  lbs.  per  sq.  in. 

Second  Slab — Steel.  SI, 000  lbs.  per  .sq.  in.;  con- 
crete, 3,100  lbs.  per  sq.   in. 

These  figures  appear  satisfactory  to  the  writ- 
er, considering  that  they  are  based  upon  an  as- 
sumption and  that  there  is  chance  for  consider- 
able error  in  working  with  small  specimens  of 
concrete.  The  test  established  the  fact  that 
slabs  of  approximately  the  dimensions  us«d 
would  be  amply  strong  when  used  as  covers 
for  gutter  boxes. 

The  gutter  boxes  were  accordingly  made  as 
shown  in  Figs.  1.  2  and  3,     A  thin  facing  coat 


of  1  to  IVz  mortar  was  placed  on  the  top  o| 
the  cover  slab  and  on  the  exposed  face  of  th- 
false  curb.  The  reinforcement  in  the  fals' 
curb  is  necessary  only  to  hold  the  slab  togethe 
while  it  is  being  handled.  It  will  be  noticed  tha 
the  reinforcement  is  not  placed  most  ad! 
vantageously  for  this  purpose.  This  was  be 
cause  the  dimensions  of  the  welded  wire  fabriii 
were  such  that  pieces  cut  the  other  way  woulf 
not  have  been  long  enough. 

Up  to  the  present  time  113  of  these  concreti 
boxes  have  been  installed.  Some  of  then 
have  been  in  place  nearly  two  years.  The 
writer  has  never  heard  of  one  of  them  beinj 
displaced  or  broken  since  they  were  installed. 
The  city  has  been  paying  $4  per  box  for  thi 
slabs    delivered    where   needed. 

The  following  advantages  are  claimed  for 
concrete  over  cast  iron  for  tops :  The  concret( 
is  not  so  slippery,  not  so  easily  displaced  ant 
not  so  easily  broken  as  the  cast  iron,  and  then 
is  a  saving  of  about  $6  per  box  over  the  ordi 
nary  stone  and  cast  iron  construction.  Agains 
these  advantages  may  be  placed  the  possibli 
disadvantages  of  the  concrete  being  less  nea 
in  appearance  on  account  of  the  cover  being 
set  on  top  of  the  curb,  and  the  additional  ele 
vation  of  the  crossing  which  this  requires 
However,  the  writer  does  not  give  mucl 
weight  to  these  disadvantages. 

In  conclusion  it  may  be  said  that  the  people 
are  well  pleased  with  the  concrete  boxes  ana 
deiTiand  the  continuance  of  their  use.  The 
writer  has  yet  to  hear  the  first  word  of  ad- 
verse criticism  of  them  from  the  people. 
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Properties  of  the  Air  Lift  Pump — Its 
Advantages  and  Disadvantages.* 

The  essential  structural  features  of  the 
air  lift  pump  are  exceptionally  simple  and 
few  in  number,  and  this  fact  constitutes  one 
of  its  principal  advantages.  In  its  simplest 
form,  as  shown  in  Fig.  la,  it  consists  of  a 
pipe  for  the  discharge  of  the  water  and  a 
smaller  pipe  for  conveying  compressed  air 
to  it  at  a  point  near  its  lower  end. 

The  Eduction  Pipe. — The  discharge  pipe  is 
designated  by  various  writers  as  the  eduction 
pipe,  lift  tube,  lift  pipe,  and  rising  main.  It 
should  not  touch  the  bottom  of  the  well  or 
reservoir  from  which  it  is  to  pump,  but 
should  be  elevated  above  it.  so  as  freely  to 
admit  the  water  or  other  liquid  through  its 
lower  open  end.  This  end  of  the  pipe  should, 
however,  be  submerged  below  the  liquid  sur- 
face a  distance  which,  the  Wisconsin  experi- 
ments indicate,  should  be  greater  than  the 
height  above  the  water  surface  to  which  the 
liquid  is  to  be  lifted.  This  latter  distance 
technically  is  called  the  lift  of  the  pump.  The 
distance  from  the  water  surface  down  to  the 
point  of  admission  of  the  air  into  the  eduction 
pipe  is  known  as  the  submergence  of  the 
pump.  Submergence  generally  is  expressed 
as  a  percentage  of  the  total  length  of  the 
pump,  measured  from  the  point  of  air  inlet 
to  the  point  of  discharge.  The  discharge 
should  be  free  into  a  reservoir  at  atmospheric 
pressure.  Submergence  and  lift  should  be 
measured  from  the  elevation  of  the  water  as 
it  stands  under  working  conditions  rather 
than   under   static   conditions. 

The  Foot-Piece. — In  most  air  lift  pumps 
the  compressed  air  from  the  air  pipe  enters 
the  eduction  pipe  through  a  casting  designed 
to  cause  the  air  to  enter  in  a  special  man- 
ner. The  casting  used  for  such  a  purpose 
technically  is  called  a  foot-piece. 

Frizell's  and  Pohle's  foot-pieces  are  cited  as 
examples  in  design.  In  the  former  the  foot- 
piece  is  an  hour-glass-shaped,  perforated  cast- 
ing, so  designed  for  the  express  purpose  of 
admitting  the  air  in  small  bubbles.  In  the 
latter  type  the  exit  end  of  the  air  pipe  is 
enlarged    by    bevelling    ofif     the     inner    edge 

♦Abstract  of  Bulletin  No.  4,n0,  University  of 
Wisconsin,  by  G.  J.  Davis  and  C.  R.  Weidnei 
of  the  Department  of  Hydraulic  Engineering. 


thereof,  in  order  to  permit  the  free  delivery 
of  the  air  in  mass  or  bulk,  and  thus  to  avoid 
the  formation  of  air  bubbles. 

Quite  a  large  number  of  different  foot- 
pieces  have  been  devised  and  patented,  and, 
in  most  cases,  extravagant  claims  have  been 
made  for  them  as  regards  their  effect  in  in- 
creasing the  efficiency  of  the  pump. 

The  Wisconsin  experiments  indicate  that 
changes  in  the  form  of  the  foot-piece  have 
little  if  any  effect  on  the  efficiency  and  "ca- 
pacity of  the  pump,  other  than  the  effect  due 
to  the  amount  of  obstruction  of  the  water 
passages:  a  factor  which  differs  in  the  vari- 
ous types. 

Tail-Piece. — Most  forms  of  foot-piece  are 
arranged  for  the  attachment  of  a  pipe  onto 
their  lower  ends,  thus  extending  the  eduction 
pipe  some  distance  below  the  point  of  air 
admission,  for  the  purpose  of  preventing  the 
escape  of  compressed  air  from  the  bottom  of 
the  eduction  pipe.  The  pipe  used  for  such 
an  extension  is  termed  a  tail-piece.  The  tail- 
piece is  often  made  a  larger  size  of  pipe  than 
is  the  remainder  of  the  eduction  pipe.  The 
length  and  size  to  be  used  for  a  tail-piece  arc 
problematical. 

.\  number  of  distinct  types  of  air  lift  pump 
have  been  produced  through  the  various  meth- 
ods that  have  been  devised  for  piping  the 
wells.  The  methods  in  most  frequent  use  are 
illustrated  in  Figs.  1  and  2  and  are  described 
below. 

■9idc  Inlet  Pump. — The  side  inlet  pump,  in 
which  the  air  pipe  is  on  the  outside  of  the 
discharge  pipe,  is  shown  at  (a)  in  Fig.  1. 
The  air  pipe  is  connected  to  the  bottom  of 
the  eduction  pipe  by  means  of  standard  fit- 
tings, special  castings,  or  one  of  the  various 
patented  foot-pieces.  This  method  is  used 
when  the  well  is  large  enough  to  admit  of 
the  air  and  water  pipes  being  placed  side  by 
side  from  top  to  bottom  and  is  probably  the 
most  economical   of  the   systems   shown. 

.■innular  .4ir  Tube  Pump. — Figure  1  (hi 
shows  the  annular  air  tube  pump  in  which 
the  well  top  is  sealed  and  the  air  passes  down 
through  the  annular  space  between  the  dis- 
charge pipe  and  the  air  pipe  or  well  casing. 

Many  annular  tube  pumps  have  been  built 
with  no  foot-piece  or  opening  in  the  side  of 
the  pipe.  In  such  pumps  the  air  forces  the 
water   level    in   the   well    down    until   the   bot- 


tom of  the  discharge  pipe  is  uncovered,  .^ir 
then  enters  the  discharge  pipe  and  the  pres- 
sure in  the  annular  space  is  lowered.  This 
causes  the  fluid  to  rise  again  in  the  air  space 
and  discharge  pipe  until  the  pressures  bal- 
ance and  then  the  operation  is  repeated.  This 
causes  the  water  in  the  well  approaching  the 
bottom  of  the  eduction  pipe  to  surge  more 
violently  than  it  would  if  it  were  allowed 
to  rise  in  the  well  around  the  eduction  pipe 
to  its  normal  height,  as  it  does  in  the  side 
inlet  system.  It  is  claimed  for  pumps  built 
in  this  way  that  this  surging  promotes  the 
entrance  of  the  water  and  air  into  the  educ- 
tion pipe  in  a  manner  conducive  of  high- 
efficiency. 

Central  .4ir  Tube  Pump. — Fig.  1  (c)  shows 
the  central  air  tube  pump  which  uses  the 
well  casing  as  the  discharge  pipe,  and  intro- 
duces the  air  through  a  small  pipe  usually 
fitted  with  some  special  device  or-  foot-piece 
attached  at  the  bottom  through  which  the 
air  escapes.  Usually  a  number  of  small  holts 
are  drilled,  or  a  number  of  slits  are  cut  into 
the  lower  joint  of  the  pipe  and  the  end 
plugged.  .-\n  objection  to  this  method  is  that 
when  the  well  is  cased  for  only  a  portion  of 
the  distance,  the  air  and  water  may  escape 
out  of  the  well  into  fissures  in  the  rock.  The 
hydraulic  radius  of  the  water  passage  in  the 
discharge  pipe  is  reduced  by  the  air  pipe, 
which  increases  the  frictional  losses  and  so 
diminishes  the  efficiency,  but  in  this  method 
of  piping  the  entire  cross-section  of  the  well, 
less  the  area  of  the  air  pipe,  is  available  for 
use  as  a  discharge  pipe;  so  a  well  piped  in 
this  way  will  have  a  greater  theoretical  ca- 
pacity than  wells  of  the  same  size  piped  by 
the  other  methods ;  notwithstanding  the  ob- 
struction caused  by  the  centra!  air  pipe.  This 
fact  is  shown  by  the  following  comnarison 
of  the  three  methods.  Assuming  in  each 
case  that  the  wells  are  6  ins.  in  diameter,  the 
largest  eduction  pipe  which  can  be  got  into 
the  well  with  a  1-in.  air  pipe  beside  it.  is  .3% 
ins.  in  diameter,  while  in  the  annular  tube 
method  of  piping  a  4%-in.  eduction  pipe 
can  be  accommodated.  In  the  central  tube 
system  it  is  assumed  that  a  1%-in.  air  pipe 
is  used  with  the  (i-in.  casing  serving  as  the 
eduction  pipe.  It  may  be  noted  from  Table 
I  that  the  hydraulic  radius  of  the  central 
air  tube  pump  is  less  than  that  of  the  annular  J 
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ciencies   are   obtaniea   at   the    lowest    rates    of 
pumping. 

(7)  By  varying  . 
mergence,  and  therefore  the  lift,  the  length 
of  pump  remaining  constant,  the  maximum 
efficiency  is  obtained  at  apjiroximately  03  per 
cent  submergence  for  all  rates  of  input  or 
discharge. 

(8)  The    lift    reinammg   constant,    tlie    elfi- 


The   Design   of   the   Sewage    Disposal 
Plant  at  Winchester,  Kentucky. 

Contributed  by  Chas.  K.  Collins,  Consulting  En- 
gineer,  Philadelphia,   Pa. 

A  sewage  disposal  plant  comprising  an  Im- 
hofT  tank  and  sludge  bed  has  recently  been 
placed  in  operation  at  Winchester,  Ky.,  a 
town    of    7,500    inhabitants,    18   miles    east    of 


tank.  30  ft.  in  internal  diameter,  and  the  depth 
to  the  small  sludge  pit  at  the  lower  end  of 
the  conical  bottom  is  35  ft.  The  small  cir- 
cular sludge  pit  below  this  depth  is  4  ft.  in 
diameter  and  2  ft.  deep,  making  a  total  depth 
of  37  ft.  to  the  bottom  of  the  small  sludge 
pit.     Figure  1  shows  the  tank  construction. 

The    sedimentation    compartment    and    the 
sludge  digestion  compartment  are   formed  by 
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cicucy  increases  as  the  percentage  of  sub- 
mergence increases,  for  all  rates  of  input 
and  all  practical  percentages  of  submergence. 

(9)  With  the  same  size  and  type  of  pump. 
the  percentage  of  submergence  remaining  con- 
stant, the  efficiency  increased  as  the  lift  in- 
creased for  the  small  lifts  experimented  on ; 
that  is.  up  to  about  24  ft.  From  a  theoretical 
study,  however,  the  indications  are  that  a  point 
will  be  reached  from  which  the  efficiency  will 
decreased  as  the  lift   increases. 

(10)  Other  conditions  remaining  constant, 
there  is  no  advantage  to  be  gained  by  intro- 
ducing compressed  air  above  the  surface  of 
the  water  in  the  well. 

(11)  The  type  of  the  foot-piece  has  very 
little  effect  on  the  efficiency  of  the  pump,  so 
long  as  the  air  is  introduced  in  an  efficient 
manner  and  the  ful!  cross  sectional  area  of  the 
eduction  pipe  is  realized  for  the  passage  of 
the  liquid.  Anything  in  the  shape  of  a  nozzle 
to  increase  the  kinetic  energy  of  the  air  is 
detrimental. 

(1'2)  A  diverging  outlet  which  will  con- 
serve the  kinetic  energy  of  the  velocity  head 
increases  the   efficiencv. 


High  Duty  Pumping  Engines. — An  ex- 
tended description  is  given  of  the  Worthing- 
ton  horizontal,  triple-expansion,  high-duty 
pumping  engine  installed  in  the  Hope  Station 
of  the  Providence,  R.  I.,  water  works,  bulletin 
W-188,  recently  issued  by  Henry  R.  Worth- 
ington,  115  Broadway,  New  York.  This  en- 
gine has  a  capacity  of  10,000,000  gals,  per  24 
hrs.  against  a  head  of  85  lbs.  per  sq.  in.  and 
its  design  represents  the  latest  practice  in 
pumping  engines  of  this  type.  One  of  its  es- 
pecially interesting  features  is  its  high-duty 
attachment  involving  the  use  of  compensating 
cylinders  taking  the  place  of  a  flywheel.  The 
arrangement  is  preferable  to  a  flywheel  in  that 
the  power  exerted  increases  in  ahiiost  e.xact 
ratio  w-ith  the  decrease  of  the  power  of  the 
expanding  steam.  The  account  given  of  the 
duty  trials  shows  that  the  guaranteed  duty  was 
exceeded  at  full  load  by  4.5  per  cent  and  at 

:  reduced  capacity  by  12.5  per  cent.  The  actual 
duty  at  full  load  was  149,500,000  ft.  lbs.  per 
1,000  lbs.  of  dry  steam.  The  bulletin  also 
shows  and  describes  a  similar  engine  installed 
at  Fall  River,  Mass.  The  bulletin  will  be 
especially  interesting  to  municipalities  facing 
the    problem    of    securing    adequate     pumping 

f  service  economically. 


Lexington.  This  tank,  or  some  form  of  clar- 
ification of  the  crude  sewage,  was  made  neces- 
sary by  the  construction  of  a  complete  sani- 
tary sewerage  system  which  was  put  into 
operation  at  the  same  time  as  the  tank.  The 
plant  is  designed  to  purify  000,000  gals,  of 
domestic  sewage  per  24  hours  to  such  an  ex- 
tent that  it  may  be  discharged  without  creat- 
ing a  nuisance  into  a  small  creek  which  flows 


means  of  a  baffle  or  dividing  wall,  having  the 
shape  of  a  truncated  cone  with  a  small  cylin- 
der surmounting  the  truncated  portion,  which 
is  uppermost.  This  small  cylinder  forms  an 
opening  into  the  digestion  compartment  at  the 
center  of  the  tank  and  permits  the  escape  of 
the  gas  from  the  disintegrating  sludge.  A  10- 
in.  cast  iron  pipe  with  valve  control  is  pro- 
vided  for  removing  the  sludge  from  the  bot- 
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Fig.  2 — Construction  Plans  of  Sludge  Drying   Bed,  Winchester,   Ky. 

through  the  town  and  is  tributary  to   Stoner  tom   of     the   tank  and   conducting     it  to  the 

Creek  which  empties  into  the  Kentucky  River.  sludge  bed.     The   sedimentation   compartment 

In  summer  this  creek  has  a  minimum  flow  of  will  have  a  nominal  storage  of  2.6  hours  and 

practically    nothing.  the    sludge    digestion   compartment   has   a   ca- 

The   tank   is   an   open   top   circular   Imhoflf  pacity  of  approximately  90  cu.  yds.  or  a  stor- 
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age  for  the  accumulation  of  sludge  for  about 
five  months.  The  crude  sewage  is  admitted 
through  a  cast  iron  pipe  into  an  annular  ring 
or  trough  surrounding  the  central  cylinder 
referred  to  from  which  it  passes  outward  over 
a  thin  concrete  circular  wall  toward  the  peri- 
phery of  the  tank,  but  is  not  permitted,  how- 
ever, to  reach  the  periphery  direct,  but  is 
forced   downward  under  a   vertical   baffle  and 
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Fig.   1 — Plan  of  Street   Intersection   Showing 
Location  of  Inverted  Siphon. 

up  again  passing  out  at  the  periphery  through 
14  wiers  2  ft.  wide  equally  spaced  around  the 
tank  into  an  effluent  trough  running  nearly 
around  and  built  as  part  of  the  wall  of  the 
tank.  The  wiers  are  introduced  to  insure  an 
e\eti  discharge,  as  the  depth  of  the  flow  will 
be  much  greater  over  each  than  it  would  be 
over  a  continuous  wier.  If  the  flow  is  found 
too  small  to  regulate,  each  wier  may  be 
shortened. 

The  materials  used  in  the  construction  of 
the  tank  are  a  combination  of  steel  I-beams, 
reinforcing  steel  bars,  expanded  metal  and 
concrete,  but  all  steel  beams  are  so  placed  that 
they  are  entirely  enclosed  in  concrete  so  as 
to  be  protected  against  corrosion.  The  up- 
per or  main  wall  of  the  tank  is  constructed 
of  reinforced  concrete  with  sufficient  rein- 
forcement to  take  care  of  the  bursting  pres- 
sure, assuming  the  earth  removed.  The  bot- 
tom of  the  tank  rests  on  solid  rock  and  is 
not  reinforced.  The  vertical  baffle,  which  is 
cylindrical  in  form,  is  constructed  of  concrete 
reinforced  with  expanded  metal  and  vertical 
bars  and  is  supported  by  attachment  to  the 
four  12-in.  I-beams  spanning  the  top  of  the 
tank.  These  12-in.  I-beams  are  enclosed  in  a 
10-in.  by  14-in.  concrete  beam  for  protection 
against  corrosion.  The  dividing  wall  between 
the  sedimentation  compartment  and  digestion 
compartment  consists  of  a  9-in.  channel  bent 
to  a  circle,  which  forms  the  collar  at  the  top 
to  which  the  eight  6-in.  I-beams  are  riveted. 
The  lower  ends  rest  on  bearing  plates  em- 
bedded in  the  side  walls  of  the  tank.  Expanded 
metal  forms  the  reinforcement  for  the  con- 
crete wall  itself  and  O-in.  by  f-in.  concrete 
beams  enclose  the  I-beams  for  protection 
against  corrosion. 

Concrete  for  the  tank  was  mixed  in  the 
prcportions  of  1  part  Superior  Portland  ce- 
meii'.  to  2  parts  sand  to  4  parts  broken  stone. 
For  walls  9-in.  and  over  in  thickness  the 
broken  stone  was  from  ?4  '"•  to  2  ins.  in  size, 
while  for  the  thin  walls  the  stone  was  re- 
quired to  pass  a  1-in.  mesh  and  be  retained 
by  a  %-in.  mesh  screen. 

Exposed  surfaces  of  the  tank  were  cleaned 
with  a  brush  and  hose  and  then  given  two 
brush  coats  of  neat  cement  mixed  to  a  paste 
as  thick  as  could  be  worked  with  a  brush. 
Digested  sludge  from  the  bottom  of  the  tank 
is  drawn  off  through  a  10-in.  cast-iron  pipe 
and  provision  for  loosening  up  solid  material 
in  the  conical  bottom  of  the  tank  is  made  by 
the  insertion  of  perforated  lead  pipe  con- 
nected with  water  pipes  under  pressure.  Be- 
tween the  outlet  of  the  tank  and  the  top  of 
the  sludge  bed  there  is  an  available  head  of 
.S.fi  ft.  with  which  to  force  the  sludge  out 
of  the  tank  on  to  the  drying  bed. 

The  sluds'e  bed  is  2.5x100  ft.  in  plan,  as 
shown  by  Fig.  2,  and  consists  of  a  %  in. 
layer  of  coarse  sand  over  2V4  ins.  of  broken 
stone  passing  a  %-in.  screen.  Below  this  was 
placed  broken  stone  from  1%  to  2%  ins.  in 
size   to   a   depth   varying   from   9   ins.   at   the 


outer  edges  to  12  ins.  in  the  center  along  the 
8-in.  main  drain.  For  laterals  3-in.  sewer 
pipe  in  1  ft.  lengths  were  laid  up  dry  on  12- 
m.  centers.  The  sludge  bed  is  surrounded  by 
an  open  drain  to  keep  the  bottom  from  be- 
coming water-logged.  The  underdrain  sys- 
tem is  laid  directly  on  top  of  the  earth.  Part 
sections  of  the  sludge  bed  are  shown  by  Fig.  2. 
Plans  and  specifications  were  prepared  by 
Charles  E.  Collins,  Consulting  Engineer.  Phil- 
adelphia, Pa.,  and  the  construction  was  carried 
out  under  his  direction,  with  Mr.  S.  H.  Rut- 
ledge,  City  Engineer  of  Winchester,  as  resi- 
dent Engineer.  The  Central  Construction  Co. 
of  Lexington,  Ky.,  was  the  contractor.  Mr. 
Collins  also  recommended  that  percolating 
filters  be  constructed  to  filter  the  effluent  from 
the  tank,  as  soon  as  funds  are  available. 


The    Use    of    an    Inverted    Siphon    in 
Street  Drainage.''' 

The  city  of  Pittsburg,  Kansas,  has  no  storm 
sewer  or  drainage  system  worthy  of  the  name. 
There  are  a  few  isolated,  short  pieces  of  under- 
ground drain,  but  everywhere  else  the  surface 
water  is  carried  on  the  surface  of  the  ground, 
usually  in  the  streets,  to  the  nearest  ditch  or 
natural  drain.  .\t  all  street  intersections  the 
water  must  cross  one  or  both  of  the  intersect- 
ing streets.  On  unpaved  streets  the  water  is 
usually  carried  across  in  shallow  box  culverts. 
On  paved  streets  the  method  heretofore  used  in 
Pittsburg  has  been  to  depress  the  crown  of  the 
pa-,  ement  and  carry  the  gutter  grade  right 
across  the  intersecting  street.  Where  there  is 
a  railway  on  the  street  crossed,  this  leads  to 
serious  difficulty.  If  the  water  is  carried  in  an 
open  gutter  between  the  ties  and  under  the  rails 
this  obstructs  a  considerable  portion  of  the 
width  of  the  street  at  a  point  where  the  full 
width  is  most  needed — at  a  railroad  crossing. 
The  writer  believes  that  all  engineers  will 
admit  that  an  open  gutter  under  these  condi- 
tions is  not  good  engineering  practice.  Then 
since  a  covered  waterway  is  necessary  there 
are  two  ways  of  building  it ;  either  the  gutter 
grade  may  be  followed  right  through  the  cov- 
ered waterway,  or  it  may  be  depressed  more 
or  less  in  the  form  of  an  inverted  siphon. 

Conditions  like  those  mentioned  above  con- 
fronted the  writer  in  the  paving  of  Fourth 
street  at  its  intersection  with  Olive  street,  see 
Fig.  1.  Fourth  street  is  the  principal  street 
leading  to  the  country  toward  the  west  and  has 
a  single  street  railway  track  in  the  center.  It 
carries  practically  all  the  traffic  from  the  coun- 
try to  the  west  of  the  city.  Olive  street  is  a 
cross  street  and  has  in  it  a  little-used  steam 
railway  track  and  for  these  reasons  has  very 
little  traffic.  The  natural  drainage  is  toward 
the  west  along  Fourth  street  crossing  Olive 
street.  It  was  therefore  necessary  to  carry 
the  water  across  Olive  street  on  both  sides  of 
Fourth  or  to  carry  it  across  Fourth  and  then 
across  Olive  street.  The  latter  course  was 
adopted  on  account  of  drainage  conditions 
farther  down  the  street.  On  account  of  the 
conditions  mentioned  above,  an  open  gutter 
across    Olive   street   was   out   of  the   question. 

The  depth  of  the  gutter  was  8  ins.  If  the 
uniform  grade  culvert  was  adopted  the  clear- 
ance would  be  only  6%  ins.  and  the  clear 
width  necessary  to  give  as  much  waterway  as 
the  design  finally  adopted  would  be  35  ins. 
This  would  have  made  necessary  the  use  of 
concrete  or  other  masonry  for  the  bottom  and 
sides  and  cast  iron  for  the  top.  The  writer 
objected  to  this  form  of  construction  because 
of  its  first  cost  and  because  he  feared  trouble 
and  possible  danger  from  the  displacing  or 
breaking  of  the  cast  iron  cover  plates.  After 
giving  much  thought  to  the  subject  the  writer 
decided  to  try  an  inverted  siphon.  Inlet  and 
Dutlet  catch  basins  were  all  made  alike  except 
that  the  gutter  was  slightly  depressed  or  dished 
at  the  inlet  but  not  at  the  outlet,  see  Fig.  2. 

The  principal  advantages  of  this  form  of 
ronstruction  over  the  shallow  culvert  covered 
A'ith  cast  iron  are  a  much  lower  first  cost 
nnd  freedom  from  the  troubles  due  to  the 
breaking  or  displacing  of  the  cast  iron  cover 
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plates.  Another  advantage  is  the  possibility 
of  using  the  catch  basins  and  underground 
drain  as  part  of  the  storm  sewer  system 
which  the  city  must  some  day  have.  The 
only  disadvantage  which  occurs  to  the  writer 
is  the  possibility  of  the  inverted  siphon  be- 
coming stopped  up  with  sediment  and  wash- 
ings   from   the   street. 

In  the  design  an  attempt  was  made  to 
guard  against  stopping  up,  and,  in  case  it 
should  become  stopped  up,  to  facilitate  clean- 
ing. The  catch  basins  extend  2  ft.  below  the 
outlet  tile  to  catch  material  heavy  enough  to 
settle.  The  outlet  catch  basin  was  built  in 
the  same  way,  on  the  supposition  that  some 
of  the  heavier  material  might  settle  here. 
Another  reason  for  making  the  catch  basins 
all  as  shown  was  to  facilitate  the  use  of  sewer 
cleaning  tools  in  case  of  a  stoppage.  The 
reason  for  believing  that  the  tile  would  not 
stop  up  was  that  when  the  volume  and  ve- 
locity of  the  water  on  the  street  surface  is 
sufficient  to  pick  up  and  carry  along  the 
street  dirt,  the  velocity  through  the  tile  is 
sufficient  to  keep  the  dirt  moving,  .^nd  con- 
versely, when  the  velocity  in  the  tile  is  not 
sufficient  to  hold  the  dirt  in  suspension  the 
rainfall  is  not  heavy  enough  to  pick  up  street 
washings  in  troublesome  quantities.  The 
writer  had  sufficient  faith  in  the  arrangement, 
based  on  this  argument,  to  give  it  a  trial. 
With  what  degree  of  success  is  indicated 
below. 

The  pavement  was  constructed  from  the  ' 
high  toward  the  low  end  so  that  the  water 
flowed  from  the  newly  constructed  pavement 
through  the  siphon.  A  few  days  after  the 
pavement  was  completed  past  the  siphon  a 
heavy  rain  filled  the  inlet  catch  basin  up  to 
the  gutter  level  with  sand  from  the  newly 
paved  street.  Although  the  inlet  catch  ba- 
sins were  completely  filled  with  sand  it  was 
found  that  the  tile  itself  was  not  nearly  full  , 
and  the  sand  was  blown  out  with  a  fire  hose  j 
without  difficulty.  This  occurred  about  July  1 
1.  1910.  The  Commissioner  of  Streets  in- 
forms the  writer  that  the  catch  basins  have 
been  cleaned  about  four  times  since  then  and 
tbat  the  street  has  had  a  shovel  cleaning 
five  or  six  times.  He  keeps  no  convenient 
record  of  these  things.  This  is  all  the  clean- 
ing the  street  and  the  siphon  have  received, 
and  the  siphon  has  never  been  stopped  up  but 
the  one  time  mentioned. 

The  outlet  was  provided  with  a  grating  the 
same  as  those  at  the  inlets  and,  although  the 
outlet  area  was  about  6  per  cent  greater  than 
the  combined  area  of  the  tiles,  this  was  not 
always  sufficient.  The  water  at  the  outlet 
catch  basin  has  been  seen  to  exert  a  pres- 
sure upward  on  the  cover  slab.  This  was 
indicated  by  the  water  spurting  out  in  jets 
from  under  the  cover  slab  which  was  laid 
loosely  on  the  wall  without  a  mortar  bed. 
This  grating  at  the  outlet  has  been  removed 
because  it  was  found  to  catch   straws,  leaves. 
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Fig.  2 — Catch-Basin  at  Ends  of  Inverted 
Siphon. 

etc  .  which  had  passed  the  inlet  gratings  and 
thus  obstruct  the  outlet.  The  writer  has  had 
no  chance  to  observe  the  operation  of  the 
siphon  since  the  grating  was  removed  but  of 
course   its   efficiency   is   increased. 

Having  seen  the  operation  of  the  siphon  and 
the  velocity  with  which  the  water  leaves  the 
outlet,  the  writer  is  firmly  convinced  that 
there  is  very  little  danger  of  the  siphon  ever 
becoming  stopped  up,  even  if  it  should  be 
neglected  much  more  than  it  has  been  in  the^ 
past.    The  velocity  is  such  that  only  the  larger 
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I  articles  of  sand  and  pebbles  settle  in  the 
atch  basins,  and  nothing  settles  in  the  tiles 
mil  the  catch  basins  become  full  enough 
artly  to  close  the  entrance  to  the  tiles. 
In  conclusion,  the  performance  of  the  siphon 
as  exceeded  the  writer's  expectation.  With 
he   outlet   grating   removed    as    mentioned   he 


can  suggest  very  little  improvement.  It 
would  offer  some  protection  to  the  tile  to 
trap  the  entrance  to  the  tile  say  by  putting 
on  a  90°  elbow  with  the  end  turned  down. 
This  would  prevent  the  heavier  materials 
from  entering  the  tiles,  but  it  would  also 
diminish   the  flow   to   some  extent. 


The  writer  is  not  a  strong  advocate  of  the 
use  of  the  inverted  siphon  in  street  drainage 
and  does  not  believe  that  it  is  always  the 
best  engineering  practice.  However,  the  ex- 
perience described  above  will  no  doubt  be  of 
interest  to  some  engineers. 


DRAINAGE     AND     IRRIGATION     SECTION 


ome  Examples  of  Tidal  Marsh  Land 
Reclamation ;    Structures   and 
Cost*. 
III. 

(ST.AFF    ARTICLE.) 

Tidal  marsh  land  reclamation  presents  cer- 
lin  advantages  particularly  its  own.  These 
re  its  exemption  from  prolonged  drought,  its 
eneral  proximity  to  populous  communities, 
nd  the  hygienic  improvement,  which  comes 
•cm  its  drainage.  It  is  also  in  large  part 
iherently  fertile  land.  Tidal  marsh  reclama- 
on,  too,  is  being  inquired  into  more  actively 
5  seaboard  population  increases  and  upland 
irms  become  more  occupied.  This  journal 
as  published  witliin  the  last  twelve  months 
;veral  articles  on  tidal  marsh  reclamation 
nd  in  this  issue  it  continues  a  series  of  half 

dozen  descriptions  of  specific  works  based 
n  studies  made  by  U.  S.  Government  engi- 
eers.  These  works  are  not  presented  as 
leal  examples  of  oractice,  in  fact  most  of 
lem  are  open  to  severe  criticism,  but  as  stud- 
s,  the  data  from  which  are  generally  useful. 

SEEN    .HARBOR      RIVER      MARSH       RECLAMATION, 
MASSACHUSETTS. 

The  reclamation  of  the  Green  Harbor  River 
•arsh  lands  is  one  of  very  great  natural  op- 
Drtunity.  Only  1,600  ft.  of  levee  are  required 
1  protect  1,334  acres  of  marsh,  or  1,700  acres 
f  overflowed  lands  at  higher  tides,  and  the 
pland  drainage  is  remarkably  small.  A  map 
f  the  river  and  marsh  are  given  in  Fig.  1. 
his  map  indicates  the  drainage  ditch  sys- 
m  proposed  by  Mr.  Geo.  M.  Warren,  Drain- 
;e  Engineer.  The  dike  shown  was  built  in 
!72.  Before  that  time  and  especially  since, 
le  river  and  marshes  have  been  the  subject 
'  much  controversy,  and  this  controversy  is 
:  considerable  historical  interest.  Here  we 
lall  consider  only  the  conditions  and  the 
ructures  as  they  now  exist  and  as  they  lend 
emselves  to  reclamation  work. 
Green  Harbor  River  has  a  total  drainage 
ea  of  about  7.5  square  miles,  while  the  trib- 
ary  drainage  area  at  the  dike  is  6.9  square 
lies.  The  upland  watershed  is  covered  with 
altered  farms  and  woodland.  The  reclaimed 
arsh  comprises  1,334  acres  below  the  level 
■  ordinary  high  tide  and  a  total  of  1,696 
:res  below  the  level  of  the  very  high  tides 
ached  several  times  in  the  course  of  a  year. 
I  a  direction  perpendicular  to  the  coast  line 
e  marshes  are  about  2>^  miles  in  length  and 
irallel  the  sea  for  about  1%  miles.  They 
e  separated  from  the  sea  by  a  narrow  strip 

land  from  600  to  3,000  ft.  in  width,  cou- 
sting  partly  of  two   upland   areas,   the   sites 

the  villages  of  Brant  Rock  and  Abington 
illage,  and  partly  of  shingly,  sandy  beaches 
id  sand  dunes.  Both  of  these  villages  are 
mmer  resorts  and  have  few  permanent  resi- 
■nts.  South  of  the  river  are  the  villages  of 
uxbury  Beach  and  Green  Harbor,  the  former 
summer  resort  and  the  latter  a  small  all- 
e-year  village  inhabited  principally  by  fisher- 
en.  The  permanent  population  of  the  region 
out  Green  Harbor  is  small,  probably  not 
r  from  200,  while  in  summer  the  temporary 
sidents  number  several  thousand.  Near  the 
nter  of  the  reclaimed  marsh  is  the  farm 
rmerly  owned  by  Daniel  Webster,  and  near 

the  burial  place  of  the  Great  Expounder. 
^Tides. — The  mean  range  of  the  tide  is  about 
it  ft,  and  the  high  tides  which  may  be  ex- 

""Tidal  Marshes  and  Their  Reclamation,"  by 
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pected  several  times  a  year  reach  3.6  ft.  higher, 
or  to  about  elevation  13.  The  great  storm 
tides,  April,  I8.3I,  when  Minots  Ledge  light- 
house was  destroyed,  and  November,  1898, 
when  the  steamer  Portland  with  all  on  board 
were  lost,  probably  reached  to  about  elevation 
14.5.  It  is  known  that  the  latter  storm  over- 
topped a  portion  of  the  dike  and  scoured  a  50- 


Bass  Creeks  are  below  the  level  of  mean  low 
water.  .\t  the  highway  bridge  the  bottom  is 
about  4  ft.  above  mean  low  water.  The  sur- 
face of  the  water  in  the  river  is  practically 
level  for  a  distance  of  over  three  miles  from 
the  dike,  but  above  that  point  the  gradient 
rises  quite  rapidly.  From  the  investigations 
made  during  the  summer  and  fall  of  1908  it 
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Fig.    1  —  Map    of    Green    Harbor    River    and    Reclaimable   Marsh    Land. 


ft.  breach  down  to  the  level  of  the  marsh,  and 
also  broke  through  the  sand  dunes  separating 
the  marsh  from  the  sea  at  several  points,  car- 
rying sand,  gravel,  and  debris  on  to  the 
meadow.  The  hardest  storms  come  from  the 
northeast,  but  without  any  considerable  shoal- 
ing at  the  harbor  entrance,  because  of  the  pro- 
tection afforded  by  Bluefish  Rock  and  the  ad- 
jacent headland,  a  natural  riprap  of  bowlders. 
South  of  the  entrance  stretches  a  sandy 
beach  six  miles  in  length  to  Gurnet  Point.  The 
harbor  opening  widely  to  the  south  and  south- 
east is  the  natural  receptacle  for  the  sand 
caught  up  by  the  wind  and  wave  of  south- 
easterly storms  along  this  six-mile  stretch  of 
beach. 

Drainage  Conditions. — Drainage  has  been 
secured  mainly  by  the  natural  river  with  its 
tributary  creeks.  Considerable  ditching  has 
been  done,  but  it  has  not  been  systematic  nor 
general,  nor  have  the  ditches  been  well  main- 
tained. At  the  dike  the  river  is  about  500  ft. 
in  width  ;  at  Wharf  Creek,  2,2i"»0  ft.  above  the 
dike,  the  river  is  .350  ft.  in  width ;  near  Bass 
Creek,  about  1  mile  from  the  dike,  it  is  125 
ft.  in  width  ;  above  this  it  narrows  gradually 
until  at  the  highway  and  railway  bridges  it 
is  a  very  narrow  stream,  and  the  flow  ordinar- 
ily feeble.  Through  the  greater  body  of  the 
marsh  the  bed  of  the  river  and  of  Wharf  and 


appears  that  the  interior  water  was  generally 
between  elevations  3.75  and  4,  substantially  the 
same  as  in  1897.  Below  the  dike  the  condi- 
tions were  very  different,  for  where  in  1897 
the  surface  of  the  water  was  held  by  sand 
bars  or  shoals  at  elevation  3.5  at  low  tide,  in 
1908  it  averaged  about  elevation  1.6,  or  nearly 
2  ft.  lower.  These  figures  demonstrate  one 
or  both  of  two  conditions.  Either  the  leak- 
age of  the  sluice  to  the  land  has'  increased 
tremendously  since  1897  or  else  the  sluice 
opening  is  too  small  for  the  tributary  drain- 
age area.  There  is  evidence  that  both  condi- 
tions obtain.  Below  the  dike  the  discharge 
from  the  sluice  is  apparently  maintaining  a 
basin  or  channel  which,  starting  with  a  depth 
of  about  4  ft.  below  mean  low  water  near  the 
gates,  gradually  shoals  in  a  distance  of  650 
ft.  downstream  to  about  1  ft.  below  mean  low- 
water. 

Soil. — The  reclaimed  marsh  is  not  now  re- 
ceiving, nor  has  it  received  for  many  years  in 
the  past,  any  considerable  amount  of  deposit 
either  from  the  uplands  or  the  sea.  The  top 
6  to  12  ins.  is  generally  turf,  beneath  which 
is  a  layer  of  muck  or  peat  from  1  to  3  ft.  in 
thickness,  the  peat  predominating  in  the  upper 
part  of  the  marsh  where  poor  drainage  has  re- 
tarded decomposition.  Near  the  larger  creeks 
and   adjacent   to  the   sand   dunes   on   the   nar- 
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row  barrier  toward  the  sea  there  is  a  consid- 
erable percentage  of  sand.  Beneath  the  2  to 
4  ft.  of  soil,  which  is  largely  of  vegetable 
origin,  is  a  stratum  of  blue  silt  clay  from  3 
to  C  ft.  in  thickness  overlaying  a  firm  sand 
bottom.  The  average  depth  to  the  sand  bot- 
tom is  about  8  ft.,  but  at  several  places  is  from 
20  to  2b  ft.  As  would  be  expected  in  a  soft, 
spongv,  muck  or  peat  soil,  there  has  been  a 
considerable  and  rapid  shrinkage  or  subsidence 
of  the  marsh   following  reclamation. 

Mr.  Herschel  states  in  his  report  of  1871 
that  the  marshes  are  "on  a  plane  of  about  8% 
ft.  above  mean  low  water."  This  is  well  con- 
firmed by  the  testimony  of  old  residents  who 
say  that  the  marsh  was  formerly  about  at  the 
level  of  ordinary  high  water,  but  was  sub- 
merged a  foot  or  more  by  spring  tides,  and 
also  bv  levels  taken  in  1897  by  the  engineers 
of  the'  joint  board.  They  found  the  unre- 
claimed marsh  just  below  the  dike  to  have  an 
average  elevation  of  about  0.1  ft.  in  1897.  The 
interior  lands  at  the_latter  date  were  generally 
between  elevations  i  and  7..5.  It  is  apparent, 
therefore,  that  in  a  period  of  24  years  the 
subsidence  has  amounted  on  the  average  to 
about  1^0  ins.,  or  at  the  rate  of  about  0.8  in. 
per  year.  In  1908  further  leveling  showed 
that- the  subsidence  in  11  years  had  amounted 
to  from  0.2  to  0.4  ft.,  or  at  the  rate  of  about 
Vs  in.  per  year.  In  3.5  years  following  the 
completion  of  the  dike  the  average  settlement 
over  the  marsh  has.  therefore,  been  just  about 
2  ft.  It  is  well  known  that  certain  areas  have 
settled  much  more  than  this  and  others  con- 
siderably less.  The  shrinkage  of  the  soil  is  of 
course  mainly  due  to  the  decomposition  of 
the  vegetable  matter  therein.  The  small  roots 
and  fibers  contained  in  samples  of  the  soil 
from  th<^  reclaimed  marsh  were  generally 
much  discolored  and  decomposed,  while  in 
samples  from  below  the  dike  they  were  bright 
and  in  a  state  of  vigorous  growth.  Tests 
made  in  1897  by  the  State's  Engineer  indi- 
cated that  flooding  the  shrunken  soil  would 
not  cause  the  surface  of  the  meadows  to  rise 
appreciably.  Chemical  e.xaminations  also 
showed  that  the  water  entering  the  marsh  at 
the  upper  end  contained  only  about  3  parts  of 
chlorin  per  100,000:  that  the  water  of  the  sea 
contained  about  1.740  parts  per  100,000,  and 
that  from  samples  collected  near  the  bottom 
of  the  river  and  main  creeks  the  latter  was 
generally  about  70  per  cent  sea  water.  Much 
of  the  turf  and  muck  soil  had  a  specific  grav- 
ity less  than  that  of  water. 

Dike  and  Sluice— The  dike  it  situated  about 
.3,600  ft.  from  the  present  mouth  of  the  river 
at  a  place  where  the  uplands  approaching  on 
both  sides  narrow  the  stream  to  about  500  ft. 
in  width.  The  top  of  the  dike  is  about  22  ft. 
wide  and  1,600  ft.  long,  and  its  average  ele- 
vation is  14.G  ft.  above  mean  low  water.  It 
is  stated  that  a  line  of  sheet  piling  was  driven 
across  the  river  and  surrounded  by  a  filling  of 
stones,  gravel,  and  marsh  soil,  built  out  from 
the  upland  on  each  side.  The  outer  slope  aver- 
ages about  2;-<  to  1  with  a  facing  of  large  and 
small  boulders  roughly  placed.  The  sluice  is 
65  ft.  long  by  9.3  ft.  wide,  outside  dimensions. 
It  has  two  flumes,  each  4  ft.  high  and  3.5  ft. 
wide  inside,  although  the  clear  opening  is  re- 
duced by  the  thickness  of  the  4-in.  upright 
timbers  spaced  about  4  ft.  apart  along  the 
inner  sides  and  which  sustain  the  side  walls 
and  partition.  The  top  is  6-in.  plank.  The 
floor  of  the  sluice  is  about  1.6  ft.  above  mean 
low  water  and  is  practically  level.  Each  flume 
has  two  automatic  tide  gates,  one  on  the  outer 
end  of  the  sluice  and  one  within  but  near 
the  inner  end.  It  is  said  that  at  the  inner  end 
of  the  sluice  there  were  formerly  two  gates 
to  be  operated  by  hand  and  intended  to  con- 
trol the  level  of  the  interior  water,  but  these 
have  disappeared,  leaving  only  the  decaying 
framing  timbers.  The  sluice  is  in  poor  re- 
pair, and  is  leaking  very  badly.  Observations 
made  in  1896  .showed  that  the  leakage  amount- 
ed to  about  150,000  cu.  ft.  at  each  tide,  and  it 
is  stated  to  have  increased  since  that  time. 
The  actual  cost  of  dike  and  sluice  in  1872 
was  as  follows : 

Land,  gravel  and  stone $  2,43.5.20 

Lumber  and  piles 2,842.46 

Bolts,   rods,  spikes,   etc 570.41 

Labor    3,941.70 


Pile  driving   3.64i.i0 

Gravel    filling    (two   contracts) 12,049.01 

Sluices  and  tide  gates 1,520.64 

Sundry  e-xpenses   960.84 

Interest  account    1,131.  il 

Legal    expenses    5S2.O0 

Salary  o(  commissioners  and  collector's 

tees    2.579.92 

Total   $32,261.68 

There  was  received  for  interest  on  deposits 
and  petty  sales,  $170.89.  In  1879,  $3,000  was 
expended  in  widening  the  dike  and  making  a 
road  along  the  top. 

Crops.— In  October,  1910,  the  cranberry 
bogs  were  estimated  at  125  acres,  and  the  av- 
erage yield  was  about  00  barrels  per  acre.  The 
berries  were  large  and  of  excellent  quality  and 
for  a  series  of  years  should  net  a  yearly  profit 
of  not  less  than  $135  per  acre.  Tmiothy,  red- 
top,  Japanese  millet,  corn,  onions,  squashes, 
and  rhubarb  have  all  yielded  splendidly  the 
present  season  without  fertilizer  of  any  kind. 
Oats,  rye,  asparagus,  and  strawberries  have 
been  raised  with  pronounced  success. 

Financial. — From  such  information  as  is 
available  it  appears  that  prior  to  reclamation 
the  salt  marsh  was  assessed  for  about  $12  or 
$13  per  acre.  In  1888  1.054  acres  were  as- 
sessed for  $24,635,  the  valuations  ranging  from 
$13  to  $32  per  acre,  but  averaging  $23..37.  In 
1895,  1,031  acres  were  assessed  for  $22,.335, 
an  average  of  $22.63  per  acre,  and  in  1908 
1,000  acres  were  assessed  for  about  $30,000,  an 
average  of  $30  per  acre.  The  market  valiie 
of  the  improved  areas  at  the  present  time  is 
from  $80  to  $100  per  acre,  and  the  cranberry 
bogs  would  probably  run  up  to  several  hun- 
dred dollars  per  acre. 

Conclusion. — The  reclamation  at  Green  Har- 
bor is  one  of  great  natural  opportunity.  There 
are  few  localities  where  1,600  ft.  of  dike  will 
protect  1,334  acres  of  rich  marsh  or,  taking  in 
all  the  area  to  the  level  of  the  higher  tides, 
nearly  1,700  acres,  and  where  the  upland  drain- 
age is  so  small.  Reclaiming  should  add  to  the 
healthfulness  and  attractiveness  of  the  lo- 
cality and  there  can  be  no  auestion  but  that 
the  agricultural  and  financial  success  of  the 
undertaking  would  have  been  very  much 
greater  than  it  has,  had  the  marsh  owners 
been  allowed  to  remain  in  peaceable  posses- 
sion of  their  property.  There  should  be  a 
new  sluice  of  larger  capacity  and  set  lower, 
and  the  land  should  be  ditched  in  a  systematic 
way.  With  these  improvements  well  main- 
tained, good  management,  and  a  better  feeling 
in  the  community  there  is  every  reason  to  be- 
lieve that  thorough  gravity  drainage  may  be 
secured  and  a  new  era  be  opened  up  in  the 
historv  of  the  Green  Harbor  reclamation. 


A  Discussion  of  Methods  of  Financing 
Irrigation  Developments.* 

Classifying  broadly,  there  are  three  condi- 
tions which  must  be  met  in  order  to  make  a 
proposed  scheme  of  irrigation  a  success;  first, 
an  available  supply  of  unappropriated  water 
so  situated  that  it  may  be  carried  to  cultiyata- 
ble  lands  which  are  not  available  for  agricul- 
ture except  by  the  artificial  application  of 
water ;  second,  a  practical  engineering  plan 
for  the  carriage  of  the  water  to  the  land  and 
its  distribution  thereon,  so  worked  out  that 
it  makes  reasonably  sure  that  the  system  may 
be  relied  upon  as  permanent  and  able  to  ful- 
fill year  by  year  the  purposes  for  which  it 
was  developed;  and  third,  capital  for  the  un- 
dertaking sufficient  to  complete  it  in  good 
order,  and  at  the  same  time,  assured  of  ulti- 
mate return  with  interest  for  the  period  dur- 
ing which  it  has  been  tied  up.  and  with  addi- 
tional profits  that  will  properly  compensate 
such   capital   for  the  risks  taken. 

T  do  not  wish  anyone  to  think  that  I  would 
suggest  that  these  profits  should  be  small. 
Certainly,  in  the  present  stage  of  the  irriga- 
tion industry,  they  shoiild  be  large.  The  risks 
taken  are  unusual  and  there  is  always  a  chance 
of  failure  from  any  one  of  numerous  causes 
beyond  the  control  of  man  and  which  could 
not  be  foreseen  based  on  the  information 
available  in  advance. 


♦Extracts  from  a  paper  by  Norman  E. 
Webster.  Jr..  before  the  National  Irrigation 
Congress  at  Chicago. 


For  after  all  the  study  that  has  been  given 
to  the  matter  of  the  country's  water  supply, 
the  data  in  regard  to  precipitation  and  stream 
flow  in  many  places  are  meager,  and  do  not 
cover  a  sufficiently  long  period  to  give  an  ade- 
quate forecast  of  what  may  be  reasonably  ex- 
pected in  the  future,  and  therefore,  of  what 
is  necessary  in  the  way  of  storage  and  regula- 
tion. At  the  same  time,  the  difficulties  insep- 
arably connected  w'ith  the  construction  of 
irrigation  works  are  so  great  that  those  who 
undertake  to  cope  with  the  forces  of  nature 
must  plan  against  the  possibility  of  great  ex- 
pense arising  from  events  which  could  not 
he   foreseen   or  adequately  guarded   against. 

The  irrigation  work  of  the  federal  govern- 
ment offers  examples  of  these  two  classes  of 
physical  difficulties.  In  New  Mexico,  "the 
canals  of  the  Hondo  project  were  ready  for 
operation  in  the  spring  of  19i)7,  but  since  that 
date  an  unprecedented  period  of  drought  has 
existed  and  the  flood  waters  of  the  Hondo 
River  have  been  so  small  in  quantity  that  but 
little  use  has  been  found  for  the  reservoir." 
This  statement  in  the  last  annual  report  illus- 
trates the  effect  on  the  project  generally  of 
insufficient  data  concerning  the  water  sup- 
ply. 

Again  in  Wyoming,  the  Pathfinder  Dam  was 
built  on  the  North  Platte  River  to  store  water 
in  a  reservoir  which  was  to  be  extended  and 
partly  enclosed  by  earth  dikes.  When  the 
daiTi  was  well  along,  but  before  the  embank- 
ments had  been  raised,  an  unprecedented  rise 
in  the  river  threatened  to  overtop  the  low 
reaches  in  the  rim  of  the  reservoir.  Be- 
cause of  the  consequent  peril  to  the  valley 
below  it  was  considered  necessary  to  prepare 
to  dynamite  the  dam  should  the  river  actually 
reach  the  danger  level,  while  at  the  same  time 
the  construction  of  the  dikes  was  rushed  as 
rapidly  as  possible.  Unplanned  for  work,  or 
planned  work  performed  at  rush  speed  al- 
ways adds  to  the  cost. 

If,  then,  as  we  have  seen,  the  uncertainty 
of  the  water  supply  and  the  possibility  of  un- 
foreseen engineering  difficulties  are  usually 
present  in  irrigation  enterprises,  it  becomes 
even  more  important  that  the  projects  be 
freed  if  possible  from  other  embarrassments, 
particularly  those  arising  from  unwise  meth- 
ods in  financing  and  management.  Especially 
is  this  true  since  it  is  probable  that  the  pub- 
lic estimation  of  irrigation  securities  will  al- 
ways hinge  more  largely  upon  the  degree  of 
confidence  reposed  in  its  financial  manage- 
ment than  upon  belief  or  knowledge  of 
soundness  in  the  technical  matters  of  water 
supply  and   engineering  design. 

Let  us  examine  the  financing  of  irrigation. 
I  shall  not  attempt  to  describe  the  methods  of 
all  enterprises,  nor  claim  that  in  detail  the 
description  will  fit  any  particular  promotion, 
but  I  shall  hope  to  be  fair  to  each  by  being 
fair  to  all  in  a  description  of  general  meth- 
ods. And  in  so  doing  I  will  have  in  mind 
only  those  cases  in  which  there  is  apparent 
the  purpose  to  deal  fairly  by  all  concerned, 
with,  of  course,  the  legitimate  and  necessary 
fundamental  that  the  enterprise  shall  pro- 
duce in  profits  a  handsome  return  to  those 
who  shall  have  put  it  through  to  successful 
completion. 

The  large  irrigation  developments  have  been 
financed  almost  exclusively  by  bond  issues. 
One  man  or  a  group  of  men  has  found  the 
necessary  land  and  water  and  has  acquired 
control  thereof.  These  men  have  then  in- 
vested some  money  in  engineering  surveys  and 
designs  and  often  in  some  development  work. 
When  the  project  has  been  brought  to  where 
its  general  feasibility  seemed  reasonably  well 
assured,  a  corporation  was  organized  to  take 
over  the  proposition.  For  the  actual  cash  ex- 
penditures made  by  the  original  developers 
they  have  frequently  been  paid  in  bonds  or  in 
casii  derived  from  the  sale  of  bonds.  For 
the  intangible  assets,  often  consisting  of  the 
control  of  the  water  and  through  it  of  the 
land,  by  means  of  water  appropriations  which 
while  not  perfected  and  vested  are  temporar- 
ily good  and  susceptible  of  perfection— for 
tliose  intangible  assets  it  has  often  been  the 
practice  to  issue  all  of  the  capital  stock. 

Thereafter   the    project   has    no    means   for 
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iraising  money  other  than  by  sales  of  bonds 
until  it  shall  have  reached  the  stage  when  it 
can  begin  to  realize  on  the  sale  of  land  or 
, water  rights  or  both. 

I  Up  to  the  time  of  the  bond  issne  the  expen- 
ditures have  been  for  preliminary  surveys, 
■designs  and  estimates:  for  organization  and 
'promotion  expenses  and  for  the  acquisition  of 
lands  and  existing  irrigation  systems.  After 
the  time  of  the  bond  issue  the  expenditures 
will  be  for  the  final  engineering,  including  if 
'properly  complete,  tographic  and  location  sur- 
vevs  and  structural  design :  for  actual  con- 
struction; for  general  administrative  and  le- 
cml  expense:  for  one  or  two  years'  expense 
iperation  and  maintenance:  and  for  in- 
st  on  the  bond  issue. 

An  examination  of  the  requirements  for 
these  several  classes  of  expense  would  most 
certainly  disclose  some  interesting  facts,  but 
the  information  could  be  obtained  only  from 
the  private  books  of  account  of  the  irrigation 
companies.  We  have,  however,  the  published 
reports  of  the  United  States  Reclamation 
Service  covering  over  .30  projects  throughout 
the  entire  arid  region.  While  the  form  of 
these  reports  is  not  quite  that  best  suited  for 
projects  developed  by  private  capital,  a  study 
of  the  figures  seems  to  warrant  these  con- 
clusions. 

The  expense  of  organization  and  promotion, 
together  with  the  reimbursement  of  original 
promoters  for  their  cash  disbursements,  may 
be  estimated  at  10  per  cent  of  the  cost  of 
construction.  The  general  administrative  ex- 
pense during  the  construction  period  may  be 
estimated  at  10  per  cent  of  the  cost  of  con- 
struction. The  duration  of  the  construction 
period,  counting  from  the  organization  of  the 
company,  may  be  estimated  at  from  two  to 
five  years.  The  additional  time  after  the 
completion  of  the  construction  work  for  the 
delivery  of  water,  before  collections  can  be 
counted  upon  as  a  reliable  income,  will  aver- 
age two  years.  And  as  the  money  for  con- 
struction must  be  provided  in  advance  of  ex- 
penditure requirements,  an  additional  six 
months  must  be  counted  upon  after  bond 
sales  before  the  funds  are  disbursed.  These 
three  elements  of  time  indicate  that  the  in- 
terest charges  on  the  bonds  during  the  con- 
struction period  and  two  years  of  the  operat- 
ing period  would,  at  6  per  cent,  amount  to 
from  21  to  30  per  cent  of  the  construction 
cost. 

I  I  have  measured  these  items  of  expense  in 
terms  of  construction  cost  because  there  is 
usually  an  engineering  estimate  of  the  con- 
struction cost,  while  there  may  be  no  estimate 
of  the  total  cost  including  all  other  expense 
items. 

From  these  figures  we  find  that  the  three 
litems  of  initial  organization  expense,  gen- 
eral expense  during  construction,  and  bond 
interest  together  entail  an  outlay  of  from 
41  to  50  per  cent  of  the  construction  cost. 


Moreover,  it  should  be  noted  that  the  in- 
terest charges,  as  computed  herein,  are  only 
on  the  money  necessary  for  construction,  so 
that  if  the  cash  for  all  purpo.<es  is  to  be  pro- 
vided from  the  bon<l  issue,  the  total  issue 
must  at  a  minimum  exceed  the  .actual  cost  of 
engineering  and  construction  by  from  50  to 
ti-T  per  cent,  according  to  whether  the  project 
will  require  from  two  to  five  years  for  build- 
ing. 

And  further  these  figures  arc  based  upon 
the  sale  of  bonds  at  par.  It,  however,  they 
net  the  company  less  than  par,  the  amount 
of  the  discounts  and  commissions  must  be 
provided  for  by  an  increase  of  the  foregoing 
excess  over  construction  cost. 

Having  investigated  the  financial  require- 
merits  of  irrigation,  let  us  examine  the  se- 
curity it  has  to  put  behind  its  bonds.  The  trust 
deeds  usually  mortgage  all  of  the  company's 
property,  real  and  personal,  both  presently 
owned  or  thereafter  acquired,  and  as  collateral 
require  the  deposit  of  contracts  for  the  sale 
of  land  or  w-ater  rights  or  both  to  the  extent 
of  from  12.5  to  150  per  cent  of  the  amount 
of  bonds  issued,  though  this  additional  se- 
curity is  sometimes  waived  as  to  a  portion  of 
the.  issue. 

Of  course  these  two  classes  of  security  arc 
mutually  exclusive  for.  to  the  extent  that  each 
water  right  contract  disposes  of  a  portion  of 
the  entire  supply  available  for  sale,  it  reduces 
the  equity  of  the  company  in  the  physical 
property  which  it  has  produced.  In  the  final 
analysis,  the  lien  which  the  water  right  con- 
tract gives  on  the  land  and  water  is  the 
strongest  security,  but  until  the  project  is  well 
along  toward  completion  there  is  no  assur- 
ance that  this  security  w'ill  ever  be  perfected 
by  providing  the  water  which  will  give  the 
land  its  possible  value.  Pending  the  time 
when  completion  is  assured,  the  security  rests 
wholly  or  mainly  on  the  value  of  the  property 
mortgaged,  rather  than  on  the  land  to  be  ir- 
rigated. 

But  if  the  funds  for  all  purposes  are  de- 
rived from  the  bond  issue  then,  as  we  have 
seen,  the  other  expenses,  not  including  bond 
discounts  and  commissions,  will  require  from 
50  to  60  per  cent  of  that  required  for  con- 
struction, so  that,  of  the  entire  proceeds  of 
such  bond  issues,  only  66%  to  60  per  cent 
will  be  available  for  actual  building  opera- 
tions. Such  an  investment  in  tangible  prop- 
erty does  not  of  course  offer  a  real  security 
for  the  bonds,  the  safety  of  which  then  rests 
on  the  successful  completion  of  the  enterprise. 
They  then  lose  the  element  of  security  which 
should  be  a  prerequisite  for  a  bond  and  be- 
come preferred  speculative  investments  in  the 
whole  project.  And  yet  there  is  no  way  to 
improve  the  security  behind  the  irrigation 
bond  during  the  construction  period,  unless 
provision  can-  be  made  whereby  these  general 
expenses,  and  especially  the  bond  interest, 
are  provided  for  otherwise  than  from  the 
sale  of  bonds. 


How,  then,  shall  irrigation  be  financed  in 
order  that  projects  shall  be  equal  to  carry- 
ing interest  and  general  expense  until  water 
right  contract  collections  are  supplying  an  in- 
come sufficient  to  provide  for  such  interest 
charges  and  a  sinking  fund  for  the  bonds? 

First,  by  a  bond  issue  the  proceeds  of  which 
shall  be  sufficient  to  provide  for  all  construc- 
tion and  engineering,  and  for  the  purchase 
of  lands  and  existing  irrigation  svstems,  and 
shall  be  restricted  to  such  uses. 

Second,  by  a  preferred  stock  issue,  the  pro- 
ceeds of  which  shall  be  sufficient  to  provide 
for  the  promotion  and  organization  disburse- 
ments, the  general  administrative  and  legal 
expenses  during  construction  and  the  bond  in- 
terest until  the  latter  is  supplied  from  water 
right  contract  collections. 

Third,  by  a  common  stock  issue  for  the  in- 
tangible assets  acquired  from  the  original  pro- 
moters. 

By  this  method  the  bonds  will  at  all  times 
have  as  security  construction  work  and  avail- 
able cash  equal  to  100  per  cent  of  the  bond 
proceeds,  while  the  water  right  contracts  de- 
posited as  collateral  will  be  a  better  security 
than  now,  inasmuch  as  the  investment  by  the 
preferred  stockholders  will  give  increased 
likelihood  of  the  efficient  and  speedy  com- 
pletion of  the  construction  work.  The  pre- 
ferred stock  should  be  preferred  as  to  assets, 
and  guaranteed  a  fair  return  for  the  period  of 
its  investment  and  might  properly  be  subject 
to  retirement  under  prescribed  conditions  after 
the  collections  were  sufficient  to  provide  both 
interest  and   sinking  fund   for  the  bonds. 

When  thus  retired  the  further  profits  of  the 
undertaking  would,  as  now,  belong  to  the 
common  stock.  The  plan  herein  proposed 
does  not  at  all  affect  the  status  of  the  pres- 
ent stock.  It  does,  however,  distinguish  be- 
tween the  investment  and  speculative  features 
of  the  present  irrigation  bond  by  providing 
that  the  speculative  element  shall  be  assumed 
by  the  preferred  stock,  thus  leaving  the  bond 
with  a  security  whereby  it  could  be  styled  an 
investment  proposition. 

Almost  certainly  the  present  depression  in 
irrigation  development  is  only  temporary,  and 
must  eventually  give  way  to  renewed  activity. 
.•\nd  this  will  follow,  not  because  promoters, 
bankers,  engineers,  contractors  or  even  ac- 
countants desire  it,  but  rather  because  the  in- 
creased population  and  the  popular  demand 
for  better  living  combine  to  make  it  neces- 
sary that  large  additional  areas  be  placed 
under  cultivation. 

It  is  nothing  new  to  call  attention  to  the 
fact  that  the  land  available  for  agriculture 
as  formerly  practiced  is  largely  exhausted.  In 
this  statement,  repeated  so  often  that  it  has 
become  a  platitude,  is  the  hope  of  the  irriga- 
tion industry.  But  as  an  important  aid  in  put- 
ting irrigation  on  its  feet  again,  a  rehabilita- 
tion of  its  scheme  of  finance  will  play  au  im- 
portant  part. 


STEAM     AND    ELECTRIC    RAILWAY    SECTION 


Methods   of   Protecting    Railway    Em- 
bankment   Along     Streams     from 
Current   Action,   With  Some 
Costs.'-' 

I  Vanishing  river  banks  frequently  threaten 
.  the  foundation  of  a  railway  paralleling  the 
stream.  The  only  escape  from  destruction 
then  lies  either  in  changing  the  location  of 
the  railway  or  in  preventing  further  encroach- 
ment of  the  errosive  currents.  Therefore, 
railroad  embankment  protection  resolves  it- 
self oftentimes  into  a  scheme  for  riyer  bank 
protection. 

Bank  protection  may  be  described   roughly, 
as    falling    under    three    classes:     (1)    Where 

'Abstracted  and  rewritten  from  the  report  of 
the     Committee   on     Embankment      Protection, 
•  American   Railway  Bridge   &   Building  Associa- 
ition. 


the  banks  and  bottom  of  the  stream  are  rock 
or  consist  of  a  substance  not  washable  by  the 
force  of  the  current.  In  this  case  there 
would  be  no  iieed  of  protecting  the  original 
bank  or  bottom  of  the  stream  but  the  loca- 
tion of  a  railway  embankment  within  the 
reach  of  the  river  at  high  stages  necessitates 
its  protection  against  erosion:  (2)  Where  the 
bank  and  bottom,  or  at  least  the  bottom  of 
the  stream,  consist  of  gravel  or  coarse  sand 
and  have  considerable  resistance  to  the  wash- 
ing-power of  the  current;  (3)  Where  the  soil 
is  alluvial  and  the  river  shifts  its  course  at 
will. 

For  the  protection  of  embankments  of  class 
1.  riprap  and  concrete  slabs  are  applicable. 
In  some  cases  a  row  of  piling  is  eflfective 
against  wave  washing  when  the  row  of  piling 
is  planked  to  prevent  a  current  from  wash- 
ing the   material   from  behind   the  piles. 

Riprap   usually   consists   of    stones   laid,    or 


dumped  on'  the  slope  of  the  roadbed  at 
points  where- injury  is  threatened.  The  size 
of  the  stones  is  governed  by  the  velocity  of 
the  stream,  the  drift  it  carries,  and  the  ice 
forming  in  it.  Ordinarily  the  size  of  stones 
needed  may  be  judged  by  the  size  of  those 
left  in  the  bed  of  the  stream.  If  these  are  not 
larger  than  "one  man  stone"  the  embank- 
ment will  be  safe  if  protected  by  stones  of 
that  size.  There  is  seldom  any  economv  in 
using  stone  smaller  than  this  size.  Streams 
carrying  large  drift,  or  worst  of  all,  streams 
which  freeze  deeply,  present  serious  prob- 
lems for  riprap.  Where  ice  forms  a  foot 
or  more  thick,  the  rising  water  will  lift  large 
stones  from  place.  Under  such  circumstances 
only  very  heavy  stone,  placed  with  a  derrick, 
will  give  adequate  protection.  The  cost  of 
riprap  is  given  at  30  cts  per  square  j'ard  and 
also  at  $3.00  per  cubic  yard  of  material  in 
place. 
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In   the   case   of   streams   of   class   2,   as   de-  there  is  no  further  trouble.     This  work  costs 

scribed   above,  all  of   the  methods  of  protec-  the  company  about  $1..50  per  cubic  yard,   in- 

tion,    described    for    streams    of    class    1    are  eluding  the   stone   placed  in   the  crib  and   the 

used,  and  in  addition  cribbing  or  a  slope  pave-  material  used  for  making  the  crib, 

ment    of    reinforced    concrete.      On    the    Ft.  The    newest    form    of    embankment    protec- 


Wire  Mesh 
Reinforcement 


■i. 

» 

T 

^ 

/ 

^-T5 

y^ 

OQf 

^fope  /y"  fo  /' 


^4-'  Projection  Wire  Reinforcing 
■^?-3'x4'  Hnlciino  IVire  Mest! 


''2^yy^'^^^^y^<^ng~mre~Mesii'''^ 


PLAN  OF  CONCRETe  /?eV£TMeNT 
/REINFORCED  lY/T/i  WIRE  ME5M 

About  6' 


'Wooden  ivedges 


■3"^4" 


3''a4" 


2-3' 


"x4"  Clamped  fogetfiei 
iti!  mre  reinforcing  bet 


'ng  bettveen 


r 


3"x4" 


FO^M  FO^  NOLO/ A/6  W//?E  P£ 
//VFoec/f^6 


FORM  CL/I/HP 


Fig.    1 — Reinforced    Concrete    Slab   for    Bank    Protection,   Southern    Pacific    Railway   Co. 


Worth  &  Denver  City  Ry..  cribbing  is  used 
with  the  best  results  on  river  banks.  Cribs 
about  10  ft.  wide  are  used  and  floored  with 
old  stringers  or  poles.  The  crib  is  built  in 
the  water  and  sunk  by  filling  with  stone  as 
it  is  built  up.  It  connects  with  the  bank  at 
the  upper  end  and  is  built  out  into  the  stream 


tion  and  that  which  may  be  most  successfully 
applied  to  streams  of  class  1  or  2  is  rein- 
forced concrete  slope  pavement.  Such  a  pro- 
tection is  illustrated  by  Fig.  1.  This  has  been 
used  on  the  .Southern  Pacific  and  consists 
of  a  slab  6  ins.  thick  with  a  wire  netting  in 
the    center    as    reinforcement.      In    one    case' 


was  filled  with  concrete  embedding  the  ends 
of  the  strips  of  mesh  reinforcement.  A  strip 
of  reinforcement  was  then  stretched  up-bank 
and  its  edges  were  clamped  by  forms  as 
shown  by  Fig.  1.  Braces  driven  between  the 
edge  forms  made  the  mesh  taut,  and  the 
forms  held  it  .3  ins.  clear  of  the  slope  surface.  ' 
The  space  between  forms  was  ne.xt  concreted, 
the  forms  serving  as  templets  for  thickness' 
of  slab.  When  the  concrete  had  hardened 
the  forms  were  removed  leaving  a  4-in.  sel- 
vage of  mesli  projecting  beyond  the  slab 
edges.  The  next  strip  of  mesh  but  one  was 
then  stretched  and  concreted  and  so  on  com- 
pleting alternate  sections  of  the  slab.  The 
intermediate  sections  were  constructed  by 
stretching  the  strip  of  mesh  up-bank  and  wir- 
ing its  edges  to  the  selvage  edges  projecting 
from  the  completed  slabs,  and  by  concreting 
the  open  spaces.  The  cost  of  the  376  square 
yards  of  slab  was  as  follows : 

Mat  erials :  Revetment. 

„       „      ,  Per  sq.  yd, 

2   roHs   fence  wire,   50  rods,   at  45 

cts.   per  rod %  22.50     J0.059S 

S2  ou.  yds.  gravel  and  sand  at  30 

cts 24.60       00654 

82%    bbls.    cement  at   J1.70 140.25       0.3731 

Total  material  J187.35  $0.4983 

Labor: 

Building  mixing  platform $  11.50  t0.0305 

Unloading   gravel    25. 0»  0.0665 

Unloading  cement 10.50  0  0279 

Putting  up  forms  and  wire 116.50  0.3099 

Placing  concrete    119. 0»  0.3165 

Total  labor J283.50     $0.7513 

Total  materials  and  labor $469.85     $1.2496 

The  work  was  done  by  a  gang  of  eleven 
men  working  10  hours  per  day  at  the  follow- 
ing daily  wages:  One  foreman,  $4.50;  one 
concrete  mason,  $3.2.5;  si.x  laborers,  each 
$2.25,  and  three  laborers  at  $2.50. 

On  the  Wisconsin  and  upper  Mississippi 
rivers,  where  class  2  conditions  are  encoun- 
tered, wing  dams  built  of  brush  weighted 
down  with  stone,  have  given  excellent  pro- 
tection. This  construction  is  used  at  points 
where  the  stones  used  as  riprap  would  soon 
be  buried  by  their  own  weight  sinking  them 
into  the  sand. 

For  streams  of  class  3  there  seems  to  be 
no  best  systerti  for  all  cases.  The  forms  of 
protection  which  have  given  entire  protection 
successfully  on  these  streams  are  two.  The 
first,   and   undoubtedly   the   best,   is   the    mat- 


Fig.   2 — Method   of   Weaving   and    Launching    Mattress,  Vicksburg,  Shreveport  &  Pacific  Ry.  Protection. 


pointing  at  an  angle  of  about  30^  down 
stream.  The  cribs  are  built  8  or  10  ft.  above 
water.  As  the  water  rises  the  crib  settles,  in 
most  cases,  but  it  is  built  up  and  filled  with 
stone  as  fast  as  it  settles.  After  two  or  three 
floods  the  settlement  ceases  and  a  sand  bar 
is  formed  at  the  back  of  the  crib  after  which 


where  it  was  put  on  a  new  fill  whicli  settled 
badly,  the  concrete  did  not  pull  apart  and  did 
not  allow  the  water  to  wash  the  fill. 

.'\  slab  containing  37G  square  yards  was 
constructed  as  follows :  The  bank  was 
sloped  1%  to  1,  and  a  12.n:18  in.  trench  was 
dug  along  the  foot  of  the  slope.     Tliis  trench 


tress.      Where    brush   is   procurable   at    a    fair 
cost  it  is  commonly  used. 

The  only  other  system  which  has  given  any 
measure  of  protection  in  this  class  of  stream 
is  the  permeable  pile  dike.  This  consists  of 
from  two  to  four  rows  of  piling  driven  at 
right    angles    to    the    bank,    framed    together 
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and  braced  to  resist  the  action  of  ice  and 
drift.  On  the  up-stream  row  are  fastened 
two  or  more  rails,  much  as  are  the  rails  of 
la  picket  fence,  and  to  these  are  fastened, 
;:)erpendiiularly,  poles  which  reach  the  bot- 
tom, and  extend  nearly  or  quite  to  high 
:water.  It  is  very  much  in  form  like  the  coni- 
imon  picket  fence.     Its  action  is  to  retard  the 


is  placed  below  the  mattress  barge,  about 
midway  between  the  two  ends  and  a  barge 
loaded  with  poles  is  tied  to  each  of  the  said 
ends. 

A  fascine  mattre.-;s  built  by  the  government 
in  ISOD  at  Xew  Madrid,  Mo!,  is  described  be- 
low. The  work  consisted  of  a  mattress  1 
ft.  thick  .\  ■2-")0  ft.  wide  \-  90  ft.  long,  and  an 


Fig.    3 — Plan    of    Fascine    Mattress. 


flow  of  the  water,  as  it  passes  through  it, 
»nd  cause  it  to  deposit  silt  in  the  compara- 
:ively  still  water  below  the  dike  thus  building 
ap  a  deposit  or  sand  bar,  and  ultimately  cul- 
:ivable  land.  These  dikes  must  be  so  close 
ogether  that  the  eddy  caused  by  one  dike 
.vill  be  caught  by  the  dike  next  below  and 
jroken ;  otherwise  the  eddy  would  wash  out 
and  destroy  the  deposit.  .\  system  of  this 
sort  was  described  and  illustrated  in  Engi- 
N'EERixr.  &  CoNTR.\CTixr,  Dec.  7,  1910,  in  con- 
nection with  work  done  by  the  Chicago.  Mil- 
waukee &  St.  Paul  Ry.  at  the  company's 
iridge  across  the  Missouri  river  at  Mobridge, 
S.   Dak. 

;  The  mattress  style  of  protection  is  best,  but 
is  more  costly.  Its  only  failures  are  where 
the  protection  was  only  partial.  If  the  mat- 
tress does  not  go  out  to  the  central  thread  of 
the  deepest  water  of  the  stream,  the  water 
will  work  under  the  edge  and  destroy  the 
mat.  If  it  does  not  extend  to  a  point 
above,  and  to  a  point  below,  where  the  force 
)f  the  stream  strikes  the  bank,  the  water  will 
cut  around  the  ends  of  it  and  destroy  it.  Of 
course,  the  bank  of  the  stream  above  low  wa- 
,ter,  and  e.xtending  to  above  high  water,  must 
he  protected  by  riprap.  With  the  permeable 
pile  dike  it  is  usually  necessary  to  protect 
the  bottom  of  the  stream  under  the  dike  with 
a  mat. 

I  .\monK  the  railway  enibankment  protec- 
tions now  being  built  is  that  at  Delta  Point. 
iLa.,  where  the  government  is  weaving  and 
'sinking  a  fascine  mattress  opposite  Vicks- 
;')urg.  Miss.,  for  protecting  the  right  of  way 
nf  the  Vicksbur.g,  Shreveport  &  Pacific  Ry. 
Figure  2  is  a  view  showing  the  method  of 
weaving  the  mattress  and  indicating  how  the 
mattress  is  slid  off  the  barge  as  fast  as  com- 
lileted.  Figures  .3.  4  and  -5  show  the  construc- 
tion in  plan  and  perspective. 
I  A  mattress  .300  ft.  wide  by  1.200  ft.  long 
[represents  a;i  area  of  about  eight  acres  and 
the  placing  of  this  on  the  bottom  of  a  stream 
pf  from  40  to  100  ft.  deep  against  currents 
from  0  to  8  ft.  per  second  is  not  an  easy  task. 
A  c_omp!ement  of  men  for  a  mat  200  ft.  wide 
is  .")4  under  a  foreman,  divided  into  three 
;_qual  gangs  each  under  a  master  laborer. 
Fvach  gang  consists  of  five  men  on  the  brush 
''large  passing  brush  to  the  weaving  party  of 
.twelve  men,  and  one  man  on  the  mat  maul- 
ing the  brush  tightly  into  place  as  the  weav- 
|rs  push  it  down.  Each  gang  builds  one- 
Fhird  thf  width  of  the  mat.  '  The  brush  barge 


auxiliary  connecting  mattress  and  shore  pav- 
ing of  4  ins.  of  spalls  and  (i  ins.  of  stone  ex- 
tended up  the  graded  bank  to  the  27  ft.  stage. 
A  set  of  platforms  or  fascine  barges  was 
used  in  addition  to  the  mat  barges,  and  joined 
to  them  longitudinally.  The  platform  barges 
were  ordinary  barges  with  an  e.xtra  deck 
raised  to  the  level  of  the  platform  of  the  mat 
barge.  .Mong  the  side  of  these,  joining  the 
mat  barges,  forms  were  built  in  which  to 
construct  the  fascines,  the  tops  of  these  forms 
being  at  the  same  elevation  as  the  highest 
point  on  the  mat  ways.  Under  the  platform 
of  the  mat  barges  were  placed  19  reels  1.3  ft. 
apart,  the  two  outside  reels  containing  %  in. 
and  the  others  5-16  in.  galvanized  steel 
strands,   made  of   7   wires    each.     These    are 


hardwood  poles,  the  diameter  of  the  butts  of 
the  poles  being  from  4  to  8  ins.,  and  to  this 
head  were  fastened  the  bottom  cables.  The 
weaving  strands,  which  were  %  in.  gal- 
vanized steel  strands,  composed  of  seven 
wires,  were  also  fastened  to  the  head  at  the 
same  place  as  the  bottom  cables,  and  hence 
they  were  nineteen  of  these   13  ft.  apart. 

The  fascine  was  made  by  placing  brush 
from  1  to  4  ins.  in  diameter  at  the  butts  in 
the  forms  and  compressing  them  into  round 
bundles  or  fascines  12  ins.  in  diameter,  by 
means  of  the  lever  chains.  While  thus  com- 
pressed they  were  tied  together  with  No.  12 
galvanized  steel  wire.  Care  was  taken  to 
keep  the  butts  well  scattered.  The  fascine 
was  next  raised  out  of  the  forms  and  pushed 
to  the  ways  and  down  to  the  head,  when  the 
weaving  cables  were  passed  over  the  fascine. 
then  down  under  the  fascine,  and  the  bottom 
strand  up  between  the  fascine  and  the  head. 
Then  a  pair  of  Ij  in.  blocks,  one  end  fastened 
to  the  mooring  barges  and  the  other  (by 
means  of  a  "Haven"  clamp)  attached  to  the 
weaving  strand,  and  six  men  at  each  set  of 
blocks  pulled  the  fascine  down  to  the  head. 
While  the  strain  was  on  the  weaving  strand 
it  was  either  clamped  to  the  bottom  strand  or 
held  so  that  the  fascine  could  not  separate 
from  the  head,  or  one  from  the  other,  by 
driving  a  staple  into  the  butt  of  a  willow  so 
as  to  take  both  the  weaving  and  bottom  ca- 
bles. The  weaving  and  bottom  cables  were 
clamped  together,  at  every  tenth  fascine,  be- 
sides being  stapled,  so  that  the  fascines  could 
not  slip  apart.  This  method  was  continued 
until  the  mat  was  built  of  the  desired  length. 

The  labor  on  the  mat  was  divided  into 
three  parties:  one  party  unloaded  the  brush 
ofT  the  barges ;  the  second  party  carried  the 
brush  to  the  formers  and  made  the  fascines ; 
the  third  party  assisted  the  second  in  raising 
the  fascines  out  of  the  forms  down  on  the 
ways  and  tied  them  together.  When  the  ways 
were  filled,  the  friction  brakes  were  raised 
and  the  launch  made,  the  brakes  being  put 
on  again  just  before  the  launch  was  com- 
pleted, so  as  to  get  a  uniform  strain  on  each 
cable. 

In  order  to  strengthen  the  mat,  five  longi- 
tudinal wire  strands,  26  ft.  apart,  were  placed 
over  its  whole  length.  The  first  one  was  on 
the  outside  of  the  channel  edge,  and  of  % 
in.  diameter,  composed  of  19  galvanized  steel 
wires ;  the  second  was  also  %  in.  and  the 
remainder  were  %  in.  diameter,  composed  of 
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Fig.  4 — Method   of  Making    Mat.    No.   1,   Fig.  3. 


the  bottom  cables,  and  the  ends  of  each  were 
made  fast  to  the  head  and  under  the  mat  at 
right  angles  to  the  fascines.  Each  cable  was 
in  one  piece,  its  length  being  determined  by 
the  length  of  the  mat.  Friction  brakes  were 
used  on  the  reels  to  keep  the  cables  taut. 

The  method  of  procedure  during  the  con- 
struction of  a  fascine  mat  was :  First  a  large 
head,   about   3   ft.   in    diameter,   was  made   of 


seven  wires.  These  strands  were  fastened  to 
the  head  of  the  mat  at  the  same  place  as  the 
other  strands,  and  were  clamped  to  the  weav- 
ing strands  at  every  tenth  fascine,  the  clamps 
being  so  arranged  as  to  come  half  way  be- 
tween those  on  the  bottom  of  the  mat. 

The  shackle  straps  were  fastened  to  the  mat 
by  first  taking  a  turn  around  the  head,  then 
encircling  two  or   three   fascines   about   10   ft. 
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from  the  liead,  and  iie.xt  clamping  to  the  top 
strands.  Seven  shackle  straps  were  used,  the 
two  nearest  the  shore  not  being  backed  up 
with  a  top  strand.  In  order  to  give  the  mat 
the  necessary  rigidity  in  sinking,  longitudinal 
poles  of  .3  to  8  in.  d'iameter  at  the  butt  were 
placed  over  it,  the  rows  being  13  ft.  apart,  and 
fastened   to   the   mat   with   No.    12   galvanized 


Brush   and   poles   used   per   square  of   mat. 

cords    4 

Stone    (ballast  and  sinking)    per  square  of 

mat,  cu.   yds 2.5n 

Cost  per  square  foot  in  place,  cents 15.63 

The  quantity  of  stone  used  was  large,  as 
an  e.xtra  mount  was  placed  on  the  mat  from 
the  zero  to  the   10-foot  contour. 

Preparatory  to  paving,  the  grade  was  neat- 


Crosby   Clip 
used  - 


-  Sfjsrkle  I'ne 

Fig.  5 — Method  of   Making   Mat.   No.  2,   Fig.  3. 


wire  and  No.  9  copper  wire.  The  ties  were 
4  ft.  apart,  one  of  copper  and  the  next  two  of 
galvanized  wire.  These  wires  encircled  a 
fascine  and  a  pole.  Care  was  taken  to  keep 
the  galvanized  and  copper  wires  well  apart, 
so  that  no  chemical  action  could  take  place 
and  destroy  the  wires. 

The  supply  of  labor  was  not  abundant. 
White  men  subsisted  by  the  government  were 
employed  in  all  responsible  positioris.  At 
first  the  common  laborers  were  white  and 
self -subsisting  but  owing  to  hot  weather  and 
hard  work  they  were  replaced  by  negroes. 
The  price  paid  was  $30  per  month  and  board. 
The  self-subsisting  laborer  received  $1.2.5  per 
dav    of    8   hours. 

Brush  and  poles  were  obtained  by  contract 
at   $1.05   per   cord   for   the    former  and   $1..50 
per    cord    for   the    latter,    and   the    source   of 
supply    was    from    10    to    30    miles    above   the 
work.'    The  deliveries  were  not  sufficient,  ow- 
ing to  the   fact  that  the  estimated  auantity  to 
be   used  per  day  was  too   small.     Stone  was 
obtained   by    contract    from    the   quarries    and 
Stored  on  the  bank  during  the  spring. 
\    '.   .\t  .first  the  progress  of  the  work  was  slow 
^    cxwing'to  the  fact  that  the  labor  was  untrained 
A-nA  tliat  the  fascine  was  then  an  experiment ; 
but    after    the    details    had    been    worked    out 
;      fairly    gbod,  progress    was     made.      Mattress 
Si     cojii'Structi&fl  '\yas  begun  on  July  27  and  com- 
'  '    pleted  on  .August  16,  when  the  mat  was  sunk. 
The  cost  data  follow  : 

Brush    used    per  square,    cords $1.60 

Poles  used  per  square,  cords O.l 

Stone  ballasting,  cu.  yds 57 

Total   cost  of  mat  per  square $G.2.j 

There  was  not  much  grading  to  be  done, 
as  the  bank  had  nearly  a  1  on  3  slope,  except 
at  the  upper  end,  where  graders  had  to  be 
used.  Hydraulic  grading  began  on  .\ug.  IT 
and  was  completed  Aug.  25. 

Bank    graded,    linear  ft •'iCO 

Material  moved,    cu.   yds 2,154 

Cost  per  cu.  yd $0.0S 

The  excessive  cost  was  due  largely  to  a 
pile  of  very  compact  sawdust  which  was  re- 
moved   with   difficulty. 

The  narrow  connecting  mats  were  placed 
along  the  entire  bank  protected,  as  the  river 
mat  did  not  come  up  to  the  water's  edge. 
These  were  built  on  the  ways,  of  the  old  type 
of  mattresses,  and  then  launched  in  place. 

Total  length  of  connecting  mats  built,  in- 
cluding laps,   linear  ft 1000 

Average  width  of  connecting  mats,  ft 15.15 

Total  built,  155.5  squares,  sq.  ft 15,550 


ly  dressed.  Paving  began  at  or  near  the  8  ft. 
contour  and  extended  to  the  27  ft.  contour. 
The  spalls  used  in  paving  were  from  1  to  10 
pounds  in  weight,  and  the  stone  weighed  from 
10  to  40  pounds.  The  average  thickness  of 
the  paving  was  10  inches,  4  in.  of  spalls  and 
G  in.  of  riprap.  The  length  of  the  bank  paved 
was  900  ft.;  the  area  of  bank  paved  8,001  sq. 
vds.  The  total  cost,  exclusive  of  grading,  was 
8.35  cts.  per  square  yard.     The  following  is  a 

summary  of  the  cost ; 

Per 
lin.  ft. 
River  mat,  900  lin.  ft..  2,250  squares,  cost.. $15. 62 
Connecting  mats,  900  lin.  ft.,  155.5  squares, 

cost   2.'82 

Paving,  900  linear  ft.,  72,008  sq.  ft.,  cost i.5S 

Superintendence,  care  of  plant,  repairs,  etc.     2.26 


Total  cost  per  linear  foot. 


Fig.  6 — View  on  Arkansas  River  Below  Litt 

Kerr 


Soine  of  the  work  of  the  Kerr  gabion  sys- 
tem is  shown  in  Figs.  6  and  7.  Its  design  is 
shown  in  Fig.  8. 

The  gabion  works  on  the  law  of  sedimenta- 
tion. A  stream  running  rapidly  carries  much 
sand  in  suspension,  sometimes  as  much  as  50 
per   cent.      If    the    flow     or     velocity     of     the 


le  Rock,   Showing    River   Before   Installation   of 

Gabions. 

the  saving  effects  of  the  deflection  of  the 
current  from  the  banks  farther  down  the 
stream  caused  by  the  sand  bar. 

The  design  of  the  gabion  jetty  is  such  that 
this  eddy  is  broken  up  into  thousands  of  small 
eddies  devoid  of  harmful  effect.  On  a  basis  of 
the  total  contract  this  particular  gabion  would 


stream  is  tlien  reduced  by  tlie  introduction  of 
a  pervious  gabion  jetty  which  allows,  say  .50 
per  cent  of  the  water  to  pass  through  the 
same  while  the  other  half  is  shunted  around, 
a  corresponding  reduction  in  the  velocity  of 
the  stream  is  eiTected,  and  a  deposit  of  the 
sand  which  it  is  not  able  to  carry  at  the  re- 
duced flow.  By  var>-ing  the  mesh  of  the  lac- 
ing, one  can  secure  different  results  in  carry- 
ing the  deposit  of  sand  close  to  or  far  below 
the  gabion,  as  may  be  desired  by  the  con- 
ditions. 

In  the  example  of  work  illustrated  the  river 
was  digging  a  very  deep  bend  at  the  place 
toward  which  the  steamboat  is  pointing  anri 
taking  away  land  in  large  quantities,  forming 
a  new  channel  and  slowly  closing  the  old 
channel  to  the  right  of  the  middle  bar  shown 
in  Fig.  6  by  connecting  it  with  the  main  bar 
on  the  opposite  shore.  The  steamboat  is  just 
entering  the  new  channel  at  low  water,  the 
old  one  being  already  too  shallow  for  navi- 
gation. 

.At  this  juncture  the  owner  of  the  land  en- 
tered into  contract  with  the  River,  Rail  & 
Harbor  Construction  Co.,  of  Jackson,  Miss., 
for  the  installation  of  the  Kerr  gabion  sys- 
tem. .At  a  period  when  the  river  was  high 
enough  to  carry  a  large  amount  of  sand  and 
make  the  shoal  channel  navigable,  the  jetty 
shown  at  the  upper  end  of  the  sand  bar  in 
Fig.  7  was  put  into  the  swollen  stream,  with 
the  result  that  the  low  water  channel  was 
within  a  few  weeks  filled  with  sand  and 
within  three  months  the  immense  sand  bar 
shown  in  this  picture  was  built.  High  water 
thereafter  became  more  and  more  sluggish  in 
the  old  bend  and  caving  grew  less  and  finally 
ceased.  This  bar  is  1,700  ft.  long,  400  ft.  wide 
and  the  depth  of  the  fill  varies  from  2  to  i 
22    ft. 

This  gabion  is  graded  in  height  from  8  ft. 
to  16  ft.  and  is  600  ft.  long,  being  constructed  j 
entirely  of  oak  and  willow  cut  near  the  site.  1 
Occasionally  steel  arches  are  used  in  the  con- 
struction to  add  weight  to  the  structure,  to 
sink  it  and  hold  it  to  the  bottom.  The  very 
important  feature  of  anchoring  and  holding 
this  work  in  place  is  accomplished  by  sink- 
ing large  concrete  blocks  into  the  sand  by  a 
hydraulic  jet,  to  which  are  attached  steel  an- 
chor cables  made  fast  to  the  gabion. 

The   length   of   the   bank   protected   in   tins 
case  up  to  this  time  is  1,700  ft.,  not  to  mention    ' 
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not  cost  more  than  $4,800,  and  a  piling  jetty 
of  the  same  length  would  have  cost  $!),000. 

The  gabion  work  of  the  Kerr  system  in 
most  cases  has  been  made  of  willow  and  oak 
materials  secured  near  the  site  of  the  w^ork. 
Construction  for  the  coast  of  the  Gulf  of 
Mexico,  placed  to  protect  a  railroad  from 
being  washed  away  by  the  storms  and  for 
building  up  the  beach  of  the  coast  along  the 
railrn;id.   which   was  built   to   stand  the  blows 


Economy  in  the   Use  of  Treated  Ties 

and  the  Cost  of  Treating  Seasoned 

vs.  Unseasoned  Ties.* 

\N'hen  we  speak  of  an  unseasoned  tie,  we 
mean  one  freshly  cut,  or,  at  least,  one  that 
has  been  recently  cut  and  has  lost  but  a  very 
small  amount  of  the  moisture  which  it  orig- 
ally   contained ;   in   other   words,   the   sapwood 


erly    treated.      Some    kinds    of    ties    may    be 
seasoned  in   three  or   four  months. 

For  the  purpose  of  illustration,  and  as  a 
basis  for  argument,  we  will  assume  that  it 
requires  si.x  hours  to  treat  a  charge  of  thor- 
oughly seasoned  ties  and  nine  hours  to  treat 
a  charge  of  unseasoned  ties.  Of  course,  the 
time  may  vary  one  way  or  the  other,  but  we 
found  this  to  be  a  fair  average.  (It  should 
be    stated    here    that    the    treatment    referred 


Fig.   7 — View   of    River    as    Shown    in    Fig.    6     After    Installation    of   Jetty   of    Kerr   Gabions. 


f'l  the  surf  and  the  breakers  during  storm, 
was  constructed  of  arches  made  of  oak  bent 
.iftcr  steaming  the  timber,  making  it  very  stitT 
after  it  is  braced  on  the  inside.  This  work 
was  laced  with  sawed  dimension  stripping,  all 
of  it  being  creosoted. 

For  emergency  revetments  the  w'Ork  is  built 
cylindrical  in  form.  Fig.  8,  and  the  cylinders, 
one  after  another,  are  put  to  the  bottom  of 
the  river,  strung  on  cables  which  have  previ- 
ously been  anchored  in  the  bottom  of  the 
stream.  These  cylinders  have  cross-sectional 
partitions  and  they  at  once  deflect  the  water, 
acting  much  as  a  mattress  would  act.  These 
cylinders  are  made  as  a  rule  about  5  ft.  in 
diameter  and  they  soon  fill  up  with  sand  and 
thus  make  a  solid  bank. 

Much  trouble  could  be  prevented  if  the  par- 
ties concerned  would  take  action  in  the  matter 
of  protecting  banks  or  protecting  bridges  in 
time  to  avoid  the  crisis,  as,  for  instance,  in 
the  case  where  a  river  starts  to  dig  a  bend 
up-stream  from  a  bridge,  say  a  mile  away, 
and  it  is  getting  deeper  and  deeper,  and  it  is 
known  that  it  is  coming  around  behind  the 
abutment  of  the  bridge  when  it  gets  that  far 
down.  The  proper  thing  to  do  is  to  take 
.idvantage  of  that  mile  and  begin  to  work 
with  the  system,  in  small  pieces.  In  this  way 
1,000  ft.  of  work  will  afford  more  protection 
than  5,000  ft.  would  do  at  the  time  of  the 
crisis. 


Maine    Society    of    Civil    Engineers. — .\t 

the  annual  meeting  of  the  Elaine  Society  of 
Civil  Engineers,  held  at  Lewiston,  Feb.  7,  the 
following  officers  were  elected :  President, 
Walter  H.  Sawyer,  Lewiston :  Vice-President, 
Prof.  Harold  S.  Boardman,  Orono ;  Secretary 
and  Treasurer,  Frank  E.  Pressey,  Bangor ; 
Directors :  Cyrus  C.  Babb,  .Augusta ;  E.  E. 
Greenwood,  Skowhegan ;  C.  A.  Mixer,  Rum- 
ford  ;  J.  C.  Stevens,  Portland ;  E.  C.  Jordan, 
Portland. 


is  so  completely  filled  with  moisture  that  it 
would  be  impossible  to  thoroughly  treat  the 
tie  until  this  moisture  had  been  at  least  par- 
tially removed.  .\  seasoned  tie,  therefore,  is 
one  that  has  been  cut  for  some  time  and  the 
moisture  allowed  to  evaporate  to  a  greater 
or   less   degree. 

The  time  necessarv  to  season  a  tie  so  that 
it  can  be  properly  treated  varies  in  different 


to   is   with   a   mi.xture   of   creosote   and   zine- 
chloride,  known  as  the  card  process.) 

Assuming  this  to  be  correct,  attention  i<! 
called  to  the  two  tables  fojlowing,  one  show- 
ing the  cost  of  treating  in  a  plant  having  a 
maximum  capacity  of  1,800.000  seasoned  ties 
a  year,  and  the  other  the  cost  of  treating  in 
the  same  plant,  where  the  maximum  capacity 
is  reduced  to  1,200,000  unseasoned  ties  a  year. 


Fig.  8 — Kerr  Gabions  Applied   to   a   Washout. 


localities,  as  well  as  in  different  seasons.  The 
kind  of  wood  also  is  of  considerable  im- 
portance. Oak  ties,  in  Illinois,  must  be  air- 
seasoned  six  months  or  more,  according  to 
the   time  of  year,   before   they  can   be   prop- 


•Abstract  of  a  paper  read  by  F.  J.  Angler. 
Superintendent  Timber  Preservation,  Baltimore 
&  Ohio  R.  R..  read  at  the  eighth  annual  meeting 
of  the  American  Wood  Preservers'  Association 
at  Chicago. 


TABLE     I.     —    COST    OF    SEASONED 

TREATING  CAPACITY  OF  PLANT, 
1,800,000  PER  YEAR. 

Unloading  from  cars  to  ground  to  sea- 
son at  $0.0070   each $  12,600.00 

Loading    from    ground    to      trains     at 
$0.0055  each   s 

Switching  trams  at  $0.0020  per  tie 3 

Loading    treated    ties   out     at     $0.0065 
each  11,700.00 

Fixed  expenses 23,268.00 

Preservatives  at  15  cts.  per  tie 270,000.00 


TIES; 


S, 900.00 
3,600.00 
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Fuel    (assume    ',3    less      for      seasoned 

over  unseasoned  ties) 5,600.00 

Insurance  carried  on  1.000,000  ties  (es- 
timated)           4,000.00 

Interest      on      1.000,000     ties     lor     six 

months,  or  a  per  cent  on  $250,000.00..     12,500.00 

$353,168.0') 
600,000  more  seasoned  ties  treated  than 
unseasoned,    worth   $0,044   each    (see 
statement)    26.400.00 

.$326,'6S.0O 
Cost  per  tie $0.1815 

TABLE   II.  —  COST  OF  UNSEASONED   TIES; 
TREATING  CAPACITY  OF  PLANT 
1,200,000  PER  YEAR. 
Unloading    one-fourth     from    cars    to 
ground  to  enable  prompt  releasing  of 

cars,  at  $0.0070 $     2,100.00 

Loading  900,000  ties  from  cars  to  trams 
at   platform   and   300,000     ties     from 

ground   to  trams  at  ?0.0055 6.600.00 

Switching  300,000  ties  from  yard  to  re- 
torts at  $0.0020 600.00 

Loading  ties  out  at  $0.0065   each 7.800.00 

Fixed    expenses    23,268.00 

Preservatives  at  15  cts.  per  tie ISO. 000.00 

Fuel    S.400.00 

Insurance  carried  on  300,000  ties  (es- 
timated)           1,200.00 

Interest  on  300,000  ties,  or  5  per  cent 
on  $75,000.00   3.750.00 

$233,718.00 
Cost  per  tie $0.1948 

In  each  case  the  total  cost  of  handling  is 
shown  from  the  moment  the  ties  are  received 
at  the  plant  until  they  are  loaded  into  cars 
for  shipment.  In  the  case  of  fixed  expenses 
there  are   included  the  salaries  of  the  super- 


intendent, general  foreman,  office  force,  en- 
gineers, firemen,  etc. ;  that  is,  all  labor  which 
would  not  change  one  way  or  the  other, 
whether  treating  seasoned  or  unseasoned  ties. 
This  amounts  to  $0.U1'J'J  per  tie  when  treating 
1,800,000  ties  per  year,  and  $0.0104  when  treat- 
ing 1,200,000  ties  per  year.  In  the  case  of 
seasoned  ties,  where  no  steaming  is  done, 
it  is  assumed  that  insurance  is  carried  on 
1,000,000  ties  for  six  months  and  that  $2.j0,- 
000  will  be  continually  invested  at  .">  per  cent. 
In  the  case  of  unseasoned  ties,  we  must  as- 
sume that  at  least  300,000  will  always  be  in 
the  yard.  This  stock  is  necessary  to  provide 
against  delay  to  plant  at  certain  times  of 
the  year,  when  traffic  is  so  great  that  com- 
pany material  cannot  be  moved  with  regu- 
larity. Also,  at  certain  times  of  the  year,  ties 
will  be  received  faster  than  they  can  be 
treated,  necessitating  the  storing  of  a  portion 
of  them. 

It   is   shown   in   the   table   that  a  treated  tie 
is  worth  $0,044  to  the  company.     This  is  ob- 
tained as  follows : 
Untreated  Ties — 

First  cost  $0.50 

Cost  of  putting  in  track 15 

Cost  of  tie  in  track $0.65 

5  per  cent  interest  on  investment  for  six- 
years   195 

Second  renewal,  end  of  six  years -   .65 

5  per  cent  interest  on  first  investment  for 
six  years,  and  on  second  investment  for 
six  years 39 

Total  cost  of  tie  for  period  of  12  years.  .$1.SS5 


Average  cost  per  tie  per  year $0,157 

Treated  Ties- 
First  cost    $0.70 

Cost  of  putting  in  track    15 

Cost  of  tie  in  track $0.85 

5%  on  investment  for  12  \'ears 51 

Total  cost  of  tie  for  12  years $1.36 

Average  cost  per  tie  per  year $0,113 

Saving  per  tie  per' year.   $0,044. 

Untreated  ties  are  assumed  to  last  six  years, 
and  treated  ties  twelve  years.  Assuming  this 
to  be  reasonable,  and  that  600.000  more  ties 
per  year  can  be  treated  when  thoroughly  sea- 
soned, deduct  from  the  cost  of  seasoned  ties 
the  difference  between  1,800,000  ties  and  1  - 
.300,000  ties,  or  000,000  ties,  at  $(1,044  each,  and 
we  have  a  difference  of  $0.0133  per  ties  in 
favor  of  treating  seasoned  ties.  This  mul- 
tiplied by  1,800,000,  the  number  of  seasoned 
ties  treated  per  year,  represents  a  saving  of 
$23,940  in   favor  of  seasoned  ties. 

In  addition  there  would  be  a  better  penetra- 
tion of  the  preservatives:  therefore  a  longer 
life  obtained  for  the  tie^  and  the  lessened 
possibility  of  injury  to  the  wood  by  steam- 
ing. When  steaming  there  is  always  a  large 
amount  of  sewage  to  dispose  of,  while  in  non- 
stearning  there  is  practically  none.  The  dis- 
position of  sewage  is  a  difficult  problem  at 
most  plants,  because  no  matter  how  it  is 
handled  some  of  it  will  get  into  the  rivers 
or  creeks  and  pollute  the  water  to  such  an  ex- 
tent that  damage  suits  may  result.  This  is 
entirely   avoided   when   using   seasoned   ties. 
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Methocis  of  Channel  Protection  with  a 

Description  an(i  Costs  of  a  Special 

Method  Employed  at  Devil's 

Island,  Illinois. 

Contributed    by    F.    Y.    Parker,    U.    S.    Assistant 
Engineer,   St.   Louis,   Mo. 

Engineers,  not  conversant  with  river  im- 
provement, as  well  as  laymen,  may  think  that 
there  is  little  if  any  variation  in  the  methods 
used  to  maintain  a  required  depth  and  stability 
of  channel.  The  maintenance  of  this  depth 
and  stability  could  properly  be  called  channel 
protection  and  will  be  thus  designated  in  this 
article.  Just  here  it  seems  proper  to  state  that 
bank  protection  is  one  of  the  methods  used  to 
secure  channel  protection  and  not  to  protect 
the  bank  alone ;  although  this  may  be  done 
where  a  city,  town  or  other  valuable  public 
property  is  endangered. 

CHANNEL    PROTECTION. 

Channel  protection  may  be  accomplished  by 
three  methods,  direct  or  in  combination,  viz., 
dams  or   dikes,   hurdles,   and  bank   protection. 


Fig.  1 — View  Showing  Method  of  Bank  Pro- 
tection  at   Devils    Island,    Illinois. 


Expedients  by  movable  dams,  dredging,  and 
special  methods  are  not  considered,  as  the  re- 
sults obtained  are,  in  a  majority  of  cases,  tem- 
porary. Neither  are  locks  and  dams,  since 
their  mission  is  to  pool  the  water  without  ref- 
erence to  channel  protection. 

Dams   or   Dikes. — These   may  be   of   loaded 
timber  cribs,  weighted  brush  in   layers,   stone. 


concrete  or  any  combination  of  these  mate- 
rials,— and  they  may  operate  either  directly  or 
indirectly :  directly  by  contracting  the  width 
and  thus  increasing  the  velocity  of  the  cur- 
rent at  the  conjested  spot;  indirectly  by  clos- 
ing some  chute  or  slough  and  turning  this 
drain  back  to  swell  the  volume  of  the  parent 
stream.  In  the  latter  case  the  resulting  ben- 
efit is  less  concentrated  and  moreover  can 
only  be  used  at  infrequent  intervals  of  river 
length. 

In  using  a  dam  directly  for  channel  pro- 
tection the  river  width,  velocity,  and  cross 
section  should  be  carefully  observed  at  difTer- 
cnt  stages  and  the  character,  length  and  height 
of  dam  designed  from  this  data.  Too  much 
contraction  causes  the  opposite  bank,  if  fria- 
ble, to  scour  as  well  as  the  channel.  Con- 
versely should  the  bank  opposite  be  composed 
of  rock  or  hard-pan  the  channel  will  be  deep- 
ened immediately  down  stream ;  but  at  the 
higher  stages  of  the  river  the  water  will  be 
shunted  with  more  or  less  violence  against 
this  non-friable  bank  and  rebounding  will  at- 
tack the  opposite  bank,  sometimes  two  or  three 
miles  down  stream.  Likewise  if  the  dike  is 
too  short  results  will  not  be  commensurate  for 
the  time,  money  and  labor  expended.  In  any 
case  the  length  is  a  greater  controlling  factor 
than  the  height.  It  is  almost  needless  to  say 
that  an  endless  variety  and  combination  of 
these  dams  or  dikes  can  be  constructed. 

Hurdles. — Hurdles  accomplish  the  same  re- 
sult as  dams  but  by  an  apparently  different 
method.  This  method  although  radically  dif- 
ferent from  dams  in  construction  really  evolves 
into  a  dam  in  the  end ;  since  the  hurdle  col- 
lects drift,  both  large  and  small,  which  sooner 
or  later  become  packed  against  the  upstream 
side  and  sanded  into  the  bottom.  However  in 
any  and  every  case  the  end  in  view  is  the 
same,  as  with  dams  or  dikes,  viz.,  to  contract 
the  stream  width  or  close  some  drain  of  the 
parent    stream. 

These  hurdles  have  beeh  constructed  here- 
tofore of  wood ;  but  within  recent  years  one 
or  two  experimental  hurdles  of  short  length 
have  been  built  of  concrete  with  gratifying  re- 
sults. The  time  is  rapidly  approaching  when 
the  increasing  cost  of  piles,  considered  with 
their  comparatively  short  life,  will  necessitate 
a  change  to  concrete.    • 

In  the  case  of  both  dams  and  hurdles  local 
conditions   control     the     height,      length      and 


strength;  the  strength  of  hurdles  being:  se- 
cured by  driving  one  or  more  rows  of  single 
piles ;  one  or  more  rows  of  clumps  or  com- 
binations of  the  above  braced  horizontally,  in- 
clined, or  in  combination.  The  remarks  made 
about  dams  in  regard  to  the  importance  of 
well  considered  length  is  equally  applicable  to 
hurdles. 


Fig.  2 — View  Showing  Method  of  Bank  Pro- 
tection  at   Devils    Island,   Illinois. 


Bank  Protection. — More  variety  and  com- 
bination of  methods  as  well  as  considerable 
ingenuity  is  required,  to  cope  successfully  with 
an  eroding  bank,  than  in  the  two  former 
methods  of  channel  protection  heretofore  con- 
sidered. In  this  case  the  engineer  has  not 
only  swift  currents  and  eddies  to  contend  with, 
but  the  bank  is  usually  composed  of  some 
easily  erodable  material  such  as  sand,  mud, 
clay  or  combinations ;  in  strata  of  infinite 
variety  and  thickness ;  not  only  above  but  be- 
low the  water  level. 

The  bank  protection  proper  consists  of  a 
subaqueous  mattress,  sunk  along  the  shore  to 
a  stage  of  river  suitable  to  conserve  its  life, 
in  combination  with  rip  rap  or  stone  paving  on 
the  adjacent  bank.  This  work  is  frequently 
supplemented  by  short  hurdles  in  washouts  and 
pockets  along  the  bank. 

Many  varieties  of  mattresses  have  been  used 
such  as  fascine;  close  woven  (small  brush); 
open  weave  (large  brush)  and  lumber.  In 
some  cases  the  mattress  has  been  nailed  and 
wired  together  without  attempting  to  weave;  I 
depending,  as  heretofore  noted,  on  local  con- 
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ditions  of  current  and  Hfmk.     Subaqueous  pro- 
tection by  means  ot   concrete  blocks,  suitably 
connected,   has   been    proposed ;    l)ut    thus    far 
>  in  the  embryo  stage. 

Various  methods  of  bank  paving  have  been 
used,  those  in  general  and  successful  use  are 
as  follows :  Paving  with  "one  man  stone"  by 
laying  flat  or  leaning  each  stone  against  its 
upgrade  neighbor;  constructing  a  mattress  on 
the  bank  and  either  weighting  with  stone  or 
paving  over  it.  In  both  of  the  above  cases 
spalls  may  be  used  as  a  base,  a  filler,  or  both; 
and  are  frequently  used  alone  as  a  paving  ma- 
terial. Sundry  variations,  modifications  and 
combinations  of  these  metiiods  are  also  in  use. 
Concrete  has  been  used  to  a  limited  extent; 
but  no  marked  success  has  been  scored.  In 
all  cases  the  bank  to  be  paved  sliould  be  given 
a  grade  suitable  for  the  hank  material  and 
the  paving  to  be  used. 

DEVILS    ISLAND    WORK. 

In  the  latter  part  of  1911  the  writer  had 
charge  of  some  protective  work  at  Devils 
Island,  111.  (four  miles  east  of  Cape  Girardeau, 
Mo.),  Mississippi  River  improvement  under 
Lieut.  Colonel  Chas.  L.  Potter,  Corp  of  Engi- 
neers. U.  S.  A.  At  this  place  several  hurdles 
had  been  built  in  years  past.  One  of  these 
had  been  completely  destroyed,  but  as  part  of 
the  stonework  at  the  shore  end  was  still  intact 
It  was  considered  advisable  to  try  and  hold  it 
in  place  with  a  view  to  the  ultimate  restora- 
tion of  the  hurdle  line  when  the  depth  of 
water  would  permit.  Moreover  the  mainte- 
nance of  the  bank  line  at  this  particular  place 
was  a  vital  factor  in  channel  protection  at  this 
locality. 

Immediately  above  and  below  the  old  rip  rap 
large  pockets  had  formed  in  the  bank ;  the  up- 
stream pocket  had  an  approximate  perimeter 
of  500  ft. ;  the  downstream,  one  of  900  ft. 
These  semi-circular,  almost  tangent,  pockets  left 
the  old  stonework  at  the  outer  end  of  a  pen- 
insula .SOO  ft.  in  length,  from  the  bank  line 
proper,  and  25  ft.  wide  at  the  river  end.  The 
narrowness  of  the  peninsula  precluded  grading 
.md  paving  in  the  usual  manner,  hence  a  spe- 
■al  method  of  protection  had  to  be  devised. 

A  continuous  open  weave  brush  mattress, 
100  ft.  wide,  of  the  usual  type,  was  built  and 
>unk  from  the  formation  of  the  upstream 
pocket  to  a  point  250  ft.  on  the  downstream 
side  of  the  peninsula.  At  the  approximate 
center  of  the  upstream  pocket  a  hurdle  was 
constructed  from  the  bank  to  deep  water  and 
the  shore  end  protected  by  a  bank  mattress 
weighted  with  stone.  Fig.  1.  From  the  down- 
stream edge  of  this  bank  mattress — junction 
')f  peninsula  with  main  bank  line — the  bank 
was  graded,  as  far  as  the  natural  slope  per- 
mitted, around  the  peninsula  to  a  point  100 
ft.  on  the  downstream  side.  This  grading  was 
topped  by  a  vertical  bank  averaging  11  ft.  in 
height. 

Willow  poles  not  less  than  4  ins.  at  the 
butt  were  settled  -3  ft.  in  the  ground  and  5  ft. 
apart  along  the  entire  length  of  the  graded 
bank  so  that  they  would  lean  against  the  top 
of  the  vertical  bank  at  an  approximate  angle 
of  30°.  To  these  willows,  smaller  willows 
were  nailed  from  the  ground  to  7  ft.  above. 
The  bank  was  then  paved  with  stone  over  the 
entire  grade,  particular  attention  being  paid  to 
covering  the  space,  between  the  willows  and 
the  vertical  bank,  with  a  heavy  rip  rap  of 
stone.  After  completing  the  stonework  addi- 
tional willows  were  nailed,  side  by  side  on 
the  inclined  willows,  to  within  a  foot  of  the 
top  bank,  and  a  single  row  at  the  bank  line. 
Fig.  2.  Wire  cables  leading  from  dead  men 
or  stumps  on  the  bank  were  attached  to  the 
inclined  willows  every  40  or  50  ft. 

On  the  downstream  side  of  the  peninsula   a 
^tcondary  pocket  had  formed  in  the  large  one. 
This   pocket   was  30   ft.   across   with   vertical 
sides.     Across  the  mouth  a  single  row  of  piles 
was   driven,   close   to   the   bank   line,    and   the 
intervening  space  filled  with  brush.     The  stone 
paving  and  curtain    mattress     heretofore     de- 
scribed terminated  at  this  brush   filled  pocket. 
In   the   large   downstream   pocket   a    hurdle, 
similarly   situated   thereto   and   in   all    respects 
'f\  duplicate  of  the  upstream  pocket  hurdle,  was 
''•■instru  -ted 


The  cost  of  the  curiam  mattress— 100  lin,  ft. 
— 1,200  sq.  ft.— was  as  follows; 
Materials: 
35  cords  of  brush  at   Ji.Ofi  per  cord i  71.75 

00  lbs.  20d  nails  at  $il.H)7  per  lb 9.S 

100  lbs.  «0d  nails  at  $U.USS  per  lb l.SS 

too  ibs.   wire  at  $u.:;22  per  lb 2.2;; 

Total    materials $  76  8;; 

Labor: 

1  overseer  at  iS-oS   per  day,    >/•  day $     1.67 

I  foreman  at  $3.00  per  day,  1  day li.OO 

L'O  laborers   at    $I.i'S    per  day,    1    day 25.60 

Total   labor    $  30.27 

Subsistence    10.75 

Grand    total    $117.85 

This  gives  a  cost  of  2.8  cts.  per  square  foot 
of  mattress  constructed. 

Report  of  the  Annual    Meeting  of    the 
Kansas  Engineering  Society. 

ContrihutMi  by  A.  K.  Losh,  Kansas  State  Agri- 
cultural College. 
T'he  second  annual  meeting  of  the  Kansas 
Engineering  Society  was  held  at  the  .-Vgricul- 
lural  College.  .Manhaltan,  Kansas,  Jan.  23  and 
24.  .A  part  of  the  second  day  was  spent  see- 
ing the  college  and  the  new  engineering  shops 
and  laboratories  I'he  local  members  of  the 
engineering  faculty  gave  a  smoker  one  night 
in  the  Commercial  Club  rooms  and  a  luncheon 
the  next  day  at  the  Domestic  Science  Depart- 
ment. 

The  new  Kansas  road  law  requires  that  the 
public  highways  be  classified  according  to  their 
utility  and  relative  importance  as  state  roads, 
county  roads,  mail  route  and  township  roads. 
State  roads  are  roads  designated  as  such  bv 
the  legislature.  County  roads  are  roads  desig- 
nated by  the  county  commissioners  and  are 
to  be  highways  connecting  cities  and  market 
centers  and  must  be  made  as  nearly  con- 
tinuous from  one  county  to  the  next  as  pos- 
sible. Mail  routes  are  roads  used  by  the 
postal  service  which  have  not  been  desig- 
nated as  state  or  county  roads  All  other 
public  highways  are  known  as  township  roads 
The  state  and  county  roads  arc  constructed 
and  maintained  at  general  county  expense  un- 
der the  direct  supervision  of  the  county  com- 
missioners and  county  engineer.  The  mail 
route  and  township  roads  are  constructed  and 
maintained  at  township  expense  under  the  su- 
pervision of  the  township  highway  commis- 
sioners and  the  county  engineer.  Messrs.  W. 
S.  Gearhart,  H.  A.  Rowland,  C.  C.  Huntington. 
Fred  R.  Hesser  and  E.  E.  Clark  presented 
papers  on  "How  Roads  Should  be  Classified 
and  How  the  Different  Classes  Should  be  Con- 
structed and  Maintained."  The  general  con- 
census of  opinion  was  that  the  new  law  gives 
the  most  equitable  distribution  of  the  cost  of 
constructing  and  maintaining  public  highways 
Kansas  can  have  until  the  state  is  permitted  to 
do  internal  improvement  work.  .Also  that  the 
system  of  administration  is  commendable  and 
that  if  the  county  commissioners  use  good, 
honest  judgment  in  selecting  their  county  en- 
gineer and  in  organizing  their  road  forces  the 
slate  and  county  roads  can  be  made  model 
highways  throughout  the  state,  reaching  every 
community. 

In  discussing  plain  monolithic  concrete  re- 
tainin.g  walls  such  as  are  used  in  track  eleva- 
tion work  where  the  walls  are  heavily  sur- 
charged, J.  M.  Meade  recommended  that  the 
width  of  base  be  made  0.65  of  the  height  with 
a  top  width  of  not  less  than  18  ins.  He  cited 
a  number  of  costly  failures  where  a  width  of 
only  0.45  had  been  used.  For  reinforced  con- 
crete walls  he  stated  it  was  common  practice 
to  use  0.6  of  the  hci.ght  for  the  base  width. 
He  especially  emphasised  the  importance  of 
proper  filling  and  drainage  back  of  retaining 
walls. 

L.  E.  CoKrad  presented  a  paper  on  "Some 
Observations  of  Retaining  Walls"  and  stated 
that  it  is  often  claimed  that  engineering  de- 
sign must  be  on  a  sound  liasis,  that  if  a  bridge 
were  improperly  designed  it  would  fail.  In 
.general,  he  said :  "This  may  be  true  but  un- 
fortunately it  is  not  always  so."  It  was  his 
opinion  that  probably  the  most  powerful  fac- 
tor to  be  combatted  by  those  advocating  con- 
servative designs  is  the  fact  that  a  great  many 
poorly    designed    strncture^    do    not    fail      A 


numlier  of  examples  were  cited  of  >uch  struc- 
tures. What  bridge  engineer  has  not  inves- 
tigated bridges  that  had  no  scientific  reason 
for  not  failing  but  apparently  stood  only  by 
force  of  habit.  Mr.  A.  R.  Mann,  in  discuss- 
ing foundations,  stated  his  observations  led 
him  to  believe  that  either  the  resistance  to 
shear  of  brick  and  concrete  work  is  over-es- 
timated or  else  the  difTerence  of  amount  of 
settlement  of  the  different  parts  of  a  build- 
ing is  often  under-estimated.  ' 
R.  V.  Leeson's  paper  on  "Concrete  Bridges" 
was  especially  interesting  for  his  company  has 
built  more  reinforced  concrete  highway  bridges 
than   any  other  company   in   the  state. 

.Among  the  inost  interesting  and  valuable 
papers  presented  was  one  on  "Field  Methods, 
Office  Practice  and  Supervision  and  Inspec- 
tion of  Paving  Work  in  Topeka,"  by  Messrs. 
•A.  R.  A'oung,  E.  G.  Gibson  and  C.  A.  Forter, 
Reinforced  concrete  slabs  for  gutter  boxes  at 
sidewalk  crossings  were  highly  recommended 
by  Messrs.  G.  L.  McLane  and  L.  E.  Curfman. 
In  a  report  on  "Inverted  Siphons  in  Street 
Drainage,"  Mr.  Curfman  stated  he  was  not 
a  strong  advocate  of  their  use  and  believed 
that  it  is  not  always  the  best  engineering 
practice.  However,  there  are  cases  where  they 
can  scarcely  be  avoided  and  with  a  little  atten- 
tion they  can  be  kept  in  good  condition  and 
by  the  use  of  oil  no  trouble  would  be  ex- 
perienced  from   mosquitoes. 

Some  interesting  facts  concerning  the  first 
use  of  concrete  pavements,  their  present  cost 
and  how  to  construct  them,  was  given  in  a 
paper  by  J.  H.  Titus.  Joseph  O'Neil,  in  dis- 
cussing the  maintenance  of  street  pavements, 
states  the  sources  of  the  greatest  trouble  in 
the  maintenance  of  pavements  are  cuts  made 
by  plumbers  and  public  utilities,  unrestricted 
traffic,  improper  street  cleaning,  moving  of 
buildings  and  heavy  machinery  without  re- 
gard to  injuring  pavements,  the  burning  of 
rubbish  and  the  mixing  of  building  materials 
on  pavements.  The  worst  of  these  is  the 
cutting  of  the  pavement  by  plumbers  and  utili- 
lies.  The  best  solution  of  this  problem,  he 
believes,  is  to  require  them  to  make  a  cash 
deposit  with  the  city  which  deposit  is  ex- 
pended in  making  the  necessary  repairs  by 
the  city's  skilled  workmen,  "Mixing  concrete 
or  mortar  or  building  fires  on  pavements," 
he  says,  "should  be  made  a  misdemeanor." 
-A  paper  presented  by  C.  C.  Witt  on  the 
work  of  the  Engineering  Department  of  the 
Public  Utilities  Commission  was  especially  in- 
teresting and  brought  out  a  good  discussion. 
Clinton  S.  Burns  in  a  paper  on  "The  Manage- 
ment of  City  Utilities  and  Thejr  Valuation," 
ably  discussed  the  fundamental  priiiciales  of 
making  public  utility  valuation-,  and  the  ad- 
vantages of  valuations  and  the  factors  neces- 
sary to  insure  successful,  economical  opera- 
tion of  these  utilities. 

The  merits  of  the  different  systems  of  irri- 
gation, especially  those  used  in  Kansas,  were 
iliscussed  by  J.  W.  M,avity.  The  velocity  of 
the  flow  of  the  Kansas  River  was  treated  in 
a  paper  read  by  V.  R.  Parkhurst.  In  a  paper 
presented  by  W.  J.  .Arnold,  he  recommended 
that  the  state  make  careful  investigation  of 
flood  protection  and  the  conservation  of  the 
excess  water.  H.  B.  Walker's  paper  on  "The 
Engineering  of  Tile  Drainage"  should  be  of 
great  value  to  the  members  who. have  not  had 
a  large  experience  in  this  work. 

A  paper  presented  by  S.  C.  Loper  on  "The 
Contamination  of  City  Wells"  dealt  with  a 
series  of  examination  made  on  fifty  wells  in 
the  city  of  Lawrence  and  the  deplorable  con- 
dition he  found  in  many  cases.  He  also  cited 
a  number  of  other  examples  to  verify  the  gen- 
eral statement  that  contamination  of  wells  is 
in  proportion  to  the  density  of  surrounding 
life. 

"The  Use  and  .Abuse  of  Sewage  Disposal 
Plants"  was  discussed  by  C.  A.  Smith.  He 
made  a  strong  plea  for  the  members  of  the 
Society  to  aid  the  State  Board  of  Health  and 
in  closing,  said :  "With  your  help  and  that  of 
tlie  State  Board  of  Health  sewage  disposal 
plants  will  be  understood  and  properly  taken 
care  of;  the  profession  and  science  will  be 
advanced  and  the  state  and  municipality  will 
be  greatly   benefited."  , 
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A.  A,  Potter  ably  discussed  the  relative  ef- 
ficiencies of  the  dififereiit  prime  movers  for 
electric  power  plants.  He  stated  that  each 
type  of  prime  mover  has  its  field  of  applica- 
tion in  the  generation  of  electricity  and  that 
no  one  of  the  commercial  types  will  supplant 
all  others  for  all  purposes. 

In  a  paper  by  R.  S.  Filkin  it  was  urged  that 
better  system  and  organization  on  private  and 
public  work  be  established  by  engineers.  J. 
S.  Worley  presented  a  paper  on  "Conserva- 
tion and  the  Engineer."  He  urged  that  en- 
gineers should  be  leaders  by  reason  of  their 
special  training  in  this  great  moveinent. 

The  retiring  President,  W.  C.  Hoad,  gave  an 
address  on  "The  Spirit  of  Public  Service  in 
Engineering."  He  believes  the  cultivation  of 
the  spirit  of  disinterested  service  will  bring 
its  sure  reward  to  the  profession  as  a  whole 
as  well  as  to  the  individual  members  of  it; 
that  it  is  this  rather  than  by  the  machinery 
of  legislation  or  by  the  devices  of  the  labor 
union  that  the  standing  of  the  profession  and 
its  reputation  with  the  public  can  be  most 
surelv  advanced  and  that  the  success  that  will 
come"  from  this  spirit  of  altruism  will  be  of 
the  highest  type. 

The  election  of  ofiicers  resulted  as  follows: 
President,  R.  V.  Leeson,  Topeka ;  Vice  Presi- 
dent. J.  M.  Meade,  Topeka;  Secretary-Treas- 
urer, \V.  S.  Gearhart,  Manhattan. 

'r  PERSONALS. 

■Mr  \  G  BaKer  has  been  appointed  Chief 
Inspector  of  Streets  of  Pomona,  Cal. 

Mr  .1  R.  Gilhula,  Superintendent  of  the  Illi- 
nois Traction  System  at  Springfield,  111.,  has  re- 
signed. 

Mr  E  P  Roberts,  President  of  the  Cleve- 
land '  Engineering  Society,  has  been  appointed 
Citv  Smoke  Inspector. 

Mr  Walter  L.  Drager  has  been  appointed  As- 
sistant Engineer  of  the  Department  of  Public 
Works  at  Schenectady,  K.  Y. 

Mr  H  E  Phelps  has  been  appointed  City 
Engineer  of  Boulder.  Colo.,  succeeding  Mr.  Fred 
R.  Dungan,  who  has  resigned. 

Mr.  William  Jager,  a  prominent  contractor  of 
Bismarck,  N.  D.,  was  killed  Feb.  S  by  the  acci- 
dental discharge  of  a  revolver. 

Mr.  Stoddard  Jess  has  resigned  as  President 
of  the  Harbor  Commission  of  Los  Angeles.  Cal., 
because  of  the  pressure  of  private  business. 

Mr  W  A.  Cross,  formerly  of  Warren  Broth- 
ers Co.,  Boston,  Mass..  has  become  a  member 
of  the  Concrete  Engineering  Co.,  141  Milk  bt., 
Boston,   Mass. 

Mr  W  CD.  Rockwell,  formerly  Assistant  City 
Engineer,  has  been  appointed  City  Engineer  of 
.Savannah,  Ga.,  succeeding  Mr.  J.  W.  Howard, 
who  has  resigned. 

Mr  Waller  F.  Brooks  was  appointed  by  the 
State  Highwav  Commission  as  State  Engineer 
of  Highways"  in  Blue  Earth  and  Faribault 
Counties,   Minnesota. 

Mr  H  G  Smith.  Formerly  Assistant  City  En- 
gineer of  Salt  Lake  City,  Utah,  has  taken  a  po- 
sition in  the  engineering  department  of  the  Ore- 
gon Short  Line  R.   R. 

Mr  E.  L.  Cousins,  formerly  Railway  and 
Bridge  Engineer  of  Toronto,  Ont.,  has  left  the 
city's  service  to  become  engineer  lor  the  Board 
of  Harbor  Commissioners. 

Mr.  Gervaise  Purcell,  Consulting  Civil  Engi- 
neer, has  moved  his  offlces  to  Rooms  1030  and 
1031,  Union  Oil  building,  corner  Spring  and  Sev- 
enth streets,  Los  Angeles,  Cal. 

At  the  annual  meeting  of  the  Canadian  Society 
of  Civil  Engineers,  held  in  Montreal  on  January 
26,  Mr.  Wm.  F.  Tve  was  elected  President,  and 
Mr.  Henry  H.  Vaughan,  Vice-President. 

Mr.  J.  C.  Doxsee.  Manager  of  the  Horton  Con- 
crete Co..  Kansas  City,  was  killed  by  a  switch 
engine  while  superintendending  work  his  com- 
pany was  doing  for  the  Kansas  City  Terminal 
Co. 

Mr.  Alfred  Solano,  Consulting  Engineer,  has 
moved  his  ofHce  from  Suite  902  Broadway,  Cen- 
tral Building,  to  Suite  841  Title  Insurance  Build- 
ing, corner  Fifth  and  Spring  streets,  Los  An- 
geles, Cal. 

Mr.  Ralph  Bennett  has  resigned  as  Chief  En- 
gineer of  the  Great  Western  Power  Co..  San 
Francisco,  to  accept  the  position  of  Chief  En- 
gineer of  the  Dominguez  Land  Company.  Title 
Insurance  Bldg.,  Los  Angeles. 

Mr.  Wm.  Whitenton,  General  Manager  of  the 
Third  District  of  the  Chicago,  Rock  Island  & 
Pacific  R.  R.,  with  headquarters  at  Fort  Worth. 
Tex.,  comes  to  Chicago  as  General  Manager  in 
place  of  Mr.   Tinsman,  promoted. 

Mr.  W.  H.  Tiedemann  has  been  appointed 
Principal  Assistant  Engineer  of  the  City  of  Se- 
attle. Other  appointments  are  Mr.  C.  B.  George. 
Mr.  O.  A.  Piper,  Mr.  W.  O.  Thompson  and  Mr. 
I.  W.  Embury,  all  District  Engineers. 

Mr.  Everett  K.  Murray,  connected  for  some 
time  with  the  engineering  corps  of  the  Kansas 
City  Terminal   Railway  Co.,   has  been  appointed 


by  the  Kaw  Valley  Drainage  Board  as  Chief 
Engineer  in  charge  of  the  work  along  the  Kaw 
River 

Mr.  John  A.  Fox  has  been  appointed  Commis- 
sioner at  Ijarge  of  the  Panama  California  Expo- 
sition to  be  held  at  San  Diego,  Cal.,  in  litla. 
For  a  number  of  years  Mr.  Fo.x  was  an  engineer 
engaged  in  levee  work  on  the  lower  Mississippi 
River. 

Mr.  Charles  Brinkley  has  been  appointed  Su- 
perintendent of  Roads  and  Inspector  of  Bridges 
of  Marion  County,  Indiana.  This  is  a  newly  • 
created  position,  the  duties  of  which  are  to 
direct  and  inspect  the  work  of  the  road  super- 
visors. 

Mr,  A,  Irving  Brewster,  formerly  Editor  "In- 
surance Engineering,"  has  opened  an  office  at 
Richmond  Hill,  Long  Island.  New  York,  and 
will  accept  assignments  for  the  preparation  of 
special  articles  relating  to  fire  protection  engi- 
neering, 

Mr,  D,  W,  Stradling,  formerly  Assistant  Engi- 
neer, City  of  Indianapolis,  has  been  appointed 
Assistant  Professor  ol  Civil  Engineering  at  the 
University  of  Kansas  at  Lawrence,  Kan.,  where 
he  will  have  charge  of  the  Railway  Engineering, 
courses. 

Mr.  H.  D.  Chapman,  City  Engineer  of  Rich- 
mond, presented  his  resignation  at  the  meeting 
of  the  City  Council  January  20  and  asked  that 
immediate  action  be  taken,  as  he  had  other 
business  matters  requiring  his  attention  in  San 
Francisco. 

Mr.  C.  W.  Powers,  Resident  Engineer  of  the 
Middle  Division  of  the  Grand  Trunk  Railway  Co,. 
has  been  appointed  by  City  Engineer  Rust  to 
succeed  Mr,  E,  L,  Cousins  as  Railway  and  Bridge 
Engineei'  in  the  City  Engineer's  department  of 
Toronto,  Ont. 

Mr,  Charles  F,  Breitzke  has  resigned  his  posi- 
tion as  Assistant  Engineer  with  the  New  Yorli 
Board  of  Water  Supply  and  is  now  associated 
with  Messrs  Johnson  &  Fuller,  Consulting  Engi- 
neers &  Sanitary  E,xperts,  150  Nassau  Street. 
New   York   City. 

Mr.  Semple  S.  Scott  and  Mr,  H,  Rose  an- 
nounce the  organization  of  the  Scott-Rose  Coni- 
pany,  with  offices  at  16.51  Marquette  Bldg..  Chi- 
cago. They  are  prepared  to  serve  clients  as 
engineers  in  technical,  mechanical,  automobile 
and  manufacturing. 

Mr.  R.  V.  Leeson  of  Topeka  has  been  elected 
President  of  the  Kansas  Engineering  .Society. 
Other  ofiicers  are:  Vice  President,  J.  M.  Meade, 
Topeka:  Secretary-Treasurer,  W.  S.  Gearhart, 
Manhattan;  Directors,  H,  A.  Rowland,  McPher- 
son,  and  W.  C.  Hoad,  Lawrence. 

Mr.  Lee  D.  Fisher,  Chief  Engineer  of  the  Joliet 
Lt  Southern  Railway,  died  at  Joliet  on  Feb.  S. 
Mr.  Fisher  was  a  young  man  and  his  death  is 
.said  to  h.ave  been  the  result  of  a  nervous  break- 
down due  to  overwork.  He  has  been  Chief  En- 
gineer of  the  road  since  its  incorporation. 

Mr.  Augustus  Bouldin,  City  Surveyor  of  Balti- 
more, Md,,  for  the  past  fourteen  years,  died  at 
his  home  on  February  7  as  a  result  of  heart 
failure.  He  was  82  years  old.  Mr.  Bouldin  w;ls 
born  in  Baltimore  in  1829  and  his  father  and 
grandfather  were  City  Surveyors  for  the  city  in 
tlieir  time. 

Mr.  W.  B.  Gatewood,  Cincinnati.  Ohio,  has 
been  appointed  Division  Engineer  of  the  Chi- 
cago Division  of  the  Chesapeake  &  Ohio  R.  R. 
Mr.  Gatewood  has  been  connected  with  the  road 
for  a  number  of  years,  and  since  1010  has  been 
in  charge  of  the  track-laying  on  the  Chicago 
Division. 

Mr.  L.  L.  Griffiths  has  resigned  his  position  as 
General  Superintendent  of  the  Texas  Portland 
Cement  Co.  and  opened  up  an  office  in  Dallas. 
Texas,  as  President  of  the  L.  L,  Griffiths  Engi- 
neering Co.,  consulting,  civil,  mechanical  and 
electrical  engineers.  Mr.  Griffiths  is  retained  by 
the  Texas  Portland  Cement  Co.  as  Consulting 
Engineer. 

Mr.  Wm.  P.  Parker  has  been  appointed  Engi- 
neer of  Construction  of  the  Galveston  Causeway 
at  Galveston,  Texas,  by  the  Board  of  Engineers 
representing  the  various  interests  concerned. 
^Ir.  Parker  has  been  serving  as  Chief  Engineer 
of  the  A.  M.  Blodgett  Construction  Co.,  con- 
tractors on  the  work,  since  the  commencement 
of  construction, 

Mr,  A,  H,  Koebig  and  Mr,  A,  H.  Koebig,  Jr.. 
Consulting,  Hydraulic  &  Civil  Engineers,  an- 
nounce the  removal  of  their  offices  from  902 
Broadway,  Central  Building,  to  Suite  841  Title 
Insurance  Building,  Los  Angeles,  California, 
where  they  will  continue  in  the  general  prac- 
tice of  engineering  under  the  firm  name  of 
Koebig  &  Koebig. 

Mr.  Russell  S.  Greenman  was  elected  Presi- 
dent of  the  Albany  Society  of  Civil  Engineers 
at  the  annual  election  held  in  Albany,  N.  Y., 
Jan.  30,  Other  officers  are  as  follows;  C,  C, 
Covert,  First  Vice  President;  Emory  E.  Bran- 
sow,  Second  Vice  President:  A.  H.  Parthesius. 
Third  Vice  President:  Edward  H.  Sargent, 
Treasurer,  and  Clark  Bro.wn.  Librarian. 

Mr.  Chas.  Booth,  wlio  has  been  connected 
with  the  Chicago  Pneumatic  Tool  Co.  since  its 
organization,  has  been  appointed  District  Man- 
ager of  the  company's  New  England  territory, 
with  headquarters  at  191  High  St..  Boston, 
Mass.,  vice  J.  M.  Towle.  resigned.  Mr.  Booth, 
up  to  Sept.  1.  1911.  was  Vice  President  of  the 
company,  at  which  time  he  was  compelled  to 
resign  owing  to  ill  health, 

Mr,  Geo.  W,  Patnoe,  who  has  been  connected 
with  Dolese  &  Shepard  of  Chicago  as  Master 
Mechanic,  resigned  on  Feb,  1st.     Mr.  Patnoe  has 


taken  an  interest  in  the  Holarn  Stone  Company 
at  Cleveland,  Ohio,  and  will  assume  the  man- 
agement of  the  company's  affairs.  Mr.  Pat- 
noe has,  except  for  a  four  year  period  when 
engaged  elsewhere,  been  connected  with  the 
Dolese    &    Shepard    Company   for   30   years. 

Mr.  .Samuel  H.  Lea,  State  Engineer  of  South 
Daliota,  and  party  recently  inspected  a  new 
mountain  road  constructed  a  few  miles  out  from 
Deadwood.  The  trip  was  made  in  sleighs  in  a 
l3linding  snowstorm,  but  was  worth  the  discom- 
fort, as  an  organization  was  later  effected  com- 
prising an  interstate  road  association  to  con- 
struct a  road  across  South  Dakota  and  "Wyom- 
ing from  Minnesota  to  the  Yellowstone  National 
Park.  Mr.  Lea  read  a  paper  at  the  meeting 
descriptive  of  the  proposed  road. 

Mr.  S,  L,  Fuller,  formerly  President  and  Gen- 
eral Manager  of  the  Friday  Contracting  Co.,  has 
been  appointed  as  General  Superintendent  of  the 
C,  M,  Neeld  Construction  Co,,  Oliver  building, 
Pittsburgh,  Pa.  Mr,  Fuller's  wide  experience, 
including  the  construction  of  some  of  the  long 
span  reinforced  concrete  bridges,  will  prove  a 
valuable  addition  to  the  firm.  The  C.  M,  Neeld 
Construction  Co,  was  organized  last  year  to 
carry  on  a  general  contracting  business,  covering 
complete  factory  buildings,  l>ridges,  reinforced 
and  plain  concrete  construction  in  general, 

Mr.  John  V.  Hanna,  Chief  Engineer  of  the 
Kansas  City  Terminal  Railway  Co.,  was  elected 
President  of  the  Kansas  City  Engineers'  Club 
at  the  recent  annual  dinner.  The  other  new 
officers  elected  are  Mr.  S.  Waters  Fox,  Con- 
sulting Engineer,  Vice  President;  Mr,  Louis  H, 
Egan.  General  Manager  of  the  Kansas  City  Elec- 
tric Light  &  Power  Co.,  Secretary  and  Treas- 
urer; Mr.  Wynkoop  Kiersted,  Consulting  Engi- 
neer, Second  Vice  President;  Executive  Commit- 
tee are  H.  P.  Treadway,  Vice  President  Kansas 
City  Bridge  Co.,  J,  .S,  Trifle,  District  Manager 
Westinghouse  Electric  Co,,  Arthur  C.  Ever- 
ham,  Assistant. Chief  Engineer  Kansas  City  Ter- 
minal Ry,   Co, 

Mr,  A.  C,  Ridgeway,  Assistant  to  the  late  F. 
O,  Melcher.  Second  Vice  President  of  the  Rock 
Island  R.  R..  whose  death  in  the  Illinois  Central 
railway  wreck  was  noted  in  a  previous  issue,  has 
been  appointed  Acting  Second  Vice  President  in 
charge  of  operation.  Mr.  Ridgeway  came  to  the 
Rock  Island  from  the  Denver  &  Rio  Grande  two 
years  ago,  as  Assistant  General  Manager,  He 
had  been  Vice  President  and  General  Manager 
of  the  Rio  Grande,  Within  a  year  he  was  ap- 
pointed Assistant  to  the  Second  Vice  President 
in  charge  of  maintenance  on  system  lines.  Mr. 
y\'.  S.  Tinsman.  General  Manager  of  the  Rock 
Island,  has  been  promoted  to  Assistant  to  Presi- 
dent H.  W.  Mudge,  He  will  have  charge  of 
special  w-ork. 

Mr.  F.  P.  Gutelius,  Chief  Engineer  of  the 
Canadian  Pacific,  and  Mr.  George  Lynch  Staun- 
ton, K.  C,  of  Hamilton,  are  expected  to  be 
named  as  a  royal  commission  to  investigate  the 
expenditures  on  the  National  Transcontinental 
Railway  to  determine  whether  there  has  been 
a  waste  of  pul>lic  money  as  charged  by  the  Con- 
servatives when  in  opposition.  The  matter  was 
discussed  by  the  Cabinet  on  January  27  and 
the  appointment  practically  agreed  upon.  The 
task  will  be  a  long  and  laborious  one  and  they 
will  be  empowered  to  secure  the  assistance  of 
all  necessary  help  from  experts,  engineers,  etc. 
Their  report  will  doubtless  not  be  completed  un- 
til next  year.  Investigations  will  have  consider- 
■ibTe  bearing  on  the  suit  now  pending  in  the  Ex- 
chequer Court  to  determine  the  rights  of  the 
contractors  to  recover  upward  of  half  a  million 
dollars,  which  they  claim  has  been  illegally 
withheld  by  the  commission  in  consequence  of 
the  report  of  the  board  of  arbitrators  as  to  over 
classification,  etc. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  o« 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineemng  * 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Tools,  paper.  6x9  ins.,  32  pp.  H.  Channon 
Company,  Chicago,  111. 

This  contains  illustrations  and  descriptions  of 
contractors'  tools  and  equipment.  It  is  the  regu- 
lar monthly  edition  of  Channon's  Review. 

BIystone  Batch  Mixer,  paper,  6x9  ins.,  24  pp. 
BIystone  Machy.  Co.,  Cambridge  Springs.  Penna. 

This  catalog  contains  illustrations  and  descrip- 
tions of  the  BIystone  Batch  Mixer  containing 
the  reverse  spiral  paddle  system.  Complete  de- 
tails are  given.  The  catalog  also  shows  gasoline 
engines,  portable  and  stationary,  and  letters 
from  users. 

Goodw/in  Cars,  paper,  6x9  ins.,  64  pp.    Goodwin 

Car  Company,  96  Fifth  Ave.,  New  York  City. 

This  catalog  contains  illustrations,  dimension? 
and  descriptions  of  the  Goodwin  Patent  Dump 
Cars  with  line  drawings  showing  their  opera- 
tion and  a  number  of  illustrations  showing  the 
cars  engaged  in  various  railway  work.  This  Is  . 
Catalog  G.  ^'  r 
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The  past  few  days  have 
seen  the  letting  of  manj' 
large  railroad  construction 
contracts,  and  the  shaping 
the  Week.  up  of  much  other  work 
which  will  come  up  for  let- 
ting in  the  new  future. 
Many  good  prospects  are  now  in  view  and 
judging  from  the  happenings  of  the  past  week 
it  looks  now  as  though  the  present  season  will 
be  the  best  ever.  Two  of  the  largest  railroad 
jobs  of  the  year  have  been  let  since  our  last 
issue.  One  of  these  was  the  work  of  con- 
structing the  Point  Defiance  line  of  the  North- 
ern Pacific  in  the  state  of  Washington.  This 
was  a  very  large  contract,  involving  some  tun- 
nel work,  and  something  like  8,000,000  cu. 
yds.  of  excavation.  Porter  Bros.,  Portland. 
Ore.,  secured  this  work.  The  other  large  piece 
of  work  was  the  letting  of  contracts  bv  the 
Louisville  &  Nashville  R.  R.  for  about  100 
miles  of  its  new  Lewisburg  &•  Xorthern  line. 
These  contracts  will  total  about  $7,000,000. 
.\dditional  ones  are  to  be  let  which  will  bring 
the  total  outlay  for  this  road  to  about  $13,- 
000,000.  Among  the  contractors  who  got  in 
on  this  work  are  the  following :  Six  miles 
south  of  Lewisburg,  Tenn.,  W.  J.  Sparks,  of 
Mount  Vernon,  Ky. ;  six  miles  more  below 
Lewisburg,  Leighton  &  Ambrose  Co.,  of 
Kiio.Nvillc,  Tenn. ;  si-x  miles  at  Holmes  Gap, 
Ala.,  Langhorn  &  Waugh,  of  Lynchburg,  Va. ; 
ten  miles  at  Cullman,  Ala.,  J.  C.  Carland  & 
Co.,  of  Toledo,  O. ;  ten  miles  at  Hanceville, 
A!a.,  Anderson  &  Sullivan,  of  Louisville.-  Ky. ; 
ten  niiles  at  Blout  Springs.  .\\a..  Thrasher  & 
Gunter.  of  Kiioxville.  Tenrt. ;  si.\  miles  nt 
Warrior,  .Ala.,  the  Callahan  Consfruction 
Company,  of  Knoxville.  Tenn.,  and  six  miles 
at  Morris,  Ala.,  the  Ashville  Drav  &  Fuel  Co., 
of  Asheville,   N.  C. 

Among  the  other  railroad  construction  con- 
tracts let  recently  are  the  following:  ^L  W. 
Barnard.  Minneapolis.  Minn.,  for  2.5  miles  of 
railroad  for  the  Minnesota  &  Ontario  Power 
Co.,  commencing  at  Little  Fork,  Minn.,  and 
running  due  south ;  M.  E.  Elkan,  JNIacon.  Ga., 
for  constructing  about  8,.500  ft.  of  belt  line 
U  High  Point,  N.  C,  for  the  Southern  Ry. ; 
Foley  Bros..  Welch  &  Stewart.  St.  Paul. 
Minn.,  for  finishing  the  grading  for  the  branch 
line  of  the  Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie  Rv.  from  Fordville  to  Drake,  X.  Dak., 
130  miles :  McMillan  Bros.,  180  Maryland  St., 
Winnipeg.  Man.,  sub-contract  from  J.  D.  Mc- 
■\rthur  for  18.5  miles  of  the  Hudson  Bay  Ry., 
:ommencing  at  LePas  and  extending  east- 
>vard  to  a  point  west  of  Split  Lake :  Guthrie 
i  McDougall,  St.  Paul,  Minn.,  for  elimination 
i(  curves  on  the  Great  Xorthern  Ry.  between 
Sandpoint  and  a  point  beyond  Albany  Falls, 
daho,  a  distance  of  73.5  miles. 
The  principal  news  in  the  way  of  drainage 
vork  is  the  awarding  of  contracts  for  the  14.- 
•00,000  cu.  yds.  of  excavation  required  for  the 
construction  of  the  system  for  Drainage  Dis- 
rict  Xo.  9  of  Mississippi  County.  Ark.  These 
•ontracts  were  awarded  as  follows :  George  W. 
McCarter.  Warsaw,  Ind..  contracts  1  and  2,  1.- 
;»91.900  cu.  vds. :  Engel  Bros..  X'ettleton.  .\rk.. 
:ontract  .3.  799..300  cu.  yds.:  Forestal  &  Fe- 
i?an,  St.  Paul.  Minn.,  contract  4,  607,500  cu. 
■'ds. ;  Xational  Drainage  Co.,  Alexandria, 
Minn.,  contract  5,  1,598,400  cu.  yds. :  Otto 
fCochitzkv,  Cape  Girardeau.  Mo.,  contracts  6, 
?.  11,  12  and  15,  5,389,400  cu.  yds. ;  J.  S.  Ko- 
:hitzky,  Cape  Girardeau,  Mo.,  contract  7,  823,- 
iOO  cu.  yds.;  R.  H.  &  G.  A.  ^Ic Williams.  Chi- 
;"ago,  II!.,  contract  9,  100,000  cu.  yds. :  Xa- 
|ional  Drainge  Co.,  Alexandria.  IMinn.,  con- 
fact   10,   949,400   cu.   yds.;    Foohey   Dredging 


Co.,  Fort  Wayne,  Ind.,  contracts  13  and  14, 
1,481,400  cu.  yds.;  Forestal  &  Feyen,  St.  Paul, 
Minn.,  contract  lb',  252,200  cu.  yds.  The  state 
of  Maryland  is  now  taking  steps  for  the 
drainage  of  its  swamp  lands,  and  a  bill  is  now 
before  the  legislature  which  will  further  the 
reclamation  of  part  of  the  328,000  acres  of 
land  in  Maryland  now  too  wet  for  agricultural 
use.  The  bill  creates  "drainage  districts,''  and 
provides  means  by  which  all  the  lands  within 
a  prescribed  boundary  may  be  brou.ght  into  a 
compact  for  the  common  good,  including  the 
riglit  of  condemnation  for  the  right  of  way 
for-  all  main  drains  and  ditches,  and  for  the 
widening  or  straightening  of  natural  water 
courses. 

It  looks  now  as  though  the  Canadian  Gov- 
ernment was  planning  to  start  construction 
work  this  spring  on  the  new  Welland  Canal. 
It  is  believed  that  the  supplementary  esti- 
mates which  are  to  be  submitted  to  the  House 
of  Commons  in  a  few  days  will  contain  a 
large  item  for  this.  Surveys  have  been  un- 
der way  for  some  time  with  a  view  to  locat- 
ing a  new  route  and  getting  accurate  estimates 
as  to  the  cost,  and  it  is  likely  that  construc- 
tion work  will  be  started  in  the  spring.  Plans 
for  the  construction  of  the  new  canal,  which 
will  be  the  largest  national  undertaking  since 
the  Xational  Transcontinental  Railway  was 
inaugurated,  are  now  nearly  completed.  The 
total  cost  will,  it  is  estimated,  be  in  the  neigh- 
borhood  of   $.30,000,000. 

In  the  way  of  highway  construction  the  larg- 
est job  coming  up  for  letting  in  the  near  fu- 
ture appears  to  be  the  one  for  Dallas  County, 
Texas.  Bids  are  now  Iieing  asked  by  the 
County  .\uditor  at  Dallas  for  improving  four 
main  and  eight  secondary  roads  of  the  county. 


Even    a    confirmed    pessi- 
mist w'ill  have  to  acknowl- 
Something      edge  that  the  developments 
„    .         "of  the  past   few  weeks   m- 
Uoing.  dicate    that   there   is   some- 

thing doing  at  least  as  far 
as  the  railroad  construc- 
tion field  is  concerned.  Early  in  the  year 
came  the  awarding  of  contracts  by  the  Mus- 
kogee. Oklahoma  &■  Gulf  Ry.  for  some  300 
miles  of  new  line  in'  Oklahoma  and  Texas. 
Then  came  the  awarding  of  the  contract  for 
the  construction  of  the  Port  Defiance  line  of 
the  Xorthern  Pacific,  and  now.  as  noted  else- 
where in  this  issue,  we  have  the  awarding  of 
contracts  by  the  Louisville  &  X'ashville  for 
some  $7,000,000  worth  of  double  track  work. 
This  L.  &  X.  contract  is  the  largest  one  so 
far  this  year.  It  means  the  acti^al  beginning 
of  a  $15,000,000  improvement  undertaken  by 
this  road,  which  will  eventually  double  track 
its  lines  below  Birmingham,  .Via.,  to  the  gulf 
coast.  Sure  there  is  something  doing  already, 
and  every  indication  points  to  the  fact  that 
there  will  be  much  more  during  the  next  few 
weeks.  If  present  plans  are  carried  out,  the 
Grand  Trunk  Ry.  will  begin  work  on  a  new 
line  in  Xew  England  from  Palmer.  Mass..  to 
Providence,  R.  I.,  and  a  new  line  from  Wind- 
sor. V't..  to  Brattleboro.  Va..  and  the  Boston 
&  Maine  will  commence  some  expensive  cut- 
offs to  offset  the  new  Grand  Trunk  lines ;  the 
New  Orleans,  Mobile  &  Chicago  will  build 
new  comiecting  lines  which  will  give  the  Frisco 
a  through  route  from  Chicago  to  the  gulf ;  the 
^Minneapolis  &  St.  Louis  and  the  Iowa  Central 
will  commence  construction  on  several  exten- 
sions; the  Norfolk  Southern  will  begin  the 
building  of  new  lines  to  connect  up  several 
short   railroads   acquired    recently;    the   Dela- 
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ware,  Lackawanna  &  Western  R.  R.  will  have 
work  started  next  month  on  the  construction 
of  a  30-mile  cutotT  in  Pennsylvania,  which  w-ill 
involve  the  expenditure  of  about  $I5,r>(H),i)0ii : 
and  the  Carolina,  Clinchficld  &  Ohio  Ry.  will 
start  work  on  its  northern  extension  from 
Dante,  W.  Va..  to  Elkhorn  City.  The  work 
of  these  few  railroads  above  will  call  for  the 
expenditures  of  something  like  $100,000,000.  It 
would  seen  that  the  present  season  will  l>e 
one  in  which  the  contractors  will  not  be  hunt- 
ing for  the  jobs;  instead  the  jobs  will  be 
hunting  for  contractors. 


The 
Hobo's 


h~verybody  that  has  had 
anything  to  do  with  the 
holio  has  learned  that  he  is 
amply  able  to  take  care  of 
Warning.  himself  and  defend  his  rights 
with  a  club,  if  necessary,  or 
with  the  pen,  as  the  follow- 
ing pome  goes  to  show.  This  touching  little 
ode  w.-i.s  composed  by  some  unknown  bard 
who  labored  repairing  roads  in  connection  with 
the  building  of  a  power  plant  in  California, 
for  which  the  Mr.  Ilollingsworth  mentioned 
in  the  verse  was  the  superintendent  of  con- 
struction. The  cause  of  the  poetical  outburst 
was  an  order  that  all  workmen  were  to  be  at 
their  work  ready  to  start  at  7  a.  m.  instead  of 
leavii'g  the  camp  at  that  time  as  previously 
had  been  the  custom.  This  order  was  tacked 
on  the  bulletin  board  at  the  camp,  and  a  few 
days  later  the  following  poem  written  with  a 
pencil  on  a  piece  of  paper  bag  was  found 
pinned  up  beside  the  order : 

There's  .1  notice  on  the  wall 

'This  a  warning  pl.'un  to  all 
That  our  hours  of  toil  are  daily  growing:  longer; 

Now  that  muckei-s  are  so  thick. 
They  are  trying  a  new  trick 

To  rub  it  into  us  a  little  stronger. 

But  tho.v  will  sing  a  different  tune 

When   the  balmy  days  of  June     . 
Lure  tlie  mucker  from  his  daily  grind  of  labor; 

Then  while  Mike  and  Pat  will  rest 
Drinking  nothing  but  the  best, 

Mr.   Ilollingswortii   will  write  anotlicr  order. 

It  will  say.  "We'll  raise  yoin-  pay 

If  you  stiffs  will  only  stay 
Till  we  get  our  new  power  plant  completed"; 

But  our  memory  will  recall 
How  they  used  us  since  last   fall. 

And  the  ranks  of  labor  will  remain  depleted. 

So  take  warning  Mr.  Super — 

Please  recover  from  your  stupor. 
And  give  us  a  square  deal,  one  and  all; 

Then  we'll  stay  with  you  all  summer 
Instead  of  going  on  the  hummer. 

And  not  (luit  you  until  the  leaves  begin  to  fall. 


The    Civic    Center    Com- 
mittee    of     Berkeley.     Cal.. 
Social  ^'""^  opened   up  a  new  field 

T-,      .  of      "Engineering.''        The 

tngineers.  Committee  has  voted  to 
arrange  for  the  hiring  of 
a  "social  engineer."  a  man 
who  would  devote  all  of  his  time  and  energy- 
to  interesting  the  whole  city  in  civic  projects. 
It  was  stated  that  since  the  organization  of 
the  Civil  Center  the  Committee  work  had  be- 
come such  an  important  factor  in  city  affairs 
that  the  employment  of  a  paid  head  was  now 
necessary.  It  is  proposed  to  have  the  "social 
engineer"  arrange  for  public  lectures,  school 
room  entertainments  and  the  like. 
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Alabama. 

®The  Louisville  &  Nashville  R.  R.  has 
awarded  some  extensive  contracts  for  work 
on  its  new  Lewisburg  &  Northern  R.  R. 
These  contracts  aggregate  some  $7,000,000  and 
cover  100  miles  of  the  new  233-niile  line.  The 
contracts  cover  the  heavy  work  and  it  is  ex- 
pected that  additional  contracts  for  the  re- 
mainder of  the  line  will  be  let  by  the  time 
this  appears.  Among  the  contractors  who 
secured   the  heavier   work  are   the   following : 

W.  .T.  Sparks,  Mt.  Vernon.  Ky.,  C  miles  below 
Lewisburg.  Term. 

Leighton  &  Ambrose,  Knoxville,  Tenn.,  S  miles 
out  of  Lewisburg. 

C.  G.  Kershaw  Contracting  Co.,  Birmingham, 
Ala.,  work  at  Hartsella  Cut, 

Langhorn  &  Waugh,  Lynchburg,  Va.,  C,  miles 
at  Holmes  Gap.  Ala. 

J.  C.  Carland  i-  Co.,  Toledo,  O.,  10  miles  at 
Cullman,   Ala. 

Anderson  &  Sullivan,  Louisville,  Ky.,  10  miles 
at  Hanceville,   Ala. 

Thrasher  &  Gunter,  Knoxville,  Tenn.,  10  miles 
at  Blount   Springs,  Ala. 

Callahan  Construction  Co.,  Knoxville,  Tenn.,  6 
miles  at  Warrior,  Ala. 

Asheville  Dray  &  Fuel  Co..  Asheville,  N.  C,  (i 
miles  at  Morris,  Ala. 

The  \\".  J,  Sparks  Co.  has  already  sublet  the 
concrete  work  on  its  contract  to  Frank  Long- 
mire,  Mt.  Vernon,  Ky.  The  Leighton  &  Am- 
brose contract  calls  for  about  500,000  cu.  yds. 
of  excavation  and  9,000  cu.  yds.  of  concrete. 
John  Howe  Peyton,  Louisville,  Ky.,  is  Chief 
Engineer  of  the  Lewisburg  &  Northern  R.  R. 

The  Tennessee,  Alabama  &  Georgia  Ry.,  E. 
F.  Blonieyer,  General  Manager,  Chattanooga, 
Tenn.,  will,  it  is  believed,  have  construction 
work  started  the  latter  part  of  this  month  on 
its  Birmingham  and  Atlanta  extensions.  The 
Birmingham  &  Chattanooga  R.  R.  Co.  has 
been  incorporated  as  a  preliminary  step  to- 
ward building  the  extension. 

Regarding  the  projected  extension  of  the 
New  Orleans,  Mobile  &  Chicago  R.  R.,  W.  F. 
Owen,  President,  Mobile,  Ala.,  now  owned 
jointly  by  the  Frisco  and  the  Louisville  & 
Nashville  R.  R.,  it  may  be  stated  that  it  i.s 
proposed  to  extend  the  line  from  Beaumont 
north  of  Mobile,  about  70  miles  to  a  point  on 
the  Louisville  &  Nashville  near  New  Orleans, 
entering  the  city  over  Louisville  &  Nashville 
tracks ;  from  Middleton,  Tenn.,  to  Lexington, 
Tenn.,  .50  miles,  connecting  with  the  Nash- 
ville. Chattanooga  &  St.  Louis  (Louisville  & 
Nashville  system)  ;  and  from  Paducah,  Ky., 
to  the  Ohio  River  opposite  Joppa,  111.,  con- 
necting at  Joppa,  via  a  proposed  new  bridge, 
with  the  Chicago  and  Eastern  Illinois  (Frisco 
System),  and  thus  giving  a  direct  through  line 
from  Chicago  to  New  Orleans,  or  only  40 
miles  longer  than  the  present  Illinois  Central 
route. 

Arkansas. 

The  Missouri  &  North  .Arkansas  R.  R.,  E. 
M.  Wise,  General  Manager,  Eureka  Spring*;, 
Ark.,  is  reported  to  be  planning  securing  an 
entrance  to  Memphis.  It  is  believed  that  this 
will  be  done  by  a  trackage  arrangement  with 
the  Rock  Island.  If  this  cannot  be  obtained, 
it  is  understood  that  the  Missouri  &  North 
.Arkansas  will  construct  60  miles  of  new  from 
VVheatley,   Ark. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
understood  to  have  tentative  plans  under  con- 
sideration for  the  construction  of  shops  and 
the  enlargement  of  track  facilities  at  H'ulbert, 
.\rk.,  a  new  town  across  the  river  from  Mem- 
phis. It  is  thought  that  the  shops  will  cost 
about  $.300,000,  and  that  the  expenditure  will  be 
included  in  the  general  bond  issue  recently 
made  by  the  railroad  for  the  purpose  of  im- 
provements and  the  construction  of  a  bridge 
at  Memphis. 

The  Jonesboro.  Lake  City  &  Eastern  R.  R., 
W.  H.  Smith.  General  Manager,  Jonesboro, 
Ark.,  has  purchased  the  Wilson  Northern  Ry., 
running  from  Ross  to  Wilson.     This  road  has 


been  operated  by  the  Jonesboro,  Lake  City  & 
Eastern  R.  R. 

The  Chamber  of  Commerce,  Pine  Bluff, 
Ark.,  has  received  a  proposition  from  A.  B. 
Newman,  Chicago,  III,  who  recently  purchased 
the  holdings  of  the  Clio  Lumber  Co.,  Clio, 
Ark.,  including  the  Anderson  &  Saline  River 
R,  R.,  to  extend  the  line  operating  from  Clio, 
Ark.,  to  Millersville,  .Ark.,  to  connect  Pine 
Bluff  and  Leola,  on  the  Rock  Island. 

The  Wallace  Construction  Co.,  which  has 
the  contract  for  laying  the  track  for  the.  Fort 
Smith  &  Van  Buren  Ry.,  is  reported  to  be 
making  rapid  progress,  having  finished  the 
line  to  the  proposed  factory  colony  2  miles 
north  of  Fort  Smith. 

At  a  recent  meeting  of  the  Board  of  Trade. 
Little  Rock,  Ark.,  Col.  C.  C.  Godman,  Fort 
Smith,  Ark.,  presented  his  proposition  for  the 
construction  of  a  2.5-mile  line  north  from  the 
city.  The  town  of  El  Paso,  White  County, 
has  offered  to  furnish  a  cash  bonus  of  $10.- 
000  and  right  of  way  across  the  county  pro- 
viding the  line  will  be  built  through  that 
place  or  within  a  reasonable  distance  of  it. 

The  Chamber  of  Commerce  of  Pine  Bluff 
has  a  campaign  under  way  to  raise  $300,000 
with  which  to  buy  bonds  in  the  several  rail- 
road enterprises  now  practically  assured  to 
Pine  Bluff.  The  propositions  contemplate  a 
terminal  association  which  is  to  hold  terminal 
facilities  for  the  various  railroads  now  pro- 
jected; a  railroad  south  from  Pine  Bluff  to 
connect  with  the  Rock  Island  at  Leola,  and  a 
railroad  north  from  Pine  Bluff  to  extend  to 
Searcy,  White  County.  The  north  line  is  pro- 
moted by  Walter  J.  Miller  of  Lamar,  Mo., 
prominent  in  St.  Louis  life  insurance  com- 
pany circles.  The  south  line  is  projected  by 
Ben  J.  Altheimer  of  Chicago  and  Pine  Bluff, 
incident  to  the  recent  acquisition  of  two  lines 
south  of  Pine  Bluff  which  would  be  links  in 
the  road.  These  lines  were  acquired  by  Chi- 
cago capitalists   recently. 

California, 

The  Business  Men's  .Association  of  Mar- 
tinez, Calif.,  is  reported  to  be  heading  the 
movement  and  is  willing  to  finance  the  pro- 
ject including  the  construction  of  a  railroad 
along  the  water  front  to  Bay  point,  a  dis- 
tance of  7  miles. 

The  Laton  &  Western  R.  R.  is  reported  to 
have  placed  a  bond  issue  of  $200,000  for  the 
extension  of  the  road  frotn  Lanare  to  a  point 
10  or  1.5  miles  west.  The  extension  will  cost 
about  $15,000  per  mile.  L.  A.  Nares,  Fresno, 
is   President  and   S.   Tielman  is  Engineer. 

Construction  work  has  been  started  on  the 
railroad  being  built  to  Big  Creek  for  the  Pa- 
cific Power  &  Light  Co.  This  road  will  be 
used  to  transport  materials  for  the  power 
plant  now  under  construction  for  the  power 
compan\'.  The  road  will  connect  with  the 
Southern  Pacific  at  Gordon  Switch,  about  five 
miles  east  of  Clovis,  and  will  run  along  a  new 
survey  to  a  point  four  miles  above  Auberry, 
where  it  will  connect  with  the  Big  Creek 
wagon  road.  The  distance  from  Gordon  to 
the  connection  with  the  wagon  road  above 
Auberry  is  about  30  miles.  It  is  proposed  to 
revise  the  grade  of  the  wagon  road  and  con- 
vert this  into  a  right  of  way  for  the  railroad, 
for  with  the  completion  of  the  railroad  there 
will  be  no  further  need  of  the  wagon  road. 
Work  on  the  altering  of  the  wagon  road  will 
not  be  started  until  the  first  30  miles  of  steel 
has  been  laid.  .An  appropriation  of  $7.30,000 
has  been  made  for  the  railroad.  The  Stone  & 
Webster  Engineering  Corporation  is  in  charge 
of  the  work.  J.  M.  Thebo  is  Chief  Engineer. 
Construction  offices  are  in  the  Forsyth  Bldg.. 
Fresno 

The  Pacific  Electric  Ry.  Co..  Geo.  E.  Pills- 
bury,  Chief  Engineer.  6th  and  Main  Sts..  Los 
.Angeles,  has  preliminary  surveys  under  way 
for  an  air-line  railway  from  Monrovia  to 
Dominguez   for   freight   carrying  alone.     It   is 


believed  that  as  soon  as  the  necessary  plans 
and  profiles  are  finished,  the  work  will  begin. 
The  new  line  will  come  from  Monrovia,  tap- 
ping the  Azusa  district  and  the  proposed  San 
Bernardino  extension  of  the  system,  crossing 
the  present  Covina  line  and  the  proposed 
Riverside  connection,  at  or  about  the  San 
Gabriel  River  station :  the  Whittier  line  at  or 
near  the  Downey  Road  station ;  the  Santa  Ana 
line  near  Michigan  avenue ;  then  direct  into 
Dominguez  Junction,  thus  giving  the  com- 
pany a  direct  line  across  all  of  its  eastern 
branches  into  San  Pedro,  the  Los  Angeles 
harbor,  and  obviating  the  transfer  and  rehand- 
ling  of  freight  of  all  kinds  from  the  points 
reached  by  these  lines,  in  Los  Angeles. 

Central  America. 

The  firm  of  C.  G.  Young,  Engineering  and 
Construction,  60  Wall  St..  New  York  City, 
has  been  engaged  to  make  an  examination  and 
report  for  a  proposed  electric  railway  system 
in  Centra!  America,  due  to  Mr.  Young's  very 
extended  experience  in  the  electric  railway 
field  not  only  in  this  country  but  in  Central 
and  South  .America  and  many  other  foreign 
countries.  One  of  the  firm's  engineers  ha.'; 
sailed  to  make  a  study  of  the  local  conditions. 

Colorado. 

The  Colorado-Kansas  R.  R.  Co.,  Central 
Block,  Pueblo,  Colo.,  has  completed  some  12 
miles  of  track  for  its  Turkey  Creek  line,  and 
expects  to  have  the  additional  11  miles  com- 
pleted early  in  the  spring.  At  the  recent  an- 
nual .stockholders'  meeting  it  was  stated  that 
the  company  was  planning  to  build  out  of 
Pueblo  in  other  directions.  The  officers  of 
this  company  are  as  follows :  President,  E. 
W.  Wilson,  Pekin,  111.;  First  Vice  President. 
Charles  E.  Sutton,  Lawrence,  Kas. :  Second 
Vice  President,  C.  W.  Crews,  Pueblo ;  Secre- 
tary, F.  G.  Kelley,  Pueblo ;  Treasurer,  .Andrew 
McClelland,  Pueblo. 

The  Chambers  of  Commerce,  Sheridan. 
W"yo.,  and  Denver,  Colo.,  will  probably  co- 
operate in  making  an  effort  to  have  the  Colo- 
rado &  Southern  and  the  Burlington  "Gulf- 
.Sound"  line  pass  through  Sheridan  or  to  have 
the  Denver,  Laramie  &  Northwestern  road 
take  in  Sheridan  when  it  reaches  that  vicinity 

It  is  rumored  that  the  Union  Pacific  will 
extend  its  line  from  Fort  Collins,  Colo.,  to 
Hermosa  connecting  the  main  line  at  that 
point  with  the  district  terminals  in  that  city 
and  at  Fort   Collins. 

It  is  reported  that  tlie. Uintah  R.  R..  ( 
tending  from  Mack,  Colo.,  to  Watson,  Utali. 
a  distance  of  about  50  miles,  is  planning  the 
construction  of  an  extension  to  Vernal. 
L'tah,  a  distance  of  50  miles.  M.  W.  Cooley. 
Mack,  Colo.,  is  General  Manager  of  the  com- 
pany. 

It  is  expected  that  the  Denver  &  Rio  Grande 
R.  R.,  J.  G.  Gwyn,  Chief  Engineer,  Denver. 
Colo.,  will  be  in  the  market  shortly  for  $5,- 
000.000  to  be  e.xpended  in  reducing  grades  and 
in  standardizing  narrow  gage  lines. 
.  .An  a.greement  has  been  reached  between 
the  Burlington  and  the  Union  Pacific  for  the 
joint  use  of  Blake  and  Market  Sts.,  at  Den- 
ver, for  trackage  purposes,  and  an  ordinance 
has  been  introduced  in  the  city  council  grant- 
ing the  Burlington  the  right  to  lav  tracks  on 
Walnut  and  Market,  from  3Rth  to  20th  Sts 
The  construction  will  be  be.sun  as  soon  as  the 
permit  is  granted.  The  Burlington  and  LInion 
Pacific  will  share  jointly  the  expense  of  the 
new  tracks  and  w-ill  use  them  jointly.  A 
bonus  of  $.50,000  will  be  given  the  city  for  the 
permit.  Storm  sewers  will  be  built  and  street 
paving  done  by  the  roads  at  a  cost  of  $105,000. 
.About  $50,000  will  be  paid  to  property  owners 
as  rebates  on  special  assessments  for  street 
improvements  along  the  street  where  the 
tracks  will  be  laid.  The  track  itself  will  cost 
about  $40,000,  making  the  total  cost  $245,000. 
The  Burlington  has  already  spent  $185,000  for 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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riglit-of-way    from    Sand    creek    to    where    it 
will  meet  the  track  at  Walnut  street. 
Florida. 

The  main  line  of  the  .Atlantic,  Okeechobee 
&  Gulf  Ry.  has  been  surveyed  to  Arcadia, 
Fla.,  and  engineers  are  now  at  work  laying 
out  terminals,  etc.  From  Arcadia  the  survey 
will  be  taken  up  and  carried  to  Fort  Lauder- 
dale on  the  East  Coast  by  way  of  Fort  Thomp- 
son. One  hundred  and  eighty  miles  of  road- 
way has  been  surveyed.  Of  this  80  miles  is 
on  the  main  line,  the  balance  on  branch  lines. 
Hiram  McElroy  is  Chief  Engineer  of  the 
company. 

Georgia. 

The  .\!bany  Terminal  Co.,  .\lbany,  Ga.,  has 
applied  to  the  railroad  commission  for  the 
approval  of  an  issue  of  $15,000  stock  to  pro- 
vide funds  for  the  company's  share  of  the 
expense  of  building  a  new  depot  at  that  place. 

Idaiho. 

®The  Great  Northern  K.  R.  has  let  the  con- 
tract for  the  elimination  of  curves  on  the 
main  line  betw'een  Sandpoint  and  a  point  be- 
yond .\lbany  Falls,  Idaho,  a  distance  of  3-5 
miles,  to  Guthrie  &  McDougall,  St.  Paul, 
.Minn.  Work  w'ill  be  started  at  once  and  not 
only  will  the  curves  be  eliminated,  but  the 
sags  will  be  taken  out  and  the  track  will  be 
raised  to  prevent  any  trouble  from  floods.  .\ 
maximum  curve  of  .3  per  cent  will  be  es- 
tablished and  the  grade  line  will  be  made 
uniform.  The  improvement  will  necessitate 
an  expenditure  of  about  $1,000,000. 

The  Oregon  Short  Line  R.  R.  is  understood 
to  be  contemplating  extending  its  branch  line, 
now  reaching  Rogerson,  from  the  latter  place 
to  Contact,  3-5  miles.  It  is  believed  that  the 
work  will  be  undertaken  this  spring. 

The  Pacific  &  Idaho  Northern  Ry..  L.  High- 
ley.  Chief  Engineer,  New  Meadows,  Idaho, 
has  filed  an  application  and  plats  at  the  land 
office  in  Boise  for  e.xtension  of  its  right  of 
way  from  Meadows  to  Riggins,  in  Idaho 
County,  a  distance  of  Zo  miles. 

Illinois. 

Engineering  Department  of  the  Wabash 
R.  R.,  C.  V.  Marshall,  Engineer  ^Maintenance 
of  Way,  Decatur,  111.,  has  submitted  plans  and 
specifications  to  the  city  commissioners  of 
Springfield  for  a  subway  at  Cook  St.  These 
are  understood  to  be  satisfactory  to  the  city, 
and  it  is  believed  that  construction  work  may 
be  started  early  in  .-Vpril. 

Plans  for  the  construction  of  the  proposed 
bridge  at  Metropolis,  111..  12  miles  below  Pa- 
ducah,  Ky..  by  which  five  railroads  will  enter 
Paducah,  are  understood  to  have  advanced 
far  enough  so  that  bids  are  being  asked  until 
March  15  for  the  construction  of  the  bridge, 
[t  is  reported  that  the  plans  include  the  build- 
ng  of  a  union  depot  at  Paducah,  the  con- 
.truction  of  $1,000,000  yards  and  extensive 
shops.  The  railroads  interested  are  the  Chi- 
:ago,  Burlington  &  Quincy  R.  R..  Illinois  Cen- 
tal, Frisco,  Louisville  &  Nashville  and  Big 
Tour. 

The  Hillsboro  Ry.  Co.,  of  Hillsboro.  111., 
las  been  incorporated  with  a  capital  stock  of 
!50,000  and  proposes  to  build  and  operate  an 
lectric  line.  The  incorporators  are  J.  J,  Frey, 
ames  P.  Brown  and  Frank  H.  Brown. 
^  The  Chicago,  Joliet  &  Kansas  City  R.  R. 
Zo.  has  been  incorporated  with  a  capital  stock 
if  $5,000  and  proposes  to  construct  a  line  from 
Chicago  west  to  Keithsburg.  111.,  and  from 
iockford  to  Peoria.  The  incorporators  are 
iVilliam  Garnett,  Cyrus  W.  George,  George 
'I.  Wilkins,  R.  W'.  King  and  Dion  Geraldine. 
'11  of  Chicago. 

I  The  Keokuk.  Nauvoo  &  Fort  Madison  Elec- 
[ric  Ry.  Co.,  incorporated  recently,  as  noted 
1  our  Jan.  17  issue,  has  completed  its  organi- 
|ation  by  the  election  of  the  following  offi- 
ers:  President,  Charles  H.  Petsch,  of  St. 
'aul,  Minn. ;  Vice  President.  Charles  S.  Crass- 
alien,  of  Jersey  City,  N.  J.,  connected  with 
le  Commercial  Trust  Co. ;  Secretary,  Palmer 
lushing,  of  New  York  City;  Treasurer,  E.  C. 
'isher,  of  Nauvoo.  The  issuance  of  $4.50.000 
f   bonds    was    authorized    and    the    president 


was  instructed  to  ne,t!otiate  for  construction 
to  begin  as  soon  as  possible,  a  surveying  corps 
to  be  put  in  action  at  once. 

The  Chicago  &  Joliet  Electric  Ry.  Co.,  J.  R. 
Blackhall,  General  .Manager,  Joliet,  is  plan- 
ning a  number  of  extensions  and  improvements 
for  the   present  season. 

The  Mount  Greenwood  S:  Worth  Traction 
Co.,  of  Chicago,  has  been  incorporated  with  a 
capital  stock  of  $!(l,000,and  proposes  to  con- 
struct and  operate  street  railroads.  The  in- 
corporators are  Jacob  S.  llovland.  Herbert 
W.  Drew  and  John  L.  Poulton. 

The  East  St.  Louis '&  Intcrurban  Ry.  Co.,  of 
Fast  St.  Louis,  is  to  apply  to  the  council  of 
that  city  for  a  franchise  to  lay  tracks  along 
St.  Louis  Ave.  from  Third  St.  to  the  city 
limits :  Eighth  St.  from  Trendley  Ave.  to  Ex- 
change Ave.;  Tenth  St..  from  Converse  to 
Baker  Ave.,  and  Trendley  .Xve..  from  Baker 
to  near  Eleventh  St. 

The  second  track  work  for  which  the  Wa- 
liash  R.  R.  is  to  expend  $2,tl.j  1  ,.500,  as  noted  in 
our  last  issue,  is  understood  to  include  the 
following:  Oakwood  to  Romulus,  Mich.,  11 
miles.  $1,34,000:  Montpelidr  to  .-Mvordton, 
Ohio.  11  miles.  $14<i,O00 :  Decatur  to  Knights, 
111.,  three  miles,  $4G,000  (with  gauntlet  on 
bridge  over  Sangamon  River)  :  Taylorville  to' 
Litchfield,  III..  32  miles.  $.5.52.000;  Clarke  Junc- 
tion to  Garv.  Ind..  live  miles,  $51,000;  Wortli 
to  Orland.  111.,  five  miles,  $:370,000  (the  double 
tracking  in  this  case  includes  grade  reduction 
;ind  line  revision)  ;  Bement  to  Lodge,  111.,  13 
miles.  $208,000;  Bement  to  'Tolono.  13  miles, 
$170,000;  Fairmount  to  Danville.  111.,  11  miles, 
$14.3.0011;  Danville,  111.,  to  State  line  Indiana, 
five  miles,  $65,000;  Poag  to  Worden,  111.,  15 
niile,s,  $210,000;  Moberlv  to  Clark.  .\Io..  11 
miles,  $147,000;  Moberly  to  Himtsville,  Mo.. 
six  miles,  $84,000;  Brunswick  to  Salisbury, 
Mo..  18  miles.  $288,000;  Excelsior  Springs 
Junction  to  Birmingham,  Mo.,  14  miles, 
$2.37.000;  Fort  Wavne  to  New  Haven,  Ind., 
five  miles,  $73.000 ;  Fort  Wavne  to  Hugo,  Ind., 
two  miles,  $30,000. 

Kansas. 

The  Wichita  Terminal  Association.  Ransom 
Stephens.  Superintendent.  Wichita,  is  to  ex- 
pend $20,000  within  the  next  three  months  for 
improving  trackage  facilities  at  Wichita. 

A  considerable  part  of  the  grading  work  for 
the  Dodge  City  &  Cimarron  Valley  Line  of 
the  Santa  Fe  has  been  sublet  and  several  out- 
fits are  moving  onto  the  work.  A  large 
amount  of  material  for  this  new  line  has  been 
stored  at  Dodge  City  and  Newton.  Ransom  & 
Cook,  Ottawa,  Kan.,  have  the  general  con- 
tract for  the  grading  of  this  line,  and  have 
opened  an  ofiice  at  Dodge  City,  Kan.,  for  the 
work.     This  office  is  in  charge  of  L.  A.  Ame.s. 

'The  Wichita  Falls  &  Northwestern  Ry.. 
which  now  has  some  150  miles  of  new  line 
under  construction,  has  made  a  proposition  to 
the  Commercial  Club  of  Dodge  City.  .Accord- 
ing to  this,  if  Dodge  City  will  give  $2,000  per 
mile  in  bonds  and  bond  the  city  for  terminal 
facilities,  the  railroad  will  be 
Beaver  County  to  Dodge  City. 
Rock  Island  at  Meade. 

Kentucky. 

Engineers  of  the  Kentucky  .Southwestern 
Electric  Railway,  Light  &  Power  Co.  have 
finished  the  sur\'ey  from  Paducah  to  Bard- 
well.  .'i:id  have  begun  on  the  line  to  Hickman. 
Kj-.  'The  line  west  of  Paducah  extends 
through  Grahamville.  Ragland,  Bandana,  Os- 
car, Barlow  and  to  Bardwell.  W.  A.  Cal- 
houn. Buffalo,  N.  Y,.  is  Consulting  Engineer 
for  this   railway. 

Louisiana. 

Surveys  are  to  be  started  shortly,  it  is  said, 
for  the  projected  line  of  the  New  Iberia,  La- 
fayette &  Northern  R.  R.  This  company  was 
chartered  some  time  ago  w^itli  a  capitol  stock 
of  $1,000,000,  and  proposes  to  build  a  line 
from  New  Iberia  to  St.  Martinvillc,  Lafayette 
and  Eunice.  F.  M.  Welch  is  the  promoter. 
E.  L.  Estorge.  New  Iberia.  La.,  is  secretary 
of  the  companv. 

The  Opeloiisas.  Gulf  &  Northeastern  Ry., 
H.  Flanders.  General  Superintendent,  Opelou- 
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sas.  La.,  has  closed  a  deal  with  parties  at 
Rayne  for  a  right-of-way  over  their  land  lo- 
cated between  the  Southern  Pacific  and  the 
O.  G.  &  N.  E.  Ry.  at  that  place,  the  purpose 
being  to  establish  an  interchange  between  the 
two  roads  as  ordered  by  the  railroad  com- 
mission. 

Good  progress  is  being  made  with  the  con- 
struction of  the  electric  railway  of  the  South- 
western Traction  &  Power  Co..  which  is  to 
run  from  Jeanerette  through  New  Iberia  to 
Spanish  Lake.  .-Xbout  three  miles  of  roadbed 
below  New  Iberia  bad  been  completed  on 
Jan.  1.  The  construction  work  is  in  charge  of 
Harry  K.  Johnson  of  the  Chatham  Construc- 
tion Co. 

Maine. 

Two  parties  arc  now  in  the  field  and  it  is 
expected  to  finish  preliminary  surveys  in 
March  for  the  proposed  line  of  the  Eastern 
Maine  R.  R.  from  Bangor  to  Houlton.  Me 
No  estimates  have  been  made  as  yet  as  to 
quantities  and  no  date  has  been  fixed  for  re- 
ceiving bids,  that  being  in  the  future.  The 
directors  hope  to  push  the  work  along  as  fast 
as  practicable,  Frederic  Danforth.  Gardiner, 
Me.,  is  Chief  Engineer, 

Maryland. 

The  Baltimore  &  Ohio  R.  R.  is  to  expend 
about  $400,000  at  Cumberland  within  the  year. 
The  work  w-ill  include  the  enlargement  of  its 
roimd  house. 

The  ITagerstown  Ry.  Co.,  Henry  Holzapfel. 
Jr..  President.  Hagerstovvn,  Md.,  is  planning 
to  construct  a  $250,000  power  house.  It  will 
probably  be  located  on  Antietam  Creek,  two 
miles  east  of  Hagerstown. 

.\  bill  has  been  introduced  in  the  Maryland 
Legislature  asking  for  a  contimiance  of  the 
charter  of  the  Deer  Creek  &  Susquehanna 
R.  R.  'This  charter  was  granted  in  1882  and 
would  have  expired  by  limitation  this  year. 
The  road  has  the  right  to  build  anywhere  in 
Harford  County  and  to  cross  the  Susquehanna 
River  into  Cecil  Comity  for  a  connection  with 
any  railroad  on  the  east  side  of  the  river.  It 
's  believed  that  either  the  Pennsylvania  or  the 
Reading  is  interested. 

Michigan. 

.Application  has  been  made  to  the  .Muske- 
gon County  Supervisors  by  a  syndicate  of 
Muskegon  and  Chicago  and  New  York  capi- 
talists  for  a   street  railway   franchise. 

A  committee  consisting  of  Joseph  Sahl- 
mark.  J.  H.  Rye  and  H.  C.  Hutton.  of  Lud- 
ington,  has  been  appointed  to  solicit  funds 
for  meeting  Ludington's  share  of  $700  for  the 
survey  of  the  proposed  Muskegon.  I.udington 
and  Manistee  R.  R. 

Minnesota. 

®M.  W'.  Barnard,  Minneapolis.  Minn.,  has 
been  awarded  the  contract  by  the  Minnesota  & 
Ontario  Power  Co.,  for  25  miles  of  railroad, 
commencing  at  Littlefork,  Minn.,  and  run- 
ning due  South.  The  line  runs  through  the 
muskeg  swamps  and  is  good  station  work. 
Two  or  three  hundred  men  will  be  required 
for  this  work. 

The  Minneapolis  &  St.  Louis  R.  R..  R.  G. 
Kenly,  Chief  Engineer,  Minneapolis.  Minn.,  is 
to  issue  $2,000,000  terminal  bonds,  wdiich  will 
be  secured  by  the  property  of  the  Minneapolis 
Ry.  Transfer. 

The  directors  of  the  Chicago.  St.  Paul, 
Minneapolis  &  Omaha  Ry..  C.  W.  Johnson, 
Chief  Engineer,  St.  Paul,  Minn.,  have  author- 
ized the  issuance  of  $5,000,000  of  debenture 
bonds  for  improvements. 

Mississippi. 

The  Louisville  &  Nashville  R.  R.  is  to  build 
a  spur  track  from  Laine,  Miss.,  to  the  site  of 
the  paper  and  pulp  mill  on  the  Escatawpa 
River,  one  mile  north  of  the  town.  The  route 
has  already  been  surveyed  and  construction 
work  will  be  started  as  soon  as  the  rigln  of 
way  has  been  secured.  R.  W.  Sistrunk.  Bay 
St.  Louis,  Miss.,  is  .Assistant  Engineer. 

Macartney  &  Schley,  bankers.  Mobile.  .Ala., 
are  stated  to  have  acquired  the  holdings  and 
contract  of  the  proposed  Meridian  &  Memphis 
R.  R.  Co.,  and  are  said  to  have  ever^^thing  in 
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•fi  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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re.idiness  for  building  the  road  from  Meridian 
to  Union.  Miss.,  a  distance  of  oO  miles. 
Missouri. 

The  Illinois  Traction  System,  Peoria,  111., 
h.as  purchased  the  plant  of  the  Jefferson  City 
Light,  Heat  &  Power  Co.  at  Jefiferson  City, 
and  is  now  imderstood  to  have  negotiations 
under  way  for  the  purchase  of  the  Jefferson 
City  Bridge  &  Transit  Co,,  which  operates  the 
street  railway. 

E.  E.  Young  &  Co.,  Rolla,  Mo.,  have  the  con- 
tract for  constructing  35  miles  of  grade  south 
out  of  Rolla,  Mo.,  for  the  Missouri,  Arkansas 
&  Gulf  Ry.  The  contract  includes  161,666  cu. 
yds.  earth  excavation,  32.3,3.34  cu.  yds.  embank- 
ment, four  17.5  ft.  long  bridges  and  8,000  cu. 
yds.  concrete  masonry.  J.  B.  Payne,  Rolla, 
Mo.,  has  a  sub-contract  on  this  work. 

Kansas  City,  Mo.,  and  Vicinity. 

(recul.\r  correspondence.) 
©Considerable  interest  has  been  manifested 
by  the  Kansas  City  contractors  over  the  con- 
tract on  the  Northern  Pacific  R.  R.  recently 
secured  by  Porter  Bros.  While  the  work  is 
in  the  far  west,  the  quantity  C reported  to  be 
8,000,000  yards)  is  so  large  that  all  our  friends 
here  are  investigating  the  matter  to  some  ex- 
tent. And  on  top  of  this  it  will  be  remem- 
bered that  Porter  Bros,  bave  been  doing  work 
on  the  Kansas  City  Southern  R.  R.  for  the 
past  year  and  maintain  an  office  here.  Their 
subs  "on  the  Kansas  City  Southern  have  been 
so  thoroughly  satisfied  with  the  generous 
treatment  received  by  them  here  that  it  is  no 
-wonder  these  same  contractors  have  been 
looking  carefully  over  the  western  contract 
just   secured. 

®Sten  Lund  announces  that  he  has  sold  his 
entire  interest  in  the  Pittsburg.  Kan.,  coal 
stripping  contract,  report  of  which  has  been 
made  in  this  paper  heretofore,  to  his  partner. 
Mr.  Herman  Sternberg.  Mr.  Lund,  however, 
is  still  in  the  contracting  business,  and  even 
before  the  above  sale  was  announced  he  was 
in  St.  Paul  and  had  secured  a  large  contract 
of  the  Grand  Trunk  from  the  Simms-Carey 
Co.  of  that  city.  Mr.  Lund  will  put  a  large 
plant  on  the  new  contract  and  expects  to  be 
ready  to  commence  operations  in  the  new  fioM 
as  soon  as  the  season   for  work  opens. 

On  account  of  the  unusual  winter  we  have 
been  having  in  this  section  of  the  country, 
work  on  the  St.  Joseph  and  Excelsior  Springs 
electric  lines,  now  in  the  process  of  con- 
struction, has  been  very  light  indeed.  Grad- 
ing has  been  an  impossibilitv  e.xcept  with 
steam  shovels.  As  most  of  the  work  men- 
tioned is  a  team  proposition,  it  will  be  several 
weeks  yet  before  a  full  force  can  be  put  to 
work. 

The  announcement  that  the  Waba.sh  re- 
ceivers had  been  permitted  to  raise  $10,000,000 
to  be  used  for  betterment  work  has  given 
added  confidence  to  the  railroad  situation 
throughout  this  section.  It  is  thought  that  a 
substantial  portion  of  this  monev  will  be 
expended  on  Missouri  lines  and  if  that  proves 
to  be  the  case,  it  means  much  to  the  railroad 
contractors  in  and  around  Kansas  City. 

On  top  of  the  \^'abash  rumor  comes  the  re- 
port that  the  McKinlc  system  has  taken  hold 
of  the  Kansas  Citv-St.  Louis  electric  line 
project  and  will  build  the  proposed  line  across 
Missouri.  The  report  can  not  be  verified  at 
this  time,  but  circumstances  surrounding  the 
case  seem  to  point  to  the'  fact  that  the  Mc- 
Kinley  people  will  eventually  put  this  project 
through, 

A  remarkable  explosion  of  dynamite  took 
place  in  the  Porter  &:  Clarkson  camp  at  Tau- 
don.  Mo.,  last  week.  Ninety-two  cases  of  the 
explosive  combined  to  make  the  inhabitants  of 
Taudon  think  that  a  real  earthquake  was  at 
hand.  The  cause  of  the  accident  was  in  keep- 
ing the  dynamite  from  freezing.  While  con- 
siderable damage  was  done  by  the  concussion, 
the  remarkable  thing  was  that  no  lives  were 
lost,  Joseph  McGeer.  the  well  known  Kansas 
City  labor  agent,  states  that  he  distinctly 
heard  the  report  at  his  home  in  Kansas  City. 
Taudon  is  30  miles  from  here,  but  if  Mr.  Mc- 


set    down    as    a    positive    fact — the    explosion 
was  heard. 

French  capital  to  the  amount  of  $20,000,000 
will  finance  the  proposed  Cherryvale,  Okla- 
homa &  Texas  Ry.  which  is  planned  to  con- 
nect Kansas  City,  Mo.,  and  El  Paso,  Tex. 
Announcement  to  this  effect  was  made  yester- 
day by  George  Simons  of  Paris,  France,  who 
spent  the  day  in  the  city  and  left  that  night 
with  J.  S.  Worley  of  Worley  &  Black,  engi- 
neers in  the  Reliance  Bldg.,  for  a  trip  over 
the  proposed  right  of  way.  Mr.  Simons  rep- 
resents Gubboy  &  Co.,  bankers  in  Paris.  He 
is  an  engineer  and  is  here  to  inspect  the  work 
already  being  done  on  the  road.  A  stretch  of 
6.5  miles  of  track  is  now  being  built  connect- 
ing Caney,  Kan.,  and  Vinta.  Okla.  Other 
parts  of  tile  line  will  be  pushed  with  the  break 
of  winter.  Worley  &  Black  are  the  chief 
engineers  in  charge  of  the  construction.  The 
Cherryvale,  Oklahoma  &  Texas  Ry.  was  pro- 
moted by  ex-Senator  S.  M.  Porter  of  Caney, 
Kan.  Mr,  Porter  obtained  the  French  capital 
in  Paris  in  1909.  The  original  plan  called  for 
a  board  of  directors  of  13  members,  eight  of 
whom  were  to  be  French. 

F.  H.  Blodgett  has  moved  his  family  to 
Kansas  City  and  intends  to  make  this  his 
home.  Mr.  Blodgett  will,  of  course,  continue 
in  the  contracting  business,  and  We  expect  to 
announce  soon  that  be  has  secured  some  good 
contracts. 

Mr.  R.  A.  Sturgen  having  completed  the 
location  of  a  railroad  through  the  Florida 
Everglades  for  W.  R.  Palmer  &  Co.  of  Kan- 
sas City,  has  returned  home.  He  states  that 
the  line  located  is  one  of  the  finest  proposi- 
tions he  has  ever  seen.  The  Kansas  City  ad- 
dress of  the  W.  R.  Palmer  Co.  is  Dwight  Bldg. 
Mr.  Wm.  T.  Murray  of  Corrigan,  Murray 
&  Spencer  has  concluded  to  put  in  a  new- 
shovel  on  his  electric  line  work.  Therefore 
within  a  few  days  another  40  R  will  be  dig- 
ging on  the  Excelsior  Springs  road. 

A  local  coal  dealer,  W.  G.  Kellog,  was 
talking  to  the  writer  a  day  or  two  ago  and 
commcntin.g  on  the  increased  coal  business 
among  contractors  around  this  city  stated  that 
until  a  year  or  two  ago  it  hardly  paid  to 
bother  soliciting  coal  orders  from  this  class 
of  trade.  Now  a  special  man  is  required  for 
this  Inisiness  and  it  is  probable  a  second  man 
will  be  required  before  the  season  is  far  ad- 
vanced, all  of  which  shows  this  section  is 
developing  rapidly  and  that  no  talk  of  dull 
times  is   allowed   in  this  vicinity. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
announce  that  their  l912  budget  includes  $1,- 
000,000  for  grade  revision  and  alignment  on 
the  Council  Bluffs  division.  It  is  impossible 
at  present  to  learn  how  much  larger  an  amount 
will  be  required  to  meet  the  1912  budget,  al- 
though it  has  been  reported  that  the  road  in- 
tends to  do  some  construction  work. 

Mr.  Flugh  McKay,  the  popular  agent  of  the 
Western  Wheeled  Scraper  Co.,  passed  throirgh 
the  city  last  week.  He  dropped  in  our  office, 
however,  long  enough  to  tell  us  that  he  is 
still  hustling  for  "Western"  goods  and  meet- 
ing with  good  success.  Mr,  McKay  has  been 
with  his  company  nearly  14  years.  He  states 
that  it  is  observation  the  approaching  presi- 
dential campaign  has  no  terror  to  the  inter- 
ests that  develop  this  country,  but  that  this 
promises  to  be  a  "banner  year."  We  agree 
with   Mr.   McKay. 

®Mr.  List  of  List  &  Gifford  announces  that 
his  companv  has  just  closed  a  contract  for 
2.50.000  yds."  on  the  L.  &  A.  R.  R.  Mr.  Gif- 
ford will  be  in  charge  of  the  work.  A  stand- 
ard gage  plant  will  be  moved  from  their  Mari- 
anna.  .'\rk..  work  to  do  this  contract.  All 
friends  of  List  &  Gifford  join  in  wishing  them 
success. 

J.  B.  Dorris  writes  that  his  Kansas  City 
Southern  work  at  Ballard,  Okla.,  has  opened 
verv  nicely.  It  will  be  remembered  he  has 
lOOiOOO  yds.  of  team  work  at  that  place. 

Mr.  L.  J.  Smith  Vi'as  in  Kansas  City  this  week 
as  an  arbitrator  in  a  controversy  over  a  con- 
tract. Mr.  Smith  has  been  in  Kansas  City 
most  of  this  winter.  His  extensive  interests 
keep    him    close    to    his    office.      His    farm    at 


Geer  states  he  heard  the  explosion,  it  can  be 

•J*  indicates  work  now  open  for  bids, 


Pleasant  Hill,  Mo.,  is  his  place  of  recreation  | 
and  a  more  ideal  farm  would  be  hard  to  find,  ' 
it  is  said. 

St.  Louis  Items. 

I!V    A.    B.     KOENIG. 

®I.  R.  Bobbit  was  awarded  the  Fourche 
levee  contract  at  Little  Rock. 

®Jos.  McCoppin  of  Little  Rock,  Ark.,  se- 
cured the  contract  for  clearing  the  right  of 
way  for  the  Fourche  levee  work  at  Little 
Rock. 

Frank  Neher,  the  well-known  engineer  of 
the  Iron  Mountain  Railroad,  spent  a  couple 
of  days  with  his  family  here  last  week.  Neher 
returned  to  Democrat,  Ark.,  where  he  is 
looking  after  a  part  of  the  new  work  the  Iron 
Mountain  R.  R.  is  doing  between  Memphis 
and  Marianna,  Ark. 

Yale  &  Reagan  expect  to  resume  work  this 
week   on   their   levee  job,   near  Venice,   111. 

C.  L.  Petersen  and  L.  E.  Hamblet  of  the  Pe- 
tersen &  Fell  Boarding  and  Commissary  Co., 
left  here  one  day  last  week  for  Kansas  City 
and  on  their  arrival  there  met  a  stranger  who 
wanted  to  know  at  what  theater  they  were 
going  to  show,  also  telling  them  that  he  saw 
their  show  in  St.  Louis  and  that  it  was  great. 
Petersen  is  thinking  very  seriously  now  of 
getting  hold  of  a  show  and  play  Hamlet. 

The  Webb-Kunze  Construction  Co.,  5927 
Fyler  Ave,,  St.  Louis,  have  about  85,000  yds. 
of  steam-shovel  work  in  the  city  to  let. 

T.  C.  Snider,  one  of  the  leading  team  con- 
tractors on  the  Pacific  Coast,  is  piling  up  big 
estimates  each  month  on  the  L.  J.  Smith  Con- 
struction Co.  job  on  the  Santa  Fe  R.  R.  in 
.Arizona  and  New  Mexico.  From  all  reports 
Snider  is  breaking  records  and  making  quite 
a   reputation   for  his  outfit. 

We  are  in  receipt  of  a  postal  from  our  old 
friend  Mike  Conroy  at  Hot  Springs,  Ark. 
Mike  is  driving  a  donkey  attached  to  an  old 
water  cart.  It  is  readily  seen  by  the  way  he 
is  holding  the  lines  that  he  has  not  forgotten 
how  to  skin  mules. 

L.  J.  Smith  of  the  L.  J.  Smith  Construc- 
tion Co.,  Kansas  City,  left  for  Arizona  to  look 
over  their  Santa  Fe  work  there. 

The  labor  situation  is  easy  here,  but  we 
look  for  this  to  change  as  soon  as  the  weather 
moderates  and  work  opens  up.  Going  wages 
1-5  cts.  per  hour  for  railroad  company  work, 
17^2  cts.  per  hour  for  contract  work. 

Mayor  Lambert  of  East  St.  Louis  and 
John  J.  Faulkner,  president  of  the  board  of 
Local  Improvements,  joined  a  public  state- 
ment to  the  effect  that  they  will  proceed  im- 
mediately with  the  State  St.  improvement, 
from  Collinsville  Ave.  to  the  eastern  city  lim- 
its. Vitrified  brick  will  be  used  and  the  street 
will  be  paved  its  entire  width,  the  "boulevard" 
plan,  which  the  street  car  company  wanted, 
iiaving  been  finally  rejected.  The  -street  will 
be  made  96  ft.  wide  for  most  of  the  distance, 
with  a  24-ft.  driveway  on  each  side  of  the 
street  car  tracks,  and  the  sidewalks  12  ft. 
wide.  The'  street  car  tracks  will  be  moved  to 
the  center  of  the  street. 

Plans  of  the  expenditure  of  $15,000,000  in 
the  South  in  improvement  and  extension  of 
the  service  were  approved  at  the  annual  meet- 
ing of  stockholders  of  the  Cumberland  Tele- 
phone and  Telegraph  Co.  in  Louisvilje,  Ky.. 
on  Feb.  1.  The  money  will  be  raised_  by 
means  of  a  bond  issue,  which  was  authorized 
at  the  meeting.  W.  T.  Gentry  of  Atlanta, 
president  of  the  Southern  Bell  Telephone  Co.; 
J.  Epps  Brown  of  Atlanta,  vice-president  and 
general  manager  of  the  same  company,  and 
U.  N.  Bcthell  of  New  York,  vice-president 
of  the  American  Telephone  and  Telegraph  Co. 
were  the  directors  elected.  Directors  re- 
elected were  J.  E.  Caldwell  of  Nashville,  now 
president  of  the  Cumberland ;  W.  H.  Wool- 
verton  of  New  York,  Jolm  W.  Barr  of  Louis- 
ville, James  S.  Robinson  of  Memphis,  Theo- 
dore N.  Vail  of  New  York,  president  of  the 
American  Telenhone  and  Telegraph  and  presi- 
dent of  the  Western  Union  Telegraph  Co. : 
A.  G.  Sharp  of  Atlanta. 

A  conference  of  drainage  engineers  and  e.>c- 
perts  for  the  purpose  of  drawing  up  a  bill  to 
be   submitted   to   the   legislatures   of   states  in 
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Ithe  Mississippi  Valley  providing  for  umform- 
'ity  in  legislation  on  the  subject  of  swamp 
land  reclamation  was  held  at  the  .Maryland 
Hotel.  The  conference  is  the  practical  result 
jf  a  meeting  in  Memphis  last  week.  Its  work 
ivill  be  passed  upon  by  the  National  Drainage 
Congress  in  New  Orleans  in  April.  The 
.Memphis  conference  appointed  a  committee  to 
iraw  up  a  drainage  bill  modeled  upon  the 
.\Iissouri  law,  which  has  successfully  solved 
he  problem  in  Southeast  Missouri.  The  pur- 
pose of  the  bill  is  to  start  immediate  steps  for 
he  reclamation  of  80,000,000  acres  of  swamp 
and,  principally  in  the  Mississippi  Valley 
iouth  of  St.  Louis.  The  committee  which  met 
It  the  Maryland  is  composed  of  Edmund  T. 
Perkins  of  Chicago,  president  of  the  Na- 
ional  Drainage  Congress;  John  H.  Nolen  of 
lefferson  City,  Mo.,  secretary  of  the  congress, 
ecretary  of  the  Missouri  Waterways  Com- 
nission  and  chairman  of  the  present  commit- 
ee;  D.  E.  King,  industrial  commissioner  of 
he  Missouri  Pacific-Iron  Mountain ;  R.  B. 
Dliver,  Cape  Girardeau,  Mo.,  counsel  for  the 
Little  River  Drainage  District  in  Southeast 
Missouri ;  William  A.  O'Brien,  engineer  Lit- 
le  River  Drainage  District ;  Jacob  A.  Har- 
nan,  engineer,  Peoria,  111. ;  Tom  K.  Smith, 
epresentative  of  bond  attorneys,  Chicago,  and 
if  William  R.  Compton  Bond  and  Mortgage 
Zo.,  St.  Louis.  A  deed  w'as  filed  in  the  Re- 
order's  office  here  transferring  the  property 
>f  the  Fuhon  Iron  Works,  at  the  southeast 
■orner  of  Second  and  Carr  streets,  to  the  Qii- 
ago,  Burlington  &  Quincv  R.  R.  The  price 
.vas  $300,000.  The  lot  has  a  frontage  of  386 
t.  9  ins.  on  Second  street.  The  lot,  in  con- 
lection  with  other  property  owned  by  the 
ailroad  company,  w'ill  be  converted  into  team 
racks  for  freight  business. 

The  bondholders  of  the  Alton,  Jacksonville 
t  Peoria  R.  R.  Co.,  of  which  Edgar  M.  Davis 
vas  president,  have  had  a  corps  of  engineers 
;o  over  the  property  and  make  an  appraise- 
nent  to  compare  with  the  inventory  made  by 
he  receiver,  Frank  L.  Butler,  which  was  re- 
lorted  to  the  Circuit  Court.  It  is  said  the 
)ondholders  are  preparing  for  immediate  ac- 
ion  on  getting  the  electric  line  completed  from 
Mton  to  Jerseyville  and  have  it  put  in  op- 
■ration.  The  legal  details  have  been  ad- 
usted  and  it  is  said  the  court  matters  will 
le  quickly   settled. 

Grant  Wyatt  of  St.  Louis,  president  of  a 
ailway  construction  company,  accompanied 
)y  E.  E.  Evans,  president  of  the  Bismarck 
■iellevue  Valley  &  Western  Ry.  Co.,  are  in 
Bismarck,  Mo.,  with  a  corps  of  engineers  lo- 
■ating  the  line  into  that  city  from  the  Wash- 
ngton  County  line.  The  right  of  way  has  all 
leen  obtained  and  $55,000  subscribed  by  per- 
ons  along  the  route.  The  arrangements  are 
leing  completed  to  begin  construction  May  L 
I'he  Board  of  Public  Improvements  recom- 
iiended  the  following  ordinances  for  alley 
mprovements :  To  improve  alleys  in  city  block 
S'o.  4447  west,  between  Ashland  and  Lexing- 
on  avenues,  Paris  and  Taylor  avenue ;  cost  to 
iroperty  owners,  $3,880.  To  improve  alleys  in 
•jty  block  No.  2680',  between  Osceola  and 
"hariton  Sts.,  Michigan  and  Compton  Ave. ; 
est,  $3,745.  To  reconstruct  alley  in  city  block 
'So.  473.  from  13th  St.  eastwardly  for  a  dis- 
ance  of  about  412  ft.,  and  between  Rutger  St. 
':nd  Morrison  Ave. ;  cost,  $1,463.  To  improve 
""vs  in  city  block  No.  1515, ■  between  Chero- 
.md  Utah  Sts.,  Ohio  and  low-a  Ave. ;  cost, 

2.      To   improve   alley   in   city   block   No. 

'259,    from    College    Ave.    to    intersection    of 
Varne  Ave    and  Adelaide  Ave.,  and  between 

■  n  Phul  St.  and  Zealand  St.;  cost,  $2,019. 
improve  alleys  in  city  block  No.  1506,  be- 
ween  Cherokee  St.,  Utah  St.,  Pennsylvania 
'ives.  and  Minnesota  Ave. ;  cost.  $3,246.  To 
mprove  alleys  in  city  block  No.  4515,  be- 
ween  Garfield  Ave.,  N.  Market  St..  Union 
,5lvd.  and  Arlington  Ave. ;  cost,  S4,848.  To 
mprove  alleys  in  city  block  No.  2720,  between 
K'eosho  St.,  Dakota  St.,  Pennsylvania  Ave. 
;  nd  Minnesota  Ave.;  cost.  $3,414;  to  improve 
[lley  in  city  block  No.  4511,  from  Academy 
|Vve.  to  Union  Blvd  and  between  Theodosia 
\ve.  and  Cote  BriUiante  Ave. ;  cost.  $2,913.  To 
iiiprn\o   alley    in    city   block    No.    .3306,    from 


Penrose  St.  to  Carter  .\ve.  and  between  Gano 
Ave.  and  Prairie  Ave. ;  cost,  $2,857.  To  im- 
prove alley  in  city  block  No.  1341,  from  Mc- 
Nair  Ave.  to  Missouri  .\ve.,  and  betw-een  Al- 
len Ave.  and  Geyer  Ave. ;  cost,  $2,769.  To 
improve  alley  in  city  block  No.  4163,  from 
Oak  II ill  Ave.  to  i5enl  Ave.  and  between 
Connecticut  St.,  from  Juniata  St.;  cost,  $2,- 
877.  To  improve  alley  in  city  block  No.  4940, 
from  Tluirnian  Blvd.  to  Klemm  St.  and  be- 
tween Flora  Blvd.  and  Russell  .-\ve. ;  cost,  $2,- 
723.  To  improve  alleys  in  city  block  No.  1625, 
between  Chippewa  St.,  Winnebago  St.,  Minne- 
sota Ave.  and  Michigan  Ave. ;  cost,  $2,635. 
To  improve  alleys  in  city  block  No.  1642,  be- 
tween Winnebago  St.,  Miami  St.,  Ohio  Ave. 
and  Iowa  Aves. ;  cost.  $2,505.  To  improve  al- 
ley in  city  block  No.  5425,  from  Roscdale  Ave. 
eastwardly  for  a  distance  of  about  600  ft.,  and 
between  McPherson  .\vc.  and  Kingsbury  Ave. ; 
cost,  $2,194.  To  improve  alleys  in  city  block 
No.  2578  north,  between  Alberta  St.,  Keokuk 
St.,  .Arkansas  Ave.  and  Grand  Ave.;  cost,  $1.- 
783.  To  improve  alleys  in  city  block  No.  796, 
between  Lami  St.,  Shenandoah  Ave.,  Seventh 
St.  and  Ninth  St.;  cost,  $2,712.  To  improve 
alleys  in  city  block  No.  2594,  between  Mon- 
tana St.,  Osage  St.,  Louisiana  .■\vc.  and  Grand 
Ave.;  cost,  $-1,510.  To  improve  allevs  in  citv 
block  No.  2910,  between  Fillmore  'St.,  Wil- 
mington road,  Virginia  Ave.  and  Alabama 
Ave. ;  cost,  $2,588.  To  improve  north  and 
south  alley  in  city  block  No.  2411,  from  North 
Park  place  southwardly  to  the  south  line  of 
the  cast  and  west  alley  in  said  city  block, 
and  between  Eleventh  St.  and  Blair  Ave.; 
cost,  $688.  To  reconstruct  allev  in  city  block 
No.  1092,  from  22nd  St.  to  23rd  St.,  and  be- 
tween Montgomery  St.  and  St.  Louis  Ave. ; 
cost,  $2,409.  To  reconstruct  alleys  in  city 
block  No.  1805,  between  Lafayette  Ave.,  Ken- 
nett  place,  18th  St.  and  ^Iississippi ;  cost, 
$2,682. 

Philip  W.  Haberman,  vice-president  of  the 
Alton  &  Mississippi  River  Belt  &  Transpor- 
tation Co.,  has  notified  the  East  St.  Louis 
City  Council  that  his  company  will  apply  for  a 
franchise  to  build  an  elevated  structure  or  via- 
duct across  Cook  and  Mississippi  avenue  to 
support  its  tracks  to  the  municipal  free  bridge. 
Mr.  Haberman  says  that  the  rails  of  the  mu- 
nicipal free  bridge  are  about  30  ft.  above  the 
ground  at  Cook  and  Mississippi  Aves,  and 
that  a  viaduct  across  those  two  streets  w'ill 
be  necessary.  The  proposed  tracks  of  the  Al- 
ton &  Mississippi  Belt  Railroad  &  Trans- 
portation Co.,  according  to  Vice  Presi- 
dent Haberman,  will  run  eastwardly  from  the 
free  bridge  to  the  bluffs,  thence  north  to  the 
river,  forming  a  complete  belt  around  East 
St.   Louis. 

Whether  the  elimination  of  the  Wabash  R. 
R.  grade  crossings  is  accomplished  without 
legal  proceedings  depends  upon  the  attitude 
the  Municipal  Assembly  assumes  on  the  ques- 
tion of  consequential  damages.  Officials  of 
the  railroad  and  members  of  the  Board  of 
Public  Improvements  conferred  with  Mayor 
Kreismann.  Kreismann  and  the  board  favor 
payment  of  damages  by  the  city.  A  majority 
of  the  Delegates  and  Councilmen  believe  the 
entire  cost  of  depressing  or  elevating  the 
tracks  should  be  borne  by  the  railroad.  W. 
K.  Bixby  and  E.  B.  Pryor,  Wabash  receivers, 
object  to  the  road  paying  the  tonsequential 
damages,  and  informed  the  city  that  it  would 
not  do  so.  The  Assembly  must  indicate  its 
attitude  on  the  proposition  before  the  Board 
of  Public  Improvements  drafts  an  ordinance 
providing  for  the  abolishment  of  the  cross- 
ings. The  two  railroad  committees  will  get 
an  informal  expression  from  the  Assembly 
this  week.  The  railroad  will  pay  for  the  con- 
struction of  viaducts  over  the  tracks  on  streets 
where  the  tracks  are  depressed.  If  the  via- 
duct approaches  injure  private  property  the 
damage  will  be  paid  by  the  city  if  the  plan 
of  the  board  is  accepted.  At  the  Delmar 
Blvd.  crossing  the  boulevard  will  be  elevated. 
The  tracks  will  remain  on  the  present  grade. 
Elevating  the  street  across  the  railroad  tracks 
probably  will  injure  property  on  each  side  for 
a  considerable  distance.  The  plan  approved 
bv   the   Board  of   Public   Improvements   is   to 


depress  the  Wabash  tracks  westward  from  a 
point  west  of  the  Lindell  Blvd.  bridge  in  For- 
est Park.  At  the  Lindell,  Union  De  Balivier, 
Waterman  and  Kingsbury  crossings  the  tracks 
will  be  depressed,  if  the  board  plans  prevail. 
The  railroad  receivers  approved  the  plan  in 
the  main.  I'he  railroad  engineers,  who  sug- 
gested a  slight  change  in  minor  details,  will 
go  over  the  engineering  features  together.  Mr. 
Pryor  declared  that  to  abolish  the  crossings 
would  cost  the  railroad  about  $750,000.  The 
city  officials  estimate  the  consequential  dam- 
ages at  $400,000.  If  the  ordinances  and  work 
are  rushed  the  work  may  be  completed  within 
three  months.  If  the  Wabash  grade  crossings 
arc  eliminated  similar  results  are  expected 
with  other  roads.  The  Wabash  agreement  is 
looked  on  as  an  opening  wedge  for  the  abol- 
ishment of   all   dangerous  crossings. 

A.  W.  Sullivan,  former  general  manager  of 
the  Missouri  Pacific-Iron  ^lountain,  has  been 
elected  chairman  of  the  Railway  Association 
Committee  on  Railway  Mail  Pay,  with  head- 
quarters at  75  Church  St.,  New  York  City. 
The  committee  representing  the  railways^  com- 
prises J.  Kruttschnitt  of  the  Union  &  South- 
ern Pacific;  Ralph  Peters,  Long  Island; 
Charles  A.  'VVickcrsham,  Western  Railway  of 
.\labama;  W.  W.  Baldwin,  Chicago,  Burling- 
ton &  Quincv ;   Frank  Barr,  Boston  &  Maine. 

Judge  Elmer  B.  Adams  in  the  United  States 
District  Court  at  St.  Louis  consolidated  the 
two  receivership  suits  against  the  Wabash 
Railroad  Co.  and  authorized  the  receivers  to 
expend  $8,306,815.50.  Additional  orders, 
bringing  the  total  desired  expenditures  to 
about  $10,000,000,  have  been  asked  for.  F.  A. 
Delano  of  Chicago  and  W.  K.  Bixby  and  Ed- 
ward B.  Pryor  of  St.  Louis,  who  were  ap- 
]jointed  receivers  in  the  original  proceedings, 
brought  by  the  Westinghouse  Airbrake  Co. 
for  an  $18,000  debt,  were  appointed  receiv- 
ers under  the  consolidated  suit.  Former  Judge 
Chester  H.  Krum  of  St.  Louis  was  named  by 
Judge  .-Kdams  as  special  master  and  will  here- 
after be  the  intermediary  for  the  receivers 
and  the  court.  Judge  Adams  issued_  an  order 
for  the  maintenance  of  the  New'  York  office 
of  the  Wabash,  with  a  sufficient  clerical  force 
and  made  provision  for  the  payment  of  the 
salaries  of  one  vice-president  and  the  secre- 
tary. The  consolidated  suit  is  styled:  The 
Equitable  Trust  Co.  of  New  York  versus  the 
Wabash  Railroad  Co.  and  James  B.  Forgan. 
Both  parties  to  the  defense  filed  acknowledg- 
ments of  the  facts  cited  in  the  bill  of  complaint 
and  the  petitions  for  orders.  The  bill  of  com- 
plaint filed  stated  bonds  of  the  Wabash 
to  the  amount  of  $41,000,000  were  out- 
standing and  that  interest  on  this  amount 
to  the  sum  of  $921,000  is  "in  default. 
The  first  expenditure  authorized  by  Judge 
.•\dams  was  $483,705.50,  to  pay  for  25 
freight  and  passenger  locomotives  that  have 
been  ordered.  They  are  to  be  paid  for 
out  of  funds  on  deposit  with  the  Equitable  Co. 
as  trustee  for  the  $20,000,000  first  refunding 
extensions  mortgage  bond  issue.  These  en- 
gines are  to  bear  name-plates  labeled :  "The 
Equitable  Trust  Co.  of  New  York,  owner — 
order  of  Jan.  30,  1912."  Similar  labels  must 
be  put  on  all  other  rolling  stock  purchased  by 
the  receivers.  The  second  order  issued  pro- 
vides for  the  payment  of  $333,550  interest  on 
$8,000,000  bonds  of  the  Wheeling  &  Lake  Erie 
R.  R.  Co.,  part  of  the  security  for  which  is 
$3,500,000  of  the  Wabash  first  refunding  and 
extensions  mortgage  bonds.  The  receivers  are 
authorized  to  borrow  the  money  to  pay  this 
interest.  The  receivers,  in  their  petition  ask- 
ing authorization  for  expenditures  for  equip 
ment  and  other  improvements,  amounting  to 
$7,489,500,  say  the  Wabash  long  has  been 
deficient  in  equipment  and  that  at  least  130 
of  its  locomotives  are  more  than  25  years  old. 
They  also  say  the  road  at  present  has  1,750 
cars  rented  at  a  yearly  rental  of  $175,000,  or 
about  5  per  cent  a  year  of  the  $3,525,000  they 
ask  for  new  equipment,  which,  it  is  stated,  can 
be  purchased  at  an  exceptionally  low  price 
just  now.  Seventeen  items  of  double-track- 
ing are  planned,  aggregating  180.8  miles  and 
at  an  estimated  cost  of  $2,954,500.  In  an  ex- 
hibit  attached   to  the  receivers'  petition   these 
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two  plans  for  improvement  are  listed  as 
groups  A  and  B.  A  third  group  C,  is  de- 
voted to  miscellaneous  improvements,  such  as 
track  elevation,  block  signaling,  telephone  dis- 
patching and  replacing  bridges.  This  includes 
the  improving  of  the  Delray  engine  house. 
near  Detroit,  Mich. ;  the  laying  of  new  rails 
between  Chicago  and  St.  Louis  and  improve- 
ments at  Fort  Wayne.  Ind.,  in  compli- 
ance with  recent  enactments  of  the  Indiana 
Legislature.  Judge  Dyer  issued  an  order  au- 
thorizing these  expenditures  also.  In  com- 
menting on  their  recommendations  in  the  ext 
hibit  attached  to  their  petition  the  receivers 
say: 

The    cash    for    the    foregoing    expenditures,    if 
the  expenditures  were  authorized  early  in  Janu- 
ary,   would    be    required    in    installments    during 
the    period    of   March    to    December.    1912.      The 
double  track  work  required  could,  with  the  pos- 
sible exception  of  item  12,   be  completed  during 
the  summer  season,  and  in  time  to  get  the  bene- 
fit of  it  for  the  rush  of  business  next  fall.     Th.^ 
new   equipment   could   be  purchased   in   time  for 
us  to  get  the  benefit  of  it  after  July  1.     All  of 
the    expenditures    would    be    for    improvement.s 
which    would    make    a   handsome    return,    either 
in  increasing  our  capacity  to  do  business  or  in 
diminishing  the  cost  of  doing  it,   or  both.     The 
memorandum  of  the  list  of  expenditures  recom- 
mended   as    important    to    be    undertaken    this 
season  if  possible  is  as  follows:     Thirtj"  additional 
engines.    J600.00   (this   is   in   addition   to   twenty- 
five  engines  ordered  last  August  and  now  bein.^j 
completed);    1,000    steel    under-frame    80.000    ca- 
pacity  stock    cars,    $850,000:    750    80,00(1    capacity 
automobile  cars,  $675,000;  1,000  steel  under-frame 
40-ton  box  cars,   $900,000;   200  steel  hopper  cars. 
50    tons,    $200,000;    twenty    passenger    equipment 
cars.    $300,000;    second    track    work— Oakwood    to 
Romulus,    Mich.,    eleven    miles,    $134,000;    Mont- 
pelior  to  .\lvordton,  Ohio,  eleven  miles.  $146,000: 
Decatur    to    Knights,    111.,    three    miles,    $46,000 
(with  gauntlet  on  bridge  over  Sangamon  River) ; 
Taylorville    to    Litchfield,    111.,    thirty-two    miles. 
$552,500;     Clarke    Junction     to    Gary    Ind.,     five 
miles.   $51,000;   Worth  to  Orland,   111.,    five  miles, 
$370,000    (the   double   tracking    in    this    case   in- 
cludes  grade    reduction   and    line    revision);    Be- 
ment    to    Lodge.     III.,     thirteen     miles,     $208,000: 
Bement  to  Tolono.  thirteen  miles,  $170.ii00;  Fair- 
mount    to   Danville,    111.,    eleven    miles,    $143,000; 
Danville.   111.,    to   state   line   Indiana,    five   miles. 
$65,000;  Poag  to  Worden,  111.,  fifteen  miles,  $210,- 
000;   Moberly  to  Clark,  Mo.,    eleven  miles,   $147,- 
000;     Moberly     to     Huntsville,     Mo.,     six     miles. 
$84,000;    Brunswick    to    Salisbury,    Mo.,    eighteen 
miles.    $288,000;    Excelsior    Springs    Junction    to 
Birmingham,  Mo.,   fourteen  miles,   $237,000;   Fort 
Wayne  to  New  Haven,   Ind.,   five  miles,   $73,000; 
Fort   Wayne   to    Hugo,    Ind.,    two    miles,    $30,000. 
Track  elevation  work  in  Fort  Wayne,  Ind.,  com- 
pleting   work    already    begun    and    required    by 
ordinance    to    be    completed    within    two    years, 
$125,000;  block  signaling  and  telephone  dispatch- 
ing,   part    of   which    is    required    by    law    of    the 
state   of   Indiana.    $150,000;    replacing   bridges   or 
strengthening  existing  bridges,   first  year,   $100,- 
000;  miscellaneous  industry  sidings  and  passing 
tracks,    $150,000;    Delray   engine   house,    property 
buildings    and    appurtenances,    $75,000.      On    ac- 
count   of    miscellaneous    improvements    already 
In  course  of  progress,   authorized   under  the  old 
management,   not   completed  or   paid  for.   $250,- 
000.       Machine    tools,    various    shops,     $100,000. 
New   rail   for   replacing   Chicago-St.    Louis   line, 
100-Ib.    rail   being  suggested,    in   order  to   bring 
our  track   up   to  the   condition  of  that   of  com- 
petitors,   10,000    tons,    or,    say,    $300,000;    of    this 
amount  $60,000  will   be   chargeable  as  a  better- 
ment   and    carried    to    capital    account,    $50,000. 
The  "item  12"  referred  to  in  the  receivers'  com- 
m»nts   is   the   second   track   work  on   the  Worth 
to    Orland    fill.)    stretch    of    five    miles,    to    cost 
$370,000. 

Montana. 

Surveys  have  been  .started  from  Dixon  for 
an  electric  railway,  the  general  route  of  which 
starts  north  of  the  Northern  Pacific  depot, 
follows  the  line  to  the  mouth  of  the  Jocko 
River,  where  it  crpsses  and  starts  on  a  general 
northward  course  across  the  reservation.  It 
is  stated  that  the  power  to  operate  the   road 


will  be  secured  from  Hell  Roaring  Creek,  west 
of  the  foot  of  Flathead  Lake,  The  Flathead 
Power  &  Traction  Co.,  of  Dixon,  T.  Ran- 
dolph Arnold,  President,  is  projecting  this 
line. 

Surveys  have  practically  been  completed  by 
engineers  of  the  Butte,  Anaconda  &  Pacific 
Ry.  for  the  construction  of  the  proposed 
branch  from  Anaconda  to  Georgetown,  Mont. 
The  contracts  for  the  rock  work  will  be  let 
shortly.^  it  is  said.  H.  A.  Gallwey,  Butte, 
Mont.,  is  General   Manager. 

Officials  of  the  Gallatin  Valley  Ry.,  a  branch 
line  of  the  Chicago,  Milwaukee  &  Puget 
Sound,  have  announced  that  work  will  be 
started  this  summer  on  the  line  surveyed  a 
year  ago  between  Three  Forks  and  Helena, 
.Mont.,  by  way  of  Radersburg.  The  road  will 
leave  Three  Forks  from  the  north  and  run 
in  a  northerly  direction  toward  Radersburc, 
svyinging  due  north  and  crossing  the  Missouri 
River  at  a  point  between  Toston  and  Towns- 
end.  It  will  then  follow  the  river  down  the 
eastern  side,  crossing  it  again  at  Canyon 
Ferry,  then  connecting  with  the  old  Harlow 
grade  and  running  into  Helena.  W.  H.  Pen- 
field.  Butte,   Mont.,  is  (Thief  Engineer. 

The  following  information  has  been  re- 
ceived from  Lewistown,  Mont.,  in  regard  to 
the  construction  of  the  (Jreat  Northern  line 
between  Lewistown  and  Great  Falls,  for  which 
Sims-Carey,  St.  Paul,  Minn.,  have  the  general 
contract:  Three  contractors  are  already  on 
the  ground  with  their  outfits  and  other  con- 
tractors are  preparing  to  get  in  as  soon  as 
the  weather  will  permit.  Nels  Roman,  one 
of  the  contractors,  has  already  started  grad- 
ing upon  his  allotment  of  the  work,  on  Spring 
creek,  about  nine  miles  out  of  Lewistown.  He 
is  employing  between  .50  and  60  men  and  1.5 
teams,  and  already  has  been  working  upon 
his  contract  for  about  4  weeks.  Contractor 
Callahan,  who  has  been  given  the  job  of  mak- 
ing the  cuts  and  fills  at  Judith  River,  about 
12  miles  from  the  Moccasion  junction,  al- 
ready has  several  steam  shovels  at  Moccasin, 
from  where  they  are  now  being  moved  out 
to  the  work,  and  has  several  others  on  the 
road.  There  are  several  heavy  cuts  along 
the  Judith  River  and  Callahan  expects  to  be 
operating  his  steam  shovels  at  this  task  with- 
in a  few  weeks.  Contractor  W.  H.  Galusha 
has  already  unloaded  his  outfit,  consisting  of 
20  teams  and  much  machinery,  at  Moccasin, 
where  he  has  been  engaged  for  a  week  or 
n'ore  in  moving  to  his  camp.  There  is  con- 
siderable heavy  work  along  the  proposed  new 
iine  and  the  engineers  do  not  expect  to  have 
the  track  laid  into  Lewistown  before  the  first 
of  December. 

The  Chicago.  Milwaukee  &  Puget  Sound 
R.  R.  is  unclerstood  to  be  planning  to  begin 
work  this  spring  on  a  line  surveyed  a  year 
a.go  between  Three  Forks  and  Helena  by  way 
of  Radersburg. 

Nebraska. 

Steel  for  the  extension  of  the  Kearney  & 
Black  Hills  branch  of  the  Union  Pacific,  from 
Callaway  to  Gandy,  is  being  received  at  Calla- 
way. Track  laying  will  begin  March  1,  and 
it  is  expected  by  the  company  that  the  first 
locomotive  will  run  into  .Arnold  about  .April  1. 

New  Jersey. 

The  New  Jersey  &  Pennsylvania  Traction 
Co.,  now  operatinff  40  miles  of  line,  has  been 
purchased  bv  Battles  &  Co.,  of  Philadelphia, 
Pa. 

New  Mexico. 

The  Xavajo  Lumber  &  Timber  Co..  backed 
by  Chicago  and  English  capitalists,  will,  ac- 
cording to  advices  from  .Albuquerque,  N. 
Mex..  commence  early  in  the  Summer,  the 
building  of  the  Navajo  Southern  R.  R.,  a 
proposed  7.5-mile  line  from  Holbrook,  .Ariz., 
on  the  Santa  Fe,  south  to  St.  Johns.  .Ariz., 
tapping  a  large  area  of  mineral,  timber  and 
agricultural  resources.  A  big  lumbering  plant 
will  also  be  erected'  probably  at  Holbrook.  the 
northern  terminus  of  the  road.  The  railroad 
company  is  capitalized  at  $.3,500,000.  F.  H. 
Howen  is  president.  W.  H.  Clark,  secretary, 
and    R.    W.    Hill,    treasurer.    E.    S.    Clark    6{ 


Presc'.tt. 
cern. 


.Ariz.,    being    counsel    for   the  coi 

New  York. 

The  United  Traction  Co.,  .Albany,  N  'i 
operating  the  street  railway  at  Watervliet,  I 
understood  to  be  considering  asking  the  couJ 
cil  of  the  latter  city  for  a  francliise  for  tlj 
extension  of  its  line  to  Temperance  Hill,  I 
suburb  of  Watervliet. 

The  State  Public  Service  Commission  h! 
held  a  hearing  on  the  proposed  consolidatici 
of  trolley  companies  to  complete  an  electr 
railroad  between  Buffalo  and  Rochester.  "TlJ 
roads  to  be  consolidated  are  the  Buffalo,  B 
tavia  &  Rochester  Electric  Ry.,  Buffalo 
Williamsville  Electric  Ry.,  Buffalo  &  Depe 
Ry.  and  Buffalo,  Genesee  &  Rochester  Ry.  0 
The  application  is  for  permission  to  consoj 
date  and  issue  stock  and  bonds.  i 

North  Carolina. 

®M.  E.  Elkan,  Macon,  Ga.,  has  been  awar 
ed   the    contract    for    constructing  about  85i 
ft.  of  belt  line  at  High  Point,  N.  C.    Bids'  < 
this    work    were    taken    early   in    January, 
noted  in  our  Jan.  17  issue. 

The  Elkins  &  Allegheny  R.  R..  which 
building  a  line  of  railroad  from  Elkin,  N.  ( 
via  Sparta,  N.  C,  and  Jefferson.  N.'  C,  ' 
Mountain  City,  Tenn.,  has  laid  the  rails  ai 
within  .30  days  will  be  operating  regular  trai' 
on  the  first  14  miles.  This  takes  the  line 
the  heavy  timber  belt  of  the  Blue  Ridge  Mou 
tains,  It  is  expected  that  the  balance  of  tl 
line  will  be  completed  as  rapidly  as  possible 

The  directors  of  the  Raleigh,  Charlotte 
Southern  Ry.  Co.,  which  was  chartered  1 
the  last  legislature  to  construct  a  line  fro 
Raleigh  to  Charlotte,  have  elected  officials 
the  Norfolk  Southern  R.  R.  as  the  officers  ■ 
the  new  company.  It  is  believed  that  acti- 
construction  work  will  now  be  started  shortl 
It  is  also  believed  that  the  Raleigh  &  Sout 
port,  the  Aberdeen  &  Ashboro  and  the  Dti 
bam  &  Charlotte  Railroads,  three  short  lin 
which  have  been  acquired  by  Norfolk  Sout 
ern  interests,  will  be  merged  with  the  R 
leigh,  Charlotte  &  Southern.  F.  L.  Nicholso 
Norfolk,  Va.,  is  Chief  Engineer  of  the  Norfo 
Southern  R.  R. 

North  Dakota. 

©Foley  Bros.,  Welch  &  Stewart,  St.  Pai 
Minn.,  have  been  awarded  the  contract  by  tl 
Minneapolis.  St.  Paul  &  Sault  Ste.  Marie  R 
to  finish  grading  of  its  branch  line  from  For 
ville  to  Drake,  a  distance  of  130  miles  Wo 
is  to  be  completed  July  1  and  track  to  be  la. 
and  line  open  for  traffic  by  Oct.  1.  | 

Officials  of  the  Northern  Pacific  Ry.  are  r 
ported  to  have  announced  that  it  is  probat 
that  the  Pingree-Wilton  line  will  be  extendi 
to  Valley  City,  N.  Dak.,  by  way  of  Hig 
line. 

Ohio. 

Plans  have  been "^'pfrepared  by  the  enginee 
of  the  Lake  Shore  &  Michigan  Southern  ; 
R.  for  the  extension  of  the  company's  yan 
at  Air  Line  Junction  at  an  estimated  cost 
$2,000,000.  The  railroad  officials  have  tak^ 
the  matter  up  with  B.  Whitlock,  Mayor 
Toledo.  O. 

It  is  reported  that  plans  have  been  coi 
pleted  for  the  reorganization  of  the  Detro 
Toledo  &  fronton  Ry.  Co.  Radical  reductio 
are  said  to  have  been  made  in  the  companj 
capital,  bond  and  stock  issues  aggrcgatii 
$-38,800  000.  which  have  been  cut  down  to  $» 
000,000.  Stock  issues  of  $2.5,000,000  are  sn 
to  have  been  cut  in  half. 

The   Cleveland   Ry.   Co..   Cleveland,  h;i: 
lered  into  a  contract  with  the  North  Rand 
Ry.  Co..  for  street  railway  service  to  Rands 
The  North  Randall  Co.  is  to  build  the  trac 
and  the  Cleveland  Ry.  Co.  is  to  operate  ca 

Oklahoma. 

I'he  Clinton  &  Oklahoma  Western  Ry  . 
V.   McClure.   Chief  Engineer,  Oklahoma  CI 
now    oper;itiiig   22   miles   of   line,    has    start 
preliminary    surveys    for    an    extension    frc 
Butler.  Okla..  to  Canadian,  Te.T.,  a  distance 
100  miles. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,,  reported  that  the  Fort  Smith  &  West- 
er R.  R-  has  decided  upon  the  construction 
ot  n  extension  to  Oklahoma  City,  Okla..  this 
ve  The  cost  of  the  work  is  estimated  at 
$1)0000.  W.  M.  Bushnell,  Fort  Smith,  Ark., 
is  .eneral  Manager  of  the  company. 

ie  Quapaw-Lincolnville  Ry  Co.  of  Miami. 
O'l,  has  been  incorporated  with  a  capital 
sti;<'  of  $20,000  and  proposes  the  construc- 
tic  of  a  railroad.  J.  D.  Mclntyre,  J.  L. 
M'racken,  M.  H.  McCracken,  and  George 
ostein,  all  of  Miami,  Okla.,  are  the  in- 
c(\  orators. 

Oregon. 

le  Valley  &  Siletz  R.  R.,  recently  incor- 
poted,  has  completed  surveys  and  has  se- 
cud  the  capital  for  the  construction  of  a  30- 
m-  railroad,  the  route  taking  in  the  Willa- 
tnie  Valley.  Ore.,  to  Siletz  Basin.  Ore.,  south 
in  west  of  Independence.  Ore.  The  time  for 
OT'ding  contracts  has  not  yet  been  deter- 
ui  d.  A.  L.  Porter,  Falls  City.  Ore.,  is 
CI  f  Engineer;  F.  S.  Belcher,  517  Corbett 
81'.,  Portland,  Ore.,  is  President. 

le  C.  A.  Smith  Lumber  Co..  Marshlield, 
0  .  is  reported  to  have  purchased  the  Coos 
B:  Roseburg  &  Eastern  R.  R..  running  from 
Mihfield  to  Myrtle  Point.  26  miles.  The 
ne  owners  are  said  to  intend  extending  the 
iir  east  toward  Roseburg  this  spring  to  a 
!»:•  tract  of  timber  belonging  to  them,  and 
iai  to  complete  the  line  through  to  Roseburg 
or  ome  point  on  the  Southern  Pacific  in 
Di?las  County.  It  is  understood  that  the 
C.  .  Smith  Co.  owns  timber  on  the  proposed 
ro;  in  both  Coos  and  Douglas  Counties. 

■cording  to  an  announcement  reported  to 

ha   been  made  by  oflicials  of  the   Southern 

^-  V  Ry.  in  Oregon,  the  company  will  com- 

at  once  the  construction  of  a  line  from 

Ore.,    to    Fir.    connecting    Salem    and 

h  VVoodburn  and   Springfield  branches.     D. 

WTampbell,  Portland,  Ore.,  is  General   Su- 

■  ndent  of  the  Northern  District  of    the 

ni  Pacific. 

Pennsylvania. 

.,  Hanover  &  McSherrystown  Street  Ry. 

U   Robert    E.    Manley,     General    Manager. 

Hover,    Pa.,    is    understood    to    have    com- 

plid  plans  for  an  extension  from   Hanover 

■n  et^sburg,  12  miles,  and  also  plans  for  a 

'.  to  New  Oxford. 

merger  of  the  Sunbury  &  Selinsgrove. 

:'bury  &  Northumberland,  the  Sunbury. 

urg  '&  Milton,   the   Montandon  &   Mil- 

:.d   the    Chillisquaque    connecting    street 

.    companies   has   been    approved.      The 

■mpany  will  be  known  as  the  Sunbury  & 

3u  uehanna  Ry.  Co.     The  ratified  agreement 

na  been  submitted  to  the  governor  in  appli- 

for  a  charter. 

sholders  of  the  South  Easton  &  Phil- 
i  R.  R.  will  vote  Feb.  29  on  a  pro- 
merger  with  the  Mine  Hill  R.  R.,  into 
high  &  Hudson  River  Rv..  under  the 
>f  the  latter. 

iS  been  announced  that  the  stockhold- 
the  Delaware.  Lackawanna  &  Western 
will  be  asked  at  the  meeting  Feb.  20 
on  a  proposition  to  increase  the  cap- 
ck  of  the  company  from  $.30,277,000  to 
'000  to  provide  funds  for  the  improve- 
f  the  lines  in  Pennsylvania.  The  ques- 
■  leasing  the  Syracuse,  Binghampton  & 
'nrk  R.  R.  will  also  be  taken  up. 

South  Carolina. 

klaying  has  been  started  at  Greenwood, 
nn  the  Piedmont  &  Northern  R.  R.  and 
it  is  said,  will  be  pushed  as  rapidly  as 
e.  The  roadbed  has  been  completed. 
Lee.  Charlotte,  N.  C,  is  Chief  Engineer 
company. 

South  Dakota. 

•  rmers  and  freeholders  between  Blunt  and 

a'hell.    S.   Dak.,    have    agreed   to    subscribe 

^100,000  to  either  build  a  railroad  or  to 

•^   Chicago  &   Northwestern    to   build   a 

•ween   the   cities.      According   to   J.   B. 

■he  chief  promoter  of  the  scheme,  it  is 

;-.J  to  pay  $100  for  each  quarter  section 

'hiigh   which   the   new    road    will    run    and 


that  as  soon  .-.s  $2,.500  per  mile  is  subscribed, 
construction    companies    will    agree    to    build 
the  line. 

Tennessee. 

The  Chicago.  Rock  Island  &  Pacific  Ry. 
contemplates  the  construction  of  two  or  more 
short  branches  from  its  main  line  iust  west  of 
Memphis. 

I  he  St.  Louis.  Iron  Mouiuain  &  Southern 
R.  R..  E.  E.  Hale,  Engineer  Maintenance  of 
Way.,  Little  Rock.  .Ark.,  has  begun  work  on 
reballasting  and  otherwise  improving  its  line 
between  Memphis  and  Bald  Knob.  It  is  the 
announced  purpose  of  the  railroad  company 
to  practically  reconstruct  the  stretch  of  track 
connecting  Memphis  with  the  main  line,  by 
putting  in  new  ballast,  relaying  the  track  with 
heavier  steel  rails.  lessening  the  grades  and 
straightening  out  the  curves.  The  estimated 
cost  of  the  undertaking  is  $700,000. 

Texas. 

The  San  Antonio.  Rockporl  &  Mexican  Ry. 
has  submitted  a  proposition  to  build  to  San 
Angelo  if  citizens  take  $300,000  6  per  cent 
first  preference  shares,  furnish  a  right  of  way 
through  the  county,  depot  sites  and  50  acres 
of  terminal  facilities.  The  offer  is  under  con- 
sideration. 

Negotiations  are  reported  under  way  be- 
tween the  Missouri.  Kansas  &  Texas  and  the 
International  &  Great  Northern  R.  R.  for  a 
renewal  of  the  contract  whereby  the  former 
road  will  continue  to  use  the  Inteniational's 
tracks  between  San  Marcos  and  Austin.  It  is 
stated  that  if  no  permanent  agreement  can  be 
reached  the  Missouri.  Kansas  &  Texas  will 
build  .30  miles  of  line  between  Austin  and  San 
Marcos. 

The  capital  stock  of  the  Crystal  City  & 
Uvalde  R.  R..  at  present  operating  120  miles 
of  line,  is  to  be  increased,  and  a  new  charter 
obtained,  after  which  the  road  will  be  known 
as  the  Mexico,  San  Antonio  &  Gulf  Ry.  Ex- 
tensive new  construction  work  is  planned,  as 
indicated  by  the  change  of  name.  J.  E.  Frank- 
lin, St.  Louis,  Mo.,  is  president  and  E.  Breaker. 
Crystal   City,  is  Chief  Engineer. 

The  International  &  Great  Northern  Ry.. 
O.  H.  Crittenden,  Chief  Engineer.  Houston. 
Tex.,  is  reported  to  have  surveys  under  way 
for  an  extension  from  Laredo  toward  Rio 
Grande  City. 

An  English  syndicate  represented  by  Ed- 
ward Cowperthwaite.  of  London,  is  under- 
stood to  have  purchased  the  rights  and  proper- 
ty of  the  Asherton  &  Gulf  operating  a  32-mile 
Ime  from  Asherton,  Tex.,  to  Artesia  Wells. 
It  is  understood  that  the  new  owners  will 
build  an  extension  from  Asherton  northwest 
via  Eagle  Pass  to  Del  Rio,  a  distance  of  150 
miles,  and  will  also  build  from  Artesia  Wells 
to  Crowther.  a  distance  of  60  miles.  R.  H. 
Gresham.  Asherton.  Tex.,  is  Chief  Engineer 
of  the  Asherton  &-Gulf  Ry. 

County  Commissioners'  Court  at  Houston, 
on  Feb.  12.  took  action  on  an  application  for  a 
franchise  for  a  1%  mile  spur  track  from  the 
main  line  of  the  San  Antonio  &  Aransas  Pass 
Ry.  to  the  Rice  Institute  near  Houston. 

Advices  from  El  Paso,  Tex.,  state  that  the 
last  of  the  steel  for  the  Mexico  Northwest- 
ern main  line  between  Juarez  and  Chihuahua 
has  been  laid  and  train  service  has  been 
started.  F.  S.  Pearson,  New  York  ^  City,  is 
President   of   the   company. 

The  directors  of  the  Brownwood  North  & 
South  Ry.,  Brownwood.  Tex.,  will  meet  March 
10  to  consider  the  proposition  increase  the 
capital  stock  of  the  company  to  provide  funds 
for  the  extension  of  the  line  from  May  to  a 
point  9  miles  beyond  Rising  Star,  a  total  dis- 
tance of   17  miles. 

The  Santa  Fe  Ry.  System  has  closed  a  deal 
for  ihe  purchase  of  200  acres  of  land  ad- 
joining its  right  of  way  on  the  eastern  edge 
of  San  .Angelo,  Tex.  it  is  said  the  company 
plans  to  utilize  the  land  for  the  construction 
of  vards  to  accommodate  l.OOO  cars.  This 
purchase  is  believed  by  many  to  signify  that 
the  Santa  Fe  will  extend  its  Lometa  cut-off 
from  Eden  to  San  Angelo.  a  line  for  which 
has  already  been  run,  and  will  continue 
construction    on    its     Sterling     City     branch 


across  the  lower  Panhandle  to  a  connection 
with  the  Coleman  cut-oflf.  H.  W.  Wagner, 
Aniarillo,  Tex.,  is  Principal  Assistant  En- 
gineer of  the  western  lines  of  the  Santa  Fe. 

The  City  of  San  Antonio,  Texas,  according 
to  its  agreement  with  J.  E.  Franklin.  Presi- 
dent of  the  Bankers'  Trust  Co.,  St.  Louis. 
Mo.,  has  raised  the  $100,000  bonus  to  secure 
the  construction  of  a  railroad  from  that  city 
to  the  gulf.  By  terms  of  the  agreement  $50,- 
000  of  the  bonus  is  payable  when  his  road  is 
e.xtended  from  San  .Antonio  to  Campbellton, 
a  distance  of  forty  miles,  and  is  there  con- 
nected with  an  extension  of  the  Crystal  City 
and  Uvalde  railroad  to  Fowlerton.  The  re- 
mainmg  $50,000  will  be  due  when  the  road  is 
extended  to  the  gulf  the  exact  port  being  left 
optional  with  Franklin,  who  is  now  conduct- 
ing negotiations  with  both  Corpus  Christi  and 
.Aransas  Pass.  The  road  is  to  be  completed 
and  in  operation  in  two  years. 

Utah. 

.A  meeting  was  held  early  this  month  in  the 
ofticc  of  Simon  Bamberger,  president  of  the 
Salt  Lake  &  Ogden  Ry.  Co..  Salt  Lake  City, 
at  which  tentative  plans  were  discussed  look- 
ing to  the  immediate  revival  of  the  project  to 
build  an  interurban  electric  railway  system 
from  Salt  Lake  to  Nephi,  taking  in  the  princi- 
pal towns  of  southern  Salt  Lake  County.  Utah 
Comity  and  Juab  County.  The  project  will  be 
closely  identified  with  the  Salt  Lake  &  Ogden 
Line  and  the  Ogden  Rapid  Transit  Co.'s  sys- 
tem, which  will  give  it  entrance  to  practically 
all  of  northern  L'tah 

Vermont. 

Officials  of  the  Central  Vermont  Ry.  have 
submitted  two  new  plans  for  the  proposed 
station  improvements  on  the  lake  front  at 
Burlington,  Vt.  Hearing  on  the  matter  was 
started  on  Feb.  12  by  the  State  Public  Service 
Commission.  The  new  station,  as  previously 
noted,  will  probably  involve  the  construction 
of  a  fill  or  embankment  on  the  lake  front. 
J.  M.  Morrison,  St.  Albans,  Vt..  is  Engineer 
of  the  Central  Vermont  Ry. 

■Virginia. 

The  Caroline.  Clinchfield  &  Ohio  Ry.,  Ward 
Crosby.  Chief  Engineer,  Johnson  City,  Tenn., 
is  understood  to  have  financed  its  extensive 
construction  plans,  and  it  is  probable  that  con- 
tracts for  some  of  the  work  will  be  let  in  the 
near  future.  This  work  will  be  on  its  northern 
extension  from  Dante.  W.  Va..  to  Elkhorn 
City.  Va.  This  40-mile  extension  will  be 
through  a  mountainous  country  and  will  in- 
volve much  heavy  work.  This  section  proba- 
bly will  be  let  in  2-mile  contracts. 

Washington. 

®As  briefly  noted  in  our  last  issue  Porter 
Bros..  Spokane.  Wash.,  secured  the  contract 
for  constructing  the  Point  Defiance  line  of 
the  Northern  Pacific.  This  is  a  very  large 
contract  involving  something  Uke  8,000.000  cu. 
yds.  Porter  Bros,  have  an  office  at  Portland, 
Ore.,  and  also  tiave  an  office  at  Kansas  City. 
Mo.,  for  their  work  on  the  Kansas  City 
Southern. 

Work  of  filling  in  the  site  for  the  new  ma- 
chine shops  and  roundhouse  to  be  built  at 
Ccntralia,  Wash.,  by  the  Northern  Pacific  Ry. 
has  been  started.  Two  steam  shovels  are 
on  the  job  and  grading  will  be  pushed  to  a 
speedy  completion  after  which  the  construc- 
tion of  the  buildings  will  begin. 

S.  H.  Ansell,  owner  of  the  Metaline  Falls 
townsite,  according  to  advices  from  Spokane, 
Wash.,  has  a  plan  under  way  to  build  a  rail- 
road running  from  the  international  boun- 
dary line  south  to  Metaline  Falls  and  thence 
across  Ferry  County  in  a  southwesterly  direc- 
tion to  Colville,  a  total  length  of  61  miles. 

West  Virginia. 

Surveys  have  been  started  for  16  miles  of 
new  line  to  be  built  by  the  Fairmont  &  Clarks- 
burg Traction  Co..  Fairmont,  W.  Va.  This 
line  is  to  connect  Clarksburg  and  Weston,  and 
has  already  been  built  from  the  former  place 
to  Mount  Clare. 

The    incorporators   of   the    recently   formed 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Clarksburg  &  Philippi  Traction  Co..  men- 
tioned in  our  last  issue,  are  as  follows;  T.  L. 
Nutter,  Clarksburg ;  E.  R.  Dyer.  J.  Creed 
Watson  and  J.  R.  Dunham,  of  Philippi ; 
Charles  C.  Robb  and  P.  J.  Necessary,  Fair- 
mont. 

Canada. 

©McMillan  Bros.,  180  Maryland  St.,  Winni- 
peg., Man.,  have  secured  a  sub-contract  from 
J.  D.  Mc.\rthur  for  185  miles  of  the  Hudson 
Bay  Ry.,  commencing  at  Le  Pas  and  extend- 
ing eastward  to  a  point  west  of  Split  Lake. 
The  portion  of  the  line  covered  by  the  sub- 
contract is  through  muskeg,  and  very  little 
rock  will  be  encountered.  The  manner  of 
putting  lip  the  grade  will  be  very  similar  to 
the  operations  on  the  G.  T.  P.  west  of  Ed- 
monton, in  wliich  wheelbarrows  are  used  e,x- 
tensively. 

The  betterment  program  of  the  Canadian 
Northern  Ry..  M.  H.  MacLeod.  General  Man- 
ager. \\'innipeg.  Man.,  for  its  western  lines,  so 
far  as  already  announced,  includes  the  follow- 
ing:  Yard  extension  at  Fort  Rouge,  near 
Winnipeg,  and  the  building  of  new-  yards  near 
Winnipeg;  yard  e-xtensions  at  Dauphin,  Port 
Arthur,  Saskatoon,  Edmonton  and  interme- 
diate points,  improvements  of  grades  between 
Winnipeg  and  Fort  Frances,  erection  of  eight 
or  nine  new  steel  bridges  between  Winnipeg 
and  Port  Arthur,  replacing  of  present  steel 
between  Portage  and  Kamsach,  220  miles  with 
80  lb.  rails. 

The  Canadian  Government  is  reported  to 
have  practically  decided,  as  a  result  of  the 
survey  made  at  Port  Nelson  and  Fort  Church- 
ill during  the  past  summer  and  fall,  that  Port 
Nelson  will  be  the  bay  terminus  of  the  Hud- 
son Bay  road.  It  is  stated  that  reports  of  the 
tidal  and  hydrographic  surveys  conducted  with 
the  greatest  care  indicate  that  both  marine 
and  land  conditions  at  Port  Nelson  favor  its 
selection  as  a  safe  and  accessible  harbor,  while 
the  topographical  surveys  favor  the  territory 
via  the  southern  route  as  compared  with  the 
route  to  Fort  Churchill. 

The  Canadian  Northern  Ry.  has  filed  with 
the  city  solicitor  of  Toronto  a  revised  plan  of 
its  proposed  route  through  Etobicoke  and 
York  Townships  and  a  part  of  the  western 
section  of  Toronto.  The  new  olan  shoves 
neither  subways  nor  elevated  bridges.  The 
raihvay  line  will   cross  Jane   St.  north   nf  the 


original  route,  and  follow  the  Toronto  &  Ni- 
agara Power  Company's  right  of  way,  and 
parallel  the  C.  P.  R.,  crossing  the  Humber 
south  of  the  C.   P.   R. 

The  Canadian  Northern  Ry.  has  applied  to 
the  legislature  for  a  charter  to  extend  its  Swift 
Current  line  north  to  a  point  at  or  near 
Battleford. 

The  Provincial  Government  of  Alberta  is 
planning  to  guarantee  bonds  for  over  1,600 
miles  of  railroad  for  that  province.  Resolu- 
tions are  now  before  the  legislature  calling  for 
a  guarantee  of  the  bonds  of  the  railway  com- 
panies in  respect  to  construction  in  the  prov- 
ince of  Alberta  under  charters  now  held  by 
the  Canadian  Northern  Western,  the  Cana- 
dian Northern,  Edmonton,  Dunvegan  &  Brit- 
ish Columbia,  and  Grand  Trunk  Pacific 
Branch  lines  companies.  The  lines  will  be 
guaranteed  at  the  rate  of  from  $13,000  to 
$20,000  a  mile,  the  bonds  bearing  interest  at 
4  per  cent  and  extending  for  30  years.  Of 
this  construction,  1.40.")  miles  will  be  built  by 
Canadian  Northern  lines  holding  charters 
from  provincial  or  Dominion  governments.  350 
represents  the  Edmonton.  Dunvegan  &  British 
Columbia  line  construction  as  far  as  Dun- 
vegan. near  the  boundary  of  the  province 
northwest  of  Edmonton,  while  the  Grand 
Trunk  Pacific  coal  mines  branch,  .58  miles  in 
length,  running  from  Bickerdike  southwest- 
erly, is  also  to  be  constructed  under  a  pro- 
vincial guarantee.  Of  the  Canadian  Northern 
lines,  1.50  miles  had  been  guaranteed  by  the 
province  under  Dominion  charter.  This  guar- 
antee will  be  repeated  under  the  provincial 
charter.  The  total  new  construction  provided 
for  will  thus  be  1.2.5.5  miles  of  Canadian  North- 
ern line,  and  in  all  1,6G3  miles.  The  guaran- 
teed lines  of  railways  will  cover  the  province 
with  a  network  extending  from  Fort  McMur- 
ray.  in  the  northeast,  and  Peace  River  Land- 
ing, in  the  northwest,  to  Pincher  Creek,  in 
the  southwest,  and  the  international  boundary, 
south  of  Medicine  Hat.  On  the  Onoway 
branch  of  the  Canadian  Northern  construction 
is  to  be  guaranteed  through  to  the  British 
Columbia  boundary,  through  the  Grande  Prai- 
rie country,  while  the  new  Pakan  line  through 
St.  Paul  de  Metis,  will  be  constructed  to  the 
eastern  boundary  of  .Alberta  under  the  terms 
of  the  guarantee.  Following  are  the  lines  of 
the  Canadian  Northern  Western  Railway  for 
which  a  guarantee  of  securities  is  proposed ; 
Onoway  line.  2-50  miles.  $20,000  a  mile;   from 


Athabasca  Landing  to  Peace  River  Land; 
north  of  Lesser  Slave  Lake,  100  miles,  $15! 
from  Athabasca  Landmg  to  Fort  McMu'rl 
175  miles,  $16,000  a  mile;  Lac  la  Biche  br;f 
from  the  aljove  lines,  40  miles,  $15,000  a  itp 
line  north  of  Saskatchewan,  through  Paj 
p.issing  by  way  of  St.  Paul  de  Metis  toji 
eastern  boundary  of  province,  100  ni|< 
$13,000  a  mile;  line  from  a  point  on  the  CK 
R.,  near  Bruderheim,  passing  through  Bruir 
heim  and  Vermilion,  south  to  Medicine  |a 
and  the  southern  boundary  of  the  proviij 
200  miles,  $13,000  a  mile;  line  west  of  [1 
Calgary  and  Edmonton  Ry.  from  Strathci; 
west  of  Pigeon  Lake  to  Pincher  Creek,  0 
miles,  $15,000  a  mile ;  from  Camrose  soh 
east.  80  miles;  Calgary  to  a  junction  withi 
Brazeau  line  east  of  the  Calgary  and  Ednn 
ton  Ry.,  100  miles,  $13,000  a  mile;  exten): 
of  the  Brazeau  line  from  the  Calgary  and  d 
monton  southwest  to  connect  with  the  G.j 
Lake  extension  of  the  C.  N.  R.,  130  ni'i 
$13,000  a  mile.  The  province  will  guarae 
bonds  of  the  C.  N.  R.  for  the  extension  ofi 
Goos'e  Lake  line  from  the  eastern  boundan 
the  province  to  a  junction  with  the  Vegreve 
Calgary  line  north  of  the  crossing  of  the  ;i 
Deer  River,  at  $1,300  a  mile.  The  const'; 
tion  of  this  line  was  first  undertaken  and  : 
Dominion  charter.  The  Grand  Trunk  Pai 
branch  line  from  Bickerdike,  58  miles,  I  ; 
point  on  the  Little  Pembina  River,  wilbi 
guaranteed  at  the  rate  of  $2,000  a  mile,  k 
Edmonton,  Dunvegan  &  British  Coluii; 
road  from  Edmonton  to  Dunvegan.  350  rr-s 
will  be  guaranteed  at  the  rate  of  $20,0i  : 
mile.  It  is  understood  that  the  company  n 
tracts  to  commence  construction  immediib 
upon  opening  of  spring  and  to  complet  3 
least  100  miles  in  1912. 

Mexico. 

Application  has  been  made  to  the  Mexit 
Department  of  Communications  by  Edw;lc 
Barrios.  City  of  Mexico,  for  a  concessiomi 
the  construction  of  a  new  railway  line  0 
tween  the  city  of  Me.xico  and  the  Citw 
Puebla.  The  plans  provide  that  the  raili) 
pass  through  Tlalmanalco,  Contla,  San  Sia- 
dor  El  Verde  and  Huejotzingo.  The  firs^i 
kilometers  of  the  road  are  to  be  finisheii 
one  year,  40  more  kilometers  are  to  be  ii- 
eluded  by  the  end  of  the  second  year  andin 
whole  road  is  to  be  terminated  and  readyoi 
use  at  the  end  of  three  vears. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

The  citizens  of  Walker  County,  Ala.,  will 
vote  March  12  on  the  proposition  to  issue 
bonds  in  the  sum  of  $.300,000  for  good  roads. 
Jasper  is  the  county  seat. 

Arizona. 

The  City  Council  of  Phoeni.x,  An?...  has  ap- 
proved the  specifications  providing  for  fu- 
ture paving  in  the  city  which  were  submitted 
by  the  Paving  Commission.  All  paving  work 
is  to  be  in  the  hands  of  the  Commission. 

Arkansas. 

Plans  have  been  prepared  by  W.  T.  Pat- 
terson of  Pea  Ridge,  Ark.,  for  the  construc- 
tion of  25  miles  of  road  work  in  Benton 
County,  Ark.,  at  an  estimated  cost  of  $40,- 
000.  The  roads  will  be  mostly  of  dirt  and 
gravel  macadam.  The  work  will  be  in  charge 
of   W.   T.   Patterson. 

A  petition  has  been  presented  to  the  Coun- 
cil of  Lake  Village.  .-Xrk..  asking  that  body 
to  create  an  improvement  district  of  Main  St., 
Court  Square  and  a  part  of  Lake  Front  Sts., 
for  the  purpose  of  putting  in  pavement. 

California. 

The  Board  of  Kern  County  Supervisors, 
Bakersfieid.  Calif.,  has  been  petitioned  for  the 
construction  of  a  road  between  Maricopa  and 
McKittrick,  a  distance  of  about  26  miles.     It 

^  indicates  w 


is  proposed  to  issue  bonds  in  the  sum  of  $60,- 
000  for  this  improvement.  O.  P.  Goode  of 
Taft,    Calif.,    is    interested. 

The  California  State  Highway  Commission. 
Sacramento,  Calif.,  has  ordered  surveys,  plans 
and  estimates  to  be  made  in  each  highway  di- 
vision, seven  in  all,  in  the  state.  State  High- 
way Engineer  A.  B.  Fletcher  has  been  di- 
rected to  have  the  work  done  under  the  seven 
division  engineers.  The  following  routes 
were  ordered  surveyed ;  Division  1 — The 
main  road  beginning  at  the  Mendocino  County 
line,  near  Cloverdale.  thence  to  Hopland, 
thence  crossing  the  east  side  of  the  river, 
passing  through  L'kiah  and  Willits.  Division 
2 — Main  road  beginning  at  the  southerly  line 
of  Tehama  County,  below  Vina,  and  extending 
northwesterly  to  Tehama.  Red  Bluff  and  An- 
derson to  Redding;  also,  the  main  road 
through  Orland,  Tehama,  Kirkwood  and 
Corning.  Division  3 — The  main  road  begin- 
ning at  Roseville.  via  Lincoln  and  Sheridan  to 
Marysville.  Division  4 — ^lain  road  south  of 
the  city  of  San  Francisco.  San  Jose  and  Gil- 
roy  to  the  southerly  boundary  of  Santa  Clara 
County,  below  Sargent's ;  also,  the  main  Sono- 
ma County  road  'near  Cloverdale  and  extend- 
ing through  Geyserville,  H'ealdsburg  and 
Santa  Rosa  to  Petaluma.  Division  .5 — Main 
road  of  San  Benito  County  on  the  road  be- 
tween Gilroy  to  San  Juan,  thence  to  Salinas 
and  to  Soledad;  also  the  road  between  King 

ork  now  open  for  bids.    ®  indicates  a  contract 


City  and  Bradley;  also  the  main  road  ben- 
ning  at  the  northerly  line  of  San  Luis  Obic 
County,  near  San  Miguel,  and  pas  is 
through  Paso  Rd1)Ies,  Templeton,  Santa  It- 
garita  and  the  Cuesta  Pass  to  San  'is 
Obispo.  Division  6 — jMain  road  of  San  a- 
quin  County,  near  Ripon,  and  extending  a 
southerly  and  easterly  direction  through  0- 
desto,  Merced  and  Berenda  to  Madera.  >i- 
vision  7 — The  main  road  of  Ventura  Coi:)'. 
near  Punta  Gorda.  and  e.xtending  to  'n- 
tura,  thence  to  Cahuenga  Pass ;  also  a  no 
passing  through  EI  Rio  and  Oxnard;  alsohc 
main  Orange  County  road  below  San  w 
Capistrano,  via  Oceanside,  Carlsbad,  En  li- 
tas  to  San  Diego;  also  a  possible  line  bin- 
ning near  Saugus,  in  Los  .Angeles  County  ia 
Castaic  canyon  to  Goose  Lake. 

The  Trustees  of  Hillsborough,  Calif.,  Ve 
asked  the  people  to  vote  on  the  issuancof 
bonds  in  the  sum  of  $1.50,000  for  an  elabc.U 
system  of  good  roads  covering  the  more  tlk- 
ly  settled  portion  of  the  entire  city. 

Plans  and  specifications  have  been  orded 
drawn  by  the  City  Council  of  Oakland,  C  f.. 
for  the  paving  of  14th  St.,  between  Jad^r 
and  Oak  Sts..  a  distance  of  two  blocks,  'k 
Council  has  also  directed  City  Encineer  PO' 
F.  Brown  to  prepare  proceedings  for  the  n- 
provement  of  27th  Ave.,  betw-een  Focil 
Blvd.  and  East  22nd  St.,  and  Palmetto  •t.. 
between  Champion  St.  and  Boston  Ave. 

let  recently. 


riruary  14.  lyi-'- 
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Florida. 

5ids  will   be   received   until   March   .5.  by 
-i<  of   Daytona,    Fla.,    for    the    constructior. 
f  oads     The    work    will    include    approxi- 
'-1..   100 000  cu.   yds.   of   embankment   and 
wi  li  cu    vds.   of   hard   surface   rock   placed 
:^oad     D.    D.    &    C    M.    Rogers.    447    N. 
R,  h   St..   Daytona.   Fla.,   are   Engmeers. 
Idaho. 
II.  were  opened   Feb.  2  by   'he   Board  of 
Piiic    Works.    Karl     Paire.     Prei;idcnt.     of 
L.  City,  Idaho,  for  328,000  sq.  yds.  of  pare- 
nt    In  all  21  firms  bid  on  this  work.     The 
loviiidders   on  the  diflferent   kinds   of   pave- 
m.    appear  to  be  as  follows:     .\sphalt.  P.  J. 
Mdigh.    Third    Ave.    N.    and    Mercer    St.. 
Se  le    $1--"^  P*^r  ^Q-  yd.:   asphaltic  concrete. 
P    McHugh,  $1.30  per  sq.  yd.,  on  a  concrete 
nd  i*8  cts.  to  SI  on  a  stone  base :  has- 
Inman      Hassamite     Co.,     Spokane, 
."i-in.  concrete  base.  $1.0.5:   .5-in.   Has- 
-e,  $1.32%:  plain  concrete.  G.   .\.  He- 
-•    Louis,  $1,  with  macadam  top,  $1.1.5; 
te,  Irnian  Hassamite  Co..  .5-ins.  thick. 
0  ins.  thick.  Sl.TO^^  ;  dollarway,  Sto- 
Murphy.    Boise,   $1.85:    bitulithic,    Bar- 
Seattle,    4-in.    stone    base    and    2-in. 
Tti;  same,  concrete  base.  SI. 05:  3%-in. 
lie  and  l'.'2-in.  top.  Sl.54%:  same,  con- 
:ise.   $1.00:    granocrete,    Giebisch-Joplic 
rtland,  $1.48:   vitrified  brick.   Consoli- 
~.)nstruction  Co.,   Salt   Lake,   $3.25.     It 
1  that  the  contract  will  not  be  let  until 
lie   coming   election. 
Illinois. 
i>  will   be   received   until   1   p.   m..   Feb. 
Board  of  Local  Improvements.  Lincoln, 
the  construction  of  considerable  pave- 
.irb  and  gutter  and  for  doing  necessary 

iiids  will  be  received  at  the  Town  Clerk's 

/*■  in  Clav  City,  111.,  up  to  1  p.  m..   March 

earth  work  and  for  the  construction  of 

,ite5    on    the    Clay    City    and    Xewton 

;'   Clay   City    Township,    Clay    County. 

■irk   to   be   done   consists    in    the    con- 

n   of   an    embankment    10.271    ft.    long 

an  average  height  of  6  ft.  and  24  ft. 

n    top,    from    material    secured     from 

!e   the   roadwav.      The   soil   is   a   light 

Quantities:      Sec.     1.     29,000    cu.    yds. 

14,.3P2  cu.  yds.     ."Mso  4  concrete  flood 

re   to   be   built    at    the    Little    Wabash 

Work  to  be  comoleted   on   or  before 

1912.    More  detailed  information  may 

by  an   examination   of   the   plans   and 

■  tions   nrepared   by   the    Illinois    High- 

^mmission   which   mav   be   seen   at   the 

Clerk's  office  or  may  be  obtained,  uoon 

!ion  in  writing,  from  the  Illinois  High- 

immission,   Springfield.  III. 

Is  will  be  received   until   0  a.   m.,  Feb. 

-  reported,  bv  Board  of  Local  Tmprove- 
Rock  I>land,  TU..  for  grading,  drnining 
ving  with  brick  on  concrete  foundation 
ick  on  tl'h  .\ve.  Plans  and  specifica- 
re  on  file  with  the  city  engineer. 

Is  will   be  received   by  L.   E.   McGann. 

<sioner  of  Public  Works.  Chicago,  111.. 
1 1  a.  m..  Feb.  IG.  for  furnishing  and 
-ii'g   at    1.5th    place    and    Loomis    St.,    2 

I  type  steam  rollers,  according  to  speci- 
•\    The    rollers    must    be    of    first-class 

and  construction,     .\ccompanying  pro- 

'idders  must   submit  photographs,  total 

i.    horse    power    of    engines,    single     or 

engine  speed  at  which  it  can  be  oper- 

steering     arrangement,    size     of    water 

w  .  etc.,  of  rollers  they  pronose  to  furnish. 

C;i  or  certified  check  for  $200  must  accom- 

pq-  proposal. 

Bids  will  be  received  by  L,   E.   McGann, 
C-  missioner  of  Public  Works,  Chicago,  111.. 

II  a.  m..  Feb.  Iti.  for  furnishing  and 
ring  at  15th  PL  and  Loomis  St..  2  three- 

»  cled  road   rollers,   according   to    specifica- 
tui  on  file  at  his  office.     Accompanying  pro- 
must  be  specifications  showing  the   fol- 

-  information,  total  weight,  horse  power 
-ine.  size  and  face  of  wheels,  character 
iierials  used  and  different  parts  of  ma- 
size  of  steam   dome,  number  of   hours 


machine  can  be  opcraic.;.  distribniion  of  load 
between  front  and  rear  wheels,  etc.  Cash  or 
certified  check  for  $2i"i  nnist  accompany  pro- 
posal. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m..  Feb.  It!,  for  furnishing  and 
delivering  at  the  various  ward  v.irds  located 
in  different  parts  of  the  city  :ipproximately 
4,000  sq.  yds.  of  cedar  blocks,  according  to 
specifications.  The  blocks  arc  to  be  cut  from 
live  cedar  posts,  free  from  bark  and  shall  be 
5  ins.  in  length  and  from  5  in>.  to  10  ins.  in 
diameter.  Cash  or  cirtifucl  check  for  SllW 
must  accompany  proposal. 

•{•Bids  will  be  received  until  lo  :i  ni..  Feb. 
19,  by  Board  of  Local  Improvements,  Joliet. 
111.,  W.  S.  Welch,  Clerk,  lor  the  construction 
of  creosoted  wood  block  pavement  on  Scott 
St.  Plans  and  specifications  are  on  file  with 
H.  A.  Stevens.  City  Engineer. 

®The  City  Council  of  Lewisioun.  111.,  it  is 
reported,  has  awarded  the  contract  for  con- 
structing 20  blocks  of  brick  paving  to  the 
Fuller-Coult  Construction  Co..  Chemical 
Bldg..   St.  Louis,   Mo. 

The  Board  of  Local  Improvements  and  the 
City  Commissioners  of  Pckin.  111.,  have  adopt- 
ed the  plans  and  figures  of  City  Engineer  John 
R.  Seibert  for  additional  paving,  as  follows : 
Broadway  District^Broadway  from  Eighth 
St.  to  the  Chicago  &  .■\lton  depot.  Fifth. 
Fourth  and  Capitol  District — Fourth  St.,  from 
Market  to  Willow :  Capitol  St.,  from  Market 
to  Willow  ;  Fifth  St..  from  Market  to  Willow. 
Second  and  State  District— Second  St.  from 
Court  to  State.  State  St..  from  Second  to 
Eighth ;  Caroline  St.,  from  the  P.  &  P.  U.  road 
to^Second  St.  Seventh  and  Eighth  St.  District 
— Eighth  St..  from  Park  .A.ve.  to  Court  St. ; 
Seventh  St.,  from  Park  to  Court;  Tharp  PI., 
from  Sixth  to  Seventh  Sts. ;  Sixth  St..  from 
Park  .\ve  to  Washington:  Hillyer  St..  from 
Sixth  to  Eighth  St. ;  Haines  .\ve..  from  Hill- 
ver  St.  to  Tharp  PI:  McLean  St..  from 
Seventh  to  Eighth  St.  Court  Street  District- 
Court  St..  from  Fifth  to  the  east  end  of  the 
Park  curb  line:  Eighth  St..  from  Court  to 
Broadwav;  Ninth  St..  from  Court  to  Wash- 
ington: Tenth  St..  from  Court  to  Washing- 
ton; 14th  St..  from  Court  to  Park  .\ve..  Mar- 
garet and  .\nn  Eliza  District— Margaret  St., 
from  Third  to  Eighth:  Ann  Eliza  St..  from 
Third  to  Eighth:  Capitol  St..  from  Court  to 
Market;  Fot'irth  St.,  from  Margaret  to  Mar- 
ket; Fifth  St..  from  Court  to  Market:  Sixth 
St.,' from  Court  to  Market:  Seventh  St.,  from 
Court  to  Market;  Broadway,  from  Seventh  to 
Eighth  St.;  Market  St..  from  Fifth  to 
Eighth  Front  Street  District— Elizabeth  St.. 
from  Front  to  Third  St.;  St.  Mary,  from 
Front  to  Sabella ;  Front  St..  from  Court  to 
Sabella.  . 

.According  to  advices  from  Pans.  111.,  a  pe- 
tition is  being  circulated  with  a  view  to  sub- 
mitting to  the  voters  at  the  annual  township 
election  in  April,  a  proposition  for  the  e.xperi- 
mental  brick  paving  of  several  of  the  main 
traveled  thoroughfares  leading  into  Pans. 
The  proposition  carries  a  tax  levy  of  $.80  on 
each  $100  of  assessed  valu.ation.  for  the  period 
of  five  years  and  the  improvement  of  the  fol- 
lowing roads  is  contemplated:  Chicago  road, 
from  'the  city  limits  to  waterworks  plant,  pave- 
ment 14  ft.  in  width:  Cherry  Point  road  to 
Boatman  corner,  where  bridge  crosses  Sugar 
Creek,  pavement  9  ft.  in  width;  Clinton  and 
Marshall  roads  to  township  line,  pavement 
9  ft.  in  width. 

Plans  have  been  prepared  by  the  .\etna  En- 
gineering Bureau.  17  N.  La  Salle  St.  Chi- 
cago 111.,  for  the  construction  ot  2.  blocks 
of^rick  pavement  in  the  residence  district  of 
Rochelle,  111.,  pavement  to  he  of  brick.  I  he 
estimated  cost  of  the  work  is  $8...000  The 
contract  will  be  let  about  April  1.  W.  B.  Mc- 
Henr\'  is  Mayor.  ,     ,        c-i.  i 

Plans  have  been  prepared  by  Sheppard 
Morgan  of  Edwardsville.  111.,  for  the  construc- 
tion of  18  600  sq.  vds  of  creosoted  wood  block 
pavement  in  the  citv  of  Venice,  III.,  at  an  esti- 
mated cost  of  $10n.0fif..  The  pavement  will 
be  laid  on  a  Portland  cement  concrete  founda- 
tion    with    1-in.   sand   cushion   and   pitch   cov- 


ered with  1'2  in.  sand.  The  work  will  also 
include  11,400  lin.  ft.  of  combination  curb  and 
gutter  and  7,500  cu.  yds.  of  e.xcavation.  Ihe 
contract  will  be  let  in  about  40  days.  J.  E. 
Lee  of  Venice  is  in  charge  of  the  work. 

The  Board  of  Public  Works  of  .A.urora,  111., 
is  planning  the  construction  of  about  five 
miles  of  street  paving  for  this  season.  The 
streets  to  be  paved  are :  Linden  Ave.,  Fourth 
St  to  Fifth  St.;  Maple  .\ve..  Fourth  St.  to 
Fifth  St. ;  Weston  .\ve.,  Lincoln  .\ve.  to  Fifth 
St.;  Clark  -St.,  Fifth  to  Bcvier  PI.;  T  St., 
Clark  St.  to  Xonli  .\ve.;  Bevicr  PL,  Fourth 
.\ve.  lo  Benton  St.;  Fi>urth  .A.ve.,  Fifth  St. 
to  Jackson  St.:  Jackson  PI.,  Fox  St.  to 
.Main  St.;  .\von  St.,  Fifth  St.  to  Lincoln  Ave.; 
South  Broadwav.  Benton  St.  to  the  end; 
X.  Broadwav,  i'rom  end  of  pavement  to 
Pierce  St.;  '\'icw  St..  West  Park  .\ve.  to 
Plum  St.;  Garfield  .\ve..  Montgomery  .\ve. 
to  Calumet  St. ;  Calumet  St..  Garfield  Ave. 
lo  Downer  PI. ;  Calumet  St.,  Garfield  Ave.  to 
new  college ;  L'nion  St..  Fourth  .\ve.  to  Front 
St.:  High  St.,  Pierce  St.  to  Forest  .A.ve. 

The  Commissioners  of  Road  District  No.  7, 
Cairo,  111.,  have  decided  to  construct  one  and 
one-half  miles  of  macadam  road  and  recon- 
struct one  mile  of  macadam.  The  Commis- 
sioners are  Julius  Serbian,  William  H.  Wood 
and   William    F.    Kessler. 

The  City  Council  of  Venice.  HI.,  has  con- 
firmed the  estimate  and  proposals  for  $106,000 
worth  of  street  paving,  which  the  city  pro- 
poses to  install  this  summer.  The  plan  is  to 
pave  with  creosote  blocks  Broadway,  Market 
and  Madison  Ave.,  over  a  stretch  of  streets 
from  -Main  St.,  to  the  Madison  corporation 
line. 

The  Board  of  Local  Improvements  of  hast 
St.  Louis,  111.,  has  instructed  City  Engineer 
Edward  F.  Harper  to  prepare  estimates  of  the 
cost  of  paving  State  St.  from  38th  St.  to  Edge- 
mont  Station,  a  distance  of  seven  miles.  It  is 
probable  that  the  Improvement  Board  of  Belle- 
ville. 111.,  will  pave  State  St..  from  that  city 
to  Edgemont  Station,  thereby  making  the  road 
14  miles  long.  The  improvement,  it  is  es- 
timated, will  cost  between  S7O0.000  and  $900,- 
000. 

According  to  advices  from  Hoopeston,  III., 
petitions  are  being  circulated  among  the  prop- 
ertv  owners  adjoining  Cissna  Park  providing 
for  the  paving  of  the  main  roads  running 
south   and   west  of  the  village. 

Citv  Engineer  F.  M.  Connolly  of  Galesburg, 
111.,  has  estimated  the  cost  of  the  proposed 
paving  of  East  Main  St..  from  the  public 
square  to  a  point  498  ft.  east  of  the  central 
line  of  Chambers  St..  at  S43.878.  .According  to 
the  estimate,  the  work  will  require  6,800  cu. 
yds.  of  grading  at  a  cost  of  $:?,-500 ;  3,050  lin. 
ft.  of  Portland  cement  concrete  curbing,  m- 
cluding  circular  corners  at  a  cost  of  $1,479; 
75  linT  ft.  of  Portland  cement  concrete  mar- 
ginal curbing  at  a  cost  of  $11;  18.600  sq.  yds." 
of  brick  pavement  of  one  layer  of  No.  1  pav- 
ing blocks  set  on  edge  at  a  cost  of  $.36,456,  and 
14  manholes  at  a  cost  of  $48  each. 

Indiana. 

•I«Bids  will  be  received  untiL  10  a.  m.,  Feb. 
21.  bv  Board  of  Public  Works.  Elkhart,  Ind.. 
for  the  construction  of  brick,  asphalt  and 
bitulithic  pavement  as  follows:  Five  blocks  on 
St.  Joseph  St..  3  blocks  on  Beardsly  and  13 
blocks  on  Oakland.  The  pavement  will  be 
laid  on  crushed  stone  and  cement  foundation 
and  sand  or  asphalt  will  be  used  for  filler. 
Stone  or  combination  cement  curb  and  gutter 
will  be  constructed.  .\.  M.  Smith  is' City  En- 
gineer. 

•{•Bids  will  be  received  until  March  5  by 
the  Board  of  Knox  County  Commissioners, 
Vincennes,  Ind.,  for  the  construction  of  two 
gravel  roads.  John  T.  Scott  is  County  .■Audi- 
tor. 

^Bids  will  be  received  until  2  p.  m.,  March 
5.  by  Board  of  Blackford  County  Coommis- 
sioncrs,  Hartford  City.  Ind..  for  the  construc- 
tion of  a  macadam  road  in  Harrison  town- 
ship.    James  Cronin.  Jr..  is  County  .Auditor. 

®The  Board  of  Rush  County  Commission- 
ers, Rushvillc,  Ind..  has  awarded  contracts  to- 
taling   $123,908    for    eight    new    highways    in 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 
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Rush  County.  The  successful  contractors  and 
their  bids  are:  Thurston  &  Steel,  two  roads. 
$29,430;  Nicholson  &  Pearce,  two  roads.  $-5.5.- 
T65:  J.  A.  Hardin  &  Co.,  $l-">,.5(3;) ;  O'Connor 
Bros..  $9,440;  J.  B.  Reasoner,  $1.5,934.  and 
J.   W.    Stevens,  $8,.3.50. 

®Snyder  &  Bamett  of  Frankfort.  Ind.,  and 
\\  ni.  Mahoney  of  Green  Castle.  Ind..  have 
been  awarded  the  contracts  by  the  Board  of 
Tippecanoe  County  Commissioners.  La  Fav- 
ette.  Ind.,  for  the  construction  of  the  J.  \V. 
\\'right  gravel  road  at  $7.2.50;  J.  L.  Beeker 
gravel  road  at  $4.27.5.  and  K.  H.  Tower 
gravel  road  at  $4.7.57.  Tlie  last  named  roads 
bemg  awarded  to  Wni.  Mahoney.  Bids  were 
opened  Feb.  7  by  C.eorge  \V.  Baxter.  Countv 
.'Auditor. 

®John  J.  Denny  of  Madison,  Ind..  has  been 
awarded  the  contract  by  the  Jefferson  Countv 
Commissioners.  Madison.  Ind..  for  the  con- 
struction of  a  stone  road  in  Madison  Town- 
ship. The  contract  price  is  $.5.70".  Bids  were 
opened  Feb.  6  by  A.  M.  Taff.  County  .Audi- 
tor. 

®VV.  ().  Thomason  of  Pine  Village.  Ind., 
and  Guinnup  &  Co.,  of  .\mbia,  Ind..  have  been 
awarded  the  contract  by  the  Board  of  War- 
ren County  Commissioners,  Williamspon. 
Ind..  for  the  construction  of  gravel  roads  in 
Steuben  and  Jordan  Townships  for  $6,700 
and  $10,80.5  respectivelv.  Bids  were  opened 
Feb.  5  by  D.  H.  Moffitt.  County  Auditor. 

©Joseph  L.  Vaughn  &  Reason  E.  Larkin. 
Cloverdale,  Ind..  have  been  awarded  the  con- 
tract l)y  the  Commissioners  of  Hendricks  and 
Putnam  Counties,  Danville,  Ind.,  for  the 
construction  of  the  John  Masten  et  al.  road, 
at  S6.045.  Bids  were  opened  Feb.  1  by  James 
A.   Downard,   Commissioner.   Danville. 

®.Mva  Harriman  has  been  awarded  the  con- 
tract_  by  the  Board  of  Newton  County  Com- 
missioners, Kentland.  Ind.,  for  the  construc- 
tion of  a  macadam  road  in  Colfax  Township 
for  $12,981.  The  road  will  be  graded,  drained 
and  paved  with  stone.  Bids  were  opened 
Feb.   .5   by   E.   R.   Bringbam.   County   .\uditor. 

®C.  J.  Sigraan  of  Henryville.  Ind..  has  been 
awarded  the  contract  by  the  County  Com- 
missioners. Jeffersonville.  Ind.,  for  the  con- 
struction of  2.18  miles  of  road  in  Monroe 
Township,  Clark  County,  for  $4,281.  Bids 
were  opened  Feb.  .5  by  G.  W.  Stoner,  County 
-Auditor. 

®The  Commissioners  of  .\dams  County, 
Decatur,  Ind.,  have  awarded  the  following 
contracts  for  the  construction  of  tive  mac- 
adam roads,  for  which  bids  were  opened  Feb. 
■5  by  H.  S.  Michaud.  County  .Vuditor :  N. 
Behberstine,  Geneva,  Ind..  road  No.  4;  Erie 
Stone  Co.,  Van  Wert,  O..  $(),840;  Jacob  Mus- 
ser,  Berne,  Ind.,  $2,8.50;  J.  11.  Smith  &  Fred 
Matlcy,  Geneva.  Ind..  $2,330  and  $5,941.  Bids 
were  opened  Feb,  5. 

®Jamcs  D.  E.  Golyer  of  Seymour.  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Jackson  County  Commissioners.  Brownstown, 
Ind..  for  the  con.struction  of  gravel  road  in 
Hamilton  Township,  for  $2.94.3.  Bids  were 
opened  Feb.  ,5  by  11.  W.  Wacker,  County 
.Auditor. 

®Thc  Board  of  Monroe  County  Connnis- 
sioners.  Bloomington.  Ind..  has  awarded  the 
contracts  for  the  construction  of  2%  miles 
of  macadam  roads  in  Perry  Township  and 
2%  miles  of  macadam  roads  in  Beam  Blos- 
som Township  to  Wm,  Walter  Smith  of 
Bjooniington.  The  contract  price  is  $11,738. 
Bids  were  opened  Feb.  0  by  Horace  Blakely. 
County    Auditor. 

.An  organization  has  been  perfected  in  Mar- 
shall County.  Ind.,  to  interest  the  Boards  of 
County  Commissioners,  Plymouth,  and  the 
State  Legislature  in  a  movement  to  restore  the 
Michigan  highway  extending  from  Michigan 
City  on  the  north  to  Madison  and  the  Ohio 
River  on  the  south.  The  estimated  cost  of 
the    road   is   $5,000,000. 

No  bids  were  received  by  the  Board  of 
Dearborn  Countv  Commissioners,  Lawrence- 
Inirg,  Ind..  on  Feb.  0.  for  the  construction  of 
a  highway  in  Jackson  Township.  W.  S.  Fa- 
galy  is  County  .Auditor. 


Iowa. 

The  City  Council  of  Cedar  Falls,  la.,  has 
passed  a  resolution  of  necessitv  authorizmg 
the  laying  of  about  80  blocks  of' paving.  The 
following  streets  will  probably  be  improved : 
State  St.,  between  2nd  and  blh;  North  Main, 
from  north  end  of  bridge  to  I.  C  R.  R. 
branch;  6th  St.,  Main  to  Wash  St.;  7th  St., 
State  to  Wash.;  8th  St.,  Main  to  Wash;  9th 
St.,  Main  to  Wash ;  10th  St.,  Main  to  Wash  ; 
11th  St.,  Main  to  Wash;  Kith  St.,  from  G. 
Western  tracks  to  .Washington  St.;  Normal 
St..  ISth  to  20th;  Olive  St.,  2nd  to  24th;  Wal- 
nut St.,  2nd  to  24th;  Iowa  St.,  22nd  to  24th; 
22n(I  St..  from  Normal  to  Werner  .Ave. ;  23rd 
.St..   Olive   to   Normal. 

'i'he  schedules  of  street  improvements  to 
be  made  in  Des  Moines.  la.,  has  been  sidj- 
mitted  to  the  City  Council.  Feb.  23  has  been 
set  as  the  date  of  hearing  complaints  and  ob- 
jections of  the  proposed  work.  The  improve- 
ments proposed  are:  Curbing— West  44th  St., 
In.gersoll  Ave.,  to  Harwood  drive.  Curbmg— 
Woodland  Ave.,  44th  St.  to  Harvvood  drive. 
Curbing— High  St.,  28th  to  31st  St.  Asphalt 
paving— Crescent  drive,  Ingersoll  Ave.  to  34th 
St.  and  34th  St.,  from  Ingersoll  .Ave.  to  Cres- 
cent drive.  Asphalt  paving— Ingersoll  Ave.. 
31st  St.  to  38th  St.  Curbing  and  asphalt  pav- 
mg— West  41st  St..  University  Ave.  to  For- 
est Ave.  Asphalt  paving— Ovid  St.,  Sixth 
-Ave.  to  Seventh  St..  and  Seventh  St..  Ovid  St. 
to  Beckwith  .Ave.  Concrete  paving^Beck- 
with  .Ave.,  Sixth  Ave.  to  Seventh  St.  .Asphalt 
paving— W.  44th  St.,  Kingman  Blvd.  to 
Chamberlain  Ave.  Curbing— Woodland  Ave.. 
31st  to  33rd  St.,  and  32nd  St.,  Woodland  Ave. 
to  Center  St.  .A.sphalt  paving— Woodland 
.\ve..  31st  St.  to  33rd  St.  Brick  paving— W. 
Fourth  St.,  Vine  St.  to  Elm  St.  Brick  pav- 
ing—West Eighth  St.,  Market  St.  to  Elm 
St.  Concrete  paving — W.  Grand  Ave.,  Green- 
wood Park  to  5Cth  St.  .Asphalt  paving — W. 
Fourth  St.,  Forest  .Ave.  to  College  Ave.  As- 
phalt paving— Orchard  St.,  Fourth  St.  to  Fifth. 
St.  Asphalt  paving— Clark  St.,  Fourth  St 
to  Fifth  St. 

The  City  Council  of  Des  Moines,  la.,  has 
approved  plans  for  the  asphalt  pavement  on 
East  12th  St.,  between  Washington  and 
Thompson    Aves. 

The  City  Council  of  Des  Moines,  la.,  has 
ordered  the  paving  of  Jackson  St.,  from  30th 
to  39th  St. 

The  City  Council  of  Des  Moines,  la.,  has 
passed  resolutions  providing  for  the  lay- 
ing of  two  and  one-half  miles  of  new  asphalt 
paving  and  curbing.  The  following  streets 
will  be  paved:  Crescent  drive,  from  Ingersoll 
Ave.  to  34th  St. ;  Ingersoll  .Ave.,  from  31st  to 
38th  Sts. ;  41st  St..  from  University  to  Forest 
Ave.;  Ovid  St.,  from  Sixth  to  S'eventh  St; 
West  44th  St.,  from  Kingman  Blvd.  to  Cham- 
berlain Ave.;  Woodland  Ave.,  from  31st  to 
33rd  St.;  Beckwith  Ave.,  from  Sixth  to  Sev- 
enth St. ;  West  Fourth  St.,  from  Vine  to  Elm 
St.;  West  Eighth  St.,  from  Market  to  Ehu 
St. ;  West  Grand  Ave.,  from  Greenwood  Park 
to  .56th  St.;  West  Fourth  St.,  from  Forest 
to  Orchard  Ave. ;  West  Fourth  St.,  from  Or- 
chard to  College  Ave. ;  Clark  St.,  from  Fourth 
to  Fifth  St. ;  .32nd  St.,  from  Woodland  to 
Center  St.;  Seventh  St.,  from  Ovid  to  Beck- 
with  .Ave. 

Kansas. 

•{•Bids  will  be  received  mitil  2  p.  m..  Feb. 
1.5.  by  G.  H.  Krienhagen.  City  Clerk,  Inde- 
pendence, Kan.,  for  grading  and  paving  the 
alley  in  Block  56,  including  the  following  ap- 
proximate quantities:  Brick  paving,  666  cu. 
yds. ;  curb,  630  !in.  ft. ;  earth  excavation.  163 
cu.  yds. ;  rock  excavation.  54  cu.  yds.  Plans 
and  specifications  may  be  seen  at  the  office  of 
City  Engineer  A.  D.  Stivers. 

Property  owners  on  Lincoln  St.,  city  of 
Wichita,  Kans.,  are  contemplating  a  paveincn; 
for  that  thoroughfare  from  Emporia  Ave. 
east  to  Hillside,  a  distance  of  nearly  two 
miles. 

Kentucky. 

®The  Board  of  Public  Works  of  Louisville. 
Ky..   has   awarded   the    following  paving   con- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


tracts:  Jefiferson  County  Construction  Co 
paving  Alta,  Sherwood  and  Bonnycastle 
.\ves..  with  asphalt,  between  Bardstowu  road 
and  Cherokee  Park,  $67,.341 ;  Louisville  As 
phalt  Paving  Co.,  .34th  St.,  from  Chestnut  St 
10  the  first  alley  south  of  Magnolia  Ave.,  $6- 
427;  Barbee  St.,  from  First  St.  to  Brook  St" 
and  Rosewood  .Ave.,  from  Ba.xter  Ave.,  466 
ft.  south.  $8,780,  and  Boiling  Ave.,  from'  18fli 
St.  to  321  ft.  west  of  21st  St..  $11,116,  S.  S 
Saxton   Co. 

Louisiana. 
riic  city  of  Lake  Charles.  La.,  on  Feb.  6  it 
IS   reported,   sold   bonds   in   the  sum  of  $100- 
000  for  paving.  '   I 

Massachusetts. 

The  Board  of  Selectmen  of  South  Hadlev  i 
Falls.  Mass..  is  having  an  estimate  prepared  1 
of  the  cost  of  paving  Bridge  St.,  from  Main  i 
St.,  -where  tin-  paving  blocks  now  ena  to  ' 
Lamb   St. 

Michigan. 

•I*Bids  will  be  received  until  Feb.  29,  it  is 
reported,  by  City  Council,  Flint,  Mich.,  for 
the  construction  of  a  pavement  on  East  Sec- 
ond St.,  from  Harrison  to  Crapo  St.  Bids 
are  asked  on  all  kinds  of  pavement.  It  is  in- 
tended to  pave  the  street  in  the  spring,  ai 
which  time  the  D.  U.  R.  will  pave  between 
the  car  tracks  which  recently  have  been  laid 
on  the  street.  -According  to  the  plans,  the 
pavement  will  be  32  ft.  wide  from  Harrison 
to  Clifford  St.,  and  from  Liberty  to  East  St., 
these  blocks  being  narrow.  The  other  blocks 
will  have  a  pavement  of  42  ft.  in  width. 

•I«Bids  will  be  received  until  10  a.  m., 
March  1,  by  Board  of  County  Road  Commis- 
sioners, Petoskey,  Mich.,  for  the  construction 
of  a  county  road  to  be  known  as  Petoskey 
Turnpike,  Part  1.  G.  W.  Dickinson,  Petoskey. 
Mich.,  is  Clerk  of  Emmet  County. 

The  Genesee  County  Board  of  Supervisor-, 
Flint,  Mich.,  held  a  meeting  Feb.  9  to  con- 
sider the  good  roads  proposition  to  bond  the 
county  for  $500,000.  The  question  will  proli- 
ably  be  submitted  to  the  people  at  the  sprine 
election. 

The  city  of  Battle  Creek,  Mich.,  will  con- 
struct 22,000  sq.  yds.  of  brick  pavement  thb 
vear  under  the  supervision  of  City  Engineer 
E,  A.  Hunt.  The  pavement  will  be  laid  on 
a  grout  foundation  with  tar  filler  and  cement 
curbs. 

Missouri.. 

It  is  reported  Consulting  Engineers  Worley 
&   Blac^-,    Reliance   Bldg..    Kansas    City,   Mo.,  : 
have  submitted  plans  and  specifications  to  the 
City  Council  of  Rich  Hill,  Mo.,   for  the  pro- 
l)osed  paving  of  Park  .'Ave. 

New  Jersey. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
19.  by  John  Prout,  Chairman,  Committee  on 
Streets  and  Sewers,  .Jersey  City.  N.  J.,  for 
the  improvement  of"Woodlawn  Ave.,  from 
Ocean  -Ave.  to  Hudson  Blvd.,  in  accordance 
with  plans  and  specifications  on  file  with  E.  B 
See,  Clerk  of  the  Board  of  Street  and  \V:i 
ter  Committee. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
19,  by  John  Prout,  Chairman,  Committee  on 
Streets  and  Sewers.  Jersey  City,  N.  J.,  for 
the  improvement  of  Fleet  St.  from  Concord 
St.  to  Baldwin  Ave.  E.  B.  See  is  Clerk  nf 
the  Board. 

New  Mexico. 

-All  bids  received  Jan.  25  by  Territorial 
Engineer  C.  D.  Miller.  Santa  Fe,  N.  M.,  for 
the  construction  of  clay  road  across  the  Mes- 
calero  sands,  about  40  miles  east  of  Rosweli, 
have  been  rejected  as  being  too  high.  W.  M. 
.Atkinson  is  Chairman  of  the  County  Commis- 
sioners  at   Roswell. 

New  York. 

4*Bids  will  be  received  until  1  p.  m.,  Feb. 
24,  by  Frank  E.  Bogardus.  County  Superin- 
tendent of  Highways,  Syracuse,  N.  Y..  for  • 
the  construction  of  three  countv  roads  as 
follows:  Dewitt-Cicero  Road,  Sec.  2,  7.49 
miles    long;     Syracuse-Cedar\ale     road,     5,98 
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g-  Saliiia-Clay  road.  Sec.  1.  4.83 
T.'  Plans  and  specifications  are  on 
he  superintendent. 

will  be  received  until  3  p.  m.,  Jreb. 
,ard  of  Contract  &  Supply,  Albany, 
or  the  improvement  of  McKinley 
en  Manning  Blvd.  and  Lincoln  .^.ve. 
:  includes  grading,  curbing  and  pav- 
arriageway  with  re-pressed  vitnhed 
ng  blocks  on  a  concrete  foundation, 
icrefc  walks,  building  receiving  ba- 
•r  services,  etc.  Isadore  Wachsman 
ry  of  the  Board, 
ts  will  be  let  about  April   1  by   W . 

Village   President,    Pulaski,    N.    Y., 
jnstruction  of  7,040  sq.  yds.  of  brick 

and    -i.'JlO    lin,    ft.    of    curb.     Plans 
been  prepared. 

nnual  appropriation  of  $3,000,000 
•  Board  of  Estimate  of  New  York 
rmittcd  to  authorize  under  the  char- 
treet  repaving  each  year,  has  been 
Manhattan  and  Brooklyn  each  re- 
100,000  for  the  purpose;  Bronx  and 
ich  get  $500,000  and  Richman,  $300.- 


North  Dakota. 

V  of  Fargo,  N.  Dak.,  e.xpects  to  con- 

.uut    120,000    sq.    yds.    of    pavement 

g   e  coming  year.     Bids  will  be  asked 

ni'  classes  of  pavement.  Frank  L.  -\nd- 

v  Engineer. 

Ohio. 
ill  be  received  until  about  Feb.  20, 
of  Public  Service,  Dayton,  O.,  for 
'th  Main  St.  from  the  present  pav- 
corporation   line  at  Hillcrest   .Ave. 
,  ill  be  received  until  noon,  Feb.  17, 
^^sioners    of     Marion     Count}',    as 
urnpike  Directors,  Marion,  O.,  for 
the    Richland    Pike,   beginning   at 
;  the  asphalt  paving  on  Mt.  Vernon 
i:nce  east  on  the  Richland  pike  to  the 
^eton  of  same  with  the  Claridon  pike,  a 
ncof  2,820  ft.,  according  to  the  report. 
stion,  specifications,  etc.,  on  file  in  the 
othe  County  Commissioners  of  Marion 
tvOhio     Estimated  cost  macadam,  $1,- 
..Tiated  cost  Carbo  Via,  No.  3,  $1,003. 
Iter  is  President  of  the  Board, 
will  be  received  until  1  p.  m.,  March 
nty   Commissioners   at  the   office   of 
itier.  Surveyor  of  Delaware  Coun- 
A.ire,    O.,    for     the     following-named 
i.ids;     Countv  Line  Road— The  Ox- 
i.inty   Line   and    Norton    Road,   begm- 
a(he  east  end  of  bridge  over  the  Olen- 
'.■T   on   the   countv   line,   thence    east 
to  Mavfield's  Corners.     O.xford  and 
ad— Beginning  at  the  cross  roads  at 
Marlborough  Township,  thence  east 
t  end  of  the  Olentangv'  River  bridge, 
iping  above-mentioned  road  to  May- 
rners,    thence    beginning    again    and 
southeasterly    crossing     the    Mari- 
ne into  O.xford  Township  to  the  in- 
of    this    road    with    the    jMansrield 
-   in  all  3,362  miles  in  length.  Felk- 
—This    road    is    situated     in     Scioto 
.  and  lies  east  of  the  village  of  Os- 
.nd    is    1.02   miles    in   length.      These 
1   be  improved  bv  grading,   drainage 
lamizing.   according   to    the    specifi- 
lats,   profiles,    cross    sections,    draw- 
on    file    at    the    County    Surveyor  s 
laware,    O. 

in  Bros..  Ravenna,  O.,  who.  as  men- 
our  last  issue,  were  awarded  the 
'or  the  construction  -of  brick  pave- 
■^ection  No.  1  of  the  Ravenna-Ran- 
d  in  Rootstown  and  Ravenna  Town- 
■  asking  bids  for  hauling  2,250.000 
-ck  to  be  delivered  on  county  road; 
•he  construction  of  9,000  cu.  yds.  of 
-e  to  be  let  in  whole  or  in  sections, 
'vertisement  will  be  found  elsewhere 
-ue. 

will  be  received  until  Feb.  27,  by 
of  Public  Service.  Lorain,  O..  for 
_'  the  necessary  labor  and  material 
niprovement  of  the  following  streets 
.  to  plans  and  specifications  on  file 
ior's   office    as    follows:     Pearl    .\ve.. 

•J«  indicates 


by  paving  from  E.  8th  St.  to  K.  Mltli  St.,  with 
sheet  asphalt,  block  asphalt  or  vitrified  brick, 
together  with  the  necessary  excavation,  drain- 
age, curbing  and  foundation,  etc.  Eighth  St., 
by  paving  from  Washington  .Xve.  to  Oberlin 
.\ve.,  with  sheet  asphalt,  block  asphalt,  vitri- 
lied  brick,  together  with  the  necessary  excava- 
tions, drainage,  curbing  and  foundation,  etc. 
L.  B.  Johnston  is  Clerk. 

•J«Bids  will  be  received  at  once  by  Director 
of  Public  Service,  .Alliance.  O.,  for  paving  a 
portion  of  South  Linden  St.,  and  a  portion 
of   South   St. 

4»Bids  will  be  received  until  noon,  Marcli 
1,  it  is  reported,  by  the  Village  Council,  Lon- 
don, O..  for  paving  a  portion  of  Maple  St. 

Plans  have  been  prepared  by  Engineer 
George  Champc.  610  The  Nasby.  Toledo,  O.. 
for  the  construction  of  12,000  sq.  yds.  of 
brick,  asphalt  and  bituminous  pavement  in 
West  Unity,  O.,  including  stone  and  concrete 
curbs.  The  contracts  for  this  work  will  be  le! 
March  7.  Henrv  Reifel  is  Citv  Clerk  of  West 
Unitv. 

The  City  Council  of  Fremont.  O..  has  passed 
a  resolution  calling  for  the  improvement  of 
Jefferson  St..  from  the  north  line  of  Hayes 
Ave.,  northerly  to  the  south  line  of  McPher- 
son  Ave.,  and  from  the  north  line  of  McPher- 
son  Ave.,  northerly  to  the  north  line  of  Bir- 
chard  .Ave.. '  and  thence  to  the  east  line  of 
Teflferson  St.  This  improvement  calls  for  the 
laying  of  a  24  and  30-ft.  pavement  on  Jeffer- 
son  St.   and   Birchard   Ave.,   respectively. 

The  City  Council  of  Canton,  O.,  has  adopt- 
ed a  resolution  proxnding  for  plans  for  the 
grading,  curbing,  flagging  and  paving  of  West 
Third  "St..  from  Lawn   .\ve.  to  Wertz  Ave. 

The  citv  officials  of  Cleveland.  O..  are  plan- 
ning to  expend  about  $90,000  of  the  proposed 
$350,000  bonds  issued  for  park  purposes  in 
the  completion  of  the  boulevard  from  .\mbler 
Park  to  Woodland  Hill  parks. 
Oklahoma. 
Plans  have  been  prepared  by  City  Engineer 
T  C  Hughes  of  Tulsa,  Okla.,  for  the  con- 
struction of  five  blocks  of  brick  pavement  m 
that  citv  at  an  estimated  cost  of  $23,000.  The 
work  \vill  include  o-in.  concrete  foundation. 
6x18  concrete  curb,  asphalt  filler.  1,600  cu. 
yds.  of  excavation  and  brick  pavement.  The 
contract   will  be  let  in  about   15   days. 

Oregon. 

Josephine  County,  Ore.,  will  expend  $30,000 
in  road  construction  and  improvement  during 
1912.     Grants  Pass  is  the  county  seat. 

According  to  advices  from  Salem.  Ore.. 
Congressman  Hawley  has  introduced  a  bill  be- 
fore the  House  of  Representatives,  providing 
for  an  appropriation  of  $13,500  with  which  to 
build  a  highway  to  the  top  of  Mt.  .\shland. 
through    the    Crater   national    forest. 

Tennessee. 

®The'Shelbv  Countv  Commissioners.  Mem- 
phis Tenn.,  have  received  the  following  bids 
for  the  maintaining  of  the  county  dirt  roads 
for  the  next  four  vears ;  contracts  awarded 
Feb.   3: 


12. 


U!. 


i;i 


10. 


-M.    L.    Thompson. 

•U".    H.    Bass 

♦Frank  Humphre.vs 

.J.  I.  Corbitt 

•Robinson     &    Ram 
sev    

.T.  Paul  Gaines 

*B.   F.   Williford. ..  . 

H.  M.  Anderson. . . 

•C.    G.    Gowen 

•Marion  Zellner    . . . 

Stewart    &    Snow- 
den    

J.   G.   Galloway 

G.  F.   Reid 

»Dean  &  Mann 

G.  F.   Reid 

'.I.   P.  Callis 

.T.    B.    Sims 

T.  G.   Thurman  — 


$100.00 
o.'.O.OO 

3S0.00 
46S.00 

700.00 
478.00 
499. .iO 
575.00 
49S.00 
550.00 

700.00 
499.00 
725.00 
;!50.00 
725.00 
499.00 
490.50 
490.00 


Cts. 
$75.00      22 

75.00  20 
62.00     22 

SS.OO     17 


Cts. 

2 
2K, 

4.65 


•K.    L.    Bartholomew  .lUo.OO 
T    D    Thurman....   650.00 

J.  A.  Soheiblei- 530.00 

.1.   H.    Pearson .laO.OO 

•W.   W.   Hutchinson  550.00 

•Wm.    Tait    450.00 

•W.  A.  Camp ■■•.; 

S.  B.  Walker 200.00 

J.    E.    Crone xx;;a 

W    E.   Stainback..     20.00 

•C.A.  Galloway :!00.00 

Barton  &  Sims 449.00 

E.   D.    Powell 525.00 

.\.    G.    Kimbroiigh. 

Jr .550.00 

•W.  A.  Massey (J50.00 

•Pearce    Prescott 285.00 

C.   E.    Prescott 200.00 

C.  C.   Mauldin 345.00 

J.   Paul   Gaines 399.00 

H.  M.  .\nderson...   200.00 

P.  S.  Brown 300.00 

J.  H.  Weatherford.  450.00 
•W.  B.   Myers 7.50.00 
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The  citizens  of  White  County,  Tenn..  at  a 
recent  election,  voted  the  issuance  of  bonds 
in  the  sum  of  $90,000  for  the  purpose  ot  con- 
structing its  section  of  the  Memphis-to-Bns- 
tol  highwav.     Sparta  is  the  county  seat. 

Countv  Engineer  W.  L.  Dodds,  Chattanoo- 
ga, Tenn.,  has  completed  the  survey  of  the 
"new  road  from  Sherman  Heights  to  McCarty 
Station.  The  new  road  will  cross  the  bridge 
about  one-half  mile  north  of  the  present  road. 
The  Pike  Commissioners  of  Jackson  Coun- 
tv. Gainesboro.  Tenn..  will  receive  bids  Feb.  16 
from  civil  engineers  for  the  surveying  of  the 
various  roads  in  the  county  for  which  bonds 
to  the  amount  of  $150,000  were  recently  voted 
The  snrveving  will  begin  about  the  first  of 
next  montii.  The  road  leading  from  Gaines- 
boro to  Double  Springs,  a  distance  of  about  14 
miles,  to  the  Putnam  County  line,  will  be  im- 
proved first. 

Texas. 
®Thc  Harris  County  Commissioners,  Hous- 
'on,  Tex.,  have  awarded  the  contract  for  pav- 
ing' with  creosoted  block,  that  portion  of  the 
Houston  Heights  Blvd..  lying  between  Wash- 
ingtim  Ave.  and  the  White  Oak  bayou  to 
the  Creosoted  Wood  Block  Paving  Co..  ot 
New  Orleans.  La.,  for  $22,349.  Other  bidders 
were  •  Roach  &  Manigan :  Brick,  $23,961  ; 
block.  $23,113;  asphalt.  $20,179.  Texas  Grad- 
ing Co.:  Brick.  $21,989;  block.  $25,49b. 
H  D  Whiteside ;  Brick,  $22,898.  Horton  & 
Horton  :  Brick.  $22.292 ;  block,  $23,876.  Kel- 
so &  Vautrin:  Brick.  $23,097.  Texas  Bitu- 
lithic  Co.:  Bitulithic,  $22,215.  Eureka  Con- 
struction Co.:  Brick.  $23,821;  block,  $26,049: 
asphalt.  $18.98.5.  Defrces  &  Morse:  Brick, 
$^5  691-  block,  $26,801.  Municipal  Paving  Co.; 
Brick  $24,654;  block.  $25,817;  asphalt,  $22,183. 
O.  C.  Chapin:  Brick.  $23,197.  General  Con- 
struction Co.:  Brick,  $24,027.  Western  Pav- 
ing Co.:  Block,  $22,912;  a.sphalt.  $16,146. 
Ockander  Bros.:  Brick.  $22,953;  block.  $24.- 
098;  hassam,  $17,731.  Rudolph  Blome.Co. : 
Granatoid.  $19,375;   granacrete,   $14,764. 

®Tlie  Bexar  County  Commissioners,  San 
.\ntonio,  Tex.,  have  awarded  the  contract  for 
grading  and  graveling  the  Garrity  road  to 
W.  A.  Kelley  Co.,  and  the  contract  for  re-top- 
ping the  .Austin  road  to  the  12-mile  post,  and 
to  grade  the  W.  W.  White  road  from  the 
.Austin  to  the  Stahl  road  to  J.  B.  Kelley. 
T    C.  Nelson  is  Countv  Road  Engineer. 

®W.  C.  Overiy  &  Co..  of  Joplin,  Mo.,  have 
been  awarded  the  contract  by  the  city  of 
Houston  Heights.  Tex.,  for  the  paving  of 
the  boulevard  from  White  Oak  Bayou  to  the 
north  line  of  19th  .\ve .  with  vitrified  brick 
for  $114,000.  The  work  will  include  two  miles 
of  road,  consisting  of  47,200  sq.  yds.  of  brick 
with  concrete  gutter,  etc.  Howe  &  Wise,  722- 
723  First  National  Bank  Bldg ,  Houston,  are 
Engineers.  D.  Barker  is  Mayor.  Bids  were 
opened   Jan.   27.  _ 

The  Dallas  County  Commissioners  Court, 
Dallas,  Tex.,  has  instructed  County  .Auditor 
George  L.  Fearn  to  call  for  bids  for  the  im- 
proving of  four  cardinal  and  eight  secondary 
roads  in  the  countv  with  a  large  part  of  the 
80  per  cent  of  the  $-500,000  recently  voted  for 
road  improvements.  Tt  also  ordered  the  im- 
proving of  some  of  the  roads  in  the  remain- 
ing 20  per  cent  class,  the  cross  connection 
roads.  .All  the  cardinal  and  secondary  roads 
extend   from   the  city  limits  of  Dallas   to  the 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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county  line.  Tlie  amounts  snggestcd  hy 
County  Engineer  Jack  F.  Witt  for  the  im- 
proving of  the  several  sections  are  as  follows : 
Cardinal  roads— West  Dallas  pike.  $.35,169: 
Preston  road,  to  the  north.  $22,700 ;  Eastern 
pike,  $29.18.5;  Lancaster  pike,  to  the  south, 
$22,093.  Secondarv  roads— Coppell  road, 
S35,()49:  Seagoville  road,  $30,059:  Cedar  Hill 
road,  $:^2,799;  Denton  road.  $20,20:^,  Richard- 
son road.  $19,080;  Miller's  Ferrv  road.  $37.- 
216:  Garland  road.  $35.9.53. 

The  Port  O'Connor-San  Antonio  Good 
Roads  Association  has  been  organized  for  the 
purpose  of  working  for  the  construction  of  a 
road  between  the  two  cities.  An  election  will 
be  held  in  Port  O'Connor  on  Febr.  24,  to 
vote  on  the  issuance  of  lionds  in  the  sum  of 
$100,000,  the  proceeds  to  be  used  in  complet- 
ing the  31  miles  of  road  between  that  town 
and  the  Victoria  County  line.  C.  S.  E.  Hol- 
land, A.  D.  Powers  and  W.  H,  Vernor  have 
been  appointed  a  committee  to  arrange  for  a 
meeting  Febr.  26  in   Port   (TConnor. 

A  mass  meeting  was  recently  held  in 
Port  Lavaca,  Tex.,  for  the  purpose  of  discuss- 
ing the  proposition  of  ordering  an  election  to 
vote  on  a  bond  issue  for  road  improvements. 
The  County  Commissioners  have  appointed  a 
committee  to  investigate  the  probable  cost  of 
the  work  and  to  ascertain  the  extra  tax  it 
would  incur. 

The  Dallas  County  Commissioners,  Dallas, 
Tex.,  through  County  Judge  John  L.  Young, 
has  sold  the  remaining  $200,000  of  road  and 
bridge  bonds  issued  last  year,  to  W.  N.  Coller 
&   Co,,  of    Ne\y  York   City. 

The  city  officials  of  El  Paso,  Tex.,  have 
been  petitioned  by  property  owners  on  Mon- 
tana St.,  asking  the  paving  of  that  street  be- 
tween Cotton  and  Piedras ;  also  West  San 
Antonio  St.,  and  for  the  grading  of  Indiana 
Ave. 

The  City  Council  of  Bonham,  Tex.,  has 
ordered  the  construction  of  55  blocks  of  con- 
crete sidewalks.  City  Engineer  Thurmond 
has  estimated  the  cost  at  $60,000. 


Utah. 

Petitions  have  been  circulated  in  the  city 
of  Ogden,  Utah,  for  the  paving  of  Grant 
Ave.,  from  24th  St.  north  to  21st  St.  It  is 
also  contemplated  to  pave  Wall  Ave.,  north 
of  24th   St.  to  21st  St. 

Virginia. 

D.  Tucker  Brown,  chief  locating  engineer 
of  the  State  Highway  Commission  of  Vir- 
ginia, has  completed  the  survey  of  three  dif- 
ferent routes  for  a  state  highway  between 
Bristol  and  Abingdon,  and  will  continue  the 
survey  across  the  counties  of  Southwest  Vir- 
ginia, with  a  view  to  interesting  counties  in 
the  construction  of  the  proposed  Bristol-to- 
Washington  highway  between  Bristol  and 
Roanoke.  Washington  County  will  begin  the 
construction  of  its  part  of  the  new  road  in 
May. 

City  Engineer  Charles  Boiling,  of  Rich- 
mond Va.,  has  recommended  another  bond 
issue  for  the  improvement  of  streets  in  the 
outlying  territory  of  Richmond.  It  is  esti- 
mated that  $3,500,000  will  be  needed  for  all 
the    proposed    work. 

Washington. 

^•Bids  will  be  received  until  Feb.  24,  by 
Board  of  Pierce  County  Commissioners.  Ta- 
coma.  Wash.,  for  the  construction  of  the 
Brow-n-Dash  Point  Boulevard,  5.56  miles  long. 
The   right   of   way   has   already   been   cleared. 

^Bids  will  be  received  until  2  p.  m.,  Feb.  27, 
by  Board  of  King  County  Commissioners, 
Seattle,  Wash.,  for  the  construction  of  the 
Charles  Schafer  Road  near  the  town  of  Vash- 
on.  Wash.  Plans  and  specifications  are  on 
file  with  the  county  engineer.  The  work  pro- 
vides for  clearing,  grubbing  and  grading  a 
24-ft.    road. 

The  Board  of  Public  Works,  of  Seattle, 
Wash.,  annqimces  the  completion  of  plans  and 
specifications  for  the  construction  of  vitrified 
brick  pavement  in  alley  in  block  17,  John  J. 
McGilvra's    Second    Addition.     The   estimated 


cost  is  $3,004;  also  for  the  grading  ofgd 
Ave.  South,  from  Alaska  St.  to  Court  f  • 
estimated  to  cost  $14,730.  |" 

The  City  Council  of  Toppenish,  Wash.,|as 
been  petitioned  by  the  property  ownento 
order  the  paving  of  Toppenish  Ave.,  iL 
Fourth  St.  to  F  St.,  about  11  blocks.  L|T, 
Parker  is  chairman  of  the  council  commiee. 

The  City  Council  of  Cashmere,  Wash,,|as 
passed  a  resolution  providing  for  the  constjc- 
tion  of  sidewalks  in  the  business  district  hd 
residence  section  of  the  city  at  an  estiin'ed 
cost  of  $19,200,  with  an  additional  chargeor 
grading.  The  walks  in  the  business  disict 
will  be  10  ft.  wide,  while  those  in  the  %i. 
dence  section  will  be  6  ft,  wide. 

Wisconsin. 

^•Bids  will  be  received  until  10  a.  m.,  Mch 
9,  by  Board  of  Public  Works,  Racine,  As., 
readvertisement,  for  paving  Kinzie  Ave.  id 
constructing  combined  curb  and  gutter  inV. 
6th  St.  The  work  will  include  about  1(0(1 
sq.  yds.  of  pavement.  P.  H.  Connolly  is  ty 
engineer. 

The  Board  of  Public  Works  of  Manito-ic 
Wis.,  has  reported  plans  and  specificationto 
the  City  Council  for  the  paving  work  toe 
done  this  summer  on  five  city  streets,  ic 
specifications  will  call  for  bids  on  four  dir- 
ent  kinds  of  paving,  together  with  bidsjr. 
each  street  separately  and  for  the  job  a 
w-hole. 

The  good  roads  committee  of  Iowa  Couy, 
Dodgeville.  Wis.,  at  a  recent  meeting  for;d 
an  elaborate  system  of  good  roads  alongi'l 
main  thoroughfares  in  the  county.  Const c- 
tion  work  will  be  begun  this  season. 

Canada. 

Hon.  Dr.  Reaume,  Minister  of  Piic 
Works,  has  given  his  approval  to  a  changin 
the  county  roads  system  of  Peel  Coi:y 
that  will  open  the  way  for  a  high-grade  iid 
from  Toronto  to  Hamilton.  The  governmt 
will   contribute   one-third  of  the   cost. 
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Alabama. 

The  City  of  Birmingham.  .\la.,  and  the 
Southern  Railway  Co.  are  still  in  controversy 
in  regard  to  the  matter  of  building  a  viaduct 
or  subway  in  Norwood.  M.  Nicholson  is  city 
engineer. 

Board  of  Escambia  County  Commissioners, 
Brewton,  Ala.,  has  decided  upon  the  construc- 
tion of  two  bridges  over  the  Escambia  River, 
one  at  Ferry  Pass  to  cost,  it  is  estimated, 
$102,000  and'  another  at  McDavid  to  cost 
about  $1.5,000. 

Colorado. 

Plans  are  being  prepared  for  the  con- 
struction of  a  concrete  bridge  across  Cherry 
Creek,  Denver,  Colo.,  at  an  angle  between  the 
west  end  of  the  Larimer  St.  bridge  and  the 
east  end  of  the  Market  St.  bridge,  afltording 
a  direct  approach  to  the  Fourteenth  St.  via- 
duct from  Speer  Blvd.  Such  a  bridge  would 
relieve  congestion  on  Fourteenth  St.  and  the 
viaduct.  The  estimated  cost  of  the  bridge  is 
$45,000.  If  money  for  this  purpose  is  appro- 
priated by  the  budget,  work  on  the  bridge  will 
be  begun  as  soon  as  the  extension  of  the 
Speer  Blvd.  to  Larimer  St.  is  completed. 
J.  B.  Hunter  is  city  engineer. 

Delaware. 

The  Levy  Court,  Wilmington,  Del,,  has 
directed  the  Finance  Committee  to  instruct 
Philip  L.  Garrett,  attorney  for  the  court,  to 
have  the  $150,000  bond  issue  printed.  The 
construction  of  the  bridge  will  be  paid  for  out 
of  that  issue. 

Illinois. 

^Bids  will  be  received  at  the  Town  Clerk's 
office  in  New  .Athens.  III.,  up  to  10  a.  m.,  Feb. 
23.  for  the  construction  of  one  reinforced  con- 


crete bridge  in  New  Athens  Township,  St, 
Clair  County.  D.  M.  Fullmer,  Town  Clerk, 
New  .Athens,  111.  Dry  Lake  Bridge — Span,  35 
ft. ;  roadway,  16  ft. :  distance  from  finished 
roadway  to  bottom  of  footings,  15  ft. ;  wings, 
16  ft.  Estimated  concrete  in  structure.  125% 
cu.  yds.;  reinforcing  steel.  13,837  lbs.  Nearest 
railroad  station.  New  Athens,  2%  miles.  All 
material  will  have  to  be  shipped  in.  Roads, 
fair;  average  load,  about  3,000  lbs.  Present 
bridge  is  34  ft.,  wood  structure.  Excavation 
will  average  full  depth  of  abutments,  in  loam 
and  hard  clay.  Average  depth  of  dead  water, 
5V2  ft. :  width.  33  ft.  This  bridge  is  on  a 
channel  between  Silver  Creek  and  Okaw 
River.  W'ork  to  be  completed  on  or  before 
May  25,  1912.  More  detailed  information 
may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the  Illinois 
Highway  Commission,  which  may  be  seen  at 
the  Town  Clerk's  office,  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway  Commission,   Springfield,   III. 

^Bids  will  be  received  at  the  Town  Clerk's 
office,  Earlville,  111.,  up  to  2  p.  m.,  Feb.  20, 
for  the  con.struction  of  one  reinforced  con- 
crete bridge  between  Earl  and  Paw  Paw 
Townships,  LaSalle  and  DeKalb  Counties. 
C.  R.  Moore,  .Acting  Clerk,  Earlville,  111. 
.Alexander  Bridge — Span,  .50  ft. ;  roadway,  16 
ft. ;  distance  from  finished  roadway  to  bot- 
tom of  footings,  15  ft. ;  length  of  wings,  14  ft. 
Estimated  amount  of  concrete  in  structure, 
106  cubic  yards ;  reinforcing  steel,  22,525 
pounds.  Nearest  railroad  station;  Earlville, 
hVz  miles.  All  material  will  have  to  be 
shipped  in.  Existing  bridge  is  a  50-ft.  pile 
trestle.  Average  flow  of  stream,  1  ft.  deep 
and  20  ft.  wide.  Excavation  will  average 
about   10   ft.   deep  in   loam   to   probably  clay. 


Work  to  be  completed  on  or  before  Jie 
15,  1912.  More  detailed  information  mavie 
had  upon  examination  of  the  plans  and  spi- 
fications  prepared  by  the  Illinois  High-.y 
Commission,  which  may  be  seen  at  the  T<n 
Clerk's  ofiice  or  may  be  obtained  upon  api- 
cation  in  writing,  from  the  Illinois  Highly 
Comiriission,   Springfield,   Illinois. 

®The  contract  for  the  construction  0  a 
24-ft.  reinforced  concrete  bridge  resting  n 
old  stone  abutments,  in  Dayton  Townsi, 
LaSalle  Countv,  III.,  has  been  awarded  to  I  ^ 
Woodward,  Ottawfa,'  111.,  at  $450.  Bids  we 
opened  Feb.  1.  E.  J.  Belrose,  Wedron.  ., 
is   Town   Clerk. 

It  has  been  announced  by  .Alderman  Fr.k 
Taylor,  chairman  of  the  Bridge  Commit; 
that  the  City  of  Lacon,  II!.,  has  let  a  contnl 
for  test  borings  to  ascertain  the  condition'! 
the  river  bed  where  piers  for  the  propod 
bridge  will  be  placed. 

The  Rock  Island  County  Board  of  Suf 
visors,  Rock  Island.  III.,  will  be  urged  at  ( 
March  meeting  to  make  an  appropriation  1 
the  proposed  Colona  bridge.  Henry  Couy 
has  appropriated  $30,000  for  the  Henry  Couy 
share  of  the  cost.  The  Rock  Island  couy 
board  is  not  inclined  to  act  on  the  bri'f 
matter  for  the  present. 

The  Rock  Island  Bridge  &  Iron  Works  < 
been  incorporated  with  a  capital  stock  i 
$30,000  and  general  offices  at  Rock  Island,  . 
and  will  engage  in  the  fabrication  and  er- 
tion  of  iron  structural  work.  The  incor 
rators  are  M.  H.  Kanary,  Edward  Manh.: 
and   Walter   C,   Murphy. 

Two  Chicago  bridge  bills  were  favora) 
reported  in  Washington  by  the  Senate  Cc- 
mittee  on  Com.merce.  One  hill  authorizes^  1 
City  of  Chicago  to  construct  a  bascule  briii 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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>s  the  Calumet  River  at  92d  St.  and  the 
iicr  authorizes  the  Lake  Shore  &  Michigan 
luthern  Ry.  Co.  to  construct  a  bascule  bridge 
iross  the  Calumet  at  South  Chicago,  to  re- 
ace  the  present  structure. 
Indiana. 

.^Bids  will  be  received  until  2  p.  m.,  March 
by    Commissioners     of      Spencer     Count\'. 

ockport,    Ind..    for    the    construction    of    39 

■idges.  John  T.  Stevenson  is  .Auditor  of 
.pencer  County. 

®J.   A.    Britten.    Rockville,    Ind.,    has   been 

varded  the  contract  for  the  construction  of 
'  new    bridge    over    Big    Raccoon    Creek    in 

lorida    Township    at    Thorpe's    Ford.      The 

mtract  price  was  $51.80. 

®The    contrac:    for    the    construction    of    a 

eel  bridge  over  St.   Mary"s   River  in  Wash- 

gton    Township    has    been    awarded    by    the 

oard    of    .Adams    County    Commissioners    to 

'  e  Burke   Construction   Co..   Newcastle.   Ind.. 

$17,490.     H.   S.   Michaud,  Decatur,  Ind.,  is 

luntv  auditor. 

®The  contract  for  the  construction  of  two 
luble-arch    concrete    bridges    on    the    Rush- 

ancock  Count\-  line  has  been  awarded  to  the 
urke  Construction  Co..  Newcastle,  Ind..  at 
(.700.  Bids  were  opened  Feb.  0.  Jesse  M. 
tone.  Rushville,  Ind..  is  auditor  of  Rush 
ounty. 

®The  contracts  for  the  construction  of  two 
ridges  in  Vermilion  Count)'  has  been 
ivarded  by  the  Board  of  County  Commis- 
oners  to  the  Central  States  Bridge  Co., 
idianapolis.  Ind..  at  $S,87.S  and  $13,170.  The 
rst  structure  will  include  one  steel  girder 
jsting  on  steel  piers,  reinforced  with  con- 
rete.  and  having  a  concrete  floor,  total  length 
70  ft.  The  second  will  have  steel  girder, 
esting  on  steel  piers  reinforced  with  con- 
rete,  and  having  a  concrete  floor,  total  length, 
40  ft.  Bids  were  opened  Feb.  5.  H.  T. 
'a\Tie.  Newport.  Ind..  is  county  auditor. 

The  Wabash  County  Commissioners,  Wa- 
asli,  Ind.,  have  decided  to  construct  two  new 
ridges  in  Waltz  Township,  the  ^linnick  No. 

and  the  Minnick  No.  2  bridges  in  sections 
'•5  and  26.  The  Logan  bridge  in  Liberty 
Township  near  Lafontaine,  will  also  be  re- 
paired. 

Commissioners  of  Vigo  County.  Terre 
laute.  Ind.,  have  instructed  Engineer  Gibbons 
0  draw  plans  for  the  construction  of  a  .i5-ft. 
oncrete  arch  bridge  to  replace  the  Jones 
iridge  one  mile  north  of  Seelyville.  It  is 
■iso  planned  to  erect  a  180-ft.  concrete  arch 
iridge  over  Broulette  Creek  in  Fayette  Town- 
hip,  but  this  ^vork  will  not  be  taken  up  until 
lext  year. 

The  Council  of  Miami   Conntv.  Peru,  Ind., 

las  made  an  appropriation  of  $12,000  to  pro- 

•ide   funds    for   the   improvement   of   bridges. 

Iowa. 

.Ml  bid?  received  for  retlooring  the  Market 
5t.  bridge  with  creosote  blocks  have  been 
"ejected  by  the  Board  of  .Aldermen.  Ottumwa. 
la.  The  two  lowest  bids  received  were : 
r.  C.  Blunk.  $28,260,  and  .A.  W.  Van  Hafften. 
Minneapolis,  Minn..  $28,272.  The  work  will 
le  readvertised.     John  Brady  is  city  engineer. 

Mayor  W.  H.  Tones.  Marshalltown.  la.,  ha? 
instructed  W.  H.  Steiner,  city  engineer,  to 
prepare  a  new  set  of  plans  for  the  construc- 
!ion  of  the  proposed  South  Third  Ave.  via- 
!uct  over  the  Chicago  &  Northwestern  rail- 
road tracks.  The  drawings  will  be  filed  wdth 
ihe  State  Railroad  Commission  in  an  effort  to 
»ecure  the  co-operation  of  the  railroad  com- 
pany. 

Kansas. 

City  Commissioners  of  Kansas  City.  Kan., 
and  representatives  of  the  railroads,  have 
approved  the  plans  for  the  ^lill  St.  viaduct 
iver  the  tracks  of  the  Union  Pacific  and 
Chicago,  Rock  Island  &  Pacific  railroads  in 
Kansas  Citj-,  "Kas.  The  .sipecifications  will 
he  completed  soon.  Then  bids  for  the  con- 
struction of  the  viaduct  will  be  asked.  The 
viaduct  will  cross  the  railroad  tracks  at  Mill 
Street  and  will  extend  from  Muncie  Blvd. 
It  will  be  built  of  re-enforced  concrete  and 
the  estimated  cost  is  $90,000. 


Kentucky. 

At  a  recent  meeting  of  t!ie  City  Council, 
Covington.  Ky.,  the  Louisville  &•  Nashville 
Railroad  Co.  was  granted  permission  to  con- 
struct a  steel  girder  double-track  bridge  to 
replace  the  present  archway  under  the  C,  N. 
&  C.  Traction  lines  in  South  Covington. 
E.  E.  Kuersteiner.  Louisville.  Ky..  is  bridge 
engineer  of  the  railroad. 

Michigan. 

The  Village  Council,  Howard  City,  Mich., 
is  planning  the  construction  of  a  new  concrete 
arch  bridge  over  the  Tamarac  River  at  White 
St.,   estimated   to  cost   about  $2,000. 

The  City  of  Saginaw,  Mich.,  William  F. 
Jahnke,  City  Clerk,  will  shortly  apply  to  the 
County  Supervisors  for  permission  to  con- 
struct a  bridge  for  general  highway  purposes, 
across  Saginaw  River  on  the  extension  of 
Johnson  .St..  westerlv.  to  intersect  Davenport 
.Ave.  The  bridge  will  be  of  the  followin.g  kind 
and  description :  35  ft.  6  in.  in  width  between 
handrails ;  520  ft.  4  in.  in  length  face  to 
face  of  abutments.  The  face  of  the  easterly 
abutment  will  be  located  on  the  easterly  har- 
bor or  dock  line.  There  will  be  a  double  lift 
span  over  the  government  channel  of  said 
river,  giving  a  clear  waterway  of  00  ft.  for 
the  passage  of  boats  and  vessels,  with  two 
flanking  fixed  spans,  one  on  each  side  of  the 
lift  bridge,  giving  each  a  clear  waterway  of 
about  77  ft.  and  three  fixed  spans  on  the 
westerly  side  of  the  river,  giving  each  a  clear 
way  of  about  69  ft.  The  foundation  for  said 
bridge  will  be  of  reinforced  concrete  sup- 
ported on  a  pile  foundation:  the  bottom  of 
the  girders  of  the  fixed  spans  of  said  brid.ge 
will  be  about  13  ft.  above  the  w^ater.  The 
type  of  bridge  to  provide  an  opening  for  the 
passage  of  boats  and  vessels,  and  the  location 
of  same  to  be  subject  to  the  approval  of  the 
Secretary    of    War. 

Minnesota. 

4*Bids  will  be  received  until  4  p.  in..  March 
2.  by  the  Auditors  of  Marshall.  Polk  and 
Pennington  Counties  at  the  Marshall  County 
Court  House.  Warren,  Minn.,  for  the  con- 
struction of  about  12  steel  bridges  of  the 
corrugated  arch  type,  and  about  forty  corru- 
gated steel  culverts  of  various  sizes  to  be  con- 
structed with  concrete  bulkheads,  and  about 
forty  small  culverts  without  bulkheads,  same 
to  be  constructed  along  Judicial  Ditch  No.  25 
in  the  comities  of  ^larshall.  Polk  and  Pen- 
nington. A.  G.  Lundgren  is  Marshall  County 
-Auditor.       J.  H.   Baugh  is  engineer. 

®The  contracts  for  furnishing  culverts  and 
bridges  for  Judicial  Ditch  No.  11  have  been 
awarded  to  the  Illinois  Steel  &  Bridge  Co., 
Chicago,  111.,  and  the  Continental  Bridge  Co.. 
of  Chicago,  111.,  lespectiveh-.  Bids  were 
opened  Feb.  2,  by  A.  G.  Lundgren,  County 
Auditor,   Warren,   Minn. 

State  Engineer  George  W.  Cooley.  Minne- 
apolis, Minn.,  and  Deputy  Engineer  C.  E. 
Nagel.  of  the  State  Highway  Commission, 
recently  went  over  the  site  of  the  proposed 
new  bridge  over  the  Minnesota  River,  con- 
necting Mankato  and  North  Mankato.  Minn. 
State  Aid  will  probably  be  secured  by  the 
latter   town. 

-An  election  was  recently  held  at  Grand 
Rapids,  Minn.,  for  the  purpose  of  voting  on 
the  proposition  to  issue  $10,000  of  bonds  for 
the  construction  of  a  bridge  over  the  Mississ- 
ippi River  at  the  Narrows,  one-half  mile  west 
of  that  place. 

Missouri. 

®W.  E.  Shandy,  .Atchison  County  Engineer. 
Rockport,  Mo.,  has  awarded  the  contract  for 
the  construction  of  a  70-ft.  steel  bridge  on  red 
cedar  piles  to  the  Monarch  Engineering  Co., 
Fall  City.  Nebr.,  at  $647:  also  for  the  erection 
of  a  40-ft.  steel  bridge  to  T.  -A.  Dean,  Rock- 
port,  Mo.,  at  $120. 

.An  election  will  be  held  in  .April  at  Inde- 
pendence. Mo.,  to  vote  on  the  proposition  of 
issuing  bonds  amounting  to  $15,000  for  the 
construction  of  the  necessary  bridges  and 
culvert?  in  the  city. 


New  Jersey. 

The  New  Jersey  State  Senate,  Trenton, 
N.  J.,  recently  passed  a  resolution  providing 
for  a  commission  to  act  in  conjunction  with 
the  New  York  State  Commission  to  investi- 
gate the  subject  of  buildinsr  a  bridge  over  the 
Hudson  River  between  Jersey  City  and  New 
York  City,  and  also  to  investigate  the  ques- 
tion of  building  a  tunnel  under  the  river. 
The  resolution  also  provides  an  appropriation 
of   $25,000. 

New  York. 

Plans  have  been  prepared  for  the  construc- 
tion of  a  110- ft.  highw,ay  bridge  in  the  town 
of  Canajoharie,  N.  Y.  The  structure  will 
consist  of  4  spans,  although  but  one  will  be 
erected  at  the  present.  The  roadway  will  be 
20  ft.  wide  and  paved  with  brick  on  concrete 
and  a  walk  will  be  built  on  each  side.  Irving 
Lathers,  County  Superintendent,  Sprakers, 
N.  Y..  is  in  charge  of  the  work. 

.Advices  from  .Albany,  N.  Y.,  s\ite  that 
plans  for  the  construction  of  five  lift  bridges 
over  the  barge  canal  at  .Adams  Station.  Spen- 
cerport,  Brockport,  Houvelton  and  Gasport 
have  been  approved  by  the  state  canal  board 
at   an   estimated  cost  of  $200,000. 

North  Dakota. 

4«Bids  will  be  received  until  10  a.  m.,  Feb. 
26,  it  is  reported,  bv  Board  of  Stark  County 
Commissioners,  at  the  office  of  Coimty  .Audit- 
or, Dickinson,  N.  Dak.,  for  the  construction 
of   steel  bridges  during  1912. 

Ohio. 

•I"Bids  will  be  received  until  11  a.  m.,  Feb. 
26,  according  to  reports,  by  Board  of  Holmes 
Countv  Commissioners,  Millersburg,  O.,  for 
the  construction  of  the  superstructures  of 
three  county  bridges.  Plans  are  on  file  at 
the  office  of  the  County  Auditor. 

®The  contract  for  the  construction  of  a 
bridge  in  Salt  Creek  Township  has  been 
awarded  by  the  Board  of  Jackson  County 
Commissioners  to  the  Brookville  Bridge  Co., 
Brookville.  O.,  at  $942.  Bids  were  opened 
Feb.  5.  H.  W.  Wacker,  Brownstown,  Ind., 
is    County   .Auditor. 

.All  bids  received  by  the  Board  of  Erie 
County  Commissioners,  Sandusky,  O.,  for  the 
construction  of  a  system  of  pile  bents  for  the 
reinforcing  of  the  east  and  west  approaches 
of  the  Huron  River  bridge  at  Huron.  O..  have 
been  rejected.  The  work  will  not  be  readver- 
tised.    John   Deist   is   County   .Auditor. 

Oklahoma. 

.A  mass  meeting  of  citizens  of  Norman, 
Okla..  and  vicinity,  was  recently  held  to  take 
action  on  the  construction  of  a  bridge  over 
the  South  Canadian  river.  J.  A.  Fox,  Nor- 
man, Okla.,  is  chairman  of  the  Board  of 
Cleveland  County  Commissioners' 

Oregon. 

The  Columbia  River  Interstate  Committee 
has  been  organized  with  Samuel  Woodward, 
Kenton  Station.  Portland.  Ore.,  chairman,  and 
S.  L.  Osborne.  Portland.  Ore.,  secretary.  The 
first  step  will  be  to  obtain  funds  for  prelim- 
inary soundings  and  surveys  of  the  Columbia 
River,  with  tentative  bridge  plans  on  which 
to  base  the  perspective  of  the  proposed  Ore- 
gon-Washington viaduct  over  the  Columbia 
River. 

Pennsylvania. 

.At  a  recent  meeting  of  the  Supervisors  at 
Killinger,  Pa.,  it  was  decided  to  make  appli- 
cation for  a  county  bridge  across  the  Little 
Wiconisco  Creek,  and  a  petition  will  be  cir- 
culated among  the  taxpayers  asking  for  the 
improvement. 

The  matter  of  constructing  the  proposed 
viaduct  over  Tripp's  Crossing  over  the  Lacka- 
wanna Railroad  is  only  under  consideration, 
and  no  type  of  structure  has  been  decided 
upon  as  yet.  William  .A.  Shunk  is  chief  en- 
gineer. Department  of  Public  Works,  Scran- 
ton,   Pa. 

Board  of  Chester  County  Commissioner 
and  County  Surveyor  Ranibo.  West  Chester, 
Pa.,  recently  held  a  conference  with  the  Com- 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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riissioners  of  Montgomery  County  at  Norris- 
town,  to  make  definite  arrangements  for  plans 
for  a  new  inter-county  bridge  over  the  Scliuyl- 
kil'  River  at  Pawlings.  Bids  for  the  work 
will    probably    be    advertised    for    shortly. 

A  petition  signed  by  property  owners  of 
the  Seventh  and  Eighth  Wards,  Johnstown. 
Pa.,  has  been  presented  to  the  City  Council, 
asking  for  the  construction  of  a  bridge  over 
Storivcreek   River. 

The  Art  Commission  has  approved  the 
plans  for  the  proposed  bridges  at  Hoeveler 
St.,  Murray  Ave.  and  Atherton  .'Vve.,  Pitts- 
burgh,   Pa.     W.    A.    Magee    is    Mayor, 

South  Dakota. 

•J«Bids  will  be  received  until  10  a.  m.,  Feb. 
20,  according  to  reports,  by  County  Auditor, 
Deadwood,  S.  Dak.,  for  the  construction  of 
bridges  in  Lawrence  County  during  1912. 

The  following  bids  were  received  Feb.  li. 
by  Board  of  Butte  County  Commissioners, 
at  the  office  of  D.  C.  Barr,  County  Auditor. 
Bellefourche,  S.  Dak.,  for  furnishing  the 
necessary  labor  and  material  for  the  con- 
struction of  steel  bridges  during  1912,  in 
Butte  County,  of  which  Carl  C.  Adams,  Scot- 
ney  Block,  Bellefourche,  S.  Dak.,  is  engineer. 
(1)  stands  for  Monarch  Engineering  Co,, 
Falls  City,  Nebr. :  (2")  Canton  Bridge  Co.,  400 
Paxton    Block,    Omaha,   Nebr. 

Item.  (1)         (2) 

Girder  spans,  IS  ft.,   per  lin.   ft $13.00     $12.60 

Girder  spans,  20  ft.,  per  lin.   ft 13.00       12.80 

Girder  spans,   22   ft.,  per  lin.   ft 13.00       13.00 

Girder  spans,  2.5  ft.,  per  lin.   ft IS.OO       17.80 

Girder  spans,   26  ft.,  per  lin.   ft lS.2.'i       17.80 

Girder  spans,  28  ft.,  per  lin.  ft 18.00       17.60 

Girder  spans.  30  ft.,  per  lin.  ft 1!).70       10.74 

Girder  spans,  32   ft.,  per  lin.   ft 19.80       19.74 

Girder  spans,  34  ft.,   per  lin.   ft 20.00       19.90 

Girder  spans,  35  ft.,   per  lin.   ft 21.. SO       21.12 

Girder  spans,  38  ft.,  per  lin.   ft 22.60       21.12 

Girder  spans.  40  ft.,  per  lin.   ft 23.00      22.68 

Low  truss,  45  ft.,  per  lin.  ft 20.10       19.90 

Low  truss,  50  ft.,  per  lin.  ft 20.20       19.90 

Low  truss.  60  ft.,  per  lin.  ft 22.00       20.00 

Low  truss.  65  ft.,  per  lin.  ft 23.00       21.50 

Low  truss.  70  ft.,  per  lin.  ft 23.50       22.00 

Low  truss,  75  ft.,  per  lin.  ft 24.50       24.00 

High  truss.     80  ft.,  per  lin.   ft 26.00       25.00 

High  truss,     90  ft.,  per  lin.   ft 26.50       25.50 

High   truss,   100  ft.,  per  lin.   ft 28.00       28.11 

High  truss,   110  ft.,   per  lin.  ft 29.50       

High  truss,   120  ft.,   per  lin.   ft 29.50       29.00 

High  truss,   130  ft.,  per  lin.   ft 32.00       31.59 

High  truss,   140  ft,,   per  lin.   ft 34.00       33.32 

High  truss,   150  ft.,   per  lin.   ft 34.00       33.32 


Tubes,  complete  in  place,  24  in.  dia. 

each,  per  ft 8.75  7.67 

Tubes,  complete  in  place,  30  in.  dia. 

each,  per  ft 11.00  10.15 

Tubes,  complete  in  place.  30  in.  dia. 

each,  per  ft 12.75  12.30 

Tubes,  complete  in  place,  42  in.  dia. 

each,  per  ft 15.50  15.1,"i 

Tubes,  complete  in  place.  48  in.  dia. 

each,  per  ft 17.95  17.72 

Piling,  steel  I-beam,  8  in.,  per  ft...     1.10  .87 

Piling.  H-column,  9  in.,  per  ft 2.40  2.30 

Piling,   box,   per  ft 2.47  2.4ii 

Web  bracing,  per  sq.  ft 1.14 

Web  bracing,  per  lb 06',4   

Piles,  in  tubes,  per  ft 70  ~  .70 

Tennessee. 

City  Officials  of  Chattanooga,  Tenn.,  are 
planning  to  have  a  new  concrete  bridge  over 
*he  tracks  of  the  Southern  Ry.  on  Vine  St. 
consjructed  in  the  near  future.  Robert  Hooke 
is   city    engineer. 

Texas. 

^•Bids  will  be  received  Feb.  26,  C.  J.  Mc- 
Kenna,  Tarrant  County,  Auditor,  Fort  Worth, 
Texas,  for  services  of  first-class  bridge  engi- 
neer to  design  and  supervise  construction  of 
two  reinforced  concrete  brid.ges,  estimated  to 
cost  $450,000. 

J.  T.  Witt,  who  was  recently  granted  a 
franchise  by  the  Dallas  County  Commission- 
ers' Court.  Dallas.  Texas,  to  build  an  inter- 
urban  railway  from  Commerce  St.  bridge  to 
a  point  6  miles  west  of  Dallas,  has  .filed  with 
the  Commissioners'  Court  a  proposition  to 
join  them  in  the  construction  of  a  new  bridge 
over  the  Trinity  River  at  the  foot  of  Elm 
.St.  for  the  use  of  the  interurban  and  the 
public. 

.■\t  a  recent  conference  between  the  County 
Commissioners,  Fort  Worth.  Texas,  and  the 
.Advisory  Board  in  regard  to  the  matter  of 
bridge  building  provided  for  by  the  recently 
■  tuthorized  bond  issue,  it  was  decided  the 
greatest  need  existed  for  the  construction  of 
the  big  viaduct  or  bridge  between  Fort  Worth 
and  North  Fort  Worth,  the  Main  St.  bridge 
and  the  Riverside  bridge  connecting  the  city 
with  that  suburb  on  the  east  side.  Both  of 
these  bridges,  when  constructed,  will  span 
the  Trinity.  It  was  also  decided  to  get  the 
names  of  several  competent  engineers  and 
from    that    list    select    one    to    supervise    the 


building   of   the   new-   bridges   the   county    |] 
build    near    the    city. 

Washington. 

•|*Bids  will  be  received  until  1  p.  m.,  Feb.) 
by    Lew-is    County    Commissioners,    Cheh^' 
Wash.,    for   the   necessary   steel   for   the  c 
struction  of  tlie  bridge  over  the  Colitz  R: 
at   Handle,  Wash.     Plans  are  on  file  with 
county   engineer.     H.    H.   Swofford   is   cou 
auditor. 

®The   Board   of    Spukanc    County   Comii 
sioners,    Spokane,    Wasli.,    has    awarded 
contracts  for  the  construction  of  Bridges  ^ 
4,    15,   18   and    126   to   the    following  bidde 
Omaha      Structural      Steel      Works,     Oi 
Nebr.,  No.  4  at  $15,.5O0;  No.  15  at  $5,600-  '[' 
18    at    $5,400;    Portland    Bridge    &    Iron   (' 
Portland.   Ore.,  No.   12n  at  $26,588.     Bids  |r 
the    structures   were   upened    Feb.   2.     Chaiis 
Howard  is  clerk  of  the  board.  j 

An    ordinance    has    been    referred    to    Cv 
Engineer   A.   R.   Dimock.   Seattle,   Wash., 
thorizing  the  Board   ■>{   Works  to   repair 
tona    Bridge    and    approaches    between    Et 
Lake    .A.ve.    and   North    Lake   Ave.,   at  a  cf 
of  about  $7,500. 

The   Street  Committee  of  the  City  Coun, 
.Seattle,  Wash.,  has  recommended  the  p3«' 
of  a  bill   appropriating  $7,500  for  the   i 
repairs  on  the  Latona  Ave.  Bridge. 

Wisconsin. 

The    Road    and    Bridge    Committee      : 
Crosse   County.   LaCrosse.   Wis.,   has   a\. 
the    contract    for    the   construction    of    ai. 
lireak    at    Hunter's    bridge    to    the    West  i 
Construction    Co,,    at   $1,100. 

It  lias  been  announced  that  no  apnroi- 
ation  has  been  allow-ed  for  the  construct! 
of  the  proposed  Buffalo  St.  bridge,  theref» 
the  work  will  not  be  taken  during  the  vr 
of  1012.  L.  J.  King,  Milwaukee,  W:,' 
.Supt.   of    Bridges   and    Buildings. 

Wyoming. 

•J»Bids  w-ill  be  recei\ed  until  2  p.  m.,  Ma.i 
6,  by  U.  S.  Reclamation  Service,  Washingt,. 
D.  C.,  for  the  manufacture,  furnishing,  ha- 
ing  and  erection  of  one  100-ft.  clear  sp, 
through  truss,  steel  highway  bridge  for  ; 
Shoshone  project.  Wyo.  F.  H.  Newell  ; 
director. 


IRRIGATION,  DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

®Bids  were  opened  Jan.  30  by  the  Fourche 
Drainage  District,  Lund  &  Hill,  Engineers. 
Little  Rock,  Ark.,  as  noted  in  our  last  issue, 
for  constructing  river  protection  levee  and 
for  clearing  about  500  acres  of  land.  The 
river  protection  levee  is  to  have  a  6  ft.  crown, 
■i  to  1  and  2%  to  1  slopes,  and  is  to  average 
6  ft.  in  height.  Sections  1  and  2  are  in  sandy 
soil ;  sections  3  and  4  in  buckshot.  Grubbing 
is  to  be  paid  for  at  price  of  filling  holes.  Sec- 
tion 1  called  for  30.-380  cu.  yds.  levee  and  300 
cu.  yds.  grubbing.  Section  2  for  7,880  cu.  yds. 
levee  and  100  cu.  yds.  grubbing.  Section  3 
for  125,000  cu.  yds.  levee  and  1,500  cu.  yds. 
grubbing.  Section  4  for  1-30,000  cu.  yds.  levee 
and  1,500  cu.  yds.  grubbing.  The  itemized  bids 
on  the  levee  work  were  as  follows :  I.  R. 
Bobbett,  Delta,  La.  f awarded  contract),  12.94 
cts.  per  cu.  yd.  for  levee  and  grubbing  for  all 
sections  (work  to  be  completed  Aug.  1,  1912) 
R.  L.  Leonard,  Memphis,  Tenn.,  13.5 
cts.  per  cu.  yd.  for  all  sections  (work 
to  be  completed  June  1.  1912)  :  Roach  & 
Stansell,  Memphis,  Tenn..  13.7  cts.  per  cu.  yd. 
for  all  sections  (work  to  be  completed  Oct."  1. 
1912)  ;  F.  H'.  Peters,  Little  Rock.  Ark..  14.4 
cts.  per  cu.  yd.  for  all  sections  (work  to  be 
completed  June  1,  1912)  ;  J.  G.  Sessions.  Swift- 
water,  Miss..  14.48  cts.  per  cu.  yd.  for  all  sec- 
tions (work  to  be  completed  Sept.  1,  1912)  ; 
C.  W.  &  W.  Dodson.  Hot  Springs,  .^rk.,  14.73 
cts.  per  cu.  yd.  for  levee  and  20  cts.  per  cu.  yd. 
for    grubbing    for    all    sections    (work    to    be 


Cciiifornia. 


completed  June  1,  1912;  Lacey  &  Conley,  Ar-  two  main  drainage  canal,  running  north  rl 
kansas  City,  Ark.,  14  cts.  per  cu.  yd.  for  Sec-  south  through  the  entire  length  of  the  com  , 
tions  1  anci  2,  15.9  cts.  per  cu.  yd.  for  Sections  These  canals  are  to  be  known  as  the  Ba\.i 
3  and  16.5  cts.  per  cu.  yd.  for  Section  4  (w-ork  Macon  and  the  Big  Bayou  drainage  can,, 
to  be  completed  Jan.  1,  1913.  For  clearing  each  being  30  miles  in  length.  These  m  i 
right  of  way  100  ft.  to  400  ft.  wide  through  canals,  with  connecting  laterals, 
heavy  timber  and  brush,  material  to  be  as- 
sorted and  stacked  on  right  of  way,  the  fol- 
lowing units  were  received.  (l)"^' Standiiig  SAdvices  from  El  Centro  state  thai 
or  bid  of  Jos.  McCoppm,  Little  Rock,  Ark.  Ma^ey,  who  has  the  contract  for  the  rai^* 
(aw'arded  coiitract)  ;  (2)  A.  W .  Gilmer,  Little  ^„d  riprapping  of  the  Volcano  Lake  lex-. 
Rock.  Ark.;  (3)  for  C.  W^&  W  Dod.son,  Hot  i,^^  jubjet  the  earth  work  to  Sanguinettii 
Sprm.gs,  Ark  ;  (4)  fori  P.  Fmdley,  Arkansas  Mulligan,  who  have  assembled  the  stock  .-1 
Citv,  .Ark.;   (5)  for  C.  E.  Adams,  Little  Rock, 

Ark.  — '- ■' 

(1) 

See.  1,  100  ft.  wide,  w-ith  creek,  52  acres $30.00 

Sec.  2,  125  ft.  wide,  with  creeli,  28  acres 28.00 

Sec.  2,  125  ft.  wide,  w-ithout  creels,  9  acres 26.00 

Sec.  3,  150  ft.  wide,  with  creek,  27  acres ■  30.00 

Sec.  3,  150  ft.  wide,  with  creek,  4  acres 30.00 

Sec.  4,  400  ft.  wide,  with  creek,  46  acres 30.00 

Sec.  4,  400  ft.  wide,  without  creek,  83  acres 25.00 

Sec.  5,  400  ft.  wide,  with  creek,  193  acres 30.00 

Sec.  5,  400  ft.  wide,  w-ithout  creek,  84  acres 20.00 

Sec.  6.  200  ft.  wide,  with  creek,  252  acres 27.00 

.^ec.  7,  200  ft.  wide,  w-ith. creek,  50  acres 27.00 

,Sec.  8.  creek  bed.  with  creek.  40  acres 25.00 


f2) 

(3) 

(4) 

J25.00 

$49.80 

$72.50 

i.^' 

32.50 

49.80 

72.60 

r> 

21.00 

19.80 

72.59 

87) 

40.00 

49.80 

72.50 

8^1 

25.00 

19.80 

72.50 

S/) 

60.00 

49.80 

72.50 

81) 

35.00 

49.80 

72.50 

s;) 

75.00 

49.80 

72.50 

S'.l 

20.00 

49.80 

72.50 

R'll 

20.00 

49.80 

72.50 

25.00 

49.80 

72.50 

SO.  00 

49.80 

72.50 

Surveys  are  now  under  way  for  the  drain- 
age system  of  the  Chicot  County  Drainage 
District.  Lake  Village,  Ark.,  and  it  is  ex- 
pected that  maps  a'nd  plans  will  be  filed  bv 
June  1.  It  is  thought  that  a  $-300,000  bond 
issue  can  be  made  about  July  ].  and  that  con- 
struction contracts  can  be  let  shortly  after  the 
sale  of  the  bonds.     It  is  proposed  to  construct 


equipment  at  the  silc  of  the  work 
Ma.xey  has  also  assembled  his  outfit 
Volcano  Lake  levee. 

Engineers  have  surveyed  a  large  disir. 
near  Cibolia.  Yuma  County,  Arizona,  al 
work  on  a  canal  system  will  soon  begin.  .\.  . 
Hamilton,  415  South  Hill  St..  Los  .Angeles,' 
at  the  head  of  the  project. 


•J*  indicates  -work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


iniary  U.  1912. 

Florida, 
[jids  were  opened  Feb.  1  by  the  Trustees 
f!ic  Internal  Improvement  Fund,  Tallahas- 
.  Fla.,  for  the  construction  of  Lock  No.  1 
I  he  Miami  drainage  canal  about  4  miles 
,1  Miami,  the  contract  being  awarded  to 
H  Crafts  &  Co..  Dublin,  Ga.,  at  $10,210. 
')  work  includes  the  following:  Driving 
kt  piling  50.000  ft.:  driving  round  pihng. 
jlin.  ft.:  excavation.  400  cu.  yds.;  makmg 
r  placing  concrete.  030  cu.  yds. 

Illinois. 

rhoniton   &   Michaels,   Mattoon.   111.,  have 
(    awarded  the  contract,  at  $761.  for  con- 
[-ting  a  covered  drain   for  the  Little  Wa- 
-    Drainage  District  of  Coles  County.    The 
•k  includes  -520  ft,  12-in.  pipe,  380  ft.  10-m. 
,  2.000  ft.  8-in. 
ds  were  opened  Feb.  T  by  the  East  Side 
■e  &  Sanitary  Drainage  District.  East  St. 
"is    for   constructing   a   concrete   tunnel   in 
i  ion  2  of  the  river  front  levee,  the  Gould 
•stniction  Co.  at  $2,544  being  the  low  bid- 
Indiana. 
•Bids  will  be  received  until   X.ion.  Feb.  28, 
i-:imcr  C.  Williams,  Construction  Commis- 
i  er.    Court     House.    Winamac,    Ind.,     for 

I  construction    of    the    following    drainage 
,  k:    Main   Ketman   Drain— Length    148,200 

cubic  vards  excavation,  IfidlA^i.     Branch 

.    1.    or    Dilts    Branch— Length,    !'',2t>2    ft.; 
yds.    excavation,    ()!1..")03.     Branch    Xo.    2, 

,  Jucas  Division— Length.  10,.500  ft.:  cu.  vds, 
ivation,    2-3,771.     Branch    No.    3,    or    Hen- 

|T  Branch— Length,  5.557  ft.:  cu.  yds.  exca- 
on.  14,11)0.  Branch  No.  4,  or  Zech  Branch 
ength,  8,100  ft,;  cu,  yds,  excavation. 
95.  Branch  No,  5.  or  Little  Monon— 
igth,  21,360  ft,;  cu.  yds.  excavation,  55,06(5. 
inch  No.  6.  or  E.  P.  Thompson— Length, 
i'*8  ft, :  cu.  yds.  excavation,  00,009. 
inuch  No.  7.  or  Hunter  Branch— Length, 
0  ft.;  cu.   yds.   excavation,  7,.580.     Branch 

[.  8,  or  .\gnew  Branch — Length,  6,080  ft.; 
yds.  excavation,  11,370.  Branch  No.  0,  or 
s'ser  Branch— Length,  5,300  ft. ;  cu.  yds. 
avation.  8,7.55.  Branch  No.  10,  or  Franks 
inch— Length.  10.400  ft.:  cu.  yds.  cxcava- 
n,  21,759.  ' 

Iowa. 

{•Bids  will  be  received  until  10:30  a.  ni., 
X  16.  bv  Board  of  Humboldt  Countv-  Super- 
ors  at  the  office  of  J.  G,  Devine.  County 
ditor,   Dakota   Citv,    la.,   for   the  construc- 

II  of  ditches  and   drains  in   Drainage  Dis- 
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:t   No.   2, 


vhich    is    divided    into    Sections 


im   1  to  4. 

{•Bids  will  be  received  until  1:30  p.  m„ 
h.  16.  by  Board  of  Humboldt  County  Super- 
ors,  at  the  office  of  J,  G.  Devine,  County 
iditor,  Dakota  City.  la.,  lor  the  constriic- 
11  of  ditches  and  drains  in  Drainage  District 
1.  33.  Work  is  divided  in  Sections  from 
to  8. 

slContract  for  the  construction  of  Drainage 
strict  No.  11  of  Winnebago  County,  bids 
r  which  were  opened  Feb.  1,  by  C,  K.  Nel- 
n.  County  Auditor.  Forest  City,  Iowa,  have 
en  awarded  as  follows :  Tile  work,  Sargent 
le  Ditches  Co.,  Fort  Dodge,  Iowa,  at 
7,788;  open  work  (70,219  cu.  yds.  of  exca- 
tion)   to  Ajax  Dredge  Co.,  Glencoe,  Minn., 

0.95  cts.   per  cu.   vd.     The  work  calls  for 
•proximately  3,200  ft.  24-in.  tile.  2.500  ft.  20- 

tile,  1,600  ft    18-in.  tile.  2,700  ft.  16-in.  tile. 
m  ft.   15-in.  tile.  6,700  ft.   14-in.   tile,  7,800 

12-in.  tile,  11,485  ft.  10-in.  tile,  2,600  ft.  9-in. 
e.  11,620  ft,  8-in.  tile.  4,704  ft.  7-in.  tile,  4,386 

6-in.  tile;  9  concrete  head  walls,  5  cu.  yds. 
,ch;  1  20-in.  catch  ba-in  (concrete)  ;  1  24-in. 
itch  basin  (concrete)  ;  34  ft.  of  10-in,  cast 
on  pipe,  34  ft.  of  S-in.  cast  iron  pipe,  and 
i7,000  ft.  of  open  work,  estimated  70.219  cu. 
Is.  of  excavation.  ■  The  average  haul  from 
eils  Spur,  Iowa.  Leland.  Iowa,  or  Thomp- 
)n.  Iowa,  about  four  miles. 
SBids  were  opened  Feb.  8,  by  B.  E.  Norton, 
oimty  .\uditor,  Algona,  la.,  for  constructing 
'rain  No.  6,3.  contracts  being  let  as  follows: 
ile  work,  74,144  ft.,  6  in.  to  24  in.,  to  Sar- 


gent Tile  Ditches  Co.,  Fort  Dodge.  la,,  at 
about  $30,000:  open  ditch,  14,962  ft,  long,  8 
ft.  base,  6'L-  ft.  deep,  50,000  cu.  yds,,  W.  H. 
Lawton,  Newell,  la.,  at  about  $5,500. 

Louisiana. 

®The  Crescent  Construction  Co.,  Winamac, 
Ind,.  has  been  awarded  a  contract  at  about 
$63,000  for  reclaiming  by  drainage  about  7,000 
acres  of  land  in  Terrebonne  Parish,  for  the 
Bayou  Cane  Land  Co.,  of  New  Orleans,  La. 

The  Police  Jury  of  Calcasieu  Parish,  Lake 
Charles,  La.,  has  taken  the  first  steps  to  create 
two  new  drainage  districts.  Vinton  District 
No.  1  and  Rose  Marsh  District  No.  1.  The 
former  contains  05,000  acres  and  the  work 
is  estimated  to  cost  $-500,000;  the  latter  is  be- 
tween Kinder  and  Welch,  and  will  redeem 
15.000  acres  at  an  estimated  cost  of  $40,000. 
Commissioners  for  both  were  appointed  and 
an  election  to  levy  a  tax  will  be  held  soon. 
Two  drainage  districts  h.ave  already  been 
formed  with  the  promise  of  excellent  results 
near  Iowa  and  west  of  Lake  .\rthur.  Two 
others  are  being  org.anizcd.  one  south  of  Lake 
.\rthur  and  the  other  nortli  of  Kinder.  These 
six  districts  will  redeem  125,000  acres  of 
low  land  in  the  parish  now  unfit  for  cultiva- 
tion. 

Maryland. 

A  biil  is  now  before  the  State  Legislature 
which  will  further  the  reclamation  of  part  of 
the  -328.000  acres  of  land  in  Maryland  now 
too  wet  for  agricultural  use.  The  bill  creates 
"drainage  districts,"  and  provides  means  by 
which  all  the  lands  within  a  prescribed  bound- 
ary mav  be  brought  into  a  compact  for  the 
common  good,  including  the  right  of  con- 
demnatioir  for  the  right  of  way  for  all  main 
drains  and  ditches,  and  for  the  wndemng  or 
straightenin-)^   of   natural    water   courses. 

Minnesota. 

•{•But  one  bid  was  received  Feb.  5  by  S.  G. 
Bertilrud.  County  .\uditor.  Roseau.  Minn.,  for 
the  excavation  work.  Ditch  No.  10.  This  bid 
was  14.18  cts.  per  cu.  yd.,  and  was  rejected  and 
new  bids  are  being  asked  imtil  3  p.  m..  March 
5.  The  contract  for  the  culvert  work  in  con- 
nection with  this  ditch  was  let  to  the  North 
Dakota  Metal  Culvert  Co.,  Fargo,  N.  Dak. 
The  open  work  on  which  bids  are  again  be- 
ing asked  calls  for  one  main  ditch,  three 
laterals,  one  branch  and  three  sub-branches  in 
all  about  17%  miles,  and  containing  110,625 
cu.  vds.  of  excavation.  V.  B.  Chapin,  Badger, 
Minn.,  is  the   Engineer. 

•I-Bids  will  be  received  until  0  a.  m.,  J-eb. 
26.  bv  E.  S.  Shepard,  Counts-  .\uditor,  Mar- 
shall,' Minn,,  for  the  construction  of  Ditch 
No.  10,  involving  tile  from  5  to  16-in.,  aggre- 
gating over  36,000  ft.  The  cost  of  the  work  is 
estimated  at  $7,815.  ^    c-       i 

®Bids  were  opened  Feb.  3  by  G.  C.  Smith, 
Isanti  Countv  Auditor,  Cambridge,  Minn.,  for 
constructing  Counti-  Ditch  No.  10,  the  con- 
tract being  awarded  to  Peter  Scastrand  at 
$8,675.  The  work  includes  81,145  cu.  yds. 
of  excavation.  10  acres  of  clearing,  building  5 
highway  bridges  and  replacing  floor  on  one 
bridee  and  two  culverts. 

®Bids  were  opened  Feb.  7  by  C.  J.  Heni- 
mingston,  County  Auditor,  Hollock,  Minn., 
for  "constructing  Kittson  County  Ditch  No. 
20.  contract?  being  let  as  follow's:  Brown  & 
Hershev,  Litchfield.  Minn.,  at  12  cts.  per  cu. 
yd  for  66.975  cu.  vds.  excavation  and  five 
miles  of  road  at  $-50  per  mile;  Valley  Dredg 
ing  Co.,  Stephen,  Minn.,  for_  bridges 
Dakota  Culvert  Co.,  Fargo,  N.  Dak. 
verts, 

Mississippi. 

4»Bids  will   be   received  until   2  p. 
10      by      Drainage      Commissioners. 
Countv.    Vaiden.'Miss.,    for    the    construction 
of  a  ditch  or  canal  7%  miles  in  length,  21   ft, 
wide  and  7  ft.  deep. 

4«Bids  wmII  be  received  until  noon.  March 
.".,  bv  Commissioners  Black  Creek  Drainage 
DistriC,  at  the  office  of  Noel,  Loothe  &  Pep- 
per, Lexington,  Miss,,  for  the  construction 
of  drainage  canal  from  point  on  Tcbula  Lake 
near  Mileston  :  length  about  5%  miles ;   10  ft. 


North 
for  cul- 


m  .   Feb. 
Carroll 


wide  at  bottom,  with  side  slope  ol  1  to  1  : 
depth  will  vary  from  6  to  14  ft.,  there  being 
10,835.43  cu.  yds.  practically  complete  except 
as  to  embankment  on  south  side,  which  has 
been  broken  in  places  and  will  require  about 
700  cu.  vds.  of  dirt  to  repair  same;  will  re- 
quire about  93.037.27  cu.  yds.  of  dirt  to  com- 
plete same  on  east  end  according  to  original 
map.  Separate  bids  are  to  be  made  for  com- 
pletion of  said  canal  with  and  without  repair- 
ing levee  or  embankment ;  also  for  extension 
of  said  canal,  beginning  at  east  end  thereof 
for  distance  of  about  two  miles,  exact  route 
and  distance  to  be  decided  by  engineer  dur- 
ing course  of  work.  Plans  and  specifications 
are  on  file  with  chancery  clerk  of  Holmes 
County  at  Lexington :  James  F.  Fountain  is 
engineer,    Lyons,    Miss, 

Preliminary  surveys  have  been  started  for 
the  levee  that  is  to  be  constructed  from  Fort 
Gibson  to  Tunica,  John  F.  Jenkins,  Natchez. 
Miss.,  is  Chancery  Clerk. 

Nevada, 

+Bids  will  be  received  until  4  p,  m.,  Feb. 
26,  by  U.  S.  Reclamation  Service,  Fallon, 
Nev.,  for  furnishing  and  delivering,  f,  o.  b. 
shipping  point  one  electric  power  shovel 
D.  W.  Cole,  Fallon,  Nev.,  is  project  engineer. 
New  York, 

A  bill  will  probably  come  before  the  State 
Legislature  for  an  appropriation  of  $75,000  for - 
the  further  improvement  of  the  Black  River 
Canal.  -X  $50,000  appropriation  was  made 
last  year  and  was  expended  for  work  on  the 
canal  during  the  past  summer. 
Oregon. 

The  Labish  District  Iniprox  eiiient  Co,  pro- 
poses the  construction  of  drainage  ditches  for 
the  improvement  of  about  1,800  acres  of  land 
near  Salem,  The  work  will  cost  about  $.36,000. 
J.  ().  Hays,  San  Jose,  Cal..  is  interested. 

Memphis,  Tenn.,  and  Vicinity. 

(REGrr..\R     COKRF.SPOXnEXCF..  ■) 

@The  new  $100,000  concrete  building  to  be 
erected  by  the  Hessig-Ellis  Drug  Co.,  was  let 
at  contract  to  Kausher,  Hodges  &  Co..  of  this 
citv,  after  a  sharp  competition  with  contractors 
from  Chicago,  Atlanta  and  .New  York.  Work 
will  be  begun  at  once  and  completed  by  July 
1st. 

A  big  surprise  was  sprung  in  local  railroad 
and  construction  circles  a  short  time  ago  when 
Contractor  M.  J.   Roach  filed  a  general  cred- 
itor's bill  against  the  Lake  View  Traction  Co. 
and  asked  that  a  receiver  be  appointed  to  take 
charge   of  the  affairs   of   the   latter   company, 
alleging  that  same   was   insolvent  and   unable 
to  pay  its  current  bills.     Chancellor  Fentress 
appointed  J.  H.  Sullivan  receiver  and  directed 
that  the  affairs  of  the  company  be -looked  into 
closelv.      The   Lake    View    Traction    Co.    was 
the  first  interurban  railway  in  the  vicinity  of 
Memohis    and    was    organized    in    1907    under 
the  most  auspicious  circumstances  imaginable. 
Some    of    the    most    influential    men    in    Ten- 
nessee became  stockholders  and  directors  and 
after  casting  about   for  some   time,  the  com- 
panv   chose   W.   W.    Hayden    Chief   Engineer. 
Bill'  Hayden  was  an  old  Illinois  Central  man 
of  renown  and  under  his  auspices  and  direc- 
tion   the    location    of    the    lines    was    mapped 
out  ,^l•:d  most  valuable  franchises  secured  from 
the  Citv  of  Memphis  and  the  County  of  Shel- 
by.    The  contract  for  the  construction  of  the 
li'ne  from  Memphis  to  Lake  View,  Miss.,  was 
awarded  to  M.  J.  Roach  and  in  -a  very  short 
time   the   grading  was   finished   and   the   steel 
laid.      Then    dissention    in    the    ranks    began. 
The  board  of  directors  wanted  one  thing  and 
the  president  another,  while  Bill  Hayden,  the 
practical    engineer    and    responsible    head    of 
the  whole  company,  pointed  out  what  was  the 
only    feasible    way    to    continue    the    contemn 
plated  construction  of  the  remaining  125  miles 
mapped   out  in  the  beginning.     But  the  war- 
ring factions  could  not  agree  and  Bill  Haj-den 
resigned    as    Chief    Engineer.      Then    things 
went  from  bad  to  worse  and  when  the  com- 
pany,   being    in    no    position    to    pay    for    the 
balance    due    on   construction    of   the   original 


•J.  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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line,  wanted  to  issue  more  bonds,  M.  J,  Roach,  his   camp,   is   showing   all   the   contractors   on  this  city  for  the  past  three  weeks  going  op 

himself  a  very  heavy  stockholder,  asked  that  the  line  that  he  has  not  forgotten  how  to  put  some    streets    previously    paved    with   asphil 

a   receiver  be  appointed.     There  is  some  talk  dirt  into  a  levee  embankment,  even  if  he  has  under  their  maintenance  contract  with  the  c? 

of    a    syndicate    being   organized    in    Memphis  been   doing  only   railroad   work   for   the   past  The    Memphis   company   has   just   finished  \ 

and  St.  Louis  to  buy  out  the  properties  of  the  two  years.     Sam,  by  the  way.  was  most  sue-  several   good   contracts   in   the    City  of   Litf 

old  company,  and  if  this  is  done,  there  is  but  cessful    with    his    Rock    Island    railroad    work  Rock.     Billy  McGehee  is  the  head  man  in  I 

little  doubt  that  construction  will   proceed   on  at   Kent,  Ark.  concern.                                                                  | 

the  balance  of  the  line  and  the  original  plans  when    the    good    steamer    Sadie    Lee    left           Stanton  Palmer  of  Ft.  Worth,  Tex.,  passi 

be  earned  out.  Memphis   last   Thursday,    she    had   on   board,  through   Memphis   last   week   from   St.  L 

©The    Morgan     Engineering    Company,    of  consigned  to  Bill  Stephenson  at  Atherton,  La..  en  route  to  Helena,  Ark.,  to  be  present  at  ; 

Memphis,  have  just  made  public  the  result  of  six  of  the  best  mules  that  have  been  shipped  brick   letting   held    at   that    place   on   Feb.   ; 

the  big  drainage  letting  held  at  Oseola,  Ark.,  from  Memphis  for  some  time  past,  each  cost-  Stanton   looks   as  young  as  ever   and   is  pi    . 

on     January     25th,      which     involved     about  ing  $.350  per.     These  dike  climbers  were  sup-  sessed   of   good   health   and   spirits.      He  w' 

14,000,000  cubic  yards  of  drain  ditch.     It  will  plied   by   H.   T.   Bruce   and   according   to   him  bid  in  the  interest  of  his  firm  provided  the 

be   noted    from   the   tabulation   of   bids   below  are  some  of  the  best  stock  ever  seen  in  Mem-  uation  looks  good  to  him. 

that  the  total  amount  of  money  necessary  to  phis.     But   Bill   says   he   has   a   hard   proposi-           Ed  Manigan    one  of  the  most  prominent 

do  the  work  is  $979,950.49  while  the  average  tion    before    him    in   the    Atherton    Loop    and  ^^1    street   pavers    has   been    forced   to   gn 

price  per  yard  is  7  cts.,  a  most  reasonable  fig-  needs  good  stock  and  that  he  can  use  his  new  Biloxi     Miss     on'  account   of  bad   health 

ure,  so  all  the  contractors  admit.     Work  must  mules   to   good   advantage.  the   chances   are   that    he    will    be    absent 

begin   on   all   contracts   with  the   exception   of  Confirming  the  report  previouslv  mentioned  the   balance   of   the   winter.     Ed   has   not  ( 

Nos.    9   and    lb   within    six   months,   on   these  j„  51,^5^  columns,  Supt.  Morris  of  the  Illinois  joved   the  best  of  health   for  several  seaso. 

two    the    contractor    is    allowed    one    year    to  Central  will  arrange  to  start  work  on  the  new  the  cold  months,  of  course,  being  the  hard( 

start   the  job.     On   all   sections   it   is   required  $.3,000,000  station  which  his  company  will  build  on    him.      His    manv    friends    here    and   el- 

that    the    minimum    amount    of    yardage    per  ^^  Memphis,  about  March    1st.     Bv  that  time.  where  are  hoping  that  he  will  rapidlv  regs 

month  must  be  2o,000.    The  successful  bidders  j^e   foreign   roads  now  occupving  "the  old  de-  his    health    and    he    so,,,;    numbered    again 

on  -22  steel  bridges  and   1,   wooden  structures  p^j  ^,,i,i  ^ave  moved   and   the  work  of  grad-  one  of  the  bovs  who  go  after  the  street  wo 

will  be  announced  at  a  later  date.     Below  lol-  i„g  will  be  begun.     About  400.000  cu.  vds.  of  in  Memphis.   " 

lows  the  tabulation  of  bids:  grading    will    be    necessary    to    complete    the           President    H.    U.    Mudge    and    other    Ro 

depot  site,  and  for  the  most  part  will  be  steam  Island  officials,  including  Chief  Engineer  Bt 

o  shovel    work.      .\    number   of   buildings   must  rv.    were    in    Memphis    last    week    conferri; 

■^5                                                        -S  I'e  razed  before  the  actual  work  of  construe-  ^ith  Mavor  Crump  and  the  City  Engineer  ' 

00                                       S                °  ''°"  '^^"  ''^■^'"'  ''"'  ^  ^"'■'^^  ^^^  '"^'^"  ordered  the   details   of   the  new  bridge  to  be  built 

2                2                         ^             rt                _.  to  raise  the   tracks  of  the   Illinois   Central   at  Memphis.      President   Mudge   assured   a  coi 

eg                        .0             ^                ^  Iowa  A\e..  preparatory  to  starting  the  station  mittee  of  citizens  who  waited  on   him  that 

00                        S.             ■;:               C  u-ork.     According  to  reports  going  the  rounds  ^as  the  intention  of  the  Rock  Island  Svste 

1.  Geo.    W.    McCarter,                               ^n  „- rn  ^^  ^^^  engineers,  track  raising  and  filling  will  to   provide   a   wagon   wav   on   the   new   stru 

,    Geo'^'w'  McCarter                    '        *  ''^g'"  ""/«''•  ^^th.     D.  J.  Brumley  will  have  ture    but   that  the   railroad  company  was  n 

Warsaw,    Ind '  7.90    I.IIT.SOO      88.282.50  charge  of  the  construction  work  for  the  I.  C.  disposed  to  stand  the  cost  of  constructing  t! 

.•!.  Engel  Bros..  Nettle-               -99  300      55  87107  Daniel  J.  Brumley.  Chief  Engineer  of  Con-  approaches   to    same.      This   is   a   problem,  1 

4.  Fore'stal    &     Feyen,               '                   '  struction  of  the  I,   C.  and  Y.  &  M.  V.   R.  R..  said,  which   the  citizens   would  have  to  wO' 

St.  Paul,  Minn. !...' 9.00       607,500      54,675.00  passed   through   Memphis   last   Wednesday   en  out  themselves,  pointing  out  the   fact  that  1 

:,.  National      Drainage  route   to   Batesville.    Miss.,   where   he  will   in-  placing  a  wagon  roadway  on  the  bridge  won 

Miiin.   ..' 5.93    1,598,400      94,785.12  snect  the  new  railroad  between  that  point  and  cost  the  railroad  $400.<"i00  additional  than  tl 

6.  Otto         Kochtitzky.  Charleston,    which    was    recently    constructed  sum   first   outlined   to  be   spent.     While  son 

7    /l^  KSihtitzk^^'Cat'""    ^■"^-•'^""      si'OOS.Ou  ,,y    j^     J     Darnell,    a    wealthy    lumberman    of  of  the  citizens  of  Arkansas  were  not  inclitii 

Garardeau,    Mo',,,,  7,45       S23.600      61.358,20  Memphis,  Jim  Lewis  and  Harry  Rodgers  do-  to   accept   President  Mudge's   words   with  tl 

8.  Otto          Kochtitzky,  ing  the  .grading  for  him.     It  is  the  intention  of  liest  good   grace   imaginable,  it  is  thnught  th 

£?y®        Girardeau,               ,,,-„,,«      en  i-i --  th''  Illinois  Central,  so  sav  those  who  are  sup-  in  time  all  these  details  can  be  worked  out 

9.  R.  H.  &  G,  A,   Mc-  posed  to  know,  to  take  over  the  new  road  and  the  entire  satisfaction   ot   those  concerned. 

Williams,    Chicago,       _                              _  operate  same  as  part  of  their  system,                          W'ith  the  election  of   Mayor  Taylor  of  Li 

10   NaUonal '''Dr'ainase^'''"''       l^o.OOO      11,250,00  j^  f]^^  death  of  Edwin  Hawley,  master  rail-  tie  Rock  as  president,  an  organization  of  ma; 

Co,,         Alexandria,  road  builder,   a   severe  blow  has  been  visited  ■  ors  of  various  towns  in  .\rkansas  was  perfec 

Minn 5.70       949,400      54, 115, .SO  upon   many  roads  in  which  he  was  interested  ed  last  week  to  urge  an  .•imendmeiit  of  tb'  - 

^^    *^Ca^e      ^i'ra'rdeau'  ^'^'^'   '^'^'^  intended   improving  on  a  large  scale  constitution    which    will    permit    of    citit- 

Mo '6,30    1,044.600      65,809.80  within   the   near    future.     Only   very   recently  1,000  and  over  to  issue  bonds   for  public  in 

12.  Otto         Kochtitzky,  a   local    railroad   contractor   had   a   conference  provements.      The    measure    will    be    drafte 

Cape        Girardeau,                               ^  ^^,;(]^  y^^    Hawlev  in  which  the  latter  outlined  and    submitted    to    the    people   at   the   gener: 

13,  Foohey  Dredging  Co,.  some    of    his    extensive    plans    for    some    new  election  m  September  under  the  initiative  an 

Fort  "Wayne,  Ind,.,  7,00        618,400      43,288,00  lines    in    Texas.      Rei'-'g    an    .nrtlyp    director    ii,  referendum  clause.     The  smaller  cities  of  A 

"■  ''FSrfV?vnt^Tn^d.'',°-7,00       863,000      60.410,00  f^e   K.   C,   M,   &  O,   R,R,  affairs.   Mr,   Haw-  kansas   have   just   awakened   to   the   fact  th. 

15,  Otto         Kochtitzky.  lev  s  career  was  w^atched  with  interest  by  sev-  good    streets    contribute    more    than    pernaj 

Cape        Girardeaii.                .....  cral    local    firms   which   were   vitally    interest-  any  factor  to  a  town's  success  and  growth  an 

16    F'orestal"&  "Feye'n,  ^'^^    1.156.600      72.865.80  g,]  ^„  ^i,^,  construction   of  the  latter  road  and  if  the  proposed  amendment  is  carried,  an  ui 

St.  Paul,  Minn 'll.so       252,200      29,003.00  't  '^  with  a  deep  regret  that  realization  of  his  precedented    amount    of    street    work   will   1 

'■ death  is  receiyed.  started   at  once.     Texarcaiia   and  Little  Roc 

'^o^^^^   ■■ 13.993,100  5979,950,49  Mike  Larkin  states  that  he  is  about  to  finish  have    heretofore   been    about    the    only   towr 

Average  per  cu.  yd..  7.00  cts  ,,J5   Union    Ave.   contract   in   Memphis.     Mike  that    could    afford    to    do    much    street    wor 

All  bids  for  the  construction  of  a  drainage  started   this  work  in   early  fall,   but  owing  to  without  issuing  bonds  and  the  new  law  is  ii 

canal  through  the  Big  Muddy   Creek  bottom,  the  extreme  bad  weather  his  operations  w-ere  tended  to  relieve  the  smaller  cities, 

in    McNairy    County,   Tennessee,    which    were  seriously    interfered    with    until    but    recently.           Tom     Bruce,    the    popular    Memphis    mul 

received    on    Feb.    3rd.   were   rejected    by   the  Mike  has  done  a  pretty  piece  of  concrete  work  dealer  and  friend  of  all  levee'  men  in  this  set 

Board  of  Directors.     This  canal  is  to  be  TVz  and   is  to  be  congratulated.  tion.  had  a  rather  serious  joke  played  on  hii 

miles  long.   23   ft.   wide  at  top,  8   ft.  wide  at  Poke    Roper    is    about    finishing   up   all    his  last  week  by  one  of  the  long  ears  he  disposf 

bottom  and  7  ft,  deep,  and  embraces  approxi-  work  which  was  carried  over   from  last  year  of   daily   to   the   contractors.     Last    fall   Tor 

mately  197,717  cu,  yds,  of  excavation.     There  ••'nd  is  whittling  his  pencil  to  be  ready  for  the  sold   a   well    known    levee   builder   a   mule   ri 

were  three  bids  on  this  work,  from  contractors  first  City  of  Memphis  street  letting  to  be  of-  Stirling  quality  and  the  aforesaid  levee  buildf 

of  Minnesota,  Missouri,  and  Illinois,  the  low-  fered  in  the  near  future.     Poke  b's  ypt  to  do  consigned  the  said  nude  to  hard  work  for 

est  bid   being  $20,200,     Bids   will  be   received  a  little  work  on   Greenwood  and  Tturs  Axes.  term  of  three  months  pulling  a  wheel  scrape 

again   in   a   few  weeks,  and  the  work  will  be  and  when  these  are  done  with,  he  wdll  have  a  up  a   ■30-ft,    embankment,     .\s   all   contractor 

paid  for  from  a  bond  issue  of  $20,000,     This  clean    slate    so    far    as    city    streets    are    con-  know,  levee  work  is  the  hardest  trial  live  stoc 

is  the  first  drainage  canal  for  McNairy  Coun-  cerned,  can   be   put   to,   and   it  was   thought  that  thi 

ty.  and   the  outcome   of  the   next  letting  will  Despite  the  cold  and  snow,  the  Roach-Mani-  particular   mule   was   beginning  to   fag  some 

be  watched  with  much  interest,     T,  B,  White-  gan  Paving  Co,  have  been  enabled  to  complete  what   at  his   daily  task,   so  Mr,  Levee-buildc 

hurst.   Chairman  of   the  board,  has  his   office  their  contract   for  the  Louisville  &   Nashville  shipped  him  to  Tom  Bruce  and  made  a  trad 

at    .Selmer.    Tenn,  road  in  this  city  in  most  remarkable  time.     J.  for  a  newer  animal.     Then  Tom  in  turn  wa 

Robert  Cheshire  was  in  Memphis  last  week  W.    Coburn    and    .\Ile   Bartpp   were   in   charge  showing   the   mule   just   taken    in    trade   to  ■ 

and    returned    to    his    Red    River   levee   work  of  the  contract  and  let  nothing  interfere  with  prospective  buyer,   who  desired   an   animal  0 

with    a   carload   of    good   laborers   secured    in  the   progress,      Supt,,  Fisher   of   the   L,   &    N  .great  power,  but  very  tame.     Of  course  Ton 

the  local  territory.     Bob  is  as  cheerful  as  al-  is    congratulating   himself   on   having   secured  thought  that  the  ex-levee  mule  would  fill  th' 

ways  and  most  enthusiastic  over  his  new  con-  such  a  quick  job  of  brick  pavin.g  in  such  bad  bill  entirely,  for  by  all  the  rules  of  the  .game 

tract  in  Miller  County,  Ark.  weather.  the   levee   work  should  have  tamed   him  am 

Sam    Bush    is    also   on    the    big    Red    River  The  Memphis  Asphalt  &  Paving  Co..  a  local  yet  not   sapped  the  reserve   power  said  to  bi 

levee  and  from  the  reports  that  emanate  from  concern   of   much   renown,   has   had    forces   in  possessed  by  these  native   Missourians.     So  : 

•j*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently, 

I 
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,  jKt  by  the  name  of  Morgan  McXcil  was 
bJ  to  climb  upon  the  back  of  old  Mister 
Jile  and  demonstrate  his  powerfulness,  yet 
V  hal  gentleness,  to  the  prospective  man  with 
ti  coin.  When  lo  I  That  mule  thought  so 
tie  and  gentle  took  it  into  his  head  that  none 
t  an  old  levee  nigger  must  mount  his  back — 
jl,  to  make  a  long  story  less  long,  Morgan 
;  N'eil  was  thrown  high  into  the  air  r.-d 
1  ded  with  broken  arms  and  legs  and  now 
'ni  Bruce  is  defending  a  $5,000  suit  for 
ciiages!  Tom  says  that  after  this  the  con- 
[:tor  that  tells  him  levee  work  tames  a 
r-le  will  have  to  produce  an  aflfidavit  to  sup- 
[t  his  statement. 

Vhen     City     Engineer     Weatherford     an- 
( meed    recently    that    he    was    prepared    to 
!  nd   Sl.000.000    for   street    improvements    i!i 
;  mphis  during  the  year  1012,  the  street  con- 
ictors    sat   up   and    took   notice.      Now    Mr. 
'■atherford    comes    out   with    a    few    of   his 
I  ns  which  are  even  more  extensive  than  was 
It  imagined  by  local  contractors.     In  a  ten- 
live  outline  of  some  of  the  big  projects  con- 
nplated.  Mr.  Weatherford  said  that  it  was 
I    intention    to    extend    McLean    Ave.    from 
mar  to  the  Parkway  a  di.'stance  of  about  a 
■  le  and  a  half  and  to  pave  same  with  the 
1  t  material   obtainable   for   that   class   of   a 
h  grade  street.     South  Fourth   Street  will 
extended  to  McLemore  .\venue.  a  distance 
over  a  mile,  and  paved  with  asphalt ;  Bel- 
ue  will  be  opened  from  the  South  Parkway 
Jackson  Avenue  and  paved  with  asphalt  or 
macadam.      Mr.    Westbcrford    has    served 
tice  on  the  N.  C.  &  S.  T.  L.  and  the  South- 
I  Railway  that  they  must  proceed  at  once 
build   a    subway   at    McLean    .Avenue    and 
is  also  the  intention   of  the   City   Engineer 
the  N".  C.  &•  St.  L.  road  to  start  the  work 
excavation    its    crossing,    at    the    Parkway 
s  spring.     If  one  spoke  of   all  the  streets 
a  smaller  nature  that  Heiskell  Weatherford 


had  on  tap  for  1912  it  would  be  too  long  for 
these  columns,  but  of  course,  all  will  be  pub- 
lished as  they  are  authorized.  On  the  whole, 
Memphis  will  be  a  busy  place  this  season  for 
contractors.  The  serious  question  that  many 
fear  will  develop  is,  Where  will  the  necessary 
labor  come  from? 

The  prospects  of  railroad  work  in  this  sec- 
tion within  the  near  future  are  coming  in 
thick  and  fast.  The  latest  project  on  top  and 
that  which  will  perhaps  be  .given  earliest  at- 
tention is  the  new  yards  which  the  X.  C.  & 
St.  L.  will  build  at  Berclaire  a  suburb  of  Mem- 
phis. A  deal  for  35  acres  of  land  in  Ber- 
claire has  just  been  clo.sed  and  which,  when 
added  to  the  other  property  owned  at  the 
same  place  by  the  N.  C.  &•  S.  L.  will  make  a 
total  of  100  acres.  Hunter  McDonald,  Chief 
Engineer,  was  in  town  recently,  and  is  rapidly 
preparing  the  necessary  gradin.g  notes.  It  is 
planned  to  spend  $100,000  on  the  new  yards; 
the  quantity  of  grading  necessary  has  not  been 
determined  as  yet.  but  local  contractors  sav 
it  will  not  be  less  than  200.000  cu.  yds.  Wheii 
the  new  yards  are  finished  the  present  ter- 
minal will  be  given  over  to  freight  sheds,  the 
work  on  which  will  begin  as  soon  as  pos- 
sible. 

The  work  of  extending  the  Jonesboro.  Lake 
Citv  &  Eastern  R.  R.  from  Wilson,  to  Hope- 
field.  .■\rk.,  a  distance  of  approxiniatelv  30 
miles  will  begin  this  spring  according  to  R.  E. 
Lee  Wilson,  president  of  the  road.  The 
amount  of  yardage  involved  in  the  extension 
will  be  very  great  and  the  completion  of  the 
new  branch  will  open  up  one  of  the  richest 
part?  of  the  State  of  .Arkpnsas.  It  will  pene- 
trade  the  heart  of  the  St.  Francis  basin  where 
so  much  draina.ge  is  now  being  jjlanned,  and 
will  skirt  the  ridges  until  coming  to  a  con- 
nection with  the  Rock  Islnnd  and  Frisco  roads 
near  Hopefield.  It  is  the  intention  of  the  man- 
agement of  the  road  to  start  a  surveying  party 


as  soon  as  conditions  will  permit.  The  J.  L. 
C.  &  E.  has  just  purchased  the  Wilson  & 
Northern  road,  which  has  23  miles  of  track 
and  considerable  rolling  stock,  thus  providing 
an  outlet  to  Dell,  .Ark.,  for  freight  moving 
from  Hopefield,  which  is  just  across  the  river 
from  Memphis. 

J.  Marshall  Weir,  .'\ssistant  Engineer  of  the 
Frisco  Road,  was  in  Memphis  not  long  ago 
on  inspection  trip  for  his  company.  WTiile 
here,  ^Ir.  Weir  looked  over  the  new  Bellc- 
vue  Yards  which  his  company  has  recently 
completed  and  pronounced  everything  in  good 
shape.  Mr.  Weir  said  he  could  not  say  what 
new  work  his  company  had  in  mind  for  the 
year   1912. 

.\derholdt  Brothers  of  Gunnison.  Miss., 
state  that  they  would  like  very  nnicb  to  secure 
some  good  .grader  work  at  once.  They  would 
consider  moving  to  any  point  within  a  radius 
of  1.000  miles  of  Memphis.  The  .\derholdt 
boys  have  a  good  outfit  and  themselves  are 
noted  for  their  hustling  qualities. 

Canada. 

It  is  believed  that  the  supplementary  esti- 
mates which  are  to  be  submitted  to  the  House 
of  Commons  in  a  few  days  will  contain  a 
large  item  for  beginning  the  construction  of 
the  new  Welland  Canal.  Surveys  have  been 
under  way  for  some  time  with  a  view  to  lo- 
cating a  new  route  and  getting  accurate  esti- 
mates as  to  the  cost,  and  it  is  likely  that 
construction  work  will  be  started  in  the 
spring.  Plans  for  the  construction  of  the  new 
canal,  which  will  be  the  largest  national  un- 
dertaking since  the  National  Transcontinental 
Railway  was  inaugurated,  are  now  nearly 
completed.  The  total  cost  will,  it  is  estimat- 
ed, be  in  the  neighborhood  of  $30,000,000.  The 
work  of  construction,  it  is  understood,  will  be 
in  charge  of  the  present  superintendent  of  the 
canal,    J.    L.    WVller   of   St.    Catharines,    Ont. 


WATER- WORKS 


California, 

4»Bids  will  be  received  from  2  p.  m.  to  3 
m.,  Feb.  21,  by  Board  of  Public  Works, 
n  Francisco,  Calif,  (readvertisement),  for 
a  structural  steel  and  iron  work  of  Class 
building  located  in  Fort  Mason  Military 
?ervation  for  pumping  station  No.  2. 
®Caldwell  &  Co.,  1913  \'an  Ness  .Ave..  San 
ancisco,  Calif.,  have  been  awarded  the  con- 
ict  by  the  Board  of  Public  Works  of  that 
y  for  the  general  construction  of  a  Class  .A 
lilding  to  be  located  in  the  Fort  Mason  niil- 
iry  reservation  for  the  Auxiliar}'  Water 
ipply  system  for  fire  protection.  The  con- 
act  price  is  $110,000.  Bids  were  opened 
.n.  24. 

Illinois. 

®The  Water  Board  of  St.  Paul,  Minn.,  has 
varded  the  contracts  for  new  water  mains 
id  special  castings  to  the  U.  S.  Cast  Iron 
:pe  &  Foundry  Co.,  of  Chicago,  111.,  for 
22.000.  The  contract  stipulates  that  the 
rge  pipes  shall  be  24.  30  and  36-ins.  and 
lipments  must  begin  Feb.  15  and  continue 
the  rate  of  at  least  150  ft.  a  day.  The 
•cretary,  John  Caulfield,  of  the  board  was 
ithorized  to  advertise  for  bids  for  laying 
id  drayage  of  the  pipes. 

Indiana. 

®A.  L.  Swanson  of  Evansville  has  been 
varded  the  contract  for  the  electric  light 
luipment  at  the  new  filter  station  in  the  city 
i  Evansville,  Ind.,  for  $2,061. 

Louisiana. 

+Bids  will  be  received  until  Feb.  17.  by  W. 
'.  Welsh,  Mayor.  Kentwood,  La.,  for  fur'nish- 
ig  and  delivering  f.  o.  b.  Kentwood,  La., 
i_y  or  all  of  the  following  articles :  50  tons 
■in.,  250  tons  6-in.  and  100  tons  8-in.  stand- 
rd  cast-iron  water  pipe,   class  "B;"  also   10 


tons  specials,  35  hydrants,  40  gate  valves,  10 
tons  pig  lead,  15  manhole  frames  and  covers, 
and  one  carload  of  best  Portland  cement. 
Geo.   F.   Conant  is   engineer. 

®The  Board  of  Mayor  and  Aldermen  of 
Vidalia,  La.,  has  let  a  contract  to  Layne  & 
Bowler  of  Houston,  Tex.,  for  the  boring  of 
a  10  in.  well.  The  company  guarantees  to 
secure  200,000  gals,  of  water  per  day.  Work 
is  just  being  started  on  the  waterworks 
plant. 

Maryland. 

•J«Bids  will  be  received  until  11a.  m.,  March 
(i,  Baltimore,  by  Board  of  Awards,  J.  H. 
Preston,  President,  for  the  construction  of  a 
solid  masonry  dam  with  spillway  elevation  of 
approximately  186  ft.  A.  M.  T.,  with  appur- 
tenances. The  work  will  include  the  follow- 
ing: cofferdam;  35,000  cu.  yds.  earth  and  rock 
excavation  for  foundation ;  4,600  cu.  yds.  of 
rock  excavation  cut  off  trench ;  38.000  cu.  yds. 
concrete  and  rubble  concrete;  21,000  lbs.  steel 
reinforcing  bars ;  70,000  lbs.  steel  bridge.  Ezra 
B.  Whitman  is  Water  Engineer.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue.  ^ 

Massachusetts. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
19,  by  Board  of  Public  Works,  Pittsfield. 
Mass.,  for  furnishing  approximately  2,700 
tons  of  cast  iron  water  pipe  and  special  cast- 
ings. A.  B.  Farnham  is  Engineer  of  the 
Board. 

Missouri. 

•J«Bids  will  be  received  until  noon,  Feb.  20. 
bv  Board  of  Public  Improvements  and  Water 
Commissioner  for  furnishing  and  delivering 
It  the  St.  Louis,  Mo.,  city  pipe  yard  about 
2.573  tons  of  6-in.  a,  12-in.  a,  r2-in.  b,  and 
36-in.  b,  cast  iron  coated  water  pipe. 

The  citizens  of  Kirksville,  Mo.,  on  Feb.  6, 
voted   against   the   issuance    of   bonds   in   the 


sum   of  $99,000    for   the   building  of   a   water 
and  light  plant. 

Missouri. 

The  citizens  of  Tarkio,  Mo.,  have  voted 
against  the  issuance  of  bonds  in  the  sum  of 
$22,000  for  the  purchase  of  the  present  water- 
works.    J.  L.  Watterson  is  City  Clerk. 

Nebraska. 

The  City  Council  of  Palmer,  Nebr.,  is  con- 
sidering the  advisability  of  installing  a  water 
works  system.  Engineer  W.  E. .  Donner  of 
Grand  Island  has  been  instructed  to  prepare 
plans  and  specifications  for  a  tower  and  tank 
system,  giving  the  approximate  cost  of  ma- 
terial, construction  and  installation  of  engine 
and  pumps  and  the  laying  of  mains. 

The  city  of  Minatare,  Nebr.,  is  having  pre- 
liminary plans  prepared  bv  Engineers  Bruce 
&  Standevin,  Bee  Bldg.,  Omaha,  Nebr.,  for  a 
waterworks  system  to  cost  $10,000.  Bonds 
will  be  voted  for  this  improvement. 

Providing  the  citizens  of  Ainsworth.  Nebr., 
vote  in  favor  of  the  issuance  of  bonds  in  the 
sum  of  $21,000  for  an  extension  to  their 
waterworks  system  on  Feb.  20,  another  elec- 
tion will  be  held  to  vote  bonds  for  the  in- 
stallation of  a  sewerage  system.  Bruce  & 
Standevin,  Bee  Bldg.,  Omaha,  Nebr..  are  En- 
gineers. 

New  York. 

•J«Bids  will  be  received  until  7 :30  p.  m., 
Feb.  27,  by  E.  B.  Talbot,  Oerk  of  the  Board 
of  Water  Commissioners,  Cornwall-on-Hud- 
son,  for  constructing  a  storage  reservoir  for 
the  village.  The  following  is  an  approximate 
estimate  of  the  different  classes  of  work  to 
be  done :  15,000  cu.  yds.  of  earth  excavation ; 
1.150  cu.  yds.  of  rubble  masonry;  125  cu.  yds. 
of  concrete;  10  acres  of  clearing  and  grub- 
bing; 10  cu.  yds.  of  clay  puddle-  84  sq.  rds. 
of  soiling  and  seeding;  2,700  sq.  yds.  of  stone 


4>  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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paving.  Furnishing  and  laying  I'iO  lin.  ft.  ol 
16-in.  cast  iron  water  nipe  weighing  110  lbs. 
to  the  lineal  foot,  with  one  Ui-in.  iron  body 
bronze  mounted  gate  valve,  also  cover  for 
gate-well  tkted  with  hasp  and  lock.  The 
work  must  be  completed  on  or  before  the 
hrst  dav  of  August,  1912.  Each  bid  must  be 
accompanied  by  a  certified  check  upon  a  na- 
tional or  state  bank,  payable  to  the  order  of 
the  Board  of  Water  Commissioners  for  an 
amount  of  $1,000.  Check  to  be  delivered  sep- 
arately to  the  Clerk  of  the  Board. 

^•Bids  will  be  received  until  11  a.  m..  Feb. 
23,  bv  Board  of  Water  Supply,  16.5  Broadway. 
New  York  City,  for  Contract  114,  Catskill 
.•\queduct,  for  furnishing  and  delivering  43 
pressure-regulating  valves,  varying  in  size 
from  12  to  24  ins.,  for  installation  in  connec- 
tion with  the  Cit>^  tunnel  and  the  City  pipe- 
lines of  Catskill  aqueduct,  in  New  York  City. 
J.  P.  Morrissey  is  Secretary  of  the  Board. 

Constiuction  Engineer  George  H.  Beebe  of 
the  Water  Bureau,  Syracuse,  N.  Y.,  is  pre- 
paring plans  for  the  extension  of  water  mains 
during  the  coming  year.  The  6-in.  main  in 
James  St.,  from  Oak  to  Dewitt  Sts.,  will  be 
replaced  with  a  20-in.  main,  and  the  8-jn. 
main  in  Gertrude  St.,  from  Lndi  to  Oak  St., 
with   a  20-in.  main 

North  Carolina. 

©Johnson,  Porter  &  Peck  of  Charlotte,  N. 
C,  have  been  awarded  the  contract  by  the 
Board  of  Water  Commissioners  of  that  city 
for  the  construction  of  the  65,000,000-gal.  res- 
ervoir that  is  to  be  erected  beyond  the  Hos- 
kin  village  as  a  part  of  the  new  w-ater  system 
of  the  city.  The  contract  price  is  $31,359. 
Other  bidders  were :  Porter  &  Boyd,  of 
Charlotte,  $(31,739;  McCov  and  Mayor  of 
Richmond.  Va..  $-5.5,400 ;  Tlie  Propst  Contract- 
ing Co.  of  Charlotte,  $.51,180;  The  Stobaugh 
Construction  Co.  of  New  York,  N.  Y..  $48,159; 
The  Edwards  Construction  Co.  of  Greensboro, 
$42,060;  Abee  Brothers  &  Hart  of  Hickory, 
N  C.  $37,934;  Lane  Brothers  of  .\ltavista, 
Va..  $68,676. 

©Johnson,  Porter  &  Peck  of  Charlotte,  N. 
C,  have  been  awarded  the  contract  by  the 
Board  of  Water  Commissioners  of  that  city 
for  the  construction  of  a  reservoir  for  $31,- 
359.  The  work  will  include  .50,000  cu.  yds. 
of  embankment,  6,600  sq.  yds.  of  concrete 
slope,  600  cu.  yds.  of  concrete  core  wall  and 
clearing  and  grubbing.  Gilbert  C.  White. 
Charlotte  is  Engineer.  Bids  were  opened 
Feb.  1. 

®The  Board  of  Water  Commissioners  of 
Charlotte.  N.  C.  has  awarded  the  contract  for 
furnishing  35  water  meters  of  the  five-eightli 
in.  disc  type,  to  the  Hersey  Manufacturing 
Co.  of  South  Boston.  Mass.,  25  meters  by  the 
Pittsburg  Meter  Co..  Pittsburg.  Pa.,  and  25 
by   the    Worthin.gton    Manufacturing    Co. 

An  election  will  be  held  in  La  Grange,  N. 
C..  on  March  4  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $30,- 
000  for  a  waterworks,  sew^erage  system,  elec- 
tric light  plant,  street  improvements,  etc.  D. 
M.  Fields  is  Town  Clerk. 
Ohio. 

The  city  of  Youngstown.  O.,  contemplates 
a  number  of  improvements  during  this  sea- 
son. Some  of  the  larger  ones  are  as  fol- 
lows: Elimination  of  Erie  grade  crossings, 
$2,16.5.000;  Milton  reservoir.  $800,000;  East 
End  bridge,  $200,000;  Oak  St.,  bridge.  $140,- 
000;  citv  hall.  $150,000;  Delaware  park  res- 
ervoir. $100,000;  park  improvements  will 
prnb.-iMy   amount  tr.   $20,000. 

Oregon. 

Plars.  specifications  and  estimates  of  cost, 
for  both  the  permanent  water  purifica'ion  and 
the  sewage  disposal  plants  for  the  citv  of 
Lima,  O..  are  being  completed  by  City  Engi- 
neer  Guy   Crayton. 

^Bids  will  be  received  until  T  :30  p.  m., 
Feb.  19.  by  A.  C.  Chandler.  ATcMinnvillc, 
Ore.,  f^r  furnishirg  m.ntcrials  and  i-^nstruct- 
irg  c?st-iron  water  mains  which  will  cTisist 
in  rfp'acirg  tbp  existing  wooden  or  I'eel  wa- 
•'■r  ninins  O''  T^i'st.  Third  a"d  Fif'h  Sf  .  from 
".\"  St.  to  "T"  St..  antl  on  "R."  -D."  "F"  nnd 


"1"  Sts.,  from  First  to  Fifth  Sts.,  and  will 
require  appro.ximately  the  following  quantity 
of  castiron  pipe ;  1,500  ft.  of  14-in.  pipe.  2,520 
ft.  of  8-in.  pipe,  7,040  ft.  of  6-in.  pipe,  to- 
gether with  necessary  standard  specials,  gates, 
hydrants,  etc.  Detail  plans,  specifications,  pro- 
posals, blanks,  etc.,  may  be  obtained  at  the 
office  of  R.  W.  Jones,  City  Engineer.  A.  M. 
Peery  is  Chairman  of  the  Water   Conunittee. 

Pennsylvania. 

•|«Bids  will  be  received  until  Feb.  28,  ac- 
cording to  reports  by  Joseph  .\rmstrong,  Di- 
rector of  Public  Works,  Pittsburg,  Pa.,  for 
the  construction  of  a  large  reservoir  in  Shaler 
Township ;  a  new  brick  pumping  station  at 
.\spinwall ;  30-in.  steel  rising  main. 

Plans  have  been  approved  by  the  State 
Board  of  Health  for  the  Borough  of  Blairs- 
ville.  Pa.  The  water  system  consists  of  six 
or  more  10-in.  wells  drilled  near  the  Cone- 
maugh  River.  Water  from  these  wells  to  be 
pumped  into  a  collecting  reservoir  of  rein- 
forced concrete  type.  A  second  reservoir  is 
also  provided  for  the  purpose  of  taking  water 
from  the  river,  and  at  a  lower  elevation  pro- 
viding for  a  gravity  flow  from  the  river.  An 
intake  well  is  also  provided  at  the  river. 
Pumps  take  the  main  supply  from  the  main 
receiving  reservoir,  but  are  connected  to  both. 
Washout  lines  to  the  river  are  also  provided. 
The  power  plant  consists  of  pumping  engines, 
boilers,  air  compressors.  The  power  house  is 
of  brick,  with  an  additional  coaling  room. 
The  force  main  leading  from  pumping  station 
is  10  ins.  in  diameter  and  connects  with  one 
of  the  town  mains,  causing  a  direct  pressure 
from  the  pumps  along  this  line  until  it  empties 
into  a  small  storage  reservoir  on  the  highest 
point  and  from  thence  givin,g  a  gravity  flow 
for  the  town.  .A.nother  2  500.000  storage  res- 
ervoir is  provided  on  the  highest  elevation 
north  of  town.  It  is  supplied  from  a  10  in. 
force  main  leading  from  the  pumpin.g  station 
having  a  length  of  about  9,000  ft.,  a  gravity 
main  from  it  connects  with  the  north  main 
of  the  town.  This  reservoir  is  of  the  embank- 
ment type  and  lined  with  reinforced  concrete 
and  is  provided  with  a  gate  house  for  valve 
controllment  and  is  also  provided  with  a  by- 
pass and  a  washout  line.  Edward  J.  O'Brien. 
Latrobe,  Pa.,  is  Engineer. 

Plans  for  a  3,000,000-gal.  filter  plant  witli 
reinforced  concrete  reservoir  and  auxiliary 
pumping  machinery  have  been  submitted  by 
Chester  S:  Fleming,  Consulting  Engniccrs. 
Pittsburg.  Pa.,  in  behalf  of  the  Borough  of 
Phocpixville.  Pa.,  to  the  State  Board  of 
Health    of    Pennsylvania    for   approval. 

South  Dakota. 

^Bids  will  l)e  received  until  5  p.  m.,  Feb. 
23,  by  City  Council.  Winner,  S.  Dak.,  for 
constructing  and  equipping  a  system  of  water 
works  in  that  city.  A.  L.  Rawson  is  City 
.\uditor. 

®The  city  of  Chamberlain.  S.  Dak.,  has 
awarded  the  contract  for  the  installation  of  a 
waterworks  system,  for  which  the  Missouri 
Valley  Engineering  Co..  Mitchell.  S.  Dak.,  is 
Engineer,  to  the  Black  Hawk  Construction 
Co.  of  Waterloo,  la.,  for  $15,945.  Other  bid- 
ders were  as  follows :  Wm.  Tnnnv.  Joliet, 
111.,  $15,890;  Des  Moines  Bridge  '  &-  Iron 
Werks.  Des  Moine<=.  Iowa.  $16,416:  Roberts 
&  Few,  Brookings,  S.  D..  $19,966:  Cook  Con- 
struction Co.,  Des  Moines.  la.,  $17.845 ;  Geo. 
Corrick.  Chamberlain,  S.  D..  S19.fi48 ;  Ed- 
mupd  T.  Svkes,  Minneanolis,  Minn..  $18.440 ; 
P.  F.  Cavanaugh,  Vermillion,  S.  D..  $18,379; 
T  G.  Robertson,  St.  Paul.  Minn.,  $21,760; 
katz  Construction   Co.,  Omaha.  Neb..  $16.9.50. 

.'\t  .-1  recent  meeting  of  the  Monday  Noon 
Club  of  Yankton,  S.  Dak.,  a  movement  was 
started  tbro"gh  which  a  petition  will  be  draft- 
ed callin.g  for  a  vote  at  the  regular  spring 
election  for  a  $60,000  bond  issue  to  increase 
the  si?e  of.  the  water  mains  and  erect  a  new 
standpipe. 

The  Citv  Council  of  Kimball.  S.  Dak.,  has 
indefinitely  postponed  action  upon  the  ques- 
tion of  extending  the  water  mains  and  enlarg- 
in.p  the  svstem.     H.  Smith  is  City  .\uditor. 

The     citizens     of     Vermillion,    S.    Dak.,    on 


Feb.  15,  will  again  vote  on  the  propositi  to 
issue  bonds  in  the  sum  of  $32,500  for  thcur- 
chase  of  the  present  waterworks  systen  \t\i\ 
improving  it.  " 

Tennessee. 

®The  Board  of  Water  Commissione;  oj 
Johnson  City,  Tenn.,  has  awarded  thepn- 
tract  for  the  laying  of  a  pipe  line  fronpig 
Blue  Springs  to  the  city,  a  distance  t  n 
miles,  to  F.  R.  Stone  &  Co.,  of  Oklalnia 
City,  Okla.,  for  $42,216.  The  contraclfor 
the  construction  of  the  4,000,000-gal.  res£|oir 
w-as  awarded  to  Oliver  &  Hill  of  Kno.vHe. 
Tenn.,  for  $10,177 ;  also  to  Flynn  &  Ct;  of 
Chattanooga,  Tenn.,  at  $1,000  for  the  inke 
.At  the  same  time  the  Board  awarded  [jn- 
tracts  for  the  furnishing  of  cast  iron  jpf. 
gate  valves,  manholes,  etc.  J.  B.  Mci'ar, 
Co.,   Atlanta,   Ga.,   is   Engineer. 

Texas. 

®The  city  of  Waco.  Tex.,  has  let  a  coiac: 
to  the  Des   Moines  Bridge  &  Iron  Worl  oi 
Des    Moines,   la.,    for   the   construction  ' 
steel    reservoir   at     Highland     Place    to  ol 
50,000  gals.     The  reservoir  will  be  placp'i 
ft.  above  the  ground  on  a  steel  trest'i 
contract  price  is  $3,500. 

®Lane  &  Bowler  of  Houston.  Tex.,  iv, 
been  awarded  the  contract  by  Charle:  d 
Gates  at  Port  .\rthur,  Tex.,  for  the  fursh 
ing  of  artesian  well  water  for  the  cit;  o 
Port  Arthur.  .Vrtesian  wells  will  be  sui  a 
Port  Neches. 

The  City  Commission  of  Fort  Worth,  'x 
has  authorized  the  city  secretary  to  adviis 
for  bids  for  the  purchase  of  the  site  olii 
Parker    County   reservoir. 

Wisconsin. 

•J»Bids  will  be  received  by  George  D.  l;h 
ards,  village  clerk,  Owen.  Wis.,  until  7;.  f 
m.,  Feb  20.  for  furnishing  f.  o.  b.  cars  C'ei 
1.300  ft.  of  6-in.  and  6,722  ft.  of  8-in.  1 
pipe.  Class  B,  4800  lbs.  of  special  casting  ! 
hydrants,  3  8-in.  and  7  6-iii.  valves,  8  \v 
boxes.  1,950  ft.  of  24-in.  and  W  ft.  of  ii 
vitrified  sewer  pipe;  also  for  furnishing m 
erecting  a  40,000-gal.  steel  tank  on  an  fft 
steel  tower.  Certified  check  5  per  ceno 
bid.  The  right  is  reserved  to  reject  an  n 
all  bids.  W.  G.  KirchofTer.  Engineer  ^ 
son.  Wis. 

®The  Board  of  Public  Works  of  Supoir 
Wis.,  has  awarded  the  contract  for  the  l;ni 
of  i,000  ft.  of  6-in.  water  main  on  East  ;c 
ond  St.,  between  Flennepin  and  Francis  It 
to  Magnus  Peterson  for  SI. 163. 
Canada. 

4»Bids  will  be  received  until  noon,  Fei  . 
by  Frank  Ness,  Secretary-Treasurer  Muc: 
p'ality  of  .\ssiniboia,  Kirkfield  Park,  PJ 
for  sinking  wells  as  follows :  1.  On  Lak«'t 
opposite  lot  17  in  D.  G.  S.  12.  St.  James,  a; 
1106.  2.  On  the  Road  .\llowance  betve 
plans  1591  and  I5S4  at  lot  10  in  the  out 
miles  of  61-64.  St.  Ch.arles.  The  best  H 
iron  casing  to  be  used. 

•J»Bids  will  be  received  until  5  p.  m..  Mc 
11,  by  W.  Griffiths.  Clerk.  Board  of  Pdi 
Works,  Bnrnaby.  B.  C.  for  the  followirii 
connection  with  the  Burnaby  water  extensn 
49..300  ft.  3-in.  pipe;  51,600  ft.  4-in. :  5.H 
6-in.;  6.100  ft.  of  8-in.;  12,600  ft.  of  1" 
pipe.  .\11  will  be  included  in  one  contc 
Plans  and  specifications  may  be  had  of  n 
gineers.  Cleveland  &  Cameron.  Winch  Bs 
Vancouver.  B.  C.  This  work  will  cost  $  ' 
000. 

•{•Bids  will  be  received  until  11  a.  n 
March  1.  by  Chairman  Board  of  Con'' 
Winnipeg.  Man.,  for  supply  and  delivei 
f.  o.  b.  Winnipeg,  of  a  quantity  of  cast  1 
water  pipe,  gate  valves  and  hydrants  for  n 
tension  of  the  Domestic  water  works  sys  i 
Specifications  may  be  had  of  the  City  "' 
gineer,  223  James  Ave.  M.  Peterson  is  : 
retarv  of  the  Board. 

^■Bids  will  be  received  until  11  a.  m..  ' 
22.  by  Board  of  Control.  M.  Peterson.  Sc_< 
fary,  Winnipeg.  Man.,  for  supply  of  threi' 
k.w.  transformers,  motor  and  accessories  " 
installation  at  Well  ^'o.  4.  Specifications  i 
be  had  of  the  Citv  Engineer,  223  James     ■ 


•j*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Alabama. 
•Bids  will  be  received  until  noon.  Feb.  1-5. 
h  Board  of  Revenue.  Jefferson  County,  Bir- 
riigham,  Ala.,  for  furnishing  the  material 
a  constructing  a  county  sanitary  sewer  near 
p.les,  Ala.  L.  H.  Salter  is  Sanitary  Engi- 
iiir. 

Arkansas. 

1  ••Bids  will  be  received  until  -3  p.  iii.,  Feb. 
I  by  Commissioners  of  .Sewer  District  Xo. 
1  Pine  Bluff,  Ark.,  at  the  office  of  W.  J. 
j-kes.  Engineer.  20.3  Citizens  Bank  Bldg.. 
lie  Bluff,  .^rk..  for  the  construction  of 
.    .-I'litnrv   ^ewer    system. 

Indiana. 

I'liii.ii  are  being  asked  by  the  Board  of  Pub- 

I   Works,    of    Terre    }Iautc.    Ind.,    for    the 

•— ction    of   21    sewers,    for   which    plans 

cifications  were  prepared   by  City  En- 

...    R.    M.   Burns.     The   estimated   cost  of 

1  work  is  $-50,000. 

Iowa. 

{•The  City  Clerk  of  Siou.x  City.  la.,  it  is 
lorted,  is  asking  for  bids  for  the  constriic- 
n  of  a  storm  wat^or  sewer  in  Jackson   St.. 

•  a  distance  of  three  blocks.     The  improve- 
nt  will  cost  between  $6,000  and  $7,000. 
?The   Hubbel   Construction   Co..   of   Davcn- 
rt.  la.,   has   been   awarded   the   contract   by 

•  Board  of  Public  Works  of  that  city  for 
r  laying  of  a  sewer  main  from  Farnam  St., 

0.\ford  Ave.,  to  a  point  260  ft.  east  at 
7-5  per  ft.,  for  8-in.  pipe  and  $0.6-5  for  6-in. 
le.    Bids  were  opened  Febr.  6. 

Maryland. 

i4»Bids  will  be  received  until  11  a.  m.  Feb. 
by  Board  of  Awards.  Baltimore.  Md..  for 
. 'ing  house  connections  across  footways  in 
nitary  District  Xo.  14.  Contract  Xo.  8-5. 
le  work  will  include  the  following  approxi- 
atc  quantities :  1.430  houses  to  be  con- 
cted,  requiring  7,200  lin.  ft.  -5-in.  heavy  cast- 
in  soil  pipe,  4,125  lin.  ft.  5-in.  terra  cotta 
pe,  7.1-50  lin.  ft.  6-in  terra  cotta  pipe.  Charles 
igland,  chairman  Sewerage  Commission. 
lom  P04  American  Bank  Bids..  Baltimore, 
d. 

Minnesota 
^•Plans  have  neen  prepared  by  City  Engi- 
•er  Lewis  W.  Clarke  of  Stillwater!^  Minn.. 
>r  the  construction  of  new  sewers  in  that 
t)-  at  an  estimated  cost  of  $-32,000.  The 
ork  will  include  two  outlet  sewers  and  one 
teral  sewer,  about  7,300  ft.  in  all;  vitrified 
pe  from  6-in.-  to  36-in.  in  diameter,  etc.  The 
)ntract  for  this  work  will  be  let  March  4. 
Plans  and  specifications  are  on  file  at  the 
ficc  of  the  suoerintendent  of  the  Anoka  In- 
ine  .•\sylum.  Anoka.  Minn.,  for  the  construe- 
on  of  a  new  sewer  to  take  the  place  of 
le  old  and  inadequate  system  now   in  use. 

Missouri. 
•J*Bids  will  be  received  until  noon.  Feb.  16, 
I-  Board  of  Public  Improvements,  C.  A.  Mo- 
;no.  Secretary,  St.  Louis,  Mo.,  for  letting 
o.  10441,  for  the  construction  of  sewers  in 
arlcm  Creek  Sewer  District  Xumber  Four, 
=  authorized  by  Ordinance  Xo.  2-5334,  em- 
racing  sewers  of  the  materials,  lengths  and 
zes.  as  follows,  to-wit;  6-55  ft.  of  24-in. 
isidc  diameter  pipe  sewer.  660  ft.  of  24-in. 
iside  diameter  pipe  sewer.  440  ft.  of  18-in. 
iside  diameter  pipe  sewer,  530  ft.  of  15-in. 
iside  diameter  pipe  sewer.  5,170  ft.  of  12-in. 
!side  diameter  pipe  sewer.  495  ft.  of  9-in. 
iside  diameter^pipe  sewer.  With  sewer  in- 
ts.  manholes  and  appurtenances.  Deposit 
■quired.  $538. 

Plans  have  been  prepared  by  the  Setiz- 
'etcrman  Engineering  Co.  of  St.  Joseph.  Mo., 
5r  a  new  public  outlet  for  the  sewxr  system 
I  Mound  City,  Mo.,  estimated  to  cost  $9,500. 
'he  work  will  include  -5,351  lin.  ft.,  of  10-in. 


mains  and  18  manholes.  .\n  election  was 
held  Feb.  10  to  vote  bonds  for  this  improve- 
ment, as  well  as  for  making  extensions  to  the 
waterworks   system. 

Nebraska. 
®L.  M.  Meeker,  1910  C  St.,  Lincoln.  Nebr., 
has  been  awarded  the  contract  for  the  fur- 
nishing of  labor  and  material  for  the  con- 
struction of  lateral  sewers  for  a  distance  of 
4.050  ft.,  for  $2,294.  The  sewers  will  be  8  ins. 
in  diameter.     Bids  were  opened  Febr.  5. 

New  Jersey. 

®John  J.  McGrath  of  Sununit.  X.  J.,  has 
been  awarded  the  contr.ict  by  the  Common 
Council  of  that  city  for  the  construction  of 
8-in.  vitrified  pipe  sewer  in  Mountain  .\\e. 
for  $2,490  The  sewer  will  be  1,300  lin.  ft. 
long,  construction  partly  through  solid  rock. 
Bids  were  opened  Feb.  6. 

Consulting  Engineer  George  W.  Fuller.  170 
Broadway,  Xew  York  City,  has  presented  the 
plans  to  the  representatives  of  North  Plain- 
field  and  the  Council  of  Plainfie'd,  X.  J.,  of 
the  temporary  survey,  together  with  the  co.st 
of  building  a  sewage  disposal  plant  on  the 
Cramer  farm. 

New  York. 

•J-Bids  w'ill  be  received  until  3  p.  m..  Feb. 
19,  by  Board  of  Contract  and  Supply,  Albany, 
X.  Y.,  for  the  construction  of  the  Osborne 
St.  sewer.  This  work  consists  in  laying  a  vit- 
rified stoneware  pipe  sewer  under  the  car- 
riageway of  Osborne  St.  from  a  ooint  about 
175  ft.  west  of  Eagle  St.  to  South  Hawk  St. 
The  construction  of  the  sev.-er  includes  the 
necessary  bends,  branches,  house  connectiods. 
manholes  and  other  appurtenances.  Isadore 
Wachsman  is  Secretary  of  the  Board. 

•|«Bids  will  be  received  until  11  a.  m.. 
March  13,  by  Board  of  Contract  and  Supplv. 
37  City  Hall,  Rochester.  X.  Y..  for  the  con- 
struction of  Contract  Xo.  4,  including  Division 
Xo.  8  and  part  of  Xo.  7.  of  the  Sewage  Dis- 
posal System.  The  work  will  consist  of  fur- 
nishing and  laying  about  9,.3O0  ft.  of  66-in. 
pipe  for  the  discharge  of  the  effluent  from  the 
disposal  work  into  deep  water  of  Lake  On- 
tario: 2,-300  ft.  will  be  laid  in  open  trench, 
the  remainder  will  be  submerged  and  laid  in 
dredged  trench  terminating  in  a  timber  crib 
located  7.000  ft.  from  shore  and  about  50  ft. 
deep.  Plans  and  specifications  are  on  file 
with  CitT,-  Engineer  E.  A.  Fisher.  F.  X.  Pifer 
is  Secretary  of  the  Board.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

The  '.ixpayers  of  Hobart.  X.  Y..  at  a  re- 
cent election  voted  to  build  a  sewerage  sys- 
tem and  sewerage  disposal  works  at  a  cost  of 
about  $2.5,000.  The  resolution  provides  for 
the  construction  of  about  four  miles  of  sew- 
ers and  the  trustees  are  authorized  to  pur- 
chase the  necessary  rights  of  wav  and  real 
estate  at  a  cost  not  to  exceed   527,000. 

North  Carolina. 

Civil  Engineer  J.  X.  .Ambler  has  completed 
plans  for  a  large  extension  of  the  sew-eragc 
system  in  East  Winston.  Wiiiston-Salem. 
X.  C.  The  system  as  outlined  embraces  12 
miles  of  sewerage.  Estimates  of  cost  and 
details  are  being  prepared  for  submission  to 
the    Board   of   Aldermen. 

Ohio. 

4«Bids  will  be  received  until  Xoon.  Feb.  21, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  the  construction  of  sewers  in  the  follow- 
ing streets,  avenues  and  thoroughfares  :  Madi- 
son .'Kve..  N.  W..  between  West  ll-5th  St.  and 
a  point  about  .300  ft.  west-  of  Berea  Road 
X.  W..  and  West  112th  St.,  between  Madison 
-Ave.,  X*.  W'..  and  a  point  about  1..345  ft.  north- 
erlv.  Davenport  .A.ve..  X.  E.,  between  East 
18th  St.  and  East  20th  St.  Each  bid  must 
be  made  in  accordance  with  the  plans  and 
specifications  which  may  be  seen  at  the  office 


of  the  City  Engineer,  Room  305  City  Hall. 
W.  H.  Kirby  is  Secretarv  of  the  Department. 

®The  Department  of  Public  Service  of  Can- 
ton, O.,  has  awarded  the  contract  for  the 
construction  of  the  Harrison  Ave.  sanitary 
sewxr  to  P.  Christiansen,  for  $2,145,  and  the 
Ceder  St.  improvement  contract  to  F.  .•\. 
Downs  Construction  Co.,  for  $16,-590. 

Chief  Engineer  M.  J.  Bahin  has  been  in- 
structed by  the  sewer  committee  of  the  City 
Council,  Springfield,  O.,  to  prepare  plans  and 
estimates  on  the  laying  of  two  storm  drains 
in  the  natural  waterways  of  Indian  Run  and 
Wheldon  ditch  for  the  relief  of  the  property 
owners  in  the  southeastern,  southern  and 
western  section  of  the  city. 

Oregon. 

The  sewer  committee  at  a  recent  meeting  of 
the  City  Council  of  Eugene.  Ore.,  presented 
plans  for  the  installation  of  a  trunk  sewer,  to 
cost  approximately  $100,000.  to  extend  across 
the  northern  end  of  the  city,  parallel  to  the 
Willamette  River.  W.  A.  Bell  is  chairman  of 
the  committee. 

H.  G.  Parsons,  chairman  of  the  sewer  com- 
mittee from  North  Albina,  Portland,  Ore., 
reports  that  the  plans  for  sew-erage  on  the 
Peninsula  have  been  nearly  completed  by  City 
Engineer  Tom  Hurlburt.  The  plans  contem- 
plate the  use  of  Columbia  Slough  as  an 
outlet. 

Pennsylvania. 

The  field  engineers  of  the  State  Health 
Department  have  approved  the  plans  of  the 
sanitary  sewerage  system  for  the  city  of 
Beaver  Falls.  Pa. 

The  Borough  Council  of  Xazareth,  Pa.,  has 
granted  permission  to  A.  R.  Williams,  of 
Xazareth  Inn,  and  Palmer  J.  Young,  of  Young 
Bros.,  of  that  town,  for  the  construction  of  a 
sewerage  system  to  cover  many  principal  thor- 
oughfares. The  pipe  will  be  10  in.  in  diar^- 
eter.  and  the  cost  of  the  svstem  is  estimated 
at  $20,000. 

Tenenssee. 

4*Bids  will  lie  received  until  7  p.  ni..  March 
1,  by  City  Commissioners.  St.  Elmo,  Tenn., 
for  furnishing  necessary  labor  and  material 
for  building  complete  sewerage  system,  in- 
cluding the  following:  14  miles  pipe  sewers, 
8  to  21  ins.:  1  sewerage  disposal  plant;  1 
hridge  across  Chattanooga  Creek;  400  lin.  ft. 
tunnel ;  let  as  a  whole  or  in  three  sections  as 
specified.  Plans  may  be  seen  at  office  of  en- 
gineers, and  copies  may  be  had  ^5n  payment 
of  $5.  Specifications  may  be  had  on  ap)pli- 
cation  to  either  H.  B.  Wilson,  Mayor,  or 
Cushman-Fairleigh  Engineering  Co.,  engi- 
neers,   724    James    Bldg,,    Chattanooga.    Tenn. 

Mayor  Crump  of  Memphis.  Tenn.,  is  agi- 
tating the  construction  in  the  near  future  of  a 
new  sj'steni-  of  crematories  for  the  consump- 
tion of  garbage. 

Washington. 

The  City  Council  of  Cashmere.  Wash.,  has 
passed  a  resolution  providing  for  the  con- 
struction of  a  sewer  system  at  an  estimated 
cost  of  $17,-500. 

City  Engineer  W.  H.  North,  of  Bellingham. 
Wash.,  has  estimated  the  cost  of  constructing 
a  trunk  sewer  on  Broadway  from  Holly  St 
to  Broadway  Park  addition  at  between  $12,- 
000  and  $12.2-50.  the  first  estimate  being  for  an 
independent  and  separate  trunk  sew-er  and  the 
latter  for  a  combination  sanitary  and  storm 
sewer. 

West  Virginia. 

Senator  George  Oliver  of  Pittsburgh,  and 
Earl  W.  Oglebav,  of  Wheeling,  have  donated 
$16,000  to  the  town  of  Bethany,  W.  Va.,  to  be 
expended  in  improvements  to  its  streets  and 
sewers.  The  gift,  however,  carries  with  it 
the  stipulation  that  the  municipality  shall  have 
bonds  issued  for  $4,000,  which  will  make 
$20,000  in  all  for  the  new  improvements. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

^Bids  will  be  received  until  noon,  ]\Iarch 
8.  by  Maj.  C.  A.  F.  Flagler,  U.  S.  Engineer. 
Mobile,  Ala.,  for  alterations  to  the  seagoing 
hydraulic  dredge  Barnard  now  at  Havana. 
Cuba. 

^Bids  will  be  received  until  3  p.  m.,  March 
T,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect. Treasury  Department,  Washington,  D. 
C,  for  the  construction  of  a  wall  on  the  prem- 
ises of  the  U  S.  Post  Office  at  Anniston, 
Ala. 

District  of  Columbia. 

^Bids  will  be  received  until  10 :30  a.  m., 
March  t),  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washington.  D.  C.  for  furnishing  lumber  un- 
der Canal  Circular  683. 

^Bids  w'ill  he  received  until  10:.30  a.  m.. 
Feb.  21,  by  M.ij.  F.  C.  Boggs.  General  Pur- 
■  chasing  Officer,  Isthmian  Canal  Commis- 
sion, Washington.  D.  C,  for  furnishing  un- 
der Canal  Circular,  chain,  pipe  fittings,  cocks. 
sheet  lead,  twist  drills,  files,  nails,  galvanized 
buckets,  clothes  hampers,  water  coolers,  truck 
handles,  water  closet  seats,  window  glass, 
hose,  gaskets,  railway  flags,  emery  cloth,  sul- 
phate of  copper,  red  lead,  burnt  sienna,  cab 
enamel,   chrome  green   and   burnt   umber. 

•I*Bids  will  be  received  until  10 :30  a.  ni., 
Feb.  23,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington.  D.  C,  for  furnishing  under 
Canal  Circular  680,  structural  steel,  material 
for  steel  cylinders,  rivets,  bolts,  nails,  pipe 
w-renches.  manila  rope,  canvas,  metallic  brown, 
black  paint,  wrapping  paper,  manila  folders, 
thumb  tacks,  paste  and  ink. 

•f«Bids  will  be  received  until  10:-30  a.  m., 
March  8,  bv  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C.  for  furnishing  under  Canal 
circi;lar  681,  for  motors,  centrifugal  pumps, 
float  switches  and  pump  motor  starters  for 
the  canal  locks  and  spillways. 

Illinois. 

•J-Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11a.  m..  Feb.  19,  for  furnishing  and  de- 
livering a  five-panel  board  to  control  the  out- 
put of  2.75  kw.,  240  volts  D.  C,  turbo  genera- 
tors, turbo  generators  operated  3-wire  system, 
balance  being  maintained  by  means  of  two 
balancer  sets  each  having  a  capacity  of  64.2 
amperes. 

•I*Bids  will  be  received  by  Chas.  F.  Seyfer- 
lich.  Fire  Marshal.  Chicago  Fire  Department, 
until  9:30  a.  m..  Feb.  20th,  for  furnishing  the 
department  with  building  cement  until  De- 
cember, 1912. 

^Bids  will  be  received  by  Chas.  F.  Seyfer- 
lich.  Fire  Marshal,  Chicago  Fire  Department, 
until  10;3n  a.  m.,  Feb.  20th,  for  furnishing 
building  materials  for  term  ending  December 
31st.  1912. 

•I«Bids  will  be  received  by  Chas.  F.  Seyfer- 
lich.  Fire  Marshal,  Chicago  Fire  Department, 
until  11  :30  a.  m.,  Feb.  21st,  for  furnishing  and 
delivering  lumber  for  term  ending  Dec.  31st, 
1912. 

Maryland. 

•J»Bids  will  be  received  until  2  p.  m.,  Feb. 
20.  bv  Commissioners  of  the  District  of  Col- 
umbia!. Washington,  D.  C,  for  furnishing  and 
delivering  f.  o.  b.  cars  Chevy  Chase.  Md., 
2.000  tons,  more  or  less,  crushed  limestone 
and   screenings. 

Mississippi. 

^Bids  will  be  received  until  noon,  March 
14.  by  Cant.  J.  A.  Woodruff,  U.  S.  Engineer. 
Vicksburg.  Miss.,  for  furnishing  about  5,000 
tons  of  riprap  stone. 

•{•Bids  will  be  received  until  noon.  March 
14,  by  Capt.  T.  A.  Woodruff,  U.  S.  Engineer, 
Vicksburg,   Miss.,    for    furnishing   about  3.000 


barrels  of  .American  Portland  cement  delivered 
at   Felsenthal,  .Ark.,   in   sacks. 

•|«Bids  will  be  received  until  noon,  March 
14,  by  Capt.  J.  A.  Woodruff,  U.  S.  Engineer, 
Vicksburg,  Aliss.,  for  furnishing  and  deliver- 
ing about  384,500  lbs.  of  structural  metal  for 
lock  dam  No.  6,  Ouachita  River,  near  Felsen- 
thal, Ark.,  and  for  erecting  lock  gates  at  that 
work.  Official  advertisement  will  be  found 
elsewhere   in  this   issue. 

Ohio. 

^Bids  will  be  received  until  noon,  Feb.  21, 
l)y  Board  of  Trustees,  Ohio  State  University, 
Carl  E.  Steeb,  Secretary,  Columbus,  O.,  for 
the  construction  and  erection  of  the  follow- 
ing equipment  of  the  Library  Building:  1. 
Appro.ximately  500  ft.  oak  book  cases.  2.  Ap- 
pro-ximately  768  sections  steel  stacks.  3.  Two 
electrically  controlled  elevators,  in  accord- 
ance with  the  plans  and  specifications  prepared 
by  Allen  &  Collens,  architects,  on  file  in  the 
office  of  the  Auditor  of  State.  Said  plans 
and  specifications  may  also  be  seen  at  the 
office  of  said  architects  in  Boston.   Mass. 

^Bids  will  be  received  until  noon.  Feb.  21, 
by  Director  of  Public  Service.  Cleveland,  O.. 
for  furnishing  weatherproof  copper  wire  and 
cable  for  the  municipal  electric  light  plant  of 
the  city.  W.  H.  Kirby  is  Secretary  of  the 
Denartment    of    Public    Service. 

^Bids  will  be  received  until  noon,  Feb.  20, 
by  Secretary  W.  H.  Kirby,  Board  of  Public 
Service,  Cleveland.  O.,  for  furnishing  50,000 
ordinary  cap  mantles,  4,000  16-in.  ■  boulevard 
glass  globes.  l.OnO  14-in.  boulevard  glass 
globes,  50,000  gallon  gasoline,  engine  or 
auto  gas.  Plans  and  specifications  may  be 
seen  and  blank  proposals  can  be  obtained  at 
the   office  of   the   Superintendent  of  Lighting. 

•I"Bids  will  be  received  until  1  p.  m..  March 
6,  by  Ohio  State  Board  of  .Agriculture  at  the 
office  of  .A.  P.  Sandles.  Secretary,  Columbus. 
O..  for  furnishing  all  material  and  perform- 
ance of  all  labor  to  build  and  erect  a  storage 
barn,  sanitary  manure  pits,  farm  barn,  pig- 
gery, tw'o  frame  cottages  and  water  mains,  at 
the  Ohio  State  Serum  Farm,  located  in  Lick- 
ing County,  thirteen  miles  east  of  Columbus. 
Plans  and  specifications  prepared  by  Dawson 
Ik  Holbrook,  architects.  No.  44  East  Broad 
St.,  Columbus,  O..  on  file  at  the  .Auditor  of 
State  offices. 

Texas. 

^Bids  will  be  received  until  Feb.  16.  by 
John  F.  Wright,  Fire  Commissioner,  Waco. 
Tex.,  for  2.400  ft.  of  rubber-lined  cotton  hose, 
with  couplings  (bid  on  multiple  woven  and 
double  jacket)  :  f.  o.  b..  cars  at  Waco,  Tex. 

•{•Bids  are  to  be  asked  by  Commissioners 
Court,  Chambers  County,  for  furnishing  the 
new  court  house  and  jail  buildings  at  .Ana- 
huac.  with  all  needed  furniture  from  bottom 
to  top.  all  departments,  including  everything 
necessary  for  up-to-date  equipment  in  furni- 
ture, lighting  plant,  plumliing  fixtures  in 
place,  an  estimate  for  the  installation  of  a 
sewer  line  from  court  house  to  connection 
with  tide  water  in  Turtle  hay.  What  is  de- 
sired is  samples  of  furniture  and  fi.xtures  to 
be  submitted  from  which  to  select  the  kind 
desired,  and  when  this  is  done  a  day  will  be 
set  when  the  court  will  receive  bids  for  the 
different  lines  of  materials  and  attachments 
in  place.  For  further  information,  address 
H.  H.  Jackson,  County  Judge.  Chambers 
County.   .Anahuac,  Texas. 

Washington. 

^Bids  will  be  received  until  noon.  March  6, 
by  Maj.  J.  B.  Cavanaugh.  U.  S.  Engineer. 
Burke  BIdg..  Seattle,  Wash.,  for-  dredging 
Olympia  Harbor,  Olympia.  Wash.  The  cost 
of  the  work  is  estimated  at  about  $50,000, 

•{•Bids  wdll  be  received  until  noon,  Feb.  20, 
by  State  Board  of  Control.  Olympia,  Wash., 
for  the  construction  of  a  2-storv  62x80  con- 
crete and  iron   power  house  to  be  erected   at 


Sedro-Woolley,  Wash.,  at  an  estimated  1st 
of  $15,000.  The  foundation  and  first  floor b 
be  of  reinforced  concrete  above  this  is  tcbe 
of  timber  and  corrugated  iron.  Saunder|& 
Lawton,  Alaska  Bldg.,  Seattle.  Wash.,  L 
Architects.  | 

West  Virginia. 

®C.  W.  Hancock  &  Sons,  Lynchburg.  „ 
have  been  awarded  a  contract  at  about  $3,. 
000  for  building  substations  at  Bluefield  I'd 
Switchback.  W.  Va..  for  the  Appalacan 
Power  Co.,  of  which  Viele,  Blackwell  &  B'k, 
New  York  City,  are  the  Consulting  Enginsfs! 

Wisconsin. 

•{•Bids  will  be  received  until  10  :.30  a.i. 
Feb.  19,  by  Department  of  PubHc  Works,  :il'.' 
waukee,  Wis.,  for  furnishing  the  city  14;iO 
ft.  of  undergrotmd  cable.  H.  E.  Brigg  i. 
Commissioner  of   Public  Works. 

4*Bids  are  now  being  received  l^i 
partment  of  Public  Works,  H.  E.  Bri.,. 
Commissioner.  Milwaukee.  Wis.,  for  fum- 
ing and  erecting  complete  in  running  or  r, 
ready  for  use,  on  foundations  to  be  furnis^d 
by  the  city  of  Milwaukee,  all  the  necessy 
machinery  and  appurtenances  thereto,  f o  a 
municipal  electric  lighting  plant  on  the  pi> 
erty  owned  by  said  city,  east  of  Davidson  t., 
between  Walker  and  Mineral  Sts.,  accorcig 
to  plans  and  specifications.  Bidders  are  ^ 
quired  to  submit  a  separate  bid  for  doing  le 
several  branches  of  the  work  herein  hew 
named.  Bonds  to  accompany  liids  requirec.n 
the  penal  sum  as  specified  below,  or  in  u 
of  the  mentioned  bonds,  the  bidder  may  ;- 
posit,  with  the  Department  of  Public  Wos, 
in  each  case,  -50  per  cent  of  the  amount  of  •€ 
bond  in  money  or  certified  bank  check.  11 
work  to  be  completed  within  90  days  fin 
the  date  of  the  award  of  contract,  failingn 
which  the  contractor  shall  pay  to  the  City.f 
Milwaukee,  as  liquidated  dama.ges,  the  foljr- 
ing  named  sums  as  specified  below  for  eh 
and  every  day's  delay  in  completing  the  i'- 
eral  branches  of  the  work,  respectivelv,  i- 
wit:  No.  1  boilers— Bond,  $4,000;  liqu'idsd 
damages  per  diem,  $67.-50.  No.  2  steam  t-- 
bines  and  generators — Bond,  $7,500;  liquidad 
damages  per  diem,  $125.  No,  3  condenser  :d 
condensing  apparatus — Bond,  $4,500;  lic- 
dated  damages  per  diem,  $75.  No.  4  boT 
feed  pumps — Bond,  $;W0;  liquidated  damas 
ner  diem.  $6.  No.  5,  feed  water  heater — Bel. 
$300;  liquidated  damages  per  diem.  $5.  Nci. 
stokers — Bond,  $1,500  ;  liquidated  dama  s 
per  diem,  $25. 

•I'Bids  will  be  received  until  10:30  a.  .. 
Feb.  19.  by  Department  of  Public  Works,  J- 
wauk«e.  Wis.,  for  furnishing  the  citv  ab  t 
34.000  lin,  ft.  of  two-duct  multiple  and  3.0 
lin.  ft.  of  single-duct  vitrified  clay  condu- ; 
also  300  standard  bends  of  such  conduits  f 
varying  degrees  of  curvature,  according  o 
specifications.  H.  E.  Briggs  is  Commissior 
of   Public  Works. 

Canada. 

•{•Bids  are  being  asked  for  the  construct  n 
of  a  building  for  the  Young  Men's  Chi- 
tian  Association,  Gait,  Ontario,  Full  parti  • 
lars  may  be  obtained  of  William  R,  Co.. 
Genera!   Secretary.  Box  889,   Gait.  Ont. 

•{•Bids  will  be  received  until  11  a.  ra„  F', 
2it,  by  Chairman.  Board  of  Control,  Winnip,. 
Man.,  for  suppiv  and  delivery  f.  o.  b..  Win- 
peg,  of  the  f  ollowin.g  crushing  plant :  Ce 
No.  3  gyratory  crusher,  without  back  gr 
driving  attachment — to  be  fitted  with  chili 
iron  head  and  concaves.  One  No,  5  stce 
elevator,  complete  w^th  buckets;  length  60 
One  No.  6  revolving  screen  (complet . 
length  16  ft,,  in  3  sections,  and  dust  jac  t 
screen.  Sections  to  be  made  of  %-in.  pb 
and  perforated  as  follows :  First  section.  - 
in,;  second  section.  1V4  in,:  third  section' 
ins.;  dust  jacket.  %  in,  M.  Peterson  is  Sec- 
>ar"  of  the  Board, 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


February  14,  1912. 
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PROPOSALS       PROPOSALS        PROPOSALS 


FURNISHING   AND    LAYING 
SEWAGE   OUTLET   PIPE. 

Rochester,  N.  T. 
■Sealed  proposals  will  be  received  at  the 
office  of  the  Secretars'  of  the  Board  of 
Contract  and  Supply,  No.  37,  City  Hall, 
■until  11  o'clock  a.  m.,  March  13,  1912,  for 
the  construction  of  Contract  No.  4.  in- 
cluding Division  No.  S  and  part  of  No.  7 
of  the  Sewage  Disposal  System. 

The  work  will  consist  of  furnishing  and 
laying  about  9,300  feet  of  66- in.  pipe  for 
the  discharge  of  the  effluent  from  the 
Disposal  Works,  into  deep  water  in  Lake 
Ontario.  About  2,300  feet  will  be  laid  in 
open  trench,  and  the  remainder  will  be 
submerged  and  laid  in  a  dredged  trench 
terminating  in  a  timber  crib  located  about 
7,000  feet  from  the  shore  and  in  about  50 
feet  of  water. 

Separate  proposals  will  be  received  for 
pipe  made  of  steel,  ingot  iron  and  cast 
iron. 

X  certified  check  for  $20,000.00  must  ac- 
company   the    proposal   as   an    earnest    of 
good   faith.     The  amount  of  the  certified 
check  deposited  by  the  successful  bidder 
will   become   the   properly   of   the   City   of 
Rochester  if  such  bidder  shall  fail  to  exe- 
:te  and  deliver  the  contract  and  execute 
..i-    required    bonds    for   the   work   within 
ten  (10)  days  after  the  contract  is  award- 
ed to  him. 
The  successful  bidder  will  be  required  to 
\ecute    to    the    city   a    surety      company 
.oiid    in    the    sum    of    $100,000.00    for    the 
faithful  performance  of  the  contract  and 
the  payment  of  all  laborers'  wages,  which 
bond  shall  be  approved  by  the  Comptroller 
of  said  city. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Board  that  he  is  rea- 
sonably familiar  with  submarine  work, 
and  is  fully  prepared  with  the  necessary 
capital,  materials  and  machinery  to  con- 
duct the  work  to  be  contracted  for  to  the 
satisfaction  of  the  City  Engineer,  and  to 
begin  it  promptly  on  award. 

All  bids  must  be  made  upon  the  bidding 
sheets  furnished  by  the  City  Engineer,  and 
be  indorsed  with  the  title  of  the  work  to 
I  which  they  relate,  the  name  of  the  bidder 
and  his  residence.  Information  relative  to 
the  work  may  be  procured  at  the  office  of 
E.  A.  Fisher,  City  Engineer,  where  plans, 
-pecifications  and  bidding  sheets  may  be 
il>tai:;ed  after  February  17th. 

The  Board  reserves  the  right  to  reject 
.ill  bids. 

F.  X.  PIPER,  Secretary. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Jan.  25.  1912.— Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Boise.  Idaho,  until  2  o'clock  p.  m.,  March 
1.  1912,  for  furnishing  a  rock  crusher,  ball 
mills,  tube  mills,  a  rotary  dryer  and  a 
mixing  and  weighing  machine  for  a  sand- 
cement  plant  on  the  Boise  Project,  Idaho. 
For  particulars  address  the  U.  S.  Recla- 
mation Service,  Boise.  Idaho,  or  Wash- 
ington, D.  C.    F.  H.  NEWELL,  Director. 


WAR  DEPARTMENT,  U.  S.  ENGR. 
OFFICE.— Montgomery,  Ala..  Jan.  24,  1912. 
Sealed  proposals  for  dredging  in  Carra- 
belle  Harbor,  Fla.,  will  be  received  at  this 
office  until  1  o'clock  p.  m.,  Feb.  23,  1912. 
Information  on  application.  G.  D.  FITCH. 
Lt.  Col.,  Engrs. 


U.  S.  ENGINEER  OFFICE,  Duluth, 
Minn..  Feb.  5,  1912.  Sealed  proposals  for 
building  nibble  mound  at  Ashland.  Wis., 
will  be  received  here  until  noon,  March  5, 
1912,  and  then  publicly  opened.  Informa- 
tion on  application.  JOHN  N.  HODGES, 
Lt.,  Engrs. 


MASONRY    DAM. 

City  of  Baltimore,  Md. 
Sealed  proposals  for  the  construction  for 
the  City  of  Baltimore  of  a  solid  masonry 
dam  with  a  spillway  elevation  of  approx- 
imately 1S6.0  feet  A.  M.  T..  with  appur- 
tenances, to  be  built  according  to  the 
plans  and  specification.s  to  be  obtained  at 
the  office  of  the  Water  Engineer,  will  b» 
received  at  the  office  of  the  City  Register. 
City  Hall,  Baltimore,  Md..  until  11  a.  m., 
Wednesday.  March  6.  191L'. 

Proposals  must  be  enclosed  in  sealed 
envelopes,  must  be  endorsed  'Proposals 
for  the  Construction  of  the  New  Loch 
Raven  Dam,  '  and  addressed  to  the  Board 
of  Awards  of  Baltimore  City. 

Plans  and  specifications,  proposal  forms, 
etc.,  may  be  obtained  on  and  after  Feb- 
ruary 12.  1912,  at  the  office  of  the  Water 
Engineer,  City  Hall,  Baltimorev  Md.,  on 
the  payment  of  ten  dollars  ($10.00).  which 
will  be  refunded  on  the  return  of  same  in 
good'  condition. 

As  an  evidence  of  good  faith  each  pro- 
posal must  be  accompanied  by  a  certified 
check  for  twenty  thousand  dollars  ($20,- 
000.00)  drawn  on  a  Clearing  House  Bank 
to  the  order  of  the  Mayor  and  City  Coun- 
cil of  Baltimore.  These  checks  will  be 
returned  to  the  unsuccessful  bidders  on 
the  awarding  of  the  contract,  and  to  the 
successful  bidder  when  the  contract  shall 
have  been  signed. 

The  successful  bidder  will  be  required 
to  give  bond  equal  in  amount  to  the  con- 
tract price,  for  the  faithful  performance 
of  the  contract. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  or  all  bids. 

The    estimated    quantities    of    the    prin- 
cipal items  for  the  dam  are  as  follows: 
Cofferdam. 

Earth  and  rock  excavation  foundation. 
35,000  cu.   yds. 

Rock  excavation  cut-off  trench,  4,600  cu. 
yds. 

Concrete  and  rubble  concrete,  38,000  cu. 
yds. 

Steel   reinforcing  bars,    21.000   lbs. 
Steel  bridge,   70,000  lbs. 
Approved  Feb.  7,  1912. 

EZRA   B.    ^TIITMAN, 

Water  Engineer. 
JAMES  H.  PRESTON, 

President  Board  of  .Vwards. 


PROPOSALS    FOR   PUMP    AND 

MOTOR. 

Sealed  bids  will  be  received  at  my  of- 
fice at  Manhattan,  Mont.,  until  7:30 
o'clock  p.  m.  on  the  19th  day  of  Febru- 
ary, 1912,  for  the  furnishing,  f.  o.  b.  Man- 
hattan. Mont.,  a  multi-stage  centrifugal 
underwriters'  fire  pump  with  a  c^ipacity 
of  750  gallons  per  minute  and  a  working 
pressure  of  100  pounds  per  square  inch, 
with  pipe  connections. 

The  pump  shall  be  direct  connected 
with  an  electric  motor,  in  accordance  with 
the  specifications  on  file  in  my  office.  AU 
bids  shall  be  accompanied  by  a  certified 
check  in  the  sum  of  one  hundred  dollars 
($100.00). 

Specifications  may  also  be  obtained  at 
the  office  of  C.  M.  Thorpe,  Engineer. 
Bozeman,  Mont. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Town  Council. 

Dated  at  Manhattan.  Mont.,  Jan.  29. 
1912. 

R.  H.  DEAN,  Town  Oerk. 


PAVING. 

All  of  the  bids  received  on  January  24th 
for  the  improvement  of  several  streets  in 
Carroll,  Iowa,  as  advertised  in  these  col- 
unms  on  December  20th  and  27th,  1912, 
have  been  rejected  and  the  City  Clerk  In- 
structed to  readvertise.  Said  new  bids 
will  be  received  until  S  o'clock  p.  m.,  Feb- 
ruary 20th,  1912.  at  which  time  they  will 
be  publicly  opened  and  read. 


EXCAVATION    AND    BRIDGING. 

Bids  will  be  received  at  Bay  City,  Tex., 
until  Feb.  15,  1912,  by  the  Commissioners 
of  Matagorda  County  Drainage  District 
No.  3  for  excavation  of  approximately 
158,000  cu.  yds.  of  earth  and  about  300  ft. 
of  bridging.  Bidders  to  furnish  bond 
buyer.  Plans  and  profile  can  be  obtained 
from  C.  A.  Marshall,  Secretary,  Blessing. 
Texas. 


U.  S.  ENGINEER  OFFICE.— Kansas 
City  Mo.  Feb.  3,  1912.  Sealed  proposals 
for  constructing  standard  revetment  on 
Missouri  River  94  miles  below  Kansas  City 
and  2  miles  below  Waverly,  Mo.,  will  be 
received  here  until  noon,  March  I,  191.;. 
and  then  publicly  opened.  Information  on 
application.  EDWARD  H.  SCHULZ,  Ma- 
jor. Engrs. 

PROPOSALS  FOR  FURNISHINC;  ME'T- 
AL  AND  ERECTING  LOCK  GATES.— U. 
S.  Engineer  Office.  Vicksburg.  Miss..  Feb. 
1  '  ril2  .Sealed  proposals  for  furnishing 
and  delivering  about  :1S4,500  pounds  of 
structural  metal  for  Lock  and  Dam  No.  b 
Ouachita  River,  near  Felsenthal,  .\rk..  and 
for  erecting  lock  gates  at  that  work  will 
be  received  at  this  office  until  12  m., 
March  14,  1912,  and  then  publicly  opened. 
Information  on  application.  J.  A.  WOOD- 
RUFF, Capt.,  Engrs.  .-4t 


U  S  ENGINEER  OFFICE— Little  Rock. 
Ark..  Jan.  31,  1912.  Sealed  proposals  for 
constructing  the  two  (2)  steel  hull.  24-inch 
pump  dredges  H.  S.  Taber  and  Robert 
McGregor  will  be  received  here  untH  li 
o'clock  noon,  April  9,  1912,  and  then  pub- 
licly opened.  Information  on  application. 
CLARKE  S.    SMITH,  Major,   Engrs. 


DEPARTMENT  OF  THE  INTERIOR- 
UNITED  STATES  RECLAMATION  SER- 
VICE.—Washington,  D.  C,  Jan.  15.  1912. 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Reclamation 
Service,  Mitchell.  Neb.,  until  2  o'clock  p. 
m.,  Feb.  2S,  1912.  for  the  construction  of 
an  earth  dam  and  auxiliary  works,  on  th'j 
North  Platte  Project,  about  nine  miles 
north  of  ilinatare,  Scottsbluff  County. 
Neb.  The  work  involves  the  handling  of 
about  840.000  cu.  yds.  of  material,  of 
which  630,000  cu.  yds.  is  earthfill,  157,000 
cu  vds.  gravelly  material,  14.000  cu.  yds 
unscreened  gravel,  11,500  cu.  yds.  screened 
gravel,  14,000  cu.  yds.  concrete,  and  12,000 
cu.  yds.  brule  clay  excavation,  besides  45 
acres  of  sod  stripping,  600  feet  of  wells 
and  casing,  3,200  lin.  ft.  of  drains,  and  the 
handling  and  placing  of  250,000  lbs.  of  re- 
inforcing steel.  For  particulars  address 
the  United  States  Reclamation  Service. 
Mitchell,  Neb.;  519  Commonwealth  Bldg., 
Denver.  Col.,  or  Washington,  D;  C.  P.  H. 
NE'WELL,  Director. 


FOR  SALE 
Modern   Gravel   Washing    Plant 

Capacity    '250    cj,    yds.    a    day.    Located    near 
Belle  Fourche.  S.  Dakota.    For  particulars  wnte 

A.  F.  Burke  &  Son»    Courtney,  Mo. 


Maclean  Daily  Reports 

cSl^D°?&T^lS?.lNGTn'd''^Ng'fNKi'g 
projects  from  their  inception  to  completion. 
Ask  us  for  Rates  and  Specimen  Reports. 

220  King  S».  We.l     -    TORONTO,  CANADA 
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The  Design  and 
Constructions  of  Dams 


Including 


Masonry,  Farth,  Rock  Fill,  Timber 
and  Steel  Structures 

also 

The  Principal  Types  of  Movable  Dams 

By 

EDWARD  WEGMANN,  C.  E. 

M.  Am.  Soc.  C.  E. 

Sixth  Edition 
Revised  and  Enlarged 


In  the  new  edition  of  thi.s  standard 
work,  just  published,  the  text  has  been 
revised  and  brought  up  to  date  by  add- 
ing descriptions  of  recent  dams  of  vari- 
ous kinds  and  two  new  chapters  ha.\-v 
been  added,  one  on  Overflow  Weirs  and 
the  other  on  Cofferdams,  tt-  cover  the 
entire  subject  from  recent  practice. 

The  First  Ed'tion  of  th'S  book  ap- 
peared in  1888  on  "The  Design  and 
construction  of  Masonrj-  Dams"  and 
gave  the  formula;  usually  adopted  for 
calculating  the  distribution  of  pressure 
m  a  masonn-  dam  and  the  equations  de- 
vised by  the  author  for  determining  the 
minimum  profile  for  such  a  structure. 

In  preparing  the  Fourth  Edition  in 
1899,  the  scope  of  the  book  was  en- 
larged so  as  to  include  dams  of  mason- 
ry, earth,  rock-fill  and  timber,  and  also 
the  principal  types  of  movable  dams. 

In  the  Fifth  Edition  published  in 
1907,  descriptions  of  steel  and  re- 
inforced sreel  dams,  Stoney  Sluice  Gates 
and  Rolling  Dams  were  added. 

In  the  present  Sixth  Edition,  the 
added  chapters  on  Overflow  Weirs  and 
Cofferdams  give  a  large  amount  of  in- 
formation on  subjects  about  which 
little  has  been  written. 

In  order  that  the  entire  subject 
may  be  covered  and  no  kind  of  dam 
omitted,  an  appendix  contains  short 
accounts  of  beaver  dams,  trembling 
dam  and  tinker  dams. 


4fo  XVI — 529  pages,  profosely 
illustrated  with  199  figures  in^the 
text  and  157  plates  including  folders 
and  half-tones.  Cloth,  $6  00  net 
(25      net). 

Eight  page  descriptive  circular 
giving  preface,  contents  and  sample 
pages  mailed  on  request. 

JOHN  WILEY  &  SONS 

43  and  45  East  1 9th  Street 
NEW  YORK  CITY 


London:  CHAPMAN  &  HALL,  Ltd. 
Montreal,  Can.:  RENOUF  PUB.  CO. 


New  McGraw=l1ill  Books 


Sewage   Sludge 


By  A. 


It 


Elsner.  Fr.  Spillner  and  Kenneth  Allen. 
272  pp.:  6x9;  illustrated;  S2.50  (10/6) 

A   modern  treatment  on  German,  English  and  American  practice  by  well  known  authorities 

consists  of  the  following  monographs: 

"Treatment  and  Utilization  of  Sludge"^By  AIe.\.  Eisner.    Translated  by  Kenneth  Allen. 
"The  Drying  of  SIudge"~By  Fr.  Spiliner.     Translated  by  Kenneth  and  Rose  Allen. 

"Operation  of  Mechanical  Sewage  Plants" — Bv  Fr.  Spillner  and   Mr.    Blunk.      Translated  by  E. 

Kuichling. 

"Sludge  Treatment   in   the  United   States" — Bv   Kenneth  Allen.    Engineer   Metropolitan   Sewage 

Commission.  New  York, 


Theory  of  Structures 

By  C.  M.  Spofford.  S.  B.,  Hayward  Prof,  of  Civil 
Engineering.  Mass.  Inst,  of  Tech, 
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The    Specialist    Constructor    of    Rein- 
forced Concrete. 

The  reinforced  concrete  specialist,  or  more 
precisely,  the  engineering  constructor  who 
•ieals  in  the  design  and  construction  oi  rein- 
forced concrete  structures,  has  gained  great 
prominence  in  America.  America  does  not 
stand  alone  in  this  regard.  In  England  there 
has  been  quite  as  pronounced  if  not  so  great 
a  growth  of  the  reinforced  concrete  specialist. 
Just  now  English  engineers  are  discussing 
the  proper  position  of  these  specialists  in  the 
engineering  field  and  this  discussion  is  so  well 
presented  in  a  paper  by  Mr.  Lucian  Serraillier 
in  Concrete  and  Constructional  Engineeriny 
that  we  reprint  the  paper  here  as  follows: 

The  reinforced  concrete  specialist,  a  prod- 
uct of  the  last  twenty  years  in  this  country, 
is  the  logical  outcome  of  conditions  which 
must  necessarily  arise  from  the  introduction 
not  of  a  new  branch  of  engineering,  but  of  a 
new  material  and  method  of  construction 
which  is  applicable  tothe  whole  range  of  engi- 
neering and  architectural  work.  And  herein 
lies  his  raison  d'etre,  for  he  has  come  not  to 
oust  the  professional  engineer  or  architect 
from  his  legitimate  work,  but  to  act  as  his 
ally.  The  architect's  sphere  is  still  the  design 
of  beautiful  and  appropriate  buildings,  and 
his  reliance  upon  the  specialist  for  the  struc- 
tural portion  of  the  work  is  but  the  continua- 
tion of  the  policy  he  has  followed  in  the  past 
of  reliance  upon  the  structual  steel  specialist 
for  the  design  and  calculation  of  the  girders, 
joists,  stanchions,  a  form  of  construction 
which  is  now  being  rapidly  superseded  by  re- 
inforced concrete.  It  is  this  intimate  associa- 
tion between  art  and  science,  between  archi- 
tect and  specialist,  which  appears  likely  in  the 
ne.\t  few  years  completely  to  revolutionize 
our  buildings,  both  in  external  appearance 
and  internal  disposition. 

Reinforced  concrete  has  possibilities,  struc- 
tural, artistic  and  economic,  which  far  exceed 
any  possessed  by  steel  construction.  We  have 
long  since  reached  the  limitations  of  the  lat- 
ter, whereas  the  economic  and  structural  ad- 
vantages of  reinforced  concrete  are  only  now 
being  borne  in  upon  us,  and  we  are  but  on  the 
threshold  of  what  may  be  accomplished  in  the 
outward  expression  by  form  and  color  of  this 
raw  material.  Here  is  the  architect's  oppor- 
tunity, and  far  from  a  conflict  of  interests 
between  him  and  the  specialist,  we  discover 
rather  a  community  of  interests  in  the  design 
and  execution  of  structures  w-hich  combine 
beauty  with  utility  and  practicability. 

It  is,  of  course,  quite  customary  to  special- 
ize in  engineering  work.  The  engineer,  after 
a  general  training  and  experience,   frequently 


confines  his  activities  as  an  expert  to  dock  or 
railway  work, to  sewerage, waterworks  or  other 
of  the  rnany  branches  in  the  whole  range  of 
engineering  practice.  This  practice  is  also 
immune  from  the  intrusion  of  the  reinforced 
concrete  specialist,  who  does  not  encroach 
upon  any  of  these  departments,  but  merely 
specializes  in  what  may  become  an  adjunct 
common  to  all  these  branches,  his  function  be- 
ing merely  to  apply  a  new  material  to  all 
classes  of  construction.  The  specialist,  for  in- 
stance, will  design  a  reservoir,  but  does  not 
profess  to  scheme  out  the  water  supply  of  a 
community,  which  is  strictly  witliin  the  prov- 
ince of  the  water  engineer,  whilst  that  of  the 
specialist  in  this  instance  is  to  apply  his 
knowledge  to  merely  part  of  the  general 
scheme.  And  so  on  with  every  class  of  engi- 
neering structures.  For  instance,  the  consult- 
ing engineer  of  a  trading  concern  has  to  deal 
with  the  water  supply,  the  lighting  and  venti- 
lation and  erection  of  macliinery,  as  well  as 
the  construction  of  buildings.  He  must  per- 
force consult  these  highly  specialized  branches 
of  engineering,  and  there  is  no  reason  why 
he  should  not  in  like  manner  employ  the  serv- 
ices of  a  reinforced  concrete  specialist  for  the 
structural  part  of  the  enterprise.  Thus  we 
again  possess  all  the  elements  of  an  alliance 
instead  of  a  conflict  of  interests  between  engi- 
neer and  reinforced  concrete  specialist,  which 
certainly  permits  the  former  to  consult  the 
latter  without  derogation  to  his  professional 
status.  The  function  of  the  engineer  may 
well  be  the  co-ordination  of  the  knowledge 
and  experience  of  these  various  specialists 
rather  than  an  attempt  to  know  in  detail  every 
branch  of  engineering,  an  attempt  which  must 
necessarily    fail. 

The  specialist,  however,  is  still  regarded  by 
man}'  as  an  intruder,  and  when  he  combines 
with  the  offer  of  his  designing  knowledge  and 
experience  the  sale  of  some  reinforcing  ma- 
terial he  is  apt  to  be  considered  in  the  light  of 
an  iron  monger.  But  these  prejudices,  arising 
chiefly  from  ignorance  of  the  true  function  of 
the  specialist,  are  rapidly  disappearing,  if  one 
may  judge  by  the  amount  of  work  which  is 
now  flowing  into  the  offices  of  the  various 
specialist  firms  established  in  this  country. 

There  can  be  no  two  opinions  as  to  the  in- 
debtedness of  the  community  to  the  specialist 
firms  who  have  been  responsible  for  the  in- 
troduction of  reinforced  concrete  into  this 
country.  Had  it  not  been  for  them  the  natural 
conservatism  of  both  engineering  and  archi- 
tectural professions  would  have  delayed  mat- 
ters for  many  years.  Experiments  are  costly, 
especially  in  civil  engineering,  where  every- 
thing is  on  a  large  scale,  and  the  very  natural 
attitude   of   the   profession,   which   has   everv- 
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thing  to  lose  in  the  way  of  reputation  and 
practice  by  the  introduction  of  an  untried 
form  of  construction,  was  one  of  caution  and 
maintenance  along  lines  of  proved  safety.  The 
question  naturally  arose,  who  is  to  be  respon- 
sible for  work  done  in  accordance  with  this 
new  method  of  construction?  The  specialist 
stepped  bravely  into  the  breach  and  backed  his 
opinions  by  deeds,  by  the  acceptance  of  finan- 
cial responsibility.  One  may  well  lay  stress 
upon  this  point,  because  the  specialist  has  in 
most  cases  been  criticised  for  confining  the 
permission  of  constructing  on  his  designs  to  a 
limited  number  of  contractors,  and  thereby 
restricting  competition.  Such  action  was  quite 
natural  at  the  outset  as  a  protection  against  a 
financial  responsibility  thrust  upon  him  which 
no  private  professional  firm  would  accept. 
This  security  was  assured  by  restriction  to  a 
few  approved  contractors  experienced  in  car- 
rying out  his  designs,  and,  how'ever  obno.xious 
such  an  approach  to  a  trust  may  be  to  the 
average  Englishman,  there  is  no  doubt  this 
wise  policy  has  prevented  disasters  which 
would  have  retarded  the  industry  for  many 
years. 

This  limitation  of  contractors  is  now  not 
only  tending  to  disappear,  but  bids  fair  to 
drift  to  the  other  extreme,  a  system  of  un- 
restricted competition,  with  which  it  is  now 
proposed  to  deal. 

The  opportuneness  of  the  advent  of  the 
specialist  and  the  services  he  is  able  to  render 
to  both  professions  will  probably  be  generally 
admitted.  The  manner  in  which  such  services 
may  best  be  utilized  to  mutual  advantage  is, 
however,  a  matter  of  some  contention. 

Briefly,  two  classes  of  reinforced  concrete 
specialist  firms  exist :  those  which  exploit  pat- 
ent systems,  and  those  which  sell  patent  bars 
or  reinforcing  material.  The  former  derive 
their  profit  by  charging  a  percentage  on  the 
value  of  a  contract  for  their  professional  serv- 
ices, the  latter  by  charging  such  a  price  for 
the  bars  they  sell  as  will  afford  a  profit  equiv- 
alent to  the  percentage  they  also  require  for 
their  professional  services.  This  article  does 
not  purpose  to  deal  with  the  relative  merits 
and  disadvantages  of  these  two  methods:  each 
has  its  camp  of  adherents,  but  that  they  both 
render  services  is  testified  by  the  increasing 
work  which  is  placed  with  them.  This  diver- 
gence is  negligible,  and  is  principally  a  mat- 
ter of  a  slight  dift'erence  in  name.  What  is 
of  importance  is  what  is  the  best  way  in  which 
to  take  advantage  of  the  services  offered  by 
either  class  of  specialist. 

The  general  practice  for  the  engineer  or 
architect  who  has  a  scheme  to  be  designed  in 
reinforced  concrete  is  to  invite  tenders  from 
all  and  sundry,  under  the  firm  impression  that 
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an  open  competition  will  produce  the  best 
economic  and  structural  results.  With  the  ob- 
ject of  obtaining  the  best  work  at  the  cheap- 
est price.,  leading  systems  are  invited,  and  each 
system  has  its  array  of  contractors ;  in  some 
cases  the  same  contractor  may  tender  on  dif- 
ferent designs  from  two  or  more  competing 
specialist  firms.  It  appears,  however,  that 
this  object  is  not  achieved,  for  in  the  first 
place  it  is  generally  difficult  to  adjudge  the 
contract  to  any  other  than  the  cheapest  tend- 
er, which  is  no  criterion  that  the  best  design, 
which  is  of  primary  importance,  has  been  ob- 
tained. Nor  is  the  successful  tender  neces- 
sarily as  economical  as  it  might  have  been, 
for  it  certainly  does  not  follow  that  the  cheap- 
est tender  accepted  could  not  have  been  cheap- 
er had  the  same  contractor  tendered  on  the 
best  design  if  the  latter  had  been  selected 
beforehand. 

The  elemeiU  of  chance  enters  too  largely 
here,  for  the  specialist  firm  which  has  sub- 
mitted the  best  design  may  have  been  unlucky 
in  the  tenders  of  their  contractors. 

Again,  the  specialists  who  are  invited  to 
submit  designs  in  competition  with  one  an- 
other are  all  doing  the  same  work,  in  which 
only  one  can  be  successful.  The  non-success- 
ful ones,  therefore,  are  losing  time  and  money. 
Specialists  must  live,  and.  since  they  thrive, 
it  stands  to  reason  that  they  must  make  good 
their  loss  in  one  direction  by  profits  in  an- 
other— that  is,  on  jobs  in  which  they  are  suc- 
cessful. 

This  remark  applies  equally  to  contractors, 
and,  in  fact,  to  all  competitive  work  which  is 
carried  to  an  extreme.  The  problem  is  to 
strike  a  happy  mean  between  indiscriminate 
and  unrestricted  competition  and  privileged 
monopoly.  The  mistake  lies  in  mixing  up  the 
question  of  design  with  the  question  of  tender. 

The  remedy  is  to  select  the  specialist  firm 
and  system  to  be  adopted  and  arrange  their 
fee  beforehand;  or,  if  competition  of  design 
is  desired,  let  it  be  limited  to  two  or  three 
specialist  firms  instead  of  allowing  a  job  to  be 
hawked  about,  which  has  a  discouragmg  efi^ect 
in  the  long  run  on  competing  firms.  Having 
selected  the  design,  the  client  should  then, 
and  only  then,  invite  tenders  from  contractors 
on  a  proper  bill  of  quantities.  It  is  a  well 
known  fact  that  there  is  very  little  difference 
between  the  well-considered  designs  of  vari- 
ous specialists  for  the  same  structure.  The 
question  of  price,  therefore,  depends  very 
largely  upon  the  contractors,  and  it  is  con- 
ceivable that  the  best  and  most  economical 
design  may  have  been  discarded  because  the 
tenders  upon  it  happen  to  be  too  high.  The 
tenders  from  one  contractor  on  several  com- 
peting designs  for  the  same  job  do  not  show 
anything  like  the  variations  in  prices  that  is 
shown  by  the  tenders  from  several  contractors 
on  the  same  design.  Hence  the  proper  pro- 
cedure is  to  select  the  design  first,  and  then 
invite  tenders  upon  it.  instead  of  jumbling  up 
the  two  essentially  different  processes  as  at 
present. 

.\n«iher  opportunity  for  improvement  lies 
in  extension  of  time  for  the  preparation  of 
plans.  As  a  rule  the  time  given  is  too  short, 
and  the  result  is  hasty  work  which  may  con- 
tain mi.stakes  which  lead  to  friction  between 
client,  speciali.st  and  contractor.  Too  little 
consideration  by  a  client  is  generally  shown 
on  this  point,  and  the  practice,  hardly  conse- 
crated by  justice  or  crowned  by  success,  of  at- 
tempting to  hold  the  specialist  responsible  for 
the  accuracy  of  the  quantities  of  concrete  and 
steel,  does  not  conduce  to  economy ;  for  the 
specialist,  if  pressed  for  time,  will  generally 
err  on  the  .generous  side  of  his  quantities 
rather  than  run  the  risk  of  having  to  make 
good  out  of  his  own  pocket  the  deficiency  due 
to  under-estimating.  Here,  again,  the  client 
pays  in  the  long  run. 

TJie  method  of  payment  to  the  specialist  also 
leaves  much  to  be  desired.  It  should  be  made 
direct  by  the  client,  and  not  through  the  in- 
termediary of  the  contractor.  The  specialist 
is  selling  his  services,  and  this  has  nothing  to 
do  with  the  financial  stability  of  the  contract- 
or, upon  whose  selection  he  generally  has 
very  little  to  say.     For  the  contractor  to  pay 


the  specialist  is  to  deprive  the  latter  of  the 
control  he  should,  on  the  contrary,  hold  over 
him.  This  consideration  brings  one  to  a  re- 
cent departure  which  has  occurred  in  the  con- 
tracting world.  Some  contracting  firms  have 
recently  joined  the  ranks  of  specialists  by  or- 
ganizing a  designing  department  in  conjunc- 
tion with  their  ordinary  business  as  contract- 
ors, such  departments  being  generally  run  by 
engineers  who  have  acquired  their  experience 
among  the  original  specialist  firms.  Such  an 
arrangement  is  not  desirable,  since  it  attempts 
to  assimilate  two  separate  elements — execution 
and  supervision.  It  is  difficult  to  conceive 
how  it  can  benefit  any  but  the  contractmg 
firms  in  question,  whilst  from  the  client's  point 
of  view  it  is  absolutely  disadvantageous.  The 
position  of  a  contractor  who  tenders  on  his 
own  design  is  anomalous.  The  prime  object 
of  a  contractor  is  to  obtain  the  contract,  and 
he  knows  that  price  tells.  The  necessity  of 
control  is,  therefore,  all  the  more  imperative 
when,  as  m  this  case,  there  is  a  temptation  to 
cut  things  fine.  For  whether  the  client  be 
professional  or  otherwise,  the  fact  that  he 
mvites  designs  from  a  specialist  implies  a 
certain  ignorance  of  the  subject  which,  in  the 
case  of  such  a  highly  specialized  subject  as 
reinforced  concrete,  is  not  derogatory  to  his 
professional  capacity,  as  has  already  been 
pointed  out,  but  which  undoubtedly  weakens 
his  control  over  the  actual  construction,  if  the 
designs  have  been  prepared  by  the  contractor. 
In  the  method  suggested,  whereby  the  spec- 
ialist is  first  selected,  the  necessary  control 
over  the  executors  of  the  work — that  is,  over 
the  contractor — is  either  shared  by  client  or 
specialist,  or  at  least  delegated  by  the  former, 
who  still  retains  the  ultimate  power,  to  the 
latter.  There  is  no  doubt  that  suitable  pro- 
vision should  be  made  for  supervision  of  a 
reinforced  concrete  contract  by  the  specialist, 
but  when  the  contractor  is  his  own  specialist 
and  supervisor  he  is  beyond  control  and  criti- 
cism, and  the  position  becomes  not  only  illog- 
ical but  extremely  dangerous. 

Considerable  expense  on  the  part  of  spec- 
ialists would  be  saved  if  clients  would  only 
limit  their  invitations  for  designs  and  tenders 
to  jobs  which  are  practically  certain  to  ma- 
ture. The  nebulous  schemes  which  are  pre- 
sented to  the  poor  specialist — schemes  which 
have  the  most  slender  chances  of  materializa- 
tion— only  go  to  swell  the  expenses  of  those 
firms,  who  must  necessarily  recoup  themselves 
for  this  loss  by  increased  profits  in  other 
directions. 

The  attitude  of  the  local  government  board 
on  the  subject  of  reinforced  concrete  is  both 
incomprehensible  and  illogical.  Every  other 
government  department  has  recognized  this 
new  form  of  construction.  Despite  the  numer- 
ous public  buildings  which  are  being  erected 
everywhere,  despite  the  proof  of  solidity, 
economy,  durability  and  reliability  which  has 
been  shown  by  reinforced  concrete  in  struc- 
tures which  have  stood  the  test  of  a  quarter 
of  a  century,  the  L.  G.  B.  generally  refuses  to 
authorize  loans  on  the  same  terms  as  ma- 
sonry or  even  timber  structures.  Reinforced 
concrete,  it  would  appear,  is  still  in  the  ex- 
perimental stage,  and  the  attitude  of  the  L.  G. 
B.  remains  early  victorian.  Time,  of  course, 
is  the  solution:  the  younger  generation  of  ad- 
visers cannot  fail  to  give  reinforced  concrete 
the  same  recognition  it  has  received  in  all 
other  quarters — commercial,  professional  and 
official.  The  long-suf¥ering  tax-payer  is  con- 
sequently called  upon  to  pay  for  the  more  ex- 
pensive forms  of  construction  in  the  case  of 
nearly  every  job  in  the  country  which  is 
brou.ght  to  an  untimely  end  by  the  loo  strin- 
gent financial  conditions  of  the  L.  G.  B. 

The  future  of  the  industry  is,  however,  full 
of  promise.  A  more  thorough  acquaintance 
on  the  part  of  the  public  with  the  conditions 
which  surround  the  business  of  the  specialist 
cannot  fail  to  improve  these  conditions,  pos- 
sibly on  the  lines  which  have  been  briefly  in- 
dicated in  this  article :  and  the  attitude  of  a 
government  department,  based  on  obsolete  tra- 
ditions, cannot  long  continue  to  hamper  the 
development  of  a  form  of  construction  which 
has  received  universal  recognition. 


The  Need  of  Uniform  State  Laws 
Govern  the   Making  and  Filing 
of  City  Plats. 

There  is  a  wide  difference,  as  between  thl 
various  states,  in  the  matter  of  regulation 
governing  the  making  and  filing  of  city,  towr 
and  village  plats.  The  Michigan  Plat  Law  hai 
served  as  a  model  for  the  past  twenty  year 
and  it  is  surprising  that  all  other  states  havj 
not  enacted  new  plat  laws  similar  to  th' 
Michigan  law.  In  another  part  of  this  issul 
we  are  publishing  some  of  the  suggestion 
issued  by  the  Auditor  General's  Departmer 
of  Michigan,  relating  to  the  Michigan  Pla 
Law.  The  suggestions  as  printed  are  not  in] 
tended  to  be  a  perfect  manual  containing  z 
that  is  embodied  in  the  law.  but  to  call  atten 
tion  to  points  in  which  plats  are  most  likel 
to  be  defective.  It  is  with  the  belief  that  man 
state  plat  laws  are  crudely  drawn  that  w 
reprint  these  suggestions  at  this  time. 

■Phe  Illinois  law,  for  example,  does  no 
define  the  duties  of  the  surveyor  as  fully  a 
does  the  Michigan  law.  In  Illinois  the  direc 
tions  are  of  the  most  general  character  am 
the  surveyor  may  well  be  in  doubt  as  to  hi 
duties  after  having  read  the  various  parts  o 
the  law  which  are  scattered  through  a  bool 
of  2,000  pages,  and  printed  under  variou 
chapter  headings.  Moreover  a  surveyor  ma: 
comply  with  all  the  requirements  of  the  Illi 
nois  law  and  still  turn  out  a  poor  piece  o 
work.  The  same  is  true  in  Ohio  and  somi 
other  states.  After  having  complied  with  th( 
law  in  his  state  the  surveyor  usually  can  im 
prove  his  plat  by  subjecting  it  to' the  test: 
which  would  be  applied  to  it  if  it  were  offeree 
for  record  in  Michigan. 

The  Michigan  law  differs  from  the  lllinoi: 
law,  not  only  because  it  is  more  specific  as  tt 
details,  but  because  it  requires  that  all  plat: 
shall  be  examined  and  approved  by  a  stati 
officer  before  they  can  be  filed  legally.  Thi; 
is  the  feature  of  the  law  which  other  state; 
would  do  well  to  adopt.  In  Illinois  a  plat  maj 
be  recorded  legally  after  it  has  been  approvec 
by  a  board  of  trustees  for  a  village.  Jusi 
how  much  that  approval  amounts  to  is  a  mat- 
ter of  chance.  If  the  board  is  friendly  to  thf 
surveyor  his  plat  usually  is  approved,  ever 
though  it  does  not  bear  all  the  essential  fea- 
tures of  a  good  plat.  Many  lawsuits  have  re- 
sulted from  this  slack  method  of  examining 
and  approving  plats.  In  cities  of  considerabk 
size  councils  usually  appoint  a  plat  examiner 
The  appointment  is  a  political  one  and  nat- 
urally the  best  man  for  the  place  is  not  always 
secured. 

.As  many  of  our  readers  doubtless  will  re- 
call, an  elder  set  of  suggestions,  similar  to 
the  ones  now  given,  were  published  and  given 
wide  circulation  some  years  ago  in  an  appen- 
di.x  to  Prof.  J.  B.  Johnson's  Theory  and  Prac- 
tice of  Surveying.  However,  the  writer  re- 
cently has  learned  that  many  surveyors  in 
states  bordering  on  Michigan  are  not  familiar 
with  the  Michigan  law.  Limitations  of  space 
will  not  permit  us  to  publish  the  law  in  full 
The  chief  points  of  difference  between  it  and 
other  state  plat  laws  are  sufficiently  well  cov 
ered  in  the  suggestions  for  its  proper  inter- 
pretation. 

As  we  have  stated  the  present  method  of  ex- 
amining plats  in  Illinois  and  some  other  states 
is  not  entirely  satisfactory  either  to  the  land 
owner  or  the  competent  surveyor.  Compe- 
tent surveyors  state  that  they  often  are  sub- 
jected to  great  annoyance,  expense  and  delay 
in  trying  to  base  a  survey  on  an  imperfect  or 
incomplete  plat.  As  long  ago  as  1886  the 
Michigan  Engineering  Society  adopted  resolu 
tions  expressing  their  views  relating  to  the 
making  and  filing  of  plats.  The  present  law 
is  largely  due  to  the  activity  of  this  society. 
Other  State  Engineering  Societies  have  an 
opportunity  to  do  a  similar  service  for  their 
home  states. 

In  its  work  of  classifying  and  valuing  the 
public  coal  lands  the  U.  S.  Geological  Survey 
during  January  acted  on  nearly  3,000,00  acres 
of  land  which  had  been  included  in  coal  land 
withdrawals.  Of  this  area  2.833,306  acres 
were  classified  as  non-coal  land  and  thus  re- 
stored to  public  entry. 
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Method   of    Constructing    Gas    Holder 

Foundations  in  Soft  Soils  With 

Some  Costs. 

I  Contributed  by  Hunley  Abbott,  Assoc.  M.  Am. 
■Soc.  C.  E.,  McArlhur  Bros.  Co.,  New  Tork. 

A  gas  holder  foundation  must  support  a 
load  distributed  over  a  large  area,  where  any 
unequal  settlement  will  cause  leakage  and 
failure  of  the  steel  tank  and  consequently  this 
part  of  the  structure  must  be  designed  with 
special  care.  The  steel  tank  has  been  found 
to  be  33  to  50  per  cent  cheaper  than  the  con- 
crete or  masonry  tank  built  in  after  an  ex- 
cavation of  30  to  40  ft.  With  the  steel  tank, 
however,  it  is  important  that  the  top  of  the 
foundation  be  above  ground  water  level,  to 
prevent  corrosion.  Before  describing  the 
foundations  of  the  gas  holder  of  the  Xew 
Haven  Gas  Light  Co.  it  will  be  of  interest  to 
refer  briefly  to  the  cost  and  character  of  sev- 
eral other  gas  tank  foundations. 

The  handbook  of  American  Gas  Engineer- 
ing Practice  by  Latta  says :  ''The  Stacy  Man- 
ufacturing Co.  cite  a  recent  instance  of  a 
holder  of  about  1,-500,000  cu.  ft.  capacity, 
erected  upon  soft  ground  at  a  cost  for  wood- 
en pihng  of  75  cts.  per  square  foot  over  the 
whole  area  of  the  same.  These  piles  were 
capped  with  2  ft.  of  concrete,  but  the  founda- 
tions failed  immediately  upon  the  filling  of 
the  holder  tank  with  water." 

Mr.  C.  -■\.  Learned  describes  in  "A  Holder 
Foundation  on  Quicksand,"  American  Gas 
Light  Journal.  Feb.  24,  1902,  the  foundation 
of' a  holder  115  ft.  in  diameter,  103  ft.  high. 
holding  700,000  cu.  ft.  of  gas,  carrying  a  total 
weight  of  9,100  tons.  The  soil  conditions 
were  as  follows :  Five  feet  of  loam  on  top,  then 
a  thin  layer  of  cemented  gravel  and  quicksand 
below  that  to  a  considerable  depth.  The  foun- 
dation site  was  excavated  down  to  the  layer 
of  gravel,  and  a  concrete  wall  5  ft.  high  was 
constructed  around  the  circumference  of  tlie 
holder.  Inside  this  circular  wall  was  placed 
compacted  gravel  and  sand  and  the  whole 
capped  with  a  12  in.  slab  of  concrete.  The 
estimated  cost  of  this  foundation  is  90  cts.  per 
ton  of  load  carried,  but  from  the  unit  costs 
given  by  Mr.  Learned  it  is  quite  probable 
that  this  foundation  would  today  cost  at  least 
$1.10  per  ton  of  load  carried.  No  piles  were 
used  in   this  construction. 

In  the  Oct.  26,  1905,  issue  of  the  Engineer- 
ing .VcTiM-  a  typical  gas  holder  is  described. 
The  tank  was  195  ft.  in  diameter  and  39  ft.  3 
ins.  high,  holding  8,712,200  gals,  of  water. 
The  total  load  of  the  foundation  was  some- 
thing under  GO.OOO  tons.  "To  construct  the 
foundation  4,100  (wooden)  piles  were  driven 
and  capped,  first  with  12x12  in.  timbers  and 
(hen  (1x12  in.  planks  laid  tight.  On  this  cap- 
ping was  laid  a  circular  brick  wall  5  ft.  6  ins. 
thick  and  8  ft.  deep,  and  having  an  outside 
diameter  of  199  ft.  The  space  within  this 
wall  was  filled  to  within  18  ins.  of  the  top  witli 
gravel,  washed  and  rolled ;  the  remaining  18 
ins.  was  filled  with  concrete  on  which  the  steel 
bottom  of  5/16  in.  plate  was  constructed."  The 
estimated  cost  of  this  foundation  is  about 
$1.50  per  sq.  ft.  and  about  80  cts.  per  ton  of 
load  carried. 

Engineering  Record  for  Dec.  23,  1911,  con- 
tains an  article  describing  the  foundation  of 
a  10,0(in,W)0  cu.  ft.  holder  in  New  York  city, 
located  on  the  bank  of  the  Harlem  River. 
This  foundation  consisted  of  a  circular  hori- 
zontal reinforced  concrete  platform  4  ft.  thick 
and  258%  ft.  in  diameter,  supported  on  the 
ground  and  on  an  annular  concrete  founda- 
tion wall  extending  down  from  5  to  45  ft.  to 
rock.  This  wall  was  5  ft.  thick  for  the  first 
15  ft.  of  its  height  and  below  that  was  in- 
creased to  10  ft.  7  ins.  From  the  data  given, 
the  cost  of  this  foundation  must  have  been 
about  SI  per  ton  of  load  carried. 

A  gas  holder  recently  built  by  the  New 
Haven  Gas  Light  Co.  of  New  Haven,  Conn., 
provides  a  storage   capacity  of  over  3,000,000 


cu.  ft.  at  7%  ozs.  pressure  and  the  guide  frame 
will  have  a  height  above  the  foundation  of 
206  ft.  The  diameter  of  the  smallest  of  the 
five  sections  of  tlie  holder  will  be  149  ft.  10 
ins.,  each  section  being  34  ft.  deep.  The  wa- 
ter tank  is  163  ft,  in  diameter  and  35  ft.  3  ins. 
deep,  with  the  bottom  plate  %  in.  excepting 
a  %-in.  outer  course,  the  side  pl.ites  and  fixed 
courses  grading  from  \V»  ins.  thickness  at  the 
bottom  to  %  in.  thickness  for  the  upper 
course.  The  tank  will  hold  practically  5,- 
000,000  gals,   of   water  and  together   with   the 


are  used  in  formation  being  driven  down  to 
the  sub-soil,  a  sufficient  distance  to  insure  the 
enlarged  foot  (which  is  bulged  out  in  the 
process  of  making  the  pedestal  pile)  being 
thoroughly  embedded  on  the  same  sub-soil. 
The  pile  columns  are  17  ins.  in  diameter,  with 
enlarged  footings  about  2%  to  3  ft.  in  diam- 
eter and  the  pile  lengths  vary  from  10  to  30  ft. 
The  piles  were  all  "cut-off"  at  a  given  ele- 
vation and  two  %  in.  square  twisted  rods  were 
run  over  the  tops  of  each  line  of  piles  in 
both  directions.     Over  these  rods  were  spread 
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height  of  this  water  and  the  weight  of  the 
rest  of  the  structure  the  aggregate  load  upon 
the  foundation  is  h.gured  at  .30,000  tons. 

Before  proceeding  to  describe  the  founda- 
tion of  this  holder,  it  will  be  of  interest  to 
point  out  the  original  plans  and  to  note  the 
great  economy  effected  by  the  use  of  the  type 
of  foundation  finally  chosen,  whose  cost  was 
about  59  cts.  per  ton  of  load  carried.  The 
first  plan  was  based  on  the  use  of  wooden 
piles.  After  excavating  down  below  water 
level,  piles  were  to  have  been  driven,  cut  otf 
and  capped  with  concrete  on  which  the  tank 
was  to  rest.  Surrounding  the  tank  was  to  be 
a  retaining  wall.  The  bottom  of  the  gas 
holder  tank  would  have  been  consider- 
ably below  ground  level,  and  thus  aside 
from  the  item  of  the  cost  of  this  type  of 
foundation  a  serious  drawback  would  lie  in 
the  fact  that  the  tank  would  be  subject  to  the 
corrosive  action  of  drainage  water.  The  type 
of  foundation  as  actually  used  consisted  of 
pedestal  concrete  piles,  formed  in  the  ground 
with  large  bases,  and  with  the  concrete  slab 
at  the  surface  of  the  ground  well  above  ground 
water   level. 

The  site  of  the  foundation  was,  years  ago,  a 
sandy  beach  over  which  a  layer  xA  mud  from 
0  to  12  ft.  in  thickness  had  been  deposited 
with  a  fill  over  the  mud  of  from  4  to  5  ft.  of 
loose  earth.  The  fill  had  been  in  place  for 
a  number  of  years.  To  the  west  of  the  site 
of  the  holder  runs  F.ast  St..  and  on  the  east 
of  the  site  runs  the  track  of  the  N.  Y.,  N.  H 
&  H.  R.  R.  The  original  surface  of  the 
ground  sloped  off  from  East  St.  to  the  rail- 
road track  with  a  drop  of  about  10  ft. 

.A  half-plan  view  of  the  foundation  is  shown 
by  Fig.  1.  The  site  w^as  first  brought  to  a 
level  grade,  the  cut  on  the  up-side  being  used 
as  a  fill  on  the  lower  side  and  the  surface 
thoroughly  compacted  by  a  steam  roller.  Over 
the  whole  area  of  the  foundation,  piles  were 
then  driven  on  5  ft.  centers  in  all  directions, 
as  shown,  966  in  all  being  formed,  each  one 
to  carry  a  load  of  1%  tons.  The  piles  were 
of  varying  length,  the  casing  and  core  which 


two  layers  of  2x12  in.  mesh,  %  in.  diameter 
Clinton  wire  cloth  run  in  opposite  directions, 
making  two  complete  sheets  of  mesh  metal 
over  the  whole  foundation  area.  These  rods 
and  the  cloth  formed  the  reinforcing  for  the 
concrete  slab  disk  12  ins.  thick  and  166  ft.  8 
ins.  in  diameter,  completely  covering  the  tops 
of  the  piles.  At  the  outer  edge  of  this  disk 
is  a  concrete  girder  18  ins.  wide  and  3  ft.  deep, 
reinforced  with  two  %  in.  square  twisted  rods. 
This  girder  stitfens  the  slab  on  its  edge  where 
the  steel  tank  superstructure  rests  and  also 
goes  in  to  the  earth  deep  enough  to  prevent 
any  lifting  action  from  frost.  .  All  concrete 
for  piles,  slab  and  girder  was  a  1:2;4 -mix- 
ture, using  .iMsen  cement.  The  general  lay- 
out of  the  piles  may  be  seen  in  Fig.  1  and  the 
details  of  the  slab  and  girder  construction 
are  shown  in  the  sketches. 

On  the  side  of  the  holder  next  to  the  rail- 
road tracks  the  elevation  of  the  foundation  is 
about  4  ft.  above  the  base  of  rail  and  there- 
fore a  concrete  retaining  wall  100  ft.  long 
was  constructed,  tangent  to  the  foundation 
disk  and  parallel  to  the  tracks.  A  section 
through  this  wall  at  the  point  of  tangency  is 
shown.  The  wall  is  4  ft,  thick  at  the  base  and 
2  ft.  at  the  top  and  8  ft.  6  ins.  high.  The 
pressure  on  this  wall  is,  under  ordinary  cir- 
cumstances, only  that  due  to  tlie  action  of  the 
earth  which  it  retains,  but,  owing  to  the  pos- 
sibility of  a  shock  from  derailment  or  other 
accidents  along  the  adjacent  railroad,  steel 
reinforcing  rods  were  placed,  as  siiown 

On  the  north  side  of  the  foundaiion  are 
two  tunnels  to  carry  the  30  in.  inlet  and  out- 
let gas  pipes.  These  tunnels  are  .37  ft.  9  ins. 
long  and  project  under  the  holder  foundation 
24  ft.  4  ins.  The  inside  cross  section  is  6x6 
ft. ;  the  bottom  and  sides  are  of  concrete  12 
ins.  thick  and  the  reinforced  concrete  founda- 
tion slab  forms  the  roof  of  the  tunnel.  This 
roof  is  further  strengthened  by  15  in.  I-beams 
at  4  ft.  intervals  along  its  length.  At  the 
outer  end  of  the  floor  of  the  tunnel  is  a  4x6 
ft.  pit  2  ft.  9  ins.  deep,  in  which  the  cut-off 
valve  sits. 
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The  top  surface  of  the  foundation  slab  on 
which  the  tank  rests  was  made  level  with  a 
variation  of  not  more  than  %  in.  over  its 
whole  area  and  an  annular  band  around  the 
outer  circumference  of  the  disc  about  10  ft. 
in  width  \vas  made  level  to  not  more  than  % 
m  variation.  The  top  of  the  disc  or  slab  was 
then  covered  with  a  mixture  of  dry  cement 
and  sand  in  equal  parts,  and  the  steel  tank 
lowered  upon  this  1%  ins.  thick  layer.  The 
cushion  of  dry  cement  insures  a  uniform  dis- 
tribution of  the  load  of  the  tank  to  the  sur- 
face of  the  slab.  In  time  the  cement  will 
harden  by  the  moisture  in  the  air  and  will 
form  a  permanent  foundation,  taking  up  any 
irregularities  in  the  tank  and  thus  insuring  an 
even  distribution  oi  the  load  over  the  whole 
foundation. 

The  cost  of  the  pile  foundations  was  about 
•;i9  cts.  per  ton  of  load  carried  and  the  cost 
of  the  reinforced  slab  about  44  cts.  per  square 
foot. 

The  MacArthur  Concrete  Pile  &  Founda- 
tion Co.  of  11  Pine  St.,  New  York  City,  were 
the  contractors  for  all  the  sub-structure  work, 
including  the  pedestal  pile  foundations  and 
the  steel  superstructure  was  designed,  fur- 
nished and  erected  by  the  Cruse-Kemper  Co. 
of  Ampler,  Pa.  Mr.  Robert  E.  Wyant  of  the 
New  Haven  Gas  Light  Co.  was  engineer  of 
the   work. 


Methods  and  (^osts  of  Construction  on 
Contract    Eleven,    New    York 
State  Barge  Canal.* 

Contributed  by  E.  J.  Becker,  Assistant  Engineer 

In  Charge,  of  Contract  Eleven.  New 

York  State  Barge  Canal. 

Lock  No.  4  is  situated  on  a  comparatively 
level  space,  the  excavation  for  the  foundation 
extending  about  28  feet  below  the  original 
surface.  The  excavation  for  the  north  wall 
was  completed  about  September  1,  1908,  but 
there  still  remained  considerable  excavation 
to  bed-rock  for  the  floor  and  south  wall  of 
the   lock. 

As  the  contractor  was  very  anxious  to  pro- 
ceed with  the  laying  of  concrete,  it  was  evi- 
dent that  the  tripper  car  used  in  Lock  No.  5 
could  not  be  used  here,  consequently  a  belt 
conveyor  trestle  about  400  feet  long  was 
built  in  two  sections,  from  the  Haines  mixer 
to  a  point  about  150  feet  from  the  breast 
wall  of  Lock  No.  4.  A  hopper,  similar  to 
those  used  on  the  Haines  mixer,  was  placed 
oil  the  end  of  the  belt  conveyor  and  a  track 
laid  from  under  this  hopper  to  the  head  wall 
of  the  lock.  A  trestle  on  which  the  track 
was  run,  was  built  over  the  foundation  for 
the  breast  wall,  at  about  the  level  of  the 
ground  and  the  bottom  dump  car  used  in  the 
construction  of  the  core  walls  of  Lock  No. 
5  was  placed  under  the  hopper  at  the  end  of 
the  trestle.  The  belts  were  then  started  and  as 
soon  as  the  car  was  filled,  the  door  in  the 
bottom  of  the  hopper  was  closed  and  the  car 
run  out  on  the  trestle  and  dumped,  the  hop- 
per holding  what  concrete  was  delivered  by 
the  belt  while  the  car  was  being  dumped. 
About  1,.500  cu.  yds.  of  concrete  were  placed 
in   this   manner. 

While  this  w-ork  was  going  on,  a  trestle 
built  of  2  in.  pipe  was  constructed  directly 
over  the  foundation  of  the  north  wall  of  the 
lock,  the  center  line  of  the  trestle  being  about 
five  feet  from  the  face  of  the  wall.  Each 
bent  was  made  of  two  2  in.  pipe  about  30 
feet  long,  spaced  4  feet  apart  and  was  braced 
with  cross  braces  of  2  in.  material,  fastened 
to  the  pipe  with  "L'"  holts,  these  br.ices  being 
removed  as  the  work  advanced.  The  bents 
were  anchored  to  the  concrete  pieis  at  the 
same  elevation  and  spaced  1.3  ft    apart. 

Wrought  iron  pipe  lent  itself  particularly 
well  to  this  trestle-construction,  inasmuch 
as  it  could  be  left  imbedded  in  the  concrete, 
and,  bv  placing  pipe  couplings  about  2  ins. 
below  the  surface,  that  portion  of  the  trestle 
extending  above  the  top  of  the  w-all,  could  be 
removed  without^  difficulty.  This  trestle  was 
then  connected  with  the  one  running  from  the 

•This  Is  the  third  .irticle  of  a  series  cover- 
ing the  entire  work  of  Contract  11.  The  first 
article  was  published  Oct.  IS,  1911,  and  the  sec- 
ond Nov.  1,   1911. 


mixer,  so  that  there  was  a. continuous  line  of 
belt  conveyor  from  the  mixer  to  the  lock. 
At  the  end  of  the  trestle,  a  tower  built  of 
8x8  in.  timbers,  was  constructed  to  carry 
the  motor  and  drive  pulleys  lor  the  belt 
floor,  down  a  chute  into  a  dump  car,  the  car 
was  placed  on  the  trestle.  The  car  was  built 
by  the  Robins  Belt  Conveyor  Co.  and  is 
similar  to  other  cars  used  in  belt  conveyor 
systems,  except  that  there  is  a  chute  on  both 
sides  of  the  car,  so  that  the  load  can  be  dis- 
charged on  either  side.  The  car  was  pro- 
pelled by  hand,  with  a  crank  on  each  side  of 
it  and  two  men  could  move  it  along  as  fast 
as  they  could  walk. 

The  chutes  on  the  car  were  just  long 
enough  to  clear  the  trestle  and  had  a  slope 
of  about  4,5°.  Chutes  made  of  sheet  iron 
were  hung  vertically  from  the  end  of  the  trip- 
per   car   chute    to   within   about   o    ft.    of    the 


on  a  10  ft.  gage  track,  that  was  spiked  t 
r2.xl2  in.  timbers  about  20  ft.  long,  the  ca 
being  propelled  by  a  capstan  that  was  operate 
by  five  men.  The  chute  from  the  small  tripj 
per  car  was  long  enough  to  discharge  com 
Crete  in  a  small  hopper  which  fed  the  belt  o 
the  big  car.  It  was  then  carried  across  th 
lock  by  the  belt  conveyor  on  this  big  car  an^ 
dumped  off  the  end  of  the  belt  into  a  woode 
chute  and  from  there  into  the  form.  Th 
small  tripper  car  and  the  large  one  wer 
in  no  w.iy  connected.  The  men  handlinj 
Ihe  small  tripper  car  kept  it  in  such  ' 
position  that  the  concrete  would  drop  jnl 
to  the  feeding  hopper  on  the  large  car,  ai 
operation  not  as  difficult  as  it  would  seeS 
in  as  much  as  the  latter  would  move  onl 
about  6  ft.  per  minute. 

This   contrivance   did   not  work   as   well   a 
that  on  the  south  wall,  owing  to  the  fact  tha 


Fig.    1 — Construction    View    of     Lock    No.  4,   New  York   State   Barge  Canal, 
Showing  Concreting   Plant. 


concrete.  By  swinging  the  chutes  and  mov- 
ing the  tripper  car  backward  and  forward, 
the  concrete  could  be  deposited  in  a  faidy 
satisfactory  manner,  provided  the  chutes  were 
not  swung  too  far,  which  would  throw  the 
stone  out  of  the  mortar.  At  first,  an  at- 
tempt was  made  to  send  wet  concrete  over 
the  belt,  but  wdien  the  concrete  left  the  belt 
the  stone  went  down  one  side  of  the  chute 
and  the  mortar  down  the  other  side,  due  to 
the  mortar  sticking  to  the  belt,  w^hile  the 
stones  were  thrown  out.  To  obviate  this  dif- 
ficulty, the  amount  of  water  placed  in  the 
concrete  at  the  mixer  was  diminished,  until 
the  concrete  would  not  stick  to  the  belt.  Of 
course,  this  concrete  could  not  be  placed  in 
the  forms  in  a  satisfactory  manner  without 
ramming,  so  a  hose  was  placed  on  the  car 
delivering  the  water  in  the  chute  in  the  form 
of  a  .spray.  A  man  was  stationed  on  the  car 
to  regulate  the  amount  of  water  needed  and 
to  see  that  it  was  uniformly  distributed  over 
the  concrete  in  the  chute.  If  the  nozzle  was 
deflected  slightly  to  one  side,  the  concrete 
on  that  side  would  be  too  wet,  on  the  other 
too  dry,  but,  with  care,  pretty  fair  results 
could  be  secured.  About  7,600  cu.  yds.  of 
concrete  were  placed  with  this  plant  during 
November  and  up  to  Dec.  10,  1908,  which 
completed  the  north  w^all  as  high  as  the  trestle 
would  reach,  when  the  plant  was  closed  down 
for  the  winter. 

In  the  spring,  a  chute  long  enough  to  reach 
over  the  edge  of  the  lock  wall  so  that  the 
concrete  could  be  dropped  over  to  build  the 
floor  was  placed  on  the  tripper  car.  With 
this  device,  that  half  'of  the  floor  next  to  the 
wall  already  built  was   completed. 

In  order  to  build  the  south  lock  wall,  a 
tower  about  10  ft.  square  and  30  ft.  high  w'as 
built  of  8x8  in.  timber  and  on  top  of  it.  a 
frame-work  about  50  ft.  long  to  carry  a  belt 
conveyor  and  motor  for  running  the  same. 
The  whole   was   mounted   on   trucks  that   run 


there  was  only  one  chute  on  the  big  car,  whili 
on  the  small  one  there  were  two.  Whenevei 
the  chute  was  swung  a  few  feet  from  thi 
vertical,  the  aggregate  was  separated  fron 
the  mortar  giving  very  unsatisfactorv  results 
However,  after  no  small  amount  of  troubl' 
with  good,  bad  and  indifferent  concrete,  thi 
south  wall  was  brought  to  about  the  sami 
elevation  as  the  north  wall.  The  belt  con 
veyor  was  removed  from  the  north  wall,  am 
a  second  pipe  trestle  high  enough  to  react 
the  top  of  the  lock  was  built  on  top  of  thi 
one  already  embedded  in.  the  concrete.  Con 
siderable  mortar  had'  dropped  upon  this  con 
Crete  from  the  belt  and  it  was  necessary  t( 
remove  it  before  new  concrete  could  be  laic 
on  the  north  wall.  The  greater  part  of  thi: 
material  was  so  hard  that  it  could  scarcelj 
be  removed  with  picks ;  moreover,  some  ol 
the  concrete  which  had  been  placed  towarc 
the  close  of  the  previous  season  had  not  beer 
properly  covered  and  had  frozen  before  i 
had  set.  It  was  found  necessary  to  remove 
the  top  of  this  concrete  to  a  deoth  of  abou; 
4  ins.  and  the  concrete  was  then  placed  ir 
the  north  wall  from  the  belt  conveyor  wit! 
the  small  tripper  car.  The  walls  being  mucl 
narrower  than  at  the  bottom,  there  was  con- 
siderably less  swinging  of  the  chutes  and  thf 
concrete  was  nlaced  to  much  better  ad 
vantage. 

While  the  north  wall  was  being  completed 
the  large  car  in  the  center  of  the  lock  was 
raised  to  a  sufficient  height  to  finish  the  con- 
crete in  the  south  wall.  Considerable  troublf 
was  experienced  in  laying  concrete  in  tht 
breast  wall  and  it  was  finished  only  after 
many  experiments  with  all  kinds  of  chutes, 
both  open  and  closed,  placed  at  all  possible 
angles. 

The  belt  conveyor  was  dismantled  after  be- 
ing in  operation  at  Lock  No.  4  about  nine 
months,  fnot  includin.g  the  winter  months, 
when   the  plant  was  idle).     During  this  time 
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about  28,830  cu.  yds.  of  concrete  had  been 
placed  in  the  lock  by  means  of  it  and  there 

I  still  remained  about  1,400  cu.  yds.  to  be  placed 
in  the  floor.  The  next  season,  a  trestle  large 
«neugh  for  teams  to  drive  on,  was  built  across 

•  the  lower  approach  to  the  lock,  which  is  at 
about  ground  level  and  a  narrow  gage  track 
laid  from  beneath  it,  througli  the  entire  length 

■  of  the  lock  floor.     Concrete  was  then  brought 

■  from  the  mi.Kcr,  in  bottom  dump  wagons  and 
'  dumped    through    an    opening    in    the    trestle 

door,  down  a  chute  into  a  dump  car,  the  car 
being  large  enough  to  hold  one  wagon  load. 
Considerable  time  and  work  were  spent  in 
cleaning  up  the  lock  floor,  owin.g  to  the  large 
amount  of  stones  and  mortar  that  had  fallen 
oflf  the  belt  while  being  carried  across  the 
lock. 

Figure  1  shows  the  north  wall  finished  and 
the  south  wall  nearing  completion,  the  Tables 
'  I  and  II  show  labor  cost  of  placing  concrete 
in  the  lock  with  the  belt  conveyor.  The  item 
"General  Expenses"  includes  salaries  of  su- 
perintendent, time  keeper  and  such  expenses 
as  are  not  directly  chargeable  to  the  other 
items. 

TABLE   I. 

Cost  per 

No.  of  cu.   yds    placed 30,350      cu.  yd. 

General   expenses    $2,041.00        $0,067 

Mixlnir  5,230.14  0.172 

Placing    6,197.88  0.204 

Carpenters    7,452.69  0.248 

Finishing    1,5S5.2S  0.052 

Erection  of  plant 1,693.31  0.05« 

Pumping   810.00  0.027 

Total    $25,010.30        $0,824 

Table  II  shows  the  cost  for  labor  of  plac- 
ing concrete  in  the  floor  of  Lock  No.  4,  the 
concrete  being  hauled  from  the  mixer  with 
teams. 

TABLE  II. 

Cost  per 

No.   of   cu.    yds.   placed 1,450      cu.  yd. 

General  expenses  $    217.00         $0,155 

Mixing  353.15  0.252 

Placing   287.49  0.919 

Carpenters  318.00  0.327 

Erection  of  plant 156.00  0.111 

Total    $1,331.64         $1,664 

The  above  tables  do  not  include  cost  of  any 
materials,  but  do  include  all  costs  of  the  erec- 
tion of  trestles  and  plant  incident  to  the  plac- 
ing of  the  concrete  in  Lock  No.  4. 


Comparative  Cost  Estimates  of  Beam 
and  Girder  and  Mushroom  Types 
of  Reinforced  Concrete  Con- 
struction. 

[Contributed.] 

ockwood,  Greene  &  Co.,  Boston  and  Chi- 
cago, architects  and  engineers  for  industrial 
plants,  recently  had  occasion  to  make  com- 
parative estimates  on  the  cost  of  reiti forced 
concrete  for  a  ten-story  warehouse  580  ft. 
long  by  109  ft.  wide  using  beam  and  girder 
construction  and  a  mushroom  system.  Unit 
prices  were  obtained  from  the  records  of  work 
done  in  the  vicinity  in  question  and  were  as 
near  correct  as  was  possible  to  obtain  for  a 
preliminary  estimate.  It  should  be  noted  that 
the  figures  below  do  not  include  plant  and 
tools  or  any  items  that  would  be  common  to 
both  systems  and  therefore  should  not  be 
taken  in  any  way  as  an  estimate  of  the  cost 
of  the  building.  The  quantities  in  the  follovi-- 
ing  tables  are  based  on  one  strip  of  floor  10 
ft.  :iins.  wide  and  the  height  of  the  structure. 
It  will  be  noted  that  the  total  cost  per  strip 
for  the  beam  and  girder  system  is  $12,61(i 
while  for  the  mushroom  design  it  is  $12,432. 
leaving  a  net  saving  in  favor  of  the  mush- 
room system  of  $184  per  strip  or  $5,520  for 
the  entire  building. 

Ill  estimating  the  cubic  yard  cost,  1  :2  :4  con- 
crete  was   made   up  as   follows; 

1%  bbls.  cement  at  $1.10  net $1.80 

H  cu.  yd.  sand .' 0.40 

1  cu.  yd.   stone 1.00 

Labor 1.00 

Sundries    0.10 

Tot:.:  ..$4.30 

It  was  estinip.ted  that  columns  would  cost 
'i'O  cts.  more  per  cubic  yard  for  labor  and  for 
1 :%  :3   concrete   $1    more   per    cubic   yard    of 


concrete.     The  accompanying  Tables  I  and  11 

give  the  comparative  estimated  costs  by  items : 

TABLE   I.— MUSHROOM    ESTIM.VTE. 

Concrete,    1:2:4    interior  cols..    97    cu.    vds. 

at  $5.00    "....$  4S."i 

Concrete,  1:1^:3  wall  cols.,  34  cu.  yds.  at 

$6.00    204 

Concrete  in  floors,  including  slab,  capitals 

and  wall  beams.  675  cu.  yds.  at  $4.30 2,902 

Forms  for  columii.s.   6,000  sq.  fl.  .at  12  cts.  720 

Forms  for  column  lieads,  40  sq.  ft.  at  $3.00  120 

Interior  wall.  20  sq.  ft.  at  $2.00 40 

Forms   for  floor,    including  slab  and   wall 

beams.  21.S50  sq.  ft.  at  S  cts 1,74S 

Steel    reinforcement     (cost    includes    fac-^ 

ing),    51    tons   at   $34.00 1,734 

Steel  lattice  columns.  58  tons  at  $52.00. : . .  3,016 

Erecting  lattice  columns.  32  tons  at  $5.00..  160 

Brickwork.   II   M.  at  SIS.OO 19S 

Windows,  2,990  sq.  ft.  at  30^  cts 897 

Royalty    T ■ 20S 

Total     $12,432 

TABLE  II.— BEAM  AND  GIKDEK  JiSTlMATES 

Concrete,  1:2:4  interior  cols..  75  cu.  vds.  at 

$5.00    ". $  375 

Concrete.   1:1^4:3   wall   cols.,   32.5  cu.   vds 

at    $6.00    "  . . .  19.-, 

Concrete  in  floor,  inc.  beams,  girders  and 

slabs.   550  cu.   vds.  at  $4.30 2  365 

Forms  for  columns.  6,300  sq.  ft.  at  12  cts.  753 
Forms  for  floors,  inc.   beams,  girders  and 

slabs,    30,600   sq.    ft.   at  9   cts 2.754 

Haunches.    80    at    $1.00 -. : 80 

Steel    reinforcing    (cost,    inc.    placing),    63 

tons    at    $37.00 ■2.33\ 

Be.thlehem   steel   cols.,    54    tons  at   $45.00..'  2,430 

Erecting,    32    tons    at    $5.00 160 

Brickwork,  20  M.   at  $1S.00 360 

Windows,   2,700   sq.    ft.   at  30  cts 810 

Total    . . . , .$12,616 

Inspection    of    Forms    and    Centering. 

Contributed  by  Jerome  Cochran,  C.  E.,  formerly 

Designing  Engineer,   Trussed  Concrete  Steel 

Co..    Detroit,    Mich. 

The  series  of  articles  on  the  inspection  of 
concrete  work,  of  which  this  is  the  third,  has 
been  planned  in  opposition  to  the  general 
assumption  on  the  part  of  writers  tnat  stand- 
ards or  methods  of  construction  Taave  been 
long  ago  estabHshed  and  have  become  common 
knowledge.  The  first  article  on  "Directions 
and  Suggestions  for  the  Inspection  of  Con- 
crete Materials"  appeared  in  tliis  journal  for 
Jan.  31,  1912,  and  the  second  article  on  "Pro- 
portioning and  Mixing  Concrete"  appeared  on 
Feb.  7,  1912.  The  following  article  relates  to 
the  fabrication,  erection  and  removal  of  forms 
and  centering,  no  attempt  being  made  to  dis- 
cuss their  design,  which  is  foreign  to  the  pur- 
pose of  this  article.  It  will  be  followed  by 
articles  on  steel  reinforcement,  transporting 
and  placing  of  concrete,  finishing  concrete  sur- 
faces and  waterproofing  concrete  work. 

LUMBER  FOR  FORMS   AXD  CENTERS. 

The  lumber  for  forms  or  centers  should  be 
of  such  quality,  size  and  finish  that  there  is 
absolute  stability  and  perfect  work  at  all  times. 
It  should  be  adapted  to  the  structure  and  to 
the  kind  of  surface  required  on  the  concrete. 
Whether  or  not  lumber  should  be  planed  will 
be  determined  by  the  kind  of  surface  desired. 
The  writer  is  of  the  opinion  that  lumber  for 
all  forms  should  be  planed  on  at  least  one 
side,  as  a  smooth  surface  greatly  facilitates 
marking,  fabricating  and  erecting. 

Kind  of  Lumber. — The  kind  of  lumber  to 
be  used  for  forms  depends  upon  the  desired 
results  and  price.  Wliite  pine,  yellow  pine, 
spruce,  Oregon  pine  and  redwood  are  suitable 
for  forms.  Yellow  pine  lumber  is  found  to 
he  excellent  for  forms ;  owing  to  the  large 
amount  of  pitch  contained,  it  absorbs  water 
slowly  and  holds  its  shape.  Norway  pine  and 
fir  lumber  is  also  suitable  for  forms  for  a 
similar  reason.  White  pine  should  be  used 
for  cornice  and  ornamental  work  and  may  be 
used  for  fine  face-work.  For  ordinary  work, 
however,  even  for  panels,  white  pine  is  gen- 
erally apt  to  be  too  expensive  .and  other  lum- 
ber should  be  substituted  for  it.  Hemlock  is 
unreliable  and  .should  be  used  only  when  abso- 
lutely necessary  and  then  only  in  the  roughest 
kind_  of  work.  Oak  is  hard  to  nail,  expensive 
and  imprints  grain  marks  on  the  concrete  even 
when  the  form  is  thoroughly  wetted. 

Quality  of  Lumber. — The  lumber  should  be 
tree  from  decay,  splits,  wind-shakes,  sawed 
true  and  out  of  wind,  and  square-edged,  full- 


sized,  free  from  large  cr  loose  knots  or  am 
other  defects  which  would  seriously  inipaii 
its  strength  or  durability.  The  lumber  mus 
not  be  so  dry  that  when  soaked  by  the  con 
Crete  it  will  swell  so  as  to  bulge  and  distor' 
the  forms,  nor  so  green  that  it  will  shrinl- 
so  as  to  leave  open  joints  that  will  show 
plainly  on  the  face  of  the  work.  A  sllgh' 
tendency  of  tliis  kind,  however,  may  bt 
checked  by  keeping  the  boards  thorou,ghh 
wet  with  water  until  the  concrete  is  placed 
Kiln  dried  lumber,  tlierefore,  is  not  suitabk 
for  form  construction  because  of  its  tendtnc> 
to  swell  when  soaked  by  the  concrete  ant 
green  lumber  is  undesirable  on  account  oi 
liability  to  check  an<i  warp.  Partly  scasonec 
lumber  is  therefore  the  best.  When  it  come> 
to  a  choice  between  green  and  dry  lumber 
green  lumber  is  preferable  because  it  is  les- 
affected  by  the  water  in  the  concrete.  Nc 
warping  or  splintered  lumber  should  be  used 
.'\11  lumber  should  be  subject  to  the  approva' 
of  the  engineer  in  charge  of  the  work. 

Tltickness  of  Lumber. — The  size  of  the  lum- 
ber should  be  such  that  it  will  not  deflect 
bulge  or  warp  under  the  loads  imposed  upon 
it.  Lumber  should  be  straight  and  true  and  of 
even  thickness.  Wide  boards  should  not  be 
used  for  sheathing  for  the  reason  that  they 
curl  and  split  badly.  .Amply  thick  and  heavy 
material  should  be  used  for  forms,  especially 
if  they  are  to  be  used  a  number  of  tfmes. 
Thinner  material  is  easily  broken,  thus  re- 
quiring more  labor  for  repairs  than  would 
pay  for  the  e.xtra  thickness.  Thick  planks 
will  hold  their  shape  better  and  last  longer 
Exposed  Surface^  or  Facework. — The  form 
'  boards  used  on  all  exposed  surfaces  should 
be  of  dressed  lumber  and  closely  fitted  in 
order  to  secure  the  best  results  in  appearance 
and  surface  of  the  finish  work.  The  lumber 
for  face  work  should  be  surfaced  on  one  side 
and  two  edges  and  dressed  on  the  face  side 
to  even  thickness,  and  may  be  tongue-and- 
grooved  flooring  or  similar  lagging.  Tongued- 
and-grooved  boards,  however,  are  more  expen- 
sive than  boards  surfaced  on  one  side,  and 
on  the  edges,  which  will  generally  answer  for 
most  work.  A  principal  objection  to  the  use 
of  tongue-and-grooved  lagging  is  that  there 
is  no  opportunity  for  it  to  expand  and  again 
the  planks  are  particularly  hard  to  place  a 
second  time. 

i'ndressed  Lumber. — For  backing  and  other 
rough  work  undressed  lumber  may  be  used. 
Undressed  lumber  should  be  used  where  the 
concrete  is  to  be  plastered.  In  other  words, 
forms  for  non-exposed  surface;  may  be  rough 
lumber  but  should  be  water-tight. 

Use  of  Old  Form  Lumber. — ^Form  lumber 
which  has  been  previously  used  should  be 
cleaned  before  the  lumber  is  again  built  into 
forms,  and,  if  necessary,  the  sides  and  ends 
should  be  freshly  jointed  so  as  to  rriake  a 
perfectly  smooth  finish  to  the  concrete. 

F.ABRIC.\TI0N       .\ND      ERECTIOx'     OF      FORMS      .AND 
CENTERS. 

The  contractor  should  be  required  to  furnish 
all  plank,  timber,  braces  and  tie  rods,  or  other 
materia!  required  in  construction  of  forms 
for  concrete  work,  for  which  no  allowance 
should  be  made,  nor  for  any  scaffolding,  nor 
centering  on  arches,  nor  other  timber  used  in 
concrete  construction,  except  such  as  is  neces- 
sarily left  in  the  nvork,  the  cost  of  all  such 
material  being  included  in  the  contract  price 
per  cubic  yard  oKcompleted-  work  or  on  a 
lump  sum   basis. 

Type  of  Forms. — The  contractor  should  be 
allowed  to  use  such  type  of  forms  as  he  may 
desire,  if  in  the  opinion  of  the  engineer  the 
proper  results  will  be  obtained.  If,  however, 
it  is  apparent  to  the  engineer  that  the  forms 
are  not  properly  constructed  so  as  to  give 
the  desired  results,  the  contractor  should  tje 
required  to  make  such  changes  as  the  engineer 
may  deem  necessary  to  give  satisfactory 
results. 

Steel  Forms. — Metal  forms  may  be  used  to 
advantage  for  the  erection  of  small  buildings, 
sewers,  conduits,  etc.  Steel  forms  should  be 
of  acceptable  design.  They  should  be  so  rigid 
as  to  permit  making  the  faces  practically  true 
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planes   in   confurinUy    uith   the   plan.s,    with    a 
variation  of  not  more  than  %  in. 

Economy  in  Form  Construction. — Forms 
should  be  constructed  with  a  view  to  economy 
in  taking  down  rather  than  cheapness  in  erect- 
ing or  in  iirst  cost.  Greater  economy  will 
result  in  using  forms  over  and  over  again, 
than  in  using  poor  lumber  which  rips  to  pieces 
when  taken  down,  and  unless  they  can  be 
used  many  times,  they  are  apt  to  be  the  largest 
single  item  of  expense  on  a  concrete  building. 
With  a  little  ingenuity  and  forethought  this 
work  can  be  most  always  arranged  so  that 
repeated  use  is  made  of  each  piece  of  lumber. 
Even  for  rough  forms,  plank  planed  one  side 
may  be  economical  to  cheapen  ITie  cost  of 
cleaning. 

IForknianship. — Forms  should  be  con- 
structed by  experienced  and  capable  workmen 
uiily,  and  must  be  of  first-class  workmanship 
throughout.  All  forms  should  be  made,  put 
up  and  removed  in  a  manner  satisfactory  to 
the  engineer. 

Loads  on  Forms. — All  forms  should  have 
ample  strength  to  support  properly  the  loads 
they  are  called  upon  to  carry.  Loads  on  forms 
should  be  restricted  to  those  for  which  the 
forms  are  designed.  These  loads  generally 
comprise  the  weight  of  the  concrete  and  such 
necessary  construction  loads  as  tTTe  weight 
of  workmen,  runways,  wheelbarrows,  etc. 
.Storage  of  construction  materials  for  future 
use  on  the  forms  should  not  he  permitted 
under    any   circumstances. 

Fabrication  of  Forms. — All  measurements 
must  be  accurate,  the  lines  true  and  square, 
the  joints  close,  and  the  finish  done  in  a  neat 
and  workmanlike  manner.  A  maximum  varia- 
tion of  Vi  in.  only  should  be  permitted  from 
the  sizes  shown  on  the  drawings.  Forms 
should  be  finished  to  the  exact  height  on  top. 
Particular  attention  should  be  given  to  the 
piecing  out  of  beam  boxes,  the  alteration  of 
column  forms,  etc.  All  forms  should  be  ar- 
ranged so  as  to  be  taken  down  in  proper  order 
without  injuring  the  concrete.  Cutting  of 
the  lumber  should  be  avoided  as  much  as 
possible. 

Use  of  Sheet  Metal. — Forms  should  present 
to  the  concrete  on  the  surface  afterwards  ex- 
posed to  sight  a  perfectly  smooth  surface,  to 
be  obtained  by  covering  such  portions  of  the 
forms  with  sheet  metal,  or  by  carefully  plan- 
ing the  wood.  Forms  lined  with  sheet  metal 
will  show  a  wavy  appearance  unless  heavy 
material  is  used.  Sheet  metal  of  No.  20  gage 
(.03.5  in.  thick,  1.42  lbs.  per  square  foot)  has 
been  used  for  this  purpose,  but  where  the 
same  lining  is  used  several  times,  a  heavier 
sheet  metal  is  preferable.  A  great  many  engi- 
neers object  to  covering  wooden  forms  with 
metal  as  the  metal  is  liable  to  break  and  tear 
when  removing,  and  if  the  form  is  strained  in 
the  handling  the  metal  covering  makes  it 
harder  to  put  back  in  shape,  i^nother  objection 
to  lining  forms  with  sheet  metal  is  that  nail 
heads  will  show.  The  nails  should  be  placed 
only  around  the  edges  of  the  slieet  metal, 
which,  if  cut  to  a  predetermined  size,  may 
have  the  edges  covered  by  bevel  pieces  to 
give  the  finished  surface  the  semblance  of 
cut  stone.  The  joining  of  one  sheet  of  lining 
lo  another  may  present  greater,  difficulties 
than  the  joining  of  planks,  but  joints  will 
occur  less  frequently.  If  metal  is  necessary 
to  permit  easy  removal  or  to  give  the  concrete 
surface  a  smooth  finish,  a  complete  metal 
form   may  lie   used. 

Water-tight  Joints. — .iMl  joints  in  forms 
should  be  fairly  tight,  being  close  enough  to 
prevent  leakage  of  the  liquid  mass  which  will 
bleed  the  concrete  of  any  material  portion  of 
its  contents.  In  other  words,  the  forms  should 
be  built  as  nearly  water-tight  as  practicable, 
to  prevent  the  escape  of  mortar.  This  applies 
to  forms  for  wet  concrete,  as  dry  concrete  does 
not  require  tight  forms,  since  there  will  be 
no  liquid  mortar  to  run  out  of  the  cracks. 

Co-i'ering  Cracks  in  Forms. — Cracks  in  forms 
may  be  covered  with  sheet  iron,  but  the  use 
of  paper  for  this  purpose  should  not  be  per- 
mitted as  it  swells  when  damp  and  stick-  to 
the  concrete  surface  when  the  cement  sets, 
so  that   it   is  almost   impossible   to   remove   it. 


It  is  also  very  difficult  to  keep  the  paper 
smooth,  so  that  the  final  surface  does  not 
show  wrinkles.  Cracks  may  also  be  filled 
with  putty  or  clay  or  plaster  of  Paris.  The 
use  of  fire  clay  to  close  knot  holes,  etc.,  is 
recommended.  Hennebique  has  made  some  of 
his  forms  with  open  joints  and  afterwards 
covered  them  with  canvas,  which  absorbed 
the  excess  of  water  and  gave  a  uniform  sur- 
face finish  to  the  concrete. 

Caulking  of  Forms. — If  necessary  to  obtain 
tight  forms,  caulking  with  oakum,  or  other 
suitable  material,  may  be  permitted.  When 
thus  treated  the  swelling  of  the  boards  does 
not  cause  trouble.  Caulking  of  %-in.  Manilla 
twine  may  be  used  to  make  forms  tight  at 
joints,  if  preferred  by  the  contractor,  or  a 
plain  joint  may  be  made. 

Improving  Edges  in  Joints  of  Forms. — In 
all  cases  where  it  is  evident  that  the  joints 
between  the  individual  boards  of  the  forms 
will  provide  an  excessive  roughness,  or  un- 
sightly board  marks,  in  the  exposed  concrete, 
the  edges  of  said  joints  of  the  forms  should 
be  removed  and  replaced  or  otherwise  im- 
proved and  repaired  before  concreting.  In 
case  two  or  more  end  joints  in  adjacent  planks 
are  in  the  same  vertical  plane,  special  pre- 
cautions should  be  taken  to  prevent  a  lip  or 
fin  on  the  concrete.  The  edges  of  the  plank 
should  be  dressed  with  a  slight  bevel,  so 
that  the  planed  surface  is  the  widest;  this  is 
done   to   insure   a   tight    form. 

Exposed  Concrete  for  Particular  Work.— 
All  exposed  concrete  (unless  otherwise  de- 
sired) should  be  made  the  subject  of  extra 
care,  the  forms  being  made  from  either 
tongued-and-grooved  or  beveled  edged  stuff 
free  from  knots  and  split  edges  with  all  joints 
driven  tight  and  securely  nailed  and  all  im- 
perfect pieces  removed  or  properly  repaired. 
Many  concrete  experts  advise  the  use  of 
beveled-edged  stufif  in  preference  to  tongued- 
and-grooved  as  there  is  no  opportunity  to 
expand  when  planks  of  the  latter  swell.  Joints 
should  be  made  perfectly  flush  after  they  are 
built  in  place  by  planing  off  any  unevenness 
or  projections  that  occur;  and  any  openings 
at  joints  or  corners,  or  any  knot  holes  or  other 
voids,  should  be  plugged  flush  with  some  stiff 
plastic  substance  such  as  fire  clay  mixed  with 
plaster  of  Paris  or  sand.  No  tin  patching  is 
recommended.  .\[\  face  boards  should  start 
horizontally  and  be  kept  horizontal  by  drawing 
the  boards  down  with  a  wedge,  and  each  boarjl 
should   be  securely  nailed  to  every  stud. 

Lagging  and  Studs. — Studs  should  be  of 
sufficient  size  and  so  spaced  as  to  prevent 
the  lagging  or  sheeting  f  roiu  springing  between 
studs.  The  lagging  should  be  surfaced,  of 
uniform  thickness  and  suitable  width,  and  of 
selected  material,  and  the  edges  surfaced  so 
as  to  form  tight  joints  when  put  in  place, 
the  object  being  to  obtain  concrete  structures 
with  even  surfaces  and  true  alinement.  .'MI 
lagging  may  be  tongued-and-grooved  or  bev- 
eled-edged as  desired.  The  studding  for  all 
work  should  be  dressed  or  sawed  to  an  even 
thickness  in  order  that  the  alinement  may  be 
perfect.  The  planking  forming  the  lining  of 
the  forms  should  invariably  be  fastened  to 
the  studding  in  perfectly  horizontal  lines.  The 
ends  of  these  planks  should  be  neatly  butted 
against  each  other,  and  the  inner  surface  of 
the  form  should  be  as  nearly  as  possible  per- 
fectly smooth,  without  crevices  or  off-sets 
between  the  sides  or  ends  of  adjacent  planks. 

Bolts  and  Sleeve  Nuts. — Forms  may  be  held 
in  place  by  means  of  bolts,  so  made  that  the 
outer  3  ins.  of  the  bolts  can  be  removed  after 
the  forms  are  taken  down,  and  the  remaining 
holes  filled  with  1 : 3  in9rtar.  This  may  be 
accomplished  by  sleeve  nut  connections  which 
will  permit  the  removal  of  the  projecting  ends 
of  bolts  or  rods,  etc.,  leaving  only  small  holes 
in  the  concrete  which  can  be  stopped  with 
mortar  in  the  above  or  any  desired  propor- 
tions. Rods  should  be  cut  from  2  to  4  ins. 
shorter  than  the  space  between  the  forms  and 
threaded,  with  a  pumprod  coupling  placed  on 
the  threaded  ends.  Stubs  threaded  at  both 
ends  will  finish  out  the  bolt.  When  the  forms 
are  struck  the  stubs  may  be  screwed  out  of 
the  concrete  and  used  again.  The  small  hole 
left   bv   the    stub   is   easilv    filled    with    mortar 


I)y  the  finishing  gang.  Sometimes  it  is  desir- 
able to  remove  the  entire  bolt,  and  in  suchi 
cases  the  bolt  should  be  coated  with  heavyl 
grease  or  other  means  taken  to  prevent  ad-l 
hesion  of  concrete  to  the  bolt.  Bolts  must  be 
absolutely  straight  or  it  may  be  impossible 
to  remove  them.  The  use  of  bolts  will  be 
discussed  more  fully  under  wall  forms.  Wash- 
ers should  be  used  under  all  bolt  heads  and 
nuts,  and  before  proceeding  with  the  concrete 
work  forms  should  be  brought  true  to  line 
and  grade  and  all  bolts  should  be  taut. 

Use  of  Spikes  and  Nails. — The  skillful  su- 
perintendent or  foreman  may  be  easily  recog-, 
nized  by  the  scarcity  of  spikes  and  nails  he 
uses.  Spikes  and  nails  should  be  used  spar- 
ingly, being  partially  driven  so  that  they  can 
be  withdrawn  without  injury  to  the  lumber.! 
The  pressure  of  concrete  will  generally  hold' 
temporary  panel  boards  in  place  with  scarcely] 
any  nailing.  Clamps  should  be  employed  when- 
ever practicable  as  the  lumber  will  be  rendered 
unfit  for  continued  use  by  repeated  nailing. 
All  temporary  nails  should  be  removed  just 
before  the  concrete  is  poured,  so  that  portions 
of  forms  intended  for  easy  removal  will  not 
be  found  tightly  nailed  when  the  workmen 
are  ready  to  strip  theiu. 

Il'ire  Ties. — Wire  ties  may  be  used  freely 
to  secure  forms  against  pulling  apart.  They 
may  be  wound  around  opposite  studs  and  then 
twisted  with  a  stick,  as  a  turn-buckle,  until 
the  studs  are  the  proper  distance  apart.  To 
remove-  the  forms  the  wires  are  cut  and  then 
trimmed  very  close  to  the  concrete  surface. 
The  use  of  wire  ties  will  be  discussed  more 
fully  under  wall  forms. 

Steel  Clamps. — Adjustable  steel  clamps  for 
clamping  and  adjusting  forms  should  be  built 
on  practically  indestructible  lines,  giving  rapid 
readjustment  in  all  classes  of  forms.  Clamps 
should  be  removed  without  the  use  of  crow- 
bars, hammers  or  other  tools.  Heavy  C- 
clamps  may  be  used  to  secure  forms  against 
pulling  apart. 

Bracing  of  Forms. — .\11  forms  must  be  se- 
curely braced  to  withstand  the  loads  that  coine 
upon  them  and  to  preserve  their  alinement. 
Wooden  pieces  may  be  used  for  this  purpose, 
generally  2.x4  in.  scantling.  Wire  ropes  should 
not  be  used,  as  the  stretch  in  these  may  be 
disastrous  to  the  structure.  Braces  should  be 
firmly  fixed  at  the  foot  and  top,  and  as  many 
braces  and  supports  used  as  may  be  neces- 
sary to  prevent  deflection  from  the  working 
of  the  concrete.  In  other  words,  the  posts 
and  braces  should  be  of  sufficient  strength  to* 
make  a  practically  unyielding  support  to  the' 
sheathing.  Several  methods  of  bracing  forms 
for  heavy  concrete  work  may  be  employed  as 
follows : 

(1)  With  outside  inclined  braces,  leaving 
the  interior  of  the  form  unobstructed. 

(2)  Tie  rods  across  the  interior  of  the 
form  connecting  opposite  posts  at  frequent  in- 
tervals. : 

(3)  Each  post  trussed  vertically  .•ind  tied 
across  at  top  and  bottom  only. 

(4)  Horizontal  trussed  wales  outside  of 
posts,  spaced  four  to  si.x  feet  apart  in  the 
vertical  and  tied  across  at  the  ends. 

Inclined  Braces. — If  thin  braces  are  em- 
ployed, they  should  be  in  pairs,  one  on  either 
side  of  the  vertical  post,  and  made  to  act  to- 
gether by  cross  pieces  nailed  to  the  two 
planks. 

Bracing  Forms  With  Cross  Ties. — .\nother 
method  of  bracing  forms  is  to  construct  them 
with  cross  ties  between  the  front  and  back, 
these  ties  to  be  placed  at  frequent  intervals 
above  the  lower  portion  of  the  form  and  to 
be  removed  as  the  concrete  is  built  up.  the 
studding  out  of  which  the  forms  are  con- 
structed being  sufficiently  long  to  extend 
above  the  top  of  the  finished  masonry,  and 
at  least  one  set  of  ties  being  used  above  this 
level. 

Arrangement  of  Building  Forms. — The  ar- 
rangement of  forms  and  centering  m  building 
construction  should  be  such  that  the  slab  cen- 
tering and  sides  of  beams,  girders  and  col- 
umn forms,  can  be  removed  first,  and  then 
allow  the  bottoms  of  beams  and  girders  to 
lie   supported    for   a   longer   time.     The   forms 
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will  thus  be  left  a  longer  time  under  members 
subjected  to  the  greater  stress. 

S-mrlliitg  of  Forms.— Forms  should  be  so 
framed  that  .'^welling  will  not  fracture  the 
concrete  or  prevent  easy  removal.  Care  must 
be  taken  to  prevent  work  from  licmg  tlirown 
out  oi  plumb  bv  swelling  of  lumber  ni  forms. 
The  boards  should  be  planed  beveled  on  one 
edge  the  full  width  being  against  the  con- 
crete', in  order  to  prevent  excessive  pressure 
and  heaving  of  forms  due  to  swelling,  i  he 
narrow  edge  of  a  board  will  then  be  brought 
in  contact  with  the  wide  c<lge  of  the  next  and 
so  on.     A  closer  fit  will  then  be  secured. 

Conslniction  of  Form.?.— Forms  should  be 
so  constructed  that  they  can  be  removed  with- 
out injury  to  the  concrete,  and  they  can  be 
erectal  aJcuratelv.  Construction  which  neces- 
sitates the  use  of  heavy  crowbars  or  hand 
sledgine  to  take  the  forms  apart  should  not 
be  permitted.  In  other  words,  the  forms 
should  l)e  so  secured  at  all  parts  as  to  permit 
their  removal  without  danger  of  injuring  the 
concrete  in  any  way. 

Opcvings  in  forms.— AW  forms  should  be  so 
constructed  as  to  be  readily  accessible   lor  in- 
spection at  all  places  and  at  all  times  and  to 
he   easilv   cleaned.      Openings   should   be   pro- 
vided in  the  forms  at  the  proper  places  so  as 
to  permit  of  the  ready  inspection  antl  cleaning 
of  the   "spaces  to  be  filled  with  concrete.     All 
open  joints  must  be  effectually  stopped  to  pre- 
vent the  escape  of  water  so  far  as  practicable. 
Beveled  Co)-;ir«.— Sharp  corners  should  be 
avoided,    especiallv   on    exterior    angles,    as    it 
is  difficult  so  to  tamp  the  concrete  as  to  make 
the  corner   perfect,   and   they   are   very   likely 
to  be  chipped   off.     Corners   of   forms,  there- 
fore   should  be  beveled  whenever  possible,  m 
order  to   facilitate  their   removal,   and   to   im- 
prove the  appearance   of   corners   in  the  con- 
crete     Beveled    or    rounded    corners    may    be 
made  on  all  exposed  angles  by  introducing  the 
proper    triangular      strips      or      round-corner 
molding  pieces  within  the  forms.     Strips  may 
he  from  1  in.  to  2  ins.  wide.     .\11  exposed  cor- 
ners   should      invariably      be    beveled      unless 
otherwise  required.     In  other  words,  wherever 
there  is  no  conflict  with  specific  details,  salient 
angles  should  be  filleted  and  re-entrant  angles 
chamfered. 

If'n/o-  £)j-i>.r.— Water  drips  on  projecting 
ledges  of  abutment  copings,  window  sills,  etc 
may  he  formed  bv  nailing  a  small  half-round 
to  the  upper  surface  of  the  form  a  short  dis- 
tance back  from  the  projecting  face.  A  ridge 
is  thus  left  at  the  edge  of  the  under  side  ot 
the  projection  so  that  water  is  compelled  to 
drip  from  the  edge,  and  not  follow  back  to 
the  main  face  of  the  wall. 

Expansion  /omfJ.— Beveled  strips  of  wood 
may  be  inserted  vertically  (or  horizontally  as 
the  case  mav  be")  at  every  expansion  joint. 
leaving  a  notch  about  iVz  ins.  wide  and  %  m. 
deep,  thus  avoiding  irregular  and  saggy  con- 
tact. 

.Provisions  for  Pipes,  Shafting  Hangers. 
Ele.— Cores  must  be  provided  in  forms  for  wir- 
ing, pipe  and  for  anv  other  purposes,  as  shown 
on  the  plans  or  as  may  be  directed  by  the 
engineer  in  charge.  Ample  provisions  must 
be  made  for  shafting  hangers  in  industrial 
I      buildings. 

1         Forms  Exposed  to  the  Weather.— Mxer  the 
forms    are   built   they   should    not   be   allowed 
I'p  stand  long  in  the  sun  or  be  exposed  to  the 
weather   before     being   filled    with      concrete. 
Long  exposure  will  throw  the  surface  out  of 
true,  and  open  up  the  joints.     Forms  likelv  to 
,      be    exposed    to    the    weather    for    some    time 
\      should   be  kept  wet   in   order  to   prevent   the 
formwork   from   being  twisted   out   of    shape. 
The   falsework   must  be  protected  against  se- 
I       vere  temperature  changes  and  against  ram  or 
snow.     When   it  is   found  necessary  to   leave 
the   formwork  emptv  for  any  length  of  time, 
it  must  be  gone  over  very  carefully  just  be- 
fore   pouring    the    concrete,    the    open    joints 
repaired,  and  the  bracing  and  supports  tight- 
ened  up. 
1  Alincmcnt  of  Forms.— .\\\   forms  should  be 

erected  as  far  as  possible  in  exact  alinement 
both  vertically  and  horizontally.  Column  and 
wall    forms    should   be   plumb.      Girder   boxes 


and  wall  forms  should  be  without  winds  or 
twists  and  door  slab  centers  should  be  level, 
etc.  If  the  forms  stand  any  considerable  time 
between  erection  and  time  of  depositing  the 
concrete,  the  alinement  should  be  checked  just 
before  placing  the  concrete.  The  alinement 
should  also  be  checked  after  storms  and  high 
winds.  The  alinement  should  be  maintained 
during  the  placing  of  the  concrete.  In  other 
words,  the  lines  of  all  forms  should  be 
checked  by  the  contractor  and  be  brought  to 
the  correct  lines,  immediately  before  concret- 
ing. Keeping  of  forms  plumb  is  the  most 
difficult  thing  which  develops  upon  the  con- 
tractor. Forms  may  be  provided  with  jacks 
or  other  suitable  device  to  permit  realinement 
during  the  progress  of  the  work.  Any  extra 
expense  incurred  by  faulty  alinement  or  un- 
due irregularities  must  be  paid  by  the  con- 
tractor. 

Workmen  may  err  on  the  si<le  of  poor  aline- 
ment or  more'  careful  alinement  than  the 
structure  requires.  Mr.  W.  J.  Louglas  sug- 
gests as  a  general  rule  the  allowance  of  '"%- 
m.  departure  from  established  lines  on  fin- 
ished w^ork  and  2  ins.  on  unfinished  work." 
The  latter  may  be  increased  indefinitely,  de- 
pending on  the  size  and  nature  of  the  work, 
but  as  a  general  rule  the  forms  should  be 
within  2  ins. 

'Rigidity  of  Forms.— Vorms  should  be  thor- 
oughlv  braced  or  tied  together  so  that  the 
pressure  of  the  concrete,  or  the  movement  of 
men,  machinery  or  materials,  will  not  throw 
them  out  of  place.  Wherever,  in  the  opinion 
(if  the  engineer,  forms  arc  not  sufficiently 
stayed  and  braced  or  of  sufficient  strength  in 
any  way,  the  contractor  should  be  required 
to 'make  such  additions  and  changes  as  the 
engineer  may  direct  at  the  contractor's  ex- 
pense. In  other  words,  forms  should  be  am- 
ply strong  to  resist  the  pressure  which  will 
be  brought  upon  them,  namely,  the  ramming 
of  concrete  against  their  faces  and  the  static 
pressure  of  the  semi-fluid  mass  in  the  case 
of  concrete  laid  wet.  A  great  deal  of  %vork 
is  badly  marred  by  the  lack  of  rigidity  in  the 

forms.  ^.    .  ,  .  ,,,, 

Removing  Forms  for  Fuusiung.— Where 
the  surface  is  to  be  finished  by  scrubbing  or 
other  process  requiring  the  concrete  to  be 
still  green,  proper  provision  must  be  made, 
in  the  construction  of  the  forms,  for  laying 
bare  the  concrete  as  fast  as  it  reaches  the  re- 
quired  hardness. 

Supplv  of  Fo)-w.s.— Sufficient  forms  should 
be  furnished  bv  the  contractor  to  permit_  of 
pushing  the  wo'rk  rapidly;  and,  if  at  any  time 
the  proper  rate  of  progress  is  retarded  by  lack 
of  forms,  additional  forms  should  be  pro- 
vided. In  other  words,  no  delays  caused  by 
waiting  for  concrete  to  harden  before  remov- 
ing forms  should  be  permitted,  unless  abso- 
Intelv  unavaidable,  and  sufficient  form  mate- 
rial 'must  be  provided  to  allow  the  concrete 
to   progress-  without  interruption. 

Inspection  of  Forins.-The  inspection  of 
forms  bv  the  engineer  or  his  authorized  rep- 
resentati've  during  or  after  the  process  of 
construction  or  any  suggestion  or  assistance 
furnished  bv  the  engineer  should  not  be  con- 
strued as  relieving  the  contractor  of  the  en- 
tire or  anv  part  of  the  responsibility  for  the 
accuracv  or  sufficiency  of  any  of  sa.d  forms 
or  for  the  satisfactory  completion  of  work  to 
anv   extent   dependent   thereoii. 

The  inspector  should  be  required  to  report 
to  the  engineer  in  charge  of  the  work  any 
undue  cutting  of  washers  into  the  forms.  He 
should  also  Veport  all  form  rods  which  have 
broken  under  the  strain  of  the  concrete. 

Forms  for  Winter  Concrete.— U  concrete 
is  done  in  freezing  weather  the  forms  may 
have  light  sheathing  outside  of  the  main  ver- 
tical or  horizontal  beams  or  wales,  or  other- 
wise so  arranged  as  to  permit  heating  the 
main  sheathing  to  a  temperature  of  at  leas 
:^5°  F  and  maintaining  this  temperature  until 
the  forms  are  removed  and  the  finish  com- 
pleted. 

Approval  of  Forms.— AW  details  for  forms 
should  be  submitted  to  the  engineer  for  his 
approval  before  starting  the  work,  but  such 
approval  should  not  release  the  contractor 
from  anv   responsibility   for  the  safety  of  his 


work  and  the   work   of  other  contractors. 

Protection  of  F'orm  U'orlc. — The  contractor 
should  be  required  in  all  cases  to  use  proper 
care  and  diligence  in  building  his  forms,  and 
in  keeping  them  plumb,  straight  and  true  and 
in  bracing  and  securing  all  parts  of  the  work 
against  wind,  storm  and  frost,  in  as  much 
as  they  may  interfere  with  the  stability  and 
perfection  of  the  work;  also  in  all  cases  to 
judge  as  to  the  amount  of  diligence  and  care 
required    for   the   same. 

Refection  of  Forms.— ShouU  the  forms 
lose  their  proper  shapes  and  dimensions  or 
should  the  surfaces  become  unduly  rough- 
ened or  dented,  satisfactory  forms  shall  be 
substituted.  In  other  words,  forms  or  cen- 
ters shall  be  replaced  by  new  ones  when  they 
lose  their  proper  dimensions  or  shape ;  de- 
formed or  defective  forms  being  removed 
from    the   work. 


W.M.I,    FORMS. 

The  forms  for  all  walls  should  be  of  lum- 
ber planed  on  one  side  and  double  edged.  One 
edge  should  be  slightly  beveled.  This  beveled 
edge  may  be  placed  against  the  straight  edge 
of  the  next  plank  and  driven  to  form  a  tight 
joint  with  an  even  surface.  All  forms  should 
be  studded  carefully  to  avoid  bending  of 
boards   between   studs. 

Erection  of  Wall  Forms.— \\'3.\\  forms 
should  preferably  be  made  and  erected  in 
units  for  convenience  in  handling  and  re- 
moval without  injury  to  the  completed  work. 
The  bottom  board  in  wall  forms  should  be 
placed  last  where  practicable  so  as  to  permit 
cleaning  the  forms.  Wall  tics,  either  bolts, 
wire  or  steel  should  be  put  through  at  right 
angles,  or  square  with  the  wall,  otherwise  the 
forms  will  be  "skewed";  it  should  be  of  an 
approved  design  such  that  no  ironwork  is  left 
exposed   on   completion   of   the   wall. 

Interior  Support  of  Wall  Forms.— Woo Aer 
struts,  concrete  struts  or  wiring  may  be  use(: 
for  supporting  wall  forms  from  the  interioi 
while  filling,  and  should  be  so  spaced  as  tc 
prevent  distortion.  The  struts  should  alway; 
be  placed  where  the  sheathing  is  supportec 
by  a  stud  and  the  wire  should  loop  the  stud 
then  by  twisting  the  wire  with  a  short  bar  oi 
piece  of  wood  the  forms  can  be  drawn  ant 
held  rigidly  in  place  during  filling.  When  tin 
concrete  has  been  placed  to  the  level  of  th: 
strut,  it  can  be  removed  and  the  weight  o 
the  concrete  will  hold  the  forms  apart.  Oi 
removal  of  the  forms  the  wires  should  be  cu 
close  to  the  concrete,  the  edges  stove  in  witl 
a  punch  and  the  surface  smoothed  over. 

Exterior  Bracing  of  Wall  Forms.— Th 
forms,  in  addition  to  the  interior  bracinj 
should  be  braced  on  the  outside.  This  wi 
generally  be  accomplished  by  bracing  to  th 
earth  or  to  adjoining  structures.  The  exterio 
bracing  must  be  relied  on  for  holding  th 
forms  to  alinement.  Care  must  be  exercise 
to  prevent  forms  from  lifting  during  fillmj 
In  a  wall  section  which  has  considerable  ba 
ter,  a  hook  made  of  reinforcing  steel,  in 
bedded  in  the  foundation,  may  be  used  to  t 
the  forms,  the  tie  being  made  with  No.  8  wir 
In  trench  work  wdiere  there  is  sufficient  dept 
the  upward  or  side  movement  of  forms  shoul 
be  cared  for  by  bracing  to  the  sides  of  tl 
trench. 

Wire  Ties  and  Spacers.— AW  wire  ties  f( 
wall  forms  should  be  in  place  and  made  ta 
so  as  to  pull  the  sides  close  against  tl 
spacers.  All  spacers  should  be  removed  fro 
the  forms  as  soon  as  the  concreting  reach 
them.  The  use  of  spreading  strips  una 
tached  to  the  wire  ties  is  probably  the  be 
and  cheapest  method  of  holding  w^all  fori 
apart  The  projecting  ends  of  all  wire  ti 
used  to  hold  together  the  sides  of  wall  fori 
and  left  embedded  in  the  concrete  should 
cut  off  deep  enough  to  keep  rust  spots  f re 
showing  on  the  face  of  the  wall.  No.  8  wi 
will  generally  fulfill  the  requirements  of  mc 
work. 

Concrete  Wall  Spacers.— When  the  spj 
between  forms  is  so  narrow  that  the  remo' 
of  struts  becomes  a  troublesome  task,  cc 
Crete  struts  mav  be  substituted.  Concr. 
.struts  should  be  placed  in  the  same  manner 
wooden  and  should  lie  broken  with  a  tamj 
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when  the  concrete  is  placed  to  the  proper 
level,  or  if  they  have  been  cast  with  a  water 
stop,  they  may  remain  in  the  wall.  Care  must 
be  taken  to  prevent  a  void  immediately  under 
the  strut,  or  a  water  channel  along  the  side 
of  the  strut.  Concrete  struts  generally  pre- 
sent a  bad  appearance  in  the  finished  wall,  if 
allowed  to  remain.  Where  the  appearance  of 
the  exterior  surfaces  on  the  walls  is  of  great 
importance,  concrete  spacers  may  be  used, 
composed  of  the  same  quality  of  concrete  as 
the  rest  of  the  wall.  These  spacers  may  be 
about  2  ins.  by  2  ins.  thickness  of  wall,  with 
a  longitudinal  hole  Vs  in.  larger  than  the  bolt 
to  be  used.  The  concrete  struts  may  also  be 
used  as  ordinary  spreading  .strips,  without 
having  holes  through  them. 

Tapered  Wooden  Spacers. — Tapered  wooden 
spacers,  bored  to  receive  the  bolt,  may  be  used 
mstead  of  concrete  spacers,  but  should  be  well 
oiled  and  be  driven  out  as  soon  as  the  forms 
are  removed. 

Bolt  Ties  and  Sf>acers. — Bolts  are  better 
than  wire  for  wall  forms.  They  should  be 
tightened  against  spacers  set  between  the  two 
sides  of  the  forms  inside.  Bolts  should  pre- 
ferably be  enveloped  inside  the  forms  with 
sleeves  or  thoroughly  greased,  otherwise  the 
bolt  will  stick  and  can  be  drawn  out  only  by 
wrenching  and  injuring  the  concrete.  Care 
should  be  taken  to  construct  forms  in  such 
a  way  that  tie-rods  will  not  come  closer  than 
4  ins.  to  a  projecting  corner  or  other  detail 
or  the  concrete  may  be  spalled  off  in  pulling 
them.  The  writer  would  suggest  that  bolts 
through  forms  should  not  be  within  1  ft.  of 
a  finished  concrete  edge  if  possible  to  place 
them  elsewhere.  They  are  likely  to  break 
the  concrete  during  their  removal,  especially  if 
not    absolutely    straight. 

Projeeting  Ends  of  Wire  IVall  Ties,  Etc. — 
All  projecting  wires,  bolts,  or  other  devices 
used  for  securing  wall  forms  and  that  pass 
through  the  concrete  should  be  cut  ofif  at  least 
one  (1)  inch  beneath  the  finish  surface  and 
the  ends  covered  with  mortar.  Care  should 
be  taken  to  see  that  there  is  not  a  lot  of  wire 
ends  left  on  the  face  of  the  concrete  to  ulti- 
mately rust  and  discolor  it. 

Removal  of  Tie  Rods. — When  it  is  desired 
to  withdraw  bolts  or  rods  used  to  support 
thin  wall  forms,  they  may  be  thoroughly 
greased  or  wrapped  with  stiff  paper  before  the 
concrete  is  placed.  Use  a  tin  tube  or  piece 
of  pipe  through  which  to  pass  the  bolt  or 
wrap  it  loosely  in  oiled  paper,  so  as  to  make 
its  removal  more  certain.  The  pipe,  if  used, 
will  act  as  a  spacer  for  the  forms  as  well 
as  a  sleeve  for  the  bolt. 

Tie  Rods  Left  in  the  Concrete. — When 
specified  that  tie  rods  are  to  be  left  in  the 
concrete  wall,  they  may  be  provided  with 
sleeve  nuts  near  the  ends,  which,  when  un- 
screwed, will  leave  the  end  of  the  rod  w'ithin 
the  wall  not  less  than  2  ins.  from  the  face. 
The  hole  left  by  the  nut  should  be  carefully 
filled  with  1 :3  mortar  after  the  forms  are  re- 
moved. 

Alinement  of  Wall  Forms. — The  alinement 
of  edges,  corners  and  sides  of  walls  should 
by  carefully  preserved  by  frequent  tying  and 
bracing  the  forms  and  by  the  use  of  heavy 
stringers  or  rangers. 

Foundation  Walls. — Forms  should  be  con- 
structed for  foundation  walls  in  case  the 
earth  will  not  stand  plumb  in  the  excavation. 

COLUMN    FORMS    .'\ND    BR.\CES. 

Column  forms  should  be  so  constructed  as 
to  permit  of  their  removal  without  disturbing 
the  beam  or  slab  forms.  Forms  may  be  held 
together  by  bolts  or  strong  wire,  so  spaced 
as  to  prevent  any  distortion.  They  may  also 
be  held  apart  with  separators  which  can  be 
easily  removed  as  the  work  progresses,  or 
which  may  be  incorporated  in  the  concrete 
without   injury  to  it. 

Opening  at  Bottom  of  Forms. — .'\n  opening 
must  be  left  at  the  bottom  of  all  column  forms 
for  cleaning  and  for  adjusting  the  steel  rein- 
forcement. This  opening  should  not  be  closed 
until  all  is  in  readiness  for  pouring  the  col- 
umns. 

Fabrication  of  Column  Forms. — Colutnn 
forms  should  be  made  up  with  plank  not  less 
than  1  in.  thick,  preferably  1%  ins.  thick,  and 


^tayed  at  intervals  of  not  more  than  24  ins. 
vertically  between  bands  or  stays  and  must 
fit  closely  at  the  corner  joints. 

Circular  Columns. — Forms  for  circular  col- 
umns should  be  made  of  sheet  steel  of  two 
semi-circular  sections,  flanged  and  bolted  to- 
gether. These  forms  are  more  economical 
than  wood,  especially  where  considerable  re- 
peated use  can  be  made  of  them. 

Beveled  Strips. — .\11  square  column  forms 
should  have  diagonal  or  bevel  strips  in  the 
corners  unless  the  corners  of  columns  are 
protected  by  metal  strips,  otherwise  they  are 
liable  to  be  chipped  off.  It  is  also  difficult  so 
to  tamp  the  concrete  as  to  make  the  corners 
perfect. 

Spacing  and  Squaring  Column  Forms. — .-Ml 
column  forms  should  be  accurately  spaced  in 
all  directions  and  should  be  set  square  with 
the  lines  laid  down  on  the  plans.  Great  care 
must  be  taken  in  starting  the  erection  of  a 
new  set  of  forms  to  keep  the  form  spacing 
perfect  and  centered  over  construction  below. 

Alinement  of  Column  Forms. — Rigid  care 
must  be  exercised  in  seeing  that  all  columns 
are  plumb  and  true,  and  are  thoroughly  braced 
to  keep  them  so. 

BEAM   .\ND  SL.\B  FORMS. 

Forms  for  concrete  floors  should  be  so  con- 
structed that  the  bottom  of  beam  forms  are 
independent  of  the  slabs.  That  is  to  say,  beam 
and  girder  forms  should  be  so  constructed  as 
to  permit  of  the  removal  of  the  sides  before 
the  bottom  is  disturbed  in  order  that  the  con- 
dition of  the  concrete  can  be  examined. 

Beam,  and  Girder  Forms. — All  beam  and 
girder  bottoms  should  not  be  less  than  2-in. 
sized  stock,  and  should  be  supported  at  close 
intervals  to  prevent  deflection  and  to  obtain 
a  perfectly  true  lower  surface.  This  heavy 
planking  will  serve  to  support  the  weight  on 
the  shores  and  allow  the  removal  of  the  side 
sheeting  in  advance  of  the  bottom  supports. 
The  sides  of  beam  and  girder  forms  should 
I)e  splayed  slightly  in  order  that  they  may  be 
readily  removed  and  should  be  held  tightly 
together  by  wedges,  clamps  or  stiff  braces,  to 
prevent  the  pressure  of  the  concrete  spring- 
ing them  away  from  the  bottom  boards.  The 
bottom  board  in  the  sides  of  beam  and  girder 
forms  should  be  placed  last  where  practicable. 

Openings  in  Girder  Forms. — A  pocket 
should  be  left  in  the  bottom  of  girders  and 
where  necessary  to  clean  out  chips,  etc.,  after 
the  columns  are  poured. 

Diagonal  of  Bevel  Strips. — All  beam  and 
girder  forms  should  have  diagonal  or  bevel 
strips  in  the  corners.  Triangular  strips  should 
be  tacked  along  the  corners  of  the  forms  as  a 
fillet  to  cut  ofif  the  corner  by  a  plane  making 
equal   angles   with   the   adjacent   faces. 

Camber  of  Beam  Forms. — All  beam  and 
girder  boxes  should  be  given  a  camber  of 
about  %  in.  for  every  10  ft.  of  span  in  order 
to  provide  for  settlement  under  load.  The 
bottoms  of  all  beam  and  girder  forms  should 
taper  ofif  uniformly  to  each  end  and  they 
should  be  rigidly  to  this  line.  The  bottom  of 
beam  and  girder  forms  are  cambered  so  that 
any  sag  in  the  form  will  not  give  the  appear- 
ance of  sag  to  the  beam  or  girder. 

Slab  Forms. — Forms  for  floor  slabs  should 
be  tnade  in  imits,  say  two  or  four  pieces  to  a 
panel,  or  more  if  the  panels  are  large  enough 
to  warrant  them.  For  the  under  side  of  floor 
slabs  generally  1  in.  boards  are  used,  with 
studding  16  to  24  ins.  apart.  All  slab  forms 
should  be  well  braced  to  prevent  any  sagging. 
Joists  for  slab  forms  should  be  held  up  with 
a  line  of  supports  down  the  center  line. 
Where  joists  abut  on  beam  forms,  wedges 
should  be  used.  Tight  fitting  except  by  the 
use  of  wedges  should  not  be  resorted  to.  No 
spliced  joists  should  be  allowed  at  any  point. 

Bracing  Floor  Forms. — The  shores  or  up- 
rights should  be  stayed  along  the  line  of  the 
joist  at  the  top  and  longitudinally  and  trans- 
versely midway  for  gtories  10  or  12  ft.  in 
height.  This  prevents  accidental  dislodgment 
and  swaying  of  the  building.  STiores  should 
be  set  up  and  do  their  duty  without  hard  driv- 
ing, which  is  sure  to  injure  the  setting  con- 
crete under  them.  Additional  shoring  must 
be  provided  when  necessary  to  prevent  sag- 
ging   of      forms    when      receiving      concrete. 


Shores  should  be  cut  to  proper  length  for  th 
work.  The  length  being  such  that  the  caj 
and  footing  pieces  can  be  placed  and  thi 
double  wedges  can  be  started  and  tightened! 
The  ends  of  all  shores  should  be  sawed  of 
square  so  as  to  have  uniform  bearing  oi 
wedges. 

Wedges. — Wedges  should  invariably  be  usee 
to  obtain  the  correct  adjustment  of  shore] 
and  should  be  loosened  and  removed  withou] 
producing  undue  strains  in  the  floor  system] 
Wedges  should  preferably  be  on  the  floor  al 
the  bottom  of  the  uprights  or  shores,  when 
they  will  be  accessible  when  adjustments  an 
necessary.  After  leveling  up  forms,  th( 
wedges  should  be  nailed  so  that  there  will  be 
no  slipping.  All  wedges  should  be  so  con 
structed  that  the  outside  surfaces  of  any  twi 
wedges  will  be  parallel  and  cut  from  2x. 
in.  scantling.  Wedges  are  most  convenien 
in  tightening  up  falsework  and  removing  i 
again   afterwards  without   shock  or  vibration 

Footings  for  Shores. — If  the  concrete  flooi 
is  comparatively  green  or  the  ground  is  soft 
or  a  tile  floor  is  used,  the  load  from  the  flooi 
above  must  be  distributed  by  means  of  block 
ing,  preferably  of  hardwood.  If  this  is  no 
done  the  supports  or  shores  are  sure  to  bi 
pushed  into  the  green  concrete,  into  th( 
ground,  or  to  break  the  tile,  causing  a  saj 
and  possible  cracks  in  beams  and  floor  slabs 
No  shoring  should  be  erected  over  sof 
ground  or  concrete  less  than  a  week  ok 
(never-  over  tile  floors)  without  a  footing 
block  of  ample  size  to  properly  distribute  thi 
load. 

Caps  for  Shores. — The  shores  should  alsc 
be  properly  capped  with  plank  or  scantling  tc 
distribute   the   pressure. 

Covering  Slab  Forms  With  Paper. — Form: 
under  floor  slabs  are  sometimes  covered  wit! 
rosin  sized  sheathing  paper  lapped  1  in.  ai 
joints  and  tacked  in  place,  but  its  use  need; 
constant  attention  in  order  to  secure  satisfac- 
tory results.  It  is  somewhat  difficult  to  keei 
the  paper  absolutely  smooth,  so  that  the  fina 
surface  does  not  show  wrinkles.  Unless  tht 
paper  is  very  oily  it  will  adhere  to  the  con- 
crete, necessitating  that  it  be  burned  off  so  as 
to  effect  its  removal,  as  a  thorough  soaking 
very  seldom  removes  the  paper  entirely, 

.^RCH    CENTERS. 

Suitable  forms  should  be  constructed  tc 
hold  in  place  sections  of  arch  ring  being  con 
creted.  If  the  concreting  is  done  in  longi- 
tudinal sections,  the  forms  should  be  set  ver- 
tical and  parallel  with  the  face  of  the  arch. 
If  the  concreting  is  done  in  transverse  sec^ 
tions,  the  forms  should  be  set  in  radial  plane; 
and  straight  across  the  arch  at  right  angles  tc 
the  face. 

Settlement. — The  crows  of  the  center; 
should  be  raised  above  the  intended  height 
of  the  finished  arches  to  allow  for  settling 
when  the  centers  are.  being  loaded  and  when 
struck.  -  An  allowance  for  settlement  shoulti 
be  made  equal  to  %  in.  for  each  30  ft.  ver- 
tical  height. 

Rigidity  of  Arch  Centers. — Arch  center; 
should  be  perfectly  rigid  so  that  the  arch  will 
not  be  stressed  in  the  slightest  degree  be  fort 
the  concrete  attains  a  perfect  set. 

Striking  Arch  Centers. — Suitable  mean; 
must  be  provided  for  striking  or  lowering 
the  center  without  injuring  the  surface  o! 
the  concrete  and  without  straining  the  arch. 
The  centers  may  be  provided  with  striking 
wedges  or  sand  boxes  so  that  the  lowering  of 
the  center  may  be  effected  slowly.  Centers 
in  all  cases  must  be  dropped  away  from  tht 
arch   readily. 

Bolting  Centers. — In  constructing  centers 
for  arches  of  more  than  30  ft.  span,  no  re- 
liance should  be  placed  upon  spiking,  but  all 
main  members  should  be  bolted  together  at 
joints.  In  other  words,  no  dependence  should 
be  placed  in  nails,  except  for  fastening  the 
lagging,  for  securing  the  wedges  and  for 
minor  details. 

Lagging. — Lagging  should  be  of  an  even 
thickness  and  made  smooth  to  give  a  good 
surface  to  the  soffit  of  the  arch.  The  lagging 
for  the  center  may  be  in  two  or  more  thick- 
nesses, but  the  top  layer  should  preferably 
be  tnngued-and-grooved  lumber,  and  the  lower 
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'layer  should  be  dressed  to  match  the  top  sur- 
face when  in  place.  Lag.ging  should  have  a 
'deflection  under  the  full  load  of  the  arch  of 
:not  more  than   Vs  in. 

■  IVedgis. — -Ml  wedges  should  be  so  con- 
structed tliat  the  outside  surfaces  of  any  two 
wedges  will  be  parallel.  Wedges  should  have 
a  slope  or  batter  of  1  to  10,  and  the  pressure 
an  the  same  should  not  exceed  300  lbs.  per 
square  inch.  The  grain  of  wedges  should  run 
■with  the  slope  and  their  contact  faces  should 
he  planed  true  and  smooth  for  their  entire 
width  and  length,  anil  if  so  required,  they 
should  be  lubricated  to  facilitate  the  striking 
of  the  centers  without  unnecessary  jar  and 
vibration.  The  wedges  should  bo  of  strai.ght 
grain  oak   only. 

Sand  Boxes.— li  the  contractor  wishes  to 
use  sand  bo.xes  to  lower  the  centers,  he  should 
be  required  to  submit  details  of  the  same  for 
the  approval  of  the  engineer  in  charge.  Sand 
boxes  should  be  waterproof  and  the  sand  used 
in  the  same  should  be  thoroughly  washed  to 
remove  all  silt  and  thoroughly  dried  before 
using.  Care  must  be  taken  to  keep  the  sand 
dry  during  the  entire  construction. 

Foundations. — Substantial  foundations  must 
be  provided  for  the  center.  The  foun- 
dations should  preferably  be  of  concrete  and 
of  such  size  as  will  not  permit  of  a  settlement 
greater  than  V*  in.  under  the  maximum  loads 
they  are  designed  to  carry. 

Workmanship. — All  carpentry  work  shoulil 
be  the  best  class  of  heavy  timber  work.  Care 
should  be  taken  to  see  that  all  saw  cuts  arc 
true,  and  surfaces  of  abutting  timbers  be 
adzed  off  to  make  a  snug  fit. 

Shimminy  Joints. — Just  before  the  center- 
ing is  loaded  it  should  be  inspected  and  all 
joints  which  have  opened  up  should  be 
shimmed  tight,  using  shingles  or  thin  wedges. 
During  the  construction  of  the  arch  similar 
wedging  should  be  done,  as  the  settlement  of 
the   falsework   may   open    joints. 

ORNAMENTAL   MOLDS. 

.  .instruction  of  Molds. — Iron  molds  for 
concrete  newels,  finials,  rails,  balusters,  spin- 
els, balls,  cap  and  bases  for  piers,  etc..  should 
be  so  constructed  as  to  be  easily  operated 
with  perfect  results  without  the  use  of  un- 
usual skill.  They  should  be  so  constructed  as 
to  be  removable  piece  by  piece  without  injur- 
ing the   casting. 

Workmanship. — Molds  should  follow  out 
the  absolute  perfeceion  of  architectural  lines 
and  artistic  appearance. 

Section  Molds. — .-^11  molds  made  in  sections 
should  be  carefully  fitted  and  should  be 
equipped  with  locking  and  squaring  devices, 
which  will  accurately  bring  all  molds  into  per- 
fect alinement. 

rigidity  of  Molds. — Molds  should  have  am- 
ple strength  and  rigidity  to  withstand  tamp- 
ing and  other  strains  without  distortion. 

MISCELLANEOUS    FORMS. 

Forms  for  Dams. — On  up-stream  face  of 
dam.  forms  need  be  only  smooth  enough  to 
give  good  substantial  work,  free  from  voids. 
On  crest  and  down-stream  face,  forms  should 
have  planed  surfaces,  so  as  to  leave  the  fin- 
ished work  smooth. 

Conduit  Forms. — Forms  must  be  well  fast- 
ened down  in  order  to  prevent  the  forms 
from  floating  due  to  the  upward  pressure  of 
the  wet  concrete.  In  order  to  prevent  the  roll- 
ing of  conduit  forms,  care  must  also  be  taken 
in  filling  to  keep  a  uniform  level  on  both  sides 
of  the  barrel.  Thick  lag.ging  (generally  'i-in. 
plank)  should  be  used.  Conduit  forms  should 
be  made  collapsible  as  far  as  practicable. 

Anchoring  Batter  Forms. — Forms  for  re- 
taining walls  should  be  firmly  anchored  down 
to  resist  the  upward  thrust  or  floating  effect 
of  the  semi-liquid  concrete. 

Sidewalk  Forms. — ^Forms  should  be  free 
from  warp  and  of  sufficient  strength  to  resist 
springing  out  of  shape.  Surface  lumber  has 
advantage,  but  its  use  is  not  necessary.  Al! 
mortar  and  dirt  should  be  removed  from 
forms  that  have  been  previously  used.  Forms 
should  be  placed  in  the  manner  necessary  to 
outline  both  external  edges  of  the  walk  ac- 
curately, the  top  of  the  frames  being  located 
to  coincide  with  the  established  grade  of  the 
walk.     The  forms  must  be  well  staked  tc  the 


established  lines  and  grades,  the  stakes  alter- 
nating on  either  side  about  every  2  ft.  At 
each  slab  division,  cross-forms  should  be  put 
in  the  full  width  of  the  walk  and  at  right 
atigles  to  the  side  forms.  Thin  strips  of  metal 
will  be  found  convenient  in  forming  curved 
lines. 

CLEANIXi;     AND    WETTINC.    OF    FORMS. 

Clcaninf/  Forms. — Forms  should  be  thor- 
oughly cleaned  of  all  sawdust,  dirt,  chips,  ice 
and  other  foreign  matter  before  placing  con- 
crete, and  whenever  necessary,  forms  should 
be  cleaned  out  by  a  steam  jet  or  other  elifec- 
tivc  means,  especially  in  freezin,g  weather.  The 
,  cleaning  should  be  done  just  previous  to  plac- 
ing the  concrete.  .Adequate  measures  must  be 
taken  to  prevent  the  adhesion  of  mortar  to 
the  forms.  F.special  care  must  he  taken  to 
prevent  sawdust  from  lodging  in  the  beam  and 
column  boxes.  Too  much  care  cannot  be 
given  the  matter,  as  it  is  of  far-reaching  im- 
portance, and  failure  to  properly  look  after 
this  cleaning,  damages  the  work  in  a  way 
w-hicli  is  hard  to  rectify.  Before  closing  the 
door  at  the  foot  of  the  column  box,  look 
through  the  box  and  see  that  no  chips,  blocks 
of  w'ood  or  refuse  of  any  kind  has  fallen  into 
the  box  and  become  lodged  in  the  reinforcing 
steel. 

Previous  Use  of  Forms. — .'\11  forms  having 
been  previously  used  should  be  thoroughly 
cleaned  and  prepared  before  being  used  a.gain. 

Adhcsion  of  Concrete  to  Forms. — Concrete 
will  adhere  very  strongly  to  forms  if  no  spe- 
cial provision  be  taken  to  prevent  it,  and  a 
great  deal  of  force  is  generally  necessary  to 
separate  the  forms  from  the  concrete.  Many 
different  methods  are  employed  to  prevent  this 
adhesion  as  will  be  described  below. 

Wetting  of  Forms. — .\11  forms,  if  not  coated 
with  some  oil,  should  be  thoroughly  wetted 
before  the  concrete  is  poured.  The  water 
should  be  thoroughly  applied  to  the  boards 
until  they  take  up  no  more  moisture.  In 
freezing  weather  steam  must  be  used  in  place 
of  water  to  drench  the  forms,  immediately  be- 
fore placing  the  concrete. 

Oil  for  Forms. — Better  results  can  gener- 
ally be  obtained  with  petrolatum  cut  down 
with  three  parts  of  hot  kerosene  and  then  ap- 
plied with  a  brush.  The  oil  to  be  used  in  oil- 
ing forms  should  be  thick  and  heavy  enough 
to  act  as  a  filler  for  the  forms.  Care,  however, 
must  be  taken  not  to  get  this  on  too  thick,  as 
grease  spots  in  concrete  leave  an  unsightly  ap- 
pearance. The  quality  of  oil  known  as  "sludge" 
at  the  oil  refineries,  or  its  equal,  is  recommend- 
ed. The  oil  should  be  thin  enough  to  flow  and 
fill  the  grain  of  the  wood.  .\  slight  oiling  of 
forms  will  result  in  great  economy  in  saving 
of  forming  lumber.  .A.n  excess  of  oil  must  not 
be  used.  The  oil  must  be  applied  every  time 
the  forms  are  set. 

Use  of  Boiled  Linseed  Oil. — Forms  which 
are  to  be  used  repeatedly  may  be  given  on 
the  surface  next  the  concrete  three  good  coats 
of  pure  l)oiled  linseed  oil,  applied  with  a  brush, 
and  each  coat  allowed  to  dry  before  the  forms 
are  used.  If  at  any  time  the  forms  become 
rough,  and  there  is  danger  of  injury  to  the 
smoothness  or  appearance  of  the  concrete, 
they  should  be  cleaned,  redressed  and  again 
given  three  coats  of  boiled  linseed  oil  as  above 
stated. 

Soap  Coating  for  Forms. — Cheap  soap 
boiled  and  applied  hot  to  the  forms  gives  very 
.good  results  in  preventing  the"  adhesion  of 
concrete  to  forms.  Ordinary  soft  soap  does 
not  injure  the  surface  or  diminish  the  strength 
of  the  concrete.  Forms  for  surfaces  that  are 
to  be  whitewashed,  grouted,  or  plastered 
should  be  treated  with  soap  boiled  and  ap- 
plied hot.  instead  of  oil  or  grease,  as  the  oil 
or  grease  is  apt  to  discolor  the  whitewashing 
or    plastering. 

Cold  Water  Paint. — Forms  may  be  coated, 
after  thoroughly  cleaning,  with  cold  water 
paint,  and  after  they  have  been  erected,  should 
receive  another  coat. 

Use  of  Shellac. — Applying  shellac  to  the 
forms  improves  the  appearance  of  the  con- 
crete  surface. 

Forms  Lined  With  Metal.— When  the  forms 
are  lined  with  sheet  metal,  the  adhesion  of 
concrete  to  the  lining  is  generally  more  diffi- 


cult to  overcome.  Ordinary  oils  will  not  ad- 
here properly  to  sheet  metal  lining;  fat  salt 
pork  has  been  found  to  give  satisfactory  re- 
sults. 

Removal  of  Forms  and  Centers. 

GR.\EU.\L    REQUIRE.ME.N'TS. 

Forms  shall  not  be  removed  until  the  con- 
crete shall  have  become  hard  enough  to  be 
unquestionably  self-supporting.  No  forms 
should  be  allowed  to  be  removed  except  in 
the  presence  of  the  inspector.  The  most  im- 
portant precaution  in  reinforced  concrete  con- 
struction, and  whose  importance  cannot  be 
overestimated,  is  caution  in  the  removal  of  the 
form  work. 

A'otitication  of  Form  Kemoval. — No  forms 
whatever  should  be  removed  at  any  time  with- 
out first  notifying  the  engineer  in  charge  of 
the  work.  But  such  notification  should  not  be 
considered  to  relieve  the  contractor  of  re- 
sponsibility for  the  construction  and  removal 
of   such    forms. 

Contractor's  Risk. — Forms  are  removed 
from  the  concrete  at  the  contractor's  risk  at 
any  time,  and  should  any  of  the  concrete  give 
way  by  such  removal  or  become  permanently 
injured,  the  contractor  should  be  required  to 
remedy  same  at  his  own  expense.  The  con- 
tractor should  be  expected  by  suitable  ob- 
servations to  know  when  the  concrete  in  any 
section  of  the  work  is  sufficiently  hardened 
to  bear  its  own  dead  load  plus  additional  load 
as  may  be  imposed  by  the  work  of  installation 
and  .should  not  be  relieved  of  responsibility 
for  premature  removal  of  centers.  The  en- 
gineer, however,  may  when  he  deems  advis- 
able, order  the  centering  to  remain  for  a 
longer  time.  The  engineer's  acquiescence  in 
permitting  removal  of  forms  should  not  by 
any  means  relieve  the  contractor  of  responsi- 
bility for  same. 

Time  of  Removing  Forms. — Under  no  cir- 
cumstances should  forms  be  removed  until 
the  concrete  has  attained  sufficient  strength  to 
resist  accidental  thrusts  and  permanent  strains 
which  may  come  upon  it.  Forms  supporting  re- 
inforced members  should  be  left  in  place  until 
the  concrete  rings  sound  and  is  readily  chipped 
by  a  blow  from  a  pick.  Much  attention  must 
be  given  to  this  portion  of  the  work,  which  is 
fraught  with  danger  under  incompetent  direc- 
tion. No  exact  time  for  the  removal  of  form 
can  be  safely  prescribed  because  of  the  vary- 
ing character  of  the  work,  the  variations  in 
the  setting  of  different  cements  and  the  in- 
fluence of  atmospheric  conditions.  Forms 
should,  however,  remain  longer  under  beaitis 
and  arches  than  around  columns  or  walls,  and 
longer  under  beams  and  arches  of  long  spans 
than   of  short  spans. 

City  Ordinances. — Removal  of  forms  should 
comply  with  the  city  ordinances  or  regidations 
governing  reinforced  concrete*  construction 
and  forms  should  not  be  removed  untrl  the 
approval  of  the  engineer  is  obtained. 

Foreman  to  Be  In  Charge. — A  competent 
and  experienced  foreman  should  be  in  charge 
of  the  removal  of  forms  at  all  times,  ."^t  no 
time  are  more  men  to  be  engaged  in  the  strik- 
ing of  forms  than  the  foreman  can  fully  direct 
and  supervise.  No  foreman  lacking  the  re- 
quired experience  in  this  line  on  high  grade 
work,  should  be  allowed  upon  the  work. 

Test  Concrete  Beams. — As  an  aid  to  judg- 
ing when  forms  and  supports  may  be  re- 
moved safely,  and  when  the  concrete  worlc 
may  be  used  safely  to  carry  extraneous 
w-eights  or  loads,  test  concrete  beams  about 
•  4x6  ins.  by  3  ft.  in  length,  made  of  concrete 
taken  from  batches  which  are  being  placed 
in  the  portions  of  the  structure  under  con- 
sideration. 

Forms  Not  Supporting  Loads. — Forms 
which  do  not  support  loads  may  be  removed 
as  soon  as  the  concrete  has  taken  its  final  set. 

Minimum  Time  Limits  for  Form  Removal. 
—  (a)  The  minimum  time  for  the  removal  of 
forms  (not  the  supporting  shores')  should  be 
as  follows :  For  walls  in  mass  work,  2  days : 
for  thin  walls,  3  days ;  for  sides  of  lintels, 
girders  and  beams,  3  days:  for  bottom  of 
slabs,  4  days;  for  spans  of  6  ft.  or  less  plus  1 
day  extra  for  each  additional  foot  of  span ; 
for    columns.   2    days. 

(b)   The  minimum,  time  for  the  removal  of 
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shores  should  be  as  follows:  For  bottoms  of 
beams  and  girders,  14  days,  for  spans  of  ordi- 
nary length. 

(c)  Should  frost  occur  before  the  concrete 
has  attained  sufficient  strength  to  enable  the 
removal  of  the  centering,  the  counting  of  time 
for  this  removal  should  start  after  the  influ- 
ence of   frost  has   been  entirely   eliminated. 

Freezing  Weather. — When  the  necessary 
|)recautions  are  taken  during  freezing  weather, 
the  forms  may  be  taken  down  at  the  usual 
time,  if,  m  the  judgment  of  the  engmcer,  the 
test  prisms  made  under  the  same  conditions 
as  the  concrete  is  made,  has  attained  sufficient 
strength.  As  a  general  thing,  however,  the 
forms  must  remain  in  place  much  longer  than 
in  warm  weather.  Special  care  must  be  used 
in  removing  centering  when  the  concreting 
has  been  done  in  cold  weather.  Falsework 
must  never  be  removed  while  the  concrete  is 
frozen.  If  necessary,  artificial  lieat  must  be 
employed  to  thaw  the  whole  mass  and  the 
set  and  hardness  determined  before  removing 
false  work.  In  other  words,  don't  remove 
any  forms  until  absolutely  certain  that  the 
concrete  is  thoroughly  hardened  and  that  no 
portion  is  either  soft  or  frozen.  The  only 
sure  way  of  knowing  when  the  cement  is  fully 
set  and  the  concrete  properly  hardened,  is  to 
actually  test  it  with  a  hammer  for  hardness. 
To  do  this,  it  is  necessary  to  remove  small 
portions  of  the  fornnvork  in  each  section  of 
the  structure  to  be  certain  that  there  are  no 
soft  spots. 

Forms  to  Be  Easily  Removed. — Forms 
should  be  removed  gently  without  chipping  or 
jarring  the  concrete.  Prying  with  bars  or 
striking  with  a  sledge  must  not  be  allowed  as 
all  jar  and  vibration  must  be  avoided. 

Manner  of  Removing  Forms. — Forms  when 
being  taken  down  must  not  be  dropped  onto 
floors  and  knocked  against  columns  and  walls. 
The  forms  should  always  be  eased  down  by 
a  cable  or  other  similar  method.  Always  leave 
in  place  a  few  intermediate  posts  so  as  not  to 
place  the  entire  dead  weight  too  suddenly  on 
the  beams  and  columns.  A  regular  procedure 
should  be  followed  in  removing  forms,  and 
the  work  should  be  done  by  regular  gangs  so 
that  the  men  become  trained  in  the  require- 
ments and  methods  of  the  work.  Care  must 
be  exercised  and  precautions  taken  to  prevent 
large  masses  of  forms  from  falling  on  floors. 
In  other  words,  the  work  of  removing  the 
forms,  molds,  and  centering  should  be  done 
with  great  care  so  as  to  avoid  injury  to  the 
concrete. 

Cleaning  and  Piling  Forms. — The  forms 
upon  removal  should  be  thoroughly  cleaned 
of  all  cement  and  any  necessary  repairs  should 


be   made   and   the    forms   piled   in    some   con- 
venient place. 

Superimposed  Loads  On  Forms. — When 
forms  are  being  removed,  there  must  be  no 
load  upon  the  portion  of  the  concrete  affected 
m  excess  of  one-sixth  of  the  live  load  for 
which  the  portion  affected  was  designed,  un- 
less temporary  shores  are  left  i:i  to  take  care 
of  such  load. 

COLUMN    FORMS. 

Column  forms,  if  removed  first,  should  be 
so  removed  as  not  to  disturb  the  beam  and 
girder  forms. 

Time  of  Removal. — Column  forms  should 
not  be  removed  in  less  than  two  days,  in  sum- 
mer; in  cold  weather,  four  days;  provided 
girders  are  shored  to  prevent  appreciable 
weight  reaching  columns. 

SLAB,    BE.^M    AND    GIRUER    FORMS. 

Floor  Slabs  and  Sides  of  Beams. — Forms 
should  not  be  removed  from  floor  slabs  -oi 
ordinar}'  spans  in  less  than  seven  days.  Sides 
of  beams  and  girders  should  not  be  removed 
in  less  than  three  days.  The  bottom  of  beam 
and  girder  forms  should  remain  in  place  until 
after  the  side  forms  have  been  removed  so 
as  to  inspect  the  sides  of  the  beam  without 
lessening  the  support  of  the  beam  against  col- 
lapse. In  all  cases  leave,  at  least,  one  line  of 
shores  in  the  center  of  the  floor  slabs  when 
removing  floor   forms. 

Beam  and  Girder  Supports. — The  original 
supports  for  all  beams  and  girders  should  re- 
main in  place  at  least  14  days,  but  all  beams 
and  girders  having  more  than  30-ft.  span 
from  center  to  center  of  support  should  be 
considered  as  special  cases  and  should  be  sub- 
ject to  inspection  of  the  Building  Department 
before  removal  of  supports. 

Freezing  Weather. — The  time  at  which 
props  or  shores  may  safely  be  removed  from 
under  beams  and  girders  will  vary  with  the 
condition  of  the  weather,  additional  time, 
however,  should  be  allowed  for  each  and  every 
day  that  the  thermometer  registers  any  time 
during  the  day  or  night  below  35°  F. 

Removal  of  Shores. — Before  removing  the 
shores  under  any  beam  or  girder,  the  column 
supporting  it  should  be  stripped,  so  that  col- 
umns may  be  examined  on  all  sides,  and  at 
least  one  side  of  each  beam  and  girder  form 
should  be  removed  in  order  to  expose  the 
concrete  to  view,  so  as  to  give  evidence  of 
the  soundness  and  hardness  of  the  concrete. 
The  shoring  underneath  principal  girders  and 
beams  should  be  the  last  to  be  removed. 

Method  of  Removing  Shores.  —  Shores 
should  be  removed  without  jarring  the  struc- 


ture by  properly  pulling  the  double  wedges  at 
the  bottom.  Shores  should  be  lowered  gently! 
and  not  allowed  to  drop  heavily  onto  floors  I 
and  thrown  against  columns.  When  shores | 
are  finally  removed,  they  should  be  taken  out 
for  a  beam  or  a  panel  at  a  time  and  under  no' 
circumstances  must  all  shores  under  a  floor  be  I 
knocked  down  at  haphazard  or  in  rapid  suc- 
cession. 

Removing  Shores  Before  Forms. — While  it 
is  customary  practice  to  some  extent  to  re- 
move shores  one  at  a  time  and  then  put  them 
back  again  in  order  to  permit  the  removal  of 
bottom  boards  of  beam  forms,  etc.,  this  prac- 
tice should  not  be  permitted.  The  reasons  are' 
obvious. 

Precautions  to  Be  Obserz'ed — In  removing 
forms  the  falsework  should  be  lowered  to  such 
extent  as  to  permit  the  form  to  drop  away 
an  inch  or  two  from  the  slab,  in  which  posi- 
tion it  should  remain  for  24  hours.  \Vhile 
the  wedges  are  being  loosened  the  concrete 
must  be  carefully  inspected. 

WALL    F0RM.S. 

Massive  Wall  Forms. — Forms  for  massive 
concrete  walls  should  not  be  removed  in  less 
than  one  day,  or  when  the  concrete  will  bear 
pressure  of  the  thumb  without  indentation.  If 
indented,  the  concrete  is  too  soft  to  permit  of 
removing  the  forms. 

Thin  Walls. — Forms  for  thin  concrete  walls 
should  not  be  removed  in  less  than  two  days 
for  ordinary  conditions ;  in  cold  weather,  five 
days.     If  the  wall   is  very  thin   and   is  to  be 

ARCH    CENTERS. 

Striking  Centers. — The  centers  should  be 
struck  when  directed  by  the  engineer,  which 
direction  should  not  be  given  until  the  ma- 
sonry above  them  has  been  completed  up  to 
the   level   of  the  bottom   of  the  coping. 

Time  of  Removing  Centers. — Centers  for 
arches  of  small  size  should  not  be  removed  in 
less  than  one  week  and  for  large  arches  with 
heavy   dead  load   not  less  than   one  month. 

Method  of  Removing  Centers. — Arch  cen- 
ters should  be  removed  without  shock  or  jar 
to  the  arch  ring.  Centers  should  be  lowered 
evenly  and  gradually,  so  that  the  ring  can  set- 
tle uniformly.  For  very  long  spans  the  en- 
gineer will  provide  special  instructions  for 
striking  centers. 

MISCELLANEOUS  FORMS. 

Conduits. — Forms  for  conduits  may  be  re- 
moved within  two  or  three  days,  provided 
there  is  not  a  heavy  fill  upon  the  conduits. 

Sidewalk  Forms. — Forms  for  cement  side- 
walks should  be  left  in  place  until  the  con- 
crete  or  mortar  has  set. 
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Portable  Magazines  for  the  Storage  of 

Explosives ;  Methods  of  Thawing 

Dynamite. 

High  explosives  freeze  at  a  temperature  be- 
tween 45°  F.  and  50°  F.,  and  should  be  stored 
in  dry,  well  ventilated  magazines  and  kept  at 
a  temperature  above  their  freezing  point.  The 
magazine  should  be  made  bullet  and  fireproof 
or  should  be  situated  so  as  to  be  surrounded 
by  high  banks.  All  inflammable  material  such 
as  brush,  weeds  and  high  grass  should  be 
trimmed  back  as  far  as  possible  from  the 
magazine.  It  is  also  well  to  make  two  or 
three  furrows  with  a  plow  encircling  the  mag- 
azine to  prevent  any  grass  fire  from  reaching 
it.  Detonators  and  explosives  should  never 
be   stored   in   the   same   magazine. 

A  cheap  and  successful  magazine  for  stor- 
ing explosives  on  the  construction  of  the 
Catskill  aqueduct  is  illustrated  by  Fig.  1.  Sev- 
eral of  these  houses  were  used  by  the  Degnon 
Contracting  Co.,  60  Wall  St.,  New  York,  on 
their  contract  at  Forest  Glen  in  connection 
with  the  construction  of  Contract  47.  Since 
the  completion  of  the  work  the  company  has 
sold  some  of  them  and  desires  also  to  dispose 


of  the  others.  Fig.  2  gives  the  plans  and  de- 
tails of  the  magazine  and  Table  I  gives  a  bill 
of  material  for  its  construction. 

In  a  recent  catalog  of  the  Dupont  Powder 
Company  useful  information  is  given  on  the 


storage  of  explosives,  together  with  illustra- 
tions of  small  magazines,  some  of  which  we 
reproduce  here.  A  cheap  magazine  for  con- 
tractors' w'ork  may  be  built  of  1-in.  boards 
nailed  to  studding.    The  inside  should  be  lined 


TABLE  I.— BILL  OP  MATERIAL  FOR 
Size  and  kind.  Length. 

Inches.                                                 No.           Ft.     Ins.  F.  B.  M. 

4X6    4               S  6  68 

3X8    1             12  n  24 

2X9    4               8  6  51 

2X6    4                S  6  34 

2X6    11               5  0  55 

2X6  dressed  In 80  lin.  ft.  80 

2X3    30  lin.  ft.  15 

H4  boards  dressed 6  0  130 

1X8  dressed   5               6  0  20 

IXG     26  lin.  ft.  13 

1X4    2               6  0  4 

1X4     50  lin.  ft.  17 

1X4  D.  I.  side  and  2  edges...    125  lin.  ft.  42 

1X2     55  lin.  ft.  9 

1X1%    26Iin.ft.  3 

1   boards    S  6  43 

1  boards 7  6  3S 

1  boards  D.   I.   side 4  0  3(1 

1  T.  and  G 7  6  36 

1  T.  and  G 6  0  30 

1  T.  and  G 5  0  220 

1  T.  and  G .  .  150 

M:  dressed 5  6  70 

Total    1,182 


POWDER  HOUSE. 

Description. 
Corner  posts. 
Door  trim. 
Purlins. 
Studding. 

.Studs,   wall  plates  and  door  braces. 
Door  framing. 
Cleats. 

Lower  shelves. 
Door  trim. 
For  doors. 
Below  lower  door. 
For  doors  bevel  in  field. 
For  doors  and  trim. 
Cleats. 
Door  trim. 
Roof. 
Floor. 

Vert,  of  %"  shelves. 
Outside  sheeting. 
Inside   sheeting. 

Sheeting  on  sides  and  inner  roof. 
Sheeting  for  doors. 
Upper   shelves. 


;Pebruary  21.  1912. 


ENGINEERING     &     CONTRACTING 


207 


IVA"  pipe— 2-0  . 
■  1"  pipe-130  -0 
U  1"  nipples,  i     jg 
!•  1"  nipples,  2     Ig 


Hardware. 


cases.     A  bo.K  is  she 


ma'ie  ot  2-in.  plank, 


with  sloped  lid,  which  may  be  covered  with 
galvanized  iron.  This  box  is  placed  in  a  pit 
large   enough   to   receive   it.   and   at   the   same 


i 

pjg.  1 — View  of  Magazine  and  Thawing  House  Shown  by  Plans   in  Fig.  2. 


I  1",    12    branch    tee.    with    1V>"    back    outlet    in 

center. 
I  1".    12    branch    tee,    left    thread,    with    1"    back 

outlet  in  center. 
10  1"  C.  I.  ells. 
:0  1"  return   bends,   wide  pattern,    4"    center   to 

center. 
;  1"  plugs. 

;  1"  left  thread  plugs. 
I  H4"  brass  gate  valve. 
1  1"  brass  gate  valve. 
10  1"  pipe  straps. 
12  9"  strap  hinges, 
i  padlocks,  staples  and  clasps. 
!00  ft.  corrugated  iron,  T,'  lengths. 
Tar  paper,  say  1  roll. 

ivith  1-in.  boards  and  the  space  from  the  sill 
0  the  plate  filled  with  coarse  sand.  The  out- 
;ide  should  be  covered  with  No.  24  or  No.  26 
ilack  iron  or  galvanized  iron.  For  making  the 
A-alls  bullet  proof,  8  ins.  of  sand  will  stop  a 
iO-30  Winchester,  but  it  takes  11  ins.  of  sand 
o  stop  the  high  power  Springfield  rifle  used 
)y  the  government. 

Portable  magazines  for  temporary  use  can 
ie  set  up  in  parts.  The  parts  are  spaced  from 
t  to  6  ft.  on  centers  and  are  set  in  the  ground 
lelow  the  frost  line  and  are  capped  with  a 
;ill  about  6x6  ins.  The  outside  of  the  posts 
ire  boarded  to  the  ground  with  1-in.  boards 
\nd    covered    with   black    or    galvanized    iron. 

The  magazine  shown  by  Fig.  3  is  provided 
ivith  a  heating  system  of  pipes  w-hich  may  be 
supplied  from  the  exhaust  steam  from  an  en- 
gine or  a  pump  or  with  hot  water.  It  is  dan- 
lerous  to  use  live  steam  or  steam  under 
sressure  on  account  of  the  possibility  of  high 
:emperatures.  The  house  shown  by  Fig.  3  is 
designed  to  thaw  .500  lbs.  of  dynamite  in  trays 
Holding  .50  lbs.  each.  Sawdust  or  dry  sand  is 
noted  in  the  plans,  for  packing  the  walls.  Dry 
?and  is  a  good  insulating  material,  but  w^hen 
jsed  it  is  necessary  to  sheet  with  shiplap  or 
ongued  and  grooved  material  to  prevent  the 
;and  from  coming  out.  Of  course  mineral 
wool  would  be  superior  to  either  sand  or  saw- 
lust  if  the  extra  cost  were  warranted.  Figure 
■|  shows  a  heater  hours  and  a  standard  tv-pe 
if  heating  unit  for  small  hot  water  systems. 
When  installing  this  system,  it  is  imperative 
that  the  heater  house  be  enough  lower  than 
the  thrawing  house  to  permit  a  good  gravity 
Row  in  the  return  pipe  from  the  heating  coil 
in  the  thawing  house  to  the  heater.  The 
heater  house  should  be  built  at  a  distance  of 
from  30  to  50  ft.  from  the  thawing  house. 
Added  distance  increases  the  cost  of  construc- 
tion, and  diminishes  economy  of  operation, 
while  too  close  proximity  to  the  thawing  house 
adds  to  the  fire  risk.  The  pipes  between  the 
buildings  should  be  covered  with  standard 
magnesia  pipe  covering,  or  placed  in  a  saw- 
dust filled  box. 

Fresh  manure  as  a  thawing  agent  is  inex- 
pensive and  convenient,  but  is  efficient  only 
when  plenty  of  time  can  be  given  to  thawing, 
as  the  dynamite  cartridges  must  not  be  ex- 
posed directly  to  it,  but  the  closed  cases  buried 
in  it  or  the  walls  of  a  specially  designed  box 
lor  magazine  be  lined  with  it. 

Figure  4  shows  a  thawing  box  surrounded 
:with  manure,  for  100  lbs.  of  dvnamite  in  .50-lb. 


time  to  permit  the  packing  of  sufficient  manure 
between  the  box  and  the  earth,  on  sides  and 
bottom  and  also  on  top  when  the  box  is  in  use. 


Method    of    Righting    an    Overturned 

Dredge. 

.•\  gold  dredge  operated  by  the  Pacific  Gold 
Dredging  Co.  was  accidentally  sunk  on  Nov. 
22  last  in  19  ft.  of  water.  The  dredge  as 
described  by  Lewis  H.  Eddy  in  the  Engiiieer- 


a  hole  6  ins.  wide  and  12  ins.  long,  which  was 
made  by  the  spill  from  buckets  sliding  down 
back  ot  the  well  and  under  the  protecting 
plate,  which,  from  a  cause  unknown,  had 
bulged  away  from  the  well  hole  planking. 

.-Vfter  divers  had  been  sent  down  and  re- 
paired the  leak  an  8  in.  pump  was  installed 
on  the  port  pontoon,  which  was  the  most 
submerged  part  of  the  boat,  divers  cutting  a 
hole  in  the  deck  and  making  a  water  tight 
entrance.  Also  a  6-in.  pump  was  installed  in 
the  center  compartment  to  keep  down  the 
water  in  that  part  of  the  hull  as  an  aid  to  the 
larger  pump. 

Double  triple-blocks  were  rigged  to  the  bow 
gantry,  the  upper-tumbler  gantry  and  the  stern 
gantry.  A  1%  in.  hawser  was  employed  in 
making  a  connection  with  the  upper-tumbler, 
which  is  in  the  center  of  the  boat  and  the 
place  where  it  lias  the  strongest  pull.  Be- 
cause of  the  sinking  of  the  dredge  on  the 
port  side  the  main  auxiliary  winch  on  the 
main  deck  was  out  of  water,  and  was  em- 
ployed in  pulling.  Lines  were  attached  to  the 
top  of  the  structure,  so  as  to  assist  in  righting 
the  dredge.  A  heavy  strain  was  taken  on  all 
lines  fastened  to  the  gantries  before  starting 
the  pumps  and  then  the  pumps  were  put  in 
action  and  steady  pulls  were  taken  on  all 
lines  fastened  to  the  top  of  the  structure  pull- 
ing them  as  evenly  as  possible.  It  was  demon- 
strated that  the  lines  were  of  sufficient 
strength  to  raise  the  dredge  out  of  the  pond, 
before  the  pumps  were  started,  the  operator 
recognizing  that  the  tendency  of  the  hull 
would  be  to  settle  farther  over  as  it  was  re- 
lieved of  the  weight  of  the  water  within.     It 
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Fig.  2 — Plans  for  Degnon  Contracting  Co.,  Magazine  and    Thawing    House    Using    Steam    or 

Hot  Water   Heat. 


iiig  and  Mining  Journal  is  a  7%  cu.  ft.  close 
connected  bucket  elevator  tj'pe  equipped  with 
Bucyrus  machinery.  The  hull  is  95  ft.  long. 
38  ft.  6  ins.  wMde,'8  ft.  3  ins.  deep  and  draws 
.5  ft.  9  ins.  It  sank  in  26  ft.  of  water  and 
listed  to  the  port  side.  The  sinking  was 
caused  bv  a  leak  aft  of  the  well  hole  through 


required  only  an  hour  and  a  half  to  float  the 
dredge  after  the  pumps  were  started. 


The    International    Clay   Products    Show. 

— An  exposition  of  clay  products  will  be  given 
in  the  Coliseum,  Chicago,  March  1  to  12.  in- 
clusive.    A  space  170  ft.  long  and  70  ft.  wide 
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will  be  given  over  to  tlie  latest  approved 
methods  of  city  sanitation.  .\  full  size  vitri- 
fied brick  street  will  be  shown  and  in  this 
street   a   model   sewer   of    vitritied    salt-glazed 


full  size  ditch  will  be  shown  under  construc- 
tion with  steel  sheet  piling  and  newest  meth- 
ods of  bracing.  At  the  head  of  the  ditch  an 
.Austin  gasoline  driven  ditcher  will  be  in  op- 
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Fig.  3 — Plans  of  DuPont  Steam  or  Hot  Water  Thawing   House. 


sewer  pipe  will  be  under  construction.  This 
sewer  will  be  absolutely  water-tight — a  point 
that  is  now  being  insisted  upon  by  the  leading 
sanitarians.  Three  or  four  methods  of  mak- 
ing these   joints   tight   will   be   illustrated.     A 
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Fig.  4 — Section   Showing  Thawing   Box  Cov- 
ered With   IVIanure. 


eration  and  other  machinery  and  devices  now 
used  by  contractors  will  be  displayed.  The 
sewer  shown  will  lead  from  a  porcelain  bath 
room  and  all  the  connections  and  equipment 
will  be  shown  in  full  size,  such  as  flush  tanks, 
catch-basins,  and  manholes.  There  will  be 
an  exhibit  of  testing  machines  and  these  ap- 
pliances will  be  used  in  tests  on  the  various 
sewer  pipe  materials.  .\  section  of  a  10-ft. 
sewer  formed  of  vitrified  segmental  blocks, 
will  be  shown.  This  form  of  construction  per- 
mits the  lining  of  the  largest  sized  sewers  with 
vitrified   materials. 


The  outer  harbor  plan  for  the  City  of  Chi- 
cago has  been  advanced  another  stage.  The 
City  Council  Committee  on  Harbors  has  taken 
favorable  action  for  the  construction  of  docks 
to  cost  $4,400,000,  and  bonds  for  this  work 
will  ))c  voted  on  at  the  April  election. 


Instructions  for  Making  and  Filing  City 
Plats  in  Michigan/'-  i 

1.  In  makmg  the  survey  it  is  required  thatj 
permanent  monuments  shall  be  located  in  the 
ground  at  all  angles  in  the  boundaries  of  the 
land  platted,  and  at  all  the  intersections  of 
streets  or  streets  and  alleys  as  shown  on  the 
map  or  plat,  and  when  there  are  permanent 
objects  in  the  vicinity  of  such  monuments  the 
bearings  and  distances  of  such  objects  shall 
be  noted.  The  character  and  dimensions  of 
the  monuments  and  the  bearings  and  distances 
of  such  witness  points  or  objects  shall  be  dis- 
tinctly given  in  the  most  convenient  manner 
on  the  plat.  The  e.xact  position  of  the  monu- 
ments should  be  indicated  on  the  plat  by  a 
small  circle  "O"  or  cross  "X"  and  such  monu- 
ments must  not  be  of  wood.  They  are  to  be 
permanent. 

2.  If  the  plat  be  of  a  town,  city  or  village, 
the  full  name  of  such  town,  city  or  village 
must  appear  as  the  title  or  name  of  the  plat; 
if  the  land  platted  be  an  addition  to  or  a  sub- 
division of  a  town,  city  or  village  already  plat- 
ted, then  let  the  title  of  the  plat  include,  with 
the  name  of  such  addition  or  subdivision,  the 
name  of  the  town,  city  or  village,  as  the  case 
may  be,  of  which  such  platted  land  is  a  subdi- 
vision, or  to  which  it  is  an  addition.  The 
name  of  the  county  in  which  land  platted  is 
situated  should  appear  under  the  title. 

3.  The  plat  must  be  on  a  scale  showing 
not  more  than  iOO  ft.  to  an  inch,  and  on  good 
muslin-backed  paper  18.x24  ins.  in  size ;  all 
certificates  must  be  zvritten  or  printed  on  the 
paper  on  ■which  the  plat  is  made,  and  on  the 
same  side  of  the  sheet. 

4.  The  sections  and  parts  of  sections  plat- 
ted must  be  designated  by  lines  with  appro- 
priate letters  and  figures.  In  case  of  a  sub- 
division of  lots  or  blocks  of  a  previous  sur- 
vey, the  outlines  of  the  original  or  previous 
lots  or  blocks  so  subdivided  must  be  desig 
nated  by  lines,  which  must  be  marked  with 
appropriate  letters  and  fign-ires.  This  must  be 
done  in  such  a  manner  as  to  show,  without 
reference  to  the  written  description,  the 
starting  point   and   the   course  and   length  of 
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each  of  the  outlines.  Where  any  of  the  out- 
lines are  identical  and  coterminus  with  the 
lines  of  a  previous  survey  or  plat,  it  will  be 
sufficient  to  give  the  destination  of  such  out- 
lines as  given  in  such  previous  survey  or  plit. 
u.    The  land  platted  is  to  be  fully  described 

•Abstract     of     pamphlet     issued     by     Auditoi 
General's   Department. 
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III  i^'ritiiiji  or  printiiiL)  upon  the  paper  on 
which  the  plat  is  drawn.  This  description 
must  be  so  complete  that  from  it,  without 
reference  to  the  plat,  the  starting  point  can 
be  determined  and  the  outlines  run.  In  con- 
nection with  the  description  sliould  be  a  short 
and  simple  form  of  dedication,  which  must 
be  signed  by  the  proprietors  and  their  wives. 
whose  signatures  nuist  be  witnessed,  and 
whose  execution  of  the  dedication  must  be 
acknowledged  as  deeds  conve.ving  land  are  re- 
quired to  be  witnessed  and  acknowledged. 

6.  There  must  be  drawn  upon  the  plat  a 
plain  designation  of  the  cardinal  points  and  a 
correct  scale. 

T.  Where  all  the  lots  in  any  block  have  the 
>ame  dimensions  it  shall  be  sullicient  to  mark 
the  precise  length  and  width  upon  one  tier 
thereof,  but  all  gores,  triangles,  or  other  lots, 
which  are  not  either  squares  or  parallelo- 
grams, shall  have  the  length  of  their  sides 
defined  by  ligures. 

8.  The  streets  must  be  named  or  numbered 
and  their  course  and  width  designated.  All 
public  grounds  and  alleys  must  be  properly 
designated. 

9.  The  surveyor  must  certify  that  the  plat 
is  a  correct  one  and  that  the  monuments  de- 
scribed in  it  have  been  planted  as  therein  de- 
scribed. 

10.  Detached  parcels  cannot  be  included  in 
one  plat,  nor  can  more  than  one  plat  be  made 
on  one  sheet.  Contiguous  parcels  owned  by 
different  parties  may  be  embraced  in  one  plat, 
all  joining  in  the  execution  and  acknowledg- 
ment, it  is  not  necessary  to  specify  the  par- 
ticular parcels  belonging  to  each. 

11.  Before  a  plat  shall  be  forwarded  for 
approval,  and  before  any  copies  are  made 
therefrom,  there  must  be  inscribed  upon  the 
original  the  County  Treasurer's  tax  certificate 
required  by  law.  .Also  a  certificate  of  ap- 
proval of  the  city  or  village  council,  or  town- 
ship board,  as  the  location  of  lands  platted 
may  require. 

12  For  the  purpose  of  approval  and  record 
infi,  an  exact  copy  is  to  be  made  from  the 
original  after  certificates  above  referred  to  are 
inscribed  thereon,  and  said  original  and  copy 
forwarded  to  the  Auditor  General  of  the 
state  for  approval  and  record,  together  with 
$4.00  fee  required  by  the  statute.  When  the 
original  plat  has  ben  approved  by  the  Auditor 
General  the  same  will  be  forwarded  from  the 
.Auditor  General's  Department  to  the  Register 
of  Deeds  of  the  county   in   which   lands  are 


platted,  for  recording,  together  with  fee  re- 
quired by  statute,  while  tlie  copy  will  be  lilcd 
in  the  office  of  the  Auditor  General.  Should 
proprietor  wish  to  retain  a  copy,  two  copies  of 
the  original  should  be  forwarded  at  the  time 
of  forwarding  the  original  plat,  one  copy  ol 
which  may  be  made  on  tracing  linen,  if  so 
desired,  which  second  copy  will  be  returned 
to  proiirietor  with  proper  certificates  thereon. 
!3.  The  fee  of  $4.00  to  accompany  the 
original  plat,  as  above  required,  covers  a  fee 
of  $1.00  to  the  Register  of  Deeds  for  record- 
ing, and  a  fee  of  $3.00  to  the  Auditor  General 
for  the  benefit  of  the  State. 

SUGGESTIONS   TO   BE  OHSKRVED  Cl.OSKI.V. 

1.  The  term  "as  proprietor"  or  "pro- 
prietors" should  appear  after  the  name,  or 
names  of  the  owners,  in  the  dedication. 

2.  Do  not  use  rubber  stamps  for  signa- 
tures. 

3.  All  names  in  the  body  of  dedication, 
acknowledgment  and  certificates  should  agree 
to  the  letter  witli  signatures,  as  appended.  A 
full  name  should  not  be  used  in  one  place 
and  an  abbreviation  or  initial  substituted  for 
it  in  another. 

4.  If  the  plat  is  made  by  a  corporation, 
the  corporate  name  should  be  used,  followed 
by  'the  names  of  its  president  and  secretary 
and  have  impressed  the  seal  of  the  corpora- 
tion: if  by  an  association,  then  president  and 
secretary  should  sign  with  scroll  seals  after 
their  signatures. 

"i.  Building  restrictions,  franchise  rights, 
and  the  like,  have  no  place  in  the  dedication. 
It  is  held  that  no  "reversions"  can  be  re- 
served in  streets  and  other  parcels  dedicated 
to  the  public,  even  though  an  attempt  is  made 
to  do   so   in   the  dedication. 

6.  It  is  desirable  that  a  trustee  should  state 
his  authoritv ;  similarly  for  an  attorney-in- 
fact. 

7.  The  caption  should  agree  exactly  with 
the  title  as  printed  in  certificates.  Correct 
spelling  is  very  desirable  in  caption  and  title. 

8.  The  law  requires  that  in  the  drawing 
and  in  writing  there  shall  be  provided  two 
separate,  complete  and  independent  descrip- 
tions of  the  land  platted,  which  must  be  con- 
sistent with  each  other.  This  means  that 
many  items  must  be  repeated,  and  of  course 
it  requires  exact  agreement  in  all  cases  where 
two  recorded  items  signify  the  same  thing.  If 
the  boundaries  are  described  by  bearings  and 


distances,  the  "place  of  beginning"  must  be 
noted  on  tile  drawing  and  the  bearings  and 
distances  noted  on  the  drawing  must  agree 
exactly  with  tliosc  given  in  the  written  de- 
scription. 

!t.  The  numbering  of  lots  and  blocks  in 
every  plat  must  be  regular  and  continuous 
commencing  with  lot  1,  block  1,  dividing  into 
liiocks  may  be  omitted   (but  not  preferable), 

lu.  Distinguish  old  survey  lines,  old  lot 
and  block  numbers,  preferably  in  ink  of  some 
other  color  than  black, 

11.  Numerical  dimensions  should  agree  fair- 
ly well  with  scaled  values.  The  length  record- 
ed on  any  boundary  line  should  agree  exactU' 
with  the  aggregate  of  lot  and  street  dimen- 
sions along  that  line. 

12.  The  boundary  of  the  platted  portion 
should  be  represented  by  a  continuous  line, 
dotted  if  desired  where  it  crosses  streets. 

13.  Curved  boundaries  should  be  adequate- 
ly surveyed  and  their  curve  elements  recorded 
on    the   dravi'ing. 

14.  .\  lot  cannot  be  divided  by  road  or 
another   lot. 

\'j.     I'ully  describe  all  "excepted"  parcels. 

16.  All  alleys,  public  walks  and  the  like 
should  be  plainly  designated  as  such. 

17.  The  law  requires  that  the  plat  be  made 
by  a  competent  person.  This  implies  a  work- 
manlike execution  of  the  plat  in  every  de- 
tail. Freehand  linear  drawing  should  nof  be 
attempted,  nor  should  other  principles  of 
.good  surveying  and  draftsmanship  be  offended. 

18.  No  plat  will  be  examined  at  this  De- 
partment that  does  not  contain  all  certificates 
required  by  the  statute, 

19.  No  plat  should  be  forwarded  to  this 
Department  for  examination  without  the 
name  and  address  of  proprietor  or  surveyor 
accompanying  the  same, 

20.  No  plat  will  be  examined  or  considered 
until  statutory  fee  of  $4,00  is  received. 

21.  The. examination  of  a  plat  by  the  Audi- 
tor General's  Department  does  not  presume 
to  discover  all  mathematical  errors,  nor  even 
to  provide  suggestions  for  remodeling  the 
descriptive  matter.  All  who  submit  plats 
should,  at  least,  carefully  review  them  when 
returned  for  correction.  Sometimes  errors 
are  carelessly  introduced  in  the  very  act  of 
correction.  If  a  similar  error  appears  a  num- 
ber of  times  on  the  same  plat  only  one  men- 
tion may  be  made  of  its  occurrence;  but  the 
sender  of  the  plat  should  make  sure  that  the 
correction   is   made   wherever   necessarv 
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Mileage  and  Cost  of  Public  Roads  in 

the  United  States  in  1909. 

In  November,  1909,  the  U,  S.  Office  of  Pub- 
lic Roads  began  an  investigation  to  ascertain 
the  mileage  of  improved  and  unimproved  roads 
in  the  United  States.  This  investigation  was 
completed  about  the  close  of  the  fiscal  year, 
1911,  and  a  bulletin  containing  the  results  of  it 
has  been  issued  recently.  The  work  of  com- 
piling the  information  in  the  bulletin  was  car- 
ried on  by  Mr.  J.  E.  Pennybacker,  Jr.,  Chief 
of  Road  Management,  until  he  left  the  Office 
of  Public  Roads  on  Jan.  1,  1911,  and  was  com- 
pleted by  Mr.  M.  O.  Eldridge.  Assistant  in 
Charge  of  Road  Management  since  that  time. 
Previous  to  the  publication  of  the  bulletin  the 
latest  figures  on  public  road  mileage  were 
those  for  the  year  1904,  The  bulletin  recently 
issued  shows  the  mileage  of  improved  and  un- 
improved roads  in  the  United  States  for  the 
.vear  ending  Dec,  31,  1909,  In  addition  it  con- 
tains considerable  general  data  on  the  cost  of 
road  building. 

In  the  new  bulletin  it  has  been  the  intention 
to  assemble  the  results  of  the  investigation  in 
such  a  way  as  to  illustrate  the  progress  in  road 
improvements  in  the  different  states  for  the 
five-year  period  from  1904  to  1909.  The  sta- 
tistics relate  to  country  roads  only,  except  in 
a  few  instances.     The  information  was  secured 


by  correspondence,  principally  with  road  offi- 
cials and  partly  with  private  citizens  of  the 
various  states  and  territories,  counties,  town- 
ships, districts  and  other  civil  subdivisions  of 
the  United  States.  The  magnitude  of  the  task 
may  be  appreciated  when  it  is  understood  that 
there  are  in  the  United  States  about  150,000 
state,  county  and  local  road  officials,  and  that 
it  was  necessary  to  correspond  with  most  of 
these  in  order  to  secure  the  desired  informa- 
tion. Kvery  possible  effort  was  made  to  verify 
the  accuracy  of  the  figures  given,  and  when 
there  was  any  doubt  as  to  th^ir  correctness 
they  were  returned  for  correction  or  approval 
to  the  person  from  whom  they  were  received 
or  to  some  other  person  qualified  to  give  cor- 
rect information.  Upon  the  completion  of  the 
tabulations  for  the  various  states  they  were 
submitted  to  the  heads  of  state  highway  de- 
partments or  geological  surveys  or  to  some 
well  informed  person  in  the  state  for  correct 
tion  and  approval. 

The  total  mileage  statistics  are  based  main- 
ly on  approximations  or  estimates  from  the 
various  civil  subdivisions  of  the  United  States, 
as  there  are  very  few  states  or  counties  w'here 
the  roads  have  been  actually  surveyed  and 
measured,  and  it  will  be  impossible  to  secure 
accurate  data  in  regard  to  total  mileage  until 
this  has  been  done.  The  statistics  in  regard  to 
the  mileage  of  improved  roads  are  based  more 
nearly  on  facts  than  on  estimates,  although  in 


many  cases  the  mileage  of  improved  roads  was 
estimated.  It  is  quite  possible,  therefore,  that, 
in  spite  of  the  precautions  which  have  been 
taken,  some  errors  have  crept  in.  The  total 
mileage,  as  well  as  the  mileage  of  improved 
roads,  may  be  in  some  instances  overestimated, 
and  in  others  underestimated.  In  view  of 
these  facts,  the  Office  of  Public  Roads  can  not 
vouch  for  the  absolute  accuracy  of  all  of  the 
figures  it  gives,  but  it  is  believed  that,  taken 
as  a  whole,  they  can  be  accepted  as  a  fairly 
accurate  record  on  which  to  base  the  progress 
of  road  building  in  the  various  states  during 
the  five-year  period  treated.  It  is  believed, 
moreover,  that  these  figures  are  more  reliable 
than  those  presented  for  the  year  1904. 

Table  1  shows  the  public  road  mileage  of 
the  United  States  in  1904  and  1909.  In  this 
table  and  in  fact  throughout  this  article  the 
term  "improved  roads"  implies  a  road  which 
has  been  graded,  drained  and  surfaced  with  a 
hard  materia!  or  a  combination  of  materials, 
or  to  which  some  preparation  has  been  ap- 
plied, resulting  in  a  reasonably  smooth,  firm, 
and  durable  surface.  Macadam  or  gravel  roads 
may  be  cited  as  examples  of  hard  material  ap- 
plied to  earth  subgrades ;  the  sand-clay  road 
and  bituminous  macadam  are  good  e.xamples 
of  the  application  of  combinations  of  mate- 
rials to  effect  the  desired  result,  while  the 
use  of  oil,  tar,  and  other  bitumens,  principally 
on    macadam    roads,    though     occasionally     on 
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TABLl';    I.— PUBLIC    HO  AD   illLEAGE 


State.  Total 

1!I04. 

Alabama    G0,0S9 

Arizona     5,987 

Arkansas     3(j,445 

Caliloriiia    4t),6o3 

Colorado    30,:;i4 

Connecticut    14, OSS 

Delaware    3,000 

Florida    17,374 

Georgia    57.203 

Idaho    1.S.163 

Illinois    !)4,141 

Indiana    GS,306 

Iowa      102, 44S 

Kansas     101,196 

Kentucky    57,137 

Louisiana    24,897 

Maine    25,52S 

Maryland    lti,773 

Massachusetts     17.092 

Michisar.     69,296 

Minnesota     79,324 

Mississippi    3S,69S 

Missouri 108,133 

Montana     22,419 

Nebra.ska    79,462 

Nevada     12,585 

New    Hampshii-e 15,116 

New  Jersey    14,842  . 

New  Mexico    15,326 

New    York    73,798 

North   Carolina    49,763 

North    Dakota    59,332 

Ohio    69,439 

Oklahoma     43.554 

Oregon     34,258 

Pennsylvania    99,777 

Rhode    Island 2.361 

South  Carolina 41,839 

South  Dakota    59,295 

Tennessee     48,989 

Texas    121.409 

Utah    7.090 

Vermont    14,521 

Virginia     51,812 

Washington    31,998 

West   Virginia    26,178 

Wisconsin     63,593 

W>'oming    10,447 

Totals  and   averages 2.151,379 

'This  Includes  gravel  roads. 


mileage.  Stone. 

1909.  1304.  1909. 

49,639  392.5  683.50 

5.9S7  1           

36.445  55  170 

48,069  418.5  579.25 

29,693  57  14 

12.583  463.5  665.62 

3,000  14  96.36 

17,579  345'  27S.25 

82,230  438  522 

18,403  17  17 

94,141  1.106.5  18.914 

67,996  3,295  4,398.25 

102,427  241  357.25 

98,302  111.7  136.95 

53,744  8,078  8,709.25 

24,962  

25,528  87.5  98.34 

16,773  840  1,222.80 

17,272  1.212.7  2,296.66 

68,906  248.5  747.81 

79,323  67.5  137.35 

39,619              52.50 

107,923  S61.5  1,240.75 

23,319               .50 

80,338  17  52.50 

12,751  4  1 

15,116  US  201.82 

14,842  1,901  2,594.09 

16,920               25 

79,279  2,184  4,614.40 

48,285  399  1,038.50 

61,593  .   7    

88,861  7,160.5  9,687 

71,325      23.50 

29,475  209  451.25 

87,386.79  2,160.8  2,764.01 

2,120.75  247  409.10 

32,075  69  153.75 

56,354  4  10 

45,913  1,774  2,684 

128,971  167  365.25 

8,320  11  42 

14,406  281  466.65 

43,399  755  1,011.50 

34,283.60  48.5  100.41 

32,109  217  543.90 

61,090  733.2  659.33 

10,569  


2,199,645.14         36.S18.4       59,237.35 


IN   THK  UNITED    STATES   IN    1904   AND  1909. 
Mileage  of  in. proved  roads. 

Gravel.  Other  materials.  Total. 

1904.  1909.  1904.             1909.  1904. 

1,261.5  1,398.43  66             1,182  1,720 

216  248           25  217 

181  537.25  378  236 

5,843.5  6,054  2,541     1,954.50  8,803 

121  306.50  178 

1,896.5  774.40  1,590.52  2,360.1 

2  49  50        41.07  66 

17.5  259.60  523     1,214.50  885.5 

659  SS0.50  537     4,575.50  1,634 

195  95.50  398  212 

6,800     17.5   7,924 

20,582  20,508.75     48.75  23,877 

1.403  1,572.85  20                575  1.664 

158.5  27.75  3                210.01  273.2 

1,408  1,404          1.70  9,486 

26  82.50  S                247  34 

2,236  2.493.75     110.97  2.323.5 

480  48S  250                431. .50  1,570 

6,621.1  6,166.52  10           7,843.8 

6,777  3,770.58     2,382.15  7,025.5 

6,179  4.228  1     1,051.50  6,247.5 

109  165.75  40       124  149 

1,871.5  3,512.50  2.25  2,733 

65  94.50  65 

.50  6      195.55  23 

60  45  64 

1.175  1,246.66  1,293 

481.5  572.44  39.8     211.33  2,422.3 

2  8    71  2 

3,692  8,172.96  5.876 

422  545  438       729.50  1,259 

205  140  212 

16,159  14,1SS  140.5     231  23,460 

141.50  196  

2.235  1,871  145       477  2,589 

436.10  168.65  -2,160.8 

774.5  605    27.97  1,021.5 

179  131  1,630     3,250  1,878 

147  147    129  151 

2,511  2,542.50  127  4,285 

1,909  2,126  52     2,404.75  2,128 

597  332    644  60S 

1.672.5  2,183.98  1,953.5 

720  610.76  125                280.50  1.600 

1.92S  3,178.92     1.241.35  1,976.5 

26.5  33.50  11                 14  254.5 

9,900  8,494           1.014  10,633.2 

153  416  153 

109,905.1  102,870.44  6,806.8       28,372.52  153,530.4 


1909. 
3,263.93 

273 
1.085.25 
8,587.75 

320.50 
3,030.54 

186.44 
1,752.35 
5,978 

510.50 
8,914 
24,955.75 
2,505.10 

374.71 
10,114.95 

329.50 
2.703.06 
2,142.30 
8,463.18 
6,900.54 
5.416.85 

342.25 
4,755.50 
95 

248.55 

46 

1.448.4S 

3,377.86 

104 
12,787.36 
2.313 

140 
24,106 

361 
2.799.25 
3,364.76 
1,042.07 
3,534.75 

286 
5,353.50 
4,896 
1,018 
2,650.63 
1.902.75 
4, .520.68 

691.40 
10.167.33 

416 

190,476.32 


,  Percentage  of 

all    roa48 

improved. 


1904. 

3.43 

3.62 

.64 

18.87 

.59 

16.75 

2.20 

5.10 

2.86 

1.16 

8.42 

34.96 

1.62 

.27 

16.60 

.14 

9.10 

9.36 

45.,S9 

10.14 

7.87 

.31 

2.53 

.28 

.03 

.51 

8.56 

16.32 

.01 

7.96 

2.53 

.36 

33.79 


7.56 
2.17 

43.27 

.  4.49 

.25 

8.75 

1.75 

8.57 

13.45 

3.09 

6.17 

.97 

16.72 
1.46 

7.14 


1909. 
6.58 
4.56 
2.97 

17.87 
1.08 

24.08 
6.22 
9.97 
7.27 
2.77 
9.47 

36.70 

2.45 

.38 

18.82 
1.32 

10.59 

12.77 

49.00 

10. 01 

6.83 

.86 

4.40 

.41 

.31 

.36 

9.58 

22.76 
.61 

16.13 

4.79 

.23 

27.13 

.50 

9.49 

3.84 

49.14 

11.02 
.50 

11.66 
3.80 

12.23 

18.40 
4.38 

13.19 
1.84 

16.64 
3.94 

8.66 


earth  roads,  illustrates  the  improvement  of  a 
road  by  the  application  of  preparations. 

It  will  be  iinted  from  Table  I  that  the  total 
mileage  of  gravel  roads  reported  has  decreased 
from  the  1904  figure  by  7,034  miles.  This  is 
due  principally  to  the  fact  that  in  1904  no 
information  was  collected  in  regard  to  sand- 
clay  roads,  e.xcept  from  the  southeastern 
states,  and  it  is  quite  probable  that  a  number 
of  the  roads  which  were  reported  as  gravel 
roads  in  1904  were  reported  in  1909  as  sand- 
clay  roads.  This  discrepancy  is  also  partly  ac- 
counted for  by  reason  of  a  reclassification  of 
(he  roads  in  several  of  the  states,  by  which 
many  of  the  poorly  built  and  poorly  main- 
tained gravel  roads  have  been  eliminated  from 
the  improved  road  class.  An  effort  was  made 
in  this  investigation  to  exclude  all  natural 
gravel  roads  from  the  improved  class  unless 
they  were  well  graded  and  drained,  but  many 
of  these  w-ere  included  in  the  1904  statistics. 

Table  I  contains  the  same  states  and  territo- 
ries as  those  reported  in  1904.  with  the  fol- 
lowing exceptions:  The  District  of  Columbia 
has  been  eliminated  on  account  of  the  fact 
that  there  are  no  roads  in  it  which  should  be 
classified  as  country  roads.  Indian  Territory 
and  Oklahoma  have  since  1904  been  combined 
to  form  the  state  of  Oklahoma  and  a  large 
number  of  counties  have  been  organized  from 
which  it  was  impossible  to  secure  reports  in 
1904.  This  has  had  the  effect  of  increasing 
the  total  mileage  of  Oklahoma  from  43,554 
in  1904  to  71,325  in  1909.  A  number  of  new- 
counties  have  been  organized  since  1904  in 
the  Middle  and  far  Western  states,  which  has 
had  the  effect  of  increasing  the  total  mileage  in 
those  states.  The  mileage  of  roads  given  in 
this  table  and  the  other  tables  does  not  in- 
clude the  streets  and  boulevards  in  incor- 
porated cities  or  villages. 

It  will  be  noted  also  in  Table  1  that  a  de- 
crease in  improved  roads  is  reported  from  Cal- 
ifornia, Michigan,  Minnesota,  and  Wisconsin. 
This  decrease  may  be  explained  as  follows; 
The  practice  of  improving  the  earth  roads  by 
the  use  of  oil  in  California  has  been,  to  a 
large  extent,  discontinued,  and  this  has  had 
the  effect  of  cutting  down  the  milea.ge  of  that 
class  of  roads  considerably  and  so  of  reducing 
the  total  mileage  of  improved  roads.  In  Mich- 
igan and   Minnesota  the  roads  have  been   re- 


classified by  the  state  highway  departments  and 
the  mileage  of  roads  which  come  under  the 
improved  class  has  been  reduced.  In  Wiscon- 
sin the  mileage  of  both  stone  and  gravel  roads 
is  a  little  less  than  was  reported  in  1904,  owing 
probably  to  a  more  careful  classification  of  the 
roads  than  it  was  possible  to  make  at  that 
time.  A  reclassification  of  the  roads  is  also 
responsible  for  the  decrease  in  gravel  roads  in 
Connecticut.  Indiana,  Massachusetts,  Ohio, 
Oregon,  Utah  and  Virginia. 

Statistics  as  to  the  mileage  of  sand-clay 
roads  in  the  United  States  are  given  in  Table 
II.  In  no  other  class  of  improved  roads  has 
the  mileage  increased  so  rapidly  during  the 
five-year  period  as  in  the  case  of  sand-clay 
roads. 

COST   OF    R0.\D   BL'ILDING    IX    VARIOUS    STATES. 

The  cost  of  road  building  depends  upon  a 
number  of  factors,  the  most  important  of 
which  are  the  cost  of  grading,  the  value  of 
labor  and  teams,  the  availability  and  kinds  of 
materials,  the  method  of  construction,  the  cost 
of  bridges  and  culverts,  the  character  of  the 
soil  and  the  traffic,  the  method  of  supervision, 
and,  to  a  certain  extent,  the  climatic  condi- 
tions. There  are  very  few  localities  in  the 
United  States  where  all  these  factors  are  ex- 
actly alike,  and  consequently  there  are  but 
few  places  where  the  cost  of  road  building 
would  be  the  same,  even  though  the  same 
type  of  construction  be  employed.  Com- 
parisons of  the  average  cost  of  roads  in  two 
localities  are  of  little  value,  therefore,  unless 
all  the  conditions  are  taken  into  account. 

In  many  parts  of  the  United  States  the  land 
is  so  level  that  no  grading  is  necessary,  except 
to  prepare  the  foundation  to  receive  the  ma- 
terials and  to  provide  suitable  ditches  to  dis- 
pose of  surface  drainage ;  but  in  other  sec- 
tions the  cost  of  grading  and  the  cost  of 
bridges,  culverts,  and  retaining  walls  often 
amounts  to  more  than  the  cost  of  surfacing. 

In  the  Southern  States  the  cost  of  labor 
for  road  work  ranges  from  75  cts.  to  $1.25 
per  day,  while  the  co^t  of  double  teams  with 
driver  ranges  from  $2.50  to  $4  per  day.  In 
the  North  and  West,  however,  laborers  receive 
from  $1..50  to  $2  per  day  for  this  class  of 
work,  while  the  prices  paid  for  double  teams 
with  drivers  range  from  $3..50  to  $5  per  day. 
This   partly   accounts   for  the   fact   that   roads 


of  the  same  type  frequently  cost  more  in  the 
North  and  West  than  in  tlie  Southern  States, 
where  the  cost  of  labor  is  generally  low. 

The  distance  that  road  materials  have  to 
be  hauled  determines,  to  a  large  extent,  the 
cost  of  the  work.  In  many  parts  of  the 
country  material  is  so  plentiful  that  the  aver- 
age haul  does  not  exceed  1  or  2  miles,  while 
in  other  parts  of  the  country  materials  have 
to  be  transported  long  distances  by  rail  or 
water  and  then  hauled  several  miles  by  coun- 
try road.  This  factor  alone  very  frequently 
affects  the  cost  to  such  an  extent  that  a  mac- 
adam or  gravel  road  will  cost  considerably 
more  in  one  part  of  a  county  than  the  same 
kind  of  a  road  will  cost  in  another  part  of 
the   same  county. 

In  rolling  and  mountainous  sections  of  the 
country  the  cost  of  bridges  and  culverts  fre- 
quently amounts  to  as  much  as  the  cost  of  sur- 
facing, whereas  in  level  regions  and  especial- 
ly where  the  rainfall  is  light  this  item  of  ex- 
pense is  very  small.    ■ 

At  times  the  temperature  falls  as  low  as 
from  40°  to  50°  F.  below  zero  in  certain  parts 
of  the  Northern  States,  while  there  are  many 
places  on  the  Pacific  Coast  and  in  the  South- 
ern States  where  the  temperature  rarely  falls 
below  the  freezing  point.  It  is  obvious,  there- 
fore, that  heavier  and  more  expensive  types 
of  road  are  required  in  regions  where  the 
ground  freezes  several  feet  below  the  surface 
than  in  those  sections  where  the  ground  is 
seldom  frozen.  The  annual  rainfall  ranges  all 
the  way  from  8  to  10  ins.  in  Arizona,  Cali- 
fornia, Colorado,  Nevada,  and  northwest 
Texas  to  from  .50  to  60  ins.  in  parts  of 
Florida,  Alabama.  Georgia,  Mississippi, 
Louisiana.  Tennessee,  Arkansas  and  southeast 
Texas.  The  rainfall,  as  much  as  any  other 
factor,  affects  the  condition  of  the  road  and. 
while  good  earth  and  gravel  roads  often  give 
entire  satisfaction  where  the  rainfall  is  light, 
a  more  durable  and  expensive  type  of  road 
must  be  built  where  the  rainfall  is  heavier. 
If  the  rainfall  is  light,  however,  and  the  traffic 
is  heavv  as  is  the  case  in  many  of  the  arid 
regions  of  the  West,  special  treatment  for  lay- 
ing the  dust  and  preserving  the  surface  with 
oil  and  other  preparations  sometimes  becomes 
necessary. 

The   condition   of  the   soil    also   affects   the 
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I  TABLE  II— MILKAGE  OF  SAXD-CLAT  ROADS 

IN  THE  UNITED  STATES  IN  1904  AND  1»09. 

State.                                               W04  1909. 

Alabama    I-  l.lOi 

Arizona    rjj 

Arkansas   fj^ 

California    J'o, ,  o- 

Connecticut   ''-^J-,^ 

Delaware   •  •  ■  ,  n,S-^ 

Florida    ji->  l-J}? :? 

ijeorgia    513  4,oib... 

Idaho ?2s 

Iowa    3'U 

Kansas    r"r 

Louisi;ina   ItjS 

Maryland   „ -S"  , 

Michigan    2.381. 6o 

Minnesota    1.051. o 

Mississippi 1"^  ». 

Missouri K.2^ 

Nebraska    6  179.75 

New  Mexico 71 

North  Carolina  43S  729.0 

Oklahoma 196 

Oregon    34o 

Rhode  Island    b 

South  Carolina    l.oio  3,21S 

South  Dakota 129 

Tennessee    127 

Texas   2,253.75 

Utah   643.5 

Virginia    1S5.5 

Washington    1,223.45 

West  Virginia   14 

Wisconsin    1.013 

Total    2,979  24,601.42 

*.\pproxiniately. 

.TABLE   III.— .\VER.\GE  COST    PER   MILE  OF 

IMPROVED    ROADS    IN    VARIOUS 

STATES    IN    1909. 


■J.                                       K  U 

Alabama    $    680  $1,483 

Arkansas    940 

California  412  1,375 

Colorado 1,475 

Connecticut 5,412 

Delaware    (=)  (*) 

Florida'    829  3,900 

Georgia    3S7  1.250 

Indiana    ...  1,887 

Kansas    ; . . .       785       

Kentucky     1,011 

Louisiana"    654  2,100 

Maine    3.687 

.Maryland"     1,775  1,000 

Massachusetts 

Michigan     1,843 

Minnesota     766  946 

Mississippi     2,058 

Missouri    1.023 

Montana    (")  '800 

Nebraska    933       

New    Hampshire 2,352 

New    Jersey 4.317 

New    York 5.950 

North    Carolina 506  1,006 

Ohio     (>-•)  1,909 

Oklahoma    3S9       

Oregon     1.940 

Pennsylvania    1,575 

Rhode   Island 

South    Carolina 415  1,133 

Tennessee    1.050  1.697 

Texas"     -.-     593  1,708 

Utah     718  2,188 

Vermont    >n,600 

Virginia     607  2,200 

Washington     2,600 

West    Virginia 

Wisconsin     800  1,135 


$2,525  i$13,250 
3,250 
5,375         8,575 


=8,220 

6.850 
»3,112 

2,275 

2,657 

4,070 

2,158 

9,022 
8,192 
7,451 
4,34i; 
3,280 
5,135 
3,388 

>6.b6b 
5,016 
8,746 
9.496 
4.020 
4,580 
3,750 
3,491 
9.164 
(") 
3,252 
2,727 
2,160  16.000 
5.000 


4.920 
7.600 
5.414 
2,978 


10,120 


si9,6Sl 


iS,44S 
9,930 


766 


10,000 


('•I 


.\verage    $    723     $2,047     $4,989     $10.34S 


'For  1  section  of  road  only. 

'Average   cost   of   telford   macadam.    $11,323.47: 
telford  gravel,  $7,659.71  per  mile. 

SO.  15  per  sq.  yd. 
■^'125  per  sq.  yd. 

Average  cost  of  shell  roads.  $3,1S6. 
'Marl    and    coral,    sometimes    referred    to    as 

ina. 

-Average  cost  of  shell  roads.  $3,000. 
'Some  of  these  roads  are  40  ft-  in  width. 
•Average  cost  of  shell  roads.  $2,984  per  mile. 
".\verage  cost  of  3  sand  and  oil  roads,  $4,718.60 
per  mile. 

"$0.23  per  sq.  yd. 

"Average  cost  of  brick  roads.  J12,3S1  per  mile. 

"$O.S0  per  sq.  yd. 

"J1.25  per  sq.  yd. 

"Average  cost  of  shell  roads.   $3,083  per  mile. 

"Telford  gravel  roads.  $2,500  per  mile. 

'"Average  cost  of  brick  roads.  $14,500  per  mile- 


cost  of  road  building.  For  instance,  on  sandy 
loams  and  gravelly  soils  4-in.  macadam  roads 
are  being  successfully  built  and  maintained  in 
many  parts  of  the  country.  In  other  localities 
:t  has  been  found  necessary  to  macadamize  to 
a  depth  of  from  8  to  10  ins.  on  certain  types 


of  clay  soils  and  line  silt  loams,  while  some- 
times the  Telford  method  of  construction  or 
the  V-shaped  drain  foundation  must  be  re- 
sorted to  in  order  to  obtain  a  solid  and  dur- 
able road.  One  of  the  most  important  fac- 
tors affecting  the  cost  is  that  of  the  traffic. 
A  road  which  would  be  satisfactory  for  light 
carriage  traffic  would  not  always  be  suitable 
for  heavy  wagon  traffic  and.  on  the  other 
hand,  a  road  which  would  bo  satisfactory  for 
heavy,  horse-drawn,  steel-tired  traffic  would 
not  be.  as  a  general  rule,  suitable  for  fast 
automobile  traffic.  The  character  and  cost  of 
construction  is  therefore  largely  determined 
by  the  traffic  to  which  the  road  is  subjected. 

Table  4  presents  a  summary  of  the  informa- 
tion secured  from  the  various  states  in  regard 
to  the  cost  of  four  of  the  standard  types  of 
construction,  i.  e.,  sand-clay,  gravel,  mac- 
adam, and  bituminous  macadam. 

It  was  impossible  to  obtain  cost  data  from 
Illinois  and  the  cost  data  obtained  from  Ari- 
zona, Idaho,  Iowa,  Nevada.  New  Mexico, 
North  Dakota.  South  Dakota  and  Wyoming 
were  so  meager  as  to  be  of  little  value,  aiid 
were  therefore  not  included. 

It  will  be  seen  from  the  table  that  the  cost 
of  gravel  roads  is  greater  in  Maine,  New 
Hampshire  and  Connecticut  than  in  Indiana. 
Ohio  and  Minnesota.  In  the  states  last  named 
the  statute  labor  ta.x  is  still  used,  and  many 
of  the  gravel  roads  are  built  by  farmers  in 
working  out  their  ta.x,  W'hile  in  the  states 
lirst  named  the  standard  of  construction  is 
much  higher  and  all  road  ta.xes  are  paid  in 
cash. 

It  is  believed  that  the  figures  given  repre- 
sent appro.ximately  the  average  cost  of  road 
building  ni  the  respective  states,  as  they  are 
based  upon  reports  received  in  regard  to  the 
actual  cost  of  road  building.  Some  of  the 
county  and  township  reports  are  based  on  one 
section  of  road  only,  but  most  of  them  are 
based  on  the  average  cost  of  construction  in 
the  county  or  township  from  which  the  report 
was   received. 

The  cost  of  large  bridges  and  extraordinary 
construction,  such  as  retaining  walls,  etc.,  is 
not  included,  except  in  a  few  instances,  but 
the  cost  of  small  bridges  and  all  ordinary  con- 
struction, including  surface  drainage,  is  in- 
cluded. 

The  average  cost  of  the  four  types  of  con- 
struction referred  to  in  the  summary.  Table 
II  of  the  appendix,  is  as  follows :  The  average 
cost  of  sand-clay  roads  for  the  17  states  from 
which  reports  were  received  is  $723  per  mile, 
the  average  width  of  surface  treated  17  ft.. 
and  the  average  depth  of  the  material  9  ins. 

The  average  cost  of  gravel  roads  for  the 
31  states  from  which  reports  were  received  is 
$2,047  per  mile.  The  average  width  of  gravel 
surface  is  13  ft.  and  the  average  depth  of  the 
material  7  ins. 

The  average  cost  of  macadam  roads  for  the 
34  .states  from  which  reports  were  received  is 
$4,989  per  mile.  The  average  w'idth  of  mac- 
adam surface  is  13  ft.  and  the  average  depth 
of  the  material  6  ins. 

In  view  of  the  fact  that  the  mileage  of 
poorly  built  macadam,  gravel,  and  sand-clay 
roads  exceeds  the  mileage  of  properly  construct- 
ed roads  of  the  same  types,  the  above  figures 
should  not  be  used  as  a  basis  of  comparison 
in  communities  where  the  roads  are  being 
built  according  to  the  latest  and  most  ap- 
proved methods,  for  it  is  safe  to  say  that  in 
such  places  the  cost  will  considerably  ex- 
ceed the  average  given  above. 

The  average  cost  of  bituminous-macadam 
roads  for  the  10  states  from  which  reports 
were  received  is  $10,348  per  mile  for  roads 
surfaced  to  a  width  of  15  ft.  and  to  a  depth 
of  6  ins.  The  information  received  in  regard 
to  bituminous  construction,  however,  is  rather 
meager,  and  it  is  believed  that  it  does  not 
represent  the  average  cost  of  country  roads, 
as  do  the  figures  in  regard  to  other  methods 
of  construction.  The  reason  for  this  is  that 
this  method  of  construction  is  new  and  to 
some  extent  experimental.  Furthermore,  bitu- 
minous macadam  roads  have,  up  to  the  present 
time,  been  built  only  in  the  neighborhood  of 
the  larger  cities,  where  the  cost  of  labor  is 
comparatively    high,     and     where     the     roads 


would  naturally  be  surfaced  to  a  greater  width 
than  the  roads  farther  out  in  the  country.  It 
is  believed,  therefore,  that  the  cost  is  greater 
than  will  be  the  case  when  this  method  of 
construction  becomes  more  general  and  when 
this  type  of  road  building  becomes  standardr 
ized. 

Additional  information  regarding  the  cost 
figures  shown  in  Table  111  are  given  below. 
These  notes  also  contain  data  on  types  of  con- 
struction other  than  those  shown  in  the  table. 
Alabama. — The  cost  of  earth  roads  in  .•Ma- 
bama  varies  from  $175  to  $300  per  mile,  and 
the  average  for  the  three  counties  reportuig  is 
$225  per  ^nile.  This  evidently  represents  the 
cost  of  ordinary  surface  drainage  and  shaping, 
and  does  not  include  heavy  cuts  and  fills  or 
rock  excavations.  The  cost  of  sand-clay  roads 
varies  from  $400  to  $1,350  per  mile  and  the 
average  for  the  6  counties  reporting  is  $080 
per  mile,  llie  width  of  the  sand-clay  road  sur- 
face varies  from  Hi  to  30  ft.,  with  an  average 
of  about  23  ft.  Gravel  roads  cost  from  $500 
to  $4,950  per  mile  and  the  average  for  the  6 
counties  reporting  is  $1,483  per  mile.  The 
average  width  of  gravel-road  surface  is  16  ft. 
Macadam  roads  cost  from  $1,500  to  $3,600 
per  mile  with  an  average  for  the  4  counties 
reporting  of  $2,525  per  mile.  This  is  a  rather 
low  cost  for  macadam  construction,  but  the  re- 
ports indicate  that  the  roads  are  surfaced  to 
a  width  of  only  about  10  ft.  Only  1  county, 
Jefferson,  reports  on  the  cost  of  bitumfnous 
construction  and  the  cost  for  the  1  mile  upon 
which  the  report  is  based  is  $13,250. 

Arkansas. — Only  2  counties  reported  on  the 
cost  of  earth  roads,  and  the  average  was  $225. 
which  includes  only  ordinary  surfacing  and 
draining.  The  average  cost  of  gravel  roads 
for  the  6  counties  reporting  is  $940  per  mile, 
but  it  varies  from  $-350  to  $3,000  per  mile.  The 
average  width  of  graveled  surface  is  about  10 
ft.  1  he  cost  of  macadam  construction  varies 
from  $1,000  to  $6,000  per  mile  in  the  4  coun- 
ties reporting,  with  an  average  of  $3,250.  The 
average  width  of  the  surface  is  17  ft.  While 
$0,000  is  considered  a  little  high  for  macadam 
construction  in  Arkansas,  $1,000  is  too  low- 
It  is  quite  evident  that  only  the  crudest  sort 
of  macadam  road  can  be  built  in  that  state  foi 
that  price,  even  though  materials  are  plentiful 
and  labor  is  cheap. 

California. — The  types  of  improved  road; 
ordinarily  built  in  California  are  sand-clay 
gravel,  macadam,  and  bituminous  macadam 
Only  2  counties  reported  on  the  cost  of  sand- 
clay  roads,  w-ith  an  average  of  $412,  while 
the  average  width  is  17  ft.  Twelve  counties 
furnish  information  in  regard  to  the  cost  ol 
gravel  roads.  Si.x  counties  report  the  cosi 
by  the  mile,  five  by  the  square  yard,  and  one 
Glenn,  by  the  cubic  yard.  The  average  cosl 
of  the  counties  reporting  by  the  mile  is  $1,375 
and  that  of  the  counties  reporting  by  tn^ 
square  yard  is  69  cts.  The  cost  in"  Glenr 
County  is  given  as  89  cts.  per  cu.  yd.  The 
average  width  of  the  gravel  roads  is  aboul 
13  ft.  Nine  counties  report  on  the  cost  oi 
macadam  construction.  4  by  the  mile  and  5  bj 
the  square  yard.  The  average  cost  per  milt 
for  the  counties  reporting  is  $5,375.  while  th< 
average  cost  per  sq.  yd.  is  $1.08.  The  average 
width  of  the  macadam  roads  is  17  ft.  Sever 
counties  report  the  cost  of  bituminous  mac- 
adam. 3  by  the  square  yard  and  4  by  the  mile 
The  average  cost  per  sq.  vd.  is  about  $1.3S 
and  by  the  mile  $8,575.  the  w^idth  of  th< 
bituminous   surface   is   17   ft. 

Colorado. — Only  2  counties  report  on  th( 
cost  of  earth  roads,  and  the  average  is  $60( 
per  mile.  Summit  County  reports  the  cost  o 
sand-clay  roads  to  be  about  $300  per  mile 
Four  conties  report  on  the  cost  of  grave 
roads,  with  a  minimum  cost  of  $700  and  ; 
maximum  cost  of  $2,000.  while  the  average  i; 
$1,475. 

Connecticut. — The  average  cost  of  grave 
roads  for  the  22  townships  reporting  was  $5, 
411.77  per  mile.  The  average  width  of  thi 
grave!  roads  is  14  ft.  and  the  average  deptl 
of  material  8  ins.  The  average  cost  of  mac 
adam  construction  for  50  sections  of  road  i; 
$8,219.60  per  mile,  while  the  average  width  o 
macadam  is  14  ft.  and  the  average  depth  ' 
ins.  The  average  cost  of  the  telford  roads  fo: 
48  sections  is  $10,254.87  per  mile,  the  average 
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width  H  ft.,  and  the  average  depth  of  material 
13  ins.  The  telford  roads  are  of  two  kinds— 
those  surfaced  with  crushed  stone  and  those 
surfaced  with  gravel.  The  average  cost  of  34 
macadam  telford  roads  is  $11,322  per  mile, 
while  the  average  cost  of  the  gravel  telfc)rd 
construction  for  14  sections  is  $7,659  per  mile. 
Delaware. — The  cost  of  macadam  roads  in 
New  Castle  County,  built  of  different  materials, 
is  as  follows :  Limestone,  12  ft.  wide  and  6 
ins.  deep,  $6,150;  granite,  13  ft.  wide  and  7 
ins.  deep,  $6,900;  trap  rock,  12  ft.  wide  and 
6  ins.  deep,  $7,500;  average  for  the  three  types, 
$6,850.  The  average  cost  of  bituminous  con- 
struction in  New  Castle  County  is  $10,120. 
The  average  width  of  the  road  is  12  ft.  and  the 
average  depth  6  ins.  Sussex  County  reports 
that  sand-clay  roads  are  being  built  for  15 
cts.  per  sq.  yd.  and  that  gravel  roads  are  cost- 
ing about  25  cts.  per  sq.  yd. 

Florida. — Seven  counties  report  in  regard  to 
the  cost  of  earth  roads.  The  minimum  cost 
given  is  $300  and  the  maximum  $1,200,  while 
the  average  is  $786.  Six  counties  report  the 
cost  of  sand-clay  roads.  The  minimum  cost 
is  $550  and  the  maximum  $1,000,  while  the 
average  is  $829.  The  average  width  of  the 
sand-clay  roads  is  about  15  ft.,  with  a  depth  of 
about  8  ins.  Three  counties  report  the  cost  of 
gravel  roads.  The  minimum  cost  of  this  type 
IS  $1,700  and  the  maximum  $6,500,  with  an 
average  of  $3,900.  The  average  width  of  gravel 
roads  is  17  ft.  The  county  reporting  the  cost 
of  a  gravel  road  as  $6,500  per  mile  is  Duval,  of 
which  Jacksonville  is  the  county  seat.  Seven 
counties  report  on  the  cost  of  shell  roads.  The 
minimum  cost  is  $800  and  the  maximum  $6,500, 
with  an  average  cost  for  the  counties  report- 
ing of  $3,186,  and  an  average  width  of  about 
10  ft.  The  county  reporting  the  highest  cost 
of  shell  roads  is  Duval.  Eight  counties  re- 
port the  cost  of  marl  rock  roads,  with  a 
minimum  cost  of  $1,000,  a  maximum  cost  of 
$8,000,  and  an  average  of  $3,112.  Duval  Coun- 
ty has  also  constructed  some  cement  roads  at 
a  cost  of  about  $10,000  per  mile,  and  in  Lake 
County  roads  have  been  improved  by  spread- 
ing pine  needles  over  the  sand  roads  at  a  cost 
of  about  $35  per  mile. 

Georgia. — Eight  counties  report  on  the  cost 
of  earth  roads.  The  minimum  cost  given  was 
$200  and  the  maximum  $1,500,  with  an  average 
of  $700.  The  average  width  of  these  earth 
roads  between  ditches  is  about  28  ft.  There 
are  38  counties  in  the  state  which  reported  on 
the  cost  of  sand-clay  roads.  The  cost  varies 
from  $100  to  $1,200  per  mile,  with  an  average 
cost  of  $387.  The  average  width  of  ^the  sand- 
clay  roads  between  ditches  is  about  27  ft.  Nine 
counties  furnished  information  regarding  the 
cost  of  gravel  roads,  which  varies  from  $200 
to  $3,500,  and  the  average  is  $1,250.  The  high- 
est cost  of  gravel  roads  is  reported  for  Cha- 
tham County,  but  the  material  for  these  roads 
is  shipped  from  near  Augusta  by  rail.  Nine 
counties  report  on  the  cost  of  macadam  con- 
struction, and  the  cost  given  varies  from 
$1,000  to  $6,000,  with  an  average  of  $2,275. 
Fulton  County  reports  the  average  cost  of 
macadam  construction  to  be  33  cts.  per  sq. 
yd.  This  county  also  reports  the  average  cost 
of  bituminous  macadam  to  be  about  $1.25  per 
sq.  yd. 

Indiana. — The  average  cost  of  gravel  roads 
in  the  204  townships  reporting  is  $1,887  per 
mile.  The  gravel  roads  are  surfaced  to  a 
width  of  from  9  to  15  ft.,  with  an  average  of 
12  ft.  for  the  counties  reporting,  and  an  aver- 
age depth  of  material  of  9  ins.  The  average 
cost  of  macadam  roads  for  the  158  townships 
reporting  is  $2,657  per  mile.  The  macadam 
roads  vary  in  width  from  9  to  16  ft.,  with  an 
average  for  the  townships  reporting  of  12  ft.. 
while  the  average  depth  of  material,  unrolled, 
is  9  ins.  The  low  cost  of  gravel  and  mac- 
adam roads  in  Indiana  may  be  attributed  to 
the  abundance  of  material  and  to  the  fact  that 
in  some  of  the  townships  the  roads  are  not 
carefully  constructed.  Most  of  the  gravel  roads 
are  built  by  farmers  in  working  out  their 
taxes.  In  many  places  the  gravel  or  crushed 
stone  is  placed  on  the  road  without  prepara- 
tion of  foundation  and  is  left  for  the  traffic 
to  consolidate.  Moreover,  a  large  number  of 
these  roads  are  so  narrow  as  to  be  only  a 
single  track. 


Iowa. — The  information  received  from  the 
various  townships  in  Iowa  in  regard  to  the 
cost  of  gravel  and  macadam  roads  is  so  mea- 
ger as  to  render  the  data  of  little  value.  The 
split-log  drag  has  been  used  to  a  considerable 
extent  in  Iowa,  and  some  valuable  informa- 
tion was  obtained  from  the  various  townships 
in  regard  to  the  cost  of  dragging  per  mile  and 
per  annum.  The  cost  of  dragging  per  mile 
varies  from  25  cts.  to  50  cts.  The  average 
cost  for  the  126  townships  reporting  is  45  cts. 
per  mile  for  each  dragging.  The  average  cost 
of  dragging  per  mile  per  annum  varies  from 
$2  to  $5,  while  the  average  for  the  195  town- 
ships reporting  is  $3.75.  At  an  average  cost 
of  45  cts.  for  each  dragging,  this  would  in- 
dicate that  the  roads  are  dragged  from  seven 
to  eight  times  each  year  in  the  townships 
where  this  method  is  practiced. 

Kansas. — Sand-clay  roads  are  being  built  in 
Kansas  for  from  $300  to  $1,600  per  mile,  while 
their  average  cost  in  the  seven  counties  report- 
ing is  $785  per  mile.  The  average  width  of 
the  sand-clay  surface  is  14  ft.  and  the  average 
depth  of  the  material  10  ins.  The  cost  of 
macadam  roads  varies  from  $2,000  to  $7,200 
per  mile,  with  an  average  for  the  eight  coun- 
ties reporting  of  $4,070  per  mile.  The  average 
width  of  these  roads  is  about  15  ft.  and  the 
average  depth  of  material  11  ins.,  unrolled. 
Franklin  County  reports  that  bituminous-mac- 
adam roads,  12  ft.  in  width,  are  being  built 
in  that  county  for  $6,570  per  mile,  while.  Ne- 
osho County  reports  that  macadam  roads,  15 
ft.  wide  and  16  ins.  in  depth,  are  being  treated 
with  an  oil  binder  at  a  total  cost  of  $5,035  per 
mile. 

Kentucky. — Gravel  roads  in  Kentucky  cost 
from  $320  to  $2,000  per  mile,  with  an  average 
for  20  counties  of  $1,011  per  mile.  The  aver- 
age width  of  gravel  roads  for  the  counties  re- 
porting IS  12  ft.  For  the  43  counties  reporting 
on  the  cost  of  macadam  roads,  the  minimum 
is  $1,200  per  mile  and  the  maximum  $6,400  per 
mile,  with  an  average  of  $2,158  per  mile.  The 
average  width  for  the  counties  reporting  is 
14  ft.  and  the  average  depth  of  material  is  9 
ins.  unrolled.  This  is  a  rather  low  cost  for 
macadam  construction,  but  many  of  the  roads 
in  Kentucky  are  built  by  hand  in  the  same  way 
that  stone  roads  were  constructed  before  steam 
rollers  and  stone  crushers  were  invented.  In 
many  parts  of  the  state  the  rock  is  broken  by 
hand  and  is  often  spread  on  the  old  roadbed 
and  left  for  the  traffic  to  consolidate.  The 
first  cost  of  roads  of  this  character  is  leSs 
than  if  the  materials  were  crushed  by  ma- 
chinery and  rolled  with  a  heavy  roller,  but 
the  results  are  less  satisfactory. 

Louisiana. — Only  2  parishes  in  Louisiana 
furnished  information  showing  the  cost  of 
earth  roads,  and  the  average  was  about  $100 
per  mile.  Sand-clay  roads  cost  all  the  way 
from  $75  to  $2,000  per  mile.  The  average  for 
the  6  parishes  reporting  is  $654  per  mile.  The 
average  width  of  roadway  treated  with  sand- 
clay  surface  is  18  ft.  The  average  for  the  2 
parishes  reporting  on  shell  roads  is  $3,000  per 
mile,  and  the  average  for  the  2  parishes  re- 
porting on  gravel  roads  is  $2,100  per  mile. 
The  shell  roads  are  about  20  ft.  wide  and  the 
gravel    15   ft.   wide. 

Maine.— The  average  cost  of  roads  of  dif- 
ferent types  is  as  follows :  Earth,  $3,891 ; 
gravel,  ^,687 ;  macadam.  $9,022 ;  and  bitumin- 
ous-macadam, $19,681.  This  includes  the  cost 
of  grading,  drainage,  bridges  and  culverts, 
where  the  bridges  do  not  exceed  a  span  of 
20  ft.  It  also  includes  the  cost  of  construct- 
ing V-drain  foundations  under  most  of  the 
roads.  The  earth  roads  vary  in  width  from 
20  to  25  ft.,  and  are  usually  surfaced  with  the 
best  available  soil  and  are  practically  as  good 
as  the  gravel  roads.  The  width  of  the  gravel 
roads  is  from  21  to  25  ft.  from  ditch_  to  ditch, 
with  a  gravel  surface  about  15  ft.  wide.  The 
gravel  is  placed  8  ins.  thick  in  the  center,  and 
6  ins.  thick  at  the  sides.  The  macadam  roads 
vary  in  width  from  15,  to  21  ft.,  and  the  aver- 
age' depth  is  about  7  ins.,  varying  from  8  ins. 
in  the  center  to  6  ins.  at  the  sides.  For  the 
21-ft.  macadam  roads  the  broken  stone  is  laid 
to  a  depth  of  about  3  ins.  only  at  the  sides. 
The  bituminous  roads  var>'  in  width  from  14 
to  40  ft.,  which  accounts  for  the  high  average 
cost.     Where   the   roads   are   built  to   a  width 


of  40  ft.,  the  work  is  usually  done  on  village 
or  city  streets,  in  order  to  connect  important 
trunk  line  roads.  The  average  depth  of  the 
bituminous  construction  is  7  ins.  including  & 
ins.  of  No.  1  stone  and  2  ins.  of  bituminous 
surface,  which  is  placed  according  to  the  mix- 
ing method.  The  cost  of  bituminous  roads  per 
sq.  yd.  varies  from  75  cts.  to  $1.40,  with  an 
average  of  about  $1.02  per  sq.  yd. 

Maryland. — Frederick     County     reports    the  i 
cost  of  earth  roads  in  that  county  to  be  about  I 
$800  per  mile.     Caroline  and  Wicomico  Coun- 
ties report  on  the  cost  of  sand-clay  roads,  and 
the   average   for  the  2  counties   is  $1,775  per 
mile  for  an  average  width  of  sand-clay  sur- 
face  of  24   ft.      Anne  Arundel     and    Charles  I 
Counties   report   the   cost   of   gravel   roads  at  ! 
$1,000  per  mile,  with  an  average  width  of  12 
ft.     The  cost  of  shell  roads  is  reported  from 

6  counties,  and  the  minimum  is  $500,  while 
the  maximum  is  $5,400  per  mile,  with  an 
average  of  $2,984  for  the  counties  reporting. 
The  average  width  of  the  shell  roads  is  13 
ft.  and  the  average  depth  is  8  ins.  The  cost 
of  macadam  roads  varies  from  $1,500  to  $12,- 
800  per  mile.  The  average  for  the  14  counties 
reporting  is  $8,192.  The  average  width  of 
macadam   is    13   ft.   and   the  average   depth  is 

7  ins.  Baltimore  County  reports  that  macadam 
roads  have  been  treated  with  3  gals,  of  bitu- 
minous material  to  the  square  yard  at  a  co^ 
of  75  cts.  per  sq.  j'd.,  and  that  macadam  roads 
are  treated  with  oil  at  a  cost  of  about  3%  cts. 
per  sq.  yd. 

Massachusetts. — The  average  cost  of  the  24 
sections  of  plain  macadam  road  was  $7,451 
per  mile,  exclusive  of  bridges.  The  standard 
macadam  road  in  Massachusetts  is  surfaced 
to  a  Tvidth  of  15  ft.,  and  the  material  is  spread 
and  consolidated  to  a  depth  of  6  ins.  in  the 
center  and  about  4  ins.  at  the  sides.  Most  of 
of  the  roads  upon  which  the  above  cost  data 
are  based  were  built  according  to  standard 
specifications.  The  average  cost  of  the  seven 
bituminous-macadam  roads  is  $9,714  per  mile. 
These  roads  are  built  in  practically  the  same 
manner  as  plain  macadam  roads,  with  the  ex- 
ception that  the  surface  course  is  bonded  with 
some  bituminous  preparation  and  screenings, 
instead  of  screenings  alone.  The  work  is  us- 
ually done  by  what  is  known  as  the  penetra- 
tion method.  The  crown  of  the  bituminous- 
macadam  roads  is  only  %  in.  to  the  foot, 
whereas  on  the  plain  macadam  roads  the  crown 
is  about  %  in.  to  the  foot.  The  average  cost 
of  three  sand-oil  roads  is  $4,718  per  mile. 
These  roads  were  built  for  experimental  pur- 
poses, and  consist  of  a  combination  of  as- 
phaltic  oils  and  sand.  The  work  was  done 
by  the  penetration  and  mi.xing  methods,  with 
the  object  of  developing  a  dustless  and  durable 
road  for  sandy  regions,  which  may  be  built 
without  using  crushed  stone  or  gravel. 

Michigan. — The  cost  data  was  obtained  from 
the  annual  report  of  the  Michigan  State  high- 
way department  for  1909,  and  represents  the 
cost  of  roads  built  by  the  counties  and  town- 
ships under  the  state  reward  system,  which 
may  be  described  briefly  as  follows :  On  roads 
18  ft.  in  width  between  ditches  and  having 
grades  of  not  over  6  per  cent,  and  which  are 
surfaced  to  a  width  of  not  less  than  9  ft.,  the 
state  pays  a  reward  as  follows :  Sand-clay  or 
gravel-ciay  roads,  $250  per  mile ;  gravel  roads. 
$500  per  mile;  stone-base  and  gravel-surface 
roads,  $750  per  mile ;  gravel  or  slag  base  with 
stone  surface,  $750  per  mile;  macadam  or  bitu- 
minous-macadam roads,  $1,000  per  mile ;  con- 
crete, with  or  without  brick  surface,  $1,000  per 
mile.  The  depth  of  materials  on  the  gravel 
roads  must  be  not  less  than  8  ins.  consolidated, 
and  on  the  stone  roads  and  the  stone-gravel 
roads  not  less  than  7  ins.  consolidated,  and 
they  must  be  built  according  to  specifications 
of  the  state  highway  department  and  be  ac- 
cepted by  that  department  before  the  reward 
is  given.  The  cost  of  gravel  roads  built  un- 
der this  svstem  in  the  various  townships  varies 
from  $461  to  $6,422  per  mile,  with  an  average 
of  $1,843  per  mile  for  the  75  sections  of  road. 
The  cost  of  the  macadam  roads  varies  from 
$1,421  to  $12,128  per  mile,  with  an  average 
cost  of  $4,346  per  mile  for  65  sections. 

Minnesota. — Only  2  counties  in  Minnesota 
renorted  in  regard  to  the  cost  of  earth  roads, 
with  an  average  cost  of  $275  per  mile.  Three 
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'ounties  report  on  the  cost  of  sand-day  roads, 
vith  an  average  of  $766  per  mile.  The  aver- 
ge  width  of  the  sand-clay  roads  is  20  ft. 
!''ourteen  counties  furnish  information  in  re- 
;ard  to  the  cost  of  gravel  roads  at  a  mininiiini 
ost  of  $150  and  a  maximum  cost  of  $1,700 
ler  mile.  The  average  for  the  counties  re- 
lorting  is  $946  per  mile,  while  the  average 
i-idth  of  the  gravel  surface  is  14  ft.  One 
ounty,  Winona,  reports  the  cost  of  gravel 
oads  as  $0.15  per  sq.  yd.  Eight  counties  fur- 
lish  information  in  regard  to  the  cost  and 
.vidth  of  macadam  roads.  The  minimum  cost 
s  given  as  $1,700  and  the  ma.vimum  as  $6,- 
'■00  per  mile,  with  an  average  cost  of  $3,280. 
The  average  width  is  12  ft.  and  the  average 
lepth  6  ins.  Winona  County  reports  the  cost 
if  macadam  roads  as  65  cts.  for  country  roads 
nd  $1.20  per  sq.  yd.  for  city  streets. 
Mississi/'t'i. — The  cost  of  earth  roads  in  ^liss- 
ssippi  varies  from  $16  to  $275  per  mile,  with 
,n  average  for  the  5  counties  reporting  of  $97. 
rhe  minimum  cost  of  gravel  roads  reported 
s  $650  and  the  maximum  $5,000,  with  an  avcr- 
.ge  of  $2,058  per  mile  for  the  6  counties  re- 
lorting.  Only  2  counties  furnished  informa- 
ion  in  regard  to  the  cost  of  macadam  roads 
nd  the  average  was  $5,135.  The  average 
vidth  of  the  macadam  roads  is  16  ft. 

Missouri. — Only  2  counties  report  the  cost 
)f  earth  roads,  with  an  average  cost  of  $275 
ler  mile  for  an  average  width  of  28  ft.  Scott 
bounty  reports  the  cost  of  sand-clay  roads  to 
le  $300  per  mile.  The  minimum  cost  of  gravel 
oads  is  $250  per  mile  and  the  maximum  $3,- 
6S,  with  an  average  cost  of  $1,023  for  the  22 
:ounties  reporting.  The  average  width  of 
jravel  surface  is  14  ft.  The  cost  of 
he  macadam  roads  varies  from  $1,000 
o  $6,700  per  mile,  and  the  average  cost 
or  the  21  counties  reporting  is  $3,388.  The 
iverage  width  of  macadam  roads  is  14  ft.  and 
he  average  depth,  unrolled,  10  ins.  St. 
rharles  County  reports  the  cost  of  Telford 
nacadam  roads  as  $5,000  per  mile.  These 
•oads  have  a  width  of  16  ft.  and  a  depth  of 
4  ins.  Adair  County  reports  the  cost  of 
)ituminous  construction  at  $2.10  per  sq.  yd. 

Montana. — Dawson  County  reports  the  cost 
)f  20-ft.  earth  roads  as  $300  per  mile.  Beaver- 
lead  Count>-  reports  the  cost  of  earth-road 
ronstruction  to  be  about  21  cts.  per  cu.  yd. 
Sand-clay  roads  in  Rosebud  Count>-  are  built 
:o  a  width  of  about  18  ft.,  and  their  cost  is 
jbout  23  cts.  per  cu.  yd.  Dawson  County  re- 
xjrts  the  cost  of  gravel  roads  at  $800  per  mile, 
md  Beaverhead  County  at  62  cts.  and  Fergus 
County  at  52  cts.  per  sq.  yd.  The  average 
A-idth  of  these  roads  is  20  ft. 

Kcbraska. — Three  counties  furnished  in- 
formation in  regard  to  the  cost  of  sand-clay 
roads,  which  varies  from  $200  to  $1,600  per 
■nile.  with  an  average  for  the  counties  report- 
ing of  $9.33  per  mile.  Nemaha  County  re- 
ports that  macadam  roads  cost  about  $6,000 
per  mile,  while  Douglas  County  reports  the 
;ost  of  bituminous  construction  as  $8,448  per 
mile  for  roadways  12  ft.  in  width  and  7  ins. 
m  thickness. 

AVjf  //am/)i/iir^.— Cheshire  Township  re- 
ports the  cost  of  earth  roads  as  $1,750  per 
mile,  with  an  average  width  of  19  ft.  Orange 
Township  reports  that  sand-clay  roads  are 
being  built  at  an  average  cost  of  about  $620 
per  mile.  Gravel  roads  cost  from  $500  to 
$4,500  per  mile,  with  an  average  for  the  43 
towns  reporting  of  $2,352  per  mile.  The  aver- 
age width  of  gravel  surface  is  18  ft.  and  the 
average  depth  9  ins.  Seven  towns  report  the 
cost  by  the  square  yard  instead  of  by  the 
mile;  the  minimum  cost  given  is  20  cts.  and 
the  maximum  90  cts.,  with  an  average  of  60 
cts.  per  sq.  yd.  Macadam  roads  cost  from 
$2,000  to  $7,700  per  mile,  and  the  average  for 
the  31  towns  reporting  is  $5,016  per  mile.  The 
average  width  of  the  macadam  is  16  ft.  and 
the  average  depth  9  ins.  For  the  3  towns  re- 
porting the  cost  by  the  square  yard  the  aver- 
age is  97  cts. 

New  Jersey. — The  cost  data  were  obtained 
from  the  annual  report  of  the  state  commis- 
sioner of  public  roads  for  1909  and  represent 
the  cost  of  various  roads  built  in  the  state 
of  New  Jersey  under  the  directions  of  the 
state  highwav  department  during  the  vear? 
1907.  190,5  and  1909.     The  average  cost  of  the 


gravel  roads  for  the  11  counties  reporting  is 
$4,317  per  mile.  The  gravel  roads  vary  in 
width  from  14  to  20  ft.,  but  the  majority  of 
them  are  about  20  ft.  in  width.  The  gravel 
IS  placed  to  a  depth  of  from  8  to  9  ins.  in 
the  center  and  from  3  to  4  ins.  at  the  sides. 
The  average  cost  of  macadam  roads  is  $8,746 
per  mile  for  the  10  counties  reporting.  All  of 
these  roads  are  surfaced  to  a  width  of  14  ft. 
and  vary  in  depth  from  4  to  8  ins.,  with  an 
average  width  of  these  roads  is  about  14  ft. 
and  the  average  depth  from  6  to  8  ins.  Most 
of  this  work  was  done  according  to  the  pene- 
tration method. 

.VcK'  York. — The  cost  daia  for  New  York 
were  furnished  by  the  slate  highway  depart- 
ment. Ihe  cost  of  macadam  roads  per  mile 
varies  between  wide  limits,  with  an  average 
for  the  year  1909  of  approximately  $9,496.  The 
average  width  of  macadam  is  14  ft.  and  the 
average  depth  about  5  ins.  The  cost  of  mac- 
adam roads  varies  considerably  with  the  dif- 
ferent materials  used,  and  is,  therefore,  pre- 
sented under  the  following  headlines :  "Lime- 
stone," "Trap  rock,"  "Field  stone,"  and  "Mis- 
cellaneous." The  average  cost  of  limestone 
macadam  roads  for  the  29  counties  reporting 
is  $9,370  per  mile.  The  average  w'idth  is  15 
ft.,  and  the  average  depth  5  ins.  The  average 
cost  of  the  trap-rock  macadam  roads  is  $10,- 
183  per  mile  for  the  27  counties  reporting.  The 
average  width  of  these  roads  is  15  ft.,  and 
the  average  depth  3  ins.  of  trap-rock  surface. 
The  foundation  of  the  trap-rock  roads  is  us- 
ually composed  of  local  stone.  The  average 
cost  per  mile  of  macadam  roads  built  of  field 
stone  for  the  12  counties  reporting  is  about 
$8,428.  The  average  width  of  field-stone  mac- 
adam roads  is  14  ft.,  and  the  average  depth 
5  ins.  The  average  cost  per  mile  of  roads 
shown  under  the  head  of  "Miscellaneous  mac- 
adam" is  as  follows : 


S  x:-  U 

Material.  »  ■o  a— 

»  =>•       -s 

o  >  >  s 

o  <         <£ 

Local    sandstone $9,009  14  5 

Syenite    11,678  15  2 

Local  bluestone 8,112  14  5 

Quartz   7,980  14  5 

Granite    8,163  14  4 

Local  stone   10,346  14  6 

Gneiss    9,857  16  4 

Local  shale   4,795  12  5 

It  will  be  noticed  that  the  average  depth  of 
the  roads  surfaced  with  syenite  is  2  ins.  Roads 
built  of  this  material  are  provided  with  foun- 
dations composed  of  local  stone.  The  average 
cost  of  gravel  roads  for  the  5  counties  report- 
ing is  $5,950  per  mile.  Their  average  width 
IS  17  ft.,  and  their  average  depth  7  ins. 

North  Carolina. — Only  1  county  reports  on 
the  cost  of  earth  roads — ^Johnson  County — 
where  the  average  cost  for  this  type  is  $800 
per  mile.  Sand-clay  roads  vary  in  cost  from 
$2.50  to  $1,200  per  mile,  with  an  average  for 
the  13  counties  reporting  of  $.506  per  mile.  The 
average  width  of  the  sand-clay  surface  is  24 
ft.  Eight  counties  report  on  the  cost  of  gravel 
roads,  with  a  minimum  cost  of  $-300,  a  max- 
imum cost  of  $2,500,  and  an  average  of  $1,006 
per  mile.  The  average  w-idth  of  gravel  roads 
is  20  ft.,  and  the  average  depth  8  ins.  The 
minimum  cost  of  macadam  roads  is  $3,000, 
and  the  ma.ximum  $6,000,  while  the  average  is 
$4,020  per  mile.  The  average  width  of  mac- 
adam roads  is  12  ft.,  and  the  average  depth 
8  ins.  Durham  County  reports  that  where 
macadam  roads  are  built  by  convict  labor  the 
cost  is  $5,000  per  mile,  but  where  the  work  is 
done  by  contract  the  cost  is  about  $6,000. 

Ohio. — Gallia  County  reports  that  the  aver- 
age cost  of  earth  roads  is  about  $1,600  per 
mile.  Gravel  roads  cost  from  $500  to  $4,000 
per  mile,  with  an  average  for  the  16  counties 
reporting  of  $1,909  per  mile.  The  average 
width  of  gravel  roads  is  11  ft.  and  the  average 
depth  6  ins.  The  cost  of  macadam  roads 
varies  from  $2,000  to  $9,000  per  mile,  with  an 
average  for  the  53  counties  of  $4,580  per  mile. 
The  average  width  of  the  macadam  roads  is 
about  12  ft.  and  the  average  depth  of  loose 
material    10    ins.      The    cost    of     bituminous- 


macadam  construction  for  the  3  counties  re- 
porting IS  from  $5,000  to  $10,300  per  mile, 
with  an  average  of  $7,766.  The  average  width 
of  the  bituminous-macadam  roads  is  about  16 
ft.  and  the  average  depth  9  ins.  The  minimum 
cost  of  brick  roads  for  the  6  counties  reporting 
is  $10,786  per  mile,  while  the  maximum  is  $14,- 
500,  and  the  average  is  $12,381.  The  width  of 
brick  roads  varies  from  12  to  20  ft. 

Oklahoma. — The  cost  of  sand-clay  roads 
varies  from  $72  to  $800  per  mile,  with  an 
average  for  the  5  counties  reporting  of  $389 
per  mile.  There  are  only  2  counties  which 
fnrni.shed  information  in  regard  to  the  cost  of 
macadam  construction,  and  the  average  for 
those  2  was  $3,750  per  mile. 

Oregon. — Gravel  roads  var>-  in  cost  in  Ore- 
gon from  $600  to  $3,500  per  mile,  with  an 
average  for  the  6  counties  reporting  of  $1,940 
per  mile.  The  average  width  of  gravel  sur- 
face is  from  9  to  10  ft.  and  the  average  depth 
of  material  from  6  to  8  ins.  Macadam  roads 
vary  in  cost  from  $2,000  to  $5,000  per  mile, 
while  the  average  for  the  7  counties  reporting 
IS  $3,491  per  mile.  The  average  width  of 
these  roads  is  10  ft.  and  the  average  depth  of 
the  material  from  5  to  8  ins.  The  low  cost 
in  some  of  the  counties  is  due  to  the  abun- 
dance of  road-building  material.  Trap  rock 
is  within  ea.sy  hauling  distance  of  the  main 
roads  in  nearly  every  county  in  the  state. 
Benton  County  reports  that  bituminous  roads 
are  being  built  at  a  cost  of  about  $2  per  sq.  yd. 

Pennsylvania. — The  cost  of  gravel  roads 
varies  from  $400  to  $3,000  per  mile,  and  the 
average  for  the  8  townships  reporting  is  $1,- 
575  per  mile.  There  are  only  3  counties  in 
the  state  which  report  the  cost  of  gravel  roads. 
The  average  width  of  these  roads  is  14  ft. 
and  the  average  depth  of  materia!  10  ins.  The 
minimum  cost  of  macadam  construction  is 
$1,425  and  the  maximum  $16,042  per  mile.  The 
average  for  the  38  townships  reporting  is 
$9,164  per  mile.  The  average  cost  of  mac- 
adam roads  for  the  6  townships  in  Delaware 
County  __which  report  the  cost  by  the  square 
yard  is  78  cts.  The  average  width  of  the  mac- 
adam surface  is  16  ft.  and  the  average  depth 
of  material,  unrolled.  10  ins.  Nether  Provi- 
dence, in  Delaware  County,  reports  that  bitu- 
minous-macadam roads  are  being  built  there 
at  a  cost  of  $10,000  per  mile.  Allegheny,  Ve- 
nango, and  Warren  Counties  report  that  brick 
roads  are  being  built  within  their  limits  at  an 
average  cost  of  $16,334  per  mile.  These  roads 
vary  in  width  from  12  to  20  ft.,  with  an  aver- 
age of  about  15  ft. 

Rhode  Island. — The  average  cost  of  mac- 
adam roads  in  Rhode  Island  is  alDout  80  cts. 
per  sq.  yd.,  and  the  bituminous-macadam 
roads  cost  on  an  average  about  $1.25  per  sq. 
yd.  The  cost  is  about  the  same  in  the  4  coun- 
ties of  the  state. 

South  Carolina. — Sand-clay  roads  cost  -from 
$250  to  $1,000  per  mile,  with  an  average  for 
the  18  counties  reporting  of  $415  per  mile. 
These  roads  vary  in  w-idth  from  16  to  30  ft., 
while  the  average  for  the  counties  from  which 
reports  were  received  is  23  ft.  The  average 
cost  of  sand-clay  roads  in  Richland  County 
is  $400  per  mile.  Only  3  counties  furnished 
information  in  regard  to  the  cost  of  gravel 
roads,  and  the  average  was  $1,133  per  mile. 
Macadam  roads  varv  in  cost  in  the  5  coun- 
ties reporting  from  $1,800  to  $7,000  per  mile, 
with  an  average  of  $3,252  per  mile. 

Tennessee. — Sand-cla\-  roads  arc  reported  as 
costing  from  $400  to  $1,500  per  mile,  with 
an  average  for  the  3  counties  reporting  of 
$1,050  per  mile.  The  average  width  of  sand- 
clay  roads  is  about  14  ft.,  and  the  average 
depth  of  materia!  from  6  to  8  ins.  Gravel 
roads  are  reported  as  costing  from  $400  to 
$5,000  per  mile,  with  an  average  for  the  15 
counties  reporting  of  $1,697  per  mile.  Gravel 
roads  have  an  average  width  of  14  ft.  and  an 
average  depth  of  materia!  of  7  ins.  The  cost 
of  macadam  roads  varies  from  $700  to  $5,100 
per  mile,  and  the  average  for  the  22  counties 
reporting  is  $2,727  per  mile.  The  average 
width  of  macadam  surface  is  13  ft.  and  the 
average  depth  of  material,  consolidated.  7  ins. 
The  cost  of  macadam  roads  in  Sumner  and 
Williamson  Counties  is  reported  as  $700  and 
$800,    respectively.      It    is    quite    evident     that 


214 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.     Xo. 


roads  built  at  that  cost,  however,  are  not  high- 
grade  macadam  roads,  but  are  probably  built 
by  simply  crushing  the  rock,  piling  it  on  the 
old  roadbed,  and  leaving  it  for  the  traffic  to 
consolidate.  , 

Tc.ras.—The  cost  of  earth  roads  varies  from 
$60  to  $400  per  mile.  The  average  for  the  5 
counties  reporting  is  $168  per  mile.  The  cost 
of  sand-clay  roads  varies  from  a  minnnum 
of  $60  per  mile  to  a  maximum  of  $2,000  per 
mile.  The  average  for  the  41  counties  report- 
ing is  $593  per  mile.  The  sand-clay  roads  are 
surfaced  to  a  width  of  about  20  ft.,  and  the 
sand-clay  mixture  is  placed  to  a  depth  of  from 

8  to  12  ins.  The  average  cost  of  shell  roads 
for  the  3  counties  reporting  is  $3,083  per  mile, 
with  an  average  width  of  14  ft.  and  an  aver- 
age depth  of  material  of  10  ins.  The  average 
cost  of  gravel  roads  for  the  27  counties  re- 
porting is  $1,708 ;  the  maximum  cost  is  given 
as  $4,000  and  the  minimum  as  $100.  Five 
counties  furnish  information  in  regard  to  the 
cost  of  macadam  roads;  the  minimum  cost  is 
reported  as  $1,000,  the  maximum  $3,500,  and 
the  average  $2,160  per  mile.  Macadam  roads 
varv  in  width  from  12  to  18  ft.  and  in  depth 
from  6  to  8  ins.  El  Paso  County  reports  that 
bituminous  roads  are  being  built  at  a  cost 
of  about  $6,000  per  mile. 

Utah. — Sand-clay  roads  are  being  built  at  a 
cost  of  from  $160  to  $3,000  per  mile,  while  the 
average  for  the  6  counties  from  which  reports 
were  received  is  $718  per  mile.  Carbon  Coun- 
ty reports  that  sand-clay  roads  are  being  built 
at  a  cost  of  20  cts.  per  cu.  yd.,  and  that  their 
width  is  from  18  to  40  ft.  Gravel  roads  vary 
in  cost  from  $500  to  $5,000  per  mile,  with  an 
average  for  the  4  counties  reporting  of  $2,188 
per  mile,  while  the  width  varies  from  15  to  25 
ft.  Beaver  County  reports  that  these  roads 
are  costing  $0.45  per  sq.  yd.  in  that  county. 
Salt  Lake  and  Uinta  Counties  both  report  the 
cost  of  macadam  roads  as  $5,000  per  mile,  but 
no  information  is  given  in  regard  to  the  width 
and  depth. 

Vermont. — The  state  highway  department  is 
authority  for  the  statement  that  the  average 
cost  of  gravel  roads  in  Vermont  is  about  $1,600 
per  mile  and  of  telford  gravel,  $2,500  per  mile. 
The  width  of  gravel  and  telford  gravel  roads 
is  about  12  ft.,  with  shoulders  about  4  ft.  wide 
on  each  side,  making  a  total  width  from  ditch 
to  ditch  of  20  ft.  The  gravel  roads  are  sur- 
faced to  a  depth  of  about  8  ins.  and  the  gravel 
telford  to  a  depth  of  about  15  ins. 

Virginia. — Dickenson  County  reports  that 
earth  roads  are  costing  about  $600  per  mile, 
with  a  width  of  12  ft.  from  ditch  to  ditch. 
while  Halifax  County  reports  the  cost  of 
earth  roads  to  be  about  $700  per  mile  for  a 
width  of  16  ft.  Sand-clay  roads  vary  in  cost 
from  $400  to  $800  per  mile,  with  an  average 
cost  for  the  7  counties  reporting  of  $607  per 
mile.  The  minimum  cost  of  gravel  roads  is 
$800  and  the  maximum  cost  $5,000,  with  an 
average  of  $2,200  for  the  6  counties  reporting. 
The  gravel  roads  are  surfaced  to  a  width  of 
from  12  to  16  ft.  Macadam  roads  vary  from 
$1,750  to  $7,000  per  mile,  and  the  average  for 
the  27  counties  reporting  is  $4,920  per  mile. 
Macadam  roads  are  surfaced  to  a  width  of 
from  12  to  16  ft.  and  to  a  depth  of  from  6  to  8 
ins. 

IVashington. — The  average  cost  of  gravel 
roads  for  the  7  counties  reporting  is  $2,600  per 
mile.     The  gravel   roads  vary  in   width   from 

9  to  12  ft.  and  in  depth  from  3  to  9  ins.  Doug- 
las County  reports  that  gravel  roads  are  being 
built  at  a  cost  of  30  cts.  per  cu.  yd.,  while 
San  Juan  County  reports  the  cost  to  be  30 
cts.  per  sq.  yd.  The  average  cost  of  mac- 
adam roads  for  the  3  counties  reporting  is 
$7,600  per  mile.  All  of  these  roads  are  sur- 
faced to  a  width  of  16  ft.  King  County  reports 
that  macadam  roads  are  costing  about  85  cts. 
per  sq.  yd.,  while  Walla  Walla  County  reports 
the  cost  to  be  about  $1   per  sq.  yd. 

West  Virginia. — The  average  cost  of  earth- 
road  building  for  the  3  counties  reporting  is 
$742  per  mile.  Macadam  roads  vary  in  cost 
from  $2,400  to  $10,000  per  mile.  The  average 
for  the  11  counties  reporting  is  $5,414  per 
mile.  The  average  width  of  macadam  roads 
is  12  ft.     McDowell  County  reports  that  mac- 


adam roads  built  with  paid  labor  cost  about 
$4,000  per  mile,  but  where  they  are  built  with 
convict  labor  the  cost  is  about  $1,-300  per  mile. 
The  average  cost  of  brick  roads  in  Ohio  and 
Brooke  Counties  is  $14,500  per  mile. 

Wisconsin. — The  average  cost  of  sand-clay 
roads  for  the  two  sections  reported  $800  per 
mile.  The  cost  of  gravel  roads  varies  from 
$250  to  $2,100  per  mile,  with  an  average  for 
the  14  counties  and  townships  reporting  of 
$1,135  per  mile.  Macadam  roads  vary  in  cost 
from  $2,000  to  $5,986  per  mile  and  the  average 
cost  for  the  14  counties  and  townships  report- 
ing is  $2,798  per  mile. 


Some  Cost  Data  on  Gravel  Road  Con- 
struction. 

During  tbe  firscal  year  ending  June  30,  1911, 
seven  object  lesson  gravel  roads  w^ere  con- 
structed under  the  direction  of  engineers  of 
the  U.  S.  Office  of  Public  Roads.  These 
roads  were  constructed  at  Pell  City  and  Three 
Mile  Creek,  Ala.;  at  Fort  Collins,  Colo.;  at 
Kalamazoo,  Mich.;  at  Starkville,  Miss.;  at 
Arlington  and  at  Center,  Tex.  The  following 
data  on  the  gravel  work  proper  of  these  roads 
have  been  taken  from  the  last  annual  report 
of  Logan  Walter  Page,  director  U.  S.  Office 
of  Public  Roads. 

Obtaining  Gravel  and  Hau!ing.~On  the  Pell 
City  work  chest  gravel  was  used  for  the'  sur- 
facing. It  was  donated  in  the  pit  and  approxi- 
mately 830  cu.  yds  were  used.  The  gravel 
was  excavated  from  the  pit  at  a  cost  of  7  cts. 
per  cu.  yd.,  and  was  hauled  to  the  road  at  a 
cost  of  11.9  cts.  per  cu.  yd,  for  an  average 
haul  of  one-half  mile. 

The  Fort  Collins  work  required  1,000  cu. 
yds.  of  gravel.  This  was  shipped  by  rail  12 
miles.  It  cost  30  cts.  per  ton  to  load  on  the 
cars.  The  cost  of  team  hauling  from  the  side 
track  to  the  road  was  33.9  cts.  per  cu.  yd. 

In  the  work  at  Kalamazoo,  Mich.,  the  gravel 
was  obtained  from  a  pit  2%  miles  from  the 
road.  It  cost  1  ct.  per  cu.  yd.  to  strip 
the  pit,  3.9  cts.  per  cu.  yd.  to  load  the  gravel 
into  wagons,  and  65.6  cts.  per  cu.  yd.  for 
hauling  to  the  road.  A  total  of  3,959  cu.  yds. 
was  used. 

The  work  at  Starkville.  Miss.,  required 
5,577  cu.  yds.  of  chert  gravel.  This  was  de- 
livered on  railroad  siding  and  was  hauled  an 
average  of  3,000  ft.  to  the  road  at  a  cost  of 
27.3  cts.  per  cu.  yd. 

In  the  work  at  Arlington,  Tex.,  1,974  cu. 
yds.  of  gravel  were  used,  of  which  amount 
212  cu.  yds.  went  into  the  concrete.  The  gravel 
was  delivered  on  a  railroad  siding.  It  cost 
27.2  cts.  per  cu.  yd.  to  unload  it  from  the 
train,  and  43.6  cts.  per  cu.  yd.  to  haul  it  to 
the  road. 

.\  total  of  398  cu.  yds.  of  gravel  was  deliv- 
ered on  board  railroad  cars  for  the  work  at 
Center.  Tex.  One-half  of  this  was  unloaded 
by  shovels  over  the  sides  of  the  cars  at  a 
cost  of  8  cts.  per  ton,  and  the  other  half  was 
dumped  from  side  dump  cars  at  a  cost  of  1 
ct.  per  ton.  About  198  tons  of  the  gravel  were 
screened  by  hand  through  dash  screens,  yield- 
ing 50  per  cent  of  screened  material,  which 
cost  25  cts.  per  ton.  Loading  this  into  the 
wagons  cost  .3  cts.  per  ton.  The  average  haul 
for  gravel  was  800  ft.,  and  the  cost  was  17% 
cts.  per  ton. 

Spreading  and  Rolling.— In  the  Pell  City 
work  the  gravel  was  spread  loose  to  a  depth 
of  8  ins.  It  was  dumped  on  boards,  spread 
by  hand  in  one  course  and  dressed  with  the 
grader.  The  cost  of  spearding  and  dressing 
was  2.3  cts.  per  cu.  yd.  No  roller  was  used, 
but  travel  compacted  the  gravel  to  about  7  ins. 

.\t  Fort  Collins  spreading,  sprinkling  and 
rolling  the  gravel  cost  12.5  cts.  per  cu.  yd., 
the  rolling  being  done  with  a  10-ton  steam 
roller,  for  which  fuel  cost  $4.50  per  ton. 

In  the  work  at  Kalamazoo,  Mich.,  the  gravel 
was  deposited  in  two  courses — the  first  course 
7%  ins.  deep  at  the  center  and  4  in.  deep  at 
the  edges.  Was  compacted  by  rolling  to  6  ins. 
and  3  ins.  respectively ;  and  the  second  course 
3  ins.  deep  at  the  center  and  2  ins.  deep  at  the 


edges,  compacted  to  2  ins.  and  1%  ins.  respect- 
ively. The  cost  of  spreading  the  gravel  oh  the  | 
road  w-as  .9  ct.  per  cu.  yd.  and  the  cost  of  har-  I 
rowing  were  also  about  .9  ct.  per  cu.  yd.    Thf  ' 
cost  of  rolling  with  a  horse  roller  was  ..56  ct 
per  cu.  yd. 

At    Starkville,    Miss.,    the    gravel   was  da- 1 
posited    in    three    courses ;    each    course    was  I 
rolled  with  a  10-ton  steam  roller,  and  the  total 
finished    depth    was    7    in.      The    gravel    wa^ 
spread  at  a  cost  of  4.3  cts.  per  cu.  yd,  ar- 
was  sprinkled  and  rolled  at  a  cost  of  9.2  r- 
per  cu.  yd. 

In  the  work  at  Arlington,  Tex.,  the  gravel 
was  deposited  in  three  courses,  5  in.,  3  in.  and 
8  in.  loose,  and  was  compacted  by  rolling  to 
4  in.,  2  in.  and  6  in.,  respectively,  making  a 
total  finished  surface  of  12  in.  The  gravel  I 
was  spread  at  a  cost  of  9.7  cts.  per  cu.  yd.; 
patching,  dressing  and  sprinkling  cost  2.3  cts. 
per  cu.  yd.  The  cost  of  rolling  was  12.8  cts. 
per  cu.  yd. 

At  Center,  Tex.,  the  gravel  was  deposited  in 
two  courses,  the  first  course  of  unscreened 
material  was  6  in.  thick  and  was  compacted 
by  traffic ;  4  in.  of  screened  material  averaging 
1%  in.  to  %  in.  in  size  were  then  added  and 
the  road  given  a  crown  of  3<i  in.  to  the  foot. 
The  cost  of  spreading  the  gravel  by  hand  was 
3.6  cts.  per  ton.  For  purpose  of  comparison 
some  of  the  above  costs  have  been  tabulated 
in   Table  I. 


TABLE- 


I.— COST  PER  CU.  YD. 
GRAVEL.  ROADS. 


OF  SIX 


S:i        „.=   "6     id   £z  .i 

^     o  « 

^Cu         p.O,  nJCi,"a    3"     -^ 

=30   15   90  Sa   ?o   gC 

Digging  gravel^  fe  t^  w  <  O    . 

at   pit 7  4"  

Hauling     11.9      33.9      65.6  27.3      43.6  \1W 

Spreading    ...   2.31     12.5»         .9  4.3        9.7  3.6» 

Dressing     9  2.3*  

Rolling     56      9.2      12.8  .... 

Labor.  10 

hr.    day $1.00    J2.00    $0.40"  $1.25"  $1.-50  $1.50 

^Spreading  and  dressing.  =Teams  owned  by 
town  with  driver.  'Spreading,  sprinkling  and 
rolling.  «$4  and  $4.50.  ^1  ct.  for  stripping  and 
3.9  cts.  for  leading.  "County  prisoners.  '$1  and 
$1.25.  teams  $3  and  $3.50.  'Patching,  dressing 
and  sprinkling.     "-Per  ton. 


American    Road    Builders'    Association. — 

The  .innual  meeting  of  the  American  Road 
Builders'  Association  was  held  Feb.  2  at  the 
Hotel  Astor,  New  York  City.  At  this  meet- 
ing reports  of  the  executive  committee, 
the  secretary'  and  the  treasurer,  were 
presented.  Their  reports  showed  a  very 
healthy  and  substantial  growth  dur- 
ing the  past  yeSt,  the  membership 
having  increased  very  materiallv.  Prospects  for 
a  much  larger  increase  the  present  year  are 
exceedingly  bright.  The  election  of  the  offi- 
cers of  the  association  is  by  letter  ballot.  At 
this  meeting  the  ballots  were  counted  and  offi- 
cers were  declared  elected  as  follows :  Presi- 
dent. Nelson  P.  Lewis,  Chief  Engineer  Board 
of  Estimate  and  Apportionment,  New  York 
City ;  First  Vice-President,  Harold  Parker.  ex- 
Chairman  Massachusetts  State  Highway  Com- 
mission, Worcester,  Mass. ;  second  Vice-Presi- 
dent, J.  D.  Meriwether,  Territorial  Road  Eii- 
gineer.  Socorro,  N.  Mex. ;  third  Vice-Presi- 
dent. W.  A.  McLean,  Provincial  Engineer  of 
Highways  of  Ontario,  Toronto,  Ont.,  Canada; 
Secretarv,  E  L.  Powers,  editor  and  publisher 
Good  Roads.  New  York  City,  N.  Y. ;  Treas- 
urer. W.  W.  Crosby,  Chief  Engineer  State 
Roads  Commission,  Baltimore,  Md.  Directors 
for  three  years :  A.  W.  Dean,  Chief  Engineer 
Massachusetts  Highway  Commission,  Boston. 
Mass. :  F.  D.  Lyon,  Deputy  Commissioner  of 
Highways.  Albany,  N.  Y. ;  P.  L.  Hardison, 
State  Highway  Commissioner,  Augusta.  Me.; 
S.  D.  Foster.  Chief  Engineer  Highway  Dept, 
Harrisburg.  Pa. ;  W.  J.  Roberts,  State  Hign- 
wav  Commissioner,  Olympia,  Wash. ;  Clifford 
Richardson,  Consulting  Engineer,  New  York 
Citv,  N.  Y. 
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Vater    Works    Extension    in    Kansas 
City,  Kansas. — Details  of  Design. 

Immediately  after  the  purchase  ot  the  water 
,-orks  property  of  the  MetropoHtan  Water  Co., 
f  Kansas  City,  Kansas,  by  the  city,  steps 
,'ere  taken  to  extend  and  improve  the  plant 
nd  distributing  system.  In  September.  11)0I», 
Vynkoop  Kiersted,  of  Kansas  City.  Mo.,  and 
,ee  Riley,  of  Kansas  City.  Kans..  were  em- 
loyed  to  design  and  supervise  the  construction 
f  the  water  works  improvements.     '^' 


The   fol- 


portion  of  its  sediment,  treat  it  thoroughly 
with  a  coagulent,  and  thence  pass  it  into 
settling  basin  4  during  those  periods  of  each 
year  when  the  river  is  excessively  muddy  and 
the  capacity  of  the  roughing  basin  is  insuffi- 
cient properly  to  prepare  the  water  for  the 
filters.  This  settling  basin  4  is  an  essential 
part  of  the  present  plan  and  its  early  construc- 
tion is  recommended. 

The  wash-water  tank  is  a  part  of  the  new 
filter  plant.  The  drain  well  near  the  wash- 
water   tank   is   intended    for   use   at   stages   of 


The  1010  cu.  yds.  of  concrete  in  this  base- 
ment is  reinforced  with  241,760  lbs.  of  corru- 
gated steel  bars.  The  upper  basement  is  sur- 
rounded with  sheet  steel  piling  IT)  ft.  long  in 
order  to  prevent  any  danger  of  undermining 
the  foundations  in  the  event  of  the  breaking 
of  the  large  high-pressure  force  main  on  the  " 
east  side  of  tlic  building. 

Careful  attention  was  given  to  the  design  of 
the  floor  slabs  to  insure  the  transmission  of 
the  pressures  resulting  from  the  weight  of 
the  engines  and  their  foundations  to  the  side 


Fig.  1 — General   Layout  of  Improved  Water    Purification    Plant   at    Kansas   City,    Kansas. 


jw   information    is    abstracted    from    the    re- 

ort  of  the  engineers  issued  in  January,  1912: 

The  improved  and  e.xtended  works  embrace 

new  pump  house,  new  boiler  house,  a  rein- 
orced  concrete  settling  basin  divided  by  lon- 
itudinal  division  walls  into  three  compart- 
lents  of  1,000,000  gals,  each,  a  settling  basin 
ead  house,  a  second  settling  basin  of  about 
,000,000  gals.,  capacity,  a  filter  plant  consist- 
ig  of  five  mechanical  filters,  additions  to 
istributing  system  in  the  city,  and  the  neces- 
ary  pipe  lines  and  appurtenances  at  the  supply 
.■orks.  The  general  layout  at  the  Quindaro 
/orks  is  shown  in  Fig.  1.  The  full  line  draw- 
igs  indicate  present  structures,  and  the  dotted 
ne  drawings  show  structures  that  will  be 
eeded  in  the  immediate  or  remote  future. 
"he  clear  water  storage  basin  is  a  part  of  the 
riginal  plant.  Proposed  settling  basins  5,  6, 
nd  7  are  intended  to  duplicate  basins  1,  2  and 
.  Filters  6  to  13  inclusive  will  duplicate 
Iters  1  to  5  inclusive. 

The  old  filter  house  contains  a  Jewell 
.•ooden  tub  filter  installation  of  approximately 
,000,000  gals,  capacity.  These  filters  are  con- 
ected  with  two  settling  tanks  each  50  ft.  in 
iameter  and  about  25  ft.  high.  It  is  proposed 
0  continue  the  use  of  the  old  filters  for  the 
resent. 

Settling  basins,  1,  2,  and  3  are  essentially 
oughing  basins.  In  these  basins  it  is  expected 
0  relieve  Missouri  River  water  of  the  greater 


the  Missouri  river  too  high  to  admit  of  gravity 
flow  from  the  new  settling  basins  when  emp- 
tied for  washirig.  .\t  these  periods  the  wash- 
water  discharged  from  the  basins  will  be  re- 
ceived in  the  drain  well,  elevated  by  a  motor 
driven  vertical  centrifugal  pump  and  dis- 
charged into  the  Missouri  River. 

PUMPING   ST.VTION   .\ND  BOILER   HOUSE. 

The  top  of  the  basement  walls  of  the  new- 
pump  house  is  3%  ft.  above  the  high  water 
mark  of  1903.  The  structure  is  of  reinforced 
concrete,  120  ft.  long  by  60  ft.  wide  in  the 
clear  with  a  division  wall  separating  it  into  an 
upper  and  a  lower  basement.  The  lower  base- 
ment is  laid  off^  for  three  river-water  pumping 
engines  of  a  capacity  of  15,000,000  to  25,000,000 
gals,  each  per  24  hours,  while  the  upper  base- 
ment is  proportioned  for  two  horizontal,  cross- 
compound,  high-pressure  pumping  engines  of  a 
capacity  of  at  least  12,000,000  gals,  each  per  24 
hours. 

The  floor  of  the  lower  basement  is  21  ft., 
and  the  upper  basement  11  ft.  below  the  high 
water  level  of  1903.  The  footing  of  the  floor 
slab  extends  4  ft.  beyond  the  exterior  of  the 
basement  side  walls  in  order  to  render  the 
structure  secure  against  the  uplift  of  water 
when  the  Missouri  river  is  at  maximum  flood 
sta.ge.  The  entire  basement  is  a  monolithic 
concrete  box,  substantially  waterproof  and 
safe  in  every  particular  from  invasion  of  flood 
waters  of  the  Missouri  River. 


walls  of  the  basement,  the  entire  floor-slab 
acting  as  a  footing  for  the  engine  foundations. 
Future  engine  bids  may  be  placed  directly  on 
the  floor  slab  of  either  the  lower  or  upper 
basement. 

Openings  4  ft.  in  diameter  were  constructed 
in  both  the  upper  and  lower  basenients  to 
admit  suction  and  discharge  lines  of  size  suffi- 
cient to  accommodate  all  future  engine  instal- 
lations. This  was  done  to  avoid  future  cut- 
ting of  the  reinforced  concrete  walls  which 
would  weaken  the  structure  and  impair  its 
efficiency  as  a  waterproof  structure.  Sectional 
views  of  the  pumping  station  basement  are 
shown  in  Fig.  2. 

The  boiler  house  foundation' is  of  concrete 
with  basement  ash  pits  opening  into  a  gallery 
running  lengthwise  of  the  building.  The  house 
is  50  ft.  wide  by  108  ft.  long,  inside,  arranged 
to  accommodate  three  batteries  of  boilers  ag- 
gregating 1,800  to  2,000  H.  P.  The  floors  of 
the  boiler  room  are  of  reinforced  concrete 
over  the  gallery  and  the  basement  openings 
between  the  service  boiler  installations,  other- 
wise of  plain  concrete.  Fig.  3  shows  a  cross 
section  through  the  boiler  house.  The  con- 
tract cost  of  the  reinforced  concrete  base- 
ment of  the  pumping  station  and  the  boiler 
house  foundation  walls  was  $31,960.  The 
superstructures  of  the  pump  house  and  boiler 
house  are  of  fireproof  construction.  A  20- 
ton   traveling  crane   is  installed  in   the   pump 
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house.  Tlie  brick  superstructures  of  the  pump 
and  boiler  houses  were  erected  under  one  con- 
tract at  a  cost  of  $48,750. 

The  new  boiler  house  chimney  is  a  self-sup- 
porting steel  structure  lined  with  fire  brick. 
The  top  of  the  foundation  is  nearly  on  a 
level  with  the  top  of  the  boiler  house  founda- 
tion and  about  3%  ft.  above  high  water  of  the 
Missouri  River.  The  steel  shaft  reaches  13.") 
ft.  above  foundation  level.  The  chimney  has 
a  clear  circular  opening  C  ft.  in  diameter  from 
top  to  bottom. 

The  steel  shaft  is  7  ft.  in  diameter  at  the 
top,  8  ft.  9  ins.  at  a  level  of  10.")  ft.  below 
the  top.  from  wliich  level  it  gradually  enlarges 


These  basins  were  designed  as  roughing 
basins  in  which  all  of  the  heavy  sediment  is 
deposited  and  more  or  less  of  "the  fine  sedi- 
ment, and  the  water  thoroughly  coagulated 
before  entering  basin  4.  In  basin  4  the  water 
is  expected  to  deposit  most  of  the  fine  sedi- 
ment and  to  become  thoroughly  prepared  for 
filtration  under  all  conditions  of  the  raw  Mis- 
souri River  water. 

The  walls  of  the  basin  are  divided  lengtli- 
wise  into  a  series  of  panels  18  ft.  long,  with  a 
buttress  at  the  extremity  of  each  panel  rein- 
forced with  steel  and  acting  as  a  vertical  beam, 
each  series  of  transverse  buttresses  being 
securely    tied    together    by    heavy    transverse 


Tmrisverse  dection  Through  Lower  Bassmenf 
'  ___L.  ■ 
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way,  discharges  over  a  weir  and  through  J 
gate  into  a  large  chamber  in  the  head  housi 
connecting  with  the  filter  plant. 

As  thus  described  these  three  basins  work  il 
series.  The  valves  and  pipes  are  so  arranges 
however,  that  basins  1  and  2  may  work  i 
parallel,  both  receiving  river  water  simultane 
ously  at  the  west  end  and  returning  it  throug 
the  isasins  into  the  head  house,  then  through 
gate  into  the  east  end  of  basin  3  and  discharg 
ing  the  water  at  the  west  end  of  basin 
through  a  valve  and  pipe  connecting  settlin, 
basin  4.  when  constructed,  with  basin  3. 

This  arrangement  admits  of  the  use  o 
basins  I,  2,  and  3  only  for  the  preparation  o 
water   for  the  filters  whenever  the  condition' 
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Fig.   2 — Sectional   Views  of   Pump    House   Basement. 


Fig.  3 — Sectional  View  of  Boiler  House. 


to  a  diameter  of  15  ft.  at  the  bottom.  The 
bottom  30  ft.  is  of  %  in.  steel,  the  next  30  ft. 
of  11/32  in.  steel  and  the  remaining  three 
sections  of  25  ft.  each  of  5/lC  to  Vi  in.  steel. 

The  lining  of  the  stack  is  of  Versailes  stand- 
ard fire  brick  from  top  to  bottom,  backed  up 
with  the  best  quality  of  hard-burned  building 
brick.  The  foundation  is  of  concrete  with 
a  base  20  ft.  square  and  2%  ft.  thick  rein- 
forced with  steel  rods,  and  a  hollow  octagonal 
shaft  8  ft.  high,  20  ft.  in  diameter  at  the  bot- 
tom and  18  ft.  in  diameter  at  the  top.  The 
anchor  bolts  reach  to  the  center  of  the  foun- 
dation footing. 

The  contract  cost  of  the  chimney  foundation 
was  $977,  and  the  cost  of  the  chimney  was 
$5,089. 

SETTLING    B.^SINS. 

The  design  of  the  settling  basins  1,  2,  and 
3  embraces  four  important  considerations, 
namely :  Rapid  sedimentation  through  a  long, 
deep,  narrow  basin;  concentration  of  valves  in 
a  head  house  for  the  operation  of  the  basins 


reinforced  concrete  beams  at  top  and  bot- 
tom. In  other  words  the  entire  structure  is  a 
large  concrete  lx)x  tied  together  every  18  ft. 
of  its  length  by  heavy  steel  hoops  extending 
around  it,  embedded  in  concrete  and  acting 
substantially  as  the  hoops  on  a  barrel.  The 
panels  of  concrete  composing  the  side  walls 
between  buttresses,  acting  as  horizontal  beams, 
transmit  the  stresses  induced  by  the  water  oi 
earth  pressure  into  the  buttresses,  thence  into 
the  tie"-beams.  The  bottom  of  each  basin  is 
crowned  transversely  and  sloped  longitudi- 
najlv  from  either  end  toward  the  center,  af- 
fordmg  both  lateral  and  longitudinal  drainage. 
At  the  center  of  each  basin  is  a  24-in.  disc 
valve  with  an  extension  stem  reaching  to  a 
platform  on  the  top  of  the  basin  where  a  valve 
standard  and  a  bevel  gear  and  crank  afifords 
facilities  for  readily  opening  the  mud  valves 
and  draining  the  basin.  A  6-in.  rising  pipe 
with  2%-in.  hose  valves  at  the  top  afifords 
facilities  for  quickly  washing  the  mud  from 
each    basin    with    water    taken    directly    from 


of  the  river  water  is  such  as  to  insure  suft 
cient  coagulation  and  clarification  in  the; 
small  basins  for  proper  filtration.  Howeve 
at  seasons  of  the  year  when  the  capacity  c 
the  three  small  basins  is  insufficient  for  tl 
proper  preparation  of  the  river  water  for  filtr; 
tion  then  basin  4  becomes  available  for  furtht 
sedimentation. 

The  36-in.  effluent  pipe  from  basin  4  coi 
nects  both  with  the  large  chamber  in  the  hea 
house  and  with  the  filters  directly,  to  adm 
of  the  water  returning  from  basin  4  receivin 
a  little  additional  coagulation  in  the  hea 
house  when  necessary  before  entering  tl" 
filters,  or  to  enter  the   filters  directly. 

The  head  house  is  divided  horizontally  by 
reinforced  concrete  floor.  The  space  belo 
the  floor  (except  the  space  taken  up  by  tl 
two  downtake  shafts  affording  entrance  t 
basins  2  and  3)  has  no  connection  whatevi 
with  the  settling  basin,  but  is  intended  f< 
filtered  water  storage  and  is  connected  by 
30-in.  pipe  with  the  clear-water  basins  undi 
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Fig.  4 — Transverse   and   Longitudinal   Views   of    Settling    Basin. 
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Fig.  5 — Section  and    Plan   of  Reinforced    Concrete   Head   Nous 
Showing   Valves  andSubdIvlsions. 


in  parallel  or  in  series  and  the  easy  separation 
of  any  one  of  the  basins  from  the  others  for 
cleaning  without  interrupting  the  service : 
facilities  for  thorough  coagulation  of  water 
as  it  passes  through  the  head  house ;  facilities 
for  rapid  washing  of  any  one  of  the  basins 
with  the  loss  of  but  little  water. 

Each  basin  is  200  ft.  long  by  30  ft.  wide, 
25  ft.  deep  at  the  middle  and  23  ft.  deep  at  the 
ends,  constructed  of  reinforced  concrete.  The 
combined  storage  capacity  of  the  settling 
basins  is  3,000,000  gals.  The  estimated  oper- 
ating capacity  is  12,000,000  gals,  per  24  hours. 


the   pressure   main.        Sectional   views   of    the 
settling  basin  are  shown  in  Fig.  4. 

River  water  is  admitted  from  the  pumps 
into  basin  1  through  a  30-in.  pipe  discharging 
near  the  west  end  of  the  basin.  The  water 
returns  through  the  basin  to  the  head  house, 
entering  the  head  house  over  a  weir  20  ft. 
long.  Gates  in  the  head  house  admit  the 
water  from  basin  1  to  a  36-in.  pipe  discharg- 
ing at  the  west  end  of  basin  2.  The  water 
thus  discharged  returns  through  basin  2  and 
enters  the  head  house  over  a  weir  and  then 
passing  through  basin  3  in  precisely  the  same 


the  filters.  The  space  above  this  floor  is  su 
divided  by  vertical  walls  into  a  series  of  pa; 
ages  which  admit  of  by-passing  any  bas 
which  is  out  of  service  temporarily,  and  in 
four  coagulant  mixing  tanks.  From  these  tan 
the  coagulant  solution  is  pumped  by  centr 
ugal  pumps  into  a  reinforced  concrete  d 
tributing  tank  elevated  several  feet  above  flo 
level.  From  this  distributing  tank  the  coag 
lant  solution  flows  to  a  perforated  pipe  ov 
each  weir  discharging  the  solution  in  a  seri 
of  jets  into  the  water  passing  over  the  wei 
into  the   head   house.     Provision   is  made   t 
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•e«  coagulations  when  necessary,  although 
o  coagulations  are  regarded  as  generally 
fficient.  The  coagulant  pipes  are  of  brass, 
ns.  in  diameter. 

Referring  to  the  section  and  plan  of  head 
use,  Fig.  o,  valves  3  and  1  control  the  admis- 
in  of  river  water  into,  basin  1  and  2  re- 
ictively.  Valves  ti  and  7  give  admission  of 
ter  from  basin  1  into  2.  Valves  11  and  13 
■e  admission  of  the  water  from  basin  2  into 
iin  3.  Valve  14  allows  the  water  from 
;in  3  to  pass  into  a  chamber  connecting  with 
■  filters  through  valve  10.  Valve  15  provides 
•  the  admission  into  the  head  house  chamber 
water  from  settling  basin  4.  Valves  8  or  5 
en  opened,  admits  of  by-passing  basin  2. 
he  9  admits  of  taking  water  from  basin  2 
ectly  to  the  filters.  The  above  description 
)lies  to  the  operation  of  basins  in  series, 
iasins  2  and  3  can  be  operated  in  parallel 
:h  1  in  series  and  basins  1  and  2  may  be 
?rated  in  parallel  with  3  in  series. 
halves  1  and  2  are  at  the  west  end  of 
.ins  2  and  3  respectively,  and  are  to  be  used 
y  in  connection  with  the  operation  of 
.in  4.  Valves  16,  17  and  18  are  6-in.  valvei 
draining  the  head  house  chambers.  The 
y  advantage  in  operating  the  basins  in 
allel  is  the  decreased  loss  of  head  of  the 


of  a  constant  volume  of  coa,i;ulant  solution, 
but  of  variable  strength  from  day  to  day  to 
meet  the  changes  of  turbidity  of  the  Missouri 
River  water. 

In  order  to  follow  the  changes  in  the  phy- 
sical characteristics  of  the  river  water,  claily 
determinations  of  the  turbidity  and  alkalinity 
of  the  water  in  the  settling  basin  and  the  river 
should  be  made  with  suitable  apparatus  in  the 
room  set  apart  in  the  filter  house  as  a  labora- 
tory. The  apparatus  lor  this  work  is  very 
simple  and  comparatively  inexpensive,  but  thus 
far  has  not  been  installed.  The  sediment  in 
the  raw  river  water  can  generally  be  deter- 
mined by  comparison  or  by  direct  measure- 
ment in  graduated  tubes,  but  at  periods  of  ex- 
cessively muddy  water  the  direct  method  of  de- 
termination by  weighing  is  the  better.  In  any 
event  the  relation  between  the  scale  and  weight 
determinations  should  be  approximately  estab- 
lished. 

No  provision  whatever  is  needed  for  the 
storage  and  the  use  of  lime  in  the  settling 
basin  head  house  for  the  reason  that  the  use 
of  it  in  connection  with  sulphate  of  alumina 
is  not  necessary.  Should  the  city  at  any  fu- 
ture time  substitute  the  spulphate  of  iron  for 
the  sulphate  of  alumina  as  a  coagulant,  then 
the    use    of    lime    would    become    compulsory 


This  maximum  turbidity  when  once  deter- 
mined, will  represent  the  maximum  turbidity 
of  the  water  admitted  to  the  tilters.  but  the 
turbidity  may  be  as  much  less  as  can  be  con- 
veniently and  cheaply  obtained  in  the  manage- 
ment of  the  settling  basin.  In  order  to  insure 
an  effluent  of  standard  turbidity  the  settling 
basins  must  be  kept  clean  and  the  amount  of 
coagulant  applied  in  the  settling  basin  must 
be  modified  from  day  to  day  lo  meet  the 
changes  in  the  physical  condition  of  the  river 
water  and  variations  in  the  amount  of  water 
consumption.  .-Ml  of  this  w'ill  require  close 
attention  and  a  careful  and  skillful  manage- 
ment of  the  settling  basin,  but  in  no  other  way 
can  the  filters  be  expected  to  render  a  good 
account  of  themselves. 

MECH.\NIC.-\L  FILTERS. 

The  filters  installed  in  1897  consist  of  ten 
units  of  double  wooden  tub  type  of  a  nominal 
capacity  of  .500,000  gals,  each  per  24  hours. 
In  service  these  filters  failed  to  a  greater  or 
less  degree  when  the  river  water  was  exces- 
sively muddy  because  of  the  inadequate  set- 
tling facilities  consisting  simply  of  two  tanks 
each  .50  ft.  in  diameter  and  about  25  ft.  high. 
In  these  tanks  it  was  never  possible  properly 
to  prepare  the  water  for  filters  and  as  a  re- 
sult the  filters  became  gorged  with  mud  and 
completely  unable  to  meet  the  requirements  of 
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Fig.   6 — Typical   Transverse   Section   of    Filter. 


Fig.  7 — Typical    Longitudinal   Section   of   Filter. 


ter  in  circulating  through  the  settling  basin, 
IS  allowing  slightly  more  filtering  head, 
is  increased  filtering  head  may  be  desirable 
"ing  periods  of  excessive  consumption. 
The  tower  at  the  middle  of  head  house  con- 
ns a  hydraulic  elevator  of  2  tons  capacity 
elevating  coagulant  to  the  head  house  floor, 
ere  there  is  ample  room  for  storage  of  two 
three  car  loads.  The  concentration  of 
ves  and  the  coagulating  apparatus  under 
■  roof  renders  the  manipulation  and  oper- 
jn  of  the  basin  and  the  coagulant  plant 
nparatively  simple  and  economical-, 
iasins  1,  2  and  3  possess  a  storage  capacity 
about  3,000.0<-tO  gals.,  but  an  operating 
acity  as  roughing  basins  of  about  12.1HJO,000 
I  s.  affording  5  to  t)  hours'  time  for  the  water 
:  deposit  heavy  sediment.  The  subsidence  of 
:  fine  sediment  after  coagulation  requires 
litional  time  and  the  additional  basin  Xo.  4. 
Settling  basins  1.  2  and  3  were  built  under  a 
■tract  covering  5,G60  cu.  yds.  of  e.xcavation. 
,:iO  cu.  yds.  of  concrete,  and  62-5.000  lbs.  of 
sel  rods,  amounting  in  all  to  S51,-500.  The 
'11  pipes  and  valves  were  furnished  at  a 
h  of  $10,000.  The  head  house  contract 
h  was  $5,760. 

I  C0ACUL.\TI0X. 

Irhe  coagulating  plant  is  designed  for  the 
y  of  sulphate  of  alumina  as  a  coagulant, 
le  use  of  the  sulphate  of  alumina  requires 
1  presence  in  the  treated  water  of  an  alkal- 
''  base  to  produce  the  chemical  reaction 
'  ich  results  in  the  production  of  hydrate  of 
mina,  an  insoluble  substance  w  hich  coagu- 
^;s  fine  sediment  and  accelerates  sedimenta- 
jn.  The  Missouri  River  water  is  a  hard 
Iter  and  contains  naturally,  at  all  seasons  of 
V  year,  sufficient  alkaliniV  to  unite  chem- 
jlly  with  all  the  sulphate  of  alumina  it  is 
yessary  to  use  for  coagulation.  The  design 
s  the  coagulating  works  provides  for  the  use 


because  without  the  lime  the  sulphate  of  iron, 
transformed  chemically  into  a  hydrate,  is  solu- 
ble in  water  containing  carbonic  acid  and  in 
a  dissolved  condition  will  be  carried  into  the 
water  supply  to  collect  on  the  fixtures  and 
furnishings  of  the  toilet  room,  to  clog  meters, 
and  to  cause  more  or  less  annoyance  in  gen- 
eral in  the  domestic  uses  of  the  water.  The 
usual  way  to  prevent  this  undesirable  condi- 
tion is  to  treat  the  water  in  advance  of  the 
application  of  an  iron  coagulant  to  a  dose  of 
hydrated  lime  to-  absorb  any  uncombined  car- 
bonic acid. 

Aside  from  the  troubles  encountered  prac- 
tically in  the  preparation  and  application  of 
the  hydrate  or  milk  of  lime,  and  the  skill  re- 
quired in  its  application,  there  is  the  additional 
objection  that  water  freed  of  carbonic  acid  is 
unpalatable.  Moreover,  the  labor  expense  re- 
quired in  the  mixing  and  application  of  lime 
and  iron  is  greater  than  that  required  in  the 
use  of  the  sulphate  of   alumina.     ^ 

The  sulphate  of  alumina  leaves  the  finished 
Missouri  River  water  perfectly  palatable  and 
without  a  trace  of  the  coagulant  solution  as  in- 
troduced originally.  Furthermore,  the  sul- 
phate of  alumina  does  not  adhere  to  the  filter- 
ing sand  to  the  same  extent  that  sulphate 
of  iron  adheres  and  thereby  detracts 
less  from  the  capacity  of  the  filters.  We 
strongly  urge  the  use  of  sulphate  of  alumina 
as  a  coagulant  and  know  from  past  experi- 
ence that  it  will  prove  the  best  coagulant,  the 
simplest  to  apply,  and  the  safest  from  a  sani- 
tarv  standpoint.  The  high  degree  of  alkalinity 
in  the  Missouri  River  water  absolutely  pre- 
vents any  of  the  undecomposed  coagulant  en- 
tering the  city's  water  supply  so  long  as 
reasonable  attention  is  given  to  the  handling 
of  the  coagulant  machinery. 

The  maximum  turbidity  for  the  efflu»nt  of 
basin    3    or    4    must    be    determined    by    trial. 


the  city  service  in  any  particular.  There  is  in 
all  probability  several  years  of  good  service 
for  these  filters  used  in  connection  with  the 
present  and  proposed  settling  basins. 

In  the  new  concrete  filters  connections 
are  provided  of  such  size  that  addi- 
tional filters  can  be  added  from  time 
to  time  until  the  filtering  capacity  ag- 
gregates about  20,000,000  gals,  per  day.  TJie 
tilters  are  of  reinforced  concrete  consisting  of 
five  tanks  32  ft.  long,  12  ft.  deep,  and  20  ft.  3 
ins.  wide,  out  to  out  measurements,  each  tank 
containing  a  sand  area  of  480  sq.  ft.,  and  pos- 
sessing a  moderate  daily  filtering  capacity  of 
1,250,000  gals.  The  capacity'  of  the  five  filters 
aggregates  6,225,000  gals,  per  day,  but  with 
water  carefully  prepared  in  the  settling  basin 
(containing  .50  to  60  parts  per  million  of 
sediment)  the  combined  filtering  capacity  of 
these  filters  should  reach  7,000,000  gals,  per 
24  hours.  The  Kansas  City,  Kansas,  filters 
are  modeled  generally  after  the  Cincinnati, 
Ohio,  plant,  except  that  the  filtering  units  are 
smaller. 

The  pipe  system  connecting  the' filters  is  in- 
stalled in  a  pipe  gallery  running  north  and 
south  between  the  new  filter  installation  and 
the  old  filter  installation  in  such  a  way  as  to 
be  accessible  to  both  the  new  and  the  old 
filters.  This  pipe  gallery  is  25  ft.  deep  uncov- 
ered and  protected  by  suitable  railing. 

Immediately  under  the  filters  is  a  clear  water 
basin  13  ft.  in  depth  with  a  heavily  reinforced 
concrete  roof  supported  upon  reinforced  con- 
crete columns  which  in  turn  are  supported 
upon  a  thick  floor  slab  extending  entirely 
under  the  clear  water  basin  and  pipe  gallery 
and  heavily  reinforced  with  steel  rods  so  as  to 
distribute  the  pressure  uniformly  over  the 
ground ;  the  filters  and  contained  water  rest 
directly  upon  the  roof  of  the  clear  water  basin 
and  the  supporting  columns  and  beams. 
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At  the  south  end  of  the  filters  is  a  rein- 
forced concrete  basement  and  sub-basement. 
The  sub-basement  contains  the  pipes  communi- 
cating with  the  old  storage  reservoir,  with  the 
pumping  machinery  in  the  new  pumping  sta- 
tion, and  with  the  clear  water  basin  under 
the  settling  basin  head  house  and  various  other 
smaller  pipes  together  with  valves  and  appur- 
tenances necessarily  installed  therein.  .'X  por- 
tion of  the  valves  in  this  sub-basement  have 
extension  stems  rendering  them  convenient  for 
manipulation  from  the  basement  immediatelv 
above. 

The  upper  basement  contains  an  electric 
Jiiotor  driven  wash  water  pump  for  pump- 
ing water  into  the  fdter  wash  water  tank  and 
a  second  pimip  for  boosting  water  from  the 
clear  water  basin  under  the  filters  into  the 
present  storage  liasin.  but  not  necessarily  re- 
quired for  constant  operation.  There  is  a 
shaft  extending  vertically  through  both  base- 
ments partially  divided  by  a  vertical  wall  into 
two  compartments.  The  water  is  delivered 
from  the  filters  into  one  of  these  compart- 
ments, passes  over  a  weir  into  the  other  com- 
partment, thence  into  the  clear  water  basin. 
By  means  of  this  weir  the  filter  etHuent  passes 
into  the  clear  water  basin  at  practically  a 
constant  level  somewhat  above  the  liottom  of 
the  filters.  A  second  and  similar  shaft  and 
division  wall  connected  with  the  filter  influent 
pipe  on  one  side  of  the  division  wall  and  the 
drain  on  the  other  side,  prevents  flooding  of 
the  building  by  overflow  of  filters. 

The  entire  reinforced  concrete  structure  is 
covered  with  a  brick  filter  house  of  simple 
design  containing  two  apartments,  one  for  use 
as  a  laboratory  for  the  superintending  chemist 
and  filter  attendants,  the  other  for  use  as  a 
lavatory  suitably  plumbed  and  fitted  with  the 
necessary  conveniences.  Typical  transverse 
and  longitudinal  sections  of  the  mechanical 
filter  are  shown  in  Figs.  6  and  7  respectivel}'. 

The  bottom  of  each  filter  unit  is  composed 
of  a  series  of  parallel  reinforced  concrete 
blocks.  At  the  bottom  of  the  blocks  is  a 
series  of  channels  or  conduits  running  length- 
wise of  the  filter  for  the  distribution  (if 
water.  The  concrete  channels  communicate 
with  three  lines  of  transverse  cast-iron  con- 
duits, which  in  turn  communicate  with  nine 
pipes  affording  an  exit  for  the  filtered  water 
and  an  inlet  for  the  wash  water.  The  rect- 
angular concrete  channels  or  conduits  at  the 
bottom  of  the  filter  blocks  above  described 
are  covered  with  a  perforated  semi-circular 
brass  plate  held  down  by  brass  bolts  anchored 
into  the  concrete.  The  "V"  shaped  openings 
immediately  above  the  perforated  brass  plates 
or  strainers  are  filled  with  gravel  of  assorted 
size  up  to  a  level  of  the  top  of  the  concrete 
strainer  blocks.  The  displacement  of  this 
grave!  is  prevented  by  a  screen  of  heavy  brass 
wire  cloth  secured  by  brass  bolts  anchored  into 
the  strainer  blocks  and  by  copper  rivets. 

About  33  ins.  of  Kaw  River  sand  is  depos- 
ited upon  the  screen.  This  filter  sand  was 
prepared  for  the  filters  by  passing  it  through 
a  screen  having  8  to  10  meshes  to  the  lineal 
inch.  The  undesirable  fine  particles  of  sand 
were  removed  mechanically  from  the  filter 
tanks  after  repeated  washings  of  the  sand  in 
place  had  brought  the  fine  and  objectionable 
particles  to  the  surface  and  had  removed  the 
silt  contained  in  the  river  sand  through  the 
concrete  wash  water  channels  in  each  filter 
tank  and  thence  into  the  drain  pipe  connecting 
the   filter   system   with   the   river. 

The  water  as  prepared  in  the  settling  basin 
is  discharged  from  a  chamber  in  the  settling 
basin  head  house  through  a  3f)-in.  main  pipe 
communicating  through  Ki-in.  branch  pipes 
with  a  series  of  troughs  which  serve  to  dis- 
tribute the  water  laterally  above  the  filter  sand. 
The  water  after  slowly  percolating  through 
the  filter  sand  and  the  gravel  lielow  the  sand 
passes  through  the  strainers  into  the  small 
■concrete  channels  communicating  through  the 
■cast  iron  transverse  conduits  and  nine  outlets 
-with  a  16-in.  branch  effluent  pipe  connecting  in 
the  pipe  gallery  with  a  3C-in.  effTiuent  main. 
The  effluent  main  carries  the  filtered  water 
into  the  shaft  at  the  south  end  of  the  filter 
house  through  which  it  enters  the  clear  water 
"basin  immediately  under  the  filters.     This  clear 


water  basin  communicates  directly  with  the 
suction  pipe  of  the  high  pressure  pumping  en- 
gines and  also  with  the  clear  water  basin  under 
the  settling  basin  head  house. 

The  sediment  removed  from  the  water  in 
the  process  of  filtering  downward  through  the 
sand  is  removed  by  reversing  the  direction  of 
flow  through  the  filter.  In  washing,  water 
under  pressure  is  admitted  to  the  filters 
through  the  nine  pipes  entering  the  bottom  of 
each  filter  tank,  passes  upward  through  the 
strainers,  gravel  and  sand  at  a  comparatively 
high  velocity  and  carries  the  accumulation  ot 
mud  into  the  same  troughs  which  in  the  filter- 
ing process  admits  water  from  the  settling 
basin  but  which  during  the  washing  process 
delivers  the  wash  water  into  the  dram  pipe 
system   communicating  with   the   river. 

The  wash  water  is  conveyed  from  an  ele- 
vated tank  immediately  north  of  the  old  filter 
house,  holding  about  60,000  gals.,  through  a 
■24-in.  pipe  and  delivered  to  each  filter  through 
a  "20-in.  branch  wash  water  pipe.  This  wash 
water  tank  is  filled  with  water  by  an  elec- 
tric motor  driven  centr-ifugal  pump  located  in 
the  upper  basement  or  machinery  room  at  the 
south  end  of  the  filter  house,  or  is  filled 
directly  from  the  high  pressure  main. 

The  manipulation  of  the  filters  is  easily  ac- 
complished by  five  valves  and  as  many  branch 
pipes  to  each  filter  tank.  One  of  these  valves 
admits  settled  water  into  the  filter  over 
the  filter  sand;  a  second  valve  is  on 
the  branch  pipe  connecting  the  system  of 
channels  and  conduits  in  the  bottom  of 
each  filter  with  the  effluent  main;  a  third 
valve  admits  water  beneath  the  filters  from 
the  wash  tank  during  the  process  of  washing; 
a  fourth  valve  connects  the  main  trough  inside 
of  each  filter  tank  with  the  main  drain  pipe 
leading  to  the  Missouri  River,  and  a  fifth 
valve  connects  the  branch  filter  effluent  pipe 
with  the  river  drain  pipe  in  order  to  allow  the 
first  water  passing  through  each  filter  imme- 
diately after  washing  to  lie  wasted. 

These  five  valves,  the  branch  pipe  lines  in 
which  they  are  installed  and  the  main  effluent 
and  main  influent  and  the  wash  water  and 
drain  pipes  are  all  in  the  pipe  gallery  on  the 
east  side  of  the  filters.  These  valves  are  oper- 
ated hydraulically  from  a  small  operating 
board  over  the  pipe  gallery  at  each  filter,  each 
filter  having  its  own  independent  operating 
table.  The  extension  stems  on  each-  valve 
enables  the  attendant  in  operating  any  filter  to 
see  the  position  of  each  valve.  To  the  exten- 
sion stem  of  one  of  the  valves  is  a  clamp  and 
a  sort  of  knuckle  joint  manipulating  a  small 
valve  which  places  the  branch  effluent  pipe 
of  each  filter  in  communication  with  the  at- 
mosphere through  the  float  pipe  when  the  filter 
is  in  service,  and  cuts  off  this  atmospheric 
communication  during  the  washing  process, 
thus   avoiding   negative  head   operation. 

On  the  branch  effluent  pipe  from  each  filter 
tank  is  a  Vivian  rate  controller  manufactured 
by  the  Norwood  Engineering  Co.  for  automat- 
ically rating  the  delivery  of  water  from  each 
of  the  filters. 

Over  30  copies  of  the  filter  specifications 
were  sent  out  asking  for  bids  Sept.  1,  1910,  in 
the  list  being  the  large  constrt'tction  companies 
who  were  equipped  for  doing  reinforced  con- 
crete work  and  five  of  the  filter  construction 
companies  who  were  equipped  for  building 
mechanical  filters.  Under  the  specifications 
calling  for  bids  on  the  construction  of  filters, 
the  city  agreed  to  furnish  all  cast  iron  pipes, 
valves,  and  special  castings  which  entered  into 
the  construction   of  the  filter  plant. 

Three  bids  were  received  for  furnishing  the  • 
cast  iron  water  pipe  and  special  castings,  four 
bids  for  furnishing  the  necessary  valves  and 
but  one  bid  was  received  for  the  construction 
of  the  filters,  the  latter  bid  being  $69,000  for  a 
four-filter  layout,  $81,000  for  a  five-filter  lav- 
out,  and  $93,000,  for  a  six-filter'  layout.  No 
bids  were  received  for  the  construction  of  the 
filters  from  any  of  the  mechanical  filter  com- 
panies. 

A  contract  was  awarded  to  the  United 
States  Pipe  Company  for  furnishing  the  pipe 
and  special  castings  to  the  Chapman  Valve 
Company  for  furnishing  the  filter  valves.  The 
single  bid   for  the   construction  of  the  filters 


uas  rejected  and  upon  the  recommendation  . 
the  engineers  the  city  proceeded  to  constru 
the  filter  plant  by  force  account,  employii 
such  men  and  installing  such  machinery  as  w, 
found  necessary  to  carry  on  the  constructic 
under  the  direct  supervision  of  the  engineei 

The  work  commenced  in  the  fall  of  1910,  w 
carried  on  throughout  the  winter,  and  the  f 
ters  were  completed  in  the  latter  part  of  Jul 
1911.  The  concrete  work  was  contimi. 
throughout  the  freezing  weather,  provisii 
having  been  made  for  the  heating  of  all  sai 
and  water  entering  into  the  manufacture 
the  concrete  to  an  extent  which  admitted 
placing  concrete  in  the  forms  during  freezis 
weather  at  a  temperature  of  70  to  80°.  T 
work  on  which  a  bid  of  $81,000  was  receiv 
was  completed  by  day  lalior  under  the  sup; 
vision  of  the  engineers,  W.  A.  Bott.  acting 
resident  engineer,  and  R.  R.  Applegate.  s 
pointed  by  the  city  as  foreman  of  constri 
tion,  at  a  cost  of  $63,.592.52,  which  includes  t 
brick  filter  house  contracted  at  $5,.j70.  T 
cost  also  includes  all  the  materia!  used  in  t 
construction  of  the  drain  well  and  the  foum 
tion  for  the  wash  water  tank,  neither  of  wlii 
Items  were  included  in  the  bid  of  $81,000. 

The  cast  iron  pipe  and  special  castings,  C( 
trollers  and  valves  entering  into  the  constn 
tion  of  the  filter  plant  cost  $1-5,378. 30,  the  w: 
water  tank  $3,400,  and  the  labor  expended 
the  construction  of  foundation  for  the  w;, 
water  tank  and  in  the  construction  of  the  dr:^ 
well  aggregates  $1,700.60.  The  booster  pun^ 
installed  cost  $2,784. 2-5  and  the  electric  wir: 
of  the  filter  house  and  settling  basin  hd 
liouse,  together  with  switch  board  and  pov 
circuits,  cost  $3,llo.  The  total  cost  of  ; 
complete  filters,  together  with  the  several  r- 
traneous  but  inseparable  expenditures  of  el- 
trical  installation  and  drain  well  constructi, 
aggregates  $87,727.49.  which  amount  wol 
have  been  increased  to  over  $105,500  had  ; 
work  been  contracted  in  accordance  with  1 
received. 

GERMICIDE. 

As  a  sanitary  safeguard,  provision  has  bi 
made  in  the  filter  house  for  the  use  of  a  s(- 
tion  of  hypochlorite  of  lime..  The  hypochloo 
of  lime  combines  chemically  with  the  carb- 
ates  in  the  natural  water  producing  oxyu 
which  is  destructive  of  bacterial  life.  The  c- 
tlnuous  use  of  hypochlorite  of  lime  is  not  c- 
sidered  necessary  but  regarded  rather  aa 
safeguard  when  there  is  occasion  for  rrt 
than  ordinan,"  precautions  against  waters - 
ried  disease.  Under  the  ordinary  working  c  - 
ditions  of  the  settling  basins,  the  hypochloe 
can  be  applied  immediately  after  the  w:r 
leaves  basin  3  or  4  twhen  the  latter  shall  I'e 
been  constructed)  and  before  it  enters  thel- 
ters.  This  will  give  ample  time  for  the  ;- 
struction  of  the  bacterial  life  and  will  in;'e 
the  elimination  of  any  odors  or  tastes  rest- 
ing from  the  use*  of  this  germicide. 

In  the  absence  of  basin  4  and  high  turbi'y 
in  basin  3  it  may  be  Tsest  to  apply  the  h;> 
chlorite  solution  to  the  filtered  water  as  le 
water  passes  over  the  weir  into  the  clear  wer 
basin  under  the  filters  rather  than  into  le 
force  main  delivering  water  into  the  district- 
ing pipes  of  the  city.  The  amount  of  ho- 
chlorite  solution  used  should  not  e.xceed  (ht 
pounds  of  hypochlorite  to  each  one  miJti 
gallons  of  water. 

In  order  to  avoid  dependence  upon  thcit- 
tendant  in  the  application  of  the  hypochhtc 
of  lime,  a  conveniently  located  orifice  '>f- 
should  be  used  which  will  automatically  ru- 
late  the  flow  of  the  solution  through  it  ar  in 
this  way  prevent  an  overdose  of  the  germ  (if 
so  long  as  the  basin  pumping  engines  ar<'P 
erated  at  regular  speed.  In  all  probabili  i' 
will  be  safest  to  use  two  orifice  boxes,  _on(  or 
day  use  when  the  rate  of  pumping  is  high"' 
the  other  for  night  use  when  the  rate  of  pi'P' 
ing  is  low,  and  in  this  way  avoid  as  mui  n- 
possible  hand  regulation  of  the  orifice  bo!))' 
an  attendant. 

On  the  whole,  the  use  of  a  germicide  s!'''' 
be  undertaken  only  with  the  strictest  cartnc 
with  the  best  possible  provision  for  regul  "K 
the  flow  of  the  solution. 

iMixing  of  the  hypochlorite  of  lime  slJ''' 
be  done  in  a  well  ventilated  room  wheri;''^ 
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fnes  can  le  conducted  outside  of  tlie  build- 
jj.  In  all  probability  the  place  best  adapted 
•'this  work  is  in  the  filter  house  after  having 
iced  a  ventilator  over  the  hydrating  tank. 
,c  hydraled  hypo,  can  then  tlow  into  the 
parage  tank  in  the  filter  house,  diluted  with 
I  .per  amount  of  water,  the  solution  allowed 
(clarify,  and  then  delivered  by  pump  into  a 
(  iributing  tank,  thence  into  the  water  re- 
o>ing  treatment. 

/  Method   of    Waterproofing    Sewers 
Successfully  Employed  at   South 
Orange,  N.  J. 

I  i[nbm«-'i  by  i:.'iidle\   C.  Cattley,  Resident  En- 
.Cineer,   with   Alexander   I'otter.    Consulting 
Engineer,    New   York   City. 

)nring  the  summer  of  1911,  the  w-riter  was 
ndent  engineer  in  charge  of  the  construc- 
1  1  of  approximately  4.4-5  miles  of  lateral 
s-ers  for  the  township  of  South  Orange, 
rj.  These  laterals  ranged  in  size  from  8  nis. 
I  12- ins. 

"he  specifications  for  this  work  were  drawn 
I    Alexander    Potter,    Consulting    F.ngineer, 
*\v    York    City,    who    acted    as    supervising 
i-ineer  of  the  work.     In  these  specifications 
).   Potter  mentioned   specifically   the   use   of 
[  K.  compound  as  the  jointing  material.   This 
ler    unusual    clause    in    a    specification    of 
^  kind  needs  further  e.xplanation. 
lOUth    Orange    township    is    one    of    eleven 
iiicipalities  which  are  using  jointly  an  out- 
sewer  to  tide  w-ater  in  New  York  harbor. 
'  St  of  these   municipalities   own   outright   a 
•d  proportion  of  the  capacity  of  the  outfall 
i  er.     South  Orange  township  is  one  of  the 
nicipalities  w-hich  recently  bought  from  the 
^inal  members  of  the  joint  outlet  sewer  the 
It  to  discharge  into  the  joint  trunk  sewer  a 
cific   number    of    gallons    of    sewage    daily. 
the    inception    of    the    joint    trunk    sewer 
ject  South  Orange  township  was  the  only 
nicipality  embraced  within  the  district  cared 
by  this   sewer   that   refused   to   enter   the 
>ject.      The    capacity    that    South     Oran.ge 
nship  was   able  to  procure  by  purchase  is 
;  than   half   that   which   was   originally   set 
le  for  them  when  the  project  was  first  un- 
taken,    and    whicli,    upon    their    refusal    to 
er  the   sewer,   was   absorbed   by   the    other 
nicipalities.      With    half    their    original    al- 
ed  capacity  now  available,  their  only  means 
increasing  the  number  of  persons  that  can 
accommodated   within   the   township   is   by 
total  elimination  of  waters  of  infiltration. 
;  use  of  a  jointing  material  which  the  pro- 
;tors  guarantee  will   eliminate  ground   wa- 
is,  therefore,   thoroughly   warranted,   even 
the    expense    of    this    material    is    slightly 
ater    than    that    of    some    other    material 
ch  might  be  offered  as  a  substitute.     Mr. 
let's  idea  in  calling  for  a  special  material 
i  to  put  the  contractors   on   notice  in   ad- 
ce  as  to  the  cost  of  the  jointing  material. 


so  that  the  questior.  oi  tlk;  .contractors  sup- 
plying a  material  which,  in  his  opinion,  mav 
have  been  just  as  good  as  the  material  speci"- 
fied,  and  upon  which  he  might  claim  to  be 
able  to  save  money,  would  not  be  raised  to 
the  possible  embarrassment  of  the  work. 

Last  summer  two  contracts  were  let  by  the 
township  for  the  construction  of  lateral 
sewers;  one  to  James  J.  Fuscn.  Newark-,  .N.  J., 
for  the  construction  of  18,."it;8  ft.  of  8  in..  10 
in.  and  12  in.  sewers  in  the  Hilton  district; 
the  other  to  Martin  &  Miller,  Carficld.  .\.  J., 
for  the  construction  of  4.8()9  ft.  of  8  in.  and 
10  in.  sewer  in  the  Pierson  and  Lackawanna 
and  the  Blue  Ridge  Park  tracts.  In  both  of 
these  localities  the  greater  portion  of  the 
sewers  were  laid  below  the  ground  water 
level.  Quicksand  also  was  encountered  to  a 
very  considerable  extent.  Although  labor  in- 
experienced in  the  use  of  the  G.-K.  jointing 
compound  was  employed,  the  men  liecame 
rapidly  proficient  in  its  use  and  splendid  re- 
sults  were   obtained. 

The  custom  followed  in  making  the  joints 
was  to  join  two  or  three  lengths  of  pipe  on 
the  bank.  The  joints  on  the  bank  were  cast 
with  the  pipes  in  a  vertical  position  without 
the  use  of  either  runner  or  snake.  The  G.-K. 
compound  was  heated  in  iron  kettles,  previous 
to  pouring,  to  the  proper  liquid  consistency. 
The  compound  hardened  without  shrinkage. 
The  consistency  obtained  on  hardening  of  the 
jointing  material  is  such  that  u  permits  of 
considerable  flexibility  at  the  joint,  and  this 
without  detracting  from  its  water  tightness. 
Only  one  joint  in  two  or  three  was  made  in 
the  trench,  and  then  with  the  use  of  a  runner. 
No  difficulty  whatever  was  experienced  in  wet 
trenches,  even  in  those  places  where  the 
ground-water  stood  well  above  the  invert  of 
tlie  pipe. 

As  is  customary  with  other  jointing  ma- 
terials, a  portion  of  the  socket  was  filled  with 
a  good  quality  of  hempen  yarn  or  jute.  The 
following  average  amounts  of  G.-K.  compound 
were  used  per  joint: 

Size  of  pipe.  Depth   of   ma-           .\inount. 

Ins.  terial.  ins.  Ijbs.  of  G.-K. 

^ IM.                           2.3.=. 

in H4                            L>..'1G 

V- IVi                            ".26 

The  theoretical  requirements  to  fill  the  an- 
nular space  on  the  pipe  actually  used  upon 
the  work  were  2.25  lbs.  on  the  8  in.,  2  :4.j  on 
the  10  in.  and  3.12  on  the  12  in. 

These  figures  are  significant  because  in  the 
pamphlet  published  by  the  company  which  fur- 
nishes the  material,  it  is  stated  that,  for  a 
depth  of  1%  ins.  the  8  in.  pipe  requires  1.68 
lbs.,  the  10  in.,  2.05  lbs.  and  the  12  in.,  2.42  lbs. 
These  amounts  may  be  sufficient  for  certain 
makes  of  pipe  with  a  small  socket,  but  the 
advantages  of  a  w^de  socket  in  sewer  pipe 
laying  are  so  great  that  wide-socket  pipe 
should  be  used  under  all  circumstances  where 
water-tightness  is  to  be  expected. 


The  cost  of  the  material  per  joint  for  the 
various  sizes  of  pipe  at  a  unit  of  dVi  cts.  per 
pound  was : 

Size  of  pipe.                                            Cost  per  joint. 
Ins.  Cts. 

S 14. 6S 

10 ii; 

12 20.37 

The  cost  of  the  labor  in  making  these  joints, 
as  near  as  could  be  ascertained,  was  ajjproxi- 
niately  half  the  cost  of  the  material. 

From  these  figures  it  will  be  seen  that  the 
cost  of  laying  sewer  pipe  with  this  special 
material  is  very  much  greater  than  tlie  cost 
of  laying  pipe  with  cement  joints,  but  the 
writer  agrees  with  the  statement  made  many 
limes  by  Mr.  Potter,  the  supervising  engi- 
neer, that  if  the  same  care  is  taken  in  mak- 
ing a  cement  joint  as  is  required  witli  the 
G.-K.  joint,  the  difference  in  cost  of  the  two 
kinds  of  joints  would  not  be  very  great.  How- 
ever, a  joint  made  with  G.-K.  or  any  other 
similar  compound  has  a  Hexibility  which  is  ab- 
sent in  a  properly  made  cement  joint  It  is 
paradoxical  that  the  greater  the  care  taken 
in  making  the  average  cement  joint,  the  great- 
er the  liability  of  rupture  of  the  entire  sewer 
line,  unless  the  foundation  upon  which  the 
sewer  pipe  is  laid  is  practically  perfect;  any 
uneven  settlement  due  to  tlie  weight  of  the 
liackfilling  being  likely  to  cause  rupture  of 
the  sewer  line  which  will  not  stop  witli  the 
pipe  that  have  not  sufficient  foundation,  but  is 
likely  to  extend  for  a  distance  of  several  hun- 
dred feet.  The  use  of  a  flexible  jointing  ma- 
terial eliminates,  to  a  very  great  extent,  the 
danger  of  breakage  of  the  sewer  jiipe  where 
unequal   settlement  takes  place. 

Tests  made  for  water-tightness  on  short 
stretches,  both  under  an  internal  and  an  ex- 
ternal hydrostatic  pressure  of  5  ft.  showed 
the  Sewers  to  be  absolutely  water-tight.  The 
ground-water  flow  over  the  total  completed 
Hilton  section — approximately  'i.'>'-\  miles  of 
sewers — amounted  to  14,100  gals,  daily,  or  ap- 
proximately 400  gals,  per  mile  per  day.  This 
amount  is  very  small,  indeed,  for  a  sewerage 
systein,  half  of  which  is  below  the  ground- 
water level,  and  some  of  whicn,  at  tne  lower 
end.  is  subjected  to  a  ground-water  head  of 
3  ft.  In  the  section  built  by  Martin  S:  Miller, 
the  ground-water  flow  in  the  finished  sewer 
was  measured  and  the  amount  of  leakage  was 
found  not  to  exceed  that  in  the  Hilton  section 
of  the  system. 

It  is  but  fair  to  state  that,  while  the  G.-K. 
compound  was  used  practically  throughout  the 
work,  test  lengths  were  made  with  other  flex- 
ible mixtures  of  the  same  general  characteris- 
tics as  the  G.-K.,  and  also  with  the  use  of 
"Pioneer"  asphalt.  As  applied  upon  the  work, 
the  results  obtained  from  the  use  of  these 
other  materials  were  satisfactory,  although  -it 
was  impossible  to  detertnine  with  the  same 
precision  what  the  actual  leakage  in  these  sec- 
tions was. 
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St  of  Concrete  Abutments  and  Ped- 
estals on  Track  Elevation  Work 
Where  Lack  of  Room  Made 
Construction    Difficult. 

itributed     by     Charles     G.     Huestis.     General 
Manager  Essex  Construction  Co.. 
Buffalo,  N.   y. 

U  the  point  where  the  following  described 
rk  took  place  two  streets  intersect  at  the 
ict  place  crossed  by  four  tracks  of  the  rail- 
d  proposed  to  be  elevated.  On  one  of  these 
aets  are   two  tracks   of  a   very   busy   street 

line    and    team    tracks    on  'both    streets. 

account  of  heavy  traffic  the  railroad  com- 

ly  was  obliged   to  use   at   least   two  of   its 

cks  during  construction  and  at  least  one  of 

trolley  tracks  had  to  be  kept  in  service, 
iin  traffic  also  had  to  be  maintained  on  at 
St  one  side  of  the  street.     Overhead  along 

railroad   line   were   twenty   or   more   tele- 

r 


graph  and  telephone  wires  and  along  the 
streets  were  electric  light  wires  and  trolley 
wires. 

The  masonry  consisted  of  a  heavy  concrete 
abutment  on  each  side  of  the  street  and  23 
pedestals  in  the  street.  It  was  impossible  to 
find  place  in  the  street  for  machinery  so  that 
all  the  working  room  allowed  was  the  space 
of  two  tracks  and  outside  the  outer  track 
about  20  ft.  in  width  and  back  as  far  as  re- 
quired. 

The  railroad  company  abandoned  two  of  its 
tracks,  and  the  stub  end  on  each  side  of  the 
street  was  allowed  the  contractor  for  construc- 
tion sidings.  A  stiff-leg  derrick  with  a  40- ft. 
boom  was  set  up,  with  one  leg  parallel  to  the 
face  of  the  abutment  and  in  such  a  position 
that  the  boom  would  reach  pedestals  in  the 
center  of  the  street.  One  track  of  the  street 
railway  company  with  its  trolley  wire  was 
taken  out  of  service  and  by  working  a  low 
boom    the    derrick   was    able    to    avoid    other 


wires  almost  entirely.  The  stilT-leg  parallel 
to  the  abutment  necessarily  crossed  the  sid- 
ing track  but  was  high  enough  to  allow  cars 
to  move  under  it  so  that  excavated  material 
from  the  pedestal  pits  nfight  be  loaded  by  der- 
rick and  taken  away  by  the  railroad  company. 
A  %-cu.  yd.  Smith  mixer  was  set  up  near 
the  end  of  the  siding  and  far  enough  ahead  of 
the  derrick  to  allow  the  boom  to  reach  the 
mixer  when  very  high.  When  the  siding  was 
not  in  use  for  cars  to  remove  excavated  mate- 
rial the  cars  containing  materials  for  concrete 
were  placed  alongside  and  back  of  the  mixer 
and  derrick.  Plank  staging  was  built  along- 
side the  cars  and  to  the  mixer,  so  that  wheel- 
barrows might  be  loaded  over  the  sides  of 
cars  and  wheeled  to  the  mixer.  The  exca- 
vated material  as  well  as  the  concrete  were 
handled  in  1-cu.  yd.  dump  buckets  by  the  der- 
rick. When  several  pedestals  had  been  built 
the  excavated  material  from  others  was  used 
as  backfilling  for  the  ones  completed. 
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The  derrick  was  first  erected  near  the  face 
of  the  abutment  and  when  the  pedestals  in  the 
street  were  completed  it  was  necessary  to 
move  tlie  entire  rig,  derrick  and  mixer,  back- 
ward about  40  ft.  in  order  to  build  the  abut- 
ment. This  was  accomplished  by  drawing  the 
engine  on  rollers  by  its  own  power,  and  slid- 
ing the  derrick  on  plank,  still  erect,  using  the 
engine  for  power. 

Exactly  the   same   method   was   followed   on 
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Fig.  1 — Section  of  Concrete  Abutment. 


the  opposite  side  of  the  street,  two  derricks 
and  two  mi.xers  being  used  on  the  entire  work 
Excavation. — The  excavation  for  the  abut- 
ments was  about  16  ft.  in  depth  and  for  the 
pedestals  from  16  to  22  ft.  The  material,  be- 
side the  street  paving  and  sidewalk  on  top, 
was  about  o  ft.  of  clay  and  the  remainder 
gravel,  all  perfectly  dry.  Excavation,  as  cov- 
ered by  the  contract,  was  measured  only  to 
the  foundation  lines  of  the  concrete  footings 
though  as  a  matter  of  fact  much  more  was 
necessarily  excavated  in  deep  pits.  The  entire 
payroll  for  excavating,  sheathing  and  bracing, 
backfilling  to  original  ground  or  loading  on 
cars  was  the  sum  of  $2,292.58  for  2,832  cu. 
yds.,  engineer's  measurement.  (This  gives  a 
unit  cost  of  slightly  over  80  cts.  per  cubic  yard. 
— Editors.) 

Concrete. — The  concrete  materials  were 
crushed  stone  and  gravel  taken  from  cars  di- 
rect as  described  above.  Water  was  piped  to 
the  mixers  from  a  nearby  hydrant,  and  cement 
was  carried  from  box  cars  back  of  gravel  and 
stone  cars.  The  cost  of  unloading  materials 
as  described  and  wheeling  them  to  the  mixer, 
together  with  mixing  and  placing  them  and 
the  finishing  of  the  face  after  the  forms  were 
removed,  was  as  follows  for  a  total  of  1,598 
cu.  yds. : 

46y..    hrs.   foreman  at  40  cts. 

20  hrs.    foreman  at   37   cts 

52  hrs.    foreman  at  3S^4    cts. 
13S  hrs.   foreman  at   32^4    cts.. 
144  hrs.   hoist   runner  at  30  cts 
3  hrs.    carpenter   at    i;7'^    cts- 

54J/0  hrs.  straw  boss  at  25  cts. 

2,186%  hrs.  labor  at  20  cts 

TSl  hrs.  labor  at  17%  cts 

.'.1  hrs.  labor  at  15  cts.. 

Total    ...$730.05 

(This  total  gives  a  cost  per  cubic  yard  of 
concrete  of  45.7  cts.,  say  46  cts. — Editors.) 

Forms. — The  concrete  forms  were  extremely 
easy  to  build  and  set.  There  were  no  sloping 
wings  and  nothing  but  straight  work  except 
that  one  end  of  each  abutment  was  turned  at 
an  angle  of  about  30°.  The  other  ends  of  the 
abutments  were  left  for  future  extension 
There  were  three  expansion  joints  in  one 
abutment  and  two  in  the  other,  where  a  full 
stop  in  each  case  was  made  and  key  wavs  put 
in  for  bonding.  It  took  30,500  ft.  B.  M.  of 
lumber  to  form  the  neat  work  of  abutments 
and  the  formed  part  of  pedestals,  if  al!  had 
been  formed  at  once.  Two-inch  yellow  pine 
boards  were  used  and  4x6-in.  yellow  pine  for 
uprights.    The  total  payroll  for  building  forms. 


18.6(1 

7.40 

20.02 

44.85 

43.20 

13.63 

437.30 

136.67 

7.65 

oiling  with  paraffine  oil,    removing  forms  ,-.nd 

cleaning  lumber  was   as   follows : 

23Mi  hrs.  foreman  at  40  cts S     9.4^ 

581/2  hrs.  foreman  at  SSVa  cts :,'-n 

7  hrs.    foreman  at  37  cts r',!- 

18  hrs.   foreman  at  32'/^   cts jvij'l 

56  hrs.  hoist  engineer  at  30  cts ,    ,  ,  ' 

451»^  hrs.   carpenters  at  27%  c4s ■'tri. 

479"^  hrs.   carpenters  at  25  cts "^r-'co 

69%  hrs.   carpenters  at  22yz   cts IjJ-oJ 

483%  hrs.  labor  at  20  cts 92. ;» 

25%  hrs.  labor  at  17%  cts '1.46 

4  hrs.  labor  at  17%  cts f^ 

Total   $414.53 

(On  a  basis  of  1,598  cu.  yds,  of  concrete 
the  cost  of  forms  per  cubic  yard  was  25.9  cts. 
or  say  26  cts.  As  a  matter  of  fact  not  all  of 
the  concrete  work  required  built  forming,  so 
that  this  unit  cost  is  indicative  only. — Ed- 
itors.) 

Rigging.— The  total  payroll  for  setting  up 
and  taking  down,  together  with  moving  each 
plant  once  as  described  above,  also  the  building 
and  moving  of  stagings  alongside  of  cars,  for 
two  derricks  and  two  mixers,  was  as  follow : 

40  hrs.   foreman  at  38%  cts $  15.40 

31  hrs.   foreman  at  40  cts l;-40 

119  hrs.   rigger  at   32%   cts 3;-6^ 

67  hrs.  hoist  engineer  at  30  cts }'„■},„ 

45%  hrs.    carpenter  at   27%    cts 12.4.i 

157%  hrs.    carpenter   at    25   cts S'So 

41  hrs.    carpenter   at    22%    cts 9.23 

3  hrs.    carpenter    at   23    cts ..W 

479%  hrs.  labor  at  20  cts 9.1.90 

149%  hrs.    labor  at   17%   cts 26.16 

30%  hrs.  labor  at  15  cts ; 'I.d7 

Total .■$27l.94 

The  payroll  for  setting  up  one  derrick  only, 
unloading  and  setting  one  mixer,  together 
with  building  platform  and  stagings  once 
only,  was  as  follows  : 

8  hrs.  foreman  at  40  cts %  3.20 

10  hrs.  foreman  at  38%  cts 3.Sj 

30  hrs.  rigger  at  32%  cts 9-73 

20  hrs.  hoist  engineer  at  30  cts 6.00 

100  hrs.  carpenter  at  25  cts 25.00 

3  hrs.  carpenter  at  23  cts 69 

30  hrs.  carpenter  at  22%  cts 6.7o 

J9  hrs.  labor  at   20   cts 5.80 

35  hrs.  labor   at   17%   cts 6.12 

Total    $67.16 

The  other  items  of  payroll  not  mentioned  in 
the  above  were  as  follows : 

Building  and  repairing  tool  house I  28.71 

Loading  and  unloading  tools  and  lumber..   133.87 
Night    watch.    Sunday    watch    and    other 

general  expense  158.97 

Repairs  to  machinery 12.66 

Total     ^...$334.21 

Total  payroll  for  the  work,  $4,043.36. 

The  ledger  accounts  for  this  work  show 
other  e-xpenses  as  follows: 

Premium  on  bond i  20.00 

Liability  insurance   98.72 

General  and  sundry  expenses 48.65 

Office  and  timekeeper 275.00 

Materials   for   repairs 11.29 

Small  tools   34.49 

Lumber   for   foundations 274.04 

Form  lumber  267.70 

Wire  and  nails  for  forms , .  40.20 

ParafHne  oil   for  forms 3.70 

Oil.  waste,  etc 37.70 

47.04  tons  of  coal 141.13 

Water,  lump  sum 75.00 

Paid  railroad  company  for  unloading  cars 

of  excavated  material 76.80 

Total  ledger  .accounts $1,404.42 

The  coal  consumption  amounted  to  about  % 
ton  per  day  per  boiler.  Only  20  h.p.  upright 
boilers   were  used. 

Figures  1  and  2  show  the  character  of  the 
masonry.  In  constructing  the  abutment  2x2- 
in.  molding  was  used  to  bevel  top  and  bottom 
edges  of  the  coping  and  to  mark  expansion 
joints.  There  were  eleven  square  pedestals  of 
the  dimensions  shown ;  ten  pedestals  18  ins. 
less  in  height  and  9.x8  ft.  on  the  bottom,  and 
two  pedestals  irregular  in  shape  on  account 
of  being  set  close  to  the  sidewalk.  These  were 
five  courses  in  height. 


Prices  Employed  in  the  Physical  Val- 
uation of  the  New  York,  New 
Haven  &  Hartford  R.  R. 

In  the  valuation  of  the  physical  property  of 
the  New  York,  New  Haven  &  Hartford  R.  R., 
under  the  direction  of  George  K.  Swain,  M. 
.\m.  Soc.  C.  E.,  the  unit  prices  adopted  were 
based  upon   the  average  ruling  prices  for  the 


\ariuns    elements    during   the   last   few 
and   upon  prices  actually  paid  by  the  r; 
company.     From  the  report  on  the  val 
we  have  taken  the   following  prices  adi 

Grading: 

Clearing,   per  acre % 

Grubbing,   per  acre 

Earth  e.xcavation,  per  cu.  yd 

Solid  rock  excavation,  per  cu.  yd 

Solid  rock  excavation,  per  cu.  yd 

Loose  rock  excavation,  per  cu.  yd 

Borrowed    excavation 

1st  class  retaining  wall,  per  cu.  yd 

2nd  class  retaining  wall,  per  cu.  yd 

3rd  class  retaining  wall,  per  cu.  yd 

Sodding,  per  sq.  yd 

Riprap,  per  cu.  yd 

Piling,  per  lin.   ft 

Timber,  per  M.  ft.  B.  M 

Tunnels; 

Excavation,   per  cu.   yd % 

2nd  class  masonry,  per  cu.  yd 

Brick  lining,  per  cu.  yd 

Bridges,  Trestles  and  Culverts: 

1st  class  deck  girders,  per  ton — ; 

2nd  class  deck  girders,  per  ton 

1st  class  through  girders,  per  ton 

2nd  class  through  girders,  per  ton 

1st  class  trussed  bridges,  per  ton 

Draw  and  lift  bridges,  per  ton 

Counterweight   bridges,   per  ton 

Viaducts,  per  ton 

Howe  truss  bridges,  per  lin.  ft 

Timber  trestles,  per  lin.  ft 

Solid  floor,  per  lin.  ft 

Stringers,  per  M.  ft.  B.  M 

I-beam  stringers,  per  ton 

1st  class  masonry,  per  cu.  yd 

2nd  class  masonry,  per  cu.  yd 

3rd  class  masonry,  per  cu.  yd 

Riprap,  per  cu.  yd 

Paving,  per  sq.  yd 

Wet  excavation,  per  cu.  yd 

Dry  excavation,  per  cu.  yd 

Timber,  per  M.  ft.  B.  M 

Piling,   per  lin.  ft 

Bolts,   per  lb 

Cast    iron    pipe    culvert    to   24    Ins.,   per 
Hn.    ft 3.6 


ion 
^ed: 

o.oc 

O.M 
0.32 
1.3(1 
1.15 
O.Sj 
0.32 
5.00 
8.00 
6.00 
0.30 
■  2.50 
•0.40 
fO.OO 

!5.00 
8.00 
)5.9« 

?0.0(i 
SO.OO 
(5.0t 
.(5.00 


6.111 


per 


Cast  iron   pipe  culvert  over  24  ins 

lin.    ft 

Sewer  pipe  culvert  to  24  ins.,  per  lin.  ft 
Sewer  pipe  culvert  over  24  ins.,  per  lin 


ft. 


Ties: 
Main  track,  per  tie $  0«i 

Sidings,   per  tie ' 

Switches,  per  M.  ft.  B.  M 

Bridge  floor,  per  lin.   ft 

Rails: 

Main  track,  100-lb.  per  mile $4i0.'i 

Main  track,  79-SO-lb.  per  mile 3*'i' 

Main  track,  74-7S-lb.  per  mile " 

Main  track,  66-72-lb.  per  mile 

Main  track,  50-65-lb.  per  mile 

Siding,  over  75-lb.  per  mile 

Siding.  65-75-lb.  per  mile 

Siding.  50-65-lb.  per  mile - 

Frogs  and  Switches: 

100-lb.  rail  turnouts %  i3.(ic 

79-80-lb.  rail  turnouts %."• 

74-78-lb.  rail  turnouts 

66-72-lb.  rail  turnouts 

56-65-lb.  rail  turnouts 

lOO-lb.   rail  derails 

66-80-lb.  rail  derails 

50-65-lb.  rail  derails . 

100-lb.    rail   slip m.  n 

74-80-lb.  rail  slip lO.Ol 

50-72-lb.  rail  slip lO.fn 

Track  Fastenings,  etc.: 


Fig.  2 — Section  of  Concrete  Pedest 

100-11).    rail  per  mile   (main  track)... $  jJ-IJ 

74-80-lb.    rail   per   mile    (main   track)....     W'V 

fi6-72-lb.    rail   per  mile    (main   track) '■" 

."iO-60-lb.    rail   per  mile    1  main   track)...      "•' 

7.',-lta.    rail   per  mile   (sidings) •"■' 

66-75-lb.    rail   per   mile    (sidings) '-i;, 

r-O-65-lb.  rail  per  mile  (sidings)..    "■' 

Ballast:  ,,|j|, 

Stone,    per  mile...  ♦-.*  . 


]iO." 


iin 


per 
Gravel,    per   mile. 
Other  ballast,    per  mile 

Track  Laying  and  Surveying: 

Main  line,  per  mile ■  •  • 

Sidings,  per  mile. . 

Fencing: 

Wire,  per  mile 

Tight  board,  per  mile '[J 

Open,  per  mile Lnm 

Stone,  per  mile "   ' 

Crossings  and  Signs:  ,   «  „ 

(rattle  guards,   per  pair •  ■•  ,  "n 

Timber,   piling,   excavation,  etc.,  as  prevu^' 
;-riven. 
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DRAINAGE    AND     IRRIGATION    SECTION 


Soe  Examples  of  Tidal  Marsh  Land 
Reclamation ;  Structures  and 
Cost.* 
IV. 

(STAFF   ARTICLE.) 

;  al  marsh  land  reclamation  presents  cer- 
taindvantages  particularly   its   own.     These 


from    us    drainage.      It   i^   „iso   m    large   part 

\tr:o''T''  '^-''•.  T.Jal  n,arsh  rlla'm" 

?  •  T'     ,  '"'"'S  '"<l"ired  into  more  actively 

?tr    k"      population   increases   and   upland 

hns  n„hf'f"Y  '"°,''''  "^-''Pi"'-  This  journal 
has   ptbhshed   withn,    the   last   twelve    months 

IZ^^nrW  "'  °"  '■''"'  ™='^^''  reclamation 
and  m  this  issue  it  continues  a  series  of  half 
a    dozen    desonptin„s    of    ,p,.,-u\c    «,,rk.    h:,.,,l 


Map  of   Tidal    Marsh    Reclamation.    Near    Dorchester.   Cumberland   County.   New 

Jersey. 

nM*Tro-?''°>  ^"^""^  prolonged  drought,  its       on   studies  made  bv   U.   S.  (Jovcrnment   engi- 

diie  hvpi™'     • '°    P°P"'o"^   communities,      neers.    These  works  are  not  presented  as  ideal 

'ygienic  improvement,    which   comes       examples   of   practice,   in    fact   most   of   them 


are  open  to  severe  criticism,  but  as  studies,  tlic 
data    iroiii    which    arc   generally    useful. 

M.MJSH     LA.\D    RECLAMATIO.V,    IPORCHESTER 
COUNTY,  NEW  JERSEV. 

This  project  has  a  total  drainage  area  of 
-,loO  acres  with  a  frontage  on  the  Maurice 
River  of  1.2  miles.  Of  this  area  onlv  about 
l>6.')  acres  have  been  ditched  and  actu'allv  re- 
claimed for  farming  purposes,  the  remainder 
having  been  left  in  woodland.  The  following 
account  relates  to  the  Mty.o  acres  that  have 
been  actually  reclaimed.  Figure  1  is  a  map 
of  the  area  showing  the  location  of  ditches, 
le\C(.s,  etc.  The  land  is  divi<led  according  to 
ownership  into  seven  parcels  the  elevations 
of  which  above  datum  (mean  low  water)  are 
as    follows : 

Cortipton,  v.)  acres   j       to  3       It 

Camp.    1J.4   acres i3'    too       ft 

Grassman,   12.1  acres   i..-,    to  1  9    ft 

Blisard,   5.4  acres   i  .-,    to'       ft 

Lupton,  91  acres   i       to  3  "■    ft' 

«?£^^•o^ '*'''■*'''  1..-.    to  =■      ft' 

"est,  J. 4  acres    s       to  314    ft. 

.Vs  is  usual  in  tidal  marshes,  the  elevation 
just  back  of  the  levee  is  higher  and  graduallv 
drops,  proceeding  inshore,  to  the  lowest  leve'l 
and  from  this  rises  again  to  the  highest  level 
The  mean  range  of  tide  is  .5.62  ft.,  with  ex- 
treme high  water  probably  about  2  ft.  higher. 

Leyees.~The  location  of  the  levees  is  shown 
by  the  map.  The  shore  levee  is  built  close 
to  the  water  and  along  a  greater  portion  of 
its  water  side  it  is  protected  airainst  wave 
action.  Fig.  2  is  a  section  of  levee  protected 
by  two  rows  of  piles  between  which  brush  is 
packed.  This  protection  is  generally  ap- 
proved; it  is  easy  to  repair  and  being  vield- 
ing  it  resists  wave  action  well,  .\nother  type 
of  protection  is  shown  in  two  forms  by  Figs. 
3  and  4.  Sticks  of  cordwood  are  pi'led  as 
shown  to  form  a  protective  belt.  When  the 
brush  and  cordwood  protection  has  been  used 
there  has  been  very  little  damage  to  the  levees, 
but  levees  protected  by  plank  and  pile  bulk- 
heads as  shown  by  Fig.  -5  have  quite  commonlv 
washed  as  indicated.  The  top  elevation  of 
the  levee  ranges  from  8V4  to  9%  ft.,  and  is 
well  above  overflow  by  any  tide  likely  to 
occur. 

Sluices.— The  general  construction  of  the 
sluices  is  indicated  by  Figs.  2  to  ■".  and  Table 
I  shows  their  dimensions  and  the  drainage 
area  tributary  to  each.  In  all  of  these  sluices 
the  gates  are  hinged  by  means  of  chain«.  The 
construction  is  as  follows:  The  gates  are  of  - 
single  unmatched  planking.  The  hinges  are 
Ml  in.  chains  attached  by  staples  to  gate  and 
sluice  bo.x.  A  point  to  be  noted  is  the  ar- 
rangement of  the  chains  to  play  over  a  timber. 
These  chain  hinges  are  claimed  to  give  a 
wide  opening  along  the  upper  edge  of  the  gate 
when  the  sluice  is  operating  and  to  reduce  the 
chances  of  obstruction.  Records  were  taken 
of  the  operation  of  three  of  the  sluices  and 
the  results  are  given  in  Table  I.  The  large 
ratio  of  leakage  to  discharge  is  to  be  noted. 

T.ABLK      I.    -  LK.\GAKE      .\XD      mSCH.ARGE 
FROM    SLUICES. 

.C  S'  ■  I    .  ,- 

il    ll^    i    yfiiilil 
r    |oi    >i    III  lull  p 

Hrs.  min.  Cu.  ft.  Cu.  ft.  Pot 

1 2     04  18,431  0.36  15,650  S5 " 

2 3     32  74,048  .39  33,580  45 

3 1     24  8,400  .43  6,740  SO 

Di/c/i«.— Interior  drainage  is  efiected  by 
about  2,423  rods  of  open  ditches,  varving  in 
width  from  2  to  24  ft.  and  in  depth  from  1 
ft.  to  .3..3  ft.  On  the  Ccmpton  land  the  ditches 
are  generally  of  trapezoidal  cross  section;  the 
sides  are  nvatly  trimmed,  and  the  bottoms' and 
sides  are  free  from  obstructing  vegetable 
growths.  The  main  ditch  leading  to  sluice 
1,  which  takes  the  drainage  from  some  A'  acres 
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of  land  on  the  south  side  of  Beaver  Brook, 
is  19  ft.  wide  at  the  top,  10  ft.  at  the  bottom, 
and  about  3.5  ft.  deep.  The  bottom  is  httle 
above  the  floor  of  the  sluice  and  would  prob- 
ably average  about  0.75  of  a  foot  below  datum. 
The  lateral  ditches  divided  the  lands  into  ir- 
regular quadrilaterals,  averaging  about  1% 
acres  each.  These  ditches  average  about  5  ft. 
wide,  and  their  bottoms  are  from  0.5  ft.  below- 
datum  in  the  ditches  near  the  river  to  1.2  ft. 
above  mean  low  water  in  the  ditch  next  the 
woodland.  There  are  about  2,000  lin.  ft.  of 
underdrains  of  wooden  construction.  Beaver 
Brook,  draining  2.014  acres,  flows  by  winding 


TABLE       II.— ORDINARY       ELEVATION       OF 
DITCH  WATER  AT  OPENING  AND  CLOS- 
ING OF  SLUICES,  .4ND  ENTIRE  Fj^LL. 
Ordinary 
(-—elevation  ditch  water—, 
When  When 

No.  of  Owner  gates  open,  gates  close.       Fall, 

sluice.  of  land.         Feet.  Foot.  Feet. 

1  Compton     1.55  0.15  1.4il 

2  Camp     3.00  .15  2.S5 

3  Camp     1.10  .10  1.00 

i,  5        Lupton    13  .or,  .07 

Rainfall  and  Ground  Water. — Seventeen 
test  pits  for  purposes  of  observation  on  the 
ground    w.'iter    were    dug.      Their    position    is 
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course  and  between  slightly  raised  banks 
through  the  land  of  Compton  and  Camp  and 
is  discharged  by  sluice  2  into  the  river.  From 
the  railroad  to  the  river  this  brook  averages 
about  18  ft.  w^de  and  4  ft.  deep  at  the  center. 
The  bed  is  rough  and  unclean  and  from  1  to 
.3  ft.  above  the  floor  of  sluice  2.  The  brook 
water  at  the  sluice  is  ordinarily  lowered  about 
2.85  ft.  during  the  period  of  sluice  action.  At 
the  railroad  culvert,  half  a  mile  away,  the  fall 
is  usually  not  more  than  1  in. 

North  of  Beaver  Brook  the  Compton  land 
is  somewhat  lower  and  the  ditches  are  shal- 
lower and  subdivide  the  lands  into  lots  of 
about  2  acres  each.  The  drainage  from  this 
land  is  received  into  Beaver  Brook  through  a 
small  sluice  12,\14  ins.,  situated  about  300  ft. 
northeasterly   from  sluice  2. 

The  ditches  on  the  Camp,  Grassman,  Blisard 
and  Boggs  land  are  in  poor  condition.  Not 
only  are  they  badly  choked  with  wild  oats  and 
other  grasses,  but  are  much  too  shallow  to 
properly  drain  the  land.  Their  bottoms  would 
probably  average  at  least  1  ft.  above  the  floor 
of  sluice  3,  to  which  they  drain.  Their  aver- 
age width   is  about  4   ft. 

The  main  ditch  on  the  westerly  side  of 
Camp's  land  is  about  6  ft.  in  width  and  2  ft. 
in  depth;  its  storage  capacity  in  the  vicinity 
of  the  sluice  is  entirely  inadequate,  and  two 
artificial  barriers  greatly  diminish  its  useful- 
ness even  as  a  conducting  channel. 

The  lateral  ditches  subdivided  the  Camp 
lands  into  three  fields  of  about  4  acres  each. 
Grassman's  land  into  six  fields  of  al)Out  2 
acres  each,  and  Blisard's  into  four  fields  of 
about  1V4  acres  each.  Bogg's  area  of  4  acres 
is    undivided. 

The  Lupton  farm  is  the  lowest  of  the  entire 
tract.  It  is  a  self-contained  area  of  about  01 
acres,  free  from  all  upland  drainage  and  sub- 
divided liy  ditches  into  fields,  averaging  about 
5  acres   in  area  each. 

The  main  ditch  leading  to  sluice  5  is  from 
1 1  to  21  ft.  in  width  and  from  2  to  3  ft.  in 
depth ;  it-<  bottom  is  from  1  to  1.5  ft.  below 
datum.  In  general  the  bottoms  of  all  the 
ditches  on  this  farm  arc  from  0.5  ft.  to  1  ft. 
below  mean  low  water  and  arc  free  from 
vegetable  growths  and  serious  obstructions. 
The  laterals  average  8  ft.  in  width.  The  ditch 
water  seldom  rises  more  than  5  to  G  ins.  above 
mean  low  water,  though  sluices  4  and  5  play 
but  for  short  periods  and  very  frequently  not 
at  all.  The  difference  in  elevation  of  the 
water  in  the  various  ditches  is  shown  by  Table 
II. 

The  areas  of  the  different  marshes,  lengtli 
and  storage  capacity  (between  M.  L.  W.  and 
elevation  of  lowest  part  of  tract  being  con- 
sidered 1  of  ditches,  and  ratio  of  superficial 
area  of  ditches  to  marsh,  are  noted  in  Table 
V. 


shown  on  the  plan  Fig.  1.  Four  were  in  a 
north  and  south  line  (M-N)  near  tlie  eastern 
side  of  the  Lupton  farm.  Seven  were  in  a 
nearly  parallel  line  (0-P)  on  Camp,  Grass- 
man,  and  Blisard  lands ;  and  si.x  were  south- 
erly of  Beaver  Brook  on  lands  of  Compton 
and  Mrs.  West  (Q-R).  The  positions  of  the 
ground  water  on  Nov.  8  and  25  are  shown  in 
Table  III. 

TABLE  III.— POSITIONS  OF  GROUND  WATER 

ON  NOVEMBER  S  AND  25,  THE  LOWEST 

.AND    HIGHEST    OBSERVED. 

,. Ground  Water , 


Profile. 

M-N     

O-P     

Q-R      

M-N     

O-P      

Q-R      

The  distance  from  the  surface  of  the  marsh 
to  the  ground  water,  taking  the  average  of  all 
gaging  made  at  the  several  test  pits,  was  as 
follows: 

Feet. 

I'pon  land  of  Compton 1.3!) 

Upon  land  of  West 1.22 

Upon  land  of  Lupton 1.1! 

Upon  land  of  Grassman .■ s.s 

Upon   land  of  Camp S2 

Upon   land  of  Blisard '. . .       .75 

From  that  which  has  preceded,  it  is  clear: 
(1)  That  the  deeper,  cleaner  character  and 
greater  proportional  storage  capacity  of  i:he 
ditches  on  Compton's  marsh,  notwithstanding 
their  interception  of  considerable  ground  water 
near  the  southeasterly  corner  of  the  tract, 
made  possible,  at  the  end  of  one  and  one- 
third  months  during  which  about  1.5  ins.  of 
rain  fell,  an  average  depth  of  soil  above  the 
water  table  of  22%  ins. 

That   the   deeper,   cleaner   character   of 


Approximate 

.Approxi-      distance 

mate  eleva-       below 

tion  above       surface 

Date. 

M.  L.  W.     of  ground. 

1909. 

Feet.          Inches. 

Nov.    S 

0.12                 17 

Nov.    .S 

.i;S                 13 

Nov.    S 

.S2                TlVz 

Nov.  2S 

l.U                    5 

Nov.  25 

1.75            -       0 

Nov.  25 

2.27                    5 

(2) 
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(3)  That  the  shallow,  choked  ditches'), 
the  marsh  of  Camp,  Grassman,  and  Blisj 
notwithstanding  fair  elevation  of  the  tr'< 
.ind  slight  drainage  from  the  uplands,  ccS 
not  make  possible  a  greater  average  deptliG 
soil  above  the  water  table  than  13  ins.      j 

The  marsh  of  Mr.  Boggs  is  unimproved  fe 
the  water  stood  practically  at  the  surfaceij 
the  ground  at  all  times.  The  single  tcstji 
near  the  center  of  Mrs.  West's  lot  showedif 
ground  water  with  very  slight  variation<ji 
elevation  1.95.  Just  east  of  this  test  piiii 
the  edge  of  the  woods  the  water  table 
little  from  5  ins.  below  the  surface  of  ( 
ground. 

It  is  obvious  that  a  run  of  low  tides 
duces  a  corresponding  lowering  of  the  w'l 
table  and  that  a  series  of  high  tides,  byv 
creasing  the  leakage  and  seepage,  produce 
corresponding  rise.  In  passing  from  the  r 
mer  conditions  of  the  tide  to  the  latter,  » 
interior  ground  water  very  frequently  c 
f.)und  to  be  rising  near  the  levee  while  1 
falling  in  the  remote   parts. 

.\t  test  pits  considerably  removed  fromn 
ditches  it  was  found  that  a  rise  or  fall  ofu 
ground  water  might  follow  the  tides  wl 
produced  the  movement  by  from  one  to  th{ 
days.  Under  the  influence  of  a  low  rurn 
tides  and  favorable  weather  the  ground  wm 
may  fall  from  1  to  3  inches  per  day  adjar 
to  the  levee,  %  to  1  inch  near  the  center  ofif 
marsh,  and  from  0  to  1  inch  at  the  more:- 
mote  parts. 

It  is  very  probable  from  the  studies  nl< 
that  in  the  long  run  the  water  table  is  -j 
close  to  a  mean  between  the  surface  of  i( 
ditch  water  at  the  opening  and  at  the  doij 
of   a  sluice. 

Cost. — The  cost  of  effecting  this  redamair 
is  given  below  in  some  detail,  so  that « 
cost  of  the  different  classes  of  work  caiM 
compared. 

Embankment : 
River    embankment,    6,250    lin.    ft.,    at 

$0.80     $  5,0  0' 

Return   bank    (Compton's),   565   lin.   ft.. 

at   $0.50    2'f 

Return   bank    (Lupton's),    1.450   lin.    ft., 
at   $0.25    3rtl 

Total     $  5.6C( 

Shore  protection: 

Brush.  2.100  lin.  ft.,  at  $0.32 $     60( 

Cordwood.   1.300  lin.  ft.,  at  $0.90 1,1  Of 

Plank,  850  lin.  ft.,  at  $0.40 30(1 

Total     $  2,101 

Ditches.  2.423  lin.  rods,  at  $0.60  per  rod.S  1.483 
Sluices: 

No.   1   (actual  cost) t      13, 

No.    2    l.f" 

No.   3    Jj 

No.    4    0( 

No.    5 I  0( 

Underdrains.  2,500  lin.  ft.,  at  $0.05 $     10( 

Contingencies,  5  per  cent 4  4! 

Total ^-a;:  -.  • ; '^''^  ^' 

From  this  totSltbe  cost  of  reclaiming  71 
acres  of  land  was  $-59  per  acre. 


Assessments  for  Benefits  From  Drn- 
age  Systems,  for  Agricultural  an 
Sanitary  Purposes. 

Contributed    by    S 
Warren   Engineering 

M;iny  systems  and  theories  have  been,  tm 
time  to  time,  advanced  endeavoring  to  oune 
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the  ditches  on  Lupton's  marsh,  notwithstand- 
ing the  low  elevation  of  the  land  and  compara- 
tively small  storage  capacity  of  the  ditches 
themselves,  made  possible  an  average  depth 
of  soil  above  the  water  table  of  17  ins. 


a  method  of  reaching  an  equitable  appon"' 
nient  of  the  cost  of  construction,  among'if 
several  tracts  of  a  drainage  district.  Alf>' 
these  possess  merit  but  most  of  them  fa'c 
furnish  a  rule  satisfactorv  in  all  cases  e:" 

I 
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-SIZE,  LENGTH,  GRADE  AND  TRIBUTARY   DKAINAC,.:  AKiO.V  .  'K  SLUICES  AT 
DORCHESTER.  N.  J. 


Sluice. 


Elevi 

Ltion 

Ele 

vaiiOP. 

Tributary 

Clear 

, River 

End ^ 

. 1^1 

1  r;nd — . 

opening. 

Length. 

Crown. 

Moor. 

Cro'A'n. 

Flour. 

Sq.  ft. 

Feet. 

Foot. 

Feet. 

FO'ii. 

Feet. 

Acres. 

2.57 

41.4 

—0.03 

—  1.05 

0..J,-. 

—0.97 

46  8 

8.33 

48.5 

.53 

—  I.M3 

—.;!.'. 

—  1.91 

2.014.0 

2.61 

32.6 

.36 

—    .'IS 

.31 

—  .T;> 

"8  0 

4.29 

38.6 

.05 

—  .;»6 

—.114 

-  1,0.". 

91.2 

5.56 

46.2 

—  .17 

—  1.86 

—  1.56 

e  advancing  the  system  or  to  others. 
:T  presenting  the  method,  nearly  all  have 
il  that  it  is  almost  wholly  a  matter  of 
nt.  or  dependent  upon  the  intelligence 
oper  training  of  the  commissioners. 
:■    „,,ist    I.e    admitted     that    judgment, 


'iisiikring   relative   hen- 


tic.Tlly   !ici;Ii.s>ihle 
elits. 

Elements  of  lieiwfil.—A-.  noted  above,  the 
classification  must  be  made  in  .icoordance  with 
the  per  cent  of  benefits  Uj  be  conferred  bv  the 
improvement    to    the    .several    tracts.      Several 
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Fig.  -i — Section   of   Levee  with   Cordwood  Protection  and  Pile  Fender. 


s  mental  computation  to  a  large  de- 
ll not  be  much  in  error  provided  all 
:  which  bear  upon  the  case  can  proper- 
resented  to  the  mind :  it  is  believed 
h  all  the  necessary  facts  which  aflfect 
ness  of  the  tracts,  known  and  pre- 
in  the  books  and  maps  of  the  en- 
he  is  in  a  position  to  make  combinji- 
id  computations  which  will  arrive  at  a 
r  measure  of  the  apportionment  than 
ded  untrained  judgment  of  any  com- 
r,  and  which  will  be  much  liiore  dif- 

assail  in  any  court.  The  formulas 
re  presented  have  been  so  complicated 

impractical  and  to  lead  to  confusion, 
iccessfully  employed  a  system  must  be 
nd  easily  used,  which  is  of  more  im- 

than   e.xtreme    accuracy   in   cases   of 

cost  distribution,  where  in  any  case 
ill  always  exist  in  the  minds  of  some 
e  justice  done,  and  where  conditions 
g  the  field  work  and  the  many  factors 

the  benefits  of  different  tracts  unite 
It  best,  results  which  are  approximate- 
ather  than  exact. 

thstanding  these  difficulties,  the  en- 
lould  be  in  a  position  to  give  a  more 
isification  than  the  average  commis- 
who  usually  lack  many  qualifications 
i.ork.  They  seldom  have  much  previous 
i?e  of  drainage  work,  and  have  no 
■  f  knowing  all  the  facts  as  to  the 
height  of  tracts  or  the  capacity  of 
sent  and  future  drainage  outlets,  and 
her  pertinent  factors,   except  as  they 

in   part   by   the    engineer,    and    they 

ire  usually  owners  interested  in  their 

;  1  and  that  of  their  relatives  and  po- 

iends  and  are  frequently  subject  to 
tside  influences. 

i.er  that  a  better  understanding  may  be 
ii  all  the  conditions  under  which  the 
herein  outlined  is  successfully  used  a 
l|  t  of  such  conditions  will  first  be  made. 
;em  applies  under  the  laws  of  Illinois 
.y : 

\n  as  the  plans  for  the  work  have  been 
fed.  the  commissioners  shall  proceed  to 
■'cial  assessments  for  benefits  by  classi- 
1*  lands  in   the   district    in   tracts   of  40 

ore  or  less,  according  to  the  legal  or 
f'd   subdivisions    on    a    graduated    scale, 

mbered  according  to  the  benefits  to  be 
«by  the  contemplated,  drainage. 

^Astem  also  applies  for  gently  rolling 
central  Illinois,  particularly  as  found 

';"pin  county,  where  the  grades  of  the 
ditches  or  drains  may  usually  be  laid 

^  niform ;  in  such  cases  the  difference 

:tuare  root  of  the  grades  becomes  prac- 


factors  tend  to  increase  or  decrease  the  amount 
of  benefits  to  be  receivd  from  any  drainage 
system  depending  for  their  amount  upon  its 
character  and  design  whether  tile  or  ditch, 
whether  complete  drainage  is  derived  or  a  jiar- 
tial  and  temporary  system  is  installed. 

The  reason  for  organization  of  a  drainage 
district  is  to  benefit  the  tracts  by  the  removal 
of  water,  or  by  giving  additional  opportunity 
for  drainage.  To  give  additional  opportunity 
for  drainage,  the  drains  must  be  enlarged  and 
deepened.  The  opportunity  given  the  land  for 
drainage  and  the  inherent  advantages  for 
drainage  which  it  may  now  possess  regulate 
the  benefit  it  may  receive  for  agricultural  and 
sanitary  purposes,  from  the  contemplated 
drainage.    This  rule  is  universal. 

Such  items  as  the  cost  of  the  improvement, 
the  distance  of  tracts  from  the  outlet,  or  their 
location  on  branches  or  mains,  and  their  as- 
sumed present  state  of  wetness  do  not  in  any 
way  confer  benefits  on  the  lands  for  agricul- 
tural and  sanitary  purposes. 

The  maximum  amount  of  benefits  which  it 
is  possible  for  any  drainage  system  to  confer 
upon  any  tract  of  land  is  to  transform  it  from 


ures  the  amount  of  the  benefits  to  be  derived 
from  any  system.  To  compute  these  benefits 
therefore  it  is  necessary  to  know  the  effective- 
ness of  the  present  drainage  of  each  tract,  the 
size  of  its  present  outHow  ditches  and  their 
elevation  or  depth  and  to  know  the  elevation 
above  the  district  datum  plane  of  all  parts  of 
all  tracts  in  the  district,  as  well  as  their  aver- 
age elevation ;  and  to  know  the  amount  of  ad- 
ditional drainage  which  is  to  be  provided  and 
the  additional  depth  of  drainage  given  to  each 
tract,  which  measures  the  opportunity  given 
for  still  more  complete  work  by  the  owner 
thereof  in  ditching  and  tiling  his  land.  For 
in  the  light  of  modern  scientific  farming  which 
has  demonstrated  that  most  plant  roots  pene- 
trate for  food  and  water  to  a  depth  of  at 
least  4  to  6  ft.,  and  knowing  the  chemical 
changes  which  take  place  in  the  soil  follow- 
ing a  system  of  deep  tile,  it  is  evident  that 
the  benefits  increase  in  proportion  to  the  op- 
portunities given  for  this  added  depth. 

The  basic  principles  to  which  all  benefit  as- 
sessments upon  farm  lands  must  directly  or 
indirectly  be  referred  is  the  relative  elevation 
of  the  land  in  question  to  its  present  drains 
and  to  the  proposed  drain.  Due  credit  must 
be  given  to  natural,  inherent  advantage,  which 
relieves  the  owner  of  land  of  the  necessity 
of  expending  large  amounts  of  money  for 
drainage,  by  reason  of  sufficient  elevation  to 
give  natural  drainage  or  cheap  artificial  drain- 
age. The  chief  influencing  factor  of  just  as- 
sessments is  the  comparative  elevation  of  the 
tract  in  its  relation  to  the  present  and  pro- 
posed drains.  The  factor  of  depth  greatly  in- 
fluences the  benefits  to  be  derived  from  both 
tile  drains  and  ditches  and  the  lowxst  tracts, 
or  those  lying  least  above  their  present  outlet, 
which  require  the  greatest  depths  for  outlet 
purposes,  are  certainly  the  most  benefited  be- 
cause their  relative  elevation  to  their  present 
outlet  is  least  and  their  capacity  to  receive 
benefits  is  greatest.  Conversely,  a  tract  pos- 
sessing sufficient  elevation  to  render  it  inde- 
pendent of  the  proposed  drain  for  a  drainage 
outlet  is  not  subject  to  assessment.  This  con- 
dition usually  occurs  in  this  section  when  the 
tract  in  question  possesses  a  clear  and  unsub- 
merged  outlet  about  6  ft.  below  its  lowest 
parts.  _^ 

It  is  therefore  submitted  that  the  benefits 
derived  by  any  assessable  tract  from  the  pro- 
posed improvement  increase  directly  as  the 
additional  depth  and  size,  or  efliciency,  of  the 
drain  increases.  For  the  added  depth  below 
present  outlet  and  added  size  govern  the  efli- 
ciency and  measure  the  additional  amount  that 
the  wetness  of  the  tract  is  reduced,  and  also 
the  added  opportunity  presented  for  more 
complete  drainage.     It  has  been  demonstrated 
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Fig.  5 — Section  of  Levee  Having  PlankProtection. 


a  state  of  complete  saturation  all  the  time 
to  a  state  wherein  all  its  surplus  or  hydro- 
static waters  are  kept  removed  all  of  the  time, 
between  the  extremes  of  this  maximum  bene- 
fited condition,  all  percentages  of  benefit  are 
received.  It  is  this  reducing  of  the  wetness 
of  the  lands  and  the  giving  of  the  opportunity 
to   further  reduce  their  wetness,  which  meas- 


in  practice  that  usually  the  new  enlargements 
are  in  proportion  to  the  added  depths.  This 
may  be  also  mathematically  determined  by 
considering  the  usual  form  of  the  ditches  of 
drainage  improvements.  In  the  case  of  tile 
mains  it  must  be  assumed  that  the  system  is 
planned  of  size  adequate  for  all  tracts,  so  that 
the  surplus  waters  will  be  removed  from  all 


TABLE  v.— DITCH     DATA,  ETC., 

Area  of 
Owner.  marsh. 

Acres. 

Compton  south  of  brook 22.G 

Compton  north  of  brook 26.4 

Blisard    J-i 

Grassman     12.1 

Camp 12.4 

Lupton    '>'■- 


R  MARSH    LANDS 

NEAR   DORCHESTER, 

N.    .T. 

Ratio  of 
ditch  and 

-Length  of  Ditches^ 

,.— Storage  Capacity— ^ 

Total.         Per  acre. 

Total.           Per  acre. 

marsh 

Feet.             Feet. 

Cu.  ft.              Cu.  ft. 

areas. 

8,754                  387 

88,970                 3,937 

4.5  :  100 

6,385                  242 

26.426                 1,001 

1.8  :  100 

2.095                  388 

10,662                 1,975 

3.1  :  100 

4.614                 381 

21,561                 1,782 

3.0  :  lOii 

2,900                  234 

16,995                 1.371 

2.4  :  100 

15,230                 167 

108,747                 1.192 

3.0  :  100 
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in  substantially  the  same  time,  or  at  least  op- 
portunity be  given  to  accomplish  this  result. 
This  leaves  the  additional  depth  of  drainage 
given  each  tract  as  the  variable  element  af- 
fecting the  classification. 

It  is  depth  that  determines  the  quantity  of 
soil  drained  and  the  ultimate  amount  of  water 
that  can  be  removed  by  the  laterals  and  main, 
and  that,  therefore,  measures  the  benefit  re- 
ceived. 

It  is  further  submitted  that  the  credit  due 
each  tract  by  reason  of  advantages  in  having 
suflficient  elevation  to  secure  cheaply  installed 
drainage  increases  directly  as  the  vertical  dis- 
tance of  its  present  outlet,  or  as  its  depth 
increases  below  the  tract  in  question.  This  dis- 
tance or  depth  determines  the  credit  to  which 
the  tract  is  entitled  for  work  previously  done 
artificially,  or  by  nature ;  it  measures  the  bene- 
fits already  secured  for  which  no  assessment 
can  be  made.  Stated  differently,  the  benefits 
vary  inversely  as  the  depth  of  present  outlet 
increases  below  the  tract.  It  is  unfair  to 
measure  the  depth  of  the  present  outlet  below 
the  low-est  or  highest  points  of  the  tract  but 
more  correctly  from  a  plane  of  average  eleva- 
tion computed  for  each  assessable  unit  of  40 
acres,  more  or  less,  which  may  be  designated 
as  the  mean  plane. 

More  readily  to  explain  the  above  theorems 
assume  two  cases :  First,  assume  that  the 
present  effective  outlets  of  each  tract  in  the 
district  lie  at  the  same  distance  below  their 
mean  planes,  and  that  the  new  drains  will  be 
deepened  below  present  outlets  varying 
amounts.  This  being  the  case,  it  is  manifest 
that  each  tract  will  be  benefited  directly  as  its 
present  outlet  is  lowered  a  greater  or  less 
amount,  since  this  additional  depth  very  close- 
ly measures  the  additional  amount  of  wetness 
removed  in  a  given  time.  Second,  assume 
that  it  is  proposed  to  lower  the  present  ef- 
fective outlet  of  each  tract  the  same  amount, 
but  that  the  vertical  distance  from  the  mean 
plane  of  each  tract  to  its  present  outlet  varies. 
In  this  case  it  is  manifest  that  the  benefits  to 
be  received  will  vary  inversely,  or  that  the 
credits  to  be  awarded  will  vary  directly  as 
this  vertical  distance  increases.  There  is  no 
other  available  variable  which  affects  the  wet- 
ness of  the  lands. 

To  express  mathematically  :  Let  A  =  clas- 
sification of  one  tract  E;  let  .4' ^  classification 
of  another  tract  F;  let  B  =  additional  bene- 
fits to  be  received  by  E;  let  5' ^additional 
benefits  to  be  received  by  F;  let  C  =  credits  to 
be  allowed  E;  let  C'  =  credits  to  be  allowed 
F;  let  X^  additional  depth  given  outlet  of 
E;  let  A"  =  additional  depth  given  outlet  of 
F;  let  K=  vertical  distance  from  the  base  of 
present  outlet  to  mean  plane  of  E;  let  Y' = 
vertical  distance  from  the  base  of  present 
outlet  to  mean  plane  of  F. 

Then   since  B  varies  as  ,\',    and    C    varies 

as  Y, 

D  .  /^  ^  Y .  Y 

B/C  =  x/y  'and  B'/C—X'IY'. 

As  B/C  represent  the  ratio  of  benefits  to 
credits,  the  net  benefit  and  the  true  classifica- 
tion will  be  proportional  to  this  ratio 

•'•  A:A'  =  XIY:X'JY'. 

Considering  A  the  most  benefited  tract  with 
classification  100  then  ^'  =  100  X'YIY'X, 
which  gives  a  simple  formula  for  the  equitable 
classification  of  all  tracts.  After  having  de- 
termined the  most  benefited  tract,  which  will 
have  the  largest  ratio  X/Y  the  remaining 
tracts  may  be  rapidly  classified. 

Maximum  and  Minimum  Assessments. — 
Many  conflicting  plans  have  been  presented 
for  determining  the  relative  portion  of  cost 
which  should  justly  be  borne  by  lands  tribu- 
tary to  so-called  mains  and  so-called  branches. 
The  distance,  which  a  tract  lies  from  the  out- 
let of  the  district,  has  also  led  to  much  clouded 


discussion.  The  following  rules  have  been 
found  verv  helpful  in  dealing  with  these  con- 
ditions. In  all  cases,  the  maximum  assessment 
against  any  individual  or  group  of  individuals 
or  any  main  or  branch,  shall  not  be  greater 
than  the  minimum  cost  at  which  they,  acting 
separately  or  collectively,  can  secure  equal 
drainage  and  equal  benefits.  To  assess  more 
than  this  would  be  confiscation  and  unconsti- 
tutional and  not  contemplated  under  the  drain- 
age laws. 

All  tracts  shall  be  assessed  in  accordance 
with  the  benefits  to  be  received  from  the  mi- 
provement  for  agricultural  and  sanitary  jiur- 
poses,  provided  the  amount  shall  not  exceed 
the  maximum  amount  above  stated. 

Under  these  rules  and  theorems  e.ich  tract, 
lying  within  the  district,  is  placed  impartially, 
lipon  its  merits  and  inherent  advantages,  be- 
fore the  commissioners  for  classification  as  an 
unfavored  member  of  a  single  improvement 
considered  as  a  whole.  It  is  usually  consid 
ered  that  a  tract  ceases  to  be  benefited  when 
its  free  and  unsubmerged  outlet  lies  at  all 
times  from  o  to  0  ft.  below  its  lowest  parts ; 
although  to  such  a  tract,  sanitary  benefits  may 
still  accrue  if  it  lies  in  close  proximity  to  a 
stagnant  and  disease  breeding  swamp  which 
is  drained. 

A  direct  benefit  is  received  from  a  tile  main 
by  the  tracts  through  which  the  main  is  laid. 
This  benefit  may  readily  be  computed  for  each 
special  case.  In  this  locality  it  is  usually  cus- 
tomary to  assess  $1  per  rod  for  each  rod  of 
main  laid  considering  that  the  outlet  benefits 
are  included  in  the  classification.  Since  this 
feature  of  benefit  is  on  the  same  footing  as 
other  laterals  which  may  from  time  to  time  be 
laid  by  the  owner,  it  is  not  deemed  just  that 
it  should  affect  the  classification.  Full  recom- 
pense is  made  for  such  benefits  in  the  first 
assessment,  which  is  made  to  cover  this  item, 
in  the  nature  of  an  extra  bill.  The  entire 
amount  of  such  benefits  in  the  district  are 
computed  and  deducted  from  the  total  esti- 
mate, the  remainder  is  then  spread  against  each 
tract,  as  per  the  classification,  and  the  extras 
added.  Or  where  it  is  held  proper  to  be  in- 
cluded in  the  classification,  a  recomputation 
may  be  made  to  give  a  classification  sufficient 
to  produce  the  equitable  assessment. 

Surz'eys  and  Maps. — Under  this  system  it 
becomes  important  to  make  the  surve/s  some- 
what more  extensive  and  complete  than  is  gen- 
erally considered  necessary.  The  engineer  is, 
however,  compensated  by  the  knowledge  that 
he  is  working  toward  the  accomplishment  of 
a  tangible,  definite  purpose.  The  first  require- 
ment is  to  choose  or  determine  a  datum  plane 
for  the  district,  and  establish  a  firm  bench 
mark.  A  survey  of  all  the  ditches  which  it 
is  proposed  to  improve  is  next  made,  establish- 
ing accurately  their  location  from  section  cor- 
ners and  their  alignment,  and  taking  levels 
at  top  and  base  of  ditches  at  each  station  of 
100  ft.  and  at  other  ruling  points.  Cross  sec- 
tions of  the  present  ditches  are  taken  perhaps 
each  500,  ft.  and  at  all  narrow  points,  which 
limit  the  effectiveness  of  the  ditches.  A  rapid 
survey  is  next  made  of  each  40-acre  tract,  or 
other  assessable  unit,  for  the  purpose  of  de- 
termining the  elevation  of  all  parts,  and  locat- 
ing" all  ponds,  swamps,  ditches  and  water- 
sheds. Special  care  is  taken  to  locate  properly 
the  elevation  and  size,  or  carrying  capacity 
of  the  present  effective  outlets  at  or  near  the 
perimeter  of  each  tract.  A  very  satisfactory 
method  for  doing  this  work  is  to  locate  the 
level  near  the  center  of  each  tract,  while  the 
rodman  gives  readings  over  the  land  at  each 
50  paces  and  at  intermediate  high  and  low- 
points  and  at  ditches,  calling  distances.  These 
notes  are  sketched  and  platted  on  the  book  in 
the  field  as  taken,  which  will  then  show  all 
elevations    and    ditches    ready     for    mapping. 
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the  number  of  readings  required  is  gove  d 
by  the  evenness  of  the  surface.  About  «) 
acres  per  day  can  thus  be  surveyed 
sketched. 

From  the  field  notes  the  maps  and  prc'^j 
are  made.  The  profile  will  show  the  oldlij 
new  elevation  of  the  bottom  of  ditches  jd 
also  of  the  banks,  and  the  location  of  all  rds 
and  bridges ;  the  point  at  which  the  ditcl*. 
ters  each  tract  of  land  should  also  be  shitn 
The  map  should  show  each  assessable  ait 
with  the  owner's  name,  description,  and  iin- 
ber  of  acres  to  be  assessed.  All  ditches,  lis 
swamps,  watersheds  and  houses  shouldle 
platted  substantially  correct,  the  directiolin 
which  the  fields  are  plowed,  whether  pailel 
or  at  right  angles  to  the  contours  shoulbt 
noted.  The  contours  will  be  platted  with  tch 
care  and  from  these  the  plane  of  average  eta- 
tion  for  each  tract  be  computed.  All  ca- 
tions taken  in  the  field  will  be  shown  orht 
plat. 

Trial  Sheet  of  Classification. — Fromm- 
f  ormation  obtained  as  above,  a  trial  shee  or 
the  classification  of  each  unit  is  made  tas 
herein  outlined,  showing  all  the  pertinenm 
formation  affecting  the  classification  of  alhe 
lands. 

When  such  a  trial  sheet  is  completed  b  ht 
engineer,  showing  the  salient  features  act- 
ing the  reduction  of  the  wetness  of  the  Ids 
copies  are  referred  to  the  commissioners  hci 
should  have  previously  viewed  the  lands  :f- 
erably  while  the  survey  was  in  progressnc 
who  will  jointly,   with   the  engineer,  conlei 
each  tract,  giving  due  weight  to  all  feare 
which   will   in   any  way   serve  to  itiodif;:hi 
results  given  by  the  trial  sheet.     It  is  suiis 
ing  in  wet  lands  to  find  how  many  tract  ire 
plowed  and   furrowed   in  a  direction  onj.itt 
to  that  which  would  produce  the  best  din 
age,  where  this  is  true,  the  tract  is  a  «ter 
tract  than  the  elevations  will   show,  anctht 
benefits  will  therefore  be  greater  than  » 
given  on  the  trial  sheet.    The  effect  is  to  isc 
the  true  elevation  of  the  present  outlet,  ht 
commissioners  may  make   allowance  for;is 
In  ditch  work  it  sometimes  occurs  that  din> 
are    constructed,    which    by    reason   of  cor 
or  expediency,  do  not  give  a  tract  the  furt 
quired  outlet  or  drainage.     In  such  a  casthr 
system  herein  outlined  tends  to  give  ''' 
credits    and    allowances    due.      This   >. 
should  never  occur  where  a  tile  systr, 
stalled:  where  it  does  occur,  the  cla.'- 
as    here   given    should    be    multipHeii 
ratio   of    the   tile   area    given   to   th,i; 
should  be  given,  which  will  then  givi    . 
sification    sufficient    to    collect    only    io  1!.. 
benefit  actually  received. 

It  is  customary  in  this  locality  to  brinlhs 
improvement  into  the  lands  of  each  nai 
assessed.  Where  the  party  possesses  a!ss 
able  units  not  so  tapped,  a  future  prosec 
drain  should  be'  designed  to'  drain  such  act 
and  the  assessment  made  as  for  other  silai 
tracts,  after  deducting  the  estimated  cc  o: 
the  future  drain. 

The  cost  of  separately  draining  all  ic: 
or  groups  of  tracts  for  which  it  may  bi'OS 
sible  to  secure  cheaper  drainage  thaniro 
posed,  should  be  estimated  and  tabulate  aw 
compared  with  the  assessment  for  the  ntf 
drain,  wdiich  must  be  then  reduced,  whe  tf 
quired  by  the  rule  for  maximum  assessints 
Owing  to  the  nature  of  the  assumptions  ere 
in  made  as  to  the  effect  of  extra  gradan' 
new  enlargements  of  ditches,  the  formulier 
presented  is  liable  in  usual  cases  to  be  in'f'^ 
by  amounts  varying  up  to  about  10  pe'^','' 
For  these  reasons,  it  is  doubly  proper  f  Jn 
commissioners  and  engineer  to  reviev  tn 
classification,  using  the  trial  sheet  as  thea.M 
guide.  After  the  commissioners  have  i*" 
upon    the    features   affectijig  the   classifiti' 


Land  Owner. 


H.  .Tones 

J.  Smith  

M.  J.  Brown 


Description. 


S.  E.  V4  S.  E.  Vi  23-9-9.. 
S.  W.  Vi  S.  E.  hi  23-9-9.. 
.S.  W.  >4  S.  W.  Vi  24-9-9. 


Ratio  of 

Added 

benefits 

Classifi- 

Diff.   or 

depth  or 

to    credits 

cation 

No.  of 

Blev.  of 

Elev.  of 

credit 

benefit 

X 

x'y 

acres    as- 

mean 

present 

factor 

factor 



100  

sessed. 

plane. 

outlet. 

y 

X 

y 

y'x 

40 

92.5 

90.5 

2 

4 

2.00 

100 

40 

94.0 

90.0 

4 

3 

0.75 

3S 

40 

90.0 

88.0 

- 

3 

1.50 

75 

Remarks. 


Wet  , 

Tract  plowed  wrongl; 
New  drain  inadequat' 


iry  21,  1012. 
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[  tract,  they  will  adopt  a  final  classitica- 
iicli  should  be  adhered  to  against  the 
pities  of  all  interested  owners.  After 
'nates  of  cost,  including  incidental  and 
i  penses,  are  made  up,  this  classification 
ito  obtain  the  assessment  against  each 

;  appears  that  the  assessment  of  bene- 
,  be  reduced  to  a  simple,  satisfactory 
;itable  system,  which  will  automatical- 
Jler  and  express  in  one  operation  from 


85  per  cent  to  Dj  ■  ,• 
and  features  affc-ti; 
rived  from  anv  sxst'i' 
tract,  and  it  lias  hcon 
classification,  as  moi!ii';c 
the  commissioners,  will 
trial  sheet  as  computed 
per  cent  or  lo  per  -ent. 
Some  such  melin,.|  .i< 
the  approximate  doriva 
before  tinal  comparison: 


usiia 
by    . 

;  thi- 
tion 
>  and 


'I  '.iic  conditions 
/•.iictits  to  be  de- 

•Iraiiiage  by  any 
id    ihat   the   final 

liic  judgment  ot 
lly  vary  from  the 
i"t   more  than   10 

is  necessary  for 
i>f  classification 
adjustments  are 


possible.  Foras  an  open  hearted  commis- 
sioner remarked  to  the  engineer,  "If  you  do 
not  know  what  is  right  in  this  matter,  we 
certainly  do  not,  we  are  lost  entirely."  There 
has  in  the  past  been  far  too  much  arbitrary 
guess  work  in  this  matter  which  poses  under 
the  term  of  judgment.  This  paper  is  pre- 
sented with  the  hope  of  giving  benefit  to  some, 
and  with  the  further  hope  that  other  points 
of  interest  may  be  brought  to  the  front  by 
other  engineers. 


ENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


e  Adaptability  of  Types  of 
nodynamic  Prime  Movers  for 
Electric  Power  Plants, 
general  comparisons  of  the  relative 
ity  of  the  various  types  of  the  ther- 
uc  prime  movers,  for  electric  power 
ere  recently  made  in  a  paper  by  Prof, 
tter,  of  the  Kansas  State  Agricultural 
before  the  Kansas  Society  of  En- 
The  comparisons  follow. 
:cmal  combustion  engine  in  any  form 
ch  higher  thermal  efficiency  than  the 
gine  or  turbine.  .Also  the  best  fuel 
of  the  internal  combustion  engine  is 
comparatively  small  units  and  is  but 
.'ted  by  the  size  of  the  engine.  With 
1  prime  mover,  the  economy  depends 
ze,  and  the  maximum  feul  consump- 
ot  attained  by  reciprocating  engines 
ess  than  500  h.p.,  while  the  limit  is 
.-r  in  the  case  of  steam  turbines, 
et  the  above  advantages,  the  internal 
•n  engine  is  more  costly,  its  economy 
nfluenced  by  the  load  factor  and  it 
suitable  lor  the  parallel  operation  of 
5,  as  is  the  steam  prime  mover.  Also 
il  conibustion  engine  when  rated  at 
capacity  will  stand  no  overloads,  as 
mm  capacity  is  reached  when  a  full 

a  mixture  of  the  highest  possible 
Dmbustion  and  density  has  been  ad- 
the  cylinder. 

his  it  is  evident  that  the  greatest 
pplication  for  the  internal  combus- 
le  is   in   comparatively   small    sizes. 

of  prime  mover  is  especially  ad- 
s  for  electric  power  stations  of  500 
.'.w.,  where  four  or  more  units  can 
5  carry  the  load,  with  the  consequent 

factor  of  each  unit  and  the  in- 
:liability  of  service.  The  internal 
•1  engine  is  also  applicable  as  an 
for  a  hydraulic  power  plant,  or  as 
■ncy  or  peak  load  unit  in  a  steam- 
>wer  plant. 

•  units,  the  internal  combustion  en- 
>t  a  competitor  of  the  steam  prime 
less  the  fuel  cost  is  very  great,  or 

plant  is  located  at  a  place  where 
ially  suited  for  internal  combustion 
n  be  obtained  at  a  very  low  price, 
le  to  the  fact  that  the  steam  prime 
large  sizes,  has  a  thermal  efficiency 
inferior  to  that  of  the  internal  com- 
gine,  and  offers  additional  advan- 
ar  .as  first  cost  and  reliabilitv  of 
'  concerned. 

he   relative    advantages     of     steam 

[I'ers,    the    various    types    of    steam 

re   very    uneconomical    when    oper- 

ondensing,   and   on   account   of  the 

of  rotation,  are  not  suited  for  the 
I  large  direct  current  generators, 
'ocating  engine  should,  therefore,  be 
1  all  cases  where  the  plant  must  be 
jion-condensing.  and  in  large  sizes, 
■nes  are  to  drive  direct  current  gen- 
he  steam  turbine  is  meeting  with 
e  success  in  small  units  a,-;  a  motor 
ivmg  of  exciters,  pumps  and  other 
requirmg  a  high  speed  of  rotation. 
•ivmg  or  direct  connected  alternat- 
t  generators  the  reciprocating  en- 
1  the  non-releasing  type  of  Corliss 
[s  will  prove  very  satisfactory  in 
p  to  500  h.p.    The  high  speed  auto- 


matic engme  is  suited  f<jr  units  under  200  h  p 
while  engines  with  some  form  of  drop  cut-off 
gear  or  gridiron  valve  will  be  found  most  sat- 
isfactory 111  sizes  above  500  h.p. 

In  general  the  steam  turbine  does  not  oiTer 
any  advantages  over  the  reciprocating  types 
as  .1  power  plant  unit  in  sizes  under  500  h.p., 
Us  field  being  mainly  in  large  units  for  driv- 
ing of  alternating  current  generators.  This 
type  of  prime  mover  in  large  units,  while 
having  an  economy  as  good  as  the  very  best 
types  of  reciprocating  engines,  costs  less  per 
horse  power,  offers  considerable  saving  in  the 
cost  of  building  and  foundations,  and  pro- 
duces also  a  saving  in  the  feed  water,  in  that 
this  type  of  heat  engine  requires  no  internal 
lubrication,  thus  facilitating  the  return  of  the 
condensed  steam  to  the  boilers  without  oil 
filtration.  The  exhaust  steam  turbine  is  cap- 
able of  producing  considerable  saving  when 
installed  in  connection  with  a  reprocating  plant. 
A  recent  installation  of  a  1.000  k.w.  exhaust 
steam  turbine  produced  a  saving  of  $14,000  in 
one  year  in  a  plant  of  3500  k.w.  capacity.  Some 
large  plants  using  reciprocating  engines  and 
exhaust  steam  turbines  show  a  thermal  effi- 
ciency of  nearly  21   per  cent. 


LETTERS  TO  THE  EDITOR. 


Comparative  Economy  of  Government 
and  Contract  Work,  Upper  Mis- 
sissippi River  Improvement. 

Sirs:     In  reading  over  your  interesting  jour- 
nal.   Jan.    24    issue,    I    read    the    article    con- 
tributed    by     Charles     W.     Durham,     Principal 
Assistant     Engineer.     Upper     Mi.ssissippi     River 
Improvement,   in  which  he  very  ably  shows,   in 
liis  open   way,  how  much  clieaper  it  is  for  the 
government    engineers    to    do    government    work 
on   the  Mississippi  River  than   it  is   to  do  it  by 
contract    work.      Mr.    Durham    has    the    making 
up   of  all    these   figures,   and    has   gotten   up   a 
very    nice    story    representing    the    sovernment 
engineers'    side    of    the    matter,    but    as    most 
of    the    statistics    on    all    government    work   ail 
over   the   country   show   that  government   work 
can   be   done   cheaper   by   contract   system   than 
it    can    be    done    b.v    tlie    direct    supervision    of 
the    government.     I     do    not    believe     the    Mis- 
sissippi  River  Job   is  any   exception.      Mr.    Dur- 
ham   in  his  article  acknowledges   that  the  gov- 
ernment    engineers     do     their     own     inspecting 
and   estimating.      This   gives    them   at   least   2.5 
per    cent    advantage    over    the    contractors    any 
way  you   figure   it.     The   figures   he   submits  on 
the   number  of  men  emplo.ved   show   that   some 
of    these    contracts    are    being    executed    behind 
the    times,    considerably.      I    will    venture    this 
assertion,    that   if    the   work   Vieing  done   on    the 
Mississippi    River  were   in    the   hands   of   up-to- 
date   contractors   it   could    be   done   .at  a   great 
deal  less  expense  than   by   the  government  en- 
gineers,   and    a   profit    could    be    made. 
Yours    vcr.v    trul.w 

T.   J.    DOLAN. 
Secretary    International    Brotherliood    of    Steam 
Shovel    and'  Dredge    Men. 
Chicago.    III..    Feb.    5.    1912. 


mud,  or  rather  clay.  .V  few  days  before  we 
laid  up  last  fall  we  ran  into  a  bar  ot  ma- 
terial (a  very  compact  mixture  of  clay  and 
sand  and  some  fine  gravel  in  parts)  which  is 
so  hard  that  our  orange  peel  will  not  touch 
it.  We  cannot  even  put  a  hole  in  it  with  <a 
crowbar — it  is  almost  like  cement.  We  know 
that  a  good  dipper  dredge  would  rip  this  bar 
up,  but  its  use  is  out  of  the  question.  The 
bar  is  only  200  ft.  long  by  75  wide,  to  be  deep- 
ened to  8  ft.,  and  as  wc  have  gone  up  the 
river  eight  miles  and  under  two  steel  bridges 
14  ft.  above  the  water  it  would  not  pay  to 
take  a  dipper  up  for  this  small  job.  We 
might  say  that  we  tried  blasting  with  4  per 
cent  dynamite.  We  jetted  the  holes  and  got 
the  powder  down  deep  enough — put  in  four 
sticks  to  shot — but  it  would  only  blow  a  Hole 
about  2  ft.  square  and  did  not  seem  to  loosen 
any  more  around  it.  We  would  like  to  have 
the  opinions  of  your  readers  as  to  the  best 
way  to  get  this  bar  out.  It  is  in  a  river  with 
.about  2  ft.  of  water  and  we  have  to  deepen 
to   8   ft. 

Yours    sincerely, 

CONTRACTOR. 
Sault   Ste.    Marie,    Ont..   Feb.    S,    1912. 


PERSONALS. 

Mr.  A  iron  Johnston  has  l>een  appointed  Prin- 
cipal Assistant  Engineer  of  Maintenance  of  Way 
of  the  Florida  East  Coast  Railway. 

Mr.  Geo.  W.  White,  a  prominent  retired  con- 
tractor of  Pulaski,  N.  Y..  died  on  February  7. 
He  was  born  at  Millard,  Otsego  County,  in  1833. 
Mr.  Win.  H.  O'Brien.  Baldwinsville,  N.  Y..  has 
been  appointed  Assistant  Superintendent  of 
Public  VVorks  in  charge  of  the  middle  divisions 
of  the  canals. 

.Mr.  Harold  Parker.  M.  Am.  Soc.  C.  E.,  on 
Friday,  February  9th.  delivered  a  lecture  on 
"Contracts  and  Specifications"  before  the 
graduate  students  in  Highway  Engineering  at 
Columbia    University. 

Mr.  Edw.ard  A.  Dorn  was  appointed  Second 
Deputy  .Stale  Highway  Commissioner  by  "the 
Highway  Commission  ol  the  State  of  New  York 
to  succeed  Mr.  Frank  D.  L,yon  of  Binghamton. 

Mr.  L.  S.  Shaw,  formerly  Construction  Super- 
intendent for  J.  G,  White  &  Co.,  Inc..  43  Ex- 
change place.  New  York,  has  accepted  a  position 
with  the  Westlnghouse  Machine  Co.  of  East 
Pittsburgh,  Pa.,  being  connected  with  the  Chi- 
cago office  of  the  Westlnghouse  company. 

Mr.  Matthew  Neilson,  Consulting  Engineer  of 
Montreal,  Quebec,  died  at  his  home  in  West- 
mount  on  .lanuary  21.  He  was  born  at  Almonte. 
Ont.,  in  1853.  For  a  number  of  years  he  was 
connected  with  the  engineering  department  of 
the  Canadian  Pacific  Railway,  having  charge  of 
the  construction  work  in  the  Kicking  Horse 
Pass  in  the  Rocky  Mountains  and  in  Maine. 
Later  he  was  Chief  Engineer  of  the  Calgary  & 
Edmonton  Railway.  For  some  vears  he  was 
Manager  of  the  St.  John  Railway,  Gas  &  Elec- 
tric Co.  of  St.  John,  N.  B. 


A  Problem  in  Excavation. 

Sirs:  We  at  present  liave  a  small  dredging 
contract,  deepening  certain  p.arts  of  a  river 
which    was    supposed     to    be    all    soft    digging 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have  ob 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Encineehing  4 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac 
turers. 

Clam  Shell  Dredges,  paper,  6x9  ins.,  6fi  pp. 
Theodore  Smith  &  Sons  Company,  East  Essex 
St.,  Jersey  City.  X.  J. 

These  pages  are  designed  to  show  the  form, 
build,  power  and  efficiency  of  the  dredges  and 
dredging    buckets    manufactured    by    this    com- 
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pany  The  specialties  are  clam  shell  diedges 
and  land  machines  for  digging,  filhng  m  ana 
general  railroad  and  contractors'  work.  i  nis 
catalosr  presents  important  types  of  the  sort 
digging  clam  shell  bucket,  hard  digging  clam 
shell  bucket,  clam  shell  dredge,  orange  peel 
bucket,  dipper  dredge  bucket  and  the  stons 
grapple.     The  book  is  well  illustrated. 

Catalog  I,  a  more  recent  production,  contains 
Illustrations!  of  the  operation  of  the  cars  on 
different  jobs  with  descriptions  of  the  operations. 

Protective  Paint— Paper,  3%x6  ins.,  S  pp. 
P>-ramid  Paint  Co..  iii  No.  22nd  St.,  Philadel- 
phia,   Pa. 

This  booklet  describes  "Kant-Korod''  for  steel 
work  Another  booklet  of  the  same  size  coverb 
the  subject  of  painting  cement  and  concrete  sur- 
faces.    Sample  colors  are  enclosed. 

Cement  Colors-Paper,  3%x6  ins  4  pp.  Toch 
Brothers,  320  Fifth  Ave.,  New  lork  City. 

This  pamphlet  describes  the  ornamentation  of 
cement  and  gives  sample  colors. 

Clinton  Electrically  Welded  Wire— Paper.  SVi 
x6%  ins.,  12  pp.  Clinton  Wire  Cloth  Company, 
Clinton,    Mass. 

This  booklet  gives  complete  i"''o/"Vll',''Hr.n'ilv 
Earding  the  manufacture  and  use  of  electiicalU 
welded  wire  for  architectural  work  in  rein- 
forced concrete.  Tables  showing  average  shear- 
ing strength,  ten.sile  strength,  sizes  ana  des- 
cription of  stock  are  given. 

Power  Plant  Piping— Cloth,  4%x6%  ins.,  39r, 
pp.     Best  Manufacturing  Co..  Pittsburgh,  Pa. 

The  new  catalog  for  1912  is  No.  103  fhow;in| 
piping  such  as  is  required  in  power  plants,  r  ne 
catalSg  is  exceptionally  well  gotten  up.  The 
makers  have  deviated  in  a  number  ot  ways  from 
the  usual  beaten  path  of  compiling  a  catalofe. 
which  in  a  great  measure  simplifies  the  catalo„ 
as  a  reference  book.  The  method  ot  arrange- 
ment is  completely  set  forth  in  the  tore  part  ot 
the  book.  All  material  for  any  one,  given 
standard  of  pressure  is  found  together  in  the 
section  devoted  to  that  pressure,  irrespective  ot 
purpose,  service  or  material  from  which  it  is 
made  These  sections  are  arranged  in  order  and 
the  edges  of  the  pages  of  the  three  most  used 
sections  are  shown  by  thumb  cuts,  viz.,  stand- 
ard. Extra  Heavy  and  Dimensions. 

Crude  Oil  Producer— Paper,  3%xS%  '"s-.^,?  PP' 
The  Wisconsin  Engine  Company.  Corliss,  Wis. 

This  catalog  describes  a  producer  consisting 
of  a  plain  steel  shell,  lined  with  fire  brick  an^l 
provided  with  a  fire  brick  hearth  or  grate. 
The  prod\icer  is  designed  to  convert  low  grade 
oils    into   high   grade   power   gas. 

Yellow  Pine  Manual— Paper,  4%x7>4  ins.,  96 
pp  The  Yellow  Pine  Manufacturers'  Associa- 
tion, Wright  BIdg..   St.   Louis.  Mo. 

This  is  a  manual  of  standard  wood  construc- 
tion This  book  gives  complete  tables  and  data 
for  engineers,  architects  and  builders,  contain- 
ing formulae  for  the  strength  of  yellow  pine 
beams,  columns,  girders,  etc.,  extended  rules  for 
grading  and  diagrams  showing  standard  sizes 
and  shapes. 

Road  Building— Paper,  6x7  ins.,  16  pp.  The 
Huber  Manufacturing   Co..   Marion,   Ohio. 

This  book  gives  illustrations  of  the  new 
Huber  Roller  at  work  on  roads  throughout  the 
country,  showing  the  roller  with  grading  and 
scarifying  attachments  and.  giving  complete 
descriptions. 

Rib  Lath  and  Rib  Studs— Paper,  oViii.1%  ins.. 
3G  pp.  Trussed  Concrete  Steel  Company.  De- 
troit, Mich. 

This  edition  is  the  most  complete  and  com- 
prehensive one  that  the  company  has  yet  pub- 
lished on  these  products.  It  is  an  entire  revi- 
sion of  previous  editions  and  contains  many  nevv 
illustrations,  applications,  etc.,  regarding  rib 
lath  and  rib  studs  for  plaster  and  stucco  build- 
ing work. 

Five  Concrete  Machines— Paper,  .5xS  Ins.,  8  pp. 
Cockburn  Company,  126  Liberty  St.,  New  lork 
City. 

This  catalog  illustrates  and  describes  the 
Lockwood  Automatic  Oump  Bucket,  The  Lock- 
wood  Automatic  Skip,  The  Cockburn  Cubical 
Concrete  Mixer,  the  Cockburn  Grout  Mixer  and 
Ejector,  and  The  Cockburn  Block  Machine. 

High  Explosives— Paper.  6x9  ins..  12Vfc  PP-,,  E 
I.  dvi  Pont  de  Nemours  Powder  Company.  Wil- 
mington, Del. 

This  is  a  catalog  of  instruction  on  the  han- 
dling, storage  and  use  of  high  explosives.  The 
book  is  exceptionally  well  writlen  and  illus- 
trated giving  valuable  information  to  all  users 
of  high  explosives.  Descriptions  of  the  meth- 
ods of  doing  unusual  work  with  dynamite,  such 
as  digging  ditches,  sinking  wells,  raising  build- 
ings, etc..  are  given  In  detail. 

Cold  Weather  Concreting- Paper.  6x9  ins..  40 
pp.  Universal  I'ortland  Cement  Co.,  Chicago- 
Pittsburgh. 

This  book  describes  the  methods  used  in  the 
practice  of  handling  concrete  during  freezing 
weather,  and  gives  laboratory  and  field  tests  as 
conducted  in  the  Watertown  Arsenal  which 
demonstrate  the  effect  of  low  temperatures  up- 
on the  strength  of  cement  and  cement  mortars. 
The  book  Is  illustrated  showing  various  meth- 
ods in  handling  work  in  cold  weather. 


Cement  Gun— Paper.  6x9  ins..  4  pp.  f"'"';™' 
Cement  Product  Company.  30  Church  &t..  .N'." 
York   City. 

This  pamphlet,  with  the  several  folders  :..  - 
companying  it,  describe  the  work  of  the  t  < 
ment  Gun  on  the  Field  Museum  ''  .Chicago,  tl' 
Culebra  Cut,  Panama,  the  sea  }^a"  ;^>„t'^"'£ 
Mass.,  and  several  other  important  pieces  oi 
work. 

Expanded  Metal  Constructiori-Papcr  6x9  ins-. 
]'  pp  Northwestern  Expanded  Metal  CompanJ . 
37  Van  Buren  St.,  Chicago,  III. 

This  catalog  describes  the  work  of  building 
construction  by  the  means  ot  the  expanded 
steel  concrete  system. 

Concrete  Machinery— Paper,  0x9  ins  SS  pp. 
Marsh-Capron  Manufacturing  Co.,  Old  Loiouj 
Bldg.,  Chicago,  111. 

This  catalog  is  No.  27  and  is  one  of  I'le  luost 
complete  which  we  have  seen  in  the  ™"fr«'5 
machinery  line.  The  book  contains  chapteis 
devoted  to  the  following:  Rail  Track  Mixer 
Tilting  Mixer,  Mortar  Mixer  and  f-eneial.  Eacii 
of  the  subjects  is  covered  completely.  The  des- 
criptions are  carefully  written  and  the  illus 
trations  are  shown  in  detail.  Drawings  are  also 
given  with  tables  showing  dimensions  ot  vaiious 
sizes  of  machines. 

Solvay  Road  Binder— Paper,  6x9  ins..  40  pp 
Polvav  Process  Company,   Syracuse,  N.    i. 

This  book  gives  illustrations  and  descriptions 
of  roads  and  their  construction  with  bolvay 
Granulated  Calcium  Chloride,  which  is  claimed 
to  be  a  clean,  dustless.  economical  and  piac- 
tlcal  road  binder. 

Gas  Machine— Paper.  6x9  Ins..  32  pp.  The 
Hawkeye  Manufacturing  Co..  Waterloo,  la. 

This  catalog  gives  a  des'.'riptiontvith  illus- 
trations of  gas  plants  for  individual  buildings,  oi 
small  groups  of  buildings. 

Hercules  Rope— Paper.  Sxll  ins.,  12  PP.  A. 
Leschen   &   Sons  Rope  Co.,   St.  Louis,  Mo. 

This  pamphlet  contains  illustrations  and^es- 
criptions  of  the  work  of  the  Roosevelt  Dam. 
where  Hercules  Wire  Rope  was   used. 

Alternating  Current  Switchboard  Panels— Sx 
IQU.  ins  .  16  pp.  General  Electric  Co..  Schenec- 
tady. N.  Y. 

Bulletin  No.  4901  is  devoted  to  alternating 
current  switchboard  panels  with  oil  switches 
attached,  and  designed  for  three-phase  three- 
wire  circuits;  240,  480  and  600  volts,  28  to  bO 
cycles. 

Imperial  Curb  Bar— Paper.  9x12  ins.,  1  PP-  Ed- 
ward E.  Buhler  &  Co.,  103  Park  Aye.,  New  Yoik 
City. 

This  circulars  describes  a  curb  bar  for  the 
protection  of  concrete  curb  corners  and  columns. 

Penton's  List— Paper,  9x12  Ins..  8  pp.  The 
Penton   Publishing  Co..  Cleveland,   Ohio. 

This  is  a  monthly  publication  containing  lists 
of  new  and  second-hand  machinery. 

Railway  Motor.— Paper,  Sxloy2  ins.,  16  pp. 
General  Electric  Co.,  Schenectady.  N.  Y. 

Bulletin  No  4920  illustrates  and  describes  a 
motor  of  the  box  frame,  commutating  pole  type 
rated  at  50  h.  p.  on  000  volts  and  40  h.  p.  on  uOO 
volts  It  is  considerably  lighter  per  h.  p.  than 
its  previous  design.  Bulletin  No.  4900,  issued  by 
the  General  Electric  Ccmpany,  is  devoted  to  ap- 
paratus used  in  Series  incandescent  street  light- 
ing. 

Sidewalk  Construction.— Paper,  6'/ix5%  ins..  S 
pp.     Zeiser  Brothers,  Berwick,  Pa. 


the  market  to  combine  an  exact  imitation  o  lo 
.-elelirated  French  stone  in  tone,  with  tlie  (f! 
alter  necessary  for  a  material  that  could  be 
for  decorative  purposes.  Another  booklet 
tied  "Integral  Waterproofing"  describes 
methods  of  waterproofing  with  the  Kevi 
lompound  and  gives  tests  and  descriptioi 
structures  upon  which  the  compound  has 
used. 

Waterproofing. — Paper,  3Hx6  Ins.,  16  pp.  11,5 
Minwax  Company,  1123  Broadway,  New  tk 
CitJ 


This  catalog  illustrates  and  describes  cement 
sidewalk  construction  by  the  use  of  Zeiser  side- 
walk ties  and  dividing  plates,  which  are  of  steel, 
or  may  be  used  with  wood  side  rails. 

Cement  Tests.— Paper,  3y2x6  ins.,  20  pp.  Hur- 
on Portland  Cement  Co.,  Detroit,  Mich. 

This  booklet  contains  descriptions  and  results 
ot  laboratory  tests  on  Huron  and  Wyandotte 
Portland  cernents. 

Specifications.— Paper,  SVixO  ins.,  24  pp.  Robt. 
■\V    Hunt  &  Co..  90  West  St..  New  York  City. 

■This  booklet  contains  standard  specifications 
for  Portland  cement  adopted  by  the  American 
Society  for  Testing  Materials,  Other  informa- 
tion concerning  the  business  of  the  RoM.  W. 
Hunt  Co.  is  given. 

Hydroclde.— Paper.  3%x6  ins.,  8  pp.  L.  Son- 
neborn  Sons,  262  Pearl  St.,  New  York  City. 

This  booklet  gives  a  description  ot  Hydroclde 
and  damp  proofing  material. 

Motor  Trucks.- Paper,  31/2x614  ins.,  4  pp. 
Stegemaii  Motor  Car  Co.,  Milwaukee.  Wis. 

This  pamphlet  illustrates  and  describes  briefly 
trucks  ot  one  to  six  tons  capacity. 

Saw  Mill  Machinery.- Paper,  6i/4x6  Ins.,  S  pp. 
American  Saw  Mill  Machinery  Co.,  Hacketts- 
town.  N.  J. 

This  booklet  gives  illustrations,  descriptions 
and  dimensions  ot  various  contractors'  wood 
working  machines.  These  are  adaptable  for 
portable  plants  with  engines  or  electric  motors. 

Keystone  Cement.— Paper.  3%x6  ins.,  4  pp. 
Integral  Waterproofing  Co..  50  Church  St.,  New 
York  City. 

This  pamphlet  describes  briefly  a  modern  imi- 
tation  Caen   which  the  company  has  placed  on 


This  booklet  describes  Minwax,  a  trade 
fur  mineral  wax,  a  waterproof  coating  whic 
lieen  used  in  waterproofing  repair  work  dor 
the  last  six  years  on  the  New  Y'ork  Subwa; 

Good  Roads.— Paper,  6x9  ins.,  48  pp.  T^L 
dotte  Portland  Cement  Co.,  Wyandotte.  Mi([ 

This  booklet  gives  some  interesting  and  i(tiil 
information  regarding  the  construction  of  ii^ 
\v  the  use  of  concrete  Descriptions  of  Ws 
are  given  witli  cost  data,  methods  of  consjc. 
tion  and  illustrations. 

Bates  Corliss  Engines.— Paper,  6x9  ins.,  l^jp. 
Bates  Machine  Co..  Joliet.  111. 

This  catalog  cont.ains  illustrations  and  die-ip- 
tions  ot  Bates  Corliss  engines,  power  traniit- 
ting  machinery,  complete  motive  power  int.. 
and  air  and  gas  compressing  machinery,  lul- 
letin  No.  3.5.  paper,  6x9  Ins.,  24  pp.,  issu  b^ 
the  Bates  Machine  Co.,  illustrates  and  desbt 
heavy  duty  Corliss  engines.  Bulletin  N  3i- 
paper  6x9  ins.,  illustrates  and  describes  tli,e\ 
Bates'  inertia  valve  gear,  a  noiseless  reMm 
valve  gear  tor  Bates  Corliss  engines, 

Cookson  Feed  Water  Heater.- Paper,  6xtt. 
SO   pp.     Bates  Machine  Co.,   Joliet,  111. 

This  book  contains  complete  descriptic  ci 
this  heater  with  descriptions  ot  installatio  41- 
histrations  and  line  drawings. 

Olds  Engines.— Paper,  6x9  Ins.,  48  pp.  !«■: 
Engine  Works,  Lansing.  Mich. 

This  catalog  gives  complete  detailed  illusittO 
descriptions  of  various  types  ot  Olds  gillc. 
engines  from  1%  h.  p.  to  70  h.  p.  Engin  d- 
various  p-arposes  are  shown,  both  stataj- 
and  portable. 

Emerson  Fans,— Paper,  7x10  Ins.,  62  ppTh 
Emerson  Electric  Mfg.  Co..  2024  Washitoi. 
Ave.,  St.  Louis,  Mo. 

Catalog  No.  6000,  under  date  of  Jan.  1,91:. 
contains  illustrated  descriptions  and  sprtc-- 
tions  of  fans  for  alternating  and  direcju.- 
rents. 

Equipment,  New  and  Second-hand.--Pap  6", 
x9  Ins.;  64  pp.     M.  Mitschkun  Co.,  Detroit. He 

Contains  a  price  list  of  railway  and 
tors'   equipment  and  tools. 

Office    Furniture.— Paper.    6%xiVi   in."!.,     i 
The  Weis  Mfg.  Co..  Monroe,  Mich.  ^ 

This   catalog   contains     illustrations,     '1' 
tions,   specifications  and  price  list  of 
niture  and  stationery  suppUes.     Thi.>! 
"D."      Catalog    "E,"    issued    by    the  .s„::. 
pany.   6y2x9%   ins.,  32  pp.,  contains. iliuaUw.-. 
descriptions,    dimensions    and    specihcatie    " 
sectional  bookcases  and  files. 

Simplex  Concrete  Pillng.---Boards,  8%x7  it^ 
96  pp  Grantord  Construction  Co.,  Clndiat 
Ohio. 

This  very  complete  and  instructive  t»  J 
shows  the  method  of  molding  at^d  pac),  1 
Simolex  concrete  piling  and  gives  1  luatra,"^ 
tvpibal  structures  carried  by  Simplex  pili ,  • 
gether  with  a  selection  of  tests  by  loadi  ■ 
posure  and  experience. 
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Civil  Engineering  Society  Meetg 

Iowa  Engineering  Society.-S.  M.^o.va. 
Iowa  Citv.  Sec'y.  Annual  meeting  at  Daupo 
Fell.    21-23. 

Interstate    Cement   Tile    Ma""/"*"'"^"?,!' 
ciation.-Chas.     E.     Sims,     Worthing  01.  H" 
Sec'y        Annual     convention    at     Lnici- 
21-2:";. 

Western     Cement    Show.— Coliseum. 
Feb.  21-28.  - 

National  Paving  Brick  Manufacturers^! 
clation.-Will  P.  Blair  S26  Eiiginee.s  B^' 
Cleveland,  O.,  Sec'y.  Annual  meeting  "<* 
March  4-6. 

Canadian  Mining  Institute.— Annual  w 
Toronto,  March  0-8. 

International    Brick   and   Clay   Pro^"'''!'; 
sition.— First    annual   meeting,    Coliseun 
cago.   March  7-12. 

National    Association   of   Cement  Users-'" 
E.    Krauss,    Harrison    BIdg.,    Plii.adelphu » 
Annual  convention  at   Kansas  Cit>.  Mo.n. 
11-10.  ,,  ,, 

Kansas  City   Cement   Show.-Conventi 
Kansas  City.  Mo..  March  14-^1. 

National    Railway   Appliances   AfSO/j^'sV 
V.    Crandall.    Ellsworth    BIdg.     Chicago..^ 
Annual  meeting  at  Chicago.  March  '"-- 
American    Railway    Engineering   Ascoc 
E.    H.    Fritch.    902    Monadnock      B'\i      y, 
Sec'y.     Annual  meeting  at  Chicago.  Man  ^ 

American   Society  for  Testing   Materia 
gar    Marburg,    Univ.      of        'e;;,"-'      '^±  i 
Sec'y.      Annual    meeting    at    Nevv      1011 
March   28-29. 
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i  Doings 

I  the 
leek. 


Few     railroad     construc- 
tion  contracts    of    any    size 
appear  to  have  been  let  the 
past    few    days.      However, 
bids  on  several  big  jobs  are 
under   consideration   and   it 
is    probable    that    contracts 
1  laced  shortly.    Among  these  contracts 
i<  on  double  tracking  in  the  Pennsyl- 
R.  in  the  vicinity  ol  Harrisburg,  and 
!  lining  contracts   for  the  construction 
:.ew;sburg  &  Northern   line  of   the  L. 
nnouncement  has  been  made  that  it  is 
that  work   will  be   started   in   about 
on  the  e.Ktension  of  the  New  Orleans, 
&    Chicago    R.    R.    from    Middleton, 
o    Le.xington,    Tenn.,    where    a    con- 
:an  be  made  with  the  Nashville,  Chat- 
&  St.  Louis,   thus  giving  the   Frisco 
;  into  Paducah.    Another  item  of  con- 
;  interest  is  a  report  that  the  Gilmore 
urg   R.   R.  would  early   in   March   let 
i   for  the  extension   of   its   line   from 
City,  Idaho,  toward  Lewiston.     This 
annot  be  verified  at  the  present  time, 
ievelopments  indicate  that  New  Eng- 
to    have    much     railroad    construc- 
the  near   future.     Announcement  has 
de  that  the  Grand  Trunk  was  to  ex- 
nething  like  $35,000, (JOO  in  this  section 
juntry.    The  latest  work  this  company 
view   is    the    double    tracking    of    140 
:    the    Central    Vermont   Ry.    and    the 
tion  of  a  new  line  from  White  River 
,  Vt.,  to  Boston,   Mass.     This   Grand 
vork  is  of  particular   interest,    for  it 
I  20  years  since  a  new  railroad  of  any 
been  constructed  in  some  of  the  New 
states. 

g  the  railway  construction  contracts 
itly  are  the  following :  Maney  Bros., 
W.  Main  St.,  Oklahoma  City, 
for  the  construction  of  a  30- 
tension  of  the  Clinton,  Oklahoma 
ern  Ry.,  from  Butler,  Okla.,  up  to 
Valley,  the  contract  including  the 
3,000  lin.  ft.  of  bridge  work  and  four 
ions;  P.  M.  Johnston  &  Son.,  620  Binz 
louston,  Tex.,  for  the  second  section 
itone  City-Giddings  line  of  the  Hous- 
exas  Central  R.  R,  the  section  extend- 
n  the  East  Yegua  River  to  Caldwell, 
id  involving  about  '275,000  cu.  yds.  of 
on;  Norton  Griffiths  Co.,  Ltd.,  Lon- 
g;  for  the  development  of  the  Grand 
'acific  terminals  in  Courtnay  Bay,  St. 
he  work  calling  for  the  expenditure 
t  $7,500,000. 

;  way  of  irrigation  work  the  largest 

he  past  few  days  is  the  one  for  work 

South  San  Joaquin  and  Oakdale  Dis- 

California.     For  work  on   Section  2 

jiut  main  canal  north  of  the  Stanislaus 

the    Utah    Construction    Co.,    Ogden, 

t  $658,193  was  low  bidder.     Bids   on 

3,  4  and  5  of  the    South  San  Juaquin 

Canal    were    also    received :    T.    K. 

Modesta.   Cal.,    and   the    Pacific   Con- 

1  Co.  are  understood  to  be  the  lowest 

Bids   are   now   being   asked   by   the 

n  Pacific  Ry.   for  the  construction  of 

aqueduct  in  connection  with  its  Cal- 

Ita.,  irrigation  system.     This  structure 

10,000  ft.  long  and  is  to  contain  23,400 

of  concrete. 

on  one  of  the  largest  government 
?  jobs  so  far  this  year  are  now  being 
y  the  U.  S.  Engineer  at  New  York 
he  work  calls  for  removing  obstruc- 
I  channel  between  North  and  South 
Islands,  East  River.  N.  Y.  The 
of  inaterial  to  be  removed  is  estimated 


at  21,000  cu.  yds.  scow  nlea^;urement  of  other 
material  than  bowlders  and  ledge  rock;  50  cu. 
yds.  of  bowlders  V2  to  2  cu.  yds.  in  size,  solid 
measurement,  and  14,200  cu.  yds.  of  ledge 
rock,  place  measurement,  and  bowlders  over 
2  cu.  yds.  in  size,  solid  measurement.  The 
amount  of  money  availal)le  for  payment  of 
contractor's  estimates  is  $175,000. 

Bids  on  another  contract  in  connection  with 
the  construction  of  the  Calumet-Sag  Channel 
for  the  Sanitary  District  of  Chicago  were 
opened  last  week.  This  work  called  for  Con- 
tract Section  3,  and  included  335,000  cu.  yds. 
glacial  drift  excavation;  220,000  cu.  yds.  rock 
excavation:  182,300  sq.  ft.  channeling,  13,400 
cu.  yds.  concrete  retaining  walls  and  5,000  sq. 
yds.  riprap  slope.  S.  R.  H.  Robinson  &  Son 
Contracting  Co.,  St.  Louis,  Mo.,  was  the  low 
bidder. 

The  largest  highway  contract  of  the  past 
few  days  appears  to  be  the  one  aw^arded  to  the 
Stokes  Constructing  Co.  by  the  County  Board 
of  Washington  County,  Tenn.  This  contract 
calls  for  grading  and  macadamizing  31  miles 
of  the  Memphis  to  Bristol  highway. 

A  good  sized  filling  contract  is  now  being 
advertised  by  the  Panama  Pacific  International 
Co.  of  San  Francisco,  Cal.  This  work  calls 
for  approximately  1,000,000  cu.  yds.  of  earth 
filling  between  Webster,  Ray  and  Lewis  Sts., 
at  San  Francisco. 

The  Port  Commissioners  of  Seattle,  Wash., 
have  voted  to  submit  the  Harbor  Island 
Terminal  bond  issues,  aggregating  $.5,000,000, 
to  the  voters  of  Seattle  March  5.  Two  prop- 
ositions cover  the  Harbor  Island  Terminal 
scheme.  The  first  is  an  issue  of  $3,000,000  of 
bonds  to  cover  the  cost  of  acquiring  the  neces- 
sary land  on  Harbor  Island  bv  condemnation, 
estimated  at  $2,000,000,  and  $1,000,000  addition- 
al for  construction  of  the  first  concrete  piers. 
The  second  proposition  is  a  resolution  provid- 
ing for  the  issuance  of  an  additional  $2,000,- 
000  bond  issue. 


Many    and    various    have 
been  the  ways  employed  in 
Marking         marking  out  the  boundaries 
the  ^'""  some  of  the  earlier  In- 

Tj         J  dian    land    grants    in    this 

Boundary.  country.  One  of  the  most 
interesting  of  these  bound- 
ary limits  is  what  is  known  as  the  10  o'clock 
line,  which  extends  from  a  point  near  the 
mouth  of  the  Miami  River  northwest  through 
Indiana.  According  to  tradition,  when  the  In- 
dians had  agreed  to  cede  a  portion  of  the  ter- 
ritory to  the  whites,  a  meeting  was  held  to 
mark  out  the  ground.  A  surveyor  was  present 
and  had  set  up  his  instrument.  The  head  man 
of  the  tribe  went  up  to  the  instrument,  stared 
steadily  at  it  for  a  while,  grunted  in  an  in- 
terested manner,  and  returned  to  the  circle 
about  the  camp  fire.  Not  a  word  was  spoken 
by  any  one.  Presently  another  Indian  arose, 
walked  cautiously  to  the  instrument,  gravely 
examined  it,  grunted  twice  and  returned  to  his 
place  by  the  fire.  After  a  half  dozen  other 
Indians  had  followed  his  example,  a  short  con- 
sultation was  held.  The  chief  then  approached 
the  white  man.  "That  what  Indian  know,"  he 
said,  drawing  a  small  circle  on  the  ground  with 
a  stick ;  "that  what  white  man  know,"  drawing 
a  larger  circle  around  the  first  one:  "this  what 
nobody  know,"  he  added,  pointing  to  what  lay 
without  the  last  circle.  "White  man  know 
that,"  indicating  the  instrument.  "Indian  not 
know  it.  Indian  know  sun.  He  never  cheat. 
Him  always  same.  Him  throw  shadow.  In- 
dian give  white  man  land  one  side."  After  a 
long  consultation  it  was  decided  that  a  line 
drawn  in  the  direction  in  which  the  sun  would 
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cast  a  shadow  from  an  agreed  point  at  10 
o'clock  should  be  made  the  boundary,  the  white 
men  taking  the  land  on  one  side  and  the  In- 
dians keeping  that  on  the  other. 


In   1872  Frank  Flanagan, 

a    contractor,    built    a    road 

40  Years        '°'^  ''  county  in   Colorado. 

A  ft»r,»r3,-H        L^s'  ^^'•-■'^'^  'he  State  Court  ol 

Atterward.      Appeals     decided     that     he 

should  be  paid  for  the  work 
he  had  done  40  years  be- 
fore. The  building  of  the  road  was  promoted 
first  by  the  organization  of  a  company,  which 
later  sought  aid  from  the  county.  This  was 
given  by  vote  of  the  citizens  and  bonds  for 
$15,000  to  cover  the  expense  of  construction 
were  issued  and  taken  over  by  the  county.  A 
contract  for  building  the  road  was  given  to 
Flanagan.  It  was  found  that  the  $15,000  was 
sufticient  to  complete  only  a  part  of  the  high- 
way. When  the  road  was  completed  the  con- 
tractor put  in  a  bill  for  the  money  due  him. 
For  40  years  this  bill  has  remained  unpaid. 
Judgment  was  rendered  in  the  district  court 
.-igainst  the  county  in  favor  of  Flanagan.  The 
County  Board  appealed  the  case  and  finally  it 
came  before  the  State  Court  of  Appeals,  which 
gave  a  decision  by  which  litigation  in  the  state 
courts  over  the  subject  is  ended.  The  chief 
point  considered  by  the  court  was  whether  the 
statute  of  limitation  applied  to  the  case.  It  was 
ruled  that  since  a  bill  had  been  presented  in 
time  by  the  contractor,  and  he  had  made  rea- 
sonable application  for  his  Jjay  afterwards  he 
was  entitled  to  his  money. 


.A  small  city  in  Nebraska 
has  a  street  railway  system 
Willing  to       whose  service  sometimes  is 
Take  a  "°^      exactly      satisfactory, 

p.  Naturally   the   citizens   kick 

(.,nance.  more  or  less,  and    in    mo- 

ments of  vexation  make 
sarcastic  remarks  about  the  street  railway.  A 
stranger  in  the  city  evidently  heard  some  of 
these  remarks,  and  believed  them,  for  one  of 
the  city  officials  has  received  recently  the  fol- 
lowing letter : 

Dear  Sir: — I  was  in  your  city  in  September 
and  some  of  the  people  told  me  that  the  city 
oar  system  did  not  belong  to  anybody,  and  that 
they  would  be  glad  if  some  one  wo'ild  come 
and  start  the  cars  to  running:  again.  I  was 
traveling  at  that  time  and  could  not  take  up 
the  work.  But  now  I  am  in  a  position  to  take 
charge  of  the  system,  if  the  city  wants  the 
cars  to  run.  I  would  like  to  ask  it  to  gi/e 
mc  the  lines,  cars  and  a  building  for  an  ofBce 
on  Main  street  and  the  privilege  to  run  lines 
on  other  streets,  and  to  sign  papers  to  me  to 
show  that  I  have  a  right  to  all  the  lines  in  the 
city,  also  give  me  $5,000  in  money  an(J  I  will 
put  my  car  shops  there  and  the  cars  will  be 
run  without  horses.  This  will  be  a  big  improve- 
ment to  the  city.  Please  let  me  hear  from  you. 
Tours  for  business. 


Land  owners  in  the  Pueblo  Municipal  Irri- 
gation District  met  at  Pueblo  on  Feb.  16  to 
take  action  on  a  proposed  bond  issue  of 
$2,.500,000.  The  preliminary  work  of  re- 
claiming 50,000  acres  immediately  west  of 
Pueblo  has  been  completed  by  the  engineers 
and  the  bond  issue  will  be  the  next  move.  It 
is  proposed  to  bring  water  from  the  western 
slope  through  a  tunnel  in  the  mountains  and 
carry  it  to  a  point  45  miles  west  of  Pueblo 
in  the  channel  of  the  Arkansas  River. 
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Alabama. 

®Some  further  details  are  now  available  re- 
garding the  construction  contracts  awarded 
recently  for  work  on  the  Lewisburg  &  North- 
ern line  of  the  Louisville  &  Nashville  R.  R. 
and  mentioned  in  our  last  issue.  The  Ashe- 
ville  Construction  Co.,  R,  M.  Ramsey,  Presi- 
dent, Asheville,  N.  C,  secured  a  contract  at 
New  Castle,  Ala.,  embracing  more  than  1,000,- 
000  cu.  yds.  of  classified  excavation  and  more 
than  10,000  cu.  yds.  of  concrete.  The  Ashe- 
ville Construction  Co.  will  do  all  of  the  steam 
shovel  work  in  the  contract,  but  will  let  out 
part  of  the  other  work,  and  will  be  on  the 
job  the  first  of  March  to  show  any  contrac- 
tors who  may  desire  some  of  same  over  the 
work.  The  sub-contractors  will  have  18 
months  to  complete  their  work.  The  contract 
covers  a  distance  of  10  miles.  The  contract 
awarded  the  C.  G.  Kershaw  Contracting  Co., 
Birmingham,  Ala.,  begins  at  Leesdale  and 
ends  1%  miles  north  of  Hartsell,  .A-la.  None 
of  this  work  has  been  sub-let  as  yet.  The 
contractors  will  move  their  office  to  Hart- 
sell  on  March  1.5.  This  contract  includes 
200,000  cu.  yds.  earth  excavation,  250,000 
cu.  yds.  rock  excavation,  2,800  cu.  yds. 
concrete  masonry,  and  500  cu.  yds.  stone 
masonry.  The  contract  awarded  Thrasher 
&  Gunter,  Knoxville,  Tenn.,  is  located  at 
Blount  Springs,  Ala.  It  includes  600,000 
cu.  yds.  of  earth  excavation,  750,000  cu.  yds. 
rock  excavation,  a  rock  tunnel  1,100  ft.  long, 
and  a  similar  tunnel  2,300  ft.  long,  and  about 
15,000  cu.  yds.  of  concrete  masonrv.  The  con- 
tract awarded  J.  C.  Garland  &  Co.,  832  The 
Spitzir,  Toledo,  O.,  is  located  at  Cullman, 
Ala.,  and  covers  17  miles  of  road.  About  three 
sub-contractors  are  wanted  on  this  cojitract. 
The  contract  includes  a  little  over  1,000,000 
cu.  yds.  of  earth  and  rock  excavation. 

The  Birmingham  &:  Southeastern  Ry.,  W. 
M.  Blount,  President,  Union  Springs,  Ala.,  is 
reported  to  be  about  ready  to  commence  work 
on  the  construction  of  20  miles  of  new  line. 
This  road  is  being  built  toward  Birmingham 
which  will  ultimately  in  the  northern  ter- 
minus. The  new  section  to  be  constructed  is 
understood  to  be  between  Milstead  and  Eclec- 
tic. 

Grading  work  for  the  new  Louisville  & 
Nashville  line  from  Brookwood  to  Tuscaloosa 
has  been  practically  completed  and  as  soon  as 
one  steel  bridge  to  be  placed  over  Hurricane 
creek  is  finished  the  laying  of  rails  will  be 
commenced.  Already  35  car  loads  of  rails 
have  been  delivered  at  North  Alabama  junc- 
tion, a  mile  from  Brookwood.  The  line  will 
be  18  miles  long  and  when  finished  will  give 
the  Louisville  &  Nashville  a  direct  line  from 
Birmingham  to  Tuscaloosa  over  the  Mineral 
line. 

The  Birmingham  Railway  Light  &  Power 
Co.,  Birmingham,  is  considering  building  a 
1-mile  extension  to  Irondale. 

Preliminary  surveys  have  been  made  for  a 
2-mile  electric  railway  proposed  to  be  built 
from  the  terminus  of  Mobile  Light  &  Ry. 
Co.'s  line  at  Spring  Hill  to  Pinehurst,  a  new 
residence  suburb  of  Mobile.  The  extension 
will  cost  about  $10,000  and  will  be  built  for 
C.  C.  Mechem  of  Mobile. 

Arkansas. 

The'  Cairo,  Truman  &  Southern  R.  R.  Co. 
has  been  chartered  and  proposes  to  build  a 
logging  railroad  from  Truman,  Poinsett  coun- 
ty, to  Earle,  in  Crittenden  county,  a  distance 
of  29  miles.  The  Truman  Cooperage  Co.  of 
Truman,  which  is  back  of  the  proposition,  al- 
ready has  a  road  about  nine  miles  long  run- 
ning south  from  Truman.  This  road,  while 
used  chiefly  for  logging  purposes,  is  a  standard 
gage  railroad,  and  will  be  used  as  a  part  of 
the  proposed  railroad. 

The  De  Queen  &  Eastern  R.  R.  has  com- 
pleted a  survey  for  an  extension  from  its  pres- 
ent terminus  at  Dierks  to  Hot  Springs,  a  dis- 


tance  of  60  miles.     M.   F.  Allen,   De   Queen, 
Ark.,  is  General  Superintendent. 

California. 

The  San  Francisco  &  Northern  Ry.  Co.,  in- 
corporated early  this  month  with  a  capital 
stock  of  $2,500,000,  for  the  purpose  of  build- 
ing and  operating  an  electric  railway  from 
Santa  Rosa  &  San  Quentin,  a  distance  of  212 
miles,  is  understood  to  have  completed  its 
preliminary  surveys  with  a  view  to  commenc- 
ing construction  work  in  the  spring.  Among 
those  interested  are  Allen  J.  and  John  C.  Kit- 
tle of  Ross;  Archibald  Borland,  president  of 
the  American  Rubber  Co.,  of  Oakland  ;  Frank 
A.  Brush,  a  director  of  the  Santa  Rosa  Na- 
tional Bank  and  Petaluma  &  Santa  Rosa  R. 
R.,  and  William  L.  P.  Jackson,  assistant  cash- 
ier of  E.  H.  Rollins  &  Sons. 

The  Northern  Electric  Ry.  Co.,  A.  D.  Schin- 
dler.  General  Manager,  Alaska  Commercial 
Bldg.,  .San  Francisco,  has  negotiations  under 
way  for  financing  the  proposed  Marysville- 
Colusa  branch,  the  construction  of  which  has 
been  under  contemplation  for  some  time.  This 
branch  will  be  about  28%  miles  in  length. 

It  looks  as  though  Los  Angeles  would  have 
two  $5,000,000  steam  railroad  stations  instead 
of  a  union  station.  The  Santa  Fe  System  is 
understood  to  have  refused  to  join  with  the 
other  railroads  in  the  erection  of  a  common 
station,  and  is  said  to  have  preliminary  plans 
under  way  for  a  building  of  its  own.  Plans 
for  the  $5,000,000  station  to  be  occupied  jointly 
by  the  Salt  Lake  R.  R.  and  the  Southern  Pa- 
cific are  about  completed.  Both  stations  are 
to  be  completed  before  the  Panama  Exposi- 
tion in  1915. 

Col.  Theodore  Pinther,  San  Francisco,  Cal., 
has  submitted  with  a  communication  to  the 
Harbor  Board,  a  plan  for  the  construction  of 
a  belt  railroad  line  which  is  to  encircle  San 
Francisco.  According  to  the  plan  outlined,  the 
road  is  to  start  from  the  Ferry  depot,  extend 
along  the  water  front,  Presidio  Military  Reser- 
vation, Lincoln  Park,  Richmond  district. 
Golden  Gate  Park,  Sunset,  Ocean  beach,  Ingle- 
side,  Ocean  View,  Mission  and  the  Potrero. 
The  Board  referred  the  matter  to  the  com- 
mittee of  the  whole  for  further  considera- 
tion. 

It  has  been  announced  by  L.  A.  Nares, 
Fresno,  Calif.,  President  of  the  Laton  &  Wes- 
tern Ry.,  mentioned  in  our  last  issue,  that 
S.  Tielman,  engineer  has  completed  surveys 
for  the  extension  from  Lanare  and  the  work 
is  ready  for  grading  crews. 

Robert  Sherer  &  Co.,  650  Pacific  Electric 
Bldg.,  Los  Angeles,  Calif.,  contractors  for 
grading  the  San  Diego  &  Arizona  line  in  the 
Imperial  Valley,  are  making  good  progress  and 
e.xpect  to  finish  the  first  ten-mile  section  next 
month.  .A.S  fast  as  the  graders  finish  the  road- 
bed they  are  followed  by  the  track  builders. 
They  are  now  working  a  considerable  distance 
west  of  the  new  townsite  of  Di.xie  on  the 
second  contract  in  the  Imperial  section.  The 
first  contract  extended  five  miles  west  from 
Seeley.  The  second  contract  will  bring  the 
line  to  a  point  not  far  from  Coyote  Wells,  10 
or  12  miles  from  the  San  Diego-Imperial 
county  line.  Most  of  the  grading  in  Imperial 
requires  team  and  wagon  work,  while  that  in 
Mexico  requires  the  employment  of  heavy  ma- 
chinery. I'he  ten-mile  stretch  on  which  the 
contractors  are  now  working  is  through  solid 
granite,  requiring  the  blasting  out  of  the  road- 
bed practically  every  foot  of  the  way. 

Board  of  Public  Works,  of  San  Francisco, 
will  call  for  bids  shortly  for  completing  the 
construction  of  the  road  bed  of  the  Geary  St. 
Municipal  Electric  R.  R.  Bids  will  also  be 
taken  about  April  .1  for  furnishing  the  cars, 
the  previous  bids  for  this  having  been  re- 
jected. Of  the  bonds  voted  for  building  the 
city  railroad,  amounting  to  $2,020,000,  sales 
aggregating  $1,037,000  have  been  made,  leav- 
ing $983,000  to  be  sold.     The  sum  so  far  ex- 


pended is  $495,000  and  $55,000  more  is  nc 
due  and  payable,  leaving  available  in  the  trea 
ury  $187,000  cash.  This  sum  and  the  unso 
bonds  furnish  a  total  of  $1,470,000  for  t! 
completion  of  the  roadbed,  construction  of  t^ 
cars,  building  of  the  power  house  and  c 
barn  and  general  equipment.  Marsden  Ma 
sion  is  City  Engineer  of   San  Francisco. 

Florida. 

The  St.  Johns  Light  &  Power  Co.,  St.  Au 
ustine,  operating  the  electric  railwav  at  th| 
place  has  applied  to  the  County  Commissioned 
for  permission  to  extend  the  line  into  Ne 
St.  Augustine. 

Georgia. 

The  State  Railroad  Commission  has  a 
proved  an  issue  of  $1.5,000  common  stock  fi 
the  Albany  Terminal  Co.,  which  is  coraposi 
of  the  five  railroad  companies  entering  A 
bany.  This  stock  will  be  used  to  acquire  tl 
ground  necessary  for  the  erection  of  a  joi 
passenger  terminal  which  is  to  cost  $80,0C 
Construction  work  will  begin  within  a  fe 
weeks. 

At  a  meeting  of  the  citizens  of  McRae,  G. 
it  was  urianimously  decided  to  build  the  pr 
posed  railroad  from  Barrow's  Bluff,  on  tl 
Ocmulgee  river,  to  McRae.  Two  routes  ha 
been  surveyed  in  part,  and  the  actual  wo 
of  staking  off  the  right  of  way  will  be  begi 
shortly.  The  line  will  traverse  the  middle  i 
the  county  obliquelj',  and  will  cover  about  ' 
miles.  Crossing  the  river  it  will  give  us  co 
nection  with  Douglas  on  the  south,  and  event 
ally  the  extension  will  readi  Dublin  on  tl 
north. 

Idaho. 

The  Oregon  Short  Line  R.  R.  has  recent 
had  engineering  parties  at  work  on  the  pp 
jected  line  down  Snake  River  from  Horn 
stead  to  Lewiston,  making  some  desirable  r 
visions  in  the  old  survey.  .There  has,  ho\ 
ever,  been  no  contract  let  for  work,  nor  is  tl 
immediate  construction  of  this  line  being  co 
sidered  at  this  time. 

It  is  reported  that  the  Gilmore  &  Pittsbu: 
R.  R.,  T.  T.  Bacon.  Chief  Engineer,  .'Krmstea 
Mont.,  will  early  next  month  let  contracts  f 
the  construction  of  its  line  from  Salmon  Ci 
toward  Lewiston.  It  is  stated  that  co 
tractors  have  recently  been  over  the  route  wi 
a  view  to  bidding  on  the  work. 

Illinois. 

The  Jacksonville  Street  Ry.  Co.  of  Jackso 
ville,  has  been  incorporated  with  a  capil 
stock  of  $2,500,  and  proposes  to  operate  stre 
railways  in  and  adjatent  to  the  city  of  Jac 
sonville.  H.  E.  Chubbuck,  Peoria,  111.,  Ge, 
eral  Manager  of  the  Illinois  Traction  Systev 
is  one  of  the  incorporators. 

The  Chicago  &  Interurban  Traction  Co.  h 
been     incorporated    with    a    capital    stock 
$1,000,000,  and  proposes  to  construct  an  ek 
trie  railway   from  Chicago  through  the  ecu 
ties  of  Cook,  Will  and  Kankakee  to  Kankak. 
The  capital  stock  is    $1,000,000 ;  the  incorpc 
ators  and  first  board  of  directors  are  Warn 
H.    Robinson,    Charles   R.    Moore,   Edgar 
Rank,  William  W.  Crawford  and  Charles 
Ireland,  all  of  Chicago. 

The  Chicago,  Peoria  &  Quincy  Traction  ( 
has   been   incorporated   and   proposes  to  cc 
struct   an   electric   railroad    from    Quincy    •■ 
Peoria  through  the  counties  of  Adams,  Brow. 
Schuyler,  Cass,  McDonough,  Fulton  and  P« 
ria.    The  capital   stock   is   nominally  $200,01 
and    the   principal   office   is   to   be    located 
Quincy.    The  incorporators  and  first  board 
directors  are  John  A.  Stembach,  Charles  Oel 
man,  August  H.  Heidbreder,  H.  E.  Knaphei 
and  George  J.  Jost,  all  of  Quincy. 

The  Hillsboro  Ry.  Co.,  the  incorporation 
which  was  mentioned  in  our  last  issue,  pi 
poses  to  build  additional  lines  and  to  otherw 
extend  the  street  railway  system  at  Hillsboi 
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Frey  HiHsboro,  one  of  the  incorporators, 
tly  acquired  control  of  the  present  system 
illsboro. 

Indiana. 
)motion  work  is  reported  well  along  for 
Iroad  to  be  built  from  Goshen  to  Fort 
ic,  with  a  branch  from  Columbia  City 
iintington  to  connect  with  the  Cincinnati, 
ton  &  Chicago  R.  R.,  of  which  J.  C.  Cur- 
luntiiigton,  Ind.,  is  receiver. 
e  Indianapolis,  New  Castle  &  Toledo 
ion  Co.,  30  Union  Trust  Bldg.,  Indian- 
i,  Ind.,  is  understood  to  have  financed  its 
cted  extension  from  New  Castle  to  Mun- 
\11  right  of  way  is  stated  to  have  been 
ed  and  it  is  probable  that  work  will  be 
■d  as  soon  as  the  weather  conditions  will 

e  Baltimore  &  Ohio  R.  R.  has  closed  a 
for  a  parcel  of  real  estate  at  Garrett. 
where  the  company  will  build  new  shops. 
<  on  the  improvements  will  begin  as  soon 
e  ground  thaws. 

Iowa, 
e  of  the  first  improvements  to  be  under- 
1  this  spring  by  the  Des  Moines  City  Ry. 
)f  Des  Moines  will  be  the  double-track- 
)f  the  0th  Ave.  line.  The  line  is  now 
le-tracked  as  far  as  Laurel  St.  and  an 
ional  track  will  be  constructed  from 
el  St.  north. 

e  Creston,  Winterset  &  Des  Momes  Ry. 
las  completed  surveys  for  the  first  2-2-mile 
an  of  its  proposed  railroad,  the  route 
;  from  Creston  to  Des  Moines  via  Macks- 
'  and  Winterset.  About  50  per  cent  of 
capital  for  construction  has  been  secured 
lie  of  common  stock  locally.  Construction 
■act  will  be  let  when  bonds  are  sold  to 
r  the  entire  cost  of  the  first  22  miles.  R. 
i-n,  Creston,  la.,  is  President :  C.  B.  Judd, 
mwa,  la.,  is  Chief  Engineer,  and  -A.  S. 
1,  Orient,  la.,  is  Secretary, 
le  fact  that  Chicago,  Milwaukee  &  St. 
Rv.  engineers  are  running  surveys  for 
:onstruction  of  a  cut  to  eUminate  a  curve 
le  line  between  Cambridge,  la.,  and  Max- 
gives  rise  to  reports  that  the  entire  line 
een  Madrid  and  Woodward,  w^ill  be 
ghtened  in  the  near  future. 

Kentucky, 
tizens   of    North    Middletown   and    Paris, 
still  hope  to  secure  the  construction  of  an 
p.sion  of  the  Louisville  &  Nashville  to  the 
fields   bv   way    of    those    cities.     Mayor 
1  L  Hinton,  Paris,  is  reported  to  have  re- 
.■d  a  letter  from  officials  of  the  company 
ng  that  a  representative  of  the  road  would 
ent  to  Paris  to  show  sketches  of  the  pro- 
d  route  and  to  ascertain  the  sentiment  of 
[property  owners  along  the  ri.ght  of  way. 
Maine. 

,jard  of  Trade  of  Jonesport,  Me.,  is  to 
le  an  attempt  to  secure  the  construction 
!.  15-mile  steam  or  electric  line  to  connect 

1  the  Washington  County  Division  of  the 
;ne  Central  R.  R.  D.  O.  French,  Jones- 
(,  is  Secretary  of  the  Board  of  Trade. 

lans  are  under  consideration  for  the  con- 
Iction  of  an  electric  railway  from  Water- 
;:  to  Skowhegan  by  way  of  Fairfield  Cen- 
i  and  North  Fairfield.  .\  committee  con- 
ing  of  W.  T.  Reynolds  of  Waterville, 
'imas  Dean  of  Skowhegan,  Barker  San- 
ii  of  Skowhegan  and  Lester  Hohvay  of 
Vfield  Center  have  been  selected  as  a 
<imittee  to  proceed  toward  a  preliminary 
'.•ey. 
i  Michigan. 

J  he  Grand  Rapids    &    Indiana  Ry.,   E.   H. 

^nes,  Chief  Engineer,  Grand  Rapids.  Mich., 

^ ,  it  is  understood,  have  work  started  short- 

jm  the  construction  of  a  5-mile  spur,  start- 

J  from  Pantlind,  a  wood  station,  and  run- 

i?  west  into  the  timbered  lands  drained  by 

Ij  headwaters  of  the  Cedar  River. 

he  Grand  Trunk  Ry.,  H.  L.  Safford,  Chief 

;ineer,  Montreal,  Que.,  has  completed  sur- 

s  for  a  proposed  extension  from  Bad  Axe 

Zass  City,  and  it  is  stated  that  if  the  neces 

y   ■  " 


right  of  way  is  secured  the  line  will  be 

4*  indicates  work  now  open  for  bids, 


constructed  and  placed  in  operation  this  year. 
Preliminary  details  have  been  completed  for 
the  organization  of  a  company  for  the  pur- 
pose of  building  a  r.iilroad  to  operate  in  the 
eastern  upper  peninsula.  .Vs  proposed,  the 
road  will  operate  over  a  private  right  of  way 
throughout,  and  will  reach  territory  surround- 
ing Riverside  cemetery,  Rosedale,  McCarron, 
tlie  Dunbar  .Agricultural  School,  Barbeau, 
Keldcn,  Stirlingville,  Kockview,  Pickford  and 
points  lying  between  the  latter  and  the  Snows. 
The  road  will  be  about  58  miles  long,  and 
freight  traffic  will  probably  be  handled  by 
steam  and  passenger  traffic  by  gasoline  elec- 
tric locomotives.  .Among  those  interested  are 
Mavor  Charles  H.  Chapman,  Sault  Ste.  Marie ; 
Frank  H.  Taylor,  Pickford;  W'illiam  D.  Hos- 
sack,  Cedarville:  A.  S.  Riber,  Philadelphia, 
Pa.,  and  A.  S.  Robinson,  an  engineer. 

Minnesota. 

The  Mesaba  Ry.  Co.,  which  proposes  the 
construction  of  a  high  speed  electric  railway 
on  the  Mesaba  Range  between  Hibbing  and 
Gilbert  is  reported  to  have  completed  financial 
arrangements  so  that  construction  work  can 
be  started  in  the  early  spring.  The  work 
will  be  under  the  supervision  of  an  advisory 
committee,  comprising  Roliert  W.  Watson  of 
New  York,  vice-president  of  the  Great  North- 
ern Power  Co.  of  Duluth ;  Oscar  Mitchell,  a 
Duluth  attorney,  and  Chauncey  Eldredge  of 
Tucker,  Anthony  &  Co.,  bankers,  Bostoa 
Mass. 

It  has  been  announced  that  the  Minneapolis 
Railway  Transfer  Co..  operating  an  11-mile 
line  in  the  milling  district  of  Minneapolis, 
Minn.,  has  issued  bonds  amounting  to  $2,000.- 
000  to  be  used  bv  the  Minneapolis  &  St.  Louis 
Railroad,  of  which  the  M.  R.  T.  Co..  is  a 
subsidiary  concern,  for  the  enlargement  of  the 
terminals.  R.  G.  Kenley,  Minneapolis,  Minn., 
is  Chief  Engineer  of  the  M.  &  St.  L.  Ry. 
Mississippi. 
The  Illinois  Central  R.  R.  is  reported  to 
have  preliminary  surveys  underway  for  a 
new  line  from  Jackson,  running  up  the  Pearl 
River  Valley.  It  is  believed  that  in  a  general 
wav  the  line  is  to  follow  the  valley  of  the 
Pearl  and  go  northeastwardly  through  the 
counties  of  Leake,  Neshoba  and  Noxubee  to 
the  Alabama  line,  where  it  will  connect  with 
the  line  now  running  into  Birmingham. 

Engineers  of  the  Louisville  &  Nashville 
Railway,  according  to  reports  from  Jackson, 
Miss.,  are  busy  making  a  tentative  survey  for 
a  line  extending  25  miles  up  the  east  side  of 
the  Pearl  River,  probably  to  Birmingham. 

The  Natchez  Eastern  R.  R.,  projecting  a 
.340  mile  line  from  Meridian  to  Natchez,  Union 
Church,  Baton  Rouge  and  Raleigh  to  Carthage, 
has  made  surveys  and  has  secured  the  con- 
struction capital.  The  construction  contract 
has  already  been  let.  M.  P.  Finnegan,  Meri- 
dian, Miss'.,  is  Chief  Engineer,  and  William 
Cornell,  Meridian,-  Miss.,  is  President. 

Contracts  have  been  signed  between  the  St. 
Louis  &  San  Francisco  R.  R.  and  the  New  Or- 
leans &  Northeastern,  permitting  the  former 
to  use  trackage  from  Laurel,  Miss.,  on  the 
New  Orleans,  Mobile  &  Chicago,  to  a  connec- 
tion with  the  New  Orleans  Terminal,  which 
the  Frisco  owns  jointly  with  the  Southern  Ry. 
This  for  the  first  time  enables  the  Frisco  over 
its  own  rails  and  with  tracks  jointly  owned 
with  the  Louisville  &  Nashville  to  ha^idle  busi- 
ness between  Chicago,  St.  Louis  and  New  Or- 
leans, Kansas  City  and  New  Orleans,  as  well 
as  from  Oklahoma,  Kansas,  Illinois  and  Indi- 
ana to  both  New  Orleans  and  Mobile. 

Board  of  Aldermen  of  Ellisville,  Miss.,  have 
adopted  a  resolution  to  sell  the  city  electric 
light  plant  to  the  Laurel  Railway,  Light  & 
Power  Co.  of  Laurel,  Miss.,  which  is  to  be 
o-iven  a  franchise  to  Iniild  an  electric  railway 
to  the  Agricultural  High  School  at  Ellisville. 
Missouri. 
The  .Atcliison,  Topeka  &  Santa  Fe  Ry.,  C.  A. 
Morse.  Chief  Engineer.  Topeka,  Kan.,  has 
authorized  an  expenditure  of  $794,000  to  com- 
plete the  double  track  work  between  Sibley 
and  Floyd,  Mo.  „     ,    ,  ,      i 

It  is  rumored  that  the  Chicago,  Rock  Island 

®  indicates  a  contract  let  recently 


&  Pacific  Ry,  is  contemplating  extending  the 
new  Carlisle-.Mlerton  branch  south  across  the 
Missouri  river  at  Jefferson  City,  Mo.,  thence 
to  a  connection  with  the  St.  Louis-Kansas 
City  line  and  eventually  to  the  Gulf. 

Steps  are  being  taken  for  securing  the  right 
of  way  for  a  proposed  system  of  electric  rail- 
ways to  reacli  the  northern  end  of  St.   Louis 
county.    .'\s  at  present  proposed,  four  lines  of 
a  total   mileage  of  82  are  under  construction. 
The  main  road  would  begin  at  Baden,  follow 
the    Columbia    Bottom   road   to   the    Missouri 
River,    13   miles   away ;    go   thence   along   the 
Missouri    River   to    Fort    Belief ontaine,    eight 
miles ;   thence   to   Music's   Ferry,    six    miles : 
thence  to  St.  Charles,  four  miles.  A  spur  would 
terminate  at  Creve  Coeur  Lake.     Three  cross- 
country   lines    would    connect   points    on     the 
Bluff  line.     One  of  10  mites  will  originate  at 
Baden,  follow  the  Bellefontaine  road  to  Span- 
ish Lake  and  go  thence  eight  miles  farther  to 
b'ort   Bellefontaine.     From   Baden  the  second 
line,    also   10   miles   long,    would   go   to    Black 
Jack,  eight  miles;  tlience  along  the  old  James- 
town road  to  tlic  Missouri  River  at  the  quar- 
ters of  the  St.  Louis  Portland  Cement  Works, 
eight   miles.     The   third    connection    of      18.5 
miles  would   extend   from  the   intersection  of 
New   and   Old   Hall's  Ferry  roads    to    Cross 
Keys,  seven  miles;  thence  to  Florissant,  a  half 
mile,  and  then  to  Music's  Ferry,  eleven  miles. 
J.  Charles  Miller,  a  contractor  of  3500  Herbert 
-St.,  St.  Louis,  Mo.,  is  the  promoter. 

Kansas  City,  Mo.,  and  Vicinity. 

(regul.m;  correspondence.) 

The  writer  has  just  returned  from  a  trip 
to  Oklahoma.  The  observing  topic  among 
contractors  there — especially  in  the  vicinity  of 
Muskogee — is  the  new  M.  O.  &  G.  work  about 
to  start.  Definite  announcement  of  the  route 
to  be  followed  has  not  been  announced.  Sev- 
eral surveys  have  been  made.  It  is  a  certainty, 
liowever,  that  about  200  to  300  miles  will  be 
constructed  and  that  there  will  be  some  very 
fine  team  work  as  well  as  shovel  and  car  work 
involved.  Contractors  with  idle  outfits  should 
get  in  touch  w^ith  the  M.  O.  &  G.  R.  R.  Ad- 
dress Bryant  Bldg.,  Kansas  City,  Mo. 

The  construction  of  the  new  Santa  Fe  line 
in  western  Kansas  marks  a  great  era  in  that 
section  of  the  country.  In  this  day  and  age 
it  is  hard  to  believe  that  there  is  a  spot  on 
the  map  not  in  close  touch  with  a  railroad. 
Yet  tlie  line  referred  to  actually  traverses  five 
counties  that  have  never  known  a  railroad 
before.  The  contract  calls  for  completion  of 
the  road  to  a  point  in  southwestern  Haskell 
county  by  July  1.  At  this  point  the  road  di- 
vides, one  branch  going  southwest  to  Point 
of  Rocks  and  the  northwest  through  Haskell, 
Grant  and  Stanton  counties.  New  towns  are 
springing  up  all  along  the  line  and  it  looks 
very  much  as  thougli  this  corner,  at  least  of 
western  Kansas,  was  going  to  develop  very 
rapidly.  Crop  prospects  in  that  section  never 
were  better  than  now  and  everything  seems 
to  be  combining  for  a  boom. 

Mr.  E.  S.  Johnson  of  Davenport,  la.,  was 
a  Kansas  City  visitor  last  week.  Mr.  Johnson 
is  president  of  the  Davenport  Locomotive 
Works  as  well  as  being  interested  in  the  con- 
tracting business.  Business  is  rushing  with 
the  locomotive  company  these  days  and  there 
seems  to  be  no  immediate  prospects  of  a  let- 
up in  orders. 

Announcement  has  been  made  in  Kansas 
City  that  about  50  miles  of  Wabash  R.  R. 
will  be  doubled  tracked  in  Missouri,  following 
orders  from  the  receivers  in  St.  Louis.  The 
work  will  start  at  the  opening  of  spring  and 
is  expected  to  be  completed  by  the  end  of  the 
year.  Orders  have  been  issued  to  rush  the 
completion  of  a  number  of  new  engines, 
passenger,  box,  hopper  and  autornobile  cars. 
The  announcement  follows  the  decision  of  the 
receivers  and  the  United  States  court  to  spend 
$750,000  in  bettering  the  road  in  Missouri. 
The  second  track  work  as  outlined  by  Fred- 
erick A.  Delano,  former  president,  embraces 
the  following  lines :  Birmin,gham  to  Excelsior 
Springs  Junction,  14  miles,  $237,000;  Salis- 
bury to  Brunswick,  18  miles,  $228,000 ;  Hunts- 
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ville  to  Mobei-lv.  0  miles,  $84,000,  and  Moberly 
to  Clark,  11.3  miles,  $147,000. 

Mr.  John  Bales  of  Kansas  Cit3',  Ivans.,  has 
just  placed  his  order  for  a  crusher  plant  and 
expects  to  start  work  at  once  on  some  nice 
contracts  he  has  for  furnishing  rock  ballast. 

Jas.  O'Connor  &  Son  will  furnish  the  bal- 
last for  the  Kansas  City-St.  Joseph  electric 
line  railway.  The  quarry  will  be  established 
near  St.  Joseph  and  the  ballast  will  be  dis- 
tributed at  the  rate  of  about  2,000  yds.  to  the 
mile. 

F.  M.  Jordan  was  in  our  office  a  day  or  two 
ago.  Mr.  Jordan  is  enjoying  a  fine  business 
these  days  in  mixers  and  cement  machinery, 
which  all  tends  to  show  that  we  can  expect  a 
great  year.  When  lines  like  the  above  sell 
readily  in  the  middle  of  winter  it  is  only 
reasonable  to  expect  a  rush  when  work  is 
really   started. 

Nebraska. 

Newspapers  are  persistent  in  the  report  that 
the  Union  Pacific  Ry.  is  planning  to  build 
within  a  short  time,  a  line  from  Omaha  to 
Lincoln,  Nebr.,  with  a  branch  northwest  from 
the  latter  city  to  a  connection  with  the  Central 
City  line  near  Stromsburg. 
Nevada. 

The  Verdi  Lumber  Co.,  Verdi,  Nev.,  has 
purchased  the  timber  in  Lemon  Canyon  near 
Sierraville  in  the  National  Forest  from  the 
U.  S.  Government  and  will  build  a  20-mile 
railroad  from  Loyalton  to  Sierraville  to  get 
out  the  lumber. 

It  is  rumored  that  officials  of  the  Oregon 
Short  Line  Ry.  will  take  immediate  steps  look- 
ing to  the  securing  of  data  upon  the  require- 
ments of  the  proposed  construction  of  the  Rog- 
erson-Contact  line.  The  length  of  the  pro- 
posed line  will  be  35  miles  and  it  will  tap 
one  of  the  richest  ore-bearing  sections  of  the 
country. 

New  Hampshire. 

The  Grand  Trunk  Ry.  has  taken  steps  for 
its  proposed  new  line  from  White  River, 
Junction,  Vt.,  to  Boston,  Mass.  In  order  to 
build  the  line  across  the  state  of  New  Hamp- 
shire, the  company  has  filed  articles  of  associa- 
tion for  the  Southern  New  England  R.  R. 
The  length  of  the  proposed  line  in  New 
Hampshire  will  be  about  100  miles.  The 
state  law  requires  the  charter  to  name 
the  towns  through  which  it  is  proposed 
to  survey  for  a  right  of  way,  and  these  are 
given  as  Lebanon,  Enfield,  Grafton,  Grantham, 
Springfield,  Croydon,  Sunapee,  New  London, 
Bradford,  Warner,  Henniker,  Hopkinton, 
Weare,  Dunbarton,  Newbury,  New  Boston, 
Goffstown,  Bedford,  Litchfield,  Merrimac, 
Londonderry,  Hudson,  Sutton,  Webster,  Bow, 
Pembroke,  Hookset,  and  the  cities  of  Concord, 
Manchester  and  Nashua.  The  list  of  towns 
allows  of  several  provisional  ways  of  reaching 
the  Masachusetts  line  and  all  are  not  decided 
upon  as  a  hard  and  fast  proposition.  H.  R. 
Saflford.  Montreal,  Que.,  is  Chief  Engineer 
Grand  Trunk   Ry. 

North  Carolina. 
The  Black  Mountain  R.  R.,  a  new  branch 
line  of  the  CaroHna.Clinchfield  &  Ohio  R.  R., 
Ward  Crosby,  Chief  Engineer.  Johnson  City. 
Tenn.,  will  be  opened  for  traffic  on  April  1. 
This  branch  line  runs  in  a  southerly  direction 
from  Black  Mountain  Junction  toward  Ashe- 
ville,  N.  C.  It  is  said  that  the  plan  of  the 
management  of  the  C.  C.  &  O.  is  to  extend  this 
branch  later  into  Asheville. 

The  following  officers  have  been  elected  by 
directors  of  the  Durham  &  Danville  Railroad, 
for  which  surveys  have  been  started,  as  men- 
tioned in  the  Feb.  7  issue.  Gilbert  C.  White, 
C.  E.  Durham,  N.  C,  President,  and  J.  F. 
Wily,  Raleigh,  N.  C,  Secretary  and  Treasurer. 
The  new  road  will  be  the  most  direct  route 
between  Durham  and  Danville  and  will  cut 
oflf  many  miles.  The  charter  for  the  road 
calls  for  operation  by  steam  or  electricity. 

North  Dakota. 

.'Ml  sub-contracts  have  been  let  for  the 
work  of  the  furnishing  the  grading  of  the  130 
mile  Soo  branch  line  from  Fordville  to  Drake, 
for  which  Foley,  Welch  &  Stewart,  St.  Paul, 


Minn.,  have  the  general  contract.  This  work 
consists  in  finishing  an  old  contract  for  the 
Drake-Medford  work  which  was  closed  down 
funimer   before   last. 

Ohio. 

The  stockholders  of  the  Mahoning  &  Slie- 
nango  Railway  &  Light  Co.,  Youngstown,  O., 
will  vote  March  20  on  increasing  the  capital 
stock  from  $10,000,000  to  $65,000,000.  It  is 
understood  that  $2,500,000  of  this  sum  will 
be  expended  for  extensions  and  double-track- 
ing at  Youngstown  and  vicinity,  and  it  is 
probable  that  a  portion  of  the  remainder  will 
be  used  for  completing  the  system  between 
Cleveland  and  Pittsburg. 

The  budget  of  the  Cincinnati,  Hamilton  & 
Dayton  Ry.,  F.  H.  Alfred,  General  Superin- 
tendent. Cincinnati,  O.,  is  understood  to  call 
for  an  appropriation  for  additional  double- 
track  facilities  between  Cincinnati  and  Toledo. 

Oklahoma. 

©Maney  Bros.,  120y2  West  Main  St.,  Okla- 
homa City,  Okla.,  have  been  awarded  the  con- 
tract for  the  construction  of  a  30-mile  exten- 
sion of  the  Clinton,  Oklahoma  &  Western  Ry., 
Guy  V.  McClure,  Chief  Engineer,  Oklahoma 
City,  from  Butler,  Okla.,  up  to  Washita  Val- 
ley. The  contract  includes  the  grading,  3,000 
lin.  ft.  of  bridge  work  and  four  new  stations. 

It  has  been  announced  by  Jake  L.  Hamon, 
Lawton,  Okla.,  that  the  line  of  the  Lawton- 
Duncan-.\rdmore  R.  R.  Co.,  which  was  char- 
tered about  a  year  ago  and  financed  in  Phila- 
delphia. Pa.,  will  be  completed  by  June  1,  1913. 
As  proposed  the  route  runs  from  Lawton 
through  Duncan  to  Ardmore  and  ultimately 
to  Denison,  Te.xas. 

The  Chicago,  Rock  Island  &  Pacific  Ry.,  J. 
B.  Berry,  Chief  Engineer,  Chicago,  111.,  is  re- 
ported to  be  planning  to  begin  work  at  Ard- 
more early  in  June  on  an  extension  to  Wau- 
rika.  It  is  understood  that  the  segregated 
right  of  way  which  the  Frisco  has  across 
Carter  and  Jefferson  counties  has  been  pur- 
chased by  the  Rock  Island,  and  that  the  Frisco 
and  the  Rock  Island  will  use  the  tracks  of  the 
new  road  jointly  between  Ardmore  and 
Waurika  and  between  Waurika  and  Law- 
ton.  The  Rock  Island  can  build  and  operate 
the  line  under  an  old  charter  granted  before 
statehood  and  will  not  be  forced  to  domesticate 
in  order  to  build  the  line. 

Oregon. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
has  awarded  a  sub-contract  to  the  Banks  Bros. 
Construction  Co.,  Salt  Lake  City,  Utah,  for 
tunneling  at  Mile  Post  56  and  grading  roadbed 
at  that  point  on  the  Oregon  Eastern  R.  R. 

A  company  has  been  organized  by  capitalists 
of  Milwaukee,  Wis.,  for  the  purpose  of  build- 
ing an  electric  railroad  from  Cottage  Grove  to 
the  Lorane  Valley,  10  miles  west.  Jesse  Darl- 
ing, Milwaukee,  Wis.,  is  the  promoter.  In- 
terested with  him  are  E.  J.  Comstock,  Mil- 
waukee, and  J.  M.  Comstock  of  Spokane, 
Wash. 

Fuller  &  Co.,  Portland,  Ore.,  who  have  a 
sub-contract  from  Twohy  Bros.,  Portland,  for 
grading  about  18  miles  of  the  Willamette  Pa- 
cific Line  of  the  Southern  Pacific,  beginning  at 
Eugene,  have  about  200  men  at  work  clearing 
the  right  of  way  and  taking  out  small  cuts 
with  teams.  As  soon  as  the  weather  settles 
steam  shovels  will  be  put  at  work.  The  Twohy 
contract  covers  the  first  23  miles  of  the  line, 
and  these  contractors  are  now  working  about 
200  men  at  the  2,360-ft.  tunnel  at  Noti  Pass. 

Pennsylvania. 

Contractors  have  been  going  over  the  Sun- 
bury  Division  of  the  Pennsylvania  R.  R.,  pre- 
paratory to  submitting  bids  on  double-tracking 
the  line  between  Sunbury  and  Honeypot. 

The  Borough  of  Bentleyville  has  granted 
a  franchise  through  that  place  to  the  West 
Side  Electric  Street  Ry  Co.  of  Charlevoi.  The 
company  proposes  tb  begin  work  shortly  on 
this  new  9-mile  line. 

The  Pennsylvania  R.  R.  is  going  ahead  with 
the  preliminary  arrangements  for  increasing 
its  trackage  at  the  Broad  St.  station  in  Phila- 
delphia. The  company  has  served  notice  on  ten- 


ants of  Its  properties  on  the  north  side  of  Fill 
bert  St.  between  15th  and  17th  to  vacate  withil 
30  days.  When  these  properties  have  heel 
razed,  space  will  be  provided  for  an  extensiol 
of  the  railroad's  elevated  trackage  over  Fit 
bert  St.  to  Cuthbert  St.  This  extension  wi^ 
consist,  It  IS  understood,  of  four  additions 
tracks  which  will  be  built  around  "island  plaS 
forms."  While  no  definite  announcement  hal 
been  made  regarding  the  company's  plans  it  i 
generally  believed  that  those  tracks  will  be  thj 
first  electrified,  and  that  they  will  be  use' 
mainly  for  trains  in  suburban  service.  Fo' 
some  time  the  Pennsylvania  R.  R.  has  bee^ 
planning  for  the  electrification  of  its  suburba' 
lines,  and  to  that  end  it  has  been  constructiir 
new  bridges  along  the  Germantown  and  Chesi 
nut  Hill  branch. 

The  Johnston  &  Altoona  Electric  Ry.  C( 
will  probably  start  work  in  the  early  sprin 
on  its  projected  34-mile  line.  Geo.  U  C 
Holman,  Suppes  Bldg.,  Johnston,  Pa.,  is  Chie 
Engineer. 

Tennessee. 

Construction  work  will  be  started  aboi 
March  15  on  the  subwavs  under  railroa 
tracks  at  Main  and  S.  Third  Sts.,  and  th 
I.  C  R.  R.  tracks  at  Carolina  Ave.  at  Men- 
phis,  Tenn.  Work  will  also  be  started  on  th 
N.  C.  &  St.  L.  R.  R.  subwav  at  Carolina  Avi 
The  drainage  work  for  the  N.  C.  &  St.  L.  sul 
way  will  be  started  March  1.  J.  H.  Weathei 
ford  is  City  Engineer  of  Memphis. 

The  Nashville,  Chattanooga  &  St.  Louis  Ry 
H.  McDonald,  Chief  Engineer,  Nashvilli 
Tenn.,  has  acquired  85  acres  of  land  at  Bei 
claire,  near  the  end  of  Summer  Av.,  at  Men 
phis,  which  will  be  added  to  its  other  prof 
erty  there  and  converted  into  track  vards.  Th 
company  has  plans  made  for  the  new  yard. 
They  call  for  roundhouses  and  machine  shop 
of  suflScient  size  to  handle  the  repair  work  o 
this  division.    About  $100,000  will  be  expendei 

Texas. 

_  "f-Bids  will  be  received  until  3  p.  m.,  Marc 
6,  by  State  Commission  in  Lunacy,  Capito 
Albany,  N.  Y.,  for  electric  railwav  consistin 
of  the  construction  of  the  roadbed  with  a 
necessary  sub-structures,  furnishing  and  plac 
ing  the  ballast  and  track  complete,  but  m 
including  electrical  equipment,  at  Mohansi 
State  Hospital,  Yorktown,  N.  Y.  Drawing 
and  specifications  may  be  consulted  and  blan 
forms  of  proposal  obtained  at  the  Mohansi 
State  Hospital,  Yorktown,  N.  Y.,  at  the  offic 
of  the  State  Commission  in  Lunacy,  No. 
Madison  Ave.,  New  York  City,  and  at  th 
office  of  the  State  Architect.  'Complete  sel 
of  plans  and  specifications  will  be  furnishe 
to  prospective  bidders  upon  reasonable  notic 
to  the  State  Architect,  Franklin  B.  Ware,  A 
bany,  N.  Y.,  and  upon  the  pavment  of  a  d( 
posit  of  $25.  T.  E.  McGarr  Is  Secretary  c 
the  Commission. 

®P.  M.  Johnstoir  &  Son,  62a  Binz  Bldg 
Houston,  Tex.,  have  been  awarded  the  cor 
tract  for  the  second  section  of  the  Stone  Cit> 
Giddings  line  of  the  Houston  &  Texas  Cer 
tra!  R.  R.  This  section  extends  from  th 
East  Yegua  River  to  Caldwell,  Tex.,  and  ir 
volves  about  275,000  cu.  yds.  of  excavation. 

The  citizens  of  Weatherford,  Tex.,  have  ac 
cepted  the  proposition  of  the  Gulf,  Texas  ■  • 
Western  Ry.,  B.  B.  Cain,  General  Manage 
Dallas,  for  the  extension  from  Jacksboro  t 
Weatherford  and  have  appointed  a  committe 
to  raise  a  $150,000  bonus. 

The  Pecos  Valley  Southern  Ry.,  L.  W.  Ar 
derson.  Chief  Engineer,  Pecos,  Tex.,  is  to  pt 
an  engineering  party  in  the  field  shortly  t 
make  surveys  for  an  extension  from  Pecos. 
The  improvements  proposed  bv  the  Mi; 
souri,  Kansas  &  Texas  Ry.  S.'  B.  Fishe 
Chief  Engineer,  St.  Louis,  Mo.,  for  East  Wac( 
mentioned  in  our  January  7  issue,  will  includ 
the  construction  of  shops,  round  house,  turr 
tables,  water  purification  plant,  etc.  .\boi 
$300,000  will  be  expended ;  actual  constructio 
work  will  be  started  shortly. 

Maj.  Earl  I.  Brown,  U.  S.  Engineer,  Ga 
veston,  Tex.,  has  been  authorized  by  the  Gov 
ernment  to  have  a  spur  track  built  fror 
Downs  Station  to  the  site  of  the  lock  and  dar 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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}v  under  construction  below  Waco.  The 
r  will  be  about  three  miles  long. 

'he  Stephenville,  North  &  South  Texas  Ry., 
JM.  Killian,  General  Manager,  Stephenville, 
Ic  is  understood  to  have  completed  tinan- 
dl  arrangements  for  its  proposed  new  con- 
s'Jction  work.  It  is  believed  that  the  new 
cistruction  will  start  at  Commanche  and  e.x- 
t  d  northwest  with  Sweetwater  as  the  ob- 
j  live  point. 

"he  Missouri,  Kansas  &  Texas  Ry.,  A.  M. 
.'heson.  Chief  Engineer,  Dallas,  is  reported 
t'have  decided  to  construct  a  30-mile  line  be- 
t';en  .Austin  and  San  Marcos,  to  take  the 
pee  of  the  stretch  of  International  &  Great 
;'rthern  Ry.,  which  it  has  been  using  under 
.Tease  contract.  This  lease  contract  was  ter- 
r  lated  recently,  but  it  was  understood  that 
r;otiations  were  under  way  for  renewing  it. 

"he  Greenville  &  Whitewright  Northern 
'iction  Co.  has  been  chartered  and  proposes 
t  construct  an  electric  railway  through  Hunt, 
(lin  and  Grayson  counties,  the  principal 
f  nts  touched  being  Greenville  and  Merit, 
1  nt  County ;  Blue  Ridge  and  Westminster, 
(Ilin  County,  and  Whitewright.  The  cor- 
I'ation  has  a  capital  stock  of  $210,000,  of 
\  ich  one-half  has  been  subscribed  and  15  per 
t  ;t  paid  in.  The  incorporators  and  first  year 
c  ectors  are :  A.  R.  Nicholson,  J.  W.  Castle- 
1  r)-,  H.  .\.  Barsun,  .\.  W.  Defee,  J.  E.  Mor- 
1  and  W.  H.  James  of  Greenville  and  S.  M. 
1  rkens  of  Merit. 

The  Directors  of  the  St.  Louis  Southwest- 
<i  Rv.,  C.  D.  Purdon  Chief  Engineer,  Tyler, 
'  X.,  have  authorized  an  issue  of  $100,000,000 
I  first  terminal  and  unifying  5  per  cent  bonds. 
.  special  meeting  of  stockholders  has  been 
1  led  for  .\pril  IT  to  authorize  the  new  bond 
iue,  which  will  be  appropriated  for  refunding 
;i  retirement  of  certain  underlying  bonds 
;i  equipment  obligations  and  the  acquisition 
1  valuable  terminals  at  St.  Louis,  Grays  Point 
li  Fort  Worth,  The  initial  allotment  of  this 
I  id  issue  will  be  for  $7,500,000.  Part  of  the 
:  ue  will  be  devoted  to  the  purchase  of  new 
I  lipment.  to  the  construction  of  branch  lines 

I  i  extensions  and  other  works  for  permanent 
provement  of  the  property. 

The  Texas  &  Pacific  Ry.,  C.  H.  Chamber- 
n.  Chief  Engineer.  Dallas,  Tex.,  has  plans 
der  consideration  for  a  considerable  amount 
improvement  work  in  the  way  of  exten- 
■ns  and  repairs  between  ]\Iarshall  and  Fort 
orth  in  the  near  future.  New  steel  and  bal- 
.t  will  be  laid  and  in  many  places  the  sidings 

II  be  improved  and  new  passing  tracks  put 
and  the  entire  line  double-tracked  between 

illas  and  Fort  Worth. 

Construction  work  is  progressing  rapidly  on 
;  extension  of  the  San  Benito  &  Rio  Grande 
lilroad  from  a  point  on  the  loop  of  that 
ad  to  Santa  Maria,  an  old  Mexican  town 
miles  up  the  Rio  Grande  Valley.  Accord- 
;  to  an  announcement  reported  to  have  been 
ide  by  Sam  T.  Robertson,  San  Benito,  Tex., 
10  is  constructing  the  line,  work  will  be 
mpleted  early  in  March  and  motor  cars 
erated  over  the  road. 
.\  mass  meeting  of  citizens  was  recently  held 

Weatherford  to  discuss  the  proposed  ex- 
ision  of  the  Gulf,  Texas  &  Western  Rail- 
ly  from  Jacksboro,  Texas,  to  a  connection 
th  Weatherford.  A  committee  was  ap- 
inted  to  raise  a  bonus  of  $15,000  and  over 
If  of  the  amount  was  subscribed  immedi- 
ely.  B.  B.  Cain.  Dallas,  Texas,  is  vice 
esident  and  general  manager  of  the  railroad. 
At  a  recent  meeting  with  the  business  men 

Beeville,  Texas.,  A.  L.  Matlock,  San  An- 
nie, general  counsel  and  vice  president  of 
e  San  Antonio,  Rockport  &  Mexican  Ry , 
ade  a  tentative  offer  to  build  the  proposed 
le  through  that  city.  A  committee  was  ap- 
linted  to  raise  the  necessary  bonus  and  Mr. 
atlock  assured  the  citizens  that  work  would 
'  started  about  the  first  of  August.  The 
•ute  as  projected  will  be  from  either  San 
ngelo  or  San  Antonio,  through  Crowther, 
Seville  and  Refugio  on  to  Rockport  and  on 

Harbor  Island. 

It  has  been  announced  that  the  Railway 
^mmission  of  Texas  has  permitted  the 
;ephenville,   North  &   South  Texas  Railway 


Co.  to  issue  bonds  amountin.g  to  $658,000  and 
that  construction  work  on  the  proposed  ex- 
tension from  Comanche  northwest,  toward 
Sweetwater,  Texas,  will  be  .started  at  once. 
J.  M.  Killian,  Stephenville,  Te.xas,  is  vice 
president  of  the  company. 

Advices  from  Floydada,  Texas,  state  that 
a  deal  has  been  made  at  that  place  for  the 
extension  of  the  Quanah,  .Acme  and  Pacific 
Ry.  from  Faducah,  the  present  Southwestern 
terminus,  to  Floydada,  county  seat  of  Floyd 
County,  and  that  the  road  will  extend  from 
Floydada  to  the  Pecos  Valley.  Efforts  are 
being  made  in  Pecos  to  secure  the  line.  This 
city  has  offered  a  large  bonus  to  Sam  Lazarus, 
St.  Louis.  Mo.,  president,  to  bring  the  road 
here,  where,  it  is  suggested,  trackage  arrange- 
ments could  be  made  with  the  Texas  and 
Pacific  to  enter  El  Paso. 

H.  G.  Palmer,  representative  of  T.  L.  But- 
terfield  &  Co.,  Chicago,  111.,  recently  visited 
Vernon,  Texas,  to  investigate  the  outlook  for 
the  construction  of  a  railroad  from  that  city  to 
Crowell.  The  proposition  was  taken  up  with 
the  Business  League. 

Utah. 

The  construction  of  a  street  railway  from 
the  depot  in  Provo  along  Fourth  South  St.  to 
the  mouth  of  Slate  canyon,  and  the  building 
of  a  hotel  on  Maple  Flat,  on  the  mountain 
east  of  Provo,  and  the  construction  of  a  cog 
road  from  the  mouth  of  Slate  canyon  to  the 
hotel  on  Maple  Flat  is  under  consideration. 
As  a  preliminary  to  this  work  the  Duchesne 
Construction  Co.,  of  Provo,  has  been  incor- 
porated with  a  capital  stock  of  $25,000.  its 
officers  being  Samuel  H.  Wood,  President ; 
H.  H.  Wood,  Vice-President,  and  S.  G.  Pol- 
lock, Secretary. 

Vermont. 

In  connection  with  its  extensive  construction 
program  for  New  England  the  Grand  Trunk 
Ry.  is  understood  to  be  planning  the  double 
tracking  of  140  miles  of  the  Central  Vermont 
Ry.  It  is  probable,  however,  that  this  work 
will  not  be  undertaken  for  some  little  time. 

Virginia. 

The  Norfolk  &  Western  Ry.,  C.  S.  Churchill, 
Chief  Engineer,  Roanoke,  Va.,  is  understood 
to  be  planning  to  dispose  of  $14,000,000  of 
convertible  bonds,  the  entire  proceeds  to  be 
used  for  betterment  work.  This  work  will 
probably  include  the  building  of  a  second 
track  on  tfie  east  end  of  the  line  and  the  erec- 
tion of  another  steel  pier  and  coal  docks  at 
Sewells  Point,  Va.  It  is  proposed  to  double- 
track  45  miles  of  the  road  on  the  east  end 
through  Virginia  this  season.  The  line  is 
now  double-tracked  between  Columbus,  O., 
and  Phoebe,  Va.,  a  station  east  of  Lvnchburg. 

The  Norfolk  &  Western  Ry.,  C.  S.  Churchill, 
Chief  Engineer,  Roanoke,  Va.,  has  surveys  un- 
der way  east  of.  Lynchburg  for  the  proposed 
double-tracking  of  its  line  between  that  city 
and  Norfolk.  This  work  will  cost  something 
like  $4,000,000. 

The  Norfolk  &  Western  Ry.  is  to  lay  the 
following  additionaj  track  this  year :  3.3 
miles,  constituting  a  third  track,  between  Nor- 
folk and  Lambert's  Point,  16.4  miles  of  sec- 
ond track  between  Gilmerton  and  Suffolk :  11 
miles  of  second  track  between  Nottoway  and 
Burkville,  and  13.2  miles  of  second  track  be- 
tween Evergreen  and  Phoebe.  Nearly  all  of 
this  work  will  be  carried  out  by  the  com- 
pany's forces. 

The  Richmond  &  Northern  Neck  Ry.  Co. 
has  completed  surveys  and  has  practically  se- 
cured all  right  of  way  for  its  projected  railroad 
between  Doswell,  the  junction  of  the  Chesa- 
peake &  Ohio,  and  Richmond,  Fredericksburg 
&  Potomac  Roads,  and  the  mouth  of  the 
Wicomico  River,  in  Northumberland  County. 
It  is  believed  that  construction  work  will  be 
started  at  an  early  date.  Channing  M.  Ward, 
Chicago,  111.,  is  the  promoter.  Tazewell  M. 
Carrington,  President  of  the  Chamber  of  Com- 
merce of  Richmond,  Va.,  is  a  director. 

It  is  understood  that  the  Carolina,  Clinch- 
field  &  Ohio  Ry.,  Ward  Crosby,  Chief  En- 
gineer, Johnson  City,  Tenn.,  has  secured  the 
necessary    funds    for    the    completion    of    its 


line  from  the  present  northern  terminus  at 
Dante,  W.  Va.,  to  Elkhorn  City,  Va.,  and  the 
extension  of  the  line  from  its  southern  ter- 
minus at  .Spartansburg,  S.  C,  to  Charleston, 
S.  C.  It  is  understood  that  the  work  on  the 
northern  extension  of  the  C,  C.  &  O.  will 
be  begun  early  next  spring.  The  contracts 
for  this  work  will  be  let  soon.  It  is  a  dis- 
tance of  nearly  forty  miles  between  Dante  and 
Elkhorn  City.  According  to  present  plans 
there  will  be  about  twenty  different  contracts 
let  for  this  proposed  stretch  of  road.  The 
section  traversed  by  the  proposed  extension  is 
mountainous.  The  cost  of  building  will  be 
enormous.  The  purpose  of  the  plan  to  let 
these  contracts  for  two  miles  each  is  to  ex- 
pedite the  work  of  construction.  It  is  reported 
that  the  contract  for  the  construction  of  the 
steel  piers  and  coal  docks  at  Charleston  har- 
bor has  been  let  and  that  work  will  be  begun 
in  the  spring.  The  erection  of  coal  docks 
and  piers  at  Charleston  and  the  building  of 
the  extension  from  Dante  to  Elkhorn  City 
are  only  a  part  of  the  construction  plans  of 
the  C,  C.  &  O.  which  are  to  be  carried  out 
at  once.  From  Columbia,  S.  C,  to  Charleston 
the  C,  C.  &  O.  already  has  a  right  of  way 
and  the  grade  thrown  up  ready  for  the  laying 
of  steel.  This  connecting  link  will  be  about 
150  miles  in  length.  It  is  understood  steel 
laying  on  this  stretch  of  proposed  roadway 
will  also  be  begun  in  the  spring.  The  con- 
struction of  this  stretch  will  cost  much  less, 
probably,  and  be  more  easily  accomplished  than 
will  the  construction  of  the  northern  extension 
from  Dante  to  Elkhorn  city.  The  grading 
on  the  road  between  Columbia  and  Charleston 
was  completed  six  months  ago.  At  that  time 
all  construction  work  on  the  Carolina,  Clinch- 
field  &  Ohio  was  discontinued. 

The  Atlantic  Coast  Line  Railroad,  accord- 
ing to  advices  from  Stony  Creek,  Va.,  is 
rapidly  completing  the  double  track  work.  For 
some  time  the  company  has  had  a  double 
track  from  Richmond  to  Petersburg  and  in  the 
last  year  the  part  from  Weldon,  N.  C,  south 
has  been  completed  so  that  all  that  remained 
to  be  done  was  the  piece  from  Petersburg 
to  Weldon.  The  contract  for  the  building 
the  bridges  in  this  place  has  been  let  to 
Davis,  Williams  &  Company,  and  the  work 
is  nearing  completion.  The  bridge  at  Stony 
Creek  will  be  about  30  ft.  longer  than  the 
old  one  and  the  bed  of  the  creek  widened  by 
this  much  the  object  in  widening  the  creek 
being  to  prevent  _  overflow  by  giving  more 
waterway.  On  account  of  this  increase  in  the 
length  of  the  bridge  at  Stony  Creek  it  is  the 
largest  of  the  undertakings  and  it  is  expected 
that  when  this  is  finished  that  the  double- 
tracking  will  be  completed  in  a  short  time. 

"Washington. 

Interests  represented  by  Sanderson  &  Porter, 
engineers.  New  York,  who  have  recently  com- 
pleted tlie  interurban  railway  system  between 
Raymond  and  South  Bend,  have  taken  over 
the  franchise  and  property  of  the  South  Bend- 
Raymond  Electric  Co.  The  consideration  was 
$100,000,  and  the  affairs  of  the  old  company 
passed  into  the  hands  of  the  Willapa  Harbor 
Ry.  Co. 

According  to  advices  from  Seattle,  Wash., 
grading  on  the  Lake  Union  Belt  Line,  con- 
tract for  the  first  section  of  which  has  been 
let  to  the  Weymouth  Construction  Co.,  is 
progressing  rapidly,  and  will  be  completed  as 
far  as  the  first  section  extends  by  the  middle 
of  April.  The  work  included  in  the  contract 
extends  from  Third  ave.  west  and  Aetna  st., 
near  Ross,  to  Boren  ave.  and  Valley  st.,  one 
block  east  of  the  Brace-Hergert  Mill.  The 
distance  is  10,933  ft. — a  little  more  than  two 
miles.  The  first  1,800  ft.  of  this  distance 
is  over  the  ground ;  it  is  on  this  part  that 
the  grading  already  is  over  three-fourths  com- 
pleted. Besides  this  1,800  feet  of  grading 
there  is  a  554-section  of  piling  between  Ross 
and  Fremont  Bridge,  which  is  completed. 
From  the  Fremont  Bridge  to  the  southern 
and  eastern  end  of  the  spur  is  a  distance  of 
8,579  ft.,  all  of  which,  save  for  a  block  or 
two  between  the  Brace-Hergert  Mill  and  the 
end,  will  be  built  on  piles.     In  the  construc- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


42 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    No. 


tion  of  the  supporting  foundation  610  "bents" 
of  piling  will  be  used,  each  "bent"  being  com- 
posed of  five  piles,  making  the  total  number 
to  be  used  in  that  portion  of  the  line,  3.050. 
Timber  to  the  amount  of  2,000,000  feet  will 
be  required.  From  Third  ave.  north  and 
Etruria  St.,  where  the  belt  line  will  cross 
under  the  Fremont  Bridge,  it  will  follow 
closely  along  the  shore  of  Lake  Union,  par- 
alleling the  tracks  of  the  Seattle  Electric  Com- 
pany on  Westlake  Ave.  Westlake  Ave.  already 
is  about  two-thirds  filled,  affording  room 
enough  for  the  street  car  tracks  and  for  the 
driveway  inside,  but  not  sufficient  room  for 
the  railroad.  In  the  course  of  time  that  part 
of  the  avenue  between  the  street  car  tracks 
and  the  railroad  will  be  filled,  so  that  the 
road  then  will  rest  upon  the  same  solid  founda- 
tion as  the  tracks  of  the  trolley  lines.  With 
the  filling  in  of  lots  now  out  in  the  lake  will 
come  additional  space  which  may  be  utilized 
for  sidetrack.s,  coal  sheds  and  warehouses. 

Wisconsin. 

The   Chicago   &   Lake    .Superior   Ry.,   B.    L 
Delameter,   President,   Cambridge,   Wis.,  oper- 


ating a  3-mile  steam  line  between  Cambridge 
and  London,  has  applied  to  the  State  Railroad 
Commission  for  a  certificate  of  convenience 
and  necessity  to  extend  its  system  from  Cain- 
bridge  to  Rockdale,  a  distance  of  2^/4  miles. 

City  Council  of  La  Crosse,  Wis.,  is  consid- 
ering calling  for  bids  for  the  construction  of 
a  Vz  mile  spur  from  the  Green  Bay  &  Western 
R.  R.  to  the  site  of  the  new  pumping  station 
in  Myrich  Park.  H.  W.  Mahoney  is  Secretary 
of  the  Water  Committee  of  La  Crosse. 

The  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Ry.,  C.  W.  Johnson,  Chief  Engineer, 
St.  Paul,  Minn.,  has  sold  the  $5,000,000  bond 
issue  mentioned  in  our  last  issue,  and  the  pro- 
ceeds will  be  used  for  double-tracking  from 
Eau  Claire  to  Hudson,  a  distance  of  60  miles. 

The  Chicago  &  Wisconsin  Valley  R.  R.  Co., 
projecting  276  miles  of  line  between  Janesville 
and  Merrill,  Wis.,  has  completed  surveys  for 
that  portion  of  its  line  between  Madison  and 
Merrill.  The  Western  Indiana  Construction 
Co.,  Chicago.  111.,  has  the  general  contract 
for  constructing  the  road  :  sub-contractswill  be 
let  during  March  and  April.     George  S.  Fos- 


ter, Madison,  Wis.,  is  Chief  Engineer  aJ 
Allen  T.  Russell,  1702  Fisher  Bldg.,  Ch'icail 
111.,   is   President.  1 

Canada. 

®The  Canadian  Government  has  award 
the  contract  for  the  development  of  the  Gra- 
Trunk  Pacific  terminals  in  Courtenay  Bay  ' 
John,  to  Norton  Griffiths  Co.,  London  Eii 
land.  The  contract  involves  an  expenditure 
$7,500,000  for  the  construction  of  the  u 
niinals  within  five  years.  The  late  Cover 
nient  called  for  tenders  some  time  ago 
noted  in  these  columns. 

Mexico. 

The  Mexican  Government  has  granted 
concession  to  Vicente  Mistretta,  City  of  Me 
ico,  for  the  construction  of  a  railway  from  t 
Port  of  Frontera,  along  the  Rio  Seco,  throu 
the  state  of  Tabasco,  toward  the  boundary 
Chiapas.  The  preliminary  surveys  for  'tl 
railway  have  been  made,  and  the  location  si: 
veys  will  be  commenced  within  60  days.  T 
concessionaires  have  five  years'  time  to  cot 
plete  the  line. 


ROADS. 

STREETS 

AND 

PAVEMENTS 

Arkansas. 

The  City  Council  of  Arkansas  City,  A.rk., 
has  ordered  the  paving  of  Summit  St.  and 
Fifth  Ave.  with  vitrified  brick.  Summit  will 
be  paved  from  Birch  Ave.  on  the  north  to  the 
canal  on  the  south  and  Fifth  .A.ve.  from  the 
Santa  Fe  depot  on  the  east  to  the  canal  on 
the  west. 

Plans  are  being  prepared  bv  Citv  Engineer 
Merle  H.  Reed  of  Fort  Smith,  Ark.,  for  the 
construction  of  about  33,000  sq.  vds.  of  pave- 
ment at  an  estimated  cost  of  $40,000  to  $60,- 
000.  The  work  will  require  the  removal  of 
the  old  pavement,  repairing  of  the  present 
concrete  foundation  and  straightening  of  stone 
curb.  The  contract  will  probably  be  let  by 
April  ].  Roy  M.  Johnston  is  Secretary  of  the 
Improvement  Board  of  Paving  District  No.  7, 
in  which  district  the  improvement  will  be 
made. 

California. 

4*Bids  will  be  received  11  a.  m.  until  noon, 
Feb.  26,  by  Frank  R.  Thompson,  City  Clerk, 
Oakland,  Calif.,  for  the  construction  of  a  6- 
ft.  wide  cement  sidewalk  on  both  sides  of  21st 
Ave.  from  East  14th  St.  to  East  30th  St. 

©The  Board  of  Trustees  of  Coronado,  Calif., 
has  awarded  the  contracts  for  the  grading  and 
paving  of  five  streets  to  H.  G.  Fenton  as 
follows:  Alameda,  Glorietta,  G  and  Encino 
Sts.,  30  cts.  per  cu.  yd.,  for  excavation,  30 
cts.  for  embankment,  and  10  cts.  per  sq.  yd. 
for  paving;  Third  St.,  30  cts.  for  excavation, 
10  cts.  for  embankment  and  6%  cts.  per  sq.  yd. 
for  paving.  The  latter  street  will  be  paved 
with  gravel,  while  the  other  four  will  be  paved 
under  the  petrolithic  system. 

Colorado. 

Commissioner  Charles  A.  Lannon  of  the  de- 
partment of  highways,  Pueblo,  Colo.,  has  esti- 
mated that  it  will  cost  $18,000  to  put  through 
the  Grand  Ave.  extension  from  its  present 
termination  at  Union  Ave.,  to  Central  Main  St. 
Florida. 
•J«Bids  will  be  received  until  10  a.  m„  March 
15,  by  C.  W.  Ellis,  Chairman,  Board  of  County 
Commissioners.  Jacksonville,  Fla.,  for  paving 
Lake  Shore  Blvd.,  from  Orange  Park  Road 
to  Middleburg  Road.  Gail  L.  Barnard  is 
County  Engineer. 

_+Bids  will  be  received  until  10  a.  m.,  March 
15,  by  Board  of  Duval  County  Commissioners, 
Jacksonville,  Fla.,  for  grading  and  paving 
Davis  St.  from  the  city  limits  to  Lem  Turner 
Road.  C.  W.  Ellis  is  Chairman  of  the  Board. 
Gail  L.  Barnard  is  County  Engineer. 

Georgia. 

®The  City  Council  of  Barnesville,  Ga.,  has 


let  the  contract  for  the  grading  and  paving 
of  streets,  also  curbing  and  laving  sidewalks, 
to  the  J.  B.  McCrary  Co.,  of  Atlanta,  Ga.  The 
work  will  cost  approximately  $30,000. 

©Following  contracts  have  been  awarded  by 
the  street  committee  of  the  City  Council,  At- 
lanta, Ga.,  for  street  work  during  the  vear : 
Jamison  &  Hallow-ell,  for  tile  paving,  '$0.92 
a  sq.  yd.;  for  sheet  cement  paving,  $1.10  a 
sq.  yd. ;  for  concrete  curb,  $0.29  a  lin.  ft. : 
for  tile  sidewalk  repairs,  $0.99  a  sq,  yd. ; 
for  sheet  cement  repairs,  $1.24  a  sq.  vd.  A. 
T.  Newsome,  for  granite  curb,  $0.36^/4  a  lin, 
ft.  Southern  Tile  and  Stone  Co.,  for  brick 
sidewalks,  62  cts.  a  sq.  yd.  R.  O.  Campbell, 
for  cement,  $1.11  a  barrel.  Rockmart  Brick 
and  Slate  Co.,  for  brick  for  repairs  $6.60  per 
thousand,  f.  o.  b.  Atlanta.  By  the  Cement 
Stone  and  Tile  Co.,  for  tile  repair,  $0.12% 
per  tile.  By  the  Pine  Mountain  Granite  Co., 
for  stone,  $0.73  a  ton  for  one  man  rubble'  No. 
1  rubble,  $1;  No.  2  rubble,  $1.15;  for  run  of 
stone,  $1.05. 

Illinois. 
4*Bids  will  be  received  until  1  :30  p.  m ,  Feb. 
28.  by  Board  of  Local  Improvements,  Mon- 
mouth, 111.,  for  $5,333  sq.  yds.  of  brick  pave- 
ment on  gravel  base;  4,181  ft.  concrete  curb 
and  gutter ;  also  1,828  cu.  yds.  of  excavation. 
R.  i\I.  Ferguson  is  City  Engineer. 

4*Bids  will  be  received  by  the  town  of 
Cicero  until  8  p.  m.,  Feb.  26,  for  furnishing  all 
labor,  tools,  material,  etc.  necessary  to  pave  S. 
52d  Ave.  from  12th  St.  to  16th'  St.  with  a 
brick  pavement  on  a  macadam  foundation, 
and  constructing  a  macadam  pavement  on  52d 
Ave.  from  26th  St.  to  33d  St.  Cash  or  certi- 
fied check  made  out  to  the  Board  of  Local 
Improvements,  Cicero,  111.,  must  accompany 
proposal,  equal  to  10  per  cent  of  total  bid. 
Jno.  J.  Forrest  is  secretary  of  the  board. 

Petitions  have  been  circulated  in  Pigeon 
Grove  Township,  Iroquois  County,  III.,  asking 
the  construction  of  two  miles  of  paved  roads 
leading  into  Cissna  Park,  the  two  main  roads 
leading  into  the  village,  Watseka  is  the  county 
seat. 

The  Board  of  Local  Improvements  of 
Peoria,  111.,  has  approved  three  ordinances  for 
the  paving  of  as  many  streets,  to-wit :  Knox- 
ville  .-^ve.,  from  Illinois  Ave.,  to  the  north 
city  limits;  North  Monroe  St.,  from  Cornhill 
to  Abingdon,  and  Frye  Ave.,  from'Knoxville 
to  Wisconsin.  Leoiiard  D.  Jeffries,  City  En- 
.gineer,  has  presented  an  estimate  for  the  pav- 
ing of  East  California  Ave.,  from  Ravine 
Ave.,  to  connect  with  Frye  Ave. 

The  City  Commissioners  of  Ottawa,  111., 
have  been  petitioned  by  property  owners  for 
the  paving  of  the  following  streets:     Main  st.. 


from  the  lateral  canal  to  Fisher  St.;  We 
ster  St.,  from  Fillmore  st.  to  Harden  st, ;  11 
nois  ave.,  from  Fillmore  st,  to  Leland  St.;  0 
tawa  ave.,  from  Clay  st.  to  Leland  st, ;  Fi 
more  St.,  from  Madison  st.  to  Illinois  ave 
Clay  St.,  from  Madison  st.  to  Ottawa  ave 
Benton  St.,  from  Webster  st.  to  Illinois  ave 
Buchanan  St.,  from  Madi«on  st.  to  Webst 
St. :  Bissell  St.,  from  Madison  st.  to  Main  s 
and  from  Webster  st.  to  Illinois  ave.;  Tayl( 
St.,  from  Main  st.  to  Ottowa  ave. ;  Hard( 
St.,  from  Madison  st.  to  Illinois  ave. ;  Lelar 
St.,  from  Madison  st.  to  Ottawa  ave. :  Fish' 
St.,  from  Madison  st.  to  Main  st. 

The  Board  of  Local  Improvements  i 
Joliet,  111.,  Wm.  S,  Welch,  Secy.,  has  adopti 
the  supplementary  resolution  and  estimate  < 
the  cost  of  the  proposed  pavement  in  Shcrmr 
St.  The  pavement  will  be  of  bituminous  coi 
Crete  and  will  cost  approximately  $0.90  per  s 
yd.     H.  .\.   Stevens  is  City  Engineer, 

The  Board  of  Local  Improvements  of  Ste 
ling,  111.,  has  adopted  resolutions  providir 
for  the  paving  of  Second  Ave.,  from  Thii 
St.,  to  the  city  limits.  East  Fourth  St.,  fro 
First  Ave.,  east  and  around  Central  Park,  tl 
alleys  in  Blocks  27  and  28,  East  Eighth  S 
from  Locust  to  Third  Ave.,  the  alleys  in  B!o( 
39,  Avenue   B   from  Fourth   St.,  and  Aveni 

D,  from  Seventh  to  10th  St. 

Central  Township,  Bond  Count}-,  III.,  w 
submit  to  the  voters  at  the  April  election  tw 
propositions  for  the  construction  of  hai 
roads.    Greenville  is  the  county  seat. 

The  City  Council  of  Decatur,  111.,  has  aba: 
doned    the   proposed    paving   of    Orchard  S 
estimated  to  cost  $12,799.     R.  L.  McCalman 
City  Engineer. 

Some  plans  have  been  completed  by  Ci 
Engineer  E.  F.  Harper  of  East  St.  Louis,  II 
for  the  construction  of  259,679  sq.  yds.  > 
brick  pavement  in  that  city,  at  an  estimat» 
cost  of  $467,500,  not  including  grading  ai 
curb.  The  pavement  will  be  laid  on  a  coi 
Crete  foundation  with  cement  filler  and  wi 
have  sandstone,  granite  and  limestone  curb 
The  contracts  will  be  let  between  March  ai 

July. 

Following   is  the  low   bid   submitted  to  1  ' 

E.  McGann,  commissioner  of  public  work 
Chicago,  III,  for  furnishing  to  the  Bureau  i 
Streets  approximately  800,000  paving  brick,  ai 
cording  to  specifications :  Garden  City  San 
Co.,  1.33  W.  Washington  St.,  $14.10  per  1 
Bids  opened  Jan.  25. 

Following  is  the  low  bid  submitted  to  L  I 
McGann,  commissioner  of  public  works,  Ch 
cago.  111.,  for  furnishing  and  delivering  to  tl' 
Bureau  of  Streets  approximately  100,(100  gal 
of  road  oil:  Indiana  Refining  Co.,  122  .' 
Michigan  Ave.,  3  cts.  per  gal.,  specific  gravit 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


I 
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!2  Baume,   3.1   cts.   per   gal.    1S.20   Baunie. 
s  opened  Jan.  25. 

"ollowing  is  the  low  bid  submitted  to  L.  E. 
Gann,  commissioner  of  public  works,  _Chi- 
o,  111.,  for  furnishing  appro.ximately  5,000 
;'of  gasoline  for  use  of  steam  rollers: 
ndard  Oil  Co.,  72  W.  Adams  St.,  dVz  cts. 
gal.  Bids  opened  Jan.  25. 
'ollowing  is  the  low  bid  submitted  to  L.  E. 
Gann,  commissioner  of  public  works,  Chi- 
0,  111.,  for  furnisihng  and  delivering  to  the 
■e'au  of  Streets  at  the  various  ward  yards 
m  gravel  not  over  %  in.  in.  size:  Mc- 
ighlin  Building  Material  Co.,  9  S.  La  Salle 
$1.59  per  cu.  yd.  Bids  opened  Jan.  25th. 
ollowing  is  the  low  bid  submitted  to  L^  E. 
Gann,  commissioner  of  public  works,  Chi- 
0,  111.,  for  furnishing  and  delivering  to  the 
e'au  of  Streets  in  tar  wagons  approximatt- 
.0,000  gals,  of  paving  pitch,  the  same  to  be 
direct  result  of  the  distillation  of  straight 
coal  tar:  Barrett  Manufacturing  Co.,  38 
Dearborn  St.,  $0.05  per  gal. 
ollowing  is  the  low  bid  submitted  to  L.  E. 
3ann,  commissioner  of  public  works,  Chi- 
3,  111.,  for  furnishing  and  delivering  to 
Bureau  of  Streets  bank  sand  as  specified  : 
den  City  Sand  Co.,  9  S.  La  Salle  St.,  $il99 
cu.  yd.    Bids  opened  Jan.  24. 

Idaho. 

ids  were  received  by  the  Board  of  Public 
rks  of  Bois,  Ida.,  on  Feb.  2,  for  the  lay- 
of  pavement  in  Paving  District  No.  IT, 
n  the  following  firms:  Story  Murphjs, 
;e,  (1);  C.  P.  Madsen,  Boise,  (2);  Bid- 
,  Hayden  &  Co.,  Portland,  Ore.,  (3 ;  Con- 
iated  Construction  Co.,  Salt  Lake  City, 
h,  (4)  ;  Inland  Hassam  Paving  Co.,  Port- 
,,  Ore.,  (5)  ;  Strange  &  Maguire,  Salt 
e  Citv,  Utah,  (6)  :  Cleveland  Trinidad 
ing  Co.,  Cleveland,  O.,  (7)  :  Rackliff  Gib- 
Construction  Co.,  St.  Joseph,  Mo.,  (8)  ; 
;irch  &  Sons,  Fargo,  N.  Dak.,  (9)  :  Warren 
struction  Co.,  Portland,  Ore.,  (10)  ;  Gillis 
struction  Co.,  Salt  Lake  Citv,  Utah,  (11)  ; 
Green  &  Co.,  Chicago,  111.,  (1-)  ;  Giebisch 
in  Co.,  Portland,  Ore.,  (13)  ;  Keasa!  Con- 
ction  Co.,  Tacoma,  Wash.,  (14)  ;  Slick 
5.  Construction  Co.,  Boise.  (15)  ;  R.  S. 
ne  &  Co..  Chicago,  111.,  (16)  ;  Barber  As- 
t  Paving  Co.,  Seattle,  Wash.,  (17)  ;  Oregon 
•pendent  Paving  Co.,  Portland,  Ore.,  (18)  ; 
L  Heman,  St.  Louis,  Mo.,  (19)  ;  P.  J.  Mc- 
'h,  Seattle,  Wash.,  (20),  and  the  Western 
ing  Co.,  Oklahoma  City,  Okla.,  (21).  The 
k  will  include,  besides  the  pavement,  300 
age  catch  basins,  880,412  lbs.  gutter  plates, 
;  lin.  ft.  of  sidewalks,  11,826  lin  ft.  of 
K  70,356  sq.  yds.,  of  concrete  curb  gutters, 
10  sq.  yds.  of  street  car  pavement  with- 
base,  and  the  same  amount  with  con- 
;  base.  The  itemized  bids  on  the  different 
les  of  pavement   follows : 


(6-in. 


DOLARWAT. 
concrete   foundation.) 


ivation,  77,370  cu.  yds , 

Ithout  guarantee.  240.643  sq.  yds. 

ith  guarantee,  240.643  sq.  yds 

VITRIFIED   BRICK. 
(4-in.  concrelo,  2-in.  sand  cushion.) 


(1) 
. .  SI. on 
. .     1.75 
. .     1.S5 


ivation    

lithout  guarantee  . . 
ri,  :^..arantee  


...110,543  cu.  yds. 
. .  .310,998  sq.  yds. 
...310,998  sq.  yds. 


GRANOCRETE. 
(G-in.  pavement.) 

ivation   76.333  cu.  yds. 

thout  guarantee. 310.998  sq.  yd.'?. 
th  guarantee 310,998  sq.  yds. 

HASSAM. 


(13) 

$0.50 

1.40 

1.4S 


(4) 

JO. 70 

2.95 

3.25 


(16) 
J0.65 
1.69 
1.69 


(5) 


ivation,  6-in.  pavement,  76,333  cu.  yds. 50.65 
Vvation.  5-in.  pavement,  68,040  cu.  yds.  .65 
I  tiiick,  no  guarantee,  310,998  sq.  yds..  1.70 
■,  thick,  with  guarantee,  310,998  sq.  yds.  1.70M; 

■  thick,  no  guarantee,  310,998  sq.  yds..   1.51 

■  thick,  with  guarantee,  310,998  sq,  yds.  LbVA 


Ovation    

ithout  guarantee 
th  guarantee  


.  76.333  cu.  yds. 
..310,998  sq.  yds. 
.310,998  sq.  vds. 


(1) 
?1.00 
1.23 
1.28 


Indiana. 

•J«Bids  will  be  received  until  April  1,  it  is 
reported,  by  Board  of  County  Commissioners. 
South  Bend,  for  the  Edwardsburg  road  im- 
provements. 

^Bids  will  be  received  until  10  a.  m.,  Feb, 
28,  by  Department  of  Public  Works,  South 
Bend,  Ind.,  for  paving  Portage  Ave.,  from  the 
C.  I.  &  S.  Railroad  viaduct  to  first  alley  north 
of  Kinyon  St.     A.  P.  Perley  is  Clerk. 

^Bids  will  be  received  until  10  a.  m.,  March 
11,  by  Board  of  Marion  County  Commission- 
ers, Indianapolis,  Ind.,  for  the  furnishing  of 
210  car  loads  of  crushed  stone  for  Marion 
county  highways  and  40,000  gals,  of  tarvia 
binder  or  equal,  machine  to  be  loaned  to 
county  to  apply  same. 

•I«Bids  will  be  received  until  10  a.  m.,  March 
4,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  the  following 
streets :  Jefferson  ave.,  from  the  n.  prop- 
erty line  of  Michigan  st.  to  the  s.  property 
line  of  Tenth  St.,  by  grading  and  paving  the 
roadway.  Pennsylvania  St.,  from  the  n.  prop- 
erty line  of  Twenty-eighth  St.,  to  n.  prop- 
erty line  of  Twenty-seventh  st.,  by  grading 
and  paving  the  roadway. 

•{•Bids  will  be  received  until  10  a.  m.,  March 
1,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  for  the  following 
streets :  Ruckle  St.,  from  the  n.  property 
line  of  Thirtieth  St.,  to  the  n.  property  line 
of  Third-third  St.,  by  grading  and  paving  the 
roadway ;  Emmett  St.,  or  first  alley  n.  of 
North  St.,  from  w.  property  line  of  Alabama 
St.,  to  e.  property  line  of  Hudson  St.,  by 
gradin.g  and  paving  the  roadway ;  Wallace  St., 
from  the  n.  property  line  of  Washington  St., 
to  the  s.  property  line  of  New  York  St.,  by 
grading  and  paving  the  roadw'ay. 

•I«Bids  will  be  received  until  10  a.  m.,  Marclr 
March  5,  by  Board  of  Cass  County  Commis- 
sioners, Logansport,  Ind.,  for  the  construction 
of  two  gravel  roads  in  Miami  township,  mac- 
adamized road  in  Eel  township  and  gravel 
road  in  Clinton  township.  J.  E.  Wallace  is 
County  Auditor. 


HA  SS  AMITE. 


(5) 

$0.65 


Excavation,   69,077   cu.   yds 

5-in.    concrete    base,    without   guarantee, 

240,643  sq.  yds. . .  •. 1-00 

3-in.     concrete     base,     with     guarantee, 

240,643  sq.   yds 

5-in.    Hassam    base,    without    guarantee, 

240,643  sq.   yds 132 

5-in.      Hassam     base,     with     guarantee, 

240,643  sq.   vds 1.32»4 


1.05 


•J«Bids  will  be  received  until  10  a.  m.,  March 
7,  by  Board  of  Randolph  County  Commission- 
ers,'Winchester,  Ind.,  for  the  improvement  of 
12  public  highways.  Henry  F.  Wood  is  County 
.Auditor. 

•J«Bids  will  be  received  until  10  a.  m.,  March 
7,  by  Board  of  Shelby  County  Commissioners, 
Sheibyville,  Ind.,  for  the  construction  of  two 
highways  in  Noble  township.  Frank  W.  Fagcl 
is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  March 
7,  by  Board  of  Huntington  County  Comrnis- 
sioners,  Huntington,  Ind,,  for  the  construction 
of  four  highways  in  Warren  township.  Har- 
old Guthrie  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  March 
7,  by  Board  of  Gibson  County  Commissioners, 
Princeton,  Ind.,  for  the  construction  of  a 
gravel  road  in  Johnson  township.  William  T. 
Roberts  is  County  Auditor. 

^■Bids  will  be  received  until  noon,  March  6, 
by  Board  of  Lake  County  Commissioners, 
Crown  Point,  Ind.,  for  the  construction  of  four 
gravel  roads  in  North  township.  C.  A.  John- 
son is  County  Auditor. 

4*Bids  will  be  received  until  noon,  March  5, 
by  Board  of  Dearborn  County  Commission- 
ers, Lawrence,  Ind.,  for  the  construction  of 
highways  in  Jackson  township.  W.  S.  Fagley 
is  County  .Auditor. 

^•Bids  will  be  received  until  10  a.  m.,  March 
5,  by  Board  of  Grant  County  Commis- 
sioners, Marion,  Ind.,  for  the  construction  of 
a  gravel  road  in  Jefferson  township  and  two 
macadam  roads  in  Franklin  and  Center  town- 
ships.   E.  H.  Kimball  is  County  Auditor. 

4«Bids  will  be  received  until  2  p.  m.,  March 
5,  by  Board  of  Monroe  County  Cominission- 
ers,  Bloomington,  Ind.,  for  the  construction  of 
a  stone  road  in  Bloomington  and  Benton  town- 
ships.    Horace  Blakely  is  County  .Auditor. 

4*Bids  will  be  received  until  10  a.  m., 
March  5,  by  Board  of  Montgomery  County 
Commissioners,  Crawfordsville,  Ind.,  for  the 
construction  of  a  highway  in  Union  and  Brown 
townships.  Bennett  B.  Engle  is  County  Au- 
ditor. 

•J*Bids  will  be  received  until  Noon,  March 
5,  by  Board  of  White  County  Commissioners, 
Monticello,  Ind.,  for  the  construction  of  a 
stone  road  in  Jackson  township.  A.  G.  Fisher 
is  County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  March 
11,  by  Board  of  Commissioners  of  Vermillion 
County,  Newport,  Ind.,  for  the  construction 
of  macadamized  roads  in  Vermillion  and  Eu- 


ASrHALT. 

(4-in.  concrete,  1-in.  binder.  IH-in-  wearing  coat.) 


(4)       (6)     (7)       (8) 

Excavation,  80,480  cu.  yds $0.70  $0.80  $0.50  $0.60 

Without  guarantee,  240,643  sq. 

yds.     .. 2.00  1.55     1.49     1.39% 

With     guarantee,     240,643     sq. 

yds.       2.25  1.65     1.54     1.43 


(12)     (13)     (14)     (17)   (IS)     (19)     (20)       (21) 
$0.77  $0.50  $0.55  $0.55  $0.60  $0.34  $0.60  $0.67^4 


1 
1.91 


6     1.70 


1. 


1.39 
1.69 


1.3S     1.49     1.47 
1.46     ].50     1.49 


1.3S 
1.40 


ASPH.\L,TIC  CONCRETE. 
(4-in.  brolven  stone  or  concrete.  2-in. 

(4) 

Excavation,  70333  cu.  yds uwx:^ V    ^9'i2 

Stone  base  without  guarantee 240,643  sq.  yds       1.60 

Stone  base  with  guarantee 240,643  sq.  yds.      2.2o 

Concrete  base  without  guarantee 240,643  sq.  yds.      2.00 

Concrete  base  with  guarantee 240,643  sq.  yds.      2.2o 

BITULITHIC. 

Excavation,   G-in.    paving s- ^^,333  cu.  yds. 

Excavation,   5-in.   pavmg ■ o5nrl^  2^"  ?.^s' 

4-in.  stone  base,  2-in.  top,  without  guarantee 240,643  sq.  ids. 

4-in.  stone  base,  2-in.  top.  with  guarantee.... ^fn'rll  f^' ,^'rff 

4-in.  concrete  base,  2-in.  top,  without  guarantee. ..  .^40,64.3  sq.  yds. 

4-in.  concrete  base,  2-in.  top,  with  guarantee 240,64.3  sq.  >ds. 

3^-in.  stone  base,  1%-in.  top.  without  guarantee .?f ?'Si^  f^' J5*- 

314-in.  stone  base,  1%-in.  top.  with  guarantee. ...... .2- 0,64.3  sq.  jds. 

3v;-in.  concrete  Ijase,  IV^-in.  top,  without  guarantee.  .240,643  sq.  >ds. 
3Vi-in    concrete  base,  I'A-in.  top,  with  guarantee 240,643  sq.  yds. 


surface.) 
(7) 
$0.50 
1.2G 
1.31 
1.42 
1.47 


(6) 
$0.80 
.80 
1.90 
2.00 
2.10 
2.20 
1.65 
1.75 
1.81 
1.91 


(19) 
$0.34 
1.37 
1.47 
1.54 
1.04 


(7) 
$0.50 
.50 
1.26 
1.31 
1.42 
1.47 
1.11 
1.16 
1.27 
1.32 


(20) 
$0.60 
.98 
1.00 
1.30 
1.30 

(10) 
$0.60 
.60 
l.SO 
1.85 
1:97 
2.01 
1.53 
l.oS 
1.67 
1.72 


1.53 

1.5S 


(21) 
$0.67 


1.45 
1.50 

(17) 
$0.55 
.55 
1.71 
1.76 
1.90 
1.95 
1.49>4 
1.5414 
1.64 
1.69 


Excavation  

With  cement  top  without  guarantee. 
With  cement  top  with  guarantee 


COXCRETE. 
(Cement  top.) 

,  72,187  cu.  yds. 
310,998  sq.  yds. 
310.998  sq.  yds. 


(4)  (5)      (11)     (12)     (13)  (14)  (15)  (19) 

$0.70  $0.65  $0.90  $0.77  $0.50  $0.55  $1.00  $0.34 

1.28  1.21     1.10     1.29     1.22  1.14  1.30  1.10 

1.33  1.29     1.23     1.34     1.2S  1.30  1.45  1.15 


CONCRETE. 
(4-in.  foundation,  l^A-in.  sand  and  cement  top.) 


(2)  (3) 

$0.75       $0.85 

1.12%     1.27 


(4) 
$0.70 
.99 
1.04 


(5) 
$0.63 
1.02 
1.14 


(6^ 
$0.80 
1.03 
1.20 


(9) 
$0.75 
1.26 
1.31 


(11) 
$0.90 


(12) 

$0.77 

1.14 

1.19 


(13) 

$0.50 

1.04 

1.10 


(14) 

$0.55 

.95 


(13) 
$1.00 
1.15 
1.27% 


(17) 

$0.55 

1.00 

1.10 


(19) 

$0.34 

.98 

1.00 


(21) 
$0.67% 
1.15 
1.20 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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gene  townships.     H.  T.  Payne  is  County  -Au- 
ditor. 

•J-Bids  will  be  received  until  1  p.  m.,  March 
5,  by  Board  of  Franklin  County  Commission- 
ers, Brookville,  Ind.,  for  the  construction  of 
a  highway  in  White  Water  township.  Charles 
G.  Reifel  is  County  Auditor. 

•J"Bids  will  be  received  until  1  p.  m.,  March 
4,  by  Board  of  Switzerland  County  Commis- 
sioners, Vevay,  Ind.,  for  the  construction  of  a 
highway  in  Pleasant  township.  Scott  Culbert- 
son  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  March 
4,  by  Board  of  Martin  County  Commissioners, 
Shoals.  Ind.,  for  the  construction  of  macadam 
roads  in  Perry  and  Halbert  townships.  J.  T. 
Morris  is  County  Auditor. 

4*Bids  will  be"  received  until  10  a.  m.,  March 
4,  by  Board  of  .\dams  County  Commissioners, 
Decatur,  Ind..  for  the  construction  of  macad- 
amized road  in  Monroe  township.  H.  S.  Mi- 
chaud  is  County  Auditor. 

•J«Bids  will  be  received  until  1  p.  m.,  March 
4,  by  Board  of  Warren  County  Commissioners, 
Williamsport,  Ind.,  for  the  construction  of  a 
gravel  road  on  line  between  Pike  and  Steuben 
townships.     D.  H.  Moffit  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  March 
4,  by  Board  of  Crawford  County  Commission- 
ers, English,  Ind.,  for  the  construction  of  a 
pike  road  in  Ohio  township.  J.  Evan  Jones  is 
County  Auditor. 

^•Bids  will  be  received  until  1  p.  m.,  March 
4,  by  Board  of  Warren  County  Commission- 
ers, Williamsport,  Ind.,  for  the  construction  of 
a  gravel  road  in  Pike  township.  David  H. 
Moflit  is  County  Auditor. 

®The  Carrol  County  Commissioners,  Delphi, 
Ind.,  have  awarded  contracts  for  the  construc- 
tion of  roads  as  follows :  Macadam  road  in 
Deer  Creek  Township  to  lames  F.  Pierce. 
Delphi,  at  $13,900;  gravel  road  in  Burlington 
Township  to  Beal  &  Bell  of  Logansport,  Ind., 
at  $13,2.30 ;  gravel  road  in  Jefferson  Township 
to  Holoway  &  Misner,  Monticello,  Ind.,  $.3,000. 
®The  contract  for  a  stone  road  in  Big  Creek 
Township,  White  County,  Ind.,  has^  been 
awarded  by  the  Board  of  Commissioners. 
Monticello,  to  J.  W.  Moneyham  of  Monon, 
Ind..  for  $8,938. 

®Chas.  Kain  of  Medaryville.  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Jack- 
son County  Commissioners,  Brownstown,  Ind.. 
for  a  macadam  road  to  be  constructed  in 
Wheatfield  Township.  The  contract  price  is 
$2.5.999. 

®The  Board  of  Knox  County  Commission- 
ers. Vincennes,  Ind.,  has  awarded  contracts  as 
follows  for  road  work :  Watts  Bond  road 
in  Buskron  Township  to  C.  P.  Wolf  for 
$1,3.")0;  Henrv  Peden  road  to  I.  H.  Blackwood 
for  $3,333 :  John  E.  Page  road  to  .Abe  Hart  for 
$3,398:  J.  Brazelton  road  to  D.  C.  Rogers  & 
Co.,  for  $7,49.5. 

©Charles  Kain  of  Medaryville,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Jasper  County  Commissioners.  Rensselaer, 
Ind.,  J.  P.  Hammond,  county  auditor,  for  the 
macadamizing  of  a  road  in  Wheatfield  town- 
ship, at  $2.5,999.  The  road  is  about  10  miles 
long.    Bids  w-ere  opened  Feb.  6. 

©Gordon  &  Sullivan  of  Summitville,  Ind.. 
have  been  awarded  the  contract  by  the  County 
Commissioners  of  Rush  County,  Rushville, 
Ind.,  Jesse  M.  Stone,  auditor,  for  the  macad- 
amizing of  a  road  in  Walker  township,  for 
$39,925.     Bids  were  opened  Jan.  31. 

The  City  Council  of  Goshen,  Ind.,  has  passed 
a  preliminary  resolution  for  the  paving  of  Pike 
St..  from  Fifth  St.,  west  to  the  Elkhart  river 
bridge,  for  the  paving  of  First  St.,  from  Pike 
St.,  north  to  the  L.  S.  &  M.  S.  tracks. 

The  Blackford  County  Commissioners,  Hart- 
ford City,  Ind.,  have  accepted  the  engineer's 
and  viewer's  report  on  the  Green  road  in  Har- 
rison Township.  The  Commissioners  have 
also  been  petitioned  for  the  following  roads: 
Fleming-Futrell  in  Washington  township; 
Stroud  and  Brennan  in  Harrison  Township, 
and  the  Blair  on  the  Harrison  and  Jackson 
Township  line. 

Iowa. 

^Bids  will  be  received  until  March  6  by 
city    clerk,    Fairfield,    la.,    for    approximately 


2.5.000  sq.  yds.  of  pavement,  12,000  lin.  ft.  curb, 
12,000  gutter  plates.  600  cu.  yds.  extra  grading. 
Bids  will  be  received  on  brick  block  with 
asphalt  and  sand  filler,  creosoted  block,  sheet 
asphalt,  asphaltic  concrete  pavements  and  on 
natural  stone  cement  and  combined  curb  and 
gutter.  Material  will  be  selected  after  bids  are 
received.  A  certified  check  for  $1,500  must  be 
filed  with  each  bid.  Hall  &  Adams,  Center- 
ville,  la.,  are  engineers. 

®Dunnegan  &  Hamilton  of  Shenandoah,  la., 
have  been  awarded  the  contract  by  the  City 
Council  of  Corning,  la.,  for  the  construction 
of  14,000  sq.  yds.  of  brick  block  pavement,  450 
sq.  yds.  of  alley  paving  cement,  11,500  ft.  of 
curb  and  gutter,  for  $1.84  per  yd.  Bids  were 
opened  Feb.  13  by  William  C.  Chubb,  city 
clerk. 

®The  City  Council  of  Eldora,  la.,  has 
awarded  the  contract  for  22  blocks  of  concrete 
paving  to  J.  S.  McLaughlin  &  Sons  of  Red 
Oak,  la.,  at  $1.23  per  yd,,  and  $0.35  per  lin. 
ft.,  for  curbing.  The  specifications  call  for 
a  5-in.  base,  with  a  2-in.  topping. 

Following  low  bids  were  received  by  the 
Board  of  Public  Works  of  Davenport,  la.,  for 
paving  w'ork :  Myrtle  St.,  between  Hamilton 
and  Seventh ;  Hubbell  Construction  Co.,  ex- 
cavation, $0..38  per  cu.  yd. ;  concrete  paving,  $1 
per  sq.  yd. ;  cement  curb,  $0.30  per  lin.  ft. 
Myrtle  St.,  between  13th  and  15th  Sts. ;  Hub- 
bei  Construction  Co.,  excavation,  $0.38  per  cu. 
yd. ;  concrete  paving,  $1.05  per  sq.  yd. ;  cement 
curb,  $0.30  per  lin.  ft.  College  Ave.,  between 
Fulton  Ave.,  and  Valley  St. ;  Hubbell  Con- 
struction Co.,  excavation,  $0.38  per  cu.  yd. 
concrete  paving,  $1.09  per  sq.  yd. ;  cement 
curb,  $0.30  per  lin.  ft.  Rusholme  St.,  be- 
tween Rock  Island  and  Iowa  Sts. ;  McCarthy 
Improvement  Co.,  e.xcavation,  $0.45  per  cu. 
yd. ;  asphalt  paving,  $1.89  per  sq.  yd. ;  com- 
bined curb  and  gutter,  $0.60  per  lin.  ft.  15th 
St.,  between  Warren  and  Marquette :  McCarthy 
Improvement  Co.,  excavation,  $0.45  per  cu. 
yd. ;  asphalt  paving  $1.90  per  sq.  yd. :  com- 
bined curb  and  gutter,  $0.66  per  lin.  ft.  Oneida 
Ave.,  between  East  River  and  Fulton  Sts ;  In- 
dependent Construction  Co. ;  excavation,  $0.75 
per  cu.  yd. :  brick  paving,  $1.67  per  sq.  yd. ; 
cement  curbing,  $0.35  per  lin.  ft.  Rusholme 
St.,  between  Iowa  and  Farnam  St..  Hydraulic 
Concrete  Construction  Co.,  excavation,  $0.40 
per  cu.  yd.,  brick  paving,  $1.69  per  sq.  yd.; 
cement  curbing,  $0.33  per  lin.  ft.  Ripley  St., 
between  9th  and  12th  Sts.  Independent  Con- 
struction Co. :  Excavation,  $0.35  per  cu.  yd. ; 
brick  paving,  $1.69  per  sq.  yd. ;  cement  curb, 
$0.35  per  lin.  ft. 

The  City  Council  of  Carroll.  la.,  has  re- 
ceived bids  from  13  firms  for  the  paving  of 
12  blocks  of  streets  in  that  city.  M.  Ford  of 
Cedar  Rapids,  submitted  the  lowest  bid  on 
bitulithic  pavement;  Coon  &  Bridgen  of  Boone, 
la.,  on  brick,  and  the  National  Roofing  Co., 
of  Omaha,  Nebr.,  on  creosoted  wood  blocks. 
The  improvement  will  cost  approximately 
$60,000. 

Kansas. 

Plans  have  been  prepared  by  City  Engineer 
-A.  D.  Stivers,  Reporter  Bldg.,  Independence, 
Kans.,  for  the  construction  of  15  blocks  of 
brick  or  brick  block  pavement  in  that  city  at 
an  estimated  cost  of  $57,000.  The  pavement 
is  to  be  laid  on  a  6-in.  macadam  foundation 
with  asphalt  filler  and  will  require  10,000  cu. 
yds.  of  excavation  and  12,000  ft.  of  concrete 
combined  curb  and  gutter.  The  date  for  the 
letting  of  contract  has  not  been  decided  upon. 


Louisiana. 

^Bids  w^ill  be  received  until  11  a.  ra.,  Mard 
14,  by  Clerk,  Police  Jury,  Caddo  Parish 
Shreveport,  La.,  for  grading,  draining  anc 
macadamizing  or  graveling  25  miles  of  road 
J.  T.  Bullen  is  Parish  Engineer. 

^Bids  will  be  received  until  noon,  Marcl 
12,  by  mayor,  Bastrop,  La.,  for  the  construe 
tion  of  concrete  sidewalks  at  that  place.  P 
certified  check  for  $500  must  be  filed  with  eacl 


Kentucky. 

®The  Board  of  Public  Works  of  Louisville, 
Ky.,  has  let  the  contract  for  the  construction 
of  vitrified  brick  paving  on  Ninth  St.,  from 
Mag_nolia  to  Hill  Sts.,  to  G.  W.  Gosnell  for 
$1.75  per  sq.  vd.,  and  the  contracts  for  the  pav- 
ing of  Oak  "St.,  from  18th  to  26th  Sts.,  and 
St.  Xavier,  from  20th  to  21st  St.,  to  L.  R.  Figg 
&  Co.,  at  $1.76  and'  $1.80  respectively.  These 
contracts  amount  to  approximately  $40,000. 

The  city  of  Guthrie.  Ky..  contemplates  ex- 
tensive improvements  in  the  way  of  concrete 
sidewalks  and  the  construction  fo  some  three 
miles  of  rock  roads.  :\.  .\.  Van  Winkle, 
Guthrie,  is  Engineer. 


bid. 


Maryland. 


®The  Board  of  .\ward3,  Baltimore,  Md.,  ha 
awarded  a  contract  to  :\.  C.  Bedford  of  Richl 
mond,  Va.,  for  supplving  the  city  engineer'l 
department  with  100,000  belgian  blocks,  to  bi 
used  in  repairing  the  streets  of  the  city  befor 
June     The  contract  price  is  $-57.50  per  1.000. 

A  delegation  from  Baltimore  Count 
brought  to  Annapolis,  Md.,  a  new  road  loai 
for  that  county  to  replace  the  one  recentl; 
adjudged  unconstitutional.  It  provides  for 
bond  issue  of  $1,500,000  to  be  divided  equal! 
among  the  15  districts  of  the  county,  $20,00' 
of  each  county's  portion  to  be  expended  eacl 
vear  James  Rittenhouse,  Asa  B.  Gardinei 
"Noah  Offutt,  John  S.  Ensor  and  Thomas  E 
Todd  are  named  as  commissioners  and  En 
gineer   Henry   G.    Shirley   is   retained  as  en 

^'The' Paving  Commission  of  Baltimore,  Md 
R  Keith  Compton,  Chairman,  has  approve' 
specifications  for  $368,000  of  paving  contract 
in  different  sections  of  the  city,  in  additio 
to  those  for  which  bids  were  opened  heb.  1^ 
Bituminuous  concrete  is  to  be  placed  in  com 
petition  with  sheet  asphalt.  Bids  are  also  t 
be  asked  on  streets  to  be  improved  with  vil 
rified  brick  blocks  and  granite  blocks.  Street 
to  be  improved  under  these  contracts_  are 
Lanvale.  from  Ensor  to  Broadway;  Laiayett 
^ve,  from  Aisquith  to  Broadway  :01ivei 
from  Ensor  to  Lamont ;  Valley,  from  Hoffma 
to  Chase;  Ensor,  from  Chase  to  Lamont 
Eden  from  Madison  to  Lanvale;  CoUingto 
Ave,' from  Ashland  Ave.  to  Orleans .MonI 
ford  Ave.,  from  Baltimore  St.  to  McEldern; 
Milton  Ave.,  from  Baltimore  St.  to  McE 
derrv  McElderry,  from  Duncan  to  Milton 
Pine  from  German  to  Saratoga ;  Chester,  froi 
Lombard  to  Baltimore ;  Lombard,  from  Che 
ter  to  Patterson  Park  Ave.  Bids  call  for  she 
asphalt  on  cobblestone  or  bituminous  concret 
on  cobblestones.  Following  are  to  be  pave 
with  sheet  asphalt  on  cobble  or  sheet  aspha 
on  concrete;  Caroline  St.,  from  Oliver 
North  Ave,;  Caroline,  from  Hoffman  t 
Chase ;  Lombard,  from  Fremont  Ave.  to  Pacz 
Penn,  from  Pratt  to  German;  Green,  fro. 
Lombard  to  Baltimore.  Preston,  between  Va 
lev  and  Gay  St..  and  Hollms  St.,  west  of  Fr 
m"ont  Ave.,  are  to  be  paved  with  vitrihe 
SCcks  on  concrete;  Sharp  St.,  between  Can 
den  and  Hill  Sts,' and  Oliver  -  St  betwee 
Mount  Royal  Ave.  and  the  alley  west  of  Mar^, 
land  Ave.  are  to  be  paved  with  granite  Mod 

on  concrete.  ...        *!,„     "Rn^rd    • 

Bids  were  .received  by  the  Board 
Awards  of  Baltimore,  Md..  on  Feb  14  *ro"i 
firms  for  about  $400,000  worth  of  street  in 
orovement  contracts  under  plans  °^Jf^J\ 
ing  Commission.  Among  the  low  bidders 
the  different  classes  of  pavement  were .  WQ 
Paving  &  Construction  Co.,  Patrick  Flamg< 
&  Sons  and  the  Filbert  Paving  &  ConstructK 
Co  The  contracts  for  the  work  will  probab 
be  awarded  Feb.  21  The  streets  to  be  pav. 
are:  With  sheet  asphalt,  »"der  Contract  No 
-Biddle  St.,  from  Jones'  Falls  to  Bond  St 
Aisquith  St.,  from  Harford  Road  to  Nor 
Ave.;  Harford  Road,  from  Ensor  S.  to  Ui 
ver,  and  Bond  St.,  from  Biddle  St.  to  Nor 
Av;.  Total,  57,156  sq.  yds.  With  sheet  aspha 
under  Contract  No.  T-Eager  St.,  from  Broa 
wav  to  Chester  St.;  Madison  St.,  from  Broa. 
wav  to  Patterson  Park  .\ve. ;  Jefferson  b 
from  Aisquith  St.  to  Broadway :  Jefferson  b 
from  Wolfe  St.  to  Patterson  Park  Av-e  ;  cne 
ter  St.,  from  Eager  St,  to  Chase  St.:  Chases 
from  Monument  St.  to  Ashland  Ave..  a[ 
Chester  St..  from  Orleans  St.  to  McEldero  . 
Total.  40,953  sq.  vds.  With  sheet  asphalt,  ui 
der   Contract  No.  8-Eager   St.,   from  Jone 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Mis  to  Honiewood  Ave.;  Eager,  from  Ensor 
j  Broadway :  Madison,  from  Gay  to  Broad- 
]y:  Harford  Ave.,  from  Forrest  St.  to  Ash- 
Ii'd  Ave. ;  Bond,  from  Madison  to  Gay ;  High, 
;)m  Hillen  to  Le.xington ;  High,  from  Fay- 
ie  to  Baltimore:  Front,  from  Hillen  to  Gay; 
(nwav,  from  Sharp  to  Light;  Aisquith.  from 
bnument  to  Ashland  Ave.  Total,  42,059  sq. 
is.  With  vitritied  block,  under  Contract  No. 
!-Biddle,  from  Bond  to  Broadway;  Harford 
•e.,  from  Oliver  to  North  Ave.  Total,  8,350 
'■:  j'ds.  With  vitrified  block,  under  Contract 
'j  10 — Madison,  from  Greenmount  .Ave.  to 
intral  .Ave.:  Ensor,  from  Gay  to  Ashland 
e  •  -Aisquith.  from  Orleans  to  Mon- 
,ient.  Total,  16,862  sq.  yds.  With  granite 
•)cks.  under  Contract  No.  11— Camden,  from 
'mover  to  Charles:  Barre.  from  Sharp  to 
larles.  Total.  4.853  sq.  yds.  With  granite 
)cks,  under  Contract  No.  12— Harford  Ave., 
■)m  .A.'ihland  .Ave.  to  Ensor:  Ensor,  from 
ihland  .Ave.  to  Harford  .Ave. ;  Chester,  from 
;hland  .Ave.  to  Eager.  Total,  7.075  sq.  yds. 
ith  granite  blocks,  under  Contract  No.  13 — 
)nstitution.  from  Front  to  Madison ;  Bond, 
om  Gay  to  Biddle.  Total.  8.119  sq.  yds. 
Frederick  County  Commissioners,  Frederick, 
d.,  will  ask  the  Legislature  to  pass  a  bill  pro- 
ding  for  a  bond  issue  of  $75,000  for  good 
ads  in  the  county. 

Michigan. 
The  City  Council  of  Ann  .Arbor.  Mich.,  has 
opted  a  resolution  for  the  paving  of  West 
ain  St.,  and  has  accepted  the  estimate  of 
e  Engineer  for  the  paving  of  the  street  with 
phaltic  concrete  to  a  width  of  60  ft. 
The  Gogebic  County  Road  Commission.  Bes- 
mer.  Midi.,  recently  asked  the  Board  of  Su- 
Tvisors  to  approve  its  plans  for  the  imme- 
ate  construction  of  the  new  county  trunk 
lad  to  Sans  Souci.  the  eastern  boundary  of 
e  county;  to  clear  the  right-of-way,  grade 
e  38  niiles  between  the  Marenisco-Lake 
ogebic  road  and  Sans  Souci,  construct  the 
•idges  on  the  stretch  already  built  between 
'akefield  and  Marenisco  and  the  proposed 
;w  section  between  Marenisco  and  the  pro- 
jsed  new  section  -  between  Marenisco  and 
ans  Souci.  and  make  needed  improvements 
n  various  sections  of  the  trunk  road  already 
raded.  The  Commission  estimates  the  work 
ill  require  an  outlay  of  about  $150,000. 
Plans  have  been  prepared  by  Engineer  E.  H. 
hrist,  7  Norris  Bldg.,  Grand  Rapids,  Mich., 
)r  the  construction  of  10.000  sq.  yds.  of  brick 
ivement  in  the  city  of  Lowell.  Mich.,  at  an 
;timated  cost  of  $20,000.  The  pavement  will 
e  laid  on  a  concrete  foundation  and  will  re- 
uire  3.500  lin.  ft.  of  cement  curb.  3,000  cu. 
ds.  of  excavation  and  cement  filler.  Con- 
tacts will  soon  be  awarded. 
At  a  meeting  of  the  Board  of  Supervisors 
f  Gogebic  County,  Bessemer,  Mich.,  held 
"eb.  13.  it  was  decided  to  put  the  proposition 
f  bonding  the  county  for  $150,000  for  road 
mprovements  up  to  the  people  at  the  April 
lection.  If  this  bond  issue  is  passed  it  is  the 
mention  of  the  Board  of  County  Road  Com- 
nissioners  to  complete  the  trunk  line  from  the 
ilarenisco-Gogebic  road  to  Sans  Souci,  a  dis- 
ance  of  39  miles,  with  necessary  bridges. 
>ntracts  w-ill  be  let  early  in  the  spring  for 
he  moving  of  appro.ximately  180.000  cu.  yds. 
>f  dirt,  55,000  squares  of  grubbing  and  270 
icres  of  clearing,  to  grade  the  above  road. 
-i.  A.  Harper,  Bessemer,  is  countj'  road  engi- 
leer.    G.  S.  Barber  is  chairman. 

Minnesota. 

4"Bids  will  be  received  until  8  p.  m..  March 
1,  by  Charles  Scofield,  city  clerk,  Ortonville, 
Minn.,  for  the  construction  of  cement  side- 
.valks,  gutters,  curbs  and  crossings  during 
1912. 

Mississippi. 

The  city  of  Booneville.  iliss.,  has  sold 
)Onds  to  the  amount  of  $15,000  for  pavement 
ind  street  improvement  purposes.  About  three 
niles  of  concrete  sidewalks  will  be  laid.  Engi- 
leer  C.  L.  W'ood  of  Columbus,  Miss.,  is  mak- 
ng  a  survey  of  the  work  to  be  done. 

The  Board  of  Supervisors  of  Carrol!  County. 
Miss.,  has  passed  an  order  authorizing  a  bond 

•I*  indicates 


issue  of  $30,U0li  for  tiic  purciiase  of  equipment  posals  for  constructing  six  different  roads.   1  he 

to  improve  the  countv  roads.     Vaiden   is  the  roads  are:  ^Lircellus-Marieita  road,  6.40  miles 

county  seat.  long:  the  road  from  Skaneateles  to  improved 

Missouri  highway   No.   867,   five   miles;   the   road   from 

improved     highway     No.     672     northeast     to 

The  city  engineering  department  of  Spring-  Bridgeport,    three    miles ;    the    Baldw  insyille- 

field.  Mo.,  is  preparing  specifications   for  sar-  Euclid    road.    5.61    miles;    the    Euclid-Cicero 

colithic   pavement   and    resurfacing   and   oiling  road.  5.58  miles,   and  6.600   ft.  of  highway  in 

gravel  pavement.     H.   G.   Horton   is  City  En-  (i,g  town  of  Fabius.  which  will  make  connec- 

gineer.     J.  H.  Langston  is  City  Clerk.  tions  between  four  state  roads  that  have  been 

Curtis  Hill,  State  Highway  Engineer  of  Mis-  improved, 

souri,  has  received  plans  and  specifications  for  Under  the   bill   appropriating  $2,466,128  for 

the   building  of  three   and   one-half   miles   of  the  repair  of  highways  by  the"  State  Highway 

rock   road  in  St.   Francois  County,  along  the  Commission   of   New   York  during  1912,  now 

old    Kings    Highway   route,    otherwise   known  under   consideration   by   the   ways   and   means 

as    the    St.    Louis    .Arcadia    road.      The   plans  committee  of  the  .Assembly  Chamber,  .Albany 

specify   the   paying   of  $3,000   a   mile   for   the  County's    allotment    is    $4"6,285,     Rensselaer's 

construction  of   the   road.     Farmington  is  the  $107,000,  Schcnectadv's  $40,309,  Clinton's  $10,- 

countv  seat  of  St.   Froncois   County.  ggj     Columbia's  $25,997,   Essex's  $56,427,   Ful- 

Npw  Tpr«pv  ton's  S-l^.PSS.   Greene's  $51,462,   Montgomery's 

Mew  Jersey.  $105,442,  Otsego's  $20,930.  Saratoga's  $60,834,  ■ 

•J«Bids  will  be  received  until  8  p.  m.,  March  Schoharie's     $1,728.     Warren's    $199,339     and 

4,  bv  Charles  O.  Brown,  mayor,  Haddonfield,  Washington's  $13,300. 

N.  ']..  for  furnisihng  the  necessary  labor  and  Charles    S.    Mead,    W.    J.    H.    Parker    and 

material  required  in  the  construction  of  mac-  George  G.  Follett  have  been  appointed  a  com- 

adam  streets  and  concrete  gutters  in  said  bor-  mittee   by   the    Village   Trustees    of    Moravia, 

ough.     This   work  includes   about   108.342   sq.  N^.   Y..    to   act    with    the   village   trustees   and 

vds.  of  macadam  paving  and  about  20,841  sq.  supervisors  in  looking  after  the  plans  for  lay- 

yds.  of  concrete  gutters.     Bids  for  the  whole  ing   a   brick   pavement    in     East     Cayuga    St., 

must.be  given  by  unit  price  on  each  item  and  through  Main  and  on  South  Main  to  the  vil- 

must  be  accompanied  bv  a  certified  check  for  lage   line.    The   estimated  cost  is   as  follows: 

$8,000,    made    pavable   "to    borough    treasurer.  Macadam.   $5,200;   asphalt,   $1,900.    and   brick. 

Plans  and  specifications  are  on  file  with  Allen  $12,000.    The  road  will  be  either  40  ft.,  or  4o 

Clvmer,  borough  clerk.  ft.   wide.                                      _    _      ,      ^  _ 

®E.  M.  Mullen  &  Co.,  67  Ba^■^•iew  Ave.,  ,  y!"=»g«  President  William  J.  Peach  of  Pu- 
Jersey  City,  N.  J.,  have  been  awarded  the  con-  'ask..  N.  Y.,  has  circulated  a  peition  among 
tract  by  the  Board  of  Street  and  Water  Com-  foperty  ow-ners  whose  property  ab"t  the 
missioners  of  that  city  for  the  improvement  of  In.siness  section  ,rom  Canal  St  ""the  south 
Lafayette  St.,  from  Van  Home  St.  to  100  ft.  ^'^le  to  the  north  end  ot  ^°">;.  P"^.'  P^^.'t'- 
west  of  Woodward  St.,  at  85  9-10  per  cent.  •"?.  fo>;  *'^^P=l^''"S,°lJi'='c'  \!f^|?",w'''  l"t' 
The  work  includes  cement  curbs,  walks  and  It.  is.  planned  to  ask  the  State  Highway  Corn- 
gutters,  street  brick  pavement.  Bids  were  ""^'T/?J''^ii  ^  Ts  mini  ntnL^^^^ 
J  T-  K  1 Q  provided  the  village  and  abutting  owners  will 
opened  reb.  lo.  i  .i  i  i  „„„ 
A  bill  was  recently  introduced  bv  Assembly-      lay  the  balance.                                       

man    Mever    in    the    New    Jersey' Legislature  .  ^^^""VV^  ^''^''^'^^''^^  r^U!^^-,^\V^^^^ 

providing    for   a   Delaware    River   drive    from  t.on    of    14    miles    of    state    roads    m    Wayne 

Trenton^o  the   New  York  state  line  at   Port  County.  N.  \ .,  and    or  over  12  miles  of  coun- 

Jervis.    The  bill  provides  for  an  appropriation  ty  roads,  mcluding  two  miles  north  from  the 

i.(  41  ^nn  nnn                                       i-t-     •-  j^.^^,,,  ^j  Lyons  to  the  town  of  Sodus.     VV.  G. 

ot  ;),i,oUU,uuu.        ^^^  ^^^^  g.^^^_^^  j^^.^^^   j^  County  Road  Superintendent. 

^Bids  will  be  received  until  11  a.  m.,  Feb.  North  Carohna. 
28,  by  Alfred  E.  Steers,  president  borough  of  .J-Bids  will  be  received  until  2  p.  m..  March 
Brooklyn,  N.  Y.,  for  ten  street  improvement  4,  by  Murphy  Township  Highway  Commis- 
contracts,  the  largest  being  No.  5,  for  repaying  sion,  M.  L.  Mauney,  Secy.,  Murphy,  N.  C, 
with  asphalt  the  roadways  of  Leonard  St.,  be-  for  grading  the  Hanging  Dog  Road  and  a 
tween  Greenport  Ave.  and  Broadway,  South  short  section  of  Peach  Tree  St.,  a  distance  of 
9th  St.,  between  Berry  St.  and  Broadway,  and  approximately  8  miles.  The  work  will  consist 
Jamaica  .Ave.,  between  Pennsylvania  Ave.  of  approximately  68,000  cu.  yds.  grading,  1,200 
and  borough  line,  together  with  all  work  ]in.  ft.  vitrified  pipe.  550  cu.  yds.  rubble  mason- 
incidental  thereto.  The  engineer's  esti-  ry,  6,300  lbs.  structural  steel.  Plans,  profiles 
mate  of  the  quantities,  is  as  follows:  94,700  and  specifications  are  on  file  at  the  office  of  G. 
cu.  ft.  asphalt  wearing  surface,  delivered  and  w.  Scott,  Engineer,  Courthouse  Bldg.  A_cer- 
laid,  outside  railroad  area,  no  maintenance  tified  check  for  $500  must  be  filed  with  each 
(measured  in  trucks  as  received  on  the  work)  :  bid. 

5,100  cu.  ft.  of"  asphalt  wearing  surface,  deliv-  ®Jhe  Executive  Board  of  Charlotte,  N.  C, 

ered  and  laid,  within  railroad  area,  no  main-  (.^gg   awarded   the   contract    for   grading   East 

tenance    (measured   in   trucks   as   received  on  j^Tjnth    St.,   extended,  to    Shuman   &   Snell,   at 

the  work)  ;  700  cu.  ft.  extra  binder,  delivered  ^2,400,  and  the  contract  for  the  pipe  and  cul- 

and  laid   (measured  in  trucks  as  received  on  ^.^^^    work    to   Johnson,    Porter    &    Peck,    for 

the  work)  ;  lUO  sq.  yds.  old  stone  pavement  to  $1,327. 

be  relaid ;  90  cu.  yds.  concrete ;  290  lin.  ft.  j^g  j-jt,.  of  Charlotte.  N.  C.  will  do  a  con- 
new-  curbstone  set  in  concrete;  880  lin.  ft.  old  siderable  amount  of  paving  work  this  year,  ac- 
curbstone  reset  in  concrete;  430  lin.  ft.  new  cording  to  Chairman  E.  "VV.  Thompson  of  the 
curbstone  set  in  sand ;  2,200  lin.  ft.  old  curb-  finance  committee  of  the  Board  of  Aldermen, 
stone  reset  in  sand;  100  lin.  ft.  ijew  headers;  Order  of  procedure  in  the  next  paving  con- 
100  lin.  ft.  old  headers  reset;  164  noiseless  tracts,  and  cost  of  same,  as  estimated  by  the 
covers  and  heads  for  sewer  manholes.  The  q^^,.  Engineer,  as  follows: 
time  allowed  for  the  completion  of  the  work  -City's  Total 
and  the  full  performance  of  the  contract  will  j, c^ham-Fifth    to    Southern     ''^'''-        '"^^ '' 

be  90  working  davs.     The  amount  ot  security  Railwav  S  7,357    $  25,701 

required  will  be  $15,000.  W.   Trade— Southern  RaUway  to 

^Bids   will   be   received   until   3   p.   m.,   Feb.  .-^p«°,f'|riphiferave- io  Thir^     "'                  ' 

29   bv  Park  Board  at  the  office  of  the  Depart-  ^teeSlh^     ......     !.    3.226       12.17!. 

ment   of   Parks,   5th   .Ave.   and   64th    St.,    New  s.  Tryon—Morehead  to  Bland. ...     3,891        13.3S2 

York  city,  for  furnishing  and  delivering  40,000  if>rrad^w7omrwn'?o'cSeT:     Ull        'llsfo 

gals,  emulsitvmg  road  sprinkling  oil.  Cedar— Trade  to   Third 3.163  S,24a 

On  recommendation  of  State  Superintendent       E.  Sixth-Tryon  to  College 16S  1,,52 

Duncan  W.  Peck  the  State  Highway  Commis-  ^•b?°J'J|^?5'*-^^'""'^''^^"*  '"  ^^^^  21,148        47.72.-! 

sion  of  New  York  will  let  contracts  the  com-       x    Poplar— Trade  to  Tenth 4.S79        16,729 

ine  season   for   nearlv  27   miles   of   state  high-  N.  Chin-ch— Sixth  to  Seventh....        924          3,224 

-         n.,.,r,ri.,,vA       Pr,iiiih'         Recnliitinns  E.     Boulevard — South    Boulevard 

ways      m     Ononoaga      County.        Resolutions  to  .-Vvondale 14,904        41,511 

adopted  call  for  the  completion  of  plans  and  

specifications  and   the   advertisement   for  pro-  Total  $74,584    $220,113 

work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Ohio. 


®The  Smithfield-Hopedale  Free  Turnpike 
Road  Commissioners,  at  the  office  of  the 
countj'  auditor,  Steubenville,  O.,  have  awarded 
the  following  contracts  for  the  grading,  sewer- 
ing and  macadamizing  of  the  Smithfield  and 
Hopedale  free  turnpike  road,  grading  21  ft. 
wide  and  macadam  10  ft.  wide,  for  which  bids 
were  opened  Feb.  15 :  S.  T.  Frazier,  Bloom- 
ingdale,  O.,  section  1,  10,283  ft.  long,  $9,637; 
section  2,  9,735  ft.  long,  $10,340.  Wm.  Heburn, 
Mt.  Pleasant,  O.,  section  3,  9,984  ft.  long, 
$9,856. 

Plans  and  specifications  are  being  prepared 
for  the  construction  of  from  35  to  40  blocks  of 
macadam  pavement  in  Troy,  O.,  on  a  concrete 
base.  Estimates  have  not  been  completed. 
The  work  will  be  in  charge  of  the  Public  Im- 
provement Commission  of  the  Council,  J. 
Hays  Stewart,  chairman.  Thos.  J.  Gibbs  is 
clerk  of  the  Council. 

Oregon. 

•I«Bids  will  be  received  until  10  a.  m.,  Feb. 
28,  by  F.  S.  Fields,  Multnomah  County  Clerk, 
Portland,  Ore.,  for  the  furnishing  fuel  oil  and 
road  oil  to  Multnomah  County,  for  a  period 
of  one,  two  or  three  years.  Deliveries  to  be 
made  bv  tank  wagon  at :  Courthouse,  Mult- 
nomah Hospital,  ferrv  boat  "Lionel  R.  Web- 
ster," ferry  boat  "W.  S.  Mason,"  ferry  boat 
"St.  Johns."  Bidders  to  state  place  of  de- 
livery for  road  oil  in  carload  lots.  For  fuel 
oil  for  Kelly  Butte,  state  place  where  our 
wagons  can  call.  For  Multnomah  farm,  f.o.b. 
at  farm. 

The  Oregon  Good  Roads  League  was  re- 
cently organized  at  Corvallis.  Ore.,  with  Vic- 
tor P.  Moses,  County  Judge  of  Benton  County, 
Corvallis,  President ;  Prof.  E.  F.  Avers  of 
Oregon  Agricultural  College,  Corvallis,  Sec- 
retary, and  the  following  directors:  J  R.  Ed- 
wards of  Lincoln  Coimty,  Toledo;  Prof.  H. 
M.  Parks  of  Oregon  Agricultural  College,  and 
P.  B.  Cator  of  Benton  County,  and  others. 
The  purpose  of  the  organization  is  to  foster 
good  roads  building  in  the  state  and  to  supply 
supervisors  and  others  with  information  that 
may  aid  them  in  the  highway  improvements 
under  their  jurisdiction. 

City  Engineer  Tom  Hurlburt  of  Portland, 
Ore.,  has  completed  plans  and  specifications  for 
the  improvement  of  two  Sellwood  streets,  and 
will  ask  for  bids  on  a  new  kind  of  asphalt 
pavement,  as  well  as  other  classes.  The  esti- 
mated cost   is  $1.50   per   sq.   yd. 

Pennsylvania. 

The  Favette  County  Commissioners,  Union- 
town,  Pa.,  have  determined  to  establish  a 
county  highway  department  for  the  purpose  of 
constructing  permanent  roads.  The  new  depart- 
ment will  act  in  conjunction  with  the  branch 
of  the  State  Highway  Department  to  be  lo- 
cated at  LTniontown.  The  Commissioners  have 
levied  a  one-mill  road  tax. 


Tennessee. 

®The  Stokes  Construction  Co.  has  been 
awarded  the  contract  by  the  Washington 
County  Board,  Jonesboro,  Tenn,,  for  the 
grading  and  macadamizing  of  31  miles  of 
road  in  Washington  County,  being  part  of  the 
Memphis  to  Bristol  highway.  Bids  were 
opened  Feb.  15. 

®The  Cleveland  Trinidad  Paving  Co.,  of 
Cleveland,  O.,  has  been  awarded  the  contract 
by  the  officials  of  Johnson  City,  Tenn.,  for  the 
construction  of  pavement  in  Paving  District 
N;o.  9,  being  West  Main  St.,  for  $12,036.  The 
company  is  just  coinpleting  an  $87,000  paving 
contract  in  the  city. 

The  City  Commissioners  of  Memphis,  Tenn., 
have  passed  an  ordinance  for  the  paving  of 
Fourth  St.,  between  Union  and  Court  Aves. 
According  to  the  estimate  of  City  Engineer 
J  H.  Weatherford,  the  improvement  will  cost 
$11,594.    Asphalt  will  be  used. 

Texas. 

4*Bids  will  be  received  .until  10  a.  m.,  March 
5,  by  J.  G.  Sutton,  City  Secretary,  Beaumont, 
Texas,  for  all  or  any  portion  of  the  follow- 
ing work:  For  furnishing  all  tools,  material, 
labor,  etc.,  necessary  for  paving  approximately 
93,000  sq.  yds.,  on  concrete  foundations,  with 
vitrified  brick,  asphalt,  bitulithic,  or  creosoted 
wooden  blocks,  or  any  other  material,  as  may 
be  determined  by  the  City  Council;  and  also 
approximately  37,000  lin.  ft.  of  concrete  curb. 
A  certified  or  cashier's  check  in  the  sum  of 
$1,000,  made  payable  to  Emmett  A.  Fletcher, 
Mayor,  on  some  Beaumont  bank,  will  be  re- 
quired to  accompany  said  bid.  For  specifica- 
tions, streets  to  be  paved,  or  any  other  infor- 
mation, apply  to  C.  L.  Scherer,  City  Engineer. 

®Okander  Bros.,  of  Waco,  Tex.,  have  se- 
cured the  contract  to  pave  two  alleys  in  the 
business  section  of  the  city  of  Temple,  Tex., 
with   vitrified   brick. 

The  City  Council  of  San  Angelo,  Tex.,  has 
ordered  an  election  to  determine  whether  or 
not  the  city  is  to  issue  bonds  to  the  amount  of 
$40,000  to  carry  on  additional  paving  work. 
Chadbourne  and  Twohig  Sts.,  are  to  be  paved. 

Citizens  owning  property  abutting  upon  both 
sides  of  Webster  Ave.,  between  Main  and 
Crawford  Sts.,  have  petitioned  the  City  Coun- 
cil of  Houston,  Tex.,  to  pave  that  thorough- 
fare with  brick. 

It  is  reported  the  Robertson  County  Com- 
missioners' Court,  Franklin,  Tex.,  has  acted 
favorably  on  the  proposed  issuance  of  bonds 
in  the  sum  of  $150,000  by  the  county  for  the 
construction  of  good  roads.  It  is  proposed  to 
construct  about  50  miles  of  hard  clay  roads.  G. 
L.  Cade  is  Assistant  County  Engineer. 

The  Chamber  of  Commerce  of  San  Angelo, 
Tex.,  has  inaugurated  a  campaign  for  good 
roads  in  Tom  Green  County.  The  County 
Commissioners  have  indicated  their  willing- 
ness to  call  an  election  for  a  bond  issue.  The 
estimated  cost  is  $150,000. 


Washington. 

4«Bids  will  be  received  until  Feb.  27  b 
Board  of  King  County  Commissioners,  Seat 
tie,  Wash.,  for  the  construction  of  Charle 
Schafer  road  near  Vason,  Wash.  The  wor 
will  include  grading,  grubbing  and  clearing. 

•{•Bids  will  be  received  until  March  7  b 
Board  of  Whatcom  County  Commissionen 
Bellingham,  Wash.,  for  the  construction  of  V 
mile  of  road  on  the  extension  of  Hannega; 
Road ;  also  for  building  a  mile  of  road  tieai 
Lynden. 

^Bids  will  be  received  until  March  5  by  C 
R.  Bell,  town  clerk,  Castlerock,  Wash.,  fo. 
grading  of  Improvement  District  No.  4.  Re 
advertisement  of  work  for  which  bids  wer 
received  Feb.  6. 

®The  King  County  Commissioners,  Seattk 
Wash.,  have  awarded  the  contract  for  the  con 
struction  of  16.488  ft.  of  the  North  Trunl 
Blvd.  to  J.  H.  Cullen  &  Co.,  6020  Third  St, 
N.  W.,  Seattle,  for  $13,998.  Other  bidder 
were:  Frazier  &  Anderson,  $14,179.75;  Sloani 
Bros.,  $14,720;  Yost  &  Son,  $14,950;  W.  F 
Mannev  &  Co.,  $15,000 ;  Geo.  Banderet,  $17,500 
J.  L.  Stanley,  $17,711.88;  Geo.  C.  Detrick  h 
Co.,  $17,982;  Pacific  Contracting  Co.,  $19,018 
A.  Peterson  &  Co.,  $19,200;  MacQuaid  S, 
Moore,  $20,701.25. 

All  bids  received  by  J.  M.  Shields,  auditor 
Skagit  County,  Mt.  Vernon,  Wash.,  on  Feb.  6 
for  the  construction  of  5,728  ft.  of  the  Asplanc 
road,  have  been  rejected. 

The  City  Commission  of  Hoquiam,  Wash, 
has  been  petitioned  for  the  paving  of  K  St. 
from  Eighth  to  11th  Sts.,  and  J  St..  froir 
Seventh  to  11th  Sts.  The  work  will  include 
about  20,000   sq.   yds.   of  paving. 

Wisconsin. 

•J«Bids  will  be  received  until  11  a.  m., 
March  4,  by  Board  of  Public  Works,  Mani- 
towoc, Wis.,  for  the  construction  of  20,000  sq. 
yds.  of  brick  and  asphalt  pavement  on  con- 
crete foundation  with  cement  filler,  including' 
limestone  curb.     W.  Rudolph  is  city  engineer. 

The  City  Council  of  Manitowoc,  Wis.,  has 
passed  an  ordinance  adopting  the  paving  speci- 
fications and  authorized  the'  Board  of  Public 
Works  to  advertise  for  bids  for  the  paving  of 
five  streets.  The  specifications  provide  for  a 
5-in.  concrete  base  and  a  3-in.  curb. 

The  City  Council  of  Fond  du  Lac,  Wis., 
has  decided  to  pave  Hoyt  St.,  from  Olcott  St. 
to  Park  Ave. ;  Third  St.,  from  Park  Ave.  to 
Everett  St.,  and  Algoma  St.,  from  East  Di- 
vision to   Merrill   St. 

Canada. 
The  Ontario  Good  Roads  Association,  ac- 
cording to  advices  from  Toronto,  Ont.,  has 
called  upon  the  Dominion  Government  to  lay 
their  views  on  highway  construction  before  the 
Ministers.  The  association  plans  the  con- 
struction of  2,000  miles  of  Provincial  State 
highways  and  5,000  miles  of  county  roads  in 
the  next  10  years. 


B R I D G E S — S T E E L     AND      CONCRETE 


Arkansas. 

®The  contract  for  the  construction  of  22 
steel  bridges  included  in  the  Drainage  Dis- 
trict No.  9,  Mississippi  County,  Ark.,  for 
which  bids  were  received  Jan.  25,  has  been 
awarded  to  the  Stites  Steel  Bridge  &  Con- 
struction Co.,  St.  Louis,  Mo.,  at  $14,411. 

California. 

As  the  result  of  a  consultation  between  I. 
N.  Noble,  Los  .A.ngeles  County  Surveyor,  Los 
Angeles,  Calif.,  and  J.  L.  Harrington,  of  Wad- 
del  &  Harrington,  Consulting  Engineers,  Kan- 
sas City,  Mo.,  the  plans  and  specifications  for 
the  proposed  Arroyo  Seco  bridge  will  be 
changed,  at  the  request  of  the  county  authori- 
ties, to  provide  for  a  2-arch  monolithic  struc- 
ture. Bids  for  the  work  will  be  advertised 
soon. 


Board  of  Colusa  County  Supervisors  has 
approved  petition  of  a  committee  of  citizens 
from  Princeton  for  a  bridge  over  the  Sacra- 
mento River  at  that  place  and  it  is  probable 
that  the  structure  will  be  erected  during  this 
summer. 

Board  of  County  Supervisors,  Sacramento, 
Calif.,  has  instructed  the  County  Surveyor  to 
prepare  plans  and  specifications  for  the  con- 
struction of  two  trestles  in  connection  with 
the  new  county  bridge  over  the  .A.mcrican 
River  at  J  St. 

Colorado. 

It  has  been  recommended  that  the  City 
Council,  Denver,  Colo.,  use  the  Permanent  Im- 
provement Fund 'of  $125,000  toward  complet- 
ing the  West  Colfa.x  viaduct  or  the  Broadway 
extension,  which  will  cost  about  $115,000. 

Work  has  started  under  supervision   of  the 


State  Engineer,  Denver,  Colo.,  excavating  for 
the  abutments  of  the  proposed  $50,000  rein- 
forced concrete  bridge  over  the  Arkansas 
River  on  the  Santa  Fe  trail  east  of  La  Junta. 
Plans  and  specifications  have  been  submitced 
to  the  state  authorities,  who  have  agreed  to 
pay  one-half  the  expense  and  it  is  hoped  that 
the  balance  of  the  necessary  amount  can  be 
raised  in  time  to  proceed  with  the  work. 

Idaho. 

The  Board  of  Bingham  County  Commission- 
ers, Blackfoot,  Idaho,  has  awarded  the  con- 
tract for  the  construction  of  five  steel  bridges 
to  Perham  &  Harris,  St.  Anthony,  Idaho. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Feb.  23, 
by  T.  E.  Johnson,  Township  Clerk,  Sangamon 
township,  Piatt  county.  111.,   for  the  construc- 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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lion  of  one  steel  highway  bridge  of  two  spans 
!)f  100  ft.  each  on  concrete  abutments  and 
jier.  Plans  and  specifications  are  on  file 
■vith  the  town  clerk  at  White  Heath,  III. ;  also 
lit  the  office  of  W.  J.  Day,  engineer,  Bement, 

III- 
•J>Bids  will  be  received  at  the  Town  Clerk's 

.fficc,  Collinsville,  111.,  up  to  1  p.  m.,  Feb.  28, 
,or  the  construction  of  three  reinforced  con- 
irete  bridges  in   Collinsville  Township,  Madi- 

on  County.     William  Grenard,   Town   Clerk, 

:o!linsville,  III. :  Chris.  Andrews,  span,  14  ft. ; 
{dy.,  20  ft.;   type,   R.   C.   box;   115  cu.  yds.; 

teel,    9,480    lbs.;    %-mile    from    Sand    IJank 

witch.  Diedering,  span,  12  ft. ;  Rdy.,  16  ft. ; 
\-pe,  R.  C.  Sub.  and  Super. ;  46  cu.  yds. ;  steel, 

092  lbs.;  1%  miles  from  Marvville.  Kalb- 
ieisch,  span,  14  ft.;   Rdy.,  20  ft.;  tvpc,  R.  C. 

ox;  182  cu.  yds.;  steel,  13,896  lbs.;  1  mile 
rom  Sand  Bank  switch.     All  material  for  the 

bove  bridges  will  have  to  be  shipped  in.  Pres- 

nt  structures  for  1  and  3  are,  5%-ft.  steel 
ubes;  No.  1  has  a  9-ft.  wood  bridge.  On  ac- 
ount  of  the  condition  of  the  excavation,  it 
i  requested  that  a  personal  examination  of 
he  bridge  sites  be  made  before  bidding  on 
ame.  Work  to  be  completed  on  or  before 
lugust  1,  1912.  More  detailed  information 
lay  be  had  by  an  examination  of  the  plans 
nd  specifications  prepared  by  the  Illinois 
lighway  Commission,  which  may  be  seen  at 
lie  Town  Clerk's  office  or  may  be  obtained 
pon  application  in  writing,  from  the  Illinois 
iiehway   Commission.   Springfield,   111. 

®.\t  a  meeting  of  the  Committee  of  Super- 
isors  and  Highway  Commissioners  of  Cotton- 
,-ood  and  Union  Townships,  Greenup,  111.,  the 
ontract  for  the  construction  of  a  bridge  over 
tvan  Ford  was  awarded  to  P.  J.  Coggin,  Ar- 
ola.  111.,  at  $8,120. 

1  ©Following  are  the  low  bids  submitted 
o  L.  E.  McGann,  Commissioner  of  Public 
Vorks,  Chicago,  111.,  for  removing  and  dis- 
losing  of  present  draw  span,  center  pier 
nd  center  pier  protection  of  Chicago  Ave. 
iridge,  including  piles,  pile  clumps  and  ob- 
tructions:  Fitz  Simons  and  Connell  Dock 
i  Dredging  Co..  S  N.  La  Salle  St.,  $800; 
iredginof  material,  measured  in  scows  quan- 
ity  assumed  15,000  cu.  yds.,  $4,350,  Na- 
ional  Contracting  Co.,  189  W.  Washington 
)t.  Bids  opened  January  25th.  The  con- 
ract  has  been  awarded. 

The  city  of  Waukegan,  111.,  contemplates  the 
rection  of  a  reinforced  concrete  highway  via- 
!uct  at  Genesee  St.,  the  engineer's  estimate 
or  which  is  $69,891.40.  This  viaduct  will  be 
■aid  for  by  special  assessment,  but  the  work 
annot  be  advertised  until  after  confirmation 
y  the  county  court,  which  will  probably  be 
arly  in  March.  After  confirmation  the  work 
I'll!  be  advertised  two  weeks,  but  as  this  will 
ot  allow  very  much  time  for  the  preparation 
f  bids,  it  has  been  considered  proper  to  allow 
uch  contractors  as  desire  them  to  obtain 
rawings  and  specifications  before  the  bids 
re  advertised  for.  Plans  and  specifications 
lay  be  obtained  of  Westcott  &  Ronneberg, 
89  W.  Madison  St.,  Chicago,  111.  A  deposit 
■f  $2.5  will  be  required  to  insure  the  safe  re- 
urn  of  the  plans  and  specifications.  Plans 
nd  specifications  may  be  viewed  also  at  the 
■ffice  of  Engineering  &  Contr.^cting.  608  S. 
)earborn  St.,  Chicago,  111.  M.  J.  Douthitt, 
Vaukegan,  111.,  is  assistant  superintendent  of 
■ublic  works  and  Alvah  S.  Rogers  is  secre- 
ary  of  the  Board  of  Local  Improvements. 

Indiana. 

At  a  recent  meeting  of  the  White  County 
Council,  Monticello,  Ind.,  appropriated  $30,000 
jr  the  construction  of  a  number  of  county 
ridges  during  the  1912  season. 

(yThe  Gibson  County  Commissioners,  Prince- 
3n,  Ind.,  have  awarded  the  contract  for  the 
rection  of  three  bridges  and  repairing  an  old 
tructure,  to  George  Soller,  at  $2,897.  Other 
idders  were  Vincennes  Bridge  Co..  $3,298 ; 
Villiam  Toelle,  $4,312;  J.  G.  Berger  (three 
ridges),  $3,060.  Patoka  Township  gets  one 
f  the  new  bridges,  to  be  located  on  the  Mt. 
"armel  road  near  the  residence  of  Hfenry 
'Weppy.  The  other  two  bridares  and  the  re- 
air  job  are  in  Union  Townshic. 


Iowa. 

•I»The  Minnehaha  County  Board  of  Com- 
missioners, Sioux  Falls,  la.,  will  receive  bids 
March,  8,  for  the  construction  of  bridges  to 
be  constructed  in  the  countv  during  the  en- 
suing year. 

®The  contract  for  the  construction  of  bridges 
in  Monona  County  has  been  awarded  by  the 
Board  of  Supervisors,  Onawa,  la.,  to  the  Iowa 
Bridge  Co.,  Des  Moines,  la.  Other  bidders  for 
the  work  were :  Continental  Bridge  Co.,  Chi- 
cago. 111.;  Weftern  Bridge  Co.,  Omaha,  Neb.; 
A.   E.   Shorlhill,  Marshalltown,  la. 

®The  Board  of  County  Supervisors.  Cedar 
R.apids,  la.,  has  let  the  contract  for  the  furn- 
ishing of  three  bridges  and  erecting  two  of 
them  (excepting  the  contract  for  concrete)  to 
the  Clinton  Bridge  Co.,  Clinton.  la.,  at  $-1,570. 
D.  Jaync,  Marion,  at  $650,  got  the  concrete 
work.  One  structure  will  be  erected  at  Ivan- 
hoe,  in  Franklin  Township,  and  will  consist 
of  4  71-ft.  steel  spans.  Other  bids  for  furnish- 
ing and  erecting  the  bridges  complete  were  as 
follows :  Carmody  Foundry  and  Machine  Co., 
Cedar  Rapids,  $14,143.95 ;  Leonard  Construc- 
tion Co.  of  Dubuque,  $13,1.57.;  J.  D.  Palmer 
Co.  of  Cedar  Rapids,  $10,047 ;  Ottumwa  Con- 
struction Co.,  $9,263 ;  Clinton  Bridge  Co.,  $8.- 
263.  • 

The  Fort  Dodge,  Des  Moines  &  Southern 
Interurban  Railway  Co.,  has  had  plans  pre- 
pared for  the  construction  of  a  steel  bridge 
to  replace  the  present  high  trestle  between 
Boone,  la.,  and  Des  Moines  River.  The  con- 
tract for  the  work  will  probably  be  let  in  the 
near  future.  H.  M.  Wallace,  Boone,  la.,  is 
Vice  President  and  General  Manager  of  the 
company. 

Complying  with  the  request  of  the  commit- 
tee from  the  Improvement  Association  of 
Cole's  xT.ddition,  the  City  Council  of  Siou.x 
City,  la.,  is  to  take  up  for  consideration  the 
matter  of  building  a  bridge  over  the  Floyd 
River  on  1 1th  St.. "estimated  to  cost  $7,000. 

Kentucky. 

It  is  reported  that  bids  for  the  construction 
of  the  railroad  bridge  over  the  Ohio  River 
12  miles  below  Paducah,  Ky.,  will  be  opened 
March  15,  and  that  the  contract  will  be  let 
within  30  daj's  thereafter.  The  bridge  is  to 
be  built  jointly  by  the  Burlington,  which  in- 
itiated the  enterprise ;  the  Illinois  Central,  the 
Louisville  &  Nashville,  the  Frisco  and  Big 
Four  railroads.  It  will  cost  $3,600,000  and 
another  million  will  be  spent  in  constructing 
terminal  facilities  and  shops.  The  Nashville, 
Chattanooga  &  St,  Louis  will  double  track  to 
the  bridge  from  Paducah,  where  a  belt  line 
right-of-way  already  has  been  secured  and  will 
handle  the  Burlington  business  south,  at  least 
until  the  Burlington's  own  fines  to  gulf 
ports,  rumored  to  be  already  in  the  building 
link  at  a  time,  are  connected.  It  is  persist- 
ently suggested- that  the  Illinois  Central  is  con- 
templating the  regrading  and  double-tracking 
of  the  division  from  Carbondale,  111.,  to  Me- 
tronolis,  with  a  view  to  sending  some  of  the 
through  traffic  from  Chicago  and  St.  Louis 
south  over  the  new  bridge. 

Maryland. 

According  to  an  announcement  reported  to 
have  been  made  by  A.  W.  Thompson,  General 
Manager  of  the  Baltimore  &  Ohio  R.  R.,  Balti- 
more, Md.,  the  proposed  subway  under  the 
Virginia  Ave.  crossing,  Cumberland,  Md.,  will 
be  constructed  in  the  near  future. 

Michigan. 

®The  Muskegon  County  Board,  Muskegon, 
Mich.,  has  awarded  the  contract  for  replacing 
the  fallen  bridge  over  Crokery  Creek  at  Re- 
venna  to  the  Beach  Manufacturing  Co.,  Char- 
lotte, Mich.,  at  $2,250. 

E.  A.  Hunt.  City  Engineer,  Battle  Creek, 
Mich.,  has  started  preparing  plans  for  the  con- 
struction of  the  proposed  bridge  over  the  Kala- 
mazoo River  at  Carlyle  St.  The  structure  will 
be  150  ft.  long  and  50  ft.  wide  and  is  estimated 
to  cost  about  $8,000.  The  construction  work 
will  be  started,  it  is  believed,  about  July  1. 

Minnesota. 

.■\  petition  is  being  circulated  at  Twig,  Minn., 


asking  that  the  St.  Louis  County  Commission- 
ers, Duluth,  Minn.,  take  up  the  matter  of 
building  a  bridge  over  the  Cloquet  River  on 
the  Cloquet  River  road. 

The  City  Council  of  Duluth,  Minn.,  has 
under  consideration  the  construction  of  a  new 
bridge  at  87th  St.  to  replace  the  structure 
which  was  recently  partially  destroyed  by  fire. 
The  cost  of  such  an  improvement  is  estimated 
at  about  $10,000. 

The  City  Council  of  Minneapolis.  Minn.,  on 
the  recommendation  of  the  Ways  and  Means 
Committee,  ordered  the  issuance  of  $200,000 
of  bonds  for  the  construction  of  new  bridges. 
.\iulrew  Rinker  is  City  En,gineer. 

Missouri. 

®Grundy  County  Highway  Engineer  M.  E. 
Moonep.  Trenton,  Mo.,  has  awarded  the  con- 
tract for  the  construction  of  a  steel  bridge 
over  the  Grand  River  at  the  John  I.  Craig 
ford,  between  Harrison  and  Grundy  Counties, 
to  the  Canton  Bridge  Co.,  Canton,  O.,  at  $1,- 
474. 

A  petition  is  being  circulated  at  Bethany, 
Mo.,  asking  that  a  new  bridge  be  constructed 
across  the  river  at  that  place. 

Advices  from  Washington,  D.  C,  state  that 
the  House  of  Representatives  has  passed  the 
bill  extending  the  time  within  which  the  city 
of  St.  Louis  may  complete  the  construction 
of  the  free  municipal  bridge  across  the  Missis- 
sippi River.  The  present  statute  expires  Jan. 
7,  1913.  As  amended,  the  bill  provides  for  an 
extension  of  three  years  from  the  date  of  the 
approval  of  the  act. 

Montana. 

^Bids  will  be  received  until  March  6  by 
Warren  E.  Evans,  clerk,  Powell  County  Com- 
missioners, Deer  Lodge,  Mont,,  for  the  con- 
struction of  a  steel'  bridge  over  Deer  Lodge 
river  at  Garrison,  Mont. 

New   Mexico. 

®Commissioners  of  Bern  Alillo  County,  Al- 
buquerque, N.  Mex.,  have  awarded  the  con- 
tract for  the  construction  of  a  breakwater  at 
the  west  end  of  the  Barelas  bridge  to  J.  R. 
Sanchez  at  $1,350.  Bids  are  also  being  asked 
by  County  Clerk  A.  E.  Walker  for  a  wing 
dam  to  be  built  just  above  the  west  end  of 
the  bridge. 

New  York. 

A  bill  has  been  introduced  asking  that  the 
state  appropriate  $100,000  for  the  construction 
of  a  steel  bridge  at  or  near  Vischer's  ferr}'. 
Providing  the  amount  is  allowed,  plans  for  the 
structure  will  be  prepared  by  the  State  En- 
gineer. 

North  Carolina. 

•J«Bids  will  be  received  until  8  p.  m.,  Feb.  26, 
by  Bridge  Committee,  Salisbury,  N.  C,"  for 
building  a  bridge  across  South  River  between 
Rowan  and  Davie  Counties.  Plans  and  speci- 
fications are  on  file  at  the  office  of  Register  of 
Deeds  in  Salisbury,  N.  C.  Bids  for  grading 
and  abutments  will  be  received  at  the  same 
time  under  separate  contract.  C.  M.  Miller, 
Salisbury,  is  Engineer. 

Ohio. 

•|«Bids  will  be  received  until  noon,  Feb.  26, 
by  Director  of  Public  Service,  Cleveland.  O., 
for  lumber  for  the  repair  of  city  bridges.  Plans 
and  specifications  may  be  obtained  of  the  Chief 
Engineer.  W.  J.  Springborn  is  Director  and 
W.  H.   Kirby  is   Secretarj'. 

^Bids  will  be  received  until  Feb.  26  by  the 
Board  of  County  Commissioners,  Millersburg, 
O.,  for  the  construction  of  two  steel  girder 
bridges  and  one  steel  truss  bridge,  being  70,  60 
and  56  ft.  in  length  and  having  14  ft.  road- 
ways. The  costs  of  the  structures  are  esti- 
mated at  $1,298,  $1,338  and  $1,291  respectively. 
W.  L.  Reidenbach,  Millersburg,  O.,  is  engi- 
neer. 

•{•Bids  will  be  received  until  noon,  March 
5,  by  S.  A.  Kinnear,  Director  of  Public  Serv- 
ice, Columbus,  O.,  for  furnishing  the  neces- 
sary labor  and  constructing  under  Contract  17, 
the  masonry  and  approaches  to  and  the  sub- 
structure of  a  viaduct  over  the  tracks  of  the 
Hocking  Valley   Railway  on   South   High   St., 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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in  Columbus.  A  certified  check  for  10  per  cent 
of  the  amount  of  bid  and  payable  to  Cal.  R. 
Boulton,  Clerk,  must  be  iiled  with  each  bid. 
The  engineer's  estimate  of  quantities  is  as 
follows:  Item  No.  1,  e.xcavation.  18,500  cu. 
yds. ;  No.  2,  embankment,  20,200  cu.  yds. ;  No. 
3,  concrete,  Class  A  (parapet  wall),  1,540  lin. 
ft.;  No.  4,  concrete.  Class  B  (footings),  3,500 
cu.  yds.;  No.  5.  masonry,  Class  A  (coping), 
1,540  lin.  ft.;  No.  6,  masonry.  Class  B  (con- 
crete, with  standstone  facing),  7.500  cu.  yds. ; 
No.  7.  limestone  wheel  course,  190  lin.  ft. ;  No. 
8,  twisted  steel  rods,  30,000  lbs.;  No.  9,  ex- 
panded metal,  5,850  sq.  ft. ;  No.  10,  crushed 
stone  for  roadway  surface,  1,000  cu.  yds. 

Oklahoma. 

®The  Oklahoma  County  Board  of  Commis- 
sioners, Oklahoma  City,  Okla.,  has  awarded 
the  contract  for  the  construction  of  a  steel 
bridge  near  Jones  to  the  Kansas  City  Bridge 
Co.,  at  $2,993. 

The  Corporations  Commission  at  Oklahoma 
City,  Okla.,  has  issued  instructions  to  the 
Santa  Fe  System  to  build  a  viaduct  over  its 
tracks  in  Guthrie,  Okla.,  at  either  Cleveland, 
Oklahoma,  or  Noble  Aves.  Plans  and  specifi- 
cations are  to  be  submitted  to  the  Commission 
within  60  days. 

Oregon. 

The  Multnomah  County  Court,  Portland, 
Ore.,  has  adopted  the  recommendation  of  Road 
Supervisor  Chapman  to  construct  a  new  steel 
bridge  with  a  span  of  300  ft.  to  replace  the 
present  wooden  structure  over  the  Sandy  River 
at  Troutdale.  The  cost  of  the  work  will 
amount  to  about  $20,000,  it  is  expected.  Engi- 
neers will  be  engaged  at  once  to  make  sound- 
ings and  draw  plans  and  specifications  for  the 
work  and  the  contract  will  be  advertised  as 
soon  as  the  necessary  information  is  available. 

It  is  believed  that  the  Polk  County  Court, 
Dallas,  Ore.,  w-ill  shortly  take  active  steps  to- 
ward the  construction  of  a  new  steel  bridge 
over  the  slough  on  the  west  side  of  the  Wil- 
lamette River,  near  Independence,  Ore.,  to  re 
place  the  old  wooden  structure  at  that  place. 

The  Court  of  Benton  County,  Corvallis,  Ore., 
will  probably  appropriate  $60,000  for  the  con- 
struction of  a  bridge  over  the  Willamette 
River,  between  Benton  and  Linn  Counties. 

City  Engineer,  Thomas  Hurlburt,  Portland, 
Ore.,  has  recommended  that  the  new  bridge 
over  the  Willamette  River  south  of  the  Haw- 
thorne bridge,  be  constructed  at  Spokane  Ave., 
to  replace  the  Selwood  ferry. 

Pennsylvania. 

Commissioners  of  Washington  and  Fayette 
Counties,  Pa.,  will  probably  take  action  short- 
ly in  regard  to  the  construction  of  the  pro- 
posed bridge  over  the  Monongahela  River,  be- 
tween Brownsville,  Washington  County  and 
South  Brownsville,  Fayette  County.  The  esti- 
mated cost  of  the  structure  is  about  $150,000. 
Washington,  Pa.,  is  county  seat  of  Washing- 
ton, Pa. 

Citizens  of  Bechtelsville,  Pa.,  have  petitioned 
the  Berks  County  Court,  Reading,  Pa.,  to  ap- 
point viewers  to  pass  upon  the  necessity  of 
the  erection  of  a  new  county  bridge  over  the 
north  branch  of  Swamp  Creek  at  Main   St. 

It  is  reported  in  Norristown,  Pa.,  that  Mont- 
gomery County  and  the  Philadelphia  &  Read- 
ing and  the  Pennsylvania  Railroad  will  jointly 
construct  a  concrete  bridge  over  the  Schuyl- 
kill River  connecting  with  Valley  Forge  on 
the  west  side  of  the  river.  The  cost  of  the 
work  is  estimated  at  $250,000. 

The  Harrisburg  Park  Commission,  V.  Grant 
Forrer,  P.  O.  Box  672,  Harrisburg,  Pa.,  Secy., 
will  construct  a  bridge  over  Spring  Creek  pro- 
viding the  City  Council  appropriates  the  money 
within   the  next   two   months. 

South  Carolina. 

®Board  of  Chester  County  Commissioners, 
Chester,  S.  C,  has  awarded  the  contract  for 
the  furnishing  of  five  new  bridges  to  be  erect- 
ed by  the  county,  to  Austin  Bros.,  Atlanta,  Ga., 
at  $1,000.  The  structures  will  be  located  as 
follows :     180-ft.  span  for  South  Fork  Fishing 


Creek,  near  the  residence  of  Mr.  John  O.  Dar- 
by; 40-ft.  span  to  go  across  Little  Rock  Creek, 
near  the  residence  of  Mr.  W.  O.  Guy;  30-ft. 
span  to  go  across  the  Rainey  Branch,  on  the 
York  road;  one  20-ft.  span  to' be  erected  across 
Grassy  Run.  on  the  Lancaster  road,  and  the 
other  20-ft.  span  to  be  used  across  Polly  Walk- 
er Branch  on  the  Lowryville  road. 

South  Dakota. 

©Commissioners  of  Brown  County,  S.  Dak., 
at  Aberdeen,  have  awarded  the  contract  for 
the  construction  of  four  new  bridges  and 
moving  and  repairing  two  others  to  C.  E. 
Gilbert,  Aberdeen,  S.  Dak.,  at  $12,971.  Other 
bidders  and  their  amounts  were :  The  Illinois 
Steel  Bridge  Co.,  $16,885;  Marsh  Engineering 
Co.,  $16,6.50;  Joliet  Bridge  &  Iron  Co.,  Joliet, 
111.,  $17,270;  International  Bridge  and  Iron 
Co.,  $14,606  ;  Lepper  Construction  Co.,  $17,072  ; 
A.  Y.  Bayne,  $16,282. 

®The  following  bids  were  received  Feb.  6, 
by  Board  of  Butte  County  Commissioners,  at 
the  office  of  D.  C.  Barr,  County  Auditor,  Belle- 
fourche,  S.  Dak.,  for  the  erection  (county 
furnishes  the  material)  of  wooden  bridges 
during  1912  in  Butte  County,  of  which  Carl  C. 
Adams,  Scotney  Block,  Bellefourche,  S.  Dak., 
is  engineer.  (1)  standing  for  .A..  T.  Moore, 
Bellefourche,  S.  Dak.;  (2)  Lou  Knight  &  Co., 
Bellefourche,  S.  Dak.;  (3)  Jefferies  &  Roush, 
Fort  Pierre,  S.  Dak.;  (4)  Canton  Bridge  Co., 
400  Paxton  Block,  Omaha,  Nebr. ;  (5)  S.  B. 
Standard,  Bellefourche,  S.  Dak.  (awarded 
contract) : 

Item.  (1) 

Driving  oak.  cedar  or  pine  piling,  up  to  16  ft. 

long,  per  lin.  ft.  in  place JO. 30 

Driving  oak.  cedar  or  pine  piling,  16  to  39  ft. 

long,  per  lin.  ft.  in  place .20 

Placing  and  securing  caps  and  sway  bracing 

on  bents  "A"  and  "D,"  each 3.00 

Placing  and  securing  caps  and  sway  bracing 

on  bents  "B"  and  "D,"   each 3.75 

Superstructure,  14  ft.  roadway,  per  lin.  ft...  .85 
Superstructure,   16  ft.   roadway,   per  lin.   ft..  .85 

Placing  and   securing  2   in.   and  3   in.   lumber 

in  bulkheads  and  wing  walls,  per  M 15.00 

Loading  and  unloading  bridge   material,   per 

ton   1.50 

Haulmg,   per  ton-mile 35 

Placing   earthwork   in    embankment,    per   cu. 

yd 33: 


men  of  Crittenden  County,  Ark.,  the  construe 
tion  of  the  proposed  new  bridge  over  th 
Mississippi  River  at  Memphis,  Tenn.,  is  prac 
tically  assured. 

A  preliminary  survey  has  been  complete, 
by  City  Engineer  J.  H.  Weatherford,  Mem 
phis.  Tenn.,  preparatory  to  running  Winches 
ter  St.  across  the  Louisville  &  Nashville  rail 
road  tracks,  through  private  property,  and  corl 
necting  that  thoroughfare  with  the  north  Parli' 
way  at  Mananssas  St.  The  plan  will  embraci 
the  building  of  a  600-ft.  viaduct  across  thi 
tracks.  Cost  of  the  whole  plan  will  approxJ 
mate  $100,000.  The  viaduct  alone,  the  Cit 
Engineer  believes,  will  cost  $75,000. 

Texas. 

Preliminary  to  the  construction  of  the  3C 
mile  gap  between  Austin,  Texas.,  and  Sa 
Marcos,  to  take  the  place  of  the  stretch  o 
the  International  &  Great  Northern  track  un 
der  lease,  the  Missouri,  Kansas  &  Texas  ha 
let  the  contract  for  the  construction  of  a  stcf 
bridge  over  the  Colorado  River,  estimated  t 
cost  about  $192,000. 

Virginia. 

Citv  Engineer  V.  O.  Cassell,  Jr.,  Ports 
mouth,  Va.,  at  a  recent  meeting  of  the  Stret 
Committee,  was  instructed  to  prepare  an  es 
timate  of  the  cost  of  installing  some  sort  o 
a  culvert  in  Dinwiddle  St.  at  the  point  wher 
the  city  proposes  to  extend  that  thoroughfar 
to  Fifth   St.,   South   Portsmouth. 


(2) 

(3) 

(4) 

(5) 

$0.35 

$0.24 

$0.25 

$0.2 

.40 

.19 

.25 

.i 

3.90 

3.00 

1.55 

l.C 

4.00 
1.00 
1.00 

4.00 
1.35 
1.45 

1.47 
.89 
.89 

1.2 

15.00 

5.00 

7.00 

10.C 

.50 
.50 

.50 

.25 

.90 
.36 

.40 


.30 


Tennessee. 


^Bids  will  be  received  until  March  11,  it  is 
reported,  by  Bridge  Commission,  Carter  (Toun- 
ty,  Elizabethton,  Tenn.,  for  the  construction 
of  iron  and  steel  bridge  across  Doe  River  at 
Roan  Mountain. 

•I'Bids  are  being  asked  by  T.  C.  Owen, 
Bridge  Superintendent,  Shelby  County,  Mem- 
phis, Tenn.,  for  the  following  material  for  the 
county  of  Shelby,  state  of  Tennessee,  bridge 
department,  f.o.b.  Memphis,  freight  to  be  paid, 
and  amount  added  to  invoice.  All  material  to 
meet  the  following  specifications :  A  Port- 
land cement  that  will  meet  the  specifications 
of  the  American  Society  of  Civil  Engineers 
for  testing  material.  Specifications  for  crushed 
stone,  Mississippi  River  gravel,  screened ;  also 
what  is  locally  known  as  "Mississippi  run," 
and  Mississippi  River  sand,  to  meet  the  re- 
quirements of  the  specifications  in  use  by  the 
city  of  Memphis,  1911.  Reinforcing  rods  to  be 
made  of  square  steel  of  standard  size  for  Vz 
to  1-in.,  and  to  be  a  deformed  bar  of  known 
reputation,  twisted  bar  preferred.  Bids  to  be 
made  by  the  pound.  Lumber  for  making  con- 
crete forms ;  must  be  good  pine,  free  from 
knots  and  dressed  on  one  side.  Lumber  for 
building  bridges ;  must  be  good,  sound,  tough 
wdiite  oak,  red  oak  and  post  oak,  delivered, 
freight  prepaid  to  the  following  points :  Oak- 
ville,  Germantown,  Baileys,  CoUierville,  Cor- 
dova, Bartlett,  -Arlington,  Woodstock  and  Mil- 
lington.  Sawmill  m^n  throughout  the  county 
are  requested  to  bid  on  lumber  to  be  furnished 
on  mill  yard.  All  lumber  to  be  furnished  as 
ordered  by  the  bridge  superintendent. 

As  the  result  of  the  recent  conference  with 
President  H.  V.  Mudge  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.,  the  citizens  and  business 

®  indicates  a  contract  let  recently, 


Washington. 

®The  Board  of  Public  Works,  Seattk 
Wash.,  has  awarded  the  contract  for  the  con 
struction  of  a  concrete  viaduct  on  Fremor 
Ave.,  between  Westlake  .Ave.  and  Ewing  St 
to  Timothy  Ryan,  at  $46,323. 

Wisconsin. 


M.  W.  Torgelson,  Bridge  Engineer  of  th 
State  Highway  Cotnjnission,  Madison,  Wis 
has  recommended  that  the  City  Council 
Cumberland,  Wis.,  take  steps  to  construe 
steel  girder  or  truss  bridge  with  tubular  su, 
ports  and  a  cement  floor,  on  Elm  St  Th 
structure  will  be  about  50  ft.  in  length.  .• 
resolution  was  passed  to  employ  an  enginee 
to  draft  plans  and  specifications  for  the  iir. 
provement. 

Plans  have  been  approved  by  City  Enginee 
E.  B.  Banks,  Superior,  Wis.,  for  the  construe 
tion  of  the  proposed  e.xtension  of  the  Belkna 
St.  viaduct  and  the  engineering  department  c 
the  Northern  Pacific  announces  that  work  wi 
be  started  immediately. 

®The  contract  for  the  construction  of  th 
new  bridge  over  the  Apple  River  at  Amcr 
Wis.,  has  been  awarded  to  the  Hughitt  Bridg 
Co.,  at  $5,300.  The  structure  will  consist  c 
two  70-ft.  spans  and  200  ft.  of  fill.  The  latte 
part  of  the  contract  has  been  sublet  for  $2,00i 

Canada. 

•J«Bids  will  be  received  until  11  a.  m.,  Fel 
26,  by  chairman  Board  of  Control,  at.  th 
office  of  M,  Peterson,  secretary,  Winnipej 
Man.,  for  supply  of  labor  and  material  fc 
the  erection  of  fender  for  Redwood  bridg' 
Plans  and  specifications  are  at  the  office  of  tli 
city  engineer,  223  James  Ave. 


•!•  indicates  work  now  open  for  bids. 
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Caliornia.  eluding  412,000   cu.   vds. ;    Sec.   2,  88-1,100   cu.  tiirc,  Washinerton,  D.  C,  the  cost  of  reclaiming 

ormation  of  a  reclamation  district  for  the  if-  •  |^^-  f'  -.7;8W  cu.  yds. ;  Sec.  4   155,800  cu.  Belzoni  Drainage  District,  Washington  County, 

Igation  of  about  16,000  acres  of  land  near  if-;  ^^c.  o  4,0  cu.  yds.;  Sec.  6,  49,o00  cu.  M.ss    an  area  of  90  1..8  acres,  would  be  $24   - 

?on.    Cal.,    is     proposed.       Balfour-Guthrie  ^^l  |«^=-    j  %'^.^'i,="c-^''''Vn^,M-nS*'*^'^°^'="-  k'^  ''  "  ^^""^^^  "'^'  "'"^  dramage  work  w.l 

Central  Bldg.,  Seattle,  Wash.,  is  interested.  ^^'•',,    ri  L    it     'i      'q  ^^^•''^^  cu    vds. ;  be   done   under   the   general   drainage   law   of 
Y                            lA  u  '  "^''^^""  '^"-  y"^'-  Sec.  12,  about  40  con-  Mississippi  or  under  a  revised  special  act,  the 
(                             Idano.  Crete  bulkheads  for  inlet  protection.    Plans  and  act  of   1909  creating  the  district  having  been 
I  he    Emmett    Irrigation    District,    Emmett,  specifications    are    on    tile    with    the    county  declared  unconstitutional. 
Iho,  will   replace  all  wooden  structures  on  ^"^ifpr.  Missouri 
;  svstem  with  modern  metal  flumes,  siphons,  ®The  Gude  E.xcavatmg  Co.,  Iowa  Falls,  la.,  -rx.     c-                ,~             ■^■ 
'    'The  W    H    Rosecrans  Engineering  Co.,  has  been  awarded  the  contract  at  $16,641   for  ,   ^"c   Supreme   Court   oi    .Missouri   has   con- 
;N    La  Salle  St     Chicago,  111,  is  the  con-  constructing  the  tile  portion  of  Drain  No.  93,  firmed  the  decisions  of  the  lower  courts  giv- 
ing engineer  in  charge  of  this  work   Plans  bids   for  which  were  opened  Feb.  5  bv  A.  J.  '"&  the  trustees  of  the  Fabius  River  Drainage 
li  specifications   are   now   being  prepared.  Peterson,   County  Auditor,   Webster  Citv,    la.  District   power   to   contract   levees   to   reclaim 
y,,-      •  The    drain    requires   the    following   quantities  several  thousand  acres  of  land.    Col.  John  H. 
I                            iiunois.  pf    salt-glazed    vitrified    tile:    1,500    ft.    30-in.  Best,  Quincy,  111.,  is  one  of  the  oilicials  of  the 
•Bids  will  be  received  until  March  9,  by  L.  tile,    1,800   ft.   26-in.   tile.    1,400   ft    24-in    tile,  district. 
Lambert,  County  Clerk,  McLeansboro,  111.,  2,000    ft.   22-in   tile,   1,400   ft.   20-in   tile,    1,400  Oregon. 
e.xcavation  of  a  ditch  13,9U0  ft.  long  in  Haw  ft.     18-in.     tile,     2.2.J0     ft.     16-in.     tile,    5,263  The  I'matilH  nninvr,.  Di^trirt  F   A    Rak-pr 
::ek  Special  Drainage  District.    Bids  will  be  ft.  .14-in.    tile    2.58X..  ft.    12-in     tile,    1,240'  ft.  SelretaV™  StinifeirO^e.^rs' Talling^of tids 
eived  on  two  sets  of  specihcations--\o    1  lO-m   tile,  2.200  ft  8-in.  tile     Ma.xinuim  depth,  u^til  Feb.  26,   for  the  purchase  of  $31,190  of 

a  ditch  with  a  2-ft.  base,  1  to  1  slope,  and  11  ft.    E.  S.  Boudinot  of  Webster  City  is  the  bonds  of  the  district.    These  bonds  were  issued 

.deep,  requiring  removal  of  UbOO  cu.  yds. ;  Engineer  in  charge.  for  the  purpose  of  building  a  drainage  system. 

cihcations  No.  2   for  a  ditch   with  a  0-ft.  ©Contracts    for    constructing    ditch    system  . 

e,  1   to   1   slope,  and  o-ft.  deep,   requiring  for  Joint  Drainage  District  No!  6  of  Palo  Alto  Memphis,   Tenn.,   and    Vicinity. 

avation  of  31,600  cu.  yds.     Bidders  are  re-  and  Clay  Counties  have  been  awarded  as  fol-  (  regular  correstondence  ") 

•stcd   to   bid   on    both   specitications.     Bids  lows:  Open  work,  176,460  cu.  vds.;  John  Mc-  „_ 

No.  1  to  be  accompanied  by  certitied  check  .\ndrews,  Kankakee,  111.,  at  8  els.  per  cu  yd.;  *4 he    Lamar    Heights    Land    Co.    awarded 

$100;  bids   on  No.   2,  certified  check   for  tile,  46,510  ft,  Graettenger  Tile  Works,  Graet-  contracts   recently   for   the   work   of  grading, 

0.    Harrv  Anderson,  attorney  for  the  dis-  enger,   la.,   at  $2,744;   laving  tile.   Hammes  &  putting  in  streets  and  sidewalks,  etc.,  on  their 

t,  McLeansboro,  lU.  Manneash,  West  Bend,  ia.,  at  $1,690  ^T"   sub-division.     This  property  consists  of 

[•Bids  will  be  received  until  1  p.  m.,  Feb.  24,  V-pnturUw  ^':-rti,  bounded   by   Nelson   .'\ve.,   McLane 

J.   F.   Dart,    Commissioner   of   the   North,  .is-cniucKy.  .^^g  _   Lamar  Ave.  and   Barksdale  St.,  and  is 

:ldon  and  South  Concord  Drainage  District  .  A.  .'K.  Van  Winkle,  C.  £.,  Guthrie,  Ky.,  de-  considered  a  very  fine  piece  of  property.    Sev- 

1,  of  Iroquois  Countv,  at  the  office  of  the  sires   prices   on    drain   tile   and   ditching   ma-  eral  streets  are  already  laid  out,  and  work  will 

jnty  Clerk,  Watseka,  I'll.,  for  furnishing  tile  chinery.  progress  very  rapidly,  and  same  will  probably 

I  construction  of  drains  as  follows :    Branch  Louisiana.  be  opened  by  the  end  of   spring.     The  con- 

•  4  2.3-^?  t't-.ol"  20-in.  tile;   Branch  No.. 5,  ^gids  will  be  received  until  noon,  Feb.  29,  \'%^  l°Lu°fr,  T""   T^t^^'non'    {fT^' 

,-5  ft.  ot  24-m.  tile,  and  2,490  ft    of  16-.n.  tv    ^he    Ponchartrain   Levee    District,    J.     J.  h„^\J:l'l^^T°lh-f^%"K^'''T'^^-^^\- 

;   Branch  No.  6,  1,281   feet  of  24-in.  tile;  o'  ;„„    Serret-irv    1  i   PHre    It     at  the  office  «'".    Pa^ ement,    $8,(o0;    E.    R.    Ryan,    gravel. 

;  bulkheads  for  Branches  1,  3,  4.  5  and  6.  ^f'^^^  Board  o'^sTate  Engineers   Rooms  213-  54,500,   Memphis  Shade  Tree   Co.,  putting  in 

■tified  checks  for  10  oer  cent  ottiie  iioard  ol  btate  £,ngineers,  Kooms  <iid  trees,  $6,000;  water  ppe,  $4,000. 

.imea  cnecKs  lor  lu  per  ceiu.  -21,3    J^ew   Orleans   Court   Building,   New   Or-  rtir\„    ir„K    i.v     *i       d       iI  Af     •           r>     ■ 

{.Bids  will  be  received  until  1  p,  m.,  Feb.  29,  ^^^^^^   j^       fo^   the   following  levee  work  on  ®°"    IfLIulL  R°^<=h-Manigan    Paving 

Commissioners  ol  Drainage  District  No.  2,  the  Mississippi  River,  left  bink.  East    Baton  ?°,' on  n(^^\"P'!'t=    J  hr  ).?'n          l%T?h" 

mtgomery  County,  Pitman,  111.,  for  the  con-  ^           p^ri.^h    l^  .   gouth  boukvard  to  pro-  nL-^'f^i^^/^'Lt    tlJ        ,1^  ^  '  ^^ 

uct.on  01  an  open  ditch  estimated  to  include  t^^jiSn    jevee;'  River    side    enlargement;    ap-  n'Ye,°S^Oo  Hn  ^    of  sfw^r  wn^U   -.n''H''?n''n" 

m  cu.  vds.  01  excavation,  including  willows  nroximate    contents     ■•'5  000    cu     ?ds  ■    deoosit  "'^tely  l,oOO  lin.   ft.  of  sewer  work  and  con- 

i  other  'trees  to  be  grubed  out  and  removed :  ?e°u  r^d   S140    bond  rtquired   $1  300  '  I'r^J't  =S.'''  §"^.  gutter    the   contract   totaling 

0  for  one  20-ft.  steel  bridge  supported  on  %Bids  were  received  Feb  14  W  Caddo  ?64,3^1-82-  Seldom  in  this  section  of  the  coun- 
L  legs  and  having  6  ft.  wing  walls.     Plans  Levee     District      SNKerlev     Secretary  l'^,^^'^  """"^  ^°^}y  contested   letting  been 

■  on  file  with  Edward  Pearman,  town  clerk,  Shre'eport  for'  the  construction  if  17^500  ft'  ^^^-  ^here  were  13  street  paving  firms  bid- 
iggoner.  111.,  or  may  be  seen  at  the  office  of  of  Tew  TeveeLcadX  Parish  die  contents  '^1"^  o"  the  work,  the  contractors  coming  from 
W  Dappert  Engineer,  Taylorville,  111.  Ceing  about  '^VoOOcuvdrTte  contract  wa  *^  ""["l;.  ^^''-  ^°"^h  and  west.  The  desire 
iids  were  opened  Feb.  1-5  by  the  Trustees  je"  to  Tno  o'Sess^ns  Sweetwater  Vss  '°.  '^"^  this  contract  w-as  so. keen  on  account 
nitarv  District  of  Chicago,  Chicago,  111.,  for  ^f  1599  c?s    ner  cu   vd        ^""'''^^""'   '^'^^■'  of  the  fact  that  this,  while  being  the  first  brick 

e.xc'avation  and  construction  on  Contract  ^       ,,•  1 '•  contract  awarded  in  Helena  lor  many  years, 

:tion  3  of  the  Calumet-Sag  channel,  the  bids  Michigan.  is   but  the  first  01   about  200,000   sq.  yds.  of 

eived  being  as  follows:    (1)    Standing  for  ^-Contracts    will    be    let    on    March    22    by  brick  pavement  which  that  town  *ill  let  dur- 

1  of  S.  R.  H.  Robinson  &  Son  Contracting  Walter  R.  Carven,  Ingam  Countv  Drain  Com-  '"?  the  next  year  and  a  half.  The  material 
.,  St.  Louis,  Mo. ;  (2)  bid  of  T.  J.  Forsch-  missioner.  Mason.  Mich.,  for  the  construction  ™en.  too,  were  present  in  large  numbers,  for 

■  Contracting  Co.,  Lemont.  111. ;  (3)  bid  of  the  Toll  Gate  drain.  This  job  verv  closely  Y^^^J-'^^^  anxious  to  tie  up  with  the  success- 
Shnable  &  Quinn.  Chicago.  111.  resembles  a  sewer  job  and  consists  in' the  lay-  i"'  bidder  and  be  in  line  tor  the  future  con- 

(1)           (2)          (3)  ing  of  4,.350  ft.  of  48-in.,  3,3.30   ft.   of  30-in..  tracts  which  the  little  town  will  soon  have  to 

cavation,  glacial  drift,  and    3,430    ft.    of    24-in.    reinforced    concrete  °"|f,-              ■     .     ,  ^.-        u  .j      .   r.  u-       ■>, 

civafionr'ockVzo^oi      ^"'^       *°-^'      *"■  pipe :    1.300    ft.   of   18-in.   sewer   pipe,   910   ft.  _®At  a   private   letting  held   at   Robinsville, 

■u\dr!'......'.     .:              .69           .73         .799  of   12-in.,  and  360   ft.  of  8-in.  drain  tile.     It  Tunica  County,  Miss.,  Lowrance  Brothers  were 

aniielins.    182.300    sq.  also  includes  the  construction  of  33  manholes  awarded  contract  for  the  drainage  ot  the  en- 

ncreieVetaYnVn.^wiil-                           '  and   6  catchbasins.     The  depths   will  average  tire    property    of    the    Mary    Mac    Plantation. 

3?«o'cu.  vds. ..°.!^     :        4.95         6.00       5.50  as   follows:   48-in.   pipe,   7.82   ft.;  .30-in.   pipe,  This    work    will    cost    approximately    $o0.000, 

orap    slope.    5,000    sq.  14  33    ft  •   94.in    pipe    14  96   ft  •   18-in     12-in.  ^nd  was  rendered  necessary,  according  to  one 

'^ • L!^ .6o_lM_  and8-in.'tire,6.26ft.  Specifications,.etc..'canbe  ot    the   owners^  by   the  excessive   rainfall   in 

Totals   ?365,855  S3S0,275  SM6.403  obtained  from  Mr.   Carven.  that  section.    He  states  that  in  1911  there  was 

T„aia„a  Survevs  have  been  completed  for  the  Sauger  "" rly  6  ft.  of  water  precipitated  on  this  land, 

^^     ^         .    .   ■^"^'^"3-  Lake  drain  in  Ingram  Countv.     Contracts  on  «'hich  was  too  heavy  for  the  drainage  facih- 

The   Commissioners   of    St.   Joseph   County  j^is   work  will   nSt  be  let   until  late    in    the  ties  to  take  care  of.  consequently  crops  were 

ve  accepted  the  report  of  the  viewers   tor  ■          Walter   R.   Carven.  Mason.  Mich.,  is  ^'S/^i  "^''"'^"y  educed.     He  states  that  the 

'  F."chs  drain  and  have  ordered  the  ditch  County  Drain  Commissioner.  5-3*''*'0O  Jill   be  one   of   the   best,  investments 

:ab!ished.     R.   E.   Keller.   Countv   Survevor.  ■*                   ...  ever  made.    Lowrance  Bros,  are  just  the  boys 

'Uth  Bend.  Ind.,  has  been  appointed  Super-  Minnesota.  to  carry  out  this  project  in  record  time. 

:endent  of  Construction.  •J«Bids  will  be  received  until  2  p.  m..  March  Commissioners  of   Shelby  county,  it   is   ru- 

j  12.  by  F.  D.  Stocking,  county  auditor,  Glencoe.  mored,  are  planning  a  systematic  chain  of  im- 

.         •  Minn.,  for  the  construction  of'  tile  ditch  No.  proved    turnpikes,    arranged    so    as    to    reach 

•i«Bids  will  be  received  until  1  p.  m.,  March  1,  22,  in  McLeod  County;  also  for  the  construe-  every  point  of  Shelby  county.     All  pikes  now 

Board   of   Buena  Vista   County   Supervis-  ^jon  of  ditch  No.  21.     Certified  checks  for  10  in  use  will  be  widened  and  improved,  while, 

s,  at  the  office  of  W.  W.   Bennett,   County  pg^  ^gj^t  n,ust  be  filed  with  each  bid.  where  necessary,  others  will  be  built.    On  the 

jditor.   Storm  Lake.   Ia..    for  the   coristruc-  .|^.     .     .      .  northeast,  the   leading  road  will  be  the   new 

in  of  improvements  in  connection  with  the  JVLlSSlSSippi.  Memphis-to-Bristol  highway,  which  is  now  in 

rainage  District  No.  34  of  the  county.    The  ."According  to  a  report  of  H.  A.  Kipp,  Drain-  course  of  construction,  while  another  similar 

3rk  will  be  divided  as  follows :     Sec.  1  in-  age  Engineer,  \J.  S.  Department  of  Agricul-  pike  will  reach  toward  the  southeast,  running 

4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
I 


so 
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to  the  Mississippi  boundary  line.  Nortliward 
will  stretch  the  pike  running  through  Lucy  and 
Woodstock.  Detailed  plans  for  this  work 
have  not  yet  been  made  out.  but  are  e.xpcctcd 
to  materialize  during  the  latter  part  of  the 
present  year. 

In  a  recent  election  of  the  Builders'  Ex- 
change, of  .Memphis,  iJr.  Charles  R.  Miller, 
of  the  ]\liller  Paving  Co.,  was  elected  presi- 
dent, defeating  Mr.  T.  S.  Denton,  of  the 
Tschudey  Lumber  Co.  Mr.  Miller  is  a  prom- 
inent figure  in  the  line  of  Memphis  builders, 
and  both  gentlemen  are  well  regarded  by  all. 

On  Feb.  20  Sumner  county,  Tennessee,  is- 
sued $200,000  in  county  road  bonds,  bearing 
4^/4  per  cent  interest  and  running  for  3(i  years. 
From  this,  it  looks  as  if  the  commissioners 
propose  to  do  quite  a  lot  of  road  building  in 
the  near  future.  Those  interested  may  com- 
municate with  Mr.  G.  W.  Boddie,  chairman  of 
the  County  Commissioners  at  Gallatin,  Tenn., 
where  further  details  will  be  furnislied. 

Friends  of  L.  C.  Dulaney  learn  with  regret 
that  when  the  contract  on  which  he  is  now 
working  is  completed,  L.  C.  Dulaney  will  close 
out  his  outfit.  L.  C.  is  a  dirt  mover 
of  the  old  school  and  knows  levee  building 
from  muck  ditch  to  crown,  and  in  losing  him 
we  are  losing  one  of  the  foremost  contractors 
in  this  section.     Au  revoir,  L.  C. 

Maj.  Lee  Richardson  and  others,  of  Vicks- 
burg.  Miss.,  have  sprung  a  sensation  among 
automobile  enthusiasts  by  introducing  plans 
for  the  building  of  two  great  automobile  high- 
ways paralleling  the  Mississippi  River  from 
New  Orleans  to  Memphis.  It  is  proposed  to 
obtain  the  consent  of  the  United  States  Gov- 
ernment for  the  use  of  the  tops  of  levees,  con- 
structing a  gravel  roadway  along  the  crown, 
which  they  say  is  amply  wide  enough.  This 
will  serve  at  once  a  two-fold  purpose.  It  will 
make  a  highway  surpassing  any  road  in  the 
United  States  for  beauty  of  scenery,  travers- 
ing, as  it  will,  cultivated  fields  and  immense 
cypress  swamps :  and  will  also  be  a  means 
of  keeping  the  levees  in  excellent  shape,  as 
any  break  or  weak  spot  will  be  discovered 
before  reaching  serious  proportions.  This 
plan  is  thought  of  very  favorably  by  automo- 
bilists  in  this  section,  and  Maj.  Richardson 
can  count  on  their  support. 

The  new  Memphis  bridge  is  furnishing  the 
means  of  much  discussion  here,  as  it  seems  al- 
most impossible  to  decide  what  class  of  struc- 
ture to  erect.  Citizens  of  Memphis  and  Crit- 
tenden County  have  called  a  mass  meeting  to 
be  held  here  on  Feb.  27,  at  the  Business 
Men's  Club,  to  try  and  secure  the  building  of 
a  combination  bridge,  with  wagonways  and 
street  car  facilities.  They  contend  that  if  the 
Rock  Island  and  other  interested  roads  build 
a  bridge  for  their  exclusive  use,  it  will  take 
entirely  too  long  to  properly  develop  the 
property  adjacent  to  Memphis,  while  with  a 
wagonway  and  street  car  service,  the  property 
across  the  river  will  be  immediately  available 
for  building  purposes.  It  does  look  as  if  the 
wagonway  will  be  secured,  as  every  one  here 
is  taking  up  the  matter.  Senator  Clark  ex- 
presses in  decided  terms  as  being  in  favor  of 
the  wagonway.  In  fact,  states  he  will  not  sup- 
port   any    movement    for    any    other    style   of 


structure.  It  is  understood  that  he  will  be  in 
Memphis  soon  for  a  personal  conference  with 
interested  parties,  and  will  aid  in  a  movement 
for  the  purpose  of  securing  the  bridge  desired. 
On  April  10  the  National  Drainage  Con- 
gress will  hold  its  second  annual  meeting  in 
New  Orleans,  to  lay  plans  for  extended  drain- 
age projects  during  the  coming  year.  This 
body  was  organized  on  December  5,  1911,  and 
held  its  first  meeting  in  Chicago,  from  Dec. 
5th  to  the  9th.  It  is  somewhat  akin  to  the 
National  Irrigation  Congress,  and  the  Nation- 
al Rivers  and  Harbors  Congress.  The  Irriga- 
tion Congress  is  for  the  purpose  of  rendering 
the  arid  lands  fit  for  cultivation,  while  the 
National  Rivers  and  Harbors  Congress  is 
working  for  good  waterways  as  an  aid  to 
commerce,  and  the  Drainage  Congress  for  the 
draining  of  swamp  lands  all  over  the  coun- 
try. It  is  expected  that  immense  projects  will 
be  taken  under  consideration  at  this  next 
meeting. 

Reports  coming  from  the  lumber  interests  at 
New  Orleans  and  other  places  show  that  the 
outlook  for  timbermen  is  very  encouraging. 
Though  in  1911  there  was  a  small  slump  in  ex- 
ports at  Gulfport,  Mobile  and  Pensacola,  with 
a  small  increase  at  New  Orleans,  it  will  not  be 
long  before  the  winter  cut  will  be  at  the  mills, 
and  then  things  will  boom. 

Actual  construction  on  the  new  Illinois  Cen- 
tral depot  will  start  about  March  1,  and  plans 
have  been  made  public.  The  tracks  will  be  led 
into  the  depot  about  on  a  level  with  the  second 
floor,  which  will  be  given  up  to  the  ticket 
office,  dining  rooms  and  waiting  rooms,  while 
the  ground  floor  will  be  reserved  for  the  use 
of  baggage,  e.xpress,  mail,  etc.  From  Main 
and  Calhoun  Sts  driveways  will  lead  into  the 
structure,  and  there  will  be  elevator  service 
to  carry  passengers  to  the  second  floor.  All 
parts  of  the  yard  used  by  passenger  trains 
will  be  viaducted,  while  baggage  will  be  han- 
dled from  the  ground  and  arrangement 
w'ill  be  perfected  so  that  mail  cars  will  be 
given  the  preference.  On  the  west  will  be 
erected  r.  temporary  depot,  and  as  each  sec- 
tion of  the  new  depot  is  completed  it  will  be 
put  into  service.  Work  will  be  rushed  to  a 
speedy  completion. 

It  was  announced  Friday  that  an  arrange- 
ment had  been  perfected  whereby  the  Frisco 
R.  R.  would  open  a  Memphis-to-Gulf  route, 
by  using  the  tracks  of  the  New  Orleans  & 
Northeastern  from  a  point  near  Laurel,  Miss., 
to  New  Orleans.  It  is  their  intention  to 
operate  a  route  from  Chicago  to  New  Orleans, 
and  when  the  line  of  the  New  Orleans,  Mobile 
&  Chicago  connects  with  the  N.  C.  &  St.  L.  at 
Lexington,  Tenn.,  the  Frisco  will  have  a  route 
that  will  be  but  26  miles  longer  than  that  of 
the  Illinois  Central.  It  is  the  intention  of 
the  Frisco  people  to  then  open  into  active 
competition  with  the  I.  C. 

On  March  1  we  are  promised  the  use  of  our 
new  $2,000,000  union  depot,  which  now  lacks 
only  a  few  finishing  touches.  This  structure 
was  designed  by  J.  A.  Galvin,  and  contract 
was  awarded  Murch  Bros.  Co..  who  have  cer- 
tainly done  splendid  work.  It  will  be  used 
by  the  Louisville  &  Nashville,  Nashville,  Chat- 


tanooga &  St.  Louis,  Southern,  St.  Louis,  Iron 
Mountain  and  Southern,  and  the  Cotton  Belt. 

Mr.  B.  J.  Friffitt  has  been  appointed  local 
manager  of  A.  B.  Koenig's  Labor  Agency 
here.  Mr.  Griffitt  is  a  hustler  from  the  word 
go,  and  contractors  feel  that  he  will  be  amply 
able  to  take  care  of  their  labor  requirements. 

For  the  first  time  in  many  moons  the  ground 
is   drying   up    sufficiently    for   Memphis   street 
contractors  to  start  work  again.     From  some- 
time before   Christmas   it   has   been   one  long 
round   of   rain,   freeze,  thaw,  snow,  rain  and ' 
freeze  again  until  dirt  movers  were  disgusted  I 
with  life,  and  then  when  they  would  take  ad-' 
vantage  of  a  good  day  to  start  work  it  would] 
rain  and  drown  them  off  before  they  moved  a | 
hatful  of  dirt.  This  has  been  the  hardest  winter] 
on   dirt  movers  in  a  long  time,   and  they  are 
praying  not  to  see  many  more  like  this. 

On  Feb.  20,  J.  Heiskell  Weatherford,  city 
engineer,  received  bids  on  approximately  20,- 
000  sq.  yds.  of  Dolarway  pavement.  As  this 
is  the  first  street  laid  with  Dolarway.  local 
contractors  will  watch  the  result  of  this  let- 
ting with  great  interest. 

Leut.-Col.  Charles  L.  Potter,  secretary  of  the 
Mississippi  River  Commission,  has  just  noti- 
fied Maj.  Clarke  S.  Smith,  who  has  charge 
of  the  Memphis  District  of  Engineers  for  the 
United  States  Government,  of  the  appoint- 
ment of  Col.  Curtis  McD.  Townsend  of  De- 
troit, Mich.,  as  president  of  the  Commission, 
to  take  the  place  of  Col.  William  T.  Russel. 
who  has  been  acting  president. 

Texas. 

Plans  are  being  prepared  for  the  irrigation 
of  about  28,000  acres  of  land  in  the  vicinity 
of  Fort  Stockton  for  J.  M.  Brooks  of  Boston, 
Mass. 

Washington. 

Bids  will  be  received  until  noon,  March  4, 
by  W.  H.  Kingery,  Supervisor,  of  Shelton, 
Mason  County,  Wash.,  for  the  construction  of 
2  miles  of  ditch,  requiring  removal  of  20,000 
cu.  yds. 

Wyoming. 

The  Shoshoni  Pow-er  &  Irrigation  Co.,  Doug- 
lass, Wyo.,  will  irrigate  20.000  acres  by  pump- 
ing ;  power  to  be  furnished  from  Boysen  Dam 
on  Big  Horn  River.  The  W.  H.  Rosecrans 
Engineering  Co.,  30  No.  La  Salle  St.,  Chicago, 
Illinois,  is  the  consulting  engineer  who  will  have 
general  charge  of  this  work.  Plans  and  speci- 
fications for  the  pumping  station,  transmission 
line  and  canal  system  are  now  being  prepared. 

Canada. 

^Bids  will  be  received  until  noon,  May  1. 
by  A.  S.  Dawson,  chief  engineer,  Department 
of  Natural  Resources,  Canadian  Pacific  Ry., 
Calgary,  Alta.,  for  Brooks  Aqueduct.  The 
structure  will  be  10,000  ft.  long  and  54  ft. 
maximum  height  and  is  designed  to  discharge 
910  cu.  ft.  per  second.  The  work  will  re- 
quire about  23,400  cu.  yds.  of  concrete  and 
3,640,000  lbs.  of  reinforcing  steel  and  40,000 
cu.  yds.  of  excavation  and  filling.  Official  ad- 
vertisement  will   be   found   elsewhere   in  this 


WATER-WORKS 


Alabama. 

The  waterworks  plant  in  operation  in  the 
city  of  Decatur,  Ala.,  has  been  purchased  from 
a  Boston,  Mass.,  syndicate  by  local  men.  The 
yaluation  of  the  plant  is  placed  at  $500,000. 
Eugene  Fies,  John  B.  Weakley  and  L.  B. 
Franklin  of  New  York  city  are  interested. 
L.  B.  Wyatt  is  Superintendent  of  the  plant. 

Arkansas. 

The  Water  &  Light  Commission  of  Gravette, 
Ark.,  has  engaged  expert  engineers  and  will 
soon  decide  on  bids  for  installing  the  proposed 
$25,000  water  .system  and  light  extension. 

Brewer   &   Gore    of    Memphis,    Tenn.,    who 


have  purchased  the  electric  light  and  water 
plant  at  Imboden,  Ark.,  will  give  the  entire 
works  an  overhauling.  New  equipment  will  be 
installed. 

California. 

^Bids  will  be  received  until  March  4  by 
City  of  Orange,  Calif.,  for  the  construction 
of  a  reinforced  concrete  reservoir,  90  ft.  in 
diameter  and  12V^  ft.  deep.  Mayberry  & 
Parker,  Los  Angeles,  Calif.,  and  Santa  Ana, 
Calif.,  are  engineers.  George  L.  Bates  is 
City  Engineer.  James  Richardson,  Orange. 
Calif.,   is   Superintendent   of   Water   Works. 

®The  Board  of  Public  Works  of  San  Fran- 
cisco,  Calif.,  it  is   reported,  has  awarded  the 


contract  for  completing  the  high-pressure  pipe 
laying  in  the  district  bounded  by  Powell  and 
Market  Sts.,  and  the  water  front  to  Robert  A. 
Storrie  &  Co.,  for  $181,549. 

The  San  Juan  Water  Co.  of  San  Juan, 
Calif.,  has  been  incorporated  with'  a  capital 
stock  of  $10,000.  The  incorporators  are: 
Ralph  R.  Landley,  J.  D.  Freeman  and  Eu- 
gene Kean. 

The  City  Council  of  San  Diego.  Calif.,  will 
issue  bonds  in  the  sum  of  $600,000  to  con- 
struct extension  to  the  water  and  sewer  sys- 
tems. 

According  to  advices  from  Oxnard,  Calif, 
the    Citrus    Heights    Development    Co.    plans 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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thiconstruction  of  a  30,000-barrel  reinforced  etc.,  necessary  to  cc.iistruct  cast  iron  water  the    city    waterworks,    for    whicli    plans     and 

ccrete  reservoir.     Plans  are  being  prepared  supply   pipes   in    the    following   streets,   ac-  specifications   were   prepared   by   the   city   cn- 

bArchitect   A.    C.    Martin   of   Los   Angeles,  cording  to  plans  and   specifications   on   file  gineer. 

ni.     The  reservoir  will   be   140  ft.   in   dia-  at   the   office   of   the    water   pipe   extension  An   ordinance   has   been   introduced    in   the 

ni';r  and   8    ft.   deep,   with   twisted   bar   and  department:  City  Council  of  Evansville,  Ind.,  providing  for 

wj-  fabric  reinforcement.     The  company  re-  ^          ^  a   bond    issue   of   $!)oO,000   to    meet   city   and 

cgly  had  plans   prepared   for  the   irrigation  i         B                       j:  waterworks  bonds  which  mature  July  1,  1912. 

pi;   system.     It  is  understood  that  bids  will  "^         .3                       .|  The  Town  Trustees  of  Waveland.'ind.,  are 

shtly   be   asked   for   this   work.  <?t      t                        -         Z       -               "  considering   a    plan    to    buy    the    water    plant 

jeorge  L.  Bates,  City  Engineer  of  Orange,  btreet.                       ^          2       =       y      '^  now  owned  by  the  Mutual  Water  Co. 

Cif.,  has  completed  plans   for  the  new  city  5          E  u    •?       >       >  The  National  Water  Works  Co.,  of  South 

rervoir  of  reinforced  concrete  construction.  J          c-    «      ?      ?  Bend,    Ind.,    has    asked    the    City   Council    of 

If  ill  be  80x100  ft.,  10  ft.  deep  and  will  have  Bennett  Ave.       ...            1949      1"     7      "■>      1  Crooksville,   O.,    for   a    franchise   to   install   a 

a  ipacitv  of  600,000   gals.     It   will   be  built  Honore  St.    '..'.'.'.'.'.'.'.'.'.'.'.•>'})(>%       s       6       2       i;  water  works  system  in  that  city. 

i„wo  compartments,  with  a  wall  4  ft.  thick  Lincoln  |{;   ;;;;;;•;;••■•    ij^        |        1        \        \  j 

bt.een  them.                                                              9ist  pi i.:{:i2       s       4       l       l  iuwet. 

Colorado.                                     'JOth    pi jiio       .s                        .  The  citizens  of  Keokuk,  la.,  at  the  munfcf- 

t  a  recent  meeting  of  the  citizens  of  Aus-  fjoursJ"  .■':''^: . ! !  i ! ! ! .- ! !    eio       I       1       l       i  Pal  election  on  March  25  will  be  asked  to  vote 

t,    Colo.,    it    was    decided    to    at    once    take      McFarland  Ave 1,053       8       .        1       i  on   the   question    of    municipal    ownership   of 

..c  t^  i>irArnnr3fp  thp  tnwn      Plan?  are  al-      Kuclid   Ave 314       «       2        .        .  the   Keokuk   waterworks   plant.     J.    I-.    Elder 

St  s  to  incorporate  tne  town,     i-ians  are  ai        Bennett    .\ve 1,972        S        S        2        ".  ;«,  Mivnr 

nlv  being  prepared  for  the  construction  of      Moisan  St C40       S       2        l       i  '*  "/">"!•        .   r>  n     m  ■        t                     u    ™ 

a  ibuntain  waterworks  system,  to  cost  $50,-      Indiana   we    1,334       S       4       l        i  The  city  of   Belle   Plaine,   la.,  is  searchmg 

„,                                              ^                                            Winchester   Ave 632        8        2        1        1  for  an   improved   water   supply. 

0'                                                .                                                   Pease   Ave 2,635         8         8         2         2  tj- 

Connecticut.  tu     r         t     ■        ■       r~      oo  t-    x    ,  Kansas. 

The   Green   Engineering  Co.,  28  E.   Tack-  .  d- .        •,,  u            ■      i       .i  o              r-  u 

.W.:ording  to  an  announcement  reported  to  sou   Blvd..   Chicasjo,   III.,   has   submitted   the  o,^*,^"^?,  ^^''",  o^''""''"'-''  ""V  •   ,  P',^'  ^■ 

he  been  made  by  President  Eli  Whitney  of  lowest   bid.   $5,980,   for   furnishing   the    De-  -^■-  ^^  ^^^''^  of  Water  &  LightCommis- 

tl   New    Haven     Water     Co.,    New    Haven,  partment  of  Public  Works  of  Chicago  with  ^loners,  Ottawa,  Kan.,  for  furnishing  water 

Cm.,  it  is  proposed  to  construct  a  new  reser-  a  pneumatic  ash  removal  system  and  erect-  «"'='«'"s  to  the  department,  on  future  deliv- 

,•  on  West  River,  above  Dawson  dam    of  j^g  same   at   the  68th   St,   pumping  station.  ^^\  ''°"'Tno"''I''7,',^  ''  ^f '"'^  °n  °"« /lY- 

r  000,000-gal.  capacity.     Preliminary  work  is  The    plans   include   a    steel    pipe    conveyor  Between  300  and  70(1  meters  will  probably 

>.  I  to  be  under  way.          ,^     ^     .          ,^,  dust    collector    and    a    motor    designed    for  be   "eedcd.     W.   O.    Myers  is   Superintend- 

lans  are  being  prepared  by  Engineer  J.  N.  220-volt  direct   current   service      Bids  were  *^"*  "^  ""=  Water  and  Light  Department. 

NKeonan   of   Plainville,   Conn.,   for  the  con-  opened  Feb.  3  by  L.  E.  McGann,  Commis-  Louisiana. 

!  iction   of   a   new    standpipe   for   which   the  sioner  of  Public  Works.     Following  are  the  Plans  have  been  prepared  by  Consulting  En- 

:  tract  will  be  let  early  in  the  spring.     Mr.  io„  \^\^^  received  bv  L    E    McCnnn    Com  .  r-ians  nave  i^cn  prcparea  d>   i^onsuinng  jin 

;  rr„ ,„   •     c„„«.-;.,+.„;^,.nt    r^f    th.,    ,..^»o,-  ■     ■              r    in,  ,  ■■■'  ,t;     ,'  i^icuanu,  com-  gmccr  A.  .\.  Kramer  of  Magnoia,  Miss.,  for 

J  Keonan   is    oupenntendent    ot    tne    water-  imssioner   of    Public    Work;;     riTincrn     Til  Ti       ■     ,  n  i-           r                      ..            i           .. 

,.                      ^  uijbsiuiici    ui    jruuuL    vvorKs.    L,nicago,    111.,  t^e    installation    of   a  new  waterworks  system 

r.^.io    ,o,  P'^    fiirnishing    and    delivering    water    pipe  in   Morgan  City,  La.,  at  an  estimated  cost  of 

ueiaware.  (cast  iron)  of  the  following  sizes  and  quan-  $70,000.     The  contract  will  probably  be  let  in 

'he    Board    of    Water    Commissioners     of  ''*'"'     ^^-'^^  .*°"^  ,^,"-'"-    L430  tons   30-m.,  March.     Bonds  for  the  improvement  were  re- 

^Imington,    Del.,    has    rejected    all    bids    re-  J;!™  to"^,  24-in.,  1.617  tons  20-in.,  966  tons  ccntly  sold  by  M.  E.  Norman  of  Morgan  City. 

intA  for  the  installation  of  the  new  turbine  J.-"'"-   according  to    specifications.     United  Consulting"  Engineers  Worley  &    Black    of 

leels  and  triplex  pumps  to  take  care  of  the  g'^^'es  Cast  Iron  Pipe  and  Foundry  Co..  122  Kansas   City,    Mo.,    have   filed   a   report   with 

cess    water   at   the   pumping  station.      The  ^-    Michigan    Ave..    $24.13    per    ton.     Total  the    City    Commissioners   of    Shreveport,   La., 

:ef  engineer  has  been  instructed  to  prepare  contract      approximately     $600,000.         Bids  giving  an  estimate  of  the  value  of  the  water 

I V  plans  and  specifications  for  less  expensive  °Pf  "^i^  i'ih_  6.  works    plant    and    sewerage    system     of     the 

ichinery.  ^  A  filter  plant  of  1.000,000-gal.  capacity   per  Shieveport  Water  Works  Co. 

Georsia  '^'  '^  *°  °^  constructed  at  Rock  Island  Arse-  f,        ,       , 

,.,                                     ^.   ■      -,.       „         .,     ,  nal.  Rock  Island.  111.,  during  the  coming  sum-  Maryland. 

The  water  coinmittee  ot  the  City  Council  ot  ^er.      Plans    have   practically   been   completed  Government  engineers  have  practically  com- 

lumbus,  Ga.    has  adopted  resolutions  mak-  and  bids  for  the  construction  of  the  plant  will  pleted    a    survey    along   the     Little     Patuxent 

■_  recommendations  to  the  aldermanic  body,  ^e  asked   in  the  near  future.     The  work  will  River,   in  Howard   County,  Md„   with  a  view 

ich  asked  that  an  election  be  called  by  the  include  three  filter  beds  of  500  gals,  capacity  to   supplying    Washington    with    water.     The 

IT  for  the  purpose  of  voting  on  a  $.3o0,000  gach.   one   sedimentation   tank   and   a   building  survey  begins   at  the  iron  bridge  which  spans 

id  issue  for  the  installation  of  a  waterworks  covering  the  filter  tanks  and  pumps  used.     All  the  river  leading  from  the  Columbia  road  to 

•'*'"•  of  the  pumps  required  for  the  installation  ex-  Brown's    bridge,    which    is    several    miles    up 

Idaho.  cept  one  of  1,500-gal.  per  minute,  are  now  on  stream.     It  is  proposed  to  straighten  the  banks 

\n  election  is  to  be  held  in  Ilo,  Ida.,  on  Feb.  hand.     All  pumps  will  be  motor  driven.     The  and  erect  a  dam  about  180  ft.  high,  so  as  to 

to  determine  the  question  of  issuing  bonds  estimated   cost  is  placed  between   $25,000  and  form  a  reservoir  from  which  the  water  will  be 

■  the  construction  of  a  waterworks.  $30,000.     The  work  is  in  charge  of  the  Com-  conveyed  through  tubes  to  Washington.     The 

rhe  City   Council  of   Salmon,  Ida.,  has  de-  manding  Officer,  George  W.  Burr,  Rock  Island  project  when  completed  will  cost  between  $1.- 

led   to   construct   a   concrete-lined  'reservoir  Arsenal.  000,000  and  $2,000,000.     William  V.  Judson  is 

60,000-gal.  capacity;  10-in.  wooden  pipe  will  The  Board  of  Local  Improvements  of  Ran-  District   Engineer-Commissioner,   Washington. 

used  for  the  intake  leading  to  the  reservoir  kin.    111.,    has    had    estimates    revised    for   the  The   town   authorities    of    Myersville,   Md., 

d  also  for  the  main  for  a  distance  of  about  proposed   new  waterworks   system   to  be  con-  have  drawn  up  a  bill  asking  for  a  bond  issue 

'00    ft.   towards   town,   where   the   line    will  structed  in  the  village.    The  estimate  calls  for  of  $8,000,  which  will  be  sent  to  the  Legisla- 

ange  to  8-in.  iron  pine.  ^-m.  and  4-in.  mains  at  a  cost  of  $16,000,  ex-  ture.     It  is  proposed  to  install  an  electric  light- 

The  Village  Board  of  Preston,  Ida.,  has  de-  elusive  of  the   engine  house,   etc.,   which   will  ing  plant  and  water  system.     The  proposition 

led  to  ask  for  bids  at  once  for  the'  installa-  cost  about  $5,000.  will  be   submitted  to  voters  of  the  town  the 

■n  of  a  waterworks  svstem  and  for  the  sale  A  proposition  will  be  submitted  to  the  voters  first  Monday  in  May.  _ 

bonds  for  that  improvement.  °^  Charleston,  111.,  at  the  coming  city  election  Plans  and  specifications  are  being  prepared 

Tllinnit;  authorizing  the   issue  of  $-35,000  of  bonds  for  by    Engineers    Crum    &    Davidson,    Frederick, 

Illinois.  jjjg  installation  of  j  modern  filter  and  extend  Md.,  for  the  installation  of  a  waterworks  sys- 

4'Bids  will  be  received  by  the  Board  of  the  water  service.  tern   in   Wfilkersville,   Md.     The   cost  is   esti- 

3cal    Improvements,    Cicero,    111.,    until    8  Charles   A.  Jennings,  chief  chemist  and  su-  mated  at  $50,000. 

m.,    Feb.   26,   for   furnishing   tools,   labor  perintendent  of  filtration  of  the  Union   Stock  Massachusetts 

id  material  necessary  to  construct  a  water  Yards  &  Transit  Co.,  Chicago,  IH.,  has  been 

pply  pipe  in  W.  22nd  St.  from  52nd  Ave.  employed  by  the  city  of  Quincv,  111.,  to  analyze  J^\h  °^",^,r°     ^o^'o",  Mass.,  representing 

54th  .\ye.,  according  to  specifications  on  the  present  water  supply.  '"^  Norton   Water  Co.,  recently  appeared  be- 

e  with  Jno.  J.   Forrest,   Secretary  of  the  The  city  of  Rochelle,  111.,  has  awarded  the  fp^e   the   committee   on    water   supply   of   the 

sard.      Cash    or    certified    check    for    ten  contract  for  furnishing  the  new  water  mains  ^.'^t^    Legislature,    Boston,    in    behalf    of    the 

;r  cent  of  bid   must  accompany  proposal.  to   be   laid  bv   the  city  this   spring,   to  James  "''■  ^°   a"°^^'  "!«  company   to  hold   additional 

®The    following    contracts    for    the    im-  B.  Clow  &  Sons,  Chicago.     The  contract  calls  real  estate  to  the  amount  of  $50,000  and  also 

ovement  of  the  waterworks  system  have  for  2,400  ft.   of  8-in.  mains  weighing  60  lbs.  !?L?,!^l"°''~-y  to  increase  its  capital   stock  to 

cently  been   awarded   by   L.   E.   McGann.  per  ft.,  and  %-in.  in  thickness  at  $24  per  ton.  $100,000.     Ihe  additional  money  is  needed  to 

smmissioner    of    Public    Works,    Chicago,  ,    j-  "''''^  °"'         contemplated  improvements. 

I.:     100  3-in.   valves,  $3.20  each;  30  4-m.,  Indiana.  Michigan. 

.60:  20  6-in.,  $7  each:   10  8-in.,  $11   each-  ^Bids  will  be  received  until  7  p.  m.,  March  ®Thp    RnarH    nf    P„hi,v    \Vr,r-}-.    „f    r       j 

lu-in.,  $20  each    and  12-in.  at  $25.     Pratt  7.  by  T.  N.  Trout,  City  Clerk,  Hartford  City,  r^s   L^ch  'haflet'^t^o    he  Fon  Wayne'^ile"' 

Cody  Co.,  Hartford  Conn.  Ind.,   for  installing  two  100-h.p.  steam  boilers  tri^  Cn      Vcn    Wo„r,»     t„,4     -,    ""{"^  j^'^"- 

+Bids  will  be  received  by  the   Board  of  in  Hartford   City  waterworks  foO  ^^^I^l'xI^m  ILtV^I^'   '°' 

ocal    Improvements,    Chicago,    111.,    E.    J.  The   City   Council   of   Hartford    City,   Ind.,  \..                           •p".-'-". 

lackin.  Secretary,  until  11  a.  m.,  Feb.  28th,  will   shortly   advertise   for  bids    for   the   fur-  Minnesota. 

r   furnishing    all    labor,    materials,    tools,  nishing   of   two   new   water   tube   boilers    for  ^•Bids  will  be  received  until  8  p.  m.    Feb 

•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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23,  by  City  Clerk,  D.  P.  Mclntyre,  Evcleth, 
Minn.,  for  the  construction  of  about  1,350 
ft.  of  6-in.  water  main  on  Harris^on  St.  and 
300  ft.  of  6-in.  water  main  on  Ave.  A. 

®Tlie  Chicago  Bridge  &  Iron  Works. 
Chicago,  111.,  has  been  awarded  the  con- 
tract by  the  Board  of  Water  Commission- 
ers, Stillwater,  Minn.,  for  the  construction 
of  a  steel  standpipe.  30  ft.  in  diameter  and 
49  ft.  6  ins.  high,  for  $3,638.  The  contract 
for  the  concrete  foundation  was  let  to  .Al- 
bert Evlit7.  of  Stillwater  for  $825.  Bids 
were  opened   Feb.    15. 

Mississippi. 

The  city  of  Vicksburg,  Miss.,  has  been 
offered  the  waterworks  system  now  in  opera- 
tion in  that  city  for  a  consideration  of  $375,- 
000.    A.  M.  Pa.xton  is  City  Clerk. 

Missouri. 

The  city  of  Marysville.  Mo.,  has  not  as  yet 
purchased  the  City  Wat^r  Co.'s  holdings,  for 
which  bonds  in  the  sum  of  $100,000  were  re- 
cently voted.  If  purchased,  improvements  will 
be  made  by  extending  the  water  mains  and 
laying  new  ones  to  the  e.xtent  of  several  miles. 
F.  L.  Flynt  of  Marysville  is  Engineer.  S.  G. 
Gillam  is  Secy,  of  the  Board  of  Public  Works 
and  A    S.  Robey  is  Mayor. 

The  City  Council  of -Ash  Grove.  Mo.,  has 
called  a  special  election  for  a  bond  issue  of 
$14,000  to  install  a  municipal  waterworks  plant. 
The  election  will  be  held  Feb.  27. 

The  City  Council  of  Hamilton,  Mo.,  contem- 
plates installing  a  waterworks  system  and  will 
probably  submit  a  proposition  to  the  voters 
to  vote  bonds  for  the  improvement.  The 
Council  also  is  considering  purchasing  addi- 
tional fire  apparatus.  Worley  &  Black,  Kan- 
sas City,   Mo.,  are  Engineers. 

Nebraska. 

The  City  Council  of  York,  Neb.,  has  set 
aside  the  petition  asking  for  the  calling  of  a 
special  election  to  vote  on  the  issuance  of 
bonds  in  the  sum  of  $125,000  for  a  municipal 
waterworks,  electric  light  and  heating  plant. 
A.  B.  Chatterton  is  City  Clerk. 

New  Hampshire. 

A  mass  meeting  of  the  citizens  of  Wolfe- 
boro,  N.  H.,  will  be  held  in  March  to  decide 
upon  the  question  of  extending  the  water- 
works system  at  an  estimated  cost  of  $12,750, 
for  which  plans  and  specifications'  are  being 
made  by  Engineer  Charles  H.  Bartlett.  W.  J. 
Britten  is  Town  Clerk. 

New  Jersey. 

The  New  Jersey  State  Board  of  Public 
Utilitv  Commissioners  has  approved  the  issue 
of  $135,000  of  stock  of  the  Normandy  Water 
Co. 

Plans  have  been  prepared  by  Engineer  A.  D. 
Rogers  of  Collingswood,  N.  J.,  for  the  instal- 
lation of  a  new  municipal  water  plant,  includ- 
ing two  1,500,000  cross  compound  condensing 
pumping  engines,  two  safety  water  tube  boil- 
ers, standpipe,  filter  plant,  17  miles  of  street 
mains,  etc.  The  water  supply  will  be  secured 
from  artesian  wells.  The  estimated  cost  is 
$125,000.  The  contracts  will  be  let  shortly  after 
the  plans  have  been  approved  by  the  State. 

The  Peninsula  Water  Co.,  of  Camden,  N.  J., 
has  been  incorporated  with  a  capital  stock  of 
$125,000  to  operate  a  waterworks  in  Ocean 
County,  N.  J.  The  incorporators  are :  F.  C. 
Goodwin  and  E.  S.  Hale  of  Camden. 

New  York. 

4*Bids  will  be  received  until  2  p.  m.,  March 
12,  by  Maj.  B.  T.  Clayton,  Quartermaster, 
West  Point,  N.  Y.,  for  furnishing  material  and 
labor  required  for  extension  of  the  water  dis- 
tributing system  at  West  Point,  N.  Y. 

•J*Bids  will  be  received  until  2  p.  m.,  Feb. 
26,  by  H.  S.  Thompson,  Commissioner,  De- 
partment of  Water  Supply,  Gas  and  Elec- 
tricity, New  York  City,  for  furnishing  and 
delivering  standard  high  pressure  fire  hy- 
drants. 

The  village  of  Solvay,  N.  Y.,  has  contracted 
with  the  Syracuse  Suburban  Water  Co.,  for  a 
supply  of  Otisco  Lake  water  for  five  years. 
The  water  company  agrees  to  deliver  not  less 


than  300,000  gals,  nor  more  than  000,000  gals, 
per  day  at  the  Solvay  village  pumping  house. 
Edwin  M.  Hall  is  Village  Clerk. 

Ohio. 

^Bids  will  be  received  until  noon,  Feb.  27, 
Ijv  Director  of  Public  Service,  Cleveland,  O., 
for  water  meters  for  the  water  department  of 
the  city.  W.  H.  Kirby  is  Secretary  of  the  De- 
partment. 

Oklahoma. 

4*Bids  will  be  received  until  March  4,  by 
Mayor  and  City  Council,  Pawhuska,  Okla., 
at  the  office  of  Albert  York,  City  Clerk,  for 
construction,  repair  and  e.xtension  of  the 
water  works  system.  A  certified  check  for 
$500  must  be  filed  with  each  bid.  Plans 
and  specifications  may  be  seen  at  the  office 
of  the  Superintendent  of  Water  works  and 
Electric  Light  system. 

®The  J.  S.  Terry  Construction  Co..  of  Poteau, 
Okla.,  has  been  awarded  the  contract  for  the 
construction  of  a  waterworks  plant  at  Tali- 
hina,  Okla.,  for  which  James  W.  Beebe  is  En- 
gineer.    Bids  were  opened  Feb.  6. 

®C.  O.  Wilson,  representative  of  the  Penn- 
sylvania Drilling  Co.,  has  been  awarded  a 
contract  by  the  Municipal  Commission  of  Ei 
Reno,  Okla.,  for  digging  a  well  10,000  ft.  deep. 
The  contract  price  is  $13,575.  The  city  will 
furnish  material  for  the  derrick,  and  also  fuel, 
water  and  casting.  The  estimated  cost  of  the 
well  is  about  $22,000. 

The  proposed  improvements  to  be  made  in 
the  waterworks  system  of  Oklahoma  City, 
Okla.,  from  the  $100,000  bond  issue  to  be 
raised,  are :  Installation  of  a  new  10,000,000- 
gal.  pump,  $34.500 ;  discharge  pipes  and  suc- 
tion lines,  $11,500;  housing  new  equipment  and 
installation  of  oil  burners,  $16,000;  two  new 
boilers,  $13,000;  compensation  of  the  three  en- 
gineers to  investigate  and  report  on  perma- 
nent water  supply,  $10,500 ;  expense  of  engi- 
neers in  making  necessary  e.xaminations,  $14,- 
500. 

Oregon. 

Plans  are  being  prepared  by  Engineer  Sidney 
Strong  of  Sutherlin,  Ore.,  for  the  construction 
of  a  new  waterworks  system  for  that  city,  at 
an  estimated  cost  of  $25,000.  The  work  will 
include  a  reservoir  and  about  8  miles  of  pipe 
line.  The  water  supply  will  be  secured  from 
the  river.  It  is  probable  the  contract  will  be 
let  about  the  latter  part  of  March. 

Pennsylvania. 

Plans  for  a  sewage  disposal  plant  for  Con- 
nellsville.  Pa.,  have  been  completed  by  Ches- 
ter &  Fleming,  Consulting  Engineers,  Pitts- 
burgh, Pa.,  and  will  be  presented  to  the  State 
Department  of  Health  of  Pennsylvania  for 
approval.  The  plant  will  consist  of  a  pump- 
ing station,  sprinkling  filters  and  secondary 
settling  basins  and  will  treat  all  of  the  sewage 
of  the  borough. 

Plans  have  been  prepared  by  Engineer  T. 
Chalkley  Hatton  of  Wilmington.  Del.  for 
the  making  of  extensions  to  the  old  water- 
works of  Berwick,  Pa.,  at  an  estimated  cost 
of  $75,000.  The  work  will  include  a  me- 
chanical filter  plant  of  3,000.000-gal.  capac- 
ity, pumping  machinery  and  boiler.  The 
Susquehanna  River  is  the  source  of  supply. 
Contracts  will  probably  be  let  late  in  the 
spring. 

On  Feb.  3  Alexander  Potter,  114  Liberty  St., 
New  York  City,  was  engaged  to  prepare  and 
supervise  the  construction  of  an  improved  sys- 
tem of  water  supply  for  the  Borough  of 
Coatesville,  Pa.  In  all  probability  the  plan 
adopted  will  be  that  of  impounding  the  water 
from  a  mountain  stream.  . 

Plans  are  being  prepared  for  the  digging  of 
artesian  wells,  the  building  of  a  40,000,000-gal. 
storage  dam,  and  for  the  laying  of  9  miles  of 
20-in.  pipe  for  the  South  Easton  Water  Co. 
Frank  Huth,  Secretary  and  Treasurer,  Nazar- 
eth, Pa. 

South  Carolina. 

®The  American  Machine  &  Mfg.  Co., 
Charlote,  N.  C.  has  been  awarded  the  con- 
tract by  the  City  Council  of  Columbia,  S. 
C,  for  overhauling  and  repairing  the  pump- 


ing plant  for  $5,892.  The  work  includes  re- 
setting pumps  on  foundations,  reboring 
water  wheels,  new  shafting,  boxes,  etc.  F 
C.  Wyse  is  Engineer.  Bids  were  opened 
Feb.  14. 

South  Dakota. 

The  Monday  Noon  Club  of  Yankton,  S. 
Dak.,  is  circulating  a  petition  calling  for  a  vote 
at  the  regular  spring  election  for  $60,000  to 
increase  the  size  of  the  water  mains  and  to 
erect   a   new   standpipe. 

Texas. 

•{•Bids  will  be  received  until  March  4,  by  H. 
L.  McDuffie,  Superintendent,  Water  and  Light 
Department,  Sherman,  Texas,  for  the  pur-i 
chase  of  water  mains,  valves,  fire  hydrants,  etc.; 

Supt.  Harve  McDuffie  of  the  water  and  light! 
department,  city  of  Sherman,  Tex.,  has  drawn 
up  the  plans  and  specifications  for  a  12-in. 
water  main  from  Fairview  pump  station  to  the 
city,  a  distance  of  slightly  more  than  a  mile 
and  work  will  be  commenced  immediately.  The 
new  pump  station  now  has  a  capacity  of  50,- 
000  gals,  per  hour  from  the  four  new  deep 
wells. 

The  Bastrop  Water  &  Light  Co.,  of  Bastrop, 
Tex.,  has  filed  amendment  changing  purpose 
so  as  to  provide  public  water,  electric  light  and 
ice  supply,  changing  name  to  Bastrop  Water, 
Light  &  Ice  Co.,  and  reducing  directorate  from 
seven  to  five  members. 

The  City  Council  of  Brownwood,  Tex.,  has 
sold  the  $15,000  waterworks  bonds  to  the 
United  States  Bond  &  Mortgage  Co.,  of  Dal- 
las. The  money  will  be  used  to  build  a  cem- 
ent reservoir  of  the  mountain  west  of  town 
for  the  storage  of  water  and  for  the  removal 
of  the  present  standpipe,  which  is  in  the  cen- 
ter of  the  business  part  of  town. 

The  Aldermen  of  Stephenville,  Tex.,  have 
let  the  contract  for  two  deep  wells  to  Bar- 
ham  &  Kiker.  Bonds  to  the  amount  of  $18,- 
000  have  been  voted  to   install   waterworks. 

The  Madisonville  Artesian  Well  Co.,  Madi- 
sonville,  Madison  County,  Tex.,  has  been  in- 
corporated with  a  capitol  stock  of  $2,500,  by 
J.  A.  Herring,  W.  A.  Price,  O.  A.  Parton  and 
others. 

The  City  Commission  of  Terrell,  Tex.,  has 
ordered  7,000  ft.  of  new  water  mains  laid. 
The  wate.r  system  is  to  be  enlarged  and  other- 
wise improved. 

Virginia. 

^Bids  will  be  received  until  noon,  Feb.  26, 
by  Water  Works  Committee,  N.  P.  Angle, 
Chairman,  Rocky  Mount,  Va.,  for  boring  a 
deep  well,  size  8  in.,  with  standard  casing  in 
earth  and  6-in.  rock,  estimated  depth  300  to 
500  ft. 

The  Water  Commission  for  the  city  of 
Norfolk,  Va.,  has  been  appointed  to  examine 
into  and  report  to  the  City  Council  the  best 
available  source  for  an  additional  water  sup- 
ply for  the  city.    R.  E. -Steed  is  City  Clerk. 

Plans  and  specifications  are  being  pre- 
pared for  the  extension  of  the  20-in.  feed 
main  across  the  river  and  along  streets  of 
the  southern  part  of  the  citv  of  Richmond, 
Va.,  at  an  estimated  cost  of '$70,000.  About 
3,000  ft.  of  20-in.  pipe  will  be  submerged 
along  the  bottom  of  the  river  and  across  an 
island.  The  contract  will  be  let  in  a  month  or 
so.  E.  E.  Davis  is  Superintendent  of  Water- 
works. 

Washington. 

Plans  have  been  prepared  by  City  Engineer 
W.  H.  Dunbar  of  Grandview,  Wash.,  for  the 
construction  of  a  new  waterworks  system  at 
an  estimated  cost  of  $18,000.  The  work  will 
include  well,  pumping  machinery,  30.000-gal. 
elevated  tank,  5-ft.  by  20-ft.  steel  pressure  tank, 
and  19,000  ft.  of  wood  pipe.  The  contract 
will  be  let  as  soon  as  the  bonds  are  sold. 

Engineer  Frank  C.  Kelsey  of  Portland,  Ore.. 
has  just  completed  the  plans  and  specifica- 
tions and  estimates  for  a  municipal  gravity 
water  system,  piping  water  from  the  north 
fork  of  the  Newaukum  River  for  the  city  of 
Centralia,  Wash.  An  election  is  to  be  held 
shortly  to  vote  on  the  issuance  of  bonds  for 
the    improvement. 

Following   bids    were    recently    received  by 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tf  Board  of  Public  Works  of  Seattle,  Wash., 
Ic  the  construction  of  the  watermain  tunnel 
ir!r2th  Ave.  South:  (1)  42-in.  steel  pipe 
f/i  tunnel  lining  "A;"  (2)  alternate  with 
ti  lel  lining  "B ;"  (3)  alternate  with  tunnel 
li  ig  "C;"  (4)  42-in.  lock  bar  steel  pipe 
ivi  tunnel  lining  "A;"  (5)  alternate  with 
xieling  lining  '"B;"  (6)  alternate  with  tun- 
i.ng  lining  "C;"  George  C.  Dietrick  &  Co.. 
ittle;  (1)  $27,314;  (2)  $26,()3(j ;  (3)  $2C.- 
>•:■  (4)  $27,314;  (5)  $2t;,(J3t! ;  (6)  $26,927. 
;ff  Construction  Co.,  (1)  $43,800;  (2)  $42,- 
f(-  (3)  $35,535;  (4)  $42,980;  (5)  $41,915; 
[($34,655.  Swan  Peterson,  (1)  $40,056;  (2) 
S;688;  (3)  $37,752;  (4)  $40,656;  (5)  $39,- 
ii-  (6)  $37,752.  Haydon  &  Sons,  (1)  $30.- 
K;  (2)  $29,848;  (3)  $27,864;  (4)  $29,717; 
'!  $29,059;  (6)  $27,075.  J.  R.  Ritchie,  (1) 
£410;  (2)  $33,378;  (3)  $;32,410;  (4)  $32,- 
■i:  (5)  $33,500;  (6)  $32,532.  Jahn  Con- 
i-ting  Co.,  (3)  $45,138.  Sloane  Bros.,  (1) 
S087;  (2)  $28,393;  (3)  $27,667;  (4)  $32,- 
r:  (5)  $30,518;  (6)  $29,792.  The  work  in- 
;iles  1.837  ft.  of  riveted  steel  pipe;  1.109  ft. 
I  unneling;  2,904  ft.  of  tunnel  lining. 

Wisconsin. 

•Bids  will  be  received  until  noon,  March 
,  y  City  Clerk,  Durand,  Wis.,  for  installing 

I  )ipes,  specials,  valves,  hydrants  and  connec- 
i  s  for  the  waterworks  svstem.  The  work 
,  include  laying  8,100  ft.  8-in.,  8,100  ft.  6-in. 
i  and  making  all  connections  with  4-in. 
i .  Plans  and  specifications  for  the  work 
^  on  file  with  S.  G.  Gilman,  Mondovi,  Wis., 
;  suiting  Engineer,  and  at  the  offices  of 
I.INEERING  &  CoNTR.\CTiNG,  608  South  Dear- 

II  St.,  Chicago,  111.  A  certified  check  for 
',)  must  be  filed  with  each  bid.     Official  ad- 

;isement  will  be  found  elsewhere  in  this 
■  e. 

The  contract  for  the  sinking  of  the  15  wells 
■tonnection  with  the  new  well  svstem  to  be 


nistalled  in  La  Crosse,  \\  is.,  has  been  let  to 
Edward  Roesler  of  La  Crosse,  for  $8,779.  A. 
T.  Maltby,  Great  Northern  Bldg.,  Chicago,  111., 
is  Engineer. 

®Bids  were  opened  Feb.  10  by  the  Board 
of  Public  Works  of  .Milwaukee,  Wis.,  for 
the  laying  of  house  drains  and  water  serv- 
ice connections  in  the  lollowing  streets, 
lor  which  the  contracts  were  awarded  Mer- 
man Hohensee:  Eighteenth  .\ve.,  from 
South  Pierce  St.  to  Xational  .\ve.,  23rd 
Ward,  house  drains  $18  each,  long  water 
$23.40  each,  short  water  $17.75  each;  Twen- 
tieth Ave.,  from  Mineral  St.  to  Greenfield 
Ave.,  23rd  Ward,  house  drains  $19  each, 
long  w^ater  $24.60  each,  short  water  $17.75 
each;  Twenty-first  Ave.,  from  South  Pierce 
St.  to  Scott  St.,  23rd  Ward,  house  drains 
$18.70  each,  long  water  $23.10  each,  short 
water  $17.75  each;  Thirty-first  Ave.,  from 
National  Ave.  to  Scott  St.,  23rd  Ward, 
house  drains  $18.10  each,  long  water  $21.60 
each,  short  water  $17.60  each. 

©Following  bids  were  opened  Feb.  10  by 
the  Department  of  Public  Works  of  Mil- 
waukee, Wis.,  for  the  laying  of  house  drains 
and  water  service  connections  in  the  fol- 
lowing streets,  the  contracts  being  awarded 
to  Charles  R.  Schrocter:  Thirty-second 
.■\ve.,  from  National  Ave.  to  Scott  St.,  23rd 
Ward,  house  drains  $18  each,  long  water 
$21.45.  short  water  $18  each.  Following 
were  awarded  F.  A.  Goll:  Fredericka  PI., 
from  Trowbridge  .^ve.  to  Thirty-second 
Ave.,  23rd  Ward,  house  drains  $18  each, 
and  long  water  $20  each. 

Plans  are  being  prepared  by  Engineer  A.  T. 
Maltby,  Great  Northern  Bltig.,  Chicago,  111., 
for  the  rebuilding  of  the  old  water  plant  at 
La  Crosse,  Wis.,  at  an  estimated  cost  of  $300,- 
000.  It  is  planned  to  secure  the  water  supply 
from  wells  instead  of  the  present  river  source. 


The  work  will  include  a  new  pump  station 
and  extension  of  water  mains.  The  contract 
will  be  let  probably  in  latter  part  of  March. 
The  work  is  in  charge  of  the  Board  of  Public 
Works. 

Wyoming. 

Bruce  &  Standcvin,  Bcc  Bldg.,  Omaha, 
Nebr.,  have  been  retained  as  engineers  for 
waterworks  system  to  cost  $21,000,  and  a 
sewer  system  to  cost  $9,000,  for  the  city  of 
Torrington,  Wyo. 

Canada. 

•J"Bids  will  be  received  until  noon,  Feb.  20, 
by  City  Commissioners,  Moose  Jaw-,  Sask.,  for 
supply  delivery  and  erecting  and  testing  of 
one  elevated  water  tank  within  the  city  lim- 
its. Specifications  and  all  information  may  be 
obtained  on  application  to  the  City  Clerk, 
Moose  Jaw,  or  at  the  office  of  Walter  J.  Fran- 
cis &  Co.,  Consulting  Engineers,  Montreal. 

•?«Bids  will  be  received  until  11  a.  m., 
March  7.  by  Chairman.  Board  of  Control, 
at  the  office  of  M.  Peterson.  Secretary, 
Winnipeg,  Man.,  for  supply  of  5  36-in.  and 
3  20-in.  gate  valves.  Specifications  are  on 
file  at  the  office  of  City  Engineer,  223 
James  Ave. 

•{•Bids  will  be  received  until  6  p.  m..  Feb. 
24,  by  L.  B.  Browne,  Town  Commissioner. 
Castor,  Alta,  for  supplying  material  and- 
erecting  a  steel  water  tank  to  contain 
120,000  gals,  on  a  75-ft  tower;  also  for  bor- 
ing a  10-in.  well  500  ft.  deep  and  casing 
same  and  an  8-iii.   well  about  800  ft.   deep. 

The  fire,  water,  li.ght  and  power  committee 
of  the  Cit}'  Council,  Winnipeg,  Man.,  has 
instructed  the  city  engineer  to  report  at  once 
on  the  best  locations  and  the  probable  cost 
of  laying  two  additional  10-in.  water  mains 
crossing  the  .'\ssiniboinc  River  to  supply  Fort 
Rouge. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


Alabama.  of  Garrison  Ave.,  and  the  other  into  the  storm  sewage  disposal  plant  of  the  .A.nti-Tubercu- 

.                                    ■,    11   on  sewer  main,  probably  on  North  C  St.  losis   Hospital   of    Delaware.     The   contract 

•Bid.,   will   be    received    until    11  ;30   am.,  -            .  ,^.jll    ^g    i^j   i^^g    j^    ji,g    spring.      The    esti- 

rch  4,  by  Grand  Secretary,   Masonic    iem-  v^aiiiornia.  mated  cost  is  $5  000 

Montgomery,    Ala.,   for   installing   sewage  ©jhg    Mercer-Fraser     Co.,    at     $12,429,    has  '  Flnrirla 

em  at  the  Alabama  Masonic  Hoine,  4  miles  been  awarded  the  contract  for  the  construction  .„                        x-iuiiud. 

n  Montgomery.    B.  M.  Jacobs  is  Chairman,  gf    (],g    concrete    foundation     piers     for     the  V^ids  will  be  received  until  noon,  March 

ningham,  .Ma.  Islais    Creek   incinerator    for   the   citv   of   San  S,  by  Board  of  Public  Works.  Bradentown, 

he  Citv  Council  of  Bay  Minette,  .\la.,  has  Francisco,  Calif.                                       '  F'a-.    fo""    'he    construction    of    a    sanitary 

ded  to'  install  a  sewerage  svstem   through  Plans    have    been    prepared    by    Engineer  sewer  system  in  accordance  with  the  plans 

business  part  of  town.  Frank    Lathrop,    Hemet.    Calif.,   for   the    in-  and    specifications    on    file    at    the    office    of 

'lans    have     been     prepared     bv     Engineer  stallation  of  a  new  sewerage  svstem  in  that  the   city   clerk.     A   certified   check   for   $500 

W.  Cooper,  of  O-xford,  Ala.,  for  the  con-  city  at  an   estimated  cost  of  $30,000.     The  must  be  filed  with  each  bid. 

iction   of   new   sewers    in    that    city   at    an  contract  will  be   let  about  March   15.  Georgia. 

mated    cost    of    $12,000.     The    mains    will  The  Board  of  Trustees  of  Fullerton.  Calif.,  -djj,  ,.„„»;  ,„j  „„         ,•    ,.;,..  -.,„„,.  ,.  „,-u 

iA  ;„^    ;.,   j-„„„.T„      -ri,„  „„,...„.,..  „ -n  k<.  u               ■     j             ^     c                             ci          r  Bids  received  on  castings  tor  sewer  work 

•n  Tw   qo  1   =  has  received  reports, from  engineers   Sloan  &  ^^^   jgj,    ^^^    ,^j,.,,^^i^   ^^.^.  ;    ^,    ^  „             ^) 

m   about   30   days.  Robson.    of    San    Francisco,    and    Vivian    G.  ^-^  ^j  General  Pipe  &  Foundry  Dept.,   (2) 

Arkansas.  ^'"A          h°'    Angeles,    concerning     he    pro-  southern   Iron    &    Equipment   Co.,   and    (3) 

„.,        .„        "        "            .,                ,,      ,  posed    construction    or    rnunic.pal   waterwork  withers   Foundry  &   Machinery  Works: 

•Bids   will   be    received   until   noon.   March  and   a   sewer   system.     The   estimated   cost   of  Material                           \mt        (1)        (2)        (3) 

ly  Roy  M.  Johnston,  Secretary,  Fort  Smith,  the  sewer  system  is  $100,000,  and  of  the  water-      Manhole  covers  '  50i)    .01%     .0159    .0170 

c,    for   the    construction    of   certain    storm  works  $90,000.                                                                  Catch  basin  covers 100    .01%    .0159    .0170 

:er  sewers   or   underdrainage    for   Garrison  Sew'er  improvements  are  to  be  made  in  San       ^- ^- ^If/ "l^    'Ji^     'H^^     jj'" 

:.     The  cost   of   the   work   is   estimated   at  Diego.  Calif.,  this  season  at  an  estimated  cost  Grates  and' frames .'!.']!; !    100    !oi%    .'oio9    .'oi70 

500.      Plans   and    specifications    are   on    file  of    $120,000.    as     follows:     Brooklyn    Heights,       Sewer  T  markers S,000     .01%     .0159     .0170 

1  the  Cit>:^Engineer.    .  $70,000.    North   of    Park,   $40,000,   and   e.xten-  S-in^  valves^.............    ^,o      3.60    |48        2.25 

as.    W.    Beebe,    engineer    in    charge    of  sion  of  the  present  Mission  Hills  system.  $10,-       i2-in.  valves  2      4.75    .420        2.25 

ver  construction   for   Prescott,   Ark.,   has  000.     \dditionaI  work  has  been  outlined  which  ^j,     ^.       (-         j,      ^  _^  ,            ^                  , 

■n   engaged   to    remodel   sewage   treating  would    bring   the   total    estimated    cost    up     o  ^^^^^       ^^  ^„  ^^^^.^^  ^^,^^^        '^^  ^-               ^ 

nt  for  Hope,  Ark.,  and  Worley  &  Black  ^M'-'O.OOO.     Councilman    A.    E.    Dodson    is    in  ^      ^^^.       ^^.^             estimated  to  cost  $150,- 

Kansas  City,  Mo.,  have  been  retained  as  charge  of   sewer  construction.  qq^_    The  plans  for  this  work  are  made  as  the 

nsulting  Engineers.                         ,,      ^  Colorado.  work  progresses  and  the  work  is  done  by  the 

he  City  Louncil  of  Van  Buren,  .\rk.,  has  Ordwav    Colo     has  re-  McCrary  Excavating  Co.,  of  that  citv.     R.  M. 

sed  an  ordinance  creating  Sewer  Improve-  ^   .   '5  V^   "-ounui  or  yruv%d\.   <.,uiu.    nas  rt  piavtrvn   i^   Thipf    Fncrinp^r  nt   rnnst'riirtinn 

nt  District  No.  2,  for  the  purpose  of  con-  '^'"'^'^    George     T    Prince,     representing    the  ^.layton  is  Chief   Engineer  ot  Construction, 

icting  a  sanitary  sewer;   the   district  com-  George  W.  Sethman  Co.,  Equitable  Bldg.,  Den-  Idaho. 

>es  an  area   of   160  acres.     W.   B.   Bell,  of  'Y'   Cdo-.  as  consulting  engineer,  to  prepare  .^j^     ^.       (,         „      ^   Sandpoint,  Idaho,  has 

n  Buren,   is   engineer.  Pi^H^estTrS^fi/ofT'  fnfnf  Z.ZT^ZZ'l  P^^^ed  an  ordinance  providing  for  the  crektion 

;ity    Engineer    Merle    H.    Reed,    of    Fort  ^"^  estimates  of  the  cost  of  installing  a  sewer-  ^j  ^  ^^^^^  improvement  disTrict,  which   is  to 

lith,  Ark.,   has  completed   the  specifications  ^^^   system.  j^^  known  as  Sewer  Improvement  District  No. 

the    Garrison    .\ve.    storm    drainage.     The  Uelaware.  2.     This  district  will  include  the  territory  be- 

imated    cost    is    about    $11,500.     The    plan  Plans   have  been  prepared   by  Consulting  tween  Boyer  Ave.   on  the  west,  to  First  Ave. 

olves    the    laying    of    two    separate    storm  Engineer  T.   Chalkley  Hatton.  Wilmington,  on  the  east,  Larch  St.  on  the  north  and  Lake 

'ers;  one  emptying  in  the  river  at  the  foot  Del.,   for   the   making  of  extensions   to   the  Pend  d'Oreille  on  the  south. 

^  indicates  wrork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Georgia.  '"S  a  new  sewer  district  to  be  known  as  Dis- 

'                              .  trict   No.    64,   and   contemplates   the   construc- 

Following  bids  were  received  by  the  city  tion  of  a  sewer  7,357  ft.  long  in  the  northwest 

of    Atlanta,    Ga.,    for    sewer    work    for    the  part  of  the  city.     City  Engineer  R.  M.  Fergu- 

year    1912,    R.    M.    Clayton,    Chief    Engineer  son    has    estimated   the   cost   of    the    improve- 

of  Construction:     (1)   Being  bid  of  Meador  rngnt  at  $9,688. 

Construction   C"..   (2)    Sullivan  &   Mulcahy.  The  Board  of  Local  Improvements  of  Abing- 

(,3)    McCrary    Excavating    Co.,    (4)    R.    M.  don.   111.,  has  decided  to  construct  sewer  sys- 

Hudson    &    Co.,    (5)     Dysard    Construction  tems  in  Sewer  Districts  No.  1  and  No,  2. 

Co..  and  (6.)  J.  R.  Cothran; 

Amounr.         Material.                                                            (1)  (2)  (3)  (4)  (5)_  (6) 

450,000  Brick         J14.50  Jlo.OO  $15.00  ?14.9o  $12.i.t  $l,.Ofl 

100  Cu.  vds.  rubble  masonr.v i^.OO  3.20  3.00  2.60  2.00  o.OO 

50  Cu.  ft.  cut  stone 1.70  ?.50  2.00  1.82  1.00  I.S., 

mo  Sq.    ft.   cut   flagging 70  1.00  .75  1.30  .r.,  .^4 

10,000  F.  B.  M.   lumber 12.00  IS.OO  17.00  18.00  14.00  1,..,. 

60.000  Cu.  yds.  earth  exc,  10  ft 47  .35'  .38  .45  .48  .43 

25.000  Cu.  vds.  earth  exc,  15  ft 62  .60  .50  .60  ..->:)  .lO 

3,000  Cu.  vds.   earth  exc,  20  ft 75  1.00  .70  .90  ..0  .8. 

.500  Cu.  vds.  earth  exc.  25  ft 90  1.150  .90  1.20  1.2.-.  1.!.I0 

2,000  Cu.   yds.   solid  rock  exc 2.00  3.0G  2.50  2.50  1.75  3.a0 

10,000  Cu.   vds.   semmidec  rock   1.00  .95  .90  .65  .49  I.MJ 

100  Cu.   vds.   plain  concrete 2.00  3.00  3.00  4.50  4.00  5.00 

120,000  Lin. 'ft.  6xS-in.  vit.  pipe,  laid 03  .035  .03  .02  .03  .0., 

15,000  Lin.   ft.  10xl2-in.  vit.  pipe,  laid 04  .05  .04  .03  .04  .0.) 

10,0(10  Lin.  ft.  15xlS-in.  vil.  pipe,  laid 06  .00  .06  .04  .06  .00 

3,0ii0  Lin.  ft.  :0x22-in.  vit.  pipe,  laid 07  .07  .OS  .05  .07  .". 

2,000  Lin.    ft.    24-in.    vit.    pipe,    laid 10  .10  .10  .06  ...  ■". 


Illinois. 

•{•Bids  will  be  received  until  11  a.  m.,  Feb. 
28,  bv  Board  of  Local  Improvements.  E.  J. 
Glackin,  Secretary.  Chicag(i,  111.,  for  con- 
tracts for  constructing  sewers  in  52nd  Ave. 
and  other  streets;  .\rcher  Ave.  and  other 
streets,  .Aberdeen  Ave.  and  other  streets. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
111.,  until  11  a.  m.,  JNIarch  1.  for  furnishing 
and  delivering  to  12  different  jobs  and  ."? 
pipe  yards  special  castings  between  March 
15th  and  .August  15th.  Contract  is  made  up 
as  follows:  Tees,  6  36x24,  2  36x20,  4  36x16, 
45  36.x8.  1  30x30,  6  24x24,  2  20x16,  2  20x12, 
10  20x8,  10  20x6.  1  48x36  Y  branch,  6  36x'4 
bends.  52  36x1/16.  8  30xKs.  8  30x1/16.  21 
24x'^.  10  24x1/16,  8  20x1^:  reducers  2  48 
to  36,  3  36  to  30,  2  36  to  24  2  20  to  16,  20 
36x8,  M.  H.  B.  O.,  2  30x8,  M.  H.  B,  O.,  15 
36x8  B.  O.,  1  30x8  B.  O.,  5  24x6  B.  O.,  8 
20x6  B.  O.,  18  36  sleeve,  12  24  sleeve,  5  20 
sleeve.  Total  castings  299;  total  weight, 
556.206  lbs.  To  be  delivered  March  15th. 
105,296  lbs.,  .\pril  15th  128,598  lbs.,  Mav 
15th  64,452  lbs.,  June  15th,  151,224  lbs.,  Julv 
15th  50,199  lbs..  August   15th  56.437  lbs. 

Bids  were  opened  Feb.  14  by  Board  of 
Local  Improvements,  Chicago,  111.,  for  con- 
structing sewers  in  various  streets,  the  low 
bidders  being  as  follows:  California  Ave. 
and  other  streets.  The  Ryan  Co.,  Stock  Ex- 
change Bldg.,  Chicago,  111.,  $22,479;  7Sth 
St..  George  Pontorelli.  4817  W.  Dakin  St.. 
$1,243:  N.  68th  Ct..  George  Pontorelli,  at 
$1,932;  77th  St..  George  Pontorelli,  at 
$3,359;  Bensley  Ave..  George  Pontorelli,  at 
$2,876;  E.  76th  St.,  Nick  Mancini,  900  W. 
Taylor  St.,  at  $12,159;  W.  Lake  St..  Ch. 
Malone.  $3,537. 

Consulting  Engineer  Dabney  Maury  of 
Peoria,  111.,  has  been  engaged  by  the  city  of 
Moline,  111.,  to  assist  in  the  work  on  the  ex- 
tension of  the  waterworks  and  sewer  system 
of  the  city.  Plans  are  now  being  prepared  for 
the  extension  of  the  east  end  sewer  system, 
which  will  be  started  this  sprin'r. 

The  City  Council  of  Elgin,  111.,  intends  to 
advertise  for  bids  on  the  West  Chicago  St., 
and  North  State  St.  sewer  systems  at  the 
same  time.  The  estimated  cost  of  the  North 
State  St.  improvement  is  $44,500,  while  the 
estimate  of  the  West  Chicago  system  is  $78,- 
000.  Morgan  H.  Brightman  is  engineer  in 
charge. 

The  W.  S.  Shields  Co.,  Hartford  Bldg,, 
Chicago,  111.,  has  been  retained  by  the  Board 
of  Local  Improvements  of  Sandwich,  111.,  to 
prepare  plans  and  specifications  for  the  instal- 
lation of  a  sewerage  system,  .\lderman  Henry 
Hennis  is  a  member  of  the  board. 

City  Engineer  Jos.  A.  Tremble  of  Hills- 
boro,  111.,  has  outlined  the  district  for  the 
sewerage  system  and  an  ordinance  for  the 
improvement  has  been  passed  by  the  City 
Council. 

The  Board  of  Local  Improvements  of  Mon- 
mouth, 111.,  has  passed  a   resolution  cstablish- 


City  Engineer  J.  E.  Schwaah,  of  Upper  .Al- 
ton, 111.,  has  completed  preparing  three  sep- 
arate petitions  to  be  circulated  in  LIpper  .Alton 
among  property  owners,  calling  for  three 
sewer  districts  to  be  established  and  the 
building  of  three  sewers  in  the  old  yillage. 

The  City  Council  of  Springfield,  111.,  has 
adopted  three  ordinances  for  sewers  as  fol- 
lows :  In  Yates  Ave.,  from  Walnut  to  Pool 
St.,  thence  on  Pool  St.  to  the  alley  north 
of  North  Grand  Ave.;  in  11th  St.,  and  in 
10^^  St.,  from  Laurel  St.  to  South  Grand 
.Ave, 

The  City  Commissioners  of  .Aberdeen,  S. 
Dak.,  have  sold  an  issue  of  $200,000  of  sewer 
extension  bonds  to  Bolger,  Mosser  &  Willman 
and   Devitt,   Tremble   &   Co.,  of   Chicago,    111. 

The  Board  of  Local  Improvements  of 
Rockford,  111.,  has  approved  plans  for  the 
construction  of  a  sanitary  sewer  in  16th  Ave., 
from    Seventh   to  Eighth   Sts. 

In  a  recent  letter  to  George  M.  Wisner, 
Chief  Engineer  of  the  Sanitary  District  of 
Chicago,  Commissioner  of  Public  Works  John 
H.  Moore,  of  Evanston,  111.,  outlined  plans 
for  turning  the  sewage  of  that  city  into  the 
canal  and  for  the  enlargement  of  the  sewer 
system.  Nine  schemes  are  being  considered 
for  adoption,  and  the  estimated  cost  of  each 
is   given  as    follows : 


Scheme. 

Sewer 
and  appur- 
tenances. 
.  .      $575,000 
560,000 
495,000 
480,000 
470,000 
500  000 

Pumping 
station  and 
equipment. 
$120,000 
120,000 
120.000 
95,000 
95,000 
95,000 
95,000 
95,000 
95,000 

ana. 

Total. 
$695,000 

B 

680,000 

C     

615,000 

D 

575,000 

E      

565,000 

F      . 

595,000 
580  OOO 

G      

485,000 

H     

495,000 
510,000 

590,000 

I        

605,000 

Indij 

4*Bids  will  be  received,  it  is  reported,  until 
Feb.  29,  by  Board  of  Public  Works,  Fort 
Wayne,  Ind.,  for  one  cement  sidewalk  con- 
tract, three  local  sewer  contracts,  one  main 
sewer  contract. 

®The  City  Council  of  Kendallville,  Ind.,  has 
let  the  sewer  contract  for  the  northeast  por- 
tion of  the  city  to  John  McGillicudv  of  Val- 
paraiso, Ind.,  for  $10,912. 

The  City  Council  of  Jeffersonville,  Ind.,  is 
considering  an  ordinance  providing  for  the 
granting  of  a  franchise  to  James  P.  Good- 
rich and  Jesse  T.  Moorman  of  Winchester, 
Ind.,  for  the  installation  of  a  sewerage  sys- 
tem. The  system  will  cost  approximatelv 
$165,000. 

The  Board  of  Public  Works  of  Gary,  Ind., 
has  approved  the  plans  and  specifications  for 
the  proposed  south  side  sewer  system,  which 
will  cost  approximately  $225,000.  The  new- 
sewer  will  be  five  miles  in  length  and  will 
drain  the  south  central  portion  of  the  city. 
Three  branches  are  to  be  constructed.  Bids 
for  this  work  will  be  asked  shortly.  .A.  P. 
Melton  is  City  Engineer. 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


Iowa. 

^Bids  will  be  received  until  March  4,  \ 
City  Clerk,  Knoxville,  la.,  for  the  constnl 
tion  of  a  sanitary  sewer  as  follows:  1,!J| 
ft.  of  10-in.  vitrified  pipe  sewer;  9,828  [ 
8-in.  vit.  pipe  sewer;  26  regular  manholf 
4  flush  tanks;  2  combined  manholes  al 
flush  tanks;  one  drop  manhole;  2  lamphol[ 
.A  certified  check  for  $500  is  required.  Hi 
&   .AdaiTis,    Centerville,    la.,   are    Engineef 

®The  J.  W.  Turner  Improvement  Co.,f 
Des  Moines,  la.,  has  been  awarded  the  ^ 
tract  in  that  city  for  the  construction  O: 
sewer  system  in  the  Seventh  Ward,  to  ct 
approximately  $130,000.  The  system  willf 
78,400  ft.  long  and  will  include  a  septic  ta^ 
to  be  located  at  East  30th  St.,  south  of  le 
railroad  tracks.  Bids  were  opened  Feb.l 
by  Horace  Susong,  City  Clerk. 

The  City  Council  of  Burlington,  la.,  is  pi- 
ning for  extensive  work  in  the  building  of  n,' 
sewerage  systems.  Recommendations  h;; 
been  received  from  the  City  Engineer  for  ■ 
construction  of  sewers  in  North,  Linden  ;1 
such  other  streets  in  that  vicinity.  It  was  ai 
considered  advisable  to  have  plans  and  spec- 
cations  prepared  for  a  sewer  in  Mt.  Pleas.: 
St..  from  the  Hawkeye  sewer  to  the  cen; 
of  Gertrude  and  Mt.  Pleasant  Sts.,  wi 
branches  in  Winter,  Chalfant,  Doemla, 
Krueger,  Caroline  and  Dchner  Sts.;  also i 
Silver  Leaf  and  Short  Ave.,  and  in  the  al 
north  of  Mt.  Pleasant  St.,  between  Kruei 
and  Caroline  Sts. 

Consulting  Engineers  Bruce  &  Stande\ 
Bee  Bldg.,  Omaha,  Neb.,  recently  submit) 
plans,  specifications,  maps,  etc.,  to  the  C' 
Council  of  Lamoni,  la.,  for  sewerage  si 
street  and  sidewalk  grades,  and  the  same  hi' 
been  adopted.  It  is  planned  to  begin  c( 
struction   work  early  this   spring. 

Kansas. 

The  City  Council  of  Chanute,  Kans.,  li 
adopted  an  ordinance  establishing  a  new  ser 
district  in  the  north  part  of  the  city.  An  o' 
let  is  to  be  provided  for  the  new  sewer. 

The  Kansas  City,  Kans.,  Commission, 
have  notified  the  city  officials  of  Kansas  C, 
Mo.,  that  they  will  offer  no  opposition  to  ■ 
plans  for  diverting  Turkey  Creek  and  ; 
O.  K.  Creek  sewer  into  the  Kaw  River,  p 
vided  Kansas  City,  Mo.,  would  build  a  pi 
at  the  mouth  of  O.  K.  Creek  sewer  for  pi 
fving  the  sewage. 

"City   Engineer   Bert   C.   Wells,   of   Wich 
Kans.,   has   prepared   plans   for  the   constr- 
tion    of   a    surface   sewer    in   East   Third   '.. 
from   Hillside   to  the  canal. 

Kentucky. 

^Bids  will  be  received  until  noon.  Feb.  . 
by  Commissioners  of  Sewerage,  Equita.' 
Bldg..  Louisville,  :^.,  for  the  construction  f 
the  Barney  Ave.  swer  under  Contract  No.  . 
The  work  consists  mainly  of  the  construct  i 
of  2,043  ft.  of  8-in.  sewer  and  22-in.  to  33-. 
storm-water  drain ;  depth  of  cut,  4.5  ft. ) 
19.5  ft.,  including  about  280  cu.  yds.  of  o- 
crete  and  2.043  ft.  of  8-in.  and  10-in,  pipe,  1 
ft.  of  22-in.  pipe  and  900  cu.  yds.  rock.  _  J.  . 
F.  Breed  is  Chief  Engineer  of  the  Commissi . 

Plans  are  being  prepared  by  Enginr 
George  Lindsey  of  Newport,  Ky.,.for  the  o- 
struction  of  a  trunk  sewer  connecting  7  o- 
lets  of  the  present  sewer  system  of  Belle'- 
(P.  O.  Dayton,  Ky.).  Geo'rge  M.  Geiger  f 
Bellevue  is  in  charge  of  the  work. 

Maryland. 

^Bids  will  be  received  until  11  a.  • 
Feb.  28,  by  Board  of  .Awards,  at  the  ofl; 
of  the  City  Register,  Baltimore,  Md.,  f 
building  storm  water  drains,  storm  war 
contract  No.  19.  Plans  and  specificatii; 
are  on  file  with  Calvin  W.  Hendrick,  CH 
Engineer  of  Sewerage  Commission,  Amc 
can  Bldg..  Baltimore,  Md.  The  bids  must  : 
accompanied  by  a  certified  check  for  $2,.- 
The  work  will  include  the  followinc  - 
proxiiTiate  quantities:  3,250  lin.  ft_.  36-iii 
to  30-inch  masonry  drains,  10.735  I'.n. 
24-inch    to    12-inch    terra-cotta   pipe  drai  ■ 
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;0  lin.  It.  18-inch  to  12-incli  inlet  connec- 
.,i,  90  manlioles.  176  inlets, 
oilowing  bids  were  received  by  the  Board 
\wards  of  Baltimore.  Md..  for  Sanitan.- 
(tracts  Xos.  80  and  83,  contracts  for  lateral 
'ers  at  Bav  View  asylum,  Baltimore,  and 
'zles.  deflectors  and  special  castings  for 
inkling  filter  beds  No.  3  and  4  at  sewage 
(osal  plant,  Back  River:  Sanitary  Con- 
i,,  j,Jq  8(l_Bond  &  Bates,  Pratt  &  Presi- 
t  Sts..  Baltimore.  $15,918;  Edward  Perkins. 
9  N.  Patterson  Park  Ave..  Baltimore,  $19,- 
•  The  David  M.  .\ndre\v  Co.,  Mt.  Ver- 
■'  Ave  and  26th  St.,  Baltimore.  S19.231 : 
mond  H.  Williams.  819  Equitable  Bldg., 
imore.  $19,8:38;  Ryan  &  Reilly,  Baltimore, 
658-  N  A.  Middleton  &  Co.,  Continental 
£r  Baltimore.  $32,499;  Frank  B.  Sweeten. 
:imore.  $23,193;  Martin  J.  Beach.  809 
erican  Bldg..  Baltimore.  $23.2(^8;  Upshur 
Rich.  320.5  Clifton  .\\e.,  Baltimore.  $24,498; 
iting-Turner  Const.  Co..  Sexton  Bldg.. 
imorc.  $2(1.077 ;  Charles  Bevan  Clark.  Bal- 
)re,  $2n.921.  Sanitary  Contract  No.  83— 
ific  Flush  Tank  Co.,  Chicago  and  New 
k.  $2.-'i09;  Merritt  &  Companv.  Camden, 
J..  $2,900. 

[artin  J.  Beach,  815  .American  Bldg..  Bal- 
)re,  Md..  will  probably  be  awarded  the 
tract  by  the  Board  of  Awards  of  that 
for  the  construction  of  trunk  sewers  in 
derick  .Ave.,  under  Contract  No.  79.  Bids 
e  opened  Febr.  7. 

Minnesota, 
he   Citv   Comptroller   oi    St.    Paul,    Minn., 
sell  bonds  Feb.  29  in  the  sum  of  $250,000, 
proceeds   to  be   used   in   waterworks   and 
er  construction. 

he  city  of  Red  Wing,  Minn.,  plans  a  con- 

rable    amount    of    improvement    work    for 

year,  included  in  which  will  be  new  sew- 

street   paving    and    water    mains.      A.    E. 

ime  is  Citv  Engineer. 

The  Board  of  Public  Works  of  St.  Paul, 
in.,  has  awarded  three  contracts  for  the 
nruction  of  new  sewers,  as  follows :  In 
tin  .Ave.,  from  Marshall  .Ave.  to  Rondo  St.. 
tinning  on  Rondo  to  Finn  .Ave..  P.  J.  Ryan, 
>4,497;  in  Dunnedin  terrace,  from  .Ada  to 
igress  St..  E.  D.  Webster,  at  $1,277.  and  a 
er  on  Park  Ave.,  between  Winter  St.  and 
no  Ave.,  to  Christ  Johnson,  at  $226. 
he  sewer  committee  of  the  City  Council 
Minneapolis.  Minn.,  has  begun  work  on 
plans  for  trunk  sewers,  including  the  River- 
■  Park  tunnel  project.  G.  \'.  B.  Hill  is 
lirman  of  the  Committee, 
layor  Keller,  of  St.  Paul.  Minn.,  has  ap- 
ved  the  ordinance  for  a  bond  issue  of 
XOOO  for  sewer  construction  during  the 
ling  year.  The  committee  has  recom- 
ided  to  the  Common  Council  that  the 
sunt  be  distributed  as  follows :  Hester 
extension.  $1.5.000;  Maryland  St.,  $3,000; 
Clair  and  Cretin  system.  $8,000;  Robie  St. 
ension.  $1-5.000;  Ocean  St.  extension,  $45,- 
:  Jefferson  and  Hamline  .Ave.  system. 
.000;  St.  Albans  St.  storm  water  sewer. 
.000;  Randolph  St.  extension,  $700;  Somer- 
e  St.  repairs,  $2,500. 

Missouri. 

|»Bids  will  be  received  until  noon.  Feb.  29. 
W.  H.   Youse,  City  Clerk.  Hannibal,  Mo., 

constructing  sanitary  and  storm  sewer 
trict  No.  200.  Each  bid  must  be  accom- 
ied  by  a  certified  check  for  $1,000.     Plans 

specifications  are   on   file  at  the  office  of 

Clerk  and  of  the  City  Engineer. 
l«Bids   will   be   received   until   7:30  p.   ni.. 
irch   4.   by   City   Clerk.   Union,    Mo.,   for 
nishing  the  necessary  labor  and  material 

constructing  a  sanitary  sewer  system, 
ms  and  specifications  are  on  file  with 
orge  H.  Vossbrink,  Union.  Mo..  City 
■rk  and  at  the  office  of  the  engineers. 
Her  Cnult  Co..  Chemical  Bldg..  St.  Louis. 
'.  The  work  will  include  the  following 
iroximate  quantities:  1.962  ft.  of  12-in. 
.  sewer  pipe.  3.856  ft.  of  10-in.  vit.  sewer 
'6,  11.098  ft.  of  8-in.  vit.  sewer  pipe.  6.272 

of  6-in.  vit.  sewer  pipe,  54  10x6-in.  Y 
mches,  290  8x6-in.   \'  branches,   190  6-in. 


\  branches.  534  o  iii.  st''i)pcrs,  52  manholes, 
6  flush  tanks.  15  lamplitdes.  Excavation, 
7,360  cu.  yds.     Bond  issue.  $10,000, 

The  City  .Council  of  Kansas  City,  Mo.,  has 
passed  ordinances  providing  for  a  joint  dis- 
trict sewer  in  joint  sewer  districts  320,  .324, 
325  and  329,  in  Division  5;  also  district  369, 
Division  3;  district  ■'i{)8.  Division  5;  district 
370,  Division  3,  and  dislrict  371,  Division  3. 

Consulting  Engineer  .Alexander  Potter,  114 
Liberty  St.,  New  York  City,  has  completed  the 
plans  for  the  sewer  outlet  sanitation  plants 
for  the  city  of  Springfuld.  Mo.,  for  which 
bonds  in  the  sum  of  $1ihi,oOii  will  shortly  be  is- 
sued, and  bids  for  construction  work  adver- 
tised.   H.  G.  Horton  is  City  Engineer. 

Montana. 

The  city  of  Roundup,  Mont.,  will  vote  on 
March  12  on  the  proposition  of  bonding  the 
city  for  $15,000  for  the  purpose  of  construct- 
ing a  sewer  .system.  E.  J.  Parkinson  is  City 
Engineer. 

.A  special  election  will  shortly  be  held  in 
Libby,  Mont.,  to  give  the  citizens  another 
chance  to  vote  on  the  issuance  of  bonds  in 
the  sum  of  $15.00i\  for  the  purpose  of  con- 
structing a  main  sewer  extending  through  the 
city. 

Nebraska. 

Plans  are  being  prepand  by  Engineers 
Bruce  &  Standevin,  Bee  Bldg.,  Omaha,  Nebr.. 
for  the  construction  of  a  sewer  system  at 
Fullerton,  Nebr..  at  an  estimated  cost  of 
$4,500. 

Bids  will  be  called  for  the  construction  of 
a  sewer  system  at  Scotts  Bluff.  Nebr.,  about 
March  1.  according  to  plans  and  specifications 
made  by  Engineers  Bruce  &  Standevin.  4.32 
Bee  Bldg.,  Omaha,  Nebr.  The  estimated  cost 
is  $12,000. 

The  City  Council  of  Broken  Bow,  Nebr.,  is 
considering  the  advisability  of  installing  a 
sewerage  system  with  septic  tank.  It  is  esti- 
mated that  a  svstein  can  be  put  in  for  $12,000 
or  $15,000.  State  .Architect  Bird  Miller  is 
preparing  estimates. 

Bonds  in  the  sum  of  $13,200  will  be  voted 
upon  by  the  citizens  of  Mitchell,  Neb.,  on  Feb. 
27  for  the  outlet  system  of  their  sewers  and 
drainage.  Districts  will  also  be  organized 
for  their  lateral  system  of  drainage.  Bruce  & 
Standevin,  Bee  Bldg.,  Omaha,  Neb.,  are  Engi- 
neers. 

New  York. 

The  Common  Council  of  Oswego,  N.  Y^. 
has  authorized  the  Sewer  Commission  to  em- 
ploy Prof.  Olin  A.  Landreth  of  Union  College. 
Schenectady.  N.  Y'.,  as  consulting  engineer  to 
devise,  with  the  commission,  new  sewer  plans 
to  relieve  existing  conditions  in  the  city.  John 
C.   Churchill  is  Chairman  of  the  Commission. 

The  special  committee  of  the  Board  of  Es- 
timate, New  Y^ork  City,  which  has  been  inves- 
tigating the  question  of  sewage  disposal  in 
Brooklyn  and  Queens,  has  come  to  the  con- 
clusion that  the  26th  Ward  Disposal  Works, 
which  are  on  the  waterfront  of  Jamaica  Bay, 
should  be  remodeled  to  prevent  the  pollution 
of  the  waters  of  the  bay.  The  committee  rec- 
ommends an  issue  of  special  revenue  bonds  in 
the  sum  of  $50,000  for  this  purpose. 

The  Local  Board  of  Jamaica  New  York 
City.  Denis  O'Leary,  Commissioner  of  Public 
Works,  is  considering  a  petition  proj-iding  for 
the  laving  of  a  48-in.  concrete  trunk  sewxr 
from  Fifth  .Ave.,  at  about  20th  St..  along  21st 
St..  Malba  Drive  and  low-water  mark,  to  the 
end  of  Malba  Dock,  Whitestone.  The  cost  is 
estimated   at  $44,000. 

Plans  have  been  prepared  by  Engineer 
W.  Thos.  Wooley  of  Schenectady.  N.  Y., 
for  the  construction  of  the  proposed  Sec- 
ond Ward  sewers  at  an  estimated  cost  of 
$70,000.  Contracts  will  be  let  as  soon  as 
state  permits  are  received.  The  city  is  also 
considering  the  installation  of  a  sewage 
disposal  plant. 

The  plans  prepared  by  Consulting  En- 
gineer Charles  C.  Hopkins,  349  Cutler 
Bldg..  Rochester,  N,  Y..  for  the  prelimmary 
treatment  of  the  sewage  of  .Avon,  N.  Y.. 
are  now  in  the  hands  of  the  State  Depart- 


ment of  Health  for  approval.  -After  ap- 
proval the  matter  of  the  construction  will 
be  submitted  to  the  taxpayers  for  the  nec- 
essary appr.ipriation.  It  is  expected  that 
bids  will  be  asked  for  about  May  1. 

Consulting  ICngincer  Charles  C.  Hopkins. 
349  Cutler  Bldg.,  Rochester.  N.  Y'.,  has  been 
enga.ged  to  prepare  sewage  treatment  works, 
plans  and  specifications  for  the  village  of 
Ilion.  N.  Y.  The  amount  of  sewage  to  be 
treated  will  tie  about  2.000,000  gals,  daily. 

.Assemblyman  Cross,  according  t>  advices 
from  .Albany,  N.  Y..  has  introduced  a"  amend- 
r.ient  to  the  Rome  charter  so  that  the  Com- 
mon Council  shall  provide  for  the  payment 
of  any  sewage  disposal  plant  or  plants  by  gen- 
eral tax  to  be  levied  immediately,  but  only 
one-fifth  shall  be  expended  and  collected  each 
vear   for   five  years. 

The  village  of  Mohawk.  N.  Y..  has  been 
potified  by  the  State  Health  Department  that 
its  sewage  disposal  plant  must  be  erected 
at   once. 

.Mayor  D.  D.  Long,  of  Oswego.  N.  Y..  has 
r.nnounced  the  names  of  the  special  committee 
to  consider  plans  for  a  new  sewage  system. 
The  commission  will  be  composed  of  J.  C. 
Churchill,  F.  A.  Emerick,  Dr.  J.  T.  Dwyer, 
Thomas  H.  Bennett,  Thomas  Pearson:  Plans 
and  specifications  for  the  system  were  pre- 
pared by  City  Engineer  Charles  H.  Snyder  _ 
and  modified  in  some  respects  by  Consulting 
Eiigineer  T.  Chalklev  Hatton  of  Wilmington. 
Del. 

Mayor  Otta  Pfaff,  of  Oneida,  N.  Y..  has 
instructed  Engineer  Tibbitts  to  secure  data 
and  figures  in  regard  to  the  daily  sewage 
flow  from  the  sewers  of  the  city.  It  is  the 
intention  of  the  city  officials  to  build  a  sew- 
age reduction  plant  during  the  coming  spring 
and  summer,  and  as  soon  as  the  report  is 
made,  plans  and   specifications  will  be  asked. 

Ohio. 

^•Bids  will  be  received  until  noon.  Feb.  23, 
by  Director  of  Public  Service,  Hamilton.  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  constructing  a  storm  water  sewer 
on  Walnut  St..  from  7th  to  9th  Sts.  A.  J. 
Pater  is  Clerk. 

®The  \'an  Meter  Construction  Co.  has 
been  awarded  the  contract  by  the  Board  of 
Public  Service  of  New  Philadelphia.  O..  for 
the  construction  of  a  sanitary  sewer  and 
siphon  line  for  52.410.  for  which  bids  were 
opened  Feb.  8.  The  Board  also  awarded  a 
contract  for  the  construction  of  a  storm 
sewer  to  Henderson  Bros.,  of  Coshocton, 
C,  for  $27,363. 

City  Engineer  Guy  Crayton  of  Lima,  O..  is 
completing  plans  and  specifications  for  the  pro- 
nosed  purification  plants,  which  were  ordered 
by  the  State  Board  of  Health  to"  be  readjf 
by  March  1. 

City  Engineer  Carry  S.  Pratt  of  Urbana,  O., 
has  presented  plans  and  specifications  to  the 
State  Board  of  Health  for  the  proposed  sew- 
erage system  in  Urbana. 

Councilman  John  W.  Peck  has  introduced 
an  ordinance  in  the  City  Council  of  Cincinnati, 
O.,  for  an  issue  of  $25,000  bonds  to  pay  the 
expenses  of  the  engineering  work  in  connec- 
tion with  the  working  out  of  the  sewerage 
plan.  The  Mayor  and  Service  Director  pro- 
pose to  secure  an  expert  engineer  to  draw  up 
a  general  plan  for  a  unified  sewer  system  in 
the  city. 

Bids  were  recently  received  by  the  De- 
oartment  of  Public  Service  of  Canton,  O., 
for  the  construction  of  nine  miles  of  pipe 
sewer  in  District  No.  4.  estimated  to  cost 
$39,000.  The  contract  will  be  let  within  30 
days.  The  proposed  new  sewage  disposal 
plant  for  this  city  will  require  a  bond  issue 
of  $135,000.  which  will  be  voted  upon  short- 
ly.    Phil  H.  Weber  is  City  Engineer. 

Experts  in  the  employ  of  the  city  of  Cleve- 
land. O..  are  considering  the  installation  of 
three  separate  and  distinct  intercepting  sew- 
age outlets  in  place  of  a  separate  disposal 
plant  previously  considered.  City  Engineer 
Robert  Hoffman  announces  that  his  depart- 
ment has  under  consideration  the  plan  of 
locating  a   separate  sewage  disposal   plant  on 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  lake  front,  near  the  foot  of  \V.  oSth  St.. 
for  the  treatment  of  the  sewage  borne  from 
the   northwest   section   of   the   city. 

The  City  Council  of  Springfield,  O.,  has 
accepted  the  recommendation  of  Chief  En- 
gineer M.  J.  Bahin  to  carry  off  the  water 
of  the  proposed  South  End  Storm  sewer 
from  the  southern  section  down  the  natural 
ravine,  which  runs  northwesterly  and  empties 
into  the  creek. 

A  resolution  has  been  introduced  in  the 
City  Council  of  Cincinnati,  O.,  providing  for 
the  appointment  of  a  sewerage  expert  to  work 
out  a  general  sewer  system  for  the  city. 

Oklahoma. 

^Bids  will  be  received  until  1  :-30  p.  m., 
Feb.  27,  by  Alex  S.  Foreman,  Town  Clerk, 
Sallisaw,  Okla.,'for  the  construction  of  a 
sanitary  sewer  system  and  disposal  plant. 
The  work  will  embrace  49,700  ft.  8  to  18- 
in.  vitrified  sewer,  average  cut  from  6  ft. 
to  8  ft.;  90  manholes;  17  lampholes;  14  flush 
tanks;  SCO  cu.  yards  rock  excavation,  and 
disposal  plant.  Plans  and  specifications  are 
on  file  with  the  Town  Clerk  and  the  En- 
gineers. Parties  wishing  copies  of  same 
can  obtain  them  by  remitting  $5  to  the  En- 
gineers to  pav  for  the  printing  of  them. 
Certified  check  for  $2,000.  F.  W.  Ahrens, 
President.  Board  of  Town  Trustees.  Win- 
ters &  Dove.  810  First  National  Bank  Build- 
ing, Fort  Smith.  Ark..  Engineers. 

Oregon. 

®The  City  Council  of  Riddle,  Ore.,  has 
awarded  the  contract  for  the  laying  of  trunk 
line  sewers  over  the  city  to  J.  L.  Calvert  of 
Grant's  Pass,  Ore.,  for  approximately  $9,000. 
Civil  Engineer  G.  W.  Rice  of  Lakeview, 
Ore.,  has  been  engaged  by  the  City  Council 
of  Lakeview  to  prepare  plans  and  specifica- 
tions for  a  sewer  system  which  will  cost 
about  $60,000.  A  bond  issue  for  the  neces- 
sary amount  will  be  voted  upon  in  the  near 
future  and  it  is  the  present  intention  to 
have  the  work  in  shape  to  let  the  contract 
not  later  than   next  June. 

Pennsylvania. 

Pending  the  completion  of  the  plans  for  the 
disposal   of  the   sewage   of   what   is   styled   by 


engineers  the  metropolitan  district  of  Pitts- 
burgh, Pa.,  State  Commissioner  of  Health 
Samuel  G.  Dixon  has  "iven  permission  to  the 
boroughs  of  Rankin  and  North  Braddock  to 
construct  sewers  and  drains  into  the  Mononga- 
hela  River. 

The  Borough  Council  of  Pottstown,  Pa., 
has  engaged  Charles  E,  Collins,  Consulting 
Engineer,  Philadelphia,  Pa.,  to  act  as  en- 
gineer on  the  proposed  new  sanitary  sewer- 
age system  and  sewage  disposal  olant. 
There  will  be  about  70  miles  of  sewers,  and 
the  disposal  plant  will  probably  consist  of 
a  pumping  station,  tanks  and  filters.  Work 
will  be  started  on  the  survey  at  once  and  it 
is  expected  to  have  the  plans  completed  in 
time  to  receive  bids  for  the  construction 
early  in  the  summer.  Frank  Seasholtz  is 
Chairman  of  the  Sewer  Committee. 

South  Dakota. 

A  movement  has  been  inaugurated  to  have 
Britton.  S.  Dak.,  provided  with  an  up-to-date 
sewerage  system. 

Tennessee. 

Commissioner  of  Streets  John  W.  Flenniken 
of  Kno.xville,  Tenn..  will  present  for  considera- 
tion of  the  City  Commission,  the  construction 
of  a  sewer  along  the  banks  of  Third  Creek 
in  West  Knoxville. 

Texas. 

At  a  recent  mass  meeting  of  the  citizens 
of  Midland,  Texas,  it  was  decided  to  form 
a  $50,000  corporation  and  proceed  at  once  with 
ihe  installation  of  a  sewerage  system  in  the 
city.  The  City  Council  will  pass  an  ordinance 
compelling  the  use  of  the  sewers. 

The  City  Council  of  Terrell,  Tex.,  has  de- 
cided to  purchase  the  sewerage  system  in  that 
city,  which  is  now  owned  and  operated  by  a 
private  corporation. 

The  City  Council  of  Nacogdoches,  Tex.,  has 
set  March  12  as  the  date  for  holding  a  special 
election  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  in  the  sum  of  $60000  for 
sewerage,  street  paving  and  street  lighting  im- 
provements. 

A  petition  has  been  circulated  in  Cuero. 
Texas,  for  the  purpose  of  calling  an  election 
for  a  sewerage  system. 


The  City  Commission  of  Galveston,  Te: 
will  advertise  for  bids  after  March  1  for  t 
work  of  rebuilding  the  10th  St.  sewer,  fro 
the  manhole  at  Avenue  A  to  the  manhole 
the  alley  between  Avenues  J  and  K.  removiij 
the  old  sewer.  City  Engineer  A.  T.  Dickey  hi 
estimated  the  cost  of  building  the  new  sew! 
at  $0,292  and  of  removing  the  old  sewer  i 
$9,779. 

Washington. 

The  sanitary  sewer  in  Broadway,  city 
Bellingham.  Wash.,  is  to  be  enlarged  and  co, 
verted  into  a  sewer  capable  of  carrying  off  t' 
storm  waters  of  Broadway,  and  also  of  Kil 
shan,  Halleck,  Meridian  and  other  adjacel 
streets,  in  accordance  with  the  prelimina! 
plans  of  City  Engineer  W.  H.  North.  T 
sewer  will  cost  about  $12,260. 

Plans  and  specifications  have  been  submitt 
to  the  City  Council  of  Seattle,  Wash.,  by  t 
Board  of  Public  Works  for  the  constructii 
of  sewers  in  East  45th  St.,  from  20th  A\ 
N.  E.,  to  Ravenna  Ave.  et  al. ;  estimated 
cost  $7,559,  and  for  sewers  in  10th  Ave.  N.  ] 
and  11th  Ave.  N.  E.,  from  52d  St.  to  Raven 
Blvd.,  et  al. ;   estimated  to  cost  $22,251. 

Wisconsin. 

The    City     Council    of     Racine,    Wis.,    h 
voted  in  favor  of  the  matter  of  submitting  t 
issuance  of  $185,000  bonds  for  the  building 
trunk  sewers  in  the  outlying  districts  to  a  vc 
of  the  people  at  the  coming  spring  election. 

The  City  Council  of  New  London,  Wi 
has  granted  a  petition  calling  for  a  sewer  i 
Davidson  St.,  commencing  at  the  Benson  Dai 
son  corner  and  running  to  the  river. 

Plans  have  been  prepared  by  City  Engine 
G.  H.  Randall  of  Oshkosh,  Wis.,  for  the  co 
struction  of  320  ft.  of  30-in.  sewer,  1,340  ft. 
24-in.   sewer,  830   ft.  of  20-in.  sewer,  680 
of     18-in.    sewer,   2,910     ft.   of     15-in.    sew( 
3,055  ft.  of  12-in.  sewer  and  650  ft.  of  10-i 
sewer.     The   contracts   for  this   work  will 
let  in  about  two  weeks.     W.  A.  Marden,  Os 
kosh,  will  have  charge  of  the  work. 

The  Board  of  Public  Works  of  Neena 
Wis.,  has  recommended  to  the  City  Coun 
that  plans  be  drawn  for  a  storm  sew 
through  the  first  and  second  ward,  and  es 
mate   of    the    cost   of   same. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

^Bids  will  be  received  until  3  p.  m.,  March 
25,  by  James  Knox  Taylor,  supervising  archi- 
tect. Treasury  Department,  Washngton,  D.  C. 
for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  fixtures, 
of  the  U.  S.  post  office  at  Talladega,  Ala.  The 
building  is  one  story  and  basement  and  has  a 
ground  area  of  approximately  4,600  sq.  ft. ; 
fireproof  first  floor;  stone  facing;  tin  roof. 

Plans  have  been  completed  for  warehouses 
to  be  erected  by  the  city  of  Mobile  on  the 
municipal  wharves,  and  bids  for  the  work  are 
to  be  taken  at  once  by  the  City  Commissioners. 
The  warehouses  will  be  constructed  of  steel  on 
concrete  foundations  and  will  cost  about  $52,- 
000.  Plans  were  prepared  by  F.  E.  Golian, 
New  Orleans,  La. 

Arkansas. 

_^4'Bids  will  be  received  untl  3  p.  m.,  March 
27,  by  James  Knox  Taylor,  supervising  archi- 
tect, Treasury  Department,  Washington,  D.  C., 
for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduit  and  wiring  and  interior  lighting 
fixtures,  of  a  one  story  and  basement  building 
about  3,600  sq.  ft.,  with  brick  face  and  stone 
and  terra  cotta  trimmings,  for  the  U.  S.  post 
office  at  Paragould,  Ark. 

California. 

•{•Bids  will  be  received  until  10  a.  m.,  Feb. 
27,  by  the  Panama-Pacific  International  Expo- 


sition Co.,  W.  H.  Crocker,  chairman,  San 
Francisco,  Cal.,  for  filling  approximately 
1,000,000  cu.  yds.  of  earth  between  Webster, 
Ray  and  Lewis  Sts. 

Town  Trustees  of  Martinez,  Cal.,  are  consid- 
ering the  expenditure  of  $35,000  for  improving 
the  water  front.  The  improvement  will  in- 
clude a  canal  and  a  wharf 

The  Pacific  Wharf  &  Storage  Co..  J.  C. 
Wickham,  Secretary,  Los  Angeles,  has  filed 
an  application  with  the  U.  S.  War  Depart- 
ment for  permission  to  reclaim  a  large  sec- 
tion of  Government  land  now  covered  by  shal- 
low water,  the  expense  of  which  will  reach 
almost  $4,000,000.  The  application  specifical- 
ly asks  for  permission  to  build  a  bulkhead 
running  from  the  present  holding  of  the  com- 
pany, just  inside  Deadman's  Island,  to 
the  Terminal  Island  shore,  a  distance  of 
10,000  ft.  It  is  the  purpose  to  reclaim  this 
area  of  land,  which  has  nearly  two  miles  of 
frontage  upon  the  open  ocean. 

Connecticut. 

Board  of  Police  Commissioners.  Alvan  W. 
Hyde,  President,  of  the  city  of  Hartford. 
Conn.,  is  to  apply  to  the  City  Council  for  an 
appropriation  of  $25,000  to  install  a  new  signal 
system  for  the  police  department. 

Town  of  Meriden,  Conn.,  has  voted  to  ex- 
pend $225,000  for  a 'new  high  school  building. 
Town  School  Committee  will  be  in  charge  of 
the  work. 

District  of  Columbia. 

^Bids  will  be  received  until  noon,  March  6, 


by  N.  C.  Twining,  Chief  of  Bureau  of  Or 
nance,  U.  S.  Navy  Department,  Washingtc 
D.  C,  for  furnishing  target  shell  as  follov 
viz:  250  14-in.,  250  13-in.,  2,000  12-in.,  5 
10-in.,  2,000  8-in.,  1,500  7-in.,  5,000  6-in.,  3,0 
5-in.,  1,000  4-in.,  12,000  3-in.,  7,500  6-pound 
and  75,000  l-poundgr^    ■ 

•J«Bids  will  be  received  until  Feb.  28,  by  M: 
F.  C.  Boggs,  General  Purchasing  Officer  1st 
mian  Canal  Commission,  Washington,  D.  < 
for  furnishing  under  Canal  Circular  683- 
600.000  pounds  pig  iron,  500  pounds  pig  alun 
num,  200,000  pounds  silica  sand,  50,000  poun 
clay,  40,000  pounds  silica  grit,  1,500  poun 
foundry  nails  and  1  gasoline  launch. 

•{•Bids  will  be  received  until  10 :30  a.  m.,  F« 
28,  by  Maj.  F.  C.  Boggs,  General  Purchasii 
Officer,  Isthmian  Canal  Commission,  Washin 
ton,D.  C,  for  furnishing  under  Canal  Circul 
684,  brass  tubing,  cast  iron  pipe,  stovepij 
sheet  zinc,  solder,  steel  wire,  nails,  tad 
screws,  cold  chisels,  hammers,  pick  handle 
shovels,  ratchet  braces,  files,  paint  brush( 
coal  barrows,  padlocks,  water  coolers,  metali 
tapes,  Manila  rope,  sash  cord,  rubber  beltin 
hose,  packing,  asbestos  gaskets,  signal  flaj 
bunting,  shipping  tags  and  chipped  soap. 

•|«Bids  will  be  received  until  noon,  Feb.  5 
bv  Lt.  Col.  W.  C.  Langfitt,  U,  S.  Engine( 
920  17th  St.,  N.  W.,  Washington,  D.  C, 
noted  in  our  Feb.  7  issue,  for  furnishing  ai 
placing  riprap  on  the  seawall,  Anacostia  Riv' 
D.  C.  The  work  to  be  done  is  the  extensii 
of  the  riprap  seawall  along  the  left  bulkhe; 
of  Anacostia  River,  between  the  outfall  sew 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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n  Aiiacostia    bridge,    a    distance    of    about  is   Chairman  uf  the  C'niniission  in  charge  of  ijnd    will    cost    about    $7-!0,000.      Most   of    the 

,0    ft.     A  trench   has   been   dredged   to   the  the  work.  property  needed  for  the  site  has  been  acquired 

eji  of  5  or  6  ft.  at  mean  low  water,  with  lowa.  by  the  city,  and  it  is  planned  to  go  right  ahead 

3J  als   affording   access   thereto   at   the   out-  ^^jj^  ^.jl,  i^^  received  until  3  p   m ,  March  ^'"^  .  "'^    building    as    soon    as    the    weather 

a-sewer  and  opposite  the  upper    units  of  the  m,  by  James  Knox  Taylor,  supervising  archi-  P"^""'""^- 

liy.  Yard.     Ihe   wal     will   be   bu.lt   in   the  "tect,  Treasurv  Uepartn.ent,  Washington,  D.  C,  Massachusetts. 

r,:h  ^v.th  bottom  width  of  about  .30  ft     and  j^^  j,,^      ^i„,i        ^^^^  dccoraluig  in  the   U.  S  ^Buls  will  be  receiNod  until  1  p.  m..  March 

,,,  uniform  side  slopes  to  the  top  wichw  11  ^  „^,^  ,,j  p^.,  ^^j^;,,^.^^  ,^^  .^^^j,     committee  in  charge  for  enlarging  and 

■  )0ut  o  ft.  wide  and  about  r>  tt.  above  mean  j  r         .i       ^  u   n    i    ■!  i-            ^      ^ 

■/water.     The   total   estimated   quantitv   of  Louisiana.  remodeling    the    town    hall    building.      F.    A. 

'""oJk  to  be'doTe'is""5  0''00"u    vds'°'"''''''=  rt'^'f  ^'^''f''    •-•'"■-?"•.  ^'^^-  i^'"-.   by  Fr^:;;^Ts    &  "sons,"' SST^M^In    st^Fit^hbuJ^: 

lA-ork  to  be  done  is  Jj.uw   cu.  vds.  Capt.  T.  H.  Jackson,  L.  S.  lingmeer,  Dallas,  m-.<,    are  architect? 

Bids  will  be  received  until  noon.  Feb.  26,  Te.x.,  as  noted  in  our  Feb.  7  issue,   lor  con-  ^^"^   '  ^'^  arclutects. 
vX  Col.  W.  C.  Langntt,  U.   S.   Engineers,  structing  a  dam  at  the   foot  of   Caddo  Lake,  Michigan. 
)U7th   St..   N.   W.,   Washington,   D.   C,   as  Louisiana.    This   work    is   about    three    miles  -J-Bids  will  be  received  until  3  p.  m.,  March 
cf  in  the  last  issue,  for  furnis  ung  and  de-  below  Mooringsport,  on  the  Missouri,  Kansas  l■^.   by   Col.    C.    McD.    Townscnd,   U.    S    En- 
ding building  stone  and    Portland  cement.  &  Texas  R.  R.  It  consists  in  the  construction  gineer.  .S37  Federal  Rldg.,  Detroit,  Mich.,  for 
1  stone    is    to    be    granite,    gneiss    or   blue  of   a   dam  consisting  of   a  concrete  cap   I'lUed  furnishing  and  delivering  at  Sault  Ste  Marie, 
:(.>  of  a  dark  color,  of  the  grade  known  as  with  earth,  resting  on  a  pile  foundation.     The  Mich.,  about  COO  tons  steel,  etc. 
tling    stone,    and    must    range    from    IV2  estimated  quantities  are  as  follows ;  Minn*»<!nta 
il  or  more  cubic  feet  m  contents.     Beds  of  Quantl-  lyiiuiicauid. 

C  must  be  at  least  one  and  one-half  times          ,,        ,    ,         ,     .     ,     ,        .     ,     ,   "^^  .\  •17-acrc  tract  of  land  has  been  purchased  at 

lirise.  and  the  rise  must  not  be  less  than  6  "^and  aulrnaie  bids-      '             P""^-lPal  West    Duluth,    on    which    the    Berwind-White 

I,  The  amount  of  stone  will  be  about  4,000       Clearing,  acres  5  Coal  Mining  Co.,   122  S.  Michigan  Ave.,  Chi- 

I  ds.    About  2.000  bbls.  of  Portland  cement      Grubbing,  acres   V4  eago.  111.,  will  erect  a  coal  dock  to  have  a  stor- 

r  required.  ^r^l^l  pTv^g  Ions"'. ..'.":  •.;:::;:::::::::::  ^ill  ='Se  capacity  of  l.OOO.OOO  tons,     it  is  expected 

Hawaii.                                               Mattress,  cord's  380  that     work   on   the   dock   will   be   Started   next 

r,.,        .,,  ,              ■      J        .1   ,,                 A      -I  Excavation  for  Section  B-C  Type 'A  dam,  winter. 

Bids  will  be  received  until  11  a.  m.,  April          cu.  yds 233  »,         ■, 

hy   H.    R.    Stanford,    Chief    of    Bureau   of  Fi"  for  .Section  B-C  Type  A  dam,  cu.  yds.      191'  Wew  Jersey. 

,1s  &  Docks.  Navy  Department,  Washing-  ^^rM'"' ^°''.f''.''."°".  .^."!^  "^^'"^  '"^  "'""■  "'  s  ooo  'J*^'''^  ^^''ll  ^^e  received  until  noon,  March  21, 

I   D.   C,    for    the    construction    of    an    ad-  Tie  rods,  nuts  and  washiers  for  SeotionB-'c    '  by   Col.   William   T.   Rossell,   \J.   S.   Engineer, 

stration   building     at    tlie     naval     station,          Type  A  dam.  lbs 8,246  802    Army    Bldg.,    Whitehall    St,    New    York 

(•]  Harbor,  Hawaii.  ^dam,''iis^  .'*?^^  .^°'".  .^^^".°".  .°."!^.  .'^.^:^^  .■^23  000  ^ity,  for  dredging  in  Matawan  Creek,  Raritan 

Illinois  Reinforced  concrete  for  Section  B-C  Type     '  !"ltl    South   Rivers,   Shoal    Harbor   and   Comp- 

.„  ,              .      ,■       ^     ^    ,,   ^               „.A  Z*^™', '^"-  y<^^ 340  ton  Creek  and  Shrewsbury  River,  N.  J. 

■Bids  will  be  received  by  L.  E.  McGann,  Timber  sheet  piles  for  Section   B-C  Type  ©Charles  Turner,   Sr.,   Atlantic   City,   N.  J., 

imissioner    oi    Public    Works     Chicago.  Round  piles    linfV.:: :::::::::;:::::::::::  i'lisou  has  been   awarded   the   contract  at  $4,030   for 

until   11   a.  m..  March  .::.  tor  furnishing  Quantities  that  apply    to    principal    bid  constructing  a  jetty  at  Winchester  Ave   for  the 

I   delivering   to    the    City   of    Chicago   at  only—  :.        r  Ventnnr    N    T 

OUS    points    f.    o.    b.    cars    approximately  Excavation  for  Sections  A-B  and  C-D  type  •'                           xt          ,r      , 

nn            J              u    J  1-         ^             A 11     ..      '            B  dam.  cu.  yds 3,250  Nctaj    York 

OO  cu.  yds.  crushed  limestone.    All  stone  Fill    for    Sections    A-B    and    C-B    Type    B  ,     .                                   i  orK. 

,ie  of  the  following  sizes:     Coarse,  4  ins.          dam,  cu.  yds 2,240  ^Bids  will  be  received  until  11  a.  m    March 

:  ins.:  medium,  2%  ins.  to  1  in.;  screen-  ^"jf  aln/Tt  ^b'^'m"^  '"^'^  '^"^  ^''°  '^^^%i  200  ^•^'  ^>'  ^-  "^'-  '^-  -'^"«"'  ^ieut.  Commander,  U. 

i  %  in.  to  powder.     All  stone  to  be  the  Tie  rods 'and  niits  'and" washers '  and '  ii'o'lts    '  S.  Navy,  Inspector  Light  House  Service,  Tenth 

;:    of    its    kind,    dry.    clean,    uniform    in  for  Sections  A-B  and  C-D  Type  B  dam.  District,    Federal    Bldg.,    Buffalo,    N.    Y.,    for 

lify  and  as  near  a  cube  in  form  as  pos-  Ri!'^f„;,^i;; '  i-^j' •  V^Vc;;;;^;,;' V-ij"-;,;^' 'ri'-^^'^®^  rebuilding  the  Buffalo  breakwater,  north  end 

Keintorcing  rods  tor  Sections  A-B  and  C-  i-   u*      ^  r-          xt         \t     ^        *t 

e.                               _                                                      D  Type  B  dam,  lbs 77,000  ''ght    station.    New   York.      New   construction 

•Bids  will  be  received  by  L.  E.  McGann.  Reinforced  concrete  for  Sections  A-B  and    '  will  be  composed  of  concrete  base,  reinforced 

nmissioner    of    Public    Works,    Chicago,      rr,.?;P '''''E^  ? '^?',"' S-"- ''5^';: I'v; — i     ''"^  with   structural   steel,  built  upon  the  existing 

.-11,                  AT        L    1     r        r        •  L-  limber   sheet   piles   for  Sections   A-B   and  i-     t,           -i         i                ...     ,   -           ,,.,,.,, 
until  11   a.  m.,  Jklarch   1,  for  furnishing          c-D  Type  B  dam,  lin.  ft "...  68,560  timber  crib  and  a  granite  trimmed  brick  build- 
delivering   to   the   City   of   Chicago,   at  Quantities   that    apply    to   aiternate'  bid    '  ing,  with  tower  surmounted  by  a  third-order 

Chicago  Railways  shops.  40th  Ave.  and  ,-.,    oh'J'r"       ,       „    ^.          .   „        ,    „  „  metal  lantern, 

c.     r            .1   i    "<;     »      1    J  Excavations    for    Sections    A-B    and    C-D  »  dj         -ii  u              ■       ,         ^-i   .^                t,i       , 

:e  St..  from  4  to  o  steel  cunip  cars  com-          Tj'pe  C  dam,  cu.  yds ....7.  3  033  vBids  will  be  received  until  .i  p.  m.,  March 

e  and  according  to  specifications.     Cash  Fill    for   Sections   A-B   and    C-D    Type    C    '  1.   by   C.    D.   Stearns,   Commander,   U.    S.    N., 

:ertified  check  for  S600  must  accompany      ,  <''^™'   "^i"-   ''i?®v. rv;  —  i"^.^';,, —  ^'^^^  Inspector,  Lighthouse  Service,  Third  District, 

^,    ,                                ^                                     t-      J  Lumber    for    Sections    A-B   and    C-D    Type  T.,„.^l  ;.,„,  -u^    t^t    \r     c        c        ■  u-        <.         u   i» 

posal.                                                                               C  dam.  ft.   B.   M ...15  600  f  ompkinsville,  N.  Y.,  for  furnishing  two  belt 

xtensive      factory      additions      are      being  Tie   rods'  and   nuts  and   washers  for  Sec-    '  driven  air  compressors. 

ined  by  The   Western   Clock   Mfg.   Co.   of  „  *.'°P  A-B  and  C-D  Type  C  dam.  lbs.      10,769  4.Bids  will  be  received  until  3  p.  m.,  March 

Salle.  111.    These  additions  comprise  three  d  TypT  C^am,  lbs    ?!!°?^:'^     ..'^"  . .  ^65,000  4-   by  Board   of   Contract  &   Supply,   Albany, 

tooth  roof,  single-story  buildings  of  the  Reinfo'rced  concre'te  for  Sections  A-b' arid    '  N.  Y.,  for  the  construction  and  completion  of 

owing  sizes:     1st  bldg.,  43.5  ft.  x  140  ft.;         C-D  Type  c  dam.  cu.  yds 290  a  new  High   School     building     on     property 

bldg.,  178  ft.  x  140  ft.;  3rd  bldg.,  70   ft.  ^"c-D  Tyle^C  dam'lf,?''f?.'!     °.'!'          .^."'^45  702  '""'^d    on    Western    Ave.,    North   Lake   Ave. 

08  ft.     These   buildings   will   be   of   brick                                     J.        .       ,      ""  and  Washington  Ave.     Bids  will  be  received 

1  steel  columns,  roof  trusses,  purlins  and  Maryland.  Jp  Jy^,Q  ways,  viz;  Bid   No.   1,   for  the  entire 

ers.    Plans  and  specifications  will  be  com-  Bill   is   before   the    State   Legislature   for   a  work,  or  separate  bids  as  follows :     Bid  No. 

ed  in  a  few  days.  bond    issue    for   $800,000    to   be   expended   by  2A,    for   the   entire   work   exclusive   of   work 

he   Committee  on   Harbors,   Wharves   and  the  State  Lunacy  Commission  in  providing  ad-  specified     under     "Plumbing,     Gas-fitting    and 

dges  of  the  City  Council   of   Chicago   has  ditional    accommodations    for    the    weak    and  Vacuum   Cleaning  Equipment."     Bid   No.  2C, 

:n  favorable  action  for  the  construction  of  feeble-minded.    It  is  proposed  to  use  the  fund  for    all    work    specified    under    "Heating    and 

ks  to  cost  $4,400,000.     The  work  decided  as  follows:  $175,000  for  the  erection  of  addi-  'Ventilating;"  Bid  No.  2D,  for  all  work  speci- 

•n  consists  of  the  construction  of  two  piers  tional  buildings  at  Springfield,  $100,000  for  the  fied    under     "Electric    Wiring     and      Electric 

be  built  north  of  the  mouth  of  the  river  erection    of    additional     buildings     at    Spring  Equipment."    After  a  computation  of  the  low- 

1  south  of  Chicago  avenue.    A  3,000-ft.  pier  Grove;    $175,000    for    the    erection    of    build-  est   estimates    received    for   each   of   the   sep- 

0  be  constructed  for  passenger  business  and  ings      at     the     Crownsville     State     Hospital  arate  bids  Nos.  2A,  2B,  2C  and  2D,  the  con- 

,300-ft.  pier  for  freight.     The  piers  will  be  for      Colored      Insane,       $150,000      for       the  tract    or    contracts    will    be    awarded    to    the 

he  foot  of  Illinois  and  Ohio  Sts..  and  ade-  erection      of      buildings      and      the      purchase  lowest    bidder    or    bidders    by   either  _  method, 

te   facilities    for    carrying   persons   to   and  of  additional  land  at  the  Maryland  School  for  Bidders  submitting  a  proposal   for  Bid   No.   1 

m  the  docks  have  been  provided  for  in  the  the  Feeble   Minded,  $200,000  for  the  purchase  must    properly    fill    in    all    blanks    under    Bid 

ns,  which  include  the  possible  use  of  a  mov-  of  land  and  the  construction  of  buildings  for  No.   2A,   Bid   No.   2B,    Bid    No.  .2C  and   Bid 

sidewalk  at  some  future  date.     The  cost  a  hospital   on  the   Eastern   Shore  for  the  in-  No.  2D.     Isidore  Wachsman  is  Secretary  of 

the  work  is  to  be  distributed  as   follows :  sane  from  that  part  of  the  state.     Dr.  A.   P.  the  board. 

ck   construction,   $1,3.39,000;      earth     filling.  Herring,   330   N.   Charles  St.,  Baltimore,   Md.,  •J'Bids  will  be  received  until  noon,  March  11, 

.ers,  paving  and  railroad  tracks.  $649,-500 :  is  Secretary  of  the  Commission.  by   Col.    W.   M.    Black.   U.    S.    Engineer,    39 

Iding,     foundations,     floor     and     lighting,  A  bill  is  before  the  State  Legislature  for  a  Whitehall    St.,   New    York,   for   removing  ob- 

^W.OOO :    engineering    supervision,   $120,000 ;  bond  issue  for  $600,000  for  the  erection  of  a  structions    in     channel    between    North     and 

identals,  $301,000.     The  council  already  has  new    normal    school    near    the    city    of    Balti-  South  Brother  Islands,  East  River,  N.  Y.    The 

iropriated  $.5,000,000  for  the  construction  of  more.     M.   Bates   Stephen,  Annapolis,  Md.,   is  work  to  be  done  consists  in  making  a  channel 

•bors    contingent    on    bond    issues.      Bonds  Secretary  of  the  State  Board  of  Education.  .300  ft.  bottom  width  by  removing  all  material 

being  prepared   for   presentation    to    the  The  Harbor  Board  of  Baltimore,  Md.,  has  therefrom   to   a   depth   of  26   ft.  below   mean 

incil  at  an  early  meeting  and  then   to  the  commissioned    Robert    G.    Ullrich,    Architect,  low    water.      The    amount    of    material   to   be 

)ple  for  their  approval  at" the  .\pril  election.  Gunther    Bldg.,    Baltimore,    to    prepare    plans  removed  to  secure  a  channel  of  the  above  pre- 

is  stated  that  preparations  for  contracts  can  for  the   new   recreation  pier  to  be  erected   at  scribed  width  and  depth  is  estimated  at  21,000 

made  immediately  following  the  approval  the   foot   of  Broadway  and  Ann   St.     It   will  cu.  yds.,  scow  measurement  of  other  materia! 

these  bonds.    John  Ericson,  City  Engineer,  be  a  two-story  concrete  structure,  150x500  ft.,  than  bowlders  and  ledge  rock ;  50  cu.  yds.  of 

•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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bowlders,  V2  to  2  cu.  yds  in  si^e,  solid  meas- 
urement; and  li:2W  cu.  yds.  of  ledge  rock, 
place  measurement,  and  bowlders  over  2  cu. 
yds.  in  size,  solid  measurement;  about  184,ii'lil 
sq.  ft.  of  these  areas  are  supposed  to  be  of 
greater  depth  than  2(J  ft.  at  mean  low  water, 
and  the  rocky  obstructions  in  193,0(10  sq.  ft. 
of  area  in  "Area  A"  range  in  depth  of  cut 
from  zero  to  about  0  ft.,  averaging  about  2.0  ft. 
The  amount  of  money  available  for  payment 
of  contractor's  estimates  is  $17-^i,0()0. 

^Bids  will  be  received  until  2  p.  m,.  March 
5,  by  Chief  Quartermaster,  Governors  Island, 
N.  Y.  H..  for  constructing  blacksmith  shop 
and   wagon   shed. 

•I«Bids  will  be  received  until  March  12.  liy 
C.  D.  Stearns,  U.  S.  Navy  Inspector,  Third 
Light  House  District,  Tompkinsville,  N.  Y.. 
for  furnishing  under  circular  letter,  Tomp- 
kinsville. N.  Y.,  gas  accumulator  flashers, 
burners  and  other  fittings,  500  steel  taper  pins 
and  4  packages,  iron  jack  chain. 

•{•Bids  will  be  received  until  noon,  Feb.  20, 
by  Southfield  Point  Co.,  165  Broadway,  New 
York  City,  for  making  a  hydraulic  fill  on  the 
property  of  the  company  on  the  west  shore  of 
Stamford,   Conn.,  harbor. 

®The  Inland  Waterways  Co.,  Ashtabula,  O., 
has  been  awarded  the  contract  by  the  U.  S. 
Government  for  the  construction  of  a  break- 
water pier  in  the  St.  Lawrence  River  oppo- 
site Cape  Vincent.  N.  Y.  This  pier  will  con- 
sist of  timber  cribs  sunk  on  a  rubble  mound 
foundation  and  capped  with  a  concrete  super- 
structure. Cast  iron  mooring  posts  will  be 
placed  in  the  concrete  at  regular  intervals  for 
the  use  of  vessels  making  fast  to  the  pier. 
The  company's  derrick  scow  Yamba  and 
lighter  Red  Raven  will  probably  be  sent  up 
on  this  work  during  the  spring,  together  with 
a  concrete  plant  and  other  equipment 

©Department  of  Docks  and  Ferries  of  New 
York  City  on  Feb.  8  awarded  dredging  con- 
tracts as  follows :  Class  1.  250,000  cu.  yds.  on 
North  River  12%cts,  per  cu.  yd.;  Henry  Du- 
Bois'  Sons  Co.,  17  State  St.,  Manhattan  ;  Class 
2,  75,000  cu.  yds.,  East  and  Harlem  Rivers 
24  0/10  cts.  per  cu.  vd.,  P.  San  ford  Ross,  Inc., 
Jersey  City,  N.  J. ;  Class  3,  15,000  cu.  yds.,  44 
cts.  per  cu.  yd.,  R.  G.  Packard  &  Companv,  130 
Pear!  St..  Manhattan  ;  Class  4,  25,000  cu."  yds., 
19  9/10  cts.  per  cu.  yd.,  Henry  DuBois'  Sons 
Co.,  17  State  St..  Ma'nhattan. 

North  Carolina. 

®The  Brette  Construction  Co.,  Wilson,  N. 
C,  has  been  awarded  the  contract  at  $35,000 
for  the  construction  of  drainage  canals  for  the 
Mosely  Creek  Drainage  District,  of  which  G. 
V.  Richardson,  Dover,  N.  C,  is  chairman. 
The  work  calls  for  about  14  miles  of  canal  re- 
quiring 415,000  cu.  yds.  of  e.xcavaton.  Bids 
were  opened  Feb.  Ii>. 

Ohio. 

•J«Bids  will  be  received  until  3  p.  ni..  March 
29,  by  James  Kno.x  Taylor,  supervising  archi- 
tect. Treasury  Department,  Washington,  D.  C, 
for  the  construction  of  the  post  office  building 
at  Massillon,  O.  The  building  is  one  story 
and  basement,  appro.xiniately  02  by  79  ft.  in  size, 
of  fireproof  construction  throughout.  The  ex- 
terior walls  are  faced  with  stone  and  the  roof 
is  covered  with  asphalt  felt  and  tile. 

®The  Inland  Waterways  Co.,  Ashtabula, 
has  been  awarded  the  contract  for  the  con- 
struction of  a  trestle  650  ft.  long  on  dock  No. 
6  of  the  Lake  Shore  &  Michigan  Southern 
R.  R.  Co.  for  the  use  of  the  Gillen  Dock, 
Dredge  &  Construction  Co.  in  transferring 
stone  from  cars  to  dump  scows.  The  trestle 
will  be  equipped  with  chutes,  so  that  when  the 
drop  bottom  cars  are  dumped  upon  the  trestle 
the  stone  will  slide  by  gravity  into  the  scows. 
The  material  for  this  work  has  been  ordered 
and  the  greater  part  of  it  shipped,  and  as 
soon  as  the  weather  moderates  work  will  be 
immediately  begun  by  the  Inland  Waterways 
Co.  The  new  trestle  will  be  used  in  connec- 
tion with  the  new  breakwater  work. 

The  city  of  Cleveland  may  toward  the 
end  of  March  offer  for  sale  part  of  the  $2,000,- 
000  bond  issue  voted  for  a  municipal  light 
plant.  It  is  expected  that  the  City  Council 
will    shortly    pass    the    ordinance    authorizing 


the  bond  issue,  so  that  contracts  for  the  ma- 
chinery and  cables  can  be  let  this  spring.  Rob- 
ert Hoffmann  is  City  Engineer  of  Cleve- 
land. 

Oklahoma. 

•J«Bids  will  be  received  until  10  a.  m..  March 
S,  by  D.  L.  Stone,  Constructing  Quarter- 
master, Fort  Sill,  Okla.,  for  constructing, 
plumbing,  heating  and  electric  wiring  ward 
wing  addition  and  passage  to  hospital  at  old 
Fort  Sill  atid  constructing,  plumbing,  heating 
and  electric  lighting  dispensarv  at  new  Fort 
Sill. 

Oregon. 

^Bids  will  be  received  until  5  p.  m.,  Feb.  20, 
by  R.  H.  Thomas,  School  Clerk.  402  Til  ford 
BIdg.,  Portland,  Ore.,  for  equipment  of  Wash- 
in.gton  High  School  gymnasium. 

City  Council  of  Hillsboro  will  call  an  elec- 
tion to  vote  on  issuing  $130,000  of  bonds  for 
constructing  a  municipal  light  and  power 
plant. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon,  Feb.  23, 
by  Department  of  Public  Safety,  at  the  office  of 
Cieorge  D.  Porter,  Director,  215  City  Hall. 
Philadelphia,  Pa.,  for  the  following ;  Con- 
struction of  Police,  Fire  and  Patrol  Stations 
and  Stable,  to  be  built  upon  city  lot,  south- 
west corner  55th  and  Pine  streets,  46th  Ward  ; 
specifications  to  be  had  at  the  office  of  the 
City  .Architect,  room  825,  City  Hall;  specifi- 
cations may  be  viewed  at  the  Master  Builders' 
Exchange,  one  high  pressure  fire  automobile 
tool  truck,  to  be  used  in  connection  w'ith  and 
made  part  of  the  equipment  of  the  high  pres- 
sure fire  service  system  in  the  mill  district ; 
specifications  to  be  had  at  room  215,  City  Hall. 
For  repairs  (labor  and  materials)  to  and  ac- 
cessories, tires,  etc.,  for  department  auto- 
mobiles, including  automobile  police  patrol 
wagons,  motorcycles,  bicycles,  fire  apparatus, 
etc.,  during  the  year  1012,  the  same  covering 
the  entire  equipment  of  cars;  specifications  to 
be  had  at  Room  215,  City  Hall.  For  15,000  ft., 
more  or  less,  25  twisted  pair  (50  conductor) 
double  paper  insulated  cable ;  for  certain  mis- 
cellaneous electrical  materials  required  in  con- 
nection with  the  wirin.g  of  Truck  House,  Bel- 
grade and  Huntingdon  sts. ;  for  combination 
gas  and  electric  fixtures  for  Truck  House. 
Belegrade  and  Huntingdon  sts.  ;  for  repairs  to 
Elevator  Pumps  Nos.  1  and  2,  Power  Plant. 
City  Hall ;  for  furnishing  and  installing  new 
crank  shaft  for  Engine  No.  3,  Power  Plant, 
City  Hall ;  specifications  for  all  the  latter  to 
be  had  at  the  Electrical  Bureau,  Room  018, 
City  Hall. 

®Irwin  &  Leighton,  Philadelphia,  Pa.,  have 
been  awarded  the  contract  at  about  $750,000 
for  erecting  a  new  clubhouse  at  Broad  and 
Walnut  Sts.,  Philadelphia,  for  the  Manufac- 
turers' Club.  The  building  will  be  11  stories 
in  height,  and  will  be  built  throughout  of 
Green  River  limestone.  Simon  &  Bassett, 
1112  Chestnut  St..  Philadelphia,  are  the  arch- 
itects. 

Rhode  Island. 

•J«Bids  will  be  received  until  2  p.  m.,  March 
5,  by  Frederick  V.  Abbot,  Col.,  U.  S.  Engineer, 
Newport,  R.  I.,  for  repairs  to  the  breakwater 
at   Point  Judith,  R.  I. 

^Bids  will  be  received  until  11  a.  m., 
March  2,  by  Bureau  of  Yards  &  Docks.  Navy 
Department,  Washington,  D.  C,  for  fire  sta- 
tion for  hook  and  ladder  and  hose  reels  at 
the  naval  torpedo  station,  Newport.  R.  I.  W. 
M.   Smith  is   Chief   Clerk  in  charge. 

South    Carolina. 

^Bids  will  be  received  until  3  p.  m..  March 
3o.  by  James  Kno.x  Taylor,  supervising  archi- 
tect. Treasury  Department,  Washington,  D,  C. 
for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures, 
of  the  U.  S.  post  office  at  Darlington,  S.  C. 
The  building  is  one  story  and  basement  and 
has  a  ground  area  of  approximately  4.(i00  sq. 
ft.,  nonfireproof  construction,  stone  facing  and 
tin    roof. 


Texas. 

^Bids  will  be  received  until  10  a,  m.,  Mai 
8,  Walton  Peteet,  President,  Board  of  Dire). 
ors.  Hotel  Galvez,  Galveston,  Te.xas,   for  f 
nisbing  the   necessary  labor  and  material 
the  erection  of  a  mess  hall  for  the  .\.  & 
College. 

^Bids  will  be  received  until  3  p.  ni..  Ma: 
20,  by  James  Knox  Taylor,  Supervising  Arc 
tect.    Treasury    Department,    Washington, 
C,    for    the    construction    complete,    includ 
plumbing,  gas  piping,  heating  apparatus,  el! 
trie  conduits  and  wiring  and  interior  light? 
fi.xtures   of   the   U.   S.    Post   office   and  couj. 
house   at   Del    Rio,   Tex.     The   structure  \1 
be  three  stories,  basement,  and  unfinished  [ 
tic.     It   has   a   ground   area   of   approximatjr 
5,300      sq.      ft.;      non-fireproof      constructi 
throughout,    stone,    terra    cotta,    and    stu(( 
facing,  wood  cornice  and  copper  gutters;  :; 
and  tin  roof. 

Virginia. 

^Bids  will  be  received  until  noon.  March, 
liy  J.  F".  I'.enson,  Civil  Engineer,  7ol  Paul-Ga- 
(.irefnwood  Bldg.,  Norfolk,  Va.,  for  constru- 
ing a  iiulkhead  around  and  filling  certain  pn- 
erty  of  the  River  Front  Realty  Corporation,; 
Norfolk  county,  Virginia,  according  to  pla, 
drawings  and  specifications  made  by  J.  F.  Bi- 
son. 

Washington. 

®Dieter    &    Wenzel,     Wichita,     Kan.,    h, 
been    awarded    the    contract    at    $119,144, 
erecting    a    public    building    at    Walla    Wa, 
Wash. 

Wisconsin. 

^•Bids  will  be  received  until  noon.  Mai 
5,  by  Lieut.  J.  N.  Hodges,  U.  S.  Engine 
Duluth,  Minn.,  for  building  rubble  mound. 
.Ashland.  Wis.  Official  advertisement  of  t' 
work  will  be  found  elsewhere  in  this  issue 

^Bids  will  be  received  until  3  p.  m.,  Mai 
30,  by  James  Kno.x  Taylor,  supervisiilg  arc 
tect.  Treasury  Department,  Washington,  D. 
for  an  electric  push  button  mail  lift  in  I 
U.  S.  post  office  and  court  house  at  .Madisi 
Wis. 

Canada. 

•J'Bids  will  be  received  until  noon,  March 
by  city  commissioners.  Saskatoon,  Sask.,  i 
furnishing  the  following  electrical  equipmet 
5  500  B.  H.  P.  water  tube  boilers ;  5  sets 
automatic  stokers,  induced  draft  plant  a 
duplicate  fans  for  same  economizers  for  2,C 
H.  P.  capacity;  2  feed  pumps,  all  necessa 
equipment  for  the  above ;  1  2,000  K.  W.  hi! 
pressure  steam  turbine,  with  condensers,  ; 
pumps,  and  necessary  equipment ;  2  75  K.  ' 
turbine  exciters  ;  1  generator  panel ;  2  excit 
panels  with  ;ill  necessary  cables  and  apparaf 
from  turbine  to  switchboard. 

•J»Bids  will  be  received  until  noon,  March 
by  William  Wallace  Blair,  Architect,  400  ^r 
Nation  Bldg.,  Winrtipeg,  Man.,  for  the  erecti 
of  an  ofifice  building  in  the  city  of  Edmontf 
.-Vita.,  for  the  Canadian  Pacific  Ry.  Co.  T 
structure  will  be  6  stories  and  basement  a 
of  steel  construction  with  partitions  and  arcli 
and  of  brick  and  crushed  stone. 

•{•Bids  will  be  received  until  11  a.  i 
March  1,  by  Chairman,  Board  of  Contr 
Winnipeg,  Man.,  for  supply  and  delivery  f. 
b.,  Winnipeg,  Man.,  of  the  following  eqiii 
ment :  One  44-ton  or  45-ton  steam  shov 
equipped  with  a  dipper  of  at  least  l'/4  ya 
capacity,  with  a  clear  lift  from  rail  to  bt 
torn  of  dipper  door,  when  open,  of  not  k 
than  ](>  ft.  One  Locomotive  of  regular  Stan 
ard  gauge  to  have  a  hauling  capacity  of 
least  350  tons  on  a  1  per  cent  grade,  ai 
equipped,  both  back  and  front,  with  attac 
ment  for  coupling  to  standard  80.000  lbs.  ra 
way  cars.  Full  specifications  and  drawin; 
must  accoinpany  each  proposal.  M.  Petersi 
is   Secretary  of  the  Board. 

^Bids  will  be  received  until  11  a.  '' 
March  25,  by  Board  of  Control,  M.  Peterso 
Secretary,  Winnipeg,  Man.,  for  the  manufa 
ture  and  delivery  f.  o.  b.,  Winnipeg,  of  Ir 
pregnated  Paper  lead  covered  cables  to  ' 
used  in  connection  with  the  city's  fire  ai 
police  telegraph  system. 


•£•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


February  21,  1912. 
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FURNISHING  AND   LAYING 
SEWAGE   OUTLET   PIPE. 

Rochester,  N.  T. 
•Sealed  proposals  will  be  received  at  the 
office  of  the  Secretary  of  the  Board  ot 
Contract  and  Supply.  No.  37.  City  Hall, 
until  11  o'clock  a.  m..  March  13,  1912,  for 
the  construction  of  Contract  No.  4.  in- 
cluding Division  No.  8  and  part  of  No.  7 
of  the  Sewage  Disposal  System. 

The  work  will  consist  of  furnishing  and 
laying  about  9,300  feet  of  66-in.  pipe  for 
the  discharge  ot  the  effluent  from  the 
Disposal  Works,  into  deep  water  in  Lake 
Ontario.  About  2,300  feet  will  be  laid  in 
open  trench,  and  the  remainder  will  be 
submerged  and  laid  in  a  dredged  trench 
terminating  in  a  timber  crib  located  about 
7,000  feet  from  the  shore  and  in  about  50 
feet  of  water. 

Separate  proposals  will  be  received  for 
pipe  made  of  steel,  ingot  iron  and  cast 
Iron. 

A  certified  check  for  $20,000.00  must  ac- 
iipany  the  proposal  as  an  earnest  of 
fe.jud  faith.  The  amount  of  the  certified 
check  deposited  by  the  successful  bidder 
will  become  the  property  of  the  City  of 
Rochester  if  such  bidder  shall  fail  to  exe- 
cute and  deliver  the  contract  and  execute 
the  required  bonds  for  the  work  within 
ten  (10)  days  after  the  contract  is  award- 
ed to  him. 

The  successful  bidder  will  be  required  to 
execute  to  the  city  a  surety  company 
bond  in  the  sum  of  $100,000.00  for  the 
faithful  performance  of  the  contract  and 
the  payment  of  all  laborers'  wages,  which 
bond  shall  be  approved  by  the  Comptroller 
of  said  city. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Board  that  he  is  rea- 
sonably familiar  with  submarine  work, 
and  is  fully  prepared  with  the  necessary 
capital,  materials  and  machinery  to  con- 
I  duct  the  work  to  be  contracted  for  to  the 
satisfaction  of  the  City  Engineer,  and  to 
■gin  it  promptly  on  award. 
.All  bids  must  be  made  upon  the  bidding 
sheets  furnished  by  the  City  Engineer,  and 
be  indorsed  with  the  title  ot  the  work  to 
which  they  relate,  the  name  of  the  bidder 
and  his  residence.  Information  relative  to 
the  work  may  be  procured  at  the  office  of 
E.  A.  Fisher,  City  Engineer,  where  plans, 
specifications  and  bidding  sheets  may  be 
obtained  after  February  17th. 

The  Board  reserves  the  right  to  reject 

all  bids. 

F.  X.  PIPER,  Secretary. 

DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington,  D.  C,  Jan.  25.  1912.— Sealed 
proposals  will  be  received  at  the  office  ot 
the  United  States  Reclamation  Service. 
Boise.  Idaho,  until  2  o'clock  p.  m..  March 
1,  1913,  for  furnishing  a  rock  crusher,  ball 
mills,  tube  mills,  a  rotary  dryer  and  a 
mixing  and  weighing  machine  for  a  sand- 
cement  plant  on  the  Boise  Project,  Idaho. 
For  particulars  address  the  U.  S.  Recla- 
mation Service,  Boise.  Idaho,  or  Wash- 
ington, D.  C.    F.  H.  NEWELL,  Director. 

U.  S.  ENGINEER  OFFICE,  Duluth, 
Minn,,  Feb.  5,  1912.  Sealed  proposals  for 
building  rubble  mound  at  Ashland,  Wis., 
will  be  received  here  until  noon.  March  5, 
1912,  and  then  publiclv  opened.  Informa- 
tion on  application.  JOHN  N.  HODGES. 
Lt.,  Engrs. 

PROPOSALS  FOR  FURNISHING  MET- 
AL .\ND  ERECTING  LOCK  GATES.— U. 
."<.  Engineer  Office.  Vicksburg,  Miss..  Feb. 
12,  1912.  Sealed  proposals  for  furnishing 
and  delivering  about  384,500  pounds  of 
structural  metal  for  Lock  and  Dam  No.  6. 
Ouachita  River,  near  Felsenthal,  Ark.,  and 
for  erecting  lock  gates  at  that  work  will 
be  received  at  this  office  until  12  m., 
March  14.  1912,  and  then  publicly  opened. 
Information  on  application.  J.  A.  WOOD- 
RUFF, Capt.,  Engrs.  7-4t 


MASONRY    DAM. 

City  ot  Baltimore,  Md, 
Sealed  proposals  for  the  construction  for 
the  City  ot  Baltimore  of  a  solid  masonry 
dam  with  a  spillway  elevation  of  approx- 
imately ISC.O  feet  A.  .M.  T.,  with  appur- 
tenances, to  be  built  according  to  the 
plans  and  specifications  to  be  obtained  at 
the  oflice  ot  the  Water  Engineer,  will  b? 
received  at  the  office  of  the  City  Register, 
City  Hall,  Baltimore,  Md.,  until  11  a.  m., 
Wednesday.  March  S,  1912. 

Proposals  must  be  enclosed  in  sealed 
envelopes,  must  be  endorsed  "Proposals 
for  the  Construction  ot  the  New  Loch 
Raven  Dam."  and  addressed  to  the  Board 
of  Awards  ot  Baltimore  City. 

Plans  and  specifications,  proposal  forms, 
etc.,  may  be  obtained  on  and  after  Feb- 
ruary 12,  1912,  at  the  office  of  the  Water 
Engineer,  City  HaH,  Baltimore,  Md..  on 
the  payment  of  ten  dollars  ($10.00),  which 
will  be  refunded  on  the  return  ot  same  in 
good  condition. 

As  an  evidence  ot  good  faith  each  pro- 
posal must  be  accompanied  by  a  certified 
check  for  twenty  thousand  dollars  ($20,- 
000.00)  drawn  on  a  Clearing  House  Bank 
to  the  order  of  the  Mayor  and  City  Coun- 
cil of  Baltimore.  These  checks  will  be 
returned  to  the  unsuccessful  bidders  on 
the  awarding  of  the  contract,  and  to  the 
successful  bidder  when  the  contract  shall 
have  been  signed. 

The  successful  bidder  will  be  required 
to  give  bond  equal  in  amount  to  the  con- 
tract price,  tor  the  faithful  performance 
of  the  contract. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  or  all  bids. 

The    estimated    quantities    ot    the    prin- 
cipal items  for  the  dam  are  as  follows: 
Cofferdam. 

Earth  and  rock  excavation  foundation. 
35,000  cu.   yds. 

Rock  excavation  cut-off  trench,  4,600  cu. 
yds. 

Concrete  and  rubble  concrete,  38,000  cu. 
yds. 

Steel   reinforcing  bars,    21.000   lbs. 
Steel  bridge,   70,000  lbs. 
Approved  Feb.  7,  1912. 

EZRA   B.    WHITMAN, 

Water  Engineer. 
JAMES  H.  PRESTON, 

President  Board  of  Awards. 


WATER  WORKS  PIPE  LINE. 

Sealed  bids  will  be  received  by  Jacob  E. 
Bauer.  City  Clerk  of  Durand,  Wis.,  at  his 
office  in  said  city,  at  any  time  prior  to 
March  1,  1912,  at  12  o'clock  m.  of  that 
day,  for  installing  the  pipe  line  of  the 
Durand  water  works  system,  of  which 
plans  and  specifications  are  on  file  in  his 
office  and  also  in  the  office  of  S.  G.  Gil- 
man.  Engineer,  at  Mondovi.  Wis.  The 
contract  for  doing  said  work  will  be  let 
to  the  lowest  responsible  bidder,  at  the 
Council  Room  in  the  City  Hall  in  said 
City  of  Durand,  at  1  o'clock  p.  m.  of  that 

day. 

The  Water  Works  Committee  reserves 
the  right  to  reject  any  and  all  bids.^ 

Dated  Feb.   12,   1912. 

A.  C.  .SMITH, 

Chairman  of  Water  Works  Coinmittee. 


U  S  ENGINEER  OFFICE.— Kansas 
City  Mo..  Feb.  3,  1912.  Sealed  proposals 
tor  constructing  'standard  revetn^ent  on 
Missouri  River  94  miles  below  Kansas  Citj 
and  2  miles  below  Waverlj-,  Mo.,  will  be 
received  here  until  noon,  March  4  191-. 
and  then  PubHcly  opened  Infoi"^^^""^"' 
application.     EDWARD  H.  SCHULA  Ma 

jor,  Engrs. 

U  S  ENGINEER  OFFICE— Little  Bock 
Ark      tSi    31    1912.      Sealed  proposals   for 

McGreeor  will  be  received  here  until  i- 
S^clocfnooS  April  9,  1912,  and  then  pub- 
licly opened.  Information  on  application 
CLARKE  S.    SMITH,  Major,   Engrs. 


PAVING. 

Sealed  bids  will  be  received  by  the  City 
Council  ot  the  City  ot  Beiiumont,  Tex., 
for  all  or  any  portion  of  the  following 
work: 

For  furnishing  all  tools,  material,  labor, 
etc.,  necessary  for  paving  approximately 
93.000  sq.  yds.,  on  concrete  foundations, 
with  vitrified  brick,  asphalt,  bitulithic  or 
creosoted  wooden  blocks,  or  any  other  ma- 
terial, iis  may  be  determined  by  the  City 
Council;  and  also  approximately  37,000  lin- 
eal feet  ot  concrete  curb. 

A  certified  or  cashier's  check  in  the  sum 
of  $1,000.00  made  payable  to  Emmett  A. 
Fletcher,  Mayor,  on  some  Beaumont  bank 
will  be  required  to  accompany  said  bid. 

For  specifications,  streets  to  be  paved, 
or  any  other  information  apply  to  C.  L. 
Schercr,  City  Engineer. 

Bids,  to  be  considered,  must  be  tiled 
with  me  on  or  before  Tuesday,  March  5, 
1912,  at  10  o'clock  a.  m.,  said  bid  to  be 
addressed  to  J.  G.  Sutton,  City  Secretary, 
and  marked  "Bid  for  City  Paving." 

The  city  reserves  the  right  to  accept  or 
reject  any  or  all  bids. 

J.  G.  SUTTON. 
City   Secretar.v, 
Beaumont.  Tex. 


REINFORCED    CONCRETE 
VIADUCT. 

Waukegan.  III..  Fel).  17.  1912. 
The  City  of  Waukegan  contemplates  the 
erection  of  a  reinforced  concrete  highway 
viaduct  at  Genesee  Street,  the  engineer's 
estimate  of  which  is  $69.S91.40.  This  via- 
duct will  be  paid  for  by  special  assess- 
ment, but  the  work  cannot  be  advertised 
until  after  confirmation  by  the  County 
Court,  which  will  probably  be  some  time 
earb  in  March.  After  confirmation,  the 
work  will  be  advertised  two  weeks,  but  as 
this  will  not  allow  very  much  time  tor  the 
preparation  of  bids,  it  has  been  consid- 
ered proper  to  allow  such  contractors  as 
de.sire  them  to  obtain  the  drawings  and 
specifications    before    we      advertise      for 

bids. 

Flans    and    specifications    may    be    ob- 
tained   from    Westcott    &    Ronneberg.    189 
W.    Madison    St.,    Chicago.      A    deposit    of 
$25.00   \\|.l  be  required   to  insure  the  safe 
return  of  the  plans  and  specifications. 
M.   J.    DOUTHITT, 
Ass't   Supt.   of  Public  Works. 
ALVAH    S.    ROGERS. 

Secretary    ot    the    Board    of    Local    Im- 
provements. 


DEPARTMENT  OF  THE  INTERIOR- 
UNITED  STATES  RECLAMATION  SBB- 
VICE. — Washington,  D.  C,  Jan.  15,  191^!. 
Sealed  proposals  will  be  received  at  J«e 
office  ot  the  United  States  Reclamatisn 
Service,  Mitchell.  Neb.,  until  2  o  cloek  »• 
m  Feb.  28,  1912,  for  the  construction  •! 
an  earth  dam  and  auxiUary  works,  on  tke 
North  Platte  Project,  about  nine  mites 
north  of  Minatare,  Scottsbluff  County. 
Neb  The  work  Involves  the  handling  •! 
aboi'it  840,000  cu.  yds  of  ■paterlal  jf 
which  630,000  cu.  yds.  is  earthfill,  157, MO 
cu  yds.  gravelly  material,  14,000  cu.  yds^ 
unscreened  gravel,  11,500  cu.  yds.  screened 
gravel,  14,000  cu.  yds.  concrete,  and  12,»»0 
cu  yds.  brule  clay  excavation,  besides  45 
acres  of  sod  stripping,  600  feet  of  weBs 
and  casing,  3,200  lln.  ft.  of  drains,  and  the 
handling  and  placing  of  250,000  lbs.- of  re- 
inforcing steel.  For  particulars  address 
the  United  States  Reclamation  Service. 
Mitchell.  Neb.;  519  Commonwealth  Bldg., 
Denver.  Col.,  or  Washington,  D.  C.  P.  H. 
NE'WELL,  Director. 
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Once  sat  down  to  figure  up  how  much 
money  he  had  spent  in  fonns  and  scaffold- 
ing during  the  year.  From  that  sum  he 
was  going  to  subtract  what  his  equipment 
was  worth  at  the  end  of  the  year. 

WE  WOULD  LIKE  to  tell  you  the  rest 
of  the  story  but  that  contractor  never  got 
thru.  Instead  he  decided  to  investigate 
the  POLK  SYSTEM  (pat.)  for  his  circular 
construction,  and  he  soon  saw  that  his 
SAVING — due  to  increased  speed  in  con- 
struction and  to  the  infinitesimal  deteri- 
oration of  the  fonns — would  be  enormous. 

THIS  MAN  was  a  wise  contractor  and 
today  he  owns  a  POLK  SYSTEM  ma- 
chine and  a  BANK  ACCOUNT. 

In  order  to  get  at  the  moral  of  this  story, 
sit  down  and  write  us  for  our  literature — 
you'll  buy  a  POLK  SYSTEM  machine 
sooner  or  later  anyhow. 


fnlk-(gmmg-folk  (Eo. 

I  INC.) 

Fort  Branch,  Indiana 


Bargains  in  Contractors'  Equipment 

1  1 1  yd.  H^iywood  Clam  Shell  Bucket,  I  1  yd.  Haywood  Orange  Peel  Bucket. 

1  Lldgerwood  Cableway  engine.  9x10,  Link  Motion.  D.  C.  D.  D..  DnimsSi".!  500  span. 

1 V'  cable,  complete  with  towers  and  erecting  plans. 
1  Lldgerwood.  fiOO'  span,  sewer  cableway;  36'  "A"  frame  towers,  9x10  D.  C,  D.  D.. 

engines,  necessary  carriage,  cable  and  4  dump  buckets.  )i  yds.,  no  boiler. 
60  Western,  li  yard.  2  way.  side  dump,  overhauled,  ears. 
24  Western,  3  yard.  2  way.  side  dump,  wood  frame,  ears. 
20  Western.  4  yard,  2  way,  side  dump,  modern,  dia.  frame,  cars. 
12  Continental.  6  yard.  A.  41.  dla,  frame,  latest  type  cars,  fine. 
I  Ingersoll-Sergeant,  Class  "H.  C,"  duplex  air  compreBsor,  steam.  lOi.'clO.  capacity 

348' to  100  lbs. 
1  Fairbanks- Morse.  12x12.  Crusher  with  capacity  237  cu.  ft.  to  lOOlbs. 

1  No.  3  Style  D  Rock  Crusher  Gates.  l  No.  4  Austin  Rock  Crusher  and  Screen. 

2  No.  5  McCullys  Air  Compressors,  manganese  steel  head  and  concaves,  nickel  steel 

shaft,  with  elevator  and  screens. 
1  No.  5  Gates.  Type  D..  Rock  Crusher  40''xl0'   screen,  and  48'  No.  5  Elevator  and 

Backgear,  with  extra  new  eccentric  and  power  plant. 
I  No.  6  Style,  Type  D,  Gates  Crusher,  shop  No.  3537.    1  No.  7J  Gates  Crusher,  style  K. 
1  No.  8  Gates  Crusher.  Style  D. 

1  No.  10  McCully  Crusher  with  60'  elevator  and  a  60*x25'  screen,  good  as  new. 

2  Heyworth-Newman  Drag  Line  Excavators.   100'  boom.  3  cu.  yd.  bucket,  complete. 
1  Lambert-Page,  1*  or  2  yd.,  full  circle.  50  ft.  boom,  18  ft.  rail  circle.  3  drum  hoist  and 

boiler  and  compound  swinging  engines. 
1  American  Hoisting  Engine.  6}xi0.  D.  C.  D.  D.,  with  slowing  gear  and  boiler. 
I  Lambert  Hoisting  Engine.  7xiO,  with  boiler.  D.  C  D.  D. 

1  Lldgerwood  Hoisting  Engine,  7x10.  3  drum,  double  cylinder  with  slowing  gear. 

2  American  Hoisting  Engines.  8ixi0.  3   drum,  double  cylinder,  with  Independent 

slowing  engines. 
2  Lldgerwood  Hoisting  Engines.  8ix!0,D.  C.  D.  D..  skeleton. 

1  Porter  Locomotive,  36'  gauge.  14  ton,  9x14,  Dlnkle,  fully  overhauled,  new  cab,  .\-I. 
I  Baldwin  Locomotive.  36'  gauge,  24  ton.  12x16  Saddle  Tank,   6  wheel  connected. 

fair  order. 
4  Davenport  Locomotives,  standard  gauge,  IS  ton.  10x16 Saddle  Tank.  4  drivers,  rebuilt. 
1  McMyler  Locomotive  Crane,  4  wheel,  M.  C.  B.  truck,  standard  gauge,  boom  33'. 

10  ton. 
I  10  ton  McMyler  Locomotive  Crane,  standard  gauge,  with  3 'i' boom,  great  barealn. 
1  20  ton  Interstate  Locomotive  Crane  with  45"   boom,  double  trucker,  only  used 

short  time. 
1  No.  11  CubeConcreteMixeron  truck  with  gasoline  engine  and  sideloader.  good  as  new. 
1  No.  2  Smith  Concrete  Mixer  with  engine  and  boiler  on  trucks. 
1  No.  1  Smith  Concrete  Mixer  with  side  loader,  engine  and  boiler. 
1  No.  2i  Smith  Concrete  Mixer  on  trucks,  engine  and  botler.  almost  new. 
1  No.  II  Cube  Mixer,  with  engine  and  boiler  and  side  loader. 
1  No.  O  Thew  Steam  Shovel,  f  yd.  dipper,  traction,  just  rebuilt. 
I  No.  1  Thew  Shovel.  J  yd.  dipper,  used  only  three  months. 
1  No.  1  Vulcan  Revolving  Shovel.  1  yd.  dipper,  almost  new. 
1  30-ton  Little  Giant  Traction  Shovel,  Uya.  dipper,  shop  No.  1728. 
1  Model  20,  Marlon  Shovel,  liyd.  dipper,  shop  No.  10:^4. 
1  Model  40  Marlon  Shovel.  liyd.  dipper,  shop  No.  2270. 
1  .''i5-ton  Bucyras  Shovel,  shop  No.  180.  specially  built  for  rock.  2  yd.  dipper 
I  Model  60  Marlon  Shovel,  7U-ton.  2*  yd.  dipper,  splendid  machine. 
1  Vulcan  Shovel.  70-ton.  3  sets  engines,  shop  No.  665.  2^  yd.  dipper 
1  75-ton  Class  "D"  Heavy  Duty  Vulcan  Shovel.  2i  yd,  dipper,  shop  No.  1085,  with 

special  high  pressure  boiler,  good  as  new. 
1  Bucyrus  Model  "C"  Shovel  70.  2i  yd.  dipper,  shop  No.  666. 
1  Marion  Shovel,  Model  9i.  5  yd.  dipper,  shop  No.  1165. 
I  95-ton  Vulcan  Shovel  with  3i  yd  dipper,  used  only  a  few  months,  bargain. 
I  Parsons  Trench  Machine,  dig  27  to  60"  wide  to  20'  deep. 

1  I0'x26"  Buckeye  Trench  Machine  with  extra  IO'x32"  wheel  and  caterpillar  att.ich- 
ment.    1  Standard  Carson  Sewer  Machine,  with  double  channels  and  24  tubes. 
Prices  and  full  description  on  request.       Write  us  for  any  eouipment  you  require. 
Prices  always  the  Cheapest,  quality  always  the  Beat. 
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Old  Colony  Building 
CHICAGO.ILL. 


Scrapers   and    Grading    Plows    of   Known    Quality 

For  over  a  quarter  of  a  century  wherever  there  has  been  an  important  earth  moving  contract  you  will 
find  that  the  greater  part  of  the  work  has  nearly  always  been  done  with 

Western  Wheeled  and  Dra^  Scrapers  and  Grading  Plows 

They  have  attained  a  higher  efficiency  through  a  life  time's  experience  in  actual  contract  work  com- 
bined with  largest  manufacturing  experience. 

Western  Wheeled  Scrapers  were  the  pioneers  and  have  always  maintained  their  supremacy  through 
superior  design  and  construction. 

Western  Dra^  Scrapers,  Chicago  Tongue  Scrap- 
ers, Western  Buck  Scrapers. 

Western  Railroad  and  To>vnshlp  Plotvs  have 
withstood  the  test  of  time  in  the  hardest  service. 
ArTy  size  from  2  to  16  horse  power. 


Heavy  Western  California  Fresno 


Complete  catalog  of  Plows.  Scrafjers  and  earth  handlins 
machinery  on  request. 

Western  Wheeled  Scraper  Co.,  Aurora,  III. 


Western  Rooter  Plow,  No.  20 
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Furnished  Free 
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le  Failure  of  Certain  Expensive  Oil — 

Macadam  Roads  in  Los  Angeles 

County,  California. 

In  a  reoent  examination  of  California  roads, 
e  of  the  editors  of  Engineering  &  Contract- 
G  visited  the  extensive  road  work  that  has 
en  done  in  Los  Angeles  County.  The  edi- 
r  had  previously  seen  most  of  the  now  com- 
!ted  roads  during  their  construction,  and 
IS  not  unprepared  to  find  that  many  of  the 
ads  built  under  the  old  Los  Angeles  County 
ighwav  Commission  had  failed  and  are  now 
me,  resurfaced  by  the  engineers  of  the  new 
ighwav  Commission.  In  the  design  and 
nstruclion  of  oil-macadam  roads,  built  un- 
r  the  former  Highway  Commission,  several 
rious  mistakes  were  made,  the  most  im- 
rtant  of  which  were: 

Insufficient    rolling   of    the   macadam. 

Excess  of  oil  used  in   binding. 

Excess  of  broken  stone. 

Much   work   done  by   day   labor   instead 
by  contract. 
5.    N'o   adequate    cost  keeping    system. 

When  the  public  learned  that  the  $3,500.- 
ti  that  had  been  appropriated  for  building 
lOut  300  miles  of  roads  in  Los  Angeles 
nintv  was  certain  to  be  insufficient  for  the 
irpose,  due  to  costs  much  higher  than  the 
timates.  and  when  it  was  also  found  that 
e  mudi  vaunted  "permanent  roads"  (oil 
acadam)  w-ere  being  rolled  into  waves  and 
It  into  ruts  by  automobile  and  wagon  wheels, 
clamor  was  raised  that  resulted  finallv  in 
e  appointment  of  a  new  Highway  Commis- 
^n.  The  new  commission  made  Mr.  F.  H. 
■yner  its  chief  engineer.  Mr.  Joyner  had 
■en  long  engaged  in  road  construction  in 
e  employ  of  "the  Massachusetts  Highvvay 
•mmission.  Much  new  road  work  remains 
■r  Mr.  Joyner  to  do  in  Los  Angeles  County, 
It  it  is  of  the  old  work  done  by  his  prede- 
ssors  that  we  shall  now  speak. 
Inadequate  rolling  has  been  the  cause  of 
uch  poor  construction  of  water-bound  niac- 
1am.  That  insufficient  rolling  may  be  equally 
tal  in  oil-macadam  construction  is  plain  to 
■  seen  by  the  failure  of  many  stretches  of 
'ad  near  Los  Angeles.  The  writer  noted 
•n;e  years  ago,  in  Los  Angeles  County,  that 
was  a  not  uncommon  practice  to  permit 
»ntractors  to  compact  several  hundred  tons 
!  broken  stone  with  nne  ten-ton  roller  in  an 
ght-hour  day.  It  may  safely  be  said  that 
lietT  such  a  roller  is  permitted  to  compact 
uch  more  than  100  tons  per  day.  it  should 
;   only    because    an    unusual-   abundance     of 


water  is  used  in  puddling  or  because  a  soft 
rock   is   being   rolled. 

Perhaps  the  most  serious  single  mistake 
made  in  the  design  of  the  work  in  question 
was  tlie  use  of  too  much  of  the  asphaltic  oil. 
To  begin  with,  it  is  questionable  whether  any 
oil  should  be  used  at  all  in  the  lower,  or  foun- 
dation, course  of  an  oil-macadam   road.    Mr. 


excessive     quantity     of     oil     and     insufficient 
rolling. 

According  to  estimates  made  in  1908.  it  was 
planned  to  build  307  miles  of  oil-macadam 
averaging  about  6  ins.  thick  and  l(i  ft.  w-ide, 
at  a  cost  of  $3,519,579  or  $11.5fi0  per  mile. 
When  the  old  Highway  Commission  retired, 
July    12.    1911,    it    was    found    that    they   had 


Typical   View  of  a    Los   Angeles   County   Oil-Macadam    Road    That    Has    Failed. 


Joyner  is  of  the  opinion  that  the  lower  course 
should  be  made  of  water-bound  macadam, 
and  in  this  we  concur.  It  is  more  expensive 
to  use  oil  as  a  binder  for  macadam  than  to 
use  screenings  and  w'ater.  Furthermore,  a 
few  inches  below  the  surface  the  oil  does  not 
dry  out  or  harden  for  a  long  time ;  and,  prior 
to  its  hardening,  it  permits  the  stones  to 
slide  upon  one  another  when  subject  to  the 
pressure  due  to  passing  vehicles.  In  digging 
up  sections  of  oil-macadam  that  had  been  in 
place  several  years  and  had  cut  up  into  ruts, 
it  was  found  that  much  of  the  oil  was  still 
in  a  very  plastic  condition;  and,  due  to  in- 
sufl^cient  rolling  of  the  stone  before  its  ap- 
plication, the  plastic  oil  was  often  found  in 
masses  of  greater  size  than  a  walnut. 

The  accompanying  view  is  a  typical  illus- 
tration of  a  Los  Angeles  County  oil-macadam 
that    has    failed    badlv,    due   apparently   to   an 
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completed  97  miles  and  had  partly  completed 
a  great  deal  more.  The  actual  cost  of  the  97 
miles  that  had  been  completed  was  found  to 
be  $14,800   per   mile,   distributed   as    follows ; 

Grading    $  2,110 

Bridges,   culverts  and   miscellaneous 1,275 

Macadam    - 10,260 

Total    $13,645 

Engineering  and  supervision 1,155 

Total    $14,800 

The  actual  cost  of  these  97  miles  had  ex- 
ceeded the  estimated  cost  by  nearly  30  per 
cent.  It  will  be  noted  that  engineering  and 
supervision  cost  nearly  8  per  cent  of  tlie  total 
cost. 

On  these  97  miles  of  oil-macadam  about  fiOO 
bbls.  (42  gals,  per  bbl.)  of  oil  had  been  used 
per  mile.  The  oil-macadam  averaged  about 
16  ft.  wide  with  a  7-ft.  earth  shoulder  on 
each   side.     The   shoulders   received   1   gal.   of 
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oil   per   square   yard    and    were    covered    with 
screenings. 

On  82  miles  of  these  completed  roads  it 
was  possible  to  ascertain  the  number  of  Ions 
of  broken  stone  originally  estimated  and  the 
number  actually  used,   as   follows : 

Tons  of  stone  actually  used  per  mile 3,4:!ii 

Tons  of  stone  estimated  per  mile 2.S70 

Excess  of  actual  over  estimate 56') 

From  this  it  appears  that  20  per  cent  more 
stone  was  actually  used  than  was  originally 
estimated,  resulting  in  a  macadam  that  aver- 
aged about  IVi  ins.  thick  instead  of  about  6 
ins.  shown  in  the  original  plans.  This  over- 
run appears  to  have  been  due  to  various 
causes,  among  which  was  the  desire  of  con- 
tractors to  put  as  much  stone  as  possible  into 
the  roads,  since  they  were  usually  paid  by  the 
ton  of  stone.  There  is  no  doubt  that  an  ex- 
cessive amount  of  stone  was  used,  and  this 
alone  accounts  for  a  very  large  part  of  the 
increased  cost  of  the  work  over  the  estimated 
cost. 

In  addition  to  the  costs  above  given  there 
were  claims  made  by  contractors  for  damages 
arising  from  delays  in  the  delivery  of  broken 
stone.  The  old  Highway  Commission  pur- 
chased broken  stone  from  several  quarries, 
and  it  also  crushed  a  considerable  quantity 
by  day  labor.  The  amount  of  stone  furnished 
was  often  inadequate  to  keep  the  contractors' 
plants  busy,  which  resulted  in  damage  claims 
aggregating   very    considerable    sums. 

Finding  that  the  contract  work  was  costing 
more  than  the  estimated  cost,  the  old  High- 
way Commission  undertook  to  build  about  11 
miles  of  road  by  day  labor,  with  results  that 
were  even  more  disastrous,  for  the  actual 
cost  was  about  10  per  cent  higher  by  day 
labor  than  it  would  have  been  had  the  work 
been  done  by  contract  at  the  bidding  prices 
that  were  rejected  as  being  too  high.  Prob- 
ably the  bidding  prices  were  too  high,  but 
the  old  Commission  appears  itself  to  have 
been  to  blame  in  this  as  in  other  matters. 
Contractors  who  had  heard  of,  or  had  them- 
selves experienced,  the  delay's  in  securing 
broken  stone  through  the  Coinmission.  were 
obviously  forced  to  bid  hi.gh  in  self  pro- 
tection. 

Just  before  the  term  of  the  old  Highway 
Commission  expired,  it  si.gned  as  many  new 
road  contracts  as  possible,  thus  crowning  an 
already  bad  economic  record  with  a  worse 
performance.  The  new  Los  Angeles  County 
Highway  Commission  found  itself  confronted 
not  only  with  the  problem  of  resurfacing 
much  of  the  oil-tnacadam  recently  built,  but 
also  with  the  problem  of  reducing  the  unit 
cost  of  the  work  remaining  to  be  done,  and 
with  an  appropriation  that  had  been  largely 
exhausted.  The  new  Commission  has  been 
at  work  less  than  a  year,  but  what  it  has  al- 
ready accomplished  forms  an  excellent  con- 
trast with  wliat  had  preceded  its  existence. 


The  Desirability  of  Office  Training  for 
the  Inspector  on  Public  Works. 

It  is  a  well-known  condition,  in  our  cities, 
that  Commissioners  of  Public  Works,  City 
Engineers,  Water  Works  Superintendents 
and  other  city  officials  of  similar  titles  and 
duties,  are  not  always  free  to  make  their 
own  choice  of  men  to  serve  as  inspectors 
on  the  various  construction  jobs  built  under 
their  general  supervision.  For  various  rea- 
sons, political  and  other,  the  inspector 
often  is  employed  without  any  regard  to  his 
special  fitness  for  the  positon.  The  city  offi- 
cial to  whom  the  inspectors  report  must  do 
the  best  he  can  in  such  cases  with  the  men 
supplied  him. 

Very  often  the  inspectors  so  appointed  are 
anxious  to  do  good  work.  However,  as  a 
rule  they  are  not  familar  with  engineers' 
plans  and  specifications,  and  they  have  only 
the  knowledge  of  the  average  citizen  relating 
to  the  materials  and  methods  of  construction. 
The  conscientious  inspector  of  this  type  is 
very  likely  to  cling  too  closely  to  the  literal 
interpretation  of  specifications  and  this  course 
on  his  part  almost  invariably  involves  him  in 
difficulties  with  the  contractor.  The  quality 
of  the  work  executed  under  such  conditions 
always  is  impaired. 

In  another  part  of  this  issue  we  publish  an 
article  which  gives  an  experienced  inspector's 
views  of  the  requisite  qualifications  of  the 
inspector.  He  must  be  industrious,  honest, 
and  not  too  convivial.  He  should  know  how 
to  interpret  a  set  of  engineers'  plans  and 
specifications. 

It  is  strongly  recommended  that  all  the 
inspectors,  at  least  the  inexperienced  ones, 
should  be  given  a  thorough  schooling  in  the 
duties  of  their  position,  in  a  week  so  spent 
at  the  beginning  of  the  construction  season. 
Each  inspector  should  be  taught  the  proper 
use  of  a  set  of  specifications,  and  should 
know  when  it  is  permissible  to  deviate  from 
their  strictly  literal   interpretation. 

Training  of  the  kind  and  in  the  manner  sug- 
gested has  produced  good  results  in  many 
cases.  Public  works  officials  will  do  well  to 
keep  a  school  of  this  kind,  particularly  where 
inspectors  are  chosen  for  the  official  and  not 
by  him. 


A  Type  of  Construction  Article   Con- 
taining Weil-Kept  Cost  Data.  ' 

We  wish  to  direct  the  attention  of  our 
readers  to  the  article  in  the  Waterworks  and 
Sewers  Section  of  the  present  issue  which 
treats  of  costs  of  excavating  sewer  trenches 
Iiy  machine  at  Moundsville,  W.  Va.  The 
costs  may  interest  only  those  who  are  en- 
gaged in  sewer  work,  but  the  form  and  scope 
of  the  article  and  its  presentation  of  cost 
data,  are  the  special  features  to  which .  the 
attention  of  the  general  reader  is  directed. 
Readers  who  would  contribute  articles  to  this 


journal  if  they  felt  sure  they  knew  what| 
would  be  acceptable  to  the  editor,  will  find  a| 
guide  to  their  judgment  as  to  the  availability] 
of  matter  and  its  presentation,  in  the  article| 
to  which  w-e  refer.  The  editors  invite  the 
readers  to  contribute  short  articles,  relating 
to  construction,  giving  the  methods  employed 
in  overcoming  the  v-arious  difficulties  en- 
countered in  the  course  of  the  work  de- 
scribed, either  with  or  without  the  corre- 
sponding costs.  If  costs  are  available  they 
should  be  presented,  where  possible,  in  a 
form  somewdiat  analagous  to  the  example  here 
cited.  Naturally  all  units  and  quantities  can-i 
not  be  handled  in  the  same  manner,  but  the 
degree  of  detail  here  introduced  is  very  desir- 
able and  should  be  kept  clearly  in  mind  by 
readers  who  are  collecting  material  to  servt 
as  a  basis  for  future  contributions  to  this 
journal.  It  will  be  noted  that  the  data  are 
complete  for  the  work  described.  Detaile(; 
and  specific  data  on  a  representative  portior 
of  a  job  are  preferable  to  general  discussion; 
supplemented  by  a  few  general  and  scattering 
bits  of  data. 

The  conditions  which  ijifluenced  the  cos' 
of  this  work  are  stated  in  detail.  The  readei 
should  have  no  trouble  in  interpreting  thes( 
data,  to  fit  the  scale  of  wages,  hours,  etc.,  ir 
force  in  his  locality,  for  use  in  estimating  th( 
cost  of  work  done  under  similar  physical  con 
ditions.  The  constructor  also  has  here  a  cri 
terion  by  which  to  judge  the  efficiency  of  hi: 
plant,    foremen,   and   men. 


A  Series  of  Interesting  Articles  on  Con 

Crete  Inspection. 

Contractors,  engineers  and  owners  an 
equally  concerned  in  the  proper  inspection  o 
concrete,  and  any  efforts  toward  insuring 
competent  and  efficient  inspection  merits  thei: 
support.  Such  an  effort  is  made  in  the  notabl( 
series  of  articles  of  which  we  publish  thi 
fourth  in  this  issue.  There  will  be  perhaps  a 
many  opinions  as  there  are  persons  on  wha 
is  the  proper  scope  and  character  of  a  manua 
of  concrete  inspection.  The  writer  of  thi, 
series  of  articles  which  we  are  publishinj 
conceives  that  such  a  manual  should  be  mor 
than  a  code  of  rules.  He  makes  it  a  rnanua 
of  construction  practice.  By  doing  this  th 
interest  in  the  articles  is  broadened  to  includ 
engineers  and  contractors  and  particular! 
owners.  We  wish  that  every  man  who  con 
templates  a  concrete  buildin.g  could  read  thes 
articles;  he  would  be  less  likely  to  turn  th 
construction  work  over  to  designers  an; 
building  contractors  with  confidence  that  ' 
was  within  the  ability  of  anyone  of  the  trad 
to  handle 


A  stadium  capable  of  seating  60,000  peopl 
is  one  of  the  featur.es  of  a  proposed  new  at! 
letic  field  for  Yale  University.  The  plan  call 
for  the  purchase  of  J90  acres  oi  land  opposit 
the  present  field  at  Xew  Haven,  Conn 


CONCRETE    AND    REINFORCED    CONCRETE    SECTION 


An  English  Proposed  System  of  Forms 

for  Building  Construction.-^' 

The  design  of  centering — or  "forms"  as 
better  called — for  reinforced  concrete  is  a 
very  important  branch  in  the  execution  of 
the  work,  for  not  only  is  its  erection  a  mat- 
ter of  the  greatest  importance  as  regards  the 
cost  of  the  work,  but  it  materially  affects  the 
stability  and  appearance  of  the  structure. 
Various  attempts  have  been  made  to  devise 
methods  of  centering  which  shall  possess 
features  of  economy  and  efficiency.  It  seems 
to  be  accepted  by  many  contractors,  however, 
that  it  is  hopeless  to  attempt  to  devise  a 
standard  centering,  specially  in  the  condi- 
tions of  English  practice,  where  many  build- 
ings are  situated  upon  awkwardly-shaped  and 

•Abstract  of  a  paper  by  H.  Kempton  Dysor 
in  "Concrete  and  Constructional  Engineering" 
for  February,  1912. 


restricted  sites,  which  result  in  beams  and- 
panels  being  of  very  variable  dimensions. 

Where  a  building  is  regular  in  disposition 
and,  both  by  reason  of  the  purpose  it  is  to 
serve  and  regularity  of  size,  the  floors  are 
designed  with  equal-sized  floor  panels  and 
beams,  it  is  possible  often  to  design  center- 
ing applicable  for  that  job  which  can  be 
used  over  and  over  again,  and  in  such  cases 
the  timber  is  made  to  serve  many  times  over, 
some  attempt  being  made  to  design  a  center- 
ing which  shall  be  easily  removable,  and  that 
can  be  easily  re-erected.  In  such  cases  the 
work  becomes  more  economical  and  efficient. 

But,  as  has  been'  stated,  the  conditions  of 
the  majority  of  English  buildings  are  against 
maximum  economy  being  obtained  in  _  this 
way.  Therefore,  when  floors  have  all  differ- 
ently-sized beams  and  floor  panels,  reinforced 
concrete  is  placed  at  a  material  disadvantage 
because   of   the   greatly   increased  cost   of   the 


centering  which  is  so  important  to  the  wor 
The  cost  of  the  centering ,  may  vary  fror 
say,  10  to  70  per  cent  of  the  total  cost  of  tl 
reinforced  concrete  work,  and,  even  und' 
fairly  good  conditions,  frequently  comes  O' 
at  30  per  cent  of  the  work.  Reinforced  coi 
Crete  design  is  economical  with  regard  to  tl 
concrete  and  steel  required,  though  the  labi 
is  generally  more  than  w-ith  ordinary  stru 
tural  steel  and  concrete  floors.  However, 
it  were  not  for  the  centering  in  almost  : 
cases  reinforced  concrete  would  be  four 
more  economical  than  ordinary  standard  ste 
sections  and  concrete  filled  between,  ai 
could  be  carried  out  with  as  much  speed. 
If,  therefore,  it  were  possible  to  devise 
method  of  centering  which  could  be  _er 
ployed  in  the  majority  of  cases  in  Engiai 
and  for  almost  any  job,  and  which  offered, 
not  an  ideal  standardized  system,  some  fe 
tures  of  economy,  it  would  lead  to  the  great 
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veased  u^e  of  reinforced  concrete,  because. 
^n  the  reinforced  concrete  contractors  are 
siinxious  to  prove  the  superior  economy  of 
At  material  over  ordinary  steelwork  con- 
si  ction,  there  is  a  tendency  to  cut  the  cen- 
t<ng  too  much  and  risk  bad  workmanship. 
7  problem  is,  consetiuently,  one  which  may 
w.  exercise  the  attention  of  contractors  and 
o  :rs.  Most  contractors  work  with  one  or 
tJ:  specialist  designers,  and  a  standard  ccn- 
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-ig.   1 — Standard    Form    for    Secondary 
Beams   and  for    Floor   Slabs. 


■  ing  could  he  devised  and  worked  to  by 
:h  the  designer  and  the  contractor. 
The  suggestion  here  put  forward  is  not 
imed  to  be  above  reproach :  it  is  only 
)ught  out  as  a  record  of  some  ideas  which 
ly  possibly  be  developed  and  improved  in 
ictice,  or.  perhaps,  if  not  considered  suit- 
le  for  adoption  in  any  respect,  may  lead 
something  really  serviceable  beins;  devised, 
le  conditions  which  it  is  attempted  in  this 
Dposal  to  fill  are  (1)  to  have  a  number 
parts  in  centering  which  can  be  kept  in 
)ck  by  general  builders  or  by  specialist  con- 
ictors  for  reinforced  concrete  work,  these 
rts  being  such  as  will  work  in  frequently 
r  jobs  of  very  varied  character,  so  that 
e  cost  will  be  spread  over  a  great  amount  of 
jrk:  and  ("2)  that  where  timbers  have  to  be 
t  to  lengtli  they  shall  be  kept  in  as  long 
ngths  as  possible,  and  not  cut  short  so  that 
ey  cannot  be  used  again  except  for  such 
irposes  as  firewood. 

One  finds  in  the  majority  of  cases  that 
ter  each  job  contractors  have  a  great  deal 
timber  in  short  lengths,  which  is  never 
orked  in  again,  and  is  ultimately  made  use 
'  for  firewood,  a  small  amount,  perhaps,  be- 
g  used  for  such  purposes  as  filling  boards, 
id  so  on.  where  short  lengths  are  usable, 
only  tin-  timber  could  be  kept  in  fairly 
mg  lengths,  though  it  had  to  be  cut  about 
miewhat.  it  would  be  usable  many  more 
mes  than  when  the  framing  of  the  beams 
id  floor  nanels  is.  as  is  often  seen,  cut  into 
lort  lengths  to  merely  fill  in  between,  giving 
1  appearance  of  patchwork.  Not  only  does 
lie  see  this  in  beams  and  floor  slabs,  but 
ftcn  in  column  forms  and  in  uprights  or 
rops. 

In  attempts   at  producing  a   sort   of   stand- 
rd  design  of  centering  a   feature  has  often 


floor  Line 


space  in  the  floor  area  below.  One  can,  how- 
ever, obtain  a  sufticiently  unencumbered 
space  below  even  when  a  large  number  of 
props  are  used.  These  props  are,  of  course, 
of  heavy  timber,  but  that  timber,  if  it  can 
be  used  over  and  over  again,  does  not  add 
much  to  the  cost  of  any  one  job. 

These  preliminary  remarks  will  enable  us 
to  describe  the  design  here  put  forward,  and 
call  attention  to  the  manner  in  which  the 
above-named  desiderata  arc  to  be  met. 

Figure  1  shows  the  manner  of  framing  the 
forms  for  supporting  the  floor  panels  and 
secondarx-  beams,  bciii!;  a  cross-.section 
through  the  secondary  beams.  Firstly,  it  will 
be  noted  that  the  centering  is  arranged  for  a 
secondary  beam  measuring  as  a  maximum  (! 
ins.  in  width  by  10  ins.  in  depth,  this  being 
reducible  in  dcptli  by  the  aid  of  blocking 
pieces.  If  a  designer  chooses  to  make  the 
width  of  his  beams  ■")  in.  say,  which  is  about 
the  minimum  which  they  could  be  made,  or 
prefers  not  to  go  below  7  ins.  or  8  ins.  the 
modification  is  easily  made:  but  6  ins.  for  the 
width  of  a  secondary  beam  is  probably  the 
best  as  a  standard  width,  and  the  depth  is 
the  dimension  in  which  the  variation  will 
probably   arise. 

The  sides  of  these  beam  boxes  are  framed 
of  I -in.  stuff  for  cheapness  and  convenience 
in  handling.  The  bottom  of  the  beam  box, 
however,  is  made  of  2-in.  stufT,  because  it 
has  to  carry  weight  over  some  distance  with- 
out sagging.  The  beam  bo.xcs  are  sustained 
on  double  uprights  bolted  together,  which 
extend  up  on  either  side  of  the  beam  boxes, 
adjusted  in  height  by  folding  wedges  at  the 
tops,  driven  in  between  clamps  (which  latter 
are  screwed  to  the  uprights)  and  the  cross- 
bearers  under  the  bottoms  of  the  beams. 
These  cleats  can  easily  be  attached  at  any 
height  if  such  alteration  be  necessary,  and 
the  only  material  damage  by  such  alteration 
would  be  in  the  destruction  of  an  odd  piece 
of  timber  such  as  the  cleat  would  be  made 
of.  A  different  size  of  base-plate  at  the  bot- 
toms of  the  uprights  may  also  be  employed 
to  vary  the  height.  The  sides  of  the  beam 
boxes  are  clamped  together  at  the  bottom  by 
iron  clamps.  By  reason  of  the  inclined  hole 
in  the  shorter  loose  end,  these  clamps  wedge 
themselves  in  place,  and  are  easily  removable 
by  just  tapping  the  short  end.  The  cross- 
bearers  in  the  bottoms  of  the  beams  sustain 
■■)x2-in.  joists,  which  again  carry  -l.x'i-in. 
joists,  these  in  turn  sustaining  1-in.  boarding, 
which  receives  the  slab  concrete.  These  do 
not  extend  completely  between  the  beam 
boxes  by  more  than  2  ins.  and  therefore  a 
variation  in  length  is  not  material,  so  that 
the  bulk  of  such  timber  kept  in  stock  would 
work  in  again  without  cutting. 

The  tops  of  the  beam  bo.xes  are  kept  in 
position  by  wedges  in  between  these  4x2-in. 
joists,  and  the  5x2-iii.  joists  are  wedged  in 
to  the  correct  .height  off  the  cross-bearers, 
which  in  turn  are  wedged  from  the  cleats 
on  the  uprights.  The  beam  boxes  are  kept 
open  by  a  4x2-in.  blocking  piece  as  shown, 
these  being  taken  out  when  the  concrete  is 
filled  in  the  beam  and,  by  its  own  weight, 
serves  the  purpose  of  keeping  the  boards 
tight  against  the  external  wedges.  Now,  it 
is  easy  to  see  that  such  a  form  of  upright  is 
preferable,  as  they  are  not  underneath  the 
beams,  which  would  require  them  to  be  of 
one    height,    and    would    necessitate    frequent 
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frame  between  the  beams,  but  can  be  used  in 
fairly  long  lengths,  an  economy  which  has 
been  referred  to  above.  The  end  boards, 
which  may  overhang  the  4x2-in.  joists,  bear 
upon  the  tops  of  the  side  boards  of  the  beam 
boxing,  and  are  the  only  fillers,  and  a  few 
narrower  boards  may  even  then  be  used  to 
avoid  cutting.  The  boarding,  being  1-in, 
stuff,  is  cheap  and  readily  handled,  and  is 
therefore    very    economical,   but   the    supports 
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Fig.   2 — Standard    Form   for   Main    Beams. 

have  to  be  placed  fairly  close  together  to 
jjrevent  any  sagging,  a  point  which  wants 
careful  watching,  because  where  such  light 
boarding  is  used  one  often  finds  the  work 
very  uneven,  and  this  uncvenness  often  neces- 
sitates rendering,  which  adds  so  "'reatly  to  the 
cost  of  the  work. 

This  design  fulfils  another  requirement, 
which  it  is  worth  while  endeavoriiiH'  to  meet, 
and  that  is  that  every  part  should  be  able  to 
be  removed  independent  of  the  other,  and  al- 
low the  wedges  to  be  removed,  firstly,  so  as 
to  observe  if  the  worK  is  defective,  as  in 
some  cases  it  is  only  possible  to  see  that  the 
work  is  satisfactory  by  removing  the  up- 
rights of  the  centering,  which  risks  the  sud- 
den collapse  of  the  whole  structure.  Thus, 
in  this  particular  portion  of  the  work,  it  is 
possible  to  firstly  remove  the  sides  of  the 
beams,  which  should  be  done  in  two  or  three 
days,  so  as  to  allow  the  air  to  dry  the  con- 
crete and  harden  it.  It  is  then  possible  to 
remove  the  wedges  from  under  the  5x2-in. 
joists  and  turn  over  on  either  side  the  4x2-in. 
joists,  so  stopping  the  boards  from  tumbling 
down  and  injuring  the  men  removing  the 
centering.  These  boards  can  then  be  taken 
away,  still  leaving  the  4x8-in.  joists  in  place. 
.\  few  days  later,  if  this  be  the  method  adopt- 
ed, the  wedges  in  between  Xhfi  cleats  and 
cross-bearers  of  the  beams  can  be  easgd, 
when  the  whole  of  the  weight  will  begin  to 
bear  on  the  beams,  and  one  can  observe  the 
deflection,  and  see  whether  the  work  is  good ; 
should  there  be  any  failure  evidenced,  the 
slabs  would  be  caught  by  the  4x2-in.  joists, 
which  have  been  turned  over  on  the  flat,  and 
by  the  bottom  boards  of  the  beam  boxes. 

Such  a  design,  therefore,  as  suggested,  ful- 
fils all  requirements ;  the  parts  can  be  re- 
moved separately  with  safety,  the  work  is 
not  damaged  in  the  removal,  the  timbers  can 
be  used  again  without  much  cutting,  and  the 
labor  of   removal  and   re-erection  is  small. 
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Fig.  3 — Main   Beam    Forn 
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een  the  tendency  to  economize  props.     Now,  cutting   in    buildings   with    floors    of   different  The  4x2-in.   blocking  pieces   at   the  tops    cf 

JHsidering  that  the  props  are  the  most  usable  heights.  the  beams  are  also  serviceable  to  suspend  the 

leces   of   timber,    and   undergo   only   a   com-  The   boarding  to   sustain  the   slab  concrete,  steel  the   right  distance  above  the  bottom   of 

aratively   small    amount    of    wastage,    this    is  it   should  be  noticed,  is  made  to   run  parallel  the   beams.     The   depth   of   the   beams   is   ac- 

0  particular  advantage,  although   it  is  urged  with    the   beam    boxes ;    this    means    that   the  curately   gaged   by   nailing   the   triangular   fil- 

Lir  the  policy  that  it  leaves  an  unencumbered  hoarding    is    not    cut    into     short     lengths    to  lets   the    right   height   above   the   bottom,   and 
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then  wedging  up  the  l.'-iii.  bottom  boards  to 
stop   against   them. 

The  standards  are  placed  convenient  dis- 
tances along  the  secondary  beams,  as  shown 
in  Fig.  2,  and  are  cross-braced  diagonally  to 
give  stiffness,  these  cross-braces  being  4x4-in. 
boards,  tacked  by  nails.  These  nails,  as  all 
others,  it  should  be  noted,  should  be  left 
with  their  heads  projecting,  so  that  they  can 
be  easily  withdrawn. 

The  sides  of  the  secondary  beams  are 
formed  of  long  lengths  of  boards,  and.  work- 
ing to  the  standard  size  suggested — namely, 
12  ins. — one  can  form  the  sides  of  the  beam 
boxes  of  two  6-in.  boards.  These  boards 
need  to  be  cut  to  length,  but  they  are  of 
sufficient  length,  as  a  rule,  to  enable  them 
to  be  worked  in  again,  or.  even  should  they 
be  eventually  cut  into  short  lengths,  it  is  pos- 
sible to  use  them  for  filling  boards,  as  will  be 
detailed  later.  The  ends  of  the  secondary 
beam  boxes,  of  course,  have  eventually  to 
meet  or  enter  the  main  beam  boxes.  The  ad- 
visability of  using  the  12-in.  boards  as  the 
sides  of  the  beam  is  again  apparent,  be- 
cause the  size  is  best  to  work  in  with  the 
framing  of  the  main  beam  boxes.  The  size, 
however,  of  the  work  can  be  varied  by  the 
use  of  different  size  boards,  and  yet  the  same 
method  of  framing  would  be  advisable — 
that  is  to  say,  supposing  one  wished  to  have 
14  ins.  as  the  minimum  depth  of  the  second- 
ary beam,  two  7-in.  boards  might  be  used  to 
give  this  depth.  Thus,  the  main  beams  would 
be  framed  up  with  three  7-in.  boards. 

The  same  principle  of  adopting  a  maximum 
size  for  the  secondary  beams  is  adopted  in 
connection  with  the  main  beams.  In  Fig.  2, 
the  main  beam  is  shown  as  being  12x18  ins. 
internal  dimensions:  by  putting  in  a  different 
width  of  bottom  board,  and  putting  a  block- 
ing piece  over  the  cross-bearers  which  rest 
on  the  uprights,  this  is  reducible  to  a  beam 
of  6  ins.  width,  and  lo  ins.  more  or  less  in 
depth.  The  main  beams  vary  not  only  in 
height,  but  in  width,  whereas  secondary 
beams  do  not  vary,  say,  in  width.  It.  there- 
fore, means  that  the  bottom  boards  have  to 
be  made  up  to  the  width,  and  in  the  scheme 
here  proposed,  it  will  be  seen,  from  Fig.  2 
and  Fig.  3  that  both  the  bottom  boards  and 
the  lower  side  boards  are  in  long  lengths,  and 
therefore  entail  little  cutting  to  waste.  The 
special  feature  of  the  upper  portion  of  the 
beam  boxes  is  the  use  of  filling  boards, 
framed  together  in  standard  lengths.  De- 
tails of  these  filling  boards  are  given  in  Fig. 
4,  which  shows  three  standard  lengths.  The 
sizes  which  it  is  suggested  should  be  kept 
in   stock  are  as   follows : 

STANDARD  LENGTHS. 
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The  boards  are  framed  up  about  12  ins. 
deep,  as  suggested  above,  for  the  reason 
cited,  made  up  of  two  6-in.  boards,  cleated 
together  by  lx.3-in.  battens,  as  shown,  cleated 
projecting  ends.  Such  stuff  would  be  taken 
from  stock,  and  a  builder  could  easily  keep 
a  number  of  these  in  stock,  instead  of  mak- 
ing firewood  of  such  material ;  much  economy 
would  come  by  using  his  short  pieces  for 
these  filling  pieces.  Fig.  3  shows  how,  in  be- 
tween the  secondary  beam  boxing,  the  spacing 
for  which  happens  to  work  out  that  way,  two 
different  lengths  of  filling  pieces  are  placed. 
By  arranging  the  different  standard  sizes,  one 
can  make  up  any  width  with  exactitude.  The 
secondary  beam  framing,  it  will  be  seen,  is 
sustained  quite  independent  of  the  main 
beam  boxing.  Along  the  side  of  the  beam 
boxes,  to  bear  against  the  battens  that  cleat 
the  filling  pieces,  it  is  suggested  that  3xlV4- 
in.  rimners  should  be  placed  to  take  wedges. 
Where  the  runners  occur,  but  between  the 
uprights,  iron  clamps  similar  to  those  above 
described  are  used  to  clamp  the  bottom  of 
the  boxes.  Other  details  are  very  similar  to 
the  secondary  beam  centering,  and  the  sides 
of  the  beams  are  removable  earlier,  to  pro- 
vide   for    the    drying    and    hardening    in    the 


greater  thickness,  of  the  beams  before  strik- 
uig  the  other  part  of  the  centering,  the  ad- 
visability of  which  has  already  been  re- 
ferred to. 

The  upright  shown  for  sustaining  the  main 
beam  boxes  is  slightly  higher  than  that  for 
the  secondary  beams,  but  it  is  just  to  point 
out  that  the  length  of  the  standard  could 
vary,  though  they  might  have  all  been  of 
the  same  height.  The  uprights  generally  are 
framed  out  of  4x4-in,  timbers,  with  distance 
pieces  of  4x2  ins.  just  let  into  mortises,  the 
uprights  being  tightened  against  thein  by 
%-in.  bolts,  as  shown  in  Fig.  2.  The  4x4-in. 
stuff  is  thought  to  be  preferable  to  the  use 
of  round  scaffold  poles — or,  rather,  short 
lengths  of  same — which  are  often  used  by 
contractors  in  rough  centerin.g.  They  could 
be  adapted,  but  it  is  thought  that  the  4.x4-in. 
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Fig.    5 — Standard    Column    Forms. 

stuff  is  as  cheap,  and  has  sufficient  superior 
advantage  in  its  squareness  to  warrant  its 
use,  and,  of  course,  sotne  contractors  would 
find  an  insufficient  supply  of  round  timbers 
by  the  inevitable  wastage  of  scaffold  poles, 
(jften,  9x3-in.  deals  are  used  for  the  pur- 
pose, and,  indeed,  any  handy  stuff  is  made  to 
serve,  but  they  would  not  do  for  a  standard 
design. 

The  9x3-in.  base-plates  to  the  uprights  are 
employed  for  the  purpose  of  distributing  the 
load  over  the  ground  or  floor  over  which 
they  are  strutted.  There  have  been  several 
mishaps  through  the  settlin.g  of  supports  iii 
soft  ground  and  the  concentration  of  a  load 
on  a  small  area  of  an  insufficiently  hardened 
floor  below.  This  should  emphasize  the  neces- 
sity of  always  providing  such  base  plates. 
The  uprights  are  secured  against  anv  possi- 
bility of  slipping  by  means  of  the  nails  driven 
crosswise  into  the  base  plates. 

The  uprights  for  the  main  beams  would 
obviously  have  to  be  wider  apart  than  the  up- 
rights for  the  secondary  beams.-  Such  up- 
rights would  be  placed  as  close  together  as 
found  necessary,  by  reason  of  the  load  to  be 
sustamed.  The  supports,  too.  would  be 
placed  all  round  a  column,  so  as  to  permit  the 
column  boxing  to  stand  quite  independent, 
and  allow  it  to  be  removed  before  striking 
the  centering  of  beam  or  floor  slabs,  it  be- 
ing   desirable    to    remove    the     column   boxes 


(the  same  as  the  sides  of  beam  boxes)  i 
der    to    allow    the    greater    thickness  oi 
Crete    to    harden    by    the    drying   out   oi 
moisture    by    the    circulation    of     air,   wij, 
would   otherwise  be   prevented   if   the  bo:|'/ 
remained   in   place. 

Fig.  5  shows  details  of  a  suggested  -: 
ard  form  of  column  boxing,  the  sidesif 
which  are  held  together  by  the  clamps.  Ij 
both  it  will  be  seen  that  three  of  the  sU 
are  framed  up  firstly  with  2-in.  boards  plifj 
vertically,  and  the  fourth  side  is  broiht 
up  bit  by  bit  by  nailing  1-in.  boards  hori;i. 
tally  across.  When  several  boards  -are  i- 
quired  to  make  up  the  width  of  the  sis 
battens  are  nailed  across  to  keep  the  bo:|s 
together.  Triangular  fillets  are  easily  tac|(t 
into  the  corners  of  the  columns  to  enableie 
centering  to  draw  away  without  damagincr|e 
corners.  The  beams  are  splayed  down.n 
to  the  columns  and  such  splaying  is  susu,\r 
provided   for.   as   shown  in   Fig.  5. 

On  some  jobs  in  America  a  box-like  i't-n 
has  been  framed  up.  in  which  .e 
whole  of  each  panel  and  the  s;s 
of  the  beams,  are  framed  up  to  form  a  -t 
of  box,  which  is  constructed  with  a  hinge  r 
joint  in  the  center,  so  as  to  come  away  ea:;-. 
On  striking,  the  whole  box  is  dropped  d 
lifted  up  by  a  crane,  cleaned,  and  put  inta 
new  position.  As,  however,  with  such  a  te 
of  centering  the  several  floors  need  to» 
exactly  alike,  it  is  not  likely  to  generally  - 
fil  "English  requirements,  and  it  is  thoct 
that  the  design  here  put  forward  is  super 
in  many  ways.  Of  course,  if  the  job  is  a  Ise 
one,  and  the  planning  is  very  regular,  J 
the  sides  of  the  beams  and  floor  very  i- 
form,  then  it  would  be  easily  possible  to  - 
vise  a  form  of  centering  for  that  one  b 
which  would  be  more  economical  than  e 
design  here  put  forward :  but  it  is  not  claiid 
that  this  design  is  the  best  for  all  conditio  : 
it  is  only  a  suggestion  of  a  form  of  centeie 
which  might  be  adopted  for  average  coi- 
tions with  some  advantage  over  the  ordirv 
unsystematic  methods  of  centering  in  vo;^ 
the  wastage  under  which  seriously  retJi 
the  development  of  reinforced  concreted 
manv  directions. 


The    Effect   of   High    Pressure   Ste. 
Curing  on  the  Crushing  Strength 
of  Concrete."' 

It  is  a  well-known  fact  that  the  harder? 
of  Portland  cement  is  accelerated  by  ex'- 
sure  to  heat  after  hydration,  but  the  value  f 
this  acceleration  and  the  possibilities  of  s 
application  to  commercial  purposes  have  )t 
been    extensively   investigated. 

In  the  manufacture  of  cement  prodvs, 
such  as  building  blocks,  architectural  stu, 
drain  tile,  sewer  tile,  fence  posts,  etc.,  i-s 
hi.ehh'  desirable  't6  produce'a  material 'f 
uniform  and  known  qualitv.  Under  prcU 
methods  of  manufacture  the  product  is  )t 
of  uniform  quality.  Even  under  laborai'V 
conditions  of  manufacturing,  storing,  d 
curing  a  variation  of  50  per  cent  in  strerh 
may  be  obtained  between  maximum  and  n'i- 
mum  values  for  similar  concrete,  mixed  i 
molded  under  apparently  the  same  conditis. 

.At  the  present  time  many  manufactmg 
plants  find  it  to  be  economical  and  highly  > 
sirable  to  cure  their  products  by  expo:? 
them  to  heat  in  the  form  of  steam  at  t- 
mospheric  pressure.  By  this  means  itis 
found  that  the  concrete  becomes  sufncie  y 
hard  in  the  course  of  several  days  to  t^eiit 
handline  and  shipment.  The  heat  acceler;s 
the  setting  and  also  aids  in  the  productiont 
a   more  uniform  quality  of  material. 

The  purpose  of  the  investigations  repO'O 
in  this  paper  was  to  determine  what  accelii- 
tion  in  hardening  could  be  obtained  by  Ui? 
steam  under  pressure,  with  corresponcg 
higher  temperatures. 

Outline  of  Tests. — There  were  two  se|S 
of  investigations:  (I)  To  determine  tW '-- 
feet  of  different  steam  pressures  on  'C 
hardening   of   Portland  cement   mortars.      ^ 
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T,  loterniinc  the  effect  of  duration  of  steam 
fjisure  on  the  hardening  of  Portland  ce- 
Jt  mortars. 

lasmuch  as  mortar  mi.xtnres  are  exten- 
5jiy  used  in  the  manufacture  of  cement 
niilucts,  and  since  it  was  tliought  they  would 
^j'  relatively   similar  results   to  those   which 


were  removed  and  tlu-  test  pieces  were  placed 
on   tlie  flat   cars.     The   cars   were    rolled   into 
tlie  section   ol   ihc  track  at  the  en- 
t;ink    w.is    removed    and    the 
tank     wl'.iih     was     suspended 
on      a      rail      was      rolled      into      place     and 
required     from     1.")     to     45    min- 


the  tank, 
trance    of    the 
head     of     the 


holted.     It 

AGE  WHEN  TESTED  2  DAYS 


ig- 


20  40 

STEAM    PRESSURE   IN  POUNDS   PER  SQUARE   INCH  (GAGE) 

1 — Effect  of  Various  Steam   Pressures  on  the     Compressive    Strength    of    Portland 

Cement    Mortars. 


I  ild    be    obtained    with    concrete    mi.xtures, 

mortar    mi.\turc    exclusively    was    tested. 

"is  mortar  was  composed  of  1  part  by  vol- 

c  of  Portland  cement  to  4  parts  by  volume 

well-graded  sand.  Two  percentages  of 
i;er  were  used  in  mi.xing,  corresponding  to 
.  se  employed  in  molding  cement  products. 
e  has  been  termed  a  damp  consistency,  the 
cture    containing    only    sufficient    water    to 

mit  of  molding  a  ball  in  the  hands  and 
ding  between  the  thumb  and  finger.  Water 
dd  not  be  drawn  to  the  surface  by  trowel- 

.  The  other,  designated  ,1  "quaking"  con- 
:ency.    contained    all    the    water    it    would 

d  and  permit  of  making  a  ball  in  the  hands 
1  holding  between  the  thumb  and  finger, 
iter  could   easilv  be   drawn   to   the   surface 

the  pressure  of  a  trowel. 
The  materials  were  mixed  in  a  cubical 
ch  mixer.  They  were  mixed  dry  for  five 
niites  when  the  water  was  weighed,  added, 
1  materials  mixed  another  five  minutes. 
e  test  piece  was  cylindrical  in  shape.  8  ins. 

diameter  by  16  ins.  in  length.  The  cast- 
n  mold  in  which  these  test  pieces  were 
•med   was   in    three   sections,   held   together 

brass  eye-screw-s  and  iron  wedges.  The 
ler  surfaces  were  machined  true. 
rhe  mold  was  filled  one-fourth  full  and 
nd  tamped  systematically  with  a  13-Ib.  peen- 
iped  tamper,  care  being  taken  to  cover  the 
tire  surface.  This  operation  was  repeated 
til  the  mold  was  filled,  when  it  was  leveled 

with  a  plasterer's  trowel. 
The  molds  were  placed  in  the  moist  room 
mediately  after  filling,  and  the  following 
y  they  were  removed  from  the  test  pieces. 
ter  steam  treatment  all  test  pieces  were 
>red  in  the  moist  room  (with  a  few  ex- 
3tions'»  until  thev  were  tested.  The  test 
'ces  which  were  not  steam  treated  were  not 
Tioved  from  the  moist  room  until  the  day 
5y  were  due  to  be  tested.  .Ml  test  pieces 
the  moist  room  were  sprinkled  three  times 
ch  24  hours. 

The  steam-curing  equipment  consisted  of 
curing  tank  36  ins.  in  diameter  by  10  ft.  in 
igth,  with  one  head  rcmovabie ;  three  steel 
t  cars  24  ins.  wide  by  30  ins.  long,  track, 
?am-pressure  regulating  valve,  steam  trap, 
■am  gage,  and  necessary  piping.  The  steam 
IS  obtained  from  the  power  plant  of  the 
moratory. 

The  method  of  subjecting  the  test  pieces  to 
;am  was  as  follows :  Twenty-four  hours 
ter  the  test  pieces  were  molded,   the   molds 


utes  to  exhaust  the  air  from  the  tank  and 
bring  the  steam  up  to  the  desired  pressure. 
When  the  pressure  was  removed,  tlie  head 
of  the  tank  was  unbolted  and  removed.  The 
cars  were  drawn  from  the  tank,  the  test 
pieces  removed,  and  either  tested  immediate- 
ly for  compressive  strength  or  stored  in  the 
moist  room  until  they  were  due  to  be  tested. 
Results  of  Tests. — All  test  pieces  were  cal- 
ipered  and  weighed  previous  to  testing.  The 
weight  per  cubic  foot  of  the  concrete  or  mor- 
tar was  computed  by  dividing  the  weight  by 
the  volume  computed  from  actual  measure- 
ments of  each  test  piece.  The  ultimate 
strength    in  pounds    per   square  inch   was   ob- 


strength,  it  is  observed  that  the  acceleration 
in  strength  is  very  marked  with  the  increase 
in  the  steam  pressure  and  temperature.  The 
gain  in  strength  of  the  mortar  exposed  for 
24  hours  to  steam  at  80  lbs.  per  square  inch 
over  the  untreated  mortar  is  G32  per  cent. 
Lower  steam  pressures  give  a  corresponding 
increase  in  strength  over  the  untreated  mor- 
tar, and  from  the  slope  of  the  curves  it  would 
apoear  that  the  increase  in  strength  would 
be  correspondingly  higher  for  higher  steam 
pressures  and  temperatures. 

In  Fig.  3  the  age  of  the  mortar  when  tested 
is  plotted  witli  the  ultimate  compressive 
strength  for  various  steam  pressures.  It  will 
be  observed  that  there  is  no  retrogression  in 
strength  with  age  in  any  case.  The  un- 
treated mortar  does  not  equal  in  strength  the 
steam-cured  mortar  at  any  period,  and  at  the 
ape  of  180  days  it  has  less  than  .50  per  cent 
of  the  strength  of  the  mortar  steam-cured  un- 
der SO   pounds  pressure   for  24  hours. 

Fig.  4  shows  how  the  lenp'tli  of  lime  of  ex- 
posure to  steam  affects  the  compressive 
strength,  the  steam  pressure  being  maintained 
constant.  All  mortar  exposed  to  steam  under 
_80  pounds  pressure  for  froin  12  to  48  hours 
resulted  in  an  increase  in  compressive  strength 
over  the  untreated  mortar.  The  increase  in 
strength  is  from  approximately  400  per  cent 
at  the  age  of  two  days  to  100  per  cent  at  the 
age  of  28  days.  None  of  the  steam-cured 
mortar  showed  retrogression  in  strength  be- 
tween 2  and  28  days.  The  steam  treatment 
of  only  three  hours'  duration  apparently  had 
an  injurious  effect  upon  the  hardening  of  the 
mortar,  as  that  mortar  developed  only  60 
per  cent  of  the  strength  of  the  untreated  mor- 
tar at  the  age  of  28  days.  Comparing  the  24- 
hour  curve  of  Fig.  4  with  the  24-hour  curve 
of  Fig.  3.  it  will  be  observed  that  the  former 
lies  below  the  latter  for  all  periods,  though, 
if  the  mortar  were  of  the  same  quality  in 
both  cases,  they  should  have  developed  equal 
strength.  As  previously  explained,  eight 
months  elapsed  between  the  making  of  the 
test  pieces  of  these  two  series,  and  the  ce- 
ment had  become  slightly  lumpy  during  this 
interval. 

Considering  all  of  the  above  tests,  it  is  ap- 
parent that  steam  under  pressure  wdl  greatly 
accelerate  the  hardening.  In  order  to  de- 
termine the  eft'ect  of  steam  on  a  lean  mixture, 
one  set  of  cylinders  was  molded  of  one  part 
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TEMPERATURE  IN   DEGREES  FAHRENHEIT. 

Fig,    2 — Effect    of    Steam    of    Various    Temperatures  on  the  Compressive   Strength   of 

Portland     Cement    Mortar. 


tained  by  dividing  the  total  breaking  load  by 
the  sectional  area  computed  from  the  actual 
measured    diameter. 

Examining  Figs.  1  and  2  in  which  the 
pressure  and  temperature,  respectively,  have 
been    plotted    with    the    idtimate    compressive 


Portland  cement  and  eight  parts  of  sand, 
using  12%  per  cent  of  water.  They  were 
permitted  to  obtain  an  initial  set  in  moist  air 
for  24  hours,  when  they  were  exposed  to 
steam  under  80  pounds  pressure  for  24 
hours.      Thev    were    tested    immediatelv   after 
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removing  from  the  steam,  being  two  days 
old,  with  the  following  ultimate  strength  in 
compression    (lbs.    per    sq.    in.)  : 

2038:   2307;   2040:     Average.  2128. 
From   these   tests   it  would   appear  that  the 
strength   of  a   steam-cured   mortar   is   directly 
proportional    to    the    cement    content,    but    of 


months  may  be  obtained  in  two  days  by  using 
steam   under  pressure   for  curing  the  mortar. 

(5)  Steam   under  pressure,  if  of  sufficient 
duration,  permanently  accelerates   the  harden 
ing  of  the  mortar,  giving  subsequent  constant 
increase  in  compressive  strength  witli  age. 

(6)  The    steam-cured    mortar    or   concrete 


directly  proportional  to  the  cement  conten' 
the  mortar. 


AGE  IN   DAYS 

Fig.  3 — Effect  of  Various  Steam   Pressures  on  the   Compressive   Strength   of   Portland 

Cement  Mortar. 


course  too  much  dependence  should  not  be 
placed  on  a  few  results.  One  set  of  lime- 
stone concrete  cylinders  made  in  the  propor- 
tion of  one  part  of  Portland  cement,  three 
parts  sand,  and  six  parts  limestone  was  made 
and  tested.  They  were  placed  in  moist  air 
for  the  first  24  hours,  obtaining  an  initial  set, 
after  which  they  were  exposed  to  steam  at 
80  lbs.  pressure  for  24  hours.  They  were 
tested  directly  after  taking  from  the  steam, 
being  two  days  old,  with  the  following  ulti- 
mate strength  in  compression  (lbs.  per  sq. 
in.)  : 

2429;    2615;   2.320:     Average,   2455. 

Several  sets  of  cylinders,  both  mortars  and 
concretes,  were  exposed  to  steam  immediately 
after  molding  without  permitting  the  mate- 
rial to  obtain  an  initial  set.  In  every  case 
the  test  pieces  were  cracked  longitudinally  by 
the  steam,  but  the  concrete  or  mortar  was 
hard  and  the  test  pieces  developed  about  half 
of  the  strength  of  those  which  were  permit- 
ted to  obtain  an  initial  set  before  exposure  to 
steam.  It  was  found  that  if  the  concrete  was 
mi.xed  to  a  creamy  consistency,  although  it 
was  permitted  to  set  in  the  air  for  four  days 
previous  to  exposing  to  steam,  the  test  pieces 
would  be  cracked  longitudinally  by  the  action 
of  the  steam. 

Several  sets  of  cylinders  were  made  in 
which  hydrated  lime  w-as  substituted  for  part 
of  the  cement,  but  the  strength  was  reduced 
almost  proportionally  with  the  reduction  in 
the  cement  content,  the  lime  acting  apparently 
as  so  much  inert  material. 

Summary. — The  conclusions  drawn  on  tests 
of  this  character  must  be  understood  as  only 
directly  applicable  to  materials  similar  to 
those  tested  and  .they  must  be  limited  l)y  the 
limitations  of  the  investigation.  However, 
the  test  piece  was  of  good  size,  and  consid- 
ering the  large  number  made  and  tested,  the 
reliability  and  accuracy  of  the  results  may  be 
accepted. 

( 1 )  Steam  up  to  80  lbs.  per  square  inch 
gage  pressure  has  an  accelerating  action  on 
the  hardening  of  Portland  cement  mortar  and 
concrete. 

(2)  The  compressive  strength  increases  as 
the   steam   pressure   is   increased. 

(3)  The  compressive  strength  increases 
with  the  increase  in  the  time  of  exposure  to 
steam. 

(4)  .\  compressive  strength  considerably 
(in  some  cases  over  100  per  cent)  in  excess 
of  that  obtained  normally  after  aging  for  six 


is  of  much  more  uniform  appearance  and 
much  lighter  in  color  than  normally  aged  mor- 
tar or  concrete  made  from  the  same  ma- 
terials. 

(7)  The  mortar  or  concrete  should  obtain 
an  initial  set  before  it  is  exposed  to  the  steam 
treatment. 

(8)  For  steam  curing  a  "quaking"  or  me- 
dium consistency  is  preferable  to  a  very  dry 
or  a  very  wet  consistency. 

(9)  The  initial  modulus  of  elasticity  and 
the  yield  point  of  the  mortar  increase  directly 
with    the   duration   of   steam  treatment. 

(10)  The   initial  modulus  of  elasticity  and 


Inspection  of  Steel  Reinforcemen' 

Contiihuted  by  .Jerome  Cochran,  C.  E.,  Pon, 
ly    Designing   Engineer,    Trussed   Concre/" 
Steel    Co.,    Detroit,    Mich. 

The  scries  of  articles  on  the  inspectioiif 
concrete  v/ork,  of  which  this  is  the  iou 
has  been  planned  in  opposition  to  the  u. 
eral  assumption  on  the  part  of  writers  if 
standards  or  methods  of  construction  1, 
been  long  ago  established  and  have  bee. 
common  knowledge.  The  first  article  on  "DiL 
tions  and  Suggestions  for  the  Inspectiortf 
Concrete  Materials"  appeared  in  this  joual 
for  Jan.  31,  1912 ;  the  second  article  on  '% 
portioning  and  Mixing  Concrete"  appeareon 
Feb.  7,  1912,  and  the  third  article  on  "Ins-- 
tion  of  Forms  and  Centering"  appeared'n 
Feb.  21,  1912.  The  following  article  rel>s 
to  the  inspection  of  steel  reinforcement. (t 
will  be  followed  by  articles  on  transporg 
and  placing  of  concrete,  finishing  conce 
surfaces  and  waterproofing  concrete  work 

The  imbedding  of  iron  in  concrete  is  alr;t 
as  old  as  concrete  itself.  According  tc' 
Von  Emperger  :* 

"...  The  writer  knows  of  a  case  w-c 
iron  rods  were  found  perfectly  rust-free,  K 
ing    been    embedded    in    concrete    below   w>r 

level    for   400   years For  the  pre:- 

tlon  of  iron,  concrete  is  better  than  paint." 

Pieces  of  iron  taken  out  of  the  foundau 
of  the  obelisk  (2,300  yrs.  old)  which  ,s 
brought  from  Egypt  and  set  up  in  (Zeril 
Park,  New  York  City,  were  not  rusted  atl. 

The  first  use  of  steel  reinforced  conct 
in  a  scientific  manner  was  made  by  Vf.l 
Ward  in  erecting  a  building  in  Port  Chesf, 
N.  Y.,  in  1875.  The  entire  building  was  «- 
structed  of  reinforced  concrete,  inclmg 
walls,  cornices,  beams  and  roof.  There  s 
been  a  very  rapid  development  in  the  usef 
reinforcement  for  concrete  in  structuresn 
this  country  within  the  past  ten  years.  ,i 
fact,  very  little,  if  any  reinforcement  s 
used  prior  to  this  time.  It  is  not  the  )■ 
pose  of  this  article  to  give  a  history  of  e 
development  of  reinforcement  for  var  s 
structures,  nor  to  give  methods  of  calculan 
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Fig.  4 — Effect  of  Duration  of  Steam  on  theCompressive   Strength   of   Portland  Cemen 

Mortar. 


the  yield  point  of  the  mortar  increase  direct- 
ly with  the  steam  pressure. 

(11)  The  initial  modulus  of  elasticity  does 
not  increase  in  direct  proportion  to  the  in- 
crease in  the  ultimate  compressive  strength 
of  the  steam-cured  mortar. 
_  (12)  Results  indicate  that  the  compres- 
sive   strength    obtained    by    steam     curing     is 


or  design,  but  simply  to  give  such  gcii  il 
and  specific  instructions  as  are  necessary^ 
insure  the  proper  placing  of  the  steel  n- 
forcement  in  the  structure  after  the  ^vork  s 
been  started.  In  other  words,  the  article  C!- 
sists  of  a  series  of  rules  and  directions  toe 

•Trans.   Am.  Soc.  C.  E.,  vol.  xxxi,  p.  453. 
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d-ed  in  inspecting  steel  reinforcement 
•f'bnei  explanations  of  their  reasons  and 
Ij  ir  importance. 

DEXIVERY    AND    STORAGE    OF    STEEL. 

t'lat  Requirements.— The  steel  should  be 

liVed  in  such  quantities  and  at  such  times 

,'v  be  required   bv  the  work.     It   should 

.'ted  bundled  and  labeled  when  delivered. 

■  icinforcinp  steel  for  a  concrete  building 
fiicrally  delivered  at  the   site   in   the   fol- 

y-  manner:  All  loose  bars  for  floor 
ih'etc,  are  bundled  and  tagged,  showing 
"if  respective  sizes  and  lengths.  .-Ml  bars 
r learns,  girders,  etc.,  whether  loose  or 
ilup    are  delivered   in   a    similar   manner. 

I  ilumn  bars  are  bundled  and  tagged  sep- 
ilv  for  each  section  of  column.  .MI  hoop- 
,°)r  columns  is  tagged  with  column  num- 
':  ad  section.  All  wire  mesh  reinforcing 
sDped  flat  and  cut  to  the  required  widths 
rl  ngths. 

Bding  of  Steel.— It  is  generally  preferable 
ire  the  bars  bent  before  they  are  deliv- 
■(  but  in  case  this  is  not  done,  the  con- 
it  r  is  required  to  provide  such  facilities 
(Hbor  as  may  be  necessary  to  bend  the 
r:  n  the  field. 

:  dition  of  Delivery.— AW  steel  sliould  be 
•(from  heavy  rust  or  scale. 
C  ikinq  and  Assortina  Steel. — As  soon  as 
;  eel  is  received  at  the  site,  it  should  be 
f  ;d.  assorted  and  stored  in  such  a  mail- 
riat  it  can  be  inspected.  Ii  the  steel  is 
t  larked,  or  is  improperly  marked,  a  letter 
It  effect  should  be  sent  to  tlie  cornpany 
r  .hing  the  reinforcing  material,  specifving 
•  xact   nature    and    extent    of    the    failure 

II  rly  to  mark  the  bars. 

^rage  of  Steel— SXeeX  on  arrival  at 
;  te  should  not  be  laid  on  the  ground  but 
1, 1  in  suitable  racks  under  cover  in  such 
niner  as  to  protect  it  from  injury.  Roof- 
river  the  steel  racks  not  only  protects 
»  eel  from  rain  and  snow,  but  also  enables 
!•  len  to  work  dry-shod  in  stormy  weather. 
;i  of  each  size  and  length  should  be  stored 

emselves.     They  should  also  be  so  stored 
1  hose  portions  needed  first  may  be  reached 
t  ut  handling  other  material  or  bars. 
I 'lection    of   Steel — The    steel    should    be 
c:ted  from  rust.  dirt.  oil.  paint,  etc.     That 

say.  reinforcing  iriaterial  should  be  pro- 
:  I  from  the  weather,  but  must  not  be 
i  or  painted. 

PLACING   STEEL    REINFORCEMENT. 

"s  careful  placing  of  bars  is  one  of  the 
:  important  features  of  reinforced  con- 
i  work,  and  one  which  is  too  often  ne- 
ed  because   of   the   expense   of    doing    it 

i 

Indling  Reinforcement. — .All  metal  which 
(leen  bent  or  otherwise  injured  in  han- 
>',  or  in  transit  should  be  carefully  re- 
id  by  the  contractor  before  being  used. 
?  forcing  bars  must  be  straight  and  free 
'    flaws   in    any    degree   calculated   to   im- 

■  their  strength. 

■flacing  Broken  Bars. — Should  any  bar  be 
on  it  must  be  laid  aside  and  another  bar 

e  same  length  and  cfoss-section  procured 
i  nit  delay. 

■'anliness  of  Steel. — The  steel  reinforce- 
<j .  before  being  placed  in  forms,  should 
Jioroughly  cleaned  from  loose,  scaly  rust, 
1  oil,  paint,  or  coating  that  may  be  detri- 
<al  to  the  positive  adhesion  of  the  con- 
',  to  the  steel,  and  care  should  be  taken  to 
']  it  in  this  condition  and  thoroughly  pro- 
ul  from  moisture  until  the  concrete  is 
i'd.  A  thin  film  of  rust,  which  facilitates 
ijiorming  of  a  hard  film  or  a  coat  of  ferro- 
i^te.  and  increases  the  adhesion  of  the 
jrete,   should    not    cause    the    rejection    of 

r,  but  any  bar  on  which  rust  scales  have 
k'n  to  form  should  be  immediately  rejected, 
I  ss  such  scales  are,  thoroughly  removed 
'  wire  brushes  or  by  other  means.  Con- 
';  which  has  lodged  on  the  steel  reinforce- 
'  t  and  hardened  during  previous  work 
I  lid  be  entirely  removed  before  the  re- 
"rcement  is  finally  concreted  in. 
.liiiting    or    Oiling    Bars. — No    steel    rein- 


forcement sIi'Mild  he  painted  or  oiled,  as 
either  will  lessen  tlic  adhesion  of  the  con- 
crete. 

Methods  of  Cleaning  Reinforcement. — All 
heavy  rust  and  mill  scales  may  be  removed 
from  the  reinforcing  metal  by  hammering, 
steel  scrapers  or  brushes,  pickling  in  a  weak 
solution  of  hydrochloric  acid,  or  by  some 
otlicr  equally  efficient  means  of  cleaning  the 
metal,  before   being  covered  by  the  concrete. 

Use  of  Pickling  Bath. — If  the  steel  bars 
have  more  than  a  thin  film  of  rust  upon  tlic 
surface,  they  may  be  clc.med  by  pickling  in 
a  bath  consisting  of  one  part  commercial  sul- 
phuric acid  to  six  parts  water,  or  other  pro- 
portions depending  uiion  the  amount  of  rust 
on  the  bars.  Rars  must  be  washed  thoroughly 
in  clean  water  after  the  bath  and  before 
placing  in  the  concrete.  In  other  words, 
wliere  the  bars  are  pickled  in  acid  they  should 
be  thorou.ghly  washed  afterwards  so  as  to 
remove  the  acid  before  depositing  the  con- 
crete. 

Cleaning  Forms. — No  steel  should  be  placed 
until  the  forms  have  been  thoroughly  cleaned 
and  inspected.  Forms  must  be  cleaned  of  all 
dirt  and  shavings  and  care  must  be  taken  to 
prevent  new  dirt  and  shavings  from  coming 
into  the   forms. 

.4'ssembling  of  Reinforcement. — The  steel 
reinforcement  should  be  so  assembled  that 
the  e.xact  number,  size,  form,  spacing  and  lo- 
cation of  bars,  stirrups,  ties,  spacers,  etc., 
called  for  by  the  engineer's  plans  is  adhered 
to  in  every  member.  Should  any  discrepancy 
be  noted  in  regard  to  the  reinforcement  of 
similar  members,  it  should  be  brought  to  the 
immediate  attention  of  the  engineer  in  charge 
of   the  work. 

Inspection  of  Reinforcement. — .Ml  steel  re- 
inforcement should  be  as  per  plans  and  de- 
tails and  should  be  placed  and  inspected  by 
the  engineer  before  any  concrete  is  put  in 
place,  and  to  admit  of  this  inspection,  steel 
for  a  day's  work  should  be  placed  in  advance 
of  the  concrete. 

Carelessness  in  Placing  Reinforcement. — 
Steel  should  be  set  accurately  in  place  in  ac- 
cordance with  the  detailed  drawings  for  that 
purpose.  It  is  the  inspector's  duty  to  insist 
upon  the  reinforcement  being  accurately 
placed,  and  any  carelessness  on  the  part  of 
the  contractor  in  this  should  be  sufficient 
grounds  for  the  engineer  to  require  the  re- 
moval of  the  work,  and  the  replacing  of  it 
correctly.  The  displacing  of  the  reinforce- 
ment, either  by  accident  or  design  to  facili- 
tate the  placing  of  the  concrete,  may  cause 
the    failure    of   the   structure. 

Spacing  of  Bars. — Bars  should  be  spaced 
the  proper  distance  apart  and  away  from  the 
face  of  the  form  work  and  should  be  securely 
held  in  that  position  so  as  not  to  be  disturbed 
by  the  placing  of   concrete. 

Embedment  of  Reinforcement. — Steel  rein- 
forcement should  be  embedded  to  a  depth  of 
at  least  1  in.  from  any  surface,  unless  other- 
wise shown  on  the  detailed  drawings  or  stated 
in  the  specifications.  Care  must  be  taken  to 
keep  all  bars  at  such  distance  as  the  engineer 
directs   from  the  nearest  exposed   face. 

Thickness  of  Concrete  Covering. — The 
minimum  exposed  concrete  covering  of  all 
faces  for  steel  reinforcement  used  in  building 
construction  is  generally  as  follows:^  %  in. 
for  slabs;  1%  ins.  for  beams  and  girders; 
1%  ins.  for  columns  and  walls,  and  2  ins. 
for   foundations. 

Distance  Between  Reinforcing  Bars.— The 
clear  spacing  between  parallel  reinforcement 
in  beams  and  girders  should  not  be  less  than 
iVi  ins.  No  reinforcing  bars  should  be  closer 
together  than  2%   diameters,  center  to  center. 

Placing  Reinforcement  in  Proper  Position. 
— The  contractor  should  be  required  to  fol- 
low closelv  the  plans  or  the  instructions  of 
the  engineer  in  the  placing  of  the  reinforcing 
material,  both  as  to  size,  spacing  and  placing 
relatively  to  the  surfaces;  and  where  no 
measurements  are  given  on  the  drawings  the 
contractor  should  be  required  to  follow  the 
instructions  given  by  the  engineer.  The  steel 
reinforcement  must  be  placed  the  proper  dis- 


tance from  the  bottom  and  sides  of  forms 
and  in  the  position  required  in  the  finished 
structure,  and  each  piece  or  member  so  firmly 
fixed  as  to  positively  prevent  any  subsequent 
displacement  when  concrete  is  being  poured. 
It  is  absolutely  essential  that  the  steel  be 
placed  in  proper  position  so  that  line  and 
level  of  all  bars  and  of  the  reinforcement  as 
a  whole  are  accurate.  If  either  the  number, 
size  or  spacing  of  the  reinforcement  is  varied 
from,  the  strength  of  the  concrete  member 
will  not  be  what  it  was  designed  to  be  and 
injury  results.  In  other  words,  the  inspector 
shall  insist  that  the  reinforcing  steel  be  so  ■ 
fixed  and  held  in  place  in  the  forms  that  it 
will  not  be  displaced  from  its  proper  position 
and  spacing  during  the  placing  and  compact- 
ing of  the  concrete. 

Headers.— "in  all  work  built  between  forms, 
in  which  the  horizontal  bars  run  further  than 
the  lengths  of  the  forms  for  that  particular 
section  of  work,  the  headers  against  which 
work  ends  should  be  perforated  at  the  proper 
places  and  the  bars  should  project  through 
the  same  for  a  minimum  distance  eipial  to 
the  least  lap  allowed  for  the  size  of  the  bar, 
and  all  of  different  lengths,  so  that  no  place 
will  laps  occur  nearer  to  each  other  than  2 
ft.  in  adjoining  bars  in  the  same  plane. 

"Loose-Bar"  Method. — In  the  "loose-bar" 
method  or  system,  as  generally  practiced,  the 
reinforcement  is  designed  out  of  separate 
bars  or  rods  to  be  shipped  as  individual  pieces 
to  the  job  and  there  bent  to  the  proper  shape 
and  wired  together  in  place  in  the  forms.  Par- 
ticular attention  must,  therefore,  be  given  to 
loose  bar  reinforcement  to  insure  that  it  is 
accurately  and  properly  supported  in  posi- 
tion, so  that  all  parts  shall  remain  in  true 
relation  and  alinement  until  locked  in  the  set- 
ting concrete.  This  is  easier  said  than  done. 
Owing  to  the  inability  of  inspectors  and  su- 
perintendents to  be  everywhere  at  one  time, 
and  very  often  to  the  incapacity  of  these  men, 
reinforcing  rods  are  in  many  cases  incor- 
rectly placed  or  left  out  altogether.  It  is 
not  hard  to  understand  what  such  oversights 
mean  to  the  safety  of  the  structure.  Such 
device  or  devices  must,  therefore,  be  used  as 
will  absolutely  prevent  the  bars  from  ap- 
proaching the  forms  beyond  the  limits  speci- 
fied for  protection,  and  at  the  same  time 
maintain  a  uniform  and  accurate  spacing  of 
the  bars  throughout  the  length  of  the  mem- 
bers. The  most  imperative  duty  of  the  in- 
spector is  to  see  that  no  detail  of  the  engi- 
neer's design  of  reinforcement  is  varied  from 
in  placing  the  reinforcement  in  the  structure. 

".'issembled  Unit"  System.— In  the  assem- 
bled unit  systems  the  reinforcement  for  each 
member  is' carefully  manufactured  cither  in 
a  shop  or  on  ground  adjacent  to. the  building 
and  put  into  the  forms  as  a  unit.  In  some , 
of  the  systems  these  unit  frames  are  provided 
with  connections  so  that  the  adjacent  rein- 
forcement may  be  joined  firmly  together,  thus 
providing  the  necessary  continuity  of  the 
structure.  The  use  of  these  unit  frames  will 
greatly  facilitate  not  only  the  placing  of  steel 
but  also  its  inspection.  However,  most  of 
the  general  instructions  given  in  this  article 
apply  with  equal  force  to  either  system  of 
reinforcement. 

Spacing  "Chairs."— Spacing  "chairs'"  and 
clips  for  bar  reinforcement  should  be  made 
of  a  heavy  weight  and  a  good  quality  of 
sheet  steel.  They  should  have  ample  strength 
against  crushing  down  under  such  loads  as 
are  likely  to  come  on  the  reinforcement.  The 
bottom  edges  of  the  chair  should  be  bent  to 
form  flat  feet  and  prevent  cutting  into  the 
form  boards  when  used  to  support  floor  re- 
inforcement. For  wall  and  column  reinforce- 
ment, the  bending  of  the  bottom  edge  of  the 
chair  to  form  feet  may  be  omitted,^  and  for 
spiral  hooping  the  slots  for  the  spiral  rods 
may  be  cut  to  pitch  so  that  the  chairs  set 
straight  with  the  vertical  bars.  The  chief  ob- 
jection to  metal  spacers  and  separators  is 
that  they  form  a  straight  joint  in  the  fire- 
proofing  and  also  to  conduct  heat  to  the  bars. 
Support  of  Metal  Separators. — All  metal 
separators  used  to  keep  the  reinforcement  at 
the  right  distance  from  the  forms  should  rest 
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on  a  piece  of  galvanized  iron,  or  else  a  ru.st 
spot  will  show  on  the  under  snrface. 

Siif>t<ly  of  Supports. — Enough  supports  should 
he  furnished  to  prevent  saogino;  of  the  re- 
inforcement. 

Wooden  Blocks. — Wooden  l)locks  slioukl 
not  be  used  unless  absolutely  necessary  for 
the  reason  that,  remaining  in  the  concrete,  as 
they  are  liable  to  do.  a  weak  spot  will  be 
developed. 

Bending  of  Bars. — All  reinforcing  bars  must 
be  bent  before  they  are  placed  in  position.  The 
bending  of  all  bars  should  be  done  in  such 
a  manner  that  they  will  not  break  or  crack  at 
the  end.  The  bending  force  should  be  applied 
gradually  and  not  with  a  jerk.  In  other 
words,  bending  must  be  done  with  great  care, 
so  that  no  appreciable  strength  is  lost  there- 
by. '  Bending  must  be  done  with  absolute 
accuracy  in  accordance  with  the  diincnsions 
and  forms  shown  on  the  detail  sheets  for 
the  various  portions  of  the  structure.  The 
bends  should  be  accurate  in  line  and  plane. 
.'Ml  ordinary  bending  should  preferably  be 
done  cold.  It  is  very  important,  especially 
in  bending  large  bars,  that  the  bending  force 
he  applied  gradually  and  evenlv  and  not  with 
a  jerk.  It  the  bars  are  heated  and  black- 
smith work  is_  done,  care  must  be  exercised 
that  the  steel  is  not  burned  in  the  operation, 
otherwise  it  should  be  condemned.  Warm- 
ing up  to  a  low  cherry  red  should  be  the 
highest   heat  permitted. 

Bar  Benders. — Bending  machines  should  be 
required  to  bend  any  kind  of  a  steel  bar  up 
to  1%  ins.  in  diameter  to  any  angle  required. 
.\  simple  cast  iron  block  for  bending  bars 
may  be  made  of  a  block  of  metal  with  a 
longitudinal  groove  cut  in  it.  The  block  is 
attached  rigidly  in  a  horizontal  position  to  a 
work  bench,  the  bar  to  be  bent  is  dropped  in 
the  slot,  a  piece  of  extra  heavy  pipe  is  then 
slipped  over  the  end  of  the  bar'  and  a  couple 
of  men  can  bend  it  to  the  required  angle. 
A  bending  block  may  also  be  made  of  "an 
iron  plate  with  two  angles  riveted  to  it  back 
to  back  to  form  a  slot.  Stirrups  when  bent 
by  hand  may  be  bent  on  such  a  plate,  the  an- 
gles, of  course,  being  small  and  only  far 
enough  apart  to  admit  of  the  size  used  for 
stirrups. 

Splicing  of  Bars. — Tlie  splicing  of  bars 
should  be  done  exactly  according  to  tJie  en- 
gineer's plans.  No  splices  whatever  should 
be  permitted  except  at  points  shown  on  plans. 
Various  forms  of  splices  are  in  use  and  if 
not  definitely  instructed  by  the  plans  and 
specifications  the  inspector  s'hould  learn  from 
the  engineer  what  form  or  forms  will  be 
acceptable.  The  length  of  lap  required  for 
splicmg  of  reinforcing  bars  in  tension  should 
be  determined  on  the  basis  of  the  safe  bond 
stres.s  and  the  stress  in  the  bar  at  the  point 
of  splice;  or  a  connection  should  be  made  be- 
tween the  bars  of  sufficient  stren.gth  to  carry 
the  stress.  Splices  at  point  of  maximum 
stress  should  be  avoided. 

Welding  of  Bars. — \o  welding  of  rein- 
forcement except  in  column  hoops  should  be 
permitted  without  special  permission  from 
the  engineer.  Welding  should,  however,  be 
avoided  if  possible. 

Protruding  Ends  of  Bars.— The  ends  of 
bars  which  are  left  protruding  for  splicing 
should  be,  if  they  are  likelv  not  to  be  con- 
nected up  for  some  little  time,  painted  with 
cement  paint  to  diminish  rusting  and  guarded 
against  being  bent  or  loosened.  Throughout 
the  work  care  must  be  exercised  to  prevent 
disturbing  bars,  portions  of  which  arc  cm- 
bedded   in    fresh   concrete. 

Fastening  Reinforcement. — .\11  reinforce- 
ment should  be  securely  fastened  to  preserve 
spacing,  location,  alinement.  etc.  In  other 
words,  the  reinforcing  material  should  be  so 
supported  during  construction  as  to  insure 
that  it  will  occupy  its  designed  position  in 
the  completed  structure.  Braces,  blocks,  sus- 
penders, spacers,  ties,  etc.,  should  be  used  in 
ample  number  to  make  certain  of  this  feature. 
All  temporary  fastenings  should  be  removed 
as  fast  as  the  concreting  reaches  them,  in 
order  to  prevent  any  unsightly,  dangerous  or 


deteriorating  matter  remaining  in  the  con- 
crete. Whenever  practicable  all  the  reinforc- 
mg  metal  should  be  put  in  place  in  the  forms 
and^  securely  fastened  in  correct  positions  bv 
wiring  or  otherwise  before  the  placing  of  the 
concrete   is   begun. 

All  wiring,  straps,  braces  and  templates 
required  for  the  proper  holding  of  the  rein- 
forcement in  place  should  be  furnished  by 
the  contractor  in  a  manner  entirely  satisfac- 
tory to  the  engineer. 

Wiring  Reinforcement. — The  wirin.g  of  re- 
inforcement at  intersections  should  be  done 
carefully  and  strongly,  using  No.  IG  or  No 
IB.  &  S.  gage  soft  black  wire,  such  as  stove 
pipe  wire.  The  wire  should  be  cut  into 
lengths  of  about  8  ins.  and  preferably  two 
pieces   used   at  intersections. 

Tagging  Reinforcing  Bars. — When  the  bars 
are_  cut  and  bent  to  proper  shape,  each  in- 
dividual bar  in  every  beam  and  girder :  or 
group  of  bars  in  columns,  slabs,  walls,  foot- 
tings,  etc.,  should  be  tagged  with  a  cloth  tag 
and  wired  securely  to  the  bars  (for  beams 
and  girders),  or  each  bundle  of  bars,  and 
marked  with  the  proper  number  of  the 
structural  member,  and  the  tags  should  be 
left  on  after  the  bars  are  placed  in  proper 
position  in  the  forms.  The  engineer  or  his 
inspector  should  carefully  examine  the  bars 
after  they  have  been  placed,  personally  re- 
move the  tags,  after  which  the  concrete  may 
be   placed. 

Placing  Concrete. — The  contractor  should 
be  required  to  take  the  greatest  care  in  the 
erection  of  the  reinforcement,  keeping  a  con- 
stant eye  on  it  at  the  point  where  the  con- 
crete is  being  placed,  to  see  that  all  the  bars 
are  in  the  proper  location.  Concrete  should 
not  be  deposited  in  any  portion  of  the  work 
until  all  the  reinforcement  for  that  section 
of  work  is  in  a  position  and  has  been  checked 
over  to  see  that  it  agrees  with  the  drawings. 
It  is  cheaper  to  delay  the  work  than  to  cut 
out  work  already  done.  See  that  the  bars 
are  clean  when  installed  in  place,  ready  for 
concrete.  The  steel  work  must  be  kept  suf- 
ficiently ahead  of  the  concrete  work  to  give 
ample  time  for  inspection. 

Protection  _  of  Reinforcement. — After  plac- 
ing steel  reinforcement  in  position,  if  con- 
creting be  interrupted  for  any  considerable 
len.gth  of  time,  the  steel  should  be  protected 
with  canvas  or  tarred  paper  or  other  satis- 
factory covering. _  Ends  of  metal  that' are 
to  be  left  projecting  for  a  considerable  time 
should  be  painted  a  heavy  coat  of  neat  ce- 
ment wash  for  grout  to  protect  them  from 
corrosion. 

Concrete  Spacing  Blocks. — Notched  concrete 
spacing  blocks  composed  of  the  best  concrete 
may  be  used  for  beam,  girder  and  slab  rein- 
forcement. The  notches  should  be  properlv 
spaced  so  as  to  separate  the  bars  from  each 
other  and  from  the  sides  of  the  forms,  and 
the  bars  should  be  of  the  proper  thickness 
to  hold  the  bars  at  the  required  height  above 
the  bottoms  of  the  beams,  girders  and  slabs. 
The  use  of  spacers  and  separators  are  not 
only  necessary  from  a  construction  stand- 
point, but  also  for  prevention  of  damage  by 
fire  and  rust.  If  separators  are  not  used  the 
bars  will  surely  be  more  or  less  displaced  by 
the  dumping  of  the  concrete  carts  and  during 
ramming. 

Spacing  Chairs. — Spacing  chairs  or  heavy 
wire  supports  may  be  substituted  for  the  con- 
crete  spacing  blocks   mentioned  above. 

.V  Shaped  Saddles. — Saddles  made  of  No. 
20  gage  metal  strips  %  in.  wide  may  be  bent 
N  shape  and  nailed  to  forms  and  then  the 
slab  rods  laid  on  saddle  and  vi-ired  thereto. 

Washers  for  Supporting  Slab  Bars. — Wash- 
ers may  be  threaded  over  the  system  of  bars 
lying  next  to  the  forms  so  as  to  hold  them 
off  the  forms,  giving  a  space  for  the  fire- 
proofing  of  bars. 

Bending  Beam  Reinforcement. — In  bending 
the  girder  and  beam  bars,  care  must  be  taken 
that  the  depth  of  the  bent  bars  is  not  greater 
than  given  in  the  drawings,  as  otherwise  the 
bars   might   project   above   the   concrete   floor. 

Beam    Stirrups. — Sufficient    stirrups    should 


be  provided  in  beams  and  girders  to  tak^ 
with  the  bent  bars  all  the  diagonal  shearii 
strains.  Stirrups  should  never  be  spaced  fi 
ther  apart  than  the  eflfective  depth  fprefe- 
bly  three-fourths  of  the  depth")  of  the  strn 
tural  member  and  must  always  pass  und 
main  tension  bars.  Care  must  be  taken  proi 
erly  to  space  stirrups  and  to  keep  them  I 
place.  The  placing  of  loose  stirrups  will  H 
quire  very  careful  supervision  on  the  pj 
of  the  inspector. 

Fastening  U-Bars  or  Stirrups.~\J-]j:j 
should  be  accurately  bent,  with  (say)  6-i 
wing  resting  on  the  form  work.  Under  eai 
wing  should  be  placed  one  %-in.  or  3/16-i 
rod  to  which  each  U-bar  should  be  win 
and  to  assist  in  holding  up  bent-up  floor  s*- 
and  to  which  floor  steel  should  be  wi 
Where  no  floor  slab  occurs  on  one  sidt 
two  sides  of  a  beam,  bend  wing  of  the  I 
bars  into  the  beam,  fastened  to  side  of  bea 
with   staples. 

Tagging  Beam  and  Girder  Bars. — When  tl 
bars  are  cut  and  bent  to  proper  shape,  eac 
individual  bar  in  every  beam  and  gird( 
should  be  tagged  with  a  cloth  tag.  wired  s. 
curely  to  the  bars  and  marked  with  the  nun 
ber  of  beam  and  girder,  and  the  tags  shou! 
be  left  on  until  after  the  bars  have"  been  ii 
spected  in  the  forms  and  permission  given  i 
remove   them. 

Marking  Centering. — When  the  forms  ,ii 
ready  for  the  steel,  the  contractor  should  g 
over  the  floors  with  the  blueprints  and  a  piec 
of  crayon  or  keel,  and  letter  the  beams  an 
girders  to  correspond  with  the  plans,  in  larj 
figures  on  the  decking  beside  the  beams  an 
should  specify  the  bars  required,  i.  e. : 

Beam  B14. 

Two — %-in.  Rounds,  Bent. 
Two —  1-in.  Rounds,  Str-aight. 

Placing  Beam  Reinforcement. — Esoecial  cai 
must  be  taken  in  placing  steel  in  beams  an 
girders  so  to  distribute  and  arrange  the  bar 
that  each  individual  part  may  be  incorporate 
within  an  individual  part  of  the  concrete.  Th 
stirrups  should  first  be  placed  in  all  beam  an 
girder  forms  as  shown  on  drawings  (and  fasi 
ened  as  described  above),  then  the  straigf 
bars,  and  afterwards  the  bent  bars.  The  bar 
should  be  placed  symmetrical  with  the  axis  o 
the  beam,  the  bars  should  be  held  the  require 
height  above  the  bottom  of  the  beam  (ger 
erally  1%  ins.),  and  the  proper  space  shoul 
be  maintained  between  the  reinforcement  an 
the  sides  of  the  beam.  Care  must  be  take 
to  see  that  beam  and  girder  reinforcement  i 
so  placed  that  the  bottom  bars  lie  well  abov 
the  bottom  board  of  the  form.  Concrete  spac 
in.g  blocks  may  be  used  to  good  advantage  fo 
this  purpose.  Bars  should  overlap  equally  « 
both  ends.  The  required  connections  shoul 
also  be  made  at  the  ends  of  beam  or  girde 
with  the  column  bar-s  or  the  r.einforcemen 
of  abuttin.g  beams  or  walls.  All  planes  an^ 
lines  should  be  true  and  parts  of  the  rein 
forcement  tied  witli  No.  14  wire  or  otherwis 
held  firmly  in  position.  It  cannot  be  to 
strongly  insisted  that  proper  inspection  b 
made  to  see  that  the  end  connections  an^ 
bearings  of  beam  and  girder  frames  are  con 
nected  up  and  have  the  bearings  called  fo; 
by  the  plans.  ' 

Extra  Beam  or  Girder  Bars  (Continuii 
Bars). — Perhaps  the  most  important  reinforc 
ing  detail  in  respect  to  proper  placing  is  tO| 
reinforcement  or  continuity  bars  over  girder 
columns  and  walls.  The  continuity  bars  ove 
the  beams  or  girders  may  be  placed  imme 
diately  after  the  slab  is  concreted  over  th' 
beams,  and  pressed  into  the  concrete.  It  i 
absolutely  essential  that  these  top  bars  b' 
placed  accurately  and  not  disturbed  thereafter 
This  is  much  easier  said  than  done.  Thesi 
continuity  bars  may  be  very  easily  affectet 
by  the  future  operations,  especially  where  thi 
free  ends  project  in  case  of  a  break  at  the 
joints  in  the  progress  of  the  work.  Thesi 
free  ends  if  jarred  will  many  times  breal 
the  bond  of  the  half  bar  extending  into  thi 
work.  This  precaution  regarding  the  projec 
tion  of  loose  continuity  bars  applies  wit! 
equal    force   to   those    formed   by   bending  tlii 
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reinforcement   and   carrying    it   into  the 
beam. 

■,;i(i.,;  SInb   Bais.—AU   slab   bars   should 

red  in  bundles  and  properly  tagged;  the 

■r  each  bundle  to  be  left  attached  to  one 

o.ihe  ends   after  being  placed  in   the   forms 

a'  then  removed   after  the  bars   have  been 

ii'iected   and   permission  given. 

Jacinfj  Slab  Reinforcement. — The  slab  bars 

••!d  be   placed   after   the   beain   and   girder 

and   should   be  wired   at  two   points   to 

-.heir   place.     Bars   should   be   placed   in 

rxact  position   during   the   wiring,   how- 

r,  variation  of  1  in.  may  be  permitted  if 

(iiiig  concreting  the  bars  are   shifted.     The 

c' tractor  should  supply  his  men  witli  a  siif- 

(i;nt  number  of  hooks,  to  be  used  to  raise 

f'   bars    %    in.    (or    the    specified    distance) 

•  ■ »  the  floor  during  concreting.     The  chief 

ion  to  manipulating  slab  bars  by  means 
!Ook  as  just  stated  is  that  there  is  no 
g-e  to  determine  the  final  position  of  the 
riforcement  and  if  the  concrete  flows  un- 
c  the  reinforcement  in  too  large  a  quan- 
t  it  is  almost  impossible  to  replace  the  re- 
i  arcement  without  rebuilding  the  entire 
Mrk.  .Automatic  spacers  and  devices  for  the 
:  urate  placing  of  slab  steel  are  readily  ob- 
t  table  and  should  be  used  in  preference  fo 

•  method  of  raisin.g  bars  by  hooks  and  al- 

,  the  concrete  to  flow  underneath.  Con- 
r.ttention  .should  be  given  to  the  rein- 
cement    to   see   that   the    slab   bars   are   in 

1  ir  proper  location  over  the  beams,  and  are 

]fectly    straight    throughout     their    length. 

:ib  steel   should  be  securely  wired   together 

;  as  to  form  a  strong  network.  If  the  slab 
nforcement  is  secured  in  place  b.v  staples 
ven  into  the  forms,  the  ends  of  the  sta- 
■s   should    be   clipped    oflf,    after    the    forms 

:;  removed.  Make  particularly  certain  that 
floor   slab   reinforcement   of   sheet   metal, 

eared,    punched    or    expanded    in    order    to 

;!ribute  the  steel  through  the  mass  or  cold 

iven  wire   similar   to    fencing   material,   lies 

rfectly  smooth. 

Placing    Steel    in    Flat    Slabs. — Special    at- 

ition  should  be  given  to  placing  the  bars 
belts   in   flat   slab   systems   and    fairly   uni- 

rm  spacing  should  govern,  though  this  is 
,   less  importance  than  keeping  to  the  .gcn- 

al  distribution  throughout  the  full  width 
I  the  belts  of  reinforcement.  In  placing  the 
I  (Or  slab  bars,  those  running  from  column 
,    column    directly    in    one    direction    should 

eferably   be   placed,   then    those    running   at 

jht  angles  and  following  up  latter  with  the 

agonal  belts  of  bars. 

Bars  should  be  wired  to.gether  to  hold  them 
position  as  shown  on  the  plans.     It  is  de- 

rable    to    use    No.    18    soft    annealed    wire, 

king  a  piece  Tsay")  a  yard  long  and  fasten- 

g  an  intersection,  then  carry-  the  wire  diag- 
lally  to  the  next  intersection,  taking  a  half 

tch  and  proceed  until  this  piece  is  used  up 
id  making  the  end  fast.  Then  start  with  a 
?w  piece  and  proceed  as  before.  Two  lines 
f  ties,  crossing  and  normal  to  the  intersect- 
ig  belts  at  the  center  will  hold  these  bars  in 
Dsiticn  very  nicely.  A  similar  tie  across  the 
arallel  belts  and  a  suitable  number  of  fast- 
ninss  around  the  head  of  the  column  are 
.'quired  to   hold  the  bars  in  position. 

Placitw  Reinforcement  on  a  Layer  of  Con- 
'ele. — The  practice  of  first  depositing   (say) 

ins.  of  concrete  in  the  bottom  of  beam 
3rms  and  then  placing  the  steel  upon  the 
^ncrete  should  be  avoided,  owing  to  the  lia- 
ility  of  the  concrete  in  the  bottom  of  the 
■>rms  setting  before  a  succeeding  layer  is 
dded.  A  comparatively  dry  concrete,  also 
required,  which  is  more  expensive  to  lay 
nd  does  not  give  as  good  adhesion  to  the 
eel  as  a  wet  mixture. 

Provision  for  Shafting  Hangers. — Provi- 
ons  for  shafting  hangers  should  be  made  be- 
ire  the  concrete  is  poured.  Hangers  should 
<tend  well  above  the  lower  reinforcement 
I  beams,  girders  and  slabs. 

E.xi'osed  Reinforcement. — Should  reinforc- 
ig  metal  be  exposed  on  the  bottom  of  floor 
instruction  that  section  of  the  floor  should 
;  removed  and  replaced  as  the  plastering 
^•er  same  with  cement  mortar  should  not 
t  permitted. 


Assembling  Column  Bji.;. — .Ml  reinforcing 
bars  for  columns  s.hould  be  assembled  to- 
gether before  being  plaood  in  the  forms. 
Hooping  should  be  securely  tied  to  each  of 
the  upright  bars.  No  free  end  of  hoops 
should  be  bent  out  of  lino  of  the  hoops,  and 
the  hoops  should  be  tight  and  regularly 
spaced.  .Ml  hoops  should  preferably  have 
both  ends  turned  and  clinched  around  the 
vertical  steel.  Wire  ties  or  hoops  holding  the 
vertical  bars  should  be  taut,  and  they  should 
fit  exactly.  The  vertical  spacing  of  the  hoops 
should  be  exact  and  according  to  the  en.gi- 
neer's  plans.  Hoops  and  verticals  must  be 
fastened  together  as  shown  on  drawings. 
Hoops  for  columns  may  be  welded  to  de- 
velop the  full  strength  of  the  section. 

Fabricating  Column  Spirals. — Spiral  rein- 
forcement for  columns  should  preferably  be 
shop  fabricated  on  machines  desi,gned  espe- 
cially for  that  purpose.  In  making  spirals 
two  processes  are  involved :  First,  bending 
the  steel,  which  is  usually  in  the  form  of 
wire,  to  the  required  diameter :  second,  spac- 
in.g  the  coils  to  the  required  pitch,  and  fast- 
ening them  so  rigidly  to  small  longitudinal 
bars  that  this  pitch  will  not  be  disturbed  in 
handling.  The  first  process  is '  accomplished 
more  economically  by  machine,  the  second 
usually  by  hand.  For  fabricating  spirals  on 
the  job,  a  simple  wooden  reel  may  be  em- 
ployed, the  requisites  of  this  reel  being  that 
it  should  be  rigid,  adjustable  for  different 
diameters,  and  collapsible  to  allow  the  fin- 
ished spiral  to  be  easily  slipped  off.  Particu- 
lar care  should  be  taken  in  forming  the 
spirals  for  columns  and  in  properly  fastening 
them  to  the  longitudinal  spacing  bars  so  that 
the  pitch  of  the  spiral  will  be  accurately  main- 
tained. Spirals  should  be  bent  to  a  true 
curve.  No  splices  should  be  allowed  in  the 
spirals,  except  at  floor  levels. 

Placing  Spirnl  Reinforcement. — The  spiral 
hooping  should  be  wired  to  each  vertical  bar 
at  frequent  intervals  so  that  the  two  sets  of 
reinforcement  form  a  strong  network.  In 
other  words,  the  column  bars  should  be  rigid- 
ly wired  to  the  coils,  so  that  they  retain  their 
desired  spacing  in  handling  and  concreting. 
.•Kfter  placing  the  column  spirals  and  properly 
tying  the  longitudinal  bars  into  their  proper 
positions,  no  more  reinforcement  should  be 
erected  until  the  column  forms  have  been 
filled  with   concrete. 

Spacing  Column  Bars. — Templates  should 
be  used  at  bottom  and  top  of  column  to  in- 
sure accurate  spacing  of  bars.  This  is  nec- 
essary to  insure  that  the  bars  of  successive 
columns  will  fit  when  sphced.  Where  bars 
are  bent  at  top  to  form  connections  with 
column  above,  another  template  should  be 
used  to  be  sure  that  the  connections  will  fit. 

Splicing  Column  Bars. — Splices  are  the 
critical  parts  of  column  reinforcement.  Col- 
umn bars  may  be  spliced  as  follows : 

(a)  In  a  butt  joint  the  ends  should  be 
square,  the  bearing  uniform,  and  the  joint 
held   to   line   by   sleeves   or   splice  bars. 

(b)  If  lap  joints  are  allowed,  the  wire 
wrappin.gs,  cable  splices,  etc.,  should  be  made 
taut  and  secure. 

Large  bars  should  be  properly  butted  and 
spliced.      Small   bars   may   be   lap   jointed. 

Butt  .Joints  for  Column  Bars. — Column  bars 
should  have  full  perfect  bearing  at  each  joint, 
and  such  joints  should  occur  at  floors  or 
other  points  of  lateral  support  and  a  tight  fit- 
ting pipe  sleeve  or  wired  splice  bars  should 
be  provided  at  all  joints  of  column  bars.  Col- 
umn bars  which  do  not  fall  exactly  under 
those  of  the  story  above  should  be  heated 
and  carefully  bent  before  being  hooped  to- 
gether, so  as  to  be  perfectly  in  line  vertically. 

Lap  Joints  for  Column  Bars. — Lower  col- 
umn bars  should  be  carried  into  the  upper 
column  sufficiently  to  develop  the  full  strength 
of  the  upper  bars  and  .should  be  wired  .to  the 
latter  with  three  No.  10  wire  hoops  having  1- 
in.   pitch. 

Structural  Shapes. — Where  structural  shapes 
of  more  than  "2-in.  width  are  used,  they 
should  be  wired  (hooped)  with  No.  10  an- 
nealed  wire,  ■2-in.  pitch. 


Bearing  Plates. — .'Vt  foundations,  steel  bear- 
in?  plates  should  be  provided  for  large  bars 
or  structural  shapes.  No  reinforcement  should 
be  put  into  the  colitmn  forms  until  the  bear- 
ing plates  at  the  bottom  are  properly  grouted 
in"  place.  These  plates  are  generally  placed 
about   %   in.   below  the  top  of  footings. 

Placinq  Column  Reinforcement. — The  re- 
inforcing frame  for  the  column  should  be 
placed  plumb,  concentric  with  that  of  the 
column  below  and  braced  in  two  directions. 
No  part  of  the  steel  should  touch  the  walls 
of  the  form  and  the  space  between  the  steel 
and  form  should  be  uniform.  Column  bars 
should  be  held  in  a  sufficiently  rigid  manner 
to   maintain    their  accurate  positions. 

Bending  Column  Bars. — Before  placing  col- 
umn reinforcement,  the  contractor  should 
make  sure  that  all  bends  required  in  same, 
at  points  where  they  extend  into  smaller  col- 
umns on   floors  above,  are  made. 

Column  Footings. — In  case  of  column  foot- 
ings, a  2-in.,  or  sometimes  4-in.,  layer  of 
concrete  should  be  spread  on  the  ground  be- 
fore the  footing  bars  are  placed.  Each  bar 
should  be  tied  at  two  points  by  No.  16  wire. 
Dowels  must  not  be  overlooked. 

Placing  Wall  Reinforcement. — The  rein- 
forcement should  be  placed  the  required  dis- 
tance from  the  faces  of  the  wall  and  in  ex- 
act planes  laid  down  in  the  engineer's  plans^ 
The  stipulated  spacing  of  the  bars  must  be 
accurately  followed  and  the  bars  should  be 
straight  and  true  to  line.  Wall  reinforcement 
may  be  attached  to  the  outer  forms,  wher- 
ever possible,  with  galvanized  staples  if  nec- 
essary. Horizontal  wall  bars  should  be  wired 
to  vertical  bars  at  least  every  three  feet,  and 
proper  provision  must  be  made  to  keep  them 
in  the  proper  distance  from  the  face  of  the 
wall.  It  is  sometimes  specified  that  bars  shall 
be  strongly  wired  at  not  less  than  one-half 
of  the  intersections.  Wiring  should  be  done 
before  the  forms  are  erected  to  the  point 
that  they  will  interfere  by  preventing  full 
access  to  tlie  bars.  Wires  used  to  tie  rein- 
forcement may  serve  the  further  purpose  of 
holding  the  sides  of  the  forms  from  spreading. 

Removal  of  Fastenings. — Staples  or  wire 
ties  used  to  hold  the  reinforcement  in  place 
and  left  embedded  in  the  concrete  should  be 
cut  off  deep  enough  to  keep  rust  spots  from 
showing  on  the  face   of  the  wall. 

Headers. — In  all  walls  in  which  the  work 
is  laid  up  in  sections  the  full  height  of  tlie 
wall,  finishing  against  headers  to  form 
tongued  and  grooved  joints,  the  horizontal 
bars  should  be  carried  through  the  joint  con- 
tinuously without  break,  and  no  lap  should 
be  permitted  at  such  places. 

Wall  Footings. — In  case  of  wall  footings,  a 
2-in.,  or  sometimes  4-in.,  la'yer  of  concrete 
should  be  spread  on  the  ground  before  "the 
bars  are  placed.  Bars  in  wall  footings  do 
not  need  to  be  wired. 

Circular  Tank  Reinforcement. — Spacing  of 
bars  should  be  accurate  and  in  exact  accord- 
ance with  .  tlie  plans.  The  reinforcement 
should  be  concentric  with  the  vertical  axis 
and  all  splices  should  be  made  with  particu- 
lar  care  and   as   directed  by  the   engineer. 

Conduit  Reinforcement. — Spacing  of  bars 
for  conduit  reinforcement  should  be  in  exact 
accordance  with  the  plans.  The  planes  of  the 
circumferential  bars  should  be  perpendicular 
to  the  axis  of  the  conduit  and  the  alinement 
of  the  longitudinal  bars  should  be  parallel  to 
the  axis  of  tlie  conduit.  The  reinforcement 
should  be  concentric  with  the  axis  of  the  con- 
duit and  conform  exactly  to  the  required  cir- 
cuiriferential   curve. 


The  v.  S.  Civil  Service  Commission  an- 
noimces  examinations  in  the  prinicpal  cities 
of  the  United  States  to  be  held  March  20, 
1912,  for  the  position  of  mechanical  and  elec- 
trical engineers  in  the  quartermaster's  de- 
partment at  large.  New  London.  Conn.  The 
position  pays  from  $1,800  to  $2,000  annually. 
Examination  will  also  be  held  for  the  posi- 
tion of  laboratory  assistant  in  physics  in  the 
Bureau  of  Standards,  the  position  to  pay  $900 
to   $1,200   per    annum. 
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EARTH       AND        ROCK        SECTIO 


Some   Unusual    Construction   Methods 

and   Plants    Employed    on   a 

Large    Contract. 

(Staff  Article.) 

The  plant  and  methods  described  here  were 
employed  in  the  work  of  building  a  large 
additon    to   the   power  plant   of   the   Indiana- 


the  ground  or  could  be  used  on  the  car.  A 
three-way  chain  was  made  for  the  derrick 
and  rings  were  placed  on  the  car  body  to 
receive  the  hooks  of  the  three-way  chains. 
This  arrangement  may  be  seen  by  reference 
to  Fig.  2,  which  shows  also  the  method  of 
dumping  the  material  into  wagons  for  haul- 
ing it  away.  In  the  pit  there  were  employed 
from    four    to   six    men   to   each   bucket,    and 


Eng.yContg- 


Fig.   1 — Sketch   Showing    Method  of   Hold  ng    Sheeting     With     Part    of    the    Cross 

Bracing    Removed. 


Michigan  Electric  Co.  of  South  Bend,  Ind. 
Included  in  this  work  were  the  erection  of 
twelve  -lOO-h.p.  Wickes'  boilers ;  the  con- 
struction of  a  36-in.  discharge  and  a  42-in. 
intake  of  concrete  pipe,  one  above  the  other 
in  one  trench,  and  the  construction  of  two 
reinforced  concrete  stacks.  The  three  items 
of  work  named  are  the  only  ones  considered 
here,  the  descriptions  having  been  compiled 
from  information  furnished  by  Mr.  M.  F. 
Marshall,  who  had  charge  of  the  construc- 
tion. 

Stack  Construction. — The  excavation  for 
each  stack  foundation  was  36  ft.  square  and 
was  carried  down  30  ft.  The  pit  was  tight 
shuted  with  2.xl2-!n.  plank,  double  lapped. 
The  material  encountered  in  the  excavation 
consisted  of  sand  and  gravel  to  a  depth  of 
about  10  ft.,  and  then  of  clay  to  5  ft.  in 
depth ;  from  this  point  down  there  was  blue 
clay,  with  occasional  pockets  of  quicksand. 
The  sheeting  was  driven  by  hand  as  the  ex- 
cavation progressed  by  two  men  who  were 
employed    at    this    work    continuously. 


r  !•.-!;%  Car,  ta 


Fig.     2 — Method     of     Loading     Excavated 
Material    Into  Wagons. 


The  material  was  excavated  by  hand  and 
shoveled  into  the  body  of  a  %-cu.-yd.  car. 
This  car  body  was  V-shaped  and  was.  fitted 
with  legs   so   that   it   would   stand   upright   on 


each  man  averaged  about  3  cu.  yds.  of  ma- 
terial per  day.  There  were  four  or  five  buck- 
ets used  ni   each  pit. 

After  the  excavation  was  completed  the  con- 
crete base  for  the  stack  was  laid.  This  was 
heavily  reinforced  and  was  laid  over  the 
entire  area  of  the  excavation  for  a  depth  of 
G  ft.  At  this  point  the  circular  stack,  19  ft. 
in  outside  diameter,  was  started.  In  order  to 
allow  space  for  the  stack  to  come  up  through 
the  timber  bracing  some  of  the  timber  had 
to  be  taken  out.  This  was  accomplished  as 
follows  :  The  bracing  was  built  in  tiers  C  ft. 
apart  vertically.  The  center  portion  of  the 
bottom  tier  was  taken  out  to  allow  the  stack 
to  be  built  up  through  it  to  the  second  tier 
of  bracing.  Diagonal  timbers  were  then  run 
from  the  bracing  in  the  second  tier  to  the 
walling  timbers  of  the  bottom  tier  'and  IG 
heavy  bolts  (one  for  each  diagonal  brace) 
were  placed  vertically  from  the  complete  tier 
of  bracing  down  to  the  concrete  base,  where 
an  anchorage  was  secured.  The  procedure 
is  illustrated  by  Fig.  1.  When  the  stack  was 
carried  up  .5  ft.  another  tier  of  bracing  was 
removed  and  the  method  of  holding  the  sheet- 
ing was  repeated. 

The  two  stacks  were  each  225  ft.  high,  and 
about  18  ft.  in  diameter  at  the  base  and  12 
ft.  in  diameter  at  the  top.  They  wxre  de- 
signed antl  built  by  the  General  Concrete 
Construction  Co.,  of  Chicago.  The  shell  at 
the  top  \Vas  4  ins.  thick  and  increased  in 
thickness  downward  %  in.  for  each  o  ft.  The 
concrete  was  mixed  wet  in  the  proportion  of 
1  :2V4  :3  and  was  puddled  to  insure  a  dense 
concrete  and  a  good  bond  with  the  reinforce- 
ment. 

The  forms  used  for  the  construction  of  the 
chimney  were  designed  by  Mr.  Carl  Staeler 
of  the  General  Concrete  Construction  Co.. 
and  are  patented.  They  consist  of  inside  and 
outside  steel  plates  5  ft.  high.  As  shown  by 
Fig.  3,  the  plates  are  encircled  at  the  upper 
and  low-er  edges  by  steel  rings  made  of  angles 
or  channels  and  haying  a  diameter  greater 
than  that  of  the  stack.  Screw  bolts  are  run 
through  this  steel  circle  and  are  screwed  in 
or  out  to  hold  the  steel  plates  to  the  desired 
dianieter.  The  plates  are  made  to  lap  to  a 
certain  extent  and  as  the  chimney  proceeds 
upward  the  bolts,  are  screwed  in  to  reduce 
the  sectional  area  of  the  concrete  and  also 
the  diameter  of  the  stack.  The  weight  of 
the  forms  is  carried  on  a  scaffolding  within 
the  chimney,  which  is  carried  a  few  feet 
above  the  forms.  The  scaffolding  supports 
radial  beams  cantilevered  out  over  the  circu- 


lar wall,  and  blocks  and  tackle  are  susp(H5j 
to  the  beams  as  a  means  of  raising  the  Vm^ 
On  the  scaffolding  there  is  also  placed  se'rai 
light  pieces  of  boards  projecting  out  tclthe 
vertical  reinforcing  bars  and  holding  m^ 
bars  in  place.  In  these  stacks  there  werW 
vertical  bars.  f 

The  concrete  was  mixed  in  a  Chicagclm- 
proved  Cube  Mixer  and  was  dumped  diittly 
into  a  chute  which  carried  it  into  a  hket 
in  the  base  of  the  stack.  This  bucketvas 
raised  by  a  steel  cable  passing  up  thrjgh 
the  stack  and  down  to  a  drum  which  is  s!wn 
in  Fig.  3.  One  section  of  stack  .5  ft.  jg), 
was  built  each  working  day.  ! 

Condenser  Intake  and  Discharge. -^f. 
trench  carrying  the  intake  and  discharge  pti; 
was  excavated  30  ft.  deep  and  8  ft.  wii  at 
the  top,  the  materials  encountered  beinfth' 
same  as  those  in  the  foundation  pits  fothi- 
stacks.  Sheeting  plank  2  ins.  thick  and  !  ft. 
long  were  used  and  were  driven  by  inri 
with  mauls.  Three  lengths  of  this  plank  en- 
used.  The  earth  and  clay  were  exca;e<! 
by  hand  and  thrown  into  car  bodies  of  ?cu 
yds.  capacity  and  of  the  same  type  as/a; 
described  in  connection  with  the  excav  on 
for  the  stack  foundations.  These  car  bie.^ 
were  hoisted  by  a  derrick  and  placed  oi:he 
regular  car  trucks  to  which  they  beloied 
and  run  back  for  back-filling  the  trench. 

The  derrick  is  shown  by  Fig.  4.  It  'as 
a  stiff  leg  arrangement  which  was  set  \  a 
frame  straddling  the  trench  and  supporteon 
track  upon  which  it  could  be  run  back  ml 
forth  over  the  work.  The  portable  im- 
was  built  high  enough  to  allow  the  ?vd 
cars  to  pass  under  it.  The  track  for  l!Se 
small  cars  was  laid  on  stringers  supportebv 
the  trench  bracing.  Only  one  car  truck, -a' 
used,  but  three  or  four  car  bodies  were  ;:pt 
in  operation. 

The  42-in.  concrete  pipe  made  by  the  e- 
in  forced  Concrete  Pipe  Co.,  of  Jachn, 
Mich.,  was  placed  in  the  bottom  of  the  trch 
and  earth  was  tamped  in  around  it  nearlup 
to  the  center  point  in  order  to  give  it  a  ■n 
and  even  bearing.  This  pipe  was  laid  iric- 
diately  following  the  excavation  and  thex- 
cavated  material  was  deposited  upon  it  a 
depth  of  about  -5  ft.  The  derrick  lowerealt 
the  pipe  into  the  trench  and  often  lowed 
enough  pipe  during  the  first  hour  in  the  ay 


Fig.  3 — View  of  Concrete  Stack  Under  d 
struction    Showing    Forms. 

to  keep  the  pipe  men  busy  for  the  day.  it 
3G-in.  pipe  was  laid  .5  ft.  above  the  4:n. 
pipe  and  was  backfilled  in  the  same  man  r. 
the   backfilling   over  both   pipes  being  car'd 


Jbruary  28,  1912. 


/ward  at  the  same  time  with  the  4'2-in.  pipe 
a  ahead  of  the  other  . 

he  trench  carrying  these  pipe  wab  1,000 
{long  and  at  one  point  where  it  brancheci 
im  the  street  line  to  the  power  companies' 
[  ncrtv  there  was  an  angle  of  about  30°. 
Tis  made  the  operation  of  the  derrick 
•lund  the  bend  difficult  so  the  track  was 
ntinued  straight  away  on  a  tangent  and 
t  boom  was  then  able  to  reach  a  portion 
r  the  trench  and  deposit  the  spoil  on  the 
Ilk  As  this  was  the  first  point  excavated 
e  material  could  not  at  once  be  backfilled. 
1e  backfilling  at  this  point  was  done  by 
rans  of  an  ordinary  drag  scraper.  The 
saper  was  filled  by  a  line  running  from  a 
rgerhead  on  the  drum  of  the  derrick  en- 
te  to  a  dcadman  placed  on  tlie  opposite  side 
[  the  trench  from  the  pile  to  be  backfilled, 
'e  line  passed  through  a  tackle  block  fast- 
i  d  to  the  deadman  and  ran  from  there  to 
t  bale  of  the  scraper.  .Another  line  was 
■  lilarly  operated  in  the  opposite  direction 
i  pulling  the  empty  scraper  back  up  to  the 
I  of  the  pile.  .About  25  ft.  of  pipe  trench 
,s  built  in  a  10-hour  day  with  a  gang  of  30 
m. 

■.reeling  Boilers. — The  twelve  Wickes  400- 
I.  tubular  boilers  were  erected  by  the  gal- 
Is  frame  shown  in  Fig.  5.  The  legs  were 
rde  of  steel  tubing  and  were  capped  by  a 
I  ivy  I-beam.  Double  blocks  were  rigged  to 
15  beam  and  from  them  the  line  ran 
lough  single  blocks  at  the  bases  of  the 
'  s  of  the  frame  and  to  the  engine. 
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i  permanent  exposition  of  railway  supplies 
,  recently  been  established  in  the  Karpen 
ilding,  900  South  Michigan  Blvd.,  Chicago. 
is  exposition,  which  covers  the  entire  fourth 
)r  of  the  building,  is  intended  to  be  a  per- 
nent  show  place  for  machinery,  equipment 
1  supplies  of  every  character   used  by   the 


g.  5 — View   Showing    Steel    Tube    Gallows 
Frame   for    Erecting    Boilers. 

odern  railway  system.  There  are  assembly 
d  committee  rooms  in  connection  w-ith  the 
{position.  These  have  been  placed  at  the 
'Sposal  of  the  various  railway  organizations 
ir  meeting  and  convention  purposes.  The  as- 
■mbly  rodm  is  capable  of  seating  400  people, 
he  exhibits  are  being  installed  at  present  and 
le  exposition  will  be  opened  March  16. 


Unit  Costs  of   Work    ;n    The    Panama 

Canal  for  the  Fourth  Quarter 

of   1911. 

The  unit  costs  of  work  on  the  Panama 
Canal  for  the  three  momiis  ending  Dec.  31, 
1011,  liavc  just  1)01-11  tabulated  and  made  pub- 


Fig.   4 — View   of   Derrick   Straddling   Trench 

at  Height   Sufficient  for  Small   Cars 

to    'Run     Beneath. 

lie  and  are  given  herewith.  Previous  articles 
giving  similar  costs  of  canal  work  have  ap- 
peared in  the  issues  of  Dec.  7.  14  and  21,  1910, 
and  Feb.  22,  March  1,  Mav  24,  and  Sept.  13, 
1911. 

Gahiit  Dam. — This  building  of  the  dam  was 
started  in  August,  1907,  with  the  placing  of 
the  material  for  the  toes  and  the  hydraulic 
fill  was  commenced  Dec.  24,  1907.  In  the 
east  wing  4,181,49(i  cu.  yds.  of  wet  material 
were  placed  and  the  dry  fill  for  the  south  toe 
of  this  wing  is  completed  to  full  height  for  a 
thousand  feet  from  tlie  spillway  toward  the 
locks.  The  top.  which  is  at  104  ft.  above  sea 
level,  will  not  be  brought  higher.  The  west 
half  of  the  dam  where  hydraulic  fill  still  con- 
tinues is  now  about  20  ft.  lower  than  the  east 
half. 

The  dry  till  is  brought,  for  the  most  part, 
on  trains  from  Culebra  Cut,  consisting  of  35 
cars  of  10  yds.  each,  or  27  cars  of  17  cu.  yds. 
capacity.  The  material  is  also  furnished  from 
borrow-  pits  in  which,  up  to  the  present  date, 
two  shovels  have  been  working.  .After  Feb. 
15.  1912,  the  trains  from  Culebra  have  been 
discontinued  and  the  number  of  shovels  in 
the  borrow  pits  near  the  dam  is  increased 
from  two  to  six,  and  will  later  be  increased 
to  eight.  The  track  from  Culebra  is  being  re- 
moved to  allow  the  water  to  fill  tjie  lake  to 
the  50-ft.  level.  The  borrow  pits  are  entered 
at  a  rising  grade  from  the  dam  so  that  as 
the  dam  rises  the  level  of  the  borrow  pits 
also  rise,  thus  effecting  a  saving  in  time  and 
expense  over  the  former  method,  which 
should  be  noticed  in  the  work  for  the  first 
quarter  of  1912.  The  cost  of  the  work  at 
Gatun  Dam  for  the  past  quarter  is  as  follows: 

Dry  flit,   cu.   ydK ^^S  .52.i 

Clearing  site    *"-""!;t 

Excavation    },i!,'.' 

TracL-s     : O^U 

Trestles     OOS.j 

Transportation    ';'l 

Filling;     l*^"' 

Mainten-ance  of  equipment 0362 

Plant    arbitrary    ^*-^^ 

Division   expense    _!__ 

Total  division  cost • ^''-^^S'i 

Admir.istrative  and  general  expense..     .03iG 

Total  cost $0..';729 


Hvdiaiillo  nil.  cu.  yds "I^aSI^ 

C'tearinK  site    *"„,2i!. 

ClearliiK   lor  dredge 0l4b 

Dredging    1^83 

llelay  pumps    UW» 

Pipe  lines    MOl 

Wood  Humes    002i 

Power    0950 

.Small   boats    0032 

Maintenance    of    equipment 07b.) 

Plant    arbitrary    wM 

Division   expense   OOSB 

Total   division   cost $0.4735 

Administrative  and  general  expense..     .OJol 

Tot.al   cost   $0.49SG 

Lock  Masonry.— 0\er  88  per  cent  of  the 
concrete  for  the  three  twin  locks  at  Gatun 
was  in  place  Dec.  31,  the  amount  being  1,705.- 
483  cu.  yds.  out  of  a  total  of  2,000,000.  The 
yardage' per  week  is  now  running  close  to 
8,000  yards. 

The  concrete  work  in  the  spillway  of  the 
Gatun  Dam  is  about  74  per  cent  completed, 
l()t).713  cu.  yds.  having  been  placed  out  of  a 
total  of  225,000  yds.  Work  progresses  at 
present  at  about  800  cu :  yds.  per  week. 

.At  the  Pedro  Miguel  Lock  the  concrete 
work  is  over  94  per  cent  completed,  790,537 
cu.  yds.  having  been  placed  out  of  a  total  of 
837,400.  The  work  here  is  progressing  at 
about  3,000  cu.  yds.  a  week. 

.At  Miraflores  where  twin  locks  are  being  . 
built  about  44  per  cent  of  the  concrete  is  in 
place,  the  total  amount  placed  being  594,1  If! 
cu.  yds.  out  of  1,302,000  cu.  yds.  Work  is 
very  rapidly  progressing  here,  more  than  10,- 
iiOO"  vds.  having  been  placed  each  week  since 
Jan.' 1st.   1912. 

The  costs  for  the  last  quarter  of  1911  fol- 
lo-w : 

~  :i  ?„ 

Vi  iJ  At 

o    . 

c  c  o  •     "c  01 

3  3  -a      ax 

-.  [S  4)  O        ■-  O 

Masonry — 
Concrete,    cu.yds.     S,582     120,298       60.420     149,96'J 

Cement    $1.7:;6D  $1.6578  $1.7104  $1.8285 

Stone        1-6761  1.9O90  .7399  .7505 

Sand       8642  1.0755  .3854  .392-! 

Mixing    3S46  .1727  -2168  .2566 

Total    cost... $4.6618     $4.8150     $3.0525     $3.2279 


Fig.  6 — View  of  Cube  Mixer  Set  Up  for  Dis- 
charging   Into    Cars. 


Large    rock,    cu. 

vds            

2,746 

Cost  

$1 

.6120 

Masonry,  cu.  yds 

8,582 
5-4.6618 

11 

$^ 

3,044 

60,420 
$3.0525 

149,969 

Concrete    

.7076 

$3.2279 

Large  rock  

.0583 

Wood   forms    . . . . 

1.2773 

.4303 

.4923 

.-1867 

Steel  forms  

.1895 

.0105 

.0239 

Placing    

.7896 

.4855 

.1629 

.2002 

Reinforcements. . 

.0664 

.0172 

Pumps    

.0221 

.1052 

.02  29 

.0231 

Power    

.1055 

.0238 

.0273 

Cofterdam;;    

.1216 
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Maintenance 

equipment  .... 
Plant  arbitrary. . 
Division  expense. 


.4522 
.1413 


Total     division 

cost    $7.92S6 

Admin.       and 

generil   exp..     .tj741 


Total    cost... $S. 6027 
Masonry,       rein- 
forced, cu.  yds.        536 


Cement    $1.7465 

Stone    1.S8U1 

Sand S620 

Mixing    3995 

Wood    forms 4.3933 

Steel  forms 

Power    

Placing    1.0S05 

Reinforcements..    2.1612 

Pumps  

Maintenance      of 

equipment 4786 

Plant  arbitrary..      .396U 
Division    expense     .3438 


.2330 
.SSOO 
.U9U9 


$7.3030 

.2603 

$7.5633 

1S,0S9 

$2.2017 

2.0619 

1.1984 

.5526 

2.6130 

.1672 

.0185 

.4963 

1.032S 


.13SS 
.5300 
.0679 


$4.5016 
.2069 


.1919 
.5300 
.075. 


$4.7867 
.2452 


$4.7085  $5.0310 
8,343    1,402 


$2.7614 

.9505 

.50SS 

1.9752 

3.0641 

3.3700 

.0070 

1.7422 

2.6793 

.2006 


.1689 
.8800 
.2208 


$2.5006 

.7226 

.368S 

.2609 

1.4796 

'  '.0260 
.5929 

1.7208 
.0412 

.1883 

1.0219 

.2202 


.2017 
.5300 
.6835 


Total     division 

cost  $13.7365  $11.6121     $9.1439  $18.6743 

Admin.       and 

general  exp.     1.2312         .7219         .5738       1.5S9S 

Total    cost.. $14.9677  $12.3340     $9.7177  $20.2641 
Total       masonry, 

cu.  yds 9,118     141,133       59.619     151,371 

Total    cost... $8.9768     $8.1748     $6.4429     $5.1729 

A  comparison  of  the  costs  of  the  plain 
concrete  work  for  the  four  quarters  of  1911 
is  as  follows : 

1st  2nd  3rd  4tn 

quarter,  quarter,  quarter,  quarter. 
Gatun  Spillway... $6.51         $6.78         $7.21         $8.60 

Gatun  Locks 6.59  6.63  6.D3  7.56 

Pedro  Miguellx>ck  5.21  5.65  6.12  4.71 

Miraflores    Locks.   4.89  4.76  4.76  5.03 

Colon  Breakwater. — The  costs  of  work  on 
the  construction  of  the  Colon  breakwater 
from  Toro  Point,  2  miles  into  the  sea,  are  as 
follows: 

Toro  Point  Fill— 
E.xeavation,   cu.  yds 85,655 

Surveys   $0.0006 

Clearing   

Drilling  0063 

Blasting    0273 

Loading  by  power 0875 . 

Tracks    0359 

Transportation    0794 

Maintenance  of  equipment 0472 

Total    $0.2842 

Filling,  cu.  yds 85,655 

Trestles  $0.7371 

Dumping    0151 

Maintenance  of  equipment 0317 

Total    $0.7839 

Plant  arbitrary $0.3100 

Division  expense   0302 

Tug  service    1042 

Total  division  cost $1.5125 

Administrative  and  general  expense..     .1551 

Total  cost  filling $1.6676 

This  cost  is  considerably  less  than  for  the 
previous  quarter  owing  to  the  fact  that  the 
work  is  Hearing  completion. 

Culebra  Cut.— As  the  Culebra  Cut  work  in- 
cludes more  than  90  per  cent  of  the  "dry  ex- 
cavation" on  the  canal  we  give  only  the  costs 
for  that  work.  Some  3,867,551  cu.  yds.  have 
been  excavated  during  the  past  quarter  as 
against  4,120,000  cu.  yds.  noted  for  the  pre- 
vious quarter.  As  the  work  is  approaching 
completion  and  the  work  at  the  ends  of  the 
cut  is  cleaned  up,  less  space  is  available  for 
working  steam  shovels.  It  is  probable  there- 
fore that  the  16,596,891  cu.  yds.  which  were 
excavated  during  the  year  1911  will  remain 
as  the  record  annual  yardage  for  the  Culebra 
Division. 
Dry  excavation,    cu.    yds 3.867.551 


Clearing  $0.0001 


I  irilling 

Blasting     

Loading 

Tracks   

Transportation    

E)unips   

Pumps    

Maintenance  of  equipment. 

Plant  arbitrary   

Division  expense 


.0618 
.0654 
.0487 
.1070 
.0818 
.0547 
.0041 
.0946 
.0500 
.0136 


Tfttal  division  cost $0.5818 

Administrative  and  general  expense.        .0394 


Dry  excavation — Prism,  by  contract- 
Cu.  yds 


Contract  cost   . . 
Plant   arbitrary 


$0.3045 
.0500 


Total    cost    $0.3545 


Total  dry  excavation,  cu.  yds 3.902,824 


Unit  cost  $ii.618s 

The  yardage   and  costs   for  the   four  quar- 
ters   of    1911    in   the    Culebra    Cut   excavation 

are   as    follows:                    Cu.  yds.  Cents. 

b'irst  quarter 5,216.978  57.62 

Second  quarter 4,278,626  62.94 

Third  quarter   4,185,856  58.39 

Fourth    quarter    3,867,551  61.88 

Dredging. — The   costs    of   dredging  in     the 

Atlantic  and  Pacific  entrances  to  the  canal  is 
shown  in  the  two  colunui  table  below. 

A  comparison  of  the  unit  costs  for  the  four 
quarters  of  1911  is  as  follows: 

1st             2nd              3rd  4th 

quarter,    quarter,    quarter,  quarter. 

Atlantic    Div..$0.24           $0.24           $0.26  $0.20 

Pacific    Div....   0.29             O.IS             0.17  0.29 

Quarrying  and  Crushing. — The  cost  of  quar- 
rying and   crushing  and  transporting  rock  to 

storage  is  given  as  follows : 

Porto 

Bello  Ancon 

Quarry.  Quarry. 

Quarrying,  cu.   yds 129,078  190,977 

Stripping    $0.0051  $0.0121 

Drilling 0486  .054:j 

Blasting    1759  .0421 

Loading 0753  '  .0356 

Transportation    0696  .0470 

Tracks    0400  .0412 

Power    0370 

Maintenance  of  equipment 0838 

Plant  arbitrary    4170 

Total     $0.9523 

Crushing,    cu.    yds 129,078 

Operation,     crushers $0.0255 

Stone  bins  and  convevors .0136 

Pov.-er     0476 

Maintenance   ot   equipment 0683 

Plant    arbitrary    2150 

Total    $0.3700 

Total  cost  of  production.. $1.3223 

Towing,    cu.    yds 129,078         

Operation,    tugs  and   barges. ..  .$0.1603         

Maintenance  of   equipment 1145         

Plant  arbitrary    2220         

Total    $0.5028         

Unloading,    cu.    yds 129.078 

Oper'n,   catleways  and  cranes.  .$0.0£19         

Power     0196         

Maintenance  of  equipment 0656         

Plant    arbitrary 2680         

Total     $0.4451         

F.ail   transportation   to  storage, 

cu.    yds 45,938  190,977 

Operation  of  trains $0.1462  $0.0364 

Repairs  to  tracks 0423         

Dumping  in  stoi-age .0113 

Maintenance  of   equipment 1010  .0228 

Plant  arbitrary   .0700 

Total    $0.2859  $0.1405 

Division    expense    $0.0249  $0.0152 

Total  cost  in  storage $2.2981  $0.8105 


.0420 
.2400 

$0.5143 

190,977 

$0.0166 
.0038 
.0188 
.0264 
.0749 

$0.1405 

$0.6548 


Sand   Production. — The   cost    of 
c'liid  transportation  of  sand  follows: 

Nombre 

Items.                                            de  Dios. 
Dredging,   cu.   yds 59,392 

Operation,    dredges    $0.1609 

Maintenance   of   equipment 3064 

Total     $0.4673 

Plant  arbitrary   $0.7890 

Total  cost  of  production. ..  .$1.2563 

Towing,    cu.    yds 59,392 

Operation,    tugs   and   barges $0.2202 

Maintenance   of  equipment 0976 

Plant  arbitrar.v   2S20 

Total     $0.5998 

Unloading,   cu.   yds 59,392 

Oper'n,  cableways  and  cranes.  .$0.0949 

Power    1437 

Maintenance   of  equipment •.0566 

Plant  arbitrary   2170 


dredg. 


Chai 

123, 

"loTife 


$0.1^ 

$O.Ch 

SO-i 

12, 

'"I 


$0.1^ 
_123^ 


Total     $0.3990        $0.?2 

Rail  transportation   in   storage, 

cu.    yds 23,766        123,} 

Operation  of  trains $0.0954  IQ  0' 

Repairs  to  tracks 0151  ]ol 

Dumping  in  storage "o[ 

Maintenance   of  equipment 0632  !o5 

Plant  arbitrary   '.q-. 

Total    $0.1737       lol; 

Division    expense $0.0083        $0.0; 

Total  cost  in  storage $2.5013        $0.8,; 

•Indicates  credit. 

tThere  was  a  charge  to  Sand  Production  f 
$15,623.55  in  the  month  of  December.  As  > 
sand  was  produced  that  month  the  cost  for  ■> 
quarter  shows  an  increase. 

Hydraulicking. — The  excavation  with  !- 
draulic  monitors  in  the  Pacific  Division  is  p- 
ceeding  southward  in  the  Pacific  entra:; 
channel.     The   costs   follow- : 

Items. 
Cubic  y.irds    164, . 

Clearing   $0.0,; 

Drilling    0> 

Blasting    Ot 

Pumping  station    II 

Pipe  lines  and  monitors 0^ 

Dredging  pumps 0: 

Relay  pumps   '. 

Dykes    •.0> 

ilaintenance  of  equipment 1» 

Power   i; 

Plant  arbitrary   1' 

Division   expense    Oi 

Total  division   cost  $0.6: 

Administrative  and  general  expense 0: 


$0:6, 


Total  cost   

•Indicates  credit. 

Concrete  Piles.— Over  60,000  lin.  ft.  of  ci- 
Crete  piles  were  manufactured  on  the  Isthn; 
during  the  last  quarter  of  the  year  at  a  ct 
of  $1.19  per  lin.  ft.  as  itemized  below.  D- 
ing  the  previous  quarter  12,000  lin,  ft.  w  r 
manufactured  at  a  cost  of  $1.35  per  lin,  ft 

Items.                        ^. 
Quantities,    lin.    ft."/. ; 60.) 

Cement    JO.O'; 

Stone    .0,' 

Sand   0> 

Mixing    «> 

Placing    0) 

Reinforcements    7  - 


Items. 

Clearing   

Operation,  seagoing  suction  dredge 
Repairs,  seagoing  suction  dredge. . . 

Operation,    ladder  dredges 

Repairs,    ladder   dredges 

Operation,    dipper  dredges 

Repairs,    dipper   dredges 

Operation,    pipe   line   dredges 

Repairs,   pipe   line   dredges 

Pipe  lines  

Dykes    

Operation,  tugs,  clapets  and  scow.. 
Repairs,  tugs,  clapets  atid  scow. . . . 

Drilling    

Blasting    

Operation,  drill  barges 

Operation,   rock   breakers 

Small  boats   

Repairs,    miscellaneous    equipment. 

Plant   arbitrary    

Division  expense  .  .'■ 


— Atlantic  Div 
Cu.  yds. 
1,746,051 

714,310 

714,310 

322,921 

322,921 

191.300 

191,300 

517,520 

517,520 

517,520 

517,520 

514,221 

514.221 

126,112 

126,112 


ision. — 

L^nit  cost. 
$0.0006 
.0334 
.0310 
.0629 
.0370 
.0980 
.1003 
.0447 
.0349 
.0029 
.0037 
.0685 
.0541 
.0714 
.1187 


—  Pacific  Division  - 
Cu.  yds.         Unit  ci. 


...  1,746,051 

...  1,746,051 

...  3,746,051 

...  1,746,051 

...  1,746,051 

...  1,746,051 

Total  cost  1,746,051 


Total  division  cost 

Administration  and  general  expense. 


Total  cost   $0.6212 


Earth  excavation — per  cent. 
Rock   excavation-^per .  cent. 
•Denotes  credit. 


1,619,939 
126,112 


.0018 
.0008 
.0450 
.0050 

$10.1951. 
.0137 

$0.2088 

92.78 
7.22 


429,272 
429,272 
133,671 
133.671 
92,716 
92,716 


226,387 
226,387 
108,714 
108,714 
108,714 
108,714 
655,659 
655,659 
655,659 
655,659 

655.659 
655,659 

655,659 

546,945 
108,714 


$0.0! 


.11 
.0> 


.o; 

.2i 
.Ot 
.Of 
.OJ 


$«.2> 
.0"' 

les 


]jbn.ar>'  2S,  1912.  E  N  G 

J  114-16 

Vnfenancp  oi  equipment OOIS- 

Vnt  arbitrary  IS" 

jlision  expense   • ^'^ 

I  Total  cost   $1.1S57 

'Indicates  credit. 

T;thod   of    Repairing    a    Break    in    a 
Ccfferdam. 

tSTAFF    ARTICLE.)  . 

cofferdam  was  built  to  construct  a 
,  -  for  a  120-ft.  bascule  span  on  the  Sea- 
Krd  Air  Line  Ry..  at  Savannah.  Ga.  .'Kt  the 
fze  where  the  pier  was  erected  the  w^f'' 
v5  25  ft.  deep  at  mean  tide.  T--  _'  ...  .^. 
fiire  dredging  of  the  channel  to  accorrimo- 
oe  ocean  steamships,  it  was  decided  to 
ind  the  pier  15  ft.  deeper  or  40  ft.  below 
r  an  tide  level,  .^t"  this  level  piles  were  to 
1)  driven  and  cut  oflf  and  their  tops  caooed 
\h  concrete.  -^  coflferdam  capalilc  of  with- 
f-iiding  -ti'  ft.  of  water  was   required. 

"o  con.struct  the  cofferdam  a  row  of  3.k12- 

i  by  40  ft.  Wakefield  sheeting  was  driven  en- 

cfsing  a  rectangle   16x32   ft.   as  indicated  by 

V    accompanying    sketch.      Outside    of    the 

'ikefield  sheeting  and  S  ft.  away  tliere  w-as 

<  ven  a   row   of  plank  sheeting.     The    8- ft. 

:  Hilar  space  was  filled  with  puddle.     Inside 

Terdam  there  came  two  bents  of  a  pile 

'ocate<l  apiiroximatciv  as  shown  by  the 

>,i     The  bents  each  had  six  piles  and  the 

1 1  end  piles  of  each  bent  were  driven  on  a 

1  ter  is  indicated. 

.'pon  completion  the  cofferdam  was  pumped 
■  :  and  excavation  was  be,gun  at  one  end  on 
:.lrip  6  ft.  wide  across  the  dam.     When  this 
had  been  carried   down  abour  Ci   ft.  water 
ike  through  the  Wakefield  sheeting   at  one 
i  and  flooded  the  dam.     It  was   found  that 
'^■■■>nk  was  due  to  the  solitting  of  a  piece 
-heeling  during  driving ;  the  oiece  had 
■iy  begun  to  split  as  soon  as  it  entered 
•  river  bottom  and   the   rift   had   increased 
driving  progressed.     When   excavation  re- 
ived the  earth  inside  the  broken   sheet  pile 
^  pile  was  forced   in,  making  a  large  open- 
;.      In    a    suit    against    the    railway,    which 
IS  Liter  begun  by   tlie   contractor   to   secure 
mpensation    for   the   extra   work   caused   by 
!  break,   it   was   claimed    that    the    damage 
the  sheeting  was   due   to   the   presence   of 
;   trestle    piles.      This    fact    was    never    de- 
mined,  the  suit  being  compromised. 
.Attempts  were  made  to  un  water  the  flood- 
cofferdam   by   pumping   but    after     seven 
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months'  work  tiicse  attempts  and  the  work 
was  abandoned  by  the  svib-contractor.  The 
general  contractor  then  rook  over  the  work 
and  called  in  an  engineer  to  advise  him  in 
carrying  it  out.  This  engineer  first  located 
the  leak  carefully  by  dliserving  the  surface 
drift  which  collected  at  .no  spot  adjacent  to 
the  sheeting  as  tlie  tide  chbed  and   was  scat- 


FuOdle- 


Sketch   Showing   Method  of   Repairing  a 
Leak    in   a  Cofferdam. 

tered  to  the  opposite  side  of  the  dam  when 
the  water  rose  in  flood  tide.  The  leak  having 
been  located  the  engineer  advised  that  the 
Wakefield  sheeting  adjacent  to  the  break 
should  be  pulled  and  replaced  with  new  sheet- 
ing. He  estimated  that  the  work  would  cost 
some  $500.  The  general  contractor  doubted 
the  efficiency  of  this  plan  and  decided  to 
enclose  the  whole  cofferdam  with  a  row  of 
steel  sheet  piling.  .\  row  of  40-ft.  sheet 
piles  was  driven  as  indicated  by  the  sketch. 
This  sheeting  leaked  badly.  The  contractor 
then  decided  to  puddle  between  the  steel 
sheeting  and  tlie  original  cofferdam  opposite 
the  original  break  and  some  250  car  loads 
of  clay  were  placed.  The  load  distorted  the 
steel  sheeting,  and  after  12  hours  the  clay 
fill,  which  liad  stood  above  water,  had  .grad- 
ually sunk  below  the  surface.  It  was  found 
that  it  had  followed  a  sort  of  drift  or  tunnel 
which  the  water  had  opened  through  the 
original  cofferdam  as  indicated  in  the  sketch 
plan  and  had  flowed  into  and  filled  the  ex- 
cavation made  just  before  the  original  break. 
The  next  resort  adopted  was  to  build  a  wall 
of    sheeting   inside   the    dam    long   enough    to 


"cover"  the  break,  and  to  fill  the  space  be- 
tween this  wall  and  the  original  Wakefield 
sheeting  with  sacks  of  earth.  This  closed 
the  leak  completely  and  the  excavation,  pile 
driving  and  masonry  proceeded  without  fur- 
ther  unusual   trouble. 

The  concrete  pier  measured  13.x32  ft.  at  the 
bottom  and  0.k24  ft.  at  the  top  and  was  47  ft. 
high.  The  steel  sheet  piles  were  twisted  so 
badly  out  of  shape  by  the  puddling  that  an 
enormous  amount  of  work  was  required  to 
pull  them.  Special  equipment  in  the  way  of 
triple  blocks  and  heavy  hooks  were  required 
and  these,  when  rigged  to  give  32  times  the 
pull,  exerted  by  a  30  h.p.  engine,  sometimes 
ripped  the  sheet  piling  from  the  hole  up  to 
the  top. 

In  the  suit  for  dama,ges  against  the  rail- 
way, it  was  found  that  the  subcontractor  had 
spent  some  $15,000  in  extra  labor.  Although 
he  had  sued  for  a  larger  amount  a  compro- 
mise was  finally  effected  whereby  the  sub- 
contractor was  allowed  $10,000  for  the  extra 
work   done. 


Wood  Block  Pavement  With  Clay  Expan- 
sion Joint. — The  city  of  Wellington.  New 
Zealand,  according  to  a  recent  consular  re- 
port, constructs  its  wood  block  pavements  in 
the  following  manner :  The  roadway  is  ex- 
cavated to  a  depth  of  11%  ins.  below  the 
finished-surface  level  of  pavement.  Six 
inches  of  concrete  (composed  of  six  parts 
of  ballast  to  one  part  of  Portland  cement) 
are  laid  over  the  whole  width  of  the  roadway 
and  floated  to  a  smooth  surface.  Jarrah 
blocks,  5  ins.  deep,  cut  from  planks  measur- 
ing 0x3,  7.x3,  or  8x3  ins.,  are  dipped  in  hot 
tar  and  then  laid  in  courses  3  ins.  wide  across 
the  street,  the  blocks  in  each  course  and  the 
several  courses  being  placed  as  close  together 
as  possible.  E.xpansion  joints  1  in.  wide  of 
well-worked  clay  are  laid  alongside  each 
curb.  The  whole  surface  is  coated  with 
boiled  tar,  well  brushed  in,  and  then  sprinkled 
with  coarse  sand.  This  tarring  and  sanding 
are  repeated  as  found  necessary.  The  sand 
used  is  taken  from  the  sea  beach,  the  parti- 
cles being  about  the  size  of  rice.  The  above 
report  states  that  the  city  has  four  miles  of 
wood  block  navement  constructed  in  the 
above  way  eight  years  aP'o  which  show  no 
signs  of  wear,  this  being  attributed  largely  to 
the  coating  of  tar  and  sand  which  is  spread 
over  the  surface  every  year  or  two.  The 
wood  block  pavement  in  Wellington  cost 
about  $4..38  per  sq.  yd. 
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ethod  and   Cost   of    Constructing    a 
Concrete   Street   Pavement. 

intributed  by  Howard  Egleston,  C.  E.,  M.  Am. 

Soc.  Eng.  Contrs. 
The  following  record  of  laying  concrete 
vement  in  a  street  and  constructing  cement 
lewalks  will  give  some  interesting  data  with 
gard  to  the  cost  of  work  executed  under 
:tremely  difficult  conditions  of  weather  and 
Jlitical  influences.  Most  contractors  have 
idoubtedly  had  similar  experience  in  their 
.es,  and  some  allowance  should  be  made  in 
I  estimates  for  such  contingencies  as  arose  in 
is  case. 

The  work  was  estimated  on  in  March,  1910, 
id  it  was  fully  expected  that  construction 
ould  begin  within  60  days  from  that  time, 
It  political  combinations  interfered  with  the 
ipropriation  of  money  until  in  the  fall,  and 
le  work  was  not  authorized  to  begin  until 
le  latter  part  of  September.  Further  delays 
1  account  of  failure  of  contractors  to  deliver 
•anite  curbing  put  off  the  beginning  of  the 
ork  until  late  in  October,  which  carried  al- 
lost  all  of  it  into  bad  winter  weather.  As 
lis  was  the  first  piece  of  concrete  paving 
Jnstructed  in  the  city,  the  specifications  vifere 
ither  indefinite  as  to  the  finish  required,  and 
Iter  some  experimenting  the  finish  put  on 
le  pavement  was  quite  different  from  that  in- 
icated  by  the  first  specifications.     These  facts 


will  account  in  some  measure  for  the  high  loads  of  stone  opposite  one  load  of  sand  down 
cost  of  the  work  as  shown  in  the  figures  given  the  street,  the  sand  being  in  the  middle  and 
hereafter.  the  stone   on  each  side  near  the  curb.     Two 
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Fig.  1 — Sketch   Plan  Showing  Arrangement  of  IVIateriais  for  Paving  With  Concrete 

The  plan  for  laying  this  pavement  was  sub-  concrete  mixing  boards  were  used,  12x8  ft., 
stantially  as  follows:  The  sand  and  stone  which  were  placed  on  each  side  of  the  street, 
were  placed  in  such  manner  as  to  bring  two       about  2  ft.   from  the  curb  line.     The  barrels 
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TABLE  I.- COST  OF  CONCRETE  STREET  PAVING  ON  WEST  FIFTH  STREET,  CHATTANOOGA,  TENN. 


Bet.    Broad  and  Chestnut: 
Date.  Temperature. 

1911.  Max.  Min.  Mean. 

January  17 45         3S         44 

January   18 43         37         40 

January   31 60         36         48 

February  1 65         49         57 

February  2 74         51         62 

Totals  and  averages  for  block 

Chestnut   and   Pine: 

1910. 

December    16 45  30  38 

December    29 62  50  56 

1911. 

January     9 51  34  42 

January  10 52  29  40 

January   16 46  33  40 

Totals  and  averages  for  block.... 
Pine  and   Poplar: 

Januarv  20 50         31         40 

January   23 49         34         42 

January  27 62         52         57 

January  28 63         53         58 

Totals  and  averages  for  block. s.. 
(Vlarket  and  Broad: 

1910. 

December    10 50  30  40 

December    12 43  25  34 

December    14 49  21  35 

December    15 54  32  43 

Totals  and  averages  for  block.... 
Intersection  at  Pine  St.: 

1911. 
February    4 62         44         53 

Average  cost  for  whole  contract. 


5  Ins.;  1:3:6  Base  with  2-in.  1:1^  Wearing  Surface. 


Hours  worked  on  street  pavement  at— 


J3.00 
20 
20 
10 

11^ 
9 


.50 


J1.75 


$1.50 

32 

36 

47 

85% 
103^ 


$1.35 

168 
171 

64 
180i4 

69 


4 
20 

20 
20 
161/^ 


10 


10 


40 
30 

40 
36 
35 


60 
153 

217 

229 

60 


Total 
labor. 
$  33.45 
34.50 
18.70 
40.65 
28.10 

$155.40 


15.30 
35.40 

41.30 
42.30 
IS. 30 


20 

21 

9 


40 
40 
38 
11 


250 
244 
139 

76 


$152.60 

$  45.75 
45.25 
27.15 
14.00 

$132.15 


13 

16 


12 


10 
10 


10 


10 

5 

10 


40 

70 
15 
40 


80 
153 

91 
200' 


Sq.  yds. 
pavmt. 

210 
263  Vi 

95 
231% 


50 
200 

233% 

260 

134 

877% 

288% 

268% 

198% 

62 

817% 


100% 

299% 

66% 

261% 


-Cost  of  labor,  sq.  yd.- 


11 


84% 


$122.45  727% 

$  32.65  90 


Base. 

$0,071 
.068 
.077 
.0785 
.159 

$0.0907 


$0,174 
.08 

.08 

.072 

.06 

$0.09 

$0,071 
.0783 
.063 
.10 

$0.08 


$0.10 
.0743 
.123 
.079 

$0.09 


$0.10 


Top. 

$0,088 
.063 
.12 
.097 
.2062 


Total. 

$0.1593 
.131 
.197 
.1755 
.3652 


$0.1149         $0.2056 


$0,132 
.0973 

.0969 

.09 

.0759 


$0,306 
.1773 

.1769 

.162 

.1359 


$0.1016         $0.1916 


$0.0874 
.09 
.0738 
.1259 

$0.0924 


$0.1313 
.06 
.15 
.0773 


$0.1584 
.1683 
.1368 
.2259 

$0.1724 


$0.2313 
.1343 
.273 
.1563 


$0.1087         $0.1987 


$0.1169         $0.2169 


$0.0965         $0.11 


$0.2065 


Cost  of  laboi 
and  material! 

$i.07 '    ; 
1.04       I 

i.n 

1.09 
1.28 

$l"09 


$1.24 
1.11 

1.11 
1.09 
1.07 

iioo 

$0.99 

1.00 

.97 

1.05 

$0.99 


$1.17 
1.07 
121 
1.10 

$1.12 


$1.08 
$1.08 


for  water  were  placed  on  the  sidewalk  near 
the  curb.  The  concrete  gang  was  divided  as 
follows:  Four  men  to  turn  concrete,  three  of 
whom  were  paid  $1.50  a  day,  and  one,  called 
the  captain,  rated  at  $1.75;  three  men  with 
wheelbarrows  measuring  sand  and  stone  and 
placing  it  on  the  boards,  were  paid  $1..35  a 
day ;  two  men  to  shove!  off  the  concrete  when 
mixed  and  clean  the  board;  one  man  to  at- 
tend to  the  water  and  cement  and  two  men  to 
level  the  concrete  and  tamp  it  when  placed  by 
the  "shovel  off"  men.  This  gang  of  twelve 
men  handled  the  5-in.  concrete  base.  For  the 
top  or  wearing  surface,  2  ins.  thick,  there  was 
a  gang  of  three  men  mi.xing  at  the  box  and 


rially  as  to  bring  the  cost  of  these  blocks  up 
to  the  amount  named  above. 

The  experience  of  the  best  day's  work  dem- 
onstrated quite  clearly  that  on  moderate  sized 
pieces  of  work,  mixing  by  hand  was  very 
nearly  as  economical  as  by  machine.  When 
thoroughly  organized,  the  handling  of  a  5-in. 
base  of  concrete  was  done  for  1.3  cts.  a  square 
yard.  The  division  of  labor  in  having  four 
men  do  all  the  turning  for  two  boards  and 
nothing  else,  forced  the  entire  gang  to  work 
hard  to  keep  up,  and  made  the  output  very 
satisfactory.  All  the  men  were  forced  to 
work  hard  to  clear  off  the  board  in  time  for 
the  mixing  gang  to  start  work  when  they  fin- 


the  .work  might  be  finished  by  daylight. 

Owing  to  the  low  temperature  that  prevaili 
during  a  greater  part  of  the  time,  we  we 
much  delayed  by  the  very  slow  setting  of  tl 
concrete,  which  for  hours  remained  almo 
exactly  in  the  same  condition  as  when  first  d 
posited.  Often  we  found  in  the  morning  th 
concrete  finished  the  night  before  was  ve 
slightly  more  solid  than  when  we  left  it.  Th 
slow  setting  kept  the  finishers  back  so  th 
they  were  frequently  obliged  to  work  late 
the  evening,  whereas  in  warmer  weather  thi 
could  easily  have  finished  within  an  hour  i 
the  time  when  the  last  batch  of  a  finish  co 
was  placed. 
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Fig.    2 — Progress    Sheets    for    Concrete   Paving  on  West  Fifth  St.,  from  Chestnut  to   Poplar. 


five  wheelbarrow  men  whose  duties  were  not 
only  to  carry  the  cement  and  stone  screenings 
to  the  mixing  bo.x,  but  also  to  carry  the  finish 
coat  to  the  street,  where  it  was  deposited  for 
the  finishers.  We  also  had  two  men  for  strik- 
ing off  the  finishing  coat,  and  two  finishers. 
There  was  very  little  opportunity  for  con- 
tinuous work,  which  would  have  made  possi- 
ble a  good  showing  for  economical  handling 
of  the  work,  but  on  two  or  three  days  when 
the  weather  permitted  a  full  day's  work,  and 
with  fairly  organized  gangs,  good  figures  were 
made.  For  instance,  at  one  time  203^/4  sq. 
yds.  of  pavement  was  laid  at  a  total  cost  of 
$.34.50,  or  13  cts.  per  square  yard.  On  some 
other  days  when  the  city  engineer  required 
that  work  be  stopped  early  in  the  afternoon  on 
account  of  cold  weather,  and  from  frequent 
change  of  men,  which  was  brought  about  by 
the  lack  of  steady  work,  the  cost  of  this  work 
went  up  to  about  3G%  cts.  per  square  yard. 
The  total  average  cost  of  the  entire  street 
work  was  204-5  cts.  per  square  yard  for  the 
labor  of  mixing  and  placing  concrete  base  and 
concrete  top.  The  grading  for  this  pavement 
was  very  costly,  averaging  as  much  as  19  cts. 
per  square  yard,  though  some  portion  of  it 
was  done  for  9  cts.,  11  cts.  and  1.3%  cts.  Very 
heavy  rains  which  necessitated  the  rcgrading 
of  certain  blocks,  increased  the  cost  so  mate- 


ished  their  last  batch  on  the  other  board. 
Five  turns  were  given  to  every  batch,  and 
the  wheelbarrow  men  and  "shovelers  off" 
were  kept  very  busy  in  keeping  out  of  the  way 
of  the  mi.xers.  It  was  the  rule  to  place  the 
sand  on  the  board  over  night  so  that  the  first 
thing  to  be  done  when  work  began  was  to 
place  the  cement  on  the  sand  and  turn  it 
over  until  the  mixture  was  of  an  even  color. 
While  this  was  being  done,  wheelbarrows 
were  filled  with  stone,  and  at  a  signal  three 
men  brought  each  a  wheelbarrow  of  stone  to 
the  board,  the  first  going  back  after  a  fourth 
wheelbarrow.  Wliile  water  was  being  placed 
on  this  and  the  mixing  was  completed,  the 
wheelbarrow  men  were  filling  two  wheelbar- 
rows of  sand  and  the  "shovel  off"  men  were 
busy  clearing  the  board  on  which  the  last 
mixture  had  been  made  and  on  which  the  two 
wheelbarrows  of  sand  was  to  be  placed  by  the 
wheelbarrow  men  immediately,  This  process 
was  followed  on  the  two  boards  throughout 
the  day,  and  on  ten  hours'  work  the  output 
was  from  30  to  40  batches  a  day.  Had  we 
continued  the  mixing  of  concrete  for  a  full 
ten  hours,  the  average  day's  work  would  have 
been  40  half  yard  batches,  but  on  account  of 
the  low  temperature,  we  were  unable  to  mix 
more  than  30  to  .36  batches  a  day,  usually 
stopping  the  mixing  at  3  p.  m.  in  order  that 


When  freezing  weather  was-  indicated  tl 
concrete  was  covered  with  tar  paper,  and  , 
some  exceptionally  severe  cases  about  6  in' 
of  mill  shavings  were  spread  over  the  tar  p 
per.  With  this  protection  we  had  no  troub 
from  frozen  concrete,  though  the  temperatu 
went  down  in  one  case  as  low  as  21°  and  in 
number  of  instances  was  below  freezing. 

The  relation  of  temperature  to  cost  of  wo; 
is  shown  in  Table  I.  though  there  were  s 
many  other  causes  that  influenced  cost  th 
the  influence  of  low  temperature  is  not 
clear  as  I  could  wish.  The  higher  unit  cost  i 
finishing  up  a  small  portion  of  the  street 
shown  in  work  done  on  Jan.  28,  where  the 
was  only  62  sq.  yds.  of  pavement  to  lay  ar 
the  labor  cost  per  square  yard  was  50  per  ce 
higher  than  for  the  balance  of  the  block,  at 
again  on  Feb.  2,  when  77  sq.  yds.  cost  twice  . 
much  per  yard  as  the  balance  of  the  bloc 
Considering  the  weather  conditions,  whi< 
frequently  caused  a  stoppage  of  the  work  fi 
one  to  three  or  four  days  at  a  time,  and  t 
days  when  work  was  attempted,  often  caus( 
a  delay  in  beginning  work,  and  made  nece 
sary  stopping  at  3  o'clock  in  the  afternoon, 
consider  the  cost  of  the  work  not  unsatisfa| 
tory.  In  warm  and  settled  weather  we  shou 
have  done  the  work  for  20  to  25  per  cent  les 

In  Table  No.  II  will  be  found  the  record  i 
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JX— COST  OF  CONCRETE  SIDEWALK  WORK    ON    WEST    FIFTH   STKEET     CHATT  \- 

NOOGA,    TENNN. 


Temperature 
Max.  Min.  Mean. 
iJMarket^^and  ^Broad^^ 

32 


Made  up  of  2-ln.  cinder;  4-in.  1:3:6  base;  1^-in.  1:1^  top. 


1- 

1.... 
1,.... 
1 


49 
4S 


53 
61 
66 
66 
66 


33 
40 
33 
36 
40 
51 


40 
44 
46 

47 
51 
53 
5S 


Hours    worked      on 

sidewalk  at- 

S3.0a      $1.50      $1.35 

11 

20 

20 


5% 
10 
11 
10 
11 
11 
11 


00 

63% 

60 

34 


IS 
52 
51 

9 

3% 


3  and  avgs.  for  block. . 
r  Broad  and  Chestnut: 

1 49         21         35 

1 54         32         43 

T      ...     45         30         38 
34 


45 


4 

9 
12 
14 


16 


60 
20 


Total 

labor 

cost. 

%  5.70 

13.05 

13.20 

12.45 

13.35 

12.30 

S.40 

1.35 

$79.80 

$  3.60 
10.95 
12.60 
11.25 


1  and  avgs.  for  block 
s  Chestnut  and  Pine: 


64 
5S 
48 
52 
50 


44 
37 
24 
30 
30 


11 
11 
12 
15 


37 
66 
28 

35  >4 
36 


35 


1  and  avgs.  for  block. . 
>  Pine  and  Poplar: 

1 47         36         42 

1 44         24         34 


63 
64 

70 
66 


46 
59 
59 
54 


54 

62 
64 
60 


10 
5 

20 
20 
11 
13 


40 


40 
36 
39 
21 


30 


90 

90 


10 


'.  and  avgs.  for  block, 
cost  of  whole  job. . . 
'  ot  recorded. 


J3S.40 

$  8.85 
13.20 

7.80 
13.50 

7.50 

$50.85 

$13.05 
2.70 

24.15 

23.55 

12.15 

8.40 

$84.00 


Sq.  ft.  of 

sidewalk 

laid. 


504 

592 
358 

^47^4 

3,205 

144 
540 

540 

ISO 


2S0 
558 
324 
720 
360 

2,242 

648 
108 

681 
821 
406 
129 

2,793 


Cost         Cost  of  labor 
of  labor    and  material 

p<  r  sq.  ft.       per  sq.  ft. 


$0.0264 
.0208 
.0234 
.028 

SO.  02465 

$0,025 
.02 
.0233 
.0625 

$11.0273 

$0.0491 
.0236 
.0247 
.019 

.02 

$0.0227 

$0.02 
.025 

.0355 
.0286 

.0299 
.065 

$0.03 
$0.02616 


$0.0860 
.0800 
.0830 
.0880 

$0.08507 

$0.0926 
.0876 
.0909 
.1301 

$0.0949 

$0.1121 
.0866 
.0877 
.0770 
.0830 

$0.0857 

$0.0759 
.0809 

.0914 
.0845 

.0858 
.1225 

$0.0859 
$0.0879 


.  ;s  laid  on  the  same  street  and  under 
:  e  weather  conditions.  When  freezing 
I  threatened,  the  finished  work  was 
with  tar  paper  laid  flat  on  the  cement 
nd  though  the  temperature  on  one  day 
iwn  to  21°  we  had  no  damaged  work 
in  one  case  where  the  engineer  di- 
!ie  inspector  to  test  several  blocks  with 
;t,  and,  as  the  cement  had  not  set.  he 
.  up  the  surface  so  badly  that  we  had 
it  up  and  relay  it.  I  preserved  some 
if  the  concrete  we  took  up  and  it  has 
into  as  fine  a  sample  of  concrete  as  I 
er  seen. 

his  sidewalk  work  we  tried  a  steel 
lUt  it  did  not  seem  at  all  superior  to 
■in.  forms  I  have  been  using.  I  have  a 
le  in  the  top  of  these  scantlings  with  a 
ery  4  ft.,  my  steel  division  plates  are 
thick  by  4  ins.  wide,  and  in  each  end 
I  plates  I  have  a  notch  cut  so  that  the 
ill  fit  over  and  into  the  wood  scant- 
inging  the  top  of  the  wood  and  steel 
In  this  way  my  wood  forms  are  held 
the  right  distance  apart,  the  steels  can 
iy  lifted  out  of  the  sawed  groove,  and 
ntling  picked  up  and  carried  forward. 
that  iron  pins  made  from  %  in.  round 


:   1X1.— COST    DATA    ON    WEST    FIFTH 
STREET  PAVING  CONTRACT. 
Street  Construction,  Per  Sq.  Td. 

Labor  mixing     Grading 
and  placing    and  remov- 
ion.  concrete.      ing  dirt,  etc. 

larket  to  Broad..  $0.19S7  $0,135 

iroad  to  Chestnut       .2056  .1116 

'hestnut  to  Pine..       .1916  .0945 

'ine  to  Poplar 1724  .3168 

^tion  at  Pine 2169  .2925 


rage    cost $0.2065 


$0.1901 


iron,  sharpened  at  one  end,  are  much  handier 
than  wooden  stakes,  and  last  longer. 

The  condensed  Table  III  shows  a  fairly 
even  labor  cost.  The  lost  cost  in  block  be- 
tween Pine  and  Poplar  is  due  to  a  week  of 
warm  weather,  while  the  higher  cost  of  the 
intersection  at  Pine  St.  is  due  to  the  c.\tra 
work  of  laying  the  pavement  to  meet  the 
crowning  of  the  two  streets.  The  grading  is 
very  irregular;  the  blocks  between  Broad  and 
Chestnut  and  Chestnut  and  Pine  were  in  fair- 
ly good  shape,  requiring  the  handling  of  not 
over  6  ins.  of  material  on  the  average.  That 
between  Market  and  Broad  had  a  street  rail- 
road track  in  the  center  and  required  the  re- 
moval of  8  to  10  ins.  of  material.  The  block 
between  Pine  and  Poplar  is  very  steep  and 
not  only  required  the  removal  of  more  mate- 
rial than  any  other,  but  all  the  teaming  had  to 
be  worked  down  hill,  and  owing  to  heavy 
storms,  the  grading  had  to  be  gone  over  three 
times,  many  loads  of  material,  after  being 
washed  down  the  hill,  having  to  be  hauled  up 
again  and  distributed. 

From  an  examination  of  Table  IV,  I  think 
we  may  see  the  folly  of  expecting  a  contract- 
or to  do  grading  and  furnish  material  of  best 
quality  and  in  specified  quantities  for  standard 
sidewalk  construction  for  90  cts.  a  yard,  and 
yet  contracts  are  let  every  day  that  involve 
quite  as  much  grading  and  removal  of  mate- 
rial as  here  shown,  for  10  cts.  per  square  foot 
and  even  less.  On  large  contracts  with  very 
careful  management  a  contractor  can  make  a 
fair  profit  at  10  cts.  a  square  foot,  if  paid  ex- 
tra for  grading,  but  a  living  profit  cannot  be 
made  when  work  is  taken  for  less  than  this 
sum  if  materials  are  honestly  measured  and 
work  honestly  done,  and  I  doubt  very  much  if 


Tar-Surfaced    Concrete    Pavement    at 
Portland,  Me. 

During  the  season  of  1911  a  considerable 
amount  of  tarred  concrete  pavement  was  con- 
structed at  Portland,  Me.  Two  sections,  to- 
taling 3,68.5  sq.  yds.,  were  built  out  of  the 
city  appropriation,  and  an  additional  amount 
of  11,238  sq.  yds.  was  built  on  the  4th  sec- 
tion of  the  state  highway  in  Portland.  This 
state  highway  work  was  located  on  Cumber- 
land Ave.  and  extended  from  Elm  St,  to 
Washington  Ave.,  a  distance  of  2,400  ft.  The 
construction  of  this  last  section  was  under 
the  supervision  of  Edwin  L.  Lynch,  .■\ssist- 
ant  Engineer,  Department  of  Public  Works 
of  Portland.  We  give  the  following  descrip- 
tion of  the  work  as  taken  from  a  paper  by 
Mr.  Lynch,  presented  at  the  recent  meeting 
of  Maine  Society  of  Civil  Engineers : 

The  street  was  e.xcavated  to  a  depth  of  6 
ins.  below  grade  and  thoroughly  rolled  with  a 
10-ton  tandem  roller.  The  bed  was  found 
to  be  of  a  good  quality  of  gravel.  On  the 
foundation,  thus  obtained,  was  laid  6  ins. 
of  concrete  in  the  proportions,  1  part  Port- 
land cement,  2%  parts. clean  sharp  sand,  and 
5  parts  local  crushed  stone.  The  cement  used 
was  Vulvanite  and  Dragon.     . 

This  concrete  was  mixed  in  an  Austin  trac- 
tion cube  concrete  mixer.  This  mixer  was 
fitted  with  a  swinging  crane  with  a  Vi-yA. 
bucket  attached,  which  placed  the  concrete 
where  needed  and  it  was  then  spread  out 
into  shape.  Any  dry  spots  in  the  concrete 
as  it  was  spread  out  were  wet  with  grout  and 
the  concrete  was  then  rolled  with  a  500-lb. 
hand  roller  until  the  grout  flushed  to  the 
surface.  The  surface  was  then  broomed  as 
smooth  as  possible  with  Hvass  push  brooms 
and  left  to  dry  and  set.  About  ten  days  were 
necessary   for  this. 

An  expansion  joint  of  1  in.  in  width  and  6 
ins.  in  depth  was  left  next  each  curb  and  was 
filled  with   No.   1  pitch. 

When  thoroughly  dry,  the  concrete  was 
carefully  swept  and  refined  local  coal  tar  was 
squeegeed  onto  the  surface ;  about  one-half 
gallon  of  tar  per  sq.  yd.  being  used.  The 
temperature  of  the  tar  on  application  aver- 
aged 210°  F. 

Hot  sand  was  then  spread  onto  the  sur- 
face and  immediately  rolled  with  a  10-ton 
tandem  roller.  During  this  rolling  more  sand 
was  added  as  needed.  After  being  thorough- 
ly rolled,  the  road  was  opened  to  travel  and 
occasionally  more  sand  was  added  as  bleed- 
ing  spots   showed   up. 

The  final  surface  averaged  %  in.  thick ;  in 
no  case  being  over  %  in. 

Owing  to  the  fact  that  the  crqss-section  of 
the  road  was  constantly  changing,  the  con- 
crete was  shaped  by  means  of  center  and 
quarter-grade  stakes  and  the  curb  facing. 
Whenever  the  cross-section  is  constant,  it  is 
much  better  to  use  a  templet  which  is  dragged 
over  the  surface,  giving  a  more  uniform 
surface. 

The  work  was  done  by  the  Shawmut  Con- 
tracting Co.  of  Boston,  whose  bid  for  grad- 
ing was  67  cts.  per  lin.  ft.  and  for  concrete 
surfaced  with  bitumen  was  $1.14  per  sq.  yd. 


:     IV.— COST      OF     SIDEWALK     CON- 
TRUCTION  PER  SQUARE  YARD. 

Labor  mixing      Grading 
and  placing    and  remov- 
concrete.      ing  dirt,  etc. 


ion. 


tarket  to  Broad..  $0.2241 
Sroad  to  Chestnut  .2457 
Ihestnut  to  Pine..  .2133 
'ine  to  Poplar 27 


!rage    cost $0.2383 


$0.2475 
.1638 
.2151 

$0.2088 


;  v.— COST  OF  MATERIALS  ON  JOB, 
)NE  SQUARE  YARD  OF  CONCRETE 
WALK,  BETWEEN  M.VRKET  AND 
^D  STREETS. 

$0,036 

135 

1172 

2646 


of  materials 

r  concreting  

r  grading,  etc.  (approximate) . 

al  cost  of  sidewalk,  sq.  yd $0.9999 


.$0.5528 
.  .2383 
.      .2088 
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Fig.  3 — Progress  Sheet  for  Concrete   Pav  ing  on  W.  5th  St.  from  Broad  to  Chestnut 


an  engineer  is  justified  in  letting  a  contract 
for  this  class  of  work  for  less  than  this  fig- 
ure. He  will  probably  serve  his  clients  best 
by  selecting  the  contractor  who  bids  12  or 
12%  cts.  per  square  foot. 


This  figures  $1.29  per  sq.  yd.  for  the  finished 
pavement. 

It  is  Mr.  Lynch's  opinion  that  these  figures 
can  be  materially  reduced  as  the  demand  for 
this  type  of  road  increases  and  the  contractor 
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becomes  more  familiar  witli  his  work.  Also 
a  pavement  6  ins.  thick  is  not  necessary  m 
all  cases  and  5  ins.  is  ample,  generally  speak- 
ing. This  reduction  in  depth  will,  of  course, 
reduce  the  cost. 


Street    Asphalt    Paving    Mixtures. 

During  the  last  few  years  chemists  and  en- 
gineers throughout  the  country  have  made  a 
great  deal  of  progress  in  the  chemistry  and 
Testing  of  bituminous  materials  used  for  pav- 
ing purposes,  but  the  same  progress  has  not 
been  made  by  contractors  in  their  methods  of 
handling  materials  at  the  asphalt  plants  and 
on  the  streets,  and  this  is  most  essential  for 
producing  a  good  mi.xture.  It  is  probably 
true  that  there  are  a  great  many  more  fail- 
ures of  asphalt  streets  due  to  poor  handling 
of  materials  at  the  plant  and  on  the  street 
than  can  be  laid  to  the  raw  materials  them- 
selves. Some  excellent  suggestions  for  con- 
tractors in  the  proper  handling  of  asphalt 
mixtures  were  given  by  Mr.  H.  B.  PuUar, 
Chief  Chemist,  American  Asphaltum  &  Rub- 
ber Co.,  Chicago,  111.,  in  a  paper  presented  be- 
fore Section  D,  of  the  American  Association 
for  the  Advancement  of  Science,  and  from 
this  paper  we  have  taken  the  matter  in  this 
article.  . 

One  of  the  most  important  features  at  the 
pavinsr  plant  are  the  temperatures.  These 
vary  liccording  to  the  asphaltic  cement  used, 
and"  the  climatic  conditions.  There  are  a  num- 
ber of  asphaltic  cements  on  the  market  which 
are  very  easily  injured  by  overheating  and 
require  different  handling  at  the  plant,  and  it 
would  be  well  for  the  contractor  and  engi- 
neers, before  starting  work,  to  make  a 
thorough  investigation  as  to  the  method  of 
handling  the  bituminous  material  which  they 
propose  to  use,  and  especially  in  regard  to  the 
temperatures  which  it  w^ill  stand  without  in- 
jury. 

In  sheet  asphalt,  sand  is  the  principal  ingre- 
dient and  naturally  should  be  most  seriously 
considered.  It  should  be  clean,  and  moderate- 
ly sharp,  the  grains  varying  in  size  from  Vs 
in.  in  diameter  to  those  passing  a  200-mesh 
screen.  While  it  is  advisable  to  follow  some 
definite  grading  which  has  given  successful 
results,  it  is  not  impossible  to  make  a  good 
pavement  out  of  a  poorlv  graded  sand.  How- 
ever, in  using  a  poorly  graded  sand,  care 
must  be  taken  to  experiment  with  it  in  order 
to  determine  the  proper  amount  of  asphaltic 
cement  and  dust  which  must  be  added  to  give 
a  satisfactory  mixture.  The  engineer  should 
be  careful  in  preparing  specification  for  sheet 
asphalt  pavement  to  specify  a  grading  of 
sand  which  is  procurable  in  the  city  in  which 
the  pavement  is  to  be  laid.  After  a  suitable 
sand  has  been  obtained,  it  is  necessary  to 
test  the  grading  two  or  three  times  each  day 
to  see  that  it  is  running  uniform,  and  should 
there  be  any  noticeable  diiference,  the  per 
cent  of  asphaltic  cement  should  be  increased 
or  decreased  to  meet  change  in  grading. 

Besides  the  sand  and  asphaltic  cement,  dust, 
Portland  cement  or  other  fine  inorganic  ma- 
terial is  the  other  ingredient  used  in  sheet 
asphalt  pavement  mixtures.  It  is  necessary 
before  determining  upon  a  mixture  that  a 
study  be  made  of  the  traffic  conditions  of  the 
street.  The  dust  is  used  to  stiffen  up  the 
mixture  and  the  per  cent  used  depends  upon 
the  above  conditions  and  the  sand  grading. 
For  in.stance,  for  a  heavy  traffic  street,  it  is 
advisable  to  use  from  10  to  15  per  cent  of 
Portland  cement  or  dust,  while  on  light 
traffic  streets  this  mav  be  reduced  to  6  or  8 
per  cent  with  very  satisfactory  results. 

Providing  the  necessary  raw  materials  are 
satisfactory,  the  next  important  requirement 
is  that  they  are  properly  mixed.  The  sand 
should  be  uniformly  heated  to  a  tempera- 
ture of  approximately  350°  F.,  at  which  tem- 
perature it  should  be  combined  with  the 
proper  amount  of  cold  dust  and  the  two 
mixed  for  a  period  of  about  15  seconds.  The 
asphaltic  cement  should  be  heated  to  a  tem- 
perature of  from  250°  F.  to  3-50°  F.,  depend- 
ing upon  the  kind  used,  and  then  added  in 
the  proper  proportions  and  the  mixing  con- 
tinued at  least  45  seconds  longer.  As  this 
mixing  is   probably   the    most   important    fea- 


ture, it  is  necessary  to  have  a  first-class  mix- 
ing man  in  charge,  and  it  is  owing  to  a 
lack  of  capable  men  in  this  capacity  which 
has  been  the  principal  cause  for  a  large  num- 
ber of  failures  in  sheet  asphalt  pavements. 
It  is  very  easy  for  a  mixing  man,  if  he  is  at 
all  careless,  to  put  in  a  few  poimds  too  much 
or  too  little  of  asphaltic  cement  or  to  dump 
a  box  before  it  is  properly  mixed,  which 
when  it  gets  to  the  street  mixed  with  other 
boxes,  is  unnoticeable,  but  which  in  time  will 
cause  serious  trouble. 

Provided  that  materials  have  been  satisfac- 
torily and  properly  handled  at  the  plant,  there 
is  still  a  chance  for  improper  handling  on  the 
street,  and  there  have  been  a  number  of  fail- 
ures due  to  this  cause.  It  is  both  economical 
and  good  judgment  for  the  contractor  to  em- 
plov  onlv  first-class  street  foremen,  rakers 
and  roUermen,  for  the  employment  of  these 
men  insures  him  of  first-class  street  work, 
which  is  most  essential,  and  which  to  the 
average  person  is  the  only  important  part 
of  the  pavement.  The  mixture  should  be  pro- 
tected while  in  transit  from  the  plant  to  the 
street  and  dumped  some  distance  from  the 
spot  on  which  it  is  to  be  spread.  .All  of  the 
materials  should  be  turned  over  before  rak- 
ing and  any  lumps  should  be  broken  up.  The 
raking  should  be  so  thorough  and  so  true  to 
grade  that  it  would  be  unnecessary  after  roll- 
ing to  go  back  and  retouch  the  low  and  high 
places.  As  soon  as  the  material  has  cooled 
sufficiently  to  allow  the  surfacing  roller,  it 
should  be  used,  and  especially  in  cold  weather 
should  this  roller  be  employed  as  soon  as 
possible.  This  gives  the  initial  compression 
and,  if  properly  done,  is  of  great  assistance 
for  the  final  rolling.  The  final  rolling  should 
be  continued  until  the  surface  is  thoroughly 
compacted,  smooth  and  showing  no  signs  of 
roller  marks.  It  is  too  often  the  case  that 
a  fair  amount  of  rolling  is  considered  suffi- 
cient, and  engineers,  inspectors  and  officials 
should  insist  upon  the  proper  amount  of  roll- 


An  Experiment  with   Road   Construc- 
tion by  Convict  Labor  in  Onon- 
daga County,  New  York. 

During  the  season  of  litU  the  Committee 
on  Prison  Employment  of  the  Board  of 
Supervisors  of  Onondaga  County.  New, York, 
in  co-operation  with  Mr.  Frank  E.  Bogardus, 
County  Superintendent  of  Highways,  and 
Mr.  John  S.  Markell.  superintendent  of  the 
penitentiary,  undertook  the  construction  with 
convict  labor  of  a  portion  of  the  road  leading 
from  Amboy  to  Warners.  N.  Y.  The  object 
of  this  work  was  to  determine  whether  road 
construction  by  prison  labor  could  be  made 
profitable  to  the  county  and  towns  and  at 
the  same  time  could  show  earnings  for  the 
penitentiary.  Work  on  the  road  was  started 
on  Aug.  24,  1911,  and  continued  until  Nov.  24. 
1911.  In  this  period  there  was  a  total  of  73 
working  days,  and  during  this  time  practi- 
cally  a  mile  of  road  was  constructed. 

The  road  selected  for  improvement  was 
chosen  with  the  idea  that  the  construction 
would  show  to  the  Board  of  Supervisors  the 
maximum  cost  of  construction  by  prison 
labor  and  with  stone  shipped  from  the  peni- 
tentiary. The  reasons  which  it  was  thought 
would  give  a  maximum  cost  were : 

(1).  All  stone  used  was  shipped  from  the' 
penitentiary  and  practically  the  highest  freight 
rate  in  the  county  of  Onondaga  prevails 
between  Janesville  and  .'\mboy,  it  being  over 
both  the  D.  L.  &  W.  and  West  Shore  rail- 
roads, at  a  commodity  charge  of  55  cents  a 
ton. 

(2).  There  were  no  supplies  or  materials 
on  the  ground  to  assist  in  the  construction  of 
the  road,  not  even  sand,  which  had  to  be 
purchased  and  drawn  a  distance  of  over  two 
miles,  nor  was  there  gravel  to  use  in  the  con- 
crete work. 

(3).  It  was  an  expensive  place  to  get  sup- 
plies of  all  kinds,  because  they  had  to  be 
carted  or  shipped  there,  and  such  bills  were 
heavy. 

(4).  The  road  itself  was  one  of  the  very 
worst    in    the    county   to    construct,    requiring 


much  grading  in  the  first  mile ;  in  ma 
places  there  being  quicksand  and  other  i 
staple  foundations  which  required  a  sub-b 
or  foundation  first  to  be  built  before  there 
could  be  laid. 

(5).     Because    it    being    so    far     from 
penitentiary  it  required  that  the  prisoners 
kept  in  the  locality  and  all  goods  and  supplt 
shipped  there  to  them. 

In  its  report  to  the  Board  of  Supervise 
from  which  these  notes  are  taken,  the  cc 
mittee  states  that  it  would  be  almost  imp' 
sible  for  all  of  the  above  conditions  to  . 
found  in  any  other  part  of  the  country. 

On  Aug.  23  thirty  prisoners  were  moJ 
from  the  penitentiary  at  Jamestown  to  t 
site  of  the  work.  The  prisoners  were  houi 
in  an  old  farm  building,  arrangements  be» 
made  whereby  the  county  was  to  pay  5 
rental  for  the  house  other  than  to  put  itii 
repair.  Work  was  started  the  next  day  ;S 
continued  until  Nov.  24.  At  the  beginn* 
of  the  work  there  were  no  tools  whater 
for  use  except  those  borrowed  from  ; 
town  of  Camillus  and  others;  and  owing) 
the  fact  that  the  keepers  and  prisoners  w; 
totally  unaccustomed  to  the  work  and  ; 
manner  of  doing  it,  and  owing  to  the  furtl,- 
fact  that  the  facilities  were  very  inadequi, 
very  little  eft'ective  progress  was  made  dur; 
the  first  tw-o  weeks.  Weather  conditions  ai 
were  bad  during  the  latter  part  of  the  wo'. 
In  October  alone  there  were  11  rainy  da. 
During  the  last  month  of  the  work,  owing) 
the  lateness  of  the  season  and  the  inclemencjf 
the  weather,  little  progress  was  made,  si 
this  at  a  much  greater  than  normal  exper. 

The  net  cost  of  the  construction  of  the  n; 
of  road,  as  given  in  the  report,  was    s  fo!lo\: 

Team    "work    $1 - 

Freight  on  stone  at  55  cts.  per  ton  and 

demurrage   1.4'> 

Water  used   by  prisoners  and  for  pud- 

dline  on  road   2i) 

Rent  of  roller  at  $10  per  day Hi) 

Blacl<smilhing  and   repairs i'. 

Tools,    net   cost    I'' 

Repairing   prisoners'    house,    etc '' 

Transporting  prisoners    

Net    cost    of  supplies    for   prisoners,    ; 

Inclxiding-  food   and  clothing,    etc 

Net  cost  of  supplies  on  road 

Cost    of   stock    used   on   road,    including 

cement,    sand,    metal   and   lumber   for 

sluices,    etc 25)i 

Salaries   of   extra   keepers   employed  by 

penitentiary  on  account  of  extra  work 

caused  by  road   l,02f! 

Board  of  all  keepers  used  on  road d'^ 

Total    5." 

In  the  five  contracts  heretofore  let  by 
county  tl^  average  cost  per  mile  v^ 
$G,122.87.  In  only  one  of  these  contracts  m 
it  contemplated  to  ship  in  the  stone.  In  Is 
one  contract  the  cost  is  $6,833.55,  but  j 
stone  would  require  only  one  freight,  r 
about  one-half  the  rate  paid  for  the  sti; 
shipped  in  for  the  convict  labor  road.  The- 
fore  in  order  ta..:jjnake  a  fair  compariii 
between  the  contract  cost  of  roads  and  " 
convict  labor  roads  the  committee  points  t 
that  the  freight  paid  in  this  instance  shol 
be  deducted;  and  if  only  one-half  of  s 
freight  charge,  or  $7.32.71.  is  deducted,  e 
net   cost   would   be  $5,168.56. 

While  not  much  show-ing  was  made  in  e 
way  of  saving  to  the  county  on  this  pie 
of  road,  the  committee  believes  that  the  ct- 
of  this  piece  of  road,  being  the  maximi 
cost,  shows  that  road  w'ork  can  be  donei 
this  manner  after  the  forces  are  fully  org- 
ized,  equipped  and  experienced,  cheaper,  r 
at  least  as  cheaply  as  by  contract  work,  :i 
at  the  same  time  credit  to  the  Penitentiari 
fair  amount  for  the  labor  of  the  prisoners. 

It  should  be  borne  in  mind  that  the  org; 
ization  e.xnense  is  as  great  for  one  mile  t 
road  as  for  three  miles:  therefore,  the  ct 
at  the  end  of  the  first  mile  is  always  me 
in  proportion  than  at  the  end  of  any  ac- 
tional mile. 

.Another  condition  which  has  increased  e 
cost  of  this  work  has  been  due  tn  the  ft 
that  the  law  regarding  the  number  of  hos 
prisoners  may  be  employed  is  uncertain,:! 
therefore  the  Superintendent  of  the  Penit- 
tiary  thought  best  not  to  work  them  or 
eight  hours  a  day,  whereas  under  the  contit 
system  the  men  are  emnloved  ten  hours  ei 
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j  •  thus,  working  tliem  but  eight  hours  a 
ij  increased  the  number  of  days  required 
,]omplete  the  road  20  per  cent,  and,  conse- 
iiiitly,  added  just  that  20  per  cent  to  the 
3:)unt  of  the  cost  of  the  keepers'  salaries 
i  their  board,  beside  also  increasing  the 
irt  of  teams  five  cents  per  hour,  for  teams 
;'  be  hired  for  ten  hours  each  day  at  S4.50, 
k  in  order  to  get  teams  for  only  eight 
lirs  each  day,  it  was  necessary  to  pay  $4 
i>  day,  or  oO  cents  an  hour.  It  also  natu- 
r  V  increased  the  maintenance  of  the  pris- 
o'rs  that  amount  and  also  increased  the 
r  er  hire  exoensc,  for  it  was  necessary  to 
r  the  same  rate  per  day  for  eight  hours 
,it  would  have  been  for  ten  hours. 

he  work  took  73  days  of  eight  hours  each, 
'  had  it  been  possible  to  have  worked  the 
I  n  ten  hours  each  day  with  the  same 
J  sunt  of  efficiency,  the  same  work  could 
■  e  been  accomplished  in  oO  days,  or  at  a 
iing  of  two  weeks,  with  the  consequent 
:  ing  of  two  weeks"  loard  of  the  prisoners 
I  keepers,  cost  of  teams  and  salaries  of 
.  pers  and  expense  of  roller  and  engineer. 
;  saving   in    the   keepers'     salaries    would 

e  amounted   to  about  $200,   the   board  of 

:    keepers   about  $100,   and   a   result   in   the 

ing  of  team   hire   of   about  SlTo,   making 

otal  saving  from  these  items,  by  lessening 

work  of  two  weeks,  of  about  $475,  with 

saving  on  the  roller  not  figured, 
t   was   originally    intended    to    build    three 
c.i  of  road  so  if  the  house  be  used  for  all  of 

work,  then  only  one-third  should  be 
irged  to  the  contract  mile  and  there 
uld  be  a  credit  of  S63.15  from  this 
irce.  The  Penitentiary  would  have  to 
ird  the  regular  keepers  at  the  Peni- 
tiary  if  they  were  not  on  this  con- 
ct:  therefore,  if  only  the  board  of  the 
ra  keepers  hired  on  account  of  this  work 
i  charged,  there  would  be  a  savin.g  in  this 
nner  of  $130.25,  n  aking  a  total  saving 
■m  these  items  of  $193.40. 
f  these  deductions  were  made  from  the 
cost  of  $5,1()8.56.  the  committee  states,  then 
5  road  would  be  on  a  fair  basis  of  compari- 

with  these  other  contracts,  and  it  would 
ve  the  actual  cost  to  the  county  $4,975.16. 
(f  to  this  sum  should  be  added  50  cents  a 
y  for  each  day  of  labor  performed  on  the 
id  by  the  prisoners,  viz. :  73  days,  with  an 
crage  of  .34.67  men  per  day,  or  a  total  of 
■31%  days  of  ten  hours  each,  at  50  cents 
day.  would  equal  $1,012.60.  If  the  stone 
is  also  charged  up  at  25  cents  a  ton,  viz.  : 
Oi  tons  at  25  cents  a  ton,  would  equal 
.'5.25,  making  a  total  of  $1,637.85   credited 

the  Penitentiary  by  reason  of  stone  and 
lor  of  the  prisoners.  The  gross  cost  of 
mile  of  road  under  conditions  equaling 
3se  prevailing  in  the  other  contracts  would 
;n  amount  to  $6,613.01. 
If  the  law  could  be  amended,  allowing  the 
isoners  to  work  ten  hours  daily,  from  this 
uld  be  deducted  the  further  saving  which 
luld  be  made  by  working  the  prisoners  ten 
urs  a  day,  the  sum  of  $475  .  This  would 
ike  the  road  cost  the  county,  under  all  or- 
aary  and   equal   conditions   with   the   other 


contracts  let  In  iht;  cuui,-;,,  $6,138.01.  If  no 
freicht  was  necessary,  as  m  the  lowest  of  the 
county  contracts,  th.n  a  Inrthcr  sum  of  $732.31 
could_  bc_  deducted  and  the  cost  then  would 
be  $5,405.70.  as  compared  with  the  contract 
cost  of  $5,365  17. 

It  can  be  seen  by  the  above  figures,  states 
the  report,  that  putting  this  present  operation 
upon  the  .same  footing  with  other  county 
contracts,  that  sonic  saving  can  be  made  to 
the  county  of  Onondaga  in  the  cost  of  the 
road  and  at  the  same  time  crediting  to  the 
Penitentiary  the  sum  of  $1,637.8-5,  as  earnings 
for  three  months'  time  of  o4.(i7  prisoners. 

As  is  shown  bv  the  above,  that  if  34. '7  men 
per  day  for  three  months'  time,  or  73  actual 
working  days,  earned  for  the  county  $1,637.85, 
it  is  very  easy  to  he  seen  that  if  300  of  the  over 
400  men  at  the  Penitentiary  couKl  be  em- 
ployed at  as  profitable  work  for  six  months 
of  the  year,  the  Penitentiary  would  receive 
a  credit   from  such  source  of  $28,000. 

The  committee  is  of  the  opinion,  and  rec- 
ommends that  only  sucli  expenditures  as  it 
authorized  should  be  a  charge  upon  road 
building,  and  if  this  was  done  in  this  instance 
and  the  Penitentiary  furnished  .the  labor  on 
the  same  basis  as  if  it  w-as  furnishing  it  to  a 
contractor  for  so  much  per  day  per  man,  and 
the  Penitentiary  carry  their  own  maintenance, 
the  result  would  then  show  the  following : 
Total  expenditures  by  committee,  including 
$1,470.53  for  freight  and  tools  purchased  bv 
Mr.  Markell,  $3,928.49.  If  the  committee 
should  pay  each  prisoner  $1  per  day  for  each 
day  for  ten  hours  employed,  or  $2,025.20.  and 
pay  for  stone  at  25  cents  per  ton,  $625.2-5,  it 
would  make  this  road  cost  per  mile  $6,578.94. 
If  from  this  should  be  deducted  one-half  of 
freight,  or  $7.32.15  (to  put  it  on  same  basis 
as  contract),  which  would  make  the  cost  of 
the  road  on  that  basis,  $,5,846.79. 

At  the  same  time  the  Penitentiary  is  cred- 
ited $2,650.45  for  labor  and  stone  as  the  result 
of  34.67  men  per  day  for  73  days'  work,  or 
a  total  term  of  three  months,  and  upon  this 
basis,  it  would  seem  to  the  cominittee  that 
the  Penitentiary  could  stand  the  expense  of 
maintenance  of  keoeers,  if  no  more  keepers 
were  employed  than  absolutely  required  and 
leave  a  nice  profit  for  the  Penitentiary. 

On  this  basis  300  men  of  the  Penitentiary 
for  six  months  would  earn  $42,406,  from 
which  would  have  to  be  deducted  the  board 
and  salary  of  the  keepers. 

The  committee  was  very  much  pleased  with 
the  experiment  from  the  standpoint  of  the 
prisoners  themselves,  for  in  the  course  of  the 
work  it  is  safe  to  say  that  there  were  at  least 
100  different  men  at  work  on  the  job  and  not 
one  escaped,-  or  attempt  to  escape  was  made, 
and  no  difficulty  of  any  importance  was  ex- 
perienced. 

The  prisoners  themselves  enjoyed  the  work 
and  much  preferred  it  to  confinement  at  the 
penitentiary,  many  of  them  expressing  the 
wish  that  the  work  might  continue  all  winter. 
The  coiTimittee  is  satisfied  that  much  good 
has  been  done  the  men  thetnselves :  that  their 
health  has  been  benefited  to  a  great  extent, 
and  that  when  they  are  discharged  they  have 


been  in  a  condition  to  and  have  found  em- 
plo5'ment  and  are  in  better  condition  to  hold 
such  employment   reeularly. 

The  committee  is  also  strongly  of  the  opin- 
ion, from  the  experiment,  that  in  working 
50  men  on  the  road  that  but  five  guards  or 
keepers  are  needed  instead  of  seven,  as  was 
used  in  this  case,  namely,  three  for  day  and 
two  for  night  watchers,  and  if  this  was  done 
it  would  result  in  the  saving  of  $160  a  month 
for  their  board  and  salaries. 

The  prisoners  were  found  to  work  faith- 
fully and  showed  more  of  a  willingness  to 
work  than  was  predicted,  but  the  committee 
believes  that  much  more  efficient  work  could 
be  secured  from  the  men  if  the  law  was 
changed  so  that  for  each  month  of  faithful 
service  on  the  road  a  prisoner  could  receive 
a  deduction  of  five  days  from  his  sentence; 
such  faithfulness  to  be  determined  bv  the 
Superintendent  of  Highw-ays  and  the  Super- 
intendent of  the  Penitentiary,  and  the  com- 
mittee recommends  that  if  this  work  is  con- 
tinued, that  the  Board  endeavor  to  get  such 
legislation. 

One  difficultv  and  handicap  in  this  experi- 
ment has  been  the  inexperience  of  the  keep- 
ers, and  in  some  cases  the  unwillingness  of 
the  keepers  to  make  the  best  effort,  and,  of 
course,  it  is  necessary  in  the  success  of  this 
work  that  the  keepers  act  as  foremen.  It  is- 
thereforc  also  recommended  by  the  commit- 
tee, that  if  this  work  is  continued,  such  keep- 
ers be  required  to  act  as  foremen,  and  if 
found  comnetent  and  faithful,  that  they  be 
paid  an  additional  -50  cents  a  day  while  em- 
ployed on  construction  work. 

The  committee  has  found  from  this  experi- 
ment that  at  least  -50  prisoners  should  be  kept 
on  the  road  at  all  times,  in  order  to  work  to 
the  best  advantage  and  greatest  efficiency,  and 
as  this  was  not  the  case  during  this  work,  the 
committee  recominends  that  if  this  work  is 
continued,  at  least  50  prisoners  be  furnished 
for  work  on  the  road  at  all  times. 

It  is  also  further  recommended  by  the  com- 
mittee, that  if  road  building  is  continued,  that 
sectional  quarters  be  built  for  both  men  and 
keepers  which  can  be  handily  inoved  from 
place  to  place,  so  that  such  quarters  can  be 
kept  in  the  immediate  vicinity  of  the  con- 
struction work,  thus  making  it  more  con- 
venient to  handle  the  men  at  work;  and  if 
quarters  were  made  for  the  keepers,  the  lodg- 
ing of  the  keepers  could  be  saved  to  the 
countv-  and  also  their  board  by  having  their 
cooking  done   in   such  camp. 

The  committee  believe  that  if  they  could 
have  prosecuted  thi,s  work  to  the  completion 
of  the  three  miles  of  road  with  favorable 
seasons,  with  the  experience  already  acquired, 
they  could  build  each  succeeding  mile  for  at 
least  S-500  less,  since  the  worst  part  of 'the 
three  miles  is  completed. 

The  committee  believes  that  road  building 
by  the  convicts,  if  it  receives  co-operation  of 
the  officials  and  men  in  charge,  can  be  made 
profitable  to  the  county  and  town,  and  at  the 
same  time  show  earnings  for  the  Penitentiary 
greater  than   heretofore  shown. 
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)st  of  Trenching  with  Sewer  E.xcava- 
tor  in  Mounds ville,  W.  Va. 

Contributed   by   A.    W.    Peters,    Resident 
Engineer. 

.Vork  was  begun  on  the  Moundsville  sewer 
tem  in  May,  1911.  Labor  troubles  devel- 
M  a  few  weeks  later.  The  contract  time 
5  one  year.  The  cuts  called  for  were  as 
lows:  3%  miles  of  trench  from  0  to  6  ft.; 
!4  miles,  from  6  to  8  ft.  deep ;  3  miles,  from 
to  10  ft.  deep ;  and  3  miles  of  trench  in 
ich  the  cut  was  greater  than  10  ft. 
rhe  contractor,  finding  the  soil  suitable  for 
chine  work,  purchased  a  No.  00  Chicago 
wer  Excavator,  steam  driven.  The  excava- 
was  fitted  with  buckets  "22  ins.  wide,  and 


a  separate  set  of  buckets  27  ins.  wide  was 
secured.  The  length  of  arm  was  8  ft.,  with 
an  extra  2  ft.  extension  for  use  in  cutting 
trenches  10  ft.  deep.  The  contractor  was 
then  in  shape  to  handle  '23  out  of  26  miles  of 
his  trench  work,  regardless  of  labor  condi- 
tions. 

The  topography  of  Moundsville  was  favor- 
able to  machine  work;  the  grades,  within  the 
corporate  limits,  being  very  light.  The  soil 
was  excellent  for  machine  work,  being  mostly 
fine  sand  mixed  with  loam  and  unstratified 
yellow  clay,  moist  enough  to  stand  well  with 
only  occasional  vertical  braces.  Where  the 
sand  and  loam  predominated  in  the  mixture, 
the  machine  made  big  daily  runs;  when  the 
clay  predominated,  the  going  was  much  harder 


and  slower.  At  places  soil  w'as  encountered 
which  was  as  stiff  as  a  glacial  drift  hardpan, 
but  which  contained  no  boulders,  or  even 
small   stones. 

.^s  tlie  light  cuttings  handled  by  thi.s  ma- 
chine were  situated  between  the  two  trunk 
sewers,  and  therefore  pretty  well  bunched, 
not  much  time  was  lost  in  shifting  the  ma- 
chine from  one  street  to  another.  When  an 
occasional  long  shift  was  necessary  the  ma- 
chine traveled  under  its  own  power  at  the 
rate  of  1%  miles  per  hour.  "Table  I  gives 
the  operating  cost  of  the  excavator,  A  little 
explanation  is  due  some  of  the  items : 

Superintendence. — Four  gangs  working, 
therefore  one-quarter  of  superintendent's  time 
is  charged  to  the  excavator. 
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TABLE   II.— QUANTITIES   AND  COSTS   OP  MACHINE    EXCAVATION    ON    SEWER    WOKK. 

Cu.  yds.  Cost 

Hours  per  per  cu.  „  , 

Lin    ft  ^ver  actual  hr.  actual  yd.  actual  Cost  per         Remarks. 

Run                 trench     depth.     Excav.  run.  run.  run.         Cu.  yds.       yd.  on 

No             e.xcavated.  Ft.  Cu   yds.  Time.  Time.  T.me        Per  day.   day  basis. 

1                             kQO  6  6  264  10  26.4  $0.0S2               2b4               ?0.08.i 

i 565  75  286  10  28.6  0.075             2.SG    .            0.075 

\ 63S  6  5  "81  10  28.1  0.076              2S1                0.076 

I- io  86  SOS  9  34.2  0.063             308                0.070 

r; 547  67  248  7.5  33.0  0.067 

I lli  6  0  73  2.5  29.2  0.074             321             .0.067 

I ije  7  2  150  7  21.4  0.101 

I too  6.0  30  2  15.0  0.143              ISO                0.119 

7 ISO  S'  64  4  16.0  0.135 

i ^7"  n^  127  4  31.8  0.068      191       0.113 

i 340  6.9  159  7.5  21.2  0.102 

o 130  4  3  38  2  19.0  0.113     197      0.109 

g loo  43  30  2  15.0  0.143 

1-- 16'  68  75  3.5  21.4  0.101             lOn               0.204                              . 

lX 100  6  8  46  3  15.3  0.140                46                0.46S      Broken     chain. 

iV ,65  78  298  10  29.8  0.072             298                0.072 

U loo  64  87  10  8.7  0.248               87               0.248      Bad  banks. 

it 083  6'.4  123  5  24.6  0.088 

li 5oo  6  9  93  5  1S.6  0.115            216               0.100 

H loo  5  5  37  4  9.2  0.234               37               0.582      Long  shift. 

\l 400  5  0  135  10  13.5  0.159              135                0.159 

IB 109  5.0  37  5  7.4  0.290 

16 348  5  5  130  5  26.0  0.083             167               0.129     Wet. 

?7 450  5.5  168  10  16.8  0.128              168                0.128 

\l 94S  6  0  114  8.5  13.4  0.160             114              0.189 

19 517  6  3  191  10  19.1  0.112             191              0.112 

ift 5no  6  0  82  10  8.2  0.262               82               0.262      Bad  banks. 

21 5i6  58  124  10  12.4  0.173              124                0.173 

22 400  7:0  190  9.5  20.0  0.108              190                0.113 

23.'.".'.'.'.'.'.'.!     400  4.0  108  6.5  16.6  0.129             108               0.200      Long  shift. 

Totals     4.096  203 

23  X  $**1  55 
1^ =  aver,   cost  per  cu.    vd.    =   $0,121   on  10-hour  day  basis. 

4096 
203  X  2.153  ^  ,  •        ».         ,       . 
—  aver,  cost  per  cu.  yd.  =  $0,107  on  actual  running  time  basis. 

4096 


Sheeting. — Although  this  item  has  been  fig- 
ured into  the  daily  cost,  yet  there  were  times 
when  no  bracing  was  necessary,  the  banks 
standing  up  well  during  the  backfilling  and 
flushing.  For  those  cases  where  vertical  brac- 
ing is  not  necessary  our  excavation  cost  is 
slightly  high,  or  on  the  safe   side. 

Coal — A  steam  driven  machine  was  se- 
lected by  the  contractor,  because  there  are 
three  bituminous  coal  mines  within  a  mile  of 
the  city  which  supply  coal,  run  of  mine,  at 
5  cts.  a  bushel,  7  cts.  delivered. 

Depreciation. — In  this  particular  case,  no 
serious  breakages  have  occurred  to  date,  most 
of  the  smaller  delays  being  dtie  to  the  break- 
age of  links  in  the  bucket  chain,  the  defective 
links  being  easily  replaced.  Still  a  time  must 
come  when  the  breakages,  figured  not  in  dol- 
lars and  cents  necessary  to  replace  defective 
parts,  but  in  delays  to  the  general  progress 
of  the  work,  must  convince  the  contractor 
that  the  efficiency  of  his  machine  is  low 
enough  to  allow  of  its  being  discarded.  It 
mav  be  that  five  years  is  a  conservative  esti- 
mate; if  so.  then  the  costs  deduced  from  this 
depreciation  are  on  the  safe  side — a  good 
place   for  them  to  be. 

Table  II  shows  the  work  done  by  this  ma- 
chine in  a  run  of  23  consecutive  working 
two  wavs.  First,  on  actual  running  time,  or 
hourly  basis :  second,  the  work  done  per  day 
is  placed  against  the  total  daily  operating  cost. 

Table  II  shows  this  excavator  during  a  run 
of  2'S  consecutive  working  days,  with  time 
lost  in  making  shifts  from  street  to  street  and 
delays  due  to  waiting  for  the  pipe  layers  in 
wet  ditches,  handled  an  average  178  cu :  yds. 
per  day,  at  an  average  cost  of  12  cts.  per  cubic 
yard.  The  maximum  yardage  per  day  was 
308. 

The  table  also  shows  that  during  actual 
running  time  the  machine  excavated  on  an 
average  of  20.2  cu.  yds.  per  hour  at  a  cost  of 
$0,107  per  cubic  yard. 

In  the  column  of  costs  based  on  actual  run- 
ning time,  we  find  results  ranging  from  $0,063 
to  $0,290.  It  is  well  to  note  that  the  low 
figure  of  0.0G3  was  made  in  a  run  of  .530  ft. 
in  9  hours  with  an  average  trench  depth  of 
8.6  ft.  This  is  significantly  the  ma.ximum 
depth  quoted  in  this  record.  Partly  in  ex- 
planation of  this  low  cost  it  may  be  stated 
that  in  shallow  trench  work  the  upper  0  or  8 
ins.  of  road  metal  or  even  solid  compacted 
surface,  which  in  comparison  to  the  rest  of 
the  ditch  is  hard  to  excavate,  forms  a  con- 
siderable percentage  of  the  total  material  ex- 
cavated. 


COST    OF    BACKFILLING    THE    TRENCH. 

The  backfill  is  divided  into  two  parts :  first, 
the  foot  of  earth  covering,  which  is  thrown 
in  and  tamped  by  hand,  which  serves  as  a 
protection  for  the  pipe  and  the  cement  joints 
during  the  24  hours  in  wliich  the  ditch  is  left 
open  for  the  joints  to  set  up  before  flushing 
can  cominence;  and,  second,  the  remainder  of 
the  backfill  which  is  put  in  with  team  and 
scraper  and  flushed  and  settled  with  water. 

Part  I. — Part  1  may  be  estimated  at  16  cts. 
per  cubic  yard,  although  the  variation  from 
this  average  cost  was  great  in  some  instances. 
It  is  readily  seen  that  in  estimating  the  cost 
of  backfill  per  lineal  foot  on  ditches  of  various 
depths,  the  proportion  of  this  expensive  form 
of  backfill  varies  inversely  as  the  depth.  It 
has  also  been  noted  that  in  shallow  trenches 
the  cost  per  cubic  .yard  of  excavation  runs 
higher  than  the  same  unit  cost  in  ditches 
whose  depth  approximates  the  maximum 
reach  of  the   digging  arm. 

Part  2. — The  trench  above  the  1  ft.  cover- 
ing was  filled  with  a  Sydney  scraper  and 
team.  Water  was  run  into  the  ditches  during 
this  fill,  from  the  hydrants,  with  a  meter  on 
the  line.  Two  men  followed  behind  the 
scraper,  cleaning  out  the  gutter  and  rounding 
off  the  top  of  backfilled  trench. 

The  daily  cost  of  this  part  of  the  backfill 
is  shown  in  Table  III. 

The  operating  cost  per  day  for  the  scraper 
outfit  was  as   follows : 

Team    and    driver %  4.50 

Helper   tm    scraper 1.7.T 

Helper  on  hose,   etc 1.75 

Cleaning  up  gutter,  2  men  at  $1.75 3.50 

Water,  5,000  gals.,  at  10  cts.  per  M 50 

Per  day  of  ten  hours $12.00 

Per  hour    $  1.20 

On  this  work  B.  F.  Sweeten  &  Son  of  Cam- 
den, N.  J.,  were  the  contractors.  Chas.  E. 
Collins  of  Philadelphia,  Pa.,  was  consulting 
engineer,  and  the  writer  was  resident  engi- 
neer, in  charge  of  construction. 


TABLE     I— DAILY     OPERATINS     COST    C 
CHICAGO    SEWER   EXCAVATION  AT 
MOUNDSVILLE.   W.  VA. 

Operation: 

Superintendence     j  \ 

Engineer   and   helper 4' 

Watchman    j 

Coal,   15  bu.  at  7  cts j 

Water.   1  single  team 2 

Plumber,    service    pipes,    average 1^ 

Total    .^ 

Sheeting:  Uprights  and  jacks;  no  rangers. 

2   men  at   $1.75 $3 

Lumber,   used   repeatedly,   neglected. 

Maintenance: 

Replacing  dull   spuds   on  buckets $0 

Engineer's     time     Sunday     cleaning    up, 

$3.00/6     0 

Miscellaneous     0 

Total    $  li 

Depreciation: 

Life  of  machine  figured  at  5  years.  9 
months  to  the  year,  25  days  to  the 
month    14, 

Daily  total    $21, 

Hourly    total    $2, 


Accounting    in    Waterworks    Depa. 
ments  of  Small  Cities.* 

Because  a  waterworks  plant  is  small  is  1 
adequate  reason  for  laxity  in  its  system  : 
records  and  accounting.  Indeed,  all  : 
greater  should  be  the  necessity  for  accun, 
convenient,  systematic  and  comprehens! 
records.  Good  bookkeeping  and  well-kt 
records  are  absolutely  necessities  to  the  s- 
cessful  conduct  of  any  enterprise,  no  mat? 
how  small  or  large  it  luay  be.  Even  in  ; 
smallest  waterworks  plant  such  a  systi 
should  be  employed  as  will  disclose  at  ;; 
time  the  actual  working  conditions  of  ; 
business.  Moreover,  it  should  be  in  such  fci 
that  comparisons  may  readily  be  made  vm 
any  corresponding  period  in  the  history  [ 
the  enterprise.  To  the  alert  and  wide-aw;; 
manager  such  comparisons  are  fraught  wi 
many  enlightening  suggestions  which  he  il 
find  to  be  valuable  aids  in  the  prosecution  f 
his  work.  For  instance,  in  the  purchase! 
coal,  a  comparison  of  the  results  obtaiil 
from  the  different  grades  will  disclose  whi 
is  best  and  most  economical  to  use.  A  C(- 
parison  from  day  to  day  of  pumpage  i- 
ords,  laboratory  test  records,  coal  consui- 
tion  records,  recording  pressure  gauge  1- 
ords  and  watchmicn's  clock-dial  records,  '1 
all  be  found  to  be  abundantly  worth  wh. 
Likewise,  a  comparison  from  month  o 
month  of  cash  receipts  and  disbursemes 
when  properly  classified,  will  tend  to  emf- 
size  conditions  needing  correction,  and  y 
so  pointing  out  the  way  to  the  right  sort! 
mangement  as  the  business  develops  d 
grows,  will  make   failure  improbable. 

The  office  records  should  show  compley 
of  what  the  phy.sical  plant  consists.  E\y 
water  main  should  be  definitely  shown  aso 
location,  connection  and  size.  Every  vai 
fire  hydrant,  curb  stop-box  and  service  |e 
should  be  correctly  mapped,  and  each  set  e 
record  be  made  to  indicate  fully  every  fix'C 
and  purpose  for  which  it  is  to  be  used  by  e 
consumer.  These  really  important  mats 
too  many  of  our  smaller  cities  entirely  di;- 
gard. 

Good  accounting  will  not  permit  the  0- 
ital  investment  account  to  be  charged  'h 
replacements  and   repairs,   nor  will  it  atteit 

♦Abstract  of  paper  by  B.  L.  Loomis,  S  t. 
Valparaiso  Home  Water  Company,  Valparai, 
Ind.,  before  the  Indiana  Sanitary  and  W^r 
Supply  Association,    Indianapolis.    Feb.   16,  1- 


TABLE  TII.- 


Length 
trench. 

Ft. 

150 

550 

800 

280 

600 

565 

445 

974 


Depth 
trench. 

Ft. 

6.5 

4.0 

4.0 

5.0 

3.0 

5.0 

5.0 


COST    PER   CUBIC   YARD    OF    SCRAPER    BACKFILL 
Cost  per 


Backfill. 
Cu  yds. 
65 

147 

,      213 

93 

120 

188 

148 

974 


Actual 

time. 

Hours. 

3 

7 

6.5 

3.5 

5 

5 

5 
35 


Cu.  yds. 
per  hr. 

22 

21 

33 

27 

24 

38 

29 


cu.  yd. 

Cost  per 

actual 

Cu.  yds. 

cu.  yd. 

time. 

per  dav. 

day  basis. 

Remarks. 

$0,055 

Depths  taken  tcP 

.057 

212 

$0,057 

of    pipe    coveis- 

.036 

.045 

306 

.039 

.050 

(240) 

.050 

^  day. 

.032 

(376) 

.032 

Vi  day. 

.041 

(296) 

.041 
(.044)* 

Vs.  day. 

35 
•$0,044 


"8  =  average  backfill  in  cubic  yards  per  hour. 
—.  average  cost  per  cubic  yard. 


•uary  28,  V^\2. 


ENGINEER i;G     &     CONTRACTING 


245 


j-eive  bv  overlooking  and  failing  to  take 
consideration  the  very  important  item  of 
■ciation.  

:ussion    of    Engineering    Problems 
onnected  With  Biological  Sew- 
age Disposal.* 

•ib^tract    of     I'.    Aird     Murray's     paper 

c'the    recent   meeting    of    the    Canadian 

Health   Association    was    published    in 

NEERI.NG   &   Contracting   of    January   31, 


-5  5- 


■UK.-rx, 


■— Effluent  Gutter 

:tz3:ri:;c=D 

■   '  -zwinps 

'•--d'tV  I.  Influent 
ripe 


[ng  tCmr§ 


-5  Blow  off  fipe 


1— Sectional   Elevation  of  Experimental 
Eitischer    Tank    of    Sanitary    Dis- 
trict  of   Chicago. 

The  discussion  of  the  paper,  by  Mr. 
se  and  Mr.  Murray,  is  interesting  and  is 
1  here  to  supplement  the  abstract  for- 
y  published : 

Langdon  Pearse.— I  have  been  interested 
;adlng  the  paper  ot  Mr.  T.  Aird  Murray. 
am  fflad  to  furnish  some  discussion  thereon, 
le  light  of  the  experimental  work  which  I 
conducting  for  the  Sanitary  District  of 
ago,  as  well  as  our  engineering   investiga- 

less  very  greatly   mistaken,   Great   Britain 
a  Royal   Sewage   Commission   as   early   as 

Later,  in  1888,  the  Lawrence  experiment 
on  was  established  by  the  Massachusetts 
;  Board  of  Health,  serving  as  a  pioneer  in 
experimental  field  in  the  United  States 
n  Lawrence  came  many  ideas,  adopted 
ad  as  weU  as  in  the  U.  S.  In  later  years 
rlmental  stations  have  been  operated  at 
mbus,  0.:  Gloversville,  N.  Y.;  Waterbury, 
1.;  Ihc  Massachusetts  Institute  of  Tech- 
ry;  Philadelphia,  Pa.,  and  Chicago,  111.  In 
nany  and  France  much  has  been  done 
lltlons    abroad,     however,     differ     radically 

those  in  the  United  States.  From  these 
rlmental  stations  much   definite   data  have 

accumulated. 

SEPTIC  TANKS. 
cm  the  available  data,  I  agree  with  Mr. 
ray  that  it  has  been  abundantly  proven  that 
early  claims  of  the  promoters  of  the  septic 
I  were  greatly  exaggerated.  In  general  I 
'•ve,  however,  that  as  regards  the  amount  of 
ise  found  in  a  septic  tank,  less  will  he  found 
ii  In  a  settling  tank,  and  more  than  in  an 
j;cher  tank.  The  accompanying  table.  Table 
.  ivins  some  of  the  results  at  39th  St.  is 
'  n  from  a  report  made  by  me  to  our  Chief 
^ineer.  Mr.  Wisner.  The  diffleulty  with  the 
iie  tank  is  the  control  of  the  unloading  of 
sludge  by  violent  action.  Our  septic  tank 
1  at  times,  over  a  period  of  two  days,  deliv- 
I  five  times  as  much  suspended  matter  as  in 
li  influent,    eventually    blowing    out    all    the 

jilscussion   by   Langdon    Pearse,    of    Chicago. 
I  T.    Aird  Miirrav,   of  Toronto,    of   Mr.    Mur- 
i|s  paper  before  the   Canadian   Public  Health 
JClatlon;  Dec,   1911. 


sludge.  In  an  c-xaminatiii:'  of  the  sewage  dis- 
posal facilities  of  a  small  (own  near  Chicago.  I 
recently  found  a  septic  lank  eight  years  old 
which  had  never  been  cleaned.  Half  the  tank 
was  full  of  peaty  scum.  The  sludge  was  being 
unloaded  into  a  ditch,  making  a  nuisance  for  a 
mile  or  more  below  the  tank. 

Mr.  Watson,  in  Birmingham,  has  sensed  this 
trouble  and  was  the  tirsl  to  introduce  secondary 
settling  basins  and  then  scrubbing  filters  be- 
tween the  septic  tanks  and  the  sprinkling  fil- 
ters. I  believe  th.at  his  idea  is  correct,  and 
that  in  any  sprinkling  filter  scheme  a  screen  or 
scrubbing  filter  between  the  tanks  and  the 
filters  is  well  worth  trying  to  reduce  the  cos', 
of  maintenance. 

I  do  not  believe,  however,  that  separate 
sludge  digestion  in  itself  is  a  complete  solution 
of  the  problem.  .\  double  deck  tank  of  the 
ICmscher  type  is  desirable  in  order  to  have  the 
settling  matter  always  entering  the  digestion 
chamber  in  small  amounts.  At  the  39th  Street 
testing  station,  in  the  slndge  digestion  tank 
(into  whicli  fresh  settling  basin  sludge  has  been 
blown  at  fretiuent  intervals)  was  the  only  nui- 
sance on  the  grounds. 

EMSCHER  TANK. 
We  have  been  operating  an  Emscber  tank  at 
the  e-xperiment  Etation  for  over  18  months  with 
very  .satisfactory  results.  The  tank  was  re- 
cently remodeled,  and  is  shown  in  its  present 
form  by  Fig.  1.  The  sludge  dries  readily.  Is 
practically  odorless,  and  is  thoroughly  digested 
in  about  six  months.  The  principle  seems  ex- 
cellent. Recently  a  second  tank  of  slightly 
different  design.  Fig.  2,  was  put  in  operation 
to  handle  the  ettluent  of  the  coarser  sprinkling 
filters.  In  the  Kmscher  tank,  it  seems  imma- 
terial whether  the  How  be  radial  or  straight 
away,  as  in  the  diagram  in  Mr.  Murray's  paper. 
We  are  using  a  radial  flow  type  on  the  grit 
chamber  sewage  with  a  flow  of  20,000  rals.  per 
24  hours,  with  success.  Depth,  however,  is 
essential.  I  believe,  for  a  compact  sludge,  full 
of  gas,  to  facilitate  drying.  This  is  a  point 
which  Mr.   Murray  has  overlooked. 

In  the  abstract  of  Mr.  Murray's  paper  pub- 
lished Jan.  31,  we  omitted  the  portion  of  the 
paper  which  compared  the  Emscher  and  Leth- 
bridge  tanks.  A  full  understanding  of  Mr. 
Pearse's     discussion     now    requires     that    we 


The  former  is  designed  to  suit  the  rect- 
angular shape,  and  the  latter,  the  circular 

In  atlopting  the  rectangular  shape  the  fol- 
lowing factors  were  taken  into  considera- 
tion :  . 

It  is  generallv  concluded  that  more  efhcient 
sedimentation,  even  velocity  of  flow,  and 
avoidance  of  eddies  can  be  obtained  by  the 
rectangular   form  than  by  the  circular. 

Circular    tanks    have    been    adopted     more 
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Fig.   2 — Half    Plan    amd    Sectional    Elevation 
of  Experimental    Emscher  Settling   Ba- 
sin,  Sanitary    District  of  Chicago. 

generally    for    the    removal    of   grosser    solids 
and   such    heavy   matters  as   humus   given   off 
from  biological  filters. 
Rectangular    tanks    are    generally    less    ex- 
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Fig.  3— Design   for   Emscher  Tank  on   Special    Sewages.     Dimensions   in    Meters. 


pensive    than    circular     in     construction,     are 
ore    simple    in    operation,    and    require    less 


publish    that    portion    of    the    original    paper 

The  comparison   follows:     The    essential  dif-  ,      ,       ,  - 

ferencc    between    the    "Lethbridge"    tank    and  depth  of  excavation. 

the    "Emscher"    lies    in    the   basis    of    design.  Reliable   data    exist   as   to   the   possibl 
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TABLE  I.— SLUDGE  ACCUMULATION.S  AT  THIRTY-NINTH  STREET  TESTING  STATION. 


Velocity 
min.  per 
second. 


Grit  Chamber  1    H 

0"S"^«'  I  p 

Remodeled     I^*- 

Sedirnentiition 

Septic    

Emscher 


Period 
in  hours. 


Calculated 

Cu.  yds.  , — ^to  Dry  Weight  at  100' 

per  million   Specific  Per  cent  Nitro-  Volatile     Fixed      1' 


^j.-illons.    gravitj'. 
I'eriod  October  15, 


moisture,     gen.   matter,  matter,  so 
i;i09,   to  October  31,   1910. 


0.13 
0.13 
0.13 
O.Ol 

S 

6 

4 


Period 
1  to 


0.32 

0.33 

0.20 

0.026 

2.1 

2.4 

2.6 

2.1 

0.9* 
of  S  Monil'.s 
Ma.\   2. 
.Mill.  0.53|- 


Ma.x 
Min 


1.07 
1.07 
1.04 
1.33 
1.01 
1.02 
1.04 

1.04 


S4.5 

S5.2 

86.3 

40 

112 

1)1 

S9 

S9.4 


from  June  1. 
1.04  SS 


1..5 

1.9 

1.6 

0.76 

2.0 

1.9 

1.6 

1.7 


1.6 


47 
54 

rj7 

21 
51 

54 
47 

10 


39 


53 

46 
43 
79 
49 
46 
53 

60 


61 


ther 
luble. 

6.1 

6.S 
6.2 


4.4 


Durini'  the  present  rear  there  has  been  less  tludse  retained  in  the  Sedimentation  tanks. 

•This ""represents  arnount  actually  cleaned  out  after  10  months.  It  does  not,  however,  repre- 
■sent  a  drgested  residue,  as  a  deal  of  sludge  was  unloaded  by  the  tank  previously. 

tThis  represents  the  average  accumulation  over  a  period  of  u  months  and  is  the  residue  of 
complete    digestion,    sinte    no    sludge    was    blown   out  of  this  tank  by  unloading. 


ficiencics  of  rectangular  tanks,  and  it  is  known 
that  a  sufficient  proportion  of  the  solids  can 
he  removed  in  order  to  obviate  chokage  of 
the  filter  media;  and,  therefore,  there  does 
not  appear  to  be  any  good  reason  for  de- 
parting from  this  particular  form  of  design. 
The'  remainder  of  Mr.  Pearse's  discussion 
follows : 

LETHBRIDGE    T.-^XK. 

I  have  examined  the  design  of  the  "Leth- 
bridge"  tank  with  much  interest,  inasmuch  as 
Dr.  Imhoff  apparently  designed  a  similar  tank 
over  three  years  ago,  as  shown  by  a  drawing 
given  me  by  him,  dated  1907,  see  Fig.  3.  The 
dimensions  are  in  meters.  There  are  several 
points  in  Mr.  Murray's  design  which  are  open 
to  criticism  which  do  not  apply  to  Dr.  Im- 
hoff's  design.  The  use  of  glass  for  the  cover 
of  the  sludge  well  and  floor  seems  unnecessary, 
as  I  believe  that  the  sludge  would  slide  equally 
well  on  concrete  after  operating  a  few  weeks. 
As  a  method  of  construction  to  reduce  the  cost 
of  forms,  the  use  of  glass  (or  concrete  slabs, 
cast  outside)  is  worth  investigation,  particu- 
larly for  the  cover  of  the  sludge  digestion  cham- 
ber. The  slope  of  the  floor  is  too  flat,  I  believe, 
for  successful  operation  without  means  for 
scraping  the  sludge  into  the  digestion  chamber. 
Dr.  Imhoff  has  provided  such  a  scraper,  to  be 
used  several  times  a  day  preferably. 

In  Mr.  Murray's  design,  only  small  gas  out- 
lets are  shown.  From  the  writer's  experience 
with  various  forms  of  tanks,  tht.'Se  vents  are 
too  small  and  would  rapidly  choke  with  the 
"swimming"  sludge  or  scum.  A  larger  area 
for  gas  vents  would  seem  necessary.  No  dimen- 
sions are  given  on  Mr.  Murray's  sketch.  The 
sludge  storage  well,  however,  appears  too  shal- 
low in  depth  to  obtain  the  density  of  sludge 
which  Mr.  Murray  claims.  In  the  experimental 
tank  at  39th  St.,  with  a  depth  of  over  16  ft.,  the 
moisture  content  of  the  sludge  is  rarely  below 
88  per  cent  water.  Depth  is  required  to  obtain 
a  dense  sludge.  That  is  why  Dr.  Imhoff  advo- 
cates depths  of  30  to  40  ft. 

So  far  as  I  can  see.  the  principles  involved  in 
the  Lethbridge  tank  are  identical  with  the 
Emscher,  and  if  the  matter  of  depth  be  in- 
cluded, as  it  should,  the  factor  laid  down  by 
Mr.  Murray  of  saving  in  deptli  of  excavations 
becomes  ot  no  consequence. 

SEDIMENTATION    PROCESS. 

The  .sedimentation  problem  depends  on  ve- 
locities ot  flow,  either  for-w'ard  or  upward,  and 
not  on  the  shape  of  the  tanks,  as  such.  'With 
a  knowledge  of  the  critical  velocities  at  w-hich 
the  desired  size  of  particle  is  to  (je  deposited,  a 
designer  .should  be  able  to  build  a  tank  equally 
effective,  in  either  a  rectangular  straight  flow, 
or  circular  upward  flow  form,  so  far  as  mere 
removal  of  settling  suspended  matter  is  con- 
cerned. For  the  purpose  of  ease  in  cleaning  in 
purely  sjedimentation  tanks,  the  writer  has  ad- 
vised the  trial  of  the  Dortmund  type,  with  hop- 
per bottoms,  to  settle  a  very  heavy  industrial 
sewage  in  the  stockyards.  The  comparative 
cost  of  the  several  types  of  tanks  is  well  illus- 
trated in  the  table  prepared  by  me  for  the 
report  of  our  Chief  Engineer,  Mr.  'Wisner.  (See 
Eng.  &  Cont'g  for  Nov.  29,  1911.) 

Despite  the  greater  cost  of  the  Emscher  tank, 
we  have  recommended  its  use  for  improving  the 
condition  of  the  domestic  sewage  in  Chicago, 
because  we  believe  it  is  the  best  type  todaj' 
for  removing  the  settling  suspended  matter, 
with  a  minimum  loss  of  freshness,  and  a  means 


of    producing    the    minimum    amount    of   sludge, 
thoi'ouglily  digested  and  easy  to  dry. 
SPRINKLING    FILTERS. 

I  have  been  much  interested  in  Mr.  Murray's 
remarivs  on  distribution.  .At  our  experimental 
station  \vc  have  been  operating  five  open  filters, 
one  of  which  has  rubble  sides  and  one  covered 
filter,  through  two  winters.  During  the  second 
winter  T.'no  covered  filter  gave  consistently  bet- 
ter results  both  in  stability  and  nitrification. 
The  crude  sewage  (from  an  area  of  22  square 
miles)  was  never  below  43^  F.,  and  the  maxi- 
mum lo.ss  of  temperature  (through  the  rubble 
sided  filter)  was  16°.  Under  the  winter  condi- 
tions at  Chicago  we  believe  open  filters  can 
be  operated  with  success.  Owing  to  the  re- 
stricted localities  for  sites,  light  covers  may 
eventually  be  necessary  to  prevent  aerial 
nuisance. 

Our  distribution  has  been  made  extremely 
uniform  by  the  use  of  a  Taylor  nozzle,  fed  by  a 
dosing  tank,  the  outlet  of  which  is  controlled  by 
a  butterfly  valve  actuated  by  a  revolving  cam 
cut  to  give  uniform  disti-ibution.  The  writer 
has  been  interested  in  the  revolving  distributors 
but  has  felt  that  no  definite  data  have  ever 
been  presented  to  determine  whether  the  claims 
are  substantiated.  Exact  data  on  plants  of  two 
types  working  side  by  side  are  required  to 
settle  the  question.  The  writer  understands 
that  at  the  experimental  testing  station  of  the 
Massachusetts  Institute  of  Technology,  in  Bos- 
ton, the  traveling  distributor  of  the  Ham  Baker 
type  (tipping  buckets)  has  not  been  found  to 
give  as  good  satisfaction  as  the  fixed  spray  dis- 
tributors working  under  variable  h'eads.  On 
practical  grounds  alone,  the  conclusion  is  borne 
out.  since  in  the  writer's  opinion  it  is  desir- 
able to  dose  the  beds  uniformly  and  as  continu- 
ally as  possible  in  order  to  keep  the  rate  of 
application  as  close  as  possible  to  the  average 
yield.  With  a  traveling  distributor  giving  a 
large  dose  once  only  in  5  to  10  minutes  the 
effect  cei'tainly  cannot  be  obtained.  Where 
land  is  \  aluable  the  circular  beds  cause  a  loss 
of  space. 

SIZE    OF    FILTER    MATERIAL. 

The  size  and  depth  of  the  filter  material  is 
all  important.  Undoubtedly  the  better  results 
can  be  obtained  with  material  as  uniform  in 
size  as  possible.  The  most  favorable  size  for 
higher  rates  ot  treatment  is  1^4  to  2  ins.  With 
the  dilute  domestic  sewage  at  the  39th  St. 
testing  station  yields  of  2,500,000  to  3,000,000 
gals.  (U.  S.)  per  acre  can  be  obtained.  With 
a  depth  of  6  ft.  steady  results  are  obtained. 
The  indications  are  that  graded  material  of 
fine  surfaces  are  not  economical. 
FILTER    DESIGN. 

The  usual  design  for  sprinkling  filters  in 
the  United  States  is  to  have  the  drainage  from 
the  outer  to  the  inner  portion  ot  the  bed.  This 
permits  thorough  inspection  of  the  underdrain^ 
and  flushing  if  required,  since  in  the  more  re- 
cent designs  the  tile  underdrains  open  into  a 
gallery  through  the  walls. 

DISCHARGE   OF    SEWAGE   INTO   WATER    SUPPLY. 

The  writer  is  firmly  of  the  opinion  that  where- 
ever  circumstances  demand  that  sevrnge  should 
be  turned  into  a  water  supply,  the  problem 
should  be  considered  as  a  whole.  Purification 
of  the  water  by  filtration  and  sterilization  in- 
sures a  water  practically  free  from  all  bacteria. 
This  is  usually  much  cheaper  than  the  purifica- 
tion of  sewage  to  the  same  degree  of  bacterial 
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removal,   and   tar   more   certain  as  a  protAv 
measure.      In    many   cases    the   sev/age  pn 
must  be  considered,  too,  first  to  relieve  tlie 
nuisance   on  bathing  beaches,   and  later 
lieve  the  load  o:  pollution  on  the  water 
cation.      Lakes  and   rivers   furnish  an  exc 
means  of  oxidation  for  amounts  of  sewage 
in   their  oxidation  capacity.     Too  great  cc 
tration      without      treatment     may    mean 
nuisance.      Where    a   water    supply   is   poiCj 
however,   the  writer  firmly  believes  in  obtiL 
a   pure   water,    which   today  can   readil'j-  Hq( 
tained  by  filtration,   either  in  mechanical  le, 
with   a   coagulant,   or   on   slow   sand  filterlai 
cording   to    circumstances.      A   small  amoij  , 
hypochloiite     of     calcium     makes    an    exc|ei 
sterilizing  agent  to  finish  the  work  of  the  l|er 

Mr.  ^Murray's  remarks  in  closing  thildi 
cussion,  as  published  in  The  CanadiarJEi 
gineer   of   Dec.    28,   1911,    follow:  f 

In  the  first  instance  I  wish  to  thanlM 
Pearse  for  the  valuable  discussion  he  hastoi 
tributed  with  reference  to  my  paper.  ,'|t 
reference  to  his  remarks  that  conditions  soa 
differ  radically  fiom  those  in  the  United  iX( 
I  would  here  add  that  conditions  in  Cad 
especially  in  parts,  would  prove  to  ditfeiro 
conditions  both  abroad  and  in  the  United  f'.te 
In  Canada  it  is  very  probable  that  the  ith, 
genie  features  of  sewage  disposal  will  reb 
more  attention  than  elsewhere,  for  the  np 
reason  that  Canadian  waters  have  not  :  y. 
become  altogether  unfit  for  water  supplyjvt 
in  their  raw  state.  Under  most  conditi^a  ■ 
populated  areas,  it  appears  reasonable  1 1 
will  prove  cheaper  to  disinfect  surface  at- 
supplies  than  sewage  effluents.  On  the'thi 
hand  it  appears  reasonable  that  the  s;ai 
producer  should  do  something  more  in  ciac 
tion  with  sewage  disposal  than  merely  nov 
a  chemical  nuisance.  In  order  to  prote  f' 
individual  or  isolated  water  consumer,  ur 
districts  and  small  urban  centers,  whiclnia 
not  be  able  to  afford  the  cost  of  effectiveati 
purification,  in  connection  with  most  £_;a- 
disposal  works  now  under  construction  ot'ein 
constructed  in  Western  Canada,  hypoc'jri! 
disinfection  ot  sewage  effluents  is  'oeingldt 
to  the  standard  methods  for  removal  ofolic 
and  putrescibility. 

The  sketch  attached  to  my  paper  is  miilj- 
sketch  and,  unfortunately,  does  not  iM 
many  ot  the  essential  features  of  the  .ell 
bridge  Tank,"  which  can  only  be  shoi  i 
further  drawings.  The  sketch  is  given  :  li 
sole  reason  of  illustrating  the  apron  met'd  i 
isolating  a  sludge  storage  area  in  a  reqngi 
lar  tank.  Further  drawings  are  being  pnare 
and  will  probably  be'  illustrated  in  The  ani 
dian  Engineer.  Mr.  Pearse  will  be  int  ?st( 
to  know  that  it  has  already  been  conclud'  tli. 
the  fore  base  is  too  flat  and  steps  ar£)ein 
taken  to  remedy  this  fault. 

I  am  very  gratified  to  know  that  Mr.  lars 
agrees  with  m^e.^.in.  the  main  principle  '  tli 
removal  of  solids  from  the  supernatant  li'id  i 
sedimentation  tanks  and  that  this  pA;lp: 
will  prove  a  great  advance  upon  the  scalle 
"septic  tank"  where  the  settled  sludge  w  ui 
loaded  back  into  the  liquid  sewage. 

With  reference  to  the  question  ot  d'-h. 
do  not  consider  (hat  it  is  necessary  to  jvid 
great  depths  for  sludge  concentration  Tl: 
British  Royal  Commission,  in  their  5th  'Pcr 
Itiy  stress  more  upon  the  time  allowed  f  cor 
solidation  and  decomposition  of  the  =>"! 
matter.  The  ordinary  flat  septic  tank  hav 
given  sludge  with  as  low  a  water  con  it  a 
SO  per  cent. 

I  cannot  agree  that  a  concrete  surfa  wi 
prove  as  efficient  as  a  glass  surface.  T  t*;;' 
sons  in  favor  of  a  glass  surface  appeaio  "i 
obvious.  All  tests  in  this  connection  she  cod 
clusively  the  higher  efficiency  of  a  glass  rfac 
in  providing  a  minimum  friction  and  ni  a  (' 
bacterial  growth. 


Figures    have    been    submitted   t^ 
Fitzgerald   of   Boston,   Mass.,   by  1. 
Rourke,    Commissioner    of    Public 
regarding  the  proposed  filling  of  S" 
and  the  installation  of  a  new  sewer   > 
for  the   south   end.     The   figures  she  lii' 
the    work    would    cost    about   $9,000,'^ 
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isiction  and  Cost  Data  in  Relation 
i   to  City  Improvements.* 

tI  necessity  of  close  inspfction  grows 
(ir.ipparent  each  year.  The  closest  atten- 
,,    ;■  .1  skilled  inspector  is   necessary   if   a 

■  •,  get  the  best  results  from  the 
.ended  in  public  improvements.  The 
should  be  on  the  work,  to  which  he 
!.  at  all  times  and  under  all  circuni- 
Hc  should  know  the  proper  thing 
I  the  proper  action  to  take  in  any 
vhich  may  be  anticipated, 
spection  does  not  mean,  necessarily, 
spector  should  "split  hairs''  with  a 
on  questionable  points.     Few  plans 

ications  are  drawn  tliat  will  cover 
■iins  encountered  during  the  prog- 
f  construction  of  any  improvement 
iience.  Hence  it  is  of  first  impor- 
the  inspector  in  charge  of  any  im- 

■  should  know  when,  how,  and  why 
from   the   plans   and    specifications 

nade.  Furthermore,  close  attention 
■  part  of  the  inspector  commands  the 
p:  of  the  contractor,  and  reflects  credit 
•  engineering  department.  The  general 
n  tion  of  the  contractor  for  doing  honest 
r  should  not  operate  to  lessen  the  vigi- 
1-  if  the  inspector. 

"?stion    of    the    appointment    of    in- 

■  one  of  the  troublesome  questions 
'.jincering  Department.  Unless  the 
lit  in  question  requires  an  inspector 

ihan   ordinary   ability,   the    engineer 

.  .  aen  inclined  to  listen  to  public  scnti- 
I  and    name    some    interested     property 
some  deserving  citizen  that  needs 
connected  with  the  position,  or  pay 
■:al  debt  with  the  appointment.  The 
■  1  selectcil  has  about  as  much  con- 
;    his   duties   as   the   average   black- 
has   of    watch    repairing.      All    things 
•    equal    the    property    owner     and     tax 
■ild  be  favored,  but  many  improve- 
bccn  badly  neglected  and   injured 
-e  adherence  to  this  policy. 
■:    inspectors    are    those    who    have 
'.i.jwledge     of     engineering,       enough 
St  to  enable  them  to  read  and  interpret 
■'  'mprovcment  plans.     However,  many 
fulfilling  this   requirement   are   too 
'    inexperienced    to    cope    with    the 
ities   of   the   position,    and    fall    an 
,  to  the  flattery  of  an  unscrupulous 

allv.  in  the  appointment  of  inspectors, 
;.iy.  first  of  all,  pick  honest,  sober 
-ious  men.     If  they  have  had  some 

g    experience    all    the    better.       If 

are  property  owners  and  tax  payers  in 
on  they  should  have  some  preference. 
<i  their  appointment  pay  some  political 
or  add  to  the  populariH'  of  the  admin- 
ion  it  harms  no  one,  and  sometimes  les- 
the  trouble  of  the  engineer ;  but  under 
■cumstances  let  parU'  prejudice  or  public 
nent  cheapen  the  standard  of  inspection. 
'  inspector  should  not  be  placed  in 
e  of  an  improvement  until  he  has  been 
ughly  schooled  in  the  duties  of  his  posi- 

s'ract  of  paper  by  F.  O.  Hodson.  Chief 
s^lor.  Gary,  Ind..  before  recent  annual 
ng  of  the  Indiana  Engineering  Society. 


tion.  He  „,...,,:„  t,^.  ,:.^_,,  j,,^,  ,_,,„j  ^,,j 
specihcatu.ns  vcring  ii,  work  and  should 
be  required  M  ..,„iy  th:n  until  he  is  thor- 
oughly faniilMr  v.:il,  c\.r  detail,  .\fter  he 
has  acquired  a  :)  oroiiyj,  knowledge  of  the 
work  to  be  done,  iic  sliou'.d  be  instructed  as 
to  quantities  and  qualities  .  f  materials  to  be 
usedin  tlie  work.  One  'a  eek  of  gond  train- 
ing ni  the  engineer-s  omce  before^  inspectors 
are  sent  out  on  ;he  work  in  the  spring  will 
save  much  time  and  trouble  during  a  sea- 
■son's  work.  This  preliininarv  training  for 
an  inspector  not  only  fortifies  him  for  his 
work,  but  also  enables  tiie  engineer  to  get  a 
good  hue  on  the  inspector  as  to  his  abilitv 
and  general  fitness  for  the  position.  The 
young  and  inexperienced  inspector  needs  the 
advice  and   instructions   of   the   engineer. 

Weekly  or  semi-weeklv  meetings  of  inspec- 
tors and  engineer,  where  problems  pertain- 
ing to  the  work  in  progress  can  be  discussed 
are  very  prolitable  and  have  been  found  fruit- 
ful  of  good   results. 

The  authority  of  an  inspector  should  never 
be  called  in  question.  He  should  be  made 
fully  to  understand  before  he  assumes  the 
duties  of  his  office  just  what  authority  he 
has,  and  just  as  fully  made  to  understand 
that  he  must  not  abuse  that  authority.  If  he 
is  in  doubt  as  to  any  question  arising  over 
the  work  on  which  he  is  in  charge,  he  should 
consult  the  engineer  and  be  positive  as  to  his 
answer  before  he  renders  a  decision.  .'\  de- 
cision should  always  be  rendered  through  the 
inspector  in  charge.  There  should  be  at  all 
times  perfect  confidence  between  the  inspec- 
tor in  charge  of  the  work  and  the  engineer. 
If  this  confidence  is  maintained  there  will  sel- 
dom arise  an  occasion  for  the  inspector's  au- 
thority to  be  questioned.  It  is  bad  policy  for 
the  engineer  or  chief  inspector  to  issue  orders 
or  question  any  part  of  the  work  except 
through  the  inspector  in  charge  unless  called 
upon  to  do  so  by  the  inspector.  It  is  always 
better  to  have  the  contractor  or  foreman  in 
charge  of  the  work  understand  that  the  in- 
spector is  in   authority. 

Each  inspector  should  be  required  to  keep 
a  daily  report  of  the  progress  of  his  work, 
showing  not  only  the  amount  of  material  used 
but  also  tlie  labor  required :  the  cost  of  labor 
for  fitiished  work,  total  cost  of  finished  work 
including  labor  and  material,  weather  condi- 
tions, general  progress,  etc..  and  in  addition, 
anything  unusual  causing  delays,  extra  cost, 
etc.,  should  ahvays  be  reported. 

Some  regular  form  for  daily  reports  should 
be  adopted  by  the  engineer's  office,  and  each 
inspector  should  be  supplied  with  these  forms 
and  required  to  file  one  daily  w-ith  the  otHce. 
He  should  retain  a  copy  of  the  report.  Such 
report  blanks  easily  can  be  arranged  so  as 
to  cover  everv  item  entering  into  city  im- 
provement work. 

The  inspector  should  be  made  to  understand 
fully  the  importance  of  these  daily  reports. 
Unless  they  are  carefully  and  accurately  kept 
their  value  is  entirely  lost.  If  the  inspector 
is  careful  to  report  daily  the  quantities  of 
material  used  and  the  amount  of  work  com- 
pleted, together  with  the  labor  required,  the 
engineer  or  chief  inspector  can  very  readily 
ascertain  the  progress  of  the  work  and  render 
safe  judgment  as  to  its  merits. 


COST    nATA. 

The  importance  of  cost  data  in  the  city 
engineer's  office  is  too  often  lost  sight  of. 
In  the  rush  to  get  the  work  completed  and 
to  keep  the  expenses  of  the  engineering  de- 
partment at  a  minimum  it  is  often  sadly  neg- 
lected. The  only  way  to  keep  accurate  cost 
data  on  any  improvement  is  to  start  the  in- 
spector on  the  work  at  the  very  beginning. 
If  it  is  street  improvement  let  him  begin  with 
the  grading.  Teach  him  to  be  as  careful 
and  keep  as  accurate  account  of  the  labor  as 
though  employed  as  a  time-keeper  on  the 
job.  If  he  proves  proficient  in  his  work  let 
him  stay  on  the  job  until  it  is  completed.  By 
so  doing  he  becomes  not  only  familiar  with 
the  men  and  manner  of  the  work,  but  is  fully 
prepared  to  tabulate  the  cost  of  the  work 
when   it   is  completed. 

If  the  inspector  is  well  trained  in  keeping 
his  daily  reports  and  is  careful  to  charge  his 
labor  accounts  to  each  particular  part  of  the 
work  as  it  progresses,  it  will  be  but  little 
trouble  to  figure  out  the  cost  of  the  improve- 
ment at  any  stage  and  almost  the  exact  cost 
of  each  item. 

It  will  be  found  not  only  convenient  but 
of  great  advantage  to  the  engineer  and  all 
concerned  to  keep  the  tabulation  of  bids  for 
the  entire  season's  work  on  one  sheet. 

If  -daily  reports  are  kept  in  perfect  order. 
so  that  the  cost  data  is  reliable,  they  will  be 
of  great  help  in  making  final  estimates.  Anv 
question  as  to  material  used  and  labor  per- 
formed can  easily  be  settled  by  reference  to 
the  daily  reports  of  the  dates  in  question. 
This  is  not  only  a  protection  to  the  contractor 
but  provides  a  sure  protection  to  the  city. 
After  the  contractor  .realizes  that  the  in- 
snector  on  his  work  is  as  careful  and  ac- 
curate as  his  own  foreman  or  time-keeper, 
he  will  seldom  question  the  report  of  the 
engineers  office  as  to  final  estimates.  Well 
kept  cost  data  records  are  also  of  valuable 
assistance  to  the  engineer's  office  in  making 
estimates  of  cost  of  proposed   improvements. 

The  past  few  years  experience  on  inspec- 
tion work  in  a  citv  that  has  expended  from 
$550,000  to  $1,000,000  annually  on  city  im- 
provements, has  convinced  me  that  a  uniform 
system  of  inspection  will  practically  elimin- 
ate all  effort  on  the  part  of  contractors  to 
attempt  to  give,  short  measurements  on  ma- 
terials. 

When  the  contractor  knows  that  daily  re- 
ports are  kept  of  the  amount  of  material 
used  and  labor  performed  and  that  the  en- 
gineer's office  is  in  daily  touch  with  his  work, 
it  insures  higher  class  workmanship,  and 
means  less  trouble  and  more  satisfactory  re- 
sults to  the  engineering  department. 

Xo  employe  of  tiie  city  holds  a  more  re- 
sponsible position  than  the  inspector.'  On 
his  honesty  depends  the  protection  of  the 
property   owner   and  tax-payer. 

In  progressive  cities  where  much  puldic 
work  is  being  done,  the  engineering  depart- 
ment is  by  far  the  most  important  depart- 
ment in  the  municipality.  Nothing  adds 
more  credit  to  the  departnient  than  first-class 
improvements  Iiniie<;iK  -iwarded  and  faith- 
fully built. 


DRAINAGE    AND     IRRIGATION     SECTION 


lods  of  Preparing  Land  and  Apply- 
ing Water  for  Irrigation. 
(staff  article.) 

e  preceding  article  discussed  the  com- 
niethods  of  clearing  and  grading  land  for 
ition  and  gave  general  costs  of  such 
.\fter  arid  land  has  been  cleared  and 
-0.  important  and  in  the  aggregate  some- 
■;xpensive  work  has  to  be  don'e  contour- 
'"d  diking  the  fields  for  the  application 
later  to  the  soil.  There  are  various 
ous  in  use  of  applying  irrigation   water. 


In  this  article  we  describe  the  check  method 
and  its  modification  the  border  method. 

CHECK    METHOD. 

The  check  method  of  applying  water  to 
crops  consists  in  dividing  the  land  by  low 
dikes  or  embankments  into  a  number  of  areas 
each  having  a  comparatively  level  floor.  A 
bordering  supply  ditch  delivers  water  to  each 
area  through  a  sluice  in  the  embankment. 
Figure  1  is  a  conventional  sketch  of  a  check 
system  of  irrigation.  The  check  method  is 
very  old,  and  practice  at  one  time  and  another 
shows    examples    of   checks    ranging   in    area 


from  a  few  hundred  square  feet  to  -30  acres, 
-American  opinion  has  become  somewhat 
settled  on  check  areas  of  from  %  acre  to  1% 
acres. 

Laying  Out  Checks. — There  are  two  sys- 
tems of  laying  out  checks  and  they  may  best 
be  explained  by  means  of  diagrams.  Let  the 
rectangle  Fig.  2  represent  an  area  of  land 
upon  which  3-in.  contours  have  been  located 
as  shown  by  the  dotted  lines.  The  area  be- 
tween any  two  adjac»nt  contours  is  substan- 
tially level.  Obviously  if  dikes  are  built  along 
the  contour  lines  and   occasional   cross   dikes 
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are  built  at  suitable  points  the  area  will  be 
divided  into  a  number  of  compartments  or 
checks,  the  floor  of  each  of  which  is  very 
nearly  level.  Figure  3  shows  the  area  divided 
as  described,  the  black  lines  showing  the  dikes 
and    the     double     lines     showmg    the     supply 


and  4  the  supply  ditches  are  so  located  that 
a  ditch  runs  alongside  or  to  each  check.  To 
admit  water  into  each  check  from  the  ditch  a 
sluice  box  is  built  through  the  embankment  or 
dike.  This  sluice  box  is  ordinarily  a  simple 
wooden     structure — merely     a     short    wooden 


The  following  is  the  actual  cost  of  chijno 


Fig.  1 — Conventional  Sketch  of  Check  Method   of  Applying   Irrigating   Water. 


ditches.  This  method  of  checking  land  is 
called  contour  checking.  Taking  the  same  area 
it  may  by  suitable  placing  of  dikes  be  divided 
into  a  number  of  rectangular  comparttnents ; 
such  an  arrangement  is  shown  by  Fig.  4,  in 
which  as  in  Fig.  3,  the  single  lines  indicate 
dikes  and  the  double  lines  indicate  supply 
ditches.  This  method  of  checking  land  is 
called  rectangular  checking. 

Locating  Contours. — The  manner  of  locating 


flume  provided  with  a  vertically  sliding  board 
gate  to  open  or  close  it.  The  width  of  the 
flume  will  vary  with  the  size  of  the  check  to 
be  flooded  from  1  ft.  to  10  ft. ;  it  is  some- 
what shorter  than  the  thickness  of  the  dike 
so  that  its  ends  will  be  back  out  of  the  way 
of  harrows  or  other  devices  employed  in  cul- 
tivating and  harvesting. 

Cost   of  Checking   Land. — As   will   be     seen 
from  the  preceding  description  of  the  construe- 


~) 


I-::. 


160  acres  mto   %-acre  checks  about  190( 
Item. 

Survey    

Labor  at  $1.15  per  day  and  board. . 
Teams  at  50  cts.  per  day  per  .span 

Provisions,    feed,    etc 

Lumber    for    head    gates 

Repairs    on    tools 


ost. 

7.50 
5.33 
iOfl 
■6.8? 
0.(1(1 
5.8( 


foul 


IS  a 
eac 
lua 


Total    

This   total   gives   a  cost  per  acre  of 
$6   not   including  sluice  boxes. 

BORDER    METHOD. 

The  border  method  of  applying  wate 
modification  of  the  check  method,  h 
of  being  divided  into  approximately 
sided  checks,  the  division  is  into  long'nfow 
strips  as  indicated  conventionally  by  P  5 
The  basins  range  from  60  to  100  ft.  widam 
from  one-eighth  to  a  quarter  of  a  milebn? 
The  supply  ditches  are  built  along  the  nj-ow 
ends  of  the  basins  and  are  considerably  rgei 
than  are  required  for  flooding  ordinary  C'cks 
Dike  and  sluice  box  construction  is  simir  t; 
that  described  for  the  ordinary  check  irho( 
of  irrigation.  ; 


Land    Reclamation    by    Flood  Pr:ec 
tion ;  a  Typical  Problem  and  I 
Solution. 

(ST.\FF    ARTICLE.) 

There  are  in  Kansas  and  Nebraski  it 
Oklahoma,  in  South  Dakota  and  in  ^hei 
Mississippi  valley  states  large  areas  ofar.t 
subject  to  perodical  inundation.  The  cLi 
mation  of  these  areas  generally  is  less  a  -ob 
lem  in  drainage  than  a  problem  in  flooyro 
tection.  At  ordinary  stages  of  wate  tin 
bottoms  off'er  no  difficulties  in  the  w.  0 
ground  water  that  the  farmers  cannot  yer 
come  by  ordinary  small  drainage  works,  om 
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Figs.  2,  3  and  4 — Diagrams  Showing  Methods   of  Dividing   Land   Into  Checks. 


dikes  and  contours  so  as  to  secure  checks 
with  level  floors  is  a  very  simple  problem  in 
surveying.  Ordinarily  no  more  elaborate 
methods  are  adopted  than  the  following :  Set- 
ting up  his  level  the  surveyor  takes  from  half 
a  dozen  to  a  score  of  scattered  readings  to 
locate  high  points  and  obtain  an  idea  of  the 
general  lay  of  the  land.  He  then  starts  con- 
touring by  driving  a  stake  flush  with  the  ground 
at  the  higher  corner  of  the  upper  end  of  the 
area.  A  reading  is  taken  on  this  stake  and, 
assuming  that  3-in.  contours  are  to  be  run, 
the  rod  target  is  raised  3  ins.  The  rodman 
the?  moves  down  one  of  the  margins  until 
the  level  line  from  the  instrument  intersects 
the  middle  of  the  target  and  there  a  stake  is 
driven.  The  rodman  then  walks  infield  say 
30  paces  and  by  shifting  his  rod  from  place 
to  place  locates  a  second  "level"  point  which 
is  marked.  A  third  and  other  points  are  sim- 
ilarly located  until  the  contour  "runs  out"  of 
the  opposite  margin.  A  second  and  other  con- 
tours are  located  similarly.  To  mark  the  con- 
tours visibly  on  the  ground  a  man  with  a 
wheeled  plow  whose  elevated  seat  gives  a  clear 
view  ahead  runs  a  furrow,  using  the  stakes  set 
by  the  rodman  as  range  marks. 

Dike  Construction.— The  dikes  or  levees 
separating  checks  are  merely  low  broad  ridges 
of  earth ;  a  typical  cross-section  would  be  one 
9  ins.  high  and  72  ins.  wide  at  the  base.  This 
cross-section  permits  for  many  crops  the  cul- 
tivation of  the  dike  as  well  as  the  floor  of 
the  enclosed  basin  or  check.  Dikes  are  con- 
structed usually  with  scrapers,  using  the  soil 
obtained  by  cutting  down  high  points  within 
the  check. 

Sluice   Boxes. — As   indicated  by   Figs.    1,   3 


tions  required,  the  work  of  checking  land  calls 
for  only  simple  appliances  and  moderate  con- 
struction ability.  Ordinarily  the  work  is  done 
by  the  land  owners  themselves,  with  perhaps 
the  services  of  a  surveyor  to  locate  the  con- 
tour checks.  Contract  prices  for  checking 
land  range  from  $5  to  $20  an  acre.     The  fol- 


monly  under-drainage  is  all  that  is  calle;foi 
The  streams,  however,  are  subject  to  lod; 
and  when  floods  arise  the  bottoms  are  lun 
dated,  crops  are  destroyed  and  propertam 
structures  are  washed  away.  As  exaple 
of  such  conditions,  choosing  only  thositha 
have  been  recently  studied  there  may  beien 


Fig.    5— Conventional    Sketch    of    Border    Method    of   Applying    Irrigating    Water 


low-ing  are  prices  furnished  by  a  contractor,  a 
20-acre  tract  being  considered: 

Item.  Cost. 

4  horses   48   days   scraping  at   J4 $192.00 

2  horses  "%  days  pldwing  at  $.■! 23.00 

3  days  surveyor  locating  contours  at  $4..     12.00 
1,666  ft.  B.  M.  lumber  for  sluice  boxes  at 

$24    40.00 

Labor  and  hardware  for  sluice  boxes....     25.00 

Total    $292.00 

Cost  per  acre $    9.60 


tioned  the  Black  River  and  Gary  CreelMi 
toms  in  Independence  County,  Kansas  H. 
000  acres ;  the  Little  Caney  River  botto  i  » 
Montgomery  and  Chautauqua  Counties,  i" 
.sas,  8,500  acres ;  the  Nomatin  River  bo3n: 
in  Johnson  County.  Nebraska.  13,00C  res 
the  Deep  Fork  of  Canadian  River  botto i  " 
Lincoln  and  Okmulgee  counties,  Oklaini 
38,000  acres;  the  Big  Sioux  River  botto;  " 
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,ind  South  Dakota,  11,700  acres,  aiul 
lujho  River   bottoms    in    Kansas,    lol,- 

t-es  In  all  of  these  areas  cultivation 
la'rdoiis;  the  soil  is  rich  and  the  land  is 
11  (illable,  but  the   owners   dare    not   put 

Is  because  of  the  danger  of  floods.  Ihe 
bji  it  will  be  seen,  is  reclamation  by 
d  ontrol. 

-  specific  example  of  the  conditions  en- 
nred  and  of  the  works  required  to  meet 
n,e  take  the  case  of  the  \eosho  River 
Klsas.  A  very  complete  study  of  this 
r  illey  was  made  in  1908  by  J.  O.  Wright, 
i;e   Engineer.      Figure    1    is    a    map    of 

icr  and  its   tributaries,   which  are    very 


Uilncss  of  xlu-  ,-i-_<ui!.  P  •.;  perhaps  the  most 
lar-reachinK'  uvil-'ci  inr.:r^  lies  in  the  dis- 
couraging effect  which  ovonlow  has  upon  the 
further  cultiv.-,ti,.n  .md  development  of  the 
land  for  agnciilturi:,  Ilos.niciive  floods  have 
occurred  so  fre(|uemly  ih-,iing  the  past  de- 
cade that  many  residents  ,,i  the  valley  are 
disheartened  and  fear  to  plant  a  crop  lest 
it  be  destroyed. 

Although  the  bottom  land  is  the  most  fer- 
tile in  that  region,  farmers  who  cultivate  it 
feci  diat  they  take  great  risk  of  losing  both 
seed  and  labor.  The  danger  of  the  loss  of  a 
crop  introduces  an  clement  of  uncertainty 
most     detnnn-ntat     t.>     good     agriculture.        A 


ous.  The  watershed  is  quite  w^ide  at 
■nd,  30  to  50  miles;  it  narrows  to  15 
It  about  midlength,  and  then  widens  out 
tn  30  miles.  The  soil  is  a  porous  loam 
.nderlying  clay,  shale  or  limestone.  The 
i  mostly  cleared  and  cultivated  and  has 
ocally  drained.  The  richest  lands  are 
the  river  valleys  and  form  a  level 
rom  1  to  5  miles  w-ide.  It  is  this  bottom 
hat  is  most  in  danger  from  inundation ; 
eat  is  this  danger  in  fact  that  many 
s  will  not  take  the   risk   of   putting  in 

irfi.— The   flood    of    1004    is     the     most 

e  of  all   those   recorded.'  by   reason   of 

idespread  injury  to  property  which   re- 

The  water   spread    over    the    bottom 

throughout  the  entire  valley,  destroying 
;e  acreage  of  crops.  Fences  and  build- 
were  washed  away  and  private  roads 
ridges  were  destroyed.  Much  live  stock 
irowned,  meadows  and  pastures  were 
etcly  ruined,  and  in  places  the  'land  itself 
njured  by  the  erosion  of  the  current. 
lighways  crossing  the   valley   were   ren- 

impassable  and  much  damage  was  done 

bridges  and  culverts,  and  in  some  places 
:  "rade  of  the  road.  Parts  of  many 
and  villages  along  the  river  were 
y  damaged.  Railroads  suffered  from 
es  to  their  roadbeds,  buildings  and 
ds:   trains    could    not    run    for    several 

and  travel  was  entirelv  suspended  in 
alley  except  by  boat.  Some  of  the  oil 
inies   were   driven    from    their    field    of 

ions,  and  their  property  suffered  more 
•s  injury  from  the  overflow ;   the  levees 

the  river  in  Neosho  County  were 
sly  damaged. 

s  difficult  to  compute  the  damage  done 
operty  along  the  Xeosho  River  and  its 
aries  by  the  floods  of  1904.  but  a  con- 
:ive  estimate  places  it  at  $1,200,000. 
jre  are.  in  addition,  various  indirect 
fill  results  which  follow  overflows.  The 
grass  is  killed  and  the  seeds  of  noxious 
■  are  widely  disseminated.  The  over- 
1  ground  is  rendered  difficult  to  culti- 
by  the  standing  of  the  water  upon  it. 
stagnant  water  remaining  after  the  sub- 
:e  of  the  flood  is  a  menace  to  the  health- 


have  no  outlet.  So  long  as  these  creeks  can 
empty  into  the  river  without  hindrance  there 
is  little  damage  done  by  their  overflow,  as 
the  flood  water  runs  off  the  land  very  rap- 
idly. .-Mthough  disastrous  floods  do  not  oc- 
cur throughout  the  valley  every  year,  there 
are  many  places  where  tlie  land  is  so  low  that 
it   rarely  escapes  some  damage  each  season. 

Condition  of  River  Channel. — The  Neosho 
River  is  extremely  crooked,  but  has  a  well- 
defined  permanent  bed  which  gradually  in- 
creases in  width  from  its  source  to  its  mouth, 
where  it  is  500  ft.  wide  and  20  ft.  deep.  The 
entire  stretch  of  river  from  the  state  line  to 
Emporia  is  more  or  less  filled  with  snags, 
brush,  and  with  gravel  bars  resulting  from 
these  obstructions.  In  the  lower  portion  of 
the  river  there  is  a  wider  channel,  rather 
deeper  water,  and  the  snags  are  not  so 
noticeable.  As  one  goes  up  the  river,  the 
current  is  more  restricted  to  a  narrow  dian- 
nel,  indicating  the  presence  of  numerous 
snags  under  the  surface,  and  this  fact  is 
supported  by  the  changing  of  the  current 
from  side  to  side  in  comparatively  short  dis- 
tances and  without  the  interference  of  bends 
or  change  in  bank  conditions,  .'\bove  Erie, 
'.rrrivi-l    liars   are   more    frequently  encountered 


Fig.   1 — Map  of  Neosho   River  Drainage  Area   in   Kansas. 


tenant  with  small  capital  prefers  the  upland, 
although  it  is  less  productive,  because  he  can 
not  afford  to  run  the  risk  of  loss;  and  those 
who  own  and  cultivate  the  land  in  the  bot- 
tom do  it  in  only  a  half-hearted  way. 

Fortunately,  most  of  the  tributaries  of  the 
Neosho  are  short  and  drain  comparatively 
small  areas,  while  several  of  the  longer  ones, 
as  Labette,  Cherry  and  Lightning  creeks, 
empty  into  the  river  near  the  state  line,  so 
that  in  case  of  a  heavy  rain  their  water  is 
usually  discharged  before  that  from  the 
upper  part  of  the  valley  reaches  this  portion 
of  the  stream:  but  frequently,  when  the  par- 
ent stream  is  about  full,  a  heavy  rain  on  the 
country  drained  by  Oiese  lower  tributaries 
throws  them  out  of  their  banks  because  they 


than  below  this  point  in  the  stream,  and  the 
current  is  confined  to  a  few  feet  in  width  by 
accumulation  of  trees  stumps  and  brush. 
Some  points  are  almost  impassable  for  a  row- 
boat,  cither  from  the  great  number  of  snags 
or  their  distribution  over  the  entire  width 
of  the  channel.  There  are  riffles  on  the 
upper  part  of  the  river  from  Leroy  to  lola 
that  are  not  the  result  of  a  natural  fall. 
Soundings  show  that  in  some  cases  the  water 
is  rather  deep  from  one  riffle  to  the  next  and 
has  but  little  current.  This  indicates  that 
the  riffles  are  formed  by  the  snags  and  trees 
in  the  stream. 

All  stages  of  this  riffle  and  bar  formation 
are  apparent  in  an  examination  of  the  stream. 
No  attempt  i^  made  at  present  to  prevent  the 
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timber  growing  along  the  channel  from  going 
into  the  river  with  caving  banks,  nor  is  the 
brush  cleared  from  the  timber  or  banks. 
Furthermore,  when  a  farmer  clears  a  piece 
of  land  he  usually  hauls  the  stumps  into  the 
timber  left  standing  on  the  bank,  and  the 
first  high  water  deposits  them  on  a  brush 
pile  in  the  channel.  In  cutting  wood  the 
trimmings  are  left  scattered  among  the  trees 
and  rarely  burned.  When  a  big  tree  falls 
into  the  river  it  is  carried  into  the  deepest 
water  and  lodges  there.  In  time  it  secures  a 
firm  hold,  and  gravel  washes  down  and  lodges 
around  it,  piling  up,  collecting  drift,  limbs 
of  trees,  and  some  of  the  stumps  that  were 
hauled  to  the  bank  of  the  river.  In  a  year 
or  two.  the  time  depending  upon  the  water 
conditions,  floods,  etc.,  this  tree,  with  its  ac- 
cumulation of  drift,  forms  a  large  gravel  bar. 
often  entirely  covering  the  original  obstruc- 
tion. Here  the  channel  has  of  necessity  been 
changed  to  the  other  side  of  the  river. 
Within  a  short  time  a  riffle  forms  where 
there   should  be  an  open  deep  channel. 

The  landowners  along  the  river  have 
noticed  these  facts  and  seem  to  realize  the 
effect  they  have  upon  the  discharge  of  the 
water,  but  because  their  nighbors  do  not 
attempt  to  prevent  the  trash  and  trees  from 
getting  into  the  channel  each  one  feels  free 
to    be    equally    negligent.      The     land     owners 


that  the  velocity  is  proportional  to  the  square 
root  of  the  slope.  Hence,  if  it  were  possible 
by  cutting  bends  to  reduce  the  length  of  a 
given  channel  to  exactly  half  its  original 
fengtJi,  the  slope  of  the  channel  would  there- 
by be  exactly  doubled,  and  since  the  square 
root  of  2  is  1.41,  the  velocity  would  be  in- 
creased by  41  per  cent. 

Similarly,  if  the  slope  could  be  increased  to 
4  times  its  original  amount,  the  velocity  and 
discharge  would  be  doubled.  On  _  the  other 
hand,  if  the  area  of  the  cross  section  of  the 
channel  could  be  increased  to  4  times  its 
original  amount,  preserving  the  same  shape, 
the  carrying  capacity  would  be  5.6  times  its 
original  volume,  on  account  of  the  increase 
of  velocity  due  to  the  larger  channel,  com- 
bined with  the  greater  area  of  cross  section. 

The  course  of  the  Neosho  is  very  crooked, 
the  channel  being  about  twice  as  long  as  a 
straight  line  between  its  source  and  its  mouth. 
In  some  places  it  loops  back  and  forth  across 
the  valley  in  a  series  of  sharp  bends,  in- 
creasing its  length  as  much  as  five  times 
that  of  a  direct  course  between  the  same 
points.  There  is'  an  opinion  throughout  the 
valley  tliat  if  these  bends  were  cut  through 
and  the  channel  straightened  the  stream 
would  not  overflow  its  banks.  It  is  even 
claimed  by  the  advocates  of  this  plan  that  a 
channel   much    smaller   than   the   cross   section 


Fig.  2— Cross-Section   of  Proposed    Levees  for  the   Neosho   River. 


were  questioned  on  this  matter,  particularly 
where  the  snags  were  most  abundant.  Almost 
without  exception  the  agreed  as  to  the  dam- 
•age  caused  by  snags,  and  many  suggested  the 
advisability  of  some  legislation  such  as  is  in 
force  in  other  states  compelling  the  clearing 
of  banks,  the  burning  or  removal  of  brush 
and  stumps,  and  other  means  of  preventing 
drift  material  from  entering  the  channel. 
They  are  willing  to  do  this  work,  but  assert 
that  it  would  not  be  done  unless  there  were 
some  uniformity  of  cleaning  up  and  some 
legislation  providing  for  doing  the  work  and 
for  taxing  the  cost  up  against  the  property 
fronting  the  river,  in  case  the  property  owner 
failed  to  do  the  work  himself.  If  such  laws 
were  in  effect,  nearly  every  farmer  would  do 
his  share  without  compulsion  and  thus  avoid 
the  extra  tax.  It  is  evident  to  one  going 
over  the  ground  that  the  channel  of  the  river 
is  greatly  filled  and  that  an  immense  amount 
of  good  would  be  accomplished  by  clearing 
out  the  snags,  removing  the  bars,  and  cutting 
the   timber  on   each   side. 

The  natural  features  of  the  tributary 
streams  are  similar  to  those  of  the  main 
river.  The  larger  ones  have  their  sources 
near  the  cdp'e  of  the  watershed  and  flow 
obliquely  toward  the  river.  They  are  crooked 
and  have  about  the  same  amount  of  fall  as 
the  river,  except  near  their  sources,  where 
the  slope  is  much  greater.  They  have  well- 
defined  flood  plains,  often  of  considerable 
area.  Their  banks  are  usually  wooded,  and 
the  stream  beds  in  many  places  are  filled  by 
drift  and   fallen  trees. 

Possible  Improvements  to  a  Channel. — The 
carrying  capacity  of  a  channel  may  be  in- 
creased in  two  ways :  First,  bv  enlarging 
the  cross  section  of  the  channel,  either  by 
the  removal  of  obstructions  from  its  banks 
and  bed  or  by  the  actual  excavation  of  an 
enlarged  channel ;  .second,  by  cutting  the 
bends  of  the  channel  so  as  to  shorten  it  and 
hence  increase  the  .slope  and  therefore  the 
velocity  of  the  movin,g  water.  Moreover,  re- 
moving obstructions  from  tlie  banks  of  a 
channel  also  increases  the  velocity  by  lessen- 
ing the  retarding  influences  opposing  the  cur- 
rent.     The    formula    given    previously    shows 


of  the  river  would  accomplish  this  object. 
But  the  great  expense  of  such  excavation,  as 
compared  with  any  benefits  that  may  be  ex- 
pected to  result  from  it.  shows  that  but  little 
can  be  recom.mended  along  the  line  of  cut- 
ting bends  in  the  river.  This  method  of  in- 
creasing the  capacity  of  a  stream  has  two 
important  limitations  which  should  always  be 
taken  into  account.  If  the  channel  in  the 
bend  is  smaller  than  that  below,  into  which 
the  cut-off,  if  made,  would  discharge,  such 
an  improvement  would  add  to  the  carrying 
value  of  the  channel.  If,  however,  the  chan- 
nel for  its  entire  length  is  nearly  uniform  in 
section,  the  straightening  process  should  be 
systematically  followed  throughout,  other- 
wise a  congestion  of  water  and  overflow  will 
take  place  at  points  where  such  conditions 
were  unknown  previous  to  the  changes  made 
in  the  course  of  the  channel.  However,  by 
cutting  off  bends  where  practicable,  by  clear- 
ing out  driftwood  and  snags,  removing  gravel 
bars,  chopping  down  overhanging  trees,  and 
removing  any  other  obstructions,  the  carry- 
ing capacity  of  the  present  channel  may  be 
increased  about  10  per  cent,  and  is  an  im- 
provement that  should  under  no  consideration 
be   neglected. 

However,  after  all  feasible  improvements  of 
this  character  have  been  executed,  further 
measures  will  be  necessary  if  the  valuable 
bottom  lands  are  to  be  protected  from  over- 
flow at  times  of  highest  water  in  the  river. 
To  accomplish  this  object,  levees  will  be 
needed,  such  as  have  already  been  tried  on 
a  small  but  usually  inadequate  scale  in  Neosho 
County. 

The  Plan  Recommended. — It  is  recom- 
mended that  all  the  bottom  land  along  both 
sides  of  the  river  between  the  state  line  and 
Emporia  the  value  of  which  will  justify  the 
expense  be  protected  by  levees  on  the  op- 
posite sides  of  the  river  at  least  900  ft.  apart 
at  all  points,  leaving  a  clear  channel  of  that 
width  between  them.  The  levees  should  be  8 
ft.  high,  6  ft.  wide  on  top,  and  have  side 
slopes  of  2  horizontal  to  1  vertical  making  a 
base  38  ft.  wide  as  shown  by  Fig.  2. 

Other  Necessary  Improvements. — In  addi- 
tion to  the  construction  of  the  levee  system  it 


is  of  the  utmost  importance  that  cerL  pop 
tions  of  the  river  channel,  as  indicate  on  the 
accompanying  maps,  should  be  str^htened 
and  the  channel  further  improved  bwemov- 
ing  the  logs,  stumps,  trees,  and  bru  which 
now  clog  it  and  impede  the  flow  of  tl  water 
The  space  between  the  levees  and  e  river 
bank  should  be  cleared  absolutely.  Tc^et  the 
maximum  discharge  the  full  area  'f  the 
cross  section  must  be  free  from  obsUctions 
From  one  end  of  the  river  to  the  der  the 
banks  are  lined  with  oak,  cottonwoc,  syca- 
more, with  now  and  then  walnut,  pen,  'elm 
and  maple.  Some  of  these  trees  are  il'uahle 
for  lumber  and  the  rest  will  ma  good 
cord  wood  or  mine  props.     In  places  here  is 


lie  the 
ay  the 


much  worthless  underbrush,  but  as  a[: 
timber    will    nearly,    if    not    entirely, 
cost  of  the  clearing. 

To    estimate    the    carrying    capacil  of   a 
channel    between    levees,    let    it    be    ippo^ft 
that    the   water    rises    above    the   topBf 
river  banks  between  the  levees  to  a  ligli. 
5   ft.     The  water  will  not  only  be  flqinc;  m 
tlie  main  channel  with  a  high  velocity mtwilj 
also   be   flowing   with    a   considerable  el 
over  the  broad  flat  banks  between  thk 
on  each  side  of  the  main  channel.     I-,v 
the   conditions    are    so    different   in  t 
channel    from   what   they   are   in   the  .:, 
stretches  along  the  sides  that  the  anan 
water  flowing  in  the  two  places  musfje 
culated    separately.      So    the    channel  dl; 
considered  as  made  of  two  parts,  tlu-er 
portion    240    ft.    wide    and    30     ft.    do,  and 
another    part    made    of     the    two     si(s    nut 
together.    650    ft.   wide   and   5    ft.   dec     !' 
both   portions   the   slope   is   the   same,  .0' 
For  the  main  channel,  the  area  is  6,20isci 
the    wetted    perimeter,   265    ft.,    the   lilt: 
radius  23.4    ft.,  and  the  coefficient  C  ia\ 
taken  at  97.     This  gives  a  calculated  docit.v 
of    7,26    ft.    per    second    and    a    dischgc  of 
45,000  cu.   ft.  per  second.     The  other  laniicl 
has   a   width  of  650   ft.   and  a  depth  .  •",  ft. 
Its  hydraidic  radius  may  be  assumed 
its    area   as    3,250    sq.    ft.,    and   the    c 
C  as  70.     Its  calculated  velocity  is,  ti,  , 
ft.  per  second  and  its  discharge  8,00(:u 
per  second.     This  added  to  the  amou  f 
ing    in    the   main    channel   gives   a   to! 
charge    of   53,000   cu.    ft.    per    second.  \ 
tlie   completion   of   the   channel   improin 
recommended  this  discharge  will  be  ni,';ri 
increased. 

If  all  the  channel  improvements  prnionsly 
recommended   are   carefully   carried    «    the 
levees  will  afford  protection  to  the  lars  that 
are  now  overflowed,  the  improvement  ill  be 
permanent    in    its    character,    and   the  nnual 
cost  of   maintenance  after  the   surfaces  set 
in  grass  will  be  small.    The  failures  tli  have 
occurred    throughout    this     valley     ha^    dis- 
couraged  some   of   the   people   and   cr^te'   ' 
distrust   of   leyees  ■  as  a  j means  of  prcct 
These    failures,    however,    have   been    le 
the  manner  in  which  the  work  was  dc': 
subsequently    cared    for,    rather    than  )   : 
kind   of   improvement   adopted. 

Cost    of    Improvements. — A     levee         the 
dimensions    recommended,    8    ft.    high  3 
wide  on  top,  and  with  side  slopes  of   ti 
will  contain   about  34.400  cu.  yds.  per  ile. 

The  cost  of  such  earthwork  will  vary'light- 
ly  in   different  parts   of  the  valley,  bu'takcn 
in  large  quantities  so  that  the  most  irr'oved 
machinery  may  be  employed,  it  should  -t  ex- 
ceed' 8  cts.   per  cubic  yard.     At  this  jic- 
mile  of  average  levee  will  cost  approxiiai 
.$2,800.     The  cost    for  the   right   of  w   to.' 
these    levees   and   the   construction   of  eturn 
levees  on  some  of  the  tributaries,  the   ic:' " 
of   sluice   gates,   and   the   digging  of  din 
ditches  in  certain  places  must  be  added:' 
cost   of   the  work.     In   order   to  estim;: 
cost  of  protecting  these  lands  by  leveC  : 
to  determine  whel:her  or  not  it  will  payis  an 
economic    proposition,    the    positions     c    the 
levees    have  been   platted.     From  theseii 
the  lengths  of  the  levees  have  been  estia 
and   also   the   amount   and  cost   of  oth    im- 
provements needed,  and  these  results  aroom- 
pared  with  the  amount  of  land  which  \ll  bf 
benefited. 

In    the    discussion   which    follows   it      ^-S- 
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i-d  that  all.  the   lands   bordering   on     the 

'Iho  River  will   be   organized    into    drain- 

,]districts  under  the  drainage  law  enacted 

:'he  legislature   in    190o.     If   this   is   done 

several   districts   co-operate   and   the 

nt  is  put  under  one  head,  economy 

'ministration  will  be  effected  and  the 

c  can  be  maintained  in  good  condition  at 

i-inium   cost   per    annum.      Another     ad- 

•'lat  will  accrue  to  the  landowners  by 

iiization    of    large    drainage    districts 

Ic  cheapness   in   construction.     A   laro'c 

^int  of   work   to   be   let    under   one    con- 

i  will  draw  the  attention  of  the  best  con- 

ing  firms   in  the  country,   equipped   with 

(most    modern    machinery,    who    will    be 

to  submit  a  low  price  for  doing  the  work-. 

vin-  will  be  effected  also  in  the  admin- 

I  ive  e.xpenses  and  better  results    secured 

"i  could  be  expected  if  the  work  were  let 

nail  quantities   to   numerous   contractor?. 

;  ,in  improvement   of   this  kind   the   right 

•    -vill  be  acquired  by  the  drainace  dis- 

the  title   to   the   land   occupied    by 

-  and  to  the  strips  between  them  and 

I  river  banks   will    remain    in    the    present 

It.     The    board    of    directors,    however. 

i[d  have  such  jurisdiction   over   this   land 

,1V  be  necessary  to  propcrlv  control   and 

ill  drainage   works.     In   the   subse- 

liled   estimates   of   cost   the    market 

..[    ihe   land   has   not   been    taken   into 

deration,    but   the    damages    which    will 

;  to  the  owners  of   the  land   by   reason 

ie  construction  of  the  proposed  im^rove- 

s  have  been  estimated   at  $11-")  per  acre, 

lUted   on   all   the   land    occupied    by    the 

s  and  lying  between  the  levees  and  the 

channel. 

provide  for  the  interior  drainage,  open 

es  must  be  dug  to  collect  the  w'ater,  and 

Es   must   be    provided     to     discharge     it 

■•'■   the  levees   into   the   stream.      These 

considered  in  the  estimate   of  the 

•he  liberal  allowance  of  $1  per  acre 

il  the  land  protected   by  the   levees    has 

made  for  their  construction.     As  manv 

hese  drainage  ditches   will   be   of   special 

fit  to  the  land  through   which   they  pass, 

jwners  thereof  should  contribute  a  large 

c.f  the  cost   of   their   construction.     No 

amount     has     been     estimated     for 

•he    banks    of    the    stream    and    the 

cen  the  levees,  as  the  value  of  the 

f  posts,  cordwood,  and  mine  props  which 

be  thus  secured  will  pay  a  large  portion 

his  expense.     The   ideal   condition   would 

0  have  all  logs,  brush,  and  overhanging 
.  removed  from  the  land  between  the 
■s  and  to  have  all  branches  hanging  belmv 
'  •  •■'   of   high    water    removed    from    the 

Tccs.     This  will  increase  the  carry- 
uy  of  the   river  and   is   a  necessary 

net   of   the   levee    svstem    herein    reconi- 

ded. 

1  further  improve  the  channel  certain 
5.  bars,  and  fallen  jtrees  should  be  re- 
ed. To  do  this  a  snag  boat  must  be  em- 
ed.     From  an  inspection  of  the  stream  it 

od  that  such  a  boat  would  make  an 
rogress  of  500  ft.  per  day  at  a  cost 
!or  operating  expenses.  This  is 
to  a  rate  of  4  cents  a  foot  or 
"I  a  mile,  and  on  this  basis  an  item 

iicluded  in  the  detailed   estimate   of   cost 

each  section  of  the  river. 

I  the  estimates  of  cost  nothing  is  allowed 
expenses  of  administration  and  organiza- 
.  legal  expenses,  or  engineering  expenses. 

amounts  which  will  be  necessary  for 
e  purposes  are  uncertain  and  will  depend 
ely  upon  the  procedure  to  be  followed  in 
ying  out  the  work. 

he  total  length  of  new  levees  recommend- 

1^    '"proximately  398  miles,   costing  about 

It  is  proposed  to  enlarge  some  35 

"Id  levees  at  a' cost  of  about  $03,000. 

'ro.\miately  1.5,800   acres   will   be   required 

the  right  of  way  for  the  levees  and   for 

improved  clear  channel  at  a  cost  of  $'237,- 

The  cost  of  clearing  obstructions   from 

™'es  of  river  channel  is  estimated  at 
iWO_  The  amount  of  land  to  be  protected 
iBiOftA  ^^  these  proposed  improvements 
161,800  acres,  for  which  $1  per  acre  is  al- 


lowed to;-  -ro  i.Ji;,^  :■„.  „cce,-arv  internal 
ditching  anl  'w:,K  <.\uh:. -.  -hrou'^h  the  levees, 
the  cost  01  all  -i;..-!-  i'.rr.-  recommended  to 
he  embrace. I  :n  >:,,:  .-ch.iii>  .,f  imiTovemenls, 
including  large  slui.-c  ;;at,'-.  i<  $38,ufM:i,  making 
a    total    estimate. 1   cost    ..i    >l,(;i;7.!l."i3. 

In  arriving  ai  liiis  to  .,;  cost  the  existing 
levees  have  I.octi  used  as  lar  as  possible,  and 
only  the  e.\inns>-  of  tlu-  actual  work  of  en- 
larging thcs,.  oM  lovccs  to  the  size  and  stand- 
ard of  the  now  Icvcos  recommended  has  been 
included  in  the  ostin^at  ~  Of  cuur.se  it  will 
be  necessary  to  cre.li;  i'k;  ..wr.ers  of  these  old 
levees  with  wliat.-ver  value  thev  mav  have  in 
the  development  and  oxciuion  of  the  new  plan 
of  work;  such  credits  will  go  to  reduce  the 
assessments  which  their  owners  would  other- 
wise be  expected  to  pay  for  the  construction 
of  the  work.  Hence,  to  arrive  at  a  fair  esti- 
mate of  the  average  cost  of  the  proposed 
work  per  acre  of  land  benefited,  it  is  neces- 
sary to  make  a  new  estimate  of  what  the 
work  would  cost  if  the  whole  length  of 
levees  were  to  he  entirely  new  construction. 
Under  such  a  condition  ilie  total  estimated 
cost   would   be  $1,703.0(11).  or  $10..V2   per   acre. 

Rci'ictv  and  Cniichisions — The  foregoing 
discussion  of  the  several  pn>b!ems  which  have 
presented  themselves  in  the  course  of  the 
■  critical  examination  of  the  N'eosho  River, 
made  for  the  purpose  of  devising  a  plan  for 
the  protection  and  reclamation  of  its  bottom 
land,  indicates  that  the  project  is  one  of  more 
than  usual  magnitude  and  in'iortance.  The 
data  secured  and  the  various  physical  condi- 
tions observed  during  the  field  invcssigations 
have  been  given  due  weight  in  formulating 
the  plan  recommended,  .X  review  of  the 
entire  subject  under  consideration  will  now 
be  useful  in  pointing  out  the  relation  of  en-  ' 
ginecring,  agricultural,  industrial,  and  eco- 
nomic features  of  the  proposition,  all  of 
which  merit  critical  inspection  before  any 
plan    of   extensive   improvement   be   adopted. 

It  is  seen  that  101.800  acres  of  land  will 
be  directly  affected  by  the  'ans  proposed, 
which  if  carried  out  will  cost  in  round  num- 
bers $1,703,000.  or  an  average  of  $10..5'2  an 
acre  if  the  entire  cost  is  assessed  against  the 
land.  The  plan  upon  which  this  estimate  is 
made  consists  of: 

CI)  The  removal  of  obstructions  of  all 
kinds  from  the  bottom  and  banks  of  natural 
channels. 

(2)  Substantial  levees  on  each  side  of  the 
channel  of  the  river  900  ft.  apart  on  the  lower 
section,  and  return  levees  on  each  side  of  the 
channels  of  the   larger  tributaries. 

(3)  The  removal  of  all  brush  and  trees 
from   land   lying  between    levees. 

(4)  Interior  drainage  by  means  of  ditches 
with  outlets  til  rough  the  levees  into  the  chan- 
nels by  means  of  sluice  gates. 

(5")  Cutting  a  few  bends,  where  found 
practicable,  in  tire  upper  section  of  the  river. 

The  data  required  for  determining  the 
height  of  levees  and  the  width  of  waterway 
between  them  arc  unsatisfactory  in  many  re- 
spects. The  run-off  of  the  Xeosho  River  after 
the  banks  are  full  has  not  been  deterinincd 
with  any  degree  of  accuracy.  The  specifica- 
tions for  these  two  important  factors  of  the 
flood  channel  have  been  made  after  ascer- 
taining the  amount  discharged  by  other 
streams  whose  flood  flow  has  been  nieasured 
quite  accurately,  and  whose  watershed  is 
similar  to  that'  of  the  Neosho  Basin.  The 
ratio  of  the  run-off  of  the  two  basins  has 
then  been  taken  as  proportional  to  the  rain- 
fall which  produces  the  floods  of  the  re- 
spective districts.  In  dealing  with  problems 
dependent  upon  rainfall  and  climatic  changes, 
a  liberal  margin  should  be  allowed  to  meet 
conditions  which  can  not  be  foreseen.  The 
channel  provided  will  discharge  9,000  cu.  ft. 
per  second  more  than  has  been  deduced  by 
this  method  of  computation.  It  should  be  ob- 
served in  this  conection  that  an  improved 
channel  will,  in  some  degree,  prevent  the 
congestion  of  water  and  lengthen  the  time 
during  which  a  given  volume  must  be  dis- 
charged bv  starting  the  flow  sooner  than 
would  be  the  case"  were  the  channel  unim- 
proved. These  well-recognized  facts  of  any 
improvement    of    water    courses     furnish    an 


additional  factor  of  safety  from  the  over- 
topping of   the   levees. 

The  benefits  accruing  to  land  from  adequate 
protection  from  overflow  are  not  limited  to 
its  use  for  agriculture.  All  property  bene- 
ficially affected  by  the  improvements  is  sub- 
ject to  special  assessment  for  a  portion  of  the 
cost,  be  it  highways,  railroads,  or  oilier  prop- 
erty, provided  a  specific  benefit  is  conferred. 
With  reference  to  public  highways,  it  should 
be  observed  that  certain  changes  in  construc- 
tion will  he  required  if  the  proposed  levee 
system  is  built.  The  plans  require  than  an 
unobstructed  channel  be  maintained  between 
the  levees.  The  approaches  to  all  highway 
bridges  crossing  the  streams  must  he  made  of 
trestlcwork  extending  the  entire  distance  be- 
tween the  bridge  and  the  levees  on  either 
side,  and  should  have  as  few  bents  as  prac- 
ticable. Railroad  bridges  and  their  ap- 
proaches will  be  subject  to  the  same  require- 
ment. With  this  exception,  highways  cross- 
ing the  valley  may  be  built  and  maintained 
with  less  expense  than  under  the  present  ar- 
rangement, and  will  be  greatly  benefited  by 
the  reclamation. 

The  portion  of  the  cost  of  the  work 
chargeable  to  properties  other  than  agricul- 
tural lands  can  not  be  estimated  closely  until 
an  examination  with  reference  to  this  matter 
has  been  made  in  greater  detail,  but  it  may 
be  safe  to  estimate  this  at  10  per  cent  of  the 
entire  cost  of  the  improvements  recommend- 
ed. Since  much  the  larger  part  of  the  cost 
of  drainage  will  fall  upon  the  land  it  benefits 
for  agricultural  use,  the  effect  upon  such 
property  should  be  quite  fully  investigated. 
Lands  subject  to  overflow  are  valued  at  about 
$15  an  acre.  Could  these  lands  be  guaranteed 
against  occasional  overflows,  and  the  losses 
occasioned  by  them,  it  is  stated  that  their 
market  value  would  easily  be  $60  an  acre, 
based  upon  their  ability  to  produce  a  good 
yield  of  .staple  crops  each  year.  This  has 
been  given  as  a  conservative  estimate  by 
owners  of  the  land  in  the  valley,  and  if  cor- 
rect shows  a  possible  increase  of  $45  per  acre 
in  value  which  will  result  from  drainage.  In 
considering  this  question  it  will  be  only  busi- 
ness prudence  to  also  take  into  account  the 
fact  that  land  values  fluctuate  from  various 
causes.  There  may  be  a  drop  in  prices  of 
agricultural  products  or  the  crops  grown 
may.  on  account  of  climatic  or  other  reasons, 
be  light  in  yield  or  poor  in  quality.  Financi.il 
depressions  may  prevail  at  times,  causing  a 
depreciation  of  all  classes  of  property.  .\1I 
of  these  affect  farm  values  of  even  the  most 
productive  land,  as  show-n  by  statistics  cov- 
ering the  subject  in  this  country  and  also  in 
Kurope.  It  is  possible  that  land  now  worth 
$60  an  acre  may  depreciate  to  $40  within  ten 
years.  Yet  restricting  the  margin  of  profit 
in  this  way,  there  seems  to  be  little  chance 
of  loss  in  reclaiming  the  land  should  it  cost 
even  $'20  an  acre.  The  estimated  damage  to 
property  in  1903  and  1904  was  greatly  in  ex- 
cess of  the  estimated  cost  of  the  proposed 
system  of  protection  and  drainage. 

The  plans  proposed  do  not  hold  out  the 
bone  of  cheap  drainage,  but  of  profitable 
drainage.  It  is  quite  possible  that  the  cost 
to  landowners  will  be  greater  than  the  es- 
timate, rather  than  less,  since  the  history  of 
reclamation  projects  of  this  character  and 
magnitude  shows  that  various  contingencies 
not  provided  for  in  the  estimates  will  arise 
which  may  increase  the  final  cost. 

The  fact  that  the  construction  of  the  entire 
work  by  one  management  is  recommended 
docs  not  preclude  the  prosecution  of  the 
work  as  individual  units  by  districts  under 
special  organizations  if  such  a  method  should 
commend  itself  to  the  landowners.  The  car- 
rying out  of  the  first  part  of  the  plan  recom- 
mended, namely,  cleaning  out  all  obstructions 
from  the  bottom  and  sides  of  the  channel 
of  the  river,  will  abundantly  pay  the  cost  of 
Ihe  work  by  diminishing  the  frequency  and 
height  of  the  floods.  Should  no  more  than 
this  be  done  it  would  be  a  wise  step  toward 
the  execution  of  the  entire  plan.  The  history 
of  such  improvements  emphasizes  the  wisdom 
of  starting  the  work  correctly  and  persistentlv 
prosecuting  it  along  rioht  lines  until  it  is  com- 
pleted in  a  thorough  and  permanent  manner. 
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Standard    Designs   in   Concrete   Track 

Structures,  Baltimore  and 

Ohio  Railway. 

The  Baltimore  &  Ohio  R.  R.  Co.  does  not 
use  reinforced  concrete  for  arches,  abutments 
or  culverts,  but  it  does  use  reinforcing  in 
concrete  work  of  this  character  to  prevent 
temperature  cracks,  sufificient  concrete  being 
placed  in  all  cases  to  withstand  the  load  strain 
which  may  come  upon  it.  Illustrated  herewith 
are  standard  plans  for  concrete  metal  bridges, 
concrete    abutments,    concrete    headwalls     for 


sions    vary    with    the    diameter    of    the    pipe,       TABLE 
which  is  from  12  to  60  ins. 

The    rail   top   culvert   is   illustrated   by    Fig.  ' 

4.  Rails  of  60,  TO  or  80  lbs.  per  yard  are  used  % 
and  the  spans  of  the  culverts  are  from  5  to  ^ 
10  ft.  The  rails  are  cut  about  3  ft.  longer  ^ 
than  the  span  and  distributed  over  the  abut-  J 
ments  as  shown.  The  rails  used  are  usually  ^  „• 
old  ones  without  further  defect  than  wear. 
In  erecting  the  bridge  where  traffic  must  be 
maintained  the  bridge  is  erected  complete  on 
the  outside  of  the  track  and  allowed  to  stand 
for  30  days  until  thoroughly  hardened  and  is 


I.— MATERIAL  FOR   SINGLE   TRAC 
BRIDGES  SHOWN  IN  FIG.   1. 


for  double 
Track. 


(Where  bridqe  is  over  public  way,  filoce  dram  pipes  so  as  lo 
drip  into  quHers 
Moke  depression  in  concrete  leodmq  to  drain  pipes 
Piece  coarse  grovei  ors+one  over  oj^ening. 


Spans  under   Ife'  to  be  crowned  at  center 

so  as  to  drain  over  obutmen+s  and  omit  drain  pibes. 


Fig.    1 — Standard    Concrete    Metal     Bridges.      B.   &   0.   R.    R. 


iron  pipe  culverts,  rail  top  culverts  and  for  a 
30-fl.  arch. 

The  concrete  metal  bridge  is  designed  for 
spans  of  10  ft.  to  26  ft.  It  consists  of  a  series 
of  I-beams  laid  longitudinally  between  abut- 
ments and  encased  in  concrete  2  ins.  below 
and  6  ins.  above  the  steel.  The  top  surface 
of  the  concrete  is  rounded  for  drainage  to- 
ward the  sides  and  depressions  are  made  at 
the  sides  leading  to  the  drain  pipes  which 
consist  of  3-in.  terra  cotta  pipe.  The  top  sur- 
face of  the  concrete  is  waterproofed  with  an 
improved  compound.  Following  are  tables 
I  and  II  giving  quantities.  The  costs  are  esti- 
mated as  follows:  I-beams,  2  cts.  per  pound: 
concrete,  $6.50  per  cubic  yard;  erection,  $30; 
ballast  and  ties,  80  cts.  per  foot  of  track. 

Figure  2  shows  the  plans  for  standard  con- 
crete abutments.  When  rock  can  be  used  for 
supporting  the  structure  it  is  leveled  or  is 
excavated  into  until  a  good  foundation  is  se- 
cured. Where  the  rock  foundation  is  not  con- 
tinuous or  uniform  in  character  concrete  of 
proper  thickness  and  area  is  used. 

The  standard  design  for  concrete  headwalls 
for  iron  pipe  culverts  is  shown  in  Fig.  3. 
Table  III  gives  the  dimensions  to  correspond 
with  the  letters  on  the  drawing.     The  dimen- 


then  slid  into  place  on  the  abutments  and 
grouted  to  secure  an  even  bearing.  The  abut- 
ments for  these  culverts  are  taken  from  the 
standard  plans  for  abutments.  In  calculating 
the  costs  of  the  rail  top  culverts  the  following 
figures  are  used:  Rails  f.  o.  b.,  1%  cts.  per 
pound ;  cutting  and  placing,  Vz  ct.  per  pound ; 


I-Beams  - 


t-'O 

—  c 


Quantities 


10 
12 
16 
20 
22 
26 


Z 

15 
17 
17 
17 
16 
15 


ai       ^ 


02 

12 

12 
15 
18 
20 
24 


31.5 

31.5 

42 

55 

65 

80 


14 
16 
20 
24 
26 
30 


18  bars  16' 

20  bars  16' 

21  bars  16' 

23  bars  16' 

24  bars  16' 
26  bars  16' 


7.100 
9,100 
14.850 
23,0i0 
27,700 
36,700 


TABLE   II.— ADDITIONAL   QUANTITIES  PC 
EACH  ADDITIONAL  TRACK. 


•  I-Beams  - 


Quantitie 


V-    =^ 


5£ 

C3I-H 

d 

0 

■3 

c 

c£^ 

%       = 

S 

Z 

CO 

(S 

J 

J 

s    c 

10 

9 

12 

31.5 

14 

6  bars  16' 

4,150 

12 

11 

12 

31.5 

16 

6   bars  16' 

5,800 

16 

11 

lb 

42 

20 

6  bars  16' 

9,400 

20 

11 

18 

55 

24 

6  bars  16' 

14,700 

22 

10 

20 

65 

26 

6  bars  16' 

17,100 

26 

9 

24 

80 

30 

6  bars  16' 

21,800 

concrete  materials,  $4.00  per  cubic  yard;  cor 
Crete  labor,  $2.50  per  cubic  yard ;  roadbed  m: 
terials,  60  cts.,  and  roadbed  labor,  20  cts.  pe 
foot  of  track ;  erection,  $30  per  track.  Tabl 
IV  shows  the  number  of  rails  required  fo 
different  spans. 


TABLE  IV.— NUMBER  OF  RAILS  REQUIREI 

80  lbs. 

Clear    60  lbs.  per  yd. 

70  lbs. 

per  yd. 

per  yd. 

span.    , Total , 

, Total V 

^  Total - 

Ft.        S.T.        D.T. 

S.T. 

D.T. 

S.T.    D.I 

5           30             50 

24 

40 

22           3 

6           34             56 

28 

46 

24           3 

7 

32 

54 

26           4 

8 

38 

64 

32          ; 

9 

38           f 

10 

44            ( 

The  standard  plans  of  structures  of  the  I 
&  O.  R.  R.  Co.  are  reduced  in  zinc  etchings  t 
fit  a  page  8x10  ins.  and  are  bound  in  a  bool 
The  cost  of  making  a  large  number  of  sue 
books  is  also  less  than  for  blueprints. 


Methods   of   Increasing   the    Econom; 

of  Operation  in  Small  Pumping 

and  Power  Plants.* 

Economy  in  the  -production  of  power  i 
small  and  medium  sized  plants  is  not  give_ 
the  same  thought  as  in  the  larger  plants.  Thi 
is  not  always  due  to  the  fact  that  the  equif 
ment  is  not  high  grade,  but  is  often  duet 
numerous  losses  which  can  be  attributed  mair 
ly  to  inattention  or  lack  of  knowledge  of  th 

•Abstract  of  paper  by  Chas.  Brossman,  Coi 
suiting  Engineer,  Indianapolis,  Ind.,  before  tr, 
Indiana  Engineering  Sociaty. 


TABLE   III.— DIMENSIONS   OF  HEADWALLS. 


c4 

■a  jii 


c 


Ins. 

12 

18 

24 

30 

36 

40 

42 

48 

54 

60 


ft. 

6 

8 
10 
12 
14 
15 
16 
18 
20 
22 


ms. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


ft. 
6 
8 
10 
12 
14 
16 
16 
18 
20 
22 


ins. 
9 
9 
9 
9 
9 
1 
9 
9 
9 
9 


Mo 
E5'r: 

►J 

ft.  ins. 


9 
11 
13 
15 
16 
17 
19 
21 
23 


K 
ft.  ins. 
2  .  3 

9 

3 

9 

3 

7 

9 

3 

3 

0 


F 


*-.   ft 

o  o 
o 

ft 


G 


o^ 


K 


M 


So 


c  c 
■so 


^* 


ins. 
6 
6 
6 


Ins.  ft. 


ins. 
4 
6 
8 

10 
0 
1 
2 
4 
6 
0 


ins. 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


P 

ft. 

2 

2 

2 


ins. 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 


o3 


a 

38.12 
61.73 
92.35 

127.75 
170.45 
201.71 
220.76 
277.3S 
378.77 
476.98 


•CO 


o 


54.99 

83.60 
119.22 
159.62 
207.32 
241.92 
262.63 
324.25 
430.64 
533.85 


00 


62.' 
83.: 
105.( 
128.< 
1E2.S 
168.E 
178.S 
256.( 
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all  details  which,  considered  as  a  whole,  are 
portant. 

n  only  a  very  small  percentage  ot  pump- 
•  and  power  plants  is  there  any  reliable 
■ck  on  what  they  are  producing  and  the  cost 
reof.  Coal  is  purchased  from  the  lowest 
der  and  perhaps  some  rough  check  is  made 
to  the  amount  of  water  pumped,  but  in  few 
nts  is  it  known  with  any  certainty  whether 
not  the  component  parts  of  the  plant  are 


trouble  is  indicated— eitl-.a-  the  coal  is  not  up 
to  standard,  the  boilers  are  scaled,  the  tubes 
sooted  up,  or  some  other  trouble  is  indicated 
which  can  be  found.  The  great  loss  in  small 
plants  is  that  such  troubles  do  develop  but 
remain  unknown,  and  steps  are  not  taken  to 
find  and  remove  the  cause  of  the  trouble.  If 
the  coal  bill.s  increase  from  10  to  "25  per  cent 
as  the  plant  grows  older  the  increase  usually 
is   attributed     to    increased     consumption    of 
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Fig.   2 — standard   Concrete    Abutment,    B.   &    O.   R. 


:h  doing  their  share  in  an  efficient  manner, 
one  visits  a  plant  five  or  ten  years  after  its 
tallation  he  often  will  find  that  the  original 
cient  operation  has  not  been  maintained 
lugh  operating  conditions  apparently  are 
■  same. 

Considering  the  boiler  room  first,  a  definite 
mber  of  pounds  of  water  should  be  evapo- 
:ed  per  pound  of  coal  for  the  grade  of  coal 
;d  under  the  existing  conditions.  Both  the 
il  and  water  should  be  measured  or  weighed 
:urately.  It  is  best  to  weigh  the  coal  be- 
een  the  bins  and  the  boilers,  as  with  the 
lies  so  placed  the  amount  of  coal  can  al- 
ys  be  found  without  referring  to  the 
lount  in  the  bin. 

rhe  device  for  measuring  the  water  should 
installed  between  the  feed  pump  and  boiler 
order  that  all  water  entering  the  boiler  can 
accounted  for.  If  open  feed  water  heaters 
;  used  the  device  should  be  of  such  type 
d  be  so  installed  that  it  can  be  placed  be- 
een  the  heater  and  boilers,  otherwise  the 
ndensed  e.xhaust  will  not  be  accounted  for. 
W  ith  means  provided  for  weighing  water 
d  coal  the  evaporation  of  a  certain  coal 
11  be  known  under  proper  conditions  of  op- 
stion  such  as  clean  boilers  and  flues,  proper 
3ft,  etc.  Should  the  evaporation  drop  from 
lbs.  of  water  per  pound  of  coal  to  7  lbs., 
r  example,   with    the    same   grade   of    fuel. 


water  or  power.     However,  the  increase  often 
is  due  to  some  trouble  easily  remedied. 

Many  boilers  are  not  set  properly  and  in 
a  few  years  they  are  full  of  cracks  and  fis- 
sures through  which  the  air  is  drawn  and 
the    draft   reduced.     Many   are   not   operated 


The  draught  of  the  boiler  often  is  sadly  neg- 
lected and  is  of  great  importance  as  a  factor 
in  economical  steam  production.  In  any  case 
the  draught  should  be  sufficient  for  the  finest 
coal  and  the  thickest  fire  that  is  likely  to  be 
used.  There  is  considerable  loss  in  many 
plants  due  to  the  settings  of  boilers  being 
cracked,  due  to  the  settlement  of  foundations 
or  through  deterioration.  .-Ml  cracks  admit- 
ting air  should  be  repointed  and  small  hair 
cracks  should  be  given  a  coat  of  thin  paint 
or  whitewash.  All  cracks  around  iron  work 
and  in  the  breeching  should  be  stopped  up. 
The  writer  has  seen  cracks  in  boiler  settings 
into  which  the  fingers  of  one  hand  easily  could 
be  inserted,  and  before  which  a  lighted  match 
would  be  snuflfed  out,  doors  in  breeching  with 
%  in.  openings,  and  cast  iron  clean-out  doors 
in  settings  with  large  pieces  cracked  out.  Such 
cracks  after  being  properly  stopped  have  made 
a  marked  difference  in  operation. 

Advantage  is  usually  although  not  always 
taken  of  utilizing  the  waste  heat  of  the  steam 
from  the  main  engine  or  au.xiliary  units  in 
heating  the  feed  water.  In  a  noncondensing 
plant  the  main  exhaust  usually  can  be  con- 
nected to  the  heater.  When  a  condensing 
plant  is  installed  the  steam  from  the  air  and 
feed  pumps  or  other  auxiliaries  may  be  di- 
verted to  the  feed  water  heater.  With  an 
open  heater  about  '/o  of  the  e.xhaust  steam 
from  the  main  engine  will  heat  all  the  water 
from  about  50°  to  a  temperature  near  the  boil- 
ing point.  Where  condensers  are  used  it  often 
is  advisable  to  place  a  closed  heater  in  the 
exhaust  line  between  engine  and  condenser 
discharging  the  feed  water  through  this  into 
an  open  heater  into  which  the  auxiliaries  ex- 
haust. 

The  feed  water  heater  whether  of  closed 
or  open  type  should  be  attended  properly  and 
cleaned  at  proper  intervals.  The  writer  has 
seen  closed  heaters  so  clogged  in  the  water 
space  that  nothing  but  a  thin  stream  could 
trickle  through.  When  closed  heaters  are  in- 
stalled in  connection  with  vacuum  systems 
they  should  be  arranged   with  a  by-pass. 

It  is  surprising  that  more  advantage  is  not 
taken  of  the  use  of  superheated  steam  in 
pumping  plants  where  the  long  stroke  and 
slow  speed  make  it  especially  suited  to  in- 
creased econonty.  Superheated  steam  will 
give  a  greater  amount  of  w-ork  than  that  due 
to  the  e.xtra  cost  of  coal  required  to  produce 
it.  It  approaches  more  closely  the  law  of  a 
perfect  gas  than  does  saturated  steam,  and 
the  extra  degrees  of  superheat  are  given  up 
in  the  steam  line,  cylinders,  and  other  con- 
densing surfaces,  delivering  steam  to  the 
pump  or  engine  in  a  dryer  and  more  effective 
condition. 

In  ordinary  engine  apparatus  the  total  heat 
of  the  steam  can  be  up  to  approximately  500° 
which  if  steam  pressure  of  150^  lbs.  is  used 
would  mean  about  135°  of  superheat.  As 
higher  temperatures  are  used,  care  must  be 
observed  regarding  materials  of  construction 
in  engines,  valves,  etc.  In  practice  dry  steam 
can  be  given  to  the  point  of  cut-off,  doing 
awav   with   the  initial   condensation,   and  this 


Fig.    3— Standard    Concrete     Headwalls    for    Iron  Pipe  Culverts,  B.  &  O.  R.  R. 


with  the  minimum  amount  of  scale.  In  other 
boilers  the  tubes  are  not  kept  clean.  The  ac- 
cumulation of  scale  %  in.  thick  will  make  a 
difference  of  from  15  to  18  per  cent  in  the 
cost  of  evaporation.  The  accumulation  of 
soot  and  the  drop  in  draft  add  still  more  to 
the  fuel  cost. 


by  using  only  a  moderate  amount  of  super- 
heat. 

On  steam  pumps  of  long  and  slow  strokes 
the  saving  will  be  more  marked  owing  to  the 
greater  condensation  occurring.  Ordinarily 
the  efficiency  of  pumps  can  be  increased  from 
5  per  cent  to  25  per  cent  by  the  use  of  super- 
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heated  steam  :  dependent  on  conditions.  F.ven 
witli  large  high  duty  triple  expansion  engines  a 
saving  of  12  per  cent  in  steam  has  been  re- 
corded. For  purposes  of  comparison  it  may 
be  stated  that  the  saving  by  using  superheated 
over  saturated  steam  will  be  appro.ximately 
as  follows  for  100°  superheat:  For  siitiple  en- 
gine about  15  per  cent  and  above;   for  com- 


phuit  the  writer  was  called  in  and  found  a 
large_  Corliss  engine  where  the  steam  was 
blowing  through  the  exhaust.  The  load  could 
not  be  carried  at  all.  The  engine  was  indi- 
cated and  it  was  found  that  the  valve  had 
been  repaired  in  a  local  shop  and  placed 
wrong. 

Any  plant,  however  good  at  the  start,  can- 


f=\ 


5poc<?  Ihe  number  oF  roils  shown  in  +oble  evenly. 


Fig.  4 — Standard  Rail  Top  Culverts,  B.  &  O. 


R.    R. 


pound  engine  about  14  per  cent;  for  triple 
expansion  engine  about  12  per  cent ;  for  steam 
turbine  engine  about  10  per  cent. 

It  is  not  the  intent  of  the  writer  to  make 
the  stateinent  that  all  the  faults  herein  enu- 
merated are  to  be  found  in  most  plants,  but 
from  personal  observation  of  a  large  number 
of  municipal  and  private  plants  it  is  found 
that  advantage  is  not  taken  of  the  various 
means  of  producing  power  cheaply.  The  poor 
economy,  to  a  large  measure,  may  be  attrib- 
uted to  the  lack  of  a  proper  checking  and  ac- 
counting system  of  reports,  and  the  proper 
utilization  of  available  accessories  which  con- 
tribute to   efficient  operation 

No  man  conducting  a  business  would  hand 
over  large  sums  of  money  to  his  cashier  with- 
out knowing  how  the  money  was  expended. 
He  would  insist  on  knowing  what  was  paid 
for  rent,  for  labor,  for  merchandise  of  this 
kind  and  that,  and  what  his  profit  was  on  this 
material  and  that  material.  Now  consider  the 
average  plant  of  medium  size.  Usually  the 
cost  of  operation  in  round  figures  is  all  that 
is  known.  Often  not  even  a  check  is  made  in 
a  pumping  plant  as  to  revolutions  of  pump. 
How  many  puinping  or  power  plants  know 
each  day  the  amount  of  water  pumped,  the 
pounds  of  coal  consumed,  the  cost  to  evap- 
orate 1.000  gals,  of  water  in  the  boiler  plant, 
or  whether  or  not  the  coal  is  doing  the  same 
or  only  one-half  the  work  it  did  in  the  pre- 
ceding month?  Contracts  are  entered  into 
for  coal  for  thousands  of  dollars  per  year  and 
yet  no  effort  is  made  to  determine  whether 
or  not  25  per  cent  of  the  material  is  worth- 
less as  fuel  as  compared  to  the  sample  car 
received.  Again  the  coal  may  be  all  right 
but  the  plant  may  have  reached  such  a  con 
dition  that  25  per  cent  more  fuel  is  required 
to  operate  it  than  at  the  outset.  Such  losses 
usually  can  be  avoided  either  by  a  close  in- 
spection and  the  necessary  tests  at  suitable 
intervals,  or  by  a  system  of  daily  records 
showing  just  what  is  being  done  each  day. 
and  then  by  the  proper  interpretation  of  such 
records.  In  this  the  personal  factor  is  an  im- 
portant element.  The  attention  to  the  innu- 
merable details  of  the  plant  which  require 
intelligent  and  constant  attention  cannot  be 
.slighted  if  the  plant  is  to  be  operated  satis- 
factorily. The  superintendent  cannot  do  all 
this  but  the  operating  en,gineer  directly  in 
charge  should  be  held  directly  responsible  for 
his  part.  He  should  take  and  turn  in  records 
of  operation  and  keep  the  plant  in  proper  con- 
dition, and  should  be  held  directly  responsible 
after  proper   instruction. 

The  writer  has  seen  condensers  which  hav 
not  been  touched  for  six  or  eight  years ;  plants 
in  otherwise  good  shape  but  without  a  vestige 
(if  any  steam  pipe  covering  or  high  pressure 
steam  lines ;  crank  and  fly-wheel  machines,  in 
pumping  plants,  and  engines  that  are  not  in- 
dicated once  in  three  or   four  years.     In  one 


not  be  operated  economically  without  con- 
stant and  intelligent  supervision,  and, in  manv 
plants  this  lesson  is  being  learned.  In  plants 
of  public  institutions  this  could  be  accom- 
plished by  employing  a  competent  supervising 
engineer  to  pass  on  both  design  and  methods 
of  operation.  County  and  state  institutions 
should  have  a  permanent  or  available  consult- 
ant to  advise  on  such  questions.  Large  cities 
having  a  number  of  city  plants  could  well  af- 
ford to  do  this.  The  state  could  save  thou- 
sands of  dollars  each  year,  not  only  by  in- 
stalling equipment  that  was  especially  suited 
to  conditions,  but  in  buying  supplies  and  get- 
ting what  was  best  suited,  and  in  keeping 
plants  in  proper  condition  after  installation. 

The  boiler  end  of  the  plant  is  not  usually 
considered  important  in  small  and  medium- 
sized  plants ;  hence  many  losses  are  found 
at  this  end.  The  smoke  question  touches 
very  largely  the  question  of  economy  in 
boiler  plants.  In  the  small  town  or  the  iso- 
lated plant  the  aesthetic  side  of  this  question 
need  not  be  considered,  but  in  the  large 
cities  it  is  of  importance.  However,  as  smoke 
and  dollars  usually  are  close  companions  the 
subject   is   here   touched   upon. 

Legislation  may  minimize  the  smoke  but 
the  results  ultimately  to  be  desired  can  never 
be  attained  without  looking  at  the  question 
as  one  of  dollars  and  cents.  The  problem  is 
not  easy,  especially  when  the  industries  of  a 
locality  are  so  much  dependent  on  soft  coal 
as  a  fuel.  In  the  first  place  there  is  no.  such 
thing  as  a  commercial  smoke  consumer,  de- 
spite the  fact  of  inventions  and  statements 
to  that  effect.  Smoke  cannot  be  commercial- 
ly consumed  although  it  may  be  disguised 
or  treated  in  such  a  manner  that  it  has  a 
less  formidable  appearance  to  the  aesthetic 
eye. 

The  only  way  to  consume  smoke  commer- 
cially is  not  to  make  it.  and  engineers  who 
ha.ve  studied  the  problem  recognize  this  as 
the  first  conuuandment  in  the  smoke  ques- 
tion. No  doubt  smokeless  combustion  will 
come  about  but  it  will  not  be  general  until 
the  plant  owner  recognizes  that  he  is  wasting 
money   when    he   is   producing   smoke. 

The  common  method  of  purchasing  a  boiler, 
building  a  brick  wall  under  it,  and  placing  a 
low  smoke  stack  above  it,  all  without  regard 
to  the  ordinary  principles  of  combustion,  is 
the  cause  of  great  annual  loss.  The  principles 
of  combustion  are  not  mysterious,  hence 
neither   is   the   prevention   of   smoke. 

To  secure  perfect  combustion  it  is  neces- 
sary that  all  the  products  of  eombustion  be 
consumed  before  touching  the  cold  surfaces 
of  the  boiler.  To  do  this  requires  good  draft 
which  means  a  high  stack  if  natural  draft  is 
used.  It  means  a  properly  designed  furnace 
that  is  not  too  cramped  to  allow  perfect 
combustion    of    the     gases    before    the    com- 


paratively cold  boiler  surfaces  are  reached  i 
means    proper    handling    of    fuel    whether  L 
mechanical  devices  or  by  hand.     It  means  l|t 
the    boiler    be    properly    set   up   so   that   ii!a 
year's  time  the  settings  are  not  full  of  era 
or  crevices  which  admit  air.     Air  so  admilj 
kills   the   draft   and   contributes   to   the   m 
ciency  of  the  furnace  both  as  regards  sm 
prevention  and  economy  of  combustion.  W 
xV.e^e    essentials    are    carried    out    the    sm 
problem    is    solved. 
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Western  Cement  Show. — i.'oliseum.  Chic.', 
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Cleveland,  <J..  Secy.  Annual  meeting  Chiv 
Jlaifh    4-u. 

Illinois  Water  Supply  Association.— Edn  i 
B;irtow.  Prliana.  Sec'.v.  Annual  meeting  at  - 
l>:ina.   ilaich   ii-b. 

Canadian  Mining  Institute. — Annual  mer! 
Toionto.   March  B-S. 

National  Brick  Manufacturers'  Assoclatiot- 
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E.  H.  Fritch.  962  Monadnock  Elk..  Chicii 
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PERSONALS. 

Mr.  Griggs  Car  has  been  appointed  Supei 
tendent  of  Streets  of  Phoenix,  Ariz. 

Mr.  .Tames  "W.  Barrett  has  been  appoin . 
Superintendent  of  "Waterworks  at  Portsmou^ 
N.   H. 

Mr.  Lewis  Kingsman.  Office  Engineer  of  ?- 
tional  Railways  of  Mexico,  at  Mexico  City,  dl 
on  .January  27. 

Mr.  C.  L.  .James  of  Mattoon.  111.,  has  li 
appointed  City  Engineer  of  Oakland,  III.,  by 
City  Council  of  that  place. 

Mr.  Guy  Stone  of  Visalia,  Cal.,  has  secured 
appointment  with  the  engineeing  crews  of 
State  Highway  Commission. 

Mr.  'W.  B.  Gatewood  has  been  appointed 
vision  Engineer  of  the  Chicago  Division  of 
Chesapeake  &  Ohio  Ry.  at  Peru.  Ind. 

Mr.  James  E.  Parker,  formerly  City  Engii, 
of  Portsmouth.  X.  H..  has  resigned  to  em; 
in  engineering  and  contracting  in  Boston. 

Mr.  Geo.  H.  Herrold,  who  has  been  eng-i 
in  pri\'ate  practice  in  St.  Paul,  Minn.,  has  i 
appointed  Assistant  City  Engineer  of  that 

Mr.  Watson  C.  Mbbley,  an  engineer  who  f- 
number  of  years  was  engaged  in  i-ailroad  « 
in  the  neighborhood  of  Pittsburg,  died  on  !■■ 
ruary  1. 

Mr.  George  Ridgeway  has  been  appoin  I 
County  Highway  Engineer  of  Boone  Coun. 
Mo.  He  was  formerly  connected  with  the  M 
souri  Pacific  Ry. 

Mr.  Nelson  P.  Lewis.  M.  Am.  Soc.  C.  E..  CI 
Engineer,  Board  of  Estimate  and  Apporti' 
ment,  Nev.-  York  City,  on  February  19th  di-i 
ered  a  lecture  on  "Design  of  Highways  and  .'^ 
terns  of  Highways"  before  the  Graduate  S 
dents  in  Highway  Engineering  at  Columbia  I' 
versify. 

Mr.    .Charles    W.    Reinhardt.    for    twenty-ti 
years    Chief    Draftsman    for   Engineering  Nei. 
has    severed    his    connection    with    that   publii 
tion  and  has  opened  a  general  dr.afting  olRcf- 
120   Liberty   street.    New   Y'ork   City.     Mr.    K. 
hardt    will    do    general    tracing,    map    work    :i 
free   hand   sketching,   making  a  specialty  of 
touching    and    the    preparation    of   drawings 
photo-engraving.      He    will    also    supervise    < 
gravers'    work    as    well    as   prepare    illustrati< 
for    trade   catalogs,    books   and   general   public 
tions. 

Mr.    ,Toiin    Herron,     Consulting    Mining    Eni 
neer   of    San    Francisco,    was   accidentally  kil'. 
by    falling    timbers    while    coming    up   the   sh; 
of    the    Tom    Boy    Mine    at    Telluride.    Colo.. 
Feb.    2.      Mr.    Herron    was    formerly   engaged 
railway  worlv  and   in   1SS.5   was   under  Mr.  Jn 
F.  Wallace  on  the  Illinois  Central.     He  we, it 
the    Tom    Boy    properties    about    ISSS.    but 
the  past   seven   or  eight   years  has  been  acti 
onl.v    in    an    advisory    rapacity    for    the    Engli 
syndicate   owning   these  properties.     He  is  st 
vived  by  his  wife,   two  daughters  and  a  son. 
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A  considerable  nuniber  of 
railroad    construction    con- 
tracts   have    been    let    since 
our    last    issue,    and    there 
are    good    prospects    for    a 
large   amount   of   work    for 
the  near  future.     One  piece 
iconstruction  of  much  interest  is  the  Grand 
ink  Ry.'s  new  line  from  Palmer.  ^lass..  to 
hvider.ce,   R.   I.     Bids   on   -58   miles   of   this 
re  opened   yesterday.     This   marks  the  be- 
lling of  the  extensive  plans   for  new  con- 
jction   work   which   the   Grand   Trunk   Ry. 
for  New  England.     Another  piece  of  work 
interest  is  the  completion  of  double  track- 
of  the  Krie  R.  R.     It  is  believed  that  bids 
this  work  will  be  taken  soon.    Of  the  new 
cks,  1-0  miles  will  be  laid  on  the  Chicago 
Erie  division,  which  extends  from  Marion, 
to  a  point  near  Hammond,  Ind.,  and  120 
es  will  he  laid  elsewhere. 
\mong   the   railroad   construction   contracts 
recently  are  the   following :      Morcy-Faul- 
ler   Construction    Co.,    Chemical    Bldg.,    St. 
uis,  Mo.,  for  building  a  5-mile  extension  of 
Houston   &    Texas    Central    R.    R.,    from 
Idwell,  Tex. ;   Westinghouse.   Church,   Kerr 
Co.,  Pittsburg.   Pa.,   for  building  additional 
ps  for  the  Canadian  Pacific  Rv.  Co.  at  Cal- 
•y,  .Mberta,  to  cost  $2.7.50,000";  J.  G.   Har- 
ive  &  Co.,   Ltd.,   Winnipeg,    Man.,   for   ex- 
ation  and  embankment  for  the  new  branch 
the    Canadian    Pacific    Ry.    from    Suffield, 
lerta:   Foley,   Welch  &   Stewart.   St.    Paul, 
nn.,   for  the   construction   of   100   miles   of 
W'eyburn-Wellbridge     extension     of     the 
nadian  Pacific  Ry. ;  the  Callahan   Construc- 
n  Co.,  Empire  Bldg.,  Knoxville,  Tenn.,  for 
miles  of  work  for  the  Lewisburg  &  North- 
1  line  of  the  Louisville  &  Nashville  R.  R., 
work  beirg  located  near  the  state  line  of 
imaba  and  extending  north  into  Tennessee ; 
L  Trihble.  Spokane,  Wash.,  for  construct- 
a  6-niile  extension  of  the  Yakima  \'alley 
insportaticn  Co.'s  line  from  North  Yakima. 
ish.,  the  contract  amounting  to  about  $.300,- 
and  ircluding  a   steel  bridge  on   concrete 
nidations :   Scott  &  Sons,   Times  Bldg.,   St. 
.lis.   Mo.,    for   constructing   a    10-mile    spur 
m  the  Illinois  Central  R.  R..  from  Bloom- 
ton.  Ind.,   into  the  Bloomington   stone  belt 
r   Harrodsburg;    Nelson    Bennet.    Tacoma, 
ish..  sub-contract  from  Porter  Bros..  Port- 
ti.  Ore.,  iriT  constructing  a  4.500  ft.  tunne! 
the  new  Point  Defiance  line  of  the  North - 
Pacific ;    the    following    secured    sub-con- 
:ts  on  the  .30-niile  extension  of  the  Clinton, 
lahonia  &  Western  extension   from  Butler, 
which  Maney  Bros.,  126%  West  Main  St., 
lahoma    Citv.    have    the    general    contract : 
din  Bros,.  Frank  L.  Adams,  Matt  Cunyon, 
L  Hale.  Ben  Sweeney  and  Pat  Gleason,  all 
Oklahoma  City. 

"he  chief  item  of  interest  of  the  past  few 
s  in  the  way  of  irrigation  work  is  the 
irding  of  several  contracts  for  the  South 
1  Joaquin  Irrigation  District  in  California. 
;  Utah  Construction  Co..  Ogden.  Utah,  se- 
ed contracts  amounting  to  $658.12.*  and  in- 
:ling  about  2%  miles  of  extremely  heavy 
;-hiIl  rock  excavation  in  the  Stanislaus 
er  canyon  and  two  l.OOO  ft.  tunnels:  also 
ew  2.040  ft.  tunnel,  with  about  2,000  ft.  of 
-roaches.  T  K.  Beard.  Modesta,  Cal..  se- 
ed two  contracts  aggregating  about  $-507.- 
and  C.  F.  McCarthy  of  the  Pacific  Con- 
iction  Co.,  San  Francisco,  secured  one  con- 
:t. 

"he  Government  River  and  Harbor  bill  for 
current  fiscal  year  has  been  completed  in 
congressional  committee.     It  carries  a  gen- 

!  total  of  $26,000,000.  of  which  about  $10.- 


000,100  is  lor  niaintenaiui-  of  existing  works 
and  $7,000,000  for  new  projects.  .\n  aggregate 
of  $5.!).J0,00o  is  carried  in  the  bill  for  the  Mis- 
sissippi River.  Of  this  amount  the  stretch  of 
the  river  between  St.  Louis  and  Cairo  is  al- 
lotted $1,000,000.  For  the  upper  Mississippi 
River  permanent  improvements  the  bill  pro- 
vides $1,2.50.000.  For  the  general  improvement 
of  the  Mississippi  below  Cairo  the  committee 
has  allowed  $;!,.500,000.  In  addition  to  the  $800,- 
000  carried  in  the  bill  for  the  Missouri  below 
Kansas  City  the  committee  provides  $1.50,000 
for  the  upper  stretches. 

In  the  way  of  drainage  work  the  two  largest 
contracts  which  appear  to  have  been  adver- 
tised recently  are  the  ones  for  the  Dead  Tim- 
ber Drainage  District  No.  1.3  of  Osceola,  .A.rk., 
and  for  the  Connnissioners  of  Drainage  of 
Sunflower  County,  Miss.  The  latter  work 
calls  for  digging  about  22  miles  of  open  ditches, 
requiring  about  8oo,(i00  cu.  yds.  of  excavation. 
The_  Dead  Timber  drainage  work  calls  for 
1.6(i5.000  cu.  yds.  of  excavation  and  eight 
bridges. 

Bids  are  now  being  asked  by  the  city  of 
Pasadena,  Cal.,  for  a  large  reinforced  con- 
crete bridge.  This  bridge  will  be  1.460  ft.  long, 
with  a  28  ft.  roadway  and  two  5  ft.  sidewalks 
and  is  estimated  to  cost  $185,000. 

Surveys  for  the  State  Barge  Canal  terminal 
at  .'Mbany,  N.  Y.,  have  been  completed  and 
plans  are  now  being  prepared.  It  is  possible 
that  these  plans  will  be  approved  by  the  Canal 
Board  in  March,  after  which  bids  for  con- 
struction work  will  be  asked.  John  A.  O'Con- 
nor, Albany,  N.  Y.,  is  Engineer  in  charge  of 
the  Barge   Canal  terminal   work. 


Last  year  there  were  more 
miles  of  improved  highway 
Highway        constructed   throughout   the 
Construction    country  than   in  any   previ- 
p  ous  year :  the  work  for  the 

prospects.  current  year  promises  to  far 
exceed  the  record  of  1911. 
The  state  of  California,  which  last  year  voted 
$18,000,000  of  bonds  for  improved  "roads,  has 
been  busy  with  the  preliminary  work,  and  is 
now  about  ready  to  begin  actual  construction. 
Pennsylvania  intends  to  construct  300  miles 
of  road  this  year :  in  addition  the  citi.'.ei's  of 
the  state  w-ill  probably  vote  on  a  plan  for  giv- 
ing the  highway  department  $50,000,000  for 
good  roads  purposes.  The  present  plans  call 
for  linking  the  county  seats,  the  building  of 
40  miles  in  Pike  County,  the  construction  of 
roads  through  the  northern  tier  of  counties 
and  work  in  Susquehanna  County.  The  $50,- 
000.000  figure  seems  to  be  popular  with  good 
roads  advocates.  The  Ohio  Constitutional  con- 
vention on  Feb.  20  adopted  an  amendment  to 
the  state  constitution  which  permits  the  legis- 
lature to  issue  bonds  in  the  sum  of^$.50,000,000 
for  state  aid  in  the  construction  of  inter  county 
roads.  In  New  York  state  a  plan  is  on  foot 
for  another  $-50,000,000  loan  for  highway  pur- 
poses. This  state  some  years  ago  voted  $50,- 
000,000  of  bonds  for  road  work,  and  a  large 
part  of  this  has  been  expended  already.  Quite 
a  bit  of  it  remains,  however,  and  a  consider- 
able amount  of  work  will  be  let  this  spring. 
Te.xas,  the  state  of  "magnificent  distances,"  is 
constructing  its  improved  highways  by  the 
county  system.  In  many  cases  the  counties 
are  as  large  as  ordinary  states  and  conse- 
quently are  split  up  into  road  districts,  each  of 
which  votes  on  bond  issue  for  road  construc- 
tion in  the  district.  In  1011  a  total  of  $8,91-5,- 
000  of  bonds  w-as  voted  bv  40  counties  in  the 
state.  Of  this  total  $4.5.50,000  was  voted  by 
10  counties.  Tarrant  County  Ieadin,g  with  $1,- 
6(10,000  and  Piowie  and  Dallas  Counties  coming 
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next  with  $500,0o0  each.  The  amount  of  the 
bond  issues  voted  last  year  was  twice  as 
great  as  that  of  the  previous  year.  In  Massa- 
chusetts. Governor  Foss  has  recommended  to 
the  state  legislature  that  a  special  appropria- 
tion of  $5,000,000  be  voted  for  new  highways. 
In  this  connection  it  is  interesting  to  note  that 
the  governor  in  his  message  recommending  the 
appropriation  urges  that  a  revised  schedule  of 
motor  car  fees  be  considered  at  once,  at  an 
average  of  not  less  than  80  cts.  nor  more  than 
$1  per  horse  power  and  that  the  fees  be  util- 
ized in  full  to  meet  the  expense  of  maintain- 
ing highways.  The  present  fees  assessed  on 
automobile  owners  in  Massachusetts  are  at  the 
average  rate  of  30  cts.  per  horse  power.  .\s 
there  are  40,000  automobiles  in  the  state  aggre- 
gating about  1,000.000  H.  P.  at  $1  per  horse 
power,  the  sum  realized  would  be  $1,000,000." 
which  is  stated  to  be  about  the  cost  of  main- 
taining the  present  state  highways  and  park- 
ways. Six  states  only  have  been  mentioned, 
but  in  all  the  other  states  every  indication 
points  to  greatly  increased  expenditures  for 
the  present  year  for  highway  work. 


The   civil   service   method 
of   selecting  municipal    cm- 
Civil  Service    ploycs  is  all  right  in  theory, 
and  ''"'  '"^"'ctime  when  it  goes 

Pnlitir-c  "P  asainst  practical  politics 

slats.  Here  is  an  example. 
The  Civil  Service  Commission  of  a  certain 
large  eastern  citv  held  a  civil  service  examina- 
tion for  a  position  in  the  street  department. 
.'Vmong  the  papers  turned  in  was  the  follow- 
ing. 

"Question  No.  2.  What  orders  would  you  give 
an  Inspector  as  to  the  important  point.s  to  hf-. 
watched  in  the  following  cases  as  provided  for 
in  the  department's  specifications  and  legul.a- 
tions? 

"a.  When  the  subgrade  is  being  prepared  for 
the  concrete  base  or  asphalt  paving? 

"b.  As  to  what  materials  should  enter  into  a 
concrete  base,  and  their  proportions? 

"c.  What  when  the  concrete  base  is  being 
laid? 

Answer,  verbatim: 

"2.  I  wood  give  a  inspector  is  Rorder  to  See 
that  the  Contractor  Following  out  is  Specific.i- 
tions  and  Regulations  See  that  theair  is  no  Soft 
Spots  ore  spugey  Places  on  the  Base  if  so  have 
them  taking  out  and  Fild  in  With  gravel  6  bar- 
row of  stone  3  barrow  of  Sand  one  Rig  of 
Cement." 

"Question  No.  6.  Give  in  detail  the  method  to 
be  observed  in  laying  granite  blocks,  after  the 
base  has  been  laid." 

Answer,   verbatim: 

"6.  Laying  granite  Blocks  a  Crosse  the  Street 
From  Curbet  to  Curbet  in  Strate  Rose  theu 
Ram  with  a  55  Pound  Rammer  3  times." 

"Question  No.  4.  Street  Cleaning  Specifica- 
tions— Mention  nine  classes  of  wrok  which  are 
under  the  direction  of  the  Street  Cleaning  Di- 
vision of  the  Bureau  of  Highways  and  Street 
Cleaning?     What  are  they?" 

Answer,  verbatim: 

"4.  ice,  Snow  ases  Papers  inlet  st  Cleaned  up 
See  that  the  Drivers  takes  up  the  ases  Clean 
that  the  Drivers  take  up  the  Street  Dird  Clean 
See  that  the  Drivers  Dont  Spill  any  ases  on 
the   street." 

If  one  is  to  judge  from  the  answers  to  the 
above  questions,  it  would  be  concluded  that 
the  position  to  be  filled  was  that  of  laborer. 
Instead  it  was  a  position  carrying  a  salary  of 
$2,500  per  year,  and  the  man.  from  whose 
paper  the  above  excerpts  arc  given,  secured 
the  place      'He  was  very  active  in  politics." 
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Alabama. 

®The  Callahan  Construction  Co.,  Empire 
Bldg.,  Knoxvillc.  Tenn.,  has  been  awarded  a 
contract  for  15  miles  of  work  for  the  Lewis- 
burg  &  Northern  line  of  the  Louisville  & 
Nashville  R.  R.  The  work  is  located  near  the 
State  line  of  Alabama  running  north  into 
Tennessee.  These  same  contractors  were  also 
awarded  a  6-mile  section  near  Warrior,  Ala., 
as  was  noted  in  our  Feb.  14  issue.  The  work 
will  embrace  something  like  1,500,000  yds.  of 
material,  and  comprises  some  very  fine  team 
borrow,  cart  and  car  work,  together  with 
some  highly  classified  steam  shovel  work,  and 
about  12,500  yds.  of  concrete  masonry.  The 
work  is  all  very  accessible  to  the  railroad. 
The  Callahan  Construction  Co.  is  in  position 
to  sublet  a  large  amount  of  this  work,  and 
contractors  that  are  interested  can  address 
the  company  at  home  office  at  Knoxville, 
Tenn.  Free  transportation  to  outfits  over  the 
L.   &   N.   can   be  obtained. 

The  second  survev  for  the  projected  line 
of  the  Eufaula  &  Chattahooche  Valley  R.  R. 
has  been  completed  and  it  is  believed  that 
bids  for  the  construction  of  the  line  to  Pitts- 
view  will  be  taken  shortly.  D.  B.  McKenzie, 
Eufaula,   Ala.,   is   Engineer. 

Bids  are  reported  to  have  been  asked  by 
W.  M.  Blount,  Union  Springs.  Ala.,  President 
of  the  Birmingham  &  Southeastern  R.  R..  for 
the  construction  of  a  20-mile  extension. 

The  Lipsey  Valley  R,  R.  Co.  has  completed 
surveys  and  has  secured  the  capital  for  the 
construction  of  a  15-mile  railroad  southerly 
from  Fayette,  Ala.  J.  P.  Daniel,  Fayette, 
Ala.,  has  the  construction  contract.  '  Lee 
Baskett,  Henderson,  Ky.,  is  President  and 
Woodson  Hopkins,  Henderson,  Ky.,  is  Chief 
Engineer. 

Officials  of  the  Queen  &  Crescent  Route  are 
understood  to  be  considering  double  tracking 
the  .■\labama  Great  Southern  R.  R.  between 
Birmingham   and   Meridian. 

Alaska. 

A  bill  has  been  introduced  in  Congress  pro- 
viding for  the  creation  of  an  .Alaska  railroad 
commission  of  three  members.  The  commis- 
sion would  be  directed  to  visit  Alaska  to 
investigate  railroad  routes  from  the  seaboard 
to  various  coal  fields  and  interior  navigable 
water  ways. 

Arizona. 

The  following  minor  improvements  are 
planned  by  the  Santa  Fe  system  for  the  state 
of  .'\rizona :  Construction  of  new  freight 
house,  at  Seligman,  estimated  cost  $.5.3,000; 
concrete  protection  and  widening  embankment 
at  bridge  A  588,  Arizona  division;  extension 
of  passing  track  at  Flagstaff  to  cost  $8,600. 

Arkansas. 

R.  E.  Lee  Wilson.  Memphis.  Tenn.,  Presi- 
dent of  the  Jonesboro.  Lake  City  &  Eastern 
R.  R..  is  reported  to  have  negotiations  under 
w.ay  for  the  purchase  of  the  Blvtheville. 
Leachville  &  .Arkansas  Southern  R.  R.  It  is 
stated  that  this  road  will  be  extended  from 
Truman,  Ark.,  to  Earl,  a  distance  of  20  miles, 
to  a  connection  with  the  Crittenden  R.  R.. 
which  is  also  to  becorrie  a  part  of  the  Wilson 
system.  The  Cairo,  Truman  &  Southern  R. 
R.,  the  incorporation  of  which  was  noted  in 
our  last  issue,  is  understood  to  have  been 
formed  for  the  purpose  of  building  this  ex- 
tension. In  connection  with  the  extension  of 
the  road  from  Truman,  a  logging  line  owned 
by  the  Truman  Cooperage  Co..  extending 
south  for  9  miles,  will  be  taken  over  and 
practically  reconstructed. 

California. 

Van  Sant  &  Houghton.  Hooker  &  Lent 
Bldg..  San  Francisco,  have  started  work  on 
the  Santa  Fe  roundhouse  at  Riverbank.  This 
is    a    reinforced    concrete    structure    built    ac- 


cording to  patented  "Unit-Bilf  methods  of 
the  Unit  Construction  Co.,  St.  Louis,  for 
whom  Van  Sant-Houghton  Co.  are  Pacific 
Coast  representatives. 

City  Trustees  of  Glendale  have  granted  a 
franchise  to  E.  D.  Goode  for  an  electric  rail- 
way line  from  4th  St.  and  Brand  Blvd.  west 
on  4th  St.  to  Pacific  A\e.,  south  on  Pacific 
Ave.  to  Vine  St..  west  on  Vine  St.  to  the 
westerly  city  limits  of  Glendale,  near  the 
Glassell  winery  on  San  Fernando  Road,  from 
which  point  a  private  right  of  wav  will  be 
secured  westerly  to  Griffith  Park,  where  con- 
nection will  be  made  with  the  proposed  mu- 
nicipal railway  of   Los  Angeles. 

The  Tidewater  &  Southern  Transit  Co., 
which  filed  its  articles  of  incorporation  on 
Feb.  15,  was  organized  for  the  purpose  of 
building  extensions  for  the  Tidewater  & 
Southern  R.  R.,  which  were  not  permissible 
under  the  articles  of  the  latter  company.  It 
is  understood  that  the  two  companies  will  be 
merged.  The  Tidewater  &  Southern  is  now 
under  construction  and  the  new  company  pro- 
poses to  build  172  miles  of  railroad  extending 
from  Turlock  to  Fresno  and  touching  with 
branch  lines  various  points  in  San  Joaquin, 
Stanislaus,  Merced  and  Fresno  counties.  Of 
the  total  amount  of  capital  stock  the  sum  of 
$189,200  has  been  subscribed.  Stockton  is  the 
principal  place  of  business  of  the  incorf)ora- 
tion  and  the  following  are  the  stockholders: 
Karl  C.  Brueck,  J.  A.  Coley,  Byron  A.  Bearce, 
J.  L.  Craig,  George  S.  Schuler,  Ward  B.  Min- 
turn  and  T.  J.  Wisecarver,  all  of  Stockton, 

The  California  Air  Line  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $20,000.- 
000.  of  which  $450,400  have  been  subscribed, 
and  proposes  to  build  a  railroad  to  connect 
Los  Angeles  and  San  Francisco.  The  incor- 
porators are  C.  Elliott  Craig,  Glen  Behymer 
and  V.  L.  Gelffrion,  Los  Angeles  attorneys; 
Ralph  S.  Twombly.  a  Pasadena  capitalist,  and 
Mrs.  Leonora  M.  Thompson.  Press  reports 
quote  one  of  the  attorneys  as  stating  that 
European  capital  and  bankers  were  supplying 
the  money  anl  that  the  line  would  -be  built 
to  accommod.tte  the  travel  which  would  come 
to  California  in  the  year  of  the  opening  of 
the  Panama  Canal  and  the  holding  of  the 
expositions  at  San  Francisco  and  San  Diego. 
The  Santa  Fe  system  plans  on  the  follow- 
mg  improvements  for  the  state  of  California- 
.Automatic  signals.  Needles  to  Goff,  estimated 
cost  $70,000 ;  construction  of  a  25-stall  round- 
house at  Barstow  to  cost  $133,000;  extension 
of  house  track  at  Wasco  to  cost  $3,000 ;  work 
on  the  1st,  2nd  and  3rd  districts  of  Los  .Ange- 
les division  at  a  cost  of  $32.000 ;  minor  im- 
provements at  Minkler,  Piedra,  Oakhurst  and 
Sheepcamp  to  cost  $19,500. 

N.  P.  Hultberg,  Turlock,  Cal.  a  member  of 
the  Good  Roads  Committee,  has  recommend- 
ed that  the  county  build  a  railroad  to  tap 
gravel  deposits,  55  miles  in  the  Sierras,  north- 
east of  Turlock,  in  order  that  gravel  may  be 
obtained  for  improvement  of  highways.  The 
cost  of  such  a  railroad  would  be,  it  is  esti- 
mated, about  $1,000,000. 

.Advices  from  Falls  River  Mills,  Shasta 
County,  Cal.,  state  that  surveyors  setting  grade 
stakes  are  moving  north  toward  Klamath 
Falls.  Ore.,  over  a  former  survev  to  meet  the 
survey  of  the  Natron  cut-off.  which  is  now 
under  construction.  It  is  now  reported  that 
the  Natron  cut-off  will  be  extended  from 
Klamath  Falls  south  through  Modoc  and 
Shasta  Counties  to  Anderson  on  the  California 
and  Oregon  branch  of  the  Southern  Pacific. 
Colorado. 
Negotiations  are  understood  to' have  been 
completed  for  readjusting  the  ^finances  of  the 
Denver,  Laramie  &  Norhtwestern  R.  R., 
whereby  means  will  be  provided  for  contin- 
uing the  construction  of  the  railroad  from 
Greeley    to    Scott    this   year.      W.    D.    Hodge, 


•i'  indicates  work  now  open  for  bids..   *  indicates  a  contract  let  recently. 


Railway    Exchange    Bldg..    Denver,    Colo 
Chief  Engineer. 

Advices    from     Manitou,     Colo.,    state 
Clough   &  Son,  contractors   for  the  new 
Mountain    Incline    Ry.,    are    pushing   gra 
work   with    all    possible   speed    and   expec 
have  track  laying  completed  by  April  1. 

The    Colorado-Kansas    R.    R.,    which 
has    construction   work    under   way   on  a 
mile    line    from    Pueblo   northwest   will 
the   work   completed  by   April    1   next.     I 
struction  work  'was  started  Dec.   1,  1911 
is    being    done    by    J.    R.    Greenlees,    F 
Kelley  and  C.  W.  Crews,  syndicate  mana 
for    the    underwriters.      Edward      F.     R 
Pueblo,   Colo.,   is   Chief   Engineer  and  E 
Wilson.    Pekin,    111.,   is    President. 

In  order  to  facilitate  traffic  in  Pueblo 
Santa  Fe  system  is  .to  rebuild  the  line  ol 
old  Denver  &  Gulf  R.  R.  from  Overto, 
First    St.,    Pueblo.  j 

Advices  from  Meeker  state  that  the  1 
field  Coal  Co.  has  awarded  a  contract  for 
constructioi,  of  a  railroad  from  Rifle  to  < 
vey  Gap  to  tap  the  coal  fields  at  that  pla'. 

It  is  expected  that  some  definite  annoi: 
ment  will  be  made  shortly  regarding  th(' 
tensive  betterment  work  projected  for 
Denver  &  Rio  Grande  R.  R.  J.  G.  G> 
Chief  Engineer.  Denver.  Colo.  It  is  estin- 
by  President  Bush  that  it  will  require  . 
000. OOp  in  the  next  three  years  to  placet 
road  in  first  class  condition  both  as  to  ii 
and  equipment.  Of  this  between  $5  00> 
and  $7,000,000  will  be  needed  in  the  cu; 
year  to  be  applied  to  the  double  tracking e 
minal,  grade  reduction  and  equipment  nc 
Between  Denver  and  Salt  Lake  City  i-  ' 
erable  double  track  will  be  laid,  althouu 
mileage  the  second  track  work  will  cov 
not  yet  been  determined.  Attention  v, 
paid  to  reducing  grade,  and  particular)-. 
Soldier  Summit,  the  backbone  of  the  Rcii 
and  the  chief  o'  tacle  to  heavy  train  loan 
When  improvements  now  in  contemplic 
are  completed  the  Rio  Grande  will  have3i 
structed  a  new  route  around  the  sumi 
which  will  lengthen  the  line  about  seven  ill 
but  which  will  give  a  maximum  grade  .' 
per  cent  of  the  western  slope  and  1%0( 
cent  of  the  eastern  slope.  Improvemen'' ; 
Soldier  Summit,  which  is  near  Tennst 
Pass,  will  cost  in  the  neighborhood  of$l 
800,000.  Standardizing  of  narrow  gage  lu 
also  vi'ill  come  in  for  attention. 

Georgia. 

The  Rome  Railway  &  Light  Co.,  i 
Ga.,  has  plans  under  way  for  an  exten?; 
East    Rome. 

The  Seaboard  Air  Line  Ry.,  W.  L.  Seiot 
Chief  Engineer,  Portsmouth,  Va.,  is  bin 
details  prepared  for  additional  terminal  ::ili 
ties  on  Hutchins  Island  near  Savannah,  '.ic! 
will  cost   about  $100,000. 

The  Waycross  &  Western  R.  R.  Co  ha 
been  chartered  with  a  capital  stock  of  "■" 
000  and  proposes  to  build  a  72-mile  line 
Waycross  to  Adel,  Ga.,  where  a  conn 
will  be  made  with  the  Georgia  Southci  i 
Florida  Ry.  The  incorporators  include  /ler 
H.  Sessions  and  E.  T.  King  of  WajcrosGa 

It  IS  reported  that  the  town  of  Camilla 3a. 
has    completed    negotiations    with    officia   ol 
the  Valdosta,  Fort  Gaines  &  Montgome  R. 
R.  for  the  construction  of  a  line  to  thai'' 
The  citizens  have  guaranteed  right  of  wa 
terminal  sites.     It  is  probable  that  worl  ' 
be  started  about  .April  1.    Frank  Roberts, 'al- 
dosta,  Ga.,  is  President  of  the  railroad. 

Idaho. 

A    project    is    under    consideration    fo  ' 
construction    of    an     electric      railroad 
Blackfoot  fo  St.  Anthony.     R,  Rounds,     ' 
Idaho,   is   interested. 

No  construction  work  has  been  authi  /' 
'or   the   extension    of   the    Pacific    &    alio 
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lern  Ry-,  from  Meadows  to  Riggins,  and 
Kit  expected  that  the  work  will  be  taken 
is  year  ^s  noted  in  our  Feb.  14  issue 
o„  map  for  the  right  of  way  has  been 
wilh    the    Government    Land    Otlicc    at 

Illinois. 

■  city  council  of  Charleston.  111.,  has 
■d  a  50-year  light  franchise  to  the  Cen- 
llinois  Public  Service  Co.  of  Mattoon, 
n  return  for  which  the  company  is  to 
,  spur  of  its  city  railway  to  the  Coles 
V  Fair  Grounds.  The  council  also  ex- 
J  the  time  for  completing  the  electric 
rom  Charleston  to  Paris  until   1914. 

■  Indiana  Harbor  Belt  R.  R.,  O.  Gers- 
Kngineer  Maintenance  of  Way,  Gibson, 
Countv,   Ind.,  has   taken    title    to   about 

res  of  land  at  48th  and  Aberdeen  Sts., 
so  III.,  and  will  enlarge  its  yards, 
.ippropriation  of  $-201.000  has  been  made 
e  Santa  Fe  system  to  cover  cost  of  re- 
g  switches,  frogs,  guard  rails,  etc.,  in 
ction  with  laying  the  new  90  lb.  steel 
i;  Valley  division. 

■  Chicago  &  .\lton  R.  R.,  R.  A.  Cook, 
leer  in   Charge     of     Track     Elevation, 

III.,  has  plans  and  estimates  under  way 
le  elevation  of  its  tracks  from  ■2'2nd  St., 
go.  It  is  probable  that  the  ^'ork  on  this 
vement  will  be  started  somt  time  during 
car  so  that  it  may  be  completed  soon 
the  other  elevation  work  in  Chicago  and 
The  latter  work  is  progressing  to  the 
action  of  the  officials.  The  ten  blocks 
ivation  mentioned  above  is  the  last  con- 
i;  link  in  the  system  of  elevated  tracks 
(>h  Chicago  and  Joliet  and  marks  the 
leriod  of  the  improvement. 

Indiana, 
cott  &  Sons,  Times  Bldg.,  St.  Louis,  Mo., 
been  awarded  the  contract  for  the  con- 
ion  of  a  lO-niile  spur  from  the  Illinois 
al  road  from  Bloomington,  Ind.,  into  the 
nmgton  stone  belt,  near  Harrodsbnrg.  It 
iderstood    that   the   contract    price    was 

$3o,CKH)  a  mile.     The  contract  is  to  be 

by  the  general  contractors  in  order  that 
)ad  may  be  completed  at  an  early  date. 

Iowa,  t 
ckholders  of  the  Waterloo,  Cedar  Falls 
irthcrn  Ry.  Co.,  Waterloo,  la.,  have  au- 
:ed  an  increase  of  capital  stock  to  the 
nt  of  $.50,000,  making  a  total  of  $2,.500,- 
The  increase  is  for  the  building  of  an 
irban  e.xtension  to   LaPorte   City,  a   dis- 

of  1.5  miles,  this  spring, 
ides  of  incorporation  have  been  filed  at 
tic.  la.,  by  J.  J.   Hess,  attorney   for  the 

Shortline  Railroad  Co.,  of  Delaware, 
rompany  is  capitalized  at  $5,000,000  and 

tgage  or  trust  deed  for  that  amount  has 
filed  in  favor  of  the  First  Guarantee  & 

Co.,  Philadelphia,  Pa.  The  headquar- 
if  the  new  corporation,  which  recently 
over  the  Iowa  &  Omaha  Short  Line,  are 
iladelphia.  it  is  understood  that  .\ugust 
inimrow  of  Treynor  will  be  chosen  presi- 
»f  the  reorganized  compary.  Thomas  G. 
cr  of  Philadelphia  is  Second  Vice  Presi- 
and  .\ndrew  Luffbarry  of  Omaha,  the 
iccr  of  the  road,  is  Secretary.  Colonel 
;e  W.  .\dams  and  J.  J.  Hess  are  now 
lers  of  the  Board  of  Directors  and  will 
biy  continue  in  that  capacity. 

Kansas. 

lit  &  Son,  who  have  been  awarded  the 
act  for  the  construction  of  the  10th  scc- 
uf  the  Santa  Fe  Railway's  Colmar  cut- 
'■  Ransom  &  Cook,  Ottawa,  Kan.,  general 
actors,  have  started  work  10  miles  south- 
of  Dodge  City,  Kan. 

vices  from  Hutchinson.  Kan.,  state  that 
iiinary  steps  are  being  taken  toward  the 
lization  of  a  railway  company  in  cen- 
Kansas,  to  build  a  steam  railway  through 
i.  Ottawa.  Saline.  ^IcPherson,  Harvey. 
,  Scdgw'ick  and  Sumner  Counties.  The 
ISid  railroad  would  extend  from  .\rkan- 
-ity  or  Weliingtorv  direct  to  Hutchinson, 
■gh  a  section  of  country  now  without  rail- 

•J*  indicates 


road  lacil!t!c;>  :-  ,r;;;  .  ,-  .  uih.  From  Hutch- 
inson the  road  is  pririecu-d  to  build  northeast 
through  e.isterii  McPhcrsi.:i  Countv,  through 
Moundridge,  Cantor.,  Ruxburv,  Salina  and 
Minneapoli.s,  to  Concordia,  the  purp.ise  of 
the  proposed  road  is  to  al'furd  a  connection  be- 
tween the  Burlington.  Union  Pacific,  Frisco, 
Midland  \'alley  and  Orient  roads  in  central 
Kansas.  Hutchinson  and  Wellington  capital- 
ists are  interested  in  the  project. 

Property  owners  ol   Ceiitropolis  and  .\ppa 


surveys  underway  for  the  Woolastook  exten- 
sion, which  was  chartered  to  the  Somerset  Ry. 
bv  the  legislature  of  1907.  The  charter  was  ac- 
quired by  the  Maine  Central  at  the  time  of  its 
absorption  of  the  Somerset  Ry. 

.According  to  the  report  of  the  engineers 
tiled  with  the  Slate  Railroad  Commission,  the 
projected  10.73  mile  line  of  the  Rangeley 
Lakes  &  Meganlic  R.  R.,  mentioned  in  our 
Feb.  7  issue,  will  cost  $23,000  per  mile.  This 
line   is  to   be   built   from   the    outlet    of    the 


noose  Townships  have  filed  a  petition  with  the       Rangeley  Lakes,   near  Oquossoc,  to  the  Ken- 


County  Commissioners,  tjttawa,  Kan.,  asking 
that  a  special  election  be  held  to  vote  on  the 
issuance  of  the  necessary  bonds  to  secure  the 
construction  of  the  Salina,  Winnipeg  &  Gulf 
R.  R.  through  Franklin  County. 

The  Hutchinson  &  Western  Interurban  Ry. 
Co.,  a  corporation  organized  under  the  laws  of 


nebago  Riv^r,  about  half  a  mile  from  the 
outlet  of  Kennebago  Lake.  It  is  also  pro- 
posed to  rehabilitate  and  use  the  northerly 
end  of  the  former  Rumford  Falls  &  Range- 
lev  Lakes  R.  R.  from  the  outlet  of  Rangelev 
Lake  to  a  point  just  above  the  Toothaker 
farm,  a  distance  of  2.34  miles.     The  location 


the  state  of  Kansas  with  an  authorized  capital  of       is  practically  all   in  the  valley  of  the  Kenne- 


$1,000,000  for  the  purpose-  of  building  and 
operating  an  interurban  railroad  from  Hutch- 
inson to  Hudson,  a  distance  of  approximately 
44  miles,  with  probable  extensions  to  Ijrned 
and  Great  Bend,  Kans.,  has  been  organized  at 
Hutchinson  with  the  following  officers  and 
directors:  A.  Bradbridge,  Hutchinson,  Kans., 
president;  C.  F  Bunte,  Hutchinson,  Kans., 
vice  president:  W.  A.  Knorr.  Hutchinson, 
Kans.,  secretary-treasurer :  F.  P.  Roehr, 
Hutchinson,  Kans.,  general  manager;  B.  E. 
Giles,  Hutchinson,  Kans.;  T.  Blakemore, 
Hutchinson,  Kans. :  .\.  C.  Wheeler,  Garden 
City. 

Kentucky. 
Preliminary    surveys    ,uid    commercial     re- 
ports have   been  completed    for   the  p  .?iected 
line    of   the    Kentucky    Southwestern    Electric 
Railway.   Light   &   Power   Co.     Final   location 


bago  River.  It  is  understood  that  grading 
will  be  started  in  the  spring.  This  road  is 
a  subsidiary  of  the  Maine  Central,  of  which 
T,  L.  Dunn,  Portland,  Me.,  is  chief  engineer. 

Maryland. 

The  State  Public  Service  Commission  has 
authorized  the  Washington,  Potomac  & 
Chesapeake  Ry.,  W.  W.  Early.  General  Man- 
ager, Brandvwine,  Md.,  to  increase  its  capital 
stock  from  '$500,000  to  $2,000,000  and  to  is- 
sue $2,000,000  5  per  cent  bonds.  It  is  under- 
stood that  arrangements  have  been  made  for 
the  sale  of  these  securities  and  that  the  pro- 
ceeds will  be  used  for  the  construction  of  a 
new  line  in  southern  Maryland. 
Massachusetts. 

The  city  of  Lynn  and  the  Boston  &  Maine 
R.  R.,  B.  T.  Wheeler,  Engineer  of  Construc- 


surveys  will  be  started  on  March    1  and  it  is      tion,   Boston,    Mass.,   arc    reported     to     have 


expected  to  ask  bids  for  construction  June  1  or 
possibly  before  that  date.  The  projected  line 
of  this  company  is  being  designed  more  espe- 
cially for  standard  gage  freight  than  passen- 
ger service.  The  northern  terminal  will  pos- 
sibly be  at  Henderson,  Ky.,  the  county  seat  of 
Henderson  County,  from  which  point  the  line 
is  run  to  the  south,  passing  through  the  fol- 
lowing counties :  L'nion,  Crittendon,  Livings- 
ton. McCracken,  Ballard.  Carlisle,  Graves, 
Calloway,  Hickman  and  Fulton  Counties.  The 
capital  has  been  partially  secured.  H.  _C. 
Rhodes,  Paducah.  Ky.,  is  president.  No  chief 
engineer  has  been  appointed.  W.  .A.  Calhoun, 
609  City  National  Bank  Bldg.,  Paducah,  Ky., 
is  the  consulting  engineer,  and  will  be  in 
charge  of  the  entire  work,  with  a  principal 
assistant  to  be  denominated  later,  who  will 
act   as  chief  engineer   during  construction. 

The 'Kentucky-Tennessee    Traction    Co.    in- 
corporated two  weeks  ago  with  a  capital  slock. 


of  $1,000,000,  proposes  the  construction  of  an      the  Grand  Trunk 


reached  an  agreement  regarding  the  track  ele- 
vation work  in  that  city.  The  railroad  is 
stated  to  have  acquired  over  $800,000  worth  of 
property  in  Lynn  on  which  it  will  construct 
its  additional  tracks  without  any  expense  to 
the  city  or  the  state. 

Bids  w-ere  opened  yesterday  (Feb.  27)  by 
E.  H.  Fitzhugh,  vice  president  Grand  Trunk 
Ry..  Montreal,  Que.,  for  constructing  the  first 
portion  of  the  new  Southern  New  England 
Rv.  This  road  is  to  extend  from  Palmer, 
Mass..  to  Providence.  R.  I.,  and  the  portion 
on  which  bids  have  been  taken  extends  from 
the  former  place  to  the  Rhode  Island  state 
line  at  Woonsocket,  a  distance  of  about  5H 
miles.  The  estimated  cost  of  the  Massachu- 
setts action  is  $3,.5O0,O0O,  of  which  $1,163,287 
is  for  grading  and  $1,047,200  for  bridging. 
The  work  on  which  bids  have  just  been  taken 
is  divided  into  six  districts.  A.  S.  Going, 
Montreal.   Que.,   is   Construction   Engineer   of 


interurban  line  from  Hopkinsville  to  Guthrie, 
and  ultimately  to  Evansville.  Ind.,  and  Nash- 
ville, Tenn.  A  street  car  system  at  Hopkins- 
ville is  also  proposed.  The  Hopkinsvillc- 
Guthrie  line.  28  miles  long,  is  to  be  built  first. 
The  officers  of  the  company  are:  President, 
Nat  Gathers,  president  of  the  Bank  of  Hop- 
kinsville; vice  president,  J.  W.  Cross,  cashier 
of  the  Farmers  and  Mechanics'  Bank  of  Pem- 
broke; secretary.  H.  A.  Keach,  president  of 
the  Keach  Furniture  Co.  of  Honkinsville ; 
treasurer,  A.  H.  Eckles.  cashier  of  the  Plant- 
ers' Bank  &  Trust  Co. 

Louisiana. 

.\  street  railroad  company  is  being  organ- 
ized at  Baton  Rouge,  La.,  backed  by  local 
capitalists,  for  the  building  of  a  street  car 
line  from  South  Baton  Rouge  to  the  Stand- 
ard Oil  plant.  The  proposed  capital  stock 
will    be  $2.50,000. 

Citizens  of  Clinton  are  taking  steps  to  form 


Michigan.  - 

The  Michigan  L^nited  Rys.  is  to  extend  its 
line  from  Owosso  to  Flint.  The  \vork  wiH 
be  in  charge  of  the  Northern  Construction 
Co.,  Owosso,  Mich. 

Handy  Bros.,  Bay  City.  Mich.,  recently  sub- 
mitted a  oroposition  to  the  town  of  Sandusky, 
Mich.,  oflTering  to  build  the  Detroit,  Bay  City 
&  Western  R.  R.  through  that  city  providiiiK 
a  bonus  of  $10,000  is  raised  and  right  of  way 
and  depot  yards  furnished. 

The  Grand  Rapids  &  Indiana  Ry.,  E.  H. 
Barnes.  Chief  Engineer.  Grand  Rapids.  Mich., 
will  this  spring  build  a  side  track  from  Pant- 
land  to  reach  some  timber.  The  work  v,rill 
be  done  with  company  forces.  This  track 
will  probably  be  about  two  miles  long  instead 
of   five  miles   as  previously  noted. 

Plans  are  being  prepared  by  Roberts  & 
Schaefer  Co..  Consulting  Engineers,  37  W. 
Van  Buren  St.,  Chicago,  for  coal  docks  to  be 
erected  at  Saginaw,  Mich.,  for  the  Pcre  Mar- 


a  local  corporation   for  the  P"'-P°/^°f  build-      -.-^^--  v^^-  -j^^^^  ^^.j,,  ^„-^^  ^^out  $2.5,000  and 
ing  a  railroad  from  Clinton  in  a  souineasterij        i        .        ,     .     ^     ,_^  „i„_i„,i    „u„-n,. 


...rection  to  a  point  on  the  Louisiana  Railway 
&  Navigation  road  in  Ascension  Parish.  Isi- 
dor  Mayer,  president  of  the  Bank  of  Clinton, 
is   interested. 

Maine. 

The  Maine  Central  R.  K.,  T.  L.  Dunn.  Chief 
Engineer,  Portland.   Me.,  is  reported  to  have 

*vork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


construction  work  is  to  be  started  shortly. 

Minnesota. 

Engineering  work  under  the  direction  of  C. 
E.  French.  Construction  Engineer,  is  now  un- 
der way  for  the  projected  electric  line  of  the 
Mesaba  Ry.  Co.,  mentioned  in  our  last  issue, 
and  it  is  expected  that  construction  work  will 
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be  started  in  the  early  spring.  The  route  of 
the  road  is  as  follows :  Beginning  at  Gilhert, 
the  line  will  run  to  Eveleth,  thence  to  Vir- 
ginia, entering  on  Mesaba  Ave.,  turning_  a 
block  west  on  .'\sh  St.  and  then  north  on  Wy- 
oming Ave.  through  the  city  north  of  Vir- 
ginia" Lake,  thence  west  to  Fifth  .\ve.  and 
north  to  the  Mountain  Iron  road  to  that  vil- 
lage, then  Lucknow,  Buhl,  Chisholin  and  Hib- 
bing  in  order. 

\\'e  are  advised  that  there  is  nothing  tn  the 
reports  that  the  Minneapolis  &  St.  Louis  R.  R. 
will  enlarge  the  terminals  at  Minneapolis  or 
that  $2,000,000  worth  of  bonds  has  been  issued 
for  this  purpose. 

Directors  of  the  Chicago.  Milwaukee  &  St. 
Paul  are  reported  to  have  voted  funds  for  the 
construciton  of  an  extension  from  Crystal 
Falls  to  the  Iron  River-Stanibaugh  district. 
The  proposed  extension  w'ill  be  about  24  miles 
in  length  and  passes  through  a  hard  wood 
country,  touching  several  mining  properties. 

Business  Men  of  Bear  River  and  Baudette, 
Minn.,  are  promoting  the  construction  of  a 
railroad  between  those  points.  .V  committee 
wa?  recently  appointed  to  investi.gate  the  feasi- 
bility of  the  project  and  the  report  has  been 
favorable.  It  is  believed  that  at  the  next  meet- 
ing the  Duluth,  Bear  River  &  Baudette  Ry. 
will  be  organized  to  do  the  work.  The  line  as 
proposed  will  make  connections  with  the  Ca- 
nadian Northern,  the  Duluth,  'Missabe  & 
Northern  and  the  Great  Northern  Railroads. 

Missouri. 

Plans  are  being  prepared  for  a  new  passen- 
ger station  to  be  erected  at  Springfield,  Mo., 
for  the  Frisco  system.  The  station  will  cost 
about  $250,000.  Jarvis  Hunt,  Chicago,  111., 
is  the  contractor. 

The  St.  Louis,  Lakewood  &  Grant  Park 
Electric  Ry.  Co..  418  Rialto  Bldg..  St.  Louis. 
Mo.,  now  operating  10  miles  of  line,  is  plan- 
ning to  build  an  extension  from  the  southern 
end  of  its  Cherokee  line  to  Sunset  Inn.  Right 
of  way  has  been  secured  and  it  is  believed 
that  construction  work  will  be  completed  be- 
fore the  beginning  of  the  summer  season. 
.About  $200,000  is  to  be  expended  for  rails 
and  additional  equipment,  it   is  said. 

At  the  meeting  of  the  Board  of  Directors 
of  the  St.  Louis  Southwestern  (Cotton  Belt) 
R.  R..  Feb.  13.  action  was  taken  authorizing 
an  issue  of  $100,000,000  face  value  of  the  first 
terminal  and  unifying  bonds  secured  by  mort- 
gage to  the  Guarantee  Trust  Co.  of  New  York 
as  trustee.  The  bonds  are  dated  Jan.  1,  1012. 
and  mature  Jan.  1,  1952.  and  bear  interest  at 
the  rate  of  5  per  cent  per  annum.  The  initial 
issue  of  the  bonds  will  be  for  $7,500,000,  which 
wull  provide  for  the  terminal  facilities  at  St. 
Louis  and  at  other  points,  the  retirement  of 
approximately  $2,100,000  face  value  equipment 
obligations,  betterments  and  other  improve- 
ments  now    in   contemplation. 

St.  Louis  Items. 

BY    A.    B.    KOENIG. 

®The  Morey-Faulhaber  Construction  Co., 
Chemical  Bldg..  St.  Louis,  Mo.,  were  awarded 
the  contract  for  building  a  5  mile  extension 
of  the  Houston  &  Texas  Central  R.  R.  out  of 
Caldwell.  Tex.  They  have  opened  a  branch 
office  at  Caldwell.  Tex.,  and  are  ready  to  sub- 
let this  work  in  quantities  to  suit  outfits. 

®The  Commonwealth  Trust  Co.  has  com- 
pleted negotiations  with  the  Metropolitan  Life 
Insurance  Co.,  of  which  Nathan  Frank  is  the 
St.  Louis  financial  representative,  for  a  loan 
of  $1,500,000  for  the  erection  of  the  21-story 
office  building  to  occupy  nearly  a  half  a  block 
at  the  northeast  corner  of  Broadway  and  Olive 
St.  Contracts  for  the  construction  of  the 
building  have  been  let  to  the  Jatiies  Stewart 
Construction  Co.  The  building  will  be  erected 
by  a  subsidiary  of  the  Conmionwealth  Trust 
Co.,  which  virtually  will  control  it.  The  struc- 
ture will  replace  the  present  Commonwealth 
Trust  Building,  a  10-story  office  building  and 
the  four-story  former  home  of  the  Third  Na- 
tional Bank  on  the  north  side  of  Olive  St. 
and  the  adjoining  structure  on  the  east  side 
of  Broadway  extending  north  to  the  building 


of  the  Scarritt-Comstock  Furniture  Co.  ^^  ith 
the  site,  the  assembling  of  which  has  taken 
more  than  five  years,  the  improvement  will 
represent  an  investment  of  appro.ximately 
$3,500,000. 

S.  Dolman  of  S.  Dolman  &  Son  made  us 
glad  with  a  short  visit  the  other  day.  It  has 
been  more  than  ten  years  since  his  last  visit. 
They  have  28,000  yds.  of  nice  team  and  ma- 
chine work,  building  false  bernis  for  the 
Santa  Fe  R.  R.  to  let.  Topeka,  Kans..  will 
catch  them. 

Ordinances  providing  for  street  construction 
were  drafted  Feb.  23  by  the  Board  of  Public 
Improvements,  which  will  attempt  to  have  con- 
tractors bid  on  the  work  in  the  hope  that  the 
supreme  court  will  reverse  the  lower  court 
decision,  holding  that  deeds  of  trust  on  prop- 
erty take  precedence  over  tax  liens.  Mem- 
bers of  the  board  expect  a  favorable  decision. 
The  ordinances  drafted  are  for  wood,  bitulith- 
ic,  asphalt  and  brick,  as  follows  :  Wood — Re- 
construct 9th  St.  from  Market  St.  to  Washing- 
ton .'\ve..  $11,291  ;  bitulithic— improve  Cora 
.\ve.  betwen  Page  Blvd.  and  Easton  Ave., 
$8,558;  Green  Lea  PI.  between  Fair  Ave.  and 
Harris  Ave.,  $5,327 ;  A.Hce  Ave.  between  Flor- 
issant .Ave.  and  Carter  Ave,,  $7,962 ;  asphalt— 
imnrove  Labadie  Ave.  between  L'nion  Blvd. 
and  Abner  PI.,  $5,633:  Virginia  .Ave.  between 
Chippewa  St.  and  Winnebago  St.,  $9,203: 
brick — improve  Koeln  Ave.  between  Vermont 
.Ave.  and  Eugene  Ave.,  $25,298,  Obear  Ave. 
between  Penrose  St.  and  Carter  Ave.,  $5,327, 
Tholozan  .Ave.  between  Grand  Ave.  and  Spring 
.Ave.,  $7,609,  Salena  Ave.  between  Chippewa 
St.  and  Broadway,  $13,891,  Rosedale  Ave.  be- 
tween Washington  Ave.  and  Delmar  Blvd.. 
$3,114,  Fair  .Ave.  between  Labadie  .Ave.  and 
Ashland  Ave,,  $6,340,  reconstruct  9th  St,  from 
Pestalozzi  St.  to  Sidney  St.,  $9,788,  9th  St. 
from  Wvomin?  St.  running  east  of  9th  St.  to 
Arsenal  "St.,  $3,722. 

Sten  Lund  was  snow  bound  here  a  couple 
of  days  on  his  way  back  to  Kansas  City  from 
Canada.  Lund  reports  two  new  steam-shovel 
jobs  on  the  Grand  Trunk  Pacific  in  British  Co- 
lumbia. He  is  shipping  his  outfit  onto  this 
work  and  will  begin  work  just  as  soon  as  his 
outfit  arrives  there.  He  is  also  going  to  open 
an  office  in  Winnipeg  and  another  one  in  St, 
Paul. 

The  joint  committee,  consisting  of  the  East 
St.  Louis  Commercial  Club  and  other  citizens, 
appointed  by  Mayor  Charles  S.  Lambert  to  look 
into  the  depot  situation  in  East  St.  Louis,  met 
last  week  with  a  committee  representing  the 
railroads  passing  through  East  St.  Louis,  The 
meetnig  was  at  the  Noonday  Club.  Those 
present  said  no  definite  result  was  accom- 
plished and  the  railroads  were  merely  trying 
to  find  out.  in  a  general  way.  what  the  de- 
mands of  East  St.  Louis  before  the  State 
Railroad  and  Warehouse  Commission  for  im- 
proved terminal  facilities  would  be.  The  rail- 
roads were  represented  by  John  Fitzgerald  of 
the  Louisville  and  Nashville:  Benjamin  Mc- 
Keen  of  the  Vandalia,  Henry  Miller  of  the 
Wabash  and  George  W.  Parker  of  the  Illinois 
Central.  All  admitted  conditions  at  the  Relay 
Depot,  the  Union  Station  of  East  St.  Louis, 
were  bad,  and  left  the  impression  they  were 
willing  to  meet  any  reasonable  demands  made 
by  East  St.  Louis. 

Mike  Conrov  returned  from  Hot  Springs, 
.Ark.,  looking  like  a  two-year-old.  Mike  says 
the  water  cart  that  he  was  driving  while  there 
done  him  a  world  of  good,  Tn  fact  he  felt  so 
good  that  he  took  Kocnig  over  and  cracked  a 
couple  of  bottles  with  him.  He  expects  to 
resume  on  his  levee  work  at  Granite  City,  111., 
just  as  soon  as  the  .last  bit  of  frost  is  out  of 
the  ground. 

An  attempt  to  obtain  control  of  all  the  im- 
portant electric  light  plants  in  Southern  Illi- 
nois is  seen  in  the  action  of  the  Marissa  Light 
&  Water  Co.  in  taking  options,  on  practically 
every  private  light  plant  between  Cairo  and 
Coultervillc.  and  from  Duquoin  to  -Harrisburg, 
The  Marissa  company  recently  was  organized 
by  J.  A.  Hamilton  of  Marissa,  who  is  presi- 
dent, and  who  was  instrumental  in  obtaining 
the  options,  all  of  wdiich  terminate  May  1, 
The   electric   light   plant   at    Sparta  is   one   of 


those  on  which  options  have  been  taken  n 
the  municipal  plants  at  Marissa,  Freeij. 
New  Athens  and  Red  Bud  are  not  on  the  i' 
It  has  been  rumored  that  the  Illinois  Tracn 
System  is  contemplating  taking  over  the  hi- 
ings  of  the  Marissa  company  should  it  cse 
the  options  it  now  holds. 

Springfield  and  the  entire  mining  distriof 
Joplin,    including   the    electric    lighting  pl|ts 
and  street  car  systems  of  the  two  cities,  ilo 
lie   supplied    with   the   current   from  the  |w 
15,000  H.  P.  hydro-electric  power  plant  of|ie 
Ozark  Power  &  Water  Co.  by  April  1,  V^^ 
under  the  plans  of  this  company,  which' isk 
ceiving   financial    support   in    St,   Louis.    L 
power   is   to   be   obtained    from   White  R'r 
across   which   stream   a   dam   will  be  builjs 
miles  south  of  Springfield.     The  Ozark  uv 
pany  is  capitalized  at  $3,000,000  and  is  ! 
financed  by  Henry  L.  Doherty  &  Co.,  of 
York.     The  company  proposes  to  operate  ii- 
dcr    a    federal    grant,   similar   to   that  ofie 
!\Iississippi  River  Power  Co.,  which  has  n- 
structed  a  dam  across  the  Mississippi  at  lo- 
kuk   and   will    furnish   electric   current  toie 
Union   Electric   Light  &   Power   Co.  and  ie 
United  Railways  Co.  of  this  city.    The  Oi 
company  has  let  the  contract  for  buildir; 
dam  and  power  house  to  the  Ambursen 
draulic    Construction    Co.    of    Boston,   elf 
machinery  to  the  General  Electric  Co,  an- 
hydraulic   machinery  to   S,   Morgan   Smii 
New  York,     The  dam  is  to  be  50  ft,  high 
will   overflow   several  hundred   acres  of 
all  of  which  has  been  obtained  through 
demnation   proceedings.     The  current  wi 
available   for   mining   and   will   be  carrir 
means   of    steel    towers   and    overhead  f 
from  the  dam  site  through  Springfield  a 
Joplin,    a    distance    of    123    miles.     The 
power    plant    and    transmission    lines   is 
mated    at   $1,500,000.      The    cost    of   tht 
struction  of  the  dam,  power  plant  and  ti . 
mission  lines  is  estimated  at  $1,500,000. 

"Father"   E.   L.   House,   the   hustling  lc> 
builder,  was  in  town  the  other  day.     H' 
about    finished    his    contract    with    the 
Mountain  R.  R,  in  Arkansas. 

Chas,    W,    Grant   has    finished   his   worai 
Frankfort,    Ind,,    and    is    in    the    markii 
some  team  w-ork.     His  address  is  453 
Ave,,  Frankfort,  Ind. 

A   16-in.   snow-fall   here  on   Feb.  21  ci 
quite   a   run   on   the  labor   market.     Rai 
companies  were  forced  to  pay  from  22V2 
cts.  per  hour  and  even  at  these  figures 
was  not  enough  labor  here  to  go  arouml 
of  the  trains  arriving  in  St.  Louis  wen 
3   to  36  hours  late.     The   railroad  coinpi. 
in  this  part  of  the  country  are  not  prejei 
to   take   care   of    snow   the   way   they  aru| 
north,   for   it   is   only  once   in   a  lifetime  la 
we  have  snow  over  12  ins.  deep  in  this'r 
ritory.     .\   couple   of  w-arm  days  and  a  lii 
after  this  snow^rfi'ade  it  all  disappear  asif 
as  it  came  and  railroad  officials  are  all 
ing   and   hoping   that   there   will   be  no 
snow  this  winter. 

The  Salina.  Winnipeg  &  Gulf  R.  R,w 
selected  a  site  for  a  $40,000  depot  in  Sms 
Kans,  A  proposition  to  obtain  the  sho]  o 
this  road  will  be  made  to  the  citizen  o 
.Salina,  Kans.,  in  a  few  days. 

J.  W.  Skinner  has  resumed  his  pile  dr'n 
work  near  Venice.  Ill, 

Tom   McGregor,  Route  No,  1,  Box  8, 
St,  Louis,  111.,  has  five  teams  idle. 

The  National  Light  &  Power  Co.  oS 
Louis  will  shortly  make  application  tctn 
cities  of  Fort  Smith,  Ark.,  and  Mu.skei 
Okla,,  for  franchises  to  furnish  electric  ;r 
and  power  from  a  hydro-electric  power  Jr 
to  be  built  near  the  juncture  of  the  III"' 
Grand  and  Arkansas  rivers  in  OklahomM 
3,000  acres  of  land  have  been  obtained  !'• 
demnation  proceedings  in  the  vicinity  "•" 
proposed  dam  site,  which  will  be  coven  o 
the  reservoir  and  which  is  expected  torf 
vide  enough  power  to  tide  the  company « 
during  the  dry  seasons.  Work  on  the)J 
struction  of  the  dam  will  be.gin  wilhi  « 
davs,  it  is  announced.  The  National  Lii-  ' 
Power  Co.  is  capitalized  at  $500,000.  ]0° 
H,    Boughton    is    president.      The    proi't 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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..tctric  plant  will  be  of  5,000  H.  P. 
i  Transmission  lines  are  to  be  con- 
•  from  the  power  plant  into  Muskogee 
jii"h  Oklahoma  to  the  Arkansas  line 
't  Smith.     The  company   is  operating 

federal  charter  granted  to  the  Oklaa- 
!)wer  Co.  prior  to  the  admissiofi  of 
i  into  the  Union.  The  construction  of 
}  and  the  installation  of  the  necessary 
(ly  will  represent  an  outlay  of  $1,250,- 
h  dam  and  power  house  wmII  be  built 
it.  Louis  corporation,  which  is  advcr- 
r  bids  for  the  machinery  and  trans- 
■  ines. 

Vara  Construction  Co..  llouser  Bid.!?., 
I ,  Mo.,  have  about  75.000  yds.  of  nice 
rk  to  let  on  the  St.  Louis,  Columbia 
loo  electric  line  near  Columbia,  III. 
nit  to  lay  T-rails  on  Jefferson  Ave. 

ed  the  United  Railways  Co.  by  the 
I    Public   Improvements    because    the 

under  which  the  Jefferson  Ave.  line 
;d  expired  Feb.  0.  The  board  granted 
Vir  laying  T-rails  on  other  lines.  The 

requested  permits  to  put  down  T- 
I.amp  Ave.  from  Utah  St.  to  Wyom- 
F.tzel  Ave.  from  Belt  to  Clara  Ave. 
gan  St.  from  Grand  to  Vandeventer 
he  permit  was  requested  a  week  or 
re  the  franchise  expired.  The  oom- 
;  not  asked  the  city  to  renew  the 
Granite  blacks  are  to  be  specially 
t  under  the  T-rails.  as  the  ordinary 
iiicks  will  not  fit. 

Montana, 
orthern   Pacific  has  secured  the  final 

way  for  the  extension  of  its  branch 
1  Mott  to  Terry. 

orthern  Pacific  will  make  extensive 
in  its  yard  facilities  at  Missoula, 
is  spring.  It  is  said  the  yards  will  be 
xtended   and   arranged    in    a   manner 

switching  and  handling  of  trains 
rhe  work  will   include   the  constrnc- 

subway  at  Waverly  St.,  passing  un- 
tracks. 

■cat  Northern  Ry.  Co.  will  start  work 
iring,  according  to  information  from 
ont.,  on  the  construction  of  two  sta- 
e  at  Helena  and  the  other  at  Butte. 
r  the  structures  have  been  completed 
cost  is  estimated  at  about  $175,000 
.  H.  Hogeland,  St.  Paul,  Minn.,  is 
igineer. 

Nebraska. 

?  of  incorporation  have  been  filed 
Secretary  of  State,  Lincoln,  Nebr., 
iposed  new  steam  of  electric  railroad 
projected  to  run  from  Spring-view 
Paha  County  to  Spalding,  Greeley 
lassing  through  the  counties  of  Gree- 
icld,  Wheeler,  Holt,  Rock  and  Keya 
c  capital  stock  of  the  company  is  fixed 
"1,  with  -iuthorization  for  a  bonded 
ihe  same  amount.  The  incorporators 
les  F.  Lear,  John  F.  Carr.  C.  A.  Rip- 
Cassady,  Jr..  and  C.  E.  Coon,  Omaha, 

New  York. 

rt-enty-eighth  &  Twenty-ninth  Streets 
n  R.  R.  Co.,  of  New  York  City,  now 

5.7_  miles  of  horse  car  lines,  has 
rganizcd  and  incorporated  under  the 

the  Mid-Crosstown  Railway  Co.  of 
•k  City,  with  capital  of  $500,000.    The 

include  John  W.  Henner,  Horace 
.  Charles  E.  Loxley  and  A.  Merritt 
f  Philadelphia  and   Gilbert   and  Cor- 

Wright  of  New  York   Citv. 
udson  Valley  Ry.  Co.   (electric).  Glen 

Y.,  has  applied  for  a  franchise  to 
oadway  in  Saratoga  Springs.  The 
plans  to  build  from   the  Putnam   St. 

along  Congress  St.  and  across 
y  to  connect  w-ith   its   present   termi- 

man-  surveys  have  been  made  and 
al  is  now  being  secured  for  the  con- 

of  a  3-niile  electric  railway  to  the 
hon,  N.  Y.    The  Board  of  trade  of 

which  J.  H.  Harrison  is  secretary,  is 
'  in  the  proposition. 


North  Carolina. 
The  Yadkin  River  R..K.  Co.  has  been  in- 
corporated with  :-..  capii;;!  stock  of  $225,000 
and  proposes  to  :„h1.1  a  l-Vniile  line  from 
Boone  to  North  Wilkciiorr..  The  incorpora- 
JP''s„''";^  C.  H.  C.wles  oi   Wilkesboro,  \.  C. ; 

J--  VV^''*^-'  °'  •^'"'''''  \\'ill<^'boro,  W.  J.  and 
O.  M.  Graiidni  oi  Tidious,  Pa.,  and  J  T 
Henderson  and  H.  C.  Li.mlon  of  Lenoir,  N.  c! 
}}'o^'  ri"''"'-'"-  'it-iieral  G.unsel  of  the  Nor- 
folk &  Southern  R.  R.,  following  a  conference 
with  the  officials  of  the  company  at  Raleigh, 
N.  C,  is  reported  to  have  made  an  announce- 
ment to  the  efiect  that  work  will  be  started  in 
about  two  months  on  the  Raleigh-Charlotte 
division.  The  first  work  of  this  sort  will  be 
the  building  of  a  connection  between  the  Nor- 
folk Southern  in  Raleigh,  and  the  Raleigh  and 
Southport,  which  the  Norfolk  Southern  has 
bought  to  be  used  as  a  section  of  line  for  the 
Charlotte  and  Southern  extension. 

North  Dakota. 

Right-of-Way  Agent  II.  1  Tavis,  Mandan, 
N.  Dak.,  of  the  Northern  Pacific,  has  been 
quite  successful  in  purchasing  right  of  wav 
along  Knife  River.  Spring  Creek  and  Good- 
man Creek  for  the  proposed  branch  f roin  Stan- 
ton, N.  Dak.,  on  the  Missouri  River  road,  run- 
ning northwest  to  the  old  townsite  of  Mercer. 
thence  along  Knife  River  to  its  junction  with 
Spring  Creek,  following  the  latter  to  Good- 
man Creek  and  along  the  Goodman  Flat  to 
Dunn  County. 

®C.  J.  Jamison,  Stillwater.  Minn.,  who  has 
a  grading  contract  on  the  new  line  of  the  Min- 
neapolis, St.  Paul  &  Sault  .Ste.  Marie  R.  R. 
connecting  the  main  line  at  Drake,  N.  Dak., 
with  the  Thief  River  Falls  branch,  has  started 
work  north  of  Esmond.  N.  Dak.,  w-ith  a  large 
crew  of  men  and  teams. 

Ohio. 

The  Erie  R.  R..  W.  J.  llarahan.  Vice  Pres- 
ident, New  York,  is  now  understood  to  be 
making  financial  arrangements  for  the  com- 
pletion of  the  double  tracking  of  its  main  line 
betw'een  New  York  and  Chicago.  .About  170 
miles  of  work  on  the  Chicago  and  Erie  Di- 
vision and  120  miles  elsewhere  will  complete 
this  work. 

The  Lake  Shore  Electric  Ry.  Co.,  Cleve- 
land. O..  is  acquiring  private  right  of  way 
between  Huron  and  Rye  Beach  for  a  cutoff 
which  will  shorten  its  track  between  Toledo 
and  Cleveland.  .At  the  present  time  the  line 
of  the  Lake  Shore  Electric  curves  to  the 
north  after  entering  Huron  on  the  cast,  and 
then  passes  through  the  northern  part  of  the 
village  along  Lake  Erie  shore,  which  it  fol- 
lows to  a  point  near  Rye  Beach.  Upon  the 
completion  of  a  bridge  now  going  up  over 
tlie  Huron  River,  right  to  the  use  of  which 
has  already  been  secured,  the  tracks  will  ex- 
tend throu.gh  the  southern  part  of  the  village 
and  thence  in  comparatively  a  straight  line 
to  Rye  Beach. 

Oklahoma. 

®The  Clinton  &  Oklahoma  Western  Ry.  Co. 
is  in  the  market  for  100.000  ties  and  bridge 
timber.  This  company,  as  noted  in  our  last 
issue,  has  just  awarded  a  contract  to  Maney 
Bros.,  126%  West  Main  St..  Oklahoma  City, 
for  a  30-mile  extension  from  Butler,  Okla., 
northwest  to  the  new  town  of  Strong.  T.  J. 
Nave.  Clinton.  Okla.,  is  President  and^  Guy 
V.  McClure,  Oklahoma  City,  Okla.,  is  Chief 
Engineer. 

®The  following  have  been  avyarded  sub- 
contracts on  the  30-mile  extension  of  the 
Clinton.  Oklahoma  &  Western  extension  from 
Butler,  for  wdiich  Maney  Bros.,  126V4  West 
Main  St.,  Oklahoma  City,  have  the  general 
contract ;  Acklin  Bros.,  Frank  L.  Adams, 
Matt  Cunyon,  E.  L.  Hale,  Ben  Sweeney,  and 
Pat  Gleason,  all  of  Oklahoma  City.  .All  grade 
work  will  be  effected  through  sub-contractors, 
while  Maney  Bros,  themselves  will  have 
charge  of  the  track  laying.  Steel  laying  will 
begin  the  middle  of  May  and  will  be  rushed 
as    rapidly    as    possible. 

The  Q'uapaw-Lincolnville  Ry.  Co.,  the  in- 
corporation of  which   was  noted  in  our   Feb. 


14  issue,  has  completed  surveys  for  its  pro- 
jected 2-mile  line  from  Quapaw  to  Lincoln- 
ville,  Okla.  Contracts  for  track  materials 
will  be  let  in  20  or  30  days  J,  D.  Mclntyrc, 
Miami,  Okla.,  is  vice  President ;  Geo.  J.  Stein. 
Miami,  Okla.,  is  Chief  Engineer. 

The  Santa  Fe  system  plans  to  construct  a 
water  tank  at  Pauls  Vallev,  estimated  cost 
$5,000. 

The  Fort  Smith  &  Western  R.  R.  is  report- 
ed to  be  considering  building  a  line  from 
Okemah  or  Dustin,  north  through  Henryetta 
and  Wagoner.  Okla.,  to  St,  Joseph,  Mo.  From 
Okemah  or  Dustin  it  is  .tbout  100  miles  to 
the  Kansas  State  line,  and  from  there  to  St. 
Joseph  would  be  a  direct  line  across  the  east- 
ern  part  of  the   State. 

Election  is  to  be  held  at  Sulphur  on  .April 
2  to  vote  on  granting  a  franchise  to  the  Rapid 
Transit  Interurban  Co.,  which  proposes  to 
build  an  interurban  from  Shawnee  and  Te- 
cumseh  to  Sulphur,  and  a  city  system  of  lines 
in  Sulphur.  .A  bonus  of  $40,000,  half  in  realty 
and  half  in  cash,  has  been  tendered  the  inter- 
urban company  hy  Sulphur.  It  is  stated  that 
the  company  will  begin  the  construction  of 
the  50  miles  of  line  within  a  year,  and  agrees 
to  have  the  entire  system  completed  and  in 
operation  within  three  years.  J.  W.  Saxon, 
of  Tecumseh,  is  president  of  the  company. 

The  Shawnee  Interurban  Ry.  Co.  is  report- 
ed to  be  planning  to  begin  construction  work 
in  .April  on  its  projected  40-mile  line  from 
Shawnee  to  Oklahoma  City.  Enough  eastern 
capital  is  reported  to  have  been  interested  to 
assure  the  completion  of  the  road.  C.  T.  Ed- 
wards, Herskowitz  Bldg.,  .Shawnee,  is  the  pro- 
moter. 

Oregon. 

.Advices  from  Vale.  Ore.,  state  that  S  addi- 
tional carloads  of  railroad  construction  equip- 
ment have  arrived  at  that  place  for  the  Utah 
Construction  Co.,  which,  as  recently  men- 
tioned in  Engixf.ering  &  Contracting,  is 
building  the  Oregon  Eastern  across  the  state 
of  Ore.gon.  The  shipment  consists  of  sta- 
tionary engines  and  air  drills  for  tunnel  work, 
dump  cars,  scrapers  and  other  material  to  be 
used  on  railroad  grading.  The  outfit  wnll  he 
taken  out  to  Mile  Post  No.  40  in  the  Malheur 
canyon,  where  the  company  has  a  large  force 
of  men  at  work  on  a  2,600-ft.  tunnel,  the  long- 
est on  the  entire  trans-Oregon  line.  .A  camp 
has  been  located  on  the  eastern  end  of  this 
tunnel  for  over  a  month  and  has  just  com- 
pleted the  approach  to  the  western  end  of  the 
tunnel  as  well  as  a  wagon  road  around  the  big 
rocky  cliff  to  the  western  entrance,  where  a 
camp  has  been  located. 

Pennsylvania. 

.  The  Pennsylvania  R.  R.,  J.  P.  Charlton,  Di- 
vision Engineer.  Reading,  Pa.,  is  reported  to 
he  planning  to  bnild  a  new  line  -from  Doug- 
lassville  to  Shancsvillc,  Berks  County,  wdiere 
extensive  iron  ore  mines  will  be  operated  in 
the  near  future.  The  new  line  will  be  12 
miles  long  and  will  be  for  the  carrving  of  ore 
from  the  mines  to  the  Schuylkill  division  line. 
It  is  reported  at  Reading.  Pa.,  that  the  Phil- 
adelphia &  Reading  Ry.  is  preparing  plans  for 
double  trackin.g  the  Shamokin  division,  from 
Snydertown  to  Williamsport.  Pa.  The  work 
will  include  the  double  tracking  of  the  I)ridge 
over  the  .Susquehanna  River  at  Sunbury.  Part 
of  the  proposed  work  will  be  done  this  sum- 
mer, and  it  is  expected  to  have  all  completed 
within  two  years.  William  Hunter,  Philadel- 
phia,  Pa.,   is   Chief  Engineer. 

South  Carolina. 

The  Spartanburg  &  Glenn  Springs  R.  R. 
Co.  has  been  chartered  with  an  authorized 
capital  stock  of  $250,000  and  proposes  to  build 
an  electric  railway  from  Spartanburg  to  Glen 
Springs,  14  miles.  The  incorporators  are  J. 
B.  Lee,  Jr.,  N.  F.  Walker.  J.  T.  Harris,  J. 
Wright  Nash  and  W,  H.  Herring. 

South  Dakota. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R..  it 
is  believed,  will  start  work  shortly  double 
tracking  the  line  between  Aberdeen  and  Sum- 
mit,   S.    Dak  .    a    distance   of    75    miles.     The 
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work  will  be  in  charge  of  Thomas  II.  Strate. 
.■\S5istant  Engineer  of  the  construction  depart- 
ment. It  is  said  that  the  entire  line  between 
Aberdeen  and  Minneapolis  will  be  double 
tracked  later. 

Texas. 

®P.  G.  Burns,  Houston,  Texas,  who  was 
formerly  Construction  Engineer  of  the  Trin- 
ity &  Brazos  R.  R.,  has  the  contract  for  the 
Victoria-Bloomington  extension  of  the 
Brownsville  R.  R.  About  50  teams  have  been 
placed  at  work  on  the  Victoria  end  and  work 
is  progressing  nicely. 

The  San  Antonio  &  .Aransas  Pass  Ry.,  Hans 
Helland,  Superintendent  Maintenance  of 
Way,  Yoakum,  Tex.,  is  to  relay  about  45 
miles  of  50-Ib.  rail  with  70-lb.  rail.  The  com- 
pany will  do  the  work  with  its  own  forces. 

Surveys  are  to  be  started  shortly,  it  is  said, 
for  a  projected  railroad  to  run  from  San  An- 
gelo,  Tex.,  southeast  to  a  connection  with  the 
San  .Antonia  &  .''iransas  Pass  at  Waring.  As 
projected  the  line  will  be  about  175  miles  long 
and  will  pass  through  Brady,  Llamo  and  Fred- 
ericksburg. J.  J.  Lanin,  New  Hampton,  la., 
is  the  promoter. 

Surveys  are  now  under  way  and  it  is  be- 
lieved that  by  April  1  construction  work  will 
be  started  on  terminals  to  be  built  at  Yoak- 
ums  Bend,  near  San  .Antonio,  for  the  Mis- 
souri. Kansas  &  Texas  R.  R.  and  the  San 
.Antonio  &  .-Kransas  Pass  R.  R.  It  is  under- 
stood that  the  contract  between  the  Katy  and 
the  Sunset  for  the  use  of  the  terminals  of 
the  latter  at  San  Antonio  will  not  be  renewed, 
for  which  reason  the  former  road  is  to  con- 
struct  terminals  of  its  own. 

It  now  looks  as  though  grading  work  for 
the  35  mile  extension  of  the  Orange  &  North- 
western R.  R.  (a  Frisco  line")  would  be 
started  at  an  early  date  and  the  road  com- 
pleted this  spring.  The  extension  is  being 
built  for  the  primary  purpose  of  tapping  a 
timber  belt,  but  ultimately  it  will  be  extended 
to    Hemphill. 

It  is  believed  that  the  Missouri,  Kansas  & 
Texas  Ry.  will  shortly  take  up  the  matter  of 
constructing  a  30-mde  line  between  San  Mar- 
cos and  Austin.  No  definite  information  on 
the  proposition  is  available  as  yet.  A.  D.  Beth- 
ard.  Dallas,  Texas,  is  General  Manager  of  the 
lines  in  Texas. 

Regarding  the  report  that  the  International 
8z  Great  Northern  Ry.  had  surveys  underway 
for  an  extension  from  Laredo  toward  Rio 
Grande  City,  we  are  advised  that  this  probably 
originated  from  the  fact  that  surveys  were 
being  made  to  some  onion  fields  just  south  of 
Laredo. 

The  Palacios,  San  ./Xntonio  &  Pecos  Valley 
Ry.  Co.  is  understood  to  have  completed  nego- 
tiations with  eastern  capitalists  for  floating 
the  bonds  for  its  projected  line,  and  it  is 
probable  that  contracts  will  be  let  and  con- 
struction work  begun  at  Palacios  and  Yoakum 
within  the  next  two  months.  H.  L.  Montan- 
don.   Palacios,  Tex.,  is  Chief  Engineer. 

The  Santa  Fe  system  plans  on  making  the 
following  minor  improvements  in  Texas : 
Construction  of  reinforced  concrete  viaduct 
at  El  Pa.so  over  the  tracks  of  the  Rio  Grande 
&  E!  Paso  Ry.,  estimated  .  cost  $13,700 ;  con- 
struction of  autogenous  weldin.g  plant  at  Cle- 
bourne  to  cost  $3,200;  construction  of  a  1,000,- 
000  gal.  storage  tank  at  Galveston  for  creosote 
oil.  estimated  cost  $9,500. 

O.  R.  Mounsey,  San  Antonio,  Chairman  of 
the  European  Contract  Syndicate,  Ltd..  Lon- 
don, England,  which  proposes  the  construc- 
tion of  the  San  .Antonio,  Rockport  &  Mexican 
Ry.,  is  reported  to  have  instructed  W.  Pattin- 
son  &  Sons,  of  London  and  Liverpool,  con- 
tractors, to  leave  for  San  ,\ntonio.  Texas,  at 
once.  Preliminaries  for  the  construction  will 
be  started  and  it  is  hoped  to  have  work  be- 
gin not  later  than  .^pril  1.  These  contractors 
will  be  in  charge  of  307  miles  of  line,  but  the 
work  will  probably  be  done  by  sub-contractors. 

Construction  work  is  well  along  on  the 
brandi  line  of  the  Brownsville  (Frisco  line) 
from  Bloomington  to  Victoria,  and  it  is  likely 
that  when  the  latter  place  is  reached  contracts 


will    be   let    for   still    further   extensions   with 
Yoakum   as   the   northern   terminus. 
Utah. 

Officials  of  the  Denver  &  Rio  Grande  Rail- 
road recently  held  a  meetmg  to  discuss  the 
proposed  terminal  improvements  at  Ogden, 
Utah. 

The  Salt  Lake  &  Utah  Valley  Ry.  Co.  is 
to  apply  to  the  City  Commission  of  Salt  Lake 
City  for  a  franchise  for  the  entrance  of  its 
proposed  line  into  that  place.  This  company 
is  planning  an  interurban  line  from  Nephi  to 
Salt  Lake,  and  has  already  secured  most  of 
the  necessary  franchises  and  right  of  way. 
Preliminary  surveys  have  been  completed 
from  Lehi'  Junction  to  Nephi.  A.  J.  Evans, 
Lehi,  and  J.  S.  McBeth,  Payson,  are  mter- 
ested. 

Virginia. 

The  Norfolk  &  Western  Ry.,  C.  S.  Church- 
ill. Chief  Engineer,  Roanoke,  Va.,  has  plans 
for  extensive  improvement  work  at  its  termi- 
nals at  Norfolk,  Va.  These  are  understood 
to  include  the  enlargement  of  the  shop  facili- 
ties, the  reconstruction  and  enlararement  of 
the  yards  and  the  erection  of  another  steel 
pier  at  Lambert's  Point.  The  Norfolk  & 
Western,  it  is  said,  has  requested  the  city 
council  of  Norfolk  to  order  certain  streets 
closed  between  this  city  and  Lambert's  Point. 
It  is  said  the  company  proposes  to  remove 
the  old  shop  buildings  and  construct  new 
buildings.  The  request  for  the  closing  of 
streets  is  necessary  in  order  that  the  railroad 
company  may  carry  out  its  plans  with  refer- 
ence to  the  removal  of  the  old  and  the  con- 
struction of  new  shop  buildings.  It  is  said 
the  company  proposes  to  begin  the  wrecking 
of  the  old  and  the  construction  of  the  new 
shop  buildings  just  as  soon  as  these  streets 
have  been  ordered  closed.  It  is  understood 
that  a  third  track  of  the  N.  &  W.  will  be 
laid  from  Brambleton  Ave.  to  Lambert's 
Point  yard,  upon  the  company's  right  of  way. 
.A  new  roundhouse,  power  house,  machine 
shop  and  car  shed  will  be  constructed  on  the 
company's  property,  which  lies  south  of  the 
present  yard  limit. 

The  Norfolk  &  ^yestern  Ry.,  Charles  S. 
Churchill,  Chief  Engineer,  Roanoke,  Va..  has 
arranged  to  double  track  the  following  sec- 
tions of  our  road  on  the  Norfolk  division, 
state  of  Virginia:  Gilmerton  to  Suffold,  16.4 
miles;  Nottoway  to  Burekville,  11  miles;  Ever- 
green to  Phoebe,  13.2  miles.  Work  on  two  of 
these  sections  is  now  in  progress  with  com- 
pany forces.  It  is  expected  to  get  started  on 
the  third  section  in  March. 

Washington. 

®Yakima  Valley  Transportation  Co.  felec- 
tricl.  North  Yakima,  has  awarded  a  contract 
to  W.  L.  Tribble  of  Spokane  for  constructing 
0  miles  of  the  extension  line  into  the  Selah 
Valley. 

©Nelson  Bennet,  Tacoma,  Wash.,  has  been 
awarded  the  contract  for  constructing  the  tun- 
nel for  the  new  Point  Defiance  line  of  the 
Northern  Pacific.  The  tunnel  will  be  about 
4,500  ft.  long.  27  ft.  high  and  28  ft.  wide  in 
the  clear.  This  line  is  to  be  45  miles  long  and 
Porter  Bros.,  Portland,  Ore.,  as  previously 
noted  in  these  columns,  have  the  general  con- 
tract for  the  clearing,  grading,  filling  and 
bridging.  Winston  &  McDougall  have  the 
contract  for  laying  the  track.  Associated  with 
Porter  Bros,  on  this  work  are  Grant  Smith 
&  Co.,   Henry  Bldg.,   Seattle,  Wash. 

The  Milwaukee  Terminal  Railway  Co.  has 
started  condemnation  proceedings  to  acquire  a 
block  of  water  front  at  Bremerton.  Wash.,  and 
surveyors  are  establishing  grades  for  tracks 
and  it  is  generally  believed  that  the  city  will 
be  the  terminal  for  the  lines  on  the  Kitsap 
and  Olympic  peninsulas. 

Wisconsin. 

Citizens  of  the  village  of  Melrose.  Wis.,  are 
about  to  take  steps  to  secure  the  construction 
of  a  railroad  branch  to  that  place  and  a  mass 
meeting  will  be  held  shortly  to  di.scuss  the 
matter. 


Canada. 

®The  Canadian  Pacific  Ry.  has  begun 


ing  contracts   for  the  700  miles  of  nc\<^ni 
to  be  built  this  year.    Foley,  Welch  &  Slirai 
St.   Paul,  Minn.,  have  been  awarded  th 
tract  for  the  construction  of  100  miles 
Weyburn-Wellbridge  extension  and  J.  G(l' 
grave   &   Co.,    Ltd.,   secured   the  contra 
earthwork     and     embankments    on    ths 
branch   from  Suffield,  Alberta. 

®The  Westinghouse,  Church,  Kerr  iQ 
Pittsburgh,  Pa.,  has  been  awarded  th^M 
tract  for  constructing  additional  railwayho 
at  Calgary.  Alberta,  for  the  Canadian  ci 
Ry.  The  work  will  cost  about  $2,750,0i  ai 
includes  the  design  and  construction  oloc 
motives,  machine,  boiler,  blacksmith,  p;ei 
coach  and  freight  car  repair  and  paint  lo] 
foundry,  planing  mill,  power  house,  drki; 
scrap  docks,  material  bins,  store  rooi  a' 
office  buildings.  In  general  the  consti:tjc 
w'ill  be  of  concrete,  steel,  brick  or  hollc  ti 

A  bill  is  before  the.  Canadian  Parln; 
to  incorporate  the  High  River  &  Hudst  B 
Ry.  The  company  proposes  to  buildirc 
some  point  in  Alberta  to  Saskatoon,  tn 
the  Pas  Mission. 

The   Canadian   Parliament  has  passed  c; 
to   incorporate    the   Northern    Territnr'  i 
Co.      The   promoters   propose  to  buiM 
from  Churchill  or  Nelson  to  Port  Et 
and    from    the     Athabasca     River     ( 
southward  to  Edmonton. 

The  Grand  Trunk  Pacific  Ry.  is  pin. 
to  start  survey  work  shortly  on  its  twiit 
from  Weyburn.  Sask.,  with  a  view  tool 
the  grading  this  year.  The  two  lines  w  r 
as  follows :  One  from  Cedoux.  a  pet 
the  Regina-Griffin  branch  due  north  ofVi 
burn,  to  Weyburn,  thence  to  the  Intern  oi 
boundary.  The  other  from  Weyburn  >\j< 
westerly,  paralleling  the  boundary  andn 
Lethbridge. 

The    Berlin    &   Bridgeport    Street   RC 
Berlin,  Ont..  is  considering  extending  :  ' 
to   Flora   through   Bloomingdale,  Wes' 
rose  and  Winterburne. 

The  Dominion  Government  has  beensl 
for  a  subsidy  for  the  construction  i  ' 
Brantford  &  Lake  Erie  electric  line  ' 
Dover.  The  route  for  the  road  has 
been  laid  out,  and  in  construction  the  li  s 
follow  the  New  York,  New  Haven  &Ia 
ford   R.   R. 

The  Grand  Trunk  Railway  Co.,  accoi 
advices  from  Toronto,  Ont..  intends  t' 
iish  a  freight  yard  on  the  Russell  proi 
the  north  side  of  Queen  St.,  east  of 
Ove.,  to  Toronto,  to  cost  about  $100.0( 
R.  Safford,  Montreal,  Que.,  is  Chief  Emf 

The  Village  Council  of  Rockvvood.  ' 
making  efforts  to  induce  Mackenzie  .\ 
to  touch  Rockwood   with  the  C.  N.  R..  " 
it  is  said  will  reach  Guelph.  Ont.,  this  sim 

.Announcement  of  the  policy  of  the    < 
government    of    British     Columbia    't 
railroad    extensions   has   been   made, 
lows:     Aid  will  be  extended  for  the  cocr 
tion  of  the  Kettle  Valley  Ry.  from  Col.'a 
Junction  to  Hope,  a  distance  of  50  mi' 
down   the   Coquaballa   River.     The  ^ 
E.    Ry.    is    to   have    running    rights  ov  i 
road  satisfactory  to  the  Great  Northern.  1 
Canadian    Northern   Pacific   will  build   n 
from  Kamloops  to  Kelowna  via  Grand  'a 
and  Vernon,  and  will  also  have  a  bran  1 
to  Lumbv,  a  distance  of  145  miles.    T 
cific    &    Great    Eastern    Ry.    will   be  aid 
construction  from  Fort  George  to  Non  v 
couver.  and  on  by  way  of  the  second  Xr( 
bridge  into  Vancouver  and  New  Westns 
This  line  will  be  the  first  link  in  the    b 
to   tap   the   Peace   River  country.     It     P 
vided   that  a   ferry  service  will  be  mai  iii 
between    the    mainland      and     Victoria  1 
Canadian  Northern  Pacific  will  receive  :r 
for    1.50    miles   on    Vancouver     Island  " 
Campbell    River   to   Hardy    Bay.     Th' 
ance  to  be  given  by  the  government 
various  enterprises  will  be  briefly  as  i  " 
The  Kettle  Valley  line  will  get  a  casUr 
of  $10,000  per  mile,  approximately  half  f 
lion   dollars    in  all.     The   Province  is    0 
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lOO  for  the  construction  of  a  bridge 

Fraser  River  to   Hope.     This  will 

mection  between   the    Kettle   Valley 

he  Canadian   Pacific  Ry.,   and   will 

short  line   between  Vancouver   and 

nays.    The  Canadian  Northern  Pa- 

cceive  a  guarantee  to  the  e.xtent  of 

r  mile   for   the    construction   of   its 

mcouver  Island.     This  line  will  fur- 

ntrance  to   Strathcona     Park.     The 

Pacific    on    Vancouver    Island    will 

1   Parksville  to   Comnx.     The  lease 

&   X.  to   the    Canadian    Pacific    is 

so  lliat  tlie  road  may  be  used  as 


the  Vancou\or  Island  division  of  the  C.  P.  R. 
The  Canadian  i'arinc  will  take  over  the 
Kaslo  &  Slocuni  Uy.,  and  f,,;-  this  will  receive 
$100,000  from  the  Province.  It  will  cost  the 
C.  P.  R.  $400,000  to  take  this  line  over  from 
the  Great  Northern,  The  Kaslo  &  Slocan 
line  is  to  be  standardixtd.  The  line  from 
Fort  George  to  North  Vancouver  will  be 
built  by  Foley,  Welch  S:  Stewart  of  St.  Paul, 
Minn.,  who  will  be  given  tlie  same  guarantee 
of  bonds  and  assistance  as  was  the  Canadian 
Northern  in  the  construction  of  its  main 
line  in  British  Columbia. 


Mexico. 


Announcement  has  been  made  that  the  Du- 
rango  &  Llano  Grande  R.  R.,  which  will  soon 
be  completed  from  Durango  to  Llano  Grande, 
about  (),'!  miles,  will  be  extended  to  the  port 
of  Mazatlan  on  the  Pacific  Coast.  This  line 
will  form  a  part  of  the  system  of  the  Na- 
tional Railways  of  Mexico,  of  which  James  L. 
Rcid.  City  of  Mexico,  is  Chief  lingineer. 

The  Cananea  Consolidated  Copper  Co.  has 
made  surveys  for  a  6-niile  narrow  gage  line 
from  the  Sonora-Bonanza  copper  property  to 
Imuris.  V.  R.  Walling.  Cananea,  Sonora, 
Mexico,  is  Superintendent  of  the  copper  com- 
pany's   railroad. 


QADS,     STREETS     AND     PAVEMENTS 


Alabama. 

i-ii;  be  received  until  4  p.  m.,  March 
ity  Commissioners,  Court.  Washing- 
y,  Chatom,  Ala.,  for  grading,  draiii- 
r'faring  with  sand-clay  approximatc- 
of  Sta'te  .\id  road.  A  certified  check 
mist  be  filed  with  each  bid.  W.  S. 
State  Highway  Engineer. 

will  be  received  until  1  p.  m., 
,,  by  Wilcox  County  Commission- 
',  Camden,  Ala.,  for  grading,  drain- 
urfacing  with  gravel  approximate- 
s  of  State  Aid  road.     A  certified 

$400  must  be  filed  with  each  bid. 
yd,  Montgomery,  Ala.,  is  Assistant 
jhway  Engineer. 

ling  to  advices  from  Bessemer.  .-Ma., 
ict  for  a  new  macadam  road  from 
ation  to  Rutledge  Springs  has  been 
ight  &  Crowder,  The  road  will  be 
long,  and  will  be  brought  to  a  grade 
cent. 

s  received  on  Feb,  21  by  the  Com- 
■s  of  Randolph    County,    Roanoke. 

grading,  draining  and_  surfacing 
d  clay  approximately  5  miles  of 
be  built  with  State  aid.  have  been 
The  work  will  be  re-advertised 
le  in  April.  W.  S.  Keller,  Mont- 
is State  Highway  Engineer, 
izens  of  Hale  County.  .Ala.,  recently 

issuance  of  bonds  in  the  sum  of 
for  road  improvements.  Greenboro 
inty  seat. 

)ard  of  Trade  of  Tuscaloosa,  Ala.. 
inted  a  committee  to  confer  with 
owners  to  secure  their  co-operation 
atter  of  paving  the  business  section 
iy. 

Arkansas. 

(oach-Manigan  Paving  Co.,  of  Mem- 
in„  has  been  awarded  the  contract 
y  of  Helena.  .\rk.,  for  the  laying  of 

yds.  of  brick  pavement  for  $.54.0i'0. 
ripal  streets  of  the  city  will  be  paved. 
oard  of  Commissioners  of  Paving 
No,  28,  which  includes  all  of  the 
th  Ave,,  from  Main  St.  west  to  the 
elt  tracks,  was  organized  at  a  recent 
in  Pine  Blufif.  Ark.  Judge  C,  M. 
vas  elected   Giairman,   M.   E.   Bloom 

and  Treasurer,  and  Maj.  W.  J. 
Pine  Bluff,  Engineer. 

California. 

gation  from  Taft.  Cal.,  recently  ap- 
;fore  the  County  Supervisors,  Bakers- 
,,  and  asked  that  a   road   district   be 

0  cover  the  Maricopa-Taft-Fellows- 
;k  road,  a  distance  of  30  miles.     It  is 

to  use  gravel  and  oil  in  large  quan- 
ring  a  permanent  road.     The  cost  is 

1  between  $.>5,000  and  $60,000.  , 

or  Arthur  L,  Logan  and  assistant. 
e.  of  Miranda.  Cal,,  recently  went  to 
ce  to  survey  the  proposed  Lord-Ellis 
he  road  will  run  from  Larkins'  ranch. 
e  Lake,  to  Green  Point,  This  is  one 
ew  roads  the  Humboldt  County  Sn- 
are planning  on  building.     An  elec- 

•J*  indicates 


tion  will  soon  be  called  to  vote  on  the  issu- 
ance of  $300,000  ill  bonds  for  road  work. 
Eureka  is  the  county  seat, 

Colorado. 

•J»Bids  will  be  received  until  11  a,  m..  March 
."i,  by  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  and  reconstruction 
of  sidewalks  otherwise  than  in  districts.  A 
certified  check  for  $-500  payable  to  the  City 
and  County  Treasurer  must  be  filed  with  each 
bid.     Henry  Read  is  President  of   the  Board. 

Petitions  have  been  circulated  in  Wel<l 
County,  Colo.,  to  secure  the  necessary  .").Oit(» 
signatures  to  put  into  operation  the  Sladden 
bill.  It  provides  for  the  maintenance  of  high- 
ways after  they  have  been  constructed  by  the 
county.  Road  districts  arc  to  be  formed. 
Greeley  is  the  county  seat. 
Florida. 

®A\\  bids  received  Feb.  17  by  the  Board 
of  Walton  County  Commissioners,  De  Fu- 
niak  Springs.  Fla..  lor  the  construction  of 
approximately  60  miles  of  puldic  highway 
of  sand  and  clay  were  rejected.  Bids  on 
this  work  were  also  rejected  on  Jan.  15. 
The  work  will  again  be  re-advertised. 
Charles  V.  Gordon  is  Clerk, 
Idaho. 

It  is  reported  the  residents  of  Blaine  and 
Crichton.  Ida.,  on  Feb.  17  voted  to  organize 
a  highwav  district. 

The  city  Council  of  Moscow,  Ida.,  has 
granted  a  petition  presented  by  the  Chamber 
of  Commerce,  providing  for  the  passage  of 
an  ordinance  creating  a  certain  paving  dis- 
trict. 

Illinois. 

•J«Bids  will  be  received  Iiy  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
III.  until  11  a.  m.,  March  2,  for  furnishing 
and  delivering  approximately  5,000  cu.  yds. 
of  crushed  granite  to  various  public  team 
tracks  for  use  of  the  street  department. 

®The  Board  of  Local  Improvements  of 
Meudota,  III,  has  awarded  the  contract  for  the 
paving  of  Eighth  St.  and  part  of  Fourth  Ave., 
East  Side,  to  Henrv  Zolder  &  Sons  of  that 
city  for  $lfi,988.  Other  bidders  were :  Keyes 
&  McNamara.  La  Salle,  111.  $17,:«1:  Poijger 
S:  Fletcher.  Blue  Island.  Ill,  $IT..5:!1  ;  Graham 
&  Co..  Freeport.  III.  $17,743. 

®John  E.  Bretz  ot  Springfield,  III,  has 
been  awarded  the  contract  by  the  Board  of 
Local  Improvements  of  Lincoln,  III.,  for 
the  paving  of  four  streets,  about  2  miles  m 
length.  The  work  includes  grading,  con- 
crc?e  curb  and  gutter  and  paving  with  vit- 
rified brick  on  a  concrete  base.  Brazi 
block     will      be     used.      Bids    were    opened 

®P  Trenkenschuh  of  Rock  Island,  III. 
has  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  that  city 
for  the  paving  of  Sixth  Ave.,  from  34th  to 
.3Sth  Aves..  with  brick  at  $1.83  per  sq.  yd. 
Bids  were  opened  Feb.  17. 

©Following  bids  were  received  at  the  let- 
work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


ting  of  the  contract  for  the  Trenton  road 
in  Helvetia  Township.  .Madison  County, 
III,  on  Feb.  15;  (1)  standing  for  price  per 
sq.  yd.  for  bituminous  macadam,  (2)  price 
ner  sq.  yd.  for  water-bound  macadam:  O. 
t  Dunlop,  Edwardsville,  III,  (1)  Standard 
Oil  "C,"  $1.03.  Pioneer  $1.09,  Tarvia.  $1.12, 
Sarco,  $1.11,  (2)  $.89;  St.  Clair  Engineering 
Contracting  Co..  East  St.  Louis.  111. 
(awarded  contract),  (1)  Pioneer.  $.98!^, 
Arbito,  $1.05j^,  Tarvia,  $1.00|^.  (2)  $.74^^; 
Highland  Marble  Works,  Highland,  III.  (1) 
Standard  "C"  or  other  meeting  specifica- 
tions. $1.06.  (2)  $.915-^.  The  contract  in- 
cludes 11.200  sq.  yds.  using  2  gals,  per  sq, 
yd.,  of  Pioneer  asphalt.  Work  to  be  done 
under  State   Highway  Commission. 

C.  L.  James  of  Mattoon.  III.  has  been  elect- 
ed City  Engineer  of  Oakland,  111.  The  City 
Council  contemplates  a  considerable  amount 
of  street  paving,  for  which  plans  will  be 
made  by  Mr.  James. 

Bids  for  furnishing  the  City  of  Chicago 
with  cedar  block  were  opened  by  L.  E.  Mc- 
Gann, Commissioner  of  Public  Works 
Win.  B.  Crane  was  the  low  bidder  at  56  cts. 
per  sq.  yd.  The  contract  has  not  been 
awarded. 

'Ihe  City  Council  of  East  St.  Louis,  III, 
has  passed  an  ordinance  providing  for  the 
construction   of   a   mile   of    sidewalk   on   both 


fides   of    Ninth   St.,    from    St.    Clair   .Ave.    to 
the  citv  limits. 

The  Board  of  Local  Improvements  of  Rock 
Island.  Ill,  has  decided  to  pave  Second  .-Vve.. 
from  llth  to  ^Oth  Sts..  with  asphalt.  Wallace 
Trcichler   is  City   Engineer. 

The  city  of  Pana.  Ill,  will  let  contracts  not 
later  thai'i  March  5  for  the  paving  of  eight 
streets,  estimated  to  cost  several  thousand 
dollars. 

The  Village  Board  of  Glencoe.  111.  has 
adopted  a  resolution  providing  for  the  paving 
of  Grove  St.,  from  Jefferson  to  Drexel,  at  an 
estimated  cost  of  $13,419.  A  public  hearing 
will  be  held  Feb,  20, 

The  Board  of  City  Commissioners  of 
Waulcegan.  III.  has  abandoned  the  pro- 
posed improvement  of  County  St,,  betw'een 
Madison  and  Franklin  Sts.,  estimated  to 
cost  $10,000.  T.  J.  Dictmeyer  is  in  charge 
of  paving  work. 

The  city  of  Sterling.  Ill,  is  passing  ordi- 
nances providing  for  the  construction  of  a 
considerable  amount  of  pavement,  esti- 
mated to  cost  between  $50,000  and  $60,000. 
.\n  election  will  shortly  be  held  to  vote  on 
the  proposition.  J.  D.  .Arey,  Sterling,  is 
Engineer.  M.  E.  Wilger  is  in  charge  of  the 
work. 

Indiana. 

®D.  II.  Fatout  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Coving- 
ton. Ind..  for  the  construction  of  the  gravel 
road  in  Shawnee  Tow^nship,  known  as  the 
Chas  Hoagland  road,  for  $-3,998.  Other  bid- 
ders were  S.  S.  Martin,  $4,190  and  E.  E.  Mc- 
Kee,  $4,182. 

Petitions  for  the  purchase  of  the  toll  road 
of  the  New  .Mbany  &  Vincennes  Plank  Road 
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Co.,  which  runs  through  New  Albany.  Lafay- 
ette and  Greenville  Townships  to  the  Harri- 
son County  line,  for  a  distance  of  about  12 
miles,  have  been  filed  with  the  Board  of  Com- 
missioners of  Floyd  County,  New  Albany. 
John  H.  Shine,  chairman  of  the  city  devel- 
opment committee  of  the  New  Albany  Com- 
mercial Club,  is  interested. 

The  Board  of  Public  Works  of  Richmond, 
Ind.,  has  adopted  a  resolution  provding  for 
the  improvement  of  South  Eighth  St.,  from 
.•\  St.  to  H  St.,  with  brick  paving. 

The  Town  Board  of  Bourbon,  Ind.,  is  tak- 
ing preliminary  steps  for  continuing  the  pav- 
ing on  tbe  two  main  business  streets  to  the 
city  limits  in  cither  direction;  also  the  paving 
of  several  blocks  of  another  business  street. 

The  Board  of  Public  Works  of  Evansville, 
Ind..  proposes  to  pave  Locust  St.,  from  Water 
to  Eighth,  with  wood  block,  and  Michigan  St., 
from  Oakley  to  Main  Sts.  The  streets  to  be 
improved  as  outlined  by  the  Board  and  for 
which  the  City  Engineer  has  prepared  esti- 
mates are  as  follows.  East  Iowa,  from  Edgar 
to  Garvin ;  Louisiana,  from  First  Ave.  to 
Main  ;  Tennessee,  from  First  Ave.  to  Fulton  ; 
Illinois,  from  Ninth  .A.ve.  to  St.  Joseph;  Wal- 
nut, from  Morris  Ave.  to  Kentucky ;  Lincoln 
.\ve.,  from  Tenth  St.  to  Kentucky;  Heidel- 
bach  Ave.,  from  Walnut  St.  to  Louisiana ; 
Linwood  Ave.,  from  Monroe  to  Green  River 
road ;  Evans  Ave.',  from  Lincoln  Ave.  to 
Washington :  Powell,  from  Bayard  Park  to 
Kentucky ;  Morris  Ave.,  from  Division  to 
Walnut;  Baker  Ave.,  from  Franklin  to  Illi- 
nois ;  Chestnut  St.,  from  Fourth  to  Ei.ghth. 
.■\ug,  PfefBin  is  City  Engineer. 

The  City  Council  of  Shelbyville,  Ind.,  has 
voted  in  favor  of  paving  some  of  the  principal 
streets  under  the  three-mile  road  law.  It  is 
proposed  to  pave  the  streets  lying  to  the  south 
of  the  main  streets  of  the  business  sections 
with  brick,  to  be  done  by  general  taxation  in 
Addison  Township. 

Iowa. 

•|»Bids  will  he  received  until  1  p.  m.,  March 
•I.  by  Board  of  Trustees  of  Green  Bay  Town- 
ship, at  the  office  of  A.  J.  Huebner.  Clerk, 
Wever,  la.,  for  the  construction  of  road  work 
in  that  township. 

^Bids  will  be  received  until  March  1.  by 
Herman  Miller,  Noble  Township  Clerk,  No- 
ble, la.,  for  superintending  the  dragging  of 
the  roads  and  doing  all  the  road  work. 

®The  Cedar  Rapids  Construction  Co.  of 
Cedar  Rapids,  la.,  has  been  awarded  the 
contract  by  the  City  Council  of  Carroll,  la., 
J.  A.  Dougherty,  City  Clerk,  for  the  im- 
provement of  several  streets  with  creo- 
soted  wood  block,  brick  and  bitulithic  pave- 
ments, including  24,000  sq.  yds.  of  pave- 
ment. The  contract  price  is  $52,327.  Bids 
were  opened  Feb.  20. 

Resolutions  were  considered  by  the  City 
Council  of  Cedar  Falls,  la.,  providing  for 
the  construction  of  80,000  sq.  yds.  of  pave- 
ment. C.  H.  Streeter  of  Cedar  Falls  is 
Engineer. 

The  City  Council  of  Creston,  la.,  has  passed 
a  resolution  of  necessity  for  nearly  five  miles 
of  new  paving  this  season.  The  City  Engineer 
has   prepared    specifications    for  the   work. 

The  Citv  Council  of  New  Hampton,  la.,  has 
voted  to  lav  seven  blocks  of  cement  paving, 
40  ft.  wide. 

The  Common  Council  of  Marshalltown.  la., 
has  been  a.skcd  to  consider  the  paving  of  the 
following  streets:  Second  St..  Church  to  Lin- 
coln; Third  St..  Main  to  Church;  Fourth  St., 
Main  to  Church;  Fifth  St.,  Church  to  State; 
Seventh  St..  Church  to  Jerome;  Ei.ghth  St., 
Main  to  Church ;  13th  St.,  Main  to  Summit ; 
Church  St.,  Fifth  to  Seventh  Aves. ;  Seventh 
Ave.,  Church  to  Main;  Sixth  .A.ve..  Main  to 
Linn. ;  Linn  St..  Sixth  Ave.  to  First  St. :  First 
St.,  Church  to  Linn  St.;  North  St.,  Center  to 
Second  ."Xvc. 

The  City  Council  of  Iowa  Falls,  la.,  has 
taken  the  preliminary  steps  towards  paving  Ifi 
blocks  this  year.  Five  blocks  will  be  from 
College  Ave.,  east  on  Washington  Ave.,  to 
Talboft  St. ;  also  10  blocks  on  Main  St..  north 
frf>m  Washington  .Ave.,  to  North  St..  and  one 


block  on  .Stevens  St.,  between  \\'a.<:hiiiglon 
Ave.  and  Estes  St.  The  resolution  a.l<  'pted 
calls   for  concrete  paving. 

Kansas. 

•J«Bids  will  be  received  until  2  p.m..  Fc'i.  2i'. 
Board  of  Commissioners,  Topeka,  Kan.,  for 
grading,  curbing  and  paving  with  brick  various 
streets,  avenues  and  alleys  in  the  city  of  To- 
peka. A  certified  check  for  $7,000  must  be 
filed  with  each  bid.  C.  B.  Burgc  is  Citv 
Clerk. 

®F.  R.  Dellonc  &  Co.  of  Independence, 
Kans.,  have  been  awarded  the  contract  by 
that  city  for  grading  and  pavin,g  the  alle}' 
in  Block  5b,  including  the  following  ap- 
proximate quantities,  for  $1,247:  Brick  pav- 
ing, 665  cu.  yds.;  curb,  630  lin.  ft.;  earth 
excavation,  163  cu.  yds.;  rock  excavation, 
54  cu.  yds.     Bids  were  opened  Feb.  IS. 

®The  Board  of  County  Commissioners, 
lola,  Kans.,  has  let  contracts  for  building  si.x 
miles  of  rock  roads  in  .Allen  County,  as  fol- 
lows :  Concrete  Construction  Co.,  four  miles 
north  of  lola,  $15,348,  and  Ransom  &  Cook 
of  Ottawa,  Kans.,  two  miles  at,  Humboldt 
$0,022. 

Kentucky. 

®L.  W.  Hancock  Co.  of  Louisville,  Ky., 
on  Feb.  26,  secured  the  contract  from  the 
city  of  Mt.  Sterling,  Ky.,  tor  'the  construc- 
tion of  12,000  sq.  yds.  of  brick  pavement 
on  a  concrete  foundation  with  combined 
curb  and  gutter.    Bids  were  opened  Feb.  14. 

Louisiana. 

4*Bids  will  be  received  until  noon.  March 
11,  by  Highway  Department  of  the  Board  of 
State  Engineers  of  Louisiana,  104  New  Or- 
leans Court  Bldg.,  New  Orleans.  La.,  for  the 
construction  of  a  main  public  highway  extend- 
ing from  New  Iberia  to  Jeanerette,  Iberia 
Parish,  La.,  a  distance  of  9\'2  miles.  Infor- 
mation as  to  location,  character  of  work, 
amount,  extent  and  class  of  material,  terms 
of  payment,  regulations  governing  manner  of 
submitting  proposals  and  executing  contract 
may  be  obtained  at  the  oflSce  of  the  Highway 
Department.  Frank  M.  Kerr,  Chief  State  En- 
gineer, is  President  of  the  Board  of  State 
Engineers.  Gervais  Lombard  is  Acting  State 
Hiehwav  Engineer. 

The  City  Council  of  Crowley.  La.,  has  or- 
dered the  City  Attorney  to  draw  up  a  paving 
ordinance  providing  for  the  covering  of  Par- 
kerson  Ave.,  a  distance  of  7  blocks,  with  first- 
class  paving  material,  to  be  selected.  J.  D. 
White  is  City  Engineer 

Maryland. 

®Five  bids  for  paving,  aggregating  approxi- 
mately $140,000,  were  approved  by  the  Pav- 
ing Commission  of  Baltimore,  Md.,  on  Feb. 
10.  as  follows:  David  Andrews  Co.',  for  lay- 
ing vitrified  brick  on  Biddle  St.,  between  Bond 
St.  and  Broadway,  and  on  Harford  Ave.,  be- 
tween Oliver  St.  and  North  Ave.,  $1.03  per 
sq.  yd.,  on  a  4-in.  base  and  $2.14  on  a  6-in. 
base.  The  work  will  cost  about  $20,617;  also 
for  the  laying  of  vitrified  brick  on  Madison 
St.,  between  Greenmount  and  Central  .A.ves. ; 
on  Ensor  St.,  between  Gay  St.  and  Ashland 
.Ave.,  and  on  .Aisquith  St.,  between  Orleans 
and  Monument  Sts.,  at  $2,08  a  sq. 
yd.  on  a  6-in.  base,  total  $47,.389.  N. 
.A.  Middleton  &  Co.,  contract  for  lay- 
ing granite  block  of  Camden  St.,  from  Han- 
over to  Sharp,  and  on  Barre  St.,  from  Sharp 
to  Charles,  at  .?3.0!)  a  sq.  yd. ;  cost  about  $17.- 
328;  for  granite  blocks  on  Harford  Ave', 
from  Ashland  Ave.  to  Ensor  St.;  on  Ensor 
St.,  from  .Ashland  Ave.  to  Harford  Ave.,  and 
on  Chester  St.,  from  Ashland  .Ave.  to  Eager 
St.,  at  $2.07  a  sq.  yd.;  co.st  will  approximate- 
$25,000,  Cunningham  Paving  &  Construction 
Co.,  Philadelphia,  for  granite  blocks  on  Con- 
stitution St.,  between  Front  and  Madison 
Sts..  and  on  Bond  Sts.,  between  -Gav  and  Bid- 
die  Sts.,  at  $2.98  a  sq.  yd.  on  a  4-in.  base  and 
$3.17  on  a  6-in.  base;  cost  will  be  about  $28,- 
746  Where  there  were  alternate  bids  for 
difl^erent  bases,  it  is  believed  th.it  the  6-in. 
base  will  be  laid. 


\'ol.  XXXVII. 
Michigan. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


•J-Bifls  will  be  received  ujitil  noon  .\ 
by  Board  of  Houghton  County  Road  '(_ 
lioncrs.    Houghton,    Mich.,    for   the  ci  i 
ti.nn     of    the    following     roads;     Qni 
Road,  beginning  at  Houghton  and  rul 
.Atlantic,   about   2%    miles  of  bituminc 
cadani ;   Hancock-Calumet   road,   P/o  n 
bituminous  macadam;  Baraga  R'oad,"ht' 
at  the  Snake  River  and  running  to'thcj 
line,  a  distance  of  4Vi  miles.     This  \vi  J 
earth    road    24     ft.     between    ditches,  j 
and    specifications    may   be   seen   at  th , 
ci   the   Board   of    County   Road   Comic, 
ers.   .Shelden-Dee  Bldg.,  Houghton,  Ml 
Martin.   Engineer. 

Public  Works  Commissioner  Haarerf 
troit,  Mich.,  has  presented  to  the  City  )i 
a  list  of  the  streets  he  has  in  mipd  f 
ing  under  the  forced  paving  clause  thi' 
Twelve  streets  will  be  paved  in  this  vL' 
total  estimated  cost  being  $190,647,  whi  s 
will  be  paved  by  petition,  at  a  cost  of '( 

The  Common  Council  of  Howell,  M' 
engaged  Consulting  Engineers  Rig'gs  ,S 
man.  The  Nasby,  Toledo,  O.,  to  make  T 
veys    and    prepare    complete    plans, 
tions,  form  of  contract,  estimates  of 
for  the   paving  of   Grand   River  St.. 
Court  and   Walnut   Sts. 

Minnesota. 

•|«Bids    will    be    received    until    Ic 
March    2,    by    James    Gorman,    Cu 
East    Grand    Forks.    Minn.,   for  pai 
Mers  Ave.,  from  Water  St.  to  the  .\  t 
Pacific   right  of  way. 

^•Bids  will  be  received  until  March  , 
said,  by  the  County  Commissioners,  s'l 
Minn.,    for    road    improvements.     Otb 
were   recently  rejected.     T.  H.   Arm, 
County    Surveyor.     George    Ries    is 
.\uditor. 

Mississippi. 

^•Bids  will  be  received  until  Mar 
J.   L.   Young.   City   Clerk,   West  Poii 
for^  grading  and  graveling  a  portion 
Main  St.    The  improvement  will  incln 
1,137  cu.  yds.  of  grading,  about  91,.>'. 
of  novaculite  macadam,  7  ins.  thick; 
concrete  culverts,  2   ft.  by  3  ft.  5  in 
ft.,  and  400  lin.  ft.  of  18-in.  terra  o 
pipe.     D.   Cottrell   is   Mayor,   G.  L.    . 
Engineer,  Columbia,  Miss. 

Missouri. 

^•Bids  will  be  received  until  5  p.  m 
7,  by  H.  E.  Mood.v,  City  Clerk,  C.i 
Mo.,  for  the  construction  of  comhn 
Crete  curb  and  gutter  on  both  sides 
St.,  from  Allen  St.  to  Hatcher  Av. 
and  specifications  are  on  file  with  Cr 
F.  B.  Newton  is  City  Engineer. 

At  a  recent  ,jiiass  meetirig  of  DaiK 
business  men  and  farmers,  held  at  Cn 
Mo.,   enough  money   was  pledged  to 
miles  of  rock  roads  radiating  from  th^M 
seat.     The  first  road  to  be  macadamii 
be  that  between  Greenfield  and  South ■'• 
field,    a    distance    of    3    miles;    then 
between   Greenfield    and    Areola,  ami 
from  Greenfield  to  Lockwood. 

The  Board  of  Public  Works  of 
seph.  Mo.,  has  recommended  ordinae; 
the  Citv  Council  providing  for  the  p;nK 
Moss  St.,  12th  to  l-3th,  \vith  mineral  III 
asphalt,  and  Monterey  St.,  28th  to  Hi 
with  concrete,  and  to  lav  artificial  str  !^' 
walks  on  Renick   St.,  20'th  to  27th. 

Montana. 

4'Bids    will    be    received    until    1' 
March  4,  by  Dawson  County  Audit- 
dive,  Mont.,  for  grading  work  on  tl  ' 
dive-Mondak   road. 

New  Jersey. 

®Van  Kewren  &  Son  have  been 
the   contract  by  the   Committee  on 
and    Sewers    of    Jersey    City,    N.   . 
Prout,    Chairman,    for    the   improve' 
Woodlawn  Ave.,  from  Ocean  .Ave.     ■ 
son  Blvd.,  at  89  per  c«nt;  also  for  «' 
provement   of   Fleet   St.,   from  Cont'd 
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H-in  Ave,  to  Edward  P.  OXeill  at 
ent.    Bid's  were  opened  Feb.  19. 

New  York. 

will    be    received    until    11    a.    ni., 
■j    by   -Maurice    E.    Connolly.   Presi- 
t.iie  Boroui^h  of  Queens,  for  10  street 
meiit    contracts,    the    largest    being 
.  follows;     For  regulating,  grading, 
and    laying     sidewalks,     together 
work  incidental  thereto,  in   Good- 
irom    Ditmars    .\ve.    to    F'lushins 
•  Ward.    The  time  allowed  for  Uu; 
completing  above  work  will  be  75 
days     The  amount  of  security  re- 
ill  be  $12,000.    The  Engineer's  esti- 
the  quantities  is  as  follows:     4,0(;o 
of  earth  excavation;  50  cu.  yds.  of 
■avation;  43,000  cu.  yds.  of  embank- 

I  excess  of  e.xcavation) ;  100  lin.  ft. 
iirb.  redressed  and  reset :  100  lin.  ft. 
oncrete  curb  reset  6,200  lin.  ft.  of 
curb,  one  year  maintenance;  32.0CO 

new  flagstone  sidewalk;  100  sq.  It. 
flagstone    sidewalk    retrimmed    and 

will   be   received    until    11    a.    m., 

by  .\lfred  E.  Steers,  President  of 
ough  of  Brooklyn,  N.  Y.,  for  10 
nprovement  contracts,  the  largest 
o.  5,  for  repaving  with  asphalt  the 
s  of  Leonard  St.,  between  Green- 
ve.   and   Broadway,    South   9th    St., 

Berry  St.  and  Broadway,  and  Ja- 
\ve.,  between  Pennsylvania  Ave. 
ough  Line,  together  with  all  work 
il  thereto.  The  Engineer's  esti- 
the  quantities  is  as  follows;  94,700 
isphalt  wearing  surface,  delivered 
!.  outside  railroad  area,  no  main- 
vmeasured  in  trucks  as  received  on 
< :  .5.10  cu.  ft.  of  asphalt  wearing 
delivered  and  laid,   within   railroad 

maintenance  (measured  in  trucks 
led  on  the  work) ;  700  cu.  ft.  extra 
lelivered  and  laid  (measured  in 
IS  received  on  the  work);  100  sq. 
stone  pavement  to  be  relaid;  90  cu. 
icrete:  290  lin.  ft.  new  curbstone 
oncrete;  880  lin.  ft.  old  curbstone 
concrete;  430  lin.  ft.  new  curbstone 
and;  2,2(X)  lin.  ft.  old  curbstone  re- 
and;  100  lin.  ft.  new  headers;  100 
Id  headers  reset;  164  noiseless  cov- 

heads  for  sewer  manholes.  The 
lowed  for  the  completion  of  the 
d  the  full  performance  of  the  con- 

II  be  90  working  days.  The  amount 
ity  required  will  be  $15,000. 
;  will  be  received  until  2  p.  m., 
5.  by  George  McAneny,  President 
Borough  of  Manhattan,  New  York 
r  22  street  improvement  contracts, 
the  larger  being  Xo.  9,  for  regu- 
nd  repaving  with  improved  granite 
avement  on  a  concrete  foundation, 
Iway  of  First  .Ave.,  from  south  side 

to  south  side  70th  St.,  and  from 
iJe  71st  St.  to  south  side  85th  St. 
r's  estimste  of  the  amount  of  work 
ione:     31,900   sq.   yds.    of   improved 

block  pavement,  with  pa^irtg  ce- 
ints,  except  the   railroad   area.     3,000 

of  improved  granite  block  pavement, 
ving  cement  joints,  within  the  rail- 
:a  (no  guarantee).  6.420  cu.  yds.  of 
I  cement  concrete.  12.030  lin.'  ft.  of 
ich  bluestone,  medina  sandstone,  or 
curbstone,  furnished  and  set.  1,250 
>f  old  bluestone  curbstone,  to  be  pur- 
md  removed  by  contractor.  1.390  lin 
;aderstone,  furnished  and  laid.     1.770 

of  old  stone  blocks  to  be  purchased 
noved  by  contractor.  The  time  al- 
or  doing  and  completing  the  above 
ill  be  ninety  (90)  working  days.     The 

of  security'  required  will  be  thirtv 
1  dollars  ($-30,000). 

amin  F.  Mulderry.  of  .Mbany,  N.  Y.. 
n  awarded  the  contract  by  the  Board 
ract  &  Supply  of  that  city  for  the  im- 
:nt  of  McKinley  St..  between  Manning 
md   Lincoln    Ave.,    including   grading, 

and  paving  the  carriageway  with  re- 

•j*  indicates  w 


pressed    vHnn,  ; 
concrete     fur.;.,;:!; 
building    rocoix  :■: 
Bids  were  opi'ia-c 


■  I' . .  iiig     blocks     'Ml    a 
I.i;.;;!'.;    concrete    walks, 

■  iiiN.    water   service,   etc. 

I.    \:k 


®The  contract  for  \>:i;\vj.   Fast  (.euesee  St., 

from  Hoopes  .Vvt.  to  Il,i;:;cr  -\ve..  with  Bes- 
semer brick,  has  bien  awai.led  bv  the   I'.uard 

of  listimate  aiu!  C'Mitro]  ,,f    \uhurii,  .\.  V..  tu 

Tyne    &    \\  iky   ..f    F.in.jl.amton.    X.    \ ..    for 

$20,077.     Braver   Bros.,   of   .\uburii, .  hid   S2(i.- 

S()-2  and  James   C.   Denipsev   of   Svracusc,    N. 

Y..   bid  $2 1, 1)2*   on  the    work. 
The  Board  of  Trustees  of  Pcnn  Yan,  N.  Y., 

has   been    petitioned   by   property   owners    re- 
questing the  board  to  have  submitted  to  the 

taxpayers  a  proposition  to  pave  the  lower  cud 

of    Elm    St.,    from    Keuka   St.   to   the   village 

limits. 

The  Board  of  Public  Works  of  Fulton.  X. 

Y.,  will  hold  a  meeting  M;irch  4  to  hear  ob- 
jections to  the  paving  of  West  First  St.,  for 

a  distance  of  three  miles.    The  state  will  pave 

the  street  to  a  width  of  10  ft.,  and,  the  city 

will  pave  the  balance.     Brirk  and  liituminous 

macadam  will  be  used. 
-At   a    recent   meeting   of    the   taxpayers   of 

Lowville,   X.   Y.,   a  committee  was  named   to 

select   material    for   the   paving   of    State    St 

next  summer  in  connection  with  the  proposed 

trunk  line  State  road  through  the  village.     L. 

Charles   Davenport   is   Milage   Clerk. 
Village  President  Fred..  B.  Fuller  of  Gouv- 

erneur,  N.  Y.,  is  engaged  in  securing  data  as 

to  the  cost  of  constructing  the  proposed  Main 

St.    pavement.     Brick   and    various    kinds   of 

bituminous  macadam  are  being  considered  for 

the  work. 

City  Engineer  Henry  C.  .-Mien  of  Syracuse, 

X'.    Y.,   has   submitted    estimates   on   the   cost 

of   resurfacing   South   Warren    .St..   from  Jef- 
ferson St.  to  Onondaga  St..  to  the  Common 

Council,  as    follows ;    Sandstone   block,   creo- 

soted  wood  block  or  Hassam  pavement,  with 

granite,    new   top,    $-51,500 ;    vitrified    brick    or 

block,   new,   $32,900;   asphalt   sheet,   bitulithic, 

bituminous  macadam  or  Hassam   cement  ma- 
cadam,  surface.    $18,400 ;    macadam,    surface, 

Sl'I.OOO;   asphalt   sheet   surface  on   sides,   new 

s;iudstone  block  in  railroad  strip.  $20,900:  as- 
phalt   sheet    surface   on    sides,    vitrified    brick 

or  block  in  railroad  strip,  new.  $22,000.     Esti- 
mates on  the  resurfacin.g  of  East  Onondaga 

St.,  frcm  South  Salina  St.  to  South  State  St., 

were    given    as     follows :      Sandstone     block. 

creosofed   wood   block   or   Hassam   pavement. 

with  granite,  new  top,  $36,000 :  vitrified  brick 

or   block.    $14,000:     asphalt     sheet,     bitulithic. 

bituminous    macadam    or    Hassam    pavement, 

macadam,  surface,  $13,500 :  macadam,  surface, 

$10,300;   asphalt  sheet  surface  on   sides,  new 

sandstone  block  in  railroad  strip.  $18.000 :  as- 
phalt sheet  surface  on  sides,  vitrified  brick  or 

block  in  railroad  strip,  new.  $16,000. 
North  Dakota. 
•J'Bids  will  he  received  until  5  p.  m.,  March 
11,  by  City  of  Fargo,  X.  Dak.,  for  paving  in 
fourth  and  fifth  wards. 

Plans  -have  been  prepared  by  City  Engi- 
neer Frank  L.  Anders  of  Fargo.  X.  Dak.,  for 
the  construction  of  120,000  sq.  yds.  of  pave- 
ment, estimated  to  cost  from  $l.-50  to  $3  per 
sq.  yd.  The  pavement  will  be  laid  on  a  con- 
crete foundation  and  will  include  60,000  lin. 
ft.,  of  concrete  curb.  Bids  will  be  asked  about 
March  6  on  9  different  kinds  of  material. 

Ohio. 

•{•Bids  will  be  received  until  noon,  March 
13,  bv  the  Village  Council,  Caldwell,  O..  Harry 
.\.  .Smith  Clerk,  for  the  improvement  of  a  sec- 
tion of  the  Combs  road  by  grading,  paving 
and   curbing. 

•{•Bids  will  be  received  until  noon,  March  25. 
Iiy  Fred  H.  Shoaflf,  Clerk  of  the  Village  of 
Euclid,  O.,  for  furnishing  the  material  and 
labor  necessarv  for  the  improvement  of  Euclid 
road  from  818.5  ft.  westerly  from  the  center 
line  of  Oiardon  road  to  Upson  road,  by  con- 
structing a  10-in.  water  main  on  either  side 
of  Euclid  road,  from  818.5  ft.  westerly  from 
the  center  line  of  Chardon  road  to  the  east 
line  of  Chardon  road,  and  a  10-in.  water  main 
on  the  northerly  side  of  Euclid  road,  from 
the  easterly  line  of  Chardon  road  to  the  Up-      $100,000,  includn-g  the  sidewalks  and  grading. 

ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


son  road,  according  to  the  plans  and  spcoih- 
cations  on  file  at  the  office  of  Clerk  at  the 
Town  Hall,  and  at  the  office  of  the  F.  .\. 
Pease  Fjiaineering  Co.,  at  No.  931  Williamson 
BIdg.,  Cleveland,  Ohio. 

®E.  M.  Gephart,  of  Dayton,  O.,  has  been 
awarded  the  contract  bv  that  city  for  the  pav- 
ing of  N.  -Main  St.,  with  brick  for  $29,327. 
fhe  work  includes  cement  curb  and  gutter. 
Bids  were  opened  Feb.  20. 

Plans  have  been  prepared  by  Engineer  .-\. 
.\.  Kotte.  of  .Alliance,  O.,  for  the  construc- 
tion of  2..500  sq.  vds.  of  brick  block  paving, 
estimated  to  cost  '$4,5iK).  Stone  curb  will  be 
used.     J.  F.  llogan  is  in  charge  of  the  work. 

Oregon. 

Following  bids  were  received  Feb.  14  by  the 
Citv  Council  of  Portland.  Ore.,  for  the  paving 
of  'Kearney  St.,  from  15th  to  28th  Sts..  with 
hard-surface  pavement,  including  wood  blocks, 
asphalt,  bitulithic  and  Hassam:  Oregon  In- 
dependent Paving  Co.,  asphalt.  $1.70  per  sq. 
vd.,  total  $26,278;  Oregon  Flassam  Co..  for 
Hassam,  $1.75,  total  $26,037;  Barlier  Asphalt 
Co.,  for  asphalt,  $1.7-5,  total  $27,911;  Warren 
Construction  Co.,  for  bitulithic,  $1.37.  total 
$22,377;  Giebisch  &  Joplin,  for  asphalt.  $1.65. 
total  $25.901 ;  for  .wood  block  $1.85.  toi:il  $40,- 
141;  Carbolineum  Wood  Preserving  Co..  $1.74. 
total  $37,098. 

Following  bids  were  received  Feb.  I"'  by 
the  Citv  Council  of  Portland,  Ore.,  for  street 
work ;  "  Bowdoin  St.,  from  Portsmouth  to 
Haven,  grading  and  concrete  curbs  and  walks 
—John  Keating.  $4,704:  Carter  Bros.  $i;.429 : 
P  H  FIvnn.  $7,7-34 :  Peninsula  Feed  &  Fuel 
Co.,  $0.88'3;  Bechill  Bros.,  $6,813;  W.  W.  Ma- 
son. $6,-533:  Oregon  Independent  Paving  Co.. 
$0,625 ;  Kibbe-Wcltou  Co.,  $6,446.  Wygant  St.. 
from  Vernon  .\ve.  to  F.ast  24th.  grading  and 
concrete  curbs  and  Walks— P.  H.  Flyiin,  $5.- 
239;  Giebisch  &  Toplin,  $4,718;  Miller  & 
Bauer,  $4,381:  Scott  &  ]McDougaIl,  $4,748: 
Bechill  Bros.,  $4,659;  Crawford  &  Co..  S4.:121 : 
Kibbc-Welton  Co.,  $4,324;  M. Hanson.  84,851. 
East  37th  St.,  from  Prescott  to  Humboldt, 
.grading  and  concrete  curbs  and  walks — Bechill 
Bros..  $2.327 ;  P.  H.  Flynn.  $2..537 :  Gie1)isch  & 
.Toplin.  $2,471;  Crawford  &  Co.,  $2,444:  Mil- 
ler &  Bauer,  $2.583 :  Oregon  Independent  Pav- 
ing Co.,  $2,444:  Kibbe-Welton  Co.,  $2,201.  East 
41st  St.,  from  Prescott  to  Humboldt,  .grading: 
and  concrete  curbs  and  walks — Kibbe-Welton 
Co,  $1,903:  Oregon  Independent  Paving  Co.. 
$2  110-  O'Neill  &  Co..  $1,969;  Bechill  Bros.. 
$2,104;  Crawford  &  Co.,  $2,102:  Giebisch  &- 
Joplin,  $1,968:  Miller  &  Bauer,  $1,901  ;  J.  Keat- 
ing, $2,157.  East  25th  St.,  from  .•\.lbina  to  Go- 
ing, grading  and  concrete  curbs  and  walks — 
Kibbe-Welton  Co..  $2,197;  O'Neill  &  Co.. 
•$2,745:  Crawford  &  Co..  $2,711;  Giebisch  & 
Toolin.  $2,423:  Bechill  Bros.,  $2,6.39;  Miller 
&  Bauer,  $2,-584 :  Scott  &  McDougall,  $2,430 
Fremont  St.,  from  Vancouver  to  Commercial, 
bitulithic  pavement — Pacific  Bridge  Co..  $8,- 
770;  Warren  Construction  Co.,  $8,789.  East 
20th  St..  from  .\lbcrta  to  Prescott.  grading" 
and  concrete  curbs  and  walks — Crawford  & 
Co.,  $2,749 :  J.  Keating,  $2,9.34 :  Giebisch  & 
lophn.  $2,719:  M.  Hanson,  $2,8.35:  Miller  & 
Bauer,  $2,712:  Kibbe-Welton  Co..  $2.-576:  Scott 
&  McDougall.  $2,680.  East  67th  St.  district, 
grading  and  concrete  curbs  and  walks — Joplin 
&  Mecks,  $6,972;  Giebisch  &  Joplin.  $.5,575: 
Cochran.  Nutting  &  Co..  $6,442 ;  Scott  &  Mc- 
Doug.nll,  $6.-538;  Bechill  Bros.,  S6.442 ;  Man- 
ning &  Co..  $-5,224.  Broadway  approach  fill-^ 
Xorth  Coast  Construction.  Co.,  $3,475;  Pacific 
Bridge  Co..  $4,297;  Crawford  &  Co.,  $:5..347: 
H.  Howard.  $5,923. 

The  -Mberta  Improvement  Club,  F.  Beies, 
President,  Portland.  Ore.,  is  working  for  the 
widening  of  -Alberta  .\ve..  between  L'liion  and 
Vernon  Sts.,  from  -50  to  60  ft.  The  club  has 
projected  a  hard-surface  paving  district  be- 
tween Going  St.  and  Killingsworth  ave .  L'nion 
and  Vernon  .\ves.  This  district  is  10  blocks 
wide  and  10  blocks  long,  and  the  total  length 
of  streets  to  be  hard-surfaced  is  nearlv  S.OOO' 
ft.  This  district  includes  Alberta  St..  be- 
tween Union  and  Vernoi;  -Aves.,  and  the  cost 
of   the   district    improvement   will     be    about- 
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Pennsylvania. 

®The  McXichol  Paving  &  Construction  Co. 
of  Philadelphia.  Pa.,  has  been  awarded  the 
contract  by  the  Department  of  Public  Service 
of  that  city  for  the  repaving  of  Arch  St.,  be- 
tween Front  and  ilst,  with  wood  blocks,  at 
S2.87  per  ?a.  vd.  The  contract  will  amount  to 
$llfl.4?T. 

South   Dakota. 

The  Black  Hills-Yellowstone  Park  Interstate 
Highway  .Association  was  recently  formed  at 
the  good  roads  convention  in  Deadwood,  S. 
Dak.,  to  promote  the  construction  of  an  in- 
terstate road  through  South  Dakota  and  Wy- 
oming, connecting  in  the  east  with  established 
roads  from  St.  Paul,  Minneapolis  and  Chi- 
cago. .\.  L.  Kinkead  of  Huron  is  Presi- 
dent, and  I.  A.  Herrick  of  Deadwood  is  Sec- 
retary-Treasurer. 

Texas. 

®Hanson  Sons,  Inc.,  Galveston,  Tex.,  have 
been  awarded  the  contract  by  tlie  County 
Commissioners,  Galveston,  John  M.  Murch, 
County  Auditor,  for  grading,  shelling,  bulk- 
heading,  etc.,  of  the  Avenue  S  road  down  the 
island  from  Seventh  to  1,3th  mile  post  for 
$27,,510.  Bids  were  opened  Feb.  5.  Contract 
let  Feb.  12. 

It  is  understood  the  ofiRcials  of  Ellis  Coun- 
ty, Waxahachie,  Tex.,  county  seat,  are  plan- 
ning to  macadamize  all  roads  to  the  amount 
of  $550,000. 

The  Grayson  County  Commissioners'  Court. 
Sherman,  Tex.,  has  entered  an  order  for  the 
issuance  of  bonds  in  the  sum  of  $400,000  voted 
Dec.  9.  for  the  purpose  of  building  good  roads 
in  the  Sherman  District. 

The  City  Council  of  Taylor,  Tex.,  has 
passed  a  resolution  calling  an  election  of  tax- 
payers for  March  lf>,  to  submit  to  the  people 
of  Taylor  the  proposition  of  issuing  bonds  of 
$25,000  for  street  paving  in  the  business  sec- 
tion of  the  city. 

Washington. 

•J«Bids  will  be  received  until  March  7.  it  is 
reported,  by  Board  of  County  Commissioners, 
Bellingham.    Wash.,    for    the    construction    of 


about  ^i-mile  extension  of  the  Hannegan  road 
and  also  for  the  construction  of  about  a  mile 
of  road  near  Lynden,  to  be  a  part  of  the 
Blaine-Sumas   road,   in   Whatcom    County. 

•I-Bids  will  be  received  until  1  p.  ni..  ^larcli 
5,  bv  Board  of  County  Commissioners,  .\. 
Mitchell,  Chairman,  Mt.  Vernon,  Wash.,  for 
the  construction  of  the  Asplund  road.  ISids 
for  this  work  were  rejected  recently. 

•I«Bids  will  be  received  until  March  4.  by 
Board  of  Mason  Countv  Commissioners.  A 
W.  Flurst,  Chairman,  Shelton.  Wash.,  for  tbe 
construction  of  1  mile  of  permanent  road 
No.  1.  ,     ^^ 

®The  City  Council  of  Pasco,  Wash..  L.  tl. 
Koontz.  City  Clerk,  has  awarded  a  contract 
to  the  Pacific  Paving  Co.,  of  Seattle,  Wash., 
for  the  paving  of  Fourth  St.,  and  Maple  St., 
from  Columbia  St.,  to  the  Northern  Pacific 
depot.  The  contract  price  is  $30,721.  Bids 
were  opened  Feb.  13. 

®The  Pacific  Paving  Co.  has  been  awarded 
the  contract  by  the  city  of  Pasco,  Wash.,  for 
paving  0  more  blocks  of  streets  with  bitulith- 
ic,  at  $2.39  per  sq.  yd.  The  work  includes 
about   18,300  sq.  yds. 

.A  bill  has  been  introduced  in  the  House 
of  Representatives  at  Washington,  D.  C,  ap- 
propriating $20,000  to  construct  a  military 
road  on  Fort  Canby  military  reservation.  Pa- 
cific County,  Washington ;  also  a  bill  authoriz- 
ing the  sale  of  ripe  timber  on  this  reservation, 
the  proceeds  to  be  applied  to  construction  of 
a  road  from  Ilwaco  to  the  life-saving  station. 

Plans  are  being  prepared  by  City  Engineer 
J.  M.  Crom  of  Cashmere,  Wash.,  for  the 
construction  of  about  16,000  lin.  ft.  of  con- 
crete sidewalks,  estimated  to  cost  $19,000.  The 
contract   will    be   let   about    March    25. 

The  City  Council  of  Toppenish,  Wash.,  pro- 
poses to  pave  practically  the  entire  business 
district  of  the  city.  The  Council  also  passed 
a  resolution  providing  for  the  grading  of 
eight  streets  in  the  original  townsite  of  Top- 
penish and  the  improvement  of  sidewalks 
throughout  that  district. 

The  Whatcom  County  Commissioners, 
Bellingham,  Wash.,  has  recommended  to  the 
State   Highway   Commission   that   the   $42,000 


sfatc  aid  fund  now  available  be  used  c|tl, 
N.^rthwest  and  Northeast  Diagonal  roacV 
the  Sunias-Nooksack  road.  A  total  o|i. 
miles  are  to  be  improved.  Bids  will  be  \\t 
f.ir  probably  in  March.  Charles  Lin(>rr 
is   County    Engineer. 

It  is  reported  the  City  Council  of  Ob 
Wash.,  has  adopted  a  resolution  providii 
tlie   continuation   of   street   paving  on  I 
St.,   from  Jefferson   St.,  east  to  EastsidKt 
also    for   sidewalks   and  sewerage. 

Wisconsin. 

M  the  coming  spring  election  the  tO' 
Gibraltar.  Door  County,  Wis.,  will  vote 
appropriating    money    for    road    impro 
The   road   alone  the   state  park  boundarbi 
tween   Fish    Creek   and   Ephriam   will  bjjn 
proved.  I 

The  .Ashland  County  Board.  .\shland,Vi: 
has  authorized  the  issuance  of  $50,000  in  mi 
for  10  years,  for  macadam  road  buildinflu 
ing  the  coming  summer.  In  addition  tth 
amount  the  Board  has  appropriated  iji 
for  the  work. 

The    City    Council    of    Appleton,  Wish 
ordered  parts  of  seven  streets  and  two  le 
paved  and  two  streets  ordered  to  be  redsi 
with  gravel  and  oiled.  North  St.,  from  (eii 
to   Green   Bay   Sts.   is  to  be   redressed.iij, 
and  curb  and  gutters  out  in;   State  St.ro 
College  Ave.  to  Second  St.  is  to  be  redss 
and   oiled.     The   city   engineer   has  bee  i 
structed   to   draw   up   plans   and   specificio 
for    the    pavement    of    the    following  s  rt 
Eighth    St.,    from    North    Elm    to   Hie 
North  Elm  from  Lawrence  to  Seventh ; 
ty  from   Seventh  to  Sixth ;   South  Eln 
Sixth   to   Prospect;    Seventh    from  Cm 
Cherrv;    Fifth    from    Walnut    to    Free, 
Dillon'  from    State   to   Walnut.     The  al,- 
Blocks  52  to  53  on  the  south  side  of  \lii 
to  Cherrv.    The  alley  in  the  block  of  t  c 
armory  from  Durkee  to  Drew  St. 
Canada. 

•J«Bids   will   be   received   until   noon. 
11.  by   City   Clerk.  Westmount,   Que., 
construction    of    pavement    on    Wester 
.Archibald   Currie   is   Citv    Surveyor. 


B  R  I  D  GE  S  —  S  T  E  E  L     AND      CONCRET: 


Alabama. 

The  Lauderdale  County  Court,  Florence, 
.Ala.,  has  ordered  the  construction  of  a  steel 
bridge  over  Anderson  Creek  at  Goadsville 
Road.  The  structure,  as  proposed,  will  be  75 
ft.  long  and  is  estimated  to  cost  about  $2,250. 

Arizona. 

The  new  concrete  bridge  at  Tempe,  Ariz., 
IS  being  built  under  the  direction  of  the  Ter- 
ritorial engineer  and  the  supervision  of  the 
Board  of  Control.  No  contracts  will  be  let 
for  the  work.  G.  .A.  Mauk,  Phoenix,  .Ariz., 
is  Territorial  Auditor. 

California. 

^Bids  will  be  received  until  1 1  a.  m..  .April 
8,  by  Board  of  San  Bernardino  County  Super- 
visors, Calif.,  for  the  construction  of  a  250-ft. 
steel  highway  petit  truss  highway  bridge  with 
concrete  abutments.  The  cost  of  the  structure 
is  estimated  at  about  $12,000.  J.  Bright,  Jr., 
is  County  Surveyor. 

•{•Bids  will  be  received  until  10  a.  m.,  March 
26,  by  Heman  Dyer,  City  Clerk,  Pasadena, 
Calif.,  for  the  construction  of  a  reinforced 
concrete  arch  bridge.  1,400  ft.  long,  with  28-ft. 
roadway  and  two  5-ft.  sidewalks.  The  cost  of 
the  structure  is  estimated  at  $185,000.  Plans 
and  specifications  may  be  obtained  of  Waddell 
&  Harrington,  Kansas  City,  Mo.,  or  City  Eiigi- 
neer  of  Pasadena,  Calif.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

®The  Glenn  County  Supervisors,  Willows, 
Calif.,  have  awarded  the  contract  for  the 
erection  of  the  Glenn  bridge  over  the  Irriga- 
tion canal  to  Graham  &  Jensen  at  $1,475.  The 


contract  for  the  construction  of  the  Vess 
Crouch  bridge  near  Butte  City,  was  awarded 
to  Jenkins  &  Wells,  at  $7,339. 

A  meeting  will  be  held  at  Colusa,  Calif., 
March  8,  by  Boards  of  Supervisors  of  Glenn 
and  Colusa'  Counties  to  discuss  the  necessity 
of  building  a  bridge  over  the  Sacramento 
River  at  Princeton,  Calif.,  as  mentioned  in 
our  last  issue. 

Colorado. 

Commissioners  of  Adams  County.  Brighton, 
Colo.,  have  ordered  the  preparation  of  plans 
and  specifications  for  the  construction  of  a 
steel  and  concrete  bridge  over  Sand  Creek 
on    Dayton    St.,   .Aurora. 

Florida. 

•I»Bids  will  be  received  until  March  29,  by 
Duval  County  Commissioners,  Jacksonville, 
Fla.,  for  the  erection  of  a  bridge  on  the  Pen- 
sacola  Road  in  Cracker  swamp.  .As  planned 
the  structure  will  be  of  steel  510  ft.  long  and 
16  ft.  wide  with  a  concrete  floor ;  also  for 
two  wooden  bridges  on  Fernandina  Road  at 
Inconstanto  River.'  C.  W.  Ellis  is  Chairman 
of  the  Board  and  Gail  Barnard  is  County 
Engineer. 

Georgia. 

®Board  of  Cobb  County  ■  Commissioners. 
Marietta.  Ga.,  has  awarded  the  contract  for 
the  material  to  construct  a  new -bridge  over 
Power  Creek  at  Powder  Springs  to  the  Vir- 
ginia Bridge  &  Iron  Co.,  Atlanta.  Ga.  The 
structure  will  have  a  60-ft.  span  and  will  have 
a  16-ft.  concrete  roadway. 


Idaho. 

.A  movement  is  on  foot  for  the  const 
of   a   wagon    and    foot   bridge   across  t  ti 
wood  Creek  and  it  is  expected  that  the  la 
County     Commissioners,    Grangeville,    :al 
will  act   favorably  on  the  proposition. 

Illinois. 

•J«Bids  will  b^' received  until  8  p.  m., 
6,  bv  Pleasure  Drivewav  &  Park  Disi- 
City    Hall,    Peoria,    III.,    for    the   con^t 
of  "an   80-ft.    riveted    steel    truss   bridg  w 
reinforced   concrete   floor   and   concretob 
ments,    erected    complete    over    Dry   Ft 
Laura  Bradley  Park. 

•|*Bids  will  be  received  at  the  County  :r 
office  in  Virginia,  III.,  up  to  1  p.  m.,  ai 
19,  for  the  construction  of  one  reii'Ti 
concrete  bridge  in  Road  District  No.  'C 
County.  L.  O.  Skiles,  County  Clerk  V 
ginia.  111.  Baxter  bridge— Span,  50  ft.,ki 
deck  girder  bridge;  16  ft.  roadway.  Dji) 
from  finished  roadway  to  bottom  of  fcm 
23  ft.;  wings,  1&  ft.  long.  Estimated  :0i 
of  concrete  in  structure,  238  cu.  yds.  r« 
forcing  steel,  28,292  lbs.  Nearest  rr( 
station  is  Chandlerville,  on  the  C.  P.: 
L.  railroad,  4%  miles.  Material  will  le 
be  shipped  in.  Sand  might  be  haulecif 
the  Sangamon  River,  2  miles.  Existing" 
is  a  40-ft.,  steel  leg  structure.  Excavati  » 
average  16  ft.  in  a  soft  sandy  material pi 
will  probably  be  necessary.  .Average  fv 
stream,  3  ft.  deep  and  20  ft.  wide.  _  C- " 
sioners  will  provide  temporary  crossui!-' 
to  be  completed  on  or  before  .August 
More  detailed  information  may  be  hady 


•J*  indicates  work  nowr  open  for  bids.    ®  indicates  a  contract  let  recently. 


,ry  28.  1912. 

,rion  of  tbe  plans  and  specifications 
1  by  the  Illinois  Highway  Comniis- 
ich  mav  be  seen  at  the  Town  Clerk's 
•  may  be  obtained  upon  application  in 

from  the  Illinois   Highway  Commis- 
iringfield,  111. 
5  will  be  received  at  the  State  Bank. 

Ills.,  up  until  2  p.  m..  March  1.  for 
struction  of  one  reinforced  concrete 
n  Houston  Township,  Adams  County. 
T  Pearce.  Town  Clerk.  Bowen.  HI. 
gfj(]ge._Span.  16  ft.:  roadway,  16  ft.: 
if  winss.  12  ft-     Estimated  amount  of 

in  structure,  -53.3  cu.  yds.:  reinfo  c- 
1.  4,360  lbs.  -Ml  material  will  have  to 
led  in     Nearest  railroad  station,  Gol- 

thc  Wabash  and  C.  B.  &  Q.  rail- 
"i  miles.  Roads,  fair.  Average  Ic  J 
.lOO  lbs.  Existing  structure.  18  ft., 
■idge.  Average  flow  of  stream,  3  ins. 
ii  i  ft.  wide.  Excavation  will  average 
n  sandv  loam  to  probably  clay.     The 

on  the  work  will  be  held  until  th« 
meeting  of  the  County  Board.  Work 
ompleted  on  or  before  June  1,  1912. 
letailed  information  mav  be  had  by 
lination  of  the  plans  and  specifications 
i  by  the  Illinois  Highway  Commis- 
ich  may  be  seen  at  the  Town  Clerk's 
r  may  be  obtained  upon  application 
ng.   from  the   Illinois   Highway   Com- 

Springfield.  111. 
i  will  be  received  up  to  noon.  Mardi 
e  Court  House.  Ottawa,  111.,  for  one 
cd  concrete  bridge  to  be  built  across 
lian  Cre<-k  'n  Serena  Township.  La- 
junty.  A.  E.  Bach,  County  Clerk,  Ot- 
'.     West  Serena   Bridge. — Two   spans. 

It.  in  the  clear :  roadviay,  18  ft. ; 
e  to  be  placed  on  one  new  abutment 
■  old  stone  abutment.  Total  estimate 
rete.  286.7  cu.  yds. ;  reinforcing  steel, 
.  Foundation  to  be  carried  about  2% 
K  stream  bed  to  rock.  It  is  reported 
ivel  may  be  obtained  from  the  stream 
hin  Vl>  mile  from  bridge  site.  Present 
is  a  King  arch.  9,5  ft  span.  One  old 
hutment   to  be  entirely  removed.    Or- 

(low  of  stream.  2  ft.  deep :  ordinarv 
Iter.  12  ft. :  extreme  high  water,  17  ft. 

railroad  station.  Serena,  on  the  C.  B. 

miles.  Certified  check  required  equal 
er  cent  of  the  bid.  Work  to  be  com- 
m  or  before  .^ug.  1.  1912.  More  de- 
!  formation  may  be  had  by  an  examina- 

the  plans   and   specifications   prepared 

Illinois  Highway  Commission  which 
seen  at  the  Town  Clerk's  office  or  may 
ined  upon  application  in  writing,  from 
nois  Highway  Commission,  Spring- 
I. 

Is  will  be  received  until  1  p.  m..  March 
ridge  Committee  of  the  Board  of  Super- 
and  the  Highway  Commissioners  of 
od  township  at  the  Court  House  in 
e.  111.,  for  the  construction  of  one  150- 
1  span  bridge  with  reinforced  concrete 
;sting  on  concrete  abutments,  over  the 
irk  of  the  Vermilion  River  at  Cheney 
1  Oakwood  township.  Plans  and  speci- 
s  are  on  file  at  the  office  of  Swallow 
How,  Attornevs.  First  National  Bank 
llanville,  111.  Tohn  F.  Fisher,  Engineer, 
Harrison  St..  Danville.  111. ;  S.  C.  Sailor, 
ay  Commissioner.  Oakwood.  111.  Bids 
?  mailed  to  Swallow  &  Swallow. 
Is  will  be  received  by  L.  E.  McGann, 
isioner  of  Public  Works,  Chicago,  111., 
1  a.  m.,  March  -5.  lor  the  construction 
ection  of  a  temporary  drawbridge  and 
:hes  over  the  Calumet  River  near  92nd 
emized  bids  must  accompany  proposals 
>ws:  (\)  Transferring  and  re-erecting 
;sent  drawspan  and  turntable  at  92nd 
its  new  substructure,  complete,  includ- 
nforcements.  for  removing  all  obstruc- 
tor doing  all  grading  excavation,  etc. : 
)r  3  or  4-in.  planks  furnished  and  built 
e  and  to  be  used  for  the  roadway  floor 

approaches  and  drawspan,  including  all 
ngs,  quantitv'   approximately   72.000   ft. 

(C)  for  yellow  pine  timber  furnished 
ilt  in  place  and  not  covered  in  item  A 

^  indicates 
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including  i.i^.er.-iii;?.  cp  n::tity  assumed  19,000 
ft.  B.  M.;  (i"')  :"  -^  whiu  ;,ine  timber  and  lum- 
ber furnishe<.  a:-.!  '.".;i-  ::■  place,  not  covered 
in  previous  it:ni?.  in:'i\i,i;rg  las^tenings,  quan- 
tit>-  assumed  i'Xi.Afi  •»  p  M. ;  cp.^  for  Nor- 
way pine  pipes  or  any  other  acceptable  kind, 
delivered  at  tiu  site,  quantity  assumed  24,000 
lin.  ft.;  CF't  for  driviii;.:  piles,  quantity  as- 
sumed 2H.ft00  lin.  ft.  liei'iw  cut-off  line;  (G) 
for  furnishing,  driving  aud  pulling  each  of  3 
or  more  test  piles;  (W)  for  each  cu.  yd.  of 
reprop  in  place,  used  in  center  pier  and  abut- 
ment piers,  qu.intity  assumed  1,200  cu.  yds.; 
(I)  for  proof  chains  used  in  pile  clumps  and 
r^Uc  ch-^nc  it  ri(>.-rlcH  nuaiitin'  assumed  20.000 
lbs.;  (K)  for  structural  steel  for  repair  work, 
if  needed,  quantity  assumed  10,000  lbs.;  for 
cast  iron  for  repair  work,  quantity  assumed  3,- 
000  lbs.;  (M)  for  cast  steel  for  repair  work, 
quantity  assumed  1,000  lbs.:  (N)  for  ma- 
chinery, steel  and  iron,  quantity  assumed  2,000 
lbs. 

©Contracts  were  let  hy  the  Bridge  Commit- 
tee. Carl  J.  Lager.  Chairman.  Geneseo.  111., 
for  the  construction  of  two  bridges  in  Henry 
County  as  follows :  1-30  ft.  structure  with  16- 
ft.  reinforced  concrete  roadwav  to  be  known 
as  Potters  Bridce.  to  H.  S.  Wetherell.  Mor- 
gan Park.  Chicago,  111.,  at  $5.600 ;  150-ft. 
structure  with  16- ft.  reinforced  concrete  road- 
wav. to  be  known  as  Green  River  Bridge,  to 
Joliet  Bridge  &  Iron  Co..  Joliet.  111.,  at  $5,800. 
Bids  for  the  work  were  opened  Feb.  15.  Both 
structures  will  be  riveted  truss  type. 

®The  Joliet  Bridge  &  Iron  Co..  Joliet,  111.. 
has  been  awarded  the  contract  for  the  con- 
struction of  the  Northampton  bridge  in  Hal- 
lock  town.ship  at  $1,921.  The  structure  will 
be  of  steel  and  concrete  construction  and  will 
be  75  ft.  in  length. 

Elections  will  be  held  soon  at  East  Oakland, 
Morgan  and  .\shmore.  111.,  to  vote  on  the 
location  of  the  proposed  bridge  over  the  Em- 
barrass  River. 
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F.  Robinson,  Chicago,  is  Bridge 


and  429.     A. 
Engineer. 

Indiana. 

®The  contract  for  tlie  constructi>in  of  thrf^ 
steel  bridges  in  Jasper  County  has  been  award- 
ed to  Henrv  Cripe.  Goshen.  Ind.,  at  the  fol- 
lowing prices:  $492,  S491  and  S4.*9.  One 
bridge  in  the  countv  was  awarded  to  the 
■\ttica  Bridge  Co..  at  Attica.  Ind..  at  $742. 
J.  P.  Hammond,  Rensselaer,  Ind.  is  County 
.Auditor.  Bids  were  opened  Feb.  5. 
Iowa. 

Officers  of  the  South  Sioux  City  Cuimer 
cial  Club  are  making  efforts  to  promote  the 
construction  of  a  new  high  bridge  o\er  the 
Missouri  River  between  South  Sioux  City  and 
Sioux  City,  la.  C.  D.  Smiley  is  President  of 
the  Club. 

Kansas. 

4>Bids  will  be  received  until  March  18.  by 
Board  of  County  Commissioners,  Wichita. 
Kan.,  it  is  reported,  for  the  construction  of 
8  small  culverts  to  be  let  as  one  contract  and 
for  five  bridges  as  follows:  54-f_t.  standard 
pile  bridge  between  sections  17  and  18, 
Waco  township;  a  60-ft.  standard  pile 
bridge,  between  sections  30  and  31.  Payne 
township;  and  a  60-ft.  standard  pile 
bridge  between  sections  12  and  13.  Lin- 
coln township.  These  bridges  are  to 
be  reinforced  concrete  or  steel  I-beam  con- 
struction. Tops  are  ordered  on  three  other 
bridges,  one  between  sections  8  and  7,  Ohio 
township:  one  between  sections  17  and  20, 
Greelev  township,  and  one  between  sections  22 
and  23.  Illinois  township.  Two  small  con- 
crete bridges  are  also  to  be  built  on  the  Law- 
rence .\ve.  road. 

A    petition    is   being   circulated   among    the 
property  owners  of  Hutchinson.  Kan.,  asking 
for  the'  construction  of  a  reinforced  concrete 
bridge  over  Cow  Creek  at  .\\e.  A  west. 
Louisiana. 


Commissioners   of  the   Illinois   &  Michigan 

Canal  recently  conferred  with  the  city  officials 

of  Ottawa,  111.,  in  regard  to  the  construction 

of  a  new  bridge  over  the  lateral  canal  at  West 

Main   St.     A   stationary   bridge   will   probably 

be  erected  as  the  old  waterway  has  not  been 

used  for  a  number  of  years. 
The    City   of   Lacon.    III.,   contemplates   the 

construction    of    a    150-ft.    single-leaf    bascule 

bridge   with    16   ft.   concrete   roadway   resting 

on    concrete    substructure,    over     the     Illinois 

River.     Final  plans  will  be  completed  as  soon 

as  the  test  borings  have  been  made.     The  es- 
timated   cost    of    the    structure    with    creosote 

fenders  is  $80,000  and  without  creosote  fenders 

$78,200.      A.    N.    Johnson.    Springfield.    111.,    is 

State  Engineer.     Frank  Taylor.  Lacon.  111.,  is 

Chairman  of  the  Bridge  Committee. 

Petitions  have  been  filed  with  the  clerks  of 

Middleport   and    Concord  townships.   III.,  a.sk- 

ing  that  a  prooosition  to  issue  bonds  for  the 

construction   of   a   new   bridge   at   Old   Texas 

be  submitted  to  the  voters  in  the  Spring.     It  is 

proposed    to    construction    a    three-span    con- 
crete bridge  across  the  Iroquois  River  on  the 

line    between    the    two    townships.      The    es- 
timated cost  is  $7,500.     The  proposition  must 

carry  in  both  townships  in  order  to  build  the 

bridffe. 

The  Santa  Fe  System  has  planned  on  the 
following  bridge  work  for  the  near  future: 
Renewal  of  bridge  No.  C  479,  Northern  Di- 
vision, estimated  cost  $7,300:  bridges  No. 
1135.  1136.  1137  between  Middle  River  and 
Onwood.  Vallev  Division,  to  be  renewed,  esti- 
mated cost  $2.59.000 ;  rebuilding  the  piers  with 
concrete  and  repairs  due  to  washout  at  bridge 
200  D.  Southern  Kansas  Division.  $10,500  has 
been  apportioned:  to  cover  cost  of  changing 
line  and  constructing  bridges  between  mile- 
post  60  and  68.  Albuquerque  Division,  $285,000 
has  been  appropriated ;  to  cover  cost  of  extend- 
ing pipe  line,  building  a  berm  on  south  side 
of  track  near  bridge  at  Cardy.  Mo.,  an  appro- 
priation of  $3,600  has  been  made.  The  Santa 
Fe  System  has  appropriated  $2,000,000  to  cover 
cost  of  constructing  a  bridge  for  double  track- 
age over  the  Missouri  River  at  Sibley.  Mo.^ 
and    grade    reduction   between    mile    post   427 

work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


The  Police  Jury  of  Winn  Parish.  Winn- 
field.  La.,  has  decided  to  appropriate  $2,000 
for  the  construction  of  a  bridge  at  Strong's 
Ferry  on   Saline   Bavou  near   St.   Maurice. 

Maryland. 

.A  bill  will  probably  be  introduced  into  the 
State  Senate  by  Senator  Sproesser,  according 
to  advices  from  .-\nnapolis,  Md.,  providing  for 
an  appropriation  of  $250,000  for  the  Light  St. 
bridge,  which  will  connect  Baltimore  with  both 
.\nne  .Xrundel  and  Baltimore  counties.  This 
sum  is  to  come  out  of  the  road  loan  that  the 
Legislature  will  probably  create.  It  is  the 
present  purpose  of  those  who  have  the  matter 
in  hand  to"  create  a  loan  of  $2,800,000.  Of 
this  $2,000,000  will  be  to  continue  the  work 
of  the  Road  Commission  in  the  counties. 
$.300,000  for  Calvert,  Charles  and  St.  Mary's 
Counties  and  $-500,000  for  Baltimore  City,  to 
be  used  on  the  streets.  If  the  city  wishes  to 
devote  $250,000  of  this  sum  to  the  Light 
St.  bridge  it  will  probably  be  at  liberty  to  do  so. 

Massachusetts. 

®The  Public  Works  Department.  Boston. 
Mass.,  has  awarded  the  Contract  No.  1,  Chel- 
sea Bridge,  North,  to  George  T.  Rendle.  28 
School  St.,  Boston,  Mass..  at  $178,004.  The 
work  will  include  temporary  pile  bridge  with 
steel  draw  span  for  same,  masonrv,  center  pier 
for  permanent  draw,  new  pile  fender  piers, 
etc..  and  rebuilding  portions  of  existing  pile 
bridge.  Other  bids  for  the  work  were  as  fol- 
lows :  W.  H.  Ellis.  Boston.  Mass. ,  $190.875 ; 
William  J.  Lawler.  Boston.  Mass.,  $199,522; 
William  L.  Miller,  Boston,  Mass..  $224,102;  W. 
H.  Keyes  &  Co..  Boston,  Mass.,  $237,086.  Fred- 
eric H.  Fay  is  Division  Engineer.  Bids  were 
opened  Feb.  20. 

Michigan. 

State  Railroad  Commissioners  Lawton  T. 
Heemans  and  George  W.  Dickinson  and  repre- 
sentatives of  the  Saginaw  Southern  Interur- 
ban  and  Pere  Marquette  Railroads  recently 
met  at  Saginaw.  Mich.,  to  look  over  the  pro- 
posed site  of  the  viaduct  at  Tuscola  St.  and 
14th  St.     Plans  for  the  interurban  tunnel  un- 
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der   the    Pere   Marqucte   were   carefullv   gone 
over. 

A  recent  inspection  of  the  bridge  over  the 
Black  River  at  Military  St.,  Fort  Huron. 
Mich.,  revealed  that  the  structure  is  in  prctt.v 
dangerous  condition  and  the  cit.v  council  will 
probably  take  steps  toward  building  a  new 
"bridge. 

Minnesota. 

•J«Bi<ls  will  be  received  until  ICi  a.  m.,  March 
4,  by  P.  A.  Hoffman,  County  .•\uditor,  Hast- 
ings, Minn.,  for  the  construction  of  a  steel 
Tjridge  across  the  Vermilion  River  in  Section 
31,  town  of  Vermilion.  Plans  and  specirica- 
tions  are  on  file  at  the  office  of  the  State 
Engineer,  St.  Paul,  Minn. 

Plans  arc  being  prepared  by  G.  C.  Warner. 
Engineer,  Grand  Rapids,  Minn.,  for  the  con- 
struction of  a  475- ft.  steel  and  concrete  bridge 
for  the  township  of  Grand  Rapids  and  Coun- 
ty of  Itasca,  Minn.  The  structure  will  have 
an  18-ft.  roadway  floored  with  planks  and 
■concrete.  The  contract  for  the  structure  will 
probably  be  let  during  March.  The  total 
amount  available  for  the  work  is  $19,-500. 
Hugh  McEwan,  Grand  Rapids,  Minn.,  is  of- 
ficial in  charge  of  the  work. 

The  Crow  Wing  County  Commissioners, 
Brainerd.  Minn.,  have  called  a  special  elec- 
tion for  March  12  to  submit  to  the  voters  the 
proposition  of  issuing  $35,000  of  bonds  for  the 
construction  of  a  bridge  over  the  Mississippi 
River  in  northeast  Brainerd  to  replace  the 
old  structure  which  was  recentlv  condemned 
by  George  VV.  Cooley,  State  Highway  En- 
gineer,   St.   Paul,   Minn. 


New  York. 

Plans  are  being  prepared  at  the  ofr-vi  .i: 
the  .American  Bridge  Co.,  New  York  City, 
for  the  construction  of  14  steel  bridge?  ^•.■'nic': 
the  Delaware  &  Hudson  R.  R.  Co.,  G.  ii. 
Burgess,  Albany,  X.  Y.,  Chief  Engineer,  is  t. 
build  this  year  between  Oneonta  and  Rouses 
Point.  The  bridges  are  to  take  the  place  of 
structures  built  from  15  to  20  years  a.gr.  aiul 
now  declared  to  be  too  light  for  the  lieaw 
equipment  that  is  used  on  the  railroads. 
With  the  completion  of  the  bridges  it  will  ho 
possible  to  run  some  heavy  locomotives  north 
of  Oneonta  which  now  do  not  travel  in  th's 
direction.  The  bridges  range  in  length  froiu 
95  ft.  to  180  ft.  eacirand  will  be  for  the  most 
part  of  the  through  riveted  span  type.  Work 
is  goin.g  on  upon  a  new  bridge  for  the  Deki- 
ware  and  Hudson  over  the  Mohawk  at 
Schenectady.  Operations  were  begun  last 
August  and  to  date  two  abutments  and  twn 
piers  have  been  completed;  one  pier  is  near- 
ly done,  and  the  fourth  will  be  finished  in 
about  a  week.  Concrete  is  the  material  used 
for  this  work.  The  abutments  and  piers  will 
support  a  double  track.  508  ft.  in  length. 


Missouri. 

•{•Bids  will  be  received  until  March  5.  it  is 
reported,  by  Board  of  Public  Works,  Kansas 
City.  Mo.,  for  the  construction  of  a  rein- 
forced concrete  bridge  to  replace  the  struc- 
ture over  Brush  Creek  at  48th  and  Main 
St.  .Accordinc  to  the  plans  prepared  by 
Waddcll  &  Harrington,  Consulting  Engineers. 
Kansas  City,  Mo.,  the  structure  will  be  136 
ft.   long  and  40   ft.   wide,   having  3   arches. 

The  Board  of  Public  Works.  Kansas  Citv, 
"Nlo.,  has  instructed  Waddell  &  Harrington, 
Kansas  City,  to  proceed  at  once  with  plans 
for  the  construction  of  the  West  12th  St. 
viaduct. 

Montana. 

A  petition  is  to  be  presented  to  the  Com- 
missioners of  Yellowstone  County.  Billings. 
Mont.,  asking  for  the  construction  of  a  bridge 
over  the  Big  Horn  River  east  of  Hardin.  .As 
proposed  tlie  structure  will  be  erected  a  short 
distance  below  tlie   Burlington   R.   R.  bridge. 

Nebraska. 

_®The  Buffalo  County  Board  of  Supervisors, 
Kearney,  Nebr.,  has  awarded  the  contract  for 
the  construction  of  countv  bridges  during 
1912  to  the  Omaha  Structural  Steel  Works, 
Omaha.   Wbr. 

®The  Elkhorn  Construction  Co.,  Fremont, 
\ebr.,  has  been  awarded  the  contract  for  the 
construction  of  all  steel  concrete  and  wooden 
bridges  and  repairing  old  structures  in  Colfax 
County.  Ed  F.  Vrzak,  Schuvler,  Nebr.,  is 
County  Clerk. 

®H.  T.  Ward  Construction  Co.,  Tecumseh. 
\"ebr.,  has  been  awarded  the  contract  for  the 
construction  of  all  wooden  and  steel  bridges 
in  Otoe  County,  of  which  Nebraska  Citv  is 
county  seat,  for  the  year  of  1912.  The  pi^ices 
were  as  follows:  Steel  structures  from 
10  to  100  ft.  long  from  $6  to  $11,50  per 
lin.  ft.:  wooden  bridges  from  30  ft.  to  80  ft. 
long.  S2.4o  per  lin.  ft.:  I-beam  bridges,  16  to 
32  ft.  Jong,  from  $0.83  to  $7.80  per  lin.  ft. 
The  Kimballton  Construction  Co.,  Atlantic, 
la.,  was  awarded  the  construction  of  one  con- 
crete bridge  at  $974.  Louis  Statt  is  Countv 
Clerk.   Nebraska   City,   Nebr. 

New  Mexico. 

Advices  from  Farmington,  N.  Mex.,  state 
that  a  meeting  was  recentlv  held  at  that  place 
10  fake  up  the  matter  of  rebuilding  the  bridge 
across  the  San  Juan  River. 


Ohio. 

•{•Bids  will  be  received  until  noon,  March 
11,  by  W.  H.  Bodurtha,  Delaware  County  Au- 
ditor, Delaware.  O.,  for  the  superstructure 
of  the  Worline  bridge  over  the  east  fork  oi 
the  Olentangy  River  in  Oxford  township 
Plans  and  specifications  are  on  file  with  Coun- 
ty Auditor.  A  certified  check  for  $200  must 
be  filed  with  each  bid. 

•{•Bids  will  be  received  until  10  a.  m.,  ]\Iarch 
G.  by  Board  of  Coshocton  County  Coininission- 
ers,  Coshocton,  0.,  for  the  construction  of 
three  new  bridges  and  repairing  two  old  struc- 
tures. 

•{•Bids  will  be  received  until  1  p.  m..  March 
5,  by  Board  of  Van  Wert  County  Commis- 
sioners, Van  Wert,  O.,  for  the  construction  of 
five  new  bridges  and  repairing  of  three  other 
structures.     Carl  Simon  is  County  Surveyor. 

®Comniissioners  of  Ross  County,  Chilli- 
cothe,  O..  have  awarded  the  contract  for  the 
construction  of  the  Downs  bridge  to  Hurff  & 
Son,  Chillicothc,  O.  They  will  use  the  old 
Hopetown  bridge  and  put  a  concrete  top  over 
it. 

Director  of  Public  Service,  Cleveland,  O.. 
is  considering  plans  for  the  construction  of  a 
bridge  over  the  upper  Cuvahoga  River  con- 
necting Clark  .Ave.  S.  E.  and  Clark  Ave.  S. 
W.  .As  proposed  the  structure  will  be  of  bas- 
cule type  and  will  be  erected  jointly  bv  the 
citv  and  Corrigan.  McKinney  &  Co. 

T.  D.  Paul,  Summit  County  Engineer 
.Akron,  O.,  has  recommended  that  the  com- 
missioners take  action  toward  constructing  a 
3-span  bridge  at  Boston.  Nothing  definite  has, 
as  yet,  been  decided. 

Plans  are  beins  prepared  bv  Robert  L.  J. 
Wager,  City  Engineer.  Sandusky,  O..  for  the 
construction  of  a  bridge  over  the  Lake  Shore 
&  Michi.gan  Southern  R.  R.  at  Haves  .Ave. 

In  a  recent  message  to  the  City  Council 
Mayor  F.  A.  Hartenstein.  Youngstown,  O.. 
states  that  among  the  most  important  propo- 
sitions to  be  acted  upon  immediately  is  the 
construction  of  a  new  bridge  on  East  Federal 
St.  and  Himrod  Ave.,  which  was  recently 
condemned  by  Service  Director  Heasley  and 
City  Engineer  F.  M.  Lillie. 

Oklahoma. 

®The  contract  for  the  construction  of  the 
Oklahoma  &  Western  R.  R.  from  Butler, 
Okla..  up  the  Washita  Vallev,  which  was  re- 
cently awarded  to  Maney  Bros.,  Oklahoina 
City,  as  mentioned  in  our  last  issue  includes 
3,000  lin.  ft.  of  bridge  work. 

Oregon. 

Plans  and  sketches  for  the  proposed  bridge 
over  the  Columbia  River  between  Portland 
Ore.,  and  Vancouver,  Wash.,  have  been  sub- 
mitted to  J.  P.  Stapleton.  Chairman  of  the 
Bridge  Committee  by  Ralph  Modje.ski  Con- 
■^""'"S  Engineer,   Monadnock  Bldg,,  Chicago 

atSl  OSff nnn'Vr-   i^'   ?"-"<^t"'-e   is   estimated 
at  *t,ydO,000.  The  drawing  shows  a  bridge  of 

.^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


se-en  .spans,  375  ft.  each  center  to  center  ,^;« 
a:..'  bascule  span  285  ft.,  center  to  «"!«"„' 
lue-s,  total  length  of  steel  structure  in  them,; 
bridge  being  1,360  ft.  The  estimate  h  S, 
<■:!  ,1  54-ft.  roadway  between  curbs.  A  trestl 
is  included  in  the  estimate,  from  the  west  sid 
of  the  main  channel  at  Hayden's  Island  acroJ 
Columbia  Slough  and  across  the  flats  to  Part 
Ian<l. 

Panama. 
•{•Bids  will  be  received  until  10 :30  a  m  Feh 
29  (postponement  of  date  from  Feb  IM  l 
ALaj.  F.  C.  Boggs,  General  Purchasing  Officer 
Isthmian  Canal  Commission,  Washington  D 
C,  for  the  necessary  lifting  trusses,  lif'tin, 
mechanism,  electrical  equipment,  signals  etc' 
for  the  complete  construction  and  erection  o 
a  single-track,  single-leaf  bascule,  same  to  hi 
installed  by  the  commission  on  the  lOS^.fi 
steel  girders  now  on  hand  at  bridge  140  re 
located  line,  Panama  railroad.  ' 

Pennsylvania. 

•J«Bids  will  be  received  until  noon,  Marcl 
12,  by  County  Commissioners,  Nor'ristown 
Monttromery  Countv,  Pa.,  for  the  removal  o 
an  old  covered  bridge  and  a  stone  pier  tisei 
to  support  the  same,  also  for  the  furnishio' 
and  erection  of  a  new  steel  girder  highwa' 
bridge  with  a  reinforced  concrete  floor,  pier 
to  receive  the  girders,  said  bridge  to  spat 
the  Schuylkill  River  at  Pawlings,  Cheste 
County,  Pa.  Plans  and  specifications  may  t 
secured  from  either  the  Montgomery  or  Qes 
ter  County  Commissioners  upon  the  paymen 
of  $10,  same  to  be  refunded  upon  return  o 
plans.  A  certified  check  of  $1,000  must  ac 
company  each  bid. 

Plans  and  specifications  are  under  way  b 
the  City  Engineer,  for  the  con.struction  of 
new  bridge  to  replace  the  present  strucl'irc  a 
Seventh_  St.,  Altoona,  Pa.,  and  it  is  hoped  t 
have  things  in  shape  in  order  that  bids  fo 
the  work  may  be  advertised  in  about  .30  days 

A    proposition    is    under     consideration  a 
Du  Boistown,  Pa.,  to  construct  a  bridge  cm 
necting  with   Newberry  on  the  south  side 
the   river. 

South  Carolina. 

City  Council  of  Columbia,  S.  C,  have  bci 
.^dvised  that  representatives  of  the  Souther 
Rv-.  will  make  arrangements  for  the  constnii 
tion  of  a  steel  bridge  to  replace  the  presei 
wooden  structure  at  the  foot  of  West  Elii 
wood  Ave. 

A  petition  has  been  circulated  in  the  vicinil 
of  Ravenna,  a  suburb  of  Gaffnev,  S.  C,  a'' 
ing    that    the    Commissioners     of     Cliernk 
Count.v,   at   Gaffney,     erect     a     bridge    o\ 
Goucher   Creek. 

South  Dakota. 

•{•Bids  will  be  received  until  noon,  Feb. 
by  Board  of  Fall  River  Countv  Commissio: 
ers.  Hot  Sprin.gs,  S.  Dak.,  for  all  steel  liridei 
required  by  the  cpunty   for  the  year  of  Ifl 
J.   P.   Tiernan   is  Countv  Auditor. 

•{•Bids  will  be  received  until  10  a.  m..  Mar. 
12,    by    Hutchinson     Countv    .Auditor,    P. 
Hofer,    Olivet.    S.   Dak.,    for   the  constructii 
of  the  county  bridges  during  1912.    Bids  rau 
be  per   lin.    ft.   of   spans   and   foundations 
specified   by  law. 

Tennessee. 

Plans  have  been  made  bv  the  Engineerii 
Department  of  the  Illinois  Central  R.  R.  I 
the  construction  of  a  viaduct  over  Beale  A\ 
to_  Pontotoc  Ave.,  connecting  uo  one  of  t 
railroad  tracks  on  river  front  with  those  nc 
building  between  Main  and  South  Front  S 
Memphis,  Tenn. 

Texas.  | 

®The  contract  for  the  construction  of  t\  ■ 
reinforced  concrete  bridges  at  Nacogdocli' 
Texas,  has  been  awarded  to  the  Missouri  V; 
ley  Bridge  &•  Iron  Co.,  as  follows :  Main  ,' 
bridge,  at  $2,297 ;  Fredonia  St.  bridge,  at  $ 
498.  Bids  were  opened  bv  the  citv  coun 
Feb.  13.  Hess  &  Skinner,  P.  0.  "Box  fr 
Dallas,  Texas,  are  agents  for  the  bridge  coi 
pany. 

Property   owners   of   the   North   Side  ha 

let  recently. 
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1  a'.etition  to  the  City  Commission- 

\\rth,  Texas,  asking  for  the  repair 

over   ^larine   Creek   on    North 

other    improvements     on     the 

rti   f  the  bridge  to  the  city  limits. 

iio>  to   information    from    Pearland, 

-fa;ements  are  now  being  made  for 

nil  on  of  a  bridge  over  Clear  Creek 

..   n-ChocoIate  road  and  across  the 

ust   above    the    Santa    Fe    Ry. 

:ow  Pearland-HoHston   road. 

Utah. 

.'.ill  probably  be  held  in  Grand 

lit  to  the  voters   the   proposi- 

,..  .,ii   bonds   amounting   to   $10,000 

01  ruction  of  a  bridge  over  Grand 

D  ev.  20  miles  above  Moab,  Utah, 

Virginia. 

:nprovements  permission  for 
:  -Ik  &  Western  R.  R.  Co.  re- 
i  the  City  Council,  Norfolk, 
iistruction  of  a  concrete  and 
^1    over    the    tracks    in    Lamberts 

Washington. 

for  the  construction  of  a  pile 

;    the  Elliot  Bay  Iron  Works 

nds,  Wash.,  has  been  award- 

tt  Construction   Co.,  Everett, 

^      Bids  were  opened  Feb.  13. 


The  International  Conract  Co.,  501  Cen- 
tral Bldg.,  Seattle,  Wash.,  .t  $65,390.  was  the 
lowest  bidder  for  the  c:.;!Struction  of  the 
proposed  reinforced  concrete  bridge  ."iiiO  ft 
long  on  East  I'Ist  St.,  between  Pacific  Ave. 
and  Multnomah  St.  in  Portland.  Ore.,  to  be 
known  as  the  Sullivan  Giil.h  bridge  Otlier 
bids  received  Feb.  16.  bv  tlic  Citv  Council 
were  as  follows:  Lunsterni.m  &  Sanderborg 
Portland,  $68.T-5S;  Mr.  Morris.  Portland.  $09.- 
389;  Mr.  Wiles.  Portland.  $71,305;  Pacific 
Bridge  Co..  Portland.  $71,483:  Graflf  Construc- 
tion Co.,  Seattle,  S71.8.S1  :  Jahn  Construction 
Co.,  Seattle,  $73,809:  Pearson  Construction 
Co.,  Seattle.  $71,887;  Hayden  &  Bidwell. 
Portland,  $76,151  ;  Gieburtz  "&  Joplin,  Portland 
$78,997;  Portland  Concrete  Pile  Co.,  $79,789. 
.A.  L.   Barbur  is   City  .-\uditor. 

®The  contract  for  the  construction  of  the 
substructure  of  a  bridge  over  the  North  Fork 
of  the  Lewis  River,  near  Woodland,  Wash., 
plans  for  which  were  prepared  bv  Bowerman 
&  McCloy.  Central  Bldg.,  Seattle!  Wash.,  has 
been  awarded  by  William  J.  Roberts,  State 
Highway  Commissioner,  Olympia,  Wash.,  to 
the  Jahn  Contracting  Co.,  114  Railroad  Ave., 
So.,  Seattle,  Wash.,  at  $10,505.  The  follow- 
ing bids  were  opened  for  the  work  Jan.  30. — 
(1)  Jahn  Contracting  Co.;  (2)  C.  L.  Creel- 
man,  Tacoma.  Wash.;  (3)  Bidwell,  Havden  & 
Co.,  Portland.  Ore.;  (4)  Robert  Z.  Drake, 
Portland.  Ore.;  (5)  Pearson  Construction  Co., 
Seattle.  Wash.;  (6)  International  Contract 
Co.,    Seattle.    Wash. : 

(6) 
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Wisconsin. 

®Wixon  &  Forbes.  Rbinelander.  Wis.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  the  proposed  bridge  at  Big  Lake  to 
cost  $1,970. 

©Contracts  have  been  let  for  construction 
of  the  bridge  over  the  Fox  River  at  Eg.gles- 
ton,  0  miles  east  of  Endeavor.  The  construc- 
tion of  the  concrete  .abutments  has  been  let 
to  Kutzke  Bros.,  Portage.  Wis.,  and  the  steel 
superstructure  to  Ward  &  Allen,  Milwaukee, 
Wis.  The  cost  of  the  structure  will  be  about 
$0,500. 

At  a  meeting  of  the  Outagamie  County 
Board,  .Appleton,  Wis.,  March  9,  the  matter 
of  appropriating  an  additional  $1,320  will  be 
decided  upon,  and  if  the  amount  is  allowed 
a  contract  will  be  signed  with  the  Modern 
Steel  Structural  Co.,  Waukesha,  Wis.,  for  a 
Scherzer  rolling  lift  or  bascule  bridge.  This 
company  at  $27,640  was  the  lowest  of  11  bid- 
ders  for  the   work. 

Canada. 

•I«Bids  will  be  received  until  2  p.  m..  March 
4.  by  S.  K.  Ewart.  Chesley  P.  O.,  Ont.,  for 
the  erection  of  steel  bridge  of  one  span  70  ft. 
long  with  16-ft.  roadway  over  the  North 
branch  of  the  Saugeen  River  about  1%  miles 
north  of  Chesley;  also  for  the  erection  of  two 
concrete  abutments  for  same  including  about 
400  cu.  yds.  Plans  and  specifications  may  be 
seen  with  James  Warren,  A.  L.  S.,  Walker- 
ton,  Ont. 

•J*Bids  will  be  received  until  noon,  Marcli 
7.  by  Chairman  Board  of  Control,  Toronto. 
Can.,  for  grading  and  constructing  the  con- 
crete abutments  and  wing  walls  for  Coxwell 
A\e.  subway.  Specifications  and  plans  may 
be  seen  and  forms  of  tender  obtained  at  the 
Department  of  Railways  and '  Bridges,  City 
Kii^i^cer's  office,  Toronto. 

^Bids  will  be  received  until  noon,  .April  15, 
by  A.  S.  Dawson.  Chief  Engineer,  Department 
of  Resources.  Canadian  Pacirtc  Ry..  Calgary, 
.Alta..  for  design,  manufacture  and  erection 
complete  of  the  following  steel  highway 
Bridges  :  Two  125-ft.  bridges  ;  4  100-ft  bridges  ; 
14  75-ft.  bridges  and  9  60-ft.  bridges.  Official 
advertisement  will  be  found  in  Engineering  & 

CoNTR.\CTING. 

®The  contract  for  extending  piers  and 
abutments  of  the  Red  River  bridge  at  Winni- 
oee.  Man.,  has  been  awarded  by  the  Canadian 
Pacific  Ry.  to  the  Foundation  Co..  Ltd.,  of 
Montreal  and  Winnipeg,  Can.  Bids  were 
ooened  by  Frank  Lee.  Division  Engineer,  Win- 
nipeg. Man..  Feb.  14. 

®The  contract  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
two  bridges  over  the  Bovne  River  at  Carman, 
Man.,  has  been  awarded  by  A.  Malcolmson, 
Secretary-Treasurer,  to  S.  McClain.  Carman, 
at  $2,630.     Bids  were  opened  Feb.  20. 

The  Canadian  Northern  Ry.  Co.  has  filed 
with  the  Railroad  Commission  plans  for  the 
construction  of  a  second  viaduct  over  the 
end  of  Main  St.,  close  to  Norwood  bridge 
and  between  the  new  viaduct  at  the  foot  of 
Bell  .\ve.  and  the  bridge,  at  Winnipeg.  Man. 

The  Works  Committee  of  the  City  Council, 
Toronto,  Ont..  has  passed  the  city  engineer's 
estimate  of  $200,000  for  the  construction  of 
a  new  bridge  at  Gerrard  St. 
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Arkansas. 

II  be  received  until  March  7,  by 
1.  .\ttornev.  Dead  Timber  Drain- 
No.  13.  Osceola.  .\rk..  for  1.665.- 
of  excavation  and  8  bridges.  Fur- 
ation  may  be  obtained  of  the  at- 
iViUis  E.  .\yres.  Civil  Engineer, 
Idg.,   Mempliis.   Tenn. 

California. 

re   opened   Feb.   8   by   the    South 
Trrijation  District,  of  which  Ed- 


win Duryea.  Jr..  San  Francisco,  is  Chief  En- 
gineer, on  Contract-Divisions  2a,  2b,  3.  4  and 
5  and  on  February  10th  a  contract  for  Di- 
visions 2a  and  2b  was  awarded  to  the  Utah 
Construction  Co..  Ogden.  Utah,  at  an  esti- 
mated total  cost  of  ■$6-58.138.  On  Feb.  13th 
contracts  for  Divisions  3  and  5  were  awarded 
to  T.  K.  Beard  of  Modesto.  Cal..  at  estimated 
total  amounts  of  $272,765  for  Division  3  and 
$234,600  for  Division  3.  Also,  on  Feb.  13th. 
the  contract  for  the  wooden  flume,  consti- 
tuting Contract-Division  4,  was  awarded  to  C. 


F.  McCarthy  of  the  Pacific  Construction 
Co.,  San  Francisco.  The  only  remaining 
portions  of  the  main  canal  between  the 
head-works  and  the  east  edge  of  the  South 
San  Joaquin  Irrigation  District  were  award- 
ed to  T.  K.  Beard  last  August,  as  noted 
in  these  columns  at  that  time.  These 
portions  are  the  diversion  dam  and  head- 
works,  Contract-Division  1,  estimated  total 
cost  about  $147,000,  and  Contract-Division 
6,  6%  miles  of  unlined  earth  canal  next 
to    the    district,    with    some    structures,    esti- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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mated  total  cost  $132,000.  The  work  on 
Contract-Divisioti  2a  consists  of  about  '2% 
miles  of  extrernely  heavy  side-hill  rock  ex- 
cavation in  the  Stanislaus  River  canyon  and 
includes  two  1.000-ft.  tunnels.  All  this  por- 
tion of  the  work  is  the  enlargement  of  an 
existing  smaller  ditch.  Contract  2b  consists 
of  a  new  2.940-ft.  tunnel,  with  about  2,000  ft. 
of  approaches.  The  materia!  throughout 
these  two  contracts  is  generallv  hard  slate 
and  the  capacity  of  tlie  canal  and  tunnels  will 
he  1.370  cu.  ft.  sec.  ultimately  and  1.110  in 
the  beginning,  260  cu.  ft.  sec.  of  which  will 
be  water  belonging  to  the  Oakdale  Irrigation 
District.  Contract  No.  3  consists  of  about  3 
miles  of  canal  along  a  ridge  in  hard  pan  with 
four  short  tunnels  aggregating  960  ft.  in 
length.  The  cuts  are  heavy  and  both  the  tun- 
nels and  open  canal  will  be  lined  with  con- 
crete. The  capacity  of  Contract  3  will  be  1,110 
cu.  ft.  sec.  ultimately  and  860  in  the  beginning. 
Contract  4  consists  of  a  wooden  flume  2.0O0 
ft.  long  and  about  80  ft.  maximum  height. 
built  for  an  ultimate  capacity  of  1.110  cu.  ft 
sec.  This  flume  crosses  a  saddle  or  break  in 
the  country.  Contract  5  consists  of  about  •"> 
miles  of  partially  side-hill  and  partially  crest 
canal  with  one  tunnel  780  ft.  in  length.  The 
canal  is  generally  unlined  and  w-ith  an  ulti- 
mate capacity  of  1,110  cu.  ft.  sec.  and  a  pres- 
ent capacity  of  860.  Contract-Division  1,  the 
dam  and  head-w-orks.  has  already  been  con- 
structed across  the  river  span  to  a  height  of 
12  ft.  above  low-water  and  the  north  span  of 
the  arch  dam  is  now  being  built.  About  2% 
miles  of  the  canal  in  Contract-Division  6  is 
already  constructed. 

The  directors  of  the  Turlock  Irrigation  Dis- 
trict. Turlock.  have  begun  condemnation  pro- 
ceedings for  a  right  of  way  for  proposed  lat- 
eral No.  5V2  and  for  the  extension  of  the 
Ceres   main   canal. 

Bids  have  been  received  by  the  directors  of 
the  Turlock  Irrigation  District.  Turlock,  for 
the  work  necessary  to  extend  lateral  No.  2% 
for  a  distance  of  about  four  miles  through  the 
Sayler  colony,  formerly  the  Tomlinson  ranch. 
The  bidders  were  J.  D.  Ninan.  Hoskins  Bros.. 
Clyde  Wood.  Bradley  &  McKinnon,  all  of 
Turlock;  Popp  &  Schwab  and  Ernest  Green. 
Modesto;  and  Gilmer  &  McMillcn,  Wasco, 
Kern  Countv.  The  work  will  cost  about  $8,- 
000. 

Georgia. 

The  Western  Drainage  Corporation  of  .-\t- 
lanta.  Ga..  recently  incorporated  with  a  capital 
stock  of  $2,000,000,  has  acquired  7.5,000  acres 
of  land  in  Ware  County,  which  it  proposes 
to  drain  for  agricultural  purposes.  Frederick 
Fleming  and  J.  P.  I^IcKinney,  Dallas,  Tex., 
are   the   incorporators. 

Idaho. 

®C.onway  &  Wilhite,  Boise,  Idaho,  have 
been  awarded  the  contract  for  completing  the 
construction  of  the  laterals  for  the  Downey- 
Marsh  Valley  Irrigation  Co.'s  project  near 
Dowmey. 

Illinois. 

•|«Bids  are  being  received  by  the  Western 
Brick  Co.,  Danville,  111.,  for  moving  about 
35,000  cu.  yds.  of  dirt.  Steam  shovel  and 
dump  wagon  outfit  preferred. 

Indiana. 

4«Bids  will  be  received  until  1 :30  p.  m.,  Feb. 
28,  by  Elmer  C.  Williams,  Construction  Com- 
missioner in  the  Circuit  Court  Room.  Court 
House,  Winamac,  Ind.,  for  the  construction 
of  Tony  L.  Ketman,  et  al.  ditch,  main  drain 
being  148,200  ft.  long  and  including  2,661,454 
cu.  yds.  excavation. 

Iowa. 

•J*Bids  will  be  received  until  3  p.  m.,  March 
6.  by  the  Boards  of  Supervisors  of  Buena 
Vista  and  Sac  Counties,  la.,  at  the  office  of  J. 
Wilbur  Neal,  Sac  County  Auditor,  Sac  Coun- 
ty, la.,  for  improvements  contemplated  in  the 
establishment  of  Drainage  District  Nos.  36-38 
of  said  counties.  Bids  will  be  received  as 
follows:  First,  for  the  furnishing  of  the  tile 
delivered  along  the  line  of  ditch,  which  bids 
must   include  the  tile  and  sewer  pipe   for  the 


catch  basins,  each  of  which  requires  one  24- 
in.  sewer  pipe  30  ins.  long,  one  6-in.  90-degree 
sewer  pipe  elbow,  and  12  ft.  of  6-in.  tile : 
second,  for  the  doing  of  all  construction  work 
and  the  furnishing  of  all  material  except  tile 
necessary  for  the  completion  of  the  tile  drains; 
third,  for  the  construction  of  the  open 
dftches.  All  bids  must  be  submitted,  re- 
ceived and  acted  upon  separately  as  to  the 
main  drain  and  each  of  the  laterals.  Com- 
plete plans  and  specifications  showing  all 
necessary  details  may  be  seen  at  the  offices  of 
the  county  auditors. 

^Bids  will  be  received  until  10  a.  m., 
March  7,  by  Board  of  Supervisors,  Buena 
Vista  County,  la.,  at  the  office  of  W.  W.  Ben- 
nett, County  Auditor.  Storm  Lake,  la.,  for 
the  improvements  contemplated  in  the  estab- 
lishment of  Drainage  District  No.  35.  First, 
for  the  furnishing  of  the  tile  delivered  along 
the  line  of  drain,  which  bids  must  include  the 
tile  and  sewer  oipe  for  the  catch  basins,  each 
of  which  requires  one  24-in.  sewer  pipe  3f1 
ins.  long,  one  6-in.  90-degree  sewer  pipe  el- 
bow and  12  ft.  of  6-in.  tile;  second,  for  the 
doing  of  all  construction  work,  and  the  fur- 
nishing of  all  material,  except  tile,  necessarv 
for  the  completion  of  the  tile  drains.  All 
bid  must  be  submitted,  received,  and  acted 
upon  separately,  as  to  the  main  drain,  and 
each  of  the  laterals.  Complete  plans  and 
specifications  showing  all  necessary  details 
mav  be  seen  at  the  office  of  the  countv  auditor. 

®Bids  were  opened  Feb.  16  by  J.  C.  Devine, 
County  Auditor,  Dakota  City,  la.,  for  the  con- 
struction of  Drainage  District  No.  3,  contracts 
being  awarded  as  follows :  Open  work.  In- 
terstate Drainage  &  Investment  Co.,  Britt,  la., 
at  0  cts.  per  cu.  yd.;  tile  work,  John  Dunkel, 
Webster  Citv,  la.,  for  Sec.  4 ;  Frank  Forbes, 
Northwood,  la..  Sees.  2.  5,  6.  7  and  Koob  & 
Lock.  Dakota  City,  la..  Sec.  8. 

©Contracts  for  work  in  Drainage  District 
No.  2,  bids  for  which  were  opened  Feb.  16  bv 
J.  C.  Devine,  County  .Auditor.  Dakota  Citv, 
la.,  have  been  let  as  follows :  Open  work, 
Geo.  Conn,  Royal  Center,  la.,  at  9  cts.  per 
cu.  vd. ;  tile  work,  W.  L.  Stewart.  Fort  Dodge, 
la.,  at  $84,018. 

Kansas. 

^Bids  will  be  received  until  10  a.  m.,  March 
0,  by_  Directors  of  the  Kaw  Valley  Draina'-e 
District,  Wyandotte  County,  Kansas  City. 
Kan.,  for  furnishing  and  installing  all  ma- 
terial, _  labor,  appliances  and  equipment  and 
operating  for  test,  two  direct  connected  18-in. 
side  suction  steam  centrifu<?a!  pumps  and  two 
100-h.p.  locomotive  type  boilers;  also  two  mo- 
tor driven  18-in.  centrifugal  pumps,  near  the 
mouth  of  what  is  known  as  the  Santa  Fe  ditch 
or  sewer,  Argentine,  Kansas  Cit>-,  Kan.  W. 
H.  Datiiels  is  President.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Michigan. 

4»Bids  will  be  received,  as  mentioned  in  our 
last  issue,  until  March  22.  by  Walter  R.  Car- 
ven,  Ingam  County  Drain  Commissioner, 
Mason,  Mich.,  for  the  construction  of  the  Toll 
Gate  drain.  Specifications,  etc.,  are  on  file  at 
the  office  of  Engineertxg  S-  Coxtr.acting,  608 
S.  Dearborn  St.,  Chicago,  111. 

North  Carolina. 

®Bids  were  opened  Feb.  16,  by  Moseley 
Creek  Drainage  District,  R.  R.  Eagle,  Engi- 
neer, New  Bern,  N.  C,  for  drainage  work, 
the  contract  being  awarded  to  the  Brett  En- 
gineerins  &  Contracting  Co,,  Wilson,  N  C 
at  $35,000. 

Minnesota. 

•|«Bids  will  be  received  until  1  p.  m.. 
March  12,  by  H.  P.  Edwards,  Martin  County 
Auditor,  Fairmont,  Minn.,  for  the  construc- 
tion of  Judicial  ditch  No.  20,  including  692 
cu.  yds.  of  earth  at  outlet  and  one  retaining 
wall  and  the  following  tiling;  6,460  ft.  of 
6-in.  tile.  av.  depth  4.38  ft.,  max.  depth  6  08 
ft;  9.500  ft.  of  8-in.  tile.  av.  depth  4,85  ft 
max.  depth  7.23  ft;  8,700  of  10-in..tile  av' 
depth  6.06  ft:  max.  depth  11..58  ft.;  4,200  ft. 
of  12-in.  tile,  av,  depth  7.4  ft,  max.  depth 
10.12  ft.;  3,700  ft.  of  15-in.  tile,  av.  depth  8.81 


ft,  max.  depth  10.85  ft;  2,900  ft.  of  !» 
tile,  av.  depth  7.12  ft.;  max.  depth  858  • 
1,600  ft.  of  18-in.  tile,  av.  depth  6.9  if  ,,' 
depth  8.63  ft;  8,600  ft  of  20-in.  tile  V 
depth  6.89  ft.,  max.  depth  9.78  ft. ;  6,750  fl)j 
22-in.  tile,  av.  depth  7.89  ft.,  max.  depth  53 
ft.  Soil  is  mostly  black  loam  with  clay  fc. 
soil.  Average  haul  is  about  11  miles,  Ne:lst 
railroad  station,  Fairmont.  Best  quality  jy 
tile  to  be  used.  Bids  to  be  accompanieiby 
certified  check  for  10  per  cent  of  the  amni 
of  bid. 

•{•Bids  will  be  received  until  11  a.  m.,  Mph 
12,  by  H.  P.  Edwards,  County  Auditor,  It. 
niont,   Minn.,    for   constructing   County  1* 
No.   26.   including   the    following   approxi.ite 
quantities :     7.800    ft.   of  22-in.   tile,  av    dU 
8.15  ft.,  max.  depth  12.40  ft.;  2.300  ft.  offi. 
in.  tile,  av.  depth  9  ft,  max.  depth   12.0", 
1,600  ft.   of  18-in.  tile,  av.  depth  6.3  ft 
depth  6.55  ft. ;  1.600  ft.  of  16-in.  tile,  av  dth 
6  6  ft.;  max.  depth  7.15  ft;  1,500  ft  of  !„ 
tile,    av.    depth    5.73   ft,   max.   depth   6.65   • 
3.80n  ft.  of  12-in.  tile,  av.  depth  4.84  ft,  ix! 
depth  7.25  ft;  5,325  ft.  of  10-in.  tile,  av  f"- 
4.75  ft,  max.  depth  9.34  ft. ;  4,800  ft.  of 
tile,   av.    depth    4.75    ft,   max.    depth  6.5" 
2,250  ft.   of  7-in.  tile,  av  depth  3.62  ft., 
deoth    4.15   ft.      Soil   is   black   loam  with 
sub-soil.      .Average    haul    is    about    two  n 
part   of   ditch   being   within   limits   of  Vi 
of  Ceylon   on   C.  &  N.  W.   R_   R, 

4»Bids  will  be  received  until  10  a.  m.,  ^j 
27,  by  John  Kelley,  County  Auditor,  Lu\ 
Minn.,  for  the  construction  of   ludicial  I 
No,  2  in  Rock  County.     A  certified  check,. 
10  per  cent  of  the  amount  bid  must  be    i 
with  each  proposal. 

•|»Bids  will  be  received  until  10  a.  m.,  - 
4,  by  L.  H,  Slocum,  County  Auditor,  I 
national  Falls,  Minn.,  for  the  constructir 
Judicial  Ditch  No.  9.  Koochiching  Countv 
surveyed  the  ditch  is  about  28  miles  long 
the  estimated  number  of  yards  of  dirt  ' 
excavated  is  about  169.042 ;  total  estin 
cost  of  the  construction  of  said  ditch  ' 
about  $:M..377.94.  Bids  will  be  receive^; 
the  work  as  one  job  or  for  one  or  more 
tions  of  said  work.  Each  bid  must  he  ac 
panied  by  a  certified  check  on  a  national 
or  trust  company  for  not  less  than  ter 
cent  of  the  bid. 

Mississippi. 

•J»Bids  will  be  received  until  March  ' 
Commissioners  of  Drainage,  Sunflower  C 
tv.  Miss.._  for  digging  about  22  miles  of 
ditches,  involvine'  the  excavation  of  .( 
800.000  cu.  yds.  of  dirt.  .\  certified  cherl, 
$3,500  must  be  filed  with  each  bid.  Fm 
information  may  be  obtained  of  D,  M,  Or 
Indianola.  Miss. 

Memphis,  Tenn.,  and  Vicinity. 

(regular  correspondence.) 

The  Memphis  Street  Railway  Co.  will  v! 
ly  construct  a  reinforced  concrete  culve- 
carry  their  tracks,  on  Rayburn  Blvd., 
Carolina  St.  Plans  were  recently  funi; 
the  Street  Railway  Co.  by  City  Eng: 
Weatherford.  and  work  will  start  imnied: 
and  be  rushed  to  a  speedv  completion. 

Stout  &  Dennison.  of  Perryville.  Tenn 
nounce  the  earlv  opening  of  their  grave' 
at  that  place.  They  state  they  have  lots  cji 
cellent  gravel,  are  located  near  the  raili 
and  are  prepared  to  take  orders  for  gr 
.'uid  make  prompt  shipments. 

T.  J.  Wallace,  of  Crystal  Springs.  Miss,.    ■ 
in  our  city  Feb.  20  and  21  inspecting  our  sti' 
paving.     He  expresses  himself   as  being  ■ 
much  pleased  with  the  asphalt  streets,  and  - 
that  he  considers  them  as  good  as  any  in  - 
country.     .According  to   Mr.   Wallace.  Cry:' 
Springs   is   contemplating   doing  some  pav; 
work  soon  and  the  officials  are  trying  to  -i 
a  decision  as  to   what  character  of  pave: 
to  use. 

It  is  announced  that  the  Chicago,  Mob) 
New  Orleans   R.  R.  will   make  a  junction  > 
Lexington.    Tenn..   with    the    Nashville,  Ch- 
tanooga  &  St.  Louis  Ry.     This  is  a  link  in  ' 
contem.plated  Air  line  from  the  Gulf  of  .M 
ico   to   Chicago,   which   will  be  put  in  by 


indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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-i.iiitl  system  There  now  lacks  but  a 
ibcl  giiP  between  Midilleloti,  in  Hardeman 
Y^Jtv.  on  the  Southern,  and  a  point  not  yet 

'  upon  on  the  N.  C,  and  the  construc- 
.1  "bridge  at  Paducah  to  complete  this 

qC.  Aderholdt,  of  Rina  Lara,  Miss.,  is  in 
heiiarket  tor  grader  work.  Charlie  has  been 
ar  ng  all  last  year,  but  can't  keep  out  of  the 
•vfijame.  He  is  an  old  hand  at  the  business, 
pfjinv   work   he   starts    will   be   finished    on 

\  G.  Beanland.  secretary  of  the  Delta  Pub- 
cifand  Improvement  Association,  announces 
lia  prospects  in  that  section  for  IPl'i  arc 
errine.  He  states  that  a  bill  providing  for 
le  rainage  of  the  Delta  is  now  in  the  Mis- 
isspi  legislature,  having  been  already  passed 
y  e  lower  house.  This  bill  provides  for  the 
npNement  of  ^.-'lOO.OUO  acres  of  the  finest 
IT  land,  and  is  pushed  by  northern  capital. 

(.  Feb.  -7  bids  were  opened  for  the  im- 
rc  nient  of  Mulberry  St.,  from  Beale  to  Cal- 
01  This  itnprovement  is  to  take  care  of 
le  affic  on  South  Main  St..  as  it  w'ill  be  too 
n  sted  when  the  new  depot  is  opened.  Rids 
e  received  on  wood  block,  bitulithic,  vitri- 
!( irick  and  asphalt,  and  will  include  about 
5(  cu.  yds.  of  excavation,  and  the  removal 
f  eat  quantities  of  old  pavement.  It  is  said 
■  W-T  Ave.,  in  this  section,  will  also  be 
';  soon. 

■iiitative  McKeller  is  pushing  an  at- 
have  something  done  to  prevent  the 
.  ,  !  banks  at  Riverside  Park  in  Mem- 
)i  The  heavy  current  of  the  Mississippi 
V  at  this  point  is  constantly  carrying  away 
sinse  quantities  of  earth  from  the  banks, 
K  n  the  past  year  has  eaten  in  something 
it  00  ft.  This  is  due  to  the  park  being  sit- 
it  in  a  bend  of  the  river,  where  the  cur- 
:r  strikes  it  full.  Representative  McKeller 
■<  that  unless  something  be  done  soon,  the 
h;  park  will  be  carried  away. 
I^pite  the  protests  of  numerous  factory 
IT  rs,  the  Memphis  smoke  ordinance  was 
isd  on  Feb.  21.  and  now  all  manufacturing 
a  must  install  smoke  consumers.  Some 
i  I  e  owners  interested  advanced  the  argu- 
ed that  such  a  law  would  deter  other  in- 
II  ies  from  locating  here,  but  INIayor  Crump 
;!  a  different  opinion,  and  to  back  up  his 
J  nent  quoted  the  fact  that  there  are  numer- 
l:arge  cities  in  the  United  States  that  have 
i<  benefited  by  such  an  ordinance.  John 
, '.  Sheean,  engineer  at  the  Tennessee  Trust 
li  .  was  appointed  smoke  inspector  and  will 
If  his  duties  about  March  1. 
I  E.  Carlvle.  president  of  the  paving  brick 
if  any  of  Portsmouth.  O..  which  bears  his 
I! .  was  a  visitor  to  Memphis  last  week  and 
lijn  foot  a  deal  with  the  street  railway 
'lany  of  this  place  whereby  they  will  prob- 
il  purchase  in  the  neighborhood  of  a  million 
i  WTiile  here.  Mr.  Carlvle  closed  a  con- 
S  with  the  Roach-Manigan  Paving  Co.  for 
eise  of  his  pavers  on  the  Helena  contract 
(jitly  secured  by  the  latter  firm. 
!b  Leonard  has  established  an  ofiice  in  the 
•  phis  Trust  Bldg..  where  he  will  be  glad 

e  all  his  contractor  friends.  Bob  has  been 
I  successful  in  the  last  few  years  and  now 
^  that  his  business  has  assumed  propor- 
5  large  enough  to  warrant  his  keeping  an 

"lesback  Bros,  have  taken  a  good  sized  con- 

i  in  the  eastern  part  of  Memphis  and  have 

I  '•I  their  crack  outfits  hard  at  wotk.     The 

made  pretty  good  money  on  their  levee 

near  Wilson.  Ark.,  last  season  and  have 

n  together  a  bunch  of  excellent  mules. 


As  announced  in  these  columns  recently,  R. 
F..  Lee  Wilson,  the  .millionaire  Memphis' cot- 
ton and  lumber  man,  is  after  control  of  a  num- 
ber of  the  small  logging  roads  in  eastern 
.Arkansas  with  a  view  of  combining  them  into 
a  system  of  standard  g.-igc  railroads.  It  is 
now  reported  on  good  authority  that  Mr.  Wil- 
son has  gained  control  of  the  Blytheville, 
Leach  &  Southern  R.  R.  and  that  it  is  his  in- 
tention of  extending  this  line  to  Earle,  Ark., 
a  distance  of  about  32  miles,  to  connect  with 
the  Crittenden  branch  of  his  Jonesboro,  Lake 
City  &  Eastern  R.  R.  This  will  give  Mr.  Wil- 
son a  chain  of  roads  which  tap  some  of  the 
richest  countrj^  in  Arkansas  and  when  he  has 
completed  the  proposed  improvements  on  sev- 
eral of  his  lines  he  will  he  amply  prepared  to 
take  care  of  the  new  business  which  will  be 
created  by  the  drainage  of  many  acres  of 
swamp  lands  across  the  river  from  Memphis. 
Mr.  Wilson  is  one  of  the  biggest  men  finan- 
cially in  eastern  .Arkansas  and  much  of  the 
new  drainage  being  carried  on  in  that  section 
of  his  state  is  due  to  the  broad  ideas  and  un- 
tiring eft'orts  which  he  has  put  forth  in  that 
direction.  The  local  railroad  builders  arc 
watching  with  interest  the  movement  of  Mr. 
Wilson,  for  they  hope  that  -within  the  very 
near  future  he  will  have  several  good  sized 
contracts  to  offer. 

Lewis  Friedman,  chairman.  D.  J.  Young  and 
Jas.  Grier,  of  Ft.  .Smith.  .-Xrk.,  w-ere  in  Mem- 
phis last  week  inspecting  the  excellent  streets 
which  the  latter  town  has,  with  a  view  to 
adopting  the  best  suited  pavement  to  use  in 
Ft.  Smith.  It  is  the  intention  of  the  citizens 
of  the  latter  town  to  soon  begin  extensive 
street  improvements  and  to  the  above  gentle- 
men will  fall  the  task  of  saying  what  sort  of 
pavement  will  be  laid.  The  gentlemen  while 
in  Memphis  were  the  guests  of  Mike  Roach,  a 
past  master  in  the  art  of  street  building. 

Ed.  Scott,  of  St.  Louis,  one  of  the  largest 
railroad  contractors  in  the  United  States,  was 
a  visitor  to  Memphis  last  w-eek  in  the  interest 
of  his  paving  concern,  the  Roach-Manigan 
Paving  Co.  Ed.  is  looking  w-ell  and  speaks 
glowingly  of  the  w'ork  he  has  under  way  in 
New  York  City  and  in  the  far  west. 

H.  W.  Brennan  and  O.  K.  Robertson,  both 
of  Memphis,  are  just  about  to  begin  a  new 
sand  business  in  this  city,  anticipating  the  im- 
mense amount  of  street  work  and  building 
which  will  be  carried  on  during  the  year  1912. 
For  many  years  there  has  been  but  one  sand 
and  gravel  company  in  Memphis,  which  com- 
pany has  enjoyed  a  beautiful  business.  Now 
the  contractors  are  congratulating  themselves 
that  there  is  a  prospect  of  cheaper  sand  and 
gravel.  The  barges  of  the  new  concern  have 
been  secured  and  they  are  on  a  deal  for  a 
huge  dredge  boat  which  will  lift  the  sand  and 
gravel  from  the  bed  of  the  Mississippi  river. 
H.  W.  Brennan  was  for  many  years  a  noted 
street  contractor  of  this  city  and  has  a  host  of 
friends  among  the  boys  who  are  at  present 
engaged  in  that  line. 

A  prominent  oflScial  of  the  Cotton  Belt  anil 
one  who  is  in  position  to  know  whereof  he 
speaks  has  just  announced  that  his  road  will 
build  a  line  from  Memphis  to  Brinkley,  Ark., 
a  distance  of  about  69  miles,  and  that  con- 
tracts will  be  awarded  within  the  near  future, 
in  order  that  his  road  may  enter  Memphis 
over  its  own  tracks.  .An  arrangement  has  just 
been  made  for  using  the  Rock  Island  line 
froin  Brinkley  to  Memphis  and  the  announce- 
ment above  has  come  as  somewhat  of  a  sur- 
prise to  railroad  officials  here  and  elsewhere. 
Some  time  ago  such  a  move  on  the  part  of 
the    Cotton    Belt    would   not   have   been   won- 


dered at  and  would  have  created  no  surprise 
but  after  the  working  arrangement  with  th 
Rock  Island  had  been  perfected,  it  was  thougl 
that  all  idea  of  entering  Memphis  over  its  ow 
rails  had  been  abandoned  by  the  Cotton  Bel 
However,  the  news  is  gleefully  received  b 
some  of  the  large  local  railroad  contractor: 
who  hope  to  have  an  opportunity  of  biddin 
on  the  work  which  is  expected  to  start  thi 
spring.  The  grading  will  be  quite  heavy,  bi 
will  be  excellent  team  and  steam  shovel  vvorl 

President  Owen  of  the  New  Orleans,  Mc 
liile  &  Chicago  road  has  announced  that  hi 
company  will  soon  begin  work  on  the  exteii 
sion  of  its  line  from  Middleton  to  Lexingtoi 
Tenn.,  to  connect  with  the  N.  C.  &  St.  L.  som 
time  this  spring  or  summer.  When  this  branc 
is  built  and  after  the  Frisco  will  begin  run 
ning  trains  from  Memphis  to  New  Orlean 
by  way  of  the  M.  &  O.  and  N.  O.  M.  &  C 
this  will  give  Memphis  practically  anothe 
road  and  will  mean  much  to  the  shippers  i 
this  territory  who  have  had  only  the  I.  C.  t 
rely  upon  for  New  Orleans  freight.  It  is  nr 
known  at  this  writing  what  the  yardage  wi! 
be  in  the  new  extension,  but  announcemen 
of  the  final  plans  is  expected  within  the  nea 
future. 

Vice  President  Park  of  the  Illinois  Centra 
passed  throu.gh  Memphis  last  week  en  route  t^ 
Chicago  after  an  inspection  of  the  Souther; 
lines  of  his  road.  Mr.  Park,  while  here,  state 
that  it  was  the  intention  of  his  company  ti 
start  the  work  of  grading  for  the  new  I.  C 
station  at  this  point  about  March  15,-addin] 
that  engineers  were  now  hard  at  work  pre 
paring  blue  prints  and  plans  for  the  new  prop 
osition. 

Texas. 

®Cory,  Harrison  &  Bryant,  San  Anionic 
Tex.,  have  been  awarded  the  contract  for  th 
construction  of  a  canal  in  connection  with  th 
irrigation  project  of  Fowler  Bros.,  in  the  Fri 
Valley.  The  canal  will  necessitate  about  2.5, 
000  cu.  yds.  of  excavation  and  the  construe 
tion  of  a  small  dam, 

®Vogalsang  &  Hardy,  Bay  City,  Tex.,  hav 
been  awarded  the  contract  at  12.24  cts.  pe 
cu.  yd.  for  the  construction  of  drainag 
ditches  in  Matagorda  County  Drainage  Dis 
trict  No.  3,  bids  for  which  were  opened  Fel 
1-5  by  C.  A.  Marshall,  Secretary,  Blessing 
Tex.  The  work  calls  for  about  29  miles  o 
ditches  involving  about  l.")8,000  cu.  yds.  o 
excavation. 

Washington. 

The  stockholders  of  the  Selah  &  Moxe 
Canal  Co.,  according  to  advices  from  Yakima 
Wash.,  have  reached  an  agreement  with  th 
Central  Washington  Investment  &  Power  Cc 
whereby  the  latter  company  will  take  over  th 
canals  and  expend  $85,000  in  improvement 
and   extensions. 

Wisconsin. 

^Bids  will  be  received  until  8  p.  m.,  Marcl 
15,  by  Jacob  Jackson,  Village  Clerk,  Independ 
ence.  Wis.,  for  furnishing  the  necessary  labo 
and  material  for  the  following  work:  Ap 
proximately  1,200  ft.  of  8-in.  cast  iron  pipe 
in  trench  7  to  IG  ft.  deep  in  sandy  soil ;  f ou 
driven  wells  with  header  about  60  ft.  dee 
through  sand,  and  having  screens  packed  ii 
gravel  inside  12  ins.  temporary  casing.  AH  fur 
nishing  of  materials  and  doing  said  work  mus 
!"■  a'cnrdinsr  'n  the  niar*:  'Mid  sp"cificati(ii'S  ni 
file  in  the  office  of  the  Village  Clerk,  at  Inde 
pendence.  Wis.,  and  also  at  the  oflfice  of  W.  E 
Miller,  Madison,  Wis.,  Eiigineer,  W'ho  preparei 
the  plans  and  specifications. 


WATER  -WORKS 


Alabama, 

le  Decatur  Water  Supply  Co.  has  been 
rporated  in  Alabama  with  a  capital  stock 
25,000,  The  officers  of  the  company  are : 
ene  Fies,   president ;    T.    B.    Franklin    and 


J.  B.  Weakley,  vice  presidents;  W.  C.  Hamil- 
ton, secretary  and  treasurer.  Mr.  Franklin 
is  from  New  York  City,  while  all  the  others 
are  from  Birmingham,  Ala. 

.An  election  will  be  held  in  Stevenson.  .Ala., 
on  March  4  for  the  purpose  of  deciding  wheth- 


er or  not  bonds  to  the  amount  of  $14,.-|00  shal 
be  issued  to  construct  a  system  of  water 
works.    J.   K.   Shofner  is   Mayor, 

California. 

®Chas.  C.  Moore  &  Co.  have  been  awardet 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ihe  contract  by  the  Board  of  Public  Works- 
of  San  Francisco,  Cal.,  for  furnishing  and  iii- 
staliing  mechanical  equipment  in  a  Class  .'X 
building  to  be  located  in  Fort  ^lason  military 
reservation  for  the  Auxiliary  Water  Supply 
System  for  fire  protection.  The  contract  price 
is  $140,1100.  Bids  were  opened  Jan.  31  ami 
the  contract  awarded  Feb.  19. 

Consulting  Engineers  Olmstcad  &  Gillelcn. 
Wright  &  Callender  Bldg..  Los  .Angeles.  Cal.. 
have  reported  a  plan  for  constrnctin.g  a  mu- 
nicipal water  system  with  a  mission  style 
pumping  station,  and  new  pipe  lines  for  Ox- 
nard,  Cal. 

Georgia. 

.\n  election  will  be  held  in  .\niericus,  Ga., 
on  March  20,  for  the  purpose  of  voting  on 
the  question  of  issuing  bonds  to  the  amount 
of  $(iO,000  for  the  establishment  of  a  mu- 
nicipal electric  light  plant  and  the  installation 
of  water  meters  throughout  the  city. 

The  Board  of  Water  Commissioners  of 
Macon,  Ga.,  W.  H.  Fetner,  Chairman,  has 
postponed  the  opening  of  bids  for  a  new 
pumping  station  for  the  city,  for  which  bids 
were  to  have  been  opened  Feb.  21. 

Illinois. 

^Bids  will  be  received  until  March  5,  by 
City  of  Savanna,  III,  for  rebuilding  the  en- 
tire water  works  plant.  The  work  will  include 
furnishing  pumps,  boilers,  cast  iron  pipe,  etc., 
as  follows,;  375  ft.  of  10-in.,  75  ft.  of  8-in., 
4,925  ft.  of  6-in.  cast  iron  class  B. ;  B.  &  S. 
pipe,  one  8",  seven  6"  and  one  4"  double  wa- 
ter gate  valves.  A.  T.  Maltby.  803  Great 
Nbrthern  Bldg.,  Chicago,  111.,  is  Engineer. 

^Bids  will  be  received  until  11a.  m..  March 
5.  for  furnishing  tug  service  to  the  City  of 
Chicago,  by  L.  E.  McGann,  Commissioner  of 
Pubic  Works.  The  service  required  is  to 
transport  men  and  supplies  to  and  from  city 
cribs  in  Lake  Michigan,  transporting  materials 
for  repairs,  furnishing  the  cribs  with  steam 
when  necessary,  etc.  Accompanying  proposal 
must  be  the  name  of  tug,  keel  length,  beam, 
draught,   date   built,  construction,   engine,   etc. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  March  5,  for  furnishing  and  de- 
livering on  various  streets  35  36-in.  18  24-in., 
5  20-in.  and  3  IC-in.  gate  valves.  The  valves 
are  to  be  of  standard  design  with  hub  ends, 
with  iron  body  and  bronze  mountings;  single 
stem  inside  screw  with  nut  for  opening  and 
closing  and  shall  be  parallel  seat  valves  with 
loose  discs. 

^Bids  will  be  received  until  10  a.  m..  March 
4,  by  Board  of  Local  Improvements.  W.  S. 
Welch,  Clerk,  Joliet.  111.,  for  the  construc- 
tion of  a  water  main  in  Chicago  St.  Plans  and 
specifications  are  on  file  with  the  City  Engi- 
neer, 11.  A.  Stevens. 

^Bids  will  he  received  until  March  5,  by 
John  Jares,  City  Clerk,  Berwyn,  111.,  for  the 
construction  of  a  IC-in.  artesian  well  to  be 
put  down   at  the  waterworks. 

©McGregor  &  Lederer  have  been  awarded 
the  contract  by  the  Board  of  Local  Improve- 
ments of  Bloomington,  111.,  for  the  laying  of 
a  water  main  on  Mulberry  St.,  from  Western 
Ave.   to  Hinshaw  ,\ve.,  for  $1,180. 

®The  Chicago  Bridge  &  Iron  Works,  Chi- 
cago, 111.,  has  been  awarded  the  contract  by 
the  city  of  Anna,  111.,  for  the  construction  of  a 
steel  water  tank  and  tower  at  $3,950.  Bids 
were  opened  Feb.  19. 

Following  bids  were  received  Feb.  10  by 
the  Board  of  Public  Works  of  Chicago,  111., 
for  furnishing  temporary  turbine-driven  cen- 
trifugal pumps  at  the  Lake  View  pumping 
station;  (1)  standing  for  name  of  pump,  (2) 
for  name  of  turbine,  (3)  for  duty.  (4)  for 
time  of  completion,  and  (5)  for  prize:  Wm. 
.\.  Pope.  (1)  Piatt  Iron  Works.  (2)  Kerr 
Turbine  Co..  (3)  80.3,  (4)  110,  (5)  $30,980; 
(1)  Allis  Chalmers  Co.,  (2)  Kerr  Turbine 
Co.,  (3)  82.0,  (4)  110,  (5)  $29,.500 ;  Dravo- 
Dovle  Co.,  (1)  De  Laval  Steam  Turbine  Co.. 
C2)  De  Laval  Steam  Turbine  Co.,  (3)  95.0, 
(4")  135,  (5)  $50,000;  Allis  Chalmers  Co.,  (1) 
Allis  Chalmers  Co.,  (2)  Allis  Chalmers  Co., 
(3)  78.0,  (4)   125,  (5)  $2.5,106.  (2)  Kerr  Tur- 


l)me  Co.,  (3)  78.U,  (4)  110,  (5)  $23,946;  Cam- 
den Iron  Works,  (1)  R.  D.  Wood  &  Co.,  (2) 
Kerr  Turbine  Co.,  ("3)  70.0,  (4)  100.  (5) 
$25,100.  (2)  Terrv  Turbine  Co.,  (3)  68.0,  (4) 
100,  (5)  $25,000,  (2)  Terrv  Turbine  Co..  (3) 
55.0,  (4)  100,  (5)  $25,900.' (2)  Westinghouse 
Electric  &  Mfg.  Co.,  (3)  64.0,  (4)  100.  C5) 
$25,900;  Henry  R.  Worthington,  (1)  H.  R. 
Worthington,  (2)  General  Electric  Co.,  (3) 
82.0,  (4)  1.50,  (5)  $37,500;  (1)  Jeanesville 
Iron  Works  Co.,  (2)  Terrv  Turbine  Co..  (3) 
65.0,  (4)  150,  (5)  $30,500;  Alberger  Pump 
Co.,  (1)  .Mberger  Pump  Co.,  (2)  General 
Electric  Co.,  (3)  75.0,  (4)  150,  (5)  $34,550. 

The  citizens  of  Tampico.  111.,'  at  a  recent 
election  voted  in  favor  of  the  issuance  of 
bonds  in  the  sum  of  $11,800  for  the  installa- 
tion of  a  waterworks.  Plans  were  prepared 
bv  Consulting  Engineer  .Arthur  M.  Morgan, 
160  W.   Jackson   Blvd.,   Chicago,   III. 

The  citizens  of  Seaton,  111.,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $7,400  for  the 
installation  of  a  system  of  waterworks.  Con- 
tracts were  awarded  some  time  ago. 

The  citizens  of  Havana.  111.,  will  decide  at 
the  spring  election  whethtr  the  city  shall  spend 
$15,000  to  lay  20  blocks  of  new  water  mains, 
and  $5,000  for  a  new  auto  fire  fighting  appara- 
tus. 

The  Village  Board  of  Piper  City.  Til.,  will 
probably  submit  the  proposition  of  installing 
a  waterworks  system  in  the  village  to  the 
citizens  at  the  spring  election.  Engineer  R. 
E.  Pickens  of  Kankakee,  111.,  estimates  the  cost 
of  the  pumping  station  and  well  at  $4,200,  and 
the  cost  of  mains  not  to  exceed  $25  per  50- ft. 
lot. 

Plans  hgve  been  prepared  by  Engineer  R.  E. 
Pickens  of  Kankakee,  111.,  for  the  sinking  of 
a  well,  constructing  building,  and  for  the  lay- 
ing of  4-in.  and  6-in.  water  mains  in  the  city 
of" Rankin,  111.,  at  an  estimated  cost  of  $25,000. 
The  Board  of  Local  Improvements  is  in 
charge  of  the  work. 

Indiana. 

4«Bid3  will  be  received  until  7  p.  m.,  March 
7,  liy  J.  T.  Tr.ant.  City  Clerk,  Hartford  City, 
Ind.,  for  furnishing  and  installing  two  100- 
h.p.  steam  boilers,  including  the  work  of  re- 
moving the  present  old  boilers,  placing  the 
new  boilers  in  position  and  for  connecting  tlie 
boilers  with  pumps  of  the  waterworks. 

Bids  received  Feb.  19  by  the  City  Council 
of  New  Castle,  Ind.,  for  furnishing  approxi- 
mately 350  tons  of  cast-iron  pipe,  10.000  lbs. 
of  specials,  10,000  lbs.  of  lead,  400  lbs.  of 
hemp;  also  for  furnishing  and  erecting  one 
3,000,000-gaI.  pumping  engine  and  accessories, 
are  still  under  consideration.  Charles  Bross- 
inann.  Union  Trust  Bldg.,  Indianapolis.  Ind.. 
is  Engineer.     L.  M.  Johnson  is  City  Clerk. 

Iowa. 

The  city  of  Marshalltown,  la.,  contemplates 
sinking  10  or  more  wells  in  the  low-a  River 
Valley  water  field  where  the  city  water  comes 
from,  during  the  summer.  It  is  estimated  each 
well  will  cost  about  $150. 

Kansas. 

The  Wichita  Water  Co.,  Wichita.  Kans.,  has 
been  reorganized  for  the  purpose  of  borrow- 
ing more  money  for  the  making  of  improve- 
ments to  the  water  system.  The  new  company 
is  incorporated  with  a  capital  stock  of  $2,000,- 
000.  The  incorporators  are :  G.  E.  Hofifmas- 
ter,  Pittsburgh,  Pa. ;  H.  V.  Davis,  Wilmington, 
Del.;  O.  B.  Thornburg,  Clifton,  Pa.;  R.  M. 
Wilson,  Ashinwall,  Pa. ;  A.  A.  Adams  of  Pitts- 
burg,  Pa. 

Michigan. 

The  officials  of  Brighton,  Mich.,  contem- 
plate installing  a  village  waterworks  at  an 
estimated  cost  of  $20,000.  The  proposition 
will  be  submitted  to  the  citizens  at  an  elec- 
tion. 

Following  bids  were  received  by  Wm.  F. 
Jahnke,  Clerk,  Board  of  Water  Commission- 
ers, Saginaw,  Mich.,  for  installing  two  new 
pumps  in  the  eastern  district  pumping  station : 
.■\lert  Pipe  &  Supply  Co.,  advance  pump  (du- 
plex), $2,475;  condenser  pump,  $530;  Laid- 
!aw-Dun-Gordon    Co.,    crank     nnd     ilv     wheel 


pump,  $9,750  for  two;  condenser  inimp,  $-24: 
Henry  R.  V.'orthington,  duplex  pump,  J.j^g;! 
for  two;  condenser  pump,  $590  for  two;  Faij 
banks,  Morse  &  Co.,  duplex  pump,  $2,2-2i' 
condenser  pump,  $441 ;  condenser  pump.  p,(, 

The  Board  of  Water  Commissioners  c 
Saginaw-,  Mich.,  W'm.  F.  Jahnke.  Clerk,  h: 
passed  a  resolution  ordering  the  laying  of 
6-in.  water  main  in  .Stone  St.,  between  Coi 
gress  Ave.  and  L'nion  Ave.,  together  with  tl 
necessary  hydrants,  valves  and  specials. 

The  electors  of  Grand  Haven,  Mich.,  ha\ 
voted  the  issuance  of  bonds  in  the  sum  of  $60 
000  for  m.aking  extensions  and  improving  tj 
waterworks  system  of  the  city.  The  wat( 
will  be  secured  from  wells  sunk  along  tl 
beach  of  Lake  Michigan. 

Minnesota. 

•J»Bids  will  lie  received  until  8  p.  m.,  Man 
7.  by  City  Council,  Hill  City,  Minn.,  for  tl 
construction  of  a  complete  city  water  worl 
system.  Separate  contracts  will  be  awardi 
for  the  following:  (1)  Tower  and  tank.  (: 
Engine  and  pump.  (3)  Well.  (4)  Engii 
house  and  foundations  for  the  tank.  etc.  l.' 
Pipe  and  fittings.  (6)  Trenching  of  s 
blocks  or  more.  D.  V.  Case  &  Brooniha 
Duluth,   Minn.,  are  engineers. 

Plans  have  been  prepared  by  D.  V.  Case 
Broomhall  of  Duluth,  Minn.,  for  the  install: 
tion  of  a  municipal  waterworks  system  in  II 
City,  Minn.,  at  an  estimated  cost  of  $l-j,iiii 
The.  work  will  include  the  laying  of  eis 
blocks  of  mains  and  the  erection  of  a  5n.(iiii 
gal.  steel  water  tank.  Bids  will  be  asked  in 
mediately. 

The  Village  Council  of  Kerkhoven.  Mini 
is  having  plans  and  estimates  prepared  for 
proposed  system  of  waterworks.  A  propos 
tion  to  bond  the  village  for  the  improveniPi 
will  probably  be  submitted  to  the  voter;  , 
the  March  election. 

Missouri. 

^Bids  will  be  received  until  9  a.  ni..  M.ir. 
4.  by  Board  of  Managers  State  Hospital,  X 
vada.  Mo.,  for  the  erection  of  a  steel  wati 
tower  with  a  capacity  of  100.000  gals.  Plar 
and  specifications  are  on  file  with  J.  J.  .Mfnr 
Secretary   of   the    Board. 

Nebraska. 

.\  petition  has  been  circulated  in  Sidne 
N'eb..  providing  for  an  election  to  vote  on  tl 
issuance  of  bonds  in  the  sum  of  $10,000  to  c: 
tend  the  water  mains. 

New  York. 

®The  Snow  Steam  Pump  Works  of  Buffal' 
N.  Y.,  has  been  awarded  the  contract  for  t! 
furnishing  and  installing  a  3,500,000-g! 
pumping  engine  for  the  citv  of  Sioux  City,  I; 
at  $11,895.     Bids  were  opened   Feb.   10. 

The  officials  of  Watervliet,  N.  Y..  conten 
plate  installing  a  waterworks  system. 

Comptroller  Edward  S:  Osborrie  of  Roche 
ter,  N.  Y.,  has  sold  citv  waterworks  iniprfv 
ment  bonds  to  the  amount  of  $2.30,000  to  C, 
Bassett  of  Bufifalo,  N.  Y. 

The  city  of  Little  Falls,  N.  Y.,  O.  J.  Dem 
ster.  City  Engineer,  will  construct  a  pipe  lii 
across  Hanson  Island  about  June.  Plans  :" 
estimates  have  not  been  prepared. 

Engineer  C.  C.  Hopkins  of  Rochester. 
Y.,  is  preparing  plans  for  the  construction 
a  new  waterworks  for  the  village  of  Wolci 
N.  Y.,  to  cost  between  $35,000  and  S40.i« 
The  water  supply  will  be  secured  from  sprin- 
The  work  w;ill  be  in  charge  of  the  Vill: 
Council. 

North  Carolina. 

The  Wake  Water  Co.,  of  Raleigh,  N.  ( 
which  plans  the  construction  of  a  storai 
reservoir,  has  not  had  plans  perfected  for  tl 
improvement.     E.  B.  Bain  is  official  in  charg 

Ohio. 

An  extensive  report  has  been  submitted 
the  city  officials  of  Alliance,  O..  by  Constiltii 
Engineers  Chester  &  Fleming,  Pittsburgh.  P. 
covering  a  complete  investigation  of  the  wat 
supply  with  recommendations  involving  tl 
construction  of  several  storage  reservoirs  ai 
other  improvements. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Oklahoma, 
a  recent  mass  meeting  of  citizens  of  Pur- 
ei  Okla..  a  movement  was  started  looking 
jv  :d  the  construction  of  a  waterworks  and 
n'ectric  light  plant.  A  committee  has  been 
pjnted  to  co-operate  with  the  City  Commis- 
iolrs. 

Oregon. 

wn  of  Cornelias,  Ore.,  will  vote  on  a 
m  to  bond  the  town  for  $27,000  for 

.nation  of  a  water  system.  It  is  pro- 
o;i  to  install  a  gravity  system  and  take  the 
tar  from  Roderick  Creek,  west  of  tow-n. 

Pennsylvania. 

.  chitect  Thomas   H.   .Scott   of   Pittsburgh, 
a  las  completed  plans  for  the  new  pumping 
=    1  to  be  built  by  the  city  at  the  Aspin- 
.ition  plant,  which  will  be  used  to  sup- 
North   Side   with   pure   water.     The 
la    for  the  plant,  w^hich  will  be  121x180  ft. 
I  'e.  call  for  a  building  of  concrete,  brick. 
Did  terra  cotta.  to'^cost  about  $200,000 
1-     C.     O.     Daughhaday,     529     Oliver 
:  ittsburg.    Pa.,    has   completed   90   per 
the   plans   for   the   construction   of   a 
■lO-gal.   reservoir   for   the   North   Side 
-hurg.    estimated    to     cost    ^1,000,000. 
rk   will   include    excavating,'  embank- 
i  fill,  concrete,  and  a  60-in.  steel  pipe. 
■racts  will  be  let  about  April  1. 

South  Carolina. 

he  City  Council  of  Columbia.  S.  C,  has 
1  contract  to  the  A.nierican  Machinery  Co., 
f  'harlotte.  to  repair  the  power  pumping 
am  at  the  citj'  waterworks  for  $-5,892. 


South  Dakota. 
The  city  of  Yankton.  S.  Dak.,  plans  mak- 
ing extensions  to  the  prc-ent  water  svstem  at 
an  estimated  cost  of  $tK'.000.  The  work  will 
include  relaying  old  ni;>ins  with  cast  iron 
pipes,  construction  of  a  standpipc,  sinking  of 
wells,  etc.  A  bond  election  will  be  held.  Hugh 
C.  Leibec  is  City  Engineer. 

Texas. 

The  City  Council  of  Huntsville,  Tex.,  has 
decided  to  abandon  the  project  of  pumping 
the  water  from  Rocky  Creek  to  town  to  be 
used  for  domestic  purpose,:;.  Another  well  will 
be  sunk  to  furnish  additional  supply  of  water. 

The  Commercial  Club  of  Pecos,  Tex.,  is 
carrying  on  investigation.-^  looking  to  the  se- 
curing of  a  large  supply  of  soft  water.  Twen- 
ty-five analysis  have  been  made  and  a  supply 
16  miles  from  the  city  has  about  been  agreed 
upon.  The  cost,  it  is  estimated,  will  be  be- 
tween  $65,000   and  $80,000. 

The  Water  Commission  of  Waco,  Tex.,  has 
passed  resolutions  calling  on  the  City  Com- 
mission to  call  an  election  to  pass  on  the  issu- 
ance of  $400,000  for  enlargement  of  the  water 
plant  to  meet  the  rapid  growth  of  the  city. 

Utah. 

®The  Utah  Engineering  &  M.ichinery  Co.. 
Salt  Lake  City,  Utah,  has  been  awarded  the 
contract  by  the  city  of  Manhattan,  Mont.,  for 
furnishing  a  Multistage  centrifugal  underwrit- 
ers' fire  pump  with  a  capacity  of  750  gals,  per 
minute  and  a  working  pressure  of  100  lbs.  per 
sq.  in.,  w  ith  pipe  connections ;  also  a  motor. 
The  contract  price  is  $1,997.  Bids  were 
opened  Feb.  19. 


Washington. 

•J>Bids  will  be  received  until  7 :30  p.  n 
March  11,  by  Town  Council.  Rockford,  Was! 
for  supplying  1,000  ft.  of  6-in.  iron  wat< 
mains  and  2,000  ft.  of  4-in.  iron  mains  ar 
necessary  connections  or  for  less  quantitii 
according  to  snecifications  on  file  with  Ca 
W".  McDowell,  City  Clerk. 

Wisconsin. 

®The  Massillon  Iron  &  Steel  Co..  The  Rool 
cry.  Chicago,  III.,  has  been  awarded  the  coi 
tract  by  the  Village  Board  of  Owen,  Wi: 
Geo.  D.  Richards.  Clerk,  for  furnishing  8.0i 
ft.  of  cast-iron  pipe  and  -1,800  lbs.  of  specia 
."t  $25.40  and  $.02%  per  lb.,  respectively.  Tl 
Chicago  Bridge  &  Iron  Co.,  Chicago,  securt 
tlie  contract  for  constructing  the  90-ft.  ste 
lower  and  tank  at  $2,700.  W.  G.  Kirchoffe 
Madison,  Wis.,  is  Engineer.  Bids  w-e: 
opened  Feb.  20. 

Wyoming. 

■T»Bids  will  be  received  until  8  p.  m.,  Man 
I  by  W.  J.   Sisk,  Town  Clerk,  Thermopol 
\\'yo.,   for  the  construction  and  extension 
the  water  works  system. 

Canada. 

The  fire,  water,  light  and  power  committ' 
of  the  City  Council.  Winnipeg.  Man.,  has  i 
structed  the  City  Engineer  to  submit  plai 
and  estimates  of  the  cost  of  extendin,g  tl 
water  system  to  Poplar  Springs.  The  cost  i 
the  work,  it  is  thought,  will  exceed  $1.100.0C 

The  City  Council  of  Wadena,  Sask.,  w 
proceed  at  once  to  develop  a  complete  syste 
of  waterworks,  sewage  disposal  and  electr 
light,  at  a  co.st  of  $110,000. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

'•nllivan.    Long   &    Hagerty    of    Bessemer, 

ve  been   awarded   the  contract  by  the 

!    Revenue,   Jeflferson   County,   Birm- 

Ala.,    for    the    construction    of     the 
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California. 

®Bids  were  received  Feb.  19  by  the  City  of 
Oakland.  Cal.,  Perry  F.  Brown.  City  En- 
gineer, for  constructing  a  sewer  in  36th  and 
35  Ave.,  the  contract  being  awarded  to  John 
Heafev.     The  bids  received  were  as  follows ; 


15 

4  ft. 

M.  H. 

6.5  ft. 

S30.00 
44.00 
33.00 
55.00 
40.00 
55.00 
35.00 
40.00 
40.00 
60.00 
37.20 
40.00 
35.00 
45.00 
35.00 
30.00 


1 

16 

15 

S  in. 

.5x16 

5x1  S 

L.  H. 

T's. 

T's. 

7  a. 

6.5  ft. 

6.5  ft. 

Totals. 

$10.00 

$3.00 

$4.00 

$11,285 

6.00 

1.50 

2.10 

10,858 

8.00 

2.50 

3.00 

11,123 

20.00 

1.50 

2.00 

10.681 

12.00 

1.50 

175 

9.222 

10.00 

.50 

.60 

9,936 

8.00 

2.50 

3.00 

13,187 

15.00 
10.00 

1.25 
3.00 

1.65 
4.P0 

10,345 
8.339 

15  00 

1.38 

1.95 

10,868 

9.00 

3.37 

4.00 

11.949 

7.50 

2.00 

3.00 

12,632 

15.00 

1.15 

1.75 

9.022 

- 10.00 

2.S0 

3.0C 

10,279 

10.00 

2.00 

2.00 

9.709 

12.00 

2.50 

2.80 

8,870 

Bity  .sanitary  sewer  at  Boyles,  Ala.,  for 
9!50.  The  work  includes  24-in.  terra  cotta, 
ii.  cast  iron,  20-in.  terra  cotta,  18-in.  terra 
Bi,  15-in.  terra  cotta,  12-in.  terra  cotta,  12- 
i|:ast  iron  and  10-in.  terra  cotta  pipe,  36 
1  holes.  100  cu.  yds.  of  concrete,  about  three 
>'?  of  sewer.  Bids  were  opened  Feb.  15. 
'    '^alter  is  Sanitary   Engineer. 

Arkansas. 

E.  Hale,  of  Pine  Bluff.  Ark,  has  been 
larded  the  contract  by  the  Commissioners 
|j  Sewer  District  No.  15,  for  the  construc- 
i'  of  a  sanitary'  sewer  svstem  for  S7.282. 
J  J.  Parkes,  203  Citizens  Bank  Bldg.,  is 
3  ineer.     Bids  were  opened  Feb.   17. 

ngineers  Dickinson  &  Watkins,  State  Nat. 
!;k  Bld.g.,  Little  Rock.  Ark.,  have  been 
li  rded  the  engineering  for  the  new  sewer 
3  em  to  be  installed  by  the  city  of  DeQueen. 
\  ■  The  system  w-ill  cost  approximately 
q300  and  the  contract  for  construction  will 
'  "■  :;;  soon  as  the  plans  are   ready 


The  Board  of  Public  Works  of  San  Fran- 
cisco, Calif.,  has  requested  the  Supervisors 
to  set  aside  $60,000  out  of  the  proceeds  of  the 
sale  of  sewer  bonds  of  1904  for  the  construc- 
tion of  a  sewer  in  Pierce  St.,  from  Bay  St.. 
to   Lewis. 

The  Board  of  Supervisors  of  Orange  Coun- 
ty, Santa  .\na,  Calif.,  has  granted  a  petition 
of  Geo.  McPhee,  chairman  of  the  sewer  com- 
mittee of  the  City  Council,  Santa  .Ana,  for  a 
right  of  way  for  the  sewer  line  along  the 
county  roads  to  the  ocean.  It  is  proposed  to 
construct  an  outfall   sewer. 

Georgia. 

The  Board  of  Health  of  Atlanta,  Ga.,  has 
accepted  the  specifications  for  a  new  crema- 
tory or  incinerating  plant  which  have  been 
prepared  by  Chief  Engineer  of  Construction 
R.  M.  Clayton.  Bids  will  be  advertised  for 
at  once.  The  specifications  for  the  new  in- 
cinerator provides  for  a  building  made  of  red 
brick  and  lined  with  fire  brick  with  a  dimen- 
sion  of   about   50x125    ft.,    and   a   smokestack 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


about  1-50  ft.  in  height.  The  plant  is  to  d 
stroy  2.50  tons  of  garbage  and  refuse  eve 
24  hours  under  a  high  pressure  of  an  averai 
of  150  degrees  in  the  combustion  chamber, 
complete  plant  is  to  generate  1,500  boil 
horse-power  which  will  be  sufficient  to  eith< 
pump  the  city  water  or  furnish  a  lighting  sy 
tern.  The  estimated  cost  is  between  $300,0 
and  $400,000, 

Idaho. 

The    City    Council    of     Pocatello,    Ida.,   h 
created      five      lateral      sewer     districts, 
take     in     24%     blocks     in    the    West    Sic 
extending     from     Harrison     Ave.,     west 
Hayes  .\ve.,  and  from   Hayden  St.,  south 
Lewis   St. ;   also  about  51  blocks   in   the  Ea 
Side.     Bonds   will  be   issued   to  pay    for   t' 
construction    of    the   sewers. 

Illinois. 

^Bids  will  be  received  by  the  Board  ' 
Local  Improvements.  Chicago.  111.,  E. 
Glaskin,  Secretarj-.  until  11  a.  m..  March  C.  f 
furnishing  the  materials,  labor,  etc.,  necessa 
to  construct  brick  and  tile  pipe  sewers  in  t' 
following  streets :  Euclid  Ave..  W.  43rd  S 
Iowa  St..  W.  114th  St..  Walden  Parkwa 
Bennett  .4.ve..  S  Center  .'\ve..  N.  44th  Av 
Melrose  St.,  School  St.,  Roscoe  St..  W.  63 
St.,  W.  67th  St.,  W.  69th  St.,  W.  71st  St., 
Claremont  Ave.,  S.  Oakley  .\ve..  S.  Irvii 
Ave. 

4*Bids  will  be  received  until  10  a.  m.,  Mar 
4.  by  Board  of  Local  Imorovements.  W. 
Welch.  Clerk.  Joliet,  III.,  for  the  improveme 
of  Mississippi  Ave.  and  Grant  Ave.  by  t 
construction  of  sewers,  etc.  Plans  and  spe 
ifications  are  on  file  with  H.  A.  Stevens,  Ci 
Engineer. 

^•Bids  will  be  received  until  9  a.  m..  Fc 
29.  b}'  Board  of  Local  Improvements,  Gale 
burg.  111.,  for  the  construction  of  a  sewer 
Henderson  St.,  and  other  streets ;  also  f 
the  construction  of  a  sewer  on  North  Bro: 
St.  and  Main  St.  requiring  the  following  a 
proximate  quantities :  967  lin.  ft.  of  24-i 
pipe.  3.424  lin.  ft.  of  19-in.  pipe,  1,902  lin. 
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of  I5-in.  pipe,  292  lin.  ft.  of  12-iii  pipe.  20 
manholes.  12  catchbasins.  F.  M.  Connelly  is 
City  Engineer. 

The  Board  of  Local  Improvements  ot 
Bloomington,  111.,  has  rejected  all  bids  re- 
ceived for  the  laving  of  the  Oak  St^  sewer 
pipe  and  the  Woodland  Ave.  and  Jackson 
St.  pipe  sewer. 

Indiana. 

The   Town   Council   of   Walkerton,    Ind.,   is 
.igain    agitating    the    installation    of    a    sewer 
system.     It  is  planned  to  commence  construc- 
tion work  in   the  spring. 
Iowa. 

^Bids  will  be  received  until  March  13,  by 
City  Council,  Des  Moines,  la.,  it  is  said,  for 
the  construction  of  the  proposed  Greenwood 
Park  system  with  a  septic  tank  at  44th  and 
Grand  Ave.     J.  W.  Budd  is  City  Engineer. 

®Bids  were  opened  Feb.  20  by  the  City  of 
Tipton,  la.,  for  constructing  a  sanitary  sewer 
system  for  which  the  Iowa  Engmeenng  Co., 
Clinton,  la.,  is  the  Consulting  Engineer  con- 
tracts being  let  as  follows :.  City  sewer  J.  W 
Smith  &  Son,  Oklahoma  City,  Okla.,  $53,9/9; 
outlet  at  septic  tank  and  dosing  chamber,  M. 
Tschir-'i  &  Sons,  Dubuque,  la.,  at  $563  and 
$3  521;  filter  beds.  Grant  Baker,  lipton,  la., 
at  $2  822.  The  bids  received  on  the  construc- 
tion of  the  city  sewers  were  as  follows:  (1) 
standing  for  bid  of  J.  W.  Smith  &  Son  Okla- 
homa Citv,  Okla. ;  (2)  for  bid  of  C  B.  Mc- 
Namara.  Dubuque,  la. ;  (3)  F.  C.  Robinson, 
Manitowoc.  Wis. ;  (4)  Garbench  &  A.nderson 
Sheldon,  la.;  (5)  Lana  Construction  Co 
Harlan,  la. : 

15-in.  vitrified    pipe    laid 3.420  ft.      $  j.]'. 

12-in.  vitrified    pipe    laid 4,500  ft.  l.-s 

10-in.  vitrified    p  pe     aid 10,550  ft. 

8-in.  vitrified    pipe    laid ^  '  is  ft 

12-in.  c.   i.   pipe  laid i?S  ft 

10-in.  c.   i.   pipe  .aid i^-  'f- 

8-in.  c.   i.   pipe  laid 4&  it. 

Manholes  „ 

Flush  tanks?   "* 

Totals     *53,979 


Contracts  Nos.  79,  81,  84  and  8-5,  Sanitary 
Sewers  in  Frederick  Road,  High  Level  In- 
terceptor, Section  No.  5,  Lateral  Sewers  in 
Light  and  Gay  Sts.,  and  house  connections 
across  footways  :  Sanitary  Contract  79 — Mar- 
tin J.  Beach,  809  American  Bldg.,  Baltimore, 
Md.,  $35,527;  James  Ferry  &  Sons,  Crafton 
Station,  Pittsburgh,  Pa.,  $37,6-39;  David  M. 
Andrew  Co.,  Baltimore,  Md.,  $38,351;  B.  F. 
Sweeten  &  Co..  Baltimore,  Md.,  $33,678;  Gal- 
lagher-Bayle  &  Muller,  Baltimore,  Md..  $40,- 
054;  The  Whiting-Turner  Construction  Co., 
Baltimore,  Md.,  $40,565 ;  Rvan  &  ReiUey,  2.300 
W  Lexington  St.,  Baltimore,  Md.,  $46,885. 
Section  No.  81.— Ryan  &  Reilley,  2300  W.  Lex- 
ington St.,  Baltimore,  Md.,  $171,368;  Whiting- 
Turner  Const.  Co.,  Baltimore.  Md.,  $177,911; 
J.  Connelly  Const.  Co.,  427  Schofield  Bldg.. 
Cleveland, 'Ohio,  $178,329;  B.  F.  Sweeten  & 
Son,  Baltimore,  Md.,  $180,542;  C.  B.  Clark 
&  Co..  1808  Greenmount  Ave.,  Baltimore,  Md.. 
$187,369.  Sanitary  Contract  No.  84.— Ryan  & 
Reilley,  2300  W.  Lexington  St.,  Baltimore. 
Md.,  $12,832;  The  Whiting-Turner  Construc- 
tion Co.,  Sexton  Bldg.,  Baltimore.  Md.,  $15,- 
057;  B.  F.  Sweeten  &  Son.  Baltimore,  Md., 
$17,460;  N.  A.  Middleton  &  Co..  Baltimore, 
Md.,  $18,139;  M.  J.  Beach,  809  American 
Bldg.,  Baltimore,  $20,757.  Sanitary  Contract 
No  85.— Gallagher,  Bovie  &  Muller,  Balti- 
more, Md.,  $24,712;  B.  F.  Sweeten  &  Son, 
Baltimore.  Md.,  $27,727;  Ryan  &  Reillv  Co., 
2300  W.  Lexington  St.,  Baltimore,  Md.,  $27,- 
768;  George  C.  Souder,  Lancaster,  Pa.,  $36,- 
600;   Middleton    Co.,   Baltimore,   Md.,  $39,003. 


(1) 

f2) 

(3) 

(4) 

(6) 

$  1.9J 

J  2.40 

t  1.94^2 

;  3.25 

f  3.50 

1.78 

2.00 

1.84 

3.00 

2.50 

1.06 

1.20 

1.20 

1.92 

2.00 

.63 

64 

.82% 

.60 

.85 

2.00 

2.50 

1.60 

3.26 

2.00 

1.50 

2.00 

1.50 

3.00 

2.00 

1.50 

2.00 

1.25 

2.80 

2.00 

36.00 

50.00 

60.00 

49.00 

70.00 

59.00 

60.00 

60.00 

95.00 

80.00 

$59,858 


$64,669 


$75,457 


$82,581 


City  Engineer  C.  H.  Young  of  Muscatine 
la,  lias  presented  plans  to  the  City  Council 
for  the  establishment  of  a  sewer  system  in 
the  flat  grounds  in  South  Muscatine.  The 
plans  provide  for  a  pumping  house,  to  in- 
clude a  pump,  gasoline  engine  and  a  smaller 
engine,  to  cost  $2,000. 

Kansas. 

®E.  M.  Ebv.  of  Wellington,  Kans..  has 
been  awarded 'the  contract  by  the  city  of  Se- 
dalia.  Mo.,  for  the  construction  of  vitrified 
pipe  sewers  in  District  No.  22  for  about  $12,- 
000.  Bids  were  opened  Feb.  19. 
Louisiana. 

The  Sewerage  and  Water  Board  of  New 
Orleans,  La.,  will  shortly  ask  for  bids  for 
the  lining  and  other  work  to  be  done  on  the 
lower  Claiborne  Canal  from  Elysian_Fields  to 
Lafayette   Ave.,   estimated   to   cost   $50,000. 

Maryland. 

©Gallagher,  Boyle  &  Muller,  120  Law  Bldg., 
Baltimore,  Md.,  have  been  awarded  the  con- 
tract by  the  Sewerage  Commission  of  that 
city  for  house  connections  across  footways, 
for  $24,712.     Bids  were  opened  Feb.  14. 

Plans  and  specifications  are  being  prepared 
by  City  Engineers  Crum  &  Davidson,  Freder- 
ick, Md.,  for  approximately  3,600  ft.  of  6-in. 
to  24-in.  vitrified  pipe  storm  water  sewers; 
4,500  sq.  yds.  of  vitrified  brick  paving,  and 
1,800  lin.  ft.  of  concrete  or  granite  curb. 
Work  will  be  advertised  in  March. 

A  joint  meeting  of  the  Commissioners  of 
the  State  Board  of  Health  of  Maryland,  of 
Prince  George's  County,  Montgomery  Coun- 
ty and  the  officials  of  the  District  of  Colum- 
bia, was  held  Feb.  24  in  Washington,  D.  C, 
to  consider  a  plan  for  a  metropolitan  sewer- 
age system  that  will  allow  the  sewers  of  the 
contiguous  Maryland  communities  to  connect 
with  the  Washington   system. 

Following  bids  were  received  by  the  Board 
of    .\wards    of    Baltimore,    Md.,   on    Sanitary 


Massachusetts. 

The  Harbor  Board  of  Lynn,  Mass.,  William 
E.  Dorman,  Chairman,  has  recommended  to 
that  city  radical  changes  in  the  method  of 
Lynn's  sewage  disposal,  which  will  cost  the 
city   many  thousands. 

Commissioner  of  Public  Works  Louis  K. 
Rourke  of  Boston,  Mass.,  has  submitted  fig- 
ures to  the  mayor  for  the  proposed  filling  of 
South  bay  and  installation  of  a  new  sewerage 
svstem  for  the  South  End.  totaling  nearly 
$9,000,000.  Of  the  amount  it  is  estimated  tha't 
$4,000,675  will  be  required  for  the  sewer  sys- 
tem. 

Minnesota. 

^Bids  will  be  received  until  3  p.  m.,  March 
18,  by  City  Council,  Willmar,  Minn.,  for  the 
construction  and  installation  of  a  sanitary 
sewer  system,  storm  or  surface  water  sewer 
and  septic  tank,  sludge  beds,  etc.  The  total 
length  is  approximately  46,000  ft.  including 
the  drain  tile  for  the  outlet.  Plans  and  speci- 
fications are  on  file  at  the  office  of  the  Build- 
ers' E.xchange,  Fargo,  N.  Dak.,  and  with  the 
City  Clerk,  Hans  Gunderson,  Willmar,  Minn. 

®The  city  of  Minneapolis,  Minn.,  on  Feb. 
9  awarded  the  contract  for  supplying  the 
sewer  pipe  for  the  year  1912  to  the  Streator 
Clay  Mfg.  Co.,  of  Streator,  111. 

Engineer  Lang  has  submitted  plans  to  the 
City  Council  of  Chisholm,  Minn.,  for  the  sewer 
disposal  tank  to  be  constructed,  for  which 
the  sum  of  $25,000  has  been  set  aside  by  the 
council.  The  plans  will  be  submitted  to  the 
State  Board  of   Health   for  approval. 

Missouri. 

®H.  F.  Heman,  1106  Chemical  Bldg.,  St. 
Louis,  Mo.,  has  been  awarded  the  contract  by 
the  Board  of  Public  Improvements.  _C.  A. 
Moreno,  Secy.,  St.  Louis,  for  the  construc- 
tion of  sewers  in  Harlem  Creek  Sewer  Dis- 
trict No.  4,  for  $11,688.  Bids  were  opened 
Feb.   16. 


City  Clerk  J.  H.  Langston  pi  Springfiel 
Mo.,  will  sell  bonds  March  5  in  the  sum  ( 
$100,000   for   sewer  work. 

Montana. 

The  City  Council  of  Lewiston,  Mont,  h; 
adopted  the  preliminary  plans  of  the  city  ei 
gineer  for  the  east  side  sewer  project.  Th 
system  will  cost  approximately  $50,000.  Bii 
will  be  asked  shortly. 

Nebraska. 

The  City  Council  of  Hastings,  Neb,,  h. 
authorized  the  sewer  committee  to  procei 
with  preparations  for  the  provision  of  adc' 
tional  settling  basins,  for  the  disposal  of  sev 
age  at  the  sewer  farm.  The  work  will  nccel 
sitate  the  installation  of  a  centrifugal  pu» 
with  gasoline  engine  equipment. 
New  Jersey. 

The  Town  Council  of  Guttenberg,  Hudsc 
County,  N.  J.,  has  adopted  a  resolution  d 
daring  its  intention  to  order  the  construi 
tion  of  a  12-in.  vitrified  pipe  sewer  in  Adan 
St.,  from  its  north  end  to  26th  St.  Eir 
Nothacker   is   Town   Clerk. 

New  York. 

©Goldsmith  &  Stephens,  of  Albany.  \.  \ 
have  been  awarded  the  contract  by  the  Boai 
of  Contract  &  Supply  of  that  city,  for  tl 
construction  of  the  Osborne  St.  sewer.  Bii 
were  opened  Feb.  19. 

The  city  of  Binghamton,  N.  Y.,  will  1 
contracts  about  April  15  for  the  constructic 
of  18.579  lin.  ft.  of  new  sewers,  estimated  < 
cost  $33,325.  The  work  includes  sanitary  ai 
storm  water  sewers  from  8-in.  to  30-in.  i 
diameter.  Plans  were  prepared  by  City  Ei 
gineer  John  A.  Giles. 

North  Carolina. 

Plans  have  been  prepared  by  Engineer 
N.  Ambler  of  Winston-Salem,  N.  C,  for  tl 
construction  of  the  East  Winston  and  Petei 
Creek  sewer  line  at  an  estimated  cost  of  b( 
tween  $40,000  and  $50,000.  Mayor  R.  I.  Da 
ton  is  in  charge  of  the  work. 

Ohio. 

•i-Bids  will  be  received  until  noon.  Marc 
1.  by  Board  of  Public  Service  of  Marioi 
Ohio,  for  the  construction  of  sewers  in  Par 
St.  and  Summit  St.  The  work  will  include 
manholes  and  iron  covers  and  necessary 
and  6-in.  pipe.  E.  A.  Scott,  Marion,  0., 
Engineer. 

®Wm.  McDowell  &  Son,  of  Cleveland,  0 
have  been  awarded  the  contract  by  the  Df 
partment  of  Public  Service  of  that  city  fc 
the  construction  of  sewers  in  the  followin 
streets,  avenues  and  thoroughfares:  Madiso 
Ave.,  and  West  112th  St.,  at  $21,105.  Wn 
Lehman,  of  Cleveland,  secured  the  contra( 
for  constructing  a  sewer  in  Davenport  M'l 
Bids  were  opened  Feb.  21. 

®The  Department  of  Public  Service  of  Sa, 
lem,  O.,  has  awarded  the  contract  for  the  cor 
struction  of  a  sewage  disposal  plant  to  ^^ 
H  Rallston  of  Mt.  Vernon.  O.,  for  $48,39! 
divided  as  follows:  Grading.  $5,900;  cor 
Crete  and  masonry,  $5,123:  filter  material,  $37 
375.  Preliminary  estimates  have  placed  th 
cost  of  the  iron  construction  work  at  $1,00 
and  the  railroad  siding  at  $1,500.  Other  bid 
ders  were  J.  C.  Devine.  Alliance.  O..  $55,05i 
Martin  P.  Connelly  &  Sons  of  Youngstowr 
O..  $.59,705  and  the  C.  M.  Neeld  Construe 
tion   Co.,  of   Pittsburg,  Pa.,  $65,206. 

®The  Board  of  Control  of  Columbus,  0 
has  awarded  the  following  contracts  for  tn 
construction  of  sewers:  In  Grace  St.,  fror 
Harris  to  Hague  Aves..  Ames  Bros.,  Colum 
bus;  sewer  in  Long  St..  from  Franklin  Par 
to  the  alley  west  of  Woodland  Ave._,  Ame 
Bros.:  sewer  in  the  alley  west  of  Wisconsi) 
Ave.,  to  J.  F.  Rverson,  Columbus;  sewer  n 
Cole  St..  to  R.  D.  Fulton,  Columbus;  sewe 
in  the  alley  west  of  Parsons  Ave.,  fror 
Beck  St.,  to  the  alley  north,  B.  F.  Beleni> 
Columbus. 

A  resolution  has  been  introduced  in  th 
Citv  Council  of  Cincinnati.  O.,  providing  fo 
the'  establishment  of  a  municipal  garbage  re 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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plant  at  the  expiration  of  the  present 
ar  contract. 
State  Board  of  Engineers  has  ap- 
the  plans  and  specifications  as  pre- 
by  City  Engineer  Carey  Pratt  of  Ur- 
0.,  for  the  construction  of  a  sanitary 
we'system  in  Urbana.  A.  Elliott  Kimberly. 
alubus  Savings  &  Trust  Bldg.,  of  Colnni- 
15,  ['.,  has  been  retained  as  Consulting  En- 
ne( 

Tf  City  Council  of  Troy,  O.,  has. decided 

he  a   survey  made  to   ascertain   whether 

\v/ld  be  possible  to  connect  with  the  trunk 

\vf  on  Canal  St..  by  constructing  a  system 

t;2  care  of  the  territory  bounded  by  Ra- 

r,  larket  and   Grant   Sts. 

CfUiIting  Engineer  Walter  J.   Sherman  "f 

;£  &•  Sherman.  The  Nasby.  Toledo,  O..  at 

■   meeting  of  the  Toledo  Civic  Fedcr.i- 

■mmonded    the    construction     of     a 

-.  uiiMi  plant  near  the  mouth  of  Ten-!\Iile 

et     The  engineer  estimates  the  cost  of  an 

minting   sewer   alona    the   north    bank   of 

'cek    at    $ia').000,    and    of    an    inter- 

i-wer  along   the   south   bank  of  Ten- 

vk   at  $28(;,(5r,2,   or  $428,T4o,   depend- 

!  the  location. 

iave  been  prepared  by  City  Engineer 
tte  of  Alliance.  O.,  for  the  construc- 
I  OnO  ft.  of  15-in..  1.600  ft.  of  12-in.. 
:"  10-in..  arid  oOO  ft.  of  8-in.  vitrified 
rs,  including  12  manholes.  The  es- 
iist  is  $."i.OOO.  J.  F.  Hogan  is  Direc- 
'iiblic   Service. 

Oregon. 

i  cowing   bids    were    received   by   the    City 

lU  il   of   Portland,   Ore.,   for   the   construc- 

II  if    the    Olmstead    district     sewer:      W. 

ni  $8,270;    J.    Kennedv    Construction    Co., 

:       E^   \V.     Riner,    $7.258 :    Consolidate 

Co..   $6.(i2.3 :    Johnson-Anderson    Co.. 

T.  Currigan.  $7.49(1 :   E.   Sandeberg. 

:]   Jeffery   &  Bufton.  $7,163. 

Pennsylvania. 

T  city  of  York,  Pa.,  contemplates  having 
If  which  were  prepared  about  five  years 
o  n'ised.  with  the  idea  of  securing  a  more 
■I  n  system  of  sewage  disposal  and  the 
Mistalling  the  same.  Providing  new 
'  made  a  bond  issue  will  be  held  to 
t<  Jii  the  proposition.  George  .V.  Warner 
ty  Engineer. 

pns  have  been  prepared  by  Consulting 
Heer  Clyde  Potts.  .30  Church  St..  New 
a  City,  for  the  construction  of  about  2% 


miles  of  new  sowt-rs  .uul  a  disposal  plant  in 
Xazareth,  Pa.  Work  will  probably  be  started 
as  soon  as  spring  opens  up.  A.  R.  William-^ 
and  Palmer  J.  Youn.g,  of  Nazareth,  are  in 
charge  of  the  work. 

The  City  Engineer  fif  Newcastle,  Pa.,  lias 
completed  pLnns  of  the  sewers  which  will 
have  to  be  constructed  in  order  to  connect 
the  sewer  system  with  the  proposed  sewage 
disposal  plant  on  Shaw's  Island.  Two  sewers 
will  be  built  at  an  estimated  cost  of  $22,000. 

Dr.  Samuel  G.  Di.xon  of  the  State  Board  of 
Health  has  approved  the  plans  prepared  by 
Borough  Engineer  R.  E.  Neumeyer  of  South 
Bethlehem,  Pa.,  for  the  construction  of  a 
sewage    disposal    plant. 

State  Health  Commissioner  Samuel  G.  Di.x- 
on  has  approved  plans  for  the  installation  of 
a  Sfwer  system  in  the  borough  of  L'niou- 
towm,   Pa. 

The  Borough  of  Port  .Allegheny,  Pa.,  will 
shortly  have  plans  prepared  for  the  installa- 
tion  of   a    sewerage   system. 

The  Borough  of  Coudersport,  Pa.,  con- 
templates having  plans  prep.ircd  for  the  con- 
struction   of   a    sewer    system. 

South  Carolina. 

-An  election  will  probably  be  held  in  .Ander- 
son, S.  C,  during  March  to  determine  whether 
or  not  the  city  shall  issue  $2.'),000  of  bonds 
for    sewerage    extension. 

South   Dakota. 

Plans  have  been  prepared  by  Engineer  S.  B. 
Howe  of  Sioux  Falls,  S.  Dak.,  for  the  in- 
stallation of  a  new  sewerage  system  for  that 
city,  estimated  to  cost  $19-").000.  The  con- 
tract will  probably  be  let  in  March.  Commis- 
sioner  H.    X'.  Gates  is  official  in   charge. 

Tennessee. 

•{•Bids  will  be  received  until  March  19.  by 
Water  Works  and  Sewerage  Commission. 
Jellico.  Tenn..  for  furnishing  necessary  labor 
and  material  for  the  construction  of  complete 
system  of  house  sewers,  comprising  4.8  miles 
of  8  to  12-in.  clay  pipe  sewers  with  all  man- 
holes and  accessories  without  pumping  or 
purification.  Plans  and  specifications  are  on 
file  with  A.  B.  !\fahan.  Secretary.  Jellico. 
Tenn..  or  with  Walter  G.  Kirkpatrick.  Jack- 
son,  Miss.,  Engineer. 

Texas. 

The  city  of  San  Benito,  Tex.,  will  vote 
March  9  on  the  issuance  of  bonds  for  the 
construction    of   20    miles    of    street    improve- 


ment and  $3,000  for  sewerage.  Estimates  on 
this  \vork  should  be  taken  up  with  the  Sail 
Benito  Commercial  Club. 

The  City  Council  of  Calvert.  Tex.,  has  en- 
tered into  a  contract  with  the  Fountain-Shaw 
Engineering  Co.  of  Dallas,  Tex.,  for  the  mak 
ing  of  all  necessary  estimates  incident  to  the 
construction  of  a  modern  sewer  system.  Bonds 
will  be  voted  upon  for  the  improvement. 

Vermont. 

City  Engineer  H.  M.  Mcintosh  of  Burlin.g- 
ton,  Vt.,  in  his  annual  report  to  the  Citv 
Council  suggests  the  construction  of  a  sew- 
age purification   plant. 

Washington. 

The  city  of  Bellingham,  Wash.,  will  prob 
ably  enlarge  the  existing  s;initary  sewer  on 
Broadway  St.,  from  Iloliy  to  Broadway  Park 
addition,  to  make  it  a  combined  storm  and 
sanitary  trunk  sewer.  The  estimated  cost  of 
the  work  is  $12,2-50.  A  hearing  on  the  pro- 
posed improvement  will  be  held  March  11, 
W.  H.  North  is  City  Engineer. 

The  City  Council  of  Kcnnewick,  Wash.,  has 
approved  the  plans  prepared  by  Engineers 
Hanford  &  Blackwell,  Hoge  Bldg.,  Seattle, 
Wash.,  for  the  installation  of  a  sewer  system. 

Plans  are  being  prepared  by  City  Engineer 
J.  M.  Crom  of  Cashmere,  Wash.,  for  the 
construction  of  new  sewers  at  an  estimated 
cost  of  $16,000.  Contract  will  be  let  .about 
March  25. 

Wisconsin. 

4*Bids  will  be  received  until  2  p  m..  Feb. 
28.  by  Board  of  Public  Works,  Oshkosh,  Wis.. 
for  the  construction  of  sewers  in  a  number 
o;    city   streets. 

The  City  Council  of  Lake  Geneva.  Wis., 
has  ordered  plans  and  specifications  to  be 
drawn  for  a  sewer  svstem  in  that  citv.  The 
^V.  S,  Shields  Co..  Hartford  Bldg..  Chicago, 
111.,  is  Engineer. 

The  Citv  Council  of  Merrill,  Wis.,  is  con- 
■iidering  the  proposed  construction  of  the 
sewer  in  the  Seventh  Ward  and  the  outlet  ex- 
tending from  Second  .St.  to  the  Wisconsin 
River  on  Mill  St.;  also  the  construction  of 
a    sewer  to   the   Second   Ward    school. 

Canada. 

4*Bids  will  be  received  until  noon,  March 
11,  by  City  Clerk,  Westmount,  Que.,  for  the 
construction  of  an  intercepting  sewer  in 
Western  .Ave.,  and  for  paving  Western  .Ave. 
Archibald   Currie  is  City  Surveyor. 
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f|  California, 

R'  City  Council  of  Oakland  has  adopted 
I  and  specifications  for  the  construction 
I  two-section  apron  wharf  in  the  Key 
t  basin  to  lie  parallel  to  the  rock  fill  and 
i  in  the  first  section  and  the  Southern 
Cc  mole  in  the  second.  The  plans  in- 
^  a  partial  reorganization  of  the  water 
I  plans  and  provide  wharf  space  for  deep 
ii  hipping,  a  belt  line  railway,  space  for 
Houses  and  like  facilities.  An  expenditure 
•proximately  $8.55,000  is  involved  in  the 
ijivement.  This  sum  is  available  under 
]  issues.  The  following  details  are  in- 
^i  in  the  proposed  work:  Apron  wharf, 
H  levee  in  Key  Route  basin,  reached  by 
iach  from  7th  St.,  facing  on  deep  water, 
jisions  2,000  by  65  ft.,  cost  estimated  at 
'{•00;  dredging  1,000,000  cu,  yds.  from  in 
':  of  quay  wall  along  First  St.  on  estuarv 
;•  front,  estimated  cost  $120,000:  stree't 
j  adjoining  First  St.  estuary  quay  wall  to 
docks  available  for  use,  estimated  cost 
)0;  belt  line  railway  to  be  used  by  all 
ers  on  quay  wall  and  First  St.,  estimated 
$10,000.  Harrv  Anderson  is  Commis- 
r  of   Public  Works   of   Oakland. 


Connecticut. 

The  Yale  University  .Alumni  .Advisory 
Board  Committee,  David  Daggett,  Secretary, 
New  TIaven,  Conn.,  has  recommended  the  ex- 
penditure of  $700,000  for  athletic  improve- 
ments. The  plan  includes  the  purchase  of  a 
tract  of  land  of  100  acres  or  more  on  Derby 
Ave.  across  from  the  present  A'ale  field  on 
which  to  build  a  stadium  to  seat  at  least  60,- 
000  persons.  It  is  proposed  also  to  build 
there  a  large  club  house  w-hich  wdll  contain 
a  grill,  baths,  etc.,  with  squash  courts  adjoin- 
ing. The  remainder  of  the  territory  will  be 
laid  out  for  football  fields,  baseball  diamonds 
and  tennis  courts. 

Delaware. 

^Bids  will  be  received  until  11  a.  m..  March 
18.  by  Maj.  R.  R.  Raymond.  U.  S.  Engineer, 
Wilmington,  Del.,  for  furnisliing  propelling 
machinery  and  electric  installation  for  repair 
of  the  U.  S.  inspection  boat  Gannet. 

District  of  Columbia. 

•J«Bids  will  be  received  until  March  5,  by 
Capt.  R.  J.  Burt,  Disbursing  Officer,  Signal 
Corps,  U.  S.  Army,  Washington,  D,  C,  for 
furnishin.g  wireless  station  equipment. 

•{•Bids    will   be   received   until    10:30   a.   m.. 


March  7,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C.,  for  furnishing  under  Canal 
Circular  686,  material  for  steel  cylinders, 
rivets,  wrought  iron  and  steel  pipe,  pipe  fit- 
tings, valves,  grease  cups,  hose,  twine  and 
lard  oil,  brake  rod  connection  pins,  coupler 
knuckle  pirs  and   steel   lirake  --hoc  keys. 

•{•Bids  will  be  received  until  2  p.  m.,  March 
7,  by  Commissioners  of  District  of  Columbia, 
Washington,  D,  C,  for  furnishing  and  in- 
stalling the  District  pumping  station,  a  water 
softening  plant.  .Specifications  may  be  ola- 
tained  of  the  Purchasing  Officer. 

4»Bids  will  be  received  until  11  a.  m.,  April 
6,  by  H.  R.  Stanford,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  about  22,575  sq.  yds.  of  oiled 
macadam  paving  at  the  U.  S.  Naval  Station, 
Pearl  Harbor,  Hawaii.  Plans  and  specifica- 
tions may  be  had  of  the  Commandant  of  the 
Naval  Station,  Honolulu. 

Florida. 

•{•Bids  will  be  received  until  3  p.  m.,  March 
29.  by  State  Building  Commissioner  at  the 
office  of  the  Governor,  Tallahassee.  Fl?  .  for 
the  construction  of  a  Supreme  Court  building 
to  be  erected  at  Tallahassee.  Building  75x125 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


50 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    No. 


ft.,  three  stories  in  height,  reinforced  concrete 
construction,  exterior  of  brick  and  terra  cotta. 
<team  heated.  Drawings  and  specifications  may 
lie  seen  at  office  of  the  Governor,  Tallahassee. 
Fla.,  and  at  office  of  P.  Thornton  Marye. 
Architect,  Candler  BIdg.,  Atlanta,  Ga. 

Idaho. 

A  10,000  H.  P.  hvdro-electric  plant  will  be 
built  on  the  Payette'  River,  near  Boise,  Idaho, 
for  C.  L.  Tallmadge,  37  Wall  St.,  New  York 
City.  Plans  and  specifications  are  now  being 
prepared  bv  the  W.  H.  Rosecrans  Engineering 
Co..  30  N.  La  Salle  St.,  Chicago,  111.,  the  Con- 
sulting Engineers,  for  the  work.  Bids  will  be 
received  in  about  30  days. 

Indiana. 

4iBids  will  be  received  until  11  a.  m.,  March 
30,  by  Capt.  E.  Sl  Stayer,  Quartermaster,  Fort 
Benjamin  Harrison,  Ind..  for  furnishing  and 
delivering  6  gage  cocks,  1  penberthy  injector, 
12  brass  plugs,  2  indicator  springs  and  1  hot 
water  thermometer. 

Minnesota. 

©Contracts  for  a  new  $1,000,000  coal  dock 
to  be  constructed  at  West  Duluth,  Minn.,  for 
the  Island  Creek  Coal  Co.  have  been  let  as 
follows:  Dredging,  Zenith  Dredging  Co..  Du- 
luth, superstructure,  Whitnev  Bros.,  Superior. 
Wis.;   machinery,   Heyl-Patterson    Co.,    Pitts- 

''"'■^-  A/r- 

Missouri. 

*Bids  will  be  received  until  noon.  March  20, 
by  Lieut.  Col.  Charles  L.  Potter,  U.  S.  Engi- 
neer, Liggett  Bldg.,  St.  Louis,  Mo.,  for  the 
construction  and  delivery  of  a  sternwheel 
steamboat  114  ft.  long,  21  ft.  wide. 

Montana. 

•J-Bids  will  be  received  until  2  p.  m.,  March 
21,  by  Commissioner  of  Indian  Affairs,  Wash- 
ington. D.  C,  for  furnishing  the  necessary 
labor  and  materials  for  the  erection  of  a  brick 
quarters  at  the  Crow  Indian  School,  Mont. 

Nebraska. 

•J«Bids  will  be  received  until  March  4,  by  J. 
I-:.  Baxter.  Deputy  Quartermaster,  Omaha, 
Nebr.,  for  furnishing  under  Schedule  No.  31, 
miscellaneous  quantity  of  anvils,  tools,  hard- 
ware, boiler  compound,  toe  calks,  hose,  pad- 
locks, cotton  waste,  carriage  whip  and  wheel- 
barrows. 

New  Jersey. 

•I«Bids  will  be  received  until  11  a.  m.,  March 
S,  by  Mai.  R.  R.  Ravmond.  U.  S.  Engineer, 
6th  and  King  Sts..  Wilmington,  Del.,  for 
dredging  at  Cold  Springs  Inlet  on  the  coast 
of  New  Jersey  about  3  miles  east  of  Cape  May 
Citv  and  16  miles  from  the  Delaware  Break- 
water. Stone  jetties  850  ft.  apart  have  been 
constructed  from  the  shore  seaward  to  deep 
water.  The  work  to  be  done  is  the  dredging 
of  a  channel  between  the  jetties  to  a  depth  of 
1-5  ft.  at  mean  low  water,  and  a  width  of  400 
ft.  over  a  length  of  about  .5,300_  ft.  The  quan- 
tity of  material  to  be  removed  is  about  850,000 
cu.  yds.  of  sea  sand  and  marsh  mud. 

•J^Eids  will  be  received  until  noon,  March 
21,  by  Col.  Wm.  T.  Rossell,  U.  S.  Engineer, 
39  Whitehall  St.,  New  York  City,  as  noted^  in 
our  last  issue,  for  the  following  dredging 
work:  In  Matawan  Creek,  amount  available, 
$2,500;  in  Raritan  River,  $18,000  available;  in 
South  River,  $5,500  available;  in  Shoal  Har- 
bor and  Compton  Creek,  $5,000  available;  in 
Shrewsbury  River,   $9,000  available. 

»|«Bids  will  be  received  from  8  to  8  ;30  p. 
m.,  March  11,  by  Committee  on  Public  Build- 
ings. Common  Council,  Newark.  N.  J.,  for 
furnishing  necessary  labor  and  material  for 
the  erection  of  the  new  almshouse  at  Ivy  Hill, 
South  Orange  Township,  N.  J.,  in  accordance 
with  plans  and  specifications  drawn  by  .T. 
O'Rourkc  &  Sons,  .Airchitect,  Essex  Bldg.. 
Clinton.  N.  J.,  and  George  W.  Knight,  Engi- 
neer. Frederick  J.  Fischer  is  Chairman  of 
the  Committee. 

Bids  will  he  received  until  11  a.  m.,  March 
8,  hv  Maj.  R.   R.  Raymond,   U.   S.  Engineer, 


Wilmington,     Del.,     for     dredging     at     Cold 
Springs  Inlet,  N.  J. 

New  Mexico. 
■^Bids  will  be  received  until  2  p.  m.,  March 
19,  by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  the  erection  of  a  brick  dor- 
mitory building  at  the  Albuquerque  Indian 
School,  New  Mexico. 

New  York. 

4«Bids  will  be  received  until  noon.  March 
10.  by  Col.  W.  M.  Black,  U.  S.  Engineer,  39 
Whitehall  St.,  New  York  City,  for  dredging 
and  rock  removal  in  Westchester  Creek,  N.  Y. 
The  work  consists  in  making  a  channel  8  ft. 
deep  at  mean  low  water,  and  100  ft.  bottom 
width  and  length  of  about  2,000  ft.  from  the 
East  River  across  the  estuary:  thence  80  ft. 
bottom  width  and  length  of  about  3,200  ft.  to 
•ibout  1,000  ft.  above  Seriven's  wharf;  thence 
60  ft.  bottom  width  and  length  of  about  9,000 
ft.  to  the  head  of  navigation  just  below  the 
fixed  bridge  at  Main  St.  in  the  town  of  West- 
chester. The  total  length  of  the  proposed 
channel  is  about  2%  miles.  The  amount  of 
material  to  be  removed  is  estimated  at  119,000 
cu.  yds.,  place  measurement  of  other  material 
than  ledge  rock,  and  broken  rock  and  bowlders 
Vs  cu.  yd.  in  size,  or  larger,  solid  measure- 
ment ;  020  cu.  yds.  of  ledge  rock,  place  meas- 
urement; 25  cu.  yds.  of  broken  rock  or  bowl- 
ders V2  up  to  2  cu.  yds.  in  size,  solid  meas- 
urement; and  IS  cu.  yds.  of  bowlders  exceed- 
ing 2  cu.  yds.  in  size,  sohd  measurement. 

•I«Bids  will  be  received  until  11  a.  m.,  March 
4  by  the  State  Tuberculosis  Commission,  State 
Capitol  Bldg.,  .Mbany,  N.  Y.,  for  the  con- 
struction of  administration  binlding  and  in- 
hrmary  and  two  duplicate  buildings  for  in- 
cipient cases  at  Norwich,  New  London  Coun- 
tv.  The  contractors  are  to  submit  bids  for 
■A\  work  included  in  the  specifications  -and 
in  accordance  with  drawings  and  specifica- 
tions of  Smith  &  Bassette,  Architects,  36  Pearl 
St.,  Hartford,  Conn. 

•i-Bids  will  be  received  until  1  p.  nr,  March 
2.  by  Charles  H.  Strong,  President  of  the 
Board  of  Managers  of  the  New  York  State 
Training  School  for  Girls.  Hudson,  N.  Y., 
for  cottages  Nos.  11  and  12,  and  branch  con- 
duit, including  construction,  heating,  plumb- 
ing and  electrical  work  at  the  New  York  State 
Training  School  for  Girls,  Hudson,  N.  Y. 

•f»Bids  will  be  received  until  10  a.  m., 'March 
4.  by  Commanding  Officer.  Torpedo  Depot, 
Fort  Totten,  N.  Y,,  for  furnishing  under  pro- 
posal 568,  211  cast  iron  automatic  submarine 
mine  anchors,  complete. 

•I«Bids  wil  Ibe  received  until  10  a.  m.,  March 
12,  b\-  Capt.  W.  D,  Davis,  Quartermaster. 
Plattsburg  Barracks,  N.  Y.,  for  the  construc- 
tion of  an  addition  to  stable  plan  139-H  at 
Plattsburg  Barracks,  N.  Y.,  including  plumb- 
ing. 

4»Bids  will  be  received  until  11  a.  m..  March 
25.  by  Lieut.  Col.  J.  G.  Warren,  U.  S,  Engi- 
neer, Buffalo,  N.  Y.,  for  the  construction  of 
timber  crib,  concrete  wing  walls,  Black  Rock 
Shiplock,  Buffalo,  N.  Y. 

4»Bids  will  be  received  until  noon.  March 
18,  by  Secretary,  Trustees  of  Public  Build- 
ings, Executive  Chamber,  Albany.  N-  Y..  for 
certain  items  of  work  in  connection  with  the 
reconstruction  of  the  State  Capitol,  Albany. 
.V  separate  and  distinct  proposal  is  requireil 
for  each  of  the  following  items  of  work : 
(a)  Heating  and  ventilation ;  (b)  plumbing 
and  drainage;  (e)  metal  window  frames,  sash 
and  glazing;  (d)  electric  elevators  and  eleva- 
tor fronts;  (e)  metal  window  frames,  sash 
and  glazing.  Each  proposal  shall  be  accom- 
panied by  a  certified  check  or  cash  deposit  for 
ihe  amount  indicated  below  for  the  several 
sections  of  the  work:  (a)  Heating  and  venti- 
lation. $3,000:  (b)  plumbing  and  drainage, 
$2.000 ;  (c)  electric  light  and  power  wirin,g, 
$2,500;  (d)  electric  elevators  and  elevator 
fronts,  $2,000:  fe)  metal  window  frames,  sash 
and  glazing,  $1,500.  And  the  contractors  to 
whom  the  awards  are  made  will  be  required  to 
furnish  surety  bonds  for  each  division  of  the 
work  in  amounts  as  follows:  (a)  Heating 
and    ventilation,    $30,000;    (b)    plumbing    and 


drainage,  $20,000  ;  (c)  electric  light  and  poJ 
wiring,  $25,000  ;  (d)  electric  elevators  and  e' 
vafor  fronts,  $20,000 ;  (e)  metal  wind! 
frames,  sash  and  glazing,  $15,000,  within  1 
days  from  date  of  notice  of  award  of  cd 
tract.  Failure  to  furnish  bond  within  the  til 
specified  will  cancel  the  notice  of  award 
contract  and  cause  forfeiture  of  certifj 
check  or  cash  deposited  with  bid.  Franklin i 
Ware  is  State  Architect.  [ 

North  Dakota.  1 

4«Bids  will  be  received  until  2  p.  m„  .\|' 
4,  by  Board  of  Pembina  County  Conimissiii 
ers.  Joseph  Morrison,  Chairman,  at  the  ofli 
of  W.  W.  Felson,  County  .\uditor,  Cavali 
N.  Dak.,  for  the  erection  of  courthouse  3 
jail  for  the  county,  according  to  plans  a 
specifications  prepared  by  Buechner  &  Or 
.Architects,  St.  Paul,  Minn. 

Ohio. 

^•Bids  will  be  received  until  noon,  March 
hy  W.  J.  Springborn,  Director  of  Public  Se 
ice,  Cleveland,  O.,  for  dredging  Cuyahc 
River.  W.  H.  Kirby  is  Secretary  of  the  I 
partment.  Specifications  may  be  obtained 
the  Chief  Engineer.  Official  advertiseiiii 
will  be  found  elsewhere  in  this  issue. 

City  Auditor  Coughlin  of  Cleveland,  0..  v 
receive  bids  on  April  8  for  the  purchase 
$145,000  park  bonds  issued  for  the  erection 
two  park  bath  houses. 

Pennsylvania. 

•J«Bids  will  be  received  until  noon,  March 
by  George  W.  Norris,  Director,  Departiw 
of  Wharves,  Docks  &  Ferries,  -555  Bou 
Bldg.,  Philadelphia,  Pa.,  for  Contract  No. 
for  the  mill  and  shop  inspection  and  testi 
of  all  structural  steel  required  for  the  pi 
at  the  foot  of  Dock  and  Spruce  Sts.,  on  1 
Delaware  River :  Contract  No.  82,  for  rooli 
city  properties  in  the  40th  Ward ;  Contr; 
No.  83.  for  supplying  cast-iron  water  pi 
special  casting  and  joint  material  required  i 
fire  service  line  at  the  House  of  Correcti 
wharf. 

®The  Owego  Bridge  Co.,  Ovvego,  N.  Y., 
reported  to  have  been  awarded  the  contr 
for  reconstructing  the  dam  at  .\ustin,  I 
formerly  owned  by  the  Bayless  Pulp  &  Paj 
Co.,  which  was  destroyed  by  flood  last  fall 

The  city  officials  of  Chester,  Pa,,  have  : 
plied  to  the  Commissioners  of  Navigation  1 
a  permit  to  erect  a  529-ft,  long,  single  di 
concrete  pier  at  Reaney  St,  in  that  city. 

Tennessee. 

4«Bids  will  be  received  until  noon,  Mai 
12,  by  Maj.  Clarke  S.  Smith,  U.  S.  Engine, 
Memphis,  Tenn.,  for  furnishing  about  637,(' 
lbs.  of  wire,  silicon  bronze  wire,  wire  strai 
wire  cables,  ^triples  and  clips  and  140  coils 
manila  rope. 

Texas. 

•J»Bids  will  be  received  until  March  1-, 
Wilbarger  County  Commissioners'  Court,  A' 
non,    Texas,    for    the    erection    of   a   2-?: 
brick   jail.     Plans    and    specifications  may 
obtained  of  J.  A.  White,  Vernon,  Texas, 
the   same  time  they  will  let  the  contract  f 
four  new  toolproof  cells,  the  moving  and 
sfallation  in  the  new  jail  of  the  four  old  ce 
in   the   old   jail   and  all  other  structural  _ir 
work   for   the   said   new   jail   as   per  spedfif 
tions ;  also  on  file  with  said  Clerk. 

Bids  wtrt  opened  Feb.  5  by  the  City  Coi 
cil  of  Hbuston  for  the  construction  of  1 
new  Rusk  School,  the  low  bidder  for  J 
work  being  C.  E.  Wengel,  Houston,  at  $1 
306,  this  bid  including  heating  and  plun 
ing. 

Construction  work  will  be  started  this  spn 
on  two  buildings  for  the  Southern  Method 
University  at  Dallas,  Tex.  One  of  them  j 
be  a  dormitory  building  to  cost  about  $125,0' 
and  the  other  will  be  the  main  administrati 
hall.  Sheplev,  Routan  &  Coolidge,  134  S. 
Salle  St.,  Chica.go,  111.,  are  the  architects. 

Board  of  Education  of  Dallas,  Tex.,  1 
decided  to  ask  for  the  submission  at  the  .\p 
election  of  a  bond  issue  of  $600,000  for  sch( 
improvements.      Some   of   the    proposed   n 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,ments  are:  New  High  School  in  South 
li-  $150  000;  school  building  in  Cotton 
|i  district,  eight  rooms,  $33,000;  eight-room 
ol  on  lot  recently  purchased  on  Reiger 
f  Fast  Dallas.  $33,000;  new  school  ol 
h rooms  for  West  Oak  Cliff,  $33,000;  fire 
s-s  for  all  non-fireproof  buildings  now 
1  $20  000-  steam  heating  for  buildings 
ubuilt  and  using  stoves,  $60,000;  negro 
(I  buildings,  $7u,o00. 

Washington. 
'Ins  will  be  ready  for  bids  about  March 
i-  a  2-story  and  base  concrete  high  school 
Ing  to  be  erected  for  the  city  of  Van- 
,  r  Wash.,  at  a  cost  of  $100,000.  Stephen 
;p'hen,  New  York  Block,  Seattle,  Wash., 
'le  contractors.  r    c-     ..,      u 

'■  Port  Commissioners  of  Seattle  have 
,  to  submit  the  Harbor  Island  Terminal 
I  issues,  aggregating  $5,000,000,  to  the 
<  of  Seattle  March  5.  Two  propositions 
■.  the  Harbor  Island  Terminal  scheme, 
eirst  is  an  issue  of  $3,000,000  of  bonds 
(,er  the  cost  of  acquiring  the  necessary 
on  Harbor  Island  bv  condemnation,  esti- 
t    at  $2.«XIO,000,  and  $1,000,000,   additional 

instruction  of  the  first  concrete  piers. 
( second  proposition  is  a  resolution  pro- 
i  for  the  issuance  of  an  additional 
)  000    bond    issue.      The    land    purchased 

s  city  is  to  be  leased  to  a  New  York 
i.^ate  known  as  the  Pacific  Terminal  Co., 
i  binds  itself  to  build  terminal  ware- 
is  of  the  style  of  the  Bush  Terminal  Co., 
D  lyn.     R.   F.   Avers,  ex-vice-president   of 

ush  Terminal  Company,  is  president  of 

ndicate.  Paul  Starrett,  president  of  the 
1  ton  Construction  Co.,  is  also  interested. 

Canada. 
J.  ids  will  be  received  until  C  p.  m,  March 

I  Charles  Hall,  Esq.,  for  the  trades  re- 
,r  for  the  completion  of  the  superstruc- 
t  f  the  Y.  M.  C.  A.  building  at  Saskatoon, 
5  Plans  and  specifications  are  on  file  at 
.  ffice  of  D.  W.  F.  Nichols,  Winnipeg. 
a  of  Thompson,  Daniel  &  Colthurst,  Sas- 

'<■>■  5ask.  ,,      , 

{ ids  will  be  received  until  6  p.  m.,  March 

■  A.  E.  Nicholson,  .Architect,  46  Queen 
.  !.  Catherines,  Ont.,  for  the  erection  and 
Tetion  of  the  Holy  Trinity  Church,  Wei- 
ll Ont. 

5(ie  Norton-Griffiths  Co.,  Vancouver,  B. 
,  ;as  been  awarded  a  contract  for  con- 
uing  a  concrete  bulkhead  at  North  Van- 
u  r.  The  whole  scheme  of  which  the 
IV 'ad  is  a  part  will  call  for  the  expendi- 
•of  about  $1,000,000.  Dredging  work  is 
n  tnderway. 
£  J.  Lund,  201  Empire  BIdg.,  Vancouver, 

,  has  been  awarded  the  contract  for 
n  ucting  a  convent  for  the  Madames  of 
:  acred  Heart  at  Point  Grey,  B.  C.  The 
•vure  will  cost  about  $300,000.  C.  G. 
Key,  White  Bldg.,  Seattle,  Wash.,  is  the 
cl  ect. 

Pns  and  specifications  will  be  received  by 
III  Moher,  Secretary,  North  Battleford 
ig  School  District  No.  12,  until  March  1, 
r  e  erection  of  a  Collegiate  Institute  in  the 
W  of  North  Battleford,  Sask.  The  build- 
fo  be  erected  is  to  cost  from  $30,000  to 
Ojo  complete. 

Bns  are  now  ready  for  a  structural  steel 
-  "CT  shop,  78x228  ft.,  with  concrete  and 
ry  floors  and  rcof,  also  a  fire  proof 
,  .:  g  and  impregnating  building  for  the 
iriian   Crocker- Wheeler   Co.   at   St.   Cath- 

II  .   Ont.     E.   D.   Pitt,  405   Victoria  Ave., 

Falls,  Ont.,  is  the  engineer  and  archi- 

Mexico. 

I^.  Manuel  Urquidi,  sub-secretary  of  the 
ep-tment  of  Communications  and  Public 
'c  s.  City  of  Mexico,  is  to  make  an  in- 
le^on  of  ports  on  the  Pacific  Coast  of 
^e  :o,  where  the  department  expects  to  un- 
TKe  some  improvements  soon.  The  port 
■  ogreso  will  be  left  for  the  present  with- 
itlthe  great  improvements  which  were 
a^sd  for  it.  When  due  investigations  were 
ai  it  was  learned  that  the  works  proposed 


for  it  would  cost  $32,0(.".i,000,  and  the  gov- 
ernment did  not  feel  like  making  such  an 
outlay   at   the   present   ti:ne. 

TRADE  NOTES. 

The  General  Contractor.s'  Association  of  New 
York  City  has  removed  il.'^  ollice  to  ol  Chambers 
St.,  New  York  City. 

The  R.->.ymond  Concrete  Pile  Co.  of  New  York 
and  Chicago  has  been  awarded  tiie  contract  for 
the  concrete  piles  and  foundations  for  the  iron 
and  steel  wareliouse  to  be  erected  at  Pittsburgh 
for  the  Frick  &  Lindsay  Co.,  W.  G.  Wllklns  Co., 
contractors  and  engineers. 

Mr.  Howard  W.  Evans  has  been  appointed 
seneral  manager  of  the  Best  Manufacturing  Co.. 
Pittsburgh,  Pa.  He  will  supervise  the  sales,  or- 
der and  engineering  deiiarlments.  -Mr.  Evans 
was  formerly  connected  with  the  Crane  Com- 
pany of  Chicago,  in  a  similar  capacity. 

The  Berkshire  Motors  Co..  Pittsfield,  Mass., 
will  remove  in  the  near  future  from  its  present 
quarters  in  Pittsfield.  Mass.,  to  its  new  rein- 
forced concrete  manufacturing  building  in  Cam- 
bridge. Mass.,  designed  by  Monks  &  Johnson, 
architects  and  engineers.  7  Water  St.,  Boston, 
Mass. 

The  Canton  Manufacturing  Co..  Canton,  O.. 
manufacturers  of  the  Oann  patented  ventilator, 
fireproof  windows  and  doois.  special  sheet  metal 
work,  etc.,  has  begun  active  work  on  doubling 
the  capacitv  of  its  plant.  This  company  has  also 
recently  begun  the  manufacture  of  multoplex 
filing  cabinets. 

The  Metropolitan  Coal  Co.  of  Boston.  Mass., 
is  to  abandon  its  present  yard  in  Chelsea,  Mass.. 
and  will  occupy  new  and  larger  quarters  on 
Broadway  of  the  same  city.  This  new  coal 
handUng  plant,  which  with  its  equipment  will 
cost  in  the  neighborhood  of  $100,000,  is  being  de- 
signed Dv  Monks  &  Johnson,  architects  and  en- 
gineers, 7  Water  St.,  Boston,  Mass. 

The  Wheeler  Condenser  &  Engineering  Co.  of 
Cartaret,  N.  J.,  manufacturers  of  surface  and 
jet  conde.nsers,  pumps,  cooling  towers,  etc..  an- 
nounce it  has  moved  its  Cincinnati  office  from 
111  Ingalls  building  to  offices  in  the  Mercantile 
Librarv  building  of  the  same  city.  The  new 
office  will  be  in  charge  of  Mr.  Richard  L.  Stro- 
brldge  who  was  formerly  connected  with  th" 
Boston  office  of  the  Wheeler  Condenser  &  En- 
gineering Co. 

At  the  annual  meeting  of  the  stockholders  of 
the  Federal  Terra  Cotta  Co.  of  New  York  city, 
held  Jan.  29,  1912,  the  following  were  elected 
directors  for  the  ensuing  year:  John  E.  Ber- 
wind,  Alfred  H.  Bond.  Wm.  B.  Dinsmore,  Stuy- 
vesant  Fish,  DeForest  Grant,  Madison  Grant, 
Wm  Manice,  Lewis  R.  Morris,  Schuyler  Schief- 
felin,  Dwight  W.  Taylor,  Edwin  Thorne,  and  at 
a  subsequent  meeting  of  the  directors,  the  fol- 
lowing officers  were  elected:  DeForest  Grant, 
president;  Edwin  Thorne,  first  vice  president; 
Wm.  Manice,  second  vice  president;  Wm.  B. 
Dinsmore,  treasurer:  Dwight  W.  Taylor,  secre- 
tary and  assistant  treasurer. 

Announcement  is  made  of  the  reorganization 
of  the  Watson-Stillman  Co.,  manufacturer  of 
hvdraulic  machinery,  with  a  plant  at  Aldens, 
N.  Y.,  and  general  offices  at  50  Church  St.,  New 
York.  It  is  stated  that  the  increasmg  use  of 
hydraulic  presses  and  the  steady  growth  oi  the 
business  necessitates  an  immediate  extension  of 
the  companv's  manufacturing  facilities.  To  take 
care  of  business  increase  it  was  considered  ad- 
visable to  reorganize  the  board  of  directors. 
The  new  officers  elected  are:  Francis  H.  StiU- 
man,  president  (re-elected):  E.  A.  Stillimn  vice 
president;  J.  P.  Bird,  treasurer;  -■^-  F.  Stdlman. 
secretary  and  works  manager;  and  Carl  Wigtel. 
chief  engineer. 

The  Contractors'  Supply  &  Equipment  Co..  of 
Denver,  has  lately  reorganized.  Messrs.  HE 
Owen  &  Sons,  contractors,  compose  the  officers 
of  this  concern  Mr.  H.  E.  Owen  is  well  known 
?n  contracting  circles,  being  one. of  the  oldest 
contractors  in  the  field.  The  business  is  under 
the  management  of  Mr.  Chandler  Owen,  who  is 
familiar  with  contractors"  equipment  from  a 
practical  standpoint.  The  company  has  secured 
The  agencies  of  the  following  companies:  Austin 
VranVil'acfiirin"'  Co  Chicago.  111.;  Austin-West- 
ern Co  Ch  "ago  ill.;  Buckeye  Traction  Ditcher 
Co  inndlay,  Ohio;  Polygon  Concrete  Machinery, 
Waterloo  Iowa;  Disc  Grader  &  Plow  Co.,  Min- 
neapolis Minn.,  and  carry  a  stock  of  goods 
manufactured  by  the  above  concerns,  in  Denver. 


will   continue  in   his  present  position   with   that 
company. 

Mr.  J.  G.  Fairbanks,  after  having  been  for 
several  vears  President  ?nd  General  Manager 
of  the  Fitirbanks  Steam  Shovel  Co..  has  retired. 
-Mr.  C.  W.  Fisher,  of  Bucyrus.  is  made  the  new^ 
president  of  the  concern,  and  Mr.  J.  E'.  Mar- 
baugh,  of  Monterey.  Ind.,  is  named  general 
manager.  At  a  meeting  of  the  stockholders  of 
the  conipanv.  .Messrs.  A.  G.  Stoltz.  O.  P.  Len- 
nox, R.  M.  Imbodv.  G.  W.  Hill.  C.  W.  Park  Fish- 
er, W.  E.  Scofield  and  J.  G.  Fairbanks  were 
named  directors.  Mr.  Fisher  was  elected  by  the- 
directors  as  the  president  and  Mr.  A.  G.  Stoltz,. 
also  of  Bucyrus.  was  named  as  vice-president. 
No  treasurer  was  chosen  by  the  directors,  but 
it  is  probable  that  Mr.  R.  C.  JleCullon.  the 
present  treasurer,  will  be  named  to  succeed  him- 
self. 

The  H.  W.  Johns-Manville  Co.,  already  well 
known  in  the  lighting  field  by  reason  of  its  J-M 
Linolite  system  of  illumination,  has  acquire<l 
the  sole  selling  agency  for  the  entire  products 
of  I.  P.  Frink.  "Frink"  retlectors  and  fixtures 
need  no  introduction  to  the  lighting  trade  and 
consumers  throughout  the  country,  and  this  ar- 
rangement means  that  the  H.  W.  Johns-Man- 
ville Co.  will  be  in  position  to  design  and  sell 
lighting  systems  for  every  known  form  of  arti- 
ficial illumination.  An  engineering  department 
will  be  maintained  along  very  extensive  lines. 
This  department  will  maintain  a  corps  of  engi- 
neers throughout  the  United  States  and  Canada 
and  be  equipped  to  place  data  and  recommend.a- 
lions  in  the  hands  of  all  interested  in  any  sub- 
jr-,-   ■  .-'iining  to  illurjiv'T'"" 


The  Vulcan  Engineering  Sa  es  Co.  has  been 
organized  and  incorporated  with  offices  in  the 
Fisher  building,  Chicago,  and  30  Church  street. 
New   York.      The   company    controls   the    entire 


product  and  wiU  handle  all  sales  of  the  Hanna 
EnSneering  Works  of  Chicago,  Mtjmford  Mold- 
hi"  Machine  Co.  of  Plainfield,  N.  J.,  and  O.  M. 
^°Co  of  New  York.  Further  factory  arrange- 
ments' are  under  way  and  the  Vulcan  Co,  will 
S'wS^'and'mTnuf'actufe  a  ?r'"'!;nn°Ld'"  mTin'' 
special  tool_s_and_equipm^ent  for^shop^and  inain^ 


of  railway 
p  and  ma' 
tenance  departments.  The  officers  are:  F 
Gilbert  president,  formerly  vice-president  of 
the  Buda  Co.,  and  P.  W.  Gates,  secretary  and 
treasurer,  now  president  of  Hanna  Engineering 
Works  formerly  president  of  Gates  Iron  V\  orks 
E.  H  MumTord^  now  vice-president  and  genera 
manager  of  Mumford  Jlolding  Machine  Co.,  will 
"ontfnue  in  the  same  position  and  duties  as 
heretofore  and  William  L.  Laib.  vice-president 
and  secretary  of  the  Hanna  Engineering  Works, 


PROPOSALS 


SEWER  CONSTRUCTION. 

On  March  22,  1912,  I  will  let  the  con- 
tracts for  the  construction  of  the  Toll 
Gate  Drain,  at  the  City  HaU,  in  the  City 
of  Lansing.  Mich.  This  job  very  closely 
resembles  a  sewer  job  and  consists  in  the 
laying  of  4,330  feet  of  4S-inch.  3,330  feet 
of  co-inch,  and  3,430  feet  of  24-inch  re- 
inforced concrete  pipe,  1,300  ft,  of  IS-inch 
sewer  pipe;  910  feet  of  12-inch  and  36ff 
feet  of  S-inch  drain  tile.  It  also  includes 
the  construction  of  33  manholes  and  6 
catch  basins.  The  depths  will  average  as 
follows:  48-inch  pipe,  7.S2  ft.;  30-inch 
pipe,  14. S3  ft.:  24-inch  pipe,  14.26  ft.:  18. 
12  and  S-inch  tile,  6.26  ft.  All  pipe,  tile 
castings  and  other  appurtenances  will  be 
furnished  the  contractor  on  the  ground  by 
the  Drain  Commissioner.  The  improve- 
ment to  be  paid  for  with  orders  drawn 
upon  the  County  Treasurer  and  secured 
by  a  tax  upon  the  district  drained  by  the 
drain.  Certified  check  or  certificate  .of 
deposit  upon  a  bank  of  this  county  or  a 
draft  in  the  sum  of  $1,000.00  required 
from  all  prospective  bidders  as  evidence  of 
good  faith.  Specifications,  blue  prints, 
etc.,  and  further  information  may  be  had 
by  application  to  the  undersigned. 

WALTER  R.-CARVEN, 

Drain  Commissioner  of  Ingham  County. 

Mason,  ^fich. 

PAVING. 

City  of  Fargo,  N.  Dak. 

Bids  will  be  received  until  S  o'clock  p. 
m.  on  the  11th  day  of  March,  1912,  at  the 
office  of  the  City  Auditor,  for  approxi- 
mately S2,C00  sq.  yds.  of  paving  in  said 
city,  in  two  contracts,  with  either  creo- 
sote block,  vitrified  brick,  bitulithic, 
Blome  concrete,  bituminous  concrete,  ce- 
ment concrete,  sheet  asphalt,  Dolarway 
or  Westrumite,  all  in  accordance  with 
the  several  resolutions  regularly  adopted 
by  the  City  Council  of  the  City  of  Fargo. 

Formal  advertisements  for  bids  appears 
in  the  official  paper  of  the  City  of  Fargo, 
The  Fargo  Forum. 

Plans  and  specifications  on  file  with  the 
undersigned. 

E.    K.    ORCHARD. 
.   City  Auditor. 


U.  S.  ENGINEER  OFFICE,  Duluth, 
Minn..  Feb.  5,  1912,  Sealed  proposals  for 
building  nibble  mound  at  Ashland,  Wis.. 
will  be  received  here  until  noon,  March  5, 
1912,  and  then  publicly  opened.  Informa- 
tion on  appUcation.  JOHN  N.  HODGES, 
Lt.,  Engrs. 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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PROPOSALS 


FURNISHING   AND    LAYING 
SEWAGE  OUTLET   PIPE. 

Rochester,  N.  T. 
Sealed  proposals  will  be  received  at  the 
ofBce  of  the  Secretary  of  the  Board  of 
Contract  and  Supply,  No.  37,  City  Hall, 
until  11  o'clock  a.  m.,  March  13.  1912,  for 
the  construction  of  Contract  No.  4,  in- 
cluding Division  No.  8  and  part  of  No.  7 
of  the  Sewage  Disposal  System. 

The  work  will  consist  of  furnishing  and 
laying  about  9,300  feet  of  66-in.  pipe  for 
the  discharge  of  the  effluent  from  the 
Disposal  Works,  into  deep  water  in  Lake 
Ontario.  About  2,300  feet  will  be  laid  In 
open  trench,  and  the  remainder  will  be 
submerged  and  laid  in  a  dredged  trench 
terminating  in  a  timber  crib  located  about 
7,000  feet  from  the  shore  and  in  about  50 
feet  of  water. 

Separate  proposals  will  be  received  for 
pipe  made  of  steel,  ingot  iron  and  cast 
iron. 

A  certified  check  for  $20,000.00  must  ac- 
company the  proposal  as  an  earnest  of 
good  faith.  The  amount  of  the  certified 
check  deposited  by  the  successful  bidder 
will  become  the  property  of  the  City  of 
Rochester  if  such  bidder  shall  fail  to  e.xe- 
cute  and  deliver  the  contract  and  execute 
the  required  bonds  for  the  work  within 
ten  (10)  days  after  the  contract  is  award- 
ed to  him. 

The  successful  bidder  will  be  required  to 
e.xecute  to  the  city  a  surety  company 
bond  in  the  sum  of  $100,000.00  for  the 
faithful  performance  of  the  contract  and 
the  payment  of  all  laborers'  wages,  which 
bond  shall  be  approved  by  the  Comptroller 
of  said  city. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Board  that  he  is  rea- 
sonably familiar  with  submarine  work, 
and  is  fully  prepared  with  the  necessary 
capital,  materials  and  machinery  to  con- 
duct the  work  to  be  contracted  for  to  the 
satisfaction  of  the  City  Engineer,  and  to 
begin  it  promptly  on  award. 

AH  bids  must  be  made  upon  the  bidding 
.sheets  furnished  by  the  City  Engineer,  and 
be  indorsed  with  the  title  of  the  work  to 
which  they  relate,  the  name  of  the  bidder 
and  his  residence.  Information  relative  to 
the  work  may  be  procured  at  the  office  of 
E.  A.  Fisher,  City  Engineer,  where  plans, 
specifications  and  bidding  sheets  may  be 
obtained  after  February  17th. 

The   Board   reserves   the   right   to   reject 


all  bids. 


F.  X.  PIPER,  Secretary. 


NOTICE  TO   CONTRACTORS. 

H.JiLLOCK  AND  .MEDIN.V  DIIAINAGE 
DISTRICT. 
Sealed  bids  will  be  received  by  Hallock 
and  Medina  Drainage  District  of  Peoria 
County,  Illinois,  at  the  office  of  Wm.  S. 
Kellogg,  Attorney,  in  Peoria,  Illinois,  on 
March  IS,  1911.  (or  the  following  de- 
scribed work:  New  channel  for  Hallock 
Hollow  Creek,  7.S00  cu.  yds.  cleaning 
present  channel  of  Hallock  Hollow  Creek 
and  changing  outlet  of  Crow  Creek,  3,000 
cu.  yds.  Additional  information  may  be 
secured  from 

HARMAN   ENGINEERING    CO., 
Peoria,    111. 


MISSISSIPPI  RIVER  COMMISSION. 
1st  and  2d  Districts,  U.  S.  Engineer  Office 
Metr.phis,  Tenn..  Feb.  20,  1912  Sealed 
proposals  for  furnishing  about  637,000  lbs 
wire,  silicon  bronze  wire,  wire  strand' 
wire  cables,  staples  and  clips,  and  140 
coils  of  manila  rope,  will  be  received  at 
this  office  until  noon  of  Mar.  19,  1912,  and 
then  publicly  opened.  Information  on  ap- 
plication. CLARKE  S.  SMITH  Mai 
Engrs.  '  ■'' 


MASONRY    DAM. 

City  of  Baltimore,  Md. 
Sealed  proposals  for  the  construction  for 
the  City  of  Baltimore  of  a  solid  masonry 
dam  with  a  spillway  elevation  of  approx- 
imately 1S6.0  feet  A.  M.  T.,  with  appur- 
tenances, to  be  built  according  to  the 
plans  and  specifications  to  be  obtained  at 
the  office  of  the  Water  Engineer,  will  b? 
received  at  the  office  of  the  City  Register. 
City  Hall,  Baltimore,  Md.,  until  11  a.  m.. 
Wednesday,  March  6,  1912. 

Proposals  must  be  enclosed  in  sealed 
envelopes,  must  be  endorsed  "Proposals 
for  the  Construction  of  the  New  Loch 
Raven  Dam."  and  addressed  to  the  Board 
of  Awards  of  Baltimore  City. 

Plans  and  specifications,  proposal  forms, 
etc.,  may  be  obtained  on  and  after  Feb- 
ruary 12.  1912,  at  the  office  of  the  Water 
Engineer,  City  Hall,  Baltimore,  Md.,  on 
the  payment  of  ten  dollars  ($10.00),  which 
will  be  refunded  on  the  return  of  same  in 
good  condition. 

As  an  evidence  of  good  faith  each  pro- 
posal must  be  accompanied  by  a  certified 
check  for  twenty  thousand  dollars  ($20,- 
000.00)  drawn  on  a  Clearing  House  Bank 
to  the  order  of  the  Mayor  and  City  Coun- 
cil of  Baltimore.  These  checks  will  be 
returned  to  the  unsuccessful  bidders  on 
the  awarding  of  the  contract,  and  to  the 
successful  bidder  when  the  contract  shall 
have  been  signed. 

The  successful  bidder  will  be  required 
to  give  bond  equal  in  amount  to  the  con- 
tract price,  for  the  faithful  performance 
of  the  contract. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  or  all  bids. 

The    estimated    quantities    of    the   prin- 
cipal items  for  the  dam  are  as  follows: 
Cofferdam. 

Earth  and  rock  excavation  foundation, 
35,000  cu.   yds. 

Rock  excavation  cut-off  trench,  4,600  cu. 
yds. 

Concrete  and  rubble  concrete,  38,000  cu. 
yds. 

Steel   reinforcing   bars,    21,000   lbs. 
Steel   bridge,   70,000  lbs. 
Approved  Feb.  7,  1912. 

EZRA    B.    WHITMAN, 
Water  Engineer. 
JAMES  H.  PRESTON, 
President  Board  of  Awards. 


THE   KAW   VALLEY   DRAINAGE 

DISTRICT,  WYANDOTTE 

COUNTY,  KANSAS. 

OFFICE  OF  DIRECTORS. 
Kansas  City,  Kans.,  Feb.  23,  1912. 
Sealed  proposals  in  duplicate  will  be  re- 
ceived until  10  o'clock  a.  m.,  March  9, 
1912,  and  then  publicly  opened  for  fur- 
nishing and  installing  all  material,  labor, 
appliances  and  equipment  and  operating 
for  test,  two  direct  connected  IS-ln.  side 
suction  steam  centrifugal  pumps  and  two 
100  horsepower  locomotive  type  boilers, 
also  two  motor-driven  IS-in.  centrifugal 
pumps,  near  the  mouth  of  what  is  known 
as  the  Santa  Fe  Ditch  or  Sewer,  Argen- 
tine, Kansas  City,  Kans.  Information  on 
application. 
W.  H.  DANIELS,  President. 

nn-  ,^V  ENGINEER  OFFICE.— Kansas 
City,  Mo  Feb.  3,  1912.  Sealed  proposals 
for  constructing  standard  revetment  on 
Missouri  River  94  miles  below  Kansas  City 
and  2  miles  below  Waverly,  Mo.  will  be 
received  here  until  noon,  March  4  191" 
and  then  publicly  opened.  Information  oii 
application.  EDWARD  H.  SCHULZ  Ma- 
jor, Engrs.  ' 


U.  S  ENGINEER  OFFICE— Little  Rock 
Ark.  Jan.  31,  1912.  Sealed  proposals  for 
constructing  the  two  (2)  steel  hull,  24-iBeh 
puitip    dredges    H.    S.    'Taber    and    Robert 

^flTooJ,"kpMl  rf^^r  aSllh^n-p":^^ 

BL'^rTe-^  sL^%":Ta5or"\1fg''rr"°" 


PAVING. 

Sealed  bids  will  be  received  by  the  City 
Council  of  the  City  of  Beaumont,  Tex., 
for  all  or  any  portion  of  the  following 
work : 

For  furnishing  all  tools,  material,  labor, 
etc.,  necessary  for  paving  approximately 
93,000  sq.  yds.,  on  concrete  foundations, 
with  vitrified  brick,  asphalt,  bitulithic  or 
creosoted  wooden  blocks,  or  any  other  ma- 
terial, as  may  be  determined  by  the  City 
Council;  and  also  approximately  37.000  lin- 
eal feet  of  concrete  curb. 

A  certified  or  cashier's  check  in  the  sum 
of  $1,000.00  made  payable  to  Emmett  A. 
Fletcher,  Mayor,  on  some  Beaumont  bank 
will  be  required  to  accompany  said  bid. 

For  specifications,  streets  to  be  paved, 
or  any  other  information  apply  to  C.  L. 
Scherer,  City  Engineer. 

Bids,  to  be  considered,  must  be  filed 
with  me  on  or  before  Tuesday,  March  5, 
1912,  at  10  o'clock  a.  m.,  said  bid  to  be 
addressed  to  J.  G.  Sutton,  City  Secretary, 
and  marked  "Bid  for  City  Paving." 

The  city  reserves  the  right  to  accept  or 
reject  any  or  all  bids, 

J.  G.  SUTTON, 
City  Secretary, 
Beaumont,  Tex. 

TENDERS  AND  DESIGNS  FOR 
AN  AQUEDUCT,  CANADIAN 
PACIFIC  RAILWAY  COMPANY, 
DEPARTMENT  OF  NATURAL 
RESOURCES,  IRRIGATION 
BRANCH. 

Sealed  tenders,  addressed  to  the  under- 
signed and  endorsed  "Proposals  for 
Brooks  Aqueduct,"  will  be  received  up  to 
noon  of  May  1,   1912. 

The  site  of  the  work  is  about  four  miles 
southeast  of  Brooks,  Alberta,  a  station 
on  the  main  line  of  the  Canadian  Pacifle 
Railway  125  miles  east  of  Calgary.  The 
aqueduct  is  about  10,000  feet  long  and  54 
feet  maximum  height,  and  is  designed  tn 
discharge  910  cubic  feet  per  second. 

Tenders  will  be  received  based  either 
on  the  design  prepared  by  the  company's 
engineer  or  on  designs  to  be  submitted 
by  the  bidder.  The  engineer's  design  in- 
volves the  furnishing  and  placing  of 
about  23.400  cubic  yards  of  concrete  and 
3,640,000  pounds  of  reinforcing  steel,  to- 
gether with  excavation  and  filling  to  the 
amount  of  40,000  cubic  yards. 

All  labor  and  materials  required  will 
be  at  the  expense  of  the  contractor. 

Bidders  will  be  required,  either  person- 
ally or  by  representative,  to  visit  and  in- 
spect the  site  and  satisfy  themselves  as 
to  local  conditions,  supply  of  material, 
etc. 

Plans,  specifications  and  full  informa- 
tion may  be  obtained  on  application  to 
A.  S.  Dawson,  Chief  Engineer.  Calgary. 
A  deposit  of  $300.00  will  be  required  be- 
fore plans  or  specifications  will  be  given 
out,  which  will  be  returned  on  receipt  of 
the  same  in  good  condition. 

All  proposals  must  be  accompanied  by 
a  certified  check  payable  to  A.  S.  Daw- 
son for  5  per  cent  of  the  amount  of  the 
tender,  to  be  forfeited  as  liquidated  dam- 
ages in  case  the  bidder  neglects  or  re- 
fuses to  enter  into  a  contract  should  the 
work  be  awarded  to  him. 

Proposals  will  not  be  considered  unless 
made  out  on  the  form  provided.  Inter- 
lineations, alterations  or  qualification  of 
prices,  except  as  therein  provided  for, 
may  invalidate  proposals. 

The  company  reserves  the  right  to  re- 
ject any  or  all  tenders  and  to  waive  de- 
fects. 

A.    S.    DAWSON, 
Chief    Engineer,    Dept.    of    Natural    Re- 
sources, Canadian  Pacific  Railway. 
Calgary,   Alberta,   March   1,   1912. 
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jcial  Costs"  That  Frequently  Are 

Underestimated. 
IS  are  that  an  engineer's  estimate  of  the 
oa  project  contains  an  adequate  allow- 
)  what  may  be  called  "financial  costs." 
1.  even  the'  most  self-evident  of  these 
lid  costs,"  interest  during  construction, 
•  omitted  from  cost  estimates.  Some- 
;  ich  omissions  are  purposely  made  by 
Uf.  especially  when  it  is  known  that 
i  nets  or  promoters  will  themselves 
;  I  estimate  of  the  "financial  costs."  We 
;i  .  however,  whether  it  is  ever  wise  for 
ii  leer  to  omit  any  element  of  cost  that 
s^ipable  of  making,  unless  he  is  spe- 
i|!  instructed  to  return  an  estimate  of 
pisical  property  only. 
H  are  the  "financial  costs"  of  a  project? 
r'ay  be  classified  as  follows: 

irganization  cost;   i.   e.,  legal    and   ad- 
si  tive    costs     (other     than     engineering 
lerintcndence),    general    office    expen- 

«!  ... 

iixes  during  the  construction  period. 

okerage  fee  or  discount  involved  in 
Icdig  securities. 

,iterest  on  the  capital  tied  up  during 
c'struction  period. 

[Cvclopracnt  cost  Cheing  the  sequel  to 
rt  during  construction)    or  the  accuinu- 

■  ■  :t  below  a  "fair  return"  on  the  in- 

•.:d  up  to  the  time  that  a  "fair  re- 
i  to  be  earned. 
■  element  of  "financial  cost"  is  one 

■  vi.-.tence  has  always  been  recognized 
e>Tienced  promoters,  but  one  that,  until 
eicently,  has  never  appeared  in  any  en- 
!e!  estimate  that  we  have  seen.    Yet  fail- 

Uprovide  capita!  with  which  to  meet  the 
el  ment  cost  of  a  project  has  been  the 
tfl/  imiuiiierabic  receiverships. 
luig  the  past  year  we  have  published 
ei|  articles  discussing  the  development 
l.|r  "going  value."  of  public  utilities, 
hi  railways:  and  the  method  of  deducing 

d  elopment  cost  by  the  aid  of  the  ledgers 
aompany  has  been  illustrated  by  several 
injcs.  It  may  be  added  that  the  writer 
i  jpraised  the  property  of  about  a  dozen 
)li  utility  companies  within  the  last  year, 
1  IS  deduced  the  development  cost  in 
:hiase.  It  is  rare  that  the  development 
it  is  been  less  than  2-5  per  cent  of  the 
•t  f  the  physical   plant. 

ur  issue  of   Feb.    U.   Mr.    Norman   E. 

■r.Jr..   discusses    "Methods    of    Finan- 

rrigation    Developments."      Mr.     Web- 

.  jves  estimates  of  the  "financial  costs"  of 

'Eon   projects,    expressed    as   percentages 


of  the  co^i  I  ilic  physical  plant.  The  follow- 
ing is  a  suinm:ir_\  of  his  estimate  of  these  cost 
items : 

Per  Cent. 

Organization    ;md    promntiiui Ill 

General     administration 10 

Interest   and   development   cost 21  to  30 

Total,  exclusive  of  bond  discount.  .  .41  to  ."0 
Mr.  Webster  does  not  use  the  expression 
development  cost,  but  classes  it  under  inter- 
est lost  on  the  investment  up  to  the  time  that 
the  property  begins  to  make  sufficient  net 
earnings  to  meet  the  interest  charges.  He 
estimates  G  per  cent  per  atnium  on  the  en- 
tire cost  of  the  plant  for  a  period  of  .3%  to 
5  years,  making  a  total  of  21  to  30  per  cent 
to  cover  the  interest  lost  on  the  investment. 
He  also  points  out  that  all  the  bonds  must 
usually  be  sold  in  advance  of  the  first  con- 
struction work,  which  lesults  in  a  long  non- 
remunerative  period.  For  the  comparative 
purposes  the  following  percentages  used  by 
the  writer  in  recent  estimates  of  electric  rail- 
way properties  mav  be  of  interest. 

Per  cent. 
Engineering  and  supt.    (59b)    and   business 

administration  (5%)    10 

Legal,  taxes  and  other  general  expenses..       IVz   , 

Interest    during    construction 5 

Brokerage  fee  (cost  of  selling  bonds) ."i 

Development    cost    ^0 

Calling  the  cost  of  tlie  physical  plant  unity 

(1),  we  have- the  following: 

Cost. 
Physical  plant  (incl.  5%  for  contingencies)  l.OCiO 
Add  eng,,  supt.  and  adm.   (nv.;%) 0.11.) 

Total    l.n"> 

Add  5%   of  1.11.')  for  interest 0.05G 

Total    I.ITI 

Add  5%  of  1.171  for  brokerage 0.059 

Total    1.230 

Add  30%   of  1.23  for  development  cost 0.369 

Grand  total   ^   l.r)99 

It  is  difficult  for  some  people  to  look  upon 
the  development  cost — the  accumulated  deficit 
below  a  fair  return  on  the  investment — as 
being  a  real  cost.  They  a.-gue  that  a  deficit 
can  not  be  a  source  of  value,  but  is  the  re- 
verse. Yet,  curiously  enough,  they  concede 
that  interest  during  construction  is  an  ele- 
ment of  the  cost  of  a  property.  When  it  is 
pointed  out  that  the  development  cost  is 
merely  a  sequel  to  interest  during  construc- 
tion, it  becomes  more  apparent  that  the  de- 
velopment cost  is  an  essential  element  of  the 
cost   of   the  going  concern. 

Can  a  deficit  be  a  cause  of  value?  Yes,  if 
it  is  not  a  deficit  that  connotes  a  permanent 
loss.  A  deficit  arising  from  a  fire  or  a  bur- 
glary can  not  be  an  asset  in  the  absence  of 
insurance.     But  a  deficit  arsing  from  a  nec- 
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essary  expenditure,  either  to  i  u  li'  i  |ni,^ii,-al 
plant  or  to  create  the  business  of  a  going 
concern,  is  a  wholly  difTerent  sort  of  deficit. 
Such  a  deficit  is,  in  fact,  an  investment, 
which,  in  all  probability,  will  ultimately  yield 
an  adequate  return  if  the  project  is  one  that 
is  well  managed  and  is  not  begun  too  far 
:ihead  of  the  times.  Perhaps  no  better  ex- 
ample can  be  found  to  illustrate  the  confu- 
sion that  a  word  can  cause  than  is  to  be 
found  in  this  word  deficit.  Since  deficit  often 
denotes  a  permanent  loss,  it  impresses  the 
mind  that  there  is  an  incongruity  in  the  argu- 
ment that  any  deficit  can  be  the  measure  of 
an  asset.  The  word  deficit  is  merely  a  sym- 
bol to  denote  an  outlay  of  cash.  If  the  out- 
lay is  irrecoverable — as  in  the  case  of  loss 
of  uninsured  property  by  fire — the  deficit 
decreases  the  as.sets.  But  if  the  outlay  is 
recoverable — as  in  the  case  of  money  rea- 
sonably spent  for  advertising  an  article  ^r 
promoting  an  irrigation  project — the  deficit 
increases   the  assets. 

Honest  promoters  never  incur  temporary 
(Idicits  in  fair  return  upon  their  invest- 
ments without  belief  in  the  ultimate  recovery 
of  the  deficits.  But  many  an  honest  pro- 
moter i;  too  sanguine  as  to  the  short  dura- 
tion of  the  deficit  period — the  development 
period.  'It  is  clearly  the  function  of  the  mod- 
ern engineer  to  study  the  development  cost 
of  all  sorts  of  projects  of  an  engineering 
nature,  with  a  view  to  estimating  develop- 
ment costs  with  some  degree  of  accuracy. 
Protection  of  his  clients,  and  of  the  public 
whom  liis  clients  seek  to  interest  in  a  project, 
should  be  the  prime  consideration  of  every 
engineer  who  is  called  upon  to  design  a  plant 
and  estimate  the  cost.  Full  protection  can 
only  be  given  by  a  correct  and  full  estimate 
of  cost  up  to  the  time  that  the  project  will 
Iiegin  to  yield  an  adequate  return  on  the 
invested   capital. 


The     Investigation  .  of     the     Chicago 

Water  Works  System. 

In  an  editorial,  published  ."Vpril  h,  1911.  we 
summed  up  the  findings  of  the  Chicago  Com- 
mission on  City  Expenditures,  commonly 
called  the  Merriam  Commission,  which  had 
been  published  before  that  date.  The  com- 
mission prepared  and  presented  twenty-one 
special  reports  of  which  the  first  seventeen 
were  published  in  pamphlet  form.  The  re- 
maining four  reports  were  presented  to  the 
Council  but  were  not  published.  The  Chicago 
Bureau  of  Public  Efficiency  has  undertaken 
to  print  and  distribute  the  four  reports  men- 
tioned, and  the  first  of  the  four,  relating  to 
the  Water  Works  System,  has  just  been  issued. 
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In  another  part  of  this  issue  we  publish  an 
abstract  of  the  portion  of  tlic  report  relating 
to  conditions  in  the  pumping  stations,  as  found 
at  the  beginning  of  the  investigation. 

Some  of  the  suggestions  made  by  the  in- 
vestigator have  been  taken  up  and  have  been 
made  the  subject  of  special  reports  by  city 
officials  to  the  City  Council.  It  is  only  fair 
to  the  engineering  department  of  the  city  to 
state  that  attention  repeatedly  had  been  called 
to  some  of  the  conditions,  pointed  out  by  the 
special  investigator,  in  annual  reports  of  the 
City  Engineer. 

The  condition  of  the  Chicago  Water  Works 
System,  as  found  at  the  beginning  of  the  in- 
vestigation, is  of  general  interest  since  it  is 
an  illustration  of  the  inefficient  method  of 
managing  city  business  in  American  cities. 
Conditions  similar  to  those  found  in  Chicago 
may  exist,  and  doubtless  do  exist,  in  many 
other  cities  in  this  country.  The  conditions 
disclosed  by  the  report  of  the  special  investi- 
gator are  here  briefly  summarized. 

It  was  found  that  the  operation  of  the 
pumping  stations  was  by  no  means  as  eco- 
nomical as  it  was  thought  to  be,  either  in 
cost  of  labor  or  cost  of  fuel ;  this,  too.  in  spite 
of  unusually  favorable  physical  conditions, 
such  as  unlimited  supply,  low  suction  lift,  low 
pressure  pumped  against,  large  quantity 
pumped,  pumping  units  of  large  capacity  and 
of  highly  economical  type,  and  unusually  uni- 
form load. 

Comparisons  of  operating  costs  were  made 
between  the  eig;ht  major  pumping  stations  in 
Chicago,  a  municipality  operated  plant  in  Mil- 
waukee and  one  in  Cleveland,  the  water  com- 
pany's plant  in  Peoria.  111.,  and  eight  privately 
managed  plants  in  Chicago.  The  statistics  col- 
lected show  that  the  average  hourly  rate  of 
pay  in  the  eight  private  plants  investigated  in 
Chicago  is  26  cts. ;  in  the  Kirtland  Street 
Pumping  Station  at  Cleveland,  municipally  op- 
erated, 31  cts.;  in  North  Point  Pumping  Sta- 


tion, Milwaukee,  municipally  operated.  3(i  els. : 
and  in  the  pumping  station  of  the  Peona 
Water  Works  Company,  25  cts. ;  while  the 
average  hourly  rate  paid  at  the  eight  major 
pumping  stations  in  Chicago  is  42  cts.  A  snn- 
ilar  comparison  shows  that  in  the  private 
plants  in  Chicago  one  oiler  per  watch  looks 
after  engine  units  equivalent  to  2.3o  average 
City  pumping  engines ;  whereas,  in  the  eiglit 
Chicago  City  pumping  stations,  one  oiler  looks 
after  only  (.1.95  average  City  pumping  engines. 
In  other  words,  one  oiler  in  the  privately 
managed  plants  looks  after  nearly  two  and 
one-half  times  as  much  machinery  as  d<ies  one 
oiler  in  the  city  pumping  stations. 

It  was  observed  by  the  investigators  that 
the  chief  engineers  of  most  of  the  pumping 
stations  frequently  were  absent  from  the  sta- 
tions during  the  hours  when  they  were  sup- 
posed to  be  on  duty.  The  investigators  were 
unable  to  find  anything  which  had  been  done 
by  the  Chief  Mechanical  Engineer  in  charge 
of  all  the  pumping  stations,  towards  reducing 
the  cost  of  coal  or  labor  at  the  stations.  It 
was  recommended  that  some  method  be  de- 
vised for  offering  to  the  Chief  Engineers 
at  the  pumping  stations  more  incentive  than 
now  exists  to  increase  the  efficiency  of  the 
plants   under   their   charge. 

It  was  learned  that  the  average  station  dutv 
is  below  79.000.000  ft.  lbs.  per  1.000  lbs.  of 
steam,  notwithstanding  the  fact  that  with  but 
few  exceptions  the  engines  installed  are  all 
of  types  that  should  give  test  duties  running 
from  100,000,000  to  180,000,000  ft.  lbs.  per 
1,000  lbs.  of  steam. 

The  pressures  are  much  too  low  everywhere. 
In  the  outlying  districts,  many  persons  livin.g 
nn  the  lower  floors  of  buildings  frequently  are 
deprived  of  the  use  of  water.  Nowhere  in 
the  city  can  the  owner  of  a  six-story  building 
count  on  water  service  to  his  upper  floors. 
This  means  an  enormous  annual  expenditure 
on  the   part   of  property  owners  for   separate 
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private   pumping  plants.     The  aggreje 
cannot   accurately  be  estimated,  but  ic 
tainly  not  less  than  two  or  three  millioL 
per  year,  and  may  be  much  more.        [ 

The  extra  insurance  premiums  paidL  i 
cago  on  account  of  water-works  delen 
were  estimated  for  the  investigator  byt « 
neer  employed  by  the  insurance  comiL 
report  on  the  fire-protection  features  cW; 
works  plants  in  cities  in  this  sectioihf' 
United  States  at  $1,2.50,000  for  the  yf  ] 

At  the  beginning  of  the  investigU 
the  work  on  the  distribution  systeirlt 
considered  evident  that  there  was  a  l*e 
in  the  labor  cost  on  construction,  rep-s 
maintenance,  and  an  effort  was  made  i, 
mine  where  the  losses  were  and  to  \|at 
tent  they  occurred.  An  investigator  de  tn 
the  time-efficiency  of  such  work,  a  . 
the  men  credit  for  full  time  as  long's' 
were  on  the  work  and  made  any  pfem 
working.  Deductions  were  made  onlw 
men  were  off  the  job  or  plainly  loaig. 
several  instances  the  time-efficiency  l;a' 
improve  as  soon  as  the  foremen  wcrV 
that  they  were  under  observation,  in 
rising  from  57  to  90  per  cent, 

There   is   an   enormous   waste  of  wji 
tually  pumped.    The  waste  amounts,  a^r 
to    the    report    of    the    investigator,   t  ^ 
two-thirds  of  the  entire  amount  pumi 
half    the    amount    wasted    is    due    t- 
fixtures  and  careless  use  on  private 
and  one-half  is  due  to  leaking  main* 

In  concluding  their  letter  transni; 
special  report  to  the  City  Council,  ti 
man  of  the  commission  said;  "Thf 
sion  is  of  the  opinion  that  the  was; 
inefficient  operation  of  the  water  v/o: 
for  a  long  series  of  years  has  impo^> 
heavy  burden  on  the  consumers  an  i 
suited  in  a  type  of  service  far  Ivl 
might  have  been   rendered." 
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The  Economics  of  Silo  Construction  of 
Permanent    Materials    (Concrete 
and  Clay  Tile)  ;  Construc- 
tion Methods  and 
Costs. 

Contributed  by  M    L.  King,  Department  of  Agri- 
cultural   Engineering.    Iowa    State    Col- 
lege.   Ames.    Iowa. 

I. 

THE   CONTRACTING   PROIiLKM. 

For  rural  buildings  contractors  of  small 
means  or  for  mechanics  who  wish  to  get  into 
work  that  will  pay  more  directly  in  propor- 
tion to  push,  ingenuity  and  industry  there  is 
no  work  so  promising  as  silo  contracting. 
The  number  of  these  to  be  built  in  the  next 
ten  years  is  simply  unbelievable.  When  the 
middle  west,  the  corn  belt  in  particular,  has 
an  average  of  one  silo  for  every  quarter  sec- 
tion of  land  the  demand  will  probably  be  at 
its  height.  Until  then  the  demand  will  in- 
crease. 

The  towmship  which  has  at  present  more 
silos  than  any  other  township  in  the  state  is 
the  one  in  which  there  will  be  the  greatest 
number  of  silos  built  next  year.  The  thicker 
silos  are  the  more  thoroughly  the  people  are 
impressed  with  the  ultimate  necessity  of 
using  them.  Five  years  ago  the  writer  had 
occasion  to  visit  personally  a  large  percentage 
of  the  silos  in  Iowa.  The  total  number  then 
amounted  to  about  200.  Twice  that  num- 
ber were  built  the  following  year,  and  since 
then  it  is  conservative  to  say  that  the  num- 
ber built  each  year  was  twice  that  of  the 
preceding  year.  This  means  at  least  1.000 
silos  in  Iowa  today.  One  silo  on  each  quar- 
ter section  means  2,000  silos  in  each  county 
and  200,000  in  Iowa.  Now  these  silos  mean 
an  average  saving  of  $200  apiece  per  year  to 
the  average  owner.  The  average  farmer  be- 
lieves this,  as  it  is  being  demonstrated   right 


under  his  nose  in  every  part  of  the  state. 
If  we  were  not  so  accustomed  to  seeing  large 
figures  in  print  it  might  be  worth  while  to 
multiply  this  out  and  find  the  average  saving 
in   the   state. 

It  may  be  predicted  that  the  larger  per- 
centage of  these  silos  will  be  built  of  wood 
and  will  last  on  an  average  of  from  10  to  15 
years.  These  cost  today  for  labor  and  ma- 
terial more  than  a  good  masonry  silo,  which 
will  last  50  or  100  years,  and  will  probably 
be  as  good  at  the  end  of  that  time  as  at  the 
beginning.  Why  then  will  they  be  built  of 
wood?  Because  the  wood  silo  Js  factory 
made  and  requires  the  services  of  four  I'nen 
not  over  two  days  to  set  up.  while  the  mason- 
ry silo  takes  four  men,  one  of  whom  must 
be  a  good  mason,  a  week  to  ten  days  of  good 
weather  to  build. 

One  mason  working  at  silos  and  filling  in 
unavoidable  delays  with  other  work  will  av- 
erage not  over  a  dozen  silos  in  a  year  and 
it  is  impossible  for  the  supply  of  mechanics 
to  keep  pace  with  the  demand.  During 
August  of  last  year  there  were  more  than  a 
hundred  masonry  silos  given  up  in  Iowa  alone 
on  account  of  scarcity  of  experienced  me- 
chanics   to   construct   them. 

The  chief  competition  which  contractors 
for  masonry  silos  have  to  meet  is  that  of  the 
factory  made  stave  silo.  It  is  important  that 
the  contractor  should  know  the  character  of 
this  coiTipetitor — know  what  claims  are  real 
and  what  are  false.  The  wood  silo  really 
has  some  advantages  and  many  advantages 
are  claimed  for  it  which  it  does  not  have. 
The  principal  advantage  is :  That  it  is  quick- 
ly and  easily  erected  by  comparatively  un- 
skilled workmen.  A  great  many. people  i^ost- 
pone  the  matter  of  purchasing  or  planning 
for  a  silo  until  too  late  to  secure  the  services 
of  a  good  mechanic  for  the  erection  of  a 
masonry  silo.  Another  advantage  is  that 
there  are  already  more  wood  silos  than  any 


other  kind  in  existence ;  that  is.  they  ai 
known.     On  the  other  hand  they  have 
failings.      A    very    large    percentage 
blow   down   every  summer.     Guying   , 
vent   a   great  deal  of   this,  but,  the  1 
remains,    that    no    reputable    insuranc 
pany  will  insure  a  stave  silo  built  ";: 
a    barn,    against    a     wind     loss.      Tin 
juices,    etc.,    present    conditions    coiuk 
very  rapid  decay.     The  average  life 
stave  silo  is  10  to  15  years.     Yellow  n 
only   last  a   very  short  time. 

Those    interested    in    the    sale 
silos    are    very    thoroughlv    and     c 
organized.     Thtre   are   perhaps   a   hj 
local    agents    in    every   county    in    th' 
west.      These   are    all    interested    in 
of    wooden   silos.     Most   of  them  ki 
or   nothing  concerning  the  coniparati 
of  wood  and  masonry.     They,  of  en; 
informed  by  the  head  of  the  selling  oi 
tion,   that  the   wooden    silo   is   the  nnl 
and   they   are    furnished   with   pictur. 
ing   poorly   constructed    masonry   sil 
have    failed.     It     is     claimed     that 
freezes  more  inside  than  do  stave  sil 
is  untrue   with   solid  masonry  walls  a 
low  masonry  walls  are  even  better  tha 
in    this    respect.      Also    it    is    told   thai 
will  not  keep  again,st  the  walls,  that  r 
silos   crack,   and   that   the   acid    from 
silage     quickly     disintegrates     the     ii 
walls.     Likewise,  it  is  claimed  that  th 
acid    which    ruins    permanent    materia 
vents  the   decay  of  lumber.     This  see 
ridiculous    to    even    consider   but   it   li 
told    until    it    is   very   generally   beli' 
reality   this    acid    is    so   weak   that   it 
effect  upon   either  masonry  or  wood, 
gard    to   cracking,   it    will   be   seen   frc 
cussions   in   later   articles   that   maso.ir 
correctly  reinforced,  have  never  crack 
fact,  the  perfectly  built  masonry  silo  is 
ly  successful  in  preserving  silage;  is  p' 


191-'. 


ENGINEERING  &  CONTRACTING 


.lit  and  is.  in  practically  every  case, 
'better  investment  than  a  wooden  silo. 

,dIv  up  to  the  contractor  and  builder 
fs\\os  to  do  his  work  well  and  the 
„  public  will  finally  be  .supplied  with 
iient  investment   in   whicli   no   sinking 

'•  required  and  which  will  pay  on  an 
sirnuch  more  than  oO  per  cent  on  the 
Tint     In  addition   to   this,   the   mason- 


-Typical    Monolithic    Concrete    Silo. 


;ui  l)e  made  to  serve  as  a  water  tower 
ould  cost  practically  as  much  as  the 
IS.  serving  as  a  means  of  furnishing 
nee  and  sanitation  in  rural  homes 
;  the  most  immediate  requirement  for 
rovement  of  country  life. 
ccount  of  existing  patents  on  the 
r  factorv-  made  wood  silo  the  price 
I  .30  to'  40  per  cent  higher  than  it 
•e  would  be.  The  principal  patent  is 
years  old  now  which  points  toward 
inuance  of  these  conditions  five  years 

This  is  fortunate  for  the  masonry 
its  merits  are  not  always  conceded  at 
and   within  five  years   the   permanent 

will  be  more  thoroughly  understood 

difference  in  price  which  will  prob- 
en  exist  will  be  paid  readily.  In- 
ly it  might  be  mentioned  that  the 
oes  not  in  any  way  interfere  with  the 

"^'f  any  kind  of  a  silo. 

SILO  ESSENTIALS. 

vails  must  be  nonporous  as  moisture 
;  prevented  from  passing  out  of  the 
.  also  the  air  must  be  kept  out.  The 
lust  be  strong  enough  to  resist  the 
:  of  the  ensilage.  This  acts  outward 
irections  as  the  ensilage  settles.  The 
of  the  silage  against  the  wall,  and  the 
of  the  wall  produce  a  crushing  action 
s  great  near  the  bottom  of  the  silo. 
when  empty  should  withstand  heavy 
The  walls  should  be  smooth  inside 
r  to  have  the  silage  settle  freely.  If 
Te  any  shoulders  or  offsets  on  the 
vail,  air  pockets  will  be  formed  which 
ise  a  considerable  loss  of  ensilage.  The 
)uld  above  all  things  be  durable.  It 
ould  be  a  building  requiring  a  mini- 
mount  of  care  and  expense  to  keep  it 
ir. 

y  a  silo  should   have   a   good   appear- 

\ny  mechanic  taking  pride  in  his  work 

careful   about   appearance,    but   there 

ndency  to  hurry  work   and   get   away 


with  the  cot,ir:.LL  iv:-.,-  :■<.  quicklv  as  pos- 
sible. It  shciiM  :ll•.vi,y^  !^e  horn  in  mind  that 
the  farmer  has  an  eye  J.t  beauty  for  which 
he  is  not  always  given  oreilit  and' a  man  who 
finishes  his  wori.  in  <,',;,..!  shape  will  he  able 
to  secure  work  in  tl:e  .-arne  neighborhood 
continuously  and  thus  the  extra  expense  of 
neat  work  will  not  otiiv  furnish  satisfaction, 
but  will  do  away  with  the  expense  of  moving 
long  distance.-i  from  job  to  job. 

SILO    M.ATKK1.\LS. 

The  principal  masonry  silos  of  the  future 
will  be  concrete  or  cement  block  and  clay 
tile.  .\  good  grade  of  either  of  these 
materials  is  absolutely  permanent.  The  qual- 
ity of  silo  made  of  either  of  these  materials 
is  so  similar  that  a  choice  between  the  two 
will  depend  almost  entirely  upon  the  ultimate 
cost.  This  will  of  course  depend  upon  local 
conditions ;  local  prices  of  either  material 
or  labor  may  be  a  deciding  factor. 

The  details  of  construction  of  perhaps  the 
cheapest  and  a  very  good  type  of  clay  product 
silo  known  as  the  Iowa  silo  will  be  described 
in  a  later -article.  This  silo  was  originallv 
designed  to  meet  the  demand  for  a  masonry 
silo  in  localities  where  gravel  and  there- 
fore concrete  were  expensive.  In  choosing 
which  of  these  silos  to  build  a  contractor 
should  study  the  conditions  in  the  territory 
ill  which  he  will  operate,  also  decide  how 
much  he  wishes  to  invest  in  equipment.  .'\ 
sum  of  $12.5  wil  equip  the  contractor  with  a 
hoisting  engine,  gin  pole,  adjustable  scaffold, 
and  what  few  forms  are  necessary  in  build- 
ing either  the  cement  block  or  Iowa  silo. 
Apparatus  for  economical  building  of  mono- 
lithic concrete  silos  will  cost  considerable  more 
money.  The  scaffolding  will  be  practically 
the  same  in  either  case.  Both  a  hoisting  en- 
gine and  a  mixer  will  be  required.  The  same 
engine  may  be  used  for  the  hoist  and  the 
mixer,  and  the  same  gin  pole  will  serve  for 
each.  The  patented  forms  will  cost  from 
$100  to  $300. 


be  drawn  regarding  the  behavior  of  columns 
built   of   similar   concrete : 

(1)  Gosely  spaced  spiral  reinforctmeiit 
will  greatly  increase  the  toughness  and  will 
considerably  increase  the  ultimate  streiiiith 
of  a  concrete  column,  but  will  not  materially 
affect  the  yield  point.  The  ultimate  strength 
under  dead  load  will  doubtless  be  somewhat 
less  than  the  value  obtained  from  a  testing 
machine.  Since  spiral  reinforcement  should 
be  employed  principally  as  a  factor  of  safety 
against  sudden  collapse,  more  than  1  per 
cent  does  not  appear  to  be  necessary.  On  ac 
count  of  lack  of  stiffness  in  columns  made 
from  this  grade  of  concrete  and  reinforced 
with  spirals  only,  it  seems  necessary  to  use 
some  longitudinal  steel. 

(2)  Longitudinal  steel  in  combination  with 
such  spiral  reinforcement  raises  the  yield 
point  and  ultimate  strength  of  a  column  and 
increases  its  stiffness.  Columns  reinforced 
with  longitudinal  steel  only  are  brittle  and 
fail  suddenly  when  the  yield  point  of  the 
steel  is  reached :  but  they  arc  considerably 
stronger  than  plain  concrete  columns  made 
from  the  same  grade  of  concrete. 

(3)  From  behavior  under  test  of  the  col- 
umns reinforced  with  spirals  and  vertical 
steel  and  the  results  computed,  it  would 
seem  that  a  static  load  equal  to  30  to  40  per 
cent  of  the  yield  point  would  be  a  safe  work- 
ing load.  As  the  ultimate  strength  of  the 
concrete  and  the  yield  point  of  the  steel  are 
generally  known  or  can  be  assumed  with  fair 
accuracv.  formula  (B),  see  below,  can  be 
readily  used  in  determining  the  working  load. 

In  order  to  derive  strength  formulas  which 
would  apply  to  the  results  of  these  tests,  val- 
ues of  the  yield  point  and  ultimate  strength 
were  grouped  in  accordance  with  the  percent- 
age of  spiral  reinforcement  in  the  respective 
columns  and  plotted  as  ordinates  against  the 


General  Conclusions  Based  on  Results 
of  Tests  on  Reinforced  Con- 
crete Columns. 

The  results  of  tests  on  reinforced  concrete 
columns  made  in  the  laboratory  for  testirig 
materials  of  the  University  of  Wisconsin 
during  the  years  1900  and  1010  arc  given  in 
a  bulletin  by  Prof.  M.  O.  Withey.  published 
by  the  University  of  Wisconsin.  These  tests 
are  a  continuation  of  a  branch  of  the  work 
reported  in  a  previous  bulletin.  Briefly,  the 
purpose  of  these  experiments  was  to  make 
a  further  study  of  the  strength  and  clastic 
properties  of  columns  reinforced  with  spirals 
and  longitudinal  rods.  More  specifically,  the 
tests  were  made  to  obtain  some  data  relating 
to  (1)  the  effect  of  varying  the  percentage  of 
spiral  reinforcement:  (2)  the  effect  of  vary- 
ing the  percentage  of  longitudinal  reinforce- 
ment: (B)  the  effect  of  varying  the  richness 
of  the  mixture:  (4)  the  effect  of  a  small 
number  of  repeated  loadings:  (o)  the  effect 
of  maintaining  a  constant  load  for  different 
time  intervals;  (6")  the  behavior  of  columns 
eccentrically  loaded;  (7")  the  relative  value  of 
plain  and  '  deformed  bars  for  longitudinal 
reinforcement;  (8)  the  effects  of  differences 
in  end  conditions.  All  told,  66  columns  of 
commercial  size  were  made  and  tested.    ^ 

It  is  customary  in  good  practice  to  encase 
all  column  reinforcement  in  a  shell  of  con- 
crete about  2  ins.  thick.  This  shell  is  pro- 
vided to  protect  the  reinforcement  against 
fire  and  rusting.  Since  this  coaling  is  likely 
to  be  injured  or  destroyed  in  various  ways  its 
strength  should  not  be  considered  in  struc- 
tural design.  Consequently,  the  core  or  por- 
tion of  the  column  inside  the  spiral,  should 
be  proportioned  to  carry  the  entire  load.  It, 
therefore,  seemed  desirable  to  make  the  pro- 
tective shell  on  these  columns  as  thin  as  pos- 
sible in  order  that  the  properties  of  the  core 
might  readily  be  more  observed. 

From  tests  made  to  determine  the  eftects 
of  varying  the  percentage  of  longitudinal 
and  lateral  reinforcement,  in  reinforced  con- 
crete columns,  the  following  conclusions  may 


Fig.   2 — Typical    Cement    Block    Silo. 

corresponding  percentage  of  longitudinal  re- 
inforcement as  abscissas.  From  the  results 
tabulated  it  is  evident  that  spiral  reinforce- 
ment does  not  increase  the  strength  at  yield 
point,   but  does   raise  the  ultimate  strength. 

Hence,  the  general  equation  used  for  unit 
stress  at  the  yield  point  and  ultimate,  respect- 
ively, are 

P 


A 

P, 

A 

In    these    formulas     P  ■ 


(S) 
ma.ximum    load. 
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p,  ^load  at  yield  point,  .-I,  =  area  of  col- 
umn inside  of  spiral.  /■  =^  percentage  of  longi- 
tudinal steel.  />'  =  percentage  of  lateral  steel 
y^c  =  ultimate  compressive  strength  of  con- 
crete, /s^  yield  point  of  longitudinal  steel 
/'s=  yield'  point  of  lateral  steel,  and  k  — 
constant.  ^0.12. 

In  considering  the  conclusions  presented,  it 
must  be  borne  in  mind  that  the  specimens 
were  very  carefully  made.  Great  care  was 
taken  in  pouring  thoroughly  to  puddle  the 
concrete  with  a  rod  as  last  as  it  was  poured 
into  the  columns.  It  was  by  this  means  that 
pocketing  of  the  stone  was  prevented  and  a 
full  cross-section  obtained  throughout  the 
length  of  the  column.  Puddling  is  a  very 
effective  method  of  securing  uniformity  in 
fabrication.  When  it  is  impossible  to  use 
this  method  the  size  of  the  largest  particles 
composing  the  aggregate  must  be  much  small- 
er than  tile  pitch  of  the  spiral  and  a  very  wet 
mixture  must  be  used.  Assuming  as  hypoth- 
eses that  a  well  balanced  design  will  be  made, 
that  careful  inspection  will  be  given  to  the 
selection  and  testing  of  all  materials  and  to 
the  details  of  fabrication,  it  seems  practic- 
able to  secure  similar  results  in  actual  con- 
struction. The  following  general  conclusions 
may  be  drawji  from  the  results  of  these  tests: 

(1)  If  materials  can  be  obtained  at  average 
unit  prices,  rich  mixtures  are  more  econom- 
ical than  lean  ones.  Considering  materials 
similar  to  those  employed  herein,  the  more 
economical  mixtures  will  be  produced  if  the 
proportion  of  cement  to  aggregate,  by  weight. 
lies  between  0.2  and  0.7. 

(2)  Although  the  yield  point  of  a  rein- 
forced concrete  column  is  practically  inde- 
pendent of  the  percentage  of  spiral  reinforce- 
ment, the  ultimate  strength  and  the  tough- 
ness are  directly  affected  by  it.  On  account 
of  the  excessive  deformations  accompanying 
loads  bevond  the  yield  point,  on  account  of 
the  probability  that  both  yield  point  and  ulti- 
mate strength  are  less  in  repeated  or  long 
time  load  tests  than  in  the  progressive  load 
tests  ordinarily  made  in  the  testing  machine, 
and  on  account  of  the  uncertainties  which 
always  surround  the  hypotheses  adopted  in 
designing,  good  practice  demands  that  only  a 
portion  of  the  stress  producing  disintegration 
of  the  outside  shell  be  used  as  a  working 
stress.  Consequently,  only  enough  lateral  re- 
inforcement is  needed  to  prevent  the  longi- 
tudinal rods  from  bulging  outward,  and  to 
provide  an  additional  factor  of  safety  against 
an  overload  by  increasing  the  toughness  and 
raising  the  ultimate  strength  somewhat  above 
the  yield  point.  From  these  tests  1  per  cent 
of  a  closely  spaced  spiral  of  high  carbon  steel 
seems  to  be  sufficient  for  this  purpose. 

(3)  By  the  addition  of  longitudinal  steel 
the  yield  point,  ultimate  strength,  and  stiff- 
ness of  a  spirally  reinforced  column  can  be 
considerably  increased.  If  maximum  econ- 
omy in  floor  space  is  desired,  if  a  coluirin  is 
so  long  or  is  so  eccentrically  loaded  that  ten- 
sion exists  on  a  portion  of  the  cross-section. 
or  if  a  large  dead  load  must  be  sustained  by 
the  column  while  the  concrete  is  green,  a 
high  percentage  of  longitudinal  reinforce- 
ment may  often  be  advantageously  employed. 
Such  reinforcement  is  also  a  valuable  safe- 
guard against  failure  due  to  flaws  in  the  con- 
crete. If  the  cost  of  cement  is  extremely 
high,  it  may  be  economical  to  use  a  leaner 
mixture  than  suggested  in  d)  and  consid- 
erable longitudinal  steel  to  increase  the  stiff- 
ness and  strength.  In  general,  however, 
cement  is  a  more  economical  reinforcement 
than  steel.  Therefore,  for  ordinary  construc- 
tions it  does  not  seem  advantageous  to  use 
in  combination  with  a  rich  concrete  more  than 
2  or  3  per  cent  of  longitudinal  steel. 

(4)  The  amount  of  data  presented  on  tests 
of  columns  subjected  to  repeated  or  time 
loadings  is  far  too  small  to  warrant  drawing 
definite  conclusions  as  to  the  limiting  stress 
for  repeated  loadings  which  will  hold  true 
for  all  kinds  of  columns  and  for  an  infinite 
number  of  repetitions,  or  for  a  prolonged 
loading.  However,  it  does  appear  from  the 
results  presented  that  there  is  practically  no 
increase  in  set  or  deformation  after  a  few 
repetitions   of    loads    equal    to   40    to   50   per 


cent  of  the  yield  points  of  the  columi:s  ic-'-ed. 
The  results'  of  the  repeated  load  tests  ;iise 
plainly  indicate  that  there  is  considerable^  ad- 
ditional strength  and  toughness  affordea  by 
the  spiral  after  the  yield  point  of  the  iong-- 
tudinal  steel  has  been  passed. 

(•5)  The  close  agreement  between  theoret- 
ical values  and  values  derived  from  test  liala 

P         Mc- 

shows   that   the    formula  5  =  — ± •   c<'i"- 

A  I 

monlv  used  in  designing  short  homogeneous 
columns  eccentrically  loaded,  may  be  applied 
to  reinforced  concrete  columns,  provided  suit- 
;dde  allowance  be  made  for  the  steel. 

(f))  The  strength  of  a  column  resting  upon 
a  footing  will  be  about  as  great  as  when  Iied- 
ded  on  a  metal  plate,  provided  considerable 
lengths  of  the  longitudinal  reinforcing  bars 
are  bent  outward  into  the  slab  or  footing. 
The  results  given  show  that  the  use  of  metal 


It  was  found  by  the  experiments  of  MeL 
Whalen  and  Turner,  engineers  of  the  vL. 
ington  Power  Co.,  Spokane,  Wash.,  L't 
through  a  7-in.  pipe_  emptying  into  an  m 
trough,  at  an  inclination  of  IS'  with  the  \\. 
zontally  mixed  concrete  of  proper  consistlcy 
tlovved  at  the  rate  of  132  cu.  yds.  per  lU 
By  proper  consistency  is  meant  a  miifre 
which  will  flow  like  a  thick  gravy.  Tali  I 
and     the    accompanying    sketch     have    tn 

■      'ng 


worked  up  for  the  use  of  engineers  in  1; 


•f  """ 

— 

1   i- 

i^ 

fsl      ^^^^>, 

4f 

; 

-D--V, 


-fi- 


Fig.  1 — Diagram  for  Use  With  Table  1  for 

Laying   Out  Tower  and  Chuting   System 

for  Concrete. 

A  =  Extreme  or  total  length  from  tower  to  be 
reached.  B  =  Boom.  C  =  Free  end  of  pipe,  iU 
ft.,  maximum  40  ft.  D  =  Chute,  10  to  20  ft. 
T  :=  15°.  Z  =  IS",  a  =  4  ft.  swivel,  x  =  C  tan 
Y  -f-  B  tons  Z  -h  4  ft.     H  =  X  -t-  16  ft. 

base  plates  and  longitudinal  steel  milled  to' 
the  required  length  leads  to  greater  uni.form- 
itv  in  strength. 

'(7)  Although  only  a  few  test  pieces  were 
reinforced  with  corrugated  bars  of  high  car- 
bon steel,  the  results  were  so  uniform  and 
the  strengths  so  high  that  attention  should  be 
called  to  this  type  of  reinforcement.  It  is 
quite  evident  that,  with  certain  ratios  of  unit 
prices,  the  use  of  deformed  bars  with  high 
elastic  limits  will  be  more  economical  than 
the  use  of  plain  round  bars  of  mild  steel. 

(8)  Briefly  summarizing  the  foregoing,  it 
seems  economical  to  use  for  reinforced  con- 
crete columns  a  very  rich  mixture,  and  ad- 
vantageous to  employ  about  1  per  cent  of 
closely  spaced  high  carbon  steel  lateral  rein- 
forcement combined  with  2  or  3  per  cent  of 
longitudinal  reinforcement.  From  the  test 
data  presented  it  seems  apparent  that  such 
columns,  centrally  loaded,  may  be  subjected 
to  a  state  working  stress  equal  to  one-third 
of  the  stress  at  yield  point. 


Some   Data  for  Use    in    Laying    Out 

Towers  and  Chutes  for  Depositing 

Concrete  by  Gravity. 

The  following  data  are  based  on  studies 
made  by  the  Concrete  Appliances  Co.,  Los 
Angeles,  Cal,  to  determine,  in  depositing  con- 
crete by  chuting,  the  maximum  and  minimum 
angles  of  flow,  the  maximum  and  minimum 
reach  of  boom  and  free  end,  the  relative  val- 
ues of  different  trough  shapes  and  of  closed, 
etc. : 

Concrete  has  successfully  been  run  at 
angles  from  7°  to  45°,  and  dropped  vertically 
120  ft.  into  a  hopper  and  redistributed.  The 
best  angle  is,  how-ever,  that  of  18°  with  the 
horizontal. 

Different  shapes  of  trough  have  been  ex- 
perimented with,  from  the  flat  wide  trough 
to  V-shaped  trough,  and  pipe  from  4  to  10 
ins.  in  diameter.  The  result  is  that  7  or  8-in. 
pipe  has  been  found  to  be  large  enough  for 
all  capacities  and  is  light  enough  to  be  easily 
handled.  The  latest  equipment  is  an  8-in. 
trough  having  open  trough  swivels  and  an 
open  trough  free  end.  This  allows  the  novice 
to  handle  it  without  injury  to  the  plant. 


out 

towers 

and 

chutes. 

TABLE 

I. 

\ 

E 

B 

C 

D 

a 

X 

00 

60 

V.K 

%E 

23' 

0" 

711 

70 

40 

30 

■>y 

•i" 

su 

70 

50 

30 

28' 

1" 

1(1 

80 

60 

30 

31' 

4" 

lOU 

90 

60 

40 

34' 

0" 

no 

100 

70 

40 

37' 

2" 

l?.n 

110 

!iO 

40 

40' 

.■)" 

i.w 

115 

ao 

40 

43' 

7" 

140 

125 

100 

40 

46' 

9" 

ISO 

130 

100 

40 

io 

46' 

9" 

160 

HO 

100 

40 

20 

46' 

9" 

! 

31,0" 
4  2" 
4Jr 
4il- 
5(1 0" 
5?  2' 
5(5- 
5!7- 
6:9- 
6:9- 

6;  9' 

All  dimensions  are  given  in  feet  and  incl. 
A  short  method  of  approximately  deter  fl- 
ing the  necessary  height  of  tower  to  deet 
concrete  to  any  given  distance  is  to  mujily 
the  horizontal  distance  by  one-third. 


Inspection  of  Concreting. 

Contributed  by  Jerome  Cochran,  C.  E.,  Fori 
Designing  Engineer,  Trussed  Concret. 
Steel  Co.,  Detroit,  Mich. 

.  The  series  of  articles  on  the  inspectic 
concrete  work,  of  which  this  is  the  first 
of   the   fifth,   has   been   planned   in  oppo- 
to    the    general   assumption   on   the    par' 
writers    that    standards    or    methods   of 
struction  have  been  long  ago  establishe'i 
have   become   common   knowledge.     The  „ 
article    on    "Directions    and    Suggestionsor 
the   Inspection    of    Concrete     Materials"  a 
peared  in  this  journal  for  Jan.  31,  191? 
second   article  on   'Proportioning  and  M 
Concrete'  appeared  on  Feb.  7,  1912;  th(; 
article  on  "Inspection  of  Forms  and  Ce 
ing"  appeared  on  Feb.  21,  1912 ;  and  the  i 
article    on    "Inspection    of     Steel    Reiiii 
ment"   appeared  on   Feb.   28,   1912.     Tli- 
lowing    article    relates    to    the    inspectic 
concreting.     It  will  be  followed  by  artic' 
finishing  concrete  surfaces  and  waterpru 
concrete  work. 

With   the    actual    handling   or   transp> 
of  the  concrete,  the  inspector  has  little  ; 
his   duties   being  restricted  to  seeing  thai 
quality  of  the  w-ork  is  maintained  rather 
the   means   used   by    the   contractor   to 
on   the  work.     However,  as  the   insperii 
interested  in  the  progress  of  the  work  !■ 
that  it  is  completed  in  the  time  agreed  tn 
the    method   of    handling   the   materials  aj 
become  of  vital  importance.    The  writer  II 
therefore,  discuss  the  subject  very  brief!: 

TRANSPORTING    CONCRETE. 

Provision  should  be  made  by  meaiisi 
suitable  hoists  and  other  tools  and  ine 
ments  for  the  rapid  transportation  of  » 
fresh  concrete  to  the  forms  in  such  a  mae 
as  not  to  separate  in  any  degree  the  in 
ponent  parts.  The  arrangement  for  ham« 
the  concrete  should  be  such  that  it  willb 
under  perfect  control  at  all  times. 

Conveyors. — Concrete  may  be  convj 
from  mixer  to  place  with  buckets,  carts,  wl'.l 
barrows  or  cars  running  on  a  track.  Cle 
may  be  used  with  the  approval  of  then 
gin'eer  only  if  they  can  be  so  arranged  at 
deliver  th6  concrete  in  a  thoroughly  m'. 
condition.  The  inspector,  of  course,  wil' 
governed  by  the  engineer's  decision  '.n  i 
matter.  Other  forms  of  continuous  conj 
ors  should  not  be  used  without  the  exfS 
permission  of  the  engineer. 

Concrete  cars  should  be  of  simple  f 
struction,  easily  cleaned,  dumping  at  | 
ends  as  desired,  and  without  moving  p' 
which  will  become  clogged  with  concrete.  ' 
size  of  car  or  bucket  to  be  used  will  dei' 
somewhat  on  the  character  of  the  work. 

The  selection  to  be  made  from  among  ti 
common  conveyors  is  dependent  on  ec(3ni 
as  in  handling'  other  materials,  the  onlyi 
quirements  being  that  the  concrete  shal: 
conveyed  to  place  quickly,  and  that  the 
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(  |ill  not  be  allowed  to  separate  as  a 

oany  of  the  manipulation. 
nirting  Concrete. — No  concrete  should 
leld  over  150  ft.  from  mixer  to  point 

jiis  to  be  deposited,  unless  absolutely 
idle.  Too  long  a  trip  for  a  wheel- 
V  'ust  be  avoided,  unless  proper  pre- 
ns'ire   taken,    because    the    liquid    sep- 

":)m  the  mass,  and,  if  in  a  leaky 
baiJvv,  is  lost,  or  if  in  a  tight  iron 
jabw  or  in  carts,  the  workman  often 
;sie  "slush,"  which  is  mostly  cement, 
ii:  than  where  it  ought  to  go.  In  han- 
ai  transporting  concrete,  it  is  essen- 
I  event  the  separation  of  the  stones 
thmortar.  If  long  trips  are  unavoid- 
th  concrete  should  be  dumped  on  a 
pi  form,  preferably  of  sheet  iron,  and 
;d)y  turning  over  several  times,  and 
hieied  to  its  proper  place.  No  wheel- 
10  i  be  allowed  on  the  centering  or 
ci:rete.  Running  wheelbarrows  direct- 
0:  reinforcing  rods  must  not  be  al- 
he  wheelbarrows  must  not  be  filled 
I  to  permit  mortar  to  slop  out. 
ill  and  Hoisting  Machinery. — The  loca- 
f  le  apparatus  used  for  mixing  and 
if  he  concrete   should   be    such    as    to 

I  depositing  the  material  and  leaving 
w  lout  being  walked  or  traveled  over, 
;  :  same  time  not  interfere  with  the 
s.')f  other  work,  especially  when  the 
tc  of  the  work  is  such  that  several 
m  ts  of  a  work  must  proceed  unin- 
te.'  after  the  construction  has  reached 
li  stage.  All  hoisting  machinery  must 
ipted  independently  of  the  forms,  so 
til  concrete   will    not    be    subjected     to 

0  The  mixer  should  be  placed  high 
lengredients  raised  to  it,  so  that  the 
uvill  not  have  to  be  lifted  after  it  is 
:%[  from  the  mixer. 

r*  ction  and  Arrangement  of  Runways. 

1  tinways  for  wheelbarrows  or  carts 
31  arovided  to  convey  the  concrete  to 
iviout  displacing   forms   or   reinforce- 

.inways    should    preferably    be    built 

idth    or    in    double     sets.       Proper 

)uld    be    provided    underneath     the 

hold  tlicm  together.     Runways   for 

nshould  be  so  constructed  as  to  avoid 

sry  jolting   of    the   concrete   in   tran- 

i  ring  will  tend  to  separate  the  stone 

h  mortar.    The  runways  for  wheeling 

ic  te  should   be   smooth   and    ends    of 

rming  them  must    butt     together    in 

I  avoid   jarring   of   wheelbarrows     or 

jnways   should    be    at    least   36   ins. 

o  two-wheel  carts. 

*  s  should  be  so  arranged  that  work- 
r;->l  out  by  one  route  and  return  by 
X  .•Ml  runways  must  be  supported  in- 
i^ly  of  the  forms,  so  that  the  con- 
'!'  not  be  subjected  to  vibrations.  They 
c  upported  by  horses  or  trestles  that 
jper  clearance  of  the  steel  and  con- 


s  must  be  kept  free  from   dirt    and 

ondition. 

ions  to  pe    Taken    Before  Concret- 

>re    placing    the    concrete,    the     in- 

lould   see  that   the    forms   are   sub- 

nd_   thoroughly    oiled    or    otherwise 

I  insure  smooth  surfaces  and  the 
le  occupied  by  the  concrete  is  free 
'Hs  and  the  reinforcing  steel  has 
lerly   placed    and    firmly    secured    by 

other  methods  to  prevent  displace- 
mcrete  should  not  be  started  under 
nstances  until  everything  is  in  readi- 
'roceed   without    interruption.      It   is 

to  have  the  forms  finished  far 
.  advance  of  the  placing  of  the  con- 
insure  continuity  of  the  concreting. 
7  Forms. — Before  starting  to  place 
it  is  very  important  to  see  that  the 
:  clean.     .Ml  dirt,  shavings,  sawdust, 

wood  and  other  rubbish  of  this 
t  be  removed  from  the  forms  just 
King  concrete,  and  whenever  neces- 
ns  should  be  cleaned  out  by  a  steam 
tially  effective  means.  Especial  care 
taken  to  prevent  shavings  and   saw- 

II  lodging  in  the  beam  and  column 
00  much  care  cannot  be  given  the 
s   It  is   of    far-reaching   importance. 


and  failure  to  prcperlv  looi;  after  this  clean- 
ing, damages  the  work  i.i  a  way  which  is 
hard  to  rectify.  1  he  clea-in-  should  be  done 
just  previous  to  placing  the  concrete.  Be- 
fore closing  the  door  at  the  foot  of  the  column 
box  or  the  .sides  of  deep  beam  boxes,  look 
through  the  box  and  see  liiat  no  chips,  blocks 
of  wood  or  refuse  of  any  kind  has  fallen 
into  the  box  and  become  lodged  in  the  rein- 
forcing steel.  It  is  very  easy  for  blocks  of 
book  to  become  lodged  among  the  reinforc- 
ing rods  of  walls  or  columns.  These  must 
be  removed,  as  they  do  not  make  good  rein- 
forcement. 

All  forms  having  been  previously  used 
should  be  thoroughly  cleaned  and  prepared 
before  being  used  again. 

Steel  Reinforcement. — Before  commencing 
to  pour  concrete,  the  reinforcement  for  the 
entire  floor  should  be  directly  at  hand  with 
that  for  the  columns  below  ail  in  place.  Spe- 
cial care  must  be  used  to  see  that  each  piece 
of  reinforcement  is  in  its  proper  position  be- 
fore pouring,  and  is  not  moved  in  placing  the 
concrete.  It  cannot  be  too  strongly  insisted 
that  each  piece  of  steel  be  securely  fastened 
in  position  while  concreting  is  being  done, 
this  fastening  in  no  case  being  of  wood.  All 
reinforcement  should  by  all  means  be  given 
a  final  inspection  just  previous  to  pouring  the 
concrete,  this  is  particularly  essential  where 
the  reinforcement  is  placed  sometime  in  ad- 
vance of  the  concreting.  The  writer  would 
suggest  that  the  inspector  remain  with  the 
gangs  doing  the  work  and  be  very  diligent  in 
w-atching  to  see  if  all  the  reinforcement  (espe- 
cially with  the  loose  bar  system)  is  placed 
according   to  the   detail   drawings. 

Wetting  of  Forms. — Special  care  must  be 
taken  to  prevent  wooden  forms  or  other  ab- 
sorbent materials  (such  as  brick,  porous  tiles, 
etc.)  which  will  come  in  contact  with  the 
fresh  concrete  from  absorbing  its  water,  by 
insuring  that  the  surfaces  of  such  materials 
exposed  to  the  concrete  have  been  rendered 
non-absorbent  by  being  thoroughly  wetted, 
just  before  the  placing  of  concrete.  In  other 
words,  when  concrete  is  placed  in  contact 
with  brick,  porous  tile,  etc.,  these  should  be 
thoroughly  saturated  so  as  to  improve  the 
bond  and  to  prevent  the  absorption,  by  the 
porous  substances,  of  the  water  in  the  con- 
crete. 

The  cleaning  and  wetting  of  forms  has  been 
discussed  by  the  writer  in  his  previous  article 
on  "Inspection  of  Forms  and  Centers"  in  this 
journal,  page  20.5,  Feb.  21,  1912. 

Engineer's  .-ipproval. — When  the  forms  are 
ready  to  be  filled  with  the  concrete,  the  en- 
gineer in  charge  of  his  authorized  representa- 
tive should  be  notified  and  no  concrete  should 
be  allowed  to  be  deposited  in  the  forms  until 
he  has  inspected  the  arrangement  of  the  steel 
and  the  various  fastenings  of  the  reinforce- 
ment, and  given  his  approval  of  the  work. 
The  engineer  will  then  give  due  notice  to  pro- 
ceed with  the  concrete.  To  avoid  delays,  the 
engineer  should  be  notified  one  day  in  ad- 
vance when  the  steel  and  forms  will  be  ready 
for  inspection. 

Fastenings,  Etc. — Before  commencing  to 
pour  concrete  in  floors  or  walls,  the  con- 
tractor should  ascertain  whether  proper  pro- 
vision has  been  made  for  location  of  hangers 
for  shafting,  sprinklers,  lights,  and  the  pass- 
age of  wires,  pipes,  shafting,  etc.,  through 
floors  and  walls.  It  is  cheaper  to  delay  ..the 
work  until  proper  provisions  have  been  made 
than  to  cut  out  work  already  done.  In  other 
words,  the  contractor  should  inform  himself 
in  advance  of  what  is  needed  in  every  piece 
of  work,  and  have  the  same  on  hand  in  ad- 
vance of  beginning  of  thee  oncrete  work. 

Removing  Lumps  of  Concrete. — No  lumps 
of  concrete  should  be  permitted  to  lie  in  any 
of  the  cars,  hoppers,  troughs,  wheelbarrows, 
or  other  receptacles  which  are  used  for  con- 
veying it  from  the  mixed  to  the  forms.  Each 
receptacle  should  be  cleaned  at  the  cessa- 
tion of  work.  If  a  tank  or  hopper  is  used 
for  receiving  the  mixed  concrete  care  must 
be  taken  to  see  that  the  hopper  discharges 
uniformly  and  that  mixed  concrete  does  not 
accumulate  and  lie  in  the  tank  or  hopper  until 
it  has  set.  In  hot  weather  this  needs  special 
attention. 


.^ny  concrete  which  may  be  spilled  on  the 
forms  or  reinforcement  and  is  set  and  dry 
in  advance  of  completed  work,  must  be  swept 
up  and  removed,  and  forms  and  reinforcing 
steel  must  be  washed  clean  before  concrete 
is  deposited.  Concrete  spilled  along  runways 
should  not  be  deposited  in  the  structure 
without  permission. 

Resumal  of  IVork. — Before  depositing  any 
concrete  after  work  has  been  discontinued 
for  over  one  hour,  the  forms  should  be 
cleaned  of  any  concrete  adhering  to  them, 
and  all  fins  or  broken  pieces  on  the  top  of  the 
concrete  removed,  and  the  forms  and  upper 
surfaces  of   the  concrete  thoroughly  wetted. 

Removal  of  Unfinished  or  Unsafe  Panels. 
—.AH  unfinished  and  unsafe  panels  or  sections 
should  be  removed  before  starting  a  new  one, 
and  any  batches  or  remnants  of  materials, 
containing  cement,  not  used  on  the  first  set, 
should  be  condemned  and  removed  whether 
in  the  wall  or  floor,  or  in  the  vicinity  of  the 
work. 

Inspecting  Concrete  Before  Placing  in 
Forms. — No  concrete  should  be  laid  except  in 
the  presence  of  an  inspector.  The  inspector 
should  carefully  note  the  uniformity  of  the 
mixture  delivered  to  the  forms  and  should 
make  it  his  duty  to  see  that  it  contains  no 
foreign  substances,  such  as  wooden  blocks, 
shavings,  chips,  etc.  He  should  carefully  note 
whether  the  color  apparently  indicates  the 
proper  mixture  and  in  case  of  doubt  should 
verify  from  the  mi.xer  the  proportions  of  the 
batch. 

A  competent  should  should  also  be  in  con- 
stant attendance  at  the  mixer  to  give  his  ap- 
proval of  every  batch  that  leaves  the  machine 
or  the  mixing  platform  as  the  case  may  be. 
It  is  of  great  importance  that  every  precau- 
tion and  vigilance  be  exercised  continuously 
so  as  to  be  sure,  beyond  any  doubt,  that  not 
less  than  the  specified  proportion  of  cement 
goes  into  the  mixer.  The  man  in  charge  of 
the  mixer  should  also  observe  the  dry  batch 
and  see  that  the  cement  has  not  been  over- 
looked. 

Plumbing  and  Levelling  'of  Forms. — No 
concrete  should  be  placed  until  it  is  definitely 
determined  that  the  forms  are  correct  and 
properly  braced.  If  the  forms  stand  any  con- 
siderable time  between  erection  and  time  of 
depositing  the  concrete,  the  alignment  should 
be  carefully  checked  just  before  placing  the 
concrete.  The  alignment  should  also  be 
checked  after  storms  and  high  winds.  The 
alignment  should  be  maintained  during  the 
placing  of  the  concrete.  Before  the  pouring 
of  concrete  there  should  be  workmen  assigned 
to  keep  watch  of  all  forms  and  correct  any 
displacement  or  looseness  of  forms.  It  will 
be  too  late  to  attempt  to  correct  poor  align- 
inent  after  the  concreting  has  started,  and 
the  buckled  forms  must  remain  in  their 
warped  position,  unless  trueness  of  face  is 
of  sufficient  importance  to  warrant  tearing 
down   the  concrete  and  replacing  it. 

F^^.vcess  Water  in  Forms. — Excess  water  in 
forms  should  be  drawn  off  b}"  boring  holes 
with  an  auger  before  placing  concrete.  By 
thus  drawing  the  water  off  the  top  before 
closing  a  day's  work  and  taking  care  that 
no  water  accumulates,  laitance  may  be  avoided 
to  a  great  extent..  If  the  water  is  allowed  to 
stand  and  to  evaporate,  very  fine  impurities, 
finer  than  pass  a  200  mesh,  will  l)e  deposited 
on  the  surface.  In  order  to  discharge  the 
surplus  water,  small  holes  about  %  of  an  inch 
in  diameter  may  be  made  in  the  planks  when 
and  wherever  required. 

..Rock  Surfaces. — Rock  surfaces  should  be 
cleaned  and  washed  with  wire  brooms,  rough- 
ned  if  required,  and  covered  with  a  thick  neat 
grout  before  placing  the  concrete  or  the  sur- 
faces thoroughly  wetted.  Steel  bars  may  be 
used  to  anchor  concrete  to  rock,  if  required. 
Special  care  must  be  taken  in  placing  con- 
crete against  a  rock  surface  where  a  bond  is 
desired.  All  loose  or  broken  chips  of  rock 
and  dust  must  be  carefully  removed  before 
concrete  is  placed  either  on  or  against  the 
rock. 

Earth  Surfaces. — Earth  surfaces  should  be 
wetted  and  compacted  by  ramming  immediate- 
ly before   depositing  concrete   thereon. 

Dry   Weather. — In   dry   weather,   the   forms 
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should  be  thoroughly  wet  with  water  just  be- 
fore placing  the  concrete  within  them.  In 
hot  weather,  the  sand  and  grav.el,  or  broken 
.stone,  should  be  kept  wet  in  order  to  reduce 
the  time  of  iintial  set  of  the  concrete  to  as 
near  the  normal  as  possible.  If  necessary, 
the  sand,  broken  stone  or  gravel  piles  should 
be  protected  from  the  sun.  Sufficient  canvas, 
timber  or  wet  sand  should  be  provided  in  ad- 
vance to  protect  freshly  laid  work  from  the 
direct   rays  of   the  sun  and  wind. 

li'ei  Weather. — Concrete  should  not  be  made 
when   rain  is   falling  on  it. 

Freezing  Weather. — In  freezing  weather 
steam  must  be  used  in  place  of  water  to 
drench  the  forms,  immediately  before  placing 
the  concrete.  Xo  concrete  should  be  laid  m 
freezing  weather  unless  proper  precautions 
are  taken  to  prevent  injury  to  the  concrete. 
Special  precautions  must  be  taken  to  avoid 
the  use  of  materials  containing  frost  or  cov- 
ered with  ice  crystals  during  freezing 
weather. 

The  subject  of  concreting  in  freezing 
weather  will  be  discussed  more  fully  at  the 
close  of  this  article.  The  subject  is  such  an 
important  one  that  this  entire  article  could 
very  easily  be  devoted  to  it. 

Bonding  .Wit'  to  Old  Concrete. — Every 
precaution  should  be  taken  to  secure  good 
bond  when  joining  fresh  concrete  to  concrete 
that  has  already  set.  Bonding  new  to  old 
concrete  will  be  discussed  very  fully  at  the 
close  of  this  article. 

Remi.xing. — When  the  concrete  has  to  be 
transported  a  long  distance  in  wheelbarrows 
or  carts,  and  the  water  has  separated  from 
the  solid  matter,  the  concrete  should  be  ;e- 
mi.xed  before  being  placed  in  the  forms.  That 
is  to  say,  when  the  water  arises  to  the  sur- 
face in  wheeling  concrete  from  the  place 
where  mixed  to  the  place  of  deposit,  the  con- 
crete should  be  turned  over  in  the  wheel- 
barrow or  cart  with  a  shovel  before  it  is  de- 
posited in  the  forms.  If,  however,  delay  oc- 
curs in  the  placing  of  the  concrete  that  re- 
sults in  leaving  a  batch  mi.xed  but  not  placed 
before  the  end  of  half  an  hour  (the  maximum 
time  usually  allowed),  generally  the  mixed 
concrete  should  be  rejected.  There  are  times, 
however,  if  the  concrete  is  thoroughly  re- 
mixed, adding  a  little  water,  if  necessary,  it 
may  be  made  quite  good  for  the  purpose. 
The  writer  has  found  that  retempered  con- 
crete was  almost  as  good  as  freshly  mixed 
concrete,  when  the  second  mixing  was  well 
done.  For  walls  and  heavy  work,  retempered 
concrete  ought  not  to  be  objectionable,  when 
used  in  limited  quantities.  In  other  words, 
the  uniformity  of  the  work  should  not  be 
disturbed  by  using  an  occasional  batch  of  con- 
crete that  has  received  a  different  treatment 
from  the  rest  of  the  work.  The  inspector,  of 
course,  will  be  governed  by  the  engineer's 
instructions  as  regards  the  use  of  re-tempered 
concrete.  The  writer  would  recommend  that 
in  reinforced  concrete  construction  that  its 
use  be  entirely  avoided. 

Concreting  at  Niglit. — It  is  sometimes  nec- 
essary to  continue  concreting  into  the  night 
when  work  of  importance  must  not  be  stopped 
or  broken  off.  In  such  cases  extra  precau- 
tions should  be  taken  to  see  that  the  material. 
and  especially  the  cement  is  properly  supplied 
to  the  mixer.  During  the  progress  of  night 
work,  it  is  necessary  to  be  extremely  careful 
that  the  work  is  carried  on  in  exact  accord- 
ance with  the  specifications,  and  the  inspec- 
tor cannot  be  any  too  careful  in  this  respect. 
No  night  work  should  be  permitted  unless 
suitable  arrangements  are  made  for  the  light- 
ing of  the  work.  Night  work  should  be  car- 
ried on  with  as  small  a  gang  as  will  insure 
the  placing  of  fresh  concrete  pefore  that  be- 
neath it  has  set. 

PLACING       .\ND       R.AMMING       CONCRETE— GENER.VL 
REQUIREMENTS. 

Handling  Concrete. — Concrete,  after  the  ad- 
dition of  water  to  the  mix,  should  be  han- 
dled rapidly,  and  in  as  small  masses  as  is 
practicable.  The  amount  of  concrete  that 
should  be  placed  at  once  depends  upon  the 
kind  of  construction  and  the  kind  of  con- 
crete. Comparatively  dry  mixtures,  which,  in 
general,   should   onlv  he  used   in  massive,  un- 


rein forced  work,  may  be  carried  in  h;;ii  cuMc 
yard  or  cubic  yard  buckets,  handled  with  .'i 
derrick.  If  large  quantities  of  concrete  arc 
placed  at  a  time  or  in  one  place  in  rein- 
forced concrete  work,  it  may  cause  sprir.gin^ 
of  the  forms,  or  it  may  bend  or  displace  the 
reinforcing  bars  or  any  rods  that'  are  used 
to  brace  the  forms. 

When  concrete  is  properly  made  the  whole 
mass  becomes  one  stone  when  it  has  set.  and 
it  is  very  important  that  the  placing  of  con- 
crete should  be  continuous.  The  contractor 
may  at  times  be  required  to  complete  the 
section  of  work  then  going  on  without  stop- 
ping, even  if  working  overtime  is  resorted  to. 
It  is  sometimes  of  great  importance  that  no 
stop  be  made  in  placing  the  concrete  in  any 
portion  of  the  work  until  the  depth  or  thick- 
ness called  for  is  in  place.  This  is  particular- 
ly true  of  reinforced  work.  In  continuous 
work  the  inspector  should  see  that  the  placing 
is  conducted  in  such  order  as  will  prevent  the 
concrete  first  placed  from  becoming  set  be- 
fore the   remainder  is  placed. 

-A-fter  concrete  is  taken  from  the  ini.xer  or 
the  mixing  platform  it  should  be  placed  as 
soon  as  possible  in  the  forms,  as  any  dis- 
turbance of  the  mass,  after  the  cement  has 
begun  to  set,  detracts  from  the  ultimate 
strength.  As  a  rule  the  sooner  it  is  placed 
the  better.  Rapidity  of  execution  where  quick- 
setting  cement  is  used,  is  a  point  which  must 
be  carefully  attended  to.  A  slow  setting 
cement  should  be  used  when  a  long  time  is 
likely  to  occur  between  mixing  and  final 
placing.  Concrete  should  be  kept  in  motion 
until  deposited  in  place. 

Concrete  may  be  handled  and  placed  in  any 
way,  best  suited  to  the  nature  of  the  work, 
provided  the  materials  do  not  separate  in 
placing.  Excess  of  water  causing  materials 
to  separate  must  be  avoided. 

Dumping  Concrete.  —  Concrete  may  be 
dumped  from  wheelbarrows  or  carts,  or  shov- 
eled directly  into  place.  In  depositing  of  con- 
crete in  place,  care  must  be  taken  not  to  undo 
the  work  of  mixing.  The  concrete  should  be 
dumped  as  nearly  as  possible  in  the  place  it. 
is  to  occupy  in  the  work.  Concrete  must 
either  be  dumped  slowly  or  shoveled  out,  and 
must  not  be  dropped  from  too  great  a  height 
or_  thrown  from  too  great  a  distance  when 
being  placed  upon  the  work.  The  method 
formerly  advocated  of  dumping  concrete  from 
a  height  of  three  or  four  yards  is -now  dis- 
countenanced, for  the  reason  that  the  larger 
stones  in  falling  become  separated  from  the 
mortar  and  smaller  stones,  and  the  concrete 
is  not  therefore  homogeneous  and  uniform. 
It  should  not  be  dropped  further  than  6  ft. 
The  contractor  should  be  required  to  furnish 
suitable  appliances  when  necessary  to  deposit 
concrete  without  allowing  it  an  excessive 
free  fall.  It  should  be  so  deposited  as  not 
to  injure  the  forms  nor  the  concrete  already 
placed.  In  narrow  forms  only  small  quanti- 
ties should  be  dumped  at  a  time. 

Great  care  must  be  used  in  dropping  the 
concrete.  If  the  concrete  is  allowed  to  fall 
freely  a  distance  of  several  feet  or  to  slide 
down  an  inclined  plane,  it  will  be  likely  to 
fall  in  a  cone-shaped  pile  and  separate  the 
stone  from  the  mortar,  which  will  pile  up 
the  result  being  a  layer  of  broken  stone  fol- 
lowed by  a  layer  of  mortar.  The  broken 
stone  or  gravel  will  roll  down  the  outside  of 
the  cone-shaped  pile.  This  action  is  espe- 
cially bad  m  concrete  that  is  mixed  rather 
dry.  The  inspector  must  insist  upon  the  con- 
crete being  deposited  in  such  a  manner  that 
there  will  be  no  separation  of  coarse  from 
rtne_  material.  If  this  separation  cannot  be 
avoided  by  some  other  method  of  dumpin°- 
then  care  must  be  taken  to  remix  the  con- 
crete. 

There  is  one  method  by  which  the  concrete 
may  be  deposited  by  gravity  without  causing- 
a  separation  of  its  component  parts  This 
consists  m  allowing  the  concrete  to  slide  down 
a  metal  tube  or  enclosed  trough,  hut  the  tube 
must  be  kept  continuously  full,  the  concrete 
being  allowed  to  run  out  at  the  bottom  onlv 
as  fast  as  it  is  filled  in  at  the  top  This 
method,  however,  is  only  applicable  where  the 
mixing  is  continuous,  as  in  the  case  of  ma- 
chine mixers. 


If  buckets  are  used  for  conveying  con 
they  should  just  clear  the  work  when! 
charged,  for  if  the  concrete  is  allowe 
drop,  -it  IS  liable  to  jar  the  forms  anc 
|i!ace  the  reinforcement  and  at  the  samef 
produce  separation  of  the  stone  from 
mortar.  Buckets  should  not  leak  and 
concrete  over  the  work.  f 

Wheelbarrows  must  not  strike  the  flol 
dumping.  ; 

If  a  receptacle  is  used  to  convey  thet 
crctc,  it  should  be  taken  out  of  the  recel 
m  the  order  in  which  it  is  put  in.  This  r 
avoidable,  however,  when  drop-bottom  v 
els  are  used  for  depositing  concrete  I 
water.  It  would  be  preferable  to  turfi 
Inicket  over  and  dump  out  its  contents 

Time  of  Placing^  Concrete.—The  time  i 
ing  between  mixing  and  -■ouring  the'r 
Crete  must  be  well  within  the  time  set  ct 
cement.  As  a  rule  the  elapsed  time  shouir 
exceed  30  to  60  minutes  between  wettint 
cement  and  the  undisturbed  concrete  ini 
place.  Generally  concrete  should  be  plac 
less  than  one-half  hour  after  mixing.  , 
specifications  restrict  it  to  10  minutes.  ' 
inspector,  however,  should  be  guided  by^i 
in  establishing  a  limit  beyond  which  anjj 
Crete  once  mixed  shall  not  be  used  i:t 
work.  Concrete  mixed  for  over  one ) 
shall  not  be  allowed  in  the  work. 

Re-Handling  Concrete.—Concrete  shot' 
so  placed  as  to  avoid  any  unnecessary  rta 
dling  within  the  forms,  if  possible  to  dct 
Preventing  Concrete  from  Setting ', 
Rapidly.— C&Ts  should  be  taken  not  to  c 
the  first  concrete  placed  to  appreciably  jfi 
or  set  before  the  remaining  concrf 
placed.  The  remedy  for  this  is  to  occo: 
ally  or  as  often  as  is  necessary,  add  a,t 
more  concrete  to  that  already  placed  ov  i 
exposed  surfaces. 

Placing  Concrete  Under  Water.— i^o  x 
Crete  should  be  laid  in  water  except  i 
the  instructions  of  the  engineer  in  char  i 
the  work  and  with  special  permissioifi 
each  case.  Depositing  concrete  under  ti 
will  be  discussed  more  fully  at  the  doc 
this  article. 

Order     of     Placing     Concrete.  —  Cofi 
should  be  placed  in  the  positions  as  il 
by    the    engineer,    and    the    order  of  i 
must   in  all   cases  be  as  directed  by  thei 
gineer. 

IFork  Divided  Into  Sections.— The  jt 
should  be  carried  up  in  sections  of  conv(o 
height  and  length,  and  the  sections  - 
pleted  without  intermission  as  far  as 
ticable.  In  no  case  should  work  on  a  s.iv 
stop  within  eighteen  inches  of  the  top,  oin 
face. 

Pouring  Wet  Concrete.— Wet  or  liqui 
Crete   must   be   deposited   so   that  it  w 
flow  along  the  forms  or  sweep  the  reii 
ment  out  of  place.    Concrete  should  be  i 
in    the    most   appiroved    manner.     That 
say,   wet  or  liquid  concrete  should  be 
posited  as  to  maintain  a  nearly  level  10;,. 
face   and   so   avoid   flowing  along  the  fiii 
Concrete   should   be  poured  at  several  jnl 
over   the    area   to    be   filled    so   as  to  rilc 
flowing  and  spreading  to  a  minimum. 
Manipulation    of   Concrete    (Compactii'.- 
The   concrete   should   be   deposited  in  id 
a   manner  as   will  permit  the  most  tho  ig; 
compacting,  such  as  can  be  obtained  by  'ik 
ing  with  a  straight  shovel  or  slicing  too'''' 
moving  up  and  down  until  all  the  ingn. 
have  settled  in  their  proper  place  by  g 
and  the  surplus  water  has  been  forced  (tlit 
surface   by   ramming  or  otherwise  comfte' 
so  as  to  make  a  dense  and  compact  mass.'ht 
manner  and  extent  of  the  compacting  sulii 
be  satisfactory  to  the  engineer.     All  coi" 
should  be  either  tamped  or  puddled  wlie 
practicable.      For   dry   and   medium    mi: 
thorough    tamping    is    necessary    in   orfl 
obtain  a  solid  mass,  and  even  with  ver. 
mixtures   pockets  or  voids  may  occur  les- 
the  mass  is  puddled. 

When  placing  the  concrete  there  mii 
ways  be  one  man  detailed,  or  more  if  tl 
gineer  so  orders,  whose  duty  it  will  be 
tamping  or  puddling  exclusively,  foll< 
up  the  shovelers  or  dumpers  as  they  plai 
concrete.     In  general,  the  methods  shou 
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five   a    compact,    dense   and   im- 

iot  concrete.  t-         .• 

.,  Concrete  III  Layers.— Excepting  in 
\rk,  concrete  should  be  deposited  in 
'Dili  'iaye''s  of  uniform  thickness.  Lay- 
ntoncretc  must  not  be  tapered  off  in 
•ti.haped  solids,  but  should  be  built  with 
re  nds,  temporary  planking  being  placed 
id-.f  partial  layers,  so  that  none  will  run 
o'thin  edge.  In  order  to  avoid  horizon- 
\o-  s,  it  is  necessary  that  each  layer 
Idt 'deposited  before  the  "initial"  set  of 
)ri!0usly  deposited  layer  and  should  be 
stiewhat  rough  to  insure  bonding  with 
lit  layer  above,  and  should  be  of 
■  ckness  that  it  can  be  incorporated 
tl  one  previously  laid.  The  surface  of 
to  layers  should  be  leveled  with  a 
ill  edge,  or  in  other  suitable  manner. 
'}\  words,  the  layers  should  be  kept,  in 
ra'as  nearly  horizontal  as  may  be  dur- 
th  process  of  placing,  one  layer  being 
lit  J  before  another  is  started,  and  lay- 
--rete  must  not  be  run  out  to  a  thin 

Layers     of     Concrete. — Layers 
i.e  tapered   off,   but   be  built   with 

,  ...;.  and  when,  from  any  cause,  it  be- 
s  npracticable  to  complete  a  layer,  a 
:  convenient  width  should  be  secured 
e  Tm  against  which  the  concrete  should 
)i  led.  thus  making  a  vertical  joint. 
il(  I  become  necessarv'  to  start  a  second 

:once.  it  should  stop  short  of  the  first 
;  least  1-  ins.,  when  a  second  plank 
Id  e  secured  in  the  same  manner  as  the 

:- 1  the  concrete  rammed  against  it,  the 
s  .'ing  carried  up  full  thickness  to  the 
i,  nd  left  rough.  Xo  loose  stones  or 
i.'  laces  should  be  left  on  the  surface  of 
la  r.  but  such  places  must  be  filled  with 
a'  and  the  ramming  repeated  until  wet 
a-  flushes  to  the  surface.  The  ends, 
e  full  layer  cannot  be  laid  at  the  time, 
Icie  squared  off  in  every  case  by  ver- 

tiporary  planking. 

kiess  of  Layers. — The  thickness  of 
s  ill  depend  upon  the  character  of  the 
hand.  Opinions  differ  as  to  the 
n ;  of  layers  in  which  concrete  should 
e  sited.  Some  advocate  thick  layers, 
n  ones.    The  inspector,  of  course,  will 

0  rned  by  the  specifications  or  by  the 
le  's  decision  in  the  matter. 

ixture  which  does  not  quake  in  the 
li-row  should  be  deposited  in  layers 
c;r  0  ins.  and  thoroughly  tamped, 
ti;  has  been  rammed  in  3  in.  layers, 
IV.  very  seldom,  because  whatever  care 
I  taken,  the  joints  between  the  lajxrs 
a  ays  a  source  of  weakness.  Layers 
e  than  C  ins.  for  dry  concrete  should 
b  attempted  unless  a  large  number  of 
i  employed  in  mixing  the  concrete,  as 
■ij.e  the  depositing  and  ramming  a 
:«  thickness  may  take  so  long  that  the 
5')Ortion  may  have  begun  to  set  before 
m  can  finish  the  upper  part,  and  this 
cise  a  disturbance  of  the  setting,  and 
went  weakness.  The  reason  for  com- 
tily  thin  layers  in  rammed  work  is  so 
1-  ramming  will  be  effective.  In  spe- 
cjes  where  the  concrete  must  be  placed 
t|)  slopes,  a  dry  mixture  in  4-in.  layers 
I'be  used. 

laking  mixture  may  be  deposited  in 
■^  f'  to  12  ins.  thick,  and  should  be  pud- 
j.'ith  a  square-pointed  spade.  Even 
[^  layers  of  wet  concrete  may  be  placed 
n;  in  mass  work,  if  it  can  be  done  with- 
Iving  air  pockets. 

i^^ling  or  Churning  Wet  Concrete. — Pud- 
?,  hould  be  thoroughly  done  so  as  to 
^:|  ut  air  bubbles  and  pockets  and  bring 
q  Crete  into  close  contact  with  the  rein- 
i|  steel  at  every  point.  In  reinforced 
:i!e,^  where  wet  concretes  must  be  em- 
A  it  is  important  that  the  concrete  be 
■<  in  such  way  and  in  such  amounts  as 
''  cause  air  pockets  to  form.  The  same 
of  any  concrete  that  is  to  be  imper- 

1  Ramming  is  not  essential  in  such 
■  es,  as  puddling  is  quite  as  effective  as 
''ig,_  if   properly   done.     In    fact,   if   the 

e  is  of  such  consistencv  that  it  can  be 


rammed,  it  is  m-suitabic  for  reinforced  con- 
crete work.  The  uet  coi'.rete  should  be  thor- 
oughly churni.-(i  niter  it  hv-.i  been  deposited  in 
the  forms.  Forks,  sp.:,iv:^  or  other  suitable 
instruments  shoul<l  be  used  for  this  purpose. 
These  implements  should  be  small  enough  to 
enter  well  into  the  spacer  between  and  around 
the  reinforcing  steel  and  make  the  concrete 
flow  into  the  corners  and  along  all  faces  of 
the  walls.  Care  must  be  taken  to  avoid  dis- 
placing the  reinforciii'.;  steel.  Bars  should 
be  lightly  tapped  to  assist  the  settlement  of 
concrete  under  and  around  them  and  must  be 
entirely  incased  in  concrete,  care  being  taken 
to  insure  the  coating  of  the  reinforcing  metal 
with  mortar  and  the  thorough  compacting  of 
the  concrete  around  the  bars.  Jarring  of  bars 
must  be  carefully  avoided  when  the  concrete 
begins  to  set. 

The  inspector  should  insist  upon  the  con- 
crete being  well  spaded,  for  only  by  thor- 
ough spading  can  air  bubbles  be  worked  out. 
The  stones  should  be  carefully  but  judicious- 
ly spaded  away  from  the  face ;  too  much  and 
unskillful  spading  will  permit  an  upward 
flow  which  will  wash  the  cement  from  the 
concrete  at  the  face.  In  other  words,  exces- 
sive puddling  or  churning  is  injurious,  it 
dries  the  stones  together  and  forces  the  sand 
and  cement  to  the  surface.  Puddling  of  wet 
concrete  should  be  performed  to  only  a  mod- 
erate extent,  just  sufficient  to  expel  the  air. 
With  very  wet  concrete  poured  in  mass  work 
it  is  not  usual  to  tamp  or  puddle  it,  except  at 
the  face  that  is  to  be  exposed  for  the  purpose 
of  forcing  some  fine  material  to  that  face 
so  that  it  will  present  a  smooth  surface  when 
the  forms  arc  removed. 

Obtaining  Smooth  Face  for  Exposed  Sur- 
faces by  Spading. — Faces  exposed  to  view 
may  be  made  smooth  by  thrusting  a  spade  or 
fork  through  the  concrete  close  to  the  form 
to  force  back  the  large  stones  and  prevent 
stone  "pockets."  Care  must  be  taken  in  re- 
moving the  large  stones  from  the  face  to 
prevent  an  upward  flow  which  w'ill  wash  the 
cement  from  the  concrete  at  the  face.  The 
finer  mixture  must  be  flushed  against  the 
forms.  It  is  sometimes  customary  to  specify 
that  no  separate  facing,  and  no  plastering  w-ill 
be  allowed,  and  when  the  forms  are  removed, 
:i  smooth  surface,  free  from  voids,  will  be 
required,  and  pointing  of  holes  in  the  face 
must  be  reduced  to  a  minimum  by  the  above 
method. 

In  the  case  of  a  dry  mixture,  "spading" 
must  be  done  with  greatest  care  by  experi- 
enced hands  to  get  uniform  results.  Such 
special  rammers  and  folks  should  be  used 
near  the  surface  as  may  be  required  to  give 
the  desired  finish. 

Obtaining  Smooth  Surfaces  IVith  Rich 
Mortar. — Smooth  surfaces  may  be  obtained  • 
bv  spreading  a  thin  layer  of  rich  mortar  (1 
cement  to  2  or  3  sand),  about  1  in.  thick, 
over  a  section  of  the  area  to  be  concreted 
ahead  of  the  regular  mixture.  The  thickness 
of  mortar  facings  should  not  exceed  1%  ins., 
nor  be  less  than  %  in.  Care  must  be  taken 
to  remove  from  the  form  the  dried  mortar 
which  splatters  against  them,  in  order  to  se- 
cure a  perfect  face. 

Placing  Mortar  Facing  and  Backing  Simul- 
taneously.— It  is  sometimes  customary  to  place 
the  mortar  facing  and  backing  simultaneously 
in  the  same  horizontal  layers.  In  order  to 
gauge  the  thickness  of  the  mortar  facing  ac- 
curately, a  light  board  or  diaphragm  of  thin 
metal  with  convenient  handles  should  be  set 
on  edge  parallel  to  and  (1  or  1%  ins.)  from 
the  front  wall  of  the  forms.  The  facing  ma- 
terial is  deposited  in  the  space  between  this 
board  and  the  form.  The  concrete  of  the 
backing  should  then  be  deposited  and  spread 
against  the  back  of  this  board,  w-hich  may 
then  be  withdrawn  and  the  whole  mass  thor- 
oughlv  rammed  so  as  to  bond  the  mortar 
facing  and  backing  by  destroying  the  surface 
demarcation  between  them,  but  no  stone 
must  be  forced  nearer  to  the  front  wall  of 
the  form  than  %  in.  Necessary  deviations 
from  this  method  may  be  adopted  on  the  ap- 
proval of  the  engineer.  Care  must  be  taken 
to  remove  from  the  forms  the  dried  mortar 
which  scatters  against  them,  in  order  to  se- 
cure a  perfect  face. 


By  using  the  metal  diaphragm  or  light  board 
in  the  manner  above  described,  the  face  of 
each  layer  may  be  made  exactly  the  right 
amount  of  mortar,  and  the  proper  amount  of 
the  layer  may  he  accurately  determined,  fhe 
intention  is  that  the  facing  and  the  backing 
should  be  rammed  and  set  together.  In  no 
case  is  one  to  be  put  in  in  advance  of  the 
other,  so  that  either  may  set  before  the 
other.  The  facing  should  show  a  smooth 
dense  surface  without  pits  or  irregularities. 
This  is  most  likely  to  be  secured  by  thorough 
and  systematic  ramming.  The  facing  mortar 
should  be  of  the  same  composition  as  the 
mortar  used  in  the  concrete  back  of  same. 

In  places  where  the  above  method  cannot 
be  used,  as  the  under  surface  of  arches,  the 
same  end  should  lie  attained  by  methods  sat- 
isfactory to  the  engineer. 

Reftnishing  .Mortar  Facing. — In  no  case 
should  any  work  be  finished  by  plastering 
mortar  or  concrete  which  has  set,  but  should 
it  become  necessary  at  any  time  to  refinish  a 
surface  which  has  set,  it  should  be  picked 
off  so  that  at  least  3  ins.  of  mortar  can  be 
added,  and  the  surface  of  the  old  concrete 
should  be  roughened  and  thoroughly  wet  be- 
fore new  material  is  added,  such  new  ma- 
terial  being   mortar  as   specified    for   facing. 

Ramming  (So)netimcs  Called  Punning)  of 
Concrete. — For  some  unaccountable  reason 
most  of  the  older  specifications  specify  that 
the  concrete  shall  not  be  rammed  or  tamped 
after  being  put  in  place,  and  in  order  that  it 
may  be.  to  a  certain  extent,  solidified,  it  was 
specified  that  it  should  be  dumped  in  place 
from  a  certain  height.  Nothing  could  have 
been  more  erroneous  than  such  ideas.  The 
concrete  should  not  by  any  means  be  allowed 
to  fall  a  considerable  height.  Such  a  fall 
tends  to  separate  the  larger  pieces  from  the 
smaller,  and  thus  results  in  a  lack  of  uniform- 
ity in  the  concrete.  The  concrete  should  be 
put  in  place  with  care,  and  not  allowed  to  fall 
more  than  C  ft.,  if  possible. 

In  placing  dry  concrete  in  layers,  see  that 
the  layers  are  of  the  required  thickness,  even- 
ly spread,  and  properly  rammed.  Each  layer 
must  be  thoroughly  rammed  and  consolidated 
so  that  no  void  spaces  are  left.  The  advan- 
tage of  suitable  ramming  is  obvious.  It  com- 
presses the  concrete,  rendering  it  more  solid 
and  free  from  voids,  and  squeezes  out  all 
superfluous  water.  The  inspector  must  insist 
upon  the  thorough  ramming  and  compacting 
of  all  dry  concrete,  as  the  value  of  the  work 
largely  depends  upon  the  completeness  with 
which  this  highly  important  part  of  the  work 
is  done.  Too  much  ramming,  however,  is 
dangerous,  as  it  may  be  continued  until  the 
cement  has  begun  to  set,  and  in  this  case  a 
loss  of  strength  is  entailed.  For  this  reason, 
concrete  made  with  a  quick-setting  cement 
should  be  rammed  very  little,  ij  at  all.  The 
ramming  must  be  completed  as  the  work 
progresses.  In  no  case  should  concrete  be 
permitted  to  remain  in  the  work  if  it  has 
begun  to  set  before  the  ramming  is  com- 
pleted. The  ramming  should  be  done  quickly 
in  order  to  avoid  the  possibility  of  layers  set- 
ting before  completing  them,  but  the  tamping 
must  be  done  thoroughly  and  not  slighted.  If 
the  concrete  in  tamping  should  quake  this 
will   indicate  that  it   is  too   wet. 

The  bottoms  of  tamping  tools  should  be 
kept  clear  of  hardened  mortar  so  as  to  pack 
the  concrete  with  flat  surfaces.  No  mortar 
that  has  been  prepared  for  the  purpose  of 
forming  a  new  batch  of  concrete  should  be 
taken  to  plaster  any  rough  or  improperly 
tamped  places  that  may  appear  in  the  work,  as 
ramming  or  tamping  should  be  the  only  means 
employed  to  obtain  a  smooth  and  regular 
surface. 

Cinder  concrete  should  be  rammed  or 
tamped  very  lightly  if  at  all,  as  heavy  ram- 
ming- or  tamping  will  break  the  cinders.  A 
wet  mixture  is  most  suitable  for  concrete 
made  with  cinders. 

Concrete  should  be  laid  and  rammed  in  lay- 
ers, as  far  as  practicable,  normal  to  the  direc- 
tion of  the  pressure  it  carries. 

Care  should  be  taken  in  the  ramming 
not  to  displace  any  braces,  ties,  forms,  pipes, 
or  other   embedded   fixtures. 

Any  portion  nt  any  layer  of  concrete  which 
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has  been  left  long  enough  to  have  any  ap- 
pearance of  setting  should  be  taken  up  and 
relaid  before  the  next  layer  is  put  on  or  may 
be  treated  as  follows  ;  When  a  fresh  layer 
is  to  be  put  on  one  which  has  set  or 
partially  set,  the  entire  surface  must 
be  thoroughly  swept  with  metal  brooms 
or  brushes.  The  skin  or  film  usually  form- 
ing on  the  surface  of  the  concrete  must  be 
completely  scrubbed  or  steamed  away.  All 
surfaces  and  pockets  must  be  cleaned  of  all 
sawdust,  shavings  or  other  matter,  and  when 
completely  cleaned,  it  should  be  thoroughly 
w-etted  before  the  new  layer  of  concrete  is 
placed. 

Force  of  Rammers  and  Shovelers. — For  dis- 
tributing and  ramming  the  concrete  in  place 
after  delivery,  a  sufficient  force  of  rammers 
and  shovelers  should  be  maintained  for  each 
mixer  in  operation  to  handle  the  concrete 
rapidly  and  ram  or  tamp  it  thoroughly  before 
another  batch  is  dumped  within  the  forms, 
and  when  this  labor  is  specially  severe,  the 
inspector  should  require  the  changing  of  men 
so  employed  in  order  that  this  part  of  the 
work  may  be  thoroughly  performed.  The 
labor  necessary  to  spread  and  compact  the 
concrete  must  be  other  than  that  required  to 
mix  it. 

Time  Required  for  Ramming  Concrete.— 
The  length  of  time  ramming  or  tamping 
should  be  continued  and  the  vigor  with  which 
it  should  be  done  depend  largely  on  the  de- 
gree of  plasticity  of  the  concrete.  Too  much 
tamping  is  to  be  avoided,  as  it  separates  the 
mortar  from  the  stone,  bringing  the  former 
to  the  surface.  The  ramming  should  be 
stopped  when  ■  the  w-ater  flushes  to  the  sur- 
face. In  other  words,  a  flushing  of  water  to 
the  surface  should  always  serve  as  an  indica- 
tion when  to  cease  tamping. 

Tools  for  Ramming  or  Tamping  Concrete. 
— Tampers  or  rammers  may  be  made  of  an 
oak  stick  18  ins.  long,  4x4  ins.  at  the  top  and 
3x3  ins.  at  the  bottom  fixed  to  a  handle  at 
the  top.  Square  wooden  rammers  measuring 
from  6  to  8  ins.  on  a  side,  or  round  ones  from 
8  to  12  ins.  in  diameter  and  weighing  be- 
tween  10  and  20  lbs.,  are  quite  often  used. 

Rammers  are  frequently  made  of  wood,  but 
those  of  iron  are  believed  to  be  better.  A 
convenient  rammer  is  made  of  an  iron  cast- 
ing, 6  ins.  square,  having  a  handle  of  1-in. 
round  iron,  or  1%-in.  pipe,  about  5  ft.  or  5% 
ft.  in  length,  which  should  weigh  in  all  about 
20  lbs.  Twelve-pound  metal  rammers  are  also 
used,  especially  where  only  light  tamping  is 
required.  The  weight  of  a  tamper  is  limited 
by  the  capacity  for  work  of  the  man  who 
wields  it.  Tampers  have  been  made  up  to 
forty  and  even  to  fifty  pounds  in  weight. 

In  all  cases,  tampers  should  be  of  such 
form  and  material  as  the  engineer  may  ap- 
prove. The  tamping  tools  should  be  at  least 
6  ins.  square  at  the  bottom  and  should  not  ex- 
ceed 20  ins.  square.  Rammers  of  special 
shape  or  pneumatic  machines  may  be  required 
by  the  engineer  to  secure  thorough  work  in 
different  places.  Special  shaped  tampers  will 
be  required  for  places  where  ordinary  tamp- 
ers would  not  be  effective.  Bevel  rammers 
are  necessary  for  the  backs  of  arches.  Rail- 
road tampers  for  heavy  mass  work.  Short- 
handled  rammers  in  confined  places  and  long- 
handled  rammers   in  columns. 

Concrete  to  be  Free  from  Voids. — The  con- 
crete must  be  so  thoroughly  compact  that 
there  will  be  no  pores  or  open  spaces  be- 
tween the  stones  of  which  it  consists  that  are 
not  thoroughly  filled  with  mortar  and  every 
effort  should  be  made  to  secure  the  greatest 
possible  density  of  the  mass. 

Tapping  Forms  to  Produce  Smooth  Sur- 
faces.— In  addition  to  tamping  or  puddling, 
the  forms  of  all  concrete  work,  i.  e.,  beams, 
girders,  etc.,  should  be  lightly  and  continuous- 
ly tapped  with  a  suitable  maul,  in  order  to 
provide  smooth  and  perfect  surfaces.  The 
outside  of  the  forms  should  be  nounded  with 
wooden  mauls  or  mallets  immediately  after 
receiving  the  concrete,  to  assist  in  shaking 
down   and   consolidating  the   concrete. 

Removal  of  Defective  Concrete. — Any  con- 
crete work  indicating  that  it  has  not  been 
thoroughly  mixed   in  the  required  proportion 


should  be  dug  out  and  replaced  as  directed  by 
the  engineer.  The  inspector,  of  course.  ^.iH 
be  governed  by  the  engineer's  decision  in  the 
matter. 

Wetting  Concrete.— \^'htn  a  deficiency  =- 
moisture  is  indicated  after  ramming  is  ccv.- 
pletcd,  it  should  be  supplied  by  sprinkling  with 
a  fine  spray  of  water.  After  ramminf:.  i-ui- 
face  of  concrete  should  be  kept  moi.n  until 
it  fully  sets  by  sprinkling  at  short  intervals. 
For  this  purpose  not  less  than  one  large  wa- 
tering pot  for  each  mixer  should  be  kept  in 
constant  service,  and  as  many  more  as  may 
be  required. 

\'o  Walking  on  Fresh  Layer.?.— When  in 
place,  all  wheeling,  working  or  walking  on 
the  concrete  must  be  prevented,  until  at  least 
twelve  hours  after  being  deposited  or  until 
it  has  set  for  a  sufficient  length  of  time.  Pro- 
tection of  concrete  after  placing  will  be  dis- 
cussed more   fully   elsewhere. 

E.VCCSS  of  Water  in  Concrete.— A.»  excess 
of  water  is  detrimental  to  the  concrete,  as  it 
brings  a  layer  of  cement  which  has  already 
set  to  the  surface,  forming  a  point  of  weak- 
ness in  the  finished  work,  unless  it  is  well 
scraped  off  before  the  next  layer  is  deposited. 
If  one  or  more  batches  are  too  wet,  a  com- 
paratively dry  batch  or  more  should  be  mixed 
to  take  up  the  surplus  w-ater. 

Rubble  Concrete. — In  massive  work,  as  m 
foundations,  retaining  walls,  harborworks 
and  the  like,  the  embedding  of  stones  of  "one- 
man  size,"  or  larger,  in  the  concrete  is  a 
practice  that  has  long  been  in  vogue.  In 
heavy  engineering  works,  some  of  the  stones 
thus' inserted  contain  a  cubic  foot  or  more, 
but  in  buildings  smaller  pieces  must  be  used 
according  to  the  thickness  of  the  wall  or 
foundation.  The  objection  is  sometimes  made 
that  the  incorporation  of  large  stones  into 
concrete  interferes  with  the  homogeneity  of 
the  wall  and  that  variations  in  expansion  may 
result  in  injury  to  the  work.  This  danger, 
however,  is  more  theoretical  than  real,  espe- 
cially in  large  massive  work.  Sometimes  the 
•'packing''  amounts  to  as  much  as  2.5  per  cent 
or  more  of  the  total  bulk  of  the  work. 

The  stones  thus  embedded  should  be  per- 
fectly clean,  hard  and  sound,  and  should  not 
lie  nearer  one  to  another  than  4  ins.  nor 
should  they  lie  nearer  than  this  to  the  face 
of  the  wall.  Such  stones  must  be  thoroughly 
scrubbed  clean  before  being  placed  in  the 
work  and  should  be  wetted  immediately  be- 
fore setting  in  position.  The  concrete  should 
lie  mixed  rather  wet  and  should  contain  a 
proportionate  excess  of  mortar  in  order  that 
the  stones  may  be  properly  united  with  the 
rest  of  the  mass.  Care  must  be  taken  that 
each  stone  is  completely  surrounded  by  a 
compact  mass  of  concrete.  The  stones  should 
be  settled  into  the  concrete  already  laid  far 
enough  to  assure  their  having  a  full  bed  of 
mortar.  Large  stones  should  not  exceed  20 
per  cent  in  volume  of  the  masonry  containing 
them.  No  rotten  or  soft  stones  or  rock  should 
be  used,  nor  those  which  are  partly  rotten 
or  soft. 

Stones  used  in  the  manner  described  above 
are  sometimes  called  "plumbs."  "one-man 
stone,"  "nigger  heads,"  "boulders,"  or  ''pack- 
ing." 

The  inspection  must  be  thorough  in  order 
to  insure  watertight  work  by  a  thorough  com- 
pacting of  the  rubble  concrete.  It  can  not 
be  too  strongly  emphasized  that  the  difficul- 
ties of  inspection  are  much  increased  when 
rubble  concrete  is  specified,  as  there  can  be 
little  check  on  the  quantity  of  large  stones 
which  a  contractor  can  put  into  a  wall.  For 
this  reason  it  is  sometimes  better,  in  contract 
work,  where  the  constant  supervision  of  an 
inspector  is  not  available,  to  forbid  all  the 
incorporation  into  the  concrete  of  large 
stones  and  to  use  a  well-broken  aggregate,  ir- 
regular in  shape  and  size  and  containing, 
therefore,  as  small  a  quantity  of  voids  as  pos- 
sible. In  this  way,  the  cement'  will  bind  a 
larger  quantity  of  aggregate,  and  the  cost 
entailed  by  forbidding  the  use  of  large  stones 
will  be  to  some  extent,  reduced. 

Record  of  Concreting. — The  concrete  fore- 
man should  be  required  to  mark  in  ink  upon 
the  plans  the  date  and  hour  when  each  part 


oi   the  work  is  concreted.     This  must  bel 
itrded  to  every  time  concreting  is  done,  U 
it  must  not  be  put  off  until  some  conveVL 
lime   and   then   filled  in   from  memory.    L 
•icason  is  obvious.  '    j 

Sample  Blocks  of  Concrete. — A  sarL 
Mock  of  concrete  should  be  made  from  Ik 
day's  work.  This  sample  should  be  poy 
into  a  box,  say  6x6x6  ins.  and  the  box  shL 
be  dated,  and  kept  so  as  to  obtain  the  sje 
climatic  conditions  as  the  original.  Thajs 
to  say,  the  sample  block  must  be  exposeio 
the  same  weather  conditions  as  the  concreU 
which  it  represents.  This  will  serve  a'a 
guide  to  determine  the  condition  of  the  ji. 
Crete  before  centering  is  removed.  The  wW 
would  suggest  that  signs  be  placed  overJe 
box,  warning  all  workmen  against  moig 
these  boxes  or  tampering  with  the  contis 
otherwise  workmen  are  likely  to  pay  He 
attention  to  this  and  constant  watchingm 
the  part  of  the  inspector  is  necessary  to  gi-d 
against  their  removal. 

Introduction  of  Cells  in  Mass  Concfe 
Work. — Where  weight  is  not  desirable,  ^is 
may  be  introduced  in  the  mass,  formed  ei^ 
liy  cheap  hemlock  boxes,  which  can  be  lein 
the  work,  or  by  collapsible  boxes  which  n 
be  withdrawn  and  used  over  again.  W -e 
weight  is  desirable,  large  stones  may  be  n- 
med  in  the  heart  of  the  mass,  as  descr  d 
above  for  rubble  concrete. 

I'L.'^CINC    CONCRETE    IN    EXC.\V.\TIOXS    AXD  f' 
DATIONS. 

Concrete  should  be  placed  in  excavation 
means  of   chutes   or  other  appliances  to 
vent   an   excessive   free   fall.     The  .coiitr.. 
should    be    expressly    prohibited    from    uj 
methods  that  will  cause  separation  of  thej- 
gregate   and   matrix   unless  with   special  -- 
mission  of  the  engineer,  and  in  such  cases.ie 
concrete  should  be  thoroughly  remixed  be  c 
being  placed. 

When  used  for  foundations  concrete  sli< 
when  practicable,  be  deposited  and  rai: 
against  the  sides  of  the  excavation. 

Foundations    Below    Water   Level.— W 
concrete  is  to  be  put  into  a  foundation  1 
water  level,  all  water  should  as  far  as  ; 
ble  be  removed  from  the  excavation.    If 
impossible  by  means  of  the  ordinary  puni,, 
facilities    to   control    the   flow    of  water,  ;e 
excavation  may  be  taken  out  in  sections,  d 
the  concrete  may  be  placed  in  the  foundv 
section  by  section.    Special  care  must  be 
to  ram  thoroughly  the  bottom  layer  o: 
Crete,  and  to  remove  all  mud  and  clay 
the  vertical   face  of  each  section  of  con 
as  additional  sections  are  excavated  and 
pared    for    additional    concrete   work. 

Where   the    foundation   is   soft,   as  for 
ample,   where   piles    are   used,   either  tin 
coarse  broken  stone  may  be  spread  over  e 
bottom    of    the    excavation     and    thorouiy 
rammed  into  the  earth  before  putting  in  jr 
concrete.  r-^'''- 

In  no  case  should  a  dry  mixture  of  s:l, 
cement  and  broken  stone  or  gravel  te  it 
into  a  foundation.  The  cement  may  be  mid 
with  a  less  proportion  of  water,  but  must  it 
be  placed  in  the  foundation  without  ihoroh 
mixing. 

Where  strata  of  gravel  and  sand  peiit 
the  entrance  of  water  into  the  foundan 
with  such  freedom  that  small  sections  of  e 
same  cannot  be  excavated  and  pumped  it 
for  concreting,  a  grout  of  pure  cement  o;'! 
a  mixture  of  cement  and  one  or  two  panif 
sand  may  be  injected  through  a  pipe  into  e 
loose  gravel  and  sand  in  the  bottom  of  t 
foundation ;  this  work  being  done  while  « 
excavation  is  filled  with  water.  The  '« 
through  which  this  grout  is  passed  shoulce 
pushed  a  few  inches  below  the  surface  of « 
gravel,  and  a  bucketful  or  more  of  gi'' 
should  be  poured  down  through  the  pipe.  « 
pipe  being  then  moved  1  or  2  ft.,  and  « 
operation  "repeated,  distributing  the  grout  d 
the  whole  area  of  the  bottom  to  be  thus  ■ 
mented,  and  the  work  then  should  be  ■ 
lowed  to  stand  for  24  to  36  hours.  It  1 
generally  be  found  that  the  sand  and  grrl 
will  be  converted  into  a  water  tight  concr', 
permitting  the  pumping  of  the  excavatioi 
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bput  into  excavations  without  the  use 
'orli  provided  the  sides  of  the  excava- 
ai  reasonably  true  and  the  material  is 
Jeiy  firm,  so  that  the  concrete  may  be 
Tie  thoroughly  without  .vielding  of  the 
cer  earth.  Foundation  concrete,  if  put 
eMvations  which  are  not  protected  by 
15.  eed  not  have  any  special  attention 
It  the  finish  of  the  concrete  against  the 
1  r'.und  it. 

he   it  is  necessary  to  use  forms  in  the 

triion   of    foundation    work,    the    finer 

ri;  of  the   concrete   should    be    worked 

le  Iter  portion  of  the  mass  against  the 

s,  <  as  to  insure  the  rilling  with  mortar 

;i   res  or  open  spaces  between  the  con- 

sne.     Where  a  cheaper  kind  of  con- 

i  used   for   foundation   work,   the   top 

le  arae  should  be   finished   smooth   and 

t  corners  and  edges  being  thoroughly 

•:»■'  and  compacted,   and  the  whole  sur- 

■ull  of  mortar.     It  will  not  be  sat- 

leave  a  honeycombed  surface  or 

•,ch    loose    concrete    stone    is    left 

'lut.     If   necessary,   the   inspector 

..i;  the  contractor   make  batches  of 

ir  :onsisting  of  one  part  of  cement  to 

I  :>  of  sand,  the  same  being  thoroughly 

ihould  cover  the  whole  surface  of 

'in  concrete  with  enough  of  this 

:lush   full   all   such    open,    porous 

,  oncretc    in    Trenches. — Concrete 

wered  into  trenches    (over  6   ft. 

\es  or  buckets,  and  not  allowed  to 

\   shovels  from  the  surface.     The 

.;.  require,  instead  of  buckets,  that 

x>  rete   be   dumped    in    inclined   chutes, 

n  :  of  the  incline  to  be  determined  by 

e  inspector,  of  course,  will   be  gov- 

I  the  engineer's  decision  in  the  matter. 

Trenches. — Before   the    first    layer 

is  put   into   the  trench,  the  bot- 

....  trench  must  be  thoroughly  sprin- 

vti  water   from   a   hose,    so   that    the 

the  concrete  may  not  be  absorbed. 

i(  IS. — Footings   should   be   cast  at   one 

d   where  practicable,  and  the  concrete 

it    in  layers  not  exceeding  9  ins.,  and 

\i  r  thoroughly  rammed. 

U    CONCRETE    IN    COLUMNS    AND    WAliS. 

\tg     Columns. — Columns      should      be 

tl.ell  ahead  of  the  beams  or  girders, 

a  being  preferable.     This  is  important. 

"  gular  column  mixture  is  poured, 

be  at  least  2  or  3  ins.  of  mortar 

■5  1  to  1,  placed  in  the  bottom  of 

i-.s.      Some    specifications    require 

■  er  1  ft.  of  each  column  shall  be 

'  h  a  concrete  containing   more   sand 

e  stone  than   the  regular   mix,   under 

i;uctions  of  the  engineer,  in  order  to 

y  "'honeycombing''  at  this  point,  the 
of  the  column  being  filled  with  con- 
led  in  the  proportions  specified.  Other 
<;ions  require  that  before  begirming 
e  forms  of  columns,  the  bottom  or 
{■urface  must  each  time  be  thorough- 
^■d  with  a  neat  cement  grout.  The 
t.  of  course,  will  be  governed  by  the 
;'S  instructions  in  the  matter. 
t  ng  columns  the  concrete  should  be 
J 1  small  batches,  preferably  by  dump- 
1  vheelbarrows  on  the  floor,  and  shov- 
concrete  into  the  column.  The 
ii  should  preferably  be  continuous 
1  base  to  the  underside  of  supported 
<  girder,  but  if  stopped  short  of  com- 
Uhe  unfinished  surface  must  be  left 
is  the  practice  with  some  contractors 
ilour  the  entire  column  at  one  opera- 
:  to  allow  a  height  of  about  4  ft.  to 
ihree  or  four  hours  before  the  second 
I     When   laying   concrete   in   columns, 

wus  spading  should  be  kept  up  dur- 
tpcration  so  that  it  will  make  a  smooth 

A  hen  the  column  forms  are  removed. 

olutely  necessary  to  expel  bubbles  of 

onstantly  puddling  or  joggling  the 
\  with  a  rod  heavv  enough  to  sink  into 

rete  with  ease.  The  outside  of  col- 
jms  should  also  be  hammered  with 
.during  the  process  of  pouring  so  as 
(de  air  bubbles   and   make    a   smooth 


Tamping  C,'-,.-;,.-.-,-.-.ai  least  one  man 
should  contuuwujly  tnu.p  a  column,  duri.ig 
the  process  oi  .ouorcii: ;.  bv  means  of  a 
stick  of  lumber  1  in.  x  2  .ns.'(or  i  ins.  x  2 
ins),  or  with  thin  tampers  that  will  go  in 
and  around  the  reinforins  steel  at  all  four 
sides  simultaneously.  Care  must  be  taken 
that  the  column  bars  kccr,  their  place  while 
concreting  the  columns,  and  for  this  purpose 
the  tops  01  the  bars  should  be  steadied  by 
^^■";es  ^^r  boards.  Special  care  is  needed  in 
puddling  the  concrete  in  columns  to  make  it 
flow  around  the  reinforcing  rods  During 
the  operation,  the  concrete  in  the  column 
should  be  constantiv  churned  in  order  to  pre- 
vent arching  in  the  interior  of  the  column, 
by  bemg  freed  from  air  bubbles.  Ramming 
on  top  will  not  accomplish  this  result.  Long 
slender  poles  with  flat  steel  ends  niav  be 
used  advantageously  for  puddling  the  'con- 
crete in  columns.  At  least  two  of  these  ram- 
mers should  he  constantiv  used  in  large  col- 
umns during  the  pouring  of  the  concrete. 

Columns  Over  12  Feet  in  Height.— Columns 
more  than  12  ft.  high  should  be  poure^!  from 
a  point  half  way  up  and  at  the  top, 
the  concrete  will  not  have  so  far. to  i. 
so  that  puddling  of  the  concrete  around  uie 
reinforcement  can  better  be  effected.  Con- 
crete in  long  columns  may  also  be  deposited 
contini-ously  through  tremies,  in  order  that 
the  stone  and  the  mortar  will  not  be  sep- 
arated. Openings  left  in  the  sides  of  column 
forms,  to  facilitate  pouring  should,  of  course, 
be  closed  when  the  concrete  reaches  that 
point,  and  the  remainder  of  the  column  then 
poured.  Constant  puddling  is  equally  neces- 
sarj'  in  long  columns. 

Mimwum  Time  for  Filling  Long  Columns. 
— ^Vhere.  columns  are  of  an  unsupported 
length  of  more  than  twelve  times  the  least 
diameter,  the  filling  should  be  done  gradually 
snd  to  every  foot  of  height  there  should  not 
be  less  than  ten  minutes'  time  used  to  insure 
minimum  amount  of  contraction,  due  to  the 
setting  of  the  mix' 

Spiral  Columns.  nins  having  spiral 

or  circumferential  rcir.iurcement  the  concrete 
should  preferably  be  introduced  by  means  of 
a  tremie  or  tube,  in  order  to  prevent  the  in- 
gredients from  sorting  in  layers. 

Pouring  Flat  Slab  Columns. — In  pouring, 
the  column  and  cap  or  head  should  be  filled 
first  completely,  then  proceed  to  pour  the  con- 
crete in  the  slab. 

Excess  of  Water  in  Columns  and  Walls. — ■ 
Particular  care  must  be  given  to  the  filling  of 
columns  and  walls  not  to  have  an  excess  of 
water,  the  whole  must  be  uniform  from  bot- 
tom to  top.  If  water  accumulates  on  the  con- 
crete, churning  or  working  should  cease  until 
additional  dryer  concrete  is  placed  to  prevent 
the  washing  out  of  cement. 

Pouring  Walls. — Walls  should  be  blocked  off 
into  convenient  lengths  and  the  whole  work 
brought  up  uniformly  along  this  section  to 
prevent  long,  wedge-shaped  layers  of  con- 
ciete.  Upon  stopping,  the  concrete  should  be 
brought  up  to  a  uniform  level.  A  panel 
should  be  of  a  size  that  can  be  completed  in 
a  day's  work. 

It  is  well  to  keep  in  mind  that  the  thinner 
the  wall  the  stronger  and  denser  should  be 
the  concrete. 

Soupy  concrete  should  be  used  for  sthin 
walls,  but  not  so  wet  that  the  mortar  is 
waten.'.  Don't  dump  large  quantities  of  con- 
crete into  narrow  forms.  The  concrete  should 
be  puddled  rather  than  rammed,  the  object 
being  to  prevent  stones  from  collecting  in  any 
one  place,  and  causing  noticeable  voids  on  the 
surface.  Puddling  is  quite  as  effective  as 
ramming,  if  properly  done. 

No  rods  used  to  hold  the  forms  apart 
should  be  allowed  to  pass  through  the  wall, 
except  with   permission   of  the   engineer. 

Concrete  should  be  laid  in  layers_  not  ex- 
ceeding 6  ins.  in  depth  when  deposited  dry: 
if  thicker  than  this,  it  is  apt  to  lose  a  part  of 
the  benefit  of  the  labor  of  tamping — the  effect 
of  the  blows  not  penetrating  to  the  bottom 
of  the  layer.  Wet  concrete  may  be  de- 
posited in  layers  of  10  to  12  ins.,  and  thor- 
oughly puddled. 


PLACING    CO.NCRETE    IN    St-ABS    AND    BEAMS. 

Pouring  Slabs. — In  making  slabs,  the  full 
thickness  must  be  poured  in  one  continuous 
operation.  Stakes  should  be  placed  from  place 
to  place  showing  the  thickness  of  the  floor  in 
order  to  insure  a  level  floor.  If  possible  slab 
and  beam  must  be  made  monolithic.  The  units 
of  construction  as  indicated  on  the  drawings 
should  be  rigidly  observed,  and  each  unit  com- 
pleted at  one  time.  The  floor  slabs  may  be 
made  in  sections,  provided  that  tlie  ends  of 
all  sections  coincide  with  the  center  of  beams. 
During  the  pouring  of  floors  there  should 
be  at  least  two  workmen  assigned  to  giving 
their  undivided  attention  to  this  work.  Care 
must  be  taken  to  raise  slab  reinforcement  the 
proper  distance  above  centering  as  concreting 
progresses  or  better  still,  use  some  automatic 
spacers  for  the  accurate  placing  of  the  steel. 
The  method  of  pouring  a  slab  and  allowing 
the  material  to  slope  down  over  the  beams 
and  girders  and  then  beginning  the  next  day 
gives  a  slin  -l.i.  joint  which  should  not  be 
allowed. 

After  ■  labs  have  begun  to  set  they 

.should  not  be  walked  on  or  wheeled  over 
until  hard,  as  otherwise  their  strength  is 
seriously  injured.  If  traffic  over  them  is  un- 
avoidable, boards  should  be  provided  for  the 
purpose  of  distributing  the  weights. 

Any  preliminar>'  shrinkage  cracks  which 
occur  on  the  surface  of  the  slab  due  to  too 
rapid  dr.ving  should  be  immediately  filled  with 
liquid  cement  grout. 

Hollow  Tile  Construction. — In  hollow  tile 
floor  construction,  the  concrete  on  top  of  the 
tile  must  be  poured  at  the  same  time  as  the 
concrete  in  the  joists.  Unless  this  is  done 
the  floor  will  be  greatly  weakened,  and  might 
have  to  be  removed  at  great  expense. 

Where  hollow  tile  is  used  with  the  floor 
system,  it  should  be  of  the  best  quality-,  vitri- 
fied clay,  with  walls  and  webs  not  less  than 
'14-in.  thick.  The  exterior  surface  of  tiles 
should  be  scored  to  give  greater  adhesion. 
The  bottom  of  the  tile  should  in  no  case  be 
broken,  but  a  slight  break  in  the  upper  part  is 
not  objectionable,  provided  that  the  concrete 
is  allowed  to  flow  into  the  same. 

The  file  must  be  placed  regularly  at  equal 
distances  apart,  and  absolutely  straight  and 
true  for  the  reception  of  sleepers,  etc.,  and 
.at  such  distances  as  shown  on  drawings.  The 
tile  is  generally  spaced  i  or  .5  ins.  apart.  A 
wooden  strip  of  the  proper  width  should  be 
laid  between  the  lines  of  tile  when  a  new  line 
is  being  laid,  to  serve  as  a  spacer,  and  also 
to  get  the  proper  alignment.  When  the  line 
of  tile  has  been  spaced,  the  spacer  can  be 
removed  and  used  on  the  adjacent  line.  Un- 
<ler  no  condition  must  the  joist  between  two 
rows  of  tile  be  made  crooked  or  with  non- 
parallel  sides.  It  is  advisable,  iji  placing  the 
tile,  that  the  long  lengths  be  placed  in  the 
center  of  the  span  and  the  joints  be  made  to 
alternate  in  the  adjoining  rows. 

Care  must  be  taken  in  placing  the  concrete 
between  the  tile,  so  that  at  least  a  full  inch  is 
filled  in  over  the  entire  bottom  before  the 
steel  is  placed  in  position.  Especial  care  must 
be  taken  to  form  T-shaped  beams  by  stopping 
the  rows  of  tile  back  from  the  edge  of  the 
beams  as  shown  on  drawings,  and  covering 
the  ends  of  tile  with  tin  to  prevent  the  con- 
crete from  flowing  into  same.  Even  where 
concrete  is  not  specified  to  go  on  top  of  the 
tile,  allow  enough  concrete  in  the  joist  to  flow 
over  the  whole  top  surface  of  the  tile  for  a 
thickness  of  about  %  in. 

The  tile  must  be  thoroughly  wet  before 
placing  the  concrete,  especially  in  warm 
weather. 

Pouring  Beams  and  Girders. — Beams  are 
sometimes  poured  in  one  continuous  operation 
from  bottom  to  top.  This  method  of  pour- 
ing beams  or  girders  up  to  the  bottom  of  the 
slab  and  then  afterwards  placing  the  slab  is 
not  desirable.  If  possible,  beam  and  slab 
should  be  poured  in  one  continuous  operation, 
the  concrete  being  worked  closelv  around  the 
reinforcement  by  puddling,  and  the  stone 
worked  back  from  the  sides  by  spading. 
Churning  and  spading  the  sides'  of  beams 
and  girders  is  necessary  to  obtain  neat  ap- 
pearing surfaces.    At  least  one  man,  but  gen- 
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erally  two  men,  will  be  required  to  tamp  each 
beani,  during  the  process  of  concreting,  by 
means  of  special  spades.  Care  must  be  taken 
that  the  stirrups  remain  in  their  places  and 
are  held  up  tight  against  the  underside  of 
beam  tension  bars  while  concrete  is  being 
placed,  and  that  neither  is  disturbed  or  shifted 
by  the  process   of   ramming. 

Beams  and  girders  are  sometimes  filled  in 
two  operations,  the  concrete  being  first  car- 
ried up  to  the  tops  of  the  bottom  bars,  and 
immediately  after  being  thoroughly  tamped 
or  churned  by  striking  the  bars  with  the  tamp- 
ing tools,  the  beams  and  girders  are  com- 
pletely filled  and  carried  over  the  slab  in  one 
operation. 

When  beam  and  slab  are  designed  to  act 
together  as  a  T-beam,  both  should  be  poured 
in  one  operation.  No  portion  of  the  work 
must  be  started  unless  it  can  be  pushed  to 
completion,  except  by  special  permission  of 
the  engineer. 

No  stops  should  be  allowed  on  extra  long 
beam  or  girder  spans  and  special  arrange- 
ments should  be  made  to  do  the  entire  work 
in  one  operation.  , 

Shoring  Floor  For»ii.— During  the  process 
of  concreting,  the  inspector  should  see  that 
a  careful  workman  is  stationed  underneath 
slabs,  beams,  girders,  etc.,  to  watch  for  any 
deflection  in  the  forms  and  do  any  necessary 
wedging  up.  A  workman  should  be  employed 
at  all  times  watching  centering  while  con- 
creting is  being  done.  This  watchman  to 
stretch  wires  from  column  to  column  to 
guard  against  deflection,  and  to  see  to  im- 
mediate strengthening  of  centering  where 
necessary. 

PLACING    CONCRETE    IN    .■VRCHES. 

In  concreting  arches,  the  arch  ring  should 
be  divided  into  sections  of  such  size  that  the 
pouring  of  each  can  be  made  a  continuous 
operation.  Transverse  and  longitudinal  arch 
blocks  should  be  cast  continuously  and  the 
contractor  should  not  be  allowed  to  start  such 
work  unless  provided  with  sufficient  plant  and 
material   to   insure   the   finish   of    such   a   sec- 


tion continuously.  No  work  should  'it  5  art- 
ed  on  arch  rings  until  piers  and  iibutmf-nts 
have  been  examined  and  permission  giv^n  by 
the  engineer. 

Concreting  in  Longitudinal  Sections.-^in 
longitudinal  sections,  the  concrete  slioula  be 
begun  simultaneously  at  both  skewbacks  ano 
continued  uniformily  and  continuously  <o  the 
crown.  That  is  to  say,  the  construction  ot 
the  arch  ring  must  proceed  continuously  .iiia 
without  interrupion  from  the  time  it  is  started 
until  completed,  work  being  begun  at  both  abut- 
ments simultaneously,  and  carried  at  a  uni- 
form rate  of  progress  therefrom  until  jonied 
in  completion  at  the  crown  of  the  arch. 

Concreting  in  Transverse  j'^c/i'oi/i.— Where 
the  sections  are  transverse  or  across  the  arch, 
the  better  practice  is  to  concrete  the  crown 
section  first  and  work  towards  both  skew- 
backs  a  pair  of  sections,  one  each  side,  at  a 
time. 

Placing  Layers  of  Concrete.— \ht  thick- 
ness of  the  layers  and  the  degree  of  ramming 
should  be  such  as  specified  for  other  concrete 
work  mentioned  above,  but  the  layers  should 
be  placed  as  near  radially  as  practicable,  and 
the  ramming  done  in  a  direction  as  nearly  at 
right  angles  thereto  as  possible.  This  is  diffi- 
cult to  do  without  setting  up  temporary  forms 
normal  to  the  arch  ring  and  tamping  beside 
these.  This  is  an  argument  for  the  use  of 
wet  concrete  in  arches,  as  it  is  not  important 
to  have  the  layers  of  wet  concrete  normal  to 
the  line  of  thrust  except  at  quittiqng  time. 

In  the  abutments  of  arches  the  layers  should 
be  sloped  as  nearly  as  possible  normal  to  the 
direction  of  the  line  of  thrust  of  the  arch. 

Rising  of  Centering  at  Croimi. — While  the 
arches  and  spandrel  walls  are  being  con- 
creted, the  centering  should  be  watched  close- 
ly, and  if  -it  shows  any  tendency  to  rise  at  the 
crown,  it  should  be  loaded  vvith  concrete  ma- 
terials  until    such   tendency   is   overcome. 

Division  of  Arch  Info  Parallel  Rings.— 
Should  the  size  of  the  arch  be  such  as  to 
make  it  impracticable  to  construct  the  entire 
ring  in  one  day  it  may  be  divided  vertically 
into  a   series  of   parallel  rings  of   such  width 


laar  one  ring  can  be  constructed  continj. 
ly.  The  width  of  such  ring  should,  hov"er 
in  no  case  be  less  than  .5  ft.  One  sii  m 
this  sub-ring  should  be  formed  againsL 
ring  previously  constructed,  and  the  h., 
side  against  a  substantial  vertical  parlo, 
which  must  be  removed  immediately  tL 
commencing  the  next  ring.  This  couU, 
removed  in  a  day  or  two,  when  the  coiL 
would  still  be  green  enough  for  the  ncxfe 
to  adhere  pretty  well.  In  order  to  foC  ^ 
substantial  bond  between  the  adjacentur 
allel  rings,  cleats  should  be  fastened  tL 
partitions  in  such  locations  and  of  such  aoi 
and  dimensions  as  may  be  directed  by  tlien 
gineer.  Sections  of  the  arch  along  thcjxi 
are  to  be  limited  to  such  length  as  to  f'mi 
of  the  concrete  being  deposited  continiJsl 
between  springing  lines._ 

In  constructing  new  rings  against  old  fie, 
the  vertical  surface  of  the  old  ring  sul 
first  be  thoroughly  cleaned  and  scrubbediit 
coarse  brushes  and  water  and  then  flhe, 
with  cement  grout  immediately  before  f  • 
of  the  new  concrete.  The  arch  riii'^ 
also  be  connected  by  steel  clamps  or  n 
nections  built  into  the  concrete. 

Spandrel  or  Face    Walls. — The  spand 
face   walls    may   be   carried    up   at  the  m 
time   as   the   arch   ring,   or  may  be  conite 
with  it  later  by  leaving  short  lengths  o 
projecting   radially   from   the   concrete 
arch.      Some    specifications    require   thn 
centering  shall  be  lowered  sufficiently  !■ 
the    arch-ring    to    assume    its    perman-: 
before   parapet   walls  are  placed. 

Layer  of  Granolithic  for    Tunnels, 
Where  concrete  is  placed  on  top  of  sht 
as  in   the   roofs   of  tunnels,  culverts, 
etc.,    a    layer    of    granolithic    should    t: 
placed,  in  order  to  insure  a  smooth  li: 
the   interior,    and   the    concrete   above 
then  be  thoroughly  tamped  into  it. 

Groined  Arches. — Vaulted  roofs  shr. 
laid  in  alternate  squares,  the  lines  of  ' 
being  through  the  crown  of  the  . 
arches. 

(To  be   continued.") 
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Doubletrees  for  Heavy  Slip  and  Fresno 
Scraper  Work. 

Contributed   b.y   K.    E.    Post,    .\ssistant   Engineer 

U.  S.  Reclamation  Service.  Ellensburg, 

Wash. 

In  moving  dirt  with  slips  or  fresnoes  and 
the  accompanying  work  of  pulling  roots,  drag- 
ging large  rocks,  etc.,  one  of  the  most  annoy- 
ing delays  is  caused  by  the  use  of  weak  or 
clumsy  doubletree  sets. 

One  of  the  worst  details  is  the  singletree 
hook  which  pulls  from  the  back  of  the  single- 
tree and  which,  whenever  the  doubletrees  are 
used  ofif  of  a  tongue,  cause  the  singletree  to 
turn  half  over.  Usually  at  the  first  hard  pull 
the  cast  eye  of  the  singletree  ferrule  breaks, 
or  the  center  clip  spreads.  Then  there  is 
the  device  and  bolt  method  of  fastening  the 
doubletree  set  to  the  slip.  This  is  a  good  rig 
(although  necessitating  heavy  doubletrees),  so 
long  as  the  team  is  on  a  slip,  but  when  need- 
ed elsewhere  some  time  is  wasted  unfasten- 
ing and  fastening  the  device.  Moreover,  the 
device  is  a  poor  device  to  which  to  fasten  a 
chain  or  rope  quickly  and  when  a  doubletree 
set  is  not  in  use  someone  usually  takes  the 
device  and  forgets  to  return  it.  The  above 
annoyances  are  likely  to  occur  many  times  a 
day  where  such  doubletree  sets  are  used  and 
they  provoke  foremen  and  teamsters  as  well 
as    cause   considerable   delay. 

The  factory  made  doubletree  sets  sold  un 
der  the  name  of  lead  bars  are  light  and  handv, 
but  will  not  stand  use  on  a  plow,  stump  pull- 
ing, or  other  heavy  work  without  much  break- 
age. Further  the  center  clip,  fastening  the 
hook  to  the  doubletree,  soon  becomes  loose 
and  pulls  to  one  end.  Home-made  double- 
tree sets  made  of  the  best  woods   with    fac- 


tory made  center  clips,  end  straps,  and  hooks, 
are  a  great  improvement  over  the  lead  bars, 
but  the  largest  oval  woods  obtainable  for  the 
doubletrees  will  not  stand  all  kinds  of  work 
without  considerable  breakage  and  the  center 
step  fastening  the  hook  to  the  doubletree  be- 
haves the  same  as  in  the  factory  made  lead 
bars. 

The  accompanying  drawing  shows  a  set  of 
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Section  of  DotiMcTrec  Clip's HooH 
Detail   Drawings  for  Slip  Doubletrees 


doubletrees  that  will  stand  the  jerks  of  the 
heaviest  teams,  that  is  not  too  heavy,  that 
is  reasonable  in  cost,  and  that  will  not  or- 
dinarily be  in  the  repair  shop  until  worn  out. 
The  doubletree  center  dip  in  particular  is  a 
trouble  saver,  as  whenever  the  wood  shrinks 
and  the  clip  becomes  loose  it  can-  be  readily 
tightened  with  the  bolt.  ,'Vnothcr  advantage 
is^  in  being  able  to  replace  a  broken  hook 
without  a  weld.  In  case  considerable  work 
involving  pulling  on  a  chain  is  to  be  done  a 
special   grab   hook  may  easily  be  inserted  or, 


better    yet,    one   or   two    sets    can    be 
with   grab   hooks  and  kept   for  this  Wn 

The    following   is   the   itemized  cost 
of   these   doubletree   sets: 

Items. 

4  ft.  1-in.    half   round   iron 

7  ft.  %-in.    half   round   iron 

13^x36    in.    wood    

2  21/4x36   In.    wood    

1  ft.  %-in.    tool    steel    

4  singletree    hooks     

16  Ins.   ',2x114  ia.-iron 

2  center    clips    

12  rivets     

1  bolt    %x2    ins ': - 

2^  hrs.  labor  at  45  cts.... 

Total    


Civil    Service    Examinations. — Tlit 

Civil    Service   Commission   of  New  Y< 
nounces    examinations   to  be   held  at    ' 
March   2.9.   1912.   for  the   following  po: 
Junior   Bridge   Draughtsman,  $900  to 
Bridge  Draughtsman,  $1,200  to  $1,500; 
iner     of     Municipal     Accounts,    Compii 
Department.  $.5  to  $1.5  per  day.^  Coiui!' 
tions  for  which  examinations  will  be  gr 
the  same  date,   and   for  which  three  n 
residence    in    the    county   is    required, 
follows :      Rodman,    Onondaga     Count 
to  $100  per  month:  Leveler,  Onondaga  ' 
tv  Service,  $100  to  $11.5  per  month. 


An  investigation  in  regard  to  the  corn" 
of  iron  and  steel  in  cinder  concrete  is  '^ 
made  by  the  Aberthaw  Construction  .0 
concrete  engineers  and  contractors,  8  B'O 
St.,  Boston.  They  will  be  pleased  to  ea 
from  anyone  who  has  had  practical  e::fi 
ence  or  possesses  information  on  this  su« 
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expressed  Air  Grouting  Machine 

[or  Grouting  Tunnel  Lining. 

\  outing  niachiiie  in  which  the  grout  is 
xeiand  also  injected  by  compressed  air 
illitrated  by  the  accompanying  drawing, 
,  I   pig.  2  shows  a  battery  of  these  ma- 

I-                     dlow  off  when  Mixing 
F==s^ ^ 


■outOixHorge 
to  Place 


'  Clean  out 
Discharge  Pips 


.   — Section     Showinq     Construction     of 
R  some-Canniff  Grout  Mixer  Used  on 
Catskill    Aqueduct. 

le  at  work  grouting  the  concrete  lining 
th  Walil^ill  Tunnel,  which  is  one  of  the 
;se  tunnels  in  the  Catskill  aqueduct  be- 
t  It  to  supply  water  to  New  York  City. 

lecifications    for   these   tunnels   provide 

larger  voids   behind  the  concrete  lin- 

s  II  be  dry  packed  and  that  minor  voids 

;vices  shall  be  filled  with  grout   either 


2 — View     Showing      Arrangement 
'Uting  Machines  in  Walklll  Tunnel. 


of 


h  pipes  built  into  the  lining  wherever 
3f  them  can  be  foretold,  or  through 
anlled  after  the  lining  is  placed.  The 
tions  of  the  grout  mixture  is  to  be  de- 


termimed  i>y  the  er.irinrcr.  hut  the  character 
of  the  sand  :,^  specified:  "It  shall  be  clean 
sand  of  such  fmenc^s  tliat  100  per  cent  will 
pass   a   sieve   having  >Vt   openings   per   square 

',"^n^^"  '  ^"  '^'^"^  ^^''''  P'lss  a  sieve  having 
J..600  opening,;;  per  square  inch. 

The  plan,  Fig.  I,  sImw?  the  general  con- 
struction and  operation  of  the  grouting  ma- 
chine quite  clearly.  There  is  a  cylindrical 
steel  tank  with  a  conical  hopper  bottom  and 
a  flat  top  having  a  chargim,'  door.  The 
charge  of  cement,  sand  and  water  is  placed 
in  the  tank  and  the  compressed  air  is  directed 
through  the  bottom,  running  upward  through 
the  materia!  and  mi.King  it  bv  agitation. 
When  the  batch  has  been  sufficiently  mi.xed 
the  air  pressure  is  diverted  into  the  top  of 
the  mixer  and  passes  the  grout  out  through 
the  discharge  pipes,  whence  it  is  delivered  bv 
hose  to  the  cavity  being  grouted. 

Fig.  2  is  a  view  showing  the  arrangement 
for  grouting  in  the  Wallkill  pressure  tunnel. 
Here  a  special  outfit  of  mixers  was  installed 
by  the  Degnon  Co.,  contractors.  This  par- 
ticular outfit  conists  of  four  Ransome-Canniff 
grout  mixers  and  an  air  compressor  set  up 
on  a  heavy  platform  on  wheel.s.  The  mixer 
nearest  the  compressor  is  used  exclusively 
as  an  air  receiver.  The  other  three  mixers 
are  connected  up  in  a  battery,  but  the  end  one 
is  so  connected  that  it  can  be  shut  off  from 
the  other  two  mixers  and  used  separately. 
By  this  arrangement  the  three  mixers  can 
work  together  under  any  pressure  up  to  300 
lbs.,  and  if  necessary  the  end  mixer  can  be 
cut  off  from  the  other  two  and  worked  sep- 
arately under  300  lbs.  pressure,  while  the 
other  two  mixers  continue  to  eject  under  75 
and  100  lbs.  pressure.  This  has  resulted  in  a 
large  saving  of  time  and  expense.  It  should 
be  added  that  the  rear  end  of  the  platform  is 
used  to  pile  bags  of  cement  upon  and  from 
this  point  the  cement  is  emptied  into  the  three 
hopper-like  affairs  above  each  mixer.  With 
these  grout  mixers  the  contractors  are  grout- 
ing 24  hours  a  day  divided  into  three  8-hour 
shifts,  and  an  average  of  200  or  :^00  lineal 
feet  of  tunnel  has  been  grouted  per  day. 


air  compressors.  The  compressors  are  used 
to  raise  the  pressure  to  350  lbs.,  when  neces- 
sary, the  normal  direct-line  pressure  being 
only  100  lbs.  An  air  reservoir  made  of  a 
piece  of  12-in.  wrought  iron  pipe  5  ft.  long  is 
used  between  the  compressor  and  the  tanks. 
The  grout  used  was  generally  a  1  to  1  mix 
with  sutTicient  water  to  lift  it  into  place. 

The  grout    mixer    described    is    known    as 
the   Raiisome-Canniff  mixer  and  is  manufac- 


Fig.  1 — View  Showing  Belt  Conveyor,  Trip- 
per Car  and  Portable  Chute  on  Lock  6, 
New   York   Barge  Canal. 

tured     by   the    Ransome    Concrete   Machinery 
Co.,    Dunellin,    N.   J. 


The  Borough  of  Carlisle,  Cumberland 
County,  Pa.,  a  town  of  about  10,000  inhabit- 
ants is  open   for  applications   for   the  position 


Fig.    2 — View    Showing    Later    Arrangement    for    Carrying    Concrete    Conveyor    on    Trestle 
of  2    in.    Pipe,    Lock   6,    New    York    Barge   Canal. 


On  the  Rondout  pressure  tunnel  grouting 
is  also  in  progress,  using  the  same  type  of 
grout  mixers ;  a  battery  of  three  mounted  on 
a    car    is    connected    up    to    two   9%.x5xl0-in. 


of  Borough  Engineer.  Applications  directed 
to  the  Secretary  should  give  education,  ex- 
perience and  salary  expected.  The  salary  of 
former  engineers  has  been  $1,000  per  annum. 
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Methods    and    Cost    of    Constructing 

Lock  No.  6  and  Guard  Gate,  New 

York  State  Barge  Canal.* 

Contributed  by  E.  J.  Beckei',  Assistant  Engineer 
in   Charge   ot  Contract   Eleven.   New- 
York  State  Barge  Canal. 

The  construction  of  Lock  (i  on  Cimtract 
No.  11  presented  more  dilticiilties  than  did 
that  of  Locks  4  or  5,  as  tlie  concrete  mixing 
plant  and   freight  yard   were  located  between 


3  to  1.  This  chute  was  supported  at  a  tx"  :i 
about  7  ft.  from  the  ends  by  a  frame  mo;.iVi- 
ed  on  two  double  flanged  wheels,  runnin.t^  on 
a  single  rail,  spiked  on  top  a  6xG-in.  tinibrr 
which  was  held  in  place  by  2-in.  pipe,  cm- 
bedded  in  concrete  and  spaced  about  10  it. 
apart.  The  car  supporting  the  chute  was 
pioved  at  the  same  time  as  the  tripper  car, 
by  means  of  a  crank,  geared  to  one  of  ihu 
double  fLmged  wheels.  This  contrivance  i> 
quite     clearly      shown      in      I^g.      1.        Doors 


Fig    3 — General    View    of    Lock 

One   over  south   wall   and   the  other  at   right 
concrete  from  Xhe  cars. 

the  last  named  locks  and  the  ground  surface 
was  comparatively  level,  thereby  facilitating 
the  handling  of  concrete  and  other  materials 
used  in  the  work.  The  problem  at  Lock  fi 
was  how  to  get  the  concrete  from  the  mixer 
to  the  lock,  a  distance  of  about  2,300  ft.  This 
distance  was  considered  too  great  for  belt 
conveyors  and  yet  it  was  necessary,  or  at 
least  desirable,  to  use  a  belt  conveyor  for 
handling  the  concrete  at  the  lock  as  there  was 
nothing  else  available  on  the  work  for  that 
purpose.  It  was  not  considered  feasible  to 
construct  a  mixing  plant  at  Lock  6  as  it  was 
impossible  to  get  the  materials  without  re- 
handling  them,  any  further  than  Lock  6,  be- 
ca.use  of  a  very  abrupt  rise  in  the  ground  at 
this  point.  However,  it  was  finally  decided 
to  haul  the  concrete  from  the  mixer  between 
Locks  4  and  5  in  4-yd.  36-in.  gage  side-dump 
cars,  such  as  are  used  for  handling  earth  or 
rock  excavation,  the  cars  being  lined  with 
sheet  iron  and  made  as  tight  as  possible.  A 
narrow  gage  track  was  laid  from  the  mixer, 
up  the  north  side  of  the  valley,  following  a 
highway  that  had  been  previously  constructed, 
to  a  point  opposite  the  head  walls  of  Lock 
i>.  the  track  at  this  point  being  about  the  same 
elevation  as  the  top  of  the  lock. 

The  excavation  for  the  north  wall  of  the 
lock  was  completed  about  Nov.  1,  1909,  and 
preparations  made  for  placing  concrete. 

A  hoppeJ-  was  located  at  a  point  on  the 
narrow  gage  track  opposite  the  lower  end  of 
the  lock,  and  from  it.  a  belt  conveyor  trestle 
about  100  ft.  long  extended  across  the  valley 
to  the  lower  end  of  the  lock.  From  this 
point,  a  second  trestle  was  built  on  the  bank, 
parallel  to  the  lock  and  just  outside  the  line 
of  excavation.  The  principal  reasons  for 
locating  the  trestle  on  the  bank,  instead  of 
over  the  lock  wall,  were,  that  it  could  be 
built  much  cheaper,  the  bank  being  about  20 
ft.  above  the  foundation,  it  could  be  made  en- 
tirely of  wood,  and  drippings  from  the  belt 
would  not  fall  off  on  the  concrete.  The 
disadvantages  of  this  location  of  the  trestle 
will  be  seen  later.  The  tripper  car  used  on 
Lock  4  was  placed  on  the  trestle,  an  iron 
chute  about  20  ft.  long  was  attached  to  it  and 
extended   over  the  wall  at  a   slope   of   about 

•This  is  the  fourth  article  by  Mr.  Becker  de- 
scribing the  methods  of  carrying  on  the  work 
under  Contract  H.  The  other  articles  appeared 
in  our  issues  of  Oct.  18  and  Nov.  1,  laii  and 
Feb.  21,  1912. 
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6    Showing    Concrete    Conveyors 

angles,    which   runs    across    the    valley    to    bring 

>.ere  made  in  the  bottom  of  the  chute,  so 
that  by  opening  and  closing  them,  the  con- 
crete could  be  fairly  well  distributed  across 
the  wall.  Foot  boards  were  built  on  the  sides 
of  the  chute  and  men  stood  on  those 
to  keep  the  concrete  moving  down  the 
chute;     four    men     usually    being  kept     busy 


The  north   wall  of   Lock  G  was  built  tf 
hc.'ght    of   about   25    ft.    with   the   above 
.■^cribed    plant,    after    which   the   entire  tre' 
was  torn  down  and  a  hopper  built  along 
■inrrow  gage  track  opposite  the  upper  end 
tlie  lock.    A  trestle  was  built  from  this  hop 
across   the   valley   to   the    head   walls  of 
lock   and   was    located   just   east   of  the  c 
wall   foundation,   which  crosses  the  valley 
this    place.      A    second    trestle,   built   of  of 
pipe,  similar  to  the  one  used  in  Lock  4  ' 
constructed    at   right   angles   to   the  first  ; 
was  located  directly  over  the  unfinished  pi. 
tion  of  the  north  wall.     With  this  trestle  i 
upper  part  of   the   north   wall  was  compleS 
with    much    less    difficulty    than    the    botti 
portion.     The  pipe  trestle  and  system  of  bri 
ing  are  quite  clearly  shown   in   Fig.  2. 

In  order  to  build  the  south  wall,  the  i! 
from    the    hopper    was    extended     across    - 
breast    wall    and    a    pipe    trestle     built    li, 
enough    above    the     south    wall,     to     pen 
erecting    the    wall    to    about   half    its   li. 
after    which   the   trestle   was   raised   and 
wall   completed  to  the  top. 

The  head  walls  and  breast-wall  were  bt 
by  placing  the  tripper  car  on  the  trestle 
ning  at   right   angles   to   the  lock  and  a- 
trestle    was    directly    above    them,   there  ', 
but   little    difficulty   experienced   in  their  c- 
struction.     This  trestle  can  be  plainly  seem 
Fig.  3,  also  the  north  wall  complete  and  e 
south    wall    under    construction.      The   w'^ 
core-wall  was  constructed  by  placing  thr 
per  car   on   the   trestle  that  ran  along  1 
the  core  wall  and  using  open  chutes.    A- 
lock  is  located  on  the  south  side  of  the  v 
where   the   rock   rises  abruptly  to  the  top ; 
the  lock  wall,   no  south  core-wall  was  nei- 
sary.      Concrete    for    the    floor     was     havl 
directly    into    the   lock   and    dumped   on  p- 
forms,  from  which  it  was  shoveled  into  pi;'. 

The  following  table  gives  the  labor  costf 
mixing  and  placing  concrete  in  Lock  6,  incl- 
ing    cost    of    erecting   trestles    and   plant, 
cident  to   placing  the  concrete,  but  does 


include  the  cost  of  lumber  or 
depreciation,  etc. 

TABLE  I. 


other  mater 


Fig.    4 — View    Showing    Guard    Gate,    Sluice    Gate    and     Masonry    between    Lock    and    e 
Mohawk    River,    New   York    Barge    Canal. 

in  this  way,  and  even  then  the  chute 
would  very  often  clog,  necessitating  stopping 
the  belts  until  it  could  be  cleared.  Moreover, 
when  the  concrete  was  dumped  from  the  cars 
mto  the  hopper  to  be  fed  on  the  belt  con- 
veyor. It  fell  in  with  so  much  force  that 
the  concrete  was  compacted  into  a  solid  mass 
To  get  this  concrete  broken  up,  so  that  it 
would  feed  evenly  on  the  belt  conveyor,  took 
considerable  time,  energy  and  oratorical  ef- 
fort on  the  part  of  the  foremen 


No.   of  cu.   yds.    placed 29,700 

General    expenses    $  3,S48.00 

Mixing    7,661.55 

Placing     9,064.49 

Forms     10,896.00 

Finishing    2.236.S0 

Erection   of  plant 4,239.88 

Total    $37,946.72 
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;  GUARD    GATE. 

io.  6  is  the  last  or  upper  one  of  the 
,1  locks    between     the     Hudson     and 

Rivers.  The  surface  of  the  ground 
comparatively  level  for  about  500 
,1  ch  point  there  is  an  abrupt  rise  of 
!.'  ft.  above  the  grade  of  the  canal. 
I  prism  is  cut  through  this  hill  for  a 
f ,f  about  3,000  ft.,  where  it  enters  the 
Jithe  Mohawk  River.  A  guard  gate 
,-ied  to  be   located   at   the   west    end 

't.  During  the  seasons  of  1908  and 
*. '  Crescent  dam  was  constructed 
■e  Mohawk  River,  about  1,000  ft. 
)'•  point   where   the   canal    enters   the 

le  top  of  the  dam  is  at  El.  184.00  or 
bve  the  grade  of  the  prism  above 
j  6.  Five  30  ft.  openings  are  left  in 
1  o  take  the  normal  flow  of  the  river. 
;  ime,  the  excavation  in  the  cut  had 
;  1  to  such  an  extent  that,  ~n  case  of 
t  re  was  danger  of  the  waters  rising 
I  igh  to  come  down  through  the  cut 
;  alley,  into  the  village  of  Waterford, 
would  have  caused  considerable 
;  As  it  was  impossible  to  make  the 
i  I'in  the  fall  of  1909,  in  time  to  build 
a    gate,  it   was   thought   advisable  to 


construct,  jusi  ■.cynid.  It  •,-.  earth  <Iam  or  dike, 
rcross  the  canal.  Tliis  'ike  had  just  been 
completed,  when  in  Ta-.nu-.ry,  1910,  one  of  the 
highest  floods  in  year;  crune  down  (he  Mo- 
hawk, but  ar,  the  dike  was  well  built,  no 
damage  was  done. 

The  masonry  for  iho  crnard  gate  consists 
of  a  north  and^  a  south  abiument  built  against 
the  rock  on  cither  side  of  the  canal  prism; 
and  a  central  pier,  from  cither  end  of  which 
wing  walls  ccnsisting  ot  two  arches  and  a 
pier  extend  to  the  nunli  side  of  the  prism. 
There  is  a  sluice  gate  located  between  the 
north  abutment  and  the  center  pier,  and  the 
guard  gate  is  between  the  south  abutment 
and  the  center  pier.  The  masonry,  with 
guard  and  sluice  gates  in  place,  is  shown  in 
fig    4. 

The  cexcavation  for  the  foimd.ition  of  the 
.guard  gate  was  completed  about  Sept.  1,  1910, 
A  Ransome  mixer  was  then  set  up,  just  east 
of  it  en  a  bcrni.  about  9  ft.  above  grade  and 
about  30  ft.  wide,  that  had  been  left  by  the 
steam  shovel  on  the  south  side  of  the  canal 
prism  and  a  trestle  built  from  the  mixer  to 
the  lop  of  the  north  abutment  of  the  guard 
gate,  which  is  about  18  ft.  above  the  founda- 
tion.     The    concrete    was    carried    in    wheel- 


barrows over  this  trestle,  from  which  it  was 
dumped  into  the  form.  As  soon  as  the  abut- 
ment was  completed,  the  trestle  was  ex- 
tended to  the  ring  walls  and  center  pier.  The 
n.ixer  had  been  running  only  a  short  time 
when  the  engine  broke  down  and  considcr- 
rd)le  lime  was  wasted  trying  to  make  repairs. 
As  ail  efforts  in  this  direction  failed,  it  was 
<lecided  to  haul  the  concrete  with  dinkeys 
and  dump  cars  from  the  Haines  mixer  be- 
tween Locks  1  and  5  (a  distance  of  about 
5,300  ft.')  and  dump  it  on  a  platform  at  the 
end  of  the  trestle,  from  which  it  was  han- 
dled with  wheelbarrows.  This  method 
l)roved  successful  and  the  guard  gate  was 
completed  Dec.  1,  1910. 

The  following  table  gives  the  labor  cost  of 
building  the   guard  gate,   but   it   does   not   in- 
clude cost  of  lumber  or  other  materials. 
TABLE  II. 


No.  of  cu.  yds.  placed 1.900 

General   expenses    i    .">70.00 

Mixing     484.71 

Placing     1.810.05 

Forms     2.070.00 

Finishing    1^9.20 

Kroetioii    of    plant 44.60 

Total     $5,168.56 


Cost  per 
cu.  yd. 

$0,300 
.25,-> 
.96S 
1.090 
.083 
.023 

52.719 
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31  of  Locating  a  New  Highway 
V  Florida    Mountain   in   the 
l)Osac  Range   in  Western 
Massachusetts. 

BY  ANDREW    M.    LOVIS.* 

I  T  1">  years  the  Massachusetts  High- 
c  mission  has  been  developing  systems 
r  ghfares  radiating  in  different  direc- 


state  from  the  New  York  boundary  line  and 
converge  towards  the  Metropolitan  District  of 
Boston. 

In  the  process  of  this  development  short 
sections  of  .State  roads  have  been  constructed 
on  the  primary  thoroughfares  until  at  the 
present  time  there  is  a  nearly  continuous  fir,st- 
class  hi.ghway  through  the  southern  and  cen- 
tral portion  of  the  State,  from  the  New  York 
State   line  through    tlie    cities     of     Pittsfield, 


new  location  of  the  highway  has  been  made, 
to  avoid  the  steep  section  of  the  old  road 
known  as  "Jacob's  Ladder." 

A  northerly  route  across  the  State  is  also 
being  developed.  A  good  State  highw.iy  runs 
east  from  the  beautiful  town  of  Greenfield 
in  the  Connecticut  Valley,  passes  through  the 
city  of  Fitchburg,  and  extends  almost  continu- 
ously to  Boston.  On  this  route,  to  the  west 
of  Greenfield,  portions  of  the  road  have  been 


I'ketch   Showing   Proposed    Improved   Highway  Over  Florida  Mountain  in  the  Hoosac     Range   in   Western    Massachusetts, 


Ti  centers  represented  bv  the  larger  Springfield  and  Worcester    to    Boston.     This  constructed  m  the  towns  of  Shelburne.  Buck- 

3utes  thus  formed  extend  across  the  route  passes  over  the  Hoosac  Mountains,  and  land  and  Charlemont,  but  the  greater  part  of 

i  reaches   its   summit,  an   elevation   of   1,7.50   ft.  this  western  route  is  yet  to  be  constructed. 

vRcomm^"'      Engineer      Massachusetts  gbo^e  the  sea    in  the  town  of  Becket.     Here  a  To   improve  a   highway  between   Greenfield 
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on  the  east  and  North  Adams,  on  the  west  of 
the  mountains,  a  distance  of  37  miles,  is  the 
immediate  problem,  and  the  task  given  to  the 
engineers  of  the  Commission,  by  a  special  act 
of  the  Legislature,  was  the  improvement  of 
the  highway  over  the  Hoosac  Mountain,  be^ 
tween  the  citv  of  North  Adams  and  the  Val- 
ley of  the  Deerfield  River,  for  which  $75,000 
was  appropriated. 

The  section  of  conntrv  covered  by  the  act 
of  the  Legislature  includes  the  roughest  and 
most  mountainous  part  of  the  State,  as  will 
be  remembered  by  those  who  have  passed 
through  the  Hoosac  Tunnel  under  the  moun- 
tain over  which  a  new  highway  must  be  con- 
structed. The  existing  road  betw'ecn  North 
Adams  and  the  town  of  Charlcmont,  a  dis- 
tance of  18  miles,  is  one  of  steep  grades,  a 
circuitous  alignment,  and  of  a  width  only  suffi- 
cient to  provide  for  one  vehicle  at  a  time. 

The  Hoosac  range  of  mountains  extends 
across  the  State  in  a  general  northerly  and 
southerly  direction,  from  Vermont  to  Con- 
necticut,' and  is  rugged  towards  the  north. 
The  "Florida  Mountain,"  which  is  the  local 
name  for  the  range  in  this  section,  is  a  rough, 
irregular  plateau  on  the  top,  for  a  width  of 
about  two  miles,  and  descends  abruptly  to  the 
valleys  below.  The  summits  on  either  side 
have  an  elevation  of  about  '2.200  ft.  above  the 


and  in  making  the  surveys  for  a  new  high\v,->y 
a  preliminary  line  for  a  new  location  was 
made,  and  a  maximum  grade  of  7  per  ccn^ 
was  adopted.  This  new  location  was  extended 
for  a  distance  of  2V2  miles,  to  an  existing 
road  in  the  locality  of  the  "White  Cluirch." 
shown  on  the  plan.  Fig.  1.  .■H.bout  O.'IOO  ft. 
of  this  was  on  a  7  per  cent  grade,  and  the 
balance  of  the  grade  was  at  a  lighter  rale. 

It  was  found  that  the  existing  road  from 
this  locality  could  be  utilized,  as  it  runs  m 
the  general  direction  of  the  nbjecti\e  point, 
and  "the  grades  are  not  heavy.  The  survey, 
therefore,  followed  the  road  to  tlie  localit\ 
known  as  "Drury  Post  Office."  From  this 
place  a  new  road  has  been  located  w'hich  fol- 
lows the  course  of  Manning  Brook,  one  of  the 
tributaries  of  Cold  River,  to  the  mouth  of 
the  brook,  and  thence  along  Cold  River,  cross- 
ingto  the  southerly  side  of  the  river,  and  con- 
necting on  that  side  with  an  old  logging  road, 
a  distance  of  2%  miles.  At  the  lower  part  of 
Manning  Brook  and  along  Cold  River  to  the 
proposed  crossing  the  engineers  met  with  more 
difficulty  in  location  than  in  any  other  part  of 
the  whole  road,  for  the  mountain  side  is  ex- 
ceedingly steep,  in  some  instances  standing  at 
an  angle  of  45°,  and  in  no  instance  being  less 
than  25°.  The  slope  is  covered  with  a  thin 
laver   of   soil   over  a   solid   ledge  base,  and   is 


is  about  three  miles.  The  road,  howc 
crosses  the  tracks  of  the  Boston  &  Maine  ll 
at  grade  and  at  three  places,  and  to  reachC 
village  of  Charlcmont  a  bridge  acrossh 
Deerfield  directly  opposite  the  village  mu<L 
crossed.  | 

The  route  of  one  survey  follows  onL 
southerly  side  of  the  railroad  tracks,  and'il 
require  a  new  location  for  about  one  milem 
for  the  balance  of  the  distance  the  pnL 
road  may  be  improved.  This  will  avoids 
grade  crossings  of  the  tracks.  The  bit, 
across  the  river  at  Charlcmont  is  in  poor  * 
dition,  and  it  will  need  to  be  rebuih  bfit, 
many  years,  and  when  this  is  done  the  bij, 
should  be  elevated  to  allow  for  a  bridge  't 
the  railroad  tracks.  Such  construction' \vi|b 
expensive.  Another  route  was  surveyed,  vy 
crossed  the  railroad  tracks  by  an"  overai 
bridge,  and  continues  by  a  new  location  ai.s 
the  Deerfield  River  to  the  existing  roaio: 
the  northerly  side.  A  bridge  of  two  spaio 
105  ft.  each  will  be  required  across  the  lei 
and  a  design  for  a  reinforced  concrete  ci 
bridge  has  been  made.  This  line  connectsit! 
the  highway  on  the  northerly  side,  abou  y 
miles  westerly  from  the  village  of  Charlemi 
and  the  highway  from  this  point  to  C\\( 
mont  Village  is  a  very  good  one. 

Some  items  of  interest  concerning  distre 
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Fig.  2 — Sketch  Showing  Preliminary  and   Location   Lines   in   Whitcomb  Fig.  3 — Sketch  Showing  Preliminary  and  Location  Lines 

Hill  Road.  Crossing  of  Cold  River. 


The  surveys  for  the  work  for  this  season 
extended  from  the  line  which  divides  the  city 
of  North  Adams  from  the  town  of  Florida  on 
the  mountain  to  the  village  of  Charlcmont,  on 
the  easterly  side,  a  distance  of  14  miles,  meas- 
ured along  the   present   highway. 

The  North  .\dams-Florida  division  line  is 
near  the  westerly  side  of  the  plateau,  and  for 
nearly  two  miles  the  existing  road  may  be  im- 
proved before  coming  to  the  easterly  summit 
known  as  "Whitcomb  Hill."  From  this  point 
the  problem  is  to  reach  the  Deerfield  Valley 
by  an  improved  highway. 

Before  proceeding  to  a  description  of  the 
surveys,  reference  may  be  made  to  the  char- 
acter of  the  existing  road  from  this  point 
easterly.  The  road  starts  from  the  summit 
with  an  elevation  of  2,200  ft.  above  the  sea. 
falling  at  an  average  rate  of  600  ft.  per  mile. 
The  road  follows  a  zigzag  route  with  grades 
of  17  and  18  ft.  per  100  ft.  .^s  on  most  moun- 
tain roads,  there  arc  "water  bars"  constructed 
at  short  intervals.  This  means  that  in  lifting 
over  them,  a  vehicle  must  overcome  a  grade  of 
30  ft.  per  100  ft.,  or  more.  From  the  foot  of 
the  steep  grade,  at  the  east  end  of  the  Hoosac 
Tunnel,  to  the  village  of  Charlcmont,  the  road 
follows  the  course  of' the  Deerfield  River.  .\s 
the  tracks  of  the  Fitchburg  Division  of  the 
Boston  &  Maine  R.  R.  also  follow  closely  the 
ccnirse  of  the  river,  there  are  places  where  the 
highway  is  decidedly  cramped  for  room,  be- 
tween the  tracks  on  one  side  and  the  mountain 
on  the  other,  and  the  cost  for  improving  this 
section  of  road  would  be  excessive. 

Starting  from  the  easterly  summit  at  Whit- 
comb Hill,  the  present  road  descends  steeply. 


heavily  timbered.  The  cost  for  construction 
on  this  part  of  the  road  will  be  comparatively 
large.  It  was  also  the  most  arduous  part  of 
the  route  in  making  the  surveys,  especially  as 
the  men  were  obliged  to  travel  a  considerable 
distance  over  this  rough  ground  in  getting 
from  and  to  their  boarding  place.  In  the  short 
days  which  they  had  at  the  time  the  surveys 
were  made,  the  party  were  obliged  to  leave 
work  early  in  the  afternoon  in  order  to  reach 
home  before  dark,  making  progress  slow  in 
running  these  lines. 

The  old  logging  road  follows  the  course  of 
Cold  River  to  its  mouth  for  a  distance  of  four 
miles.  The  course  of  the  river  meanders  to 
such  an  extent  that  at  least  a  mile  is  added 
over  a  distance  by  straight  line  between  these 
points. 

If  the  road  is  built  as  proposed  along  Cold 
River  and  up  Manning  Brook,  this  section  of 
over  six  miles  will  be  recognized  as  one  of 
the  most  beautiful  of  roads.  The  stream  has 
a  good  fall,  and  tumbles  over  a  rocky  founda- 
tion, and  varies  in  width  from  50  to  100  ft. 
The  mountains  rise  directly  from  the  river  on 
the  opposite  side,  and  reach  a  height  of  1,500 
ft.  above  the  river.  The  sides  of  the  mountain 
are  covered  with  a  heavy  grow'th  of  spruce 
and  hemlock. 

It  may  be  said,  in  regard  to  the  location  of 
the  highway  easterly  from  the  junction  of 
Cold  River  with  the  Deerfield  to  its  terminus, 
that  the  best  route  has  not  been  definitely 
determined.  Surveys  have  been  made  for  con- 
necting with  the  village  of  Charlcmont  by  two 
routes.  There  is  a  fair  road  along  the  river 
to  Charlcmont.  and  the  distance  bv  this  road 


and  grades  on  the  proposed  road  are  slioi : 
Table  I. 

The  engineers  began   survey  work   o:tl 
mountain   in  August,   and  there  were  01  'i 
miles  of  preliminary  lines  run.     Some  otie: 
lines   are    shown    on   the   accompanying  la 
Fig.  1.     An  attempt  was  made  to  get  a  3 
line    around    "Todd"    Mountain,   as    1' 
peared  to  be  a  possibility  and  had  the 
tage   of   being  the  most  direct  route. 
per   cent   grade   lines   were   run  on  bf 
northerly  and  southerly  sides  of  the  nii 
and  were  finally  abandoned  when  perp 
lar  clifts  were  encountered,,  making  it 
sible  to  proceed  or  to  find  ground  whic!' 
by   any   possibility  be  practicable  for  ;: 
way. 

The  engineers  succeeded  in  finding  c    ' 
able  accommodations  at  the  old  "Par' 
at     "Drun-     Post    Office.''     The    hoii- 
wholly   at' their   disposal,   and  they  jz- 
meals  at  the  next  house.    This  proved  ; 
central  location.     Mr.  E.  N.  Colburn  ! 
mediate    charge    of    the    survey   work 
field.      Most    of    the    time    tw'O    partie- 
employed.    Mr.  Colburn  having  charge  01 
and  Mr.  F.  H.  Cunningham  of  the  otheil' 
mountains  are  covered  with  heavy  timbf  ai 
in   places   with   underbrush,   and  on  thdi 
which   were  run   for  new^  locations,  it  is 
matter  of  cutting  the  way.    The  slopes   t' 
mountain    sides   are   as   steep   a?  45     in " 
places,  making  the  progress  slow,  and  i' 
ditions  were  really  dangerous  unless  gre^ 
was  taken.     The  work  was  in  fact  dela;'^; 
account  of  injuries  sustained  by  some 
engineers. 
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I:  TABLE    I. 

Tfl'i  distance  from  North  Adams  boundary  lim 

1 V  location,  along  the  railroad 

Tal  distance  from   North  Adams   boundary   line  to  end  of   proposf-d 

Id  via  route  which  crosses  the  river  and  connects  with  the  liigh- 

vy  on  the  northerly   side   thereof,   about   1^    miles   westerly    fixni, 

^irlemont  Village    

Tol  distance  from  the  North  Adams  boundary  line  to  the   Driiigc  a: 

t   mouth  of  Cold  River 

Tol  length   of   new    locations   between    North   Adams    boundary    linn 

■  1  the  mouth  of  Cold  River — 
fanning  Brook  section ll,60rt  ft. 

Vhitcomb  Hill  section 12.300  ft. 

'  2?,M0  ft 

ro'  length  of  existing  road  utilized  between  North  Adams  boundary 
l"o  and  the  mouth  of  Cold  River — 

ietween  North  Adams  line  and  Whitcomb  Hill S.^iiiO  ft. 

■ietween  White  Church  and  Drury  P.  0 7,CO0  ft. 

iough   road   down   Cold   River 19.100  ft. 

35.500  ft., 
ro    length  of  maximum  (7  per  cent)  grade — 

lanning  Brook   section S,.^00  ft. 

Vhitcomb  Hill   section G.OOn  ft. 

're.sent   road,    westerly  of  Whitcomb  Hill 900  ft. 

If), 200  ft.. 


-narl.inoni.    \i;i 73,900  ft.   (H  m.) 


6i,900  ft.   (12.5  m.) 
.');1.4o0  ft.  a  1.25  m.) 


.•:i.l"in  ft.     (4. .-,2  m.> 


:t.".,.iOO  ft.     (C..72  m.) 


ir).200  ft,     12. SS  m.> 


le  urveys  were  made  with  a  mountain 
siiiaving  a  vertical  arc.  The  line  of  the 
in  n  grade  was  obtained  by  setting  the 
ie  It  4°  for  a  falling  grade  of  7  per  cent, 
in  ary  lines  were  run,  finding  the  ground 
ig  lis  angle,  and  levels  on  this  base  line 
ken,  and  following  closely  after  the 
w  staked  out.  Bv  this  means  the  pre- 
la   line  followed   the  ground   and  grade 

•  curately,  and  a  profile  was  obtained, 
ig  le  minimum  amotint  of  earthwork  on 
gi  le.  The  country,  although  steep  and 
x'.  is  not  very  irregular  from  a  trans- 
E  lint  of  view.  There  are,  of  course, 
ens  ravines  to  be  crossed  and  some 
p  lends    to   be    eliminated,    resultin.g    in 

•  ivy  cuts  and  fills,  but  on  the  new  loca- 
:  r  most  of  the  survey  the  excavation 
h  5ide-hill  work.  The  notes  of  the  pre- 
19  surveys  were  plotted  in  the  main 
;.  Boston,  the  plan  on  a  scale  of  40  ft. 
leich,  and  the  profile  on  a  scale  of  40  ft. 
u  nch,  horizontal,  and  8  ft.  to  the  inch, 
c.  On  the  plan  a  line  for  the  proposed 
i(   was   laid   down   and   the   line    in   the 

ti   out    practically   as    taken    from    the 

he  location  line  was  afterwards  cross- 

D  J  at  intervals  of  50  ft.  and  extra  sec- 

<en  where  necessary. 
If  ketch,  Fi.g.  2,  showing  a  section  on  the 
tcab  Hill  line,  and  sketch  Fig.  3,  show- 
:l  crossing  of  Cold  River,  illustrate  the 
c  of  placing  the  location  line. 
If  "old  River  sketch  shows  two  crossings 
0 1  The  one  adopted  is  marked  on 
t  and  gives  the  best  location  for  the 
!(  The  mountain  slope  on  the  westerly 
i  ery  steep,  and  a  roadway  on  this  side 
c'equire  heavy  retaining  walls,  or  a  rock 
:  <tending  into  the  river,  and  although 
:l  ance  is  somew-hat  longer  the  location 
i   directly  to  the  easterly  side  is  prefer- 

I'le  preliminary  line  down  Cold  River. 
r.  levels  were  taken  on  the  base  line  and 
h:ross-sections    were    taken     from     this 

th  a  hand  level.  These  notes  were 
'  tisfactory  in  enabling  the  engineer  to 
li  n  a  location  line  along  the  river.  This 
i    sur\'ey   will   be   made    in    the   spring. 

id  appropriation  for  the  highway  is 
|<1  to  be  70  ft.  in  width  for  most  of  the 

iiiarties  consisted  of  four  men  each.  The 
i  party  also  took  the  levels.  It  did  not 
3  to  be  wise  to  keep  a  special  party  on 
fling  in  these  surveys  as  the  difficulties 
"  ion  were  such  that  the  progress  of  the 
i  party  was  slow  and  much  time  was 
1 1  cutting  out  the  line. 

interesting  to  know  that  the  line  pro- 
'"or  crossing  the  Deerfield  is  in  the 
1  rhood  of  the  ford  used  by  the  Indians 
ijearly  days,  which  was  part  of  the 
>  "Mohawk  Trail,"  which  went  over  the 
I": in  from  the  Deerfield  Valley  on  the 
:  what  is  now  the  city  of  North  Adams 
tj  town  of  Williamstown  on  the  westerly 

time  is  near  when  an  improved  high- 
er Florida  Mountain  must  be  construct- 
neet  the  needs  of  the  traveling  public. 


The  increasing  amount  of  travel  by  automo- 
bile demands  new  and  better  roads.  If  the 
higliway  wliicli  has  been  located  is  constructed 
it  will  solve  the  problem  of  a  first-class  high- 
way on  the  easterly  side  of  the  mountain  and 
a  road  will  be  rcadv  for  use  by  the  traveler 
which  will  be  practically  the  same  length  as 
the  present  road  and  which  will  have  for  a 
maximum  '2.88  miles  of  7  per  cent  grade,  in 
place  of  the  three  miles  of  steep  grade  having 
a  maximum  of  from  17  to  18  per  cent,  which 
exists  on  tlie  present  road.  It  is  not  too  much 
to  say  that  1 V2  hours  in  time  will  be  saved 
by  autoists  in  going  from  Greenfield  to  North 
.■\dams.  a  distance  of  less  than  40-  miles,  and 
an  automobile  need  have  no  trouble  in  making 
15  miles  an  hour  over  the  steepest  part  of  the 
new  road.  The  road  will  be  exceedingly  at- 
tractive on  account  of  the  beauty  and  grandeur 
of  the  scenery. 


Methods  of  Survey  Work  of  the  Wis- 
consin Highway  Commission." 

The  first  problem  is,  of  course,  the  stirvey- 
iug  of  roads-  to  be  improved.  The  Commis- 
sion decided  that  prol)ably  it  was  best  fitted 
at  the  present  time  to  do  this  work  and  has 
olVered,  as  far  as  its  means  allow,  to  have 
made  under  its  direction  all  surveys  during 
the  first  year  or  two  of  the  operation  of  the 
State  Aid  Law  of  1011.  In  fact,  about  125 
miles  of  1912  work  have  already  been  sur- 
veyed. The  value  of  surveys  and  plans  in 
road  work  has  been  little  appreciated  in  the 
past  in  rural  communities  and  it  has  been 
found  practically  impossible  to  get  them  to 
pay  the  cost  of  work  of  this  class,  no  matter 
how  badly  the  situation  might  demand  it. 
In  view  of  this  fact  the  commission  will, 
make  surveys  for  a  year  or  two  until  the 
communities  of  the  State  have  been  aroused 
to  a  realization  of  their  value ;  but  it  hopes 
at  some  day -not  very  far  in  the  future  to 
have  this  work  assumed  by  the  county  and 
simply  approve  the  plans  prepared  by  the 
County  Commissioner  or  County  Surveyor. 
It  is  not  expected,  w-ith  the  small  force  avail- 
able, to  make  such  surveys  that  the  work  can 
be  let  on  the  unit  basis. 

In  making  road  surveys  our  system  is  to 
run  a  transit  line  where  it  can  be  most  con- 
veniently measured  and  distances  are  taken 
to  the  present  fences  and  the  tops  of  fills 
and  the  bottoms  of  cuts,  so  that  the  new  cen- 
ter line  can  be  placed  with  a  due  knowledge 
of  what  is  there  now.  The  stakes  are  placed 
100  ft.  apart  at  the  side  of  the  road  well  out 
of  the  way  of  construction  and  at  the  time 
the  profile  is  run  a  level  is  taken  on  the  top 
of  those  stakes  and  at  the  bottom.  The  dis- 
tance from  a  stake  to  the  transit  line  is  re- 
corded and  the  distance  from  the  stake  to  the 
new  center  line  is  computed  in  the  office. 
When  taking  the  profile  elevations  are  taken 
at  the  center  of  the  present  traveled  road 
and  also  in  the  ditches  where  the  country  is 
flat  and  drainage  doubtful  and  a  cross  section 

•From  a  paper  by  Arthur  U.  Hirst.  Actlns 
State  Highway  Engineer,  presented  at  the  1912 
meeting  of  the  Engineering  Society  of  Wis- 
consin. 


of  the  cut  or  fill  is  taken  at  such  places  as 
may  seem  necessary.  Along  those  parts  of 
the  road  where  the  center  cut  or  fill  will  be  a 
true  indication  of  the  earthwork  no  cross 
section  is  taken.  We  have  found  that  one 
man  who  acts  as  chief  of  party  and  instru- 
ment man  with  a  party  of  two  or  three  local 
men  (new  on  each  survey)  can  usually  com- 
plete about  one  mile  of  survey  per  day.  iii- 
cluding  location  and  levels,  where  the  work  is 
nn  a  road  already  in  use.  Of  course,  w-herc 
relocations  have  to  be  made  or  new  roads 
laid  out  progress  is  very  much  slower  than 
this.  On  the  other  hand,  where  conditions 
are  extraordinarily  favorable  nearly  two 
miles  of  road  have  been  finished  in  one  day. 
It  is  not  claimed  that  the  methods  of  sur- 
veying above  outlined  are  by  any  means 
complete,  but  we  have  found  that  plans  can 
be  gotten  up  from  such  surveys  that  ade- 
quately take  care  of  ordinary  road  construc- 
tion and  the  aim  has  been  to  do  sufficiently 
accurate  work  and  cut  out  any  unnecessary 
refinements. 

The  work  of  getting  out  plans  in  the  ofiice 
is  about  double  the  work  in  the  field.  Under 
good  conditions  one  man  can  complete  about 
one  mile  of  such  plans  in  two  days.  The 
cost  of  surveys  is  kept  down  by  making  those 
close  together  on  the  same  trip,  and  it  has 
been  found  that  the  field  and  office  work  in 
preparing  the  road  plans  will  cost  the  com- 
mission about  $20  per-  mile  on  the  average, 
not  including  the   overhead  ofiice   expense. 

Plans  are  drawn  in  pencil  directly  on  Plate 
.\  tracing  paper,  usually  on  a  scale  of  1  in. 
equals  80  ft.  horizontal,  and  1  in.  equals  8  ft. 
vertical,  .^bout  ''/■:  mile  of  road  is  placed  on 
each  sheet  and  the  10  in.  paper  is  used  except 
for  very  hilly  roads  where  the  20  iii.  width  is 
used.  The  completed  plan  shows  in  ink  the 
edge  of  the  traveled  way,  the  fences,  culverts, 
bridges  and  the  center  line  of  the  new  road. 
Th '  profile  gives  the  center  profile  of  the 
present  road  and  also  the  profile  of  the  cen- 
ter of  the  new  road,  the  finished  center  in 
the  case  of  dirt  roads  and  the  center  sub- 
grade  in  the  case  of  macadam  roads.  Both 
plan  and  profile  are  drawn  on  the  same  sheet, 
the  profile  below  the  plan.  At  the  end  of 
each  sheet  is  placed  the  grade  sheet,  which 
gives  first  the  stake  number,  second  the  dis- 
tance from  the  new  stake  to  the  new  center, 
third  the  distance  of  the  new  center  above 
or  below  the  top  of  the  stake,  and  fourth, 
the  actual  cut  or  fill  at  the  station.  With 
this  grade  sheet  and  a  carpenter's  level  and 
metallic  tape,  it  is  possible  to  stake  out  a 
road  and  get  good  results.  No  center  line 
stakes  or  slope  stakes  are  set,  the  stake  on 
the  side  01  the  road  being  placed  out  of  the 
way  of  construction  and  used  for  building, 
so  that  outside  of  the  original  survey  of  the 
road  no  additional  engineering  work  is  need- 
ed in  the  field.  The  writer  'has  used  this 
method  on  many  miles  of  work  in  Maryland 
and  Wisconsin  with  good  success  and  it  is 
expected  to  continue  these  methods  on  the 
State  Aid  work. 


Notes  on  Road  and  Street  Work. 

Maintenance  Cost  of  Bituminous  Macad- 
am at  Portland,  Me. — The  Department  of 
Public  Works  of  Portland,  Me.,  has  built  or 
supervised  the  construction  of  three  sections 
of  state  highwav  at  a  total  cost  of  $38,787. 
These  sections  total  7,040  ft.  in  length  and  an 
area  of  23,861.16  sq.  yds.  of  bituminous 
macadam.  The  first  section  was  built  by  the 
penetration  method  and  the  second  and  third 
sections  by  the  hand-mixed  method.  In  a 
paper  presented  recently  before  the  Maine 
Society  of  Civil  Engineers  Mr.  Edwin  P. 
Lynch,  Assistant  Engineer,  Department  of 
Public  Works  of  Portland,  states  that  the 
maintenance  on  these  three  sections  to  date 
amounts  to  $2,397,  and  more  repairs  will  have 
to  be  made  next  year.  A  detailed  statetnent 
of  the  maintenance  on  these  three  sections 
is  as  follows: 

Section   1. 

1909  Maintenance $0.0104*  per  sq.  yd. 

1910  Maintenance 0691     per  sq.  yd. 

1911  Maintenance...,. 0363    per  sq.  yd. 
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Section  2. 

1910  Maintenance $0.037S»  per  sq.  yd. 

1911  Maintenance 0575     per  sq.  yd. 

Section  3. 
1911     Maintenance $0.0!163»  per  sq,   yd. 

•First  year  after  building. 

Asphalt  Slag  Road. — This  road  was  con- 
structed at  Robinson  Station,  Ala.,  the  work 
being  done  under  the  direction  of  an  engineer 
of  the  U.  S.  Office  of  Public  Roads.  Work 
was  started  on  Feb.  13,  1911,  and  was  com- 
pleted 8  days  later.  Al)0ut  325  ft.  of  the 
Telegraph  road  was  surfaced  to  a  width  of 
16  ft.  The  material  used  was  an  asphalt 
slag  donated  by  a  local  asphalt  company.  The 
slag  contained  considerable  bitumen  and  was 
broken  b-  hand  in  sizes  varying  from  3  ins. 
to  dust.  It  was  black,  exceedingly  tough, 
and  possessed  a  rather  weak  binding  quality. 
which  probably  could  have  been  improved  by 
crushing  fine  and  heating.  The  first  course 
nf  material,  varying  in  size  from  3  ins.  to  % 
III.,  was  spread  to  a  depth  of  5%  ins.  and 
rolled.  .\  second  course,  2  ins.  deep,  vary- 
ing in  size  from  %  in.  to  dust,  was  then  ap- 
plied. The  road  was  given  a  crown  of  V2 
in.  to  the  foot.  .'\  3-ton  horse  roller  was 
used  for  the  rolling.  The  work  comprised 
.578  sq.  yds.  and  the  total  labor  cost  of  the 
work  was  $12-5.88.  or  21.8  cts.  per  sq.  yd. 
Labor  cost  $1.50  per  day  and  team  with 
driver  $4  per  working  dav  of  eight  hours. 

Cost  of  an  Oiled-Gravel  Road.— The  fol- 
lowing data  relates  to  the  construction  of 
an  oiled-gravel  road  on  the  campus  driveway 
at  the  New  Mexico  College  of  Agriculture, 
Las  Cruces,  N.  Mex.  The  work  was  done 
m  1910  under  the  direction  of  an  engineer 
of  the  U.  S.  Office  of  Public  Roads.  The 
road  is  .3,410  ft.  long  and  is  graded  for  a 
width  of  30  ft.  The  surrounding  country  is 
rolling  and  the  roadbed  is  sandy.  The  exca- 
vation was  done  with  plows,  slip  scrapers  and 
road  machines,  and  cost  $90.50.  The  founda- 
tion course,  16  ft.  wide,  was  an  adobe  clay. 
applied  4  ins.  deep.  About  700  cu.  yds.  of  this 
material  was  used  and  hauled  for  a  distance 
of  1,.500  ft.  The  cost  of  the  work  was  as 
follows  : 

Per  cu.  yd. 
Cts. 

Loading     9 

Hauling-    20 

Spreading    2 

.After  the  clay  had  been  spread,  the  roadbed 
was  wet  thoroughly  by  irrigation  at  a  cost 
of  $15.  As  soon  as  the  ground  had  dried 
sufficiently,  the  subgrade  was  rolled  with  a 
10-ton  steam  roller.  Fairly  good  gravel  was 
obtained  at  a  pit  3,000  ft.  from  the  road,  but 
it  was  necessary  to  screen  this  gravel,  since 
it  contained  40  per  cent  of  fine  sand  and  dirt. 
The  screening  was  done  by  hand,  and  cost, 
with    the   loading,   45   cts.    per   cu.   yd. ;    haul- 


ing from  the  pit  amounted  to  26  cts.  per  cu. 
yd. ;  spreading,  5.3  cts.  per  cu.  yd. ;  and 
sprinkling  and  rolling,  6  cts.  per  sq.  yd.  The 
gravel  was  applied  as  follows;  A  first  coi-.rse. 
varying  in  size  from  3  ins.  to  %  ni.  vva'; 
spread  to  a  depth  of  7  ins.  and  rolled  into 
place.  A  second  course,  varying  in  size  from 
1  in.  to  Vi  in.,  was  next  applied,  and  the  road 
was  sprinkled  and  rolled  until  firm  ;ind 
smooth.  Hot  asphaltic  oil  was  then  applied 
at  the  rate  of  1  gal.  to  the  sq.  yd.,  and  was 
followed  by  a  layer  of  screened  gravel,  vary- 
ing in  size  from  1  in.  to  Vi  in.,  which  was 
spread  uniformly  over  the  entire  surface. 
The  road  was  then  rolled  with  a  10-ton  roller 
and  a  second  application  of  hot  asphaltic  oil 
was  made  at  the  rate  of  V2  gal.  per  sq.  yd. 
The  surface  was  now  dusted  over  with  care- 
fully selected  fine  gravel  ranging  from  1  in. 
to  dust,  and  the  road  was  then  rolled  until 
firm  and  smooth.  This  treatment  was  given 
for  a  length  of  2,400  ft.  The  remaining  1.010 
ft.  were  finished  without  the  use  of  asphaltic 
oil.  The  cost  of  the  California  asphaltic  oil 
treatment  was  as  follows:  75  cts.  per  42- 
,gal.  barrel  at  the  wells  and  $1  per  barrel  for 
freight.  Heating,  hauling  and  spreading 
amounted  to  a  total  of  $90.80.  making  a  total 
cost  of  8  cts.  per  sq.  yd.  for  the  oil  treatment. 
Other  cost  items  of  this  work  were :  Shap- 
ing the  subgrade.  $48 :  labor  on  the  cross 
drains,  $3;  and  repairs,  $13.70.  The  total  cost 
of  this  road  to  the  community  vC'as  $2,411.30. 
From  this  may  be  derived  the  following  unit 
costs  :  Oiled-gravel  section,  42.1  cts.  per  sq.  yd., 
or  $3,963  per  mile ;  and  water-bound  gravel 
section.  .34,1  cts.  per  sq.  yd.,  or  $.3,209  per  mile. 
These  costs  were  based  on  a  labor  charge  of  ■ 
$1.50  for  nine  hours  and  $4  per  day  for 
learns :  7%  tons  of  fuel  were  used,  at  a  cost 
of  $6.85  per  ton.  The  work  comprised  4,266 
sq.  yds.  in  the  oiled-gravel  section  and  1,795 
sq.  yds.   in  the  water-bound  gravel   section. 

Some  Costs  of  Road  Grading. — The  ac- 
companying tabulation  shows  the  cost  of 
grading  work  in  connection  with  the  con- 
struction of  a  number  of  gravel  and  sand- 
clay  object-lesson  roads.  Most  of  these  roads 
were  constructed  during  1910-11,  the  work  be- 
ing done  under  the  supervison  of  engineers 
of  the  U.  S.  Office  of  Public  Roads. 

Experience  with  Surface  Treatment  with 
Tar  at  Madison,  Wis. —  In  a  paper  read  at 
the  1912  meeting  of  the  Eiiginceriiig  Society 
of  Wisconsin,  Mr.  John  F.  Icke,  City  Engi- 
neer of  Madison,  Wis.,  gave  the  following 
information  regarding  his  experience  on  the 
surf:ice  treatment  of  macadam  streets  with 
tar.  The  work  was  done  in  1908.  the  material 
used  being  Tarvia  A,  a  prepared  tar  made  by 
the  Barrett  Mfg.  Co. :  The  street  in  question 
was  one  Iniilt  of  crushed  limestone  in  1897. 
The    surface    was    in    ideal    condition,    witli 


\erv  few  depressions  or  irregularities  k 
preliminary  treatment  of  the  road  s|a ' 
before  applying  the  tar  consisted  in  1 " 
oughly  sweeping  the  street  surface  to  noyj 


|or. 


ap. 


as   much    of   the   dust  as  possible.    Th{ 
sistency   of   the   tar   was   such   as  to  m: 
necessary   to   heat   it   before   it   could  { 
plied.     Application   was  by  means  of  sLj,. 
ling  cans   with   broadened  nozzles.     ApLi 
mately  V2  gal.  of  tar  was  applied  per  L„ 
yard    of    surface.      The    surface    of  th!',jj 
"was  covered  with  a  thin  layer  of  coarseine. 
stone     screenings     approximately    %    J  j,^ 
diameter    from    which    practically   all   dtkf 
dust    had    been    removed.      The    streei 
rolled   with   a    15-ton   roller   and  was  t 
open  to  traffic  as  soon  as  possible  ther(,n 
After   a   short  time  and  after  the  e.xcc  ol 
screenings    had    been    worn    away   the  rcc 
resembled    in    many   respects   a   sheet  ajial 
pavement.      After   the   lapse   of   two  yes  : 
second    treatment    was    given    similar' 
respects  to  the  first,   except  that  the  q; 
of    tar    per    square    yard    was    about   ' 
This    second    treatment    was    given   pri 
to    cr.ver    the    individual    stones    which 
jccted  above  the  general  surface  of  thf 
ment   and   were   thus  not  thoroughly  c 
by    the    first    treatment.      Several    exca\ 
made   in    the    street   since   the    last  tre 
show   that   the   tar   penetrated  the  surf 
the  road   from  %,  in.  to  1  in.  and  thoi 
bound    the    surface.      How    soon    it   w 
iiecessary   to  again  apply  the  tar  it  is  . 
sible  to  tell ;  however,  it  is  safe  to  say 
not   be   necessary   to   apply  another  tre; 
for  at  least  three  years,  and  possibly  n 
five  or  six.     The  above   mentioned  tri 
has    practically    eliminated    the    forniati 
dust    caused    by    the    breaking    down 
stone    under   traffic.     The   street   is,  hv 
not  dustless  as  more   or  less  dust  is  n 
upon  it  from  traffic  and  other  outside  .- 
and   it  has  been    found   advisable  to  g: 
street  more   or  less   sprinkling  with  w. 
keep   down   the  small   amount  of  dust 
does    accumulate    on    the     street     fr- 
sources  mentioned  above.     The  street  ■ 
is  so  well  bound  that  any  ordinary  ra 
free  the  surface  from  dust  as  though 
an    asphalt    pavement.     One   objectior 
above    mentioned   treatment    is   that  it 
the   street   slippery   at   those  times  wh, 
to    weather   conditions,   other    pavemeii 
asphalt    are    also   slippery.     The  cost 
first    treatment   was    7   cts.    per   squaiv 
In   this   cost   is   included   all   the  item* 
should  enter,  namely,  the  cost  of  clean 
street,   the   cost   of    the   tar,    of   heatii 
applying   it,    the    cost    of    the    screening!! 
applving  them,  and  the  cost  of  rolling.  H 
second  treatment  cost  4  cts.  per  square  it 
as    the    quantity    of    tar    applied    per   na 
yard  was  less 


COST  OF  GRADING  IN  CONNECTION  WITH  THE  CONSTRUCTION  OF  GRAVEL,  AND  SAND-CLAV  ROADS. 


Place. 


Pell  City,  Ala.  (G.) 
Mobile.   Ala.   (S.C.) 


Fort  Collins,  Col.  (G.).     2,:!.-!0 


Old     New 
Len^rth  Width  max.  max. 
gr'd'd.  gr'd'd.  gr'de.  gr'de. 
Ft.       Ft.       %         % 
2.SO0       22       14.4       6 
2,450       28         G  4 


Soil. 


Vernon,  Fla.  (S.C). . 

Chalybeate   Bpgs.,    Ga. 

(S.C.)     

Eastman,  Ga.  (S.C).  . . 
Lumber  City,  Ga.tS.C) 
Mulliiiville,  Kan.  (S.C) 
Wichita  Kan.  (S.C).. 
CoffeeviUe.  Miss.  (S.C.) 
Starkvillf,  Miss.  (G.).  . 
Elizabeth    City,    N.    C. 

(S.C.I     

Williamston,   N.  C. 

(S.C.)     

Wilson.  N.  C.  (S.C.)... 
Carne3i°,  Oklk.  (S.C). 


AUendiie.  S.  C.  (S.C). 
Waterloo.  S.  C.  (S.C). 

Arlington.  Tex.  (G.)... 
Center,  Tex.  (G.) 


5,280 


2.300 
6,20n 

5,2,sn 

4,460 

5,2S0 
7.000 


24 
30 


30 
2  t 
24 
3(1 
24 
60 


Hail 


4.S   Por. 


sandy, 
clay  loam, 


clay  subsoil. 


Cu.    Cost  per 
yds.     cu.  yd. 
"      Cts. 
15.3 
3S.S 
24.8 


moved 

1,300 

360 

1,522 


Haul. 
Ft. 
400 
200 


Tools   used   for   grading. 
Plow,   slips,   graders 


2.5  Sand  top  underlaid  by  clay 2,400       15 


10 
10 

!l 
11 

4 
14.1 

6 


7.14Red   and    mica   clay 1 

4      Sand   and    clay 5 

4      Sandv    1 

6      Sandy    3 

2      Sandy    loam 

7.8  Sand  and   clay 

4       


5,280      30 


1      Loamy  sand  and  fine  sand. 


14 


395 
538 
635 
950 
410 
41G 


1.208 


Center.  Tex.  (S.C.) 

Livingston,  Tex.  (S.C) 


4,000 
4.300 
9,800 


3,070 
5.2S0 

6,928 
1.000 

2,300 
2,200 


34 

24 


22 

l;o 


28 
36 


30 

24 


....Soft,    sandy    sub.soil 3, 

4.5   Clay     ■ 1, 

5       Subsoil;    sand.    loam,    clay    and 

mixture    3, 


352 


1      Sandy    

2.86Sand   and   clay. 


350 
!,654 


3.7  Black  w.axy  prairie  subsoil 6, 

3  Sand  and   clay 

3  Sand  and   clay 1, 

3  Sand,    clay 


407 
229 


•?'>5 
184 


S.S 
9.3 
11.1 
11.2 
15.5 
20.  S 
21.9 

21.6 

23.1 
15.7 


G.OG 


38.1 
20 


Plow,  picks;  drag  and  wheel 
scrapers    

Plow  wheel  scraper,  road  ma- 
chine    

Plow,  small  tools* 

Road    grader    1  -  • 


15 
20 


200 


350 

500 

22.3 
400 
200 


310» 
200 
1,000 


100 

1,000 


Pvoad   grader,   scrapers 

Road  machine,  8  drag  scrapers. 


Grader,  wagons    .... 

Grader.   5  drag  slips. 
Two-horse  grader... 


Road  grader,  9  wheel  scrapers, 
8  slips   

Grader,    scraper    ■ 

Road  machine,  slip  scrapers,  5 
dump    wagons 

Plows,  graders    

Two  farm  plows.  4  No.  2  slip 
scrapers    

Six  road  plows.  4  No.  2  slip 
scrapers,  wagons   


Labor. 
Per  10- 
hr.  day. 
$1.00' 
1.50" 
2.00 

1 
P 

h 

IT 
1 

1.50 

.50' 
.3C» 
1.2.5» 
1.80' 
2.00» 
1.00 
1.25 

,60' 

1.00 
.60» 

^ 

ll 

1.60' 
.50" 

.F.0> 
1.50 

1 

3 

1.50 
1  50 

a 
3 

1.50 


(G.)  —  GraTel  road.     (S.C)  =  Sand-clay. 

'9-hr.  day.     "14  and  $4.50.     "Convicts,  mule  teams.     «Hauled  In  slat  bottom   wagons.     "$1.25  for  free  labor-   60   cts.   for  convicts.     "Prison  cai. 
team.s.    'Per  8-hr.  day.    "$4  and  $4.50  per  8-hr.  day.    "420  cu.  yds.  hauled  average  distance  of  310  ft.     '»l-horse  teams  owned  by  county,  69  ctB.; 
horse  teams,  $4;   4-hor8e  teams.  $8. 


0,  1912. 
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VATER-WORKS 


SEWERS      SECTION 


leondition  of  an  Intermittent  Sand 

pi;r  for  Sewage   After  Twenty- 

I  three  Years"  Operation. 

Lxiimental  Filter  No.  1  at  the  Lawrence, 
ss,  sewage  experiment  station  had  been 
opition  for  nearly  twenty-three  years  at 

c  of  the  year  1910.  It  is  constructed 
sai  of  an  effective  size  of  0,48  millimeter. 
;  nth  of  the  sand  in  the  filter  is  GO  ins. 
s  200  of  an  acre  in  area,  and  was  first 
ir  operation  on  Jan.  10,  1888.    Since  1893 

I  er  has  been  operated  without  removal 
sa  from  its  surface.  The  report  of  the 
te  ioard  of  Health  for  1910  states  that 
fi  r  produced  a  satisfactory  effluent  dur- 
1  .».  There  was  no  appreciable  increase 
.•lining  due  to  stored  organic  matter. 
hi  eport  contains  an  interesting  discussion 
h  lermancnce  of  intermittent  sand  filters 
n  hich  tlie  following  matter  is  taken : 
h>  has  been  of  late  years  considerable 
u:on  in  regard  to  the  permanence  of 
rr  tent  sand  filters  by  those  who  believe 
;h  filters  are  simply  "retention  beds" 
a  rge  part  of  the  organic  matter  applied 
th  1.  There  is  no  doubt,  as  has  been 
m  n  previous  reports  of  the  station,  that 
1  ters  may  become  clogged  by  over- 
k  hat  is,  by  the  application  of  a  greater 
III  of  sewage  than  can  be  cared  for. 
h  -eview  of  the  Lawrence  work  given  in 
rort  for  1908  many  tables  were  given 
h  •  the  relative  amounts  of  applied  or- 
c  natter  of  different  kinds  that  were 
li;  1,  stored  or  unaccounted  for  on  account 
;?pe  into  the  air  in  gaseous  forms.  In 
d  iissioii  it  was  brought  out  clearly  that 
e  re  purifying  work  of  a  filter  was  meas- 

I  -gely  by  analyses  of  the  different  com- 
ti  s  of  nitrogen  in  the  sewage  applied 
it  he  effluent,  still  the  nitrogenous  organic 
;e  formed  but  a  small  part  of  the  organic 
ein  sewage,  and  hence  its  change  in  the 

•  irmed   but   a   small    part  of   the   work 

II  liter,  this  being  especially  true  of  sand 
■ST  other  filters  of  fine  material.  With 
:l ;  filters  of  material  too  coarse  to  act 
!  liner,  a  speedy  oxidation  of  the  nitrog- 
\f  rganic  matter  is  the  main  requirement. 

not  true  of  sand  filters  in  which  car- 
,(J  us  matters  in  large  amounts  are  re- 
■f  Sand  Filter  No.  1  has  received  during 
\ity-three   years'    operation,    to    Dec.    1, 

W5,532  gals,  of  sewage.  This  sewage 
ctained  about  30  lbs.  of  organic  matter 
■I-  12,000  gals.,  or  a  total  weight  of  about 

IS.  of  organic  matter  applied  to  this 
liter,  and  uf  this,  about  3.400  lbs.  have 

■ganic   matter   in   suspension.      Of   this 

ganic  matter.  Filter  No.  1  has  retained 
'■  red  only  3.5  per  cent  of  the  applied 
M  and  about  13  per  cent  of  the  total 
n  matter.  In  other  words,  the  filter  has 
!' ully  cared  for,  without  retention.  96.5 
:t  of  the  applied  nitrogen  and  87  per 
1  the  total  applied  organic  matter.     Rela- 

•  peaking,  a  very  minute  portion  of  this 
'  matter  has  appeared  unoxidized  in  the 

Huent.  These  statements  are  true  of 
:er  sand  filters,  in  operation  now  for 
"ears.  Analyses  of  the  sand  at  various 
fin  Filter  No.   1,  in  July,   1910,   showed 

-■  amount  of  stored  nitrogen  was  not 
:ng. 


ioTt  has  been  submitted  to  the  Board  of 
t  of  Toronto,  Ont.,  relative  to  the 
:];  of  the  city's  water  supplv  from  .Scar- 
eights,  at  an  estimated  cost  of  $6,000,- 
he  work  would  include  an  extension  of 
ike  pipe,  the  duplication  of  the  filtra- 
int,  a  tunnel  at  Scarboro  Bluflfs,  a  large 
ii_r  on  the  top  of  the  bluffs  and  a  pump- 
ion  there. 


:  are  now  4.200  miles  of  railroad  under 
ction  in  Canada  west  of  Lake  Superior. 


Some  Operating  Costs  of  Power  Plants 
and  Pumping  Stations. 

.A.  report  un  tlie  Lluc;,Kn  Water  Works  sys- 
U;m  was  made  to  the  Commission  on  City 
Lxpenditurcs  HI  July.  1910,  by  Dabney  H. 
.Maury,  consuUm.u  cii,-;ii,cer.  This  report  was 
one  of  tweniy-onc  special  reports  to  the  com- 
mission, and  o)K  of  the  four  such  reports  not 
published  111  jiainphlet  form.  The  Chicago 
Bureau  oi  Public  Efliciencv  printed  Mr. 
Maury  s  report  in  December.  1911,  so  that  it 
would  not  remain  unknown  in  the  files  of  the 
city  and  its  value  remain  entirely  lost. 

The  report  on  the  water  svstem  is  handled 
under  two  main  heads,  namely,  the  pumping 
stations,  and  distribution  svstem.  Articles 
have  been  published  in  this  journal  within  the 
past  year,  showing  the  progress  made  in  water 
waste  and  electrolysis  surveys,  so  the  portion 
of  Mr.  Maury's  report  relating  to  the  distribu- 
tion system  is  not  touched  upon' in  the  present 
article.  Useful  .statistics  on  the  cost  and 
efficiency  of  power  plants  and  pumping  plants 
are  given  under  the  portion  of  the  report  re- 
lating to  pumping  stations,  and  thev  are  given 
here.  These  statistics  relate  to  the  various 
city  pumping  stations  in  Chicago,  all  munici- 
pally owned  and  operated,  to  several  privately 
owned  and  operated  power  plants  in  Chicago, 
to  a  nnmicipa!  pumi)ing  plant  in  Milwaukee 
and  one  m  Cleveland,  and  to  the  pumping 
plant  of  the  Peoria,  Illinois,  Water  Company. 
The  relative  efficiencies  of  the  various  plants 
are  clearly  shown  by  the  data  given. 


With  a  view  to  determining  the  proper  labor 
co,st  a  number  of  privately  managed  plants  in 
Chicago  were  visited,  and  data  were  secured 
from  them  for  the  purpose  of  comparison  with, 
similar  data  from  the  eight  major  pumping 
stations  in  Chicago.  These  data  are  given 
below.  Similar  data  were  secured  from  the 
municipal  pumping  stations  at  Cleveland  and 
Milwaukee,  and  they  are  also  given. 

These  data  give  a  brief  description  of  the 
equipment  at  each  power  station  and  pumping 
plant,  with  rated  and  actual  liorse  powers  and 
load  factors  of  engines  and  boilers;  complete 
data  with  regard  to  number  and  class  of  em- 
ployes, hours  of  labor  and  rates  of  pay;  num- 
ber of  boilers  per  fireman  per  watch;  pounds 
of  coal  fired  per  fireman  per  hour ;  number  of 
average  city  pumping  engines  which  would  be 
equixalent  to  the  engines  actually  m  use  in- 
each  plant ;  number  of  such  equivalent  en- 
gines per  engineer  and  per  oiler  per  watch; 
ratio  of  cost  of 'coal  to  cost  of  labor;  average 
pay  per  man  per  day  and  per  hour;  and  actual 
engine  horse  power  developed  per  dollar  of 
daily  payroll. 

In  making  these  comparisons  the  actual  coal 
consumed  in  _  1909  for  operating  the  Chicago 
pumping  stations  and  the  prices  actually  paid 
for  the  same  were  taken  as  a  basis.  The  coal 
used  for  baths,  shops,  etc.,  was  not  included. 
The  labor  costs  at  the  Chicago  pumping  sta- 
tions were  based  on  the  1910  appropriation, 
and  included  only  the  re.gular  employes  ^at  the 
stations,  with  no  allowance  for  such  extra 
men  as  may  be  from  time  to  time  obtained  by 
requisition  or  otherwise  for  special  work.  The 
comparisons  and  estimates  contained  in  the 
report  arc  based  on  the  conditions  as  they 
were  found  when  the  investigation  was  begun. 

The  most  significant  items,  in  so  far  as  the 
comparisons  of  the  labor  statistics  are  con- 
cerned, are  (a)  average  hourly  rate  of  pay 
per  man;  (b)  number  of  equivalent  pumping 
engines  per  oiler  per  watch;  (c)  ratio  of  cost 
of  coal  to  cost  of  labor;  (d)  actual  output  in 
horse  power  per  dollar  of  daily  payroll. 

The  statistics  show  that  the  average  hourly 
rate  of  pay  in  the  eight  private  plans  investi- 
gated in  Chicago  is  26  cts. ;  in  the  Kirtland 
Street  Pumping  Station  at  Cleveland,  munici- 
pally operated.  31  cts.;  in  North  Point  Pump- 
ing  Station,   Milwaukee,  municipally  operated. 


30  cts. ;  and  in  the  pumping  station  of  the 
Peoria  Water  Works  Company,  25  cts. ;  W'hile 
the  average  hourly  rate  paid  at  the  eight  major 
pumping  stations  in  Chicago  is  42  cts.  A  simi- 
lar comparison  shows  that  in  the  private  plants 
in  Chicago  one  oiler  per  watch  looks  after 
engine  units  equivalent  to  2.35  average  City 
pumpirig  engines;  whereas,  in  the  eight  Chi- 
cago City  pumping  stations,  one  oiler  looks 
after  only  .95  average  city  pumping  engines. 
In  other  words,  one  oiler  in  the  privately  man- 
aged plants  looks  after  nearly  two  and  one- 
half  limes  as  much  machinery  as  does  one 
oiler  in  the  city  pumping  stations. 

The  ratio  of  cost  of  coal  to  cost  of  labor 
and  the  actual  output  in  horse  power  per  dol- 
lar of  daily  payroll  will  naturally  varv  with 
the  horse  power  of  the  plants  under  con- 
sideration. Accordingly,  Figs.  1  and  2  were 
prepared  from  the  data  given  and  show 
graphically  on  the  upper  curve  on  each  sheet 
the  conditions  in  the  private  plants  in  Chicago, 
and,  on  the  lower  curve,  similar  conditions  in 
the  Chicago  city  pumping  stations.  These 
curves  represent  the  average  conditions  ob- 
taining in  each  set  of  plants,  and  enable  thorn 
to  be  compared  on  the  basis  of  equal  horse 
powers.  1 

For  the  sake  of  further  comparisons,  points 
representing  the  conditions  in  the  pumping 
stations  in  Cleveland,  Milwaukee  and  Peoria 
have  also  been  platted  on  these  diagrams  In 
platting  Fig.  1,  allowance  was  made  for  differ- 
ence in  price  and  quality  of  coal  used  in  Chi- 
cago and  Peoria. 

A  comparison  of  the  two  curves  in  Fig.  1 
will  show  that  for  plants  of  equal  horse  power 
the  ratio  of  cost  of  coal  to  cost  of  labor  for 
the  private  power  plants  in  Chicago  averages 
three  times  as  high  as  for  the  eight  major 
Chicago  city  pumping  stations. 

The  municipally  operated  plants  at  Cleve- 
land and  Milwaukee  show  ratios  almost  iden- 
tical with  those  in  the  Chicago  city  pumping 
stations,  Cleveland  being  very  slightly  below 
the  curve  representing  the  average  ratio  for 
these  stations,  and  Milwaukee  a  little  above  it. 
The  ratio  at  the  privately  operated  water 
works  at  Peoria  is  almost  on  the  line  of  '.he 
curve  showing  the  average  ratios  in  the  pri- 
vate power  plants  in  Chicago,  being,  like  these, 
about  three  times  as  high  as  the  average  for 
the  Chicago  stations,  compared  on  the  basis 
of  equal  hoise  powers. 

Similarly,  the  two  curves  in  Fig.  2  will  show 
that  for  plants  of  equal  horse  power  the  actual 
output  in  horse  power  per  dollar  of  daily  pay- 
roll is  nearly  three  times  as  great  for  private 
plants  as  for  the  city  pumping  stations. 

The  city  water  works  plants  at  (Cleveland 
and  Milwaukee,  and  especially  the  latter,  show 
in  tliis  respect  much  better  results  than  the 
Chicago  city  pumping  stations,  while  the  pri- 
vately owned  Peoria  station  is  well  above  the 
average  for  the  private  power  plants  inves- 
tigated in  Chicago,  and  about  four  times  as 
high  as  the  Chicago  city  pumping  stations,  .ill 
cornparisons  being  made,  as  before,  on  the 
basis  of  equal  horse  power. 

The  conclusion  is  inevitable  that  Chicago  is 
spending  too  much  money  for  salaries  at  the 
pumping  stations.  The  excessive  number  of 
oilers  is  especially  noticeable.  Practically  all 
of  the  pumping  engines  are  equipped  will; 
either  automatic  lubricating  devices  or  grease 
cups,  but  the  payrolls  show  98  oilers  for  32.6 
pumping  engines  in  average  service,  or  one 
oiler  per  engine  per  watch.  At  the  Sixty 
eighth  Street  pumping  station  there  are  seven 
comparatively  small  horizontal  engines,  all  on 
one  floor  and  in  one  engine  room,  and  there 
are  21  oilers,  at  $90  per  month  each,  on  the- 
regular  payroll. 

After  careful  study  of  all  data  available  in 
connection  with  the  question  of  labor  at  the 
pumping  stations  a  table  for  each  station  was 
prepared  analogous  to  Table  I  here  given. 
Table  I  refers  to  the  Sixty-eighth  Street 
pumping  station  and  is  taken  as  an  example  of 
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the  eight  tables  prepared.  The  fir.'it  part  or 
the  table  shows  the  regular  payroll  as  per  th-; 
1910  budget.  The  second  part  of  the  table, 
entitled  Plan  No.  1,  shows  what  the  payroll 
for  the  regular  men  would  he,  without  allov-- 
ing  for  vacations,  if  this  plan  were  adopted. 

Plan  No.  1,  with  the  proper  allowance  for 
men  to  fit!  the  places  of  the  regular  men  whiie 
the  latter  are  taking  the  vacations  prescrib.-d 
by  city  ordinances,  was  the  plan  recommended 
by  Mr.  Maury.  Plan  No.  2  shows  what  the 
payroll  would  be  if  the  station  were  operated 
by  a  private  company. 

The  cost  for  salaries  of  the  regular  employes 
at  the  eight  major  pumping  stations,  as  poi- 
the  1910  budget,  is  $397,86'2.20.  The  annual 
saving  by   Plan   No.    I,   recommended   hy    :\1r. 
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Fig.  1 — Comparison  of  Chicago  Private  and 
Municipal  Power  Plants  and  Pumping  Sta- 
tions, Showing  Ratio  of  Cost  of  Coal  to 
Cost  of   Labor. 

Maury,  after  allowing  liberally  for  absence  on 
vacations  and  due  to  sickness,  would  be 
$7.5,760.  The  annual  saving  by  Plan  No.  2, 
which  shows  what  the  payrolls  would  be  under 
private   management,   would  $171,242.20. 

FUEL. 

Mr.  Maury  confined  his  work  in  connection 
with  the  fuel  used  "at  the  pumping  stations  to 
a  brief  study  of  the  economy  with  which  it  is 
consumed. 

-•Ml  of  the  pumping  enguies  at  the  eight 
major  stations  are  either  compound  condens- 
ing or  triple  condensing  engines,  and  over 
two-thirds  of  them  have  direct  connected  air 
pumps  and  circulating  pumps.  With  a  few  ex- 
ceptions, they  are  all  of  types  that  should 
give  test  duties  running  from  100,000,000  to 
over  1811000,000  ft.  lbs.  of  work  per  1,000 
pounds  of  steam.  The  average  test  duties  of 
the  engines  actually  in  service  would  probably 
be  close  to  13-5,000,000  ft.  lbs.  The  average 
station  duty,  based  upon  the  reported  coal 
consumption  and  the  city's  evaporation  tests, 
is  below  79,000,000  ft.  lbs.  per  1,000  lbs.  of 
steam.  While  it  is  not  to  be  expected  that 
station  duties  wdll  ever  equal  test  duties,  yet  it 
is  apparent  that  in  the  Chicago  city  stations 
there  is  far  too  wide  a  margin  between  the. 
station  duties  and  the  test  duties  of  the  va- 
rious engines.  The  two  stations  which  make 
the  worst  showing  in  this  respect  are  the  new- 
ones  at  Central  Park  avenue  and  Springfield 
avenue.  The  reported  test  duties  of  the  en- 
gines at  those  stations  ranged  from  1.5(l.(i00,000 
ft.  lbs.  to  174.700,000  ft.  lbs.  for  the  three 
20,000,000  gallon  engines  at  each  station,  while 
the  test  duty  of  the  40,000,000  gallon  engine  at 
Springfield  avenue  was  about  17.5,000,000  ft. 
lbs.,  the  similar  large  engine  at  Central  Park 
avenue  not  having  been  tested.  The  station 
duties  at  these  two  stations  are  considerably 
below  50  per  cent  of  these  test  duties. 

The  station  duty  in  regular  service  on  a 
week's   run   of  the   two   new   engines   at   Mil- 


wa\ikee  was  within  less  tlian  3  per  cent  ot 
llieir  test  duty.  The  Kirtland  Street  station 
in  Cleveland  reports  a  regtdar  station  duty 
within  from  10.70  per  cent  to  20.2  per  cent  oi 
the  respective  test  duties  of  the  four  cnguic> 
at  tliat  station.  Other  similar  records  could 
be  cited. 

The  fact  that  the  Chicago  engines  lall  :o 
far  below  wdiat  might  be  expected  of  them  is 
probably  due,  in  part,  to  some  or  all  ot  the  fol- 
lowing causes:  (a)  Steam  and  water  press- 
ures are,  in  most  instances,  lower  than  those 
for  w-hich  the  engines  were  designed.  These 
low  pressures  are  in  large  measure  due  to  the 
excessive  leakage  and  waste  of  water  through- 
out the  city,  (b)  The  test  duties  as  reported 
may  be  too  high,  in  which  case  the  bonuses 
paid  bv  the  citv  for  excess  duties  were  not 
fully  earned,  ic)  The  weight  of  coal  reported 
to  have  been  consumed  may  be  too  high, 
(d)  The  evaporation  tests  of  the  coal  may 
have  been  erroneous,  (e)  Departmental  metli- 
ods.  wdiich  offer  to  the  engineers  and  crews  at 
the  stations  practically  no  incentive  to  in- 
creased efficiency. 

The  cost  of  the  coal  used  in  1909  for  the 
operation  of  the  eight  major  stations,  exclu- 
sive of  the  coal  used  for  baths,  shops,  etc., 
was  $343,1.54.  If  the  average  station  duty  had 
been  100,000,000  ft.  lbs.  instead  of  79,000,000 
ft.  lbs.,  the  cost  of  coal  used  would  have  been 
only  $271,092,  and  there  would  have  been  a 
saving  of  $72,002. 

The  matter  of  station  duty  is  one  which  de- 
serves serious  attention,  and  some  method 
should  be  devised  for^  offering  to  the  chief 
engineer  at  the  pumping  stations  more  iii- 
centive  than  now  exists  to  increase  the  effi- 
ciency of  the  plants  under  their  charge. 

RECOMMENDED  CHANGES    IN   EQUIPMENT. 

Limitations  of  time  and  money  did  not  per- 
mit the  investigator  to  make  anything  like  a 
thorough  study  of  the  conditions  and  require- 
ments al  the  stations,  and  the  recommenda- 
tions made  covered  only  the  most  evident  and 
salient  needs. 

A  study  of  the  equipment  at  the  major  sta- 
tions showed  that  in  many  instances  the  boiler 
plants  and  stacks  w'ere  far  from  being  such  as 
would  be  dictated  by  the  best  recent  practice. 
There  seems  to  have  been  a  preference  for 
hand-fired  Hawley  Down  Draft  furnaces  and 
Scotch  Marine  boilers,  when,  in  the  opinion  of 
the  investigator,  the  conditions  at  the  station 
were  such  as  would  have  seemed  to  indicate 
that  the  installation  of  water  tube  boilers  an.d 
gravity-fed  automatic  stokers  would  have 
been  better. 

In  plants  where  the  load  is  uniform,  and 
where  a  material  saving  in  labor  can  be  ef- 
fected by  their  use,  the  best  modern  boiler 
practice  tends  to  the  installation  of  water  tube 
boilers  with  automatic  stokers,  gravity-fed 
from  overhead  bins,  which  are  filled  by  con- 
veyors. It  is  now  recognized  as  good  prac- 
tice to  run  such  boilers  far  above  their  com- 
mercial rating,  thus  saving  in  first  cost  with- 
out loss  of  efficiency. 

In  order  that  this  may  be  done  it  is  neces- 
sary that  there  be  suflficient  chimney  draught, 
and  with  the  exception  of  two  of  Chicago's 
stations  the  stacks  are  too  low  to  provide  the 
necessary  draught.  The  conditions  of  almost 
uniform  load  at  the  stations  are  decidedly  ad- 
vantageous to  automatic  stokers.  The  saving 
in  labor  by  their  use  would  be  large,  as  one 
fireman  on  a  watch  could  easily  handle  all  the 
boilers  in  use  in  the  station.  There  would  be 
a  considerable  saving  in  coal,  by  reason  of  the 
fact  that  screenings  could  be  burned 
smokelessly  at  all  stations ;  whereas,  with  the 
Hawley  Down  Draft,  the  larger  and  more 
costly  grades  of  coal  are  required  in  order  to 
prevent  smoke.  A  still  further  saving  would 
be  effected  by  reason  of  the  decreased  main- 
tenance charges,  which  the  city's  report  shows 
to  be  very  high  on  the  Hawley  Down  Draft 
equipments. 

Table  II  gives  data  with  regard  to  the  pres- 
ent boiler  and  stack  equipment  at  the  city 
pumping  stations,  and  an  estimate  of  the  cost 
of  the  reconstruction  or  improvements  recom- 
mended at  seven  of  those  stations,  together 
with  an  estimate  of  the  resulting  annual  sav- 


ings in  fuel,  labor  and  maintenance.  L 
total  estimated  cost  of  the  improvemenj  it 
$270,150,  and  the  total  annual  saving  in  Li 
labor  and  maintenance  is  estimated  tu 
$123,764.  l" 

In   estimating   the 
equipment,  every  effort  was  made  to  maklv 


costs  of  the  changoin 
cquipniciii,  cvciy  cuort  was  made  to  makAf 
prices  liberal  ones,  and  it  is  beliered  thatL 


are.  For  example,  the  cost  of  the  waterjb' 
boilers,  installed  with  stokers,  complef  i< 
estimated  at  $29  per  horse  power,  which  sltjlc 
be  more  than  enough  to  cover  the  cost  o[h( 
very  best  modern  equipment.  Similarlytln 
cost  of  stacks,  200  ft.  x  8  ft.,  is  put  at  $109 
Reinforced  concrete  stacks  of  this  size  aijoi 
the  best  modern  design  and  constriictioiat 
be  built,  under  Chicago  labor  conditionsfoi 
$4,800.  A  good  brick  stack  of  die  sairKi^, 
could  be  built  for  $6,000.  The  extra  a,w 
ance  of  $4,200  over  the  cost  of  the  reinf;e( 
concrete  stack  should  be  far  more  lai 
enough,  on  the  average,  to  cover  any  ;hi 
tectural  features  that  might  be  requiri  t( 
harmonize  the  stacks  with  the  existing  stan; 

The  cost  of  boilers  and  stacks  of  equaizi 
may,  of  course,  vary  for  the  differentia 
tions;  but  the  figures  given  above  are  int(|e( 
not  for  any  particular  case,  but  as  safe  fijti 
applicable  on  the  average  to  all  cases. 

In   estimating   the   saving  in   labor,  ihre 
duced  payroll  under  Plan  No.  1  was  tak  a 
a  basis  of  comparison  with  what  the  pjill 
would  be  if  the  changes  recommended 
equipment  were  tnade.     In  estimating  tli 
ing  in  coal,  the  highest  price  paid  in  !'■<' 
Illinois   screenings   at   Sixty-eighth  stret 
taken  as  a  basis,  and  an  allowance  was 
for  cost  of  hauling  to  all  stations  at  wlii 
delivery  is  now  by  wagon,  with  the  exi 
of    tlie    Twenty-second    Street    stafion 
this   station   the  cost  of  a  railroad  side 
was  included  in  the  estimates  of  cost  cih 
changes  in  equipment. 

The   figures   for   the   total   cost   of  tli 
provements    include    no    credit    for    t! 
value   of  the  existing  boiler   plants,  sh 
be   necessary  to   remove  them.    The  fir: 
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of  these  boiler  plants  and  appurtenant  : 
given  in  the  appraisal  of  the  City  't 
Works,  i)ublished  in  the  annual  report  < " 
Commissioner  of  Public  Works  for  tlu^ 
1908,  aggregates  $748,000,  and  the  val,' 
January  1,  1909,  after  deducting  deprecio 
is  given  as  $400,000.  Assuming  only  IP 
cent  of  the  first  cost  as  the  value  of  th.s 
ment,  its  selling  price  would  amount  i 
800.  This  would  reduce  the  first  cost  '  " 
proposed  changes  to  $195,350.  Interest  ctn 
amount   at   4   per   cent   would   make  a   " 
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,f  \  $7,814.     Deducting  this  charge  from 

7(^'he'net  annual  saving  resulting  from 

orc'iing  changes  would  be  $115,950. 

inylf  the  valves  in  suction  and  discharge 

ofiumps  are  set  with  valve  stems  ver- 

■  is   IS    dangerous,    as    tlie    leaves    of 

s  I  set  sometimes   drop   off   their   sup- 

■(■    fall,    suddenly    closing    the    valve. 

occur  while  the  pump  is  running, 

ither  of  the  main  or  of  the  pump, 

,  :  luubtcdly  be  broken. 

e  cef  engineers  in  charge  of  the  major 

im'tations  are.  generally  speaking,  com- 

t  n.'i.  who.  under  a  system  which  would 

ira  them  to  do  their'best,  ought  to  give 

id  count  of  themselves  and  of  the  ma- 

-V  nder    their    care.     They    apparently 

:icntion,   however,   to    economy    of 

III  they  do  to  keeping  their  plants 

:  in  neat  condition. 

;t.\tistics  of  pl.\nts. 

1)1/  S'o.  I. — The  boiler  equipment 

!5  as  follows:   4-350  h.p.  Babcock 

.i  .\  Boilers.  Extension  Front,  Hawley 

aught.    Gravitv    fed.    and   2-350   h.p. 

W  Boilers,  Flush  Front,  Hawley  D.  D., 

ed.     The    total    rated    boiler    horse 

2.100.   the   average   horse   power   on 

.•a  I  is  1,40(1,  and  the  load  factor  is  6T 

ir 

t    equipment  is  as    follows :     2-65 
:i.  and  1-140  h.p.  simple  horizon- 
Two  110  h.p.  simple  vertical  en- 
i.p.  simple  2-cylinder  vertical  en- 
)  h.p.   25   k.w.   electric   light   engine, 
■'i  i.p.  10  in.  and  C  in.  and  10  in.  x  16  in. 
Tip.     The  total  rated  engine   horse 
'■^3.  the   average   horse   power   on 
I'll',   and   the   load    factor   28   per 

payroll  for  this  plant,  for   12-hr. 

i;  5  follows : 

M  at  $3.10 S  6.2;l 

g<  helpers  at  $2.68 10.;^ 

:hin  at   $2.50 • ^ 

It  for  boiler  room $17.34 

f    gineers  at  $3.-JS 6.96 

-iripers  at   $2. 68 a. 36 

41         4.S2 

v.asher  at   $2.25 OS 

-'  at  $3.00 10 

.i.  ilitter  at  $3.00 10 

$17.42 

It  (added)  at  $2.40 1-20 

tlist  (added)  at  $3.00 1.50 

$20.12 
I  deducted) 2.6S 

I $17.44 

'iximum  number  of  boilers  per  fire- 
B  watch  is  1%,  and  the  maximum 
jver  per  fireman  per  watch  is  467.  By 
fng  2,000  lbs.  of  Pocahontas  coal  is 
)•  hour  per  fireman  on  the  average  on 
jvatch,  and  1,800  lbs.  of  Illinois  slack 

mber  of  city  pumping  engines  equiv- 

:<iverage  number  of  units  in  service  is 

erage  equivalent  number  of  pumping 

S'er  engineer  per  watch,  as  corrected, 

id  per  oiler  per  watch  is  2.   The  ratio 

t  f  coal  to  cost  of  labor,  as  corrected, 

he  actual  daily  payroll  is  $57.72,  and 

rted  $23.64.    The  average  pav  per  man 

i;is  $2.62  and  per  hour   is  $0.33.     The 

gine  horse  power  per  dollar  of  daib' 

1'  s  corrected,  is  16.9. 

'  ine  room  and  machinery  are  not  well 

It  time  for  one  janitor  and  half  time 

i|  machinist    are    added.      But    as    the 

:  engine   horse   power   is    only   28   per 

'  average  boiler  horse  power,  the  bal- 

;ig  used   for   other  purposes,   and   as 

neers   and    otliers    have    other    duties 

he  care   of   the   machinery,   the   total 

for  the  purpose  of  figuring  the  cor- 

ems,    is    taken    at    $17.44    plus    $6.20 

?  Plant  No.  2. — The  boiler  equipment 
lant  is  as  follows :  '.5-375  h.p.  Stirling 
be  boilers  w-ith  Greene  chain  grates, 
;d.  The  rated  boiler  horse  power  is 
le  average  horse  power  on  the  day 
I  960,  and   tlie  load   factor  is  51   per 


The  engine  equi|.!:i..-ui  is  a<  iolkuvs :  5-250 
h.p.  vertical  compound,  n./n-coiidciising  en- 
gme  generators,  l-lMO  h.p,  3-cvlinder.  hori- 
zontal compound,  ncn-condensing  ek-vator 
pump,  2-200  h.p.  3-cylindcr.  horizontal  com- 
pound, non-condensing-  ilevator  pump,  2-30 
h.p.  10  in.  and  I^  in.  x  iM  in.  horizontal  vacuum 
pumps,  1-30  h.p.  Iioriz-nta!  compound,  duplex 
house  pump,  1-25  h.p.  horizontal  simple,  du- 
plex house  pump,  ami  3  .",  h  p.  motor-driven 
elevator  return  pumps.  The  rated  horse  power 
of  the  total  engine  and  motor  units  is  2,180, 
the  average  liorse  power  uii  day  w.nch  1,210, 
and  the  load  factor  55  per  cent. 

The  daily  payroll  for  this  plant,  tor  an  8-hr. 
shift,  is  as  follows : 

3  firemen    at    $2.40 $  7.20 

6  coal    passers    at    $2.r,2 13.92 

Total  for  boiler  rocm $21.12 

1  chief  engineer  at  $3.00 o.OO 

3  asst.    engineers  at  $3.60 lO.Sd 

4  oilers  at   $2.00 S.OO 

2  repairmen   at   $2.20 4.40 

1  machinist  at   $3.60 3.60 

1  Janitor    at    $2.00 2.00 

1  steamfitter   at    $2.80 2.S0 

$36.60 

2  oilers    (added)    at    $2.00 4.00 

Total    $40.60 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  1,  and  the  nia.ximum  horse 
power  of  boilers  per  fireman  per  watch  is  465. 
On  an  average  2,000  lbs.  of  coal  is  fired  by 
hand  per  hour  per  fireman  on  the  day  wajch. 

The  number  of  city  pumping  engines  equiv- 
alent to  average  number  of  units  in  service  is 
3,  the  average  equivalent  number  of  pumping 
engines  per  engineer  per  watch  is  2%,  the 
average  equivalent  number  of  pumping  en- 
gines per  oiler  per  watch  is  1%,  as  corrected. 
The  ratio  of  cost  of  coal  to  cost  of  labor  is 
2.96,  as  corrected.  The  actual  daily  nayroU  is 
$57.72,  and,  as  corrected,  is  $61.72.  The  av- 
erage pay  per  man  per  day  is  $2.62,  and  per 
hour  is  22  cts.  The  actual  engine  horse  power 
per  dollar  of  daily  payroll  is  19.6,  as  corrected. 

Part  of  this  plant  does  not  run  at  night.  In 
order  to  figure  the  corrected  items  above,  two 
oilers  w'ere  added,  who  w-ould  be  the  only 
extra  men  needed  for  full  24-hr.  service. 

Private  Plant  No.  $■ — The  boiler,  engine, 
and  motor  equipment  of  this  plant  is  as  fol- 
lows :  4-400  h.p.  Heine  water-tube  boilers 
with  Murphy  stokers,  gravity  fed.  The  rated 
boiler  horse  power  is  1,600,  the  average  horse 
power  on  day  watch  is  880,  and  the  load  factor 
55  per  cent. 

There  are  2-470  h.p.  simple  horizontal,  non- 
condensing  engine  generators,  1-335  h.p.  sim- 
ple horizontal,  non-condensing  engine  genera- 
tors, and  2-10  h.p.  motor-driven  air  com- 
pressors. The  rated  horse  power  of  the  total 
engine  and  motor  units  is  1,295,  the  average 
horse  power  on  day  watch  1,050,  and  the  load 
factor  81  per  cent. 

The  daily  payroll  for  this  plant,  for  an  8-hr. 
shift,  is  as  follows: 

3  firemen  at  $2.17 $  6.50 

3  coal  passers  at  $1.67 o.jjo 

3  ash   wheelers  at  $1.67 5.00 

%  boiler   washer   at    $2.50 1.25 

1  helper  at  $1.83 ■     !■»■' 

Total  for  boiler  room '^?'o§ 

Vz  chief  engineer  at  $4.67 2.33 

\V.  asst.   engineer  at  $2.92 4.^8 

3  oilers    at    $1.93 o-fO 

1  janitor  at  $1.67 1.67 

1  laborer   at   $1.67 1-6' 

1  machinist  at  $3.00 •  ^  J-00 

$18.85 

H  chief  engineer   (added)   at   $4.67 2.33 

%  asst.    engineer   (added)   at  $2.92 1.46 

1  laborer    (added)    at    $1.67 ■     1-67 

Total $24.31 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  IV^,  and  the  maximum  horse 
power  per  fireman  per  watch  is  -140.  There 
are  5,000  lbs.  of  coal,  gravity  fed,  per  hour 
per  fireman  on  the  average  during  the  day 
w-atch. 

The  number  of  city  pumping  engines  equiv- 
alent to  the  average  number  of  units  in  service 
is  1.4 ;  the  average  equivalent  number  of 
pumping  engines  per  engineer  per  watch  is 
2.1,  as  corrected;  the  average  equivalent  num- 
ber of  pumping  engines  per  oiler  per  watch 
is  1.4,  as  corrected.    The  ratio  of  cost  of  coal 


to  cost  of  labor  is  3.33,  as  corrected.  The 
actual  daily  payroll  is  $38.43,  and  as  corrected 
is  $43.89.  The  average  pay  per  man  per  day 
is  $2.08,  and  per  hour  is  26  cts.  The  actual 
engine  horse  power  per  dollar  of  daily  pay- 
roll is  17.1,  as  corrected. 

Private  plants  Nos.  3  and  4  are  near  each 
other  and  are  operated  by  the  same  rnanage- 
nient,  some  of  the  men  dividing  their  time 
between  the  two  plants.  Neither  runs  full  24 
hrs.  For  the  purpose  of  figuring  the  corrected 
items  given  under  plants  3  and  4,  enough  men 
were  added  to  the  payroll  of  each  plant  to  run 
the  plants  independently  of  each  other,  and 
also  to  provide  for  full  24-hr.  service. 

Private  Plant  No.  4. — There  are  4  450  h.p. 
Stirling  water  tube  boilers,  with  chain  grates, 
gravity  fed.  Their  rated  horse  power  is  1,800, 
the  average  horse  power  on  day  watch  is  990, 
and  the  load  factor  is  55  per  cent.  There  is 
1  140  h.p.  horizontal  compound  pump,  handling 
2,000,000  gals,  against  l.JO  lbs.,  used  occa- 
sionally for  elevator  service. 

The  engine  and  pump  equivalent  is  as  fol- 
lows :  2  140  h.p.  vertical  compound  pumps, 
each  handling  2,000,000  gals,  against  150  lbs.; 
1  670  h.p.  500  k.w,  vertical  compound  engine 
generator,  2  430  h.p.  320  k.w.  vertical  com- 
pound engine  generators :  2  268  h.p..  200  k.w., 
vertical  compound  engine  generators ;  2  134 
h.p.,  100  k.w.  vertical  compound  engine  gen- 
erators ;  1  40  h.p.  house  pump ;  1  5(j  h.p.  house 
pump,  and  3  10  h.p.  elevator  return  pumps. 

The  total  rated  horse  power  of  the  engine 
and  pump  units  is  2.874,  the  average  horse 
power  on  day  watch  is  1,186,  and  load  factor 
is  41  per  cent. 

The  daily  payroll,  for  8-hr.  shift,  is  as 
follows : 

3  firemen  at  $2.17 %  6.50 

3  coal    passers    at    $1,67 5.00 

3  ash   wheelers  at  $1.67 5.00 

V.   boiler  washer  at  $2.50 1.25 

1  helper    at    $1.83 1.83 

Total  for  boiler  room $19.58 

V2  chief  engineer  at  $4.67 2.33 

1  V>  asst.  engineer  at  $2.92 4.38 

?  oilers  at   $1.93 5.80 

1  janitor  at  $1.67 1.67 

1  laborer   at    $1.67 1.67 

1  machinist  at  $3.00 3.00 

$18.85 

',4  chief   engineer   (added)   at   $4.67 2.33 

H  asst.    engineer   (added)    at   $2.92 1.46 

1  laborer  (added)  at  $1.67 1.67 

Total    $24.31 

The  ma.ximum  number  of  boilers  per  fire- 
man per  watch  is  1%,  and  the  maximum  horse 
power  per  fireman  per  watch  is  495.  During 
the  day  watch  5,610  lbs.  of  coal  are  gravity 
fed  per  hour  per  fireman. 

The  number  of  city  pumping  engines  equiv- 
alent to  the  average  number  of  units  in  service 
is  2.5  ;  the  average  equivalent  number  of  pump- 
ing engines  per  engineer  per  watch,  as  cor- 
rected, is  3.8 ;  the  average  equivalent  number 
of  pumping  engines  per  oiler  per  watch,  as 
corrected,  is  2.5.  The  ratio  of  cost  of  coal  to 
cost  of  labor,  as  corrected,  is  3.84.  The  actual 
daily  payroll  is  $38.43,  and,  as  corrected,  is 
$43.89.  The  average  pay  per  man  per  day  is 
$2.08  and  per  hour  is  26  cts.  The  actual  en- 
gine horse  power  per  dollar  of  daily  payroll, 
as  corrected,  is  26.9. 

Private  Plant  No.  5.— The  boiler  equip- 
ment is  as  follows :  8  .500  h.p.  Aultman-Taylor 
water  tube  boilers,  with  chain  grates,  gravity 
fed.  The  total  rated  boiler  horse  power  is 
4,000,  the  average  horse  power  on  the  day 
watch  is  3,000,  and  the  load  factor  is  75  per 
cent. 

The  generating  units  are  as  follows:  3-1,200 
h.p.  horizontal  compound  condensing  engines ; 
1  800  h.  p.  horizontal  compound  condensing 
engines ;  1  100  h.p.  horizontal  simple  engine ; 
1  50  h.p.  horizontal  simple  engine ;  1  60  h.p, 
2-stage  compound  air  compressor ;  1  80  h.p. 
2-stage  compound  air  compressor;  2  90  h.p. 
horizontal  compound  duplex  steam  pumps ; 
1  .300  h.p.  horizontal  triple  Corliss  steam 
pump ;  1  .300  h.p.  compound  elevator  pump ; 
1  75  h.p.  horizontal  compound  elevator  pump ; 
3  90  h.p.  horizontal  duplex  fire  pumps ;  1  40  h.p. 
30-ton  ice  machine;  2  30  h.p.  10  in.  and  18  in. 
X  20  in.  vacuum  pumps ;  and  1  50  h.p.  motor- 
driven  duplex  pump  (not  counted).  The  rated 
horse  power  of  the  total  generating  units   is 
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TABLE  I.— PRESENT  AND  SUGGESTED  PAYROLLS  AT 

ING  STATION. 

Payroll  tor  Regular  Men  Only,  as  Per  1910  Budget. 

1  chief  engineer    t  2,500.00 

3  assistant  engineers    6,000.00 

1  crane    engineer    1.747.20 

1  rigger  engineer   960.00 

10  firemen    10,800.00 

21  oilers     22,680.03 

1  boiler  washer 1,260.00 

S  coal  passers    8,000.00 

1  Janitor    900.00 

1  well    tender    1,000.00 

0  laborers     4,500.00 

1  steamfltter     1,716.00 

1  steamfitter's    helper    1,092.00 

2  machinists     3,120.00 

1  machinist's  helper  1,000.00 

58 


SIXTY-EIGHTH     STREET     PUMl' 


day . . 
hour . 


$1S4.32  per  day. 

Average   pay   per 

Average  pa.v  per 

H.  P.  per  dollar  of  daily  payroll: 

Rated    

Actual     

Ratio  Coal  to  Labor: 
55,062 


;.is 

.40 


11.2 
9.2 


67,275 


.82 


6,000.00 

1,747.2(1 

900.00 

7,560.00 


$67,275.20 
Payroll  Plan  No.  1,  Without  Allowance  for  Vacations 

1  chief  engineer   $  2,500.00 

3  assistant  engineers 
1  crane  engineer  . . . 
1  rigger  engineer   . . . 

7  firemen    

12  oilers    1 2,960.00 

1  boiler  washer   1,260.00 

5  coal  passers   5,000. 00 

1  janitor    900.00 

3  laborers     2,700.00 

1  steamfltter     1.716.00 

1  steamfitter's    helper    1, 092.00 

1  machinist    1,560.00 

1  machinist's  helper   1,000.00 

39 


$128.48  per  day. 

Average  pay  per  day 

Average  pay  per  hour 

H.  P.  per  dollar  of  daily  payroll: 

Rated    

Actual     

Ratio  Coal  to  Labor: 
55,062 

=  1.17 

46,895 
Saving,  $20,380.00  per  year. 


$  .3.29 
.41 


IG.O 
13.2 


$46,895.20 
Payroll  Plan  No.  2. 

1  chief   engineer    $  1,200.00 

2  assistant  engineers    3,000.00 

1  crane   engineer    1,200.00 

1  rigger  engineer    900.00 

9  oilers    7,560.00 

7  firemen    0,300.00 

1  boiler  washer   960.00 

5  coal   passers    4,200  00 

1  janitor    900.00 

2  laborers   1,650.00 

1  steamfitter  1,320.00 

1  steamfitter's  helper 900.00 

1  machinist    1,200.00 

1  machinist's  helper  l,00o.00 

34  ' 


$90.03  per  day. 

Average  pay  per  day 

Average  pay  per  hour 

H.  P.  per  dollar  of  daily  payroll: 

Rated     

Actual   

Ratio  Coal  to  Labor: 
55,062 

1.68 


$  2.65 
.33 


22.9 
18.9 


Savini 


32.860 
,  $34,415.20  per  year. 


$32.8 


1.00 


5,915,  the  average  horse  power  on  the  day 
watch  is  2,900,  and  the  load  factor  is  48  per 
cent. 

The  daily  payroll  follows,  firemen  and  as- 
sistant engineers  working  8  hours,  all  others 
10  hours: 

3  firemen  at   $2.14 $  6.42 

1  coal  unloader  at  $2.2C 2.20 

3  asst.   unloaders  at  $2.00 6.00 

1  boiler    washer    at    $2.70 2.70 

2  asst.   boiler   washers   at   $2.00 4.00 

Total   in  boiler  room $21.32 

1  chief  engineer  at  $5.00 5.00 

3  asst.    engineers  at   $3.00 9.00 

5  oilers  at   $2.00 10.00 

2  janitors  at  $2.00 4.00 

1  machinist  at  $3.00 3.00 

1  machinist  helper  at  $2.00 2.00 

Total    $33.00 


The  maximum  number  ot  boilers  per  fire- 
men per  watch  is  6,  and  the  maximum,  horse 
power  of  boilers  per  fireman  per  watch  is 
3,000.  On  the  day  watch  15,833  lbs.  of  coal 
;ire  gravity  fed  per   hour  per  fireman. 

The  number  of  City  pumping  engines  equiv- 
alent to  the  average  number  of  units  in  serv- 
ice is  5,  the  average  equivalent  number  of 
pumping  engines  per  engineer  per  watch  is 
3.7,  the  average  equivalent  number  of  pump- 
ing engines  per  oiler  per  watch  is  3.  The 
ratio  of  cost  of  coal  to  cost  of  labor  is  3. 
The  actual  daily  payroll  is  $37.32^  the  cor- 
rected $54.32.  The  average  pay  per  man  per 
day  is  $2.49,  per  hour,  27  cts.  The  actual 
engine  horsepower  oer  dollar  of  daily  pay- 
roll is  53.4. 


mtin 
■  we 


Plant  No.  5  does  not  run  24  hourilT! 
repair  force  is  not  sufficient  to  keep  '' 
machinery  in  order.  Three  oilers,  twoU 
ant  coal  unloaders  and  one  assistantloii 
washer,  amounting  to  $12  per  day,  wendd 
to  give  24  hour  service ;  and  one  ml 
and  one  helper,  amounting  to  $.5  per  da 
added   to  keep  up  repairs  to  machiner 

Private  Plant  No.  6. — The  boiler  eqi^; 
is   as    follows:     10   500  h.p.   Aultman 
water  tube  boilers  with  chain  grates, 
fed     and     equipped     with     fuel    ecoiic 
Total  rated  boiler  horse  power  6, 
horse  power  on  day  watch,  4,000,  and'lo 
tor  of  80  per  cent. 

The  engine,  motor,  pump  and  com 
units  are  as  follows :  1  400  h.p.  3( 
horizontal,  compound,  condensing  ,jij 
1  070  h.p.  500  k.w.  horizontal,  conipouiiicc 
densing  engine;  1  1,340  h.p.  1,000  k.\  vi 
tical  compound  condensing  engine;  \i 
h.p.  1,200  k.w.  vertical  comuound  cotKisi 
engine;  1  670  h.p.  500  k.w.  turbine  ge-at 
(not  counter)  ;  1  165  h.p.  compound 
densing  air  compressor;  2  30  h.p.  hoDn 
vacuum  pumps ;  1  40  h.p.  horizontal  e'jt 
pump    1   40   h.p.   horizontal  circulating 

1  20  h.p.,  16-ton  ice  machine ;  5  motfi 
compressors  or  pumps  (not  counted  i 
condensing  sets.  Total  voted  horse  p' 
engine,  motor  pump  and  compressor 
4,545,  average  horse  power  on  dail} 
5,400,  and  load  factor  119  per  cent. 

The  daily  payroll  follows: 

3  firemen  at  $2.00 

3  asst.  firemen,  8  hrs..  at  $1.92 

2  water  tenders,  10  hrs.,  at  $2.80 

2  ash  shovelers,   10   hrs.,  at  $2.40 


For  boiler  room 

1  chief  engineer,  10  hrs.,  at  $6.00. 
3  asst.  engineers,  8  hrs.,  at  $3.29. 
6  oilers,  8  hrs.,   at  $2.00 

2  janitors.   10  hrs.,  at  $2.00 

1  machinist,  9  hrs.,  at  $3.00 

1  helper,  3  hrs.,  at  $2.00 


Total    

The   maximum  number  of  boilers  -.• 
man    per    watch    is   5,     the    maximum 
power    of    boiler    per    fireman    per   w 
2,000.    On    the    day   watch   8,600   lbs. 
are  gravity  fed  per  fireman,  on  the  ;r 

The  number  of  City  pumping 
equivalent  to  the  average  number  ■ 
in  service  is  8;  the  average  equivalei 
her  of  pumping  engines  per  engii- 
watch  is  6;  and  the  average  equivaltr: 
ber  of  pumping  engines  per  oiler  pii 
is  4.  The  actual  daily  pay  roll  is  $40 
corrected  $59.03.  The  average  pay  i- 
per   day   $2.52,    per   hour   23   cts.  Tli. 


TABLE    II.— APPROXIM.\TE    ESTIMATE   OF   COST    OF    CONSTRUCTION    OR    IMPROVEMENTS    RECOMMENDED    FOR    BOILER    PL.4X 
SEVEN   CHICAGO   CITY   PUMPING   STATIONS,    WITH    ESTIMATE   OF  RESULTING  ANNUAL  SAVING  IN  FUEL,   LABOR  AND 

MAINTENANCE.'' 
14th 
Station. 

B.  H.   P.  installed 

Average  B.  H.  P.  in  use 

B.  H.  P.  required  under  economic  overload 


Size  ot  present  stack 

H.  P.  of  stack  required 

Size  of  stack  required 

Cost  of  new  boilers,  including  chain  grates,  auto 

stokers   and    superheat $.34,800.00 

Cost  of  hoppers,  bins,  conveyors  and  crushers.... 

Cost  of  new  stack  (brick) 

Cost  of  coal  per  ton  burned  in  1909 

Average  No.  B.  T.  U.  per  lb.  coal  burned  in  1909. . 

Total  tons  of  coal  burned  in  1909 

Cost  of  coal  for  1909 

Cost  of  coal  per  ton  under  new  conditions 

Average  number  of  B.  T.  U.  per  lb.  of  coal  under 

new   conditions    

Total  tons  of  coal  per  year  under  new  conditions. 

Cost  of  coal  per  year  under  new  conditions 

Saving  in  cost  of  coal  per  year 

Cost  of  labor  in  boiler  room  as  per  Plan  No.  1.... 

Cost  of  labor  under  new  conditions 

Saving  in  bibor 

Maintenance  in  ] 909t   

Depreciation  in   1909'   .'.'.' 

Maintenance  under  new  conditions '.'.*.'.'.".". 

Depreciation   under  new   conditions . 

Saving  in  maintenance 

Total  saving  '_' 

Total  cost  of  new  construction ',     ."  ' 

Sale  value  of  present  equipment 

Net  first  cost  of  new  equipment 

Interest  at  4  per  cent 

Net  annual  saving 


1,060.00 

'3.''754.'6o 
14.945.00 
43.800.00 


14th 

6Sth 

22nd 

Chicago 

Springfield 

Central  Pk. 

Street. 

Street. 

Street. 

Avenue. 

Lake  View 

2.100 

2,276 

1,788 

1,500 

1,700 

1,700 

1,840 

1,000 

1,196 

1.100 

1,000 

900 

1,100 

750t 

1,200 

None 

1,200 

1,200 

1,200 

1.200 

1,200 

90'x5'0"i 
•   100'x6'0"2 
100'x6'0"3 
2.000 

llO'xo'O" 
6'0"  dia.  at 
bot. 
1,700 

175'x9'0" 
14'dia.  at 
bot. 
1,700 

175'x9'0"1 
14'  at     1- 
bot.       J 
1,700 

150'x7' 

12d'x6'0" 

1.700 

1,700 

1,700 

200'x8'0" 

200'x9'0" 

200'xS'0" 

200'x8'0" 

(") 

("J 

200'x8'0" 

f34.S00.00 

None 

$34,800.00 

$34,800.00 

$34,800.00 

$34,800.00 

$34,800.00 

None 

$  3,000.00 

•6.000.00 

750.00 

1,000.00 

None 

5.O00.0O 

9.000.00 

9,600.00 
1.86 

9,000.00 
2.63 

9,000.00 
2.71 

9,000.00 

2.64 

2.27 

2.27 

3.01 

11,512 

(  10,75S«  ( 
■(  10,207^  ) 

10,856 

11,180 

10,747 

10,893 

11,357 

20,108 

29,087 

18,977 

18,086 

20,841 

20,215 

10,842t 

53,001.00 

54,018.00 

50,000.00 

48,976.00 

47,309.00 

45,904.00 

32,634.00{ 

2.19 

1.S6 

1.86 

2.29 

1.86 

1.86 

2.49 

10,500 

10,500 

10,500 

10,500 

10.500 

'  10.500 

10,500 

22,050 

29,087 

19,620 

19.260 

21,330 

20,970 

11,720 

48,290.00 

54.018.00 

36,493.00 

44,105.00 

39,674.00 

39,004.00 

29,183.00 

None 

13,507.00 

4,871.00 

7,635.00 

6,900.00 

3,461.00 

13,980.00 

15,567.00 

19,220.00 

13,980.00 

14,980.00 

14.980.00 

13,986.00 

7,500.00 

7,500:00 

7,500.00 

7,500.00 

7,500.00 

7,500.00 

7,500.00 

6,480,00 

8,067.00 

11.720.00 

6,480.00 

7,480.00 

7,480.00 

6.480.00 

4,814,00 

4,062.00 

4,303.00 

9,552.00 

4,531.00 

5,900.00 

2.760.00 

1,060.00 

'3.'6o2.'66 

11,069.00 
12,600.00 


1,060.00 

'3,"243.'6o 
28,470.00 
49,800.00 


1,060.00 

's!492;66 

19,843.00 

44,550.00 


1,060.00 

's.'iii.oo 

18,586.00 
35.800.00 


1,060.00 

'■iisioioo 

19,220.00 
34,800.00 


1,060.00 

'i!766!oo 

11.631.00 
48,800.00 


•Thl-, 
*North. 


4l'idme*'''  =So Jth  "^iT.'mn'  '«o''r'„  '0"?^halt  of  piping  repairs  charged  against  boilers.  JThese  figures  based  on  log  sheets  of  Jaiwarx -; 
no  charge  s  made  bv  the  oitvTn'^th»  «..%''"^  ^T''"^''-^^  stack  large  enough.  'The  Harrison  Street  plant  is  now  modern.  «No  charge  made.  bi'J 
aSgretafe  than  on  th^  Points  as  they  now 'e^lst!  «P<>'at.ng  expensesat  stations.     Depreciation  charge  in  improved  plants  would  be  less   t 
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horse  power  per  dollar  of  daily  payroll 

U  No    6  does   not   run  24  hours.     One 

•  assistant  shoveler,  two  janitors  and  two 
rare  added  to  give  24  hour  service. 
\ate  Plant  No.  /.—The  boiler  equipment 

ises  1'^  4-0  li-P-  Babcock  &  Wilco.N;  water 
toilers,    with    Murphy    stokers,    gravity 

The  total  rated  horse  power  is  5,040, 
ie  average  horse  power  on  the  day  watch 
'ft  the  load  factor  being  100  per  cent, 
i  engines  are  as  follows:  3  2,400  h.p., 
ilkw  horizontal,  compound,  condensing 
iV  i  2,133  h.p.,  hOOO  k.w.  horizontal 
i,und,    condensing    engines;     1  1,200    h.p. 

V  horizontal,  compound,  condensing  en- 
"■ind  1  20  h.  p.  horizontal  house  pump. 
^ated  horse  power  of  the  engine  and 
1  units  is  10,553,  the  average  on  the  day 
',  is  the  same,  and  the  load  factor  is  100 

'lit. 

•  dailv  pavroll   follows : 

-'XJ;;;;?^ll:^?:lo!;rs:::;:::;::;:  i:? 

fr  cleaners  at  S2.25,   10  hrs 4.o0 

0  and  ash  men  at  $2.00,  10  his ■     ■'■0^ 

r  boiler  room........... $31.6!) 

U    engineer  at  $i;.uO,   10  hrs 6.00 

.    ,nsineers  at  f!.00.   12  hrs • S.OO 

■■•r  .at  $3,  10  hrs oM 

■    $2.17,    12    hrs 21.70 

r  men  at  $2.17,   12  hrs.. 4.34 

i  oi  at  $1.67.   10   hrs l.gi 

a  y  men  at  $2.25,  10  hrs •  p-'» 

tal   *51.4i; 

~   maximum   number  of  boilers   per  fire- 

1  ler  watch  is  3,  and  the  corresponding 
>ium  horse  power  is  1,260.  On  the  day 
(,  7,261  lbs.  of  coal  are  fired  per  hour  per 
itn,  on  the  average.  The  number  of  City 
Tiig  engines  equivalent  to  the  average 
T  r  of  units  in  service  is  12 ;  the  average 
II  lent  number  of  pumping  engines  per 
f:  er  per  watch  is  8 ;  the  average  equiva- 
tJinber  of  pumping  engines  per  oiler  per 
I  is  2.4.  The  ratio  of  the  cost  of  coal 
\  t  of  labor  is  1.  The  actual  payroll  is 
t.  per  dav.  The  average  pay  per  man  per 
<l  ;  $2.44,"  and  per  hour  is  22  cts.  The 
I  engine  horse  power  per  dollar  of  daily 
il  is  127. 

faie  Plant  No.  <9.— The  boiler  equipment 
U  follows :  12  iOO  h.p.  B.  &  W.  water 
iioilers.  chain  grates,  gravity  fed;  and 
i  h.p.  B,  &  W.  water  tube  boilers,  chain 
8,  gravity  fed. 

t  total  rated  horse  power  of  the  boiler 
it  s  9,800.  the  average  horse  power  on  the 
y  atch  is  the  same,  and  the  load  factor 
1   per  cent. 

r  engine  equipment  is  as  follows :  2  2,000 
I..  ,500  k.w.,  vertical,  compound  condensing 
sis;  3  1,340  h.p.  1,000  k.w.  horizontal  com- 
m  condensing  engines;  4  1,070  h.p.  800 
IT,  horizontal  compound  condensing  en- 
K  The  total  rated  horse  power  of  the 
p  s  is  12,300.  The  load  factor  is  100  per 
It 

r,  force  employed  is  as  follows:  6  fire- 
•r  1  boiler  washer,  1  asst.  boiler  washer, 
•M  engineer.  2  asst.  engineers,  2  janitors. 
St  mfitters,  2   dynamo  men.   and    16   oilers 

(;rs  being  added  to  the  actual  number), 
leotal  of  the  daily  payroll  is  $79.72. 
r'  maximum  number  of  boilers  per  fire- 
115  er  watch  is  7.3,  and  the  maximum  cor- 
ipfding  horse  power  is  3,300.  On  the  day 
it<  under  average  conditions,  8,333  lbs.  of 
al  re  gravity  fed  per  hour  per  fireman. 
T  number  of  City  pumping  engines 
ui  lent  to  average  number  of  units  in 
^\'-  is  16:  the  average  equivalent  num- 
r  I  pumping  engines  per  engineer  per  watch 

li';  the  average  equivalent  number  of 
ning  engines  per  oiler  per  watch  is  2.  The 
ei|:e  pay  per  man  per  day  is  $2.28  and 
r'lur  is  20.7  cts.  The  actual  engine  horse 
>'•  ner  dollar  of  daily  payroll  is  154.3. 
</  .'Street  .Station.  Cleveland,  Ohio, 
:i    Plant.— There    are    8-272.5    h.p.    B. 

^  water  tube  boilers,  with  superheaters 
'd  lain  grates,  gravity  fed.  The  total  rated 
'ill  horsepower  is  2,180,  the  average  horse 
'W  on  the  day  watch  is  1,140,  and  the  load 
ct  is  52  per  cent. 


There  are  2^..',  h.p.  25,000.000  gal.  vertical 
triplex  pumps,  .im;  :;  -' s.-,  ],  p  l.j.'ino.OOO  gal 
horizontal  cniupouna  ;iinnps.  The  total  rated 
horse  power  oi  the  engine  units  is  3,505,  the 
average  horse  power  on  the  day  watch  is 
1,820  and  the  load  factor  is  52  per  cent.  One 
of  the  585  h.p.  niii'.s  i.-;  located  iu  a  separate 
building,  on  opposite  siile  of  boiler  room  from 
engine  room  in  which  the  other  four  units 
are  located. 

The  work  is  done  in  8-hour  shifts,  the 
watchmen  working  12  hours.  The  daily  pay- 
roll  follows ; 

4  firemen  at  $2.32 $  a.2S 

6  lircnien   at    S2.00 12.00 

1   boiler  cleaner  at  $2.r>C 2.ri(i 

1  boiler  cleaner  at  $2.00 2.011 

3  feed  pump   tenders  at  $2.00 6. 00 


.$3 


84 

0.; 
II 

4S 
Oil 
,26 
.4S 

'.Iw 

,24 
.80 
.52 
.24 
.52 
.04 
.04 
.00 
.2S 


Total  tor  boiler  room 

1  chief  engineer  at  $C.03 

1  assi.    enijineer   at    $4.11 

2  operatin,!^  engineers  at  $3.24 

6  operating    engineers    at    $3.00 

2  clerks    at    $2.03....' 

3  oilers    at    $2.10 

3  oilers  at   $1.84 

1  repair  man  at  $2.00 

1  janitor    at    $2.24 

5  Janitors  at  $1.76 

1  pipe  rater  at  $3.52 

1  pipe  fitter  helper  at  $2.24 

1  machi!iist    at    $3.52 

1  second  machinist  at  $3.04 

1  blacksmith   at   $3.04 

2  blacUsniith   helpers  at   $2.00 

2  watchmen  at    ?2.IM 

$87.50 

The  niaxinium  number  of  boilers  ner  fire- 
man per  watch  is  2.  and  the  maximum  horse 
power  corresponding  is  500.  On  the  day 
watch  there  are  1,400  lbs.  of  coal  gravity  fired 
per  hour  per  fireman. 

The  total  number  of  engine  units  is  5.  The 
number  of  City  pumping  engines  equivalent 
to  the  average  number  of  units  in  service  is 
7;  the  average  equivalent  number  of  pump- 
ing engines  per  engineer  per  watch  is  2.1 ; 
the  average  equivalent  number  of  pumping 
engines  per  oiler  per  watch  is  3.5.  The  ratio 
of  the  cost  of  coal  to  cost  of  labor  is  0.i)0. 
The  daily  payroll  is  $lli>.42.  The  ave  ^I'e 
pay  per  man  per  day  is  $2.4i),  per  hour  is  31 
cts.  The  actual  engine  horse  power  per  dollar 
of  daily  payroll  is  15.2. 

North  Point  Station.  Mihmukee,  IVis., 
Municipal  Plant. — There  are  0  125  h.p.  hori- 
zontal tubular  boilers  with  Hawley  down 
draught  furnaces,  flush  front,  hand  fired,  and 

3  150  h.p.  horizontal  tubular  boilers,  with 
Hawley  down  draft  furnaces,  extension  front, 
hand  fired.  The  total  rated  boiler  horse 
power  is  1,200,  the  average  boiler  horse  power 
on  the  day  watch  is  470,  and  the  load  factor 
is  39.1  per  cent. 

The  engine  units  are  as  follows :  2  218  h.p. 
8  000,000  gal.,  vertical  compound,  condensing 
beam  engines;  1  327  h.p.  12,000.000  gal.  Ver- 
tical Steeple  compound,  condensing  cn,s;ine, 
1  49*1  h  p  .  18.060,000  gal.  vertical  triplex  con- 
densing engine;  2  545  h.p..  20,000.000  gal.  ver- 
tical triplex  condensing  engine,  and  I  501  h.p.. 
12.000.000  gal.  vertical  triplex  condensing  en- 
gine. The  rated  horse  power  of  the  total  of 
the  engine  units  is  2.904.  the  average  horse 
power  on  the  day  watch  is  994.  and  the  load 
factor  is  34.2  per  cent.  There  are  two  sep- 
arate boiler  rooms,  one  on  each  side  of  the 
engine   room.  .      „  ,  ,  -r         t-, 

The  work  is  done  m  8-hour  shifts.  i  he 
dailv  payroll   follows; 

5  fiVemen    at    $2.33         5».00 

3  coal  passers  at  $2.00 6.0n 

%  coal  weigher  at  $1.83^ ^s 

^  coal  trimmer  at   $1.6 1 •"' 

$21.75 

1  engineer  in  charge  at  $4.17 4.17 

3  asst.    engineers  at  $3.u0 !"•■>" 

6  oilers   at   $2.33.... ".OO 

%  machinist  at  $2. .8 }-^i 

V,  blacksmith  at  $2.50. .. . . . .  • }-^;' 

H  blacksmith  helper  at  $2.00 1.00 

%  carpenter  at  $2.33 1-67 

2  janitors  at  $2.00. : 4.00 

5  helpers,  etc..  at  $2.00 ■  ^O-"" 

$47.98 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  3,  and  the  maximum  horse 
power  corresponding  is  300.  On  the  day 
watch  there  are  855  lbs.  of  coal  hand  fired  per 
hour  per  fireman. 


The  total  number  of  engine  units  is  7.  The 
number  of  city  pumping  engines  equivalent 
to  the  average  number  of  units  in  service  is 
4 ;  the  average  equivalent  number  of  pump- 
ing engines  per  engineer  per  month  is  3 ;  the 
average  equivalent  number  of  pumping  en- 
gines per  oiler  per  watch  is  2.  The  ratio  of 
the  cost  of  coal  to  cost  of  labor  is  0.90.  The 
daily  pay  roll  is  $69.73.  The  average  pay  per 
man  per  day  is  $2.40,  per  hour  is  30  cts.  The 
actual  engine  horse  power  per  dollar  of  daily 
pay  roll  is  14.3. 

Fcoria,  Illinois.  Pumping  Station.  Prnvtc 
Plant.— There  are  six  150  h.p,  Heine  water 
tube  boilers,  with  plain  grates,  hand  lired,  and 
three  400  h.  p.,  7,000,000  gal.,  vertical  com- 
pound condensing  pumping  engines.  The  to- 
tal rated  horse  power  of  the  boilers  is  900  and 
of  the  engines  1,200.  The  average  horse 
power  on  the  day  watch  is  300  for  the  boilers 
and  400  for  the  engines,  the  load  factor  being 
33  per  cent  for  both. 

The  firemen  work  9  hours  and  the  assistant 
firemen  8'/4   hours;  all  others  work  10  hours. 

3  firemen  at  $2.00 $  6.00 

1  asst.  fireman  (who  washes  boilers,  cleans 

filters,  wheels  ashes,  etc.)  at  $1.83....     1.83 
1  coal  passer  at  $1.75 i''^ 

$  9.5S 

1  chief  engineer  at  $3.89 3.89 

2  asst.   engineers  at  $2.50 jjOO 

1  machinist  at  $2.50 2.aO 

1  oiler  and  wiper  at  J1.S3 IS-i 

1  laborer   at   $1.75 l.<a 

$14.97 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  2  and  the  maximum  horse 
power  corresponding  is  300.  On  the  day 
watch  there  are  1.833  lbs.  of  coal  hand  fired 
per  hour  per  fireman. 

The  number  of  city  pumping  engines  equiv- 
alent to  the  average  number  of  units  in  serv- 
ice is  1%;  the  average  equivalent  number  of 
pumping  engines  per  engineer  per  watch  is 
1%;  the  average  equivalent  number  of  pump- 
ing engines  per  oiler  per  ivatch  is  4. 
The  ratio  of  the  cost  of  coal  to  cost  of  labor 
is  1.08.  The  daily  pay  roll  is  $24.55.^  The 
average  pay  per  man  per  day  is  $2.23,  per 
hour  is  25  cts.  The  actual  engine  horse  power 
per  dollar  of  daily  pay  roll  is  16.3. 

CHICAGO    CITY     PUMPING     ST.\TIONS. 

Statistics  of  the  eight  major  pumping  sta- 
tions of  Chicago  are  given  below.  In  all 
cases  the  men  at  the  stations  work  8  hours  a 
day. 

Chicago  Avenue  Pumping  Station.-^There 
are  6  2.50  h.p.  .Scotch  marine  boilers,  with 
Hawlev  down  draught  furnaces,  gravity  fed, 
erected"  1900  to  1904.  There  arc  2  235  h.p., 
12.000,000  gals.,  horizontal  compound,  Gaskill 
engines,  piston  speed  116  ft.,  17.3  R.  P.  M., 
erected  1887;  and  3  498  h.p.,  25,000,000  gals., 
vertical  triple,  Allis  engines,  speed  of  piston 
488  ft.,  61  R.  P.  U.,  erected  1904  to  1906.  Ihe 
total  rated  boiler  horse  power  is  1,500,  and 
the  engine  horse  power  1,964.  The  average 
boiler  horse  power  under  service  is  1,000  and 
the  engine  horse  power  1,380.  The  boiler 
load  factor  is  67  per  cent,  and  the  engine  load 
factor  70  per  cent. 

The  daily  pay  roll  follows: 

11  firemen   at  $2.96 $  32.56 

5  coal  passers  :at  $2.74 13.  lO 

1  boiler  washer  at  $3.42 3.42 

1  conveyor  engineer   at    $3.29 3.2» 

$  52.97 

1  chief    engineer   at    $6.85 -S'oo 

6  asst.    engineers  at  $5.48 ??•?„ 

12  oilers  at   $2.96 35.52 

1  janitor    at    $2.47....' 2.4i 

1  well   tender  at  $2.74 2.i4 

5  laborers    at    $2.50 12.50 

6/7  steamfitter  at  $5.50 4.70 

6/7  steamfitter  helper  at  $3.50 3.00 

12/7  machinist  at  $5.00 8.a5 

$109.21 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  1.1  and  the  maximum  horse 
power  corresponding  is  273.  On  the  day 
watch  there  are  1,130  lbs.  of  coal  gravity  fired 
per  hour  per  fireman. 

The  total  nuthber  of  engine  units  is  5.  The 
number  of  city  pumpii^g  engines  equivalent  to 
the  average  number  of  units  in  service  is  3.0 ; 
the  average  equivalent  number  of  pumping 
engines    per    engineer   per   watch    is    1.5 ;    the 
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average  equivalent  number  of  pumping  en- 
gines per  oiler  per  watch  is  0.9.  The  ratio  of 
the  cost  of  coal  to  cost  of  labor  is  0.8j.  The 
daily  pay  roll  is  $1G2.18.  The  average  pay 
per  man  per  day  is  $3.40,  per  hour  is  42^ 
cts.  The  actual  engine  horse  power  per  dollar 
of  daily  pay  roll  is  8.5. 

Fourteenth  Street  Pumping  Station. — There 
are  6  250  h.p.  Scotch  marine  boilers,  with 
Hawley  down  draught  furnaces,  gravity  fed, 
erected  in  1904,  and  3  200  h.p.  B.  &  W.  water 
tube  boilers,  with  Roney  stokers,  erected  in 
1898.  but  not  now  in  use. 

There  are  3  296  h.p.,  15,000,000  gal.  vertical, 
triple,  .Mlis  engines,  159  ft.  piston  speed,  15.9 
R.  P.  M.,  erected  in  1891-92,  and  1  592  h.p.. 
30,000,000  gal.,  vertical,  triple.  Lake  Erie  en- 
gine. 123  ft.  piston  speed,  19.3  R.  P.  M.,  erect- 
ed in  1898.  The  total  rated  horse  power  of 
the  boilers  is  1,500  and  of  the  engines  is  1,480. 
The  average  horse  power  developed  by  the 
boilers  is  1,000  and  by  the  engines  is  1,406, 
the  load  factors  being  67  per  cent  for  the 
boilers  and  95  per  cent  for  the  engines. 

The  daily  pay  roll  is  as  follows: 

4  coal  passers  at   $2.96 $29.()0 

10  firemen   at   $2.74 10.90 

1  boiler   washer   at   $3.42 3.42 

1  conveyor  engineer  at  $3.29 3.29 


$47.27 

1  chief  engineer  at  $C.85 6.8'. 

3  asst.  engineers  at  $5.48 16.44 

1.'!  oilers   at   $2.96 38.48 

1  .lanitor  at  $2.47 2.47 

2  laborers    at    $2.50 5.00 

6/7  steamfitter    at    $5.E0 4.70 

6/7  steamfitter  helper  at  $3.50 3.00 

6/7  machinist  at  $5.00 4.28 


$81.22 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  1 .2,  and  the  maximum  horse 
power  corresponding  is  300.  On  the  day 
watch  there  are  1;370  lbs.  of  coal  gravity 
fired  per  hour  per  fireman. 

The  total  number  of  engine  units  is  4.  The 
number  of  city  pumping  engines  equivalent  to 
the  average  number  of  units  in  service  is  4.4; 
the  average  equivalent  number  of  pumping 
engines  per  engineer  per  watch  i.s  3.3 :  the 
average  equivalent  number  of  pumping  en- 
gines per  oiler  per  watch  is  1.0.  The  ratio  of 
the  cost  of  coal  to  cost  of  labor  is  1.15.  The 
daily  pay  roll  is  $128.49.  The  average  pav 
per  man  per  day  is  $3.36,  per  hour  is  42  cts. 
The  actual  engine  horse  power  per  dollar  of 
daily  pay  roll  is  10.9. 

Sixty-eighth  Street  Pumping  Station. — 
There  are  4  100  h.p.  and  4  129  h.p.  horizontal, 
tubular  boilers  with  common  grates,  hand 
fired,  the  former  erected  in  1898  and  the  lat- 
ter in  1890 ;  and  4  .340  h.p.  B.  &  W.  water  tube 
boilers  with  chain  grates,  gravity  fed,  erected 
in  1906. 

There  are  4  263  h.p.,  12,000,000  gal.  hori- 
zontal, compound,  Gaskill  engines,  108  ft. 
piston  speed,  16.2  R.  P.  M.,  erected  1886  to 
1898,  and  1  263  h.p.,  12,000,000  gal.  horizontal, 
compound,  Worthington  engine,  96  ft.  piston 
speed,  12  R.  P.  M..  erected  1890,  and  1  308 
h.p..  14,000,000  gal.,  horizontal,  compound, 
Hollv  engine,  120  ft.  piston  speed,  18  R.  P.  M., 
erected  1898,  and  1  438  h.p.,  20,000,000  gal., 
horizontal,  compound.  Snow  engine,  305  ft. 
piston  speed,  43.5  R.  P.  M..,  erected  1906.  The 
total  rated  horse  power  of  the  boilers  is  2,276 
and  of  the  engines  is  2,061.  The  average 
horse  power  developed  by  the  boilers  is  1,196 
and  by  the  engines  is  1,700.  the  load  factor 
being  53  and  82  per  cent   respectively. 

The  daily  pay  roll  is  as  follows: 

10  firemen   at  $2.96 $  29.60 

8  coal  passers  at  $2.74 21.92 

1  boiler  washer  at  $3.42 ■ 3.42 

6/7  crane  engineer  at  $5.60 4.80 


1  chief   engineer  at    $6.85 

3  asst.   engineers  at  $5.48 

21  oilers  at   $2.96 

1  janitor    at    $2.47 

1  well   tender  at  $2.74 

5  laborers   at    $2.50 

1   rigger   at    If2.63... 

6/7  steamfitter    at    $5.50 

6/7  steamfitter  helper  at  $3.50. 
12/7  machinists  at  $5.00 

6/7  machinist  helper  at  $3.20... 


59.74 
6.85 

16.44 

62.16 
2.47 
2.74 

12..50 
2.63 
4.70 
3.00 
8.. 55 
2.74 


power  ccirresponding  is  362.  On  the  ■i.-iv 
watch  there  are  590  lbs.  of  coal  hand  tired 
and  6,650  lbs.  gravity  fed  per  hour  per  tire- 
man. 

The  total  number  of  units  is  7.  The  num- 
ber of  city  pumping  engines  equivalent  to  the 
average  number  of  units  in  service  is  5.'i;  tiic 
average  equivalent  number  of  pumping  en- 
gines per  enainecr  per  watch  is  4.2:  the 
average  equivalent  number  of  pumping  en- 
gines per  oiler  per  watch  is  0.6.  The  ratio  of 
the  cost  of  coal  to  cost  of  labor  is  0.82.  The 
daily  pay  roll  is  $184.52.  The  average  pay 
per  man  per  day  is  $3.23,  per  hour  is  40.4  cts. 
The  actual  engine  horse  power  per  dollar  of 
daily  pay  roll  is  9.2. 

Twenty-second  Street  Pumping  Station. — 
There  are  6  161  h.p.,  horizontal,  tubular  boil- 
ers with  Hawley  down  draught  furnaces,  hand 
fired,  erected  1884.  and  6  137  h.p.,  horizontal, 
tubular  boilers  with  Hawley  down  draft  fur- 
naces, hand  fired,  erected  1894. 

There  are  2  267  h.p..  15,000,000  gal,  vertical, 
compound.  Beam  Quintard,  Corliss  engines. 
196  ft.  piston  speed,  9.8  R.  P.  M.,  erected 
1876,  and  2  267  h.p.,  .15,000,000  gal.  vertical, 
compound.  Beam  Quintard,  Corliss  engines, 
187  ft.  piston  speed,  9.4  R.  P.  M.,  erected 
1884.  The  total  rated  horse  power  of  the 
boilers  is  1,788  and  of  the  engines  is  1,068. 
The  average  horse  power  developed  by  the 
boilers  is  1,100  and  by  the  engines  is  965,  the 
load  factor  being  62  per  cent  for  the  boilers 
and  90  per  cent  for  the  engines. 

The  daily  pay  roll  is  as  follows : 

15  firemen  at  $2.96 $44.40 

S  coal  passers  at  $2.74 21.92 

1   boiler   washer  at   $3.42 3.42 


1   well  tender  at  $2.74 

1   laborer    at    $2.50 '.'/.' 

6/7  steamfitter  at  $5.00 ffl 

C/7  machinist  at  $5.00 

6/7  machinist   helper  at  $3.20.    


$69.74 

1  chief  engineer  at  $6.85 6.85 

3  asst.    engineers  at   $5.48 16.44 

9  oilers   at   $2.96 26.64 

1   ianitor  at  $2.47 2.47 

1  laborer  at  $2.50 2.50 

6/7  steamfitter  at  .$5.50 4.70 

6/7  steamfitter  helper  at  $3.50 3.00 

6'7  machinist    at    $5.00 4.2S 


$66.SS 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  1.2  and  the  maximum 
horse  power  corresponding  is  220.  On  the 
day  watch  there  are  870  lbs.  of  coal  hand  fired 
per  hour  per  fireman. 

The  total  nuinber  of  engine  units  is  4.  The 
number  of  city  pumping  engines  equivalent  to 
the  average  number  of  units  in  service  is  3.5 : 
the  average  equivalent  number  of  ptimping 
engines  per  engineer  per  watch  is  2.6 ;  the 
average  equivalent  number  of  pumping  en- 
gines per  oiler  per  watch  is  0.9.  The  ratio  of 
the  cost  of  coal  to  cost  of  labor  is  1.04.  The 
daily  pay  roll  is  $136.62.  The  average  pay 
per  man  per  day  is  $3.28,  per  hour  is  41  cts. 
The  actual  engine  horse  power  per  dollar  of 
daily  pay  roll  is  7.1. 

Lake  View  Pumping  Station. — There  are  2 
210  h.p.  Scotch  marine  boilers  erected  in  1897, 
but  not  now  in  use,  and  4  250  h.p.  Scotch 
marine  boilers,  with  Hawley  down  draught 
furnaces,  hand   fired,   erected'  in   1906 

There  is  1  90  h.p.,  5,000,000  gal.,  horizontal, 
compound,  Worthington  engine,  89.4  ft.  piston 
speed,  14.9  R.  P.  M.,  erected  in  1885,  and  1 
215  h.D.,  12,000,000  gal.,  horizontal,  compound. 
Gaskill  engine.  105  ft.  piston  speed,  17.3  R  P 
M.,  erected  in  1888,  and  1  234  h.p.,  1.3,000,000 
gal.,  horizontal,  compound.  Gaskill  engine, 
105  ft.  piston  speed.  17.3  R.  P.  M.,  erected 
1891,  and  1  251  h.p.,  14,000,000  gal.  horizontal, 
compound.  Holly  engine,  119  ft.  piston  speed. 
17.8  R.  P.  M.,  erected  1898.  and  1  450  h.p., 
25.000,000  gal.,  vertical,  triple,  .Mlis  engine. 
170  ft.  piston  speed,  25  R.  P.  M.,  erected  1909. 

The  total  rated  horse  power  of  the  boilers 
is  1,000  and  of  the'  engines  is  1,240.  The 
average  horse  power  developed  by  the  boilers 
is  750  and  by  the  engines  is  790,  the  load  fac- 
tors being  75  per  cent  and  64  per  cent  re- 
spectively. 

The  daily  pay  roll  is  as  follows': 

9  firemen  at   $2.96 $26.64 

3  coal  passers  at  $2.74 S  22 

1  boiler   washer   at   $3.42 3  42 


The  maximum  number  of  boilers  per  I 
man  per  watch  is  1  and  the  maximum  h' 
power  corresponding  is  250.  On  the  P 
watch  there  are  1,140  lbs.  of  coal  hand  ll 
per  hour  per  fireman.  ° 

The  total  number  of  engine  units  is  5  I 
ntmiber  of  city  pumping  engines  equivaieniS 
the  average  number  of  units  in  service  is  \- 
Ihe  average  equivalent  number  of  pumpiiiu ' 
gmes  per  engineer  per  watch  is  2.1;  il , 
erage  equivalent  number  of  pumpin- 
gines  per  oiler  per  watch  is  0.7.  The°  r  , 
of  the  cost  of  coal  to  cost  of  labor  is  (?" 
The  daily  pay  roll  is  $116.52.  The  average  v 
per  man  per  day  is  $3.37,  per  hour  is  42  ■ 
The  actual  engine  horse  power  per  dollar} 
daily  pay  roll  is  6.8. 

Springfield     Avenue      Pumping     Statio;. 
There   are   6  200   h.p.    Scotch   marine  boil" 
with    Hawley    down    draught    furnaces,  hj 
fired,   ercted    in    1900,   and   2   250  h.p.  '?• 
marine    boilers,    with    Hawley    down   dr, 
furnaces,  hand  fired,  erected  in  1907 

There  are  3  420  h.p.,  20,000,000  ga!.,  ve. 
cal,  triple,  direct  acting,  'Worthington  engi 
144  ft.  piston  speed,  17.6  R.  P.  iVI.,  erected' 
1900,   and   1  840   h.p.,  40,000,000  gal.,  verti. 
triple,   direct  acting,  Worthington  engine 
ft.-  piston    speed,    16.7    R.    P.    M.,   erect. 
1906. 

The  total  rated  horse  power  of  the  i' 
is    1.700    and    of    the    engines   is   2,100 
average   horse   power   developed  by  the 
ers  is  900  and  by  the  engines  is  1,442,  thi 
factors  being  53  and  69  per  cent  respect 

The  dailv  pav  roll  is  as  follows : 

12  firemen  at  $2.96 • 

7  coal  passers  at  $2.74 

1  boiler   washer  at    $3.42 

6/7  hoist  engineer  at  $5.60 


1  chief  engineer  at  $6.85 

3  asst.  engineers  at  $5.48 

13  oilers  at   $2.96 

1  janitor  at  $2.47 

3  laborers    at    $2.50 

6/7  steamfitter   at    $5.50 

6/7  steamfitter  helper  at  $3.50. 
6/7  machinist  at  $5.00 


$124.78 
The  maximum   number   of  boilers  per  fire- 
man per  watch  is  1.8  and  the  maximum  horse 


$38  28 

1  chief  engineer  at  $6.85 (j's.i 

3  asst.  engineers  at  $5.48 16  44 

12  oilers  at  $2.96 Sa'R'> 

1  janitor  at  $2.47 ]'.'.'.     oik: 


The  maximum  number   of   boilers  per  f' 
men   per  watch  is   1   and  the  maximum  hot 
power  corresponding  is  225.  On  the  day  wai 
there   are    1,190    lbs.    of    coal    hand   fred 
hour  per  fireman. 

The  total  number  of  engine  units  is  4 
number  of  city  pumping  engines  equivali-: 
the  average  number  of  units  in  service  i> 
the    average    equivalent    number    of   pump 
engines    per    engineer    per    watch    is   3,9; 
average    equivalent    number    of    pumping 
gines  per  oiler  per  watch  is  1.2.     The  rati' 
the  cost  of  coal  to  cost  of  labor  is  0.9. 
daily  pay  roll  is  $146.64.     The  average  pa; 
man  per  day  is  $3.S0,  per  hour  is  41  cts. 
actual  engine  horse  power  per  dollar  of  ''. 
pay  roll  is  9.8. 

Central    Park    Avenue    Pumping   Stalioi- 
There  are  6  200   h.p.   and  2  250   h.p.  Scci 
marine    boilers,    with    Hawley    down   dr.if' 
furnaces,    hand    fired,    the    former   erectf' 
1899  and  the  latter  in  1907. 

There  are  3  405  h.p.,  20,000,000  gal.,  verti, 
triple,  direct  acting,  Worthington  engines,  I 
ft.    piston    speed,    17.6    R.    P.    M.,   erectc' 
1900-01,  and  1  810  h.p.,  40,000,000  gal.,  yen 
triple,   direct  acting,  Worthington  engine, 
ft.  piston  speed,  16.7  R.  P.  M.,  erected  in  I 

The  total  rated  horse  power  of  the  bi'i 
is    1,700    and    of    the    engines    is   2,025. 
average  horse  power  developed  by  the  bu, 
is    1,100    and    by   the    engines    1.380,  the  i 
factors  being  65  and  68  per  cent  respeoti' 

The  daily  pav  roll  is  as  follows: 

13  firemen   at   $2.96 5' 

4  coal  passers  at  $2.74 '' 

1  boiler   washer   at    $3.42 

1  conveyor  engineer  at  $3.29 •_ 

J5 

1  chief  engineer  at  $6.85 ' 

3  assistant  engineers  at  $6.48 J' 

12  oilers   at   $2.96 

1  janitor    at    $2.47 

3  laborers    at    $2.50 


i9i: 
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Jtter   at    $5.50 4.,n 

Si  Iter  helper  at  $3.50 :>.0u 

*.|ist   at    $5.00 ■     ■'•-'> 

j  $80.76 

ximimi   number  of  boilers   per  fire- 

i-atch  is  1.2.  and  the  maximum  horse 

rrespoiuling    is    254.      On    the    day 

tl-e  are    l.Ofri  lbs.   of  coal  hand   fired 

mier  fireman  ..,_., 

ud  number  of  engme  units  is  4.     1  he 

ir  '  city  pumping:  engines  equivalent  to 

fife  number  of  units  in  service  is  5.2: 

J,     equivalent    number    of    pumping 

nginccr    per    watch    is    -i.!! :    the 

(•  i|iiivalent    number    of    pumping    en- 

pc  oiler  per  watch  is  1.3.     The  ratio  of 

St  f  coal  to  cost  of  labor  is  0.92.     The 

p:   roll   is   $I3(!.<)I.     The   average    pay 

;,  lor  day  is  $-3.29,  per  hour  is  41   cts. 

iginc  horse  power  per  dollar  of 

:  is  KM. 


Harrison    Sf:\-i 
are   2   340   h.p.    I; 
with  chain  grates,  hiin 
in   190(i.     There  arc    '  "■-■> 
vertical,    triple.    All: 


'  :(.::;•  .'j.'i7    Slalion. — There 

^:   Vv_.   water  tube   boilers. 

''"'■'  iVd  to  hopper,  erected 

■    I. p.,  15.000.000  gal.. 

- iKincs.    1.59    ft.    piston 

speed,  15.9  R.  P.  M..  ,  rectcd  in  1889. 

The  total  nitcd  h  .i ■^;■  power  of  the  boilers 
IS  (.iSO  and  ol  the  eiiyinvs  is  .564.  The  average 
horse  power  developed  l.y  the  boilers  is  340 
and  by  the  engines  is  w2<.  the  load  factors  be- 
ing 50  and  ]  1 1  per  cent  respectively. 
The  daily  pay  roll  is  as  follows: 

3  firemon   at   $2.;ifi 

;!  ooal  piis.ser.s   al  $2.7  I 

1   boiler  \\  usher  at  .$::.  IJ 


1  chief  engineer  at  Si"i.>"' 

3  assistant  engineers  al   $.'i.lSi. 

6  oilers  at   J2.!ifi 

1  janitor    at    $2.47 

1  well   tender  at  $2.74 

G/7  steamfitter   at    $5..'.i) 


.$  s.ss 

S.22 
.      3.42 

$20.52 
.$  6.S.". 
.  16.44 
.  17.7fi 
.  2. 47 
.  2.74 
.      4.711 


6/7  steamfilter  helper  at  $3.50 S.OO 

6/7  machinist  at  $5.00 4.2S 

$58.24 

The  maximum  number  of  boilers  per  fire- 
man per  watch  is  1  and  the  maximum  horse 
power  corresponding  is  340.  On  the  day 
watch  there  are  2.160  lbs.  of  coal  gravity  fired 
per  hour  per  fireman. 

The  total  number  of  engine  units  is  2.  The 
number  of  city  pumping  engines  equivalent  to 
the  average  number  of  units  in  service  is  2.3; 
the  average  equivalent  number  of  pumping 
engines  per  engineer  per  watch  is  l.V :  the 
average  equivalent  number  of  pumping  cn- 
.gines  per  oiler  per  watch  is  1.15.  The  ratio 
of  the  cost  of  coal  to  cost  of  labor  is  i'.T3. 
The  daily  pay  roll  is  $78.76.  The  average  pay 
licr  man  per  day  is  $3.65,  per  hour  is  4i>  cts. 
The  actual  engine  horse  power  per  dollar  of 
daily  pay  roll  is  8. 


of  Making  Culvert  Extensions 
lening  Roadbed,   New  York 
ral  &  Hudson  River  R.  R. 

\    Charles  E.  Anderson.  Inspectliiii 
Engineer. 

the    Fall    of    1911    the    Xcw     York 

Hudson  River  R.  R.  carried  out  four 

rations   for   a   distance   of   twelve 

•I    Staatsburg    and    Rhinecliff    on 

i  )ivision.     During   the  course   of 

,  number  of  bridges  and  cuhcrts 

1  to  accommodate  the  additional 

The  extensions   in   general   were 

1    fioors.   those  with   a   span     of 

ft.    being    reinforced    with    1- 

Irawing,  Fig.  1,  shows  a  typical 

tension   of   the   rail    floor   type. 

ing  on   the   river   side   was  done   by 

"    .:r  with  a  hammer  weighing  2.600 

•  ir  extensions  on  the  shore  side 

y  a  land  driver  resting  on  three 

These   pontoons   were   built  of   3x 

■■    pine  on  a  frame  of  0x6-in.  titn- 

■^  being  tarred   and  calked   with 

i  pontoon   was  built  28   ft.   long. 

i  5  ft.  wide.     The  object  of  the 

to  have  a  support  for  the  driver 

lie   moved    from    place    to    place 

iilty    and    they    were    made     in 

-    in    order    to   be    small    enough 

lirough  the  openings  of  the  cul- 

:ii  some   cases   did  not  exceed  6 

hree  pontoons  were  placed   side  by 

bound    together   by   8x8-in.    timbers 

oss  them      On  these  were  placed  an 

of  6xG-iii.  timbers  which  supported 

i  for  the  driver. 

s   on   account   of   shallow    water   or 

:ructions    it    was    impossible    to    get 

close  enough  to  the  desired  spot  to 

piles.      In    cases    of    this    kind    an 

was   used.      This    made   it    possible 

bout   11   ft.   in    front  of   the  driver. 

gger    consisted    of    a     frame     con- 

1  that  it  could  be  hung  on  the  front 

ind  the  hammer  raised  and  low- 

"Ut  of  the  frame.  The  outrigger 

8xl0-in.    yellow    pine    with    4x6 

-Iiowii  by  Fig.  2.     The   frame  was 

iid  20  ft.  high,  and  wide  enough 

It    of   the    leads    and    carry    the 

the      front     of     the     outrigger 

-ide  of  the  timbers  forming  the 

laced  guide  strips  for  the  ham- 

e   timbers   acted   as   leads      The 

■    was   run    from   the   top  of   the 

lie    front   of    the   outrigger,    raising 

ing  the  hammer  between   the  fram- 

outrigger  which  took  the  place  of 

t.   in   front  of  the   pile   driver.     At 

and  lower  side  of  the  outrigger  on 

xt  the  pile  driver  the  top  cross  tim- 

aljowed   to   project   several    inches 

e    frame.      These    projecting   blocks 

een  the  leads  at  the  top  and  bottom 

'rigger  and  prevented   it   from   slip- 


ping sideways.  The  frame  was  supported  b" 
a  block  and  fall  fixed  part  way  up  the  leads. 
Upon  commencing  to  drive,  the  outrigger 
could  be  raised  high  enough  to  accommodate 
the  pile  and  as  the  drivin.g  proceeded  it 
could  be  lowered  and  kept  in  the  proper  po- 
sition w'ith  reference  to  the  pile.  With  this 
outrigger  a  2,600-lb.  hammer  was  used. 

In  driving  sheathing  a  longer  outrigger  was 
used.  This  was  feasible  for  the  reason  that 
a  1.500-lb.  hammer  was  used  to  drive  sheath- 
ing and  the  stress  on  the  frame  was  not  su 
great.  The  outrigger  used  in  driving  sheath- 
ing was  18  ft.  long  and  14  ft.  high  and  was 
built  with  a  diagonal  tension  member  from 
the  top  at  the  front  of  the  frame  at  an  angle 


spans  were  long  enough  to  permit,  a  sep- 
erate  cofferdam  was  constructed  for  each 
abutment,  and  in  a  few  cases  one  cofferdam 
enclosed  both  abutments.  The  work  was 
carried  on  during  a  dry  season,  otherwise  a 
method  of  taking  care  of  the  flow  from  in- 
land streams  would  have  been  necessary, 
where  both  abutments   were  enclosed. 

Pumping  was  accomplished  by  tueans  uf  a 
4-in.  centrifugal  pump  and  pulsometer.  fur- 
nished with  power  by  a  .50  h.p  upright  boiler. 
Ill  the  case  <il  extensions  on  the  land  side  the 
boiler  was  unloaded  beside  the  bridge  by  a 
locomotive  crane  and  set  up  alongside  the 
track.  On  the  river  side  the  power  was  fur- 
nished   by    ,1    similar    boiler    on    the    concrete 
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Fig.  1 — Typical   Plans  for  Extending  Culverts  in    Widening    Track.     New    York     Central    &. 

Hudson     River    R.     R. 


of  about  45°  upward  to  the  end  of  the  frame 
at  the  pile  driver.  This  formed  a  truss  to 
support  the  weight  caused  by  the  additional 
length  of  the  frame.  This  diagonal  timber 
was  braced  with  right  angle  and  diagonal 
braces  running  between  it  and  the  rear  mem- 
ber as  shown  by  Fig.  ?■. 

The  cotTerdams  were  of  6xlO-in.  yellow 
pine  grooved  sheathing  with  fillets  fitting  into 
the  grooves.  Driving  w^as  done  by  the  same 
drivers,  an  outrigger  being  used  w'here  neces- 
sarv  to  reach  otherwise  inaccessible  sheath- 
ing' One  double  row  of  whaling  was  placed 
at  about  high  water  mark  and  in  deeper 
foundations  another  row  about  4  ft.  lower. 
The  driving  of  sheathing  was  carried  about 
3    ft.   below   bottoms   of   foundations.     Where 


scow.  The  ]iumps  were  'set  up  on  temporary 
platforms  on  top  of  the  cofferdams. 

Leaks  in  the  cofferdams  were  of  several 
varieties.  The  most  difficult  leaks  to  stop 
were  those  caused  by  openings  in  the  old 
masonry  wdiich  formed  one  end  of  the  coffer- 
dam and  to  which  it  was  intended  to  join  the 
new  concrete.  In  excavating  below  low  water 
it  was  found  that  the  old  stone  masonry  of 
the  bridges  to  be  extended  was  in  some  cases 
loosely  bonded  and  the  water  poured  into  the 
cofferdams  through  the  seams. 

It  was  possible  bv  puinping  to  control  the 
water  sufficiently  for  excavation,  but  the 
stream  of  water  was  too  large  to  permit  con- 
creting. 

Excavating  was  done  by  hand,  the  material 
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being  thrown  tn.'  one  gang  onto  a  scaffold 
and  from  there  out  of  the  coft'erdam  by  other 
men.  \ATien  excavation  had  reached  the  liot- 
tom  of  the  foundation  at  the  old  masonry 
end  of  the  cofferdam  preparations  were  made 
to  commence  concreting.  A  bulkhead  wa.'; 
built  against  the  nearest  bearin.s?  piles  and 
on  the  side  of  the  piles  nearest  the  old 
masonry.  This  bulkhead  was  pierced  In- 
short  pieces  of  rail  in  order  to  form  a  bond 
between  the  main  body  of  the  masonry  and 
the  patch.  The  object  of  placing  the  bulk- 
head on  the  old  masonry  side  of  the  piles 
was  to  give  the  main  foundation  the  ad- 
vantage of  the  bearing  power  of  the  piles. 
This  left  a  space  of  about  18  ins.  between  the 
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Fig.  2 — Outrigger  for  Driving   Piling    Beyond 
Reach  of  Pile   Driver  Leads. 


bulkhead  and  the  stonework.  The  bulkhead 
was  carried  above  the  leaks  which  brought  it 
usually  to  about  low  water  mark.  The  coffer- 
dam was  allowed  to  fill  and  concrete  of  a 
1 :2  :4  mi.x  was  poured  through  a  closed  chute 
or  tremie  into  the  space  between  the  bulk- 
head and  the  old  foundation,  care  being  taken 
to  keep  the  bottom  of  the  tremie  buried  a  foot 
or  so  in  the  previously  deposited  concrete, 
allowing  no  water  to  get  into  the  tremie. 
Upon  commencing  the  operation  a  rather  dry 
batch  of  concrete  was  used.  This  acted  as  a 
plug  and  drove  the  water  out  of  the  chute. 
On  top  of  this  and  during  the  remainder  of 
the  operation  a  very  wet  mix  was  used.  The 
tremie  was  at  all  times  kept  partly  fdled  with 
concrete  and  raised  slightly  to  allow  a  por- 
tion of  each  batch  to  run  out.  .\-fter  de- 
positing, the  concrete  was  allowed  to  set 
for  24  hours  before  pumping  out  the  coffer- 
dam. This  method  formed  a  slab  against  the 
old  foundation  which  effectually  prevented  the 
water  from  entering  the  cofferdam  through 
the  old  masonry.  Leaks  in  the  cofferdam 
which  could  not  be -stopped  bv  calking  with 
oakum  were  bo.xed  in  with  bulkheads  and 
scaled  under  water  through  the  tremie  in  a 
similar  manner. 

Concreting  on  the  shore  side  was  done  by 
hand,  but  could  probably  have  been  done 
more  economicallv  by  means  of  a  mixer.  .V 
platform  was  built  on  stringers  laid  on  top 
of  the  cofferdams.  The  concrete  was  mixed 
on  the  platform  and  deposited  through  a 
chute.  On  the  river  side  the  concrete  outlit 
consisted  of  a  scow  which  carried  a  derrick, 
and  a  %-cu.  yd.  Ransome  mixer  operated 
by  a  -JO  h.p.  boiler.  The  sand,  cement,  liroken 
stone,  etc.,  arrived  on  scows  or  small  boats 
and  was  loaded,  from  time  to  time,  onto  the 
concrete  scow.  The  extra  scows  in  the  mean 
time  remained  moored  beside  the  concrete 
scow.  The  concrete  was  mixed  on  the  scow 
and  the  nii-xer.  being  on  the  ed.gc  of  the  scow, 
the  concrete  could  be  deposited  either  direct- 
ly into  the  forms  through  a  chute  or  by 
means  of  the  derrick  and  bucket  into  more 
remote  parts  of  the  forms. 

The  forms  were  built  of  2xlO-in.  matched 
yellow    pine    tongue    and    grooved    stuff    with 


studs  spaced  about  :>  ft.  center  to  center.  All 
exposed  edges  were  rounded  liy  a  1  in.  quar- 
ter round  concave  tillet  or  moulding.  Cracks 
were  filled  with  soap  or  clay  as  were  also 
nail  holes  and  other  similar  defects.  Date 
plates  were  made  of  cast  iron  and  were 
screwed  onto  the  face  of  the  forms.  Screw 
holes  and  cracks  around  the  edges  were  filled 
with  clay  and  the  plate  oiled  to  prevent  the 
concrete   from   sticking. 

-\fter  removing  the  forms  the  concrete  was 
moistened  with  water  in  which  a  small 
amount  of  cement  had  been  mixed,  and  was 
then  rubbed  with  a  carborundum  brick.  In 
moistening  the  surface  before  rubbing  care 
was  taken  not  to  use  too  much  cement,  about 
three  or  four  handfuls  being  enough  in  a  pail 
of  water.  Too  much  cement  in  the  water 
tends  to  give  a  bluish  color  to  the  concrete  and 
it  must  al.so  be  remembered  that  the  object 
is  not  to  cover  the  blemishes  with  a  paste 
(which  would  inevitably  crack  off)  but  merely 
t<i  have  enough  cement  to  liven  up  the  small 
amount  of  sand  and  dead  cement  which  is 
rubbed  loose.  After  the  surface  had  been 
rubbed  comparatively  smooth  it  was  gone 
over  again  with  the  brush-  only  slightly 
moistened  to  remove  marks  of  rubliing.  This 
treatment  gives  a  very  smooth  finish  and  one 
that  will  not  crack  off. 


Some     Considerations     Affecting     the 

Choice   of   Type   of   Bridge   Truss 

•with      Notes      on      Secondary 

Stresses    and    the    Design 

of  Connections. 

Conditions  which  determine  the  choosing  of 
pin-constructed  or  vertical  trusses  for  railway 
bridges  are  discussed  by  Mr.  Albert  Reich- 
mann  in  a  paper  presented  to  the  Western  So- 
ciety of  Engineers  on  Nov.  8,  1911.  The  re- 
quirements of  the  ideal  span  are  stated  and 
the  relative  degrees  to  which  these  require- 
ments are  met  by  the  four  available  types  of 
construction  are  considered.  The  requirements 
of  lateral  bracing  for  compression  chords  are 
specified.  The  use  of  nickel  steel  in  conjunc- 
tion with  carbon  steel  is  pointed  out  as  ob- 
jectionable. The  importance  of  eliiuinating 
secondary  stresses  is  urged  and  methods  of 
minimizing  such  stresses  are  indicated.  The 
paper  follows  in  abstract : 

By  an  econoi-nic  design  is  meant  a  design 
wherein  the  cost  of  material  and  labor  enter- 
ing into  the  construction,  will  be  a  minimum. 
.\  well  designed  structure  is  one  which  will 
most  efficiently  perform  its  function  with  a 
minimum  outlay  of  capital  and  the  lowest  an- 
nual maintenance  charge. 

One   of    the   most   important    features   of    a 


to  another,  it  is  perfectly  natural  tij  ,! 
type  of  connections  used  in  steel  stniu 
should  be  one  of  the  most  important  stp^ 
to  be  considered  in  structural  steel  de;,. 

If  we  analyze  why  we  departed  fr(lt] 
old-time  practice  of  building  pin-coiiri 
bridges  and  substituted  the  use  of  the  J, 
bridges,  we  find  that  in  the  first  place  1 1 
time  pin-connected  span  was  used  \\,r, 
consideration  of  span  length.  The  i,,t, 
pin-connected  spans,  owing  to  their  eien 
lightness,  the  small  moment  of  inertia  cL 
tension  members,  poor  lateral  bracinfaj 
generally  inferior  details,  vibrated  exceivt' 
under  traffic.  The  fact  that  these  sniapii 
spans  were  used  out  of  the  sphere  hii 
naturally  belonged  to  them,  led  a  greatm 
engineers  to  abandon  the  pin-connecte(;n; 
almost  entirely  and  of  recent  years  w.ai 
adopted  more  extensively  the  use  of  t  jl 
riveted  span  for  our  longer  span  bridg 
has  occurred  to  the  writer,  however,  tt  i 
many  cases  we  have  substituted  riveted  .i. 
for  our  long  span  bridges  where  a  j, 
nected   structure  would   have  been  pi 

The  ideal  span  to  build  would  be  '•: 
is  free  from  vibrations  and  without  scl 
stresses,  but  as  this  is  impossible,  the  pi  if 
then  is  to  select  that  type  of  design  ifj 
has  the  n-iinimum  nun-iber  of  nbjert- 
features.  For  an  ordinary  simple  tni 
there  are  four  types  of  constructioi: 
.considered : 

First,  the  truss  with  built  up  cluii 
diagonals  and  riveted  connections  thru 
or  what  is  ordinarily  called  a  riveli 
In  this  type  of  construction  the  span 
be  made  as  deep  as  good  designing  « 
mit.  The  dimension  of  the  chords  ;ii 
members  should  be  made  as  narrow 
plane  of  the  truss  as  permissible.  By 
ing  the  depth  of  the  trusses  the  coii' 
of  the  diagonals  to  the  chords  become  ' 
the  deformation  of  the  truss  under  n 
comes  smaller  and  consequently  the  si\ 
stresses  become  smaller. 

The  problem  of  selecting  the  proper 
sions  of  the  various  members  forming 
requires  a  great  deal  of  skill  and  jii' 
In  the  first  place  the  various  members 
be  slender,  so  as  to  be  as  flexible  as  i 
in  order  to  reduce  the  secondary  stre 
to  the  bending  of  the  member.  On  lli 
hand,  with  slender  members  it  is  exit 
difficult  to  concentrate  the  rivets  in  ti 
nections.  This  calls  for  the  rivets  I 
far  out  into  the  members :  hence  the 
large  gusset  plates.  The  longer  the  cor 
becomes,  the  more  uncertain  the  actioi 
rivets,  and  therefore  the  more  objer 
the  connection.  The  size  of  the  gusst 
nia\ .  in  tuanv  cases,  be  reduced  bv  c(' 


Fig.   3 — Outrigger   for    Driving    Sheet    Piling    Beyond    Reach    of   Pile    Driver  Le; 


material  to  be  used  in  construction  work, 
consists  in  the  ease  and  simplicity,  together 
with  the  safety  and  reliability,- with  which  one 
member  can  be  attached  to  another.  In  struc- 
tural steel,  owing  to  its  homogeneous  nature 
tmd  uniformity  of  strength,  it  is  possible  to 
determine  mathematically  the  value  of  connec- 
tions of  one  member  to  another  with  reason- 
able margins  of  safety  and  secure  a  perfectly 
safe  structure.  Owing  to  the  importance  of 
securing    reliable    connections   of    one   memlier 


the  main  member  to  both  sides  of  tin 
plate  by  means  of  an  auxiliary  cci 
plate.  By  this  means  the  rivets  CC" 
the  main'  member  to  the  gusset  plat 
double  shear  and  thus  the  number  ot  " 
can   be  reduced  in   proportion. 

The  slenderness  of  men-ibers  calls  I' 
pression  members  with  small  moment- 
ertia,  and  therefore  they  are  not  so  ecor"- 
as  a  column  as  one  with  a  greater  mon' 
inertia.      In    the    case   of   tension   mem" 
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'cker  material  and.  therefore,  more 
|.  to  deductions  on  account  ot   rivet 

L  are  confronted  with  the  problem  of 
.members  having  large  dimensions  of 
r<-section  in  the  plane  of  the  truss, 
lipossibilitv  of  their  connections  being 

ed  to  a  niininuim,  and.  as  a  conse- 

lereof,  of  having  large  secondary 
Uue  to  bending  of  the  connecting 
T  Or  on  the  other  hand,  selecting  a 
eion    witli    the    least    width    possible, 

'  turn  calls  for  small  moments  of 
fhat  is  to  say,  the  members  are  not 
i  1  compression  members,  nor  are  they 
I  il  tension  members,  as  the  material 
loo  concentrated.  The  great  problem 
ore,  to  know  just  where  to  draw-  the 

e  selection  of  the  various  members, 
r  r  to  somewhat  overcome  the  eflfects 
Secondary  stresses  in  riveted-truss 
<,ie  of  our  specifications  call  for  their 

imination  by  lengthening  and  short- 
t    various  truss   members,   amounting 

ipective  distortions  due  to  dead  load 
I  half  the  live  load,  and  reaming  of 
■.  splices,  while  the  chords  are  assem- 
I  <,traight  line,  and  then  forcing  them 
r  roper  position  before  the  connections 

agonals  to  the  chords  are  drilled  or 
1  This  is  all  right  as  far  as  it  goes  in 
,    but  when   the  structure  is  actually 

•cted  it  is  an  alto.gether  different 
li.n.  If  the  chords  were  first  riveted 
find  then  put  on  their  camber  block- 

I  e  they  were  connected  to  the  diag- 

-■•   results    might    in    a    measure    be 

„  long  fixed  span  can  be  swung 
i.  ssarv  to  rivet  all  the  tension  splices 
ords',  so  that  it  is  very  probable  that 
:i)art  of  the  refinement  that  was  put 
rvork  in  the  shop  is  lost  in  the  field. 
7  .  the  truss  with  built-up  continuous 
i  nd  built-up  diagonals,  pin-connected 
[lut.    The  vertical  posts  and  diagonals 

II  .'Ctsd  to  the  chord  by  means  of  pins, 

the  case  of  a  continuous  chord  be- 
vy small,  owing  to  the    fact  that  the 
nely   transmit    the    increment    of    the 
the  chords.     It  is  sometimes   found 
\  to  rivet   such   posts   and   diagonals. 
ti  case  of  reversal  of  stresses  in  these 
e    in  order  to   avoid  the  wear  in  the 
qi.     In   such   cases   the   stresses   to   be 
ned  to  the  chords  are  very  small,  in- 
"-■lucntly  the  connections  are  small 
re.    secondary    stresses    are    also 
This  type  of  construction  can  be 
making    the    chords    sufficiently 
..rder   to  make    the   same   flexible 
liiiagonals  sufficiently  wide  in  the  plane 
p  iss,  so  that  they  are  sufficiently  strong 
">n  the  pin  and  overcome  the  pin 
II    the    structure    deflects.      It    is 
'X   this   type    of    construction    has 
uiiount  of  secondary  stresses. 
ibjection  to  this  type  of   span  is 
.:hs   more   than    a   span    with   eye- 
.is  tension   members,   and   that  the 
3«  chords    must    be    spliced    in    the   field 
tHo  span  can  be   safely   swung,   which 
-es  is  very  objectionable  as  in  most 
ridges  it  is  desirable  to  make  the 
;  the  least  time  possible. 
,    truss   with    the   chords   built   up 
>hallow    in    order    to    be    flexible; 
-bars,  pin-connected. 
■e  truss   with   bottom   chords   and 
lade  of  eye-bars.     While  this  type 
tion    is    pin-connected    throughout 
•ically    articulated,    the    joints    are 
e  or  less  rigid,  due  to  the  friction 
ring  of   the   eye-bars   on   the   pins, 
reduce  to  a  minimum,  the  second- 
-  --C5  due  to  pin  friction,  it  is  desirable 
1^   the  bars  as  wide  as  permissible  and 
i|    exceed   the   allowable   beariiig  value 
hoye-bars  upon  the  pins. 

extremely   difficult    to    determine   the 

secondary    stresses    in    a    pin-con- 

Ige,  due  to  the  weight  of  the  bridge 

'..jiasmuch  as  it   is  impossible   to   deter- 

e'e  frictional   resistance   upon   the   pins 

''■■  various  members  encounter  in  right- 


ing themselves,  while  tile  c.iniber  blocking  is 
being   removed  an<i   the  span   swung. 

While  the  action  of  eye  ijars  in  a  structure 
is  not  perfect— th;u  i,<  :r.   say,  that  bars  have 
more  or  less  seconJary   .^tresses — nevertheless, 
they  are  one  "i  the  sa;esi  articles  useil  in  the 
construction  oi  a  bridge.     When  we  are  using 
an   eye-bar    wc   can    feel    that    we   are   using 
something  about  wliicii  :t:r  knowledge  is  rea- 
sonably   complete.      It    se^:n<    to    the    writer, 
however,   that   it    is   the   cc.-.anion   practice   of 
engineers    either    not    lo    use    eye-bars    at   all 
or  else  to  use  thciu   right   up  to  the  limit  of 
their  capacity  as  determined  by  full  >ize  tests. 
They  seldom  figure  out  what  amount  of  econ- 
omy  could   l>e   obtained   by   using   an    eye-bar 
with  a  somewhat  lower  unit  stress  on  the  same 
basis    that    they    use    .i    riveted    member.      In 
the  case  of  a   built-up   tension  member,  there 
is  a  large  amount  of  material  which  is  wasted, 
inasmuch   as   it   docs   not   enter  into   or  carry 
part  of  the  primary  stress ;  namely,  such   ma- 
terial as  is  added  to  lakv.  care  of  the  deduc- 
tions   from   the  section,   necessary   on   account 
of  rivet  holes,  and  material  added  for  lattice- 
bars,  batten  plates,  etc.     If  they  realized  that 
they  could  add  considerable  material  to   their 
eye-bars    and    still    use    them    with    economy, 
they    might    not    be    so   adverse   to   their    use. 
This    material    added    to   the    eye-bars    would 
reduce   the   normal    stress   in    the  eye-bars   to 
such    an    extent    that    the    secondary    stresses 
could  be   entirely   ignored. 

The  vibration  of  pin-connected  spans  may  be 
reduced  in  several  ways.  ]'irst.  by  making  all 
of  the  members  built-up.  with,  comparatively 
speaking,  large  moments  of  inertia  in  the  plane 
of  the  truss :  second,  by  making  the  eye-bars 
sufficiently  wide  so  that  their  deflection,  due 
to  their  own  weight,  will  not  be  too  great ; 
third,  by  weighing  down  the  bridge  by  means 
of  a  ballasted  floor.  The  writer  cannot  help 
but  feel  that  when  we  come  to  our  loiiger 
span  bridges,  the  pin-connected  type  bridge 
is  the  proper  one  to  build.  The  main  advan- 
tages of  a  pin-connected  span  with  eye-bar 
tension  members,  are  that  it  weighs  less  than 
other  types  of  construction  and  can  be  built 
in  the  shop  w'ith  extreme  accuracy  so  that 
there  is  little  possibility  of  encountering 
trouble  in  erection  through  faulty  workman- 
ship. Erection  can  proceed  with  greater  rapid- 
ity than  with  the  riveted  span,  and  the  writer 
believes  that  less  skill  is  re(|uired  in  designing 
a   pin-connected  span  than   a   riveted   span. 

L.\TER.\L  nR.VCIN'G. 


There  is  a  feature  in  our  long  span  bridges 
which  should  be  considered  very  thoroughly, 
and  that  is  the  question  of  lateral  bracing  for 
the  compression  chords.  In  the  shorter  span 
bridges  the  loads  allowed  for  wind  bracing 
are  ample  to  provide  sufficient  material  to 
take  care  of  the  actual  wind  .stresses,  and  also 
to  hold  in  alignment  the  compression  chords. 
However,  in  verv  long  span  bridges,  the  ques- 
tion of  providing  sufficient  lateral  bracing  for 
the  compression  chords  to  hold  them  in  proper 
alignment,  so  that  the  compression  chords  will 
act  in  ui'iison  throughout  their  entire  length 
and  in  realitv  form  one  compression  member 
when  considered  in  a  horizontal  plane,  should 
be  carefully  considered.  In  this  respect  the 
lateral  bracing,  in  addition  to  performing  the 
function  of  wind  bracing,  also  performs  the 
same  function  that  the  lattice  bars  do  to  the 
individual  compression  members.  However,  in 
the  case  of  an  ordinary  member  the  latf 
bars  connect  continuous  members,  whereas, 
the  lateral  bracing  must  bold  in  alignnient 
members  which  are  not  thoroughly  spliced, 
and  are.  therefore,  more  liable  to  be  out  of 
true  alignment  on  account  of  imperfect  work- 
manship. ,  .        ,, 

It  is  not  an  easv  matter  to  determine  the 
amount  of  lateral  bracing  which  it  is  neces- 
sary to  provide  to  hold  the  compression  chords 
in  proper  alignment,  owing  to  the  fact  that 
we  have  not  made  suflicient  tests  ot  large  size 
compression  members  to  determine  just  how 
much  material  is  required  to  hold  in  proper 
alignment  the  main  sections  of  a  compression 
member.  ,  ^  .   ,  „r„. 

This  same  question  of  uncertainty  applies 
to  the  proper  bracing  of  the  top  flange  of  our 
through   plate  girder  bridges.     The  writer  is 


well  satisfied  that  a  large  number  ot  our  de- 
signers do  not  have  the  same  margin  ol  satety 
in  the  compression  flange  of  their  through 
plate  girder  bridges  as  they  have  in  the  ten- 
sion flange.  Some  recent  tests  of  plate  girders 
show  that  the  ultimate  strength  of  the  top 
flange  is  about  the  elastic  Umit  of  the  mate- 
rial. In  order  to  make  the  top  flange  ol  a 
through  plate  girder  bridge  the  same  strength 
as  the  bottom  flange,  we  should  have  some 
formula  lo  guitle  us  in  the  proper  proportion- 
ing of  the  top  flange.  .\  formula  for  this 
purpose  can  be  developed  only  by  a  series  ol 
experiments.  However,  in  the  meantime  it 
seems  to  the  writer  that  we  should  apply  our 
column  formula  to  these  flanges.  Of  coiirse, 
the  value  of  intermediate  supports  should  be 
given  proper  consideration. 

.\nother  feature  in  our  plate  girder  designs. 
which   the    writer    is    inclined    to    believe    will 
cause  our  engineers  some  regret,  is  that  they 
have  not  as  a  rule  increased  the  thickness  ot 
their   web  plates  in  the  same  ratio  that  they 
have    increased    their    flange    areas.     This    is 
especiallv  true  of  the  long  plate  girder  spans. 
When  the  large  web  plates  are  rolled  at  the 
mills  the  edges  of   the   plate   cool   first   which 
causes  the  plate  to  become  "dished.'     In  order 
to  eliminate  this  dishing  or  buckles  in  the  web, 
it  is  necessarv  to  put  these  web  plates  in  the 
bending  rolls'until  the  buckles  are  eliminated. 
.Alter  this  the  plates  are  straightened  for  use. 
There  can  be  no  question  but  what  there  are 
heavy    secondary    stresses    in  '  all    these    large 
web  plates.    In  addition  to  this  the  web  plates 
are  more  exposed  to  corrosion  than  any  other 
part  of  the  structure  and  if  there  is  any  de- 
terioration in  this  structure,  the  web  plates  will 
show  the  greatest  portion  of  this  deterioration. 
In    manv    cases    stringers    and    the    shorter 
span    plate    girders    could    he    built    not    only 
better,  but  also  cheaper,  by  omitting  stiffeners 
altogether,  e.xcept  at  end  connections  or  bear- 
ing  points  and   in   cases   where   necessary   on 
account   of   other   connections,   and   putting   a 
like   amount  of   material   in   the   web.   thereby 
obtaining   a    much    stronger    web    and    adding 
some  to  the  strength  of  the  flanges. 

It  frequently  happens  that  heavy  portal  or 
sway  bracing  is  attached  to  the  upper  part  of 
bents,  leaving  the  low-er  portion  unbraced, 
and  due  consideration  is  not  given  to  the  bend- 
ing which  this  portal  or  sway  .bracing  might 
induce  into  the  columns;  the  columns  are 
merely  provided  with  ordinary  lattice  bars 
below  the  portal  or  sway  bracing  instead  of 
being  provide<l  with  proper  web  plates  or 
cover  plates  to  transmit  the  shear  to  its  proper 
destination.  .    . 

Lattice-bars  should  be  eliminated  where  it  is 
practicable,  inasmuch  as  their  function  con- 
sists merelv  in  holding  members  together,  and 
•  they  do  not  assist  materially  in  transmitting 
the  main  stresses,  whereas,  if  a  solid  plate 
were  used  it  would  form  a  pa>t  of  the  member 
as  well  as  take  care  of  any  local  shear  that 
might  be  manifest. 

In  order  to  get  accurate  workmanship  in 
large  compression  members,  they  should  be 
so  designed  that  thev  can  be  completely  assem- 
bled in  the  shop  before  riveting.  This  prac- 
tically means  that  even  some  of  the  smaller 
compression  members  should  have  lacing  bars 
with  at  least  two  rivets  at  each  end.  in  order 
to  keep  in  proper  alignment  the  members  while 
they  arc  being  riveted  in  the  shop.  The  larger 
members  should  have  sufficient  diaphragms  to 
insure  the  proper  amount  of  rigidity. 

There  is  a  tendency  among  engineers  to 
over-rivet  their  compression  and  tension  mem- 
bers to  make  the  material  act  as  a  unit,  and 
it  often  happens  that  the  material  is  weakened 
by  this  means.  Material  should  be  used  as 
it  comes  from  the  mills  with  as  little  labor 
on  it  as  possible. 

In  many  cases  the  specifications  call  for 
symmetrical  sections,  but  do  not  mention  the 
fact  that  the  connections  should  be  symmet- 
rical or  at  least  an  equal  number  of  rivets 
on  each  side  of  the  center  line  of  the  member. 
Some  engineers  are  inclined  to  lay  down 
rules  to  others  which  they  themselves  are  not 
following— for  instance,  in  trough  floor  con- 
struction used  extensively  for  track  elevation 
purposes.     These  troughs  are  filled  with  con- 
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Crete  and  become  inaccessible  for  paiiuing  and 
inspection.  The  writer  believes  that  mucli 
better  results  might  be  obtained  by  using  1- 
beams  and  reinforced  concrete  decking  on  top 
of  the  I-beams  with  ballasted  floor  on  top 
of  the  concrete.  In  this  way  the  structural 
material  is  always  accessible  for  painting  and 
inspection. 

In  the  designing  of  our  mill  buildings,  espe- 
cially where  high  speed  traveling  cranes  are 
used,  special  attention  should  be  paid  to  the 
proper  distribution  of  the  lateral  forces  in- 
duced by  the  traveling  cranes  throughout  the 
building.  In  cases  of  this  kind,  the  bottom 
chords  of  the  roof  trusses  should  be  provided 
with  a  good  lateral  system  extending  the  full 
length  of  the  building,  so  that  the  lateral 
forces  will  be  thoroughly  absorbed  throughout 
the   structure. 

NICKEL    STEEL. 

Of  recent  years  some  of  our  engineers 
have  been  ;tdvocating  the  use  of  nickel  steel 
and  other  steels  of  high  ultimate  strength. 
Inasmuch  as  the  modulus  of  elasticity  of  nickel 
steel  is  the  same  as  that  of  carbon  steel,  the 
structures  designed  with  these  steels  of  high 
ultimate  strength,  where  the  unit  stresses  are 
from  two  and  one-half  to  three  times  those 
used  for  ordinary  carbon  steel,  the  deforma- 
tion and  deflections  will  be  from  two  and 
one-half  to  three  times  those  of  structures 
built  of  ordinary  carbon  steel.  As  the  de- 
formation of  the  structure  increases,  the  sec- 
ondary stress  also  increases  in  proportion. 
What  is  more,  even  if  the  secondary  strains 
have  been  rectified  for  the  dead  load,  the  de- 
flections due  to  the  live  load  will  be  much 
greater  in  proportion  in  structures  of  nickel 
steel  than  in  those  of  carbon  steel,  for  the 
reason  that  the  weight  of  the  live  load  in  this 
case  IS  much  greater  in  proportion  to  the 
wei.afht  of  the  dead  load  than  is  the  case  where 
ordinary  steel  is  used.  In  addition,  the  deflec- 
tions caused  by  the  passing  of  the  live  load 
over  the  structure  are  much  greater  owing 
to  the  increased  unit  stress  employed. 

For  the  above  mentioned  reasons,  structures 


built  of  steel  of  high  ultimate  strength  shi>uiil 
be  designed  with  the  minimum  secondary 
stresses.  One  of  the  worst  features  in  con- 
nection with  the  use  of  nickel  steel  has  been 
that  some  of  our  engineers  have  used  carbon 
steel  in  conjunction  with  nickel  steel.  Take 
the  case  of  a  simple  truss  span,  where  the 
chords  are  made  of  nickel  steel  and  the  lateral 
bracing  is  made  of  carbon  steel.  The  two 
chords  are  tied  together  by  the  lateral  bracing 
forming  one  compression  member,  and  any 
deformation  which  takes  place  in  the  chords 
due  to  the  compression  of  the  same  must  be 
borne  proportionately  by  the  laterals.  This 
means  that  the  lateral  bracing  may  be  stressed 
up  to  its  elastic  limit,  while  the  chords  them- 
selves are  not  stressed  beyond  their  usual 
requirements. 

In  stating  that  nickel  steel  and  carbon  steel 
should  not  be  used  together,  is  meant  in  such 
parts  of  the  span  that  act  in  unison.  For 
instance,  there  can  be  no  objection  to  the  use 
of  carbon  steel  in  a  nickel  steel  structure  for 
floor  beams  and  stringers,  or  such  members 
as  act  independent  of  the  main  structure,  pro- 
vided ample  provision  is  made  for  the  stringer 
connections  to  expand.  These  are  points,  how- 
ever, which  can  be  taken  care  of  in  the  design 
of  the  structure. 

.SECOND.^RV    STRESSES. 

The  future  development  of  our  bridges  de- 
pends upon  the  careful  consideration  and 
elimination,  as  far  as  possible,  of  the  second 
ary  stresses.  It  will  be  observed  that  in  none 
of  the  various  types  of  spans  considered  is  it 
possible  to  eliminate  entirely  the  secondary 
stresses  in  the  chords.  The  secondary  stresses 
may  be  reduced  by  the  selection  of  the  proper 
section  for  the  diagonals  and  their  attach- 
ments to  the  chords.  Secondary  stresses  are 
developed  in  trusses  througli  the  connections 
of  the  lateral  bracing  and  the  floor  system.  In 
a  through  bridge  the  elongation  of  bottom 
chord  produces  an  elongation  in  the  bottom 
laterals,  resulting  in  heavy  secondary  stresses 
in  both  the  floor  beams  and  laterals  when 
they   are   attached  to  the  stringers   and   inter- 


mediate points.  In  a  deck  bridge  I 
chord  being  in  compression  is  redtd'' 
length,  while  the  bottom  flange  of  thu  '  ' 
ers  is  elongated  more  or  less,  for  whiclf 
the  stringers  should  be  provided  witw/° 
sion  joints  at  the  floor  beams  in  t  , 
avoid   excessive   secondary  stresses.     I 

To  minimize  the  effect  of  secondarylre- 
in  a  truss,  it  is  well  to  omit  kneeL  • 
and  sway  frames  at  intermediate  panekoh,! 

The  main  posts  of  a  truss  should  !„,, 
the  full  depth  of  the  truss  wherever  ]ii\u 
in  other  words,  bracing  to  increase  ^  efi 
ciency  of  posts  and  the  use  of  sub-strs  m" 
terially  increases  the  secondary  stressf  pi„ 
beams  should  be  made  deep  and  .littJ 
connected  to  the  posts.  In  order  tavo 
chord   stresses  to  be  transmitted  to  singei 


their  end  connections  should  be  made'vi 


ixibl 
igc. 


This   can   be  done  by  using  a  wide  <\ 
the   outstanding   leg   of   the   angle  cotc' 
the   stringer  to  the  floor   beam. 

When  a  truss  with  subdivided  panels 
the  unit  stress  of  the  floor  beam 
should  be  very  low  so  as  to  keep  d 
elongation  in  same,  as  the  elongatioi 
hanger  produces  heavy  secondary  sti 
the  chords  to  which  it  connects. 

Aside    from    the    make-up    of    the  , 
members  of  a  truss  span  and  their  con 
a  great   deal   depends  upon  the  type 
itself.     Secondary  stresses  are  very  rr 
increased  or  decreased  according  to 
of  the  truss,  whether  it  is  a  single  inte 
a    multiple    intersection    or   a   muhipl 
section  with  vertical  posts  or  without 
posts. 

Another  source  of  secondary  stres 
truss  is  due  to  the  fact  that  the  bottom 
are,  as  a  rule,  attached  to  the  bottoti 
post  quite  a  distance  below  the  bottoi 
so  that  the  chord  stresses  in  the  latf 
tem  must  travel  through  bending  in 
into  the  bottom  chord.  Besides  thi^ 
laterals  are  not  generally  run  in  centr,- 
the  chord,  thereby  inducing  uneven 
tion  of  chord  stresses. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEM 


Average  Construction  Costs  of  Steam 
Turbo-Electric  Power  Plants. 

The  average  range  of  costs  of  construct-- 
ing  steam  turbo-electric  plants  is  given  in  a 
discussion  before  the  Engineers  Society  of 
Western  Pennsylvania  by  O.  S.  Lyford.  Jr., 
and  R.  W.  Stoval  of  Westinghouse,  Church, 
Kerr  &  Co.  The  plants  are  assumed  to  have 
no  other  equipment  than  that  required  effi- 
ciently to  produce  alternating  currents.  Bitu- 
minous coal  is  the  fuel  assumed  to  be  used. 
The  costs  are  shown  in  the  accompanying 
table,  and  the  authors  explain  the  several 
items   as   follows : 

Some  of  the  group  costs  in  this  table  do 
not  have  any  very  specific  relation  to  the 
kilowatt  capacity  installed  in  the  plant  and 
the  probable  range  in  such  costs  is  a  matter 
of  experience  with  previous  cases.  This  re- 
fers to  such  groups  as  "Preparing  Site," 
"Yard  Work."  "Electrical  Switching  Equip- 
ment" and  "Service  Equipment."  For  in- 
stance, the  main  item  of  cost  coming  under 
the  "Yard"  group  is  generally  that  of  con- 
densing water  flumes  exterior  to  the  buildinn- 
and  it  will  be  readily  understood  that  this 
cost  is  affected  much  more  by  the  relative 
location  of  the  building  to  the  water  supply 
and  by  the  character  of  work  required  than 
by  the  actual  size  of  the  plant. 

Similarly  the  electrical  switching  equipment 
costs  depend  much  more  on  the  extent  and 
the  scope  of  the  electrical  distributing  system 
than  upon  the  actual  capacit--  of  the  plant. 
Again  the  largest  item  of  the  "Service  Equip- 
ment" costs,  namely  that  of  coal  handling  de- 
pends upon  the  existing  physical  conditions 
much  more  than  upon  the  capacity. 

Sonic    "T    these    c-cist    groups,    however,   can 


be  reduced  io  other  units  than  that  of  the 
kilowatt,  and  this  permits  a  clearer  under- 
standing of   their   range. 

The  foundation  costs,  for  instance,  will  run 
from  $1.2.5  to  $4  per  square  foot  of  building 
plan  area,  depending  on  the  character  of  the 
soil :  the  lower  cost  covering  simple  con- 
crete footings  on  thoroughly  good  bearing 
soil,  while  the  necessity  for  piling,  water- 
proofing, excessive  rock  excavation,  etc.,  will 
run  this  cost  toward  the  higher  limit.  Then 
the  plan  area  will  vary  from  0.8  to  1.5  sq.  ft. 
for  each  kilowatt  of  capacity  installed,  de- 
pending upon  the  size  of  the  units  and  upon 
their  arrangement;  the  combined  effect  of 
these  two  cost  ranges  giving  the  range  in 
price  per  kilowatt  shown  on  the  table. 

The  building  cost  will  vary  from  8  cts.  to 
12  cts.  per  cu.  ft.  of  overall  building  volume, 
according  to  the  size  of  the  building,  and  the 
character  of  construction  and  the  local  price 
of  building  materials  and  labor.  Depending 
again  upon  the  size  of  the  units  and  upon 
the  eflSciency  used  in  arranging  them,  there 
will  be  required  from  50  to  100  cu.  ft.  of 
volume  per  kilowatt  of  capacity.  The  com- 
bined efifect  is  to  make  the  building  costs 
range  from  $4  to'  $12  per  kilowatt  as  shown. 

In  boiler  room  equipment  the  cost  of  ma- 
terials and  labor  will  generally  be  between 
$30  and  $40  per  nominal  boiler  horse  power, 
and  generally  there  will  be  installed  between 
0.4  and  0.6  boiler  horse  power  per  kilowatt 
of  capacity,  resulting  in  the  cost  range  shown 
on  the  table. 

From  this  table  it  is  seen  that  the  cost  of 
such  stations  under  normal  conditions  may 
range  in  price  from  $40  to  $85  per  kilowatt 
of  maximum  continuous  generator  capacity. 
So  far  known  to  the  writers,  no  stations  have 


as   yet   been   built    for   the   lower  &' 
this    minimum    is    possible   only   witft 
tremely     fortunate    combination     of' 
stances,   such   as   natural  advantages 
tion  combined  with  most  favorable  sr 
arrangement  of  apparatus. 

It    is    apparent    from    this    table  th: 
may  be   a   very   large   difference   in 
costs   of  two   stations  of  the  same  s 
that   this   may  be   the  case,   even  tho 
two    stations   have   been    designed    an  vr 
with  equal   ability  and   economy. 

TABLE  SHOWING  COST  OF  STEAM  'RB* 
ELECTRIC    GENERATING    STATICS. 

From  say  2,000  to  20,000  K.  W.  Capacit;Bas' 
on   Alaximum   Continuous  Capacity. 
Generators  at  50°  Rise. 

Dollars  I  K  ^ 
Hig  L.' 

PREP.\RING  SITE  —  Dismantling 
and  removing  structures  from 
site,  making  construction  roads, 
tracks,   etc $  0.2  S 

YARD  WORK— Intake  and  dis- 
charge flumes  for  condensing 
water,  railway  siding,  grading, 
fencing,  sidewalks,  etc 2,? 

FOUNDATIONS  —  Including  foun- 
dations for  building,  stacks  and 
machinery,  together  with  exca- 
vation,  piling,   waterproofing,  etc,    6.0' 

BUILDING— Including  frame,  walls, 
floors,  roofs,  windows  and  doors, 
coal  bunker,  etc.,  but  exclusive 
of  foundations,  heating,  plumb- 
ing and   lighting 1^-0 

BOILER  ROOM  EQUIPMENT— 
Including  boilers,  stokers,  flues, 
stacks,  feed-pumps,  feed-water 
heater,  economizers,  mechanical 
draft  and  all  piping  and  pipe 
covering  for  entire  station  except 
condenser  water  piping 24."' 

TURBINE  ROOM  EQUIPMENT— 
Including  steam  turbines  and 
generators,  condensers  with  con- 
denser auxiliaries  and  condensing 
water  piping,  oiling  system,   etc..  22.0'  1 


.J,  1912. 

lew  SWITCH  IN  G 
*|p\t— Includms  exciters 
'kinds,  masonry  switch 
'e  n-ith  all  switchboards 
:=  instruments,  etc..  and 
Jng    except    for    building 

I,  EQuVl'MKN'T— Such  as 
1  li^tin;;.    heating,    plumb- 

."Votc'-lion,  compressed 
initure    permanent      tools. 

.(1   ash    handling    machin- 

rf-G^'uP— i^aboi-.' '  fuel  and 
I  for  getting  plant  ready  to 

.'.spful  load •■■■ 

i  L  CH.-VKGES   --    Such    as 

■rin"  f'urchasing.  Super- 
r  Clerical  Work.  Construc- 
^,anf  and  Supplies.  Watch- 

eanlng  up.  etc..  etc ._ 

dt   of  plant    to   owner,    ex- 
nd    and    interest      during 
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^TERS  TO  THE  EDITOR. 

n  with  Water  Jets  for  Removing  the 
Drill   Cuttings. 

,s    interested    in    the    article    pub- 

:   issue  of  Jan.  17  regarding  the  use 

,,  I  jet  in  drilling  in  South  Africa.    The 

living  view  shows  a  machine  in  which 

yy-m  has  been  in  use  over  20  years;  the 

B  \vs   tlie    machine    at    work    sinking    a 

-ft.  deep.     This  well  was  drilled  in  Shi 

"have  floated  the  cuttings  out  over  the 

r  le  easing  in  a  drill  hole   300  ft.   deep. 

aet  of  water   through   a   1-in.    pipe. 

•  '    Rock    Lick    quarries    of    the    Lehigh 

•iient    Co..    near    Mitchell.    Ind..    in 

was  used   for  boring  heavy  blast 

I    believe,    were    the    first    heavy 

irilled    there.      The    drilling    cost 

•      This  included  wages  for  driller 

^-.isoline  tor  the  engine,   lubricatint; 

.Iressing.     In  the  Rock  Leick  quarrx 

u  bore  from  r>  to  S  ft.  an  hour,   but  we 

)  1  a  good  day's  run  because  the  drillers 

ten   leave    their    work    on    account    of 

n  making   it   impossible   to  keep   an   ac- 

»  count.    I  have  given  the  cost  as  shown 

e  lumber  of  feet   drilled  and   the   money 

ill  tool  may  be  seen  in  the  illustration 
liiinst  the  truck  frame.  It  is  made  oi 
d  uality  of  tool  steel,  forged  out  of  the 
■<h  a  cutting  edge  like  a  cold  chisel. 
w  1  the  side  cutters  both  on  one  side. 
I  de  cutters  are  sharpened  to  a  gage 
8  i  as  the  point,  and  both  cutting  edge 
r  cutters  are  carefully  tempered.  In 
i\e  of  drill-bit   the   water   flows    through 

0  shown  in  the  out,  and  down  the  groove 
f  itting  edge,  thoroughly  lubricating  the 
a,  washing  out  the  cuttings,  giving  the 
a  unobstructed  drop  all  the  time. 

x,mon  double  action  pump  with  a  vari- 
a>ke  is  used,  so  as  to  feed  the  right 
ii|)f  water  through  a  pipe  to  the  top  of 
n  ..  with  a  return  elbow  at  top  of  pipe. 
i:  in.  hose  on  the  elbow,  hanging  in  the 
njf  drill  shaft  while  drilling.  In  forcing 
r(>wn  deep  holes  or  where  the  muck  is 
Idy  to  float  easily,  a  reversible  valve  is 
der  the  top  point  of  the  drill  shaft, 
rkes  tlie  hydraulic  connections  from  the 
)  the  top  pipe  of  the  drill  shaft  un- 
ley,  and  does  the  work  better. 
4ji.  holes  1   use  2V4-in.   extra  and   double 

1  rong  pipe,  with  hydraulic  couplings  for 
i\    shaft,    and    screw    the    pipe    together 

I J  ends    of   the   pipe    are    tight.      When 
■«rse  valve  is  used  it  fits  in  the  coupling. 
el  the  two  upper  sections   of  pipe. 
Respectfully  yours. 

CHAS.    B.    W'YMAN. 
.\ille.   Ind..   Feb.    S,    1912. 


the  back  water.  .SulU  a  .lam  with  a  6x6-ft. 
sluice  gate  and  stop-logf,  to  run  ott  the  river. 
if  necessary,  will  cost  aliuut  S175.  Then  by 
drilling  from  the  lace,  using  sledges,  and 
placing  the  holes  a?  licarly  .\s  possible  parallel 
to  the  grade  line,  tl.-'  dynainile  will  Ijc  found 
to  have  a  good  liflins  ofi'tct.  T  never  have 
had  much  satisfaction  in  Masting  hardpan  from 
the  top.  The  drill  liars  should  have  enlarged 
points  so  as  to  give  clearaiu-e  to  tlie  shanks 
and  allow  the  steels  to  be  withdrawn  easily  by 
means  of   the  usual  arrangunp-nt   of   two   picks. 

The  obstruction  shoulil  1...  taken  out  for 
$2,000  or  so.  if  the  hardpan  is  not  too  hard. 
The  annoying  feature  in  "Contractiir's"  case 
lies  in  the  possibility  of  the  dredge  being  held 
up  while  the  cut  is  being  taken  out.  Perhaps 
he  can  jump  the  bar  in  the  spring  flood:  or 
perhaps,  as  the  course  of  the  work  is  up- 
stream, it  may  be  inferred  tliat  tile  dredge 
drags  on  the  bottom,  in  which  circumstances, 
of  course,  the  machine  would  be  able  to  follow 
up  and  be  of  some  use. 

If  ■■Contractor"'  is  eng.'iged  in  a  drainage 
ditch,  he  will  probalily  be  able  to  get  an  in- 
creased price  from  tlie  Ucferee.  it  the  presence 
of  the  hardpan  was  not  disclosed  when  he  en- 
tered  into  the  contract.  Yours   truly. 

G. 

Toronto.   Ont..   Feb.  21.   1!112. 

Sirs:  If  the  depth  of  water  over  the  bar  is 
sufficient  for  his  dredge  to  operate.  "Con- 
tractor" might  improvise  a  "Liebnit/.^'  rock 
cruslier  by  replacing  his  orange  peel  bucket 
with  a  heavy  chisel-shaped  bar  of  iron.  He 
could  probably  crusli  the  hardpan  with  the 
bar  for  the  required  distance  and  depth,  then 
excavate   with   the  bucket. 

Very  truly  yours, 

F.   Y.   PAKKFi: 

.St.  Louis.  Mo.,  Feb.  26.  1912. 


||:ions  for  Solving  a  Problem  in  Ex- 
cavating. 

The    situation     mentioned     by     "Con- 

in  your  issue  of  Feb.  21  has  occasion- 

len  in  a  large  drain  which  I  have  just 

impleted.    My  custom  has  been  to  take 

li    by  the  horns   and   throw   in   an    earth 

q'ad  of  the  machine.    If  the  grade  is  not 

lOUgh   to  dry   the  cut  below   the   dredge 

Pil'ly.   a    small    mud    banli    will    keep    out 


The  First  Use  of  Reinforced  Concrete. 

Sirs;  I  have  been  greatly  interested  in  tlie 
very  valuable  and  instructive  articles  on  con- 
crete inspection  appearing  in  the  pages  of 
Engineering  &  Contractin.g.  Mr.  Cochran  is 
handling  the  subject  in  a  practical  manner  and 
every  youns  engineer  should  preserve  this 
series. 

One  error,  however,  was  noticed  on  page  232 
of  the  issue  of  Feb.  2S,  which  should  be  cor- 
rected. He  says  "The  first  use  of  steel  re- 
inforced concrete  in  a  scientific  manner  was 
made  by  W.  E.  Ward  in  erecting  a  build- 
ing in  Port  Chester,  N.  Y..  in  1S75.  »  •  • 
There  has  been  a  very  rapid  development  in  the 
use  of  reinforcement  for  concrete  in  struc- 
tures in  this  country  witliin  the  past  ten  years. 
In  fact,  very  little,  if  any.  reinforcement  was 
used   prior   to   this   time." 

In  the  first  place  the  residence  of  Mr.  Ward 
was  the  first  built  in  the  United  States.  In 
1S30  the  roofs  of  pig  sheds  and  poultry  sheds 
were  reinforced  on  some  English  farms.  In 
1S40  the  Vaux  system  and  the  Thuasne  system 
of  reinforced  fireproof  floors  were  in  use  in 
France,  ,the  mortar,  however,  having  in  it 
plaster-ot-paris  insteail  of  hydraulic  cement. 
In  1S54  an  English  patent  on  reinforced  con- 
crete was  taken  out  by  Mr.  W.  B.  Wilkinson, 
a  plastering  contractor.  In  ISSi;  Francois 
Coignet  took  out  a  French  patent.  In  1861 
joint  patents  were  taken  out  in  France  by 
MM.  Coignet  &  Monier.  Patents  were  granted 
in  Great  Britain  in  the  following  years:  C.  C. 
Dennett.  1S37:  Matthew  Allen.  1S62;  Frederick 
Ransome,  1865;  H.  Y.  D.  Scott.  1867;  Philip 
Brannon.  1870;  Monier.  1S67-1S73.  In  the  United 
States  Thaddeus  Hyatt  commenced  experi- 
menting in  1873  and  in  1S77  were  performed 
for  him  a  series  of  experiments,  now  classic,  in 
London.  In  that  year  patents  were  granted 
him  in  Great  Britain  and  the  United  States. 
At  the  date  of  the  erection  of  the  house  of 
Mr.  Ward  in  1875  in  the  United  States  more 
than  a  hundred  reinforced  concrete  structures 
had  been  erected  in  Europe  and  Mr.  Ward  ob- 
tained his  ideas  from  buildings  inspected 
while  on  a  European  triiJ. 

Referring  to  the  statement  that  little,  if  any. 
reinforcement  was  used  prior  to  ten  years  ago, 
I  have  shown  how  far  the  use  of  reinforced 
concrete  had  progressed  in  Europe  more  than 
ten    years    ago.      Now    as    to    the    facts    in    the 


United   States.     Mr.   Jackson   in   San   Francisco 
obtained    territorial    rights    to    the    use    of    the 
Hyatt  patents  on  the  Pacific  Coast  in  1879,  his 
first    reinforced    concrete    sidewalk    being    put 
in    early    in    ISSO,    although   I   was    told    by   an 
old  workmaji  that  he  knew  of  a  warehouse  floor 
made   of   reinforced   concrete   after   the   Monier 
system    being   built   In    1878    in    San    Francisco. 
This  I  was  never  able  to  verify.     Mr.  Ransome 
was  engaged  in  concrtte  work  in  San  Francisco 
when  Mr.  Jackson  was  licensed  under  the  Hyatt 
patents   and   in    ISSl    commenced   using   twisted 
bars,   his  patent  being  granted   in  1883   for   the 
use  of  twisted  bars  for  reinforcing  concrete.     I 
received     my     engineering     education     in     San 
Fi-anclsco,   graduating   in   1887,   and   the   use   of 
reinforced    concrete    was   so   common    for   side- 
walks  and    warehouse   floors   that   none   of   the 
engineering  students  were  aware  that  it  was  a 
particularly    "ew    form    of    construction.      Mr. 
Ransome    was   an    indefatigable   advertiser   and 
Mr.   Jackson   was   not  one  whit  behind   him.     1 
was  employed  for  a  time  in  1887  in  the  oflSces 
of  Percy  &  Hamilton,  a  prominent  firm  of  en- 
gineers  and   architects,    and    the   men    who   did 
much  of  the  early  theoretical  investigation   for 
Mr.  Ransome,  my  first  work  being  the  figuring 
out  and  drawing  plans  for  som.e  reinforced  con- 
crete floors.     On  page   3  of   "Principles  of  Re- 
>,inforced  Concrete  Construction,"   by  Turneaure 
&    Maurcr    (2nd    ed.),    appears    the    following; 
"But    the    Pacific    Coast    saw    the   actual    early 
development  of  this  form  of  construction.    H.  P. 
Jackson,  G.  W.  Percy  and  E.  L.  Ransome  were 
the  pioneer  workers.    Jackson  has  been  credited 
with    reinforced    concrete    constructions    dating 
as  far  back  as  1877,  but  Ransome  executed  the 
most  notable  early  examples.     Among  these  are 
a  warehouse  (1884-5).  a  factory  building  a  few 
years  later,  the  building  of  the  California  Acad- 
emy of  Sciences  (ISSS  or  '89),  and  the  museum 
building  of  the  Leland  Stanford  Junior  Univer- 
sity   (1892)."     The   foregoing  extract   bears   me 
out  in  some  of  the  above  statements. 

My  reason  for  writing  this  letter  is  to  pre- 
vent your  readers  from  being  led  astray  by  the 
statements  of  Mr.  Cochrane  made  without  due 
consideration.  Engineers  have  been  charged 
with  being  less  interested  in  the  historical  side 
of  the  profession  than  are  the  men  engaged  in 
any  other  profession.  It  is  the  duty,  therefore, 
of  all  engineers  to  correct  immediately  any 
lack  of  accuracy  they  may  observe  in  state- 
ments regarding  engineering  processes  or  male- 
rials.  Yours  truly, 

ERNEST   McCULLOUGH. 
Chicago,  111..  Feb.  29,  1912. 


PERSONALS. 

Mr.  ovington  E.  Weller  of  Arlington,  Md..  has 
been  appointed  Chairman  of  the  State  Koads 
Commission  to  succeed  Mr.  John  M.  Tucker, 
whose  resignation  will  take  effect  March  1. 

Mr.  F.  W.  Welsch  has  bepn  appointed  As- 
sistant Division  Engineer  of  the  Lehigh  Valley 
R  R.,  with  headquarters  at  Buffalo.  N.  Y.  He 
was  formerly  Assistant  Engineer  at  Sayre,  Pa. 

Mr.  L.  Beaunian,  Division  Engineer  of  the 
Southern  Pacific  Co.  at  Stockton,  Cal.,  has  been 
appointed  Assistant  Superintendent  of  the  Salt 
Lake  Division.  His  headquarters  are  at  Ogden. 
Utah. 

Mr.  J.  R.  Wemllnger,  President  of  the  Weni- 
linger  Steel  Piling  Company,  11  Broadway,  New 
Y'ork,  has  been  re-elected  Secretary  of  the 
American  Society  of  Engineering  Contractors, 
with  headquarters  at  13-21  Park  Row,  New- 
York. 

Mr.  Clifford  Richardson,  M.  Am.  Soc.  C.  E.. 
Consulting  Engineer,  New  York  City,  delivered 
a  lecture  on  Feb.  16  on  "Trinidad  and  BermudeK 
-Vsphalts  and  Their  Use  in  Highway  Construc- 
tion" before  the  graduate  students  in  Highway 
Engineering  at  Columbia  University. 

Mr.  Henrv  S.  Hayward  was  recently  appointed 
Consulting  Engineer  of  Floating  E<iulpment  for 
the  Pennsvlvanla  R.  K.  He  was  born  Sept.  19. 
1845,  at  Brooklyn,  N.  Y.  He  entered  the  ser- 
vice of  the  Pennsylvania  April  1.  1873,  as  a 
machinist  and  later  became  a  draftsman  and 
civil  engineer.  His  headquarters  are  In  Jersey 
City,  N.  J. 

Mr.  Francis  H.  Stlllman.  President  of  the 
Watson-Stillman  Companj-  died  suddenly  Feb. 
18  at  his  residence,  105  Rodney  street,  Brooklyn, 
in  his  62d  year.  The  day  before  his  death  he 
was  at  his  office  as  usual  and  apparently  in  the 
best  of  health.  Mr.  Stlllman  was  born  in  New 
York  on  Feb.  20,  1850,  was  graduated  from  Yale 
in  the  class  of  1874  with  the  degree  of  B.  S. 
He  is  survived  by  his  widow  and  two  sons.  Mr. 
Stillman  was  a  member  of  the  Brooklyn  Engi- 
neers' Club,  the  .\merican  Society  of  Mechanical 
Engineers  and  treasurer  and  director  of  the 
National  Association  of  Manufacturers. 
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Catalogs  Worth  Having. 

Engineers  and  contractors  shonld  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
win  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineerixc  & 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Corrugated  Products — Paper.  ■l'/ix6'>i  ins.,  9'! 
pp.     Corrugated  Bar  Co.,  Buffalo,  >.'.   Y. 

In  this  handbook  of  products  it  has  been  the 
aim  of  the  company  to  give  clearly  and  briefly 
the  essential  data  for  the  ready  use  of  archi- 
tects, engineers  and  contractors.  The  products 
controlled  by  the  company  include  corrugated 
bars,  corr-bar  units,  corr-iuesh,  corr-bar-o 
waterproofmg,  corr-tile  and  corr-plate  floors 
Complete  specilications,  illustrations,  deslgnin;; 
details,  tables  of  dimensions  and  designing  data 
are  given. 

Another  catalog  entitled  Corr-Tile.  or  Two- 
Way  Floor  Construction,  paper.  6.\:i  ins.,  .M'  pp.. 
gives  complete  information  regarding  this  sys- 
tem with  illustrations  and  diagrams. 

Another  book,  paper,  lixli  ins.,  48  pp.,  gives 
complete  information,  illustration?,  diagrams. 
etc.,  regarding  corr-mesh  and  shows  examples 
of  installations. 

A  fourth  book  deals  with  Hat  -slabs  of  rein- 
forced concrete  and  coiitains  an  advanced  re- 
view of  a  thesis  presented  to  Washington  I'ni- 
»ersity  by  Frank  J.  Trele;ise. 

Converse  Rotary  Screen. —  Paper,  7'/4xl0;?4  ins., 
1    pp.     F.   .S.  <'»>n\t-rse.  Binghamton.  >J.  Y. 

This  circulai-  illustrates  and  describes  rotary 
screens  and  gives  a  list  of  prices  and  dimen- 
sions of  different  sizes  of  screens. 

Cranes. — Board,  9 '4x12  ins.  Industrial  Works, 
Bay  Cit.v,   Mich. 

This  is  catalog  No.  104  on  railroad  and  com- 
mercial cranes  embracing  wrecKing.  Iocontoti\e 
construction,  pillar  and  hand  power  cranes. 
Also  pile  drivers,  transfer  tables,  portable  rail 
sawing  machines  and  clam  shell  buckets.  The 
catalog  is  well  illustrated  and  the  illustrations 
show  details  of  the  mechanical  design  and  also 
views  of  various  machines  under  operating  con- 
ditions. 

Ornamental  Street  Lighting. — Paper,  SVixll 
ins..  32  pp.  JIacBeth-Evans  Glass  Co.,  Pitts- 
burgh, Pa. 

This  book  describes  methods  of  ornamental 
street  lighting  in  connection  with  .\lba  Globes 
and  gives  average  cost  of  erecting  and  main- 
taining the  ornamental  street  lighting  s.vstems 
of  representative  cities.  Charts  showuig  illum- 
ination curves  on  a  line  between  posts,  and 
other  data  of  interest  and  use  are  given.  The 
book  is  well  illustrated. 

Sprague  Electric  Fans,— Paper.  SxlO  ins.,  4) 
pp.  General  Electric  Company,  ,j27  W.  .■;4th  St., 
New   York  City. 

This  catalog  gives  complete  illustrations  and 
data  regarding  all  classes  of  electric  fans. 

Hess  Flumes. — Paper,  lOV^xT^  ins.,  IS  pp. 
The  Hess  Flume  Co.,  635  First  Natl.  Bank  Bldg., 
Denver,  Colo. 

This  attractive  catalog  gives  illustrated  de- 
scriptions and  data  as  to  sizes,  dimensions  and 
construction  with  line  drawings,  etc.,  of  the 
Hess  Galvanized  Flumes  made  with  a  smooth 
interior  and  built  of  Toncan  metal. 

Vanadium. — Paper.  .SxlO'/.  ins.,  7  pp.  Ameri- 
can Vanadium  Co..   Frick  Bldg..  Pittsburgh,   Pa. 

This  is  a  monthly  bulletin  containing  illus- 
trated articles  descriptive  of  the  uses  to  which 
vanadium  is  put. 

Crushing  Machinery. — Paper,  6'/ix9i/4  ins.,  4i! 
pp.  Indiana  Road  Machine  Co.,  Fort  Wayne, 
Ind. 

This  catalog  contains  descriptions,  illustra- 
tions, tables  of  sizes,  dimensions,  specifications, 
etc.,  of  road  huildin;;  and  rock  crushing  ma- 
chinery. 

Supplies.— Paper,  7x9  ins..  SS  pp.  Harrison 
•Supply  Co.,  .0  Dcrchester  Ave.  Fxtension,  Bos- 
ton,  Mass. 

This  catalog  covers  chilled  steel  shot,  granite 
and  marble  polishing  machinery  and  supplies 
of  every  description.  The  catalog  contains  il- 
lustrations,  tables  of  dimensions,   prices,   etc. 

Design  of  Dams.— Paper,  6%xi)%  Ins.,  40  pp. 
Amhurseu  Hydraulic  Construction  Co.,  S8  Pearl 
.St.,  Boston,  Mass. 

A  reprint  of  a  paper  by  Wm.  L,.  Church  on 
the  design  of  dams. 

Another  catalog  by  this  company  contains  a 
study  of  cement  and  costs  and  show  the  com- 
pany's system  by  illustrations  o(  cost  sheets 
of  an  actual  job. 

Coal  Plants.— Paper,  Cx;l  ins.,  24  pp.  Allen  & 
Garcia  Co..   McCormick   Bldg.,   Chicago,  111. 

This  catalog  illustrates  .and  describes  various 
coal  wa-sheries.  coal  tipples,  factory  buildings 
and  steel  bridges  which  this  company  has  de- 
slg7ie<l  and  constructed. 


Blaw  Publications.— Paper.  i;x9  ins..  24  pp. 
Blaw  Collapsible  Steel  Centering  Co.,  Pitts- 
burgh, Pa. 

Bulletin  No.  49  contains  a  reprint  of  an  article 
describing  work  on  the  Fourth  Ave.  subway. 
New  York,  with  reference  to  Blaw  forms  used 
in  that  construction. 

Bulletin  No.  48  contains  illustrations  and 
letters  from  users  of  Blaw  steel  forms  for  con- 
crete wall  construction. 

Bulletin  No.  50  contains  line  drawings  and 
descriptions  of  steel  forms  for  walls,  lolunins. 
girders,  beams  and  floors. 

Bulletin  No.  .51  contains  line  drawings  and 
half-tone  illustrations,  together  with  descriptive 
data  on  steel  forms  for  concrete  fire  proofing  ot 
steel  irame  buildings. 

Bulletin  No.  .".2  is  devoted  to  steel  forms  for 
circidar  tanks,  .gi'ain  elevators,   etc. 

Hassam  Pavement.— Paper,  S%x4?4  ins.,  ->> 
pp.  Hassam  Paving  Co.,  .Slater  Bldg..  Wor- 
cester, Mass. 

This  catalog  contains  a  description  of  the 
methods  of  construction  of  this  pr.vemeni  with 
illustrations  slK.w-iug  installations.  Letters 
from  cit,\'  officials,  etc..  are  given. 

Surveyino  Instruments. — I'aper,  Cx9  ins..  ]1'> 
pp.  Buff  £  Burt  Mfg.  Co.,  .lamaica  Plain  .Sta- 
tion.  Boston,  ilass. 

This  catalog  shows  illustrations  of  surve.\'- 
ing  instruments,  giving  specifications  and  prices 
complete.     All   held   instruments  are   include<l. 

Expanded  Metal.— Paper.  6x9  Ins.,  12  PP 
Northwestern  Expanded  Jlelal  Co..  :i7  Van 
Buren  St..   Chicago.   111. 

This  is  the  March  issue  of  the  company's 
bulletin  describing  expanded  metal  construction 
and  showing  tests  made  on  various  classes  of 
work.  The  booklets  of  the  company  containing 
designing  data,  tables  and  specifications  for  the 
use  of  expanded  metal  and  expanded  metal  lath 
are  as   follow's; 

Designing  Data  No.  1  containing  full  informa- 
tion regarding  the  use  of  expanded  metal  fur 
reinforcing  forms  and  sidewalks;  No.  2  I'm 
bridges,  sewers,  tanks  and  walls:  Silo  Booklet 
for  construction  of  silos  withtnit  the  use  of 
forms;  Overcoated  Houses;  Kno-Burn  Lath 
Catalog  for  plastering  lath;  2iJth  Centur.v  Lath, 
containing  full  information  regarding  20th  Cen- 
tury acid  resisting  expanded  metal  plastering 
lath 

H-P  Spreader. — Paper.  6x9  ins.,  N  pp.  A.'  Bur- 
lingame  Co.,   Worcester,   Mass. 

This  contains  an  illustrated  description  of 
the  H-P  spreader  for  bituminous  road  material. 
The  design  of  the  machine  is  described  and 
shown  by  illustrations  and  line  drawings. 

Spraying  Machine.— Paper.  6x9  ins..  4  pp. 
Standard  Manufacturing  Co.,  186  Union  St., 
Worcester,   j\lass. 

This  contains  an  illustrated  description  of 
the  Johnson  Oil  and  Tar  Spraying  Machine  for 
road  worlv. 

Tunaloid. — Paper.  6x9  Ins.,  44  pp.  Flintkote 
Mfg.  Co.,  SS  Pearl  St.,  Boston,  Mass., 

This  catalog  is  entitled  "The  Waterproofing 
of  Structures"  and  deals  with  the  suljject  with 
special  reference  to  sublevel  construction  the 
envelope  method  and  the  use  of  Tunaloid.  Illus- 
trations ot  construction  are  given  in  connection 
with  descriptions. 

Universal  Cement. — Paper,  6x9  ins.  40  pp. 
I.  niversal   Portland  Cement  Co..  Pittsburgh,   Pa. 

This  is  the  February  bulletin  describing  work 
in  which  concrete  is  used. 

Concrete  Chimneys. — Paper,  Tixs  ins.,  24  pp. 
General  Concrete  Construction  Co.,  Manhattan 
Bldg.,  Dearborn  St.,   Chicago,   III. 

This  booklet  contains  an  illustrated  descrip- 
tion of  the  design  and  construction  of  tapering 
chimneys  with  letters  from  companies  for  which 
chimneys  have   been  built. 

Concrex  Waterproofing, — Paper.  !)x7  ins  "4 
pp.  Flintkote  Mfg.  Co..  SS  Pearl  St.,  Boston. 
Mass. 

This  booklet  describes  the  waterproofing  of 
concrete  roofs  with  Concrex  and  shows  illus- 
trations of  applications  of  this  material  to 
various  structures. 

Surveying  Instruments — Paper.  S',4x6S4  ins  , 
116  pp.     L.    Beckman   Co.,   Toledo,   Ohio. 

This  booklet  contains  specifications,  dimen- 
sions, prices  and  illustrations  of  levels,  transits 
compasses  and  accessories. 

Steam  Tables  for  Condenser  Work. — Paper 
4x7  ins.,  32  pp.  Wheeler  Condenser  &  Engi- 
neering Co.,  Carteret,  N.  .1. 

This  booklet  contains  tables  which  have  not 
been  published  before  and  which  were  calcu- 
lated especially  for  this  book,  which  should  be 
of  practical  service  to  engineers  having  to  do 
with  engineering  and  condenser  work.  The 
booklet  is  a  handbook  of  steam  tables,  with 
pressures  below  atmosphere  expressed  in 
inches  of  mercury  referred  to  a  :;o-in  liarome- 
ter;  also  includes  a  discussion  ot  the  use  of 
the  mercury  column,  the  errors  in  such  meas- 
urements and  constants  for  their  correction. 

Reliance    Hoisting    Engines,— Card,    8x33,^    ins 
LP?-      .The    P.elianc-e    Machine    &    Tool    Works, 
St.   Louis,  Mo. 

This  mailing  card  contains  illustrations  of 
Reliance  3  Drum  Hoisting  Engines  with  boiler, 
the  Owen  Portable  Steel  Crane  and  Bucket    the 


Hooker     Patent     -Vccelerated    Valve    1«™ 
Pump.  ™°ii 


Uehling    Recording    Instruments Panor 

ns.     The  Uehling  Instrument  Co.,  Passaid? 

Bulletin  No.   102  describes  a  line  of 
instruments    for    pressures    up    to 
square  inch. 
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Motor  Trucks — Paper,  6x9  ins.,  4  nn 
Commercial   Car    Co.,    Ottumwa,   la. 

This  pamphlet  describes  the  mechanic 
tures  of  the  Dain  Car  and  gives  SDPi-im- 
for  a  1-ton  car.  >"^"-"nion8 

Motor  Trucks,— Paper,  7x10%  ins.,  12  nm 
gul  Motor  Truck  Co.,  Chicago,  111.  "  ™- 

This  catalog  describes  and  illustrates  t'v 
gul  truck  of  two  to  six  tons  capacity.      | 

Sampson    Motor  Trucks. — Paper,  6V4xlOliii 
16  pp.     U.  S.  Motor  Company,  S  W.  e'd  slv  ' 
York  City.  "  *  «» 

This  catalog  gives  illustrations,  descilnl^ 
and  specifications  of  Sampson  trucks  nin 
pounds  to  .;>  tons'  capacity.  '  " 

Speedw/ell  Trucks,— Paper.  1134x7%  ins 
Speedwell  Motor  Car  Co.,  Dayton,  Ohio. 

This  catalog  contains  a  detailed  desciii 
motor  trucks  of  4  and  6-ton  capacities 
sions  and  line  drawings  are  given. 

Water  Power. — S'ixlOi^  ins.,  16  pp.  Qt- 
Henry,  .Jr.,  Hydraulic  and  Mechanical  Df 
and  Constructing  Engineer,  Rialto  Bldi 
Francisco.    Calif. 

This  catalog  gives  a  brief  outline  of  th 
actcr  of  the  apparatus  which  Mr.  Henrv 
pared  to  design  and  build  to  suit  the  pa 
necessities  of  each  installation.  The 
shows  illustrations  of  installations  and 
of  the  construction  of  tangential  wheels 
cis   turbines,   pipe  lines,    etc. 

Steam    Acetylene    Generators Paper 

ins..   S  pp.     The  Alexander  Milburn  Co' 
Lombard  St.,  Baltimore,  Md.  ' 

This  catalog  illustrates  end  deserib, 
steam  generator  used  for  acetylene  ligh' 
locomotive  headlights,  railroad  coaches, 
yachts,   etc. 

Diamond  T  Trucks. — Paper.  9x12  ins 
Diamond  T  Truck  Car  Co.,  512  'W.  Hui' 
Chicago.    111. 

This  pamphlet  gives  illustrations  and 
cations  for  a  5-ton  truck. 

Mack   Trucks. — Paper.   iaS  ins.,  12  pp. 
national  .Motor  Co.,  Broadway  and  57th  St> 
Y'ork  City. 

Tills  catalog  gives  illustrations  and  sp. 
lions  of  Mack  trucks  of  1  to  7-ton  capaci 

Premier  Trucks.— ^Paper,  9x12  Ins.,  4  pp 
mier  -Motor  Mfg.  Co.,  Indianapolis,  Ind. 

This  pamphlet  gives  an  illustration 
Premier  chassis  with  specifications  for  a 
truck. 

Ferro  Engines. — Paper,  9x12  ins.,  48  pp. 
.'\Iacliine  &  Foundry  Co..  Hubbard  .4ve. 
66th   St.,   Cleveland,  Ohio. 

This    is    a    catalog    on    marine    engint 
equipment   with   a   practical   treatise  on 
design  and   construction.     The  tjook  is  cr. 
illustrated    and   written.      Specifications, 
sions  and  line  draw-ings  of  the  various  t' 
marine  engines  are  given.    Prices  are  alsi- 


Civil  Engineering  Society  Meetis. 

National    Pavinc    Brick    Manufacturers' is: 
elation. — Will    P.    Blair,    ,S26     Engineers' 
Cleveland,   O.,    Sec'y.     Annual   meeting  C 
.March    4-6. 

Illinois  Water  Supply  Association,—  ) 
Bartow,  Ui'bana,  .Sec'y.  ..\nnual  meeting 
bana.  Marcli  ,">-6. 

Canadian  Mining  Institute.  — .-\nnual  i 
Toronto.    ;Maich    i;-s. 

National    Brick    Manufacturers'   AssocI? 
T.  A.  Itandall,  Indianapolis.  Ind..  Sec'y. 
convention  at  Chicago,   ^larch  6-9. 

International  Brick  and  Clay  Products  <po 
sitlon. — Fiist  annual  meeting,  Coliseiiiii.jli - 
cago.  March  7-12. 

National  Association  of  Cement  Users 
E.  Krauss,  Harrison  Bldg.,  Philadelphiii 
Annual  convention  at  Kansas  Cilv,  Mo.. 
n-16. 

Missouri  Highway  Engineers'  Assoclati 
M.  Cloch.  County  Highway  Engineer.  ' 
County.  Sec'.v.  Annual  meeting  at  Kans;i 
Mo..   March   13-14. 

Kansas  City  Cement  Show.— Coiivenlioi 
Kan.sas  City.  Mo..   JIarch  14-21. 

National    Railway   Appliances  Assoclatic 
V.    Crandall.    Ellsworth     Bldg..    Chicago, 
.\nnual  meeting  at  Chicago.   March  lS-23. 

American  Railway  Engineering  Associa 
E.  H.  Fritch.  :ii;2  Jlonadnock  Elk..  C 
Sec'y.     Annual  meeting  at  Chicago.  Maroli 

American  Society  for  Testing  Materials 
gar^  JIarburg.  Unit,  of  Penn.,  Phllati 
Sec'y.  Annual  meeting  at  New  York 
March    28-29. 

National  Drainage  Congress.— -Annual  n= 
at  New  Orleans,   La.,  April  10-13. 
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Railroad    construction 

prospects  continue  to  grow 

e  'oings     lirighter  and  there  is  every 

r  indication    that    March    will 

establish  a  top  notch  record 

e  veek.       j-^r  work  of  this  kind.    It  is 

I  expected    that    the    Erie    R. 

ill  ilace   contracts    shortly    for    a    large 

It  f  double  track  work  which  it  has  in 

le  Chicago  &  Xorthwestern  Ry.  has 

I  s  on  one  good  piece  of  work,  and 

II  y  that  the  contracts  will  be  let  this 
he  time  for  opening  bids  on  the 
link  Ry.  work,  calling   for  the  fon- 

ihe  first  section  of  the     Southern 
i    R.    R.    in    Massachusetts,    was 
:il   March   7.      This    latter    is   the 
some  extensive  railroad  work  in 
;  and  quite  a  number  of  middle 
:<rs  are  understood   to   have  fia;- 
job.  _ 
[r  way   of    railroad    construction    coii- 
during    the    past     few     days,     the 
ii    may    be    noted :      Additional    con- 
I    work  on   tlie   Lewisburg   &   Xorth- 
•Jie  Louisville  &  Nashville  R.  R. — 
,  &  Maxtield,  Miamisburg,  O.,  to 
-    of    road    from    Maplewoo<l    to 
River  in  Tennessee.     Luck   Con- 
Roanoke.  Va..  to  build  23  miles 
nning  at  Brentwood.  Tenn..  and 
;thward.     The  Ryan   Co.,   Ports- 
,   .  to  build  13  miles  of  road  extending 
in  Athens,  Tenn.     \V.  J.  Sparks  Con- 
Mt.    Vernon.    Ky..    to    build    13 
I  near  Lewisburg,   Tenn.     T.   L. 
..iarion,   X.  C.  to  build  3  miles  of 
rnding  north  from  Brentwood.  Tenn. 
li.  Falls   Mills.  Va..  to  build  (5  miles 
il  lorth  of  Brentwood,  and  a  tunnel  l-"> 
irlth  near  Xashville.     .Asheville  Con- 
.    .\sheville..    X.   C.   contract    for 
-team   shovel   work   near   Athens. 
;inii  &  Sullivan,  21.5  South  Fifth   St., 
i,  to  build    14   miles    of     road    near 
'prings.   Ala.     .\   &   C.   Wright.   Ash- 
.'    to  build  8  miles  of  road  near  Del- 
^     Charles  Sigler.  Houston.  Tex.,  for 
r  railroad  spur  from  Downs   Station. 
I    the  l".  S.  Government.     X'orthwest 
I'lig  &  Cor..-truction  Co..  804  Germania 
\..  St.  Paul.  Minn.,  for  the  8-mile  sec- 
i  e  Ontario  &  Xorthern  Ry.  from  Wil- 
iiitario.  Wis.:   W.  A.   Dutton,  Winni- 
..  for  constructing  8-5  miles  of  grade 
'Intension  of  the  Canadian  Pacific  line 
•    '"'.irrent.    Sask..    and     for     double 
.inadian  Pacific  between  Regina 
a   distance   of   70   miles.     John 
ii  Edmonton.  .Mberta,   for  building  2."') 
I  line  for  the   Canadian   Pacific   from 
j  Canada.     McMenamin   &    Sims.    .Ar- 
I:.  Philadelphia.  Pa.,  for  double  track- 
Mie   Pennsylvania   R.  R.   from   Honey 
jScopeck  on  tlie  Sunbury  Division.   M. 
I    Davis.  Quebec.  Que.,  for  construct- 
liles  of  branch   line   for  the  Govern- 
la  Scotia  Ry.   from   Dartmouth   cast 
Settlement.    John  Runquist.  Duluth. 
't  constructing   the   34   miles   of   the 
(Electric  R.  R.  in  Minnesota, 
jincipal  drainage  contract  of  the  past 
jiars  to  be  the  one  awarded  to  Englert 
onterey.   Ind..    for   work   in   Lidiana. 
ract  amounts  to  about  $164,000  and 
ibout  3,(iiio.iM)0  cu.  yds.  of  excavation, 
ve  re-paving  work  is  planned  for  the 
of  Manhattan,  Xew  York  Citv.    Late 
rom  that  city  state  that  at  least  &?,- 
ill   he   available    for   the   work,    and 
racts  will  be  advertised   in   the  near 
vering  a  large  portion  of  this  work. 


which  will  include  sheet  ;isi)halt,  granite.  ;;nd 
wood  block  pavements.  :dl  laid  on  concrete 
foundation,  together  with  certain  other  varie- 
ties in  smaller  (|uantities 

The  Board  of  Water  Supply  of  Xew  York 
City  has  awarded  a  large  contract  to  J.  F. 
Cogan  Co..  280  Broadway.  Xew  York  City. 
This  work  covers  Contract  Xo.  72  in  connec- 
tion with  the  Catskill  aqueduct  and  includes 
clearing  and  grubbing  .\shokan  reservoir  in 
towns  of  Olive.  Marblelown.  Hurley.  Wood- 
stock and  Kingston,  Lister  County,  The  con- 
tract price  was  $4-'i1,0(hi. 

Bids  on  two  subway  contracts  arc  now  being 
asked.  The  Boston  Tran.sit  Commission,  Bos- 
ton, Mass.,  is  calling  for  bids  for  building  sec- 
tion 1  of  the  Boylston  St.  subway,  open  in- 
cline and  two-track  subway  extending  from 
Kenmore  St.  to  Massachusetts  .Xve..  a  distance 
of  about  l.ltno  lin.  ft.,  and  the  Public  Service 
Commission  of  Xew  York  Citv  is  readvertis- 
ing  for  bids  for  the  construction  of  section 
2-.^  of  the  Lexington  Ave.  subway. 

The  City  Council  of  Winnipeg.  Mail.,  on 
Feb,  20.  decided  to  authorize  a  bond  issue  for 
S4,8(M\UiiO.  The  In-law  provides  for  the  fol- 
lowing amounts:  $l,2(M).iHm  for  power  w'crks 
extensions.  $72,000  for  conduit  enlargement. 
$21.5.(>39  balance  of  amount  expended  on  wat- 
erworks in  1011.  $200.0Wi  balance  for  erect- 
ing and  equipping  the  isolation  hospital.  $(50.- 
nOO  balance  on  power  works,  $2u,(i00  for  unis- 
sued debentures  on  conduits,  $125,000  balance 
for  erecting  and  equipping  the  tuberculosis 
hospital,  $200,000  balance  for  grant  for  recon- 
struction of  Osborne  St.  bridge,  $200,000  for 
extension  of  electrical  works  svstem  in  lflL2, 
$600,000  for  school  districts.  $1,004,361  for 
local  improvements.  It  is  intended  to  obtain 
water  from  the  Poplar  spring  district,  which, 
it  is  estimated,  will  supply  20,000,000  gals,  of 
water  dailv. 


The  experiment  of  Staun- 
ton. Va..  in  placing  the  en- 
An  Engineer    tire     management     of     the 
Com-  tinancial   affairs  of  the  city 

in  the  hands  of  one  man 
missioner.  \^^^  proved  such  a  success 
that  it  seems  likely  that 
other  municipalities  will  try  a  similar  plan.  In 
fact  a  special  committee,  composed  of  mem- 
bers of  the  city  council  and  citizens  have  re- 
ported to  the  City  Council  of  Fredericksburg, 
Va.,  an  ordinance  providing  that  on  Uily  1 
there  shall  be  elected  a  commissioner  who 
shall  have  charge  of  the  city  affairs.  The 
ordinance  provides  that  the  commissioner  shall 
attend  to  all  contracts  and  to  the  buying  of 
all  supplies  for  the  city.  Much  of  the  success 
of  the  experiment  at  Staunton  is  ascribed  to 
the  fact  that  the  man  selected  to  manage  the 
financial  affairs  of  the  citv  was  a  civil  ^igi- 
neer.  The  citizens  of  Fredericksbur.g  evi- 
dently realized  this  for  in  the  ordinance  for 
the  new  form  of  government  for  that  city,  it 
is  provided  that  the  commissioner  shall  be  an 

engineer. 

Most     of     us     are     one- 
handed     men.      When     the 
Lord     turns     out     a     two- 
Versatility,      handed  man  he  usually   be- 
comes   a     champion.      Take 
Jack      Johnson — he     has     a 
punch   in    either    paw.     But 
two-handed  men  are  not  all  exponents  of  the 
manly    art.     There  is     F.     Hopkinson     Smith, 
for    example.     He    is    one   of   the    best    water 
color  artists  in  this  country:  as  an  author  his 
books  are  always  among  the  six  best  sellers : 
as  a  lecturer  his  services  are  in  constant  de- 
mand :   as  an  engineer  he  accomplished  manv 
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important  works,  and  as  a  contractor  he  built 
some  of  the  largest  and  most  important  light- 
houses on  the  .\tlantic  coast.  Out  in  Iowa 
there  is  a  ditching  contractor  who  runs  a 
close  second  for  versatility.  In  addition  to 
handling  some  of  the  largest  drainage  con- 
tracts in  the  state,  he  is  also  a  capable  engi- 
neer, a  skillful  attorney,  and  quite  frequently 
acts  as  a  minister  of  the  gospel. 


The   commissioners   of    a 
county    in    a    middle    west 
state  in  asking  for  re-elec- 
Economy.        t'"^"  point  to  the  economies 
effected    during   their   term 
of    office.     "In    1908,"     they 
state,  "the    former  commis- 
sioners  paid   the    county   surveyor   $1,.")00   per 
year :    in   the   succeeding   year   they    paid   him 
SI, 200.     When  we  came  into  office  we  reduced 
this  salary  to  $1,000.  and   last    year  we    suc- 
ceeded in  securing  a  very  able  and  capable  en- 
gineer for  $700  per  year.  If  re-elected  we  shall 
endeavor  to  secure  still   further  economies  in 
this  direction."     .\ristophanes  tells  a  sad  story 
of   a    farmer  who  tried  to   reduce   living    ex- 
penses   by    feeding    his    donkey    on    sawdust. 
Just  when  the  plan  seemed  likely  to  be  a  suc- 
cess the  donkey  died.     In  repeating  this  ancient 
bit  of  pleasantry  it  is  not  intended  to  suggest 
that  the   county  commissioners  are  lineal  de- 
scendants of  tiie  farmer,  nor  that  the  county 
surveyor  is  the  donkey.    However,  the  attempts 
at  economy  of  this  tiller  of  the   soil  and  the 
men  in  charge  of  the  country's  business  hear 
a    marked   resemblance. 


A  Short 
Order. 


The  sayings  of  governors 
of  states  often  become  fa- 
mous. There  is  one  note- 
worthy utterance  of  the 
chief  executive  of  a  com- 
monwealth which,  though 
entirely  imknown  to  engi- 
neers and  contractors,  is  yet  the  motto  of  all 
tried  and  true  members  of  the  Prohibition 
party.  The  epigrammatic  saying  runs  :  "Said  the 
Governor  of  X'orlh  Carolina  to  the  Governor 
of  South  Carolina,  it  is  a  long  time  between 
drinks."  Xow  comes  the  Go^vcrnor  of  .Arkan- 
sas with  a  saying  which  lias  worked  its  way 
into  a  service  order  of  the  L'.  S.  Reclamation 
Service,  one  of  the  project  engineers  having 
issued  the  following : 

The  Governor  of  Arkansas  says:  "Do  what 
you  have  to  do  with  what  you  have  to  do  it 
with." 

Come  on;  let's  do  it  now. 


.\  deserved  tribute  to  the 
men    who    have    made   pos- 
Massachu-       ^'h'c  the  excellent  svstem  of 
setts  Highway  highways  of    Massachusetts 
.j^       .    *  •'  was     j)aid    by     William    U, 

lingineers.       Sohier  of  the' Massachusetts 
Highway  Commission  in  an 
address    before    the    Xew    Hampshire     Good 
Roads   Congress,     In   the    course    of   his    re- 
marks Col,  Sohier  said: 

If  we  have  l>een  al)lc  to  do  anything  in  Mas- 
sachusetts that  is  worth  while,  it  is  because 
from  the  start  our  road  liuilding  has  been  kepi 
out  of  politics  ,nnd  lieen  under  the  charge  of 
skilled  and  aljlc  engin<  ers  and  road  builders. 
.  .  While  we  make  mistakes  in  Massachusetts 
we  have  minimized  t]i(--m  l.»y  having  a  corps  of 
skilled  engineers.  Most  of  our  engineers  have 
t)een  with  us  10  or  IS  years.  Wc  get  tech- 
nologj-  boys  to  make  up  our  field  parties  in 
summer.  Other  states,  however,  get  away  some 
of  our  men.  because  they  appreciate  them  and 
can  pay  them  well. 
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Alabama. 

®The  Louis\ille  &  Nashville  Railroad  Co. 
lias  let.  in  addition  to  the  contracts  recently 
noted  in  ENniXEERiNo  .\.\u  Coxtr.\cting.  the 
tollowmg  contracts  tor  second  track  work  on 
the  Le\visburg  &  Northern  line :  De  .-\voiishire 
&  Maxficld,  Miamisburg,  O.,  to  build  3  miles 
of  road  from  Maplcwood  to  Cumberland  River 
ni  Tennessee.  Luck  Construction  Co.,  Roa- 
noke, V'a.,  to  build  ii  miles  of  road,  begm- 
ning  at  Brentwood,  Tenn.:  and  extending 
southward.  The  Ryan  Co.,  Portsmouth,  O..  to 
build  13  miles  of  road  extending  north  from 
-Athens,  Tenn.  W.  J.  Sparks  Contracting  Co., 
-Mt.  Vernon,  Ky.,  to  liuild  13  miles  of  road  near 
Lewisburg,  Tenn.  T.  L.  McCurrv,  .Marion,  N. 
C,  to  build  three  miles  of  road,  extending 
north  from  Brentwood,  Tenn.  S.  Walton. 
Falls  Mills,  Va.,  to  build  6  miles  of  road,  north 
of  Brentwood,  and  a  tunnel  lo  feet  in  width 
near  Nashville.  Ashville  Construction  Co., 
.■\sheville.  N.  C,  contract  for  8  miles  of  steam 
shovel  work  near  Athens,  Ala.  .\dams  &  Sul- 
livan, ^lo  South  Fifth  St.,  Louisville,  to  build 
14  miles  of  road  near  Blount  Springs.  Ala.  A 
&  C  Wright,  .\shland,  Va.,  to  build'  8  miles 
ot  road  near  Delrosc,  .Ala. 

®The  Ryan  Co.,  .Athens,  Ala,,  as  noted 
above,  has  been  awarded  the  contract  for  con- 
structing 13  miles  of  double  track  for  the 
Louisville  &  Nashville  R.  R.  The  contract  in- 
cludes 4OO,m0O  cu.  yds.  of  earth  e.xcavation  and 
10,000  cu.  yds.  of  concrete  masonrv.  About 
10,0(10  cu.  yds.  of  the  earthwork  wi'll  be  sub- 
let. The  contract  is  located  near  .Athens,  and 
lies  close  lo  the  main  line  of  the  Louisville  & 
Nashville. 

Work  is  progressing  rapidiv  on  the  exten- 
sion of  the  Peninsula  Railway  Co.,  north 
through  Woodland  place  to  Redwood  City. 
The  work  is  being  done  on  a  permanent  basis" 
and  will  include  the  construction  of  a  bridge 
over  the  San  Francisquito  Creek. 

Business  men  of  Decatur  and  Huntsville 
have  started  a  movement  for  the  construc- 
tion of  a  trolley  line  between  those  two 
places.  U  is  estimated  that  it  w^ill  cost 
about  $1,500  to  make  the  survev  and  it  is  un- 
derstood that  the  business  men'  uf  Huntsville 
are  willing  to  pay  $1,000  of  this  expense. 
Arizona. 
.An  election  is  to  be  held  at  Tempe,  .Ariz., 
on  April  2,  to  vote  on  granting  the  Salt  River 
Valley  Electric  Ry.  Co.  a  franchise  for  a  line 
through    the    town. 

Arkansas. 

Business  men  of  Pine  Bluff.  .Ark.,  have  ap- 
pointed a  committee  to  draw  up  a  contract 
with  W.  J.  Miller,  Lamar.  Mo.,  President  of 
the  Pine  Bluff  &  .Vorthern  R.  R.  Co..  for 
the  extension  of  that  road  into  Pine  Bluff 
from  the  Rock  Island  road  in  Lonoke  County. 
The  Pine  Bluff  &  Northern  will  be  a  part  of 
the  Pine  Bluff  &  Southern  R.  R.,  recently  in- 
corporated by  Little  Rock  capitalists,  .Already 
more  than  $50,000  is  stated  to  have  been  sub- 
scribed by  local  business  men  as  a  bonus  for 
the    northern    division    of    the    road. 

The  Batesville  &  .Northeastern  R\.  Co.  has 
been  organized  at  Batesville,  .Ark..'  and  pro- 
poses to  obtain  a  new  charter  of  the  old  Earn- 
hart  survey,  and  to  build  tlie  railroad  from 
Batesville  to  either  Hoxie.  Black  Rock  or 
Pocahontas  to  connect  with  the  Frisco.  The 
officers  of  the  companv  are:  President,  Col 
V.  Y.  Cook:  First  Vice  President.  Nathan 
.Adler:  Treasurer,  William  Raniscv :  Secre- 
tary,   Sam    Deencr. 

The  .Arkansas,  Louisiana  &•  Gulf  R,  R.,  J. 
M.  Parker,  General  Manager,  Monroe,  La.',  is 
imtlerstood  to  liave  about  completed  all  pre- 
liminary arrangements  for  the  extension  of 
the  road  north  from  Hamburg  to  Pine  Bluff'. 
California. 
.As  mentioned  in  our  last  issue  the  Tidewater 
&  Southern  Transit  Co.,  has  been  incorporated 


tire  steel  belt  from  Joliet  to  Gary  Mdl, 
r  1,-      ,  ,       -'"cage,  the  t>W. 

hues  will  embrace  the  manufacturint.  ,! 


ill  California  with  a  capital  stock  of  $4,000,000. 

luirther    information    is    available    concerning 

the    construction    of      extensions     throu.gliout 

Stanislaus.  San  Joaquin  and  other  counties  in 

the   San  Joaquin  valley.     The  proposed  mile- 
age and  routes  are  as  follows :  From  Turlock. 

S_tanislaus  County,  to  Fresno,  Fresno  County, 

!»7  miles ;   from  Hatch  to  Newman  and  thence 

to    North    Danos,    Merced    County.   35    miles; 

from  Ceres  through  Patterson,  15  miles;  from 

Modesto   to   Wood's   Colony,    10   miles;    from 

Stewart's  Station  to  Riverbank  and  thence  to 

Oakdale,  10  miles;  from  Salmon  Station.  San 

Joaquin  County,  to  Manteca,  5  miles.     The  in- 
corporators are :  C.  C.  Bruech,  J.  A.  Coley,  B. 

Bearce,  J.  L.  Craig,  George  F.  Schuler,  all  of 

Stockton  and  W.  B.  Minturn,  Fresno,  and  T, 

J.    Wisecarver,    Modesto. 

The  Santa  Barbara  &  Suburban  Ry.  Co. 
has  been  incorporated  witli  a  capital  stock  of 
$750,000,  the  incorporators  being  -A.  A.  Max- 
well of  Los  Angeles,  L.  J.  Lee  of  Pasadena 
and  William  Dieterle.  E,  A.  Morphv  and 
Herbert  F.  Keenan.  The  Edison  Electric  Co. 
of  Los  Angeles  is  reported  to  be  interested 
in  the  new  company. 

The    Northern   Electric    Ry.    Co.    has    com-         .       ,  ...._., 

pleted  surveys  and  has  secured  the  capital  for    '  dirt  in  this  contract.     It  connects  the 
the    construction    of    a    -ib-mile    branch    from      L-  R-  R 
Yuba  City  to  Colusa,  Cal.,  via  Aleridian.     Con- 
struction  contracts   are  to  be  let  at  once.    .A. 

D.  Schindler,  .Alaska,  Conimerci.il  Bldg,,  San 
Francisco,   Cal.,   is   Chief   Engineer. 

Colorado. 

It  is  reported  that  the  Garfield  Coal  Co..  E. 

E.  Whitney,  Denver,  Colo.,  has  work  under 
way  on  the  construction'  of  a  new  railroad 
from  Rifle  to  Harvey  Gap,  tapping  the  coal 
beds  at  that  place.  It  has  been  announced  bv 
S.  E.  Becket,  one  of  the  stockholders  of  th'e 
railroad  company,  that  the  road  is  financed  en- 
tirely by  Eastern  capital  and  that  it  is  en- 
tirely independent  of  all  other  railroads. 

In  connection  with  the  irrigation  of  some 
100,000  acres  of  land  in  San  Miguel  and 
Montrose  Counties,  Colorado,  it  is  proposed 
to  build  at  least  50  miles  of  narrow  gage  rail- 
road. Robert  IMcF.  Doble,  Placerville^  Colo.. 
IS  Chief  Engineer  for  the  project,  additional 
information  on  whicli  is  given  in  the  Irriga- 
tion, Drainage.  Levees  and  Canals  section  in 
this  issue. 

^  The  Denver  &  Rio  Grande  R.  R.  and  the 
Santa  Fe  System  are  reported  to  have  reached 
an  agreement  for  interchange  of  tracks  be- 
tween Denver  and  Pueblo.  It  is  stated  that 
the  Santa  Fe  track  will  be  used  for  the  joint 
traffic  of  the  two  roads  one  wav  and  the  Rio 
Grande  track  for  the  same  purpose  the  other 
way.  At  the  crest  of  the  divide  cross  tracks 
will  be  constructed  so  that  the  traffic  mav  be 
interchanged  from  that  point  to  take  ad'van- 
ta.ge    of    the   grades. 

Georgia. 

The  OciUa  Southern  R.  R.,  J.  A,  J  Hender- 
son, President,  Ocilla,  Ga.,  has  made  a  propo- 
sition to  the  Chamber  of  Commerce  of  Jilacon 
for  the  extension  of  the  line  to  Macon  via 
Fitzgerald,   Unadilla   and    Perry. 

Illinois. 

Preliminary  work  is  under  wav  for  the  pro- 
liosed   electric   railway   from    Galena   to   Free- 
port  by  way  of  Elizabeth   and   Stockton      H 
■11    "tV,"^'"  *  •""■•  Consulting  Engineers.  York- 
viUe    111.,  are  understood  to  be  interested 

Ihe  Chicago  City  &  Connecting  Rvs  Co 
which  recently  purchased  the  Chicago  &' South- 
ern Iraction  Co.,  is  understood  to  be  p!annin<T 
to  develop  a  traction  system  covering  the  eii^ 
tire  steel  belt  from  Gary  to  Johet.  The  Ham- 
mond, Whiting  &  East  Chicago  Electric  Rv 
to.  IS  a  subsidiary  organization  bf  the  Chi- 
cago City  &  Connecting  Rys.,  and  the  lines 
already  in  service  on  the  two  consolidated 
lines  and  those  proposed  there  will  be  a  total 
ol   118  miles  of  line.     Besides  Hnking  the  en- 

4-  ittdicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


innecting   them   with   Chicago    the 

lies  will  embrace  the  manufacturing 
centering  at  South  Chicago,  Burniian, 
wisch,  Blue  Island,  Chicago  Height^ 
mond.  Whiting,  East  Chicago  &  Indi-,- 
bor.  An  extension  from  Hammond" 
vey  will  be  put  through  ne.xt  sumniL' 
I'O  miles  of  line  will  be  built,  it  i^  ^v 
new  company,  the  Eastern  'Illinois"'! 
Co.  I  he  Chicago  City  Ry,  Co.,  First  ^ 
Bank  Bldg.,  Chicago,  III,,  is  reporter 
behind  the  project. 

The  Chicago,  Peoria  &  Quincv  Trac 
incorporated  recently,  as  noted  "in  our 
issue,  proposes  the  construction  of  -  1 
line  through  -Adams,  Brown,  Schuyi, 
Donough,  Fulton,  Cass  and  Peoria  ( 
Surveys  have  not  been,  made  nor  has  i 
ital  for  construction  been  secured  as\. 
-A.  Steinbach,  Quincy,  111.,  is  Presidi 
C.  .A.  VanNess,  Quincy.  Ill,,  is  Secret; 
Indiana. 

®Jack  Bennett  has  been  awarded  a 
to  build   V/4   miles  of  switch  near  El' 
ton,   Ind.,.     There  is  30,000  yds    of  r, 


©Rogers  &  McCormick.  contractor' 
been  given  a  subcontract  on  the  Bloon 
Southern  R.  R,,  near  Bloomington,  Ind 
&  Sons,  St.  Louis,  Mo.,  are  the  gener 
tractors. 

©Walter  Smith,  contractor,  has  been 
ed  20,000  yds.  excavation  near  Bloomint 
the  Bloomington  Southern  R.  R, 

The  Chesapeake  &  Ohio  R.  R.  has  v 
der  way  on  the  road  between  Cincinn: 
and  Richmond,  Ind.  The  railroad  ys 
Boston,  Ind.,  are  Hearing  completion. 

The     Northwestern     Elevated    R.   R 
Merchants'  Loan  &  Trust  Bldg.,  Chica; 
proposes   to   extend   its   line  this  sprint 
its  present  terminus  at  Central  .Ave.  in 
ton,  north  about  a  mile  to  Liiidcn  and 
Aves.  in  Wilmette. 

Iowa. 
An  effort  is  to  be  made  in  Colesburg. 
raise  the  necessary  $40,000  bonus  to  seci 
construction  of  the  proposed  line  of  th 
ley  &  Iowa  Northern  R.  R.  through  that 
The  Federal  Construction  Co.,  Mu^ 
has  applied  to  the  City  Council  of  Mu- 
la.,  for  a  franchise  for  a  street  railwi 
tern,  and  for  the  privilege  of  erecting  n 
plant  in  Mad  Creek  bottom,  near  Mom 

Kansas. 

®Sub-contracts  for  work  on  the  new 
City  &  Cimarron  Valley  R.  R.  (Sa: 
line),  running  southwest  from  Dodge 
Kan.,  have  been  let  by  Ransom  &  Coe 
tawa,  Kan.,  the  general  contractors,  : 
lows : 

Jliles  2  and  3  let  to  J,  C.  .\llen.  10  teams. 
Miles   4  and   5   let   to   G    W.   Galegor,  11    ' 

-Also  wmU  work  some  tiired  teams. 
Miles  6  and  S  are  being  done  by  Ransom  ,< 
with  two  of  their  own  16-te'am  outfits 
Mile  7  let  to  Thompson  &  Sons,  1"  teams. 
Miles  9  and  3.5.  J.  L..  Keller.  10  teams. 
-Miles  10.   11,   16.   17,  IS,  36  and  37.  Coll  &  ' 

35  teams. 
Mile  13.  J.  N.  Athey.  ."  teams. 
Mile  14.  Clarence  Milbern,  5  teams. 
Mile  15.  F.  X.  Hanson,  6  teams. 
Miles  19,  20  and  21.  W.  B.  Ross.  12  teaii.s 
Mile  22,  Goddard  Brothers,  6  teams. 
Miles  23  and  24.  N.  L.  Shultz.  S  teams. 
Miles  25,  26  and  27,  J.  B.  Fields,  15  teams. 
Miles  28  and  29,  Sam  McLain,  7  teams. 
Miles  30  and  31.  Shaw  &  Johnson,  14  team 
Mile  32,  Edward  Lee,  20  teams. 
Mile  33.  Parker  &  Jarvis,  22  teams. 
Miles  50.  51,  52.  53  and  54,  S.  H.  Fields,  H  '  ' 
Miles  55,  56,  57.  5.S  and  59,  Pat  Gleason.  8  :'' 
Lontract  for  hauling  material  let  to  C.  !.• 

&  Sons,  20  teams. 
Contract   for   the   bridge   work   has  been 

the  Blodgett  Construction  Co. 
Very   little   work   has   been   done  on  thil" 
so    far   on    account   of   the    frost  not  li " 
the    ground    until    Feb.    20th,   and  since'; 
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•ou   of  the  heavy   snows.     .\11    these 

wi  be  at  work  by   Marcli    10.     Most 

m  ie  on  the  ground  and  the  balance 

.  .i      The   material    has    turned   out 

X-  and  is  all  good   fresno  work. 

;ots  of  work  for  se\  eral  montlis 

for   men   and   teams.      The    few 

k  not  yet  let   may   be   let   some 

It  may  be  decided  to  give  it  to 

the  line,  but  this  has  not  been 

,-  1,-  present  time. 

iai!of  the   Missouri    Pacific    Ry.    have 
ceihat  the  company  will  build  a  switch 
1  juv   freight  distributing  station   and 
ith  improvements  at  Arma,  Kan. 
Hchinson  &  Western   Interurban   R. 
rently  incorporated  as  ncted  in  our 
ueias  submitted  a  proposition  to  the 
•rol    Club    of     Hutchinson,    the    sub- 
'tcli  is  as  follows:     Capital  stock 
>!iares   at   SlOn   each.     Standard 
he  built  west   from    Hutchinson 
Ison,  with  probable  extension  to 
■tat   Bend.     Track   to  be   of  70- 
i    d  road   to  be  equipped   with   other 
f     power.      Money   to   be    raised    by 
k    in    llutcliinson    .ind    territory 
lis   voted   by   municipalities   and 
company.      Road     to     be   built 
-on  lo  Hudson  in  three  sections 
;ich.      Stock   subscribers   to   pay 
:;cn  tlie  right  of  way  is  secured 
,^-tuaIly  commenced,   and  "25  per 
lie  of  the  first  1-5  miles  is  ready 
The   first   50   per   cent   to   be 
:iding  the  first  15-mile  stretch,  and 
1.1  ing  50  per  cent  in  constructing  the 
'c>  section.     The  balance  needed 
I-  road  to  be  secured  by  a  Con- 
or bond  issue.     The  incorpora- 
M  preliminary   expenses,   taking 
Others   are   not   to   pay   any- 
n   liie  construction  is  actually  begun, 
r  1    club     to     appoint     committee    to 
Mints  and  see  that  funds  are  properly 
P.    Roehr.    Hutchinson,    Kan.,    is 

I  i.anager. 

Kentucky. 
>  itucky-Tennessee  Traction   Co.,   the 
r  on  of  which  was  mentioned  in  our 
u  proposes  the  construction  of  a  28- 

II  from  Hopkinsville  to  Guthrie.  Sur- 
a  been  made,  but  the  construction 
t  lave  not  been  let  as  yet.  Nat  Gaither. 

■  '",  Ky.,  is  President. 

Louisiana. 

Vmcil  of  St.  Martinville.  La.,  through 
i<  of  the  taxpayers  has  ordered  .an 
1    be  held  on  April  1  for  a  5  mills  tax 

I  ears   in    favor   of    the    New    Iberia. 

II  &  Northwestern  R.  R.  F.  M.  Welch 
1  -T  of  the  road. 

"iv  Iberia.  Lafayette  &  Northwestern 
A.  Genung.  Chief  Engineer,  New 
].,  is  now  having  preliminar}-  surveys 
Fl  a  line  from  Eunice,  La.,  to  New 
'...  S3  miles, 
rtland     &     Southeastern    R.    R.    has 

■  ider  way  for  its  projected  line  from 
I  .\rk.,  to  Lake   Providence.     At  last 

le  survevors  were  working  in  the 
■_f  Oak  Grove.  La.     E.  S.   Price,   St. 

).,  is  Chief  Engineer, 
ttion  has  been  made  to  the  Progres- 
!  ne  of  Monroe,  La.,  looking  to  tlie 
I  on  of  a  railroad  from  that  place 
I  River,  a  distance  of  20  miles.  The 
:  be  built  primarily  to  open  up  timber 
:i  the  company  building  it  will  erect 
ill  at  Monroe. 

I  Maryland, 

lestern  Marv-land  Ry.  is  acquiring  val- 
|;iperty  in  Cumberland,  Md.,  for  the 
(on  of  a  new-  passenger  depot,  freight 
.  ards  and  two  new  bridges.  No  of- 
Jrmation  has  as  yet  been  available. 
:'ratt,    Baltimore,    Md.,    is    chief    en- 

s  of  the  Western  Maryland  Ry..  H. 
I  Chief  Engineer.  Baltimore.  Md..  are 
'   for  the   improvements  contemplated 


pn  tJie  Marylan<l  ui\:>ion  These  include  ad- 
ditional sidmes  ixiwoc:!  il.igerstown  and 
Cumberland,  new  sMiio!i>  ;,:  I  lagcrstown  and 
Cumberland,  with  ;\(lditi..!i:i:  i.rrminals  at  the 
last-named  point,  Tliis  u.ik  will  be  rushed, 
so  as  to  have  the  inipro\  e';ieins  readv  for  the 
increased  trade  wliicli  will  c  me  to  the  road 
when  the  Connellsville  ex:ci:>ion  is  opened. 

Massachusetts. 

^•Bids  will  be  recei\eil  in::;!  noon.  .March 
12,  by  the  Boston  Tr.'.n<ii  Commission.  B. 
Leighton  Bcal,  Secretary,  ].".  r.eacon  St..  Bos- 
ton, Mass..  lor  building  section  1  of  the  Boyls- 
ton  St.  subw.-iy,  open  incline  and  two-track 
subway  extending  from  Kenniore  S;.  to  Mas- 
sachusetts .Ave.,  a  distar.ce  of  about  1.900  lin. 
ft.  Specifications  .nid  forms  of  contract  can 
be  obtained  at  15  Beacon  St.,  8tb  floor. 

Michigan. 

Right  of  way  is  being  secured  for  the  con- 
struction of  the  proposed  exten.sion  of  the 
Michigan  Central  R.  R.  from  Owendale  to 
Pineberg  by  way  of  Elkton,  Mich.  G.  H. 
Webb.  Detroit,   Mich.,  is  chief  engineer. 

Surveys  are  reported  under  way  for  an  ex- 
tension from  Crystal  Falls  to  Iron  River  for 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  It 
is  said  that  John  .Marsch,  Chicago,  III.,  has 
the  construction  contract. 

.4t  a  recent  mass  meeting  of  the  citizens  at 
Croswell,  Mich.,  the  proposition  of  the  Port 
Huron  &  Northern  Ry.  Co.  to  build  a  gasoline 
road  into  the  Thumb  section  of  Michigan  was 
endorsed.  The  citizens'  organization  entered 
into  an  a.greement  with  the  Port  Huron  & 
Northern  Railway  Co.,  which  is  composed  of 
Detroit  and  Port  Huron  capitalists,  that  the 
city  would  give  the  new  company  a  bonus 
of  $10,000.  sites  for  depot  and  yards  and  a 
right-of-way  through  the  city.  In  return  the 
gasoline  railroad  promoters  guaranteed  to  the 
association  that  they,  would  have  their  line  in 
operation  from  Port  Huron  to  Croswell  by 
Dec.  1,  1912,  unless  prevented  by  causes  beyond 
their  control,  or  they  would  forfeit  their  bonus 
money,  which,  according  to  the  notes  issued, 
is  not  payable  until  the  road  is  in  working 
order. 

The  Le  Saut-Les  Cheneaux  Ry.  Co.  is  proj- 
ecting a  36  to  41-miIe  line  from  Sault  to 
Cederville  and  Hazel,  or  what  is  known  as 
Les  Cheneaux  Islands,  and  thence  by  ferry 
to  Cheboygan,  Mich.  Preliminary  surveys 
have  been  made.  The  company  has  not  been 
incorporated  as  yet,  and  none  of  the  capital 
for  construction  has  been  secured.  .X.  S. 
Robinson,  Sault  Ste,  Marie,  Mich.,  is  Chief 
Engineer. 

Minnesota. 

The  Northern  Pacific,  according  to  informa- 
tion from  St.  Paul,  Minn.,  is  planning  to  com- 
plete the  double  track  from  Philbrook,  Minn., 
to  Rices,  giving  the  company  a  double  track 
system  from  St,  Paul  to  DiKvorth. 

Plans  are  being  prepared  by  Charles  S. 
Frost.  Chicago,  111.,  architect,  for  the  con- 
struction of  the  proposed  Great  Northern  de- 
pot at  Minneapolis,  Minn.  The  cost  of  the  work 
is  estimated  at  S2.000,iXlO. 

Duluth  and  the  Ranges. 

BY    PETER    E.    XIE.^CnER. 

®John  Runquist,  Duluth,  Minn.,  the  rail- 
road contractor  who  was  awarded  the  con- 
tract for  the  construction  of  the  Mesaba  Elec- 
tric R.  R.  for  a  distance  of  34  miles,  will  start 
his  work  immediately.  He  has  let  the  bridging 
and  timber  work  to  Edward  Gallagher.  This 
proposition  w-as  financed  by  Tucker.  .Anthony 
&  Co.,  of  Boston,  and  their  C.  E.  Thomas  is 
Chief  Engineer  of  this  work.  The  work  is 
to  be  completed  bv  Oct.  1. 

®P.  C.  Pastoret  of  the  Pastorct-Lawrence 
Co.,  was  a  caller  this  week  and  reported  that 
thev  had  been  awarded  a  small  sewer  con- 
tract bv  the  city  of  Eveleth.  amounting  to 
about   $5,000. 

®The  Roberts-Kingston  Co..  Duluth  con- 
tractors, were  awarded  a  very  nice  contract 
by  the  Republic  Iron  &  Steel  Co.  a  few  days 
ago.     It  is  a  steam  shovel  job  and  consists  of 


loading  2,000,000  tons  of  ore.    They  will  start 
on  this  work  March  15  to  .\pril  1. 

E.  P.  Kimball  of  Kimball  Brothers,  con- 
tractors, was  a  caller  at  this  office  a  sliort 
while  ago.  They  are  engaged  at  the  pres- 
ent time  in  doing  some  draina.ge  work  in 
Xorthwestern  Canada.  Mr.  Kimball  states 
they  have  been  very  successful  in  this  con- 
tract, and  have  about  one  and  one-half  year's 
more  work  to  finish  up. 

Robert  W.  Kno.x,  superintendent  for  A. 
(iutlirie  &  Co.,  in  charge  of  some  of  their 
work,  was  in  to  see  us.  He  said  that  their 
work  in  Canada  was  progressing  very  nicely. 

H.  T.  Hazen,  Chief  Engineer  of  the  Duluth. 
Winnipeg  &  Pacific  R.  R..  and  who  is  in 
charge  of  one  district  on  the  construction 
lit  the  Canadian  Northern  east  of  Port  -Ar- 
thur, embracing  285  miles,  was  a  visitor  in 
Duluth  a  few  days  ago,  .\skcd  if  the  Ca- 
nadian Northern  R.  R.  is  going  to  build  any 
grain  elevators  or  coal  docks  in  Duluth,  he 
said:  "Ves,  I  think  it  will,  but  just  when.  I 
am  unable  to  say.  Water  front  property  has 
been  acquired  suitable  for  those  improve- 
ments. There  is  nothing  definite  as  yet."  Mr. 
Hazen  says  that  the  work  of  construction  on 
the  Canadian  Northern,  eastward  from  Port 
.\rthur,  is  progressing  as  favorably  as  could 
be  expected.  There  are  2,500  men  engaged  at 
the  work  in  his  district.  The  Canadian  North- 
ern is  being  constructed  through  a  sparsely- 
settled  region,  north  of  Lake  Superior.  There 
are  places  where  it  is  necessary  to  carry  sup- 
plies 60  miles  or  more.  This  is  a  territory 
which  many  think  will  yield  mineral.  The 
road  will  open  up  at  least  one  known  iron 
ore   district. 

E  T.  Foley,  of  Foley  Brothers,  railroad 
contractors  in  St.  Paul,  spent  a  couple  of 
days  in  this  city  recently.  "Their  firm  is  very 
busy  at  the  present  time,  as  they  iiave  a  great 
many  contracts  under  construction  in  differ- 
ent sections  of  the  country. 

Greer  Thompson,  General  Superintendent 
for  the  Drake  &  Stratton  Co.,  stripping  con- 
tractors on  the  iron  range  near  Duluth,  and 
who  is  spending  the  w-inter  in  the  South 
for  his  health,  is  quite  ill  at  the  present  time. 
The  last  reports  were  that  he  was  being  taken 
under  a  doctor's  care  to  Los  .Angeies.  -All  of 
his  friends  in  this  territory,  and  there  are 
many,  sincerely  hope  that  Mr.  Thompson  will 
recover  rapidly,  and  we  will  expect  to  see  him 
back  here  on  the  job  very  soon. 

W.  M.  Barnard,  the  contractor,  has  already 
started  on  his  "25  miles  of  railroad  work  that 
he  has  in  the  northern  part  of  this  state,  and 
has  sublet  some  of  it  to  Contractor  Elwell. 
who  has  already  started  to  build  his  camps. 

H.  -A.  Tohann  and  II.  R.  Cope  of  the  Taylor 
Iron  &  Steel  Co.,  spent  a  couple  of  days  in 
-the  city  recently.  They  seem  to  be  well 
pleased  with  the  result  of  their  trip,  and,  i 
believe,  in  the  future  will  pay  very  close  at- 
tention to  this  territory. 

W.  F.  King  of  W.  F.  King  &  Co..  general 
contractors,  was  a  caller  at  this  office,  and 
stated  he  had  four  or  five  small  concrete 
jobs  that  he  is  working  on  at  the  present 
time. 

J.  W.  Magill.  assistant  manager  of  the  Du- 
pont  Powder  Co.  at  Kansas  City,  Mo,,  was 
in  to  see  us  recently.  He  stated  that  busi- 
ness in  general,  especially  in  the  contracting 
line,  looked  very  good  to  him,  and  he  thought 
the  contractors  should  enjoy  a  very  suc- 
cessful season. 

The  situation  at  Duluth  is  improving  right 
along.  There  arc  quite  a  few  contracts  in 
sight,  and  the  season  of  1912  should  be  a  very 
busy  one  for  contractors  in  this  vicinity.  There 
is  a  lot  of  work  to  be  done  up  here,  and  a 
lot  more  being  talked  about.  Men  are  not 
very  plentiful,  and  tlicre  will  have  to  be  a  lot 
of  laborers  coming  into  this  territorj-  or  there 
will  be  quite  a  shortage  when  the  work 
starts   up. 

Mississippi. 

Citizens  of  Meridian,  Miss,,  have  voted  a 
$50,000  bond  issue  for  the  Meridian  &  Mem- 
phis R.  R..  which  it  is  proposed  to  build  from 
Meridian    to    L'nion.    Newton    County,    to    a 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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connection  with  the  Xew  Orleans,  Mobile  & 
Chicago  R.  R.  It  is  understood  t!i;i!  the  Cot- 
ton States  and  Burkwaltcr  Lumhci  Railroads 
have  been  secured  and  that  hcavtr  rails  will 
he  placed,  which  wid  require  tile  building  in 
of  only  about  1-j  miles  to  complete  the  line 
to  Meridian  from  Union.  The  -St.  Louis  & 
San  Francisco  R.  R.  is  believed  to  be  behind 
the   new    road. 

The  Illinois  Central  and  the  Yazoo  &  Miss- 
issippi Valley  R.  R.  are  believed  to  lie  con- 
sidering building  a.  new  line  out  of  Jackson 
to  Redwood,  a  station  on  the  main  line  of  the 
^'.  &  -M.  V.  line,  eight  or  ten  miles  north  of 
Vickslnirg.  Sucli  a  line  would  be  about  10 
miles  long  and  could  be  used  for  heavy 
freight  traffic  between  Jackson  and  Memphis, 
e.specially  when  traffic  is  interrupted  on  the 
Jackson-Clarkedale  line  by  high  water,  or 
other  causes. 

Missouri. 

®Thc  contract  I'or  constructing  two  street 
car  tunnels  under  the  tracks  which  enter  the 
Kansas  City.  Mo.,  union  depot,  has  been  let 
bv  the  Kansas  Citv  Terminal  Co.  to  C.  F. 
Betz.  Sioux  City,  la.,  at  $56,000.  The  job  in- 
volves about  i:-i-").ii(M)  cu.  yds.  of  earth,  and  6o 
men  and  80  teams  will  be  used. 

The  Kansas  City,  Ozark  &  Southern  Ry. 
is  considering  the  construction  of  three  new 
lines  out  of  Ava.  one  to  run  to  Rockbridge,  tlie 
second  to  llauunond  ami  the  third  to  Brad- 
leyville.  Preliminary  surveys  only  have  been 
made,  and  the  matter  of  securing  the  con- 
struction capital  has  not  been  settled.  J.  B. 
Quigley,  Ava..  Mo.,  is  Vice  President  and 
Chief    Engineer. 

E.  S.  AlcCarty.  New  Madrid.  Mo.,  president 
of  the  St.  Louis  &  Missouri  Southern,  is  re- 
ported to  have  announced  that  the  line  has 
been  completed  from  Marston,  Mo.,  to  Mad- 
rid, Mo.,  a  distance  of  10  miles,  and  tliat 
work  will  be  pushed  this  summer  on  an  ex- 
tension north  to  Thebes  bridge,  giving  the 
line  a  total  length  of  40  miles. 

Kansas  City,  Mo.,  and  Vicinity. 

(  ricgul.m;    correspoxi)I';.xck.  ) 

®Sten  Lund  came  in  from  the  Canadian 
wilds  the  other  day.  Mr.  Lund  has  taken  a 
lar.ge  contract  on  the  Grand  Trunk  R.  R.  in 
that  country  and  is  bnsv  these  days  getting 
equipment  assembled  with  wdiich  to  do  the 
work.  Besides  having  the  above  work  to 
do.  Mr.  Lund  states  he  has  another  proposi- 
tion  or  two   in   view   that  look  good. 

C.  \V.  Marshall  is  in  the  city  from  his  work 
in  .Arizona.  The  Santa  Fe  contract  on  which 
Mr.  Marshall  is  engaged  is  rapidly  ncaring 
completion.  It  has  been  done  rapidly  and  no 
doubt  has  been  a  highly  satisfactory  piece  of 
work   to  all  concerned. 

There  seems  to  be  but  verv  little,  if  any 
question,  but  that  the  Chicago,  Milwaukee  & 
St.  Paul  will  do  a  large  amount  of  double- 
track  work  in  Iowa  this  season.  Xo  definite 
word  has  been  given  out,  but  it  has  been 
stated  unofficially  that  the  letting  of  this  im- 
portant contract  will  take  place  about  the 
l")th   of   March. 

W.  M.  Spencer  made  a  fiying  trip  to  St. 
Louis  this  week.  Work  on  .\lr.  Spencer's  E.x- 
celsii)r  Springs  work  is  in  full  blast  and  niov- 
in,g  along  in  fine  shape. 

While  news  of  the  actual  construction  of 
the  new  depot  here  is  of  little  value  to 
many  of  our  friends,  still  it  is  of  such  im- 
jjortance  to  Kansas  City  that  we  wish  to  say 
that  during  the  past  ten  days  the  steel  work 
has  been  rapidly  going  forward.  It  will  not 
be  long  until  the  skeleton  form  will  be  in 
place  and  the  outline  of  the  new  station  will 
be  seen.  Grading,  however,  will  continue  for 
some  time  to  come.  Sotne  of  the  more  im- 
portant contracts  involving  the  removal  of 
thousands  of  yards  of  earth  and  rock  have 
not  yet  been  touched.  .Approaches  must  be 
prepared  and  the  heavy  grades  within  the 
city  limits  will  soon  be  no  more.  Xot  onl> 
is  Kansas  City  proud  of  this  gigantic  project, 
but  every  one  in  the  county  who  knows  K.in- 
sas  City  and  its  splendid  spirit  joins  in  this 
feeliiu'  of  sincere  satisfaction. 


T.  Fitzpatrick  has  just  recei\cd  his  new  re- 
xolving  shovel  and  it  will  be  on  city  work 
inside  of  the  ne.xt  ten  days. 

Mr.  Wm.  List  of  List '&  Gifford  has  been 
on  the  sick  list  for  the  past  few  da\  s.  lie 
is.  however,  much  improved  at  this  writing. 

K.msas  City  was  fortunate  enough  to  es- 
cape the  severe  storm  that  .gripped  the  greater 
portion  of  the  country  last  week.  ;ind  consc- 
(|uently  plans  for  gr;iding  have  not  been  in- 
terfered with.  Much  of  the  work  laid  out  lias 
not  been  even  let  to  contract  as  yet.  and  none 
of  it  started,  but  it  is  now  only  a  question  01 
days  liefore  the  grader  will  lie  M  work  Mill 
time. 

New   Mexico. 

Steiis  are  being  taken  for  finaiivin.g  the  \irii 
posed  extension  of  the  St.  Louis.  Rock\ 
Mountain  &  Pacific  R.  R.  O.  H.  B.  rurnci-, 
Chief  Engineer,  Raton.  X,  Mex.  from  Cte 
Park   to   Taos. 

New  Jersey. 

Frank  Battles,  Syduew  L,  Wrigiit  and  Red- 
man Wright,  all  of  Phil;idelplii:i.  Pa.,  who 
recently  purchased  the  New  Jersey  &  Penn- 
sylvania Traction  Co.;  of  Trenton,  are  under- 
stood to  be  planning  to  rebuild  the  entire 
system.  The  company  has  lieen  operating  40 
miles  of  line,  connecting  Princeton.  Lawrence- 
ville,  Trenton,  Xewton,  Morrisville,  Yardlex. 
Xewton,  Taylorsville  and  Xew  I  lope.  Pa., 
and    Lambertsville.    X.    J. 

New  York. 

•J«Bids  are  asked  until  noon,  March  -'2  (re- 
advertisement),  by  the  Public  Service  Com- 
mission, Travis  H.  Whitney.  Secretary,  154 
Xassau  St.,  New  York  City,  for  the  construc- 
tion of  Section  No.  ■2-A  of  the  Lexin,gton  .Ave. 
Rapid  Transit  R.  R..  including  th^;  underlying 
portion  of  the  Canal  St.  Rapid  Tr.-msit  R.  R. 
or  Route  X'o.  20.  The  points  within  the  cit> 
between  wdiich  the  said  part  is  to  run  and  the 
route  or  routes  to  be  followed  are  briefly  as 
follows :  Section  No.  2-.A  :  Beginning  at  a 
point  under  Broadway,  about  90  ft.  north  of 
the  center  line  of  Walker  .St.  ;ind  extending 
thence  northerly  under  Broadway  for  530  ft. 
to  a  point  about  50  ft.  north  of  the  center 
line  of  Howard  St.,  including  the  underlying 
portion  of  the  Canal  St.  Rapid  Transit  R.  R., 
or  Route  Xo.  2(1.  extending  under  Canal  St. 
and  Broadway  and  under  and  across  the  por- 
tion of  the  Lexington  .-\ve.  route  above  de- 
scrilied  a  distance  of  about  157  ft.  The  gen- 
eral plan  of  construction  calls  for  a  subsur- 
face railroad  having  four  tracks  for  such  por- 
tion of  the  Lexington  .Ave.  route  and  two 
tracks  for  such  underlying  portion  of  the 
Canal  St.  route :  all  of  which  are  more  par- 
ticularly indicated  on  the  contract  drawings. 
The  method  of  construction  will  be  by  trench 
excavation  under  cover,  unless  otherwise  per- 
mitted by  the  commission. 

.\  report  from  X''ew  York  Cit\  stales  that 
the  Erie  R.  R.  is  contemplating  electrifying 
2118  miles  of  its  suburban  lines.  It  is  stated 
that  the  company  will  spend  $12,000,000  as  a 
starter  and  the  work  will  require  three  years. 
Under  the  plan,  the  Hudscm  &  Manhattan 
Terminal  Co.  will  build  two  more  tubes  under 
the  Hudson  River  to  the  Church  St..  New 
York,  terminal,  when  the  Eric  completes  its 
electrification. 

The  145th  St.  Crosstown  R.  R.  Co.  of  Xew 
York  City  has  been  incorporated  and  pro- 
poses to  operate  a  street  surface  railroad.  The 
incorporators  are  H.  M.  Fisher,  Plainficld, 
.X.  J..  E.  F.  J.  Gaynor  and  G.  Keegan,  New 
York   City. 

The  Elmira,  Corning  &  Waverly  R.  R. 
(electric),  Waverly,  N.  Y.,  is  taking 'steps  for 
extending  to  Owego.and  Corning. 

Tlie  Lehigh  Valley  R.  R.,  E.  B.  Ashley. 
Chief  Engineer,  New  York  Citv,  is  contem- 
plating starting  work  in  the  spring  on  a  new 
line  to  .\uburn.  The  road  will  be  an  exten- 
sion from  Geneva  to  Cayuga  village,  at  the 
foot  of  Cayuga  Lake,  and  will  connect  with 
tlie  old  Cayuga  Lake  R.  R.,  part  of  the  Le- 
bi.di  .system.  It  will  shorten  the  route  to 
._\nbu_ni_  bv  lilt  or  lO  miles  and  will  ))e  used 
for    freight    exclusively.      This    new    line    will 


parallel  the  Central  tracks  across  the 
a  distance  of  a  little  over  a  mile,  and 
use  the  bridge  built  by  the  Xew  York 
tnil. 

North   Carolina. 

It  is  reported  that  J.  M.  Turner,  \i,l 
Ga.,  wlio  recently  resigned  his  position  asl,,' 
rral  manager  of  the  Georgia  &  Florida  1,1 
road,  is  preparing  to  Imild  a  new  railro; 
North    Carolina. 

North    Dakota. 

Surveyors  have  gone  over  a  portion  oL 
proposed  right  of  way  for  the  Great  NorlL 
R.  R.  Co.'s  contemplated  extension  from  1|„ 
dan,  N.  Dak.,  to  the  Sidney  branch  in  "L 
tana,  tapping  a  rich  agricultural  section,  i 
Ohio. 

Bids  are  reported  to  have  been  receivtm 
J.  .\.  .\twood,  Pittsburgh,  Pa.,  Chki  M. 
neer  of  the  Pittsburgh  &  Lake  Erie  rI 
for  the  grading  work  for  a  portion  oifce 
line  of  the  new  Lake  Erie  &  Eastern  R.  Iji 
is  understood  that  the  section  on  which  ds 
were  asked  extends  from  a  point  betoi 
Louisville  and  Struthers  to  Maunice  1 
Youngstown. 

The   Northern   Ohio   Traction  &  Light 
Akron,    O.,    is    reported    to     be    planiiin 
double    track    a    portion    of    the   line  bet 
Canton  and  Akron.     It  is  said  that  the  diJe 
tracking    in    Canton    will    e.xtend    from   ;,•( 
Junction    to    Reedurban,    and    the   other  t- 
tion  of  the  double  tracking  will  be  laid  ar 
^lassillon. 

As  the  result  of  an  inspection  of  the  git 
crossing .  at  the  entrance  of  Garfield  Ik, 
Cleveland,  O.,  by  officials  of  the  Pennsyhja 
and  Wheeling  &  Lake  Erie  Railroads  vi 
Cu}-ahoga  County,  definite  steps  will  prol 
be  taken  toward  its  elimination. 

Regarding    the    report    that    the    Cincii 
Hamilton   &   Dayton   Ry.   was  planning  t 
some    double-track    work    between    Cinciiui 
and  Toledo,  we  are  advised  that  '.here  is  th- 
ing contemplated  along  this  line   for  the  it- 
ing   season. 

It  is  now  understood  that  the  Erie  F. 
double-track  work  in  Ohio  will  be  started  « 
month.  On  Feb.  28  the  directors  of  this  id 
authorized  the  issuance  of  $10,000,000  -itr 
cent  3-year  notes  to  complete  the  dtfc 
tracking   of   the   line   to   Chicago, 

Oklahoma. 

The  election  held  at  Oklahoma  City,  Ci., 
to  vote  on  the  question  of  issuing  bond.-(i 
secure  the  construction  of  the  Oklahoma  n 
&  Northwestern  R.  R.  to  connect  WoodV.-d 
and  Oklahoma  City  resulted  in  the  passag)f 
the  bonds. 

.\  proposition  has  been  submitted  toie 
Commercial  Club  of  Mc.\lester,  Okla  0 
build  a  railroad  25  miles  to  the  soiithwe:.o 
--\shland  for  $200,000,  the  Mc.\lester  pOc 
to  take  over  ,the  Sallisaw.  Mc.MesteSt 
Southern,  seven  miles  of  which  is  graded,!- 
gether  with  the  right  of  way,  which  h;.s  ;'i 
secured.  A  committee  has  been  appoi.'d 
to  secure  this  road,  wdiich  is  now  owneny 
AIc.Alester  people.  It  is  later  proposed  tot- 
tend  to  Lehigh  to  connect  with  tb.e  Miss.i, 
Oklahoma  and  Gulf  or  the  Oklahoma  n- 
tral, 

Oregon. 

The  Portland,  Eugene  &  Eastern  Ry.  (  C' 
trie),  Jas.  L.  Lainbirth,  Chief  Engineer,  u- 
gene,  lias  a.sked  for  additional  franchises  it 
its  street  railway  system  at  Eugene.  ^  K 
company  is  also  planning  on  building  a  fi- It 
line  through  the  truck  gardening  repioiM 
Ward    Junction. 

The  Southern  Pacific  Ry.,  D.  W.  Canii". 
General  Superintendent,  Portland,  Ore.,  M 
authorized  the  expenditure  of  $100,000  foiK 
construction  of  a  freight  bouse  on  the  si 
side  of  Portland.  .  It  will  be  200x50  ft  >( 
brick   and    concrete. 

Pennsylvania. 

®McMenaniin  &  Sims.  Arcade  Bldg..  )'• 
adelphia.  Pa.,  have  Iiecn  awarded  the  it- 
tract  for  double  tracking  for  the  Pennsyhu 
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1  Honey  Pot  to  Xescopeck,  on  the 
unfJivision, 

.  "i-stern  Maryland  Ry..  II.  R,  Pratt, 
"  E;ineer.  Baltimore.  Mil.,  is  consider- 
iilaing  its  freight  yard  at  York.  Plans 
•i.ibeen  worked  out  in  detail  as  yet, 
;  J  under.stood  that  the  improvements 
le  ;ide  at  a  comparatively  early  date. 
.  est  Side  Electric  Street  Ry.  Co. 
arl'oix.  Pa.,  has  completed  surveys  for 
•ot  ruction  work  under  a  franchise  re- 
s»nted  hy  the  Borough  Council  of 
;vv.e.  and  it  is  expected  tliat  actual 
wllie  started  in  the  near  future 

South    Carolina. 

hng  of  the  rails  on  several  routes  of 
re  villc,  Spartanburg  &  .\nderson  Ry. 
.  rsi>n.  S.  C.  has  been  .started  and  it 

;at  the  line  will  he  open  for  oper- 

:i  month. 

Tennessee. 

..f  Martin   -Mill   Pike  and   Vestel. 

xville.  have   organized   the   Ves- 

nent    .Association,    with     Dr.    \V. 

! 'resident,   with   the   iihject   of   se- 

-.iict   car   line    for    this   portion   of 

1  nxville.     The    Knoxvillc   Railway   & 

1     will  lie  iK-titioned  to  extend   its   line 

11. 

Texas. 

a  s    Sigler,    Houston,    Tex.,    has    been 

.    !u-  contract  by  Major  Eari  T.  Brown, 

or,  Galveston,  for  constructing  a 

from  Downs  Station  to  the  sites 

•mient    lock  and  dam.     The   spnr 

;  i'.8  mile  long;  the  contract  price 

■  lii.tniti. 

r  -nients  are  stated  to  have  been  com 

•  the  proposed  interurban   line   from 

Waco  ard   it   is  said  L'la;   the  work 

Minleted  in  18  months.     It  will  be  131 

id  will  touch   Ennis.  Waxahachie, 

i  Italy.     J.  F.  Strickland.   Dallas, 

It  oi  the  Texas  Traction  Co.,  is  at  the 

^ihe  new  project. 

-   &■    Pacific   Rv.   Co.   has   a   team 

ring    the    gradin.g    for    a    second 

.V  len   Dallas  and  Fort  VV,)rth.  which 

Elected    will    he    finished    during    the 

isville    Street    &    Interurban    Ry. 

•isville.  which  will  operate  street 

in    lines    within    and    near    that 

1   its  charter.     The  capital   stock 

iid  the   incorporators   are:     S.   A. 

contractor,    of    San    Benito :    S. 

iKiii  of  Brownsville,  and  H.  L.   Bor- 

F  louston.     They  are  also  lirst-year  di- 

ron  the  Mexico.  San  .\ntonio  &  Gulf 
nrmerly  Crystal  City  &  Uvalde  R.  R.") 
II pushed  as  rapidly  as  possible  and  the 
I,  rs  expect  to  start  laying  rails  at  the 
:i  n  with  the  International  &  Great 
^t  within  a  short  time.  There  is  now 
l>  employed  on  the  work  and  the  road- 
■  a  distance  of  several  miles  is  being 
1|  The  new  line  will  give  San  .\ntonio 
5  connection  with  the  Gulf.  A.  R. 
nice-president  and  general  manager  of 
I  any.  Crystal  Citv.  Texas,  is  in  charge 
lork. 

3;ements  have  been  made  bv  the  Cole- 
iiriled  Brick  Co..  with  the  Gulf.  Colo- 
!>anta  Fe  Ry.  for  the  construction  of 
irom  the  main  line  of  the  Santa  Fe  to 

plant,  at  Coleman.  Tex. 

1  is  under  consideration   for  the  con- 

of  an  interurban  line  from   Bellvillc 

I  range.    It  is  proposed  to  raise  Sl.Oon 

»'    preliminary    arrangements,    making 

and  securing  right  of  way.    C.  J.  Ro- 

La  Grange.  Tex.,  is  President  of  the 

y   citizens'   organization. 

kIcSweeney    Construction    Co;,    IIous- 

..  has  begun  grading  work  for  a  spur 

e   main    line    of    the    International    & 

orthern   to  the  new  coal   mine  which 

opened  by  the  Southwestern  Fuel  Co., 

lies  rorth  of  Calvert.     There  will  be 

-      f  roadbed   to  he   graded,   and   the 


fuel    company    exii.cts    t.    :,c    shipping    coal 
witimi   the   next    !'•"   A:i\>. 

Utah. 

It  is  expected  that  the  San  Pedro.  Los 
.\ngeles  &  .Salt  Lake  K  R  will  hav,-  work 
started  this  sprin-  mi  a  In  mile  branch  line 
from  St.  John  Siaiion  i,.  ihe  mining  camp  at 
Ophir.  It  is  probable  [!i;ii  the  Ctah  Con- 
struction Co..  Ogden.  a>  >.i..n  as  it  finishes 
its  work  oil  the  Moapi  br.nich,  will  remove 
its  outlit  to  the  new  branch  ,it  Opliir. 

The  charter  of  the  Centr.il  Pacif.c  Rv.  Co..  a 
subsidiary  of  the  Southern  Pacific,  has  been 
amended  tn  empower  tlu  compiny  to  pnr- 
cha.se,  own.  hold  or  extend  the  Central  Cali- 
fornia R.  R..  Chicago  S:  Northeii  R.  R.. 
Fernley  &  Lnsscn  R.  R,  Goose  Creek  & 
Southern  R.  R..  Mndnc  .Vorlhern  R.  R.  and 
Oregon    Eastern    K.    R. 

Virginia. 

Tlie  Marinn  &■  Rve  \'alky  and  Virginia 
Southern  Ry.  Co. 's.  of  which' J.  C.  Campbell. 
Marion  \'a..  is  president  and  general  manager, 
are  planning  the  construction  of  a  new  line. 
The  extension,  covering  a  distance  of  from  K' 
to  1_'  miles,  will  connect  I'airwooti.  Ya..  with 
Konnarock.  Ya.  Surveys  will  begin  earh 
in  March  and  the  rmite  to  be  taken 
is  up  Fox  Creek  from  l-"airwood  to  its  head, 
thence  west  of  Mt-  Roger  to  Konnarock.  where 
it  will  connect  with  the  \'irginia-Carolina  rail- 
road. .\  grade  of  :i  per  cent  will  be  at- 
tained with  little  effort.  Lumber,  the  chief 
export  of  Konnarock.  will  be  more  readily 
transported  to  the  nortliern  markets  bj^  this 
route.  " 

Washington. 

The  Seattle  &  Eastern  Electric  Rv.  Co..  R. 
S.  Terhune,  President,  Seattle,  has  alxnit  com- 
pleted plans  for  its  proposed  line  from  I%ac- 
toria  to  Issaquah.  and  it  is  possibk  that  work 
will  be  started  April  1.  The  company  plans 
to  build  a  standard  gage  electrir  line  from 
the  east  side  of  Ljike  Washington  to  Issa- 
quah, with  freight  terminals  ;it  l-";>ctoria  and 
passenger  terminals  at  Bellcvue  or  Me- 
dina. A  ferry  .system  from  thj  passenger 
terminal  on  the  east  side  of  the  lake  will  be 
operated  to  and  from  Seattle. 

West  Virginia. 

The  Clarksburg  &  Pliilippi  Traction  Co..  in- 
corporated recently,  is  projecting  a  od-milc 
line,  the  route  of  which  runs  from  Clarks- 
burg via  Pliilippi  to  Billington.  \V.  \'a.,  and 
therice  from  Craigmore  to  Buckhannon.  Sur- 
veys have  not  been  made  as  yet.  Dr.  Thomas 
L.  Xutter,  Clarkslnirg.  W.  Va..  is  President 
and  C.  E.  Corder.  Pliilippi,  \V.  \',i..  is  Chief 
Engineer. 

Wisconsin. 

®The  Ontario  &  Xorthern  Ry.,  projecting 
a  -S.Vmile  line  irom  Tomah  to  Lafarge.  Wis., 
has  awarded  the  contract  for  the  8-mile  sec- 
tion from  Wilton  to  Ontario  to  the  Xorth- 
west  Engineering  &  Construction  Co..  814 
Germaiiia  Life  Bldg..  St.  Paul.  Minn.,  and 
construction  work  will  be  started  at  once. 
Ed.  Stackman.  Ontario.  Wis.,  i?  President  of 
the  railway  and  .\.  E.  Ran,  811  Germania  Life 
Bld.g..   St.   Paul.   Minn.,  is  Chief   Engineer. 

Ordinance  is  before  the  Citv  Council  of 
Kenosha.  Wis.,  to  grant  the  Kenosha  Electric 
Ry.  Co..  now  operating  1.2  miles  of  lin^,  the 
privilege  of  laying  double  tracks. 

The  Chicago  &  Xorthwcstern  Ry.  is  reported 
to  be  planning  the  con.struction  of  second 
track  between  Fond  du  Lac.  Wis.,  to  Green 
Bay,  this  spring.  .Ml  bridges  installed  last 
year  provide  for  double  tracks.  W.  H.  Finley, 
Chica.go.  111.,  is  assistant  chief  engineer  of  the 
company. 

The  city  of  MiKvaukee.  Wis.,  has  received  a 
tentative  order  of  the  State  Railroad  Com- 
missioner, requiring  the  elevation  of  the  tracks 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co. 
south  of  the  \Ienominee  River.  It  is  believed 
that  actual  construction  work  will  be  com- 
menced by  Mav  1  and  that  it  will  be  completed 
within  two  years.  The  total  cost  of  track  ele- 
vation  is   estimated   at  $3.ni"in.00n.     The  share 


of  the  city  under  the  tentative  order  will  be 
$2011.000.  Under  the  order  of  the  commis- 
sion the  city  will  save  the  railroad  com- 
panies from  damage  suits  resulting  from  grade 
changes,  but  it  is  believed  by  the  city  engineer- 
ing and  legal  forces  that  the  damages  will  not 
amount  to  a  great  sum  because  the  railroad 
companies  are  the  principal  abuttors  and  can 
not  claim  damages  for  grade  changes  and  for 
street  and  alley  vacations.  The  citv  will  pay 
for  lowering  water  mains,  sewers,  house  drains 
and  water  connections  and  for  repaying  work 
that  can  not  he  charged  against  the  street 
railway  company  or  the  railroad  companies. 
The  actual  cost  of  elevating  the  tracks,  inchid- 
Mig  the  building  of  retainin.g  walls,  will  be 
lorne  solely  hy  the  railroad  companies.  The 
.■ost  of  the  subways,  sewers,  connections  in 
the  subways  and  repaying  in  the  subways  also 
\v\]\  have  to  he  paid  by  those  corporations. 
Each  subway  will  have  four  drains  connected 
with  the  city  sewer  system.  The  street  rail- 
ways company  will  have  to  pay  the  cost  of  ad- 
justing its  tracks  to  the  subways.  The  Wis- 
consin Telephone  Co.  must  pay  for  moving 
its  poles  and  the  Milwaukee  Gas  Light  Co. 
must  pay  the  cost  of  lowering  its  gas  mains 
where  charges  are  necessary.  L.  J.  Klug,  sup- 
erintendent of  bridges  and  public  buildings 
for  the  city  of  Milwaukee,  has  charge  of  track 
elevation    plans. 

Canada. 

4"I>ids  will  be  received  until  noon,  March 
20.  .It  the  office  of  .\.  J.  McGee,  Secretary, 
leniiskaming  &  Xorthern  Ontario  Rv.  Con'i- 
niission.  2.^  Toronto  St..  Toront.j.  Ont..  for 
the  works  (other  than  steel  bridges)  neces- 
sary to  the  complete  construction  of  the  road- 
bed, ready  for  the  ties  and  rails,  upon  that 
section  of  the  Temiskaniing  &  Xorthern  On- 
tario R.  R.  Commission's  R.  R..  extending 
from  Earh.on  to  Elk  Lake.  S.  B.  Cleinent, 
Xorth    Bay,   Out.,  is  Chief   Engineer. 

^Bids  will  be  received  until  noon,  March 
\'K  liy  -Mayor  G.  R.  Geary,  Chairman  of  the 
Board  of  Control,  City  Hall.  Toronto,  Ont.. 
for  the  supply  of  the  following:  2o0  tons  45- 
Ib.  "T"  rail.  .X.S.C.E.  section.  100  kegs  o-in.x 
0-l(i-in.  spikes.  1,-100  pair  angle  bars  for  4r,-\h. 
"T"  rail,  2-1  ke.gs  %-in.  x  :?-in.  bolts,  810  tons 
8i)-lb.  "T"  rail,  similar  to  Lorain  Section  335; 
072  tons  90-11).  girder  rail,  similar  to  Lorain 
Section  302;  1.100  pair  splice  bars  for  Lorain 
Section  .335,  1.250  pair  slice  bars  for  Lorain 
Section  302,  60  kegs  1-iii.  x  3%-in.  track  bolts 
and  nuts  (200  lbs.  per  keg);  5.300  pair  of 
%-iii.  x5  ft.  3%-in.  steel  tie  rods;  0,000  steel 
tires  and  necessary  rail  fastenings,  4,000  wood 
ties  5-ii).  X  fi-in.  x  (tj  ft.,  7  ft..  8  ft.  long). 
Official  advertisement  will  be  found  elsewhere 
in   this  issue. 

®Josh.  W.  Hargrave  of  the  J.  G.  Hargrave 
&  Co..  Ltd.,  Winnipeg,  Maij.,  advises  us  that 
his  company  has  been  awarded  a  contract  for 
the  construction  of  30  miles  of  roadbed  for 
the  Canadian  Pacific  Ry.  from  Suffield  to  a 
point  30  miles  southwesterly.  The  completion 
of  this  line  will  necessitate  the  iiandling  of 
approximately  700.(100  cu.  yds.  of  earth.  There 
will  be  a  lar,ge  force  required  for  this  work. 
Mr.  Margrave  intends  to  sub-let  a  portion 
of  the  grading.  The  material  will  be  free 
to  handle,  and  there  will  be  no  heavy  ma- 
chinery reqiiired  in  this  work,  as  it  is  prairie 
fill.  -A  portion  of  the  grade  runs  along  about 
3  ft.  above  the  level,  and  makes  good  side 
work.  The  balance  is  good  machine  work. 
This  construction  will  commence  as  soon  as 
the  w-eather  conditions  will  permit.  The  Har- 
grave Co.,  Ltd..  has  some  const-uction  work 
to  complete  from  Bassano  north,  and  when 
through  there  will  move  their  entire  construc- 
•ion  crew  to  Suffield.  Their  head  office  is  at 
Winnipeg. 

®Foley  Bros..  Welch  &  Stewart,  St.  Paul. 
Minn.,  have  sublet  the  work  of  constructing 
the  Weyburn-Wcllbridge  extension  of  the 
Canadian  Pacific  Ry.,  noted  in  our  last  issue, 
to  Ed.  Peterson  Co..  (Dmaha.  Xeb.  This  work 
covers  about   100  miles  of  line. 

®W.  A.  Dutton.  Winnipeg.  Man.,  has  been 
awarded  the  contract  by  the  Canadian  Pacific 
Ry.    for   constructing   85    miles    of   grade    for 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  extension  of  its  line  northwest  from 
Swift  Current,  Sask.  Mr.  Dutton  has  also 
l)een  awarded  the  contract  for  double-track- 
ing the  main  line  of  the  Canadian  Pacific  be- 
tween Regina  and  Chaplin,  a  distance  of  lU 
miles. 

®John  Timothy,  Edmonton,  .Mberta,  has 
been  awarded  a  contract  for  building  2.j  miles 
of  line  for  the  Canadian  Pacific  from  Sterling 
at  the  west  end  of  the  Weyburn  extension. 

®M.  P.  and  J.  T.  Davis,  Quebec,  Que.,  are 
reported  to  have  been  awarded  a  contract  to 
build  TO  miles  of  branch  for  the  Government 
.N'ova  Scotia  Ry.,  from  Dartmault  east  to 
Doan's  Settleinent.  Cavichi  &  Paganno,  Hal- 
ifax. N.  S.,  have  been  awarded  a  sub-contract 
on   this   work. 

The  City  Council  of  Brantford,  Out.,  has 
passed  a  resolution  urging  the  Dominion  Gov- 
ernment to  grant  the  usual  subsidy  to  the 
proposed  traction  line  between  Brantford  and 
Port  Dover  and  Brantford,  Paris,  Ayr,  and 
Gait.  It  is  claimed  that  such  a  line  would 
be  essentia!  to  the  agricultural,  manufactur- 
ing, and  mercantile  interests  of  Brant,  \'or- 
folk  and   Waterloo   Counties. 

The  Toronto  &  Suburban  Street  Ry.  Co., 
'1  oronto,  Ont.,  is  to  apply  to  the  Legislature 
this  session  for  an  amendment  to  its  charter, 
which  will  authorize  it  to  build  an  extension 
from  a  point  on  its  proposed  Toronto-Ham- 
ilton line  in  Toronto  Township,  Peel  County, 
to  Brampton,  and  thence  easterly  to  Daven- 
port  Station,  Toronto. 

-Application  is  to  be  made  to  the  Legisla- 
ture by  the  Niagara  Falls,  Welland,  and  Dtmn- 
ville  Electric  Ry.  Co.  asking  for  authority  to 
increase  its  capital  to  $500,000,  and  its  bond- 
ing power  to  $30,000  a  mile. 

Officials  of  the  Canadian  Northern  Ry.  have 
been  in  conference  witli  the  city  officials  of 
Montreal,  Que.,  regarding  the  tunnel  plans 
of  the  railroad  for  that  city.  Detailed  plans 
have  been'  prepared  by  the  Canadian  Northern 
and  it  is  hoped  to  settle  all  legal  preliminaries 
so  that  work  can  be  started  in  March.  In 
connection  with  the  tunnel  scheme  the  Ca- 
nadian Northern  has  started  surveys  to  locate 
a  route  for  a  line  between  St.  Eustache  and 
St.  Jerome,  from  wdiich  latter  point  the  C.  N. 
has  a  line  running  through  the  Laurentians 
past  Sixteen   Island  Lake  to   Huberdeau. 

The  Great  Northern  Railroad  Company  will 
start  work  in  .\pril.  it  is  reported,  on  the  term- 
inal vvrork  at  Vancouver.  B.  C.  The  w-ork, 
which  must  be  completed  within  5  years,  in- 
cludes a  passenger  station,  estimated  to  cost 
$500,000.  a  roundhouse  and  other  buildings  to 
cost  $25,000.  About  $5,000,000  will  be  spent 
for  the  entire  improvement  of  the  terminals. 
.\.  Stewart.  Seattle,  Wash.,  is  assistant  chief 
engineer   of   the    road. 

Officials  of  the  Canadian  Northern,  upon  the 
request  of  Mayor  Douglas,  Taber.  Alta.,  have 
promised  to  run  a  survey  for  a  line  into  that 
district. 

The   Government   of     British   Columbia   has 


invited  competitive  plans  for  the  general 
scheme  and  design  for  the  proposed  new  uni- 
versity to  be  erected  at  Point  Grey,  near  Van- 
couver, to.gether  with  more  detailed  plans 
for  the  buildings  to  be  erected  first  at  an  esti- 
mated cost  of  $1,500,000.  Prizes  of  $10,000 
will  be  given  for  the  most  successful  designs 
submitted.  Particulars  of  the  competition  and 
plan  of  site  may  be  obtained  on  request  from 
the  Minister  of  Education,  Parliament  BIdgs., 
Victoria,  B.  C.  The  designs  are  to  be  sent  in 
by  July  31st,   1912. 

.'\nnouncement  has  been  made  that  the  Ca- 
nadian Government  is  to  grant  the  Province 
of  Ontario  a  strip  of  land  5  miles  wide,  for 
the  continuance  of  its  railway  to  a  port  on 
Hudson  Bay,  and  a  10-mile  water  front  along 
the    mouth    of    the    Nelson. 

The  Canadian  Northern  Ry.  is  understood 
to  have  definitely  decided  to  extend  the  Ni- 
agara, St.  Catharines  &  Toronto  Ry.  sys- 
tem— a  Mackenzie  &  Mann  corporation — from 
St.  Catharines  to  Niagara-on-the-Lake  on  the 
one  hand  and  Jordan  on  the  otlier,  connection 
being  made  at  the  latter  point  with  the  main 
Canadian  Northern  line.  The  extension  of  the 
electric  road  will  be  completed  in  little  over 
a  year. 

The  Prince  Edwards  &  Hasting  R.  R.  Co. 
is  applying  for  an  act  of  incorporation  giving 
it  the  privilege  to  build  the  following  lines : 
From  Trenton,  Ont.,  to  Gardenville.  thence 
easterly  through  or  near  Albury,  Rednersville 
and  Rossmore,  thence  northw-esterly  to 
Frankfort  and  back  to  Trenton;  from  a  point 
between  Albany  and  Rednersville  to  Welling- 
ton, thence  easterly  through  or  near  Bloom- 
field  to  Picton ;  from  a  point  near  Picton 
northerly  to  Demorestville,  thence  easterly 
through  Northport  and  Solmesville  to  Ferry 
Point ;  from  Bloomfield  southwesterly  to  West 
Point:  from  Picton  southwesterly  to  West 
Point;  from  Picton  southwesterly  to  Black 
River,  and  from  Picton  easterly  through 
Waupoos  to  Indian  Point.  Pringle  &  Guthrie, 
Ottawa.  Out.,  are  the  solicitors  for  the  com- 
pany. 

The  Canadian  Pacific  Ry.  has  purchased  a 
site  of  1,800  acres  in  East  Kildon.  a  suburb  of 
Winnipeg,  for  approximately  $1,500,000,  the 
property  to  be  used  for  the  new  yards  of  the 
company. 

.Advices  from  Edmonton,  Alberta,  state  that 
the  French  syndicate,  incorporated  under  the 
name  of  the  Pacific  &  Peace  River  Railway 
Development  Syndicate,  is  completing  the  or- 
ganization of  a  railway  company  capitalized  at 
$5,000,000.  this  capital  being  subscribed  exclu- 
sively in  France.  The  purpose  of  the  com- 
pany is  to  build  a  railwav  from  Dunvegan  to 
Bella  Coola,  B.  C.  the  route  followed  be- 
ing the  shortest  from  Peace  River  to  the 
Pacific.  .A  federal  charter  was  granted  last 
year  to  the  syndicate  by  the  Dominion  Gov- 
ernment and  gives  power  to  the  Pacific  & 
Peace  River  R.  R.  Co.  to  construct  and  oper- 
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.ae  a  railway  from  Bella  Coola  m 
Channel,  B.  C,  to  a  point  at  or  ar  i 
vegan,  touching  at  Fort  Eraser,  Stlft  I 
h'ort  St.  James,  Fort  McLeod,  aJ  pa^ 
through  the  Pine  Pass,  the  total  derict 
ing  in  all  about  480  miles. 

The  following  is  an  outline  of  Ihiroji 
railway  work  in  Saskatchewan  for  [hid- 
Government    will    give    guarantees. 
Lentral    Northern     Saskatchewan    1 
I  he  guarantees  are  for  four  of  the 
tioned   in   the   charter,   township   26Jra., 
southerly   and   southwesterly.   ;35   ijL " 
a   point  on  the  Rossburn  branch  tctfor 
15    miles,    from    the    Prince    AlberDen 
branch  at  Shellbrook,  a  distance  ottj  r 
to    connect    with    the    Jack    Fish   lir-  L 
man,  on  the  Maryfield  extension.  ni(her 
the    Brandon-Regina    branch,    45    nfes: 
.m   extension   of  any   of  these  line.'tr  i 
lines  designated,  50  miles.     For  the!a- ; 
Northern     R.    R.    the    guarantees 
are :     Extension   to   Maryfield   line, 
township    13,    range   5,   toward   Nev' 
35  miles;  further  extension  of  the  I 
Jack  Fish  line,  30  miles;  further  ex: 
the    Thunderer    Hill    extension    w< 
miles ;  also  extension  of  any  of  the 
tioned  and  others  that  may  be  desi 
miles.     Jn   connection   with   the  Gra: 
Pacific    Branch    Lines    Co.    it   is   prio-c 
guarantee   the   bonds    for   an   extenjn 
further   50   miles   on   the   Biggar-Caar. 
for     which     guarantees     have     alrely 
granted  for  a  distance  of  50  miles.  : 
distance    of    40    miles     on    any     lin 
province   the   company   is    authorize 
struct   or   may   be   designated   by   tl- 
ant-governor-in-council.     Guarantee? 
posed    for    four   of   the   lines   includ 
proposed  charter  of  the  Grand  Tru 
Saskatchewan  R.  R.  Co. :    Saskatoo 
tleford,    95    miles;    Watrous,    throu 
Current     to     the     international    boii 
miles ;    township    9    or    10,     range 
through  Weyburn,  southwesterly  an< 
to  the  boundary,  50  miles ;   Melvillt 
rous,   T5   miles ;   also    for   an   extens 
miles   on   any  of  these  lines  or  oth 
nated. 

Mexico. 

The    Mexican    Pacific   R.    R.   proj 
ported  to  have  been  financed  by  Ei 
French    capitalists    who    have    under 
$25,000,000  bond  issue  for  the  new 
new  road  will  give  the  City  of  Mex 
ditional    outlet    on    the    Pacific    at 
From   that  port   to   the   interior  the 
Pacific  Co.  has  projected  a  line  118  ne^ 
The  new  land  concession   will  give  e  ' 
ican   Pacific  a  line  of   railroad  stancrd 
and   modern  in   every  respect  450  njs 
The   road  will  join  the  Mexican  N;oi;: 
R.  at  Balsas  Bridge,  135  miles  fron 
of  Mexico.  -  Moritz  Thomsen.  Seatt 
is    interested. 


ROADS,     STREETS     AND     PAVEMENIS 


Alabama. 

4»Bids  will  be  received  until  noon,  March 
11,  by  Board  of  Revenue,  Mobile  County,  Mo- 
bile. Ala.,  for  100,000  cu.  yds.  of  road  surfac- 
ing material,  chert,  clay  gravel,  sand  gravel, 
screened  gravel  and  oyster  shells.  For  speci- 
fications apply  to  C.  L.  Strange.  County  High- 
wav  Engineer.  Room  11.  Bank  of  Mobile  Bldg.. 
or 'p.   O.    Box  631. 

The  Franklin  County  Commis.sioncrs'  Court. 
Russcllville.  .Ala.,  has  appropriated  $15,000  for 
the  construction  of  the  Russcllville  and  New- 
berg  and  Russcllville  and  Rockwood  roads, 
providing  the  individuals  of  Red  Bay  would 
allow  their  subscriptions  to  stand,  attiounting 
to  $4,700. 

The  Pickens  County  Commissioners'  Court, 
Carrollton,  .Ala.,  has  donated  $4,000  to  con- 
form   w-i'h    the   requirements   of   the    State   to 


obtain  a  like  amount  for  the  building  of  a 
model  road  from  Pickensville  to  Carrollton,  a 
distance   of   11   miles. 

The  Court  of  Revenue  of  Lawrence  Count)', 
Ala.,  has  called  an  election  for  March  18,  for 
the  purpose  of  voting  on  the  proposition  to 
issue  bonds  in  the  sum  of  $123,000  for  the 
Iniilding  of  permanent  system  of  roads.  AIouI- 
ton  is  the  county  seat. 

Arizona. 

The  Paving  Commission  of  Phoeni.x.  Ariz., 
Eugene  Hackett.  chairman,  has  passed  a  reso- 
lution recommending  the  pavement  of  the  fol- 
lowing streets  and  alleys,  that  is  to  say :  All 
streets  and  alleys  between  Fourth  St.  and 
Fourth  .Ave.,  and  Monroe  and  Jackson  Sts., 
in  accordance  with  plans  and  specifications  on 
file  with  the  citv  recorder. 


Arkansas 

•J*Bids  will  be  received  until  2  p.  i 
20,  by  Board  of  Street  Improvemci; 
No.  186.  Little  Rock,  Ark.,  for  gradi: 
ing  and  paving  with  vitrified  brick 
asphaltic  concrete,  creosoted  blocks 
lithic  pavement  on  concrete  foundati 
said  district.  The  work  will  include 
mately  14  blocks.  Plans  and  spt. 
may  be  obtained  of  S.  W.  Reyburn,  I 
Union  Trust  Bldg.,  Little  Rock.  .Ark 
advertisement  will  be  found  elsewlie 
issue. 

California. 

^Bids  will  be  received  in  the  near 
City  of  Vallejo,  Calif.,  for  the  coi 
of  approximately  600,000  sq.  ft.  of 
and  asphalt  pavement.  .A.  P  Noyc 
Engineer. 


•J*  indicates  work  now  open  for  bids.    ®  .ndicates  a  contract  let  recently. 
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lording  to  advices  from  Redlands,  Calif.,' 

m  Supervisor  S.  V.  Horton  is  planning 

biJ  a  new  road   from  Redlands  to   Mill 

elCanyon,  and  has  asked   the   Board   of 

!j  of  that  citv    for   an   appropriation   of 

I  The  road  will  cost  about  $3,500. 

h'  City    Trustees    of    South     Pasadena, 

if  will  ask  for  bids  at  once  for  the  pav- 

(  Huntington   Blvd.    The   contract   will 

■  .1  roadway  of  asphalt  concrete,  extend- 

1  sides  of  the  Pacific  Electric  tracks 

libra  road  on  the  south  city  limits 

:    Ave.,    the    east    city    limits.     The 

.5  call   for  a   sub-grade   of   -j-ins.. 

•  r.iation  grading  to  be  rolled  by  a   10- 

iler.    On   this    broken   granite    or    lime 

J  ill  be  dumped  and  bound  with  asphalt 

«   constituting   6   to   8   per   cent  of    the 

i|(  Storm  drains,  inlets,  catch  basins  cul- 

5,1c    will  be  put  in.     The  improvement 

„t  about  $85,000. 

Bedford,  in  charge  of  Division  Xo.  2 

tl  state  highway,    with    headquarters    at 

''.ilif.   has   started   surveys    for  the 

vay    in    his   district    north    of    Red 

,    work    will    be    completed    from 

Jding  on  the  east,   and   a  branch 

Red  Bluflt  to  Orland,  on  the   west 

uier  surveys  are  completed  estimates 

made  and  bids  asked  to  construct  the 

.ontract  to  cover  20  miles  of  road. 

nt  convention  in  El  Centro,  Calif.. 

imperial  valley   towns   were   repre- 

ilutions    were    adopted    to    recom- 

iie  State    Highway    Commission    a 

I  'evil's  Canyon  and  San  Diego  for 

lint"  s  portion  of  a  state  highway 

!U  Centro  with  other  points. 

i   chief  of  party  No.  1  of  division 

c  California  Highway  Commission. 

cadquarters  at  Madera  while  doing 

;  surveying  for  the  proposed  state 

Surveys  will  be   made  north   from 

mils   and    continue    to    Merced    or 

neet  another  surveying  party  which 

south  from  that  city.     This  work 

he   command    of    Engineer    J.    B. 

:i  charge  of  Division  No.  6,  Fresno, 

\e  been  prepared  by  City  Engineer 

:>own  of  Oakland,   Calif.,   for   the 

of  28,.553  sq.  ft.  of  asphalt  pave- 

oncrcte  foundation  with  1,280  lin. 

The  work  will  incude  31,129  sq. 

ice  grading.    The  estimated  cost  is 

r  ft.     Contracts  will  be  let   about   one 

t  from  date. 

ind  surveys  have  been  made  for 
\tion  of  8%  miles  of  asphalt  ma- 
^imilar  pavement  in  Hillsborough, 
'insulting  Engineer  P.  A.  Haviland. 
mmercial  Bldg.,  San  Francisco. 
15  work  will  cost  approximately 
\  bond  election  will  be  held  March 
the  issuance  of  bonds  for  the  im- 

Colorado. 

'^  Board   of    Public    Works    of    Denver, 

leain  been  petitioned  for  the  pavine 

\o.  1  in  North  Denver.    The  pav- 

asphalt  with  a  5-in.  concrete  base. 

It  exceed  $3.40  per  front  ft. 

Georgia. 
1  City  Council  of   Dalton,   Ga.,   has  ap- 
al   a  committee   to   investigate   the   cost 
Kiing  all  sidewalks  within  the  city  limits. 

I  Hawaii. 

liieys  are  being  made  in  the  Countv  of 
uMakawao,  Hawaii,  by  Chief  Engineer 
'■'■'■  Harvey,  Makawao,  for  the  construc- 
I  35  miles  of  new  road,  work  on  which 
^fiejrin  the  latter  part  of  this  year.  The 
ently  issued  bonds  in  the  sum  of 
r  the  construction  of  roads,  bridges 
■  iu"C  buildings    and   waterworks. 

Idaho. 

e  contract  for  the  construction  of  ap- 

yately  328,200  sq.  yds.   of   pavement   in 

iJ'  of  Boise,  Ida.,   for  which  bids  were 

S'd  by  the  Board  of   Public   Works   on 

■5   not  to  be   awarded.     Bids    were 


asked  on  l.l  diflVrci.t  kii.ds  of  pavement, 
which  was  t.i  liave  Wk.-.\  I;,;.;  in  Paving  Dis- 
trict Xo.  1,.  A  i.iUiI;.:-  ■!  ..,f  -he  bids  re- 
ceived w.is  liUA-n  ;n  nn-  i\-l)r.  21  issue.  K. 
Paine  is   PrLsidcu:  <jf  -.he  Moard. 

Illinois. 

^•Bids  wil!  ;„>  receive. i  urr.il  April  30.  bv 
City  of  Ottawa.  HI..  i..r  -.lie  construction  of 
brick  pa\cmeiit  on  concruir  inindation  on  va- 
rious streets.  The  cost  ot  the  work  is  esti- 
mated at  over  S300.OOO.  i;.  L.  Farnsworth 
is  city  engineer. 

4-Bids  will  be  received  unnl  1  P.  M.,  March 
14,  by  the  Board  of  Lucal  Improvements, 
Pana,  111.,  for  the  construction  of  brick  pave- 
ment with  ciimbinod  ciuicrcte  curb  and  gut- 
ter as  follows:  _W.  Second  St.  from  the  I. 
C.  R.  R.  to  the  W.  Corporation  Line,  8  blocks. 
S,78m  .sq.  yds:  W.  Third  St.  from  the  I.  C. 
R.  R.  to  the  K.  Line  of  Grant  S'.,  7  blocks, 
and  S.  Chestnut  St..  1  block,  8,-J.>3  sq.  yds.; 
S.  Cedar  St.  from  the  .\".  Line  of  W.  Second 
St.  to  the  B.  &  O.  S.  W.  R.  R..  2  blocks,  2,270 
sq.  yds.;  S.  Locust  St.  from  the  S.  Line  of 
E.  Sixth  St.  to  the  X.  Line  of  E.  Ninth  St., 
3  blocks,  3,t)81..j  sq.  yds.;  E.  Main  St.  from 
the  W.  Line  of  X.  Poplar  St.  to  the  E.  Line 
of  the  I.  C.  R.  R.  right  of  way,  2  blocks,  2.387 
sq.  vds. ;  S.  Oak  St.  from  the  N.  Line  of  E. 
Third  St.  to  the  S.  Line  of  E.  Main  St..  2 
blks..  2,G05.2  sq.  yds. ;  Commercial  .•\lley 
from  N.  Line  of  E.  Third  St.  to  S.  Line  of 
E.  First  St.,  2  blocks,  2.591  sq.  yds.;  Con- 
gress Allev  from  tlie  N.  Line  of  E.  Third 
St.  to  the  C.  C.  C.  &  St.  L.  Freight  Pat  form. 
2  blocks,  2,739.2  sq.  vds.  Totals,  29  blocks. 
.33,28tJ.9  sq.  yds.  Estimated  cost.  $79,308.46. 
Plans  and  specifications  are  on  file  in  the  of- 
fices of  the  City  Clerk  and  City  Engineer. 
.\.   C.    Stanlield  is  City   Engr. 

®City  Engineer  Wallace  Treichler  of  Rock 
Island.  111.,  has  estimated  the  cost  of  paving 
Fourth  Ave.,  with  brick  from  16th  to  20th 
Sts.,  at  S13,.5O0.  The  old  foundation  and  curb 
will  be  used.  The  improvement  of  Second 
Ave.,  from  14th  to  20th  Sts.,  with  asphalt, 
will  cost  about  $26,928.  H.  M.  Schriver  is 
mayor. 

®The  Board  of  Local  Improvements  of  East 
Moline,  111.,  has  awarded  the  contract  for 
paving  Seventh  St.,  with  brick  to  the  .Vbra- 
liams-Porter  Construction  Co..  of  that  city,  at 
$20,250.  The  pavement  will  extend  from 
High  St.,  in  Radden's  addition,  north  across 
the  railroad  tracks  to  Keokuk  .\ve. 

rhe  Board  of  Local  Improvements  of 
Joliet,  111..  Wm.  S.  Welch.  Secy.,  has  awarded 
William  Tunny  of  that  city  the  contract  for 
the  construction  of  creosoted  wood  block  nav- 
ing  in  Scott  St.,  from  Washington  to  Cass 
Sts.,  at  $19,266.  The  work  will  include  6,070 
sq.  yds.  of  pavement  on  a  concrete  foundation" 
at  $2.68  per  sq.  yd.:  3.50  lin.  ft.  of  curbing  at 
S0..50  per  lin.  ft!;  735  cu.  yds.  of  excav.Vtion 
at  $0.-54  per  cu.  yd. ;  1,625  lin.  ft.  of  old  curb 
reset  at  $0.18" per  Un.  ft.;  7.50  sq.  yds.  of  re- 
paving  with  brick,  including  new  concrete 
foundation  at  $1.08  per  sq.  yd. :  370  lin.  ft.  of 
10-in.  pipe  sew^er  at  $0.32  per  lin.  ft. ;  312  lin. 
ft.  of  8-in.  pipe  sewer  at  $0.22  per  lin.  ft. :  682 
lin.  ft.  of  trench  excavating  and  backfilling, 
exclusive  of  rock  excavation.  $0.24 :  800  ft.  of 
rock  trench  excavation  at  $0.30  per  lin.  ft. ; 
17  catchbasins  at  $30  each  and  8  manholes  at 
$28  each.     Bids  were  opened  Febr.   19. 

A  petition  has  been  circulated  in  Hindsboro. 
111.,  providing  for  the  proposition  of  hard 
surface  roads  to  be  voted  upon  at  the  com- 
ing spring  election.  The  petition  calls  for 
about  25  miles  of  road. 

Petitions  have  been  received  by  the  Citv 
Council  of  Galesburg,  111.,  providing  for  the 
laying  of  a  considerable  amount  of  pavjng 
during  the  vear,  estimated  to  cost  about  $250.- 
000.  The  new  pavements  are  planned  for  the 
following  streets:  Main  St.,  from  the  square 
to  the  Burlington  tracks,  this  is  to  be  a  70-ft. 
pavement :  Ferris  St.,  from  Seminary  to  .Acad- 
emy Water  St.,  from  Seminary  to  Broad: 
North  St..  from  Lincoln  to  Kellogg;  Beecher 
Ave .  from  Losev  to  Fremont ;  Henderson  St.. 
from  Main  to  North;  Losey  St.,  from  Semi- 
narv  to  Pleasant  .\ve..  this  being  a  total  length 


of  one  and  one-half  miles;  Lincoln  St..  from 
Blaine  to  Farnham :  all  of  Matthew  St.  ;  Pine 
St.,  from  Main  to  street  below  the  Peoria 
branch  of  the  Burlington ;  and.  Mulberry  St.. 
from  Seminary  to  Chambers,  and  then  on  east 
after  the  subway  question  is  definitely  settled. 

The  Board  of  Local  Improvements  of  De- 
catur, 111.,  and  property  owners  have  voted  in 
favor  of  paving  East  North  St.,  from  Morgan 
St.  east  to  Jasper  St.,  and  Morgan  St..  from 
William  St.  to  North  St.  City  Engineer  R.  L. 
McCalman  has  estimated  the  cost  of  the  work 
at  $18,039. 

Plans  and  profiles  for  the  proposed  pave- 
ment in  St.  Charles  St.  Elgin.  111.,  have  been 
completed  by  Morgan  H.  Brightman,  engineer 
ill  charge.  The  estimated  cost  of  the  pro- 
posed brick  pavement  is  from  $1.75  to  $1.8l> 
per  sq.  yd.  The  city  engineer's  department  is 
also  preparing  plans  and  profiles  for  the  im- 
provement of  Villa  St.,  from  National  to  Chi- 
cago Sts.  .•\sphalt  will  probably  be  used  for 
this  work. 

City  Engineer  Hepner  of  Freeport,  III.,  has 
completed  the  estimate  of  the  approximate 
cost  of  the  improvement  if  Taylor  Ave.,  and 
Henderson  St.,  which  will  cost  about  $34,000. 
The  work  will  include  a  storm  sewer  over  the 
improvement  cement  curb  and  the  pavement  to 
be  laid  on  a  concrete  foundation. 

.\  petition  has  been  presented  to  the  Jack- 
son County  Commissioners,  Murphysboro,  111., 
for  the  construction  of  hard  roads  in  Mur- 
physboro Township. 

The  citizens  of  East  Marion  Township.  Wil- 
liamson County,  Marion,  III.,  at  a  recent  elec- 
tion, voted  in  favor  of  constructing  six  miles 
of  hard  road. 

Engineer  W.  .A.  Fuller  of  the  Fuller-Coull 
Co.,  Chemical  Bldg..  St.  Louis,  Mo.,  and  as- 
sistant, E.  W.  O'Brien,  have  started  prelimi- 
nary surveys  for  the  20  blocks  of  brick  road- 
way in  Lewiston,  111. 

Indiana. 

•{•Bids  will  be  received  until  7  ::30  p.  m., 
March  12,  by  H.  G.  Bollinger,  Engineer.  Co- 
lumbia City,  Ind.,  for  17,000  sq.  yds.  of  pave- 
ment, brick  or  concrete  wearing  surface  on 
pravel  or  concrete  foundation  and  stone  curb. 

4*Bids  will  be  received  until  March  11, 
by  Board  of  Posey  County  Commissioners. 
Mt.  Vernon,  Ind.,  for  the  construction  of  three 
gravel  roads  in  Smith  township.  J.  R.  Haines 
is  county  auditor. 

•{•Bids  will  be  received  until  March  11,  by 
Board  of  Vermilion  County  Commissioners, 
Newport,  Ind.,  for  macadamized  roads  in  Ver- 
milion and  Eugene  townships.  H.  T.  Bayne  is 
county  auditor. 

•{•Bids  will  be  received  until  10  a.  m..  March 
27,  by  G.  S.  Bingham.  Assistant  Quarter- 
master, JefFersonville,  Ind.,  for  repairs  to 
roadway  and  guttering  at  port  Donelson  Na- 
tional  Cemetery,   Dover,    Tenn. 

■SDavid  P.  Drook,  of  Mier,  Ind..  has  been 
awarded  the  contract  by  the  Board  of  Grant 
and  Wabash  Counties'  Commissioners. 
Marion.  Ind..  for  the  construction  of  a  high- 
way on  the  line  between  Waltz  and  Liberty 
Townships  in  Wabash  County  i^nd  Richland 
and  Pleasant  Townships  in  Grant  County. 
The  contract  price  is  $6,773.  Bids  were 
opened  February  29. 

A  petition  has  been  circulated  in  Crawfords- 
ville,  Ind.,  by  James  S.  Kelly  for  the  paving  of 
Market  St..  from  the  Monon  tracks  to  Pine  St. 

Iowa. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
March  15,  by  City  Council,  Cedar  Falls,  la., 
at  the  office  of  the  city  clerk,  for  furnishing 
tools,  labor  and  materials  for  paving,  curbing 
and  guttering  portions  of  a  number  of  streets. 
Bids  will  be  received  on  sheet  asphalt,  on  con- 
crete foundation  and  on  concrete  pavement. 
The  total  amount  of  pavement  will  be  ap- 
proximately 76,000  sq.  yds.  W.  H.  Merner  is 
Mayor. 

The  City  Council  of  Marshalltown,  la.,  has 
fixed  March  11  as  the  date  of  hearing  objec- 
tions tc  the  proposed  paving  of  41  blocks  with 
concrete  pavement. 

The  City  Council  of  Harlan,  la.,  has  ordered 
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tlie  cuiistriiction   uf  'Jit  blocks  of   new   paving 
:n    the    residence    district. 

Charles  City,  la.,  expects  to  construct  i:2 
miles  of  pavement  this  year  at  an  estimated 
cost  of  from  $■_'  to  $2.\()  per  sq.  yd.  Bids  will 
he  asked  sometime  during  this  month  on  the 
following  kinds  of  paving;  Sheet  asphalt, 
creosoted  wood  block,  vitrified  brick  block, 
concrete,  asplialtic  concrete  and  Warren's  bi- 
tulithic.     W.  S.  Beattie  is  city  engineer. 

Kansas. 

4*1  he  city  of  Emporia,  Kans..  will  let  con 
tracts   March  23   for   the  construction   of   2^^ 
miles  of  new  pavement,  estimated  to  cost  $7-').- 
iKKi.     Matthew    Brown.    211    Soutli    State    St.. 
Emporia,  is  citv   engineer, 

®rhe  Capital"  City  Vitrified  Brick  &  Pav- 
ing Co.,  Topeka,  Kans.,  has  been  awarded  the 
contract  by  that  city,  .\.  R.  Young,  City  En- 
gineer, for  the  laying  of  (jO,(ilHi  sq.  yds.  of 
vitrified  block  pavement  on  a  4-in.  concrete 
base  with  grout  filler  and  9,474  sq.  yds.  of 
vitrified  block  pavement  on  a  4-in.  concrete 
base  w'hh  asphalt  filler  at  $l..")-j  and  $1.40  per 
-sq.  vd.,  respectively.  The  total  amount  of 
the  contract  is  $142.fl7o.  Bids  were  opened 
February  29.  Con.tract  awarded  Marcli  1. 
Louisiana. 

The  Police  Jury  of  Rapides  Parish,  La., 
has  decided  to  submit  the  question  of  voting 
on  the  proposition  of  a  5-mill  ta.x  for  five 
years  for  the  purpose  of  acquiring,  build- 
ing and  maintaining  public  roads  and  bridges 
to  the  people.     Alexandria  is  the  parish  seat. 

The  citizens  of  Caddo  Parish,  Shreveport, 
La.,  on  I'^ebr.  27  voted  a  five-mill  tax  forfive 
years  to  build  good  roads,  amount  to  $ll">,0O(i 
annually.  The  parish  has  other  funds  avail- 
able for  this  work  amounting  to  $2o.lMiO  or 
more  annually.  J.  4'.  Bulen  is  i^arish  Engi- 
neer. 

Maryland. 

4'he  Board  of  .Awards  of  Haltimorc,  Md.. 
will  in  all  probability  open  bids  on  March  2(i 
for  about  $8l>8,(tU(l  worth  of  paving,  including 
sheet  asphalt,  bituminous  concrete,  granite- 
vitrified  and  wood  block.  Specifications  cov- 
ering these  contracts,  which  will  lie  from  14 
to  18,  inclusive,  will  not  be  ready  for  distribu- 
tion, however,  until  March  7th  or  8fh.  R. 
Keith  Compton  is  Chairman  of  the  Paving 
Commission. 

®The  following  contracts  were  awarded  b\ 
the  Board  of  .\wards  of  Baltimore.  Md.,  on 
Febr.  28,  upon  the  recommendation  of  the 
Paving  Commission.  R.  Keith  Compton.  Chair- 
man, the  working  being  on  sheet  isiihjilt :  No. 
<i— Elder  Paving  &  Contracting  Co.,  Law 
Bldg..  Baltimore.  $119,427;  Xo.  i— P.  Elanigan 
&  Sons,  121.1  E.  Lexmgton  St..  Baltimore, 
No.  8— Filbert  Paving  &  Const rnc- 
Charlcs  &  Lexington  Sts..  Baltimore. 


The  Paving  Committee  of  the  City  Council. 
Minneapolis,  Minn.,  has  adopted  tentati\e 
plans  for  the  layino  of  about  $050,000  worth 
of  pavement  duritig  the  year.  The  rc(|uest5 
and   apportionments  are   as   follows: 

Ward  Allowed 

Flr.st   *  42,01111 

Second     I'O.OUO 

Third    100,000 

b'ourth     100,000 

Fifth     O.i.OOO 

.^ixth    36.000 

.Seventh     2.i.000 

Eighth     


$(16,403: 
tion  Co., 

$8ii,,'*,s4. 


Massachusetts. 

•J«Bids  will  be  received  until  7:30  p.  m., 
.\l.irch  8,  by  Board  of  Public  Works.  William 
Walker.  Everett.  Mass..  for  furnishing  sand. 
gr;ivel.  cement,  cdgestone  and  granite  paving 
iilocks. 

Michigan. 

•j«P'ids  will  be  received  until  .March  U,  by 
John  J.  Campbell,  Clerk  of  the  township  of 
Winsor.  Pigeon.  Mich.,  for  the  construction 
of  Li  miles  of  macadamized  road  of  Class  E. 
specifications  of  Michigan  State  Highw-.y  De- 
partment. 

The  City  Cout^cil  of  .Vluskegon.  .Mich.,  has 
adopted  a  resolution  calling  for  the  city  engi- 
neer to  prepare  estimates  of  cost  and  plans 
for  the  improvement  of  Spring  St.,  with  a 
pavement  from  Muskegon  -^ve.  to  Wood  .\\e 

11.  X.   Beck  is  citv  engineer. 

.-Ml  bids  received  Jan.  -30  by  J.  .\.  Hagman. 
Village  Clerk.  Howell.  Mich.,  for  paving  with 
concrete  Graml  River,  between  Walnut  and 
Court    Sts. 

Minnesota. 

4»Bids  will  be   received   until  8  p.   m.,   March 

12,  by  A.  M.  Childs.  City  Clerk,  Crookston. 
Minn.,  for  the  construc'ion  of  cement  side- 
walks (luring  the   season   cf   1912. 


Ninth 

Tenth     

tCleventh     . 
Twelfth     . . 

Totals 


i.OOO 
T.i.OOO 
1."..000 
20.000 
7S.000 


Ue<Miestt-d 

$       40. 21-1. S' 
2.'.,li(i(i.0'i 

:>.sn..'.'.i'.i.Hi 

il!l.ll7.";.10 

is.s7:i.»" 

4(1.7.'..'>.t!J 
:m  r,::s.si) 
:54!2(i:i.l" 

89,221.00 

6.12M.7.'- 

2(1.2.71.7.'. 

,S,S.272.70 

$1,103, S87. 45 


>i 


on 
to 


structiiig      concrete      sidewalks, 
curbs,    gutters,    furnishing    and 


$6S7.000 

Mississippi. 

4"lie  Mayor  and  Board  of  Aldermen 
Lucedale.  Miss.,  have  passed  a  resolution 
quiring  the  buildin?  of  ceinent  sidewalks 
both  sides  of  Main  St.,  from  the  dcjiot 
Winter   St. 

Missouri. 

Contracts  will  sliortly  be  awarded  for  the 
building  of  about  30  miles  of  macadam  roads 
in  the  Fulton  8-Mile  Road  District,  just  out- 
side of  the  city  limits  of  Fulton,  Mo.  W.  R. 
Heagler,  Fulton,  is  engineer.  The  citizens 
in  this  district  on  Dec.  29  voted  the  issuance 
of  ,>100.000   in   bonds   for   the   work. 

®The  .Acme  Paving  &  Construction  Co.  has 
been  awarded  the  contract  by  the  Park  Board 
of  Kansas  City.  Mo.,  for  the  paving  of  Swope 
parkwav  from  Indiana  to  Il7tli  St..  for  $-"i3.- 
000. 

Montana. 

^llids  will  be  received  until  8  p.  ni..  .March 
11.  liy  4"ow'ii  Clerk,  Chinook,  Mont.,   for  con 

crosswalks, 
etting     elec- 
troliers,  wiring   and   conduits. 

New  Jersey. 

The  Rose  Paving  Co.,  147  X.  Warren  St.. 
Frenton.  N.  J.,  has  been  incorporated  with 
a  capital  stock  of  $100,000,  to  pave  streets, 
construct  bridges,  viaducts,  etc.  The  incorpo- 
r;itors  are:  .\lfred  .A.  Rose.  James  C.  Tatter- 
sall,    H.   Arthur   Smith:   ;ill   of   Trenton. 

New    York. 

Ihe  preliminary  survey  of  the  state  road 
from  Margaretviile  to  Oneonta,  N.  V..  has 
been  completed  under  the  direction  of  J.  E. 
Snyder,  of  Binghamton.  The  survey  is  in 
charge  of  Robert  B.  Hoadlev  of   Binghamton. 

The  Board  of  Public  Works  of  North  Tona- 
wanda.  N.  Y.,  has  directed  City  Engineer  .A.  i  . 
Smith  to  confer  with  Resident  Engineer  Wil- 
liam B.  Perkins  at  Niagara  Falls,  with  refer- 
ence to  date,  which  he  desires  in  making  olans 
and  specifications  for  the  pavements  which  the 
state  is  to  construct  on  several  streets  in 
North  Tonawanda  this  summer  as  continua- 
tion of  state  roads  from  the  city  line  to  paved 
streets  in  the  city. 

I'he  taxpayers  of  Little  Valley.  N.  Y.,  at  a 
recent  special  election  voted  to  pave  Rock  Lity 
and  Fair  Oakes  Sts.,  with  brick. 

4"he  Board  of  Public  Works,  of  Niagara 
F.alls.  N.  Y'.,  has  rejected  all  bids  received 
recently  for  the  paving  of  Whirlpool  .Ave. 
and  Third  Sts.  Frederick  S.  Parkhurst  is 
city   engineer. 

North  Carolina. 

®The  Board  of  .Aldermen  of  Durham,  N.  C, 
has  awarded  T,  D.  Scruggs  the  contract  for 
excavating  Oakwood  .Ave.,  Markham  St..  and 
Jackson  St.  The  work  will  require  the  exca- 
vation of  about  14,000  cu.  yds.  of  dirt.  The 
]irice  ranges  froiiT  $0.2,j  to  $0.3-'j  per  cu.  vd. 

Ohio. 

•J*Bids  will  be  received  until  1  p.  m.,  March 
18.  liy  Board  of  County  Commissioners,  l-^ly- 
ria.  O..  for  the  grading  of  East  31st  .M.  in 
Sheffield  township. 

^Bids  will  be  received  until  noon,  March 
7.  by  Henry  Reifel,  Village  Clerk, 'West  Un- 
ity, O..  for  paving  a  number  of  streets. 

^Bids  will  be  received  until  10  a.  m.,  Marcli 
211.  by   Board  of  .Stark  County  Commissioners. 


miles 

IS  lilt 

rawas 
!  and 
pro- 
n  the 
Stark 
mated 
iclud. 
pav- 
,10,334 
1%2  lin, 
'  12.ia2 
^  lin. 
laid: 


Lanton.  O.,   for  the  construction  of  1. 
of   imiiroved   road   on   what  is  knowii 
.Vlassillon-Millersburg     Road     in    Tuin 
Township,    by    grading,    curbing,   pavi' 
drainage    in    accordance   with   the  plaf 
lile,    specifications,    etc.,    now    on   filer 
ofiice   of   J.   H.   McConnell,  Auditor 
County,    Ohio.     Following    are   the    _, 
(piantities :     12,766  cu.  yds.  excavfition^ 
iiig    approaches;     10,334    sq.    yds.    bri 
ing,   including   filler   and  sand  cushion  1 
s(|.  yds.  4-in.  concrete   foundation; 
ft.   i4-in.   Standard  concrete  curb  laid]" 
lin,    ft.  4-in.  by   lo-in.   Stone  curb  setR 
ft.     Standard    Concrete    Marginal    cui 
4.000    lin.    ft.    4-in.    curb    drain   tile   (|nplj"(e 
(if    needed);    12    lin.    ft.    lo-in.   storrsewer 
pipe    furnished    and  Jaid ;    10    lin.    f!2i-in 
storm   sewer  pipe   furnished  and  laidioij„ 
ft.    30-in.    storm    sewer    pipe    furnisU 
laid  :   l(i  lin.   ft.  8-in.  storm  sewer  pips  ei 
l-"i4   lin.    ft.   12-in.   storm   sewer  pipe  rin 
Standard  catchbasin   furnished  and  bu  i 
plete;   7   trees   to  be   removed  and  dtrt 
The  above  items  of  sewer  pipe  and  iiij 
are  optional  with  the  Commissioners  ai 
veyor  as  to  whether  they  will  be  usedr 
Each  proposal  must  be  accompanied  bjt 
tified  check  on  a  Stark  County  Bank  ir 
sum    of    .*.j00,    payable    to    the    Stark  o 
Commissioners. 

^Bids  will  be  received  until  noon.  Mil 
by   Commissioners   of  Hamilton  Couii 
cinnati,    O.,    for   the    following   count)* 
Cinder    Specification    No.    298 — For   iir 
ment  of   Round    Bottom   road  along   !c 
Norfolk  and  Western  Railway,  near  t  ! 
mont    County    line,    in    Anderson    To 
The  work  to  be  done  according  to  tl  ; 
and  specifications  now  on  file  in  the  •:; 
the  Board  of  County  Commissioners, 
must   be   accompanied   bv  a   bond  in  i 
of  $1,000.     Albert  Reinliardt  is  Clerk, 
®Thc     Hamilton      County     Commi: 
Cincinnati,  O.,  have  awarded  James  L; 
baugh  of  Cincinnati  the  contract  for  i 
provement  of  Cornell  Ave.,  from  Lebai 
lo   Montgomery   pike   for  $14,283.     Bii 
opened   Febr.  22. 

®Tlie     Cuyahoga     County     Commiioiw 
Cleveland,  O",  have  awarded  a  $.34,000  n'- 
to  the  Wilson  &  Harper  Construction 
Zanesville.  O.,   for  the  paving  of  Uni' 
from  Kinsman  St.  to  the  city  limits  o: 
land.     Work  is  to  start  at  once. 

ajames    Radabaugh   has   been   awar 
contract    by   the    Board    of    Hamilton 
Commissioners,    Cincinnati,    O.,    for 
provement     under     specification     No. 
Cornell    .Ave.,    from    Lebanon    pike   to 
.gcmery  pike,  in  Sycamore  and  Symnic- 
ships.      The    contract    price    is   $14.2f!' 
were   opened   Febr.   23. 

The     Ohio     constitutional     conventi 
adoiited  the  second  amendment  to  tht 
tution  permittifi^  the  state-  legislature 
bonds    to    the   amount   of   $.50,000,000 
support    and    maintenance    of    count) 
roads.     The  state  legislature  will  have    . 
on    the    issuance    of    bonds,    after   win  1 
proposition  will   probably  be  submittedo  I 
citizens  of  the  state  for  a  vote. 

4~he   township   trustees   of   seven  toislt 
in  Erie  County,  O.,  have  filed  with  tlitSo; 
of  County  Commissioners,  Sandusky,  (iti' 
for   road   improvements   that   will  costri  ' 
aggregate    about    $2.5,000.     The    impro'uc 
asked   for  are :     One-half  mile  on  the  tr 
Ridge  road  in  Oxford  township;  one-1 
on   the  state  road  in   Florence  townsli 
mile  on  the   Columbus  pike  in   Perkin;  o> 
ship;      on-half      mile     in     Berlin     to-"'' 
one    mile     along    the     Lake     Shore    ' 
Huron  township ;  one  mile  on  the  Cast 
Bellevue    road    in    Groton    township, 
mile  on  the  Milan  road  in  Milan  tow 

The  Village  Council  of  Cuyahoga  I.  . 
is  considering  the  proposed  paving  of  it' 
St..    from    Front    to    Second;    Second  fi 
Broad  to  Portage,  and  Portage,  from 
to  Front. 

Plans  have  been  prepared  by  City  E  if- 
Howard    M.    Yost    of    MassilUin.   0.._  ' 
construction  of  8,18-5  sq.  yds.  of  viirifieM 


•J*  indicates  work  now  open  for  bidp 


<S  indicates  a  contract  let  recently. 
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m  t  on  JIaiii  :'»il  Erie   St^..  on  a    i-in. 

r  r  foundation    witli     cemeiu    grout    a= 

'(I  for  li'.''-w  sq.  yds.  of  vitrified  block 

Inlt  on  Treinoiit  and  S.  Erie  Sts.,  which 

favel    foundation    and     cement     grout 

•he  work   will   include    l.MOO   cu.   yds. 

J  alien  with  -'JO-'  0x4   .stone  and  -',660 

f 'ncrete  curb.     The  work  will  cost  ap- 

in'clv  $"29,"t*'i'.     Bids  for  this  work  have 

U-.   advertised.     H.  W.  Elsass  is  Direc- 

■     'ilic  Works. 

Oregon. 

vy  wing  contracts  have  been  awarded  by 
•jf  Council  of  Portland,  Ore.,  for  street 
n'neiits:  Kearney  St..  from  l.")lb  to 
iiilithic  redress.  \\'arren  Construction 
$;:t77:  East  liith  St.,  from  Ilalsey  to 
U  asphalt  pavement,  Oregon  Independ- 
ping  Co.,  $!,'•--;  Monroe  St.,  from 
live,  to  Eiist  Seventh  St.,  asphalt  pave- 
legon  Independent  Paving  Co.,  $.">.44-' : 
;.cnth  St.,  from  East  ^Iain  to  Itast 
[)l  asphalt  pavement.  Oregon  Indepen- 
l.ing  Co..  $l,o40:  East  63d  St.,  from 
Irnsidc  to  East  Glisan,  grading  and 
c  curbs  and  walks,  Jojilin  &  Mceks, 
••.ast  Uth  St.,  from  Killitigswortb  to 
a  \ve..  grading  and  concrete  rurbs 
«ks,   Giebiscb    &   Joplin,   $6,.3i.)8:    East 

<  from  Holgate  to  Schiller,  grading 
■I  rete  curbs  and  walks,  Oregon  Inde- 
1   I'aving   Co.,    $I,:W:    East    37tb    St., 

•e   to   Schiller,   grading   and    con- 
and    walks,    Oregon    Independent 
,^.u.,  $1,307:    East  43d   St.,   from   Bel- 
East    Stark,    grading    and    concrete 
;1  walks,  M.  Hansen,  $1,808:  East  2-5th 
i'ict,  grading   and   concrete   curbs   and 
.  iplin  &  Meeks,  $!1,0l'.-)  :   East  13th   St., 
Ilingsworth   .Ave.  to   Holman.  gradin.g 
M  rete  curbs  and  walks,  Giebisch  &  Jop- 

sigton  County,  Ore.,  will  expend  ap- 
t^  ely  $100,111111  on  rock  roads  tliis  year. 
M  >  is  the  county  seat. 
I  ouncil  and  Commercial  Qub  com- 
•1  of  Pendleton.  Ore.,  have  reconi- 
f  0  the  Council  the  construction  of  ap- 
n  ely  65  blocks  of  pavement,  42  blocks 
hard   surface   and   23   blocks   to   be 

Pennsylvania. 

ii  will  be  received  until  6  p.  m.,  March 

1l1!  Township   Board   of    Supervisors. 

tor   the   construction   of   a   brick 

:    will  be  received   until   March   2-5,  by 
lenzie.  City   Controller,   Oil   City,    Pa.. 
■I  irted,  for  paving,  curbing  and  gradin.g 
that  city. 

South  Carolina. 

b  City  Council  of  Orangeburg,  S.  C, 
vrded  the  i-ontract  for  the  construction 
■i  pavement  from  where  the  present 
it  stops  at  Lowmaii  St.,  down  Russell 
'the  Southern  depot  to  Berghaiis  & 
y  if  Orangeburg.  The  work  will  cost 
Mately  $l6.0ii(i.  Fingal  C.  Black  is 
I  jiiieer. 
'  Texas. 

i|  will  be  received  until  10  a.  in.,  .\Iarcli 
'A'.  T.   Lockwood,    McLennan    County 

<  Waco.    Te.Nas,     for     road     graders. 


mules,  luml>ei-,  rci:,i..r.:..::  .,;„1  widening  em- 
bankment :u  cast  ,:k!  ui  ridge  across  the 
Brazos  River. 

®Tlie  following  c..-iir„c<,  for  road  work 
have  been  aw:(r(led  Iv,  i;,,  C.unty  Commis- 
sioners oi  Bexar  O'VMv,  S.ui  .\ntonio.  Tex. : 
For  grading  the  1  kubmr  r..:.,l  from  the  Fred- 
ericksburg road  lu  the  !i:^;i.!.Ta  road,  W.  H. 
Braun:  for  re-i..i)pint^  lie  Scuuin  rua<l.  Gid- 
eon .Meier:  iv-loi)piii.-  in.  Mulverde  road,  1 
Cantu;  lor  grading  tlu  i  ,;l>l.s-Spraul  road, 
Gideon  Meier. 

®0.  C.  .McElrath,  .if  Kcl^iv.  Tex.,  has  just 
closed  a  contract  with  ihe  Couiitx  Commis- 
sioners of  L'pshur  Couiuv,  Tex'.,  for  the 
building  of.  county  n.ads.  'Three  outfits  are 
on    the    job.     Gilmer    is    the   county   seat. 

The  Frio  County  Giminissioners'  Court, 
Pearsall.  Tex.,  has  ordered  the  construction  of 
a  cement  walk  about  the  court  house,  the  grad- 
ing of  the  Frio  town  road,  and  set  aside  $1,000 
of  the  road  fund  to  be  e.xiiended  on  roads 
leaving  tlie  city  ni  l'ears:dl.  an<l  to  be  con- 
fined entirely  t.vitliiii  tfie  citv  limits.  I'he 
Court  also  set  aside  $1.'.00  for  the  building  of 
a  road  to  the  Keystone  pro|)erty,  and  a  further 
sum  of  $2,000  toward  the  building  of  a  road 
running_  parallel  with  the  International  & 
Great  .Xnrtlierii  tracks  to  the  northern  boun- 
dary of  the  county. 

Consulting  Engineer  J.  tiibbons  Browne, 
1  Joustoii,  Tex.,  is  prejiaring  plans  for  the  con- 
struction of  sand-clay  roads  in  Leon  County, 
Tex.,  for  which  $84,000  have  been  appropri- 
ated. W  I),  I.accy,  County  Judge,  Center- 
ville.  is  in  charge  of  the  work. 

The  Commissioners'  C'Hirt  of  Palo  Pinto 
County,  Palo  Pinto,  Tex.,  has  announced  its 
acceptance  of  the  good  roads'  petition  in 
Precinct  Xo.  1,  and  will  set  a  day  for  the 
election.  The  election  will  decide  the  ques- 
tion of  $100,0110  bonds  in  this  precinct,  each 
road  receiving  its  legal  pro  rata  of  expendi- 
ture. 

The  Walker  County  Commissioners'  Court, 
Huntsville,  Tex.,  has  acceiited  the  report  of 
Engineer  Brown  on  the  survey  of  the  Walker 
county  roads  and  the  cost  of  building  71' 
miles  of  good  highway  in  the  county.  The  re- 
port gives  in  detail  the  cost  of  each  separate 
mile,  every  bridge,  grading,  grubbing,  etc. 
The  cost  of  the  work  complete  with  five  steel 
bridges  and  several  creosote  wooden  liridges, 
will    lie    $13.-,.iMlO. 

Virginia. 

The  Tazewell  County  Board  of  Supervis- 
ors. Tazewell,  Va.,  rejected  all  bids  received 
Febr.  13  for  grading,  draining  and  macadamiz- 
ing about  113  miles  of  road  in  Clear  Fork, 
Jeffersonville  and  Maiden  Spring  district. 
D.  B.  Daniel  is  chairman  of  the  supervisors. 
This  work  will  be  done  under  the  direction 
of  the  .State  Highway  Commission,  P.  St.  '. 
Wilson.   Richmond.   Conimissicnier. 

Washington. 

®The  Board  of  Pierce  County  Commis- 
sioners. Tacoma,  W'ash.,  W.  .V  Stewart. 
County  .\uditor.  has  awarded  the  contract 
for  the  construction  of  the  Brown-Dash  Point 
Blvd.,  •■>..j6  miles  long,  to  Keasal-.McDowell 
Logging  Co.,  of  Tacoma,  for  $10.84!1.  Other 
bidders'  were:  .X.  P.  Stoll,  $14.73.-.:  Frank 
.McHugh,  $18.64-5:  The  Sunset  Construction 
Co.,    $20.27."i:    W.    T.    Moulton,   $l.:>,y75;    John 


Huntington,  $l7,(il,"i:  TweeUen  &  Jones,  $16,- 
■|im;  Macquaid  &  ifoore,  $17,076,  and  Mills 
Bros..    l(i.-.'-->8. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle.  Wash.,  for  the 
paving  of  Bover  .Vvc.,  on  Feb.  23 :  Independ- 
ent .\sphalt'  Paving  Co.,  $86.1.-.9;  Barber 
.\sphalt  Paving  Co..  $!14,S84 :  P.  J.  Mcllu.gh, 
Third  .-\ve.,  W.  &  Mercer  St.,  Seattle,  $8:i,08!l. 
and   Sloan   Bros..  $00,170. 

West  Virginia. 

The  city  of  Bethany,  W.  V'a.,  will  let  con- 
tracts about  .\pril  1  for  the  sewering  of  all 
streets  of  the  town  and  for  paving  .Main  St., 
.and  rcpaving  all  other  streets.  The  estimated 
cost   of   the   work  is  $25,0lJii. 

Wisconsin. 

The  Marathon  Board  of  County  Commis- 
sioners, Wansau,  Wis.,  has  appropriated  money 
for  the  nurchase  of  road  rollers,  graders  and  a 
complete  stone  crusher  outfit.  R.  II.  Brown 
of    Unity,   is   Commissioner. 

The  Wood  County  Commissioners,  Grand 
Rapids,  Wis.,  have  appropriated  money  for  the 
purchase  of  road  rollers,  graders  and  a  com- 
plete stone  crusher  outfit.  Ed.  McCamelv  of 
City   Point  is  Commissioner. 

Canada. 

+r>i<ls  will  be  received  until  j  p.  ni.,  March 
11.  by  Frank  Chappel,  Town  Engineer,  Osh- 
awa.  Out.,  for  the  construction  of  a  brick  or 
asphalt  block  pavement,  on  a  concrete  base, 
tofether  with  a  cement  concrete  curb  and  gut- 
ter, approximately  ■2,5,000  sq.  yds.  The  pave- 
ment will  include  that  portion  of  the  road 
occupied  liy  the  track  of  the  Oshawa  Street 
Railway.  Plans  may  he  seen  and  speciiications 
obtained  at  the  Town  Engineer's  office.  Town 
Hall.  Oshawa.  Ont. 

^Bids  will  be  received  until  March  24.  bv 
L.  W.  Atkinson,  Herid,  Sask.,  R.  M.  of  Mil- 
ton, No.  292,  Secretary  and  Treasurer,  for  the 
following  :  1  road  grader  ;  G  wheel  scrapers  ; 
12  slush  scrapers. 

•J*Bids  will  be  received  until  noon,  March 
IX,  by  George  R.  Boyd,  Town  Clerk,  Welland, 
Out.,  for  the  construction  of  approximately 
37,000  sq.  yds.  of  pavement,  in  vitrified  brick. 
bitulithic,  asphalt  block  or  granitoid.  Plans 
:ind  speciiications  are  on  file  at  the  office  of 
the  town   engineer. 

Plans  for  the  following  street  work  have 
been  ordered  by  the  City  Council  of  Van- 
couver. B.  C. :  Paving,  asphalt — Isi  Ave.,  Yew 
to  Cypress.  $2-5,237:  Keefcr  St.,  Main  to 
(.  ampbell,  $!'1.:!.59:  Keefer,  Ver:ion  lo'  Vic- 
toria Dr.,  $88,20.!);  Jackson  .-Vve.,  Hastings  to 
Powxll,  $11,986;  Jackson  ,\vc..  Harris  to 
L'nioii.  $26.illi ;  12th  .Ave..  Pr.  Edw.  to  Vic- 
toria, $140,887.  Brick  paving — .Akxander  St.. 
.Main  to  Hawkes,  $91,344.  Bitulithic  paving — 
(  ornwall  St.,  Cypress  to  Trafalgar.  $67,176; 
.\lberta  St.,  Broadway  to  Union,  $'),9.")6.  Cre- 
osojed  wood  block — Dunlevy  .Ave.,  Harris  to 
I'liion,  $.'),9,-)(i. 

The  estimated  cost  of  the  paving  of  East 
Main  and  Muir  Sts.,  city  of  Welland,  Ont.. 
from  the  Grand  Trunk  Railroad  to  the  Mich- 
igan Central  Railroad  depot,  which  is  to  be 
done  this  year,  will  cost  $100,000.  The  tow^n 
engineer's  stalT  has  been  engaged  for  some 
time  in  taking  levels  and  surveys,  and  tenders 
for  the  work  will  be  called  for  in  a  short 
time. 
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Alabama. 

S'usiness  men   of   the   city   of    Decatur, 
jve  a  plan  on  foot  looking  to  the  con- 
1   of   a   bridge    across    the    Tennessee 
that  place. 

Arizona. 

}   lias   been    introduced    by    Ralph    H. 

ii.  delegate,  providing  for  an  appropri- 

■^V'O.OOO    for   tlie   construction    of    a 


steel  bridge  over  the  Colorado  River  at  Yuma, 
.Ariz. 

California. 

©Board  of  County  Supervisiors,  San  Luis 
Obispo,  Calif.,  has  awarded  the  contract  for 
the  construction  of  a  steel  highway  bridge 
aver  Santa  Maria  River  near  the  town  of 
Guadalupa  on  the  .Arroyo  Gr.inde-Guadalnpe 
Road  in  Santa  Barbara  and  .San  Luis  Obispo 
counties,   to  tlie   Midland   Bridge   Co.,   Kansas 


City.     Mo,    at    $46,000.     F.    J.    Rodrigues    is 
county   clerk.     Bids    were   o])ened    Feb.   .">. 

Colorado. 

It  is  urged  that  the  city  officials  of  Denver. 
Colo,  take  action  towards  constructing  a  via- 
duct at  the  Union  Stock  Yards.  As  proposed, 
Ihe  structure  will  start  at  -Sgth  and  Walnut 
Sts..  and  will  end  ,it  Weieatt"  T'  '  49th  Sts..  a 
distance  of  2  100  ft. 


4»  indicates  work  new  open  for  bids.    ®  indicates  a  contract  let  recently 
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Illinois. 

4*Bids  will  be  received  until  1  p.  m.,  March 
11  (no  bids  received  Feb.  26  on  account  of 
storm)  at  the  Town  Clerk's  office,  LaMoille. 
111.,  for  the  construction  of  two  reinforced  con- 
crete bridges  in  LaMoille.  Bureau  County. 
J.  H.  Showalter,  Town  Clerk,  LaMoille.  111. 
Midwood  Bridge :— Span,  50  ft. :  roadway.  10 
ft. :  distance  from  finished  roadway  to  bottom 
of  footings,  ItijA  ft.;  length  of  wings,  16  ft. 
Estimated  concrete  in  structure,  182.8  cu.  yds. : 
reinforcing  steel,  24,289  lbs.  LaMoille,  2 
miles:  roads,  fair.  Average  load,  3,000  lbs. 
Local  gravel  pit,  one  mile  from  bridge  site ; 
gravel  -JO  cts.  per  cubic  yard  at  the  pit,  same 
will  probably  require  washing  and  proportion- 
ing. E.xisting  bridge  is  a  .50- ft.  wood  pile 
structure.  Excavation  full  depth  of  abutments. 
.Average  flow  of  stream,  3  ft.  deep  and  27  ft. 
wide.  "Flowers  Bridge:— Two  50-ft.  deck  gir- 
der spans :  16-ft.  roadway :  reinforced  con- 
crete abutments  and  plain  concrete  piers  •  dis- 
tance from  finished  roadway  to  bottom  of 
footings.  1954  ft.:  length  of  wings,  10  ft.  Es- 
timated concrete  in  the  .structure,  30!)  cu.  yds. : 
reinforcing  steel,  37,4-53  lbs.  LaMoille,  A'A 
miles:  VanOrin,  3y4  miles.  Gravel  same  as 
for  above  bridge ;  yz  mile  from  bridge  site. 
Existing  bridge  is  a  50-ft.  steel  on  tubes  with 
two  15-"ft.  wood  approaches.  Average  flow^of 
stream,  3  ft.  deep  and  50  ft.  wnde.  Excavation 
will  be  full  depth  of  abutments  in  sandy  loam 
and  gravel.  Clay  will  probably  be  found  from 
3  to  4  feet  below  bed  of  stream.  Work  to  be 
completed  on  or  before  September  1,  1912. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commis- 
sion which  may  be  seen  at  the  Town  Clerk's 
oflice  or  may  be  obtained  upon  application  in 
writing  from  the  Illinois  Highway  Commis- 
sion, Springfield,  Illinois. 

4«Bids  will  be  received  at  the  Town  Hall. 
Coal  Vallev,  111.,  up  to  2  p.  m.,  March  14. 
for  the  construction  of  2  reinforced  concrete 
bridges  in  Rural  Township,  Rock  Island 
Countv.  J.  \^'.  Cau.ghev,  Town  Clerk,  O  ion, 
HI.  Willhouse  Bridge :— Span,  10  ft.:  road- 
way. 16  ft. :  distance  from  finished  roadw-ay 
to  'bottom  of  footings,  14  ft. :  wings,  14  ft. 
long.  Estimated  concrete  in  structure,  68.0 
cu.  yds.:  reinforcing  steel,  5,685  lbs.  Near- 
est railroad  station,  Milan,  on  the  C  R.  I.  & 
P..  5  miles.  Roads  fair:  .average  load,  •3,000 
lbs.  Existing  structure  is  a  14-ft.  wood  bridge. 
.Average  flow  of  stream,  6  ins.  deep  and  2  ft. 
wide.  Excavation  will  average  full  depth  of 
abutments  in  loam  to  clay.  Cook  Bridge : — 
Span,  18  ft. :  roadway,  10  ft. :  di.stance  from 
finished  roadway  to  bottom  of  footings,  10J4 
ft. :  wings,  10  ft.  long.  Estimated  concrete  in 
structures,  -50  cu.  yds. :  reinforcing  steel.  4,835 
lbs.  Nearest  railroad  station.  Sherrard,  'on 
the  Rock  Island.  4  miles.  Condition  of  roads, 
existing  structure,  flow  of  stream  and  char- 
acter of  foundation  same  as  above  bridge. 
Work  to  be  completed  on  or  before  July  1, 
1912.  More  detailed  information  may  be  had 
bv  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission which  may  be  seen  at  the  Town 
Clerk's  oflice,  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,   .Springfield,   Illinois. 

•I-Bids  will  be  received  until  11  a.  m..  March 
12.  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  of  Chicago,  111.,  for  labor,  material., 
etc.,  for  constructing  superstructure  of  the 
bridge  over  the  Chicago  River  at  Indiana  St., 
the  'work  being  similar  to  that  to  be  done  at 
the  3oth  St.  bridge,  noted  elsewhere  in  this 
column.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III.. 
until  11  a.  m..  Mar.  12.  for  furnishing  and 
delivering  material,  labor,  etc.,  necessary  to 
erect  the  superstructure  of  the  highway  bridge 
over  the  Chicago  River  at  W.  35th  St.  The 
official  advertisement  will  be  found  elsewhere 
in  this  issue.  The  work  includes  the  super- 
structure complete.  includin.g  machinery,  locks, 
electrical   equijiment,   operators'   house,   watch- 


man's house,  automatic  and  other  bridge  gates, 
temporary  telephone  service  during  the  erec- 
tion of  "the  superstructure,  for  keeping  the 
taiipit  drv,  etc.,  and  all  other  labor  or  mate- 
rials called  for  by  the  plans  or  specifications 
or  necessary  to  complete  and  operate  the 
bridge. 

^Bids  will  l>e  received  by  L.  E.  McGann. 
Commissioner  of  Pubhc  Works,  Chicago,  III, 
until  11  a.  m..  Mar.  12,  for  furnishing  labor, 
materials,  etc..  necessary  to  construct  the  sub- 
structure of  a  highway  bridge  oyer  the  Chi- 
cago River  at  Indiana  St.  Following  are  prin- 
cipal items  of  bidding  sheet :  Removing  the 
old  bridge  abutments,  docks  and  approaches 
as  far  as  needed,  at  35th  St.:  building,  main- 
taining, protecting  and  removing  the_  cofifer- 
dams.  For  miscellaneous  work  as  follows : 
For  making  preliminary  borings,  for  testing 
taiipit,  for  pumping  out  and  keeping  taiipit 
drv  during  construction  of  the  substructure, 
etc.  Dredging  6,00(1  cu.  yds. :  excavation,  3.000 
cu.  vds. ;  excavation  requiring  blasting.  1,50U 
cu.  yds:  oak  timbers  in  place.  15,000  ft.,  B.  M.: 
pine  lumber  in  place,  13,000  ft.,  B.  M. :  white 
or  burr  oak  piles.  1,200  lin.  ft.;  Norway  pnie 
piles,  1,400  lin.  ft. ;  driving  piles,  2,400  lin.  ft. : 
concrete  in  piers,  abutments,  etc.,  3,300  cu. 
yds. :  cement  mortar  for  facing,  250  cu.  yds. : 
handling  and  erecting  abutment  steel,  45.000 
Ills. :  reinforcing  brass  and  rods.  80,000  lbs. 
The  otTicial  advertisement  will  be  found  else- 
wliere  in  this  issue. 

•J-Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III, 
until  11  a.  m..  Mar.  12,  for  furnishing  mate- 
rial, lalior.  etc.,  necessary  to  construct  the  sub- 
structure of  a  highway  bridge  to  be  erected 
over  the  Chicago  River  at  Indiana  St.  Fol- 
lowing are  the  principal  items  of  bidding 
sheet:  Removing  the  shore  piers,  the  east 
abutment  and  approach  spans  of  the  old 
])ridge,  also  the  pier  under  the  viaduct 
bent  on  the  west  side,  also  the  dock  and  east 
approach :  building,  maintaining,  protecting 
and  removing  the  cofferdams :  making  prelim- 
inary borings,  for  testing  tailpits,  for  pump- 
ing out  and  keeping  tailpits  dry  during  con- 
struction of  the  substructure,  etc. ;  excavation 
at  site  of  piers,  etc.,  9,000  cu.  yds.;  dredging, 
6,000  cu.  yds. ;  oak  timbers  in  place,  15,000  ft.. 
B.  M. :  pine  timbers  in  place,  8,000  ft..  B.  M. : 
white  or  burr  oak  piles,  8,000  lin.  ft. ;  Norway 
pme  piles,  .34,000  lin.  ft.;  driving  piles,  32,000 
lin.  ft. :  concrete  in  piers,  etc.,  3,8,50  cu.  yds. : 
cement  mortar  for  facing,  etc.,,  350'  cu.  yds. : 
rubble  masonry,  100  cu.  yds. :  cedar  block 
pavement,  100  so.  ft. ;  reinforcing  steel  bars, 
{10.000  lbs. :  handling  and  erecting  structural 
steel,  05,000  lbs.  The  official  advertisement 
will  be  found  elsewhere  in  this  is.sue. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge,  known  as  the  Dry 
Lake  Bridge,  has  been  awarded  by  D.  M.  Full- 
mer, Town  Clerk,  New  Athens.  Ill,  to  The 
.Stites  Steel  Bridge  &  Concrete  Co.,  St.  Louis. 
Mo.,  at  $1,512.  The  structure  will  have  a 
35-ft.  span  with  a  10-ft.  roadway.  Bids  were 
opened  Feb.  23. 

®The  contract  for  the  construction 
of  a  reinforced  concrete  bridge  between 
Earl  and  Paw  Paw  townships  in  LaSalle  and 
DeKalb  counties.  III.  has  been  awarded  to 
I.  L.  Woodward,  Ottawa,  III,  at  $2,320.  The 
structure  will  be  known  as  the  ."Me.xander 
bridge  and  will  have  a  50-ft.  span  with  16-ft. 
roadway.  Bids  for  the  work  were  opened 
Feb.  20  by  C.  R.  Moore.  Town  Clerk,  Earl- 
ville.  Ill 

Plans  have  been  prepared  by  Westcott  & 
Ronneberg,  189  West  Madison  St.,  Chicago. 
Ill,  for  the  construction  of  a  bridge  over  the 
Des  Plaines  River  at  Forest  Park,  111.  Fred 
.Samuel  is  Town  Clerk. 

The  Chicago.  Rock  Island  &  Pacific  Rv. 
has  under  consideration  the  construction  of 
c  nsiderable  brid.ge  work.  It  is  planned  to 
strengthen  all  structures  on  the  Iowa  Division 
from  Davenport  to  Council  Bluffs  and  ou  the 
Missouri  Division  from  Davenport.  la.  to 
St.  Joseph,  Mo.,  to  accommodate  the'  new 
Mikado  Engines.  It  is  also  proposed  to  take 
out  and  reconstruct,  making  it  a  double  track 
instead  of  gauntlet  as  at  present,  the  bridge  at 


.\losco,  Mo.,  at  a  cost  of  $200,000,  L\^„ 
o\'er  the  salt  Fork  of  the  Arkansas  iL',, 
an  estimated  cost  of  $160,000,  will  prolL  l 
constructed.  I.  L.  Simmons,  Chicago.!!  ' 
bridge  engineer. 


IS 


W. 
ill,  it 
Kan. 
itriic- 
econ- 
Worlt 


The  Chicago  &  Alton  Railroad  Co.| 
Keid,  Bridge  Engineer,  Chicago,  III, 
i^  reported,  rebuild  the  bridge  over  tl 
kakee  River  at  Wilmington,  111.  The 
ture  is  539  ft.  long  and  the  cost  of  th( 
struction  is  estimated  at  about  $20,00 
will  probably  be  started  in  the  spring. 

Indiana. 

•f>Bids  will  be  received  until  Marchliti; 
reported,  by  Commissioners  of  Wayne  jmniy 
Richmond,  Ind.,  for  the  construction  Jtliree 
culverts  and  five   reinforced  concrete  idges 

Busmess  men  of  Hazleton,  Ind.,  haj  em- 
ployed engineers  to  draw  preliminar  plans 
and'  specifications  for  the  constructioni  the 
proposed  bridge  over  the  White  River;  ihai 
place. 

Iowa. 

Dakota  County  business  men  are  ioi 
advocating  the  construction  of.  a  ne  li 
bridge  over  the  Missouri  River  at  Slot  C 
la.  It  is  proposed  that  the  counties  shj  \ 
bonds   for  the  improvement. 

Kansas. 

The    City    Commission    has    instruct 
City   Attorney  to   investigate  the  city's  is 
to  construct  a  viaduct  over  the  Santa  ■ 
yards    at    Washington    St.,    HutchinsorK 
it  is  proposed  to  construct  the  viaductr 
Second  Ave.  to  Fourth  Ave.     It  would  r, 
across  the  Santa  Fe  freight  warehouse, : 
across       the        railroad       tracks,       an 
over    the    loading    docks    at   the   Unde  n 
Viles    and    Hutchinson    Produce    Co.   .i 
coming  back  to  the  ground  at  Fourth  S 
proposed  viaduct  would  be  built  of  ste 
struction  and  would  have  a  roadway  on 
City  Engineer  G.   L.   McLane  is  now  fi 
out  what  necessary  grade  would  be  re; 

.•\n  election  will  be  held  in  April,  at 
ita,    Kan.,    for   the   purpose   of   voting 
proposition  of  issuing  $20,000  of  bonds 
construction    of    a    new    reinforced    o 
bridge    over    the    Little    -Arkansas    Ri: 
11th  St.     William  Sense  is  City  Clerk. 

Maryland. 

It  has   been  announced  by  Mayor  P 
Baltimor;,  Md.,  that  the  Commission  ot,i 
Plan  has  approved  a  bill  authorizing  tl,  cit 
to    bond    for  $2,000,000   for    making  ini|OVt 
ments  in  .South  Baltimore.     The  bill  wil  roll 
ably   be   sent   to   the   Legislature  shortl  an 
wil'  be  submitted  to  the  voters  at  the  e:tio 
next   fall.     Under  the  plans  proposed  a  th 
following      improvements:        The      V- 
bridge    across    Spring    Gardens,    to   tal 
place   of  the  present  Long  Bridge;  ext;i 
of   the   Harboi^  Board's  water-front  stit, 
water-front  park  at  F'erry  Bar  and  the  ,'qu 
sition  of  the  lowlands  on  the  Anne  And^ 
County    side    of    the    river    for    factory  itt 

Massachusetts. 

W.  C.  Tannatt,  Town  Engineer,  East  Imi 
ton,  Mass.,  and  E.  E.  Davis,  Engineer  t) 
Northampton  Street  Railway  Co.,  Nort,ini 
ton,  Mass.,  have  examined  the  Cottaj'  S 
bridge  and  embankment  and  have  reporl 
the  Board  of  Survey  that  they  are  in  d?c 
ous  condition.  The  estimated  cost  of  stret 
ening  and  widening  the  brid.ge  and  enm 
ment  is  $25,000. 

Michigan. 

At  a  recent  meeting  of  the  City  Comm  io 
Port  Huron,  Mich,  (not  Fort  Huron,  as  co 
rectly  stated  in  our  last  issue),  a  resotK 
was  passed  providing  for  the  engagement fj 
euaineer  to  prepare  plans  for  the  constr!" 
of  a  new  bridge  over  Black  River  at  M.a 
St. 

Minnesota. 

4*Bids  w-ill  be  received  until  2  p    ni.,  li 
18,  by  County  Board  of  Waseca  County, ''« 
ca.   Minn.,    for   the   repair  or  constructi 
bridges  listed  below  :     Construction  of  I  '^ 


4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Jo  ft.  clear  span  and  10  ft   roathvay  on  bridges  in  Ja.-,|,<.-  C.a.nty.  c.>sting  from  $:.,700-  New  York 

-rl  abutments   in   s\v    J4    ot    section    13,  to  Sll.oOU   each.  ^^        ioik.. 

\X   106,  range  No.  24,  Freedom  town-  ®Tho    Canton    l;ridi;c    t". .      represented    bv  ®Thc  Board  of  Pnblic  Works,  Fulton,  N.  Y., 

■''ate  Bridge   No.  425:   construction  of  Fred    .Mar.shall,    Sprinmicl.l.'  Mo      has    been  '""'    ^^^    Bridge    Committee    01    the    Oswego 

t  i.iicrete  or  steel  bridge,  Hi  ft.  roadway  awarded  the  contract   for  ilic  construction  of  County    Board   of    Supervisors   have   awarded 

■orete  abutments  on  N.  side  of  section  2.  the  new  brid.yc  across  Turkcv  Creek   it  SI  900  '''"^  contract  for  the  construction  of  the  pro- 

isi)  105,  range  No.  22,  township  of  New  by  the   Board  ot   Coinnii^si.ncrs  of   the  Hoi  PO^ed  reinforced  concrete  bridge  at  Broadway, 

ilal-  State  Bri.-ise  No.  420;  placing  new  lister-Kirbwilk-  road  disiri>  i     Hollistcr    Mo  Fulton.   N.   Y.,   to  Lew   B.   Cleveland,   Water- 

I  jsts  and  new  plank  floor  on  110  ft.  of  «»                  '                   .   •      •  town,  N.  Y.,  at  $125,78">.     Bids   for  the  work 

ejlnd  approaches,  roadway  16  ft. ;  bridge  ,              Montana.  „.^.f^.  opened  Dec.   18.     By  terms  of  the  con- 

f,[i  rods  east"  of   se.  corner   section  32,  ®The   State   Board   ot    lA.iminers,    Helena,  tract  the  work  must  be  started  by  March  lo 

isio  107,  range   No.   23,  township  of   St.  -Mont.,  has  awarded  tlie  ce.iiiract  for  the  con-  and  be  completed  by  December  31,  1912. 

v'^late 'Bridge  No.  435;  placing  new  steel  struction    of    the    bridge    aemss    the    Boulder  North  Dakota 

;  Id  new  plank  floor  on  48  ft.  bridge,  111  '^'^er  to  IVrham  &  Harris,  St.  Anthony,  Idaho.  ^^,       ^              ,.                       '       c    r,      w 

V.vav,  and  repair  of  abutments:  bridge  ■"  ?-'.^'^"                                                   ■  ,..®Tlie    County    Commissioners    of    Pembina 

'.  rods  north  of  ne.  corner  of  section  Nebraska.  .m°"'!  "^  ^'"«        •-  w  R?>'v''f""' r       /    ^^^ 

uv  111^    rnnCTP  Nn    01    ViviTii  tnivn  f  1.   i         ,,  ,  20,  at  the  oftice-oi  W .  VV.  Felson,  County  Au- 

o.ship  l;;':/='"SC  No.  ^4.  V  van  tov^n-  ^.Bids  w,l  he  received  until  2  p.  n,..  .March  ditor,   for  the  construction  of   countv   bridges 

v"'^*,-r  nt-  onenh.itment^.t^  bridge  fn  "'   ^^'  ^''r   ••   V  ^^"^-   ^"^""'">    ^^"^'   l--">caster  ,h.ri„g  the  vear  of  1912.     The  contract  for  the 

•''•'^''^nn   VtownshiT  i'-k"'"-'     V'"'"'"-  ■-'■'■■''^-     '■'^^    ftiriiishing    all  work    was  "let    to    the    Fargo    Bridge   &   Iron 

]   '''^rn     StTRridaeNo    4^^^^  "m'     •""'     '"f  "•=''     'or     building     concrete  Co.,   Fargo,  N.   Dak.,  on  the   following  bid : 

''•  Tof  40ff  Ibean    btid-eabtUmenN  '^"J§«  and  culverts    for  one  year   from  date  Supe.stiMeturo.  .s.ee-l. 

ir  tion  of  40  ft.  i  beam  bridge  abutments  of    contract,    said    concrete    bridges    and    cul-      12  ft.  to    IC  ft.  beam  bridge,  per  it $13.00 

,:■  about  SO  rods  w.   of   .sw':t   cor.   ot  verts  to  he  built  m  accordance  with  the  plans      .>,«  J'-  !"    24  ft.  beau,  bridge,  per  fi 17.00 

'"'■    ^r/  Ifrid^e'  k^o%i'    Trodo  :  T^  ^Pecifcations  now  on  file  in  the  offic'e  of  §  'A.  [^    f,  {[.  'Z  \^.  IZ-  Jt: ! !  i: ! ! ! ! !     ^foS 

IS.:   State    Bridge    No.   4.ib.      Iheolore  the   county   clerk  oi   l.ancaster   Countv,    Neb.,.    M  ft.  to    40  ft.  low  tress,  per  ft 21.20 

r.i  is  Auditor  ot  Uaseca  County,  Minn,  and  to  be   for  a  lump  sum   for  each' size  of      **■  J''  *°    '^-t,  ^'-  'o«' /'"ss,  per  ft 22.50 

ri  Board  of  Hennepin  County  Commis-  bridge    or    culvert    shown    on    plans    and    per  iSj  {t  lo    ;"  il:  hlBh  I'rilss,  per  ft! : ! !  ]  i! ! !     ItIoo 

I  Minneapolis,  Minn.,  has  awarded   the  foot   to   be   added  or  deducted   for  each    foot      ''■•  ft-  *"    so  fi.  hlfl.  truss,  per  ft 28..00 

r  the   construction   of.  bridges    at  increase    or    decrease    in    the    length    of    bar-      Sf-  n'  {"  i,w  »•  uSj'  J'"^*'  ■"""  ff .?q'?S 

.,  Deephaven  and  Norenbcrg  to  the  rel :  also,  for  each  foot  increase  or  decrease  in  '  Super'strucurre.  Reinforced  Concise. 

,w<   bidders,    respectively:     Minneapolis  lieight  of  walls  of  box  culverts,  or  rise  of  arch      12  ft.  to  16  ft.  deelt  bridge,  per  ft »  19.3r. 

I^^Machinery   Co.,    Minneapolis,    Minn..  of   arch   culverts.     Also   bids   on   e.xtra   rein-      '^  "   '°  "^  "sulS'i^.n.'eture  "siell ^"■*" 

J  IJ?:  J.  J.   Mergens.  at  $4,482:    Illinois  forced   concrete   in   wings   per  cii.    ft.  42  ins.  dia.  set  of  4  steel  tubes  S  ft.  long.  .$435.00 

!    idge  Co..  at  $8,142.     All  bids  received  ®John   I..  Mullen,  645  South   IStli   St     Lin-  '■**•  '"s.  dIa.  set  of  4  steel  tubes  s  ft.  long. .  4lO.Ou 

"  structures  are  as  follows :     Nor^iberg  coin,  Nebr.,  has  been  awarded  the. contract  for  f,  j^;  ^i^  ^Ar"!  ^elT  ili'tV^r',  uibfr!  '4?:5n 

K -Illinois   Steel  &    Bridge   Lo.,   $S,14^;  the  construction  of  two  concrete  girder  bridges  :!6  Ins.  dla.  extra  per  ft.  In  belght  4  tuber.     40.00 

Bridge   Co..   $12.386 :    Marsh    Engin-  in  Morrill  Countv  over  the  Nortli  Platte  River  •*"  '"*•  ^la.  extra  per  ft.  In  height  4  tuber.     32.00 

S8700.     Warden-Allei^    $12,485:  at  Bayard  and  Bridgeport    at  his  bid  of  $41,-      concrete.  pe.^eS^Vd:^.'".'^.-.^.""^^^^ $  12.00 

it  .Machinery  Lo.,  Sb,«48 ;  Modern  oOO.     Both    structures    will    be    approxiinatelv       Reinforced  concrete,  per  cu.  vd 13.50 

;  ructure  Co..  $8,560 :  J.  R.  Johnson,  $8.-  800  ft.  in  length,  including  33  ft.  concrete  gir-  Substructure.    Reinio.-.  ed   Concrete,    with   Steel 

.  iet  Bridge  &  Iron  Co.,  $1.3,400:  Conti-  der  span  and  38,000  cu^'ds.  of  fills  and  1,400  ,_a  price  per  rising  fi.'."l^cluding  cap. . .  .$    6.0o 

.!ge     Lo..     $8,990.     and     MassiUon  cu.  vds.  ot  surtacmg.     Other  bids  received  for      2— B  price  per  rising  ft.,  including  cap 7  00 

$11,330.     Crystal    Bav    Bridge:—  the  structures  are  as   follows:     (ai    Standing  3— G  price  per  rising  ft.,  including  cap. ...      7.00 

..el   &   Bridge    Co.     $4-2:290:    Marsh  for     concrete     arch     bridges     and      (h)      for  .^E  ^l^lc'l  g??  ^i^lSf  K\;  !Sc!uJl!n|  S^! ! ! !      I'M 

il  ring  Co..  $4b.-:)00 :  J.  R.  Johnson.  $48.-  girder  bridges:     Bartlett  &  King,  Cedar  Rap-  Concrete,    including   reinforced   bars,    per 

iet  Iron  &  Bridge  Co..  $54,900 :  Conti-  ids,  la.  (a)  $39,200  and  (b)  $48,400 ;  C.  R.  In-      <.,^"-,  X^;.}"  place. 18.00 

ikidge  Co.,  $46,000:   Massillon   Bridge  man,    Cheyenne,    Wyo.,    (a)    $.30,000  and    (b)  7-in.'^rs^.!   .'^.   !'.^'".."':"^.'.'.!'.*.''."."-  "'         95 

:^912:  Minneapolis   Steel  &   Machinery  $-30,000:    Midland    Bridge    Co..    Kansas    Citv,  Steel  piling  in  place  in  wings,  per' iiii.'Vt! 

1.948:     T.     N.     Turner     Improvement  Mo.,    (a)    $57,310    and    (b)    $64,320;    Pueblo         8-in.  I's  . ... . .             I.05 

4,803:    Modern    Steel    Structure    Co.,  Bridge  Co.,  Pueblo,  Colo.,  (a)  $39,986  and  (b)  r,  ft.  mi  or  less!  pHce"per''rlsing'"t^"             $    4  7o 

I     Midland    Bridge    Co..    $-56,637,    and  $41,6-50  :  Ward  &  Weighton.  .-Vudubon.  la.,  (a)       «  ft.  or  more,  price  per  rising  ft '..'..'.      4!60 

dllen.    $i;i385.      Deephaven    Bridge:—  $36,000:    Collier    Construction    Co.,    Fairburv.  T^m^r-,^  ^^ruK'^h^aJ^lV"^^-  ^l^' ,      ,       .  „  .- 

,  Steel  and  Bridge  Co„  $1,498.50;  Oscar  Nebr.,   (a)  $:38.739  and   (b)  $39,929;  Herring-  We'Pt'e?n-c"eS^?:  u\X\"-a^%tm''ents'S'e"r^f^^^         "■''^ 

i'    $5,794:  Barber  and  Werring,  $5,146;  ton  &  Anderson.  Fort  ColHns,  (a)  $39,099  and      „P'ace    ; 63 

iiolis   Steel   &   Machinery    Co.,    $5.-598:  (b)    $39,168;   Lincoln    Con.struction    Co.,    Lin-  Jv^tlrn' Z^^s,%°LZl^^"!."ht^^^^^^                      -^^ 

■  .  1  T>  -J       1-       c— nt\r\     r~              -r-  i      \-  u       .    \  a--)-  lan    n-     i         r>   ■  i       /^  western  cedai ,   wing  or  retaining,   per  ft. 

1  ntal  Bridge  Co..  $-d,900:  George  Trun-  coin.  Nebr..  (a)  $.i.),400:  \\  estcrn  Bridge  Con-         in  place   g-, 

,000;  J.  I.  Mergens.  $4,482;  J.  R.  John-  struction  Co.,  Omaha,  Nebr.,    (a)   $47,400  and  Pe''  MOO  ft-   in  place  of  new' :;'-in.  "pjank 

.'060,  and"  Hase  &  Chabot.  $4.8-52.  (b)  $-55,200;  Charles  G.  Sheely,  Denver,  Lolo..  Per   1  «   ft"  in 'nia';;' of 'nirt"-.' ;;■•■•,■ --^  ^^.00 

.    ~         .     .  /    (  0-00 ViAA        1   /I  \  n-i'nnn     t    nr   t             t  ,      ,           "'    '"    Place   oi   old   3-in.    plank 

r   Commissioners  of  Marshall  and  Bel-  (^)  $38,000  and  (b)  $4--3,000 ;  J.  \\  .  Turner  Im-         backing    20.00 

1  ninties  recently  let  the  contract  for  the  provement   Co.,   Des   Moines.   la.,    (a)   $46,.500  Ohio 

t  ;tion  of   12  steel  I-beam  bridges  rang-  and  (b1  $49,080 ;  Liggett  &  Welton,  Fort  Mor-  .„-,      ,■„,              .      '.          .,    ,„  „, 

t  :n  28  to  48  ft.  in  length  over  the  Main  gan,  Colo.,  (a)  $40,042  and  (b)  $44,-500.  •  D.  D.  „^i*'''  Z^'''  ^^,!:^'-"^'rH  """'  r  **  ^^?   ^r  '"• 

huid   branches    1    ancf  200    of    Judicial  Pnce.  Lincoln.  Nebr.,  is  state  engineer.  ,,"•„„";    l^'orw  II    n   ""'■°"   bounty  Com- 

hso    11    to  the  Continental  Bridge  Co  ®The    Cumin.s-    Countv    Board,    Westpomt,  "yss'oners,  NorwaVk,  O     for  the  construction 

■ill     Bids    were    w«ied    Feb  %    at  Nebr..  has  awarded  the  contract  for  the  con-  °f.tlie  siiperstructure  of  a  riveted  steel  truss 

.'Minn                                                   ■"  struction -of  all  bridges  necessary  during  1912  '"-idge   -33    ft.    m    length,   located    m    Bronson 

■  n  -,„„»'„     ,      -.1,  *i,     r;     r         -1      f  to  the   Standard   Bridge   Co.,  Omaha,   Nebr.  '°^"ship. 

nn^f  \           r    r    ^SJT''  ^°       I    1  ®Custer     Countv     Board     of     Supervisors.  ,  .•J-^"'o'  ''''  '  b?  received  until  1  p.  m.,  April 

1  polls,  Minn.,  the  Great  Northern  Rail-  3^       g         ^^^-^    ,,^^  .,^^._.^^,,^j  ^^^  ^^^^^^^^  lo,  by  Board  01  Columbiana  County  Commis- 

II  build  a  traflic  bridge  over  the  tracks  -       ^,      construction  of  all   bridges  necessary  sioners.  Lisbon,  O.      or  the  construction  of  a 
K.l%          ;^     P'^""^^'     he  .ft'-"':t"'-e  during    1912    to    the    Omaha    Structural    Steel  steel  bridge  in  Middlcton  township. 

as  wide  as  the  street,  and  will  extend  ,,,-.  ."^    Omaba    Nebr  •^Blds  will  be  received  until  1  p.  m.,  April 
!.r  sufficient  distance   on  either  side   to  The  Dawes  Countv  Commissioners  have  re-  ':    I'v    Board    of    .Vshtabula    County    Commis- 
earance    and    permit    street    traffic    to  .^^^^^  ^,j  ,,j^j^  ^^^^j-.^j  ^-^^    20,  for  the  con-  s'0"e«.  Jefferson,  O     for  making  the  fills  of 
ler  the  tracks.,  struction    of    bridges    during    1912.     Charles  the  approaches  to  a  bridge  on  Pine  St.,  Jeffer- 
1.  Virginia  &   Rainv   Lake   Railroad   Co.,  Xavlon    Chidron    Nebr    is  county  clerk  '^°"-     Plans  and  specifications  are  on  file  with 
^ng  to  advices   from   Tower.    Minn.,   is  '     '        '           -kt         u       nchirp               *  *'"^  county  surveyor.  J.  S.  Matson.     A.  V.  Hill- 
Ig  the  construction  of  a  bridge  over  the  JNew  tiampsnire.  yer  is  clerk  of  the  board. 
Ilion    River,    near    Six-Mile    Creek,    in  4'Bids  will  be  received  until  8  p.  m.,  Mar.  ®The  Commissioners  of  Ross  County,  Chilli- 
■''^  with  a  proposed   extension   of  the  21,  by  City  Council.  Berlin,  N.  H,,  for  furnish-  cothe._  O.,  awarded  'the  contract  for  the  con- 
ing and  erecting  superstructure  of  two  116-ft.  struction    of    the    Lattaville   bridge   to    O.    M. 
Mississippi.  single   span   steel   hit^hway  bridges   to   replace  Junk  at  his  bid  of  $1,065.     Other  bids  received 
I                                         '  old  iron  bridges  over  the  .-Viidroscoggin      Iver  for  the  work  were  as  follows :     W.  P.  Mad- 
1    understood    at   Meridian.    Miss.,    that  ^^  Mason  St.     Plans  and  specifications  are  on  dux,  $1,097.35;   S.   M.   Darby,  $1,144;   George 
•|ithern  Railroad  officials  have  appointed  file  with  L    J    Wertheim.  Citv  Engineer.  and    Albert    Tweed.    $1,2-50;   John    Alexander, 
■jiiittee  to  take  some  definite  step  toward  $1,280;  L.  E.  Wilev,  $1,174;  E.  Hurff  &  Son, 
vly  construction  of  a  viaduct  or  subway  New  Jersey.  $1,060.     .-Ml  bids  for  the  repair  of  the  Bridge 
nect  the  parts  of  the  town  north  and  it   is  reported  that  the  Union   County   En-  St.  bridge  at  Chillicothe  were  rejected. 
-''  'he  tracks.  gineer,  Elizabeth.  N.  J.,  is  preparing  plans  for  ®The    contract    for    the    construction    of    a 
lyrj            ■  the  construction  of  the  proposed  new   South  230-ft.  concrete  bridge  on  Dunlap  Creek  road 
ibbouri.  ^^^    bridge  to  be  built  this  spring  at   Cran-  has  been  let  by  the  Board  of  Hamilton  County 
•  1^  will  he  received  until  2  p.  m..  March  ford,  N.  J.     The  new  structure  will  carry  two  Commissioners,  Cincinnati,  O.,  to  M.  Hanloii. 
:.iuard  of  Jasper  County  Commissioners,  trolley   tracks   and   will   eliminate   the   present  Cleves.  O.,  at  $5,172.     Bids  for  the  work  were 
jge,  Mo.,  for  the  construction   of   three  curves  and  double  track.  opened  Feb.  16. 

•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Plans  and  specifications  have  been  com- 
pleted, according  to  reports,  l)y  County  Sur- 
veyor. F.  R.  Lander,  Cleveland,  O.,  for  the 
construction  of  the  new  high  level  bridge,  and 
it  is  expected  that  bids  will  be  advertised 
shortly  for  building  the  two  rivet  piers  costing 
about  $UMl.(HXi  each.  The  cost  of  the  entire 
structure  is  estimated  at  about  $3.00o.(H)il. 

The  County  Commissioners  recently  held  a 
conference  \vith  the  city  officials  of  Voungs- 
town.  O.,  in  regard  to  the  reconstruction  of 
the_  East  End  Viaduct,  and  it  is  believed  that 
definite  steps  will  be  taken  shortly  for  tin- 
improvement.  F.tt  S.  Smith  is  county  engi- 
neer, and   Frank   M.   Lillie   is  city  engineer^ 

The  City  Council  of  Columbus,  O..  has 
adopted  a  resolution  proxiding  for  a  special 
election  Mav  21  to  submit  to  the  voters  the 
proposition  of  issuing  $4'J."),00(l  of  bonds  for 
purchasing  land  incident  to  the  proposal  to 
open   Third    St.   and   construct   a    viaduct. 

.Ml  bids  received  Feb.  >(')  by  Board  of 
Holmes  County  Commissioners,  Millersbur.a. 
O.,  for  the  three  county  bridges  Iiave  been 
rejected.  W.  L.  Reidenbach  is  count>-  sur- 
veyor. 

Oregon. 

®The  Portland  Bridge  &  Iron  Co.,  Portland. 
Ore.,  has  been  awarded  the  contract  for  the 
construction  of  two  additional  bridges  in 
Douglass  County,  one  at  Riddle  and  the  other 
at  Glendale.  The  contract  price  of  the  two 
bridge-    was  ,*l:!.iH)ri_ 

Pennsylvania. 

^Board  of  Tioga  County  Commissioners, 
Wellsboro,  Pa.,  has  awarded  the  contract  for 
the  construction  of  four  bridges  to  the  Groton 
Bridge  Co..  Groton,  N.  Y..  at  $7,014.  The 
structures  will  be  located  at  Liberty.  Hamil- 
ton.  Blosslnirg  and   Mansfield. 

The  Commissioners  of  Lycoming  County, 
W'illiamsport.  Pa.,  have  decided  to  postpone 
for  some  time  the  construction  of  Du  Bois- 
town-Xew-berry  and  Mont,gomery  bridges. 

Commissioners  of  Lawrence  County.  New 
Castle.  Pa.,  are  having  plans  prepared  for  the 
construction  of  a  number  of  bridges  during 
the  coming  summer.  The  largest  bridge 
proposed  is  that  wdiich  will  connect  Hazel  Dell 
and  Ellwood  City.  There  is  now  some  con- 
troversv  over  the  location  of  this  bridge  and 
it  will  likely  be  somewhat  delayed.  In  addi- 
tion to  the  two  proposed  bridges  over  the  Nes- 
hannock  in  New  Castle.  Pa.,  one  on  Mill  and 
the  other  near  the  end  of  North  St.,  there  arc 
a  large  number  of  small  bridges  to  be  erected. 
The  location  of  these  bridges  will  be  as  fol- 
lows :  Wampum  run  on  the  Wampum  and 
New   Galilee  road :   McCready's   run   where   it 


crosses  the  New  Bedford  and  West  Middle- 
sex road:  Deer  Creek,  near  New  Bedlnrd; 
Cofi'ee  Run.  near  New  Bedford;  Big  Run. 
near  Pulaski ;  Satterlield  Run.  near  Pulaski : 
Potter  Run.  near  Volant  ;  Jameson's  Run. 
near    F'laingroxc. 

Providing  the  court  approves  tlie  reports 
of  thf  Grand  Juries  recommending  the  con- 
struction of  a  bridge  over  Chester  River  at 
Fifth  St..  Clicster,  Pa.,  the  Delaware  CouiU\ 
Comnnssioners  at  Media,  Pa.,  w'ill  secure  lilans 
lor  the  improvement. 

Plans  have  been  ])reparcd  liy  the  engimirs 
of  the  Lehigh  Valley  Transit  Co.  and  pre- 
sented to  the  City  Council  of  Allentown.  I'm.. 
lor  the  construction  of  the  proposed  concrete 
bridge  over  the  ravine  between  .-Mlentown  ,ind 
South  .\IIentown.  The  structure,  according  lo 
tlie  plans,  will  be  about  1,!I40  ft.  long  anil  li'T 
ft.  liigh,  and  will  cost  about  $oil0.ii(Mi.  W.  W. 
Wvsor,  .Mlentown.  Pa.,  is  chief  engineer  of 
the  Transit  Co. 

South  Dakota. 

©Commissioners  of  Brown  County,  .\ber- 
deen,  S.  Dak.,  have  awarded  tlie  contract  for 
tJie  constructiin  of  four  new  bridges  and  the 
repairing  of  two  other  structures  to  the  Gil- 
liert  Improved  Corrugated  Culvert  Co..  .\ber- 
deen.    S.   Dak.,    at   $12,971. 

®The  Board  of  Minnehaha  County  Commis- 
sioners. Sioux  Falls,  S.  Dak.,  has  awarded 
the  contract  for  the  construction  of  all  bridges 
necessary  during  the  year  of  1M2  to  the  fol- 
lowing contractors :  Standard  Bridge  Co., 
Omaha,  Nebr.,  for  steel  structures;  Watertown 
Cement  Product  Co..  for  reinforced  concrete 
structures. 

®The  Lawrence  County  Commissioners. 
Deadwood,  S.  Dak.,  have  awarded  the  con- 
tract for  the  construction  of  all  bridges  dur- 
ing 1912  to  the  Standard  Bridge  Co..  Omaha. 
Nebr.     Bids  for  the  work  were  opened  Feb.  2i). 

The  State  Engineering  Department,  Pierre. 
S.  Dak.,  has  received  plans  for  the  construc- 
tion of  the  proposed  bridge  across  Cheyenne 
River  near  Wasta.  .\s  proposed,  the  struc- 
ture will  be  600  ft.  in  length,  with  four  spans 
of  loO  ft.  each,  and  practically  all  the  ap- 
proach on  either  side  to  be  of  earth  fill.  It  is 
estimated  that  the  cost  of  the  structure  will 
be  al30ut  $20,000. 

State  Engineer  Lea,  Pierre,  S.  Dak.,  re- 
cently conferred  w-ith  residents  of  Wasta  in 
regard  to  the  construction  of  the  proposed 
1)ridge  over  the  Cheyenne  River  to  cost  $2-').0OO. 

Texas. 

F.  H.  .\llsl)ury  &  Co.,  Houston.  Texas,  has 
been  awarded  the  contract  for  the  construction 
of  \\ve  iron  bridges  in  Gonzales  Countv,  at  a 
cost  of  about  $2,300. 


Virginia. 

+Bids   will   be   received   until   noonil,  i 

■A     bv    P      St      T      WiUnn      C.-,.„     u:!Y    ""Well 


l.i.  by  P.  St.  J.  Wilson,  State  Highw; 
iiiissioner,  Richmond,  Va..  for  the  con* 
..f  a  IiiO-ft.  reinforced  concrete  brid 
M;ittapoiii  River,  near  Milford.  Tl 
will   include  both  sub  and  superstruct 


Washington. 


Com- 
'ction 
over 
work 


The    Board    of    Lewis   Countv   Coni,lssi„„ 
ers.     Lliehahs.    Wash.,    rejected    all    I 
ceived  for  the  construction  of  the  brie 
tlie  Cowlitz  River  at  Randle  and  for 
a  new  bridge  over  the  Tilton  River  at 


superintenipt  of 


•  k'asli., 

irhraii 


s  re- 
over 
!cting 
eiiier. 


-A.    L.    Preston    is    county 
brid.ges. 

The  Board  of  Pulilic  Works,  Seattle, 
received  the   following  bids   for  the  o 
foot  bridge  at  Pike  St.:     A.  S.  Peter'i   . 
Im.S.4.j:  J.  .-\.  McEachern  Co..  $7,94li.!i.-,fi- 
H.    Ryan.    $7,.531.0.'i ;    Jahn    Contraciii 
$1,131.1111;    Elmer   Johnson,    $7,92890-ia) 
&-   Sunden,    $8,437..50 ;    M.   C.    Heineni,- 
E.   Galer   St.,  $7,0(54.90;   Wevmomh  >   . 
tion  Co.,  $7,193.40. 

Wisconsin. 

Mayor  Crumpton,  Superior,  Wis.,  is  rlo 
to  have  vetoed  the  resolution  of  tl  i 
Council  authorizing  the  calling  for  bidsur 
construction  of  the  bridge  over  BluflCi 
between  Itasca  and  .\llouez. 

Canada. 

4*Bids  will  be  received  until  noon,  1; 
IS.  by  William  Purves,  Township  Cle^, 
lumbus,  Ont.,  for  the  construction  cr 
forced  concrete  bridges  in  the  towiiip 
East  Whitby.  Bowman  &  Connor,  i-c 
Ont.,  are  engineers.  Plans  and  specititi 
are  on  file  with  H.  Gifford,  Reeve,  Ceirc 
Ont. 

®The  following  bids  were  received  .r 
substructure  of  the  23d  St.  subway  in  as 
toon.  Sask.,  of  which  George  T.  Clarks 
engineer :  Robinson  &  Foster,  SI: 
Wash..  $50,027  ;  Wilson,  Townsend  &  v^ 
ers,  Moosejaw,  Sask.,  $.52..534 ;  Hoy  iT 
St.  Paul,  Minn.,  $(i3,l.i(i,  providing.!, 
sewer  is  laid  first;  Nelson  &  Foster,  W:ii; 
Man..   $(54,731. 

.\  petition  has  been  signed  asking  tt 
Department  of  Public  Works  take  up  tin 
ter  of  constructing  a  bridge  over  Battlt!;' 
l(i  miles  south   of   Hardisty,  .^Ita. 

Bylaws   have  been   passed  at  To.i"Oiiti|(J 
authorizing    the    construction    of    a   c|rr 
bridge    on    Albertus    .\ve.     The    cost 
structure  is  estimated  at  about  $2,500. 


IRRIGATION.  DRAINAGE.  LEVEES  AND  CANALl 


Colorado. 

.At  a  special  election  held  in  the  Greeley- 
Poudre  irrigation  district  at  Xunn,  Pierce 
:ind  Camrield  land  holders  in  the  district  voted 
to  ratify  the  contract  recently  made  between 
the  directors  of  the  district  and  the  Poudre 
Valley  Ditch  Co.  By  the  contract  the  district 
l)Ccomes  the  owner  of  the  Poudre  Vallev  ditch. 
Cobb  Lake  and  secures  100,000,000  cu.'  ft.  of 
storage  in  Douglas  reservoir.  Former  stock- 
holders in  the  ditch  reserve  the  right  to  carry 
water  in  the  Poudre  Valley  ditch  and  to  fill 
Douglas  reservoir  to  a  capacity  of  275,000.000 
cu.  ft.,  their  share  of  storage  in  the  reservoir 
The  debts  of  the  Poudre  Valley  ditch  are 
cared  for  by  the  contract.  The  contract  has 
been  pending  for  more  than  a  year  and  its  con- 
clusion ends  all  litigation  for  the  Greeley- 
Poudre     irrigation     district. 

Idaho. 

The  Mountainhome  Irrigation  &  Develop- 
ment Co.,  which  filed  its  articles  .if  incorpora- 
tion recently,  proposes  to  complete  the  irri- 
gation   systems    in   the    vicinity    of    Mountain- 


liiinie.  Idalio.  The  company  lias  opened 
olfices  at  that  place.  Former  Governor  James 
H.Brady  is  at  the  head  of  this  enterprise.  D. 
\V.  Standrod.  Pocatello.  ld:iho.  is  also  inter- 
L'steil. 

Illinois. 

+  Bids  will  be  received  unlil  .March  IS  1)y 
llallock  &  Medina  Drainage  District  of  Peo- 
ria. 111.,  at  the  office  of  W.  S.  Kellogg,  Attor- 
ney. Peoria,  III.,  for  the  following  describeil 
work:  New  channel  for  Hallock  Hollow 
Creek.  7,800  cu.  yds.  ;  Cleaning  present  chan- 
nel of  Hallock  Hollow  Creek  and  changing 
outlet  of  Crow  Creek.  3.000  cu.  yds.  .Addi- 
tional information  may  be  secured  from  Har- 
nian   Engineering  Co.,   Peoria,  III. 

•{•Bids  will  be  received  until  2  p.  m..  March 
23.  by  Commissioners.  Deer  Creek  Drain;ige 
District  No.  3  at  the  ofiice  of  Ferris  E.  Gaines, 
Crete.  III.  for  cleaning  and  straightening  one 
mile  of  dry  bank  open  ditch,  5  ft.  base,  aver- 
age depth.  -5.5  ft.,  estimated  vardage,  7,0(lii  cu. 
yds.  .-\lso  for  1.300  ft.  of  2'O-in.  No  1  shale 
tile:   1.300  ft.   IS-in.  No.   1   shale  tile:  two  -'nx 


1)1 

rui  i- 
omh 

lllfv. 


In-in.  wyes:  one  lS,\lo-in.  wye;  one  1 
wye.  .Also  for  hauling,  laying  and  o 
above  tile.  Separate  bids  will  be  recei\ 
excavating  of  open  ditch;  for  tile;  for  1 
tile;  for  laying  tile;  for  covering  tile: 
mav  be  entered  embracing  entire  c( 
®J.  M.  Powell,  Brooklyn,  hid.,  ha 
awarded  the  contract,  at  $0,190,  for  cor 
ing  tile  drains  in  the  North  Sheldon  ami 
Concord  Drainage  District  of  Iroquois  t 

Indiana. 

®Englert   Bros.,   Monterey,   Ind.,  havbi 
awarded    the    contract    at    about   $164.0   ; 
drainage   work,   bids    for  vx'hich  were   ened 
Feb.   28   by   Elmer   C.   Williams.   Consti:tion 
Commissioner,    Court    House.    Witiamai  Ini- 
The  work  includes  the  following:    MaiKct- 
main   Drain— Length.   148,200   ft. :  cu.  y<  ,f 
cavation.    2.fiOI,4.")4.     Branch    No.    1,  or  )i 
Branch — Length,    0.202    ft.;    cu.    yds.   ea' 
tion,    (i9,.503.      Branch    No.    2,    or    Luc;  I 
vision — Length,     10,500    ft.:    cu.    vds.   ca' 
tion.     23.771.       Branch     No.     3.     or    Hni 
Branch — Length,    5,557    ft.:    cu.    yds.   ea' 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,;<(  Branch  So.  4,  or  Zech  Branch— 
sV.lO  ft.;  en.  yds.  excavation,  jio,.!-,. 
\o'  5  or  Little  xMonon— LengtJi,  21.- 
:  a\  yds-  excavation,  .5.j.('(i(;.  Branch 
•  E  P  Tliompson— Length  :U.li«8  ft.; 
o.xcavation,  iW.UOt).     Branch  No.  7.  or 

Kranch-Lcngth  5  770  ft.;  cu  yds. 
,„    7,580.     Branch   No.   !<.   or   .\gnc\v 

Lengtli,  ij.080  ft. ;  cu.  yils.  e.xoava- 
;:<l  Branch  Xo.  9,  or  Bhisser  Branch 
i'5300  ft.;  en.  vds.  excavation,  8.7.V). 

V,,'  1(1,  or  Franks  Branch— Lengtli, 
yds.  excavation,  ■21.750. 

Iowa. 
'   will    be    received    until    1 M    p.    ni.. 
8  by  Board   of   Fort    Dodge    County 
ors   Fort  Dodge,  la.,  for  constructing 
Idles  of   Drain   69.    J.   L.    Hanrahan, 
dL'C    la.,  is  countv  auditor, 
were  opened  Feb.  -.'l  by  M.  T.  I'inley. 
i   \iiditor,    Adel.    Iowa,     lor    drainage 
Hallas    County,    the    contract    being 
ilie  Laiia   Constructi<>ii   Co.,    liar-, 
inrludes : 
ditch,    4- 


,■  $15,551.  The  work 
1  vds.  excavation  in  open 
11.  side  slope  1  to  1 


1  ft,  of  -M-iii 

HI  ft.  of  Hi-in. 

'n  ft.  of  12-in. 

of 


,s-in. 


tile: 
tile; 
tile ; 

tilo  : 


:f.4no  ft. 
l.iiod  ft. 
4,0n(i  ft. 
-.'.Hon"  ft. 
l.liiii    ft. 


ot  28-111. 
of  18-in. 
of  14-in. 
of  10-in. 
of    (i-iil. 


luist   be   liled   with 
.Secretary    "f    the 


til  In  a.  ni  ,  .March 
nnty  Coiimiission- 
1,   for  (he  contnic- 


Michigan. 

vill  be   rectixcd   luinl   :i   ]).   in.,   .\pril 

McD.    linvnsend.    C    S.    I'lngi- 

-deral    Bldg..    Detroit.    Mich.,    for 

liin   of    the   east   approach    canal 

.MariV.   Mich.     The  work   to  he 

\cavate  the  new  navigation  chaii- 

mt  end  of  St.  Marys  I'alls  Canal, 

i    removal    of    piers    and    cofTer- 

>  I'   the   foundations    for  and   builil 

Mills  and   piers    for   the    Poe   and 

■move  the  cofferdam  at  west   end 

il,  and  furnish  all  the  labor,  plant 

-    necessary    to    perform    the    rc- 

The   work   is   located   a;    Sauh 

T«:    niainlv   in   the    east   approach    of 

I  vs  Falls  Ciinal.     The  site  is  accessible 

■  luring    navigation    season,    and    by 

,ier.     The" contractor  will  be  per- 

ccupv   such   portion   of    the   unoc- 

11 -anal  lands   as   may   be   designated   by 

■'  noting  officer   for   storing  machinery. 

;  materials  used  on  the  w^ork.  The 

-liniate  of   materials   and   work    is 

only.     These    ciuantitles    will    be 

Kasis'  for    (;lctermiiiing    the    lowest 


.  l.".0,00' 
.  i.'i.noo 
.  ;i.T,o(i  i 
.6I6.11O-1 
.  S7.(i0« 
.  16,000 
.   20.00') 


i.'la.ss  A.  cu.  yds 

I 'lass  B.  cu.  yds 

illing.  cu.  yds 

J  and  placing,  timber,  cu.  ft. 

u.   yds 

iixclusive  of  cement),  cu.  yds. 
furnlshinET  and  delivering,  bbls. 

■  be  seen   at   the    U.    S.    F.ngineer's 

lit   ;nul    Sault    Ste.    Marie,    Mich.. 

>.  be  ordered  from  the  Multi-Color 

..    Detroit.    Mich.,    at    a    cost    of 

.'.oni   the    tracings    will    be    loaned 


la.,   have      1 


Minnesota. 

1   &   .-Xnderson.    Sheldt 

i.d  the  contract  at  $7.2;!4    for   fur 

1  laving  about  ;Sf).000  of  5-in.  to  1(1- 

Coiinty  Ditch  Xo.  10.    Bids  on  this 

k:  -Tc  opened  Jan.  26  by  K.   S.   Shepard. 

liil  .\uditor,   Marshall,    Minn. 

Mississippi. 

\  (i.  A.  .McWilliams.  28  E.  Jackson 

ago.    III.,    have   been    awarded    the 

T   constructing    15    miles    of    21-ft. 

^  ft.  deep  canal  for  the  Hayes  Creek 

iid  Drainage  District.    Bids   for  the 

opened    b'eb.    26    at    Vaiden,    Miss. 

New  Mexico. 

rt's  will  be  received  until  2  p.  m..  March 

ll  Orchard  Irrigation  District.  First   Xa- 

"k  BUIg.,  Farmiiigton,  N.  Mex..  il  is 

I'lr   the   construction     of     about    40 

'  ■litch  work  including  a  diversion  dam 

I  jadgate  in  the  river  near  Cedar  Hill.     .A 


certified   cluck    :.jr   jl.'^'i 
each    bid.      A.    I"ilu.-"^i- 
District. 

Ohio 

4*Bids  will  bo  ixci;i\i^il 
21,  by   Board  (.>i    Merf'; 
ers.  Celina,  ( )..  it  is  r<|M,r 
tion  of  Wabash  ditcli    V    .  ."i41. 

Oregon. 
President  I'aft  has  divic'cd  the  approval 
of  the  west  extension  L  niatilki  irrigation 
project  ;ind  within  the  next  leu  days  llie 
report  recently  submitted  by  the  siiecial  board 
ol  reclamation  enginters  will  be  formally 
adopted  ami  arrangements  will  probably  be 
made  for  beginniug  work  on  the  project, 
wliich  will  reclaim  ;>n.5nii  acres  al  a  cost  of 
approximately  $:l.(Min,(i(Mt.  H.  D.  Xewell, 
Hermistoii.  Ore.,   is   Project    Fngineer 

Memphis,  Tenn.,  and  Vicinity. 

(  Rl.c.l   l..\K     (OKKKSlMNllliNeK,  i 

®The  I'ouncy  i'tiving  Co..  of  Memphis,  has 
been  awarded  the  contract  for  laying  brick 
alle\  s  and  courts  m  and  around  the  new 
Jl.nno.noo  numicipal  building  just  being  com- 
pleted by  the  city  i>l  .Memphis.  The  coturact 
involves  alioul  in.nOd  sq.  yds.  of  pavement,  and 
the  contractor  proiioses  to  use  R.gyptian  Block 
in  the  work.  The  brick  will  be  laid  on  a 
(i-inch  concrete  foundation  and  in  accord 
with  the  regular  specifications  .  adopted  by 
City  Engineer  Weatherford.  The  Pouncy 
Co.   has  already  begun  the  work. 

®Mr.  .-Xdkins  is  conteniplating  the  erection 
of  a  concrete  plant  at  Jonesboro,  .'\rk,,  for  the 
manufacture  of  concrete  building  block.  Mr. 
.•\dkins  has  purchased  a  factory  site,  and  will 
shortly  construct  his  plant. 

Phii  Linz,  the  popular  oflicc  man  of  the 
l.arkin  Construction  Co.,  this  city,  has  ju.st 
been  appointed  local  representative  of  the 
Koehring  Machine  Co,  of  Milwaukee.  Phil 
has  a  host  of  friends  among  the  contractors 
and  is  a  hustler  of  the  best  kind:  the  Koch- 
ring  people  could  not  have  made  a  better  se- 
lection in  their  representative. 

J.  .-\.  Cordeal.  the  Western  ;ind  Southern 
manager  of  the  Western  Wheeled  Scraper 
Co..  was  in  Memphis  last  week  in  the  interest 
of  his  firm.  Joe  is  looking  well  and  it  did 
the  contractors,  whom  he  met  in  Memphis, 
good  to  hear  him  speak  so  optiniisticallv  of  the 
vast  amount  of  railroad  work  which  will  come 
up  within  the  very  near  future.  Joe  Cordeal 
is  a  man  of  keen  discernment  and  does  not 
make  a  statement  unless  he  knows  whereof 
he  speaks;  therefore  when  he  states  that  be 
is  sure  of  a  busv  railroad  year,  the  boys  bank 
(in  his  words.  Joe  has  a  great  aiaiiy  oppor- 
tunities to  get  advance  information.  He  num- 
bers among"^  his  friends  the  chief  engineers  of 
some  of  the  biggest  roads  in  the  country,  and 
traveling  over  the  South  as  he  does,  he  picks 
up  a  grea't  deal  of  information  that  is  of  an 
advance  nature.  From  Memphis,  Joe  went  to 
Birmingham  and  intends  to  go  over  the  new 
L  &  X"  work  about  ;^0  miles  north  of  the  lat- 
ter place  which  was  recently  awarded.  He 
will  traverse  the  entire  200  miles  and  meet 
■■"   the   bovs   oil   the  line  before   returning   to 


of 


Little 
w'ork 


lis   St    Louis  headquarters. 

E.  .\.  Kingslev.  ex-city  engineer 
Rock,  and  now  in  charge  of  the  pavin 
to  be  done  bv  the  City  of  Helena,  .\rkt,  was 
in  Memphis  last  week  and  dropped  in  on  all 
his  old  friends.  He  conferred  with  City  Engi- 
neer We.itherford  on  various  kinds  of  pave- 
ments, and  praised  the  Memphis  engineer  on 
the  good  streets  which  he  found  in  this  city. 
E  \  said  there  was  not  a  city  in  .Jimenca  the 
size  of  Memphis  which  had  such  an  extensive; 
system  of  excellent  roads  and  was  surprised 
to"  learn  that  it  is  the  intention  of  the  city  to 
snend  «1  i'>i">  i'>*"^  more  on  the  streets  during 
the  coming  vear.  .\ccording  to  Mr  Kingsley. 
Helena,  too.'  will  spend  a  great  dea  of  m,>ney 
this  season  on  good  streets  and  he  expects 
to  be  able  to  make  some  announcements  with- 
in the  very  near  future  . 

Willis  E    ^vers.  Engineer  for  Drainage  Dis- 
Xo.    13 'of    .-Vrkansas.    will    receive    bids 


trict 


until  March  7,  at  t)ceola.  for  the  construction 
of  about  :i8  miles  of  drtiin  ditches.  This  work 
will  amount  to  approximately  1,.550,00(^  cu. 
vds.  of  excavation  and  will  cost  about  8  cts. 
■per  yard,  or  something  like  $40,000.  There 
will  'also  be  eight  wooden  bridges,  and  a  lot  of 
miscellaneous  work  done.  The  work  will  be 
lei  ill  six  sections,  and  bids  will  be  received  on 
each  section,  and  as  a  whole,  .\ccording  to 
Mr.  .\ycrs,  this  will  open  up  more  than  2-5,000 
acres  (if  line  land  for  cultivation. 

It  is  rumored  that  Frank  X.  Fisher,  biiper- 
intendent  of  the  Louisville  &  Xashville  R.  K., 
will  be  appointed  chairman  of  the  Board  of 
Control  of  the  Xew  Union  Station.  This 
Board  will  be  elected  at  the  next  Directors 
meeting,  which  will  be  held  some  time  in 
.March.  Frank  will  be  a  good  man  for  the  po- 
sition, familiar  as  he  is  with  all  phases  of  rail- 
road work. 

Ed  Mosely  is  in  the  city,  recovering  from 
the  effects  of  :i  premature  explosion  of  dyna- 
mite. Ed  was  superintending  the  placing  of  a 
blast  on  his  .Mpiiie,  Texas,  work,  and  was 
quite  painfully  injured  when  the  blast  ex- 
ploded. Ed  says  he  will  hang  around  Mem- 
phis for  a  week  or  two,  and  then  go  back  to 
Texas.  Incidentally  he  says  he  is  making  all 
kinds  of  money  on  his  contract  there. 

Report  comes  from  Dan  Jacks,  one  of  the 
many  Memphis  contractors  who  went  West  in 
the  past  few  years,  that  his  large  contract  near 
.\lpine.  Texa's.  is  progressing  rapidly,  and 
prolltahlv.  Dan  says  he  expects  to  buy  him  an 
automobile  in  the  near  future,  to  better  cover 
his  work. 

The  School  Commissioners  of  Jonesboro, 
.\rk.,  arc  figuring  on  the  early  erection  of  a 
new  hi.gh  school  building  al  that  place,  to  cost 
about  $40,000.  Plans  for  this  building  have 
been  drawn  un  bv  Memphis  architects,  and 
bids  will  be  received  on  March  27  by  Henry 
H.  Haughton.  Secretary  of  the  Jonesboro 
School  Board.  The  Board  is  now  Moating  a 
bond  issue  of  $40,000  to  pay  for  the  cost  of 
building. 

It  is  rumored  that  the  railroad  shops  of  the 
Jonesboro.  Lake  Cif  &  Eastern  at  Ptiragonld 
will  be  removed  to  Xellleton  in  the  near  fu- 
ture. Officials  have  been  making  tests,  and 
have  declared  that  Xellleton  has  more  facili- 
ties to  offer. 

.Mthough  service  on  the  new  Cross  Town 
Line  of  the  Memphis  Street  Ry.  was  promised 
on  Feb.  27.  it  will  not  be  completed  until 
•inout  March  15,  owing  to  the  unusual  run  of 
bad  weather  in  this  section  for  the.  past  two 
months.  Officials  now  state  that  the  work  is 
well  in  hand,  and  they  hope  to  be  running 
cars  in  less  'ban  two  weeks.  This  line  will 
relieve  the  up-town  section  of  a  great  deal  of 
traffic,  and  il  is  said  will  entirely  do  away  with 
•he  congestion  in  the  business  district. 

The  Iron  Mounfain  R.  R.  and  the  Rock 
Island  will  shortly  erect  another  station  al  Au- 
gusta, .■Xrk..  in  p'lace  of  the  building  recently 
destroyed  bv  fire.  This  should  be  knowm  as 
the  'Hoodoo  Station,"  inasmuch  as  three 
buildings  have  been  burned  there  in  the  past 
two  years. 

Overton  County.  Tenn.,  has  voted  $1.50.000  in 
County  Turnpike  Bonds,  and  contemplates  the 
building  of  several  new  pikes.  It  is  stated  that 
as  soon  as  this  bond  issue  is  confirmed  and 
sold,  work  will  be  started  on  mads  in  this 
county. 

President  H.  U.  Mudge,  of  the  Rock  Island, 
was  in  the  city  last  week,  for  the  purpose  of 
conferring  with  a  committee  regarding  the 
proposed  bridge  here,  and  now  makes  the  an- 
nouncement that  unless  the  original  bill  is 
passed  that  there  will  be  no  bridge.  He  states 
that  the  Rock  Island  will  accept  no  chanees. 
and  does  not  consider  that  his  road  should  be 
compelled  to  maintain  approaches  and  wagon- 
w-ays.  The  citizens  of  Memphis  also  stand 
firm  in  their  demands  for  facilities  and  tbr. 
outcome  can  only  be  guessed. 

Wyoming. 

M.  T.  Christensvii  ni  the  Routt  County  De- 
velopment Co..  of  Steamboat  Springs.  Colo.. 
has  started  a  surveying  crew  on  the  proposed 
project,  betwei-n   Dixon  and  Savery,  Wyo..  to 


4.  indicates  work  now  open  for  bids. 
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run  ditch  lines  and  cross-section  llie  old  one 
on  an  enlarged  scale,  with  a  view  lo  supplying 
water  for  about  2.000  acres  on  the  mesa 
owned  by  Mr.   Dolan. 


Canada. 

•J*Bids  will  Ik-  received  until  noon,  March  23, 
by  H.  Grills.  Secy.-Treas,,  Macdonald.  Man., 
for  the  removal  of  20,000  yds.  of  earth  from 


lioltom   and   sides  of   ditches  on  the 
lowances  in  Township  8,  R.  23,  E     P 
specifications  are  on  file  with  'c,    \ 
4-2S  Main   St.,   Winnipeg,  Man, 


'd  al- 
sand 
Hican, 


Alabama. 

The  City  Commission  of  Birmingham.  Ala., 
has  adopted  a  resolution  requiring  the  Birm- 
ingham Waterworks  Co.  to  lay  an  8-in.  main 
along  77th  St.,  from  the  East'  Lake  Blvd.,  to 
Fourth  Ave.:  along  Fourth  Ave.  to  80th  St.; 
along  80th  St.  to  Fifth  Ave.,  and  along  Fifth 
Ave.    to   84th    St. 

Arkansas. 

Plans  have  partially  been  completed  for  the 
installation  of  a  waterworks  and  electric  light 
system  in  Gravett,  Ark.,  estimated  to  cost  $25,- 
800.  The  work  is  in  charge  of  the  Water  & 
Light   Commission. 

California. 

®The  Judsdn  Mfg.  Co.  has  been  awarded  the 
contract  by  the  Board  of  Public  Works  of  San 
Francisco,  Calif.,  for  the  structural  steel  and 
iron  work  of  Class  A  building  located  in  Fort 
Mason  Military  reservation  for  pumping  sta- 
tion No.  2.  The  contract  price  is  $9,145.  Bids 
were  opened  Feb.  21. 

The  Bear  Valley  Extension  Water  &  Pipe 
Line  Co.,  of  Redlands,  Ca!.,  has  ordered  an  is- 
sue of  bonds  in  the  sum  of  $25,000  for  an  ex- 
tension of  the  water  system.  Plans  have  been 
completed. 

Colorado. 

The  City  Council  of  La  Junta,  Colo.,  has 
purchased  six  acres  on  the  north  side  of  the 
river  as  a  source  of  a  new  and  better  water 
supply.  Wells  will  be  sunk  and  if  the  supply 
proves  sufficient  the  old  water  plant  on  the 
south  side  will  be  abandoned  and  a  large 
pumping  plant  installed  at  the  new  point. 

Georgia. 

The  Commissioners  of  Cartersville,  Ga.,  are 
planning  to  submit  at  an  early  date  a  bond 
issue  for  the  purpose  of  enlarging  and  extend- 
ing the  waterworks  system  and  electric  light 
plant,  putting  in  a  day  current  of  electricity, 
and  the  erection  of  a  city  hall.  The  issue  will 
probably  approximate  $60,000. 

The  citizens  of  Pavo,  Ga.,  will  vote  March 
11  on  the  proposition  to  issue  bonds  in  the 
sum  of  $10,000,  $6,000  of  which  will  be  used 
tor  rebuilding  a  school,  the  remainder  for  com- 
pleting the  equipment  of  the  waterworks 
plant. 

Idaho. 

The  Boise  Natural  Hot  Water  Heating  Co , 
First  Nat.  Bank  Bldg.,  Boise,  Ida.,  has  sold 
bonds  in  the  sum  of  SSOO.OOO,  and  will  begin 
work  at  once  in  enlarging  its  wells  near  the 
Kelly  Hot  Springs,  the  source  of  the  hot  wat- 
er supply.  .Monzo  Fisher,  engineer  of  the 
company,  estimates  the  cost  of  laving  pipe 
lines  to  the  city  at  $150,000.  A.  W.  Berr  is 
president  and  State  Treasurer  O.  V.  Allen  is 
secretary  and  treasurer  of  the  company. 

Illinois. 

•{•Bids  will  be  received  until  April  17,  by 
City  of  Fairbury,  111.,  for  the  erection  of  a 
steel  wafer  tank.  Plans  and  specifications  are 
on  file  with  T.  D.  Karnes,  City  Clerk 

®Jamcs  B.  Clow  &  Sons  of  Chicago,  111., 
have  been  awarded  the  contract  by  the  city 
of  Dayton,  O.,  for  furnishing  the  waterworks 
with  665  tons  of  cast  iron  water  pipe  the  com- 
ing year,  at  $22.70  per  ton  for  all  sizes  and 
$50  per  ton  for  specials. 

®The  City  Council  of  East  Moline,  111.,  has 
awarded  the  contract  to  the  Chicago  Bridge  & 
Iron  Works  of  Chicago,  111.,  for  the  con- 
struction of  a  new  500,000-gal.  water  tank. 
Bonds  were  recently  issued  in  the  sum  of 
$25,000  for  this  work,  a  new  pump  and  an  air 
compressor. 


The  citizens  of  Galena,  111.,  will  probably  be 


asked  to  vote  at  the  city  election  on  Apri. 
16  on  the  proposition  of  purchasing  the  water- 
works property  operating  at  present  in  the 
city. 

The  city  engineer  of  Normal,  111.,  has  pre- 
sented plans  to  the  City  Council  for  the  new 
improvements  at  the  waterworks.  The  plans 
call  for  a  new  12-in.  well  equipped  with  a 
500-gal.  deep  well  turbine  pump,  which  will 
deliver  the  water  into  the  new  reservoir  to  be 
built  north  of  the  new  building  and  imme- 
diately east  of  the  present  structure.  The  res- 
ervoir will  be  26  ft.  wide  by  74  ft.  long  by  11 
ft.  deep  and  will  have  a  capacity  of  150,000 
gals.  It  will  be  concrete.  The  new  building 
will  be  of  brick.  The  plans  also  call  for  two 
new  contrifugal  single  stage  high  pressure 
pumps.  Bids  will  shortly  be  asked  on  the 
work. 

Bids  opened  Jan.  23  at  Chicago:  8,9-50  gals, 
of  engine  oil  according  to  prices'  in  Engineer- 
ing &  Contracting,  Jan.  31st,  Magie  Bros., 
155  N.  Canal  St..  Chicago;  32,000  lbs.  white 
cotton  waste.  Harris  &  Co.;  10,000  lbs. 
plumbers'  refined  solder,  Gardiner  Metal 
Co.,  1364  W.  Lake  St.,  19.36  cts.  per  lb. 
Bids  opened  Jan.  20th:  Cast  iron  pipe, 
5,000  tons  of  6-in.,  8-in.  and  12-in.  pipe. 
$23.40  per  ton.  United  States  Cast  Iron 
Pipe  and  Foundry  Co.,  122  S.  Michigan 
Ave.  Bids  opened  Jan.  18th:  100  tons  of 
pig  lead,  The  Gardner  Metal  Co.,  $4.57  per 
100  lbs.  Bids  opened  Jan.  20th:  Sewer 
pipe,  15.000  pieces  4-in.,  3Vs  cts.  per  ft.;  800 
pieces  6-in.,  5  cts.  per  ft.;  600  pieces  9-in 
10  cts.  per  ft.  Wm.  E.  Dee  &  Co..  30  N. 
La   Salle  St.,  bids   opened  Jan.  23rd. 

Indiana. 

•^Bids  will  be  received  until  7 :30  p.  m  , 
March  18,  by  City  Council,  New  Castle,  Ind.. 
for  laying  approximately  10,000  ft.  of  8,  10 
and  12-in.  cast  iron  water  mains  and  acces- 
sories. Specifications  are  on  file  with  Charles 
Brossman,  Consulting  Engineer,  Union  Trust 
Bldg.,  Indianapolis,  Ind.  L.  M.  Johnson  is 
City  Clerk.  Official  advertisement,  will  be 
found  elsewhere  in  this  issue. 

The  Board  of  Public  Works  of  South  Bend. 
Ind.,  has  retained  Consulting  Engineers  Burns' 
and  McDonnell,  Scarritt  Bldg.,  Kansas  City, 
Mo.,  to  prepare  plans  and  specifications  for 
the  making  of  improvements  to  the  water- 
works system.  .Among  the  improvements  con- 
templated are :  Erection  of  a  new  power- 
house at  a  cost  of  $23,000,  the  installation  of 
two  5,O00,00O-gal.  pumps,  storage  reservoir 
costing  $55,000  and  the  purchase  of  several 
other  pumps.  The  total  cost  of  the  work  is 
estimated  at  $200,000.  Bids  will  be  asked  im- 
mediately upon  the  completion  of  plans. 

Iowa. 

®The  Board  of  Water  Trustees  of  Dubuque 
la.,  has  awarded  the  contracts  for  the  sink- 
ing of  the  well  at  the  Eagle  Point  pumping 
station,  at  a  cost  of  $14,000,  as  follows-  Sink- 
ing well,  Schoh  &  Coleman  of  Peoria  111  ■ 
installing  machinery.  Key  City  Iron  Works  of 
Dubuque;  construction  of  brick  building  about 
the  well,  18  ft.  by  14  ft.  6  in.,  Henry  Meuller 
of  Dubuque ;  steel  casing  for  well,  Springfield 
Boiler  Works.  ^ 

The  water  company  of  Centerville,  la    con- 
templates making  improvements  to  its  plant  at 
an   estimated  cost  of  $50,000.     H    M    Craw- 
ford is  interested. 

The  City  Council  of  Griswold,  la.,  has  de- 
cided to  place  the  proposition  to  extend  the 
water  mams  of  the  town  before  the  people  at 
the  coming  city  election. 

The  citizens  of  Alden,  la.,  have  been  asked 
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lo  vote  March  25  on  the  proposition  ofi,„;„„ 
m  water  mains.  ""« 

Kansas.  | 

Consulting  Engineer  J.  W.  Mavity  J  Lvn 
don,  Kans.,  is  preparing  preliminarv  nils  anJ 
estimates  for  water  supply  and  sewers  tirth 
city  of  Lyndon.  An  election  will  be  Md  In 
the  near  future  to  vote  bonds  for  i  ;„ 
provement. 

Louisiana. 

®The  General  Contract  Co..  of  New  de 
La.,  has  been  awarded  the  contract  bC 
A.  J.  Macnab,  Jr.,  Consulting  Quarteia^ 
416  Hibernia  Bank  Bldg.,  New  Orle;; 
constructing  roof  over  settling  tanks-'e 
connections  to  quarters  and  earth  fillu 
elevated  water  main  at  Fort  St.  Philip  a 
$2,323.  The  roofs  will  cost  $1,9-23,  sewl  5 
and  fill  $175.     Bids  were  opened  Feb.  ; 

Massachusetts. 

^•Bids  will  be  received  until  10  a  m  la 
9,  by  Department  of  Public  Works,  G«Je 
W.  Servis,  Engineer.  Melrose,  Mass  f'f 
nishing  the  following  kinds  of  stock-  ?(i 
stones  and  flagging,  standard  Akron  e 
pipe,  standard  cast  iron  water  pipe. 

•I«Bids   will   be   received    until    7-30 
March  8,  by  Board  of  Public  Works,  \ili 
Walker,    Chairman,    Everett,    Mass..   fc  f 
nishing  300   water    meters. 

®The  Coffin  Valve  Co.,  of  Boston,  Ja 
has  been  awarded  the  contract  bv  the  0 
of  Water  Supply,  165  Broadway,'  Newi. 
City,  for  Contract  No.  114.  Catskill  .A.qd' 
for  furnishing  and  delivering  48  pressu  r 
ulating  valves,  varying  in  size  from  12  „ 
ms.,  for  installation  in  connection  with  t  C 
tunnel  and  the  City  pipe  lines  of  Catskil  0 
duct.  The  contract  price  is  $13,405.  Bidw' 
opened  Feb.  23.  J.  P.  Morrissev  is  Se-ta--.- 
of  the  Board. 

Michigan. 

Plans  are  being  prepared  for  the  malg 
extensions  to  the  waterworks  system  of;-; 
Haven,  Mich.,  estimated  to  cost  $60,00  : 
which  bonds  were  voted.  The  work  v 
elude  the  laying  of  suction  line  and  the  v. 
mg  of  the  wells  in  the  beach  of  Lake  ic 
gan.  Contracts  will  be  let  within  thtn' 
month.  William  H.  Loutit  is  Chairn-i 
the  Water  Commission. 

-  Minnesota. 

•J-Bids   will   be   received   until   noon,   fl: 
11,  by  John  Caulfield,  Secretary,  Water  ia: 
St.   Paul,  Minn.,  for  furnishing  and  ins  liiig 
a  1,500,000  gal.  pump  in  the  West  Side  mp- 
ing  station  at  Page  and  State  Sts. 

®Wanless  &  King  of   Duluth,  Minn..iave 
been    avi'arded   the   contract   for   relayin  ar-' 
extending  the  intake  pipe  at  the  Negaune  v: 
crworks  plant,  Negauiiee,  Mich.,  for  $3,2.; 

®Pastoret-Lawrence  Co.,  Mutual  Autc  d 
Duluth,  Minn.,  has  been  awarded  the  cora 
by  the  City  Council  of  Eveleth,  Minn.  .  P. 
Mclntj're,  city  clerk,  for  the  constructi  of 
about  1,350  ft.  of  6-in.  water  main  on  Ha  son 
St.,  and  700  ft.  of  8-in.  sewer  for  $4,200.  iids 
wer-  opened  Feb.  23. 

Missouri. 

•I-Bids  will  be  received  until  .5  p.  m.,  I  re 
18,  by  City  Council,  Cape  Girardeau,  Mc  h 
furnishing  detailed  plans,  specifications  ir 
estimates  of  the  cost  of  construction  ar  i: 
stallation  of  a  water  works  and  electric  ;li 
ing  system  for  the  city.  George  E.  Ch;3t 
is  City  Clerk. 

New  Jersey. 

^Bids  will  be  received  from  3:15  to  .'^  ' 
m.,  March  7,  by  Board  of  Street  and  \t( 

let  recently. 
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.,  .„  i.trs.  M.  K.  Sherrard,  Cliici  Eiigi^ 
'wark.  N  J-  for  the  paving  and  re- 
,i,i  the  following  streets  and  highways: 
r  St  <r'"'  Leslie  St.,  to  the  city  line; 
„  St'  from  Pacific  St.  to  JeiTerson  St.: 
nja  ^ve.,  from  South  Orange  Ave.  to 
fivnith  of  Plymouth  St.:  Hinsdale  PI., 
'ashington  Ave.  to  Chester  Ave.;  Ridge 
irii  Park  Ave.  to  Sixth  Ave.,  the  width 
.v.vav  to  be  reduced  to  30  ft.  between 
'li'.>;  Vermont  Ave.,  from  South  Orange 
t,i:i5  ft.  south  of  Laurel  PI. ;  Voorhees 
fni  Leslie  St.  to  the  city  line :  Wain- 
il>t..   from   Hawthorne   .\ve.   to   Lyons 

New  York. 

.Irr  M.  Harper,  Inc.,  Newburgh,  N.  Y., 
til  awarded  the  contract  by  the  Board 
^jr  Commissioners,  E.  B.  Talbot,  clerk. 

V  !-nn-Hudson.    N.    Y.,    for    the    con- 

■  :i  storage  reservoir  for  the  village ; 

The  following  is  an  appro.ximate 

;,      i   the  different   classes   of   work   to 

31 ;  1.5,000  cu.  yds.  of  earth  excavation ; 

(  yds.  of  rubble  masonry ;   1'2.")  cu.  yds. 

nete;  10  acres  of  clearing  and  grubbing; 

I  Is.  of  clay  puddle;  81  sq.  rds.  of  soil- 

\T  seeding:  "2,700  sq.  yds.  of  stone  pav- 

f  nishing  and  laying  liO  Tin.  ft.  of  16-in. 

in  water  pipe  weighing  110  lbs.  to  the 

ot,  with  one   16-in.  iron  body  bronze 

It   gate  valve,  also  cover  for  gate  well 

th  hasp  and  lock.    The  contract  price 

),  7.     Bids  w  ere  opened  Feb.  2~. 

t  Commissioners    of     the     Manhasset- 

V  •  Water  District.  Manhasset,  L.  I.,  X. 
IS  awarded  the  contract  for  the  con- 
ti  of  a  waterworks  to  W.  G.  Fritz  of 
r\'.  J.,  at  $114,189.     Bids  were  received 

firms.    Bids  were  opened  Feb.  1-5  and 

'   was  awarded   Feb.   29.     Johnson 

'  Nassau  St.,  New  York  City,  are 

,,,,  Engineers. 

.    Cogan  Co.,  280  Broadway,  New  York 

s  been  awarded   the   contract   by  the 

a  Water  Supply  of  New  York  Cit\-,  for 

r;   No.  72.  of  the  Catskill  aqueduct,  for 

i>i  The  work  includes  clearing  and  grub- 

t  Ashokan  reservoir  in  towns  of  OHvc. 

Hurley,   Woodstock   and   Kings- 

ounty.    Bids  were  opened  Feb.  20 

".    Morriesssey,    secretary    of    the 

North   Carolina. 

e^oard   of    Water     Commissioners    of 

\'.  C,  bas  ordered  the  laying  of  a 

North  Caldwell  St.,  a  distance  of 

Gilbert   C    White   is  chief   engi- 

Ohio. 

Sii  will  be  received  until  noon,  March 
les  W.  Stage,  Director  of  Public 
oland.  O.,  for  furnishing  approx- 

-  -.-M  ft.  of  underground  lead  cables 
tt  First  Department.  H.  F.  Stillnian  is 
ely. 

icDe  Vore-McGormley   Co.,   of   Toledo, 
ir  been  retained  by  that  city  to  do   the 
|r  g  engineering  work  on  the  high  pres- 
:mping  station.     The  City  Council  has 
c  ated  $12,000   for   the    work, 
le'iirard  Water  Co.,  Girard,  O..  will  ex- 
'•"fs  this  summer.     Jerome  Gray  of 
1.  0.,  has  been  appointed  new  sup- 
Oregon. 

is  &  Christinsen  have  been  award- 
rict  by  A.  C.   Chandler,  McMinn- 

-  .  for  furnishing  materials  and  con- 
■}\i  cast  iron  water  mains  which  w-ill 
15  in   replacing   the    existing   wooden    or 

liter  mains  on   First,  Third   and   Fifth 

'm  "A"  St.  to  "I"  St.,  and  on  "B."  "D," 

'  Sts.,  from  First  to  Fifth  Sts..  at 

e  work  will  require  approximately 

•  "»ing  quantitv     of     cast     iron     pipe: 

of  14-in.  pipe.  2,.520  ft.  of  8-in.  pipe, 

of  6-in.  pipe,  together  with  necessarv 

1  special,  gates,  hydrants,  etc.     A.   M. 

'  chairman  of  the  Water   Committee. 

'Opened  Feb.   19. 


Penn.^ 

> 

Iva 

A  rciinr; 

<     ; 

'■.■i/ii  > 

r 

of    Ilomcstt 

a.l 

.    P.. . 

1 

I 

Hydraulic    1 

-ii.yini  ■.  i>. 

'ii; 

ing  an  inves 

tis 

.'!l  !■  '11      . 

li:c 

and  estiin;it 

■s 

:■■!     r\ 

[,;■ 

mta. 

-il  to  the-  1".  irough 
ster   &    llcming, 

iirgh.  Pa.,  cover- 
.;itcrwurk>  system 

Improvements. 

South  Carolina. 

^Bids  will  IK'  r.vcp,.-,,  until  March  9.  by 
Sewer  and  Water  Dcpavr  ...nt,  Columbia,  S. 
C,  for  lurnishins  a  quaiitiiv  of  water  pipe  as 
mentioned  in  our  Sower  Columns 

•I-Bids  will  he  received  until  .\I;irch  9.  bv 
Sewer  and  Water  Dtp.irlment,  Columbia,  S. 
C,  for  the  tnllnwiiii;  material:  i:ti»  tons  of  li 
and  8-in.  class  1','  water  pipe,  9  tons  10-in. 
class  "A"  water  pipe,  O.OdO  pounds  li  and  8-in. 
specials,  17  U  and  8-iii.  gate  valves,  C.OOO  pounds 
of  pig  lead,  8  4V4-in.  three-way  fire  hvdrants, 
2,000  ft.  10-in.  and  InO  ft.  8-in.  vitrilieii  sewer 
pipe,  lo-tj-in.  and  8Mi-ii,  vitrified  sewer  pipe 
specials.  10  standard  manhole  castings  and 
3,000  poiinds  waterproof  sewer  joint  com- 
pound;  1\   I'.   \\  ysc  is  superinteiulent. 

Tennessee. 

The  towii  ol  Lexuiatoii,  Tcnii,.  has  pur- 
chased an  acre  of  ground  on  Main  St.,  for 
the  erection  of  electric  light  plant  and  water- 
works. 

Texas. 

The  City  Council  of  Moody.  Texas,  contem- 
plates putting  in  a  system"  of  waterworks, 
paving  streets  and  building  concrete  sidewalks. 

The  Trustees  of  Seguin.  Tex.,  have  ordered 
a  standpipe  of  27.').000  gals,  capacity  and  200 
tons  of  water  mains  for  the  waterworks  sys- 
tem. The  standpipe  will  be  placed  in  North 
Seguin  to  supplement  one  of  the  same  ca- 
pacity now^   located  in  South  Seguin. 

®The  Commissioners'  Court,  Columbus, 
Tex.,  has  contracted  with  the  Des  Moines 
Bridge  &  Iron  Works.  Des  Moines.  la.,  for  the 
erection  of  a  new  steel  water  tower  and  reser- 
voir for  Columbus.  The  reservoir  is  to  have 
a  funnel-shaped  bottom  upon  a  3-ft.  standpipe 
extended  down  to  the  ground,  and  is  to  be 
supported  upon  steel  frame  construction  60  ft. 
high.  It  is  to  have  a  capacity  of  7.5,000  gals, 
above  the  -^S-ft.  line  from  the  ground.  Th^ 
contract  price  is  $3,800. 

Virginia. 

®Stothoff  Bros.,  of  Flcmington.  N.  J.,  have 
been  awarded  the  contract  by  the  Waterworks 
Committee,  N.  P.  .'\ngle,  chairman.  Rocky 
Mount,  Va.,  for  boring  a  deep  well,  size  8-iii', 
with  standard  casing  to  a  depth  necessary  to 
.sfet  100  gals,  per  minute.  The  work  is  esti- 
mated to  cost  $;^,000.  Bids  were  opened  Feb.  6. 

The  Altavista  Light  &  Water  Corporation, 
Altavista,  \'a..  has  been  incorporated  with  a 
capital  stock  of  from  $1-3.000  to  $.30,000,  to 
construct  and  operate  light  and  water  plants. 
The  incorporators  are :  J.  E.  Lane,  president, 
Esmont.  Va. ;  A.  G.  Ball,  secretary  and  treas- 
urer, .'\ltavista,  Va. ;  Thomas  S.  Martin,  Char- 
lottesville, Va. 


•J*  indicates 


Washington. 

Following  bids  were  received  Feb.  23,  by  the 
Board  of  Public  Works  of  Seattle.  Wash.,  for 
the  construction  of  a  water  main  in  North 
41st  St.  et  al.:  C.  J.  Johnson  &  Co.,  $81,842; 
lahn  Cont.  Co.,  $76,028 ;  Wrad  &  Scherer,  $84,- 
464 ;  Ferguson-Colt  Co.,  $79,618 ;  Geo.  C.  'Diet- 
rich &  Co.,  $76,761:  Hayden  &  Sons.  $80,717: 
Sparger  Concrete  Co.,  $81,878 ;  Sound  Const.  & 
Engr.  Co..  $88,82.5:  Krogh  &  Jesscn.  $85,085;  J. 
L.  Ritchie.  1241  18th  Aye.  N.,  $74,298;  North- 
w-est  Const.  Co..  $96.3i  i  :  Cummings  &  Kiehl, 
$80,000;  Graft'  Const.  Co..  $79,768. 

R.  H.  Thompson  of  Seattle,  Wash.,  has  sub- 
mitted his  report  to  the  City  Council  of  Vic- 
toria, B.  C,  on  the  Smith's  Hill  reservoir.  It 
recommends  a  reconstruction  of  the  reservoir. 
The  estimated  cost  of  rebuilding  the  walls  of 
the   reservoir  is  $40,000. 

The  Town  Council  of  Grandview  Wash.,  A. 
E.  Fish,  town  clerk,  will  sell  bonds  March  11 
in  the  sum  of  $18,000  for  waterworks. 

Civil  Engineer  Frank  C.  Kelsey  of  Portland, 
Ore.,  has  filed  his  report  with  the  City  Com- 

work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


mission  of  Centralia,  Wash.,  on  the  prelimi- 
nary plans  prepared  for  the  installation  of  a 
gravity  water  system  whoso  source  of  supply 
will  be  the  North  Fork  of  the  Nowaukum 
River,  19  miles  east  of  the  city.  The  pipe 
line  will  be  14  miles  in  length,  and  the  cost 
of  a  Ib-in.  pipe,  sufficient  to  deliver  3,000,000 
gals,  of  water  a  day,  will  be  $112,11.5.  The 
cost  of  an  18-in.  pipe,  to  deliver  4.00O.O00  gals, 
will  be  $134,115.  The  citizens  will  shortly  be 
asked  to  vote  on  the  proposition.  Stanley  Ma- 
comber  is  city  engineer. 

Wisconsin. 

•{•Bids  will  be  received  until  8  p.  m..  March 
1.5,  by  Jacob  Jackson,  Village  Clerk.  Inde- 
pendence, Wis.,  for  furnishing  the  necessary 
labor  and  materials  for  approximately  1,200 
ft.  of  8-in.  cast  iron  pipe  in  trench  seven  to 
sixteen  ft.  deep  in  sandy  soil.  Specifications 
are  on  file  with  W.  E.  Miller.  Madison.  Wis. 

®F.  O.  Robinson  &  Co.,  of  Manitowoc,  Wis., 
have  been  awarded  the  contract  by  the  city  of 
Durand,  Wis.,  Jacob  E.  Bauer,  City  Clerk,  for 
installing  all  pipes,  specials,  valves,  hydrants 
and  connections  lor  the  waterworks  system. 
The  work  will  include  laying  8.100  ft.  of  8-in.. 
8,100  ft.  of  6-in.  pipe  and  making  all  connec- 
tions with  4-in.  pipe.  The  work  was  let  at  the 
following  prices :  $.34  per  ft.,  for  8-in.  pipe. 
$.32  for  6-in.  pipe,  $.29  for  4-in.  pipe  and  $2.7o 
per  cu.  yd.,  for  rock  excavation.  S.  G.  Gil- 
man,  Mondovi,  Wis.,  is  Consulting  Engineer. 
Bids  were  opened  March  1. 

The  village  of  Wauzeka,  Wis.,  has  secured 
plans  for  a  water  and  sewerage  system. 

Wyoming. 

The  town  of  Sundance,  Wyo..  will  vote 
March  12  on  the  proposition  of  bonding  the 
place  for  $18,000  for  the  purpose  of  raising 
money  to  construct  waterworks. 

Canada. 

•{•Bids  w'iH  be  received  until  noon,  March  8, 
by  City  Commissioners,  Prince  .Mbert.  Sask.. 
for  supplying  cast  iron  water  pipe  required  by 
the  cit>'  during  the  year  of  1912.  Pipe  to  con- 
form to  requirements  of  Canadian  Society 
of  Civil  Engineers  specifications  Class  "B.' 
Tenders  to  state  price  per  ton  for  each  size 
delivered  in  carload  lots  f.  o.  b.  cars  in  Prince 
.\lbert,  freight  and  duty  paid.  Subject  to  in- 
spection and  approval  on  delivery.  The  fol- 
lowing approximate  quantities  will  be  required  : 
2,122  lin.  ft.  10-in.  cast  iron  pipe;  7,98.'  lin.  t'l. 
8-in.  cast  iron  pipe ;  16,570  lin.  ft.  6-in;  cast  iron 
pipe.  Thirty  per  cent  of  the  above  quantity 
must  be  delivered  on  or  before  the  30th  days 
of  April,  1912.  and  the  remainder  on  or  before 
the  31st  day  of  May,  1912.  C.  O.  Davidson, 
is  secretary-treasurer. 

4*Bids  will  be  rcyeived  until  6  p.  m..  March 
11,  by  J.  McTeigue,  city  clerk.  Port  .Arthur. 
Can.,  for  the  supply  and  delivering  f.  o.  b. 
city  warehouse  of  the  water  works  and  Board 
of  Works  material,  including  sewer  pipe.  etc. 

•{•Bids  will  be  received  until  noon.  March 
18,  by  T.  W.  Brooke,  chairman,  Water  Com- 
missioners, Windsor,  Ont.,  for  pumping  en- 
gine. Proposal  No.  1— For  the  building  and 
installing  of  one  horizoiital  cross  compound, 
high  duty  crank  and  flywheel  condensing  pump- 
ing engine,  having  a  capacity  of  five  million 
imperial  gallons  in  24  hours  against  a  domestic 
pressure  of  50  lbs.  per  square  inch,  or  a  fire 
pressure  of  110  lbs.  per  sq.  inch,  with  100 
lbs.  steam  at  throttle.  Proposal  No.  2— For 
the  building  and  erection  of  a  pump,  having  a 
capacity  of  eight  million  imperial  gallons  in 
24  hours,  under  similar  conditions  and  speci- 
fications as  contained  in  Proposal  No.  1.  Each 
tenderer  will  furnish  his  own  plans  and  speci- 
fications. 

•{•Bids  will  be  received  until  noon.  March 
18.  by  City  Commissioners,  Moose  Jaw\  Sask.. 
for  work  in  connection  with  the  laying  and 
fitting  up  of  an  18-in.  steel  pipe  lint  from 
Moose  Jaw  to  Sandy  Creek  west  of  Caron. 
Sask..  a  distance  of  approximately  lOO.OOO  lin. 
ft.  Specifications  and  full  particulars  may  be 
obtained  on  application  to  the  city  clerk.  Moose 
Jaw.  or  Walter  J.  Francis  &  Co.,  consulting 
engineers,  Montreal.    A  plan  and  profile  of  the 
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proposed  work  may  he  seen  at  the  office  of  the 
City  Commissioners.  Moose  Jaw.  or  at  the  of- 
fice of  Walter  J.  Francis  &  Co.,  consulting 
engineers.  232   St.  James  St..   Montreal. 

•J«Bids  will  he  received  until  noon.  March 
18,  by  E.  B.  Bonnell.  city  clerk.  Moose  Jaw, 
Sask.,  for  supplying  various  valves  and  fittings 
for  waterworks  installation.  Specifications  and 
information  may  he  ohtained  of  Walter  J. 
Francis  &  Co..  ^lontreal.  Que.,  consulting  en- 
gineers. 

•{•Bids  will  he  received  until  noon,  March 
18,   by   E.   B.   Bonnell.  city  clerk.   Moose  Jaw, 


Sask..  for  supplying  and  erecting  a  reinforced 
concrete  reservoir  of  2.000,000  gals,  capacity. 
Plans  and  specifications  are  on  file  with  ^^'.  J. 
Franci.so  &  Co..  consulting  engiueers,  Mont- 
real, (Jue. 

The  city  of  London,  Ont.,  contemplates  is- 
suing debentures  for  $01,000  for  adtlitions  to 
the  pumping  plant,  and  for  $1)0,000  for  ad- 
dition to  the  lighting  plant. 

\\'ater  experts  of  the  city  of  Toronto.  Out., 
have  stibmitted  a  report  to  the  Board  of  Con- 
trol relative  to  the  bringing  of  the  city's  wat- 
er supply   from   Scarboro   Heights  at  an  esti- 


mated cost  of  $6,000,000.    The  work  wild  • 
elude    an    extension    of    the    intake   cL  i°' 
duplication  of  the  filtration  plant,  a  tCel  ,! 
.Nc.irhoro  Bluffs,  a  large  reservoir  onlie  (j! 

'  'Ithere. 


the    bluffs,    and    a    pumpmg   statio- 
Willis  Chipman  of  Toronto  is  secretar)f' 


Mnard  of  Experts 

.\n  bids  received  Feb.  26  by  the  Cillr, 
missioners  of   Moose  Jaw,   Sask.,  fo 
ing   delivery   and   erecting  and  testing 
elevated  water  tank  within  the  city  lini 
heen    referred   to   Consulting   Engineo 
ter  J.  Francis  &  Co.,  Montreal,  Que, 


the 


om- 

■■lipply- 

f  one 

have 

Wa|. 


SEWERAGE    AND     GARBAGE     DISPOSA. 


*  Arkansas. 

®The  Commissoioners  of  Sewer  District  No. 
60,  Little  Rock.  Ark.,  have  awarded  the  con- 
tract for  the  construction  of  a  sewer  to  serve 
the  Eighth  ward  to  M.  D.  L.  Cook  of  thai 
citv  for  $3.5,500.  The  commissioners  are: 
Charles  Heckler.  L.  J.  Wright  and  H.  S. 
Turner. 

The  City  Council  of  Russellville.  .Ark.,  has 
passed  an  ordinance  forming  practically  the 
entire  city  limits  into  an  improvement  district 
for  the  purpose  of  building  a  municipal  sew- 
er system.  R.  C.  Brown.  G.  C.  Nugent  and 
H.  W.  Patrick  are  comniissiouers.  .\n  en- 
gineer will  be  engaged  to  make  the  necessary 
surveys  and  advertise  for  bids  at  once. 

California. 

®Bids  were  received  l)\  the  city  of  Oakland. 
Cal.,  Perry  F.  Brown,  city  engineer,  on  Feb. 
19,  for  the  construction  of  sewers  in  7th  and 
71st  .Aves.  The  following  are  some  of  the  de- 
tails: Concrete  pipe  6-in.  shell.  1-6  mix.  soil 
good  picking,  all  dry  work,  cement  $3  per  bbl.. 
sand  $2  per  cii.  yd.,  lumber  $20  per  ^L  brick 
$12  per  ^I.  laljor  $3  per  day,  masons  $7,  cast- 
ings $8.2-")  delivered.  Bidders  on  the  work 
were:  (a")  J.  R.  Sorenson,  (b)  Consolidated 
Construction  Co.,  (c)  Dakin  Construction  Co.. 
(d)  Bates  Borland  &  Co.,  (e)  Hutchinson  Co.. 
(f)  Contra  Costa  Construction  Co..  (g)  C.  D. 
Vincent,  (h)  John  Heafy,  (i)  Wm.  Heafy. 
awarded  contract  (j)  Arthur  W.  Bigger. 

Quantity     J.S9.".'  2.S2.">'  2,.550'  (160' 

Size     .ie"  ".0"             21"  21" 

Kind    Con.  Con.  S.  P.  ,^.  1'. 

Average    cut 7'                7'               7'  7' 

(a)     f:1.00  $2.70  $2..11  .$2.10 

(b) 4.7r,  4.2.".  3.2r.  2.2.i 

(c)  r!.7.T  2.,i0  2.57  2.32 

(d)  3.9.1  2..i,'i  2.5,",  '2.26 

(e)  7  43  4.00  3.60  S.12 

(f)  S.IO  3.1.",  3.00  2.,S5 

(g)  •i.3'!  2.37  2.41  2. OS 

(h)  2.S4  2.60  2.30  2.10 

(11  2. SO  2.12  2.21  1.91 

(j1  4,12  -2.77  2.40  2.44 


East  Mth  St..  Rusdale  St..  Hamilton  St..  Siiell 
St..    "i-'pth    .\ve.   and    Bmokdale   .\ve. 

Florida. 

Engineer  G.  W.  Bullock  expects  to  submit 
maps,  specifications  and  plans  for  the  construc- 
tion of  a  sewerage  system  to  the  City  Council 
of  Orlando,  Fla.,  on  March  7.  A  bond  elec- 
tion for  the  improvement  will  be  held  in  about 
30  davs.  The  improvement  will  cost  approxi- 
mately $10f).(iiii). 

Georgia. 

The  sewer  committee  of  Macon,  Ga.,  is  as- 
certaining the  number  of  miles,  etc.,  needed 
for  the  extension  of  the  sanitary  sewers  to 
portions  unprovided.  Bids  will  shortly  be 
asked  on  this  work.  C.  C.  .\nderson  is  city 
engineer. 

Illinois, 

®The  Board  of  Lncal  Improvements  ot 
Springfield,  III.,  has  awarded  H.  Nelch  & 
Son  of  that  city  the  contracts  for  the  construc- 
tion of  two  sewers,  as  follows :  Miller  St.. 
from  Seventh  to  12th  St.,  18-in.  diameter. 
$0..J6,  inlets.  $0.:t2  and  manholes.  $22;  Yates 
.\ve.  and  Bond  St.,  12-in.  sewer.  $0.:!7.  man- 
holes,  $2-2. 

City  Engineer  J.  D.  .-Xrcy  of  Sterling,  111., 
is  preparing  plans  for  the  purpose  of  giving 
relief  to  the  .Xvenne  B  sewer  system.  It  is 
probalile    that    it    will    be   necessary   to    either 


1,320' 

If. 

91 

24 

48 

5(1 

18" 

M.  H. 

."," 

5" 

iJl 

S.  P. 

4' 

Y's. 

Y  s. 

Ys. 

Slant. 

.$1.70 

$32. .^,0 

$.1.2.- 

$4.20 

$3.00 

$o.::o 

1.90 

40.00 

5.00 

2.50 

2.00 

1.S2 

4S.00 

3..50 

2.75 

2.10 

.40 

1.59 

55.00 

l.Oil 

.85 

.60 

2.0(1 

2.62 

36.00 

5.00 

4.00 

3.00 

2.00 

2.40 

35.00 

6.00 

5.00 

3.00 

1.50 

1.74 

41.00 

3.1.-, 

2.5(1 

1.75 

1.73 

40.00 

4.50 

4.00 

3.0(1 

-- 

1.53 

40.00 

3.00 

2.40 

1.65 

1.67 

37. "0 

7.00 

n  92 

4.07 

.60 

®Bids  were  received  Feb.  19  by  the  city  of 
Oakland,  Cal.  Perry  F.  Brown,  city  engineer, 
for  the  construction  of  a  sewer  on  Seminary 
Ave.,  to  66tb  .Ave.  The  contract  was  awarded 
to  Will.  Heafy  at  $14,487.  Some  details  of 
the  work  are  as  follows :  2,392  ft.  .36-in.  pipe ; 
-2,443  ft.  21-in.  concrete  pipe;  1,643  ft.  18-in. 
concrete  pipe:  13-4-in.  manholes,  68-.J-in. 
wyes,  20-')-iii.  wyes ;  concrete  .sewer  pipe  6-in. 
shell.  1-6  mix,  good  soil,  dry  work,  cement  $3 
per  bbl,,  sand  $2  per  cu,  yd,,  lumber  $20 'per 
M,  brick  $12  per  M,  labor  $3,  masons  $7,  cast- 
ings $S.2')  delivered.  Eleven  bids  were  re- 
•ccived  on   the   work. 

Plans  have  been  completed  for  the  construc- 
tion of  outlet  sewers  in  District  No.  4,  city 
■of  Oakland,  Cal.,  to  cost  approximately  $-40,- 
000.  Bids  on  this  work  will  be  asked  shortly. 
Perry  F.    Brown   is  city  engineer. 

The  town  of  Colfax,  Cal.,  is  about  to  take 
steps  to  make  its  sewer  system  more  modern 
to  prevent  the  polution  of  streams.  W.  .\. 
Newman   is  city  clerk. 

The  City  Council  of  Oakland,  Cal.,  has 
adopted  plans  and  specifications  for  extensive 
sewer  improvements  in  the  following  streets : 
West  St.  and  Market  St..  between  Fifth  and 
Seventh:    on    68th.   6f)th    and    70th    .Aves. :    on 


construct  an  outlet  at  the  foot  of  Second  Ave. 
or  build  an  outlet  from  Avenue  G  along  the 
present  system  as  far  as  the  corner  of  Locust 
St.  and  Fifth  St.  Such  an  outlet  would  cost 
approximately  $20,000. 


Indiana. 


•{•Bids 


will  be  received  until  7:30  p.  m., 
-March  12.  by  Bonneville.  Ind..  W.  Schafer. 
clerk,  for  the  construction  of  main  sewers  and 
branches  in  the  South   Side. 

Resolutions  have  been  passed  bv  the  Board 
of  Public  Works  of  Evansville.  Ind..  for  the 
construction  of  sewers,  as  follows:  In  an  alley 
from  Seventh  to  Eighth  Sts.,  between  Cherry 
and  Oak  Sts.,  from  a  sewer  in  block  41,  East- 
ern Enlargement,  in-an  alley  in  the  rear  of  lots 
6  to  11,  block  2,  Forest  Park,  from  a  sewer  in 
the  alley  of  block  3,  Forest  Park;  along  Fifth 
St.,  from  a  sewer  in  Division  St.,  north  tn 
Tngle  St.;  along  Columbia  St.  from  a  sewer  in 
T'welfth  Ave.  west  to  an  allev  in  the  rear  of 
lots  1  to  10,  of  blocks  14  aiid  -'W,  Lamasco ; 
in  Columbia  .St..  from  a  sewer  in  12th  .\ve., 
west  to  alley  in  rear  of  lots  1  to  10.  of  hl'icks 
14  and  19,  Lamasco,  thence  through  alleys  to 
Iowa  St.  with  branches  in  allevs  east  and 
west    in    blocks    14   and    39,    Lamasco;    in    an 


•f.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


alley   in   block   8,   .Archer's   .Addition,  oi;  ■, 
sewer  in  Garfield  .Ave.,  east  140  ft,  to  ;!a 
thence  north  in  an  alley  210  ft. ;  in  an-, 
block  2,  Shanklin's  Enlargement,  from  ''i^^^^ 
in  ^lichigan  St. 

Iowa. 

©Following  bids  were  received  by  ti 
Council  of  Tipton,  la.,  for  the  cons'ic 
of  a  sewer  system,  including  the  outlest 
tank  and  filter  bed:  Construction  ofn; 
manholes,  etc.— J.  W.  Smith  &  Son.() 
homa  City,  Okla.,  $53,979  {awarded  coin 
C.  B.  McNamara  &  Co.,  Dubuque,  la.,  :P; 
F.  C.  Robinson  &  Co.,  Manitowoc,  VVi'  ,^ 
(idS ;  Lana  Construction  Co.,  Harlan,  I  5 
•581 ;  Garberick  &  Anderson,  Sheldon,  I  ." 
457.  Outlet,  septic  tank  and  filter  bedj 
Smith  &  Son,  $(il0,  $3.:H62  and  $:^,787, -v 
lively;  McNamara  &  Co.,  $697,  $3,£ 
$3,388;  Cook  Construction  Co.,  Des  ^li 
la.,  $806,  $3,862  and  $3,891;  Tschirgi  .S 
Dubuque,  la.,  $563,  $3,.521  (awarded  ccr: 
and  $3.3.59;  Geo.  D.  Inman,  Kansas  Ci 
S8.53,  $;3.315  and  $3,834;  Hoar  &  Part, 
Iowa  City,  la.,  $796,  $3,740  and  $:3,807;\- 
Yager,  Cedar  Rapids,  la.,  $8.58,  $3,6 
$4,223;  Grant  Baker,  Tipton,  $2,813  ia, 
bed    (awarded  contract). 

®Cady  S:  Savonellc,  of  Sioux  City,  T  1 
lieen  awarded  the  contract  by  the  Citi?, 
cil    of   that    city    for   the   constru,:tion'' 
miles  of  the  Leeds  sewer  at  $.48  per  .. 
."^-in.    mains    and    $.68    for    the    outlet 
I'.lackhawk  Construction  Co.,  of  Water) 
secrred  the  contract   for  two  sections,  u, 
as  the  Springfield  St.  section  and  the  J.-r 
St.  section,  at  $.48  and  $.44.  respective. 

The  Board  of  Local  Improvements  ci 
enport,  la.,  has  recommended  the  layinj,! 
Second  ward  sewer,  including  the  t-ii 
bounded  by  11th  to  8th  Sts.,  and  Uth  1 
Aves.  The  estimated  cost  is  $"29.240.  'e 
ward  sewer  from  38th  to  41st  Sts.,  ai  ! 
to  18th  .Aves..  was  also  recommendec-  'Ihc 
estimated  cost,  is  $7,500.  '■ 

The  Board  of  Local  Improvements  (T  ■ 
enport.   la.,  has  decided   to  provide  pl.'> 
a   sewer   to   include   the   territory  bound 
41st  to  46th  Sts.,  and  11th  to  18th  Ave: 
Kentucky, 

Resolutions    urging    the    Kentucky   'neral 
.Assembly  to  enact,  at  once,  a  law  autl-izi:ii!' 
a  bond  issue  of  $2,000,000,  to  complete  - 
tern  of  lateral  sewers  in  Louisville,  ha'  I 
adopted  by  the  special  legislation  comniei  at 
that  city. 

Louisiana. 

•{•Bids  will  be  received  until  noon,  .Ail 
by  F.  S.  Shields,  secretary,  at  the  office f 
Board  of  Sewerage  and  Water,  New  C  c: 
La.,  for  the  construction  of  a  concret  ii 
and  covered  canal  on  Claiborne  St.,  frc  I 
sian  Fields  to  Lafa\ette  -Aves.  The  mai  iti 
of  the  work  will  consist  of  approxiitt 
9.000  cu.  yds.  of  excavation,  1,740  cu.  s 
concrete  and  masonry,  7,310  lin.  ft.  ott 
cotta  pipe  lines  from  36-in.  to  6-in.  ' 
meter,  and  other  work  incident  thereto,  ii 
as  Contract  "42-D."  .\  certified  checlu 
New  Orleans  bank  in  the  sum  of  $1,') 
posited  in  accordance  with  the  terms  ' 
soecifications  will  be  required  of  each  dt 
Specifications    with    blank    forms   of  pi" 
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,  b<ur,^ed  upon  applicat,on  .a  the  office  -^^Vaslnn,^  ,.   .,.  ^  y.,.,  ,,,,,„„„„  ,   „,;,,  i.^„^^^.„,„    „„^    ^^^^^    ^^^^„„^.    ^^^,^^j    .^ 

'      -d'ol   Sewerage  Commissioners  of  Ave  "and   P  'l    '\:";ib    ,^  ^ ' ;  ■    l'««een    Uailey  Village   Engineer   J.   A.    Stewart   of   Kennedy 

-werage  District  of  Opelousas,  La..  a    lll-in     scuc'r    ■,/ ki' VV    V     c°''\'"''^""S  Heights.    O..    lor   the   construction   ot    sewers- 

,  ...bid'on  March  30  fo'r  the  sale  of  Bailey  Avl-    a  u!   1      V'^'u'^R  ^r"    '"''""'  ',"  'r^^V?'!  ^"-  [i.^T'f  P'  ^A^f  "^^  ^'^'it'^ 

.  .  .1,.  aninimt  ot  SUHion  1.    ■                  ,       ■        '^    ^^     '^-   •^-  J-   B.   McLean.  $U).SI!>:  J.   I-..   Mahonev.  $2L- 

l,ulieamo.imot5K   «    .  It    s            j„,   „,^,  ^..^.^^^         .   ^^.^^^^^^   ^^^^  ,^,,.    McCarthy    Bros..   $14.!toti:    I-van -Evans. 

Maryland.  ns,  .\.   \..  ,,i,   1\1,.  2:  vt.,!  in   fav.,r  of  the  $-'ii.l:i7.  an.l  KVank  Knrns.  $I4.(i7S. 

..rami  Cilv  Council  of  Laurel,  Md.,  Jpnance  ot   br.nn>  in  t!;,'   sum   ,if  $|.-...H10   for  The  City   Council  of  Canal    Dover,   O.,  has 

.  s  March  12  as  the  date  for  a  vote  on  ^'  '"^'^llation  ni  a  scu-.r,.-c  system.  practically  decided  to  provide  sewerage  for  the 

pnosed  sewerage   system,   a   hill   having  .1'   's   reported   the  ciii/ms  of   M.iuut    Mor-  "'""them    jiortion    of    the    city.      A    committee, 

psed  by  the  legislature  giving  the  resi-  T'*-  -^     V.  on  Feb.  -.'7   vni,.!   in   fa\or  of   the  c-on)ii,i,<i.,|    of    City    Engineer    .\rnold,    James 

SI  laurel  a  vote  to  expend  $3."i.OOO.  Geo.  issuance  r.i  bonds  to  i!ic   inMunt  of  §llii,i King,  Waterworks  Superintendent  and   Dircc- 

'<-   vv  is   Mavor.  •'"■  t'le  installation  of  ^1  numicipai  waterworks  '"''  "'  P"'"'"'-'  Service  Krant/.  has  been  named 

Massachusetts  system,   the   water   to  W   -ecured    fr..ni   Sdver  ^?  investigate  and  report  as  to  the  route  for 

iMasaaijiuotii-..  Lake.  the  outlet. 

,„er   01;^     PubHc      ^^  orks      IK.  xhc    Storm    Sewer    Commission    of    Water-  ^*^'l-''    '•"K"'"''-.  >••   J-    Tallin   of    Springlield, 

;,ston.  Mass.,  has  hied  at  the  May-  vlict,   N     V     h-.s   rec.iv  d       f  f  11      ■        i  •  1  O-    ''^s    an    engineering    force    out    surveying 

statement  setting  torth  the  neces-  {,,,  „„,  ai,a,;.,nent  o.'  Vlu-    Vr/K  w  ^ ,    s-,n"  '"''  "'^'  l"-"posed  new  Indian  Run  storm  sewer, 

pnatmg  at  least  $.-'.4  (H)n  tor  gen-  cifTord.   Booth  &  We'ton    Tn,v    V    V     il-M  "'"•^''   '-^  l''--'""«^^<'  '"  ^<'^'"^'<=  ""•■  ^^""'"n  and 

-e  work  throughout  the  city,  mde-  4.-,^.    pr-,,,]^    P,^,,^,!,      \u'\>-  v     Viif '.'.',•'  «i-stern  sections  of  the  citv. 

.he  annual  appropriation  of  S4O0,-  y^,,^^■^^   Murrav'  Trov    \    V     <10-,  •-J     k  IV  The  City  Council  of  Lorain,   O..  is  prepar- 

-oparatc  system  of  drainage.  Ganev  &  Co..  "Kin"st;.i/ \    V   ■■■J;Mii-,v>'-   Pier'  '"^    '°''    "'"'    '^''"■■■"'""    "<    t''^'    IVnfidd    .\ve. 

Michigan.  son   Kniiineemis   &   Construction' Co   'Bristol  s<"r"i  water  sewer  and   the  pavmg  of  Fultoa 

lincinn  of  a  sewer  on   Shiawas-  "^'■''*  "'  *'''"  ''''■'^-  '"'"'  -^'l"^"-  Schnecta<lv    N  ^">'.  t-ngmeer    Cummin    ot    Dayton.    O..    is 

■h  r    H     DumonrL    Citv    Cerk  Y..  construction  of  conduits.  $!1S,4J-.' ;   Giff -rd  f'r'^Pf""^   new   plans    for   sanitary   sewers   on 

.mir    n.    uimioiiu   IS    v.,ii\    >_ierK.  Booth  &  Weston    S;i;' 1 1v    i,,r  .-.„>,-. .,;          f  Negley  pl.nce.     This  sewer  wdl  prohaby  be  run 

riiscnient  wdl  be  lonnd  elsewhere  "'om  a    »\  eston    3>i...i  !?>.   lor  lonMruciion  of  ,>,„„  tb,-  HrtU  ,.1-.t  .,,  rbi.-i.ro    A,-« 

dam.      The    specil.calions    include   .Vl    diflterenl  '      '         <-hKago  A\e. 

Minnesota.  '^'\"'*-     .  Oklahoma. 

ngineer  of  Crookston.  Minn.,  has  .rJntcd'm.rmi^sfn^ir.'i;''- i.^/    r  ^   ''•"   '"""  ,    '''''^'    ^^''>    L:onunissioners    of    Tulsa.    Okla.. 

.1    that   bids    for   tlic   construction  f  ' "  '  L^'?   o*^.^"  In  .the  Mate  C  onserva  ion  have    instructed    the   city   auditor   to    readver- 

■  sed  sewer  in  Fifth  Ave.  S.  be  ad-  ^t  ^^^^^pZts  helowTh'   IV  ^^  ^'"'i'-l'  "^""^  '^'^'^  ^"^  ^'''^'  ^"^  "'^  '^"■'''"'^  '■''  ^  """'''er  of 

a    t«o  points  l.elo«  the  Ireemans  bridge,  and  sanitarv  sewers  in  Stonebreaker  Heights,  ow- 

Nebraska  ;\t '' v      v  '^""^"'""f""^  •?„*«•"",  5>'*"^'"   ■"  i"8  to  the  fact  that  a  mistake  had  hien  made 

XMCDraSKa.  lower  \a„Vrankeii  Ave.  will  shortly  be  start-  in  printing  the  call   for  bids. 

-  tmg  Engineer  W  illiam  Grant  of  Lin-  ed.     \\  .    I  ho'iias  \\  1  oley  is  City  hngineer. 

IS  submitted  his  report  to  the  \'il-  The   contracts    for   the   construction'  of    the  Oregon. 

■  s   of    Sidney,    Neb.,    for    the    in-  new  water  system  and  new  sewer  system  for  ^Bids  will   be  received   until    .March   lo,  bv 

a    ■*»'""?^  5>'.fl«;'"    1°''  .^^■'"':''  r  '?''■"  "'  Middlcport.  .\.  \  .  will  be  let  alter  Department  of   Public  Works,  Portland,  Ore 

sum  01  S2-2.00O  will  be  voted  upon.  the  charter  election  which  will  be  held  March  f„r  the  construction  of  East  Stark  St    sewei^ 

1  cost  ot  the  system  is  as  l<ll.iws;  1'.      John    ( )  .Shau.<;hnessey    is    present    Presi-  .svsteins    .\os.    1    and    2,    at    a   cost-  of    about 

M-\1NS.  p!;„f    01;       XT       1      I       I   J'   ■        .-  „  ?2:r,.ni)0.     Tom   Hurlburt  is  Citv  Engineer. 

i2-iii.  vit.  pipe  sewer,  at  7.".  _  1       \    i       i-     l-a"dreth   of   Inion   College.  The  Citv  Council  of   Enterprise,   Ore.,  con- 

■  ■ :«  I"'  bchenectady.    N.    \..   has   submitted   estimates  templates  the  installation  of  a  complete  sew- 

li-m.  c.   1.   pipe  sewer,  at         _  on    various    parts    ot    the   proposed    sewerage  cra"e  system 

rruid-'inVVurpipesew^nai'sr.       '■'  ^ystem  for  the  city  of  Oswego.  X   \^  to  the  "      ■'          Pennsylvania. 

ts    .   2.971  Sewer  Commission  ot  that  city.     The  Common  ^^.                 .            ayivaiua. 

I    tt.  lO-ln.    c.    i.    pipe  sewer,   at  Council  has  api)roycd  a  bill  which  will  be  in-  ®Director  ol    Public   Works   C.   \.   Terwilli- 
i"??  i'in'v!VT;in.."i;wpi''»t-,-,       ^"^  foduccd  ill  the  legislature  authorizing  a  bond  Ser  of  Scranton.  Pa.,  has  awarded  sewer  con- 
is         ..............     ....'.'.       391  •s.'iue    for    the   construction   of   sanitary   trgnk  tracts    aggregating    in    the    neighborhood    of 

inliol^.  at  $46 SSo  sewers  and  sewage  disposal  plant  on  both  sides  $li'l>,0(ll),  as  follows:  Jones  &  Markwick,  sew- 

_  ,  ,                                               f^^^  <"'  t'le  river.     The  bill   provides   for  an   issue  '■■   tu"ne'    •«    relieve    the    loth    sewer    system. 

Tatf-paV^ *   '.."b  Qf    $32-V0OO.      Giarles    H.    Snvder   is   citv   en-  f"""'"   Prescott   .\ve.  and   Mulberry  St.,  to  the 

,    f,    .  i^Cu^i^r"  <;„„.„.    =,  -  gineer.     John  C.  Churchill  is  chairman  of  the  Roaring  Brook,  $.><.4<l  per  lin.  ft.,  to  cost  about 

',"•.*""■     'V  ^.T.   ..:...      i  S.-iS7  comttiission.  $22.0on.     Mathias  Stipp  &  Co.,  section  K,  17th 

1  ft.  8-in.  e.  i.  pipe  sewer,  at"tl.7o      ■  SS  The  village  of  Rockville  Center,  L   I.,  .\'.  V.  district  sanitary  sewer.  S;1.28  per  lin.   It.,  esti- 

i"i,''?'*\-  ^',*|5; I'^liJ?  is   contempiating   the   in.stallation    of   the   first  mated  to  cost  $".1,00(1:   Kearney  &  Co.,   relief 

i.n  lanKs,  ai  ».o.. auj  part  of  what  might  be  a  complete  and  modern  sewer.    Dth    district.    South    Scranton,  $^i,700; 

Total ?]0.93-.  sewer  through  the  entire  territory  in  tlie  near  also    relief    sewer.    6th    district,    \orth    Main. 

tnayand  land  for  disposal  plant. $      JOO  future  \ye..    at   $3   per    lin.    ft. 

DISPOS.XL,  PL.\XT.  Ohio  o         l    t^ 

.    vds.  excavation,  at   30  els J      SIM  vjniu.  South    Dakota. 

.  unipfe'te '•*"**  '^^ *■ 3'4*0  *'^'''"   '''■'"   ^"^   received   until   noon.    March  +Bids  will  he  received  until  11  .i.  m..  March 

jund  plant  'lOO  '.  by  Director  of  Public  Service.  \  oungstown.  2(1.  by   Board  of  Commissioners.   Sioux   Falls, 

rls,  :>  per  cent  (abouti 3.!>0  O..  for  furnishing  the  necessary  lalior  and  ina-  So.    Dak.,    for    the   construction    of   a    svsteni 

To{aj                                               $~6840  *^'''^'    for  ■  constructin-^    Oak    St.    sewer    from  of    sewerage    in    accordance    with    plans'    and 

Total    ....'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.$23Uso  Truesdale  Ave.  to  Bond  St.  and  Hinirod  .Ave.  specifications   on    file   with    S.    B.    Howe,   City 

p  ng  and   legal   expense.    7%    per       _  from  Truesdale  .■\ve.  to  outlot  71!).  Engineer.    Sioux    Falls.    So.    Dak.,    and   L     P 

I*""'    %^J60  ^Bids  will  he  received  until  noon.  March  7.  Wolff.  Consulting  Engineer,  St.   i^aul.   Minn.  ; 

arand  total  S2.-i.24n  '>>'    Director   of    Public   Service.    Voungstown.  also    at    the   offices    of    Exgixeerlvg    &    Cox- 

„          .J  O.,    for    furnishing    the    necessary    labor    and  ir.^ctint,.   (iOS    S.    Dearborn    St.,    Chicago.   111. 

New  Jersey.  materials   for  sewering  Court   St..   from  Wal-  OlVicial  advertisement  will  be  found  elsewhere 

Council   of   Longport.    X.    |..    iias  nut   St.   to   Harrison    St..    Harrison    St.,    from  in   ibis  issue. 

•.\iunicipal  Engineers  Pugh  and  Hub-  Court  St.  to  .Adams  St.  and  Williard  St.,  from  The  City   Council   of  Bridgewater,   S.   Dak., 

I    Philadelphia,    Pa.,    to    prepare    plans  Harrison    to    W'att    St.      W.    H.    McMillin    is  has  passed  a  resolution  favoring  the  construc- 

i| installation  of   a   new    sewerage   svs-  Clerk.                                                                  ^  tion    of    a    Main    St.    sewer    extending    four 

'                                                               '  ®Hugh   O'Xeill  has  been  awarded  the  con-  bh  cks.     Work  will  begin  in  the  spring, 

litre  being  prepared   for  the  construe-  fact    by    the    Director    of    Public    Service    of  _ 

]i  new  trunk  Hne   sewer   for  the  citv  Lakewood.    O.,    for    furnishing   all    necessary  1  exas. 

jford.   Xebr..   estimated   to    cost   $12,-  labor   and    material    for   making   collection   of  4'Hi<ls  will  be  received  until  10  a.  ni..  March 

1-  work  will  require  excavation,  mate-  garbage  and   dead   animals  in   the  city,   for  a  10.  by  J.  G.  Sutton,  city  secretary,  Beaumont. 

,:ompletc  construction  of  sewer.     Bids  period    of    two   years,   commencing   March    1,  Tex.,   for  the  construction   of  sewers,   as   fol- 

fidvertised  on   March   2  and  will    run  I*'!'-,   at  $274   per   month.     Bids   were  opened  lows:  1.(100  ft.  of  concrete  or  brick.  7>^x.">  ins. 

'ays.     Page  T.   Francis   of   Crawford  Fel""-  26.  on  Long  .\ve. :  l.m>  ft.  on  Wall  St..  to  be  not 

j.'er.    C.  J.  Hornsly  is  Clerk.  tTity    Engineer  R.   S.    Bliiin  of   Mt.   Vernon.  less  thnn  27-in.  vltriiied  pipe:  1.121  ft.  of  18-in. 

I              Wpw  V     W  ^■'  ''^'  prepared  plans  for  the  construction  of  vitrified  pipe  on  Mariposa  St.:  400  ft.  of  1.5-in. 

lorK.  ,^^,i^    miles    of    sanitary    sewers,    estimated    to  vitrified  pipe  on  Bismarck  St  :  1,700  ft.  of  12- 

will  be  received  until  11  a.  ni..  March  cost   $-^2,000.     The   work   will  include  4   sani-  in.  vitrified   pipe  on  Orange   St..  including  all 

•partment   of   Public   Works.   Francis  tarv  sewers  and  one  storm  sewer      Contracts  manholes,    catch    basins    and    "wye"   branches. 

..Commissioner.   Buffalo.    X.   Y..    for  will   be  let   about   June   1.  For  specifications,   profiles  and   plans,  address 

(ivingwork:  .\  separate  proposal  must  The  City  Council  of   Hamilton,  O.,  has  de-  C    L.    S -''erer.   Citv    Engineer. 

I  for  the  work  and   supplies   included  cided  to  issue  bonds  in  the  sum  of  $2.5,0<)0  for  The   City   Council   of   Cuero.   Tex.,   has   or- 

ling:  For  constructing  a   ll-in.  sewer  the  construction  of  storm  sewers.  dered    a   bond    election    to    take    place   at   the 

4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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same  time  as  the  regular  city  election.  The 
bond  calls  for  $25,000,  which  will  be  used  ex- 
clusively for  the  purpose  of  installing  a  sew- 
erage system. 

The  City  Commission  of  Terrell,  Tex.,  is 
planning  to  purchase  the  sewerage  .system  of 
the  city  from  the  present  private  corporation, 
under  an  arbitration  plan. 

Washington. 

The  following  bids  were  received  by  the 
Board  of  Public  Works  of  Seattle,  Wash.,  on 
Feb.  23,  for  the  con.struction  of  sewers  in 
West  01st  St.:  Dicken  &  Rightniire.  $().■_' 24 ; 
McGuire  &  Moon,  S.5.123..5.". ;  Becker  &  Walk- 
er, $.5,723.-5.5:  J.  A.  Bailey.  $-5,403.40;  J.  .\1. 
Johnson  &•  Co..  $-5,-548.7.5 :  Young  &  Uhrich, 
$5,3i8;  C.  Michael.  $5,318;  Frasca  &  Caluccio. 
$5,3-51.25;  Dahlstrom  &  Rodal,  $0,788;  Erick- 
son  Bros.,  $-5..599..55 ;  J.  Ruthe.  $4.n8.5.!»it ;  T.  1. 
Peterson,  $.5,-304.-50:  Will  Kopta,  1422  27th 
Ave.,   Seattle,  $4,594. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle.  Wash.,  for  the 
construction  of  the  25th  Ave.,  N.  VV.,  ct  al., 
sewers:  G.  N.  Johnson  &  Co.,  ?18.3o4:  Mc- 
Guire &  Moon.  $17,080;  Becker  &  Walker. 
$19,183:  Frasca  &  Coluccio,  $18,071;  Chas. 
Michael,  $10,899;  ICrogh  &  Jessen,  $17,068: 
Young  &  Uhrich.  SI  1.-583;  Dahlstrom  &  Radal. 
$16,783;  J.  Ruthe.  418  Highland  Drive.  Seattle. 
$14,978:  T.  I.  Petersun.  $17.«S7:  Djcken  & 
Riglitmire.  $18,876. 


Wisconsin. 

•{•Bitls  will  be  received  until  4  p.  m..  March 
19,  by  H.  B.  ,\nderson.  Clerk,  Colfax.  Wis., 
for  constructing  a  sanitary  sewer  about  1.400 
ft.  long  including  10  to  1-j-in.  pipe.  .\.  T. 
Thompson,  Menominee,   Wis.,  is  Erigineer. 

The  City  Council  of  Milwaukee,  Wis.,  will 
shortly  pass  an  ordinance  providing  for  the  is- 
suance o£  bonds  to  the  amount  of  $265,000. 
to  commence  construction  work  on  the  Meno- 
monee  River  flushing  tunnel.  The  tunnel  will 
have  a  capacity  of  pumping  200.000,000  gals, 
of  water  from  Lake  Michigan  into  the  Meno- 
monee  River  each  day.  .-\  tunnel.  11  ft.  in  di- 
ameter will  e-xtend  1,000  ft.  into  Lake  Michigan 
from  the  foot  of  Huron  St.  and  will  be  built 
to  connect  with  the  pumping  station  at  St. 
Paul  Ave.  and  13th  St.  From  there  an  11-ft. 
tunnel  will  run  to  connect  with  the  North  Me- 
nomonee  River,  a  7-ft.  tunnel  will  pour  water 
into  the  river  at  27th  St.,  while  an  8-ft.  main 
will  provide  flushing  facilities  for  the  Soutli 
Menomonee  and  Burnham  slips.  With  these 
facilities  it  is  exnected  to  keep  the  river  fair- 
ly free  from  odors  and  unnecessary  contami- 
nation. The  entire  cost  will  be  $1,200,000,  but  it 
will  take  from  four  to  five  years  to  complete 
the  entire  undertaking,  according  to  the  city 
engineer.  The  $250,000  expenditure  this  year 
will  relieve  conditions  on  a  small  scale. 


Canada. 

.|.Bids   will  be  received  until  noon.Li, 
1...    by    City    Commissioners,    Prince    h 
Sask..  for  supplying  sewer  pipe  requirecv .[' 
city  during  1912.     Material  to  be  first  f 
111  every  respect.and  subject  to  inspectii 
approval   on   delivery.     A  sample  of  t 
lerial   proposed  to  be   furnished  shall 
initted   with   the  tender.     Price  to  be 
cars,   Prince  Albert,   freight,  dutv  andn-Mt 
age    nicluded        The     following  '  apprr ma,." 
quantities   will  be   required ; 


lality 
and 
ma- 
siib- 

0.  b. 

reak- 


Size. 

24-in. 

18-in. 

15-in. 

IL'-irj. 

10-in. 

N-in. 

li-in. 

^-in. 


Standard  length 
straight  pipe. 
S.SS.'J  lin.  ft. 
1,770  lin.  ft. 
.5,S12  lin.  ft. 
3,121  lin.  ft. 
6,10S  lin.  ft. 
21.327  lin.  ft. 
3.000  lin.  ft. 
(i.OOO   lin.    ft. 


Y  junc- 
tions. 
137 
in 

160 

4S 

171 

soo 

GO 


Bends,  a 


30 
50 
150 


ruenty  per  cent  of  the  above  quantit  ir 
be  delivered  on  or  before  the  30th  v 
.\pril.  1912,  and  the  remainder  on  or  =f 
the  3d  day  of  May,  1912.  C.  O.  Davio, 
secretary  and  treasurer. 

Municipal  Engineer  D.  R.   Baribault  f 
Vital,   Man.,   has   submitted  his  report  > 
City   Council   relative  to  the  installation 
water   and    sewer    system   to   cost   mor  tl 
$-500,000.      The    water    purification    pla;,  ■, 
necessitate  an  expenditure  of  nearly  $;).( 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC 


J 


Alabama. 

•{•Bids  will  l)e  received  until  noon.  March 
2-5,  by  Board  of  Commissioners,  Mobile,  Ala., 
for  construction  of  foundations  under  pro- 
posed steel  sheds,  1,000  to  1,240  ft.  long,  such 
foundations  consisting  of  piling  and  concrete 
piers.  Plans  and  specifications  are  on  file  with 
Wright   Smith,  City  Engineer. 

4«Bids  will  be  received  until  noon,  March 
2o,  by  Board  of  Commissioners,  Mobile,  Ala., 
for  the  construction  of  steel  shed  approxi- 
mately 1,000  by  100  ft.  and  also  alternately  on 
shed  1,240  by  100  ft.,  on  the  river  front. 
Wriglit  Smith  is  City  Engineer. 

Arkansas. 

4»Bids  will  be  received  until  noon,  March 
12,  by  C.  L.  Moore,  Jr.,  Osceola,  .Ark.,  for  the 
construction  of  a  power  plant  and  for  install- 
ing machinery,  dynamo  and  other  equipment 
for  an  electric  light  plant  at  Osceola,  .\rk. 
W.  N.  Gladson,  Fayetteville.  .Ark.,  is  Engineer. 

California. 

Bids  were  received  Feb.  20  by  Lt.  Col. 
Thomas  H.  Rees.  U.  S.  Engineer,  401  Custom 
House,  San  Francisco,  Cal.,  for  dredging  152,- 
2-59  cu.  yds.  of  material  in  .Suisun  Cliamiel, 
Cal.  N.  R.  Harris.  23  California  St.,  San 
Francisco,  Cal.,  at  4.49  cts.  per  cu.  yd.  were 
the    low    bidder. 

Connecticut. 

•{•Bids  will  be  received  until  3  p.  m.,  March 
28,  by  Capt.  A.  E.  Waldron,  U.  S.  Engineer, 
New  London,  Conn.,  for  completing  Kelsey 
Point  Breakwater,  Harbor  of  Refuge,  Duck 
Island.   Conn. 

District  of  Columbia. 

4*Bids  will  be  received  until  March  12,  bv 
J.  R.  Burt,  Capt..  Signal  Corps.  U.  S.  .\rmy 
Disbursing  Ofiicer,  Washington,  D.  C,  for 
furnishing  2  switchboards,  local  battery,  unit 
type,  capacity  100  lines.  4  switchboards  local 
battery,  unit  type  .50  lines. 

•J-Bids  will  be  received  until  10:30  a.  m.. 
March  28,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer  Isthmian  Canal  Commission. 
Washington,  D.  C.  for  the  furnishing  under 
Canal  Circular  087.  structural  steel,  cold- 
rolled  steel,  steel  bolts,  wrought  iron  pipe, 
pipe  wrenches,  push  cars,  hose,  level  rods,  salt- 
water soap  and  himber. 


+Bids    will    be    received   until    10:00   a.    m.,      and  wiring  and  interior  lighting  fixtures!  the 
March    15,    by    Maj.    F.     C.    Boggs,    General      United  States  Post  Office  at  Mattoon,  I  T'- 


Purchasing  Ofiicer,  Isthmian  Canal  Commis 
sion,  Washington,  D.  C.  (date  postponed  from 
March  1),  for  furnishing  under  Canal  Cir- 
cular 679,  general  control  apparatus  for  the 
lock  machinery,  including  starting  panels  for 
all  motors,  which  are  to  be  controlled  from  a 
rernote  point ;  limit  switches,  commutating 
switches  used  in  the  miter-gate  control,  auxil- 
iary .  cut-out  switches  for  miter-gate  strut, 
handrail  controllers,  miscellaneous  remote  in- 
dicators and  indicator  controllers,  control 
switchboards  for  all  locks  and  spillways  and 
control  and  indicating  apparatus  for  the  chain 
fenders. 

Bids  as  follows  were  received  Feb.  26  at  the 
U.  S.  Engineer  Office,  Washington.  D.  C.  for 
furnishing  and  placing  25,000  yds.  of  riprap 
on  the  seawall,  .Anacostia  River,  D.  C. : 
Washington  Stone  Co.,  Washington,  D.  C. 
$1.19;  Columbia  Granite  &•  Dredging  Co. 
Washington,   D.   C.  $1.27. 

Florida. 

Bids  were  opened  Feb.  23  by  Lt.  Col.  G.  D. 
FitclT,  U.  S.  Engineer,  Montgomery,  Ala., 
for  about  80,000  cu.  yds.  of  dredging  in  Car- 
rabelle  Harbor,  Fla.  The  Home  Dredging 
Co.,  Mobile,  Ala.,  at  17%  cts.  per  cu.  yd.,  is 
tlie  probable  contractor. 

Illinois. 

•{•Bids  will  be  received  until  3  p.  m.,  April 
2.  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
ipiping,    heating    apparatus,    electric    conduits 


Ijuilding  has  a  ground  area  of  approx  ai 
(i.OOO  sq.  ft. ;  one  story,  basement  anoij 
zanine;  fireproof  construction,  excepto 
the  exterior  is  faced  with  granite  antitr 
and  roof  is  of  tile  and  tin.  J 

®The  State  Board  of  Administratit. 
awarded  the  contract  for  the  construdr, 
the  tunnel  system  at  the  Peoria  Stattrl 
pital  to  Ross  Caterburv.  a  resident  of  f 
111.,    at   $17,084. 

Michigan. 

The   city   of   Three   Rivers,   Mich.,  1 
tamed    Cox-Norton     &     Co.,    Enginee 
Coldwater,   Mich.,  in  the  development 
water    power    on    the    Rockv    River,    roi: 
purchased   of   Lewis   Emery!     The  wo;!  v 
also   include  the   design   of   a  municipa;i; 
for  lighting  and  waterworks  pumping. 

New  York. 
Bids  were  received  Feb.  15  by  Lt.  Coif.  G. 
Warren,  U.  S<  Engineer,   Buffalo,  N.  '  for 
removing  sheet  pile  cofferdam  and  pure  si 
steel  sheet  piliag  a-t  Black  Rock  Harbcsi 
lock,   the   Great   Lakes   Dredge  &  Doc  Cj.. 
Chicago,    III.,    being   the    probable    suci.sful 
contractor.    The  itemized  bids  received  ( t' ' 
work  were  as  follows:  (1)  Being  bid  ofi- 
Chapman  &  Co.,   Bufifalo,  N.   Y. ;   (2)    1  .. 
Great    Lakes    Dredge   &   Dock    Co.,    CI  ago, 
111. :   (3)  hid  of  Arthur  H.  Vogel,  Milw  kee, 
Wis.;     (4)    of    Buffalo    Dredging   Co.. Buf- 
falo, N.  Y. ;   (5)   bid   of  Empire  Enginring 
Corporation,   New   Y'ork;    (6)    bid  of     W. 
-\dolf,    Buffalo,    N.   Y. :    (7)    bid  of    Whael 
Bock,  Buffalo,   N.  Y. ;   (8)   bid  of  JulitiU" 
man,  Buffalo,  N.  Y. 


Excavating,  depositing  and  removh.,^  clay 
filling,  per  cu.  yd.  place  measurement. 
2.5,000   cu.   yds 

Extracting  and  removing  steel  channels, 
per  channel,  143  channels 

Extracting  and  removing  steel  sheet  piles, 
p,;r  sheet  pile.  6,414  piles 

Excavating  and  removing  stone  embank- 
ment, per  cu.  yd.  scow  measurement, 
1.000   cu.    yds 

Excavating  and  removing  material  from 
channel,  per  cu.  yd.  scow  measurement. 
l.j.OOO   cu.    yds 


(1) 


20.00 


.60 


.30 


(2) 

i  0.4.1 
12..10 


1.00 


(3) 


(4) 


(3) 


(6) 


(7)  (S! 


$  0.30     $  0.10 


10.00 
10.00 

.40 

.22 


..00 


.19%. 


Total   for  removing   cofferdam .?1T0  n"-,  »dn  s";7  ?-i:  -jrn  •or  nnn  .-o  -on 

Purchasing     the     piling,     all     channels,  ■"™'=-'  *'"''^5'   S'6>"0  S91,000  $,b.o29 
from    U.    S.    Government,    6.659    tons. 


per  ton 


.512.00 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


$S.90     $6.01     $9.35  >8. 10 


ill  0, 
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Minnesota. 


w(is  will  lit-  nceivfd  until  noon,  March 
^Comptroller,  George  H.  Hayes.  Univcr- 

1  Minnesota.  Minneapolis,  M'inii.,  for  six 
p   water  tube  boilers  to  be  erected  in 

k-  heating  plant  on  the  University  cam- 
New  York. 
,j:|s  will  be   received   until   ;!  p.   ni..   April 
\  ames  Kno.x  Taylor,  -Supervising  .\rchi- 
'  -easury  Department,  Washington,  D.  C, 

'  mechanical  system  of  mail  handling 
jius  in  the  L'nited  States  Post  Ofiice 
dj,  New  York. 

KG.  Packard  Co..  Xew  \  ork  City,  ha> 
1, warded  the  contract  at  42'z  cts.  per 
vi  tor  dredging  8,200  cu.  yds.  of  material 
i,:he  Wallabont  Canal  for  the  city  of 
dork.  . 

Ohio. 

ill  be  received  until  2  p.  m.,  March 

J  .\Uij.  H.  Jcrvcy,   U.   S.   Engineer,   Cin- 

j  0.,  for  hire  of  two  towboats  to  serve 

c  ers  lor  Ohio   River  dredges  Ohio  and 

■t '  during  the  months  of  May  and  June. 

i"  ~  will  be  received  until  noon.  March  2.j. 

'.uard  of  Education,  City  Hall,  Cin- 

for   furnishing   all   materials    and 

1^  II  the  work  necessary  to  complete  the 

ji    and   parking   of   the    lot    surrounding 

■    _  known  as  the  Hyde  Park  Public 

ited    on    the    northwest    corner    of 

1    Ave.    and    Edwards    road.    Hyde 

uinati,    Ohio,    in    accordance    with 

iiul  specifications  on  lile  in  the  otflce 

S  .jli  West  Court  St.,  Cincinnati.     The 

t!i  labor  and   materials   must   be   stated 

fly,  and  bidders  may  submit  proposals 

B   or  all  of  the  following  branches,  viz. : 

■dding  and  planting,  plumbing,  ce- 

aiid   macadam   drivew-ays.     C.   W. 

,11,  oiisiness  manager, 

is  will  be  received  until  noon,  March  14. 

Jctor  of   Public   Service,  Cleveland.   O., 

I  nishing  two  light  delivery  automobiles, 

,   juipped   in   accordance    with    specitica- 

!  1  file  with  the  director.     W.  H.   Kirbv 

e  ;tar)-. 

I  s  will   be   received   until   noon.   Marcli 

»•  Director  of   Public  Service.   Cleveland. 

I   transformers  for  the  Municipal   Elec- 

»ht    Plant    of    the    city    of    Cleveland. 

■  'ti.iiis  are  on  lile  w'ith  Superintendent 

cr   Department.     W.    H.    Kirby   is 

rt  ales  will  be  received  shortly  on  the 
r,  tor  the  .Alvey-Ferguson  Co.'s  power 
t  Oakley.  O..  the  dimensions  of  which 
1  37x70  ft.,  construction  of  steel  frame 
\lls  of  stucco.  During  the  summer  the 
p.y  expects  to  build  an  extension  80x180 

■  "•  '>f  3  stories  and  a   basement.     The 

will  be  turned  over  lor  the  con- 
i  the  employes,  containing  a  dining 
II,  itchen  and  recreation  halls.  The  build- 
vl  he  of  fireproof  construction.  The 
fr  scheme  of  architecture  of  the  present 
tjlie  exterior  being  of  stucco,  will  be 
it  oiit^in  this  building.  The  Allyn  En- 
e!ig  Co.,  Cincinnati,  0..  are  the  Engi- 
'sj)r  the  work, 

Kl  of  Hospital  Commissioners  of  Cin- 
,  |„  have  selected  Tietig  &  Lee,  Archi- 
s,i'incinnati,  to  draw  up  the  plans  for 
i|i'  tuberculosis  sanitarium  to  be  built 
ln-ick  Run  site.  Tlie  board  decided  that 
f'.nate  of  cost  for  the  new  buildings  e.x- 
iii  the  heating  and  ventilating  system 
il'not  exceed  $2.50,000. 

!  Oregon, 

'^s  will  be  received  until  2  p.  m..  April 
lyLighthouse  Inspector,  Portland,  Ore.. 
1] nishing  the  necessary  labor  and  mate- 
fir  the  construction  of  .Alki  Point  light 
io  Washington.   . 

Pennsylvania, 
s  will  be  received  until  3  p.  m..  .\pril 
>mes  Knox  Taylor,  Supervising  .Archi- 
Treasury  Department.  Washington, 
C  for  the  construction,  including  plumb- 
is   piping,    heating    apparatus,    electric 


conduits  ana  v.iriiu  ai   1   iuerior  lighting  hx- 

'""■'"V", !'"    ■-'  -^^   ''"^:  ='"--'^  at  Stcelton,  Pa. 

llie  buildms  i>  i.^  be  r,:;j  ^lorv  and  basement. 
with  a  gr..und  .,rva  ..f  a;,proximatelv  4,70o 
s(|.  It,  tirepr..,,!  lirst  ri.u.f.  stone  l.acinK  and 
tin  root, 

®Tlic  Broakw.ii.r  v....  I'hiladclpliia,  Pa.,  has 
been  awarded  ilu-  ciiir.-ici  l,v  the  L'.  S.  Gov- 
ernment l..r  !:,,■  c.MKt-iutioii  ol  stone  dikes 
in  the  Delaw.nc  kivci-  a'  i  hester  Isl.and,  Old 
-Man  Pnmt.  Xnnkial  Nl,un|  ■,„,!  U^.^-dv  Island, 
and    lor    toppn,.^    ,,t|    ,,1,1    Reedv    Island    dike. 

Ilu-  (likes  .ire  of  '.he  all-stone  ty|)e,  built  from 
the  river  lidtom  to  the  elevation  i<(  mean  low 
water,  with  a  top  uidth  ol  M  fi..  and  consist 
ot"  solid   riprap  ..r   random   stone  embankmcnl, 

1  he    extension   of    the   dike   at    Reedy    l.slaml 
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Schedule  I.  7."i9.itOO  cu,  viis. 
SohfcUile  2.    |:!S.OOO  ni.  yds 

.Mleinate     

Schedule  :!,    Iso.iHtO  eu,   v<ls. 

.'Mternati'     *.  ,  . , 


tn.ivi 


so.  IS 
.21,-. 
.:iO 
,:iO 


(3) 

SO.ITTJ 

.2!» 


erman    Iron    Works,   $14,500   and   $lo,2.J0 
P.  Jamieson  &  Co.,  $I.">,.361.7I. 

Bids  were  opened  Feb.  1">  by  Maj.  J.  B. 
Cavanaugh.  C  S.  I'jigineer.  Seattle,  for  three 
sections  of  the  work  of  constructing  the 
Lake  Washington  Canal,  The  work  calls  for 
a  canal  prism  7j  ft.  wide  at  the  bottom  and 
2a  deep  at  mean  low  water.  The  bids  re- 
ceived were  as  follows:  (1)  standing  for  bid 
of  Stillwell  Bros..  Inc.,  Seattle;  (2)  Holt  & 
Jctfry,  Seattle;  (3)  Piiget  Sound  Bridge  & 
Dredging  Co.,  Seattle;  (4)  International  Con- 
tract Co.,  Seattle;  (o)  Andrew  Peterson, 
Seattle;  (t!)  Geo,  C.  Dietrick  &  Co.,  Seattle; 
(7)  Graff  Construction  Co.,  Seattle:  (8) 
Krickson  Const.  Co.,  Seattle ;  (i>)  Standard 
American  Dredging  Co.,  San  Francisco :  ( 10) 
Dulutli   .Superior  Dredging  Co.,  Duluth,  Minn. 

(4)         (5)         («) 


(7) 


.;t» 


.424 
,494 


.3S 


(8) 

(9) 

(10) 

10.37 

50.19SI 

J0.24r, 

.30 

.3375 

.245 

.3.1 

.4:; 

.24:-, 

.40 

40 

will  be  8.8UU  tt.  long:  at  .Vrtillcial  Island.  1,200 
tt.;  Chester  Island,  1.800  ft.:  Old  .Man's  Point, 
l.rOO  ft.:  and  the  topping  olT  at  the  Reedv 
Isl.ind  dike  will  extend  for  li.OOii  ft.  Bid's 
were   opened  Jan.   2o 

Rhode  Island. 

•I»Bids  will  be  received  until  ;!  p.  m..  .\pril 
8.  by  James  Knox  Taylor,  Supervising  .-Xrchi- 
tect.  Treasury  Department.  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatu.s.  electric  conduits 
and  wiring,  and  interior  lighting  fixtures  of 
the  U.  S.  Post  Office  at  Westerly,  R.  I.  The 
building  is  to  be  approximately  4.400  sq.  ft.  in 
ground  area,  one  story  and  basement  with 
granite  facin,g  to  first  floor  and  marble  facing 
above,  tile  and  copper  roof ;  the  building  is  to 
be  fireproof  throughout  except  the  roof. 

Tennessee. 

4»Bids  will  be  received  until  noon.  March 
20.  by  Maj.  Clarke  S.  Smith.  U.  S.  Engineer, 
Memphis,  Tenn.,  for  furnishing  turbines, 
inmiping  sets,  boilers   and  electric  light  plant. 

Texas. 

•J*Bids  will  be  received  until  noon,  March  0, 
by  Edgar  Odell  Lovett.  lUO-1112  Scanlan 
Bldg.,  Houston,  Texas,  for  the  heating,  plumb- 
ing and  electric  work  in  the  north  and  south 
wings  of  the  residential  hall  for  men  of  Wil- 
liam M_.  Rice  Institute,  at  the  site  of  the 
institute"  on  Main  St.  in  Houston.  Texas. 

•J»Bids  will  be  received  until  11  a.  m.,  March 
18,   by    P.    W.   Guiney.   Constructing   Quarter- 
master.   Fort    Sam    Houston.   Texas,    for    fur 
nishing  and   installing  screens   in    four   Ijuild- 
ings  at   Fort   Sam   Houston,   Texas. 

Washington. 

■{•Bids  will  be  received  until  noon,  March 
12,  bv  Maj.  1.  B.  Cavanaugh,  U.  S.  Engineers, 
Burke  Bldg.!  Seattle,  Wash.,  for  the  construc- 
tion of  the  motor  survey  launch  Orcas. 

Bids  as  follows  were  received  Feb.  16,  by 
Paul  W.  Hauser,  Secretary  Duwanish  Water- 
way Xo.  2,  Renton,  Wash.,  for  dredging  about 
30ti.000  cu.  yds.:  J.  D.  Blackwell,  3.5  cts.  per 
cu.  yd. ;  Puget  Sound  Bridge  &  Dredging  Co., 
20  cts.  per  cu.  vd. :  Chamberlain  Construction 
Co..  25.4  cts.  per  cu.  vd. ;  Tweeden.  Jones  & 
Barker.  21%  cts.  per  cu.  yd.  .Ml  bids  were 
rejected  and  the  matter  of  purchasing  a 
dredge  is  under  consideration.  Bids  on  a 
dredge  li.ivc  been  received  as  follows:    Wcst- 

Wisconsin. 

4.Bids  will  be  received  until  10:30  a,  m., 
March  11,  bv  Department  of  Public  Works, 
H.  E,  Briggs,  Commissioner.  Milwaukee,  W'is., 
for  dredging  the  several  rivers  and  canals  in 
the  city  of  Milwaukee  during  the  season  end- 
ing De'c.  1.  1!112.  A  certified  check  for  $.3,7.5o 
must  be  filed  with  each  bid. 


Canada. 

^•Bids  will  be  received  until  lO  a.  m., 
March  30.  by  City  Commissioners,  Moose  Jaw, 
Sask.,  for  the  following:  Contract  "A" — One 
I,o00  K.  W.  .\.  C.  Steam  Turbo-Generating 
Set.  Contract  "B"— One  .500  K.  W.  .\.  C. 
Generator,  direct  connection  to  Diesel  O.  En- 
gine. Full  particulars  and  specifications  can 
be  obtained  on  application  to  J.  D.  Peters. 
Electrical  Superintendent, 

.  4'B'ds  will  be  received  until  noon,  by  E.  B. 
Bonnell,  City  Clerk,  Moose  Jaw.  .Sask,.  for 
supplying  and  erecting  four  centrifugal  pumps, 
two  motors,  wiring,  switchboard  and  accesso- 
ries. Specifications  are  on  file  with  Walter  J. 
Francis  &  Co.,  Con.stulting  Engineers.  Mon- 
treal, Que. 

•}«Bids  will  be  received  until  noon,  March 
15,  by  City  Commissioners,  Saskatoon,  Sask,, 
for  supplying  about  .5,000  barrels  of  Portland 
cement.  Further  information  may  be  obtained 
of  George  T,  Clark,  Citv  Engineer.  Saskatoon. 
Sask. 

•J-Bids  will  be  received  until  noon  March 
13.  by  A.  W.  Chapman,  County  Clerk,  Belle- 
ville, Ont.,  for  furnishing  the  corporation  of 
the  county  of  Hastings,  one  concrete  mi.xer. 
Same  to  be  of  the  batch  type,  mounted  on 
trucks,  operated  by  gasoline  engine,  self- 
charging  automatic  water  supply  and  capable 
of  handling  not  less  than  S'/i  to  9  cu.  ft.  of 
unmixed  material  per  batch. 

•J^Bids  will  be  received  until  March  IS,  by 
City  Clerk,  Vancouver,  B.  C,  according  to 
reports,    for   an'  auto   fire   engine. 


Back   Numbers 

of 

Engjineerinq^  &  Contracting 

'HT'E  can  supply  unbound 
copies  in  volumes  of  six 
months  eackfor  the  years,  1 907, 
1908,  1909,  1910  and  1911, 
which  completes  the  entire  file 
in  its  present  form  at  S2.00  a 
volume  or  $4.00  for  the  Year. 
Order  at  once  as  only  a  limited 
ntimber  of  these  volumes  can 
be  supplied. 

Engfineerin^^  &  Contracting; 

Circulation  Dept. 
608  So.  Dearborn  S>.,    Chicago,  111. 


-i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SUBSTRUCTURE,   INDIANA 
STREET   BRIDGE. 

DEP.ARTMENT     OF     PUBLIC     WORKS. 
Cliicago.  Feb.  2ii,   1912. 

Sealed  propo-sals  will  be  received  by  the 
Cit.v  of  Chicago  until  11  a.  m.  Tuesday. 
March  12.  1912.  at  room  401!  City  Hall, 
to  turni.sh  all  materials,  tools,  labor  ami 
appliance-s  and  to  pei-form  all  operations 
necessary  for  the  complete  construction 
and  erection  of  the  substructure  for  a 
bascule  bridge  over  the  south  fork  of 
the  .south  branch  of  the  Chicago  river  at 
Indiana  .'^t..  including  the  approaches 
thereto,  as  well  as  the  removal  of  the 
old  bridge,  abutments  and  approaches  and 
the  diversion  of  the  .sewers  on  both  sides 
of  the  river,  according  to  plans  and  spec- 
itications  on  file  in  the  office  of  the  De- 
partment of  Public  Works  of  said  city, 
room    406    City    Hall. 

Pi'oposals  must  be  made  out  upon 
blanks  fm-nished  at  said  otlice,  and  be 
addressed  to  said  dep.artment.  indoi'sed 
"Proposals  for  Substructure.  Indiana  St. 
Bridge."  and  be  accompanied  with  Three 
Thousand  Dollars  in  money  or  a  certified 
check  for  the  same  amount  on  some  re- 
sponsible b.ank  located  and  doing  business 
in  the  City  of  Chicago  and  made  payable 
to  the  order  of  the  Commissioner  of  Pub- 
lic  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any   or  all  bids. 

Bidders  are  invited  to  submit  alternate 
bids  on  plans  prepared  according  to  their 
own  designs,  which  designs  must  conform 
to  rules  and  requirements,  which  can  be 
obtained  at  the  office  of  the  Commissioner 
of  Public  Works. 

No  proposal  will  he  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence sati.'^factory  to  the  Commissioner  of 
Public  Works  of  his  ability,  and  that  he 
lias  the  necessar.v  facilities,  together  with 
sufficient  pecimiary  resources,  to  fulfill  the 
( onditions  of  the  contract  and  specifica- 
tions, provided  such  contract  .should  be 
awarded   to   him. 

Companies  or  funis  bidding  will  give  the 
individual  names,  as  well  as  the  name  of 
the    hnii.    Willi    their  address. 

L.    E.    McGANN. 
Commissioner  of  Public  Works. 

LAYING  WATER   MAINS. 

XlOW    CASTLK.    INll. 

New  Castle.    Ind. 

.Sealed  proposals  will  be  received  by 
the  City  Council  of  the  Cit.v  of  New  Cas- 
tle. Ind..  at  the  Council  Chamber  until 
7  :30  p.  m..  March  IS,  1912,  and  will  be 
publicly  opened  at  that  hour  for  layin.e; 
approximately  10.000  feet  of  8",  10"  and 
12"  cast-iron  water  mains  and  accessories. 
.A.U  the  above,  according  to  plans  and 
.specifications  on  file  at  the  office  of  City 
Clerk.  Rach  bid  must  lie  accompanied 
by  a  certified  check  of  10  per  cent  of 
amount  of  bid  made  payable  to  the  City 
Clerk. 

Instructions  to  bidders,  specifications 
and  blank  proposals  .may  be  obtained  from 
the  City  Clerk  or  from  Chas.  Brossmann. 
Consulting  Kngineer,  Union  Trust  Bldg.. 
Indianapolis.  The  riglit  is  reserved  to 
reject  any  or  all  bids  or  accept  such  bids 
as  are  to  the  best  interest  of  the  City  ol 
New  Castle. 

GEO.    M.    BARNARD.    Mayor. 

L.  M.  .JOHNSON.  City  Clerk. 


GRADING,  DRAINING  AND  PAV- 
ING. 

Sealed  bids  will  be  received  by  the 
Board  of  Street  Improvement.  District  No. 
1S6,  Little  Rock,  Ark.,  until  2  o'clock  p. 
m..  Wednesday.  March  20.  1912,  for  grad- 
ing, draining  and  paving  with  vitrified 
brick,  asphalt,  asphaltic  concrete,  creo- 
soted  blocks  or  bitulithic  pavement  on 
concrete  foundation  witliin  said  district. 
Extent  of  proposed  work  is  approximately 
the  paving  of  fourteen  blocks  on  concrete 
base. 

Plans  and  specifications  may  be  obtained 
from  Sam  W^.  Reyburn.  Chairman,  District 
No.  186,  care  Union  Trust  Co.,  Little  Rock. 
Ark.,  to  whom  all  bids  sliould  be  ad- 
dressed. Bids  must  be  accompanied  liy 
certified  check  for  $500.  The.  right  is 
reserved   to   reject   any  and  all   bid.s. 

SAM  W.   REYBURN,   Chairman. 

R.   W.   RIGHTSEI^L.   Secretary. 


SUPERSTRUCTURE  35TH 
STREET    BRIDGE. 

DEPARTMENT     OF     PI.TBLIC     WORKS. 
Chicago.  Feb.   26.  1912. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m.  Tuesda.v. 
March  12.  1912,  at  room  406  City  Hall, 
to  fui'iiish  all  materials,  tools,  labor  and 
appliances  and  to  perform  all  operations 
necessary  for  the  complete  construction 
and  erection  of  the  superstructure  for  a 
bascule  bridge  over  the  south  fork  of  the 
south  branch  of  the  Chicago  river  at  Siith 
St..  including  the  approaches  thereto  as 
well  fis  the  removal  of  the  old  iSridge. 
abutments  and  approaches  and  the  di\'er- 
sion  of  the  sewers  on  both  sides  of  the 
river,  according  to  plans  and  specifica- 
tions on  file  in  the  office  of  tlie  Depart- 
ment of  Public  Works  of  said  cit>'.  room 
406    City   Hall. 

Proposals  must  be  made  oul  ujion 
blanks  furnished  at  said  office,  and  he 
addressed  to  said  depai'tment,  indorsed 
"Propo.sals  for  Superstructure,  S.^tli  St. 
Bridge,"  and  be  accompanied  with  Three 
Thousand  Dollars  in  money  or  a  cei'tified 
check  for  the  same  amount  on  some  re- 
sponsible bank  located  and  doing  busi- 
ness in  the  City  of  Chicago  and  made 
payable  to  the  order  of  the  Commissioner 
of   Public   Woi'ks. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

Bidders  are  invited  to  submit  alternate 
bids  on  plans  prepared  according*  to  their 
own  designs,  which  designs  must  conform 
to  rules  and  requirements,  which  can  be 
obtained  at  the  office  of  the  Commission- 
er of  Public  Works. 

No  proposal  will  be  considered  unless 
the  party  offerin.g  it  sliall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with  suf- 
ficient pecuniary  resources,  to  fulfill  the 
conditions  of  the  contract  and  specifica- 
tions, provided  such  contract  should  he 
,'iwarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  tlie  name  of 
the  firm,  with  their  address. 

L.  E.  McG.^NN. 
Commissioner  of  Public  Works. 


TENDERS  AND  DESIGNS  FOI 
AN  AQUEDUCT,  CANADIA^ 
PACIFIC  RAILWAY  COMPANY 
DEPARTMENT  OF  NATURAl 
RESOURCES,  IRRIGATIO> 
BRANCH. 

Sealed  tenders,  addressed  to  the  under 
signed  and  endorsed  "Proposals  foi 
Brooks  Aqueduct,"  will  be  i  eceived  up  t( 
noon   of  May  1,   1912.  _ 

The  site  of  the  work  is  about  four  miles 
southeast  of  Brooks,  Alberta,  a  statiot 
on  the  main  line  of  the  Canadian  Pacific 
Railway  125  miles  east  of  Calgary.  Thf 
aqueduct  is  about  10.000  feet  long  and  51 
feet  maximum  height,  and  is  designed  ti 
discharge  910  cubic  feet  per  second. 

Tenders  will  be  received  based  either 
on  the  design  prepared  by  the  company's 
engineer  or  on  designs  to  be  submitted 
by  the  bidder.  The  engineer's  design  in- 
volves the  furnishing  and  placing  of 
about  23.400  cubic  yards  of  concrete  and 
3,640.000  pounds  of  reinforcing  steel,  to- 
gether with  excavation  and  filling  to  the 
amount  of  40,000  cubic  yards. 

All  labor  and  materials  required  will 
be  at  the  expense  of  the  contractor. 

Bidders  will  be  required,  either  person- 
ally or  by  representative,  to  visit  and  in- 
spect the  site  and  satisfy  themselves  as 
to  local  conditions,  supply  of  material, 
etc. 

Plans,  specifications  and  full  informa- 
tion may  be  obtained  on  appUcation  to 
A.  S.  Dawson,  Chief  Engineer.  Calgary. 
A  deposit  of  $300.00  will  be  required  be- 
fore plans  or  specifications  will  be  given 
out,  which  will  be  returned  on  receipt  of 
the  same  in  good  condition. 

All  proposals  must  be  accompanied  by 
a  certified  check  payable  to  A.  S.  Daw- 
son for  5  per  cent  of  the  amount  of  the 
tender,  to  be  forfeited  as  liquidated  dam- 
ages in  case  the  bidder  neglects  or  re- 
fuses to  enter  into  a  contract  should  the 
work  be  awarded  to  him. 

Proposals  will  not  be  considered  unless 
made  out  on  the  form  provided.  Inter- 
lineations, alterations  or  qualification  of 
prices,  except  as  •  therein  provided  for, 
may  invalidate  proposals. 

The  company  reserves  the  right  to  re- 
ject any  or  all  tenders  and  to  waive  de- 
fects. 

A.    S.    DAWSON, 
Chief    Engineer,    Dept.    of    Natural    Re- 
sources, Canadian  Pacific  Railway, 
Calgary,   Alberta.    March   1,    1912. 


SEWER. 

The  Board  of  Public  Works  of  the  City 
of  Owosso.  Mich.,  will  receive  sealed  bids 
until  10  o'clock  a,  m.,  March  11,  191E, 
for  the  construction  of  a  sewer  on  Shia- 
wassee St.  as  follows:  335 V2  ft.  10  in. 
sewer.  100  ft.  10  in.  cast-iron  pipe.  6  Y 
brandies.  1  manhole,  all  in  accordance 
with  plans  and  specifications  on  file  in 
the  office  of  the  clerk.  Bids  mu.st  be  ac- 
companied by  certified  clieck  approximate- 
ly in  the  amount  of  5  per  cent  of  the 
bid.  made  payable  to  the  Treasurer  of 
the  City  of  Owosso.  The  city  reserves  th:; 
right  .to  reject  any  or  all  bids,  to  waive 
detects  and  to  accept  any  bid. 

ARTHXTR  H.   DUMOND,   City  Clerk. 


.March  (\  1'>1. 
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CALLS  FOR  BIDS 


Rate,  $2  40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SEWER  CONSTRUCTION. 

On   JIarch    ■12,    1912.   I  will   let    the   con- 

iracts    for    the    construction    o(    the    Toll 

^",ate  Drain,  at  the  City  Hall,  in  the  City 

f  Lansing.   Mich.     This  job  very  closely 

tsembles  a  sewer  job  and  consists  in  the 

ivlng  of  -1.350   feet  of  4S-inch.   3.330  feet 

:   30-inch,   and   3,430   feet   of   21-inch    re- 

■iforced  concrete  pipe.  1.300  ft.  of  IS-inch 

twer  pipe:    910   feet   of   12-inch   and   360 

feet  of  S-inch  drain  tile.     It  also  includes 

the   construction   of   33    manholes   and    6 

Itch  basins.     The  depths  will  average  as 

•  Hows:  4S-inch  pipe,  7.S2  ft.;  30-inch 
iMpe.  14. S3  ft.;  24-inch  pipe,  14.26  ft.:  IS, 
12  and  S-inch  tile.  6.26  ft.  All  pipe,  tile, 
castings  and  other  appurtenances  will  be 
furnished  the  contractor  on  the  ground  by  ' 
the  Drain  Commissioner.  The  improve- 
ment to  be  paid  for  with  orders  drawn 
upon  the  County  Tieasurer  and  secured 
by  a  tax  upon  the  district  drained  by  the 
drain.  Certified  check  or  certificate  of 
deposit  upon  a  bank  of  this  county  or  a 
draft  in  the  sum  of  51,000.00  required 
from  all  prospective  bidders  as  evidence  of 
good  faith.  Specifications,  blue  prints. 
etc.,  and  further  information  may  be  had 

•  application  to  the  undersigned. 

WALTER  R.  CARVEX. 
I'rain  Commissioner  of  Ingham  County. 
-Mason.   Mich. 


SEWER  SYSTEM. 


Notice  is  hereby  given  that  sealed  pro- 
posals will  be  received  by  the  Board  of 
Commissioners  of  .Sioux  Falls,  S.  D..  until 
11  o'clock  a.  m.  on  the  26th  day  of  March, 
1912,  for  the  construction  af  a  .System  of 
Sewerage  for  said  City,  in  accordance 
with  plans  and  specifications  therefor, 
marked  "Plan  C."  on  file  in  the  office  of 
the  City  Auditor  of  said  City. 

The  work  will   be  divided  into  six  divi- 
sions  and    bids    may    be    made    upon    the 
work  as  a  wliole  or  upon  any  one  or  more 
'  of  said  divisions. 

All  bids  must   be   upon   the   basis   of   a 
cash  payment  for  the  work  and  must  be 
on    blank    forms    furnished    for    that    pur- 
pose and   each   bid   must   be   accompanied 
'   by  a  bond  running  to  said  City  in  a  penal 
'   sum  of  at  least  50  per  cent  of  the  amount 
of  the  bid  in  accordance  with  Section  1343 
'   of   the   South    Dakota    Political    Code    for 
I   the   year    1903,    or    in    lieu    thereof   bv    a 
I   duly   certified   check   for   a   sum   equal   to 
10   per    cent    of    the    amount    of    the    bid. 
made  payable  unconditionally  to  the  order 
of    the    City     Treasurer    of    the    Citv    of 
Sioux   Falls,    S.    D.,    as   a   guarantee   that 
the  bidder  will   enter  into  a   contract  and 
will    furnish     the     required     bond    within 
fifteen     (15)     days    after    notice     of    the 
award   to   him   of   the   work   contained    in 
his  proposal. 

Alternative  bids  may  be  made  upon  tile 
basis  of  using  vitrified  pipe,  reinforced 
concrete  pipe  or  stone  for  all  single  sew- 
ers 24"  or  mure  in  diameter  and  also  for 
using  either  of  these  materials  or  plain 
concrete  for  the  storm  water  section  of 
all  double  sewers  in  which  the  storm  wa- 
ter section  is  more  than  20"  in  diameter, 
and  the  righi  is  reserved  by  the  Board 
of  Commissioners  to  designate  which  class 
of  material  shall  be  used  in  each  division 
after  the  bids  have  been  opened,  and  to 
award  the  contract  for  such  classes  as 
they  may  deem  for  the  best  interests  of 
the  City, 


Plans  and  s|i..clii.:ui..„..;  m^iv  l.,>  ,..,■,.,, 
and  schedule  of  quantiti,  s  ,na  blank  forms 
of  propo.sals  ohtaincl  at  the  ottices  of 
S..B.  Howe.  City  Unjiiiu-er.  Sioux  Falls. 
S.  D..  .and  L.  p.  Wonr,  Consulting  Engi- 
neer, St,  i'aul,  .Minn.,  and  at  the  olJice  of 
Engineering  &  Contra,  ting,  Chicago,  111. 

Each  bid  must  be  indorsed  on  the  out- 
side with  a  slalenieni  showing  the  work 
covered  b.v-  the  bid  ;ind  must  be  filed  with 
the  City  Auditor  before  the  hour  above 
nameti. 

The  right  is  reserved  to  reiect  anv  or 
all    bids. 

By  order  <i(  the  Bo:ud  of  Coniinission- 
ors  of  the  City  of  Sioux  Falls.  S.    D 

WALTER  C  l.EYSE.  Citv  Auditor, 


FURNISHING   AND   LAYING 
SEWAGE   OUTLET   PIPE. 

Rochester.  N.  Y. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Secretary  of  the  Board  of 
Contract  and  Supply,  No,  37,  City  Hall, 
until  11  o'clock  a,  m.,  March  13,  1912,  for 
the  construction  of  Contract  No.  4,  in- 
cluding Division  No.  S  and  part  of  No.  7 
of  the  Sewage  Disposal  System, 

The  work  will  consist  of  furnishing  and 
laying  about  9,300  feet  of  66-in,  pipe  for 
the  discharge  of  the  effluent  from  the 
Disposal  Works,  into  deep  water  in  Lake 
Ontario.  About  2,300  feet  will  be  laid  In 
open  trench,  and  the  remainder  will  be 
submerged  and  laid  in  a  dredged  trench 
terminating  in  a  timber  crib  located  about 
7,000  feet  from  the  shore  and  in  about  50 
feet  of  water. 

Separate  proposals  will  be  received  for 
pipe  made  of  steel,  ingot  iron  and  cast 
iron, 

-4.  certified  check  for  $20,000.00  must  ac- 
company the  proposal  as  an  earnest  of 
good  faith.  The  amount  of  the  certified 
check  deposited  by  the  successful  bidder 
will  become  the  property  of  the  City  of 
Rochester  if  such  bidder  shall  fail  to  exe- 
cute and  deliver  the  contract  and  execute 
the  required  bonds  for  the  work  within 
ten  (10)  days  after  the  contract  is  award- 
ed to  him. 

The  successful  bidder  will  be  required  to 
execute  to  the  city  a  surety  company 
bond  in  the  sum  of  $100,000.00  for  the 
faithful  performance  of  the  contract  and 
the  payment  of  all  laborers'  wages,  which 
bond  shall  be  approved  by  the  Comptroller 
of  said  city, 

Xo  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Board  that  he  Js  rea- 
sonably familiar  with  submarine  work, 
and  is  fully  prepared  with  the  necessary 
capital,  materials  and  machinery  to  con- 
duct the  work  to  be  contracted  for  to  the 
satisfaction  of  the  City  Engineer,  and  to 
begin  it  promptly  on  award, 

-\I1  bids  must  be  made  upon  the  bidding  , 
sheets  furnished  by  the  City  Engineer,  and 
be  indorsed  with  the  title  of  the  work  to 
which  they  relate,  the  name  of  the  bidder 
and  his  residence.  Information  relative  to 
the  work  may  be  procured  at  the  office  of 
E.  A.  Fisher,  City  Engineer,  where  plans, 
specifications  and  bidding  sheets  may  be 
obtained  after  February  17th. 

The  Board  reser\'es  the  right   to  reject 
all  bids. 

F.  X.   PIPER,  Secretary. 


CITY  OF  TORONTO. 

SL-PPLY  OF  RAIL  TIKS  A.M.  FASTEN- 
1NG.S. 
Separate  tenders  on  prescribed  forms  will 
be  received  by  registered  post  onl.\-.  ad- 
dre.ssed  to  the  Chairman  of  the  Bo:iril  of 
Conlrol,  City  Hall,  Toronto,  Can.,  up  to 
noon  on  Tuesday.  March  111.  Uil2.  for  the 
supply  of  the  following  : 

1.  250  tons  45-ll>.  "T"  rail,  A.  .S.  C.  E. 
section. 

2.  100  keg.':  ,-,"x:)/lii"  spikes. 

3.  1.400  pair  angle  bars  for  45-lb.  "T" 
rail. 

4.  25  kegs   ^Vi  "x3"  bolts. 

5.  810  tons  SO-lb,  "T"  rail  similar  to 
Lorain    Section    335, 

fi.  072  tons  90-11),  girder  rail  similar 
to    Lorain    Section    392, 

7.  1. 100  pair  splice  bars  for  Lorain 
.Section   335, 

S.  1,250  pair  splice  bars  for  Lorain 
Section   392. 

9.  GO  kegs  r'xa-'i"  track  bolts  and 
nuts   (200  lbs.  per  keg), 

10,  5.300  pair  of  %"xa'  Z%"  steel  tie 
rods. 

11,  6.000  steel  ties  and  necessary  rail 
f.astenings, 

12,  4.000  wood  ties,  5"x<;"x(6'.  7',  S' 
long). 

Specifications  and  form  of  tender  may 
be  obtained  on  application  to  the  Depart- 
ment of  Railwa.\s  &  Bridges,  City  Engi- 
neer's Office.   Toronto. 

Envelopes  containing  tenders  must  be 
plainly   marked  as  to  contents. 

Prospective  tenderers  will  please  only 
ask  for  the  specifications  coving  those 
items  on  which  they  propose  to  tender. 

Quick  delivery  will  be  required  on  Items 
No,   1.  2.  3,  4  and  12. 

The  tenderers  shall  submit  with  their 
tenders  the  names  of  two  sureties  (ap- 
proved of  by  the  City  Treasurer,  not 
Members  of  the  City  Council  or  Officers 
of  the  Corporation  of  the  City  of  Toron- 
to) or  in  lieu  of  said  sureties,  the  bond 
of  a  guarantee  company  approved  of  as 
afores.aid. 

The  lowest  or  any  tender  not  neces- 
sarily accepted, 

G,  R.  GEARY.    (Mayor). 
Chairman  of  the  Board  of  Control. 
City  Hali;   Toronto. 
February    26th.    1912. 


DREDGING. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Director  of  Public  Service. 
Room  104,  City  Hall,  Cleveland,  O.,  until 
12  o'clock  m.,  March  7,  1912,  for  dredging 
Cuyahoga  River. 

Each  bid  must  be  in  accordance  with 
the  specifications  furnished  by  the  Chief 
Engineer.  Room  305,  City  Hall.  Cleveland, 
Ohio, 

No  proposal  will  be  entertained  unless 
made  on  the  blanks  furnished  by  the 
Chief  Engineer  and  delivered  at  the  of- 
fice of  the  Director  of  Public  Service  pre- 
vious to  12  o'clock  m,  on  the  day  specified. 

The  city  reserves  the  right  to  reject  any 
or  all  bids. 

W,   J,    SPRINGBORN, 
Director  of  Public  Service. 
W.  H.  KIRBT, 

Secretary  Department  Public  Service. 
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Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SUPERSTRUCTURE    INDIANA 
STREET   BRIDGE. 

DEPARTMENT     OF     PUBLIC     WORKS. 
Chicago,   Feb.    2G,    1912. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m.  Tuesday, 
March  12,  1912,  at  room  406  City  Hall,  to 
furnish  all  materials,  tools,  labor  and  ap- 
pliances and  to  perform  all  operations 
necessary  for  the  complete  construction 
and  erection  of  the  superstructure  for  a 
bascule  bridge  over  the  south  fork  of  the 
south  branch  of  the  Chicago  river  at  In- 
diana St..  including  the  approaches  there- 
in, abutments  and  appi-oaches  and  the  di- 
\"ersion  of  the  sewers  on  both  sides  of  the 
river,  according  to  plans  and  specifica- 
tions on  file  in  the  oflBce  of  the  Depart- 
ment of  Public  Works  of  said  city,  room 
■106  City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed  "Pro- 
posals for  Superstructure,  Indiana  St. 
Bridge,"  and  be  accompanied  with  Three 
Thousand  Dollars  in  money  or  a  certified 
'7heek  for  the  same  amount  on  some  re- 
sponsible bank  located  and  doing  business 
in  the  City  of  Chicago,  and  made  payable 
to  the  order  of  the  Commissioner  of  Pub- 
lic Works. 

The  Commissioner  of  Public  Works  re- 
-serves  the  right  to  reject  any  or  all  bids. 

Bidders  are  invited  to  submit  alternate 
bids  on  plans  prepared  according  to  their 
own  designs,  which  designs  must  conform 
^o  rules  and  requirements  which  can  be 
he  obtained  at  the  office  of  the  Commis- 
.^iioner  of  Public  Works. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  Commissioner  of 
Public  Works  of  his  ability,  and  that  hi' 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill  the 
conditions  of  the  contract  and  specifica- 
tions, provided  such  contract  should  be 
awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of   the  firm,   with   their  address. 

L.    E.    McGANN, 
Commissioner  of  Public  Works. 


BRIDGE. 

Pasadena,  Cal. 
Sealed  bids  will  be  received  until  10  a. 
m.,  March  26,  for  the  construction  of  a 
reinforced  concrete  arch  bridge,  1,460  ft. 
m  length,  28-foot  roadway  and  two  5- 
I'oot  sidewalks.  Estimated  cost,  $185,000. 
Plans  and  specifications  can  be  obtained 
:rom  Waddell  &  Harrington,  Kansas 
City,  or  the  City  Engineer.  Pasadena, 
upon  a  deposit  of  $20.00.  The  city  re- 
serves the  right  to  reject  any  and  all 
bids.  Each  bid  must  be  accompanied 
with  a  certified  check,  draft  or  cashier's 
oheck  equal  to  10  per  cent  of  bid.  Fur- 
ther particulars  in  regard  to  bids  and 
bidding  blanks  must  be  obtained  from 
Heman  Dyer,  City  Clerk. 


MISSISSIPPI  RIVER  COMMISSION. 
1st  and  2d  Districts.  U.  S.  Engineer  Office, 
.Memphis,  Tenn.,  Feb.  20,  1912.  Sealed 
proposals  for  furnishing  about  637,000  lbs. 
wire,  silicon  bronze  wire,  wire  strand, 
wire  cables,  staples  and  clips,  -and  140 
coils  of  manila  rope,  will  be  received  at 
this  office  until  noon  of  Mar.  19.  1912,  and 
then  publicly  opened.  Information  on  ap- 
plication. CLARKE  S.  SMITH,  Maj. 
Engrs. 


DITCHING. 

Sealed  proposals  will  be  received  until 
noon  on  March  9,  1912,  by  the  Board  of 
Commissioners  for  Ditching  District 
Number  Two,  Independence  County,  Ark., 
at  the  Court  House  in  Batesville,  Inde- 
pendence Co.,  Ark.,  for  the  construction 
of  about  4%  miles  of  open  ditches,  rang- 
ing from  6  to  25  feet  in  width  at  the  bot- 
tom and  from  1  to  6  feet  in  depth  with 
one  to  one  side  slopes,  containing  approx- 
imately 62,000  cubic  yards  of  excavation 
and  33  acres  clearing  and  grubbing.  Also 
about  231/^  acres  additional  clearing  in 
the  creek  and  below  the  mouth  of  the 
ditch.  All  situated  in  Township  12  N.,  P.. 
4  and  5  W.,  Independence  Co.,  Ark. 

Plans  and  specifications  may  be  seen  in 
the  office  of  the  County  Clerk,  Batesville, 
.Ark.,  or  in  the  offices  of  the  Miller  Engi- 
neering Co.  in  the  Southern  Trust  Bldg. . 
Little  Rock,  Ark. 

Bach  proposal  must  be  accompanied  by 
a  certified  check  for  $500  as  a  guaranty  of 
good  faith  and  security  for  giving  good 
and  satisfactory  bond. 

The  Board  of  Commissioners  reserve 
the  right  to  reject  any  or  all  bids. 

R.  R.  RATTON,  Newark,  Ark., 
Secretary  of  District. 

Miller  Engineering  Company, 
Engineers  of  District, 
Little  Rock,  Ark, 

THE   KAW   VALLEY   DRAINAGE 

DISTRICT,  WYANDOTTE 

COUNTY,  KANSAS. 

OFFICE  OF  DIRECTORS. 
Kansas  City,  Kans.,  Feb.  23,  1912. 
Sealed  proposals  in  duplicate  will  be  re- 
ceived until  10  o'clock  a.  m.,  March  9, 
1912,  and  then  publicly  opened  for  fur- 
nishing and  installing  all  material,  labor, 
appliances  and  equipment  and  operating 
for  test,  two  direct  connected  IS-in.  side 
suction  steam  centrifugal  pumps  and  two 
100  horsepower  locomotive  type  boilers, 
also  two  motor-driven  IS-in.  centrifugal 
pumps,  near  the  mouth  of  what  is  known 
as  the  Santa  Fe  Ditch  or  Sewer,  Argen- 
tine, Kansas  City,  Kans.  Information  on 
application. 

W.  H.  DANIELS.  President. 


HALLOCK  AND  MEDINA  DRAINAGE 
DISTRICT. 
Sealed  bids  will  be  received  by  Hallock 
and  Medina  Drainage  District  of  Peoria 
County.  Illinois,  at  the  office  of  Wm.  S. 
Kellogg,  Attorney,  in  Peoria,  Illinois,  on 
March  IS,  1911,  for  the  following  de- 
scribed work:  New  channel  for  Hallock 
Hollow  Creek,  7,S00  cu.  yds.  cleaning 
present  channel  of  Hallock  Hollow  Creek 
and  changing  outlet  of  Crow  Creek,  3,000 
cu.  yds.  Additional  information  may  be 
secured  from 

HARMAN   ENGINEERING    CO., 
Peoria,   111 


PROPOSALS  FOR  FURNISHING  MET- 
AL AND  ERECTING  LOCK  GATES.— U. 
S.  Engineer  Office,  Vlcksburg,  Miss..  Feb. 
12,  1912.  Sealed  proposals  for  furnishing 
and  delivering  about  384,500  pounds  of 
structural  metal  for  Lock  and  Dam  No.  6 
Ouachita  River,  near  Felsenthal,  Ark.,  and 
for  erecting  lock  gates  at  that  work  will 
be  received  at  this  office  until  12  m  , 
March  14,  1912,  and  then  publicly  opened. 
Information  on  application.  J.  A.  WOOD- 
RUFF, Capt.,  Engrs.  7-4t 


SUBSTRUCTURE    35TH    STREET 
BRIDGE. 

DEPARTMENT     OF     PUBLIC     WORKsJ 
Chicago,   Feb.   26,   1912.    | 

Sealed  proposals  will  be  received  by  the} 
City  of  Chicago  until  11  a.  m.  Tuesday] 
March  12,  1912,  at  room  406  City  Hall, 
to  furnish  all  materials,  tools,  laboi  and 
appliances  and  to  perform  all  operations 
necessary  for  the  complete  construction 
and  erection  of  the  substructure  for  a 
bascule  bridge  over  the  south  fork  of  the 
south  branch  of  the  Chicago  river  at  35th 
St.,  including  the  approaches  thereto,  as 
well  as  the  removal  of  the  old  bridge, 
abutments  and  approaches  and  the  diver-1 
sion  of  the  sewers  on  both  sides  of  the' 
river,  according  to  plans  and  specifications 
on  file  in  the  office  of  the  Department  of; 
Public  Works  of  said  city,  room  406  City- 
Hall. 

Proposals  must  be  made  out  upon  blanks- 
furnished  at  said  office,  and  be  addressed 
to  said  department,  indorsed  "Proposals 
tor  Substructure,  35th  St.  Bridge,"  and 
be  accompanied  with  Three  Thousand 
Dollars  in  money  or  a  certified  check  for 
the  same  amount  on  some  responsible 
bank  located  and  doing  business  in  the 
City  of  Chicago  and  made  payable  to  the 
order  of  the  Commissioner  of  Public 
Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids,  i 

Bidders  are  invited  to  submit  alternate 
bids  on  plans  prepared  according  to  their 
own  designs,  which  designs  luust  conform 
to  rules  and  requirements,  which  can  \k 
obtained  at  the  office  of  the  Commissioner 
of  Public  Works. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with  sufli- ; 
cient  pecuniary  resources,  to  fulfill  the  I 
conditions  of  the  contract  and  specifica- 
tions, provided  such  contract  should  be 
awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of  the  firm,   with  their  address. 

^,,,     .  L.  E.  McGANN. 
Commissioner  of  Public  Works. 


Surveyors'  Hand  Book 

By  T,  U,  TAYLOR 
Professor  of  Civil  Engineering,  University  of  Texas 

AN  invaluable pocketbook  for  the 
field  or  office.  It  describes  the  in- 
struments used,  their  care  and  adjust- 
ment, and  the  methods  practised  in 
making  surveys  of  all  kinds.  Formulas 
and  methods  of  calculation  are  explained, 
and  tables  are  given  to  facilitate  calcula- 
tions. The  various  methods  of  taking 
and  recording  notes  are  described. 
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pass Surveying  — Transit  Survey.— Calculation 
of  Areas. — Division  of  Land. — Leveling. — Topo- 
graphic Survey — Railroad  Survey. — Earthwork. 
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mulas.— Tables. — Etc.,  etc. 
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n  Erroneous  Estimates  of  the  Cost 

of  Pavement  Maintenance. 

,V  have  had  occasion  repeatedly  to  bewail 
;  a  that  data  on  the  life  of  pavements 
1  sts  of  annual  maintenance  are  so  meager 
it  lose  estimates  of  annual  maintenance 
,ti  an  not  be  made  in  America.  A  recent 
111  by  a  pavement  commission  to  the  city 
( nbridge,  Mass.,  serves  again  to  empha- 
:•  e  necessity  of  securing  more  cost  data 

I  ement  maintenance.  W't  can  not  agree 
hhe  conclusions  of  the  commission  as  to 
ii  nance  costs,  and  we  doubt  whether  the 
n  ssion  itself  would  undertake  to  defend 

I  n  conclusions  were  it  required  to  sub- 
nerican  maintenance  data  to  sustain  its 
ii  tes. 

n  Cambridge  commission,  as  we  shall  call 
T:es  no  attempt  to  rate  the  life  of  a  pave- 
n  n  terms  of  the  traffic  to  be  carried,  yet 
ft  is,  of  course,  one  of  the  chief  factors 
b considered  in  such  a  problem.  The  life 
.  tain  classes  of  pavement  is  limited  by 
ral  and  physical  changes  that  are  inde- 

II  It  of  traffic  conditions,  but  even  in  those 
cthe  traffic  is  an  important  factor.  As- 
h  slowly  become  brittle  upon  exposure, 
i-hcmical  change,  however,  maj-  be  so 
:i  that  the  strength  of  an  asphalt  pave- 
n  is  sufficient  to  withstand  a  very  heavy 
i^  for  10  years,  or  a  light  traffic  for  •2-5 
i  or  more.     So  that  even  in  the  case  of 

I  nous  pavements  we  must  know  the  ap- 
inate  density  of  traffic  before  we  can 
<t  the  life  with  any  considerable  degree 
r  uracy. 

";  best  modern  practice  in  pavement  de- 
j;  to  lay  the  pavement  in  two  courses  a 
<ind  a  top  or  wearing  coat.     The  latter 

II  ordinarily  be  readily  separable  from  the 
ir  for  repair  purposes.     A  concrete  or  a 

■bound  macadam  base  should  be  prac- 
i'  indestructible,  and  therefore  its  life 
;1  be  everlasting,  provided  only  that  the 
iig  coat  or  top  be  properly  maintained, 
[is  a  fact  that  many  engineers  overlook 
signing  pavements,  and  it  is  not  to  be 
■  :Ted  that  engineers  often  err  in  estimat- 
laintenance  costs  because  they  fail  to 
;?uish  between  the  life  of  the  base  and 
;fe  of  the  top  of  a  pavement. 
:  Cambridge  commission  did  not  make 
rror  in  considering  the  life  of  pavements 
g  a  concrete  base,  but  it  did  err  in  con- 
ng  the  life  of  macadam  and  bituminous 
lam.  as  will  be  seen  from  the  following 
ition  of  their  estimated  life  of  different 
'lents; 


Years. 

il)  Concrete,   base   {'^  ins.) 40 

1 2)  Brick,   top  (4  ins.) I.', 

Ci)  Wood   block,    top   (4  ins.) l.'i 

(4)   Bitulithic.  top  (2  ins.) In 

<5)   Bituminous   macadam,   top  and  base 10 

(6)  Macadam,  top  and  base  (8  ins.) 10 

As  above  stated,  there  is  no  reason  whv  the 
life  of  a  concrete  base  should  be  limited,  un- 
less for  reasons  other  than  its  own  ability  to 
perform  the  required  service.  Concrete  be- 
tween the  cross-ties  of  a  street  railway  is 
usually  dug  up  when  the  ties  are  renewed : 
hence  a  concrete  pavement  base  between 
street  car  rails  may  not  have  a  life  of  more 
than  20  years.  If  a  street  must  be  regraded, 
of  course  a  concrete  base  will  be  destroyed, 
but  this  is  a  prospective  loss  of  life  that  can 
rarely  be  estimated  at  all.  Why,  then,  should 
not  the  life  of  a  concrete  base  be  called  in- 
finity, for  the  purposes  of  estimates  of  this 
character? 

Were  it  not  that  a  water-bound  macadam 
base  is  frequently  torn  up  when  <.  new  type 
of  wearing  top  is  laid,  the  same  reasoning 
that  holds  as  to  a  concrete  base  would  hold 
as  to  a  macadam  base.  And  in  ordinary  road 
maintenance,  a  macadam  base  is  seldom  de- 
stroyed except  where  grades  are  to  be  changed. 
Hence  it  is  erroneous  to  assign  a  life  of 
only  l()  years  to  the  full  thickness  of  mac- 
adam, particularly  when  the  estimate  provides 
for  a  current  maintenance  of  the  top  at  an 
expense  of  .5.4  cts.  per  square  yard  per  annum, 
as  is  provided  in  the  estimates  of  the  Cam- 
bridge commission. 

The  same  criticism  applies  to  the  commis- 
sion's estimate  of  a  10-year  life  for  the  full 
thickness  of  bituminous  macadam.  The  best 
oractice  now  consists  in  laying  a  thin  bitu- 
minous macadam  top  on  a  water-bound  mac- 
adam base.  Certainlv  the  base  need  not  be 
renewed  in  10  years — probably  never. 

Now  let  us  consider  the  life  assigned  to 
brick,  wood  block  and  bitulithic  by  the  Cam- 
bridge commission.  In  the  absence  of  sta- 
tistics as  to  traffic  we  can  not  call  these  es- 
timates absolutely  wrong,  but,  judging  by  the 
size  of  Cambridge,  we  believe  that  the  com- 
mission has  badly  underestimated  the  life  of 
these  pavements.  In  fact  it  seems  probable 
that  a  life  nearly  double  that  estiniated  bv  the 
commission  would  occur  in  such  a  city. 

Why,  for  example,  should  bitulithic  pave- 
ment not  last  as  long  as  sheet  asphalt?  In 
Washington,  D.  C,  and  in  Buffalo,  sheet 
asphalt  pavements  are  resurfaced  at  an  age 
that  averages  about  20  years.  For  data  on 
asphalt    repairs     in     these     two     cities,     see 

EXGI.XEERIXG    &    C0XTR.\CTINC,     Xov.     16,    iriO. 

There  are  asphalt  pavements  in   Buffalo  still 
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in   service  after   nearly  30  years  of  use. 

Other  articles  on  asphalt  life  and  cost  of 
annual  repairs  will  be  found  in  the  following 
Issues  of  this  journal:  Sept.  U»,  190'i;  Mar. 
3.  190S);  Oct.  13,  1909;  Mar.  IG,  1910;  Aug. 
10,  1910,  and  Aug.  2,  1911. 

It  is  worthy  of  note  that  European  data  as 
to  the  life  of  asphalt  pavements  point  to  an 
average  life  about  half  that  attained  in 
America.  This  is  unquestionably  due,  in  large 
measure,  to  the  much  greater  density  of  traffic 
in  the  European  cities.  Omnibus  traffic  in 
London  and  Paris,  for  example,  is  enormous, 
because  trolley  cars  are  almost  non-existent. 
In  fact  in  all  European  cities  the  street  traffic 
is  much  denser  than  in  .American  cities  of  t'.ie 
same  size. 

Creosoted  wood  block  pavements  have  not 
been  long  enough  in  use  in  .America  to  enable 
us  to  estimate  the  life  accurately.  Further- 
more, such  pavements  have  usually  been'  laid 
only  where  the  traffic  is  very  dense,  which 
adds  to  the  difficulty  of  forecasting  the  life 
under  other  conditions.  .Apparently  the  Cam- 
bridge commission  based  its  estimate  of  Ii 
years  life  f;:ir  wood  blocks  on  European  data. 
Hence  the  same  danger  of  extreme  error  ex- 
-ists  in  this  case  as  in  the  use  of  European  data 
on  the  life  of  asphalt  pavements.  In  our  issue 
of  Sept.  1.5,  1909,  we  gave  costs  of  maintain- 
ing treated  wood  block  pavements  in  England, 
maintenance  costs  were  given  also  in  our  issue 
of  June  29,  1910.  Instances  of  such  pave- 
ment 20  years  old,  under  heavy  traffic,  and 
still  in  service,  were  given.  We  do  not  doubt 
that  under  light  traffic  creosoted  blocks  will 
last  25  or  .30  years. 

The  Cambridge  commission  estimates  a  lo- 
year  life  for  brick.  On  one  of  the  main 
streets  of  Seattle,  Wash.,  there  is  still  in  serv- 
ice a  brick  pavement  L5  years  old  that  is  in 
fair  condition.  There  are  scores  of  .-Vmerican 
cities  where  the  age  of  existing  brick  pave- 
ments exceeds  20  years.  Since  brick  is  not 
subject  to  chemical  change,  its  life  in  a  pave- 
ment is  a  function  of  the  traffic  density  and 
the  quality  of  the  brick.  Hence  a  tirst  class 
brick  pavement  under  light  traffic  is  unques- 
tionably good  for  30  years  or  more.  We  hope 
to  present  some  interesting  facts  on  this  sub- 
ject in  the  near  future. 

The  Cambridge  commission  gives  estimates 
of  the  annual  cost  of  pavements  of  different 
kinds.  The  annual  cost  consists  of  three 
items:  (1)  Interest  on  investment  at  -1  per 
cent ;  (2)  sinking  fund  to  redeem  the  invest- 
ment at  the  end  of  the  life  of  the  pavement, 
the  fund  bearing  3'/4  per  cent  interest;  (3) 
ordinary  or  current  repairs. 
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In  several  of  the  sinking  fund  calculations 
the  commission  has  apparently  erred,  but  we 
give  the  results  as  recorded  in  the  report.  The 
total  first  cost  and  cost  of  resurfacing  at  the 
end  of  the  life  are  estimated  to  be  as  follows 
per  square  yard : 

First         Resurfac- 
cost.  ing  cost. 

Brick    pavement $3.00  $2.10 

Bitullthic    pavement 2.65  1.50 

Wood    block .3.75  2.75 

Bituminous    macadam 1.25  1.25 

Macadam    1.00  1.00 

The  annual  costs  are  estimated  to  be  as 
follows  in  cents  per   square  yard : 

Interest  Ordinary 

and  fund.  repairs.  Total. 

Brick     20.4  4.0  24.4 

Bituiithic     22.4  6.0  28. 4 

Wood     26.2  .'i.O  29.2 

Bituminous  macadam     21.6  ■  S.O  29.6 

Macadam     12.5  5.4  17.0 

Macadam  and  bituminous  macadam  are  as- 
sumed to  be  subject  only  to  "light  local  traf- 
fic," while  the  other  types  of  pavement  are 
to  carry  heavier  traffic.  The  item  of  "ordinary 
repairs''  relates  to  patching  only,  for  the  sink- 
ing fund  provides  for  the  entire  resurfacing. 
We  believe  the  commission  has  greatly  over- 
estimated the  cost  of  "ordinary  repairs,"  and 
we  have  already  stated  that  we  believe  they 
have  overestimated  the  annual  cost  of  resur- 
facing because  they  have  assigned  too  short  a 
life  to  the  top  or  wearing  coat. 

The  commission's  estimates  as  to  macadam 
and  bituminous  macadam  are  far  too  high,  as 
will  appear  most  clearly  when  reduced  to  costs 
per  mile  per  annum.  Let  us  consider  these 
somewhat  more  in  detail. 

The  commission's  estimate  of  the  annual 
cost  of  8-in.  macadam  may  be  rearranged  and 
stated  thus : 

Cts.  per 
sq.  yd. 

Interest,   4  per  cent  on  $1.00 4.0 

Sinking  fund  to  replace  $1.0o  in  10  yrs 8.5 

Ordinary   repairs    5.4 

Total    17.9 

Since  the  total  annual  maintenance  is  the 
sum  of  8.5  and  5.4,  or  13.9  cts.  per  square 
yard  we  should  have  to  expend  $1,.300  per 
mile  of  16  ft.  macadam  road  per  annum.  This 
is  several  times  what  the  best  available  Ameri- 
can records  indicate  that  macadam  mainte- 
nance costs  have  averaged  under  "light  local 
traffic."  The  reader  is  referred  to  the  fol- 
lowinp-  issues  of  Engineering  &  Contr-^cting 
for  annual  maintenance  costs  of  macadam : 
Mav  23,  1906;  Feb.  17,  1909;  May  11,  1910; 
July  20,  1910;  July  27,  1910;  June  21,  1911, 
and  Dec.  6,  1911. 

The  commission  estimates  the  annual  cost  of 
bituminous  macadam  to  be  as  follows : 

Cts.  per 
sq.  yd. 

Interest,   4  per  cent  on   $1.23 5.0 

Sinking  fund  to  replace  $1.25  in  10  yrs 10.6 

Resurfacing  once  during  the  10  yr.s 5.0 

Interest  on  resurfacing.  4  per  cent  of  $0.50 

for   5   yrs 1.0 

Ordinary   repairs    8.0 

Total    29.6 

This  would  make  the  maintenance  alone 
cost  nearly  $2,300  per  annum  per  mile  of  bitu- 
minous macadam  16  ft.  wide.  This  is  grossly 
excessive.  The  error  arises  in  large  part  from 
failure  to  consider  that  the  base  of  such  a 
pavement  would  not  be  renewed  at  all.  The 
"sinking  fund"  provides  for  the  renewal  of 
the  entire  pavement — both  top  and  base — every 
10  years,  which  would  not  occur.  The  same 
sort  of  error  occurs  in  the  commission's  es- 
timate of  water-bound  macadam  maintenance 
above  given.  Should  it  be  contended  that  the 
"sinking  fund"  is  not  a  depreciation  fund,  but 
merely  a  fund  to  redeem  a  bond  issue,  then 
the  reply  is  that  an  annuity  for  a  bond  sink- 
ing fund  has  no  place  in  estimates  of  this  sort 
for  any  one  can  make  the  estimate  what  he 
pleases  merely  by  changing  the  life  of  the 
bonds  without  any  regard  to  the  life  of  the 
pavement.  We  shall  discuss  this  phase  of  the 
subject  of  estimates  of  annual  costs  in  a  sub- 
sequent issue,  and  shall  there  outline  a  cor- 
rect method  of  estimating  the  total  annual 
cost  of  a  pavement. 


The  Ethics  of  Consulting  Engineering 
and  Standard  Fees  for  Consult- 
ing Service. 

A  code  of  ethics  and  a  schedule  of  fees  to 
govern  their  services  were  adopted  last  June 
by  the  American  Institute  of  Consulting  En- 
gineers. These  rules  and  figures  were  the  re- 
sult of  careful  consideration  in  committee  and 
by  the  society  as  a  body.  Recently  the  Pa- 
cific Association  of  Consulting  Engineers  was 
organized  and  according  to  announcements 
just  received  has  an  initial  membership  of  "22 
engineers.  The  association  has  also  formu- 
lated a  code  of  ethics  and  a  schedule  of  fees, 
both  of  which  are  based  upon  the  correspond- 
ing documents  of  the  American  Institute  of 
Consulting  Engineers,  but  both  of  which  are 
original  in  many  particulars.  These  two  codes 
and  schedules  are  of  interest  as  indicating 
what  leading  engineers  consider  to  be  good 
ethical  procedure  and  fair  compensation  for 
engineering  services  of  expert  character, 
AMERICAN  INSTITUTE  OP  CONSULTING 
ENGINEERS. 
Code  of  Ethics. — It  shall  be  considered  unpro- 
fessional and  inconsistent  with  honorable  and 
dignified  bearing  for  any  member  of  The  Amer- 
ican Institute  of  Consulting  Engineers 

(1)  To  act  for  his  clients  in  professional  mat- 
ters otherwise  than  in  a  strictly  fiduciary  man- 
ner or  to  accept  any  other  remuneration  than 
his  direct  charges  for  services  rendered  his 
clients,  except  as  provided  in  Clause  4. 

(2)  To  accept  any  trade  commissions,  dis- 
counts, allowances,  or  any  indirect  profit  or 
consideration  in  connection  with  any  work 
which  he  is  engaged  to  design  or  to  superintend, 
or  in  connection  with  any  professional  business 
which  may  be  entrusted  to  him. 

(3)  To  neglect  informing  his  clients  of  any 
business  connections,  interests  or  circumstances 
which  may  be  deemed  as  influencing  his  judg- 
ment or  the  quality  of  his  services  to  his  clients. 

(4)  To  receive,  directly  or  indirectly,  any 
royalty,  gratuity  or  commission  on  any  pat- 
ented or  protected  article  or  process  used  in 
work  upon  which  he  is  retained  by  his  clients, 
unless  and  until  receipt  of  such  royalty,  gra- 
tuity or  commission  has  been  authorized  in 
writing  by  his  clients. 

(5)  To  offer  commissions  or  otherwise  im- 
properly solicit  professional  work  either  direct- 
ly or  by  an  agent. 

(6)  To  attempt  to  Injure  falsely  or  ma- 
liciously, directly  or  indirectly,  the  professional 
reputation,  prospects  or  business  of  a  fellow 
engineer. 

(7)  To  accept  employment  by  a  client  while 
the  claim  tor  compensation  or  damages,  or  both, 
of  a  fellow  engineer  previously  employed  by  the 
same  client  and  whose  employment  has  been 
terminated,  remains  i..nsatisfied  or  until  such 
claim  has  been  referred  to  arbitration  or  issu»- 
has  been  joined  at  law  or  unless  the  engineer 
previously  employed  has  neglected  to  press  his 
claim   legally. 

(S)  To  attempt  to  supplant  a  fellow  engineer 
after  definite  steps  have  been  taken  towards 
his  employment. 

(9)  To  compete  with  a  fellow  engineer  for 
employment  on  the  basis  of  professional 
charges  by  reducing  his  usual  charges  and  at- 
tempting to  underbid  after  being  informed  of 
the   charges   named   by   his   competitor. 

(10)  To  accept  any  engagement  to  review  the 
work  of  a  fellow  engineer  for  the  same  client, 
except  with  the  knowledge  or '  consent  of  such 
engineer  or  unless  the  connection  of  such  engi- 
neer with   the  work  has  been   terminated. 

Schedule  of  Fees. — As  a  general  guide  in  de- 
termining fees  for  professional  services.  The 
American  Institute  of  Consulting  Engineers 
recognizes  the  propriety  of  charging;  A  per 
diem  rate;  a  fixed  suin:  or  a  percentage  on  the 
cost  of  work;  as  follows: 

Per  Diem  Rate:  (1)  Charges  for  consulta- 
tions, reports  and  opinions  should  vary  accord- 
ing to  the  character,  magnitude  and  importance 
of  the  work  or  subject  involved  and  according 
to  the  experience  and  reputation  of  the  individ- 
ual engineei-,  from  $100  per  day  to  a  higher 
figure,  and  in  addition  where  expert  testimony 
is  required  or  where  otherwise  conditions  war- 


rant so  doing,  a  retainer  varying  fromjso 
$1,000  and  upwards.  An  additional  .ha  " 
should  be  made  for  all  actual  expenses  ich'^* 
traveling  and  general  office  expenses  q  «,^! 
assistants  and  materials,  with  a  suitabhii™ 
ance  for  indeterminate  items.  In  such  (esgi' 
hours  of  actual  work  should  be  consid(|j  m 
day,  except  that  while  absent  fi-om  tl  hom! 
city  each  day  of  24  hours  or  part  thereoihoula 
be  considered  one  day,  irrespective  of  tl|actuai 
hours  of  time  devoted  to  the  case.  f 

Fixed  Sum:  (2)  A  fixed  total  sum  fdabove 
mentioned  services  may  be  agreed  onh  lu 
of  per  diem  charges.  A  fixed  sum  mayjgo  j, 
charged  for  a  portion  or  all  of  the  itemsSt  pre- 
liminary  surveys,  studies,  examinations,  [ports 
detail  plans,  specifications  and  supervisn  inl 
eluding  all  of  the  expenses  above  recitJunjff 
per  diem  rate.  I 

Percentages  on  the  Cost  of  Work    (3)  .|r  pf^. 
liminary  surveys,  studies  and  report  on  ''iginji 
project,  or  for  examinations  and  report  i  f 
ject  prepared  by  another  engineer,  inch  p.. 
both  cases  all  expenses  of  every  naturesi 
those  that  may  be  specifically  omitted  b:.g 
ment — from  V/z  to  3  per  cent  on  the  es-pu,,,, 
cost  of  the  work. 

(4)  For  the  preliminary  stage  (3)  ancn  ' 
dition  thereto  detail  plans  and  specititi 
for  construction,  including  all  expenses  (e\ 
nature  except  those  that  may  be  speic 
omitted  by  agreement — from  2%  to  5  per  pi 
the  estimated  cost  of  the  work. 

(5)  For  the  preliminary  and  middletaw 
(3)  and  (4)  and  in  addition  thereto  m' 
supervision  during  constrtiction.  inclucg 
expenses  of  every  nature  except  those  tl  r 
be  specifically  omitted  by  agreement- 
cent,  but  more  for  work  costing  compati^ 
small  amounts,  and  from  4  to  5  per  cen  vh 
the  amount   involved  is  considerable. 

(6)  For  full  professional  services  (3),  i  awi 
(5)  and  management,  including  the  awaing  of 
contracts,   and   including   all   expenses  o;v 
nature    except    those    that    may    be   speic; 
omitted  by  agreement,  10  per  cent,  but  n.e 
work  costing  comparatively  small  amoun  : 

6  to  10  per  cent  where  the  amount  invod  ;s 
considerable. 

(7)  When  desired,   the  percentage  bas  ir>" 
be  adopted  for  one  or  more  stages,  supplir 
ed  by  a  daily  or  monthly  charge  or  flxi  s 
for  the  remaining  stage  or  stages. 

General   Provisions:     (8)    The   period  ( tlm? 
should   be  designated  during  which  the  ;; 
percentages    and    daily   or   monthly   chai  = 
fixed  sum  shall  apply  and  beyond  whichpnco 
an  additional  charge  shall  be  made. 

(9)  The  percentages  are  to  be  compud  on 
the  entire  cost  of  the  completed  work  oupon 
the  estimated  cost,  pending  execution  or  cipie- 
tion. 

(10)  Payments  shall  be  made  to  the  eineer 
from  time  to  time  in  proportion  to  the  ;ount 
of  work  done,  t- * 

(11)  When  alterations  or  additions  ariaade 
to  contracts,  drawings  or  specifications,  ovhen 
services  are  required  in  connection  with  e?'"'- 
tiations,  legal  proceedings,  failure  of  co  :: 
ors,  franchises  or  right-of-way.  a  chargea; 
upon  the  time  and  trouble  involved  sti  ^' 
made  in  addition  to  the  percentage  fee  reed 
upon. 

PACIFIC  ASSOCIATION  OF  C0NSUL1<'G 
ENGINEERS. 

Code  of  Ethics.— It  shall  be  considers  un- 
professional and  inconsistent  with  hoi  able 
and  dignified  bearing  for  any  member  the 
Pacific  Association  of  Consulting  Engineei 

(a)  To  act  for  his  clients  in  professio;ia  i 
ters  otherwise  than  a  strictly  fiduciary  ni" 
or  to  accept  any  other  remuneration  thi  • 
direct  charges  for  services  rendered  his  t  ''^ 
except  as  provided  in  Clause  (d). 

(b)  To   accept   any    trade    commissions  dl? 
counts,  allowances  or  any  indirect  profit  o  ^ 
sideration   in   connection  with   any  work   ^ 
he  is  engaged  to  design  or  to  superintend, 
connection  with  any  professional  business  "^ 
may   be    entrusted    to    him    save   with   tli  U" 
knowledge  and  consent  of  his  client. 

(c)  To   neglect    infoiming   his   clients  o-i" 
business  connections,  interests  or  circums' 
which  may  be  deemed  as  infiuencing  his  '-' 
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.   f   ,1,6    quality    of    his    services    to    his 

n  I'o  receive  directly  or  indirectly  any 
L!  gratuity  or  commission  on  any  pat- 
!a"  protected  article  or  process  used  in 
■|{  {m  which  he  is  retained  by  his  clients, 
.09  lor  to  the  use  ot  the  same  he  shall  have 
ael\is  clients  that  he  is  entitled  to  such 
iltiisratuity  or  commission. 
,)  o  offer  commissions  or  otherwise  im- 
,er''so''Clt  professional  work  either  directly 
ly  i  agent. 

)  ■'  attempt  to  injure  falsely  or  malicious- 
llr<ly  OT  indirectly,  the  professional  repu- 
,n  rospects  or  business  of  a  fellow   engi- 

iccept  employment  by  a  client  while 
tl  u  for  compensation  or  damages,  or 
1  I  a  fellow  member  previously  employed 
tieame  client  and  whose  employment  has 
I  tminated,  remains  unsatisfied,  or  until 
I  c  m  has  been  referred  to  arbitration,  or 
J  3  been  joined  at  law,  or  unless  the 
\bi  previously  employed  has  neglected  to 
J  3  clklm  legally,  excepting  with  the 
•(•'■onsent  of  the  fellow  member. 

.ittempt   to   supplant   a   fellow   engi- 
letinite   steps   have   been    talien   to- 
s  s  employment. 

I  >  compete  with  a  fellow  engineer  for 
-,  .^nt  on  the  basis  of  professional 
reducing  his  usual  charges  and  at- 
.1  underbid  after  being  informed  of 
cr  ges  named  by  his  competitor. 
,  I  accept  any  engagement  to  review  the 
(  a  fellow  member  for  the  same  client. 
ptvith  the  knowledge  of  such  member, 
n  le  connection  of  such  member  with  the 
i   s  been  terminated. 

I    or   the    purpose    of    improving    present 
t  oceedlngs  in  its  relation  to  engineering 
tl    and  for  the  purpose  of  increasing  the 
\«.f  of  the   engineering   profession   as   an 
t(  :hft  settlement    of   questions    in    contro- 
y,  his  association   believes   it   desirable   to 
rli  such   engagements   as   soon   as    practi- 
p     the  following   conditions: 
)  is   a   witness    when    appointed    by   and 
p<  atcd  through  the  agency  of  the  court. 
)   s  court  commissioner,   referee  or  other 
n;  r,  preferably  sitting   with   an   attorney. 
ai    evidence    involving    engineering    ques- 
I. 
)  .8  arbitrator  appointed   by   either  party 


to  the  controversy,  .-.-  ■_,■  tot,,  parties  Jointly 
through  the  agency  0.  tii-:^  toin  or  otherwise, 
and  compensated  by  bcnh  parlies  conjointly. 

(d)    As  special  aUvu^or  to  either  contestant. 

This  association  .iclMicatcs  the  early  adop- 
tion of  such  chang.s  in  ili.-  methods  ot  court 
procedure. 

(3)  Members  are  to  liav,-  the  right  at  any 
time  to  receive  from  tho  Ito.ird  ot  Governors 
an  interpretation  of  this  coue  of  ethics  In  ap- 
pliction  to  difBcult  .-ind  unusual  cases. 

Schedule  of  Fees  —As  a  general  guide  in  de- 
termining tees  for  professional  services,  the 
Pacific  Association  o.'  Consulting  Engineers 
recognizes  the  propriety  of  charging:  (a)  A  per 
diem  rate;  (b)  .A.  fixed  sum;  (c)  A  percentage  on 
the  cost  of  work. 

A— Per  Diem  Kate.-  Charges  for  consultation, 
reports  and  opinions  should  vary  according  to 
the  character,  magnitude  and  importance  of  the 
work  or  subject  invohed.  and  according  to  the 
experience  and  reputation  of  the  individual  en- 
gineer, from  $50  per  day  to  a  higher  figure;  and 
in  addition,  where  conditions  warrant,  a  suit- 
able retainer.  An  additional  charge  is  to  be 
made  for  all  actual  expenses  such  as  surveys, 
traveling  and  general  office  expenses. 

B— Fixed  Sum.— .\  fixed  total  sum  for  the 
above  mentioned  services  may  be  agreed  on  In 
lieu  of  per  diem  charges. 

C— Percentages  on  Cost  ot  Work. — (I)  For 
making  preliminary  studies,  working  drawings, 
specifications  and  contracts  and  for  the  general 
direction  and  supervision  of  the  work,  In  lieu 
of  a  per  diem  or  a  fixed  sum  the  minimum 
charge  shall  be  five  (5)  per  cent  upon  the  entire 
cost  of  the  work,  exclusive  of  legal  and  admin- 
istration costs. 

(2)  For  work  costin'c  less  than  $20,000  or  of 
unusual'  complicity  of  design,  it  Is  proper  to 
charge  a  special  fee  in  excess  ot  the  above. 

(3)  Consultation  fees  for  professional  ad- 
vice are  to  be  the  subject  ot  special  agree- 
ment. 

(4)  Payments  to  the  engineer  are  due  as  his 
work  progresses;  upon  completion  of  the  pre- 
liminary design  of  an  original  project  or  for 
the  examination  and  rer'ort  upon  a  project  pre- 
pared by  another  engineer,  one-fifth  (1/5)  of  the 
entire  fee;  upon  complettion  of  working  draw- 
ings and  specifications,  two-fifths  (2/3);  the  re- 
maining two-fifths  {2/.o)  being  due  from  time  to 
time  in  proportion  to  the  work  done  at  the 
ofiice  or  at  the  site. 


General  Provisions. — (1)  Until  the  actual  cost 
of  work  Is  determined,  the  charges  shall  be 
based  upon  the  estimated  cost. 

(2)  Necessary  traveling  expenses  shall  be 
paid  by  the  owner. 

(3)  Changes  in  plans  and  specifications  or- 
dered by  the  owner  shall  be  paid  for  by  the 
owner;  the  additional  tee  to  be  based  upon  the 
amount  of  the  cost  Involved  in  the  change. 

(4)  All  chemical,  physical  and  mechanical 
tests,  examination  of  sites,  etc.,  are  to  be  paid 
lor  by  the  owner. 

(5)  In  case  of  abandonment  or  suspension  of 
the  work  at  any  time,  an  adjustment  of  the  fee 
shall  be  made  on  the  same  basis  as  that  of  the 
partial  payments  hereinbefore  stated. 

(6)  If  any  material  or  work  used  In  the  con- 
struction of  the  project  be  already  upon  the 
ground  or  come  Into  the  owner's  possession 
without  expense  to  him.  Its  value  shall  be  In- 
cluded In  making  up  the  total  amount  upon 
which  the  fee  Is  determined. 

(7)  It  Is  recognized  that  In  any  work  under- 
taken by  an  engineer  there  may  be  problems 
requiring  the  services  ot  a  specialist.  The  cost 
of  such  special  assistance  shall  be  paid  by  the 
owner. 

(8)  Contract  forms  shall,  when  requested,  be 
prepared  by  the  engineer;  but  all  legal  services 
connected  therewith,  together  with  all  ser- 
vices, legal  or  otherwise,  incidental  to  purchase 
of  rights  of  way,  failure  ot  contractors,  dis- 
puted contracts  and  work  ot  such  order  shall  be 
paid  for  by  the  owner  The  engineer  shall  ren- 
der all  necessary  assistance  In  the  way  ot  ex- 
planation of  his  work 

(9)  It  is  recognized  that  engineers  may  with 
propriety  undertake  all  the  work  In  connection 
with  a  project  including  business,  legal  and 
other  matters,  in  which  case  the  fee  shall  be 
the  subject  of  special  agreement. 

The  distinguishing  feature  of  the  Pacific 
Association's  code  of  ethics  compared  with 
the  older  code  on  which  it  is  based,  is  the  pro- 
visions embodied  to  establish  better  procedure 
in  the  service  of  engineers  as  expert  wit- 
nesses before  the  courts.  Briefly,  it  is  pro- 
posed that  the  engineer  shall  in  no  case  act 
as  expert  witness  under  pay  by  one  of  the 
contestants.  He  may  serve  as  advisor  to  a 
contestant  or  as  expert  witness  or  commis- 
sioner appointed  by  the  court  or  as  arbitrator 
appointed  by  contestants  or  court  and  com- 
pensated  by  both   contestants  conjointly. 
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1  al  Methods  of  Difficult  Cofferdam 
;•  stniction  at  Koochiching  Falls 

Power    Development,    Min- 
nesota. 
1  consOruction    and    arrangement    of    a 
e  of  cribwork  cofiferd  ims   to   lay   dry   a 
;  ::dge  for  constructing   a   masonry   dam 

wer  houses  is  described  in  a  paper  be- 
;  le  Minnesota  Surveyors  and  Engineers 
i  ■  by  Mr.  H.  C.  .-Kfn.M.  Am.  Soc.  C.  E., 
1;.  Minn.  Severrl  novel  methods  are 
:'ied  including  the  use  of  a  cableway  to 
'  rribs  and  from/ which  to  make  sound- 
■1  the  crest  of  he  falls  and  the  sheath- 
one  operatio  1  of  an  80-ft.  space  in 
i:  a  cofferdan.  The  paper  somewhat 
cised  follows; 

International  Falls  hydraulic  develop- 
'  lies  on  a  snarp  granite  upheaval  be- 
'  the  towns  'of  Fort  Frances,  Ont.,  and 
'ational  Fal/s,  Minn.  This  rock  ridge 
I  tl   the  natii^ral    dam    over   which   Rainy 

flowed,  prf  ducing  the  picturesque  Koo- 
"ig  Falls.  JThe  ridge  lies  due  east  and 
•iiid  extends  north  and  south  about  500 
iPping  abruptly  at  both  upper  and  lower 
1  to  unknown  depths.  The  river  is  a 
j'r  of  a  mile  wide,  from  30  ft.  to  70  ft. 

and  carrijs  the  water   from  a  drainage 

jif  16,000  siuare  miles.    The  location  for 

piirpose^   is   in   many  ways   ideal.   The 

uratively  /flat     drainage    basin,    with    its 


thousands  of  small  lakes  and  connecting 
streams,  its  larger  lakes  and  unnumbered 
islands,  forbids  any  violent  fluctuations  in 
river  stages.  Rainy  Lake,  with  2-50  square 
miles  of  area  and  its  outlet  two  miles  above 
the  dam,  forms  a  most  excellent  reservoir. 
So  steady  is  the  flow,  it  has  been  said  that  one 
could  tell  the  day  and  month  by  reading  the 
stage  board.  However,  I  will  not  vouch  for 
the  accuracy  of  this. 

In  the  winter,  the  water  comes  warm  froin 
under  the  ice  sheet  at  the  outlet  of  Rainy 
Lake  and  rarely  freezes  except  in  the  most 
extreme  weather,  till  it  has  reached  a  point  a 
mile  beyond  the  wheels.  Anchor  ice  is  un- 
known. A  peculiarity  of  the  runoff  is  that, 
instead  of  having  low  stage  in  Felsruary  and 
a  peak  in  June,  with  a  secondary  peak  in  the 
fall,  as  most  of  our  rivers  have,  the  low  stage 
comes  in  April  and  from  that  time  on  it  con- 
tinues to  climb  in  a  fairly  smooth  and  uniform 
curve  till  November  and  then  follows  a  grad- 
ual subsidence  to  the  low  point  in  April. 

Before  the  development  of  the  Falls  was 
undertaken  the  water  did  not  pour  over  the 
rocks  in  an  unbroken  sheet.  The  rock  bar- 
rier was  doubly  and  trebly  folded  so  that  al- 
though the  river  broke  over  in  several  places, 
the  main  current  had  to  use  the  scheme 
adopted  by  our  proverbial  friend  from  Min- 
neapolis and  attempt  it  in  two  jumps.  In- 
fluenced bv  submerged  rocks  and  a  small 
island  the  "main  current  above  the  falls  de- 
flected   sharply    from    the     American     shore, 


struck  the  Canadian  shore,  then  rebounded 
as  sharply  to  the  American  side  before  it 
took  the  plunge  into  the  falls.  The  natural 
drop  from  the  upper  to  the  lower  river  was 
32  ft.  This  was  increased  by  the  dam  to 
35  ft. 

The  dam  was  not  built  directly  across  the 
stream  but  in  the  form  of  a  parabola  with  its 
vertex  up  streain  near  the  upper  edge  of  the 
rock.  The  two  power  houses  extend  from 
either  end  of  the  dain  to  the  Canadian  and 
American  .shores,  forming  an  angle  between 
the  face  of  the  dam  and  the  power  house  in 
each  case  of  135°   (see  Fig.  1). 

The  power  houses  are  of  concrete  with 
brick  superstructures.  The  dam  is  rubble- 
faced  Cyclopean  concrete  of  the  overfall  type 
with  ogee  crest.  No  forms  were  used  on  the 
dam  proper  except  in  moulding  the  crest. 

The  shell  of  the  dam  was  built  of  selected 
granite  blocks,  of  which  there  were  great 
quantities  within  reach  of  the  derricks.  As 
the  outer  shell  was  built  the  interior  was 
filled  with  concrete  in  which  were  carefully 
bedded  granite  chunks  varyin.g  in  weight  from 
a  quarter  of  a  ton  to  several  tons.  This  work 
was  done  rapidly  and  cheaply. 

In  the  several  years  occupied  in  this  devel- 
opment there  was  much  that  would  interest 
an  engineer.  Base  lines,  triangulation.  loca- 
tion and  cross-section,  each  played  its  im- 
portant part.  In  addition  to  these  there  were 
river  and  foundation  soundings,  stage  read- 
ings,  gaging   station   work,   construction   with 


286 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII. 


■all  its  details  and  the  hundred  and  one  things 
in  field  and  office  that  had  no  name.  To  go 
into  detail  would  carry  me  far  beyond  the 
limits  of  my  paper.  It  is,  I  think,  sufficient 
to  sav  that,  aside  from   foundation  work  and 


navigation  purposes,  but  the  necessary  lock 
was  never  completed.  Across  the  head  of 
tliis  canal,  inside  coffers  B  and  C,  six  10.x 
]■-'  ft.  waste  gates  were  built  which  were  later 
used   in  stream  control.     It  was  now  possible 


Fig.    T — General     View    of     Dam    and    Power    Houses,    Koochiching    Falls,    Minnesota. 


river  control,  there  was  nothing  essentially 
difficult.  It  IS  of  these  that  I  wish  to  speak 
more  particularly. 

The  general  location  of  the  dam  and  power 
houses  was  made  before  the  river  was  brought 
under  control  and  the  actual  sites  examined. 
The  proposed  locations  were,  of  course,  con- 
tingent on  subsequent  discoveries  when  the 
water  should  be  turned.  Fourteen  coffer- 
dams were  built,  varving  in  length  from  100 
ft.  to  600  ft.  and  in  'depth  from  20  ft.  to  50 
ft.  These  coffers  were  known  by  letter  and 
their  sub-divisions  by  numbered  section  and 
check.  These  cribs  were  built  chiefly  of  round 
logs,  drift-bolted  together,  loaded  with  rock 
and  sunk  to  place.  They  were  then  faced  in 
various  ways,  depending  on  depth  and  loca- 
tion. 

It  was  evident  from  the  location  and  di- 
rection of  the  main  currents  that  the  first 
point  of  attack  would  best  be  on  the  Cana- 
dian side.  It  was  stated  abo^■e  that  the  main 
current  left  the  Canadian  shore  and  crosst- 
nearly  to  the  American  side  before  droppiiv. 
into  the  falls.  By  building  a  coffer  parallel 
to  this  stream  from  near  the  Canadian  short- 
to  the  middle  of  the  river  and  as  close  to  the 
upper  edge  of  the  rock  ridge  as  the  slope  of 
the  ledge  and  the  strong  current  would  per- 
mit the  site  of  the  Canadian  forebay  was  left 
comparatively  dry.  This  was  known  as  coffer 
A.  Coffer  B  joined  the  Canadian  end  oi  A 
on  the  outside  and  ran  upstream  into  verv 
deep  water  where  it  joined  coffer  C  which 
extended  to  the  Fort  Frances  shore.  Coffers 
B  and  C  enclosed  the  head  of  wdiat  is  known 


to  examine  the  proposed  site  of  the  Canadian 
power  house.  Much  of  it  was  bare  granite, 
swept  clean  by  the  water,  but  at  the  north- 
east corner  there  was  a  triangle  lying  out  of 


Fig.    2 — View    Showing      Removal     of 
work    Cofferdam    by    Blasting. 


Crib- 


the  current.  This  was  covered  with  saw 
dust  and  mill  refuse  from  an  abandoned  mill. 
The  power  house  was  to  be  22-j  ft.  long  and 


move  the  building  up  or  down  streartn 
most  any  extent  inside  the  500  ft,  11 
to   move   it   upstream   would   involve 
inense    amount   of    rock   excavation 
races    and    would    furthermore    cut 


t,  but 

1  im- 

tail. 


space  proposed  for  waste  gates  in  th 
dian  wing  of  the  dam  and  necessarj 
scheme  of  stream  control.     It  was  deJedT 


t  the 
Cana- 
n  the 


rock 
dings 
''n  thf 


build  as  close  to  the  lower  edge  of  t 
as  possible  and  after  careful  drill  soc 
for  solid  rock  at  every  point  not  visibli 
surface  the  building  was  so  located. 

By  building  two  more  coffers  of  n 
great  depth  it  was  possibly  to  shear  thwal 
from  the  westerly  edge  of  the  falls  sficienr 
to  start  excavation   on   the   AmericaiiLwer 
house  site.     This  building  location  w/simi 
lar   to   the    Canadian.     Rock   excavatii  was 
also  started  on  the  Canadian  power  ho'e  sift 
and  the   Canadian   forebay.     Up  te  th  ti 
the  dam  itself  had  not  been  located,  rii, 
were  certain  things  wanted.    The  long,  j, 
sible  spillway,  and  ample  waste  gates,  r  c 
to  carry  the  river  during  constructioa  le. 
should  be  turned  from  the  American  s; 
at  any  future  flood-time,  and  with  the 
quirements,    the    smallest     possible    njo 
yardage    consistent   with   safety.     Thath 
was  great  depth  on  the  line  directly  !«• 
the   two    power   houses   there   could  t  Ij 
doubt.     The   rock  at  the   upper  edge  f 
falls  stood  much  higher.     In  this  castas 
some   others,   the    longest   way   round   o 
to  be  the  shortest  distance  between  twoji 
We  had  the  added  advantage  of  makinro 
for  ten  waste  gates  of  the  same  dimsi 
as  the  six  at  the  head  of  the  canal,     v 
also   expected  that  this  location  would.e 
advantage  in  withstanding  ice  pressures.-h 
were   expected   to  develop  in   the  quietva 
above  the  dam.     As  I  have  indicated  ir! 
in    my   paper,    this    precaution   proved  f 
special  value   for  that  purpose  as  praca 
no  ice  formed  at  any  time. 

Although  coffer  A  had  been  built  ne  y 
the  center  of  the  river  along  the  uppeec 
of  the  falls,  the  water  still  poured  ine; 
volume  over  the  whole  dam  site,  and  t*; 
this    for    operations,    a   shear   dam,   cdr 
was  planned  to  join  the  outer  end  of    a 
extend    down    on    the    Canadian    side 
center  of  the  falls  about  2.50  ft.     It  w  i 
possible,   on  account  of  the   force  of  tl  »,i 
ter    to   build    a    crib    dam    here    in.  the, sua! 
way,   so   another   plan    was    adopted. 

At   this   time    a    cableway   stretched   rc^s 
the   site   of   the   development   with  a  I  i( 
pivot  tower  on   the   Canadian  side  andi 
ft.    tower    on'  trucks   on   the   Americariii 
The    latter    tower    was    movable    throu    an 
arc  of  1,000  ft.     By  means  of  this,  mein  a 
skip  were  lowered  over  the  falls  and,  1  ; 
use  of  a  graduated  steel  rod  located  an(  t 
by    instrument     on    shore,    careful    soul;n^^ 
over   the   very^..  Tegular    surface   were  .ken 
and    platted    afii.    cribs    were    built  to  t  the 
.ground.    These  cr    s  were  planked  on  tluut- 
side  partly  loaded  i  nd  carried  to  place  I  the 
cableway   where    th.    loading   was  comited. 


Fig.  3 — View  from  Canadian   Shore  Showing    Falls  and   Part  of  Cofferdam   D. 


as  the  McKcnzie  and  Mann  canal.  This  canal 
was  cut  through  from  the  lower  to  the  upper 
river,  about  40  years  ago,  at  the  expense  of 
nearlv  a  million  dollars.     It  was  intended  for 


this  as  it  turned  out  included  every  inch  of 
available  space  between  the  McKenzie  and 
Mann  canal  and  the  unknown  depths  at  the 
foot   of   the   main    falls.     It  was   possible   to 


By  beginning  at  the  upper  <nd  wh^rithe 
coffer  joined  A  the  water  was  gradlly 
shoved  out,  each  section  actin;;  as  part  ro- 
tection    for   the   next.     Considtring  the  ffi' 
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,  ^vas   remarkable   how    closely   these 
htted  the  work.     It   was,   of   course, 

T  comparatively  simple  matter, 
'-anadian  half  of  the  dam-site  was 
nosed  and  the  base  prepared  m  the 
,v  Loose  and  fractured  rock  was  rc- 
-racks  were  cleaned  cut  and  grouted, 
;' rface  was  thoroughly  scrubbed  with 
|l"  fiber  brushes,  using  strong  lye  where 

•Mhese  operations  excavations  for  the 
'  „,heel  pits  had  been  progressing, 
■■dust  and  refuse  at  the  northeast  cor- 
■ie  DOwer  house  had  been  removed  and 
.  made  plain  that  the  sounding  drills 
ii  stopped  bv  large  boulders  instead  of 
'ck  The  ledge  at  that  point  dipped 
toward  the  northeast.  .\  double  cof- 
,  built  surrounding  the  spot  and  exca- 
'■arried  down.  Only  a  small  force 
'  >rk  in  the  limited  space  and  that  space 
laller  as  thev  went  down.  A  number 
<'  were  <;pen't  in  a  vain  search  for  in- 
Vt  everv  foot  of  depth  the  danger  of 
n  the  soft  material  became  more  ap- 
■  The  water  and  mud  pressures-  be- 
iire  and  more  difficult  to  handle.  Both 
pn  and  pumping  were  carried  on  con- 
■  dav  and  night.  At  a  depth  of  GO 
U  the  water  surface  and  SO  ft.  below 
,  race  floor,  excavation  was  stopped. 
•re  put  to  work  and  a  level  shelf  was 
< mt.  On  this  was  built  a  concrete  and 
•1  cantilever  grillage  which  now  sup- 
e  corner  of  the  power  house.  No 
t  ave  deTeloped. 

cavating    for    the     American    power 

jthing  of  unusual   interest  occurred. 

3rk  was  progressing   on   these   struc- 

other  cofferdam  was  built  in  the  loop 

•ibv  the  main  current   above  the   falls 

■^•nding  from  the  American  shore  to  a 

'!  St  the  outer  end  of  coflfer  A  nearly 

I  tr.  it  and  about  150  ft.  above.  Before 

E  were  sheathed  which  was  done 

aiiks.  grooved  and  splined,  coffers 

surrounding  the   head    of   the   Mc- 

i  ind  Mann  canal  was  removed  and  the 

a;  allowed  to  relieve  the  flow  to  a  con- 

c  ble  extent. 

e'anadian  wing  of  the  dam  with  its  ten 

>    waste  gates  being  completed  and  the 

»:avation  of  the   Canadian  forebay  up 

,«ne  of  coffer  A.  it  only  remained  for  a 

iipectacular  blast  Fig.   2  to  throw  the 

<;  the  obstruction   into   deep   water   and 

li river  into  the  gates   of  the   Canadian 

Sl'   and   through    the   gates   of    the 

i;ii. 

.,    .,hs  grcatlv  reliev&d  the  flow  of  wa- 

.V  the  falls  there  was  still  a  stream  125 

,•1  and  -'W  ft.  deep,  flowing  between  the 

I  the  dam  and  coft'er  E  that  made  the 

•mding  rod  hum   like  a  tuning    fork. 

-_  of  this  gap  by  a  coffer  known  as 

last  of   the   cofter   series,   and   it 

..iishcd  as   follows.     Simultaneous- 

■  apex  of  the  dam  and  from  cof~ 

■  were   started    pointing   upstream 
■lis  particular  case,  w-as  toward  the 

cs    shore.      Their    lines    produced 

;;    angle    with    each    other    of    90°. 

-  were  extended  until  the  gap  be- 

:i    was    about    80    ft.      They    were 

-loping  faces  which  were  carefully 

ith  3-in.  plank.     The  outer  ends  of 

hing  cribs  were  also  sheathed  with 

.     ;..ank.     These  ends  formed  the  bear- 

•  ',  the  80-ft.  section  similar  to  the^  bear- 

'r  the  keystone   of   an    arch.     No   ac- 

idings  of  the   gap  could  be  made. 

■.y  be  guessed  at  and  approximated, 

■jciul    horizontal     measurements     were 

mittween  the  ends  of  the  cribs. 

■lielter  of  the  outer  end  of  E  and  a 

■I  cribs  were  built,  joined  together 

loaded.    These  w-ere  hinged  at  one 

outer  end  of  one  of  the  projecting 

•^,  and  when  completed  w-ere  shoved 

(1.1   the   stream    which    swung    them    to 

''e]-"ntrolled    during     the     operation    by 

■"  '-ables.    The  loading  w-as  next  com- 

I   the   cribs    settled    to   the    bottom. 

<ed  the  flow  to  such  an  extent  that 


soundings  could  be  taken.  It  remained  now 
to  sheath  this  SO  it.  and  i:  was  thought  de- 
sirable that  this  facing  be  on  a  slope  to  add 
stability  to  the  cribs.  To  accomplish  this  a 
slightly  flexible  but  heavy  timber  frame  work 
was  built,  balanced  on  top  of  the  cribs  and 
over-hanging  the  upstream  side,  the  balance 
being  maintained  by  means  of  wire  rope. 
This  framework  was  carefully  planked  and 
when  completed  formed  a  trap  door  that  in 
shape  resembled  a  gigantic  piece  of  pie.  When 
all  was  ready  the  cables  that  held  it  in  bal- 
ance w-ere  simultaneously  released  and  as  it 
tilted  it  was  caught  by  the  current  and  car- 
ried by  the  force  of  the  water  to  its  place. 
Ten  minutes  later,  one  could  walk  anywhere 
on  the  site  of  the  falls. 

From  this  time  on,  work  on  the  dam  and 
power  houses  was  carried  forward  without 
special   incident. 

A  few  words  in  reference  to  some  methods 
used  in   sheathing  these  coffers   might  be  of 
interest.     A  diver  was   found  to  be  a  neces- 
sary   adjunct    to    the    coffer     building     force. 
There   were   many   bad   leaks    to   be    stopped 
where  the  cribs  were  on  bare  rock.     In  spik- 
ing the   planking  to  the  cribs  he  was  also  a 
necessity    in    setting   spikes   and    guiding   the 
hammers.      Spike    driving   below    water    was 
done  from  a  raft  by  means  of  an  iron  pipe 
which  w-as  slipped  over  the  spike.     This  acted 
as  guide  to  an  iron  rod  rammer.     The  Wake- 
field sheet  piles  were  not   found   so  satisfac- 
torv  as  carefully  sized  and  planed  :^-in.  plank, 
grooved    for   lx2-in.   hardwood   .splines.     The 
fatter   made   a   much    tighter   joint,   cost   less 
and  w-ere  more  easily  put  down.     An  attempt 
to    make    a    Wakefield    sheathing   water-tight 
was  made  with  heavy  oiled  canvas.  This  was 
a  complete   failure  in   a  very  short  time,  al- 
though working  perfectly  at  first.     The  action 
of    the   water   quickly    rotted    the    canvas    so 
that  it  w^ould  almost  fall  apart  on  being  lifted. 
Leaks   at   the  toe   of    sheet   piling  on   rock 
were    closed    with    concrete    in    gunny    sacks. 
Blows    in    soft    mud    under    sheathing    were 
stopped    with   evergreen    mats    ballasted    with 
gravel.     Twenty  feet  of  water  and  10  ft.  or 
more  of  fluid  mud  constituted  a  real  menace 
in  the  case  of  coffer  /:.     This  cott'er  slid  down- 
stream nearly  4  ft.  in  three  days.     No  amount 
of  loading  would  hold  it  and  it  was  only  by 
laying  a  track  and  dumping  carloads  of  rock 
be'low  it  that  disaster  was  averted.     Ihis  cof- 
fer w^as  originally  built  on  a  straight  line  on 
account  of  current  and  depth  of  water.     If  it 
could  have  been  built  in  a  crescent,  trouble  ot 
a    sliding   nature    would    probably   have    been 
avoided. 

Methods  of  Restoring  Soil  on  Dredged 
Areas  and  Costs  of  Gold  Dredging 

in  Australia. 
Large  areas  in  Australia  are  w^orked  for 
gold  and -often  other  metals  by  dredging.  The 
"■old  bearing  alluvium  is  broken  down,  passed 
through  sluices  to  recover  the  metals  sought 
and  then  redeposited.  Thus  when  an  area  has 
been  dredged  over  the  original  volume  ot 
earth  is  restored  but  of  course  not  m  its  orig- 
inal arrangement.  For  example,  if  the  area 
dredged  had  originally  a  top  soil  bearing  vege- 
tation overlying  auriferous  gravel,  the  dredges 
will  have  redeposited  practically  all  of  the 
original  volume  excavated,  but  the  top  soil 
and  gravel  will  have  been  mixed  aiid  often  the 
restored  soil  will  be  almost  worthless  for 
crowing  crops  or  vegetation  of  any  useful  sort. 
Consequently  the  mining  laws  made  by  the 
\ustralian  government  stipulate: 
'  That  where  the  soil  anfl  other  earthly  over- 
burden are  not  less  than  2  ft.  deen,  such  mate- 
rial shall  be  advance-stripped  to  any  depth 
that  may  be  down  to  7  £t.  "e^ow  the  surface 
and  from  the  face  be  conveyed  either  In  a  do 
or  moist  state,  but  not  in  solution  "^  ^"^P^"- 
sion  in  water,  and  distributed  evenly  with  a  fia 
grade  on  top  of  the  coarse  and  fine  material 
dumped  from  the  boxes,  and  unless  otherwise 
mrTcted  the  newly-formed  surface  must  be  sown 
with  approved  grass  seeds  until  'hey  take  root 
and  that  where  the  soil  and  other  earthly  over 
burden  are  2  ft.  deep  or  less,  the  greatest  pos- 
sihle  auamity  of  fine  material  from  the  excava- 


tion shall,  by  means  of  silt  distributers  and 
brush  or  other  dams,  be  distributed  and  spread 
on  the  surface  of  the  tailings  dump  with  a  flat 
grade,  and  unless  otherwise  directed  be  sown 
with  approved  grass  seeds  until  they  take  root. 
Full  success  in  restoring  the  top  soil  on 
dredged  areas  has  not  been  obtained  largely 
because  of  the  opposition  of  the  dredge  miners 
to  performing  this,  as  they  consider,  unneces- 
sary work,  and  because  many  of  the  older 
dredging  plants  are  not  constructed  so  as  read- 
ily to  enable  the  separate  deposition  of  the  top 
soil  and  the  underlying  gravel,  etc. 

The  type  of  dredge  commonly  used  is  the 
bucket  dredge  and  a  description  of  one  of 
these  dredges  working  at  Bonnie  Doon  and 
equipped  to  restore  top  soil  is  given  in  the 
report  on  dredge  mining  for  1910  by  the  \  ic- 
toria  government  engineers.  This  description 
is  condensed  as  follows : 

At  the  CoUcKlan  dredge,  working  near  Bonnie 
Doon.    the    appliance    In    use    for   replacing   the 
soil  is  a  shoot  made  of  sheet  iron   '/•  In.  thick. 
The    total'   length    of    the    shoot    Is    e»    ft.,    It.s 
breadth  -IG  Ins.  across  the  top,  and  Us  depth  !■< 
Ins.    having  curved   or  rounded  sides  and   bot- 
tom', and  when  being  utilized  lies  Inside  of  and 
along  the  whole  length  ot  the  ordinary  timber 
sluice  box.     With  the   full  length  of  the   shoot 
m   use   It   delivers   the   earthy   material     27     ft. 
beyond  the  end  of  the  wooden  gold-saving  sluice 
box.     The  shoot   Is   made  in   four  sections,   the 
upper  one  20  ft.  In  length  being  removable,  and 
this  length   is  hung  up  clear  of   the  sluice  box 
when  dredging  of  graveUy  wash  is  in  progress. 
The    next    length    or    section    Is    hinged    at    Its 
lower  end,  so  as  to  admit  of  its  upper  end  being 
raised   out   of  the   way   when   not   required    for 
resolling.     The  next  length  is  a  fixture,  and  the 
last  piece,  S  ft.  in  length.   Is  on  a  hinge  at  its 
upper    end.    thus   allowing   it    to   be   turned    up 
when  not  in  use,  and  lowered  again  Into  place 
when  required  to  carry  the  soil  to  the  furthest 
possible    distance    from    the    face.      The    upper 
section  of  20  ft.  in  length,  when  in  position  for 
resolling,   has  a  pitch  of  3  Ins.   to  1  ft.,  and  Is 
so  placed  that  the  top  end  nearly  touches  the 
lips  of  the  buckets  as  they  revolve.     The  bal- 
ance of  the  shoot  has  a  grade  of  l-'Ji   in.  to  the 
foot.      When    dealing    with    soil    or    overburden 
only,  the  pitch  is  suthcient  to  carry  the  material 
deposited    from    the    buckets    along    the    shoot 
with  the  help  of  a  little  water.    When,  however, 
there    is    an    appreciable    proportion    of    gravel 
deposited  with   the  earthy  matter,  the   mixture 
heaps  up  and  requires  a  push  to  start  it  along 
the    shoot.      The    additional    water    required    to 
gravitate    the    overburden    to    the    top    ot    the 
dumped   gravel   at   stern   of  the  dredge  besides 
that    which    comes    up    In    the    buckets,    is    ad- 
mitted   to    the   shoot    tiirough   a   :!-in.    pipe,    but 
this  pipe  does  not  run  full.     At  date  of  inspec- 
tion the  discharge  was  about  10  cu.  ft.  per  min- 
ute,  whilst  the  volume   of  solid   material   being 
moved  along  the  shoot  was  about  30  cu.  ft.  per 
minute.      Occasionally    the    3-in.    pipe    becomes 
blocked  by  clay,  etc.,  deposited  in  the  shoot  by 
the  buckets,  and  at  such  times  the  services  of 
a  man  are  required,  for  a  few  minutes,  to  shove 
the  material  and  star;;  it  along  towards  the  tail- 
ings   dump.      Sometimes    a   whole    shift    Is    run 
without  the  assistance  of  this  man.     It  is  esti- 
mated   that    this    extra    work    costs   about    10s. 
($2.50)    per   week.      Between    the    end    of   June 
and    5th    of   August,    1910,    about    iri-acre    had 
been  done,  on  which  %  an  acre  had  been  neatly 
levelled   off   by   three   of   the   dredge   men   with 
shovels,   working   occasionally,   and   the   cost  of 
the   work   was   estimated   at   about   10s.    ($2.50) 
per  week,   or,   say,'   £2    ($10)    per  acre.     When 
levelled  off.  the  surface  of  the  redeposited  ma- 
terial is  about  12  ins.  above  the  adjacent  natural 
surface  and  the  depth  of  soil  and  earthly  matter 
30  replaced  and  levelled  oft  averages  from  2  ft. 
6  ins.  to  3  ft.     In   the  working  face  on  Aug.  5. 
1910,   the  overburden  was  4  ft.  C  ins.   in  thick- 
ness,    consisting    of    dark -colored    soil,    sandy 
loam,  and  clay,  cveriying  coarse  gravelly  wash. 
The  water  level  in  the  operating  pond  was  from 
12  ins.  to  4  ft.   G  ins.   below  the  surface  ot  the 
ground.     The  center  of  the  lower  tumbler  shaft 
was  3  ins.  out  of  the  water,  and  the  cut  made 
extended   back   6   ft.   from   the  face.     The  drop 
from  the  center  of  the  top  tumbler  shaft  to  the 
bed  of  the   soil   shoot   is  3   ft.    G  Ins.,   of  which 
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2  ft.  is  occupied  by  the  bucliets,  leaving  IS  ins. 
of  a  clear  fall.  Some  of  the  buckets  do  not 
empty  freely,  then  most  of  the  contents  fall 
into  the  well  hole.  Occasionally  buckets  come 
up  with  some  water,  but  no  dirt.  On  Aug.  5. 
1910,  the  material  deposited  in  the  shoot  was 
mostly  large  clods  of  soil  and  clay,  ranging  in 
size  from  12x6x4  ins.  to  18x9x5  ins.,  also  some 
stones  were  noticed  up  to  5x3x4  ins.  The  pitch 
of  3  ins.  to  1  ft.  at  the  upper  end  enables  the 
deposited  material  to  get  away  readily  and 
reach  the  tailings  dum,p.  after  a  few  short 
stoppages  in  the  flatter  portion  of  the  trough, 
without  much  delay.  The  depth  of  the  material 
sliding  along  the  shoot  was  usually  from  12  ins. 
to  15  ins.  The  dredge  master  stated  that  with 
sandy  loamy  soil,  the  discharge  from  the  3-in. 
pipe  had  to  be  cut  off,  such  material  did  not 
need  so  much  water  to  mo\'e  it  along  as  did 
the  mixed  material.  The  advance-stripping  of 
this  dredge  occupied  about  four  hours  per  day. 
Fi-om  the  upper  tumbler  shaft  to  the  deck 
measures  19  ft.  6  ins.,  and  to  water  level  22  ft. 
6  ins.  The  cost  of  providing  and  installing  the 
resoiling  appliance  on  this  dredge  was  less  than 
£100.  To  obviate  the  occasional  attendance 
of  a  man  at  the  head  of  the  shoot,  it  is  in- 
tended to  provide  an  appliance  so  arranged  as 
to  work  automatically  from  the  main  shafting. 
The  cost  of  the  arrangement  will  be  moderate. 

The  above  plant  is  typical  of  a  number 
which,  however,  all  differ  in  detail.  Another 
type  of  plant  for  resoiling  dredged  land  is  de- 
scribed as  follows : 

An  interesting  development  has  taken  place 
in  the  matter  of  advance-stripping  top  soil  and 
earthy  overburden,  and  again  depositing  same 
in  a  useful  condition  on  top  of  the  wash  and 
other  coarse  material  which  has  passed  through 
the  sluice-box.  The  Briseis  Company's  bucket 
dredge,  known  as  the  Red  Bluff  No.  2  Plant,  is 
provided  with  a  belt  conveyor,  and  is  the  first 
gold  mining  dredge  constructed  in  this  State 
on  which  the  use  of  an  effective  appliance  to 
deal  satisfactorily  with  overburden  has  been 
made  a  .special  feature.  The  plant  may  be 
simply  described  as  an  ordinary  bucket  dredge, 
with   sluice-box  and  belt    conveyor.     During   th.i 


course  of  an  inspection  it  was  ascertained  that 
the  buckets,  having  each  a  capacity  of  4  cu.  ft., 
were  traveling  at  the  rate  of  12i,i  per  minute. 
Most  of  the  buckets  came  up  full  of  earth,  but 
those  in  which  the  soil  was  well  pressed  did 
not  discharge  their  contents  wholly  into  the 
drop  shoot,  from  which  the  conveyor  is  fed. 
In  such  cases  about  one-half  of  the  material 
dropped  into  the  shoot,  and  the  balance  slipped 
down  the  well  hole  into  the  operating  pond. 
The  material  from  the  buckets  may,  by  means 
of  the  drop  shoot,  be  diverted  into  sluice-box 
or  to  conveyor.  When  overburden  is  being  dealt 
with,  the  material  from  the  drop  shoot  passes 
on  to  a  shaking  table  operated  by  springs  and 
eccentric  rods,  thence  on  to  a  travelKng  belt 
or  conveyor,  which  may  be  adjusted  to  any 
desired  angle.  By  this  appliance  it  is  carried 
along  and  dumped  well  clear  of  the  stern  of 
the  dredge  on  to  the  top  of  gravel,  etc.,  previ- 
ously run  through  the  sluice-box.  The  belt  of 
India  rubber  is  125  ft.  in  length,  2  ft.  in  width.  Vi 
in.  to  %  in.  thick,  and  travels  over  iron  rollers 
on  a  steel  framed  elevator  at  a  speed  of  about 
iOO  ft.  per  minute.  At  date  of  inspection,  the 
buckets  were  operating  on. a  face  of  overburden 
extending  from  a  depth  of  S  ft,  below  water 
level  to  a  height  of  from  3  ft.  to  li  ft.  above 
same,  whilst  the  depth  of  soil  deposited  on  the 
gravel,  etc.,  behind  the  dredge  ranged  from  3  ft. 
to  6  ft.  Probably  about  one-third  of  the  allu- 
vium was  conveyed  by  the  belt  and  dumped  in 
a  dry  and  useful  condition,  one-third  went  by 
way  of  the  well  hole  into  the  operating  pond, 
and  one-third  was  scooped  up  with  the  aurifer- 
ous gravel  by  the  buckets,  and  after  passing 
through  the  sluice-box  was  discharged  in  the 
form  of  sludgy  water  at  the  stern  of  the  dredge. 
With  such  improvements  in  the  plant  as  will 
provide  for  the  full  discharge  of  the  solid 
contents  of  the  buckets  into  the  drop  shoot, 
probably  two-thirds  of  the  overburden  treated 
could  be  transferred  from  the  working  face  of 
the  paddock  to  the  dump  at  the  rear  of  the 
dredge  in  a  practicaHy  dry  and  uninjured  con- 
dition. Since  the  foregoing  was  written,  re- 
volving tynes  have  been  provided  to  empty  the 
buckets,    and,    if    necessary,    these    latter    might 
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be  altered  in  shape  so  as  to  let  the  stu  f 
out  more  readily. 

A  third  plant  which  resembles  the  pL 
Bonnie   Doon   except   that  a   screw  colev 
operates  in  the  top  soil  trough  is  used  ;  '^ 
Myrtle  Queen  plant  operating  near  Mvr'uj 
on  the  Owens  River.  '  p" 

Shortly  described,  the  contrivance  consig  „, 
an  ordinary  shoot  or  flume  of  sheet  irci  sav 
2  ft.  or  2  ft.  6  ins.  wide,  with  semi&uiar 
bottom  and  vertical  sides,  and  long  enoi  tn 
extend  from  the  upper  tumbler  shaft  ttLm 
distance  beyond  the  stern  of  the  pontoof  in. 
side  of  this  shoot  and  along  the  whole  let'h  of 
same,  a  spiral  mechanical  appliance  v,\  jj. 
volve,  by  means  of  which  the  earthy  overlriien 
delivered  by  the  buckets  at  the  upper  Ij  qj 
this  trough  will  be  shifted  forward  and  jpjs. 
ited  on  top  of  the  dredged  gravelly  washi  tbe 
stern  of  the  dredge,  in  almost  a  dry  cortio-i 
It  is  really  a  screw  conveyor  in  an  open  lugtj 

In  addition  to  the  information  on  reilir 
the  reports  mentioned  give  costs  of  drgjr 
for  gold  during  1909  and  1910.  The  lor. 
for  1909  cover  54  plants  of  all  sizes  ;i 
various  degrees  of  efficiency.  Summarizithi 
give  the  following  figures : 

Number  of  plan;s  ,^ 

Number  of  weeks  worked , 

Cubic    yards    excavated 1 1 

Cubic  j'ards  per  week -'\ 

Depth  of  ground,   feet 

Number  of  men  worked ^ 

First  cost   of   plant $i.i  j 

Maintenance  and  repairs J   j"; 

Fuel    and   water $   )';, 

Wages    f   3]; 

Total  last  three  items $   jjiij 

Cost  per  cu.  yd.,  etc.,  say pj 

The    corresponding    summary    for  thcyf 
1910  is  as  follows: 

Number   of   plants 

Number  of  weeks  worked >,(, 

Cubic   yards   excavated 15.1,0 

Cubic  yards  per  week 1,5,,, 

Depth  of  ground,   feet 17.2 

First  cost  of  plant $1,!,79J 

Maintenance  and   repairs $    ),5T^ 

Fuel  and  water %    i^j 

Wages    $   i.s 

Total  last  three  items $   i.r 

Cost  per  cu.  yd.  etc U 
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Some      Consideration      Affecting      the 

Choice  of  a  Pavement. 

The  growing  demand  for  municipal  efficiency 
calls  for  a  much-needed  reform  in  the  selec- 
tion of  pavements.  As  it  is  now  in  many 
cities  the  choice  of  a  pavement  for  some 
particular  street  is  frequently  left  to  chance 
or  prejudice.  Every  taxpayer,  thinking  only 
of  his  own  convenience  and  his  taxes,  con- 
siders himself  an  expert  when  it  comes  to 
deciding  on  this  question.  And  too  often  his 
views  overweight  those  of  the  engineer.  An 
interesting  paper  on  this  choice  of  a  pave- 
ment was  presented  to  the  recent  meeting  of 
the  Engineering  .Society  of  Wisconsin  by 
Leonard  S.  Smith,  Associate  Professor  of 
Topographical  and  Geodetic  Engineering  in 
the  University  of  Wisconsin,  .^n  abstract  of 
Prof.   Smith's   paper   follows : 

It  cannot  be  too  einphatically  stated  that  in 
each  case  the  best  structure  for  a  pavement 
depends  upon  the  particular  service  required 
of  it  and  also,  too,  upon  the  widely  varying 
.local  conditions.  These  modifying  factors 
naturally  divide  themselves  into  two  general 
classes.  The  first  of  these  govern  the  con- 
ditions to  which  the  pavement  will  be  sub- 
jected. Chief  among  these  factors  are  the 
quality,  nature  and  even  the  direction  of  the 
traffic,  the  character  of  the  district  served  by 
the  pavement,  the  grade  of  the  street  and  the 
presence  of  car  tracks. 

On  the  other  hand,  the  second  class  of  fac- 
tors which  may  determine  the  selection  have 
reference  to  the  character  of  the  pavement 
itself,  such  as  durability,  smoothness,  noise- 
lessness,  slipperiness,  cost.  etc. 

The   best    pavement     for     some     particular 


street,  then,  would  be  the  one  which  would 
give  the  greatest  and  most  needed  service, 
using  the  word  service  in  a  broad  way.  For 
example,  if  the  street  had  a  steep  grade,  all 
such  considerations  as  smoothness,  noiseless- 
ness,  cost,  etc.,  must  needs  give  way  to  the 
single  governnig  quality  of  non-slipperiness. 
Again,  if  the  street  in  question  were  on  a 
moderate  grade  in  a  high-class  residence  dis- 
trict or  in  the  office  building  district  of  a 
large  city,  the  factors  of  smoothness  and 
noiselessness  might  properly  determine  the 
final  selection.  Such  a  selection,  while  in- 
volving a  very  expensive  pavement,  has  re- 
peatedly been  shown  to  fully  justify  itself  by 
the  added  value  and  earning  capacity  of  the 
property.  As  a  third  example,  considering 
the  choice  of  a  pavement  in  a  wholesale  dis- 
trict, subject  to  concentrated  heavy  traffic  the 
qualities  of  durability  and  non-slipperiness 
would  here  naturally  receive  the  greatest 
consideration. 

But  while  there  is  great  economic  need 
that  the  best  fitted  pavement  for  each  par- 
ticular street  should  be  thoughtfully  and  care- 
fully chosen,  it  is  at  least  of  equal  importance 
that  all  such  paving  improvements  should  pro- 
ceed in  accordance  with  some  well  considered 
plan — some  comprehensive  system  for  future 
improvement  of  the  entire  city,  ward  or  re- 
gion. For  example,  pavement  improvements 
should  be  so  planned  as  to  provide  several 
parallel  routes  for  through  tr.iffic.  If  this  be 
not  done,  the  single  route  becomes  congested 
and  the  paveinent  is  prematurely  worn  out. 
.A.gain.  pavements  should  be  continuous,  both 
for  the  convenience  of  traffic  and  for  ease 
of  maintenance. 

In    the    case    of    country     highways,     it     is 


necessary  to  construct  disconnected  strJies 
of  pavement,  but  even  here  it  is  of  prin! im- 
portance  that    such   construction   shouloro- 
ceed  in  accordance  with  a  systematic  p!,  so 
that  disconnected  stretches  may  eventua  r 
come  a  part  of   such  system.     For  exip. 
in  our  own  state  it  would  be  easy  to  5i;t 
few  trunk  roads  leading  from  the  mtrops 
the    state    to    the    adjoining    cities,   an<si:ii 
others   connecting  the  largest  city  or  imty 
seat   of   each  county,   as  being  certain    at- 
tract   the   heaviest   traffic.     Portio  s  oiuch 
trunk   roads  should   be  improved  with  fer- 
ence  to  sustaining  heavy  traffic  and  als^vith 
a  view  of  becoming  a  part  of  an  intr:tate 
system. 

Unhappily,  the  city  paving  program  too 
often  determined  by  the  ward  politician  the 
opposition  or  favor  of  short-sighted  re  es- 
tate ow-ners.  A  few  cities  which  haveriiJ 
this  plan  of  adopting  a  paving  prograi  c 
tending  over  ten  years  will  soon  occti 
enviable  position.  Our  cities  cannot  do  ttci 
in  this  respect  than  to  follow  the  exam :  of 
the  most  successful  railroad  companies. 

It  is  worthy  of  restatement  that  clieaess 
does   not   necessarily  mean   a  cheap  pri  of 
the  pavement  when  laid  ;  indeed,  such  a  ive- 
ment  may  likely  prove  the  most  expens;  in 
the  end.     The  other  governing  elements  iicii 
determine  the  actual  cost  of  a  pavemei  are 
the   annual   cost   of   repairs   and  the  tei  1^' 
life   of   the   pavement.      Permanent  pavief! 
may  properly  be  paid  for  out  of  the_  pri '' 
of  bond  issues  payable  during  the  life  ' 
pavement.      In    such    cases,    the    public 
eventually    have    to    pay    for    the     foil 
items :  Interest  on  the  bonds,  cost  of  n 
and   annual   sums   for  a   sinking  fund. 


arci 
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thiime  the  pavement  is  worn  out  will 
ofihe  bonds.  Such  a  plan  may  be  shown 
thdoHowing  formula: 

~  i;r-j =  annual  cost,  where 

rr=i'.e  yearly   amount   put   in   the   sinking 

I  fund 
-=4^st  cost  of  the  pavement 
'  =d,e  rate  of  interest 
=J<e  life  of  the  pavement  in  years 
f  =  ie  total  cost  of  repairs. 
)bv'is!y,    the    cheapest    pavement    is    the 
i  irolving  the  least  annual  cost.     If,   for 
mp  a  macadam  pavement  be  chosen  for 
tre'  having  a  heavy  traffic,  the  last  term 

ivo'I  be  so  large  as  to  make  such  a  pave- 
most  expensive  type  that  could   be 
,■:    ihis  fact  is  an  added  illustration  of 
irtjirtance  of  a  wise  selection  of  a  pave- 
t  :-  the  traffic  conditions. 


■!\\BI.i:    n.     .MAKING    AND    INSTALLING    CONCRETE  TILE. 


this  and  Costs  of  Constructing  a 
st^  e-Gravel  Road  on  a  Sand  Sub 
jrade       in       Menominee 
County,    Michigan. 

'd   by  K.    I.    Sawyer'.    County    Road 
Engineer. 

iall    of    1910    Menominee    County 

e.xtension  of  about  17  miles  to  its 

,   7,  known  locally  as  the   Bay  Shore 

d.  The  northerly  10  miles  of  this  exten- 

I    back  from   Green   Bay    (an   arm  of 

e   ichigan)  and  on  a  good  bottom.    The 

ic  squirements    are   light   and    there   are 

»i  deposits  of  good  gravel  along  the  en- 

sc;ch  either  on  or  near  the  right  of  way. 

;i  iecided  to  build  this  stretch  gradually 

;all  crews. 

I  :'  the  southerly  seven  miles  lies  near 
li  ;h  of  the  bay  and  on  a  sand  bank 
ihiries  in  width  from  400  ft.  to  a  quarter 
:1  in  depth  from  3  to  12  ft.  The  nat- 
Itom  is  clay.  This  sand  bank  was  pre- 
ili  the  off-shore  bar  in  one  of  the  early 
li'l  the  great  lakes  (the  last  Nipissing 
;1  The  sand  varies  in  consistencj',  but 
sun  miles  are  easily  divided  into  two 
leas  to  road  bottom.  The  north  three 
s-,as  sand  which  shows  water  action 
•1  but  still  retains  a  slight  cohesion.  The 
the  south  four  miles  has  been  rounded 
.yeduced  by  water  action  that  when  wet 
e.s  or  sucks  similar  to  quicksand.  This 
lams  back  the  water  shoreward  and 
fi  an  apparent  .swamp  belt  immediately 
the  road.  As  you  go  westward  there 
i<;ral  more  repetitions  of  exactly  similar 
tphy  before  you  strike  the  glacial  dis- 
t  altered  by  water  action.  This  land  is 
1',  hence  impervious,  and  carries  a  layer 
I  \  which  holds  the  water  like  a  sponge. 
Iter  seeps  under  the  road  and  this  con- 
t' ecessitated  a  complete  system  of  drain- 
usual  in  sand,  so  as  to  acquire  what 
.  the  sand  has  through  its  weight. 
1  southerly  seven  miles  is  through  a  con- 
'  le  settlement.  In  the  summer  time  it  is 
E;d_  mainly  to  a  pleasure  traffic,  but  in 
jl  it  must  stand  heavy  and  continuous 
;;.  A  load  of  60  packages  of  fish  on  a 
jn  3%  in.  tire  wagon  is  not  unusual ; 
'  iild  weigh  about  5  tons. 


May    

l.alKM. 

Making   Tile. 

Cement.         Cost. 

$'43.26       i'is.ii 

97. S6            1S9.80 
29.3S              74.93 

$170.50           $380.26 

No. 

ios 

233 
89 

425 

Rate,  cts. 

June    

July    

75  3/10 
SI  4/10 
94  S/10 

August     

September    

October    

1m:'. 'U 

11.-,.-, 

November    

J2ii!i.7i; 

Total    

•90  1/10 

•Average. 

—Installing  Tile. v 

No.      No.  cul- 


Cost. 

$'37.06 

68.32 

119.62 

106.62 

tile. 


verts. 


22 

2 

70 

G 

38 

3 

84 

V 

$331.56 


214 


18 


It  was  decided  to  put  in  all  culverts 
build  the  south  seven  miles  as  one  job  and  bv 
force  account.  An  organization  as  illustrated 
m  bijr-  1  was  adopted  for  handling  the  work 
and  all  culverts  and  tlic  south  four  miles  were 
put  under  construction  in  li»ll. 

For  the  culverts  three  sizes  of  concrete  cul- 
verts were  adopted  for  use  on  this  road,  stand- 
ard sizes  being  used  in  batteries  when  neces- 
sary capacity  required.  The  sizes  adopted 
were  24  in.  round  tile  and  48  and  9G  in  di- 
ameter full  arch  culverts. 

The  so-styled  culvert  crew  put  in  all  the  4 


:  -t  two  stri;  ess  was  had, 

liowever,  than  a  year  previoui,  when  a  culvert 
was  installed  by  a  crew  of  experienced  side- 
walk and  street  concrete  workers. 

Costs  and  data  on  culverts  are  given  in 
Table  I.  The  schedule  of  wages  of  this  cul- 
vert crew  was : 

Foreman.  30  cts.  per  hour. 

Teams,  45  cts.  per  hour. 

Labor,  20  cts.  per  hour. 

The  main  construction  crew  was  equipped 
with  a  No,  3  /Xustin  gyratory  crusher  and  ap- 
purtenances, two  76  h.  p.  Case  traction  en- 
gines for  hauling,  one  GO  h.  p.  Case  engine  for 


Fig.    1 — Sketch    Showing    Plant    LayOut. 


and  8  ft.  arches  on  this  road  and  two  arches 
on  No.  1  road  this  season.  The  crew  was 
equipped  with  Blaw  collapsible  steel  centering, 
lumber  and  miscellanous  tools.  The  crew 
lived  in  tents,  taking  its  own  cook  with  it, 
and  moved  from  creek  to  creek.  All  culverts 
are  designed  for  2.5  ton  engine,  live  load ; 
they  are  of  monolithic  pattern  and  without  re- 
inforcement. This  latter  requirement  was  not 
to  the  satisfaction  of  the  engineer,  but  was 
necessary  on  account  of  local  sentiment.  The 
crew  was  inexperienced  when  started  and  the 
engineer  lived   practically  on  the  job  for  the 


TABLE  I.  — MASS  CONCRETE  CULVERTS— NO  REINFORCEMENT. 


of  Creek- 


tion    Clay. 

pan,  ft 16 

■hes 2 

i.  concrete 60 

■ost  culvert $505 

■ost  concrete 35S 

It  Cost  Concrete- 

mix  and  place l.TO 

•  .• 2,85 

ate    1,41 

tal  per  cu.  yd $5.96 


~ 

ca 

Hard 

— 

^ 

" 

Clav. 

Clav. 

Sand. 

Sand, 

Clay. 

Ledge. 

Ledge. 

S 

S 

S 

S 

4 

s 

24 

16 

1 

1 

1 

1 

1 

1 

3 

2 

60.3 

38 

46 

49 

15 

43 

108 

56 

$499 

$387 

$372 

$364 

$9S 

$310 

$929 

$6S3 

266 

200 

227 

230 

62 

205 

489 

345 

1.44 

1.64 

1.38 

1.54 

1,35 

1.22 

1.55 

1.66 

1.88 

2.16 

2.04 

1.89 

1.42 

1.78 

1.91 

2.16 

1.10 

1.4( 

1.51 

1.25 

1.36 

1.77 

1.07 

2.13 

$4.' 


$4.93 


$4.13 


$4.- 


$4.53 


$6.15 


pulley  work,  one  1.5  and  one  10  ton  Kelly 
Springfield  roller,  10  Port  Huron  C-yd.  spread- 
er wagons,  six  2-yd,  Austin  spreader  wagons, 
one  set  Miracle  tile  molds,  portable  black- 
smith outfit,  K.  &  J,  scrapers,  road  machine, 
sprinklers,  tanks,  wagons  and  miscellaneous 
small  machinery  and  tools.  This  crew  camped 
in  tents  at  a  permanent  camp  for  the  season. 
The  feeding  of  the  crew  was  done  on  contract 
and  was  directly  under  the  supervision  of  the 
engineer. 

There  was  only  one  source  for  obtaining 
road  metal  on  this  portion  of  the  road.  This 
source  was  a  gravel  pit  which  the  preliminary 
investigations  showed  to  contain  about  11,000 
yds,  of  gravel  which  had  a  b3  per  cent  stone 
content.  The  filler  was  not  uniform  but  was 
mainly  a  clay  loam  containing  sand  pockets. 
The  season's  run  showed  the  pit  to  be  better 
than  the  indicated  quality. 

.•\  .synopsis  of  the  specifications  under  which 
the  road  was  built  is  as  follows:  Road  ditched 
24  or  30  ft.  between  ditches,  depending  on 
depth  of  ditches  and  of  sand  :  subgrade  of  native 
sand;  ■3-in.  layer  of  crusher  screenings  (clay 
loam  and  i)cbbles)  laid  on  sub-grade  worked 
into  sand  clay  bed  and  rolled  when  dry  with 
15  ton  roller ;  .5  ins.  bv  12  ft.  clear  crushed 
stone  slightly  bound  and  rolled ;  then  4  ins. 
by  18  ft.  clear  crushed  stone  bound  with  little 
excess  of  screenings  rolled  dry  in  puddle  and 
then  dry  repeat  as  necessary.    This  past  season 
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TABLE  III.— CRUSHING. 
Coal, 

Labor.           oil,  etc.  Cost.  Yds. 

June     $    34C.7.1         $  61.20  $    407.95  3,401 

July                     .                 734.75             71.40  805.15  2.994 

August          ■■      ■■ S69.25           120.10  1,089.35  4,234 

September   «3&.24             90.G0  728.S4  2,144 

October             721.32              63.30  7S4.62  2.474 

November'    249.95             12.21  262.16  S42 

Totals    $3,660.26         $418.81  $4,079.07  14,089 

•Average. 


No.  1. 

702 
1,426 
2,004 

940 
1,154 

340 

6,566 


No.  2. 
699 
1,568 
2.230 
1,204 
1,320 
502 


Rate  1  yd. 
Cts. 
29  1-10 

25  7-10 
33  9-10 
31  7-10 
31  2-10 


523       '28  S-10 


Board  of  Supervisors 


Board  of  County  KoadCommiawmrs 


Crm 


ffollsr 
Spreaders 


\To  Install]  I  To  malte  \  [ 

JileVduild  Improvements 

Head  Walls   onNlOMiles 


To  Build  Fiood  6rade,  Crush  Stone,  duild  f?ood  fmahe  Cement  Tile 

[ngUContg 

Fig.  2 — Chart  Showing   Organiaztion  forHandling   Work. 


I  \  To  Build    I 
Large  Culvert'; 


effort  on  the  engine  for  the  good  ofL  ,   , 
Owing   to   the    fact   that   the  steai'L.r 
were  a  new  part  of  the  county  plailti, 
season  a  comparison  was  worked  ouioV 
the  advantage  of  using  this  tquipml   ^i 
comparison  was  taken  directly  from  i ,, 
ule  of  actual  costs  of  the  road.    In  j'^'. 
12,177  cu.  yds.  of  stone  were  handl  by.v. 
engines  and  l,9rj  cu.  yds.  by  team,   'is    'Jf 
was    under    identical    conditions   anctiv.. 
good  basis  of  comparison.    The  teamiiul  n.^ 
was  53  cts.  per  yard-mile.    This  wouberaj 
sidered  high  under  normal  conditio,  b^  ". 
was  good  under  existing  conditions,  ihe  fj 
ditions    under   which   the    haiding  4  , 
were  very  stern  as  is  shown  by  theici 
it  was  possible  to  load  only  about  a  ti  In 
load  for  teams  at  the  start,  and  eviitli. 
was  necessary  to  double  the  teams  ier 
siderable  of  the  road  now  built.     Cy 
teams   weighing   2,900   lbs.   to  3,400  ij. 
were  used.  Further  details  regardingie 
ing  are  given  in  Table  II.     The  foKvr 
a  comparison  of  the  cost  of  the  etn^ 
and  team  haul : 

Engine   Haul. 

Engines  .hauled  12,177  cu.  yds.,  a  me< 
haul  of  9,700  ft.  at  a  cost  of !] 

20%  interest  and  depreciation  on  $6,l 
plant    1 

Water  tower  expenses 

Cleaning  and  repairs  on  haul  equipme' 

Material  placed  in  engine  track  in  exce 
of  amount  required  by  specificatioi 
1.703  cu.   yds.  at  47  cts 


Total 


Team  Haul. 


Team  haul  cost  at  53  cts.  per  mile  giv 
average  cost  for  mean  haul  of  9,700  : 
9,700 

of  53   cts.  X —  90     cts.     per    y 

5,280 
hauled  9,700  ft.  by  team  as  mean  ha 

12,177  eii.  yds.  at  96  cts 11, 

Economy  by  use  of  engine ', 


TABLE   IV. 
Steam 


—COST 
Haul. 


OF  HAULING  WITH   TRACTOR   AND   TEAMS. 


Team  Haul 


Labor. 

May    $  16.62 

June   63.65 


July 
August  .  .  . 
September 
October  . . . 
November 


185.25 
257.26 
182.14 
199.22 
36.65 


Coal. 

oil,  etc. 

$  9.16 
110.04 
139.20 
234.30 
171.10 
123.40 
26.88 


Totals    ...$940.87 
'Average. 


$814.08 


Cost. 
$  25.78 
173.69 
324.51 
491.56 
353.24 
242.62 
63.53 

$1,754.95 


Av.  haul.     Max.  haul. 
Ft.  Ft. 

Instructing  crews. 


2,300 

6.500 

13,000 

17,800 

12,000 

2,500 

9.700 


4.600 
10,200 
16,100 
19,500 
19,500 

5,100 
19,500 


Yds. 

1.359 
2,826 
3,524 
1,816 
1,860 
792 
12,177 


Rate 
1  yd.  mi. 
Cts. 

34  2-10 
9  4-10 
5  7-10 
5  6-10 
5  8-10 

18>,4 

•8  6-10 


Cost. 

$  12.00 
63.88 
162.85 
67.30 
99.75 
48.48 

$454.26 


Mean  haul. 
Ft. 

1,300 
2,000 
2,300 
2,300 
1,200 
5.700 

2.300 


1.912 


23  2-10 


it  was  mostly  puddle  though,  as  it  rained  con- 
tinuously. All  excess  screenings  were  used 
as  shoulders  and  to  make  bottom  in  some  low 
ipots  to  be  put  under  construction  next  season. 
The  lay-out  of  the  plant  is  shown  by  Fig.  2. 
The  plant  site  was  wooded  when  work  was 
started  and  this  increased  installation  costs 
considerably.  The  gravel  from  the  bank  was 
plowed  loose  then  teamed  in  wheel  scrapers  to 
the  crusher,  the  teams  driving  over  the  crusher 
on  the  feeding  platform  and  dumping  the 
gravel  directly  into  the  crusher.  Most  of  the 
season  but  two  grades  were  taken  by  the 
screen  on  the  bin  but  all  dirt  was  removed 
from  the  stone  by  a  %-in.  dust  screen  mounted 
outside  the  stone  screen.  The  bins  are  so 
built  that  the  engines  and  cars  run  under  them 
to  receive  the  contents  of  two  compartments 
and  receive  the  third  from  the  end.  All  ports 
in  the  bins  are  on  the  bottoms  which  is  built 
horizontal.  It  took  about  3  to  4  minutes  to 
load  a  6-yd.  wagon  from  the  bin.  The  en- 
gines handled  two  to  four  wagons  to  a  train 
according  to  climatic  conditions.  The  usual 
practice,  however,  was  to  haul  three  wagons 


Fig.  3 — View  Showing   Rock  Crusher  and  Other   Equipment. 


(18  yds.)   which   seemed   to  be  enough  as  an 
extra  wagon   more  puts  too  great  a  tractive 


Rate,  cts. 
per  cu.  yd. 


TABLE  v.— COST  OF  SPREADING  AND  ROLLING. 

, Spreading. ,  , Rolling. 

Per  cent  good  Rate,  cts.  Coal. 

workdays Labor.  oil,  etc.  .Cost. 

Mav    7S              Cost.  Yds.     per  cu.  yd 

June     SO            $42.35  1,359         3  1/10  $35.00  $33.80  $68.80 

July  58                SI. 27  2,826         2  9/10  58.13  54.50  112.63 

August   82              111.11  3,524         3  2/10  99.75  93.50  193.25 

September   51                67.20  1,816         3  7/10  83.28  78.00  161.28 

October    32               80.35  1,860         4  3/10  129.50  120.62  250.12 

November  29               26.80  792         3  4/10  36.50  34.20  70.70 

Total  .$409.08  12,177       *3  4/10  $442.16  $414.62  $S5G.7S 

•Average. 


5  1/20 

4% 

5  6/10 

6  9/10 
8  9/10 

»7  1/40 


Two  rollers  were  kept  at  work  cont  lO'i" 
one  on   the  dump   and   one  most  of   ' 
on   completed   work   rolling   the  shoi'- 
prevent  movement  of  the  subgrade.    . 
and  subgrade  work  was  handled  by  tl  - 
crew  under  the  grade   overseer.    Th '" 
portion    of    the    work    of    the    spread- 
passing   the    excess    screenings   out  ( 
shoulders  and  shaping  them,  as  after 
practice    the    spreader     wagons    drop, 
metal  practically  m  place. 

The  24-in  concrete  tile  were  made  ■' 
crew  and  some  of  same  installed  on  "  ■ 
Two  men  worked  at  the  tile  molds,  th'  - 
gate  being  taken  from  the  sand  gravel " 


,IJ, 
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A  1 'S'/i  f"i^  ■^^'•*s  used,  tlie  tile 
n  walls,  lap  joints,  and  being  rein- 
tti  steel  car  wire  so  spaced  as  to 
1  8  ins.  c  to  c  when  the  tile  are  in- 
'he  labor  cost  on  the  tile  was  about 


out  in  the  sprir^.y  rm.I  tbvn  rolled;  no  stone 
was  added.  It  tojk  ,i  ni;in  and  team  2M:  days 
to  reshape  the  road  .•i:i,l  ti.e  roller  worked  on 
it  a  week.  By  this  treatment  it  was  brought 
to  as   good   condition  as  when  constructed. 


'  r 

1 

I 

\m 

■ 

Fig. 


1 General    View   of    Furnas   Pneumatic   Street  Cleaning  Machine, 


L-h  or  22'/2  cts.  per  foot.     Some  data 
•ork  of  the   tile   crew   are   given   in 

u"  wages  of  this  main  construc- 
was : 
30  cts 


I  n 


per  hour. 
25  and  27M;  cts.  per  hour. 
L'fl  to  2,1  cts.  per  hour. 
.  ;;0  cts.  per  hour. 
.  ts.  per  hour. 
I.  i;  and  20  ols.  per  hour. 
!■  osl>  17  cts.  each. 
1  St  $4.50  f.  0.  b.  scow  at  cimp. 

it  md  data  on  the  work  of  the  main 
n)ion  crew  are  given  in  Tables  III,  IV 
,'  I  view  (Fig.  3)  taken  in  front  of  the 
1;  looking  towards  the  crusher  gives  a 
i,a  of  the  plant  installation.  The  costs 
£  expenditures  only,  no  interest  and  de- 
It' i  being  included.  Two  noteworthy 
11^ 'S  cfifected  over  former  methods  are 
nl  the  cement  tile  which  cost  45  cts.  per 
o[;he  job  as  compared  to  $1.76  per  foot 
w;  paid  formerly  for  pipe  of  the  sarne 
■  e  tile  stood  up  under  tlie  engines  with 
in  exception  and  tlie  former  installations 
i  .  five  instances. 

evork  of  the'  minor  crews  .shown 
s  I  mainly  in  culvert  installation,  and  in 
ii  concrete  head  walls. 

oorts   were   made   by   all   overseers 

rs  to  the  foreman,  these  were  an- 

daiiy  report  from  the  foreman  to 

These    reports     are     on     standard 

!5   which    show  the   costs   and   ac- 

!;icnt  for  the  day.    These  reports  are 

with  time  books  and  supply  accounts 

ftj  and  the  tables  above  given  are  coni- 

I  lom  them. 

ment  on  the  crushed  grave!  of  this 
robably  in  order.  The  community 
■  "w  opening  up  to  general  settlement, 
I'lminous  roads  would  be  too  heavy  a 
k' for  roads  of  the  character  of  this  ex- 
icj  also  it  is  a  question  whether  traffic 
r^  s  that  type.  Observation  of  roads  con- 
c(  under  specifications  similar  to  the 
«  nd  which  have  been  in  use  three  years 
c\  that  the  roads  built  from  stone  ex- 
tc  from  gravel  and  bound  with  their 
v'  earth  stand  the  combined  auto  and 
iO'afiic  they  receive  better  than  field  stone 
'^',m.  In  the  main,  the  stone  is  a  very 
Milestone  which  stands  abrasion  compara- 
h.-ell.  Most  of  the  local  gravel  pits  have 
a'-clay  hard-pan  filler  and  the  capillary 
■Ki'  of  the  clay  seems  to  make  it  consid- 
Mof  a  dust  retainer.  Furthermore  this 
c  f  construction  permits  of  economical 
aiby  unskilled  labor.  In  one  instance  a 
!t'  of  3  miles  which  had  become  slightly 
'(^was  honed  while  the  frost  was  coming 


A  Pneumatic  Street  Cleaning  Machine. 

Dustlcss  street  clcaniu.i;  aiul  resulting  dust- 
less  streets  are  the  great  desidcratums  of  all 
municipal  officials,  jilany  machines  have  been 
designed  for  the  purpose  of  producing  these 
desired  results.  It  is  only  in  recent  years, 
however,  that  engineers  have  turned  their  at- 
tention to  producing  a  street  cleaning  machine 
which  should  act  on  the  vacuum  cleaning  prin- 
ciple. One  of  these  machines  whicli  has  been 
perfected  lately  is  the  Furnas  pneumatic  street 
cleaning  machine.  This  was  described  by  Mr, 
C.  A.  Tripp,  consulting  engineer,  Indianapolis, 
Ind.,  in  a  paper  presented  at  a  recent  meeting 
of  the  Indiana  Engineering  .Society  and  from 
his  paper  we  have  taken  the  matter  that 
follows : 

The  illustration.  Fig,  1,  shows  a  general 
view  of  the  machine,  which  is  of  the  automo- 
bile type,  propelled  by  a  gasoline  engine.  The 
sweeping  hood  is  shown  resting  on  the  street. 
This  is  preceded  by  a  set  of  coarse  bi-ushes_or 
rather  scratchers,  which  loosen  any  dirt  which 
mav  be  stuck  to  the  street  surface.  The  dirt  is 
taken  up  and  deposited  in  the  dirt  box,  the 
bottom  of  which  consists  of  two  doors  which 
can  be  dropped  for  depositing  the  load.  The 
small  boiler  shown  furnishes  a  supply  _ot 
steam  which  dampens  the  dirt,  aiding  in  its 
separation  from  the  air,  and  also  forms  it  into 
a  dustlcss  mat  or  cake  in  the  box,  so  that  no 


taken  out  to  provide   for  leakage,  as  will  be 
explained  later. 

The  sweeping  hood  consists  of  an  inner  and 
an   outer   portion.     The   outer   portion   is   in- 
closed by  short  curtains  or  lines,  made  of  can- 
vas, to  which  small  plates  of  iron  are  riveted. 
These  plates  serve  to  weight  down  the  canvas 
and  also  to  lake  the  wear  due  to  dragging  on 
the  street.     They   arc   sufficiently   light,  iiow- 
ever,   to  pass  over  the  dirt   and  not  act  as  a 
brush  or   scraper.     The  inner  portion  is  sep- 
arated  from   the   outer   portion   on   the   front 
side  bv  a  similar  line,  but  on  the  rear  side  by  a 
metal  strip  which  runs  at  a  distance  of  about 
%   in,    from   the  street   surface.     This  is  the 
real  sweeping  point.     The  air  comes  down  in 
the    outer    portion    at    a    comparatively    low 
velocity  and  at  substantially  atmospheric  pres- 
sure.   The  inner  portion  is  under  the  full  suc- 
tion of  the  fan.    The  air  rushing  through  this 
narrow  opening  at  high  velocity  and  in  a  di- 
rection practically  parallel  with  the  street  picks 
up  the  dirt,  which  is  then  carried  up  through 
the  opening  in  the  center  of  the  inner  portion. 
As  shown  this  opening  is  connected  directly 
to  the  fan  suction.    From  the  fan  the  air  and 
dirt  enter  the  centrifugal  separator,  which  is 
directlv    above    the    dirt    box.     Here    a    small 
amount  of  steam  is  blown  in,  as  previously  de- 
scribed.    After  the  air  has  deposited  the  dirt 
picked  up  from  the  street  it  leaves  by  the  cen- 
ter tube  and  returns  directly  to  the  outer  por- 
tion of  the  hod.     Within  the  center  tube  by 
which  the  air  leaves  the  separator  is  a  small 
pipe,  wliich  is  open  at  the  lower  end,    A  small 
amount   of  the  air  leaves  by  this  pipe,   which 
leads  to  the  ash  pit  of  the  boiler.    The  amount 
of  air  taken  out  throu.gh  this  pipe  is  equal  to 
the  inward  leakage  to  the  outer  portion  of  the 
hood. 

The  pressure  in  the  separator,  and  hence  the 
amount  of  air  leaving  by  the  small  pipe,  is 
controlled  by  the  damper  shown  in  the  pass- 
age between  the  separator  and  the  hood.  In- 
directly this  determines  the  pressure  in  the 
outer  portion  of  the  hood,  which  is  main- 
tained at  or  slightly  below  that  of  the  atmos- 
phere, so  that  any  leakage  is  inward,  thus  pre- 
venting dust. 

The  small  steam  boiler  serves  a  double  pur- 
pose. Steam  added  to  the  dirt  and  air  as  it 
enters  the  separator,  increases  the  weight  of 
the  dust  particles  and  thus  aids  in  the  sep- 
aration. It  also  dampens  the  mass  of  dirt 
so  that  dust  is  prevented  when  dumping.  The 
air  returning  to  the  hood,  and  therefore  the 
air  leaving  the  separator  by  the  small  off- 
take pipe,  carries  a  line  dust  which  it  is  very 
difficult  to  separate.  The  fire  in  the  boiler 
serves  as  an  cftective  filter  for  removing  this 
from  the  small  volume  of  air  which  must  be 
discharged,  while  the  air  acts  to  produce  draft 
for  the  fire.. 

The  power  equipment  consists  of  a  Cx6  4- 
cylindcr  engine,  located  at  the  forward  end  of 


dust  is  made  when  dumpin 

into  wagons.  ,  ... 

The  sectional  view,  Fig.  2,  shows  the  air  cir- 
culating svstem,  which  is  the  interesting  anc^ 
all  important  part  of  the  machine.  The  general 
plan  is  that  the  air  used  for  sweeping  is  re- 
circulated, being  used  over  and  over  again 
with  the  exception  of  a  small  amount  which  is 


Fig.  2 Sectional  View  of  Machine. 

or  when  loading 


the  machine.  The  sweeping  fan  is  driven 
from  the  rear  end  of  the  engine  shaft  through 
a  cone  clutch  and  spur  gears  running  in  oil 
The  power  for  propulsion  is  taken  from  the 
front  end  of  the  shaft  and  transmitted 
through  a  friction  drive  and-  diiTerential  jack 
shaft  to  the  rear  wheels.  The  maximum 
spread  of  travel  is  SVi  miles  per  hour,  which 
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may  be  reduced  by  the  friction  transmission, 
as  required  by  the  condition  of  the  street  be- 
ing  swept. 

The  machine  is  operated  by  two  men.  The 
driver  controls  the  steering,  and  propulsion 
and  fan  speeds.  The  operator  controls  the 
pressures  in  the  air  system,  raises  and  lowers 
the  hood  as  required  by  means  of  the  two 
levers  shown,  fires  the  boiler  and  dumps  the 
dirt. 

For  average  conditions  this  machine  will 
sweep  1.5  to  18  great  squares  of  10,000  sq.  ft. 
per  hour. 


The  Utility  of  Coke  Oven  Tars  as  Road 

Materials.'^ 

The  rapidly  increasing  use  in  this  country 
of  refined  coal  tar  in  the  treatment  an  1  con- 
struction of  roads  and  the  fact  that  an  im- 
mense quantity  of  coal  tar  will  ultimately  be- 
come available  for  this  purpose  through  the 
installation  of  by-product  coke  ovens  make 
it  highly  desirable  to  obtain  accurate  in- 
formation as  to  the  properties  of  coke-oven 
tars   which  are  being  produced  at  present. 

\\'hile.  in  the  manufacture  of  coal  gas.  the 
production  of  tar  is  absolutely  unavoidable, 
this  is  not  true  of  the  manufacture  of  coke 
for  metallurgical  purposes.  There  are  two 
general  types  of  coke  ovens  in  use  at  pres- 
ent, in  one  of  which  no  attempt  is  made  to 
recover  the  volatile  products  of  the  coal. 
This  is  the  oldest  form  of  oven,  known  as  the 
"beehive,"  and  is  extensively  used  in  this 
country  today.  Coke  ovens  in  which  the  by- 
products are  saved  are  now  used  to  some 
extent  in  this  country,  and  sooner  or  later 
will  undoubtedly  replace  the  old-style  oven 
entirely,  and  thus  increase  our  output  of  tar 
enormously.  With  the  development  of  the 
road-tar  industry,  which  promises  to  con- 
sume vast  quantities  of  tar,  and  the  necessity 
for  refining  such  tars  before  use,  the  general 
adoption  of  by-product  ovens  is  only  a  mat- 
ter of  time.  What  this  will  mean  in  the  in- 
crease in  tar  production  can  be  imagined  from 
the  fact  that  in  1908,  out  of  a  total  of  over 
26,000,000  tons  of  coke  produced  in  coke 
ovens,  only  a  little  over  4,000,000  tons  were 
obtained  from  by-product  ovens.  About  22,- 
000,000  tons  of  coke  were,  therefore,  pro- 
duced without  recovery  of  the  tar.  As  the 
average  yield  of  coke  per  ton  of  coal  was  66 
per  cent,  this  would  represent  the  consump- 
tion of  over  3.3,000,000  tons  of  coal.  Upon 
the  basis  of  a  yield  of  10  gals,  of  tar  per  ton 
of  coal,  it  may  be  seen  that  over  330.000.000 
gals,  of  tar  were  lost  in  1008  which  might 
have  been  saved.  As  the  actual  production  of 
coal  tar  both  from  coke  ovens  and  gas 
houses  amounted  to  about  101,000.000  gals.. 
it  is  evident  that  over  three-fourths  of  our 
possible  production  of  tar  as  a  by-product 
was  lost  during  that  year.  At  a  valuation  of 
2%  cts.  per  gallon,  this  means  a  loss  of  over 
$8,000,000.  At  a  conservative  estimate,  the 
tar  lost  each  year  from  nonrecovery  coke 
ovens  is  sufficient  to  build  9,000  miles  of  tar 
macadam  road  1-5  ft.  wide. 

In  order  to  determine  the  character  of  coke- 
oven  tars  at  present  being  produced  in  the 
United  States,  it  was  first  necessary  to  obtain 
samples  from  all  of  the  known   plants. 

From  a  total  of  31  manufacturers  to  whom 
questions  were  submited  30  replies  were  re- 
ceived, but  4  of  these  reported  their  plants 
as  not  in  operation.  The  remaining  26  fur- 
nished samples  of  their  crude  tar  for  ex- 
amination and  answered  the  questions  in  so 
far  as  they  were  able.  Upon  receipt  of  each 
sample  the  entire  contents  of  the  package 
were  thoroughly  mixed  and  a  representative 
sample  taken    for  analysis. 

The  statements  relative  to  the  maximum 
temperature  to  which  the  coal  is  brought  dur- 
ing distillation  indicate  that  two  of  the  plants 
run  below  970°  C.,  that  a  total  of  22  run  not 
over  1,150°  C.  that  9  run  from  950°  C.  to 
1.150°  C,  and  that  only  5  run  above  1,150°  C. 
The  maximum  temperature  of  firing  the  re- 
torts  is,  however,   reported   in   most  cases  as 

•Abstracted  fi'om  a  circular  prepared  by  Pre- 
vost  Hubbard,  Chemist  T.  S.  Office  of  Public 
Jtoads,  and  issued  by  tbat  offVce. 


being  higher   than   the  maximum   temperature 
to  which  the  coal  is  brought. 

The  maximum  percentage  of  free  carbon 
reported  is  from  16  to  24  per  cent,  but  17 
manufacturers  reported  the  maximum  per 
centage  of  free  carbon  as  being  12  per  cent 
or  under,   and  only  4  as  16  per  cent  or  over. 

.Analyses  of  the  samples  received  were 
made,  the  work  consisting  in  determining  the 
specific  gravity,  free  carbon,  or  organic  mat- 
ter insoluble  in  c.  p.  carbon  disulphide  upon 
a  15-minute  digestion  at  room  temperature, 
material  soluble  in  carbon  disulphide,  per- 
centage of  ash,  and  percentage  of  different 
fractions  obtained  by  distilling  a  250  c.  c. 
sample  in  a  750  c.  c.  tubulated  glass  retort 
with  the  thermometer  so  placed  that  the  top 
of  the  bulb  was  level  with  the  bottom  of 
the  juncture  of  the  stem  and  body  of  the 
retort. 

The  gravities  of  the  samples  examined 
range  from  1.133  to  1.214  and  that  the  great 
majority  are  lower  than  1.200.  This  in  itself 
indicates  low  percentages  of  free  carbon. 
The  minimum  percentage  of  free  carbon  was 
2.73,  the  maximum  16.80,  .and  the  average  for 
the  26  samples  8.,38.  Eighteen  samples  con- 
tained less  than  10  per  cent  of  free  carbon 
and  8  more  than  10  per  cent,  .\bout  two- 
thirds  of  these  products  might,  therefore,  be 
considered  as  low-carbon  tars  and  the  other 
third  as  medium-carbon  tars.  The  amount 
of  ash  in  no  case  exceeded  0.16  per  cent,  and 
in  most  cases  it  was  practically  nil.  This  is, 
of  course,  also  true  of  practically  all  gas- 
house  coal  tars.  The  percentage  of  water 
present  varied  from  a  trace  to  10.1  per  cent 
by  volume,  but  in  only  3  instances  did  it 
exceed  5  per  cent.  It  is  of  interest  to  note 
that  14  of  the  pitch  residues,  remaining  after 
distillation  had  been  carried  to  315°  C,  were 
cither  soft  or  plastic — a  condition  which  has 
seldom  been  noticed  by  the  author  in  the 
distillation  of  gas-house  coal  tars.  The  arnount 
of  solids  which  crystalized  or  precipitated 
out  of  the  different  fractions  was  found  to 
vary  greatly. 

Results  were  also  calculated  upon  a  water- 
free  basis — i.  e.,  the  percentages  are  expressed 
in  terms  of  the  actual  tar  exclusive  of  water. 
Considering  these  products  according  to  type, 
the  tar  produced  by  the  Koppers  ovens  con- 
tained the  lowest  percentage  of  free  carbon, 
the  Semet-Solvay  tars  the  next  lowest,  the 
United  Otto  next,  the  Otto  Hoffman  next, 
and  the  mixed  tar  from  the  United  Otto  and 
Rothberg  ovens  contained  the  highest  per- 
centage of  free  carbon.  For  the  sake  of  com- 
parison the  minimum,  maximum,  and  average 
percentages  of  free  carbon  for  each  of  these 
types  are   shown  in  Table  I. 

TABLE  I.— PERCENTAGE  OF  FREE  CARBON 

IN    COKE-OVEN    TARS. 

(Water- tree   basis.) 

Percentage  of  free  carbon. 

Mini-       Maxi-  Av- 

Tvpe  of  oven.-                      mum.       mum.  erage. 

Koppers    2.81           3.9.5  3.38 

Semet-Solvav    4.04           9.00  6.74 

rnited   Otto 5.26         12.55  9.00 

Otto  Hoffman    S.62         14.69  12.16 

Otto  Hoffman  and  United 

Otto  (mixed)    11.51         13.52  12.51 

United  Otto  and  Rothberg 

(mixed)    17.17         17.17  17.17 

The  percentages  of  various  fractions  for 
the  different  types  of  tars  overlap  to  such 
an  extent  that  no  detailed  comparison  will  be 
made.  The  maximum,  minimum,  and  aver- 
age total  distillates  to  315°  C.  for  the  different 
types  are.  however,  given  in  Table  II. 

T.\BLE   II.— PERCENTAGE    BY    VOLUME    OF 

TOTAL  DISTILLATE   TO  31j'   C.   IN 

COKE-OVEN  TARS. 

(Water-free   basis.) 

Percentage  by  volume. 
Mini-       Maxi-       Av- 
Tvpe  of  oven.  mum.       mum.     erage. 

Koppers    30.5  36.0  33.3 

Semet-Solvay    22..6  40.S  29.9 

United  Otto 25.6  38.5  32.6 

Otto   Hoffman 25.3  43.6  36.0 

Otto  Hoffman  and  United 

Otto  (mixed)    19.9  32.1  26.0 

United  Otto  and  Rothberg 

(mixed) 26.9  26.9  26.9 

From  this  table  it  is  evident  that  wide 
\-ariations   exist   in   the  relation   of   total   dis- 
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tillate  to  pitch  residue  in  the  coke-01,  ► 
produced  in  this  country,  and  this  "  '^' 
true  of  different  tars  produced  by  t^  "^ 
type  of  oven.  ]  "^ 

Straight    coal-tar    road    hinders   oriffi 
coal    tars    are    usually   manufactured     ?i 
jecting    the    crude    material    to   a   prdc, 
distillation  with  or  without  steam  or  lr    ° 
tation.     Distillation   is  carried  to  the  Lf^' 
which  the  residuum  remaining  in  the  in  V 
obtained    the    desired    consistency   atom 
temperatures,   and   this   involves   the  L? 
of  certain   of   the   more   volatile  oilsU 
in   the  crude  material.     For  use  in  c 
tion    work    a    soft   and    almost    fluid  tch 
often    produced,    and   the   consistency  ^  thi 
pitch    is    controlled    by    means    of   a  \m1 
point  or  float  test.     When  the  crude  f  run 
abnormally   high   in    free    carbon,  it  iV 
times  mixed  with  crude  water-gas  tai  , 
distillation.      Water-gas    tar   contains 
low  percentage  of  free  carbon,  and  by- 
ly    proportioning    the    two    a    product - 
tained,  upon  distillation,  which  does  n  , 
more  than  the  maximum  limit  of  freia 
set    by   manufacturers.     What   the  mi, 
limit   should   be   is    a   much   mooted    ,■. 
among  those  who  have  given  thought , 
matter.     The    governing    consideratio 
(V    What  is  the  most  economical  lirr  • 
the  standpoint  of  manufacture?  and  (: V 
is  the  proper  limit  with  regard  to  the- 
tion   of  the  product  as  a   road  materi- 
a  number  of  reasons,  which  it  is  unn;s 
to    mention    in    this    circular,    an    exi- 
high-carbon   tar   is   difficult  to   distill    - 
and.   with    other   things   equal,   the  In  r 
percentage   of   carbon   the   easier  and  1. 
the  distilling  process.     From   this  sta  p 
therefore,  by-product  coke-oven  tars  ■ 
adapted  to   the   manufacture  of  road  n 
Moreover,  because  of  their  low  perceic 
free  carbon,  they  may  be  employed  in  r 
ner   similar  to  water-gas  tars,  when  iJs 
sired    to    utilize    a    crude    high-carbon.-!: 
the  production  of  a  medium-carbon  t 
binder. 

In    an    ordinary   road   tar   for  use 
struction   work   where   free  carbon  is  -e 
to   the  extent  of   about  20  per  cent,  t 
portion   of   total   distillate,   below  315'C 
pitch  residue  is  approximately  1  to  4.V 
this   relation   exists  the   pitch   residue 
and  brittle.     A  residue  which  is  soft 
tic    is   to    be    preferred,    as    it   would  d: 
longer  life  during  service,  and  wherei: 
residue  is   present  the  proportion  of  ".: 
would    naturally   be    lower    for   a  givj 
sistency,   as   the  distillates  may  be  co:J< 
as  fluxes   for  the   residues. 

In   conclusion   it   may  be   said   thatndici- 
tions  point  strongly  to  the  fact  that  Ip. 
uct    coke   ovens    will    eventually   play    i 
important  part  in  the  road-material  in- 
The    future    demand     for     economica  ; 
minous  road  -binders  in  the  United  St:s 
undoubtedly    exceed    the    supply,   and   i- 
spite  of  the  natural  increase  in  petrole:i 
asphalt  road  binders.     If  such  is  the  ce. 
present  loss  of  enormous  quantities  o!ar 
say    nothing    of    gas    and    ammonia,   o^ 
of    the    use    of    beehive    ovens,    is   air- 
worthy   of    the    utmost    consideration  n  .... 
part    of    all    who    are   interested   in  t  con- 
servation of  our  resources. 


Chief  Irrigation   Engineer.— Thert  s  ex- 
isting a  vacancy  in  the  position  of  Chitp 
neer,   Indian   Irrigation   Service,  at  $4(' 
annum.     The   government    is    endeavinf 
find  the  test  available  man  for  this  w< 
lias    no    particular    individual    in    vie 
qualifications  and   fitness  of  aoplicants  il 
determined   by   a   board   of   experienct  e 
neers.     Qualified    persons    interested    ^  '^ 
quested  to  communicate  with  the  Civil  W" 
Coirimission   at  Washington.     It  is  deed  to 
fill  the  vacancy-  as  soon  as  possible. 


Civil  Service  Examinations. — TheJ.  ^ 
Civil  Service  Cennnissioii  announce  emula- 
tions .April  3  to  fill  the  positions  of  !al  afry 
assistant  in  ceramics,  and  junior  electiijf^ 
■gineer  at  salaries  rarigir^  from  $900  tfl."'"' 
per  anntrm. 


am  13.  1912. 
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VATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Rdew  of  the  Methods  of  Disposal 

;,i  lunicipal  Refuse —  Progress  of 

e  Art — Data  of  Operation  of 

Cleveland  and  Buffalo 

Plants. 

V   30rt  on  the  refuse  disposal  problems  in 

(y  of  Toronto   recently   was    made   by 

rr ;  and  Gregory,  consulting  engineers,  ol 

w  ork  City.    A  full  statement  of  the  en- 

ee    recommendations  to  the   city   will   be 

eni  this  journal  of  March  27.    The  report 

:>   review   of   the   methods   of   refuse 

hich  have  been  applied  to  conditions 

.mtry.  with  special  reference  to  gar- 

e,  ibbish  and  ashes.    The  progress  of  the 

f-e  and  in  Europe,  is  traced  and  summed 

■k  data  relating  to  the  operation  of 

iid  reduction  plant  and  to  the  Buf- 

;  aerating  plant  are  given.     The  matter 

<\  h  given  is  abstracted   from  the  report. 

COLLECTIOX   OF  REFUSE. 

«  ige  should   be  collected  in   water-tight 

prevent  the  dripping  of  the  liquids 

-treets    and    pavements,      and      the 

uld  be  covered   in   order  that  the 

ay  be  transported  in  as  inoffensive 

as  possible.     The  wagons  should  be 

washed  each  day,  inside  and  out- 

cp  them  in  a  clean  condition.  With 

'Flections  and  clean  covered  wagons 

;i  be  transported  through  the  streets 

iilense.     The   only   remaining   objec- 

I     the  separate  collection  of  garbage  is 

'^•'acle  in   which   the   garbage   is  kept 

removal.    These  receptacles  should 

ght  and  covered,  not  only  to  keep 

n  erial  from  sight,  but  to  confine  possible 

-  rA   to   prevent   the   breeding   of    flies. 

'Me  receptacles  and  reasonable  care 

•  of  the  householder  offensive  con- 

'i  not  e.xist.  but  it  is   safe   to   say 

garbage,  rubbish  and  ashes  are  col- 

:lier,  as  is  generally  done  in  Europe, 

nditions  are  less  likely  to  occur. 

,nd  also  ashes,  especially  the  latter, 

collected   in   wagons   also   provided 

kind  of   covering,   to   prevent   the 

i   li  light  material  from  being  blown  in- 

h  streets,  as  it  is  this  material,  especially 

■  .separate  collection,  which  may  cause  a 

ae      While   it   is   almost    impossible    to 

'Tie  dust  from  arising  when  dumping 

.'1   into   the    wagons,    especially    on 

^,     still,      w-ith     suitable     wagons, 

and  care   in   dumping,   this   should 

:ly  eliminated. 

'ative  merits  of  a  separate  or  com- 

ction  of  the  garbage,   rubbish   and 

ar  as  the  collection   alone  is  con- 

c  advantages   are  in   favor  of   the 

1  collection,  but  a  decision  as  to  which 

h    should  be  adopted  depends  upon  the 

sji  as  to  the  final  disposal  of   the  ma- 

I  DISP0S.\L  OF  GARBAGE. 

r<  ii^  to  Swine. — The  feeding  of  garbage, 
~  rcsh,  to   swine    was   one   of    the    first 
:   disposal  ever  used.     It  is  still  in 
T  less,  and  is  the  common  method 
in  many  of  the  small  and  medium- 
unities  in  the  Xew  England  States. 
:Tiethod    of    disposal     the     garbage 
ih.  must  be  collected  and  delivered 
must  be  kept  free  from  rubbish  and 
'ireiuse    which    would    injure    its    food 
10  Where  it  can  properly  be  carried  out 
ecems  to  ber  according  to   Dr.    Chapin 
■  Jiy  other  healtli  authorities,  no  serious 
■  '   this  method   of   disposal,   either 
ygienic  or  commercial   standpoint, 
ihle  revenue  may  be  derived  from 
:   garbage   for    feeding   and    under 
Jitions  the  revenue  may  be  greater 
Mom  all  other  methods  of  disposal.  This 
N.  however,  is  only  applicable  where  the 
-  are  such   that  the   sanitary  quality 


of  the  food,  with  resiieot  l'^  di-c.iM-  mm,-,  and 
odors,  can  safely  be  guar.le.i  and  maintained, 
and  which  conditions  e.xchuk-  it  from  adoption 
m  large  cities,  except  in  the  case  of  restau- 
rants and  hotels,  where  a  restricted  private 
collection  can  be  secured. 

DumpDiy  as  I'llling. — The  dumping  of  gar- 
bage to  fill  up  land  is  objectionable  and  es- 
pecially so  if  the  amount  of  garbage  thus  dis- 
posed of  is  large.  The  material  putrefies  rap- 
idly, emits  otTensive  odors  and  produces  a 
nuisance.  When  nii.xed  with  other  refuse,  es- 
pecially ashes,  the  results  are  not  so  bad. 
If  the  proportion  of  ashes  is  quite  large  and 
the  dumping  ground  remotely  located,  it  is 
even  possible  to  thus  dispose  'of  the  material 
without  oft'ense  or  objection.  In  large  cities 
favorable  conditions  for  the  disposal  of  gar- 
bage by  this  method,  especially  in  summer, 
are  seldom  met  with.  Filled  ground  made 
with  material  containing  garbage  cannot  be 
used  for  permanent  improvements  until,  after 
niany  years,  the  material  has  gradually  and 
firmly  settled.  Structures  cannot  be  built  up- 
on it,  and  even  when  streets  or  roads  are  built 
over  it,  unsatisfactory  results  are  obtained,  as 
the  pavements  settle  unevenly  and  constant 
repair  work  is  required. 

Trench  Burial. — Garbage  is  sometimes  dis- 
posed of  by  burial  in  the  ground.  Trenches  of 
convenient  w-idth  and  a  foot  or  more  in  depth 
are  first  dug,  the  garbage  is  then  dumped  into 
them  and  covered  with  the  dirt  which  was  re- 
moved from  them.  If  the  work  is  done  care- 
fully and  the  garbage  covered  quickly  it  is 
possible  to  thus  dispose  of  it  without  produc- 
ing a  nuisance.  The  garbage  gradually  decays 
below  the  ground  and  after  some  years  the 
ground  may  be  used  again  for  the  same  pur- 
pose. The  city  of  Berlin  and  many  small 
towns  in  the  United  States  use  this  method. 
Owing  to  the  fact  that  generally  a  large  area 
of  land  is  required  and  the  cost  of  haul  to 
such  area  is  excessive,  as  land  for  this  purpose 
generally  cannot  be  obtained  within  a  short 
distance,  it  rarely  is  found  that  this  method 
of  disposal  can  be  used  advantageously  in  the 
case  of  large  cities. 

Ploughing  the  Soil. — Under  certain  condi- 
tions, garbage  may  be  ploughed  into  certain 
kinds  of  soil  with  satisfactory  results,  and  the 
fertility  of  the  ground  more  or  less  increased. 
Large  areas  of  land  are  needed  and  careful 
management  required.  It  is  rare  that  this 
method  of  disposal  is  applicable  for  large 
cities. 

Dumping  Into  Large  Volumes  of  Water.— 
It  is  sometimes  possible  to  dispose  of  garbage 
by  dumping  it  into  large  volumes  of  w-ater. 
If  this  can  be  accomplished  at  a  sufficient  dis- 
tance from  shore  in  a  large  voluine  of  water, 
and  if  the  water  is  of  sufficient  depth  to  pre- 
vent the  material  w-hich  will  sink  from  ac- 
cumulating to  such  an  extent  as  to  interfere 
with  navigation  or  produce  foul  deposits,  and 
if  the  currents  and  winds  are  such  that  the 
floating  material  will  not  drift  or  be  blown 
back  to  the  shore,  garbage  may  be  thus  dis- 
posed of  without  offense.  It  is  seldom,  how- 
ever, that  conditions  are  such  that  this  meth- 
od of  disposal  can  be  used  and  give  satisfac- 
tory results. 

Incineration. — Until  the  middle  of  the  last 
century  cities  disposed  of  their  general  refuse 
simplv'  by  dumping  and  filling  up  low  land. 
Garbage,  when  fresh,  was  used  chiefly  for 
feeding,  and,  when  stale,  was  mixed  with  other 
refuse  and  dumped.  About  30  years  ago  Eng- 
land began  to  improve  on  this  method  by  in- 
troducing incinerators.  It  was  found  that  do- 
mestic refuse  consisting  of  garbage,  rubbish 
and  ashes,  when  mixed  in  the  pits  of  "mid- 
dens." contained  a  sufficient  amount  of  com- 
bustible matter  to  burn  without  the  addition 
of  fuel. 

The  Frver  furnace  at  Xottnigham,  built  in 
1875.  was  the  first  successful  city  refuse  in- 
cinerator. It  consisted  of  a  series  of  cells, 
each  being  about  5  ft.  square,  having  a  grate 


sloping  toward  the  front  and  fed  through  a 
hopper  at  the  rear.  The  success  of  this  fur- 
nace was  sufficient  to  cause  in  England  a  rapid 
growth  of  refuse  incineration.  Today  it  is 
the  only  method  of  refuse  incineration  prac- 
tised in  that  country.  Many  improvements  in 
the  details  of  construction  and  operation  have 
since  been  made.  About  14  years  ago  the 
burning  of  refuse  was  introduced  into  Ger- 
many and  Belgium ;  some  years  later  it  was 
introduced  into  Paris,  and  it  is  now  favored 
quite  generally  in  Europe  and  wherever  city 
refuse  is  to  be  destroyed. 

In  .■\merica  the  best  of  the  early  methods 
practised  were  feeding  garbage  to  swine  ,and 
dumping  the  other  refuse.  Due  to  the  fairly 
good  condition  of  our  soil,  city  refuse  has 
not  been  much  used  for  fertilizing  purposes. 
When  it  became  apparent  that  only  fresh  gar- 
bage could  safely  be  fed  to  animals,  and  that 
in  large  cities  it  was  difficult  to  collect  and 
dispose  of  garbage  so  rapidly  that  it  could  be 
fed  in  a  fresh  state,  other  methods  of  dis- 
posal were  sought.  On  account  of  the  nuis- 
ance caused  by  the  early  putrefaction  of  gar- 
bage, efforts  were  made,  chiefly  in  the  large 
cities,  to  find  some  other  way  of  disposing  of 
this  part  of  the  city's  refuse  properly,  and  no 
attention  was  given  to  the  other  parts,  which 
were  usually  dumped  anywhere  at  the  least 
possible  cost. 

The  first  of  these  methods  of  garbage  dis- 
posal was  incineration,  and  the  Engle  furnace, 
built  in  Milwaukee,  was  the  first  one  to  be 
introduced  in  .America.  Due  to  the  large 
amount  of  moisture  contained  in  garbage,  if 
not  mixed  with  rubbish  and  ashes,  which  per- 
mits much  of  the  moisture  to  evaporate,  it 
was  found  necessary  to  add  fuel,  such  as  coal, 
and  the  Engle  furnace  as  well  as  almost  all  of 
the  subsequent  variations  of  it.  used  coal  in 
greater  or  less  quantities  to  assist  combustion. 
It  will  be  evident  that  the  addition  of  coal 
represents  in  some  cases,  a  large  expense.  It 
is.  therefore,  somewhat  strange,  that,  for 
many  years,  no  furnace  was  designed  on  well 
known  principles  which  would  burn  the  gar- 
bage in  a  way  so  that  the  amount  of  coal 
would  be  reduced  to  a  minimum  or  made  en- 
tirely superfluous.  It  is  not  necessary  to 
mention  here  the  many  types  of  furnaces  that 
have  been  suggested  and  erected  in  .America 
and  which  have  been  operated  for  a  while. 
.•Mmost  none  of  the  earlier  cnes  have  stood 
the  test  of  time  and  efliciency,  and  none,  until 
a  very  few  years  ago,  demonstrated  their  ca- 
pacity to  permanently  maintain  a  satisfactory 
disposal  at  low  cost. 

A  modern  refuse  incinerator  consists  of 
one  or  more  furnaces  in  which  the  refuse  is 
burned,  together  with  other  devices  for  in- 
suring satisfactory  results.  The  furnaces  are 
built  of  brickwork  and  fitted  with  one  or  more 
grates,  the  refuse  being  charged  into  the  fur- 
naces either  from  above  or  from  the  front  or 
back,  depending  on  local  conditions  and  the 
type  of  furnace  adopted.  An  artificial  draft 
is  produced  either  by  steam  blast  or  by  a 
forced  draft  of  hot  air,  in  order  to  ensure  a 
high  temperature  and  the  destruction  of  of- 
fensive odors.  From  the  furnace  the  hot 
gases  pass  through  a  large  combustion  cham- 
ber, in  which  also' the  dust  is  allowed  to  settle 
out.  If  power  is  to  be  produced  at  the  incin- 
erator the  hot  gases  from  the  combustion 
chamber  first  pass  through  a  boiler  and  then 
through  a  regenerator  and  on  to  the  chimney 
and  atmosphere.  The  air  used  in  the  forced 
draft  first  passes  through  the  regenerator 
where  it  is  heated  by  the  hot  waste  gases  on 
their  way  to  the  chimney. 

In  most  refuse  incinerators,  especially  in 
Europe,  the  steam  generated  in  the  boilers  is 
utilized  to  produce  power,  which  latter,  be- 
sides operating  the  works  themselves,  is  fre- 
quently used  either  for  operating  sewage 
pumping  machinery  or  for  generating  elec- 
tric current  for  lighting  purposes.  The  exact 
amount  of  water  which  can  be  evaporated  into 
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TABLE   I.— ANNUAL   COST   llF   OPERATION    OF    AND    INCOME    FROM    THE    GARBAGE    K  IN- 
DUCTION   WORKS  AT  CLEVELAND,  OHIO,  1905-1910. 

Year  190-j.  1906.         1907.        1908.        1909.        1910. 

PoDulatiori 46S.O00     486,000     506,000     5l'.5,000     543,000     ,-i60.6(;3 

Garbage  coliected,  tons'. '.''. ' 30.382       34,891       37,606       41.247       44,590       44.747 

Total  cost  of  works  to  enO  ol  i-urreiit  year $  70,495  $  85,328  $190,830  $223,782  $225,551  $232,108 

.-,/-\<^rp   ("\T^'  OPUI'  ATION  ' 

Operation  of  reduction  works -H^O       83,384       85,294       89,091       88,746       8,5,307 

Freight  on  raw  garbage' 'l-??!         ^'-So         5,824         6,22o         b,ii8i         b,2bij 

Unclassified     3.1°' ^o m 713 ih  ISw 

Total  (exclusive  of  interest  and  depreciation)..     $  62.168  $  8.S.744  $  91,289  $  96,029  $  O.S,430  $  91,754 

Interest  at  4  per  cent  on  cost  of  works $     2.820$     3.413$     7,633$     8,901$     9,022$     9,284 

Depreciation  charged  oft 3,154         3,918 9,902       18,093       16,156       16.591 

Total  cost  of  operation $  68,142  $  96,075  $108,821  $123,073  $120,608  $117,629 

From^saVe^of'product $  57.336  $  96,.351  $116,324  $143,711  $148,855  $173,322 

From  inventory  of  product ..,a63         S.694       ll,9i9         2,oS2       11.242       16,839 

Total    income   from   product $  62,899  $105,045  $128,303  $146,293  $160,097  $190,161 

Total  net  annual  income tJ  5,243  $     8,970  $  19.479  $  23,220  $  39,489  $  72,532 

♦From   Cleveland   to   reduction   works   at   Willow.     tDeficit. 


Steam  depends  on  the  character  of  the  refuse 
burned,  and,  without  attempting  to  set  exact 
liiTiits,  it  may  be  said  to  vary  approximately, 
where  conditions  are  not  unusual,  from  O.-j  to 
l.'J.j  lbs.,  per  pound  of  refuse  burned. 

Where  the  clinker  removed  from  the  fur- 
naces is  hard,  it  is  often  the  practice  to  pass 
it  through  a  clinker  mill,  in  which  it  is  crushed 
and  then  to  screen  it.  Clinker  thus  produced 
is  suitable  for  use  in  certain  classes  of  con- 
crete work  and  its  sale  may  yield  a  consider- 
able revenue.  Where  the  clinker  is  not  hard, 
or  if  there  is  no  market  for  crushed  and 
screened  clinker,  it  is  used  for  filling. 

The  first  furnace  on  this  side  of  the  Atlan- 
tic Ocean  which  has  not  only  given  complete 
satisfaction,  both  from  a  sanitary  and  econom- 
ical point  of  view,  but  has  utilized  the  heat 
created  by  the  burning,  is  the  one  which  was 
created  in  1906  and  has  since  been  operated 
at  Westmount,  a  suliurb  of  Montreal,  Canada, 
see  Engineering  &  Contracting,  Sept.  28, 
1910.  It  is  situated  not  very  far  from  resi- 
dences, burns  all  kinds  of  refuse  and  supplies 
heat  for  generating  electricity  which  assists 
in  lighting  the  town.  As  first  built  the  in- 
cinerator had  only  one  furnace,  having  a  ca- 
pacity of  burning  fifty  tons  of  refuse  per  day; 
the  operation  of  this  furnace  was  so  satisfac- 
tory that  a  second  furnace  has  since  been  add- 
ed. The  cost  of  incineration  at  Westmount, 
including  fixed  charges,  for  the  three  vears, 
1907,  1908  and  1909,  avera.ged  88  cts,  per  ton 
of  refuse.  The  heat  value  for  the  same  period 
was  36  cts.  per  ton.  making  the  net  cost  of 
incineration  52  cts.  per  ton  of  refuse. 

Since  then  a  number  of  other  projects  have 
been  successfully  carried  out  in  Canada  and 
the  United  States  ainong  which  may  be  men- 
tioned those  at  Vancouver,  1907,  Seattle,  1908, 
West  New  Brighton  (New  York  City).  1908, 
and  Milwaukee.  1910.  the  dates  referring  to 
the  years  in  which  the  incinerators  went  into 
operation.  The  incinerator  erected  in  W'est 
New  Brightoi>.  in  the  Borough  of  Richmond. 
New  York  City,  was  designed  on  principles 
determined  by  the  Borough  Department,  and 
calculatect  to  consume  general  refuse  and  util- 
ize the  heat  for  power.  This  furnace  has 
given  satisfactory  results  and  in  January  of 
this  year  (1911)  bids  were  received  for  a 
second   incinerator. 

The  largest  refuse  incinerator  in  America 
is  in  the  city  of  Milwaukee  and  has  been  in 
operation  about  a  year  and  one-half.  The  in- 
cinerator has  a  capacity  for  burning  a  total  of 
300  tons  of  mixed  refuse  per  24  hours,  and 
consists  of  four  furnaces,  each  capable  of 
burning  75  tons  per  24  hours.  With  three 
furnaces  in  operation  the  net  rated  capacity 
of  the  works  is  225  tons  per  24  hours.  The 
total  cost  of  the  works,  exclusive  of  land,  was 
$212,007.  A  careful  investigation  of  the  op- 
eration of  the  incinerator  for  the  first  three 
months  of  1911  was  made  by  the  Milwaukee 
Bureau  of  Economy  and  Efficiency,  and  dur- 
ing this  period  it  was  found  that  the  actual 
total  cost  of  operation,  including  interest,  de- 
preciation, etc.,  was  $1.65  per  ton  of  refuse. 
With  modifications  in  the  method  of  opera- 
tion of  the  furnaces  along  the  present  general 
design,  the  report  further  states  that  this 
cost  can  be  reduced  to  $1.30  per  ton.  No 
funds  were  provided  for  the  necessary  equip- 
ment to  produce  power  from  the  steam  gen- 


erated at  the  incinerator  or  to  crush  the  clink- 
er, but  it  is  the  intention  to  add  the  necessary 
equipment  and  produce  electric  current  and 
also  to  install  a  clinker  mill  in  order  to  de- 
rive a  corresponding  revenue. 

The  latest  refuse  incinerator  built  along 
still  more  favorable  lines  is  in  the  city  of 
Montgomery.  Alabama,  and  has  been  operated 
since  last  July.  It  consists  of  one  OO-ton  fur- 
nace of  four  grates  with  hydraulically  op- 
erated top-feed  doors.  The  refuse  is  mixed, 
consisting  of  garbage,  rubbish  and  ashes,  and 
is  dumped  from  the  collecting  carts  directly 
into  storage  hoppers  immediately  above  the 
containers  which  top-feed  into  the  furnace. 
The  clinkering  is  done  by  hand.  The  clinker 
falls  into  a  car  which  is  removed  and  auto- 
matically dumped  by  a  hoisting  engine  and 
then  returned.  The  labor  has  been  reduced 
below  that  required  at  Milwaukee,  because  of 
the  machine  feeding  and  clinker  removal.  It 
is  fair  to  estimate  that,  with  improvements 
similar  to  those  at  Montgomery,  the  labor  cost 
can  be  reduced  below  that  at  Milwaukee  to 
the  extent  of  about  20  cts.  per  ton. 

Both  in  Europe  ( Hamburg,  Barmen  and 
Zurich)  and  in  the  incinerators  to  be  built  in 
San  Francisco,  further  reductions  in  op- 
erating cost  are  either  being  secured  or  are 
expected. 

Regarding  the  income  to  be  derived  from 
incinerators,  figures  from  England,  from  the 
aforementioned  continental  cities,  as  well  as 
from  Westmount,  Vancouver  and  Seattle,  all 
show  a  tendency  to  increase. 

With  a  careful  analysis  of  the  materials 
contained  in  refuse  and  of  its  physical  condi- 
tions, it  is  not  a  difficult  engineering  problem 
to  foretell  the  results  that  must  follow.  There 
are  precedents  under  conditions  similar  to 
those  of  the  cities  mentioned,  all  of  which  al- 
low such  a  forecast  to  be  made  with  no  ques- 
tion as  to  the  final  result. 

Reduction.  While  in  Europe  the  incinera- 
tion of  city  refuse  has  been  practically  the 
only  method  which  has  proved  successful  and 
economical,  there  has  been  developed  in  the 
United  States  another  method  which  has  ad- 
vantages which  cannot  be  secured  in  Europe. 
The  character  of  the  .garbage  in  the  United 
States,  due  to  the  wastefulness  in  the  use  of 
food  matter,  particularly  of  animal  food,  is 
such  that  there  is  a  large  percentage  of  grease 
contained  in  the  garbage,  the  amount  varying 
from  2  to  4  per  cent  of  the  whole  mass.  This 
grease  may  advantageously  be  used  in  the 
inanufacture  of  candles,  soaps  and  other  prod- 
ucts and,  therefore,  sells   for  a  good  price. 

The  process  by  which  the  grease  is  extracted 
from  the  garbage  is  called  the  reduction  proc- 
ess and  may  briefly  be  described  as  follows ; 
The  garbage,  which  for  this  process  must  be 
collected  separately  from  the  rubbish  and 
ashes,  is  placed  in  closed  tanks,  called  di- 
gesters and  cooked  for  several  hours  under 
steam  pressure.  The  cooked  material  is  then 
withdrawn  from  the  digesters  and  pressed  to 
remove^  as  much  as  possible  of  the  liquids. 
These  liquids,  which  carry  roughly  about  two- 


thirds  of  the  total  amount  of  grej  ;„  ,, 
garbage,  then  flow  to  separating  jmU 
which  the  grease  rises  to  the  surfaTa^j' 
withdrawn.  The  remaining  liquids  Lm, 
of  the  reduction  works,  are  then  aiwed  i 
go  to  waste,  but  in  other  works  the  ire  J 
lurther  treated  to  recover  valuabkingrel 
ents  which  are  in  solution.  The  pr  led  1 
terial,  called  tankage,  which  still  c  tains 
considerable  amount  of  moisture,  islried 
remove  as  inuch  of  this  moisture  apossih 
and   then   screened.      Dry   tankage 


duced,   is  a   marketable  prodv 


P  Pn 


luct  an(|is  xm 
as  a  base  m  the  manufacture  of  fertkers 

Tankage  which  has  simply  been  prkti  j, 
dried  contains  a  considerable  amount  Tgrjj 
as  it  is  impossible  to  remove  all  the  (ease  1 
simply  pressing.     The  grease  containt  in  tl 
dry  tankage  can,   however,   be  near]  all  r 
covered   by   the   use   of   the   naphthakrocei 
This  process  consists  of  placing  the  ^  tan 
age  in   closed  vessels  called  percolars,  ai 
then  allowing  naphtha  to  percolate  thughti 
mass,  the   naphtha  acting  as  a  solvit.    Tl 
naphtha   and   dissolved   grease   are  d.w  • 
and  flow  to  a  treating  tank  in  whichhi 
heated  to  vaporize  the  naphtha  and  r&v 
grease.    The  naphtha  is  recovered  byW 
ing  it  in  a  separate  vessel. 

Where  it  is  desired  to  extract  valib 
gredients    in    the    liquids    removed    on 
separating    tanks,    mentioned    heretoi-c 
from    which    the   grease   has   been   m 
the  liquids  are  carried  to  evaporatorsi 
a   large  amount  of  the   liquid   is  evio 
leaving   a    syrup.     This    syrup   is   th 
drawn  and  mixed  with  the  tankage,  wci 
or  may  not  have  been  treated  bv  thtia 
process,  after   which  the  tankage  is  jried 
remove  the  moisture  added     by    th  syru 
Tankage,   thus  produced,  is  of  a  betr  qua 
ity  and  commands  a  higher  price. 

The  disposal  of  garbage  by  reducer  -■ 
the  recovery  of  the  by-products  has  bi 
ticed  for  many  years  and  is  the  chie.n 
of  disposal  in  the  larger  cities  of  thi 
States.  W'here  it  has  been  found  that'..- 
bage  is  sufficiently  rich  in  grease  t  ji 
its  extraction.  Among  those  cities ;i, 
mentioned  Boston,  New  York.  Philk 
Baltimore,  Washington,  Buffalo.  Ind  i;, 
Cleveland,  Columbus,  Ohio,  Chicago  ii 
ers.  In  all  of  these  cities  except  ('v 
and  Columbus,  Ohio,  the  reduction  vk 
owned  and  operated  by  private  paiss  ai 
solely  for  profit. 

Until   within   a   few  years  but  littl'io 
edge  could  be  obtained  as  to  the  prof 
would   accrue   from  the  reduction  ofanwi 
and   the   sale  of  the  products  obtaifii  ther 
from.      On    January    1st,    1905,    the  'it-   • 
Cleveland,     Ohio,     purchased     the     ;ii' 
works    from    the     private     company  )v. 
them.     From  this  time  on.  they  have  e. 
erated  by  the  city  and  figures  are  nc  ; 
able  which  show  what  return  can  be  Jtam 
from  the  production  and   sale  of  gr'se  ai 
tankage.    The  annual  cost  of  operatioof  ai 
income   from   the   reduction   works  '  Clev 
land,   for  a  period  of   si.x  years,  is  veil 
Table  I,  and  an  examination  of  this  t.le  w 
show  what  profit  accrues  to  the  city  )tn  tl 
operation  of  these  works. 

The  amount  of  grease  which  can  bextrac 
ed  from  garbage,  of  course,  varies,  nd  d 
pends  on  the  character  of  the  garbagind  ( 
the  details  of  the  process  carried  oi  at  tl 
works.  The  amount  of  grease  produc  at  tl 
reduction  works  at  Cleveland  for  a  yici  i 
six  years,  is  given  in  Table  II.  and  fm  th 
table  it  will  be  seen  that  the  greas  varif 
from  2.63  per  cent  in  1905  to  3.75  pe:ent: 
1910.  The  increase  in  the  percer.gf  ' 
grease  recovered  is  due  to  the  introdi 'f 
improved  methods  and  machinery  a 
cially  to  the  introduction  of  the  ai""' 
process. 

The   prices   received    for   grease  ai  tani 
age  have  varied  from  time  to  time  derdir 


TABLE    II.-GREASE    PRODUCED    AT    THE    CLEVELAND    GARBAGE    REDUCTION   OKK 

1905-1910. 
.cr„.,„  r Weight  of  Material 

n?I?ff  ir,   t^i^      30.382       34,891       37,606       41,247      44.59'   ■ 

i-jrease,   m  ions (t^q         i  q-ta         i  io«         i  49A         7  gri 

Percentage  of  grease,  by  weight,  of  garbage '.[  2.63  3.07  3Tl4  'SA4         5.7 
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1^  III— PRICES  RECEIVED  FOR  GREASE 

DKY   TANKAGE    AT    THE    CLEVE- 
'nd    OHIO,  GARBAGE  REDUCTION 


WORKS.    1905 


iiod. 
I  ^  1905, 
I  1905, 
;  1906, 
y-  i  1906, 
I.  '  1907, 
V    1907, 

;  .1908. 

y  1908, 
.  1909, 
(  1909, 
,  1910, 
fl   1910, 


to  .June  r>0. 

190.-. . 

to  Dec.  31, 

19U5. 

to  June  >', 

lyuB. 

to  Dec.  31. 

1906. 

to  June  ;50. 

1907. 

to  Dec.  31. 

1907. 

to  June  30. 

190S. 

10  Dec.  31,   I'JOS. 


to  June 
to  Dec.  Ill, 
to  June  30, 
to  Dec.  31. 


1909.. 
1909.. 
1910.. 
1910.. 


1911. 

Grease 

per 

pound. 

.  .      $2.8.'i 

..       2.91 

s.u:; 

3.76 

4.25 

•J. 30 

4.35 

3.99 

3.46 

3.95 

3.9S 

4.72 


$3.80 


Dry 

tanuage 

per  ton. 

$7. OS 

7.02 

S.49 
7.S5 
6.S9 
li.71 
5.S9 
T.BS 
6.S1 
6.9S 
6.42 

$7.19 


ir  ket  conditions.  The  prices  received  for 
:a;  and  dry  tankage  at  the  reduction  works 
Cveland  for  a  period  of  six  years  are 
eiin  Table  HI.  The  average  price  re- 
vc  for  grease  was  3.80  cents  per  pound 
1  r  dry  tankage  $7.19  per  ton. 
n  only  other  city  in  the  United  States 
ic  owns  and  operates  a  municipal  garbage 
lu  on  works  is  tlie  City  of  Cohimbus, 
ic  These  works,  built  by  the  city,  have  a 
al  ipacity  of  handling  160  tons  of  garbage 
■  1-.  They  were  completed  in  1910,  have 
n  1  operation  somewhat  over  a  year  and 
!t  een  satisfactory,  as  they  are  run  in  a 
ic  sanitary  manner  and  give  no  ofTensc. 
t.  present  time  the  naphtha  process  is  not 
u;  but  it  is  to  be  installed,  the  work  being 
V  ell  nnder  way.  The  total  cost  of  con- 
lU  >n  of  the  reduction  works,  exclusive  of 
d  nd  engineering,  was  $189,542.  Adding 
tl  the  cost  of  land,  loading  station,  rail- 
d  ding  and  engineering,  $46,028,  the  total 
k:  iture  was  $235,560. 

~\  resohs  of  operation  of  the  Columbus 
rl  for  the  first  six  months  of  1911  have 
eiy  become  available,  see  Engineering 
I  mtracting,  Sept.  27,  1911.  The  amount 
gise  actually  recovered,  without  the  use 
jl  naphtha  process,  was  2.57  per  cent,  and 
lount  of  tankage  16.8  per  cent,  of  the 
ig  of  garbage  reduced.  Careful  analyses 
rtiade  of  the  dry  tankage  during  this  pe- 
ll hich  indicated  that  the  dry  tankage  still 
!t  led  approximately  10  per  cent  of  grease. 
)i  this  tankage  8   per   cent   of   grease   is 

0  rable,  and  to  recover  which  the  naphtha 
Ci  is  being  installed.  With  the  naphtha 
ci  it  is  expected  that  the  amount  of 
a  recovered  will  be  about  3.9   per  cent, 

1  le  dry  tankage  15.5  per  cent,  of  the 
g  of  garbage  reduced. 

1  average  price  received  for  grease  at 
tbus  during  the  first  six  months  of  1911. 
>  19  cts.  per  pound  and  the  average  price 

y  tank  $9.14  per  ton.  The  higher  price 
t  d  from  the  tankage  is  due  to  the  fact 
t  e  tankage  produced  at  these  works  had 

rup  from  the  evaporators  mixed  with 
u  had,  therefore,  a  greater  percentage  of 
ttle  ingredients  and  was  of  a  better  grade 
i|hat  ordinarily   produced    in    reduction 

t; 

'!  total  net  receipts  at  the  Columbus  works 
r  the  sale  of  the  by-products  recovered 
i  the  first  six  months  of  1911  year  were 
.'>.  The  expenditures  for  the  same  pe- 
Jndtiding  freight  on  the  garbage,  were 
,■!,  which,  with  an  interest  and  sinking 
i;:harge  of  5.78  per  cent  per  annum  on 
cW  or  $6,808,  would  make  the  total  cost 
I  oration  $24,140.  It  will  be  seen,  there- 
«!hat  the  net  profit  for  this  period  was 
1  or  at  the  rate  of  $10,952  per  year.  As 
s  works  at  present  are  operating  at  much 
nan  their  rated  capacity,  the  net  profits 
'  an  increased  amount  of  garbage  would 
(■respondingly  increased, 
fhc  operation  of  most  of  the  reduction 
^  m  the  past,  .  serious  nuisances  have 
5  due  to  the  emission  of  offensive  odors 
i.:ed.  With  the  exception  of  the  two 
^  J"st  mentioned,  thev  have  all  been 
!l  by  private  parties  and  have  been  op- 
■'  solely  for  profit  and,  except  under  com- 
'■n,  generally  without  much  regard  to  do- 
:  le  work  in  an  inoffensive  wav.  The  re- 
^■n  process  in  itself  is  a  strictly  sanitary 


one  ,uid  here  ikxm  ,..  uu  i.ar  of  the  trans- 
mission ot  disease  due  lo  i:,o  emission  of  odor- 
ous etfiuvia  to  ihc  ainius;,he.v.  The  chief  ob- 
ecion  to  the  ,educi,.,„  pro-.^s  is  the  possi- 
bility ot  ortcnsue  odors  e.^capii.g,  and  for  this 
reason  the  works  have  scnnallv  been  located 
at  points  more  or  less  remote  ironi  habitation, 
it  is  the  practice  in  the  l.ist  works  to  dis- 
charge the  cttluvia  nito  ilic  rear  pass  of  the 
boilers  and  thus  to  subiect  ihem  to  a  tem- 
perature ot  about  60m-^  [■'.,  or  thereabout.  By 
this  means  and  with  good  n'anageinent  the 
odors  can  largely  be  eliminated.  By  subject- 
ing them  to  temperatures  of  at  least  l,.30(i° 
R,  such  as  are  clitaiued  in  well  operated  in- 
cinerators, the  offensive  odors  can  be  entirely 
eliminated.  In  the  reduction  works  most  re'- 
cently  built,  substantial  progress  has  been 
made  in  their  design,  construction  and  opera- 
tion, whereby  not  only  has  the  cost  been  re- 
duced, but  also  the  escape  uf  objectionable 
odors  can  be  prevented. 

DI.SPOSAI,   OF   RUIiBISII. 

Rubbish  is  most  frequently  disposed  of  by 
dumping,  generally  where  low  land  is  to  be 
Idled  up,  and  eitlier  with  or  without  an  ad- 
mixture of  ashes  ami  garliage.  Under  certain 
conditions  this  m.iy  possibly  be  a  satisfactory 
method  of  disposal,  provided  the  maleriah 
will  not  cause  future  trouble  and  if  sufficient 
land  is  available.  l)ut  in  general  a  rulibish  diunp 
is  liable  to  be  more  or  less  of  a  nuisance.  Fires 
frequently  are  started  and  the  odors  thus  pro- 
duced frequently  are  quite  offensive.  Further, 
a  rubbish  dump  affords  a  good  breeding  place 
for  vermin,  and  in  windy  weather  a  good  op- 
|)ortuiiity  for  scattering  disease  germs  that 
may  have  been  contained  in  sweepings  and  dis- 
carded matters  from  sick  rooms.  Land  made 
by  dumping  rubbish,  as  is  the  case  with  land 
made  by  dumping  garbage,  is  unsatisfactory 
for  permanent  improvements  except  after  the 
lapse  of  many  years.  When  rubbish  is  not 
used  for  filling  it  is  disposed  of  by  burnin,g  in 
an  incinerator,  either  alone  or  with  an  admix- 
ture of  garbage  and  ashes. 

Rubbish,  while  consisting  mainly  of  mate- 
rial which  has  been  discarded,  contains  a  con- 
siderable amount  of  material  which  is  sale- 
able, such  as  paper,  rags,  bottles,  tin  cans, 
scrap  iron,  etc.  Some  years  ago  it  was  ap- 
preciated that,  if  the  rubbish  was  collected 
separately  and  the  salable  material  picked 
out,  there  would  be  a  considerable  return  from 
the  sale  of  such  material  and  the  systematic 
"sorting  of  rubbish  was  undertaken  in  the  city 
of  London,  in  Boston,  New  York  and  Buffalo. 

A  brief   description  of  the   method  as   ear- 


ned out  in  Buffalo  will  serve  to  illustrate 
what  can  be  done  towards  utilizing  the  sa- 
lable material  in  rubbish.  The  rubbish  is  de- 
livered in  Buffalo  at  a  rubbish  incinerator  and 
after  having  been  dumped  from  the  wagons  is. 
raked  over  onto  a  conveyor.  The  conveyor 
transports  and  lifts  the  rubbish  to  a  sorting 
room.  Stationed  on  each  side  of  the  conveyor 
arc  six  assorters  and  as  the  rubbish  is  con- 
veyed past  them  they  pick  out  the  materials, 
which  arc  saleable.  In  Buffalo  mainly  women 
are  employed  for  this  work  of  sorting,  but 
the  bottles  and  certain  other  miscellaneous 
materials  are  picked  out  by  boys  or  men.  The 
materials  are  then  thrown  into  different  bins,, 
each  girl  assorter  picking  out  only  one  class 
of  material.  Situated  beneath  these  bins  are- 
machines  in  which  the  various  classes  of  pa- 
per and  rags  are  pressed  and  baled  ready  for 
shipment. 

The  remainder  of  the  rubbish  which  is  not 
saleable  passes  to  another  part  of  the  build- 
ing and  is  burned  in  a  rubbish  incinerator,  the 
heat  being  utilized  to  produce  steam  which 
operates  the  conveyor  and  the  remainder  is 
sold  to  the  sewage  pumping  station  connected 
with  the  incinerator. 

The  annual  cost  of  operation  of  and  in- 
come from  the  rubbish  incinerator  at  Buffalo, 
where  the  saleable  portions  of  the  rubbish  are 
utilized,  for  a  period  of  four  years,  1907  to. 
1911,  is  given  in  Table  IV.  Briefly  stated  the 
total  cost  of  operation,  and  including  a  small 
amount  of  new  construction,  for  the  four 
years  was  $148,042,  and  the  total  income  from, 
the  sale  of  material  picked  out  and  from  the 
sale  of  steam  to  the  sewage  pumping  station 
was  $147,375.  It  will  be  seen,  therefore,  that 
rubbish  incinerator  was  practically  self-sus- 
taining, or  in  other  words,  that  the  rubbish,. 
after  having  been  collected,  was  disposed  of 
with  practically  no  cost  to  the  city. 

The  desirability  of  picking  over  rubbish  has- 
been  questioned  from  a  sanitary  standpoint,, 
it  being  claimed  that  there  is  a  liability  to  the 
spread  of  disease,  as  rubbish  may  contain  mat- 
tresses or  old  clothing  or  other  material  which, 
may  have  been  in  contact  with  people  suffer- 
ing from  some  type  of  contagious  disease. 
Careful  inquiry,  however,  which  has  been  made 
at  Buffalo,  has  failed  to  show  that  there  has. 
been  any  apparent  spread  of  disease  caused 
by  the  sorting  over  of  the  rubbish.  No  evi- 
dence of  causing  disease  has  been  reported  in 
the  other  cities  where  picking  has  been  prac- 
ticed. In  London  it  was  abandoned  because- 
it  was  considered  impossible  to  guarantee  such 
immunity. 


TABLE  IV.— ANNUAL  COST  OF  OPERATION  OF  AND  INCOME  FROM  THE  RUBBISH  INCIN- 


ER.A^TOR  AT  BUFFALO,  N.  T.,  1907-1911. 


1907-1908. 


OPERATION: 

Pa.v  roll    

llaintenaiice  and  repairs.. 

Interest   on   bonds 

Hauling  ashes  from  plant. 
New   con.struction    


13 ',2  mos. 

$23,283 

0,853 

2,000 

4,295 


1908-1909. 

$22,940 

6,045 

2,000 

1,453 


1909-1910. 
$26,.S39 
6.08.; 
2.000 


1910-1911. 
$31,015 
5,507 
2,920 


Total    $35, 

INCOME: 

Newspaper    $10, 

Mixed    paper    19 

Manila  paper 

Rags     1, 

Flour  bags    

Charcoal  bags  

Magazines  

Beer  bottles   

Jlixed   bottles    

%  gal.  bottles  ~ 

Ammonia  bottles  

Tin  cans    

Scrap    iron    

Old  rubbers,  etc 

Broken  glass  

Old  shoes  

Sundries     


,531 

104 
382 
320 
245 
368 
156 
47 
473 
450 

24 
719 

157 


$32,438 


$  9,008 
17.375 


$33,472 
1,164 


Deductions  for  moisture 

TOTAL    NET    INCOME,    EXCLUSIVE 

OP  SALE  OF  STELAM $32,308 

Steam  furnished  sewage  pumping  station.  3,5o3 

TOTAL  RECEIPTS   $35,861 

Population     . .'. ,'x::, 

•"tt'eight  of  material  sold,  tons 4,^47 

•Weight  of  rubbish  burned,  tons 8.493 

•Total  weight  rubbish  handled,  tons 12,740 

Net   income   per  ton   of  rubbish   handled. 

exclusive  of  sale  of  steam $    2.u3 


1,128 

41S 

133 

4 

290 

338 

24 

24 

33  S 

303 


$29,384 
748 


$28,636 
2,629 


3,60() 

$38,531 

$10,020 

20,187 

2,880 

1,122 

5S1 

160 


1.500 

$41,542 

$11,485 

18.812 

3,062 

l,12.'^ 

3es 

98 


Total  for 
4  years. 
$104,677 
23,491 
8,920 
5.848 
.■i.lOG 


196 
531 
U 
22 
504 
60 
65 
20 
28 


333 
716 


$36,395 


$36,373 
2.S03 


1.049 
22 

""S4 

$37,162 


$148,042 

$  40.617 

75.751! 

ii.262 

4.623 

1.735 

547 

51 

1.292 

2.035 

70 

70 

2.611 

542 

65 

20 

112 


$37,162 
3.909 


$31,265 

$39,176 

$41,071 

417,000 

423,715 

429,000 

4,412 

5.110 

5,396 

S.R2S 

10,220 

10,794 

13.240 

15,330 

16,190 

$136,413 
1.934 


$134,479 
12,894 

$147,373 


19.165 
.38.335 
57.500 


.16 


$     2.30 


2.34 


•It   Is  assumed   that   two-thirds  of  total   weight  of  rubbish  is  burned  and  one-third  sorted  out. 
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DISPOSAL    OF    ASHES. 

Ashes  are  most  fre(}uently  disposed  of  hy 
dumping  and  tilling  up  low  land.  Where  care 
is  used  in  dumping  to  prevent  the  fine  ash 
and  dust  from  blowing  into  the  atmosphere, 
this  method  of  disposal  is  satisfactory.  Land, 
which  would  otherwise  be  of  little  value,  can 
be  reclaimed  by  filling  it  with  ashes,  provided 
the  ashes  are  kept  free  from  garbage  and  rub- 
bish. 

Nearly  all  ashes  contain  some  unburnt  coal. 
In  England,  in  New  York  and  in  Milwaukee 
the  amount  is  about  25  per  cent,  which  is 
sufficient  to  warrant  burning  them  in  an  in- 
cinerator, when  mixed  with  garbage  and  rub- 
bish, in  order  that  the  unburnt  coal  will  pro- 
vide fuel  for  the  incineration  of  the  moist 
garbage. 


The   Curtailment  of  Water   Waste   in 

Decatur,    Illinois,    Following    the 

Installation  of  Water  Meters. 

The  experience  of  a  typical  Illinois  town 
with  the  water  waste  problem  were  stated 
concisely  in  a  paper  by  H.  Ruthrauff,  Com- 
missioner of  Public  Property  at  Decatur,  be- 
fore the  recent  convention  of  the  Illinois 
Water  Supply  Association.  Mr.  Ruthrauff 
stated  the  facts  as  he  has  found  them  during 
22  years  service  in  the  water  department  of 
Decatur.  The  following  matter  is  based  on 
his  paper. 

The  question  with  me  from  the  beginning 
■of  my  experience  was,  "How  can  the  water 
waste  be  stopped  ?"  I  first  was  employed  as  a 
laborer  in  this  department,  later  on  as  lore- 
man,  and  finally  in  the  year  1894  was  ap- 
pointed water  inspector;  therefore,  I  knew  of 
the  great  waste  of  water  upon  entering  the 
duties  of  my  office. 

The  first  five  years  I  served  as  water  in- 
spector I  worked  faithfully  in  an  effort  to 
stop  the  waste,  which  was  enormous,  due  to 
carelessness  on  the  part  of  consumers  and  to 
defective  plumbing.  I  used  every  honorable 
means  along  this  line,  always  looking  after 
this  work  personally.  In  1896  I  employed 
four  assistants  with  the  avowed  intention  of 
stopping  all  leaks,  thereby  preventing  waste 
in  the  city.  I  again  went  over  the  city  in 
1898  with  four  assistants,  looking  after  this 
waste,  intervening  myself. 

I  had  citizens  by  the  score  brought  into  our 
Police  Courts  and  prosecuted  for  willful 
waste.  After  about  five  years  labor  along 
this  line,  I  began  to  get  discouraged.  I  found 
that  a  great  many  of  our  citizens  believed  we 
liad  an  inexhaustible  supply  of  water,  there- 
fore, could  not  see  any  good  reason  why  I 
should  be  so  extremely  an.xious  about  this 
matter.  Consequently,  I  began  to  look  for 
some  other  plan  as  I  believed  if  this  waste 
was  allowed  to  continue,  taking  into  consid- 
eration our  rapid  increase  in  population,  we 
would  in  a  short  time  find  our  supply  short, 
or  else  be  put  to  the  unnecessary  expense  of 
installing  additional  machinery  and  mains, 
-and  enlarging  our  reservoir  and  filter-plant 
merely  to  provide  water  to  be   wasted. 

In  1901  I  recommended  to  the  Council  the 
adoption  of  the  water  meter  on  all  services. 
The  recommendation  was  filed,  but  no  action 
taken,  .^gain  in  1902,  I  urgently  recommended 
the  same  plan  and  was  then  ordered  to  have 
all  livery  stables,  hotels  and  laundries  install 
meters.  I  was  then  able,  by  comparison,  to 
prove  the  water  meter  would  be  beneficial 
both  to  the  city  and  the  consumer,  and  each 
year  thereafter  I  strongly  reoommended  the 
placing  of  meters  on  all  services.  Finally,  in 
the  spring  of  1908,  the  Council  ordered  all 
services  metered  by  July  1st,  1908.  The  re- 
sults are  as  follows : 

April  .30tb.  1904,  the  end  of  our  fiscal  year, 
we  had  2,112  services  recorded.  Five  con- 
sumers for  each  service  gave  us  10,560  con- 
sumers; 987  of  these  services  were  metered. 
I  wish  to  say  here  that  there  was  no  record 
1<ept  of  water  pumped  prior  to  the  year  1903. 
However,  with  10,.")60  consumers,  4,935  of 
them  metered,  there  was  pumped  for  this 
ye^r  1,023,46.3,180  gals.,  which  gave  us  a 
-daily  per  capita   consumption   of  266  gals. 


For  the  fiscal  year  ending  .\pril  3uth,  UUl. 
AC  had  4,939  services  in  use,  4,933  being 
metered.  I  will  say  the  si.x  services  unmetered 
are  large  consumers.  This  gives  us,  on  a 
basis  of  five  consumers  to  the  service,  24,695 
consumers.  There  was  pumped  during  this 
year,  1,124.212,338  gals.,  which  is  100,749,158 
gals,  in  excess  of  that  for  the  year  ending 
April  .30th,  1904.  With  an  addition  of  14.13o 
consumers,  we  now  have  a  per  capita  con- 
sumption of  less  than  125  gals.  It  is  my  be- 
lief that  if  the  six  consumers  previously  men- 
tioned were  metered,  our  per  capita  consump- 
tion would  be  less  than  100  gals.  This  may 
yet  seem  excessive  to  some,  but  we  have  some 
very  large  consumers  for  a  city  of  our  size, 
having  si.x  consumers  using  annually  about 
300,000,000  gals. 

We  have  accomplished  by  the  enforced  use 
of  meters  at  least  a  30  per  cent  reduction  in 
the  average  householder's  bill.  Under  the  old 
flat  rate  system,  the  water  la.x  on  a  7-room 
modern  house  would  be  $17  per  year.  Under 
our  present  system,  the  yearly  bill  should  not 
exceed  $12. 

We  have  also  cut  the  daily  per  capita  con- 
sumption from  265  gals,  to  125  gals.,  thereby 
saving,    at    the    present   time,    an    unnecessary 


Exterior   View    of   "Perfect"   Curb    Box    and 

Sectional   Views  of  Style   1    Partly  and 

Fully    Extended. 

pumpage  of  1,270,928,175  gals,  each  year 
Therefore,  the  benefit  derived  from  a 
complete  metering  of  any  city  is  very  clear 
to  me. 


An   Improved  Form   of   Curb   Box  for 
Water  and  Gas  Service  Pipes. 

A  new  style  of  service  box  has  been  put  on 
the  market  by  the  S.  E.  T.  Valve  &  Hydrant 
Co.,  of  50  Church  St..  New  York.  The  new 
curb  box,  called  the  "Perfect,"  is  the  result  of 
some  years'  study  of  actual  operating  condi- 
tions. The  structural  features  of  the  box,  as 
shown  in  the  accompanying  cut,  prevent  the 
entrance  of  mud  and  sand  at  the  bottom.  If 
the  cover  is  carelessly  left  off,  the  box  cannot 
be  choked  by  dirt  entering  at  the  top.  The 
box  cannot  be  slid  away  from  the  valve. 

The  curb  box  is  telescopic  and  is  built  in 
two  styles,  the  same  in  external'  appearance. 
Style  1  has  a  telescoping  valve  rod  while 
Style  2  is  provided  with  a  solid  long  wrench. 
The  lower  section  of  the  box  is  made  in  two 
parts,  so  constructed  that  when  placed  to- 
gether one  part  fits  into  a  recess  in  the  other. 
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making  a  tight  joint.  The  lower  secti 
the  service  pipe  and  encases  the  va 
completely  closes   the   lower  end  ofli,j  t" 
The   lower   section   is  provided  with  H. 
which    maintains    the    original    aligrem^' 
tween   the  box  and  valve. 

The  top  section  telescopes  the  low 
clamped  by  it  in  any  desired  po 
means  of  the  two  bolts  shown  in  the 
top  section  has  a  double  cover,  the 
being  secured  by  a  special  nut  phM  ,„ 
recess  in  the  top  of  the  cover.  Thi  can  1 
operated  by  means  of  a  key.  The  injr  cov 
is  provided  with  a  recess  similar  tcthe  oi 
in  the  outer  cover,  in  which  is  the  ttiiatii 
nut  on  the  valve  rod.  This  is  opiited  i 
means  of  the  same  key  that  reirires  tl 
cover.  The  box  cannot  be  opened  xm  \ 
the  proper  key. 

Style  1  is  provided  with  a  telescope  val 
rod  which  adjusts  itself  to  correspo:  to  tl 
adjusted  length  of  the  box.     It  fits  ly  5ti 
of  valve.     This  valve  rod  eliminatesie  id, 
solid   wrench    and    renders    removalof  tl 
outside    cover    unnecessary.      Style    it  .. 
actly  the  same  as  Style  1  except  for  e 
rod.     A  special   inside  cover  is  furnie 
Style  2  that  is  locked  in  position  or;moT( 
by   a  quarter  turn  of   the  key,  the  ;ne  h 
being  used  for  both  covers.     When  t  - 
cover  is  removed  the  wrench  may  bcj\ 
to  the  valve.     A  division  plate  is  plea  n 
mediately    above    the    valve,    so    tha  if  tl 
wrench  is  dropped  it  will  not  strike  t:  valv 
The   plate   is   provided   with   an  opero-  co 
responding  to  the  opening  of  the  insi.'covf 
and  to  the  shape  of  the  head  of  the,-: 
Style  2  curb  box  can  be  changed  toit 
hy  inserting  the  telescoping  rod. 


Some    Properties   of   Anchor  L,  an 
Discussion    of    Ice   Terminoky— 
Methods  of  Removing 
Anchor  Ice. 

The   trouble   caused   by   anchor  icet  la! 
intakes    during   the    recent   severe  wi-r 
again    led    to    a    discussion    of    its   ppt 
and   to   a   study   of   methods   of   remi: 
Some  of  the  problems  arising  from  e 
mation    of   anchor   ice   were    stated  t  1 
Trow,  Superintendent  of  the  Lake  Fo?: 
Water    Co.,   in   a   paper   recently  rea(bt 
the    Illinois    Water    Supply    Associati.    1 
his    introductory    remarks    Mr.    Trovstate 
that   after   several   years   experience  i-h  ar 
chor  ice  he   would   rather  ask,  "Whais  ar 
chor  ice?"  than  deliver  a  paper  on  t^eil 

The    severe    winters   in    the   region  i\ 
Great   Lakes  have  always   affected  tb  v 
supply  to  so  great  an  extent  that  it  i,- 
come  a  custom  to  couple  the  ice  quest; 
problems  relating  to  an  adequate  wa- 
ply.     Of  couFSe,  a  shut  down  of  oneii 
is  an  unpardonable  occurrence  in  the  /es  o 
the   consumer,    and   with   this   point  i  mint 
consider  the  effect  of  a  five-hour  shi  dow 
and  a  shortage  of  water  at  breakfast  me. 

ICE   TERMINOLOGY. 

In    dififerent   countries    ice    which  CiSes 
stoppage  in  the  intake  is  known  by  (fereo 
names.     In  Scotland   it  is  called  groid  gr 
and  lappered  ice;  the  French  Canadiscal 
it   moutonne   from   its   resemblance,  a;r  ac 
cumulation,    to    the    wool    on    the    bac  of  ; 
sheep,  others  call  it  spicular  ice,  but  tl  nann 
of  frazil,  given  by  Mr.  Murphy  in  hirepor 
to   the   Royal   Society  of   Canada,  is    ; 
most  generally  used  along  the  norther  la 
Anchor  ice  is  the  common  e.xpressionn  ,.;. 
United    States    and    although    it   is   in  ealit; 
misnamed,  it   is  such  a  handy  phrase  la'  i' 
will    probably   remain. 

Those  who  have  made  a  thorough  s  i} 
ice  formation,  divide  the  ice  into  three  isK; 
first,  sheet  ice  formed  upon  the  surfa  sk- 
ond  anchor  ice,  formed  upon  the  bottc. 
frazil   or   ice   formed   below'   the  surfa 
above  the  bottom.     .Anchor  ice  and  fr.  1 
both    formed  only  when  there   is  operv: 
above.     Along  the  west  shore  of  Lakeli' 
gan  there  are  a  few  other  features  whl  arc 
always  stable ;  the  wind  must  be  in  a  ^ster- 
ly  direction  and  the  thermometer  musts''*' 
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...'■eezing.     Frazil  or  anchor  ice  are  never 

h  when  the  sun  is  shining  or  when  there 

Tloudy  skv  at  night,  and   the   rising  sun 

,   heralds 'the  fact  that  the  accumulation 

'l    has  ceased.      The   very    slightest    rise 

Iter   temperature    relieves    the    situation 

J  ,e  ice  will  loosen  its  grip  if  the  water 

"  n,ed  to  the  thousandth  part  of  one  de- 

een  the  positive  side  of  freezing. 

Ahor  ice  is   formed   upon   the  bottom   ot 

C  or  bodies  of   water   where   the   water 

ii.'notion :  the  growth  of   frazil   is   in  the 

itt  itself  and  the  necessity  of  some  object 

in  present  for  it  to  attach  itself  to  is  elim- 

lu    as   the   floating    particles    will    adhere 

another.     The  growth   of   frazil  must 

•'•ompanied   bv   surface   cooling   through 

nor  rapid  agitation  and  by  radiation. 

In  uestioning  men  of  practical  experience, 

is:ry  interesting  to  note  the  different  tlie- 

'".-ii  each  one  advances  a^  to  the  cause 

which  closes  an  intake.     The  theory 

:.ui  will  possibly  be   an   alisurdity  in 

>f  the  next   man   as  compared   with 

One  engineer  advanced  the  foUow- 

s  a  law  of  nature  that  warm   water 

also  a  law  of  nature  that  objects 

;^     ilian  water  must  rise,  hence   it  stands 

,  son  that   water   at    the   bottom   of    the 

ce   the  coldest  and  that  is  the  point  where 

(  r  is  formed  and  from  there,  liaving  be- 


come lighior  by  ilic-  pvoccs.s  of  freezing,  it 
floats  to  the  surliu-c  unless  drawn  aside  by 
some  disturbance  in  the  water  such  as  an  in- 
take, whose  suction  cau.^es  the  ice  to  adhere 
to  the  screen  in  the  form  oi"  minute  crystals 
until  the  screen  is  so  thoroughly  covered  as 
to  stop  the  passa.ge  of  water.'  This  theory  is 
only  handicapped  by  the  fact  that  the  rapid 
circulation  of  water  ceases  when  the  ther- 
mometer reaches  .'.!!>"   V. 

Another  is  this;  "In  ISCii;.  Gay-Lusac,  ob- 
served that  water,  when  placed  in  a  vessel  and 
covered  with  oil,  may  he  cooled  to  10"  F., 
without  freezing,  but  if  the  vessel  is  shaken, 
solidification  ensues  al  once.  During  a  west 
wind  the  water  at  the  surface  is  always 
warmer  than  the  water  at  the  bottom,  and  this 
warm  water  upon  any  surface  niav  act  as  a 
blanket  in  some  such  manner  as  the  oil  and 
the  water  beneath  m.ay  reach  a  point  below 
freezing  until  disturbed  by  coming  in  contact 
with  the  intake." 

In  one  city  north  of  Chicago,  I  found  a  42- 
in.  intake  with  \'.',  openings  some  pointing 
up,  some  pointing  down,  and  others  pointing 
at  different  angles:  for  there  is  a  theory  that 
the  way  which  the  opening  looks  makes  con- 
siderable di (Terence.  Some  of  the  openings 
are  covered  with  iron  screens  and  some  with 
wooden  screens,  but  in  spite  of  all  these  pre- 
cautions  this   city's   intake   was   closed   by   ice 


this  winter  to  such  an  extent  that  it  was  nec- 
essary for  them  to  send  a  diver  down  to  make 
an  opening.  Some  one  connected  with  the 
city  conceived  the  novel  idea  of  placing  a 
fan  over  an  opening  in  the  intake  to  be  pro- 
pelled by  compressed  air.  which  would  keep 
away  the  ice.  This  worked  well  for  a  few 
nights,  but  one  night  the  water  ceased  to 
come.  The  diver  was  hurried  to  the  scene 
and  lowered  to  the  bottom  to  discover  what 
had  gone  wrong  with  the  fan,  and  there,  over 
the  intake,  he  found  it  churning  away  com- 
pletely house<l  for  the  winter  In  a  dome  of  ice. 
The  usual  method  of  procedure  at  the  Lake 
Forest  works,  when  anchor  ice  blocks  the 
intake,  is  to  close  the  valves  in  the  well  and 
thereby  throw  any  pressure  which  may  be 
left  in  the  mains  upon  the  intake  through 
the  by-pass.  At  times  a  pressure  of  75  lbs. 
has  been  maintained  upon  the  intake  for  15 
or  20  minutes  before  there  would  be  any  no- 
ticeable release.  About  one  out  of  five  times, 
this  method  when  tried  before  sunrise,  has 
[proved  satisfactory,  the  other  four  times, 
more  water  was  lost  back  flushing  than  came 
hack  before  the  ice  again  closed  the  opening. 
The  pumps  usually  get  a  full  supply  of  wa- 
ter with  the  aid  of  nature's  remedy,  the  heat 
of  the  sun,  about  as  soon  as  the  plant  that 
labors  with  back-flushing  and  other  con- 
trivances. 


,>ixth  Ward  and  Crowley  Drainage 
District,  Louisiana. 

auted  by  W.  S.  White.  Engineer  in 
]  Charge. 

'    accompanying    map    shows    the    drain- 

an  for  an'area  of  41,000  acres  of  wet 

itcd   near    Crowley,    La.      This    work 

>ome    38    miles    of    ditch    requiring 

...3,400    cu.    yds.     of    excavation.      In 

the   estimated    items    of    work    are    as 

in  Table  I.  The  following  are  the 
cations  for  clearing  and  excavation ; 
ring  under  these  specifications  shall  be 
ilood  and  agreed  to  hi  the  cutting  within 
nes  of  the  required  Drainage  Channel, 
to  the  surface  of  the  ground,  or  to  a  depth 
ss  than  that  of  the  prescribed  grade  of 
1  of  channel,  and  the  cutting  to  within 
ss  than  2  ft.  of  the  surface  of  the  ground 
ich  width  on  each  side  of  said  channel 
;hout  Its  entire   length,   as   is   required   in 

specifications,  of  all  trees,  stumps,  logs, 
s,  brush,  weeds,  etc.,  and  removing  the 
ial  so  cut   down,   and   all   other   like   ma- 

from  the  surface  of  the  ground  and  from 
ater  in  tht-  channel,  and  depositing  same 
e  ot  and  beyond  the  limits  of  the  width 
aring  as  described  in  the  foregoing  "De- 
ion  of  Worli  and  Special  Specifications," 
eyond  the  usual  natural  bank  lines  of  the 
it  channels,  as  may  be  directed  by  the 
eer  In   charge;    or   else    in    destroying   the 

by  burning.  Payments  for  "Clearing" 
c  made  for  the  number  of  miles  in  length 
annel  line  thus  cleared  to  the  prescribed 
.  and  reduced  to  acres,  and  as  estimated 
e  engineer  in  charge.  No  payments  will 
lowed   for   clearing   outside   the   prescribed 

of  width,  nor  for  any  parts  of  the  work 
".  in  the  judgment  of  the  engineer  in 
e,  no  clearing  is  required, 
■avatlon  under  these  specifications  shall  be 
•stood  and  agreed  to  be  the  removal,  by 
:es  or  otherwise,  of  all  earth  and  like  ma- 
,  and  ot  all  trees,  slumps,  logs,  brush, 
5,  or  other  like  materials  included  in  the 
.  from  the  Drainage  Channel  prescribed, 
:he  deepening  of  the  materials  so  removed 
ie  places  and   in   the   manner   required   by 

specifications,  as  may  be  directed  by  the 
leer    in    charge.      Payments    for    "Excava- 

wiU  be  made  for  the  number  of  cu.  yds. 
rth  within  the  prescribed  lines,  grades  and 
nsions,  as  estimated  by  the  engineer  in 
5e.  No  payment  will  be  allowed  for  exea- 
1  of  material  made  outside  of  such  pre- 
ed   I!oes,    grades    and    dimensions.      Exca- 


\ated  material  must  be  so  deposited  as  not  to 
obstruct  natural  drains  or  drainage  into  the 
drainage  channel;  ajid  for  this  purpose  such 
openings  as  may  lio  required  by  the  engineer  in 


Inconvenience  as  possible  to  the  public  and  the 
Irrigation  companies.  All  bridges  connecting 
highways  over  natural  drains  arc  to  be  removed 
and  rebuilt  by  the  police  Jury  of  the  parish,  the 


Map  of    Sixth   Ward    and   Crowley    Drainage   District,    Louisiana. 


charge.  Must  be  left  in  and  through  the  spoil 
banks.  Passage  through  public  highways  crossed 
with  bridges  or  through  irrigation  canals  must 
be   expedited   so  as  to  cause  as   little  delay  and 


municipality,  or  irrigailon  companies,  aa  the 
case  ma.v  be  At  least  thirty  days'  notice  should 
be  given  to  the  police  Jury,  municipality,  or  irri- 
gation   companies   to   remove   the   said   obstruc- 
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SIXTH   WARD   AND       Divides 


TABLE  I,-ESTIMATED   QUANTITIES   OF   DITCHING    AND    CLEARING, 
CROWLEY  DRAINAGE  DISTRICT,  LOLISIANA. 

Length  in    Depth  in    Width  in    Total  tall      Excavating,     Clearing,. 


Name 
Ditch  ••A" 
Ditch  •■C" 
Ditch  ■•£■• 
Ditch  "F' 


of  Ditch. 


miles. 
2.0 


City    protection    .3-0 


Ditch 


0 


City  drainage    J-J 

Ditch  "D-     :-9 

Ditch  '-G'-      -■? 

Bavou  Blanc    "J? 

Lion    Point    ''■'' 

.      Total    3S.2 


I'eet. 
3.0 

r>.o 

5.0 
3.0 
3.0 
4.0 
5.0 
5.0 
4.0 
5.0 
5.0 


feet. 

12.0 

16.0 

16.0 

12.0 

12.0 

16.0 

16.0 

16.0 

16.0 
20  &  30 
20  &  30 


in  feet. 

13.0 

14.0 

5.0 

S.O 

12.0 

6.0 

14.0 

5.0 

9.0 

18.0 

10.5 


cu.  yds. 
15,000 
94,000 
68,700 
16,500 
22,300 
17,500 
52,500 
28,500 
32,000 
148,200 
148,200 

653,400 


acres. 
2.0 
12.0 
2.0 
2.0 
3.0 

22.0 

'4.'6 
30.0 
18.0 

95.0 


From  her  surface  the  wateflowt 
northward  by  Red  River  of  the  Noil  aqj 
Rainy  River  into  Lake  Winnipeg,  an^n  to 
Hudson's  Bay,  eastward  by  St.  Loui^yer 
into  the  Great  Lakes  and  through  p  Jj, 
Lawrence  to  the  Gulf  of  St.  LawrenP  a^j 
southward  through  the  Mississippi  h  xh 
Gulf  of  Mexico.  The  Mississippi  riseat  an 
altitude  of  1,472  ft.  and  leaves  the  Ste  at 
an  altitude  of  615  ft.  The  Red  Riverif  the 
North  rises  at  an  altitude  of  1,500 
crosses  the  International  Boundary  Lir 


altitude  of  748    ft.    The  St.  Louis  riseat 


and 
at  an 


tions,  which  notice  must  be  timed  with  as  much 
precision  as  experience  makes  possible. 

As  will  be  seen  from  the  maps  the  en- 
gineerina:  features  are  reduced  to  a  mini- 
mum,  the   work  being   conlined  to   opening  up 


Farm,  which  is  located  just  to  the 
west  of  Crowley  and  also  a  number 
of  the  more  thorough  farmers,  have 
demonstrated  conclusively  that  snlendid 
crops      of      corn,     potatoes,      oats,       cotton. 


:  an 


State 
The 


Fig.     1 — A     70-ft.     Fall     in 


Half    a     Mile     on   the    KawlshiwI    River. 


the  natural  drainage  ways   (flats  and  coulees) 
throughout  this   district. 

Since  the  Eastern  side  of  the  district  is 
practically  on  the  divide,  only  the  water  shed 
confined  to  the  lines  of  the  district  has  to  be 
contended  with.  The  natural  slope  is  from 
1%  to  2  ft.  to  the  mile  and  the  points  of 
discharge  are  practically  at  mean  gulf  level 
—on  the  south  into  Bayou  Que  de  Tortue, 
and  on  the  west  into  Bayou  Plaquemine  Bru- 
lee  (which  the  U.  S.  Government  has  dredged 
and  made  navigable  up  to  a  point  about  2 
miles  west  of  its  confluence  with  Bayou  Blanc, 
the  last  nained  being  one  of  the  mains  across 
the    district). 

The  ditches  designated  as  "Bayou  Blanc 
and  "Lions  Point"  are  the  principal  mains. 
Floating  dredges,  of  the  Marion  type,  arc 
being  installed  in  the  Eastern  ends  of  these 
two  mains,  and  Mr.  D.  B.  Gore,  the  con- 
tractor, hopes  to  do  the  greater  portioii  of 
the  work  with  these  two  floating  machines. 
but  he  will  probably  be  forced  to  handle 
some  "free  dirt"  to  accomplish  this.  The 
smaller  drains  will  be  made  with  a  small  land 
machine,  teams,  or  by  other  means.  Should 
there  be  a  system  of  lateral  ditches  determined 
unon,  a  small  land  machine  could  be  used  to 
good  advantage. 

Since  the  funds  derived  from  our  present 
bond  issue  are  somewhat  limited,  a  perfect 
system  of'  laterals,  leads,  etc.,  cannot  be  out- 
tt'hen  the  present  work  is  well  under  way 
funds  will  be  forthcoming  to  put  entire  dis- 
trict under  perfect  drainage  as  near  as  is 
practicable. 

The  present  district  comprises  about  41,000 
acres,  all  of  which  is  under  cultivation  ex- 
cept a  few  acres  of  wood  lands  lying  along 
and  adjacent  to  the  bayous,  and  on  account 
of  fuel  these  wood  lands  are  a  valuable  asset 
to  the  owners.  The  entire  area  is  well  cov- 
ered with  irrigation  canals,  and  when  drain- 
age is  perfected,  as  it  will  be  during  the 
present  year,  the  practical  farmer  who  diver- 
sifies and  rotates  his  crops  will  not  need  to 
fear  for  the  results  of  his  investment  or 
labors.       The     State     Experimental     Station 


rice,  sugar  cane,  broom  corn,  kaffir  corn, 
sorghum,  peanuts,  all  kinds  of  truck  and 
many  varieties  of  fruit  can  be  grown  on  this* 
soil,'  and  in  many  cases  several  crops  on 
the  same  land  during  the  year.  One  farmer 
just  north  of  Crowdey  realized  $250  on  one- 
fourth  of  an  acre  of  Satsuma  oranges,  while 
the  possibilities  of  truck,  sweet  potatoes,  and 
\aluable  forage  crops  are  limited  only  by  the 
care   and   intelligence  bestowed   upon   them. 


The   Water   Resources   of   Minnesota; 

Storage    Developments   Planned 

and  Under  Way. 

Extensive  storage  developments  to  prevent 
floods  and  to  conserve  for  power  and  irriga- 
tion the  waters  of  Minnesota  rivers  are  being 
worked  out  by  the  States  and  Federal  gov- 
ernment.    These  are  described  and  other  in- 


iltitude  of   1,700   ft.  and  flows  into  Life 
perior  at  an  altitude  of  602  ft. 

Each  of  these  water  sheets  within  tf  i 
has   widely    different   physical   featurei 
watershed  of  the  St.  Louis  is  rough  ar, hilly' 
The  banks  of  the  streams  are  general  higli 
and  steep,  and  in  many  places  are  rockar." 
The   landscape    in    its    natural    conditi'  v 
heavily  wooded,  with  here  and  there  ipj 
of    meadow    or   open   muskeg.     The  -e; 
have,  as  a  general  thing,  swift  currer, 
rarely  overflow  their  banks.     The  wars 
of  the  Rainy  River  is  similar  in  many  ;p, 
to  that  of  the  St.  Louis,  but  with  morfxt 
sive  swamp  areas,  which  are  generally  la: 
ly  timbered. 

The    watershed    of   the    Red   River  f  the 
North  consists  largely  of  prairie  lancm'^'' 
of  which  is  nearly  level,  the  upper  poior 
about  one-fourth  of  it  being  timberei 
banks  of  Red  River  are  generally  lowvr 
ing  from  20  to  50  ft.  above  ordinary  l; 
ter.     The  current  in  the  lower  reachesif 
river,  or  below  Breckenridge,  is  sluggi. 
average    fall    per    mile    of    stream   bei;  ifss 
than  0.4  ft. 

The  watershed  of  the  Mississippi  is  c^"'- 
posite  of  the  St.  Louis  and  the  Red  Fei 
the  North,  the  upper  portion  and  the  is' 
slope    being    generally    rolling    with  ahf 
forest    cover.      In    places    the    banks  f 
streams  are  steep  and  rocky. 

The    streams,    with    few    exception,  have 
swift    currents    and     seldom     overflov  t'-  - 
banks  farther  down  the  watershed  an  a! 
such  as  the  Crow,  the  Minnesota  and    t 
utaries,  the  Canno,  the  Zumbro,  and  tl  i 
rivers.     The  watershed  is  similar  in  my 
spects  to  that  of  the  Red  River  of  thfS' 
and  consists  largely  of  open  prairie  la.; 
streams  in  many  places  have  low  ban,  tor- 
tuous  courses,   and   sluggish   currents.  As  a 
consequence,  many  of  these  streams  ctrtiow 
their  banks  in  time  of  high  water. 

Few,  if  any,  of  the  states  of  the  Urm  "■■ 
compare  with   Minnesota  in  the  numb 
grandeur  of  the  lakes  within  their  borr. 
is  estimated  that  there  are  10,000  lakes -1. 
or  partly  within  the  state,  7,500  of  wth 
meandered  lakes  and  known  as  public  a' 
Minnesota's  many  beautiful  waterfa  i 
never  been  properly  described  or  fully  r 
ciated.     No  history  or  geography  of  tl  S 
gives   more  tfian   a   cursory  descriptio  o.  . 
few    of   the   most  .important   waterfai'    Oi; 


Fig. 


2 — Koochiching    Falls    on    Rainy    River   Previous  to  Construction  of  Dan 


teresting  features  of  the  river  system  of  the 
state  are  noted  in  a  paper  read  before  the 
Minnesota  Surveyors'  and  Engineers'  Society 
by  Geo.  A.  Ralph,  State  Drainage  Engineer. 
The  paper  follows : 

Miimesota   lies   in   three   Great   Continental 


almost   every   stream   flowing  into  Le; 
perior  in  Northeastern   Minnesota  are  o 
waterfalls,  the  grandeur   of   which  is  nsur 
passed. 

The  Pigeon  River  falls  600  ft.  in  a  ■  .= 
of  20  miles.     In  one  place  there  is  a  ri 
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M  „^30  ft,  in  another  83  ft.,  in  another  52, 

.gain    2-5    ft.     This     stream     flows 

rockv  gorge  for  15  miles  below  it 

;to  Lake    Superior ;    in    places    the 

.  are  '2b')  ft.  high  and  almost  per- 

The  Brule   River   has   a   fall   of 

...  distance  of  6  miles  before  empty- 

;.ike  Superior.     The  Cascade  River 

•t.  in  a  distance  of  six  miles ;   the 

jii  ft.  in  three  miles;   the  Temper- 

:t.  in  three  miles :  the  Cass,  850  ft. 

::iies;  the  Baptism,  710   ft.   in  nine 

Beaver  2110   ft.   in   one   mile,   and 

ii.K  miles,  and  the  (jooseberry,  230 

miles. 

the  above  named  streams  has  many 

.vaterfalls.     On  some,  the   falls  are 

those  on  Pigeon  River,  on  others 

series  of  rapids  and  small  pcrpen- 

:!5  varying  from  4  to  5  ft.  to  20  ft. 


years  would  be  worth- 


Theoretical 
T linage  Basin.  horsepower. 

':       r    234.000 

S,300 

.      :    Trib 9,.-,00 

vcr 2S.000 

.  ver  Trib 4,900 

sirioi  Trib.,  above  Minnesota  River 2i;,3iiii 

•   1  Trib..  below  Minnesota  River 2S  soo 

;,Uns  Ottertail) 30,400 

2S.301I 

22. '"Ml 

:■  Trib 61,S00 

or  Trib..  east  of  Dulutii 20.700 

lor  Trib.,  west  of  Duluth 50,700 

553,700 


prevailed  in  thcjo 
less. 

fivl^nrl^t"'  ^'-''-^'^-^nt  iw5  constructed 
fie  /!f  'V',''-''-'"  ;'  -•"•'-"rs  on  il,e  head  wa- 
ters of    he  .\  >,;-.:;  ;..  kn.,>vn  a<  the  "Winni- 

fc  '  1  l"!>'  "^-r']'  '-^'^■•■'  -I^okocama," 
Tht  f^,  V^  '  •"*'"'  "-^  '"^  ^^'"''  Keservoirs." 
J„„®„'°'^'  capacity  ot  these  rtservoirs  is  QS - 
000  000,000  cu.  ft.,  or  sultK-u.t  wate  s  ,o  |ve 
a  flow  ot  .3.0(.U  .sec.  ft.  ,.  ,■  ..  period  of  one 
>ear  Owing  to  the  tact  that  these  reservoirs 
are  from  3^ Ml  to  lOO  miles  above  the  principal 
developed  waterp.ucrs  in  the  .Missis.sippi,  and 
also  to  the  tact  that  there  is  s.-.  much  uncer- 
tainty and  irregularity  as  to  the  rainfall  in 
the  drainage  basin  of  these  reservoirs,  it  is  not 
practicable  to  get  the  results  that  could  be 
secured  were  they  located  within  easy  reach 
of  where  the  water  is  required  for  power 
purposes. 
The   Slate  Drainage  Commission,  in  co-op- 


has  just  completed  the  plans  and  estimates 
for  a  large  storage  reservoir  at  Lac  Qui 
Parle.  This  proposed  reservoir  will  have  a 
storage  capacity  of  39,000,000,000  cu.  ft.  Its 
construction  would  go  far  towards  preventing 
the  overflow  of  this  stream,  which  has  caused 
millions  of  dollars  in  damagees  during  the  past 
ten  years. 

A  head  of  2  ft.  on  Rainy  Lake  would  hold 
back  twenty  billion  cubic  feet  of  water,  this 
storage  would  solve  the  problem  of  securing  a 
nearly  uniform  flow  at  International  Fails. 
Small  storage  reservoirs  are  feasible,  on  some 
of  the  streams  flowing  into  Lake  Superior. 
Here  a  little  water  gives  a  lot  of  power  with 
ahead  of  375  ft.,  such  as  we  find  at  the  Great 
Northern  Power  Plant  at  Thomson ;  a  cubic 
foot  of  water  per  second  will  develop  34.1  hp. 


developed 

Undeveloped 

hoisepower. 

horsepower. 

60.000 

173,700 

600 

7,700 

2.400 

7.100 

4,500 

23.500 

1,200 

3.700 

2,000 

24.300 

.'.-,100 

23,700 

1.100 

29,300 

l.OOu 

26,400 

12,00" 

1  u.uou 



61,800 

20,700 

22.000 

28,700 

113.100 

4 10,600 

-  of  the  Kawishiwi  and  Vermillion, 
of  Rainy  River,  are  fully  as  pic- 

-  those  of  the  north  shore  stream, 
has  a  fall  of  70  ft.  in  a  distance  of 

The  Vermillion   falls  85   ft.  in  a 

%  mile  at  one  place;  52  ft.  in  a 

3  miles  at  another  place,  and  88 

-tarce  of  2%  miles  in  another.     At 

•i  Palis  on  Rainy  River,  under  nat- 

:ions,    16.000   cu.    ft.   of   water    per 

i   over  a  granite   ledge   and   down 

rocky  gorge,   falling  30  ft.  in  less 

mile.    Big  Fork  River  at  Big  Falls, 

s  35  ft.  in  Vi  mile. 

Ij5uis  in  its  natural  state  had  many 

■iter falls  and   rapids,   the  grandest 

was   the   Great   Falls    at   Carleton. 

.St.   Louis   tumbles    down    a    rocky 

:ig  .375  ft.  in  a  distance  of  3  miles. 

lil  River  falls  200  ft.  in  a  distance 

-  The  Red  Lake  River,  270  ft.  in 
The  Minnesota  River  falls  60  ft. 
Falls  in  a  distance  of  1  mile.  The 

Aiver  falls  63  ft.  at  St.  Croix  Falls, 
iiony  Falls,  the  Mississippi  descends 
short  distance. 

he  falls  on  the  larger  streams  of 
iiere  are  many  beautiful  falls  on  the 
ms  of  which  Minnehaha  Falls,  Ret- 
ails, Minneopa  Falls  are  most  wide- 
Many  beautiful  Falls  are  found  on 
streams  and  rivulets  flowing  into 
'ior. 

ims  of  Minnesota  are  naturally  fa- 

:  cheap  power   development.     The 

riower  which  may  be  developed  will 

quite  a  large  extent,  upon  the  util- 

all  available  storage  sites   for  the 

ilood  waters.    The  following  sum- 

ieveloped   and   undeveloped    water- 

;'ie  State  of  Minnesota  is  contained 

rt  of  the  State  Drainage  Commis- 

e  years  1909  and  1910: 

:nmary    places    the    total    available 

the  streams  of  the  state  at  5.53.700 

figures  are  based  on  the  ordinary 

Iter  flow,  under  natural  conditions.  By 

g  all  available  storage,  it  is  quite  prob- 

at  this  estimate  would  be  increased  at 

3  per  cent  for  ordinary  years,  or  years 

"^09.    This^  would  bring  the  available 

er  of  the  -streams  of  the  state  up 

hp.    The  years  1910  and  1911  have 

xtraordinary  drv  years.     The  total  an- 

recipitation  in  the  year  1910  was  less 

lalf  the  average  mean   annual   precipi- 

'"loi^  state  for  a  period  of  25  years 

o  1910.    Consequently,  estimates  based 

now  of  streams  under  conditions  that 


eration  with  the  United  States  eGological 
Survey,  has  for  the  past  three  years  been 
making  a  water  resources  investigation  of  the 
state.  These  investigations  and  surveys  are 
nearly  completed.  A  complete  report  of  these 
investigations  will  be  ready  for  distribution 
by  Jan.  1,  1913.  This  report  will  show  that  it 
is  entirely  feasible  to  store  up  for  use,  when 
needed,  the  flood  waters  of  many  of  the 
streams  of  the  state,  in  addition  to  the  stor- 
age reservoirs  now  in  operation.  By  a  ju- 
dicious use  of  these  reservoirs,  the  flood  wa- 
ters of  the  streams  upon  which  they  are  lo- 
cated can  be  controlled,  and  danger  of  dam- 
ages from  overflows  largely  decreased. 
Forty-two  billion   cubic   feet  can  be   stored 


2ost  of  Dredge  Construction. — The  cost 
of  constructing  a  dredge  will,  of  course,  vary 
according  to  the  quality  of  workmanship  and 
material  used ;  the  facilities  in  the  way  of  well 
equipped  shops,  and  the  geographical' location. 
In  California,  according  to  Mr.  Robert  E. 
Cranston  in  a  paper  published  in  the  Journal 
of  the  American  Society  of  Mechanical  Engi- 
neers for  February,  1912,  an  average  ot  many 
cost  records  gives  the  foflowing: 

For  all  the  machinery,  including  motors, 
pumps,  wire  rope,  electrical  supplies,  etc.,  12% 
cts.  per  lb.  delivered  on  the  ground ;  for  in- 
stalling, 4%  cts.  per  lb.,  or  a  total  of  17  cts. 
per  lb.  for  the  machinery  installed.  The  lum- 
ber costs  about  $30  per  1.000  ft.  at  Portland, 
and  this,  together  with  freight,  bolts,  nails, 
hog  rods,  steel  plates,  oakum,  paint,  etc.,  will 
make  the  hull  material  cost  about  $50  per 
1,000  ft.  of  lumber  used;  labor  of  building 
costs  about  $40  per  1,000  ft.,  giving  $90  per 
1.000  ft.  as  a  total  cost  of  the  completed  hull. 
In  addition  the  direct  costs  chargeable  to  hull 
or  machinery,  insurance.  travelin,c,  superin- 
tendence, camp  equipment,  temporary  build- 
ings, shop,  derrick,  office  expense,  design,  etc., 
amount  to  between  $10,000  and  $25,000,  de- 
pending on  whether  new  designs  have  to  be 
gotten  out,  what  construction  tools  and  equip- 
ment are  on  hand,  the  size  of  the  dredge,  and 
situation  of  the  ground  on  which  it  is  to  be 
built.    For  a   complete   dredge.  $180  per   ton. 


Fig.    3 — Vermillion    River    Rapids    Having    a    Fall   of  85  ft.   in    One-fourth    Mile. 


in  Red  Lake,  several  billion  feet  in  Ottertail 
Lake  and  a  few  billion  feet  on  head  water  of 
Wild  Rice  River.  With  these  storage  sites 
utilized  to  their  fullest  capacity,  a  consider- 
able amount  of  the  flood  waters  of  these 
streams  could  be  stored  up  for  use  in  times  of 
low-  water  instead  of  being  allowed  to  swell 
the  volume  of  the  Red  River  of  the  North 
above  the  danger  point.  Storage  reservoirs 
are  also  feasible  to  a  limited  extent,  on  the 
Minnesota   River.     The   Federal   Government 


on  a  basis  of  its  displacement,  it  is  a  fair  aver- 
age. 


The  Nepton  tunnel,  now  being  driven  in  the 
Pachuca.  Mexico,  district,  will  be  over  six 
miles  long  when  completed.  It  lies  at  a  depth 
of  about  1,400  feet  below  the  city  of  Pueblo.  It 
was  started  18  years  ago,  but  only  about  two 
miles  has  been  completed.  It  will  drain  the 
Pachuca  mining  districtt  and  afford  an  outlet 
for  the  different  mines. 
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BRIDGES      AND      BUILDINGS      SECTION 


Inspection  of  Concreting. 

Contributed  by  Jerome  Cochran,  C.  E.,  Formerly 

Designing  Engineer,   Trussed  Concrete  Steel 

Co.,    Detroit,    Mich, 

(Concluded  from  p.  264.) 

The  series  of  articles  on  the  inspection  of 
concrete  work,  of  which  this  is  the  second 
half  of  the  fifth,  has  been  planned  in  oppo- 
sition to  the  general  assumption  on  the  part 
of  writers  that  standards  or  methods  of  con- 
struction have  been  long  ago  established  and 
have  become  common  knowledge.  The  first 
article  on  "Directions  and  Suggestions  for  the 
Inspection  of  Concrete  Materials"  appeared 
in  this  journal  for  Jan.  -31,  1912;  the  second 
article  on  "Proportioning  and  Mixing  Con- 
crete" appeared  on  Feb.  7,  1913;  the  third 
article  on  "Inspection  of  Forms  and  Center- 
ing" appeared  on  Feb.  21.  1912;  the  fourth 
article  on  "Inspection  of  Steel  Reinforce- 
ment" appeared  on  Feb.  28,  1912;  and  the 
first  half  of  the  present  article  appeared  on 
March  6,  1912,  It  will  be  followed  by  arti- 
cles on  finishing  concrete  surfaces  and  water- 
proofing. 

Joints  Due  to  Stopping  of  Work. 

All  concrete  work  must  be  constructed 
along  proper  structural  lines  and  when  a  sec- 
lion  or  panel  of  reinforced  concrete  or  any 
trussed  concrete  member  is  started,  it  should 
be  finished  in  its  entirety  before  shutting 
down,  but  when  this  is  not  possible,  the  re- 
sulting joint  should  be  formed  where  it  will 
least  impair  the  strength  and  appearance  of 
the  structure.  To  effect  this  the  finishing 
surface  should  be  normal  to  the  line  of  thrust 
and  it  should  not  be  where  there  is  any  con- 
siderable shear.  In  other  words,  care  should 
be  taken  in  the  location  of  and  in  the  man- 
ner of  constructing  the  connecting  joints  as 
the  work  progresses.  Joints  must  be  made 
only  at  such  points  as  may  be  approved  by 
the  engineer.  If  the  appearance  of  the  fin- 
ished face  is  of  importance,  special  care  must 
also  be  exercised  in  joining  at  this  joint. 

Joints  Between  Day's  Work. — The  writer 
has  observed  in  bridge  piers  and  retaining 
walls  that  where  one  day's  work  joined  that 
of  another,  lines  could  be  noticed,  and  in  many 
cases  these  lines  were  inclined,  sloping  at 
about  the  angle  of  repose  of  the  wet  con- 
crete. By  inserting  temporary  partitions  in 
the  forms,  these  lines  would  have  been  ver- 
tical. Joints  between  day's  work  should  be 
at  some  feature  line,  or  be  made  truly  straight 
and  level.  The  methods  employed  to  stop  a 
day's  work  and  leave  the  joint  so  as  to  make 
a  satisfactory  union  with  the  engineer's  di- 
rections must  be  carefully  followed  as  to  the 
location  of  and  methods  of  constructing  joints 
between    day's   work. 

Horizontal  and  Vertical  Joints. — Layers  of 
concrete  should  be  kept  truly  horizontal,  and 
if,  for  any  reason,  it  is  necessary  to  stop  work 
for  an  indefinite  period,  it  should  be  the  duty 
of  the  inspector  and  of  the  contractor  to  see 
that  the  top  surface  of  the  concrete  is  prop- 
erly finished,  so  that  nothing  but  a  horizontal 
line  will  show  on  the  face  of  the  concrete,  as 
the  joint  between  portions  of  the  work  con- 
structed before  and  after  such  period  of  de- 
lay. It  cannot  be  too  strongly  insisted  that 
the  line  limiting  the  height  of  the  concrete 
at  the  face  should  be  made  perfectly  horizon- 
tal, for  a  slight  crack,  or  at  least  a  notice- 
able line,  may  be  expected  at  this  point,  and  if 
not  straight  it  will  be  the  more  unsightly.  If 
for  any  reason  it  is  impossible  to  complete 
an  entire  layer,  the  end  of  the  layer  should 
be  made  square  and  true  by  the  use  of  a  tem- 
porary' plank  partition.  In  the  construction 
of  arches,  culverts  and  sewers,  such  stop  plank 
should  be  set  normal  to  the  surface  of  the 
intrados,  instead  of  vertical.  In  case  more 
than  one  layer  is  left  incomplete,  thev  should 
be  stepped  back,  making  an  offset  for  each 
layer  of  at  least  one  or  two  feet.  No  irrecular 
wavy  or  sloping  lines  should  be  permitted  to 
show    on    the    face    of    tlie    work    at    different 


periods,  and  none  but  horizontal  or  vertical 
lines  should  be  permitted  in  such  cases.  The 
top  layers  of  concrete  at  the  end  of  a  day's 
work  should  be  left  roughened  up  or  grooved 
out  along  their  center  line  in  order  to  form 
a  positive  and  water-tight  bond  with  sub- 
sequent  work. 

Every  time  a  day's  work  is  finished  and  a 
horizontal  joint  is  thereby  required,  the  con- 
crete should  either  stop  fi  ins.  below  a  wale, 
wiring  or  rodding,  or  6  ins.  above.  If  stopped 
CI  ins.  below,  the  wires  of  rods  can  be  tight- 
ened and  the  face  boards  made  to  hug  the 
previous  day's  work,  thus  avoiding  an  unsight- 
ly lip  and  saggy  contact  which  will  deform  an 
otherwise  good  surface.  If  stopped  6  ins. 
above  the  wires  or  rods,  the  weight  of  the 
concrete  will  tighten  the  wire  and  draw  the 
wale  close  to  the  studs  and  thus  bring  the 
boards  tight  to  face.  Should  the  above  pre- 
cautions be  neglected,  it  will  necessitate  shim- 
ming the  boards  away  from  the  studs  with 
shims,  and  just  driving  them  out  with  a  ham- 
mer. Unless  the  boards  are  shitiimed,  the 
wet  concrete  will  force  them  back  against 
the  studs  and  the  result  will  be  an  ugly  finish. 

Joints  in  Footings. — Footings,  should  be  cast 
to  their  full  depth  at  one  operation.  Where 
it  is  necessary  to  make  joints  between  differ- 
ent portions  of  the  same  footing,  the  surfaces 
should  be  roughened  after  tamping  so  as  to 
provide  a  suitable  clinch  for  adjoining  con 
Crete  to  be  placed  later  and  should  be 
scrubbed  with  cement  grout  with  a  broom  be- 
fore placing  other  concrete. 

Joints  in  Columns. — Joints  should  be  made 
in  the  columns  flush  with  the  lower  side  of 
the  beams  or  girders,  and  should  be  at  right 
angles  to  their  surfaces.  It  is  preferable  to 
pour  the  columns  some  six  or  eight  hours  be- 
fore the  beams  and  girders  so  as  to  allow 
time  for  settlement  and  shrinkage.  The  pour 
ing  of  concrete  for  a  column  should  be  a 
continuous  operation  to  the  line  where  beams 
join  in. 

Joints  in  Slabs. — It  is  better  to  pour  an  en- 
lire  floor  at  home,  but  if  stops  must  be  made 
in  slabs,  the  concrete  should  be  stopped  in  a 
vertical  plane  at  right  angles  to  the  span, 
either  (a)  at  midspan,  or  (b)  over  the  center 
of  the  supporting  beam  or  girder.  No  horizon- 
tal joints  should  be  allowed  in  slabs.  Panels 
having  girders  supporting  but  one  beam  should 
have  no  stops  parallel  to  beams.  For  such 
panels  all  stops  should  be  parallel  to  girders 
and  preferably  at  the  center  of  beams. 

Joints  in  Tile  Floor  Slabs. — The  concrete 
for  a  tile  floor  slab  with  concrete  over  the  top 
of  the  tile  must  all  be  poured  at  the  same  time. 

Joints  in  Beams  and  Girders. — Girders  or 
beams  must  never  be  constructed  over  freshly 
formed  columns  without  allowing  a  period  of 
at  least  two  hours  to  elapse  to  permit  settle- 
ment in  the  coluinns.  preferably  six  or  eight 
hours.  Before  resuming  work  the  top  of  the 
column  should  be  cleansed  of  foreign  mat- 
ter and  laitance. 

In  beams  or  girders,  the  concrete  should  be 
stopped  in  a  vertical  plane  at  right  angles  to 
the  length  of  the  beam,  either  (a)  at  mid- 
span,  or  (b)  over  the  center  of  the  supporting 
column.  Any  concrete  which  may  run  past 
the  bulkheads  must  be  cleaned  up  before  the 
concreting  of  the  next  section  is  started.  In 
no  event  should  work  be  terminated  in  beams 
or  girders  where  future  shearing  action  be- 
comes great,  as  at  their  ends  or  directly  un- 
der a  heavy  concentrated  load.  Where  brack- 
ets are  used,  the  brackets  should  be  consid- 
ered as  part  of  the  beam  or  girder.  Where 
a  beam  and  slab  have  been  figured  as  a  T 
beam,  both  should  invariably  be  poured  at  the 
same  time.  As  a  rule,  deep  beams  should  be 
constructed  some  in  advance  of  the  slab,  but 
no  concrete  should  be  placed  in  the  beam, 
and  allowed  to  become  so  dry  as  not  to  prop- 
erly bond  with  the  balance  of  the  work. 
Where  the  beam  has  been  figured  as  rectan- 
"ular,  it  is  not  so  important  that  both  be 
placed   at   once;    however,   it   is   preferable   to 


do   so,   as   the    full  depth  of  beam  i;lu,j„ 
part    of    the    slab.     A  notch  may  bleft  f 
the  support  of  the  slab,  and  thus  nrjv  i 
entire  beam  would  be  placed  at  oniiim'e 
Beams   and   girders   are   sometime  split 
two    in    the    middle    longitudinally,      ^j. 
of  a  temporary  vertical  bulkhead,  \en  it 
necessary  to  stop  work  in  their  neigoriior 
The    writer    does    not    recommend   is  pr, 
tice    by    any   means,    but   would   mu   ratli 
leave  a  step  or  notch   the  depth  of  le  ^\. 
an  inch  or  two  wide,  at  the  top  of  le  bea 
or  girder.     This   step   will   act  as    supm 
for  the  slab,  and  if  the  beam  is  figjed  aj 
rectangular   beam,    as    it   should  be,uid  r, 
as  a  T  beam,  it  can  depend  to  a  coiderat 
extent  upon  the  other   slab  for  wh^niav 
lacking   in   bond   at   the   step.     Theri; 
erally   always  an   excess   of  compress 
in  beams  designed  to  carry  slabs.    I  s 
more  economical  and  just  as  good  p.ci 
rely  upon  this  excess  compression  ai; 
adjoining  slab  than  to  go  to  the  trtblc  a 
expense  of  placing  a  bulkhead  along'h*>  ct 
ter  plane  of  a  beam  or  girder,  with    , 
added    difficulties    this    method    enta,, 
narrowing    up   the    space    to   work 
ble   displacing  of   the    steel,   differend. 
of   shrinkage   contraction,   additional  in.,_  , 
quired,   etc. 

Joints  in  Flat  Slab  System. — In  sbping 
all  cases,  the  column  and  column  he:  shot 
be    cast    and    the    splice    or    joint  ade 
against    a    vertical   plank    in   the   cerr 
panel,  the  splice  or  joint  being  in  ,vi 
plane. 

Joints  in  I'Valls. — When  the  concre  is  <t 
ject    to    vertical    forces    only,    as    into 
tions    for    buildings    and    masonry  sa. 
horizontal    joints    are    less    objection.le  in 
vertical    joints.     But    in    the   constntion 
concrete   abutments,    retaining   walls.in'i  ■ 
like,   vertical   joints   are   desirable   t  c 
the   cracks   to    predetermined   planes.  I 
building  of   such   structures,  the  wo;  ■ 
be    divided    into    sections    of   such  In 
dimensions  as  may  be  thought  best,  id  ea 
section   completed  as  a   monolith,     lere  s 
several   advantages   in   placing   walls  n  shi 
lengths  at  a  time.     Vertical  joints  dot  slii 
up  as  badly  as  horizontal  ones,  especiiywh 
these  are  made  by  the  use  of  a  bulkwd  a 
are   true   to   line   as   mentioned   abo-.     T 
contraction    of    the    concrete    due   tisettli 
will   be  somewhat  equalized  as  the   ill  pi 
gresses.    and    these   vertical    joints   vl  ofl 
be  sufficient  to  take  up  expansion  anc;ontr; 
tion    due    to    change    in    temperatur 

Walls  should  be  stopped  at  horintal 
vertical  bead  or  groove,  so  that  th  line 
the  junction  of  two  days'  work  will  t  sho 
It  is  preferable  to  stop  the  wall  iivertii 
planes  across  the  wall,  and.  if  practibk.  t 
stoppage  should  occur  at  an  expansijoi 
This  will  sometimes  require  the  ciinuo 
prosecution  of  work  for  24  or  •  liou 
Whether  this  method,  involving  worit  nis 
which  is  always  more  expensive  an  usua 
less  thorough,  is  justified  by  the  en  soug 
depends,  of  course,  upon  the  characi  cf  I 
structure.  When  the  day's  work  rst  st 
elsewhere  than  at  an  expansion  join  it  ml 
be  essentially  on  a  vertical  line  wi  a  k 
or  other  positive  form  of  bond  pro  Id  t 
the  connection  of  the  subsequent  v/o.  Tl 
vertical  stop-line  must  be  stepped  ack 
least  one  foot  for  other  and  subseqvit  da; 
work. 

Grooves  for  Joining   Future   }Vori-\\« 
the  placing  of  the  concrete   is   suspded.  : 
necessary    grooves    for    joining    futi    «'0 
must  be  made  before  the  concrete  hasidUf 
to    set.      This    mav    be    accomplished>y  (' 
bedding    pieces    of    plank    in    the   to  of  t 
horizontal   and   vertical  layers   of  coi'ete. 
l^e  removed  after  the  cnncrete  has  seles>'" 
depressions.      Beveling    the    edges 
planks   will   facilitate  their  removal.  >' 
joints    special    care    must    be    taken  ' 
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Lcrete  thoroughly,  in  order  that  it  may 
Jlense  and  compact  as  at  other  places. 

Bonding  New  to  Old   Concrete. 
.  lid  the  continuous  laying  oi  concrete  be 
:„p,ed    for    any    reason,     care     must    be 
.  to  see  that  the  finishmg  surtace  is  left 
■:,  the  conditions  of  continuous  work  are 

imated  as   near  as   possible.     Satisfac- 

eans  must  be  taken  to  clean  and  rough- 
,   concrete  which  has  set  and  to  secure 

1  and  efficient  bond  between  the  older 
,te  and  the  fresh  concrete  placed  above 
•,on  it  In  other  words,  the  bonding  ot 
, .  old  concrete  must  be  made  as  good  as 

iditions  will  permit.  It  is  better,  in  gen- 
11  leave  the  surface  rough  than  smooth. 
1  lining  new  work  to  that  which  is  partlv 

ch  precautions  of  cleaning,  wetting  and 
eg  should  be  observed   as  the  engineer 

'Coring  Snrface.-When  a  course  of 
(|-oncrete  is  to  be  laid  on  a  surface  of 
re  which  has  been  exposed  for  several 
cif  longer  the  surface  should  be  tlior- 
t  cleaned  of  all  foreign  material  and 
I-  or  scum,  and  drenched  with  water 
frably  under  pressure),  so  as  to  make  a 
,  jnd  between  the  two  layers.  It  is  very 
Hint  that  the  surface  be  clean.  Also 
-ms  should  be  cleaned  of  any  concrete 

I  15  been  spattered  on  them.  If  necessary, 
rface   of    the    set    concrete    should    be 

rghly  rubbed  with  stiff  wire  or  willow 
Oi  removing  anv  loose  stones  at  the  sur- 
t  I'at  appears  to  be  loose.  The  surface 
»  so  be  roughened  with  a  pick,  although 
'  St  operation   is    not    always   as   benefi- 

generally  imagined. 
,rial  care  must  be  taken  to  remove  all 
s.  inert  or  foreign  material  from  the  old 
icle  before  any  attempt  at  bonding  the 
»  ork  is  made.  If  laitance  has  collected,  it 
s  <  carcfullv  and  completely  removed  be- 
<>  ie  new  material  is  added,  in  order  to 
■  ttsr  bond.  The  surface  of  the  hard- 
rete  mav  be  treated  with  an  acid 
-  -mJi  as  "Ransomite."  The  acid  must 
t  roughly  removed  by  washing  with  pure 

lomts— The  bond  may  be  strength- 

-oreading    a   bed   of    mortar    (say) 

:- If  inch   thick  on   the  prepared   surface 

t  efore   laying   the    fresh    concrete.     The 

r,    should'  not  be   leaner   than    one   part 

r(id  cement  to  two   parts   sand. 

•■■•  Grout.— A  grout  of  neat  cement  is 

substituted   for   mortar,  but   grout 

.    iiat  uncertain  in  its  action.     In  join- 

;.w  and  old   layers   together,    too   much 

*innot  be  taken  to  have  them  well  grout- 

.   refilling   proceeds;     too     much    grout. 

(Tier,  should  not  be  used,  or  the  bedding 

II  .t  be  so  good.    The  cement  grout  should 
iiroughly   brushed   and    tamped    in    with 

-Ti.'  broom,  after  which  the  riew  con- 

.   be  placed.     Neat   cement  is  some- 

d  on  the  previously  moistened  sur- 

■lie  writer  does  not  recommend  this 

Grout  is  more  satisfactory. 

is"v  of  Concrete   to  Bond  or  Set. — Any 

ncte  that   fails  to  show   proper  bond,   or 

'    to  set  after  it  has  been  allowed  suf- 

c.  should  be  taken  up  and  replaced 

concrete  of  proper  quality. 

,ci'.j  of  Mortar. — Thin  edges  of  mor- 

i.ave  run  out   over   the  centering  or 

.'   forms   should   be   broken   up   into 

es  and  allowed  to  become  embedded 

...rk. 

Bond.— When  two  or  more  sections 
■.   on   different   days   join,   a   hot    as- 
other  bond    approved    by    the    engi- 
be  used  between   adjacent  sections. 
'■  Broken  Stone. — The  surface  of  the 
which  is  to  be  bonded  to  other  con- 
^    be   left  in   a    rough    condition    by 
^   a  layer  of  broken   stone   or  gravel 
?anie,  running  half  the  depth  of  the 
the  green  concrete  and  leaving  the 
'■i   of   the   stone    protruding.      Large 
cighing  a  hundred   pounds   or   more 
-   vvviontly  imbedded  one-half  their  depth 
■  't  last  layer  of  a  dav's  work  to   form  a 
'rjwith  the  following  layer. 
C'  Rail  Ends.—U  foV  any  reason  the  work 


has  to  be  ;ii'crv  ip;c  :,  ;.  iiuniber  of  old  rail- 
ends  set  vi-n:c;illy  m,i\  l.o  partly  embedded  in 
the  last  layer  so  tii:;i  the  projecting  ends  will 
provide  a  grip  for  the  succeeding  layers.  This 
should  not  be  permitted,  however',  near  the 
top  of   the   work. 

Hollows  or  Grooves.-  -The  surface  of  the 
concrete  which  is  to  be  liondcd  to  other  con- 
crete may  be  left  in  a  rough  condition  by  set- 
ting in  strips  of  wood,  which  when  removed 
will  form  a  groove  ami  assist  in  making  a 
good  bond. 

E.vpansion  /<)i);(i.— Where  expansion  joints 
occur  the  faces  of  the  old  concrete,  after  be- 
ing cleaned  dry,  should  be  given  a  heavy  coat 
of  crude  oil,  which  should  have  at  least  one 
day's  drying  before  fresh  concrete  is  laid 
against    it. 

Rannning  Layers  of  Xczi.'  Concrete. — Care 
must  be  taken  to  especially  and  vigorously  ram 
the  first  new  layer  of  concrete  and  the  ram- 
ming continued  so  that  a  dense  concrete  will 
result  with  perfect  bonding  between  the  sev- 
eral layers.  These  layers  must  be  made  with 
great  care  and  in  a  manner  satisfactory  to 
the  engineer. 

Protection  of  Concrete  After  Placing. 
Concrete  should  not  be  disturbed  more 
than  absolutely  necessary  after  being  put  in 
place.  It  is  useless  to  make  good  concrete, 
unless  care  is  taken  to  protect  it  until  it  is 
hard  enough  to  take  care  of  itself.  Until 
sufficient  hardening  of  the  concrete  has  oc- 
curred, the  structural  parts  must  be  protected 
against  the  effect  of  freezing  and  premature 
drying,  as  well  as  against  vibrations  and  loads. 
Concrete  should  not  be  exposed  to  the  action 
of  water  until  thoroughly  set.  Freshly  de- 
posited concrete  should  be  protected  from  the 
direct  rays  of  the  sun  and  w-ind  by  boards 
or  tarpaulins.  When  work  is  delayed  for  any 
reason  the  upper  exposed  surface  should  be 
protected  by  a  canvas  cover  until  the  work 
proceeds. 

Concrete  Deposited  in  Wet  Places.— Con- 
crete required  to  be  deposited  in  wet  places 
should  be  thoroughly  protected  so  that  the 
cement  will  not  be  washed  out.  Depositing 
concrete  under  water  will  be  discussed  more 
fullv  at  the  close  of  this  article. 

.r'arring  of  Concrete.— After  the  concrete  is 
placed  it  must  be  left  undisturbed  until  it  has 
received  a  hard  set.  To  this  end  care  must 
be  taken  in  placing  concrete  beside  other  con- 
crete that  is  partially  set,  so  as  not  to  undo 
previous  work.  Jarring  the  projecting  ends 
of  steel  reinforcement  with  buckets,  wheel- 
barrows or  carts  in  placing  fresh  concrete 
will  impair  the  bond  of  work  that  is  par- 
tiallv  set.  Tarring  the  forms  by  the  buckets 
or  carts  in  which  the  concrete  is  handled  will 
have  the  same  results.  The  jar  of  a  hoisting 
engine  and  concrete  mixer  or  other  moving 
machinery  should  not  be  allowed  to  reach  the 
setting  concrete.  ,.,.,, 

In  placing  the  concrete,  the  work  should  be 
so  laid  out  that  partly  set  concrete  will  not 
be  subjected  to  shocks  from  men  wheeling  or 
handling  material  over  it.  This  may  be  avoid- 
ed to  some  extent  by  planning  the  work  so 
that  concrete  farthest  from  the  mixer  will  be 
deposited  first.  W'alking  over  newly-laid  con- 
crete should  be  avoided  as  much  as  possible. 
If  walked  on  or  wheeled  over  during  the  time 
of  setting,  the  set  will  be  incomplete  or  may 
be  entirelv  destroyed.  Concrete  should  be  al- 
lowed to 'set  for  24  houTs,  or  more  if  so  di- 
rected, before  any  work  shall  be  laid  upon 
it  or  anv  walking  allowed  upon  it.  Walking 
across  a'  concrete  floor,  before  the  hardening 
is  sufficientlv  advanced,  if  not  permanent  in- 
nlaces  in  the  concrete,  if  not  permanent  in- 
lury  W'orkmen  are  likely  to  pav  little  at- 
tention to  this  and  constant  watching  on  the 
part  of  the  inspector  is  necessary  to  guard 
against  it.  Workmen  who  persist  in  \valk- 
ine  on  green  concrete  should  be  discharged. 

Keeping  Concrete  Moist.-AHer  concrete 
has  been  placed,  a  very  important  detail  is  to 
keeo  it  constantlv  wet  until  it  is  covered  over 
with  whatever  material  is  to  come  on  it.  io 
enable  the  concrete  to  set  properly,  it  must 
be  kept  moist.  This  is  an  item  which  too 
often  is  neglected,  .Ml  ^^P°^''\^''![lf''\°[ 
fin-'shed  an<l  unfinished  concrete  should  be  kept 


constantly  moist  by  sprinkling  with  clean  wa- 
ter at  short  intervals,  unless  otherwise  directed 
during  cold  weather,  or  by  covering  with 
moistened  burlap,  or  by  such  other  means  as 
may  be  approved.  This  moistening  should 
continue  until  the  permanent  covering  is  in 
place  or  until  the  concrete  has  sufficiently 
hardened.  Wetting  should  commence  as  soon 
as  the  surface  of  the  concrete  has  set. 

The  surfaces  of  concrete  exposed  to  pre- 
mature drviiig  should  be  kept  wet  for  a  period 
of  at  least  seven  days.  This  may  be  done 
by  a  covering  of  wet  sand  or  sawdust,  bur- 
lap, or  by  continuous  sprinkling,  or  by  some 
other  method  equally  effective.  An  excellent 
practice  is  to  cover  the  surface  with  burlaps 
which  may  be  kept  saturated,  as  this  not  only 
furnishes  the  necessary  moisture,  but  pro- 
tects the  work  from  the  direct  rays  of  the 
sun.  The  interior  of  a  large  mass  of  con- 
crete work  will  probably  take  care  of  itself 
by  keping  the  burlap  wetted  down  by  means 
of  a  hose,  but  the  precaution  has  sometimes 
been  taken  of  leaving  vertical  holes  or  wells  in 
the  mass,  which  are  kept  filled  with  water 
for  some  weeks  and  are  then  filled  with  con- 
crete. 

Concrete  laid  in  warm  weather  should  be 
drenched  with  water  twice  daily,  Sunday  in- 
cluded, during  the  first  week  after  being  put 
in  place.  The  aggregate  should  be  thoroughly 
wetted,  more  water  used  in  the  mixing,  and,  if 
necessary,  the  work  should  be  covered  with 
planks  or  tarpaulins.  Throughout  the  work, 
care  must  be  taken  to  prevent  the  rapid  dry- 
ing of  the  concrete  by  the  sun.  Some  specifica- 
tions require  that  concrete  be  well  sprinkled 
in  hot  weather  every  two  hours  of  the  first 
day  and  at  longer  intervals  during  the  sev- 
eral succeeding  days.  The  inspector  will,  of 
course,  be  governed  by  the  engineer's  direc- 
tions in  this  regard. 

Plumbing  and  Leveling  of  Forms. — No 
work  should  be  done  upon  forms  nor  should 
they  be  moved  in  any  way  after  the  concrete 
is  in  place,  except  to  correct  or  secure  them 
before  the  concrete  has  set. 

Protection  From  Blasting.—Su&cient  can- 
vas or  timber  covering  must  be  provided  to 
protect  freshly-laid  work  from  blasting. 

Protection  From  Traffic. — Where  traffic  is 
unavoidable  over  green  concrete,  the  surface 
should  be  covered  with  at  least  three  inches 
of  sand  for  protection,  or  suitable  boards 
should  be  provided  for  the  purpose  of  distrib- 
uting the  weights. 

Protection  From  Frost. — When  considered 
advisable,  fresh  concrete  should  be  covered  to 
protect  it  from  danger  of  injury  by  frost.  This 
will   be   thoroughly   discussed   below. 

Time  to  Set  (Heavy  Loads). — After  cement 
has  begun  to  set,  it  should  not  be  disturbed 
until  it  has  hardened  sufficiently  to  bear  easily 
any'  weight  that  may  be  put  upon  it.  Time 
must  be  given  for  concrete  to  become  firm  be- 
fore masonry  foundation  or  other  mass  work 
is  commenced  upon  it,  usually  as  much  as  24 
hours,  as  heavy  pressure  tends  to  retard  the 
setting.  In  the  case  of  quick-setting  natural 
cements,  however.  12  hours  may  be  sufficient. 
No  water  should  be  allowed  to  stand  on,  or  to 
flow-  over,  fresh  concrete  work,  until  the  work 
has    had   time   to    set. 

Concreting  in  Freezing  Weather. 

GENER.\L    REQUIREMENTS. 

Engineer's  Permission. — In  case  it  becomes 
necessary  to  do  work  in  the  winter  months, 
no  concrete  should  be  mixed,  nor  placed,  nor 
any  other  operations  performed,  likely  to  be 
interfered  with  by  cold  during  any  of  the 
months  of  December,  January,  February  and 
March  and  thereafter  until  the  frost  is  out 
of  the  ground,  unless  permission  be  obtained 
from  the  engineer  in  charge  of  the  work.  If. 
however,  the  engineer  is  of  the  opinion  that 
any  operation  can  be  satisfactorily  perfromed 
during  the  above  months,  he  may  give  the 
contractor  a  special  written  permit,  defining 
the  work  and  the  conditions  under  w-hich  such 
work  may  be  done,  and  such  conditions  must 
be  faithfiilly  followed.  The  inspector,  of 
course,  will  be  governed  by  the  engineer's  de- 
cision in  the  inatter.  As  a  matter  of  fact. 
however,  satis i.ntory   results  can  be  obtained 
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in  all  classes  of  concrete  work  when  proper 
precautions  are  observed  and  prejudice  against 
concreting  in  freezing  weather  is  gradually 
disappearing. 

Suspension  of  Work. — The  engineer  may, 
however,  prohibit  the  laying  of  concrete  at 
any  time  when,  in  his  judgment,  the  conditions 
are  unsuitable  or  the  proper  precautions  are 
not  being  taken,  whatever  the  weather  may  be, 
in  any  season.  The  practice  of  mixing,  placing 
and  protecting  concrete  in  freezing  weather  in 
the  same  manner  as  in  warm  weather,  is  most 
certainly  to  be  condemned. 

Starting  IVork  After  Prolonged  Freezing 
Weather. — After  prolonged  freezing  weather 
the  work  should  not  be  taken  up  again  with 
the  warmer  weather  until  the  approval  of  the 
engineer  has  been  obtained, 

PRECAUTIONS    TO    BE    OBSERVED. 

Special  precautions  must  be  taken  in  placing 
concrete  in  cold  or  freezing  weather.  Con- 
crete in  the  cold  and  damp  autumn  and  winter 
months  set  much  more  slowly  than  during  the 
summer.  Below  a  temperature  of  oO  degrees 
F.  concrete  sets  slowl.v,  and  below  40  degrees 
is  very  inactive.  At  32  degrees  concrete 
freezes  before  setting.  Concrete  work  can  be 
carried  on  when  the  temperature  is  as  low 
as  20  degrees  (seldom  lower)  if  the  follow- 
ing  precautions   are   taken : 

Concrete  Materials. — When  it  is  necessary 
to  make  concrete  in  freezin.g  weather  only 
Portland  cement  should  be  used.  Natural 
cements  should  not  be  used,  as  they  will  not 
stand  freezing.  In  fact,  most  natural  cements 
are  seriously  injured  by  frost,  especially  by 
alternate  freezing  and  thawing.  Precautions 
must  be  taken  to  avoid  the  use  of  materials 
containing  frost  or  covered  with  ice  crystals 
during  freezing  weather.  The  inspector  should 
examine  all  the  materials  carefully  and  if  they 
are  frosty  or  frozen  he  should  insist  upon 
the  materials  being  heated. 

Careful  Inspection  Needed. — Particular  care 
should  be  used  by  the  inspector  to  see  that  the 
forms  are  properly  braced,  the  bottom  of  beam 
and  column  boxes  are  clean  before  pouring 
concrete ;  that  the  steel  is  accurately  placed, 
concrete  thoroughly  mi.xed  and  the  w^orkman- 
ship  in  general,  the  best  possible.  Special 
vigilance  is  required  of  the  inspector  during 
cold  weather,  as  workmen  are  apt  to  become 
careless  during  cold  weather.  Workmen  have 
a  tendency  to  shirk  their  duty,  especially  when 
it  exposes  them  to  the  cold. 

Cleaning  Forms. — Trouble  is  likely  to  be  ex- 
perienced from  the  tendency  of  frost  to  make 
the  concrete  adhere  to  the  forms.  Boiling 
water  may  be  used  with  good  results  in  thaw- 
ing this  out.  Snow  and  ice  may  also  be  re- 
moved from  forms  by  steam  from  a  hose 
connected  to  the  steam  boiler  on  the  job;  in 
this  way  any  particles  of  ice  are  melted  and 
the  chill  taken  olif  the  forms. 

Warming  Steel  Forms. — Concrete  should 
never  be  placed  in  steel  forms  until  they  are 
warmed,   if  the   temperature   is  below   32°    F. 

Methods  of  Preventing  Injury  to  Concrete. 
— The  precautions  which  will  assist  in  pre- 
venting injury  to  concrete  during  freezing 
weather  are  as  follows : 

(1)  Lowering  the  freezing-point  of  the 
mixing  water. 

(2)  Heating  the  sand,  broken  stone  or 
gravel,  and  mixing-water. 

(3)  Covering  the  newly-laid  concrete  with 
some  non-conductive  material  which  will  re- 
tain the  heat. 

(4)  Enclosing  or  housing  the  work  under 
construction. 

(5)  Artificial  heating  of  the  enclosed  space. 
One  or  more  of  the  above  methods  should 

be  employed  to  prevent  concrete  from  freez- 
ing. The  particular  method  or  methods  to 
be  used  will  depend  largely  upon  the  charac- 
ter of  the  work,  large  plain  mass  work,  such 
as  retaining  walls  and  abutments,  not  requir- 
ing the  same  care  and  protection  as  thin  walks, 
columns,  beams  and  floor  slabs. 

In  addition  to  the  precautions  stated  above, 
the  contractor  should  be  required  to  take  such 
other  precautions  as  may  be  found  necessary 
to  secure  first-class  work  in  every  respect, 
including  the  character  of  the  finish  of  all  ex- 
posed faces. 


USE    OF    CHEMICALS. 

Lowering  the  freezing  point  of  the  concrete 
is  the  simplest  and  cheapest,  but  probably  not 
the  best  method  of  concreting  in  freezing 
weather. 

Adding  Substances  to  Mixing  Water. — The 
addition  of  some  chemical  to  the  mixing  wa- 
ter is  more  frequently  resorted  to  than  heating 
the  materials  as  described  below,  principally, 
no  doubt,  because  of  the  simplicity  of  the 
process.  Only  those  substances  that  have  no 
effect  on  the  strength  and  durability  of  the 
concrete  should  be  used  to  reduce  its  freezing 
point.  Where  such  materials  as  glycerine,  al- 
cohol and  sugar  are  proposed  for  the  purpose 
of  lowering  the  freezing  point  of  water,  they 
should  be  used  with  caution,  owing  to  a  ten- 
dency to  lower  the  strength  of  the  mortar. 
If  any  other  substance  than  sodium  chloride 
(common  salt)  or  calcium  chloride  is  pro- 
posed for  the  purpose,  the  approval  of  the  en- 
gineer should  be  obtained  before  their  use  is 
permitted. 

Salt  in  Mixing  Water. — Salt  dissolved  in  the 
water  used  in  mixing  the  concrete  helps  to 
prevent  freezing  by  lowering  the  freezing 
point  and  is  the  ingredient  most  commonly 
used,  the  addition  of  which  lowers  the  freez- 
ing point  about  1°  F.  for  each  per  cent  added. 
The  excessive  use  of  salt  for  this  purpose 
should  not  be  permitted.  Salt  has  the  effect 
of  slightly  reducing  the  early-  strength  of 
cement,  but  does  not  affect  the  ultimate 
strength  when  used  in  proper  quantities.  Salt 
also  delays  the  setting  of  cement,  but  there  is 
no  mechanical  action  from  freezing,  and  the 
resiilts  of  its  use  are  usually  satisfactory. 

If  salt  is  added  to  the  water,  great  care 
should  be  taken  to  see  that  it  is  thoroughly 
dissolved  and  that  the  solution  is  not  over- 
dosed, which  is  very  likely  to  be  the  case.  If 
the  eft'ect  is  not  bad  on  the  strength  of  the 
concrete,  it  is  on  the  looks  of  it.  Too  much 
salt,  or  salt  in  lumps,  will  eventually  work  its 
way  to  the  surface,  thus  showing  in  blisters 
and  unsightly  stains.  Salt  should  not  be  added 
in  lumps  directly  to  the  mixing  water,  but  in 
the  form  of  brine.  Even  when  salt  is  used, 
it  is  important  that  the  a.ggregates  be  free  from 
lumps  of  frozen  material,  as  it  is  impossible  to 
properly  mix  such  materials. 

Salt  should  be  used  only  in  plain  concrete 
work,  as  its  eft'ect  on  reinforcing  metal  has 
not  been  established.  It  is  claimed  by  some 
experimenters  that  salt  will  corrode'  steel  bars 
embedded   in   concrete. 

When  sodium  chloride  (common  salt)  is 
added  to  prevent  freezing,  the  amount  should 
not  exceed  ten  (10)  per  cent  of  the  weight  of 
the  water.  Some  authorities  place  the  safe 
percentage  at  a  considerable  higher  figure.  A 
5  per  cent  solution  of  common  salt  is  ordinar- 
il.v  used  and  is  not  detrimental  to  the  strength 
of  the  concrete  where  so  used.  The  salt  must 
be  thoroughly  dissolved  in  the  water  before 
mixing  the  concrete — approximately  one 
pound  of  salt  to  over  IS  gals,  of  water  when 
the  thermometer  is  at  32°  F.,  and  one  addi- 
tional ounce  of  salt  for  everv  further  degree 
below  32. 

Salt  is  sometimes  added  in  sufficient  quan- 
tity to  "float  an  egg"  or  to  "float  a  potato." 
Such  determinations  are  untrustworthy — it 
takes  about  15  per  cent  of  salt  to  the  weight 
of  the  w-ater  to  "f^oat  a  potato"  and  aboutll 
per  cent  to  "float  an  egg."  The  salt  addition 
should  be  determined  by  actual  weight  and  not 
guessed  at.  No  more  than  10  per  cent  should 
be  permitted  under  any  circumstances  and  this 
amount  will  not  be  considered  effective  for 
temperatures  lower  than  22°  F. 

Concrete  to  which,  salt  has  been  added  dries 
out  more  slowly  and  hence  retains  its  dark 
color  longer  than  that  containing  no  salt;  but 
both  are  likely  finally  to  have  the  same  color. 

Calcium  Chloride  in  Mixing  Water. — Ex- 
periments indicate  that  calcium  .chloride  (chlor- 
ide of  lime)  added  in  quantities  not  exceeding 
2  per  cent  of  the  weight  of  the  cement  is  an 
effective  agent  for  lowering  the  freezing  point 
of  the  concrete.  It  is  also  a  well-known  fact 
that  additions  of  calcium  chloride  will  often 
render  unsound  cement  sound.  Mr.  Richard 
K.  Meade  added  2  per  cent  calcium  chloride 
to  several  samples  of  unsound  cement  and  in 


each  case  the  resulting  mixture  pa<(i  n 
steam  and  boiling  tests  perfectly  (Fi  d^ 
Apr.  20,  -07,  p.  502.)  ^      V 

Calcium   chloride  may  be  used  in  „«« 
blocks    which    are   made   in   the   wintrt: 
adding   to   their  strength  and  impermi 
without   causing   discoloration  of,  or  fl/. 
cence   on,  the  blocks.  \    '■'■' 

Calcium    chloride    has    an    advanta^  n 
common  salt  in  that  it  reduces  the  freWf 
a  lower  point.     Qiloride  of  barium  i  sL,, 
quantities  has   the  same  effect  as  chlidp    • 
calcium  in  hastening  the  setting  of  cLlt"' 

Calcium    chloride    should   not   be  aled  ■ 
quantities  exceeding  2  per  cent  of  thev-eiil 
of  the  cement  when  used  as  an  agent  f  W, 
cring  the  freezing  point  of  the  concret  jw. 
IS   substantially  a  15   to  20  per  cent  W! 
the     freezing   point     of     which    is   frq    "" 
F.  to  —2°  F.     In  other  words,  dissolvln 
water    needed    to   properly    mix   the   lii 
two  pounds  of  calcium  chloride  for  eh 
of  cement  used.    To  determine  the  amm 
calcium  chloride  per  barrel  or  tankfulf 
ter,  the  quantity  of  water  used  per  bag   c 
ent  must  be  carefully  noted  and  from  i^ 
amount   can   be   readily   figured.     The  ^ 
chloride  of  calcium  in  concrete  should    i 
by   special  arrangement  and  under  the.u 
vision   of  the   engineer.     If  a   larger  lu 
than   stated  above   is  used,   it  is  likebt. 
hasten  the  set  as  to  make  the  concre  r 
cult  to  handle. 

Corrosion  of  Steel  Rods  in  Reinforc,  ( 
Crete.— Tests  were  made  during  1908-0!b 
Knowles  and  Clifton  P.  Mavfield,  Pia 
pia,  to  determine  the  relative  effects  of  ir 
percentages  of  sodium  chloride  and  k 
chloride  or  reinforcing  steel  embedded 
Crete.* 

From  a  study  of  the  observations  anti 
lated  weights  of  the  reinforcing  bars,  e- 
Knowles  and  Mayfield  -reached"  the  fo.-* 
conclusions : 

(1)  The  presence  of  sodium  chicle 
calcium  chloride  in  the  aggregate  cj« 
corrosive  action  of  metal. 

(2)  This  action  is  greatest  on  thtmu 
side  of  the  bar.  ' 

(3  This  action  is  greater  in  conc:c 
dry  consistency  than  in  one  of  a  w  ; 
sistency. 

(4)  The  denser  the  aggregate  is  apor- 
tioned  the  less  the  action. 

(5)  The  corrosion  increases  with  t  in- 
crease of  percentage  of  the  salt  in  thegpe- 
gate.  ■  r 

(6)  The  action  caused  by  calcium  coride 
is  greater  than  that  caused  by  commonalt. 

Experiments   should   be   carried   fur;r  to 
ascertain     whether    the     action     noted  ib 
would  continue  until  the  effective  strcih 
the  steel  would  be  dangerously  impair. 

The  writer  would  suggest  that  concic 
inforced  with -steel  should  not  be  pre.: 
from  freezing  by  the  use  of  salt,  owing,J 
results  of  the  above  experiments.  1  i- 
well-established  fact  that  salt  and  air  r 
steel  quickly  and  concrete  placed  in  the  ir 
is  liable  to  be  somewhat  porous  and  et  in 
and  if  there  be  any  steel  embedded  ::rein, 
corrosion  w-ill  follow. 

HEATING    THE    MATERIALS. 

The  best  method  of  concreting  in  f:2'~ 
w-eather  is  to  heat  the  materials,  and  r 
tect  the  work  until  it  has  obtained  su- 
strength  to  withstand  the  action  of  r 
Either  the  water,  the  sand  and  water,  • 
sand,  broken  stone  or  gravel  and  water  lo 
be  heated.  The  cement  is  usaully  not  a' 
The  simple  precaution  of  waking 
cement  by  the  use  of  warm  water  in  tl 
causes  it  to  deport  itself  more  nearl; 
does  in  the  summer  season.  Heating  t 
terials  accelerates  the  rate  of  bar 
lengthens  the  time  before  the  material  b 
cold  enough  to  freeze,  and  in  tempe 
but  little  below  freezing,  will  insure  thi 
ening  of  the  concrete  before  it  can  b' 
aged  by  frost. 

The  necessity  of  heating  the  aggr^ 
obvious,   since,  when  boiling  water  is 
into  the  mixer,  it  has  such  speed  of  op 
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„t  enough  time  elapses  to  thaw  frozen 

and  get  them  properly  distributed  be- 

f-  mixing  process  is  complete. 

V  Mass  Ifork.—Foi  heavy  mass  work, 
'.-'lis  abutments,  etc.,  it  is  not  necessary 
'■  the  broken  stone  or  gravel  except  in 

llv  cold  weather,  but  sand  and  water 
'  be  heated.  It  the  concrete  goes  into 
mchilled  it  will  harden  rapidly,  as  mass 

etains  its  heat  for  a  long  time  and  ad- 
'l  heat  is  generated  during  the  process 

.for^'d  Concrete  JVork.-For  reinforced 
e  work  it  is  necessary  to  heat  all  the 

■  lis  but  the   cement;    and   the   concrete 
:  be  hot  when  placed  in  the  forms.    The 

cine  steel  should  also  be  heated  to  the 
eeree  as  the  concrete,  or  a  steam  hose 

■  used  to  take  all  frost  out  oi  the  steel 
■iore  pouring  the  concrete.     Where  it 

,"ible  to  obtain  sand  and  broken  stone 
J  vel  that  is  drv  and  free  from  trost, 
,  lateriaU  will  not  be  required  to  be  heat- 
t  if  not.  thev  must  be  heated.  Ihe 
t  is  not  heated,  as  its  setting  is  hastened 
,  great  an  extent. 

,  H.i(  of  Heat  Required— The  amount  of 
..(luired  depends   upon  the   temperature 
I    air  and  the   rapidity   with   which   the 
tan  be  done  after  heating  stops.     The 
h  ,1,1  Id  be  warmed,  but  not  boiled,  the 
ther  aggregates  should  be  heated, 
.  enough  to  Mister  the  skin  of  the 
c  ii  the  concrete  be  deposited  in   mass 
Iwann,  it  will  retain  the  heat   for  sev- 
ers giving  the  cement  time  to  take  its 
i:  and*  finaJ  "set.     In  each  period  there  is 
-?r  oi  injurv  from  freezing.     Some 
n>   require' that    all     sand,    broken 
.,..,el  and  water  used   in   mixing  the 
c  e  in  freezing  weather,  shall  be  heated 
1  mperature  of  not  less  than  1.50°  F.,  and 

■  icrete  placed  while  vet  steaming.  There 
c-  danger  in  killing  the  cement  with  such 
i  hot  water.  The  temperature  of  the 
x  should  not  exceed  130°  F.  at  the  most, 
i  ibly  to  120°  F.  Ordinarily  the  heat  can- 
so  great  as  to  injure  the  material  itself, 
•nay  kill  the  cement  by  hastening  its  set 

<h  an  e.Ktent  as  to  cause  trouble  or  to 
™t  the  broken  stone  that  it  will  ab- 
.h  water  to  rob  the  cement  of  neces- 
-•.ure    in     dry   mixtures.      In    other 
i.    ihe  broken   stone   must  not  be   over- 
it    but  must  be  moist  enough  not  to  dry 
:  ;  mortar  when  mixed  with  it.     In  heat- 
'  •  materials,  too  high  a  temperature  will 
IS  and  to  turn  red.  while  stone  and  gravel 
; .  t  to  soften  or  crack. 

-  BoUmg  Water.— When  the  tempera- 
low  freezing  and  above  20°   P.,  the 
i  mav  be  carried  on  by  using  boil- 
[  Iter  for'mixing  (tests  should,  however, 
"!e  to  determine  whether  the  hot  water 
injure    that    particular     brand     of 
regard  to  strength),  and  by  pouring 
.ter  on  the  forms,  and  especially  the 
lent,  so  that   not   a   particle  of   ice 
..    remains.     Xo    concreting    in     cool 
eaer    should    be    commenced     unless     all 
e(  ations  for  boiling  water  are  made.  When 
n;ered  necessarj-,  in  addition  to  using  hot 
«    a  pint  of  salt  per  bag  of  cement  may 
fed   to  the  mixture.     The   use   of   hot 
K    cannot   always   be    depended    upon    to 
:  frozen,  lumpv  sand  or  stone,  when 
--•ncrete.     All  hard   lumps   should  be 
It  before  thev  reach  the  mixer. 
.'t  to  Be  Adopted  for  Heating  Ma- 
The  method  to  be  adopted  for  heating 
ic  laterials  will   depend   largely    upon    the 
''  ter  of  the  work  and  the  arrangement  of 
'-ig  plant.     Extremely  crude  methods 
^ed  successfully  where  the  importance 
irk  doesn't  warrant  any  considerable 
r  apparatTis. 

•■-y  Heating  of  Aggregates. — A  small 

lit  roughly  of   sheet   iron   will   serve 

erj'   small    job    of    concreting.      Two 

Ti   stove  pipe,   laid   flat,   with   a   fire 

that  the  gases  go  through   the  sand 

'^1  placed  in  a  pile  over  the  pipe  is 

iticient  when  mixing  is  done  by  hand 

small  job.    For  larger  jobs,  lengths  of 

^   culvert   pipe    closed    at    one    end    and 


provided  wi;h  a  ?h..u  p;;co  of  smaller  pipe 
for  a  flue,  :n.^y  be  used.  Sand  and  broken 
stone  may  alsi  i.c  hcraed  ny  means  of  an 
ordinary  sand  htaicr,  such  as  is  used  for  heat- 
ing gravel  used  in  street  pavin-j;  work. 

For  weather  not  too  severe  and  the  amount 
of  aggregate  to  be  r.scJ  not  too  large,  say  50 
yards  per  day,  the  materials  may  be  heated 
by  building  wood  liros  ni  .r  the  supply  piles; 
that  is,  both  sand  and  gravel  or  broken  stone. 
If  a  wood  fire  be  kept  burning  over  night  on 
top  of  the  piles  of  sand  and  stone  a  consid- 
erable quantity  can  be  heated.  The  fire  can 
be  kept  going  durint;  the  day  and  moved 
back  on  the  pik-  as  the  heated  material  is 
used.  This  new  method  of  heating  aggregates 
requires  a  quantity  of  fuel  which  in  most 
cases  is  prohibitive  and  is  not  sufficient  to 
supply  a  power  mixer 


Steam  Coils. — Aggregates  may  be  heated  by 
means  of  a  steam  coil  placed  near  the  cars 
that  are  being  unloaded  by  simply  throwing 
the  material  on  the  steam  coil  and  allowing 
the  sand  and  gravel  or  broken  stone  to  re- 
main a  sufficient  length  of  time  to  absorb  the 
necessary  amount  of  heat.  In  many  cases, 
however,  material  which  has  already  been  un- 
loaded must  be  heated.  The  expense  of  put- 
ting steam  pipes  under  it  is  considerable.  To 
avoid  this  one  or  more  steam  jets  may  be 
used,  the  end  of  the  jet  pipe  being  pushed 
several  feet  into  the  pile  of  material.  If  the 
jets  are  connected  up  with  steam  hose  they 
are  easily  moved  from  place  to  place.  It  is 
difficult  to  heat  stone  by  means  of  a  steam 
jet  placed  in  the  manner  just  described,  except 
in  moderate  weather,  owing  to  the  fact  that 
broken  stone  requires  much  more  heat  than 
sand  or  sand  and  gravel  mixed,  because  of 
the  greater  volume  of  air  spaces.  If  the  ma- 
terial so  steamed  is  not  used  at  once  it  will 
give  more  water,  therefore  more  ice  to  con- 
tend  with   in  the  material  pile. 

Steam  Boxes.— A  very  convenient  method 
of  heating  large  quantities  of  aggregate  is  to 
build  a  long  wooden  box  (say)  8  to  10  ins. 
square,  with  numerous  holes  bored  in  its 
sides.  This  box  is  then  placed  on  the  ground, 
connected  with  a  steam  pipe  and  covered  with 
sand,  broken  stone  or  gravel.  The  steam  thus 
escaping  through  the  holes  in  the  box  will 
generaltv  heat  over  night,  a  pile  of  sand  or 
sand  and  gravel.  8  or  10  ft.  high.  Perforated 
pipes  can  be  substituted  for  boxes,  though 
usually  more  expensive.  Material  can  be  heat- 
ed mo're  rapidlv  if  the  steam  be  allowed  to  es- 
cape in  the  pile  than  if  it  is  confined  in  pipes 
which  are  not  perforated. 

Salamanders.— .\iwthtT  method  of  heating 
the  sand,  broken  stone  and  gravel  is  by  means 
of  a  large  salamander.  This  may  be  accom- 
plished bv  providing  a  double  bottom  of 
sheet  metal  to  a  supply  hopper  ot  sufficient 
capacitv  to  store  at  least  a  days  run.  Ihe 
heat  from  the  salamander  is  thus  led  into  the 
air  space  directlv  under  the  aggregates  and 
the  necessarv  draft  is  supplied  by  chimneys 
pas'^ing  throigh  the  aggregates.  This  method 
will  generallv  be  found  veo'  effective  in  ex- 
tremelv  cold  weather.  It  will  frequently  be 
found' more  economical  to  build  heaters  ot 
brick  laid  up  dry,  with  large  end  joints,  than 
to    buv    salamanders. 

Heating  the  Water.— For  heating  water  the 
common  oractice  of  relying  upon  a  steam  pipe 
placed  in  an  ordinary  -barrel  should  not  be 
permitted,  as  the  water  is  genera  ly  used  too 
fast  to  permit  of  its  being  properly  heated  by 
this  method.  A  suitable  tank  should  ge  pro- 
vided, and  the  water  heated  by  means  of  a 
coil  supplied  with  steam  from  the  boiler  sup- 
plying the  mixer  engine  or  when  this  is  inade- 
quate one  should  be  erected  tor  this  pur- 
nose  The  size  of  the  tank  will  be  governed 
bv  the  amount  of  water  needed  and  the  time 
required  for  heating  it.  Close  inspection  wil 
be  necessary  to  insure  that  the  water  is  not 
used  more  rapidly  than  it  is  heated. 

The  most  practical  water  heater  for  con- 
crete mixed  bv  hand  and  m  smal  quantities 
?s  an  i^on  kettle  with  a  roughly  bu.lt  up  brick 
or  concrete  block  setting.  Water  for  mixing 
concrete  may  also  be  heated  by  passing 
through  pipes  coiled  in  a  salamander. 


MIXING     .\.ND    PL-VCING    OF    CONCRETE. 

The  practice  of  mixing  and  placing  con- 
crete in  freezing  weather  in  the  same  manner 
as  in  warm  weather  is  to  be  condemned.  It 
is  absolutely  imperative  to  mix  and  place  con- 
crete is  such  a  manner  as  to  insure  proper 
hardening  during  the  first  few  days.  Freezing 
will  not  damage  concrete  that  has  had  a  chance 
to  harden  under  favor.able  conditions,  but  al- 
ternate freezing  and  thawing  is  very  apt  to 
damage  green  concrete. 

Prosen  Aggregates.— C^lVC  must  be  taken 
that  the  sand  and  stone  are  not  frozen  or  in 
lumps.  The  use  cl  frozen,  lumpy  sand,  or 
stone  depending  on  hot  water  used  in  mixing 
to  thaw  it  out  should  not  be  permitted.  The 
use  of  hot  mixing  water  cannot  be  depended 
upon  always  to  thaw  such  lumps,  and  they 
may  form  a  considerable  pocket  of  uncemented 
material  in  the  finished  work.  In  a  small  col- 
umn this  might  be  disastrous.  All  hard  lumps 
must  be  thrown  out. 

Housing  and  Healing  the  Mi.\er— The  mix- 
er should  be  enclosed  in  a  frame  housing,  cov- 
ered with  tar  paper.      The  mixer  should  also 
be  kept  warm  by  means  of   steam  coils  out- 
side and  jets  inside.    The  exhaust  steam  from 
the  mixer  engine  may  be  turned  into  the  drum 
of  the  mixer.     This'  is  accomplished  by  con- 
ducting the  exhaust  pipe  to  a  point  in   front  - 
of  the   discharging   opening   of  the  drum,   so 
that  the  drum  when  tilted  for  discharging  will 
just  clear  the  end  of  the  pipe.    The  force  of 
the  exhaust  will  then  carry  the  steam  into  the 
revolving  drum,  where  complete  mixture  with 
the  dropping  particles  of  concrete  utilize  prac- 
licallv  all  of  the  heat  remaining  in  the  steam. 
Mixing    Concrete.— \n    general,     less     water 
should   be   used    for   mixing   in   cold   than   in 
warm    weather,    as    the    less    water    used    the 
ouicker  will  be  the  setting.     Since  the  injury 
due  to   frost  is   caused   by   the   expansion   of 
the  water  used  in  gaging,  concrete  mixed  wet 
will  suffer  most.     Concrete,  therefore,  should 
not  be  mixed  too  wet  for  use  in  low  tempera- 
tures.    If  the  aggregate  is  porous,  it  should 
be  well  soaked  in\vater  before  coming  in  con- 
tact with  the  cement;  otherwise  it  will  absorb 
the  water  necessarv   for  mixing  and   for  de- 
veloping the  full  activity  and  strength  of  the 
cement.     Boiling  hot  water   should   never  be 
brought  in  direct  contact  with  the  cement,  but 
first   mingled   with   the   aggregate,  which  will 
sufficiently   distribute  the  heat  and   lower  the 
average  temperature  to  a  safe  working  degree. 
Handling  Concrete.— VUcmz  of  concrete  in 
freezing  weather  should  be  carried  on  contin- 
uously  to   insure   a   perfect   monolithic   mass. 
The  greatest  care  must  be  exercised  in  using 
reinforced  concrete  during  winter  months.  The 
concrete   should   be  placed   in   the  work  at   a 
temperature  of  at  least  G0=   F..  regardless  of 
the-  temperature   of    the    surrounding   atmos- 
phere.     See    that   each   batch    of    concrete    is 
placed  in  the  work  immediately  after  mixing. 
Minimum   Temperature  for  Concreting. — In 
freezing  weather  concreting  should  be  stopped 
at  the  "temperature  required  by  the   specifica- 
tions or  as  may  be  required  by  the  engineer. 
In   general,   no   concrete   should   be   made   or 
placed  when  the  weather  is  or  is  predicted  to 
be   by    the    United    States     Weather    Bureau 
within  12  hours,  as  low  as  twenty  (20)  degrees 
F.    The  forecast  of  the  Weather  Bureau  will 
generallv  be  found  of  great  assistance  in  de- 
termining whether  or  not  it  would  be  advisa- 
ble to  concrete.     The  minimum  temperatures 
predicted  by  the  Weather  Bureau  are  very  ac- 
curate indeed.  . 

Concreting  Thin  Walls.— On  thin  walls,  the 
time  of  concreting  should  be  limited  to  a  28 
F.   on   a   rising   thermometer   and   32°    F.   on 
a  falling  thermometer. 

Diminishing  Area  of  Concreting.— In  the 
winter  time,  the  area  of  concrete  work  should 
be  cut  down  by  the  use  of  bulkheads,  so  as 
to  decrease  the  time  of  exposure  of  a  single 
layer,  which  will  result  in  running  the  work 
up  to  a  greater  height  for  a  day's  work. 

Accumulation  of  Surplus  Water  on  Con- 
crete.— In  no  case  should  a  surplus  of  water 
be  allowed  to  accumulate  and  freeze  on  top 
of  a  layer  of  concrete  and  then  be  covered 
up  with  more  concrete  before  thawing  out.  If 
too  much  water  is  used  in  the  concrete,  the 
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expansion  of  the  water  ni  freezmg  may  dis- 
integrate the  concrete  by  the  mechanical  ac- 
tion of  the  ice  in  forming,  causing  a  crumbhng 
of  its  outer  surfaces. 

Bonding  New  to  Old  Concrete.— Where  the 
new  concrete  joins  the  old  the  edges  should 
be  thoroughly  steamed. 

Removal  of  Defective  ICyr/.-.— Whenever  any 
cement  work  freezes  before  it  has  become 
thoroughly  set  the  entire  mass  should  be  re- 
moved, since  the  bond  of  the  concrete  which 
lias  been  frozen  will  not  be  as  hard  to  the 
imfrozen  layers  as  if  it  had  not  been  frozen. 
\  slight  frost  extending  only  %  in.  into  the 
concrete  is  not  detrimental  to  strength  It  is 
even  claimed  that  concrete  can  be  frozen, 
thawed  out,  and  will  then  reset.  This  may  be 
so  in  some  cases,  but  it  is  always  best  to 
remove  any  concrete  in  which  the  freezing 
has  extended  throughout  the  mass.  The  freez- 
ing of  a  layer  of  concrete  is  apt  to  prevent 
a  good  bond  with  another  place  on  top.  Lay- 
ers of  concrete  which  have  frozen  should  in- 
variably be  removed  before  laying  fresh  con- 
crete upon  them.  No  sudden  removal  of  frost 
and  ice  on  the  surface  by  using  hot  water 
or  steam  should  be  permitted,  but  should  be 
removed  by  the  use  of  cold  water.  The  use  of 
fires  for  the  removal  of  frozen  concrete  sur- 
faces should  be  prohibited. 

Suspension  of  Work.— The  engineer  may, 
when  he  deems  it  best,  stop  all  concreting 
when  the  weather  is  at  or  below  the  freezing 
point  Care  should  be  taken  that  "each  day  s 
work  is  finished  ofif  to  a  horizontal  or  level 
line  so  that  the  work  may.  if  necessary,  be 
left'  in  the  proper  shape  for  an  indefinite 
period. 

PROTFXTION    OF    CONCRETE. 

When  once  hard  no  hydraulic  material  is 
less  affected  by  extreme  cold  than  Portland 
cement  concrete,  but  in  the  early  process  ot 
set  and  hardening  it  should  be  protected  from 
freezing,  though  some  cases  are  cited''  where 
solid    freezing  in  this   stage   showed   no   dam- 

•  EiiR.  News.  Feb.  6,  ISSG,  page  92. 
aging  results.  It  may  be  true  that  frozen  con- 
crete will  reset  under  certain  conditions,  but 
it  is  not  advisable  to  depend  upon  such  an  un- 
certainty. The  safest  plan  is  to  entirely  avoid 
freezing,    especially   in    surface    work. 

Covering  Concrete— Any  concrete  liable  to 
be  exposed  to  sleet,  frost  or  snow,  before  it 
has  attained  its  permanent  set,  should  be  pro- 
tected from  the  cold  so  that  it  will  not  freeze. 
Even  the  concrete  materials  are  heated  (as  de- 
scribed above),  the  heated  concrete  should 
invariably  be  protected  by  suitable  covering 
to  insure  the  concrete  setting  before  it  has 
cooled  to  a  freezing  temperature.  The  con- 
crete work  must  be  covered  before  stopping 
work  at  night,  even  though  it  is  warm  during 
the  day  time,  as  the  nights  are  of  ten  below 
freezin'o-  temperature.  A  covering  of  sufficient 
thickness  should  be  used.  No  concreting  in 
cool  weather  should  be  commenced  unless  suit- 
able coverings  in  ample  quantities  are   at  the 

There  are  innumerable  coverings  for  the  top 
surface  of  concrete  to  prevent  freezing. 
Boards,  canvas,  tar  paper,  sacking,  cement 
bags,  saw-dust,  shavings,  manure,  straw  and 
sand'  are  all  used   for  the  purpose. 

Use  of  Boards  and  Canvas— Protection  of 
setting  concrete  may  be  afforded  by  a  layer 
of  boards,  leaving  an  air  space  of  several 
inches,  and  laying  canvas  over  the  boards.  An 
air  space  beneath  the  canvas  is  valuable.  The 
edges  of  the  canvas  should  be  brought  down  tn 
enclose  the  air  space.  Two  layers  of  canvas, 
separated  bv  boards,  will  give  very  material 
protection.  If  only  a  single  layer  is  used, 
it  should  not  be  allowed  to  touch  the  con- 
crete, but  should  be  kept  out  by  boards.  Hay, 
shavings,  or  some  other  material  in  wl'u-li 
quiet  air  may  be  entrained,  should  preferably 
be  placed  on  top  of  the  canvas. 

Use  of  Tar  Paper.— T&r  paper  should  be 
well  lapped  and  used  as  suggested  for  can- 
vas. In  temperatures  only  a  few  degrees  be- 
low freezing,  it  is  sufficient  to  nail  building 
paper  on  the  outside  of  the  forms.  A  single 
thickness  of  tarred  paper,  well  tacked  and  .so 
put  on  as  to  prevent  a  free  circulation  of  air. 


has  raised  the  temperature  of  the  air  under  it 
l,j"  F. 

Use  of  Cement  Bags.— Cement  bags  used  tor 
protection  should  be  in  layers  and  well  lapped ; 
if  this  is  not  done  the  concrete  will  be  frozen 
between  consecutive  bags. 

Use  of  Saivdust.—Sd.v,-dust  when  available 
will  probably  supply  the  best  protection  with 
little   danger  of   injuring  the  concrete. 

Use  of  Manure.— The  use  of  manure  should 
not  be  allowed  for  the  covering  of  concrete, 
as  it  causes  disintegration,  unless  the  concrete 
is  well  and  sufficiently  covered  so  as  to  be 
waterproof  against  the  drainage  therefrom. 
Manure  must  be  used  with  care  for  protecting 
concrete  in  cold  weather.  If  stable  manure 
can  be  kept  m  place  in  sufficient  quantities  to 
keep  its  fermentation  it  is  the  most  efficient 
material  for  covering,  as  it  is  a  heat  generator, 
but  it  discolors  the  concrete  (this  is  seldom 
of  import).  In  no  case  should  fresh  manure 
be  placed  over  very  green  concrete  to  protect 
it  from  freezing,  as  it  will  spoil  the  surface 
of  the  concrete.  When  possible  the  concrete 
should  first  be  covered  vyith  boards  or  tar 
paper  and  the  manure  placed  upon  them.  This 
will  keep  the  manure  from  soiling  the  con- 
crete and  prevent  any  action  of  gases  gen- 
erated by  the  decaying  materials.  Consider- 
able care  should  be  taken,  however,  to  pro- 
tect the  manure  from  becoming  wet  during 
rain  storms.  If  possible,  it  should  be  covered 
with  tarpaulins,  or  with  planks  arranged  in 
such  a  manner  as  to  exclude  the  water.  This 
is  a  practical  and  yet  a  very  inexpensive  way 
to  protect  concrete  in  the  open  where  a  low, 
flat  surface  is  presented.  A  thickness  of  12 
ins.  of  manure  laid  on  tar  paper  or  canvas 
and  kept  dry  will  protect  the  work  from 
freezing  for  days  at  a  temperature  as  low  as 
10°F.  It  is  probable  that  only  green  concrete 
is  injured  by  manure,  as  it  has  been  used 
widely  for  stable  floors,  manure  bins,  etc., 
without  any  evidence  of  failure. 

Use  of  S'trazv  or  Hay.— A  covering  of  straw 
or  hay  may  be  allowed  on  certain  conditions. 
Straw'  should  be  used  at  least  12  ins.  deep,  and, 
in  extreme  weather,  deeper.  In  conjunction 
with  the  tar  paper  and  canvas,  it  works  very 
well.  .  ,  „ 

Protection  of  Concrete  by  Artificial  Heat.— 
Concrete  may  be  protected  from  freezing  by 
the  use  of  artificial  heat.  This  may  be  ac- 
complished bv  inclosing  the  entire  work  under 
cover,  and  keeping  it  warm  by  heating  the 
air  within  the  enclosure.  This  is  rather  an  ex- 
pensive method,  and  is  seldom  employed  ex- 
cept in  building  construction.  The  inclosing 
framework  is  lightly  constructed  of  wood, 
covered  with  canvas   or  other  material. 

Forms  may  also  be  so  constructed  as  to 
protect  all  piirts  of  the  concrete  from  injury 
by  frost,  radiators  or  live  steam  being  used 
within  the  form  sufficient  to  keep  the  tem- 
perature above  35°  F.  during,  and  for  at  least 
two  days  after,  the  placing  of  concrete. 

In  reinforced  concrete  construction  during 
winter  it  is  generally  necessary  to  provide 
some  heating  system  to  prevent  the  work  from 
freezing.  Steam  pipes,  stoves  or  open  char- 
coal fires  may  be  used  for  this  purpose.  Any 
method  for  heating  concrete  work  that  does 
not  provide  moisture  as  well  as  heat  should 
not  be  considered.  It  is  absolutely  essential 
that  concrete  be  not  forced  to  take  its  sel 
quickly. 

Use  of  Steam  Pipes. — Concrete  may  be  pro- 
tected by  covering  with  canvas  and  running  a 
jet  of  steam  under  it.  If  canvas  is  not  avail- 
;dile.  boards  and  straw  or  manure  will  answer 
the  purpose.  The  inspector  must  see  that 
these  pipe-lines  are  well  covered  with  some 
non-conductive  material  which  will  retain  the 
heat.  If  heat  is  kept  on  for  36  hours  after 
completion,  this  is  sufficient,  except  in  un- 
usually cold  weather.  If  the  forms  are  tight 
and  made  of  heavy  material- it  will  only  be 
necessary  to  protect  the  top  or  exposed  sur- 
face of  the  work  with  canvas  and  apply  a 
jet  of   steam  to  the  boxed  area. 

Reinforced    Concrete    Buildings. — In    build- 
ing construction,  the  reinforced  concrete  must 
be   kept    from    freezing   and   maintained    at   a 
fairlv  high  temperature  to  permit  proper  hard 
cniii.g.      This    will    necessitate    enclosing    the 
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windows  and  other  openings  with  she 
canvas.  The  interior  should,  in  all  c 
kept  heated  by  using  stoves,  open 
fires,  etc.,  so  that  the  enclosed  space  its  nn 
vary  in  temperature  more  than  a  L  j!" 
gress.  Keep  the  building  at  a  iinifofie»' 
perature  of  about  00°  F.  This  heatinsihouU 
be  continued  for  several  days  and  t| 
Crete  should  then  be  examined'.  If  fou 
in  good  condition,  properly  set.  and 
evidence  of  having  been  frosted,  the  sh 
salamanders  may  be  removed,  but  t 
ering  should  be  left  in  place  for, 
another  week. 
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Care  must  be  taken  to  see  that  t|  con- 
crete and  the  forms  are  not  allowedio  drv 
out  when  salamanders  or  other  artific  heat- 
ers  are  used  to  keep  the  work  warm,  nioist 
temperature  is  absolutely  essential,  anito  ob- 
tain  this,  either  steam  or  water  musbe  ap- 
plied to  the  centering  to  avoid  a  dry  In  j^^ 
too  rapid  setting  of  the  concrete.  1  other 
words,  moisture  is  very  essential  to  thoroper 
setting  of  concrete,  and  the  loss  due  evap- 
oration from  concrete  and  forms  by  (■  heat 
must  be  replaced  by  sprinkling  or  odieine.-'.ns 

The  protection  of  floor  slabs  must  '  c 
fully  observed.  In  addition  to  plac; 
amanders  or  other  artificial  heaters  uier 
floor  being  concreted,  the  slabs  shijd 
covered  with  a  layer  of  about  12  ins.  est 
or  hay.  In  very  severe  weather,  th(vir 
would  suggest  that  a  number  of  air  Ite 
provided  through  the  slab  and  an  a:  s^ 
left  over  the  slab  to  give  the  heate  a; 
chance  to  pass  above  the  floor  and  dri 
itself  over  the  entire  top  surface.  T  ( 
should  be  covered  over  with  a  layer  ofDi 
leaving  an  air  space  of  at  least  4  ins.;  <er 
boards  lay  tar  paper  or  canvas,  and  big 
edges  down  to  enclose  the  air  space,  ti 
of  this  covering  use  hay  or  straw  or  in 
Straw  is  sometimes  sprinkled  with  salt 

A  system  of  heating  by  means  of  liv-3team 
jets   has   been   found   to   be  very  sati;:c 
in    reinforced   concrete   building   const;; 
and    no   bad    efifects    were    experience  tr^m 
frost. 

Surface  Finish,   for  Important  Strucr-. 
For  a  spaded  or  mortar  finish,  e.xtrei 
should  be  taken  to  protect  the  work,  pn'i 
by  covering  the  outside  of  the  forms  i 
layer  of  tar  paper  so  as  to  leave  an  a  i\ 
between  it  and  the  face  lagging.    Tes  iiav< 
shown  a  difference  in  temperature  of-5°  F, 
between  the  air  in  the  air  space  and  1;  out- 
side   atmosphere.     Care    should   be  t;;n  tc 
tack   this   paper    on     securely.    Struetes  ir 
which    the    surface    finish    is    importar  musi 
not  be  permitted  to  freeze  until  the  ncretf 
is    well    set.      Mortar    facing    which     onc( 
frozen  is  usually  permanently  injured,  je  nc 
doubt  to  the  expansion  which  takes  pla  dur 
ing    freezing.'   Blocks   of   the   lagging(sayi 
4x12  ins.,  at  different  points  of  the  rrt  ex- 
posed sides  of  the  work,  may  be  cut  it,  ir 
order    to    note    whether    or    not    the   ortai 
facing  is  being  affected  by  frost. 

Protection  of  North  and  West  ti  «) 
Structure. — Special  pains  should  be  t;;n  t( 
protect  the  north  and  west  side  of  thi^tn"-- 
ture.  Canvas  curtains  may  he  hung  i 
north  and  west  sides  of  the  building  \'- 
out  the  wind.  The  side  from  which  tl  wim 
blows  is  more  liable  to  be  frozen  th  ll" 
sides  that  are  protected  from  the  witit 

Protection  Against  Heavy  Loads.— \r^^' 
be    placed    upon    concrete     laid    in    ff 
weather  should  be  delayed  until  the  ient 
the  cement  makes  the  mass  sufficienth-t; 
to  carry  the  weight,  as  heavy  pressurii 
to    reta'rd    the    setting.      Usually   as  rr,U 
48  hours  or  more  should  be  required  etori 
masonry  or  other  heavy  weights  are  laiuP"' 
the    concrete.      Careful    inspection   of  '' 
concrete    should    be    made    before   loa 
applied. 

Duration  of  Perfection.— AW  reinforc  con 
Crete  should  be  kept  at  a  temperature  ^ 
freezing  for  at  least  48  hours  after  be; 
in  place.     Concrete,  if  properly  cured,  lo-'- 
be   immune   from   damage  by   frost  wi  n 
hours. 
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REMOVAL   OF    FORMS. 

Xl  most  important  precaution,  and  one 
.|]o(  importance   cannot   be   over   estimated. 

ciion  in  the  removal  of  the  foriiiwork. 
Ciful  Inspection  Needed. — Careful  inspec- 
tn'  winter  work  should  be  made  before  re- 
ovf;  the  forms,  owing  to  the  close  resem- 
an'' between  frozen  and  thoroughly  hard- 
I'ed  :oncrete  in  appearance.  Frozen  con- 
et^'requently  shows  a  fracture  through  the 
.grate  and  will  ring  when  struck  with  a 
im*r.  Sometimes  two  weeks  or  more  after 
aci;,  it  is  possible  to  drive  a  nail  into  the 
mete,  which  indicates  how  serious  the  set- 
ig  f  cement  is  delayed. 
Rtoval  of  Forms. — All  forms  under  con- 
cttiplaced  in  freezing  weather  should  re- 
air  mil  the  season  has  advanced  beyond  the 
obility  of  a  frost.  If  earlier  removal  of 
m  is  permitted,   they  should   remain   until 

I  I  dences  of  frost  are  absent  from  the 
ncte  and  the  natural  hardening  of  the  con- 
r-t(has  proceeded   to    the   point   of    safety. 

■  ir  such  work  should  be  kept  in  place 
two  weeks  longer  than  customary. 
irc  must  be  used  in  removing  center- 
;  the  concreting  has  been  done  in 
:!ier. 
ifk  must  never  be  removed  while  the 

■  frozen.    If  necessary,  artificial  heat 
iiployed  to  thaw  the  whole  mass  and 

iiid  hardness   determined   before    re- 
ilsework.     In  other  words,  don't  re- 
forms until   alisolutely  certain   that 
Riete  is  thoroughly  hardened  and  that 
f  tion  is  either  soft  or  frozen.    The  only 
rii-  of  knowing  when  the  cement  is  fully 
lie  concrete  properly  hardened,  is  to 
est  it  with  a  hammer   for   hardness. 

I I  this,  it  is  necessary  to  remove  small  por- 
in;if  the  formwork  in  each  section  of  the 
lure  to  be  certain  that  there  are  no  soft 

9t 

DINTING    AND    REPAIRING    SURFACES. 

hiihing. — Pointing  up  or  finishing  outside 
ri  ;s  during  cold  weather  should  never  be 
ei  ted.  Even  when  the  weather  during  the 
y  .  favorable,  it  is  objectionable  to  do 
in  g,  as  the  frost  at  night  will  do  injury 
:   work  attempted.     In  all  cases  this  work 

■  left  until  the   temperature   is   high 
'>  that  this   work   will   have  time  to 

rJ  before  freezing. 
Riiiring  Frost-Damaged  Surfaces. — Con- 
sli  urfaces  damaged  by  the  action  of  frost 
ly 'Ccasionally  be  repaired  by  moistening 
;  rface  thoroughly  and  then  applying  to 
11  sort  of  rough-cast  a  mortar  of  one  part 
r  tland  cement  and  two  parts  of  sand. 
D'ositing   Concrete    Through    Chutes. 

GENERAL   REQUIREMENTS. 

..<:rete  may  be  deposited  in  place  by 
ly-  through  movable  pipes,  troughs  or 
lit,  provided  with  elevator,  hoists,  etc..  as 
ly;  required.  They  are  also  provided  with 
rtle  frames  so  that  they  can  be  easily 
•V    from  place  to  place  as  the  w-ork   de- 

^(egation. — Segregation  —  separating  the 
'H  :rom  the  finer  material — must  be  avoided 

I  )Ositing  concrete  through  chutes.  On 
:cit  of  the  velocity  with  which  the  larger 
in  attain  in  passing  down  the  chute,  they 
Klly  fall  some  distance  in  front  of  its 
11^,  whereas  the  mortar,  sliding  gentlv 
w  drops  vertically  from  the  mouth,  thus 
"ractmg  to  a  great  extent  the  labor  be- 
')y  m  carefully  mi.xing  the  ingredients, 
iijall  necessitate  remixing  the  concrete  im- 
d:ely  after_  it  reaches  the  bottom  of  the 
HI  but  no  time  must  be  lost  either  in  the 
Ed  mixing  or  in  the  depositing  if  this 
■n  mixing  is  to  do  any  good. 
-\sisle_ncy  of  Mixture.— In  chuting  con- 
■y  mixture  should  be  used  which   is  just 

V:  as  it  can  be  and  at  the  same  time  hold 
'!}"'■  "'^  "'-'^  mixture  will  flow  better  than 
f^  mixture,  and  a  mixture  which  has  been 
^iighly  worked  in  the  mixer  flows  better 
"inc  which  has  not.  The  inspector  should 
'<||une  the  wetness  of  mixture  to  be  em- 
gi  »y  making  a  few  trials  with  mixtures  of 
^!-nt  consistencies. 
''"'"1(7  C/m(«.— Cleaning  of  chutes  is  es- 


sential at  the  ,  ,ul  ..,■  ihe  day's  work  and  m  be- 
.gmnnig  ttork  aga.n  the  chute  should  be 
drenched  wnh  w,-ikt  to  lubricate  it  so  as  to 
avoid  trouble  m  handling  tlic  first  few  batches 
01  concrete. 

co.vsriacno.s-  of  chutes. 

With  the  actual  construction  of  chutes,  the 
inspector  has  little  to  do.  his  duties  being  re- 
stricted to  seeing  that  the  quality  of  the  work 
IS  niamtamed  rather  than  the  means  used  by 
the  contractor  to  carrv  on  the  work.  How- 
ever, as  the  inspector  is  interested  in  the 
progress  ot  the  work  to  see  that  it  is  com- 
pleted 111  the  time  agreed  upon,  the  method  of 
handling  the  materials  mav  become  of  vital  im- 
portance. The  writer  will,  therefore,  discuss 
the  construction  of  chutes   very  briefly. 

■5"?<7.<7i'ii/.— Chutes  must  have  ample  strength 
against  bending  or  sagging  between  supports. 
If  the  supports  are  far  apart  the  chute  should 
he  stittened  by  truss  rods  or  some  similar 
means. 

Slope  of  Chutes.— A  slope  of  1  to  8  is  about 
as  flat  as  concrete  will  flow  w^ithout  help,  even 
when  the  travel  is  short.  The  inside  of  chutes, 
particularly  if  its  slope  is  flat,  must  be  as 
smooth  as  practicable.  .A  wet  concrete  will 
flow  quite  readily  on  a  slope  of  1  to  4. 

Elbow  Coniiectioits.—U  the  chute  changes 
direction,  say,  from  a  4.5'  slope  to  a  vertical 
dro|)  into  the  forms,  the  elbow  connection 
should  be  firmly  anchored  against  the  shock 
of  the  flowing  mass  due  to  its  change  of  direc- 
tion. 

Canvas  Sleeve.— li  the  chute  has  a  long 
steep  straight  run.  some  arrangement  should 
be  made  to  prevent  scattering  when  the  stream 
discharges.  .-X  canvas  sleeve  extending  from 
the  chute  or  a  .short  vertical  elbow  will  ordi- 
narily  accomplish    the   result. 

Steel  Lining. — The  wear  from  fast  moving 
batches  of  concrete  is  considerable  and  where 
a  chute  will  have  long  use.  provision  should 
be  made  for  wear.  .V  removal  steel  lining 
may  be  used  to  take  the  wear. 

Platforms. — Chutes  should  be  built  on  sub- 
stantial platforms,  high  enough  in  the  air  to 
give  proper  fall  to  remotest  chutes. 

Prevention  of  Separation  of  Aggregates.— 
It  is  necessary  that  some  precaution  be  taken 
to  avoid  separation  of  the  aggregate.  This 
may  be  accomplished  in  several  ways — either 
by  chains  loosely  stretched  at  intervals  across 
the  chute  or  by  shelves  extending  part  way 
across  the  chute  at  an  incline,  so  as  to  deposit 
on  a  corresponding  shelf  on  the  opposite  side, 
so  alternating  for  the  length  of  the  chute. 
Either  of  these  methods  is  a  direct  benefit, 
as  it  more  thoroughly  mixes  the  concrete. 

Depositing    Concrete    Under    Water. 

Concrete  may  be  deposited  in  still  water 
and  will  harden  there  almost  as  soon  as  in 
the  air.  It  should  not,  however,  be  placed 
under  water,  unless  unavoidable.  It  will  no! 
do  merely  to  dump  the  concrete  into  a  deep 
pool  and  trust  in  Providence  for  the  rest. 
Where  concrete  must  be  placed  under  water, 
the  structure  should  be  encased  with  a  coffer- 
dam or  unusual  care  must  be  taken  to  prevent 
the  cement  from  being  floated  away.  This 
usually  can  be  accomplished  in  still  water  by 
placing  the  concrete  throuo-h  a  large  pipe  or 
Iremie,  and  in  large  work  by  means  of  a 
bucket  provided  with  a  bottom  dump.  Where 
the  concrete  must  be  deposited  in  running 
water,  it  may  be  done  bv  placing  the  concrete 
in  bags  and  depositing  tlie  bags  in  place.  In- 
stead of  bags  for  placing  concrete,  substantial 
forms  may  be  used,  so  built  as  to  prevent  cur- 
rents of  water  flowing  through  them  when 
using  tremies   or   buckets. 

Instructions  for  Concreting  Under  Water.— 
In  ever>-  case,  where  concrete  is  to  be  placed 
under  water,  special  directions  regarding  its 
composition  and  method  of  placing  should 
first  be  obtained  from  the  engineer  in  charge 
of  the  work.  The  inspeclor.  of  course,  will 
be  governed  by  the  engineer's  instructions. 

Depositing  and  Spreading  Concrete  Under 
Water. — Dry  concrete,  i.  c.,  a  mixture  of  ag- 
gregates and  cement  without  water  shfuild  not 
be   employed   in   laying  concrete  under  water. 

Placing  concrete  through  water  should  be 
carried    on    continuously    to    insure   a    perfect 


monolithic  mass.  Concrete  should  be  placed 
in  as  large  batches  as  possible.  It  is  well  to 
use  about  10  per  cent  extra  cement  for  the 
concrete  that  is  to  be  placed  under  water  to 
allow  for  loss. 

ihe  concrete  should  not  be  dropped  from 
any  height  over  six  inches,  but  should  be  de- 
posited and  spread  gently  without  ramming, 
so  as  to  prevent  the  separation  of  the  in- 
gredients and  thus  secure  a  homogeneous 
mass.  Under  no  circumstances  should  it  be 
pcrniitte<l  to  deposit  concrete  by  dropping  it 
freely  into  water,  and  allowing  it  to  settle 
to  the  bottom.  Dropping  concrete  through  a 
depth  of  water  will  not  only  wash  out  some 
of  the  cement  but  will  tend  to  separate  the 
ingredients,  even  a  drop  of  a  few  feet  causes 
the  material  to  rearrange  itself  and  settle  with 
the  heaviest  part,  such  as  the  gravel  or  broken 
stone,  at  the  bottom. 

Care  must  be  taken  to  keep  the  surface  of 
the  concrete  approximately  level  by  means  of 
a  rake  or  other  suitable  tool  immediately  after 
being  deposited.  The  inspector  should  insist 
upon  the  concrete  being  deposited  in  the  al- 
lotted place  in  a  compact  mass  and  in  a  good 
and  workmanlike  manner.  The  concrete  must 
not  be  rammed  under  water,  as  the  stirring 
of  the  water  will  carry  away  cement.  It  should 
be  wet  concrete,  so  as  to  require  no  ramming. 

Concrete  should  be  mixed  long.  Concrete 
that  is  mixed  and  allowed  to  stand  several 
hours  and  then  remixed  again  is  said  to  be 
preferable  to  freshly  mixed  concrete  for  plac- 
ing tinder  water,  as  the  cement  is  partially  set 
and  is  less  liable  to  be  washed  out. 

Great  care  must  be  taken  not  to  disturb  the 
wMtT  in  wdiich  the  concrete  is  being  placed 
nor  to  touch  the  concrete  before  it  has  set. 

When  concrete  is  deposited  in  water  a 
pulpy,  gelatinous  fluid  is  washed  from  the 
cement  and  rises  to  the  surface.  The  French 
engineers  apply  the  term  laitance  to  this  sub- 
stance. Care  must  be  taken  to  prevent  the 
formation  of  laitance,  which  hardens  very 
slowly  and  forms  a  poor  surface  on  which  to 
deposit  fresh  concrete.  Laitance  is  formed  in 
both  still  and  running  water,  and  should  be 
removed  before  placing   fresh  concrete. 

Concrete  should  not  be  deposited  in  foul 
or  polluted  water,  as  that  containing  sewage 
or  discharge  from  pulp  or  paper  mill,  tan- 
neries, etc.,  or  refuse  from  any  other  wash- 
ing process.  Such  water  coming  in  contact 
with  fresh  concrete  will  destroy  it  by  attach- 
ing the  setting  cement. 

V  Shaped  Bo.v. — In  lowering  concrete 
through  water,  a  V  shaped  box  of  wood  or 
plate  iron  is  often  used;  this  apparatus  is  so 
built  that  by  a  lever  or  rope  arrangement  one 
side  of  the  box  will  swing  loose  and  allow 
the  concrete  to  fall  out.  The  box  is  then 
raised    and    refilled. 

Tremie.—.\n  iron  funnel  with  a  stem  12 
or  14  ins.  in  diameter  and  long  enough  to 
reach  to  the  bottom  may  he  used  to  deposit 
concrete  under  water.  Such  a  tube  is  called 
a  tremie.  The  method  of  operating  is  to  fill 
the  tube  with  concrete  and  then  lower  it  into 
the  water,  removing  the  bottom  by  means  of 
a  mechanical  arrangement,  and  thus  allowing 
ihc  concrete  to  gradually  run  out,  while  at 
the  same  time  a  new^  supply  is  shoveled  into 
the  top  of  the  tube.  The  concrete  should  be 
mixed  plastic,  but  neither  dry  nor  wet — the 
former  is  liable  to  clog  in  the  tube,  and  the 
latter  flows  out  at  the  lower  end  too  easily. 
Care  must  be  taken  that  the  concrete  has  no 
fall  through  the  water,  but  oozes  out  so  as  to 
cause  a  minimurri  disturbance  of  the  material. 

Where  necessary  in  passing  under  and 
around  certain  objects,  curved  adjustable 
lengths  should  be  provided  at  the  bottom  of 
the  tremie  for  depositing  the  concrete  in 
place  that   would   be   otherwise   inaccessible. 

Paper  and  Cloth  Hags.— Concrete  may  be 
deposited  under  water  by  enclosing  it  in  paper 
bags  and  lowering  or  sliding  them  down  an 
incline  into  place.  The  bags  get  wet  and  the 
pressure  of  the  concrete  soon  bursts  them, 
thus  allowing  the  concrete  to  unite  into  a  sin- 
gle mass.  The  paper  bags  should  be  placed 
in  the  desired  position  under  water  in  such  a 
manner  that  the  bag  or  envelope  is  not  rup- 
tured until  alter  or  at  the  time  it  is  in  place. 
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Concrete  is  also  deposited  under  water  by 
enclosing  it  in  open-cloth  bags,  the  cement 
oozing  through  the  meshes  sufficiently  to 
unite  the  whole  into  a  single  mass".  Porous 
cloth  bags  should  be  lowered  rapidly  through 
the  water  into  place  to  reduce  the  time  ot 
wash.  No  delay  should  occur  in  the  process 
of  depositing  which  will  permit  concrete  in 
place  to  become  set  before  succeeding  bagfuls 
are  deposited.  The  delay  between  mixing  the 
concrete  and  filling  and  depositing  the  bags 
should  not  be  long  enough  to  permit  the  con- 
crete to  have  set. 

Buckets. — There  are  numerous  devices  in 
the  shape  of  buckets  that  are  used.  The  es- 
sential features  of  all  of  these  buckets  for 
depositing  concrete  are  that  the  form  be  such 
tliat  when  the  bucket  is  opened,  al!  of  the  con- 
tents may  fall  out  and  also  that  the  device  for 
opening  shall  be  such  that  it  can  be  worked 
from  above.  Care  must  be  taken  to  keep  the 
deposited  concrete  as  nearly  horizontal  as  pos- 
sible over  the  area  to  be  covered.  The  placing 
of  isolated  piles  of  concrete  nuist  not  be  per- 
mitted. 

Contraction  Joints. 

Temperature  changes  and  shrinkage  during 
setting  necessitates  joints  at  frequent  intervals 
or  else  effective  reinforcement,  depending 
upon  the  range  in  temperature  and  the  design 
of  the  structure.  Expansion  joints  should  be 
provided  at  all  points  where  temperature 
changes  would  otherwise  cause  unsightly 
cracks.  In  all  cases,  joints  should  be  at  right 
angles  to  their  surfaces,  and  should  be  con- 
structed exactly  according  to  the  engineer's 
plans. 

Massive  Concrete  Walls.  Etc. — In  massive 
work,  such  as  retaining  walls,  abutments,  etc., 
built  without  reinforcement,  joints  should  be 
provided  approximately  every  30  feet 
throughout  the  length  of  the  structure.  To 
provide  against  the  structure  being  thrown 
out  of  line  by  unequal  settlement,  each  sec- 
tion of  the  wall  may  be  tongued-and-grooved 
into  the  adjoining  section.  Each  section  should 
be  finished  from  the  footing  course  to  the 
top  before  the  adjoining  section  is  started,  and 
no  attempt  should  be  made  to  make  the  sec- 
tions adhere  to  each  other,  so  that  when  cold 
contracts  the  structure  it  w-ill  open  up  slightly 
in  these  vertical  joints,  and  not  in  an  irregu- 
lar crack.  A  dowel  contraction  joint  may  be 
used  instead  of  a  tongue  and  groove  joint. 

Reinforced  Concrete  Walls. — In  reinforced 
concrete  walls  the  expansion  joints  should  be 
spaced  about  fifty  (.50)  feet  apart  unless 
otherwise  called  for  or  shown  by  the  plans. 

Forming  Ordinary  Joints. — In  ordinary  short 
walls  the  joint  may  be  luade  b}'  setting  up  a 
temporary  vertical  form  or  partition  of  plank 
and  completing  the  section  behind  as  though 
it  were  the  end  of  the  structure.  When  the 
concrete  is  set,  the  partition  is  removed  and 
the  new  concrete  is  placed  against  the  old 
without  any  attempt  to  secure  a  bond  between 
the  new  and  the  old.  thus  leaving  a  vertical 
plane  of  cleavage  between  the  adjacent  sec- 
tions. In  order  to  cover  up  the  ragged  ap- 
pearance of  the  joint,  the  writer  would  sug- 
gest that  a  triangular  strip  be  nailed  to  the 
form  where  the  partition  joins  the  face  of  the 
form  in  such  a  manner  as  to  leave  a  vertical 
triangular  groove  in  the  face  of  the  wall  with 
the  plane  of  the  contraction  joint  passing 
through  the  apex.  A  heavy  coat  of  asphalt  or 
coal  tar  pitch,  applied  hot  to  the  surface  of 
the  section  of  concrete  which  was  first  placed, 
may  be  used  to  prevent  a  possible  adhesion  of 
the  new  to  the  old  concrete.  .\  sheet  of 
tarred  paper  may  also  be  used. 

Forming  Tongue-and-Groove  Joints. — There 
should  be  spiked  vertically  to  the  face  of  the 
temporary  partition  or  bulkhead  a  triangular 
or  rectangular  or  U-shaped  timber  against 
which  the  concrete  is  to  be  rammed,  so  that 
a  depression  will  be  formed  in  the  end  of  the 
section,  giving  the  effect  of  tongue-and-groove 
joints  in  the  finished  wall.  The  advantage  of 
the  tongue-and-groove  joint  over  the  ordinary 
joint  as  mentioned  above  is  to  strengthen  the 
wall  against  a  lateral  thrust  applied  near  the 
joint. 

Forming  Dowel  Joints. — A  dowel  contrac- 
tion joint  is  made  by  inserting  a  short  piece 


of  railroad  rail  in  the  end  of  a  section  of  a 
retaining  wall  and  allowing  the  rail  to  project 
a  short  distance.  Care  must  be  taken  to  see 
that  the  projecting  ends  of  the  rails  are  well 
wrapped  with  paper  or  coated  with  soap  or 
axle-grease  in  order  to  prevent  the  adhesion 
of  concrete  when  the  adjoining  section  is 
placed.  Otherwise  the  concrete  laid  in  the 
last  section  will  not  be  free  to  slip  on  the 
rails  with  temperature  changes. 

Pointing    and     Making    Good    Defects    in 
Concrete. 

After  the  forms  are  removed,  no  patching  or 
plastering  should  be  done  until  all  surfaces 
have  been  inspected  and  permission  given  by 
the  engineer. 

Dejcctii-c  Work. — Should  voids  be  discov- 
ered when  the  forms  are  taken  down,  the  de- 
fective work  should  be  removed  and  the  space 
refilled  with  one  to  one  cement  mortar.  In 
other  words,  the  defective  work  must  be  cut 
out   and  the  space   refilled  with   suitable  ma- 


The  Economies  of  Silo  Construcbn  of 
Permanent     Materials     (Con^te 
and  Clay  Tile)  ;  Constructi[ 
Methods  and  Costs. 

II. 

Contributed    by    JI.    L.    King,    Dcpartrm  nt 
Agricultural    Engineering,    Iowa  St:. 
College,    Ames,    Iowa. 

CL.\Y    BLOCK    SILOS. 

The  absence  of  suitable  aggregate  f  con- 
crete work  in  many  localities  caused  anrgent 
demand    for    a   substitute    for    concret  silo5 
The   hollow  clay  building  block  burn<  to  a 
point    at    which    it   would    permanentljwith- 
stand  weather  action  seemed  to  be  thepgjcj] 
material,  because  of  its  cheapness,  ren^kahle 
strength,   and   the   ease   with   which  it  m  ' 
laid  up.     Its  light  w-eight  reduces  the  cic 
of  shipping  and  hauling.    This  demandav 
the   F-xperimental   Station  at   Ames,  I.-a 
develop   a   reinforced   clay   block   silo,  n. 


Fig.    1 — Scaffold    for    Constructing    a    Clay   Block    Silo. 


terial  in  a  proper  manner.  If  bolts  are  used 
for  securing  the  forms  and  the  ends  of  which 
are  removed,  leaving  small  holes,  all  such  holes 
should  be  neatly  pointed  or  stopped  with  mor- 
tar in  the  above  proportions. 

Repairing  Broken  Corners. — Broken  corners 
should  be  carefuly  repaired  by  thoroughly 
cleaning  the  surface,  wetting  the  patch  dowii 
well,  then  if  possible  driving  20d  nails  or  rail- 
road spikes  into  the  concrete,  putting  up  a 
form  and  grouting  the  broken  place. 

Froaen  Concrete. — Any  concrete  which  has 
been  frozen  or  frost  bitten  should  be  promptly 
removed  and  repaired  as  directed  by  the  engi- 
ner. 


The  Erie  Railroad  during  the  past  few 
years  has  replaced  384  bridges  with  steel 
structures  for  heavy  traffic  so  that  there  is 
not  a  single  wooden  bridge  on  the  main  line 
between   New  York  and  Chicago. 


on  account  of  the  place  of  origin  as  tli 
silo.     In  a  broader  sense,  however,  thi 
was   the   design   and   development  of 
forcing  system,  convenient  doors,  and 
ticable  collapsible  scaft'old   for  block  si 
struction. 

It  was  endeavored  to  use  the  standa 
block  if  possible.  The  mutual  benefit 
to  the  manufacturer  and  the  farmer  v 
vious.  Then  methods  of  automatic  i 
of  a  4x8xl2-in.  and  a  5x8xl2-in.  block 
developed,  and  today  a  large  percentage 
clay  product  concerns  in  the  state  have 
on  the  market  a  clay  product  for  si' 
poses.  The  use  of  clay  products  f 
building  is  not  new.  In  fact  it  date 
considerably  bej'ond  the  use  of  concrete 
principal  innovation  is  the  use  of  pra 
standard  hollow  ware,  and  the  introi 
of  the  particular  reinforcing  systems  fi 
Crete  door  frames.    Tile  is  backed  up  ii 
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'y  the  past  use  and  success  of  reinforced 
iSfor  similar  purposes.  It  simply  has  the 
v'tage   over   common    brick    in    economy, 


.jin  material  and  in  labor  in  laymg  up. 
T    air  space  adds  a  little  to  the  warmth 

"  building  still  leaving  the  walls  abun- 
n"  strong.  As  in  any  other  building,  all 
jiial  should  be  of  a  character  suited  to 
e  anditions  under  which  it  is  to  be  used. 

•  iM  be  recognized  at  all  times  that  the 
liions  imposed  upon  material  for  silo  con- 
•uion  will  probably  be  the  worst  that  can 

'und.  Foundations  are  apt  not  to  be 
oi'-ly  drained.  The  filling  in_  around  the 
11  ig  and  the  carrying  away  of  the  surface 
It  by  proper  slope  of  the  ground  is  not 
e  to  be  attended  to,  causing  the  blocks 
Ic  the  grade  lines  to  be  exposed  to  the 
)i  possible  conditions  of  moisture  and  filth. 
li  treatment    demands     an     unquestionable 

0  material.  Only  hard  burned  vitrified 
jets  should  be  used. 

Hi  safest  to  specify  a  material  having  an 
e  ;e  absorption  of  not  over  .5  per  cent 
'  weight  when  absolutely  dry,  due  to 
ti  lion.  No  blocks  should  be  used  absorb- 
r  .-er  8  per  cent.     In  case  it  is  impossible 

1  aia  these  materials  a  poorer  grade  may 
;d,  but  should  always  be  protected  with 

IT  t  plaster  or  concrete.  However,  if  good 
af  of  material  is  used  throughout,  put 
;,  ler  in  a  good  workmanlike  way  there 
ne  no  question  concerning  the  absolute 
r  nence  of  the  clay  product  silo. 
'1  relative  appearance  of  this  silo  is  largely 
n  ter  of  taste.  A  careful  selection  of  the 
Ilia!  will  always  improve  the  appearance 
..■  clay  block  silo.  It  makes  no  dit^'ercnce 
V  high  a  quality  of  material  is  secured 
t  is  always  room  for  selection.  Here 
I-  important  advantage  in  the  use  of  clay 
)i.  instead  of  concrete  for  floor  and  roof, 
n  ged  or  poor  blocks  may  be  used  in  the 
r  or  roof  without  interfering  in  any  way 
I  the  concrete  or  the  job.  Of  course,  it 
1  ential  to  appearance  and  general  utility 
a  :he  wall  be  smooth,  round  and  plumb, 
i:'d  up  neatly  outside  and  air  tight  on  the 
ii. 

!■  material  for  foundation  or  footing  may 
.her  blocks  or  concrete,  depending  entirely 
ctlie  relative  prices  of  these  two  materials. 
)rete  may  be  used  for  footing  without  any 
r ;,  as  it  is  only  necessary  to  dig  a  circular 
:  I  the  required  depth  just  below  frost, 
c  lig  a  trench  directly  under  the  wall,  filling 
isiith  concrete.     In  case  the  foundation  is 

ocks,  there  should  be  two  8-in.  blocks 
,c  atwise  side  by  side,  extending  and  facing 
i:i  d  the  circle.  On  top  of  this  the  blocks 
J  be  laid  crosswise  to  the  former  course, 
1  ig  the  two  together  and  forming  a  header 
lie.  Upon  this  a  4-in.  wall  may  be  started. 
1  cither   case   the   clay   block   wall    should 

irted  directly  upon  the  footing,  and  the 
Cig  for  an  ordinary  silo  should  be  IG  ins. 
IC  This  allows  for  a  soil  pressure  of  not 
'( 1,000  lbs.  per  square  foot,  which  is  ultra- 
rrvative  practice.  There  will  probably 
«  s  be  seme  question  as  to  the  proper 
i'less  of  walls.  It  is  common  belief  among 
'  iiirchasers,  who  are  not  acquainted  with 
I'.rength  of  hollow  clay  tile,  that  they  are 
ittrong  enough  for  thin  walls.  Naturally. 
e  men  shy  at  this  material  and  insist  upon 
ill  heavier  than  4  ins.,  but  the  Experi- 
ed  Station  has  found  this  thickness  to  be 
5  satisfactory. 

f^re  is  considerable  discussion  concerning 
e  clative   strength   in   different   thicknesses 

»ll.  In  the  ordinary  8-in.  wall  construc- 
'  he  air  spaces  are  separate,  but,  of  course, 
eeat  to  get  away  must  be  conducted  twice 
!jr  as  would  be  the  case  if  the  walls  were 
ij4  ins.  thick.  The  warmth  of  a  silo,  how- 
''  depends  more  upon  the  closing  of  the 
>i  when  the  silo  is  not  in  use  and  upon 
iliuilding  of  a  good,  warm  chute,  keeping 
1  )ors  closed  as  much  as  possible.  Also,  as 
"  ed  out  briefly,  it  is  of  great  importance 

've  a  tight  permanent  roof  upon  the  silo. 

regard  to  the  4-in.  wall:  The  required 
T  mt  of  reinforcing  may  he  readily  placed 
'  ,  4-in.  wall.  It  is  ab'undantlv  strong  to 
"  M  almost  any  weight  which  may  be  im- 


posed up.i;-,  li.  ;,s  .;;:„. tr;itr,i  hv  the  placing 
of  an  elev.ucil  waiei-  tank  of  4.">0  bbls.  capacitv 
upon  a  standard  silo  IC  ft.  in  diameter  and 
40  ft.  high.  Jn  order  to  provide  the  proper 
degree  of  smoothness  ..i  wall  in  a  silo  IS  ft. 
in  diameter  or  less  it  is  necessary  to  secure 
curved  blocks.  Those  must  be  properly  shaped 
and  sound.  In  onler  ;..  secure  good  tight 
joints  inside  for  the  exclusion  of  air  it  is 
necessary  to  wash  the  w.ill  with  a  cement  wash 
while  the  mortar  is  still  green.  This  is  not 
for  the  protection  of  the  clav  blocks,  but  is 
done  to  make  the  vertical  joints  light. 

There  are  two  types  of  doorway  either  of 
which  may  be  used  to  advantage.  Perhaps 
the  most  convenient  to  use  and  certainly  the 
most  convenient  to  build  is  the  continuous 
doorway.  The  door  jambs  are  of  concrete, 
reinforced  vertically,  tied  together  by  steel 
encased  in  clay  blocks  filled  with  concrete. 
The  cross  ties  are  from  4  to  (i  ft.  apart  and 
should  contain  ."lO  per  cent  more  steel  than  is 
found  in  the  wall  itself,  thus  making  up  for 
the  absence  of  ina.sonry  in  the  openings.  The 
steel  should  stick  far  enough  into  the  wall 
to_  secure  hold  upon  them.  The  other  type 
of  doorway  is  the  individual  doorway.  It 
is  simply  openings  in  the  wall  surrounded  by 
concrete  frames,  separated  generally  by  three 
courses  of  clay  blocks. 

The  only  logical  roof  for  such  a  silo  is 
masonry.  Concrete  is  usuallv  adopted  for  this 
purpose.  In  some  cases,  as  already  pointed 
out,  it  may  be  advantageous  to  use  clay  blocks 
plastering  them  on  top  with  cement. 

Masonry  tlocirs  are  ordinarily  used  in  silos. 
Clay  blocks  may  be  used  instead  of  concrete 
if  more  convenient.  One  of  the  great  advan- 
tages of  clay  block  silos  over  concrete  silos  is 
the  small  amount  of  equipment  necessary.  No 
forms  are  necessary  except  those  for  the  door 
frame.  The  same  or  even  a  lighter  scaffold 
than  is  used  in  the  building  of  other  masonry 
silos   will  serve  the  purpose  very  nicely. 

The  light  gin  pole  made  of  IxtJ-in.  and  2xG- 
in.  stufif  serves  every  purpose.  The  2x(i-in. 
piece  may  be  used  the  same  as  a  web  of  an  I- 
beam,   while  the   IxG-in.  piece  will   serve  as  a 
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This  is  supported  by  lueaiis  of  a  small  stand 
not  over  18  ins.  high,  which  can  be  moved 
slightly  to  allow  for  the  scaffold  not  occupying 
the  same  relative  position  ti>  the  silo  wall 
each  time  it  is  moved.  The  oroper  position 
of  this  guide  is  determined  by  means  of  a 
plumb-bob  suspended  from  the  stand  directly 
beneath  the  center  of  the  gas  pipe.  This  plumb 
line  hangs  through  a  2%  or  3-in.  hole,  which 
allows  lor  the  adjustment  just  mentioned. 
This  plumb-bob  is  made  to  swing  directly  over 
a  nail  in  a  stick  located  in  the  center  of  the 
silo.  Thus  it  will  be  seen  that  there  is  no 
occasion  for  not  having  the  silo  reasonably 
round  and  smooth.  An  arch  stick  cut  to  the 
inside  of  the  silo  wall  is  often  found  quite 
convenient  in  smoothing  up  the  wall. 

In  the  roof  construction  either  cement  or 
clay  blocks  may  be  used  for  the  cornice,  giving 
a  good,  neat  projection.  The  concrete  roof 
is  supported  temporarily  with  rafters  having 
V4  to  %  pitch.  Between  the  rafters  are  curved 
headers  covered  with  barn  boards  ripped  cor- 
nerwise.  The  thickness  of  the  roof  varies  from 
:?  ins.  at  the  bottom  to  2'/^  ins.  at  the  top. 
This  should  all  be  reinforced  with  woven  fence 
wire,  and  to  prevent  spreading  Vi-in.  bars 
should  extend  around  the  roof  in  the  concrete 
directly  over  the  wall. 

The  method  of  construction  is  shown  and 
discussed  in  detail  in  Hullctin  No.  117  of  the 
Iowa  Kxperiment  Station,  which  is  free  to 
any  one.  This  booklet  is  thoroughly  illus- 
trated and  so  definite  that  the  average  builder 
by  studying  it  carefully  may  proceed  with  the 
building  w'ith  little  or  no  delay. 

In  regard  to  the  cost,  considerable  number 
of  data  have  been  collected,  but  they  repre- 
sent such  a  large  range  of  practice  and  condi- 
tions that  they  can  scarcely  be  depended  upon 
as  definite  bases  for  estimating.  However, 
we  will  include  a  few  prices  quoted  by  one 
of  the  most  extensive  contractors  of  this  type 
of  silo,  also  a  bill  of  material  to  which  the 
average  builder  can  tack  prevailing  prices, 
which  will  enable  him  to  figure  definitely  and 
intelligently. 

The  price  of  a  14x3G-ft.  silo,  with  concrete 
roof,  is  $300  to  $32."),  depending  upon  the  local 
conditions.    The  farmer  in  all  cases  furnishes 
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Fig.   1  —  Details  of  Reinforced   Concrete  Can- 
opy   Roof. 


flange.  In  using  IG  ft.  stufif,  joints  should  be 
broken  .5  ft.  4  ins.  The  hoisting  may  be  done 
with  a  horse,  but  if  a  man  is  going  into  the 
business  it  is  better  to  rig  up  a  little  hoist. 
.\  little  2  h.p.  gas  engine  will  be  abundant  for 
this. 

A  very  convenient  sctiffold  has  been  devel- 
oped for  this  purpose.  This  is  shown  by 
Fig.  1,  and  consists  of  a  platform,  supported 
bv  vertical  parts  of  2xG-in.  pieces  doubled. 
These  2x6-in.  pieces  break  joints  in  the  middle, 
are  secured  together  Ijy  large  screws,  and  are 
fastened  to  tlie  wall  bv  means  of  wires  extend- 
ing into  the  wall.  Blocks  are  driven  securely 
betw-een  the  upright  and  the  wall.  Holes  are 
bored  every  18  ins.  in  the  uprights,  and  dev- 
ices with  short  chains  are  used  for  supnort. 
The  devices  are  fastened  to  the  posts.  .\  light 
triple  block  is  fastened  on  the  upright  and 
affords  a  convenient  means  of  raising  the 
scaffold.  The  plumb  and  circular  shape  of 
the  silo  is  preserved  by  means  of  a  light  arm 
hinged  at  the  outer  end'  for  convenience,  which 
swings  about  a  straight  piece  of  gas  pipe  6  or 
8  ft   long,  located  at  the  center  of  the  scaffold. 


Fig.  2 — View  of  Reinforced   Concrete   Canti- 
lever  Canopy  for  a    Loading    Platform. 

board  for  the  men,  and  sand  and  gravel  for 
building,  and  does  all  of  the  hauling.  The 
cost  of  a  IGx40-ft.  silo,  with  concrete  roof, 
under  same  conditions,  varies  from  $420  to 
$450.  The  bill  of  material  for  the  latter  size 
is  as  follows;  Blocks.  3,000:  No.  3  wire,  -500 
lbs. :  steel  bars,  200  lbs. ;  cement,  7.j  sacks : 
sand  and  gravel,  10  cu.  yds. ;  4  men  6  to  10 
days.  This  makes  a  neat  profit  for  the  con- 
tractor, at  the  same  time  a  good  silo  at  a 
very  moderate  price  to  the  farmer. 


A  Reinforced  Concrete  Cantilever  Can- 
opy Roof  for  a  Loading  Platform. 

Contritnitnd  l)y  Charles  K.   .Anderson.  Inspecting 

I^ngineer,  New  York  Central  &  Hudson 

River   R.    R. 

A  reinforced  concrete  cantilever  canopy 
which  covers  the  loading  platform  on  the 
cast  side  is  a  feature  of  the  William  T.  Rey- 
nolds Kuilding  in  Ponghkeepsie,  N.  Y.  This 
building  is  a  warehouse  of  concrete  and  hol- 
low tile,- built  for  the  firm  of  Wm.  T.  Rey- 
nolds &  Co..  as  an  extension  of  their  plant. 
The  building  itself  is  about  .50x80  ft.,  and  is 
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finished  on  the  exterior  in  panels  showing  the 
pebble  aggregate.  The  platform  is  adjacent 
to  a  siding  of  the  New  York  Central  &  Hud- 
son River  R.  R.  and  from  it  the  cars  are 
loaded  for  shipment.  The  platform  is  sup- 
ported on  one  side  by  the  walls  of  the  build- 
ing and  on  the  other  by  piers  spaced  8  ft. 
center  to  center,  the  span  between  these  two 
supports  being  7  ft.  The  platform  consists 
of  a  G  in.  slab  reinforced  longitudinally  by 
two    V4-in.    rib    bars.      These    are    crossed    at 
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Kjg.    1  —  Reinforced     Concrete     Box     Culvert. 

right  angles  by  Vz-m.  bars  placed  8  ins.  center 
to  center.  The  edge  of  the  slab  farthest  from 
the  building  forms  a  continuous  girder  1  ft. 
deep,  below  the  top  of  the  slab  and  10  ins. 
wide,  supported  by  the  piers  placed  8  ft.  cen- 
ter to  center.  The  overhanging  canopy  is  a 
4-in.  slab  resting  on  cantilever  arms.  The 
slab  is  reinforced  with  rib  metal  and  the  sup- 
porting beams  with  three  continuous  %-in. 
rib  bars  starting  about  3  ft.  back  in  the  floor 
of  the  building  and  following  the  top  of  the 
cantilever  beam  to  its  end  where  they  bend 
downward  and  return  along  the  under  side 
of  the  beam  to  the  building.  At  the  building 
the  cantilever  beams  are  21  ins.  deep  from 
the  bottom  of  slab,  and  they  are  6  ins.  deep 
at  the  outer   end. 

The  canopy  extends  10  ft.  from  the  building 
and  rises  from  the  wall  at  a  pitch  of  1  in  10. 
In  order  to  take  care  of  the  water  which 
falls  on  the  canopy  and  to  carry  it  to  the 
leader,  a  sloping  back  of  compacted  cinders 
was  placed  at  the  lowside  of  the  canopy  and 
coated  with  1  in.  of  cement  mortar.  This 
bank  decreases  from  a  width  of  2  ft.  at  a 
point  midway  between  the  leaders  to  nothing 
at  the  leaders,  thus  afifording  a  slope  which 
carries  the  water  to  the  leaders  and  prevents 


-Reinforced    Concrete    Stub    Bridge. 

it  from  settling  against  the  wall  of  the  Ijuild- 
ing. 

In  constructing  the  canopy  a  mix  of  1 :2 :4 
concrete  was  used.  On  the  forms  for  the 
under  side  of  the  beams  were  placed  small 
cement  blocks  to  support  the  reinforcing  rods. 
These  blocks  had  circular  depressions  in  their 
tops  to  receive  the  rods  and  were  left  in 
place  when  the  concrete  was  poured. 

The  building  was  designed  by  Dubois  Car- 
penter, Architect  of  Poughkeepsie,  N.  Y.,  and 
was  built  by  the  Poughkeepsie  Engineering  & 
Contracting  Co. 


Standard  Practice  in  Reinforced  Con- 
crete Highway  Bridges  and 
Culverts  in  Iowa. 

The  first  concrete  bridge  or  culvert  in  lowa 
of  which  there  is  record,  was  a  bridge  of  the 
Milan  type  built  near  Rock  Rapids  in  1893. 
About  ten  years  later  the  engineers  of  the 
Iowa  State  Highway  Commission,  led  by  the 
increased  interest  in  the  possibilities  of  con- 
crete highway  structures,  began  to  prepare 
and  distribute  plans  for  concrete  bridges,  cul- 
verts, etc.  This  work  has  continued  and  now- 
various  types  of  standard  structures  have 
been  somewhat  closely  adopted.  These  types 
are  described  by  Mr.  T.  H.  Macdonald 
and  Mr.  C.  B.  McCullough  of  the 
Highway  Commission  in  a  recent  paper  be- 
fore the  Iowa  Association  of  Cement  Users. 
The  types  described  include  box  culverts,  slab 
and  beam  bridges  and  retaining  walls.  An 
abstract   of   the   paper    follows : 

The  various  types  of  concrete  bridges 
adapt  themselves  to  the  following  classifica- 
tions: (1)  Circular  and  box  culverts;  (2') 
slali  bridges,  and  (3)  girder  bridges  and 
arches.  The  girder  bridges  may  be  subdi- 
vided into  deck  and  through  girders.  There 
is  also  another  class,  the  steel  truss  with  con- 
crete floor. 

Taking  these  types  up  in  the  order  named. 
Fig.  1  is  a  box  culvert  showing  a  cross  sec- 
tion through  the  barrel  of  the  culvert.  The 
tn]).    sides,   and    floor    of    tliis   culvert,   act    as 
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-Reinforced    Concrete  Retaining  Wall. 


beams  under  the  vertical  loads,  the  horizontal 
earth  pressure,  and  the  upward  foundation 
pressure,  respectively.  Since  in  each  case, 
the  load  acts  from  the  outside  inward,  the  re- 
inforcing is  placed  in  each  case  on  the  inside 
of  the  wall  or  slab.  Since  there  are  no  ex- 
pansion joints,  no  cantilever  action  can  take 
place  and  there  is  no  need  for  reinforcing 
on  the  outside  of  the  walls.  The  top  slab  is 
reinforced  with  bent  up  bars  as  shown  to  pro- 
vide for  the  diagonal  tension  as  outlined 
above.  Two  types  of  footings  are  used  in 
these  culverts.  The  one  marked  A,  known 
as  a  float  footing,  consists  of  a  heavy  floor 
extending  clear  across  the  slab  and  depending 
for  its  stability  on  the  wide  distribution  of 
the  load.  In  the  type  marked  B,  the  footings 
directly  underneath  the  walls  are  carried  down 
to  a  considerable  depth  and  are  connected  by 
a  thin  floor  slab  built  just  strong  enough  to 
take  the  bending  due  to  frost  action. 

The  second  type  as  the  name  implies,  con- 
sists of  a  slab  or  beam  of  concrete  (Fig.  2) 
as  wide  as  is  required  for  the  roadwaj',  rest- 
ing on  two  abutments.  The  reinforcing  is 
for  simple  bending  and  diagonal  tension. 
Since  at  each  bridge  seat  there  is  an  expan- 
sion joint,  the  abutments  (Fig.  3)  are  rein- 
forced near  both  back  and  front  surface  with 
rods  running  vertically  and  horizontally.  The 


the 
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horizontal  rods  form  a  frame  work  f 
reinforcing,  bond  the  wings  to  the  ab 
proper  and  prevent  cracking  due  to  te 
ture  changes  in  the  concrete.  The  rodsk  tht 
back  face  take  all  the  ordinary  stress  Thj 
front  reinforcement  is  called  into  actidonK 
in  case  of  the  failure  of  the  expansioitoini 
to  act  properly,  on  this  account  the  Wcj] 
reinforcing  system  in  the  back  is  L(j|, 
heavier.     Steel  bars  placed  both  longitLal. 
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-Reinforced    Concrete    Deck   ritr 
Bridge.  { 


ly  and  transversely  in  the  footing  as  :j» 
help  to  distribute  the  footing  load  and  a 
chor  the  main  reinforcing  members. 

Figure  4  is  a  cross  section  of  a  deck  rd 
liridge.     The  girders  are  nearly  rectangi.r 
section  having  a  slight  draw  towards  tlbi 
torn  to  admit  of  easy  removal  of  the  rnis. 
These    girders    are     thoroughly     bondt   w 
means  of  stirrup  rods  to  the  floor  slab  hidi 
rests   on  top   of  them,  the  latter  actinjooili 
as  the  floor  and  as  a  top  flange  for  tig; 
ders.     The  load  is  carried  by  the  floor   t 
girders  and  by  the  girders  directly  to  thfbv 
ments.     The  rectangular  sections  at  thsi 
of  the  roadway  serve  simply  as  hand  raiai 
do  not   help  to   transmit  the  load. 

Due   to   the   diagonal   tension,   there    z 
ways  a  tendency  for  the  bent  up  reinf:ir.g 
members  to  fail  by  a  pulling  out  or  brKing 
of  the  bond  near  the  end.     For  this  re;in  - 
positive  connection   or   fastcnmg  of  theia 
reinforcing  members  at  the  end  of  the  -d 
is  very  desirable.     A  system  of  this  kin e: 
ployed  with  success  by  the  Commission  i{v. 
the  last  year  is  substantially  as  follows T 
reinforcing   bars   are   bent   in   the   shop?.i 
fitted  with  a  hook  on  the  end.     An  end  la 
is    also    made    in    the    shops    and   fitted v 
notches  or  slits  from  both  top  and  bottn 
sufficient  width  to  admit  the  reinforcing  a- 
These   notches   are   so   spaced   that  whe  t, 
reinforcing  bars  are   dropped  in  they  cu; 
the    position    as    computed    in    the   stri'jr 
After  the  bars  are  dropped  in  these  nctiv 
two  small  plates  about  %  in.  thick  are  I'f 
one   to   each   side  of   the   plate  both  tojaw 
bottom,  thus  completely  enclosing  and  lidly 
fastening  the   reinforcing  members. 

The  other  type  of  a  girder,  the  thus 
Fig.  5,  differs  from  the  type  just  descK 
nithat  the  girders,  two  in  number,  are  iC| 
above  and  at  tlie  side  of  the  roadway.  V 
reinforcing   in   these  girders   differs  veil 
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Fig.   5— Reinforced    Concrete  Through  Oder 
Bridge. 

tie  in  principle  from  that  employed  on  ei 
girders.  The  girders  now  occupy  the  ' 
occupied  by  the  hand  rail  in  the  deck>; 
and  the  floor  system  is  hung  between  th'» 
girders  and  reinforced  transversely  in 
the  same  manner  as  an  ordinary  slab. 

TYPE   OF   BRIDGE    USED   FOR   DIFFERENT  CW5S  ' 
WATERWAYS. 

There  is  a  distinct  diflference  in  the  v 
and  size  of  the  drainage  lines  in  Iowa,  ssc 
Iving  within  each  distinct  glacial  area  m 
peculiar  to  that  area  and  the  types  of  flM^ 
wavs  built  should  be  selected  with  refeice 
to  'the   topography.     For   illustration:  u" 
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jdiat,  monotonous  stretches  of  the  Wi&- 
sir'lacial  region  which  lies  in  the  north 
trapart  of  the  state,  the  drainage  areas 

f;  the  most  part,  flat  and  not  well  de- 
d'  "he  channels  quickly  till  to  overflowing 

airge  percentage  of  the  waterway  must 
abiiied  by  raising  the  road  grade  above 

Ijl  level.     For  such  openings,  the   slab 

tlaugh  girder  bridges  offer  the  greatest 
(ui  of  waterway  with  the  least  rise  and 
I, .  n  the  construction  of  bridges  in  this 
1  e  possibility  of  the  ditch  being  incor- 
it<  in  a  drainage  district  must  always  be 
ra  against  in  planning  a  bridge.  An 
an  is  brought  to  mind  of  a  practically 
ncrete  bridge   in   Buena   Vista  county 

jto  be  destroyed  because  the  founda- 
s  ere  not  carried  sufliciently  deep  when 
iti:ted  to  provide  against  the  deepening 
h  rhannel  as  part  of  a  drainage  district. 
1  e  more  rolling  areas  along  Uie  rivers 
;h  :ast  and  west  boundaries  of  the  state, 
IV  I  tie  streams  have  deep,  sharply  de- 
j  annals.    During  times  of  heavy  storms 

\ter  rushes  through  the  openings  in 
I   tie  torrents  that  quickly  scour  under 

f  ndations  unless  they  are  protected  by 

)   otings  and   floors.     For   these   deeper 

n   the  .box  culvert  with  ample  floors  and 

:ii :,   the   slab    or    deck    girder    or    arch 

■■'■•h   high  rise  are   all   applicable.     In 

V  drift  area   which  covers  a   large 

:  the  southern  part  of  the  state,  the 

)  t  drainage  channels  generally  exist  and 

,e  .pes  are  all  applicable  to  this  section. 

O'  pans  up  to  about  sixteen  feet  it  prob- 

tJrif  Dsformaticm} 
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been  made  public  iind  tlicse  tests  are  sum- 
marized in  a  paper  by  prof.  W.  K.  Hatt,  Pur- 
due Lniversuy,  m  a  paoer  before  the  Indiana 
Engineering  Society.  The  essential  parts  of 
this  paper   follow : 

In  brief  the  panels  were  loaded  with  pig 
iron  in  increments,  and  the  accompanying  de- 
formations were  measure.l  in  the  steel  and 
in  the  concrete  at  all  critical  points,  with  a 
view  to  fixing  a  safe  limit  of  loading  and  to 
understanding  the  mechanical  action  of  the 
structure. 

Test  Structure.— The  building  tested  is  a 
ten-story  and  basement  warehouse  construct- 
ed by  the  Leonard  Construction  Co.  for  Mr. 
.\.  J.  Franks.  The  building  is  used  bv  the 
printing  and  paper  trades,  Uwight  Bros'.  Pa- 
per Co.  tenants.  The  type  of  construction 
used  was  the  can'ilever  flat  slab  system,  the 
'einforced  concrete  drawings  and  shop  de- 
tails being  made  by  the  Concrete  Steel  Prod- 
ucts Co.,  Engineers,  of  Chicago.  The  archi- 
tects of  the  building  were  Richard  E.  Schmidt, 
Garden  and  Martin.  The  design  load  on  the 
floors  was  taken  at  2.50  lbs.  per  square  foot. 
The  panel  dimensions  were  l!»  ft.  4  ins.  x  20 
ft.  3  ins.  The  four  panels  under  observation 
were  in  the  interior  of  the  building  and  on 
the  tenth  floor  where  the  columns  were  of 
minimum  size,  .^s  the  effective  clear  span 
between  capital  and  the  eccentric  action  on 
the  columns  were  the  greatest,  the  location 
was  such  as  to  insure  the  most  severe  test 
possible. 

The  diagonal  reinforcement  was  18%-in. 
round  bars,  40  ft.  long,  spaced  5%  ins.  on  cen- 


standard  bars  were  used  throughout  the  test, 
all  of  these  being  embedded  in  the  concrete 
and  subject  to  the  same  temperature  changes 
as  the  rods  in  the  test  floor  but  free  from  any 
stress  due  to  applied  load.  By  reading  on 
these  bars  between  sets  of  five  or  si.>:  test 
readings  the  observations  on  the  materials  un- 
der test  were  freed  from  temperature  differ- 
ences and  systematic  errors. 

The  deflections  were  measured  to  .OoOl  in. 
by  use  of  the  deflectometer  described  in  a 
previous  test  (Eng.  &  Contg.,  Dec.  28,  1910) 
for  actual  stresses. 

Tensile  deformations  were  measured 
throughout  the  test  over  42  gage  lengths  on 
the  steel  reinforcing  rods;  compressive  defor- 
mations in  the  concrete  were  measured  over 
26  gage  lengths ;  deflections  were  observed  at 
24  points,  and  27  other  readings  of  deforma- 
tions were  taken  throughout  the  test  to  study 
such  phenomena  as  the  arch  and  slab  action, 
the  distribution  of  stress,  and  the  eccentric 
loading  on  the  columns  at  the  edges  of  the 
loaded  area. 

The  obseravtions  were  arranged  in  groups, 
each  designed  to  cover  adequately  some  par- 
ticular feature,  and  symmetrically  located  ob- 
servations were  obtained  as  a  check  in  every 
case  where  possible,  in  order  to  cover  varia- 
tions in  the  quality  of  the  concrete  at  differ- 
ent points. 

It  should  be  remarked  that  the  results  from 
the  use  of  the  Berry  extensometer  are  reli- 
able only  after  the  observer  has  had  consid- 
erable preliminary  practice  with  this  instru- 
ment.    The  holes  in   the  steel   bars   must  be 


m4 


-s 
c 

57 

/ 

/ 

S3 

f 

/ 

10 

/ 

/ 

i 

V 

/ 

/ 

J 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

61S 


.0001 


0003 


C'  005  ':o 

Fig.    1 — Typical     Curves     Showing     Relation 
Between    Load   and    Deformation    in   Compres- 
sion   in    Concrete. 
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Fig.     2 — Typical     Curves    Showing    Relation 

Between    Load    and    Deformation    in    Tension 

in  Steel. 


ikes  very  little  difference  in  the  amount 
terial   either   of    steel    or    concrete,    re- 

to  build  a  culvert  of  rather  the  above 
provided  the  depth  of  foundation  and 
'f  waterway   is   the   same.     For   spans 

feet  and  above,  the  character  of  the 
.tion  will  have  much  to  do  with  the  de- 
ation  of  the  economical  structure.  Yel- 

blue  clay  is  about  the  best  foundation 
;  piling  is  used)  that  can  be  found  in 
irity  of  the  counties  of  the  state  and 
i  these  can  be  reached  at  a  depth  of 
3r  four  feet  below  the  stream  bed.  On 
roundations.  the  form  of  construction 
s  the  slab  or  girder  bridge,  or  for  the 

spans,     steel     bridges     with     concrete 

seems  to  be  desirable  as  the  expan- 
lint  at  each  abutment  will  take  care  of 
:pansion  and  contraction  of  the  struc- 
5  well  as  any  settlement  of  the  founda- 
ithout  causing  material  cracks. 


s  of  a   Reinforced   Concrete    Flat 
Slab  Building  Floor  to  Deter- 
mine Actual  Stresses. 

•eries  of  tests  to  determine  the  actual 
i  :s  in  a  reinforced  concrete  building  was 

ed  by  Prof.  Arthur  R.  Lord  in  Engi- 
■ig  &  Contracting  for  Dec.  28.  1910. 
i  tests  were,  we  believe,  the  first  to 
•J  been  made  in  an  actual  building  to  de- 
'  le  stresses  with  something  of  the  ac- 
1f  of  common  laboratory-  methods.  Re- 
V  a  second   series    of    similar   tests   has 


ters.  The  cross  bands  were  composed  of 
16%-in.  round  bars,  44  ft.  C  ins.  long,  spaced 
6%  ins.  on  centers.  The  slab  thickness  was 
9%  ins.,  and  was  increased  to  13%  ins.  near 
the  columns.  The  concrete  mix  was  1 :2 :4 
in  the  floors  and  1 :1 :2  in  the  columns. 

Observer  and  Methods  of  Observation. — 
The  observations  were  made  by  experienced 
observers  as  follows:  Professor  H.  H.  Sco- 
field.  of  Purdue  University;  Professor  W.  A. 
Slater,  of  the  University  of  Illinois  Experi- 
ment Station;  Mr.  W.  E.  Ensign,  of  the_ Uni- 
versity of  Illinois  Engineering  Experiment 
Station,  with  the  assistance  of  Professor  L. 
W.  Weeks,  of  Purdue  University. 

The  deformations  were  determined  by  the 
use  of  extensometers  of  the  type  devised  by 
Professor  H.  C.  Berry,  of  the  University  of 
Pennsylvania,  and  a  -former  pupil  of  the 
wTiter  at  Purdue  University.  On  the  steel  a 
gage  length  of  10  ins.  was  used,  which,  with 
the  multiplying  lever  in  the  instrument,  gave 
direct  readings  of  unit  deformations  of  .00002 
in.  per  inch,  corresponding  to  stresses  of  600 
lbs.  per  square  inch  in  the  steel,  and  it  was 
possible  to  estimate  clearly  fractions  of  this 
amount.  On  the  concrete  readings  the  gage 
length  was  6  ins.  and  the  direct  reading  of 
unit  deformations  was  .000033  in.,  correspond- 
ing to  a  stress  of  133  lbs.  per  square  inch,  and 
it  was  possible  to  estimate  fractions  of  this 
amount  with  accuracy. 

Errors  in  operating  the  instrument  were  re- 
duced to  a  minimum  by  taking  ever.y  reading 
at  least  five  times,  and  by  calibrating  on  a 
standard    bar    at     frequent    intervals.      Four 


carefulli  roamed,  the  instrument  protected 
from  the  heat  of  the  hands,  and  the  contact 
points  must  be  seated  under  uniform  pressure. 
Observance  of  these  requirements  with  multi- 
plied observations,  and  frequent  reference  to 
the  standard  calibration  bar  are  the  conditions 
of  success. 

The  conditions  were  exceptionally  favorable 
to  a  satisfactory  test.  The  building  was  prac- 
tically completed  at  the  time  of  test  and  the 
variation  in  temperature  was  very  slight,  be- 
ing about  74°  at  the  start  of  the  test,  drop- 
ping gradually  and  uniformly  to  70°,  and  ris- 
ing again  at  the  end  to  74°.  The  slab  was 
poured  on  June  23,  1911.  and  was  64  days 
old  when  the  maximum  load  of  624  lbs.  per 
square  foot  of  panel  area  was  placed  upon  it. 

Loading. — The  amount  of  loading  was  de- 
termined by  the  weight  of  the  pig  iron  as  re- 
corded on  the  weigh  bills  delivered  by  the 
teamsters,  and  was  checked  by  weighing  a 
number  of  piles  of  pig  iron  from  the  test 
load  on  a  platform  scales.  The  pig  iron  was 
piled  on  the  floor  in  separate  piers,  each  placed 
within  a  2-ft.  square,  so  that  no  arch  action 
existed  in  the  load  itself  to  relieve  the  panel 
from  moment.  It  was  necessary  to  leave 
several  of  these  squares  vacant  about  columns 
and  to  leave  an  aisle  between  the  columns  to 
allow  space  for  observations.  The  pig  iron 
belonging  on  these  vacant  squares  was  dis- 
tributed over  the  remaining  squares  of  the 
same  panel.  It  will  be  apparent  that  under 
this  procedure  the  real  load  intensity,  as  af- 
fecting bending  stresses  and  deflections,  is  the 
intensity   of    loading    over     the     loaded     area 
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TABLE  I.— COXDEXSED  SUMMAHY  OF  ACTUAL.  STRESSES  OBSERVED  IN  TEST  OF  A.  J. 

FRANKS  BUILDING. 

(All   stresses   are   the   final   values   for   total    dead  and  live  load,  and  are  given  in  pounds  per 
E'luare  inch.) 

Stresses    in    Slab   Rods. 
Average  of  Live  load — Lbs.  per  sq.  ft. 

Observation  Xos                          Description.                                                                    256  312  624 

5.    6,    7.    14,    15.    16.           Center  of  span,  diagonal  band 1,071  1,920  6.9o0 

S,   9.    10,    11.    12,    13.           Center  of  span,  cross  band 4,539  6,140  10,095 

31,   32,   S3,   34,   35.    37.         Over  capital  at  center  column,  diagonal  band. . .     3,440  4,350  9,2S0 

27    2S    29,   30.                 Over  capital   at    center   column,    cross   band....     4,575  4,S40  8,110 

21,    22,    23.                    Over  capital  at  corner  column,  diagonal  band..     1,920  2,280  7,540 

24,   25.   26,   41,    42,    43.         Over  capital  at  side  column,  cross  band 2.690  3,13S  o.Slo 

Compressive   Stresses   in   Concrete. 

56,    57.    59,    60,    6S,    69,    70.     On  slab  at  center  column 560  650  1.206 

61,    62.    65,    66.                On  drop  at  center  column 677  77S  1.6S.5 

51,    74.                        On  drop  at  corner  column 318  370  l.Slo 

52,    53,    73.                    On  slab  at  corner  column 329  37S  650 

54.    55,    71,    72.                On  slab  at  side  columns 1S9  217  420 

Maximum    Stresses    in    Columns    Due    to   Eccentric   Load. 

104                            Compression  in  concrete,  corner  column 680  S40  1,660 

109                            Compression   in   concrete,   side  column 416  512  1.000 

84                            Tension  in  steel,  corner  column 4,980  6,000  11.62(1 

99                            Tension  in  steel,   side  column 2,220  2,640  5,SS0 

Deflection    in    Inches. 

121.    124.                       Center  of  panel— at  6  hours 123  .156  .47.", 

Center  of  panel — at  24  hours ....  .500 

After  standing  unloaded  6  hours 142  .... 

After  standing  unloaded  2^4  days 091  

Note: — The  loading  of  256  and  312  pounds  per   square  foot  were  on   four  adjacent   panels.     The 
loading  of  624  pounds  per  square  foot  was  on  two  panels  adjoining  diagonally. 


(about  90  per  cent  of  pane!  area),  rather 
than  the  nominal  or  average  load  over  the 
entire  panel   area. 

All  gage  lengths  were  measured  and 
checked  throughout  before  loading  was  start- 
ed. When  the  loading  reached  certain 
amounts,  distributed  evenly  over  four  panels, 
it  was  discontinued  and  allowed  to  stand  for 
six  hours  before  the  observations  were  made 
and  the  loading  resumed.  The  increments  of 
load  at  which  measurements  were  made  were 
as  follows;  7-5  lbs.,  l-jO  lbs.,  2bG  lbs.  (the  de- 
sign load),  312  lbs.  (tensity,  359),  and  624 
lbs.  Hntensity,  717)  per  square  foot,  the  latter 
load  being  applied  to  two  panels  only  adjoin- 
ing diagonall}-.  Readings  were  also  taken 
with  256  lbs.  on  two  diagonal  panels  and  312 
lbs.  on  the  other  two  panels,  and  with  468  lbs. 
on  two  diagonal  panels  and  156  lbs.  on  the 
others,  but  without  waiting  for  the  six-hour 
interval  to  elapse  before  taking  readings.  The 
total  number  of  complete  observations  over 
single  gage  lengths  was  over  2,000  and  the 
total  individual  readings  over  10,000.  The 
test  occupied  one  week's  time. 

Stresses.- — The  stresses  were  determined 
from  the  observed  deformations  by  using  a 
modulus  of  elasticity  of  30,000,000  lbs.  per 
square  inch  for  the  steel,  and  4,000,000  lbs. 
per  square  inch  for  the  conciete.  The  latter 
value  w-as  determined  from  tests  of  three  con- 
crete prisms  poured  from  the  concrete  in  the 
test  slab  and  tested  at  Purdue  University  at 
an  age  of  77  days. 

Table  I  gives  a  summary  of  the  corrected 
values  of  the  total  dead  and  live  load  stresses 
observed  in  the  various  groups  of  observa- 
tions. The  detailed  summary  of  individual 
stresses  at  the  various  observation  points  are 
omitted  in  this  report.  After  the  observa- 
tions had  been  corrected  for  temperature  and 
observational  errors,  by  use  of  the  standard 
bar  calibrations,  load  deformation  curves  w-ere 
plotted  for  each  observation  point,  the  known 
nature  of  the  load  deformation  curve  under 
tiexure  being  used  as  a  basis.  The  dead  load 
stress  has  been  taken  from  these  curves  as 
equal  to  the  stress  caused  by  an  equal  live 
load.  Typical  load-deforination  curves  are 
shown  in  Figs.  1  and  2. 

Cowmenis  on  the  Results. — The  under- 
signed is  not  prepared  at  the  present  time  to 
state  the  significance  of  the  results  obtained 
with  respect  to  the  mechanics  of  this  form  of 
construction.  Such  statements  would  be  some- 
what speculative,  and  should  be  separated 
from  the  report  of  test  which  is  one  of  meas- 
ured facts. 

As  compared  with  the  design  requirements 
of  the  Chicago  Ruilding  Code,  it  is  interesting 
to  note  that  at  design  load  the  highest  aver- 
age stress  in  the  steel  is  5,078  lbs.  per  square 
inch  (average  of  Obs.  nos.  11,  12,  13),  while 
the  highest  avera.ge  compressive  stress  in  the 
concrete  is  677  lbs.  per  square  inch.  On  the 
basis  of  safe  working  stress  in  the  steel  of 
16,000  lbs.  per  square  inch,  and  in  the  con- 
crete of  35  per  cent  of  the  ultimate  strength 
(w-hich  averaged  over  3,250  lbs.  by  tests  of 
prisms)    or   1,100  lbs.   per   square  inch,   it  ap- 


pears that  the  steel  is  stressed  to  31  per  cent 
of  its  safe  load,  while  the  concrete  is  stressed 
to  62  per  cent  of  its  safe  load.  It  appears, 
therefore,  that  the  design  is  overbalanced  with 
an  excess  of  steel.  At  the  highest  applied 
load  of  717  lbs.  per  square  foot  the  ratio  of 
the  steel  and  concrete  stresses  remains  prac- 
ticallv  unchanged. 

The  eccentric  action  of  the  test  load  was 
most  marked  on  the  corner  coluirins  of  the 
loaded  area,  and  was  sufficient  to  produce  a 
tension  in  the  steel  of  4,980  lbs.  per  square 
inch. 

With  respect  to  the  strength  of  the  struc- 
ture, it  may  be  said  that  a  nominal  load  of 
624  lbs.  per  square  foot  of  panel,  actually 
717  lbs.  per  square  foot  of  loaded  surface,  was 
applied  without  producing  any  permanent 
damage  to  the  building.  At  this  load  the 
highest  observed  average  total  dead  and  live 
load  stresses  were  less  than  12,000  lbs.  per 
square  inch  in  the  steel  and  less  than  1,700 
lbs.  per  square  inch  on  the  concrete. 


Efficiency  of  Asiatic  Labor. — The  fol- 
lowing table  which  is  taken  from  the  Mining 
and  Scientific  Press  is  based  on  the  experience 
of  H.  F.  Cole  in  the  Philippines  and  the  East. 
The  rate  of  pay  is  given  in  U.  S.  currency 
and  the  efficiency  is  figured  on  th'e  basis  of 
the  American  mines  taken  as  100  per  cent. 
Efficiency. 

7c  Rate  of  pay. 

Russians   100  75c  to  $1 

Koreans     90  20c  to  30c 

Northern  Chinese  70  10c  to  20c 

Southern  Chinese   60  10c  to  20c 

.Japanese     60  40c  to  80c 

Javanese     40  1 2c  to  30c 

Filipinos    40  50c  to  75c 

These  figures  are  based  on  trained  men  in 
their  own  countries  under  average  conditions. 
In  the  Federated  Malay  States  the  southern 
Chinese  working  for  whites  get  from  25  to  40 
cts  (gold)  per  day.  and  in  Sumatra  the  south- 
ern Chinese  get  the  same  as  the  Javanese. 
Much  depends  on  the  personality  of  the  white 
foreman,  in  any  case;  and  the  advantage  of 
the  w-hite  laborer  is  that  he  uses  his  "head, 
while,  w'ith  the  exception  of  the  Korean,  the 

Drilling  Under  Water. — The  perforin- 
ance  of  the  drill  liarge  "Teredo,"  operated 
throughout  the  year  ending  June  30,  1911.  at 
Panama  is  given  in  the  accompanying  table : 

Drilling. 

iNIonths.  Linear  Hours 

feet.  worked. 

1910. 

July   2,348  339 

.August    4,1,80  661 

September    3,953  664 

October    , 4.576  633 

November    5.20S  622 

December 4,395  59' 

1911. 

January  1]  .4iis  8."i7 

February    6,763  4'9 

March    24.58s  '      1.300 

April    22,278  1.132 

May  21,513  1.268 

June   20.983  1,150 

Total    132,193  9^17 


others  do  not,  except  in  sotne  cases  wh  tW 
are  contracting.  This  applies  to  undrfrounll 
work.  There  are  good  men  amonin  oi 
them,  and  if  you  have  the  time  andltienct 
a  good  crew  can  be  beaten  out  of  ngt  am 
material,  but  it  is  certainly  wearing  n  t|,' 
nerves  of  the  white  man,  and  not  ilnv  nf 
them  can  do  it  successfully. 


In  rock  crushing  machinery  there  isilwav 
danger  of  breakage  by  some  object,  si 
hammer  head  or  drill  bit  getting  in 
feed.     In   jaw   crushers   the   shaft  is 


1  as  t 
;h  th« 
F  pan 


most  liable  to  be  deformed  in  this  kirjof  an 
accident.     This    is    sometimes    prevet'd    b\ 
making   the    bearing   caps   of   light  ct  \n-' 
which  readily  break  or  else  strip  theireadi 
of   the   bolts   holding  them   in  place.  M  tht 
Talisman  tnine,   at  Tarangahake,  N.  .  ssv- 
the  Engineering  &  Mining  Journal,  Vi-' 
shear   toggle   plates   are   used   in  the  m 
Blake  crushers.     These  plates  are  heldjt 
er  by  six  1-in.  rivets.     When  an  unusu  s- 
comes  on  the  toggle  the  rivets  will  be  le 
before     any     other     part    of     the    crue: 
strained  to  a  degree  that  approaches 
nf  strength.     An  extra  set  of  toggles  la 
kept  at  hand  to  replace  those  that  are  s: 
The  sheared  rivets  can   readily  be  bod 
and    the    two    pieces    riveted    togetheiat 
making  the  toggle  as  good  as  new. 


A  useful  aid  in  running  a  stooing  dt. 
the  Engineering  &  Mining  Journal,  is  [ 
of   steel  three   or   four  inches  long,  tcpi 
at  both   ends.     When   it   is   desired  to  n 
hole   a   few   inches   deeper  than  can  1  c 
with  the  longest  bit,  this  is  put  in  the  cidcoi 
the   machine,    thus    adding    its    length  0  thf 
effective  length  of  the  drill.     After  uss 
device   a  machine  runner   would  not  mi 
try  to   get   along    without    it.    At    th  1 
where   this    device    was   originated  the 
few   holes   drilled   where   it   is   not  us.    ... 
cost  is  nothing  except  a  few  minutes    tinif 
of  the  blacksmith. 


The  total  amount  of  material  excave^ 
the  Culebra  Cut  section  of  the  centr  . 
sion  of  the  Panama  Canal  during  ther. 
of  January.  1912.  was  1,416.-35  cu.  yds  a 
was  the  greatest  record  in  that  sect^ 
the  month  of  January,  the  next  highe;! 
for  the  corresponding  month  of  IflUv 
1.356,395  cu.  yds.  were  removed.  The 
mains  to  be  excavated  from  this  secti<  IWi 
per  cent. 


The  Mississippi  State  Senate  has  pas'd  thf 
Walker  bill  creating  a  State  Highway.  ;ii    " 
ment  and  establishing  a  State  IlighwaC 
mission,    for    the    purpose    of    constru  n 
system  of  good   roads.     The  bill  also  t 
the  office  of  State  Highwaj-  Engineer.  :d 
thorizes    state    aid    and    creates    a    fu 
makes   an  appropriation   for  carrying  c 
into  effect. 


A  method  of  thawing  frozen  water  h 
to  pack  them  with  unslacked  lime  an  w 
in  old  rags  or  carpet.  Water  is  then  n. 
over  the  pipe  covered  in  this  way  s. 
heat  generated  in  slacking  the  lime  w  1 
the  ice   in  the  pipes. 


An    oxy-acetylene    plant     was   used 
overhauling  of  the  dredge  Caribbean  ai'? 
ma.     The  cost  of   the  entire  plant  wa^.a- 
during  the  one  overhauling. 


Blasting. 

Number  of 

Dynamite 

ec|. 

Feet  per 

holes 

used. 

hour. 

blasted. 

Pounds. 

6.9 

129 

2,40s 

OVil 

6.6 

264 

4.168 

J. 

5.9 

261 

4.771 

7.2 

297 

5.534 

8.4 

3SS- 

6.634 

7.4 

311 

5,874 

- 

13.3 

665 

13.684 

15.8 

304 

11.289 

18.9 

1,562 

46,418 

■  M 

19.6 

1,44S 

40.812 

16.9 

1,265 

44,263      ' 

18.2 

1.344 

41.740 

12.1 


S,238 
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,1    Comment;       The    Uuings    of    the 
\'.k  —  Something     Doing  —  Drainage 

5;d  Decision  

n ial3    


\  Doings 
t  the 
/eek. 


sized  bridge  job   lias  been  adver- 

■mr  last  issue.    Tbis  work  calls  for 

Ktion  of  the   foundations  and  ma- 

lie  Bronx  Viaduct,  about  4,000   ft. 

'ding   frotn.  the   crossing   over   tbe 

■  &  Harlem  R.   R.   to'  Bronx  Kills, 

City.     Bid?  will  be  received  unti] 

rch  "23,   bv    Samuel    Rea,    President 

ij  New  York  Connecting   R.   R..   Penn- 

«  i  R.  R.  Station.  New  York  City. 

"^  on  a  large  revetment  contract  for  the 

V  government  have  been   received  at  the 
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Developments  of  the  past 
few  days   indicate  that  the 
railroads   are   beginning   to 
get  busy  on  their  construc- 
tion program  for  this  year. 
In    addition    to    the     four 
good  sized  contracts  noted 
lire  on  this  page,  on   which   bids  have 
1   been  received,  there  arc  also  a  num- 
c  smaller  pieces  of  work  for  which  pro- 
J  have   been   asked.     In     Alabama     the 
I .  &    Chattahoochee     Valley     Ry.    has 
I  lids  on  21   miles   of   new    line     from 
;  w  to  Eulaula,  Ala.,  and   in  Washing- 
•  i"r.^at  Northern  has  taken  bids  for  the 
lirt  miles  of  new  line  from  Wenat- 
■  '.  northeast  to   F'ateros. 
mg  the  railroad  construction   contracts 
r  ntly  are     the     following:     McGregor 
i.  Rumford,   Me.,    for   building    between 
(.  vi.  Me.,  and  Kennebago  for  Hie  Rangc- 
I  es  &  Megantic  R.  R.,  the  work  cover- 
!  niles  of  line;  Clifton,  Applegate  &  Co., 
hi,   Mont.,   and   507    Huton    Bldg., 
Vash.,  for  the  grading  w'ork  for  the 
..„;i  extension  of  the  Butte,  Anaconda 
a  ic  R.  R..  the  contract  covering  17  miles 
t'i  between  the  present  western  terminal 
i  road  at  Brown's  spur,  six  miles  west 
^  :onda,  and  the  Southern  Cross  mine  at 
r  own:   H.  O.    &     R.     L.     Culbertson, 
k;ller  Bldg.,  Cleveland,  O.,  for  grading 
kt  Youngstown  on  the    Lake     Erie     & 
>t   R.  R.  (Pittsburg  &  Lake  Erie  R.  R. 
)  he  work  covering  350,000  cu.  yds.  of 
i\ion  and  about  5,000  cu.  yds.   of   con- 
t  he  Cleary-White  Construction  Co.,  17 
L.alle  St.,  Chicago,   111.,   for  all   of   the 
p  .■  work   for   the    St.   Louis,    Peoria   & 
-tern    R.    R.,   the    new    Chicago   & 
rn   line   which   is   to   tap   the   coal 
lying  between  Peoria  and  St.  Louis : 
i<iV.  Flickwir.  Roanoke,  Va.,  for  second 
k  ork  from  Evergreen,  Va.,  to  Phoebus, 
,    'i  miles,  for  the   Norfolk  &  Western 

t  siderable  amount  of  river  improvement 
^  >    Tiunicipalities   is   now    coming     up. 
Y.,  is  calling   for  bids   for  \york 
-'  of  tlie  Buffalo  River  and  Cazeno- 
improvement,   the   contract   calling 
l.otiO,000  cu.  yds.  of  earth  excava- 
■me   pile   protection.       In     Dayton 
-.ition  has   been   made   to   the   City 
.it    immediate    action    be    taken    to 
•nds  for  the  work  of  straightening 
Miami  River  below  Washington  St. 
ted  cost  of  the  work  is  $450,000,  of 
KW>   would   be    for    changing   the 
iJ    building   levees,    this    work    re- 
handling  of  1,210,000  cu.  yds.  of 


U.  S.  Engineer's  office  at  Kansas  City,  Mo. 
This  work  called  for  the  construction  of  13,- 
000  lin.  ft.  of  standard  revetment  at  Waverly 
Bend,  the  low  bidders  being  DeWitt  &  Shobe, 
Glasgow,  Mo.,  at  about  $141,700. 

Bids  are  now  being  t.ikon  lor  a  good  sized 
private  grading  job  at  St.  Louis,  Mo.  The 
work  calls  for  grading  GO  acres  of  land  west 
of  Forest  Park  and  south  of  Wa.shington  Uni- 
versity, tbe  excavation  amounting  to  about 
350,000  cu.  yds.  Bids  will  be  opened  at  "2 
p.  m..  March  15.  by  Julius  I'itzman,  615  Chest- 
nut St.,  St.  Louis,  Mo.,  tlic  engineer  in  charge. 

Louis  Costc,  Dominion  Governinent  Engi- 
neer, Ottawa,  Ont.,  has  reported  favorably  on 
the  plan  for  the  construction  of  a  3,000-ft. 
breakwater  at  Victoria,  B.  C.  at  a  cost  of  $1,- 
250,000  in  preparation  for  the  increased  busi- 
ness expected  on  the  completion  of  the  Pana- 
ma  Canal. 


It    is    the    general    belief 
of   contractors   and    supply 
.  men   that    1912,   despite   the 

Something       fact  that  it  is  a  presidential 
Doing.  year,   will   be   an   excellent 

one  for  railroad  construc- 
tion work.  The  happenings 
of  the  past  two  weeks  indicate  that  tliis  belief 
is  not  unfounded.  In  this  time  bids  on  four 
railroad  contracts,  calling  for  the  expenditure 
of  something  like  $20,000,000,  have  been  taken. 
The  largest  of  these  is  tbe  one  for  the  new  cut- 
off line  for  the  Delaware,  Lackawanna  & 
Western  R.  R.  in  Pennsylvania.  The  cut-off 
will  call  for  the  expenditure  of  $12,000,000  to 
15,000,000.  In  California  bids  have  been  taken 
by  the  Southern  Pacific  for  the  construction 
of  the  Fernley  &  Lassen  R.  R.,  a  new  150- 
mile  line,  extending  from  Fernley,  Nevada, 
to  a  point  in  Lassen  County.  California,  and 
costing  $4,000,000  or  $5,000,000.  Another  good 
contract,  on  which  bids  were  opeiied  March 
4.  was  the  one  for  tbe  construction  of  the 
Chicago  &  Northwestern  Ry.  line  which  will 
tap  the  'coal  fields  between  Peoria  and  St. 
Louis.  Some  idea  of  this  work  can  be  had 
from  the  statement  that  it  covers  about  71 
miles  of  line  and  includes  4,500,000  cu.  yds.  of 
excavation.  A  definite  step  toward  the  actual 
beginning  of  extensive  construction  work 
planned  for  New  England  by  the  Grand 
Trunk  Ry.  has  been  taken.  Bids  on  the  con- 
struction'of  the  first  60  miles  of  the  new  line 
from  Palmer,  Mass..  to  Providence.  R.  I., 
were  opened  on  March  7.  The  estimated  cost 
of  this  first  section  is  $4,500,000,  of  which  $1,- 
225.000  is  for  excavation  and  $1,200,000  for 
bridging.  This  new  Clrand  Trunk  line  is  the 
first  large  piece  of  railroad  construction  un- 
dertaken in  New  England  for  some  years,  arid 
it  marks  the  commencement  of  a  new  era  in 
steam  transportation  development  in  that  ter- 
ritory. In  addition  to  the  Palmer-Providence 
line, 'the  Grand  Trunk  is  planning  to  build 
from  White  River  Junction,  Vt.,  across  the 
state  of  New  Hampshire  and  down  through 
Massachusetts  to  Boston.  The  Grand  Trunk 
probably  will  also  have  work  started  shortly 
on  a  somewhat  expensive  40  or  50-mile  line 
from  Windsor,  Vt.,  to  Brattlcboro,  Vt.,  par- 
alleling the  Boston  &  Maine  R.  R.,  and  doing 
away  with  the  necessity  of  usmg  the  tracks 
of  the  latter  road  between  the  points  named. 
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In  return,  the  Boston  &  Maine,  which  uses 
the  Grand  Trunk  tracks  from  South  Vernon 
to  Brattleboro,  Vt.,  and  from  Windsor  to 
White  River  Junction,  has  announced  its  in- 
tention of  at  once  beginning  work  on  the  con- 
struction of  lines  of  its  own  between  these 
points. 


A   decision  of  mucli   im- 
portance with  regard  to  the 
Drainage         leclamation      of      land     in 
Bond  Louisiana   by   drainage   has 

_-      .   .  been    rendered   by   the    Su- 

Uecision.  prcme  Court  of  that  state 
in  the  case  of  Manuel 
Cokuenheim  vs.  the  Avoca  Drainage  District, 
which  was  designed  to  test  the  validity  of 
bonds  issued  by  the  defendent  for  drainage 
purposes.  At  the  session  of  the  legislature  in 
1910  an  act  was  passed  proposing  a  constitu- 
tional amendment  to  confer  upon  drainage 
commissioners  the  power  of  levying  taxes  for 
the  purposes  of  drainage  without  submitting 
the  question  to  an  election  held  by  the  people. 
This  amendment  was  duly  ratified  and  there- 
after the  legislature  passed  an  act  carrying 
out  the  purposes  of  the  amendment.  This  act 
provided  that  whenever  it  was  deemed  ad- 
visable by  the  commissioners  of  a  drainage 
district  to  drain  certain  lands  by  the  construc- 
tion of  levees  and  pumping  them  that  they 
could  order  the  levy  of  a  special  tax  for  this 
purpose  upon  the  petition  by  a  majority  of 
the  land  owners  in  number  of  acres  who  are 
taxpayers.  It  was  provided  that  the  commis- 
sioners should  have  the  po\ver  to  levy  this 
tax  for  a  period  not  exceeding  forty  years, 
and  the  levy  was  to  be  made  annually,  but 
was  not  to  exceed  $3.50  a  year  per  acre.  The 
plaintiff  in  the  suit  attacked  the  bonds  issued 
by  the  drainage  commissioners  on  the  ground 
that  the  tax  levied  to  pay  them  was  unconsti- 
tutipnal  because  it  conflicted  with  article  281 
of  the  Constitution,  but  the  court  held  that 
the  amendment  Iiad  changed  this  article,  and 
while  the  legislature  could  not  have  conferred 
power  upon  the  drainage  commissioners  to 
levy  a  tax  under  the  Constitution  as  it  for- 
merlv  stood,  under  the  amendment,  which 
gave  greater  latitude  to  the  commission,  it 
could  and  therefore  held  that  the  board  had 
the  right  to  levy  the  tax  without  having  the 
matter  passed  upon  by  the  people  at  an  elec- 
tion called  for  that  purpose.  The  power  of 
the  board  was  attacked  on  the  ground  that 
the  act  was  unconstitutional,  as  it  did  not 
properly  express  the  purpose  of  tlie  act,  but 
the  court  brushed  aside  this  objection,  as  well 
as  the  objection  that  the  act  took  away  from 
the  property  holders  their  property  without 
due  process  of  law.  The  court  also  held  that 
the  amendment  to  the  Constitution  was  self- 
operative  and  that  an  act  was  not  necessary 
to  put  it  into  execution  and  that  the  power 
of  the  board  to  levy  such  taxes  was  full  and 
complete  and  that  the  bonds  issued  by  them 
were  valid  bonds  and  secured  by  the  taxes 
to  be  levied  on  the  property  in  the  drainage 
district.  The  commissioners  bad  issued  $300,- 
000  of  bonds  and  these  will  be  sold  in  the 
open  market  at  par  and  will  furnish  the  need- 
ed funds  for  the  work  of  reclaiming  the  wet 
lands  in  tlie  .\voca  Drainage  District,  which 
takes  in  a  part  of  St.  Mary  Parish. 
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PERSONALS.  TRADE  NOTES  AND  TRADE  CATALOGS 


Personals. 

Mr.  Frank  D.  Kemp,  Springfield,  Mass., 
has  reorganized  the  engineering  department 
of  the  Massachusetts  Highway  Commission. 
The  position  of  division  engineer  in  the  three 
western  counties,  inckiding  Berkshire,  is  to 
be  abolished.  This  position  was  filled  by 
Frank  H.  Joyner  for  many  years  until  he 
went  to  Los  Angeles.  Since  his  departure 
S.  A.  Parsons  has  filled  his  position.  These 
three  divisions  are  to  be  divided  into  sub- 
districts  with  a  resident  engineer  in  each 
and  will  report  to  the  Springfield  office,  with 
J.  A.  Johnson,  Division  Engineer,  in  charge. 
Mr.  Johnson  will  in  turn  report  to  the  Boston 
office.  The  two  eastern  divisions  will  remain 
as  at  present.  Mr.  Parsons  will  return  to 
his  former  vi'ork  in  Boston.  G.  R.  Brown, 
Assistant  Division  Engineer  in  Pittsfield,  has 
resigned  to  take  a  position  with  the  California 
State  Highway,  where  he  will  go  about 
April  1. 

Mr.  A.  F.  Blaisdell  presided  at  the  fifth 
annual  banquet  of  the  General  Electric  Plant 
Foremen's  Association,  which  was  held  at  the 
Wendell   Hotel   recently. 

Mr.  Jos.  T.  Richards,  Jr.,  of  Colera,  has 
been  appointed  Road  Engineer  for  Cecil 
county. 

Mr.'  Vicente  Saucedo.  C,  E.,  has  resigned 
as  Chief  Engineer  of  the  Monterey  Water 
Works  and  Sewer  Co.  and  of  the  Monterey 
Railway,  Light  &  Power  Co..  and  announces 
that  he  has  opened  offices  for  the  general 
practice  of  engineering  and  will  pay  special 
attention  to  hydraulic  work  in  irrigation, 
power  development  and  land  reclamation  and 
to  water  supply  and  sewer  systems.  His  offices 
are  in  the  Banco  Mercantile  Bldg.,  Monterey, 
CaHf. 

Mr.  Albert  M.  Brosius,  who  has  been  Prin- 
cipal Assistant  Engineer  for  the  new  sewer- 
age system  of  the  city  of  Baltimore,  has  ac- 
cepted a  position  as  Chief  Engineer  of  Sew- 
erage and  Paving  in  Havana,  Cuba,  on  which 
work  $14,000,000  is  being  spent.  The  posi- 
tion was  offered  him  by  President  Gomez  of 
Cuba.  Mr.  Brosius  was  formerly  with  the 
New  York  subway  system  and  went  with  the 
Sewerage  Commission  of  Baltimore  in  1906. 
Before  going  to  New  York  he  was  Assistant 
City  Engineer  of  Baltimore  and  in  charge  of 
sewers  during  the  administration  of  the  late 
Mayor  Malster.  .\t  the  close  of  the  Malster 
administration  Mr.  Brosius  went  to  Houston. 
Texas,  as  an  engineer  on  the  sewerage  work 
in  that  city.  While  in  Houston  he  accepted 
a  position  in  the  New  York  subway  system. 
Mr.  Thos.  D.  Pitts  has  been  appointed  as  his 
successor.  Mr.  Pitts  has  been  a  Division  En- 
gineer in  charge  of  the  office  for  nearly  four 
years. 

Mr.  Wm.  C.  Williams  resigned  as  Assistant 
Engineer  with  the  Baltimore  Sewerage  Com- 
mission, where  he  -was  connected  with  the  storm 
water  drainage  system.  He  has  accepted  a 
position  as  engineer  on  the  New  York  Barge 
Canal  at  Rome,   N.  Y. 

Mr.  Paul  D.  Sargent,  M.  .Am.  Soc.  C.  E., 
Assistant  Director,  U.  S.  Office  of  Public 
Roads,  on  March  4  delivered  a  lecture  on 
"Sand-Clay  Roads  and  Oil-Cement-Concrete 
Pavements,"  before  the  graduate  students  in 
Highway  Engineering  at  Columbia  Univer- 
sity. 

Mr.  F.  E.  Guy  has  been  appointed  Assist- 
ant Eastern  Traffic  Manager  for  the  Univer- 
sal Portland  Cement  Co.,  with  an  office  at  the 
Frick    Bldg..    Pittsburgh,    Pa. 


Trade  Notes. 


The  Sandusky  Portland  Cement  Co.,  San- 
dusky, Ohio,  has  received  recently  the  follow- 
ing orders:  100.000  lbs.  of  Medusa  waterproof- 
ing for  use  in  the  New  York  Dock  Co.'s  job  at 
Atlantic  Basin,  Brooklyn  :  .5.000  bbls.  Medusa 
waterproofed  white  portland  cement  for  use 
in  the  Woolvvorth   Building.   New  York  City; 


2,.500  bbls.  of  Medusa  gray  cement  for  use  in 
the  Central  High  School  building,  Minneap- 
olis, and  .3,000  bbls.  of  Medusa  white  port- 
land  cement  for  use  in  the  same  building. 

The  Ruggles-Coles  Engineering  Co.,  50 
Church  St..  New  York  City,  and  McCormick 
Building,  Chicago,  has  appointed  the  Lon- 
don Concrete  Machinery  Co.,  London,  Ont., 
as  its  agents  for  the  sale  of  the  Ruggles- 
Coles  portable  dryer  and  heater  for  road 
work. 

Mr.  Frederick  Maley,  formerly  with  the 
Baldwin  Locomotive  Works,  also  the  Ameri- 
can O.xygen  Co..  has  been  appointed  Superin- 
tendent of  the  Oxy-Acetylene  Department  of 
the  Alexander  Milburn  Co.  and  will  develop 
that  firm's  line  of  high  and  low  pressure 
Oxy-Acetylene  Welding  and  Cutting  Appar- 
atus. Mr.  Maley  is  prepared  to  estimate  on 
jobbing  w'ork  in  anv  part  of  the  country. 

The  Alexander  j\Iilburn  Co.  of  Baltimore, 
Md.,  has  recently  equipped  several  locomo- 
tive cranes  of  the  Maryland  Steel  Co.  at 
Sparrows  Point,  Md.,  with  its  new  steam 
acetj'lene  generator,  which  utilizes  the  waste 
steam  from  the  boiler,  supplying  a  number  of 
search  lights,  and  allowing  night  work  to  be 
carried  on.  The  C.  N.  O.  &  T.  P.  Ry.  have  also  . 
equipped  one  of  their  industrial  wrecking 
cranes  with   the  same   system. 

The  MacArthur  Concrete  Pile  &  Founda- 
tion Co.,  of  11  Pine  St.,  New  York  City,  has 
recently  secured  a  contract  for  the  founda- 
tions of  immigration  sheds  at  Quebec,  Can- 
ada, for  the  Canadian  Government.  The 
foundation  will  consist  of  about  1,000  -SO-ft. 
piles  of  the  pedestal  concrete  type.  C.  E. 
Deakin  is  the  general  contractor,  and  the 
architect  is  D.  Ewart,  Chief  Architect,  Public 
Works  of  Canada.  "The  MacArthur  Co.  also 
announces  that  it  recently  secured  the  con- 
tract for  the  foundations  of  the  Toledo  Fac- 
tories Building,  Toledo,  O.  About  700  pedes- 
tal concrete  piles  will  be  used  for  this  work. 
Schenck  &  Williams,  of  Davton,  Ohio,  are 
the  architects,  and  the  T.  A.  'Bentley  &  Sons 
Co.  are  the  general  contractors.  Another 
contract  recently  secured  by  the  company  in 
Toledo  is  for  the  concrete  pile  foundations 
of  the  Toledo  Plate  &  Window  Glass  Co. 
George  S.  Mills  is  the  architect  for  this 
building. 


Catalogs  Worth  Having. 

Dam  Construction. — Paper.  7x9  ins.,  20 
pp.  Stone  &  Webster  Engineering  Corpor- 
ation. Boston.  Mass. 

This  artistic  booklet  gives  an  illustrated 
account  of  the  construction  of  the  Hauser- 
lake   Dam. 

Universal  Cement. — Paper,  6x9  ins.,  8  pp. 
The  Universal  Portland  Cement  Co.,  72  W. 
.Adams  St.,  Chicago,  111. 

This  booklet  is  published  monthly  in  the 
interest  of  cement  dealers  and  is  "entitled 
"The  LTniversal  Dealer." 

Concrete  Poles. — Paper,  3><x6  ins.,  20  pp. 
Standard  Cement  Pole  Company  of  Amer- 
ica, 25  Broad  St.,  New  York  City. 

This  booklet  illustrates  and  describes  the 
Rubello  Santi  System  Cement  Pole  which 
is  being  used  by  the  New  York  Centra! 
R.  R. 

Lea  Turbine  Pumps. — Paper,  6x9  ins..  16 
pp.  Lea  Equipment  Co.,  Wayne  Junction, 
Philadelphia. 

Bulletin  K  describes  and  illustrates  Lea 
High  Duty  Turbine  Pumps  for  all  classes 
of  service.  Descriptions  of  parts  are  given 
with  complete  information  as  to  details;  a 
chart  showing  efficiency  '  curves  is  also 
gn'cn. 

Sectional  Conduit. — Paper.  6x9  ins..  44  pp. 
The  H.  W.  Johns  Manville  Company.  New 
York  City. 

This  catalog  illustrates  and  describes 
J-M  Sectional  Conduit,  a  complete  under- 
ground   pipe    covering    system.     A    discus- 


sion of  the  saving  made  through  t 
the  material  on  hot  pipes  is  msj 
construction  of  the  material  is 
and  its  method  of  application.  R' 
tests  are  given,  including  a  compi 
saving  efifected  by  three  types  o' 
ground  steam  system.  Line  | 
showing  installations  occupy  a  nj 
pages.  Tables  of  dimensions,  pri 
are   eiven.  1 
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The  Clay  Products  Exposion. 

The  first  annual  International  B;k  ai 
Clay  Products'  Exposition  was  hek  at  tl 
Coliseum,  Chicago,  March  7  to  12.  ;he  e' 
hibits  were  of  special  interest  to  (gjneei 
architects,  contractors  and  builders. 

One  exhibit  which  attracted  much  v 
comment  was  the  one  in  which  the  rt 
of  several  manufacturers  were  assebi 
form  a  complete  sanitary  house-draig, 
tem.  A  modern  bathroom  equippedvi 
fixtures  was  at  the  upper  end  of  the> 
The  6-in.  vitrified  pipe  house  connect i, 
with  a  running  trap,  and  jointed  wit  ' 
ite,"  was  shown  discharging  into  ; 
sewer  in  the  street.  A  Miller  flush  tai  ; 
was  installed  and  properly  connected  p. 
size  manholes  and  catch-basins  i 
formed  a  part  of  the  exhibit.  The:  ; 
tenances  were  laid  up  with  mortar, 
field,  and  were  complete  in  every  (a 
eluding  castings. 

A   sewer   in   process   of    construcm  w 
shown.      An    Austin    Trench    excavsr   w 
placed   at  the   end   of  the  trench,  wch  w 
sheeted   by   means   of   Wemlinger  stl  '■'r 
piling.     The  piling  was  held  to  proj 
of   trench   by  means   of   Kalamazoo  :n 
braces.    A  small  centrifugal  pump,  d,c- 
nected  to  an  electric  motor,  pumped  .a 
actuate   the  flush  tank.     The  discha  ■ 
the   flush   tank   passed   through  a  se:: 
line  to  the  reservoir  from  which  the  in;.  ,s 
supplied. 

There  were  several  exhibits  of  full;-     ■ 
tions    of    brick    pavements,    includingo: 
Dunn's  Wire-Cut-Lug  brick  pavemei,,    ... 
fied  pipe  culverts  with  brick  wing-w£i,  viti 
fied  sewer  pipe  in  all  sizes  of  straightipe  ai 
specials.    The  pipe  testing  machine  ofie  CI 
Products   Publicity   Bureau,  capable     e.xfi 
ing  an  internal  pressure  of  100  lbs.  p  ^ 
v/as   erected   and   on   exhibition.     The 
also   two    types   of    segmental    vitrifi 
block  sewers  built  up  in  sections  of  6 . 
eter.     Full  size  reinforced  vitrified  blk  .. 
were  on  exhibition. 

Among  th'e  things  of  interest  to  rhi'r: 
and  builders  may  be  mentioned  the  v  ■ 
ing  display  of  terra  cotta.  pressed  br: 
colors,  roofing  tile,  face  brick,  brick  p  els  ai 
faience. 

A  very  popular  feature  of  the  exhih  in  wi 
the  brick  bimgalow  which  was  erect(  on  t 
concrete  floor  of  the  Coliseum.    Then   " 
was   built  of  the  usual  standard  corn 
in  every  detail.     A  4-ft.  brick  wall   is  -.. 
around    the    "lot"    on     which    the     ngalo 
stood.     A  coupon  was  given  out  to   ;h  pe 
son,   paying  admission,   good   for  on  chan 
on  the  bungalow.     The  building  will    ere< 
ed  on  some  Chicago  lot,  and  turneover 
some  one,  ready  to  occupy  or  to  sel! 

An   interesting  feature  in  the  anm  was 
group   of   pictures   of   vitrified  clay  M  a' 
conduits  of  great  age.     Everything  inht 
of   clay   art  products   was   shown.     1? 
Harvey  collection  of  pottery,  made  bth 
dians  in  New  Mexico,  was  on  exhibiti . 
collection  is  owned  by  the  Santa  Fe  i- 
Every   form  of  vase  and  flower  pot 
beautiful  designs  and  of  all  ages  wasl 
Students  from  the  Chicago  .Art  In'ti  e  ^a' 
an  exhibition  of  clay  modeling.' 

The  exposition  was  a  success  and  i  5  to  I 
hoped  that  a  similar  display  of  clay  oouc 
will  hereafter  be  made  each  year. 
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AILWAYS.     STEAM     A  ND     ELECTRIC 


Alabama, 
ouisville    &    Nashville  R.   R.    is    rc- 
0  have  engineers   in   the   field   look- 
:'  nrospective  right  of  way  for  a  line 

■  Gadsden,  Ala.,  and  Chattanooga  par- 
ithe  Alabama  Great  Southern,  and 
Mirough  DeKalb  and  Jackson  counties, 

■  and  Dade  county,  Georgia. 

■'aid  that  the  Atlanta  &  St.   Andrews 

■  K  is  planning  the  construction  of  a 
i  extension    southeast     from    Dothan, 

is   reported    that    a    portion    of    the 

•  ■  right  of  wav  has  already  been  se- 
's    W.  Steele,  Dothan,  Ala.,   is   Gen- 

lager  of  the  company. 

card  of  Trade  of  Tuscaloosa,  Ala., 
I  inted  a  committee  to  receive  subscrip- 
jitock  for  the  surveys  for  the  proposed 
t  Northwestern  R.  R.  This  company 
build  a  line  from  Tuscaloosa  to  a 
-  n  with  the  Georgia  Pacific  Ry. 
jition-  has  been  made  to  the  City 
i)f  Gadsden,  Ala.,  for  a  franchise  for 

•  ic  railroad  from  Gadsden  to  the  Bell- 
I  lel,  on  the  top  of  Lookout  Mountain. 
i  is' stated  to  have  been  financed.  Louis 

idsden,  ."Ma.,  is  the  promoter. 

Arizona. 
1  been  announced  that  work  on  the 
1  ^-Tucson  line  of  the  El  Paso  & 
vtern  general  contract  for  which  was 
li  McArthur  Bros,  of  Chicago  and  New 
progressing  very  nicely.  About  6.3 
e  of  the  grading  has  been  completed 

I  greater  part  of  the  concrete  work 
e  ridges  and  culverts  has  already  been 
1 1.  Quite  a  number  of  the  concrete 
Urs  have  already  finished  their   work 

II  now  getting  ready  to  move  their 
.  .  other    fields.     Morris    Ryan,    who 

i     the     largest     concrete     con- 
on    Fairbank    and     Mescal,    has 
ipleted     his     contract     work  and 
to    move     his     camp.     Bloom- 
Myser,  who  also  had  a  contract 
-e    places,    have    completed    their 
vicinity-  of  Contention  and  most 
at  Fairiiank  with  the  exception  of 
r   the  bridge   at   the    San    Pedro 
■li  they  are  working  on  night  and 
i'.eweitz    Construction    Co.,    which 
t\  grading   contract     from     the     point 
»  ?  new  grade  leaves  the  old  to  the  San 
-    have  completed  all  of  that  work 
.:eption    of    the    approach    to    the 
vhile  waiting  for  that  took  a  new 
the   Moore   cut-off,   between   the 
and  Lairbank,   and  have   already 
;iortion  of  that.    The  Moore  Con- 
..  which  had  the  contract  for  the 
the   new     route    between    Lewis 
Fairbanks,  are  progressing  rapid- 
work.    The  largest  portion  of  the 
'.vork  has  been  completed  and  the 
•wing  up  the  easy  pieces  of  grade 
ing  on   for  the   past    few   \veeks, 
:es  of  a  mile  or  more  of  this  class 
ng  already   completed, 
'aso  &  Southwestern    System,   H. 
General  Manager,  El  Paso,  Tex., 
;iarv    surveys    under     way     north 
'■\  '.A.riz.     The    route    as    outlined 
-h.  Oracle,  Monmouth.   Dudleyville 
iman,    thence     up     the     Dripping 
-ey  to  the   summit   near   Bellevue, 
'th  of  Miami.     From  Miami,  it  is 
i-  Hne  will  be  continued  to  Globe, 
lirook  and  Durango. 

Council    of     Bisbee.     Ariz.,     has 
.anchise  to  the  Warren-Bisbee  Ry., 
■iz.,  for  an  extension  of  its  street 
Main  St. 

Arkansas. 
.  n  been  announced  in  Rogers.  .Ark.,  that 
0  rk  Land  &  Timber  Co.,   recentlv   or- 
■zawith  a  capital  stock  of  $.500,000,  and 

•J"  indicates 


George  D.  Locke.  ko:.iors.  .\rk.,  President, 
will  begin  work  shortly  on  ;i  new  railroad 
which  will  be  built  to  open  a  tract  of  13,000 
acres  of  virgin  timber  in  Benton.  Washington 
and  Madison  Counties.  .A.  camp  has  already 
been  established  at  the  terminal  at  Monte  Ne, 
where  the  new  line  will  connect  with  the  Kan- 
sas City  &  Memphis.  The  new  road  will 
necessitate  a  bridge  over  the  White  River,  a 
difficult  engineering  feat.  The  tract  of  tim- 
ber to  be  opened  by  this  road  is  a  rich  one, 
and  the  company  proposes  putting  in  large 
lumber  mills  as  soon  as  the  railroad  crosses 
the  river. 

City  Council  of  Van  Buren,  .A.rk.,  has 
granted  a  4.j-year  franchise  to  the  Fort  Smith 
Light  &  Traction  Co.,  Fort  Smith,  to  extend 
its  car  lines  from  Fort  Smith  to  that  city. 
The  company  has  already  secured  a  franchise 
to  use  the  Fort  Smith  and  Van  Buren  new 
steel  bridge  to  enter  the  Clay  county  city. 
California. 
The  Soutliern  Pacific  Co.,  W.  Hood,  Chief 
Engineer,  San  Francisco,  Cal.,  has  taken  bids 
for  the  construction  of  the  Fernley  &  Lassen 
R.  R.,  a  124-mile  line,  which  is  to  extend  from 
Fernley  in  Nevada,  to  a  point  in  Lassen 
County,  California.  This  line  will  cost  from 
$4,500,000  to  $5,000,000.  This  Fernley  branch 
is  part  of  the  extensive  system  that  has  been 
planned  for  northeastern  California.  A  total 
of  T4G  miles  of  new  road  is  projected,  at  a 
total  estimated  cost  of  $30,000,000.  These 
branches  are  the  California  Northeastern, 
from  Weed,  on  the  Shasta  Route,  to  Klamath 
Falls,  which  has  already  been  constructed; 
the  Oregon  Eastern,  building  from  Klamath 
Falls  to  Natron,  on  the  Shasta  Route  in  Ore- 
gon: the  IModoc  Northern,  the  Goose  Lake  & 
Southern,  and  the   Chico  &  Northern. 

City  Engineer  Homer  Hamlin  of  Los  An- 
geles' has  submitted  estimates  to  the  council 
of  that  citv  covering  the  cost  of  constructing 
a  double-track  three-rail  railway  municipal 
system  on  San  Pedro  St.,  from  Fifth  to  Aliso 
St  and  a  double  track  narrow  gage  system 
from  Aliso  St.  to  the  Piaza,  when  that  por- 
tion of  San  Pedro  St.  shall  have  been  opened 
and  widened.  The  estimates  place  the  cost  of 
these  proposed  lines  at  about  $150,700. 

It  is  reported  that  the  new  railroad  connect- 
ing the  big  lime  quarries  at  Cool.  El  Dorado 
County,  with  the  Southern  Pacific  Ry.  at  Au- 
burn, Calif.,  is  nearing  completion. 

The  Trustees  of  the  Chamber  of  Com- 
merce, Stockton,  Calif.,  have  passed  a  reso- 
lution favoring  the  construction  of  a  munici- 
pallv-owned  railroad  along  the  water  front. 
R'.  W.  'Morgan,  Ilanford,  Calit.,  who  has 
the  grading  contract  on  the  H.  &  S.  L.  R.  R.. 
has  completed  the  work  through  the  swamps 
on  the  Burrel  tract  and  is  working  on  another 
8-mile  section,  which  will  complete  the  grad- 
ing on   the   Riverdale-Jameson   extension. 

The  Alallon-Yohe  Co.,  Inc.,  Princeton,  Calif., 
contractors  for  the  construction  ot  the  Colusa 
&  Hamihon  R.  R.  of  the  Southern  Pacific,  arc 
rushing  the  grading  between  Princeton  and 
Colusa,  Calif.  There  are  now  five  camps  lo- 
cated between  the  two  cities.  One  is  near 
Colusa.  There  are  three  more  crews  of  men 
at  work  between  Princeton  and  Hamilton  City, 
making  eight  in  all.  A  number  of  steam 
shovels  are  being  used  in  the  work,  and  a 
larc^e  amount  of  earth  is  being  moved  each 
dav.  Hundreds  of  head  of  horses  are  iised 
in 'the  work.  So  far  as  can  be  learned  little 
work  has  been  done  on  the  south  end  of  the 
road  between   Grimes  and   Harrington 

?t  has  been  announced  by  W.  R-  Mberger 
Oakland.  Calif..  Supt.  of  the  Key  Route,  that 
survevs  are  under  way  and  right  of  way  is  be- 
ing secured  for  the  '^""-'t'-"<^"°"  °.V''?„''r  f-h' 
sion  to  the  line  from  Berkeley,  Calif.,  to  Ruh- 

^The  California  Terminal  Co.  has  filed  with 
the   Madn  County  Clerk.   San   Rafael,  Calif., 


condemnation  proceedings  to  secure  a  portion 
of  the  necessary  right  of  way  of  the  pro- 
posed road  extending  from  Point  San  Pedro 
to  Sacramento,  Calif.,  a  distance  of  118  miles. 
The  San  Diego  &  Soutlieastern  Ry.  Co.  has 
filed  articles  of  incorporation  with  a  sub- 
scribed capital  stock  of  $5,000,000.  The  in- 
corporators are  John  D.  Spreckles,  San  Fran- 
cisco, Calif.;  Adolph  Spreckles,  San  Francis- 
co, Calif.,  and  R.  C.  Gillis,  Los  Angeles,  Calif. 
The  new  company  announces  the  acquisition 
of  the  San  Diego  Southern  Ry.  Co.  and  the 
San  Diego  &  Cuyamaca  R.  R.  Co.,  which  arc 
to  be  merged.  The  articles  announce  that  it 
is  the  purpose  of  the  new  company  to  extend 
its  lines  as  far  as  Los  Angeles  on  the  north, 
and  Ensenada,  Lower  California,  on  the 
south,  to  be  operated  by  electricity,  or  any 
other  lawful  power.  The  San  Diego  Southern 
R.  R.  now  operates  a  line  to  Tia  Juana,  18 
miles,  and  the  Coronado  Belt  Line,  25  miles 
in  length.  The  line  of  the  San  Diego  &  Cuya- 
maca Ry.  Co.  extends  from  San  Diego  to 
Foster,  a  distance  of  26  miles. 
Colorado. 
A  meeting  will  be  held  in  the  offices  of  the 
Rock  Island  R.  R.  in  Chicago  on  March  22  of 
the  engineers  of  the  various  railroads  inter- 
ested in  the  Denver  Union  Depot  Co.  for  the 
adoption  of  a  new  terminal  plan.  It  is  ex- 
pected that  at  the  meeting  the  problem  of  im- 
proved trackage  facilities  will  be  definitely 
solved.  Since  the  last  meeting  of  the  engineers 
three  additional  plans  have  been  drawn  by  C. 
C.  Post  of  Omaha,  in  which  the  suggestions  of 
the  engineers  at  that  gathering  have  been  in- 
corporated. It  is  likely  that  the  terminal  re- 
arrangement will  involve  the  expenditure  of 
about  $1,000,000  regardless  of  what  plan  is 
adopted. 

The  Denver,  Laramie  &  Northwestern  R.  R.. 
Wm.  D.  Hodge,  Chief  Engineer,  Denver,  Colo., 
has  completed  arrangements  with  parties  to 
furnish  money  to  go  ahead  with  its  extension 
work.  The  work  will  probably  not  be  started 
before  .April. 

It  is  announced  that  the  city  of  Lamar, 
Colo.,  has  20  acres  of  land  for  city  terminals 
and  right  of  way  between  Two  Butts,  Colo., 
and  Lamar,  besides  a  reasonable  bonus  to 
offer  any  railroad  building  to  that  place; 
Idaho. 
There  is  good  reason  to  believe  that  con- 
struction work  will  be  started  in  the  next  two 
months  on  the  extension  of  the  Gilmore  & 
Pittsburg  R.  R.  T.  H.  Bacon,  Chief  Engineer, 
.'^^rm'stead,  Mont.,  west  of  Salmon  City,  Idaho, 
toward    Lewiston. 

The  Oregon  Short  Line  R.  R.  is  reported 
to  have  taken  up  the  option  which  it  has  been 
holding  for  some  time  past  on  what  is  known 
as  the  Idaho  Southern  Ry.  This  line  op- 
erates now  between  Gooding  and  Jerome  on 
the  north  side  of  the  Snake  River  and  be- 
tween Milner  and  Oakley  on  the  south  side. 
The  original  survey  of  this  line  extends 
through  to  a  point  in  Nevada  on  the  Western 
Pacific,  and  another  takes  it  further  east  to 
connect  with  the  Eccles  line  between  Salt 
Lake  Citv  and  Ogden,  Utah.  It  was  the  orig- 
inal intention  of  the  promoters  to  make  it  an 
electric  line  throughout,  and  later  to  extend 
it  further  north  and  west. 

The  Idaho  Falls  Electric  Ry.  Co.  has  com- 
pleted surveys  for  its  projected  40-mile  hne, 
the  route  of  which  is  from  Idaho  Falls  south 
to  Goshen  and  north  to  Heise.  The  construc- 
tion contract  has  not  been  let,  nor  has  any 
date  been  set  for  receiving  bids.  J.  L.  Milner, 
Idaho  Falls,  Idaho,  is  President  and  J.  W. 
Springer.  Idaho  Falls,  is  Chief  Engineer.  H. 
S.  Sewell,  Idaho  Falls,  is  Secretary. 
Illinois. 
OThe  Clearv-White  Construction  Co.,  17 
N.  La  Salle  St!,  Chicago,  111.,  has  been  award- 
ed the  contract  for  all  of  the  masonry  work 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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for  the  St.  Louis.  Peoria  &  Xorth  Western 
R.  R.,  the  new  Chicago  &  Northwestern  line 
which  is  to  tap  the  coal  regions  lying  between 
Peoria  and  St.  Louis.  Bids  on  this  work,  as 
well  as  on  the  grading,  were  opened  on  JNIarch 
4 

®The  J.  A.  Flack  Construction  Co.,  Dresh- 
ler.  O.,  has  been  awarded  the  contract  for 
grading  for  the  line  of  Kankakee  &  Urbana 
Traction  Co.,  from  Urbana  to  Rantoul.  1-1 
miles.  The  work  includes  31,105  cu.  yds.  of 
excavtion,  58,920  cu.  yds.  embankment,  30,245 
cu.  yds.  barrow  and  03,070  cu.  yds.  over  haul, 
hauled  100  ft. 

©Winston  Bros.,  Globe  Bldg.,  Minneapolis, 
Minn.,  have  been  awarded  the  contract  for  the 
grading  for  the  new  Chicago  &  Northwestern 
line  which  will  tap  tlie  coal  field  between 
Peoria  and  St.  Louis.  The  work  calls  for 
about  4,.500,000  cu.  yds.  of  grading. 

®Frank  A.  Hawley,  Urbana,  111.,  has  been 
awarded  the  contract  at  $2,250  for  the  con- 
crete abutments  for  the  first  section  of  the 
line  of  the  Kankakee  &  Urbana  Traction  Co., 
of  which  George  K.  Linton,  Flat  Iron  Bldg., 
Urbana,    is    Secretary. 

Articles  of  incorporation  have  been  filed 
by  the  Elgin  Terminal  Railway  Co.,  Elgin,  111., 
with  a  capital  stock  of  $2,500.  The  new  cor- 
poration proposes  the  construction  of  a  rail- 
road from  a  point  in  Will  County  through 
Kendall,  Kane,  Cook  and  Lake  Counties.  The 
incorporators  and  first  board  of  directors  are 
D.  C.  Dunlap,  C.  F.  Dunlap,  Henry  L.  Rice, 
Robert  S.  McCreedy  and  G.  A.  Bergtold,  all 
of  Chicago,  111. 

The  stockholders  of  the  Toledo,  St.  Louis  & 
New  Orleans  R.  R.  Co.  have  authorized  the 
sale  and  conveyance  of  the  main  line  from 
Effingham  to  Carmi,  together  with  a  branch 
line  from  Clav  City  to  Benton,  to  the  Chicago, 
Paducah  &  Thebes  Ry.  Co.  The  sale  of  the 
main  line  from  Carmi  to  Brookport  to  the 
Gulf  Lines  Connecting  Co.  of  Illinois  was  also 
ratified.  The  new  companies  are  backed  by 
St.  Louis  and  East  St.  Louis  capitalists.  It 
is  claimed  that  both  these  lines  will  be 
built  and  equipped  by  the  time  the  Panama 
Canal  is  completed,  as  several  roads  are  seek- 
ing outlets  to  the  gulf  coast. 

Indiana. 

The  Evansville,  Chrisney  &  Eastern  Ry.  Co., 
which  is  planning  the  construction  of  an  elec- 
tric railway  for  Boonville  to  Chrisney,  has 
elected  the  following  oflicers :  President.  J. 
P.  Chrisney;  vice  president,  former  United 
States  Senator  James  A.  Hemenway ;  secre- 
tary, M.  A.  Abbot;  treasurer,  Fred  Berg- 
man ;  directors,  James  A.  Hemenway,  T.  P. 
Tillman,  Fred  Bergman,  E.  E.  Watts  and  J.  P. 
Chrisney. 

The  Baltimore  &  Ohio  R.  R.  is  planning  to 
have  work  started  the  first  of  ne.xt  month  on 
its  contemplated  improvements  at  Garrett,  Ind. 
These  will  include  a  roundhouse,  turntable 
and  pits,  and  the  enlargement  of  the  shops. 

Alex  McGavock,  Beloit,  Wis.,  has  completed 
his  work  on  the  Erie  R.  R.,  and  one  of  his 
outfits,  consisting  of  two  steam  shovels,  cars, 
etc.,  is  now  stored  at  Hammond,  Ind.,  ready 
to  move  onto  some  other  job. 

Iowa. 

The  Keokuk.  Nauvoo  &  Fort  Madison  Elec- 
tric Co.  has  issued  $450,000  worth  of  5  per 
cent  bonds  to  build  its  interurban  line  through 
Lee  County,  Iowa,  and  Hancock  County,  Illi- 
nois. 

Kansas. 

The  Interurban  Construction  Co.,  O.  A. 
Boyle,  President,  Wichita,  Kan.,  a  subsidiary 
compariy  of  the  Arkansas  Valley  Interurban 
Ry.,  will  shortly  start  preliminary  surveys  for 
extensions. 

The    Union    Traction    Co.,    D.    H.    Siggins, 
President.  Colifeyville,  Kan.,  is  reported  to  be 
planning  to  have  work  started  this  month  on 
its  extension  from  Cherryvale  to  Parsons. 
Kentucky. 

.\bout  0  miles  of  track  have  been  laid  on 
the   proposed    new    line    of    the    Shelby   Creek 

'i>  indicates  work  now  open  for  bids 


R.  R.  in  Kentucky  connecting  with  the  Con- 
solidated Coal  Co.'s  property  at  Jenkins,  Ky., 
and  it  is  hoped  to  have  the  road  open  for  op- 
eration by  Julv. 

The  Morehead  &  North  Fork  R.  R.,  of 
Clearfield,  has  filed  new  articles  of  incorpora- 
tion with  a  capital  stock  of  $500,00.  The  road 
at  present  is  operating  30  miles  of  line.  A.  W. 
Lee,  Clearfield,  Pa.,  is  Vice  President,  and  G. 
H.  Gearhart,  Clearfield,  Ky.,  is  General  Man- 
ager. 

A  resolution  has  been  adopted  by  the  legis- 
lature for  the  appointment  of  a  commission 
of  senators  and  representatives  to  investigate 
the  proposition  to  have  the  electric  street  car 
line  in  Frankfort  extended  nearer  to  the  State 
Capitol,  and  appropriating  $1,000  for  the  carry- 
ing out  of  the  plan.  The  Kentucky  Traction 
&  Terminal  Co.,  Lexington,  Ky.,  operates  the 
car  line  at  Frankfort. 

Louisiana. 

The  Franklin  &  Abbeville  Ry.,  W.  Y.  Kem- 
per, Chief  Engineer,  Franklin,  La.,  is  consid- 
ering building  an  extension  from  JNIilton.  the 
present  terminus  on  the  Vermilion  River, 
through  the  First  and  Second  Wards  of  La- 
fayette Parish  to  some  point  in  the  First 
Ward  not  yet  agreed  upon.  It  is  stated  that 
if  the  proper  encouragement  is  forthcoming, 
the  extension  will  be  made  and  a  bridge  built 
across  the  Vermilion  at  Milton.  A  tax  levy 
will  be  asked  in  favor  of  the  proposed  exten- 
sion. 

It  is  believed  that  the  Franklin  &  Abbeyville 
Ry.  has  under  consideration  a  plan  to  extend 
its  line  from  Milton,  La.,  the  present  term- 
mus  on  the  Vermilion  River,  through  the  First 
and  Second  Wards  of  Lafayette  Parish  to 
some  point  in  the  First  Ward.  If  the  work  is 
undertaken,  it  will  be  necessary  to  build  a 
bridge  over  the  Vermilion  River.  Jules  God- 
chaux,  Raceland,  La.,  is  General  Manager 
of  the  railroad. 

Maine. 

®McGregor  Bros.,  Rumford.  :Me.,  have  been 
awarded  the  contract  for  building  a  railroad 
between  Oquossoc  and  Kennebago  for  the 
Rangeley  Lakes  &  Megantic  R.  R.,  a  Maine 
Central  R.  R.  line.  The  work  covers  about  11 
miles  of  line. 

The  Maine  Central  R.  R.  is  having  surveys 
made  north  of  Kenio  Station  under  the  char- 
ter granted  the  Somerset  Ry.  in  1905.  These 
surveys  are  probably  being  made  for  use  as 
information  for  the  future.  It  is  not  believed 
that  any  action  looking  toward  building  will 
be  taken  very  soon  by  the  railroad  company. 

Maryland. 

Advices  from  Cumberland,  Md..  state  that 
the  John  B.  Carter  Construction  Co.,  712 
Keystone  Bldg.,  Pittsburgh,  Pa.,  having  com- 
pleted its  contract  on  the  Western  Maryland 
Ry.  extension  as  far  as  the  Big  Savage  tun- 
nel, has  removed  its  outfit  to  the  Knobmont 
yards  of  the  railroad  near  Cumberland,  where 
dump-cars,  steam  shovels,  engines,  etc.,  are 
being  overhauled  preparatory  to  removing  to 
another  contract. 

Massachusetts. 

Construction  work  will  probably  be  started 
this  spring  or  summer  on  the  proposed  elec- 
tric railway  of  the  Boston  &  Eastern  R.  R. 
This  company  proposes  a  line  from  Post  Office 
Sq.,  Boston,  through  East  Boston,  Revere, 
Lynn,  Salem  and  Beverly.  It  will  run  over 
a  private  right  of  way.  John  H.  Bickford,  110 
State   St.,   Boston,   Mass.,   is   Chief   Engineer. 

The  Boston  &  Providence  R.  R.  (New 
Haven  &  Hartford  Line)  has  signified  before 
a  legislative  committee  that  it  "is  willing  to 
finance  the  proposed  electrification  of  its  line 
by  a  bond  issue  of  $6,000,000. 

The  State  Railroad  Commission  has  ap- 
proved the  petition  of  the  Milford,  Attleboro 
k  Woonsocket  Street  Ry.  Co..  Milford,  :Mass., 
for  authority  to  issue  $50,000  20-year  5  per 
cent  bonds. 


pany  as  previously  noted  in  these 
planning  the  construction  of  a  ., 
road  from  Port  Huron  northwar 
shore   of   Lake    Huron,    through 
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Michigan. 

The    Port   Huron   &    Northern   Rv.   Co.   has 
filed  its  articles  of  incorporation.     This  com- 

®  indicates  a  contract 


Lexmgton ;  then  to  Croswell  and  L^l 
with    Sanduskv   as   the    terminus  f  thf 
section.     William  E.  BoUes,  501  Vyn,  H 
Bldg.,  Detroit,  ;\Iich.,  is  Treasurer.' 
Minnesota. 

®Helmer  Bros.,  Chisholm,  Minnhave  | 
awarded  the  contract  for  25,000  Irst  n 
ties  and  25,000  ft.  of  piling  for  !e  M„ 
Electric  R.  R.  The  Duluth  Tractii  Go 
luth,  has  the  general  contract  for,"urni'sl 
the  ties  for  this  road.  John  Runqtt,  Du] 
as  noted  in  our  last  issue,  has  the  in'struc 
contract.  | 

The  Canadian   Northern  Ry.  is  ai  , 
relay   100   miles  of  track  on  its  lil 
Ranier   and   Virginia,    Minn.     Muc, 
stretch  is  in  low  swampy  territory. 

Missouri. 

The  Springfield  &  Western  R. 
just  completed  the  permanent  surv 
first  section  of  the  Springfield-Jiij 
which  takes  it  to  Paris  Springs,  h}^ 
County,  the  well  known  summetrf 
Southwest  Missouri.  It  is  28  mi 
Springfield. ^  M.  M.  Hollenback,  jr 
Mo.,  is  Chief  Engineer. 

Montana. 

©Clifton,  Applegate  &  Co.,  ofii 
Mont.,  and  507  Huton  Bldg.,  Spoke, 
have  been  awarded  the  contract  foth 
ing  work  for  the  Georgetown  exteroi 
Butte,  Anaconda  &  Pacific  R.  R.  I 
tract  covers  17  miles  of  grading  Iw 
present  western  terminal  of  the  r 
Brown's  spur,  six  miles  west  of  iii 
and  the  Southern  Cross  mine  at  C)r- 
the  proposed  destination  of  the  extisi' 
work  includes  10  bridges.  The  gnin. 
will   cost  about  $200,000. 

The  Flathead  Power  &  Tractic 
Poison,  Mont.,  has  filed  its  articles  ,  i 
ration  at  Missoula.  This  company  :s 
tal  stock  of  $150,000,  of  which  $.4 
been  subscribed.  It  proposes  the  c  st 
of  an  electric  line  from  Poison  to  Eo 
incorporators  and  directors  are  F.  1 1. 
R.  M.  Stritzel,  T.  R.  .\rnold.  F.  i 
M.  A.  Myhre  and  A.  W.  Pipes,  all' 

New  Jersey. 

The  Jersey   Central   Traction  CoK 
N.  J.,  has  applied  to  the  Borough  ir. 
Red   Bank,   N.   J.,   for  a   franchise  < 
car   line  on   Mechanic  and   Spring  (■ 
company   wants   to  extend  its  line  '!■ 
Bank  to  Long  Branch   and  needs  ; 
the   two   streets   named.      It   will  n 
private  right  of  way  from  the  bortjl 
to    Long    Branch   and    then   down  re 
that   place. 

New  York. 

Application    has    been    made   to    e  T( 
Board  of  Hempstead  by  Edward  C'avis 
a  franchise  for  a  trolley  line  connectT: 
stead  Village   and   Baldwin.     The  nt 
be   on    South   Franklin    St.   in   the  ilKi^i 
Hempstead  and  on  the  Baldwin  Rcl. 

North  Carolina. 

The  Yadkin  River  R.  R.  Co.,  the  corfic 
tion  of  which  was  mentioned  in  c.  I 
issue,   proposes  the  construction  of 
line  from  a  connection  with  the  Schu' 
R.  at  North  Wilkesboro  up  the  Yadn  Ri 
to  the  mouth  of  Elk  Creek.     From  lis  P< 
the  line  will    follow     Elk     Creek    id   P 
through    Cooks   Gap   to   Boone.     Si'fys 
now  being  made.     The  capital  for  cc-'' 
has  been  secured  and  the  work  will  1  il 
company  forces.    W.  J.  Grandin.  Ticui 
is  President  and  H.  C.  I^ndon,  Nort  \' 
boro,   N.   C,   is   Chief   Engineer. 

It  has  been  announced  by  W.  A.  .ber's 
General    Manager    of    the    Goldsbo     '^ ' 
Springs  &  Swansboro  R.  R.,  Goldsb' '. 
that  good  progress  is  being  made  h-'  . 
the   necessary   right   of   way   and  tl    -«■ 

let  recently. 
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Esgineer  in  charge  of  the   surveying 
has  about  completed  that  part  of   the 
work.    '.'Vccording   to   the   survey 


■1  inary   -  -     ^.    ,,.  ,.  „     .  ., 

irtGoldsboro,  N.  C.  to  Seven  Springs  .J 
Ic'has  been  cut  off  the  distance  by  the 
ir  road,  which  is  16  miles,  the  Golds- 
•fiSeven  Springs  &  Swansboro  K.  R.  niak- 
in  13  miles.  It  will  cross  the  N'cuse 
.J  3  tpiles  above  Scvt-n  Springs,  from 
iJ  it  niiis  by  White  Hall  l.'i'i  miles  to 
it'liU  and  tiiencc  14  miles  to  Riohlands. 
tlhc  estimated  V2V2  miles  from  Richlartds 
IksoMville  and  17  miles  from  there  to 
•'i  lioro,  the  line  complete  will  be  TO  utiles. 
'}  Pritchard,  Swansboro,  K.  C,  is  I'rcsi- 

rB.  McCanless,  President  of  the  new 
iury  &  Monroe  R.  R.  Co.,  recently  con- 
■(  with  officials  of  the  Seaboard  .Mr  Line 
regard  to  making  connections  with 
I  lie  at  the  Union  depot  at  Monroe,  N. 
iginecrs  are  now  going  over  the  pro- 
e  -nute  of  the  new  line  and  it  is  expected 
[  tual  construction  work  will  be  started 

incers  of  the  Elkin  &  Alleghany  R.  R. 
ran. two  surveys  for  the  construction  of 
iposed  line  and  steps  are  being  taken 
a  commencing  construction  work  im- 
|(;Iy.  At  a  meeting  of  the  Board  of 
tir's  at  Raleigh,  N.  C,  J.  .^.  Mills  was 
1  President;  H.  G.  Chatham,  First  Vice- 
s;nt;  J.  C.  Smoot,  Second  Vice-Presi- 
i.  ad  Alex.  Chatham,  Jr.,  Secretary-Treas- 

I  Stone  Mountain  R.  R.  has  twci  lines 
^.  .'d,  one  branching  off  the   Southern    at 

II  n  River  Station  and  following  the  river 
li  mountain  near  Trip  Hill,  and  the  other 

inching  off  from  the  E.  &  .\.  at  Roar- 
ip   hotel.     G.    W.    Hinshaw,    Winston- 
•I  N.  C,  is  interested. 

North  Dakota. 

,  n ,  >  in  the  vicinity  i>f  Lawtmi  have 
:<ed  a  preliminary  organization  looking 
h securing  of  the  construction  of  a  branch 
i  Devils'l-ake  &  Northern  R.  R.,  Jos.  M. 
I;  President.  Devils  Lake,  X.  Dak.,  from 
(  cr  place  to  Edmore. 
Ohio. 

I  0.  &  R.  L.  Culbertson,  Rockefeller 
J  Cleveland,   O.,   have  been   awarded   the 

II  t  for  grading  work  at  Youngstow-n  on 
K-e  Erie  &  Eastern  R.  R,  (Pittsburg  & 
eric  R.  R.  line).  The  work  covers  about 
ft  cu.  yds.  of  excavation  and  about  5,0'10 
y,  of  concrete. 

'r nance  is  before  the  City  Council  of 
t(  nd  to  provide  a  $440,000  bond  issue  for 
t.-'s  share  of  the  cost  of  the  Big  Four 
R?rade  crossing  separation  work  at  \V. 
I  .,  Qevelapid.  The  work  will  cost  about 
I,),  of  which  the  railroad  will  pay  6-5  per 

M.  are  being  taken  to  organize  a  com- 
y '  build  a  new-  interurban  line  from^  De- 
c  dong  the  old  Wabash  and  Erie  canal 
>  Haven,  from  which  point  it  is  planned 
it  I  its  cars  into  Fort  Wayne  by  way  of 
•  io  Electric  tracks.     K.    B.   Haymaker, 

Se,  0.,  is  the  promoter. 
case  of  the  Lake  Shore  &  Michigan 
i'>.  against  Port  Clinton  for  new  right 
v^'  through  the  corporation  has  been 
ti  in  common  pleas  court.  Over  $1,000.- 
^1  be  spent  at  Port  Clinton  in  improv- 
t   I-.ake  Shore  system. 

Oklahoma, 
■tes  of  incorporation  have  been  filed  with 
J  retary  of  State,  Oklahoma  Citv,  Okla., 
;li  Fort  Smith  &  Wilburton  R.  R.  It  is 
Kd  to  build  a  line  from  Arkoma.  Le 
•I'lounty,  to  Wilburton,  in  Latimer  Coun- 
ta.,  a  distance  of  .50  miles.  According 
h incorporation  papers  the  road  is  to  be 
itcted  at  a  cost  of  $8,000  a  mile.  M.  C. 
|mes  A.  Burke,  C.  T.  Kinnev.  John 
*  of  Fort  Smith,  Ark.,  and  J.  E.  Rey- 
l^nd  M.  W.  Murray  of  Arkoma,  are  pro- 
H  the  enterprise,  and  tfie  main  offices 
■'  road  will  be  maintained  at  Arkoma. 


Citizens  f.f  \icA:..~ter,  Okla..  have  accepted 
the  railroad  propo-ifion  mentioned  in  our  last 
issue,  and  have  tmaniinouslv  voted  to  raise 
$200,000  for  building  a  railroad  from  .McAIes- 
ter  m  the  direction  of  Ada.  Okla.,  a  distance 
of  about  "lO  miles.  A  comnmiee  was  appointed 
to  draw  up  the  articles  of  incorporation.  The 
road  will  be  built  bv  C.'I.  C.  C.  Go(hnaii.  a 
contractor  of  Fort  Smith,  Ark.  The  line 
when  completed  will  conneci  ihe  .Missouri, 
Oklahoma  &  (iulf,  Oklahoma  Central,  Frisco 
and  Santa  I'c. 

The  Harllosvilk-  Interurban  Ry.  Co..  Bartles- 
ville,  Okla.,  has  announced  its  intention  of  ex- 
tending its  line  from  Dewey,  the  present  ter- 
minus, to  ("aiicy,  Kan,,  a  distance  of  j.'i  miles. 

The  Shawnee-Oklahoma  Interurban  R.v.  Co., 
C.  T.  Edw;irds,  President.  Shawnee,  is  under- 
stood to  have  about  ci>mpleted  arr;in({eiiicnts 
for  financing  its  4n  miles  of  new  line,  and  it 
is  bclieve<l  that  construction  work  will  be 
utldcf  way  by  Mav  1.  This  line  is  to  run 
through  Dale,  McClond  and  llarrah  to  Okla- 
homa City. 

Oregon. 

The  Oregon  X-  Southern  Ry.  Co.,  projecting 
a  180-inilc  electric  line  in  southern  Oregon 
between  .Ashland,  Roseburg  and  Marshlield,  is 
reported  to  be  about  ready  to  let  contracts 
for  the  first  63  miles  of  its  road.  The  officers 
of  the  company  are  J.  A.  Doyle  of  Medford, 
Ore.,  president;  George  Godfrey,  Spokane, 
treasurer;  H.  M.  Farren,  Medford,  director  of 
maintenance;  J.  R.  Mitciiell  of  Spokane,  chief 
engineer,  and  L.  K.  Rosenbaum  of  Seattle, 
general  counsel. 

The  Portland  Railwav.  Light  &  Power  Co., 
Portland.  Ore.,  has  offered  for  sale  $16,000,000 
worth  of  a  new  $7.'),000,000  bond  issue.  Of  the 
amount  offered  for  sale  a  part  will  be  used  to 
take  up  existing  bonds  of  the  Oregon  Water 
Power  Co.  and  the  Portland  General  Electric 
Co.,  both  of  which  concerns  were  merged  with 
the  Portland  Railway,  Light  &  Power  Co. 
vhen  the  latter  corporation  was  organized 
Between  $2,000,000  and  $4,000,000  will  be 
available  for  improvements  already  planned 
for  construction  this  year. 

.Arrangements  have  been  made  with  the 
engineering  department  of  the  (Jregon-Wash- 
ington  Railroad  &  Navigation  Co.  for  the 
construction  of  a  spur  track  from  The  Dalles, 
Ore.,  to  the  amusement  park,  where  the  an- 
nual  fair  is  held. 

.\dvices  from  Merlin,  Ore.,  state  that  rep- 
resentatives of  the  West  Coast  R.  R.  are 
working  in  that  vicinity  securing  right  of 
way  for  the  proposed  railroad  from  that  point 
to  Coos  Bay  and  eventually  through  Jackson 
County.  It  is  learned  that  they  already  have 
secured  the  right  of  way  from  Coos  Bay  to 
within  a  few  miles  of  I\Ierlin.  The  contracts 
call  for  the  road  to  be  completed  within  tw'o 
years    from   date. 

Deeds'  for  right  of  w.iy  and  railroad  grounds 
at  La  Pine,  80  miles  south  of  Bend,  Ore., 
have  been  filed  at  Prineville,  and  it  is  believed 
that  work  on  the  extension  of  the  Oregon- 
Washington  R.  R.  &  Navigation  Co.'s  line 
to  La  Pine  will  be  commenced  this  summer. 
Ralph  Budd.  Portland,  Ore,  is  Chief  Engi- 
neer. 

Pennsylvania. 

S'McMenamin  &  Sims.  41-5  .'\rcadc  Bldg., 
Philadelphia,  Pa.,  as  noted  in  our  last  issue, 
have  been  awarded  a  contract  for  additional 
track  work  on  the  Sunbury  Division  of  the 
Pennsylvania  R.  R.  The  contract  includes 
about  8.000  cu.  vds.  earth  excavation  from 
K.  D.  tower  to  Kipps  Run,  100.000  cu.  yds. 
earth  e.xcavation  on  the  part  to  West  End 
Pond  Hill  siding  and  200,000  cu.  yds.  excava- 
tion from  Pond  Hill  siding  to  Honey  Pond 
vard.  .Miout  S.OOO  cu.  yds.  of  embankment 
and  3,500  cu.  yds.  of  concrete  masonry  are  also 
included.    None  of  the  work  is  to  be  sublet. 

Borough  Council  of  West  Chester  lias 
granted  a  franchise  to  the  Pfiiladclphia  &  West 
Chester  Traction  Co.,  Upper-  Darby,  Pa.,  for 
extending  its  tracks  on  Nor tli  Walnut  St.  to 
the   proposed   new   freight  s  tiition.  _ 

Surveys  have  been  about  completed  for  the 
proposed  electric  railway  frr^ni  Spring  City  to 


Sanatoga.  via  Linlield  and  Parkcrford.     C.  T. 
Leland,   Philadelphia.  Pa,,  is  interested. 

The  Pennsylvania  R.  R..  .Me.x  C.  Shand, 
Philadelphia,  Pa.,  has  approved  the  plans  for 
a  modern  grain  elevator  to  be  erected  at 
Girard  Point,  Philadelphia,  and  the  di- 
rectors have  authorized  the  expenditure  of  a 
.<Hm  necessary  to  erect  the  structure.  It  will 
protiahly  cost  $l,(MMl.n(iil.  The  erection  of  this 
elevator  i«  the  tirst  practical  move  of  the 
Pennsylvania  in  a  comprehensive  plan  to  re- 
habilitate its  terminal  facilities  along  the 
water  front.  These  plans,  which  involve  the 
expenditure  of  several  million  dollars,  have 
been  tentatively  approved  by  the  company's 
engineers  and  will  be  started  as  soon  as  the 
railroad  finds  itself  in  a  position  to  go  ahead 
with  the  work.  The  changes  involve  extensive 
improvements  at  Washington  .Xvc,  including 
a  new  pier  for  transatlantic  purposes.  Tlie 
company  also  contemplates  erecting  a  modern 
pier  for  the  exclusive  handling  of  iron  ore 
cargoes  so  as  to  compete  more  evenly  with  the 
Reading's  pier  at  Port  Richmond. 

Representatives  of  the  Pittsburg  Ry.  Co., 
F.  Uhlenhart,  Jr.,  Chief  Engineer,  43.")  Sixth 
.■\ve.,  Pittsburgh,  Pa.,  have  announced  to  the 
City  Council  of  Pittsburgh.  Pa.,  the  company's 
improvement  program,  which  is  authorized  to 
be  completed  within  two  years.  The  com- 
pany proposes  to  spend  $.5,881,000  on  improve- 
ments and  extensions,  including  track  eleva- 
tion, power  houses,  bridge  reconstruction  and 
new  rolling  stock.  The  plan  includes  the  pur- 
chase of  200  more  steel  cars,  an  increase  of 
the  present  power  plant  capacity  of  2.5  per 
cent,  and  the  reconstruction  of  70  miles  of 
track.  The  first  of  tile  improvements  are  al- 
leady  financed  and  the  stockholders  arc  called 
to  meet  .\pril  2fl  to  vote  on  increasing  the  cap- 
ital stock  from  $48,000,000  to  $73,000,000.  to 
lake  care  of  the  railways,  gas  and  electric  ex- 
tensions. 

I'he  Pottstown  &  Phoenixville  Ry.  Co..  C. 
Taylor  Leland,  Secretary,  2215  Land  Title 
Bldg..  Philadelphia,  Pa.,  is  understood  to  be 
planning  to  begin  work  in  the  spring  on  the 
electric  road  which  is  intended  to  unite  the 
Pottstown  and  Reading  Street  Ry.  and  the 
Montgomery  &  Chester  County  Traction  line. 
The  Pottstown  &  Phoenixville  Ry.  will  prob- 
ably be  made  the  parent  company,  the  inter- 
ests named  being  under  the  same  control.  /Xc- 
cording  to  the  plans,  the  holding  companv  will 
have  $1,000,000  capital  stock,  of  which  $.500,000 
will  be  issued,  and  put  out  $1,000,000  first  and 
refunding  mortgage  5  per  cent  bonds  tO  retire 
liens  on  the  two  underlying  companies  and 
provide  for  construction  work.  The  proposed 
line  will  go  through  Pottstown,  Royersford, 
Spring  City,  Phoenixville  and  Valley  Forge 

There  is  a  report,  which  cannot  be  con- 
firmed, that  the  Bessemer  &  Lake  Eric  R.  K. 
is  negotiating  the  sale  of  the  Western  .\lle- 
ghcny  R.  R.  to  the  Canadian  Pacific  Ry.  The 
Bessemer  &  Lake  I^rie  R.  R.  is  a  subsidiary 
of  the  United  States  Steel  Corporation,  own- 
ing stock  control  of  the  Western  .Mlegheny. 
which  runs  through  rich  coal  regions  from 
Newcastle  to  Dewey,  Pa.,  and  is  itself  the 
ow-ner  of  considerable  coal  property. 

The  Pennsylvania  R.  R.  has  agreed  to  the 
placing  of  tunnels  under  the  railroad  between 
Braddock  and  North  Braddock  to  eliminate 
grade  crossings  in  certain  streets.  The  rail- 
road company  is  to  do  the  work  of  placing  the 
tunnels  in  .Ajax  St.  and  Verona  Ct.,  and  that 
of  placing  a  foot  bridge  over  the  railroad 
tracks  to  Frazier  St.,  Braddock,  for  use  of 
parochial  school  students  from  North  Brad- 
dock. 

The  Buffalo,  Rochester  &  Pittsburgh  Ry.  is, 
according  to  reports,  arranging  to  build  a  4- 
mile  extension  in  Indiana  County  touching 
Jacksonville,  Pa.  E.  F.  Robinson,'  Rochester, 
N.  Y..  is  Chief  Engineer.  It  is  understood 
that  bids  on  this  work  have  already  been  re- 
ceived. 

It  is  reported  that  engineers  of  the  Philadel- 
phia &  Reading  Ry.  are  now  preparing  plans 
for  the  elevation  of  its  tracks  through  Naria- 
yunk,  Pa.,  a  suburb  of  Philadelphia.  The  im- 
provement,   which    will    eliminate     all     grade 


•J.  indicates  work  now  open  for  bids.    ®  Jndicates  9  P9^itract  let  recently. 
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crossings,  will  require  an  expenditure  of  about 
$2,000,000. 

South  Dakota. 

At  a  recent  meeting  of  the  Board  of  Direc- 
tors of  the  Rapid  City,  Black  Hills  &  Western 
R.  R.  it  was  decided  to  e.xpend  the  surplus 
earnings  of  the  road  for  three  years  on  im- 
provements. The  proposition  to  build  a  line 
west  from  Mystic,  S.  Dak.,  will  be  favorably 
considered  providing  the  property  owners 
along  the  line  offer  sufficient  encouragement. 
H.  A.  Brome,  Rapid  City,  S.  Dak.,  is  General 
Manager  of  the  company. 

It  is  probable  that  the  Chicago  &  North- 
western Ry.  will  this  season  construct  the 
branch  from  Iroquois  to  Doland.  The  right  of 
way  has  been  purchased  and  paid  for,  and  it  is 
believed  the  work  of  construction  will  com- 
mence as  soon  as  spring  opens. 

Tennessee. 

©Walton  &  Co.,  Fall  Mills,  Va.,  as  noted 
in  our  last  issue,  have  a  contract  for  work 
on  the  Lewisburg  &  Northern  line  of  the 
Louisville  &  Nashville  R.  R.  The  work  is  lo- 
cated 12  miles  north  of  Lewisburg.  Tenn.,  and 
includes  50,000  cu.  yds.  earth  e.xcavation.  250.- 
000  cu.  yds.  rock  excavation,  a  1,500-ft.  double- 
track  rock  tunnel  and  about  10,000  cu.  yds. 
of  concrete  masonry.  None  of  this  work  is 
to  be  sublet. 

®Walton,  McDowell  Co.,  Brentwood,  Tenn., 
as  previously  noted  in  these  columns,  have 
the  contract  for  constructing  ]fl%  miles  of 
roadbed  for  the  Lewisburg  &  Northern  line 
of  the  Louisville  &  Nashville  R.  R.  This 
contract  begins  at  Nashville  and  extends 
north.  It  includes  about  400,000  cu.  yds. 
earth  excavation,  800,000  cu.  yds.  of  rock  ex- 
cavation  and  10,000  cu.  yds.  of  concrete   ma- 

Texas. 

®The  Frisco  Lines  have  closed  a  contract 
with  W.  D.  Haden  of  Galveston  for  100,000 
yds.  of  shell  to  be  delivered  at  Seadrift  on 
the  Port  O'Connor  branch.  This  shell  will  be 
used  in  ballasting  the  north  end  of  the 
Brownsville  line.  It  will  be  dredged  in  the 
bays  near  Seadrift  and  unloaded  from  barges 
at  that  place  and  from  there  hauled  over  the 
line.  A  deal  has  also  been  consummated 
whereby  the  Brownsville  line  will  secure  a 
gravel  pit  near  Sam  Fordyce.  The  gravel 
will  be  used  in  ballasting  the  lower  end  of 
the  line. 

The  Trinity  Valley  Traction  Co.  has  com- 
pleted surveys  for  its  projected  line  and  has 
secured  the  capital  for  its  construction.  Con- 
tracts have  not  been  let  as  yet,  nor  is  the  com- 
pany ready  to  ask  for  bids.  The  projected 
length  of  this  line  is  120  miles  and  its  route 
takes  in  Dallas,  Waxahachie,  Corsicana  and 
Palestine,  Tex.  J.  V.  Watkins,  Dallas,  Tex.^ 
is  President. 

A  conference  was  recently  held  at  Dallas, 
Texas,  between  Joseph  J.  Jermyn,  President 
of  the  Gulf,  Texas  &  Western  Ry.  Co.,  Ben 
B.  Cain,  Vice  President  and  General  Man- 
ager, and  W.  Frank  Knox,  Treasurer  and 
General  Secretary,  for  the  purpose  of  making 
final  arrangements  for  the  extension  of  the 
road  south  from  Jacksboro,  Texas,  to  Oran 
or  Salesville,  with  a  view  of  getting  a  con- 
nection with  Weatherford  and  Mineral  Wells. 

At  the  annua!  meeting  of  the  Fort  Worth 
&  Rio  Grande  Ry.  (Frisco  line)  to  be  held 
on  April  2,  one  of  the  items  of  business  will 
be  to  increase  the  capital  stock  of  the  Brown- 
wood  North  &  South  R.  R.,  from  $30,000  to 
$225,000.  It  is  understood  that  the  additional 
capital  is  to  provide  for  the  projected  exten- 
sions. 

The  annual  budget  of  the  Santa  Fe  System 
provides  for  the  following  expenditure  on  the 
Gulf,  Colorado  &  Santa  Fe  Ry.,  F.  Merritt. 
Chief  Engineer,  Galveston,  Tex. :  Terminal 
yards,  $326,000 :  protection  of  banks,  grade  re- 
visions, etc.,  $13.3,000;  track  fastenings  and  ap- 
purtenances, $123,000,  water  and  fuel  stations 
$117,000,  increased  weight  of  rail  $75,000; 
bridges,  trestles  and  culverts,  $61,000;  elim- 
ination of  grade  crossings  $55,000,  block  and 
other  signal  apparatus  $7,000,  station  build- 
ings and  fixtures  $<S8,000;  shops,  engine  houses 


and  turn  tables,  _  $59,000.  The  line  between 
Duke  and  Sealy  is  to  be  increased  in  weight 
from  65-lb.  steel  rail  to  rail  of  90-lb.  steel,  this 
item  making  up  a  total  of  $75,000.  The  65-lb. 
steel  will  be  removed  and  relaid  on  a  section 
north  of  Beaumont  on  the  Beaumont  division, 
some  also  going  on  the  Gulf  &  Interstate. 
The  section  of  track  between  Temple  and 
Cleburne  will  come  in  for  betterments  in  pro- 
tection to  banks  and  grade  division,  this  ap- 
propriation totaling  $8.3,000,  while  the  track 
between  Cleburne  and  Gainesville  and  from 
Gainesville  to  Red  is  to  get  work  of  the  same 
nature  at  a  cost  of  approximately  $50,000. 
Among  betterments  is  an  item  of  $5,000  for 
shop  machinery  and  tools  at  Galveston:  a  $2,- 
000  wooden  tank  for  water  in  the  west  yards, 
Galveston,  a  $5,000  steel  tank  at  Hitchcock, 
another  $5,000  steel  tank  at  Sealy,  an  appro- 
priation of  $5,000  for  drainage  at  Alvin  and 
an  appropriation  of  $2,000  for  similar  pur- 
poses at  Rosenberg. 

The  Stamford  &  Eastern  R.  R.  has  about 
completed  location  surveys  and  it  is  under- 
stood that  grading  work  will  be  started  at 
once.  P.  G.  Burns,  Houston,  Tex.,  is  Chief 
Engineer. 

The  Palacios,  San  Antonio  &  Pecos  Valley 
Ry.  has  completed  surveys  and  has  secured 
the  capital  for  the  construction  of  its  project- 
ed 75-mile  line  from  Palacios  to  Yoakum. 
Construction  contracts  will  be  let  as  soon  as 
all  right  of  way  is  secured.  J.  P.  Pierce, 
Palacios,  Tex.,  is  President  and  H.  L.  Mon- 
tandon,    Palacios,    is    General    Manager. 

A  plan  is  under  consideration  for  the  con- 
struction of  an  interurban  line  from  La 
Grange  to  Bellville.  Charles  L.  Langham- 
mer,  Bellville,  and  George  E.  Lenert,  La 
Grange,  are  interested. 

All  of  the  towns  between  Dallas  and  Green- 
ville and  Greenville  and  Wolfe  City  have  now- 
granted  franchises  to  the  Eastern  Texas  Trac- 
tion Co.  for  its  proposed  interurban  line.  Maj. 
Joseph  F.  Nichols,  Greenville,  Te.x.,  is  Presi- 
dent. 

Utah. 

It  is  rumored  that  a  party  of  English  and 
.American  capitalists  have  under  considera- 
tion the  organization  of  a  company  to  build 
a  railroad  from  Salt  Lake  City  to  San  Fran- 
cisco and  eastward  from  Salt  Lake  to  a  con- 
nection with  the  Denver,  Northwestern  &  Pa- 
cific, at  Steamboat  Springs.  Those  said  to  be 
interested  in  this  proposition  are :  Thomas 
Lipton,  William  Spry,  Governor  of  Utah, 
Frederick  K.  Brind,  former  State  Engineer, 
of  Utah,  and  Rudolph  Spreckles  of  San  Fran- 
cisco, Cal. 

Work  is  being  rushed  on  the  double  track- 
.ing  of  the  Oregon  Short  Line  R.  R.  between 
Salt  Lake  City  and  Ogden.  LTtah,  and  it  is 
expected  that  the  new  line  will  be  open  for  op- 
eration by  May   1. 

The  directors  of  the  San  Pedro,  Los  An- 
geles &  Salt  Lake  R.  R.,  E.  G.  Tilton.  Chief 
Engineer.  Los  Angeles,  Cal..  has  ratified  the 
action  of  the  stockholders  in  authorizing  a 
bond  issue  of  $70,000,000.  A  former  issue  of 
bonds  to  the  amount  of  $60,000,000  will  be  re- 
tired and  $48,355,000  of  bonds  sold  will  be 
redeemed  out  of  the  proceeds  of  the  new  is- 
sue. There  will  remain  $21,665,000  for  im- 
provements and  extensions.  One  extension 
already  announced  is  a  10-mile  branch  to 
Ophir  mining  camp  in  Utah. 

The  Utah  Coal  R.  R.  Co.,  the  incorporation 
of  which  was  mentioned  in  our  Feb.  7  issue, 
is  understood  to  have  completed  surveys  for 
its  projected  125-mile  railway  in  central  Utah. 
It  is  stated  that  the  Utah  Construction  Co., 
Ogden,  Utah,  will  do  the  construction  work. 

Vermont. 

The  Boston  &  Maine  R.  R.,  L.  Curtis,  Con- 
struction Engineer,  Boston.  Mass.,  is  under- 
stood to  be  planning  to  have  construction 
work  started  early  this  spring  on  its  lines  be- 
tween South  Vernon  and  Brattleboro,  Vt.,  and 
between  Windsor  and  White  River  Junction. 
The  first  mentioned  line  will  be  10  miles  long 
and  the  second  will  be  14  miles  long.  These 
lines  will  be  built  to  avoid  using  the  Grand 


men. 


1-,  h' 

tracS 

:,  Va. 


Trunk   Ry's   tracks  between   the  abo 

tioned  points. 

Virginia. 

®David    W.    Flickwir,     Roanoke, 
been   awarded   the  contract   for  secoi 
work   from   Evergreen,   Va.,  to  Phoel 
13.2  miles,  for  the  Norfolk  &  Weste 

Contracts  will  be  let  shortly  and  (hstm,.' 
tion  work  begun  this  month  on  the  Djecttd 
line  of  the  Richmond,  Washington  {Thes™ 
peake  Ry.  The  road  will  be  built  fri  Do- 
well,  Va.,  through  the  counties  of  I'mover 
Caroline,  King  William,  King  and  Qi-n,  gj 
sex,  Richmond,  Westmoreland,  Nor|!attiber 
land  and  Lancaster  to  a  point  on  tl  Grea 
Wicomico  River.  Channing  M.  Wal  151' 
Hanover   Ave.,    Richmond,   Va.,   is  P'sideni 

The  Tenth  Ward  Improvement  ,easn« 
Norfolk,  Va.,  has  decided  to  petition  le  Cit 
Council  to  grant  permission  to  the  Nfolkj 
Western  R.  R.  to  enlarge  and  irapve  ffn 
terminals  at  Lambert's  Point.  C.  S.  Ir 
ill  is  Chief  Engineer  of  the  railroai  I 
oke,  Va. 

Washington. 

It    is    understood    that    bids    will   t  1 
in  a  few  days  on  another  section  of  t  1 
Defiance  line  of  the  Northern  Pacific  '.  Thi 
section    will   cover   the   distance  betvyi  thi 
tunnel  and  the  station.    A.  R.  Cook,  jc 
Wash.,  is  Principal  Assistant  Engineeo 
Northern    Pacific.     W.    L.   Darling,  J  l,,„, 
Minn.,   is   Chief   Enginer. 

The  Washington-Oregon  Corporatii,  ■>'- 
couver,  Wash.,  will  start  work  at  oncci 
construction  of  a  single  track  electrica; 
through  Vancouver  Barracks,  the  U. 
tary   Reservation   within   the  city  hm;. 
work  will  cost  about  $50,000.   License  1 
tlie  line  has  been  granted  recently  by  : 
Department. 

W.    L.    Tribble,    Spokane,    Wash.,  iie.  a 
mentioned  in  our  issue  of  Feb.  28,  wa.''w    ' 
ed  the  contract  by  the  Yakima  Vallejl' 
portation    Co.,    for    the    first    6    miles  t 
proposed     Selah     extension,     has    esiil: 
camps  near  North  Yakima.      The  newir 
will    necessitate    an    expenditure   of    Oi 
Part  of  this  contract  requires  the  rerv, 
more  than  80,000  yds.  of   rock  alongi  rail 
of   right   of   way   and   the   constructir  of 
two-span  truss  steel  bridge  across  theJj  ' 
River.     This  work  will  take  five  moni . 
mg   which   day   and   night   shifts   of  ij  n.^ 
each  will  be  employed. 

.At  a  recent  session  of  the  City  Ccic!  " 
Port   Townsend,    Wash.,   a   99-year   fn< 
was  granted  the  Port  Angeles,  Lake   e; 
&    Seattle   R.   R.   Co.   to   enter  the  c  ovc 
certain   streets.     The   franchise  as  dr::e(l  b 
G.  W.  Morrow,  the  promoter,  was  ch:;eii  f 
as  to  limit  his  company  to  the  exclu'e  u? 
of  only  one-half  of  the  width  of  thetr   " 
This  action  was  not  satisfactory  to  '.>': 
and  he  formally  notified  Mayor  Har\' 
bals   that   he  would   not  accept  of  tl  i 
chise,  but   would  ask  the   City  Counc  :< 
to  grant   the   franchise   as  originally   ■> 
The  survey   of  the  road  has  been  ccp! 
from  Port  Angeles  via  the  head  of  Pt  Uis 
covery    Bay,    and    the    Chimacum    Vey  t 
Port  Ludlow  and  Oak  Bay.     One  of  e  tW' 
latter    points    will    be    the    eastern   t'tiinui 
from   which   a   ferry   will   be  operate  direc 
to  Seattle.     The  proposed  line  to  Porfown 
send  is  to  be  a  branch.     The  companhas: 
franchise    from    Port   Angeles,   a  larg'  por 
tion   of  the   right   of  way  has  been  ijuift' 
through  both  Jefferson  and  Clallain  OntiES 
and   it    is   expected   that   construction  n  tlii 
main  line  will  be  commenced  within     <!  ' 

It  is  reported  that  the  Chicago,  Mia 
&  Puget  Sound  will  build  at  once  its  0 
ed  Beverly-Hanford  branch  between  t   ' 
eriy  crossing  of  the  railroad,  on  the  Cm- 
River,  and  Hanford,  below  Priest  Rap  •  i[" 
line    will    cost    $1,000,000.     Engineers  f  w 
railroad    have    nearly    completed   Io;a  g  tni 
line  and  grading  crews  will  be  assembl  in  : 
short  time.     E.  O.  Reeder,   Seattle,  Viib.  « 
Chief  Engineer. 


•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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West  Virginia. 

®'seph  Fuccy,  Clarksburg,  W.  Va.,  is  rc- 
ort  to  have  been  awarded  the  contract  for 
rai  g  for  ''"^  extension  of  his  Clarksburg 
,'or  Electric  R.  R.  from  Middlcbourne  to 
thirv.  a  distance  of  16  miles. 
Tl  Norfolk  &  Western  Railroad  has 
^Ci  in  service  the  recently  completed  4- 
liletrctch  of  double  track  between  Huger 
id  ivian,  W.  Va.  This  work  included  three 
mn;  as  well  as  other  heavy  cutting  and 
•ad?,  and  cost  $900,000.  The  completion 
[  t;  work  recalls  the  fact  that  the  road 
)»■  as  but  about  2^4  miles  of  single  track 
I  t!  Pocahontas  division.  This  single  track 
ij  tween  Alnwick  and  WharcnclifTe,  and 
e  ntract  for  double  tracking  it  has  not 
t  en  let.  This  work  w-ill  also  be  of  an 
tri  ely   heavy   nature   and    will    eventually 

ne.   thus   completing    the    double    track- 


line  from  Bhu-tkid  -o  Williamson,  with  the 
nel  wh,-"h';'  "!i^  ';;r~'^  "■  "'^  CoaUlale  tun! 
the  em^ancef  ''""^"  '''''''  '^"  '^""^  -'^^  "^ 
.  The  Twin  .\I,.unia;,i  &  I'otomac  R  R  Co 
KS  reported  to  have  surveys  under  wav  for  th\; 
conslrt>ct.o,,  „,  an  extension  several  mdes 
south    in   (.rant   L.juu'a.   \\\   Va. 

Wisconsin. 

''  i'^  ^^  m"'"''  ''••''  f-irnurs  of  the  Wau- 
mandee  Valky,  Wis.,  have  pledge  1  support 
to  the  proposed   r.^Iroad  proj'ect   from   K  - 

fhl  2-  h°  ^"i"  9'"V'-  ^^''^-  A  survey  for 
the  line  has  already  been  started  and '  it  is 
expected  that  construction  work  will  be  com- 
pleted on  the  road  within  the  next  two  years. 
Canada. 
The  Grand  Trunk  I'acifk  Rv.  is  understood 
to   be  plannmg   to  build   a   branch   line   from 


Xapadeggan,  the  first  divisional  point  west  of 
Moncton,  N.  B.,  to  Fredericton,  a  distance  of 
49  miles,  to  provide  a  more  direct  route  to 
tide  water  at  St.  John,  X.  B.,  through  a  con- 
nection with  the  St.  John  Valley.  It  is  stated 
that  final  decision  with  regard  to  this  route 
has  not  been  arrived  at  as  yet. 

The  Canadian  Pacific  Ry.  is  to  erect  a  20- 
stall  round  house  at  Coqniltam,  B.  C.,  at  a 
cost  of  about  $100,000. 

Mexico. 

The  Mexico  Tramways  Co.,  Harro  Harrsen, 
General  Manager,  Apartado  124  Bis,  City  of 
Mexico,  is  reported  to  have  about  completed 
plans  for  bcgitming  construction  work  on  the 
proposed  extensions  to  Toluca  and  to  Puebla. 
The  Toluca  extension  will  be  about  60  miles 
long  and  the  Puebla  extension  will  be  about 
12,"i  miles.  Surveys  for  both  of  these  have 
been  completed   for  some  time. 


LOADS.     STREETS     AND     PAVEMENTS 


Alabama. 

4*  Is   will   be    received    until    April    8,    by 

iners  of  Talladega  County,  Tallede- 

tor  draining,  grading  and  surfacing 

el   approximately   4V2    miles   of   the 

Mardisville  road.     The  cost  of  the 

n  ^  estimated  at  $8,000.     W.  S.  Keller  is 

It  Highway    Commissioner,   Montgomery, 

;rd  of  Review  of  Lawrence  County, 

laid  out  the  route  of  the  pike  roads 
to  be  built  in  the  county  providing 

DO  bond  issue  is  voted  upon  favor- 
j  .  an  election  to  be  held  on  March  18. 
HI  in  is  the  county  seat. 

'-  were  received  on   March  4  by  the 

M  County  Commissioners'  Court, 
.y  i.  .\la.,  for  grading,  draining  and  sur- 
ii  with  sand-clay  approximately  .5  miles 
.'  tc  Aid  road.  The  work  is  being  re- 
•e  sed.  W.  S.  Kellar,  Montgomery,  is 
<■  engineer. 

^  Arizona. 

>'e  Paving  Commissior.  of  Phoenix.  .Xriz., 
g  ;  Hackett.  Chairman,  has  awarded  the 
it:t  for  additional  paving  in  the  city  of 
Btx  to  the  Barber  Asphalt  Co.,  at  $2.1.5 
.  yd.,  for  bitulithic,  $0.60  per  lin.  ft., 
rbing,  $0..30  for  gutters,  $2.2.3  for  flumes, 
f  alley  gutter,  and  $2.;")0  for  angle  irons. 

Arkansas. 
(•lis  will  be  received  until  2  p.  m.,  March 
!  Board  of  Street  Improvement  District, 
.  (i.  Little  Rock,  Ark.,  for  grading,  drain- 
d  paving  with  vitrified  "brick,  asphalt, 
b  ic  concrete,  creosoted  blocks  or  bitulith- 
p  cnient  on  concrete  foundation  w-ithin 
1  strict.  Extent  of  proposed  work  is  ap- 
.Mately  the  paving  of  14  blocks  on  con- 
I'lasc.  Plans  and  specifications  may  be 
J;d  from  Sam  W.  Reyburn,  Chairman 
tt  No.  180,  care  of  Union  Trust  Co., 
■'Rock,  Ark. 

California. 

J-.  RoUin  of  Oakland,  Cal.,  has  been 
i.'d  the  contract  by  that  city,  Frank  R. 
Vison  City  Clerk,  for  the  coiistruction  of 
■I  wide  cement  sidewalk  on  both  sides  of 
;lvc.,  from  East  14th  St.,  to  East  3ilth  St.. 
■•  •  Bids  were  opened  Feb.  20. 
'!  s  have  been  made  by  City  Engineer 
r  Hamlin  of  Los  Angeles,  Cal..  for  the 
s.iction  of  238,176  sq.  ft.  of  macadam  and 
■-'0,000  to  45,000  ft.  of  asphalt  pavement 
•  m  foundation.  The  work  will  also  in- 
117,000  cu.  yds.  of  excavation.  The  con- 
:  will  probably  be   let  the  latter  part  of 

'OTth.    E.  D.  Vincent  is  official  in  charge. 
Colorado. 

uor  Guggenheim  in  the  U.  S.  Senate, 
■\\  amendments  to  the  agricultural  ap- 
"■'"^n  bill  to  provide  for  road  construc- 


tion  in   national    forests   in   Colorado,   as    fol- 

i°^yV\.  ^r*"  J"""  ^°''««f>  La  Platte  County, 
S2o,000;  Battlement  forest,  $10,000;  Leadville 
and  Holy  Cross  forests,  $15,000;  Rio  Grande 
torest,  $15,000;  Cochetopa  forest,  $5,000; 
Leadville  and  Gunnison  forest,  $-5,000;  Ten- 
nessee Pass  highway,  $5,000. 

Connecticut. 

•^Bids  will  be  received  until  11  a.  ni , 
March  18,  by  Board  of  Contract  &  Supplv, 
Hartford,  Conn.,  for  furnishing  the  street  de- 
partment with  road  oil  to  be  delivered  at  such 
times  in  carload  lots  as  directed  bv  Superin- 
tendent of  Streets.  The  oil  shall  be  what  i.s 
known  as  asphaltic  road  oil.  containing  from 
30  to  40  per  cent  oi  residuum  a.sphalt.  A  certi- 
fied check  for  $1,000  must  he  filed  with  each 
bid.     T.  Buths  is  Secretary. 

Idaho. 

The  City  Council  of  Moscow,  Ida.,  has 
passed  an  ordinance  providing  for  a  consider- 
able amount  of  paving.  An  election  will  prob- 
ably be  held  to  vote  bonds  for  the  improve- 
ment. 

Illinois. 

•|*Bids  will  be  received  until  10  a.  m.. 
March  15,  by  Board  of  Local  Improvements, 
T.  A.  Dicks,  Secy.,  Broadlands,  111.,  for  grad- 
ing and  paying  five  blocks  of  streets  with 
brick.  Specifications  are  on  file  with  the  Sec- 
retary. 

®The  Board  of  Local  Improvements  of 
Lincoln,  111.,  has  awarded  the  contract  for  the 
paving  of  Lincoln  Ave.,  Ottawa  St.,  10th  St. 
and  Peoria  St.,  to  John  E.  Bretz  of  Spring-- 
field.  III.,  at  $41,846.  The  improvement  in- 
cludes a  total  of  $7,061  lin.  ft.  of  paving  dis- 
tributed as  follows:  Lincoln  .A.ve.  3,042  ft., 
Ottawa  St.  1,265  ft.,  10th  St.  1,325  ft.  and 
Peoria  St.  2,329  ft.  Other  bidders  were  John 
Cherrv  of  Jacksonville,  111.,  Jannsen  &  Zeler 
of  Pekiii,  111.,  and  A.  D.  Thompson  of  Pe- 
oria, III. 

©Following  bids  were  received  by  the 
Board  of  Local  Improvements  of  Monmouth, 
111.,  for  the  construction  of  the  South  B.  St. 
paving,  contract  awarded  March  2:  E.  A. 
Lord,  Monmouth,  $11..380;  P.  H.  Tiernan,  Ma- 
comb, 111..  $11,894:  Pronger  &  Fletcher,  Blue 
Island,  111.,  $12,303:  Jensen  &  Zoeller,  Pekin, 
III,  $11,.586;  Richard  Tuckey,  Monmouth,  $12,- 
266;  Burlington  Construction  Co.,  Burlington, 
la.,  $11,068,  reported  to  have  been  awarded 
contract. 

The  Board  of  Local  Imprcvemcnts  of  Rock- 
ford,  111.,  has  decided  to  improve  East  State 
St.,  from  Third  St.  to  150  ft.  east  of  Pros- 
pect St.,  and  from  Charles  St.  to  the  east  line 
of  Seventh  St.,  with  macadam  instead  of 
brick,  as  previously  intende<l.  This  improve- 
ment will  be  over  a  mile  in  length.  Edwin 
.Main   is  City   Engineer. 

City  Engineer  George  Dewey  of  Cairo,  111., 
has  completed  the  estimates  for  the  paving  of 


Ninth  St.,  between  Commercial  and  Washing- 
ton Aves.,  with  brick. 

The  Board  of  Local  Improvements  of  Pe-- 
oria.  111.,  has  acted  favorably  on  the  proposed 
paying  of  Globe  St.,  from  Main  to  State,  with 
brick.  City  Engineer  Leonard  D.  Jeffries  has 
estimated  the  cost  at  $6,017. 

City  Engineer  Farnsworth  of  Ottawa,  111., 
has  estimated  the  cost  of  paving  the  south  side 
of  the  city  at  $214,067  and  the  cost  of  paving 
the  west  side  at  $152,225.  The  specifications 
for  the  work  call  for  a  5-in.  concrete  founda- 
tion, concrete  curb  and  gutter,  vitrified  brick 
and  ccmentg  rout  filler,  for  the  west  side,  and 
the  same  for  the  south  side  except  that  the 
foundation  will  be  only  4-in.  The  work  will 
be  in  charge  of  the  Board  of  Local  Improve- 
ment. C  W.  Campbell  is  a  member  of  the 
board. 

The  citizens  of  Rossville,  111.,  will  vote  April 
16  on  the  proposition  to  pave  the  two  main 
streets  of  the  village,  Chicago  and  .Attica  Sts. 
Indiana. 
•J«Bids  will  be  received  until  10  a.  m.,  March 
15,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  following  street  work:  Improv- 
inent  of  College  Ave.,  from  south  property 
line  28th  St.,  running  east  to  north  end  of 
bridge  over  Fall  Creek,  by  grading  and  pav- 
ing the  roadway;  improvement  of  College 
Ave.,  from  north  enl.  of  bridge  over  Fall 
Creek  to  north  property  line  30th  St.,  by  grad- 
ing and  paving  the  roadway;  for  the  improve- 
ment of  College  Ave.,  from  north  property 
line  30th  St.  to  south  property  line  38th  St., 
by  grading  and  paving  the  roadway. 

4"Bids  will  be  received  until  2  p.  m.,  April 
2  (bids  rejected  March  5),  by  Board  of  Grant 
County  Commissioners,  Marion,  Ind.,  for  the 
construction  of  a  gravel  road  in  Jefferson 
Township  and  two  macadam  roads  in  Franklin 
and  Center  Townships.  E.  H.  Kimball  is 
County  Auditor. 

•{•Bids  will  be  received  until  noon,  April  2 
(readvertisement),  by  Board  of  Dearborn 
County  Commissioners,  Lawrence,  Ind.,  for 
the  construction  of  highways  in  Jackson 
Township.  W.  S.  Faglev  is  Countv  Auditor. 
®Nathan  C.  Gibson  of  Idaville,'  Ind.,  has 
beeii  awarded  the  contract  by  the  Board  of 
White  County  Commissioners,  Monticello, 
Ind.,  for  the  construction  of  the  W.  A.  Bryan 
stone  road  in  Jackson  Township  at  $15,854. 
Bids  were  opened  March  5. 

®Clay  Engle  of  Decatur,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Adams 
County  Commissioners,  Decatur,  for  the  con- 
struction of  a  macadamized  road  in  Monroe 
Township  for  $2,500.  Bids  were  opened 
March  4. 

©Patrick  II.  Layne  &  Sons,  Crawfordsville, 
Ind.,  has  been  awarded  the  contract  by  the 
Board  of  Montgomery  County  Commissioners, 
Crawfordsville,  for  repairing  of  highways  at 
$5,195.     Bids  w-ere  opened  March  .5. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®The  Board  of  Huntington  County  Com- 
missioners, Huntington,  Ind.,  has  awarded  the 
following  contracts  for  the  construction  of 
four  highways  in  Warren  Township,  for  which 
bids  were  opened  March  7 :  Chas.  M.  Nash, 
R.  F.  D.  1,  Unionvale,  Ind.,  Jacob  tJtt  road, 
$4,3o0,  and  Levi  Kivett  road,  $!i..^4"i;  Kilty, 
Heck  &  Kilty,  R.  F.  D.  1,  Hippus.  Ind.,  Kiltv 
road,  $10,450,  and  Jackson  niad,  $10,(!oO.  Har- 
old Guthrie  is  County  Auditor. 

®Thos.  Wilson,  R.  R.  1,  Brooksville,  Ind., 
has  been  awarded  the  contract  by  the  Board 
of  Franklin  County  Commission,  Brooks- 
ville. for  tlic  construction  of  a  macadam  road 
in  White  Water  Township  for  $!},.SnU.  Bids 
were  opened  March  6. 

®J.  G.  Berger  has  been  awarded  the  con- 
tract by  the  Gibson  County  Commissioners, 
Princeton,  Ind.,  for  the  construction  of  a 
gravel  road  in  Johnson  Township  at  $fl,10o. 
Rids  were  opened  March  7. 

©John  S.  Rogers  of  Blooiuington,  Ind.,  has 
been  awarded  the  contract  by  the  Monroe 
'County  Commissioners,  Bloomington,  for  the 
construction  of  a  stone  road  in  Bloomington 
and  Benton  Townships  at  $846.  Horace  Blake- 
ly  is  County  Auditor.  Bids  were  opened 
March  5. 

®The  Board  of  Shelby  County  Commission- 
ers, Shelln'^-ille.  Ind.,  has  awarded  the  con- 
tract for  the  construction  of  two  roads  in 
Noble  Township,  for  wdiich  bids  were  opened 
on  March  7,  to  Wm.  Avery  of  Waldron,  Ind., 
for  $8,900. 

®John  Buckley  of  Montpelier,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Black- 
ford County  Commissioners,  Hartford  City, 
Ind.,  for  the  construction  of  a  macadam  road 
in  Harrison  Township  at  $11,001.  The  road 
is  to  be  15,000  ft.  in  length.  Bids  were  opened 
Feb.  5. 

®C.  H.  Defrees  of  South  Bend,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  that  city  for  the  paving  of 
Portage  Ave.  with  brick  at  $1.26  per  sq.  yd. 
Bids  were  opened  Feb.  28. 

®W.  W.  Crane  of  Marshfield,  Ind.,  has  been 
awarded  the  contracts  by  the  Board  of  Warren 
County  Commissioners,  Williamsport,  Ind.,  for 
the  construction  of  the  Benedict  gravel  road 
and  the  Fleming  gravel  road  in  Steuben  and 
Jurdan  Townships  for  $13,735  and  $8,379  re- 
spectively.   Bids  were  opened  March  4. 

The  Board  of  Public  Works  of  Michigan 
City,  Ind.,  has  begun  preliminary  steps  for 
the  paving  of  Hermitage  Ave.,  from  the  east 
line  of  Shawmut  Park  addition.  Plans  pre- 
pared by  H.  M.  Miles.  City  Engineer,  have 
been  approved  by  the  Board.  Brick  will  he 
used. 

The  voters  of  Washington  Township,  Dela- 
ware County.  Ind.,  at  a  recent  election  voted 
in  favor  of  the  building  of  a  gravel  road  5% 
miles  in  length.  The  roadway  will  be  in  the 
center  of  the  township  and  slightly  to  the 
west.  The  estimated  cost  is  $21,000.  Muncie 
is  the  county  seat. 

Following  bids  have  been  submitted  to  the 
Board  of  Public  Works  of  Indianapolis,  Ind., 
for  paving:  Republic  Construction' Co..  $2.43 
per  Hn.  ft.,  on  each  side  of  the  street,  for 
paving  Ruckle  St..  from  30th  to  33rd  St.,  with 
asphalt,  and  $2.39  per  lin.  ft.,  on  each  side 
of  the  street,  for  bitulithic.  The  same  com- 
pany for  improving  Wallace  St..  from  Wash- 
ington to  New  York  St..  bid  $2.63  for  asphalt, 
while  A.  Bowen  bid  $2.41  for  brick. 

The  contract  for  the  construction  of  a 
7-mile  pike  in  Pleasant  Township.  Switzer- 
land County,  Ind.,  for  which  bids  were  to 
liave  been  opened  on  JMarch  4  by  the  Commis- 
sioners, Vevay,  Ind.,  has  not  been  awarded. 
The  matter  has  been  continued  until  the  April 
term..  Scott  Culbertson  is  Comity  Auditor. 
Iowa. 
^•Bids  will  be  received  until  March  15.  bv 
City  Council,  Waterloo.  la.,  it  is  reported, 
for  the  construction  of  asphalt  or  concrete 
pavement. 

Plans  are  being  made  bv  Engineer  J.  H 
Farrington  of  Iowa  Falls,  la.,  for  the  con- 
struction of  70,000  sq.  yds.  of  concrete  pave- 
ment and  10,800  ft.  of  concrete  curb,  including 
8,000   cu.   yds.   of  excavation.     Contracts  wijl 


be  let  in  May.    The  work  will  be  in  charge  of 
the  Street  and  Alley  Conmiittee. 

.A.  movement  is  underway  to  secure  street 
paving  in  Grundy  Center,  la.,  this  year.  Mayor 
F.  W.  Reisinger  and  H.  S.  Beckman  are  cir- 
culating petitions  for  tlie  paving  of  21  blocks. 

Maryland. 

A  bill  has  been  introduced  in  the  Slate 
Legislature  of  Maryland  by  Senator  Goslin  in- 
creasing the  appropriation  for  roads  under 
the  Shoemaker  Road  law,  from  $200,000  a 
year  to  $300,000.  The  money  is  to  be  used 
to  aid  those  counties  contributing  one-half 
the  cost  of  the  roads  to  be  improved. 

The  P'armers'  Association  of  Frederick 
County,  Frederick,  Md.,  county  seat,  has  in- 
dorsed a  new  road  law  for  the  county  w'hich 
is  the  same  as  the  Caroline  County  law  and 
provides  for  a  road  engineer  at  a  salary  of 
$1,500  annually.  S.  B.  King  is  President  of 
the  Good  Roads  Association  of  Frederick, 
Carroll   and  Montgomery  Counties. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  March 
18,  by  Metropolitan  Park  Commission.  John 
Rablin,  Engineer,  14  Beacon  St.,  Boston. 
Mass.,  for  paving  and  regulating  the  Charles 
River  Dam,  Boston  and  Cambridge.  Propo- 
sals must  be  accompanied  by  a  certified  check 
for  the  sum  of  $2,000.  The  estimate  of  the 
amount  of  work  to  be  done  is  as  follows : 
8,800  sq.  yds.  subgrade  to  be  prepared,  includ- 
ing excavation,  grading  and  barring  and  re- 
moving paving  blocks;  8,300  sq.  yds.  concreti- 
base  to  be  laid;  8,800  sq.  yds.  granite  block 
paving  to  be  relaid,  with  Portland  cement 
grout  joints;  2,700  lin.  ft.  straight  and  curved 
edgestones  to  be  reset;  2,500  sq.  yds.  brick 
sidewalk  to  be  relaid.  Pamphlets  containing 
further  information  for  bidders,  form  of  pro- 
posal, contract,  specifications  and  bond  may  be 
obtained,  and  plans  may  be  seen  at  the  office 
of  the  engineering  department,  14  Beacon  St 
Michigan. 

^•Bids  will  be  received  until  noon.  MarcFs 
20  (all  bids  rejected  March  5),  bv  Board  nt 
Houghton  County  Road  Coiiiinissioners. 
Houghton,  Mich.,  for  the  construction  of  the 
following  roads:  Ontonagon  Road,  beginning 
at  Houghton  and  running  to  Atlantic,  about 
2^2  miles  of  bituminous  macadam;  Hancock- 
Calumet  Road,  1%  miles  of  bituminous  ma 
cadam;  Baraga  Road,  beginning  at  the  Snake 
River  and  running  to  the  county  line,  a  dis- 
tance of  4%  miles.  This  will  be  an  earth 
road  24  ft.  between  ditches.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  the  Board 
of  County  Road  Commissioners.  Shelden-Dee 
Bldg.,  Houghton,  .Mich.     R.  Martin,  Engineer. 

^•Bids  will  be  received  until  noon,  March 
22,  by  Board  of  Muskegon  County  Road  Com- 
missioners, Muskegon,  Mich.,  for  furnishing 
and  delivering  about  11,000  cu.  yds.  of  road° 
building  material.  The  material  shall  consist 
of  a  standard  quality  of  limestone,  field  stont- 
or  trap  rock.  It  shall  be  broken  into  cubic.-u'! 
shape  and  not  be  of  splinter  or  slab  form  and 
evidence  must  be  produced,  if  required  by  the 
Board  to  show  that  the  material  will  be  ac- 
ceptable to  the  Michigan  State  Highway  De- 
partment. 

The  citizens  of  Monroe,  Mich.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $25,000  for  paving  purposes. 

Kansas. 

©Following  bids  were  received  bv  the  citv 
of  Topeka,  Kans.,  A.  R.  Young.  Citv  Engi- 
neer, on  Feb.  27,  for  paving  work:  (n 
.Standing  for  engineer's  estimate;  (2)  bid  of 
Capital  City  Vitrified  Brick  &  Paving  Co 
Topeka  (awarded  contract  1  ;  (3)  Ritchie 
Bros.,  Topeka;  (4)  McGuire  &  Stanton,  Leav- 
enworth Kans. ;  (5)  Hofif  &  Williams,  Mus- 
kogee, Okla.:  (C)  Olson  &  Schmidt.  St  Jo- 
seph, Mo.;  (7)  Western  Paving  Co  Okla- 
homa City,  Okla. :  (8)  Spencer,  Luttj  &  Folk* 
lopeka;  (9)  Cleveland  Trinidad  Paving  Co" 
Cleveland,  O.;  (10)  A.  Jaicks.  Chicago.  Ill '■' 
(  1)  Roach  &  Manigan.  Memphis.  Tenn  ' 
(12)  Kaw  Paving  Co.,  Topeka;  (13)  Thoe- 
niartm  &  Gardi.  Fort  Scott,  Kans.-  (l4)  \v 
U.  Jones,  Topeka: 
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13.  l''l-'. 

Minnesota. 

tljcity  of  St.  Paul,  Minn.,  will  shortly 
t  -  bids  for  an  asphalt  plant  to  be  run 
'  tl  city  and  to  mix  asphalt  for  repairing 
f  s;ets.  Oscar  Claussen  is  City  Engineer. 
■jfl,' Minnesota  State  Highway  Commis- 
jn  o'liis  W.  Hill,  Chairman,  St.  Paul,  will 
.nri;  the  construction  of  a  state  highway 
I  ni'S  long,  under  provisions  of  the  I'.lvvcll 
w,  om  Thief  River  Falls  east,  in  Peiniing- 
n  (unty. 

Th  City  Council  of  Rochester,  Minn.,  has 
,ss(  a  resolution  ordering  the  paving  of 
ail  5t.,  from  Zunibo  St.  to  the  Northw-est- 
n  .ht  of  way,  and  Fourth  St.,  from  the 
,st  ne  of  Franklin  to  the  west  line  of 
roa>ay-  The  streets  will  be  paved  with 
ooicd'  wood  blocks  and  will  be  00  and  4ii 
\lc  respectively.  The  Council  voted 
'ait  the  paving  of  College  St..  with  creo- 
' ..,  .I.x-ks. 

Mississippi. 

.1  .Mississippi  State  Senate,  Jackson,  has 
-SI  the  Walker  bill  creating  a  State  High- 
'■r'nrtmcnt    and    establishing     a     State 
Commission,  for  the  purpose  of  con- 
a  system   of  good   roads.     The   bill 
irs  the  office  of  State  Highway  En- 
.hI  authorizes  state  aid  for  the  estab- 
construction,    maintenance    and    re- 
public   highways     and     bridges.      It 
fund  and  makes  an  appropriation  for 
lie  act  into  effect. 

Missouri. 

n  Boone  County   Commissioners,   Colum- 

i,  0.,  will  purchase  the  Rocheport  toll  road 

>-il  15  for  a  consideration  of  $3.2iXl.  The 

"  be  made  part  of  the  Columbia  special 

)Ct. 

,    .;..ckson  County    Court,    Independence. 

X,  as  authorized  the  construction  of  a  ijft- 

idway    from    Levasy    to    the    Lafayette 

u  •  line  along  the  route  of  the  old  Santa 

(il.  This  road  will  be  a  part  of  the  pro- 
it  tnms-state  highway.  No  provision  has 
•\  made  as  yet  for  macadamizing  this 
c  . 

r  Board  of  Public  Improvements  of  St. 
u  Mo.,  has  sent  bills  to  the  Municipal 
5,  biy  calling  for  $262,.5.32  in  street  im- 
iMients.  The  measure,  with  the  kinds  of 
a  .cments,  are  as  follows  :  Wood — Tavlor 
e  Forest  Park  to  Maryland,  $13,613;  Sev- 
1  St.,  Market  to  Washington,  $16,.575. 
1  hie — King's  Highwav,  Arsenal  to  Van- 
■•  er  and  Old  Manche'ster,  $38,091.  Brick 
'idfellow  Ave.,  North  Market  to  Maffitt, 
.  i:  Potomac  St.,  Louisiana  to  Grand. 
.'>;  North  Market  St.,  1.5th  to  Glasgow. 
,2;  Walnut  St.,  17th  to  18tli.  $-3,311;  17th 

lark  to  Market.  $12,078;  x\ngelica  St., 
if  to  First,  $21,338;   Angelica   St.,    First 

h,  $13,2.38.    Asphalt— North  Market   St.. 

ellow  to  Hamilton,  $9,281;  1.3th  St., 
1  ■  to  Cass,  $1.5,078 ;  23rd  St.,  Washington 

Fallon,  $2H,498;   Utah    St..    Michigan   to 

ana,  $9,011.     Grading   and   construction 

.initoid  sidewalks  on  Virginia  Ave.,  be- 
'    Meramec  and  Gasconade,  except  parts 

iy  paved  with  brick,   stone  or  granitoid. 

S;  total  cost,  $1,150.    To  establish,  open 

iden  High  St.,  from  Franklin  to  a  point 
of   O'Fallon.      To    establish    the   width 

e   roadway   and    sidewalks     of     Delmar 
between  King's  Highway  and  Union. 

New  Jersey. 

elley-McFeeley    Co.    of    Camden,    N.    J.. 

probable  contractor  for  the  construction 
lOUt  108,342  sq.  yds.  of  macadam  pave- 
and  about  20.841  sq.  yds.  of  concrete  gut- 
n  the  Borough  of  Haddonfield,  N.  J.,  for 
1  bids  were  opened  March  4.   The  approx- 

ainount  of  the  bid  is  $108,000.  Allen 
cr  IS  Village  Clerk.  Contract  to  be 
Jed  March  11. 

.vor  Ernest  C.  Hinck  of  Montclair,  N. 
s  proposed  a  comprehensive  plan  for  the 
struction  of  the  city's  streets,  and.  act- 
n  his  suggestion,  the  Town  Council  will 
1  estimates  on  the  cost  of  paving  Orange 
and  Upper  Mountain  .Ave.     It  has  been 
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proposed  to  liond  the  lo«  n  in  $500,000  to  cover 
the   cost   ot    the   pr,.iH.sed    improvements. 

New  York. 
-,,'^^^''l^."'",  "^^^  '■^'^■^■'^■^■d  until  !1  a.  m.,  March 

ough  of  l.rooklyn,  New  \ork  Cilv,  for  street 
improvement  under  13  o.iitr.ncts,' the  largest 
being  Contract  N.j.  7,  tor  regulating  and  re- 
Ijaving  with  grade  1  granite  mi  ci.ncrete  foun- 
dation the  roadway  of  Myrtle  .\vc.,  fr,.m  Van- 
derbilt  Ave.  to  ISruadway,  together  with  all 
work  incidental  theretu.  Tlu-  llngineer's  esti- 
mate ot  the  <|iiantities  is  as  follows:  20.4iHi 
-sq.  yds.  of  grade  1  granite  pavement  with 
grouted  joints,  outside  railroad  area  (one  vear 
maintenance)  ;  4,3ti5  sq.  \  ds.  of  grade  1  gran- 
ite pavement  with  grouted  joints,  within  rail- 
road area  (.no  maintenance)  ;  30  sq.  yds  of  old 
stone  pavement,  to  be  relaid ;  3,4(10  cu.  yds.  of 
concrete,  outside  railroad  area;  720  cu.  yds.  of 
concrete,  within  railroad  area;  lti,9t>U  lin.  ft.  of 
new  curbstone,  set  in  concrete;  700  lin.  ft.  of 
old  curbstone,  reset  in  concrete ;  2o  new  sewer 
manhole  heads  and  covers;  2-50  sq.  ft.  of  old 
crosswalks,  relaid.  The  time  allowed  for  tiie 
completion  of  the  work  and  the  full  perform- 
ance of  the  contract  will  be  loo  working  days. 
The  amount  of  security  required  will  be 
$35,000. 

•J-l!ids  will  be  receive<l  until  8  p.  m.,  March 
22,  by  Hoard  of  Trustees,  Geneseo,  N.  V.,  for 
the  following:  For  grading,  curbing  and  pav- 
ing Court  St.  (from  Wadsworth  to  Main),  and 
Bank  St.,  for  a  distance  of  about  300  ft.  from 
Main  St.  For  grading  and  paving  "Fountain 
Square,"  Main  St.,  according  to  Plans  and 
Specifications  which  may  be  seen  by  applying 
to  the  Street  Superintendent  at  the  Village 
Building.  William  D.  Shepard  is  Village 
Clerk. 

®The  Board  of  Contract  &  Supply  of  Roch- 
ester, N.  Y.,  has  awarded  the  contract  for  the 
asphalt  repairs  for  1912  to  Whitmore,  Rauber 
&  Vicinus,  for  $'19,.500.  Other  contracts 
awarded  are:  Vassar  St.,  asphalt  pavement, 
Whitmore,  Rauber  &  Vicinu.s,  $0,704;  Alex- 
ander St.  brick  pavement,  F".  L.  Hagaman, 
$13,(.i60;  Quincv  St.,  brick  pavement,  Thomas 
Holahan,  $8.tit)8. 

®The  Onondaga  County  Board  of  Supervi- 
sors, Syracuse,  N.  Y.,  has  awarded  the  con- 
tract for  the  construction  of  the  DcWitt- 
Cicero  road  to  Joseph  McCormick  for  $')7,940, 
and  for  the  building  of  the  Salina-Clay  roa(l 
for  $27,2.35.  The  contract  for  the  Syracuse- 
Cedarvale  road  was  awarded  to  R.  Hopkins 
at  $28,487. 

Engineer  H.  F.  Hamel  has  submitted  plans, 
specifications  and  estimates  to  the  Village 
Board  of  Canastota,  X.  Y.,  for  the  proposed 
brick  pavement  in  North  Main  St.,  estimated 
to  cost  $27,1)00.  Plans  were  approved.  J.  L. 
Robertson  is  Village  .Attorney. 

The  Onondaga  County  Board  of  Supervi- 
sors, Syracuse,  N.  Y.,  has  passed  a  resolution 
providing  for  the  construction  of  6  miles  of 
county  road  between  the  village  of  Onondaga 
Hil!  and  the  town  of  Lafayette.  The  new 
highway  will  begin  at  the  terminus  of  what 
is  called  the  "Cemetery  road,"  and  will  con- 
tinue across  Onondaga  Hill  to  l^ifavette.  It 
will  cost  between  $5,000  and  $0,000  per  mile. 
The  Onondaga  County  Board  of  Supervi- 
sors, Syracuse,  N.  Y.,  has  adopted  the  re- 
port of  Harry  Conklin,  superintendent  of  the 
penitentiary  quarries,  for  an  appropriation  of 
$15,000  for  quarry  development  work  as  fol- 
lows :  $4,.500  for  tWe  construction  of  a  switch 
from  the  Delaware.  Lackaw-anna  &  Western 
Railroad  into  the  quarry  and  $3,.500  for  the 
purchase  of  a  drilling  outfit.  There  will  be  es- 
tablished a  new  crusher  plant  and  several 
smaller  pieces  of  machinery. 

The  Common  Council  of  Auburn,  X.  Y.. 
has  been  petitioned  for  the  laying  of  asphalt 
pavement  on  Lewis  St.,  between  East  Gen- 
esee and  Franklin  Sts. 

North  Carolina. 

®Rrittain  S:  Calhoun  have  licen  awarded  the 
contract  bv  the  Murphy  Township  Highway 
Commission,  M.  L.  Mauney.  Secy.,  Marphy,  N, 
C,  for  grading  the  Hanging  Dog  Road  and  a 


short  section  of  Peach  Tree  St.,  a  distance  of 
appro.\imately  8  miles,  at  $.282  per  cu.  yd.  un- 
classified. The  work  will  consist  of  approxi 
iiiately  (^8,000  cu.  yds.  grading,  1,200  lin.  ft.  vit- 
rified pipe,  5.50  cu.  yds.  rubble  masonry,  C,;iOo 
lbs.  structural  steel.  G.  W.  Scott,  Courthouse 
tSldg.,  is  Engineer.     Bids  were  opend  March  4. 

North  Dakota. 

1-ollowing  bids  were  received  bv  the  Citv 
Council  of  Grand  E^orks,  N.  Dak.,  for  the 
paving  of  Dc  Mers  Ave.,  from  the  approach 
to  the  bridge  to  the  Northern  Pacific  R.  R. 
tracks  at  the  other  end  of  the  avenue:  Grand 
l-'orks  Concrete  Co.,  blome.  $2.38  per  vd.,  to- 
tal $35,9.51 ;  Warren  Bros.,  bitiilithic,  $2.00  per 
yd.,  total  $39,110;  General  Contracting  Co., 
creosote  blocks,  $.3..'K  per  yd.,  total  $40,723; 
plain  concrete,  $1.00  per  yd.,  total  $27^211; 
brick,  cement  filler,  $3.14  per  yd.,  total  $45,- 
94;{ ;  stone  on  concrete,  $;t.;!9 "  per  yd.,  total 
$■17,10!!;  stone  on  sand  $2.98  per  yd.,  total 
$42,.598.     Contract  wmII  be  awarded  March  23. 

Ohio. 

•{•Rids  will  be  received  until  noon,  April  1, 
by  G.  A.  Boeckling,  President  and  General 
Manager  of  the  Cedar  Point  Resort  Co.,  San- 
dusky, O.,  for  the  construction  of  about  GVj 
miles  of  paved  roadway  from  the  Huron  Road 
to  the  Cedar  Point  Resort.  A  certified  check 
for  $:3,000  must  be  filed  with  each  bid. 

^•Hids  will  be  received  until  March  20,  by 
Board  of  Stark  County,  Canton,  O.,  for  pav- 
ing Marlboro  Road  from  Marlboro  to  the 
Lexington  Township  line,  a  distance  of  11  j 
miles  and  10  ft.  wide. 

•{•Bids  will  be  received  until  10  a.  m.,  March 
20,  by  Board  of  Stark  County  Commission- 
ers, Canton,  O.,  for  the  construction  of  l.ll 
miles  of  improved  road  on  what  is  known 
as  the  Massillon-Millersburg  Road  in  Tuscara- 
was Township  by  grading,  curbing,  paving 
and  drainage  in  accordance  with  the  plans, 
profile,  specifications,  etc.,  now  on  file  in  the 
office  of  J.  H.  McConnell,  Auditor  of  Stark 
County,  Ohio.  Following  are  the  estimated, 
quantities,  viz. :  12,700  cu.  yds,  excavation,  in- 
cluding approaches;  10,334  sq.  yds.  brick  pav- 
ing, including  filler  and  sand  cushion;  10,334 
sq.  j-ds.  four-inch  concrete  foundation:  12,132 
lin.  ft.  14-in.  Standard  concrete  curb  laid;  12,7 
132  lin.  ft.  4-in.  by  1.5-in.  stone  curb  set;  34 
lin.  ft.  Standard  concrete  marginal  curb  laid; 
4.1)00  lin.  ft.  4-in.  curb  drain  tile,  complete  (if 
needed)  ;  12  in.  ft.  15-iii.  storm  sewer  pipe 
furnished  and  laid;  10  lin.  ft.  24-in.  storm  sew- 
er pipe  furni.shed  and  laid;  10  lin.  ft.  .30-in.: 
storm  sewer  pipe  furnished  and  laid;  10  lin.  ft. 
8-in.  storm  sewer  pipe  relaid:  1-54  lin.  ft.  12-in. 
storm  sewer  pipe  relaid ;  1  Standard  catch 
basin  furnished  and  built  complete ;  7  trees  to 
be  removecl  and  destroyed.  The  above  items 
of  sew-er  pipe  and  drainage  are  optional  with 
the  Commissioners  and  Surveyor  as  to  whetli- 
er  they  will  be  used  or  not.  Each  proposal 
must  be  accompanied  by  a  certified  check  on 
a  Stark  County  bank  for  the  sum  of  $.500. 

^•Bids  w-ill  be  received  until  noon,  March 
19,  by  H.  H.  Canficld,  Clerk,  Cleveland 
Heights,  at  his  office  at  the  town  hall  or  at 
309  Beckman  Bldg..  Cleveland,  O.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
improvement  of  Superior  St.  from  the  north 
line  of  the  village  southerly  to  the  center 
line  of  Lee  Rd.,  by  establishing  a  grade, 
grading,  draining,  paving  the  same  with  brick, 
asphalt  or  macadam  and  constructing  side- 
walks, according  to  the  plans  and  specifica- 
tions on  file  at  the  office  of  said  Clerk  at  the 
town  hall  and  at  the  office  of  the  F.  A.  Pease 
Engineering  Co.,  at  No.  931  Williamson  Bldg., 
Geveland,  O.  Sealed  bids  will  also  be  re- 
ceived by  said  Clerk  at  said  places  and  time 
for  furnishing  the  material  and  labor  neces- 
sary for  the  improvement  of  .Arlington  Rd. 
from  the  north  line  of  Parkway  to  the  south 
line  of  Fairmounl  Blvd.,  by  establishing  a 
grade,  grading,  draining  and  constructing  side- 
walks, according  to  the  plans  and  specifica- 
tions on  file  at  the  office  of  said  Clerk  at  the 
town  hall  and  at  the  office  of  said  company. 

®E.  M.  Gebhart  &  Co.,  of  Dayton,  O.,  haye 
been    awarded    the    contract    for   paving    with 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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brick  North  Main  St.,  from  the  end  of  the 
present  pawng  to  the  corporation  line  at 
Highland  Ave.,  for  f29,000.  by  the  Board  of 
Contol.     Trimball  brick  will  be  used. 

A  petition  asking  for  the  paving  of  OberHn 
A\e.,  from  West  Erie  Ave.,  to  West  22d  St., 
has  been  submitted  by  Postmaster  Chas.  Doll 
to  the  City  Council  of  Lorain,  O. 

The  City  Council  of  Bryan,  O.,  has  called 
a  special  election  for  March  26  to  vote  on 
the  question  of  issuing  bonds  for  street  pav- 
ing. Bonds  in  the  sum  of  $60,000  are  to  be 
voted  upon.  Following  streets  are  to  be  im- 
proved :  South  Main,  East  High  and  Union, 
.Morth  Main,  West  High,  East  Wilson,  West 
Wilson  and   Center,  and   Mulberry. 

®H.  .S.  Enck  of  Lima,  O.,  has  been  awarded 
the  contract  by  the  village  of  West  Unity,  O., 
Henry  Reifel,  Village  Clerk,  for  paving  parts 
of  Jackson,  Main  and  Liberty  Sts.,  with  vitri- 
fied block.    Bids  were  opened  March  7. 

®The  Ohio  Engineering  Co.,  Clyde,  O.,  has 
lieen  awarded  the  contract  by  the  Director  of 
Public  Service  of  Lorain,  O.,  for  the  paving 
of  Pearl  Ave.,  and  8th  St.,  with  sheet  asphalt 
at  $30,787  and  $10,057  respectively.  Bids  were 
opened  Feb.  27. 

Following  bids  were  received  Iiy  the  Coun- 
cil of  Llhrichsville.  O.,  for  the  paving  of  Uh- 
rich  and  North  Water  Sts. :  P.  A.  Romig,  E. 
A.  McCoIlam  and  E.  E.  Brown,  all  of  Uhrichs- 
ville.  The  bids  range  from  $2,487  to  $2,403 
for  the  Water  St.  paving  and  from  $6,569  to 
$6,794  for  Uhrich  St. 

The  City  Council  of  Upper  Sandusky,  O.. 
has  retained  Engineer  Louis  A.  Boulay  of  To- 
ledo, O.,  to  prepare  plans  and  specifications 
for  the  paving  of  Wyandot  Ave.  and  Eighth 
Sts. 

Following  bids  were  received  by  the  Board 
of  Control  of  Lorain,  O.,  for  paving  work : 
Pearl  .Vve..  between  East  28th  and  34th  Sts.. 
and  Eighth  St.,  between  Washington  and 
Oberlin  Aves. :  Ohio  Engineering  Co.,  brick 
with  slag  concrete,  $30,585 ;  sheet  asphalt  with 
stone  curb  and  slag  concrete,  from  $32,887  to 
$55,687,  for  three  grades  of  asphalt ;  sheet 
asphalt  with  stone  filler  and  slag  concrete. 
$30,787  on  Obispo  asphalt,  and  $30,647  on 
California  asphalt.  The  Asphalt  Block  Pav- 
ing Co.  submitted  the  only  bids  on  asphalt 
block,  bidding  $10,062  and  $10,562  for  2-in. 
and   2^'^-in.   blocks. 

Oklahoma. 

The  City  Commissioners  of  Lawton,  Okla.. 
have  sold  bonds  in  the  sum  of  $159,952  to 
Bolger,  Moser  &  Willaman  Co.,  of  Chicago. 
111.  This  issue  was  for  the  paving,  curbing 
and  guttering  of  48  blocks  of  city  streets. 

Oregon. 

4*Bids  will  be  received  until  5  p.  m.,  March 
18,  by  Charles  Gregor.v,  .'\uditor.  Dallas,  Ore., 
for  the  grading  and  macadamizing  approx- 
imately 20  blocks  and  the  street  intersections 
in  the  said  City  of  Dallas,  Oregon.  Said  bids 
may  be  any  part  or  all  of  the  following  de- 
scribed work,  towit :  1.  For  crushing  the  re- 
quired amount  of  rock.  2.  For  delivering  the 
required  amount  of  rock  upon  tlie  above  men- 
tioned blocks  and  intersections.  3.  For  crush- 
ing and  delivering  the  required  amount  of 
rock  upon  the  above  mentioned  blocks  and 
intersections.  4.  For  the  preparation  of  the 
sub-grade  and  the  macadamization  of  the 
above  mentioned  blocks  and  intersections.  Said 
delivery  shall  be  from  the  City's  rock  quarry, 
located  about  three  miles  northwest  of  Dallas, 
10  and  upon  the  blocks  and  intersections  above 
mentioned. 

Following  bids  were  received  by  the  City 
Council  of  Portland,  Ore.,  for  street  work : 
Monroe  St.  from  Union  .'\ve.  to  East  Seventh 
St. — Oregon  Independent  Paving  Co.,  asphalt 
pavement.  $5,442 ;  Barber  .\sphalt  Paving  Co., 
asphalt  pavement,  $6,090 ;  Warren  Construc- 
tion ,  Co.,  bitulithic  pavement,  $6,200 ;  East 
Twelfth  St.  from  Killingsworth  to  Holman, 
grading  and  concrete  curbs  and  walks — Gieb- 
isch  &  Joplin,  $4,860 ;  Kibbe  &  Welton.  $-5,060 ; 
E.  J.  Kerrigan,  $5,288;  East  25th  St.,  district 
grading  and  concrete  curbs  and  walks — Joplin 
&   Meeks,  $9,020;    Giebisch   &   Joplin,   $9,455; 


Manning  &  Co.,  $ll,3n ;  Kibbe  &  Welton.  $9,- 
r>61;  Stevens  &  White,  $10,835;  O'Neil  &  Co., 
$9,626;  East  37th  St.  from  Holgate  to  Schiller, 
grading  and  concrete  curbs  and  walks — Kil- 
kenny Bros.,  $1,549;  Taylor-McKittrick  Co.. 
$1,470;  M.  Hanson,  $1,414;  O.  M.  Patton,  $1.- 
436;  Carter  Bros.,  $1,386;  K.  G.  Lundstruni, 
1,637;  R.  L.  Ringer,  $1,557;  Oregon  Inde- 
pendent Paving  Co.,  $1,367;  J.  Keating,  $1,- 
494:  East  43rd  St.  from  Belmont  to  East 
Stark,  grading  and  concrete  curbs  and  walks — 
Manning  &  Co.,  $2,060;  M.  Hanson,  $1,808; 
East  63rd  St.  from  East  Burnside  to  East 
Glisan,  grading  and  concrete  curbs  and  walks 
—Carter  Bro/.,  $4,323;  Joplin  &  Meeks,  $3,- 
972;  Scott  &  McDougall.  $4,410;  Jefferv  & 
Bufton,  $4,333;  Giebisch  &  Joplin,  $4,278: 
Keenan  Bros.,  $4,604;  Stevens  &  White,  $4,- 
845;  G.  H.  Howitt,  $4,400;  Manning  &  Co., 
$4,391 ;  East  36th  St.  from  Holgate  to  Schiller, 
grading  and  concrete  curbs  and  walks — J. 
Keating,  $5,516 ;  Oregon  Independent  Paving 
Co.,  $1,399;  Kilkenny  Bros.,  $1,582;  R,  L. 
Ringer,  $1,589 ;  K.  G.  Lundstrum,  $1,660 ;  Car- 
ter Bros.,  $1,412;  O.  M.  Patton,  $1,471;  M. 
Hanson,  $1,446;  East  Seventh  St.  from  East 
Main  to  East  Salmon,  Warren  Construction 
Co.,  bitulithic  pavement,  1,716;  Oregon  Inde- 
pendent Paving  Co.,  asphalt  pavement,,  $1,- 
540;  Oregon  Hassam  Paving  Co.,  Hassam 
pavement,  $1,571 ;  Barber  Asphalt  Paving  Co., 
asphalt  pavement,  $1,603;  East  16th  St.  from 
Halsey  to  Weidler,  Oregon  Independent  Pav- 
ing Co.,  $1,022;  Barber  Asphalt  Paving  Co.. 
asphalt  pavement,  $1,083 ;  Oregon  Hassam 
Paving  Co.,  Hassam  pavement,  $1,065;  East 
11th  St.  from  Killingsworth  to  Durham,  grad- 
ing and  concrete  curbs  and  walks — Giebisch 
&  Joplin,  $6,938:  Kibbe  &  Welton,  $6,458;  E. 
J.    Kerrigan,  $6,567. 

©Warren  Construction  Co.  has  been  award- 
ed the  contract  by  the  City  Council  of  Port- 
land, Ore.,  for  the  construction  of  a  hard-sur- 
face pavement  on  Kearney  St.,  from  15th  to 
25th,  at  $1.37  per  sq.  yd.,  or  a  total  of  $22,337. 
The  road  is  to  be  redressed  witli  bitulithic. 
Other  bidders  were :  Carbolineum  Wood 
Preserving  Co.,  wood  block  pavement,  $37,098 ; 
Giebisch  &  Joplin,  wood  block  pavement,  $40.- 
141,  asphalt  pavement,  $25,901;  Barber  Asphalt 
Paving  Co.,  asphalt  pavement,  $27,991 ;  Ore- 
gon Independent  paving  Co.,  asphalt  pave- 
ment, $26,278;  Oregon  Hassam  Paving  Co., 
Hassam  pavement,  $26,937. 

Pennsylvania. 

©Director  of  Public  Service  J.  G.  .Arm- 
strong and  Alayor  W.  A.  Magee  of  Pitts- 
burgh, Pa.,  awarded  the  following  contracts 
for  which  bids  were  opened  Feb.  20 :  Grad- 
ing, paving  and  curbing  with  brick — Orinoco 
St.,  to  M.  O'Herron  Co.,  at  $6,168.55;  Cairo 
St.,  to  Ott  Brothers  Co.,  at  $4,008;  Parviss 
St.,  to  A.  V.  Purnell,  at  $3,681 ;  Volt  alley,  to 
M.  O'Herron  Co.,  at  $1,875;  Durango  alley, 
to  J.  B.  Sheets  Co.,  at  $1,433.  Grading,  pav- 
ing and  curbing  with  block  stone — Burchfield 
.'Vve.,  to  M.  O'Herron  Co.,  at  $2,861;  Federal 
St.,  to  M.  O'Herron  Co.,  at  $8,804 ;  Robinson 
St.,  to  M.  O'Herron  Co.,  at  $4,959;  Warren 
St.,  to  M.  O'Herron  Co.,  at  $12,519.  Grading, 
paving  and  curbing  with  blockstone  and  brick 
— Hazelton  St.,  to  Neelen  &  Daly,  at  $3,751. 
(trading,  paving  and  curbing  with  asphalt — 
Panke  Ave.,  to  Booth  &  Flinn,  at  $2,096 ;  Mur- 
rav  Ave.  from  Pocussett  S.,  to  Booth  &  Flinn, 
at  $23,893 ;  Murrav  Ave.  from  Flemington  St. 
to  Booth  &  Flinn.  at  $29,442;  Haights  St..  to 
Barber  Asphalt  Paving  Co.,  at  $3,396.  The 
contract  for  the  grading,  paving  and  curbing 
of  Atherton  Ave.  was  held,  pending  the  pas- 
sage of  the  ordinance. 

®The  street  committee  of  the  City  Council, 
Wilkes-Barre,  Pa.,  has  awarded  the  follow- 
ing contracts  for  paving  works :  Warner- 
Quinlan  Co.,  at  $2.05  per  sq.  yd.,  for  paving 
Horton  St.  with  asphalt;  D.  M.  Rosser  Co., 
at  $2.73  per  sq.  yd.,  for  paving  from  South 
Main  St.  to  Franklin  St..  with  Belgian  block : 
also  at  $.80  per  ft,  for  White  Haven  redstone 
curbing   between   these    two   points. 

The  Director  of  Public  Works  of  Philadel- 
phia, Pa.,  is  authorized  to  ask  for  paving  bids 


in  alternate  on  plain  granite  or  wolblni, 
and  brick  in  an  ordinance  recently  irLn,"  j' 
in  Select  Council.  r^^^ 

The  Board  of  Commissioners  of  L 
Township,  Abington,  Pa.,  Charles  O.Crut-r 


Jingtoo 


President,  has  approved  an  ordinancloff' 
row,  by  means  of  a  bond  issue,  $16L  (!' 
road  improvements.    The  question  of  L  f   i 
passage   of  this  loan  measure,  howe'r 
rest  with  the  voters  of  the  York  ros  [,-,■, 
ship  at  a  special  election  which  will  1  f ',■, 
for  April  9.  ■   ' 

South  Carolina.         ! 
®The  City  Council  of  Columbia,  S^   i 
awarded  the  contract  for  the  constnlTo , 
bitulithic    pavement    on    Sumter   St.,  et- 
Blanding  and  Washington  Sts.,  and'otbiodf 
on  Taylor  St.,  between  Sumter  and  Mn  <;•( 
to  the  Atlantic  Bitulithic  Co.,  at  $1.7!,e"""  ' 
yd.,  and  the  contract  for  the  construio 
sheet  asphalt  on  Gervais  St.,  and  Lad 
10  blocks  in  all,  to  the  West  Construe  m 
at  $2.12  per  sq.  yd. 

South  Dakota. 

The  City  Council  of  Mitchell,  S.  Ic, 
decided  in  favor  of  paving  Main  St.m 
ing  five  streets  up  to  the  alleys.  Thoa 
will  commence  at  the  Milwaukee  Stain 
be  continued  to  the  Omaha  Station,  a  st 
of  9  blocks. _  Cement  will  be  used,  lis 
the  work  will  be  received  early  in  Ail 

The  city  of  Lead,  S.  D.,  L.  D.  Lee,  (y 
gineer,  proposes  to  do  a  considerable  rii. 
of  paving  during  the  year.    H.  L.  Hcar.i  is 
Mayor. 

Tennessee. 

The  citizens  of  Dickson  County,  Tin   n' 
a  recent  election  voted  against  the  issue 
bonds  in  the  sum  of  $100,000  for  gooia. 
Charlotte  is  the  county  seat. 

Following  bids  were   received  by  t  Citi' 
Commission  of  Memphis,  Tenn.,  for  e    ' 
provement    of    Mulberry    St.,    betweei  B 
and  Calhoun  Ave. :  Everett   Prosser,  :j 
L.    W.    Johnson,    brick,     $27,821;     Sit! 
Bitulithic    Co.,    bitulithic,    $26,176.50;  o 
Manigan    Paving    Co.,    brick.   $23,548;  v. 
block,  $27,952 ;  asphalt,  $23,499 ;  E.  J.   et 
Strom,   wood  block,  $28,121;   H.  P.  S-i. 
Co.,  asphalt,  $21,908;  M.  Larkin  &  Cob; 
$24,878 ;    wood   block,  $27,078 ;    Pounc  } 
ing    and    Construction    Co..     brick,     S.- 
Memphis  Asphalt  and   Paving    Co.,     pi 
$20,576.    Following  bids  were  received  k 
improvement  of   East   Georgia  Ave.,  Iw 
Lauderdale  and  Walnut   Sts.,  with  Di  rwav 
paving ;  L.  W.  Johnson,  $13,275 ;  J.  W.  own- 
ell,  $15,051 ;  F.  D.  Harvey  Co.,  $15,845  vfem- 
phis  Asphalt  and  Paving  Co.,  $14,-586. 

Texas. 

®W.  D.  Haden  has  been  awarded  tl  con- 
tract by  the  Galveston  County  Comrais:n 
Galveston,  Tex.^  for  supplying  approxa: 
10,000  cu.  yds.  of  mudshell  for  upko  af 
county  roads,  to  be  delivered  at  pointsm  G. 
C.  &  S.  F.  and  F.  H.  &  R.  R.  The  c;tract 
price  is  $.85  per  cu.  yd. 

®The   Dallas    County    Commissioner:  P  ' 
las,  Te.x.,  have  awarded  the  contract 
building  of   three   miles   of   the  West  •: 
beginning     at     the    foot     of     Commer 
pike   to    Cullom   &   Bauvouselt.     This 
only    contract    awarded    on    the    const  ction 
and  repair  of  the  four  cardinal  and  ei  t  in- 
termediate   roads    of    the    county,   for  h 
bids   were   received   Feb.   29.     It  is  p'la 
the  rest  of  the  work  will  be  done  unc 
direction  of  the  Commissioners'  Court.  :>' 
in  the  sum  of  $500,000  were  recently  veil  --■ 
this   work. 

Petitions  have   been    filed    with     theC"' 
Council  of  Houston,  Tex.,  providing  f 
laying   of  pavement   on  the   following    c 
on  a  5-in.  concrete   foundation :     Fann  Si., 
between   McKinney   and   Leeland  Ave.,  ome 
durable   pavement ;   Webster     Ave.,    b'rte" 
Main   and    Crawford    Sts.,    brick    pavient; 
McGowen   Ave.,   between    Crawford  S  3 
the   San   Antonio   and  Aransas   Pass  m 
crossing,    bitulithic   pavement;    Holman ^'^ 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,,  Main  and  Crawford   bts.,  creo: 
blocks;  Louisiana.  St.,  between  Berry 

rart  Ave.,  bituhthic  pavement;  West 
.7"ve  between  Main  St.  and  tlie  Gal- 
:,  Harrisburg  and  San  Antonio  ra>Iroad 
tr  bilulithic  pavement;  Milby  St.,  bc- 
iballas  and  Leeland   Ave.,   shell   pave- 

St    Emanual    St.,    between    McGowen 

ernenberg  Ave.,    bitulithic    Pavement; 

-into  'It ,  between  McGowen  and  Kosa- 
;.'.  bitulithic  pavement;  Fannm  St     be- 

McGowen  and  Eagle  Ave.,  bitulithic 
,nf  Westmoreland  Ave.,  between  Gar- 

e.'and  Louisiana  St.  and  Berry  Ave., 
iic  pavement.      ,    ,  ,  .     _  t-u  ■  ,.■ 

lection  will  be  held  in  Corpus  Chnsti, 

n  Aoril  for  the  purpose  of  voting  on 
hance  of  bonds  in  the  sum  of  $150,000 

vlectfon  will  be  held   in   Grand   Saline 
r     Grand  Saline,  Tex.,  on  April  6  for 

rpose   of    voting    on    the    issuance    of 
1  n  the  sum  of  $50,000  for  good  roads. 
1  City   Commissioners    of    Fort    Worth, 

lave  ordered  the  advertising   for  bids 
'■  completion  of   the  paving   of   North 
rit    from  the  bridge  over  the  Trinity, 
]:,{  the  court  house,  to   Marine   Creek 
i  to  include  4,750  ft.  of  pavement.    The 
L.ill  include  37.791  sq.  yds.  of  pavement 
,  ed  to  cost  $2.40  per  front  ft.    The  total 
estimated  at  $79,361. 
Vermont. 
I  citizens  of  Brattleboro,  Vt.,  on  Marcli 
>1  the  issuance  of  bonds  in  the  sum  of 
n  for  the  construction  of  new  sidewalks. 
;-Iopkins  is  City  Clerk. 
1  voters  of  Brattleboro.  Vt.,  have  been 
;  by  the  Board  of  Selectmen  to  vote  on 

DDOsition   to   construct   sidewalks    at   a 
S-20.000.    David  T.  Perry  is  Road  Com- 

;  Virginia. 

» Is  will  be  received  until  noon,  March 

I  Council  Committee  on  Streets  at  the 
:.if  H.  L.  Shaner,  City  Engineer,  Lynch- 
pVa.,  for  paving  Rivermont  Ave.  The 
v  al  items  of  work  to  be  done  are  as  fol- 
f  50,000  cu.  yds.  excavation,  18,00<)_cu. 
.  ench  excavation,  56,000  sq.  yds.  paving, 
i(  linear  feet  curb.  Plans  can  be  seen, 
t  ations  and  forms  of  proposals  ob- 
u  at  the  office  of  the  City  Engineer, 
nurg,  Va. 

:  j  Washington, 

fids  will  be  received  until  2  p.  m.,  March 

1  Board  of  King  County  Commissioners. 

II  .  Wash.,  for  furnishing  the  necessary 
o  and  material  (Jap  or  Chinese  labor 
:  lowed)  for  the  construction  of  the 
iir  Boulevard  extension.  The  work  con- 
Is  f  the  construction  of  clearing  and  grub- 

'  -onstructing  standard  24-ft.  roadway 
->ar>  culverts,  ditching,  etc.,  as  per 
,  Mni  Specifications  now  on  file  in  the 
10  ■■  Engineer's  Office,  Seattle,  Wash.  O. 
'se  is  Clerk  of  the  Board. 
i  ds  will  be  received  until  March  14,  it 
rorted,  bv  Citv  of  Spokane,  Wash.,  for 
Kg  Post.' St.  from  Central  to  Wellesley 
"  at  an  estimated  cost  of  $16,400,  and 
"■.^th  .^ve.  from  Perry  to  Grand  Boule- 
:■,  estimated  cost  of  $9,200. 
•  .  City  Council  of  Colfax.  Wash.,  has 
;  ree  contracts  to  the  Warren  Construc- 
wiTo.  for  the  construction  of  bitulithic 
!t  ent  for  approximately  $93,000,  or  $2.14 
T  |.  yd. 

Kie  Board  of   Public   Works   of   Seattle. 

'a  .  has  awarded  the  contract  for  planking 

e  ickerson  St.  road  to  John  G.  Engstrom, 

^I'W.  .52nd   St..   Seattle.  Wash.,  at  $2,983. 

Mders  were:     Heurer   &  Ayers,  $3.- 

Tnhnson,  $3,423;  J.  A.  Bailev,  $3,423: 

:   ;  oc  Jessen,  $3,761 :  L.  H.  Goerig,  $3,37 1  ; 

Zinkan,   $3,652.20 ;    Tom    Hansen,   $3,- 

;  J,  Ruthe,  $3,162.20:  Will  Kopta,  $3,- 

:  Jahn  Contracting  Co.,  $3,a38.;   J.   A. 

chem  Co.,  $3,608.40. 

.•  Engineer  W.  H.  North  of  Bellingham. 

.,  has  made   a   preliminary   estimate   of 


the  total  cost  of  the  Meridian  St.  improve- 
ment which  shows  that  an  18-ft.  pavement  can 
be  laid  from  Broadway  St.  to  the  city  limits 
for  appro.ximatcly  $4."i.Mi\ 

Senator  Miles  Poindcxtor  of  Washington 
has  introduced  a  bill  in  iho  Stale  Senate, 
Olympia,  appropriatini;  $lt'.(.HHl  for  the  con- 
struction of  a  wagon  ruail  from  Galcier  to 
Mount  Baker,  all  within  tho  limits  of  the 
Washington  national  forest.  This  money  wil! 
be  in  addition  to  that  which  is  to  be  raised  by 
Galcier  Township,  amounting  to  $1,200. 

The  Municipal  Commission  of  Tacoma, 
Wash.,  and  the  Board  of  County  Commis- 
sioners have  practically  agreed  upon  the  route 
for  a  new  paved  highway  to  South  Tacoma. 
The  hard-surface  road  will  be  constructed 
along  Union  Ave.,  from  the  city  limits  beyond 
Rigney  hill  toward  Center  St.,  following  the 
route  to  the  present  flume  line  until  the 
county  road  is  reached.  From  this  point  the 
road  will  swing  cast  toward  South  M  St.,  fol- 
lowing the  flume  line,  alongside  of  which  also 
runs  the  old  bicycle  path.  W.  C.  Raleigh  is 
City   Engineer. 

City  Engineer  A.  I«  Strong  of  Mt.  Vernon, 
Wash.,  has  been  instructed  to  proceed  with 
plans  and  specifications  for  the  paving  of  about 
1%  miles  of  citv  streets  at  a  cost  of  about 
$100,000. 

West  Virginia. 
^Bids  will  be  received  until  noon.  March 
22,  by  Board  of  .-VfTairs,  Bluefield,  W.  Va.,  for 
paving  with  bituminous  macadam  Tazewell, 
Russell,  Duhring.  Ramsey,  Walnut  and  other 
streets.     W.  H.  Campbell  is  City  Engineer. 

•|«Bids  will  be  received  until  noon.  April  3, 
bv  F.  F.  McCullough.  Clerk,  Cabell  County 
Court,  Huntington,  W.  Va.,  for  construction 
with  brick,  stone  or  macadam,  of  two  miles 
of  road  on  Hamlin  pike  and  two  miles  on  the 
James  River  and  Kanawha  turnpike.  Con- 
tracts will  be  let  in  mile  sections. 
Wisconsin. 

•J«Bids  will  be  received  until  7:30  p.  m., 
March  15,  by  Board  of  Public  Works,  Two 
Rivers,  Wis.,  for  the  construction  of  approx- 
imately 16,000  sq.  yds.  of  macadam  pavement 
with  tar  filler:  16,000  sq.  yds.  of  macadam 
pavement;  11,600  Hn.  ft.  of  cement  curb  and 
15,500  ft.  of  cement  gutter. 

4"Bids  will  be  received  until  March  26  by 
Committee  of  Street  Assessment,  Janesville, 
Wis.,  it  is  reported,  for  about  5,513  sq.  yds. 
of  brick  paving,  860  sq.  yds.  of  brick  paving 
relaid,  l,-520  lin.  ft.  of  combined  cement  curb 
and  gutter,  31  lin.  ft.  of  stone  protection  curb- 
ing reset,  56  lin.  ft.  of  brick  protection  curb- 
ing, 800  sq.  yds.  of  new  foundation,  and  900  cu. 
yds.  of  excavation. 

•J«Bids  will  be  received  until  2  p.  m.,  March 
21,  bv  Board  of  Public  Works,  J.  P.  Keating, 
Secretarv,  Neenah,  Wis.,  for  furnishing  neces- 
sary labor  and  material  for  improving  Wis- 
consin Ave.,  from  Walnut  St.  to  Park  Ave. 
by  grading  and  paving  with  sheet  asphalt, 
concrete  or  cement,  asphalt  block,  sarcolithid, 
tar  macadam,  creosote  block. 

4.Bids  will  be  received  until  3  p.  m..  March 
'>'  by  City  Clerk,  De  Pere,  Wis.,  for  furnish- 
ing labor  and  material  for  the  construction 
of  sheet  asphalt,  asphaltic  concrete,  concrete 
wearing  surface  or  asphaltic  macadam  poured 
process  on  6-in.  concrete  foundation  on  the 
following  streets :  'Main  Ave.,  from  the  west 
end  of  bridge  over  Fox  River  to  the  west 
line  of  Fifth  St.:  Fourth  St.,  from  the  south 
line  of  Maine  Ave.  to  the  north  ine  of^  Grant 
St  ■  Fifth  St.,  from  the  south  line  oi  Main 
Ave.  to  the  north  line  of  Grant  St. :  Grant  St, 
from  the  east  line  of  Fifth  St.  to  the  C.  &  N. 
W.   Ry.  right  of  way..  ,n  in  ,    ^ 

4.Bid3  will  be  received  """'  l",.-"*",,^.-  ^■' 
March  20  bv  Department  of  Public  Works. 
H  E  Brings'  Commissioner,  Milwaukee,  Wis., 
for  pa\-ini  streets  with  permanent  bituminous 
pavement  on  concrete  foundation  under  con- 
tracts 20,  21,  22  and  23.  The  largest  con- 
tract  incuded   is   No.   22   for_paving   Lisbon 


Ave.,   from   Thirtieth   St.  to  Fortieth   St.^ 


4*  indicates 


ihe  Nineteenth  Ward-Cu.  yds,  cutting.  2.348; 
work  now  open  for  bids,    ®  indicates  a  contract  let  recently 


sq.  yds.  of  pavement,  about  11.352;  lin.  ft.  of 
straight  stone  curb,  551;  lin.  ft.  radius  stone 
curb,  420;  lin.  ft.  curb  resetting,  940;  days  al- 
lowed for  completion,  tKi.  Bidding  check  or 
cash   deposit,  $3,100. 

+Bids  will  be  received  until  10:30  a.  in.. 
M;irch  20,  bv  Department  of  Public  Works, 
II.  E.  Briggsl  Commissioner.  Milwaukee,  Wis., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  constructing  cement  curb  and  side- 
walk on  24th  .-Vve.  from  Greenfield  Ave.  to 
Mitchell  St.;  Conway  St.  from  Logan  Ave.  to 
South  Bav  St.;  Idaho  St.  from  Clement  Ave. 
to  Nevad.i  St.;  Short  St.  from  Grove  St.  to 
Grcenbush  St. 

+Bids  will  be  received  until  10:30  a.  m., 
March  20,  by  Department  of  Public  Works, 
H.  E.  Briggs,  Commissioner,  Milwaukee. 
Wis.,  for  furnishing  the  necessary  labor  and 
materials  for  paving  roads  with  permanent 
bituminous  pavement  on  concrete  foundations, 
under  19  contracts,  the  largest  being  No.  8,  as 
follows:  Burleigh  St.,  from  Third  St.  to 
Humboldt  Ave.,  in  the  Twenty-first  Ward- 
Cu.  vds.  cutting,  4,078;  sq.  yds.  of  pavement, 
about  19,022;  lin.  ft.  of  straight  stone  curb, 
915:  lin.  ft.  of  radius  stone  curb,  808;  lin.  ft. 
curb  resetting.  4,795 ;  days  allowed  for  com- 
pletion, 90;  liquidated  damages  per  diem, 
$183;  bidding  check  or  casli  deposit,  $5,500. 

The  Chicago-Milwaukee  Good  Roads  As- 
sociation, Milwaukee.  Wis.,  was  recently  in- 
corporated to  assist  in  securing  the  construc- 
tion of  a  road  between  those  two  cities.  The 
incorporators  are :  Lee  A.  Dearholt,  F.  A. 
Cannon,  Harry  W.  Lewis,  George  A.  West, 
William  MacLaren,  Nat  Stone,  Alvin  P. 
Kletzsch   and   P.   C.   Avery. 

The  Milwaukee  County  Board,  Milwaukee. 
Wis.,   has    adopted   the   highway   committee's 
report    and    named    the    following    roads    as 
county   highways   to   be   improved   as   fast  as 
the   funds  at  the  disposal  of   Highway  Com- 
missioner H.  J.  Kuelling  will  permit :     Grand 
.■Vve.,   from  the  viaduct  to  the  Hawley  road, 
three-quarters    of    a    mile;     Janesville    plank 
road,  two  miles  west  to  the     Hamley     road; 
North  Fond  du  Lac  road,  one  mile  from  the 
city  limits,   northwesterly;   Mukwonago   road, 
from   Wallis   to  Oklahoma   .'\ve.,  two   miles : 
Lay  ton   .Ave.,   1%   miles   westerly    from    Cud- 
ahy;    Rawson   Ave.,   iVj   miles  westerly   from 
South  Milwaukee ;  Loomis  road,  from  the  Kil- 
bourii    road    two    miles     south;     Watertown 
plank  road,   from  the  city  limits  to  Wauwa- 
tosa.    P/4    miles ;    Kilbourn    road,     from    the 
south   limits   of    the   city  to   the   county   line. 
lOVi  miles ;  Green  Bay  road,  from  the  Hamp- 
ton road  south,  according  to  the  petition  of 
the  town  of  Milwaukee;   New  Chicago  road, 
from   the   city   limits   southeast,   according  to 
the  petition  of  the  town  of  I^ke.     The  first 
work   will   be   done   on  the  Janesville    plank 
road,  and  as  fast  as  possible  the  other  roads 
which  have  been  adopted  as  county  highways 
and   part  of  the  prospective  state  system  of 
highways,  will  be  taken  in  hand  and  improved. 
Canada. 
4»Bids  will  be  received  until  11  a.  m..  March 
20,  by  Board  of  Control,  Chairman,  Winnipeg, 
Man.,   for  supply  of  asphalt  required  by  the 
city  during  the  year  of   1912.     Specifications 
are  on  file  with  the  City  Engineer.  223  James 
St.     M.  Peterson  is  Secretary  of  the  Board. 

^■Bids  will  be  received  until  noon.  March 
18,  by  George  R.  Boyd,  Town  Clerk.  Welland, 
Ont.,'  for  the  construction  of  approximately 
37,000  sq.  yds.  of  vitrified  brick,  bitulithic. 
asohalt  block  or  granitoid  pavement.  George 
H.  Burgar  is  Chairman  of  the  Road  and 
Bridge  Committee. 

®The  City  Commissioners  of  Saskatoon. 
Sask.,  have  awarded  the  following  contracts 
for  tlic  construction  of  approximately  621,000 
sq.  ft.  of  concrete  sidewalk  and  100,9.50  lin.  ft. 
of  curbing,  for  which  bids  were  opened  Feb. 
IC:  Bitulithic  &  Contracting.  Ltd..  Winnipeg, 
Man.,  63,000  at  $2.90;  Elo  Oso  Paving  Co., 
Vancouver,  B.  C,  40,0^0  sq.  yds.  of  sheet  as- 
phalt, $2.85  per  yd.;  also  20,000  sq.  yds.  of  as- 
phaltic concrete,  $2.80. 
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Alabama. 

©Austin  Bros.,  .\tlanta.  Ga..  have  been 
awarded  the  contract  for  the  construction  of 
a  steel  bridge  in  L;iuderdalc  County,  Ala^  The 
>tructnre  will  consist  of  two  spans,  one  75  ft. 
and  the  other  30  ft.  witli  12  ft.  roadway.  The 
vest  of  the  work  is  $2.2.50.  Bids  were  opened 
Feb.   13. 

Arkansas. 

4"Bids  will  be  received  until  March  14.  bv 
James  L;iwson,  City  Collector.  Little  Rock. 
.\rk..  it  is  reported,  for  the  construction  ot  a 
concrete  bridge. 

In  connection  with  the  new  railroad  plannetl 
by  the  Ozark  Land  &  Timber  Co.  in  .\rkansas 
a  new  bridge  will  be  constructed  over  the 
White  RiverT  George  D.  Locke,  Rogers,  Ark., 
is  President  of  the  company. 

Commissioners  of  Lawrence  County.  Poiv- 
liatan.  Ark.,  will  shortly  take  up  the  matter 
of  constructing  a  steel  suspension  bridge  over 
Elevenpoints  River  at  Imboden.  The  cost  of 
the  structure  proposed  is  estimated  at  $4,000 

Delaware. 

A  conference  will  be  held  by  the  members 
of  the  Lew  Court,  Wilmington.  Del.,  with  the 
officials  of  the  Wilmington  &  Philadelphia 
Traction  Co.  in  regard  to  the  company  rini- 
ning  double  track  across  the  bridge  which 
the  county  officials  propose  to  build  across 
the  Christian  River  to  replace  the  present 
structure  at  Third  St.  The  cost  of  the  work 
is  estimated  at  about  $150,000. 
Georgia. 

.'\nderson  and  Hart  Counties,  Ga..  are  tak- 
ing up  the  matter  of  building  a  steel  bridge 
over  the  Savannah  River  at  Brown's  Ferry. 
.'\n  engineer  who  surveyed  tlie  river  for  the 
purpose  of  locating  the  structure  has  an- 
nounced that  the  cost  will  amount  to  about 
$30,000.  Anderson,  Ga.,  is  county  seat  of  An- 
derson County. 

Idaho. 

The  Lewiston  Commercial  Club,  Lewiston 
Idaho,  has  bad  plans  made  for  the  erection  of 
the  proposed  steel  bridge  across  the  Clear- 
water River  at  Lewiston.  Five  sites  on  the 
Clearwater  River  in  the  vicinity  of  the  O.  W. 
R.  &  N.  steel  bridge  have  been  considered, 
of  which  one  will  be  selected.  The  structure 
will  be  of  steel,  supported  by  concrete  piers. 
Permanent  plans  will  be  prepared  shortly. 

Plans  and  specifications  have  been  prepared 
by  W.  A.  McLeod,  City  Engineer,  Nampa. 
Idaho,  for  the  construction  of  a  highway  and 
railroad  bridge  over  the  Phvllis  Canal  at 
Third   St.,  estimated  to  cost  $2,000. 

Illinois. 

^Bids  will  be  received  until  2  p.  ni..  March 
15  (extension  of  date  from  Feb.  ,28),  for  the 
construction  of  three  reinforced  concrete 
bridges  in  Collinsville  Township,  Madison 
County.  William  Grenard,  Town  Clerk,  Col- 
linsville, 111. :  Chris.  Andrews,  span,  14  ft. : 
Rdy.,  20  ft.:  type,  R.  C.  box:  115  cu.  vds.; 
steel,  9,480  lbs.:  %-mile  from  Sand  Bank 
switch.  Diedering,  span,  12  ft. ;  Rdy.,  16  ft. : 
type,  R.  C.  Sub.  and  Super. ;  46  cu.  yds. ; 
steel,  3,092  lbs.:  iVz  miles  from  Maryville 
Kalbfleisch,  span.  14  ft.:  Rdv.,  20  ft:  type, 
R.  C.  box;  182  cu.  yds.;  steel.  13,896  lbs.:  1 
mile  from  Sand  Bank  switch.  .A.I1  material 
for  the  above  bridges  will  have  to  be  shipped 
in.  Prc.-ient  structures  for  1  and  3  are.  5%- 
ft.  steel  tubes;  Xo.  1  has  a  9-ft.  wood 
bridge.  On  account  of  the  condition  of 
the  excavation,  it  is  requested  that  a  per- 
sonal examination  of  the  bridge  sites  be  made 
before  bidding  on  same.  More  detailed  in- 
formation may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission,  which  may  be 
seen  at  the  Town  Clerk's   office  or  may  be 


obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission,  Spring- 
field, 111. 

®Tbe  contract  for  the  construction  of  a 
reinforced  concrete  bridge  over  Big  Indian 
Creek  in  Serena  Township.  La  Salle  County. 
111.,  has  been  awarded  to  the  Miller-Hev  Con- 
struction Co..  Waterloo,  la.,  at  $3,720.  The 
structure  will  consist  of  two  45-ft.  spans 
with  18- ft.  roadway.  A.  E.  Bach  is  County 
Clerk.  Ottawa.  111.  Bids  were  opened 
March  4. 

®Fraiik  .\.  Hawley,  Urbana.  111.,  has  been 
awarded  the  contract  for  the  construction  of 
Iho  concrete  abutments  for  brid.ges  on  the 
first  section  of  the  Kankakee  &  Urbana  Trac- 
tion Co.'s  line  from  L'rbana  to  Paxton.  111., 
at  a  bid  of  $2,250. 

The  Board  of  Hancock  County  Supervisors, 
Xauvoo,  111.,  met  recently  to  take  up  the  mat- 
ter of  appropriating  $12,000  toward  the  con- 
struction of  bridges  on  the  new  river  road. 

Indiana. 

®TIie  Connnissioners  of  Spencer  County. 
Rockport.  Ind.,  have  awarded,  the  contract 
for  the  construction  of  37  bridges  to  the 
Vincenncs  Bridge  Co.,  Vincennes,  Ind.,  at 
$16,553.  Bids  for  39  structures  w-ere  opened 
.March  4  but  two  of  the  structures  were  not 
let.      J.   T.    Stevenson    is   County   .\uditor. 

Iowa. 

.\  bill  has  been  introduced  in  the  House  of 
Representatives,  Washington,  D.  C,  by  Repre- 
sentative Green  of  Iowa,  to  authorize  the 
Central  Railway  Bridge  Co..  an  low-a  cor- 
poration, to  construct  a  street  railway,  steam 
raihvay,  foot  and  vehicle  bridge  across  the 
Missouri  River  at  or  near  Council  Bluffs.  The 
proposed  structure,  it  is  understood,  will  be 
located  between  the  bridge  of  the  Union  Pa- 
cific and  the  bridge  of  the  Illinois  Central 
railway,  and  will  cost  upwards  of  $1,000,000. 

The'  Tri-City  Ry.  Co.  desire  to  place 
a  permanent  bridge  over  Mad  Creek  at  ]\Ius- 
catine,  la.,  in  order  to  accommodate  the 
Iieavy  interurban  cars  wdiich  will  be  operated 
on  the  line  between  the  city  and  Davenport, 
la.  J.  F.  Porter,  Davenport,  la.,  is  President 
of  the  companv. 

The  City  Council  of  Sioux  City.  la.,  has 
authorized  the  City  Clerk  to  advertise  for 
liids  for  the  construction  of  a  bridge  over 
Floyd  River  at  11th  St.  in  the  Cole's  addition. 
-Vccording  to  plans  of  city  engineer  the  struc- 
ture will  be  of  steel  girder  type. 

The  following  bids  were  recently  received 
for  refiooring  the  Market  St.  bridge  with 
creosote  blocks.  Ottumwa.  la.:  Ottumwa  Sup- 
plv  &  Construction  Co..  $22,-380 ;  A.  W.  Van 
Hafften,  Minneapolis,  $23,086;  Ottumwa 
Bridge  Co..  $23,650.  Cook  Construction  Co., 
Des  Moines.  $24,2.35;  Midland  Bridge  Co.. 
Kansas  City,  $27,344.  The  bids  are  aboiit 
$4,000  lower  than  previous  bids  that  were  re- 
jected. 

Kansas. 

•J«Bids  will  be  received  until  2  i.  m.,  March 
23,  by  Board  of  Wyandotte  County  Commis- 
sioners, Wyandotte.  Kan.,  for  the  necessary 
labor  and  material  for  the  reconstruction  of 
the  West  Kansas  A\e.  bridge  over  the  Kan- 
sas River.  Plans  and  specifications  are  on  file 
with  F.  M.  Holcomb.  County  Clerk. 

Kentucky. 

Plans  are  under  way  for  the  construction 
of  a  bridge  over  the  Ohio  River  at  14th  St.. 
Louisville,  Ky.  Charles  B.  Gibson  is  Presi- 
dent of  the  Louisville  bridge  company. 

.\  communication  has  been  received  by  the 
t.'ity  Council.  Covington,  Ky.,  from  the  Chief 
Engineer  of  the  LouisviHe  &  Nashville  that 
the  company  wi.shes  to  have  a  concrete  floor 
in  the  proposed  new  bridge  to  replace  the 
present  archway  at  Kruse  Ave.  The  estimated 
cost  of  the  new  structure  is  $32,000. 


ei  tW 


Louisiana. 

The    Police   Jury    of    Natchitoches  '^m. 
Natchitoches,    La.,   has   authorized  tliiP™' 
dent  to  advertise  for  bids  for  the  rec|stn| 
tion   of    the   bridee    over    Saline   Bay| 
St.    Maurice    which    was    destroyed ' 
providing    the    Police    Jury    of   Winn 
agree  to  bear  one-half  the  expense. 

It  is  reported  that  the  petition  circited  at 
Lake  Charles,  La.,  asking  the  Police  jry  '.. 
call  a  special  tax  election  for  the  puijse  r, 
constructing  a  bridge  over  the  CalcasitRivt 
is  being  met  with  approval. 

Massachusetts. 

Edward    F.    Shaw.    Boston,    Mass., ind; 
expert,    recently   consulted   with   the  nr  . 
gineer  of   Holyoke,   Mass.,  on  the  pi, 
estimates  for  the  bridges  to  be  built  cr 
first  and  second-level  canal  on  Cabot  . ', 
plans  for  the  lower  bridge  were  agreesup , 
but  the  upper  bridge  took  considerablst 
and  no  definite  conclusion  was  reache- 
slight    elevation    of    the    roadway   abo 
water  and  the  widening  out  of  the  sti 
made  the  building  of  this  bridge  a  Jer., 
proposition   than   in   any   other   bridge  i 
city.     The    requirements   of   the   state  i 
bridge   for  street  railway  traffic  must  < 
for   a   weight   of   50  tons   have  add«i| 
problem. 

Michigan. 

The    Osborne    Engineering    Co.,   Clelaiiil, 
O.,    has   made   preliminary   estimates   1    V 
construction   of  the  nroposed  bridge  n 
Black    River    at    Military    St..    Port     i 
.Mich.,   including  incidental  expenses,  rm 
of  old  bridge,  ilredging.  paving,  etc.    Ad 
tion  will  l)e  held  in  April  to  vote  on  the/0|' 
sition  and  if  carried  complete  plans  an(jp- 
ifications  and  bids  will  be  received.    T  i 
bridge  has  a  140-ft.  swing  span,  throught 
18-ft.    roadway  and     9-ft.     walks.    Th  ii 
structure    will    probably    be    double   le  : 
bridge,    70-ft.    clear    channel,    roadway  bi 
40  ft.,  double  track  car  line,  paved  with.i 
block  and  10  to  12-ft.  walks.     Ahernatcl; 
will  be  considered  for  Scherzer  or  oth(p 
ented  bridges.     E.  R.  Whitmore  is  Gil  E 
gineer.  ' 

The  Grade  Separation  Connnissic 
Grand  Rapids,  Mich.,  in  the  animal  pi 
recommends  the  elevation  of  all  steam  rro 
tracks  within  the  corporate  limits  ar  t 
erection  of  eight  viaducts.  The  plan  !i 
a  total  cost  of  $2,085,000.  According  i 
plans  21-ft.  clearances  are  figured  fc  I 
viaducts,  3  ft.^  more  than  the_^  state  la  : 
quires.  The  city  is  to  pay  35  per  cer:;i 
the  railroads  .35  per  cent  of  the  cost. 
Minnesota. 

®The  contract  for  the  construction 
steel  bridge  over  the  Vermilion  River  ii  ' 
tion  31.  town  of  Vermilion,  Minn.,  has; 
awarded  to  the  Iblings  Bridge  Co.,  R  ' 
apolis,  Minn.,  at  $1,600.  Bids  were  oi 
March  4  by  P.  .\.  Hoffman.  County  An 
Hastings,  ^linn. 

The  Council  Roads  and  Bridges  Conin 
Minneapolis,  Minn.,  and  officials  of  the    ■' 
Northern  Railroad  Co.  have  reached  .an  : 
ment    providing    for    the    following  imp*' 
ments  in  return   for  tlie  vacation  of  thctun 
end  of  Sixth  St.,  north.  l)y  the  city:    Tia> 
special  assessments  on  all  street  improvcinl- 
on    Fifth    St..   Sixth   Ave.,  north.   Seventh 
and  Holdcn  Sts.,  which  abuts  their  proptj; 
to  extend  the  bridge  at  Seventh  St.  over  cir 
tracks  and  to  widen  it ;  to  widen  the  Fiftl't. 
north,  bridge  by  repairing  it;  to  deed  a  "!> 
of   land  which   would   allow   the  wideninoi 
Sixth   Ave.,   north,   to   100   ft.   from  Fift  ^ 
.Seventh  Sts.  /-.■«;• 

Plans  are  being  prepared  by  G.  C  Wa"^ 
Engineer,  Grand  Rapids,  Minn.,  as  mentis 
in  our  issue  of  Feb.  28,  for  the  construon 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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7lt  Steel  and  concrete  bridge  over 
•in  Grand  Rapids  Township,  Itasca, 
1  contract  will  be  let  shortly  for  the 
.  n  of  the   same.     A   profile   of   the 


sioncr  Cram  <;iid  he  would  yrain  another  hear- 
ing on  Monday.  Marcli  .'.■|.  The  work  will 
be  paid  for,  one-halt  by  the  railroad,  a  quar- 
ter by  tlie  nate  and  a  quarter  bv  the  citv. 


Portland    R.    R.    Light    S:    Power    Co.    bridge 
over  the  Clackamas  River. 

In   regard   to   the   proposed   new   bridge  to 
replace  the  Sellwood  Ferry  on  Spokane  Ave., 


szyi/W^w. 


'^BhtClay     '■  '  ^' — 


es  shown  in  tlie  accompanying  illus- 
•igh  McEwan,  Grand  Rapids,  Minn., 
lin  charge  of  tlic  work. 
Missouri. 

lard  of  Public  Works,  Kansas  City, 
i)  iwarded  the  contract  for  the  con- 
r)f  a  reinforced  concrete  bridge   to 

;  present  structure  over  Brush 
It  8th  and  Main  St.  to  H.  B.  Thomp- 
,  harp  BIdg.,  Kansas  City,  Mo.  The 
iincludc  construction  of  bridge  com- 
n  furnishing  all  materials.  Waddell 
r  ;ton,   Kansas    City,   Mo.,    are    Con- 

igineers.     Bids   for  the  work   were 

irch  .5. 
tieen  announced  by  Maxime  Reber. 
T  of  the  Board  of  Public  Improve- 
;  Louis,  Mo.,  that  work  will  soon 
a  on  tlie  proposed  r2th  St.  viaduct, 
rture  will  extend  from  Spruce  St 
It  lu  Ave.  and  at  both  approaches  will 
» e  as   12th   St.     The   material   used 

ncrete  and  the  cost  is  estimated  at 

New  Jersey. 
itcd  that  the  Atlantic  &  Suburban 
irZo.  is  planning  the  construction  of 
[ired  concrete  bridge  over  Inside 
ijfare  at  Atlantic  City  to  replace  the 
en  structure.  R.  A.  Cale  is  Super- 
Bof  the  company,  Pleasantville,  N.  J. 

'  New  York, 

nyman  Loomis  of  Lewis  County,  Xew 
h "  introduced  a  bill  at  a  meeting  of 
;sibly,  Albany,  N.  Y.,  providing  for 
II  nation  of  $4.5,000  for  the  construc- 
fti  concrete  bridge  over  the  Black 
clal  at  Lyons  Falls. 
cmection  with  the  contemplated 
^n  the  New  York  Central  lines 
Bfonawanda  and  North  Tonawanda, 
'•  company  is  planning  the  construc- 
fj  double  track  swingbridge  over  the 
lie  structure  as  proposed  will  be  600 
t'f  the  present  main  line  bridge. 
: '  aring  held  recently  before  the  Coni- 
dJ  of  Public  Service,  J.  Sergeant 
1  w  York  City,  in  the  matter  of  the 
31  of  grade  crossings  through  Ozone 
'  J.  Carlile.  Principal  Assistant  En- 
,  long  Island  R.  R.,  Jamaica.  N.  Y., 
;t|  two  plans.  One  which  met  the  ap- 
ii!  of  all  the  property  owners  who 
a  the  meeting  was  to  carry  the  tracks 
(vation  of  about  20   ft.   through  the 

-  -vcr  a  mile  by  means  of  a  series 
inches,   to   have    openings   of   30 

.  iJiers  of  .5  or  6  ft.  in  thickness  at 
1?  The  tracks  would  be  carried  over 
V(  and  Grafton.  Belmont  and  Liberty 
;  1  Rockaway  Plank  road  by  means 
e.^rder  bridges.  The  structure  would 
!<'  nough  to  provide  for  the  four  tracks 
id  exist  on  the  street  surface  at  grade, 
'i'  the  high-class  concrete  work  used  in 
'il'uction  would,  it  is  said,  be  an  or- 
itl  structure.  The  cost  of  the  work 
1  '  $833,440,  excluding  connections  with 
itLalance  &  Grosjean  factory,  an  ice 
aj  a  coal  yard,  which  would  cost  $50,- 
5iiO,000.  the  other  plan  provided  for 
itl-mbankment  with  concrete  retaining 
jl  bridges  over  the  highway,  instead 
'''''     This  would  cost  $T.54..i3ri.  Commis 


North  Carolina. 

Board  of  l.'i.mmi...sioiKrs  of  Rowan  and 
Davie  Counties.  N.  C,  at  a  recent  meeting  at 
Salisbury.  N.  C,  rejected  all  bids  received 
for  the  construction  of  the  proposed  steel 
bridge  over  the  Yadkin  River  at  South  River. 

Ohio. 

•J'Bids  will  be  received  until  noon,  March 
2.5,  by  VV.  H.  Bodurtha,  County  .\uditor, 
Delaware,  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  the  substruc- 
ture of  the  Hall  bridge  over  Little  Walnut 
Creek  in  Berkshire  Township  and  for  the 
labor  and  material  for  the  substructure  of 
the  Worline  bridge  over  the  cast  branch  of 
the  Olentangy  River  in  Oxford  Township. 
Plans  and  specifications  are  on  file  with  the 
County  .•\uditor. 

4*Bids  will  be  received  until  11  a.  m.,  March 
.30,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction  of 
bridge  work  per  Report  No.  2913.  concrete 
bridge,  Bennett  Road,  Royalton  Township : 
Report  No.  2914,  concrete  bridge,  Bennett 
Road,  Royalton  Township :  Report  No.  2917, 
arch  extension,  Fairmount  Road,  Cleveland 
Heights  Township :  in  accordance  with  the 
form  of  contract  and  specifications  to  be  fur- 
nished by  Frank  R.  Lander,  County  Surveyor. 
J.  F.  Goldenbogen  is  Clerk. 

©Contract  17,  including  the  masonry  and 
approaches  to  and  the  substructure  of  the 
viaduct  over  the  tracks  of  the  Hocking  Val- 
ley, South  High  St.,  Columbus,  O.,  has  been 
awarded  to  Fritz-Rumer-Conke  Grant  Co.,  at 
$8-5,000.  Bids  were  opened  March  .5  by  S.  A. 
Kinnear.  Director  of  Public  Service.  C.  R 
Boulton  is  Clerk  of  the  Department. 

©Commissioners  of  Van  Wert  County,  Van 
Wert,  6.,  recently  awarded  the  contracts  for 
the  construction  of  a  number  of  bridges  as 
follows:  Construction  of  Carlo  bridge  and 
repair  of  Blame  St.  bridge,  to  the  Croghan 
Construction  Co.  of  Fremont.  O.,  at  $792  and 
$125  respectively;  construction  of  Collins  and 
Ley  bridges  to  Oregonia  Bridge  Co.,  Lebanon, 
O.,  at  $.562  and  $206  respectively;  con.struc- 
tion  of  Riehev  and  Lev  bridges  to  the  Brook- 
ville  Bridge  Co.,  Brookville,  O..  at  $717  and 
$824  respectively;  repair  of  Fry  and  Molir 
bridges  to  Joseph  Mueller,  Venedocia,  O.,  at 
$178.     Carl  J.  Simon  is  County  Surveyor. 

Plans  prepared  by  Corrigan,  McKinney  & 
Co  for  the  construction  of  a  l20-ft.  span 
bridge  over  the  Cuvahoga  River  at  Clark  .Ay;e., 
Cleveland.  0.,  have  been  rejected  by  the  City 
River  and  Harbor  Commission  and  new  plans 
will  be  prepared  for  a  structure  with  a  200- ft. 
span. 

Oregon. 
®The  contract  for  the  construction  of  the 
reinforced  concrete  bridge  on  East  31st  St. 
across  Sullivan's  Gulch,  Portland,  Ore.,  has 
been  awarded  bv  the  city  executive  board  to 
the  International  Contract  Co.,  oOl  Central 
Bldg  Seattle,  Wash.,  at  $65,396.  Other  bid- 
ders on  the  work  were  published  m  Engineer- 
ing &  Contracting,  Feb.  28. 

Citv  Council  of  Portland,  Ore.,  has  passed 
an  or'dinance  appropriating  $15,000  to  provide 
for  the  illumination  of  the  bridges  over  the 
Willamette  River   in   that  city.  ,     -  .    . 

Nothing  definite  has,  as  yet,  been  decided 
in  "regard  to  the  construction  of  the  proposed 


Portland.  Ore.,  it  is  stated  that  there  are  no 
proceedings  pending  for  the  construction  of 
tlie  bridge,  although  there  is  some  talk  of 
the  improvement.  T.  M.  Hurlburt  is  City 
Engineer. 

The  House  of  Representatives,  Washing- 
D.  C,  has  passed  a  senate  bill  authorizing  the 
County  Commissioners  of  Lincoln  County, 
.Mont.,  construct  three  bridges  over  the  Koo- 
tenai River  at  Libby,  Troy  and  Rex  lord.  The 
ccmtract  for  these  structures  was  let  some  time 
ago  to  the  Coast  Bridge  Co.,  Portland,  Ore. 

Waddell  &  Harrington,  Kansas  City,  Mo., 
are,  it  is  reported,  to  prepare  plans  for  the 
construction  of  a  new  steel  bridge  over  the 
Sandy  River  near  Troutdale.  The  cost  of 
the  structure  is  estimated  at  approximately 
$25,000.  The  work  will  be  in  charge  of  the 
Multnomah  County  Commissioners,  Portland. 
Ore. 

Pennsylvania. 

®The  Department  of  Public  Works,  Pitts- 
burgh, Pa.,  has  awarded  the  contract  for  the 
construction  of  the  .\therton  .\vc.  bridge  over 
the  tracks  of  the  Pennsylvania  R.  R.  to  the 
Cranford  Construction  Co.,  at  $93,128. 

The  Board  of  Londonderry  Township  Su- 
pervisors recently  conferred  with  the  Dauphin 
Countv  Commissioners,  Harrisburg,  Pa.,  in 
an  effort  to  have  them  pav  a  portion  of  the 
cost  of  the  construction  of  a  bridge  over  a 
mill  race  near  Round  Top. 

Commissioners  of  Chester  County,  West 
Chester,  Pa.,  and  Board  of  Delaware  County 
Commissioners  at  a  recent  conference  de- 
cided to  repair  the  old  covered  wooden  bridge 
over  the  Brandywine  Creek. 

The  School  Board  of  East  Pike  Run  Town- 
ship, according  to  advices  from  California, 
Pa.,  will  take  steps  to  secure  the  construction 
of  a  bridpc  over  Pike  Run  between  Daisy- 
town  and  Red  Hill. 

Plans  for  the  superstructure  of  the  pro- 
posed Seventh  St.  bridge  at  .\ltoona.  Pa., 
have  been  completed  by  F.  S.  Merrill.  Pitts- 
burgh, Pa.,  and  bids  for  the  work  will,  as 
-  mentioned  in  our  Feb.  28th  issue,  be  asked 
shortly.     Frans  Engstrom  is  City  Engineer. 

The  Mayor  has  approved  the  resolution  for 
the  plans  and  specifications  for  a  steel  bridge 
to  be  built  at  Hickory  St.,  connecting  11th  and 
17th  wards,  Scranton,  Pa. 

The  Countv  Commissioners  at  a  recent 
meeting  at  Harrisburg.  Pa.,  decided  to  assist 
Londonderrv  Township  in  constructing  a 
bridge  over  Iron  Creek  and  assume  half  the 
expense. 

\n  ordinance  has  been  introduced  into  the 
Citv  Council  of  Philadelphia,  Pa.,  authorizing 
the'  construction  of  new  bridges  over  the 
Philadelphia,  Baltimore  &  Washington  R.  R. 
at  6.5th  St  and  at"72d  St.  The  ordinance  also 
provided  that  the  railroad  pay  $40,000,  one- 
half  the  expense. 

At  a  recent  meeting  of  the  County  Commis- 
sioners at  West  Chester,  Pa.,  the  matter  of 
building  the  proposed  bridge  over  Chester 
River  at  Fifth  St.,  Chester,  Pa.,  was  dis- 
cussed. 

Commissioners  of  Luzerne  County,  Wilkes- 
barre.  Pa.,  have  employed  Oscar  C.  Thomp- 
son, Phoenixville,  Pa.,  to  examine  the  Water 
St.  bridge,  Pittston,  Pa.,  and  recommend  re- 
pairs necessary. 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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South  Dakota. 

It  has  been  decided  by  the  Coniniissioners 
of  Pennington  County.  Rapid  City,  S.  Dak..  ■ 
to  construct  two  bridges  over  the  Cheyenne 
River  in  the  near  future,  one  at  Creston  and 
the  other  at  Wasta.  Steps  will  immediately 
be  taken  to  call  for  a  special  election  to  vote 
for  bonds,  the  issue  of  which  will  amount  to 
about  $50,000.  As  planned  in  the  specifica- 
tions prepared  by  Engineer  Hartgering,  the 
Wasta  bridge  will  be  600  ft.  in  length,  with 
four  spans  of  150  ft.,  be  6  ft.  above  the  high- 
est known  water,  with  a  5  per  cent  approach 
110  ft.  long  at  the  west,  and  a  200  ft.  3%  per 
cent  grade  at  the  east  end.  The  bridge  will 
be  located  100  ft.  down  stream  below  the  P. 
R.  C.  bridge. 

Tennessee. 

Representatives  from  Eastern  .-Xrkansas  in 
convention  at  Memphis,  Tenn..  recently  passed 
resolutions  asking  an  amendment  of  the  bill 
for  the  construction  of  the  proposed  new  rail- 
road bridge  over  the  Mississippi  River,  to 
have  the  company  provide  wagon  ways  and 
trolley  tracks  and  approaches. 

At  a  conference  between  the  officials  of  the 
C.  N.  O.  &  T.  P.  and  the  N.  C.  &  St.  L.  rail- 
roads and  the  Commissioners  of  Chattanooga, 
Tenn..  the  plans  prepared  by  Wilbur  J.  Wat- 
son, Cleveland,  O.,  for  the  construction  of  the 
proposed  McCallie  Ave.  viaduct  w-as  approved 
and  the  engineer  instructed  to  advertise  for 
bids.  The  plans  call  for  a  concrete  arch  to 
cost  $126,000. 

Texas. 

The  Commissioners'  Court.  San  .-Vngelo, 
Texas,  has  been  petitioned  by  property  own- 
ers to  issue  $70,000  in  bonds  to  provide  funds 


for  the  construction  of  four  viaducts  over 
the  Concho  River  and  one  causeway. 

The  Commissioners  of  Tarrant  Lounly. 
Fort  Worth,  Texas,  have  appointed  an  ad- 
visory committee  to  act  with  the  commission 
regarding  the  expenditure  of  the  $1,800,000 
road  and  bridge  funds  recently  voted  by  the 
people  of  that  county. 

A  conference  was  recently  held  by  Mayor 
Fisher,  Galveston,  Texas,  with  general  man- 
agers of  the  Galveston  Terminal  lines  in  re- 
gard to  the  construction  of  a  viaduct  at  the 
3Tth  St.  railroad  crossing. 

Washington. 

®The  Board  of  Public  Works.  Seattle, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  the  proposed  overhead  foot 
bridge  at  Pike  St.  to  M.  C.  Heinemann.  2114 
E.  Gler  St.,  Seattle.  Wash.,  at  his  bid  of 
$7,065. 

The  City  Council  of  Tacoma,  Wash.,  has 
authorized  the  Commissioner  of  Light  & 
Water  to  proceed  with  the  construction  of  a 
bridge  to  carry  the  pipe  line  over  the  river 
at  McMillin.  An  underground  crossing  was 
also  under  consideration. 

Virginia. 

The  Townfields  Bridge  Co.,  Cape  Charles, 
Va.,  has  been  incorporated  with  a  capital 
stock  of  $5,000  and  proposes  the  operation  of 
a  toll  bridge  over  King's  creek  in  Northamp- 
ton County.  The  incorporators  are  G.  F. 
Parramore,  President;  G.  F.  Parramore,  Jr.,. 
Secretary ;  J.  V.  Morre  and  F.  Rucker  Wil- 
kins,  all  of  Cape  Charles,  Va. 

At  a  recent  meeting  of  the  Common  Coun- 
cil, Richmond,  Va.,  a  resolution  was  intro- 
duced   instructing    the    streets    committee    to 


obtain    plans    and    specifications    foJj 
James  River  bridge  to  replace  the  \   ,_ 
tare. 

Wisconsin. 

The  lowest  bid  received  by  Highu  i 
missioner  George  W.  Ubbelohde  fort 
struction  of  the  proposed  bridge  ov. 
boygan  River  in  the  western  part  oi  , 
of   Sheboygan   Falls  was  submited  tio;,. 
berg  Iron  Works,  Sheboygan,  Wis.,  i  ?■■ 

Soundings   and   estimates   of  the  ^t 
been    completed   by   the   city   enginei  c 
Crosse,  Wis.,  for  the  construction  oihf 
bridge    connecting    Isle    La    Plume  jtl, 
mainland  near  the   foot  of  Market  t.    ,, 
cost  is  estimated  at  about  $1,600.       |     i 

It  is  reported  that  the  Chicago,  ^'wauld 
&  St.  Paul  R.  R.  will  replace  the  olwoodi 
trestle  over  the  Yahara"  River  near  Sughtj 
Wis.,  with  a  new  concrete  structur  F 
King,  Milwaukee,  Wis.,  is  .-Xssistam  igi;  ' 
Canada. 

•J«Bids  will  be  received  until  noo  V 
13  by  A.  W.  Chapman,  County  Cle  I 
ville,  Ont,  for  furnishing  and  erent 
superstructures  of  one  110-ft.  high  tiis" 
one  100-ft.  high  truss  span,  one  d'x 
truss  span,  and  one  60- ft.  low  truss  sn. 
reinforced  concrete  floors,  all  in  aorc 
with  plans  and  specifications  of  Im 
Allen,   County  Engineer. 

®The  contract  for  furnishing  the  ce 
material  and  constructing  a  fender  or 
Redwood  bridge  has  been  awarded  F 
of  Control,  Winnipeg,  Man.,  to  Holr 
Winnipeg,  Man.,  at  $13,1.56.  Bids  wc 
Feb.  26.  M.  Peterson  is  Secretar  o: 
Board. 


i- 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANAIS 


Arkansas. 

•J«Bids  will  be  received  from  1  until  2  p.  m,. 
April  9,  bv  C.  B.  Bailey.  Engineer,  Wynne. 
Ark.,  for  the  construction  of  about  442,00ii 
cu.  yds.  of  levee  work.  The  work  is  de- 
signed as  floating  dredge  work  and  the  aver- 
age section  of  the  levee  is  as  follows :  Crown. 
4  ft;  height,  7  ft.;  slopes,  2:1.  The  total 
length  is  about  21  miles  and  the  work  lies 
on  the  west  side  of  Dunklin  County  and  is 
designed  to  prevent  the  overflow  of  the  St. 
Francis  River.  The  estimated  cost  is  15  cts. 
per  cu.  yd.,  which  includes  the  cost  of  clear- 
ing the  right  of  way.  Certified  check  for 
$3,500  made  payable  to  C.  B.  Bailey,  will  be 
required  from  each  bidder.  Map,  profile  and 
specifications  will  be  mailed  by  the  engineer 
to  prospective  bidders  upon  the  receipt  of  one 
dollar. 

Petition  has  been  filed  in  the  Jackson  Cir- 
cuit Court  at  Newport,  Ark.,  and  hearing  will 
be  held  on  March  23,  for  the  formation  of  a 
large  drainage  district  embracing  the  Over 
Cup  Slough  Basin,  in  Jackson  and^  Woodruff 
Counties.  The  contemolated  ditch  is  15  miles 
long,  starting  near  .\uvergne  at  the  head  of 
Over  Cup  Slough,  and  running  south  along 
the  Rock  Island  much  of  the  way,  to  the 
Woodruff  County  line  and  emptying  into 
-  Cache   River   below    Simmons'    Switch. 

California. 

•J*Bids  will  be  received  until  2  p.  m.,  March 
25,  by  Board  of  Directors  of  the  Turlock 
Irrigation  District.  .Anna  Sorensen.  Secretary. 
Turlock,  Calif.,  for  the  construction  of  lat- 
eral 5'/6  and  change  in  lateral  7.  Burton  Smith 
is  Engineer. 

Illinois. 

•^Bids  will  be  received  until  March  30  for 
tile  w-ork  in  Sub  District  No.  4  of  Drainage 
District  No.  2,  Pittirian,  111.  The  cost  of  the 
work  is  estimated  at  neanly  $23,000.  J.  W. 
Dappert,  Taylorville,   111.,   is   Engineer. 

Revised  plans  for  the  Wood  River  Drain- 
age  project  have   been   filed   in   the   Madison 


County  Court  at  Edwardsville  and  March  15 
has  been  set  as  the  time  for  hearing  ob- 
jections. The  plans  call  for  an  improvement 
to  cost  $185,000.  making  a  great  saving  over 
the  original  plans  offered  and  objected  to  by 
the  railroads  and  some  of  the  big  corpora- 
tions. The  new  plans  were  prepared  by  the 
engineers  of  the  railroad  companies,  and  pro- 
vide for  indefinite  extensions  of  the  project  if 
it  becomes  necessary. 

Iowa. 

All  bids  received  March  4  by  E.  M.  Callen- 
der,  Wright  County  Auditor,  Clarion,  la.,  for 
the  improvement  of  County  open  ditch  No. 
10,  Belmont  Township,  were  rejected.  It  is 
probable  that  the  work  may  not  be  readver- 
tised  for  several  months,  and  possibly  not  at 
all.  The  work  is  as  follows ;  Sec.  1,  950 
ft.  14  in.  average  cut  3.3  ft.;  Sec.  2,  500  ft. 
16  in.  average  cut  2.95  ft.;  Sec.  3,  400  ft.  18 
in.  average  cut  2.69  ft.;  Sec.  4,  1,200  ft.  20 
in.  average  cut  3.03  ft.:  Sec.  5,  500  ft.  22  in. 
average  cut  3.08  ft.;  Sec.  6,  4,000  ft.  24  in, 
average  cut  3.85  ft. ;  Sec.  7,  800  ft.  open  ditch. 
250  cu.  yds.  Bottom  of  open  ditch,  3  ft. : 
slope  of  sides,  1  to  1. 

Indiana. 

•J«Bids  will  be  received  until  11  a.  m..  March 
16,  by  County  Surveyor,  Valparaiso.  Ind.,  for 
the  construction  of  the  Weiler  Ditch,  includ- 
ing 1,195  ft.  of  6-in.,  3,784  ft.  of  8-in.,  1,.300 
ft.  of  10-in.,  11,023  ft.  of  12-in.,  1,000  ft.  of 
18-in.,  and  4.533  ft.  of  20-in.  drain  tile.  Ship- 
ping point,  Hurlburt,  on  the  Erie  R.  R.  Cer- 
tified check  for  $200  is  required  with  bids. 
G.  F.  Stinchfield  is  Engineer. 
Iowa. 

4*Bids  will  lie  received  until  2  p.  m..  April 
10,  by  Board  of  Clinton  County  Supervisors, 
Clinton,  la.,  for  the  construction  of  ditches 
and  tile  drains  in  Drainage  District  No.  11. 
F.  W.  Leedham,  Clinton,  la.,  is  County  Audi- 
tor and  Reuben  C.  Hart,  Clinton,  la.,  is 
County  Surveyor.  Official  advertisement  wil! 
be   found   elsewhere  in   this   issue. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Kansas. 

The  East  Side  Drainage  Distric' 
Lungstrom,  Secretary,  Topeka,  will  in 
dike  along  the  Shunganunga  Creek  m 
Vincwood  car  line  bridge  to  12th  ., 
peka,  a  distance  of  about  one  block,  a:oi 
the  ground  is  in  condition  to  be  woitd 

Louisiana. 

®Dameron  &  White,  New  Orleans, ' , 
been  awarded  the  contract  at  45  cts;e: 
yd.  for  the  building  of  the  South  Bit 
to  Protection  levee,  about  25,000  cu.  d; 
East  Baton  Rouge  Parish,  La.,  Mis 
River,  left  bank,  for  the  Pontchartra  I 
District. 

®Eskald  &  .\lexander.  New  Orle:;. 
have  been  awarded  the  contract  at  ^''i' 
constructing  a, lock  with  concrete  wal  ii 
Inland  Waterway  between  Vermilion  y 
White  Lake,  for  the  U.  S.  Governmef 

©Joseph    Messina,    Donaldsonville.    .,  I>j 
been  awarded  a  contract  to  build  a  dr;e 
for    the   Bayou-  Nolan    Drainage   Disci 
West  Baton  Rouge  and  Iberville  Par  <; 

The  Surburban  Realty  Co.,  New  '!' 
La.,  has  sold  $200,00  of  bonds  part  i 
proceeds  of  which  will  be  used  to  payji 
drainage  of  some  7,000  acres  of  Ian  ir. 
Charles  Parish.  Work  is  to  be  staid 
mediately. 

Michigan. 

^Plans  and  specifications  are  on  lint 
office  of  Engineering  &  Contracti.n'c !'' 
Dearborn  St..  Chicago,  111.,  for  the  cs: 
tion   of   the    Toll   Gate   drain.     Bids  i 
work  will  be  opened  March  23  by  VV  c; 
Carven,     Drain     Commissioner     of     ?' 
County,  Mich.     Official  advertisement  t 
work   appeared   in  our  issues  of  Feb. ' 
March  6.     This  consists  in  laving  of    ■' 
of  48-in.,  .3,330  ft.  of  30-in.,  and  3,4.3ii 
24-in.  reinforced  concrete  pipe,  1,300  tit 
in.  sewer  pipe ;   910   ft.  of   12-in.  and  '' 
of  8-in.  drain  tile.     It  also  includes  t  > 
struction  of  33  manholes  and  6  catcli ' ' 
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will  average  as    follows :     -IS-in. 

30-in.  pipe.  14.83  ft. ;  24-111.  pipe, 
-'  12  and  8-in.  tile,  6.26  ft.  AH 
;^tinss  and  other  appurtenances 
■  hed  the  contractor  on  the  ground 

Commissioner. 

be  received  until  10  a.  m.,  Aprii 

if  County  Road  Commissioners, 

Chairman,  Bessemer,  Mich.,  for 
c  necessary   labor   and   material 

brubbing.  grading  and  ditching 
if  road.     The  work  will  include 

approximate  quantities :  ISO.OOO 
irt;  •5.5,0OO  sqs.  of  grubbing;  270 
ring.  Specifications  are  on  file  at 
H.  -A.  Harper,  Engineer,  Besse- 
Official  advertisement  will  be 
ere  in  this  issue. 

:  be  received  until  8  p.  m.,  March 

B»'d  of  Public  Works,  Grand  Rapids. 

t"   straightening   channel    of    Plaster 

on  Burton  and  Clyde  Park  Aves., 

ructure  for  two  highway  bridges 

:i   and   erection    of   two   bridges. 

the  plan?  and  specifications  on 
,0  of  the  Board.     E.  H.  Christ  is 

Minnesota. 

If  ihler  Contracting  Co.,  Little  Falls, 
'"en  awarded  a  contract  at  $1-5,680 
ng  County  Ditch  No.  11,  bids  for 
ipened  March  .5  bv  S.  G.  Ber- 
Auditor,  Roseau.  Minn.  The 
r  .>bout  17%  miles  of  ditches 
ut    110,62.5   cu.   yds.   of    excava- 

'  Court  of  Marshall  County  has 
mary  hearing  in  the  matter  of 
!  No.  27  and  has  apoointed  an 
lake  a  survey  of  the  proposed 
V  Lundgren.  Warren,  Minn.,  is 

lie  received  until  3  p.  m.,  March 
i  3.  Lemire.  County  Auditor.  Aitkin, 
(  the  construction  of  Judicial  Ditch 
,  eluding  4,322  ft.  of  main  ditch  and 
t.'f  laterals.     It  will  be  all  clay  tile 

Ijvill  be  received  until  2  p.  m.,  .\pril 
•  -  \iiditor,  St.  Paul,  Minn.,  for  the 
;  the  Mustinka  River  State 
_.-.rse  County,  Minn,  involving  the 
tm  of  13  miles  of  main  outlet  ditch 
\  "  cu.  vds.  of  excavation.    The  work 


-461  cu.  yds.  o;  cxoavaiicii.  I' 
1756  University  Ave.  S;.  Pn:! 
gineer  in  charge 

Mississippi. 
®H.   G.    Haluck.    0;.k    !'a;-k. 
awarded  the  contr.ici  at  11.4  c:>. 
constructing  a   drainago 
Creek  Drainage  Distric 


ill.   has   been 

icr  cu.  yd.  for 

anal    for   the '  Black 

The  work  amounts 


to  about  144.t"i0  cu.  vdv  and  bids  for  doing 
It  were  opened  March  •">  at  Lexington,  Miss. 
R.  H.  &  G.  .-\.  McWilliams,  2iS  H.  Jackson 
Blvd.,  Chicago,  111.,  have  been  awarded  the 
contract  at  .".4t»  ct.~.  per  cu.  vd.  for  digging 
about  22  miles  of  open  ditche>'  for  the  Drain- 
age Commission  of  Sunflower  County.  Miss. 
The  work  includes  about  7.jii,itOii  cu.'yds.  of 
excavation.  Bids  were  opene.l  March  -5  bv 
D.  M.  Quinn.  Indianola,  Miss. 

Missouri. 

•|«Bids  will  be  received  until  2  p.  m.,  Marcli 
15,  by  Julius  Pitzman,  615  Chestnut  St.,  St. 
Louis,  Mo.,  Engineer  in  Charge,  for  grading 
60  acres  of  land  west  of  Forest  Park  and 
south  of  the  Washington  University,  Exca- 
vation amounts  to  about  3.50,00i>  cu.  yds. ; 
2,500  cu.  yds.  must  be  moved  each  working 
day.  Work  may  be  divided  amongst  three 
or  four  contractors  if  desired.  Deposit  of 
$1,000  required  with  bids  for  tlie  entire  work, 
or  $500  with  bids  for  any  portion  thereof.  Bids 
will  be  opened  at  the  Title  Guarantv  Trust 
Co..  ^larch  15. 

^•Bids  will  be  received  until  10  a.  m..  March 
21,  by  W.  E.  Roy.  Secretary.  Valley  Drain- 
age District,  Shelby  County.  Mo.'  P.  O. 
Hagers  Grove,  Mo.,  for  the  excavation  of  the 
main  canal. 

Nebraska. 

Bids  were  onened  Feb.  29  at  the  office  of  the 
U.  S.  Reclamation  Service.  ^Mitchell,  Neb.,  for 
the  construction  of  Dam  No.  3  of  the  North 
Platte  project,  of  which  .Andrew  Weiss, 
Mitchell,  is  Project  Engineer.  The  bids  re- 
ceived in  the  work  were  as  follows :  {I) 
standing  for  bid  of  Bartlett  &  Kling,  Cedar 
Rapids,  la. ;  (2)  for  M.  A.  Wogan,  Denver, 
Colo.;  (3)  Philips  Construction  Co.,  and  Wm. 
O'Gara.  Denver,  Colo.;  (4)  Kilpatrick  Bros. 
&  Collins  Construction  Co.,  Beatrice,  Neb. ; 
(5)  Manev  Bros.  &  Co.,  Oklahoma  Qty, 
Okla. ;  (G)"Mc.\rthur  Bros.  Co.,  Chicago.  111.: 
(7)  W.  O.  &  S.  B.  Morrison.  Denver,  Colo., 
and  (S)  John  L.  Mullen,  Lincoln,  Neb. 


J.   McCauley,       N.    V.      Official   advertisement    will   be    found 
Minn.,  is  En-      elsewhere   in   tliis   issue. 

Ohio. 
Recommendation  has  been  made  to  the  City 
Council  of  Dayton,  O..  that  immediate  action 
be  taken  to  authorize  bonds  for  the  work  of 
>traiKhtening  the  Great  Miami  River  below 
Washington  St.  The  estimated  cost  of  the 
work  is  $4.50.000,  of  which  $254,100  would  be 
for  changing  tlie  channel  and  building  levees, 
this  work  requiring  the  handling  of  l,210j)00 
cu.  vds.  of  earth.  Gaylord  Cummin  is  City 
Engineer. 

Memphis,  Tenn.,  and  Vicinity. 

(regllar    CORRESPOXHE.NCE.  I 

®"Cap'n  John"  Prescott  of  Memphis  an- 
nounces that  he  has  secured  contract  for  the 
construction  of  about  90.000  yds,  of  gravel 
roadway  in  Lee  County,  Miss.,  near  Tupelo. 
This  is  a  very  difficult  piece  of  work,  the  haul 
on  gravel  running  as  high  in  some  places  as 
ten  miles,  and  averaging  about  two  or  three 
miles.  It  is  said  that  one  contractor  has  al- 
ready ".gone  broke"  on  this  job,  but  "Cap'n 
John"  says  that  he  will  pull  out  of  it  all  O.  K. 
with  money  in  his  jeans.  He  states  that  he 
will  put  his  outfit,  which  he  states  is  "small 
but  sweet,"  on  the  work,  and  will  also  employ 
additional  teams  to  bring  the  total  up  to  about 
100  teams,  and  then  will  rush  the  work.  At 
present  Mr.  Prescott  is  fmishing  up  one  or 
two  contracts  in  Memphis,  and  says  that 
Spring  will  be  open  good  before  he  will  be 
able  to  start  on  his  new  work. 

Word  comes  from  levee  builders  up  and 
down  the  river  that  now.  when  the  weather 
shows  a  few  signs  of  clearing  up  enough  to 
work,  the  river  jumps  so  high  that  they  will 
liave  to  hustle  to  keep  from  getting  wet.  if 
the  rise  continues.  At  present,  it  has  reached 
the  flood  stage  at  Memphis,  and  shows  signs 
of  going  some  higher,  what  with  the  heavy 
rains  of  the  past  few  days,  and  the  melting 
snow  and  ice  up  North. 

Bill  Beach  wants  to  make  connections  with 
some  .good  construction  firm.  He  has  lately 
been  working  for  Billy  Bryan  at  the  latter's 
gravel  pit  and  can  be  reached  at  Billy's  office. 
Bill  is  an  old  levee  builder. 

It  is  proposed  by  Dunklin  County  Drainage 
District  No.  25  to  build  a  levee  across  the 
Dunklin  County  cut-off.  which  connects  the 
St.  FVancis  and  the  Varnev  River.    This  levee 
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(8) 
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cellent  floating  dredge  job  suitable 
i-yd.  machine.  Further  information 
Jtained  of  George  A.  Ralph.  St.  Paul, 
ate  Drainage  Engineer.  Official  ad- 
nt  win  be   found   elsewhere   in  this 

will  be  received  until  3  p.  m.,  March 
hn  B.  Lemire,  County  Auditor,  Ait- 
n.,  for  the  construction  of  Judicial 
>.  2,  including  about  43  miles  of  main 
al  ditches  and  involving  about  582.- 


New  York. 

^•Bids  will  be  received  until  11  a.  m.,  March 
28,  bv  Commissioner  of  Public  Works,  Room 
5  Municipal  BIdg..  Buffalo,  N.  Y.,  for  the 
completion  of  the  improvement  of  Section 
2-A  of  the  Buffalo  River  and  Cazenovia  Creek 
Improvement,  comprising  1,-500,000  cu.  yds.  of 
earth  excavation  and  some  pile  protection. 
Plans  and  specifications  are  on  file  with 
George  H.  Newton.  Deputy  Engineer  Com- 
missioner. Room   7  Municipal   Bldg.,   Buffalo, 


will  turn  all  river  traffic  away  from  the  Dunk- 
lin cut-off.  and  boats  will  have  to  travel  the 
main  stream  of  the  St.  F'rancis  River.  The 
Drainage  Commissioners,  however,  contend 
that  this  will  be  more  than  offset  by  the  ad- 
vantages of  having  this  country  protected. 
Maj.  Clarke  S.  Smith  has  called  a  meeting 
to  be  held  at  the  court  house  of  Kennet,  Mo., 
on  March  20th,  at  10  o'clock,  when  the  matter 
will  be  thoroughly  gone  over,  and  it  is  pre- 
sumed that  the   levee   will   be  constructed. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  N.  C.  &  St.  L.  R.  R.  will  shortly  build 
a  subway  where  their  tracks  cross  the  park- 
way near  Overton  Park.  The  Park  Commis- 
sioner and  officers  of  the  N.  C.  have  perfected 
arrangements  whereby  the  railroad  company 
will  construct  the  subway,  while  the  Park 
Commission  will  bear  the  cost  of  grading  and 
all  ornamental  work.  Mr.  J.  A.  Omberg,  Jr.. 
Memphis,  was  appointed  to  close  up  the  mat- 
ter. 

At  a  meeting  of  the  Builders'  E-xchange, 
recently.  President  C.  R.  Miller  introduced  a 
resolution  providing  that  in  future  when  bids 
are  received  by  architects  for  the  construc- 
tion of  buildings,  these  bids  shall  be  opened 
in  the  presence  of  the  general  contractors 
who  have  a  bid  in  on  the  work.  It  was  also 
decided  that  when  their  bid  was  accepted,  the 
successful  contractor  shall  immediately  notify 
his  subs,  it  he  does  not  propose  to  do  the 
work  himself.  A  committee  was  appointed  by 
President  Miller  to  confer  with  the  architects, 
and  reach  some  agreement  regarding  the  mat- 
ter under  discussion. 

Officials  of  the  Bank  of  Commerce  &  Trust 
Co.  announce  that  they  will  shortly  construct 
a  new  building  adjoining  their  present  head- 
quarters, and  which  will  be  constructed  on 
the  same  plans  as  the  present  building,  there 
by  increasing  their  office  space.  This  building 
will  be  seventeen  stories  high,  constructed  of 
terra  cotta.  and  modern  in  every  respect. 
When  completed  it  will  give  the  effect  of  twin 
skyscrapers.  In  order  to  construct  the  addi- 
tion, the  old  Leuhrman  Hotel,  a  landmark  of 
IMemphis.  will  be  torn  down,  and  it  is  said  that 
a  new  record  in  putting  up  a  big  building  will 
be  made  in  IMemphis.  Cost  will  be  about 
$500,000. 

The  past  week  has  been  one  of  rain  and 
bad  weather  and  but  little  progress  has  been 
made  on  work  under  way  in  this  territory. 
Levee  operations  have  been  all  shut  down, 
so  the  boys  who  are  building  the  dikes  near 
Memphis  report,  and  the  same  news  has  been 
coming  in  all  week  from  the  little  railroad 
work  that  is  being  done  contingent  to  these 
headquarters.  Street  work  has  perhaps  been 
the  most  seriously  hampered ;  one  large  street 
builder  remarked"  that  never  before  in  his 
long  career  did  a  week  pass  without  his  being 
able  to  at  least  do  a  little  work,  but  that  dur- 
ing the  week  just  ended  he  never  turned  a 
spade.  The  Rayburn  Ave.  subway,  the  first 
of  the  series  being  built  in  Memphis,  was 
seriously  inconvenienced  by  the  wet  weather, 
the  banks  having  "sluffed"  into  the  excavated 
street  and  the  railroad  companies  will  now 
have  to  take  out  the  excess  material  at  a  great 
expense  and  on  account  of  the  condition  of 
the  material  there  is  no  telling  how  long  it 
will  have  to  dry  before  being  handled.  Chief 
Engineer  Shultz  had  some  planks  placed 
against  the  walls  as  a  further  protection  and 
no  doubt  no  more  dirt  will  now  cave  into  the 
street. 

It  is  reported  on  good  authority  that  the 
Illinois  Central  has  sent  four  surveying  par- 
ties out  from  Haleyville,  Ala.,  to  complete 
the  details  of  the  line  to  Birmingham,  and  as 
soon  as  profiles  can  be  prepared,  bids  on  the 
work  will  be  asked  for  and  construction 
started  at  once.  The  Haleyville-Birmingham 
line  has  often  been  talked  of  by  Illinois  Cen- 
tral officials ;  much  of  the  territory  has  al- 
ready been  gone  over  by  their  engineers  and 
there  remains  but  little  of  the  total  7.5  miles 
to  be  detailed  preparatory  to  the  compilation 
of  profiles.  It  seems  reasonable  that  the  I.  C. 
would  now  want  to  begin  early  construction 
on  this  line  on  account  of  the  fact  that  the 
Frisco  and  L.  &  N.  have  just  perfected  an 
arrangement  whereby  the  former  road  cannot 
only  enter  New  Orleans  but  can  make  a  strong 
bid  for  the  Mississippi  and  Florida  coast  busi- 
ness which  has  heretofore  been  considered  the 
property  of  the  Illinois  Central  and  its  branch 
road,  the  Georgia  Central.  By  entering  Bir- 
mingham from  Memphis  over  its  own  rails, 
as  the  new  line  will  enable  the  I.  C.  to  do, 
and  further  will  furnish  a  shorter  and  quicker 
road  than  the  Frisco  has,  the  former  system 
will  he  able  to  hold  its  own,  or  perhaps  have 


an  advantage  of  the  other  roads  in  competi- 
tion for  the  Panama  Canal  business.  So  aside 
from  the  statement  which  has  been  made  to 
the  reporter  of  Engi.n'Eering  &  Coxtr.acting 
by  one  who  knows  whereof  he  speaks  in  I.  C. 
matters,  the  contractors  in  this  section  all 
state  that  it  is  reasonable  to  expect  the  road 
to  start  construction  as  soon  as  possible,  for 
over  a  year  will  be  consumed  on  the  contract 
after  the  actual  work  has  once  begun.  One 
contractor  estimated  the  total  yardage  on  the 
new  line  to  be  about  5,000,000  cu.  yds.,  the 
greater  part  of  which  will  be  rock  and  steam 
shovel  work.  Then  a  great  deal  of  choice 
team  work,  both  grader  and  wheeler,  will  be 
encountered.  Referring  to  the  new  line,  one 
contractor  remarked :  "Los  a  mercy !  I  can 
jus'  hear  those  big  bulleys  smackin'  their  lips 
for  that  contract !" 

T.  J.  Foley,  Assistant  General  Manager  of 
the  Illinois  Central,  was  in  Memphis  all  last 
week  in  an  endeavor  to  perfect  a  new  work- 
ing arrangement  with  the  conductors  of  the 
Y.  &  M.  V.  R.  R.  While  in  Memphis  Mr. 
Foley  had  nothing  to  say  regarding  new  work 
of  his  company,  the  latter  coming  directly  un- 
der the  head  of  Mr.  Park,  the  vice-president. 

When  the  local  levee  builders  learned  of 
the  desire  of  Senator  Gallinger  of  New 
Hampshire  to  discontinue  the  building  of 
levees  along  the  Mississippi  River  by  the  gov- 
ernment, many  were  considerably  worried,  for 
it  would  not  be  a  hard  matter,  they  claimed, 
to  persuade  the  uninitiated  northern  and  east- 
ern representatives  to  believe  that  levees  were 
not  really  a  good  thing  for  the  southern  ter- 
ritory and  that  they  did  not  forward  the  in- 
terest of  navigation,  under  which  law  they 
are  built.  But  there  are  many  sound  minded 
contractors  who  think  that  the  United  States 
will  always  keep  up  the  levees  on  which  so 
much  money  has  already  been  expended;  no 
United  States  engineer  will  ever  say  that  they 
are  a  detriment  to  the  land  and  many  will 
contend  that  they  not  only  prove  a  land  pro- 
tection, but  by  preventing  the  caving  of  banks 
they  assist  the  government  in  maintaining  at 
all  seasons  of  the  year  a  navigable  channel, 
which  before  the  levees  were  built  was  im- 
possible to  a  very  great  extent.  Some  of  the 
choicest  literature  on  levee  construction  has 
been  furnished  by  army  engineers  and  it 
would  be  a  hard  matter  to  find  an  opinion 
which  was  not  in  hearty  favor  of  the  building 
of  new  dikes  and  the  maintenance  of  those 
already  constructed.  Thus,  if  congress  were 
to  accept  the  opinion  of  the  army  engineers 
regarding  the  value  of  levees,  there  is  little 
doubt  but  what  Senator  Gallinger's  resolu- 
tion would  meet  with  disapproval  and  final 
defeat.  Then,  too,  the  southern  representa- 
tives would  doubtlessly  join  as  a  body  to  com- 
bat the  abandonment  of  the  levee  system  and 
after  all  the  arguments  had  been  produced 
the  chances  are  that  the  levees  would  receive 
a  big  boost  instead  of  a  blow.  But,  even 
though  the  government  would  discontinue  the 
levee  construction,  on  any  ground,  the  various 
state  and  county  levee  boards  along  the  Mis- 
sissippi could  not  afford  to  drop  the -work  and 
leave  uncompleted  so  many  miles  of  bank  pro- 
tection as  exists  at  present.  It  would  be  a 
hard  matter  indeed  to  persuade  or  convince 
the  southern  farmer  that  a  levee  is  of  no 
value  to  his  land ;  too  many  cotton  crops  have 
been  raised  with  water  10  feet  against  the 
dike  protecting  his  plantation  to  make  him 
sit  up  and  take  notice  to  such  line  of  talk. 
He  has  seen  the  damage  wrought  by  the 
breaking  of  an  embankment,  when  a  "whole 
season's. planting  has  been  wiped  out  in  a  few 
hours.  He  has  looked  over  unprotected  land, 
cut  deep  with  fissures  and  covered  with  drift- 
wood, valueless  for  anything  but  a  breeding 
place  of  malaria  and  mosquitoes,  after  the 
Spring  floods  of  the  Mississippi  had  receded, 
and  later  he  has  seen  this  land  after  a  levee 
had  been  built  in  front,  bloom  into  a  well 
cultivated  plantation  on  which  a  bale  of  cot- 
ton to  the  acre  could  be  raised.  One  state 
levee  engineer  pointed  out  that  at  the  present 
time  more  than  half  of  the  levee  work  alon^ 
the  Mississippi  River  is  paid  for  and  carried 


on  by  state  boards,  the  cost  of  wl 
in  turn  by  the  farmers  and  not  Uh,  ^j; 
ernmcut,  and  that  conditions  wol  i,/. 
changed  even  though  the  United  Lt„j5 
cided  to  do  no  further  levee  wol  Bji 
must  not  be  denied  that  the  goveLS^ 
pends  a  vast  sum  yearly  on  le^  ^J 
otherwise  would  have  to  be  bornlbv  aJ 
one  else  and  the  resources  whiclkj  S 
engineers  possess  in  this  line  areLj^ 
by  the  state  boards.  Coupled  wit][h|fl 
building,  the  government  carries  oL  A 
of  revetment  work  which  not  on  d*i 
the  banks  of  the  river,  but  prov  » ifl 
source  of  strength  to  the  levees  bnsf 
This  latter  advantage,  of  course, !  njt  j 
joyed  by  the  State  Levee  Boards.        ', 

"Sam  Bush  was  in  town  last  weejfrom  ( 
Red    River    levee    work    at     Texama   K 
Sam  says  he  has  over  400  teams  '  tlie'li 
and  that  everybody  is  making  goomDm^ 
However,   the   contractors   are  looW  : 
rise  in  Red  River  soon  and  are  b(ni 
prepare  for  that  emergency,  for  ac.rc 
Sam,    Red    River   comes   up   in  tw/e 
and  without  warning  and  in  that  sp;;, 
can    float    away    the    "whole   count!" 
says    there   is    no   danger   of  his  oiit 
floated  away,  for  he  has  selected  a  ';  i 
ground   on  which  he  will  herd  histo 
place  his  plunder.     Sam  is  lookingut 
good  foreman  to  take  charge  of  liiw 

Pat  Madden,  of  old  time  levcb 
fame,  is  hard  at  work  on  the  Red  l.-c 
and  from  noises  that  emanate  from  S( 
piling  up  dirt  at  a  great  rate.  Paivi 
haps  go  back  to  the  Rock  Island  tr. 
Kent,  Ark.,  when  he  finishes  his  h^e 

®Lee  McCanlis  has  taken  a  corj 
grading  the  Harbert  Avenue  Sub-'MS 
Memphis  and  as  soon  as  tliis  contct 
his  hands  will  get  into  the  street  pa ig 
Lee  says  there  are  about  50,000  c  v 
grading  in  his   present  contract. 

Beverley  Turner  has  placed  his  a 
the  Rayburn  Ave.  subway  propoae 
Chief  Engineer  Shultz,  working  tir. 
much  per  day.  Bev  says  while  the  ^i 
hard  and  the  ground  in  bad  coiij- 
managed  to  make  feed  for  his  mulenvl 
more  than  riiany  of  the  boys  have  or 
bad  weather. 

Old  Poke  Roper  is  preparing  to  nii 
erations   on   his   Union    Ave.   contr;. 
embraces   about   10,000   cu.   yds.    ofgi 
Poke   says   never  before   has  he  se 
bad  winter  and  never  before,  eitht  : 
had  such  a  little  amount  of  dirt  to  io. 
then  not  be  able  to  do  it  within  fivir 
which  time  he  has  been  trving  to  fini 
Ave. 

Pat  McCadden  has  just  returned) 
phis  from  an  inspection  of  the  L.  ^\' 
near  Birmingham,  Ala.  Pat  has  n(  J 
whether  or  not  he  will  move  his  out  r 
of  that  work,  for  he  says  he  has  a  gd 
and  it  will  take  good  work  to  satij 

Mike   Roach   is   in   the  West  lool-g 
various  interests  of  his  firm.     Mike  il 
Ft.  Worth  before  his  return  to  Meili) 
see  how  the  paving  concern  is  doing  tin  . 
ter  place. 

®Mike    Larkin    was    awarded   theo-"' 
for  paving  Mulberry  St.  in  Memphis    '. 
6th,  tlie  material  to  be  used  being  wd 
Although  the  Memphis  Asphalt  &  Ting  I 
were   the   low   bidders  by  approxim?ly  $ 
COO  for  asphalt,  alternate  bids  being  ilo 
City  Engineer  Weatherford  took  th  if 
that^  Mulberry   St.   would  have  to  m^ 
ceptionally  heavy  traffic  on  account    i 
ing  the  only  good  outlet  from  the  Viu  -■ 
tion  just  finished  and  that  asphalt  vjW  r 
stand  up  under  the  unusual  strain.  lo-i 
the  property  owners  agreed  with  the  i'] 
gineer    and    asked   that    he   accept  1 
block  bid. 

On  March  7,  Chancellor  Heiskell  ssolv 
the  injunction  against  the  asphalt  pla  ' 
Roach-Manigan  Paving  Co.  on  the^r 
that  it  was  not  a  public  nuisance  and  ■'■ 
it  might  now  operate  in  its  presents 
without  further  interruption.   This  si  ^." 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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sM  by  thf  property  owners  in  Snow-, 

(cle,  one  of  the  fashionable  residence 

of'  Memphis,    sought    to    enjoin    the 

ompany    from    operating    its    asphalt 

the  ground  that  the   fumes  emanat- 

1   the"  asphalt    were    a    detriment    to 

lat  the  smoke  was  obnoxious  and  the 

E  "isource  of   worry.     Inasmuch   as   the 

J  one  likely  to  come  up  in  any  city 

r,.  .phalt  paving  was   being   carried   on, 

■  and  foreign  contractors  lent  their 

Roach-Manigan  Co.,  and  the  case 

li,     contested,  some  of  the  best  lawyers 

le^iuth  being  employed.     The  Chancellor 

'      n'ter  under   ennvideration    for   over 


a  month  and  fnially  decided  in  favor  of  the 
Roach-M-ini:^an  i\i\ni-  Co.  lie  maintained 
that  if  he  forced  the  plant  to  move  to  another 
location,  otlicr  iH-i.ple  would  have  to  smell  the 
fumes  and  undergo  the  same  inconvenience 
that  the  present  propcrtv  owners  w^ere  ob- 
jecting to;  that  the  plant  must  be  close  to 
town  so  tlie  asphalt  would  be  hot  when  laid 
and  not  have  chance  to  cool  olT  on  account 
of  a  long  haul  and  that  the  contractors  had 
taken  the  work  with  the  view  of  their  plant 
being  eonvemeiuly  situated  to  the  streets  on 
which  the  material  was  to  be  laid.  If  the 
property  owners  felt  they  had  sustained  dam- 
ages on  account  of  ihr  (..mn-.;  m-  '  —  •'■  ■    thev 


could  seek  redress  in  a  court  of  justice,  but 
that  he  could  not  enjoin  the  plant  from  carry- 
ing on  its  operations. 

Texas. 

+Bids  will  be  received  until  March  18,  by 
John  M.  Murch.  County  Auditor,  Galveston. 
Texas  for  ditcli  work  near  Hitchcock,  in- 
volving approximately  10,900  cu.  yds.  of  ma- 
terial. Plans  and  specifications  are  on  file 
with  the  auditor.  A  certified  check  for  $100 
must  be  filed  with  each  bid. 

®The  Clark  Land  Co.,  according  to  advices 
from  Roswell,  Tex.,  has  awarded  the  contract 
to  Irwin  &  Sons  for  a  concrete  dam  to  be  built 
near  Red   Rluff. 


WATER-WORKS 


Alabama. 

elecatur  Water  Supply  Co.  of  Alabama 
itl  incorporated,  as  noted  in  our  Feb. 
3si,  does  not  contemplate  making  any 
•g  lents  or  additions  in  the  near  future. 
J  lamilton.  American  Trust  &  Savings 
;.  irmingham,  Ala.,  is  Treasurer  of  the 

;  ted  the  citizens  of  Stevenson,  Ala., 

i   voted  the   issuance   of   bonds   to 

of  $14,000  for   the  installation  of 

!    waterworks.      J.    K.    Shofuer   is 

Arizona. 

le  )wn  of  Nogales,  Ariz.,  has  purchased 
»■  Tworks  system  operated  in  that  town 
J  .nsideration  of  $60,000.  S.  M.  Frank- 
f  ucson,  .\riz.,  represented  the  Nogales 

California. 

fj  city  of  Lindsay,  Calif.,  on  Feb.  20 
d  the  contract  for  the  installation  of 
It  works  system  to  Chambers  &  Heafey 
);iand,  Calif.  Plans  and  specifications 
'  cpared  by  Consulting  Engineer  Ned 
3  er  of   Lindsay. 

Kjloard  of  Trustees  of  Santa  Ana,  Calif., 
li  decided  to  ask  for  bids  for  the  con- 
It  1  of  an  au.Kiliary  water  system.  .■X 
rt:  reservoir  and  cast-iron  mains  will  be 

icily  of  Red  Bluff,  Calif.,  contemplates 
hiing  the  water  system  of  the  Antelope 
eiCo.,  at  present  operating  in  that  city, 
it  McAllister  and  Emil  Engelcke  of  San 
itco,  are  directors  of  the  company.  W. 
,iing  is  City  Engineer. 
ijDiego.  Calif.,  has  passed  an  ordinance 
ing  for  an  issue  of  $1,000,000  municipal 
I  inent  bonds. 

Colorado. 

1,  iiiestion  of  bonding  the  town  of  Milli- 
i-ilo.,  for  a  waterworks  system  will  be 
Ijitted  at  the  coming  election.  It  is  pro- 
o.o  issue  $1.5,000   in   bonds    for  artesian 

Delaware. 

1  Georgetown,  Del.,  water  plant,  which 
jit  to  be  disposed  of  at  public  sale,  has 
jppraised  at  $25,000.  A  movement  is 
^way  for  the  acquisition  of  the  plant  by 

\  n 

Florida. 

,  !s  will  be  received  until  noon,  May  20, 
(  Trustees  of  City  Bonds.  Titusville,  Fla., 
']■  construction  of  a  water  works  system 
|e  city,  including  pumping  station,  ele- 
reservoir,  water  mains,  fire  hydrants, 
I'lant  to  to  be  complete.  George  M.  Rob- 
I  Chairman  of  the  Trustees.  Official  ad- 
I  nicnt  will  be    found    elsewhere    in    this 

Board  of  Bond  Trustees  of  Live  Oak, 
t  is  reported,  has  decided  to  authorize 
litional  issue  of  $3,000  in  bonds  to  equip 
ty  waterworks  with  electric  motors  and 
necessary  machinery. 


Georgia. 

The  City  Council  of  .\ugusta,  Ga..  has 
called  a  special  election  for  the  purpose  .of 
voting  on  the  proposition  to  bond  the  city 
for  public  improvements.  It  is  proposed  to 
improve  the  waterworks,  protect  the  river  and 
erect  a  new  city  hospital.  The  estimated  cost 
of  the  improvements  is  $400,000.  The  election 
will   be   held   in   .-Xpril. 

The  citizens  of  W'higham,  Ga.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $12,000  for  waterworks  improve- 
ments and  for  the  construction  of  an  electric 
light  plant. 

The  citizens  of  Meigs,  Ga.,  at  a  recent  elec- 
tion, voted  the  issuance  of  bonds  in  the  sum 
of    $1."),000    for    waterworks.   - 

Idaho. 

®The  A.  C.  Bird  Co.,  of  Salt  Lake  City, 
Utah,  has  been  awarded  the  contract  by  the 
city  of  Preston,  Ida.,  for  the  construction  of 
a  municipal  water  system  for  $57,827.  The 
system  will  contain  21  miles  of  pipes,  seven 
of  which  will  be  within  the  city  limits  and 
covering  a  large  portion  of  the  city.  The 
source  of  supply  is  a  spring  14  miles  from  the 
the  city  in  the  mountain.  The  company  also 
purchased  the  $75,000  bonds  issued  for  the 
improvement.  C.  II.  Green  of  Spokane, 
Wash.,  is  Engineer.     Contract  was  let  Feb.  24. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  March 
30,  by  Fire  and  Water  Committee.  C.  W.  Sny- 
der, Chairman,  Canton,  111.,  for  the  construc- 
tion and  erection  upon  foundation  at  the  Ave. 
D  pumping  station  in  the  city  of  Canton,  of  a 
pumping  engine  of  the  Meyer  valve  gear  type, 
compound  condensing,  high  duty  fly  wheel 
type.     C.  R.  Beam  is  City  Engineer. 

•I«Bids  will  be  received  until  2  p.  m..  March 
30,  by  Fire  and  Water  Committee,  C.  W.  Sny'- 
der.  Chairman,  Canton,  111.,  for  the  construc- 
tion at  Ave.  D  pumping  station  in  the  city  of 
Canton  of  two  150  h.  p.  horizontal  water  tube 
boilers.  Specifications  may  be  obtained  of 
Joseph  Waugh,  City  Clerk.  C.  R.  Beam  is 
City  Engineer. 

The  City  Council  of  Evanston,  111.,  has 
amended  its  annual  budget  to  include  an  ap- 
propriation of  $150,000  for  a  new  filtration 
plant.  A  bond  issue  will  shortly  be  held  to 
vote  bonds  to  this  amount  for  the  improve- 
ment. 

The  Alton  Wa-ter  Co.,  .AUon,  111.,  has  en- 
gaged Chester  &  Fleming,  Consulting  Engi- 
neers, Union  Bank  Bldg.,  Pittsburgh,  Pa.,  to 
prepare  plans  and  specifications  for  additional 
sedimentation  capacity. 

Plans  and  specifications  are  being  prepared 
for  a  complete  water  supply  system  and  a 
sewer  system  and  sewage  disposal  plant  for 
the  city  of  Ashton,  111.,  estimated  to  cost  $75,- 
000.  The  Aetna  Engineering  Bureau,  17  N. 
La  Salle  St.,  Chicago,  111,  are  Engineers. 
Iowa. 

<|»Bids  w-ill  be  received  until  about  March 
20,  bv  Perry  Town  Lot  &  Improvement  Co., 
Perry,  la.,  for  the  construction  of  about  9,.300 


ft.  of  4-in.  water  mains  to  be  laid  on  the  addi- 
tions owned  and  being  improved  by  the  com- 
pany at  Perry.  Charles  E.  Wilson,  Perry,  la., 
is  Secretary  and  Engineer. 

Kansas. 

®The  Neptune  Meter  Co.  has  been  awarded 
the  contract  by  the  Board  of  Water  &  Light 
Commissioners  of  Ottawa,  Kans.,  for  future 
delivery  of  l)elween  300  and  700  water  meters, 
price  not  made  public.  Bids  were  opened 
Feb.  27  by  W.  O.  Meyers,  Supt. 

Kentucky. 

The  Board  of  Commissioners  of  Newport, 
Ky.,  contemplates  placing  the  question  of  is- 
suing bonds  for  the  installation  of  a  filter  for 
the  waterworks  on  the  Ixillots  this  fall. 

Louisiana. 

®The  City  of  Kentwood,  La.,  W.  D.  Welsh, 
Mayor,  has  awarded  the  following  contracts 
for  furnishing  and  delivering  f.  o.  b.  Kent- 
wood,  any  or  all  of  the  following  articles, 
bids  opened  Feb.  17 :  American  Cast  Iron 
Pipe  Co.,  Birmingham,  Ala.,  3  or  G-in.  and  8-in. 
pipe  at  $20.85  per  ton ;  General  Fire  E.xtin- 
guisher  Co.,  New  Orleans,  La.,  35  hydrants  at 
$21.52  each,  6-in.  gate  valves  at  $8.55,  8-in. 
gate  valves  at  $14.15,  manholes,  frames  and 
covers  at  $C.95;  Carolina  Portland  Cement 
Co.,  one  car  of  cement  at  $1.84  per  bbl. : 
Ahrene  &  Ott  Mfg.  Co.,  New  Orleans,  La., 
lead,  $5.17.  Geo.  F.  Conant,  Kentwood,  is 
Engineer. 

Massachusetts. 

The  Board  of  .Mdermen  of  Pittsfield,  Mass., 
has  adopted  an  order  calling  for  the  issuance 
of  $300,000  in  bonds  under  the  Pittsfield  water 
loan  act. 

Michigan. 

Commissioner  Dick  Dewey  of  Pontiac. 
Mich.,  has  recommended  the  purchase  of  an- 
other pump,  a  duplicate  of  the  present  one  at 
the  station  of  5,000,000-gal.  capacity,  to  in- 
sure  fire   protection. 

Minnesota. 

®J.  G.  Robinson  of  St.  Paul,  Minn.,  has 
been  awarde  tehc  ontract  by  the  City  Coun- 
cil of  Hill  City,  Minn.,  for  the  installation  of 
a  complete  waterworks  system,  for  which  bids 
were  opened  March  7,  at  $10.99.  The  work- 
includes  pipe  mains  and  trenching,  well,  power 
nouse  and  foundations,  tower  and  tank,  en- 
gines and  pumps,  000  ft.  of  2%  hose,  one  hose 
:art,  etc.  D.  V.  Case  &  Broomhall,  Duluth. 
Minn.,  are  Engineers  and  Architects. 

The  citizens  of  Kerkhoven,  Minn.,  will  vote 
March  26  on  the  issuance  of  bonds  for  the  in- 
stallation of  a  new  waterworks  system,  esti- 
mated to  cost  $15,000.  J.  J.  Johnson  is  Vil- 
lage Recorder. 

Mississippi. 

The  Industrial  Development  Co.,  Jackson, 
Miss.,  has  been  incorporated  with  a  capital 
stock  of  $100,000  to  develop  and  own  gas.  oil 
and  waterworks.  J.  I,.  Enochs.  Jackson,  is 
interested. 


4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Missouri. 

®The  Memphis  Steel  Construction  Co., 
Memphis,  Tenn.,  has  been  awarded  the  con- 
tract by  Board  of  Managers  State  Hospital. 
Nevada,  Mo.,  for  the  erection  of  a  steel  water 
tower  with  a  capacity  of  100,000  gals.,  at 
$4,450.  Bids  were  opened  March  4  by  J.  J. 
.Alford,  Secretary  of  Board. 

Montana. 

The  city  of  Shelby,  Mont.,  proposes  to  in- 
stall a  water  system  this  summer.  The  pre- 
liminarj'  plans  show  that  there  will  be  at 
least  40,000  ft.  of  trench  to  dig  through  earth 
and  clay.  Plans  and  specifications  will  be 
readv  in  April  and  bids  will  be  opened  about 
May'  1.  There  will  be  about  28,000  ft.  of  8-in. 
wood  pipe  and  12,000  ft.  of  C-in.  wood  pipe 
and  12,000  ft.  of  6-in.  wood  pipe  used  in  the 
system.    J.  E.  Nolan  is  City  Engineer. 

Nebraska. 

The  City  Council  of  York,  Neb.,  has  de- 
cided to  submit  to  the  voters  at  the  spring 
election  the  question  of  granting  a  new  fran- 
chise to  the  present  water  company,  the  fran- 
chise under  which  the  company  is  operating 
expiring  May  1.  The  next  franchise  will  re- 
quire the  water  company  to  make  many  new 
improvements  in  the  plant,  such  as  extension 
of  mains,  erection  of  a  new  water  tower  to 
pump  1,000,000  gals,  of  water  daily  if  neces- 
sary. The  city  has  the  right  to  purchase  the 
•  plant  in  191-1  for  a  consideration  of  $50,000, 
plus  amount  expended  in  improvements. 

The  village  of  Louisville,  Neb.,  will  in  the 
near  future  advertise  for  bids  on  the  con- 
struction of  a  system  of  waterworks,  estimat- 
ed to  cost  $16,000.  C.  A.  Richey  is  Chairman 
of  the  Board  of  Trustees.  D.  K.  Barr  is  Vil- 
lage Clerk. 

New  York. 

^Bids  will  be  received  imtil  3  p.  m..  March 

25,  by  Board  of  Contract  &  Supply,  Yonkers, 
N.  Y.,  for  furnishing  and  installing  one  10,- 
000,000-gal.  high-duty  pumping  engine  and  ap- 
purtenances. J.  V.  Mahony  is  Secretary  of 
the   Board. 

^Bids  will  be  received  until  11  a.  m.,  March 

26,  by  Board  of  Water  Supply,  165  Broadway, 
New  York  City,  N.  Y.,  for  furnishing  and 
delivering  bronze  ladders,  steel  gratings, 
wrought  iron  pipe  railings  and  steel  plates  for 
the  upper  gate  chamber  of  .Ashokan  Reser- 
voir at  Brown's  station  in  the  town  of  Olive. 
Ulster  County,  N.  Y.  J.  P.  Morrisey  is  Sec- 
retary. 

®The  Board  of  Contract  &  Supply  of 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  furnishing  25  tons  of  lead  for  the  water- 
works department  to  the  Rochester  Lead 
Works  at  $2,075,  and  the  contract  for  furnish- 
ing the  same  department  with  stop  gate  stones 
to  Joseph  D'Argento,  at  $398. 

A  petition  is  being  circulated  among  the 
taxpayers  of  Sodus,  N.  Y.,  to  decide  whether 
or  not  they  are  in  favor  of  a  municipal  water 
system. 

The  taxpayers  of  Mount  Morris,  N.  Y.,  have 
voted  favorably  upon  issuing  $140,000  water 
bonds  for  the  construction  of  a  new  water- 
works system  and  $45,000  for  new  sewer  sys- 
tem. These  amounts  being  the  estimated  cost 
of  same.  Plans  have  been  completed  for  the 
work.  The  date  for  letting  of  contract  has  not 
lieen  decided  upon.  J.  Aubrey  Striker  is  Vil- 
lage Secretary. 

North  Carolina. 

Plans  and  specifications  are  being  prepared 
by  Consulting  Engineer  W.  M.  Piatt  of  Dur- 
ham for  the  making  of  improvements  to  the 
pumping  station  of  the  waterworks,  estimated 
to  cost  $150,000.  The  work  will  include  addi- 
tional pumping  machinery  having  a  capacity 
of  4,000,000  gals,  daily,  reinforced  con- 
crete building,  6,000,000-gal.  filtration  plant, 
and  a  1,000,000-gal.  concrete  storage  reser- 
voir. 

Ohio. 

^•Bids  will  be  received  until  noon.  .-Xpril  1, 
by  T.  M.  Logan,  Director  of  Service,  Cam- 
bridge, O.,  for  the  necessary  labor  and  mate- 


rial for  repairing  two  old  pumping  engines 
now  in  power  house  of  the  water  works.  A 
certified  check  for  $300  must  be  filed  with 
each  bid. 

The  City  Council  of  Nottingham,  O.,  has 
authorized  the  extension  of  the  village  water 
mains   on   several   recently-opened   streets. 

The  State  Board  of  Health  has  rejected  the 
plans  submitted  by  the  city  of  Portsmouth, 
O.,  for  the  installation  of  a  new  waterworks 
system,  estimated  to  cost  $300,000.  The  work 
would  include  a  pumping  station,  mechanical 
filtration  plant,  reservoir  and  mains  for  new 
locations,  supply  to  be  secured  from  Ohio 
River.  John  M.  Williams  is  Director  of  Pub- 
lic Service. 

Oklahoma. 

®The  City  Council  of  Sallisaw,  Okla.,  has 
awarded  the  contract  for  making  extensions 
to  the  present  waterworks  system  to  McKitch- 
en  &  McKitchen  of  McA'lester,  Okla.,  for 
$27,500.  Kennedy  Fleming  of  Oklahoma  City 
bid  $30,000  on  the  work. 

©Edward  G.  Ficke  of  Tulsa.  Okla..^  has 
been  awarded  the  contract  bv  the  City  Coun- 
cil of  Pawhuska,  Okla.,  Albert  York,  City 
Clerk,  for  the  making  of  extensions  to  the 
water  system  at  $12,389.  The  work  includes 
li-in.  and  4-in.  cast-iron  pipe,  26  fire  hydrants. 
6-in.  and  4-in.  gate  valves.  Rock  excavation 
will  cost  $1.65  per  cu.  yd.  Bids  were  opened 
March  4. 

Two  miles  of  24-in.  water  mains  will  be 
laid  under  the  direction  of  city  water  de- 
partment officials  of  Muskogee.  Okla.  The 
City  Council  has  decided  to  do  all  work,  here- 
tofore done  on  the  contract  system,  by  day 
labor. 

The  town  of  Kenefic,  Okla..  has  voted  the 
issuance  of  bonds  to  the  amount  of  $15,000 
for  the  installation  of  a  waterworks  system. 

It  is  reported  the  citizens  of  Idabel,  Oklai. 
on  March  11  voted  the  issuance  of  bonds  in 
the  sum  of  $.35,000  for  the  installation  of  a 
waterworks   system. 

Pennsylvania. 

4*Bids  will  be  received  until  7 :30  p.  m., 
March  19,  by  Board  of  Water  Commissioners, 
E.  J.  Deininger,  Secretary,  Reading,  Pa.,  for 
furnishing  195  tons  of  cast  iron  pipes  and  spe- 
cial castings,  IS  gate  valves,  382  water  meters. 
470  corporation  cocks  and  3,060  tons  of  coal 
and  for  the  removal  of  scrap  material  and 
cast  iron  water  main ;  also  for  laying  water 
pipes  during  the  fiscal  year. 

South  Dakota. 

^Bids  will  be  received  until  8  p.  m..  April 
4,  by  City  Cou.ncil,  Madison,  S.  D.,  for  fur- 
nishing and  installing  one  pump  of  400  gal. 
per  minute  and  one  600  gal.  per  minute  capaci- 
ty ;  one  40  h.  p.  and  one  60  h.  p.  motor,  one 
100  B.  H.  P.  oil  engine;  fuel  storage  tank, 
etc.  Missouri  Valley  Engineering  Co.,  Mitch- 
ell, S.  D..  are  Engineers.  William  Rae  is  City 
Auditor.  Official  advertisement  will  be  found 
elsewhere  in  this  ussue. 

The  citizens  of  Yankton,  S.  D.,  will  vote 
in  April  on  the  proposition  to  issue  bonds  for 
the  installation  of  a  waterworks  systern.  Hugh 
C.  Liebee  is  City  Engineer. 

Tennessee. 

•|«Bids  will  be  received  until  March  10,  by 
city  of  Jellico,  Tenn.,  for  furnishing  two 
750,000-gal.  pumps;  two  75-h.p.  internal  fur- 
nace boilers,  open-feed  water  heater  and  for 
constructing  brick  pump  house.  Walter  G. 
Kirkpatrick,   Jackson,    Miss.,   is   Engineer. 

®Thc  Board  of  Public  Works  of  Nashville, 
Tenn.,  has  awarded  the  contract  for  furnish- 
ing 200  water  meters  to  the  National  Meter 
Co..  of  New  York  City,  at  $10  each. 

Texas. 

Consulting  Engineer  James  H.  Fuertes,  140 
Nassau  St.,  New  York  City,  has  submitted 
his  report  to  the  City  Commi'ssion  of  Dallas, 
Tex.,  for  the  installation  of  a  water  purifi- 
cation plant.  The  report  provides  for  the 
establishment  of  a  mechanical  filtration  plant 
at  the  Turtle  Creek  pumping  station  and  the 
use  of  sulphate  of  lime  and  sugar  iron  in  the 


settling  basins  there  to  soften  and  cl  f  ,■ 
law  water.     The  estimated  cost  is  ?,,[, 

Plans   will   be   prepared   by  Consu'J,  r 
gineer    N.    Warenskiold,    Plateau   Bl^  ^  - 
las,  Tex.,  for  the  making  of  extens- 
waterworks  system  of  Waco,  Tex 
to   cost   $400,000.     The   work  will' 
pumping   plant  complete,   with  settl: 
and  filters,   standpipe   of   400,000-g?.: 
and   some  pipe  lines.     Water  will 
from    the   river.     Bond   election   wilif  i 
.\pril  2.    S.  J.  Quay  is  Superintendeniif  i 
terworks. 

The  city  of  Cleburne,  Tex.,  has  :.. 
in  the  sum  of  $178,000  for  waterwor' tol 
Harris  Trust  &  Savings  Bank  of  CliiU? 

It  is  reported  the  city  of  Decatur,  ■»  'j 
sold  bonds  in  the  suin  of  $8,000,  k\^X 
waterworks  and  electric  light  bonds' M 
will  shortly  be  started  on  the  rehuildiisof  ( 
plans  which  w-ere  destroyed  by  fire. 
Vermont.  ' 

The  citizens  of  Rutland,  Vt.,  on  xk 
voted  against  the  issuance  of  bond  to 
amount  of  $50,000  for  the  installati  i 
filtration  plant  and  a  new  reservoir.  P 
Clement  is  Mayor. 

Virginia. 

The    city   of    Clifton    Forge,   Va.. 
chased  from  the  Clifton  Forge  Light    \ 
Co.,   all   of  its  pipe   lines,   riparian  ; 
rights  of  way  for  $180,000. 

The  City  Council  of  Culpeper,  V:     . 
pointed  a  committee  with  W.  S.  Cl  , 
Chairman,  to  investigate  the  advisalili  p-. 
stalling  a  inechanical  filtration  plant. 

Washington. 

®Haydon  &  Sons,  4642  Eastern  A 
tie.    Wash.,   have  been   awarded  th'. 
by   the   Board   of   Public   Works  oi 
for    the    construction     of     water     r 
North  66th  St.  et  al.,  for  $3,295.    Elei" 
uere  received  on  the  work. 

The  utilities  committee  of  the  C.: 
cil,  Seattle,  Wash.,  has  recomnui 
passage  a  bill  appropriating  $:ii0,iXiU  r 
construction  of  a  water  main  under  tl'.V 
Waterway.  A  bill  was  also  recomnici  li 
passage  appropriating  $5,000  from  tlnv 
fund  for  the  installation  of  a  pump  i, 
fornia  Ave.  and  West  Othello  St..  i  si 
the  highest  part  of  West  Seattle  hill 

An  ordinance  for  a  municipa' 
gravity  water  system  has  been  iiu- 
the  City  Council  of  Chehalis.  W;i 
proposed  to  issue  bonds  in  the  svn 
000. 

The  city  of  Granger,  Wash.,  has  - 
in  the  sum  of  $15,000  for  the  insi.i!^. 
a  water  system. 

The  city  of  Twisp,  Wash.,  is  adverti  s 
the  sale  of  $9,500  in  bonds  for  the  insllr 
of  a  gravity  water  system.  F.  E.  S  r 
Town   Clerk. 

r     Wisconsin. 

•J'Bids  will  be  received  until  10  a.  m.  1 
20,  by  City  Clerk,  De  Pere,  Wis.,  for  ii. 
ing    500    ft.    of    first-class    fire    hose,  f 
Baeten  is  a  member  of  the  committee 
Department. 

4«Bids  will  be  received  until  8  p.  m.. 
by  W.   F.   Voss.   Secretary,  WatertowiV' 
for  connecting  well  No.  i  with  pump>' 
power  house  and  installing  a  centrifug;  ' 
in  well  No.  2. 

Wyoming. 

^Bids  will  be  received  until  10  a.  m.. 
25.  by  James  J.  Winthrow,  City  Clerk. ' 
dan,   Wyo..    for  the   construction  of  a 
mately  7,430  ft.  of  sections  of  4-in.  c. 
water  pipe. 

Burns  &  McDonnell,  Consulting  En; 
Scarritt  Bldg.,  Kansas  City,  Mo.,  havi 
their  report  to  the  City  Council  of 
Wyo.,  on  the  proposed  construction  of 
ter-works  plant.  It  is  recommended  tl 
water  be  taken  from  just  above  the 
of   Sulphur   Creek. 

Canada. 

4*Bids  will  be  received  until  11  a.  ni._, 
10.  liy  Cliairman,  Board  of  Control,  Wi) : 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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fq  supply  of  labor  and  materials  re- 
^  iJlhe  erection  of  approximately  10,- 
tt  iilength  of  36-in.  wooden  stave  pipe 

Sriification   and    form    of    tender,    to- 

er  wi  conditions   governing  tenders,   as 

"ibeby  by-law,  may  be  obtained  at  the 

'  ■.'■•  City   Enainrer.    22'^   Jrimes    Ave. 


J-RH         n,"     ^^^"-^■'■■"•y     ■•'     the     Board. 

-i-Bids  will  be  receued  uinii  11  a.  m.,  .-Vpril 
1,  by  Chairman  Board  <m  Control,  Winnipeg. 
Man.  for  .supply  .md  installation  of  two  or 
more  deep  well  turbine  immus.  .triven  bv  an 
electric  motor  oap.ible  of  i.umpins"  1,000  000 
pals  per  _'!   hours.     ^^.   IVt-rson  is"  Secretar\- 


®The  Siemens  Bros  Dynamo  Works,  McAr- 
thur  Bldg,,  Winnipeg.  Man.,  has  been  awarded 
the  conrtact  by  the  Board  of  Control  of  Win- 
nipeg, M.  Peterson,  Secretary,  for  supply  and 
installation  of  three  50  k.  w.  transformers  and 
accessories  at  Well  Xo.  .'i  at  $2.0W.  Bids  were 
opened  Feb.  8. 


SiWERAGE    AND     GARBAGE     DISPOSAL 


Florida. 

:.  Council  of  Pensacola,  Fla.,  has 
contract  for  the  making  of  sewer 
to  the  Turner   Construction   Co.. 

.,,  between  $10.iliM)  and  $l."..00O. 

I  Idaho. 

~ui-er  J.    P.     Conddon     of     Pocatello, 
jpared  plans  for  the  construction 
of  6-in..  8-in.  and  10-in.  sewers, 
'  manholes.  7  combined  manholes 
iks  aiid  1  lamphole.  The  estimated 
work  is  $70,105.     Bids  will  be  re- 
;  irch  28.    J.  M.  Bistline  is  Mayor. 
:is  is  City  Engineer. 
1!  be  received  until  7  p.  m..  March 
H.   Berg.   City   Clerk.    Pocatello, 
le  construction  of  a  system  of  lat- 
in accordance    with    plans     and 
-  prepared  by  J.  P.  Congdon.  City 

Illinois. 

ird  of  Local  Improvements  of 
'1.,  has  awarded  the  contract  for 
lion  of  a  sewer  on  Jefferson  St.. 

:.-Auley    for   $1,880.     The    Merri- 

ction  Co.  of  Monmouth.  III.,  sub- 

..id  of  $2.04G  on   the   work. 

e  •  y  Engineering  Department  of  Peoria, 

inaring  plans   for  a   new   sewer   for 

Ward    which    will    cost    approxi- 

I'OO.     The    area    embraced     runs 

St.,  south  to  Laramie,  or  the  city 

uns  north  to  Lincoln  Ave.,   from 

ence  to  Western,  tlience  to  Sev- 

!t  Seventh  to  Laramie.     Leonard 

is  City  Engineer. 

Indiana. 

.    ngineer    H.    M.    Miles    of    Michigan 

I!.,  has   prepared   plans    for   the   con- 

'   a  sewer  in  Baltimore   St.,   from 

Oak.     A  public  hearing  will  be 

14. 

'.  of  Public  Works  of  Gary.  Ind., 

J  .titioned  by  citizens  in  the  vicinity 

t  \\e.,  for  the  construction  of  a  sewer 

'^cks    long.      The    estimated     cost    is 

Iowa. 

li  will  be  received  until  8  p.  m..  March 
y^V.  W.  Cummings.  Chairman  Street 
i  ee,  Ottumwa.  la.,  for  the  construc- 
i  sundry  Trunk  and  Main  sewers  and 
lances  according  to  plans  and  spec- 
f;  on  file  at  the  office  of- the  city  en- 
r  The  work  will  include  3,655  ft.  of 
ll-'k  sewers;  2,226  ft.  of  8-ft. :  and  1,400 

'^-ft.  brick  sewers.  Total  of  certified 
I  cquired  $1,950. 

i ;  will  be  received  until  8  p.  m..  March 
Jf.  A.  Dougherty,  Cit>-   Qerk.  Carroll. 

the  construction  of  pipe  storm  sewers 
joll.  Plans  and  specifications  may  be 
|l  of  the  City  Clerk.  Official  advertise- 
1 11  be  found  elsewhere  in  this  issue. 

contract  for  the  erection  of  the  Xa- 
I Sewer  Pipe  Co.'s  plant  at  Webster 
I.,  has  been  let  to  W.  J.  Zitterell  of 
!>■  at  $11-5.000.  This  includes  the  con- 
n  of  the  main  factory  building,  the 
eds,  engine   rooms,   dry   rooms,   boiler 

f^ffice  building,  kilns  and  smoke  stacks. 

imatelv   550,000    worth-  of    machinery 

installed.     Work  on  the  plant  will  be 

^pril^  1  and  must  be  completed  by  Dec. 

Crowter  is   President   of  the  com- 


®W.  E.  Kosencr.iiis  .,i  Ames.  la.,  has  been 
awarded  the  contract  by  the  Citv  Council  of 
Fort  Dodge  la.,  for  constructing  a  sanitary 
sewer  on  Second  Ave.,  south  between  19th 
and  21st  Sts.  tor  $1,095. 

The  Perry  Town  Lot  &  Improvement  Co.. 
of  Perry,  la.,  B.  C.  Dilenbeck.  President,  con- 
templates constructing  additional  sewers  this 
summer.  Chas.  E.  Wilson  is  Secretary  and 
Civil  Engineer  of  the  company. 

Kansas. 

•|«Bids  will  be  received  until  11  a.  m.,  March 
30,  by  Maj.  G.  G.  Bailey,  Constructing  Quar- 
termaster, Fort  Leavenworth,  Kan.,  for  the 
construction  of  a  sewer  to  the  X.  C  O  quar- 
ters. 

^•Bids  will  be  received  until  noon,  March 
25,  by  Robert  P.  Seyfer,  City  Clerk,  Mulvane. 
Kan.,  for  the  construction  of  a  sewer  svstem 
for  the  city.  The  work  will  embrace  the 
trenching  and  laying  of  about  16.000  lin.  ft. 
of  8,  10,  12  and  15  in.  pipe,  constructing  man- 
holes, lampholes  and  flush  tank.  Plans  and 
specifications  will  be  on  file  at  the  oflice  of  the 
City  Clerk  and  at  the  office  of  L.  C.  Lawton, 
Division  Engineer  of  the  Santa  Fe  Railroad, 
Xewton,  Kan.  Copies  of  specifications  and 
bidding  blanks,  etc..  may  be  obtained  from  the 
Engineer,  at  Xewton.  Kan. 

Kentucky. 

®H.  H.  Snyder  iV  Co.,  Todd  Bldg.,  Louis- 
ville. Ky.,  have  been  awarded  the  contract  by 
the  Sewer  Commission  of  that  city.  J.  B.  F. 
Breed,  Chief  Engineer,  for  the  construction 
of  the  Barney  Ave.  sewer,  for  which  bids  were 
opened  on  Feb.  23.  The  work  will  include 
2,043  ft.  of  8-in.  sewer  and  22-in.  to  3.3-in. 
storm  water  drain,  230  cu.  vds.  of  concrete  and 
2.043  ft.  of  S-in.  and  10-in.  pipe,  580  ft.  of 
22-in.  vitrified  pipe  and  90(1  cu.  yds.  of  rock 
excavation. 

Louisiana. 

City  Secretary  Wm.  J.  Sandoz  of  Opelousas. 
La.,  will  sell  bonds  March  30  in  the  sum  of 
$40,000  for  the  installation  of  sewers  in  First 
Sewerage  District.  Walter  G.  Kirkpatrick, 
Jackson,  Miss.,  is  Engineer  for  the  system 
of  sewers. 

Maryland. 

The  Joint  Committee  representing  Prince 
George  and  Montgomery  Counties,  Md..  at  a 
meeting  held  in  the  office  of  .Attorney  J.  H. 
Ralston.  Washington.  D.  C.  it  was  decided 
to  draft  a  bill  for  introduction  in  the  Mary- 
land legislature,  providing  for  the  appoint- 
ment of  a  commission  to  consider  the  pro- 
posed project  of  connecting  the  sewerage  sys- 
tems of  the  various  Maryland  towns  lying 
along  the  District  line  with  the  system  of 
W'ashington,  D.  C. 

Massachusetts. 

The  Board  of '  .Kldermen  of  Brockton, 
Mass.,  has  passed  an  ordinance  providing  for 
the  following  loans  :  $-30,000  for  playgrounds : 
$10,000  for  draina.ge  purposes;  $10,000  for 
parks;  $30,000  for  sewerage  purposes  and 
$.50,000  for  a  new  school  building  in  Montello. 
Michigan. 

The  village  of  Birniinghani,  Mich.,  has  sold 
bonds  in  the  sum  of  $25.O00  for  sewer  con- 
struction, to  the  Union  Trust  Co.,  of  Detroit, 
Mich. 

Minnesota. 

4>Bids  will  be  received  until  5  p.  ni..  March 
22.  by  City  of  .Mbert  Lea.  Minn..  C.  J.  Dud- 


ley. Clerk,  for  the  construction  of  a  sewer 
system  including  appro.vimately  1,490  ft.  of 
10-in.  pipe  and  O.SoO  ft.  of  8-in.  pipe  and  30 
manholes.     William  Barneck  is  Citv  Engineer. 

©Eraser  &  Danforth.  411  Hickne'y  Bldg.,  St. 
Paul,  Minn.,  have  been  awarded  the  contract 
by  the  city  of  Stillwater.  Minn.,  Lewis  W. 
Clarke,  City  Engineer,  for  the  construction 
of  the  South  Hill  outlet  sewer  for  $ll,5i'0. 
Bids  were  opened  March  5. 

The  Board  of  Public  Works  of  Duluth. 
Minn.,  has  passed  a  resolution  calling  on  the 
Scity  engineer  to  specify  which  storm  sew- 
ers, in  his  opinion,  should  be  constructed  the 
coming  year. 

Improvements  are  contemplated  on  Park 
Point,  Duluth,  Minn.,  the  coming  spring  and 
summer  that  will  total  over  $100,000.  It  is 
proposed  to  put  in  a  complete  sewer  system 
and  pave  Minnesota  .Ave.,  its  lull  width  from 
Eighth  to  43rd  St. 

City  Engineer  .Andrew  Rinker  of  Minne- 
apolis, Minn.,  contemplates  commencing 
work  immediately  on  the  construction  of  a 
sewer  tunnel  up  Xicollet  .\ve.,  to  relieve  the 
sewer  congestion  in  the  Xicollet  Ave.  busi- 
ness district. 

Mississippi. 

The  city  of  Xatchez,  Miss.,  will  build  about 
one-half  mile  of  8-in.  pipe  sewers.  T.  K. 
Winchester  is  superintendent  of  sewer  con- 
struction. W.'iltcr  G.  Kirkpatrick.  Jackson. 
Miss.,  if  .r  Engineer. 

Missouri. 

4*Bids  are  being  received,  it  is  reported, 
by  Board  of  Public  Works,  St.  Joseph,  Mo., 
for  the  construction  of  the  South  Park  main 
sewer  from  6th  and  Atchison  St.  and  laterals 
to  22d  and  Commercial  and  22d  to  Garfield 
Sts.     The  cost  is  estimated  at  about  $19,000. 

Consulting  Engineer  Alexander  Potter,  114 
Liberty  St.,  X'ew  York  Citv,  has  submitted 
plans  to  the  City  Council  of  Springfield,  Mo.. 
for  the  construction  of  sewage  plants  at  the 
outlets  of  the  two  main  sewers.  The  es 
timated  cost  of  the  two  disposal  plants  i' 
$100,000.     H.  G.  Horton  is  City  Engineer. 

The  contract  for  constructing  a  sanitary 
and  storm  sewer  in  Sewer  District  Xo.  200  in 
the  city  of  Hannibal,  Mo.,  B.  F.  Smiley,  Cit\ 
Engineer,  has  not  been  awarded ;  bids  opened 
Feb.  29.     The  work  will  be  re-advertised. 

Nebraska. 

4*Bids  will  be  received  until  March  25,  by 
City  of  Omaha,  Xeb..  for  the  construction  of 
storm  sewers  estimated  to  require  an  expendi- 
ture of  about  $-54,000.  Plans  and  specifica 
tions  are  on  file  at  the  office  of  George  W 
Craig,  City  Engineer. 

®The  Midwest  Engineering  Co.,  301  Mc- 
Cague  Bldg.,  Omaha.  Xeb.,  has  been  awarded 
the  contract  by  the  city  of  Fullerton,  Neb.,  for 
sewer  districts  Xos.  2  and  3. 

Plans  are  being  prepared  by  Engineer  Wm. 
Grant  of  Lincoln,  Xeb..  for  the  installation  of 
a  sewer  system  in  the  town  of  Sidney,  Xeb.. 
estimated  to  cost  $22,000.  .\  bond  election 
will  be  held  March  25  to  vote  on  the  improve- 
ment. The  contract  will  be  let  as  soon  as 
bonds  carry. 

New  Jersey. 

^Bids  will  be  received  until  9  p.  m.,  March 
20,  by  Common  Council,  Beverly,  N.  J.,  for 
furnishing  all  material  and  doing  all  work 
necessary  to  the  complete  construction  of 
about  7  miles  of  vitrified  ^■•"e  sewers,   from 


4-  indicates  vyork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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8  to  15  ins.  in  size,  with  Y  branchef,  man- 
holes, flush  tanks  and  other  necessarv  appur- 
tenances, and  of  a  sewer  disposal  works,  in- 
cluding the  necessary  piping,  grading,  etc. 
Plans  may  be  seen  and  specifications  and 
forms  of  proposal  obtained  at  the  office  of 
the  City  Clerk,  Beverly,  X.  ^.,  or  at  I'lie  office 
of  Clyde  Potts,  C.  E.,  Engineer,  :%  Church 
St.,  New  York  City.  Each  bid  must  be  ac- 
companied bv  a  certified  check  on  a  solvent 
bank  for  $5,000. 
•{•Bids  will  be  received  until  8  p.  m.,  March 

19,  by  Township  Committee  of  South  Orange 
Township,  Maplewood,  N.  J.,  for  the  con- 
struction of  certain  sewers  in  the  Hiltonia 
District  of  South  Orange  Township.  The 
work  embraces  the  furnishing  and  laying  of 
approximately  12,400  ft.  of  8-in.  sewer ;  1,600 
ft.  of  10-in.  sewer,  together  with  manholes, 
flush  tanks  and  appurtenances.  A  certified 
check  for  $200  shall  accompany  each  pro- 
posal. The  attention  of  contractors  is  called 
to  the  necessity  of  constructing  a  thoroughly 
watertight  sewer.  Plans  and  specifications 
can  be  seen,  and  bidding  sheets  secured,  at  the 
ofl^ce  of  the  consulting  engineer.  Alexander 
Potter,  114  Liberty  St.,  New  York  City,  on 
and  after  March  7,  1912.  Plans  and  spec- 
ifications can  also  be  seen  at  the  office  of  the 
township  committee,  Maplewood,  N.  J. 

New  York. 

•{•Bids  will  be  received  until  3  p.  m.,  March 
25,  by  W.  J.  H.  Robinson,  Village  Qerk,  Ho- 
bart,  N.  Y.,  for  the  construction  of  a  sewerage 
purification  plant  consisting  of  seapage  tanks 
and  sand  filtering  beds ;  also  for  the  construc- 
tion of  sewers  as  follows ;  2,700  ft.  of  r2-in. 
vit.  pipe  sewers,  3,900  ft.  of  10-in.  v't.  pipe 
sewers,  11,400  ft.  of  8-in.  vit.  pipe  sewers,  400 
ft.  of_  6-in.  vit.  pipe  sewers,  3.500  ft.  of  4-in. 
vit.  pipe  sewers,  20  ft.  of  cast  iron  pipe;  to- 
gether with  manholes  and  other  appurtenances. 
Plans  and  specifications  can  be  examined  and 
proposal  sheets  obtained  either  at  the  office  of 
the  Village  Clerk  in  Hobart.  N.  Y..  or  at  the 
office  of  Orson  A.  Miller,  City  Engineer,  One- 
onta,  X.  Y.  All  bids  must  be  accompanied 
by  a  certified  check  for  5  per  cent  of  the  bid. 

^Bids  will  be  received  until  11a.  m.,  March 

20,  by  .Mfred  E.  Steers.  President  of  the  Bor- 
ough of  Brooklyn.  New  York  City,  for  the 
necessary  labor  and  material  for  constructing 
sewers  in  11th  Ave.  between  74th  and  7Cth  Sts. 
and  an  outlet  sewer  in  74th  between  11th  and 
10th  Aves. ;  also  for  necessary  labor  and  ma- 
terial for  constructing  a  sewer  in  Sterling 
Place,  between  Rochester  and  Utica  Aves. 

•{•Bids  will  be  received  until  11  a.  m..  March 
20,  by  Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn.  New  York  City,  for  six 
sewer  construction  contracts,  the  largest  be- 
ing No.  1,  for  furnishing  all  labor  and  mate- 
rial for  the  construction  of  outlet  sewers  in 
Ocean  Parkway,  East  Side,  between  .^ve.  J 
and  .-^ve.  M,  and  in  Ave.  M.  between  Ocean 
Parkway  and  Coney  Island  Ave. 

^•Bids  will  be  received  until  noon.  March 
19.  by  George  Cromwell,  President.  Borough 
of  Richmond,  New  York  City,  for  furnishing 
the  necessary  labor  and  material  required  for 
constructing  the  necessary  supply  and  outfall 
pipe  lines,  pile  foundations,  etc.,  in  connection 
with  the  construction  and  maintenance  of  a!\ 
experimental  sewerage  disposal  plant  at  West 
New  Brighton,  Borough  of  Richmond,  to- 
gether with  all  work  incidental  thereto,  under 
Contract  No.  1. 

®The  Board  of  Contract  and  Supply  of 
Rochester.  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  the  Parsons  St.  sewer 
to  John  J.  Regan  for  $2,183.  The  Board,  it 
is  reported,  has  also  awarded  a  contract  for 
furnishing  25  rubbish  wagons  to  W.  H.  Row- 
erdink  at  $225  each. 

®The  Board  of  Contract  and  Supply  ot 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  the  Genesee  Park 
Blvd.  sewer  to  John  Petrossi  Co.,  for  $20,803. 

The  Metropolitan  Sewerage  Commission,  a 
board  of  engineers  created  by  the  city  and 
state  of  New  York  to  make  plans  for  the  san- 
itary di.sposal  of  New  York's  sewage,  has 
sent  to  Mayor  William  Gaynor  the  second  in 


a  series  of  reports  in  which  the  necessity  for 
colossal  main  drainage  works,  such  as  those 
of  London.  Paris  and  Berlin,  is  shown.  The 
commission  recommends  that  the  city  be 
divided  into  four  drainage  areas  in  each  of 
which  there  shall  be  a  number  of  central 
points  in  which  the  sewage  is  collected  and 
there  purified  to  such  an  extent  that  the  re- 
mainder can  be  discharged  into  the  harbor 
without  danger  to  health  or  the  possibility 
of  nuisance.  The  members  of  the  commis- 
sion are  George  A,  Soper,  President ;  James 
H.  Fuertes.  H.  DeB.  Parsons,  Charles  Sooy- 
smith  and  Linsly  R.  Williams. 

Ohio. 

•{•Bids  will  be  received  until  noon,  March 
19,  by  W.  J.  Springborn,  Director,  Depart- 
ment of  Public  Service,  Cleveland,  O.,  for 
the  construction  of  sewers  in  the  following 
streets,  avenues,  courts,  thoroughfares:  Ab- 
bev  Ave..  S.  W.,  between  Lorain  Ave.  and 
West  20th  St.:  Ba.xter  Ave..  S.  E..  between 
Broadway,  S.  E.,  and  East  65th  St. ;  Cathedral 
Ave.,  S.  W.,  between  West  Seventh  St.  and 
370'  easterly ;  Crestwood  Ave.,  S.  E.,  be- 
tween Woodhill  Rd..  S.  E.,  and  City  Limits ; 
Grandview  Ave.,  S.  E.,  between  Woodhill  Rd., 
S.  E.,  and  City  Limits ;  Clement  Ave.,  S.  E., 
between  East  C6th  St.  and  East  t;7th  St.; 
Wichita  Ave.,  S.  W.,  between  Pearl  Rd.,  S. 
W.,  and  Westerly  City  Limits ;  West  .30th  St.. 
between  Natchez  Ave.,  S.  W.,  and  Tampa 
Ave.,  S.  W.  Each  bid  must  be  made  in  ac- 
cordance with  the  plans  and  specifications 
which  may  be  seen  at  the  office  of  the  Chief 
Engineer,  Room  805  City  Hall.  W.  H.  Kirby 
is  Secretary. 

^Bids  will  be  received  until  noon,  March 
25,  by  F.  A.  Woodard,  Clerk.  Andover,  O.,  for 
furnishing  the  necessary  labor  and  materials 
for  the  construction  of  a  sewage  disposal 
works  for  the  village.  B.  F.  Hewit,  Jefferson, 
O.,  is  Engineer. 

•{•T.  J.  Hurley.  Windsor  St.,  Marion.  0.,  has 
been  awarded  the  contract  by  the  Board  of 
Public  Service  of  that  city  for  the  construction 
of  sewers  in  Park  St.,  and  Summit  St.,  at  $1,- 
778.  The  work  includes  2,019  lin.  ft.  of  6-in. 
pipe.  1.194  lin.  ft.  of  4-in.  lateral  connections.  7 
manholes  with  iron  covers  and  frames,  aver- 
age cut  7  ft.,  with  305  cu.  yds.  of  rock  exca- 
vation. E.  A.  Scott,  Marion,  is  Engineer.  Bids 
were  opened  March  1. 

Safety  Director  F.  E.  Harman  of  Lima.  O.. 
has  requested  the  state  board  of  health  for  a 
30-day  extension  to  prepare  plans  for  the 
construction  of  a  sewage  disposal  plant  in 
Lima. 

Oklahoma. 

®The  citv  of  Girard,  Kans..  has  awarded 
R.  T.  Foster  of  Oklahoma  City,  Okla.,  the 
contract  for  the  installation  of  a  sewer  sys- 
tem and  sewage  disposal  plant  at  $15,389  and 
$6,584  respectively;  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  Engineers. 
Other  bidders  on  the  sewer  system  were : 
Koch  &  Kost,  Joplin,  Mo.,  $23,8o6 ;  Hamilton 
Bros.  Construction  Co.,  Tavlor,  Tex..  $24,179 ; 
T.  P.  Gooch.  Vinita.  Okfa..  $25,008:  J.  R. 
Ramsev,  Topeka,  Kans.,  $19,397  and  R.  J.  & 
Wm.  Boyd.  Kansas  City,  Kans.,  $18,774.  Other 
bidders  on  the  disposal  plant  were :  Koch 
&  Kost,  $8.205 :  Hamilton  Bros.  Construction 
Co..  $8,484;  J.  P.  Gooch,  $7,324;  J.  R.  Ramsev, 
$6,771,  and  R.  J.  &  Wm.  Boyd,  $9,159.  Bids 
were  opened  Feb.  15. 

®The  Oklahoma  Engineering  Co.,  of  Okla- 
homa. Okla.,  has  been  awarded  the  contract 
by  the  city  of  Sallisaw,  Okla.,  .\lex.  S.  Fore- 
man, Town  Clerk,  for  the  construction  of  a 
sanitary  sewer  system  at  $28,711.  The  work 
will  embrace  49,700  ft.  8  to  18-in.  vitrified 
sewer,  average  cut  from  6  ft.  to  8  ft. ;  90  man- 
holes ;  17  lampholes ;  14  flush  tanks ;  500  cu. 
yds.  rock  excavation,  and  disposal  plant.  Bids 
were  opened  Feb.  27. 

Oregon. 

It  is  reported  the  City  Council  of  Enter- 
prise, Ore.,  has  retained  Engineer  E.  E.  Koon 
of  Chicago,  111.,  to  prepare  plans  for  the  in- 
stallation of   a  sewer  system. 


-0,  11 


oard  ( 
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•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Pennsylvania. 

®Director    of    Public    Service  JG   a 
strong   and    Mayor   W.   A.   Mageiof  p.? 
burgh.  Pa.,  have  awarded  the  follcing 
contracts    for   which   bids   were  cnw' 
20 :     Federal  St.,  M.  O'Herron  Cofet  -^ 
Warner    St.,   Thomas   Cronin   Co  it  V 
Russell    St.,    to    Neelen    &    Daly]    V 
Frankstown  Ave.,  to  Masi  Bros.,  dii^l' 
St.,   to    Nick   Diulius   at  $1,020;   l.'ru.,, 
William  J.  Lynd,  at  $428.  •  ' 

The  City  Council  of  Lansdale,      jj  . . 
sidering  the  construction  of  a  ne-'scv 
system   and   disposal  plant,   to   coiDm, 
the     requirements     of    the    State 
Health,    and     involving    an     expe 
$100,000. 

The  City  Council  of  South  Betlihem  ?■ 
contemplates  having  plans  prepari  ior  (j 
installation  of  a  sewerage  system  I  cost  j 
proximately  $100,000.  | 

The  Town  Council  of  New  Cut 
Pa.,  has  decided  to  construct  sea 
sewers  on   some  of  the  streets  of  le 

South  Carolina. 

It  is  not  probable  that  an  electn 
called  in  Anderson,  S.  C,  for  the  'iri 
voting  on  the  issuance  of  bonds  in  e 
$25,000    for    a    sewer    system    as .« 
stated.     J.  H.  Godfrey  is  City  Cler 

Tennessee. 

®The  contract  for  the  construdn 
"Alley  345"  sewer,  for  which  bids  t 
by  the  Board  of  Public  Works  .f 
ville.  Tenn.,  has  been  let  to  E  T.  ->■ 
of   Nashville,  for  $4,295. 

®The  Dysand  Construction  Co.  . 
Ga.,  has  been  awarded  the  contract  ■ ; 
of  St.  Elmo,  Tenn.,  for  the  instarii: 
sewer  system,  including  12  miles  t 
and  a  disposal  plant  for  $60,000.  it 
man  Fairleigh  Engineering  Co.,  Cb; 
Tenn.,  Engineers.    Bids  were  opene^l 

Texas. 

The  City  Officials  of  San  Antonil 
the  near  future  will  install  a  numb'  i 
tanks  in  different  portions  of  th'Ci 
the  purpose  of  permitting  further  ;*-i 
nections  with  the  main  sanitary  S(a. 
tem. 

Washington. 

®The  Appling-Griggs  Co.,  otT 
Wash.,  has  been  awarded  the  cof.-; 
building  the  branch  asylum  sewer  ,<' 
from  the  asylum  buildings  due  wtv 
distance  of  2,375  ft.  to  the  UmatilU^i 
$2,568.  The  sewer  is  to  be  12-in.  irli: 
Other  bids  were:  Sharon  &  Eddin. 
Chas.  W.  Connor  &  Son.  $3,325;  d 
Johnson.  $3,300,  and  Beddow  &  Mil', 

West  Virginia. 

The  citizens  of  Warwood. ,  W.  'a 
shortly  vote  on  the  proposition  to  i;.e 
in  the  sum  of  $15,000  lor  the  inst.-i; 
a  new  sewerage  system. 

Wisconsin. 

®Contracts    have     been     awarded  bv 
Board  of  Public  Works  of  O.shkosh.Viv 
the   construction   of    six   different   .- 
follows;   Chris  Johnson.   12-in.  pipe- 
Eighth   St.,  between   Nebraska  St.,    ''■ 
mit  east,  $0.39  per  lin  ft.;  Chris  Jol- 
in.  pipe  sewer  in   Sixth  St..  betwec  ' 
and   Minnesota   Sts..  $0.43  per    lin.    . 
pipe.  $0.48;    Louis   Lafsen.    10-in.  p 
in   Seventh   St.,   between   Knapp  anc" 
east,   $0.53   per   lin.    ft..   12-in.   pipe 
lin.    ft. ;    Chris    Johnson,    Ninth   St..  ■ 
Knapp  and  Summit  east,  r2-in.  pipe 
lin.    ft. ;   Louis   Larsen,   Burdick  St.  • 
Murdock  St.  and  Bent  Ave.,  12-in.  ;■ 
per  lin.  ft. ;  Chris  Johnson,  Ashland 
tween    Harris   Ave.   and   Murdock   '. 
pipe,  $0.43  per  lin.  ft. 

®Kirchen  Bros  of  Hudson,  Wis.,  1 
awarded   the  contract  by  the  Stat3 
Control,    St.    Paul,    Minn.,    for   sewe 
sewage  purification  of  the  State  .^syl 
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at   $14,932.      Bids    were    opened 


Canada. 

be  received  until  noon,  March 

li  Mayor,  Halifax,  N.  S.,  for  the  con- 

oihof  a  garbage    incinerator    and    ac- 

iflcoinplete.     Plans   and   specifications 


are    on    I'llc    with    :ho    citv    crmineer.      J.    J. 
Hopewell    IS    Clerk   ot    Works  " 

^.Bids  will  h,-  vec-civoi  u.uil  noon.  March 
26,  by  boaril  ■:•'-  i:..u['.\  C.  k.  Gcarv,  Ch:.ir- 
man,  Toronto.  Ont..  lor  sujiplv  of  electrical 
equipment    for   pumpins:   s;:iM,.n,    sewage    dis- 


posal   plant    incUulina 


!i.p.    vertical 


motors;    two   7."i   h.p.    wrtic;!!    m..iors;    one   'J 
panel    switclil)oard. 


•j«Bids  will  be  received  until  noon.  ^Iarl•ll 
29,  by  City  Commissioners.  Saskatoon,  Sask.. 
for  necessary  labor  for  laying  approximaleh 
13  miles  of  sanitary  sewer  and  water  mains 
and  for  constructing  all  manholes,  flush  tanks, 
setting  tire  hvdrants,  gate  valves,  etc. 

The  City  Council  of  Oak  Bay,  B.  C.  has 
passed  a  by-law  to  authorize  the  raising  of 
$27,';,U00  for  sewer  construction. 


;  ILDINGS.  DOCKS,  DREDGING.  SUPPLIES.  ETC. 


District  of  Columbia, 
dm  ill  be  received   until   10:30  a.   m., 

>[aj.  F.  C.  Boggs,  General  Pur- 
r.  Isthmian   Canal   Commission, 

:'.  C,  for  furnishing  under  canal 
umber  piles  and  paving  brick. 
be  received   until    10 :30  a.   m.. 

'  laj.  F.  C.  Boggs,  General  Pur- 
r,  Isthmian  Canal   Commission. 

1 ).  C.  for  furnishing  under  canal 
crossovers    and     turnouts     for 

,■  locomotive  tracks  for  all  locks, 
be  received  until  noon,  April  3, 
\V.  C.  Langfitt,  U.  S.  Engineer, 
N.  W..  Washington.  D.  C.  for 
■,  building  dam  and  construction 
remodeling    Georgetown    rcser- 

be  received  until  11  a.  m..  .\pril 
;  F.  Cheatham,  Depot  Quarter- 
n  Bldg..  Washington.  E).  C.  for 
cl,  reinforcing  rods,  expanded 
;  wire  fabric,  pipe  columns, 
pipe,  plumbing  fixtures  and 
lent  and  steel  sheets  for  man- 
ner pipe 

Illinois. 

'.  be  received  until  11  a.  ni.. 
Board  of  Administration.  Spring- 
he  construction  of  approximately 
4'4x6  ft.  open  concrete  tunnel. 
..  ;rcie  work,  for  heating  system  at  the 

I  :ate  Hospital,  Soutli  Bartonville,  111. 
c  y  no  sheeting   required.      It   is   clay 

ms    and    specifications    may    be    in- 

•    ipplication    to    managing    officer. 

Hospital,  or  to  the  undersigned 

'..  111.     Frank  D.  Whipp  is  Fiscal 

ilticial  advertisement  will  be  found 

this  issue. 

II  .wil  be  received  until  2  p.  m..  .\pril 
1  R.  Kennedy.  City  Clerk.  Alton,  111., 
!|ng  the  streets  of  the  city  of  Alton. 

'        Massachusetts. 

be  received  until  8  p.  m.,  March 

niittee    on    Central    Fire    Station, 

;  U.an,  527  Revere  St.,  Revere,  Mass., 

hrection  and  completion  of  a  Central 

other  than   heating   and   plunib- 

r  the  heating  and   for  plumbing 

.  j.iiiuing  are   also   invited.     Bids    for 

ral  contract  must  be  accompanied  by 

d  check  for  $.500:  bids  for  the  heat- 

ertified  check  for  $100.  and  bids  for 

contract  by  certified  check  for  SlOO : 

ks  to  be  made  payable  to  the  town  of 

Plans  and  specifications  may  be  seen 

ntral  Fire  Station.  Broadway,  Revere, 

e  office  of   Penn   Varney,   Architect, 


will  be  received  until  noon,  March 
>.  Leighton  Beal,  Secretary,  Boston 
Commission,  1-5  Beacon  St.,  Boston, 
'X  furnishing  and  delivering  1,730  tons 
e  cold-twisted  rods,  20  tons  of  square 
is  and  2.">0  tons  of  round  plain  rods, 

to  be  of  open  hearth  steel. 
Michigan. 

will  be  received  until  noon,  April  -5, 
t.  Col.  F.  R.  Shunk,  U.  S.  Engineer, 

Minn.,    for    furnishing    and    placing 

the  foundation  embankment  for  the 
ter  extension  at  Marquette,  Mich, 
advertisement  will  be  found  elsewhere 


•J*  indicates 


•j-Bids  will  be  rectived  until  :'.  i  North  Dakota. 

.■)^l>y  Lieut.  Col.  C    S.  Richc    L"    S.   tngmeer.  ^.Bids  will  be  received  until  2  p.  m.,  April 

.).   1  ark  i^t..  Craiul  Kapids.  .Midi.,   lor  build-  ^G.  by  C.   F.  Hauke,  Commissioner  of   Indian 

ing  shore  conneclions  of  breakwaters  and  re-  Aflfairs,    Washington.    D.    C,    for    furnishing 

moval    of    pier    work    at    LuJington     Harbor,  ntccssary  labor  and  materials  for  the  erection 

-^^"^•'-  of  a   frame  dormitory  at   the   Standing  Rock 

4»Bids  will  be  received  until  '\  p.  in.,  .\pril  Indian  School,  \.  Dak. 

9.    by    Col.    C.    McD.    Towiisend,    I'.    S.    En-  Ohio. 

gineer.  337  Federal  P.ldg..  Detroit,  Mich.,   for  ^-Bids  will  be  received  until  2  p.  m..  March 

furnishing    and    dcliyernig   electric    cables     at  o,;    jjy   -^j^j     jj    jcrvey.  L'.   S.   Engineer.  Cin- 

Sault  Ste.  Marie.  Mich  cinnati.    CL.    for    constructing    and    delivering 

Minnesota.  the    steel    or   steel    and    iron   hull    light    draft 

j.v.;,i^      ;n  !,„               1       .1  .1               \    .■]  snagging  plant,  consisting  of  the  derrick  boat 

4^Bids  will  be  rece.ved  unMl  2  p.  m..  .\pri  ^^.^^^  ^  I^  ^J      ^        Iroquois. 

?'  r-    ^Aff-^^'u'-  1   "'^'  Comtnissioner  of  J^,^■^        .^^  ,             ;      ,         „               ^^^^^^^ 

Indian   .Affairs.   W  ashtngton.   D    ^^    ''^.^    '"r-  .^{^^     j  ,       „     g              pj              ^^    p,,,,,;^. 

nishing  the  necessary  labor  .and   material    for  gafetV.    Lake  wood.    O..    for    furnishing    com- 

the    erection    of    a    frame    school    house     and  pje,,. -combination   chemical  and   water  pump- 

bnck  laundry  at  tlie  Leech  Lake  Indian  School.  j^^  ,^^,^^  f^^^  ^,,gj^^, 

""■                                                f  ^•B'ds   will  be   received   until   noon,   March 

Missouri.  lO.   by   Board   of   Trustees.   Ohio   University, 

.  u- J        ,,1   ,             •      ,        ..,               M   ,  1.  Athens.   O.,    for    furnishing   of   the   materials 

^.Bids  will  be   received   until   noon.  March  peVforming   the   labor   necessarv   to   con- 

22   by  J.  G.  Babb,  Secretary  o    the  L  mversity  P  ^  ^^^^^^^    ^^.,,^^,  ,^^,;,,,i       ,,^^,.,,y,„^  ,,, 

of  Missouri,  Colutpbia,  Mo     for  the  erection  ,^^     ^         ^^^^  specifications,  descriptions,  hilN 

of  a  physics  building  on  the  grounds  of  the  ^^^,  *;,„;,„.„,     p^r.pared'  hv  Frank  L.  Packard. 

LniversityatColumbia   Mo     James  P.  Jamie-  .^^chitect.    Col  , minis.    O.-.    which    plans    and 

son     800    Security    Bldg.,    St.    Louis,    Mo,    i.  specifications  arc  .n,   file  at   the   office   of   tlu 

•■^'■'^""^"-  Secreiarv    of   the    Board    of    Trustees,    I.    M. 

^iThe    Secretary    of    the    Mississippi    River  Poster,   .Athens.   O,   and   in   tin-   offic-e   of   th 

Commission,    1307    Leggett    Bldg..    St.    Louis,  architect. 

Mo.,    will    receive    bids    until    March    21    for  Oregon 

1.000  bbls.   Americati    Portland   cement.  ^p_j^,^  ^^.j,,  ,,p  received  uiitil  2  p.  m..  M;.rcli 

New  Jersey.  18.  by  C.  W.  James.   Superintendent,  Oregon 

+Bids  will  be  received  until  3  p.  m.,  March  State"  Prison.  Salem.  Ore     for  furnishing  nia- 

21,  bv  Department   of   Commerce  and  Labor,  'erials  for  the  erection  of  24  steel  cells  at  the 

Charles  Nagel,  Secretarv.  Washington.  D.  C.  prison.    W.  C.  Knighton,  Capitol  Bldg.,  Salem, 

for  the  construction   complete  of  a  pier   for  Ore.    is  .\rcliitect.      .      ,        .,  ,              ^,      u 

the    Philadelphia.     Pa.,    immigration     station.  +Bids  will  be  received  until  4  p.  m.  March 

Gloucester    X    J  -^'  ''>'  '^-  ^-  B^rbur.  .Auditor.  Portland.  Ore.. 

for  furnishing  the  fire  department  of  the  city 

New  York.  of   Portland   with   .^O   positive   non-interfering 

+Bids    will    be    received    until    noon.    .April  successive  fire  alarm  telegraph  boxes  accord- 

1    bv  Col.  W.  M.  Black.  U.  S.  Engineer,  710  ing  to  the  plans  and  specifications  on   file  in 

•\rniy  Bldg..  39  Whitehall  St..  New  York  City.  the  office  of  the   Superintendent  of   the   Fire 

for  constructing  dikes  in  Hudson  River,  N,  Y.  .  Alarm  and  Police  Telegraph.  City  Hall. 

•J-Bids  will  be  received  until  3  p.  m..  March  Texas.                       ... 

20    by  the  State  Commission  in  Lunacy.  Cap-  <i«Bids  will  be  received  until  noon,  .April   1, 

Ftol    Albany.  N.  Y..  for  tuberculosis  pavilions  by  Capt.  T.  H.  Jackson.  U.  S.  Engineer.  Dal- 

con'structio'n    including  heating,  plumbing  and  las.    Texas,    for    iron    and    steel    delivered    at 

electric  work  at  the   Kings   Park  State  Hos-  Kleburg,   Texas,   on   the   Texas   &   New   Or- 

pital,   Kings    Park.   X.   Y.     T.   E.   McGarr   is  leans  R.  R. 

Secretary  of  the  Commission.  Wisconsin. 

*Bids  will  be  received  until  noon,  April  1.  •J'Bids   will   be   received    niilil   noon.   March 

bv    Col    W    M     Black.   U.    S.    Engineer,    39  hi,   by    Board    of   Trustees,    Public    Museum, 

Whitehall  St     Xew  York  Citv.  for  construct-  Milwaukee,  Wis.,   for   furnishing  all   material 

in-'  dikes  in  Hudson  River.  X.  Y.    The  work  and   labor   for   work  on   the   public   museum, 

consists   in    furnishing   and   securing   in   place  Bidders  are   required   to   submit  bids   for   the 

the  oiling    timber  w:prk.  metal  accessories  and  work   as   follows,  towit :      1.  Marble   and   ter- 

stone  or  other  filling  on  the  following  dikes:  razzo     tile     floors.       2.  Carpenter     work.     3. 

Van  Weis    Cedar  Hill.  Willow  Island,  Stone-  Painting   and    glazing.      The    carpenter    work 

house    Bar     Stuvvesant   and    Fordham    Point,  is  to  be  completed  within   four  months  from 

all  located  on  the  Hudson  River  between  Hud-  the  letting  of  the  contract,  and  the  painting 

ton   and    Albany    N    Y      The  total  estimated  and    glazing    must    be    finished    within    thirty 

ouantities'of  material  in  the  several  dikes  are  days   after   the  completion  of   said   carpentry 

as  follows:  "°'''-'- 

Vaij  Cedar     Willow    Stone-      Stuy-    Fordham 

Afatprials                                  ^'les  Hill       Island      house      vesaiit      Point 

Materials.                                 ^^,^^  ^j^^        p,^^    Bar  Dike.    Dike.        Dike.           Total. 

,       .,         ,,„     f,                                           3S.00n  23.000       2S,000       124.000       97,000       160.000           470,000 

Round    piles.    Im.   »•■ ..'son  l.-iOO         1.500           5.000        3.500           0,000            20,000 

Round   timber    Im.   ft... ■    g^^;^^,,      400000       1,110.000 

Sheet  pifing.   ^1,,",,    RM 63  OOO  38.000      .10.000       105.000       69.000       139.000          444.000 

Square  timber    M.  ft    B.M       ^^             ^^^^^        g,  ^p^          283.000 

rV°K^..'"'fnH   washers    lbs        ".:               4  000  4  500         .S  000         13.000         9.000         18.000             .53.i>00 

Drift  bolts  and  washers,   ids .                13.00O       14.000         19.000            51. ,50ft 

Rubble  stone,  cu.  yds. ,  |,^          ^  gjj        ^-qq          5  qoq           17,100 

gi!ed"ed'^"atVa'is.'c1f.-yds::;::;::;:   27:666    lo.ooo    37,00. 

work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


^ 


DITCHING    AND    TILE    DRAINS. 

Pursuant  to  a  resolution  passed  by  the 
Board  of  Supervisors  of  Clinton  County. 
Iowa,  notice  is  hereby  given  that  said 
Board  will  receive  sealed  bids  for  the 
construction  of  ditches  and  tile  drains  in 
Drainage  District  No.  Eleven  (11),  Clin- 
ton, Iowa,  on  the  10th  day  of  April,  1912, 
at  2  o'clock  P.   M. 

1st.  That  sealed  bids  will  be  received 
per  cubic  yard  for  excavation  on  ditch 
work,  and  per  lineal  foot  of  tile  drains, 
on    tile    work,    on    the    following    sections. 

2nd.  Said  District  is  divided  into  two 
(2)    Sections. 

3rd.  Section  "A"  is  composed  of  the 
"A"  ditch. 

9,400  ft.  18-ft.  bottom,  slopes  IVz  to  1; 
6,600  ft.  14-ft.  bottom,  slopes  1%  to  1; 
7,000  ft.  6-ft.  bottom,  slopes  IV2  to  1: 
6,600  ft.  4-ft.  bottom,  slopes  l'^  to  1; 
2,000  ft.  3-ft.  bottom,  slopes  IVz  to  1; 
4,000  ft.   2-ft.   bottom,   slopes  1%   to  1. 

Lateral  No.  1—3,600  ft.  2-ft.  bottom, 
slopes  1  to  1;  2.000  ft.  10-inch  tile,  slopes 
1  to  1. 

Lateral  No.  2— 2.700  ft.  12-inch  tile, 
slopes  1  to  1. 

Lateral  No.  3—2,700  ft.  2-ft.  bottom, 
slopes  1  to  1:  1^700  ft.  12-inch  tile  slopes 
1  to  1. 

Lateral  No.  4—600  ft.  10-inch  tile, 
slopes  1  to  1. 

Lateral  No.  5—3,200  ft.  2-ft.  bottom, 
slopes  1  to  1. 

Lateral  No.  6-4.000  ft.  12-inch  tile. 
slopes   1   to   1. 

Lateral    No.    7 — 1,400   ft.   12-inch   tile. 

Lateral  No.   S— 800   ft.   10-inch   tile. 

Lateral  No.  9—2.600  ft.  2-ft.  bottom, 
slopes  1  to  1. 

Lateral   No.    10—2.700    ft.    12-inch    tile- 
Lateral    No.    11—900   ft.    10-inch    tile. 

Lateral  No.  12—7,000  ft.  2-_tt.  bottom, 
slopes  1  to  1. 

Lateral  No.  13—2,600  ft.  2  ft.  bottom, 
slopes  1  to  1. 

Lateral   No.    15—1,400    ft.    12-inch    tile. 

Lateral  No.  16—2,000  ft.  2-ft.  bottom, 
slopes  1  to  1. 

4th.  Section  "B"  is  composed  of  the 
"B"   ditch. 

2,800  ft.  7  ft.  bottom,  slopes  li,4  to  1; 
7,700  ft.  6-ft.  bottom,  slopes  1%  to  1: 
1,600  ft.  2-ft.  bottom,  slopes  1%  to  1; 
10,300  ft.    2-ft.   bottom,   slopes  1  to  1. 

Lateral  No.  18—4.400  ft.  2-ft.  bottom, 
slopes  1  to  1. 

Lateral  No.  19—3,300  ft.  2-ft.  bottom, 
slopes  1  to   1;   1,400  ft.   10-inch  tile. 

Lateral   No.    20—1,000    ft.    10-inch    tile. 

Lateral  No.    21—4,200   ft.   15-inch   tile. 

Lateral  No.  22 — 9,000  ft.  2-ft.  bottom, 
slopes  1  to  1. 

"C"  .Ditch. 

6,000  ft.  5-ft.  bottom,  slopes  ly^  to  1; 
5,200  ft.  4-ft.  bottom,  slopes  IV2  to  1; 
2,700  ft.  12-inch  tile;  1,100  ft.  10-inch  tile. 

Lateral  No.  23—1,000  ft.  2-ft.  bottom, 
slopes  1  to  1. 

Lateral   No.    24—3.100    ft.    12-inch    tile. 

Lateral   No.    25—3.100    ft.    12-inch    tile. 

Lateral  No.    26—3.000   ft.   10-inch   tile. 

Lateral  No.  27-6,800  ft.  2  ft.  bottom, 
slopes  1  to  1:  700  ft.   12-inch   tile. 

Lateral  No.  28— 2.S00  ft  2-tt.  bottom, 
slopes  1  to  1. 

Lateral  No.  29—3.500  ft.  3-ft.  bottom, 
-slopes  1  to  1. 

Lateral  No.  30—1,400  ft.  3-ft.  bottom. 
slopes  1  to  1:   2,600  ft.   15-inch   tile. 


Lateral  No.  31—1.500  ft.  2-ft.  bottom, 
slopes  1   to   1. 

Lateral    No.    32—2,000    ft.    10-inch    tile 

Said  work  to  be  commenced  on  the  1st 
day   of   July,    1912. 

Section  "A,"  258,570  yardage;  Section 
"B,"  150,100  yardage.  Above  are  esti- 
mated quantities  only. 

Section  "A"  to  be  completed  on  or  be- 
fore January  1st,  1914. 

Section  "B"  to  be  completed  on  or 
before  January  1st,  1914. 

5th.  All  bids  must  be  in  sealed  envel- 
opes, indorsed  with  the  bidders-  name  and 
marked  on  the  outside  "Proposal  for 
District  No.  11,"  and  same  must  be  made 
on  blank  forms,  which  can  be  obtained  at 
the  County  Auditor's  Office,  and  each  bi-. 
must  be  accompanied  in  a  separate  en- 
velope by  a  cash  deposit  or  certified 
check,  made  payable  to  the  County  Aud- 
itor of  Clinton  County,  in  the  sum  equal 
to  10  per  cent  of  the  amount  of  the  bid. 
w.iich  sum  will  be  forfeited  and  become 
the  property  of  Clinton  County  in  case 
the  successful  bidder  should  tail  to  enter 
into  a  contract  or  give  the  required  bonds 
in  a  sum  equal  to  25  per  cent  of  the  esti- 
mated cost  of  the  work  to  let. 

6th.  Contractors  are  requested  to  make 
two  separate  kinds  of  bids,  one  contem- 
plating cash  payment,  including  SO  per 
cent  monthly  estimate;  the  other  on  pay- 
ment in  bonds  issued  by  the  Drainage 
District  delivered  on  completion  of  all 
work. 

7th.  Said  work  to  be  done  in  accord- 
ance with  the  plans  and  specifications 
now  on  file  with  the  County  -Auditor  at 
the  Court  House.   In   Clinton,   Iowa. 

The  Board  reserves  the  right  to  reject 
any  .and  all  bids,  and  re-advertise  for 
new  bids. 

County    Auditor. 

ROAD  GRADING. 

Sealed  Bids  will  be  received  by  the 
Board  of  County  Road  Commissioners  of 
Gogebic  County,  for  all  or  any  portion  of 
the    following   work. 

For  furnishing  all  tools,  material,  labor, 
etc.,  necessary  tor  Clearing.  Grubbing, 
Grading  and  Ditching  of  approximately 
37  miles  of  road.  An  approximate  esti- 
mate of  the  amount  of  work  to  be  done  is 
as    follows: 

180,000  cu.  yds.   of  dirt. 

55,000   sqs.    of   grubbing. 

270  acres  of  clearing. 

Specifications,  plans  and  profile,  as  well 
as  any  other  information,  may  be  had 
at  the  Engineer's  Office  at  Bessemer. 
Mich. 

A  certified  check  in  the  sum  of  $1,000.00 
will  be  required  to  accompany  said  bid, 
which  check  shall  be  forfeited  if  the 
successful  bidder  fails  to  enter  into  con- 
tract within  10  days  from  the  award  of 
the  bid. 

Bids  to  be  considered  must  be  filed 
with  the  County  Clerk,  on  or  before 
Tuesday,    April   2.   10   o'clock   A.    M. 

The    Board    of    County    Road    Commis- 
sioners  reserves   the   right   to   reject   any 
bid  or  part  of  a  bid,  if  it  be  deemed  for 
the  best  inte  est  of  the  county  to  do  so. 
G.     S.     B.A.RBER. 
Chairman. 

H.    A.    HARPER. 
Engineer. 

Very   truly  yours, 

H.    A.    HARPER 


CANADIAN  PACIFIC  RAILWAY  COIM 
PANT— DEPARTMENT  OF  NATURAl 
RESOURCES— IRRIGATION    BRANCH i 

TENDERS     FOR     STEEL     HIGH.! 
WAY   BRIDGES. 

Sealed  tenders,  addressed  to  the  under- 
signed, will  be  received  up  to  neon  of 
.A.pril  15th,  1912,  for  the  design,  manu- 
facture and  erection  complete  on  piers 
to  be  provided  by  the  Railway  Company, 
of  the  following  Steel  Highway  Bridges 
2  Bridges — span  125  feet. 
4  Bridges — span   100   feet. 

14  Bridges — span      75    feet. 
9  Bridges — span      60   feet. 

Contract,  specification,  form  of  tender 
and  general  instructions  may  be  had  on 
application  to  the  undersigned.  A  de- 
posit of  $25  will  be  required  before  speci- 
fications will  be  given  out,  which  will  bt 
returned  on  receipt  of  a  bona  fide  tender 

Tenders  will  only  be  received  from 
parties  who  can  show  a  reasonable  ac- 
quaintance with  work  of  the  required 
character,  and  that  they  have  the  facili- 
ties and  J)lant  necessary  for  work  of  such 
magnitude. 

A  certified  cheque  or  cash  deposit  to 
the  amount  of  5  per  cent  of  the  tender 
must  accompany  all  bids  as  a  guarantee 
that  the  bidder  will  enter  into  a  contract 
for  the  work  should  it  be  awarded  to  him 
and  which  will  be  forfeited  as  liquidated 
damages  should  the  bidder  default. 

Cheques  or  deposits  of  the  unsuccess- 
ful bidders  will  be  returned  within  tei 
days  after  the  award  of  the  contract. 

The  right  is  reserved  to  the  Compan> 
to  reject  any  or  all  tenders  and  to  waive 
defects,  A.   S.   DAWSON, 

Chief  Engineer 

Calgary,  Alberta,  March  1st.  1912. 


CONCRETE  TUNNEL. 

STATE    OF    ILLINOIS— BOARD    OF 
ADMINISTRATION. 

Springfield,   March    4,   1912. 

Sealed  bids  will  be  received  by  the 
Board  of  -\dministration  in  its  office  in 
Springfield.  Illinois,  up  to  eleven  a.  m. 
Monday.  March  25,  1912,  and  then  and 
there  publicly  opened,  for  the  construc- 
tion of  approxifhfitejy  five  thousand  feet 
of  four  and  a  half  f^et  by  six  feet  open 
concrete  tunnel,  plain  concrete  work,  for 
heating  system  at  the  Peoria  State  Hos- 
pital, South  Bartonville.  Illinois.  Practi- 
cally no  sheeting  required.    It  is  clay  soil 

The  right  is  reserved  to  reject  any  an(l 
all  bids. 

Plans  and  specifications  may  be  in- 
spected on  application  to  managing  officer 
Peoria  State  Hospital,  or  to  the  under- 
signed  at   Springfield.   Illinois. 

FR.\NK  D.  WHIPP. 
Fiscal    Supervisor. 

WATER  WORKS. 

Titusville.    Fla.,   March  9,  1912. 
Bids    will  be   received   by  the   Trustees 
of   City   Bonds   of   the   C.ty  of  Titusville, 
Florida,   until  noon  of  May  20th,   1912,  for 
the  construction  of  a  water  works  system 
for   the    city,    including   pumping   station, 
elevated  reservoir,   water  mains,   fire  hy- 
drants,   etc.     Plant    to   be  complete.     Bid- 
ders   must    submit    their    own    plans   anil 
specifications.        Instruction       to      bidders 
and  map  of  the  city  may  be  obtained  on 
application  to  the  Trustees  of  City  Bonds 
TRUSTEES    OF   CITY    BONDS. 
By  Geo.   M.    Robbins.    Ch.airm.in 


h  13,  1912. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


CITY  OF  TORONTO. 

JpPLY  OF  R.\IL    TIE.'^  .\.NL>  IWSTE.V- 

INGS. 

.rate  tenders  on  prescribed  forms  will 

eived    by    registered    post   only,   ad- 

i  to  the  Chairman  of  the  Board  of 

.  ;ir..|.    City    Hall.    Toronto.    Can.,    up    to 

.  n  on  Tuesday.  March  19.   1912.  for  the 

of  the  following : 

J50  tons  4o-lb.  "T"  rail.  A.  S.  C.  E. 

100  kegs  5".v9/16"  spikes. 
'..400  pair  angle  bars  for  45-lb.  "T" 

-5  kegs  %"x3"  bolts. 
^10    tons    80-Ib.    "T"    rail    similar   to 
:    Section    .135. 

'72    tons    90-lb.    girder    rail    similar 
■ain   Section   392. 

■.,100    pair    splice    bars    for    Lorain 
■.  335. 
>    i,250    pair    splice    bars    for    Lorain 
};tion  392. 
1    RO    kegs    l"x3%"    track    bolts    and 
200  lbs.  per  keg). 

.i.300   pair   of    T4"x5'    3%"    steel    tie 
lis.     ' 
II.  6.000    steel    ties   and    necessary    rail 

■  ings. 

i.OOO    wood    ties.    5"x6"x(6'.     7'.     S' 

ifications   and    form    of   tender    may 
lined  on   application  to  the  Depart- 
f   Railways   &    Bridges.    City   Engi- 
.  .    Office.   Toronto. 
Envelopes    containing    tenders    must    be 
linly  marked  as  to  contents. 
Prospective    tenderers   will    please    only 
.'K    for    the    specifications    coving    those 
ms  on  which  they  propose  to  tender. 
Quick  delivery  will  be  required  on  Items 

■  2.  3.  4  and  12. 

tenderers   shall    submit    with    their 

uiers    the    names    of    two    sureties    (ap- 

oved    of    by    the      City    Treasurer,      not 

orYihpps   of    the   City    Council    or    Officers 

Corporation   of   the  City   of  Toron- 

r   in  lieu   of   said  sureties,   the  bond 

:    a   guarantee   company    approved    of   as 

oresaid. 

lowest    or    any    tender    not   neces- 
accepted. 

G.  R.  GE.A.RY.    (Mayor). 
I  Chairman  of  the  Board  of  Control. 

"•   Hall,  Toronto. 

ruary    26th.    1912. 


RADING,  DRAINING  AND  PAV- 
ING. 

,  Sealed  bids  will  be  received  by  the 
joard  of  Street  Improvement.  District  No. 

i6.  Little  Rock.  Ark.,  until  2  o'clock  p. 
'[..  Wednesday.  March  20,  1912.  for  grad- 
Iig,    draining    and    paving    with    vitrified 

."ick,  asphalt,  asphaltic  concrete,  creo- 
')ted  blocks  or  bitulithic  pavement  on 
l5ncrete  foundation  within  said  district. 
I  xtent  of  proposed  work  is  approximately 
(le  paving  of  fourteen  blocks  on  concrete 
^ase. 
I  Plans  and  specifications  may  be  obtained 

•om  Sam  W.  Reyburn.  Chairman.  District 
j'o.  186,  care  Union  Trust  Co.,  Little  Rock, 
'  rk..  to  whom  all  bids  should  be  ad- 
Iressed.      Bids   must    be    accompanied    by 

ertlfled    check    for    S500.      The    right    is 

eserved  to  reject  any  and  all  bids. 

S.\M  W.   REYBURN,   Chairman. 
R.  W.  RIGHTSELL.   Secretary. 


TENDERS  AND  DESIGNS  FOR 
AN  AQUEDUCT,  CANADIAN 
PACIFIC  RAILWAY  COMPANY, 
DEPARTMENT  OF  NATURAL 
RESOURCES.  IRRIGATION 
BRANCH. 

Sealed  tenders,  addressed  to  the  under- 
signed and  endorsed  "Proposals  for 
Brooks  Aqueduct,'  will  be  received  up  to 
noon  of  May  1.   1912.  _^^ 

The  site  of  the  work  is  about  four  miles 
southeast  of  Brooks,  .\lberta,  a  station 
on  the  main  line  of  the  Canadian  Pacific 
Railway  125  miles  east  of  Calgary.  The 
aqueduct  is  about  10,000  feet  long  and  51 
feet  maximum  height,  and  is  designed  tn 
discharge  910  cubic  feet  per  second. 

Tenders  will  be  received  based  either 
on  the  design  prepared  by  the  company's 
engineer  or  on  designs  to  be  submitted 
by  the  bidder.  The  engineer's  design  in- 
volves the  furnishing  and  placing  of 
about  23,400  cubic  j-ards  of  concrete  and 
3,640,000  pounds  of  reinforcing  steel,  to- 
gether with  excavation  and  filling  to  the 
amount  of  40,000  cubic  yards. 

-•VU  labor  and  materials  required  will 
be  at  the  expense  of  the  contractor. 

Bidders  will  be  required,  either  person- 
ally or  by  representative,  to  visit  and  in- 
spect the  site  and  satisfy  themselves  as 
to  local  conditions,  supply  of  material, 
etc. 

Plans,  specifications  and  full  informa- 
tion may  be  obtained  on  application  to 
A.   S.  Dawson,  Chief  Engineer,   Calgary. 

A  deposit  of  $300.00  will  be  required  be- 
fore plans  or  specifications  will  be  given 
out,  which  will  be  returned  on  receipt  of 
the  same  in  good  condition. 

All  proposals  must  be  accompanied  by 
a  certified  check  payable  to  A.  S.  Daw- 
son for  5  per  cent  of  the  amount  of  the 
tender,  to  be  forfeited  as  liquidated  dam- 
ages in  case  tiie  bidder  neglects  or  re- 
fuses to  enter  into  a  contract  should  the 
work  be  awarded  to  him. 

Proposals  will  not  be  considered  unless 
made  out  on  the  form  provided.  Inter- 
lineations, alterations  or  o.ualifieation  of 
prices,  except  as  therein  provided  for, 
may  invalidate  proposals. 

The  company  reserves  the  right  to  re- 
ject any  or  all  tenders  and  to  waive  de- 
fects. 

-A..    S.    DA-«'SON, 
Chief    Engineer,    Dept.    of    Natural    Re- 
sources. Canadian  Pacific  Railway. 
Calgar.v.   Alberta.   March   1.   1912. 


STORM   SEWER. 

Carroll.   Iowa. 

Bids  will  be  received  by  the  City  Clerk 
at  his  office  in  Carroll.  Iowa,  up  to  S 
o'clock  P.  M.  of  March  26th.  1912,  at 
which  time  they  will  be  publicly  opened 
and  read,  for  the  construction  of  pipe 
Storm  Sewers  in  Carroll  as  follows:  24- 
inch.  505  ft.;  22-lnch,  620  ft.;  IS-inch. 
1.330  ft.:  15-inch,  2.120  ft.;  12-inch.  935 
ft.;  10-inch,  810  ft.;  Man  Holes.  4S,  and 
Castings.  15,000  pounds. 

Plans  and  Specifications  may  be  h.ad 
upon  application  to  the  City  Clerk  at 
Carroll.  ,1.    .\.    DOUGHERTY. 

City  Clerk. 


RIVER  IMPROVEMENT. 

St-aled  proposals  will  bt-  received  at  the 
office  of  the  Commissioner  of  Public 
Works,  Room  5,  Municipal  Building,  Buf- 
falo, N.  Y.,  and  be  opened  at  11  o'clock 
.\,  M,,  March  2Sth,  1912.  for  the  comple- 
tion of  the  improvement  of  Section  2-A 
of  the  Buffalo  river  and  Cazenovia  Creek 
Improvement,  comprising  1,500,000  cubic 
yards  earth  excavation  and  some  pile 
protection. 

This  is  to  produce  a  rectified  river 
channel  with  a  typical  section  of  190 
feet  bottom  width  by  22   feet  deep. 

Plans,  specifications  and  further  infor- 
mation may  be  had  by  applying  to  the 
Deputy  Engineer  Commissioner,  Room  7, 
Municipal   Building,   Buffalo,   N.   Y. 

The  City  reserves  the  right  to  reject 
any  or  all  bids. 

Certified  check  for  $15,000.00  or  bond  ap- 
proved by  the  Mayor  for  25  per  cent  of 
estimated  amount  of  contract  to  .accom- 
pany bids. 

The  formal  advertisement  required  by 
law  appears  in  the  official  paper  of  the 
City,  The  Buffalo  Commercial,  on  March 
6th,  7th,  13th,  14th,  20th  and  2Ist,  1912, 
which  form  should  be  followed  in  bidding. 

This  is  not  a  prescribed  notice. 

DITCH   CONSTRUCTION. 

St.  Paul.  Minnesota,  March  4,  1912. 

Sealed  proposals  will  be  received  at  the 
office  of  the  State  Auditor,  of  the  State 
of  Minnesota,  until  2  o'clock  P.  M.,  Tues- 
day. April  2nd,  1912.  for  the  construction 
of  the  Mustinka  River  State  Ditch,  in 
Traverse  County,  Minnesota,  involving 
the  construction  of  about  13  miles  of  main 
outlet  ditch,  and  the  excavation  of  about 
350,000  cubic  yards  of  earth.  The  work 
is  located  from  1  to  10  miles  from 
Wheaton,    Traverse   County,   Minnesota. 

This  is  an  excellent  floating  dredge 
job.  and  is  suitable  for  a  l'.A  ward  ma- 
chine. Excellent  roads  cross  the  line  of 
the  ditch  at  various  points.  For  full  par- 
ticulars address 

GEORGE   .4.   R.\LPH. 
State   Drainage   Engineer. 
St.   Paul,   Minnesota. 

PUMPING  PLANT. 

Madison,    South   Dakota. 

Sealed  bids  will  be  received  by  the  City 
Council  of  the  City  of  Madison  up  to 
S:00  P.  M.,  April  4th,  and  then  opened, 
for  furnishing  and  installing  one  pump 
of  400  Gal.  per  min.  and  one  of  600  gal. 
per  min.  capacity.  One  40  H.  P.  and  one 
60  H.  P.  motor,  one  100  B.  H.  P.  oil 
engine,    fuel   storage   tank,    etc. 

Pl.ans  and  specifications  may  be  ob- 
tained from  the  City  .Auditor  by  deposit- 
ing $5.00.  which  will  be  returned  upon 
return  of  plans  and  specifications  in  good 
condition.  Or  they  may  be  seen  at  the 
Builders'  Exchange.  St.  Paul.  Minn.,  .and 
.\berdeen,  S.  D..  and  at  the  office  of  the 
Missouri  Valley  Engineering  Company, 
Mitchell,  S.  D.  Check  for  $300.00  required 
with  bid.  GEO.   H.   W.\SKEY. 

WM.   R.\E.  Mayor. 

City  .\uditor. 

Madison,  S.  D.,  March  7th,  1912. 

U.  S.  ENGINEER  OFFICE— Little  Seek. 
Ark..  Jan.  31,  1912.  Sealed  proposals  fer 
constructing  the  two  (2)  steel  hull,  24-l«*h 
pump  dredges  H.  S.  Taber  and  Robert 
McGregor  will  be  received  here  until  12 
o'clock  noon,  April  9,  1912,  and  then  pub- 
licly opened.  Information  on  applleatlen 
CLARKE  S.    SMITH,   Major.   Engrs. 
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Copy  received  until  Monday  noon. 


SEWER  SYSTEM. 

Notice  is  hereby  given  tliat  sealed  pro- 
posals will  be  received  by  the  Board  of 
Commissioners  ot  Sioux  Falls.  S.  D..  until 
11  o'clock  a.  m.  on  the  26th  day  of  March, 
1912,  for  the  construction  af  a  System  of 
Sewerage  for  said  City,  in  accordance 
with  plans  and  specifications  therefor, 
marked  "Plan  C,"  on  file  in  the  office  ot 
the  City  Auditor  of  said  City. 

The  work  will  be  divided  into  six  divi- 
sions and  bids  may  be  made  upon  the 
work  as  a  whole  or  upon  any  one  or  more 
of  said  divisions. 

-•ill  bids  must  be  upon  the  basis  of  a 
cash  payment  for  the  work  and  must  be 
on  blank  forms  furnished  for  that  pur- 
pose and  each  bid  must  be  accompanied 
bj-  a  bond  running  to  said  City  in  a  penal 
sum  of  at  least  50  per  cent  of  the  amount 
of  the  bid  in  accordance  with  Section  1343 
of  the  South  Dakota  Political  Code  for 
the  year  1903,  or  in  lieu  thereof  by  a 
duly  certified  check  for  a  sum  equal  to 
10  per  cent  of  the  amount  of  the  bid, 
made  payable  unconditionally  to  the  order 
of  the  City  Treasurer  of  the  City  of 
Sioux  Falls.  S.  D.,  as  a  gruarantee  that 
the  bidder  will  enter  into  a  contract  and 
will  furnish  the  required  bond  within 
fifteen  (15)  days  after  notice  of  the 
award  to  him  of  the  work  contained  in 
his  proposal. 

Alternative  bids  may  be  made  upon  the 
basis  of  using  vitrified  pipe,  reinforced 
concrete  pipe  or  stone  for  all  single  sew- 
ers 24"  or  more  in  diameter  and  also  for 
using  either  of  these  rhaterials  or  plain 
concrete  for  the  storm  water  section  of 
all  double  sewers  in  which  the  storm  wa- 
ter section  is  more  than  20"  in  diameter, 
and  the  right  is  reserved  by  the  Board 
of  Commissioners  to  designate  which  class 
of  material  shall  be  used  in  each  division 
after  the  bids  have  been  opened,  and  to 
.award  the  contract  for  such  classes  as 
they  may  deem  for  the  best  interests  of 
the   City. 

Plans  and  specifications  may  be  seen 
and  schedule  of  quantities  and  blank  forms 
of  proposals  obtained  at  the  offices  of 
S.  B.  Howe.  City  Engineer,  Sioux  Falls. 
S.  D..  and  L.  P.  Wolff,  Consulting  Engi- 
neer, St.  Paul,  Minn.,  and  at  the  office  of 
Engineering  &  Contracting.  Chicago,  III. 

Each  bid  must  be  endorsed  on  the  out- 
side with  a  statement  showing  the  work 
covered  by  the  bid  and  must  be  filed  with 
the  City  Auditor  before  the  hour  above 
named. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

By  order  of  the  Board  of  Commission- 
ers of  the  City  of  Sioux  Falls.   S.   D. 

WALTER  C  LBTSE.  City  Auditor. 


MISSISSIPPI  RIVER  COMMISSION. 
1st  and  2d  Districts.  U.  S.  Engineer  Office. 
Memphis,  Tenn.,  Feb.  20.  1912.  Sealed 
proposals  for  furnishing  about  637,000  lbs. 
wire,  silicon  bronze  wire,  wire  strand, 
wire  cables,  staples  and  clips,  and  140 
coils  of  manila  rope,  will  be  received  at 
this  office  until  noon  of  Mar.  19.  1912,  and 
then  publiciv  opened.  Information  on  ap- 
Dlication.  CLARKE  S.  SMITH.  Maj. 
Engrs. 

U.  S.  ENGINEER  OFFICE,  Duluth, 
Minn..  Mar.  5.  1912.  Sealed  proposals  for 
furnishing  and  placing  rock  in  the  founda- 
tion embankment  for  the  breakwater  ex- 
tension at  Marquette.  Mich.,  will  be  re- 
ceived here  until  noon  April  5.  1912.  and 
then  publicly  opened.  Inform.ation  on  ap- 
plication. Francis  R.  .Shunk,  Lt.  Col., 
Engrs. 


SEWER  CONSTRUCTION. 

On  March  22.  1912,  I  will  let  the  con- 
tracts for  the  construction  of  the  Toll 
Gate  Drain,  at  the  City  Hall,  in  the  City 
of  Lansing,  Mich.  This  job  very  closely 
resembles  a  sewer  job  and  consists  in  the 
laying  of  4,350  feet  of  4S-inch.  3,330  feet 
of  30-inch,  and  3,430  feet  of  24-inch  re- 
inforced concrete  pipe.  1.300  ft.  of  IS-inch 
sewer  pipe;  910  feet  of  12-inch  and  360 
feet  of  S-inch  drain  tile.  It  also  includes 
the  construction  of  33  manholes  and  6 
catch  basins.  The  depths  will  average  as 
follows:  4S-inch  pipe.  7.S2  ft.;  30-inch 
pipe.  14. S3  ft.;  24-inch  pipe,  14.26  ft.;  IS. 
12  and  8-inch  tile,  6.26  ft.  All  pipe,  tile- 
castings  and  other  appurtenances  will  be 
furnished  the  contractor  on  the  ground  by 
the  Drain  Commissioner.  The  improve- 
ment to  be  paid  for  with  orders  drawn 
upon  the  County  Treasurer  and  secured 
hy  a  tax  upon  the  district  drained  by  the 
drain.  Certified  check  or  certificate  of 
deposit  upon  a  bank  of  this  county  or  a 
draft  in  the  sum  of  $1,000,00  required 
from  all  prospective  bidders  as  evidence  ot 
good  faith.  Specifications,  blue  prints, 
etc..  and  further  information  may  be  had 
by  application  to  the  undersigned. 

WALTER  R.  CARVEN, 

Drain  Commissioner  of  Ingham  County. 

Mason,  Mich. 


LAYING  WATER  MAINS. 

NEW    CASTLE,    IND. 

New   Castle.    Incl. 

Sealed  proposals  will  be  received  by 
the  City  Council  of  the  City  of  New  Cas- 
tle. Ind.,  at  the  Council  Chamber  until 
7:30  p.  m.,  March  IS,  1912,  and  will  be 
publicly  opened  at  that  hour  f<Jr  laying 
approximately  10,000  feet  of  8".  10"  and 
12"  cast-iron  water  mains  and  accessories. 
All  the  above,  according  to  plans  and 
specifications  on  file  at  the  office  of  City 
Clerk.  Each  bid  must  be  accompanied 
by  a  certified  check  of  10  per  cent  of 
amount  of  bid  made  payable  to  the  City 
Clerk. 

Instructions  to  bidders,  specifications 
and  blank  proposals  may  be  obtained  from 
the  City  Clerk  or  from  Chas.  Brossmann. 
Consulting  Engineer.  Union  Trust  Bldg.. 
Indianapolis.  The  right  is  Reserved  to 
reject  any  or  all  bids  or  accept  such  bids 
as  are  to  the  best  interest  of  the  City  of 
New  Castle. 

GEO.    M.    BARNARD,    Mavor. 
L.  M.  JOHNSON,  City  Clerk. 


BRIDGE. 

Pasadena.  Cal. 
Sealed  bids  will  be  received  until  10  a. 
m.,  March  26,  for  the  construction  of  a 
reinforced  concrete  arch  bridge.  1,460  tt- 
in  length.  28-foot  roadway  and  two  5- 
foot  sidewalks.  Estimated  cost,  $185,000 
Plans  and  specifications  can  be  obtained 
from  Waddell  &  Harrington,  Kansas 
City,  or  the  City  Engineer.  Pasadena, 
upon  a  deposit  of  $20.00.  The  city  re- 
serves the  right  to  reject  ■  any  and  all 
bids.  Each  bid  must  be  accompanied 
with  a  certified  check,  draft  or  cashier's 
check  equal  to  10  per  cent  of  bid.  Fur- 
ther particulars  in  regard  to  bids  and 
bidding  blanks  must  be  obtained  from 
Heman  Dyer,   City  Clerk. 


HALLOCK  AND  MEDINA  DRAINAQ 
DISTRICT.  I 

Sealed  bids  will  be  received  by  Hall); 
and  Medina  Drainage  District  of  Peck 
County,  Illinois,  at  the  office  of  Wm.l 
Kellogg,  Attorney,  in  Peoria,  Illinois,  (i 
March  18,  1911,  for  the  following  ' . 
scribed  work:  New  channel  for  Halhs 
Hollow  Creek.  7,S00  cu.  yds.  clean? 
present  channel  of  Hallock  Hollow  Cr« 
and  changing  outlet  of  Crow  Creek,  3,J 
cu.  yds.  Additional  information  may ; 
secured  from 

HARMAN    ENGINEERING    CO., 


The  Essence 
of  Engineer- 
ing Law 

The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found   in  compact  form 

for  easy  reference  in 
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p    Methods  of   Recording.   Inter- 
)ring  and  Estimating  Road  and 
Pavement  Maintenance 
Costs. 
-i.ic  of  March  13  wo  discussed  cer- 
made  by  a  commission  appointed 
■1  pavements  in  Cambridge,   Mass. 
■w  attempt  briefly  to  indicate  cor- 
is   of   recording,    interpreting   and 
iie  cost  of  maintaining  roads  and 

■  f  maintaining  a  pavement  may  be 

live  items:     (1^  Dust  laying;  (2) 

;;  (3)  removing  snow ;  (4)  patch- 

iring  small  areas,  and    (5)   resur- 

.  newing  large  areas. 

all  true  maintenance  costs,  but  it 

happens     that     other     items     are 

maintenance  that  should   properly 

:.5  new  construction.     For  example. 

vater-bound  macadam   is   surfaced 

.:ious   macadam,   the   new    surface 

d  is  not  so  much  a  renewal  of  any 

.    surface  as  it  is   the  construction 

vemcnt  upon  an  old  one  as  a  base. 

re,   a   new    pavement    trp    of    this 

....;  upon  an  old  base,  most  of  its  cost 

1   be  charged   to   new   construction   and 

;:i:nntenance.     To  do   so  is  merely  to 

'CSt  accounting  practice  as  applied 

or  criterion  to  apply  in  such  cases 

•  new  construction  all  expenditiires 

the  appraised  value  of  the  original 

nd  charge  to  maintenance  all  ex- 

•.hat  merely  keep  the  structure  in- 

■  its  original  value. 

ntely    the    accounting    relating    to 

ways  has  usually  been  so  imperfect 

.;w    construction    has    frequently    been 

rd  to  maimeiianee.     This  has  happened 

3!dly    of    late,    because    of    the    natural, 

.;i  erroneous,  tendency  to  charge  to  main- 

•>'!  bituminous  surfacing  of  old  mac- 

J.     Consequently  road  maintenance 

seemingly  taken  an  enormous  leap 

"\  during  the  last   few  years,   when,   in 

•>  •  i?  new  construction  /the   bituminous 

that  has  caused  the  upward  leap. 

le  present  cheap  wooden  cross-tics 

A.ivs  replaced  with  expensive  steel   or 

|te  ties  in  the  course  of   the   next    few 

I  and  were  the   entire   cost   of   such   re- 

^'nent   charged    to    track    maintenance,    it 

»-  result  in  a  great  jump  in  maintenance 

ly  expenses  during  those  years;   but   it 


would    be    incorrect   accounting   to   make   the 
charges  in  that  manner. 

If  the  surface  of  a  macadam  road  has  worn  , 
dc)wn  an  inch,  and  if  it  is  resurfaced  with  a 
3-in.  layer  of  new  stone,  the  common  practice 
is  to  charge  the  cost  of  the  entire  3  ins.  to 
maintenance.  This  is  incorrect.  Only  one- 
third  of  the  cost  of  resurfacing  should  be 
charged  to  maintenance  in  this  case,  and  the 
remaining  two-thirds  .should  be  charged  to 
new  construction,  for  only  1  in.  of  the  three 
represents  renewals  of  pre-existing  macadam. 

.A.S  above  indicated,  there  should  be  five 
separate  maintenance  accounts  in  any  general 
system  of  recording  pavement  maintenance 
costs.  But  under  special  conditions  three  items 
may  suffice:  (1)  Cleaning:  (i)  ordinary  re- 
pairing, or  patching,  and   (3)   renewing. 

The  item  of  renewing  should  cover  the  cost 
of  entire  renewals  of  large  areas  of  the  pave- 
ment, as  when  a  previously  patched  asphalt  is 
taken  up  and  replaced  by  a  new  asphalt  sur- 
face. Unfortunately  few  cities  have  so  kept 
their  maintenance  records  as  to  show  the  cost 
of  repairing  separated  from  the  cost  of  re- 
newing. Hence  it  happens  that  engineers  fre- 
quently err  in  estimating  ordinary  repair  costs, 
because,  failing  to  realize  that  the  recorded 
maintenance  costs  often  include  costs  of  re- 
newing as  well  as  repairing,  they  assume  that 
the  recorded  maintenance  costs  relate  solely 
to  ordinary  repairs.  The  Cambridge  paving 
commissioii  made  this  error  in  their  recent 
report.  Their  estimate  of  5.4  cts.  per  square 
yard  per  annum  for  "ordinary  repairs"  of 
inacadam  is  excessive,  for  the  -'kI  cts.  includes 
a  large  part,  if  not  all,  of  the  renewals  due  to 
entire  resurfacing. 

Every  complete  maintenance  record  oi  pave- 
ments should  show  the  date  of  original  con- 
struction, and  the  successive  dates  of  resur- 
facing a  given  yardage.  Also  there  should  be 
traffic  ceiisuses  taken  at  intervals  so  that  the 
maintenance  statistics  may  be  properly  inter- 
preted. . 

If  the  ages  of  the  wearing  coats  of  given 
areas  of  all  pavements  in  a  city  arc  known, 
the  "weighted  age"  of  each  class  of  pavcnient 
can  be.  and  should  be.  calculated.  The  weighted 
age  is  found  thus: 

Yds.  ■•  Vrs. 

IfiO.OOO 

96.000 

70,000 

G4.000 


.\rea. 

Age 

sq.  yds. 

in  years 

10.000 

16 

8,000 

13 

7,000 

10 

S.OOO 

S 

390,000 


33,000  12 

Multiplv  the  vardage  of  each  pavement  area 
bv  its  age.  tota'l  the  products   (yds.xyrs.)  and 
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divide  by  the  total  yardage  to  get  the  weighted 
age  of  the  pavements  of  a  given  class.  In  the 
above  example  the  weighted  age  is  390,000  -^ 
3-3,000=  12  nearly.  Knowing  the  weighted 
age  of  a  given  class  of  pavements  in  a  city, 
the  average  annual  repair  and  renewal  costs 
have  much  more  significance  than  they  would 
otherwise  have. 

The  average  maintenance  costs  of  a  single 
year,  or  even  of  a  few  years,  may  be  very 
deceptive,  and  particularly  so  if  the  weighted 
age  of  the  pavements  is  unknown.  Obviously 
when  a  pavement  is  new,  say  less  than  five 
years  old,  the  repairs  may  cost  very  little  and 
the  renewals  nothing  at  all.  Conversely  if  the 
weighted  age  is  more  than  half  the  total  life 
of  the  pavements,  repairs  and  renewals  may 
be  large,  growing  progressively  larger  as  the 
weighted  age  approaches  the  full  life. 

An  engineering  periodical  recently  made  the 
statement  that  the  bonding  of  counties  and 
states  to  build  roads  is  a  dangerous  practice, 
and  the  periodical  pointed  warningly  to  an  ex- 
penditure of  $1.0iX)  per  mile  for  the  mainte- 
nance of  state  roads  in  New  York  state  dur- 
ing 1910.  The  periodical  made  several  mis- 
takes in  citing  that  year's  maintenance  cost  in 
New  York  state  as  an  example.  Preceding 
years  had  all  shown  far  less  maintenance  costs, 
for  one  thing;  and.  for  another  thing,  most  of 
the  $1,000  per  mile  was  expended  for  what 
was  really  new  construction — the  placing  of 
bituminous  wearing  coats  upon  old  water- 
bound  macadam.  ".\  little  knowledge  is  a 
dangerous  thing,"  particularly  when  mainte- 
nance costs  are  involved. 

In  deducing  average  maintenance  costs,  not 
only  should  the  average  of  a  large  area  of 
pavements  for  a  given  year  be  calculated,  but 
for  as  long  a  term  of  years  as  possible.  Oth- 
erwise, ridiculous  errors  will  be  made. 

Much  has  been  recently  said  about  the  in- 
creased cost  of  road  maintenance  due  to  mo- 
tor cars.  Sight  seems  to  have  been  lost  of 
the  fact  that  once  the  old  water-bound  mac- 
adam roads  have  been  properly  protected  from 
disintegration  by  bituminous  binders  or  coat- 
ings on  the  surface,  or  otherwise,  future  main- 
tenance costs  of  macadam  will  probably  be  as 
low  as  they  were  before  the  advent  of  the 
motor  car.  During  the  present  transition 
stage,  many  costly  experiments  are  being 
made,  and  many  poor  bitumens  are  being 
used  for  surfacing  roads.  Eventually  econom- 
ic resurfacing  methods  will  become  generally 
known,  as  they  are  now  known  to  many  engi- 
neers. Evc'it'ially.  also,  the  sellers  of  certain 
psendo-asphaiiic  road  oils  will  find  it  impos- 
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sible  to  market  as  "asplialtic"  what  is  little 
more  than  a  carbonaceous  residtutm  from  re- 
lining  processes.  Then  we  may  loolv  cunli- 
dently  for  a  general  decrease  in  road  mainte- 
nance costs,  provided  there  is  not  a  very  great 
increase  in  road  traffic. 

In  closing  this  discussion  it  may  not  he 
amiss  to  outline  a  complete  and  correct  meth- 
od of  estimating  the  annual  cost  of  any  pave- 
ment. To  do  so,  we  shall  take  an  asphalt 
pavement  for  example. 

Let  us  assume  that  the  cuncrtte  liase  and 
grading  cost  $1  per  square  yard  and  that  the 
asphalt  top  costs  $0.90  per  square  yard.  Let 
us  assume  that  it  costs  10  cts.  per  square  \ard 
to  remove  and  cart  away  the  asphalt  top  when 
resurfacing  becomes  necessary,  and  that  resur- 
facing occurs  every  20  years.  Assume  that 
the  interest  rate  on  bonds  is  4  per  cent  and 
that  sinking  funds  will  draw  the  same  rate  of 
interest.  Then  we  may  estimate  the  annual 
cost   of   the   pavement    to    he    as    follows   per 

square  vard  per  annum : 

Cts.  pe" 
sq.  yd. 

Interest  on  base,   4%  of  $1.00 -1.0 

Interest  on  top,   i%   of  $0.90 '■•■6 

Total  interest    7.(> 

nepreclation  of  base,  0.007  X  $1.00 <i.T 

depreciation  of  top.   0.034  X  $0.90 :;.l 

Removal  of  old  top,  10  cts.  -f-  20  yrs 0..j 

Ordinary   repairs    (patching) 3.0 

Total  interest,  depree.  and  rep.iirs....   14.9 
Cleaning,    etc 3.0 

Grand    total   annual   cost 17.9 

The  depreciation  items  cover  the  cost  of 
renewing  the  pavement  at  the  end  of  its  life. 
J'"iir  illustration,  rather  than  because  any  defi- 


nite life  can  be  assigned  to  a  concrete  liasc, 
the  life  of  the  base  is  assumed  at  .JU  years. 
Then  from  a  sinking  fund  table  (such  as  that 
on  page  IS  of  the  second  edition  of  Gillette's 
"Cost  Data"),  it  is  found  that  $i>.ii0li.>j  (or 
nearly  $0.00")  deposited  annually  and  drawing 
-I  per  cent  will  amount  to  $1  in  -50  years  (the 
assumed  life  of  the  base).  From  the  same 
table,  it  is  found  that  $0.03358  (.nearly  $0,034) 
will  redeem  $1.00  in  20  years  (the  assumed  life 
of  the  asphalt  top). 

Not  infrequently  engineers  make  the  mis- 
lake  of  estimating  also  the  annual  deposit  in 
a  sinking  fund  to  redeem  bonds  issued  for  a 
pavement,  and  of  adding  this  annual  cost  to 
the  other  costs  above  given.  This  is  unques- 
tionably wrong  when  the  estimates  thus  made 
are  called  the  total  annual  cost  of  the  pave- 
ment. A  liond  issue  is  merely  an  expedient 
for  deferring  the  payment  of  the  first  cost, 
and  a  sinking  fund  annuity  to  redeem  a  bond 
issue  is  not  properly  a  part  of  the  annual  cost 
of  any  structure.  Were  it  so,  the  annual  cost 
iif  a  structure  might  be  varied  at  will,  for  any 
change  in  the  term  of  years  for  which  a  bond 
is  to  run  results  in  a  change  in  the  sinking 
fund  annuity.  Thus,  a  o-year  bond  would 
require  an  annual  deposit  of  $0.18.5  in  a  4  per 
cent  sinking  fund,  whereas  a  50-year  bond 
would  require  only  $0,007  annual  deposit. 

If.  however,  a  pavement  bond  matures  ex- 
actly at  the  end  of  the  life  of  the  pavement, 
then  a  sinking  fund  to  redeem'  the  bond  is 
precisely  the  same  thing  as  a  depreciation 
fund  to  replace  the  pavement.  But  it  should 
be  clear  that  only  one  and  not  both  annuities 
should  be  charged  as  a  part  of  the  annual 
cost  of  the  pavement. 


Largely    because    so   many    cngitieeL 
leges  have  failed  to  teach  thoroughly  ^^■ 
ciples    of    economics    and    accounting|i(  l" 
come  to  pass  that  the  most  amazing  Iji,^ 
are  made  by  men  who  stand  high  in  ifeniS' 
neering    profession — mistakes    in    intcLI^ 
maintenance  costs,  mistakes  in  calcuhL  !M 
nual   costs   of   structures   and   machir     ■ 
takes  in  recording  costs  of  all  kmds,   .; 
in  estimating  proper  rates  of  charge  i  , 
products.      This    is    one    of    the    reav' 
business  men  are  so  commonly  given  i,,, 
ing  lightly  of  engineers  as  business  rrjaoc- 
.\  new  generation  of  engineers,  l)etteve°rst 
in  economics,  is  remoulding  pulilic  opjo,,  j 
to  the  business  ability  of  engineers.    niiM 
ally  they  are  also  raising  the  standaripf  ({ 
wdiole  engineering  profession  at  the  sail  tinL 

An  ignorant  public  has  been  largely  taUm? 
and    corrupt    politicians    have    been    i\( 
blame,   for  the  insufficiency  of   approiatii 
for  properly   recording  the  maintenan^  c, . 
of    pavement.     The   tenure   of   office  (  ni 
city  engineers   has   been   short,  partly  x; 
of  politics  under  the  "spoils  system,"  bila- 
ly  because  of  inadequate  compensation  r 
engineers  and  their  subordinates.     In  i,.  ■ 
of  such  facts  it  is  hardly  to  be  wonde*!  • 
American    records    of    pavement    maiiiiE 
costs   are   so   generally   unsatisfactory.  \\ 
the  coming   of   the   commission    form  ,' 
government  and  with  the  growing  poprr 
preciation   of  the   fact  that  the  moderei 
neer  is  a  business  manager  as  well  as  [ 
fcssional  man,  we  confidently  look  for  gr 
improvement  in  the  records  relating  tpj 
ment  unit  costs  and  an  ultimate  reduci; 
such  costs. 
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Dredges  and  Dredging  in  Mobile  Har- 
bor, Alabama;  Records  and  Cost 
of  Dredge  Work. 

Three  types  of  dredges  have  been  employed 
in  improving  and  deepening  the  ship  channels 
in  and  about  Mobile  Harbor.  These  are  the 
clam  shell,  the  seagoing  suction  and  the 
hydraulic  pipe  line.  In  an  article  in  "Pro- 
fessional Memoirs"  for  March-.\pril,  1912. 
Assistant  Engineer  J.  M.  Pratt  describes  the 
work  of  these  dredges.  A  comparison  of  out- 
put and  cost  is  made  between  a  clam  shell 
and  a  hydraulic  dredge.  Records  of  w'ork 
are  given  of  one  seagoing  hopper  dredge  and 
three  hydraulic  pipe  line  dredges,  including 
costs  and  statement  of  delays.  Structural  de- 
fects and  advantages  of  the  dredges  are  speci- 
fied. The  paper,  considerably  condensed,  fol- 
lows : 

CO,\IP-\RISON     OF     CLAM     SHELL     ,\XIi     PIPE     LIXE 
DREDGE. 

The  Mobile  Harbor  dredged  channel  ex- 
tends from  Chickasaw  Creek,  4.8  miles  above 
the  mouth  of  Mobile  River,  to  deep  water  in 
the  lower  portion  of  Mobile  Bay,  a  total  dis- 
tance of  33%  miles.  The  material  along  the 
upper  six  miles  of  this  channel  consists  prin- 
cipally of  sand  and  clay  with  some  mud.  Along 
the  next  eleven  miles  it  is  mud  and  sand  with 
a  strata  of  shells  at  the  lower  portion.  The 
material  along  the  remainder  of  the  channel  is 
composed  of  a  soft  blue  mud  having  a  specific 
gravity,  as  it  lies  on  the  bottom,  of  about  1..3G. 
From  the  head  of  the  channel  in  Mobile  River 
to  a  point  ten  miles  below,  the  dredged  ma- 
terial either  has  to  be  deposited  on   shore  or 

Time  lost. 

Month.  Cu.  >'ds.  Hrs.  Mins. 
Dredge   A. 

April  1  to  30 20S,922  15G         4r, 

May  1    to   31 195,231  179         30 

June  1  to  SO l.i.i.01(i  173         40 

July  1  to  10 70,567  3.i         nr, 

Total    629,736  563  50 

Dredge  B. 

April  1   to  30 226.294  114  10 

May]   to  31 244,350  160  45 

June  1   to  30 410, .S2]  (;6  45 

July  1   to  12. 142.57(1  44  30 

Total     1,024,041         3Si;         10 


tLiwcd  several  miles  in  scows,  liecausc  the 
water  on  the  edges  of  the  channel  is  too  shoal 
for  loaded  scows  to  get  out.  Mobile  Bay 
varies  in  width  from  eight  miles  at  its  upper 
end  to  22  miles  at  a  point  just  below^  its  mid- 
dle and  to  three  miles  at  its  lower  end,  meas- 
ured from  cast  to  west.  Accordingly,  a 
dredge  w'ould  be  protected  from  storms,  un- 
less of  unusual  severity,  while  working  in  the 
channel  in  Mobile  River,  and  be  better  pro- 
tected while  working  in  the  upper  portion  of 
Mobile  Bay  than  in  the  lower  portion,  thus 
making  delays  in  dredging  on  account  of 
weather  conditions  much  less  in  the  upper 
than  in  the  lower  bay  and  reducing  them  to  a 
minimum  in  the  river.  .-Ml  of  these  consid- 
erations make  it  difficult  to  form  a  compari- 
son between  two  dredges  working  in  this 
channel,  unless  engaged  near  the  same  local- 
ity at  the  same  time.  However,  a  fairly  good 
comparison  may  he  obtained  of  a  clam  shell 
and  a  hydraulic  pipe  line  dredge  by  taking 
the  records  made  in  1900  by  the  clam  shell 
dredge  A  and  the  hydraulic  dredge  B.  both 
belonging  to  contractors  and  working  under 
the  same  contract  a  few  miles  apart  in  mid- 
dle and  lower  Mobile  Bay.  The  yardage 
dredged  represents  the  amount  excavated  from 
the  theoretical  section  in  either  case,  or  the 
amount  paid  for  and  not  tlie  total  amount  re- 
moved. The  time  extends  from  April  1  to 
July  12,  the  hydraulic  dredge  w'orking  two 
days  longer  in  July  than  the  clam  shell,  which 
discontinued  work  on  the  10th.  The  material 
in  either  case  was  mud,  although  that  ob- 
tained by  dredge  A  was  much  softer  and  more 
easily  handled  than  where  the  hydraulic  dredge 
was  working  during  April  and  Maj',  In  June 
this  dredge  reached  a  point  near  where  dredge 
A    had    been    working,   and   her    results    were 


largely  increased.  These  dredges  ar  li 
representative  of  their  respective  typ  ; 
the  material  was  deposited  by  each  aboil, 
to  1,.500  ft.  from  the  channel.  Dredge 
an  8V2  cu.  yd.  clam  shell  bucket  and  drgt 
has  a  20  in.  centrifugal  pump  with  a 2 
suction  and  20  in.  diameter  discharge,  'h] 
shows  the  amount  dredged  per  month  al  ;,., 
delays  to  each  dredge. 

The   time   lost   in   either   case   does  i   in- 
clude Sundays  or  legal  holidays,  but  is  p 
tion  of  the  total  effective  working  timoT 
work  was  done  at  a  contract  price  of  9.1  > 
per  cubic  yard,   hut  during  the  last  twic 
tracts  work  has  been  done  at  this  locali 
a  little  less  than   (!  cts.  per  cubic  yard.  !■ 
uring  on  this  basis  and  estimating  the  v;k 
each  outfit  to  be :  $75,000   for  dredge  .  •: 
attendant    plant,    and   $12-5,000    for   dre<- 
and    attendant    plant,    the    value    of    ea 
earning  power  Is  as  follows,' omitting  am: 
less  than  $1 : 

DREDGE  A. 
fi29.736  cu.  yds.  dredged,  at  6  cts...  ,' 

Interest  on   $75,000  for  3^4   months, 

at  6  per  cent $  1,250 

Depreciation    at     10    per    cent    per 

annum,    for    3^.3    months 2,083 

Cost      of      operating      dredge.      3% 

months     14,300 


Amount    earned 


DREDGE  B. 

1.024.041  cu.  yds.  dredged,  at  6  cts..  ■ 

Interest  on  $125,000  for  3%   months 

at   e  per  cent $  2,083 

Depreciation  at  10  per  cent  per  an- 
num,   for  3l<t   months 3,472 

Cost  of  operating  dredge,  3^,^ 
months     28,333 


.\niount    earned    ? 


T.-\BLE    II. 

Time  Time  Goin.g 

No.  of  loads.                   -         loading.  dumping.  to  dumn 

Hrs.  Min.  Hrs.  Min.  Hrs.  Xlin. 
Previous  to  installation  of  auxiliary  pipe. 

58  33     22  3        2  7     2" 

Average  per  load 34.52  ..       4.S6  ..       7.67 

-•\verage  time  per  200  yards 30.55  ..       4.30  ..       6.7'J 

Total  time  per  200  cu.  yds.  dredged,  4S.97  min. 
After  installation  of  auxiliary  pipe. 

359   69        1  13     28  32     44 

.Average  per  load 11.56  ..       2.25  ..       5.47 

Average  time  per  200  yards 11.76  ..       2.29  ..       5.57 

Total  time  per  200  cu.  vds.  dredged,  24.96  min. 


Coming 
from  dump. 
Hrs.  Min. 


S.2S 
V.33 


23 
5.25 
5.34 


JO.  vn2. 
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TABLE   111. 

Oross  cost 

per  cu.  yd.  Mali  rial 

I  i  sea  I  .vear.  Cu.  yds.  Gross  cost.'  I'ls 

^lami   F'ass. 

3.-3.230  $29,592.21  S.US         Mi.,1  ;,p.i  v  u„V 

1S4.017  16.233.90  S.60  .V  u.l    imi  -^  .ii,l 

1.5S.470  10.636.10  6.71  M  ii.i  ;,i„l  's  ivur 

69.i,717  S  56.462.21  S.IU 

Outer  Bar  and  Channel. 

..ISV-Sp  *  i!-?Sl-'5  »■?:;         V-n    har.l.  c,.,„„act  sand. 

-IM.gs.  .J1.02...12  1,.32         Vf-:.  har.l.iompaol  .sand  and 

--200.584  16,546.06  S.2.-.         \v,"y  haMl.  <  d'nipaci  sand  and 

■!.■  1C1  1  1  c^ -1  , .  o.  sum.-  .-iott   mud. 

^-•J'><  •'.146.ll  12. ss         \  I'l '    liard.  tonipait  .«and. 

1    l)00.43S  $80,055.61  13.33 

-land  Pass. 
■''-'■''•<''"  $  12..')37.94  3.15         Sand  and  nnid.   nmstly  sand. 

,1    total    1.694,234  $149,055.76  S.Si) 

•s   cost   of  survey.*,    superintendence,    and  all  repairs,  as  well  as  npiralini;  lusi 

•  s  7S.9t4  cu.  yds    <>(  nuid  removed  from  ttie  Mobile  ship  channel. 

•  •s  32. ^7^  cu.  yds    of  mud  r-emoved  from  the  Mobile  ship  channel 
;;«l  from  Aug.  '■>  to  24.  IMlii. 


in    a    little    over    tlirc    nn  iilhs.    the 

drcil.se    earned    about    $7,.")00    more 

ilani  shell  dredge,  though  the  latter 

..f  the  best  ever  seen  in  this  district. 

raulic  dredge   experienced   fewer   de- 

_iiieral.  and  could  work  as  long  dur- 

,:i   weather  as  the  clani  shell  dredge. 

TABLE  IV. 

utlon   of  Effective    Working 

me: 

Hrs.  Min. 

n.-    3,620  48 

pipe  line 17S  45 

swineing   wires 136  45 

..m  wharf 37  00 

redge   S  57 

.■r  vessels  to  pass 1  40 

tal    3,983  55 

1>  ribution  of  Time  Lost  While  in 
immission: 

Hrs.  Min. 

u  ling  location  of  plant 143  50 

-I'her   135  04 

boilers   and     ordinary     re- 

1,019  IS 

iary    repairs    32S  30 

ses   101  23 

.Md  holidays 1,080  00 

i  li    2.S08     05 

It  time  to  be  accounted  for  (Sep- 

*■•■•■  21  to  June  30) 6.792     00 

'Expended: 

$23,553.38 

11,320.17 

255.S,*i 

■subsistence   5,551.60 

.  ngine  room 3.702.46 

plies   5. .319. 22 

or  additions  to  outfit 4.775.64 

...    repairs    1.320.70 

iiiry,  ice.  miscellaneous  expen.ses..        720.83 

lal    operating   cost $.56,519.88 

[ordinary    repairs     1,197.24 

f    expenses,    superintendence,    sur- 

•s.  ete 8.2S4.97 

lal  cost  of  dredging $66,002.09 

e  alter,  of  course,  having  to  quit  work 
J  if  became  too  rough  to  land  scows  along- 

,*COING    HOPPER    DREDGE.    "CH.\RLESTOX." 

:  e  Charleston  has  a  1-5  in.  pump  with  drag 
,ne  side  and  a  bin  capacity  of  about  318 
I  lis.    She  is  122  Vj  ft.  long.  30  ft.  wide  and 

I  ted  with   self-propelling   machinery,   giv- 

II  speed,  when  light,  of  about  8  miles  per 
•  She  draws  12  ft.  when  light  and  about 
;t.  when  loaded,  and  carries  one  week's 
ily  of  coal  and  water.     Her  work  consisted 

ly  in  deepening  and  maintaining  the  chan- 
through  the  outer  bars  connecting  the  Mo- 
Harbor,   Pascagoula   and    Gulfport   chan- 
with  deep  water  in  the  Gulf  of   Mexico, 
e  localities  are  known   as   Mobile   Outer 
Horn  Island  Pass  and  Ship  Island  Pass, 
.■ctively.      During    portions    of    the    time 
1  engaged  on  the  Mobile  Outer  Bar  it  was 
r"Ugh  for  her  to  work,  and  on  such  occa- 
-    while    waiting    for    favorable    weather 
worked  in  the  lower  part  of  the   Mobile 
hor  ship   channel.      Here    the   material   is 
«oft  and  light :  so  much  so  that  it  would 
settle  in   the   bins,   and   when   once   filled 
a   mixture   of   this   material    and    water 
■  as  a  question   as   to    whether   the   extra 
;rial  gained   by   pumping  longer  compen- 
il  for  the  additional  time  and  material  lo.n 
•hoard.  a<:  the  overflow  carried  off  a  large 
cntage  of  material. 


Anothe 


Uiotner  serii.ns  ilMticultv  was  eiicnuntcred 
with  this  dredge  whioh  decreased  consider- 
ably its  output  in  tins  kind  of  material.  It 
was  found  that  when  the  drag  was  lowered 
below  the  surface  of  the  material  that  is  buried 
in  the  mud.  the  pipe  would  continuallv  choke 
and  the  drag  would  then  have  to  be  I'ifted  in 
order  to  admit  suflicient  water  to  clear  it. 
This,  of  course,  would  put  a  great  deal  of 
water  in  the  bins  which  could  not  be  disposed 
of  and  simply  decreased  the  amount  of  ma- 
terial carried  at  each  load.  If  the  drag  were 
kept  near  enough  to  the  surface  of  the  ma- 
terial to  prevent  choking  a  large  percentage 
of  water  was  admitted,  and  the  result  was 
practically  the  same.  The  only  way  then  to 
obtain  a  maximum  ainount  of  material  in  the 
shortest  time  was  to  bury  the  drag  below  the 
surface  of  the  material,  move  slowly  along 
the  cut  as  before  and  admit  just  enough  water 
in  the  drag  to  pump  the  material  without 
choking  it  or  having  to  raise  the  drag.  This 
was  accomplished  by  cutting  a  hole  in  the 
top  of  the  drag  and  fastening  thereon  a  pipe. 
5%  ins.  in  diameter  and  12  ft.  long,  which 
extended  up  the  outside  of  the  main  suction 
pipe  and  was  fastened  thereto.  .A  valve  was 
placed  in  the  upper  end  of  this  .5%  in.  pipe, 
as  this  was  always  above  the  surface  of  the 
material  on  the  Jjottom.  and  just  enough  water 
admitted  to  enable  the  pump  to  work  properly. 
When  shifting  the  dredge  from  this  locality 
to  the  other  bar  this  pipe  was  removed  and 
a  steel  plate  put  in  its  place,  filling  up  the 
hole  in  the  drag.  The  value  of  this  pipe  to 
the  dredge  when  working  in  very  soft  ma- 
terial may  be  seen  from  Table  II,  which  shows 
the  work  done  just  before  and  after  its  in- 
stallation. 

A  considerable  portion  of  the  loading  time, 
as  shown  in  the  first  part  of  the  table,  was 
consumed  in  clearing  the  suction  and  attempt- 
ing to  get  a  load  of  material  by  forcing  out 
of  "the  bins  the  water  brought  in  when  clear- 
ing the  suction. 

The  reduction  of  the  time  going  to  and 
from  the  dump  was  due  to  a  new  cast-steel 
propeller  having  been  installed  instead  of  the 
old  cast-iron  one.  This  change  was  made  at 
the  same  time  the  pipe  was  installed  and  made 
a  considerable  increase  in  the  speed  of  the 
dredge.  These  two  changes  practically  doubled 
the  efficiency  of  the  dredge  in  soft  material. 
The  work  done  by  this  <lredgc  and  its  cost 
are  given  in  Table  III. 

COXTR-\CT  AXD  GOVERNMENT   1)RE1;GING  CONfPARED. 

Contract  dredging  work  on  Mobile  outer  bar 
has  cost  -30  cts.  per  cubic  yard.  This  work 
was  done  between  1003  and  1906. 

In   accordance   •with   the   Horn    Island    Pass 


project,  which  provided  ""that  a  contract  or 
contracts  can  be  inade  at  a  sum  not  to  exceed 
the  unit  price  of  11  cts.  per  cu.  yd.  *  *  *'' 
the  dredging  work  was  advertised  in  19')o,  but 
no  bids  were  received.  Therefore,  the  con- 
tract price  at  this  locality  was  greater  than  11 
cts.  per  cubic  yard,  perhaps  considerably. 

On  June  12,  18!'!»,  a  contract  for  dredging 
across  Ship  Island  Bar  was  awarded  at  22'.: 
cts.  per  cubic  yard.  This  work  would  prob- 
ably be  done  at  a  considcral)ly  lower  price 
now,  but  not  as  low  as  the  work  at  Horn 
Island  Pass,  because  a  large  portion  of  the 
latter  work  is  on  the  inside  of  Horn  Island 
and  in  soft  mud.  Of  course  the  "Chailestoit" 
seemed  to  do  cheaper  work  at  Ship  Island, 
but  that  is  due  to  the  fact  that  she  had  re- 
markably good  weather  while  there  and  had 
been  put  in  first-class  condition  just  before 
going  there.  Thus  no  large  repair  bills  were 
charged  against  this  work,  in  addition  to 
which  the  dredge  was  much  more  efficient 
and  had  a  far  better  crew  than  during  a  por- 
tion of  the  time  at  Horn  Island.  Balancing 
this  work  with  contract  dredging  and  assum- 
ing the  contract  cost  at  Horn  Island  Pass  and 
Ship  Island  Pass  to  be  12  cts..  the  amount 
made  by  the  United  States  plant  is  as  follows : 
COST  OK  CONTi;.\CT   WORK. 

Mobile  Outer  Bar.  ,„,.,,  m, 

48S,S16  cu.  yds.  at    10  cts.» $146,644.80 

Horn  Island  Pass.  „„  ,„,.. 

695.717  cu.  vds.  at  12  cts S3. 486.04 

Ship  Island  Bar.  . 

398.079  cu.  yds.  at  12  cts 4..i69.48 

Total     $277,900.32 

TABLE  VI. 

Distribution    of    Effective    Working 
Time: 

Hrs.  Mm. 

Pumping   3.919  ;'i 

Handnng  pipe   line <93  06 

Handling  swinging  wires 2on  •»> 

Placing  dredge   102  00 

Waiting  for  vessels  to  pass 2 r  ^ 

Total     •».'"S  '« 

Distribution  of  Time  Lost  While  in 
Commission: 

Hrs.  Min 

Changing  location  of  plant 3.56  3i' 

Bad   weather    I'f  ;■" 

Washing  boilers  and  oidinary  repairs  1,  96  04 

Other  causes   242  :So 

Sundays  and  holida.vs 1.416  00 

Total    3.981     57 

Total  time  to  be  accounted  for 8,i60    00 

Money  Expended: 

Pay  roll   ....   »^5-''liH5 

Fuel     14,  i  89.  (3 

Water    i"?'?? 

Supplies,    .subsistence 9.243.^0 

Supplies,   engine  room 3.786.36 

Total     $63,404.15 

Other  supplies    8.1.2.34 

Renewals  of  additions  to  outfit :>.6n9.8. 

Ordin.ary    repairs    3.683.31 

Laundry,   ice.   miscellatieous  expenses..        575.13 

Total     $sr4'44.sn 

Extraordinary  repairs    3,191. ,»;. 

Office   expenses,    superintendence,    sur- 
veys,  etc 12,772.58 

Total     , $97,408.93 

COST  WITH  UNITED  STATES  DREDGE 
•CHARLESTON." 

Gross  cost' $149,05.5.76 

Interest  for  4  years  at  6%  on  $47,00n=. .  ll,2S0.0ii 
Deterioration  at  10%  per  annum 18.800.00 

Total   $179,135.76 

Amount  made  over  contract  work....$  98.704.56 
'This    includes    superintendence,    surveys,    of- 
fice expenses,  none  of  which  should  be  included 
in  a  comparison  with  contract  work. 
-Value  of, plant. 

'Does  not  include  111,622  cu.  yds.  of  mud  re- 
moved from  the  Mobile  Harbor  ship  chann'-l. 
This  should  be  included  at  a  cost  of  about  5^^ 
cts.  per  cu.  yd.,  the  approximate  contract  cost 
at  present. 


TABLE   V. 

— Operating  cost. — 

Material  Per  Total         Gross  cost 

Improvement.                                   removed.             Total.  cu.  yd.  cost.         per  cu.  yd. 

Cu.  yds.  Cents.  Cents. 

Pascagoula  River.  Miss 449,713            $.33,316.13  7.41  $40,724.99            9.06 

Biloxi  Harbor.  Miss 109.0SS                .3,830.20  3.51  4,232.49            3.8- 

Wolf  and  .lordan  Rivers,  Miss 111,477                .5,221.24  4.68  5.804.81             .5.21 

Fast  Pearl   River.  Miss 128.843                 4.432.63  3.44  7,0.59.73             o.4S 

Gulfport   Haibor,    Miss 919^              34.644.60  3.77  39,596.91            4.30 

Total    •1,719,013              $81,444.80  4.74  $97,408.93             5.67 

•This  is  tlie  total  yardage  dredged  from  within  the  limits  of  the  project,  from  1  to  2  ft.  being 

allowed  for  over  depth.                                                         ,,       .  ,  „,„ 

The    total    yardage    dredged,    mside    and    outside  the  project,  was  2.n3,ooj. 
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Month. 

July    6    to  31 

August  1  to  31.. . 
September  1  to  15 


TABLE  ^'II. 
Place 
niea.sure- 
ment. 
Cu^  yds. 

5TS,7S3 

755,624 

226. 57S 


Av.  width 

of  cut. 

Feet. 

200  to  225 

200 

200  to  225 


Depth  before 
dredging. 
Average. 
Feet. 

15  to  16 

16  to  19 

17  to  21 


Depth  after 

dredging. 

Average. 

Feet. 

22  V^ 

22  to  24 

21  to  T^ 


TABLE  IX. 


Average  I 
depth     h^, 


HYDR.\UL1C  PIPE  LINE  DREDGE  P.'^SC.'iGOULA. 

The  dredge  Pascagoula  was  built  iiy  the 
Ellicott  Machine  Co.  of  Baltimore,  Md.,  in 
1909,  under  specifications  prepared  in  this 
office  under  the  direction  and  direct  super- 
vision of  Maj.  H.  Jervey,  corps  of  engineers, 
then  in  charge.  She  has  a  steel  hull  1-JO  ft. 
long,   40    ft.    wide,    10%    ft.    deep    and    draws 


nections  are  made  with  rubber  sleeves.  Tliey 
are  held  on  the  pontons  by  wooden  saddles, 
which  are  clamped  together  and  fastened  to 
the  pontons  with  bolts.  The  pontons  draw 
about  2'i  ins.  when  light  and  about  32  ins. 
when  the  pipe  is  full.  This  pipe  line  recently 
rode  out  a  severe  storm  at  Gulfport,  Miss., 
when   the  tide  rose  0  ft.  and   the  sea  was  so 


:Moiith. 
.July 
.\ugust 
September 

Total 


Average 
Average      depth 

width       before  after 

of  cut.    dredging,  dredgiri"  , 

Feet.         Feet.  Feet         '  ' 

HO  U  istSpl^w 

135         3  to  10-  lU??i    »||J 


:i::i2'''" 


Length  lift 


Zn  Cap- 


6 '  %  Pipe  dent  to  fit  Suction 


Ltevation 


3'fdond-.,--' 


(5  J '4  Opening 


O    Blind  li'<i 
dent  to  fit  Drag 


m. 


Slide  §  Frojecting 
J  each  Side  of  Opening 


Plan 


[ng  Kontg 


Nipple-,   d 

dent  To  fit: 
Drag  ' 

Improved    Suction    Pipe  for   Seagoing    Hopper  Dredge  "Charleston." 


about  0%   ft 
and   11^2   ft. 


Iler  ladder  well  is  30  ft.  long 
wide.  The  cost  of  this  dredge 
and  attendant  plant  is  shown  below  : 
Cost    of    dredge $14 


Cost    of    outfit. 

Cost   of  attendant   tug   boat 

(^ost   of  attendant    launch 

Cost    of   pipe    line,    complete    with    all 

accessories     15.G4S.92 

Cost  of  orie  coal  and  one  \\'atei'  barge.       3,999.00 


600.00 

1,S06.13 

21,500.00 

3.215.40 


rough  tliat  several  vessels  and  considerable 
property  were  damaged.  The  pipe  line  is  about 
1,200  ft.  long,  and  it  cost  complete  with  300  ft. 
of  shore  pipe  and  a  full  set  of  rubber  dredg- 
ing sleeves  $15,649. 

Working     on     the     Pascaguola     River    this 


style   of   dredge.     The   only  place  in 
trict   where   the   Barnard   was  used 
degree  of  success  was  in  the  channel 
port.    Miss.      Her    record    in    this   diC' 
given  in  Table  X.  i 

The  small  amount  dredged  in  Septlber 
due  to  the  fact  that  the  dredge  waiun,: 
semi-annual  repairs  from  Sept.  1  tci 
also  because  several  large  wrecks  andur 
ous  logs  were  encountered,  making  iii(. 
sary  to  stop  operations  every  few  iin 
over  a  considerable  part  of  the  time 

The    amount    dredged,    as    shown,   is 
moved   from  within  the  limits  of  there- 
allowing  1  ft.  for  over-depth.  The  totaltni 
dredged,  inside  and  outside  project  iins 
801,945  cu.  yds.  ,' 

HYLR.AULIC    PIPE    LINE    liRELGE    WAH.VK 

This  dredge  was  also  built  by  the  K 
Machine  Co.  of  Baltimore,  Md.,  and  \. 
chased  by  this  office  and  commenced    r 
in    Mobile    Harbor,   about   3   miles   be,v 
mouth  of  Mobile  River,  in  March,  19 
has    about    the    same    attendant   plant  s 
dredge  Pascaynula,  and  the  same  kindi  : 
line. 

Up  to  June  30,  1911,  she  had  remove4,ii 
985  cu.  yds.  at  the  following  costs: 

Item.  Total.        Pe-u 

Operating  cost   $23,435  ;j( 

Total   cost    24,790  ;5( 

The   distribution   of  time   and  expeiiln 
is  shown  in  Table  VHI. 


Total     $189,769.45 

The  floating  pipe  line  is  supported  by  strong- 
ly built  wooden  pontons,  each,  25  ft.  4  ins.  long, 
4  ft.  6  ins.  wide  and  5  ft.  deep,  with  rakes  on 
each  end  for  easy  handling.  They  are  narrow 
and  high,  in  order,  first,  that  the  least  re- 
sistance may  be  ofifered  to  the  current  or  sea, 
and  secondly  to  place  the  pipe  line  high  enough 
so  that  seas  will  pass  under  it  instead  of  break- 
ing against  it  broadside.  Large  timber  winches 
with  wire  cables  and  anchors  attached  are 
placed  on  the  pontons  here  and  there,  as  the 
occasion  requires,  in  order  to  keep  the  pipe 
line  straight  and  hold  it  during  a  blow.  The 
sections  of  pipe  are  40  ft.  long  and  consist  of 
riveted  boiler  steel  %  in.  thick.  Each  section 
of  pipe  is  supported  by  two  pontons.    The  con- 

TABLE  VIII. 
Distribution    of    Effective    Working 
Time: 

Hrs.  Min. 

Pumping   ■ 1,316  01 

Handling  pipe  line 121  20 

Handling  swinging  wires 47  36 

Placing  dredge    6  55 

A^'aiting  for  vessels  to  pass 1  33 

Total    1,493  25 

Distribution  of  Time  Lost  While  in 
Commission: 

Hrs.  Min. 

Bad  weather  13  15 

Washing  boilers  and  ordinary  repairs      1S3  53 

Extraordinary  repairs    204  44 

Other  causes    114  43 

Sundays  and  holidays 360  00 

Total 876     35 

Total  lime  to  be  accounted  for  (March 

24  to  .June  30) 2.370     00 

Money  Expended: 

Pay  roll  %  7.S06.76 

Fuel    5,421.02 

Supplies,   subsistence    2,479.18 

Supplies,   engine  room 1,845.42 

Other  supplies,  rope,  sleeves 4,913.56 

Launch   supplies    142.02 

Renewals  or  additions  to  outfit 551.47 

Ordinary    repairs    122.54 

Laundry,   ice,   miscellareous 152. S4 


TABLE   X. 
Month. 
1907.  Location.  Yardage. 

June   Dredge  reached  district  June  28 

.luly    Pascagoula  River.    Miss..  1,837 

August    Pascagoula   River,    Miss. .  (Worked  3  days) 64,643 


September   Pascagoula  River,    Miss..  47,593 

October     Gulfport,     Miss 167,869 

November    Gulfport.     Miss 199,252 

December     Gulfport,     Miss 253,651 

1908. 

January    Gulfport.     Miss 251,563 

February    Mobile   Harbor.    Ala.r (Worked  10  days) 29,209 

March    .Fort  Morgan.    Ala Killing   reservation 

April     Fort   Morgan,    Ala Filling   reservation 

April    Gulfport,     Miss (Worked  10  days) 47,750 

May    Gulfport,     Miss '  Quaiantined  portion 

of  month) 84,427 

June   Gulfport,    Miss 261. 54S 


Field  cost. 

$  848.80 
5,340.56 
5,248.84 
5,014.45 
6,518.43 
6,923.57 
6,277.93 

7,098.03 
6,603.64 
7,093.46 
7,093.80 
6,965.19 


6,755.70 


Total  for  fiscal  year  1908. 


1,409,342 


Per  cu.  yd. 
4.58  cts. 
5.35  cts. 

money  was  as 


Total  operating  cost $23,434.81 

Kxtraordinary   repairs    26.40 

Office    expenses,    superintendence,    sur- 
veys,  etc 1,239.44 


Total  cost  of  dredging... 


.?24,7()0.6j 


dredge  removed  1,233,653  cu.  yds.,  place  meas- 
urement, at  the  following  costs: 
Item.  Total. 

Operating   cost    $56,021) 

Total  cost    66,002 

The  distribution  of  time  anc 
given  in  Table  IV. 

Table  V  shows  the  location,  amounts  and 
costs  of  further  work  of  the  Pascagoula  and 
Table  VI  gives  the  distribution  of  time  and 
money. 

During  July,  August  and  September  of  the 
present  fiscal  year,  this  dredge  accomplished 
the  work  shown  in  Table  VII  in  Gulfport  ship 
channel,  where  the  material  is  very  soft; 

From  July  1  to  Sept.  30,  1911,  she  accom- 
plished the  work  shown  in  Table  IX. 

HYDR.^ULIC    PIPE   LINE    DREEGE   B.\RN.^P.n. 

The  United  States  dredge  Barnard  is  a  self- 
propelled  pipe  line  dredge  with  center  drag  7 
ft.  wide.  Her  discharge  pipe  is  36  ins.  in 
diameter.  It  is  floated  on  steel  pontons  and 
kept  on  one  side  of  the  channel  by  means  of  a 
baffle  plate,  against  which  the  material  strikes 
as  it  comes  out  of  the  end  of. the  pipe  while 
the  dredge  is  moving  up  and  down  the  chan- 
nel. Owing  to  the  narrow,  crooked  cut  this 
dredge  makes,  it  can  not  be  used  to  advantage 
in  any  material  except  the  very  softest  kind 
— so  soft,  in  fact,  that  it  will  flow  readily  and 
fill  up  the  cut  made.  It  is  not  a  success  even 
in  this  kind  of  material,  as  there  is  necessarily 
a    great    loss    of    efficiency    in    operating   that 


The   outputs   and   unit   costs    for  the  i 
1909-1911  were  as   follows: 

Item.        '  '  Total. 

1909 — Pascagoula  River, 
586,353  cu.  yds.  ' 

Operating  cost    $  54.52-". 

Total    cost    67,204 

1909— Gulfport  Harbor, 
1.5S9.620  cu.  yds. 

Operating  cost    45.403 

Total   cost    59,129 

1910— Gulfport  Harbor, 
3,005.270  cu.  yds. 

Operating  cost    91,193      3 

Total  cost  110,168      3 

1911— Gulfport  Harbor, 
1.156,938  cu.  yds. 

Operating   cost    47,96!*       i 

Total  cost   54,927       i 

TABLE  XI.^190D. 


Effective    Working 

.  2,7' 


Distribution    of 
Time: 

Pinnping    

Going  to  and  from  wharf  and  anchor 

age     

Placing  dredge 


Total    i-v- 

Distribution  of  Time  Lost  While  in 
Commission:  ,     , 

Hrs 

Changing  location   of   plant 1;; 

Bad   weather    3|i  ' 

Washing  boilers  and  ordinary  repairs  ],9j.  ■ 

E.xtraordinar.v  repairs   lij;  j 

Other    causes     71 

Sundays    and    holidays 1,53  ^ 

Total     ,5,nj» 

Total  time  to  be  accounted  for...  8.i6 1 


irc 
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31; 


!'>;pended: 


.lileis 


.$  40, 
•     24, 


-  ibsistence   11 

iigine  room 4, 

ies  ■ J 

r  additions  to  outfit S 

,,  ,    icpaiis    5 

Uidi   'ce.  miscellaiieous   expenses. 


439. 
605 
12S», 
53. 
9S4. 
S16. 
047. 
484. 
441. 

926. 


iperating   cost $  90,928.01 

irv  repairs    15,499.37 

ses.  superintendence,   sur- 

10,905.54 


iL-.;  location  of  plant. 


■ist  of  dredging $126,33J.!)i' 

■ribulion  of  time  and  expenditures 
f  tliree  vears'  work  is  given  in  Tables 
X'  and  XIII. 

TABLE  XII.— 1910. 
i.in    of    Effective    Working 

Hrs.  Min. 

2,27S     27 

■\d  from  wharf  and  anclior- 

55  45 

•  Ige  216  4S 

:  vessels  to  pass 10  41 

2,561  41 

•:on  of  Time  Lost   While  in 
i  mission: 

Hrs.  Min. 

19  30 

231  35 

■ilers  and  ordinary  repairs  725  57 

jry  repairs   321  00 

.  luses   272  17 

la    and    holidays 1,004  00 

Ti  1    2,.-,74     19 

e  it  on  account  of  not  working 

'■<l   3,624     00 

"lie  to  be  accounted  for. .  . .   S,760     00 
iible  crew  maintained   until  Sept.    2. 
xpended: 
.■s  $  33.ii;n.:;7 

I,    boilers 25,464.23 

saUey 132.00 

-Insistence    10,133. 4'j 

;,'ine  room 5,442,7o 

n«;s.  paints,  rope,  etc 2,922.39 

i  additions  to  outfit 8,455.50 

pairs  3,845.21 

■  e,  miscellaneous   expenses, 

'T 865.35 


;  il  operating  cost $  91,192  24 

•ry  repairs    5,760.11 

!ises,  superintendence,   sur- 
13,216.2S 

llal  cost  of  dredging $110,168.63 

OPER.MION    OF   DREnCE.S. 

Il  paper  can  not  be  closed  without  refer- 
:■'  the  operation   of  dredges   in  general. 

spud  type  pipe  line  dredges  in  particu- 
>o  matter  how  perfectly  the  dredge, 
I-  cry  and  attendant  plant  are  constructed. 
).ults  accomplished  may  be  very  unsat- 
:ry  unless  they  are  properly  managed, 
'.d  and  repaired.  ContractoVs'  dredges 
ieen  delayed  waiting  for  fuel,  or  while 
fng  boiler  tubes  only  a  few  months  old. 
mply  to  using  the  salty  or  brackish 
;m  Mobile  Bay  rather  than  pay  the  small 
iiccessary  to  have  fresh  water  brought 
\n;  still  others  have  been  delayed  on  ac- 
j  of  the  breaking  of  a  spud,'  no  extra 
(laving  been  provided.  The  above  are 
,  few  of  the  causes  for  delavs  that  have 
noted.  In  addition  the  moral  effect  on 
':ws  in  such  cases  is  a  large  incident  in 
smanagement  of  the  dredge,  as  the  dif- 
e  between  the  crew  on  a  well  managed, 
ept  dredge  and  that  on  one  that  is  the 
e,  where  a  breakdown  is  expected  at 
me,  is  very  pronounced.  It  is  believed 
le  plant  should  be  kept  in  thorough  re- 
i"d  in  first-class  working  condition  at 
les,  instead  of  running  it  as  long  as  pos- 
■perhaps  a  year  or  more — as  some  con- 
rs  do,  before  giving  it  a  general  over- 
8 

-  believed  that  time  and  money  are  saved 
f'ping  the  dredge  in  thorough  repair  at 
'•"S- briefly  for  the  following  reasons : 

Tnose  parts  that  are  liable  to  break 
ause  delays  while  the  dredge  is  operat- 
re  looked  after. 

It  is  cheaper  to  repair  at  the  instant 
needed  rather  than  put  it  off  until  con- 
■ble  wear  has  occurred  or  perhaps  a 
down  causing  probable  damage  to  other 

The  spirit  of  the  crew,  which  adds 
y  to  the  efficiency  of  the  plant,  is  greatly 


benefited  by  keepii.ir  ;h.;  plant  n,  lirst-class 
condition  at  all  times, 

A  full  extra  set  ..f  tii.sc  parts  that  are 
liable  to  break  nn,!  c.-,,se  .t  dJav  should  al- 
ways be  on  hand,  i  )i  course,  there  may  be 
some  objection  m  h.-.ving  too  many  duplicate 
parts  lying  arouiul.  hut  since  they  do  not 
deteriorate  and  have  t:.  be  height  sooner  or 
later,  they  had  better  he  h.  ught  in  the  l^rsl 
place  and  kept  out  oi  the  wav  in  some  ware- 
house. It  takes  time  to  furnish  some  of  these 
extra  parts,  and  as  the  co<t  ui  the  dredge  to 
the  Inited  States  is  over  $100  per  working 
day,  this  amount  would  have  to  be  paid  any- 
how and  might  be  exceeded  two  or  three 
times  by  the  loss  of  a  single  day's  work,  if 
liascd  on  contractors'  prices.  The  dredges 
and  their  attendant  plant  in  this  district  are 
docked  twice  a  year  for  a  general  overhaul- 
ing, and  for  painting  below  the  water  line, 
and  all  repairs  that  can  not  be  made  while 
the  dredge  is  operating  arc  attended  to  at 
this  time.  These  two  overhaulings  consume 
about  one  month  out  of  the  year.  During 
this  time  only  such  work  is  given  to  the  ship 
yards  and  shops  as  can  not  be  done  by  the 
regular  crew  of  the  dredge  in  the  rccpiired 
lime— that  is,  within  the  time  needed  lor  the 
general   overhauling. 

In  addition  to  the  above  time  used  in  over- 
hauling the  plant,  twelve  hours  are  consumed 
each  week  in  washing  and  scaling  boilers  and 
repairing  or  overhauling  such  parts  as  need 
it  in  order  to  keep  them  in  good  condition. 
The  dredge  starts  work  at  12  o'clock  Sunday 
night  and  works  continuously,  unless  inter- 
rupted, until  12  o'clock  noon,  Saturday.  This 
means  that  2C  working  days  are  consumed 
during  a  year  in  this  way,  which  is  practically 
a  calendar  month,  making  about  two  calendar 
months  consumed  in  overhauling  and  repair- 
ing the  plant  during  the  year.  But  during  the 
rest  of  the  time  the  dredge  is  ready  for  work, 
and  the  crew  is  anxious  to  show  what  can  be 
done.  Contractors  in  this  district  work  con- 
tinuously from  12  o'clock  Sunday  night  till 
12  o'clock  Saturday  night,  hut  tlieir  plant  is 
never  in  good  condition,  and  sooner  or  later 
they  have  a  large  repair  bill  with  a  long  period 
of  lost  time,  besides  having  a  plant  that  has 
greatly  depreciated  in  value  and  efficiency. 
The  government  dredge,  on  the  other  hand,  is 
kept  in  a  state  of  best  efficiency  at  all  times, 
while  during  a  portion  of  the  time  the  con- 
tractor's dredge  is  not  working  nearly  up  to 
her  standard.  As  a  result  of  the  twelve  hours 
per  week  devoted  to  the  upkeep  of  the  plant 
all  machinery  and  boilers  on  the  government 
dredges  in  this  district  are  in  excellent  con- 
dition, and  no  time  is  lost  on  account  of  re- 
pairs to  them.  Each  man  in  the  crew  is  in 
excellent  spirits  and  anxious  lo  work  at  all 
times,  not  as  a  mere  machine,  but  as  an  active, 
eager,  interested  element  on  a  large  work, 
each  feeling  that  something  depends  on  him 
and  taking  a  personal  pride  in  the  output  of 
the  dredge.  "The  usual  work  of  overhauling 
and  greasing  cables,  washing  boilers,  shifting 
pipe  line,  overhauling  machinery  and  other 
things  that  can  not  be  attended  to  while  the 
dredge  is  operating  is  attended  to  by  the  regu- 
lar watch  on  duty  Sunday.  The  men  on  this 
watch,  of  course,  alternate  each  Sunday  with 
another  watch.  Three  shifts  are  made  per  24 
hours  in  the  crews  in  the  engine,  boiler  and 
lever  rooms,  each  man  working  eight  hours, 
while  only  two  shifts  are  made  in  the  deck 
crew. 

The  crews  on  the  dredges  Pascagoula  and 
Wahalak  are  aliout  the  same  as  those  on  simi- 
lar dredges  belonging  to  contractors,  and  con- 
sist generally  of  about  40  men,  as  follows 


Masters 


I 


Stewards     1 

Lever  men    2 

Deck  hands   Ij^ 

Chief  engineers   • . .  ■. J 

Assistant  steam  engineers  or  machinists ■-. 

Oilers    J 

Stokers     ^ 

Carpenters    J 

Blacksmiths     J 

Cooks 1 

Waiters    * 

Total     •"> 

In  addition  to  the  above,  the  crew  of  the 
attendant  tug  boat  consists  of  eight  men,  and 
of  the  launch  three  men. 


The  subsistence  in  the  raw  state  costs  from 
$12  to  $1,5  per  man  per  month. 

One  of  the  most  difficult  and  important  du- 
ties connected  with  the  supervision  of  dredg- 
ing operations  is  the  selection  of  an  efficient 
crew.  Excellent  results  can  be  obtained  with 
an  ordinary  dredge,  and  less  than  ordinary  re- 
sults from  an  excellent  dredge,  depending  on 
the  crew  employed.  The  most  important  posi- 
tions to  fill  are  those  of  master,  chief  engi- 
neer and  lever  men.  It  has  been  noticed  that 
a  change  of  masters  alone  resulted  in  an  in- 
crease of  50  to  To  per  cent  of  the  yardage 
dredged.  The  master  is  responsible  for  the 
dredge  and  for  its  proper  operation,  and  each 
department  is  subject  to  his  orders.  He  and 
the  chief  engineer  generally  select  their  own 
deck  hands,  oilers,  stokers  and  any  others  not 
in  the  civil  service,  unless  the  position  to  be 
filled  is  directly  in  line  of  promotion  to  the 
higher  grades.  Any  failure  of  the  master  to 
select  the  projicr  men  or  maintain  discipline 
or  infuse  the  proper  spirit  in  his  crew  or  to 
familiarize  himself  with  all  the  workings  of 
the  dredge  at  all  times,  or  to  set  an  example 
for  forethought  and  industry  will  soon  become 
noticeable  in  the  results  accomplished. 

But  no  matter  how  able  is  the  master,  he 
can  do  little  without  the  assistance  of  a  capa- 
ble, experienced,  energetic  chief  engineer.  The 
chief  engineer  has  charge  of  the  machinery 
and  boilers  and  all  repairs,  machine  shop  and 
blacksmith  shop  work,  and  on  one  of  the  mod- 
ern dredges  he  must  be  an  expert.  Consider- 
able sums  of  money  and  much  valuable  time, 
consumed  in  repairs,  can  be  saved  and  many 
breakdowns  avoided  by  watching  the  little 
things  about  the  plant,  in  addition  to  which 
a  great  many  improvements  can  generally  be 
made  here  and  there.  The  chief  engineer  must 
be  constantly  on  the  alert,  and  must  know  how 
to  handle  the  engineers,  machinists,  blacksmith, 
oilers  and  stokers  under  him  in  order  to  get 
even  fair  results. 

Next  in  importance  to  the  master  and  chief 
engineer  are  the  lever  men.  In  the  absence  of 
the  master  they  are  in  charge  of  the  dredge, 
but  their  principal  duty  is  to  see  that  the 
greatest  efficiency  is  obtained  in  dredging  ma- 
terial. They  are  not  only  responsible,  under 
the  master,  for  the  quantity  of  material 
dredged,  but  for  the  position  and  condition 
of  the  cut  formed. 

Having  the  three  positions  above  named 
filled  with  competent,  efficient  men.  it  becomes 
comparatively  easy  to  fill  the  other  positions ; 
for,  with  those  three  as  a  nucleus,  a  good  crew- 
can  be  built  up ;  but,  and  here  the  trouble 
comes  in,  able  masters,  energetic  chief  engi- 
neers and  efficient  lever  men  are  so  scarce 
that  fortunate,  indeed,  is  the  contractor  or  dis- 
trict officer  who  has  these  three  positions  w-ell 
filled. 

TABLE    XIII.— 1911. 

Distribution    of    Effective    Working 

Time: 

Hrs.  Min. 

Pumping    1,122     28 

<joing  to  and   from   wharf  or  anchor- 
age            14     10 

Placing  dredge   90     43 

Waiting  for  vessels  to  pass..., 5     43 

Total    1,233     04 

Distribution  of  Time  Lost  While  In 

Commission: 

Hrs.  Min. 

Changing  location  of  plant 

Bad   weather    4     07 

Washing  boilers  and  ordinary  repairs      313     40 

Extraordinary  repairs   6     00 

Other  causes    69     09 

Sundays  and  holidays 402     00 

Total    794     56 

Time  lost  on  account  of  not  working 

at  night   2.028     00 

Total    time    to    be    accounted    for 

(Dec.  10,  inclusive) 4,056     00 

Monev  Expended: 

Pav    rolls    $  17,215.40 

Fuel  for  boilers 14,916.26 

Fuel   for  galley 84.00 

Supplies,   subsistence    5,127.55 

Supplies,   engine  room 1,915.70 

Other  supplies,  paints,  ropes,  etc 2,961.97 

Renewals  or  additions  to  outfit S.SSS.O.t 

Ordinary  repairs 1,470.25 

Laundry.   Ice.   ml.scellaneous  expenses. 

etc 389.58 

Total  operating  cosl $  47.968.79 

Extraordinary  repairs 999.38 

Office  expenses,  superintendence,  sur- 
veys,    etc 5,959.02 

Total  cost  of  dredging %  54.927.1? 
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Instructions  of  Illinois  Highway  Com- 
mission for  Making  Road  Surveys. 

The  Illinois  lligh\va\-  C"iiiniission.  of  which 
.Mr.  A.  N.  Johnson  is  the  engineer,  has  issued 
recently  a  manual  of  instructions  for  the  guid- 
ance of  its  engineers.  In  this  manual  it  is 
specified  that  all  road  surveys  under  the  di- 
rection of  the  engineers  of  the  conunission 
shall  be  made  in  accordance  with  the  fol- 
lowing instructions : 

TR.\NSIT   .\ND   LOCATION    SURVEY. 

The  transit  line  should  he  established  fol- 
lowing appro.ximately  the  center  line  between 
fences.  At  a  distance  of  every  100  ft.  on 
this  line  temporary  points  or  stations  are  to 
be  established  and  at  plus  stations  where  it 
will  be  necessary  to  take  a  cross  section  at 
any  point  on  account  of  changes  in  ground. 
These  points  can  I.c  readil\   preserved  for  sev- 


do  not  prevent,  magnetic  bearings  at  each 
course  should  be  observed.  As  a  rule,  de- 
flection points  should  be  made  at  even  stations 
or  half  stations,  a  half  station  being  desig- 
u.ited  by  the  nuinljer  of  the  previous  station 
with    +''AK 

M  all  deflection  points  slakes  should  be  set 
on  both  sides  of  the  road  in  a  line  through 
the  point  of  deflection  at  right  angles  with 
the  back  course.  These  stakes  will  be  used  as 
reference  stakes  and  should  have  a  small  nail 
driven  in  the  top  when  measurements  to  the 
nearest  0.01  ft.  are  to  be  taken  to  the  deflec- 
tion point  in  the  transit  line.  Reference 
stakes  should  be  driven  flush  with  the  ground 
and  another  stake  driven  nearby  for  a  marker. 

-After  the  location  of  the  transit  line  as  de- 
scribed, offset  measurements  are  to  be  taken 
at  each  station  or  oftener  if  necessary,  locat- 
ing   the    sides    of    traveled    war.    fences    and 


Fig.    1 — Left    Hand    Page   of    Road    Survey 
Note    Book,   Showing    Level    Notes. 

eral  hours  by  driving  a  heavy  spike  through  a 
piece  of  cloth  into  the  ground. 

Opposite  the  stations  established  in  the  road 
and  at  points  far  enough  removed  to  be  clear 
of  all  construction  or  travel,  stakes  should  be 
driven.  These  stakes  should  be  24  by  "2  by  1 
in.,  and  driven  to  a  depth  of  15  or  18  ins. 
Stakes  should  be  numbered  beginning  with  0, 
each  100  ft.  to  be  a  unit ;  plus  stations  are  to 
be  marked  with  a  number  of  the  previous  sta- 
tion with  -1-25  or  -|-.")8.  etc.  In  numbering, 
hard  kiel  or  carpenter's  pencil  should  be  used. 
The  distance  from  the  center  of  the  stake  to 
the  station  point  on  the  transit  line  should  be 
measured  to  the  nearest  0.1  ft.  after  the  stake 
is  driven  and  recorded  with  the  notes.  Sta- 
tion 0  must  be  referenced  to  some  permanent 
monument  or  to  established  lines,  and  the  cen- 
ter line  of  the  road  surveyed,  i.  e.,  as  so  many 
feet  south  of  the  south  corporation  line  of 
the  village  of  Oblong  on  line  of  Range  road 
in  township  of  Oblong,  Crawford  County,  or 
50  ft.  north  of  corner  stone  at  intersection 
of  Alton  road  and  South  road.  Central  town- 
ship. Bond  county,  etc.,  etc. 

Wherever  it  is  necessary  to  make  a  deflec- 
tion in  the  transit  line,  the  transit  is  to  be  set 
up  at  the  point  of  deflection,  and  the  angle 
of  the  course  ahead  with  that  of  the  rear 
course  measured,  always  measuring  from  the 
back  sight  around  to  the  right  to  the  fore 
sight.  The  angles  are  to  be  measured  to  the 
nearest   minute   and   where   local    disturbances 
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walls,  ditches,  and  all  other  features  of  the 
location  that  may  in  any  way  affect  the  pro- 
posed construction.  Remember  that  no  harm 
is  done  if  too  much  is  included,  but  an  omis- 
sion may  cause  much   additional   expense. 

Measurements  should  be  taken  locating  all 
bridges,  culverts,  and  cross  drains  with  their 
abutments  or  retaining  walls,  an  arrow  show- 
ing the  direction  of  the  flow.  The  clear  span 
and  clear  depth  should  be  shown  and  a  con- 
cise description  of  the  structures  given  with 
details  as  to  its  present  condition  and  recom- 
mendations for  its  reconstruction  if  it  is  to 
be  rebuilt. 

The  location  of  all  cross  roads,  cross  walks, 
private  entrances  and  buildings  near  road 
should  be  given.  Landowners'  or  tenants' 
names  should  be  obtained  and  division  fences 
located. 

Remember  that  the  principal  information 
desired  is  the  location  of  the  traveled  way. 
fences,  stakes  and  notes  on  the  character  of 
bridges,  culverts,  and  other  drains.  When 
necessary  make  a  special  bridge  inspection 
report  for  each  bridge  to  be  rebuilt.  Places 
in  the  road  habitually  bad,  spon.gy,  or  so-called 
l)nttomless,   should  be  located,  giving  stations. 

LEVELS. 

After  the  transit  and  location  survevs  have 
been  made,  the  levels  are  run  as  follows : 

The  lines  are  to  be  run  with  an  engineer's 
level.      Place    permanent   bench    marks    at    ei- 


tlier  end  of  the  work  and  at  convenie' i|,. 
termediate  points  which  are  to  be  estat|l,f,i 
well  out  of  the  way  of  any  constniiii,. 
The  number  of  bench  marks  should  j  ,1 
least  four  or  five  to  the  mile  and  ofte?  j( 
recjuired.  Bench  marks  should  be  on  pm-,. 
nent  objects  on  which  a  rod  can  be  coiivcTni. 
ly  held,  so  that  they  can  be  readily  idc  i^^\ 
in  the  field.  The  roots  of  trees  witli,,,.- 
hanging  limbs  are  not  convenient  nor.  j 
point  so  far  back  from  a  line  of  tree^  im,, 
a  road  that  all  view  of  the  bench  mark  i.hm 
off,   except   from   a  point  directlv  oppc 

A  lii'.e  of  check  levels  should  be  run  tich, 
iiig  every  bench  mark,  and  separate  jti 
should  be  kept  of  the  check  survey. 

Readings  for  ground  elevations  shou  1, 
to  nearest  0.1  of  a  foot.  Ground  elev.un. 
are  to  be  taken  at  the  center  of  the  ro  jr 
each  station  or  100  ft.  and  as  much  oinc 
as  may  be  necessary  to  show  irregularit  i- 
the  profile. 

At  each  section  where  a  center  readi  1 
taken,  side  readings  are  to  be  taken  to  ly, 
accurately  the  cross  section  of  the  road  si 
or  eight  readings  tisually  will  be  iiece  r; 
To  take  a  cross  section,  first  take  readii  0 
the  rod  on  the  top  of  the  stake  at  that  pacu 
lar  station,  and  a  ground  reading  at  the  ni' 
point.  Enough  readings  are  to  be  tak*  j 
i.ither  points  across  the  line  of  the  ro;  1, 
show  the  true  shape  of  the  banks,  gutter  ,n\S 
ditches  on  each  side  and  the  road  bet-w 
The  distance  of  each  rod  reading  fron.lv 
stake  is  to  be  recorded  as  well  as  the  rc:ni 
itself. 

Elevations  are  to  be  taken  of  the  foil,  ivj 
points : 

(a)  The  bottom  of  openings  at  eaclnm 
of  all  culverts,  indicating  them  as  ea^tm' 
west  or  north  and  south  ends. 

(b)  Bridge  floors  and  tops  of  abuti* 
or  bridge  seats. 

(c)  On  the  bottom  of  ditches  at  the  rr 
trance  and  e.xit  and  about  100  feet  from  e  i-r 
end  of  a  culvert  bridge  so  as  to  givt  hi 
grade  of  the  stream  bed  near  the  culver 

(d)  High  and  low  water  in  stream  iii 
mated). 

(e)  Water  surface  of  streams  as  foin 

(f)  lOti  ft.  in  either  direction  on  ■> 
roads  or  intersecting  roads  and  importaii  n 
trances. 

(g)  .\11  rails  of  intersecting  railruaii  n 
trolley  tracks. 

(h)  Cross  walks  and  ends  of  brick  \k- 
ments  conti.guous  to  the  work. 

A  center  profile  shall  be  run  for  300  ftie 
yond  the  end  of  the.  survey  and  300  ft.  ik 
of  the  starting  p5int. 

Photographs,  of  the,  road  must  be  take  ;i' 
least  si.x  to  the  mile,  taking  one  at  either  i' 
of  the  road  and  about  1,000  ft.  apart,  aii;is 
many  additional  photographs  as  may  be  nis- 
sary  to  show  those  sections  of  the  road  vv-li 
may  present   special  construction   feature^ 


The  Earlier  Bituminous  Concrete  Pa- 
ments  of  Washington,  D.  C. 

Bituminous  concrete  pavements  were  lai  ^' 
Washington,  D.  C,  as  early  as  187(1.  and  at 
time  that  city  had  over  1,000.000  sq.  yds  ! 
this  type  of  pavement.  In  view  of  the  ral- 
ly increasing  use  of  bituminous  macadam  n 
highway  construction  a  description  of  tl  f 
early  bituminous  pavements  should  prove  ' 
interest  to  road  engineers.  Such  a  desc 
tion  was  given  by  Capt.  Mark  Brooke,  .^s:  - 
ant  to  the  Engineer  Commissioner  of  the  I 
trict  of  Columbia,  in  a  paper  presented  bei  ■ 
the  Section  D  of  the  .American  .Associatinn  ' 
the  .Advancement  of  Science.  .\n  abstract  ^ 
Captain  Brooke's  paper  follows ; 

Washington  today  has  3,000,000  sq.  vds.  i 
bituminous  pavement,  other  than  asphalt  bl  • 
of  which  1.2ii0,(>00  sq.  yds.  are  cement  f - 
Crete  base,  and  8(in.(l0n  sq.  vds.  on  a  base  > 
bituminous  concrete.     Of  this  amount  600.' 


ar^  iO,  lyi-'. 
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yi  have,  at  some  time,  been   resurlaccd 

h  Iphalt  over  the  original  pavement   and 

s  tin  200,i"XI  sq.  yds.  of  old  tar  and  tar- 

,ha  pavements  exist  as  originally  laid. 

■t  01  time  the  history  of  these  pave- 

y    be    divided    into     three     distinct 

.  each  of  which  a  different  class  of 

-  was  laid.     The  tirst  period  is  that 

to  1878.  the  period  of  the  old  pat- 

co  ypes,   to   which   the   designation   "con- 

i^'ias  been  applied  locally.     The  second 

s  from  I8i<8  to  18i»:!,  when  a  type  of 

~    base    pavement    known     here    as 

,,,  i   liistillate''  was  laid,  and  the  third  is 

)r:  d  in  the  last  two  years,  during  which 

e  jimited  amount  of  bituminous  macadam 

b:i  put  down. 

el  en    1870   and    187-5    about    700.000    sq. 

I,  bituminous  base  pavements  were  laid 

frarious  patents,  among  which  were  the 

■:•:   Filbert  or   Vulcanite,   the   Scharf. 

ley  and  Parisen.     While  differing  in 

,   ..^>    were    generally    similar    in    char- 

r  id  in  all  of  them  the  attempt  was  made 

{c  a  pavement  in   which   a   more  or   less 

ir  ly  graded  aggregate  should  be  bonded 

1    bituminous  cement  into  a  dense  con- 

t. 

hi  Jailey  pavement  consisted  of  a  founda- 

:  lut  I'ft.  in  depth  of  stone  from  2  to  in 

i  size,  into  which  was  poured  a  cement 

p  ."d  of  a  mixture  of  asphalt  fluxed  with 

j  >und    slate,    soapstone.    pulverized    dry 

ills  and  stones.     Upon  this  foundation 

1   a  2%-in.  course  of   %   to   1%-in. 

:    which   was   poured  a   mixture   of 

;  halt  and  oil  of  pitch.     On  this  sec- 

was  laid  a  third.  1  %  in.  in  depth. 

:    J    of    fine    gravel,    coarse    and    sifted 

hes    mixed    with    the    tar    of    asphalt 

ci      All    these    layers    were    then    rolled 

1   heavy  roller. 

Ill  Parisen  pavement,  of  which  about  70.- 
s  yds.  were  laid  between  1872  and  187-"). 
.  istructed  as  follows :  A  base  course 
!  >  4-in.  stone  thoroughly  mixed  with 
\ .  lake  asphalt,  fine  screened  gravel  and 
T 1  gypsum  was  laid  to  a  depth  of  ti  to 
s.  nd  rolled.  In  the  voids  in  the  surface 
1  course  was  rolled  a  light  course  of 
c  hips  or  gravel  mixed  with  medium  tar 
rtland  cement.  The  surface  was  then 
I  with  a  coat  of  the  cement  used  in 
be.  On  top  of  this  was  a  2-in.  course 
r  el,  gypsum  and  Portland  cement  mixed 
tumen  in  the  proportion  of  %  medium 
III  coal  tar.  %  mined  Cuban  asphalt  and 
t  ped"  or  Trinidad  asphalt.  After  roU- 
ts  course,  it  was  painted  and  the  last 
twas  repeated.     The  object  of  the  paint 

I  was  stated,  was  to  serve  as  a  seal  and 

II  a  bond  between  the  adjacent  courses. 
i;  inventor  claimed  as  one  of  the  ad- 
Ijs  of  this  pavement  that  the  base 
9  were  firmly  bound  and  the  spaces 
i  nd  solid. 

ilScharf  pavement,  of  which  about  200.- 
j  yds.  were  laid,  consisted  of  three 
>,  a  base  course  of  4  to  7  ins.  deep, 
Jed  of  a  mixture  of  stone  and  stiflf  bitu- 
lained  from  the  slow  distillation  of  coal 
sn  a  2-in.  course  of  stone  mixed  with 
jnt  of  1  gal.  of  pitch  to  %  lb.  of  as- 
and  a  wearing  surface  of  small  stones 
javel,  hydrated  lime,  cement,  pitch   and 

I  Vulcanite  or  Filbert  was  the  simplest 
!>iruction  and  proved  the  most  lasting 
the  patented  pavements.  It  was  com- 
jf  a  m.ixture  of  80  lbs.  of  asphalt.  30 
I  either  rosin,  pitch  coal  tar  or  pine  tar : 
|of  sulphuric  acid,  !Mt  lbs.  of  lime,  and 
.  of  sand,  fine  gravel,  ground  iron  cin- 
J  broken  stone.  The  sand  and  aggre- 
ere  first  mixed  and  dried,  and  then  the 
ingredients    added,  ,  and     the     mixture 

to  a  suitable  consistency.  The  hot 
e  was  then  spread  upon  the  sub-grade 
lied.  The  proportion  of  cement  in  this 
e.  approximately  14  per  cent,  is  slightly 

than  the  percentage  of  asphaltic  ce- 
ll our  own  present  standard  top  mix- 
foregoing  descriptions  have  been  taken 
he  specifications  in  the  patents  record- 


ed in  the  Patent  Oliicf.  and  h  is  believed  they 
should  be  taken  ns  (l<:>criptive  of  a  theorv 
rather  than  a  condition.  a>  thev  probably  do 
not  accurately  descriln-  ilic  iiavenicnts  as 
actually  laid  in  many  cases.  Those  specimens 
of  the  diflfercnt  pavements  which  have  been 
preserved  could  .scarcely  be  identified  by  the 
patent  descriptions,  and  different  samples  of 
the  same  pavement  show  ni;irkeil  dissimilarity: 
they  all  possess  one  common  characteristic, 
small  proportion  of   voids. 

The  cost  of  these  paveiiKiits  varied  from 
$1.74  to  ?:170  per  sq.  yd.  Many  of  them  proved 
unreliable  and  had  to  be  resurfaced  within 
a  few  years.  The  trouble  appears  to  have 
been  in  the  wearing  ccmrse.  lor  whenever  a 
new  asphalt  or  \iilcanite  surface  has  been 
laid  on  the  old  pavement  it  has  stood  many 
more  years  of  service. 

Of  the  lOO.iiOO  sq.  yds.  of  Evans  pavement, 
laid  for  the  larger  part  in  1873,  nearly  the  en- 
tire amount  was  resnrfjued  within  two  years. 
Two-  thirds  of  the  Parisen  pavement  was 
resurfaced  within  ft\c  years  and  the  remainder 
within  the  next  three. 

Part  of  these  pavements  were  resurfaced 
with  asphalt  and  a  portion  with  the  Vul- 
canite pavement.  The  Scharf  and  Vulcanite 
proved  much  more  durable,  and  many  of 
them  have  been  resurfaced  or  replaced  only 
in  the  last  few  years  in  which  they  have  been 
in  service. 

The  e.Kperience  with  bituminous  concrete 
as  a  whole  was  so  unsatisfactory  that  when 
the  first  board  of  commissioners  was  es- 
tablished in  1878  it  expressed  its  intention  of 
abandoning  this  class  of  pavements  in  the  fol- 
lowing terms : 

In  dflermining  the  class  of  puvemenls  to  bo 
laid  the  commissioners  maintain  that  each  cfci'ss 
of  pavement  must  prove  its  qualities  under  the 
test  of  actual  traftio  l^efoie  being  extensively 
laid  upon  the  streets  of  this  city. 

While  some  oi  the  later  and  better  class  of 
coal-tar  pavements  show  good  surfaces  and 
?ive  fair  promise  of  a  reasonable  durability,  yet 
the  general  condition  of  this  cl.ass  of  pavement 
in  the  city  is  such  as  to  lead  to  their  con- 
demnation as  faulty  in  principle  and  deficient 
in  vitality.  The  use  of  bituminous  bases  has 
also  given  rise  to  many  perplexins  problems  in 
the  grades  of  streets  upon  which  they  have 
been  used,  and  as.  when  properly  laid,  their 
cost  is  as  great,  if  not  greater,  than  the 
hydraulic  concrete,  they  have  been  delinitely 
abandoned. 

From  that  time  on  sheet  asphalt  on  a  6-in. 
hydraulic  cement  base  has  been  the  standard 
pavement  of  this  city,  and  no  more  bitu- 
minous concrete  was  laid  for  a  period  of  nine 
years. 

The  opinion  thus  expressed  seems  to  have 
been  modified  in  the  succeeding  years.  Jor 
the  report  of  the  engineer  department  for 
1887,  aftr  quoting  the  report  of  1878,  goes  on 
to  say : 

In  the  meantime,  however,  a  period  of  nine 
years  has  elapsed  ;ind  the  well-preserved  con- 
dition of  some  t»f  the-  later  and  better  class  of 
coal-tar  pavements  has  led  many  to  believe 
that  the  faults  of  the  earlier  pavements  ape 
not  irremediable  and  that  with  proper  care 
such  pavements  can  be  laid  nearly  etiiial  to 
the  asphalt  in  most  inspects,  and  superior  in 
the  quality  of  economy  t)f  tirst  cost  as  well  as 
in   su..._    other  minor  particulars. 

The  annual  expenditure  for  maintenance 
of  the  bituminous  concrete  for  the  15  years 
•ending  July  1.  1^8li.  was  o%  cts.  per  sq.  yd. 
For  the  first  l\\e  years  the  average  cost  was 
3.7  cts.  and  lor  the  second  live  years  (i.ti  cts. 

The  luit.uoo  sq.  yds.  of  Vulcanite,  which  at 
that  time  had  been  down  14  years,  averaged 
only  2.9  cts.  per  yard  per  year  during  that 
period,  about  the  cost  today  of  maintaining 
our  standard  pavement. 

It  is  not  probable,  however,  that  there  would 
have  been  a  return  to  the  bituminous  type  had 
it  not  been  for  the  action  of  Congress  in 
virtually  compelling  the  abandonment  of  the 
hydraulic  base  pavement. 

The  paving  appropriation  act  of  188t)  con- 
tained a  clause  to  the  effect  that  no  contract 
should  be  made  for  laving  concrete  or  asphalt 


pavement  at  a  higher  price  than  $2.00  per 
yard  for  a  qualify  equal  to  the  best  previous- 
ly laid.  Bids  were  then  taken  on  a  pavement 
with  a  4-in.-  natural  cement  base  and  some 
laid  at  the  $2  price.  The  following  year  Con- 
gress stipulated  that  the  cost  should  not  be 
higher  than  $2  for  a  quality  equal  to  the 
best  laid  prior  to  July  1.  18J<i>,  and  with  the 
same  depth  of  base.  This  condition,  with 
varying  limitations,  has  been  retained  in  every 
appropriation  act  to  this  d.iy.  This  meant 
that  asphalt  couid  not  be  laid  on  less  than  a 
ti-in.  base,  and  as  bids  could  not  be  obtained 
for  this  pavement  at  $2,  recourse  was  had  to 
a  bituminous  concrete,  and  during  the  next 
five  years  42-5,WM  sq.  yds.  of  such  pavement 
were  laid. 

This  pavement,  laid  under  District  specifica- 
tions, was  of  two  kinds,  known  locally  as  the 
■'coal-tar  distillate"  and  the  "combination.'' 

Both  pavements  were  7  ins.  in  depth  and 
consisted  of  'tVi  ins.  of  base  and  binder  and 
1^  ins.  of  wearing  surface,  the  difference 
being  in  the  character  of  the  top  course. 

The  base  consisted  of  stone  passing  a  3-in. 
ring,  rolled  to  a  depth  of  4  ins.  and  then 
coated  with  a  Xo.  4%  coal  tar  paving  cement. 
1  gal.  to  the  yard. 

The  binder  course  was  composed  of 
screened  stone  not  larger  than  lU  ins.  and 
No.  4  coal  tar  cement.  The  stone  for  this" 
course  was  heated,  mixed  with  the  cement  in 
the  proportion  of  1  gal.  of  cement  to  a  cubic 
foot  of  stone,  then  spread  on  the  base  to  a 
depth  of  2  ins.  and  then  rolled. 

The  wearing  surface  of  the  "distillate" 
pavement  was  composed  of  aliout  60  per  cent 
sharp  sand.  2.5  per  cent  screenings,  14  per 
cent  paying  cement  and  small  quantities  of 
hydraulic  cement,  slaked  lime  and  sulphur. 
The  cement  consisted  of  about  30  per  cent 
asphalt  to  70  per  cent   Xo.   4  coal   tar. 

The  surface  of  the  "combination"  pavement 
consisted  of  the  standard  asphalt  top  mixture 
laid  on  the  tar  base  and  binder  courses  just 
described. 

Tliese  pavements  continued  to  be  laid  until 
1803.  when  they  were  abandoned  for  the 
hydraulic  base  pavement,  the  cost  of  which 
had  come  within  the  $2  limitation  fixed  by 
Congress. 

While  both  the  "distillate"  and  concrete 
pavements  are  of  the  same  general  type,  the 
diflFerence  in  construction  and  quality  is  very 
marked. 

The  pavements  of  the  period  from  1871  to 
1878,  which  run  in  depth  all  the  way  from  8 
to  14  ins.,  are  a  dense,  tough  concrete  in 
which  the  stone  is  thoroughly  coated,  and  the 
voids,  small  as  they  are.  completely  filled  with 
a  tar  which  appears  as  bright  and  fresh  as 
though  just  laid.  The  distillate  iiavements. 
on  the  other  hand,  which  have  a  uniform 
depth  of  7  ins.,  are  brittle,  the  base  course 
deficient  in  tar  and.  such  as  there  is.  inert 
and  lusterless.  The  difference  in  the  quality 
of  toiighness  will  be  appreciated  from  the  fact 
that  in  our  resurfacing  contracts  we  have 
dififerent  prices  for  the  removal  of  bituminous 
pavements  of  the  class  laid  before  and  tha.t 
laid  after  1880.  paying  $1.8-5  per  cubic  yard 
for  the  removal  of  the  former  and  $1  for  the 
latter.  The  older  pavements  are  much  more 
homogeneous  in  character,  and  even  in  those 
that  were  laid  in  successive  courses  there  is 
no  well-defined  line  of  demarcation  between 
the  successive  layers.  However,  the  large 
quantity  of  cement,  in  some  cases  as  much 
as  4  gals,  to  the  square  yard,  used  in  the  old 
pavements  made  them  objectionable,  wavv  and 
in  more  than  one  instance,  on  a  grade,  thev 
have  been  known  to  flow  over  the  top  of  the 
curb. 

The  theory  of  these  pavements  was  that 
they  would  form  an  indestructible  base  for  a 
wearing  surface  which  would  be  renewed  as 
occasion  demanded,  and  many  of  them,  par- 
ticularly of  the  distillate  class,  were  laid  with 
very  flat  sections,  with  a  view  to  crowning. 
which  was  anticipated  as  the  result  of  suc- 
cessive resurfacings 

As  a  matter  of  fact  it  proved  impracticable 
to  resurface  them  properly,  as  the  old  surface 
did  not  wear  away  uniformlv.  and  it  was  im- 
possible   to    strip    it    from    the     base,     so     in- 
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timately  bonded  were  the  two  courses.  More- 
over, the  street  engineering  of  those  days  was 
rather  crude,  and  many  faulty  grades  were 
estabHshed.  In  a  number  of  cases  the  sur- 
face deterioration  was  undoubtedly  partially 
due  to  the  poor  drainage  resulting  from  in- 
sufficient crown.  It  is  rather  from  the  neces- 
sity of  correcting  these  conditions  than  from 
any  other  inherent  defects  of  the  pavements 
themselves  that  they  are  being  replaced  in- 
stead of  being  resurfaced. 

The  average  age  of  all  the  street  pave- 
ments resurfaced  in  Washington  last  year  was 
slightly  over  25  years,  and  it  is  safe  to  say 
that  the  old  bituminous  concrete  averaged 
over  30  years. 

There  are  not  many  old  pavements  left 
today.  The  Vulcanite  pavement  on  De  Sales 
bt..  laid  in  1875,  has  never  been  resurfaced. 
The  south  side  of  Pennsylvania  .^ve..  N.  W.. 
from  18th  to  21st  St.,  is  a  Scharf  pavement 
laid  in  1875  and  resurfaced  in  1887  with  a 
tar  distillate  top.  F  St.,  in  front  of  the  Wil- 
lard  Hotel,  is  a  Scharf  pavement  laid  in  1873 
and  resurfaced  in  1878  with  an  asphalt  too 
The  Scharf  pavement  on  Vermont  Ave.,  in 
front  of  the  Arlington  Hotel,  than  which 
there  was  no  better  pavement  in  this  city 
until  gas  recently  ?ot  into  it,  was  laid  in 
1871.  and  resurfaced  in  1878  with  an  asphalt 
top  over  the  original  pavement. 

Cost  of  Operating  a  Steam  Road  Roller 
on  Macadam  Pavement  Work. 

Contributed  bv  E.   W.   Uoliinson.   .Assistant  City 
Engineer.   Wetob  City,  Mo. 

The  following  data  give  the  cost  of  oper- 
ating a  15-ton  macadam  road  roller  for  the 
two"  seasons  of  1910  and  1911.  The  roller 
was  bought  new  in  1906  at  a  cost  of  $3,000, 
these  two  years  making  the  fourth  and  fifth 
seasons,  respectively,  in  use.  In  all  it  has 
been  used  to  roll  150,000  sq.  yds.  of  water 
bound  macadam,  gravel  and  asphalted  mac- 
adam pavements,  and  in  addition  was  used 
on  some  three  or  four  miles  of  county  road 
work.  It  has  also  been  used  to  a  small  extent 
to  pull  plows  and  rooters  in  opening  side 
ditches  and  making  street  excavation,  and 
for  rolling  down  refilled  sewer  trenches.  As 
nearly  all  the  macadam  roads  and  pavements 
in  this  locality  are  constructed  of  hard  fiint 
rock  the  large  wheels  are  pretty  well  worn 
and  will  need  replacing  after  another  season 
or  two.  With  tliat  one  exception  the  roller 
is  in  very  good  condition,  considering  the 
number  of  different  men  who  have  handled 
it,  and  only  a  few  minor  renewals  have  been 
necessary. 

The  following  tables  give  the  actual  cost 
of    operation    for    the    two    seasons: 

1910—67.4  Days  of  8  Hours  Each. 

Total.  Per  day. 
Englneman,   67.4  days,  at  $2.50.  .$168.50        $2,500 

Coal.    32  59    tons,   at   $4.00 130.36  1934 

Water,   free    00.00  0.000 

Repairs   and    supplies 105.26  1.562 

Interest,    6%    of   $3.000 ISO. 00  2.671 

Depreciation,    life    25    years,    3% 

compound,  2.75%  of  $3,000 82.50  1.224 

Total     $666.62         $9,891 

Cost  per  sq.  yd.  of  rolling  26,0(16  sq.  yds. 
nf  asptialted  macadam,  including  sub- 
grade,    6   ins.   thick    $0.0156 

Cost  per  sq.  yd.  of  rolling  15.062  sq,  yds. 
of  gravel  pavement,  including  sub- 
grade.    6   ins.    thick    0.0126 

Average  sq.  yds.  rolled  per  day  of  8  hrs.. 

asphalted   macadam    630 

Average  sq.  yds.  rolled  per  day  of  8  hrs., 

gravel     787 

1911—96.75  Days  of  8  Hours  Each. 

Total.  Per  day. 
Englneman.  96.75  days,  at  $2.50,  .$241.88  $2,500 
Coal,  40.5  tons,  at  $2.55  average.    103.26  1.067 

Water,    free    00.00  0.000 

Repairs.     ]].S5     days,     at     $2.50. 

plus    $19.90    : 49.53  0.512 

Oil  and  grease   5.40  0.056 

Interest,    6%    of    $3,000 180.00  1.858 

Depreciation,    life    25    years.    3% 

compound,    2.75%    of   $3,000 32.50  0.851 

Total  $662.57         $6,846 

Cost  per  sq.  yd.  of  rolling  34,152  sq.  yds. 
of  asphalted  macadam,  including  sub- 
grade.    6  ins.    thick    $0.0176 

Average  so.  yds.  rolled  per  day  of  S  hrs., 
asphalted   macadam    388 

If  will  be  noted  that  with  a  much  cheaper 
cost  per  day  for  operation  in  1911  than  in 
1910  there  is  a  decrease  in  the  amount  rolled 
per    day,    with    a    corresponding    incease    in 


cost  per  square  yard.  The  reason  for  this 
seeming  inconsistency  is  that  in  1910  the 
roller  did  nothing  but  roll  the  sub-grade  and 
pavement  proper,  and  was  called  out  only 
when  there  was  sufficient  sub-grade  or  pave- 
ment prepared  to  constitute  a  full  day's  work, 
while  in  1911  it  was  kept  on  the  job  con- 
tinuously after  the  asphalting  started  and 
was  also  used  to  pull  the  two  500-gal.  portable 
asphalt  kettles  forward  as  the  work  pro- 
gressed. By  the  dift'erence  in  the  amount  of 
pavement  rolled  per  day  for  the  two  sea- 
sons a  loss  of  about  40  per  cent  of  time  is 
shown  for  1911  compared  with  1910,  and  that 
figure  represents  pretty  closely  the  time  spent 
in  pulling  the  kettles  and  lying  idle  waiting 
for  the  work  to  progress  far  enough  to 
make  it  worth  while  to  move  back  and  roll 
the    completed    pavement. 

There  are  several  reasons  for  the  difference 
in  cost  of  operation  per  day  for  the  two  sea- 
sons. The  same  englneman  was  employed 
both  seasons  at  the  same  wages,  and  that 
item  as  well  as  interest  and  depreciation  re- 
main the  same  for  both  years.  In  1910  the 
coal  was  purchased  of  local  dealers  at  retail 
prices,  while  in  1911  a  far  better  grade  was 
obtained  at  a  much  lower  price  by  buying  a 
full  car.  The  reason  for  the  large  difference 
in  cost  of  repairs  and  supplies  was  due  to 
the  fact  that  the  man  who  ran  the  roller  in 
1909  did  not  take  proper  care  of, it  and  when 
the  present  englneman  took  hold  in  1910  a 
pretty  thorough  over-hauling  was  necessary. 
It  might  be  well  to  state  that  the  average 
man  whose  only  experience  has  been  with  a 
threshing  engine  is  not  very  apt  to  be  fit  to 
run  and  maintain  in  good  condition  a  road 
roller.  The  present  englneman,  who  is  an 
old  locomotive  engineer  and  a  good  machin- 
ist, did  practically  all  the  repairing  on  rainy 
da'^s  and  Sundays,  and  the  roller  had  to  be 
taken  to  the  machine  shop  only  once  in  the 
last  two  years.  The  reason  so  good  a  man 
was  secured  at  such  a  low  price  is  because 
he  gets  straight  time  the  year  around,  and 
when  not  out  with  the  roller  is  employed  at 
other   work. 
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Experience   with    Concrete   Pavements 
in  Davenport,  Iowa,  and  Vicinity. 

The  city  of  Davenport,  la.,  began  the  con- 
struction of  Portland  cement  concr.ete  pave- 
ments in  1909,  the  first  street  so  paved  being 
completed  in  the  fall  of  that  year.  This  work 
comprised  about  3,000  sq.  yds.  In  1910  about 
1(),000  sq.  yds.,  widely  distributed  and  in  small 
sections,  were  laid.  The  following  year  18,000 
sq.  yds.  wei-e  laid  in  Davenport,  and'  in  the  ad- 
joi?iing  town  of  Bettendorf,  with  a  population 
of  aboiit  900,  about  29,000  sq.  yds.  were  laid 
in  one  job  on  the  main  street.  Some  interest- 
ing information  regarding  the  experience  with 
this  type  of  pavement  was  .given  by  Mr.  .A.  M. 
Compton,  Coiumissioner  of  Public  Works  of 
Davenport,  la.,  in  a  paper  read  before  the 
recent  convention  of  the  Iowa  Engineering 
Society.  The  following  matter  has  been  ab- 
stracted  from    Mr.    Compton's   paper. 

The  city  of  Davenport  some  years  ago 
paved -several  rather  steep  hills  with  beveled 
vitrified  brick  with  a  telford  macadam  strip 
10  ft.  wide  in  the  center.  These  macadam 
strips  washed  badly  and  were  in  an  impassable 
condition  within  a  few  years.  These  macadam 
center  strips  were  recently  replaced  with  a 
one-course  concrete  pavement  from  4  to  fi 
ins.  thick  and  corrugated  with  a  "hit  or  miss" 
tamper.  The  grade  of  these  hills  varies  from 
9%  per  cent  to  12  per  cent  and  in  one  instance 
the  paving  receives  very  heavy  traffic.  It  has 
been  noticed  that  teamsters  generally  prefer 
to  drive  on  the  concrete  center  strip  rather 
than  on  the  brick  sides.  The  only  signs  of 
failure  so  far  have  developed  at  the  trans- 
verse expansion  joints  which  -were  left  un- 
protected save  for  a  sand  filler.  In  fact  none 
of  the  concrete  pavements  at  Davenport  so  far 
have  shown  any  failure  under  traffic  save  at 
the  expansion  joints. 

In  1909-1*1  the  concrete  pavement  was  laid 
under  specifications  briefly  as  follows:  A  5- 
in.  base  of  1  :3  :5  concrete  with  a  wearing  sur- 
face   of    1:1    sand    mortar,    corrugated    trans- 


versely with  tooled  grooves  about  8  insL 
The  mineral  aggregate  was  river  sand  an 
in.   crushed  lime   stone.     A  transverse 
sion  joint  filled  with  pitch  was  requirec 
5(1    ft.      In    J 909   the   price   on   the  onK;" 
laid   was  $1.25   per   square  yard;  in  ji  , 
price    varied    from  $1.27    to   $1.37  per'„ 
yard.     This  same  year  a  number  of  re! 
alleys   were   paved   with   one   course 
concrete    6   ins.    thick   and    rough   fini"sV''; 
an    average   price    of    $1.11    per   squani-jri? 
During  the  fall  and  wmter  of   1910-lliZj 
noticed    that    almost   without    exceptiorh.? 
blocks  of  paving  50   ft.   long  and  30  f, 
had     developed    irregular    contraction 
While  these  cracks  were  negligible  as 
they  were  without  question  a  failure  ai  i 
rimental  to  the  life  of  tlie  pavement,  i 

With  the  idea  of  a  general  bettering ■  (B 
work   and    in   an    endeavor   to   do  so  iLiJ 
materially    increasing    the    cost    the   spifir-  ' 
tions  were  changed  before  the  season  I'v, 
to  read  substantially  as  follows  :    A  o-i '', 
of    1:3:5  concrete   with   a   2-in.   wearir  sj 
face   of   one   part  cement   to  two  partjj 
and    with    a    1-in.    transverse    expansioijoi. 
every  25   ft.,   and  a   1-in.   longitudinal  ipj 
sion    joint    along    either    curb    and   a  i- 
contraction   joint   midway   between  the-ai 
verse    expansion    joints.      All    joints  tihs 
tool    rounded    edges    and    to    be    fille(tlii 
with    asphalt.      This    divided    the    wor  ii 
blocks  12%  by  30  ft.  and  so  far  has  praca 
eliminated    all    contraction   cracks.     Thco 
Crete    pavement    under    this    specificatic « 
laid  in   1911   for  prices  ranging  from  $.j 
$1.30  per  square  yard. 

During  the  season  the  city  also  laid  -e: 
thousand  yards  of  concrete  pavement  csi- 
ing  of  a  single-course  6  ins.  thick  of  lU 
concrete  with  the  mortar  llushed  to  ths, 
face  floated  and  either  broom  finished  cc. 
rugated  as  the  grade  of  the  street  reiire 
This  was  laid  under  contract  at  a  cost  S 
to  $1.00  per  sq.  yd. 

During  this  same  season  it  was  requii 
the  Department  of  Public  Works  to  | \- 
street  the  sub-soil  of  which  was  deiei 
treacherous,  consisting  largely  of  saw  m  r. 
use  such  as  sawdust,  chips,  bark,  etc.iil 
above  the  natural  surface  of  the  groii 
a  depth  of  from  6  to  12  ft.  and  saturate* 
river  water.  Both  railroad  and  street  rv, 
tracks  which  parallel  and  adjoin  this  r. 
settle  from  18  to  24  ins.  annually  wherth 
cross  this  fill.  As  this  street  would  h>v 
ject  to  heavy  and  high  speed  traliSc,  u 
thought  that  a  flexible  type  of  pavemeii  u 
as  the  various  forms  of  macadam  n 
neither  withstand  the  traffic  without  ccta 
repair  nor  would  it  tend  to  be  in  th(e; 
self-supporting  over  what  seeined  almoia 
tain  excessive  and  unequal  settlemer 
was  finally  decided  to  use  reinforced  cert 
pavement  to  cpnsist  of  7  ins.  of  l:3:-;(i 
Crete  with  0.5  per  cent  steel  mesh  reirri 
ment  placed  near  the  lower  surface  i  i 
concrete.  It  was  thought  that  this  type  k 
more  successfully  withstand  the  settleme  .n 
still  come  within  the  requirements  of  :  t 
moderate  first  cost.  It  was  planned  wi  v 
idea  of  placing  either  a  brick  or  an  jli 
wearing  surface  upon  it  if.  in  the  futu'  : 
surface  should  disintegrate  or  ravel  bad  v 
der  traffic. 

The    successful    contractor    laid   this  i> 
ment  in  the  summer  of  1911,  using  a  sui-. 
amount  of  American  Steel  &  Whe  Co.' 
fencing  as  reinforcement,  for  the  price  <> 
per    square    yard.      During    and    immei!' 
after  its  construction  there  was  several 
of    excessive    and    continued    rainfall,   li  i; 
the   sub-grade   in   a   jelly-like  condition.  I' 
curbing  settled  badly  but   so   far  no  sig 
failure   in   the   pavement   have   develops '' 
even    contraction    cracks,    though    durii 
life  so  far  it  has  experienced  a  range  ol 
perature   of   113°. 

Owing  to  the  very  general  demand  of  o|' 
erty  owners  this  season  by  petition,  anctfi- 
erwise,  for  concrete  paving,  the  speci'ic  i'' 
were  again  changed  in  the  effort  to  obt 
possible  the  best  and  most  substantial  '■ 
Crete  pavement  compatible  with  a  inO(Jl' 
first  cost.  The  present  specifications  are  t' 
Iv  as  follows  :     A  5-in.  base  of  1 :3  :S  coi ' 


M|cli  20.  1912. 

wliicli  is  to  be  laid  a  wearing  surface  not 

hail    1%    ins.   in   thickness   at   any   point 

vinsisting  of  one   part  cement,   one   part 

nd  and  one  part   '.4-in.  to   %-in.  granite 

transverse   expansion   joints   consisting 

I  )S0ted  long  leaf  yellow  pine  blocks  1  in. 

:ckness  to  be  placed  with  the  grain  ver- 

.'II   ft.   apart   and   the   same    longitudinal 

■    along    the    curbs    as    before    specilied. 

.rices  received   so   far  this   season  upon 

!venient  to  be  built  under  this  specitica- 

'lave    varied    from   $1.00    per   sq.    yd.    to 

per  sq.  yd. 

the  work  at  Bettendorf  it  was  denion- 
1  that  the  type  of  concrete  pavement 
ting  of  a  single  course  of  1 :2%  t4  con- 
(i  ins.  thick,  could  be  laid  satisfactorilv 
..    rate   of    from    l.iOO   to    1.800   sq.    vds. 


ENGINEERING  &  CONTRACTING 


''Ti  !,  i'  i''^  n't-^-incatin„s  lor  this  work 
called  for  :^!»,f '•  s,:,  yds.  of  concrete  paving 
to  be  mixed  Irji-tl  with  mortar  flushed  to 
the  surlace  with  a  Nar  tamper,  floated  and 
broomed;  expansion  ;ind  contraction  joints  to 
be  placed  dividing  the  work  into  blocks 
12%.x20  ft.,  and  all  t..  be  rtlled  with  an  asphalt 
hller.     I  here  were  al.-o   18,000  cu.  vds    of  ex- 

'iV'^Tl-  "'.-*"•  '.'"  "  '^'  i'"-'"-  concrete  curb, 
12,000  Ini.  ft.  ot  12-in.  concrete  curb.  This 
latter  was  placed  around  a  10-ft.  center  boule- 
vard strip  which  was  left  for  the  purpo^^e  of 
receiving  a  probable  street  railway  line.  The 
successful  bidder  on  this  work  took  the  con- 
tract at  the  price  of  80  cts.  per  sq.  yd  for 
pavement,  3ii  cts.  per  cu.  vd.  for  excavation, 
and  18  cts.  and  '.'O  cts.  per  foot,  respectively 
for   the  curbms.     The  sround    for  this   wor\ 


was  first  broken  in  the  middle  of  Septenib 
and  the  pavement  was  completed  and  open 
traffic  in  the  middle  of  December. 

During  the  past  season,  several  thousar 
square  yards  of  concrete  roadways  and  drivi 
ill  private  grounds  have  been  constructed  ut 
der  the  supervision  of  Davenport  engineer 
Both  the  single-course  type  and  the  two-cour 
type  have  been  used  with  equallv  satisfactot 
results.  One  feature  of  this  work  has  bet 
the  coloring  of  the  concrete  to  prevent  the  o 
jectionable  sun  glare  from  the  dead  whi 
surface,  this  feature  being  particularly  notic 
able  when  the  roadway  is  directly  edged  wii 
grass  and  trees.  From  %  to  1  lb.  of  Ian 
black  per  barrel  of  cement  was  used,  and  tl 
resulting  slate-colored  or  light  gray  effect 
most  |)leasing  10  the  e\e. 


W^ATER    SUPPLY.    SEWERAGE    AND    SANITATION    SECTION 


M  hods  of  Garbage  Collection  in  Mil- 
vaukee,  Present  and  Proposed. — 
The  Estimated  Saving  in 
Cost   Under   New 
Method, 
method   of   garbage   collection   now    in 
111    Milwaukee    is    inefficient    and    un- 
icai.     The  quality  of   service   rendered 
.tisfactory  to   the   public.     .-X   study   of 
thods   of   garbage    collection    was    first 
iken   by   the    Bureau    of    Economy   and 
toy   soon   after   its   organization   late   in 
The  attention  of  the  bureau  was  called 
lack  of  efficiency  in  the  system  now  in 
the  numerous  coinplaints  of  poor  serv- 
vived  every  day  from   householders   in 
:^  of  the  city.     In  a  report  of  the   Bu- 
epared  by  Robert  E.  Goodell  and  pub- 
1!!  January.   1(112,  an  economic  study  is 
t  the  present  method  of  garbage  col- 
ieion,  and   recommendations  are   made   with 
f  cw  to  increasing  the  efficiency  of  that  sec- 
'   the  department  of  public  works. 

tRESEXT    METHODS    OF    COLLECIIOX. 

■  mployees  of  the  section  are  the  super- 
tit  of  collection,  a  hoistman,  a  time- 
ly i-er.  and  the  force  of  collectors.  All  ex- 
M  the  collectors  are  appointed  from  the 
Q.  Service  lists.  Garbage  collectors  are  ex- 
?)t  from  City  Service  rules  and  are  hired 
<;ctly  by  the  superintendent  of  collection. 
l.>y  are  paid  at  the  rate  of  $-3.00  per  day. 
.<  hough  in  all  municipal  activities,  eight 
iirs  is  recognized  as  a  working  day,  garbage 
Jlectors,  through  a  practice  of  a  number  of 

rs"  standing,  have  come  to  consider  the 
jlection  of  two  loads  as  constituting  a  dav's 
i'rk  regardless  of  the  time  consumed. 
"here  are  9.5  collectors  employed  during 
I  winter,  and  about  the  middle  of  May  three 
litional  men  are  put  on  for  the  summer 
nths.  Garbage  is  collected  from  all  resi- 
ices   in    the   city   without   direct   charge   to 

householders.  With  slight  exceptions  the 
ne  applies  to  business  places, 
-or  the  purposes  of  garbage  collection,  the 
V  is  divided  into  small  districts  which  were 
d^  out  without  any  particular  study  of  the 
y  s  needs.  When  the  districts  as  they  stood 
luary  1.  1911.  were  platted  on  a  map  of  the 
y.  it  was  found  that  in  several  cases  two 
three  of  them  overlapped.  Every  collector 
•issigned  either  two  districts  from  each  of 
lich  he  is  supposed  to  get  one  load  a  dav 
one  large  district  from  which  two  loads  a 
k'  are  to  be  collected.  The  main  idea  in 
king  such  assignments  was  to  equalize  the 
ric  by  giving  each  man  either  a  long  and 
ihort  haul  or  two  medium  length  hauls.  A 
dy  rnade  of  the  total  mileage  required  of 
•h  driver  showed  that  this  plan  comes  very 

from  accomplishing  the  desired  results. 
\boiit  the   first  of   May.    1911.   the  bounda- 
s  of  the   districts   were   altered  by   the   su- 
intendent   of   collection,    doing    away    with 

overlapping,   but    otherwise    making    very 
le  material  change  in  the  conditions. 


In  winter  collections  from  residences  are 
made  once  a  week,  and  from  the  business  sec- 
tion, hotels,  and  other  buildings,  from  one  to 
five  times  per  week  as  needed,  the  collectors 
working  five  days  a  week.  In  summer  the 
collectors  work  six  days  a  week.  While  it 
seems  to  have  been  the  intention  to  collect 
twice  a  week  from  residences  during  the  sum- 
mer, there  are  no  records  to  show  that  this 
has  been  done  very  regularly.  In  the  business 
section  the  summer  service  is  from  one  to 
six  collections  per  week  as  needed. 

-\11  garbage  is  collected  during  the  night. 
Collectors  are  required  to  start  not  earlier 
than  midnight  and  to  make  their  last  deliveries 
to  the  incinerator  by  8  .\.  M.,  during  the  sum- 
mer months,  and  by  U  A.  M.  in  winter. 

Every  load  of  garbage  collected  is  weighed 
on  the  scales  at  the  city  incinerator  and  re- 
corded by  the  timekeeper.  Each  day,  the  total 
receipts  are  summarized  and  a  report  is  ren- 
dered to  the  weighmaster  of  the  incinerator 
for  the  information  of  the  superintendent  of 
the  incinerator.  The  record  sheets  are  also 
used  as  a  basis  for  making  up  the  payroll  of 
collectors. 

All  garbage-  collected  by  the  city,  is  deliv- 
ered to  the  city  incinerator  for  disposal.  After 
the  loads  are  weighed,  the  wagons  go  to  the 
cranes  where  the  hoistman  hooks  the  chains 
onto  the  full  boxes  and  unhooks  them  when 
the  boxes  are  returned  empty.  At  this  point 
the  work  of  the  section  of  collection  ceases, 
and  all  further  handling  of  garbage  is  done  by 
the  division  of  garbage  disposal. 

The  superintendent  of  garbage  collection  su- 
pervises the  work  of  the  collectors,  and  weigh- 
ing of  loads.  He  also  receives  and  investi- 
gates complaints  from  householders.    " 

The  wagons  in  use  are  single-horse,  with 
removable  sheet  metal  boxes  which  are 
equipped  with  hinged  covers.  The  capacity  of 
a  wagon  is  about  1%  cu.  yds.  The  horses  and 
running  gears  are  furnished  by  the  drivers 
and  the  boxes  are  owned  by  the  city.  There 
is  no  regular  time  set  for  cleaning  the  wagon 
bo.xes.  When  the  boxes  are  cleaned,  the  op- 
eration consists  of  turning  a  fire  hose  on  the 
outside  of  the  wagon,  and  then  .=weeping  out 
with  a  broom  the  small  amount  of  water  that 
happens  to  get  inside  the  box.  The  inside  of 
the  boxes  is  -not  flushed. 

There  is  a  State  law  which  provides  that 
suitable  covered  receptacles  for  garbage,  ashes, 
and  rubbish  shall  be  furnished  by  the  property 
owner,  and  a  city  ordinance  requiring  that  re- 
ceptacles be  placed  at  a  point  on  the  prem- 
ises most  accessible  to  the  person  collecting 
the  garbage.  Neither  of  these  regulations  is 
rigidly  enforced. 

The  Bureau  secured  data  regarding  the 
amount  and  character  of  garbage  collected 
from  each  district.  These  data  were  compiled 
from  the  records  of  the  weighman  at  the  in- 
cinerator. Table  I  shows  the  number  of  loads 
and  weight  of  garbage  collected  in  the  first 
four  months  of  1911. 

A'L'crage  IViiitcr  Load. — The  statement  of 
the  weight  of  garbage  delivered  at  the  in- 
cinerator given  in  the  report  of  the  Commis- 


T.VBLIC      1.  —  XVMBER      OF      LOADS      .\N1 

WEIGHT    OF  G.ARBAGE    COLLECTED    IN 

FIRST   FOUn   .MONTHS.    1911. 

Weight 

Total  of  aver- 

Niimber  weight        age  loail 

of  loads.       in  pounds,  in  pounds 

January    4,13.i  4. 571. .=120  1  107 

February    3.67$  4.490,345  1  •■•>2 

March    4.143  4,931.370  I.I90 

April     3.963  5,OS0,903  I,2S1 

Total    15,920  19,074.340  1^19S 

sioner  of  Health  for  the  past  five  vears,  show 
an  average  weight  per  load  considerably  in  ex 
cess  of  the  above  figure.  However,  prior  t< 
the  summer  of  1910,  actual  weights  were  takei 
on  occasional  loads  only,  while  since  that  time 
every  load  delivered  to  the  incinerator  ha 
been  weighed  ;  hence  it  was  deemed  advisabh 
to  base  calculations  entirely  upon  figures  ob 
tamed  under  the  present  method.  Figurei 
from  IG  cities  on  the  weight  of  garbage,  fron 
reports  by  Charles  V.  Chapin.  M.  D.,  in  Mu 
nicipal  Sanitation  in  the  United  States,  show 
an  average  weight  of  1,10.")  lbs.  per  cubic  vard 
With  the  1%-cu.  yd.  wagon  used  in  Mil'wau 
kee,  this  would  indicate  a  weight  of  over  2,10i' 
lbs.  per  load.  While  it  is  true  that  occasiona 
load.s  run  as  heavy  as  this,  it  hardly  seems 
justiliable  to  use  such  figures  in  preference 
to  those  obtained  by  careful  observation  ovei 
a  long  period  of  time.  For  these  reasons,  all 
calculations  in  this  report  are  based  on  an 
average  winter  load  of   1,200  lbs. 

With  the  view  of  using  the  data  obtained 
from  the  records  of  garbage  delivered,  to  the 
best  advantage,  in  determining  the  need  lor 
changing  the  collection  districts  of  the  citv.  a 
careful  study  of  the  class  of  buildings  and'thc 
character  of  the  population  in  each  collection 
district  and  the  length  of  haul  for  each  col- 
lector was  made  by  the  bureau.  As  an  aid 
in  the.  study,  the  collection  districts,  as  de- 
fined by  the  superintendent  of  garbage  col- 
lection, were  laid  out  on  a  map  of  the  city, 
and  the  City  Engineer  was  requested  to  indi- 
cate the  distance  from  the  center  of  each  dis- 
trict to  the  incinerator,  by  the  shortest  route. 
Members  of  the  stafiP  of  the  Bureau  made 
an  inspection  trip  for  the  purpose  of  studying 
the  characteristics  of  all  parts  of  the  city.  .\& 
a  result  of  this  study  it  was  decided  to  make 
an  arbitrary  division  of  the  city  into  nine 
large  districts. 

In  order  to  obtain  data  on  the  actual  work 
of  collecting  garbage  as  it  is  at  present  car- 
ried on,  a  field  investigation  w-as  made  by  the 
bureau.  This  investigation  w-as  carried  on 
over  a  period  of  tw-o  weeks  in  the  following 
manner :  An  observer  was  assigned  one  col- 
lector to  be  followed  one  night.  He  went  to 
the  address  of  the  collector,  furnished  by  the 
sviperintendent  of  garbage  collection,  at  mid- 
night, and  noted  the  time  the  collector  left  his 
barn.  He  then  kept  a  record  of  the  collec- 
tor's movements  until  he  returned  to  his  barn 
after  his  night's  work.  In  this  way.  informa- 
tion was  obtained  of  the  time  spent  in  collect- 
ing a  load,  the  time  on  the  road  to  and  from  the 
incinerator,   and    the   time   at   the   incinerator. 
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ihe  fact  that  tlie  work  was  done  in  tlit-  night 
presented  many  obstacles.  The  numbers  on 
the  wagons  are  small  and  are  frequenth  made 
illegible  by  dirt.  The  location  ot  the  number 
on  the  side  of  the  seat  makes  it  possible  for 
the  driver  to  hide  it  entire  \>v  lianging  the 
end  of  his  blanket  over  it.  Tiiis  was  found 
to  be  the  practice  in  many  cases.  Many  facts 
of  value  in  throwing  light  upon  the  efficiency 
of  the  garbage  collection  ser\ice  were  ob- 
tained in  the  field  investigation. 

Twenty-one  collector.s  were  seen  by  observ- 
ers when  they  started  out  from  the'ir  barns. 
The  time  of  leaving  the  barns  mav  be  classed 
as  follows  : 


Hour  (jf  leaving. 
Midnight   or  earlier. 
Midnight  to  1  a.  m.. 

1  a.  in.  to  2  a.  m 

2  a.  ni.  to  :!  a,,  in. . . . 

3  a.  m.  to  4  a.  m. . . . 
.■\fter  4  a.   ni 


-1 
Se\cntcen  collectors  were  observed  both 
vyhen  leaving  the  barn  and  returning  to  it.  Of 
these,  two  worked  over  eight  hours;  five 
worked  from  seven  to  eight  hours :  si.x  worked 
from  SIX  to  seven  hours:  three  worked  from 
five  to  SIX  hours;  and  one  man  worked  onlv 
three  and  one-half  hours.  The  average  time 
worked  by  these  men  was  six  hours  and  thir- 
ty-six minutes  or  82y2  per  cent  of  the  time 
for  which  they  were  paid.  As  these  collectors 
\vere  chosen  at  random  from  all  parts  of  the 
city,  it  is  safe  to  assume  that  the  figures  ob- 
tained are  representative  of  conditions 
throughout  the  city.  This  assumption  is  fur- 
ther supported  by  reports  of  observers -that 
5ther  collectors,  living  near  the  particular  ones 
;hey  were  following,  started  out  at  about  the 
>arae  time. 

When  the  time  required  to  haul  the  loaded 
vagons  to  the  incinerator  is  examined,  it  is 
ound  that  collectors  working  in  the  outskirts 
Irive  in  at  a  higher  rate  of  speed  than  those 
vorking  closer  in,  or  in  other  words,  there  is 
tendency  of  collectors  to  loaf  on  tlie  short 
lauls. 

Dividing  into  groups  the  loads  upon  whicli 
'bservations  were  made  the  following  con- 
itions  were  found : 

.\verage 
length 
of  haul 
UOUP-  in  mile.f. 

.9911 
2.24 
00 


I 

II    . 
Ill 
IV 

V    . 


ly  De  ex- 
rate   is 


-Average  rate 
of  drive 
in  miles 
per  hour 
.1.04 
3.13 
3.62 
3.59  3.64 

4.48  4.48 

From  this  it  would  seem  that  a  driving  rate 
t  four  miles  per  hour  can  reasonably  be 
;cted    of   the   collectors,    and   such 
ied  m  further  calculations. 
Probably  one  reason  why  so  many  collectors 
d   not   start   on   their   round   at   midnight   is 
x-ause  hoisting  at  the  incinerator  did  not  be- 
n  until  3  A.   M.     In  the  nineteen  cases  ob- 
rved   It   was   found   that  had   tliose  nineteen 
illectors   started   out   at   midnight,   twelve   of 
em    would    have   arrived   at   the    incinerator 
fore    hoisting    time.      This    would    indicate 
at  collections   should  begin   at  a   later  hour 
d  continue   longer   in   the   forenoon  than  at 
esent,   or   that   hoisting   should    start   earlier 
cl   steps   be   taken   to  compel    the   collectors 
start  out  promptly  at  midnight. 

XCLUSIOXS   REL.-^TIVE   TO   THE  PSESEXT   METHOD 
OF    COLLECTION. 

A  careful  study  of  the  reports  returned  liv 
:  observers  leads  to  the  following  general 
ductions  as  to  the  wastes  and  poor  ^service 

the  public  in  the  present  system:  1.  A 
ijority  of  the  collectors  are  giving  less  than 
lay  s  work  in  returned  for  a  dav's  pay.     2 

some  instances,  the  horses  furnished  bv 
:  collectors  are  old  and  broken  down  and 
irely  unlit  for  the  work  required.  3.  Some 
the  collectors,  because  of  their  age  or  from 
ler  causes,  are  physicallv  unable  to  render 
service  which  the  nature  of  the  work 
luld  reasonably  demand.  4.  The  present 
ustment  of  districts  to  give  a  collector  a 
g  and  short  haul  does  not  accomplish  what 
;  expected  of  it,  because,  instead  of  making 

long  haul,  collectors  frequently  steal  a 
;1  from  some  one's  else  territorv'closer  in. 
s  means  that  outlying  districts  are  neglect- 


ed and  collectors  from  whose  districts  the 
loads  are  stolen  lose  time  in  going  over 
g^round  already  covered  by  some  one  else.  5 
Collectors  waste  time  in  many  cases,  so  that 
even  the  short  hours  worked  is  too  much  time 
for  the  amount  of  work  accomplished. 

SUGGESTIONS    t'OR    REORG.-VNIZ.VTION. 

In  recommending  changes  in  the  system  of 
garbage  collection,  the  Bureau  of  Economy 
and  EfiHciency  desires  to  present  a  plan  vvhere'- 
b.v  each  collector  can  be  required  to  work 
eight  hours  a  day  in  a  definite  territory  for 
the  condition  of  which  he  can  at  all  times  lie 
held  responsible.  An  analvsis  of  the  results 
Number.       "/  '''^  investigations  conducted  by  the  bureau 

!■  shows  that   such   a  plan  would   make  possible 

;'■  ;i   reduction   in    the  number   of   collectors   em- 

i|  ployed. 

'.'.'.'.     i  Calculations    were    made    to    determine    the 

....  ^  required    number    of    wagons    working   a    full 

eight-hour  day  to  keep  the  garbage  of  the  city 
cleaned  up.  These  calculations  were  based  oil 
the  amount  of  garbage  collected  in  the  first 
four  months  of  1911.  The  weight  of  the  av- 
erage load  is  taken  as  1,200  lbs.  The  average 
length  of  haul  was  determined.  The  time 
requiring  in  hauling  was  based  on  a  rate  of 
four  miles  per  hour.  The  average  time  at 
the  incinerator,  for  weighing  and  unloading, 
was  taken  as  ten  minutes.  The  average  time 
required  to  collect  a  load  was  taken  as  the 
average  of  the  loads  observed  during  col- 
lection. 

The  net  result  of  the  calculations  shows  that 
theoretically  all  the  garbage  should  be  re- 
moved from  the  entire  city  every  week  by 
70.62  wagons.  This  figure  involves  frac- 
tional parts  of  wagons  and  loads  in  each  sec- 
tion, an  impracticable  arrangement.  When 
necessary  adjustment  to  place  the  service  on 
a  practical  basis  are- made,  70  wagons  are  re- 
quired to  collect  the  garbage. 

No  Additional  Wagons  Needed  in  Snninici: 
— All  of  the  figures  so  far  shown  are  based 
upon  the  handling  of  winter  garbage  with 
wagons  working  only  five  davs  a  week.  While 
the  weight  of  garbage  to  be  handled  in  the 
summer  months  is  greatly  in  excess  of  that 
in  winter,  the  increase  can  readily  be  handled 
by  working  the  same  number  of  wagons  six 
days  a  week.  The  fact  that  in  the  summer 
months,  the  volume  of  garbage  does  not  in- 
crease in  the  same  proportion  as  its  weight  is 
of  considerable  importance  in  this  considera- 
tion. 

A  comparison  of  the  four  months  of  June. 
July,  .August  and  September  of  1910  with  the 
first  four  months  of  1911,  showed  that  the 
total  weight  of  garbage  collected  from  the  citv 
in  summer  was  39.9  per  cent  greater  than  that 
collected  in  winter. 

The  record  of  garbage  delivered  during  the 
summer  of  1910  shows  that  the  wagons  readily 
handled  1,422  lbs.  per  load,  and  this  figure 
has  been  taken  as  the  average  summer  load. 
In  other  words,  a  full  wagon  load  in  summer 
will  weigh  18.5  per  cent  more  than  a  full 
wagon  load  in  winter.  How  the  increase  in 
the  average  weight  per  load  and  collecting  six 
days  a  week  instead  of  five  will  care  for  the 
extra  amount  of  garbage  to  be  collected  dur- 
ing the  summer  is  concisely  shown  as  follows: 
.'\ssuming  100  as  representing  the  total 
weight  of  garliage  handled  in  the  winter 
months  by  a  given  number  of  wagons. 
Total    weight    handled     in     winter,    wagons 

working  five  da.vs  a  week ion 

Increase  handled  in  five  days  in  summer 
on  account  of  18.5%  increase  in  weight  o*' 
load    


ol   the  public  or  his  immediate  superiors 
hable  figures  show  that  in  most  cities  garl 
IS   collected    during   the   day   time.      \Vm  " 
hours   arranged   so    that   the   work   would  ' 
blushed  at  noon,  all  collections  could  be  ni 
in    daylight,    except    possiblv    on     the    shor 
days  ot   winter.     Proper  care   of  the   *as 
would  remove  the  principal  objection  to  hat 
them  on  the  streets  during  business  hours 
1  he  mam  obstacle  in  the  way  of  clianol, 

\ 

4 


Increase    handled    hv   working 
stead  of  five,  20% 


six    days 


IS.: 
118.: 


Fr 

cei 

handle 


142.2 

m  this  it  can  be  seen  that  the  70  wagons 

necessary   to   collect   the   winter   garbage,    can 

...  ,^  42.2  per  cent  increase  in  summer, 
while  the  actual  increase  is  only  39.9  per  cent. 

There  are  very  apparent  reasons  why  night 
collections  reduce  the  efficiency  of  the  service. 
.At  the  best,  work  must  be  slower  in  the  dark 
than  by  daylight,  but  the  greatest  danger  of 
inefficiency  is  that  the  collector  who  may  be 
inclined  to  loaf  under  cover  of  the  dark  is 
free    from    observation    and    possible    criticism 


the  hours  of  collection  in  Milwaukee  is  T 
of  crane  equipment  at  the  incinerator  Th 
are  at  present  two  cranes,  which  handle  o 
bage  at  night  and  in  the  early  morning  %\ 
then  work  on  ashes  through  the  dav  \i  t'b 
are  both  working  to  very  nearlv  capacity 
change  which  would  involve  deliverv  of'jt 
bage  and  ashes  at  the  same  time  would  t(i 
to  cause  a  blocking  of  the  work. 

Wagon     boxes    should     be   kept    clean    -al 
should  be  deodorized  frequentlv.  In  most  cit'- 
there    are    rules    governing    the    care    of    «' 
wa.gons.     While  there  is  a  great  varietv  of  ' 
quirements  as  to  disinfection  or  deodofizati, 
dady  washing  seems  to  be  the  general  practi' 
Present  arrangements  at  the  incinerator  , 
not  permit  of  as  thorough  cleaning  of  wagri 
as  IS   desirable.     The  boxes   should  be  tipn- 
up   so  that  the  hose   could   be   turned  on  t 
inside,  but  if  this  were  done  bv  the  cranes 
w.HiId    seriously    interfere    with    hoisting     '' 
There  is,  however,  an  unused  crane  availal 
which  IS  operated  by  a  small  hoisting  en^ii 
and  which  IS  so  located  as  to  be  easily  ad^ai 
able  to  this  work.     .A  steam  line  could'  be  rt 
from   the   incinerator   boilers   at   a  very   sm: 
cost,   and    with    power   obtained   in   thi's   ma 
ner,  the  only  cost  of  operation  would  be  tl 
wages  of  an   engineer  at  $3  per  day   or  $8 
per  year.     Such  a  man  would  not  be  kept  bu 
all  day  with  the  wagon  washing  and  he  wou 
be    available    for    miscellaneous    work   aroui 
the    plant,    for   which    additional    help    is   fr 
quently  einplo.ved  at  present. 

It  is  recommended  that  the  necessary  a 
rangements  be  made  so  that  every  wagon  bC 
w^ill  be  thoroughly  washed  every  day  a'ftcr  tl' 
delivery  of  the  last  load.  In  addition  to  th 
cleaning,  each  box  should  be  sprayed  at  lea 
once  a  week  with  a  disinfecting  and  deodori: 
mg  fluid.  The  most  efTective  and  probabi 
cheapest  deodorizer  will  be  found  in  the  co; 
tar  group,  of  which  there  are  manv  compound 
on  the  market.  If  such  cleansing  as  is  sug 
guested  lie  required,  a  frequent  inspection  o 
the  wagons  should  be  made  bv  some  one  de 
tailed  from  the  office  of  the  siiperintendent  oi 
street  cleaning  in  order  to  insure  a  prope 
compliance   with    the   requirements. 

frequency  of  Collections.— The  frequencv  o 
collections  is  widely  variable  in  diflferent  citie.' 
and  it  is  difiicult  to  determine  a  .general  pr'ac 
tice.  The  needs  of  Milwaukee  would  well  b. 
served  by  a  careful  observance  of  the  presen 
rules,  namely:  Wint&r'collection.  business  sec 
tion  hve  times  a  week :  all  other  sections  onc( 
a  week.  Summer  collection,  business  sectioi 
SIX  times  a  week;  all  other  sections  twice  : 
week. 

An  effort  should  be  made  to  get  a  recon 
of  all  boarding  houses  in  the  residence  dis- 
tricts, accommodating  ten  or  more  guests,  and 
such  places  should  be  given  the  same  service 
as   the   business   section. 

S.WINGS    .\ND    IMPROVEMENTS     UNDER     THE     PRO- 
POSED   SYSTEM. 

Under  present  methods,  collections  are  made 
live  days  a  week  for  about  30  weeks  of  the 
year.  .About  22  weeks,  from  Mav  15  to  Oct, 
15,  the  wagons  are  worked  six  davs  a  week. 
There  have  been  95  wagons  work'ing  during 
the  winter,  but  the  street  cleaning  department 
has  deemed  it  advisable  to  put  on  three  more 
for  the   summer  months. 

At  $3  per  day,  one  wagon  costs  for  22  weeks 
of  six  days  each,  $390,  and  for  30  weeks  of 
five  days  each,  $450,  or  for  the  entire  vear 
$846.  ■      - 

The  collection   costs  under  the  present  sys- 
tem are  therefore : 
98  collectors    (during    .".    summer    months) 

at    $:!96    .$38,808 

9..  collectors  (balance  ol  vean  at  $4,"i0 42,750 


Total    cost    of   collecting   under   pres- 
ent  system    .$S1,.')5^ 
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djiicting  are: 
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reduction    of    the 


It  $S46.$G4,290 
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perinientnii;    with     [-m 
collection.      The    uay.i 
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for  a  lielper  or  a  total  cost  of  $7  iitr  day 
These  are  the  rates  paid  for  all  other  cit' 
work. 

The  bureau  made  calculations  along  thi 
same  lines  as  outlined  and  found  that  3< 
wagons  of  4  cu,  yds.  capacity  would  be  re 
quired  to  give  good  service.  Comparing  thi 
cost  of  such  service  with  that  of  the  old  sys 
tern,  the  following  tigures  arc  shown: 
Total  cost  of  collecting  under  old  system.  .Ssl, ,"),">: 
Cost  of  36  wagons  at  $7  per  day  each Tl.Oti- 

Saving  by  change  of  wagons SlO.lii- 

Less  added  cost  of  keeping  wagons  clean.        S4i 

Net  annual  saving  possible $  '.KM: 

Practice  will  probably  show  that  it  is  no 
necessary  to  have  a  helper  on  evcrj'  wagon 
and  there  will  be  possible  a  still  further  rednc 
tioii  of  cost.  .Several  double  wagons  are  bein; 
used  at  present  with  very  satisfactory  results 
and  the  ntiniber  is  being  gradually  increased. 

As  previously  stated,  the  bottom  dumpin; 
wagons  n(.)w  owned  by  the  city  will  be  oh 
jectionable  in  hot  weather  and  an  etiuipmen 
of  special  -l-yd.  wagons  should  be  provided 
The  cost  of  such  equipment  would  be  ap])ro.\i 
mately  $10,000,  which  would  practically  bi 
paid  for  I>y  the  first  year's  savings. 


Fig,  1 — Exterior  View  of  Kansas  City.  Mc,    Hypochlorite    Water    Sterilization    Plant. 


Mlvied  cost  of  ket  pin.t;    wagons   clean 
ary  of  engineer  at  $3  per  day S4i; 

^  saving  possible  by  adoption  of  recom- 
endations  of  the  Bureau  of  Economv 
id  Efficiency   $li;.41,i 

SUMM.\RY    OF    REIDMMF.XD.VTIONS. 

id  concisely,  the  recommendations  of 
(I  Bureau  of  Economy  and  Efficiency  are  as 
f DW'S:  1.  The  number  of  collectors  should 
I)  mniediately  reduced  to  7ii  apportioned  over 
ll  city.  The  change  may  be  made  in  one  sec- 
fi  at  a  time  if  desired,  but  the  reduction  for 
t'  entire  city  should  be  accomplished  within 
weeks  from  the  time  of  starting.  2.  .\  full 

hour  day   for  every  collector  should  be 
i    upon.      3.  Each    collector    should    be 

responsible     for     keeping    the     garbage 

1  up  in  a  definite  territory,  with  instruc- 
:  li  that  repeated,  well  founded  coinplaints 
vl  be  sufficient  cause  for  discharge.  4. 
>,'ht  collections,  starting  at  midnight  in  sum- 
I  r  and  1  a.  m.  in  winter  should  be  continued 
t  the  present.  This  point  should  be  given 
i  ther  careful  consideration  wdth  a  view  to 
;  anging  the  crane  facilities  at  the  incinerator 
^  that  collections  can  be  made  from  4  a.  in. 
tl2  m.  the  entire  year.  5.  The  wagons  should 
I.  washed  thoroughly,  inside  and  outside, 
<ry  day  after  the  delivery  of  the  last  load 
t  the  incinerator,  an  extra  engineer  being 
I  ployed  and  the  unused  crane  utilized  for 
Is  purpose.  t>.  The  wagon  bo.xes  sliould  be 
'infected  at  least  once  a  w-eek.  7.  The 
'.gons  should  be  frequently  inspected  to  see 
It  they  are  kept  clean  and  free  from  odor. 
'Collections  from  the  business  section  should 
1  made  five  times  a  week  in  winter  and  six 
■lies  a  week  in  summer,  froiu  all  other  parts 
•■the  city  at  least  once  a  week  in  winter  and 
ice  a  week  in  summer. 

\  supplernentary  report  made  Dec.  1.  11)11, 
!tes  that  in  considering  putting  into  opera- 
n  the  system  proposed  in  the  foregoing 
wrtthe  question  arose  as  to  the  injustice  of 
luiring  collectors  to  work  an  eight  hour 
y  for  $.3,  while  $3.50  pe--  day  is  the  rate 
^ularly  allowed  for  singl-  t  ;ams  employed 
r  all  other  city  work. 
rrease  of  -50  cts.  per 
ere  would  still  be  a  sa-  " 


water  tight  and  while  lliev  :ip|)ear  to  be  sat- 
isfactory for  handling  garbage  in  cold  weather 
they  undoubtedly  cannot  be  used  in  hot 
weather  on  account  of  tlic  leakage.     How'ever. 


Use   of    Reinforced     Concrete     in     thi 

Hypochlorite  Water  Sterilization 

Plant  at  Kansas  City,  Mo. 

During  the  \ear  1!H1  an  e.\periineiit:il  ni 
stallation  of  the  hypochlorite  process  for  th 
approximate  sterilization  of  the  entire  munici 
pal  water  supply  of  Kansas  City,  Mo.,  was  si 
remarkably  successful  in  diminishing  the  sick 
ness  and  death  rate  in  the  city  on  account  o 
typhoid    fever   :is  well   as   other   forms   of   in 


<»    ,-   '  ^'^"^ 


...^T^^^:r-:if,- 


Erevation 


the  following  figure 
ital  cost  of  collecting 
ist  of  76  wagons  at  r  ' 

ving  by  reduction  o: 

lectors  

!ss  added  cost  of  ket-  . 
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vever,  witli  an 
for  collectors, 
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lay  each. .   7.5,012 


iber  of  col- 

$  6. .-.40 

igon  clean. .         S46 


Fig.  2 — Plan   and    Elevation    of   Kansas   City    Hypochlorite    Plant. 


superintendent    of 


the  practicability  of  using  the  larger  size 
wagons  has  been  demonstrated  fully.  The 
cost  of  operating  one  of  them  is  $-5  per  day 
for  a  driver  with  two  horses  and  $2  per  day 


testinal  disease,  that  the  Kansas  City  Fire  anc 
Water  Board  undertook  the  construction  of  ; 
permanent  building  and  apparatus  for  the  ap 
plication    of    this    purification    process     to    tin 
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water  supplv.  This  plant  is  described  by  Ur. 
Walter  .Al.  '  Cress,  City  Chemist,  in  a  paper 
presented  before  the  National  .\ssociatiun  of 
Cement  L'sers  at  its  annual  convention  last 
week  at  Kansas  City,  Mo. 

A  separate  building,  shown  in  Fig.  1,  was 
constructed  to  make  possible  the  satisfactory 
storage,  handling  and  making  of  the  solution 
of  hypochlorite  ready  for  mi.xing  with  the 
sedimented  water. 

The  building  itself  was  designi-d  by  W.  C. 
Root,  an  architect,  and  the  apparatus  for  use 
in  connection  with  the  sterilization  process  was 
installed  under  the  direction  and  supervision 
of  Burton  Lowther.  Engineer  in  charge,  and 
S.  V.  High,  Superintendent  of  the  Water 
Works  Department. 

The  apparatus  for  the  handling  of  the  hyno- 
chlorite  and  the  supports  for  it  are  of  rein- 
forced concrete.  It  is  to  be  observed  that  no 
other  material  is  so  well  suited  for  use  m 
connection  with  this  sterilizing  agent  as  good 
concrete  for  the  reason  that  all  other  materials 
that  are  capable  of  o.xidation  are  promptly  at- 
tacked by  the  hypochlorite  solution  and  lie- 
come  rapidly  deteriorated.  The  prime  consid- 
eration with  regard  to  this  class  of  installation 
is  to  employ  such  methods  of  construction  and 
to  use  material  that  is  so  permanent  in  char- 
acter as  to  obviate  the  necessity  of  repairs 
which  would  force  the  discontinuance  of  the 
application  of  the  sterilizing  agent  even  for 
an  hour. 

The  basement  of  the  building  is  used  for 
storage  of  the  reagent  that  is  kept  in  reserve. 
The  main  floor  is  used  to  house  the  dilution 
tanks  and  the  feeding  devices,  while  on  the 
floor  above  is  placed  the  tank  in  which  the 
hypochlorite  is  reduced  to  paste  of  a  creamy 
consitency  before  being  delivered  to  the  dilu- 
tion tanks  beneath,  all  as  shown  in  Fig.  2. 
This  pasting  tank,  .3  ft.  in  diameter  and  4  ft. 
high,  is  provided  with  a  stirring  device  carry- 
ing two  rather  heavy  rollers  disposed  horizon- 
tally at  its  lower  end.  The  rollers  clear  the 
bottom  of  the  concrete  tank  only  by  a  frac- 
tion of  an  inch,  thus  insuring  the  mashing  and 
disintegration  of  all  of  the  small  lumps  that 
are  invariably  present  in  commercial  calcium 
hvpochlorite.      Owing    to    the    fact     that     the 


action  of  the  reagent  on  bronze  is  to  form  on 
the  surface  of  it  a  fairly  insoluble  and  pro- 
tective coating  of  metallic  carbonate  and  o.Ky- 
clilnride,  that  metal  appears  to  be  the  most 
.ivailable  for  use  on  all  bearings  and  stirring 
or  disintegrating  devices  that  come  in  contact 
with  the  solution.  Leading  from  the  concrete 
pasting  tank  are  pipes  so  arranged  that  the 
contents  of  the  tank  may  be  discharged  into 
either  of  the  large  dilution  tanks  on  the  floor 
beneath.  The  outlet  of  the  pasting  tank  is 
placed  at  a  considerable  distance  from  its  bot- 
totn  so  as  to  avoid  the  possibility  of  drawing 
off  with  the  paste  any  fragments  of  consid- 
erable size.  The  pipes  carrying  the  paste  are 
so  arranged  as  to  be  readily  cleaned  in  a  few 
minutes  in  the  event  that  they  become  clogged. 
L'ltimately  they  are  sure  to  become  clogged 
if  they  are  not  occasionally  cleared  because 
of  the  formation  in  them  of  carbonate  from 
carbon  dio-xide  absorbed  from  the  air. 

The  dilution  tanks  are  hexagonal  in  form, 
9  ft.  in  maximum  diameter  and  7  ft.  high. 
Their  walls  are  tl  ins.  thick.  ,A.lthough  the 
difticulty  experienced  in  properly  disposing 
the  reinforcing  iron  in  the  construction  of  a 
hexagonal  tank  is  much  greater  than  is  the 
case  in  the  building  of  a  round  one,  the  hex- 
agonal tank  is  to  be  preferred  on  account  of 
the  fact  that  in  a  round  tank  a  rotary  stirrer 
does  not  produce  nearly  such  thorough  agita- 
tion and  mixing  of  the  solution  of  hypochlor- 
ite as  the  same  stirrer  can  do  in  the  hexagonal 
tank.  The  paste  is  mixed  with  water  in  the 
dilution  tanks  until  a  uniform  solution  of  a 
strength  of  two  per  cent  occurs.  The  use  of 
the  two  tanks  makes  it  possible  accurately  to 
adjust  the  strength  of  the  solution  in  one  dilu- 
tion tank  while  the  contents  of  the  other  is 
being  utilized.  The  dilution  tanks  are  placed 
on  supports  high  enough  to  permit  the  use  of 
a  gravity  feed  to  the  orifice  box  which  is 
placed  on  the  floor  of  the  room  housing  the 
big  tanks. 

Ijronze  pipes,  1%  ins.  in  size,  so  arranged  as 
to  be  readily  cleaned  in  the  event  of  stoppage, 
connect  the  dilution  tanks  with  a  gauging  tank 
4  ft.  in  diameter.  This  gauging  tank  contains 
a  float,  scale  and  pointer  so  arranged  that  the 
man  in  charge  can  accurately  check  the  speed 
of   outflow    of    solution    from   his   orifice   box 


into  the  big  Walef  main  carrying  the  Wire 
city  water  supply  from  the  settling  bai  ,. 
the  pumps.  The  solution  passes  throuf (),. 
gauging  tank  to  the  orifice  box.  Each  djsio™ 
on  the  guage  represents  one  gallon  ifi),, 
hypochlorite  solution. 

The  orifice  bo.x  is  oblong  in  shape  aiil 
ries  a  float  of  about  250  cu.  ins.  displacleni 
The   float   operates  a   valve   which,  by  theij 
opening    slightly    or     closing,     maintain!  tljj 
hypochlorite   solution   in  the   orifice  boxo 
constant  level.     One  end  of  the  orifice  t  i 
of   plate  glass   to   enable   the   operator    g 
at  a  glance  that  the  solution  is  filling  tlb 
to   the.  proper   height.     Attached   to  thel 
glass  and  covering  a  hole  in  it,  is  a  han-ijfl 
ber  disc  having  near  its  perifery  severa[lj| 
the  adjustment  of  which  represents  the  s^  (. 
a  stream  of  the  two  per  cent  hypochlorittolu-" 
tion   that  will  be  the   proper  amount  tore^t 
the   quantity    of    water   passing    througl  tlie 
main.  All  movements  of  the  hypochloriteali-- 
tion  after  its  preparation  are  by  gravity,  .npi. 
opportunity  for  the  hypochlorite  after  itsld . 
tion  to  the  water  to  react  with  any  putnili- 
organic  matter  and  germs,  is  afforded  (rirj 
the   time    in   which   the  water   passes  thuf 
the  centrifugal  pump,  the  flow  line  and  an,i 
storage   basin   at   the   Turkey   Creek  puiit.. 
station   before   it   is   pumped   to   the  doisi 
water  users. 

.\11   of   the   stirring   devices   are   run     j 
electric  motor  belted  to  a  line  shaft  carin; 
clutches    so   placed    as    to    make    possibl  th 
running   of   any   one   of   the   stirrers  wlht- 
or  not  any  of  the  others  are  running. 

The  principle  involved  in  the  constri:ii 
of  practically  all  hypochlorite  installatioi  fi 
the  purification  of  water  by  the  oxidati  i 
germs  and  putrescible  organic  matter  itni 
nicipal  water  supplies,  is  substantiallv  them 
as  that  in  Kansas  City.  Concrete,  usually;;- 
forced,  is.  so  far  as  I  know,  universally  st 
in  the  construction  of  all  permanent  appati 
for  the  preparation  and  solution  of  the  p. 
chlorite  for  mixing  with  the  water  t'l 
purified.  ' 

Figs.  1  and  2  will  give  a  fairly  gooddi 
of  the  disposition  of  the  various  parts  rli 
purification  installation. 
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Inspection  of  Surface  Finishes  for  Con- 
crete Work. 

-Contributed  by  .Jerome  Cochran.  C.  E.,  roiiiiprly 

Designing  Engineer,   Trussed  Concrete 

Steel  Co.,  Detroit.  Midi. 

The  series  of  articles  on  the  inspection  oi 
concrete  work,  of  which  this  is  the  si.xth,  has 
been  planned  in  opposition  to  the  general  as- 
sumption on  the  part  of  writers  that  standards 
or  methods  of  construction  have  been  long 
ago  established  and  have  become  common 
knowledge.  The  first  article  on  "Directions 
and  Suggestions  for  the  Inspection  of  Con- 
crete Materials"  appeared  in  this  journal  for 
Jan.  31,  U)12;  the  second  article  on  "Propor- 
tioning and  Mi.xing  Concrete"  appeared  on 
Feb.  7.  1912:  the  third  article  on  "Inspection 
■  of  Forms  and  Centering"  appeared  on  p'eb.  21, 
1912;  the  fourth  article  on  "Inspection  of 
Steel  Reinforcement"  appeared  on  Feb.  28, 
1912;  and  the  fifth  article  on  "Inspection  of 
Concreting"  appeared  on  Mar.  tj  and  1.3.  1912. 
The  following  article  relates  to  the  inspection 
of  concrete  surface  finishes.  It  will  be  fol- 
lowed by  an  article  on  water-proofing  concrete 
work. 

Since  the  character  of  a  concrete  structure 
is  judged  largely  by  the  appearance  of  the 
exterior,  the  finishing  of  such  surfaces  be- 
comes very  important.  In  some  structures  the 
appearance  is  the  most  important  part  of  its 
design  and  construction.  The  manner  of  fin- 
ishing surfaces  must  be  governed  by  the  size 
and  class  of  the  structure  and  the  style  of 
.  architectural  decoration. 


Imperfections    in    Exposed    Concrete    Sur- 
faces. 

Exposed  concrete  surfaces  frequently  pre- 
sent a  patchy  or  unsightly  appearance.  In 
fact,  it  is  not  such  an  easy  matter  to  secure  a 
smooth  surface  of  even  grain  and  uniform 
color  on  a  concrete  structure.  In  a  very  large 
majority  of  cases,  concrete  structures  are  dis- 
figured by  a  lack  of  uniformity  in  color,  dark 
or  lieht  patches  being  conspicuously  noticeable, 
while  in  other  cases  a  streaky  appearance  is 
to  be  seen.  The  imperfections  in  the  exposed 
surfaces  of  concrete  are  usually  due  to  one  or 
more  of  the  ten  well-known  causes  which  may 
be  summed  up  as  follows : 

1.  Variations  in  the  nature  of  the  cement, 
sand  and  stone. 

2.  Lack  of  uniformity  in  the  amounts  of 
ingredients  in  each  batch. 

3.  Insufficient  mixing  in  any  or  all  hatches 
of  concrete. 

4.  Lack  of  care  in  placing  the  concrete 
next  the  mold. 

5.  Lack  of  proper  protection  after  placing 
concrete. 

6.  Efflorescence  and  discoloration  of  the 
surface. 

7.  Unsightly  construction  joints. 

8.  Imperfectly  made  forms. 

9.  Dirt  on  the  forms. 

10.  Adhesion  of  forms. 

Variations  in  Concrete  Materials. —  It  is 
generally  desirable  that  no  change  in  the 
brand  or  quality  of  cement  be  made  through- 
out the  work.  Different  brands  of  cement 
may  give  different  colors  to  the  finished 
work.     .After  a  brand  of  cement  has  been  ac- 


cepted by  the  engineer  and  the  contractc  i:, 
purchased  the  same,  no  other  brand  shou  1 
permitted   upon  the  work  e.xcept     by    S)  i; 
permission   of   the   engineer.       The     freieni 
changing    of    brands    of    cement    is   not  nly 
harmful  to  the  work  but  also  causes  del  i" 
testing.     If  more  than  one  brand  is  usei  li 
colors   must  be  such  as  not  to   show  m;  c 
variations  in   appearance     of     the     comf  t 
work.     Only  one  brand  should  be  used  a.li 
same   time   in    any   section    of   the   work  he 
idea   being  to  prevent  mixing  of  brands)Ui 
two  brands  may  be  used  in  succession  oih 
same  day. 

.All  sand  used  in  concrete  that  will  bcx 
posed  to  view  should  be  of  a  bright,  unirm 
color.  No  sand  should  be  used  for  the  Jt- 
side  finish  of  any  concrete  which  con  ns 
small  particles  of  coal  or  lignite,  alth# 
sand  of  this  character  may  be  used  in  thin 
terior  portion  of  heavy  pieces  of  con;tf 
work.  The  sand  used  for  concrete  sur  "e 
and  for  mortar  facings  should  be  clean  iri 
suflSciently  coarse.  It  should  be  free  froiali 
foreign  matter,  excepting  loam  or  clay,  wCT 
may  be  permitted,  if  the  quantity  does  no"J- 
ceed  3  per  cent.,  and  when  these  mat«"-' 
do  not  occur  as  a  coating  on  the  sand  gns 

Broken  stone  or  gravel  for  exposed  "- 
crate  surfaces  should  be  clean,  and  shoulbf 
free  from  loam,  clay,  shale,  and  all  perisl'lf 
and  foreign  matter,  or  other  improper  o- 
stances.  It  should  be  washed,  or  screenei'if 
both,  if  necessary,  to  remove  such  substai* 

The  water  used  in  mixing  the  cone « 
should  be  free  from  iron  or  other  imptiref 
that  tend  to  discolor  the  concrete. 


;■  Accurate  Proportioiting.— Lack     oi 
y  in  the  amounts   of   ingredients   ni 
'■.  will  cause  imperfections  in  the  ex- 
faces  of     concrete.     The     inspector 
^ke  certain  that  the  specified  propor- 
iiis re  accurately  and  uniformly  adhered  to. 
•j'Siini/    Mi-i'i"<l    of    Concrete. — Concrete 
:   thoroughly  mixed  and  not  allowed 
:,,\v  when  aeposited  in  the  forms.   If 
t  .  Crete  is  not  uniformly  mixed,  the  sur- 
er ill  be  irregularly  colored  and  will  con- 
ji.tted  and  honey-combed  spots. 
tj-  of  Care  ill  Placing  Concrete. — If  the 
,.,  r<   IS  unmixed  in  the  handling,  the  sur- 
be  irregularly  colored  ana  will  con- 
;  and  honey-combed  spots. 
r    Proper    Protection    of    Concrete 
„,„p_ — It   is   useless   to   make   good 
iiid  place  it  properly,  unless  care  is 
TOtect  it  until  it  is  hard  enough  to 
if  itself.     All  exposed  surfaces  of 
jid    untinished    concrete    should    be 

■  antlv  moist  by  sprinkling  with  clean 
>hort  intervals.     An   excellent  prac- 
tover  the  surface  with  burlaps  which 
epr  saturated.     This  not     only     fur- 
necessary  moisture,  but  protects  the 

11  the  direct  rays  of   the  sun.     Rain 
green  work  will  inake  tt  rough  and 
Tmo  rapid  drying   is  apt  to   result 
ecking.    These  hair  cracks  may  usu- 
•cvcnted  by  keeping  the  surface  wet 
-iderable  time, 
-paded  or  mortar  face  finish,  extreme 
Id  be  taken  to   protect   the   surface 
L:er  of  injury  by  frost.     A  thinscale 
'■;   in.   in    depth    or   more   is    apt    to 
roni  mortar  facings  which  have  been 
his.  of  course,  is  objectionable  where 
finish  is  desired.     In  no  case  should 
;uire  be  placed  over  very  green  con- 
protect   it   from    freezing,   as   it   will 
surface  of  the  concrete. 
,  encc  and  Discoloration  of  the  Sur- 
the  concrete  is  not  water-tight,  and 
ly  if  there  is  water  or  earth  against 
.f   tiie  concrete,   efflorescence,   or   a 
ling  on  the  surface  is  likely  to  ap- 
frlorescence  results   f[om  diffusion  of 
.   .    -Liphates  of  lime   and   alkalies   to   the 
X  :c.     In  other  words,  it  is  due  to  water 
-  aling  through  the  concrete  and  dissolving 
:e  salts,   which   are  left   as   a   white, 
substance   on   the   surface   when   the 
.porates.     Efflorescence  tends  to  dis- 
time,  and   rarely   is     sufficient     in 

■  •  cause  any  complaint. 

:nanure  should  not  be  placed  directly 

^iccn  concrete,  as  it  is  very  apt  to  dis- 

i  the  work  and  in  some  cases  is  thought 

ve  caused  a  slight  disintegration  of  the 

I  the  concrete  coming  in  contact  with 

■  probable  that  only  green  concrete  is 
>  manure,  as  it  has  been  used  widely 
e   flocrs.   manure   bins,   etc..   without 

A-nce  of  failure. 
'iy     Construction     Joints. — All     con- 
rk  should  be   finished   in   its   entirety 

-lutting  down,  but  when  this  is  not 
the  resulting  joint  should  be  formed 
le  it  will  least  impair  the  strength  and  ap- 
K.nce  of  the  structure.  If  the  placing  of 
uroncrete  does  not  proceed  continuously 
ijand  night,  an  unsightly  line  on  the  sur- 
li  is  likely  to  show  where  the  two  days" 
d  joined.  Care  should  be  taken  in  the 
KJion  of  and  in  the  manner  of  constructing 
Kesulting  joint  if  the  concreting  does  not 
rl.ed  continuously. 

the  appearance  of  the  finished  face  is  of 
n  rtance.  special  care  must  be  exercised  in 
r.r  to  prevent  unsightly  construction  joints 
'ightly  lines  on  the  surface  may  be  alrnost 
II  ely  eliminated  by  nailing  a  bevel  or  trian- 
ilr  strip  against  the  form  and  finishing  the 
A'  work  to  the  inner  edge  of  this  strip,  thus 
r  ucing  a  regular  groove  instead  of  the 
s  1  ragged  division  line.  The  w  riter  has  ob- 
eed  in  a  great  many  concrete  structures 
h  where  one  day's  work  joined  that  of  an- 

3r,  unsightly  construction    joints   could   be 
easily  noticed,  and   in   some   cases  these 
ts  or  lines  were  inclined,  sloping  at  about 
'angle  of  repose  of  the  wet  concrete. 

nperfcctiy  Made  Forms. — Some  of  the 
"■jautions  that  must   be   taken   to   secure   a 
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good  finish  t>.  -.he  race;  oi  o  iKr.te  uork  have 
already  been  meir.ici.i-,'.  ;,,  considering  the 
forms  (see  Kngng.  ii  C-nig..  page  202,  Feb. 
21,  1U12).  ll  tne  h  ii)i>  ,.ii''v\e.n  the  individ- 
ual boards  of  ilic  forms  -re  not  close,  the  con- 
crete will  run  hctw.-.n  u.r  iu.ards  and  leave  an 
ugly  fin  of  lip  on  the  expvsed  cuiicrete.  Swell- 
ing of  lumber  in  forms  uill  throw  the  face  of 
the  concrete  out  of  piuinli.  The  appearance 
of  corners  in  the  con.nie  mav  be  improved 
by  bevel  strips  within  the  i..rins.  Knot  holes 
in  forms  should  be  properly  plugged  with  clay. 
Forms  which  are  imperfectly  constructed  with 
diflferent  thicknesses  of  lumber  used  indis- 
criminately will  not  produce  results  which  are 
compatible  with  ordinary  conditions. 

Dirt  on  the  Forms. — Imperfections  in  the 
exposed  surfaces  of  concrete  may  be  caused 
by  dirty  forms.  AU  dirt  must  be  removed 
from  the  forms  just  before  placing  the  con- 
crete. All  forms  having  been  previously  used 
should  be  thoroughly  cleaned  and  prepared 
before  being  used  again. 

Adhesion  of  Concrete  to  Forms. — Concrete 
surfaces  arc  frequently  impaired  by  the  ad- 
hesion of  the  surface  to  forms,  owing  to  pro- 
per provision  not  being  taken  to  prevent  it. 
Many  diiTerent  methods  are  employed  to  pre- 
vent this  adhesion  as  will  be  described  later. 
Finishing  Surfaces. 

Treatment  of  Concrete  Surfaces. — There 
are  various  ways  of  correcting  the  above  de- 
fects in  exposed  concrete  surfaces  or  of  se- 
curing a  surface  of  better  appearance  than 
any  left  by  the  most  perfect  forms.  These 
will  next  be  considered,  attention  being  given 
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Fig.  1 — Type  of  Metal   Facing  Form. 

first  to  the  methods  of  finishing  a  plain 
smooth  surface  and  then  to  the  methods  of 
finishing  that  secure  a  more  ornamental  sur- 
face. Except  for  the  crudest  work,  all  con- 
crete surfaces   should  be  treated. 

Specifications  for  Surface  Finish. — Specifi- 
cations should  be  particular  and  explicit  re- 
garding the  character  and  nicety  of  the  sur- 
face finish  required.  If  they  are  not,  the  in- 
spector should  learn  from  the  engineer  the 
quality  of  work  he  has  in  mind  and  should 
see  that  the  contractor  clearly  understands  the 
requirements. 

Careful  Inspection  Xeeded. — Perfection  of 
surface  finish  is  a  matter  of  attention  and 
skillful  workmanship,  and  the  inspector  has 
chieflv  to  watch  the  workmen. 

Classes  of  /^ijiii/ict.— Finishes  are  of  two 
classes:  (1)  Those  in  which  the  molding  is  so 
done  that  the  finish  is  a  part  of  the  molding 
process;  (2)  those  in  which  the  molded  sur- 
face is  treated  after  the  forms  are  removed. 
Faults  in  finishes  of  the  first  class  must  be 
prevented  during  molding  by  careful  work- 
manship, for  after  the  concrete  has  once  set 
thev  can  be  remedied  only  by  patching,  which 
is  generallv  verv  unsatisfactory,  or  by  giving 
the  whole  "surface  one  of  the  finishes  belong- 
ing in  the  second  class. 

Tvpes  of  Finish.— The  above  two  general 
classes  of  finish  for  concrete  may  be  further 
divided  into  the  following  types  of  methods 
of  treatment : 

(l)  Plain  spaded,  mortar  face  and  trow- 
eled finishes:  (2)  Introduction  of  various  in- 
gredients into  mortar  or  concrete;  (3)  Re- 
moval of  surface  in  various  ways ;  (4)  Coat- 
ing surfaces  in  various  ways. 
1.  Plain,  Spaded,  Mortar  and  Troweled 
Finishes. 

Plain  Finish.— In  some  structures,  where 
the  appearance  need  not  be  regarded  the  con- 
crete can  be  left  just  as  it  comes  from  the 
forms,   and   if   sufficient  care   has   been   taken 


in  building  the  form  work  and  placing  the 
concrete,  a  very  satisfactory  finish  will  re- 
sult. Care  must  be  taken  to  avoid  noticeable 
voids  or  stone  pockets.  Such  treatment  will 
result  in  a  sandy  finish. 

Dry  Surface  Finish. — .\  dry  surface  finish 
may  be  obtained  by  using  a  fine  stone  in  the 
aggregate,  mi.xing  fairly  dry.  and  not  spading 
the  concrete  next  to  the  forms. 

Spaded  Finish. — .\  good  finish  may  be  ob- 
tained by  spading  the  concrete  so  as  to  bring 
the  finer  particles  to  the  surface  and  force 
the  larger  particles  back  so. they  are  not  ex- 
posed. Where  spading  is  faithfully  done,  an 
absolutely  smooth  surface  is  the  result, 
whether  the  mixture  be  dry,  medium,  or  very 
wet.  In  the  case  of  a  dry  mi.xture,  however, 
spading  must  be  done  with  greatest  care  by 
experienced  hands,  in  order  to  get  uniform  re- 
sults ;  but  with  a  medium  or  very  wet  mix- 
ture, it  is  very  easy  to  obtain  first  class  work. 
With  a  wet  mixture,  spading  is  generally  re- 
quired only  as  an  added  precaution  against  the 
possibility  of  voids  in  the  face  of  the  work, 
and  is  really  necessary  in  few  cases. 

Spading  is  best  done  with  a  special  flat- 
bladed  spade,  having  the  blade  perforated 
with  holes  or  slots,  which  will  .screen  back 
the  stones  and  allow  the  mortar  to  pass  and 
thus  cover  every  stone.  In  narrow  forms,  in- 
stead of  a  spade  a  hoe  niay  be  used  with  tlte 
blade  bent  nearly  in  line  with  the  handle.  In 
spading,  be  careful  not  to  pry  with  the  spade, 
as  this  may  spring  the  forms. 

The  method  of  spading  is  applicable  only 
where  forms  are  used.  Necessarily,  therefore, 
imperfections  in  these  forms  are  to  be  care- 
fully avoided.  The  smoother  the  forms  for 
this  class  of  work  the  better  will  be  the  ap- 
pearance of  the  work. 

Mortar  Face  Finish. — If  a  mortar  (or  a. 
granolithic)  finish  be  specified,  it  may  be  ob- 
tained by  placing  the  facing  mortar  and  con- 
crete backing  at  the  same  time  and  tamping 
them  together.  The  certainty  of  a  bond  is  in 
this  manner  assured.  The  facing  material  mav 
be  applied  to  the  forms  just  ahead  of  the 
backing,  which  is  placed  against  and  rammed 
into  it.  .'\nother  way  to  obtain  a  mortar  fin- 
ish is  to  place  a  loose  board  against  the  forms 
and  tamp  the  concrete  behind  the  board.  The 
board  is  then  removed  and  mortar  run  into 
the  space  that  it  occupied.  Both  methods  have 
been  successfully  used,  the  second,  however, 
being  only  applicable  to  comparatively  dry 
concrete  backing.  Still  another  method  of 
obtaining  a  smooth  surface  is  to  use  a  very 
wet  concrete  and  throw  it  violently  against 
the  form.,  so  that  the  aggregates  rebound  leav- 
ing in  effect  a  mortar  facing.  This  is,  how- 
ever, not  to  be  recommended  for,  fine  work,  as 
the  forms  are  apt  to  be  indented,  and  the 
alignment  impaired,  but  ordinarily, this  method 
is  effective.  A  fourth  method  of  using  grano- 
lithic plates  will  be  described  later. , 

The  mortar  (or  granolithic)  iini.sh  should 
be  maintained  between  the  concrete  and  the 
face  form  in  a  thickness  of  about  1  inch.  The 
inspector,  of  course,  will  be  governed  by  the 
thickness  given  in  the  specifications  or  in  the 
absence  of  such  information,  he  will  be  gov- 
erned by  the  engineer's  decision  in  the  matter, 
provided  a  mortar  facing  has  been  specificed. 
Care  must  be  taken  that  the  concrete  is  ram- 
med into  and  perfectly  united  with  the  mortar 
facing.  The  tamping  or  ramming,  however, 
must  not  be  so  hard  as  to  force  pieces  of 
stone  through  the  facing,  hut  just  hard 
enough  to  bond  thoroughly  the  facing  and 
backing.  The  facing  should  show  a  smooth 
dense  surface  without  pits  or  irregularities. 
"This  is  most  likely  to  be  secured. by  thorough 
and  systematic  ramming. 

Moldings,  cornices,  and  other  ornaments  re- 
quiring mortar  surface,  should  be  formed  by 
spreadirig  pla.stic  mortar  upon  the  interior  of 
finelv  constructed  molds,  just  as  the  concrete 
is  being-  laid.  Mortar  facing  is  not  an  easy 
job  and  requires  workmen  well  experienced  in 
this  class'  of  work. 

Use  of  Granolithic  Plates  or  Metal  Facing 
For»i.y.— Possibly  the  best  method  of  placing 
the  facing  material  consists  of  what  might 
be  called  a  metal  facing  form  or  mold,  con- 
structed anrfuused  as  follows : 
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The  metal  facing  form  or  mold  for  placing 
the  facing  material  on  vertical  surfaces  gen- 
erally consists  of  short  lengths  of  iron  plates 
8  ins,  or  10  ins.  wide  and  about  6  ft.  long  with 
three  angle  irons  riveted  to  each  plate,  the  size 
of  the  angle  depending  upon  the  thickness 
of  the  facing  material  specified  I, see  I'ig.  !)■ 
The  metal  facing  form,  however,  may  be  any 
convenient  width  and  length,  depending  on  the 
nature  and  size  of  the  work.  An  angle  is  placed 
at  the  center  and  one  about  (i  ins,  from  each 
end  of  the  plate,  one  edge  of  which  is  provided 
with  handles  and  slightly  t^ared  to  assist  in 
depositing  the   material. 

The  metal  facing  form  is  placed  against  the 
w-all  form  with  the  handles  up  and  the  angles 
tight  against  the  form.  The  space  between  it 
and  the  back  of  the  wall  is  then  hlled  with 
ordinary  concrete  backing  of  the  specihed 
proportions  and  the  space  between  tlie  metal 
form  and  the  face  form  filled  with  facing  ma- 
terial or  mixture.  Several  of  these  metal 
forms  may  be  used  in  line,  with  their  ends 
lapping,  and  smaller  lengths  used  to  fdl  out  a 
given  length  of  wall  form.  Some  ditficulty 
may  be  experienced  in  carrying  up  a  long  line 
of  this  kind  of  concreting,  especially  at  cor- 
ners and  at  the  junction  of  two  sheets.  It 
cannot  be  worked  well  in  a  narrow  space. 

The  facing  mortar  should  be  kept  slightly 
higher  than  the  backing,  to  prevent  the  back- 
ing from  running  forward  and  disfiguring  the 
front  surface.  Care  must  be  taken  that  the 
metal  facing  form  is  not  permitted  to  remain 
until  initial  set  takes  place,  but  be  frequently 
jarred  and  raised  slightly  at  short  intervals 
to  prevent  the  formation  of  shuts  and  seams 
and  air  spaces  between  mortar  and  the  con- 
crete. A  trowel  should  be  worked  rapidly 
along  the  form,  to  remove  air  bubbles.  Per- 
fect success  is  secured  only  at  the  expense  of 
great  care.  The  facing  mortar  should  be 
mixed  wet  and  in  small  batches.  Care  must 
be  taken  to  keep  the  forms  perfectly  clean  or 
discolorations  will  be  the  inevitable  result.  A 
mortar  facing  shows  the  impress  of  small 
roughness  on  the  form  more  readily  than 
does  concrete  and  particular  care  is  necessary 
to  secure  a  smooth  surface  on  the  form  when 
a  mortar  facing  is  adopted.  Even  the  grain 
of  smoothly  dressed  wood,  is  clearlv  im- 
pressed  on  the  plastic  material. 

Proportions  for  Mortar  Facing. — The  fac- 
ing mixture  should  not  be  of  too  rich  propor- 
tions, in  order  that  surface  cracks  may  be 
avoided.  As  to  the  richness  of  the  mortar 
facing,  two  parts  sand  by  measure  to  one 
volume  packed  cement  is  usually  sufficient. 
though  a  more  glossy  finish  may  be  made  if 
desired,  by  using  equal  parts  of  cement  and 
sand.  Good  results,  however,  may  be  obtained 
with  mortar  composed  of  one  part  of  irement 
to  three  parts  of  sandor  screenings.  The 
writer  does  not  recommend  mortar  richer 
than  a  1  :2  mixture.  It  is  better  to  avoid  too 
great  a  variation  between  the  richness  of  the 
mortar  used  for  facing  and  that  used  in  the 
body  of  the  concrete.  Too  rich  a  mixture,  or 
a  surface  mi.xture.  richer  than  the  body  con- 
crete, will  cause  hair  cracks. 

Crushed  marble  screenings  may  be  used  if 
obtainable.  These  screenings  or  sand  must 
not  be  too  fine  and  .should  not  exceed  ■'/4  in. 
Limestone,  granite  -or  other  stone  screenings, 
different  colored  gravels  and  sand  may  be 
substituted  for  the  marble  chips. 

Proportions  for  Granolithic  Finish. — Grano- 
lithic is  a  facing  or  surfacing  mortar  com- 
posed of  crushed  granite  and  cement.  A 
granolithic  finish  is  more  frequently  used  for 
foot  walks  and  other  places  where  resistance 
to  wear  is  required,  but  may  be  used  to  sur- 
face walls,  to  line  reservoirs,  etc.  If  a  grano- 
lithic finish  or  surface  is  specified  it  may  be 
made  by  placing  against  the  face  forms  in  ad- 
vance of  the  body  concrete  or  in  case  of  hori- 
zontal surfaces,  on  top  of  the  concrete  base. 
a  fine  granolithic  or  facing  concrete  composed 
of  one  (1)  part  of  Portland  cement,  one  and 
one-half  (IV2)  parts  of  coarse  sand  and  two 
and  oiie-half  (2%)  parts  of  pebbles  or 
crushed  granite  or  other  approved  stone  as 
may  be  selected,  screened  to  pass  1-2-in.  and 
be  retained  on  %-in.  screen,  thoroughly  mixed 
and  soft  enough  for  full  flushing.  The  granite 


is  sometimes  specified  to  contain  no  particles 
larger  than  %  in.  to  1  in.,  and  about 
one  and  one-half  to  two  and  one-half  parts 
are  used  to  one  volume  of  Portland  cement. 
Where  both  fine  and  coarse  aggregates  are 
used  in  the  mixture  for  the  facing  material  a 
1:1%  :.3,  or  1:2:3  or  even  a  1:2:4  concrete 
with  Portland  cement,  sand  or  stone  screen- 
ings and  crushed  or  screened  gravel  may  be 
used. 

Thickness  of  Mortar  Finish.— 'I'he  thickness 
of  mortar  facing  employed  in  practice  varies 
from  V4  in.  to  3  ins.,  but  the  usual  practice  is 
to  make  it  1  in.  to  IV2  ins.  thick.  There  is 
more  danger,  perhaps,  of  making  the  mortar 
facing  too  thick  than  too  thin,  therein-  using 
too  much  cement. 

Thickness  of  Granolithic  Finisli. — Grano- 
lithic linish  when  applied  to  a  concrete  base 
should  be  laid  at  the  same  time  as  the  con- 
crete and  should  not  be  less  than  y2-in.  thick 
for  floors,  1-in.  for  sidewalks,  and  2-ins.  for 
concrete  pavements.  Do  not  attempt  to  put 
a  top  coat  less  than  2  ins.  thick  on  a  set  con- 
cretebase.  and  even  then  be  prepared  to  see  un- 
sightly shrinkage  cracks  on  the   surface. 

Consistency  of  .Mortar  Facintj.^-The  mortar 
facing  for  vertical  surfaces  should  be  mi.xed 
rather  wet,  since  it  must  completely  fill  the 
metal  facing  mold,  but  care  must  be  taken  not 
to  have  it  too  thin  or  the  stones  from  the  con- 
crete behind  w-ill  be  pushed  through  it  during 
the  subsequent  filling  and  ramming.  Mortar 
facing  or  finish  on  an  exposed  horizontal  or 
nearly  horizontal  surface  should  be  mixed  to 
a  plastic  consistency  and  should  be  put  on  im- 
mediately after  the  concrete  is  deposited,  care 
being  taken  that  the  surface  of  the  concrete 
is  clean. 

Colored  Facing  Mortar. — .A.  colored  facing 
mortar  may  be  obtained  by  using  a  suitable 
colored  aggregate  or  by  mixing  coloring  mat- 
ter (mineral  pigment)  in  the  mortar.  The 
first  is  the  better,  since  it  gives  a  durable  color 
and  does  not  injure  either  the  strength  or 
durability  of  the  mortar  facing.  Introduction 
of  various  ingredients  into  mortar  or  concrete 
will  be  discussed  more  fully  below. 

Spaded  and  Trozceled  Finisli. — The  coarse 
aggregate  should  be  well  pushed  back  from 
the  face  of  the  form  to  allow  the  tnortar  to 
flush  to  the  surface.  The  forms  must  be 
stripped  while  the  concrete  is  still  green 
enough  to  be  worked  with  a  trowel.  The  sur- 
face should  be  troweled  hard  and  smooth ; 
but  excessive  troweling  is  likely  to  cause  in- 
unmerable  hair  cracks  in  the  finished  surface. 
The  scope  of  this  method  is  limited  to  in- 
stances where  the  forms  may  be  quickly  re- 
moved, or  removed  in  sections. 

Wetting  of  Forms. — Forms  must  be  proper- 
ly treated  either  for  a  spaded  or  a  mortar 
face  finish.  Concrete  or  mortar  will  adhere 
very  strongly  to  forms  if  no  special  provision 
be  taken  to  prevent  it.  Many  different 
methods  are  employed  to  prevent  this  ad- 
hesion as  will  be  described  below. 

.Aill  forms,  if  not  coated  with  some  oil  or 
soap,  should  be  thoroughly  wetted  before  the 
concrete  or  mortar  facing  is  poured.  A 
sprinkling  of  the  inside  with  a  hose  is  not 
sufficient.  The  hose  should  be  applied  to  both 
sides  thoroughly  until  the  boards  take  up  no 
more  moisture.  When  dry  spots  appear,  wet 
them.  If  the  wood  is  thoroughly  wet  with 
water  before  the  concrete  is  laid,  there  is  not 
much  danger  of  concrete  adhering.  The  great 
objection  to  water  is  that  it  is  not  always 
possible  to  thoroughly  wet  the  forms  and 
many  times  it  is  absolutely  impossible  to  keep 
them  wet  without  adding  too  much  water 
to  the  concrete  already  poured.  In  freezing 
weather  steam  should  be  used  in  place  of 
water  to  drench  the  forms,  immediately  before 
placing  the  concrete. 

Better  results  can  generally  lie  obtained 
with  petrolatum  cut  down  with  three  parts  of 
hot  kerosene  and  then  applied .  with  a  brush. 
Linseed  oil  may  also  be  used.  Fatty  oils 
should  not  be  used,  as  they  act  on  fresh  con- 
crete by  disintegrating  and  discoloring  it.  Hot 
paraffine  is  sometimes  used.  The  objections 
to  oil  are  the  expense,  the  weight  of  oil- 
soaked  forms  in  handling  and  the  liability  of 
making  the  wall  dirty.  The  oil  is  to  be  used  in 


oiling    forms   should     be     thick     and'h 
enough  to  act  as  a  filler  for  the  formJ  r 
however,  must  be  taken  not  to  get  thilrj 
thick,    as   grease    spots    in    concrete  \[-  ' 
unsightly    appearance.      If    the    walls  J,, 
plastering   or    any    subsequent    treatmt   • 
oil   skin,  if  any,  must  first  be  rcmovd  r 
quality   of   oil   known   as   "sludge"  atk 
refineries,  or  its  equal,  is  recommendf   Ti,' 
oil  should  be  thin  enough  to  flow  anc  |i  .u' 
grain   of  the  wood.     Grain  marks  caiL    ' 
diiced  to  some  extent  by  oiling     the  umU' 
with   gloss   oil    and    then    throwing  fii  c,  ' 
against  the  oiled   surface  with   a  bellijs 
slight    oiling    of    forms    will    result  i'„., 
economy   in   saving   of    forming   lumbl" 
excess  of  oil  must  not  be  used.     The  '1 
be  applied  every  time  the  forms  are  se|l) 
oil   form   work   after   the  steel   reinfntr 
has   been   placed   if   by   so   doing  the  ;1 
come  in  contact  with  the  metal. 

Cheap   soap   boiled   and   applied  hoto 
forms   gives   very  good   results  in  pr(;n 
the  adhesion  of  concrete  to  forms.    Clir 
soft   soap   does   not  injure     the     surfc 
diminish    the    strength    of    the    concre. 
should  be  used  instead  of  oil  or  grea;w 
the  surfaces  are  to   be  whitewashed,  pt 
or  plastered,  as  the  oil  or  grease  is  \'y 
to   discolor  the  whitewashing     or     phei 
Soap  should  be  thoroughly  dissolved  iw 
to  the  consistency  of  very  thin  paste  'd 
plied   hot   w-ith   brushes.      The   use     o  ^ 
helps  make  a  dense  surface  and  does  it 
terfere     materially     with     subsequent  tr 
ment,  provided  the  surface  of  the  contt 
washed  well  with  clean  water  before  Z)\: 
the    whitewashing,    plastering,    etc.     1{ 
jections  to  the  use  of  soap  are  that  iLs 
pensive  and  is  seldom  applied  properl 
Paper,   unless   it   is   oiled,   will   stick' 
concrete  and  is  hard  to  remove.     The  si 
paper  needs  constant  attention  in  ordei- 
cure  satisfactory  results.     It  is  somewlt 
ficult  to  keep  the  paper  absolutely  smcr 
that  the  final  surface  does  not  show  wii. 
Unless  the  paper  is  very  oily  it  will  adir 
the   concrete,   necessitating   that   it  be  -^ 
off  so  as  to  effect  its  removal,  as  a  th  ■ 
soaking  very   seldom    removes   the  pa)' 
tirely. 

Fdward   Godfrey  in     his     book     on  1" 
Crete,"    page    08,    recommends     that     11, 
painted   with   linseed   oil   be   used  as  3: 
for  rough  forms.     It  is  waterproof  and  ■ 
therefore  not  absorb  water  from  the  cor. 
it  would  also  prevent  the  leaking  of  thin, 
mortar  that  occurs  at  cracks  or  joints'; 
wooden   forms.     It  would  probably  be 
mica!   for  the  reason  that  it  does  not   i'- 
planed   boards   in   the   forms  and  it  col 
doubt   be   used    repeatedly.     It   would    r' 
help  to  keep  the  frost  out  of  the  concre 
Making  Good  Defects  in  Surface  fn' 
With    all   the   means   used   to   cover 
irregularities   iti'-forms  and   make  the  n 
smooth  there  will  still  be  some  roughn' 
commercially    avoidable.      Some   treatni: 
the  surface  after  the  removal  of  the  fr  u 
generally    necessary.      Noticeable      voii 
stone    pockets,    should    be    filled    with    'V 
mi.xed  in  the  same  proportions  as  the    ir 
in   the   concrete,     ^lortar   for   patching  ' 
ularities   and   pockets  in   concrete  worku 
contain   the   same  proportions  of  cenie'  :■ 
sand  as  the  concrete,  or  it  will  set  a  di  :■ 
color.      Corners    may   break    off   in   rer.i 
the    forms.      These   should    also   be   pla  r 
A  patchy  surface  may  show  that  a  bad..: 
of  concrete  was  used  or  that  the  concrt 
been   mistreated   during   setting.     It  ha: " 
found,   however,   that     patches   appear  :v 
where   care   has   been   taken   to   use  theWK 
cement  and   a  uniform  mixture. 
2.     Introduction     of     Various     Ingresnts 
Into  Mortar  or  Concrete. 
Different  Si::ed  and  Colored  Aggregii 
If   a    permanent    colored   concrete   surfs 
desired,  it  may  be  obtained  by  properly   ^^ 
ing  a  surface  faced  with  a  mi.xture  con:  ^ 
of   Portland  cement  and  an  aggregate  (  '■ 
proper  size  and  color.     By  varying  the  '" 
size   and   proportions   of   the   aggregates  ■"' - 
face   finishes  of   practically   any  desired  'Iff 
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tfjiire  can  lie  obtained,  the  ijossibilities 

I.,    litcd  only  by  the  nuiiil)i"r  of  diffcreni 

available  and  the  ccnibmatioiis  of 

c   surface   must    be   scrubbed,   sand 

ic.ir  otherwise  treated,   so  as  to  expose 

e  ieregates.      Pebliles,      burnt      clay,    or 

ick,    white   marble   chips,    blue    trap 

r    colored     marbles,     etc.,     together 

1       „ray  matrix  of   the  cement   mortar, 

hi'ombined  to  give   almost   any   desired 

billion    of    colors    and    surface    effects, 

giiig  an  animated  textm-e  to  the  other- 

liJcn   and   lifeless    material.      .\    great 

■tv'f  finishes  may  be  produced  by  using 

Pr'i'    marble,    gray    trap    rock,    red    and 

■te  and  hnicstone  screenings,  black 

iiarble  chips,  different-colored  pcb- 

saiid,  l)rick  dust,  etc.     Obviously, 

!iecls  are  desired  with  this  course 

t.  the  concrete  must  be  deposited 

I'.onal  care. 

i'hilc  Cement  and  .Ujgrenales. — A 

ucrete   surface    may    be    obtained   by 

IK    part  white   Portland   cement   with   1 

■^arse  white  sand  or  marble  screcn- 

. plying   the  mixture  as   a   linishing 

•tar  facing,     .\fter  the  coating  or 

ing    has    set    hard,    it    should    be 

with   dilute  sulphuric  acid,   1  part 

parts    water.      The    acid    solution 

applied    by     painting     on     with     a 

r  three  successive  coats   and   the 

;'.    washed    with    plenty    of    clean 

.\  iutc   pebbles    of    various    sizes    can 

b<  mployed   and   the  aggregate   may   be 

■  '■'•■-'m  the  size  of  coarse  sand  to  that 

inch  or  more  in  ■  diameter.    White 

■l>le  dust  used  in  making  concrete 

I'.ished  work   a   lighter  color   than 

ly  using  ordinary  sand. 

Matter. — Coloring  matter  mixed  in 

-  luietitiies  used   to  give  a  uniform 

;  concrete   surfaces,    especially    where 

m  ent  sur-colorcd  surface  is  not  desired. 

■''  easier  to   produce  color  effects  by 

■  if  stucco  than  by  endeavoring  to 

■  red     cement    or    some      coloring 
the  tnortar  of  the  mass  concrete 

i>ed    in   the   entire   body   there    is 

material  in  that  which  is  not  e.x- 

:;  is  difficult  to  get  uniformity  by 

leans,   unless   it   is    a    case   where 

permissible.     Either    for    facing 

.    i    iuass  work,  however,  coloring  ma- 

Siive   been    successfully    employed,   the 

li  ral  color  being  added  to  the  Portland 

llicfore   mixing.     A    little   lamp    black 

icised   to   advantage   in    ordinary'   con- 

ti'elieve  the  dirty  color  of  the  concrete 

fi:  a  much  more  pleasing  and  uniform 

t^n  can  ever  be  obtained  with  .straight 

It 

fim  of  Colorinn  Mailer. — Don"t  use 
i«  coloring  matter  containing  oils, 
!'•  acids.  Coloring  matter  containing 
'II  attack  the  akaline  substances  in 
jdud  destroy  it.  Oidy  those  coloring 
i;  should  be  employed  which  consist 
;  Kides  of  the  various  elements,  since 
Jiare  liable  to  disintegrate.  Care  must, 
(,.  be  taken  in  the  selection  of  the 
n  matter.  The  quantity  and  quality  of 
:ijing  matter  must  be  such  as  not  to 
■  le  strength  of  the  concrete.  Most 
IV  substances  are  bleached  by  the  ce- 
^1  are  of  short  life.  Lamp  black  has 
W't  commonly  employed,  .giving  differ- 
ijjs  of  gray  according  to  the  amount 
ight  colors  are  difficult  to  obtain  and 
lit  be  in  keeping  with  a  masonry 
H.  except  in  architecture. 
'  'S  of  Colored  .Mortar. — Sample  speci- 
ntaining  different  proportions  of  the 
1^  coloring  matter  and  of  Portland 
ttbould  be  made  and  allowed  to  become 
<•  before  being  submitted  to  the  engi- 
'■;  approval.  It  will  be  the  duty  of  the 
(  to  see  that  these  samples  are  prop- 
ij)ared.  In  any  large  work  where  the 
roloring  matter  is  desirable  and  there 
'  ime  to  properly  prepare  samples  or 
>liite  thorough  tests,  the  advice  of  a 
I  hemist  should  be  sought.  Samples  of 
■mortar  will  go  a  long  ways  by  indi- 
:jist  what  colors  may  be  used  without 
'■jt  to  the  work.     It  is  cheaper  to  pre- 


pare samples  ot  colore.l   ■r.cit.g  nu.rtar  before- 
hand than   to  cut   i>\n  w.i.l:  ;..iready   done 

Proporlionin,,      Pnni„-,i  ,    -TIk-'     following 
proportions  are  suggested,  the  nuMunts  named 
being  added  to  a  bag  ,.t   P.Tibmd  eement.  coii- 
tainnig  about  !l.')  lbs : 
Black,  2  lbs.   lixcelsior  e.irbnn  bbick. 
Blue  or  green,  .">  m  il  lbs.  ultramarine. 
Brown,  li  lbs.   roasted  iron  .>xi<le. 
Gray,   1   lb.  of   lamp   black. 
Red,  0  to   10  lbs.   raw   inm   .'\ide. 
Yellow  or  buff,  li  to  lu  lli>.  yellow  nehre. 

It  will  be  seen  thai  ;inv  desired  color  may 
be  obtanied  by  varying  the  proportion  of  min'- 
eral  coloring  mailer.  The  dry  mineral  col(>r.s, 
mixed  in  proportions  of  two  to  ten  per  cent, 
of  the  cement,  give  shades  a|)proacliing  the 
color  used.  The  addition  of  mineral  colors 
to  cement  causes  a  loss  of  strength  except 
ultramarine,  but  this  is  generally  not  verv  im- 
portant, since  the  color  is  used  onlv  in  the 
mortar  facing,  or  surface  coat.  I'llrainarine 
seems  to  add  somewhat  to  the  strength  of 
cement.  It  is  unwise  to  use  more  lampblack 
than  mentioned  above,  and  the  writer  would 
su.ggest  that  just  about  half  of  the  amount 
be  used.  Don't  use  artilicial  coloring  matter 
in  excessive  quantities. 

.Mi.vinij  Colored  Faeinf/  .Uor/iir.— Variations 
in  character  of  cement  and  sand  will  atYect  the 
result  obtained  in  using  coloring  matter.  Sand 
for  the  colored  facing  mortar  must  be  per- 
fectly dry  and  the  cement,  sand  and  coloring 
matter  should  be  mixed  dry  before  the  water 
is  added.  It  is  sometimes  customary  to  mix 
the  coloring  matter  with  the  cement  dry,  be- 
fore any  sand  or  water  are  added.  This  mi.x- 
ing  should  be  thorough,  so  that  the  mixture 
is  uniform  in  color.  In  mixing  the  ingredi- 
ents, the  greatest  care  and  exactitude  are 
essential.  If  improperly  mixed,  the  surfaces 
are  apt  to  be  spotty,  .\fter  this  mixing  the 
combination  is  treated  in  the  same  way  as 
clear  cement.  The  coloring  of  the  mixture 
wdien  freshly  made  must  be  deeper  than  that 
actually  required  in  the  finished  surface,  as 
the  colors  will  bleach  considerably  on  drying 
out.  It  is,  therefore,  advisable  to  experiment 
a  little  to  find  how  much  color  is  needed  to 
give  the  desired  shade.  This  may  be  done  by 
preparing  sample  specimens  containing  differ- 
ent proportions  of  the  coloring  matter  and 
of  Portland  cement  and  allowing  them  to  be- 
come quite   dry   before   observation. 

Directions  for  using  colorin.g  matter  may 
generally  be  had  of  the  makers.  The  inspector 
must  carefully  folli.iw  these  printed  directions. 
3.  Removal  of  Surface  in  Various  Ways. 
If  made  right,  the  concrete  surface  will  have 
a  skin  of  neat  cement.  It  is  generally  desir- 
able for  appearance  sake  to  remove  this,  and 
there  are  several  ways  to  do  it,  depending 
upon  the  length  of  time  that  the  concrete  has 
set,  before  it  can  be  made  accessible  for  treat- 
ment. The  time  that  elapses  from  the  placing 
of  the  concrete  until  the  surface  can  be  ex- 
posed depends  upon  the  kind  of  concrete  and 
the  nature  of  the  part  of  the  structure  in 
question.  If  the  concrete  surface  is  hard, 
more  vigorous  work  is  required  to  make  it 
smooth  and  to  take  off  the  skin  of  cement. 

SCRUI!I!KD    OR    BRUSHED     FIN'ISH. 

.\  scrubbed  or  brushed  finish  is  obtained 
by  removing  with  a  brush  the  surface  film 
of  cement  which  forms  over  the  aggregate, 
thus  exposing  tlie -aggregate  to  view.  This 
method  of  treatment  gives  a  rough  texture 
to  the  surface,  and  by  the  use  of  selected 
aggregate  for  the  concrete,  any  desired  effect 
can  be  obtained.  The  roughness  of  the  sur- 
face breaks  up  the  light,  the  color  of  the 
aggregate  adds  variety  and  life,  and  the  re- 
sult is  a  more  artistic  surface. 

Preparation  of  Forms. — For  scrubbed  or 
brushed  surfaces,  all  that  is  required  of 
the  forms  is  that  the  face  lagging  be  kept 
true  to  surface  and  that  the  joints  be  tight. 
When  it  is  proposed  to  scrub  or  brush  the 
surface  of  the  concrete  before  it  is  more 
than  twenty-four  hours  old,  the  forms  must 
be  constructed  with  the  idea  of  being  removed 
without  damage  to  the  rest  of  the  structure. 
For  surfaces  too  large  to  concrete  in  one  day, 
the  forms  should  be  so  constructed  as  to  per- 
mit  of   the   removal   of   sections   of  the    face 


form.  In  other  words,  forms  should  be  built 
in  sections  and  so  arranged  that  each  section 
can  be  taken  down  at  the  proper  time,  to  give 
access  to  the  face  of  the  concrete,  without 
taking  away  the  standards  which  provide 
strength  for  the  forms  as  a  whole. 

Pkuing  of  Con<rete.—E\X.\icr  the  small  ag- 
gregate, viz.,  sand,  or  the  larger  aggregates, 
together  with  the  smaller  aggregates,  viz., 
the  sand  and  stone,  may  be  exposed  by  scrub- 
bing or  brushing.  There  is  a  slight  differ- 
ence in  the  placing  of  the  concrete,  depend- 
ing upon  whether  the  large  or  small  aggre- 
gates are  to  be  exposed.  Specifications  should 
he  explicit  as  to  whether  the  smaller  or 
larger  aggregates  are  to  be  exposed  by  scrub- 
bing or  brushing,  if  they  are  not, '  the  in- 
spector should  learn  from  the  engineer  which 
aggregates  are  to  be  exposed  and  should  see 
that  the  contractor  clearly  understands  the 
requirements.  In  case  the  smaller  aggregates 
are  to  be  exposed,  the  concrete  should  be 
carefully  spaded  between  the  concrete  and  the 
surface  in  the  form,  as  this  brings  to  the  sur- 
face finish  particles  of  sand  and  the  cement 
itself.  In  case  the  large  aggregates  arc  to  be 
exposed,  no  spading  should  be  done,  but  all 
the  tamping  of  the  concrete  should  be  done  in 
the  niiddle  of  the  wall,  as  this  causes  the 
pushing  of  the  larger  aggregates  against  the 
surface  of  the  form. 

Great  care  must  be  taken  in  successive  cast- 
iiig  to  prevent  marks  showing  (after  scrub- 
bing or  brushing)  where  the  new^  and  old  work 
join. 

Removal  of  Forms.— For  scrubbed  or 
brushed  surfaces,  the  forms  must  be  removed 
from  the  work  as  soon  as  possible,  and  the 
concrete  surface  brushed  while  still  green. 
Forms  should  be  removed  within  twenty-four 
hours  of  the  placing  of  the  concrete,  during 
warm,  dry  weather;  otherwise,  to  remain  as 
much  longer  as  conditions  require,  which  will 
be  determined  according  to  the  temperature  of 
the  weather,  setting  (|uality  of  the  cement, 
type  of  w-ork,  mixUire  used,  etc.  Heavy  walls 
in  dry  concrete  could  probably  have  the  forms 
removed  in  twelve  hours  or  so  after  concrete 
is  placed,  and  the  surface  could  be  thus 
treated.  The  forms,  however,  should  not  be 
removed  so  soon  on  a  high  section  of  wall. 
Treatment  by  .'^erubbinc;  .or  Bnishiiui  —The 
process  consists  in  scrubbing  or  brushing  the 
concrete  surfaces  with  ordinary  fibre  (or 
wire)  brushes  and  water  until  all  of  the  sur- 
face cement  has  been  washed  off,  leaving  the 
gravel  or  broken  stones  exposed  and  in  good 
relief.  If  necessary,  a  small  amount  of  muri- 
atic acid  should  be  added  to  the  water.  The 
concrete  surface  should  be  scrubbed  until  the 
surface  film  is  removed  and  the  aggregate  is 
exposed  to  a  uniform  degree,  and  then  rinsed 
off  with  water.  Water  should  be  freely  used 
from  a  hose  and  the  amount  of  force  exerted 
in  the  scrubbing  or  brushin.g  will  give  shallow 
or  deep  cutting  effects  as  desired.  When  the 
forms  are  removed  at  the  right  time,  three  or 
four  passages  of  an  ordinary  scrubbing  brush 
with  plenty  of  water  is  all  that  is  required. 
Cement  particles  removed  by  the  brush  must 
be  thoniu.ghly  flushed  off  the  surface  by  clean 
water,  else  they  will  adhere  in  patches  .-ind 
form  rough  bli itches. 

For  scrubbing  the  surface  ordinary  scrub- 
bing brushes  with  stiff  palmetto  or  other  fibre 
bristles  with  a  light  stream  of  water  from  a 
hose  or  can  will  generally  be  sufficient  if  the 
concrete  has  not  set  too  hard.  If  set  is 
harder,  wire  brushes  followed  by  fibre  brushes 
and  rinsing  may  be  used.  F'ine  and  coarse 
brushes  should  be  us'ed.  .-V  cheap  and  effecf'v 
brush  can  be  made  by  clamping  or  fastening 
together  a  sufficient  number  of  sheets  of  wire 
cloth  in  such  a  manner  as  to  make  a  brush 
about  four  inches  wide.  Sr'-h  a  hr"sh  will 
generally  be  found  more  effective  than  the 
ordinary  wire  brush  for  brushing  green  con- 
crete  surfaces. 

Precoulions. — Care  must  be  taken  that  the 
l)el)bles  are  not  dislodged.  The  time  for 
scrubbing  is  when  the  concrete  is  still  green, 
but  if  the  concrete  is  too  soft  to  permit  scrub- 
bing, the  w-ork  must  be  delayed  a  sufficient 
length  of  time.  It  is  not  possible  to  state  how 
old  the  work  should  be  before  removing  the 
forms   and   scrubbing  the   surface.     This  w'ill 
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depend  upon  a  number  of  conditions,  tlie 
character  of  the  work,  cement  and  aggregate 
used,  consistency  of  the  mixture,  and  very 
much  upon  the  weather  conditions.  Care 
must  be  taken  that  the  scrubbing  is  not  done 
too  soon,  as  httle  particles  of  aggregate  will 
be  removed,  resultmg  in  a  pitted,  unsightly 
surface.  The  scrubbing  or  brushing  should 
he  started  just  as  soon  as  it  is  possible  to  do 
so  without  removing  particles  of  aggregate. 
When  this  can  he  done  can  only  be  determmed 
by  experimenting  with  the  particular  surface. 
The  hose  should  be  used  without  a  nozzle,  as 
the  pressure  may  gouge  out  stones.  Water 
may  also  be  applied  with  buckets.  Some  care 
must  be  exercised  to  make  the  scrubbing  uni- 
form, as  t<io  much  or  too  little  pressure  on  the 
brush  will  make  considerable  difference  in  the 
aiipearance  of  the  finished  surface.  The 
scrubbers  soon  get  accustomed  to  this,  how- 
ever, and  learn  to  vary  the  pressure  with  the 
state  of  hardness  of  the  surface.  In  scrub- 
bing concrete  surfaces,  care  must  always  be 
taken  to  avoid  roughening  or  blunting  corners 
of  the  work,  and  to  maintain  all  edges  sharp. 

Sand  Blasting. — If,  for  any  reason,  a  por- 
tion of  the  face  form  cannot  be  or  fails  to 
be  removed  before  the  concrete  has  become 
too  hard  for  removing  the  surface  film  by 
scrubbing,  the  hard  face  may  be  treated  by 
sand-blasting  or  tool-dressing,  to  a  texture 
matching    the    scrubbed    portion. 

Patching  Defective  IVurk. — If  any  void 
spaces  appear,  or  if  spalls  are  broken  oft,  the 
defects  should  be  patched  with  similar  mix 
immediately  after  the  scrubbing,  using  the 
hand  or  a  wooden  float — not  a  steel  trov,-el — 
*or  applying  and  smoothing  the  patches.  After 
they  are  sufficiently  set  ( say  within  from  .5 
to  24  hours),  all  patches  should  lie  scrubbed 
to  the  same  texture  as  the  general  surface 
ahd  be  rinsed  clean  and  kept  moist  for  several 
days. 

Pebble-Dash  Facing. — The  concrete  should 
be  composed  of  gravel  and  rounded  stone  not 
exceeding  1  in.  in  its  sinallest  diameter. 
When  the  forms  are  removed  the  cement  and 
sand  must  be  brushed  from  around  the  face 
of  the  gravel  with  fibre  or  steel  brushes,  as 
described  above,  leaving  approximately  half 
of  the  gravel  exposed.  Brushing  should  com- 
mence within  twenty-four  hours  after  the 
concrete   has   set 

Instead  of  exposing  the  pebbles  in  the  ag- 
gregate proper,  the  following  method  of  arti- 
ficially exposing  aggregate  may  be  employed : 
.■\fter  erecting  the  forms  of  rough  boards  in 
the  usual  manner,  in  courses  of  three  feet  or 
less,  plaster  inside  of  these  forms  with  wet 
clay,  and  to  this  wet  clay  apply  different  col- 
ored pebbles  in  sizes  of  1  inch  down  to  those 
that  will  be  retained  on  a  %-in..  screen.  The 
pebbles  will  -thus  stick  to  the  clay.  Concrete 
may  now  be  poured  in  and  the  forms  removed 
in  the  usual  time.  The  clay  is  to  be  washed 
ofif  with  a  hose  and  the  concrete  surface 
scrubbed  slightly  with  a  brush.  Care  must  be 
taken  that  the  pebbles  are  not  dislodged.  Any 
colored  pebbles  desired  may  be  used  in  this 
way' ahd  the  pebbles  will  give  some  very  de- 
lightful and  varied  effects.  Other  methods  of 
s^cufihg' pebble-dash  finishes  will  be  discussed 
Me^:- 

■  '"Cul-S'toiie  Facing.— A  method  similar  to  the 
oiie'itsed'  in  obtaining  a  "Pebble-dash''  may  be 
employed  in  giving  to  concrete  the  appearance 
of  cut  stone.  In  this  case,  crushed  rock  is 
substituted  for  the  gravel,  the  character  of 
the  rock  depending  upon  the  color  and  texture 
desired  in  the  finish,  .\fter  the  removal  of 
the  forms  the  cement  and  sand  must  be 
brushed  from  around  the  face  of  the  stone 
next  the  face  exposed  to  view,  followed  by 
clean  water. 

RUBBED    FINISH. 

U  has  been  found  that  it  is  not  always  prac- 
ticable to  remove  the  forms  so  soon ;  hence, 
the  concrete  sets  up  hard,  and  the  scrubbing 
or  brushing,  as  mentioned  above,  has  little 
effect  on  it.  To  meet  this  objection,  the  con- 
crete may  be  rubbed  with  a  soft  brick  or  block 
of  concrete.  These  are  rubbed  with  a  circular 
motion.  The  process  of  rubbing  consists  in 
grinding  down  the  surface  of  the  concrete 
sufficiently  to  remove  all  impressions  of  the 
timber  or  other  irregularities,  and  where  but 


little  coarse  aggregate  is  used,  or  where  the 
aggregate  has  been  spaded  back  from  the 
forms  as  referred  to  in  a  previous  paragraph. 

Preliminary  Preparations. — In  no  case  on 
an  exposed  surface  of  the  concrete  should 
joints  of  any  component  pieces  of  the  forms, 
nor  the  grain  of  the  wood,  be  visible.  Some 
preliminary  treatment  will,  therefore,  be 
found  necessary,  such  as  chipping  off  rough 
projections,  as  those  left  by  cracks  in  the 
form,  filing  off  the  arrises,  etc. 

Treatment  by  Rubbing. — The  method  of  pro- 
cedure consists  in  thoroughly  wetting  the  con- 
crete after  the  forms  are  removed,  and  then 
rubbing  with  a  circular  motion  the  wet  surface 
with  a  coarse  carborundum  stone  (No.  16), 
bringing  the  surface  to  a  lather.  After  this 
stone  has  been  used  sufficiently  to  take  off  the 
rough  projections  and  irregularities,  the  lather 
must  be  washed  off  with  a  brush  and  the 
surface  again  wet,  and  then  dusted  with  a 
mixture  of  dry  sand  and  cement,  the  propor- 
tion being  1  part  Portland  cement  and  2  parts 
dry  sand.  This  coating  must  be  well  rubbed 
into  the  surface  with  the  coarse  carborundum 
stone  (No.  10).  Care  must  be  taken  not  to 
allow  any  of  the  mortar  to  remain  on  the 
surface.  To  give  the  final  finish,  a  No.  30 
carborundum  stone  should  be  used  and  the 
whole  surface  well  rubbed. 

Best  results  may  be  obtained  where  the 
concrete  has  not  set  hard,  preferably  a  day 
or  two  old.  A  vigorous  use  of  water  is  also 
advisable.  In  the  absence  of  carborundum 
stone,  a  block  of  hard  wood,  sandstone,  old 
concrete,  emery  or  pieces  of  white  fire  brick 
or  briquettes  of  one  cement  to  one  sand, 
made  in  molds  about  the  size  of  a  building 
brick,  handles  being  pressed  in  while  soft, 
may  be  used.  By  dusting  on  a  thin  coating 
of  cement  and  sand  in  the  proportions  stated 
above,  gives  a  lighter  surface  than  troweling, 
fills  any  voids  that  may  be  in  the  surface,  and 
leaves  the  concrete  more  waterproof  than  it 
woitld  be  originally. 

A  cement  wash  may  be  substituted  for  the 
dry  cement  and  sand,  being  composed  of  one 
part  Portland  cement  to  two  parts  of  fine 
sand.  This  wash  should  be  applied  imnie- 
diateh'  after  the  concrete  surface  has  been 
thoroughly  rubbed  with  a  piece  of  sandstone 
or  carborundum  stone,  and  the  surface  rubbed 
with  a  No.  16  carborundum  stone  and  the 
work  afterwards  washed  down  with  clean 
water.  The  grout  should  be  used  simply  to 
fill  surface  imperfections  and  must  not  re- 
main as  a  film  on  the  surface.  The  result, 
after  the  setting  of  the  grout,  is  a  very  smooth 
surface.  In  hot  weather  it  should  be  fre- 
quently dampened  for  several  days  to  prevent 
the  small  surface  cracks  so  often  seen  in  a 
finish  of  this  kind. 

Precautions. — In  rubbing  concrete  surfaces, 
care  must  always  be  taken  to  avoid  roughen- 
ing or  blunting  corners  of  the  work,  and  to 
maintain  all  edges  sharp.  Plenty  of  water 
should  be  used,  either  by  dipping  the  sand- 
stone or  other  rubbing  block  into  the  water, 
or  by  throwing  the  water  on  the  wall  with  a 
white-wash  brush  or  small  broom. 

,\CID    W.\SH    FINISH. 

Applying  dilute  hydrochloric  and  sulphuric 
acid  to  concrete  surfaces  consists  of  another 
type  of  the  scrubbing  or  brushing  process 
described  above.  A  desirable  surface,  how- 
ever, may  be  obtained  by  simply  brushing  and 
washing  with  a  hose  and  clean  water,  but  the 
final  acid  treatment  in  connection  with  brush- 
ing and  washing  produces  a  still  better  finish, 
as  the  acid  thoroughly  cleans  the  surface  of 
the  aggregate,  thereby  intensifying  the  color 
and  texture  of  same.  This  process  is  generally 
applied  in  cases  where  the  surface  has  hard- 
ened to  such  an  extent  the  brushing  involves 
too  great  an  item  of  work.  .An  acid  wash 
finish  is  applicable  to  all  types  of  concrete 
work,  and  when  the  cement  has  been  properly 
dissolved  away  from  the  particles  of  aggre- 
gate, the  various  shades  of  browns  and  reds 
of  gravel  may  be  very  pleasingly  brought 
out.  The  disadvantages  connected  with  this 
method  are  the  high  cost  and  the  difficulty 
of  handling  the  acid  to  apply  it  and  the  fact 
that  the  acid  that  wastes  and  is  not  neutralized 
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may  penetrate  into  the  base  of  the  ' 
and   destroy  the  concrete.  f""" 

Preliminary      Preparations.— Jhi 
work  should  be  deposited  in  a  fairly 
ture    and   care   taken      not    to    use     a  • 
which   are   disintegrated  or  affected  1 
sulphuric,   hydrochloric   or   acetic  "acic 
and    crushed    granite    give    good   res 
limestone    generally    disintegrates   ut 
action  of  the  acid. 

Treatment  by  Etching.— The  rritL 
procedure  consists  in  thoroughly  scruji, 
brushing  the  concrete  after  the  io|s~ 
removed,  as  described  above  for  the  m 
or  brushed  finish,  and  then  washiraVi' 
diluted  solution  of  acid  applied  witli\,r 
The  acid  may  be  applied  with  an  d, 
calcimining  brush.  While  wet  with  :4 
surface  must  be  quickly  worked  Overiti 
ordinary  scrubbing  brush  and  the  aciin, 
diately  removed  with  clean  water  pi 
through  a  hose.  After  the  scrubbnig  ( 
pleted  great  care  must  be  used  to  reiv. 
traces  of  acid,  otherwise  the  acid  \\ 
tinue  to  etch  out  the  cement  in  places  rl 
a  permanent  discoloration  of  the  surfa  c 
it  to  have  a  mottled,  streaky  appeara:'- 
acid  should  not  be  allowed  to  reniaiiMi 
surface  for  any  length  of  time— not  cr 
an  hour — and  must  be  thoroughly  wa'ec 
with  a  hose  and  clean  water.  Hydih 
acid  is  preferable. 

Amount  of  Dilution. — The  amount  i 
tion  for  hydrochloric  and  sulphui 
should  be  determined  by  experimci,  ,v 
varies  with  the  age  of  the  concrete.  T  . 
the  concrete  the  stronger  should  the  li 
be.  For  concrete  which  is  about  tww 
old,  ordinary  commercial  acid  mayic 
luted  with  three  parts  of  water.  \Vh.  li 
few  days  old  a  dilution  of  one  partci' 
five  or  six  parts  of  water  should  be  id 
mixture  of  the  two  acids  will  pn;. 
stronger  action  than  the  use  of  one  ale 

.\  solution  of  one  part  commercial  ir 
aciil  to  two  or  three  parts  of  clca « 
should  generally  be  used  on  s"n 
which  standard  Portland  cement  i^  • 
a  sulphuric  acid  solution  of  the  same  •: 
when  white  Portland  cement  and  whit  it 
grates  are  used  in  the  facing  mixtur( 

Rcwashing  Surfaces  Composed  of  !: 
Aggregates  With  Acid. — Should  the  ir 
become  stained  after  being  scrubll 
washed  by  placing  course  upon  coursi- 
wall  is  erected,  the  wall  should  be  wa','i: 
with  water  played  on  the  surface  b;n 
of  a  hose  each  night,  as  the  day's  >r 
completed,  and  after  the  wall  is  compc 
the  top,  the  whole  surface  should 
over  one  part  commercial  muriatic  ;1 
four  to  six  parts  water,  the  solution  ■  n 
atic  acid  being  applied  with  an  ordinarv! 
wash  brush, -having  very  Jittle  expose  n' 
The  acid  should  be  left  on  the  wal  i 
fifteen  to  thirty  minutes,  after  which  i 
be  washed  off  with  a  hose,  and  iipl 
where  the  stains  are  most  noticeable,  ;• 
face  should  be  scrubbed  with  an  di: 
scrubbing  brush. 

Removal  of  Efflorescence. — Efflorcsic 
white  deposit  on  the  surface  of  concn, j 
be  removed  by  using  a  weak  solutimii 
drochloric  (muriatic)  acid,  one  part 
to  six  or  ten  of  water.  The  wash  sfili 
well  rubbed  into  the  pores  of  the  if 
with  a  brush  and  then  rinsed  off  wi  c 
water  as  soon  as  the  efflorescence  ha  Ir 
peared.  Efflorescence  may  also  be  i' 
by  the  application  of  soap  and  alum  a- 
on    the   surface. 

TOOLED   SURF.\CES. 

Concrete  surfaces  are  sometimes  ™ 
with  a  pointed  or  toothed  tool  in  a  '•i 
similar  to  that  used  in  treating  natur;^!' 
This  chips  off  the  mortar  which  m;  ' 
flushed  to  the  surface,  cuts  away  littlr; 
cles  of  the  mortar  from  the  aggregatif' 
The  roughening  of  the  surface  breaksP 
light,  gives  a  lighter  color  to  the  inort;:'- 
and,  besides  this,  exposes  the  color  1 
aggregate  below.  A  variety  of  text'* 
surface  may  thus  be  obtained  by  tooli  ^ 
pneumatic  tools  or  by  hand.  In  other  " 
fine  picking,  chiseling  or  hammering  e '' 
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•itic  tools  or  by  hand  will  produce  dif- 
effects,   according    to      circumstances. 
,,iditionai  color  on  the  concrete  adds  a 
leal   to   its   appearance.      The    dressing 
iTioves  most  of  the  traces  of  the  form 
i-s  away  with  irregularities  which  may 
in  the  work.     While  the  result  may  be 
e,   tooling   concrete    surfaces   is    rather 
,;vc   and    slow    work    and    is    but    spar- 
ged.   Another  objection  in  tooling  con- 
-urfaces  comes   in    the   removal   of    the 
mortar,  which  is  the  most  waterproof 
!    the   concrete.      If    there    is   any    ten- 
:  'Ward  porosity  in  the  mass  of  the  con- 
:  will  absorb  more  moisture  after  tool- 
iii   before    it,    and    will    acct-ntuate    the 
trom   frost.     On   well-made  and  prop- 
iportioned  concrete  there   is,  however, 
tie.   if  any.   danger    from   this,   as   the 
.1    is   of   itself   very   dense   and    water- 


concrete,  as  dcscnh.  , 
is  very  ctTeoiive,  and 
expert,  can  be  sna.i 


laces,  for 
'uylily  hardened 
espicially  if  sharp 
iMie,  uniform  te.xture 

■r   irregularities   in 


:uethod  of  tinishing  the  surface  cannot 
ly  be  applied  to  gravel  concrete,  as 
iiles   will    be   dislodged      before    being 

iiinary  Preparations    (Forms,   Jilc.).-— 
:y  to  the  practice  most  favorable  for  a 
1  cr  brushed  finish,  the  concrete  must 
hardened   before   tooling.     This   does 
illi   the   need   of   building   form    work 
It  may  he  removed  in  section.s.  as  is 
y     in     scrubbed     or     brushed     work, 
t   is   decided   beforehand    to   tool   the 
-ss   pains   need    be    taken    in    dressing 
^ing  of  the  forms.     Care  must  be  taken 
with    the    forms,    for    unless    form 
which  is  uniform  in  thickness  is  em- 
it   becomes    necessary    to    tool    some 
the   surface      deeper    than      others, 
nay  be  constructed   of   rough   lumber, 
convenient,  and  the  form  marks  and 
^  on  the  concrete  surface  removed  by 
;  loling. 
-  :  the  concrete  is  to  lie  tooled,  from  M 
1  I  days  must  elapse  before  the  concrete  is 
If  enough,   especially   where   distinct   edges 
■p.  clean  surfaces  are  desired, 
e  of  stone  in  the  concrete  should  be 
to     about    %-in.    to     1     in.     Small- 
.gate  will  give  the  best  results,  ow- 
iie   absence   of   large   pieces   of    hard 
n  the  concrete. 

iiimmcriug. — A  dressed  finish  may  be 
by  dressing  the  concrete  surface 
,  iinted  or  toothed  hammer  and  wash- 
Si  nil  muriatic  acid  diluted  about  one-half 
carefully  washed  off.  This  must  be  done 
t!  the  concrete  has  thoroughly  set.  Bush 
ijiering  may  be  used  for  fine  detail  work. 
ied  concrete  block  and  for  imitations  of 
tal  stones.  Bush  hammering  is  the  most 
far  methods,  while  other  forms  of  finish 
y  been  employed  W'ith  satisfactory  results. 

ii\\  hammering  may  be  done  either  by 
or  with  a  pneumatic  (or  compressed 
tool.  In  hand  hammering  the  concrete 
jd  be  allowed  to  stand  at  least  three 
|S  after  placing,  preferably  longer.  The 
|ete  must  not  be  too  green,  or  the  pick 
loosen  the  stones  and  thus  spot  the  sur- 
with  objectionable  blemishes,   and   possi- 

pening    up    some    internal    cavities    and 
ng   a   leak   in    the    wall.      On    the    other 

the  concrete   should   not.be  allowed   to 

too  long,   for  the   labor  will  be  unnec- 
dy   great.     Three    months    is    about    the 

for  concrete  becomes  practicallv  as  hard 
c  stone  going  to  form  the  larger  aggre- 

and  hand  hammering  has  verv  little 
'  effect  whatever  upon  the  concrete, 
nous  weights  and  sizes  of  hammers  have 
used.  Preference  should  be  given  to  a 
^er  light  in  weight,  and  having  but  few 
s. 

'cauUons.~\n  tool-dressing,  care  must 
■s  be  taken  to  avoid  roughening  or  blunt- 
orners  of  the  work,  and  to  maintain  all 
sharp.  The  concrete  must  not  be  too 
.  or  the  pick  will  loosen  the  stones. 

S.WD  BL.\STED  SI-RF.\CES. 

;  exposed  aggregate  effect  can  also  be 
'^d  liy  what  is  known  as  the  sand  blast 
The  operation  of  impinging  sand  by 
>  .of  compressed  air  against  the  surface 
e  concrete  produces  a  finish  similar  to 
iroduced  by  scrubbing  ur  brushing  green 


ci'-i'.'Ve.      Sand    blasting 

I   carefully  done  bv  an 

etc    an,l  11,,     cs       "■■'■  produce  panels,  belts, 

emul3d  tn     ""'f     '"'-'-^  ^'"•■i  *'»:«ssfully 
P   -In    ■,     ■'  "A""''''  '"  ""l"'rtanl  structures. 

thev    nv,vT''T-'  "■/^""^•■•nct  the    forms  so 

they    may   be   taken   down   m   sections   as   re- 

qmred   for  scrublud  or   brushed  surf 

the   concrete   should    be   ili. 

before     sand     blastiiu 

edges  and  surfaces  of 

are   desired. 

Any   pronounced    ridye^ 
surface    formed      by   crack,   ,,r     open     joints 
1"   the    lorms   .should   be   removed   bv   tooling 

shllT'r'  P°,"'""^  "'="  ""^'^  ''^-  '"ccessarv 
should  be  done  several  days  before  the  sur- 
face is  sand  blasted. 

Samples _  of  Sand  /?/<u//«,<;.-Samples  of 
sand  bla.sting  should  be  submitted  to  the  en- 
gineer tor  his  approval  before  anv  sand  blast- 
ing IS  commenced. 

Treatment  by  SamI  Blasliinj-rhc  opera- 
tion ot  the  sand-blast  consists  in  forcing  a 
stream  of  thoroughly  dried  silica  sand,  or 
crushed  quartz,  through  a  small  nozzle  bv 
means  of  air  pressure  at  .>»  to  7.1  pounds  per 
square  inch  at  the  nozzle.  The  nozzle  should 
not  be  over  %  mch  in  diameter  and  must  be 
held  within  a  few  mcbes  of  the  surface  to  be 
cut.  But  a  slight  cutting  of  the  surface,  the 
appearance  of  sandstone  is  obtained.  Deeper 
cutting  will  remo\e  more  of  the  mortar  which 
has  been  Hushed  against  the  forms  and  the 
aggregate  will  be  exposed. 

Sand  Blasting,  .Molding,  Joints  and  Courses 
—Strips  nailed  to  the  forms  to  make  mold- 
ings, joints  and  courses  should  be  left  in 
place  w^hile  the  surface  is  being  sand  blasted. 
Otherwise,  the  sharp  angles  and  edges  will  be 
rounded  off  in  a  rough  and  unsightly  manner. 
The  area  protected  by  the  strips  should  be 
left   untinished.   unless   otherwise   desired. 

Precautions.— \n  sand-blasting,  care  must 
always  be  taken  to  avoid  roughening  or  blunt- 
ing corners  of  the  work,  and  to  maintain  all 
edges  sharp.  The  concrete  must  not  be  too 
green  or  the  sand  blasting  will  loosen  the 
stones. 

.Material  for  Sand  Blasting. -^.\  clean, 
coarse,  thoroughly  dried  silica  sand  or  crushed 
quartz  should  be  used  for  sand  blasting,  and 
for  use  with  a  %-in.  nozzle  the  sand  should 
be  screened  through  a  No.  8  screen,  and 
through  a  \o.  12  when  a  H-in.  nozzle  is 
used. 

4.     Coating  Surfaces  in  Various  Ways. 

GROUT   W..\SIIES,  OR   FINISH. 

.•\  washed  or  grout  finish  may  be  obtained 
by  finishing  the  concrete  surface  with  a  thin 
mortar  grout  rubbed  into  the  concrete  with 
a  float  and  then  brushed  over  with  'a  wet 
brush.  If  a  non-staining  cement  is  used  for 
this  purpose,  a  very  good  appearance  can  be 
effected  which  will  look  uniform.  The  chief 
objection  to  grout  coatings  is  that  they  have 
a  tendency  to  peel  or  craze.  In  other  words, 
hair  cracks  are  apt  to  appear.  A  compressed- 
air  machine  may  be  used  where  there  is  a 
large  amount  of  grouting  of  surfaces  to  be 
done. 

Preparation  of  .Surfaces. — All  exposed  sur- 
faces must  present  a  smooth,  uniform  surface 
of  cement  mortar,  the  concrete  being  well 
spaded,  for  only  by  thorough  spading  can  air 
bubbles  be  worked  out.  The  stones  must  be 
carefully  but  judiciously  spaded  away  from 
the  face;  too  much  and  unskillful  spading 
will  permit  an  upward  How  which  will  wash 
the  cement  from  the  concrete  at  the  face. 
Forks,  spades,  or  other  suitable  instruments 
should  be  used  for  this  purpose,  being  small 
enough  to  be  pushed  along  all  faces  of  the 
walls. 

.After  the  forms  are  removed,  -all  disfigure- 
ments must  be  effaced,  and  if  there  are  any 
open,  porous  places,  they  must  be  neatly  filled 
with  a  I  :2  or  1  :3  mortar  before  applying  the 
wash.  Any  ridges  due  to  cracks  or  joints  in 
the  forms  should  be  rubbed  down  smooth  and 
hard  with  a  float,  and  the  rubbing  continued 
until  the  marks  of  the  forms  are  entirely 
effaced. 


Hashed  or  Grout  Finistt.~.\  washed  or 
grout  finish  may  be  obtained  by  removing  the 
forms  within  ten  to  twelve  hours  after  the 
concrete  has  been  deposited,  under  ordinary 
temperature,  and  finishing  with  a  thin  mortar 
grout,  well  rubbed  into  the  concrete  with 
either  a  wooden  lloat  or  a  piece  of  sacking 
and  then  brushing  over  with  a  wet  plasterer's 
brush.  The  walls  should  be  wetted  with  water 
before  applying  the  wash. 

The  grtuit  may  be  mixed  in  the  proportions 
of  one  part  Portland  cement  to  one  or  two 
parts  of  coarse  sand  and  should  have  the  con- 
sistency of  whitewash.  A  good  mixture  is 
one  of  Portland  cement  to  two  of  fine  sand 
mixed  thin  enough  to  be  applied  with  a  white- 
wash  brush. 

The  grout  may  be  applied  in  anv  manner, 
provided  a  uniform  appearance  is 'produced, 
without  leaving  a  scale  on  the  work.  If  ap- 
plied with  a  trowel,  the  grout  should  be  stiff 
and  applied  in  a  very  thin  coat  and  troweled 
or  rubbed  so  that  only  the  pores  are  filled 
and  nr)  bo<ly  of  the  mortar  left  on  the  surface. 
Grout  finishes  should  serve  onlv  to  fill  the 
small  pits  and  ores  in  the  surface  coating. 
Care  must,  therefore,  be  taken  to  see  that  the 
workmen  do  not  get  a  coat  of  the  grout  on 
similar  to  a  skim  coat  of  plaster,  as  that  will 
generally  peel  in  cold  weather.  The  grout 
coating  may  also  be  applied  to  a  thoroughly 
wet  surface  by  throwing  with  considerable 
force  by  means  of  an  ordinary  whisk  broom. 
Grout  coating  or  washes  should  be  kept 
damp  for  at  least  a  week  by  hanging  damp- 
ened sheets  close  to  the  surface. 

Coloring  Grout  Finishes.— The  color  of  the 
finished  surface  will  be  considerablv  lighter 
if  pla-ster  of  Paris  is  substituted  for  about 
one-quarter  of  the  cement.  Where  a  dark 
finish  is  desired,  a  grout  may  be  made  by  mix- 
ing neat  cement  and  lampblack  in  equal  parts. 
One  pound  red  iron  ore  to  ten  pounds  ce- 
ment mixed  dry.  and  then  made  into  a  thin 
grout  and  applied  to  a  well-cleaned  concrete 
surface  with  a  white-wash  brush,  gives  a 
brick-red  color:  a  rich,  dark  red  is  given  by 
one  pound  red  iron  ore  to  three  pounds 
cement.  The  sooner  this  is  applied  after  the 
concrete  has  set,  the  more  likely  is  it  to  re- 
main   permanent. 

Plaster  of  Paris  Wash.—.\  very  pleasing 
finish  may  be  given  by  applying  to  the  set 
concrete  a  thin  wash  composed  of  equal  parts 
of  Portland  cement  and  plaster  of  Paris, 
though  the  permanence  of  such  a  wash  may 
be  open  to  question.  The  concrete  surface 
should  be  cleaned  from  any  oil  or  grease  that 
may  have  come  from  the  forms  and  the  wash 
applied  with  a  white-wash  brush.  This  mix- 
ture gives  a  very  light  gray  finish,  and  where 
a  trifle  darker  shade  is  desired,  one  part 
plaster  of  Paris  to  three  parts  Portland  ce- 
ment  may   be   used. 


WHITE-W.A.SH    FINISH. 

Sometimes  it  is  desired  simply  to  white- 
wash a  surface  to  secure  a  uniform  color, 
though  the  permanence  of  such  a  wash  is 
very  que.stionable.  White-wash,  however, 
when  made  right  and  properly  applied,  gives 
a  coating  that  resists  wear  well  and  that  re- 
tains  its   brilliancy    for  years. 

Preparation  of  Surfaces.— Concrete  sur- 
faces to  be  white-washed  should  be  prepared 
in  the  same  manner  as  that  for  grout  washes 
described   above. 

U'hitezi-ash  Finish.— The  following  formula 
for  a  whitewash  finish  has  been  taken  from 
Baker's  Masonry  Construction,  page  179,  edi- 
tion  of   \f)()9: 

"Slack  with  warm  water  half  a  bushel  of 
lime,  covering  it  during  the  process  to  keep 
in  the  steam;  and  strain  the  liquid  through  a 
fine  sieve  or  strainer.  To  the  slaked  lime 
add  the  following:  I  peck  of  salt  previously 
well  dissolved  in  warm  water.  .3  pounds  of 
ground  rice  boiled  to  a  thin  paste  and  stirred 
in  boiling  hot  water.  Vs  pound  of  powdered 
Spanish  whiting,  1  pound  of  glue  which  has 
been  previously  dissolved  over  a  slow  fire, 
and  -T  gallons  of  hot  water.  Stir  well  and  let 
the  mixture  stand  for  a  few  days,  covered 
from  din.  Strain  carefully  and  apply  hot 
with    a    brush    or    a    spray    pump.      Coloring 
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matter    may    be    put    in    to    make    almost    any 
shade." 

PAINTED   SURFACES. 

Tinting  or  coloring  of  concrete  surface? 
may  be  obtained  by  the  use  of  special  coatings 
prepared  for  the  market.  In  fact,  there  are 
on  the  market,  sold  under  various  proprietary 
trade  names,  a  multitude  of  special  paints  and 
finishes  for  concrete  surfaces,  giving  a  wide 
range  of  color  effects  and  also  serving  more 
or  less  efficiently  the  purpose  of  weather- 
proofing  and  damp-proofing.  The  ordinary 
paints,  especially  of  the  cold  water  variety, 
are  usually  not  very  satisfactory.  Several 
special  preparations,  however,  have  proved  of 
value. 

Enamel  paints  may  be  used.  Care  must  be 
taken,  however,  that  no  water  or  frost  is  al- 
lowed to  get  behind  the  enamel,  otherwise  it 
will  cause  the  enamel  to  pee!  off. 

Pref'aratinn  of  Surfaces  for  Painting. — Con- 
crete surfaces  should  be  free  from  oils, 
grease  or  other  foreign  matter  and  thoroughly 
cleaned  and  dried  before  painting,  Xo  sur- 
face is  free  from  dirt  and  foreign  matter, 
and  it  requires  the  removal  of  such  sub- 
stances, either  by  wire  brushing  or  acid  treat- 
ment, to  secure  a  firm  bond  and  penetrating 
quality  to  the  surface.  No  acids  should  be 
used  unless  properly  neutralized  and  washed 
otif  with  watei  and  the  surface  allowed  to 
drx  out  thoroughly.  No  surface  treatment 
or  reagent  is  generally  necessary  after  proper 
aging  of  the  surface — six  inonths  to  a  year. 

Concrete  surfaces  may  be  treated  with  a 
solution  of  zinc  sulphate  and  water,  mixed 
equal  parts  by  weight,  and  applied  with  an 
ordinary  bristle  brush,  after  the  concrete  is 
dr\-.  The  concrete  should  be  at  least  48  hours 
old.  preferably  72  hours,  before  applying  the 
zinc  sulphate  solution.  Concrete  surfaces  to 
receive  oil  paints  may  also  be  thoroughly 
washed  with  7  to  8  per  cent,  solution  of  nuiri- 
atic  acid  and  followed  by  a  good  wash  of  clean 
water,  .\fter  the  treated  surface  has  thor- 
oughly dried,  the  paint  may  be  applied,  using 
enough  turpentine  in  the  priming  coat  to 
make  it  almost  flat  and  increasing  the  amount 
(if  oil  each  succeeding  coat. 

Printed  Directions  to  be  Fo/Zoicvrf.— Where 
special  preparations  are  used  in  painting  con- 
crete surfaces,  care  must  be  taken  to  follow 
closely  the  directions  of  the  manufacturer  of 
the  preparation.  When  these  paints  are  used 
the  inspector  must  follow  the  printed  direc- 
tions  for  applying  each. 

Spraying  Machines. — Compressed-air  spray- 
ing machines  luay  be  used  for  applying  cold 
water  paints  to  concrete  surfaces.  Care  must 
lie  taken  that  the  paint  is  applied  uni  torndy. 

PLASTERED    SURFACES. 

Plastering  as  a  luethod  of  finishing  con- 
crete surfaces  should  not  be  employed,  as  it 
is  practically  impossible  to  apply  mortar  in 
thin  layers  and  make  it  adhere  for  any  length 
of  time,  due  to  differences  in  expansion  of  the 
materials  of  different  composition  and  age. 
Scaling  of  the  plaster  coat  is  particularly 
noticeable  in  the  case  of  walls  above  ground, 
which  are  subject  to  varying  degrees  of  tem- 
perature. A  plaster  coat,  however,  is  some- 
times applied  to  a  concrete  wall  to  make  it 
waterproof,  as  will  be  described  in  the  writer's 
next  article.  The  treatment  of  concrete  sur- 
faces by  exposing  the  aggregated  as  described 
above,  will  generally  be  found  a  cheaper  and 
better  method  of  securing  a  more  pleasing 
surface  than  by  plastering  or  by  the  use  of  a 
full  smooth  mortar  surface,  the  mortar  being 
a  part  of  the  body  of  the  concrete,  with  the 
stone  in  the  concrete  worked  back  so  as  not 
to  be  exposed  as  described  above.  It  is  much 
safer  to  avoid  plastering.  It  is,  of  course,  ad- 
visable to  fill  with  mortar  any  voids  that  may 
appear  in  the  face  of  the  work,  but  such 
places  should  be  few  and  far  apart. 

Preparation  of  Surface. — In  case  a  plaster 
finish  is  called  for.  the  concrete  surface  to  be 
plastered  must  be  specially  treated  to  receive 
the  plaster  coat,  depending  upon  whether  the 
wall  is  new  or  old.  It  catmot  be  too  strongly 
insisted  thi't  proper  precautions  be  taken  to 
make  the  plaster  stick.  The  best  results  are 
obtained  by  placing  the  plaster  immediately 
after  the  forms  have  been  removed  and  while 


the  concrete  is  still  green.  In  this  case,  a  cry 
little  or  no  preparation  of  the  concrete  is 
necessary  to  receive  the  plaster,  wdiich  is  ap- 
plied before  the  wall  has  dried  out.  If  the 
concrete  wall  is  old,  much  care  must  be  taken 
in  preparing  it  for  the  plaster.  In  many  cases 
it  is  well  to  wash  or  scrub  the  surface,  or  to 
pick  it  to  make  it  rough,  before  applying  the 
plaster.  The  surface  should  generally  he 
quite  rough,  .so  as  to  form  a  chnch  for  the 
plaster.  The  excess  of  cement  likely  to  have 
flushed  to  the  surface  must  be  removed  and 
the  surface  thoroughly  cleaned  and  well 
wetted  before  applying  the  plaster,  or  it  will 
crack  and  fall  off.  Instead  of  applying  the 
plaster  finish  directly  to  the  concrete  surface, 
the  method  of  using  a  lath  to  support  the  plas- 
ter may  be  employed,  as  will  now  be  descrilied. 

.Metal  Lath  and  Furring. — The  metal  lath 
must  be  of  sufficient  rigidity  to  readily  take 
mortar  when  supported  by  furring  spaced 
about  1(1  inches,  center  to  center.  The  lath  is 
generally  wired  to  the  furring  angles  or  chan- 
nels every  8  inches  with  No.  18  annealed  gal- 
vanized steel  wire,  care  being  taken  to  have 
sufficient  lap  in  the  lathing.  The  lath  should 
be  tied  together  and  also  to  the  furring,  so 
that  there  can  be  no  settlement  or  sagging  of 
the  lath  or  the  furring  to  which  the  lath  is 
attached. 

The  furring  should  have  sufficient  space  for 
the  mortar  to  push  through  the-  mesh  and 
clinch  without  interference  from  the  backing 
to  which  the  furring  is  attached.  Furring  and 
laths  should  leave  an  air  space  of  at  least  % 
inch  for  exterior  walls,  it  must  be  protected 
from  rusting  by  being  entirely  galvanized  or 
treated  by  any  other  equally  efficient  process. 

Use  of  Nails  as  Furring. — At  frequent  in- 
tervals wire  nails  may  be  driven  in  the  forms 
on  the  inside,  so  that  the  pointed  ends  pro- 
ject about  two  inches  outside  of  the  rough 
concrete  after  the  forms  have  been  removed. 
Before  applying  the  plaster  a  small  iron  nut 
may  be  put  on  each  projecting  nail;  the  con- 
crete work  being  then  covered  with  a  wire 
lath  of  2¥-  meshes  to  the  inch  and  No.  2(i 
wire,  and  the  nails  bent  over  it  with  the 
blow  of  a  hammer.  The  nuts  will  serve  to 
keep  the  wire  lath  a  distance  of  about  Vi  in. 
from  the  old  concrete  surface.  The  nails 
should  be  about  3  ins.  long  with  a  bend  of 
%  in.  at  one  end.  The  nuts  may  be  either 
square  or  hexagonal,  about  %  in.  higli. 

.Metal  Lath  and  Wooden  Furring. — Con- 
crete walls  may  be  provided  with  1%  ins.xS 
ins.  thoroughly  dry  and  seasoned  furring 
strips  about  18  ins.  apart,  to  which  may 
be  fastened  substantial  inetal  lath  and  this 
plastered  with  lime  mortar. 

Proportioning,  Mixing  and  Placing  Plaster. 
— A  fairly  rich  luortar  should  be  used  for 
plastering.  Lime  paste  added  to  the  mortar 
is  advisable  in  some  cases,  especially  for  con- 
crete liuilding  walls.  This  increases  the  ad- 
hesion and  lessens  the  liability  of  cracking. 
If  a  hard  surface  is  desired,  only  a  small 
amount  of  the  paste  should  be  used.  The  mix- 
ing must  be  thoroughly  done.  The  lime  mor- 
tar should  be  mixed  at  least  four  days  before 
using,  and  the  cement  should  not  be  added 
until  the  luortar  is  ready  to  be  used,  and 
should  be  mixed  in  small  tinantities  as  the 
work  progresses. 

The  first,  or  scratch,  coat  may  be  coiuposed 
of  one  part  Portland  cement,  three  parts  sand 
and  one-half  part  hair  putty.  This  hair  putty 
should  consist  of  long  cattle  hair  or  fibre, 
thoroughly  worked  into  good  lime  putty.  Be- 
fore coating  the  surface  the  base  should  l;e 
thoroughly  saturated  with  water  so  as  to 
avoid  suction  of  moisture,  from  the  covering 
coat,  which  would  impair  its  strength  and 
durability.  Care  must  be  taken  to  apply  the 
plaster  at  once,  and  before  the  surface  has 
an  opportunity  to  dry.  By  throwing  on  plas- 
ter with  considerable  force,  it  bonds  better 
than  by  spreading  it.  If  the  first  coat  is  thrown 
on  the  second  is  more  apt  to  adhere.  The 
face  of  the  first  coat  must  be  well  scratched 
to  make  a  key  for  the  second  coat,  and  should 
be  thoroughly  dry  and  surface  cracks  appear 
before  the  second  coat  is  applied. 

The  second  coat  may  be  composed  of  one 
part   Portland  cement,   two  and   one-half   jjarts 


ind  and  with  not  over  five  per  centi 
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putty  aiUl  the  cow-hair  omitted 
coat    should   be   dampe 
coat   is   applied.     Before 
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coat    should   be   dampened   before  the  s'^'l 


the  second  coafcj. 
set  hard,  it  may  be  jointed  to  present  t 
pearance  of  stone  work. 


The  third,  or  finishing  coat  may  const 


one    part    Portland    cement    to    two 
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sand  or  screenings,  with  not  more  thaiL 
per  cent,  of  lime  putty.  (Crushed  nlbk 
screenings  may  be  used  for  the  facing  mh. 
unless  otherwise  desired.)  To  this  finilJ 
coat  may  also  be  added  pebbles  or  othcroi,.' 
combustible  material  as  may  be  desin'  to 
obtain  a  variation  in  the  finished  appeaiL 
Screenings  or  sand  must  not  be  too  fin/bui 
should  be  from  %  in.  dinameter  dowr  K 
desired,  the  last  coat  may  be  thrown 
order  to   produce  a  rough  surface. 

In  all  cases,  one  coat  must  follow  there^ 
'■ious  one,  as  soon  as  it  has  sufficientl  se' 
to  allow  of  so  doing.  There  should  be  no  ff 
culty  in  causing  the  layers  to  adhere  to  id 
other,  if  properly  applied.  The  coret. 
should  be  well  sprinkled  before  the  plasl  i< 
laid,  as  the  interior  concrete,  being  drv,,-i| 
otherwise  absorb  moisture  and  preventjd 
hesion.  Where  a  total  thickness  of  not  m 
than  one  inch  is  required,  it  is  practicab  to 
apply  it  in  two  coats ;  i.  e.,  omitting  the  send 
coat  above  specified. 

Joints  should  be  allowed  at  intervals  no 
made  as  inconspicuous  as  possible.  PI  er 
should  never  be  applied  when  the  tempenrt 
is  below  freezing. 

The  finished  surface  should  be  prot'til 
for  at  least  two  weeks  with  canvas  ciirns 
or  bagging  saturated  with  water. 

Thickness  of  Plaster  Coat. — \  plaster  .ai 
should  either  be  very  thin — that  is,  isl 
enough  to  fill  irregularities  (as  descied 
above  for  grout  washes) — or  it  should  bent 
to  three  inches  thick,  so  that  it  will  have  .'nf 
strength  in  itself. 

Splatter-Dash  Finish. — An  inexpeivc 
manner  of  plastering  is  what  is  c;eil 
a  splatter-dash  coat.  A  splatter-dash -ir 
so-called  "slap-dash"  finish  can  be  e- 
cured  by  throwing  the  finishing  coat  to 
the  first  or  second  coat,  as  the  case  majif. 
with  a  trowel  from  a  distance  of  two  or  tec 
feet  from  the  work,  but  it  takes  an  expeitn 
do  good  work  in  this  manner.  .\  rough  r- 
face  is  generally  better  in  appearance  and  ss 
liable  to  crack  than  a  smooth  surface. 

Pebble-Dash  Finish. — .A.  pebble-dash  fi»li 
may  be  made  by  throwing  on  mortar  id 
leaving  it  regular  but  rough.  The  cement  iil 
lime  paste  should  be  mixed  to  the  consistcy 
(if  thick  cream  and  washed  pebbles  addeiin 
the  proportion  of  five  parts  plaster  to  le 
part  pebbles  by  volume.  _^ 

Pebble-Dash  Finish  (Alternate  Method - 
.\  pebble-dash  surface  may  also  be  obtaine<iy 
applying  the  finishing  coat  of  plaster  f:  y 
wet  and  then  throwing  clean  pebbles  into.e 
fresh  plaster.  The  pebbles  should  be  alit 
%  in.  in  diameter  and  shoidd  run  unifoni'. 
The  pebbles  must  be  wet  just  before  throvg 
them  on  the  fresh  plaster.  The  work  shiil 
be  started  at  the  top  and  the  pebbles  thnii 
with  a  sweeping  motion  such  as  is  tisei'.n 
sowing  seed.  The  pebbles  must  be  distribid 
uniformly  over  the  surface  and  must  f 
thrown  with  sufficient  force  to  embed  tin 
securely.  Care  must  be  taken  not  to  distb 
the  cement  after  it  has  started  to  set.  and 
order  to  avoid  this,  the  surface  must 'be  t- 
ered  with  the  pebbles  immediately  after  i 
fresh  plaster  is  applied.  Particular  care  n  t 
also  be  taken  to  make  the  whole  surface  c- 
tinuous ;  that  is,  one  patch  of  plaster  must  t 
be  allowed  to  dry  before  the  adjoiniiig  sp-' 
is  covered.  This  is  a  simple  and  inexp- 
sive.  yet  thoroughly  practical  method  of  • 
curing  an   artistic   effect. 

5.     Other  Methods  of  Exterior  Finist 

Cul-Stojie   Finish. — Strips  of  wood  may  ; 
nailed    into   the    forms   to   give   the   effect 
cut  stone  to  the  surface  when  the  forms 
removed. 

Clat'board  Finish. — Exterior  forms  may 
arranged  bv  letting  the  outside  boards  t 
inch    thick   lap   over   each    other,   the  expo! 
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th  ling  about  ten  inches,  to  give  the  el- 

0  clapboard   liiiish.     The   concrete   may 

efljs  it  comes  from  the   forms,  no  rub- 

\^itever  being  required. 
jn6Finisli.—\  broad  surface  may  be  re- 
■d  'i  its  monotony  by  panehng.  The 
n  'I  rougher  the  surface  the  bolder  the 
iild  be.  Long  retaining  walls 
tirably  have  par»€ls  to  relieve  the 
,  ;,  surface. 

seid  Patterns  (Colored  Clay  Tile.  Etc.). 

on^atisfactory  methods  of  securing  col- 

sllaces  are  by  the  employment  of  col- 

•'    folored  tile  or  mosaics  embedded  in 

Colored  tile  has  been  used  with 

cess.     There  are  several  methods 

livi   these  clays  can   be  inserted   in   the 

iie  lirst  glued  to  perforated  forms 

n  bill  posters'  paste,  and  the  mass 

;,isited  as  usual.     When  the  con- 

perly  set.  wetting  the  forms  with 

uissolve  the  paste  so  as  to  allow 

of  the  forms.     Before  the  forms 

I  they  must  be  thoroughly  flushed 

Such     tile   work   can     also  be 

cctions  at  the  pottery,  and  the  slabs 

.tnd  nailed  to  the  forms,  the  mass 

ng    deposited    as    usual.      Copper 

iietimes  used  to  secure  the  slabbed 

:orni5  or  centering,  no  discolora- 

'iist    taking    place    with    the    lapse 

ire  copper   tacks  have  been   used. 

lelt  should  be  placed  between  the 

.1  the  face  of  the  mosaic,   if  such  be 

i  i-vrHer  to  prevent  the  smaller  particles 

■   ni  running  on  to  the  face  of  the 

itaining   it.     The   prepared   orna- 

;s  then  backed  up  and  surrounded 

'dy  of  concrete. 

.    .   r.iethod  of  inserting  tile  or  pattern 

to  place  them  piece  by  piece  in   the 

a.r  the  removal  of  the  forms,  in  which 

s  ken   panels    from    1    in.    to    1V4    ins. 

■  an  outline  to  suit  the  design,  should 

for  their  reception.     These  panels 

id  in  at  any  convenient  time  w-ith 

icdded  in   cement  mortar.      In  pro- 

;  )ace  into  which  to  set  tiles,  pieces  of 

the   e.xact   size   of    each   tile   or   tile 

ibbed   in    sections,    should    be    nailed 

r  ■>  the  forms,  so  that   the   forms  can 

r  ved   without    pulling   them    from   the 

t     When  the  forms  are  removed,  these 

;     board  will  remain  in  the  surface  of 

)  rete,  and  should  be  left  in  until  what- 

s  face  finish  desired  for  the  remainder 

t  vork  has  been   completed.     They   are 

r  loved,  thus  leaving  recesses,  conform- 

I  le  design,  and  the  tiles  or  ornatiiental 

;  placed  in  these   recesses,  being  ce- 

lin  with  a  mortar,  varying  in  color  to 

I     with      the      design.      Belt      courses 

columns  or  along  facades,  ornameiital 

Ins  and  innumerable  other  points  have 

hutifully  ornamented  by  this  means. 

r  Veneering  or  FacnL'ork. — When  con- 

i  0  be  faced  with  brick  work,  care  must 

s  to  imbed  a  sufficient  number  of  metal 

c  tying  the  face  brick  work  to  the  con- 

)ne  tie  should  be  used  for  about  every 

aare'  feet  of   surface,   except   in  earth- 

ountries,   where   there   should   be   one 

liiare   foot.     Wire    ties    should   be   at 

.   in.  in   diameter,   with   one   end   bent. 

Jl  of  the  tie  should  be  thrust  through 

:  hole  in  the   forms   immediately  after 

'rete  is  placed  and  before  it  has  set. 

'le   removal   of    forms,    the   projecting 

:he  tie  should  be  bent  at  right  angles 

bedded    in    the    mortar    between    the 

Iring  brick  masonry  every  brick  must 
i  ed  and  thoroughly  saturated  with  wa- 

should  be  laid  in  the  best  hydraulic 
mortar,  with  such  thickness  of  joint 
!e  of  bond  as  prescribed  by  the  engi- 

shown  on  plans.  Xo  broken  bricks 
''e  used  in  the  face  of  any  wall,  except 
[-'cessary  to  make  closures  for  properly 
aning  the  several  courses  or  to  break 

Facing. — If  stone  facing  is  used  for 
•■  work,  the  stones  should  be  of  an  ap- 
quality.  The  stone  must  be  of  a  com- 
xture,    free   from    loose   seams,    flaws. 


discoKiratiiir, 
and  of  such 
tion  of  the  wcatlier.      i 
in  all  cases  l>e  secure') 
the    concrete    hacking. 
dressed  to  true   beds   .-, 
less  otherwise  desireil. 
ceed    %    in.    in    tliickiu- 
to     break      joints    .u     I 

course  below.  All  joints  ^boubl  be  cleaned, 
wet  and  neatly  poinu-d.  The  facing  stones 
should  be  m  true  liiu-,  and  to  the  dimensions 
given  on  plans.  .\11  crnico.  molding.-,  capi- 
tals, keystone j.  brackets,  etc.  should  bo  built 
nito  the  work  ni  the  proper  positions,  etc.. 
and  should  be  of  the  t.irms  and  dimensions 
shown  on  plans. 


or  mii".ricJtions  of  any  kind, 
ch:ir:icur  as  will  stand  the  at- 
■H  <tc.iie  facing  should 
li  lulcil  or  clamped  to 
All  stoiK-s  should  be 
n!  \t  rtical  joints,  un- 
-V  '  i'jints  should  ex- 
ss  and  shoulil  be  laid 
ca^i     !»    iiK.     with     the 


Method    and    Cost    of    Constructing    a 

Reinforced  Concrete  Retaining 

Wall  'With  Rear  Anchorage, 

Coiitributtd    1)\    R.    .\.    H.uitlif,    <\>n.structlns 
l-:nn;M..i.|-. 

This  work  was  done  fur  the  state  of  Ohio 
and  was  built  in  two  sections,  one  being  500 
ft.  long  and  the  other  liiii  ft.  The  design  of 
the  wall  is  shown  by  the  accompanying 
sketch.     The  wall  was  built  around  an  island 

?•-.      ..-^  • 
■^  °-''"-        6ivdeUne-J_ 


grooved  stuff  with  2.Kl-in.  uprights  on  2-ft. 
centers.  The  forms  were  held  together  with 
wiring  and  two  rows  of  lx4-in.  walling  on 
each  side.  The  concrete  was  poured  in  .'■)i>-ft. 
sections,  and  forms  enough  were  built  for  two 
sections,  so  that  while  one  section  was  being 
poured  the  carpenters  could  be  working  on 
the  next.  As  the  forms  were  wrecked  on 
the  second  day  after  pouring  it  was  necessary 
to  put  the  laborers  to  digging  foundation  or 
tilling  it  ahead  on  every  third  day  until  forms 
could   be  built. 

This  work  was  started  Nov.  1-5,  19hJ.  and 
was  finished  on  Jan,  3,  litll,  during  fairly 
cold  weather.  At  tirst  the  green  concrete 
was  covered  with  tarpauline  and  heated  with 
steam  from  the  mixer.  Two  rows  of  1-in. 
pipe  were  used  on  each  side  of  the  wall  for 
radiation,  but  this  was  nut  found  to  be  verv 
satisfactory  as  about  J.'il"  ft.  of  wall  froze  for 
a  depth  of  an  inch.  On  nights  when  the 
wind  was  blowing  it  was  impossible  to  keep 
the  heat  under  the  tarpaulins.  On  the  rest 
of  the  wall  salt  was  used  and  no  trouble  was 
experienced.  About  a  quart  of  salt  to  a  sack 
of  cement  was  used.  The  salt  w-as  thrown 
into  the  mixer  and  mixed  with  the  concrete. 

This  work  was  done  by  R,  E.  Boothe  & 
Son,   the   writer  being  in  charge  of  the  job. 


r<- ;?-Y-fl-*^- 
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Sketch    Plans   of   Retaining    Wall    with    Rear   Anchorage. 

about   10   ft.    from   the  bank.     The  space  be-  The  costs  were  as  follows : 

tween.  the    bank    and     wall    was    afterwards  Concreting  (281  cu.  yds.): 

tilled    up    with    dirt    taken    out    of    the    beach       l  engineer,  190  hours  at  .to  cts *  JIS!! 

about  .5.1   ft.   from  the  face  of  the  wall.   Nor-  J  [X/.-frs,'  f9o"  hom^' a"i  M  ^.:y.\:::\:::  30^ 

mally   the   water   in   the   lake   is   about    18   ins.  Setting    mixer    resetting     and     removing 

below^  the  top  of  the  wall,  but  to  do  this  work        .  from   job 21.00 

the    lake    was    drained    down    until    it    left    a      ^°'"   «"<*   "" ••■■•. ' !":!!!: 

beach  in  front  of  the  wall  about  200  ft.  wide.  Total    $460.00 

When    the    walls    were    built    two    openings       Cost^per  cubic  yard $l.fi4-|- 

10   ft.  wide  were  left  in  each  section  so  that      ^  caipeSIr,  190  hours  at  30  cts $  r.T.oo 

the  dirt  could  be  hauled  through.     The  back-      2  carpenters.  190  hours  at  25  cts Oo.oo 

fill  was   a  sandy  clay  and  amounted  to  about       2  laborers.  lOO  hours  at  20  cts _ji.*-^ 

2.000  cu.  yds.     It  was  ploughed  and  hauled  in  Total    $192*00 

No.  00  slip  scrapers.     The  average  haul   was      Cost  per  square  foot  oi  forms $0,024 

150    ft.   and   cost   21    cts.   per   cubic   yard   in-      Cost  per  cubic  yard $1.15 

eluding    plowing,    teams    being    paid    50    cts.  Digging   the'  foundation    ditch    cost    G    cts. 

per  hour.  per  foot. 

The  concrete  plant  consisted  of  a  %  cu.  yd. . 

Chicago  mixer  mounted  on  skids.    The  mate-  The  Economies  of  Silo  Construction  of 

rial  was   hauled  about   1   mile   from   the   rail-  t>^,„o„o„»      iv/r-,. =,;.,!.-       /n «*„ 

J        II          1   •     „i  ,„  .  ,.,,  .K..  ,v.;^-o.-.  Permanent      Materials      ( Concrete 

road    and    dumped    in    piles   near   the   mi.xer .  v^-.- 

from  there  it  was  wheeled  up  runways  to  the  and   Clay   Tile)  :    Construction 

mixer  which  was  fitted  with  a  batch   hopper.  MptVioHc  anH  Tnct.: 

and  from  the  mixer  it  was  wheeled  to  the  job  IVlethods  and  Costs. 

and  placed.     .As  two  setups  of  the  plant  were  Hi. 

made,   one   in  the  center  of   each  section  the  Contributed    by    M.    L     King.    Department    of 

longest  haul  was  about  125  ft.  ''^^"''"""r^.Ll"*^'!'^^'''"^-  ^"""'^   ^""* 

In  placing  the  concrete  the  trench  was  dug  C°"^«^-  ■^""'^-  '««'■»• 

for  the  foundations  and  the  concrete  and  steel  CO.vcretf.  silos. 

placed,   then   the    forms   were   placed.     These  For  any  concrete  silo  of  reasonable  size,  that 

were  built  in  sheets   12  ft.  (>  ins.  long  and  5  is  a  diameter  of   less  than  20  or  25   ft.,  and 

ft.  high,  and  were  made  of  '^'s-in.  tongue  and  a  height  under  -50   ft.  the  6-in.  wall  is  plenty 
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tiiul;  enough.  In  any  case  it  is  ilitlicult  to 
make,  with  the  ordinary  aggregate  and  con- 
ditions of  curing,  a  concrete  wall  less  than 
G  ins.  in  thickness;  therefore,  the  standard 
silo   wall   is   ij  ins.      Mi.xtnres   from   4   to    l-'t% 


Cross-secllonal  Area  of  5leel  per  Vet  Ileal  Tool  of 
Wal'  irn  tiundiedihs  of  o  5quare  inch 

Fig.    1 — Diagram    for    Determining    Area    of 
Reinforcing      Steel     Required     at     any 
Depth    in    Silos    of    Various    Diameters. 


are  common.  The  proportions  will  naturally 
depend  upon  the  character  of  the  aggregate 
used. 

The  walls  must  be  dense  and  smooth,  and 
the  silo  well  shaped,  that  is  round  and  plunih. 
The  reinforcing  is  an  important  and  essential 
feature  of  any  kind  of  a  silo.  Silage  pres- 
sure was  determined  e.xperimentally  by  F.  H. 
King  of  the  Wisconsin  Experimental  Sta- 
tion 20  or  -30  years  ago  and  his  figures  have 
been  varihed  by  practice.  The  pressure  will 
vary  somewhat  in  different  cases,  but  it  is 
safe  to  say  that  it  will  be  11  lbs.  per  square 
foot  for  each  foot  in  depth.  Thus  at  a 
depth  of  30  ft.  the  pressure  would  probably 
be  .330  lbs.  per  square  foot  and  at  a  depth 
of  35  ft..  385  lbs.  per  square   foot. 

.\  few  masonry  silos  are  standing  todav 
which  have  little  or  no  steel  in  them.  This, 
however,  does  not  indicate  that  it  is  safe  at 
all  to  skimp  on  the  supply  of  steel  for  there 
are  many  bursted  masonry  silos  any  one  of 
which  would  have  been  saved  by  the  use  of 
the  amount  of  steel  shown  in  the  accompany- 
ing table.  Silos  containing  quantities  of  steel 
similar  to  this  have  never  been  known  to 
burst. 

Figure  1  shows  the  cross  sectional  area  or 
steel  required  in  silos  from  10  to  24  ft,  in 
diameter  for  the  top  foot  and  each  successive 
foot  until  the  depth  of  50  ft,  is  reached.  If 
the  point  is  noted  where  one  of  the  heavy 
diagonal  lines  representing  a  silo  of  the  re- 
quired diameter  intersects  a  horizontal  line 
representig  the  depth  of  the  silo,  the  area 
of  the  steel  required  to  resist  the  bursting 
pressure  on  a  section  of  the  silo  wall  1  ft. 
wide  will  be  found  on  the  scale  directly  below. 

If  the  depth  is  chosen  as  the  mean  depth  of 
a  3-ft.  section,  or  if  the  bands  of  steel  are 
placed  3  ft.  apart,  three  times  the  area  of  the 
cross  section  obtained  should  be  used.  .\t 
the  top  of  the  chart  directly  above  the  point 
of  intersection,  the  number  of  strands  of 
wire,  bars  and  rods  of  coinmon  dimensions 
required  may  be  obtained.  For  example,  sup- 
pose it  is  desired  to  determine  for  a  20  ft, 
silo  the  reinforcement  of  a  section  2  ft.  0  ins. 
wide  located  at  a  mean  depth  of  20  ft.  from 
the  top.  From  the  chart  it  is  fomid  the  line 
representing  the  silo  diameter  intersects  the 
20  ft.  depth  line  directly  over  the  0.11  on  the 
lower  scale.  This  times  2Vi  or  .275  is  the 
area  of  the  steel  required.  From  the  scales 
above   it   is    found    that   this    is    equal    to    16 


No.  St  wires  or  nearly  one  %-in.  round  rod. 
For  other  sections  the  reinforcement  may  be 
found  in  a  similar  manner.  The  sizes  of  the 
hoops  and  steel  reinforcement  required  by 
the  chart  is  conservative,  averaging  a  trifle 
stronger  than  practice,  but  is  not  w^astefnl  of 
steel. 

In  Fig.  2  is  shown  the  numlier  of  wires  Xo 
9  or  No.  3  which  should  be  placed  in  each 
mortar  joint  of  any  silo  varying  in  diameter 
from  12  to  20  ft.  and  40  ft.  or  less  in  height, 
with  mortar  joints  5  and  8  ins.  apart.  The 
left  half  of  the  plate  is  for  mortar  joints  8 
ms.  apart  while  the  right  half  is  for  mortar 
joints  5  ins.  apart.  Most  standard  material 
is  such  as  to  be  laid  in  one  of  these  two  ways. 
The  top  row  of  ligures  on  either  side  of  the 
plate  indicates  diameters.  The  left  figure  of 
the  double  column  below  each  large  figure 
indicates  the  number  of  No.  9  wires,  while 
the  right  of  the  double  column  indicates  the 
number  of  No.  3  wires  for  each  joint.  The 
preceding  wire  sizes  or  numbers  refer  to  the 
.\merican  Steel  &  Wire  Co.  gauge.  The  dis- 
lance  from  the  top  of  the  silo  should  be  the 
basis   of   calculation   at   all   times. 

Photograph    Fig.   3    shows    a    portion    of     n 


there  were  seven  of  these  cracks 


™  O'isidt 


om. 
ittle 
in  a 

Silii 


extending  from  the  top  to  the  bottom  I  a, 
silo.  A  stim  of  $15  more  would  have,. 
this  $800  job  good.  A  word  to  the  wisij,', 
ly  should  be  sufficient. 

Vertical  reinforcement  is  coninionly  ; 
mended  for  concrete  silos,  but  it  is  o 
or  no  importance  and  there  has  never 
failure  of  this  character  in  any  mason 
except  where  a  very  thin  wall  "has  beei.i,,!, 
or  the  horizontal  steel  was  placed  oveii;  f, 
apart.  Some  vertical  reinforcement  13,1 
visable  on  each  side  of  the  door,  and  iU,^ 
a  continuous  door  is  required  the  amot  of 
reinforcement  necessary  mav  be  takenfrom 
the  detailed  construction  of  concretejoor 
frame  of  the  Iowa  silo  show-n  in  the  preaiup 
article   upon   that   subject. 

Up  untfl  four  years  ago  wooden  donr  n 
were  found  practically  in  all  masoi'n  ii 
but  It  is  difficiilt  to  make  the  joint  In  ,. 
the  masonry  and  wood  air-tight.  The  , 
would  necessarily  be  replaced  in  time-h 
a  form  property  shaped  for  the  cri 
would  cost  less  than  one  of  these  wjj, 
door  frames.  Two  forms  would  be  reir 
while    half    a    dozen    door    frames   woi 


Fig.    2 — Diagrams   for    Determining    Number    of    Strands    of    No.    9    and    No.    3    Reii'K'' 
ment  Required  in  Each   Mortar  Joint  of  Block  Silo, 

crack  in  a  20x40- ft.  double  wall  concrete  silo.  needed,  therefore,  the  only  logical  th:  tj) 
This  silo  did  not  have  a  sufficient  quantity  of  do  is  to  use  door  forms  set  between  tfwH 
horizontal     reinforcement     and     consequently       forms   which   form   a   shoulder  on  the  sw' 


uj  20.  1912. 

lY  opening  in  which  the  door  may  set. 
thlcase  of  the  cement  block  silo  the  same 
5o'v  door  frame  idea  may  be  followed 
shin  in  the  clay  block  silo, 
n  gard  to  the  kind  of  forms  to  use 
rels  a  large  variety  from  which  to 
'oJ  one  of  which  is  shown  by  Fig.  4. 
TiwiM  always  be  a  demand   on   the  con- 
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for  silos  of  different  diameters  there- 


e  '  will  be  to  his  advantage  to   use   ad- 
ta^  forms.    Also  it  is  w-ell  to  have  forms 


—View    Showing     Crack     in     Wall     of 
Inadequately     Reinforced    Silo. 

SI  1   a  character  that   the   gang  need   not 

e  ctly   the   same   amount   of    work   each 

v'ith  a  set  of  forms  which  are  filled  up 

I  ay    it    is    practically    necessary    to    fill 
<  herefore  the  gang  must  be  of  such  a 

;it  it  can  till  the  forms  in  one  daj',  rc- 
ils  of  conditions   while   under   favorable 

II  tances.  good   weather,   etc.,   the   forms 
,d>e   filled    easily    in    three- fourths    of    a 

d  the  gang  not  work  up   to  its  maxi- 
niipacity.    If  two  sets  of  forms  are  used 


one  otwhu-h  iieo-i  .;..;  b^-  ai,-tiirhed  until  the 
other  IS  se:  the  working  conditions  will  be 
more  elastic,  as  each  f -r,i;  will  not  need  to  be 
excessively  deep  in  ...Icr  that  the  two  will 
furnish  a  full  day'-  v.  >rk  fur  the  gang.  It 
will  be  found  that  if  tor  aiiv  reason  it  is  only 
possible  to  acconip!i>I)  :i  l-.alt  day's  work  any 
certain  day  it  will  not  imoriere  with  the  qual- 
ity of  the  work  to  bo  .uc  .niplished  the  next 
day. 

.\  system  of  f<irinir"  >■  .nii)lying  in  general 
to  these  conditions  was  nported  some  time 
ago  in  Bulletin  Xo.  100  of  the  Iowa  .\gri- 
cultural  Experiment  Station.  Cuts  of  this 
set  of  forms  are  shown  bv  b'ig.  .")  and  a  de- 
scription  is  taken  direct    from    the   bulletin. 

These  forms  rnsomble  those  used  bv  Mr. 
R.  L.  Sollett.  of  Goldl'ield.  Iowa,  in  the  con- 
struction of  his  silos.  Two  sections  of  staves 
."SO  ins.  long  arc  held  in  place  by  wooden 
hoops  made  of  %  to  'j-  in  lumber  bent  to 
the  proper  circle  and  nailed  firmly  together. 
The  staves  rest  on  a  'vs-in.  square  cleat  nailed 
to  the  hoops.  The  inner  hoops  are  made  solid 
and  to  remove  them  one  side  is  driven  down 
and  the  hoops  sprung  out  of  round.  The  out- 
ide  hoops  are  made  with  clamps  by  which 
they  may  be  opened  for  removal  as  shown. 
Three  outside  and  three  in.side  hoops  are  re- 
quired. The  purpose  of  having  two  sections 
of  forms  is  two-fold.  First,  the  second  set 
of  forms  is  accurately  located  by  the  first 
before  the  second  is  moved,  and  also  by  using 
nO-in.  staves  5  ft.  of  wall  may  be  built  each 
day  and  the  form  need  not  be  disturbed  until 
the  contained  wall  in  at  least  18  hours  old. 
Second,  no  tamping  of  fresh  concrete  occurs 
on  the  unsupported  wall  as  there  is  always 
a  section  of  the  forms  below  the  one  being 
filled.  The  .30-in.  stave  length  was  chosen 
because  longer  staves  are  apt  to  bend  and  the 
length  is  handy  for  fitting  in  the  doors  which 
are  30  ins.  high  on  the  inside,  and  placed  SO 
ins.  apart. 
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The  same  staves  will  serve  for  any  diameter 
of  silo  and  the  hoops  can  be  made  adjustable 
within  a  limited  range  so  that  a  few  sots  of 
hoops  will  equip  a  contractor  for  any  diameter 
of  silo.  This  system  of  forms  has  been  found 
to  be  fully  as  cheap  as  any.  With  this  type 
it  is  convenient  to  use  scaffolding  of  the 
same   plan    as   shown    in   the   article    on   clay 


^  BortwiMc'^rtifMd 


Fig.   4 — View   Illustrating   a   System   of   Silo   Forms. 
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Fig.    5 — Details    of    Wood    Stave    Forms    for 
Silo    Walls. 

block  silo  construction.  There  are  several 
patented  systems  embodying  scaffold  and 
forms.  These  arc  quite  generally  advertised 
and  may  be  learned  of  in  that  way.  •  There 
arc   several   .systems  not   patented. 

Perhaps  the  most  complete  data  on  the  cost 
of  concrete  silos  have  been  collected  by  the 
L'niversal  Portland  Cement  Co.,  and  pub- 
lished in  its  book  on  concrete  silos.  These 
data  cover  the  cost  of  78  monolithic  and  30 
cement  block  silos.  They  are  summarized  as 
follows : 

Per  Ton  of  Capacity 
Monolithic.  Block. 
Average    cost    of    all    silos,    ca- 
pacity  100  tons  or  kss $2.S9  S3. 52 

.■\verage    cost    of    all    silos,    ca- 
pacity  100  to  200  tons 2.3S  2.SS 

.^verase    cost    of    all    silos,    car 

pacitv   more  than  200  tons....     2. IS  .... 

.\verage  cost  of  all  silos 2.30  3.H 

It  should  be  borne  in  mind  in  connection 
with  these  cost  data  that  it  is  difticult  to  get 
accurate  reports  on  cost  of  labor  from  the 
average  farmer  as  he  is  apt  not  to  figure  all 
labor.  For  example  the  writer  helped  build 
tw-o  20x40- ft.  silos  near  Elburn,  111.  These 
silos  hold  approximately  280  tons  and  are  re- 
ported to  have  cost  $2.41  per  ton  capacitv 
making  a  total  cost  of  %'h.  This  was  the 
contract  price,  but  in  addition  the  farmer 
furnished  at  his  own  expense  all  aggregate, 
forms  for  the  roof,  and  a  few  other  mis- 
cellareous  materials.  '  The  owner  at  that  time 
estimated  the  total  cost  at  about  $1,000.  This 
figured   more   nearly  $3..5T   per  ton. 

It  may  be  of  further  interest  to  know  that 
no  concrete  mixer  was  used  on  this  job  and 
that  the  contractor  made  little  if  any  profit. 
It  should  be  further  stated  that  these  two 
silos  had  double  walls,  the  inner  wall  being 
•")';2  ins.  thiclj  and  the  outer  wall  3',^  ins. 
thick  with  3  ins.  of  air  space  between.  This 
case  is  simply  cited  to  show  how  difficult  it 
is  to  collect  accurate,  denendable  data.  In 
fact  it  is  safest  for  the  small  contractor  to 
build  a  few  by  the  day.  The  most  common 
terms  of  contracting  arc  such  as  to  shift  most 
of  the  variables  onto  the  farmer.  That  is, 
he  furnishes  sand  and  .gravel,  does  all  of  the 
hauling,  furnishes  board  for  all  men,  and  aids 
in  the  construction.  .^Iso  the  farmer  often 
pays  for  the  material  and  the  freight  u-'on 
the  same  at  the  time  of  delivery.  The  con- 
tractor is  really  independent  of  local  or 
weather  conditions  as  his  men  are  paid  only 
for  the  time  they  work  and  the  farmer  boards 
all   men   regardless   of  the   weather. 
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Notes  on  Contract  Ballasting,  Missouri 

Pacific   Ry.,   Including   Tables  for 

Calculating  Volume  of  Ballast 

Applied :    Also    Cost    and 

Progress  Recording 

Forms  Used. 

Contiibuteca  by  D.  W.  Straiiling,  C.  E.,  Formeiiy 
Re*?ident  Engineer,  Missoui-i  Facific  Railway- 

During  the  year  190!.!  gravel  ballast  was  ap- 
plied to  about  70  miles  of  the  Colorado  divi- 
sion of  the  Missouri  Pacilic  Ry.  system  be- 
tween Mile  Post  No.  491  (east  of  Brandon, 
Colo.)  and  Mile  Post  No.  560  (east  of  Lolita, 
Colo.).  Nine  miles  of  the  work  was  per- 
formed by  railway  company  forces,  and  the  re- 
mainder was  done  under  contract  by  the  L.  J. 
Smith  Construction  Co.  of  Kansas  City,  Mo. 
Several  miles  of  track  west  of  Mile  Post  No. 
ofjO  were  ballasted  in  1!)08  by  railway  com- 
pany forces. 

The  contract  price  was  .j2  tls.  per  cubic  yard 
for  loading,  hauling  and  unloading  ballast,  and 
2.")  cts.  for  applying  ballast;  total  contract  price 
for  ballast  under  the  track,  77  cts.  per  cubic 
yard.  Th«  contractor  also  performed  the 
work  of  skeletonizing  the  track  (removing  all 
earth  and  other  material  t'rom  between  the 
ties  and  away  from  the  ends  of  ties  [see  I'^ig. 
1),  renewing  and  respacing  of  ties,  18  ties 
per  30  ft.  rail  or  liO  ties  per  33  ft.  rail,  for  the 
contract  price  of  15  cts.  per  tie  renewed.  The 
railway  company  furnished  and  delivered  the 
necessary  ties  and  spikes  for  renewals. 

According  to  the  contract  the  railway  com- 
pany furnished  the  following  material  and 
equipment  and  assumed  the  following  risks : 

( 1 )  Gravel  pit  and  all  land  and  right  of  way 
necessary  for  its  proper  operation. 

(2)  .All  ballast  cars. 

(3)  Lidgerwood  unloaders  and  plows. 

(4)  Necessary  bunk  and  boarding  cars,  if  the 
company  had  any  available,  which  was  gen- 
erally the  case. 

(5)  Cabooses  and  water  car.-,,  if  the  conipanv 
had  any  not  in  use.  Contr.-ictor  had  to  put  ail 
rolling  stock  loaned  to  him  into  proper  condi- 
tion for  transportation  and  maintain  same  in 
such  condition. 

(ti)  Water,  except  where  the  lailway  company 
had  to  purchase,  in  wdiich  case  contractor  luul 
to  reimburse  the  railway  company. 


(7)  Ties  and  spikes  for  renewals,  delivered 
along  the  track. 

(8)  Raise  all  bridges,  platforms  and  other 
structures  to  elevation  necessary  to  allow  room 
for  ballast. 

(9)  Telegraph  operators  and  telegraph  appli- 
ances necessary  for  proper  operation  of  con- 
tractor's trains  in  main  line  movement. 

(10)  Half  of  salary  of  assi=;ant  train  master, 
who  had  charge  of  main  line  movement  of 
contractor's  trains. 

(11)  Transportation  over  its  lines  for  men, 
material,  tools,  complete  working  outtit,  provi- 
sions and  supplies,  e.xcept  free  transportation 
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Fig.   1. 


Colorado 


of   fuel,  was  limited  to  Kansas 
and  fields. 

(12)  Storage  tracks  for  50  cars  at  ballast  pit. 
and  tracks  at  junction  with,  main  line,  neces- 
sary for  properly  handling  arriving"  and  de- 
parting trains. 

(13)  Where  contractor  was  required  to  throw 
track  more  than  12  ins.  the  railway  company 
paid  the  additional  cost  of  throwing  track. 

In  addition  to  loading,  hauling,  unloading 
and  applying  ballast,  skeletonizing  track  and 
making  tie  renewals,  the  contractor  had  to 
furnish  the  following  labor,  material,  equip- 
ment and  supplies,  and  assumed  the  follow-ing 
risks : 

(1)  All  necessary  labor  and  superintendence. 

(2)  Locomotives. 

(3)  Steam  shovels, 

(4)  Repair  and  maintain  all  rolling  stock  fur- 
nished bv  the  railway  company. 

(5)  All  tools. 

(6)  Fuel  and  other  supplies. 

( 7)  Pay  for  water  where  railway  company  had 
to  purchase  same. 

(8)  Half  of  salary  of  assistant  train  master. 

(9)  Pay  for  flagmen  to  protect  trains  where 
skeletonizing  or  ballasting  gangs  were  at 
work. 

(10)  Keep  track  safe  for  trains,  running  at 
proper  reduced  speed,  where  skeletonized  or 
where  ballasted  track  had  not  been  accepted. 


(11)  Maintain  suitable  runoffs  f torn  bL  j 
track  lo  unballasted  track.  'f '™ 

(12)  Maintain  all  public  iiid  private  cr-inr 
and  keep  all  stream  channels  clear,  etc'  ' 
(  13)  Pay  all  damage  claims  caused  by  1 ., 
gines,    cars,    trains,    steam    shovels   orinj! 


equipment,   employes,   agents   or  sub- 


■«raci- 


(14)  Assume  all  risk,  loss  or  damageLi, 
may  occur  on  the  work  until  completedieli* 
ered  to  railway  companv  a'l  I  acceptedv  ■■ 
chief  engineer  of  maintenance  of  wav. 

(15)  Pay  for  all  damage  to  equipment  i,ti,, 
than  main  line  movement,  owner  of  equin 
to  bear  damage  to  equipment  occurrinnj,- 
in  main  line  movement- 

(16)  Pay   for  all  damages  on  account', 
juries     to     persons    or    injuries    result, 
death,  or  for  damages  to  property  sustai'd 
account   of   defective  equipment,  whet!  t 
gaged  in  main  line  movement  or  otherv; 

(17)  Pay  for  all  damages  on  account"  i 
juries  to  persons  or  injuries  resulting  ina 
or  for  damage  to  property  caused  bye? 
gence  of  trainmen  or  engincmen  in  ms  ii 
movement. 

Where  the  railway  companv  had  occam 
call  upon  the  contractor  for  extra  vvt  i 
cessitating  the  use  of  any  of  his  machiiv 
equipment,  exclusive  of  labor  and  fv,' 
where  it  was  necessary  for  contractor  i 
any  additional  equipment  belonging  ; 
railway  company  the  following  pricegi 
erned : 

L-ocomotives,  size  of  cylinders  to  IS  ins-...: 
Locomotives,    size    of    cylinders   over  18  s 

to  2_'  ins.,  per  day 

Steam  shovels,  40  to  (iO  tons,  per  day 

Steam  shovels,  80  tons  and  over,  per  day-- 

Steam  Wreckers   (to  include  necessarylc! 
block,   sleeping  and  commissary  ca, 

30-ton  wrecker   

40-ton  wrecker   

r>0-ton  wrecker  

78-ton  and  over,  wrecker 

The  grave!  ballast  was  obtained  fii 
large  pit  located  at  North  Fowler,  Cokni 
Mile  Post  No.  590.  The  average  distan  t'l 
ballast  was  hauled  during  1909  by  the: 
tractor  was  about  05  miles.  The  contrt' 
superintendent  located  his  office  at  o: 
Fowder,  where  a  large  camp  was  mainni 
including  facilities  for  repairing  rolling  r 
coaling  station  for  locomotives,  etc.  a; 
needed  for  steam  shovel,  locomotivf  a 
other  purposes  was  hauled  to  the  camp  its 
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ENGINEERING  &  CONTRACTING 


i,m  a  railway  water  tank  already  iii 
ca  short  distance  east  of  North  Fowler, 
jtjvas  loaded  by  steam  shovel  into  cars 

b'  the  Rodger  Ballast  Car  Co.  for  the 
Du  Pacific  system,  which  were  loaned  to 
o^actor.  Storage  tracks  at  the  pit  and 
c-  niction  with  the  main  line  prevented 
s ')  the  steam  shovel  and  to  the  con- 
)r  road  locomotives.  Loaded  cars  were 
y  'ways  made  up  into  a  train  waiting  for 
jrtive,  so  that  it  conll  start  on  its  next 
jsoon  as  it  had  "set  in"  its  train  of 
e^iaken  coal  and  water,  etc. 
Iring  operations  were  kept  in  progress 
^■t.l  places  in  order  to  keep  the  shovel 

cl  ballast  trains  busy  all  the  time,  and 
b'ause    superintendence,    furnishing    oi 

il  supplies,  etc.,  co'Jld  he  thereby  re- 
I,  ,nd  finally  in  order  to  complete  the 
icon  time.  A  camp  of  bunk  and  board- 
a  was  set  out  at  each  point  where  a 
n'f  work  was  going  on.  Water  was 
iH  to  camps  in  water  cars,  usually  tlat 

t  h   equipped    with    a    couple    of    large 

51  tubs.       i'he    locomotive    hauling    the 

|-  ain  would  take  the  water  cars  to  the 

5(  ail«  ay  water  tank  w  hen  necessary  to 

tin.    As  all  water  needing  it  was  soft- 

b.  he  railway  company  at  its  tanks,  this 

e  '  supply  was  of  special  benefit  to  the 

K  r  in  a  region  where  so   much  unde- 

c  ater  is   found.     Ice   was   shipped    in 

a  lots  by  the  contractor,  and  each  cam]) 

me  made  refrigerator  for  storing  ice, 

putting  an   inside   planking   in   one- 

if  box  car  and  filling  the  space  between 

a  ing  and  the  sides,  top  and  bottom  of 

3  A'ith   sawdust.     A   bulkhead   built   of 

II    construction  was  put  across  the  car 

y  doors.    .X  tight  fitting  door  of  double 

d   intermediate   sawaust   construction 

IV    in  the  bulkhead.     Ice  was  unloaded 

"■..'  plank  from  the  road  car,  a  regu- 

tor    car,    standing    on    the    main 

'i  opposite  the  cr.mp   refrigerator 

u;  or  more  kitchen  cars  equipped  with 

a     range,    utensils,    etc.,    and    one    or 

uing  cars  with  tables  lengthwise  of 
ir  were  part  of  each  camp.  Each  gang 
u  ished  with  sufficient  hand  cars  to  go 
I'om  the  work.  One  general  foreman 
ne  keeper,  who  also  served  as  com- 
r:lerk,  were  in  charge  of  each  camp. 
urn   were  placed   in   charge   of  parts 
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THE    MISSOURI    PACIFIC    RAILWAY    CO. 
Leased,  Operated  and  Independent  Lines. 


il^-•l^)  M.   L'.li 


M  AI.NTKNANCK  OF  WAY  DEPART.MKNT. 
Miistt-d  on 


Division  for 


Time  stailt-il    ,vork    

Time    slopped    wuik 

Total  hours  woilit'ii 

No.  feet  traoli  laiseil  ihis  <la 

(from  M.I' -r- til. 

N'o.    lal)oiiMs    worked 

No.  foremen  "       

No.  water  l)ovs 

All    other    help  '  ••"  ' 

All  other  help  

(give  detail) 


R.iis:ng    Track. 


...M.I' + ) 

■"'I  i per  da.v 

''w  i per  da.v 

''It per  day 

''fi  I 

it'  % per  day 


Total  expense  '.'.'. . .".'. .."...' • 

Cost  per  foot  of  track  raised! ..'!.'.'.'.'."!.'.".'.'.".".'.'!!.'.'!  .".'$.' 
Delays: 

Total  time  delayed,    if  any 

State  eause  and  amonnt  of  delay  Jn  each  case 


Lining   and   Dressing   Track. 


Time  started  work 

Time  stopped  work 

Total  hours  worked 

No.  feet  track  lined  and  dressed  this  dav 

^from    M.P -r to M.P '.  + ) 

No.    laborers    worked fi  $ per  dav 

No.    foremen  "      ®' $ per  day 

No.  water  boys       "      ((it per  da.\' 

All  other  help        "     . .- ^  j per  day 

(give  detail) 


Total  expense   

Cost  per  foot  of  track  and  dressed  $ 

Delays: 

State  cause  and  amount  of  delay  in  each  case. 


.signature. 


Fig.    2. 


:!ig  was  the  first  work  done.     All 

between  the  ties  and  around  the  ends 

•s  was  removed  down  to  a  level  with 

m  of  the  ties,  and  the  roadbed  given  a 

away  from  the   track   for  drainage 


purposes.  Figure  1  shows  a  cross  section  of 
roadbed  after  it  has  been  skeletonized.  Bal- 
last inspectors,  who  were  placed  in  charge  of 
each  piece  of  work  as  soon  as  skeletonizing 
was  started,  had  considerable  trouble  at  times 
in  getting  the  laborers  to  take  the  material  out 


properly  from  under  the  rails  and  from  be- 
tween ties  spaced  too  closely  together.  Spades 
instead  of  shovels  would  often  be  better  for 
doing  this  work.  Some  form  of  spade  with  a 
curved  handle  which  would  allow  the  users  to 
stand  up  erect,  or  nearly  so.  would  probably 
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.70 

334 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII.    K 


.30        .31        .32        .33        .34  .35 

.30    18.14    18.35    IS. 56    18.76  18.97  19.18 

.31    18.56    IS. 77    18.97  19.13  19.3'J 

.32    18.98    19.18  19.39  19.60 

.33    19.38  19.59  19. SO 

.34  19.80  20.01 

.35  20.:;3 


.30 
.31 
.32 
.33 
.34 
.35 
.36 


.36 

19.39 
19.60 
19. SI 
20.01 
20.22 
20.43 
20.64 
.37 


.37 

19.60 
19.81 
20.02 
20.22 
20.43 
20.64 
20.  So 
21.06 
.38 


be  the  mosi  satisfactory  tool  for  such  work, 
and  would  considerably  increase  the  amount 
of  work  done  by  each  man  in  a  day.  As 
there  are  thousands  of  miles  of  earth  ballasted 
track  still  remaining  to  be  ballasted  in  the 
south  and  west,  it  would  probably  pay  some 
implement  manufacturer  to  place  such  a  tool 
on  the  market. 

.^fter  track  was  skeletonized,  ballast  was 
distributed  for  track  raising  by  two  difterent 
methods,  depending  on  the  equipment  used. 
Some  of  it  was  side  dumoel  from  Hart  con- 
vertible cars  by  means  of  Lidgerwood  rapid 
unloaders  and  center  plows.  The  other  method 
employed  Rodger  center  dump  cars  and  the 
ballast  was  spread  by  Rodger  plow  cars.  When 
ballast  was  unloaded,  the  following  general 
method  of  track  raising  was  employed,  some 
minor  variations  from  it  ben:g  used  by  diff cr- 
est foremen  :  A  sight  board  or  "spot  board.' 
painted  white  with  a  black  rtripe  running  par 
allel  to  its  sides,  was  placed  level  across  the 
track  about  300  or  400  ft.  ahead  of  the  gang 
One  end  of  the  sight  board  was  supported  on 
the  top  of  a  ballast  stake  (ballast  stakes  had 
been  previously  set  by  the  railway  company 
engineers  to  the  proposed  height  of  top  of 
rail)  and  the  other  end  rested  on  top  of  a 
Btake  driven  by  the  sight  board  man  to  the 
same  height  as  the  ballast  stake.  Level  bub- 
bles placed  at  either  end  on  top  of  the  sight 
board  made  this  easy  to  do.  One  man  was 
kept  busy  attending  to  the  spot  board  and 
cleaning  out  ballast  from  between  the  ties 
near  the  rail  joints  to  provide  level,  firm  bear- 
ing places  for  the  track  jacks  on  the  sub- 
grade.  Either  two  or  four  track  jacks  were 
used  for  raising  track,  depending  on  condition 
of  track,  size  of  gang,  and  other  conditions  of 
the  work.  Faster  work  can  be  done  with  four 
jacks  if  the  gang  is  large  enough  and  it  is 
easier  on  the  jackmen.  Each  jack  was  han- 
dlefl  liy  two  men.  who  carried  it.  place-!  it,  and 
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the  remaining  ties  and  to  avoid  sags  and 
humps  in  the  work.  Extreni.e  settlement  un- 
der the  first  train  passing  over  the  work  was 
also  thereby  avoided.  Jacks  were  used  on  the 
outside  of  the  rails,  as  is  customary  for  safety 
to  trains.  Foremen  in  charge  of  the  track 
raising  part  of  the  gang  generally  used  two 
short  sighting  blocks  (whose  height  corre- 
sponded to  the  height  of  the  black  stripe  on 
the  sight  board  above  the  lower  edge  of  the 
sight  board),  one  placed  on  top  of  the  rail  at 
the  joint  being  raised  and  t'le  other  on  top  of 
the  rail  at  the  last  joint  raised.  By  sighting 
over  the  latter  block  towards  the  sight  board 
the  raising  of  the  joint  at  the  jacks  was  prop- 
erly stopped  when  the  top  of  the  block  on  that 
joint  was  in  line  between  the  top  of  tile  block 
on  the  finished  joint  and  tl.e  black  stripe  on 
the  sight  board.  Some  foremen  did  not  use 
the  sight  blocks,  but  lined  the  top  of  the  joint 
being  raised  by  sighting  from  the  top  of  a 
finished  joint  towards  the  bottom  of  the  sight 
board.  In  all  cases  the  sight  board  was  pro- 
vided with  settlement  blocks  nailed  under  its 
lower  edge  to  rest  on  the  top  of  the  ballast 
stake  and  the  opposite  support  across  the 
track.  This  provided  for  .settlement  of  the 
track  under  traffic  leaving  the  top  of  rails 
level  with  the  top  of  ballast  .stakes.  From  1 
in.  to  2  ins.  was  found  necessary  for  height 
of  settlement  blocks,  depending  on  the  condi- 
tion of  ballast,  weather,  subgrade,  etc.  Only 
one  rail  was  raised  to  proper  surface  by  means 
of  the  sight  board,  usually  the  right  hand  rail, 
looking  ahead ;  except  on  curves,  where  the 
low  rail  was  raised  first.  Ballast  stakes  were 
set  as  usual  for  low  rail.  The  other  rail  was 
raised  to  level  or  to  proper  super  elevation  by 
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raised  and  lowered  it.  Two  more  men  for 
each  jack  in  use  stayed  with  the  jacks  to 
tamp  up  one  or  more  ties  at  joints  and  centers 
to  hold  track.  After  such  ties  were  tamped 
up  they  were  given  two  or  three  blows  with  a 
heavy  sledge  to  settle  them  down  to  hold  a 
uniform  surface  needed  both  for  surfacing  in 


means  of  the  usual  le\el  board  with  notches  in 
one  end  for  outer  rail  on  curves.  All  joints 
were  surfaced  up  by  sighting  at  the  sight 
board.  Centers  and  quarters  were  raised  by 
eye. 

On  this  work  where  tie  renewals  were  being 
taken   care  of  along  with  the  ballasting  four 
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men  followed  the  jacks  pulling  spikt  «:■ 
claw  bars  from  all  ties  narked  witlp;. 
spots  on  the  rail  over  them,  and  fm 
other  ties  condemned  by  the  ballast  ins:t. 
who  spent  much  of  their  time  on  this  at 
of  the  work.  From  si.x  to  ten  men  were.-^ 
to  take  out  bad  ties  for  each  ballastin-.a 
depending  on  their  frequency  in  tlie'r? 
F>om  six  to  twelve  men  in  each  ganw 
needed  to  put  in  new  ties,  which  soi  ir 
had  to  be  carried  200  or  300  ft.  when  tl- 1 
been  poorly  distributed  or  where  an  iinp, 
ed  large  number  of  additional  bad  tifw 
condemned  by  ballast  inspectors.  Ma 
that  appeared  to  be  good  enough  for  .-)t 
year's  service  when  inspected  before  tr?  ', 
raised,  afterwards  showed  up  to  be  i  \ 
bad  condition  underneath  or  broken  uiu 
rails,  due  to  rail  cutting  or  spike  Ih 
Where  the  number  of  such  tits  was  lari  r. 
ties  often  had  to  be  trucked  on  pui  ; 
from  places  where  too  many  had  bei  1 
tributed;  also  a  second  distribution  wasoi 
times  necessary.  When  possible  the  balit 
spectors  went  over  their  respective  st: 
and  counted  the  number  ol  new  tics  :e 
between  the  successive  telegraph  poles-', 
fifth  nole  having  the  number  of  the  pri'C 
mile  post  printed  on  it  and  also  the  nurei 
that  pole,  counting  from  the  precedir  i, 
post.  This  information  was  furnished) 
road  master  for  distribution  purpose^ 
the  ties  in  the  track  were  respaced  befo  t: 
were  tamped  up.  This  was  done  by  tv  r. 
pounding  on  the  same  side  of  the  tl 
man  standing  outside  of  each  rail.  \ 
mauls  or  sledges  were  used.  Spikt  ... 
should  not  be  used,  as  they  split  up  t  • 
too  much.  Not  less  than  two  men  ani:>t 
four  or  six  men  were  needed  for  the  «!; 
spacing.  Red  or  yellow  lumber  crayi  v 
used  to  mark  the  proper  spacing  of  the  s 
the  outer  edgg  of.  one  rail  head.  Tie« 
squared  across  the  track  by  eye.  Th  ^: 
souri  Pacific  system  uses  suspended  raiJi 
placed  "square"  on  long  tangents  and  "1  !<■ 
on  curves  and  short  tangents  under  1,00  t. 
length.  The  tie  space  marks  were  plaJ 
the  rail  by  the  ballast  inspector  or  an  ai^t 
liy  means  of  a  long  narrow  wooden  sp 
gage  on  which  the  proper  spacing  was  n: 
or  marked  with  crayon.  The  gage  w  j 
one-half  as  long  as  the  rails,  viz.,  eitheio 
for  use  with  30  ft.  rails  or  16%  ft.  1  '■ 
with  33  ft.  rails.  Each  inspector  was  pi  ii 
with  one  or  more  gages  for  use  with  eatk: 
of  rail  length.  With  the  g.ige  laid  on  P 
the  right  hand  rail  and  the  rear  eii'^it 
joint,  the  person  using  the  gage  walket  Ic 
hetween  the  rails  and  marked  the  space  ai 
on  the  head  of  the  rail  opposite  the  mas 
the  gage.  The  gage  was  then  pushed lo 
the  rail  until  the  rear  end  was  oppos  I 
point  where  the  front  end  had  previousl^'t 
(which  point  was  marked  on  top  of  tlra 
and  the  space  marks  were  placed  on  t  !• 
half  of  the  rail.  This  operation  was  coi'i 
all  along  the  track,  one  mile  being  ge 'a 
kept  marked  ahead  of  the  gang.  The  ■'' 
faded  or  got  rubbed  ofT  by  the  bal  t 
placed  too  far  in  advance  of  the  gan!  ( 
short  lengths  of  rail  and  wdiere  broken  ir 
occurred  some  ingenuity  wa.?  required  i-^' 
portioning    the    distance    between    the    " 
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oin  in  those  cases  had  to  be  reduced 

r.'til    from    the    standard    spacing    in 

c  the  tie  spacing  lit  in  properly. 

V  ties  in  the  track  care  was  taken 

.    ends   of  the   ties   on   the   right 

ihe  track  when  facing  St.  Louis. 

.  ok  the  ends  of  the  ties  nearest  to 

>  of  the  road  bed  were  lined  and 

'.aced  between  the  tracks,  which 

appearance  to  the  tracks.     The 

tics  was  placed  dow-n,  thus   ni- 

'ife  to  the  ties.     New  ties  were 

soon  as  thej'  were  placed  in  the 

Uey  came  at  joints  or  where  sev- 

.'  put  in  in  succession,  in  which 

:e  spiked  for  safety  and  to  hold 

!ar  spiking  gang  of  four  to  eight 

the  tamping   gang   spiking   the 

'W  ties.     Old  ties  taken   out  of 

re  given   to   rai'chnien   who   had 

:i    the    raihvay    company    to    re- 

ties  in  payment  for  plowing  the 

guards  just  outside  of  the  right 

i,  ts  of  the  ties  outside  the  rails  were 
^^  ed  up  with  shoveis,  and  an  equal 
side  of  and  next  to  the  rails  was 
.The  space  in  the  middle  of  the  tie 
^s  left  untamped  to  prevent  center 
;'i  the  track.  About  twenty  men  un- 
it-foreman were  employed  in  tamping 
Jving  gravel  into  the  track  if  side 
J)  One  man  kept  busy  with  each  gang 
;iiter  tools.  He  was  usually  provided 
ii'itsh  car  which  carried  the  water 
;  1  all  surplus  tools.  Any  inen  work- 
1  issisted  him  in  lifting  the  car  off  of 
i<  -when  trains  had  to  pass.  One  or 
[ii  were  ne^-ded  all  the  time  to  carry 
lim  the  supply  barrel  to  the  gang, 
(lerally  was  spread  out  along  a  con- 
I  stretch  of  track.  Sutnming  up  the 
i|  losing  a  large  ballast  gang  would  be 
(  about  as  follows: 

'.'■  foreman. 

;  eman  for  raising  tracl<. 

I'eman  for  tamping  and  putting  in  ties. 

in. 

nen. 

an. 

loard  man. 

len. 

rs  witli  jaclis  for  joint  ties. 

rs  putting  ties  in  tracl<. 
I  rs  spacing  ties. 
1  rs  spilling  ties. 

rs  tamping  ties  and  handling  ballast. 
';eper  and  commissary  clerk. 

and  helpers  in  boarding  cars. 


fifteen  minutes'  time  was  needed  be- 
arrival  of  each  passenger  train  to 
a  proper  runoff  from  raised  track 
tmraised  track.  Work  on  runoffs  was 
:  started  for  freight  trains  until  they 
se  up  to  the  work,  which  frequently 
n  for  five  to  ten  minutes.  Of  course 
was  protected  by  P.agmen  in  both  di- 
also  with  slow  orders  and  slow 
itd  lanterns  placed  ?.t  each  end  of  the 
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24.00 
24.21 
24.42 
24.62 
24.83 
25.04 
25.25 
25.46 
25.68 
25.89 
26.11 
26.33 
26.54 
26.76 
26.97 
27.19 
27.41 
27.63 
27.85 
2S.07 
28.30 
28.52 
28.75 
28.97 
29.20 
29.42 
29.65 
29.88 
.58 


.58 

24  22 
24!43 
24.64 
24.84 
25.05 
25.26 
25.47 
25.68 
25.90 
26.11 
26.33 
26. ,55 
26.76 
26. 9S 
27.19 
27.41 
27.63 
27.85 
28.07 
28.29 
28.52 
28.74 
28.97 
29.19 
29.42 
29.64 
29.87 
30.10 
30.32 
.59 


.59 
24.45 
24.116 
24.87 
25.07 
25.2S 
25.49 
25.70 
25.91 
26.13 
2C.34 
26.56 
26.78 
26.99 
27.21 
27.42 
27.64 
27.86 
28.08 
28.30 
28.52 
28.75 
28.97 
29.20 
29.42 
29.65 
29.87 
30.10 
30.33 
30.55 
30.78 

.60 


.60 

.61 

24.i;< 

.30 

I'i.'Jl 

2  i.S^» 

.31 

2.'..lj 

.32 

•J'-.33 

2o.:!h 

.53 

2.")  53 

25.51 

.31 

2'.. 7! 

25. 1  2 

.35 

2"  '15 

25.9;; 

.3o 

2"i.l6 

26.11 

..-i? 

26.3,; 

.3fl 

2«.53 

26.i)7 

.39 

:*K  si^ 

26.79 

.40 

■'T  11" 

27.01 

.41 

"7  "1 

27.2*' 

.42 

27.45 

27.44 

.43 

27.67 

27.65 

.44 

27. SS 

27.S7 

.45 

2s;.io 

28.0:1 

.46 

2S.32 

28.31 

.47 

2X.54 

28.53 

.48 

2S  76 

28.75 

.49 

2S.'1S 

28.9S 

.50 

2:i.21 

29.20 

.51 

29.43 

29.43 

,5? 

29.66 

29.65 

.5.1 

2'.I.SS 

29.88 

.54 

30.11 

30.10 

.55 

30.33 

30.33 

.55 

30.56 

30.56 

.57 

30.79 

30.78 

..58 

31. Ot 

31.01 

.59 

31.24 

31.24 

.60 

31.47 

.61 

31.70 

.62 


.62 

25.14 
25.35 
25.56 
25.76 
25.1*7 
26.18 
26.39 
26.60 
26.82 
27.03 
27.25 
27.47 
27.68 
27.90 
2S.11 
2S.33 
28.55 
28.77 
2S.99 
29.21 
29.44 
29.66 
29.89 
«0.11 
30.34 
30.56 
30.79 
31.02 
31.24 
31.47 
31.70 
31.93 
32.16 
.63 


.63 
25.28 
25.59 
25.80 
26.00 
26.21 
26.42 
26.63 
26.84 
27.06 
27.27 
27.49 
27.71 
27.92 
28.14 
28.35 
28.57 
28.79 
29.01 
29.23 
29.45 
29.68 
29.90 
30.13 
30.35 
30.58 
30.80 
31.03 
31.26 
31.48 
31.71 
31.94 
32.17 
32.40 
32.64 
.64 


.64 
25.64 
25.82 
26.03 
26.23 
26.44 
26.65 
26.86 
27.07 
27.29 
27.50 
27.72 
27.94 
28.15 
28.37 
28.58 
28.80 
29.02 
29.24 
29.46 
29.68 
29.91 
30.13 
30.36 
30.58 
30.81 
31.03 
31.26 
31.49 
31.71 
31.94 
32.17 
32.40 
32.63 
32.87 
33.10 

.65 


.65 
25.8t 
26.05 
26.26 
26.46 
26.67 
26.88 
27.09 
27.30 
27.52 
27.73 
27.95 
28.17 
28.38 
28.60 
28.81 
29.03 
29.25 
29.47 
29.69 
29.91 
30.14 
30.36 
30.59 
30.81 
31.04 
31.26 
31.40 
31.72 
31.94 
32.17 
32.40 
32.63 
32.86 
33.10 
33.33 
33.56 


.30 
.31 
.32 
.33 
.34 
.35 
.36 
.37 
.38 
.39 
.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 
.50 
.51 
.52 
.53 
.54 
.55 
.56 
.57 
.58 
.59 
.60 
.61 
.62 
.63 
.64 
.65 
.66 


.66 

26.08 
26.29 
26.50 
26.70 
26.91 
27.12 
27.33 
27.64 
27.76 
27.97 
28.19 
28.41 
28.62 
28.84 
29.05 
29.27 
29.49 
29.71 
29.93 
30.15 
30.38 
30.60 
,30.83 
31.05 
31.28 
31.50 
31.73 
31.96 
32.18 
32.41 
32.64 
32.87 
33.10 
33.34 
33.57 
33.80 
34.04 
.67 


work.  .\s  soon  as  track  was  raised  on  a  few 
miles  of  the  line  engineers  set  center  stakes 
■iloiig  that  portion  of  the  work  and  the  oppor- 
tunity was  taken  to  rerun  all  curves  carefully 
and  put  spiral  or  easement  curves  at  the  ends 
of  each  curve  of  2°  or  over.  Talbot's  "Rail- 
way Transition  Spiral"  is  the  standard  spiral 
curve  in   use  on  the  Missoitri   Pacific  system. 


.67 

26.31 
26.52 
26.73 
26.93 
27.14 
27.35 
27.56 
27.77 
27.99 
28.20 
28.42 
28.64 
28.85 
29.07 
29.28 
29.50 
29.72 
29.94 
30.16 
30.'5S 
30.61 
30.83 
31.06 
31.28 
31.51 
31.73 
31.96 
32.19 
32.41 
32.64 
32.87 
33.10 
33.33 
33.57 
33.80 
34.03 
34.27 
34.50 
.68 


.68 

26.54 
26.75 
26.96 
27.16 
27.37 
27.59 
27.80 
28.01 
28.23 
28.44 
28.66 
28.88 
29.09 
29.31 
29.52 
29.74 
29.96 
30.18 
30.40 
30.62 
30.85 
31.07 
31.30 
31.52 
31.75 
31.97 
32.20 
32.43 
32.65 
32.88 
33.11 
33.31 
33.57 
33.81 
34.04 
34.27 
34.51 
34.74 
34.98 
.69 


.69 
26.78 
26.99 
27.20 
27.40 
27.61 
27.82 
28.03 
28.14 
28.46 
28.67 
28.89 
29.11 
29.32 
29.54 
29.75 
29.97 
30.19 
30.41 
30.63 
30.85 
31.08 
31.30 
31.53 
31.75 
31.98 
32.20 
32.43 
32.66 
32.88 
33.11 
33.34 
33.57 
33.  SO 
34.04 
34.27 
34.50 
34.74 
34.97 
35.21 
35.44 
.70 


.70 

27.02 
27.23 
27.44 
27.64 
27.85 
28.06 
28.27 
28.48 
28.70 
28.91 
29.13 
29.35 
29.56 
29.78 
29.99 
30.21 
30.43 
30.65 
30.87 
31.09 
31.32 
31.54 
31.77 
31.99 
32.22 
32.43 
32.66 
32.89 
33.11 
33.34 
33.51 
33.80 
34.03 
34.27 
34.50 
34.73 
34.97 
35.20 
35.44 
35.67 
35.90 


Wliere  the  center  stakes  called  for  track  to  be 
thrown  more  than  12  ins.  the  contractor  was 
paid  cost  of  throwing  all  additional  distance 
over  12  ins.  After  track  was  lined  to  center 
stakes  ballast  was  center  dumped  for  dressing 


TABLE   III. 


-FINAL  ESTIMATE,   BALLAST  APPLIED,  M.  P.  491  PLUS  10  TO  M.   P.  560.     COL- 
ORADO DIVISION,  MISSOURI  PACIFIC  RY. 


M.  P. 

491-10 

492 

493 

494 

496-S 

497 

498 

499 

507-28 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

519-10 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

639 

540 

541 

542 

543 

544 

545 

546 

547 

648 

549 

550 

551 

552 

553 

554 

555 

556 

557 

56S 

559 


to  M.  P. 

492 
493 
494 

494-1  . 
497   . 
498 
499 

499-21. 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 

518   . 
519 

519-10. 
520.  . 
521 
522 

523  •  . 
524 
525 
526 
■  527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 

552  . 
553 
554 
555 
556 
557 
558 
559 
560 


Sec.  "E- 

Over  6-in. 

Final 

;-in.  raise. 

Prisms. 

raise. 

Svvs. 

Total. 

Bridges. 

total. 

948.56 

46.23 

4.50 

0.00 

999.29 

0.00 

999.29 

1412.42 

20.10 

33.62 

0.00 

1470.14 

0.00 

1470.14 

1411.88 

67.50 

47.33 

40.00 

1566,71 

14.94 

1551.77 

48.10 

5.60 

.22 

0.00 

53,92 

0.00 

53.92 

1059.46 

6.46 

7.18 

0.00 

1073.09 

0.00 

1073.09 

1193.85 

11.28 

15.44 

0.00 

1220.57 

0.00 

1220.57 

1393.45 

6.00 

27.48 

0.00 

1426.93 

0.00 

1426.93 

895.12 

13.92 

38.78 

0.00 

947.82 

0.00 

947.82 

96.19 

2.17 

.45 

0.00 

98.81 

0.00 

98.81 

1428.18 

64.86 

3.36 

0.00 

1496.40 

0.00 

1496.40 

1396.92 

71.90 

11.41 

0.00 

1470.23 

0.00 

1470.23 

1380.89 

88.59 

0.00 

0.00 

1469.48 

4.00 

1465.48 

1384.10 

70.77 

15.07 

0.00 

1469.94 

0.00 

1469.94 

1431.12 

34.90 

20.36 

40.00 

1526.38 

10.96 

1515.42 

1434.06 

5.66 

10.83 

40.00 

1490.55 

0.00 

1490.55 

1367.53 

60.39 

9.39 

0.00 

1427.31 

0.00 

1427.31 

1411.08 

14.11 

22.48 

0.00 

1447.67 

0.00 

1447.67 

1404.94 

17.91 

17.70 

0.00 

1440.55 

3.74 

1436.81 

1396.92 

84.10 

14.58 

0.00 

1495.60 

3.74 

1491.86 

1494.10 

85.46 

33.53 

0.00 

1603.09 

3.74 

1499.35 

454.16 

34.07 

14.86 

0.00 

503.09 

0.00 

503.09 

983.30 

21.03 

19.05 

0.00 

1023.38 

7.38 

1016.00 

1403.00 

46.28 

38.18 

0.00 

1487.46 

11.76 

1475.70 

1403.20 

23.38 

43.81 

0.00 

1470.39 

11.76 

1458.63 

1405.40 

83.61 

50.74 

0.00 

1539.75 

0.00 

1539.75 

1411.30 

87-.22 

39.15 

0.00 

1537.67 

0.00 

1537.57 

1407.20 

77.80 

17.15 

0.00 

1502.50 

0.00 

1.502.50 

1412.25 

37.95 

37.30 

0.00 

1487.50 

0.00 

1487.50 

1403.50 

32.92 

82.12 

0.00 

1518.54 

0.00 

1618.54 

1405.40 

31.25 

117.08 

0.00 

1607.73 

0.00 

1607.73 

1430.90 

49.22 

58.90 

0.00 

1539.02 

0.00 

1639.02 

1399.20 

41.10 

77.52 

0.00 

1517.82 

0.00 

1570.82 

1399.59 

21.49 

47.80 

20.00 

1488.88 

0.00 

1488.88 

1402.40 

12.39 

77.72 

20.00 

1512.51 

3.74 

1508.77 

1448.40 

28.79 

49.96 

0.00 

1527.15 

0.00 

1527.15 

1406.40 

76.91 

46.08 

0.00 

1529.39 

0.00 

1529.39 

1450.40 

43.87 

89.98 

0.00 

1584.25 

0.00 

1584.JS 

1409.40 

79.36 

55.10 

0.00 

1543.86 

31.17 

1512.69 

1419.70 

32.59 

48.67 

0.00 

1500.96 

32.78 

1468.18 

1402.70 

62.84 

73.25 

0.00 

1538.79 

14.69 

1524.10 

1408.80 

74.28 

31.97 

0.00 

1515.05 

28.40 

1486. «S 

1409.04 

51.23 

52.12 

0.00 

1512.75 

7.06 

1505.6* 

1397.90 

14.46 

13.70 

0.00 

1426.06 

8.46 

1417.60 

1443.40 

70.80 

46.03 

0.00 

1560.23 

12.35 

1347.81 

1403.80 

76.76 

30.08 

40.00 

1550.63 

4.45 

1.544.11 

1406.70 

66.03 

38.42 

20.00 

1531.15 

0.00 
8.83 

1531. 1» 

1412.20 

89.48 

133.30  , 

20.60 

1654.98 

1646. l.S 

1408.10 

17.18 

20.88 

0.00 

1446.16 

4.00 

1442. U 

1410.20 

43.10 

0.00 

0.00 

1453.30 

4.01 

1449. J9 

1410.90 

82.99 

0.00 

0.00 

1493.89 

23.29 

1470.60 

1410.20 

33.62 

0.00 

40.00 

1483.82 

15,71 

146S.11 

1411.30 

31.99 

0.00 

20.00 

1463.29 

3.07 

1460. 3J 

1410.10 

35.52 

0.00 

0.00 

1445.62 

22.68 

1422. »« 

1409.80 

53.07 

16.81 

0.00 

1479.68 

0.00 

H79.6S 

1411.30 

68.03 

59.96 

0.00 

1539.29 

0.00 

15S9.Jt 

1410.28 

32.05 

76.38 

40.00 

1558.71 

0.00 

IS.'.S.Tl 

1412.95- 

33.96 

106.46 

0.00 

1553.37 

21.79' 

1531. 5J 

1411.30 

24.63 

65.88 

40.00 

1541.81 

0.00 

1541.81 

1397.90 

39.49 

60.09 

0.00 

1497.48 

36.50 

1460.98 

1412.40 

50.48 

33,08 

0.00 

1495.96 

0.00 

1495.98 

1413.20 

41.52 

24.11 

0.00 

1478.93 

27.53 

1451.40 

1411.50 

116.15 

71.84 

10.00 

1599.49 
67436.77 

0.00 

1599.49 

81869.93 

2832.89 

2353.59 

380.00 

382.53 

87054.24 

3 

4 

5 

6 

7 

8 

9 
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and  raising  any  sags  where  track  1 
more  than  provided  for  when  it'. 
raised.  Generall.v  only  part  of  theg'"', 
ly  the  most  experienced  nien,  wenf 
lining  the  track,  while  the  lemainiiL 
the  gang  either  continued  th-  skeletci, 
or  fell  hack  hehind  the  lining  gang  jP ,"* 
the  dressing  up  work.     After  dressl      li 

4s 


track   the  c"ont'ractor  trucked   any"'"'"'' 


Fig.  5. 

last  to  points  where  an  insuflicient  am, 
been  dumped  or  placed  it  ai  the  ei; 
ties  where  specified  in  the  standa' 
cross  section  "  E,"  Table  II. 

Considerable  trouble  was  cxperiend 
matter  of  bad  expansion  of  track  wle 
raised  and  just  after  raising.    FrequiK 
variety  of  temporary  reverse  curve  's 
sarily    made    in    the    track    near   a  m 
avoid   delaying   trains  after  fruitles  u, 
to  get  expanded  track  straight.     B«r( 
ting  \vork  each  night,  when  track  h 
off,  it  was  put  in  good  line  and  sur'-e 
runoffs,  and  careful  attention  was  pi 
track  in  general  on  newly  riised  secliic 
work  done  by  the  contractor's  gangs  a- 
according  to  the  instructions  of  a  relf 
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Ifaise  -. 
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'--?567- 


---45/? 


,_ "*    I   nmhi^t^^hwei  \l 

SHelefonized  i  tfoodkd 

H— -400 H^— 

[nqfCpntg 

Fig.   6 


gineer  for  each  division  and  his  1 
specters,  assistant  engineers,  and 
corps.  Most  of  the  duties  of  the  I 
spector  have  already  been  mentionei 
dition  to  careful  inspection  of  work 
of  ties  needed,  counting  of  new  tie 
placed  in  the  track  by  the  contraci 
and  looking  after  the  tie  space  m; 
had  to  see  that  proper  slow  orders 
order  signals  were  provided  for,  ar' 
extra  ties,  spikes,  and  ballast,  keep  a 
all  ballast  dumped,  prevent  improp 
and  clay  from  being  put  in  the  tracl 
that  contractor's  men  did  not  forge 
out  bad  ties  that  frequently  stuck  ir 
grade  when  track  was  raised.  The  r 
ly  pulled  the  spikes  out  of  rotten 
track  was  bekig  raised. 

Besides   their   field   duties   ballast 
had  daily  and  \veekly   force  and  pn 
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Fig.  7. 


ports  to  make  out  and  mail  two  copi 
the  resident  engineer  and  one  to  the 
assistant    engineer    at    St.    Louis, 
shows  the  daily  report  blank  tiseJ  1 
inspectors,    which    when    filled    out 
showed   where   work   was   d.3ne  and 
made,  but  also  the  labor  cost  to  the  c 
for  work  done  that  day,  causes  and 
delays,  etc.     Blank  spaces  or.  one  ed 
report   provide    for  information  aboi 
received.     Figure    3    shows    the    bl 
Weekly    Progress    Report    Blank,  y 
means  of  a  diagram  colored  accordii 
scheme    explained    at    the    top   of  tl 
showed    the    total    amount    of    each 
work  completed  during  the  month, 
shows    the    Daily    Report    Bl-mk  ma 


•ir 
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[  ti;:he  principal  assistant  engineer  and 
le  iJident  engineer  by  ballast  uispectors 
jne'it  ballast  pits.  It  showed  the  amount 
alia'  loaded,  empty  and  loaded  cars  on 
ejpty  and  loaded  tiains  arriving  and 
rti?  and  cost  of  operations  at  the  pit, 
mil'  other  desirable  information.  Figure 
,«•  he  Weekly  Force  Report  furnished 
e  tncipal  assistant  engineer  by  resident 
leei  It  furnished  complete  report  of  all 
s  .-"the  ballast  pits.     Of  course  such  a 
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-ent  in  to  St.  Louis  for  each  ballast 

V.   ation. 

■  1  ident  engineers  and  their  assistants 
)  casure  and  calculate  the  amount  of 
:  ,  ilied.  Payment  for  ballast  unloaded 
3t  iplied  was  made  on  a  car  load  uieas- 
•ni  )asis.  Payment  for  ballast  applied 
-:  •  according  to  actual  measurement 
■MM.  Considerable  time  and  much 
.   work  was  saved  in  the  calcula- 

:  ^'lume  of  ballast  applied  from  the 
rus  by  means  of  two  tables  prepared 
•a  ntrpose.  Tabic  II  was  prepared  by 
r  .-sident  Engineer  1,.  Craine  and  Table 

f  pared  by  Former  Resident  Engineer 

lyton.     The  tield   rotes  showeil    ( I ) 

n.nt  of  raise  at  each   loO   ft.   station, 

Ji  lifference  in  height  of  the  track  be- 

w  I  tier  raising,  which  information  was 

•m  profiles  of   the  track  taken   to 

;  0.01  ft.  before  and  after  raising. 

::  luierence  in  height  between  the  sub- 

aihe  center  of  the  track  and  the  sub- 

alhe  ballast  stakes  on  one  side  of  the 
a    u  corresponding   difference   on   the 

se  of  the  track.  These  differences 
ta  n  at  a  distance  -if  4..50  ft.  out  from 
li  :)ecause  ballast  stakes  were  so  set. 
5t  two  differences  were  called  H 
a  I  H  south,  and  the  field  notes  were 
r;  the  following  (Fig.  -j)  .ifter  being 
tip  for  calculation  of  volume: 
Miig  to  Fig.  1,  which  shows  the  method 
ir  skeletonizing  track,  it  will  Ije  seen 
I'iop  of  the  road  l)ed  was  made  level 
II length   of   the   ties,    8    ft.,    and    then 

■  uniformly  to  the  sides  for  drainage. 
I  as  prepared  for  obt.iining  the  volume 
IJ  in  a  100  ft.  station  in  the  triangular 

'  leath  a  horizontal  line  drawn  through 
p  f  the  8  ft.  level  portion  of  the  road 
I-  table  has  to  he  used  twice  for  each 

ition  because  H  north  generally  dif- 
•"I  H  south.     Furthermore  the   lOO-ft. 

I  prisms  is  .supposed  to  extend  -"lO  ft. 
/  from  the  actual  stations  as  marked 
^lad  bed  by  the  ballast  stakes.  This 
pjm  is  made  to  avoid  averaging  H 
f  station  HO  say  with  H  north  at  sta- 
I'and  a  similar  averaging  of  H  south, 
nod  used  in  calculating  Table  1.  or 
r;ht  be  termed  its  derivation  will  be 
I  t  before  explaining  the  way  the  table 

:lng  to  Fig.  C  (which  shows  sectional 
'■'■r  track  has  been  raised,  omitting  di- 
>  and  details  not  needed  for  derivation 
s  la  used  in  preparing  Table  1)  for  the 
"of  the  nomenclature  used,  the  follow- 
le  derivation  of  the  formula: 


r}4  length  of  tie. 

distance  from  end  of  tie  to  stake 
Fig.  6: 

!>•;/:/ ::(l+2i?+2x):.10GT 

Or)  X  (3.067)  =  (l+o^+2.r)  XH 

■iM7x~2xH=H+2RH 

r(3.067-2//)=//(14--2i?) 


(iXlOli 

Volume=f '^^ -^a  X  3.7037= 

27 
3.7037// (1 +-27?  )  = 


y 


2      (3.067-2//) 
1.8.52// (1+2/0  = 


3.0G7— 2/7 
To  illustrate  how  Table  I   was  prepared  by 
use  of  this  last  formula  for  T.  assume  raise  = 


as  shown  in  Table  I  in  vertical  column  under 
altitude  of  triangle  0.31,  on  horizontal  line  for 
raise=0.34.  This  latter  illustration  also  shows 
how  the  table,  I,  is  used  in  obtaitiing  the  vol- 
ume of  ballast  in  a  triangular  prism  of  100  ft. 
length,  average  height  at  //=^).31  ft.,  where 
average  raise=0.34  ft.  The  table  is  used  twice 
for  each  100  ft.  on  account  of  there  being  two 
prisms,  one  on  each  side  of  the  track. 

Table  II  is  simple  to  understand  and  is  used 
to  obtain  the  amount  of  ballast  above  the  hori- 
zontal line  drawn  through  the  top  of  the  8  ft. 
level  portion  of  the  road  bed.  Table  II  was 
prepared  from  the  following  calculations : 

Size  of  tie,  ti  ins.  by  8  ins.  by  8  ft.  =0.50 X 
0.67X8.00=2.680  cu.  ft.  Subtract  2  ft.  by  3 
ins.  by  6  ins.  by  8  ins.   (two  wedges)   ^^2.2.5 X 

0.7,")4  cu.  ft. 
0.50X0.67= 

1.926  cu.  ft.  per  tie. 
20  ties  2000 

XlOO  ft.= =60.6  ties  per  KiO  ft. 

33  ft.  rail.  33 

1.926X60.6=116.72  cu.  ft.  per  10(j  ft.  displaced 

by  ties. 

S  ft.  6  ins.  X  6  ins.  =   3.5  X  0.5 

t  ft.  3  ins.  X  6  ins.     (2    wedges)  =2  25  X  0.5 

5.75X0.5  =  2.875  sq.  ft.  per  lin.  ft. 
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2.875  X  100      ft.  =  287.50      cu.      ft.  =  N'olume 

above  bottom  of  ties. 
287.50—116.72   (displayed  by  ties)  =170.78  cu. 

ft.  ^6.35   cu.   yds.   ballast   above   bottom   of 

ties  per  100  ft.  station. 

The  quantities  below  bottom  of  ties  was  ob- 
tained by  averaging  end  areas,  viz. :  Assume 
0.40'  raise  at  one  end  of  a  100-ft.  station,  and 
a  60'  ft.  raise  at  tlie  other  end  of  the  station, 
then 
(8.00  +  200)    +    (10.00+0.4X2X2)    X   0.40  = 

2 
4.32  sq.  ft.,  end  area  below  bottom  of  ties  at 
end  of  100'  station,  where  raise  is  0.40  ft. 
(8.00  X  200)    +    (10.00+0.6X2X2)    X   0.60  = 


6.72  sq.  ft.,  end  area  below  bottom  of  ties  at 
end  of  100-ft.  station  where  raise  is  0.60  ft. 
4.32  +  6.72X100  =  20.44    cu.    yds.     20.44    cu. 


yds.  (below  bottom  of  ties)  +  6.35  cu.  yds.  35 
cu.  yds.  (above  bottom  of  ties)  =26.79  cu.  yds. 
=  total  volume  ballast  in  100-ft.  station  e.x- 
cept  in  prisms,  which  would  be  obtained  from 
Table  I.  Referring  to  Table  II.,  looking  in 
vertical  column  headed  0.60  on  horizontal  line 
for  0.40,  one  reads  26.79  cu.  yds.,  the  same 
amount  as  calculated  above. 

Table  No.  III.  shows  the  final  estimate  of 
ballast  applied,  M.P.491  +  10  Poles  +  oM.P. 
560.  The  volumes  shown  in  column  No.  8  are 
deducted  from  the  volumes  shown  in  column 
No.  7  to  obtain  column  No.  9.  The  final  esti- 
mate shows  that  an  average  amount  of  1,404.1 
cu.  yds.  of  ballast  were  applied  per  mile  of 
track.  At  77  cts.,  this  amounts  to  $1,081.16 
per  mile  cost  of  ballast  under  the  track.  This 
does  not  take  tie  renewals  into  account,  which 
varied  considerably  from  mile  to  mile.  Bal- 
lasting by  contract  was  continued  on  the  Col- 
orado Division  of  the  Missouri  Pacific  Sys- 
tem through  the  year  1910.  and  the  writer  be- 
lieves is  still  .going  on  on  parts  of  the  Mis- 
souri   Pacific    System. 


Estimated  Cost  of   Cable   Railways  in 
Chicago. 

Although  cable  railways  are  no  longer  built 
where  conditions  are  such  that  electric  rail- 
ways can  be  operated,  still  there  are  many 
cities  that  have  streets  so  steep  that  cable  rail- 
ways must  be  used.  Consequently  data  as  to 
the  cost  of  cable  railways  are  frequently  of 
use  to  the   estimator  or  appraiser. 

Ten  years  ago  there  were  many  miles  of 
cable  lines  in  Chicago,  which  have  since  been 
converted  to  electric  lines.  In  his  Report  on 
the  Chicago  Transportation  Problem,  in  1902, 
Mr.  Bion  J.  Arnold  appraised  the  cable  rail- 
ways of  the  Chicago  City  Ry.  Co.  and  of  the 
Chicago  Union  Traction  Co.  The  following 
estimates  are  taken  from  that  report: 

The  Chicago  City  Ry.  Co.  owned  34.75  miles 
of  single  cable  track,  and  the  cost  of  repro- 
ducing it  new  was  estimated  by  Mr.  Arnold 
to  be  as  follows  per  mile  of  single  track: 

5.095  lin.  ft.   straight  track  at  $10.70 $54,516 

185  lin.  ft.  curved  track  at  $35.00 6,475 

170  pulley  wheels  and  supports  at  So. 00..         S50 

Proportion   of   special    track   work 5,000 

Proportion  of  vault  construction 4,500 

Moving-  and    reconstructing    underground 

obstructions    7,134 

^  Total  $78,473 

10    per   cent    for    engineering,    supervision 

:md  administration 7,S4S 

Grand    total    (including    paving,    gates, 
rails,  etc. )   $S6,322 

The  total  cost  of  reproduction  new  was 
estimated  to  be  as  follows: 

34.75  miles  of  track  at  $86.323 $2,999,72G 

10.818  HP.  of  engines  in  3  stations 
(with  5,400  HP.  of  boilers  and  all  ac- 
cessories)  at  $40.00 432,720 

Winding  machinery,  tension  carriages, 
pits,    subways,    sheaves,    etc.,    at   $30 

per  HP.  of  engine  capacity 324,540 

Building,     stack    and    foundations      at 

$18  per  HP.  of  engine  capacity 194,724 

775  cable  cars   complete 930,000 

Cable  car  grips 20*720 

Total,  e.xclusive  of  real  estate $4,902,430 


Due  to  the  fact  that  this  cable  line  was  like- 
ly soon  to  be  replaced  by  an  electric  line.  Mr. 
Arnold  estimated  its  depreciation  at  73.7  per 
cent,  so  that  its  depreciated  value  was 
$1,228,972,   exclusive  of   real  estate. 

The  Chicago  Union  Traction  Co.  had  36.33 
miles  of  single  track  cable  line  whose  cost  of 
reproduction  was  estimated  to  be  the  same  as 
that  of  the  Chicago  City  Ry.  ($86,323  per 
mile),  but  it  also  had  11.27  miles  of  less  ex- 
pensive single  track  which  was  estimated  to 
cost  as  follows  per  mile: 

5,095   lin.   ft.   straight   track   at    $9.35 $47.t;38 

185  lin.  ft.  curved  track  at  $25.00 4,ii2.. 

170   pulley  wheels   at    $5.00 8ji0 

Proportion  of  special  track  work i;'9o  . 

Proportion  of  vault  construction 3.726 

Moving    and    reconstructing    underground 

obstructions    fi.OOii 

Total    $67,83!) 

10    per   cent    for    engineering,    supervision 

and  administration   6,7S4 

Grand  total   (including   paving,   etc.) $74,623 

The  total  cost  of  reproduction  new  was  es- 
timated to  be  as  follows : 

36.33   miles  cable  track  at  $86.323. $3,136,116 

11.27   miles  cable  track   at   $74.623 841,003 

15.550  HP.  of  engines  in  8  stations  (with 
.*,100  HP.  of  boilers  and  all  acces- 
sories)   at    $40.00 622,000 

Winding  machinery,   etc..   at  $40.80  per 

HP.  of  engine  capacity 634,000 

Buildings,  stack  and  foundations,  at  $17 

per  HP.  of  engine  capacity 731.000 

Lighting  plant  20,000 

299     grip     cars,     including    trucks    and 

grips   358,800 

Trailer  cars  and  other  rolling  stock 1,153.200 

Total,  exclusive  of  real  estate $7,496,120 

The  depreciation  of  the  cable  lines  was  esti- 
mated at  76.7  per  cent,  so  that  the  depreciated 
value   was   only  $1,746,749,  exclusive   of   land. 


Cost  of  Repairs  to  Freight  Cars. 

The  average  cost  per  car  mile  for  actual  re- 
pairs to  freight  cars  on  eleven  western  rail- 
ways was  06  cents  during  the  year  1911.  The 
detailed  figures,  abstracted  from  an  article  in 
The  Railway  and  Engineering  Review,  are 
shown  in  the  accompanying  table.  The  repair 
costs  do  not  include  renewals  and  deprecia- 
tion and  are  therefore  different  from  those 
reported  to  the  Interstate  Commerce  Com- 
mission as  cost  of  maintenance. 

The  average  age  of  freight  cars  in  service 
in  1911  was  9.9  years ;  the  average  life  of  a 
car,  omitting  wrecked  cars,  is  21.24  years ; 
during  its  life  it  is  repaired,  on  an  average, 
once  a  month ;  the  average  repair  cost  each 
time  is  $6.26;  during  the  life  of  a  car  its  re- 
pairs average  about  $1,600,  or  twice  its  original 
cost. 

If  the  average  repairs  co.st  twice  the  orig- 
inal cost  and  die  life  is  taken  at  21  years, 
then  three  times  the  cost  of  the  car  is  ex- 
pended in  21  years  or  the  freight  car  equip- 
ment must  be  entirely  renew-ed  once  in  seven 

years. 

Cost  of 

actual  repairs.  Av.  times  Av.  cost 

Av.            Av.  per  each  car  per  time 

Year,  per  car.  car  mile,  repaired,  repaired. 
C.  B.  &  Q.— 

1911...    $  59.16              O.SOSc  10.1  $  5.86 

1910...       70.33              0.570  10.6  6.64 

1909...       64.85            0.575  10.4  6.21 

O.   &  N.  W.— 

1911...       47.90  0.561  13.4  3.62 

1910...        42.30  0.511  12. S  3.29 

1909...        39.56  0.485  10.7  3.72 

C.  R.  I.  &  P.— 

1911...  74.77  0.67  17. S  4.20 

1910...  75.65  0.67  16.1  4.53 

1909...  64.85  0.640  14.7  4.41 

Col.  &  Soc— 

1911...  67.10  1.10  7.1  9.45 

1910...  94.54  1.179  10.2  9.27 

1909...  99.93  1-548  7.1  14.16 

Gt.  N.— 

1911...  40.62  0.507  10.3  3.96 

1910...  43.16  0.49  10.3  4.21 

1909...  35.97  0.432  4.4  7.65 

Wabash — 

1911...  71.44  0..50  18.5  3. 86 

1910...  65.21  0.517  15.6  4.17 

1909...  53.01  0.473  13.7  3.SS 

C.   M.  &  St.  P.— 

1911...  68.22  0.619  9.2  7.40 

1910...  61.33  0.576  9.0  7.76 

1909...  50.62  0.529  7.3  6.94 

N.  P.— 

-a911...  53.4G  0.66  13.S  3.86 

1910...  56.60  0.62  11.8  4  78 

1909...  41.77  0.460  10.5  5.S5 


i.  c— 

1911...        91.99 

0.907 

1116 

1910...      134.01 

1.417 

11.01 

1909...      104.71 

1.182 

10.1 

A.,  T.  &  S.  F.— 

1911...       61.53 

0.574 

1910...        81.24 

0.669 

161 

1909...       90.72 

0.837 

13.9 

U.  P.— 

1911 

« 

1910...      100.83 

0.50.: 

, 

1909...      102.98 

0.552 

• 

Averages — 

1911 

.6606 

A 

1910 

.7021 
.7011 

■en. 

1909 

"Figures    not   gii 

vAiiout  12  times 

per  year 

(once  a  i 

+$6.26  each   time 

U2. 
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Storm  King  Tunneling  RecorcJ.— L  ,jd 

nel  at  Storm  Kmg,   which  carries  l\i,iJl 
the  CatskiU  Aqueduct  under  the  Hudn  RV 
er,    IS   some  1,100   ft.   below   water  k.| 
difficulties    were    encountered    which  t 
work    from    comparison    with    speed  « 
made  in  other  tunnels.     Several  metli.- 
employed  for  carrying  out  the  work,  t 'si 
being  under  contract  for  a  portion  of  -v 
and  under  day  labor  for  the  balance.  I't 
when  200  ft.  of  the  tunnel  had  been  iv' 
contract  for  the  balance  of  the  work  v  j 
to   the  T.   A.   Gillespie   Co.     From  tt 
until  Jan.  30,  1912,  when  the  tuiuiel  w  k 
through  over  2,500   ft.  of  tunnel  werdi 
from   the   east   shaft   or   an   average  ■ 
■360  ft.   a  month.     From  the  west  sh: 
ft.   were   driven   at   an   average  of  i  : 
month.     The  tunnel  is  cut  in  a  circulasei 
17   ft.   in  (iiameter  through  hard  grae. 
is   now   being  lined   with  concrete  vvlb 
leave  it   14  ft.  6  ins.  in  diameter.     T 
will  be  completed  in  about  one  yea: 


Gatun  Spillway  Closed. — Ko  v:i; 
now  flowing  through  the  spillway  cG 
Dam  and  the  Gatun  Lake  is  slowly  ris;. 
rangements  have  been  made,  how«r 
means  of  under  sluices  at  elevation -|-} 
to  allow  a  discharge  if  it  should  bejf- 
to  keep  the  water  from  rising  abt 
specified  level.  Since  the  abandonmeioi 
old  main  line  of  the  Panama  railroad.u. 
villages  -on  it  between  Gatun  and  irj 
no  construction  work  in  the  Gatun  Le 
would  be  interfered  with  unless  X)  v 
should  rise  to  a  height  of  30  feet  avc 
level.  The  surface  of  Gatun  Lake  waa; 
vation  16.2  feet  on  Saturday,  MarcH. 
the  height  of  the  Chagres  River  ai  ?. 
16.2  feet.  Under  the  prevailing  o. 
flow,  the  lake  is  rising  at  the  rate  .ji  ,■ 
day,  with  a  differential  of  decreaseiii 
extensions  of  the  area  aft'ected  as  ; 
spreads. 


Steam  Shovel  Record. — On  Mar.  :■. 

ton    Buc\  rus.  shovel    working   in  the  it 
cut  at   Panama,   loaded  283   10-yar ! 
dump  cars  in   a  working  day  of  c  - 
a  total  of  2.830  yards  of  earth  ex-:, 
ing  that  period.     During  this  time.  ■ 
was  actually  at  work  six  hours  and  -j'.'  ;i 
was  waiting  for  cars  50  minutes,  and  :2 
dipper  15  minutes.     It  has  a  dipper  co 
capacity.     This  is  the  greatest  amouir  t 
terial  excavated  by  a  70-ton  shovel  in  ic 
in  the  Canal  proper  since  the  conimici 
of  work. 


If  water  is  encountered  in  shaft  in 
amounting  to  less  than  l.-juO  gal.  i 
says  Echo  des  Mines,  it  will' pay  to  fc » 
ordinary  pumping  system  in  sinking.  !' 
ever,  the  amount  of  water  is  3.i""'  '■ 
more  it  will  pay  to  use  the  freezi:  ,  • 
For  amounts  between  1.500  and  8,UU"  > 
min.  the  choice  depends  more  or  k  r 
local  conditions.  The  cost  of  sinking:'' 
18  ft.  chain  shafts  is  estimated  at  $8i"' 
300  feet:  $140,000  for  600  ft.  and$2o(".i 
120  ft.,  including  cost  of  refrigeration  21 


Civil    Service    Examinations.— 7'"" 

S.tates  Civil  Service  Commission  will  k 
examination  on  April  24-25.  1912,  fori  f 
tion  of  junior  chemist  in  the  Bureau  0  h 
at  Pittsburgh,  and  at  Washington,  D. 
position  pays  from  $1,080  to  S1.380  permum- 


NEWS 


'K^J 


TION 


(torial  Comment— Personals— Society  Meetings— Trade  Notes— Catalog  Reviews- 
Contract  News,   Embracing  Bids  Asked,  Work  Projected,  Contracts  Let  and 
Contract  Prices  on  All  Classes  of  Civil  Engineering  Construction  Work. 


jn   ynimeiit:  The  Doings  oi  the  Week 
>v    Engineers'    Club — Revised    Esti- 
■    Panama — Hod  Carriers'   Logic...  39 
■(invention  of  the  National  As- 


sociatiur.  of  Cem»-ni  I'si  r.^ -lu 

Personals    4(, 

Railroad,s.    Steam   and   Kleitric HI 

Roads.   Streets  and   Pavements 4t; 


BrldKCS.   Steel  and  Concrete oO 

Irrigation.   Drainage.   Licenses  and  Canals...   53 

Water  Works   54 

Sewerage  and  Garbage  Disposal 56 


«  oings 
)fhe 


Contracts  for  two  oi   the 
three  big  railroad  construc- 
tion   jobs,    on    which    bids 
were  taken  the  lirst  part  of 
the'  month,   have  now   been 
awarded.      The    Chicago    & 
Northwestern  Ry.,  as  noted 
-lie,  awarded  the  grading  contract 
;'eoria  line  to  Winston  Bros.,  of 
Minn.,  and  the  masonry  contract 
.   White   Construction   Co..   Chi- 
vlaware.  Lacl<awann;i  &  Western 
■;  .irdcd  the  contracts  for  its  pro- 
of line  west  of  Scranton.  Pa.,  to 
Waltz  &  Reese,  Stanhope.  X. 
Burke.  Connell   Bids..   Scranton, 
McFarlin  &  Burke,  90   West  St., 
:ty;  D.  W.  Flickwir.  Terry  Bldg., 
:  W.  H.  Gahagan,  189  Montague 
X.  v.:  James  A.  Hart  Co..  •251! 
.  t  w  York  Citv  :   Reiter.   Curtis  & 
Bldg..  Philadelphia.  Pa.;   P.  Mc- 
\ortli  32d  St.,   Philadelphia,   Pa.; 
Contracting  Co..  Scofield  Bldg., 
and  .\.  M.  Talbot  Co.,  1  Madi- 
A   York  Citv.     This  D.,  L.  &  W. 
<  one  of  the  largest  contracts  let 
ar.    As  to  the  third  construction 
Grand  Trunk  Ry.  line  in  Massa- 
■lefniite   action   toward    awarding 
■   been  taken  at  this  writing, 
lile  number  of  railroad-construc- 
-  have  been  let   during  the   nast 
d.  among   them  being  the   following: 
.  lA-ans.   .Aurora.   111.,    for   constructing 
'  electric  line  of  the  Illinois  Cen- 
twccn  Lisbon.  111.,  and  Wedron  : 
rt.   Philadelphia.   Pa.,  and  Henry 
.ttery   PI..    Xew   York    City,    for 
two    large    reinforced     concrete 
aver  the  Bush  and  Gunpowder  Rivers, 
!1  Havre  de  Grace  and  Baltimore,  Md.. 
ei'hiladelphia,  Baltimore  &  Washington 
;  tibsidiary  company  of  the  Pennsylva- 
.1.. :   Hugh   Nawn    Contracting   Co..   82 
ij't..  Roxhury   District.   Boston,    Mass., 
1..   tor  constructing   Sec.     1     of     the 
-iibway  at  Boston  for  the  Boston 
iniission:    H.    E.    Culbertson    Co., 
ai.   O..   for  about   6  tniles   of   second- 
al  grade  reduction  work  for  the  eleva- 
i1:he  tracks  of  the   Pitt.sburgh.   Cinoin- 
Il:ago  &  St.  Louis  Ry.,  through  Piqua, 
i^L'tah  Construction  Co..  Ogden,  L'tah, 
1^  meting  the  St.  John  &  Oohir  R.  R., 
'-mile  line  extending  from  St.  Johns, 
Ophir :  the  Miller  Construction   Lo.. 
liven.   Pa.,    for   grading   and    masonry 
i   a  0-mile  extension   of  the  Jackson- 
!ljie  line   of  the   Buffalo.    Rochester  & 
R.   R.   in    Indiana    Countv.    Peiisvl- 


way   of    drainage    work   the    largest 

of  the  past   few  days  appears  to  be 

awarded   to  the   Canal    Construction 

hicago.  Ill,  and  to  Forestal  &  Feyen. 

Minn.    The  former  contract  amounts 

$106,000   and   calls    for   1,665,000   cu. 

xcavation  for  the  Dead  Timber  Drain - 

trict     in    Arkansas.     The   Forestal  & 

ontract    requires    about    1,890.000    cu. 

excavation  for  Drainage  District  X'o. 

ena  Vista  County.  Iowa. 

f  the  larger  government  contracts  on 

ds  have  been   opened   the   past   week 

constructing  West  Canal.   Sec.  2.  at 


Sault  Ste.  Marie.  Mich.  The  ^L1cArthur  Bros. 
Co.,  Fisher  Bldg.,  Chicago,  111.,  at  $670,170. 
was  the  low  bidder  on  this  work.  The  work 
calls  for  about  ooo.OOO  cu.  yds.  of  excavation, 
chiefly  in   Potsdam  sandstone. 

The  Board  of  Water  Supply  of  Xew  York 
City  is  calling  for  bids  on  another  good  sized 
contract  in  connection  with  the  Catskill  aque- 
duct work.  This  contract  calls  lor  the  con- 
struction of  the  Wallkill  blow-off,  including 
about  7,000  ft.  of  concrete  conduit  7  ft.  inside 
diameter,  about  8(i  ft.  of  cut-and-cover  aque- 
duct, a  blow-off  chamber,  and  necessary  cast- 
ings for  valve  and  aqueduct  connections. 

The  largest  piece  of  work  in  the  way  of  irri- 
gation development  on  which  bids  have  been 
asked  the  past  week  appears  to  be  the  one 
for  the  construction  of  the  earth,  dam  and 
works  on  the  North  Platte  project  of  the  C  S. 
Reclamation  Service.  Bids  on  this  work 
opened  on  Feb.  29  were  rejected  and  new  bids 
are  now  being  called  for  until  .Xpril  "22.  This 
work  involves  the  handling  of  about  840,000 
cu.  yds.  of  material,  of  which  630.000  cu.  yds. 
is  earth  fill,  157,000  cu.  yds.  gravelly  material. 
14,000  cu.  yds.  unscreened  gravel,  11,500  cu. 
yds.  screened  gravel,  and  14,000  cu.  yds.  con- 
crete. 

Bids  on  a  good  sized  sewer  job  at  Roches- 
ter, X.  Y.,  were  opened  last  week,  the  probable 
contractor  for  the  work  being  the  T.  A.  Gilles- 
pie Co.,  New  York  City,  at  $265,'254.  This 
work  consists  in  furnishing  and  laying  about 
9,300  ft.  of  66-in.  pipe  for  the  discharge  of  the 
effluent  from  the  disposal  works,  into  deep 
water  in  Lake  Ontario,  .\bout  '2.30it  ft.  will 
be  laid  in  open  trench,  and  the  remainder  will 
be  submerged  .ir  1  ':■  '  in  a  dredged  trench. 


Societies      of      Engineers 

are   formed  usually  for  the 

A   New  purpose  of  advancing  engi- 

Engineers'       neers'  knowledge  and  prac- 


Club. 


tice.  etc.  etc.,  etc.  Out  in 
Idaho  an  organization  -  of 
engineers  has  been  effected 
which  has  for  its  primary  purpose  something 
entirely  different.  In  brief,  its  object  is  matri- 
mony. Seven  young  engineers  connected  'vvith 
an  irrigation  project  in  Idaho  have  organized 
a  bachelors'  club  for  the  purpose  of  receiving 
proposals  from  lonely  leap  year  maidens.  .Ac- 
cording to  the  statement  of  one  member  of 
the  club,  all  of  the  bachelors  will  have  an 
equal  chance  to  obtain  a  wife  from  among 
those  who  enter  into  correspondence  with  the 
club.  When  a  letter  is  received  from  an  anx- 
ious bachelor  girl  gach  member  of  the  bache- 
lors' club  will  be  entitled  to  send  his  photo- 
graph, accompanied  by  a  letter  telling  of  his 
qualifications,  to  the  girl,  and  it  is  expected 
that  she  will  choose  the  one  she  wants. 


.\    correspondent    in    the 
Bulletin      of     the     General 
T}^„;^i,A  Contractors'  .Association  of 

Revised  ^^^.    y^^^    ^itv    has    "his 

Estimate.  |,a(  j„  the  ring"  on  a  new- 
candidate  for  the  honor  of 
being  the  first  to  apply  sci- 
entific management.  In  support  of  his  candi- 
date he  gives  the  following  quotation  from 
Irving's  Life  of  George  Washington:  "Four 
of  his  negroes  emploved  as  carpenters  were 
hewing   and   shaping  timber      It   appeared   to 
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him  in  noticing  the  amount  of  work  accom- 
plished between  two  mornings,  that  they  loi- 
tered at  their  labor.  Sitting  down  quietly,  he 
timed  their  operations,  how  long  it  took  them 
to  get  their  cross-cut  saw  and  other  imple- 
ments ready ;  how  long  to  clear  away  the 
branches  from  the  trunk  of  a  fallen  tree  ;  how 
long  to  hew  and  saw  it ;  what  time  was  spent 
in  considering  and  consulting ;  and  after  all, 
how  much  work  was  effected  during  the  time 
he  looked  on."  The  quotation  was  taken  from 
an  entry  in  Washington's  diary.  It  looks 
from  this  as  though  it  would  be  necessary  to 
revise  the  time-honored  estimate  of  Washing- 
ton :  "First  in  war,  first  in  peace,  and  last  in 
the  American  League,  by  the  addition  of  an- 
other first. 


At 
Panama. 


It  has  been  a  long  time 
^ince  anything  exciting 
has  happened  to  the  big 
ditch  at  Panama.  So 
long,  in  fact,  that  it  would 
seem  that  the  newspaper 
correspondents  in  whose 
fertile  minds  most  of  the  disasters  of  the  past 
have  had  their  beginnings  and  ends,  had  gone 
to  other  fields.  Some  of  these  correspondents, 
however,  are  still  at  their  posts,  as  is  shown 
by  press  dispatches  of  the  past  week.  Accord- 
ing to  these  dispatches  clouds  of  steam  and 
blue  smoke  have  been  rising  from  the  excava- 
tion in  the  bottom  of  the  Culebra  cut,  and 
every  drill  hole  in  the  affected  area  is  tested 
with  a  thermometer  before  dynamite  is  put  in 
to  prevent  a  premature  explosion.  Nothing 
less  than  a  sleeping  volcano,  dormant  for  cen- 
turies, lies  underneath  the  cut  and  is  threaten- 
ing the  safety  of  the  canal.  To  be  sure,  the 
geologist  of  the  Canal  Commission  declares 
that  tbe  smoke  is  due  only  to  the  oxidation  of 
pyrites  and  has  no  volcanic  significance.  But 
then  he  is  only  a  scientist,  and  where  there  is 
smoke  and  steam  there  must  be  a  volcano^ — 
or  else  there  will  be  no  "copy''  for  a  news 
storv. 


Hod 

Carriers' 

Logic. 


Union  hod  carriers  in  a 
Massachusetts  citv-  have 
gone  on  strike  because  they 
were  compelled  to  carry 
building  material  in  wheel- 
harrows  instead  of  hods. 
The  cause  of  the  dissatis- 
faction is  said  to  be  due  to  the  alleged  vio- 
lation of  the  clause  in  the  working  agreement 
of  the  union  to  the  effect  that  material  for 
construction  shall  be  brought  in  hods  to  the 
elevators  where  it  is  hoisted  by  machinery  to 
the  masons.  The  insertion  of  a  hod  carrying 
clause  in  a  union  working  agreement  is  noth- 
ing more  than  an  imposition  on  a  contractor. 
It  is  just  as  easy  on  the  workman  to  transport 
Iiricks  with  a  wheelbarrow  as  it  is  with  a  hod. 
Were  it  not  for  the  height  of  present-day 
buildings  the  hod  carriers  would  insist  on 
using  ladders  for  carrying  up  materials  instead 
of  bv  means  of  hoists. 


Bond  issues  aggregating  $8,725,000  have  been 
authorized  by  the  voters  of  Seattle,  Wash.  The 
largest  proposition  was  $7,000,000  port  l)onds 
for  construction  of  the  harbor  island  termin- 
als, similar  to  the  Bush  terminals  at  Brook- 
Ivn.  X.  Y..  and  to  be  leased  to  a  syndicate  of 
New   York   and    Seattle   capitalists. 
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The  Annual  Convention  of  the  Nation- 
al Association  of  Cement  Users. 

The  eiglith  annual  convention  oi  ihe  Xa- 
tional  Association  of  Cement  Users  was  held 
in  Kansas  City,  Missouri,  .March  ll-lti.  The 
convention  was  well  attended  and  interest  in 
the  business  of  the  convention  was  well  sus- 
tained  from   day  to   day. 

The  convention  was  upened  formally  on 
Monday  e\ening  with  the  usual  addresses  of 
welcome  and  response.  Dr.  Walter  M.  Cross, 
City  Chemist  of  ls.ansas  City,  read  a  paper 
describing  the  apparatus  used  in  applying  the 
hypochlorite  process  to  the  city's  water  sup- 
ply. The  mechanical  features  of  the  plant 
were  described  and  important  structural  fea- 
tures  were  pointed  out. 

There  were  two  sessions  on  Tuesday, 
Thursday  and  Saturday,  and  three  on  Wed- 
nesday. Several  papers  were  not  presented 
at  the  times  announced  in  the  program,  ow- 
ing to  the  inability  of  some  of  the  authors  to 
be  present  on  time.  Two  or  three  papers 
scheduled  were  not  presented  at  the  conven- 
tion, but  will  appear  later  in  the  published 
proceedings  of  the  association.  In  general, 
the  papers  were  presented  as  announced,  and 
many  of  them  were  of  a  high  order  of  merit. 

The  session  on  Tuesday  forenoon  was  de- 
voted to  the  consideration  of  aggregates  for 
concrete  and  to  committee  reports.  Mr.  W. 
M.  Kinney,  assistant  inspecting  engineer  of 
the  Universal  Portland  Cement  Company, 
presented  a  paper  entitled,  "Discussion  on 
Aggregates  for  Concrete."  This  paper  and 
the  discussion  of  it,  emphasized  the  need  for 
a  more  general  appreciation  of  the  import- 
ance of  good  quality  in  the  inert  material 
employed  in  making  concrete.  Too  much  at- 
tention has  been  paid  to  cement  testing,  com- 
paratively speaking,  and  not  enough  attention 
has  been  paid  to  the  quality  of  sand  em- 
ployed. It  w-as  remarked  that  the  quality  of 
the  sand  is  even  more  important  than  the 
strength  of  the  cement.  Any  standard  brand 
of  the  latter  is  pretty  sure  to  be  satisfactory, 
while  the  belief  that  almost  any  sand  will 
do  has  led  to  many  failures  which  have  been 
charged  against  poor  cement  and  workman- 
ship. It  was  also  pointed  out  that  a  1  :2 :4 
concrete,  for  example,  is  a  substance  of  very 
variable  strength,  depending  on  the  stone  and 
sand  used  quite  as  much  as  on  the  cement. 

The  annual  address  of  President  Humphrey 
was  e.xtremely  interesting,  as  showing  the 
development  of  the  application  of  concrete 
in  Europe.  He  stated  that  much  progress  is 
being  made  in  the  construction  of  concrete 
structures  in  Europe,  and  that,  too,  in  spite 
of  the  severe  handicap  imposed  in  some  coun- 
tries by  stringent  building  regulations.  This 
is  especially  true  in  England,  where  building 
commissions  are  ultra-conservative.  On  the 
continent  there  is  great  boldness  in  the  de- 
sign, notably  so  in  France,  and  especially  so 
in  Austria.  The  latter  country  leads  the  world 
in  skill  in  the  application  of  concrete  to  struc- 
tures of  all  kinds.  Very  beautiful  ornamental 
effects  are  secured  by  means  of  panelling, 
recessing,  etc.  The  structures  are  light  and 
graceful  in  mass  and  outline,  as  shown  by 
numerous   lantern  slides. 

Elevating  machinery  is  not  used  in  Austria 
in  building  concrete  buildings.  The  heighth 
of  such  buildings  is  limited  by  law-  to  five  or 
six  stories  at  the  most.  Men  and  women 
carry  the  concrete  in  tubs,  placed  upon  their 
heads,  up  winding  inclined  platforms.  Many 
women  are  employed  on  this  work,  some  be- 
ing paid  as  little  as  12  cents  a  day  for  their 
work. 

Round  timbers  are  used  w-herever  possible 
in  form  work.  Forms  are  tied  together  with 
strings,  because  nails  are  so  expensive.  This 
also  saves  the  lumber,  which  is  used  over  and 
over  again. 

Reinforced  concrete  railroad  ties  are  used 
extensively  in  Italy,  where  wood  ties  are  very 
expensive.  About  300,000  are  in  use  at  the 
present  time  and  over  1,000,000  more  are  be- 
ing made.  The  locomotives  are  much  lighter 
on  Italian  railways  than  are  our  locomotives 
in  America,  so  concrete  ties  are  more  applic- 


able there  than  here.  A  wood  block  is  im- 
bedded in  the  tie  and  the  rail  is  fastened  down 
by  means  of  a  screw-  which  is  turned  into  the 
wood.  The  life  of  these  ties  is  as  high  as 
seven  years  on  tangent  track.  On  curves,  the 
life  of  ties  never  exceeds  two  years  and  rare- 
ly exceeds  three  months.  The  ties  fail,  from 
impact,  just  inside  the  rails,  although  many 
efforts  have  been  made  to  cushion  the  base  of 
the  rail  at  the  tie.  Concrete  pipe  is  made  in 
all  lengths  up  to  12  feet,  and  even  in  excess 
of  this  in  some  cases.  Poles  and  posts  of  all 
kinds  are  made  of  reinforced  concrete. 

An  interesting  paper  was  presented  by  F.  J. 
Morse,  of  the  Heath  &  Milligan  Mfg.  Co.,  of 
Chicago,  on  "Cement  Coatings  in  Color." 
These  coatings  were  not  offered  as  a  substi- 
tute for  good  concrete,  but  as  a  corrective 
surface  treatment  to  be  applied  to  cracked  and 
excessively  porous  concrete.  Based  on  the 
Chicago  labor  scale,  these  coatings  may  be 
applied  at  the  following  unit  prices  per  100 
square  feet  of  surface  area :  On  stucco  or 
pebble  dash,  $2.S0  for  the  first  coat  and  $2 
for  the  second;  on  sand  finish,  $2  for  the  first 
coat  and  $1.50  for  the  second  coat ;  and  on 
cement  floors,  $1.75  and  $1.25  for  the  first  and 
second  coats,  respectively. 

Wednesday  .forenoon,  tests  on  reinforced 
concrete  buildings  under  load  were  described 
by  Prof.  Talbot  and  Mr.  Slater,  of  the  Uni- 
versity of  Illinois.  The  method  of  making  the 
tests  were  described  in  detail.  Not  enough 
data  of  this  character  have  been  collected  on 
which  to  base  general  conclusions,  but  the 
points  on  which  additional  information  is 
needed  are  recognized  clearly  and  the  scope 
of  future  tests  is  thereby  prescribed.  Papers 
were  presented  on  the  design  of  concerte  flat 
slabs. 

Mr.  James  L.  Darnell  presented  a  paper  on 
the  "Present  Status  of  Unit  Construction." 
Numerous  view-s  of  buildings  under  construc- 
tion by  this  method  were  shown.  .A  paper 
emphasizing  the  necessity  of  field  tests  for 
concrete,  prepared  by  Fritz  E.  Von  Emperger, 
of  Vienna,  Austria,  was  translated  and  read 
by  Secretary  Krauss,  of  the  association. 

A.  O.  Cunningham,  chief  engineer  of  the 
Wabash  railroad,  described  the  use  of  con- 
crete on  that  raihvay  system.  Various  stand- 
ard abutments,  arch  and  girder  bridges  and 
culverts    were    shown   by   the   lantern. 

The  suitability  of  concrete  for  gas  holder 
tanks  was  considered  in  a  paper  prepared  by 
H.  W.  Alrich,  engineer  of  the  Consolidated 
Gas  Co.,  of  New  York  City.  Mr.  Alrich  coii- 
siders  steel  preferable  to  concrete  for  this 
purpose.  Steel  costs  less,  as  a  rule,  and  steel 
gas  holders  are  built  in  less  time  than  con- 
crete holders. 

Mr.  E.  Lee  Heidenreich,  of  Kansas  City, 
read  a  paper  on  the  design  of  concrete  grain 
elevators.  Formulas  to  govern  the  design 
of  these  structures  were  given.  A  very  ex- 
tensive application  of  reinforced  concrete  for 
this  purpose  w-as  predicted  by  Mr.  Heiden- 
reich. 

W.  S.  Gearhart.  state  highway  engineer  of 
Kansas,  showed  views  of  types  of  good  and 
bad  highway  bridges  now  in  use  in  Kansas. 
The  application  of  concrete  to  structures  for 
this  purpose  was  highly  commended. 

The  session  of  Thursday  evening  was  de- 
voted to  the  consideration  of  the  good  roads 
problem  and  to  concrete  pavements.  Mr.  F. 
P.  Wilson,  city  engineer  of  Mason  City,  Iowa, 
and  Mr.  E.  W.  Groves,  city  engineer  of  Ann 
.•\rbor,  Mich.,  presented  papers  detailing 
their  experience  with  concrete  pavements. 
Both  are  enthusiastic  about  pavements  of  this 
type.  Mr.  Wilson  gave  the  specifications 
which  he  has  prepared  to  govern  the  construc- 
tion of  concrete  pavements  in  Mason  City. 

Mr.  Gustave  Kaufman,  chief  engineer  of  the 
Wilson  &  Baillie  Mfg.  Co..  of  Brooklyn,  N. 
Y.,  prepared  a  paper  on  the  advantages  and 
durability  of  cement  sewer  pipe,  based  on  the 
application  of  this  material  in  sew-er  building 
in  Brooklyn.  Brooklyn  has  400  miles  of  ce- 
ment sew-ers,  some  of  which  are  -50  years  old. 
.\  very  grood  paper  on  "The  Manufacture 
and   Use   of   Concrete   Drain   Tile."   was    pre- 
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seiitcd  by  C.  E.  Sims,  secretary  of 
state  Cement  Tile  Manufacturers'  .• 
Mr.  Sims  spoke  of  the  careless,  ig 
haphazard  methods  emloyed  in  th(C 
ture  of  cement  drain  tile  in  the  ear  y,-, 
the  industry.  He  said  it  w-as  sur|.i'ino 
the  public  did  not  lose  confidence  Ith' 
terial  in  the  years  wdien  it  was  usilso 
lessly.  1 

Mr.  L.  J.  Hotchkiss,  assistant  blee 
neer  of  the  C,  B.  &  Q.  R.  R..  read  [pa,, 
"Concrete  Fence  Posts."  The  apftj;. 
posts  of  this  character  to  railroad[crk 
considered.  The  plant  for  the  irjut, 
of  these  posts  on  the  Burlington 'as 
trated  and  the  details  of  desigilai, 
process  of  manufacture  were  illusatri 
described.  The  plant  described  tuiioi 
posts  in  ten  hours,  at  an  average  co'oi 
15  cents  each.  The  posts  are  4rici 
diameter  at  the  top  and  5  inches  at  e 
and  are  7  feet  long.  The  reinforciie; 
the  method  of  fastening  the  wire  Itl 
were   clearly  shown  by,  the   lanten 

Several  other  really  good  papers -e- 
sented    which    cannot   be    mentione  h 
account  of  limitations  of  space.    T   ■ 
tion,  as  a  whole,  demands  very  fav-  : 
ment. 

Several    very    important    committ 
were    received   as     information   amw 
voted  on  by  letter  ballot,  following  f  c 
tion.     The  association  is  making  a  D5 
mendable    effort    to    standardize   spili 
governing    all    classes    of    concrete » 
tion.     It  is  a  moral  certainty  that  tse 
fications  ultimately  will  be  used  byhi 
majority-    of    engineers    and    archi:t 
practically  all   cement  users   will  bejo 
by  them.     Consequently,  cement  US5 
co-operate  through  the  medium  of  li^ 
ciation.    to    get    these    standard    sp  li 
adopted  and  perfected  as  expeditiou' : 
sible.  The  educational  w-ork  being  dee 
association  is  excellent.    The  great  n 
association  seems  to  be  to  ascertain  ic 
mate  and   proper   use  of   cement,     fit 
of    scientific    research    pervaded    tl,  ; 
City  convention.  The  problems  con;:r 
the    whole,    were    problems      involnt 
economies    of   construction    materia 
was    no    disposition    shown    to   den  I 
other  construction  materials  have  tl  r 
mate  fields  of  application. 


PERSONALS. 

Mr.  David  D.  Drummond,  Vice-Preflenti 
General  Manager  of  the  Chicago  Poland  i 
ment  Co.  for  the  past  13  years,  dii  in  C 
cago  on  March  8,   1912.    Mr.  Driimii;' 
born  in  Scotland,  but  had  lived  in  i: 
try  since  boyhood.     For  the  past  fe\vcj.! 
had   experienced   very  indifferent  hith. 
is  survived  by  a  w'idow  and  three  ss. 

Mr.  W.  \y.' Chaffin,  engineer  of  trk 
tion  of  the  Pennsylvania'  R.  R.  at  Fo  " 
Ind..  has  become  assistant  city  enj.i 
Ft.  Wayne. 

Mr.   S.   C.   Dunlop,   formerly  assisrr 
neer  in  charge  of  sewer  constructic  • 
city  of  Charleston,  S.  C.  has  resign  i  : 
the  engineering  staff  of  the  Lehigh  .alley 
R.  at  Geneva.  N.  Y. 

Mr.  H.  M.  Stew-ard  has  been  appoit 
engineer  of  maintenance  of  w-ay  of  l  ' 
Elevated  Rv. 

■  Mr.  B.  P.  Tilden.  formerly  constrtiiw 
gineer  on  the  Great  Northern  Ry  '' 
several  years  on  raihvay  constructio  : 
ida,  died  recently  in  Bismarck,  N.  E  : 
been  serving  there  recently  as  count;  ' 
of   Burleigh  countv. 

Mr.    John    Ericson,    City    Enginee-Jl  ^ 
cago,  is  now-  devoting  his  entire  tin  tr  - 
way  and  harbor  improvements.     He  ' 
relieved  from  his  duties  as  City  Eiit 
Col.  H.  E.  Allen  is  now  acting  City 
Col.  .\llen  was  formerly  chief  inecli 
gineer  and  is  a  .graduate  of  Annapo 

Mr.  T.  J.  Buchanan  was  appointee 
tendent  of  the  Halletsville.  Tex.,  wr 
and    electric    ligrht    plants    on    Marcl'- 
plants  are  owned  by  the  city. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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RAILWAYS.     STEAM     AND     ELECTRIC 


Alabama. 

\\j   will  probably   be  started  next  month 

(hi^xtension  of  the  Gate  City  Hne  of  the 

'nm  Railway.  Light  &  Power  Co.,  Bir- 

irom  Gate  City  to  Irondale.  a  dis- 

.bout  IV-'  miles. 

iincil  of  Gadsden,  Ala.,  on  March  7, 

franchise  to  Louis  Hart,  Gadsden, 

ates  to  build  a  railroad  up  Lookout 

from  Gadsden.     The     line   will   be ' 

ul  miles  long  and  w  ill  reach  Black  Creek 

Arizona. 

have   been   made   by    engineers    of 

;  !tnern   Pacific   for  the  construction  of 

jiposed   line   from    Holbrook,    Arii: ,    to 

-    '    Colo.,  with   a   branch   to   Globe   in- 

me  300  miles  of  trackage.     It  is  said 

ny  plans  on  making  the  new  road  a 

the  main  line  by  continuing  it  west 

e  through  Box  Canyon,  to  Phoenix. 

-::ig  the  Colorado  river  at  the  dam 

!  by  the  company  to  prevent  floods. 

It  at  Los  Angeles.     This  the  com- 

.inecrs  estimate   would   shorten   the 

■.  een    Los  .Angeles     and     El     Paso, 

connection  at   Phoenix     with     the 

nd  Maricopa  Railroad.     This  route 

e  a  water   level   all   the    way'   thus 

.he  heavy    grades     now     met     with 

Of  he  present  main   line. 

California. 

ancil  of  Richmond  has  granted  a 
to  H.  C.  Cutting  of  Richmond  for 
-f  for  a  street  railway  line  on  Cut- 

nterey  &  Pacific   Grove   R.   R.   Co.. 

is  to  commence   work    shortly   on 

between   Monterey    and     Solmas. 

;'any    is    controlled    by    the    United 

'f  San  Francisco. 

nhern  Electric  Ry.  Co.,  Chico.  Cal., 
'  have  completed  location  work  for 
branch,  and  it  is  believed  that  con- 
work   will   be   put    under   way   next 
rr 
Tidewater  &  Southern  Ry.  Co.,  the  in- 
:.  of   which   was   mentioned   in   our 
-sue.  is  projecting  135  miles  of  line, 
.  ;:e  running  southeasterly  through  Stan- 
u  Mercedes.    Madera    and    Fresno    coun- 
,  ith  branches.     Surveys  have  been  made 
i'he    construction     capital   has    been     se- 
nin  part.     Construction  contracts  will  be 
:  about   four   months.      Carl    C.    Brueck, 
G  -in,  Cal.  is  President  and  J.  H.  Wallace, 
irancisco.  i-  Chief  Engineer. 
1  San  Diego.  Riverside  &  Los  Angeles  R. 
(    has   filed  its  articles  of   incorporation 
"  'e  Countv  Clerk  at  San  Diego.    Accord- 
articles,  the  companv  is  capitalized 
"  with  over  $4,000,000  paid  in.  and 
rmed  to  construct  an  electric  road  be- 
t  San  Diego  and  Los  Angeles.     Articles 
i  orporation  for  the  Universal   Construc- 
ii:  Investment  Co.  were  also  filed.     The 
!  company,   which   is   capitalized    for   S2.- 
jj,  is  to  operate  the  proposed  road.    \\\\- 
'■    Luvet  and  Maurice  Salzeman.  of  Los 
i?s  and  John  F.  Scott,  J.  R.  Carlisle  and 
)  Gaston,  of  San  Diego,  are  directors  of 
lilroad  company. 

Southi;rii  Pacific,  according  to  informa- 
I  rem  San  Francisco,  Calif.,  is  rushing 
i  on  the  double  track  between  Oakland 
[  nd  Sacramento  via  Benecia,  Calif.,  and 
[Xpected  to  have  the  improvement  com- 

ty  July  1.  By  that  date  it  is  expected 
ve  completed  also  a  second  track  from 
memo  to  Colfax.  The  latter  is  to  be 
by  eastbound  trains,  owing  to  the  lower 
The  present  track  will  be  devoted  to 
ound  traffic.  East  of  Truckee  a  short 
ce  and  west  from  Reno  for  some  miles 
ind  track  is  finished ;   also,   west  a   few- 


miles  from  Os.lei,  ,^,,.1  :,,  <,.veral  places  be- 
tween  Reno   ami   (_»giii..,i. 

It  is  reported  tliat  tlu-  Central  Pacitic,  a  sub- 
sidiary companv  of  the  Sumlicrn  Pacific,  is  to 
absorb  the  lollowiiig  Inu-s  ininiedi.itelv:  .\eva- 
..r-  ,.-"'"■"'•'•  Sacramento  Southern;  Cen- 
tral Cahtornia;  Oregon  Eastern.  This  move 
IS  in  addition  to  the  construction  of  the  Chico 
and  .Northern.  Fcrnlcy  .Northern,  Modoc 
-Northern  and  Goose  Creek  and  Southern,  in 
-Northeastern  California,  and  N'orihwestern 
Nevada  and  Southern  Oregon.  The  .Nevada  & 
Calilornia  extends  from  Uazen,  Xev  on  the 
Central  Pacific,  to  Mojavc  in  this  Stale  bv 
way  ot  Tonopah  Junction  and  Keeler  Be- 
tween Hazen  and  Tonopah  Junction  and 
Keeler  and  Mojave  the  road  is  broad  gage 
but  between  Keeler  and  Tonopah  Junction  it 
IS  narrow  gage.  In  time  this  road  will  be 
made  entirely  broad  gage,  and  eventuallv 
will  form  part  of  a  new  route  between  Los 
-\ngeles  and  Ogden  and  l)etween  Los  .-Xngeles 
and  Portland,  east  of  the  Sierra  Xevada. 
The  Sacramento  Southern,  from  Sacramento 
to  \\  alnut  Grove  on  the  east  side  of  the  Sac- 
ramento River,  eventually  will  be  extended 
across  the  San  Joaquin  River  and  on  to  .\von, 
near  Martinez,  in  Contra  Costa  County.  At 
.\voii  the  line  will  connect  with  the  Central 
California,  which  runs  by  way  of  the  San 
Ramon  Valley,  Pleasantoii  and  Dumbarton 
Point,  across  Upper  San  Francisco  Bay  to 
Redwood  City.  The  Oregon  Eastern  is  the 
line  between  Weed  and  .Natron  or  by  the  way 
of  Klamath  Falls.  Most  of  it  has  already 
been  built.  It  is  to  be  a  second  rail  route  be- 
tween  California  and   Oregon. 

Work  will  be  commenced  on  the  Stock- 
ton Terminal  &  Eastern  R.  R.  within  the 
city  of  Stockton,  Calif.,  in  about  two 
weeks.  According  to  the  proposed  plans  the 
road  enters  the  city  along  Roosevelt  St.,  in 
The  Oaks,  to  Union  St.  and  will  run  south  to 
Fremont  St.,  west  along  Miner  channel  to 
Miner  Ave.  and  American  St.,  and  thence 
along  the  middle  of  the  avenue  to  McLeod"s 
Lake.  The  tracks  will  then  turn  south  across 
Miner  channel  on  Center  St.  to  the  water- 
front. The  railroad  company  has  a  47-year 
franchise  for  t)47  ft.  of  wharf  space.  A  track 
will  be  run  along  Union  St.  as  far  as  Weber 
.\ve.  to  enable  passengers  tn  connect  with  the 
Western  Pacific.  Southern  Pacific  and  Trac- 
tion lines.  A  track  outside  the  eastern  limits 
of  the  city  runs  south  from  the  main  line  to 
the  Southern  Pacific  and  Santa  Fe,  to  facili- 
tate the  switching  of  freight  cars  from  the 
steam  roads  to  the  internrban  line. 

Colorado. 

The  191-2  budget  of  the  Denver  &  Rio 
Grande  R.  R.,  J.  G.  Gwynn.  Chief  Engineer, 
Denver,  will,  it  is  understood,  include  an  ap- 
propriation of  $7,000,000  for  improvements. 
Of  this  sum  about  half  will  be  spent  in  Col- 
orado. The  bulk  of  these  improvements  will 
consist  of  new  track,  station  sidings  and  re- 
placing old  rails.  In  Utah  double  tracking 
of  the  main  line  westward  from  Grand  Junc- 
tion to  Salt  Lake  will  comprise  the  biggest  im- 
provement. On  this  w-ork  alone  it  is  planned 
to  spend  at  leasr  $1,500,000.  The  preliminary 
survey  is  now-  under  w-ay  and  within  two  or 
three  months  the  work  will  be  started. 

Georgia. 

Promotion  work  is  well  along  for  a  new- 
railroad  to  run  south  from  Dublin,  through 
McRae  to  Barrows  Bluff,  on  the  .■Mtamaha 
River,  and  thence  south  to  Douglas,  about  75 
miles  from  Dublin.  It  is  proposed  eventually 
to  extend  the  line  south  through  Pearson  and 
Homerville  to  Fargo  in  the  extreme  southern 
end  of  Clinch  County,  there  connecting  with 
the  Georgia  Southern  &  Florida  into  Jack- 
sonville. An  extension  north  from  Dublin 
to   Milledgcville  up  the   Oconee   River  Valley 


may  also  be  built.   W.  C.  Smith,  Douglas,  Ga., 
is  [nterested. 

Engineers  of  the  Louisville  &  Nashville 
Railroad  Co.,  are  reported  to  be  working  in 
the  vicinity  of  Rising  Fawn,  Ga.,  looking  over 
the  prospective  right  of  way  fur  the  construc- 
tion of  a  branch  between  Gadsden,  .Ma.,  and 
Chattanooga,  Tenn..  paralleling  the  .Mal>ama 
Great  S(mthcrn. 

Illinois. 

®N.  W.  Evans,  .\urora,  III.,  has  been  award- 
ed the  contract  fur  constructing  the  proposed 
electric  line  of  the  Central  Illinois  R.  R.  be- 
tween Lisbon  and  Wedron. 

®The  Cieary-White  Construction  Co..  17  N. 
La  Salle  St.,  Chicago,  111.,  as  noted  in  our  last 
issue,  has  been  awarded  the  contract  for  all 
of  the  concrete  work  for  the  Peoria  line  of 
the  St.  Louis,  Peoria  &  .Northwestern  Ry.,  a 
Chicago  &  Northwestern  line.  The  work  ex- 
tends from  Peoria,  111.,  to  a  point  near  Mil- 
ward,  111.,  and  includes  30,0(»n  cu.  yds.  earth 
e.xcavation,  dry  and  wet,  for  masonry  work; 
5,000  cu.  yds.  rock  excavation  in  concction . 
with  masonry  work,  about  (Jn.Oni)  cu.  yds.  of 
concrete  masonry  and  175,000  lin.  ft.  of  pile 
foundation.  This  contract  has  been  awarded 
about  seven  days,  but  the  construction  com- 
pany already  has  a  large  part  of  its  equip- 
ment and  organization  already  on  the  ground. 
The  structures  will  consist  of  piers,  abutments, 
and  arches — one  will  be  a  triple  30  ft.  arch 
structure  and  there  will  be  two  viaducts,  each 
some  600  ft.  long,  made  up  of  a  series  of  piers, 
with  buried  abutments  at  ends.  There  will 
also  be  a  large  bridge  over  the  Sangamon 
River  near  Springfield.  Besides  the  above, 
there  will  also  be  a  considerable  number  of 
abutments,  piers,  and  arches  over  other  rail- 
roads, highways  and  streams.  None  of  the 
work  is  to  be  sublet. 

Plans  are  understood  to  be  about  consum- 
mated whereby  15  railroads  entering  Chicago 
will  combine  to  purchase  the  old  Chicago  Belt 
Line.  The  project  will  mean  an  e.xpenditure 
of  at  least  $-2.5,000,000  before  the  plans  of  the 
roads  are  cai^ried  out.  The  present  system  of 
handling  freight  will  be  completely  reorgan- 
ized, chaotic  traffic  congestion  will  be  elim- 
inated and  the  numerous  transfers  of  freight 
from  one  road  to  another  which  at  present 
delay  transit  will  be  done  away  with.  Besides 
a  main  clearing  center  in  the  clearing  yards, 
now  owned  bv  the  Chicago  Union  Transfer 
Co.,  the  new-  plans  provide  for  an  auxiliary 
clearing  yard  at  South  Chicago.  Ml  track's 
will  be  elevated  and  grade  crossings  will  be 
done  away  with.  The  following  is  a  list  of 
the  purchasing  roads :  Burlington,  Chicago, 
Milwaukee  &  St.  Paul,  Chicago  &  .Mton, 
Northwestern,  Santa  Fe,  \\'abash,  Chicago  & 
Eastern  Illinois,  Grand  Trunk.  Baltimore  S; 
Ohio.  New  York  Central,  Monon,  Rock  Isl- 
and,  Erie,   Illinois  Central,   Pennsylvania. 

The  Centralia  &  Central  City  Traction  Co., 
H.  M.  Warner.  President.  Centralia.  Ill,,  is 
considering  extending  its  line  four  miles  to 
Sandoval,  and  may  undertake  this  work  this 
spring. 

Iowa. 

It  is  now  stated  that  construction  work  will 
be  started  this  spring  on  the  proposed  line 
of  the  Davenport,  Iowa  City  &  Western  Trac- 
tion Co.,  providing  franchises  are  secured  and 
the  people  furnish  the  right  of  w-ay.  C.  E. 
Coon,  a  contractor  of  Omaha.  Neb.,' is  Presi- 
dent. 

The  Keokuk,  Nauvoo  &  Fort  Madison  Elec- 
tric Ry.  Co.  has  filed  a  trust  deed  securing 
$4.50,000  of  bonds  to  be  used  in  the  construc- 
tion of  its  projected  line.  This  company  pro- 
poses to  build  a  line  from  Keokuk  through 
Hancock  County  to  Fort  Madison  with 
branch  line  to  Nauvoo  ind  Carthage.  Chas.  H. 
Petsch,  St.  Paul,  Minn.,  is  President. 


4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  Chicago,  Milwaukee  &  St.  Paul  Ry., 
C.  F.  Loweth,  Chief  Engineer,  Chicago,  111., 
is  reported  to  be  planning  to  expend  $1,.500,- 
000  this  year  for  improvements  to  its  main 
line  in  Iowa.  These  are  understood  to  include 
double  tracking  from  Sabula  to  Van  Home 
and  from  Perry  to  Council  Bluffs.  The  track 
will  also  be  straightened  by  the  elirtimation 
of  many  curves. 

Kansas. 

The  Union  Traction  Co.,  D.  H.  Siggins, 
President.  Cot'feyville,  Kan.,  has  placed  orders 
for  rails,  ties,  etc.,  for  the  extension  of  its 
line  frcm  Cherryvale  to  Parsons  and  the  com- 
meiKtment  work  is  awaiting  only  the  signing 
of  contracts  for  right  of  way. 
Kentucky. 

The'  Covington.  Big  Bone  &  CarroUton  Ry. 
projecting  a  5-t-mile  line  the  route  touching 
CarroUton,  Ghent,  Warsaw,  Big  Bone  Springs, 
Union,  Florence,  Erlanger,  Edgewater,  Lud- 
low. Covington  and  Cincinnati,  has  partly  com- 
pleted its  surveys  and  has  secured  $1,000,000 
of  construction  capital.  The  company  will  do 
its  i.iwn  construction  work,  J.  J.  Weaver,  Lud- 
low,  Ky.,  is   Chief   Engineer. 

The  Long  Fork  Ry.  Co.,  of  Prestonburg. 
Ky..  has  been  incorporated  with  a  capital  stock 
of'  $10,000  and  proposes  to  build  a  20-mile  rail- 
road through  Floyd  and  Pike  Counties.  The 
incorporators  include  James  Salisbury,  B.  F. 
Combs  and  ^^■.  yi.  BroAvn. 

Louisiana. 

The  New  Iberia,  Lafayette  &  Northwestern 
R.  R.  has  made  surveys  for  a  projected  54- 
mile  line  the  route  of  which  is  from  Eunice 
via  Church  Point,  Lafayette  and  St.  Martins- 
ville to  New  Iberia.  F.  M.  Welch,  New 
Iberia.  La.,  is  President  and  H.  A.  Genung, 
New  Iberia,  is  Chief  Engineer. 

A  new  company,  to  be  known  as  the  New 
Orleans.  Clinton  &  Birmingham  Ry.,  has  been 
formed  and  purposes  the  construction  of  a  40 
to  4."i-mile  line  from  Clinton  in  a  southeasterly 
direction.  The  capital  for  construction  has 
been  secured,  but  surveys  have  not  been  made 
as  yet.  Isidor  Mayer,  Clinton,  La.,  is  inter- 
ested. 

The  Franklin  &  Abbeville  R.  R.  has  surveys 
in  progress  for  a  35-mile  extension  from  Mil- 
ton through  Maurice.  Duson  and  Church 
Point  to  Eunice.  The  capital  for  construction 
has  been  secured  and  construction  contracts 
will  be  let  in  about  60  days.  Jules  Godcheux, 
Godcheux  Bldg.,  New  Orleans,  La.,  is  mana- 
ger, and  Walter  G,  Kemper,  Franklin,  La.,  is 
Chief  Engineer, 

Maryland. 

®Bran  &  Stuart,  Philadelphia,  Pa.,  and 
Henry  Steers,  IT  Battery  PL,  New  York  City, 
have  been  awarded  the  contract  for  con- 
structing two  large  reinforced  concrete 
brid.ges  over  the  Bush  and  Gunpowder  Rivers, 
between  Havre  de  Grace  and  Baltimore,  Md.. 
for  the  Philadelphia,  Baltimore  &  Washing- 
ton R.  R.,  a  subsidiary  company  of  the  Penn- 
sylvania R.  R.  The  sum  of  $2,07.5,601  has  been 
allotted  for  two  bridges  and  for  additional 
tracks  automatic  block  signals  and  other  im- 
provements. 

It  is  understood  that  the  Western  Mary- 
land Railway  Co.,  is  desirous  of  making  some 
track  changes  between  Cavetown  and  Smiths- 
burg,  Md.,  involving  the  elimination  of  a  re- 
verse curve  and  grade  reduction.  According 
to  reports  the  company  has  purchased  a  tract 
of  land  between  the  places  to  enable  it  to 
carry  out  its  plans.  J.  Carmichael,  Baltimore, 
Md..  is  Engineer  Maintenance  of  Way. 

According  to  reports  from  Hagerstown, 
Md..  work  will  be  started  at  once  by  contrac- 
tors on  the  ad<litional  track  laying  work  be- 
tween Weverton,  Md.,  and  Harper's  Ferry.  It 
is  said  that  steam  shovels,  teams  and  about 
300  men  will  bo  employed  on   the  job. 

Massachusetts. 

®Hugh  Nawn  Contracting  Co.,  82  Savinc 
St..  Roxbury  District,  Boston,  Mass.,  has  been 
awarded  the  contract  at  $.532,.540  for  construct- 
ing See.  1  of  the  Boylston  St,  railway  at  Bos- 


ton for  the  Boston  Transit  Commission,  Bids 
were  opened  March  12,  The  work  calls  lor 
about  1,900  lin.  ft.  of  open-incline  and  two- 
track  subway  extending  from  Kenniore  .St. 
to   Massachusetts  Ave. 

Michigan. 

Preliminary  steps  have  been  taken  tuv  the 
organization  of  a  $25,000  corporation  to  make 
surveys  and  secure  rights  of  way  for  an  elec- 
tric railway  from  Muskegon  to  Manistee.  As 
projected  this  line  will  be  about  90  miles  long. 
would  cost  $1,500,000  and  would  touch  the 
following  points :  Muskegon,  North  Muske- 
gon, Dalton,  Whitehall,  Montague,  Rothbury, 
New  Era,  Shelby,  Mears,  Hart,  Pentvvater, 
Ludington  and  Manistee.  E.  H.  Christ.  Chair- 
man of  the  Board  of  Public  Works  of  Grand 
Rapids,    Mich.,   is   interested. 

The  Michigan  Railway  Engineering  Co..  has 
been  incorporated  in  Michigan  with  principal 
offices  at  Kalamazoo,  Mich,  The  capital  stock 
of  the  company  is  placed  at  $50,000, 

The  Port  Huron  &  Northern  Ry.  Co.,  which 
proposes  the  construction  of  a  steam,  electric 
or  gasoline  line  up  the  lake  shore  from  Port 
Huron,  Mich.,  to  Lexington  and  on  into  the 
Thumb  district,  has  presented  a  proposed 
franchise  to  the  City  Council  of  Port  Huron 
asking  that  it  be  placed  before  the  voters  at 
the  April  election.  The  franchise  provides  for 
tracks  across  and  along  all  the  city's  main 
thoroughfares, 

Duluth  and  the  Ranges. 

BY    PETER    E,     ME,\GHER, 

®J.  G.  Robertson,  contractor  from  St.  Paul, 
was  awarded  a  waterworks  job  at  Hill  City. 
Minn,,  amounting  to  $10,000.  He  will  start 
work  immediately. 

®Preston  &  Neil  were  awarded  a  contract 
by  the  city  of  St.  Paul  to  lay  live  miles  of  24, 
30  and  36-in.  water  pipe.  The  amount  of  this 
contract  was  $22,000,  and  is  for  labor  only, 
as  the  material  will  be  furnished  by  the  city. 

®P.  G.  Pastoret  of  the  Pastoret-Lawrence 
Co,  was  a  caller  and  stated  that  his  firm  had 
been  awarded  a  sewer  contract  for  the  Van 
Buren  system  in  St.  Paul,  Minn.  The  amount 
of  this  contract  was  $45,000.  They  will  start 
on  this  work  immediately. 

Mr.  R.  H.  Rossiter,  representing  the  Marion 
Steam  Shovel  Co.,  Marion,  ().,  was  a  caller 
on  us  a  few  days  ago.  Mr.  Rossiter  stated 
that  business  with  his  firm  was  very  good,  and 
that  prospects  in  general  were  very  bright  for 
a  good  year   for  contractors. 

Walter  Burr,  Assistant  General  Freight 
.■\gent  of  the  St.  Paul,  Minneapolis  &  Omaha 
Ry.,  was  a  caller  last  week  looking  up  the 
movement  of  contracting  equipment  for  the 
coming  season. 

A.  J.  Perrin,  railroad  contractor,  left  for 
a  trip  to  Spokane  last  week. 

John  H.  Hodges,  United  States  Engineer  in 
charge  at  Duluth,  Minn.,  has  recommended  for 
acceptance  the  bid  of  $20,1.55,  made  by  Sang 
&  Miller,  Duluth  contractors,  for  building  a 
stone  breakwater  at  Ashland.  Bids  were 
asked  on  this  work  some  time  ago.  but  only 
two  firms  responded.  The  other  bidder  was 
the  Great  Lakes  Dredge  &  Dock  Co,  of  Chi- 
cago, who  agreed  to  do  the  work  for  $31,065, 

The  Zenith  Dredge  Co.  of  Duluth,  which 
was  awarded  a  dredging  contract  by  the 
Island  Creek  Coal  Co.  amounting  to  $50,000. 
have  already  started  on  this  work.  The  Zen- 
ith Dredge  Co.  has  a  great  deal  of  work  on 
hand   for  the  coming  season. 

It  has  been  reported  that  the  Canadian 
Northern  R.  R.  is  contemplating  relaying  all 
of  their  track  between  Virginia  and  Ranier. 
Minn.,  a  distance  of  about  100  miles.  There 
is  nothing  authentic  to  this  rumor  at  the 
present  time. 

It  is  with  great  pleasure  that  we  report  that 
D.  M.  Philbin  of  Duluth,  who  for  a  number 
of  years  has  been  general  superintendent  for 
the  Great  Northern  Railway  Co.  for  the  Lake 
District,  will  leave  that  position  to  devote  his 
entire  time  to  the  Great  Northern  ore  proper- 
ties. These  properties  were  the  ones  that 
were    under    lease    to    the    Steel    Corporation. 
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and  which  they  relinquished  some  tir 
Mr.  Philbin  has  a  great  many  friends 
territory,  having  lived  here  a  number  n 
and  is  one  of  the  most  popular  railw 
cials  in  this  district.  This  promotic 
well-deserved  one,  and  Mr,  Philbin  is 
who  is  very  capable  of  taking  care 
every  detail. 

E.  A.  Dahl,  the  Duluth  contractor,  h 
South  for  a  month's  vacation. 

P.    McDonnell,    the   prominent  pavn  „ 
tractor  of  Duluth,  who  has  been  sick  iij  "' 
time,  has  recovered  and  is  hustling  i:,\T 
well  as  ever.  f  '' 

We  are  glad  to  state  that  Greer  TlicL. 
general  superintendent  of  the  Drake  HL- 
ton    Co.,   steam   shovel   operators  in  til  ,1 
ritory,  w^ho   was  very  sick  at  Paseden'r 
has   recovered  and  is  able  to  get  aroi 
is  expected   he  will  be  back  here  in  le 
open  up  their  operations  for  this  seasc 

Mr.  C.  E.  Jamison,  railroad  contract  « 
secured  some  work  from  Foley,  Wh 
Stewart  on  the  Soo  Line  at  Dakota,  li » 
chased  a  new  steam  shovel,  and  aires) 
the   same  in  operation. 

Richard  Evans,  railroad  contractor,  at 
few  hours  with  us  last  week.  He'l  , 
any  work  at  the  present  time;  but  isi  t 
market  for  some,  and  could  put  fivete, 
shovels  to  work  immediately. 

The  outlook  for  the  coming  season's «; 
tions  in  this  vicinity  continues  to  look  is 
and  we  think  without  a  doubt  that  tlif  v 
be  a  lot  of  work  done  in  this  vicinity  ily 
The  labor  situation  has  not  improved  y 
yet,  and  as  we  stated  in  our  previouie- 
unless  a  large  number  of  laborers  coi  r 
this  territory,  there  will  be  a  shnrtnui-i 
the  season's  work  opens, 

Mississippi. 

The    Homochilto    Lumber    Co,,   whu  , 
have  general  offices  at  Scranton,  Pa,,  i 
lected  the  site  for  its  lumber  mill  at  ^^^ 
Miss,,   and   has    had   surveys     made    f 
projected  logging  railroad. 

Engineers  of  the  Illinois  Central  Rf. 
Co.,  are  reported  to  be  surveying  in  thed 
ty  of  Jackson,  Miss.,  locating  the  prO' 
new  shops  at  that  place.  The  cost  i 
work  according  to  rumors  will  amot 
about  $1,500,000.  Nothing  official  has  ■ 
been   obtained   in   regard  to  this  work. 

Missouri. 

®The  contract  for  the  erection  of  Mc'.e 
freight  sub-station  of  the  Kansas  City  rr 
nal  Railway  Co,  has  been  awarded  to  Fel 
Sons,  general  contractors  of  KansasC: 
This  building  will  be  a  two-story  brick  r; 
ture,  concrete  foundation,  steel  framw 
reinforced  concrete  floors,  size  56x178  1 
estimated  cost  of  the  building  complet  s 
the  neighborhood  of  $65,000. 

The  Hancock-McMahon  ■  Coutractinj  C 
917  Tennessee  St.,  Lawrence,  Kan.,  hao 
pleted  its  contract  on  the  Kansas  City-  } 
seph  Electric  line  for  all  of  the  heavy  ccn 
work,  including  bridge  across  the  Platte  iv 
and  its  outfit  consisting  of  five  mixer  dc. 
ricks,  etc.,  is  now  ready  to  move  ontcOme 
other  contract, 

St.  Louis  Items. 

BY    A.    B.    KOENIC. 

®John   Scott  &  Sons  have  sublet  tlic  li 
nois    Central    work   at    Bloomington,  I: 
Kaiser  &  Maioney. 

®Stubbs  &  McCormick  secured  tliec 
work  from  Kaiser  &  Maioney  on  the  ."' 
Central   R.   R.   work  at   Bloomington,  h 

J.  J.  Mclnerney  writes  us  from  DenA 
Ark.,  that  he  has  about  finished  his  ork 
there  and  is  in  the  market  for  somei3f< 
work   for  his  15-team  outfit. 

Kinser  Const.  Co.  has  opened  an  officitf' 
in  the  Third  National  Bank  Building. 

Dan  Sullivan  will  hear  of  something  Jis 
interest   by   writing   Mulvill    Bros..  Altc  W' 

Sten  Lund,  736  Reserve  Bank  Bldg.,  m'j 
300  teams  for  railroad  work  in  Oklahonana 
Southern  Missouri.  He  also  has  a  lot  o  on- 
crete  work  to  sublet. 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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and  of  the  Canal  Construction  Co., 

11.,  informs  us  that  they  have  two 

idle  at  the  present  time.     Gand  is 

tew  days  with  his   folks  at  Ches- 


seri;  Maloney,  Times  Bldg.,  St.  Louis, 
ha'  about   7.5,000   yards   of    nice    team 
to  ublet  on  the  Illinois  Central   R.  R. 
joijigton.  Ind.  Freu  transportation     for 
ani)Utfits  over  the  Illinois  Central  R.  R. 
L,  ''indhani  will  finish  his  work  at  Cen- 
Ij  in  about  ten  days  and   will   be  in 
larH  then   for  some  more   work.    Box 
;prgfield.    111.,   will   catch    him. 
;ia     Bros,    have    about    finished    their 
atlFogleman.   .\rk.,   and    will    have   So 
il   in  a   few  days, 
•irold,  a  camp  cook,   died   suddenly 
I^uis    Portland    Cement    Works, 
ijlefontaine.    Mo.     His    body    was 
a  Black  Jack,  Mo.     Up  to  the  present 
ihi  company   has    been    unable    to    dis- 
f  his  relatives.     Any  information 
.me    will    be    thankfully    received 
uis  Portland  Cement  Co.,  Pros- 
Louis,  Mo. 
i;  I    Kruin,   80  years   old,    one   of   the 
no  1  contractors  in  St.  Louis,  died  re- 
■  iii'art  disease  in  his  home,  6417  Co- 
Although  known  to  be  suffering 
disease    and     practically    retired 
■.vork  on  that  account  for  several 
id  been  going  about  as  usual,  ap- 
and  was  sitting  talking  with  his 
•s  Kathcrine  Fruin,  when  he  sud- 
1     Fruin  was  born  in  Glen  .Aher- 
ripperary.   Ireland,  and  came  to 
-  :ates  with  his  parents  when  three 
!  [is    father,    who    was   a    wealthy 
ttled  in  Brooklyn,  X.  Y.,  where 
-  reared  and  educated  in  the  pub- 
.iitil  he  was    10   years   old,   when 
.u.   associated   with   his   father   in  the 
ctg   business.      He     was     married    in 
Iv    to    Miss    Katherine    Carroll,    with 
I  came  West  in   1860,   following  the 
'•'-   father.     He   w-ent   out  to   New 
after  a  brief   stay  came   to   St. 
•    I      In  the  civil  war  he  was  con- 
ich  the  quartermaster's  department  of 
?'i  .Army  at  St.  Louis.     He  later  w-as 
■   J  contractor  for  nearly  30  years. 
'  ral  street  railroads,  the  city  w'a- 
■     .1!  Bissell's   Point,  and   constructed 
rinals  of  most  of  the  railroads  enter- 
t  ,ouis.     His   most    notable    works   in 
ri  were   the   Missouri    Pacific   and    St. 
{ San   Francisco    railroads   to   Pacific. 
J;    Burlington    R.    R.    terminals    from 
Oil   Side  to  the  Missouri   River.     The 
i^;  of  his  firm,  known  as  the  Fruin- 
i   Construction     Co..     extended     from 
erritory  to  the   Atlantic   Ocean.     In 
<|uit  the  firm  and  retired  for  a  brief 
1  later  he  organized  the  Fruin-Colnon 
i<ng  Co.,  of  which  he  was  president  at 
r  of  his  death.     Fruin  took  an  active  ' 
i^n   public  affairs.     He   was  a  Demo- 
d  was  appointed  by  former  Gov.  Wm. 
r^to  a  position  on  the  Board  of  Police 
iioners    of    St.    Louis.     Fruin's    wife 
5  ears  ago.  leaving  him  w-ith  two  chil- 
l^on,  John  J.  Fruin.  of  Tulsa.  Okla., 
^5   Catherine    Fruin.    who    lived    with 
It — and  two  grandsons,  Herman  and 
Iruin,  who  survive  him. 
eGriffitt    spent    a    couple    of    days    in 
lave  was  looking  wise  and  not  say- 
1. 

fbr  the  erection  of  a  Physic's  Build- 
le  grounds  of  the  University  of  Mis- 
J  Columbia.  Mo.,  will  be  received  at 
1  of  the  architect.  James  P.  Jamieson, 
Irity  Bldg.,  St.  Louis.  Mo.,  until  noon, 
J?.  A  deposit  of  $10  is  reouired  for 
'  of  plans  and  specifications,  to  be  re- 
iipon  their  return  on  or  before  receipt 
"  Bids  must  be  addressed  to  the  Board 
tors  of  the  University  of  Missouri, 
ked  on  the  outside.  "Bids  for  Physic's 

lannon   of    Hannon    &    Hickey    Bros.' 
■tion  Co.,  returned  from  their  Kansas 


City  Southern  work.  T.wy  expect  to  linish 
this  work  in  a  tew  dr.y.s.  it  weather  permits. 
•i-W  alter  S.  Slifer,  urohiiect.  Cape  Girar- 
deau, Mo.,  will  receive  >cn!cd  proposals  at  his 
office  until  1  o'clock,  Ahircii  .'1,  tor  the  con- 
struction of  a  fivc-stoiv  rriiiiorced  concrete 
hotel  building  there  in  li.vrgc  McBride  of 
Caue  (iirardeau.   Mi. 

Minnesota. 

Preliminary  work  is  under  wav  for  the 
projected  electric  railwav  ..f  the  S'ioux  Falls 
&  Southern  Minnesota  Traction  Co.,  from 
Sioux  Falls  cast  to  .\lbert  Lea,  passing 
through  a  number  of  towns  in  Southern  Min- 
nesota. H.  W.  Knight,  Chicago,  III.,  is  inter- 
ested  ill   this  project. 

Montana. 

®As  mentioned  in  our  last  issue.  Clifton, 
Applegate  &Co.,  Anaconda,  Mont.,  and  Spo- 
kane, Wash.,  have  been  awarded  the  contract 
for  the  construction  of  the  Georgetown  ex- 
tension of  the  Butte,  .\naconda  &  Pacific  R. 
R.  At  present  the  sites  for  the  location  of 
warehouses  and  camps  are  being  selected.  The 
main  camp  and  warehouse  will  be  located  at 
Browns  spur.  Other  camps  will  be  located  at 
the  mouth  of  Warm  Springs  canyon.  Cable 
road  fork.  Silver  Lake  and  Georgetown. 
Bruce  Allison  of  Missoula  will  have  charge  of 
the  carpenter  crew  and  will  liegin  the  erection 
of  the  buildings  immediately. 

In  addition  to  the  several  outlits  which  were 
put  on  the  Great  Northern  line  between 
I.ewiston  and  Moccasin,  Mont.,  for  which 
Sims  &  Carey,  St.  Paul,  Minn.,  have  the  gen- 
eral contract,  Contractor  Callahan  has  his 
large  steam  shovel  outfit  now  installed  about 
10  miles  out  of  Moccasin  and  has  started 
work.  This  outfit  in  addition  to  the  steam 
shovel  employs  three  "dinky"  locomotives 
and  nearly  50  dump  cars.  Rapid  prog- 
ress is  now  being  made  by  this  outfit. 
Contractor  O'Neill  of  Iowa  has  arrived  upon 
the  ground  with  about  2.5  teams  and  has  built 
his  camp  just  out  of  Moccasin,  lie  has  a  con- 
tract for  five  or  six  miles  of  grading  upon 
which  the  w^ork  will  be  done  with  plow  and 
.scraper.  Other  outfits  arc  expected  to  be 
located  at  various  points  along  the  line  within 
the  next  month  and  early  spring. 

The  Montana  Co-Operative  R.  R.  Co.,  of 
Carbon  County,  incorporated  recently  with 
a  capital  stock  of  $1,500,000,  proposes  a  line 
to  run  down  the  length  of  Red  Lodge  Creek, 
15  miles  west  of  Red  Lodge,  with  a  terminal 
at  Joliet.  The  incorporators  are  J.  Alex  Cald- 
well, Sanfrid  Renlund.  H.  E.  Newkirk  and  .\. 
N.    Whittington. 

Construction  work  is  to  be  started  shortly 
on  the  Three  Forks,  Helena  &  Madison  Valley 
R.  R.,  which  proposes  a  12-mile  spur  from 
Three  Forks  into  the  Radersburg  Mining  Dis- 
trict. The  spur  will  connect  with  the  Chicago, 
Milwaukee  &  Puget  Sound  Ry.,  but  will  be 
operated  independently.  J.  Q.  Adams,  Three 
Forks.  Mont.,  is  interested. 

Nebraska. 

Ground  for  the  new  terminals  of  the  Chi- 
cago, Rock  Island  &  Pacific  west  of  the  16th 
St.  viaduct  at  Omaha.  Neb.,  have  been  prac- 
tically cleared  of  the  old  buildings  and  within 
a  couple  of  weeks  grading  will  begin.  The 
hills  will  be  cut  down  and  the  low  places  filled 
to  grade.  The  material  for  the  new  freight 
house  will  be  hauled  right  onto  the  grounds, 
trackage  for  this  purpose  to  be  laid  as  soon 
as  the  grading  is  completed. 

New  Hampshire. 

The  Southern  New  England  R.  R.  Co.,  a 
subsidiary  of  the  Grand  Trunk  Ry.,  organized 
to  build  a  line  from  White  River  Junction, 
Vt.,  across  the  state  of  New  Hampshire,  has 
effected  its  organization,  and  announcement 
has  been  made  by  President  E.  H.  Fitzhugh, 
St.  Albans.  Vt.,  that  surveyors  were  to  be 
put  to  work  at  once  to  determine  the  most 
feasible  route  for  the  line. 

New  Jersey. 

The  New  York  &•  New  Jersey  Interurban 
Co.,   of   which   H.   J.    Biel,    President   of   the 


United  Cigar  Stores  Co.,  New  York,  is  one 
of  the  promoters,  has  started  work  in  Sussex 
County  on  the  construction  of  a  50-mile  rapid- 
transit  railroad.  The  line  is  to  extend  from 
Greenwood  Lake  to  Paterson  and  thence  to 
Jersey  City. 

Hearing  will  be  held  by  Maj.  R.  R.  Ray- 
mond, U.  S.  Engineer,  at  10:30  a.  m..  .\pril 
8,  at  Court  House  Bldg.,  Cape  May  Court 
House.  N.  J.,  on  the  application  of  the  Wild- 
wood  &  Delaware  Bay  Short  Line  Ry..  Wild- 
wood,  N.  J.,  for  approval  of  plans  for  con. 
struction  of  bridges  over  waters  of  Sunset 
Lake.  Hanns  Canal,  Grassy  Sound  and  Old 
Turtle  Creek,  the  closing  of  Shaws  Crc-k  and 
building  of  trestle  in  next  Run  in  Middle 
Township,  Cape  May  County,  N.  J. 

New  York. 

The  State  Public  Service  Commission  has 
passed  the  petition  for  the  elimination  of  the 
three  grade  crossings  south  of  Jamesville  on 
the  Delaware,  Lackawanna  S:  Western  R.  R. 
The  estimated  cost,  including  10  per  cent  for 
engineering  and  surveying,  totals  $;30,7yl.07. 
Of  this  one-half  will  be  met  by  the  company, 
one-quarter  by  the  state  and  one-quarter  by 
the  locality. 

.A  bill  is  before  the  State  Legislature  to  ex- 
tend the  time  for  constructing  the  Cortland  & 
.\uburn  Ry.  This  company  was  incorporated 
several  years  ago  and  proposed  to  build  a  line 
running  from  Cortland  to  near  Glen  Haven, 
on  Skancatelcs  Lake,  and  then  to  the  city  of 
.\uburn. 

The  Erie  R.  R.  has  completed  preliminary 
surveys  for  a  3-niile  spur  into  the  center  of 
tlic  village  of  Warsaw. 

It  is  understood  that  negotiations  are  uiider- 
wav  whcrebv  an  .\merican  bankin,s  svndicate 
will  furnish' some  $60,000,000  for  the  biiildiiig 
of  a  .government  railway  in  Spain  which  will 
pierce  the  Pyrenees  with  costly  tunnels.  It  is 
rumored  that  Jolin  F.  Stevens.  Waldorf  As- 
toria. New  York  City,  will  have  charge  of  the 
construction  of  the  railroad,  either  as  con- 
tractor or  supervising  engineer. 

North  Carolina. 

The  Board  of  Aldeniien,  Raleigh.  N.  C  has 
granted  the  Raleigh,  Charlotte  &  Southern  Ry. 
Co.  a  franchise  to  enter  Raleigh  and  cross 
certain  streets  and  avenues.  The  road  has 
the  privilege  of  crossing  the  city  between 
West  .St.  and  Glenwood  Ave.,  parallel  with 
the  Seaboard  connecting  with  the  Raleigh  & 
Southport  on  the  other  side  of  the  town.  The 
company  has  agreed  to  construct  steel  or  con- 
crete bridges  over  the  principal  streets  of  the 
city.  E.  S.  Duncan  is  First  'Vice  President  of 
the  road. 

Ohio. 

®H.  K.  Culbertsoii  Co..  Cleveland.  O..  has 
been  awarded  the  contract  for  about  six  miles 
of  second-track  and  grade-reduction  work  for 
the  elevations  of  the  tracks  of  the  Pittsburgh, 
Cincinnati,  Chicago  &  St.  Louis  Ry.,  through 
Piqua.  O. 

Preliminary  legislation  is  before  the  City 
Council  of  Lorain.  O..  for  the  construction  of 
a  subway  under  the  Baltimore  &  Ohio  R.  R.  at 
East  28th  St.  The  railroad  company  has  ex- 
pressed its  willingness  to  go  ahead  with  the 
work.  The  subway  will  cost  about  $140,000, 
half  of  which  will  be  paid  by  the  city.  C.  M. 
Osborne  is  City  Engineer. 

The  Toledo,  Defiance  &  Fort  Wayne  Ry.  Co. 
is  planning  a  100-mile  interurban  line  from 
Fort  Wayne,  Inti,.  to  Toledo,  O.  Surveys  for 
the  line  have  been  made,  but  the  capital  for 
construction  has  not  been  secured  as  yet.  T. 
C.  Jack,  Defiance,  O.,  is  Secretary  and  Gen- 
eral Manager. 

It  is  rumored  that  the  officials  of  the  Balti- 
more &  Ohio  Railroad  have  decided  to  con- 
struct a  large  round  house  and  repair  shop  in 
the  Canal  Dover,  O.,  yards  this  Spring.  At 
present  the  shops  are  located  at  HoUoway. 

Oklahoma. 

©Grading  work  was  started  on  Feb.  20  on 
the  extension  of  the  Clinton,  Oklahoma  West- 
ern  Ry.   westward    from    Butler,   Okla.     The 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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work  is  to  be  completed  by  July  1,  iyi'2. 
Alaney  Bros.,  Empire  Bldg.,  Oklahoma  City, 
Okla.,  as  previously  noted  in  these  columns, 
have  the  general  contract.  All  the  grading 
work  has  been  sublet  and  the  general  contrac- 
tors will  do  the  bridging,  trackkiying  and 
building  of  depots.  The  work  includes  about 
1,000,000  cu.  yds.  earth  excavation,  -50,000  cu. 
yds  rock  excavation,  and  3,00U  ft.  pile  trestle. 
The  following  have  sub-contracts  on  the 
work:  Acklin  Bros.,  Oklalioma  City;  iVIat 
Cunyan.  F.  L.  Adams,  T.  C.  Lininger,  Dan 
Sweenex.  Bob  Rutman,  J.  H.  Martin,  Oklaho- 
ma City ;  Pat  Gleason,  Kansas  City,  and  J.  R. 
Hole,  Woodward.  Okla. 

Press  reports  quote  President  Mudge  of  the 
Chicago,  Reck  Island  &  Pacific  as  stating  thai 
that  railroad  will  start  to  work  on  its  .\rd- 
more-Waurika  line  about  Jan.  I  next.  The 
old  Frisco  right  of  way  between  the  two 
points  has  been  purchased  so  as  to  avoid  that 
clause  of  the  state  constitution  requiring  rail- 
roads to  domesticate  before  they  can  secure  a 
right  of  way.  and  the  Frisco  and  Rock  Island 
will  use  the  line  jointly.  The  line  from  -A.rd- 
more  will  pass  through  the  towns  of  Oil 
City,  Hewitt.  Joiner  City  and  Cornish  to 
VVaurika,  about  OU  miles. 

It  is  reported  that  llie  Rock  Island  will 
place  engineers  in  the  field  shortly  for  an  ex- 
tension from  Chattanooga.  Okla.,  to  Electra. 
Tex.,  to  tap  tjie  recently  discovered  oil  field 
in  the  Electra   Valley. 

The  Enid  Interurban  Traction  Co.,  H.  M. 
Spalding.  General  Manager,  Xorth  Enid, 
Okla..  is  to  build  a  3-mile  line  connecting  Enid 
and  Xorth  Enid. 

The  tJklahoma  &  Northwestern  R.  R.,  a 
new  project,  has  surveys  under  way  for  a 
line  from  Putnam  City  to  Woodward.  Rep- 
resentatives of  the  company  state  that  they 
hope  to  complete  surveys  and  settle  right  of 
way  questions  by  the  beginning  of  the  sum- 
mer months,  so  that  grade  work  can  lie  com- 
menced then.  E.  A.  Wagner,  Oklahoma  City, 
is  interested. 

The  Missouri.  Oklahoma  &  Gulf  Ry.,  J.  J. 
Harrison.  Chief  Engineer,  Muskogee,  Okla., 
will  shortly  let  a  contract  for  a  3-mile  indus- 
trial line  from  the  town  of  Bromide  to  the 
limekilns  and  the  glass  sand  quarries  near  that 
place. 

The  Midland  Valley  R.  R.  is  reported  to 
have  surveys  under  way  for  an  extension  from 
Glenn  Ponl  through  Keifer  and  Sapulpa  to 
Tulsa. 

The  Bartlesville  Interurban  Ry.  Co.  has 
completed  preliminary  surveys  for  a  10-miIe 
extension  paralleling  the  Santa  Fe  from  Dew- 
ey to  Copan  and  Caney,  Kan.  ,  The  construc- 
tion capital  has  been  secured,  but  the  date  for 
awarding  contracts  has  not  been  determined 
on.  J.  J.  Curl,  Bartlesville,  Okla.,  is  President 
and  T.  S.  Askin.  Bartlesville,  Okla.,  is  Chief 
Engineer. 

It  has  been  announced  by  J.  II.  Johnston, 
Oklahoma  City,  Okla.,  Assistant  to  William 
Kenefick,  President  of  the  Missouri,  Okla- 
homa &  Gulf  R.  R.,  that  all  contracts  for  the 
Oklahoma  City-Henryetta  extension  will  be 
let  about  Aprii  1.  President  Kenefick  is  go- 
ing over  the  north  division  and  dividing  up 
into  sections  that  portion  of  the  division  to  be 
built  by  the  Fidelity  Construction  Co.,  which 
includes  the  heaviest  construction  portions 
and  also  apportioning  into  sections  the  part  he 
desires  to  let  to  sub-contractors.  ,\ftcr  com- 
pleting this  task  Mr.  Kenefick  will  return  to 
Muskogee  and  will  complete  the  letting  of  all 
contracts  for  the  Wagoner-Joplin  division.  As 
soon  as  this  is  disposed  of  he  will  start  out 
over  the  Oklahoma  City  division  and  section- 
ize  the  line  between  here  and  Henryetta, 
selecting  the  heavy  construction  sections  for 
the  Fidelity  jieople  and  those  upon  which 
steam  shovels  are  not  required  for  subcontract 
work.  The  work  likely  will  be  completed  and 
the  company  ready  to  let  out  all  (Oklahoma 
City  division  contracts  by  .\pril  1. 

Oregon. 

Articles  of  incorporati(jn  have  been  filed 
with  the  Countv  Clerk  at  Portland  bv  M.  J. 
Lee.    A.    O.    Echols    and    O.    M.    Lee    for    the 


Canby  Molalla  Ry.  Co.  This  conipaiiv  plans 
to  build  an  electric  line  from  Canby  through 
the  southeastern  section  of  Clackamas  Coun- 
ty. Plans  of  the  organization  also  include 
the  construction  of  other  lines.  The  company 
1-.  organized  for  only  $100,000,  but  it  is  under- 
.Ntood  that  Eastern  and  Walla  Walla  interests 
are  supporting  the  enterprise.  An  au.xiliary 
company  has  announced  plans  for  constructing 
.•I  dam  across  the  Molalla  River  above  Canby 
for  the  storing  of  water  for  irrigation  and 
power  purposes.  It  is  the  ultimate  plan  of 
these  interests  to  construct  an  electric  line 
from  Canby  into  the  Tualatin  Valley  district 
and  thence  to  Portland. 

Pennsylvania. 

®The  following  have  been  awarded  the 
contracts  for  the  proposed  change  of  line 
of  the  Delaware,  Lackawanna  &  Western 
R.  R.  west  of  Scranton,  Pa. :  Waltz  & 
Reese.  Stanhope,  N.  J. ;  Timothy  Burke. 
Connell  Bldg.,  Scranton,  Pa. ;  Hyde,  McFar- 
lin  &  Burke,  90  West  St.,  New  York  City:  D. 
W.  Flickwir,  Terrv  Bldg.,  Roanoke.  Va. :  W. 
H.  Gahagan,  189  iVIontague  St.,  Brooklyn.  N. 
Y. ;  James  A.  Hart  Co.,  256  Broadway.  New- 
York  City ;  Reiter,  Curtis  &  Hill,  Arcade 
Bldg..  Philadelphia,  Pa.:  P.  McManus.  224 
North  32d  St.,  Philadelphia,  Pa.;  Robt.  Grace 
Contracting  Co.,  Scoheld  Bldg.,  Cleveland,  O. : 
.\.  M.  Talbot  Co.,  1  Madison  Ave.,  New  York 
City. 

®The  Miller  Construction  Co.,  Lock  Haven, 
Pa.,  has  been  awarded  a  contract  for  the  grad- 
ing and  masonry  work  for  a  5-mile  extension 
of  the  Buffalo,  Rochester  &  Pittsburg  Ry.'s 
Jacksonville  Mine  line  in  Indiana  County,  Pa. 

South  Dakota. 

.\rticles  of  incorporation  have  been  filed  at 
Pierre,  S.  Dak.,  by  the  Upaliki  &  Southern 
Ry.  Co.,  which  proposes  the  construction  of  a 
railroad  between  Upaliki  and  Flintville,  Mo. 
The  company  is  capitalized  at  $100,000  and  the 
incorporators  include  Thomas  Graham,  E.  P. 
Flint,  George  D.  Talmadge  and  E.  C.  Tal- 
madge,  all  of  Chicago.  111. 

Tennessee. 

The  East  Tennessee  Traction  Co.  has  been 
chartered  with  a  capital  stock  of  $100,000,  and 
propose  to  build  an  interurban  line  from  Chat- 
tanooga to  Cleveland,  a  distance  of  30  miles. 
The  company  will  enter  the  city 'of  Chatta- 
nooga over  the  tracks  of  the  Chattanooga 
Railway  &  Light  Co.  The  incorporators  are : 
John  W.  Adams,  George  B.  Adams,  B.  C. 
Roper,  Lewis  M.  Coleman  and  William  L. 
Frierson. 

The  Chattanooga,  Rome  &  Atlantic  Interur- 
ban R,  R.  Co.  has  made  application  for  per- 
mission to  exercise  the  franchise  it  holds 
through  Chickamauga  Park.  It  is  the  inten- 
tion of  the  company  to  build  its  line  through 
Chickamauga  Park  over  the  right  of  way  held 
through  the  franchise  granted  to  S.  W.  De- 
vine,  Chattanooga. 

Announcement  has  been  made  that  construc- 
tion work  will  be  started  early  this  spring  on 
the  Elkhorn  &  Allegheny  Ry.  from  Thur- 
mond, near  Roaring  Gap,  13  miles  west  of 
Elkins,  toward  Bristol.  This  new  road  will 
make  connection  with  the  Virginia  &  South- 
western at  Mountain  City  and  will  thus  give 
the  North  Carolina  mountain  territory  direct 
communication  with  Bristol.  The  line  will 
be  75  miles  in  length.  John  A.  Mills,  Ra- 
leigh. N.   C,  is  President. 

It  is  persistently  reported  that  the  Southern 
Ry.  will,  at  an  early  date,  double  track  the 
line  from  Morristown,  Tenn.,  to  Bull's  Gap 
or  Rogersville  Junction.  The  citizens  of  Mor- 
ristown have  offered  to  donate  05  acres  of 
land  providing  the  company  will  make  the 
city  a  "turn  around"  and  coal  distributing 
point. 

Texas.  ' 

®J.  T.  Hughes.  Dallas,  Tex.,  and  Brown  & 
Ashburn,  Mineral  Wells,  Tex.,  are  reported  to 
have  been  awarded  grading  contracts  for  the 
new  Stamford  &  Eastern  R.  R. 

Arrangements  are  being  made  to  form  a 
company   to   build   an    interurban   electric   rail- 


'is  a;-,, 


way  between  Seguin  and  New  Braui 
between    New    Braunfels    and    San   1, 
These  two  lines  will  be  about  -50  mi'i  ' 
The  parties  interested  in  these  lines  L  "' 
interested  in  the  Guadalupe  Water  Pd  *'' 
of   Seguin,  Tex.,  which  proposes'  to  L': 
a  series  of  dams  and  hvdro-electric  ri, 
the  Guadalupe  River.    Among  those  TJl 
are    Walter   J.    Crawford,    W.    B.   Dii,!. 
Beaumont,  E.  W.  Brown  of  Orange,  |  *' 
bott  and  F.  C.  Weinert  of  Seguin. 

The  East  Texas  Traction  Co.,  capit,,, 
$2,(l()0,000,  of  which  $1,000,000  is  certw  ' 
subscribed  and  $20O,U0u  paid  in,  has  led"* 
charter    with    the    Secretary    of    Stat    f 
company  was  formed  for  the  announi  nur 
pose  of  constructing  an  interurban  raiay  iv, 
tween  Dallas  and  Wolfe  City  via  Ginv-ll" 
The   principal   offices  of   the  coiapanju, 
be  located  at  Greenville.     This  is  th&rc 
w^hich  has  been  promoted  by  Joseph  l^ 
ols  of  Greenville,  Tex. 

The  Northern  Texas  Traction  C  i 
H.  Clifford,  General  Manager,  FortVi 
is  planning  to  expend  $-50,000  to  $100>|) 
year  for  double  track  work  betwe.  i 
Worth  and  Handley.  i 

The   Executive  Committee  of  the   xj 
Pacific   Ry.,   C.   C.   Chamberlain,  Chi(  E 
neer,  Dallas,  Tex.,  is  understood  to  1  , 
der  contemplation  plans  for  raising  ir 
000,000  to  $15,000,000  for  the  purpose: 
ing  ofif  the  floating  debt  and  making  ior 
ments. 

Citizens  of  Robert  Lee,  the  countya 
Coke  County,  have  offerd  a  $50,00ib: 
for  a  railroad  connection.  The  tow  i- 
miles  distant  from  the  nearest  railroac 

An  election  will  be  held  at  Denm 
March  30  to  vote  on  granting  a  franis 
the  Missouri,  Kansas  &  Texas  Ry.,  ir 
construction  of  a  cut-of?  between  th 
Worth  and  Dallas  line  in  the  souttur 
the  city. 

Tracklaying  has  been  started  on    tl 
toria  extension  of  the   St.  Louis,  Brojs 
&  Mexico  Ry.  at  Bloomington,  Texa   ; 
estimated   that   a   half   mile   of   track  i! 
laid  per  day  and  that  the  entire  strei 
be  completed  within  a  month.     L.  A.  w 
ger   is    Engineer   of   Construction,  anF 
Jonah,  St.  Louis,  Mo.,  is  Chief  Engint. 
Negotiations   are  under  way  by  offil' 
the  San  Antonio,  Uvalde  &  Gulf  R.  It- 
cure  a  site  of  30  acres  to  locate  the  sp 
the   company   at   Terrel   \\'ells,   San  .;tf 
Texas. 

Committees  from  Lubbock,  Texas,  rr 
field,  Seminole  and  Pecos.  Texas,  receiy 
at  Brownfield  to  discuss  the  construci 
the  Pecos  Valley  Southern  Railway  ( 
road  from  Pecos  to  Lubbock  througlS' 
nole  and  Brownfield. 

•^  '•        Utah. 

©Articles   of   incorporation   have  be 
by  the   St.  John  &  Ophir  Railroad  C 
the  county  clerk  at  Salt  Lake  City,  Ufa 
capital  stock  of  the  company  is  $150,001'^ 
officers   are :   J.   Ross  Clark,   president  . 
Whittemore.  vice  president;  W.  H.  Ct-: 
secretary   and  treasurer.     These  with  •■ 
Cherrington  and  W.  A.   Clark,  Jr.,  w  : 
the  board  of  directors.    .\11  of  the  offi  : 
connected    with    the    Salt    Lake    routi 
road      will    run    from   St.   John  on  t 
Lake  route  to  Ophir,  a  distance  of  te  ' 
In  speaking  of  the  new  road,  J.  Ros  - 
said:  "My  brother.  Senator  William  .■\ 
has  decided  to  build  the  road.    It  will 
with  his  own  capital  and  will  not  be  a 
the  Salt  Lake  route.     We  will  make  t 
tions  -with  it,  however,  and  will  handle 
traffic  there.     Work  on  the  new  road 
commenced  in   March  by  the  Utah  Ci 
tion   Co.,   w-ith   w-hich   I   closed  a  cont  ' 
behalf  of  my  brother." 

It  is  reported  that  the  American  Fi 
Salt  Lake  City,  Utah,  is  planning  to  bi 
Thompson's  &  Ballard  Railroad,  in 
County,,  connecting  the  mines  with  tl. ' 
ver  &  Rio  Grande  at  Thompson's,  _a  ( 
of  5  miles,  .^mong  those  interested  in  t 
company   are :   B.   F.   Bauer.   H.   S.  -^i' 
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>en.  P.  C.  Kiitle,  Henry  Cohn  anU 
;hn. 

ilwonh  &  Helper  Railroad  Co.,  lias 
;  iraicd  in  Utah,  with  a  capital  stock 
•  divided  in  shares  at  $1  each  and 
further  development  of  railroads 
:i  Utah.  The  officers  and  directors 

company  are :  C.  N.  Strevcll,  Salt 
-dent  and  general  manager ;  James 

n.  Salt  Lake,  vice-president  and 
F.  A.  Druehl,  secretary;  Walter 
-ria.  III.:  Charles  W.  Buckley,  Chi- 
lian B.  Holter,  Helena,  Mont. ;  M. 
r.  Salt  Lake ;  Joseph  Geoghegan, 
.ind  H.  C.  Edwards,  Salt  Lake. 
are  to  be  started  at  once  for  the  pro- 
urban  railway  from  Salt  Lake  City 

in  Utah  County.  It  is  hoped  to 
•ruction  work  this  spring  or  early 
>ner.  This  line  will  cost  something 
'lOO.  H.  A.  Strauss  of  the  Falk- 
■! ruction  Co.,  30  X.  La  Salic  St.. 
;     i<  Consulting  Engineer   lor  the 

Virginia. 

thern  Xeck  Construction  Co.  has 
zed  to  build  the  Richmond,  Wash- 
'  hesapeake  Ry.  mentioned  in  our 
The  railway  is  to  be  about  8 
.ind  will  e.\tend  from  Doswell  to 
.1.  The  construction  company  is  a 
corporation,  with  Walter  Fairchild 
t  Channing  M.  Ward,  1817  Ilan- 
Richmond.  \"a..  is  President  of  the 

Washington. 

riman  railroad  interests  have  pur- 
•rol  of  the  Bellingham  Bay  &  Brit- 

la  Ry.  and  the  Bellingham  Ter- 
mcluding  the  largest  part  of  the 
water   front,    for   a   sum   said   to 

"0,OiXi.     The  Bellingham   Bay  Ry. 

m  Bellingham  4-5  miles  eastward  to 

■nectnig  at  Suraas  with  the  Cana- 
and  Northern  Pacific.  The  Cana- 
runs  trains  over  it  by  traffic  agree- 

vns  the  most  valuable  part  of  Bel- 
A.iter  front  and  has  the  only  dock 

Comtnission     of     Centralia     has 

right  of   way  through    the  city   to 

:a   Electric  Light  &  Traction   Co.. 

-poration   recently   formed   for   the 

'luilding  an  electric  line  from  Cen- 

\' 'Chester.      The    company's    power 

already     been     completed     and 

d  active  construction   on  the   line 

.tK)Ut  .\pril   1. 

in   Whitman    County    are    raising 
the  purpose  of  building  a  10-mile 
m  La  Crosse  on  the  Oregon-Wash- 
Iway   &   Navigation    Co.'s    line   to 
,    ihe  spur  would  tap  a  rich   farming 
I .  lying  along  Willow   Creek   and   Al- 
•    •  ractically  all  in   Whitman  County. 
■rts  quote  J.  Lord,  president  of  tlie 
■on.-il  Bank,  Olympia,  as  announc- 
ancial  backing  has  been  obtained 
i'osed  line  to  connect  Olympia  with 
ne  of  the  Northern   Pacific,   eight 
of  the  city.     It  will  be  necessary 
.i  strip  of  the  old  Union  Pacific  grade 
■Id  by  the  Spokane.  Portland  &  Seattle 
y      If  the  Hill  railroad  officials  refuse 
It  it,  condemnation  proceedings  already 
I  will  be  completed.     It  is  proposed  to 
>oline  motor  cars  from  Olympia  to  meet 
ms  on  the  main   line  between   Tacoma 
l^rtland.     The  Olympia  Terminal  R.   R. 
IS  franchises  in  Olympia  and  Tumwater 
network  of  tracks  and   spurs  over  the 
la  water  front  all  protected  bv  common 
auses.    It  is  stated  that  every  effort  had 
lade  to  get  railroads  to  corne  to  Olym- 
"he  Chamber  of  Commerce  of  Olvmpia 
get  no  satisfaction   from   any  of  'them, 
*as  decided  to  build  to  the  railroads, 
s  understood   that    Porter   Bros.,    Port- 
Ore.,  and  Grant  Smith  &  Co.,  who,  as 
>ned      recently       in       Engineering       & 
i<^ting.      have      the      contract      for      a 
1  ot  the    Point    Defiance    line    of    the 
ern   Pacific,  have   started   work  on   the 


erection  oi  ,:mu,^  n.a: ,  i  aornia,  II.  N.  Ran- 
dall has  been  «uon  u  -..:,.,,n,raot  for  part  of 
he   shovel   w..rk.      Porter    Br..,„   have   estab- 

P.rk-1°^'M    'V'^a^Se  of  W.  B.  Kerr  at  427 
Perkins  Bldg..  lac.ini.n.  Wa-:h 

The  Board  of  Ful,iic  Works'.  Seattle.  Wash., 
has  granted  a  perm.t  ,o  tl,,.  Xonliern  Pacific 
Ky.  Co.,  to  con,<truct  an,!  maintain  a  spur 
rack  across  Westlake  Av  from  the  like 
LnionBelt  hue  to  the  plant  nf  the  Asiatic 
Oil  Co  located  lietweon  llij;hlan,l  Drive  and 
Galer   St 

West  Virginia. 
T  Tlic  Fairmont  S:  Clarksburg  Traction  Co., 
.1.  A.  Watson,  General  .Manager,  Fairmont,  W. 
va.,  \vill  let  contracts,  it  is  reported,  about 
April  J,  tor  the  construction  of  its  proposed 
ITt  ?',"  \Vatson  to  Clarksburg,  16  miles 
W.  J.  Morrow.  Will  Perruigton.  John  Majors, 
Roy  Jones,  Eugene  Jones  and  F.  H.  .Kckcr- 
man  are  interested. 

Work  will  be  started  at  once  on  the  con- 
stniction  of  the  New  Northern  Pacific  shops 
at  Yardley,  near  Spokane.  This  work  will 
call  for  the  expenditure  of  about  $100  000  M 
C.   Murphy  has  the  contract. 

Bids  are  to  be  taken  at  once  bv  the  city  of 
Seattle,  Wash.,  for  a  municipal  logging  road 
to  run  from  Moncton  to  Camp  No.  2  in  the 
Cedar  River  Valley.  The  specifications  in- 
clude; 160  tons  of  rail,  COO  pairs  of  angle 
sphce  bars;  twelve  200-lb.  kegs  of  track  bolts: 
/,500  ties ;  clearing,  grading,  grubbing,  etc. 

Wisconsin. 

The  Fairchild  &  .Northeastern  Rv.,  Willard 
Foster,  Vice  President,  Fairchild,'  Wis.,  ex- 
pects to  let  contracts  within  the  next  two 
weeks  for  its  42-mile  extension  from  Fairchild 
to  Caryville. 

A  company  has  been  organized  at  Lancaster 
for  the  purpose  of  handling  the  preliminary 
work  for  the  proposed  Short  Line  Electric 
R.  R.  The  capital  stock  will  be  $25,000,  which 
will  be  used  for  surveys  and  other  work.  W. 
W.  Smith,   Platteville,  Wis.,  is  interested. 

.■\mong  the  reports  concerning  the  improve- 
ment work  planned  by  the  Chicago  &  North- 
western Ry.,  is  one  to  the  effect  that  the  com- 
pany will  construct  a  new  roadbed  on  the 
Minnesota  and  Madison  divisions. 

.A  movement  has  been  launched  at  Fond  du 
Lac,  Wis.,  to  induce  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  to  build  a  line  from  that  city 
along  the  east  shore  of  Lake  Winnebago  tap- 
ping a  number  of  summer  rosorts  and  termin- 
ating at  Hilbert  Junction. 

The  State  Railroad  Commission,  Madison, 
Wis.,  has  granted  the  Chicago,  Burlington  & 
Quincy  Ry.  a  certificate  of  necessity  and  conve- 
vience  empowering  it  to  double  track  its  line 
between  Stoddard,  Vernon  county,  and  De- 
soto, Crawford  county,  and  from  McCartney 
to  Blake,  in  Grant  county,  in  the  southwest- 
ern corner  of  the  state.  This  line  skirts  the 
Mississippi  river.  The  contemplated  improve- 
ments include  reballasting  of  the  roadbed  and 
improving  the  track  generally.  T.  E.  Calvert, 
Chicago,  111.,  is  Chief  Engineer  of  the  C.  B.  & 

Q.  Ry. 

The  State  Railroad  Commission,  Madison, 
Wis.,  has  issued  an  order  instructing  the  Chi- 
cago &  Lake  Superior  Ry  Co.  to  extend  its 
line  from  Cambridge  to  Rock  Dale,  in  Dane 
county,  a  distance  of  two  and  one-half  miles. 
The  company  already  operates  a  line  from 
London  to  Cambridge,  a  distance  of  3.17  miles, 
and  is  the  shortest  independent  road  in  the 
state.  The  company  is  controlled  by  B.  L. 
Delamater  of  Cambridge,  Wis. 

Canada. 

®The  Guelph  Radial  Ry.  Co.,  J.  U.  Peque- 
gnat.  Secretary.  Guelph,  Ont,  has  awarded 
the  following  contracts  for  the  supply  of  ma- 
terial to  be  used  in  the  extension  of  the  St. 
Patrick's  '\Vard  branch  to  the  city  limits; 
Steel  rails,  Drummond  &  McCoU,  Montreal ; 
ties.  Contractors'  Supply  Co.,  Toronto;  wire, 
Dawson  &  Co.,  Montreal. 

Engineers  of  the  Canadian  Pacific  have  com- 
pleted the  running  of  a  new  line  to  Colling- 
wood  from  a  point  named  Baxter,  on  or  near 


the  Toronto-Sudbury  section  of  the  C.  P.  R.  R. 
The  surveyors  left  Collingwood  a  few  days 
ago  for  Guelph  to  continue  their  survey  from 
this  city  to  Beeton,  which  is  ten  miles  south 
of  Baxter.  For  a  considerable  time  there  has 
been  talk  of  the  C.  P.  R.  R  constructing  a  rail- 
way connecting  southwestern  Ontario  with  the 
Sudbury  section  of  the  road  at  a  point  north 
of  Toronto.  .\  year  ago  a  line  was  survej'ed 
from  the  neighborhood  of  Schaw  on  the  To- 
ronto-Windsor division  to  the  Guelph  Junction 
road,  a  few  miles  south  of  Guelph.  It  seems 
as  if  the  present  work  is  being  done  in  con- 
tinuation of  this  line  northeastward. 

The  Montreal  Tunnel  Co..  Ltd.,  of  Mon- 
treal, Que.,  has  been  incorporated  with  a  cap- 
ital stock  of  $lo,i>OA,000  and  proposes  to  con- 
struct and  maintain  railways  and  steamship 
terminals,  tunnels,  approaches,  etc.  "The  in- 
corporators are  Duncan  McDonald,  Henry 
Timmins,  Duncan  Mc.Martin,  John  Carson, 
Patrick  Uubee  and  other  Montreal  capitalists. 

The  Toronto  Suburban  Street  Ry.  Co.,  1688 
Dundas  St.,  W.  Toronto.  Ont.,  has  begun 
grading  operations  for  the  completion  of  its 
line  from  Weston  to  Woodbridge.  Construc- 
tion work  will  also  be  put  under  way  shortly 
on  a   new  line  to  Georgetown. 

.\  by-law  will  be  voted  on  by  the  citizens  of 
St.  Thomas,  Ont.,  to  raise  $-?0',00O  for  the  im- 
provement of  the  city's  street  railway.  Three 
new  cars  will  be  purchased,  the  lines  on  Ross 
and  William  streets  extended,  and  the  present 
plant  and  equipment  overhauled. 

The  Canadian  Parliament  has  authorized  the 
construction  by  the  Canadian  Pacific  Ry.  of 
the  following  new  lines  in  Saskatchewan  and 
.Alberta :  From  a  point  at  or  near  Hawarden 
on  its  Moose  Jaw  northwestern  branch  to  a 
point  at  or  near  Floral,  or  Cheviot,  on  its 
Pleasant  Hills  branch  or  to  a  point  between 
these  two  places  in  the  province  of  Saskatche- 
wan. From  a  point  on  its  Estevan-Forward 
branch  in  township  2  or  3,  range  12,  13  or  14 
west  of  the  second  meridian  in  a  westerly  and 
norwesterly  direction  to  a  junction  with  its 
W'eyburn-Lethbridge  branch  in  township  5  or 
6,  range  25  or  26  west  of  the  second  meridian 
in  the  province  of  Saskatchewan.  From  a 
point  at  or  near  Cedar  Lake  on  its  Hardisty 
subdivision  in  a  southerly  direction  to  a  point 
in  township  .39  or  40,  range  11  or  12  west  of 
the  fourth  meridian  into  the  province  of  .Al- 
berta. In  a  norwesterly  and  northerly  direc- 
tion from  a  point  on  its  line  from  Wilkie,  au- 
thorized by  paragraph  (B)  of  section  3  of 
chapter  74  of  the  statutes  of  li)()7  to  a  point 
near  the  north  Saskatchewan  River  in  town- 
ship .51,  52  and  53,  54,  55,  or  o6,  range  1,  2, 
3,  4,  5,  6,  7  or  8  at  west  of  the  fourth  meridian 
in  the  provinces  of  Saskatchewan  and  j\lberta. 
From  a  point  at  or  near  Kipp  on  its  Crows 
Nest  subdivision  in  an  easterly  and  north- 
easterly direction  to  a  point  in  township  12  or 
13,  west  of  the  fourth  meridian  in  the  province 
of  .\lberta.  From  the  northwesterly  terminus 
of  the  line  from  .\squith,  authorized  by  para- 
graph (B)  of  section  3  of  the  statutes  of  1910 
in  a  westerlj'  and  northwesterly  direction  to 
a  point  at  or  near  Battleford  in  the  province 
of  Saskatchewan.  From  a  point  at  or  near 
Dricana  in  an  easterly  and  southeasterly  di- 
rection to  a  point  in  township  20  or  21,  range 
11.  12.  13  or  14  west  of  the  fourth  meridian 
in  the  province  of  Alberta. 

The  Central  Railway  of  Canada  has  com- 
pleted all  arrangements  for  a  new  station  and 
terminals  in  Montreal,  and  has  submitted  its 
plans  to  the  Railway  Commission.  The  sta- 
tion will  be  located  in  the  eastern  part  of  the 
city.  It  is  announced  that  the  contract  for  the 
line  between  Montreal  and  Ottawa  has  been 
let  and  that  active  construction  work  will  com- 
mence in  the  spring. 

Mexico. 

The  National  Rys.  of  Mexico.  H.  M.  Tay- 
lor, Director  of  Construction.  City  of  Mexico, 
opened  bids  on  March  15,  for  clearing,  grad- 
ing and  masonry  on  the  proposed  line  from 
.\llende,  kilometer  -12  of  the  Monclova  Divi- 
sion, old  Mexican  International  R.  R.,  to  the 
Hacienda  de  San  Carlos,  State  of  Coahuila. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  Mexico  Nortluvesteni  Transportation 
Co.,  Ltd.,  with  headciuarter.s  at  Toninto,  Ont.. 
has  been  incorporated  with  a  capital  ^tock  nf 
$25,000,000.  Mackenzie  &  IMann.  Toronto, 
bnt..  are  interested  in  this  iinijeci. 

The   National    Railways   nf   Akxicn  is  plan- 


nin,a;,  according  to  reports,  the  construction  of 
a  branch  line  from  its  international  division 
;it  Allende  to  Los  Vacas,  a  distance  of  about 
70  miles.  In  connection  with  this  work  it  is 
believed  that  a  bridge  will  be  erected  over  the 
[■till  Grande  Riv;r  connecting  Los  Yocas  with 


IJel  Rio,  Texas.     The  Kansas  City 
Orient   which    has    a    line   under  \ 
from  San  Angelo,  Texas,  to  De  Ri 
connections    with    the    National    ft 
Mexico  providing  a  through  route 
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Alabama. 

4«Bids  are  being  received  by  town  of  Union- 
town.  Ala.,  D.  P.  Coleman,  Mayor,  for  laying 
concrete  walks  and  curbing  with  gutters  es- 
timated to  cost  about  $10,000. 

4*  I  he  Board  of  Revenue,  Mobile  County. 
Mobile,  Ala.,  will  let  the  contract  March  28 
for  100,000  cu.  yds.  of  road  surfacing  material, 
chert,  clay  gravel,  sand  gravel,  screened  gravel 
and  oyster  shells.  C.  L.  Strange.  Room  11. 
Bank  of  Mobile  Bldg..  Mobile,  is  County  Iligh- 
\va>-  Imgineer. 

A  new  macadam  road  is  to  be  built  from 
Calera,  Ala.,  to  Birmingham  under  the  super- 
vision of  the  state  highway  engineer.  The 
survey  for  a  considerable  distance  has  been 
completed  and  practically  all  the  deeds  for 
right  of  way  have  been  secured.  \V.  S.  Keller, 
Montgomery,  Ala.,  is  State  Highway  En- 
gineer. 

The  Alabama  .State  Highway  Department. 
Montgomery,  announces  that  steps  will  short- 
ly be  taken  for  graveling  the  road  between 
Montgomery  and  Wetumpka.  The  Elmore 
County  Commissioners,  Wetumpka,  will  do- 
nate $4,000  toward  the  construction  of  the 
road"  while  a  like  amount  will  be  expended 
on    tiie  road   by  the   state. 

Arkansas. 

•{•Bids  will  be  received  until  10  a.  m., 
March  26,  by  J.  F.  Houck,  309  Main  St.,  Lit- 
tle Rock,  Ark.,  Chairman  for  Improvement 
District  No.  197,  for  grading,  draining,  and 
paving  with  macadam,  tarvia  macadam  or  bitu- 
mated  concrete  approximately  10.000  sq.  yds. 
Plans  and  specifications  are  on  file  with  W.  J. 
Terry.  Secy.,  or  Ford  &  McCrea,  Gazette 
Rldg.,   Little  Rock.   Ark.,  Engineers. 

^Bids  will  be  received  until  noon.  March 
26,  by  Board  of  Commissioners  for  Street 
Improvement  District  No.  192  (West  Seventh 
St.),  Little  Rock.  .A.rk..  for  grading,  draining, 
curbing  and  paving  with  wood  block,  asphalt 
or  brick  approximately  16,850  sq.  yds.  of  pave- 
ment. Bids  must  be  addressed  to  A.  Brizzo- 
lara.  Chairman  of  the  Board,  in  care  of  the 
Mercantile  Trust  Co.,  Little  Rock.  .\rk.  Ford 
&   McCrea  are    Engineers. 

The  City  Council  of  Lake  Village.  .Ark., 
is  taking  steps  toward  putting  in  a  consid- 
erable amount  of  paving. 

Property  owners  of  Porter  St..  Helena, 
.A.rk.,  are  agitating  the  proposed  paving  of  a 
district  in  that  vicinity,  including  Porter  St., 
with  vitrified  brick. 

California. 

The  citizens  of  Coronado,  Calif.,  on  March 
5  voted  the  issuance  of  bonds  to  the  amount 
of  $75,000  for  the  building  of  the  sea  wall  to 
the  height  originally  intended  and  in  the  sum 
of  $80,000  for  the  paving  of  Orange  Ave.. 
with   asphalt  on  a  concrete  base. 

District  of  Columbia. 

^Bids  will  be  received  until  March  22,  by 
Maj.  H.  L.  Pettus.  Depot  Quartermaster, 
Washington,  D.  C,  for  furnishing  and  deliv- 
ering at  the  National  Cemetery  roadway,  Cul- 
peper,  Va.,  600  gals,  tarvia  and  10  cu.  yds.  of 
clean   sharp  sand. 

4*Bids  will  be  received  until  2  p.  m.,  March 
28,  by  Commissioners  of  the  District  of  Col- 
umbia. Washington,  D.  C,  for  laying  about 
2,000  sq.  yds.  of  cement  concrete  base  in 
Michigan  Ave.  N.  W.  w-est  of  First  St.  Spec- 
ifications may  be  obtained  of  the  Clerk  of  the 
Engineering  Department.  427  District  Bldg. 


The  Engineering  Department  of  the  District 
ijf  Columbia  has  announced  that  work  will 
be  commenced  immediately  on  the  resurfac- 
ing of  portions  of  17  streets  in  Washington. 
The  approximate  cost  of  the  spring  repairs 
will  be  $125,000.  The  following  are  the 
streets  which  are  to  be  resurfaced:  M  street 
northwest,  between  18th  St.  and  New  Hamp- 
shire Ave.,  $17,000:  Eighth  St.  northwest,  be- 
tween S  St.  and  Florida  Ave.,  at  $7,200 ;  Ninth 
St.  northwest,  west  side,  between  F  and  G 
Sts.,  at  $1,200;  Tenth  St.  northwest,  between 
K  and  M  Sts.,  at  $6,400;  11th '  St.  northwest, 
between  Pennsylvania  Ave.  and  E  St.,  at  $4,- 
200;  15th  St.  northwest,  between  New  York 
Ave.  and  H  St.,  at  $7,000;  L  St.,  northwest, 
between  14th  and  16th  Sts.,  at  $40,000;  H  St. 
northwest,  between  18th  St.  and  Pennsylvan'a 
Ave.,  at  $2,-300;  Fourth  St.  northeast,  west 
side,  between  T  and  U  Sts..  at  $1,600;  New 
York  Ave.  northeast,  between  North  Capitol 
and  First  Sts..  at  $5,000;  Pennsylvania  Ave. 
northwest,  between  19th  and  21st"  Sts.,  at  $8,- 
$11,000;  South  side  of  Pennsylvania  Ave. 
northwest,  between  19th  and  21st  Sts..  at  $8,- 
000 ;  Pennsylvania  Ave.  northwest,  between 
Third  and  Sixth  Sts.,  at  $32,000;  O  St.,  be- 
tween Tenth  and  11th  Sts.  northwest,  at 
$2,200:  North  side  of  New  York  Ave.  north- 
west, between  14th  and  15th  Sts.,  at  $3,800: 
N  St.  northwest,  between  Tenth  and  11th 
Sts.,  at  $1,400 ;  East  Capitol  St.,  between  Sixth 
and   11th  Sts.,  at  $11,000. 

Florida. 

^Bids  will  be  received  until  10  a.  ni.,  March 
29,  by  C.  W.  Ellis,  Chairman  Board  of  Com- 
missioners, Duval  County,  Jacksonville,  Fla., 
for  the  clearing  and  grading  of  the  river  road 
from  the  city  limits  of  South  Jacksonville  to 
the  Style  Road.  Plans  and  specifications  are 
on  file  with  Gail  L.  Barnard,  County  En- 
gineer. 

•J*Bids  will  be  received  until  10  a.  m.,  March 
22,  by  C.  W.  Ellis,  Chairman  Board  of  Duval 
County  Commissioners,  Jacksonville.  Fla.,  for 
the  clearing  and  grading  of  Lake  Shore 
Blvd.  through  Lake  Side  Park.  Plans  and 
specifications  are  on  file  with  Gail  L.  Barnard, 
County  Engineer. 

Illinois. 

®Bids  have  been  received  by  the  city  of 
Pana,  111.,  A.  C.  Stanfield,  Engineer,  for  con- 
structing brick  pavement  on  a  number  of 
streets,  the  contract  being  awarded  on  March 
14  to  John  Cherry,  Jacksonville,  111.,  at  $69,- 
497.  The  unit  bids  on  the  work  were  as  fol- 
lows:  (1)  standing  for  bid  of  John  Cherry; 
(2)  for  bid  of  O.  T.  Dunlap,  Edwardsville, 
111.;  (3)  bid  of  D.  E.  Murray,  Pana,  111.;  (4^ 
bid  of  John  E.  Bretz,  .Springfield,  III;  (5)  bid 
of  Richard  E.gan,  Springfield,  III.;  (6)  bid  of 
-\.  K.  Meeker,  Muncie,  Ind. ;  (7)  bid  of  Ever- 
ett Prosser.  Cairo,  111.,  and  (8)  bid  of  Pronger 
&   Fletcher,   Blue   Island,   III.: 

(1) 

Brick  pavement,  sq.   yds .33,287  $1.62 

Excavation,    cu.    yds....- 15,52.5  .20 

Fill.    cu.    yds 185  .40 

Concrete  curb  and  gutter,  lin.   ft... 20. 234  .47 

Marginal   curb,  Iln.   ft 4.540  .25 

Gutter,   lin.   ft 474  .35 

Vit.  clay  pipe,  6-in..  ft 50  .15 

Vit.    clay  pipe,    S-in.,  ft : 171  .22 

Vit.  clay  pipe,  10-in.,  ft 869  .30 

Vit.  clay  pipe.  ]2-in..  ft S69  .40 

Vit.    clay   pipe,    15-ln.,   ft 592  .45 

Catch    basins 27  25.00* 

12-in    gutter    grates 7  ].50 

Oak  header  boards,   lin.   ft 1.062  .05 

*$1S  for  catch  basin.s  for  two  alleys. 


The  Board  of  Local  Improviient, 
Springfield,  III,  has  adopted  a  esoluiic 
authorizing  the  paving  with  brick  oKevnolr 
St.,  from  Sixth  to  19th  St.  with  br^  '   ' 

The     City   Council   of    Collinsvill  Hi    i,, 
decided  to  pave  the  St.  Louis  road,  bni 
Main  St.  to  the  western  limits  of  their 
street  will  be  36  ft.  wide  and  paved  [if 
blocks. 

Ordinances  have  been  passed  b>tl: 
Council  of  Jerseyville,  lU..  for  thco 
tion  of  several  iniles  of  brick,  an  • 
pavement. 

The  citizens  of  Malta,  111.,  at  a  r ;: 
tion  voted  the  issuance  of  bonds  i^tj 
of  $8,500  for  the  purpose  of  constniin 
roads. 

The  City  Engineer  of  Cairo,  111.  ; 
pleted  the  estimate  for  the  pavini;  t 
St.,  between  Commercial  and  NVjli 
Aves.,  and  an  ordinance  for  the  san  i- 
drawn.  It  is  probable  that  Severn  i 
tween  Commercial  and  WashingtonSt 
also  be  paved  in  the  near  future. 

Plans  have  partially  been  complete  b 
Engineer  Geo.  L.  Farnsworth  of  Otw 
for  the  construction  of  vitrified  brick i\ 
at  an  estimated  cost  of  $340,000.  'le 
will  be  let  in  two  jobs  and  will  inid 
Crete  foundation,  concrete  curb  and-o 
filler.  The  contracts  will  be  let  tli,  • 
E.  G.  Bradford  is  Mayor.  ! 

Plans  have  been  prepared  by  City',ii 
L.  D.  Jeffries  of  Peoria,  111.,  for  their 
tion  of  approximately  50,000  sq.  ydsii 
pavement  at  an  estimated  cost  of  $2lH!i 
work  will  include  concrete  foundatio  c 
curb  6x22,  grout  and  pitch  filler.  Coi  ,i 
be  let  some  time  this  month. 

Indiana. 

^Bids  will  be  received  until  4  p.  .. 

1.  by    City    Clerk,    Goshen,    Ind.,   fq 
First  and  Pike  Sts. 

4*Bids   will  be  received  until  2  ij. 

2,  by  Board  of  Grant  County  Comiii:;. 
Marion.  Ind.,  for  grading,  graveling  r 
adamazing  the  Simeion  G.  Kern  et  a'l 
Pleasant  Township.  Plans  and  profil  ;. 
file  at  the  oflice  of  E.  H.  Kimha'l  . 
Auditor.        ^  •  -. 

•J^Bids  wilrbe  received  until  2  p. 
2,  by  Board  of  Grant  County  Comm  '. 
Marion,    Ind.,   for   the  grading,   gra^i 
macadamizing  of   the   S.  R.   Fankbon 
road   in    Center   Township.     Plans  a 
ifications  are  on  file  with  E.  H.  Kimb: 
tor  of  Grant  County. 

•I«Bids  will  be  received  until  2  p.  i 
2,    by    Board    of   Grant    County   Con  i 
ers,    Marion,   Ind.,    for   grading,   gra\  : 
macadamizing  J.    H.    Weaver    et   al.   '. 
Pleasant    and    Franklin    Townships.    -. 
Kimball  is  County  Auditor. 

•J«Bids   will   be   received   until  7;.30Mar 
21,  by  Board  of  Public  Works,  Fort .' 
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4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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« Becker,  Clerk,  for  the  following  iin- 
,J-nts:  For  the  paving  of  Butler  St., 
iilie  east  property  line  of  Clinton  St.  to 
vX  property  line  of  Lafayette  St.;  for 
.ying  of  Kinnaird  \ve.,  from  the  west 
,e-  line  of  Fairfield  Ave.  to  the  east 
le"  line  of  P.roadway  (excepting  the  in- 
frfm  of  South  Wayne  Ave.)  ;  for  the 
npf  Walnut  St.,  from  the  west  property 

0  Fairfield  .\ve.  to  the  east  property  line 
ili^r  St.;  for  the  i)aving  of  South  Wayne 
,'om  the  south  property  line  of  Creigh- 
"i;.  to  the  south  property  line  of  Organ 
.';i'or  the  paving  of  Harrison  St..  from 
s<:h  property  line  of  the  alley  south  of 
jdit.  to  the  north  property  line  of  lUitler 
(Icepting  the  intersection  of  Williams 
;  ir  the  paving  of  Fourth  St.,  from  the 
I'pperty  line  of  Calhoun  St.  to  the  west 
ie'  line  of  Clinton  St.;  for  the  paving  of 
in'  .•\ve..  from  the  east  property  line  of 
i,   \vc.  to  the  west  property  line  of  War- 

■  the  paving  of  Superior  St.,  from 
■perty  line  of   Calhoun   St.   to  the 

•ly  line  of  Wells  St.;  for  the  pav- 
Ave.,  from  the  west  property  line 
.\vc.  to  the  west  property  line  of 
:  for  the  paving  of  Maiden  Lane, 
rth  property  line  of  Main  St.  to 
loperty  line  of  Pearl  St.;   for  the 

i\ells  St.,  from  the  north  property 

1  superior  St.  to  the  bridge  crossing 
i^  \Inr>-'s  River;  for  the  paving  of  Har- 

froin  the  north  property  line  of 
■  the  south  property   line   of   Su- 

for   the  pavin.g   of   Harrison   St., 

rth  property  line  of  Superior  St. 
I  property  line  of  Mary  E.  Trent- 
'vision;  for  the  paving  of  Wayne 
(■  west  property  line  of  Grant  Ave. 

property  line  of  Glasgow  Ave. 
ill    he    received    until    April    ■_',    by 
uy,   Ind..   for   the  construction   of 
is.  of  pavement   on   Bahinmre    St. 
I  lies  is  City  Engineer. 

!  he  received  until  10  a.  in..  ?iLarcIi 
.1  of  .Marion   County  Cominission- 

>li».  hid.,  for  furnishing  one  road 
use  on   Marion  county  highways ; 

Marion  County  Court  house.     W. 

>   County   Auditor. 

il  he  received  until  11  p.  m.,  April 

I  of  Hendricks  and  Morgan  Coun- 
iniinssioners,    Danville,    Ind.,    for   the 

t(  tion   of  a   county    line    road.      L.    W. 

'■     l^>anville,   Ind.,   is    Auditor   of    Hen- 
iiy. 

'1  he  received  until  10  a.  ni..  April 

'  of  Clark  County  Commissioners, 

c,   Ind.,  for  the  construction  of  a 

Jeflersonville  township.     George   W. 

le  s  Auditor  of  Clark  County. 

ill  be  received  until  10  a.  ni.,  April 
of  Porter  County  Commissioners, 
Ind.,  for  the  construction  of  gravel 
"erty  and  Jackson  townships.  C. 
IS  County  Auditor. 
■II  be  received  until  noon,  April  2, 
:  Dearborn  County  Commissioners, 
:rg.  Ind.,  for  the  construction  of 
Aays  in  Jackson  and  Clay  town- 
~    Fagely  is  County  Auditor. 

II  lie  received  until  noon,  .\pril  '2. 

I  White  County  Commissioners, 
Ind.,    for    the    construction    of    a 

-tone  road  in  Cass  township.  A.  G. 
"iinty  Auditor. 

II  be  received  until  noon,  April  "2, 
!   Sullivan  County  Commissioners, 

■1(1.,  for  the  construction  of  a  stone 
h  Curry  township,  gravel  road  in  Gill 
ii-,p  and  gravel  and  stone  road  in  Haniil- 
»^"ship.    B.  C.  Crowder  is  County  Aud- 

ill  be  received  until  10  a.  m..  April 
1  of  Howard  County  Comissioners, 
''d.,  for  the  construction  of  four 
'■^  in  Center  township,  one  in  Clay 
iiid  one  in  Howard  township  and 
i  •-  '"on  township.  A  .B.  Easterling  is 
^  Auditor. 

'1 5  will  be  received  until  2  p.  m.,  April  2, 
liirQ   of    Scott    County    Commissioner,<!, 


I     'V.^ll  ■iK'tl,.] 
'Vl-liHr.        J. 


I  a  grav- 
Scott  is 


X'incenncs,  iinL,  lor  ■ 
el  road  in  Nincciun .^ 
CouiUy  .\n.|ii  .r. 

^•Bids  will  I.,;  ro.ruc.l  u:".il  1m  :i.  n\..  .April 
2,  by  Board  uf  .\d;un-  v  .luuv  Cniniission- 
ers,  Decatur,  Ind..  i..r  ili,'  cTiaructmn  of  a 
macadami;!ed  iv,.-„l  i-i  \\  a,!,i,,-..;t..ii,  Monroe 
and  Root  inwnshJiis  II.  S,  Mioh.uid  i>  Coumv 
Auditor. 

^Bids  will  he  rcni\  ,.1  umil  1  ::!ci  p.  ni.. 
.April  2,  1j>  l!n;ir,l  ,,i  W:,|,asli  C..uiiiv  Com- 
missioners. Waliash.  Ind  .  i^.v  ilu-  construction 
of  a  gravel  road  in  Cluster  townshij).  Daniel 
Sliowalter   is   County   .Amlitr.r. 

^•Bids  will  ho  received  until  April  2.  by 
Board  of  r)earborn  Countv  Conuiiissioners, 
Lawrencehurg.  Ind,.  for  ili'e  coiistiuction  of 
highways  in  Jackson  township.  William  S. 
F'agaly  is  Count)    .\udiioi-. 

•J-Bids  will  he  received  until  2  \>.  in.,  .\pril 
2,  by  Board  of  tiraiit  Comity  Commissioners, 
Bloomingtoii,  Ind.,  for  the  construction  of 
two  stone  roads  in  Bloomingtoii  township. 
Horace   Blakcly  is  Coniily  .Auditor. 

^•Bids  will  be  received  until  2  p.  m..  April 
2,  by  Board  of  Grant  County  Cominisisoners, 
Marion,  ind.,  for  the  constriiction  of  a  gravel 
road  in  Jefferson  township.  E.  II.  Kimball 
is  County  Auditor. 

•{•Bids  will  he  received  until  2  p.  ni..  .April 
2,  by  Board  of  Cirant  County  Commissioners, 
Marion,  hid.,  for  the  construction  of  a  gravel 
road  in  Liberty  township.  E.  II.  Kimball  is 
County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  April 
1,  by  Board  of  Morgan  County  Commission- 
ers, Martinsville,  ]n<l.,  for  the  construction  of 
gravel  roads  in  Monroe  and  Jefferson  town- 
ships.    J.   S.  Whitaker  is  County  .Auditor. 

4*Bids  will  be  received  until  11  a.  ni..  April 
1,  by  Board  of  Jennings  County  Commission- 
ers, Vernon,  Ind..  for  the  construction  of  a 
pike  road  on  line  between  Spencer  and  Geneva 
townships. 

^•Bids  will  be  received  until  2  p.  m.,  .Aiiril 
1.  by  Board  of  Crawford  County  Commission- 
ers, English,  Ind.,  for  the  construction  of  a 
rock  or  macadamized  road  in  Whiskey  Run 
township.    J.  Evan  Jones  is  County  Auditor. 

®The  Board  of  Posey  County  Commission- 
ers, Mt.  Vernon,  Ind.,  J.  R.  Haines,  County 
Auditor,  has  awarded  the  following  contracts 
for  road  work  for  which  bids  were  received 
on  March  11:  Mt.  Vernon  Construction  Co., 
Mt.  A/'ernon,  J,  W.  Wiggins  road  at  S4,749 ; 
G.  R.  Adams  &  Co.,  Princeton,  Ind..  C.  E. 
Showers  road  at  $1,-161  and  Uril  Reynolds 
road  at  $790. 

®The  Marion  County  Commissioners.  Ind- 
ianapolis, Ind.,  have  awarded  the  following 
contracts  for  road  work  for  which  bids  were 
received  March  11  :  Zaring&Co.,  Indianapolis, 
furni.shing  130  cars  of  stone  at  Sl.b")  per  ton; 
Ohio  &•  Indiana  Stone  Co.,  Terminal  Ti-action 
Bldg.,  Indianapolis,  furnishing  40  cars  of  stone 
at  $0.09  per  ton;  .A.  B.  Meyer  &  Co.,  Indianap- 
olis, furnishing  -10  cars  of  stone  at  $0.99  per 
ton;  Barrett  &  Co.,  Cincinnati.  O..  furnishing 
40.000  gals,  of  Tarvia  binder  at  $0.10%. 

®The  City  Council  of  Newcastle.  In<l..  has 
passed  a  resolution  providing  for  the  paving 
of  Plum  St.,  Walnut  St.,  Church  St.,  Central 
Ave.,  Livery  St.  and  Vine   St. 

®The  City  Council  of  New  Castle,  Ind.,  has 
awarded  the  contract  for  the  paving  of  South 
11th  St.,  between  Broad  and  Lincoln  Sts.,  to 
Charles  W.  MinnieM<  at  $16,889,  and  the  coti- 
tract  for  the  paving  of  Broad  St.,  west  to. the 
corporate  limits  to  James  Garvey  at  $15,087. 

®The  Board  of  Public  Works  of  Indianapo- 
lis Ind..  has  awarded  the  contract  for  the  pav- 
ing of  North  Pennsvlvania  St.,  from  27th  to 
28th  Sts.,  to  the  Union  .Asphalt  Construction 
Co.,  at  $3  per  lin.  ft.,  on  each  side  of  the 
street.  The  same  company  submitted  a  bid 
of  $2.8-5  per  lin.  ft.,  using  tar  macadam  pave- 
ment. 

Chas.  Svkes-Geo.  \V.  Sykes.  Newport,  Ind 
have  been  awarded  the  contract  by  the  Board 
of  Vermillion  County  Commissioners,  New- 
port, for  the  construction  of  a  gravel  road 
less  than  .1  miles  in  Vermillion  township  at 
$10  -WO  and  a  gravel  road  in  Eugene  township 


less  than  3  miles  at  $2,4lio.    Bids  were  opened 
March  11  by  II.  T.  Hayne,  County  .Au.iitor. 

No  bids  were  received  by  the  Board  of 
Crawford  County  Commissioners.  I'nglish, 
Ind.,  on  March  4.  for  the  construction  of  a 
pike  road  in  Ohio  township.  J.  Evan  Jones  is 
Countv  .Auditor. 

The' Board  of  Public  Works  of  Indianapolis, 
Ind.,  has  ordered  City  Engineer  II.  W.  Klaus- 
manii  to  prepare  plans  r.iid  specilications^  for 
the  Hnprovement  of  Eletcher  .Ave.,  from  State 
Ave.  to  St.  Paul  St..  with  wooden  block,  as- 
phalt   bituminous  concrete   or   brick   roadway. 

City  Engineer  Harry  Thompson  of  Logans- 
port.  Ind.,  is  making  a  preliminary  survey  of 
Burlington  .-Vve.  .Specilications  will  soon  be 
I'.reparcd,  The  street  will  be  paved  with  brick 
and  will  cost  approximately  $.'39,OilO, 

The  town  i>f  I'.ourbon,  Ind.,  is  arranging 
to  improve  about  two  miles  of  streets  the  com- 
ing summer  with  paving.  .A  resolution  has 
been  adopte<l  favoring  the  building  of  eight 
miles  of  stone  roads.  These  roads  would  be 
built  by  the  Countv  Commissioners,  Plvmouth, 
Ind. 

The  viewers  for  the  proposed  McCullough 
Blvd..  have  filed  their  report  in  the  otfice  of 
(71ark  County  .Auditor  George  W.  Stoner,  Jef- 
fcrsonville,  Ind..  showing  the  total  length  of 
the  road  is  1. 04  miles.  It  is  estimated  that 
7,971  cu.  yds.  of  rock  will  be  required  on  the 
road  and  the  estimated  cost  is  placed  at  $14,- 
.■>98.     Paris  Spurgcon  is  County  Surveyor. 

The  Marion  County  Construction  Co.  sub- 
mitted the  low  bids  to  the  Board  of  Public 
Works  of  Indianapolis,  Ind.,  on  the  paving 
of  Jefferson  Ave.,  from  Michigan  to  10th  Sts., 
as  follows:  .Asphalt  $.3.24  per  lin.  ft.:  bitu- 
mineral.  $3.10;  bituminous  concrete.  S2.90.  The 
Board  received  the  fidlowing  bids  on  the  fur- 
nishing of  4i>i^  tons  or  more  of  asphalt  to  the 
city  asphalt  repair  plant:  Barber  .Asphalt  Co., 
Trinidad  pitch  lake,  $22.40  a  ton :  Mexican 
asphalt,  $19.  Standard  .Asphaltum  &  Rubber 
Co.,  Sarco  refined  gilsonite,  $28.40  and  Sarco 
refined  asphalt,  $20.40.  Tohn  Baker,  Jr.,  Tex- 
aco asphalt,  $20.40 ;  R.  E.  Conwav  Co..  Cuban 
asphalt,  $21.7-1.  American  .Asphaltum  &  Rub- 
ber Co..  pioneer  asphalt.  $20.2-3.  Standard  Oil 
Co..  standard  asphalt  binder.  $O.Ofiii:  per  gal., 
or  $1.5.60  a  ton.  Union  Oil  Co.,  of  California, 
California  asphalt,   $22. 

The  Board  of  Public  Works  of  Kokomo, 
Ind.,  has  set  March  2.5  as  the  date  for  hear- 
ing on  the  proposed  improvement  of  the  road- 
way of  South  Courtland  .Ave.,  from  Markland 
.Ave.  to  the  north  side  of  the  south  sidewalk 
of  Water  St.  Ben  Havens  is  City  Clerk. 
Iowa. 

•{•Bids  will  be  received  until  8  p.  m..  M.irch 
25,  by  J.  F.  Golden,  Citv  Clerk.  Creston,  la., 
separately  for  curbing  and  paving  a  number 
of  streets  in  accordance  with  plans  prepared 
by  City  Engineer  Theodore  S.  DeLay.  Cer- 
tified checks  payable  to  the  City  Treasurer 
mu.st  be  filed  as  follows :  $.500  for  curbing 
and  $.3..50O  for  paving.  The  job  comprises 
about  -50.000  yds.  of  paving  and  4-5.000  lin.  ft. 
of  curbing  or  combined  curbing  and  gutter  re- 
(piirinsr  0.-591  cu.  yds.  of  crushed  stone  or  grav- 
el:  -5.770  tons  of  sand  for  foundation  and  curb 
work;  11,118  barrels  of  cement  for  foundation 
and  curb  work.  If  bituminous  concrete  or  bit- 
ulithic  be  used  it  will  rctiuirc  450  tons  of  bitu- 
men and  4,.5-50  tons  of  mineral  aggregate  for 
bituminous  surface. 

•^«Bi<ls  will  be  received  until  2  n.  in.,  .\pril 
I,  by  Town  Council,  La  Porte  City.  la.,  for 
the  construction  of  0.100  yds.  of  brick  block 
paving  on  concrete  base.  G.  E.  Stebbens  is 
Town  Clerk  and  R.  B.  Slippy,  401-2  Marsh 
PI.  Bldg.,  Waterloo,  la.,  is  Engineer. 

•{•Bids  will  be  received  until  7  :.30  p.  m.. 
-April  :<,  by  P.  M.  Banks,  City  Clerk,  Webster 
City,  la.,  for  the  construction  of  about  .3.5,800 
sq.  yds.  of  brick  block,  cement  concrete,  as- 
phaltic  concrete,  or  bituHthic  concrete  pave- 
ment. The  work  w-ill  include  also  27,300  lin. 
ft.  C.  H.  Currie  is  City  Engineer.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

©Following  bids  were  received  at  Fairfield, 
la.,  on  March  fi   for  paving  work   for  which 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Hall  &  Adams,  Centervillc.  la.,  arc  En- 
gineers: (1)  standing  for  liid  of  M.  Ford, 
Cedar  Rapids,  la. ;  (2)  Cooke  Construction 
Co..  Des  Moines,  la. :  (3)  M,  A.  Camery. 
Harlan,  la.;  (4)  Dearborn  &  Jackson.  Cedar 
Rapids,  la, :  (o)  Xational  Construction  Co., 
Omaha.  Xeb. :  (C)  Independent  Construction 
Co.,  Davenport.  la.:  (7)  Wm.  Ilorrabin,  Iowa 
City,  la.:  (8)  Spankiing  &  Kearns,  Fairlield. 
la.:  (9)  Burlington  Construction  Co.,  Bur- 
lington, la.:  (10:)  McCiuire  &  Stanton  Con- 
struction Co.,  Leavenworth,  Kan.;  (11)  J.  C. 
Blunk,  Ottumwa.  la.  (awarded  contract  on 
asphalt  filled  brick  pavement  and  creosoted 
block);    (12)    Wri.ght  &  Ball,  Bedford,   la.: 

Brick  block,  asp.  filler,  2:!,C47  yds 

Brick  block,  sand  tiller,  2:!, 647  yds 

Creosoted  wood  block.  2:5,647  yds 

Sheet   asphalt,   23,4ii7   yds 

Asphaltic   concrete,    23.647  yds 

Sawed  stone  curb.  11..<!:10  ft 

Concrete  curb.  ll,S:;i'  ft 

Concrete   curb  and  sutler,   11.S30   ft 

False   curb.    29:.    ft 

Extra  grading,   ."i7r.  cu.  yds 

Cast   iron  gutter  plates,  11,290  lbs 

Storm   water   inlets,    7 -.- 

Manholes.    1    

S-in.    storm   sewer.   40  ft 

10-in.   storm   sewer.    21.5  ft 


Pont    highway   on    the   Delaware    line 
with  the  Maryland  Slate  road  system 

at   Berlin    tio.uou 

To  complete  the  AVashington  boulevard        .jii.OOO 

$2.9.>0,00li 

Massachusetts. 

The  City  Council  of  Boston,  Mass.,  on 
March  11  passed  a  loan  order  appropriating 
$3ll4,<.>00  to  be  expended  by  the  Street  Com- 
missioners in  extending  Arlington  St,,  from 
Boylston  St.  to  Columbus  -\ve. 
Michigan. 

•J*Bids  will  be  received  by  the  City  Clerk  at 
Benton  Harbor,  Mich.,  until  8  p.  m.  of  March 


lin^of 


were  opened  March  12  liy  A.  M.  hjld- 
Clerk. 

Bids  were  received  by  the  City 
East  Grand  Forks,  Minn.,  James  G 
Clerk,  on  March  2,  for  the  paving 
Ave,,  from  the  northeasterly 
St.  to  the  Northern  Pacific  Ry, 
tracks,  from  \^'arren  Bros.  Co..  Bo 
Grand  Forks  Concrete  Co..  Gratu 
Dak.,  and  the  Genera!  Contractin 
neapolis.  Miiui.  The  work  includi 
yds.  of  pavement,  890  yds.  of  new 
sq.  vds.  of  concrete  pavement  in 
resetting  3,200  lin.  ft.  of  curb.  Th 
from  $1.(10  to   Sl.G.j  on  concrete 
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Property  owners  on  Church  St.,  west  of 
Ninth  St.,  and  on  South  12th  St.,  between 
Church  and  Main  St..  city  of  Marshalltown. 
la.,  have  petitioned  the  City  Council  to  pave 
four  blocks  with  concrete  at  a  cost  not  to 
exceed  $1.3.5  per  sq.  yd. 

The  City  Council  of  Winterset,  la.,  has 
ordered  the  city  solicitor  to  prepare  resolu- 
tions of  necessity  concerning"  the  paving  of  all 
of  Court  Ave.  and  West  Jefferson  and  North 
First  Sts. 

The  city  of  Waverly,  la.,  will  consider  ob- 
jections to  a  resolution  of  necessitv'  calling  for 
the  paving  oi  a  number  of  streets  with  brick, 
concrete  or  asphaltic  macadam  on  April  1(]. 
F.  A.  Lee.  City  Clerk.  Ralph  B.  Slippy.  401-2 
Marsh  Place  Bide.,  \\'aterlon.  Ta..  is  Engineer. 

Kansas. 

The  City  Commissioners  of  Cofifeyville, 
Kan.,  have  passed  a  resolution  providing  for 
the  grading,  curbing  and  paving  of  West  Ninth 
St.,  from  Willow  to  Gillam,  a  distance  of  0 
blocks. 

Louisiana. 

®Krehler  Eros.  Co.,  68  Court  Ave..  Mem- 
phis, Tenn..  has  been  awarded  the  contract  by 
the  city  of  Bastrop,  La,,  for  the  construction 
of  concrete  sidewalks  at  $.096.j  per  sq.  ft.  :  also 
crossings  at  $0.11  per  sq.  ft.;  also  fills  at 
$0.40  per  cu.  yd.    Bids  were  opened  March  12. 

Maine. 

The  citizens  of  Dresden,  Me.,  on  March  11 
voted  the_folIowmg  aiipropriations:  Cominon 
schools,  $700;  contingent  expenses,  $900;  high- 
ways. $1,.")00;  bridges,  $100:  brown  tail  moth 
destruction,  $I-")0:  strfte  road,  $400;  graveling 
roads,  $.300.     W.  R.  Hondlette  is  Town  Clerk. 

The  citizens  of  Eliot,  Me.,  on  March  11 
voted  the  following  appropriations :  Road 
and  bridges,  $1,500;  state  roads.  $400;  com- 
mon schools.  $1,000;  high  school,  $1,400,  Jos- 
eph  H.   Dixon    is   Town   Clerk. 

The  town  of  Brunswick.  Me,,  has  voted  to 
raise  by  temporary  loan  $1.5.000  for  the  im- 
provement of  Main  St.,  between  Mill  Hill  anfl 
the    Mall.     . 

Maryland. 

A  bill  has  been  introduced  at  Annapolis, 
Md.,  bv  Senator  (ioslin  Which  creates  a  loan 
of  $4..300.000.  Of  this  $4,000,000  is  to  be  ap- 
portioned between  the  city  and  the  counties 
in  the  same  ratio  that  the  $5,000,000  loan  of 
190()  was  apportioned,  that  is  to  say.  four- 
fifths  to  the  counties  and  one-fifth  to  the  city. 
The  present  opinion  is  that  the  appropriations 
contained  in  the  loan  act  will  be  something 
like  the  following: 

For    continuation    of    the    work    of    the 

Road  C.jmjnission   in  the  counties. ..  .$2, 000, (him 

For  the  city  of  Baltimore,  streets 500.000 

For  the  Frere  roads  in  Calvert,  Charles 

and  St.   Mary's  counties 300,000 

For  the  old  Philadelphia  road  in  Cecil.         40,000 
For   a    roail    to    conneci    the    gre.nt    T>u 


21,  1912,  for  material  and  labor  for  construct- 
ing approximately  13,000  sq,  yds.  asphaltic 
concrete  pavement  on  .5-in.  cement  concrete 
foundation  and  59,000  lin.  ft.'  cement  curb  and 
gutter.  The  council  reserve  the  right  to  re- 
ject any  and  all  bids  at  their  discretion  if  it 
is  advisable  to  so  do.  A  certified  check  of 
$500  will  be  required.  B.  Spalding  is  City 
Clerk. 

®The  Globe  Construction  Co.  of  Kalamazoo. 
Mich.,  has  been  awarded  the  contract  by  John 
J.  Campbell,  Clerk  of  the  township  of  Win- 
sor,  Pigeon,  Mich.,  for  the  construction  of 
15  miles  of  macadamized  road  of  Class  E 
specifications  of  Michigan  State  Highway  De- 
partment. The  contract  price  is  $3,798  per 
mile.    Bids  were  opened   March   11. 

®The  Asphalt  Block  Paving  Co.,  of  Toledo, 
O.,  has  been  awarded  the  contract  by  the  City 
Council  of  Flint,  Mich.,  for  the  construction 
of  a  pavement  on  East  Second  St.,  from  Har- 
rison to  Crapo  St.,  at  $19,370.  D.  E.  New- 
combe  is  City  Clerk.  Bids  were  opened  Feb. 
29. 

No  bids  were  received  on  March  1  by  the 
Board  of  County  Road  Commissioners,  Petos- 
key,  Mich,,  for  the  construction  of  a  county 
road  to  be  known  as  Petoskey  Turnpike,  Part 
1.  G.  W.  Dickinson,  Petoskey,  is  Oerk  of 
Emmet  County. 

The  taxpayers  of  Sebewaing  Township, 
Huron  County,  Mich.,  on  March  9  voted  the 
issuance  of  bonds  in  the  sum  of  $75,000  for 
good  roads.  It  is  proposed  to  build  concrete 
roads  on  the  main  highways  leadin.g  into  the 
village  of  Sebewaing.  Bad  .-Xxe  is  the  county 
seat  of  Huron  County. 

Minnesota. 

•J»Bids  will  be  received  until  11  a.  m.,  April 
1  by  Al.  P.  Erickson,  Hennepin  County  Audi- 
tor. Minneapolis.  Minn.,  for  furnislring  re- 
graveling  contract  number  5,  road  number  14, 
also  contract  number  6,  road  number  12.  being 
state  highway  number  2,  also  contract  num- 
ber 7,  road  number  108,  according  to  plans 
and  specifications  on  file  in  the  oflfice  of  the 
County   Surveyor. 

•I«Bids  will  be  received  until  March  21,  bv 
Board  of  Public  Works.  St.  Paul,  Minn.,  for 
the  paving  with  asphalt  of  Fifth  St.,  from 
Broadway  to  Cedar  and  from  Wabasha  to  St. 
Peter ;  also  Fourth  St.,  from  St.  Peter  to 
Seven  Corners.  Fifth  St.  will  involve  laving 
about  13,.300  sq.  yds.  of  pavement,  and  the 
cost  will  run  from  $25,000  to  $30,000.  The 
Fourth  St.  job  involves  laying  about  9,600 
sq.  yds.  of  asphalt  and  will  cost  about  $20,000. 
Oscar  Claussen  is   City  Engineer. 

®Wilhelm  Johnson.  122  College  Ave., 
Crookston,  Minn.,  is  the  probable  contractor 
for  the  construction  of  cement  sidewalks  dur- 
ing the  season.  The  price  bid  is  $0.09  per  sq. 
ft.  for  sidewalks,  $0.40  per  lin.  ft.  for  curb  and 
gutters,  $0.35  per  lin.  ft.  for  straight  curb  and 
$0.18    per    sq.    ft.    for    street   crossings.      Bids 


$2.06   on  bitulithic,  $2.66  on  asph::-'crii. 
S3..35  on  creosoted  wood  blocks  al 
R.  S.  Blome  granitoid.     The  cont.c: 
awarded  March  28. 

The    Minnesota    Highway    ComisBioi 
Paul,  has   made  an  appropriation  if  $3- 
to   the   counties   of  the   state   for  sad 
divided   as  follows:     St.  Louis,  $D(Kl' 
$3,000;    Itasca,    $6,000;    Koochich'j,  $; 
Beltrami,   $-5,500  ;   Clearwater,  $2,5  ;  R( 
$2,000;  Marshall,  $5,100;  Polk,  $3,iO{  B^ 
$2,500  ;  Cass,  $3,500  ;  Hubbard,  $5,f :  * 
$3,-500  :  Carlton,  $4,750  ;  Kanabec,  37( 
$3,000:    Norman.    $3,000;    Mahnorn 
Clav,  $4,.50O:  Wilkin,  $3,000:  Otteui; 
Kittson.  $4,000;   Wadena.  $2,800;  e- 
$2,000. 

Plans  and  specifications  have  bn 
ted  to  the  Board  of  County  Coin: 
Minneapolis,  Minn.,  by  the  coun 
for  the  improvements  of  roads  Ncl: 
known  also  as  the  Center  and  ]« 
Parts  of  Center  road  will  be  res 
regraveled  in  the  village  of  Brooy 
and  the  town  of  Brooklyn. 

Missouri. 

The    City    Commissioners    of  h'- 
Mo.,    have    passed    ordinances   pri' 
paving  to  cost  $150,000.    Eighteen  r;.. 
pavin,g,   in  addition  to  curbing  an  side' 
are   included   in   the   list.     The  la:er  r 
contracts   of   the   list   follow:     P:i!' 
from    18th    St,    to    24th    St.;    2.5tl  S 
Parallel   Ave.   to   New  Jersey  Avi  -4'- 
Central    tp^.Rjeynolds    Ave.;    al!  tlfee 
with    bitulithic    pavement.      State  'y 
12th   St.   to    18th   St..   rock  aspha 
St.,  from  Orville  .\ve.  to  Ohio  A- ; 
Ave.,   from   Fourth  St.  to  Sixth   .: 
be  paved  with   Hassan  .paving,     lei 
from  Valley  St.  to  12th  St.,  bridjavii 

The  Jasper  County  Court,  Cait^ge. 
has  ordered  the  question  of  the  jmgi 
of  the  Carthage  special  road  di^t 
submitted  to  vote  at  the  regular «|nl 
tion.  It  is  proposed  to  make  thidistn 
miles   square. 

Montana. 

®The  Two  Miracle  Concrete  iTpor 
Kalispell.  Mont.,  has  been  award  the 
tract  by  the  Town  Council  of_Chui]k,  3 
for  constructing  concrete  sideiv^S,  < 
walks,  curbs,  gutters,  furnishing  W  si 
electroliers,  wiring  and  conduits  .t  St' 
Bids  were  opened   March   11. 

New  Jersey. 

The  Atlantic  County  Commissi' ?r 
Landing.  N.  J.,  received  bids  fru 
lowing"  for  the  paving  of  the  Ma  a: 
port  section  of  the  new  coast  b  It 
continuation  of  .Atlantic  Ave.  in  .-a' 
and  Ventnor:  Edward  L.  Bad< 
:\lonroe    Co..     Charles     D,      EastWr 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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iJvlcFeely  Co.,  Rose  Paving  Co.  and 
''I  F  Ponder.  The  bids  range  from 
^Ito  •$51,522. 

New  York. 
i,'~„y  Council  of  Fulton.  N.  Y..  has 
«a  resolution  recommending  that  the 
.  Dceed  at  once  to  make  plans  to  build 
i."  pavement  in  West  First  St.,  part 
iTiid  part   macadam,     with     bituminous 

illle  President  William  J.  Peach  of  Pu- 
I  I  Y.,  has  estimated  the  cost  of  paving 
biness  section  of  the  town  with  brick  at 
Ja  Bonds  will  be  issued  for  the  im- 
'el'nt. 

li«:ommon  Council  of  .Vuburn.  N.  Y., 
I  If  objections  to  the  proposed  paving 
ftklin  St.,  from  North  St.  to  the  Five 
it  vith  vitrified  1>rick  on  March  19.  Plans 
.    epared  by   City    Engineer    Aldrich. 

. livers  of  the  village  of  Nunda,  N. 
I'l  .5  voted  in  favor  of  the  proposi- 

,  $.5,000  to  pave  Main  St.,  and  the 

-L-  at  the  same  time  the  new-  state 

-.itructed. 

North  Carolina. 
e  been  prepared  by  Engineer  B.  M. 
fville,  K.  C,  for  the  laying  of  10,- 
ii)  sq.  yds.  of  sidewalks,  estimated 
rween  $18,000  and  $20,000.  The 
include  concrete  or  granite  curb, 
Is.  of  e.xcavation  and  cinder  foun- 
ntract  will  be  let  during  week  of 
W.  E.  Shuford  is  official  in  charge. 

Ohio. 

ill  be  received  until  11  a.  m.,  April 
iT-d  of  Cuyahoga  County  Commis- 
i  veland,  6.,  for  the  improvement 
l^idge  Road  Xo.  2  from  East  line 
Township  to  the  county  line  in 
nship.  Plans  and  specifications  are 
II  F.  R.  Lander,  County  Surveyor, 
check  for  $1,000  must  be  filed  witli 
.1.  F.  Goldenbogen  is  Clerk  of  the 

ill  be  received  until  11  a.  m.,  .\pril 
.rd  of  Cuyahoga   County   Commis- 
eveland,   O.,   for    the    improvement 
Rozd,  from   North  Woodland  Road 
n   Road   in    Euclid   and    Warrens- 
ships  in  accordance  with  the   form 
■  and  specifications  to  be  furnished 
'.\.  Lander,  County  Surveyor.   .\  cer- 
;  for  $1,000  must  be  filed  with  each 
Goldenbogen    is     Clerk     of     the 

ill  be   received   until  noon,   March 

ard   of   Franklin    County    Commis- 

iilumbus,    O.,    for     furnishing      the 

labor  and  material   for  the   follow- 

For  improving  and  macadamizing 

y  Road,  located  in   Perry  and  Clin- 

>hips,    Franklin    County,    Ohio,    be- 

the  intersection  of  the  McCoy  Road 

I'lblin  Road  on  the  east  side  of  the 

r  and  on  the  line  between  the  lands 

X.  McCoy  and  The  Dominion  Land 

e  easterly  to   the    Perry   Township 

continuing  easterly  with  the  town- 

to  the  Kenny   Pike;    thence  soiith- 

ihe  Kenny   Pike  to  the  Hess   Pike, 

in  all  of  111.087  ft.     For  improving 

lamizmg   the    Scioto    and    Mudsock 

ni  the  Robinson  Free  Turnpike  west 

lage  of   Mudsock:   thence   south   to 

.md   Darby   Creek   Free   Turnpike. 

istance  of  5  and  86-100   miles,   and 

I    Norwich    and    Brown    Townships. 

ng  and  macadamizing  the  Cole  Road, 

-Vational  Road  north   to  the   Geyer 

'pike,   a   distance   of    9.478    ft.,    and 

Prairie  and  Brown  Townships.  For 

and  macadamizing  the  Hart  Road, 

Hilliard  and  Darby  Creek   Pike  to 

ltd    Cemetery    Road,    a    distance    of 

located  in  Norwich  Township.     The 

'lies,  specifications  and  estimates  of 

for  doing  this  w-ork  are  on  file  in 

'"'f  the  surveyor  of  Franklin  County, 


4"  indicates 


^•Bids  will  1)0  rtonc.i  uiuH  noon,  March 
29,  by  Board  of  ii;.n;i;i...n  Lou;jt>-  Commis- 
sioners, Cincinnati,  ii.  iuy  the  improvement 
under  Specifications  .\o  297.  ,:.|  Eallis  Road 
from  Union  Ceniercr.\  \<<<:a\  to  Rich  Road  in 
Symmes  Town-liip.  Albert  Reiiihardt  is 
Clerk.  -\  certiiieil  o1kc1<  for  .^l.iMtn  must  be 
filed   with   each   bid. 

•|«Bids  will  be  rcceiveil  iimil  11  ;i.  m.,  .\pril 
17,  by  Board  of  Cuyalioi;.!  Couniv  Commis- 
sioners. Cleveland.  O..  for  the  changes  in  the 
improvement  of  North  WooiHaml  Road  No. 
2  from  brick  and  common  Medina  block  pave- 
ment to  Hillside  block  p.-ivenient  between 
various  stations  in  accordance  with  plans  and 
specifications  on  file  with  F.  R.  Lander.  County 
Surveyor.  .\  certified  check  for  $1,000  must 
be  filed  with  each  bid.  J  F.  Goldcnboyen  is 
Clerk  of  the   Board. 

^Bids  will  be  received  until  .\pril  12,  by 
Board  of  Stark  County  Commis^ioners,  Can- 
ton, O.,  for  the  iinprovenient  of  the  Massillon- 

Navarre  road   for  a  distance  ol  three- fourths 
of  a  mile.    J.  H.  McConncll  is  County  Auditor. 
®The   Director    of    Public    Service   of   Cin- 
cinnati. O..  has  awarded  the  contract  for  the 

paving  of  Powers  St.  with  macadam  and  brick. 

from  Sylvan  to  Fisher  Sts..  to  the  Kirschner 

Construction  Co..  at  $10,214. 
®The     Hamilton      County      Commissioners. 

Cincinnati,  O.,  have  awarded  the  contract  for 

the  improvement  of  the   Harrison  pike,   from 

Cheviot   to  the   Chesapeake  &  Ohio   Railroad, 

to  John  Snyder  of  Cincinnati,  at  $00,794.    The 

John   Reubel  Conctruction  Co.,  bid  $(11,203  on 

the  work. 

•   The  Hamilton  County  Commissioners,  Cin- 
cinnati,   O.,    have    approved    the    estimate    of 

$t5..5C2  as  the  cost  of  improving  the  Miles  road 

and   have  instructed   the   surveyor   to  prepare 

plans  and  specifications. 

The  Ross  County  Engineer,  Chillicothc,  O., 

is  now  preparing  plans  for  the  following  sec- 
tions of  improved  road  in  that  county;  Robt. 

D.    Alexander,    County    Auditor :     Frankfort 

Pike,  1%  miles;  Columbus  Pike,  1  mile:  Rich- 

mondale   Pike.   Chillicothe,   1   mile;   Mc.\rthur 

Pike,  Chillicothc,  1  mile  and  Lyndon  &  Green- 
field  Pike,   1   mile.     Bids  will  be  received   on 

same  as  soon  as  the  plans  are  approved  and 

work  will  then  proceed.    James  H.  Marker  is 

State  Highway  Engineer. 

Oklahoma. 

®Chas,  H.  Shaw  of  Lawton,  Okla..  has  been 
awarded  the  contract  for  the  construction  of 
7-"),489  sq.  yds.  of  Oklahoma  natural  rock  as- 
phalt at  an  estimated  cost  of  $1.69  per  sq.  yd. 
The  work  will  include  20,936  ft.  of  straight 
combined  curb  and  gutter,  estimated  at  $0.70, 
3,115  ft.  of  radius  combined  curb  and  gutter, 
estimated  at  $0.70.  and  21,086  cu.  yds.  of  e.xca- 
vation. The  total  estimated  cost  is  $lo9,732. 
Oregon. 

The  citizens  of  Eugene,  Ore.,  at  a  recent 
election  voted  the  issuance  of  bonds  m  the 
sum  of  $7.5,000  with  which  to  pay  the  cost  of 
hard-surface  pavement  for  street  intersec- 
tions. _         .    .  _ 

The  Umatilla  County  Commissioners,  Pen- 
dleton Ore.,  have  retained  C.  H.  Martin  to 
take  charge  of  the  $100,000  worth  of  road  im- 
provements planned  for  the  coming  season.  .A. 
10-ton  steam  roller  and  other  apparatus  were 
recentlv  purchased  and  immediately  upon  their 
arrival' will  be  put  in  service  on  the  Court  St. 
road  just  east  of  the  city  limits  of  Pendleton, 
where  10  miles  of  road  work  will  be  done. 

The  Citv  Council  of  .-\lbany.  Ore.,  has 
passed  resolutions  providing  for  the  e-xtension 
of  the  First  St.  pavement  eastward  from 
Montgomerv  to  Main,  for  the  paving  ol 
Fourth  St.,'  from  Washington  to  Main,  and 
for  Fifth  St.  from  Elm  to  Mam  Sts. 
Pennsylvania. 

©Following  bids  were  received  by  the  City 
Council  of  McKeesport.  Pa.  for  the  repaving 
of  Walnut  St.,  and  Market  St. :  VV  alnut  St,- 
James  Topley  &  Co.,  ^841;  J.  B  Sheets  & 
Co..  $51,983;  J.  W.  Butler  $39,41 1 :  W,  W . 
Kellev,  $-50,401 ;  Bowman  Bros.  Co.,  $3..2t^. 
'      awarded  contract :  Bolar  Contracting  Co..  S44.- 

work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


404;  Ridge  Bros.  Co.,  $37,727;  D.  B.  Ilougli 
Co..  $47,82ti;  P.  F.  Rhoades  &  Son.  $42,lb9. 
Market  St.— Bolar  Contracting-  Co.,  $3.i71; 
D.  B.  Hough  Co.,  $3,805;  P.  F.  Rhoades  & 
Son,  $;l,o75;  James  Topley  &  Co.,  $3,454; 
Bowman  Bros.  Co.,  $3,005,  awarded  contract; 
Ridge  Bros.  Co..  $3,292;  W.  W.  Kellcy,  $4,13.. 
The  Town  Council  of  Mauch  Chunk.,  Pa., 
has  decided  to  expend  nearly  $50,000  in  pav- 
in  (I. 

Steps  have  been  taken  by  the  Town  Council 
of  Bridgeport,  Pa.,  for  the  permanent  im- 
provement of  two  main  thoroughfares— De- 
Kalb  St.,  from  Front  to  Fourth,  and  Fourth 
from  DeKalb  to  the  east  borough  line.  Ihe 
Borough  Engineer  and  Solicitor  have  been  di- 
rected to  prepare  specifications  and  invite  bids 
for  the  paving  of  the  highways  with  either 
Pinegrove  brick  or  Barber  asphalt,  the  bid  to 
be  submitted  at  the  first  Council  meeting  in 
April. 

The  City  Council  of  Yardley,  Pa.,  intends  to 
pave  Main  St.  with  modern  paving. 

The  Borough  Council  of  Freedom,  Pa.,  has 
passed  an  ordinance  providing  for  macadamiz- 
ing the  Harvey  Run  road  from  Third  Ave.  to 
the  east  end  borough  line,  there  to  connect 
with  the  proposed  state  highway  as  petitioned 
for  by  the  authorities  of  New  Sebwickley 
Township. 

Tennessee. 
The  City   Council  of   Nashville,   Tenn.,  has 
been      petitioned     for     the     improvement     of 
Church  St.,  from  12th  to  21st  .\ve.,  with  vitri- 
fied brick  paving  laid  on  a  concrete  base. 
Texas. 
Petitions   have  been   presented   to   the   City 
Council  of  Houston,  Te.x.,  providing   for  the 
paving  of  the  following  streets:     Pierce  .\ve., 
between   M.iin   and   Brazos   Sts.;   Elgin   .\ve., 
between    Main    and    Austin    Sts.:    Burlington 
Ave.,  between  Hawthorne  and  West  .-\labama 
Sts.;   Rosalie  Ave.,  between   Main  and   Bagby 
Sts.;    Stratford    .\ve.,   between    Baldwin    and 
.\riel  Sts, 

The  City  Council  of  Taylor,  Tex.,  will  call 
an  election  at  an  earlv  date  for  the  purpose 
of  voting  a  bond  issue  of  $30,000  for  paving 
the  business  section. 

The  McLennan  County  Commissioners, 
Waco,  Tex.,  have  decided  to  spend  $4,000 
dragging  60  miles  of  dirt  road  this  year. 

The  Tarrant  County  Commissioners,  Fort 
Worth,  Tex.,  have  appointed  an  advisory  com- 
mittee to  act  with  the  commission  regarding 
the  expenditure  of  the  $1,600,000  road  and 
bridge  funds  recently  voted  by  the  people  of 
that  county.  ... 

\n  agreement  has  been  reached  by  mem- 
bers of  the  Cooke  County  Commissioners' 
Court,  Gainesville.  Tex.,  to  dispose  of  the 
$100,000  issue  of  good  road  bonds  to  be  used 
in  building  roads  in  Gainesville  precinct.  Work 
will  be  commenced  at  once.  . 

Petitions  have  been  filed  with  the  City  Com- 
mission of  Houston,  Tex.,  calling  for  the  lay- 
ing of  about  six  miles  of  pavement,  which,  it 
is  estimated,  will  cost  several  hundred  thou- 
sand dollars.  City  Engineer  F.  L.  Dormant 
is  compiling  figures  on  the  cost  of  laying  pave- 
ments out  of  the  various  kinds  of  paving 
materials,  to  be  incorporated  in  a  statement 
which  he  will  furnish  to  the  city  officials  and. 
property  owners  who  are  asking  to  have  the 
streets  paved. 

The  Bexar  County  .Auditor,  San  .\ntonio. 
Tex.,  is  asking  bids  for  three  400-gal.  oil 
wagons  and  one  oil  distributor,  to  be  used  in 
keeping  roads  oiled  and  in  good  condition  by 
the  Co'untv  Commissioners.  Bids  are  also  be- 
ing asked'  for  the  grading  of  the  Fredericks- 
burg road  from  the  13%-mile  point  to  the  old 
Boerne  stage  road,  the  Bocrne  road  from  the 
Fredericksburg  road  to  the  junction  of  the 
Monarch  road,  and  the  Monarch  road  from 
the  junction  of  the  old  Boerne  Road  to  the 
Pcna  Hill  road. 

Utah. 
®T.    W.    Brown,    Tooele.    Utah,    has    been 
awarded  a  contract  at  $10.2-50  for  improving 
the  pipe  line  of  the  Smith  Willow  Irrigation 
Co.  of  Grantville. 
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The  citj-  of  Logan.  Utah,  contemplates  put- 
ting in  a  considerable  amount  of  pavement 
this  year.     John  A.  Hendrickson  is  interested. 

Virginia. 

The  Board  of  Supervisors  of  Henrico 
Count>%  the  State  Highway  Commission  and 
the  city  of  Richmond,  Va.,  contemplate  build- 
ing a  park  to  park  boulevard.  The  estimated 
cost  of  the  grading,  macadamizing  and  gravel- 
ing necessary'  to  build  a  double-drive  boule- 
vard, not  counting  the  cost  of  the  bridge,  is 
$4S.144.  W.  C.  Saunders,  Richmond,  is  Chair- 
man of  the  Henrico  County  Board  of  Super- 
visors. P.  -St.  Julien  Wilson,  Richmond,  is 
State  Highway  Commissioner. 

Washington. 

•f«Bids  will  be  received  until  March  25  by 
the  Board  of  Thurston  County  Commission- 
ers. Olympia.  Wash.,  it  is  reported,  for  the 
construction  of  two  miles  of  road  on  the 
Olympia-Little  Rock  road.  Plans  and  specifi- 
cations are  on  file  with  the  County  Engineer. 

^•Bids  will  be  received  until  2  p.  m..  March 
26.  by  Board  of  King  County  Commissioners. 
O.  A.  Case.  Clerk,  Seattle,  Washington,  for 
furnishing  the  necessary  labor  and  material 
(Jap  or  Chinese  labor  not  allowed)  for  the 
construction  of  the  Kent-Auburn  road.  The 
work  will  include  the  construction  and  grad- 
ing, necessary  culverts  and  bridges  as  per 
plans  and  specifications  on  lile  with  the  county 
engineer.     The  improvement  is  23.184  ft.  long. 

4*Bids  will  be  received  until  April  (i,  by 
County  Commissioners.  Bellingham.  Wash., 
for  the  construction  of  warrenite  or  concrete 
pavement  16  ft.  wide  and  necessary  culverts 
as  follows :  one  mile  permanent  road  on 
Northeast  Diagonal,  estimated  to  cost  $14.500 : 
one  mile  on  Northwest  Diagonal,  estimate. 
$13,800 ;  1%  miles  on  Nouksack-Sumas  road, 
estimate  $22,600.  The  work  will  be  in  charge 
of  Charles  Lindberg.  Bellingham,  Wash.,  En- 
gineer of  Whatcom  County. 

®Ager  &  Shields,  Bellingham.  Wash.,  have 
been  awarded  the  contract  by  the  Board  of 
County  Commissioners.  Bellingham,  for  the 
construction  of  the  Hannegan  Road  at  $1,840. 
Bids  were  opened  March  7.  Chas.  Lindbery  is 
County  Engineer. 

®W".  G.  Rex  of  Shelton,  Wash.,  has  been 
awarded  the  contract  by  the  Board  of  Mason 
County  Commissioners,  A.  W.  Hurst.  Chair- 
man, Shelton,  for  the  construction  of  one 
mile  of  permanent  road  at  .$6,825.    The  work 


includes  clearing,  grading  and  roUini;  1"  a 
width  of  60  ft.,  with  culverts,  bridges  and 
other  necessary  essentials.  Bids  were  opened 
March  5. 

®The  Keasal  Construction  Co.,  of  Tacoma, 
Wash.,  has  been  awarded  the  contract  by  the 
Board  of  Lewis  County  Commissioners.  Che- 
halis.  Wash.,  for  the  construction  of  one  mile 
of  concrete  road  and  the  building  of  one  rein- 
forced concrete  culvert  at  $14,447.  ^  The  road 
is  known  as  the  Cowlitz  and  Olympia  road  and 
will  be  6,280  ft.  long.  Bids  were  opened  by 
H.  H.  SwofTord,  Countv  Auditor,  on  March  4. 

®Wm.  Wrede  of  Castle  Rock,  Wash.,  has 
been  awarded  the  contract  by  the  Town  Coun- 
cil of  that  place,  C.  R.  Bell,  Town  Clerk,  for 
the  grading  of  improvement  district  No.  4  at 
$778.  Bids  were  opened  March  5. 
West  Virginia. 

^•Bids  will  be  received  until  noon.  April  5. 
by  Board  of  Affairs,  Bluefield.  W.  Vn.,  for  the 
paving  of  various  streets  with  bituminous 
macadam  and  concrete  curb  and  gutter.  The 
work  will  include  approximately  .38,000  sq. 
yds.  of  pavement.  A  certified  check  for  $500 
"must  be  iiled  with  each  bid.  W.  H.  Campbell 
is  City  Engineer. 

Wisconsin. 

•{•Bids  will  be  received  until  .April  8  by  City 
of  Waukesha.  Wis.,  for  the  iinprovement  of 
several  streets.  The  work  includes  12,443  cu. 
vds.  of  excavation:  concrete  curb  and  gutter. 
21.980  lin.  ft.:  32,486  sq.  yds.  of  bituminous 
macadam;  1.950  sq.  yds.  of  brick.  M  R.  But- 
ler is  City  Engineer. 

®The  Kenosha  County  Highway  Commis- 
sion, Kenosha.  Wis.,  has  let  contracts  for  the 
purchase  of  machinery  to  the  amount  of  $3.- 
685.  The  list  includes  a  steam  roller,  which 
will  be  supplied  by  the  J.'  L  Case  Co..  of 
Racine.  Wis.,  at  $2,068.  and  a  sprinkling  wagon 
at  $140.  The  .Austin  Western  Co..  of  Chicago, 
111.,  secured  the  contracts  for  the  following: 
Giant  road  grader,  $400 :  light  road  grader. 
$135:  scarifier,  $4-50:  new  plow,  $23:  10  wheel- 
ers. $420.  and  six  drag  scrapers.  $37.50, 

The  Rock  County  Board  of  Supervisors. 
Janesville.  Wis.,  has  authorized  the  highway 
committee  to  purchase  a  scarifier  machine  to 
be  used  in  rebuilding  roads.  S.  S.  Jones.  Clin- 
ton., Wis.,   is   Highway  Commissioner. 

The  Milwaukee  County  Board.  Milwaukee. 
Wis.,  has  voted  an  appropriation  of  $30,000  on 
which  the  highways  commissioner  may  draw 
for   road   laborers.      The   amount   will   be   used 


rnipr 


itnent 


during  the  coming   summer  for 
of  various  county  highways. 
The  Dodge  County  Commissioners,.-. 

lie        Vinvfi    i-iht'/'Itoco/I     *-Vi«     +-.11 ■  'f,    '■ 


Wis.,  have  purchased  the  follow 


necessary    for    work   on   the   highw; 
the   new   law :      Gasoline   roller,   steani 
one   complete  crushing  outfit  consistii 
No.  9  crusher  with  a  25-ton  bin  in  tH 
tions,    with    a    rotary    screen    separatl  , 
stone :  two  sprinklers,  six  dump  wagit  ^' 


graders,  two  wheel  scrapers,  two  dra'j-M- 
ot    mmor  imi 
on   the  roads 

as   the   machinery   arrives,   which 


and    other    implements   of    minor  iniritan!.'^ 
Work    will   be   started   on   the  roads    ,.. 


soon 


early  in  April. 

Canada. 

4»Bids  will  be  received  until  11  a,  mU- 
22,  by  Oiairman  Board  of  Control.  \\L\. 
Man.,  for  furnishing  one  10-ton  [j^. 
asphalt  roller  to  be  delivered  at  the  ciiy 
on  or  before  May  10,  1912.  Specificatis 
on  file  with  City  Engineer,  228  Jan: 
M.  Petersoti  is  Secretary  of  the  Boarc 

•|«Bids  will  be  received  until  5  p  mbv 
G.   Tate.   City   Clerk,  Vernon.  B.  C,  .; 
supply  and  delivery  of  one  12-ton  r  i.  , 
cither  sin.gle  c.vlinder  or  compound  sin- 
gasoline.      Tenders    must    state   the    \t 
which   delivery   can  be  guaranteed,  ai  ,• 
plete  specifications  must  be  furnisbf.' 
roller   proposed   to    be   supplied.      \' 
must   quote  price   f.   o.  b.  Vernon,    ' 
marked   cheque   made   payable    to    -A 
Treasurer  equal  to  5  per  cent  of  t  :. 
bid  must  accompany  each  tender. 

4*Bids  will  be  received  until  noo: 
by  City  Commissioners.   Saskatoon,  ^ 
laying  approximately  23,100  sq.  yds 
stone    block    pavement.      James    Clin 
one  of  the  commissioners  and  Gecri; 
is    City    Engineer. 

®The   City    Commissioners    of    Sav 
Sask.,  have  awarded  the  contract  f.  : 
struction  of  concrete  sidewalks  and 
Western   Pavers,  Ltd..  of  Winnipc.; 
,$.17  for  walks  and  $.32  per  lin.  ft.. 
.■•Iso  to   Robinson   Foster  of   Spoka 
at  $.16%  per  sq.  ft.  for  walk  and  S". 
ter.    Bids  were  opened  Feb.  16. 

Engineer  D.   T.  Black.   Wellanii 
prepared  plans  for  the  construcfio:. 
sq.  yds.  of  either  vitrified  brick,  asphai)! 
bitulithic,    or   granotoid   pavement  on 
concrete   foundation,  with  concrete  an  s: 
curb  and  grout  filler.    The  contract  wib': 
either  the  l8th  or  20th  of  March,         : 
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Alabama. 

Detailed  plans  are  being  prepared  for  the 
construction  of  a  reinforced  concrete  viaduct 
to  be  erected  over  the  tracks  of  the  Southern, 
the  Illinois  Central  and  the  Frisco  Railroads 
at  Birmingham,  .Ala,  The  structure  which 
will  cost,  it  is  estimated,  $30,000,  will  be 
about  130  ft.  long  with  40  ft.  roadway  and  8 
ft.  sidewalks.  The  contract  for  the  struc- 
ture will  probably  be  let  by  the  Southern  Ry, 
A.  B.  Ilsley,  Washington,  D.  C.  Bridge  E.i- 
gineer.  Maury  Nicholson  is  City  Engineer 
of   Birmingham,    .Ma. 

Arizona. 

The  Board  of  Control.  Territory  of  Ari- 
zona. Phoenix,  Ariz.,  has  postponed  indefinite- 
ly the  letting  of  contract  for  the  construction 
of  a  102-ft.  steel  higliway  bridge  over  Chevalon 
Creek  for  which  bids  were  received  on  Jan.  .30. 
Robert  .A.  Craig  is  Secretary  of  the  Board. 


It  is  probable  that  a  concrete  arch  bridge 
will  be  built  over  Stony  Creek  just  a  mile 
north  of  Orland.  Test  holes  are  now  being 
bored  to  ascertain  the  depth  to  which  it  will 
be  necessary  to  put  the  foundation.  L.  C. 
Stiles,  Willow,  Calif.,  is  Engineer  of  Glenn 
County  and  will  be  in  charge  of  the  work. 

Colorado. 

The  Engineering  Department  of  the  Den- 
ver &  Rio  Grande  R.  R.  is  working  on  pre- 
liminary plans  for  the  construction  of  via- 
ducts over  the  tracks  at  Fourth  South  and 
Sixth    South    Sts.,   Denver,   Colo. 

At  a  recent  meeting  of  the  City  Council  of 
Denver,  Colo.,  bills  providing  that  $.55,000  each 
be  appropriated  for  the  construction  of  the 
West  Colfax  and  Larimer  St.  viaducts  were 
introduced. 

Delaware. 

^Bids  will  be  received  until  .\pril  2  ( read- 
vertisement),  by  Levy  Court  of  Kent  County, 
Dover,  Del.,  for  the  construction  of  a  new- 
iron  bridge  over  Dupont  mill  dam  just  north- 
west of  Dover. 

Florida. 


California. 

The  Chamber  of  Commerce  of  San  Fran- 
cisco, Calif.,  has  requested  the  Oakland, 
Calif.,  body  to  pass  a  resolution  favoring  the 
movement  toward  the  construction  of  a  sus- 
pension bridge  connecting  the  two  cities.  The 
proposition   has   been   taken   up  by    Congress. 

•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


The   Board  of  Trade,   Miami,   Fla..  has  en- 
dorsed   the    proposition    of   the    East    Florida 


Traction  Co.yta  build  a  bridge  over  E;i 
Bayou,  a  point  about  one  mile  north  • 
citj-.  Permission  has  been  asked  by  tl' 
pany  of  the  United  States  War  Depaiie 

Idaho. 

The    State    Land    Board    of   Idaho.  •' 
Idaho,  has  endorsed  the  efforts  being  nl' 
secure  the  construction   of  a  bridge  or 
Snake  River  between  the  counties  of   r. 
and  Owyhee  and  has  also  recommend  : 
the   commissioners    of    the    county  as:, 
project   in    any   way  possible.     It  is  p  '■ 
that    an    appropriation    will    be   made 
next    legislature,    to    provide    funds    ' 
structure. 

Illinois. 

4'Bids   will  be   received  at  the  Tow  1  ■ 
Hanover,  111.,  up  to  10  a.  m.,  March  '-'  1' 
for   the    construction    of   one   reinforce 
Crete     culvert     in     Hanover    Townshi 
Daviess    Countv.      L.    Ballein,    Town    ' 
Hanover,  111.     Carley  Culvert— Eight  i 
ft.,   reinforced  concrete  bo;v,  95  ft  lo 
ft.    fill   on   top   of   culvert:    roadway, 
wings,    ISVs    ft,   long.     Three  walls  e.'i. 
ft.  long,  are  to  be  placed  on  the  down  f 
side  to  prevent  wash.     Estimated  cone  ' 
structure,    170.6    cu.    yds.;    reinforcing'ir^'' 


,J, 
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llj.    Gravel  might    be   secured     irom 
tl  -1  miles   from   bridge  site,    would 
Ivlave  to  be  cleaned.     The  culvert  is 
■  'ar   Mr.     Carley's     farm,     4     miles 
oHanover,  on  the  Hanover  railroad, 
djed  that  a  personal  examination  of 
? '  made  before  submitting  bid.  Work 
'ed  on  or  before  Aug.    1,   19l2. 
information  may  be  had  by  an 
I    the   plans    and    specifications 
le  Illinois  Highway  Commission 
seen  at  the  Town  Qerk's  office 
Uiined  upon  application   in  writ- 
Illinois   Highway   Commission, 

he  received  until  11  a.  ni.,  April 
■  mcnt),  by  L.  E.  McGann,  Com- 
I'ublic  Works,  of  Chicago,  111., 
.rial,  etc.,  for  constructing  super- 
tlie  bridge  over  the  Chicago 
ma  St.,  the  work  being  similar 
done  at  the  35th  St.  bridge, 
re  in  this  column.  Otficial  ad- 
:  ill   be   found   elsewhere   in   this 

be  received  by  L.  E.   McGann, 
of  Public  Works,  Chicago,  111., 
.\pril  24  (readvertisement)   for 
aerial,   labor,    etc.,   necessary   to 
-iibstructure  of  a  highway  bridge 
ver  the  Chicago  River  at  Indi- 
•wing  are  the  principal  items  of 
Removing  the  shore  piers,  the 
and  approach  spans  of  the  old 
.'.e  pier  under  the  viaduct  bent 
-:dc,  also  the  dock  and  east  ap- 
ing, maintaining,  protecting  and 
cofferdams ;  making  preliminarv- 
sting  tailpits,  for  pumping  out 
•ailpits   dry   during   construction 
■ture,  etc.;  excavation  at  side  of 
'I'l.i  cu.  yds.;  dredging.  6,000   cu. 
!.ers  in'place.  15,000  ft.,  B.   M. ; 
111  place.  8,000  ft.,  B.  JM. ;  white 

•  lies,  8,000  lin.  ft.;  Xorway  pine 
in.  ft.;  driving  piles,   32,000   lin. 

in    piers,    etc.,    3,8.50    cu.    yds. ; 

r  for  facing,  etc.,  350  cu.  yds. : 

ry,   100   cu.   yds. ;      cedar    block 

"  sq.   ft.;   reinforcing  steel  bars, 

.andling  and   erecting    structural 

bs.     The   official    advertisement 

:  elsewhere  in  this  issue. 

be  recei\ed  by  L.   E.  McGann, 

of  Public  Works,  Chicago,  111., 

,  April  24  (readvertisement),  for 

■J  delivering  material,  labor,  etc., 

erect  the   superstructure   of  the 

Lie  over  the  Chicago  River  at  \V. 

0   official  advertisement    will    be 

•  re  in  this  issue.  The  work  in- 
pcrstructure  complete,  including 
i:ks.  electrical  equipment,  oper- 
watchman's  house,  automatic  and 

gates,  temporary  telephone  ser- 
iie  erection  of  the  superstructure. 
iie  lailpit  dr\-,  etc.,  and  all  other 
rials  called  for  bj'  the  plans  or 
or  necessary  to  complete  and 
bridge. 

;!  be  received  by  L.  E.  McGann, 
r  of  Public  Works.  Chicago,  111., 
.  April  24  (readvertisement),.  for 
.t>or,  materials,  etc.,  necessary  to 
>  substructure  of  a  highway 
he  Chicago  River  at  Indiana  St. 
re  principal  items  of  bidding 
'ving  the  old  bridge  abutments, 
proaches  as  far  as  needed,  at  35th 
-    maintaining,  protecting  and   re- 

cofferdams.      For     miscellaneous 

I   follows:      For    making    preliminarv' 

85  for  testing  tailpit.   for  pumping  out 

^Cjing  tailpit  dr\-  during  construction  of 

•^l-nicture,  etc.    Dredging  6,000  cu.  yds.: 

^'.OOO  cu.  yds. ;   excavation   requir- 

1,500  cu.  yds.;   oak    timbers    in 

■■-■'•')  ft..  B.  M. ;  pine  lumber  in  place, 

Oj.,_B.   M.;     white   or  burr   oak  piles, 

n. :  Norway  pine  piles.  1,400  lin.  ft. ; 

-.  2,400  lin.   ft.:  concrete  in  piers. 

-tc,  3,300  cu.  yds. ;  cement  mortar 


;. :_  reinforcing  brass 
oincial  advertisement 


abutment  steel,  ['>.')■•■•  ','. 
and  rods,  SO.O'.ro  lbs.  i  ii; 
will  be  found  elsewhere  m  tins  issue 

®Bids  were  recciv.d  Marcli  11  at 'the  office 
of  J.  H.  Showalter,  Town  Clerk,  Lamoille, 
111.,  and  the  contract.^  for  the  construction 
of  two  reinforced  concrete  bridges  let  to 
Thomas  H.  Gibbons,  Colleye  Corner.  O..  at 
$5,400.  The  structure.?  will  be  ,50  and  100  ft. 
in  length. 

©The  contract  for  the  construction  of  an 
80-ft.  riveted  steel  tru.>:s  bridge  with  a  rein- 
forced concrete  floor  and  abutments  over  Dry 
Run  in  Laura  Bradlev  Park,  has  been  award- 
ed by  the  Park  Board,  Peoria,  III,  to  the 
Schmitt  Construction  Co..  at  $1,980. 

®The  contract  for  the  construction  of  a 
16-ft.  reinforced  concrete  bridge  in  Houston 
Township,  .Adams  Countv,  111.,  has  been 
awarded  to  Strickler  &  Gerrish,  Golden,  111., 
at  $611.  Bids  were  opened  at  the  office  of 
G.  T.  Pierce,  Town  Clerk,  Bowen,  111., 
March  1. 

®The  contract  for  the  construction  of  the 
1.50-ft.  steel  bridge  over  the  Salt  Fork  of 
the  Vermilion  River  at  Cheney  Ford  in  Oak- 
wood  Township,  111.,  has  been  let  to  the 
Paris  Bridge  Co.,  Paris.  111.,  at  $5,900.  The 
work  includes  110  tons  of  steel  in  the  super- 
structure, 325  cu.  yds.  of  concrete  in  the  abut- 
ments and  about  3,510  yds.  earth  in  the  ap- 
proach grades.  J.  F.  Fisher,  17  W.  Harrison 
St..  Danville,  111.,  is  Engineer. 

®The  Kankakee-Urbana  Traction  Co.  has 
let  the  contract  for  the  construction  of  three 
steel  bridges  on  the  right  of  way  between 
Urbana  and   Rantoul   to   '^  "     '   e  Co.. 

Decatur    III.,     at    $2.23"  t    in- 

cludes furnishing  the  sti.c..  ...^  w^vi.,_.n  and 
painting  of  bridges.  The  tirst  is  to  be  a  62-ft. 
plate  girder  over  the  Saline  branch  on  North 
Cunningham  Ave.,  a  30-ft.  skew  span  with 
15-ft.  abutments  2-!i  miles  this  side  of  Thomas- 
boro  and  the  third  a  30-ft.  span  over  Carle 
branch,  a  mile  this  side  of  the  latter  village. 
Eight  other  bids  were  submitted  as  follows: 
Ahrens  Iron  Works  of  Cincinnati.  O.,  $2,067 
for  furnishing  steel  only :  Pan-.American 
Bridge  Co.  of  Xe\vca.stle.  Ind..  $2,.53.5.  furnish- 
ing, erection  and  painting:  Noelke-Richards 
Co.,  of  Indianapolis,  S1.730.  for  furnishing 
steel  only:  Continental  Bridge  Co.,  of  Peo- 
tone.  111..  $2,118,  for  steel  only:  Rochester 
Bridge  Co.,  of  Rochester.  Ind.,  $2,163,  for 
steel  only;  Central  States  Bridge  Co.,  of  In- 
dianapolis, $2,000,  for  furnishing  steel  only: 
Leavitt  Manufacturing  Co..  of  Urbana,  $1,840, 
for  furnishing  steel  only ;  McClintock-Mar- 
shall  Construction  Co..  of  St.  Louis,  $1,834, 
for  steel  only. 

®The  contract  for  the  construction  of  a 
100-ft.  riveted  truss  steel  bridge  with  16-ft. 
roadway  in  Perre  Township.  Pike  Count}-, 
111.,  has  been  awarded  to  the  Missouri  Bridge 
&  Iron  Co.,  St.  Louis.  Mo.,  at  $3,130.  The 
structure  will  have  a  concrete  floor,  will  rest 
on  concrete  abutments  and  have  4  16-ft.  rein- 
forced concrete  wings.  Bids  were  opened 
March  13  at  the  office  of  the  Town  Clerk. 
Perrv-,  111. 

The  Alta  Sita  Improvement  Association 
has  been  organized  at  East  St.  Louis,  111.,  to 
bring  about  the  construction  of  a  viaduct  over 
the  Southern  R.  R.  tracks  at  26th  St.  The  es- 
timated cost  of  such  a  structure  is  $200,000. 
Indiana. 


i^jg,  250  cu.  yds. ;  handling  and  erecting 


•^•Bids  will  be  received  until  10  a.  m.,  March 
28,  bv  Board  of  County  Commissioners.  Fort 
Waviie,  Ind.,  for  the  construction  of  the  pro- 
posed new  bridge  over  the  Maumee  River 
between  Lakeside  and  the  East  Side  on 
Coombs  St.  Bids  will  be  received  on  both 
concrete  arch  and  steel  plans,  while  bidders 
mav  submit  their  own  plans.  The  county- 
plans,  as  adopted,  provide  for  a  bridge  of 
three  concrete  arches,  each  with  a  span  of  92 
ft.  and  for  a  2-span  steel  bridge,  each  span  be- 
ing 1.38%  ft.  long. 

4«Bids  will  be  received  until  2  p.  m.,  April 
2.  by  Board  of  ^\'abash  County  Commission- 
er^, Wabash,  Ind.,  for  the  repair  of  a  bridge 
over   the   Wabash   River.   Wabash.   Ind.      The 

4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


v.ork  wiU  mclude  reflooring  w-ith  creosoted 
block.  Daniel  Showalter  is  County  .-\uditor. 
®The  Board  of  Wayne  County  Commission- 
ers, Richmond,  Ind.,  has  awarded  'the  con- 
tracts for  the  construction  of .  eight  bridges 
as  follows,:  Four  structures  to  the  Burk 
Construction  Co.,  Newcastle,  Ind..  at  $3,150, 
$639,  $515  and  $560  respectively;  Isaac  Smith, 
Richmond,  Ind.,  for  four  bridges  at  $3,690, 
$3,690,  $1,850  and  $1,696  respectively.  L.  S. 
Bowman  is  County  Auditor.  Bids  were  opened 
March  9. 

Iowa. 

The  Board  of  County  Lomnussioners,  Ida 
Grove,  la.,  on  March  5  rejected  all  bids  re- 
ceived by  Richard  Varner,  County  Auditor, 
for  the  construction  of  bridges  and  roads 
during  the  coming  year. 

It  is  reported  that  surveys  have  been  made 
and  plans  completed  by  the  Chicago.  Mil- 
waukee and  St.  Paul  Ry.  engineers  for  the 
construction  of  a  new  steel  bridge  to  replace 
the  present  trestle  on  the  south  road  out  of 
Boone,  la. 

The  Citv-  Council  of  Des  Moines.  la.,  has 
instructed  the  City  Engineer  to  prepare  plans 
for  the  construction  of  a  bridge  over  the 
Racoon  River  at  its  junction  with  Seventh  St. 

Kansas. 

A  delegation  of  citizens  of  Walnut  and 
Medford  Townships  recently  conferred  with 
the  Board  of  Reno  County  Commissioners, 
Hutchinson,  Kan.,  in  regard  to  an  appropria- 
tion sufficient  to  construct  a  bridge  over 
Peace  Creek. 

Frank  Curry,  President  of  the  East  Side 
Shunganunga  Drainage  Board,  has  asked  the 
cit)'  of  Topeka,  Kan.,  to  assist  the  county 
in  rebuilding  the  Davies  bridge  over  the  creek 
near  Topeka.  It  is  thought  that  it  will  be  a 
matter  of  a  short  time  before  all  the  old 
bridges   will  be  replaced  by  new   structures. 

The  contract  will  be  let  shortly  for  the  con- 
struction of  the  proposed  Mill  St.  viaduct 
over  the  tracks  of  the  Union  Pacific  and  the 
Chicago,  Rock  Island  &  Pacific  Ry.  Company's 
tracks.  The  plans  proposed  call  for  a  rein- 
forced concrete  structure  to  cost  approximate- 
ly $86,000.  The  City  Commissioners  of  Kan- 
sas Citv-,  Kan.,  are  in  charge  of  the  work. 

Louisiana. 

The  Engineering  Department  of  the  city  f 
New  Orleans,  La.,  recently  examined  the 
bridge  over  the  New-  Basin  Canal  on  the  line 
of  Magnolia  St.,  and  furnished  the  City  Coun- 
cil an  estimate  of  the  cost  of  repairing  the  ex- 
isting swing  bridge  and  an  estimate  of  the  cost 
of  erecting  a  new  bascule  bridge  to  replace  the 
old  structure.  Nothing  definite  has  as  yet  been 
decided  by  the  City  Council.  W.  H.  Hardee  is 
Cit\-  Engineer,  and  T.  L.  Willis  is  Principal 
.\ssistant. 

Michigan. 

Among  the  questions  to  be  submitted  to  the 
voters  of  Kalamazoo,  Mich.,  at  the  April  elec- 
tion is  one  providing  $16,000  for  the  con- 
struction of  a  new  concrete  bridge  over  the 
Kalamazoo  River  at  Mill   St. 

Minnesota. 

The  Park  Board  has  decided  to  recommend 
to  the  Common  Council  of  St.  Paul,  Minn., 
the  passage  of  an  ordinance  instructing  the 
Great  Northern  R.  R.  to  construct  a  perm- 
anent bridge  over  the  tracks  at  Lexington 
Ave. 

Mississippi. 

^Bids  will  be  received  until  April  1,  by 
Board  of  Supervisors.  Batesville.  Miss.,  f  r 
the  construction  of  three  steel  bridges.  Plans 
and  specifications  are  on  file  with  R.  W.  Dra- 
per,  Chancery  Clerk,    Batesville,   Miss. 

Nebraska. 


®The  Board  of  Jefferson  County  Commis- 
sioners, Fairbury,  Neb.,  has  awarded  the  con- 
tract for  the  construction  of  all  wood,  pile 
and  iron  bridges  to  be  constructed  in  the 
county  during  1912,  to  the  Standard  Bridge 
Co..  Omaha,  Neb.  C.  H.  Shaffer  is  County 
Clerk. 
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Residents  of  Dakota  County,  according  to 
advices  from  Dakota,  Xeb.,  are  quite  positive 
steps  will  be  taken  shortly  toward  the  con- 
struction of  a  bridge  over  the  Missouri  River 
connecting  South  Sioux  City,  Xeb.,  and  Sioux 
Citv,  la.  The  cost  of  such  a  structure  would 
not  be  less  than  $200,000,  it  is  estimated. 

The  City  Council  has  passed  an  ordmarice 
instructing  the  railroads  to  construct  a  via- 
duct over  their  tracks  at  Xicholas  St.,  Omaha, 
Xeb.  The  matter  will  come  up  for  trial 
.April    1. 

New  Jersey. 

^Bids  will  be  received  until  March  20  by 
County  Board  of  Chosen  Freeholders,  Pater- 
son.  N.  J.,  for  the  construction  of  steel  and 
concrete  bridge  over  the  upper  and  lower 
raceways  on  Ellison  St.  extension  and  on 
Lafayette  Ave.  over  Goffle  Brook  and  also  for 
the  "construction  of  a  culvert  on  Saw  Mill 
road. 

Maj.  R.  R.  Raymond,  United  States  En- 
gineer, will  hold  a  hearing  at  10:.30  a.  m., 
.\pril  8.  at  the  Court  House  building.  Cape 
Mav  Court  House,  X.  J.,  on  the  application 
of  the  Wildwood  &  Delaware  Bay  Short  Line 
Ry.  for  approval  of  plans  for  the  construc- 
tion of  bridges  over  Sunset  Lake.  Hanns 
Canal,  Grassy  Sound  and  Old  Turtle  Creek, 
the  closing  of  Shaws  Creek  and  building  a 
trestle  in  Xext  Run  in  Middle  Township, 
Cape  May  County.   X.   ,T. 

New  York. 

^Bids  will  be  received  until  noon,  March 
23,  by  Samuel  Rea.  President  of  the  New 
York  Connecting  Railroad,  Penna.  Railroad 
Station,  New  York  City,  for  the  foundations 
and  masonry  of  the  Bronx  Viaduct  about 
4,000  ft.  long,  extending  from  the  crossing 
over  the  New  York  &  Harlem  Railroad  to 
Bronx  Kills.  Plans  and  specifications  are  on 
file  with  Gustav  Lindenthal,  Consulting  En- 
gineer, 4-5  Cedar  St..  New  York  City. 

•{•Bids  will  be  received  until  2  p.  m.,  March 
21.  bv  Arthur  J.  O'Keefe  Commissioner  of 
Bridges.  New  York  City,  N.  Y.,  for  the  elec- 
trical equipment  of  the  3d  .\ve.  and  Willis 
Ave.   bridges   over   the   Harlem  River. 

^Bids  will  be  received  until  noon,  .\pril  9, 
I IV  Duncan  \V.  Peck.  Superintendent  of  Pub- 
lic Works.  Albany,  N.  Y.,  for  the  construction 
of  five  lift  bridges  over  the  Bar^e  Canal  at 
the  following  points :  Union  St.,  Spencerport : 
Washington"  St..  Adams  Basin;  Park  .A.ve.. 
Brockport;  Hulberton :  Gasport.  The  work 
will  be  let  under  Contract  105. 

®Bran  &  Stuart.  Philadelphia,  Pa.,  and 
Henry  Steers,  17  Battery  PI.,  New  York 
City,  "have  been  awarded  the  contract  jointly 
bv  'the  Philadelphia,  Baltimore  &  Western  R. 
R.  for  the  construction  of  two  new  rein- 
forced concrete  bridges  over  the  Bush  and 
Gunpowder  Rivers  between  Havre  de  Grace 
and   Baltimore. 

It  is  reported  that  the  Ways  and  Means 
Com.mittee,  Albanv,  N.  Y.,  has  reported  fav- 
orablv  $.300,000  instead  of  $100,000  for  the 
construction  of  the  Vischer's  Ferry  bridge. 

North  Carolina. 

By  the  terms  of  a  franchise  recently 
graiited,  the  Raleigh,  Charlotte  &  Southern 
Ry.  Co.,  by  the  city  council  of  Raleigh,  N.  C, 
the  company  agrees  to  construct  steel  or  con- 
crete bridges  over  the  principal  streets  of  the 
city. 

North  Dakota. 

The  Streets  and  Alleys  Committee  of  the 
Citv  Council.  Grand  Forks,  N.  Dak.,  will  hold 
a  meeting  shortly  to  take  up  the  petition  re- 
cently filed  by  residents  of  the  south  side, 
asking  that  an  investigation  be  made  of  a 
proposed  plan  to  connect  Cottonwood  St.  and 
De  Mers  Ave.  by  building  an  overhead  viaduct 
or  subway  under  the  Great  Northern  tracks. 
Ohio. 

•^Bids  will  be  received  until  noon,  .April  "i. 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  building  under  Spec- 
ifications No.  300,  culverts  on  the  road  be- 
tween  the   lands   of   Woltering   and   Birck    in 


Green  Township.  .\  certified  check  for  S500 
must  be  filed  with  each  bid.  Albert  Rem- 
liardt  is  Clerk. 

•{•Bids  will  be  received  until  11  a.  m..  .\pril 
17,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction 
of  bridge  work  per  Report  No.  2019  rebuild- 
ing bridge,  McCracken  Road,  Bedford  Town- 
ship, in  accordance  with  plans  and  specifica- 
tions on  file  with  F.  R.  Lander.  County_  Sur- 
veyor. J.  F.  Goldenbogen  is  Clerk  of  the 
Board. 

•{•Bids  will  be  received  until  11  a.  m.,  .April 
15.  by  Clifton  Sipes,  County  Auditor.  Mt. 
Gilead,  O.,  for  the  construction  of  a  rein- 
forced concrete  bridge  over  Whetstone  Creek 
near  Mt.  Gilead.  The  structure,  according  to 
plans,  will  have  two  .50-ft.  spans  with  18-ft. 
roadway  and  a  footway  of  4  ft. 

Oklahoma. 

Owners  of  the  Peoples  Electric  Ry..  Mus- 
kogee. Okla.,  plan  among  other  improvements 
the  construction  of  a  bridge  over  the  .Arkan- 
sas River  for  the  joint  accommodation  of  the 
interurban  road  and  of  Haskell  Blvd.  R.  D. 
Long  is  Superintendent  of  the  company. 
Oregon. 

A  committee  has  been  appointed  by  the 
Portland,  Ore.,  Commercial  Club  to  r.-iise  the 
city's  share  of  the  cost  of  having  preliminary 
surveys  made  for  the  construction  of  the 
proposed  Columbia  River  bridge.  .A  confer- 
ence will  be  held  with  a  similar  committee  of 
Vancouver,  Wash.  F.  R.  Riley,  Portland, 
Ore.,  is  Chairman  of  the  committee  and  E.  B. 
Piper  is   President   of   the   Commercial   Club. 

Pennsylvania. 

®Kinbrough  &  Elder,  New  Castle,  Pa.,  have 
been  awarded  the  contract  by  the  County 
Cconmissioners  for  the  construction  of  three 
bridges  in  Eastbrook.  Washington  Township 
and  X^eshannock  respectively,  at  $4.9.59.  The 
bids  received  were  as  follows :  George  -Axe, 
Eastbrook,  $2,987.(i2;  Washington  Township. 
$1,487.92:  Neshannock.  $1,386.87:  total,  $5,- 
S62  41.  J.  X.  and  M.  G.  Miller,  Eastbrook. 
onlv.  $2,42.5.  J.  J.  Burns,  Eastbrook,  $2,401.13; 
Washington,  $1,623;  Neshannock,  $1,496.80; 
total,  $5..520.93.  Nelson  Meredith  Co..  East- 
brook, $2,7.32;  Washington,  $1,992:  Neshan- 
nock. $1,882;  total.  $6,606.  G.  A.  and  F.  M. 
Wagman.  Eastbrook.  $2,494;  Washington,  $1.- 
625;  Neshannock,  $2,194;  total,  $6,313.  Wal- 
ter Deifenderfer  &  Co.,  Eastbrook.  $2,875 ; 
Washington,  $1,728;  Neshannock.  $1,600;  total. 
$6,203.  Woods-Golder  Construction  Co.. 
Eastbrook,  $2,494;  Washington.  $1,647;  Nesh- 
annock. $1,724.75:  total,  $5,865.7.5.  A.  A. 
Hough.  Eastbrook  onlv,  $2,396.  Kimbrough 
&  Elder.  Eastbrook,  "  $2,329 :  Washington, 
$1..340;  Neshannock.  $1,290;  total.  $4,959.  The 
bridges   will   be  of  concrete  construction. 

®The  Board  of  Supervisors,  Marshall 
County.  Marshalltown.  la.,  has  let  the  con- 
tracts for  furnishing  bridge  material  for  the 
year  of  1912  as  follows;  For  supplying  lum- 
ber, F.  B.  Stewart,  Des  Moines,  la. ;  for  sup- 
plying cement.  Kreutzer  &  Wasem,  Marshall- 
townr  la.,  at  $1.12  per  500  lbs. 

®The  Board  of  Montgomery  County  Com- 
missioners, Norristown.  Pa.,  has  awarded  the 
contract  for  the  construction  of  new  steel 
girder  highway  bridge  over  the  Schuylkill 
River  at  Pawlings,  Chester  County,  Pa.,  to  G. 
W.  Ensign,  Camphill,  Pa.,  at  $24,497.  Bids 
for  the  work  were  opened  March  12. 

.At  a  recent  conference  of  the  officials  of 
the  Bessemer  &  Lake  Erie  R.  R..  the  Balti- 
more &  Ohio  R.  R.,  councilmen  and  members 
of  the  Chamber  of  Commerce,  it  was  decided 
to  make  a  new  survey  for  the  construction 
of  the  proposed  $100,000  viaduct  to  connect 
the  north  and  south  sides  of  the  citv  of 
Butler,  Pa. 

It  is  believed  that  the  Lewisburg  &  Tyrone 
R.  R.  Co.  will  shortly  take  definite  steps 
toward  the  construction  of  a  steel  bridge  at 
Lewisburg,  Pa.,  to  replace  the  present  wooden 
structure.  H.  S.  Meily,  Tyrone,  Pa.,  is 
Division   Engineer. 


Plans  have  been  prepared  for  the 
<--=^ge  o^.gr  j^g  Allegheny,, 
-Accordmg  to  the  drai 
•-ave  a  clearance  of 
nil   be   15  ft.  abov 


ft.  m 
e  pool 


Oil  City,  Pa, 
structure   will 
the  draw   and 
level. 

The  Grade  Crossing  Committee  ok 
barre.  Pa.,  has  instructed  the  City  LI''' 
B.  K.  Finch,  to  make  a  survey  of  f' - 
posed  site  for  the  construction  of  tUr 
at  North  Wilkesbarre  to  connect  Ih 
east  end. 

South  Dakota. 

•{•Bids  will  be  received  until  7;30  p) 
1.  by  John  W.  Summers,  City  Auditi  V 
ton,   S.   Dak.,   for  the  construction  oa 
forced  concrete  bridge  over  the  Rhil  i 
on   Pine  St.,  Yankton. 

^•Bids  will  be  received  until  3  p.  ',  \^j^ 
3.  by  H.  L.  Arnold,  Miner  Countj'Ui,' 
Howard,  S.  Dak.,  for  the  constntio 
such  steel  and  concrete  bridges  ■■ 
County  as  may  be  determined  neces-\' 
ing  the  year  of  1912. 

®The^  contract  for  the  constructi(  ( 
new  bridges  and  repairing  old  strnjn 
Union  County.  S.  Dak.,  has  been  1  t 
Western  Bridge  &  Construction  Co.  id 
the  work  were  opened  March  •"  '  i 
Munsen,  County  .Auditor,  Elk  Poi-  ■. 

Commissioners  of  Penningtoi. 
Rapid  City,  S.  Dak.,  have  ordered  i 
to  be  held  at  an  early  date  for  dei,ii 
question  of  issuing  bonds  for  the  H; 
tion  of  the  proposed  Wasta  bridge  mt 
in  our  last  issue.  Engineers  have  m 
examinations  and  surveys  and  haver? 
a  general  plan  and  profile  of  the  locci 
same  may  be  obtained  of  James  H::bi 
City  Engineer,  Rapid  City.  S.  DakS: 
H.   Lea,   Pierre,  S.  Dak.,  is  State  E(ii 

Texas. 

.An  election  will  be  held  shortly  tcfo 
the  issuance  of  $18,000  of  bonds  fork 
struction  of  bridges  in  Bee  County.  ;  - 
Beeville,   Texas,   is   county   seat. 

Vermont. 

Selectmen  of  Colchester  and  Soi 
lington,  Vt...  have  authorized  Engini 
Sinclair,  Burlington.  Vt.,  to  design  a  rn' 
concrete  bridge  to  replace  the  old  hit ' 
at  the  gorge  near  Winooski.  It  is  n 
to  have  Mr.  Sinclair  draw  plaas  fori' 
W'hich  shall  be  raised  over  the  tracl^ 
Central  Vermont  Ry.,  which  pass  ju  :■ 
opening  of  the  Colchester  side  of  thb; 
This  would  avoid  any  danger  from  i. 
grade   crossing. 

Washington. 

®The  contract  for  the  constructio  • 
steel  superStfiicture  of  the  bridge  I'r 
North  Fork  of  the  Lewis  River  nea,^^ 
land.  Wash.,  will  be  let  bv  W.  J.  o 
State  Highway  Commissioner,  y 
Wash.,  about  .April  15.  As  mentionc  i: 
issue  of  Feb.  28,  the  Jahn  Contract 
of  Seattle,  Wash.,  were  awarded  then 
for  the  substructure  at  $16,565. 

It  is  reported  that  the  Chicago.  M^. 
&  Puget  Sound  R.  R.  wull,  in  connec  r. 
the   construction   of  the   proposed  sf 
Sumner,   Wash.,    to    the    factor}-,  corr; 
bridge  over  the  Stuck  River. 

Wisconsin. 

^•Bids  will  be  received  until  noor.i 
26,  bv  City  of  Cumberland.  Wis.,  for  ir 
ing  all  labor  and  materials  for  the  eni; 
a  50-ft  steel  girder  bridge  over  the  ■ 
East  Elm  St.  in  the  city.  Plans  and  :  > 
tions  are  on  file  with  the  City  Cler  ■ 
Wright. 

®The  contract  for  the  constructior 
new-  bridge  at  Sturgeon  Bay.  W1S..-I 
awarded  to  Clemens  A.  Ries,  Sh' 
Wis.,  at  $12,635.  Other  bids  receive 
.A.  Green,  Green  Bay,  Wis..  $1-.-' 
Greilling   Bros.,   Green    Bay.  Wis.,  Si 


,f  tl 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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LEVEES  AND  CANALS 


Arizona. 

leen  started 
itio'iicanal  of  the  Casa  Grande  \'allcy 
ir  Ijhts  Association,  of  wiiich  T.  F. 
n.  «sa  Grande,  Ariz.,  is  President.  Bor- 
ir'e  so  being  made  at  the  site  of  the  San 
,s  pii.  It  is  hoped  to  begin  construction 
<litly.  J.  H.  Qiiinton,  Los  Angeles, 
iulting  Engineer. 

Arkansas. 

lidsi  ill  be  received  from  1  until  "2  p.  m., 
".     C.  B.  Bailey,  Engineer,  Levee  Dis- 
\Vynne,  Ark.,  for  the  construction 
'lOO  cu.  yds.  of  levee  work.     This 
_ned  as  floating  dredge  work  and 
-fCtion  of  the  levee  is  as  follows : 
:  lieight  7   ft. :   slopes,  2:1.     The 
IS  about  21   miles  and   the   work 
\tst  side  of  Dunklin  County  and 
.  prevent  the  overflow  ot  the  St. 
r     The  estimated  cost  is  l-l  cents 
hich  includes  the  cost  of  clearing 
way.     Certified  check   for  $3,500. 
to  C.  B.  Bailey,  will  be  required 
bidder.      Specifications     will     be 
.'ineer  on  receipt  of  $L 
.    opened  iLirch  7  by  J.  T.  Cos- 
Dead  Timber  Drainage  District 
.,   .eola,  .\rk..  for  1,665,000  cu.  yds.  of 
'ti    and  8  bridges,   the  contract   being 
:Iie   Canal   Construction    Co..    18!) 
St..  Chicago,  111.,  at  $106,000. 

California. 

be  received  until  2  p.  m..  Ai>ril 

States  Reclamation  Service,  Los 

.    for    furnishing    electrical    ap- 

-     r    Trtickee-Carson    Project.      Fur- 

if*  nation  may  be  obtained  of  the  U.  S. 

■    "   Service.  605   Federal   Bldg.,    Los 

i>r  at  Washington,  D.  C.     F.  H. 

nigton,  D.  C.  is  Director.     Offi- 

iient  will  be  found  elsewhere  in 

:!t  Reclaination   District   No.  78, 

■  n,  President,   Fresno.   Cal..  pro- 

ruct  a  levee  in  an  easterly  direc- 

ctions  31  and  32-17-19  at  a  cost 

Colorado. 

\.    McDowell    Construction    Co., 

'.,   has   been   awarded    the    con- 

w.larging   and    improving    tlie    old 

1  inal,  now  the  property  of  the  Amcr- 

t   Sugar  Co. 

>  te  Land  Board  has  granted  a  perma- 
j-gation  of  4-3,000  acres  in  San  Miguel 
<■',  rose  counties  to  Bulkeley  Wells  "and 
^"hisholm,  who  will  add  to  it  a  tract 
<  acres  of  private  lands  and  plan  to 
•  le  whole  area.  It  is  estimated  that 
■^ition  system  will  cost  $4,500,000. 
!■  the  project  will  be  commenced  im- 
'  The  construction  required  includes 
'miles  of  heavy  rock  work,  about  10,- 
t  tunneling,  three  inverted  siphons 
jjest  being  about  %-mile,  maximum 
I  ft),  two  reservoir  dams,  the  larger 
ft.  in  height,  in  all  about  lOO  miles 
(its.  ditches  and  laterals,  and  at  least 
I  if  narrow  gage  railroad.  Robert  McF. 
lacerville,  Colo.,  is  Chief  Engnieei  for 

Illinois. 

will  be  received  imtil  noon.  .April  2. 

Pomeroy.  Treasurer.  Clark  Drainage 
'f  Emma  Township,  White  County,  at 
tv  Bank,  Carmi,  111.,  for  the  construc- 
the  following  open  ditches:  .\lain 
igth  13.800  ft.,  bottom  width  6  to  12 
;idth  16  to  .30  ft. :  cuts  ranging  from 
t..  containing  .52.140  cu.  vds.  excava- 
ateral  Xo.  1— Length  2.000  ft.,  bottom 
t..  top  width  16  to  18  ft.,  except  upper 
vhich  is  to  be  4  ft. :  base  cuts.  4  to 
■■mtaming  :i7.53  cu.  vds.     Lateral  Xo. 


Ia}  t  *•'"  :  !•'"  '  ■-  ''••■  ^"'i-""i>iS  -VITO  cu. 
yds  Latcral__\o.  :i^Loni;il,  :,bout  4,46l)  ft., 
conta.nmg  4,.,.:i  cu.  yd..  This  is  a  wide  shal- 
low ducli.  lotal  cx>-.iv:,ti..n..  ,::i>X,\  cu  vds 
cstmiatcd  at  S7.WI3.8:.  Xo  railroads  to  cross! 
Location  is  about  4  i.uks  s..utli  of  .\Iauiiie  a 
station  on  the  L.  &  X.  R.  R.  Certitled  check 
tor  VlOl)  require.l  with  c.ich  bid.  IMans  and 
specilications  are  ,.n  file  with  the  County  Clerk 
ot  said  county  at  Carmi.   Ill      Work  to  begin 

ms      ""'"'  ■'""'  '"  '""  "'""'i'''-''''''  ^y  -'='"■  '■ 

_>|-Bids  will  be  received  until  2  p.  m.,  ^Lirch 
i^^'  ^}'  h  A-  ■'^lillt''".  Couimi>sioner  of  Richland 
Creek  Drainage  District  .Xo.  2,  R.  R.  2,  Belle- 
ville III.,  for  the  construction  of  drainage- 
work  in  the  district,  including  a  main  ditch 
4%  miles  long.  18  ft.  wide  at  bottom,  9  ft. 
deep,  slopes  1  to  1,  requiring  160,000  cu.  yds. 
of  excavation.  No  clearing  to  be  done.  Belle- 
ville railroad  station  is  three  miles  from  the 
work.  Certilied  check  for  5  per  cent  required 
with  bids.  The  engineer  is  W.  C.  Wolf,  Belle- 
ville. Bids  will  be  opened  at  the  town  hall 
in   Sniithton.   111. 

lowt. 

®Forcslal  &  Feyen,  St.  Paul,  .Minn.,  have 
been  awarded  the  contract  for  the  construction 
of  Drainage  Di.strict  No.  34  of  Bucna  Vista 
CoiTuty,  for  wliich  bids  were  opened  .March 
7  at  Storm  Lake,  la.  The  work  includes  the 
following  excavation:  Sec.  1,  412,000  cu.  vds.. 
Sec.  2,  884.100  cu.  vds. :  Sec.  3,  22,800  cu  vds  ; 
Sec.  4,  15.5.800  cu.  yds.;  Sec.  5,  49.900  cu.  yds.; 
Sec.  6,  40,000  cu.  vds.;  Sec.  7,  60,000  cu.  vds  ; 
Sec.  8,  60,500  cu.  vds. ;  Sec.  9,  00,400  ■  Sec  10 
64,500  cu.  yds.;  Sec.  11,  61,000  cu.  yds.;  also 
about  40  concrete  bulkheads  for  inlet  protec- 
tion. 

Maryland. 
.■\  bill  has  been  introduced  in  the  State  Sen- 
;Ue,  .Annapolis,  by  Senator  Milbourne,  provid- 
ing for  a  general  drainage  system  for  reclaim- 
ing the  sawmp  lands  of  the  state.  The  funds 
are  to  come  from  thc_ beneficiaries  of  the  work, 
but  provision  is  made  for  advancing  the  sum 
of  $10,000  for  preliminary  operations. 

Michigan. 

Mac.Arthur  Bros.  Co.,  Fisher  Bldg.,  Chicago, 
111.,  at  $670,170,  was  the  low  bidder  for  con- 
structing West  Canal  Sec.  2,  at  Sault  Ste. 
Marie.  Bids  for  this  work  were  opened 
March  12,  by  Col.  C.  .McD.  Townsend.  U.  S. 
Engineer,  Detroit,  Mich.  The  estimated  quan- 
tities for  the  work  are  as  follows :  Excavation 
Class  A,  85,000  cu.  vds. ;  excavation  JZlass  B 
(full  rate),  470,000  cu.  yds.;  channelin.g,  78,000 
sq.  ft. ;  crib  construction,  framing  and  placing 
timber,  2.5,000  cu.  ft.;  crib  filling,  .3,500  cu. 
yds.;  concrete  (exclusive  of  cement)  22,000 
cu.  yds. ;  furnishing  and  delivering  cement. 
27,000  bbls. ;  furnishing  and  laying  drain  pipe, 
3.200  lin.  ft.  The  material  to  be  removed  con- 
sists chiefly  of  Potsdam  sandstone  bed  rock. 
portions  of  which  are  bard  and  in  strata  5 
ft.  or  more  in  thisckness,  while  other  portions 
arc  soft,  shaley.  and  freely  seamed.  The  ma- 
terial overlying  the  rock  consists  of  broken 
or  soft  rock,  gravel,  bowlders,  hardpan,  clay 
timbers,  crib  work, 'etc.,  all  in  unknown  pro- 
portions. 

Minnesota. 

•J«Bids  will  be  received  until  3  p.  m.,  .April 
2.  by  J.  B.  Lemire.  .Aitkin  County  .Auditor. 
.Aitkin,  Minn.,  for  the  construction  of  Judicial 
Ditch  Xo.  2  in  .Aitkin  Countv.  P.  J.  :McCau- 
ley.  Old  Capital  Bldg..  St.  Paul,  Minn.,  is  En- 
gineer in  charge  of  the  work,  including  the 
excavation  of  about  .582.461.4  cu.  yds.  of  earth. 
the  clearing  of  alioul  43  miles  of  right-of- 
wav.  the  leveling  of  aboiit  43.09  miles  of  road, 
and  the  buildin.g  of  28  bridges.  The  total  es- 
timated cost  of  said  ditch  is  approximately 
$73,000.     The   estimated   cost   of   said   excava- 


tion is  10  cents  per  cu.  yd ;  of  clearing  of 
right-of-way,  $5.50  per  acre;  of  leveling  of 
mads.  $75  per  mile,  and  of  constructing 
bridges  $1U0  to  $150  each,  according  to  kind. 
The  work  consists  of  ;ibout  582,461.4  cu.  yds. 
of  main,  lateral  and  branch  ditches  and  is  lo- 
cated from  ^  to  7  miles  from  the  villages  of 
Palisade  and  Bain  in  said  county,  on  the  Min- 
neapolis. St.  Paul  &  Sault  Ste.  .Marie  Railway. 
+Bids  will  be  received  until  2  p.  m.,  .\pril 
9.  by  P.  D.  .McK'ellar,  Auditor,  Jackson  County 
.Vudilor.  Jackson,  Minn.,  for  the  construction 
uf  Judicial  Ditch  Xo.  13,  in  Jackson  and  No- 
bles Counties.  The  work  will  include  approxi- 
mately 194,692  cu.  yds.  of  excavation. 

•t"Bids  will  be  received  until  II  a.  m.,  .\pril 
3,  h.y  Jesse  L.  Ilerrving,  Faribault  County 
.Auditor.  Fairmont,  Minn.,  for  repairing  5,100 
ft.  of  Judicial  Ditch  Xo.  2,  of  Martin  and 
Faribault  Counties. 

4»Bids  will  be  received  until  11  a,  m..  .\pril 
3,  by  II.  P.  Eilwards,  .Auditi.>r  of  Martin  Coun- 
ty, and  Jesse  L.  Herring.  .Auditor  of  Faribault 
County,  at  Fairmont.  Minn.,  for  the  construc- 
tion of  Judicial  Ditch  Xo.  12  in  the  two  coun- 
ties. The  work  includes  64.965  cu.  yds.  of 
earth  to  be  reinovcil ;  bottom  width  of  ditch, 
ll»  ft.;  slope,  '/4  to  1;  length.  7.22  miles;  deep- 
est cut,  11.8  ft.;  also  13,6.5o  ft.  6-in.  tile,  4.9  ft. 
av.  depth,  8.4  max.  depth  32,8.55  ft.  8-in.  tile, 
5.7  ft.  av.  depth,  10.5  max.  depth  ;  30,713  ft.  10- 
iii.  tile,  6.1  ft.  av.  depth,  1.1  max.  depth;  9.771 
It.  12-in.  tile,  5.9  ft.  av.  depth,  0.i>  max.  depth; 
3..500  ft.  14-in.  tile,  7.8  ft.  av.  depth.  10.1  max. 
depth ;  4,500  ft.  16-in.  tile,  6.4  ft.  av.  depth,  8.6 
max.  depth;  13,813  ft.  22-in.  tile,  8.5  ft.  av. 
depth,  13.7  max.  depth;  6,282  ft.  24-in  tile,  8. 
ft.  av.  depth,  10.7  max.  depth.  Starting  point 
of  open  ditch  is  about  1V4  miles  from  Guckeen 
on  the  C.  &  N.  W.  R.  R.  Average  haul  for 
lile  about  3%  miles  from  Guckeen.  Soil  is 
black  loam,  with  clay  subsoil.  Bids  to  be 
accompanied  by  certified  check  for  10  per  cent 
of  each  bid.  payable  to  the  .Auditors  of  said 
counties.  Right  reserved  to  reject  any  or  all 
bids. 

•I«Bids  will  be  received  until  3  p.  m.,  March 
22.  by  John  Feig.  County  Auditor,  Olivia, 
Minn.,  for  digging  Judicial  Ditch  Xo.  10,  Ren- 
ville and  Kandiyohi  Counties,  including  ap- 
proximately 5,569  ft.  of  6  to  12-in.  tile  work. 

•J"Bids  will  be  received  until  3  p.  m..  .\pril 
9,  by  I.  P.  Byhre.  Auditor  of  Cass  County, 
Walker,  Minn.,  for  the  construction  of  Cass 
County  Judicial  Ditch  No.  1.  in  Cass  and  Ait- 
kin Counties,  Minn.  The  Work  will  be  in 
charge  of  E.  V.  Williard,  Old  Capitol  Bldg., 
St.  Paul,  Minn.,  and  involves  the  excavation 
of  about  193,000  cu.  yds.  of  earth,  the  clearing 
of  about  01  acres  of  right-of-way.  and  level- 
ing of  about  5  rniles  of  roads,  the  estimated 
cost  of  all  of  which,  exclusive  of  engineering, 
viewing  and  incidental  expenses,  is  approxi- 
mately $21,.532.  The  work  consists  of  about 
five  and  three-quarters  mile  of  main  and 
lateral  ditches  and  the  strai.ghtening  and 
dredging  out  of  about  nine  miles  of  the  channel 
of  the  Willow  River.  It  is  located  from  three 
to  seven  miles  from  the  villages  of  Remcr, 
Cass  County,  and  Shovel  Lake.  .Aitkin  County, 
on  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Railway. 

®Sam  Christensen,  Jackson.  Minn.,  has  been 
awarded  the  contract,  at  $20,742,  for  construct- 
ing Judicial  Ditch  No.  20,  of  Martin  Coun- 
ty, bids  for  which  were  opened  March  12.  at 
Fairmont,  Minn.  The  work  includes;  692  cu. 
yds.  of  earth  at  outlet  and  one  retaining  wall 
and  the  following  tiling:  0,460  ft.  of  6-in.  tile, 
av.  depth  4.38  ft.,  max.  depth  6.08  ft. ;  9,-500  ft 
of  8-in.  tile.  av.  depth  4.85  ft.,  max.  depth 
7.23  ft.;  8,700  of  10-in.  tile.  av.  depth  6.06  ft 
max.  depth  11..58  ft;  4.200  ft.  of  12-in.  tile, 
av.  depth  7.4  ft.,  max.  depth  10.12  ft.:  3,700  ft 
of  1.5-in.  tile,  a  v.  depth  8.81  ft.,  max  depth 
10.85  ft ;  2,900  ft.  of  16-in.  tile,  av.  depth  7.12 
ft;  max.  depth  8..58  ft.;  1.600  ft  of  18-in.  tile 
av.  depth  6.9  ft.,  max.  depth  8.63  ft. ;  8,600  ft 


•!•  indicates  v?ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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of  20-in.  tile.  ;iv.  depth  (j.8!)  ft.,  max.  depth 
9.78  ft.:  0,750  ft.  of  2-2-in.  tile,  av.  depth  l.S'J 
ft.,  max.  depth  1.3.53  ft.  Soil  is  mostly  lilack 
loam  with  clay  sub-soil.  Average  haul  is  about 
11  miles  and  nearest  railroad  station  is  Fair- 
mont. 

®The  Ceylon  Cement  Tile  Co.,  Ceylon, 
Minn.,  has  been  awarded  the  contract,  at  $10,- 
.071,  for  constructing  County  Ditch  No.  20,  of 
Martin  County,  liids  for  which  were  opened 
March  12.  at  Fairmont,  .Minn.  The  work  in- 
cludes: 7.>'n0  ft.  of  22-in.  tile,  av.  depth  8.1") 
ft.,  max.  depth  12.40  ft. :  2.300  ft.  of  20-in.  tile, 
av.  depth  0  ft.,  max.  depth  12.05  ft.:  1,000  ft. 
of  18-in.  lilc.  av.  depth  0..']  ft.,  max.  depth  O.-'i-") 
ft.:  ].(m  ft.  of  10-in.  tile.  av.  depth  G.G  ft., 
max.  depth  7.15  ft.:  1,500  ft.  of  15-in.  tile.  av. 
depth  5.7::i  ft.,  max  depth  COS  ft.;  3.800  ft.  of 
12-in.  tile,  av.  depth  4.84  ft.,  max.  depth  7.25 
ft. :  5,325  ft.  of  10-in.  tile,  av.  depth  4.75  ft., 
max.  depth  0.34  ft.:  4.800  ft.  of  8-in.  lile.  av. 
depth  4.75  ft.,  max.  depth  0.55  ft.:  2.25ii  ft.  of 
7-in.  tile.  av.  depth  -3.02  ft.,  max.  depth  1.15  ft. 
Soil  is  black  loam  with  clay  sub-soil.  .A.ver- 
age  haul  is  about  two  miles,  part  of  ditch  be- 
ing within  limits  of  Villase  of  Cevlon  on   C. 

&  X.  ^^•.  R.  R. 

®Bid?  were  opened  March  12  by  F.  D. 
Stocking.  County  Auditor.  Glencoe,  Minn.,  for 
■coilstructing  county  tile  ditches  Xos.  21  and 
■22,  the  contracts  being  awarded  as  follows : 
Ditch  21.  A.  Henrickson,  .^skov,  Minn.,  at 
$1,925:  Ditch  22.  C.  F.  Ulricksen.  Mason  Citv. 
la.,  at  $1,084. 

®\V.  J.  Gleason.  Aitkin.  ■  Minn.,  has  lieen 
awarded  the  contract  for  constructing  Judicial 
Ditch  Xo.  25  of  Warren  County,  the  work 
calling  for  740,283  cu.  yds.  of  excavation. 

Montana. 

•J-Bids  will  be  received  until  0  p.  ui..  March 
22.  by  Lewis  Tellefson,  Secretary  Farmers' 
Co-operative  Canal  Co.,  Choteau,  Mont.,  for 
the  construction  of  the  Harvey  Lake  Reser- 
voir dam  and  also  the  outlet  canal  for  same. 
Plans  may  be  seen  with  J.  W.  Shields,  Con- 
rad. Mont.,  and  J.  S.  Sulgrove.  Choteau,  Mont. 


Missouri. 

Board  of  Public  Works  of  Kansas  City, 
Mo.,  has  approved  the  plans  and  will  shortly 
call  for  bids  for  the  diking  and  revetment 
of  the  Missouri  River  along  the  harlior  line 
cast  from  Grand  Ave.  to  the  mouth  of  the 
Blue.     Loi\is   R.   Ash    is   City  Engineer. 

Mississippi. 

Preliminary  surveys  arc  to  be  made  at  once 
for  ;i  drainage  district  in  the  vicinity  of  Moor- 
head,  Mi.ss."  L.  W.  Washliurn,  'Clarksdale, 
Miss.,  is  llie  Engineer. 

Nebraska. 

•J>Bids  will  be  received  until  2  p.  m..  ;\pril 
22  (readvertisement  of  work  on  which  bids 
were  received  Feb.  20,  as  noted  in  our  last 
issue).  Iiy  LTnited  States  Reclamation  Service. 
Mitchell,  Nebr.,  for  the  construction  of  an 
earth  dam  and  auxiliary  works  on  the  North 
Platte  project,  about  nine  miles  north  of 
Minatare,  Scottsbluff  County,  Nebraska.  The 
work  involves  the  handling  of  about  840,000 
cu.  yds.  of  material,  of  which  030.000  cu.  yds. 
is  earth  fill,  1.57.000  cu.  yds.  .gravelly  material. 
14.000  cu.  yds.  unscreened  gravel.  11.5(10  cu. 
yds.  screened  gravel,  14,000  cu.  yds.  concrete 
and  12,000  cu.  yds.  brule  clay  excavation,  be- 
sides 45  acres  of  sod  stripping,  GOO  ft.  of 
wells  and  casing,  3,200  lin.  ft.  of  drains  and 
the  handling  and  placing  of  ^50.000  lbs.  of  re- 
inforcing steel.  For  particulars  address  the 
L'nited  State  Reclamation  Service,  Mitchell, 
Nebr.:  519  Commonwealth  Bldg.,  Denver. 
Colo.,  or  W'ashington,  D.  C.  F.  H.  Newell. 
Director,  Washington  D.  C,  and  .\.  Weiss. 
Mitchell,  Nebr.,  is  Project  Engineer.  Official 
advertisement  will  be  found  elsewhere  in^this 
issue. 

^•Bids  will  be  received  until  5  p.  m..  .\pril 
10,  by  LTnited  States  Reclamation  Service, 
Mitchell,  Nebr.,  for  the  construction  of  an 
embankment  and  spillway  for  an  earth  dam 
on  the  North  Platte  project,  about  nine  miles 
north  and  one  mile  east  of  Scottsbluff.  Scotts- 
bluff  County,   Nebr.     The   work   involves   the 


iiia 


handling    of    about    175,000   cu. 
terial,  of  which  about  one-tenth  ishil    V" 
For   particulars   address   the  U    <;b  ,™ 
tion    Service,    Mitchell,    Nebr     orji)'' 
monwealth    Bldg.,     Denver,     CoIoIa 
Weiss,      Project     Engineer,     Mitclll 
(llficial  advertisement  will  be  founcL. 
in  this  issue.  f  ' 

North  Carolina. 


)nrl<    . 

si- 


A    Board   of    Commissioners   foi 
Swamp   and   Jacob   Swamp   Draina 
has  been  elected  and  as  soon  as  le 
ments  can  be  complied  with  will 
$150,000   in   bonds.      Bids    for  the 
for   the   construction  work  will  be 
shortly.    The  work  to  be  done  conss'„, 
miles    of   dredge   work   canal,   witll  Im, 
width   ranging   from  14   ft.  to  20  |  ,•,„,! 
average  depth  of  about  0  ft.,  reqviiw'  ■  ■ 
000  cu.  yds.  of  excavation.  The  exciti. 
be   in   sand  and  clay.     Nearly  all  ^t 
is  in  timber.     There  will  also  be  a.ir, 
hand  ditch,  requiring  about  00,000  c  y 
cavation.  2.500  yds.  of  levee  and  2'lni 
river  improvement.     Twenty-three  liif 
be  required.     F.   F.  Wetmore,  LurT;r 
C.  is  the  Engineer. 

Oregon.  ■ 

Work  will  probabh-  be  started  'x 
middle  of  March  for  draining  La 
ne.-ir  Salem.  Ore.  This  lake  co.r« 
1.20(1  or  1,.500  acres  of  band,  much  'i 
what  is  known  as  peat  land.  The  oj 
volves  the  removing  of  a  dam  use'fi 
nishing  mill  power  at  the  lower  eno 
Labish  and  then  the  digging  of  drjat 
als  or  ditches  through  the  land  aflfei'd 
overflow.  Contracts  have  already  bn 
removing  the  dam.  T.  0-.  Hayes.  :■:. 
Cal..  is  interested. 

Texas. 

.■\dvices  from  Kingsville.  Te.K.,  :a 
surveys  have  been  under  way  for  ,i 
tion  system  for  watering  .50,000  acr  < 
lyin.g  southwest  of  that  place.  If 
states  that  Robert  T.  Kleberg  is  inic 
the  project. 


WATER- WORKS 


Alabama. 

The  City  Commission  of  ^Montgomery.  .\la.. 
upon  the  recommendation  of  the  City  En- 
gineer, has  decided  to  refit  the  artesian  wells 
of  the  municipal  waterworks  system  with 
Baker  air  lifts,  to  be  purchased  from  the 
Hudson  Engineering  Co.  The  cost  will  be 
about  $3,000. 

Arkansas. 

®The  City  Council  of  Dermott.  .Ark.,  has 
awarded  the  contract  for  enlarging  the  pres- 
ent water  system  to  R.  M.  Galbraith  of  Pine 
Bluff,  .'X.rk.  A  steel  tank  of  100,000  gals, 
capacity  is  to  be  erected,  an  8-in.  well  will 
be  put  down,  and  3.000  ft.  of  water  main  is 
to  be  laid.     Work  will  begin  within  one  week. 

The  City  Council  of  Springdale,  Ark.,  has 
passed  an  ordinance  creating  an  improvement 
district  for  the  i)urpose  of  building  a  water 
works. 

The  Commercial  Club  of  Foreman,  .Vrk.. 
is  agitating  the  sinking  of  a  deep  well  and 
the   installation  of  a   waterworks   system. 

California. 

•|»Bids  will  be  received  until  March  25,  by 
Board  of  Trustees,  Orland,  Calif.,  for  the 
construction  of  a  municipal  water  and  sewer 
system. 

The  citizens  of  Modesto,  Calif.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $80,000  to  reconstruct  the  nuinicipal 
water  system. 

The  Riverside  Land  &  Irrigatins:  Co.  has 
made  a  proposition  to  the  City  Council  of 
Riverside.  Calif.,  whereby  it  proposes  to  fur- 
nish the  town  with  water,  to  lie  pumped  to  a 
reservoir    on    the    summit    ni    the     mountain. 


which  is  .550  ft.  above  the  city.  The  citv  en- 
gineer has  been  instructed  to  investigate  its 
feasibilitv. 

The  Oak  Park  VVater  Co.,  Oak  Park, 
Calif.,  William  Collins,  Supt.,  contemplates 
expending  $14,000  installing  a  concrete  pump 
house. 

Georgia. 

The  City  Officials  of  .\tlanta,  Ga.,  recently 
made  an  inspection  of  the  new  waterworks 
reservoir  and  decided  that  about  15,000  cu. 
yds.  of  earth  are  needed  to  reinforce  the  base 
of  the  dam  on  the  northwest  side.  The  es- 
timated cost  of  the  work  is  $5,000.  Capt.  R. 
'M.  Clayton  is  Chief  Engineer  of  Construc- 
tion. 

The  Water  Commission  of  Macon.  Ga..  has 
retained  Consulting  Engineer  George  W.  Ful- 
ler. 170  Broadway,  New  York  City,  to  review 
and  pass  upon  the  plans  and  specifications  sub- 
mitted by  Designing  and  Constructing  Engi- 
neer Bullock  for  the  contemplated  extension 
of   the  city's  waterworks  system. 

Illinois. 

•J«Pod.s  will  be  received  until  S  p.  m., 
April  8.  bv  Village  of  River  Forest,  111,  for 
constructing  a  reinforced  concrete  reser- 
voir of  150,000  gals!  capacity.  The  over-all 
dimensions  of  the  reservoir  are  72  ft.  by  28 
ft.  by  13  ft.  Plans  may  be  seen  at  the  of- 
fice of  Alvord  &  Burdick,  Hartford  Bldg., 
Chicago,  111.,  Engineers.  ■  J.  E.  Adams  is 
President  of  the  Village  Board.  Official 
advertisement  will  be  found  elsewhere  in 
this  issue. 

®Wm.  Tunny-  of  Joliet.  Ill,,  has  been 
awarded  the  contract  by  the  Board   of  Lo- 


cal   Improvements    of     that    city. A' 
Welch.    .Secv..    for    the    laying   Otji 
main  in   Chicago   St..  at  $2,783.     |is  w 
opened   March  4. 

®Wm.  H.  Cater  Contracting  y 
been  awarded  the  contract  by  n 
Council  of  Berwyn,  111.,  John  Ho- 
Clerk,  for  the  sinking  of  a  16-in;ii 
well  at  the  water  works  for  $4,/l, 
were   opened   March   5. 

Civil   Eifgfneer  Charles  H.  Dun  of  P 
ria,  111.,  is  preparing  plans  for  the.v 
tion  of  a  new  water  works  systerii 
ria    Heights,    111.,    estimated    to    i-l 
000.     The    work    will    include    a    i: 
with  a  capacity  of  $60,000  gals.,  ti  •!.. 
12-in.  wells  40  ft.  deep,  one  triple  pliin 
Dump   8x10,   220    lbs.    of   350   gals  m-.e 
H.   P.   motor,  9,000   ft.,   of   10-in.    > 
pipe.  10,000  ft.,  of  8-in.  cast  iron  p '. 
ft.,  of  6-in.  cast  iron  pipe,  20,000  ftoi  4 
cast  iron  pipe,  75  hydrants,  valves. tc, : 
pump  house.     Contracts  for  this  -'rk  i 
be  let  about  May  15. 

■?The   following    contracts   for  (istri 
ing  water  supply  pipes  have  been  wan 
by  the  Board  of  Local  Improvemits  ' 
cago.  III.     E.  J.  Glackin  is  Secreta  ' 
Board.     Euclid    Ave.,    Simon    Ry:; 
gan  St.,  Ed  Connor;  E.  120th  St.,  ;1 
nor:    Bennett   Ave.,   Mai   Murphy:', 
coin    St.,    ]\IaI    Murphy;    MacFarU;  .V 
Mai   Murphy;   Princeton   Ave.,  Ed  ^onn 
S.    Winchester   Ave.,    Mai    Murph 
Ave..  Simon  Ryan. 

©Following  contracts  were  awa-di  ! 
City  Council  of  Tampico,  111.,  for  tli^i' 
tion   of   a    waterworks   svstem :     Gasii. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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limp  $345,  to  Fairbanks  &  iMorse 
ico  111.:  hydrants  $2--'..>0  each. 
.  each,  6-in.  valves  $ll..'i0  each,  4- 
7  each,  valve  boxes  $4  each,  to 
fg   Co.,  Chicago,  111.;   steel   tank 

0  ft  to  bottom  of  tank  and    108 
'675,  to  Chicago   Bridge   &   Iron 

''id  8-in.  water  pipe  $24.2.5  per  ton, 
'■  25.75  per  ton-  special  castings 
lilb,  to  U.  S.  Cast  Iron  Pipe  & 
C  :  belt  lO-in  $1.20  per  ft.,  to  C.  .■\. 
fiicago;  wrought  iron  pipe  for 
111  fittings,  to  Geo.  B.  I,inibcrt  & 
en.    Arthur  M.   Morgan,   Qiicago, 

•1  ille.  111..  City  Council  has  passed 
ae  granting  the  Belleville  Deep 
ilj  Co.  a  franchise  to  connect  its 
tjthose  of  the  East  St.  Louis  and 
"    Water   Co.,   on    East   State   St., 

I  lis  and  furnish  Mississippi  River 
-■-'i-ville. 

ncil  of  Quincy,  111.,  has  em- 
r'.  Jennings.  Chemist.  Chicago, 
v  ungate  and  report  on  the  condi- 
invater  furnished  by  the  city  water 
Its  thought  the  plant  will  have  to 
>     a  cost  of  about  $1.50,000. 

Iowa. 

n'  received  until  7 :.'!()  p.  ni.. 
;  ,  Donnellson.  la.,  for  the  follow- 
II.  of  8-in..  1,1-30  lin.  ft.  of  6-in., 
(\  l-in.  cast  iron  pipe ;  15  hydrants : 
L  eel  tank.  A  check  for  $-500  must 
■<j  the  tank  and  for  10  per  cent  of 
iJiid  on  the  balance.  Hall  &  .^dams, 
Ii  la,,   are   Engineers. 

Kansas. 

nuiiissioner    James    .\.    Cable    of 
r  .    Kan.,   has    issued    a    statement 

I I  an  additional  basin  that  would 
)(  .md  an  additional   high   pressure 

lie  rebuilding  of  the  low-  pressure 
^t  of  $70,000  should  be  pro- 
loe.     Bonds   will   probably   be 

Kentucky. 

I  Council  of  Murray,  Ky.,  has  sold 

i  sum  of  $25,000  for  the  construc- 

aterworks  system  to  W.  E.   Cov- 

i|Paducah,    Ky.      The    construction 

1  be  let  within  a   few  weeks, 
■ner  Leonard    Bauer  of   Newport, 
-  .1   the   City   Commission    to   in- 

rks  in  Newport  similar  to  the 
in  Maysville. 
Maine. 
.....  ^f  Eliot.  Me.,  on  March  11 
jke  a  contract  with  the  tow-n  of 
furnish  the  town  water  at  $1,000 
r  20  years.     Joseph  H.  Dixor    is 


Massachusetts. 

fl  d    of    Water     Commissioners 


of 


n.  Mass.,  plans  to  lay  4,(i00  ft.  of 

n  Bridge  road  the  coming  season, 

^ear   North   Main   St.,   in   Florence 

ring  past  the  .\!lcn  &  .A.bbott  farm; 

'  ft.  of  Ci-'m.  pipe  ill   Oak  and 

.■nee,   and   2.300    ft.    of    lO-in. 

•  iple  St..  Florence.     From  $1-5,- 

'  ill  be  expended  in  new  w-ork. 

-.  :;ney  is  President  of  the  Board. 

tract    for    furnishing    300    water 

:fl  he  wafer  department  of  Everett. 

which   bids   were    asked    by   the 

^'ublic  Works  until  March  8,  has 

let. 


Consulting  F.n:.;un.or-  Hiram  Phillips, 
Ihird  Natir.n.-.i  lUuik  l;!d..;  .  St.  Louis,  Mo., 
on  .\Iarch  1  «a.~  ;;i.p,.uue.l  leceiver  .jf  the 
Nevada  Water.  Li.^hi  X:  Triutii.n  Co,  of 
Nevada.  Mf..  Jn.L..-  I.  |.:rli..  .-.^U)  .\shland 
Block.   Chicaeio.    III.   is   priiioipal   owner. 

.■\.  permit  to  build  a  c..a.jiilaiing  plant  al 
the  foot  of  Dorcas  St.  was  i-.>ued  u>  the 
.Vnheuscr-B'.isch  Brewing  A.-s.iciati.  .n.  The 
plant  is  one  of  a  group  which  will  make  up 
the  private  water  system  of  the  brewing 
concern.  The  capacitv  of  the  plant  will  be 
6,000,000  gallons  of  water  a  day.  The 
water  will  he  used  for  the  inaiuifacture  of 
ice,  and  for  refrigeration  of  railroad  ship- 
ments, but  will  not  .cupjilv  the  brewery. 
The  reservoir  will  liavo  a  diameter  of  150 
feet  and  a  capacity  of  4.0<X).()(K)  gallons.  It 
will  cost  $'.S0.tXX1.  and  will  be  built  by  the 
Fruin-Colnon  Construction  Conipanv.  The 
contract  for  the  filter  plant  has  been  award- 
ed the  Kellcrman  Construction  Co.  .Mum 
and  lime  will  be  use  in  the  coagulating 
process,  instead  of  iron  and  lime,  as  at  the 
city  purification  plant. 

Montana. 
•{•Bids  will  be  received  until  March  2.5,  by 
the  City  of  Great  F.dls.  Mont.,  for  pipe  and 
materials  for  the  construction  of  a  12-in. 
water  main  from  Second  St.  to  21st  St..  start- 
ing at  Second  .St.  and  extending  east  on 
Third  .\ve.  south  to  Sixth  St..  thence  north 
on  Sixth  St.  to  Fourth  ..\ve.  north,  thence  east 
on  Fourth  Ave.  to  21st  St.;  also  the  comple- 
tion of  the  8-in.  supporting  line  on  21st  St. 
from  Fourth  .\ve.  north  to  F.igiitb  .\ve.  north, 
including  about  3.58  tons  of  12-in.  cast  iron 
pipe,  class  "C."  24  tons  of  S'-in.  cast  iron  pipe. 
class  "B."  12  12-in.  gate  valves;  two  12x12 
crosses. 

Nebraska. 

®Thc  Anderson-Friedman  Construction 
Co.,  of  Omaha,  Neb.,  has  been  awarded  the 
contract  for  the  construction  of  a  building 
for  the  liltration  plant  at  b'ort  Omaha,  for 
which  bids  were  asked  by  the  Quarter- 
master until  Feb.  IS,  at  $1,957.  The  Nor- 
wood Engineerin.g  Co..  of  Florence.  Mass., 
secured  the  contract  for  the  installation  of 
the  filter  system  at  $2,950. 

New   Mexico. 

The  city  of  Raton,  N.  Mex.,  on  April  2 
will  vote  on  the  issuance  of  bonds  in  the 
suin  of  $400,000  for  the  purpose  of  purchas- 
ing and  extending  the  present  water  system 
or  to  construct  a  new  system.  Hiram  Phil- 
lips, Third  National  Bank  Bldg.,  St.  Louis, 
Mo.,  is  Engineer. 

New  York. 

•{•Bids  will  be  received  luitii  11  a.  iii._. 
April  2.  by  Board  of  Water  Supply,  165 
Broadway,  New  York.  N.  Y..  for  the  con- 
struction of  the  Wallkill  Blowoff.  including 
about  7.O00  ft.  of  concrete  conduit.  7  ft. 
inside  diameter,  about  80  ft.  of  cut  and 
cover  aqueduct,  a  blow-off  chamber  and 
necessary  castings  for  valve  and  aqueduct. 
The    work    is    located    \'a    miles    northeast 


Both  &  Weston,  3.55  Fulton  St..  Jamaica.  N. 
Y.;  (4)  R.  G.  Breckenridge  &  Co..  23  Walnut 
.Ave.,  Rockvillc  Centre  (L.  Li,  N.  Y.;  (5'» 
Clancy  &  Van  .\lst,  401  Broadway.  Long 
Island  City,  N.  Y. ;  («)  The  Hicks-Jiohnson 
Construction  Co.,  150  Jackson  .Ave..  Long 
Island  Citv.  N.  Y. ;  (7)  A.  .\L  Harper.  Inc.. 
5i;  Second  St.,  Newburgh.  N.  Y. :  i8i  Charles 
Ippolito,  83  Cone  St..  Or.ange,  N.  J.;  (!»)  L. 
B.  Jacobs,  Newark,  Del.;  (loi  Henry  E.  Fox, 
81  E.  125th  St..  New  York  City;  (.U)  Cooper 
&  Evans  Co.,  220  Broadwav,  New  York  City; 
®Bids  were  received  by  E.  B.  Talbot.  Clerk 
of  the  Boanl  of  Water  Commissioners.  Coni- 
wall-on-IIud.son,  N.  Y.,  on  Feb  27.  from  14 
lirms  for  constructing  a  storage  reservoir  for 
the  village.  The  contract  has  lieen  awarded 
.A.  M.  Harper  of  Newburgh,  N.  Y.  on  the  fol- 
lowing itemizeil  bid  : 

ir.,000  ru.    ,vils.    e.veii 5 

t2"i  cii.    yds.    concrete 

l.li.O  eii.   >•(!».   rul)blc  masonry 

Id  aercs  cleailnB  nntl  griiblilni; 

It)  eu.    yds.    elay   puddle... 

S4  8(|.    yds.    sollliiK   and   seeding.... 

'.'.TOO  .s(|.    yds.    stone   pitvliiK 

Kurnlsh  and  plai-c  120  Ini.  ft.  16-ln.  c.  1. 
|)lpe  an<I   :^ato  valve 


O.il.', 

lO.OO 

3.50 

aoo.oii 

.30 

l.flo 
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Michigan. 

.■ns  of  Grand  Haven,  Mich.,  have 
_^ssuance  of  bonds  in  the  sum  of 
f^  the  installation   of  a   waterworks 

Missouri. 

'  5e  of  Delegates  of  St.  Louis,  Mo., 
>  |.  a  resolution  asking  Water  Com- 
r ..  E.  Wall  to  draw  plans  for  sufB- 
'ves    to    prevent    a    possible    water 


and  southwest  respectively  of  Gardiner  and 
New^  Hurley  Stations  on  the  Wallkill  Val- 
ley R.  R.,  cMster  County.  N.  Y.  J.  P.  Mor- 
rissey  is  Secretary. 

9K.  F.  Kitson,  40  Exchange  PL,  New 
York  Citv,  has  beeir awarded  the  contract 
for  the  nriaking  of  extensions  to  the  water 
distributing  system  at  West  Point,  N-  Y., 
for  which  bids  were  received  on  March  12 
by  Maj.  B.  T.  Clayton.  Quartermaster, 
West  Point,  at  $5,251.  plus  necessary  rock 
excavation  at  $3.75  per  cu.  yd. 

©Following  bids  were  received  Feb.  15  by 
the  Commissioners  of  the  Manhasset-Lakc- 
ville  Water  District,  M.mhasset  (L.  I.),  N.  Y., 
for  the  construction  of  a  system  of  water- 
works, for  which  Johnson  &  Fuller,  150  Nas- 
sau St.,  New  York  City,  are  Engineers;  con- 
tract awarded  on  Feb.  2i) :  (1)  Standing  for 
bid  of  Harrison  Construction  Co.,  &3(  Broad 
St.,  Newark,  N.  J.;  (2)  W.  G.  Fritz,  Dover 
N.     J.,    (awarded     contract)  ;      (3)     Ginord 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently, 


Total     $i;i, 537.00 

A  bill  has  been  introduced  at  .Albany  by 
James  J.  Frawlcy,  Chairman  of  the  Senate 
Finance  Committee,  appropriating  $15,o00  to 
be  expended  under  the  direction  of  the  State 
Commission  in  Lunacy,  .Albany,  in  providing 
an  adequate  water  suply  for  the  Kings  Park 
State  Hosnital  on  Long  slland. 

Plans  are  being  prepared  for  the  installa- 
tion of  a  waterworks  system  in  Sodus,  N.  Y., 
at  an  estimated  cost  of  $:W,0(in,  The  Town 
Board  is  in  charge. 

E.xtensions  are  planned  for  the  w;itcrworks 
system  of  Oneida,  N.  Y.,  at  an  estimated  cost 
of  $G,500.  Plans  arc  also  being  prepared  for 
the  installation  of  a  water  softening  plant 
which  will  cost  approximately  $25,niMi.  A  spe- 
cial election  will  probably  be  called  t"  v.ie  ..n 
appropriation    for  the  improvement. 

Ohio. 

®The  White  Sulphur  Construction  Co.. 
White  Sulphur.  O..  has  been  awarded  the 
contract  by  the  Delaware  County  Commis- 
sioners, Delaware.  C)..  for  the  ciuistruction 
of  the  Felkner  road  in  Scioto  Township, 
1.02  miles  in  length  at  $2,295.  Bids  were 
opened   March   9. 

©Thomson  Meter  Co..  100-110  Bridge  St.. 
Brooklyn,  N.  V..  has  beer,  '  awarded  the 
contract  by  the  Department  of  Public  Serv- 
ice of  Cleveland,  O.,  Thos.  J.  Clifford.  Con- 
tract Clerk,  for  furnishing  H.  l'.>.  2.  3  and 
4-in.  disc  water  meters  for  the  Cleveland 
water  department  at  $39,000.  The  contract 
prices  are:  S^-in.,  $6.10;  l'<-in..  $25;  2-in., 
.$40;  3-in.,  $70,  and  4-in.,  $140.  Bids  were 
opened  February  27  and  the  contract 
awarded  March   15. 

Oklahoma. 

The  city  of  .Ardmore,  Okla..  contemplates 
improving  its  waterworks  system  at  a  cost 
of  $50,000.  The  improvements  will  con- 
sist of  the  installation  of  two  1.5ii-h.p.  duplex 
pumps,  with  a  combined  daily  capacity  of 
2,000,000  gals.;  also  two  1.50-h.p.  steam  boilers 
and  a  14-ft.  dam  across  Caddo  Creek 

Hiram  Phillips,  Third  National  Bank 
Bldg..  St.  Louis,  Mo.,  J.  W.  Billing-  ..f  Hous- 
ton, Tex.,  and  John  W.  Alvord  of  Chi- 
cago, III.,  are  now  engaged  on  a  report  on 
plans  for  providing  a  larger  water  supply 
for  the  city  of  Oklahoma  City.  Okla.  It 
will  probably  be  about  four  months  before 
the  report  is  submitted.  Plans  are  being 
submitted  that  will  cost  approximately 
$1,500,000. 

The  city  of  Stillwater,  Okla.,  will  soon 
make  extensions  to  the  water  works  sys- 
tem, and  as  an  additional  source  of  water 
supply  will  sink  a  large  open  caisson  well. 
Plans  and  specifications  arc  being  firepared 
by  The  Benham  Engineering  Co..  Consult- 
ing &  Supervisin,g  Engince."S.  812-14  .Amer- 
ican National  Bank  Building.  Oklahoma 
City,  Okla.     City  will  also  do  some  paving 
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in  the  business  district  and  bids  will  prob- 
ably be  received  about   May   1. 

The  city  of  Hennessey,  Okla..  will  prob- 
ably let  contracts  about  April  1  for  the 
making  of  extensions  to  the  waterworks 
system  at  an  estimated  cost  of  $10,000.  The 
work  will  include  the  construction  of  a 
reservoir  and  750  ft.  of  mains  and  the  ex- 
tension of  the  plant  system.  R.  W.  Nylie 
is  President  of  the  Board  of  Trustees,  in 
charge   of   the   work. 

Oregon. 

Civil  Engineer  R.  A.  Emmitt  of  Klamath 
Falls,  Ore.,  has  made  a  proposition  to  the 
City  Council  of  that  city,  whereby  he  offers 
to  install  a  water  system  and  furnish  the 
city  with  pure  water  at  a  cost  not  to  e.xcecd 
$135,000. 

Pennsylvania. 

The  Borough  Council  of  Phoenixville  Pa., 
has  adopted  a  renort  favoring  the  construc- 
tion of  a  3,000.000-gal.  mechanical  filtration 
plant  in  accordance  with  plans  which  have 
been  approved  by  the  State  Health  Commis- 
sioner. 

Director  of  Public  Works  Joseph  G.  Arm- 
strong of  Pittsburg,  Pa.,  proposes  to  begin 
actual  work  early  in  April  on  the  extensive 
plans  made  by  the  Public  Works  Department 
for  providing  filtered  water  for  the  north  side. 

South  Carolina. 

The  City  Council,  Public  Works  Commis- 
sion and  the  Sewerage  Commission  of  Rock 
Hill,  S.  C,  have  adopted  a  report  of  Consult- 
ing Engineer  Thomas  W.  Cothran  of  that 
city  to  go  to  the  Catawba  River  for  a  per- 
manent water  supply  for  the  city  of  Rock  Hill. 
The  new  water  supply  will  cost  about 
$50,000. 

The  Waterworks  Department  of  Columbia, 
S.  C.,  will  immediately  take  up  all  old  water 
mains  on  Laurel  St.  to  Washington  St.,  on 
Sumter  St.,  and  one  block  on  Taylor  St., 
from  Sumter  St.  to  Main  St..  and  relay  with 
new  ones,  to  orovide  for  the  proposed  new 
pavement.  \\'.  F.  Stieglitz  is  Superintendent  of 
the  water  department. 

South  Dakota. 

The  citizens  of  Bowdle,  S.  Dak.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  Slo.OOO  for  the  installation  of  a 
waterworks    system. 

The  citizens  of  Lake  Preston,  S.  Dak.,  will 
vote  March  27  on  the  proposition  to  issue 
bonds  in  the  sum  of  $5,000  for  the  extension 
and  improvement  of  the  municipal  waterworks 
system. 

The  Missouri  Valley  Engineering  Co., 
Mitchell,  S.  Dak.,  is  preparing  plans  for  the 
construction  of  a  water  works  system  in 
McGchee.  Ark  Plans  will  be  completed 
and    bids   asked   in    the   near   future. 

Tennessee. 

®The  Board  of  Public  Works  of  Nashville, 
Tenn.,  has  awarded  the  contract  for  supply- 
ing the  city  with  sulphate  of  alumina  for  puri- 
fication of  the  water  during  the  next  year  to 


the  General  Chemical  Co.  of  Chicago.     About 
L'l  car  loads  will  be  required  for  the  year,  the 
price  being  about  $13,0(J(i. 
Texas. 

\\'.  L.  Rockwell,  engineer  in.  Texas  for  the 
irrigation  department  of  the  United  States. 
is  making  tests  of  the  soils  of  Tule  Lake  near 
the  city  of  Corpus  Christi,  Tex.  If  the  tests 
show  the  imperviousness  of  the  bottom  of  the 
lake  plans  will  at  once  begin  for  the  build- 
ing of  dykes  and  for  the  impounding  of  storm 
water  sufficient  to  supply  the  city  with  an 
abundance  of  water,  and  at  the  same  time 
irrigate  more  than  5,000  acres  of  agricultural 
land. 

A  waterworks  company  has  been  organized 
in  Forest  Hill,  a  suburb  of  Fort  Worth,  Tex., 
with  a  capital  stock  of  $10,000  for  the  purpose 
of  installing  a  water  system.  E.  R.  Swinney 
is  President  and  L.  C.  Collier  is  Secretary- 
Treasurer.  The  contract  for  the  sinking  of 
the  well  f)as  already  been  let. 

The  Guhter  Water  Supply  Co..  of  Gunter. 
Grayson  Qounty,  Tex.,  has  been  incorporated 
witli  a  capital  stock  of  $5,175.  The  incor- 
porators are:  J.  D.  Bowen,  H.  J.  Barnes, 
W.  J.  Wall  and  others. 

The  City  Council  of  Huntsville,  Tex.,  has 
decided  to  install  an  electric  pump  and  neces- 
sary apparatus  to  better  fire  protection  for 
the  Sam  Houston  Normal  institute  and  that 
part  of  town  adjacent. 

Washington. 

®The  Kahn  Co..  of  Seattle,  Wash.,  has  been 
awarded  the  contract  for  making  improve- 
ments to  the  waterworks  svstem  at  Shelton, 
Wash.,  at  $4,.300. 

Commissioner  Hamilton  F.  Gronen  of  the 
department  of  light  and  water,  city  of  Ta- 
coma.  Wash.,  has  called  to  the  attention  of 
the  City  Council  the  necessity  of  laying  cast 
iron  water  mains  under  the  South  End  Sts.. 
at  an  estimated  cost  of  $30,000. 

Engineer  J.  C.  Ralston  of  Spokane,  Wash., 
has  submitted  his  report  to  the  Water  Rate 
Commission  of  Sandpoint,  Ida.,  relative  'o 
an.  appraisement  of  the  system  of  the  Sand- 
point  Water  &  Light  Co. 

Wisconsin. 

•I«Bids  will  be  received  until  10:30  a.  m., 
March  23,  by  Department  of  Public  Works, 
H.  E.  Briggs.  Commissioner,  Milwaukee,  Wis. 
for  carting  water  pipe,  hydrants  and  special 
castings  as  may  be  required  bv  the  water 
department. 

^Bids  will  be  received  until  10 :30  a.  m., 
March  23,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  about  1,000 
tons  of  G-in.  class  "C"  cast  iron  water^ipe ; 
also  for  200  tons  of  12-in.  and  300  tons  of 
16-in.   Class   "C"   cast  iron   water  pipe. 

^Bids  will  be  received  until  10:30  a.  m.. 
March  23,  by  Department  of  Public  Works, 
H.  E.  Briggs,  Commissioner,  Milwaukee.  Wis., 
for  furnishing  the  water  department  2O0  fire 
hydrants  of  the  Single  Valve  Mathews  or  Im- 
proved   Stowell   pattern. 


0.  i; 


•f'Bids   will   be   received   until  Im 
March   23,   by   Department  of  Puh  \v  ? 
H.  E.  Briggs,  Commissioner,  MiUva!^- 
for    furnishing   the   Water  Departilm 
2/4-in.  corporation  stop  cocks. 

•J-Bids   will   be   received  until  Iiq  . 
March   23,   by   Department  of  Put  \v'  ? 
Milwaukee,    Wis.,    for    furnishing  le  ,° , 
department,  100  tons  of  special  caih.s  i 
sisting  of  3  ways,  4  ways,  curves.ltc 'frn! 
3    to    16    ins.    diameter,    for  class  f'',,™! 
pipe,  according  to  the  American  \\'i,  •■' 
association's    standard    specification  fn- 
iron  water  pipe  and  special  castim  ad™* 
May  12,  1908.  ]  '"'"'^ 

The  Wisconsin  State  Railroad  Chmissjc 
Madison,  will  fix  a  just  compenson  to 
paid  the  Racine  Water  Co.  by  the  j-  of  p 
cine  for  its  plant  on  April  1.  l 

Nothing  definite  can  be  knowr;s  ir.  i 
installation    of    a    water    works  -st 
Horicon.  \Vis.,  until  after  April  ai, 
sibly    not   at    that    time.     J.    Ed  k 
City  Clerk. 

Wyoming. 

Detailed  plans  have  been  comp;e 
water   works   system  for  the  cit'of 
Wyo..    by    Consulting    Engineers3i; 
McDonnell,    Scarritt     Bldg.,   Ka:is   0 
Mo.     A  bond   election  has  been  iHpi) 
April    16   for  $65,000  for  the  imiov 

®H.  E.  Holdredge  of  Tlir 
Wyo..  has  been  awarded  the  c  tr 
the  Town  Council  of  that  place,  . 
Clerk,  for  the  construction  and  x 
of  the  water  system.  The  contr:  : 
$3,685.     Bids   were   opened  Marc^i 

Canada. 

®The   contract   for  the  construcia 
concrete    reservoir   to   be   built  at  .ai 
B.   C,   has  been  awarded  to  the  CE 
Construction  Co.,  Crary  Bldg.,  Sea;, 
at    $:32,7.30.      Other     bidders    were' 
Williams,   Stitt  &  Mathieson.  $41,4: 
Contracting  Co.,  $36,687;  H.  P.  Con 
$41,631;    El   Oso   Paving  Co.,  $42,1 
son   &    Co.,   $42,135;   Robt.   McLea  j 
R.    H.    Travers,    $42,454   and   W.  . 
$30,997. 

®The     Cit}'     Commissioners 
Albert,    Sask..    have    awarded   th  c 
for   furnishing  27.000  tin.   ft.,  of ), 
6-in.    cast   iron    pipe   to   the  Natiai  1 
Works,    Ltd..  Toronto,   Ont.,  at  ,-3.40 
ton.     Bids    were    opened    March  I. 

The   Waterworks   Board   of  Niara  F 
Ont.,   has   adopted   a   resolution   di  t' 
city  engineer  and  city  solicitor  to  lit 
Government  for  permission  to  sink  nt.. 
nel  and  wheelpit,  and,  in  fact,  to  oitruci 
entirely  new  waterworks  plant. 

The"  ratepayers   of   Port   StanleyO 
March   Unvoted  a  by-law  to  expc 
on  a  waterworks   system. 

Consulting    Engineer    H.    G.    Htjl- 
Syracuse,   N.   Y.,   has   approved  thp! 
th'e  city  of  Berlin,  Ont.,  for  the  pro: 
tensions   to  the  waterworks,  entail 
penditure   of  $100,000. 


SEWERAGE    AND     GARBAGE     DISPOS/L 


Arkansas. 

®Williams,  Hays  &•  Payne,  of  Fort  Smith, 
Ark.,  have  been  awarded  the  contract  by  the 
city  of  Fort  Smith.  Roy  M.  Johnson,  Secre- 
tary, for  the  construction  of  certain  storm 
water  sewers  or  underdrainage  for  Garrison 
Ave.,  at  $12,845.     Bids  were  opened  March  4. 

Plans  are  being  prepared  by  the  Missouri 
Valley  Engineering  Co.,  Mitchell.  .S.  Dak., 
for  the  installation  of  a  sewer  system  in  Mc- 
Gchee, Ark.  Bids  will  be  asked  immediately 
upon   the  completion   of  the  plans. 

California. 

•{•Bids  will  be  received  until  March  25,  by 
Board    of    Trustees,    Orland,    Calif.,    for    the 


construction  of  a  municipal  sewer  and  water 
system. 

•J«Bids  will  be  received  until  March  28,  by 
City  Clerk,  Anaheim,  Calif.,  for  Section  1,  of 
the  Outfall  sewer. 

Plans  and  specifications  for  a  gravity  sewer 
to  carry  off  sewage  from  the  county  hospital 
have  been  submitted  to  the  Board  of  Super- 
visors, Sacramento,  Calif.,  by  County  Survey- 
or Frank  C.  Miller. 

The  City  Council  of  Oakland,  Calif.,  is  re- 
advertising  for  bids  for  the  construction  of 
sewers  in  Districts  Nos.  1,  2  and  3,  owing  to 
an  irregularity  in  the  proceedings. 

The  Board  of  Public  Works  of  Los  An- 
geles,   Calif.,    has    recommended    to    the    City 


Council  that  Maple  Ave.,  from  S 
to  Washington  St.,  be  sewered  befo 
ceedings  are  started  to  pave  the  a 

The  City  Engineers  of  Pasaderi 
bra  and  South  Pasadena,  Calif.,  re. 
a  meeting  in  the  last  named  city  ft 
pose  of  arranging  for  the  maki 
liminary  survey  for  the  proposi 
sewer,  projected  to  answer  the  ne^ 
San  Gabriel  valley  cities,  S.  J.  V 
is  City  Engineer  of  Pasadena. 

It  is  reported  the  Trustees  of  C( 
have  retained  Consulting  Engineer! 
&  Whitman,  Sacramento,  to  prepare 
specifications  for  the  installation  c 
system. 


tlie 
mil- 


Ihol 


ax  ! 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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leel  for  the  city  of  Bakerslield   Calif.,  Indiana 

J    ncen    A.   K.    Warren   and    L.    B.  j.d:j„        ,i    i 

>le  submitted   their   report   to   the  M^i^'^t   c'i  v     I  l,'^' •:^^^"^''''   Apnl    2    by 

Is  on  the  mstallation  of  a  sewer  -„,i  "^;',"   p,  '^-.i^t'   ""  '"'  ".^''-•-■^"ry   labor 

f,ollows-     "Estimating  the  cost  of  ?."l"'f"!?'  /•''^.  ''■^'   ""^traction   of    10  and 

'^d  system  on   the   use   of   vitrified  pk     Fn^ln'^r'   ^?>'    '^^''- ■    l''    ^'-    ^'''"    '^ 

^;e''thro„ghout,   except   the   42-in.  ,^'^^0.?'^?"^^; ,     '^''^  '"'^  '"  "-  -"'^  -  -"- 
.clnust  be  rem  forced   concrete:  ®^,,^    Vincennes    Sencr     \s.ociition     Vin 

?f , Sr^g"",f>rnh?,'Je.'"ex'^c'^]i?i'o^;;  v-nes.  Ind..  has  awarded  the  c^^^rTio)  the 

ling  •.■■••••. ^,^-Jii  'nstallation   01   the   sewer  system  of  that   citv 

d  -m.  lines   mcludmg  same...  110,o6.  to  Sheets  &  Co..  of  TitTan.  O.     Work  will  be 

„fn  se"ptic  tank ! ! !  i ! ! ! ! ! !  i ! ! ! !      liooo  ,^'^"".'  i"">>cdiately.    C.  C.  Wmklor  is  a  mem- 

"-        *^  her  ot  the  .Association. 

I   ' •, !"]l?Ji-  ®John  L.  Xcwman.  of  F.v;iiis\illc    lad     has 

went  for  general  expenses $  21.«.j  !,„_,,      „,,.„_,i    ,     ,,,  »    ■-^.l■l^^Mll..   iiiu.,   ii.is 

le^eiii  iu>  s<:  1- neen     a\\ar<lLil     tiic    contract   hv    the   city   of 

d':al $231, S2G  Boonville,    Ind.,    W.    Schafor,    Clerk,    for    the 

)r<l  Concrete   System. — Estimate   of  construction   of   a   main   sewer   and   branches 

th  proposed  system  based  on  the  use  of    brick    and    tile.     The     contract    price    is 

fo'd  concrete    pipe    for   the   30,   36  $.")4.764.    Bids  were  opened  March  12. 
n.  iameters:  The    city    of    JetTcrsonvillc.    Ind.,    it    is    rc- 

u  er  30  in.,  as  in  above  esti-  ported,  will  shortly  grant  a  franchise  to  James 

•,n.-;ii.Vmeiers:''inVu.dins*--'  ''  P;   Goodrich,   Jesse   T.   Moorman   and   others, 

.lations  and  backfill....     76.660  ""o  are  collected  with  the  JetTcrsonvillc  Wa- 

i.s  before. 6.340  ter,  Light  &  Bower  Co.,  to  install  a  sewerage 

ai  a  septic  tank •       '■""'^  svstem  at  an  estimated  cost  of  $100,000.     The 

$176. S4.)  f^'ty  's  to  have  the  privile.se  of  purchasing  the 

nnr  general  expenses J  17, 68,^  system  within  2-')  years. 

,    . ,  limlio  ^'"^  Board  of  Public  Works  of  South  Bend 

.'■■■. Ind.,   has  taken  steps  toward   the  building  of 

Illinois.  two  trunk  sewers  on  Ford  and  on  Sample  Sts., 

11   be   received    until    9:15   a.    m..  "'  t'le  southwestern  part  of  the  city. 

0.V  Board  of  Local  Improvements,  ,  Lharles    Brossman,     Consulting     Engineer, 

'     for  the  construction  of  a  sew-  I'ld'anapolis.    Ind.,  has   been    retained   by   the 

from   North   Cherrv   St    to  "oara   ot    County  Commissioners   ot    ALarion 

...v'St.     Tlie  work  will'  include  County,   Jndianapolis.    to    prepare    plans    and 

«■    1,'390  lin.    ft.   of    12-in.   vitrified  ?Pccihcations    and    superintend    the    work    of 

e:   D.  B.  Swanson  is  a  member  of  '"stalling   a    sewage    disposal    plant    at    the 

.J  Marion    County    Hospital    tor    the    Incurable 

,  .  .      ,        .,  „  .>r      ,  Insane  at  Julietta. 

\1  be  received  until  9  a.  m.,  March  ^ 

lo'I  of  Local  Improvements,   Gales-  lOwa. 

.,  5r  the  construction  of  a   vitrified  ^Bids  will  be  received  until  8  p.  m.,  March 

serin  Henderson  St.,  North  Hen-  21,    by    Otto    P.    Geiger,    Citv   Recorder,    Du- 

;t.  vVest  North  St.,  Haw-kinson  .\ve..  buque,  la.,  lor  the  construction  of  an  8-in.  tile 

e  vc.,  and  Olive  St.     D.   B.    Swan-  pipe   sanitary   sewer   in   Queen   St.,    from   the 

i:  man  of  the  Board.  jiresent   manhole   in    Queen    St.    northerly   in 

B  Zurtis,  of    Joliet,    III.,    has     been  Queen   St.   to  a  point  opposite  the  center  of 

It  contract  bv  the  Board  of  Local  Lot  46A,  Stafford's  .Add.,  in  accordance  witli 

nts  of  that   citv,   Wm.    S.    Welch,  t'le   plans   and   specifications   prepared  by   the 

ir  le  construction  of  sewers  in  Mis-  City  Engineer  and  now  on  tile  in  the  office  of 

\  .  and  Grant  Ave.,  at  $1,637.     Bids  the    City    Recorder.      It   is   estimated   by    the 

•r    March  4  Citv  Engineer  that  it  will  require :  970  lin.  ft. 

'1  ^  heen  prepared  bv  Engineer  J.  A.  ^-'^T^^lt  ^%f  ,^  ■"^■'holef-     ,.,  ^  ^,      . 

.rleston    III.,  for  the  construe-  .,,t     nu"' P  r  '"'"'r'   "p      ^  ?'  "^  }^^'^^ 

.ers  in  Hillsboro,  111.,  estimated  f'-  ^^f  0"°  ^-  Gc.ger  City  Recorder,  Dubuque, 

;,.iW.    The  comract    vill  not  be  let  ^'•'■•.'°'  ""=  construction  ot  an  8-,n..le  pipe 

jj  sanitary  sewer  in  Kniest   St.,   ironi  the  pres- 

,  ''         ,■-....       „  „  ^.  ent  manhole  in  Lincoln  .Ave.  northerly  in  Lin- 

■rneer  L.  D.  Jeffries,  .308  City  Hall,  coin  Ave.  to  Eagle  Point  Ave.,  thence  north- 

■    "■!"  prepare  plans  shortly  tor  the  easterly   in   Eagle    Point   .Ave.   to   Prince    St.. 

;i  of  the  South  Peoria  sewer  system,  thence  northwesterly  in  Prince  St.  to  Sanford 

)    cost  $500,000.    Brick  and  vitrified  gt.  to  the  east  line  of   Saunders  Sub.,  in  ac- 

used.  cordance  with  the  plans  and  specifications  pre- 

'ii  are  the  low  bids  received  by  the  pared  bv  the   City  Engineer  and  now  o"n   file 

f -ocal  Improvements,   Chicago,   111.,  in  the  office  of  the  City  Reporder.     It  is  es- 

s  icting    sewers     in     the     following  timated   by  the  City  Engineer  that  it  will  re- 

idid  Ave.  system.  $9.30,  Geo.  Pon-  quire:   1,850  lin.   ft.  of  8-in.  tile  pipe,  8  man- 

(iter    .Ave.,    $2,407,    Nic.    Mancini ;  holes,  and  1  flush  tank  manhole, 
t  ?975.   Simon   Ryan:    W.    14tli   St.,  The    City    Council    of    Davenport,    la.,    has 

n  lo    Santucci :      Walden     Parkway,  passed    a    resolution    providing    for    the    con- 

5  on   Ryan;      Center    Ave.     system.  struction  of  the  first  portion  of  the  proposed 

C     Mansini :    N.    44th    Ave.,  ^3.704.  intercepting   sewer    for   the   city    river    front. 

I Ity  Co. ;  W.  6.3d  St.  system,  $-32,6.57,  The   sewer    will   extend    from   the     foot     of 

c  il'ty  Co.  Gaines  St.,  along  Brown,  Warren,  Myrtle  and 

■'ineer  Edmund   Main     is     making  to  ^^="''J"^i.'n nn''     '^^^  estimated  cost  of  this 

r  new  outlet  for  the  proposed  sewer  section  is  $.dO,000. 

oheast  End  of  Rockford.  111.     It  is  The  Town   Council -of  Grundy  Center,   la., 

I'  run  the  main  trunk  of  the  svstem  has   decided    to   extend   the   sewer   system   of 

irrison  Ave.  and  w-est  to  the  river,  the  town  a  distance  of  four  blocks. 

:i   Council   of   Collinsville.    111.,    has  ,  The  city  of  Sioux  City   la.,  will  shortly  ask 

c5ewer  District   No.   3,   which   pro-  t'?"',  '".'''  °"  ^^^  '^^"-^  of  sewers  in  Morning 

0  sewer  svstem   in    Collinsville.   to  Side  Ave.,  at  an  estimated  cost  of  ?o,000. 
I.;e  portion  of  the  citv  and  affording  The   City   Council  of   Fort  Dodge,   la.,  has 

riiystem.  '  passed  a  resolution  for  a  sanitary  sewer  which 

^-   Council    of    Princeton.    111.,    has  will  drain   Rot.nd   Prairie  and  the  north  end 

'ordinance  providing  for  the  laying  of  the  cty      The  sewer  xvil   be  o.9  miles  long, 

'.■  of  sewer      This   sewer  will   run  according  to   figures  of  Crty  Engineer  C.   H. 

'[Creek,  between  Church  and  Sher-  Reynolds.    W.  L.  Tang  is  City  Clerk. 
•I)  a  manhole  to  be  located  in  North  The  City  Council  of  Muscatine,  la^  has  or- 

■{  in  a  southerly  direction  to  a  point  dered  the  construction  of  sewers  in  Sub-bew- 

Hh  of  the   north   line   of   lot   9   in  erage  District  No.   1,  of  Mam  Sew^erage  Dis- 

a  ition.     The   estimate   cost   of    the  trict  No.  4.     The  estimated  cost  of  the  work 

13-5.  is  $4,938.     T.  H.  Brennan  is  City  Recorder. 

•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Louisiana. 

The  bonds  recently  issued  by  the  officials  of 
Morgan  City,  La.,  for  the  installation  of  a 
sewer  system,  have  been  sold.  It  is  probable 
that  construction  work  will  begin  within  60 
or  90  days.  X.  .A.  Kramer,  Magnolia,  Miss., 
is  Engineer. 

Maryland. 

Following  bids  were  received  by  the  Board 
of  .Awards  of  Baltimore,  Md.,  on  Sanitary 
Contr.ict  No.  19,  Storm- Water  Drains :  B.  F. 
Sweeten  &  Son,  1500  E.  Madison  St., 
Baltimore,  Md..  $51,285;  James  Ferry  & 
Sons.  Inc.,  Pittsburgh,  Pa.,  Grafton  Sta.. 
$59,406;  The  J.  Connellv  Construction 
Co.,  429  Schofield  Bldg..  Cleveland. 
Ohio.  $59,835;  Rvan  &  Reilly  Co..  612  Union 
Trust  Bldg.,  Baltimore.  Md.,  $01,096;  Galla- 
gher, Bovle  &  .Muller,  120  Law  Bldg..  Balti- 
more. $61,419;  Wm.  McCarthy  &  Co.,  3  Oliver 
St.,  Baltimore,  $()3..*77 ;  The  Whiting-Turner 
Const.   Co.,  Sexton    Bldg..   Baltimore,  $67,896. 

Massachusetts. 

4*Bids  will  be  received  until  2 :30  p.  ni., 
March  25,  by  Metropolitan  Water  and  Sewer- 
age Board,  i  .Ashburton  Place,  Boston,  Mass.. 
for  building  upon  foundations  constructed  by 
the  Commonwealth,  the  superstructure  of  the 
Southern  Extra  High  Service  Pumping  Sta- 
tion in  Hyde  Park.  The  building,  which  is  to 
be  of  red  brick  with  Quincy  granite  and  terra 
cotta  trimmings,  is  to  include  an  engine-room 
64  ft.  X  47  ft.,  a  boiler-room  41  ft.  2  ins.  x  41 
ft.,  and  a  brick  chimney  75  ft.  in  height.  Plans 
for  the  work  m.iy  be  seen,  and  pamphlets  con- 
taining further  information  for  bidders,  forms 
of  proposal,  contract  and  specifications,  can  be 
obtained  at  the  office  of  Dexter  Brackett,  Chief 
Engineer  of  Water  Works.  1  .Ashburton  Place. 

The  City  Council  of  Boston,  Mass..  on 
March  11,  passed  a  loan  order  appropriating 
$400,000  for  sewerage  works  within  the  wa- 
tershed of  the  Charles  River  Basin. 

Michigan. 

The  Board  of  Public  Works  of  Grand  Rap- 
ids, Mich.,  has  approved  the  plans  and  specifi- 
cations for  the  east  side  trunk  sewer  pumping 
station. 

Minnesota. 

®The  Pastoret-Lawrence  Co..  of  Duluth, 
Minn.,  has  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  St.  Paul, 
Min.,  for  the  construction  of.  the  Thomas- 
Van  Buren  sewer  system  at  $34,480.  Other 
contracts  awarded  by  the  Board  were  Snel- 
ling-Edmund  server  svstem.  Gilbert  W.  Hag- 
gart  of  Fargo,  N.  Dak.,  at  $.39,000;  St.  An- 
thony Ave.  sewer.  Eraser  &  Danforth  of 
Rochester,  Minn.,  $14,000. 

The  city  of  Stillwater,  Alinn.,  Lewis  W. 
Clarke,  City  Engineer,  rejected  all  bids  re- 
ceived on  the  North  Hill  outlet  sewer,  for 
which  bids  were  received  on  March  5. 

The  City  Council  Committee  on  Sewers  of 
Minneapolis,  Minn.,  will  have  available  for 
trunk  sewer  construction  $200,000,  and  for 
laterals  $450,000.  Petitions  for  laterals  have 
alreadv  been  received  that  will  cost  approx- 
imately $3.53,000,  and  trunk  lines  of  $245,000. 
Preliminary  lists  of  petitions  for  sewers  in 
the  different  wards  reach  the  following  totals: 

Estimated  To  he  City's 

Ward —                     cost.  assessed.  share. 

First    i          13  t     8,717  $     6.807 

Second    40,235  2,507.  37.728 

Third  100,867  42.813  33,055 

Fourth    -    77,943  2.92S  75.015 

Fifth    ..., 114,830  5.944  103,386 

Sixth    8,153  2,093  6,060 

Seventh    80.509  19.149  61,350 

Eighth 2.260  1,S21  439 

Ninth     63.167  34,151  29,016 

Tenth    203,160  72.609  130,551 

Eleventh    26,005  14,676  12,329 

Twelfth    SS.157  62,944  23,825 

Thirteenth    51.347  35,363  15,984 

Total    »86.'i.667         J2S6.915         $335,545 

Engineer  J.  E.  Carroll  of  Crookston,  Minn., 
has  prepared  an  estimate  of  the  cost  of  in- 
stalling a  sewer  system  and  waterworks  in 
Red  Lake  Falls,  Minn.  The  citizens  will 
shortly  be  asked  to  vote  on  the  proposition 
to  bond  the  town    for  the   improvements. 

let  recently. 


58 


ENGINEERING     &     CONTRACTING 


\"ul.  XXXVII, 


No.  12. 


Missouri. 

•J-Bids  will  1)0  received  until  April  4.  l)y 
California.  Mo.,  for  the  construction  of  about 
3  miles  of  sewer  laterals  and  outlet  sewer  and 
three  septic  tanks.  Burns  &  McDonnell,  Scar- 
ritt  Bldg..  Kan^as  City.  Mo,,  are  Engineers. 

®The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  contract  to  the  Olseu- 
Schmidt  Construction  Co..  for  the  building 
of  the  .'^outh  Park  sanitary  sewer  at  $14,338. 
Vitrified   pipe   will   be  used. 

®W.  W.  Cook  &  Son.  of  Junction  City, 
Kans..  liave  been  awarded  the  contract  by  the 
City  .C'luncil  of  Union,  Mo..  Cieo.  H.  Voss- 
brink.  City  Clerk,  for  the  installation  of  a 
.sanitar\  sewer  systeiu  at  $8,211.  The  work 
includes  the  following  quantities:  1.9()'2  ft.  of 
12-in.  vit.  sewer  pipe,  3,856  ft.  of  10-in.  vit. 
sewer  pipe.  11,098  ft.  of  8-in.  vit.  sewer  pipe. 
(i.272   ft.   of  il-in.   vit.   sewer  pipe,  54   10.x6-in. 

V  braiiclies.  290  8xG-in.  Y  branches,  190  6-in. 

V  branches.  534  6-in.  stoppers,  52  manholes. 
6  flush  tanks,  15  larapholes.  Excavation.  7.36(1 
cu.  yds.  Fuller-Coult  Co..  Chemical  Bldg.,  St. 
Louis.  Mo..  Engineers.  Bids  were  opened 
March  4. 

The  city  of  Springlield.  Mo.,  has  sold  bonds 
in  the  sum  of  $100,000  for  the  construction  of 
sewage  plants  at  the  outlets  of  the  two  main 
sewers  to  Emery,  Peck  &  Rockwood.  of  Chi- 
cago. 111.  H.  G.  Horton  is  City  En.gineer. 
Alexander  Potter.  114  Liberty  St..  New  York 
City,   is   Consulting  Engineer. 

The  Board  of  Public  Works  of  St.  Joseph. 
Mo.,  has  decided  that  the  proposed  extension 
of  lower  Whitehead  sewer  in  Atchison  St., 
Fifth  to  Sixth,  with  which  the  South  Park 
sewer  is  to  connect,  shall  be  of  reinforced  con- 
crete.    The  estimated  cost  is  $8,000. 

A  iiropos-ition  to  bond  Wellsville,  Mo.,  for 
$18,0i"i.  .for  a  water  works  and  sewerage  sys- 
tem, will  be  submitted  to  the  voters  at  the 
April  election. 

Montana. 

The  voters  of  Libby,  Mont.,  at  a  recent  elec- 
tion, voted  the  issuance  of  bonds  in  the  -^um 
of  $15,000  for  the  construction  of  a  main  sew- 
er through  the  town. 

New  York. 

The  citizens  of  Glen  Falls,  N.  Y..  on  March 
10  voted  on  the  i)roposition  to  approiiriate 
$115.01111   lor   the   refund  of   sewer  bonds. 

Included  in  the  annual  estimate  of  the  bud- 
,get  of  the  village  of  Waterloo,  N.  Y.,  are  the 
following:  Street,  park  and  bridge  fund,  $3.- 
5U0:  water.  $2,410;  light,  $4,200;  sewers,  $350. 

The  citizens  of  Middleport.  N.  Y.,  will  short- 
ly vote  upon  the  proposition  to  issue  bonds  in 
the  sum  of  $100,000  for  the  installation  of  new- 
sewers  and  a  water  system. 

The  Board  of  Estimate  of  Xew-  York  Citv 
has  passed  a  resolution  appropriating  $50,000 
lor  an  issue  of  special  revenue  bonds  to  pay 
for  the  improvement  of  the  26th  Ward  sew- 
age disposal  plant.  The  capacity  of  the  nlant 
will  be  increased,  a  laboratory  will  be  estab- 
lished and  necessary  experimental  apparatus 
purchased. 

The  voters  of  New  Hartford,  N.  Y.,  on 
March  10  voted  on  the  proposition  to  connect 
the  sewers  of  the  village  with  the  sewers  of 
the  town  of  Hartford,  known  as  Sewer  Dis- 
trict No.  1.  The  estimated  cost  is  $6,400.  .A. 
M.   Scripture.   New   Hartford,  is   Engineer. 

City  Engineer  Aldrich  of  Auburn,  N.  Y., 
has  presented  plans  to  the  Common  Council 
for  a  sewer  in  Lake  .\ve..  from  Silver  .Ave.  to 
Swift  St..  and  in  Swift  St.,  from  Lake  Ave. 
to  Burt  Ave.  It  is  proposed  to  drain  the 
sewer  into  the  Second  ward  sewer,  which 
empties  into  the  Owasco  outlet. 

Assemblyman  Herbert  E.  Allen  of  Oneida 
County,  N.  Y.,  has  introduced  a  bill  providing 
for  the  establishment  of  a  sewer  district  in 
Onondaga  \'aHey  and  East  Onondaga  under 
the  town  law  so  that  a  contract  may  be  en- 
tered into  with  the  city  to  connect  the  two 
sewer  systems. 

The  City  Council  of  Buffalo,  N.  Y.,  has 
approved  the  bills  drawn  by  the  corporation 
counsel  providing  for  the  issuance  of  $2,500,- 
000  worth   of  bonds,  the   proceeds   from   the 


sale  ...f  which  to  be  used  to  enlarge  the  public 
trunk  sewers  of  the  city  and  to  reimburse 
the  new  construction  account  of  the  bureau 
of  w-ater  for  expenditures  for  district  mains, 
etc.,  during  the  last  four  years. 
North  Carolina. 

The  City  Council  of  Wilmington,  N.  C.,  has 
offered  the  Wilmington  Sewerage  Co.  $50,iJOU 
for  the  existing  sewerage  plant,  provided  the 
ofi'er  is  accepted  within  10  days,  and  the  plant, 
if  secured  by  the  city,  would  be  used  in  con- 
nection with  the  municipal  system  it  is  pro- 
posed to   build. 

The  Citv  Commissioners  of  Dunn,  N.  C, 
will  shortly  ask  the  citizens  to  vote  on  the 
proposition  of   installing  a  sewerage  system. 

Ohio. 

^•Bids  will  be  received  until  noon,  March 
26,  bv  Director  of  Public  Service,  W.  J. 
Sprin'gborn,  Cleveland,  O.,  for  the  construc- 
tion of  sewers  in  the  following  streets,  ave- 
nues, courts,  thoroughfares:  Ardmore  Ave.. 
S.  W.,  between  Pearl  Rd.  S.  W.  and  W.  45th 
St. :  Behrwald  Ave.  S.  W.,  between  Pearl  Rd. 
S,  W.  and  W.  45th  St.;  Cypi'ess  Ave.  S.  W., 
between  Pearl  Rd.  S.  W.  and  W.  39th  St.: 
Eliza  Ave.  S.  E.,  between  E.  53d  St.  and  E. 
54th  St. :  Harvard  Ave.  S.  E.,  between  E.  131st 
St.  and  E.  136th  St.:  Jeffries  Ave.  S.  E..  be- 
tween Warner  Rd.  S.  E.  and  Turney  Rd.  S. 
E. ;  Leavitt  Ct.  S.  E.,  between  E.  75th  St.  and 
Minnie  Ave.  S.  E. :  E.  90th  St.,  between  Har- 
ris Ave.  S.  E.  and  Kinsman  Rd.  S.  E. :  W 
!»7th  St..  betw-een  Denison  Ave.  S.  W.  and  175 
ft.  northerly ;  W.  99th  St.,  between  Denison 
Ave.  S.  W.  "and  southerly  end.  Each  bid  must 
be  made  in  accordance  with  the  plans  and 
specifications  which  may  be  seen  at  the  office 
of  the  Chief  Engineer,  Room  305  City  Hall. 
W.  H.  Kirby  is  Secretary. 

©Following  contracts  for  sewer  works  have 
been  awarded  bv  the  Board  of  Control  of 
Dayton,  O. :  Shafer  &  Dill,  Cliapcl  St.,  $1,007 ; 
Clover  and  Dover  Sts..  $730;  Hawthorne, 
Dunliar  and  Fifth  Sts.,  $1,308;  Leonard  St., 
$740 ;  Hecker  &  Kirchner,  alley  west  of  Main 
near  Richmond,  $2,846:  Huston  Av.,  $1,577; 
Simms  St.,  $468;  Foundry  St.,  $304;  Boyd  & 
Cook.,  Linden  Heights,  $3,158;  Main  from 
McPherson  to  .Adrian   Sts.,  $1,164. 

The  Allen  County  Commissioners.  Lima,  O., 
have  granted  the  petition  of  residents  along 
Bellefontaine  .Ave.,  asking  for  a  sewer  in 
that  thoroughfare.  Surveys  are  being  made 
by  the  county  surveyor. 

Engineer  B.  M.  French  has  submitted  his 
preliminary  estimates  of  the  cost  of  construct- 
ing new  storm  water  sewers  throughout  the 
citv  of  Salem,  O.,  to  the  City  Council.  It  is 
thought  that  $300,000  w-ould  be  required  for 
the  work. 

The  City  Council  of  Canal  Dover,  O.,  has 
instructed  City  Engineer  Arnold  to  prepare 
plans,  specifications  and  estimates  for  the 
construction  of  the  new  sanitary  sewer  in  the 
north  end,  to  be  built  along  the  route  of  the 
Calico  ditch. 

The  Sewer  Committee  of  the  City  Council. 
Cincinnati,  C.  has  completed  an  inspection  of 
the  routes  of  57  proposed  sevvcr  improve- 
ments. 

The  City  Council  of  New  Philadelphia,  O., 
has  instructed  the  city  engineer  to  prepare 
plans  and  specifications  for  storm  sewer  ex- 
tensions to  be  constructed  in  Ray  St.  and  Bel- 
mont .Ave. 

Legislation  for  the  construction  of  a  30-in. 
overflow  sewer  from  Broadw-ay  at  12th  St. 
to  the  river,  city  of  Lorain.  O..  is  being  pre- 
pared by  City  Solicitor  Hughes.  The  es- 
timated cost  is  $4,000. 

The  City  Council  of  Celina.  O.,  has  taken 
steps  toward  the  submission  at  the  May 
primary  of  a  proposition  to  bond  the  city  for 
a  sanitary  trunk  sewerage  system. 

The  city  of  Cambridge,  'O.,  anticipates  lay- 
ing 12,000  ft.  of  sanitary  sewers  and  the  build- 
ing of  a  disposal  plant.  .A  bond  issue  of 
$60,000  for  the  latter  will  be  voted  upon 
March  26.  Preliminary  plans  and  estimates 
have  been  jnade  by  City  Engineer  Karl  M. 
Cosgrove. 
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Plans  have  been  prepared  by  Ci 
G.   C.    Cummin,   Monument  Ave., 
for   the   construction   of  new  sani-i 
at  an  estimated  cost  of  $5,000.    Tliyo 
include  14-in.  iron  pipe,  8-in.  vitrif  i 
300  ft.  of  syphon.     The  contract 
April   6.     F.   O.   Eichelberger,  CoL 
Place,  Dayton,  is  in  charge  of  the'o 
Oregon. 

A    committee    from    the    Mont; 
Board  of  Trade  has  been  appoiniidj. 
the  laying  of   sewers  on  East  Glin  Ji 
tween  East  60th  and  East  82d  Sts, 

The    City    Council   of    Bend,  0 
tained  Engineers  J.  B.  &  R.  E.  Kil  oFdl 
cago,   111.,   to  prepare  plans  and  stification 
for  the  installation  of  a  sewer  syslH. 

At    the    regular    city    election  lf\\  \  (j, 
question  of  increasing  the  sewer  bd  indfi, 
edness  to  $200,000  so  that  a  trunk>WOT  -. 
be  put  in  in  line  with  the  recommejat,. 
the  State  Board  of  Health,  will  bsn- 
to  tlie  voters  of  Eugene,  Ore. 

Pennsylvania. 

®George  M.  Harris  of  Meadvih  I 
been  awarded  the  contract  for  thila 
two  miles  of  sewer  pipe  in  Sebring). 

The  Borough  Council  of  New  Brht' 
it  is  reported,  will  employ  an  engee; 
over  the  ground,  estimate  the  cos^m 
out  a  plan  for  a  union  disposal  pla;  !„ 
New-  Brighton,  Beaver  Falls,  P; 
Heights  and  College  Hill. 

The  Borough  Council  of  Eddyoi 
has  passed  an  ordinance  extending')]' 
on  Saville  Ave.,  from  Ninth  St.,  tche 
house,  at  an  estimated  cost  of  $10,0, 

Borough  Engineer  S.  Cameron  |oi 
Norristown,  Pa.,  on  !March  7  seiitut 
to  consulting  engineers  asking  for  ;  c 
of  the  cost  to  prepare  plans,  speciiiti 
their  services  in  an  advisory  cap.'t; 
sewage  disposal  plant  for  Norrist/n 
presented  by  March  22.  ] 

City  Engineer  R.  E.  Neuiueyer,il 
Bldg..  South  Bethlehem,  Pa.,  recenttf 
plans  for  the  construction  of  an  i'e: 
sewer  of  24-in.  diameter,  estimat 
$27,000,  and  a  disposal  plant,  estim;d 
$80,000.  The  State  Board  of  Heai 
proved  these  plans  and  an  election  i! 
ly  be  held  to  vote  bonds  for  the  imfn 
The  work  w-iU  also  include  a  pump? 

Texas. 

The  City  Council  of  Bay  CityJ 
March  10  accepted  the  plans  of  if 
Shepperd  of  Denver,  Colo.,  for  thi:i 
tion  of  a  first-class  sewer  system.  I 
tions  w'ill  soon  be  made  to  hold  i 
to  vote  bonds  in  the  sum  of  $30,C  !or 
impi-ovement. 

A   number   of   subscriptions  havibeen 
ceived   fof- fhe  installation  of  a  prate  i 
age  system  in  the  town  of  Marl.  'k. 
system  will  be  owned  by  the  citize;. 

The  Board  of  Commissioners  l^' 
Tex.,  has  asked  the  taxpayers  to 
bonds  for  the  follow-ing  improvemen 
works  improvement  bonds,  $400,000 ciiy 
bonds,  $475,000:  school  bonds,  $-20100; 
station  bonds,  $125,000 :  sanitary  se-r  b( 
$100,000. 

Washington. 

City   Engineer   Morton    Macartne  u 
kane,'  Wash.,    has    submitted    plan; for 
dow-ntown    intercepting    sewer    to  he 
Council   for  approval.     The   sewer  ill  ' 
the  river  in  Peaceful  Valley  and  ri  e.i! 
Main   .Ave.,   to   Stevens   St..  south     m 
Ave.,    and   branch    east   and   west  le  b 
It   will   intercept   and   carry  to  theivei 
flow   of   six   trunk  sew-ers   and  a  inw 
smaller   laterals,    giving   the   busine;  sec 
Browne's  addition,  Cannon's  additic 
central    portion    of   the    south   hill 
Fourteenth    Ave.    better     sewer   out  =• 
Main  Ave.  between   Monroe  and  S'Cii 
the  diameter  of  the  sewer  w-ill  be  7  . 
.where  it  w-ill  vary  from  4  to  6  ft.  inian 
The  estimate  has  not  yet  been  preirc 
it  will  be  upward  of  $250,000. 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


I  ch  :o.  i"i-'. 
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VESEY  STREET.  XEW  YORK.  PAVED  WITH  V.  S    WOOD  HLOCKS. 

Most  Economical  in  the  End 


Although  the  first  cost  of  a  wood  block 
pavement  is  high,  the  fact  that  it  involves  no 
maintenance  expense  and  has  a  greater  durability 
than  any  other  pavement  makes  its  use  in  the 
end  highly  economical.  Macadam,  for  example, 
costs  less  in  the  initial  expense  than  Wood  Block, 
but  its  maintenance  cost  is  so  high,  if  the  traffic 
amounts  to  anything,  that  the  economy  of  this 
fonn  of  construction  over  Wood  Block  Pavement 
is  doubtful. 

The  report  of  Monroe  County,  New  York, 
for  example,  in  1911  gives  in  scientific  fashion  the 
cost  of  building  and  maintaining  East  Avenue  in 
Pittsford.  It  is  three-quarters  of  a  mile  long  and 
was  built  with  waterbound  trap  rock  in  1899  at 
a  cost  of  $13,898.70.  In  the  first  seven  years  its 
maintenance  expense  was  $762.69.  In  1907  the 
maintenance  cost  Si. 178.87:  in  1908,  $2,224.91: 


1909,  $3,366.16;  1910,  $12,112.77;  191 1.  $3.9,S0.24 
This  gives  a  total  maintenance  cost  of  $37,564.34 
for  three-quarters  of  a  mile  of  road  for  13  years, 
or  $2,889.56  per  year.     At  this  rate  the  road  ftir 
10  years  would  cost  $28,895.60. 

A  Wood  Block  Pa\'ement  could  be  built  for 
$2.50  per  square  yard,  curb  included,  or  $18,000 
for  this  area,  and  the  maintenance  cost  would  be 
nothing,  as  this  price  would  include  a  five-yea? 
guarantee.  The  maintenance  expense  would  con- 
tinue to  be  nothing  for  many  years  after,  whereas 
macadam,  at  the  end  of  10  years,  needs  complete 
rebuilding.  The  use  of  wood  block  in  this  situa- 
tion would  have  saved  $10,000. 

Wood  Block  Pavements  have  won  their  fann 
on  city  streets  of  heavy  traffic,  but  their  great 
durabiHty  entitles  them  to  be  considered  a- 
cquallv  economical  for  stricis  of  Hl'Ih  traffic. 


Booklets  free  on  request. 

U.  S.  WOOD  PRESERVING  CO.,    165  Broadway,    NEW  YORK 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SUPERSTRUCTURE      OF      INDI- 
ANA STREET  BRIDGE. 

DEPARTMENT     OF     PUBLIC     WORKS. 
Chicago,  March  12th,  191'-. 

Sealed  proposals  will  be  received  hy  the 
City  of  Chicago  until  11  a.  m.,  Wednesday, 
April  2Jth,  1912,  at  room  406  City  Hall. 
for  furnishing  all  materials,  tools,  labor 
and  appliances,  and  for  performing  ail 
operations  necessary  for  the  complete 
construction  and  erection  of  the  super; 
structure  for  a  bascule  bridge  over,  the 
North  Branch  of  the.  Chicago  River  at 
Indiana  street,  including  all  necessary 
machinery  thereto,  according  to  plans  and 
specifications  on  file  in  the  office  of  the 
Department  of  Public  Works  of  said  city, 
room  406  City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be 
addressed  to  said  department,  indorsed 
"Proposals  for  Superstructure  Indiana 
Street  Bridge."  and  be  accompanied  with 
Three  Thousand  Dollars  in  monev  or  a 
certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  City  of  Chicago  and  made 
payable  to  the  order  of  Commissioner  of 
Public  W^orks. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

A  deposit  of  Twenty-five  Dollars  will 
be  required  for  the  safe  return  of  plans 
and  specifications. 

Bidders  are  invited  to  submit  alternate 
bids  on  plans  prepared  according  to  their 
own  designs,  which  designs  must  conform 
to  rules  and  requirements,  which  can  be 
obtained  at  the  office  of  the  Commissioner 
of  Public  Works. 

No  proposal  w-ill  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lice  Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  w'ith  suf- 
ficient pecuniary  resources,  to  fulfill  the 
conditions  of  the  contract  and  specifica- 
tions, provided  such  contract  should  be 
awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  of 
the  firm,  with  their  address. 

D.  E.  McGANN, 
Commissioner  of  Public  Works. 


STREET   PAVING. 
Sealed    proposals    will    be    received    by 
the  City  Clerk  at   Benton  Harbor,   Mich- 
igan,   until    S    o'clock   on    March    21,    1912. 
for    material   and   labor   for    constructing 
approximately    13,000    sq.    yds.    asphaltic 
concrete  pavement  on  5  in.   cement  con- 
crete foundation  and  59,000  lin.  ft.  cement 
curb  and  gutter     The  Council  reserve  the 
right   to  reject  any  and  all  bids  at  their 
discretion   if  it   is  advisable   to   so  do.     A 
certified  check  of  $500.00  will  be  required. 
B.    SPAULDING, 
City  Clerk. 


U.  S.  .ENGINEER  OFFICE.  Diilutli. 
Minn.,  Mar.  5.  1912.  Sealed  proposals  for 
furnishing  and  placing  rock  in  the  founda- 
tion embankment  for  the  brealiwater  ex- 
tension at  Marquette.  Mich.,  will  be  re- 
ceived here  until  noon  April  5,  1912,  and 
then  publicly  opened.  Information  on  ap- 
plication. Francis  R.  Shunk,  Lt.  Col., 
Engrs. 


SUPERSTRUCTURE  OF  35TH 
STREET   BRIDGE. 

DEP.VRTMENT    OF    PUBLIC    WORKi^. 
Chicago,  March  12,  1912. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m.,  W'ednes- 
day,  .A.pril  24,  1912,  at  Room  406,  City  Hall, 
for  furnishing  all  materials,  tools,  labor 
and  appliances  and  for  performing  all 
operations  necessary  for  the  complete 
construction  and  erection  of  the  super- 
structure for  a  bascule  bridge  over  the 
South  Fork  of  the  South  Branch  of  the 
Chicago  River  at  33th  street,  including  all 
machinery  necessary  thereto,  according  to 
plans  and  specifications  on  file  in  the  of- 
fice of  the  Department  of  Public  Works 
of  said  city.  Room  406,  City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be 
addressed  to  said  department,  indorsed 
"Proposals  for  Superstructure  of  35th 
Street  Bridge,"  and  be  accompanied  with 
Three  Thousand  Dollars  in  money  or  a 
certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  City  of  Chicago  and  made 
payable  to  the  order  of  the  Commissioner 
of  Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  alt  bids. 

A  deposit  of  Twenty-five  Dollars  'will  be 
required  for  the  safe  return  of  plans  and 
specifications. 

Bidders  are  invited  to  submit  alternate 
bids  on  plans  prepared  according  to  their 
own  designs,  which  designs  must  con- 
form to  the  rules  and  requirements, 
which  can  be  obtained  at  the  office  of  the 
Commissioner  of   Public   Works. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability  and  that  he  has 
the  necessary  facilities,  together  with  suf- 
ficient pecuniary  resources,  to  fulfill  the 
conditions  of  the  contract  and  specifica- 
tions, provided  such  contract  should  be 
awarded  to  him. 

Companies  or  firms  bidding  w'ill  give  the 
individual  names,  as  well  as  the  name  of 
the  firm,  with  their  address. 

L.    E.    McGANN, 
Commissioner  of  Public  Works. 


PAVING. 

Bids  will  be  received  until  7:30  p.  m., 
.\pril  3,  by  P.  M.  Banks.  City  Clerk,  for 
improvements  as  follows:  Paving  with 
one  of  the  following  kinds  of  pavement: 
Brick-Block,  Cement  Concrete,  Asphaltic 
Concrete  and  Bitulithic  Concrete,  approxi- 
mately 35,S00  square  yards. 

Combined  Curb  and  Gutter — approxi- 
mately 27.300  linear  feet. 

C.    H.    CURRIE, 
City    Engineer. 


DEPARTMENT  OF  THE  INTERIOR. 
UNITED  STATES  RECLAMATION 
SERVICE— "Washington,  D.  C.  March  11. 
1912.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  L<os  Angeles,  California,  un- 
til 2  o'clock  p.  m.,  .-^pril  8,  1912,  for  fur- 
nishing electrical  apparatus  for  Truckee- 
Carson  Project,  Nevada.  For  particulars 
address  the  U.  S.  Reclamation  Service, 
605  Federal  Building,  Los  .A,ngeles,  Cali- 
fornia, or  Washington.  D.  C.  F.  H. 
NEWELL,  Director. 


SUBSTRUCTURE   OF   3ST1 
STREET   BRIDGE.       ! 

DEPARTMENT    OF    PUBLIC   WORl. 
Chicago,  March  12,  isf 

Sealed  proposals  w-ill  be  received  bjhe 
City  of  Chicago  until  11  a.  m.,  'Wecis- 
day,  April  24,  1912,  at  Room  406,  City  ill, 
for  furnishing  all  materials,  tools,  l^r 
and  appliances  and  for  performingall 
operations  necessary  for  the  comit« 
construction  and  erection  of  the  fa- 
structure  for  a  bascule  bridge  overlie 
South  Fork  of  the  South  Branch  ofne 
Chicago  River  at  35th  street,  inclu'ig 
the  approaches  thereto,  as  well  as  thfe- 
moval  of  all  obstructions  found  atae 
.  bridge  site  which  might  interfere  th 
the  construction  of  the  new  bridge  id 
the  diversion  of  the  sewers  on  both  ses 
of  the  river,  according  to  plans  and  spl- 
fications  on  file  in  the  office  of  the  e- 
partment  of  Public  Works  of  said  y, 
Room  406,  City  Hall.  ' 

Proposals  must  be  made  out  iin 
blanks  furnished  at  said  office,  ancoc 
addressed  to  said  department,  indo;d 
"Proposal  for  Substructure  of  35th  Slet 
Bridge,"  and  be  accompanied  with  Tee 
Thousand  Dollars  in  money  or  a  cert;d 
check  for  the  same  amount  on  some?- 
sponsible  bank  located  and  doing  busi,3s 
in  the  City  of  Chicago,  and  made  payjle 
to  the  order  of  the  Commissioner  of  lo- 
lic  Works. 

The  Commissioner  of  Public  Works'a- 
serves  the  right  to  reject  any  or  all  V.. 

A  deposit  of  Ten  Dollars  will  be  e- 
quired  for  the  safe  return  of  plans  id 
specifications. 

Bidders  are  invited  to  submit  alterte 
bids  on  plans  prepared  according  to  tlr 
own  designs,  which  designs  must  confm 
to  rules  and  requirements,  which  came 
obtained  at  the  office  of  the  Commissiier 
of  Public  Works. 

No  proposal  will  be  considered  urss 
the  party  offering  it  shall  furnish  evidoe 
satisfactory  to  the  Commissioner  of  I)- 
lic  "Works  of  his  ability,  and  that  he  is 
the  necessary  facilities,  together  with  i'- 
flcient  pecujiiary  resources,  to  fulfill  le 
conditions  of  the  contract  and  specif  - 
tions,  provided  such  contract  shoiildie 
awarded  to  him. 

Companies  or  firms  bidding  will  giveie 
indi\'idual  names,  as  well  as  the,  nam  j: 
the  firm,  with  their  address. 

L.  E.  McGANN. 
Commissioner  of  Public  Works, 


REINFORCED    CONCRETE   Ri- 
ERVOIR. 

Sealed  bids  will  be  received  by  the  • 
lage  of  River  Forest,  Illinois,  up  to  8  P  ' 
o'clock,  A.  D.  April  Sth.  1912.  at  the  o  - 
of  the  Village  Board  in  the  Village  H 
River  Forest,  Illinois,  for  constructina 
reinforced  concrete  reservoir  of  150  0 
gallons  capacity.  The  over-all  dimensl' 
of  the  resei-voir  are  72  ft.  by  28  ft. 
13   ft. 

Plans  may  be  examined  at  the  oflici ' 
the  Village  Board  or  at  the  office  of  <■ 
Engineers  in  Chicago. 

VILL.\GE  BOARD. 

River  Forest,  H 

J.  E.  .\dains, 

Preslden 
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CALLS  Fv^iv  BIDS 


late,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


U  ;TRUCTURE     of     INDIANA 

STREET   BRIDGE. 
EIRTMENT    OF     PUBLIC     WORKS. 

Chicago,  March  12th,  1912. 
S«;(i  proposals  will  be  received  by  the 
l\^^  Chicago  until  11  a.  m.,  Wednesday, 
ir  .4th,  1912,  at  room  406  City  Hall,  for 
m  ling  all  materials,  tools,  labor  and 
pi  ices,  and  for  performing  all  opera- 
.n  necessary  for  the  complete  con- 
ru  on  and  erection  of  the  substructure 
r  bascule  bridge  over  the  North 
«(i  of  the  Chicago  River  at  Indiana 
-e    including  the  approaches   tliereto. 

V  1  as  the  removal  of  all  obstructions 
jr  at  the  bridge  site  which  might  in- 
ri'-  With  the  construction  of  the  new 
Id  ,  and  the  diversion  of  the  sewer  on 
e    St  side  of  Indiana  street,  according 

t  IS  and  specifications  on  file  in  the 
iof  the  Department  of  Public  Works 

8 1  city,  room  40G  City  Hall. 

Ci'Osals    must     be     made     out     upon 

>r    furnished   at    said    office,    and    be 

:    to   said    department,    indorsed 

for      Substructure      Indiana 

—  idge."  and  be  accompanied  with 

ir    Thousand   Dollars   in   money   or   a 

rt  ;d  check   for   the   same   amount   on 

in  responsible  bank  located  and  doing 

91  ss  In  the  City  of  Chicago,  and  made 

yi.e  to  the  order  of  the  Commissioner 

I  )lic  Works. 

r  Commissioner  of  Public  Works  re- 
r\  the  right  to  reject  any  or  all  bids. 
\  eposit  of  Ten  Dollars  will  be  re- 
ii  for  the  safe  return  of  plans  and 
e<  cations. 

B  lers  are  invited  to  submit  alternate 
Is  n  plans  prepared  according  to  their 
■resigns,  which  designs  must  conform 

les  and  requirements,  which  can  be 
t£  ed  at  the  office  of  the  Commissioner 

lalic  Works. 

!*  proposal  will  be  considered  unless 
e  rty  offering  it  shall  furnish  evidence 
llictory  to  the  Commissioner  of  Pub- 
jrk.s  of  his  ability  and  that  he  has 
e  cessary  facilities,  together  with  suf- 
it  pecuniary  resources,  to  fulfiil  the 
n  ions  of  the  contract  and  speeittca- 
ir,  provided  such  contract  should  be 
if  ed  to  him. 

C  ipanies  or  firms  bidding  will  give 
e  dividual  names,  as  well  as  the  name 

l|   firm,  with  their  address. 

^  L.   E.  JIcCANX, 

Commissioner  of  Public  Works. 


i- 


DITCH  CONSTRUCTION. 

t.  Paul,  Minnesota,  March  4,  1912. 

ed  proposals  will  be  received  at  the 

of  the  State  Auditor,  of  the  State 
inesota.  until  2  o'clock  P.  M..  Tues- 
A.pril  2nd.  1912,  for  the  construction 
e  Mustinka  River  State  Ditch,  in 
Tse  County,  Minnesota,  involving 
instruction  of  about  13  miles  of  main 

ditch,  and  the  excavation  of  about 
0  cubic  yards  of  earth.  The  work 
cated  from  1  to  10  miles  from 
ton,  Traverse'  County,  Minnesota, 
s  is  an  excellent  floating  dredge 
ind  Is  suitable  for  a  1%  ward  ma- 
Excellent  roads  cross  the  line  of 
Itch  at  various  points.  For  full  par- 
rs address 

GEORGE   A.   RALPH, 
State  Drainage  Engineer. 
St.   Paul,   Minnesota. 


TENDERS  AND  DESIGNS  FOR 
AN  AQUEDUCT,  CANADIAN 
PACIFIC  RAILWAY  COMPANY. 
DEPARTMENT  OF  NATURAL 
RESOURCES,  IRRIGATION 
BRANCH. 

Sealed  tenders,  addressed  to  the  under- 
signed and  endorsed  "Proposals  for 
Brooks  Aqueduct,"  will  be  received  up  to 
noon  of  May  1.   1912. 

The  site  of  the  work  is  about  four  miles 
southeast  of  Brooks,  Alberta,  a  station 
on  the  main  line  of  the  Canadian  Pacific 
Railway  125  miles  east  of  Calgary.  The 
aqueduct  is  about  10,000  feet  long  and  at 
feet  maximum  height,  and  is  designed  to 
discharge  910  cubic  feet  per  second. 

Tenders  will  be  received  based  either 
on  the  design  prepared  by  the  company's 
engineer  or  on  designs  to  be  submitted 
by  the  bidder.  The  engineer's  design  in- 
volves the  furnishing  and  placing  of 
about  23,400  cubic  yards  of  concrete  and 
3,640,000  pounds  of  reinforcing  steel,  to- 
gether with  excavation  and  filling  to  the 
amount  of  40,000  cubic  yards. 

All  labor  and  materials  required  will 
be  at  the  expense  of  the  contractor. 

Bidders  will  be  required,  either  person- 
ally or  by  representative,  to  visit  and  in- 
spect the  site  and  satisfy  themselves  as 
to  local  conditions,  supply  of  material, 
etc. 

Plans,  specifications  and  full  informa- 
tion may  be  obtained  on  application  to 
A.   S.  Dawson,   Chief  Engineer,  Calgary. 

A  deposit  of  $300.00  v.-ill  be  required  be- 
fore plans  or  specifications  will  be  given 
out,  which  will  be  returned  on  receipt  of 
the  same  in  good  condition. 

All  proposals  must  be  accompanied  by 
a  certified  check  payable  to  A.  S.  Daw- 
son for  5  per  cent  of  the  amount  of  the 
tender,  to  be  forfeited  as  liquidated  dam- 
ages in  case  the  bidder  neglects  or  re- 
fuses to  enter  into  a  contract  should  the 
work  be  awarded  to  him. 

Proposals  will  not  be  considered  unless 
made  out  on  the  form  provided.  Inter- 
lineations, alterations  or  qualification  of 
prices,  except  as  therein  provided  for, 
may  invalidate  proposals. 

The  company  reserves  the  right  to  re- 
ject any  or  all  tenders  and  to  waive  de- 
fects. 

A.    S.    DAWSON, 
Chief    Engineer,    Dept.    of    Natural    Re- 
sources, Canadian  Pacific  Railway. 

Calgary,   Alberta,   March  1.  1912. 


STORM  SEWER. 

Carroll,  Iowa. 

Bids  will  be  received  by  the  City  Clerk 
at  his  office  In  Carroll,  Iowa,  up  to  8 
o'clock  P.  M.  of  March  25th,  1912,  at 
which  time  they  will  be  publicly  opened 
and  read,  for  the  construction  of  pipe 
Storm  Sewers  in  Carroll  as  follows:  24- 
inch,  505  ft.;  22-Inch,  620  ft.;  18-ihch, 
1.330  ft,:  15-inch,  2,K0  ft.;  12-lnch,  935 
ft.;  10-inch,  810  ft.;  Man  Holes,  48,  and 
Castings,  15,000  pounds. 

Plans  and  Specifications  may  be  had 
upon  application  to  the  City  Clerk  at 
Carroll.  J.   A.    DOUGHERTY. 

City  Clerk. 


CANADIAN    PACIFIC    RAILWAY    COM- 
PANY—DF.P.Ml'I'MKNT  OF  NATURAL 

kiisihtlCks    innici.'iTioN  br \nch. 
TENDERS     FOR     STEEL     HIGH- 
WAY  BRIDGES. 

Sealed  tenders,  addressi-d  to  the  under- 
signed, will  be  received  up  to  noon  of 
.\prll  15th,  1912,  for  the  design,  manu- 
facture and  erection  complete  on  piers 
to  be  provided  by  the  Railway  Company, 
of  the  following  Steel  Highway  Bridges: 
2  Bridges — span  125  feet. 
4  Bridges— span    100   feet. 

14  Bridges— span     75    feet. 
9  Bridges- span     60   feet. 

Contract,  specification,  form  of  tender 
and  general  Instructions  may  be  had  on 
application  to  the  undersigned.  A  de- 
posit of  $25  will  be  required  before  speci- 
fications will  be  given  out,  which  will  be 
returned  on  receipt  of  a  bona  fide  tender. 

Tenders  will  only  be  received  from 
parties  who  can  show  a  reasonable  ac- 
quaintance with  work  of  the  required 
character,  and  that  they  have  the  facili- 
ties and  plant  necessary  for  work  of  such 
magnitude. 

A  certified  cheque  or  cash  deposit  to 
the  amount  of  5  per  cent  of  the  tender 
must  accompany  all  bids  as  a  guarantee 
that  the  bidder  will  enter  into  a  contnact 
for  the  work  should  It  be  awarded  to  him 
and  which  will  be  forfeited  as  liquidated 
damages  should  the  bidder  default. 

Cheques  or  deposits  of  the  unsuccess- 
ful bidders  will  be  returned  within  ten 
days  after  the  award  of  the  contract. 

The  right  is  reserved  to  the  Company 
to  reject  any  or  all  tenders  and  to  waive 
defects.  A.   S.   DAWSON. 

Chief  Engineer. 

Calgary,  Alberta,  March  1st.  1912. 


ROAD  GRADING. 

Sealed  Bids  will  be  received  by  the 
Board  of  County  Road  Commissioners  of 
Gogebic  County,  for  all  or  any  portion  of 
the    following   work. 

For  furnishing  all  tools,  material,  labor, 
etc.,  necessary  for  Clearing,  Grubbing, 
Grading  and  Ditching  of  approximately 
37  miles  of  road.  An  approximate  esti- 
mate of  the  amount  of  work  to  be  done  Is 
as   follows: 

180,000  cu.  yds.  of  dirt. 

55,000   sqs.    of   grubbing. 

270  acres  of  clearing. 

Specifications,  plans  and  profile,  as  well 
as  any  other  information,  may  be  had 
at  the  Engineer's  Office  at  Bessemer, 
Mich. 

A  certified  check  in  the  sum  of  $1,000.00 
will  be  required  to  accompany  said  bid, 
which  check  shall  be  forfeited  if  the 
successful  bidder  falls  to  enter  into  con- 
tract within  10  days  from  the  award  of 
the  bid. 

Bids  to  be  considered  must  be  filed 
with  the  County  Clerk,  on  or  before 
Tuesday.   April  2,   10  o'clock   A.   M. 

The    Board    of    County    Road    Commis- 
sioners  reserves   the   right   to   reject   any 
bid  or  part  of  a  bid,  if  it  be  deemed  for 
the  best  Inte  est  of  the  county  to  do  so. 
G.    S.     BARBER, 
Chairman. 

H.    A.   HARPER, 
Engineer. 

Very   truly  yours, 

H.    A.    HARPER. 
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PROPOSALS 


PUMPING  PLANT. 

Madison,  South  Dakota. 
Sealed  bids  will  be  received  by  the  City 
Council  of  the  City  of  Madison  up  to 
S:00  P.  M..  April  4th.  and  then  opened, 
for  furnishing  and  installing  one  pump 
of  400  Gal.  per  min.  and  one  of  600  gal. 
per  min.  capacity.  One  40  H.  P.  and  one 
60  H.  P.  motor,  one  100  B.  H.  P.  oil 
engine,    fuel    storage    tank,    etc. 

Plans  and  specifications  may  be  ob- 
tained from  the  City  .Auditor  by  deposit- 
ing .$5.00.  which  will  be  returned  upon 
return  of  plans  and  specifications  in  good 
condition.  Or  they  may  be  seen  at  the 
Builders*  Exchange,  St.  Paul.  Minn.,  and 
-A-berdeen,  S.  D.,  and  at  the  office  of  the 
Missouri  Valley  Engineering  Company, 
Mitchell,  S.  D.  Check  for  $300.00  required 
with  bid.  GEO.   H.   W.\SKEY. 

WM.    RAE,  Mayor. 

City  Auditor. 

Madison,  S.  D.,  March  7th.   1912. 


U,  S.  ENGINEER  OFFICE— Little  Rock, 
Ark..  Jan.  31.  1912.  Sealed  proposals  for 
constructing  the  two  (2)  steel  hull,  24-iHCh 
pump  dredges  H.  S.  Taber  and  Robert 
McGregor  will  be  received  here  until  12 
o'clock  noon,  April  9,  1912,  and  then  pub- 
licly opened.  Information  on  application 
CLARKE  S.    SMITH.   Major,   Engrs. 


DliP.-VRTMENT  OF  THE  INTERIOR. 
r.XlTED  STATES  R  E  C  L  .\  M  A  T  1  O  N 
SERVICE— Mitchell,  Nebraska,  March  1. 
1912.  Sealed  proposals  will  be  received 
at  the  office  of  the  I'nited  States  Rec- 
lamation Service,  Mitchell,  Nebrnska.  un- 
til 5  o'clock  p.  m.,  April  10,  1912,  for  the 
construction  of  an  embankment  and  spill- 
way for  an  earth  dam.  on  the  North 
Platte  Project,  about  nine  miles  north 
and  one  mile  east  of  Scottsbluff,  .Scotts 
Bluff  County,  Nebraska.  Tlie  work  in- 
volves the  handling  of  about  17;j,000  cubic 
yards  of  material,  of  which  about  one- 
tenth  is  bi'ule  clay.  For  particulars  ad- 
dress the  U.  S.  Reclamation  Service. 
Mitchell,  Nebraska,  or  D19  Commonwealth 
Building,  Denver.  Colorado.  .VXr>REW 
WEISS,    Project  Engineer. 


Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  Mitchell,  Nebraska,  until  2 
o'clock  p.  m.,  April  22,  1912.  for  the  con- 
struction of  an  earth  dam  and  auxiliary 
works,  on  the  North  Platte  Project, 
about  nine  miles  north  of  Minatare. 
Scottsbluff  County  Nebraska.  The  work 
involves  the  handlinor  of  about  .S40,000 
cubic  yards  of  material,  of  which  G.'iO.OOO 
cubic  yards  is  earthfill,  !.")?, onn  cubic  vards 
gravelly  material,  14.000  cubic  vards  un- 
screened gravel,  11, .51*0  cubic  vards 
screened  .s^ravel,  14,000  cubic  vards  con- 
crete, and  12,000  cubic  yards  brule  clay 
excavation,  besides  4.5  acres  of  sod  strip- 
ping. 600  feet  of  wells  and  casin.g,  3,200 
linear  feet  of  drains,  and  the  handling 
nnd  placing  of  250,000  pounds  of  reinforc"- 
ing  steel.  For  particulars  address  the 
fnitPd  States  Reclamation  Service,  Mitch- 
ell. Nebraska:  519  Commonwealth  Build- 
ing, Denver.  Colorado,  or  Wasliinglon, 
D.    C.      F.    H.    NEWELL,    Director.     ' 


I'.  .S.  ENGINEER  OFFICE— Boston. 
Mass.,  Mar.  IS,  1912.  Sealed  proposals 
for  rock  excavation  in  Boston  Harbor. 
Mass.,  will  be  received  here  until  12  M. 
.\pril  IT,  1912,  and  then  publiclv  opened 
Information  on  application.  FREDERIC 
V.   ABBOT,  Col..  Engrs, 


The  STARY 


For 
All  Size,         AUTOMATIC  "tw/rs 

All  T,p..    FLUSH  TANK  SIPHON 

(WithouL  Moving  Parts) 
Les  us  send  you  full  particulars. 

F.  STARY  &  SONS 


Cedar  Rapids,  Iowa 


New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost   Data.     SECOND   EDITION. 

By  Halbert  P.  Gillette,  M.  Am.  Soc.  C.  E.,  Managing  Editor  of 
"Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains nearly   1,900   pages.     Postpaid,   $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  tor  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs,  13  X  15^4  inches;  104 
pages.     Postpaid.  $4.00. 

Cost  of   Electric  Transmission   Lines. 

(Both  Conduits  and  Pole  Lines.) 
The  title  of   this   book,    by   Clarence   Mayer,    is   "Telephone  Con- 
struction-Methods and  Cost."  which  is  somewhat  a  misnomer  ia 
that    it   does    not    indicate   its   wide   scope.      It   is   6X9    ins.;    300 
pages.     Postpaid,  $4.00, 

Engineers'   Pocketbook   of   Reinforced   Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  anv  on  the  same  subject  heretofore  published." 
—Engineerings  News,  Jan.  14,  1909,  Leather;  4'^  XS%  ins.;  374 
pages.     Postpaid,   $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J,  Mensch.  M.  .A.m.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4'/4  X  6V4  ins.;  216 
pages.      Postpaid,    $4.00. 

Concrete    Bridges   and   Culverts. 

(Both   Railway  and  Highway.) 
By    H.     Grattan    Tyrrell.      Leather;      4>^  X  6%    ins.;    272    pages. 
Postpaid,  $3.00. 

Tables  for  Structural   Engineers. 

Bv  Edward  Godfrey.  Leather;  4  X  6%  ins.;  218  pages.  Post- 
paid.  $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F'.  Peckham.     Cloth;    6X9  ins.;  330  pages.     Postpaid,  $5,00, 

Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  large  number  of  engineering  colleges.  Cloth;  6X9 
ins.;   330   pages.     Postpaid.  $3.00. 

Cost    Keeping    and    Management    Engineering. 

By  Halbert  P.  Gillette  and  Richard  T.  Dana.  Cloth;  6X9  ins.; 
360  pages.     Postpaid,   $3.50. 

Theory  and   Design  of  Reinforced  Concrete  Arches. 

I3y  Arvid  Reuterdahl,  Chief  of  Bridge  Dept.,  City  of  Spokane. 
Cloth;     6X9    ins.;    132   pages.      Postpaid.    $2.00. 

Railroad   Location   Surveys  and   Estimates, 

By  F.  Lavis,  M,  Am.  Soc.  C.  E.  Cloth;  6X9  ins.;  270  pages. 
Postpaid.  $3.00. 

The  Trackmen's   Helper. 

By  J.  Kindelan.     Cloth;  5Vi  X  7%  ins.;  350  pages.     Postpaid.  $1.50 

Practical   Switchwork. 

By  D.  H.  Lovell.    Cloth;  41,4  X  614  ins.;  174  pages.    Postpaid,  $1.09. 

Maintenance   of   Way   Standards. 

By  F.  .\.  Smith.    Cloth;  51/2  X  7%  ins.;  600  pages.    Postpaid,  $1.50. 

Railway  Curves. 

By  F.   A.  Smith.     Cloth;  4  X  6Vi  ins,;  50  pages.     Postpaid,  $1.00. 

Standard   Turnouts. 

By  F.  A.  Smith.  Leather;  iVs  X  7%  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in  Towns  and  Cities. 

By  Ernest  McCullough.  Cloth;  6X9  ins.;  510  pages  Post- 
paid. $3.00. 

A  Treatise  on  the  Design  and  Construction  of  Mill  Buildings  and  Other 
Industrial  Plants. 
By  Henry  Grattan  Tyrrell,  C.  E.  (Toronto  Uriversity).  Author  of 
Mill  Building  Construction  (1900),  Concrete  Bridges  and  Culverts, 
History  of  Bridge  Engineering,  etc.  Cloth;  6X9  ins.;  500  pages. 
650  illustrations.     Price.  $4.00  net,  postpaid. 

"Affords  by  far  the  largest  and  best  collection  of  practical  infor- 
mation on  Mill  Buildings  yet  published."  —  Engineering  News. 
August  17,  1911. 

Practical  Cement  Testing. 

Bv  W.  Purves  Taylor.  The  most  complete  book  on  the  subject. 
Cloth;   6X9  ins.;  330  pages.     Postpaid,   $3.00. 

Concrete  Construction — Methods  and  Cost. 

By  Halbert  P,  Gillette  and  Charles  S.  Hill,  .Editors  of  "Engi- 
neering-Contracting," Cloth;  6X9  ins,;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.  A  summary  of  tests  and  conclusions  derived 
therefrom.     Cloth;    6X9  ins.;   184  pages.     Postpaid,   $2.50. 

Surveyor's  Handbook. 

By  T.  U.  Taylor.  Professor  of  Civil  Engineering,  University  of 
Texas.     Leather:  41/2  X  7  Ins.;  32S  pages.     Postpaid,  $2.00. 

Concrete  and   Reinforced  Concrete  Construction. 

By  Homer  A.  Reid,  Assoc.  M.  Am.  Soc,  C.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  ins.;  906  pages;  715  illustrations. 
Postpaid.   $5.00. 

Bricklaying  System. 

By  Frank  B.  Gilbreth,  M.  Am.  Soc.  M.  E.  Cloth;  6X9  ins.;  330 
pages.     Postpaid.   $3.00. 

Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-fixed-sum  con- 
tract" famous.     Leather;  4>,2  X7  ins.;  200  pages.     Postpaid,  $3.00.     . 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.  Cloth;  5'^  X  7  ins.;  384  pages.  Post- 
paid.  $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.     Clotlr.   41/2X7  Ins.;   56  pages.     Postpaid,   $1.00. 

Engineering  Law — The  Law  of  Contract. 

By  Alexander  Haring.  LL.B.,  M,  Am.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railway  Engineering,  New  York  University.  Cloth; 
6X9  ins.;  510  pages.     Postpaid,  $4.00. 

Concrete    Inspection. 

By  Chas.  S.  Hill,  C,E.  Cloth;  3V,  X  6  ins.  186  pages;  illustrated. 
Postpaid  $1.00. 

Reinforced    Concrete — A    Manual   of   Practice. 

By  Ernest  McCullough.  M.  West.  Soc.  Engrs.  Cloth;  5X7%  Ins.; 
136    pages;    illustrated.      Postpaid    $1.50. 
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S'ince  of  Management   Defined, 

n.the  Scope  of  This  Science. 

"U-iines  tl-.c   word   Si-icncc   thus : 
I      and      established      knowledfie. 
—n    s\s:-inatized    and    formulated 
overy  of  general  truths 
-        :al  laws. 

can    not    be   said    to    exist    until 

iiciated   a   somewhat    coinprelien- 

t    natural    laws    or    fundamental 

I  o  create  a  science  it  is  not  suffi- 

,'ulate  a   few   principles,   particu- 

-(■   principles    are    themselves    but 

'   more  comprehensive  laws.   Nor 

lUtiric  acts  indicate  that  the  acts 

I  becau.ie   of   the   conscious   ap- 

ilie  laws  of  a  science.     Scientific 

ig  before  a  science  is  developed. 

uagement   has   existed    from   the 

^    of    industrial    organization.      A 

.it   management,  however,   is  of    very 

jigin. 

c;itific  law  is  a  formal  statement  that 
1  onsef|uence-i  invariably  follow  cer- 
iiies;  and,  when  the  consequences  and 
i' s  are  susceptible  of  measurement,  a 
t)  law  is  expressible  as  an  algebraic 
1 

:|ice,  then,  is  a  comprehensive  code  of 

laws,  accompanied  by  an  exposition 

uth  of  the  laws.     .A.n   exposition  of 

ication    of    scientiric    laws    is    often 

1   art ;   but   a;t   art   may,   and   usually 

Jst  prior  to  the  existence  of  a  science. 

|;ieiice    of    management    may    be    dc- 

l|is: 

i-ience  of  maitayemenl  is  a  comprc- 
code  of  demonstrable  and  formally 
•d  laws  for  so  dbccling  the  ener- 
mcn  as  to  secure  the  most  economic 
I  HI  of  utilities. 

jnagement  is  slightly  scientific  if  it 
only  one  of  the  laws  of  the  science 
jgement,  and  it  becomes  increasingly 
I  as  a  larger  number  of  the  laws  arc 
.  It  is  not  true,  therefore,  to  say 
given  management  is  not  scientific, 
scarcely  conceivable  that  all  the  laws 
cience  of  management  are  ignored  by 
lager.  However,  there  are  many  de- 
I  scientific  management. 
,'enient  consists  in  directing  the  ener- 
men,  but.  since  most  luiinan  energies 
iied  through  the  medium  of  tools  or 
s,  it  follows  that  management  in- 
tudy  of  the  efficiency  of  tools,  or  ma- 
Thc  same  reasoning  leads   us   to  see 


that  scientific  management  involves  a  study  of 
every  principle  of  science  that  relates  to  the 
particular  class  of  production  under  the  di 
rection  of  the  scientific  manager:  for,  with- 
out such  study  human  energies  can  not  be 
economized  in   the  greatest  degree. 

The  popular  idea  attributes  to  a  manager 
only  the  art  of  directly  controlling  men,  and. 
in  fact,  this  is  the  idea  of  many  who  profess 
to  tcaclo  and  apply  "scientific  management." 
The  must  scientific  manager,  however,  is  one 
who  has  knowledge  not  only  of  the  psycho- 
logical laws  that  control  the  action  of  the 
human  mind,  but  of  the  physical  laws  that 
limit  or  assist  the  mind  in  accomplishing  a 
physical   result. 

The  uliole  science  of  management  usually 
involves    four   processes,   or   steps: 

First,  supervising  the  planning  of  the  plant. 

Second,  supervising  the  building  of  the 
plant. 

Third,  supervising  the  operation  of  the 
plant. 

Fourth,  supervising  the  distribution  of  the 
products  of   the  plant. 

We  use  the  word  plant  to  denote  the  tools, 
machines  or  devices  with  which  men  effect 
production  of  utilities,  whctlier  the  utilities 
be  physical  entities  or  merely  work,  such  as 
transportation,   lighting,  etc. 

The  first  process — the  planning  of  the  plant 
— is  out  that  should  ordinarily  involve  more 
or  less  inventing,  and  it  is  the  process  that 
engineers  and  inventors  have  had  most  to 
do  with.  In  fact,  their  activities  have  been 
very  largely  confined  to  the  process  of  plan- 
ning. 

The  second  process — building  the  plant — 
l.as  been  mainly  conducted  by  a  class  of  men 
known  as  buiWers  and  contractors,  although 
there  has  always  been  a  considerable  over- 
lapping of  the   first  and  second   processes. 

The  third  process— operating  the  plant — 
has  usually  been  conducted  by  "business  men," 
and,  until  recent  years,  they  have  had  only 
the  slightest  knowledge  of  the  first  and  sec- 
ond processes.  They  have  been  primarily 
men  who  could  "handle  men,"  whether  as 
employers  or  as  seekers  of  capital  with  which 
to  extend  their  operations. 

The  fourth  process— distribution  of  the 
product— has  been  conducted  by  salesmen  and 
merchants,  who  have  ordinarily  understood 
very  little  of  the  first,  second  and  third  pro- 
cesses. 

It  is  clear  that  a  complete  science  of  man- 
agement   must    contain    laws    that    apply    to 
every    one    of    these    four    processes.      It    is 
also  clear  that  certain  of   these  laws   will   be 
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of  universal  application :  that  is,  they  will 
apply  10  the  manager  engaged  in  designing, 
to  the  manager  engaged  in  building,  to  the 
manager  engaged  in  operating,  and  to  the 
manager  engaged  in  selling.  It  is  equally  clear 
that  many  of  the  laws  of  management  can 
be  applied  only  to  one  or  two  of  the  processes. 
Finally,  it  takes  but  little  consideration  to  see 
that  the  manager  of  the  first  process — design- 
ing the  plant — must  usually  possess  a  consid- 
erable knowledge  of  the  three  remaining  pro- 
cesses, if  the  greatest  degree  of  economy  of 
ultimate  production  is  to  be  secured.  For 
example,  the  engineer  who  designs  a  railway 
should  certainly  understand  the  process  of 
building  it.  It  remained  for  A.  M.  Welling- 
ton to  show  the  engineering  world  in  his 
"Fcononiic  Theory  of  Railway  Location," 
that  the  railway  locator  should  also  under- 
stand a  great  deal  of  the  process  of  operating 
a  railway,  and  the  process  of  marketing  its 
product,   which  is  transportation. 

In  our  estimation,  Wellington  was  one  of 
the  greatest  teachers  of  scientific  management 
that  the  world  has  produced.  Other  engi- 
neers bad  appreciated  the  relation  of  operat- 
ing income  and  expenses  to  the  locating  of  a 
railway — and  the  design  of  a  railway  consists 
largely  in  its  location — but  it  remained  for 
Wellington  to  elaborate  a  science  of  location 
fomuled  on  the  principle  that  the  best  loca- 
tion is  the  one  that  yields  the  largest  differ- 
ence between  capitalized  gross  income  and 
the  total  capitalized  cost. 

In  a  subsequent  issue  we  shall  discuss 
briefly  what  may  be  t.rni,.,!  the  laws  of  plant 
location  and  design 


The  "Divining  Rod" — Commenting  on  the 
belief  that  a  tdrkcd  stick  in  the  hands  of  a 
"water  witch"  enables  the  holder  to  locate 
ore  and  water,  the  Mining  &  Engineering 
World  offers  the  following  explanation  of 
the  so-called  phenomenon: 

Belief  in  the  wonderful  powers  ascribed 
to  divining  rods  evidently  is  widespread.  .\t 
various  times  we  have  expressed  the  opin- 
ion that  the  belief  in  the  "divining  rod"  is  a 
delusion.  Investigations  by  reputable  men 
have  failed  to  indicate  that  the  forked  stick 
is  in  any  way  affected  by  the  presence  of 
hidden  water  or  ore  bodies.  It  has  been 
shown  that  such  results  as  have  been 
claimed  for  it  were  probably  due  to  invol- 
untary muscular  action  on  the  part  of  the 
operator  emanating  from  within   himself. 

We  have  no  doubt  that  the  belief  in  it  is 
in  most  cases  honest  and  is  the  result  of 
desire  rather  than  of  demonstrated  fact. 
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The   Character   of   the   Reported   Vol- 
canic Heat  in  Culebra  Cut,  Pan- 
ama Canal. 

Recent  press  dispatches  reporting  the  ap- 
pearance of  volcanic  heat  and  gases  in  Culebra 
Cut  have  e.xcited  curiosity  particularly  as  their 
quotation  froni  an  official  report  indicated 
some  nior^  stable  foundation  for  the  news 
item  than"  reportoria!  imagination.  In  the 
"Canal  Record''  for  March  6  there  is  found 
the  official  report  of  the  heated  areas  and  tlic 
explanation  of  their  cause  by  Commission 
Geologist.  D.  F.  MacDonald.  "  We  give  tlie 
report  and  explanation  in  full  as  follows : 

Under  date  of  Feb.  12  tlie  'Division  Engi- 
neer of  the  Central  Division  reported  as  fol- 
lows regarding  heated  material  on  the  west 
side  of  Culebra  Cut  at  Culebra : 

A  little  less  than  three  weeks  ago  I  noticed 
that  the  material  at  the  locality  described, 
which  consisted  of  stratified,  sedimentary  rock, 
among  which  there  appeared  some  lignite  of  a 
low  grade,  was  sendin.g  up  in  the  early  morning 
quite  a  thick  cloud  of  white  steam  or  vai)or.  I 
examined  the  spot  a  day  or  two  afterwards  and 
found  that  for  a  width  of  about  20  ft.,  length 
of  about  100  ft.  and  a  depth  of  aljout  15  ft., 
the  entire  mass  of  material  recently  blasted  ap- 
peared to  be  heated  to  a  considerable  tempera- 
ture. .Steam  was  escaping  from  numerous  small 
openings  and  from  four  principal  vents,  or  open- 
ings; the  smallest  of  the  four  being  about  three 
inches  in  diameter  and  the  largest  about  one 
foot.  The  temperature  was  so  high  that  the 
hand  could  not  be  held  at  the  month  of  the 
larger  openings  for  more  than  a  second  or  two, 
and  when  withdrawn  was  quite  moist,  showing 
quite  unmistaliably  the  presence  of  steam  or 
heated  vapor.  The  sides  of  two  of  the  vents 
were  encrusted  both  with  white  and  yellow 
powdered  material,  the  yellow  appearing  to  be 
sulphur.  What  the  white  powder  was  I  am  un- 
able to  state. 

I  have  observed  this  locality  almost  daily  for 
over  two  weeks,  and  within  the  past  four  or 
five  days  there  has  been  quite  a  change  in  two 
important  characteristics.  The  temperature  has 
increased  and  a  pale  blue  smoke,  instead  of 
steam,  is  now  emerging  from  the  vents.  The 
odor  of  sulphuric  acid,  which  was  very  marked 
when  only  steam  was  emerging,  is  fully  as 
marked  today.  To  give  an  idea  of  the  tempera- 
ture of  the  larger  vent  I  took  a  nine-inch  brown 
Manila  envelope  and  held  it  at  the  mouth  of 
the  largest  vent  for  three  seconds,  when  it  was 
totally  destroyed  although  it  did  not  ignite  in 
flame.  I  then  took  a  piece  of  the  white  pine 
covering  of  a  dynamite  box  and  held  it  for  three 
minutes  within  the  mouth  of  the  largest  vent 
and  on  withdrawing  it.  it  was  completely 
charred,  so  that  another  three  or  four  minutes' 
exposure  would  probably  have  carbonized  it 
completely.  ****** 

I  would  respectfully  recommend  that  the  Com- 
mission Geologist  be  requested  to  make  a  care- 
ful e.xamination  and  submit,  as  promptly  as 
possible,  a  report  on  this  matter,  as  it  is  one 
of  great  interest  to  the  work  and  undoubtedly 
concerns  the  safety  of  our  men  who  are  handling 
dynamite.  As  you  may  recall,  we  have  had 
premature  explosions  in  the  past  on  at  least 
two  occasions  due  to  chemical  heating  of  the 
rock,  and  I  am  convinced  that  the  material 
which  I  have  described  was  hot  enough  to  have 
readily  tired  dynamite  at  any  time  within  the 
past  three   weeks. 

In  accordance  with  the  above  recommenda- 
tion the  Commission  Geologist,  D.  F.  JVIac- 
Donald,  made._an  investigation  and  has  sub- 
mitted the   following  report : 

The  marl  shales,  through  which  Culebra  Cut 
extends,  in  the  region  opposite  the  Culebra  rail- 
way station,  have,  from  time  to  time,  on  ex- 
posure to  the  atmosphere,  become  hot.  The  in- 
tensity of  this  heat  has  varied  from  noticeably 
warm  to  a  temperature  sufficient  to  readily  char 
wood,  without,  however,  causing  it  to  burst  mto 
a  flame.  The  duration  of  this  heating  has  been 
from  a  few  days  to  several  weeks.  These  shales 
are  dark,  thin  bedded,  soft,  and  easily  crumbled, 
and  some  of  the  Jayers  are  largely  fine  basic 
tuff,  or  volcanic  a.sh,  loosely  cemented  by  lime. 
Other  beds  contain  more  carbonaceous  material. 


with  some  local  partings  of  lignite,  an  inch  to  a 
foot  or  more  thick.  The  most  easily  weathered 
minerals  of  which  these  rocks  are  composed  have 
been  but  little  acted  on  by  the  atmosphere,  and 
this,  together  with  their  composition,  is  evidence 
that  they  were  derived  from  nearby  volcanic 
mountains,  and  deposited  as  a  succession  of  thin 
beds  in  a  shallow  estuary  of  the  seat,  which  ex- 
tended across  the  Isthmus  at  that  time.  That 
this  material  was  originally  deposited  in  water 
is  known  from  its  clearly  stratified  condition ; 
that  the  water  was  shallow  is  evidenced  by  frag- 
ments of  fo.ssil  plants  and  thin  lieds  of  lignitic 
sliale,  indicating  swamp  conditions,  which  are 
interbedded  in  it :  and  that  tlie  water  was  an 
arm  of  the  sea  is  demonstrated  by  the  fossilized 
marine  animals,  such  as  oysters,  corals,  pelecy- 
ods.  and  foraminifera,  which  it  contains.  The 
time  when  these  conditions  existed  is  known  in 
geology  as  the  early  Tertiary  or  Oligocene  peri- 
od of  earth  history,  and  the  fossilized  animals 
of  that  period  have  certain  specific  marks,  by 
which  the  specialist  may  distinguish  them  from 
animals  of  earlier  and  of  later  time. 

After  exposure  to  the  atmosphere  by  drilling, 
or  blasting,  certain  local  areas  of  this  formation 
become,  in  the  course  of  a  few  days,  warmed 
up.  and  as  the  heating  goes  on  the  carbonaceous 
matter  in  the  shales  is  gradually  oxidized  off 
and  tliey  tend  to  assume  a  gray  to  dull  reddish 
color.  The  first  working  hypothesis  entertained, 
in  looking  toward  a  solution  of  this  heating  phe- 
nomenon, was  that  possibly  the  heavy  blasting 
had  furnished  lieat  enough  -to  break  down  the 
calcium  carbonate  present  to  the  oxide  form, 
and  that  ground  water  and  atmospheric  mois- 
ture reacted  on  this  to  slake  it  and  thus  prob- 
ably generate  sufHcient  he.at  to  start  the  oxida- 
tion of  the  carbonaceous  "material.  This  hy- 
pothesis was,  however,  rendered  untenable  by 
three  lines  of  evidence; 

(1)  The  heating  was  much  more  local  than 
the  calcium  carbonate,  and  tlie  carbonaceous 
matter. 

(2)  The  heating  bore  no  definite  relation  to 
the  lime  and  carbon  content  of  particular  beds. 

(.3)  Colonel  Gaillard  has  observed  that  in 
some  instances  the  heating  began  in  the  holes 
some  time  after  they  had  been  drilled  but  be- 
fore  the   ground  had  been   blasted  at  all. 

Another  line  of  inquiry  was  suggested  by 
linding  a  small  amount  of  pyrite  in  some  of  the 
beds  which  were  heatin.g.  It  was  suspected  that 
this,  through  its  oxidation,  was  a  factor  in  fur- 
nishing the  initial  heat  of  the  action.  In  April. 
1911.  .samples  of  the  beds  then  heating  were  sent 
to  the  chemical  laboratory  of  the  United  States 
Geological  Survey  with  instruction  to  make 
qualitative  tests  for  sulphur  and  other  prod- 
ucts that  might  serve,  through  oxidation,  as  the 
main  spring  of  the  action.  These  tests  revealed 
the  presence  of  sulphuric  acid  to  the  amount  of 
1.92  per  cent,  also  minute  crystals  of  gyp- 
sum. This  confirmed  the  hypothesis  that  pointed 
to  the  pyrite  present  as  the  substance  acted 
on  tjy  atmospheric  oxygen  to  develop  the  initial 
heat. 

The  most  aggravated  case  of  heating  so  far 
noted  is  now  going  on  in  Culebra  Cut.  about  350 
yards  north  of  the  foot  of  the  stairs  at  the  ob- 
servation tower  near  Culebra  Station.  The  mass 
of  heated  ground  here  is  about  500  ft.  long  by 
20  ft.  wide,  and  the  action  reaches  a  depth  of 
perhaps  15  or  20  ft.  Blue  smoke,  which  con- 
tains a  high  precentage  of  sulphur  dioxide,  issues 
from  vents  in  the  mass,  and  fragments  of  wood 
inserted  in  these  are  readily  charred  and  con- 
sumed. A  small  amount  of  steam  may  also  be 
detected  emanating  from  local  moist  spots,  but 
this  is  mainly  due  to  the  vaporization  of  ground 
water.  In  the  investigation  of  this  heated  mass 
.samples  were  taken,  and  these  were  tested  quali- 
tatively for  sulphuric  acid  and  for  sulphates  of 
calcium,  aluminum  and  magnesium.  The  tests 
were  made  by  Mr.  Jacob  of  the  Hospital  Labor- 
atory Staff  at  Ancon.  and  they  revealed  the 
presence  of  all  of  the  above  substances,  both  in 
the  .shale  and  as  the  white  coating  on  the  moist 
spots  and  steam  vents  of  the  mass.  The  yellow 
deposit  near  the  larger  vents  is  sulphur.  Sul- 
phuric acid,  especially,  was  shown  to  be  present 
in  considerable  quantity.  The  origin  of  the  sul- 
phuric acid  here  was  at  first  a  puzzle,  because 
the  examination  of  many  samples,  with  the 
naked  eye  and  with  the  microscope  failed  to  re- 
veal  the  presence  of  pyrite.    Finally  samples  of 


S   to  10  lbs.  were  taken,  ground  - 
large  mortar  for  some  minutes,  ankhe 
trated   to   a   few   ounces    by  wa       ""^ 
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This  concentrate  showed  hi-y. 
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siderable  magnetite,  present  as  bl 
some    sub-angtdar    to    fairly   rounlj  ZZ 
quartz.  "  ^' 

The  mainspring  of  the  action  ht 
the    other   instances    observed,   ha 
been   the  oxidation   of  the  pyrite 
why  this  oxidation  has  been  so  raf 
ive.  .seem  to  be  as  follows 

(a)  The    finely    divided,    slmos micro! 
character  of  the  pyrite  gives  nia>lium  s, 
exposure    to    atmospheric   agencie;ind 
promotes  oxidation. 

(b)  The  very  warm,  moist  atn-phere 
tropical  sun   shining  directly  on  Ok  roo) 
faces  produces  a  temperature  sufflcntiv  h 
greatly  promote  oxidation,  especiallir 
ence   of  slight  moisture.  \ 

(c)  Once  oxidation  of  the  pyp 
started  the  heat  thus  generated  td.- 
erate  chemical  action  and  thus  tt  !■ 
creases   in   geometric  progression. 

(d)  "When  the  heat  of  pyrite  oxnt 
es  the  comparatively  low  temperate 
tion  of  the  hydrocarbons  present  '  t 
shale,  thej',  too.  become  oxidized  a  .i 
er  add  to  the  temperature.  Fin«- 
carbon  content  tends  to  become  o.xije 
in  part,  and  gives  maximum  intsi 
action.  ' 

(e)  Some  heat  is  also  generati  I 
of  the  free  sulphuric  acid  on  tin: 
nate  for  the  formation  of  gypsum.."); 
chemical  actions  added  their  quot;^- 
heat. 

As  the  temperature  rises  all  c"  . 
is  vastly  stimulated  and  the  h>jai_ 
to  a  maximum.  After  the  most  rdi 
able  substances  are  consumed  the  it 
dies  down  toward  normal  temper  ii 
may  be  reached  in  a  few  weeks  orio 
intensity  and  duration  of  the  heat  ii 
l.v  upon  the  percenta.ge  of  finely  di': 
volatile  matter  and  fixed  carbon  iri;. 

In  order  to  alleviate  the  dangf 
ture  explosion  from  loading  dynait. 
which  have  become  hot.  Colonel  ii 
inaugurated  the  practice  of  testings 
vicinity  of  the  heating  areas,  by  o; 
them  a  small  iron  pipe  longer  tin 
This  is  withdrawn  at  the  end  of  tenii 
quickly  passed  through  the  hand,  i 
not  only  is  heating  detected  but  till 
the  heated  zone  with  respect  to  p 
the  hole  is  also  made  known ;  foi ' 
is  at  times  only  local  and  ma>-  i 
above,    the   bottom   of  the  hole. 

Certain  geological  consideration  1 
suggested  by  a  study  of  this  heati, 
non.  the  chief  of  which  are ; 

fa)  Chemico-thermal  springs. '  > 
.iointing,  Assuring,  or  '  change  of  '•<■ 
level  .gives  fr^e  access  of  oxygen-'U 
face  waters  to  beds  which  contain  t  ; 
finely  divided  pyrite  and  carbonacu^ 
a  heating  up  of  such  beds  is  like 
Groundw.ater  flowing  over  such  heal' 
coming  to  the  surface  in  the  gener;  '.* 
them,  would  constitute  thermal,  or  'i 

(b)    The    very    fine    pyrite    sparin'. 
nated   through   the   carbonaceous   silo 
described,  seems  to  have  resulted  fro  i 
of  sulphur  from  decaying  animal  a 
life    on   the   ferro-ma.gnesian   silicat  fraj 
which  are  abundant  in  these  sedinitf. 


-V    working    model    of    a    sect 
locks  etrrbracing  the  intermedial 
summit   level    has   been   constru' 
Gcrgena     Shops,     Panama,    by 
maker,   Mr.   Taylor  T.   Curraii. 
scale   of   y,   in.   to   the   foot  and 
only  the  construction  of  the  loc 
but  also  the  method  of  opcratin 
and    other    machinery.      It    will 
hibition     at     Philadelphia    at    th 
tionai   Navigation   Congress,  Ma 
and    will    also    probably    form   r 
Canal  exhibit  at  San   Francisco. 
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Jral  Washing  Plant  for  Railway 
Balst;  Structural   Details  and 
Utthods  and  Cost  of  Opera- 
tion. 

-ravel  for  ballast  at  a  cost  of  57% 
jierlibic  yard  in  the  track  is  being  pro- 
I  h  the  new  plant  of  the  Richmond, 
fri(;iburg  &  Potomac  and  the  Washing- 
Snticrn  railways.      In   addition    sand   is 


Ihis  screen  lakes  uiii  i.iaotic.d'.v  evervthins 
larger  than  ',s  m.  m  diameter.  .Ml  material 
which  does  not  pass  this  screen  falls  into  the 
oallast  bni  also. 

The  material  passiiiK  llic  screen  is  carried 
oyer  another  steel-lined  chute  about  10  ft. 
wide  and  7  ft.  long,  where  it  is  discharged  as 
sand  nito  a  settling  tank  about  lixlS  ft.  and 
3  ft.  deep.  On  the  side  of  the  tank  opposite 
this  chute  is  the  waste  llumc  where  the  muddv 
water  is  carried  otT  and  discli.irged  on  the  bed 
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Fig.   1 — View   of  Gravel   Washing   Plant  for   Railway    Ballast. 


■  1  [luilding  purposes  at  a  profit. 
located  j"  miles  from  Richmond, 
.  .  Jcscribed  in  a  paper  appended  to 
pt  of  the  Committee  on  Ballast  of  the 
ic  Railway  Engineering  Association. 
owing  information  is  abstracted  from 
a  r: 

avcl  lies  in  a  bed   from   10  ft.  to  20 
<Hh,  about  800  ft.  w-ide  and  4.000  ft. 
'"his    bed     is     estimated     to     contain 
10 cu.  yds.  of  serviceable  material. 

mt  consists  of  a  large  concrete  hop- 
it  which  the  pit-run  gravel  is  dumped 
r(  1  which  it  is  carried  by  a  pan  con- 
Iving  a  speed  of  30  ft.  per  minute,  or 

0  cu.  yds.  per  hour,  on  an  incline  of 
vie  top  of  the  trestle  some  45  ft.  high, 

IS  discharged  into  a  steel-lined  box, 
t|in  plan  and  1  ft.  deep  in  front,  or 
[lute.  The  water,  discharged  from  a 
a  le,  1  in.  wide  and  24  ins.  long,  con- 
I  D  a  6-in.   discharge  pipe,   strikes   the 

s  it  falls  into  the  box,  washing  it 
er  a  steel-lined  chute.  6  ft.  wide  and 
ix,  with  a  slope  of  3  ins.  to  the  foot. 
r^  found  necessary,  in  order  more  com- 
')  wash  the  gravel,  to  place  a  series  of 
I  >ss  the  chute,  making  the  gravel  tnm- 
■]  them,  thereby  retarding  its  progress 
\  ining  a  more  complete  washing. 
(■  end  of  the  chute  there  is  a  double 
laced  at  an  angle  of  about  45°  with 
):.  The  screens  are  about  9  ins.  apart, 
I  of  double-crimped  tool  steel  wire. 
:  of  No.  0  wire,  one  mesh  to  the  inch : 
lid  of  No.  10  w-ire,  two  meshes  to  the 
11  gravel  that  does  not  pass  these  two 
falls  into  the  ballast  bin,  which  is  36 
and  12  ft.  wide  and  about  12  ft.  deep. 
'er  (i  ft.  of  this  bin  is  sloped  toward 
ter,  so  that  the  gravel  will  fall  by 
through  the  openings  in  the  bottom. 

the  material  which  passes  these  two 
along  with  the  water  falls  upon  a  sec- 
El-lmed  chute  which  is  8  ft.  wide.  0 
.and  a  slope  of  2  ins.  to  the  foot, 
his   chute   the   material    is   discharged 

another  screen,  of  double  crimped 
•1  wire  No.  12,  four  meshes  to  the  inch. 


of  gravel  where  the  gravel  had  been  pre- 
viously excavated. 

The  settling  tank  is  water-tight  and  is  fit- 
ted at  the  bottom  with  two  conical  steel  hop- 
pers. 6  ft.  in  diameter  at  the  top  and  10  ins. 
in  diameter  at  the  base,  o  ft.  deep.  The  bot- 
toms of  the  steel  cones  are  fitted  with  a  steel 
cone  plug  which  makes  them  nearly  water- 
tight. The  plugs  or  cones  are  operated  from 
the  top.  The  idea  of  having  two  of  the  conical 
hoppers  was  to  grade  the  sand,  the  coarse 
sand  settling  in  the  first  hopper  and  the  fine 
sand  in  the  farther  one,  there  being  a  distinct 
difference  in  the  two  grades  of  .sand.  For 
this  sand  we  have  found  ready  sale,  as  it  is 
of  excellent  quality  for  building  purposes  and 
concrete  work,  the  finer  sand  making  excellent 
engine  sand. 

The  ballast  bin  is  steel-lined  throughout  and 
has  three  openings  at  the  bottom,  tntcd  with 
20x20-in.  rack  and  pinion  valves,  spaced  so  as 
to  empty  into  the  center  and  two  ends  of  the 
ballast  car,  giving  a  uniform  loading  without 
necessitating  the  moving  of  car.  The  mate- 
rial is  distributed  in  the  ballast  bin  about 
equally  over  the  three  openings. 

The  water  is  brought  from  Massaponax 
Creek  through  a  gravity  canal.  900  ft.  long, 
to  a  concrete-lined  well,  7.\5  ft.  and  11  ft. 
deep,  the  bottom  of  the  well  being  four  ft. 
lower  than  the  creek  at  the  intake.  This 
canal  is  a  20x20-in.  open  wood  flume  for  500 
ft.  where  it  runs  into  a  20x20-in.  wood  box. 
covered  by  some  8  ft.  of  earth.  This  box 
is  about  370  ft.  long,  where  connection  is 
made  with  an  IS-in.  terra  cotta  pipe,  which 
runs  under  the  engine  foundation  and  pull- 
out  track  into  the  well,  which  is  located  close 
to  the  engine.  This  flume  is  always  sub- 
merged. The  pump  is  an  Emerson  No.  4 
pump  with  a  6-in.  suction,  rated  for  a  5-in. 
discharge.  The  rated  capacity  is  from  800  to 
1,200  gals,  per  minute.  To  overcome  friction 
it  was  fitted  with  a  6-in.  discharge.  The 
steam  is  furnished  by  a  90  h.  p.  return  tubular 
boiler,  which  is  under  same  roof  as  engine 
and  pump.  There  is  also  a  No.  5  pulling 
pump,  rated  at  350  gals,  per  minute,  for  the 
purpose  of   pumping   water  into  a  2o,000-gal. 


lank  about  1,400  ft.  distant,  which  is  used  by 
ballast  and  spotting  tiigincs.  This  tank  is  lo- 
cated on  the  pull-out  track,  just  north  of  the 
coal  bin. 

.•\t  this  point  there  are  the  otVice  and  bunk 
houses  for  both  white  and  colored  helj).  The 
bunk  houses  arc  separated.  The  superintend- 
ent of  the  plant  is  on  the  ground  at  all  times. 
Steam  shovel  and  spotting  engine  crews  are 
provided  with  both  lodging  and  board 

The  concrete  hopper  into  which  the  pit 
gravel  is  dumped  preparatory  to  washing  is 
18  ft.  above  the  foundation.  -Iti  ft.  long  and 
12  ft.  wide  inside,  the  outside  w.ills  are  2  ft. 
thick.  The  inside  of  the  hopper  slopes  from 
the  top  all  ways  toward  the  center  opening, 
which  is  18x20  ins.,  and  provided  with  .i  steel 
sliding  door  which  governs  the  feed  on  the 
conveyor.  The  slant  sides  of  the  hopper  are 
•  1  ins.  thick,  reinforced  with  from  '■i  lo  IVi- 
m.  iron  rods,  spaced  18  ins.  on  center^  and 
bent  over  into  the  2  ft.  outside  walls.  They 
are  fastened  together  with  '/4-in  rods  spaced 
^ibout  12  ins.  apart  The  track  on  the  hopper 
is  carried  on  12.\14-in.  wood  stringers,  one 
of  which  is  immediately  over  the  outside  wall, 
the  other  carried  on  12xl4-in.  cross  stringers, 
-paced  6  ft.  un  centers,  and  imhcdiled  in  the 
mtsidc  walls.  The  track  over  the  hopper  is 
litted  with  a  bar  screen,  bars  spaced  4V4  ins. 
apart,  so  as  to  prevent  roots,  slumps,  boulders, 
or  large  lumps  of  clay  from  being  carried  to 
the  washing  plant. 

The  approach  to  the  hopper  is  on  a  2  per 
cent  grade  ascending,  which  terminates  at  a 
point  150  ft.  from  the  end  of  the  hopper, 
thence  by  a  1  per  cent  descending  grade,  which 
continues  over  the  hopper,  where  it  breaks  in- 
to a  2.5  per  cent  descending,  then  to  a  5  per 
cent  descending  grade  for  about  150  ft.,  then 
to  an  18  per  cent  ascending  grade,  .^t  the 
junction  of  the  5  per  cent  and  18  per  cent 
grades  there  is  located  a  spring  switch,  the 
track  leading  away  from  the  switch  being  on 
a  descending  grade  to  the  pit  level,  the  idea 
being  to  do  most  of  the  shifting  by  gravity. 
The  loaded  cars  after  being  pushed  up  the  2 
per  cent  approach  to  the  hopper  arc  unloaded, 
dropped  from  the  5  per  cent  grade  by  gravity. 


Fig.  2 — View/  of  Nozzle  and  Chute   in   Gravel 
Washing  Plant. 

and  up  on  the  18  per  cent  grade  which  gives 
them  a  kick  back  through  the  spring  switch 
and  down  to  the  pit  level,  where  they  are 
taken  by  the  engine  to  be  reloaded. 

It  is  intended  to  cover  the  112  miles  of  dou- 
ble track  with  washed  gravel,  thereby  securing 
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a  dustless   roadbed.     In  order   to 

this  new  grades  were  given,  niakin^  ..  .... 

track  from  .3  to  16  ins.,  taking  out  some 
slight  sags  that  were  in  tracks.  Of  course, 
where  the  track  was  lifted  as  much  as  6  ins. 
the  old  ballast  could  be  worked  under  the  ties, 
but  at  the  other  points  the  old  sand  and  gravel 
ballast  was  thrown  out  to  make  roadbed.  Bal- 
last was  loaded  into  the  Rodgers  drop  bottom 
ballast  cars  and  delivered  in  track,  using  a 
Rodgers  plow  for  levelling  down.  This  work 
was  carried  on  by  an  e.xtra  force,  renewing  all 
ties  that  were  not  good  for  two  years,  regag- 
ing  track  and  properly  spacing  ties  ahead  of 
new  ballast.  The  renewal  of  ties  and  regaging 
was  charged  to  maintenance ;  surfacing  track 
was  charged  to  reballasting.  It  required  from 
a,-'00  to  3,800  cu.  yds.  to  the  double  track  mile. 
The  force  employed  at  the  pit  consists  of  the 
following:  One  general  foreman,  one  clerk, 
one  shovel  engineer,  one  craneman,  one  shovel 
fireman,  four  men  at  shovel,  one  engineer  in 
charge  of  plant,  one  towerman  who  operates 
the  machinery  at  top  of  plant,  also  looking  aft- 
er the  screens,  one  foreman  on  hopper,  one 
hopper  and  two  helpers,  one  sand  loader,  one 
gravel  loader  and  two  droppers  of  cars.  In 
addition  to  this  there  are  three  men  on  cars 
closing  them  up  and  calking  and  getting  them 
ready  for  sand.  Shifting  track  is  generally 
done  by  section  force  and  is,  of  course, 
charged  to  pit  expense. 

Since  the  starting  of  the  washing  plant 
there  have  been  371,877  cu.  yds.  of  washed 
gravel  shipped,  of  which  354,439  cu.  yds.  were 
used  for  ballast  and  17,438  cu.  yds.  for  con- 
crete and  other  purposes.  From  this  total 
amount  of  gravel  we  have  taken  78,232  cu. 
yds.  of  sand,  most  of  which  has  been  sold  for 
building  purposes.  Of  course,  the  hauling  of 
this  has  been  revenue  to  the  company. 

The  cost  of  the  washed  gravel  and  sand  is 
distributed  as  follows : 

Cents 
per  cu.  yd. 

Loading  rough  gravel 8.95 

Washing  gravel    11.34 

Hauling    11.11 

Placing   in   track 26.15 

Total    57.55 

This  cost  includes  hire  of  all  engines,  train 
crews,  coal  and  supplies ;  rental  of  shovel, 
coal,  supplies  and  repairs ;  one  cent  per  cubic 
yard  to  cover  cost  of  gravel  in  pit  and  10  per 
cent  depreciation  on  plant  and  tracks ;  but 
no  credit  is  taken  in  these  figures  for  sand 
sold. 

We  have  found  by  actual  test  that  the 
washed  gravel  is  nearly  self-draining;  it  will 
not  retain  over  11%  per  cent  of  water,  while 
the  pit-run  gravel  will  retain  .5-5  per  cent.  It 
has  been  demonstrated  that  the  washed  gravel 
will  withstand  any  amount  of  continued  rain 
and  not  slop,  while  the  pit-run  would,  causing 
rough  track  in  continued  wet  spells. 

The  Finger  Pin  Method  of  Protecting 

Tunnel  Timbering  in  Swelling 

Ground. 

Provision  against  swelling  ground  is  more 
important  in  mine  timbering  than  in  timber- 
ing tunnels  and  shafts  for  other  civil  engineer- 
ing works.  In  these  last  works  timbering  is 
usually  a  temporary  support  which  may  or- 
dinarily be  replaced  with  permanent  lining  be- 
fore swelling  becomes  great  enough  to  cause 
much  trouble.  When  in  rare  cases  swelling 
has  to  be  taken  care  of  by  the  timbering  and 
engineers  and  contractors  may  draw  useful 
lessons  from  mining  practice.  We  therefore 
illustrate  here  from  the  "Engineering  and 
Mining  Journal"  a  method  developed  at  the 
Comstock  Lode  and  also  used  elsewhere  to 
protect   drift  timber  sets  in   swelling  ground. 

As  indicated  the  lagging  is  held  back  against 
the  swelling  ground  by  means  of  linger  pins, 
as  they  arc  called,  pieces  of  fir  2x2  ins.  in 
section,  about  6  ins.  long  and  sharpened  at 
their  small  ends  to  a  diameter  of  about  1  in. 
Two  of  these  pins  are  put  in  at  each  end  of 
a  plank,  with  the  larger  end  against  the  post 
as  the  pressure  on  that  end  is  less  per  square 
inch  than  that  on  the  small  end  of  the  pin. 
The  pin  therefore  is  forced  through  the  lag- 
ging as  the  ground  swells,  and  the  lagging  is 


impaled  upon  the  pins.  In  this  way  the  posts 
are  protected.  As  soon  as  the  ground  has 
moved  in  enough  so  that  the  lagging  is  almost 
against  the  posts,  the  ground  is  eased  off, 
pieces  of  2-in.  plank  are  put  in  to  cover  the 
holes,  and  again  the  planks  are  impaled  on  the 
pins. 

The  drawback  to  this  simple  sprag-pin  drift 
set  is  that  the  head  timberman  and  shift-bosses 
fail  to  keep  close  watch  of  the  sets,  and  before 
it  is  discovered  the  ground  is  liable  to  have 
moved  in  to  the  post  and  broken  the  timbers. 
To  guard  against  this  the  finger-pin  method 
was  combined  at  the  Goldfield  Consolidated 
mines  with  the  old  method  of  false  sets  as  h 
shown  in  regard  to  the  side  lagging  in  the 
accompanying  drawing.  Then,  in  case  the  sets 
are  forgotten  only  the  timbers  of  the  false  set 
will  be  broken. 

It  is  impossible  to  use  these  finger  pins  in 
supporting  the  top  lagging  as  owing  to  un- 
equal weight  jack-knifing  is  sure  to  occur. 
Consequently,  the  procedure  is  to  carrj'  the 
roof  lagging  on  false  caps  resting  on  blocks 
over  the  tops  of  the  posts,  but  where  old  mine 
rails  are  obtainable,  they  probably  make  the 
best  lagging  for  the  roof  in  swelling  ground. 
The  rails  are  used  with  the  bottoms  against 
the  caps.  Then  the  ground  as  it  swells  will 
force  itself  down  between  the  rails  and  hang 
down  in  festoons  until  it  drops  ofif  of  its  own 
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Sketch   of   Drift   Set    Illustrating    Method   of 
Using   Finger   Pins  in   Swelling  Ground. 

weight.  This  is  the  method  used  at  the  Cop- 
per Queen  mines  in  supporting  the  roof  of 
drifts  in  badly  swelling  ground.  Rails  are 
also  used  for  side  lagging  in  the  worst  ground. 

In  case  that  the  ground  in  the  bottom  of  a 
drift  swells,  the  best  thing  to  do  is  to  keep 
the  bottom  covered  with  several  inches  of 
standing  water  or  sand.  This  keeps  the  air 
away  from  the  ground  and  prevents  further 
oxidation  of  the  decomposing  minerals,  gen- 
erally the  feldspar. 

The  oxidation  of  certain  minerals  in  the 
rock  is,  in  general,  the  cause  of  swelling 
ground,  although  in  some  cases  it  does  seem 
as  though  the  swelling,  especially  in  talcy 
ground,  is  due  to  real  flowage  of  the  rock  it- 
self. In  holding  swelling  ground,  therefore, 
the  plan  is  to  ease  the  timbers  as  little  as  pos- 
sible each  time  so  as  to  try  to  get  a  consid- 
erable layer  of  thoroughly  oxidized  ground 
exposed  to  the  air  so  that  further  oxidation 
behind  the  outer  layer  will  be  prevented  as 
much   as  possible. 


Method  of  Constructing  a  Steel  Sheet 
Pile  Cofferdam  in  37  Ft.  of  Water 
for  the  Removal  of  the  Battle- 
ship "Maine." 

As  an  example  of  deep  water  cofferdam 
work  the  cofferdam  built  in  Havana  Harbor 
for  removing  the  wreck  of  the  battleship 
"Maine"  furnishes  a  lesson  to  civil  engineers 
which  has  been  somewhat  overshadowed  by 
the  general  human  interest  in  the  purpose  of 
the  work.  Considered  as  an  engineering  struc- 
ture purely  the  "Maine"  cofferdam  is  notable 
for  its  lateral  dimensions  gnd  depth  and  for 
certain  novel  construction  features.  Its  suc- 
cess indicates  somewhat  wider  possibilities  for 
cofferdams  than  has  perhaps  generally  been 
assumed.  The  data  which  follows  are  taken 
for  the  most  part  from  the  reports  of  the 
Government  engineers  in  charge  of  the  work. 

The   preliminary   investigations   showed  the 
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wreck  to  be  lying  in  37  ft.  of  wat 
ft.  from  the  nearest  landing  point 
ments  showed  that  the  keel  aft  ! 
of  48  ft.  The  mean  range  o; 
slightly  more  than  1  ft.  and  the  t 
about  2%  ft.  The  material  in  r; 
the  harbor  consists  mostly  of  cla 
parts  of  the  harbor  with  mud.  ;•. 
ing,  as  made  in  the  preliminary  npsf, 
is  shown  by  Fig.  1.  For  the  first 
in  depth,  the  harbor  bottom  w, 
was  mixed  with  shells  and  coral  qj 
a  depth  of  60  ft.  the  clay  was  r 
Rock  was  found  at  various  intervt  i, 
98  and  119  ft. 

The  plans  adopted  called  for  tl  cc- 
tion  of  a  sheet  steel  pile  cofferda  en 
the  wreck  as  shown  by  Fig.  3.  he 
was  the  result  of  studies  of  varijs 
of  cofferdams,  which  could  be  epte 
minimum  cost  with  the  materially 
which  could  be  built  on  a  clay  m; 
and  which  would  withstand  a  headj; 
sea  water  and  soft  clay.  The  slje 
dam  was  eliptical  and  it  was  mac  u- 
cylinders — twelve  .50  ft.  in  diamei  : 
40  ft.  in  diameter.  These  cylinders'er 
of  steel  sheet  piles  driven  to  a  dep  ( 
The  cylinders  were  tangent  to  eaciat 
were  connected  by  sheet  piles  jcin 
curved  line,  the  outer  perimetersAl 
ders  and  triangles  were  filled  withla 
the  harbor  bottom  nearby.  The  :n 
passing  through  the  centers  of  a  c 
was  eliptical  in  shape  with  major  m 
axes  of  395  and  216  ft.  respective; 

A  contract  was  made  with  the  I;k 
Steel  Co.  to  deliver  on  the  wharf  c  tl 
Blanca,  4,430  tons  of  interlocking  ir 
%-in.  webs  and  weighing  .35  lbs.  ;r 
foot,  in  lengths  of  25,  35,  40  and  i 
splice  bars,  bolts  and  nuts  necessjf 
sembling  into  70  ft.  piles ;  at  $33.7ipt 
ton.  There  were  also  to  be  1,154  n; 
same  piling  made  in  3-way  pieces  f  ; 
the  arcs  joining  the  main  cylinder. S 
2.  These  pieces  were  similarly  ar;i. 
splicing  at  $38.76  per  short  ton.  '.er 
also  108  tons  of  splice  bars,  boltnr 
at  $33.76  per  short  ton.  The  specifti 
quire  open  hearth  steel  containingi; 
than  0.04  phosphorus  and  with 
strength  of  65,000  lbs.  per  square  ic 
a  minimum  elastic  limit  of  32,50  : 
square  inch ;  the  interlock  to  stanci 
9,700  lbs.  per  linear  inch,  and  in  iif 
not  to  vary  more  than  %  in.  from  a:c 
Monthly  payments  were  to  be  made •^ 
cent  and  less  $13.50  per  gross  ,t 
latter  amount  was  to  be  paid  the  " 
in  one  year  less  the  value  of  all  li 
vaged  and  placed  in  cars  at  New  ' 

During  October,  November  and  e; 
1910,  floating  plant  was  collected  ai 
to  meet  the  conditions  of  the  work  r. 
and    an   8vinr.    centrifugal    pump,   b.i 
connected  to  motors   and  fitted  fo  ii    , 
sea    water     under     maximum   and  linui 
heads   of   65   ft.   and   5   ft.   respect:  ly  v 
bought.      Also    two    3,700-lb.    No.     At 
steam  pile  hammers  were  bought,  in  a 
tion  a  steam  hammer  was  obtainedrom 
T.  L.   Huston   Co.,  and  one  was  li:d  1 
the    Cuban    Engineering    Co.     Ordi  r 
piles  were  bought  for  guides  for  the 
forms  and  these   forms  were  mad( 
first  of  the  year  1911  the  plant  asse ' 
in  use  on  the  work  included  the  i' ' 

2  tugs  (hired). 

2  launches  (hired). 

1  7  cu.  yd.   clamshell  diedge   (loaned 

(Jov't). 
1  hydraulic    suction    firedge    (loaned 

Eng.  Dept.). 

3  pile  drivers  (loaned  by  Cuban  Gov  t; 

1  pile  driver  on  derrick  scow   (loaned 

Navy) . 

2  100-ton  decked  scow.'?  (bought). 

1  coal  barge  (loaned  by  U.  S.  Navy). 
1  steam  lighter  (loaned  by  TJ.  S.  Eng. 'P 

3  dump  scows  (loaned  by  Cuban  Gov.'  . 
1  50-ton  decked  scow  with  15  hp.  ensii" 

Method  of  Driving  Sheet  Piles- 
piles    were    delivered     and     stored 
Blanca    wharf    on    Dec.    6.     They 
handled  here  and  loaded  on  scows  w 
plied  the  drivers.   Driving  was  begi  " 
inder  5"   on   Dec.   6.     The   four  drirs 
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,l*-ork  was  earned  on  in  cylniders 
■  tnd  F  The  first  step  in  driving 
•'i.r  was  the  driving  of  a  center 
J  accurately  on  line  of  the  eclipse 
Sixis  of  the  cylinder.     Around  this 


Boring     Made 
Investigation. 


Prelimi 


-f mbled  the  floating  wooden  cir- 

1  in  position  by  the  center  pile. 

-,  which  was  to  be  To  ft.  long, 

a  i  in  two  pieces  bolted  together.  A 

<ff    .50    ft.    long,     was    suspended 

'in  and   allowed  to  settle   into 

weight.    The  top  was  usually 

ve  the  water.    A  bottom  piece 

then  strung  through  the  inter- 

;it  pile  and  suspended  through 

•  [itil  its  35  ft.  top  could  be  bolted 

Vas  then  allowed  to  settle  as  much 

its  own  weight.     This  system 

using  .50   and   40   ft.   bottom 

i-.     After    sufficient    piles   had 

;  g  was  commenced.     The  clos- 

i:der  was  made  by  the  last  15 

lich  were  set  and  then  driven 

,  ,.c    closure    was    made     in     the 

•ioi  the  cylinders  forming  the  outer 

•  cofferdam.     Two  three-way  piles 

:h  cylinder  about  16  piles  out- 

ter  line  of  the  elipse.  The  first 

ihe  short  arcs  joining  the  cylin- 

•.->nd  pair   were   for   emergency 

were  driven  until  they  reached 

thus  leaving  2  ft.  of  projecting 

in  water   level.     After  passing 

the  driving  was  slow.     FoUow- 

thly  progress  in  driving: 

Xo.  bottcms  No.  tops  No.  piles 

set.  set.  driven 

'10..    520  41S  141 

..1.053  1,031  1,213 

...    980  l.ffP  1,140 

....    63V  ■■■•'-  690 

.3.190 

'  piles  driven,  2:486  were  in  the 

!   294   in    the   connecting    arcs. 

Ki  an  average  of  149  piles  per  cylinder 
I-  arc. 
0|0/  f  i7/iM<7.— The  "Barnard"  dredged 
I    first  month  3,000  cu.  yds.  of  ma; 
ul  the  Cuban  dredge,  "Sagua,"  5,075 
.  ;"he  material  was  placed  in  cylinders 
'   ■•■'  L,  and  dumped  outside  cylinder 
bottom  had  a  greater  depth  of 
^-.    The  dredging  was  done  on  an 
IV!  bar   near   the    site    of    the    wreck. 
a  is  composed   of   irregular   beds   of 
idiin  strata  of  coral  rock  and  is  over- 
■   ioft  mixture  of  coral  sand  and  clay 
jc   thickness  of   8   ft.     The   soft 
re    wasted    and    only    the    hard 
•ed.     The  depths  of  these  bor- 
.■ed  from  20  to  40  ft.  after  ex- 
was  comparatively  easy  for  the 
o  make  the  requisite  selections  but 
e  was   poorly  built   and   gave   con- 
annoyance  by  breakdowns, 
irnard''  is  a  self-propelling  hydraulic 
signed  for  use  on  the  Mississippi.  Its 
id  acts  by  being  dragged  over  the 
hile  the   dredge   is   in   motion    and 
in  discharges  over  the  side  or  at  the 


stern.  The  dredge  was  operated  over  a 
definite  arer;  by  lines  inuicr.cj  {,-_,  heavy  an- 
chors and  passing  arorir.J  the  drums  of  the 
hoisting  engines.  .Vltho'.rgli  iic>t  designed  for 
such  conditions  as  at  Ha\ap..T  she  was  able  to 
cut  the  heavy  clay  and  wck.  though  with  dif- 
ficulty and  at  considerable  cost.  The  char- 
acter of  the  material  may  be  understood  when 
it  is  considered  that  with  a  discharge  which 
contained  not  more  than  10  per  cent  of 
dredged  materials,  an  ordinary  dump  scow 
alongside  <:ould  have  a  UHi  cu.  yd.  pocket 
filled  in  15  minutes.  As  the  beds  of  hard 
materials  were  not  uniformly  distributed  hori- 
zontally and  vertically,  much  soft  stuff,  unfit 
for  filling,  was  brought  up  mingled  with  the 
better  grades. 

At  the  beginning  of  the  work  samples  of 
material  were  weighed  wet,  which  gave  114 
lbs.  per  cubic  foot  for  the  soft  stuff  and  124 
lbs.  per  cubic  foot  for  the  tough  clay.  The 
Board  of  Engineers  was  averse  to  filling  by 
hydraulic  fill  on  account  of  the  great  tangen- 
tial strain  on  the  interlocks  i.t  the  piles  in 
the  cylinders,  which  the  liquid  mud  would 
produce  and  on  account  of  the  length  of  time 
which  the  hydraulic  fill  would  require  for 
settling  and  drying  out.  However,  it  was 
found  that  the  "Sagua"  could  not  dredge  the 
70,000  cu.  yds.  required  within  a  reasonable 
time  and  that  no  other  suitable  dredge  could 
be  obtained  for  a  reasonable  cost.  The  filling 
which  had  been  made  by  the  "Bernard,"  how- 


Flan  of  Connection  ofCyhnden 


y.  jn  arc 


Fig.  2— Detail  of  3-Way   Pieces  for   Forming 
Arcs  Joining  the   Main   Cylinders. 


ever,  showed  excellent  qualities  of  compact- 
ness' and  quickness  of  settlement  so  that  the 
Board  was  finallv  convinced  that  the  nlling 
could  be  made  by  hydraulic  dredging.  It 
therefore  accepted  an  offer  made  by  the  1 .  L. 
Huston  Co.  to  hire  their  new  dredge  'Norman 
H  Davis"  for  this  purpose.  This  dredge  is 
of  the  type  which  operates  at  a  fixed  point 
with  a  spiral  cutter  at  the  bow.  It  was 
brought  to  the  work  on  March  2-,  1911,  and 
during  the  remainder  of  the  month  was  em- 
ployed in  clearing  and  wasting  soft  overlying 
materials  from  a  space  about  400  It.  from  the 
cofferdam.  The  filling  of  the  c>dinders  was 
carried  on  by  the  "Norman  H.  Davis  until 
May  11  1911,  when  she  was  discharged,  hav- 
ing dredged  57,048  c'u.  yds.  of  materia  s  and 
ruled  all  cvHnders  and  arcs  e.xcept  cylinders 
A  and  B.  'The  overflow  from  the  fill  caused 
further  deposit  outside  and  inside  the 
cylinders.  ,       ,     .u. 

In  order  to  obtain  some  record  of  the 
internal  pressures  in  the  cylinders.  11  pres- 
sure gages  were  placed,  four  in  cylinder  H.  at 
depths  of  20,  30,  40  and  50  ft.  be  ow-  mean 
fow  water;  four' in  cylinder  f;  and  three  in 
cylinder  G,  and  one  outside  cylinder  F  on  a 
pile  Drain  boxes  of  2x12  ins.  planks,  having 
^n  outside  cross  section  of  3x3  ft.  were  placed 
in  cvlinders  L.  M,  N.  O,  Q,  F.  G.H.  J.  and 
K  They  were  located  on  the  axis  and  ex- 
tended to  a  depth  of  50  ft. 


Sluiccwavs  for  flooding  the  cofferdam  when 
necessary  were  placed  across  the  tops  of 
cylinders  B  and  C.  That  in  B  had  a  section 
of  3x3  ft.  and  that  in  C  a  section  ot  ix,  tt. 
They  were  closed  bv  sliding  wooden  gates. 

The  steel  piles  having  been  driven  to  within 
•'    ft     of    water    surface,   the   shells   oi     the  « 
cylinders  were  built  up  to  an  eievation  ol  4  tL 
with  wooden  plank  set  vertically  in  the  nil. 

The  cylinders  were  not  all  in  contact  at 
the  points  of  tangency  and  to  hold  the  till 
within  the  sections  45  ft.  palm  piles  \vere 
driven  between  each  pair  of  cylinders.  Une 
to  three  of  these  were  required  at  each  place. 
A  riprap  base  was  made  inside  the  cofferdam 
to  hold  these  piles  and  they  were  also  lashed 
to  the   adjacent   cylinders  with   wire  rope   at 

their  toos.  ,^      „       .,-     u,it 

Failures   of  L  yImdfrs.—On   Mar.   Jo.    1911, 
cylinder  B.  which  had  been  practically   tilled 
with  materials  dredged  by  the  "Bernard"  and 
"Sagua,"    and    placed    in    the   cylinders   by    a 
small  clam  shell  bucket  rigged  on  one  of  the 
pile    drivers,    opened   between    the    third    and 
fourth   piles   from  the  three-way   pile   o"   '"« 
arc  A-B  and  spread  to  a  width  of  15  ft.   The 
entire  fill  sank  about  3  ft.  and  a  portion  spilled 
out  leaving  a  slope  of  about  1  on  1.     .\  por- 
tion   of    the   remaining   fill   was   dredged   out 
and  11  injured  and  bent  piles  were  withdrawn. 
It  was  found  that  the  break  had  occurred  at 
the  closure  piles.     In  this  cylinder  one  of  the 
first  closed    the   closure   was   made   with   five 
piles   driven    wiili   a   No.   3   Vulcan   hammer. 
It   was   noted   when   driving   that   the   closure 
was  made  with  difficulty,  the  last  piles  driving 
very  hard.     Orders  were  then  given  to  make 
future   closures   with   not   less   than    15   piles. 
When  the  injured  piles  were  withdrawn  it  was 
found  that  the  fingers  of  the  interlock  ol  the 
closure    pile    had    been    straightened    so    that 
when  the  pressure  of  the  fill  was  applied,  the 
interlock    opened.      It    was    evident    that    the 
straightening  had  been  done  in  the  driving  with 
too  small  a  number  of  piles  to  allow  sufficient 
total   play   in   the   interlock  and   too   heavy  a 
hammer.    The  piles  showed  plainly  where  the 
driving   out    had    occurred.      The    break    was 
repaired  by  driving  13  new  piles  in  place  of 
those  bent  and  removed  of  which  twelve  were 
ordinary    steel    piles    and     one     was     wedge 
shaped,'  12%   ins.  wide  at  the  bottom  and  35 
ins.  wide  at  the  top.    The  cylinder  was  refilled. 
On   May  8.   after   the   fill   had    reached   an 
elevation  of   +3  in  cylinder  .V,  the   13th  pile 
from  the  three-way  pile  of  the  arc  A'-O,  part- 
ed  from  its  neighbor  and  left  an  openingin 
the  cylinder  about  30  ft.  wide  at  the  top.  The 
adjacent    piles    were    bent    down    until    their 
tops   were   about  7   ft.  b'elow  the.  surface  of 
the  water,  a  portion  of  the  fill  flowed  oiit  but 
the    greater    pait    remained    in    the    cylinder, 
showing   slopes    about    1    to    1.      No    change 
showed   in   the   sector   N-M.  near  the  break. 
Thirty-five   piles   were   withdrawn— a   task   of 
great    difficultv    since    the    upper    parts    were 


Pig.  3_Arrangement  of  Steel  Sheet  Pile 
Cofferdam. 

badiv  bent,  the  portions  below  the  mud  level 
not  having  been  moved.  This  was  more  re- 
markable since  the  site  of  cylinder  N  had  been 
dredged  to  a  depth  of  about  50  ft.  to  clear 
away  wreckage  and  refilled  with  new  material 
to  a  depth  of  about  30  ft.  A  new  closure  was 
made  with  43  piles,  makii^g  a  total  of  3,200 
piles  in   the   dam.     The   cvlinder   was  refilled 


by  means  of  a  clamshell  dredge,  the  work 
being  completed  so  as  to  permit  the  unwater- 
ing  of  the  cofferdam  to  begin  Tune  5,  1911. 
On  removing  the  piling  and  examining  into 
the  cause  of  the  breakage  it  was  found  that 
in  driving  one  of  the  piles  had  become  twisted 
and  had  left  the  interlock  of  the  adjacent  pile 
at  its  splice,  and  that  this  pile,  which  had  a 
40-ft.  top,  must  have  been  defective,  for 
under  stresses  caused  by  the  fill  it  tore 
through  its  web  at  about  its  middle  line  from 
bottom  to  top. 

Pumpiiici. — The  two  pumps  previously  men- 
tioned in  the  list  of  plant  had  been  placed  on 
floats  within  the  cofferdam.  An  electric  cable 
for  light  and  power  had  been  laid  between 
a  small  transformer  house  built  on  piles  just 
outside  of  the  cofferdam  and  the  Luz  Wharf 
at  Havana.  On  April  2-5  the  cable  was  dragged 
by  the  steamship  "Havana."  the  cable  was 
broken  at  the  transformer  house  and  burned 
out.  A  new  cable  had  to  be  laid  which  was 
completed  by  the  middle  of  May.  On  June  5 
unwatering  was  started  with  the  8-in.  pump 
was  reduced  to  — -5.     On  June  1-5  and   16  the 


water  was  again  pumped  and  lowered  to  — 10. 
On  June  20  the  water  was  lowered  to  — 15. 
A  slight  movement  inward  was  observed  on 
the  part  of  the  cylinders  and  on  the  22nd  the 
water  was  raised  to  ^12  and  the  cylinders 
were  kept  under  a  head  of  between  10  and 
12  ft.  during  the  remainder  of  the  month. 
Pumping  was  carried  on  at  intervals  and  the 
action  of  the  cofferdam  carefully  observed. 
By  July  26  actual  pumping  was  practically 
completed  and  attention  was  directed  toward 
the  clearing  away  of  mud  for  the  examination 
of   the  wreck. 

Leakage  through  the  cofferdam  was  very 
slight,  raising  the  level  inside  about  %  ft.  in 
6  hours.  Investigation  having  shown  that  the 
clay  filling  in  the  cylinders  was  yet  very  plas- 
tic, the  drainage  of  the  cylinders  and  the 
grading  of  the  top  of  the  fill  by  removing  the 
clay  from  the  inner  perimeters  of  the  cylin- 
ders to  the  outer,  was  begun  and  carried  on 
vigorously.  Eight  thousand  cubic  yards  of 
stone  was  ordered  and  as  delivered  was  placed 
in  the  inner  sectors  between  the  cylinders.  The 
cylinders      were     drained     by     placing     steam 


siphons  in   the   drain  boxes  and  i 
8-in.  perforated  pipes  sunk  into  t! 


Leaks  of  some  magnitude  deibn  rt""' 
cylinder  F  and  an  examination  h\i  t- '" 
showed   that   many  of   the  bolts  ff   "•' 


which  were  not  provided  with  Ian  ' 

h  ■    ' 

many  of    the  bolts  1LT 

fish  plates  which  connect  the  pilinglj.v  , 
F   had   been   jogged   out   in   the  dtjng    " 
that    water    was    entering    througl'd, 
holes.     These  were  olugged  as  farL!  '., 
and  a  deposit  of  clay  was  placed  itsidftk' 
cylinder   and  banked  up  to  a  heiginf  i 
—23.     In  the  latter  work  the  boliihad' 
upset    before     driving,     but    sevet  o' 
cylinders    had    been    driven    befor  thi, 
done.     .-Vn  examination  by  the  divewas' . 
of  these  cylinders  and  such  bolt  hos  as 
found   empty  were   plugged.     By  e  e- 
June   the   dam   was   fairly  tight  at  th" 
tilling    was    rapidly    consolidating,  [ay 
the  inside  of  the  cylinder  tops  beii|  nH^„ 
on  the  outside  as  the  fill  settled.  1     "  ^'' 
L'p   to   the   time   of   the  completn  of  .v 
cofferdam   some  $463,000  had  beei^xp 
on  the  work. 


ROADS      AND      STREETS      SECTION 


Methods    of    Staking    Out    Curb    and 
Paving  Work. 

During  the  past  summer  iNIr.  Theo.  S.  De 
Lay,  Consulting  Engineer,  Creston.  la.,  con- 
ducted an  inquiry  as  to  the  methods  employed 
by  engineers  in  Iowa  in  staking  out  curb  and 
paving  work,  and  also  in  calculating  the  cubic 
contents  of  a  concrete  wall.  The  following 
three  questions  were  asked  in  a  circular  ad- 
dressed to  numerous  civil  engineers  in  Iowa 
and  adjacent  territory : 

1. — In  setting  stakes  for  sidewalks,  curbs, 
gutter,  etc.,  do  you  set  the  top  of  the  stake  to 
grade  or  do  you  drive  the  stake  to  a  firm 
bearing,  take  its  elevation  and  furnish  the 
constructor  a  grade  sheet,  telling  how  much 
to  cut  or  fill  from  the  top  of  each  stake? 

2. — In  providing  for  the  crown  and  grade  of 
pavement  after  the  curbs  are  in,  do  you  set 
the  stakes  across  the  driveway,  or  do  you  give 
the  constructor  a  grade  sheet  showing  cut  or 
fill  from  a  line  between  the  curb  tops,  at 
each  station,  for  the  crown,  quarters  and  other 
points  if  needed,  and  let  the  constructor  set 
his  own  stakes,  by  means  of  a  line  or  boning 
rods,  as  he  is  ready  for  them? 

3. — In  calculating  the  cubic  contents  of  a 
concrete  wall,  would  you  follow  the  old  ma- 
sonry custom  of  calculating  all  openings  solid 
and  doubling  all  angles  or  would  you  figure 
the  actual  cubic  contents,  nothing  being  indi- 
cated  in   the   contract   and   specifications? 

Replies  to  these  questions  were  received 
from  41  engineers.  A  summary  of  the  in- 
formation obtained  from  these  replies  was 
given  by  Mr.  DeLay  in  a  paper  presented  at 
the  recent  meeting  of  the  Iowa  Society  of  En- 
gineers. 

On  question  1  25,  or  61  per  cent,  of  the  en- 
gineers replying  favored  the  method  of  setting 
the  stakes  to  a  firm  bearing  and  indicating- 
cut  or  fill  from  the  top  of  the  stake,  either 
by  grade  sheet  or  marks  on  stake,  profile,  etc. 
The  remaining  39  per  cent  favored  the  prac- 
tice of  setting  the  top  of  the  stake  to  grade. 

On  question  2  22,  or  54  per  cent,  of  the 
engineers  replying  favored  requiring  the  con- 
structor to  take  his  guide  from  a  line  between 
the  curb  tops  as  indicated  by  a  grade  sheet, 
profile,  cross  section  or  other  written  instruc- 
tion :  14  engineers  favored  setting  stakes  to 
grade  across  the  driveway,  and  five  engineers 
favored  methods  other  than  either  of  these. 
Many  of  the  answers  to  these  two  questions 
indicated  that  the  writer  used  both  methods 
and  Mr.  DeLay  was  compelled  to  use  his  judg- 
ment to  determine  which  method  was  favored. 

On  question  3,  35,  or  85  per  cent,  of  the 
engineers  replying,  favored  calculating  the 
actual  cubic  contents  of  a  concrete  wall,  four 
engineers  favored  the  old  masonry  custom 
and  two  engineers  save  indefinite  replies. 


In  his  paper  Mr.  DeLay  gives  his  own 
opinion  of  the  methods  followed  as  follows : 

In  regard  to  question  1,  I  a!m  of  the  opinion 
that  it  is  best  to  set  stakes  for  sidewalks, 
curbs,  gutters,  etc.,  to  a  firm  bearing,  drive 
the  top  of  the  stake  close  to  surface,  take  ele- 
vations and  give  the  constructor  a  grade  sheet 
or  other  written  instruction  telling  the  amount 
of  cut  or  fill  from  the  top  of  each  stake.  I 
am  of  this  opinion  for  the  following  reasons  ; 

First,  this  method  is  the  easiest  and  quick- 
est method  and  I  presume  that  every  com- 
petent engineer  is  sufficiently  busy  to  feel  the 
appeal  of  that  point. 

Second,  one  set  of  stakes  serves  for  both 
preliminary  grading  and  finish  work,  and  the 
second  levelling  which  should  be  done  just 
before  the  finish  work  serves  to  check  both 
an}'  disturbance  of  stakes  and  any  error  of  the 
first  levelling. 

Third,  stakes  set  by  this  method  are  all  solid 
and  out  of  the  way  of  accidental  injury  and 
are  not  so  readily  visible  as  to  attract  the 
attention  of  mischievous  or  malicious  persons. 

Fourth,  the  use  of  the  grade  sheet  or  writ- 
ten instruction  compels  the  constructor  to 
keep  track  of  the  stations  and  it  is  thus  easy 
to  direct  him  with  instructions  written  on 
the  grade  sheet  when  a  deviation  from  the 
usual  form  of  construction,  as  different  ex- 
posure of  curb,  different  slope  of  sidewalk  or 
the  location  of  a  catch  basin,  is  desired  at  any 
particular  point. 

Fifth,  stakes  set  by  this  method  are  more 
likely  to  survive  to  the  final  inspection  than 
are  stakes  set  to  grade  and  may  then  be  very 
useful  in  evidence  should  any  serious  errors 
of  the  constructor  escape  the  daily  inspection. 

Sixth,  if  it  is  necessary  to  make  a  pre- 
liminary survey  and  establish  grade  for  the 
work,  the  stakes  may  be  set  on  the  prelimi- 
nary and  the  levels  taken  on  them  are  suf- 
ficiently close  to  surface  for  making  profile 
and  establishing  grade.  The  same  stakes  may 
then  be  used  throughout  the  work,  giving  the 
engineer  the  benefit  of  three  levellings,  it 
need  be,  on  the  same  stakes. 

In  regard  to  question  2—1  am  of  the  opin- 
ion that  it  is  best  to  set  no  stakes  across  drive- 
ways for  indicating  crown  and  grade  of  pav- 
ing after  curb  is  in  but  to  mark  the  curbs  in 
short  stations,  give  the  constructor  a  grade 
sheet,  cross  section,  or  profile  showing  cut  or 
fill  from  a  straight  line  between  the  curb  tops 
at  each  station  for  crown,  quarters,  and  other 
points  if  needed,  and  let  him  set  his  own 
points  by  means  of  a  line,  boning  rods.  Tee 
boards,  templates  or  other  suitable  devices.  I 
ain  of  this  opinion  for  the  following  reasons : 

First,  this  method  is  the  easiest  for  the  en- 
gineer because  he  can  prepare  the  instruc- 
tions for  the  whole  job  at  once  ;ind  have  the 
matter  off  his  hands. 


.Second,  it  is  best  for  the  con- 1 
having  once  mastered  his  system 
points,  he  can  go  ahead  and  pr 
points  for  subgrading,  foundation, 
just  when  and  where  he  is  ready  t': 
without  waiting  for  the  engineer, 
ing  his  force  going  and  saving  loss  un 
money. 

Third,  with  this  method  every  ir 
struction  is  preserved  and  availabl'  , 
work   is   finished,   while   with   the    t 
setting  stakes  across  the  driveway  it 
are   necessarily   destroyed   when  th  w 
completed  and  no  evidence  is  avaihe 
the  engineer's  notes  to  determine  wl.hi 
takes  if  found  are  due  to  errors  ohf 
neer   or   constructor.     Now   it   is  (it 
any   constructor   ever   existed   who.'ft 
stakes    were    destroyed,    would    acto 
even  to  himself  that  he  failed  to  selhi 
in    exact    accord    with    the    stakes    d 
workman  employed  will  sustain  the  n 
of    the    constructor,    while    the   eng« 
have,    for    purposes    of    establishin)  tl 
curacy  of  the  destroyed  stakes,  onitl 
dence    of    himself    and    possibly  bias 
together  with  the  level  notes,  which  ,e 
to  the  ordinary  person.     Is  it  at  all  iri 
then  that,  where  the  system  of  sett; 
across   the   driveway  is  used,  erroi  a 
regularities    in   the   crown   and  grac  . 
finished  pavement  are  popularly  attw 
mistakes  of  the  engineer?     How  ir;li 
satisfactory   would    it   be   to    so  arrg 
anyone   may  stretch   a   line  between!u 
tops   and   witli   tape   and  foot  rule   t; 
definitely,  if  the  finished  surface  is  I'ai 
ance    with    the    written    instructions  hi 
eating  the  responsibility  for  errors  ;  a  iiu 
ner  intelligible  to  any  person. 

Fourth,  the  knowledge  that  respons'li 
errors    can   be    definitely   placed   at  n 
will  make  both  engineer  and  construir 
careful,  thus  helping  to  produce  wc: 
will  be  a  credit  to  both. 

In  regard  to  question  3,  the  vote  i 
method  of  measuring  up  concrete  \r\ 
so  nearly  unanimous  that  this  matte'c 
no  discussion  further  than  to  suggest  12 
in  the  interest  of  good  engineering  li 
obscure  and  questionable  practices  <■ 
old  masonry  custom  should  be  disco  a; 


An  act  has  been  introduced  in  ti  . 
toba  legislature,  which  asks  for  a  'a 
$200,000  from  the  government  for  go  1 
It  provides  that  any  municipality  wii' 
avail  itself  of  the  provisions  of  the  t 
make  application  to  the  Highway  Coiii- 
er  who  will  draw  up  a  scheme  of  impi  e 
which  must  be  finally  approved  by  th  -o 
The  council  shall  then  have  aut  r: 
bass     by-laws     for  the     sale     of    df" 
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ot:) 


jjatlin  Hauling  Stone  with  a  22- 
ifge  jtwer  Traction  Engine  and 
Itonel  preading  Cars,  Gatchell- 
villRoad,    York    County, 
Pennsylvania. 

.y    John     F.     Hammond.     General 
ntractor  and  E^ngineer. 

luildii  this  road  nearly  14,000  tons  of 

i.iiii    ere  required,  and   owing  to   the 

of   the    location    and    the    pro- 

^  from  other  nearer  depots,  all 

tii  be  haided  from  New  York,  at 

uthern    end    of   the    route ;    and 


heap  of  junk,  -.in-  cicv.    ■;..,  ■   ■_: 
iiig  the  repairs  to  ]>■>  ':kcv~\\^' 
aiid  the  p.ins  ln-U!  in  ji;:!,--  h     ; 
loosened  in  .-in  incre.lii.lv  '^■v^r- 
and  the  gear;  u-onld  l.c  lik^  u:". 
the   grit    dc-p.^.^itea    on    ilicni. """  i 
ni   operating  .,n   nuttit   r.j    [hi-,   1 
tain  a  .snpply  ,.f  tlie  cxtr.i  i.,i' ;s 
likely    t,,    bo    lifken;    .niu    :'.    ;. 
have  on  hand  even  some  yi  the  I 
as  a   break,   when   yon  are  uork: 
tanee  from  the  factory,  mav  r 
of  several  (la.\  s  and  c'omplcul 
of    work    which    is    depend.Mu 
hauled  by  the  engine.     We  inauit 
house    for  oils,   waste   and  oild 


es.  and  caus- 
ae nuts,  bolts 
liom  would  be 
>pace  of  time, 
iditones  from 
:  i.s  necessary 
ind,  to  main- 
tliat  are  most 

advisable  to 
irger  castings, 
ing  some  dis- 
uh  in  a  delay 
tie  up  a  piece 
>n  the  stone 
aincd  a  store- 
parts  ;   also  a 


(-View  of  Traction    Outfit   Used   in    Hauling   Stone   for    Road   Construction. 


tse   grades,    team    hauling   was 

ensive  and  slow,  as  a  team  of 

usually  found  among  the  farm- 

nove  over  two  tons  per  day, 

$3.50  or  $1.75   per  ton.     An 

.1    prominent     traction     engine 

vas  called  in  and  driven  over 

ressed  himself   as  very   doubt- 

1  succeed   with   a  traction   en- 

rades  on   the   pitches   of   some 

e  30  per  cent,  and  the  traction 

a  soapy  clay  nature.     He  ad- 

-;in  our  work  at  the  southerly 

w    Park   and    work   over    the 

vith    the    traction    outfit :    this 

ally   adopted,    with    the    result 

<  article,  which  I  think  may  be 

thers,  as  I  consider  it  a  very 

this   kind    of   machinery,    not 

t  with  under  ordinary  condi- 

1   shows  the  traction   outfit  in 

^es   of  the   tinislied   road   were 

"  per  cent  on  some  of  the  hills 

:l)le  distance.    The   records   on 

i"  is  based  were  started  on  Aug. 

miles,  one-half  of  the  road,  had 

■ontinued  up  to  Nov.  14,  1910. 

was  completed.  These  records 

means  of  information  and  to 

y  by  compelling  daily  report  of 

cd.  wages  paid  and  work  done. 

"  (Fig.  2)  was  made  as  simple 

^lat  no  excuse  could  be  offered 

'.t.     It   will   lie   seen    that   no 

red  of  the  men,  only  figures. 

cards  produced  immediate  re- 

rk  and  very  largely  increased 

i   the  plant.     All  repairs  and  re- 

narts    for   engine    and    cars    were 

'  vs  or  at  night.     From  the  con- 

:  the  engine  and  heavily  load- 

■    iiie   road,    its    surface   became 

rri  as  solid  rock,  and  the  continued 

r  made  a  deep  dust,  composed  of 

intly   used    screenings    required   by 

Ivania  specifications,  gave  us  much 

making    the    engine    look    like    a 


portable  forge,  bench,  vice,  jacks,  and  other 
tools  ready  to  take  to  the  side  of  the  engine 
in  ca.se  of  necessity ;  by  these  precautions  we 
did  not  lose  one  workable  day  between  Aug. 
I  and  Nov.  14,  1010.  Another  important  con- 
sideration is  the  w-ater  supply  which  must  he 
not  only  pure  but  readily  accessible  and  quick- 
ly gotten  from  the  supply  into  the  engine 
tanks.  We  pumped  directly  from  a  barrel 
sunken  in  the  bed  of  a  brook  into  a  large  tank 
placed  on  the  road  side,  high  enough  to  fill 
the  engine  tanks  by  gravity ;  but  made  the 
mistake  of  not  having  our  outlet  from  the 
large  tank  of  sufficient  size  to  fill  our  engine 
tanks  as  quickly  as  we  might  have  done,  and 
delays  occurred  at  the  tank  that  were  need- 
less and  anoying.  Water  was  pumped  into 
the  supply  tank  by  a  small  one-cylinder  gaso- 
line pump  which  operated  very  cheaply,  and 
only  reauired  the  services  of  the  engine  driver 
to  start  and  stop  it  as  he  passed  on  his  trips. 
The  wages  paid  to  the  engine  crew  was ; 
Engineer.  $3.50  per  day :  fireman,  $1.75  per 
day,  steady  time  for  ten  hours  daily;  over- 
time at  same  hourly  rate.  The  fireman  oper- 
ated the  stone  spreading  cars,  making  the 
spread  of  even  thickness,  which  requires  con- 
siderable experience  and  should  be  closely 
watched  by  the  overseer  as  the  tendency  is  to 
spread  too  deeply,  and  superfluous  stone  would 
have  to  be  removed,  at  an  extra  expense. 
Supervision  in  our  case  was  figured  at  one- 
third  of  the  superintendent's  time,  or  $2.28  per 
day  with  no  extra  time  allowance.  Interest 
and  depreciation  are  figured  on  the  new  value 
of  the  machinery — $5,050  on  Tune  I,  1909.  and 
on  an  estimated  life  of  four  years,  or  25  per 
cent  depreciation  per  year,  with  an  interest 
charge  on  the  capital  invested  of  5  per  cent. 
The  sum  of  the  interest  and  depreciation, 
however,  are  figured  for  the  whole  year  and 
divided  into  the  days  that  we  actually  worked. 
This  is  hardly  fair  to  the  machine,  as  it  might 
have  done  more  days'  work  and  thus  re- 
duced this  item.  The  life  of  the  machine  is 
also  very  conservative,  and  probably  should  be 
eight  to  twelve  years  instead  of  four  years. 


The  following  tabulations  show  our  con- 
clusions and  we  think  may  be  considered  quite 
accurate.  1  have  not  thought  it  necessary  to 
make  an  analysis  of  the  repair  account,  which 
consisted  of  castings,  bolts,  nuts,  valves,  pipe 
elbows,  engineer's  and  fireman's  time  and 
many  small  items : 
Total  Cost  of  Operation — 93  days. 

Opt-ratlne     %    945.67 

Repairs    310.17 

Depreciation  and   interest 686. l.*! 

Supervision    239.40 

Total     »2,181.39 

Analysis  of  Operating  Account. 

4.70  tons  coal  at  $4.50 i  21.15 

3.49  tons  coal  at  $5 17.4.i 

913.4   tons  coal  at  t3.;ti S97.77 

Water    66.27 

67  Bal.  cylinder  oil  at  30  cts 20.10 

30H  gals,  black  oil  at  9^  cts 2.94 

:!33Vs  lbs.  grease  at  '•'.-.  cts 18.77 

Tl  lbs.  of  waste  at  7V.  els 5.3.'i 

ICngineer's  waRcs  on  openilion 330.41 

Fireman's   waKes  on  operation 164.83 

3^  gals,  kerosene  at  10  els .35 

1  can  of  tar  at  28  cts .28 


Total    i    945.67 

Dally  Expense. 

-Supirvl.slon   wages    

l^ni^lrifi-r's   w.-igeb    

I'Mronmn's  wages   

I'oal    

Cylinder   oil    

Black  oil  (gears)   

Urease  (cups  and  gears)   . . 

Kerosene    

Tar     

Waste    

Depreciation    

Interest     

Kepairs     


Total    

Tonnage  Hauled. 

.\ugust  1,  1910  

."^ept.  1.   1910  

Oct.  1.  1910  

Nov.  14,  1910   .... 


Total  tons  

Cost  Per  Ton  Haiiletl. 
945.67 


Operation 

Kepair 

Depreciation 

Interest 

Supervision 


4,666 
310.17 

4,66i; 
596.7S 

4,666 
89.37 

4,666 
239.40 

4,G6G 


.i  2.28 

.     3.50 

.     1.75 

.     3.55 

.21 

.03 

.20 

.00,: 

.002 
.06 

.  6.417 
0.961 

.      3.33 

.$22. '^93 

1.681 

l,52-i 

.     1,176 

281 

4,666 

Cents. 

0.202 


O.066 
rt.l2S 
0.017 
0.051 


0.464 
E.vtrenic  haul.  9.44  r.iiles.     Start,  .'p. 00  miles. 
Average  length  of  haul,   7.22  miles  round  trip. 

2.24    trips    dally;    209    trips,    or   1.508.98   miles    in 

93  davK 


Engineer's  Report. 

Date    191 

Clear — Stormy.        Road— Good.       Road — Bad 

Engineer's  time  on  operation hours. 

Fireman's  time  on  operation hours. 

Other  time   hours. 

Coal    

Cylinder  oil gals.  CJasolino gals. 

Gear    oil gals.  Gas  engine  oil.... gals. 

Clip  grease Lbs.  Batteries Number 

Wa-ste    Lbs. 

Engine  tanks  of  water  used 

Gasoline  pump hours  running 

Engineer's  time  on  repairs hours 

Fireman's  time  on  repairs hours 

Other  lime  on  repairs hours 

Repair  parts   wanted 

(Give  numbers  on  parts.) 

Trains  hauled Cars Cubic  yards 

Road  surface.        Station Station 

Engineer. 

If  delays  occurred,  state  cause 


Give  numbers  of  repair  parts  used. 


SupT>lies  used  not  othcrwisr-  mentioned.. 


If  you  have  paid  out  cash  for  anv  supplies 
on  the  road,  state  its  amount  and  what  for 


Remarks 


Fig.  2 — Form    of  Card   Report. 
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A  Combined  Road  Scraper  and  Roller. 

A  combination  of  a  road  scraper  and  a  roller 
has  been  used  with  excellent  success  in  the 
maintenance  of  earth  roads  near  Fairmount, 
N.  Dak.  This  machine,  as  will  be  seen  from 
Fig.  1,  consists  of  an  iron  frame,  the  rear 
ends  of  which  are  bent  out  and  down  to  ac- 
commodate the  bearings  of  the  roller.  This 
roller  is  made  of  metal  and  is  tilled  with  con- 
crete. Behind  it  is  a  shelf  on  which  one  or 
more  concrete  blocks  can  be  placed  so  as  to 
furnish  extra  weight,  as  desired.  The  front 
end  of  the  frame  is  carried  on  two 
small  flanged  wheels,  which  serve  to  guide 
the  machine.  The  scraper  is  suspended  from 
the  centra!  part  of  the  frame,  and  is  con- 
nected by  rods  to  a  rock  shaft,  each  end  being 
adjusted  vertically  by  bell  crank  hand  levers. 

This  machine  can  be  handled  with  four 
horses  and  the  driver  can  also  manipulate 
the  scraper  blade  w'ith  the  levers.  The  effec- 
tive width  of  the  roller  and  blade  is  7  ft.  The 
total  weight  of  the  outfit  with  the  concrete 
blocks  is  about  2,200  lbs.  Of  this  the  roller 
accounts    for    Tr)0    lbs.,    the    machine    proper. 


The  engine,  which  should  have  been  thrown 
out  of  gear  over  night,  is  run  light  for  a  few- 
minutes  in  order  to  work  out  all  wet  steam 
and  water  from  the  cylinder  and  pipes.  Try 
the  safetv  valve  by  means  of  the  lever  at- 
tached to"  it  for  that  purpose  to  see  that  the 
seat  is  not  stuck.  Then  run  the  steam  up  to 
the  pressure  at  which  the  safety  valve  is  sup- 
posed to  release  so  as  to  make  sure  that  it 
pops  at  the  proper  pressure.  The  safety  valves 
on  Kellv  rollers  are  set  at  120-12.5  lbs.  and  on 
Iroquois  rollers  at  1.50  lbs.  Nos.  10  and  11 
are  set  at  14.5  lbs. 

When  tlie  roller  is  being  used  to  compact 
earth  sub-grade  or  slioulders,  or  crushed 
stone,  it  should  be  run  at  a  speed  not  to  ex- 
ceed 100  ft.  per  minute,  and  this  speed  should 
be  regulated  by  means  of  the  governor  and 
not  by  means  of  the  throttle,  so  that  the  en- 
gine may  be  operated  at  all  times  with  the 
throttle  wide  open. 

The  roller  should  always  be  operated  with 
the  reverse  lever  set  in  at  the  last  notch  ei- 
ther forward  or  backward,  except  when  it  is 
being  used  on  a  hard  smooth  surface,  or  for 


Fig.  1 — View  of  Combined  Road  Scraper  and    Roller. 


650  lbs.,  and  the  rear  weights,  800  lbs.     The 
machine  costs  about  $100. 

Although  it  has  been  found  that  the  cost  of 
crowning  a  new  earth  road  with  this  device 
is  about  the  same  as  with  an  ordinary  road 
grader,  its  principal  field  of  usefulness  ap- 
pears to  be  in  the  maintenance  of  the  ordinary 
earth  surface.  On  the  fairly  level  sand  loam 
earth  roads  in  the  vicinity  of  Fairmount  it 
has  been  found  that  w'ith  this  machine  from 
three  to  five  miles  of  16-ft.  road  can  be  put 
in  first  class  condition  in  a  10-hour  day.  On 
the  basis  of  20  cts.  per  hour  for  the  driver 
and  20  cts.  per  hour  for  each  two-horse  team. 
the  cost  of  operation  per  10-hour  day  would 
be  $6.  If  three  miles  of  road  were  dragged 
and  rolled  in  one  day.  the  cost  would  be  $2 
per  mile.  This  machine  is  the  invention  of 
W.  K,  Stebbins,  of  Fairmount,  N.  Dak.,  to 
whom  we  are  indebted  for  the  above  infor- 
mation. It  has  been  patented  and  is  manu- 
factured by  Mr.  Stebbins. 


Instructions    to    Operators    of    Steam 
Rollers. 

The  successful  working  of  a  steam  road 
roller  depends  more  upon  the  operator  than 
upon  any  other  single  factor.  For  that  reason 
the  following  instructions  issued  by  tlie  Illi- 
nois State  Highway  Commission  for  the  guid- 
ance of  its  road  roller  operators  should  be  of 
interest: 

When  the  operator  arrives  on  the  job  in  the 
morning,  the  watchman  will  have  steam 
raised.  The  operator's  first  duty  then  is  to 
oil  his  machine,  and  in  doing  so  he  should 
carefully  inspect  it  to  sec  that  every  hard 
oiler  is  filled  and  properly  screwed  down,  and 
that  all  sight  feed  oilers  are  filled  and  ad- 
justed so  that  the  proper  feed  will  be  secured, 
and  that  the  lubricator  or  cylinder  oil  pump 
is  filled  and  in  working  order. 

Having  oiled  the  machine,  the  cylinder  cocks 
should  be  opened  and  steam  allowed  to  blow 
through  the  cylinder  for  a  few  moments  to 
warm  it  and   blow  out  all  accunuilated  water. 


puddling,  in  which  case  the  reverse  lever  may 
he  set  in  the  second  notch. 

When  spikes  are  used  in  the  rear  rolls  for 
any  purpose,  care  must  be  taken  to  set  the 
scrapers  far  enough  back  from  the  wheels  to 
clear  the  ends  of  the  spikes.  Carelessness  in 
this  respect  w-ill  result  in  broken  springs  on 
the  scrapers.  After  the  spikes  have  been  re- 
moved and  the  plugs  replaced  in"  the  wheels, 
care  must  be  taken  to  drive  them  in  flush 
with  the  surface  so  that  they  will  not  catch 
on  the  scraper  when  it  is  set  tight  against  the 
wheel. 

When  for  any  reason  it  is  necessary  to  re- 
pack piston  or  valve  stems,  or  the  stem  on 
the  governor  or  throttle,  all  the  old  packing 
should  be  removed  and  replaced  with  new- 
packing.  For  the  governor  stem  and  for  the 
throttle  valve  stem,  lamp  wicking  or  hemp, 
dipped  in  a  mixture  of  cylinder  oil  and 
graphite,  will  be  found  to  be  most  satisfactory. 
For  the  valve  stems  and  piston  rods,  Garlock 
ring  packing  of  a  size  to  fit  will  be  provided, 
and  this  should  be  used.  When  a  gland  or 
valve  is  repacked  the  packing  nut  should  not 
be  set  up  tight  at  the  beginning,  but  should 
be  gradually  tightened  as  the  packing  works 
down.  Care  must  also  be  taken  not  to  set 
the  packing  up  so  tight  as  to  bind  on  the  rod. 

Leaky  valves  or  pet  cocks  should  not  be 
permitted,  because  the  dripping  from  them 
will  render  the  machine  unsightly,  and  the 
leakage  will  increase  each  day  until  it  is  reme- 
died. Leaky  valves  should  be  ground  as  soon 
as  the  leak  is  noted,  using  emery  dust  and 
cylinder  oil.  Pet  cocks  can  usually  be  re- 
paired in  the  same  way,  but  should  it  be  found 
impossible  to  stop  the  leak  by  grinding,  they 
should  be  removed  .'nid  replaced  with  new 
ones. 

On  every  roller  there  are  two  means  of  de- 
termining the  water  level  in  the  boiler:  one 
is  by  means  of  the  water  glass,  and  the  other 
is  by  means  of  the  gage  cocks.  Both  should 
be  used,  hut  it  is  dangerous  to  depend  on  the 
water  glass  for  determining  the  height  of  the 
water.     It  is  a  well  known  fact  that  the  water 


glass  does  not  always  correctly  ini 
water  level  on  account  of  scale  or  h  "" 
struction  in  the  passages  from  then  * 
the  water  glass.  By  using  the  gage  ft  {'" 
tjuently,  any  inaccuracies  in  the  w  , 
will  be  detected.  With  the  Kellv  [  ^f' 
steam  can  be  secured  when  the'w/'f^ 
is  entirely  full,  when  the  roller  isl  ?  ■, 
ground,  and  the  water  level  should Li! 
allowed  to  get  below  the  middle  of  il '" 
With  the  Iroquois  roller  it  will  be  fJ,^ 
on  hard  work,  wet  steam  will  resiijp' 
the  water  level  is  carried  very  lovjui^^ 
this  machine  there  should  always  biti!} 
1  in.  of  water  in  the  glass.  ^ 

Low  water  in  the  boiler  is  very  liki  ^  j 
suit  in  an  explosion,  but  should  thehenw 
escape  the  explosion,  serious  injur  to  fi 
plates  and  tubes  is  sure  to  result,  if  v  ,.,1? 
is  allowed  to  get  below  the  crown  ;jt  ■■, 
under  no  consideration  should  the  iljj  nr 
erator  continue  the  use  of  his  mats  w-- 
insufficient  water. 

In   making    repairs   and   adjustmei„r 
roller,  care  should  be  taken  to  use  t  p. 
tools  and  wrenches.     Solid  steel  wreiet 
socket  wrenches  are  provided  for  nii  0; 
machine    nuts    which   will   require  ii^t 
and   tightening   from   time  to  time,  : 
should   always   be   used   in   preferen,  :o 
monkey  wrench.     If  a  monkey  wrenc  s 
on  hexagonal  machined  nuts  or  on  b . 
there  is   danger   of  rounding  off  thio? 
until  no   wrench   will   fit.     If  it  is  :  il 
necessary   to  use   a   monkey  wre;ich 
nuts,    the   monkey   wrench   should  1,; 
tight  on  the  nut  before  an  attempt  i<  , 
turn   it.     LTnder   no   consideration  ^l  : 
stilson    or    alligator    wrench   be  useil 
kind  of  a  nut  or  bolt  head.     Such  11 
pipe  wrench  is  particularly  disaslruii. 
nuts  and  connections. 

The  ash  pan  should  be  cleaned  or,  ,', 
three  times  a  day,  and  under  no  cs- 
should    the   ashes   be    allowed  to    n 
until  they  close  the  space  underneaili 
bars.     Unless  the  under   side  of  i!ir 
kept  free  the  bars  will  burn  out  ver.^ji 
When  cleaning  the  ash  pan,  the  rollej!! 
be  maneuvered  into   such  a  position  .\< 
ashes  can  be  scraped  on  to  the  shou!  , 
must  never  be  scraped  on  to  the  mac  li 
The   rollers   steam   so   readily  that  e: 
no   excuse   for  using  the   blower  to  er 
steam  except  under  very  unusual  condj! 
heavy  work. 

The  boiler  should  be  fired  frequently: 
light  fire,  the  fuel  being  thrown  in  ajg 
side    plates    and    the    back    and   on    ■ 
places   in   the    fire.      By  firing  frcqueiv 
using  a  small  quantity  of  fuel  at  n  tin ;'. 
of  coals  will  gradually  be  built  up  wlh 
be   of   sufficient   thickness   to  maintai  >i 
very   readily   without  the  use  of  the  lo 
Never   under   any   consideration  turn  :i 
blower  with  the  fire  door  open,  becau  v 
this  is  done.'a"  draft  of  cold  air  is  drai 
the   flues   and   the  constant   repetition 
will    cause    the    flues    to    leak.     Occ:  i; 
when  a  new  fire  is  made,  after^  the  rt  r 
been  out  of  service  for  some  time,  it  1 
desirable   to   use   the   blower  to  e.xpe 
raising  of   steam,   and   occasionally _w  1 
roller   is    doing   very   heavy   work  it   i' 
necessary  to  use  the  blower  in  order  1 1 
tain  steam.     But  these  conditions  are  \' 
usual,    and   on    ordinary   macadam  w:. 
use  of  the  blower  is  absolutely  unneceir.v 
Each  roller  is  furnished  with  a  flue   ai'.' 
and   the   flues    should   be    cleaned  tho  <- 
once  a  day,  if  the  roller  is  in  contimi 
eration.      At   the    same    time   the   smo 
on  the  front  end  should  be  cleaned  01 
The  only  parts  of  the  roller  which  i' 
be  painted  in  the  field  are  the  fire  box 
front  end  of  the  boiler,  and  for  this  ,  1- 
a  special  paint  will  be  provided  and  n'W'i 
should  be  used. 

When   the  roller  is   in   regular  use, 
be  washed  out  at  least  once  a  week, 
irregular    work    after    60    hours    of 
Each    Saturday    night    the    roller_  and 
tank  should  be  placed  in  a  convenient  t 
for  this  purpose;  and  before  the  work 
on    Mondav   the    roller    should  be  the: 
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Mt  !n  doing  this,  all  wash  out  plugs 
I  rioved ;  and  all  scale  and  accumu- 
\  3l  sediment  forced  out  by  means 
adr  pressure  from  the  pump  which 
■d  M  the  water  wagon.  In  order  to 
cinlation  of  water  around  the  legs 
)ila  a  pips  nozzle  is  furnished.     It 

sji  a  shape  as  to  permit  the  forc- 

ati  around  all  sides  of  the  leg  of 

]  there  is  considerable  accumula- 

edfient  in  the  leg,   it   will  also   be 

t]use  a  flexible  wire  for  stirring 
se'ig  the  material  so  that  the  water 

ijjut.  Care  should  also  be  taken 
juliU  sediment  and  scale  from  the 

-^1  crown  sheet  as  well   as   from 

pit  of  the  boiler.  Thorough  and 
wlhing  out   is   absolutely   essential 

stming,  and  if  carefully  done  will 
igen  the  life  of  the  boiler,  and  de- 
jliount  of  repairs  necessary, 
th  plugs  which  are  removed  for 
o(  the  boiler  are  replaced,  they 
;  led  with  cylinder  oil  and  then 
u  slightly  when  replaced.     If  thev 

I  leak  after  pressure  comes  on  the 
;ynay  be  again  tightened  slightly, 
r'eated  until  all  leakage  stops.  If 
h-  while  the  boiler  is  cold,  it  will 
ff  It  to  remove  them  on  next  wash- 

)v  sheet  of  the  roller  is  provided 
s'e  plug  in  a  brass  nut,  and  if  in 
;i  the  fusible  plug  is  melted  out, 
n  must  be  removed  and  another 
II)  inserted.  The  new  plug  should 
Icn  until  it  projects  through  the 
,e  lug  nut  about  an  equal  distance 
ic  Then  the  ends  should  be  rivet- 
n  he  plug  nut  is  replaced  in  the 
e  it  should  be  first  dipped  in 
il.nd  then  screwed  into  the  crown 
it  set  up  tightly.  If  while  cold 
u  in  the  crown  sheet  as  tight  as 
r  leans  of  the  wrench  orovided  for 
c'.  it  will  be  very  difficult  to  re- 
lie  will  be  no  danger  of  leaking 
f  ut  is  screwed  in  with  the  fingers 
(htened  slightly   with   the   wrench. 


On  account  oi  the  ii:Ui:r.-  o:"  the  work,  there 
IS  more  or  less  vibr.ition  in  ilic  steam  roller, 
and  there  are  certain  ho\u  :.nd  nuts  on  the 
machme_  which  rcccivt;  en -iderable  strain 
from  this  cause.  This  is  p;ii;;cii!arly  true  of 
the  bolt  in  the  main  a.Kle  l.uxes  and  the  bolts 
which  hold  the  crown  gears  on  the  spider. 
When  giving  the  roller  the  dailv  oiling,  all 
such  bolts  and  nuts  should  he  examined  and 
if  any  of  them  have  beci.iiic  loosened  they 
should  be  tightened  before  the  roller  is  put 
in  operation.  The  bolls  which  attach  the 
main  yoke  casting  to  the  front  end  of  the 
boiler  will  also  be  found  lo  require  attention 
from  time  to  time,  and  tliov  should  be  ex- 
amined occasionally  and  tightened,  if  neces- 
sary. 

When  the  outfit  is  loaded  for  shipment,  the 
valve  in  the  pipe  between  the  two  tanks  should 
be  closed  and  the  front  tank  drained,  by  re- 
moving the  plug  from  the  bottom.  The  plate 
on  the  front  end  should  then  be  removed  and 
the  bottom  of  the  tank  covered  with  pieces  of 
hoard.  .All  drip  cocks,  the  steam  gage,  safely 
valve,  ejector,  cylinder  cocks,  oil  cups  and  the 
packing  nuts  from  the  front  end  of  the  valve 
stem  and  throttle,  the  governor  belt,  and  all 
tools  and  wrenches,  should  be  packed  in  the 
tank.  The  steam  gage  should  be  wrapned 
in  a  sack  or  placed  in  a  small  box  to  prevent 
the  glass  from  being  broken. 

All  padlocks  and  keys,  invariably,  must  be 
tied  together  with  a  cord  and  placed  inside 
the  tank   with   the  fittings. 

.A.ftcr  everything  has  been  packed,  the  plate 
should  be  replaced  and  secured  with  three  or 
four  bolts. 

N.  B. — Use  the  rear  tank  of  the  Iroquois 
roller. 

The  poker,  scraper,  and  flue  cleaner  should 
be  put  inside  the  water  sprinkler.  The  jack 
screw,  oil  cans,  waste,  shovel,  hose  and  mis- 
cellaneous supplies  should  be  put  in  the  tool 
box. 

Do  not  leave  any  padlocks  on  boxes  during 
shipment. 

Cover  all  engine  parts  and  the  jacket  of  the 
roller  with  hard  oil.  Pump  a  quantity  of 
cvlindcr  oil   intr.  tlic  engine  and   turn  it  over 


two  or  three  times  by  hand,  so  as  to  oil  the 
inside  of  the  cylinder. 

Throw  the  roller  out  of  gear  during  ship- 
ment ;  let  down  the  cab  curtains  and  tvirc 
them  so  that  the  wind  cannot  loosen  them. 

When  a  roller  is  in  operation  in  the  late 
fall,  it  will  be  necessary  to  take  precautions 
to  prevent  the  smaller  pipes  on  the  machine 
from  freezing  and  bursting.  In  such  weather, 
you  must  close  the  stop  cocks  between  the  in- 
jectors and  the  boiler,  open  all  drip  cocks  on 
the  steam  lead  from  the  dome,  and  close  the 
valve  at  the  dome,  thereby  draining  all  the 
small  pipes  on  the  machine.  Be  sure  that 
every  valve  and  drip  cock  is  open.  Open  all 
valves  in  the  lubricator  and  drain  it  thorough- 
ly. If  very  severe  weather  is  encountered, 
instead  of  removing  the  fire  at  night,  it  should 
be  banked  and  kept  over  night  so  as  to  keep 
the  water  slightly  warm  in  the  boiler. 

When  moving  the  roller  over  wet  ground, 
or  on  embankments  of  loose  material,  it  may 
have  a  tendency  to  slip,  and.  if  such  slipping 
occurs,  the  operator  should  immediately  close 
the  throttle,  stopping  the  roller ;  and  under 
no  consideration  should  he  try  to  move  again 
until  means  have  been  taken  to  prevent  fur- 
ther slipping.  Usually  the  easiest  way  out  of 
such  difliculty  is  to  put  one  or  two  spikes  in 
the  wheel  which  is  on  the  lower  side  of  the 
machine  when  slipping  occurs,  and  then  place 
a  post  or  tie  croswise  of  the  wheel  just  be- 
neath the  spikes.  Usually  the  roller  will  then 
pull  itself  up  on  to  this  post  and  raise  the 
wheel  so  that  it  will  be  possible  to  place  a 
plank  underneath.  With  this  plank  as  foot- 
ing, the  roller  will  usually  move  itself  out  of 
any  ordinary  situation.  If  it  is  found  im- 
possible to  raise  the  machine  in  this  way,  a 
jack  screw  and  blocking  should  be  secured  and 
the  lower  side  of  the  machine  jacked  up  and 
suitable  supports  placed  under  the  wheels  be- 
fore attempting  to  move  out  on  to  safe 
ground.  In  an  emergency  of  this  sort,  never 
lake  any  chances  of  injury  to  the  machine,  but 
make  careful  preparations  for  getting  it  out 
of  the  difficult  position.  Consult  immediately 
in  a  case  of  this  sort  with  the  engineer  in 
charge. 


ER   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


1  facture  of  Concrete   Sewer 

i|3r  the  Brooklyn  Bureau 

i        of  Sewers. 

s;ewer  pipe  has  been  used  in  the 
|,ver  system  for  over  50  years.  In 
l)g  over  400  miles  of  such  pipe 
id  and  are  now  giving  satisfactory 
•ce  good  workmanship  is  essential 
tssful  use  of  concrete  in  sewers, 
)  employed  in  manufacturing  the 
Doklyn  becomes  of  interest.  These 
ire  described  in  a  paper  by  Gus- 
Jan  before  the  recent  convention 
jinal  Association  of  Cement  Users. 
!  of  Mr.  Kaufman's  paper  relating 
ufacture  of  the  pipe  is  here  given 

used  in  the  Brooklyn  system  is 
n..  9  in.,  12  in.,  1.5  in.,  18  in.,  and 
alent  capacity.    The  6  in.  and  9  in. 

in  section.  All  pipe  is  made  in 
s.  with   hub  joints,   with   the   ex- 

in.  which  is  made  in  sections  2^/4 
"he  12  in.  pipe  is  circular  bore, 
base,  and  the  15  in.,  18  in.,  and  24 
shaped  bore,  with  a  flat  base.  The 
i  the  pipe  walls  are  as  follows : 
ircular  Thickness  of  wall. 

Ins. 


1  I-IG 

1% 

....     1% 

rs  are  as   follows : 

Depth  ot  col-  Thickness  of 
lar.  joint. 

Ins.  Ins. 

1  3  10  % 


9 

1  5/lG 

M 

12 

1% 

3/16 

15 

1% 

\i 

IS 

1% 

3/16 

24 

l?i 

hi. 

This  concrete  pipe  up  to  the  year  1890  was 
made  by  hand.  .At  that  time  pipe  made  by 
machine  was  introduced  by  the  Wilson  and 
Baillie  Manufacturing  Co.  With  the  hand 
made  pipe  it  was  always  difficult  to  mix  the 
ingredients  of  the  concrete  thoroughly  unless 
the  workmen  were  closely  watched.  This 
frequently  resulted  in  a  pipe  far  from  homo- 
geneous  in   texture. 

In  the  manufacture  of  the  machine-made 
pipe  the  cement,  sand  and  trap  rock  are  meas- 
ured and  thoroughly  mixed  in  a  machine 
mixer,  evenly  fed  to  the  molds,  and  rammed 
by  machinery  with  iron  rammers  regulated  to 
produce  continuous  and  uniform  blows  of  any 
impact  desired.  The  result  is  a  perfectly 
homogeneous  product  of  equal  density 
throughout. 

The  machine  used 'for  manufacturing  the 
pipe  consists  of  a  mechanical  tamper  and  a 
revolving  table  upon  which  the  molds  _are 
placed.  The  tampers  have  a  vertical  recipro- 
cating motion  and  at  the  same  time  move  out- 
ward and  inward  rapidly  so  as  to  conform  to 
the  line  of  the  travel  of  the  mold,  which. 
owing  to  its  oval  form,  presents,  at  each 
revolution,  varving  diameters  to  the  successive 
tamping  bars.  'There  are  eight  tampers,  made 
of  the  best  tool  steel,  running  200  tamps  a 
minute,  each.  Only  one  rammer  is  down  at 
a  time.  The  head,  which  consists  of  the 
actuating  machinery  for  the  tampers,  is 
counter-balanced  upward  as  the  mold  is  being 
filled  with  concrete.  The  head  is  raised  by 
the  densitv  of  the  concrete  and  m  this  way  an 


even  and  regular  product  is  obtained  which  it 
is  impossible  to  achieve  by  hand.  The  force 
of  the  blow  of  each  rammer  is  estimated  at 
800  lbs.  The  area  of  the  arm  of  the  rammer 
is  about  one  inch  square. 

The  proportions  of  the  concrete  materials, 
which  have  been  used  in  the  later  years,  are 
one  and  one-half  parts  of  the  best  grade  of 
Portland  cement,  one  part  of  sand,  and  three 
parts  of  trap  rock  screenings,  containing  20 
per  cent  of  stone  dust.  The  percentage  of 
water  used  to  the  whole  bulk  varies  from  10 
per  cent  to  15  per  cent,  according  to  the  con-, 
dition  of  the  ballast.  The  mix,  when  dumped 
on  the  floor,  is  apparently  dry  but  will  ball  in 
the  hand  with  some  pressure.  An  extra  mix 
is  used  in  forming  the  collar  for  the  reason 
that  as  the  rammers  do  not  exert  a  direct 
blow  on  the  material  in  the  oflfset  compression 
of  the  material   must   be   depended   upon. 

The  mixed  concrete  is  delivered  to  the 
machines  in  barrows  and  is  fed  into  the  hop- 
pers by  two  men,  one  on  cither  side.  .\s  soon 
as  the  flash  is  full,  and  the  core  automatically 
lifted  clear,  the  flask  is  taken  up  by  a  pipe 
truck  and  wheeled  into  the  stripping  rooms 
where  it  is  allowed  to  stand  usually  30  min- 
utes, when  it  is  stripped,  .\fter  the  pipe  have 
set  over  night  a  spray  of  water  is  turned  on 
and  the  pipe  kept  damp  until  at  the  expiration 
of  six  days  when  they  are  removed  from  un- 
der cover  and  placed  in  the  yard.  The  pipe, 
at  the  expiration  of  30  days,  are  set  sufficient- 
ly to  be  handled  in  the  work. 

Spurs  for  house  connections  are  connected 
on  the  pipe.  A  hole  is  cut  at  the  proper  point 
on  the  side  of  the  pipe  and  a  mold  is  placed 
in  the  interior.  Cement  mortar  is  then  spread 
over    the    mold    and    the    connection    piece    is 
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bedded  in  place  ami  a  heavy  bami  of  mortar 
is  wiped  around  the  joint  on  the  outside. 
After  the  mortar  is  removed  the  inside  joint 


a    Pelton   wheel.      The   dihition   tanks   are   set 
about    -^    ft.    above    the    liottom    of    the   uisidc 


with 


%-in.    galvanized    iron    pipe.     The    |)ip- 


Fig.    1 — General     View    of     Emergency    Hypochlorite     Plant     at     Evanston.    111. 


IS    finished   with   a   trowel.     This   method    has 
been   found  to  be  entirely  satisfactory. 


The  Design  of  the  Evanston,  111.,  Hy- 
pochlorite Plant — The  Decrease  in 
Typhoid  Fever  Cases  Follow- 
ing Installation  of  Plant. 

Contributed    by    C.    C    Saner,    Deputy    Commis- 
sioner  of    Public    Works,    Evanston,   111. 

During  the  month  of  November.  1!U1,  17 
cases  of  typhoid  fever  were  reported  to  the 
Health  Department  of  the  City  of  Evanston, 
111.  This  with  a  population  of  2.5.000  is  68 
cases  per  100,000.  Of  these  cases  ten  were  re- 
ported between  the  l-jth  and  the  20th  day  of 
the  month.  The  examinations  of  the  water 
at  the  laboratory  of  the  Health  Department 
showed  a  bacterial  content  rangin,?  from  400 
to  .j,000  per  c.  c,  with  gas  former'-  ranging 
from  5  to  20  in  10  c.  c.  Normal  rate  of 
typhoid  for  Evanston  is  six  cases  per  month, 
with  more  in  winter  months.  Cases  rise  with 
bacterial  count.  These  conditions  led  to  an 
examination  of  the  methods  of  tre.iting  pol- 
luted water  with  hypochlorite  of  lime,  and 
finally  the  ordering  by  the  water  committee 
on  Dec.  5th  of  the  installation  of  the  plant. 

The  intake  is  located  6,000  ft.  east  of  the 
pumping  station  in  Lake  Michigan  and  is 
brought  in  through  a  42-in.  cast  iron  pipe.  .\ 
tee  special  casting  is  located  inshore,  one 
branch  of  which  leads  to  a  tunnel,  connected 
by  a  shaft  to  the  bottom  of  the  settling  well ; 
the  other  branch  leads  direct  to  the  settling 
well  and  discharges  through  a  submerged  tee. 
These  intake  pipes  are  valved  so  lliat  either 
one  can  be  used  or  both  shut  ofif  and  the 
water  fed  direct  to  the  wet  wells.  The  set- 
tling well  is  .'W  ft.  in  diameter  and  30  ft. 
deep,  holding  about  1-5  ft.  of  water  when  in 
use.  The  settling  well  and  wet  wells  are 
within  a  well  house  and  it  is  here  that  the 
plant  for  mixing  and  applying  the  hypo  was 
constructed. 

The  plant  consists  of  a  mixing  machine  for 
making  the  hypo  into  a  thin  paste  with  water. 
A  general  view  of  the  plant  is  shown  in  Fig. 
].  The  mixer  is  set  so  that  the  overflow 
drains  into  two  wooden  tanks  8  ft.  in  diam- 
eter and  ZVz  ft.  deep.  The  mixing  tank  and 
dilution  tanks  are  drained  to  a  sewer  with  a 
2-in.  wrought  iron  pipe.  Pow-er  for  mixing 
and  stirring  the  dilution  tanks  is  furnished  by 
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ing  leads  to  an  orilicc  box  and  is  sn  arranged 
that  the  solution  can  be  drawn  from  either 
tank  or  both  tanks  at  once.  The  orifice  box 
sets  on  the  floor  of  the  well  house  and  feeds 
into  %-in.  galvanized  iron  pipes  leading  to 
the  grids.  Below  the  orilice  box  a  valve  is 
set  and  below  this  valve  a  "i"  through  which 
a  pressure  pipe  is  connected.  This  prcssitrc 
pipe  is  necessary  as  the  holes  in  the  grids 
are  liable  to  get  stopped  up  and  by  closing 
the  valves  just  above  the  "T"  pressure  can  be 
applied  to  the  grids  and  the  sediment  washed 
out  of  them. 

Tlie  grids  consist  of  %-in.  galvanized  iron 
pipes,  tees  and  plugs  as  shown  in  Fig.  2,  each 
lateral  pipe  having  two  %-in.  Iwles  drilled  in 
and  placed  on  the  down  stream  side  of  the 
pipe.  One  grid  is  placed  over  the  top  of  the 
shaft,  the  other  in  the  36-in.  "T"  at  the  side 
of  the  well.  By  placing  the  grids  at  these 
points  the  water  is  treated  when  it  enters  the 
well  and  has  about  20  minutes  contact  before 
reaching  the  suctions  of  the  pumps. 

The  plant  as  constructed  was  made  up  of 
parts  ordered  from  several  different  manufac- 
turers, and  most  of  the  parts  were  sent  by  ex- 
press. Two  weeks  after  the  order  was  given 
to  install  the  plant,  application  of  the  hypo- 
chlorite was  started.  The  mi.xing  was  done 
by  hand  at  first.  The  operation  of  the  plant 
requires  no  extra  help,  and  but  a  small  amount 
of  work  from  the  regular  employees.  At 
present  .50  lbs.  of  hypochlorite  are  being  used 
with  1,420  gals,  of  water.  .A.fter  this  mixture 
has  been  thoroughly  stirred  in  the  dilution 
tanks  it  is  allowed  to  stand  for  at  least  an 
hour  before  any  of  it  is  drawn  of¥.  as  a  good 
quantity  of  insoluble  material  is  always  pres- 
ent and  causes  stoppage  in  the  orifice  box  and 
the  valves. 

Each  gallon  of  the  above  solution  contains 
.03-52  lbs.  of  hypo,  which  analyzes  37  per  cent 
available  chlorine.  The  engineer  is  furnished 
with  the  following  simple  formula  from  which 
he  opei"ates  the  orifice  box.  Let  N  =  number 
of  gallons  pumped  per  minute 
1,000.000 

=  jl/    or     number    of    minutes     to 

N  pump  1,000.000  gals. 

Q  =  Number  of  pounds  of  hypo- 
chlorite to  be  added  to 
each  1,000,000  gals,  of 
water. 
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When    any    considerable    varia^  •  « 
speed  of  the  pumps  is  noticed  by  i  (Jjj 
he  counts  the  revolutions  and  getihe 
age.     After  he  has  calculated  tlnilii,  ' 
gallons    of   hypo   to   be  added  ve\nm 
gets  the  setting  for  the  orifice  boxLjl 
print   furnished  by  the  nianufactujrs 

The   treatment   was  started  wit  5] 
1,000,000    gals,    and    was    increase  m 
to  10  lbs.,  after  which  it  was  deci. 
to  3  lbs.,  and  has  since  been  rais 
The    gas    formers    have    been   ke 
for    considerable    periods    entirely  l.„, 
The   total  count  has  been   reducelo'ji 
101)  per  c.  c.  j     I 

The  period  of  incubation  of  tyloidi 
about  three  weeks,  the  date  for  ti  iX 
of  the  curve  was  set  at  about  j'.  ij| 
since  that  period  the  cases  havcEeiii. 
one  in  live  days.  Fig.  3  shows  {h\m]\ 
cases  in  November,  December,  Juj- 
February. 

On  two  occasions  the  taste  of  th  , 
ite  has  been  noticed  in  the  water  \\ 
of   these  occasions   an   odor  wsn  ; 
the    time    the    odor    was    noticcj 
1,000,000    gals,    were    being    addc  ,, 
amount   had   been   added   for  tlu 
previous.       No     satisfactory    expi    i 
lieen   given    for  the   occurrence, 
tion   of  from   3   to  5  lbs.   per   l'  n 
properly  applied  does  not  give  .iii 
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Fig.  2— Plan  and  Section  of  Evansu  H 
chlorite    Plant. 
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or    pounds     of    hypo    to    be 
added  each  minute. 


in  raw  water  such  as  is  drawn _  t- 
Michigan  will  produce  a  salisfac 
tcrial  content. 

The   cost   of  the   plant   which  wa 
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was  about  $750.    This  includes 

5  on  the  stirring  devices  and 
1  New  Vork.  and  other  charges 
oportionately  high    on    a    plant 

a  rush  job. 

rite  treatment  is  considered  an 
isure  only,  and  in  any  case  the 
iaccd  in  short  notice  as  it  was 

The  City  of  Evanston  will  un- 

:  a  filtration  plant  of  the  rapid 

•bin   the   ne.xt   year,    as    this    is 

-anitary  engineers  the  tin.il  ^n- 

e  water  supply. 


contract  rcqiiiri  :]:cnt<. 
contracts  wero  tivijuoni'.. 
Coal    contractors    ucr,-  ' 
shipment    .;.f    cxii    rciTt 


t:     :i-  01  C'lal  for 

'.  '-  iiy  this  method. 

•  jicd    to   make   a 

::.;!\.,-    .-,t     the    fuel 


cot  my  to  the  Consumer  Resiilt- 

■  pirn  the  Purchase  of  Coal 

'nder  Specifications. 

the  wide  use  of  coal,  the  vast 
iiey  involved  in  the  industry, 
and  wide  variations  in  the 
iiracteristics  of  coal,  it  seems 
\e  stop  to  consider  it.  that  the 


which  they  pr,,|K><c.l  t..  iu.r;:>:i  ,{  awarded  the 
contract^  hovcral  sluj.mvnis  -. ,  received  wer.- 
subjected  to  l.-irnin..;  k-<i.  ,.,:,|,.r  liu-  boiler 
and    the   evaporation   per   p,.:„„|    ,,,   ,-,,.^1   ,^,^^\ 

the  cost  to  evaporate  !, II,..  .^i  ^s.  ,m  were 

determmed  with  more  ..r  le<s  accuracv  de- 
pending on  the  car.:-  «ith  which  ihc  test/ were 
made.  It  cn.i!  oiitracldr-;  uerc  wi~e.  as  they 
usually  were,  extra  ;jr„:„l  o.;,l  wa.  ..iteii  siip'- 
phed  lor  the  le-t  .uid.  urnerajlv.  extraor- 
dmarily  high   results   weri    re- .r,l.:-'.|. 

However,  in  iiulividual  c.tscs  this  method 
has  been  s.atisfactorily  liandled  :ui(l  the  sys- 
tem is  often  useful  in  deli-rmiiiiug  the  gen- 
eral grade  of  fuel  best  smtrd  for  any  par- 
ticular boiler  ei|uipmcm. 

On  public  and  political  conlracls  the 
evaixiration  method  has  caused  no  end  of 
criticism  as  there  are  many  cimditious  uiidvr 


much  less  expensive  items  such  as  steel,  pig 
iron,  cement,  electrical  materials,  paper,  etc., 
are  often  purchased  on  the  most  rigid  spec- 
ifications  and   guarantee. 

Following  the  public  demand  for  efticiency 
.Tnd  honest  purchasing,  the  political  and  pub- 
lic institutions  have  in  many  cases  been  the 
leaders  in  scientific  methods  of  purchasing 
coal  Thus  in  1907  the  L'.  S.  Government 
adopted  a  form  of  B.T.U.  specifications  which 
is  now  -in  use  by  practically  all  Government 
departments.  The  methods  used  by  the  Gov- 
ernment and  the  method  now  in  use  by  other 
consumers  are,  generally,  based  on  the  same 
fundamental  principle,  which  is  the  "delivery 
of  heat  units."  While  there  are  several  dif- 
ferent methods  of  regulating  and  figuring  the 
value  of  a  delivery,  practically  all  of  them 
consider  the  analysis  of  as  much  importance 
as  the  weight  of  ihe  coal. 

r)ur  ci)iicern  is  now  setting  the  price  on 
S1,"jOO,00(.i  worth  of  coal  delivered  annually  to 
at    least    t'K>   consuming   plants,   among    Ihem 
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Fie     3 — Diagram     Showing     Fluctuations     in    Bacterial      Count     -and     Typhoid      Cases      at     Evanston. 


|f  this  material  along  modern  lines 

jO  slow  in  starting  and  developing. 

(tage  to  the  consumer  arising   from 

se   of  coal    according   to   specifica- 

shown    clearly    in    a    paper    read 

recent  annual  meeting  of, the  Illi- 

r   Supply   .Association     bv     W.    O. 

|e-president  of  the   Gulicic-Hender- 

I'f  Chicago.     The  adoption   of  this 

I  he  economic  operation  of  pumping 

I'lants    merits     the     careful     con- 

the    superintendents    of     such 

■  laJue  and  burning  qualities  have 
■n  the  underlying  basis  of  consid- 
lerever  it  has  been  possible  to 
ween  one  or  more  grades  or  sizes 
\e  find  all  sorts  of  crude  methods 
SKing  these  decisions  and  too  often 
lat  a  consumer  simply  knows  that 
01  coal  seems  to  burn  better  than 
ithout  really  knowing  Whether  or 
cheaper  for  him.  than  some  other 
uel. 

I  a  few  years  ago  the  larger  con- 
iployed  the  boiler  test  to  determine 
r  not  coal   was    efficient   or  up   to 


the  control  of  the  testing  engineer  and 'fire- 
men by  means  of  which  the  results  can  be 
controlled  at  will.  Furthermore,  even  if  the 
tests  are  honestly  and  efficiently  made,  they 
are  useless  in  the  case  of  a  legal  fight  as  it 
is  always  possible  to  show  that  the  condi- 
tions of  testing  are  constantly  changing  to  a 
greater  or  less  extent  due  to  the  formation  of 
boiler  scale,  weather,  load  and  firing  require- 
ments. 

Along  with  and  following  this  method  of 
specifying  and  regulating  deliveries  a  chem- 
ical analysis  showing  the  amount  of  moisture, 
volatile  matter,  fi.xed  carbon,  ash  and  heat 
value  was  frequently  incorporated  in  the 
contract  together  with  the  guarantee  of 
evaporation  obtained  by  the  boiler  test 
method.  This  was  often  a  strengthening 
clause  and  was  many  times  the  basis  of  mak- 
ing settlement  where  substitution  was  clearly 
evident. 

It  can  not  be  said  that  any  of  these  rhethods 
were  ever  universal  nor  is  the  new  and  im- 
proved B.T.U.  system  in  universal  use.  In 
many  cases  the  fuel  which  forms  from  10  to 
25  per  cent  of  the  yearly  expense,  is  bought 
without   any   supervision   whatever,  while  the 


all  of  the  Cook  County  institutions,  stations 
of  the  Sanitary  District  of  Chicago,  power 
and  heating  plants  of  the  South  Park  Com- 
missioners and  the  West  Chicago  Park  Com- 
missioners. .Ml  schools  under  the  Board  of 
Education,  as  well  as  maiiy  private  plants, 
buildings  in  the  Chicago  loop  district,  and 
power  plants  in  smaller  cities. 

Our  recent  work  for  the  Merriam  Commis- 
sion investigating  the  various  purchases  in 
the  City  of  Chicago,  was  beneficial  in  show- 
ing the  abuses  which  often  gradually  grow-  out 
of  the  old  or  slack  methods  of  purchasing. 

The  result  urrder  the  old  method  was  that 
the  men  in  actual  charge  of  these  purchases 
welcomed  an  opportunity  to  purchase  their 
coal  supply  on  a  specification  and  under  a 
system  which  would  not  only  give  them  good 
coal  at  a  low  figure,  but  also  relieve  them  of 
the  responsibility  or  the  criticism  due  to  the 
continued  and  expensive  abuses  under  the  old 
and  more  common  system.  Since  the  adop- 
tion of  the  Merriam  Commission  recom- 
mendation in  this  respect  the  Public  Works 
Department  of  -the  City  of  Chicago  is  getting 
a  better  grade  of  coal  an'l  saving  hundreds 
of  thousands  of  dollars  by  the  elimination  of 
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unbusinesslike  methods,  so  that  today  uollung 
but  commendation  is  heard  from  even  tlie  coal 
trade  itself  in  connection  with  this  big  item 
of  expenditure. 

The  B.T.U.  system  as  applied  to  public  in- 
stitutions briefly  is  as  follows:  Bids  for  the 
delivery  of  fuel  are  advertised  for  in  the  usual 
way.  The  advertisement  differs  little  from 
the  common  form  and  often  simply  states  that 
an  amount  of  coal  is  desired  and  that  the  same 
will  be  purchased  in  accordance  with  the 
B.T.U.  system,  specifications  for  which  may 
be   had   by   application,   etc. 

The  specifications  as  we  prepare  them  differ 
in  detail  for  different  institutions,  due  to  the 
variations  in  the  coal  requirements  and  busi- 
ness methods  of  the  office.  All  embrace 
clauses  to  cover  the  following  principal  points 
and  it  will  be  seen  that  a  specification  should 
cover  something  more  than  the  mere  physical 
properties  of  coal. 

1st.  Conditions  under  which  proposals  are 
to  be  made  must  be  clearly  defined,  the  bond, 
certified  check,  and  other  general  conditions 
must  be  explained. 

2nd.  Special  requirements  such  as  time 
and  place  of  delivery,  amount  of  coal  re- 
quired, strike  clause  (if  any),  liability  of  con- 
tractor ,and  clauses  covering  the  purchase  on 
open  market  must  be  clearly  and  specifically 
drawn.  Since  a  specification  is  usually  the 
basis  of  and  a  part  of  a  contract,  it  must  be 
legally  drawn  and  fair  to  both  the  contractor 
and  consumer  as  an  unfair  contract  may  not 
stand  the  test  of  the  court  even  though  it  may 
have  been  accepted  by  the   contractor. 

3d.  A  general  description  of  the  coal 
wanted  should  be  included  in  the  specifica- 
tions. This  description  is  usually  composed 
of  the  chemical  analysis  limits  together  with 
a  paragraph   relating  to  size,  as   follows : 

DESCRIPTION    OF   COAL   WANTED. 

Bituminous  lump  containing  not  less  than  12,- 
.'.00  B.T.U.  per  pound  of  dry  coal  and  not  to  ex- 
ceed 14  per  cent  of  ash  dry  coal.  Lump  coa 
shall  contain  all  the  lumps  as  mined  and  shall 
be  so  screened  as  not  to  contain  to  exceed  20 
per  cent  by  weight  of  coal  which  will  pass 
through  a  IH-in.   circular  perforated  screen. 

These  limitations  are  the  basis  on  which  fu- 
ture deliveries  are  to  be  enforced.  Similar 
chemical  and  physical  restrictions  can  be  drawn 
to  cover  other  grades  and  sizes  of  coal,  such  as 
screenines,  chestnut  anthracite,  washed  and 
unwashed  nut.  etc. 

4th.  A  specification  must  contain  a  clause 
covering  and  providing  for  a  means  of  rejection 
of  a  shipment  should  it  be  far  below  the  limit 
of  the  specification  as  to  quality  and  size. 

It  coal  inferior  as  to  size  and  quality  is  kept 
and  burned,  it  may  be  accepted  and  paid  for  on 
the  basis  of  deductions  made  in  accordance  with 
the  terms  of  the  specifications. 

The  penalty  for  excess  of  tine  coal  is  usually 
based  on  a  deduction  of  something  like  l^.*  per 
cent  of  the  contract  price  for  each  1  per  cent 
excess  of  fine  material  as  limited  above.  For 
example,  if  lump  coal  containing  not  to  exceed 
20  per  cent  fines  at  about  J2  per  ton  was  con- 
tracted for.  and  mine  run  coal  containing  32  per 
i-ent  of  fines  was  actually  delivered,  the  de- 
ductions due  to  fineness  would  be  1%  per  cent 
of  $2  for  each  1  per  cent  of  fine  coal  in  excess 
of  the  20  per  cent  of  allowed  or  a  net  deduction 
of  36  cts.  per  ton.  This  deduction  would  be 
made  in  addition  to  any  deuuction  or-igiiidtinri 
from  lower  heating  value. 

5th.  The  real  essence  of  the  specification 
lies  in  the  clause  covering  methods  of  payment. 
This  paragraph  must  literally  be  bull  strong 
and  hog  tight. 

Believing  that  each  individual  contractor 
.should  know  the  analysis  and  heating  value 
of  the  coal  he  is  attempting  to  sell,  the  re- 
sponsibility of  stating  the  exact  guarantee  as 
to  moisture,  ash  and  heat  value,  is  placed  upon 
him.  A  sheet  is  provided  whereon  he  may 
place  this  detailed  information  together  with 
the  price  per  ton  and  the  number  of  heat 
units  which  he  is  willing  to  guarantee  to  fur- 
nish for  one  cent. 

The  testing  and  payment  clause  clearly 
states  in  words  how  the  B.T.U.  for  one  cent 
shall  be  figured  and  is  briefly  stated  as  fol- 
lows : 

Multiply  the  number  of  heat  units  per 
pound  of  coal  as  delivered  by  two  thousand. 
'I'his  gives  the  number  of  heat  units  delivered 
in  every  ton.  Divide  this  product  by  the  price 
of  the  coal  per  ton  expressed  in  cents  plus 
an  arbitrary  correction  for  ash  amounting  to 
one-half  the  percentage  of  ash  expressed  as 
cents. 

Since  the  analysis  of  coal  is  often  expressed 


on  the  dry  basis,  the  heal  value  as  delivered 
must  be  determined  by  deducting  for  the  per- 
centage of  moisture.  Thus  the  calculation 
resolves  itself  to  this  formula : 
B.T.U.  dry  coal  X  per  cent  dry  coal  (100  less 
per  cent  of  moisture)  X  2,000 

Price   per   ton   in   cents  +  (0.5  X    per   cent   of 

ash  dry  coal) 

The  result  of  this  simple  calculation  gives 
the  number  of  heat  units  for  one  cent  which 
the  bidder  proposes  to  deliver.  Samples  are 
taken  from  all  subsequent  deliveries  and  upon 
these  samples  analyses  are  made  and  by  a 
converse  calculation  the  value  of  the  coal  as 
delivered  is  determined  accurately. 

The  specifications  state  the  high  and  low 
limits  of  analysis  which  will  be  accepted  un- 
der any  conditions.  Coal  accepted  is  paid  for 
on  the  showing  of  the  analysis. 

The  method  of  sampling,  chemical  analysis 
and  other  details  of  the  process  are  now  fairly 
well  standardized  and  while  there  are  still 
differences  of  opinion  in  minor  details,  never- 
theless it  is  a  fact  that  they  are  as  well  stand- 
ardized and  can  be  as  accurately  handled  as 
in  the  sampling  and  testing  of  other  materials 
of  commerce,  such  as  iron,   steel,  cement,  etc. 

After  the  preparation  and  adoption  of  a 
scientific  and  fair  specification  the  personal 
element  again  enters  and  unless  the  work  is 
honestly  and  accurately  done,  without  fear 
and  without  favor,  the  system  becomes  a  fail- 
ure. Although  the  system  has  enjoyed  a 
steady  growth,  still  much  of  the  criticism  and 
many  of  the  objections  are  based  entirely  on 
the  inefficiency  and   dishonesty  of  the  testing. 

The  best  of  apparatus  and  the  most  careful 
and  straightforward  work  are  required.  Need- 
less to  say  the  tester  must  have  no  affiliations 
or  connections  with  the  coal  trade  and  his 
efforts  must  be  to  maintain  the  absolute  con- 
fidence of  the  coal  trade  as  well  as  that  of 
the  consumer. 

We  have  among  our  contracts  several  cases 
where  the  contractors  have  continually  earned 
a  bonus  due  to  their  care  in  the  selection  of 
good  coal.  There  are  other  cases  where  they 
always  run  behind  due  to  over  bidding  their 
coal  either  through  accident  or  intent.  We 
believe  that  the  bonus  should  be  paid  where 
it  is  earned  and  likewise  believe  in  making 
deductions  where  the  coal  is  below  the  guar- 
antee. 

ADVANTAGES    OF    THE    B.T.U.    SYSTEM. 

The  B.T.U.  system  has  many  advantages 
especially  for  public  bodies  and  large  pur- 
chasers where  outside  influences  are  likely  to 
interfere. 

1st.  Bidders  are  all  placed  on  exactly  the 
same  basis  for  consideration.  Since  awards 
should  be  made  on  the  basis  of  the  maximum 
number  of  heat  units  for  one  cent,  there  can 
be  no  possible  controversy  if  this  rule  is  fol- 
lowed. For  example,  bids  are  received  from 
three  different  bidders  on  Illinois  or  Indiana 
lump.  No.  ]  bidder  agrees  to  furnish  "Atlas 
Lump''  on  the  basis  of  75,000  B.T.U.  for  one 
cent.  No.  2  agrees  to  furnish  "Perfection" 
Lump  with  100,000  B.T.U.  for  one  cent,  while 
No.  .3  agrees  to  furnish  "Economy  Lump" 
with  a  guarantee  of  125,000  B.T.U.  for  one 
cent.  At  a  glance  a  child  could  tell  which  is 
the  cheapest  and  best  bid.  L'nder  the  old 
method  the  bidder  offering  "Perfection  Lump" 
would  have  a  big  advantage,  especially  if  he 
were  politically  backed  up.  as  even  any  or- 
dinary "taxpayer"  would  be  expected  to  know 
that  "Perfection"  was  better  than  either  of 
tile   other   two   names. 

2nd.  Since  only  price  and  quality  enter  into 
the  calculations  upon  which  awards  are  made, 
it  will  be  evident  that  "trade  names"  have  no 
influence  whatsoever.  Thus  it  is  often  pos- 
sible for  dealers  to  offer  coal  of  good  quality 
from  small  and  comparatively  unknown  mines 
and  if  the  bidder  is  responsible  such  bids  can 
be  accepted  without  any  possible  chance  of 
loss. 

3d.  The  consumer  is  insured  against  the 
delivery  of  poor  coal,  since  the  penalties  tend 
to  stimulate  the  delivery  of  only  the  best  coal 
to  those  plants  where  regular  tests  are  made. 

4th.  A  specific  and  equitable  basis  of  pay- 
ment   is   provided   for,   should   coal   be   below 


grade.     Coal   rejected   under  the  «  ~  ,. 
of  contracting  was  often  accepteftf  , 
price   and   burned    up   simply  bee  -^    •  ** 
delay  in  getting  it   removed!        r    "  tie 


5th.     A    definite    basis    for 
contract  and  otherwise  regulating 


"■'Watioii  o( 
etc.,  is  provided.  "        '^  !''*"'«. 


6th.  Constant  testing  and  ini], 
healthful  influence  on  the  plai 
means  of  the  results  operating 
enabled  to  get  bettter  efficient 
men.  Furthermore,  the  knowle 
stant  and  regular  testing  is  beiiiL 
lates  the  best  efforts  of  the  com: 
nish  uniform  coal. 

7th.     The   system   can   be  cheai  :,^  ^ 

ciently  applied  at  a  cost  well  wit!;  '    

for  inspection  and  testing  and  sr 
ing  one  to  two  cents  per  ton. 

Of  course,  it  may  be  truly  said 
trade   as   a   whole   oppose  the  sx 
of  the  dealers  oppose  it  because 
their  chances  for  the  substitution 
of  poor  coal.     Other  operators  pruc: 
coal  naturally  are  at  a  disadvanta  ai 
use  their  powerful  influences  to  r.in 
old  hit  and  miss  methods.    Few  othi 
to  consider  how   it   has  really  opi'fi 
held  for  fair  and  equal  competiti^  , 
on   public  business.     In   general.  '   . 
this   opposition   is  and  has  been  ,  » 
it  is  plain  to  be  seen  that  their  •  , 
based  on  reasons  of  personal  gaii. 
really   favored   the   system  too     ; 
purchasers  would  not  want  it. 

With  all  of  the  opposition  froii; 
however,   there   are  always  pleiii' 
Generally  there  are   now  more  \<: 
than   when  bids  were  received  ini 
methods. 

The  Board  of  Education  of  C:a. 
merly  received  only  three  or  foubi 
some  of  these  were  from  affiliated  m 
Last  year  there  were  29  bidders  aim 
ent  and  actually  after  contracts.  ,  it- 
Park  Commissioners  received  10  d; 
much  smaller  amount  of  coal  and,if 
Chicago  Park  Commissioners  usin.si 
coal  received  14  bids.  !, 

It  often  is  said  as  an  argument  ^inst 
adoption   of  the   system,  that  the  it 
be   raised  to   cover   the   element  or 
due  to  possible  variations  in  the  cl 
most  certainly  has  not  been  the  re  It 
as  we  have  been  able  to  observe, 
price  per  ton  has  usually  been  low 
same  grade  of  coal  than  when  thijl 
method    of    purchasing    was   emploi. 
increased  competition  governs  ;his  ,  a  Is 
extent.  ' 

The   B.T.U.   system  gives  the  coracto 
means   of   discrimination  by  means  f  "' 
the   lodge   consumers   always  profit  I 
I  mean  that  the  bidders  are  usuallyc    . 
sell  coal  in  large  quantities  cheaper  lan  i 
would    be    willing   to    sell   the  samccnl 
smaller  consuniers.     Thus  he  may  ;r 
get  $2.55  per  ton  for  coal  from  the   ;, 
sumer   and   be    willing  to   accept  $'iO  i 
the    big    consumer    directly   across   a  st 
from  the  small  consumer.    So  he  sirly  " 
bids  the  coal  to  the  big  consumer 
the   B.T.U.   basis,    and    takes  a  dec ' 
5  cts.  per  ton  and  the  small  consul  r 
knows  that  he  is  paying  more  than  - 
neighbor. 

The  savings  by  the  installation  ofhis 
tern   in  the  Board  of  Education   ofChi( 
has   been    figured     to    exceed    $100,0. 
greater  part  of  this   saving  is  due  1 1'  •' 
creased    competition    and    consequen 
prices  due  to  the  assurances  of  lair 
afforded   by   the   method.     .\  part  i 
the  penalties  deducted  for  the  delivt 
ferior    coal   and   no    account    is  take 
large  unknown  saving  by  the  use  of 
grade  of  coal  received.     Similarly,  g.ii 
ings    are    being    made    in    other    pn  c 
private   plants 

Therefore,     judging     from    the     nt' 
growth   of   our   own   part   of  this  \vk 
since   we   constantly   hear   of  the  sn 
others   and  of  new  large  consumers 
to  take  bids  on  this  or  a  similar  bas  i 
safe  in  predicting  a  gradual  and  stead  ;f'i 
and  improvement  in  the  system. 
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,,'mic  Study  of  the  Four  Alter- 
inhods  Considered  for  the 
5,  sal  of  the  Garbage,  Rub- 
,i,  and  Ashes  of  Toronto. 

I. 
^   of   March    lo    we   aniKiniiced 
u'swtement  of  the  reconimcndations 
iiiand  Gregory,   relative   to   the   dis- 
■'e  refuse  of   the  city   of    1  oronto, 
eiublished  in  the  issue  of  March  J. . 
rtations.  however,  compel  a   turtlu-r 
,,  of  this  abstract,  so  in  the  present 
Hthe  first  two  projects  are  consitl- 
li   two   remaining    projects    will    be 
e  in   our   next    issue.      The    editors 
is  detailed  study,  of  the  problems 
I  ler   the    various    methods    of    dis- 
Jlered.  of  much  greater  value  than 
iVescription  of  a  completed  plant. 
'■)<'  the  question  of  the  disposal 
~  rubbish  and   ashes  of  a    city 
.mce  that  the  most  economical 
that  which,  as  a  whole  or  in 
of    its    parts,    will    give    the 
method   of   disposing   of    the 
of  refuse.     Thus,   if  the   dis- 
.  irbage  alone   is  by  the  reduc- 
:   is  necessary  to  consider  also 
the  rubbish  and  ashes.     Only 
the  entire  cost  of  the  most  el- 

-  of  garbage  disposal,  together 
-al  of  the  other  refuse,  can  a 

and  estimate  of  cost  for  a  city 

Dosal   of    the   garbage,    rubbish 
Toronto,    four    projects    have 
1.  the  first  two,  projects  A  and 
•,e  incineration  of  the  garbage, 
two,  projects  C  and  D.  the  re- 
garbage,  as  follows : 
incineration    of    the    garbage, 
portion   of   the   ashes  withoul 
'able  part  of  the  rubbish. 
Incineration    of    the    garbage, 
;i    portion    of    the    ashes    zuilli 
■he  salable  part  of  the  rubbish. 
Reduction  of  the  garbage  and 
i    the   rubbish   zi'itlwut   utilizing 
■t  of  the  rubbish. 
Reduction  of  the  garbage  and 
!    the    rubbish    with    utilization 
part  of  the  rubbish. 
:i  a  clear  understanding  of  these 
be  had   they  will  be   described 
length. 

PROJECT  A. 

of  the  garbage,  rubbish,  and  a 
ashes  ivithout  utilizing  the  sal- 
•he  rubbish.— In  this  project  it 
-at  all  of  the  garbage  and  rub- 
incinerated  and  also  a  portion 
but  only  such  amount  of  ashes 
necessary  to  produce  a   suitable 

-  to  insure  satisfactory  incinera- 
assumed  that  20  per  cent  of  the 

should  be  ashes.     The  remain- 

les  would  be  removed  to  dumps 

filling   up   and    reclaiming    low 

n  of  the   number   and   location 

incinerators  depends  somewhat 

of   hauling   the    refuse    after    it 

■cted.     .\fter  a  careful  cxamina- 

onditions  in  Toronto  and   study 

the  conclusion  has  been  reached 

population    of     approximately 

•hed,  two  incinerators  would  be 

ith  two  incinerators  the  average 

!  the  garbage  and  rubbish  would 

, renter   than   with   three  incinera- 

01  the   increase    in    cost    of    the    haul 

more  than  offset  by  the  saving  in 

;ii    only    two    incinerators    instead    of 

is  therefore,    proposed    in    this    project 

tv    refuse    incinerators    would    be    in- 

"■'   located    on    property    owned    by 

•le  Cattle  Market  and   the  other 

which  would  have  to  be  secured 

■t  iiy   near   Greenwood    avenue.      Both 

01  have  been   selected   with   a  view  to 

:  acent  to  a  railroad  in  order  to  pro- 

loithe  economical  removal  of  the  clin- 


ker. 


as  il  i...  jiruliablL-  ■'<\.\  .hi  .  luiki-r  can  lie 
removed  more  oi'L-apl;,  \>\  lin'ru.ul  irauspiir- 
tatiou  than  h\  h.'.:\'..\^"  ;bf  >..m..  hy  wagons 
to  points  01  di-po.^,1.  rh.:->c  uv.>  rrliise  in- 
cinerators woulil  be  tuUy  c-qir.i.pL.l  at  ihe  start 
and  would  be  of  size  sn'.iiil.'i-  -..r  care  for  a 
total  populatiou  of  iliiiXi""'.      Ii   v...idil  not  be 


planned  to  exleml  thoin 


v.!u-.i 


tlu'  population 


excec<ls  COO.OOM,  as  it  is  bfliived  tliat  at  such 
time  it  would  be  bctu-r  lo  iiist;iU  a  third  ref- 
use incinerator. 

Considering  now  iho  q'-ustii'ii  ui  collection 
as  related  to  this  project,  it  is  prnpused  that, 
largely  as  at  present,  the  '^jarbaue  and  rub- 
bish be  collected  together  .\s  all  of  the  rub- 
bish would  be  burned  il  wmiM  be  advan- 
tageous to  have  the  garbage  and  rubbish  col- 
lected together  for  the  reason  that  rubliish. 
when  mixed  with  garbage,  is  somewhat  re- 
duce<l  in  volume,  also  for  the  reason  that  the 
rubbish  will  absorb  a  certain  amount  of  moist- 
ure from  the  garbage  and.  by  thereby  pro- 
viding a  greater  surface  lor  e\api>r.ilioii,  will 
produce  a  resultant  mixture  of  refuse  con- 
taining less  moisture  and  improve  the  condi- 
tions for  incineration,  and  also  for  the  reason 
that  the  combined  collection  would  be  cheaper. 
The  ashes  would  be  collected  separately  and 
only  such  portion  as  would  be  needed  to  pro- 
vide a  suitable  mixture  for  incineration,  as 
mentioned  heretofore,  would  be  delivered  to 
the  incinerators. 

As  the  city  at  present  is  divided  into  three 
main  collection  districts  it  is  suggested  that, 
with  this  project,  the  city  would  be  redistrict- 
ed  so  as  to  provide  only  two  ni.iiu  collection 
districts,  namely,  an  eastern  district  and  a 
western  district.  That  portion  of  Ihe  refuse 
collected  in  the  eastern  district,  and  which 
would  be  burned,  would  be  delivered  to  the 
proposed  refuse  incinerator  near  Greenwood 
avenue,  and  similarly  that  portion  of  the  ref- 
use collected  in  the  western  district,  and  which 
would  be  burned,  would  be  delivered  to  the 
proposed  refuse  incinerator  at  the  Cattle 
Market. 

Each  of  these  two  refuse  incinerators  would 
have  a  net  rated  capacity  of  burning  21-5  tons 
of  mixed  refuse  per  24  hours.  Each  incinera- 
tor would  be  provided  with  four  furnaces 
each  capable  of  burning  from  70  to  75  tons 
of  mixed  refuse  per  24  hours.  It  is  assumed 
that  only  three  furnaces  at  each  incinerator 
would  be  required  to  be  in  operation  at  one 
time  in  order  to  burn  the  215  tons  in  i\ 
hours,  the  fourth  furnace  being  held  as  a 
reserve.  A  railroad  siding  would  be  built  on 
the  propertv  at  each  incinerator  on  which  cars 
would  be  set  to  receive  the  clinker  removed 
from  the  furnaces.  . 

It  would  not  be  planned  to  provide  boilers 
and  equipment  to  produce  power,  due  to 
the  fact  that  under  the  quite  unusual  condi- 
tions existing  at  Toronto,  there  would  be  no 
market  for  the  power  should  the  sarne  be  pro- 
duced. Careful  estimates  which  have  been 
made  indicate  that  it  would  cost  consider- 
ablv  more  to  reduce  electric  current  at  the 
incinerators,  by  the  utilization  of  the  waste 
heat  from  the  furnaces,  than  to  buy  the  same 
from  the  Hydro-Electric  Commission.  In 
view  of  this  extraordinary  fact  it  cannot  even 
be  recommended  to  produce  power  for  op- 
erating the  mechanical  equipment  in  the  in- 
cinerators but  rather  to  buy  it  from  the  Hy- 
dro-Electric Commission. 

Clinker,  when  crushed  and  screened,  is  suit- 
able for  use  in  certain  classes  of  concrete 
work  and  for  road-foundations,  etc.  .Where 
there  is  a  market  for  such  material  and 
where  a  sufficient  price  can  be  ot-tanied  f°r 
the  same,  it  is  desirable  to  install  chnker 
mills  for  crushing  and  sorting  and  prodt^ce 
r  salable  product.  At  the  MiKyaukee  in- 
cinerator a  clinker  mill  is  to  be  installed  at 
an  expense  of  about  ?2,800  and  it  is  expected 
that  the  crushed  and  screened  ^Imker  w. 
sell  for  about  75  cts.  per  cii.  yd.,  and  > 'eld  an 
annual  return  of  over  $0,000.  Inquiry  of  the 
city  officials  in  Toronto  has  not  led  us  o  be- 
Heve  that  at  the  present  time  there  would  Ix 
a  market  for  such  material  and,  therefore. 
clinTer  mills  have  not  been  included  m  the 
estScrof  the  cost  of  construction.  Should 
a  Set  for  the  clinker  be  found  at  a  later 


date,   clinker    mills    could    easily   be   installed 
and  at  onlv  a  slight  additional  expense. 

The  estimated  cost  of  construction  of  the 
two  Mo-tons  refuse  mcnierators.  without  pro- 
viding means  for  sorting  out  the  salable  part 
of  the  rubbish,  but  including  land,  fencing, 
railroad  sidings  and  p.iviiig  the  courtyards 
around  the  buildings  is  $478,400. 

The  estimated  annual  cost  of  operation  ot 
the  two  refuse  incinerators  when  h.indlmg  the 
refuse  from  a  population  of  COO.OOO  as  men- 
tioned above  is  $124.1140.  and  vvheii  l^wll>"K 
the  refuse  from  a  population  of  on  y  400,(101 
is  $102,.>10.  In  these  estimates  of  the  annual 
cost  of  operation  as  well  as  in  those  of  the 
other  projects  considered,  are  included  hxcd 
capital  charues  made  up  of  interest  at  4  per 
cent  and  also  a  sinking  fund  charge  of  Xt^ 
per  cent  to  retire  the  bonds  m  20  years,  with 
interest  on  sinking  fund  payments  at  3  per 
cent  per  annum.  The  estimated  cost  of  labor 
is  made  up  on  a  basis  of  320  working  days 
instead  of  300  days  in  order  to  allow  for  ex- 
tra labor  which  niav  at   limes  be   required. 

In  Tables  I.  H  and  HI  are  given,  .some- 
what in  detail,  the  estimated  cost  of  con- 
struction of  the  two  incinerators  and  also 
the  estimated  annual  cost  of  operation  ot 
the  same  when  handling  the  refuse  from  a 
population  of  000,000  and  from  a  population 
of  400,000,  but  without  utilizing  Ihc  salable 
part  of  the  rubbish. 

In  certain  cities  in  Europe  the  practice  of 
collecting  the  refuse  by  means  of  motor-op- 
erated wagons  has  recently  been  inaugurated, 
each  wagon  being  equipped  with  a  storage- 
batterv  The  waste  heat  from  the  incinera- 
tors is  utilized  to  produce  electric  current,  a 
part  of  which  in  turn  is  used  to  charge  the 
storage-batteries.  Bv  the  utilization  of  the 
waste  heat  in  this  manner  it  has  been  possi- 
ble to  reduce  the  total  cost  of  collection  and 
disposal.  .       .  ,  ,  , 

In  Toronto,  it  niav  be  that  it  would  be  more- 
economical  to  collect  the  refuse  by  means  of 
motor-operated  wagons,  the  electric  current 
being  purchased  from  the  Hydro-Electric 
Commission,  than  to  continue  the  present 
method  of  collection,  but  m  any  event  it 
would  not  be  economical  to  produce,  at  the 
incinerators,  the  electric  current  for  charging 
the  batteries,  for  the  reason  before  stated, 
that  current,  even  with  no  cost  of  heat  pro- 
duction, can  be  purchased  cheaper  from  the 
Hvdro-Electric  Commission  than  it  can  be 
produced  at  the  incinerators.  In  view  of  this 
fact  we  have  not  gone  into  the  cost  of  col- 
lecting the  refuse  in  motor-operated  wagons. 


T\BLE  I.-ESTIMATED  COST  OF  CON- 
STRUCTION OF  TWO  21.T-TON  REFUSE 
IXCINERATOHS  FOR  A  POPULATION  OF 
600  000  WITHOUT  UTILIZING  THE  SAL- 
ABLE PART  OF  THE  RUBBISH. 


Net    capacity   of   each    Incinerator, 

Refuse  per  -4   hours 
Net    capacity   of   two 

refuse  per  24  hours. 


'  i'.ooo 


12.200 
1.000 


215    tons    of 
'incinerators,    430   tons  of 

Incinerator 
Incln-         near 
erator      Green - 
at  cattle      wood 
market.      Ave. 

Land: 
At  cattle  market   (owned  by 

city)    ■■■■ 

Near   Greenwood   Ave 

Fence   * 

Railroad  Siding: 

At   cattle  market ■••"OO 

Near  Greenwood  Ave. .' •. ■  •  • 

Paving     •'•500 

Incinerator: 

Building:  ,  ... 

Excavation  2.000 

Foundations- ».»»" 

Superstructure     H'iSS, 

Chimney    >''™"' 

^l^nlrTaces^    120,000 

Storage   hoppers In'SSS 

Cranes    'S-*™ 

Clinke,-    hoists 2.000 

Clinker    platform 1.000 

Ventilating   apparatus 2.000 

Lavatory  and  locker  house 2,700 

Scale,  scale  house  and  office. .  3,00U    

$204,000     $212,000 
Engineering  and   contingencies. 

15   per  cent 30,600        31.800 

Total    estimated   cost $234,600     $243,800 

Grand  total.  $478,400. 


£00 
4.S00 


2.000 

8.0011 

22,000 

5.000 

120.000 
16,000 
10,000 
2,000 
1.000 
2.000 
2.700 
3,000 
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TABLE  II.— ESTIMATED  AXN'UAL  COST  OF 
OPERATION  OF  TWO  215-TON  INCINERA- 
TORS WITH  A  POPULATION  OF  600,000 
WITHOUT      UTILIZING        THE        SALABLE 

PART    OF   THE    RUBBISH. 

Tons. 

Weight  of  refuse  burned  at  each  iiicinera-        ^ 

tor  annually  ub.-ao 

Weight  of  refuse  burned  at  two  incinera-     ^ 

tors    annually    ■  H-'O"" 

Average  weight  of  refuse  burned  at  each 

incinerator  daily    1*'' 

Average  weight  of  refuse  burned  at  two 

incinerators   daily    '^ '  ■' 

320  working  days. 

ONE  INCINERATOR. 

Per  ton 

of  refuse 

Total,     handled^ 

Supervision   and   wei^hmaster.  .$     4,SO0         .fO.OS.j 

L,abor    31.6S0  O.o(>:j 

Removal  of  clinker.    11,250   tons  , 

at  $0  oO  3.375  O.OGO 

Power  'and  iight 720  O.Ol.i 

Maintenance  and  repairs 3.42.)  O.Obl 

Estimated  annual  cost  of  op- 
eration of  one  incinerator $  44,000         $0.iS2 

Estimated  annual  cost  of  op- 
eration of  second  incinerator.     44,000  0.7S2 

$  SS.OOO         $0,782 

Fixed  Charges; 
Interest,    4   per    cent   on 

$478,400     no, 140 

Sinking    fund,     3.72     per 

cent  on  $478.400 17,S00     3(1,940  0.328 

Total    estimated    annual    cost 

of  operation    $124,940         $1,110 

TABLE  III.— ESTIMATED  ANNUAL  COST  OF 
OPERATION  OF  TWO  215-TON  REFUSE 
INCINERATORS  WITH  A  POPULATION  OF 
400,000  AVITHOUT  UTILIZING  THE  SAL- 
ABLE PART  OF  THE  RUBBISH. 

Tons. 

Vv'eight    of   refuse    burned    at    each   incin- 
erator annually 37,500 

Weight    of    refuse    burned    at    two    incin- 
erators annually  75,000 

Average  weight  of  refuse  burned  at  each 

incinerator  daily    125 

Average   weight  of   refuse  burned  at    two 

incinerators   daily    250 

320  workin,g  days. 

ONE  INCINERATOI;. 

Per  ton 

of  refuse 

Total,     handled. 

Supervision   and  wei.?hmaster.  .$     4,S0O         $11,128 

Labor     22.400  0.597 

Removal    of    clinker,    7,500    tons 

at  $0.30    2,250  0.060 

Power  and  light 720  0.019 

Maintenance    and    repairs 2,630  0.070 

Estimated  annual  cost  of  op- 
eration of  one  incinerator. ..  .$  32,800         $0,874 

Estimated  annual  cost  of  op- 
eration of  second  incinerator.     32.800  0.S74 

$  C5.600         $0,874 

Fixed  Charges: 
Intere.st.    4    per    cent    on 

$478,400     $19,140 

Sinking     fund,     3.72     per 

cent  on  $478.400 17.800     36,940  0.493 

Total    estimated    annual    cost 

of   operation    $102,540         $1,307 

PROJECT  B. 

Incineration  of  ilic  garbage.  nibbisJi,  and  a 
portion  of  the  ashes  zuith  utilization  of  the 
salable  part  of  the  rubbish. 

This  project  is  in  many  respects  similar  to 
Project  A,  just  described.  Instead,  however, 
of  collecting  the  garbage  and  rtibbisli  togeth- 
er, they  would  be  collected  separately  and  the 
rubbish,  after  being  delivered  at  the  incinera- 
tors, would  be  sorted  over,  the  salable  part 
would  be  picked  out  and  sold  and  the  remain- 
der mixed  with  the  garbage  and  ashes  and 
burned  in  the  furnaces.  As  in  Project  A  only 
.1  portion  of  the  ashes  would  be  delivered  at 
the  incinerators,  the  remainder  being  used 
for  filling. 

As  in  Project  A  it  is  proposed  that  two 
refuse  incinerators  would  be  installed  and  at 
the  same  locations  previously  mentioned.  Al- 
so, as  in  Project  .A,  it  is  suggested  that  two 
main    collection   districts   be    formed. 

The  two  i-efuse  incinerators  would  be  simi- 
lar to  those  proposed  under  Project  A  except 
that  each  would  have  a  net  rated  capacity  of 
burning  only  19-5  tons  of  mixed  refuse  per 
24  hours.  Each  incinerator  would  be  pro- 
vided with  four  furnaces,  each  capable  of 
burning  G-5  tons  of  mixed  refuse  per  24  hours. 
In  addition  to  the  equipment  required  for  in- 
cineration, additional  equipment  would  be  pro- 
vided for  the  sorting  out  and  handling  of  the 


salable  part  of  the  rubbish.  For  reasons  pre- 
viously stated  no  clinker  mill  is  provided  and 
no  power  would  be  produced. 

The  estimated  cost  of  construction  of  the 
two  195-ton  refuse  incinerators,  including 
means  for  picking  out  and  handling  the  sala- 
ble portions  of  the  rubbish,  and  including 
land,  fencing  railroad  sidings  and  paving,  is 
$489,300. 

The  estimated  gross  annual  cost  of  opera- 
tion of  the  two  incinerators,  including  fixed 
charges,  wdien  handling  the  refuse  from  a 
population  of  600,000  as  mentioned  above,  and 
including  the  cost  of  picking  out  and  handling 
the  salable  part  of  the  rubbish  is  $166,570.  In 
Buffalo,  the  average  receipts  from  the  sale  of 
material  picked  out  from  the  rubbish  for  a 
period  of  over  four  years,  as  given  in  Table 
IV,  p.  295,  Engineering  and  Contr.\cting, 
March  13,  1912.  were  $2.34  per  ton  of  rub- 
bish handled.  We  have  no  reason  to  believe 
that  the  receipts  at  Toronto  \vould  vary  much 
from  those  obtained  at  Buffalo,  but  we  have 
taken  a  figure  slightly  less,  namely,  $2.25  per 
ton  of  rubbish  handled.  On  this  basis  it  is 
estimated  that  the  receipts  from  the  sale  of 
the  material  picked  out  from  the  rubbish 
would  be  $67,500  per  annum',  thus  giving  a 
total  estimated  net  annual  cost  of  operation 
of  $99,070. 

The  estimated  gross  annual  cost  of  opera- 
tion of  the  two  incinerators,  including  fixed 
charges,  when  handling  the  refuse  from  a  pop- 
ulation of  only  400.000  is  $131,570,  and  the 
estimated  receipts  from  the  sale  of  material 
picked  out  from  the  rubbish  $45,000,  giving 
a  total  estimated  net  annual  cost  of  operation 
of  $86,570. 

In  Tables  IV,  V  and  VI  are  given  some- 
what in  detail  the  estimated  cost  of  construc- 
tion of  the  two  195-ton  refuse  incinerators 
and  also  the  estimated  annual  cost  of  opera- 
tion of  the  same  when  handling  the  refuse 
from  a  population  of  600,000  and  from  a  pop- 
ulation of  400,000,  and  with  utilization  of  the 
salable   part   of   the   rubbish. 

Projects  A  and  B  both  involve  incineration. 
With  a  population  of  600,000,  the  estimated 
annual  cost  of  operation  of  Project  A.  in 
which  all  the  rubbish  is  burned,  is  $124,940. 
In  Project  B,  in  which  the  salable  part  of  the 
rubbish  is  picked  out  and  sold,  the  estimated 
net  annual  cost  of  operation  is  $99,070.  From 
a  comparison  of  these  two  estimates  it  is  seen 
that  the  picking  out  of  the  salable  part  of 
the  rubbish  will  result  in  an  estimated  annual 
saving  of  $25,870. 

TABLE  IV.— ESTIMATED  COST  OF  CON- 
STRUCTION OF  TWO  195-TON  REFUSE 
INCINER.ATORS  FOR  A  POPULATION  OF 
600,000  WITH  UTILIZATION  OF  THE  SAL- 
ABLE  PART    OF   THE  RUBBISH. 

Net    capacity    of    each    incinerator,    195  tons    of 

refuse  per  24   hours. 

Net  capacity  of  two  incinerators,  390  tons  of 
refuse   per   24   hours. 

Incinerator 

Incin-  near 

erator  Green- 

at  cattle  wood 

market.  Ave. 
Land: 
At   cattle   market    (owned   by 

city)    

Near  Greenwood  Ave $12,200 

Fence     $     1,250  1,250 

Railroad  Siding: 

At   cattle  market 3,900  

Near  Greenwood  Ave 1,209 

Paving     4,500  4,500 

Incinerator: 
Building: 

Excavation    1.400  1,400 

Foundations    8,600  8,600 

Superstructure     24,500  24.500 

Chimney    4.500  4,500 

Equipment: 

Furnaces     104,000  ]<I4,000 

Storage    hoppers 14.000  14.000 

Cranes     10,000  10.000 

Clinker    hoists...-. 2,000  2,000 

Clinker   platform 1.000  1,000 

Ventilating    apparatus 2,000  2,000 

Sortinq-    bins 4,350  4,350 

Rubbish    conveyors .i.OOO  .i.OOO 

Presses  and   punches 6,000  6.000 

Miscellaneous    equipment...       4,000  4.000 

Lavatory  and  locker  house 4.000  4.000 

Scale,  scale  house  and  ofldce...       3,000  3,000 

$208,000     $217,500 
Engineering  and   contingencies, 

15  per  cent 31,200        32,600 

Total    estimated    cost $239,200     $"50  100 

Grand    total,  $489,300. 


T.XBLE    v.— ESTIMATED   ANNU^ 


OPERATION  OF  AND  INCOME 


COST  Ot 


m-r 


195-TON     REFUSE     INCIN  ERAlto,; 
A  POPULATION  OF  600,000  WItIt'it, 
TION    OF    THE    SALABLE    PAl'  np     " 
RUBBISH.  "  'fHB 


Weight  of  refuse  delivered  at  each  r.i»  ^ 

erator   annually    "'•" 

Weight  of  refuse  delivered  at  two  rin' 

erators    annually    '"* 

\\'pight  of  refuse  burned  at  eaeh"im„»''"'*i 

tor   annually    '      ._ 

Weight  of  refuse  burned  at  two  iiii 

tors  annually  

Average    weight    of    refuse    deliv. 

each  incinerator  daily 

Average  weight  of  refuse  deliverea 

incinerators  daily    

Average  weight  of  refuse  burned  .i 

incinerator  daily    

Average  weight  of  refuse  binneil 

incinerators   daily    

320  working  days. 

OPERATIC  .\ 
One  Incinerator. 


Till 
Supervision   and   weighmaster.  .$    i; 

Labor   45  ^ 

Removal  of  clinker,    10.000  tons        1 

at   $0.30    30 

Power  and  light i'a 

Maintenance  and  repairs 5'jj 

Estimated  annual  cost  of  op- 
eration of  one  incinerator. .  ..$  64 

Estimated  annual  cost  of  op- 
eration of  second  incinerator.     64,0 

"jlisT) 

Fixed  Charges: 
Interest,    4    per    cent    on 

$489,300     $19,570 

Sinking     fund,     3.72     per 

cent  on  $489,300 18,200    ;j:. 

Total  estimated  gross  annual 

cost   of  operation $166.) 

Income   from   Sale  of  Matel 
Rubbish  handled,  30,000  tons  at 

.$2.25    $67 

Total    estimated    net    annual 
cost  of  operation $  99,.! 

TABLE  VL— ESTIMATED  ANNTJA:o 
OPERATION  AND  INCOME  FRO:t 
TON  REFUSE  INCINERATORS*^ 
POPULATION  OF  400,000  WITH';i 
TION  OF  THE  SALABLE  PAE* 
RUBBISH. 

Weight  of  refuse  delivered  at  eaili 

erator  annually    

Weight  of  refuse  delivered  at  two  iir 

erators   annually    

Weight  of  refuse  burned  at  each  incir:. 

tor    annually    

Weight  of  refuse  burned  at  two  Inci  li! 

tors  annually   

Average    weight    of    refuse    delivere  .1 

one  incinerator  daily 1 

Average  weight  of  refuse  delivered  a  « 

incinerators  daily    ', , 

Average  weight  of  refuse  burned  at  .c 

incinerator  daily   

Average  weight  of  refuse  burned  am 

incinerators  daily   

320  working  days. 

OPER.4.TION. 
One  Incinerator. 


Tota .'  i 
.Supervision  and' Weighmaster..$    6,0 

Labor 33,9 

Removal   of   clinker,    0,600  tons 

at  $0.30    1.'.' 

Power  and  light 1.4 

Maintenance  and  repairs 3.5 

Estimated  annual  cost  of  op- 
eration of  one  incinerator $  46,9 

Estimated  annual  cost  of  op- 
eration of  second  incinerator.     46.9i 

Fixed  Charges: 
Interest,    4    per    cent    ..n 

$489,300     $19,570 

Sinking     fund,     3.72     per 

cent  on  $489,300 18,200    37.; 

Tota!  estimated  gross  annual 

cost  of  operation $131.5' 

Income  from  Sale  of  Materi.i 
Rubbish     handled,     20,000    tons 

at  $2.25    5  t.'.ni 

Total    estimated    net    annual 
cost  of  operation S  >''': 


On  March  6th.  25  steam  shoy 
ing  in  the  Culebra  Cut  at  Pan.-, 
vated  a  total  of  41,254  cu.  yds.  of 
car  measurement,  in  8  hrs.  Tl 
■.greatest  amount  of  material  ever 
in  one  day  in  the  Culebra  Cut 
commencement  of  operations. 
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DRAINAGE    AND     IR 


ATION     SECTION 


cede  Followed  in  Public   Drain- 

je  Itch  Work  in  Southern  Min- 

'  nota  With    General    Costs 

of  Ditch  Work. 

5  have   (lone   so   much    by   piihlic 
clop  the  drainage  of  its  wet  lands 
:ate  of  Minnesota.    The  procedure 
public  ditch  work,  particularly  in 
portions  of  the  states,  is  outlined 
v  Mr.  C.  W.  Gove,  Countv  Sur- 
^m.  Minn.,  before  the  Minnesota 
nj  Engineers  Society.    This  paner 
method  of  mapping,  making  pro- 
cording    surveys    and     estimates 
Lieneral  interest.     We  abstract  the 
■'ows; 

;on  must  describe  the  starting 
rminus  particularly,  and  the  route 
way.  The  lands  to  be  affected  are 
ribed  also  in  a  general  wa-'.  al- 
;  resent  law  does  not  seem  to  re- 
le  petition.    The  petition  requests 


na.  r,,a  a,>  .  -:  .-ruer  :o  oi,,  ,t  uu:  i.>ii  i.enc- 
it  and  to  snc  :l,e  n,-xt  tract  the  omlct.  We 
thus  procec.l  to  the  en, I  oi  the  watercourse, 
and  benen!  all  the  laml  in  ilio  watershed 

Ihis  sysicni  Knmjs  ihe  outlets  close  lo  the 
lands  t-  he  drained  ami  ihe  owner  of  anv 
tract  may  complete  the  drainage  of  hi<  farm 
at  his  own  convenience  regardless  of  what  his 
neighbors  may  do. 

These  branches  are  put  in  for  the  purpose 
ot  lurnishing  outlets  only,  and  although  it  is 
sometimes  necessary  to  cross  some  tracts  with 
more  than  one  branch  in  or<ler  to  reach  other 
tracts,  we  do  not  attempt  anvthing  like  thor- 
ough drainage.  However,  these  branches 
usually  follow  the  natural  watercourses  and 
pass  through  the  large  sloughs  which  arc  a 
menace  to  all  the  lower  lands  and  a  breeding 
place  tor  mosquitoes  and  blackbird.s.  They 
cross  highways  in  many  places,  furnishing  out- 
lets for  the  drainage  of  the  road  grades  and 
ditches,  making  possible  the  construction  and 
maintenance  of  good  roads  in  low  spots.  M- 
though  the  full  benefits  of  the  svstcm  will  not 


the  office.  The  watershed  line  is  sketched  in 
on  the  map  with  a  colored  pencil,  and  the 
divides  between  the  different  branches  arc 
marked  in  a  different  color  so  that  the  ap- 
proximate area  to  be  drained  by  each  branch 
can  be  determined  and  the  proper  size  of  tile 
provided. 

The  size  of  tile  depends  upon  the  area  lo  be 
drained  and  the  available  fall,  although  these 
are  not  all  that  should  be  considered.  Land 
that  is  rolling,  or  hilly,  with  deep  ponds,  will 
require  larger  tile  than  l^at  lands,  for  the 
reason  that  the  rolling  land  docs  not  absorb 
nuich  of  the  rainfall,  and  the  water  runs  off 
(|uickly  into  the  )>onds  from  which  the  tile 
must  take  nearly  all  of  it  in  a  short  time  in 
order  to  save  crops,  while  in  the  case  of  low 
flat  land  that  is  nearly  all  tiled,  as  such  lands 
should  be,  the  soil  absorbs  all  of  the  rainfall 
and  the  drains  carry  off  the  surplus  gradually. 
Text  books  and  bulletins  on  land  drainage 
give  fables  and  formulas  for  calculating  the 
size  of  tile  but  there  are  so  many  things  to  be 
considered  that  no  fixed  rule  can  be  maile  to 


Fig.    1 — Map    of    Judicial    Ditch    No.    14.       ,,,uoiini,.j     Method     of     Mapping     a     Ditch      System. 


;o   lay  out  all  such   branches  as 

>ary  in  order  to  give  every  tract 

3d  and  sufficient    outlet    at    as 

:  points  as  is  necessary  for  the 

^e  of  all  the  low  lands  thereon. 

the  case  of  a  large  district,  re- 

c   number  of  branches   and   sub- 

|.  which  are  usually  constructed  of  tile. 

'i-r-il  practice  is  to  follow  everv  small 

-  ourse  to  its  head,  or  to  the  line 

on   which    the    headwaters    lie. 

es    sometimes     extend    through 

before  reaching  the  headwaters. 

-J  give  the  man   who   owns   land 

oy  the  main  ditch,  and  who  will   be 

for  the  construction  thereof,  the  full 

lereof.  it  is  necessary  not  only  to  take 

the   overflow   that   comes   down   the 

ain  ditch,  but  also  that  from  all 

■   as  well.     It   has  been    demon- 

clearly    during    the    past    wet 

land     cannot     b.e     successfully 

•:    subject    to  overflow   from  un- 

iand  lying  above  it.    We  therefore  "o 

le  "inan   higher    up,"    and    extend   a 

to  him   in   order   to    furnish   him    an 

'  well  as  to  protect  the  lower  land  from 

If  the  watercourse  extends  farther 

:essar>-  to  extend  the  branch  through 


be  realised  until  all  the  low  land  is  thoroughly 
drained,  it  is  complete  enough  to  drain  most 
of  the  worst  places  and  to  prevent  surface 
overflow. 

In  large  districts  with  a  large  number  of 
branches,  confusion  can  be  avoided  by  the  use 
of  some  simple  system  of  numbering.  The 
simpler  the  system  the  better.  We  have  tried 
several  and  have  settled  upon  the  following 
as  the  most  satisfactory.  Beginnin.g  at  the 
lower  end  of  the  main  ditch,  designate  the 
first  branch  as  Branch  A.  and  if  it  has  any 
sub-branches  designate  them  as  Branch  A  f, 
A  2,  etc.,  beginning  at  the  lower  end.  The 
next  branch  entering  the  main  will  be  Branch 
B,  and  its  sub-branches  B  J.  B  3.  etc.  Thus 
each  main  branch,  which  is  in  reality  a  smaller 
district,  is  grouped  by  itself  and  any  branch 
can  be  readily  located  on  Ihe  map.  In  case 
there  are  more  branches  than  letters  in  the 
alphabet,  use  them  ovi"  ■■■'■•■■  ' ■•■  ■'■•nbling 
them,  as  AA.  BB.  CC. 

In   making  the  survc;  '    'he 

field  man  is  provided  w-  < 

scale  of  -3  or  4  ins.  to  thi 
lands  to  be  affected.     On  ihis  nia; 
each  dav    the    lines    of    ditch,    la- 
watercourses,    farm   buildings,    and    a:,;       imr 
data  that  will  assist  in  making  up  the  map  in 


suit  all  cases,  and,  after  all,  choosing  the  size 

is  to  a  certain  extent  a  matter  of  judgment. 

Larger  tile  than   is  necessary  will  be  a  waste 

of  money  and  on  the  other  hand,  if  it  is  too 

small  crops  will  '■■  .!•.•., ,.....!  -n  .:  ,   -i.r  -,    .  .v, 

and   the  only   r- 

tile  with  larger. 

believe  it   the  be^l  plan   lu  put   in   ilie   larger 

tile  at  first.     The  soil  in  this  part  "f  the  state 

is  porous  and  r      ' 

get- the  main  br 

so   that   all  the   :-■«    ■..:■..'■.   .i.i.     -i 

least    1   ft.  deep.     The  branches  ai 

to  enter  the  main  at  least  i!  ft.  abo. ,   ... 

torn,  if  the  niSin  is  an  open  ditch;  if  tile,  tli' 

branches  enter  near  the  top  of  the  main   s 

that  each  branch  ha;  a  free  outlet  even  whe- 

the  main  is  nearly  full. 

The   first   tiling  in   Minnesota  w.; 
people  from  Illinois  who  had  seen  - 

■  •'    '■'■'■• '-••'•e,  and  of  • ■  -  ■' 

;I  system 
!  ~t  purpose         : 

the  standard  depth,  but  from  our  observation 
and  experience  we  are  convinced  that  in  this 
■art  of  the  state  a  minimum  depth  of  4  ft.  is 
:ie  best.  The  tile  does  itot  cost  a  cent  more 
for  a  deep  drain  then  for  a  shallow  one  and 
we  consider  a  4  ft.  depth  worth  at  least  twice 
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as  much  as  '-i  ft.  in  depth.     Tlie  e.Ktra  cost  of 
construction   is   a   good   investment.     This,   of 


each   size   over   9   in.   tile, 
the  cost   fnr  each   0.0.")   ft. 


the   tables   showing 
in  depth.     The  cost 


C.  \V.  Cove.  Drainage  Engineer,  Windoni,  Minn. 

For  Tile  Ditches 

Exhibit 

No.  2  OP  Engineer's  Report  in  Ditch  P 

ROCEEDINGS 

Showing  Estimated  Cost  per  Station  in  .  .  .  .Jttdicial 

Ditch  No.  14. 

Jackson County,  Minn. 

Preliminary  survey. 

No.  of 

Stake  at 

foot  of  each 

Size  of 
tile. 

Depth  of 

cut  in 

feet. 

Cost  of  dig- 
ging, laying 
tile  and  back- 
filling 
trenches. 

Cost  of   tile 
per  station 
delivered  at 

Total. 

viewers'     expenses, 
special  meetings, 
posting     n  o  tice  s, 
printing,  inspecting 

Total  estimat- 
ed cost  per 

station. 

ditch. 

and    other    general 
expenses,  also  other 

station. 

items  as  noted  below 

0 
1 

4, 
4.35 

M 

AIN  DITCH 

■  ■  ■  gi    ■  ■ 

$4.55' 

"%"&.o'o" 

'     $12,55   " 

$2.00 

$14,55 

2 

4.25 

4.75 

8.00 

12.75 

2.00 

14,75 

3 

3.95 

4.40 

8.00 

12.40 

2  00 

14,40 

4 

3.90 

4,10 

8.00 

12.10 

2.00 

14   10 

5 

4.25 

4,40 

8.00 

12.40 

2,00 

14,40 

6 

5.65 

7.20 

8.00 

15.20 

2,00 

17,20 

7 

5.60 

8.70 

S.OO 

16.70 

2.00 

18,70 

S 

6.65 

12.65 

8.00 

20.65 

2,00 

22 .  65 

9 

5.15 

9.25 

S.OO 

17.25 

2.00 

19.25 

10 

4.55 

7.00 

8.00 

15.00 

2.00 

17.00 

U 

■■ 

4.30 

5.00 

8.00 

13.00 

2.00 

15.00 

12 

3.75 

4.30 

S.OO 

12.30 

2.00 

14.30 

13 

3.70 

3.75 

8.00 

11.75 

2.00 

1  3 ,  75 

U 

4.05 

4.05 

8.00 

12.05 

2.00 

14,05 

13 

3.75 

4.05 

S.OO 

12.05 

2,00 

14  05 

16 

4.25 

4.20 

8.00 

12.20 

2,00 

14,20 

17 

4.15 

4.55 

S.OO 

12.55 

2.00 

14,55 

IS 

4.47 

4.75 

8.00 

12.75 

2.00 

14,75 

19 

6.49 

8.40 

8.00 

16.40 

2.00 

18.40 

20 

6,06 

13.10 

8.00 

21.10 

2.00 

23,10 

21 

7.03 

13.80 

8.00 

21.80 

2.00 

23,80 

22 

fi.45 

14.40 

S.OO 

22.40 

2.00 

24,40 

23 

10" 

5.92 

12.80 

8.00 

20.80 

2.00      ■ 

22.80 

24 

0.89 

13.40 

12.00 

25.40 

2.00 

27.40 

25 

6.56 

14.40 

12.00 

26.40 

2.00 

28.40 

26 

5.93 

12.95 

12.00 

24.95 

2.00 

26.95 

27 

4.80 

8.10 

12.00 

20.10 

2.00 

22.10 

28 

3.75 

5.80 

12.00 

17.80 

2.00 

19.80 

29 

3.80 

4.75 

12.00 

16.75 

2.00 

18.75 

30 

4,00 

4.95 

12.00 

16.95 

2,00 

18.95 

31 

4,20 

5.40 

12.00 

17.40 

2,00 

19.40 

32 

4,55 

6.00 

12.00 

18.00 

2.00 

20.00 

33 

4,80 

6.65 

12.00 

18.65 

2.00 

20,65 

34 

5.10 

7.20 

12.00 

19.20 

2.00 

21.20 

35 

5.45 

7.95 

12.00 

19.95 

2.00 

21.95 

36 

5.70 

8.60 

12.00 

20.60 

2.00 

22.60 

37 

6.50 

12.55 

12.00 

24.55 

2.00 

26.55 

38 

VF 

7.15 

14.70 

12.00 

26.70 

2.00 

28 .  70 

39 

6.65 

14.85 

16.00 

30.85 

2.00 

32.85 

40 

Carried  F 

7.10 
orward  .  .  . 

14.85 

16.00 

30.85 

2.00 

32,85 

$327.25 

$396.00 

$723.25 

$80  00 

$803.25 

fliniin, 

etc, 

Mnstr 

■^  cola 


tiniated  cost  of  construction.  And, 
contains  the  estimated  cost  of  the  ""^■■'*''' 
survey  and  notices  and  iiispectic 
station  which  added  to  the  cost 
tion  and  carried  to  the  right  h 
makes  the  total  estimate  per  statk  r- 
■2  is  a  sample  page  lilled  out.  Figi L  ^^^■ 
are  sample  pages  of  the  tables  for  t„/° 
and  tile  drains,  above  mentioned  T  '^ 
The  profiles  are  drawn  to  a  sca'nf.inn 
to  1  m.  horizontal,  and  10  ft  to  h  ■ 
The  stations  are  numbered  alonen'pT'" 
of  the  profile  and  the  depth  writUio„ , 
tical  line  between  the  grade  line    '       ' 


the  SI 
e  sliB 


face.  The  size  of  the  tile  and  gi 
be  shown  on  the  profile  and  all  rL ,,. 
the  grade  line  is  broken  should  L  J'l 
with  an  X  mark.  All  points  whe  b™ 
are  to  connect  should  be  marked jith 7 
circles   which   also  show  the  elevam  cf 


branch. 


I 


Fig.   2- 


-Form   for  Tabulated    Statement   of 

'Original  size  SHxl4  ins.) 


Ditch   Work. 


course,  would  not  apply  to  any  land  with  hard- 
pan  or  impervious  clay  subsoil. 

For  the  general  map  we  find  a  scale  of  600 
ft.  to  1  in.  the  most  convenient,  and  make  the 
sheets  30.x36  ins.  for  convenience  in  blueprint- 
ing and  handling.  The  blue  prints  are  num- 
bered and  bunched  in  regular  order,  and  in 
case  of  large  districts  a  map  is  drawn  on  a 
sinall  scale  showing  the  whole  district.  This 
small  map  shows  the  lines  of  the  ditches  and 
the  tracts  of  land  with  the  names  of  the 
•owners  but  the  ditches  are  not  drawn  to  scale 
and  the  map  is  made  for  the  use  of  the  view- 
ers and  contractors  in  locating  the  various 
branches.  The  large  map  is  drawn  to  scale 
and  shows  every  stake,  the  numbers  of  the 
sections  and  all  division  lines,  the  number  of 
acres  in  each  tract  and  the  owner's  name  on 
each  tract.  The  highways,  streams,  sloughs, 
lakes,  and  farm  buildings  are  also  shown. 

The  main  ditch  is  numbered  down  stream 
and  the  branches  up  stream  from  the  main, 
so  that  any  extensions  may  be  made  and  the 
numbers  will  come  in  regular  order. 

In  making  the  tabulated  statement  we  use 
our  own  blank  form,  which  is  shown  in  Fig. 
2,  and  which  provides  space  for  about  five 
times  as  many  stations  as  the  regular  blanks 
furnished  by  the  supply  houses,  and  can  be 
used  on  an  ordinary  typewriter.  Each  station 
is  estimated  separately  and  each  branch  footed 
so  that  the  cost  of  any  station  or  of  anv 
branch  can  be  readily  found.  The  footings  are 
all  tabulated  and  totaled  to  show  the  total 
estimate.  In  making  the  estimates  we  use 
tables  showing  the  number  of  cubic  yards  of 
excavation  in  one  station  of  100  ft.,  in  anv 
width  of  bottom  and  side  slope,  for  each  0.1 
ft.  in  depth.  For  estimates  of  tile  work  we 
use  a  table  showing  the  cost  per  station  for 
excavating,  laying  the  tile  and  filling  the 
trenches    as    one    item,    a    different    table    for 


of  tile  delivered  at  the  ditch  is  entered  as  one 
item,  and  the  tw-o  are  added  to  make  the  es- 


The  officials  whose  duty  it  is  ^.(,1, 
the  ditch  and  to  enter  into  a  conict 
construction  are  usually  not  expie 
such  matters  and  know  very  tl 
technical  terms,  and  the  same  is  ti-  , 
contractors.  We  have  therefore  ic 
to  put  on  the  plans  only  such  datas 
of  assistance  in  the  location  and  ..is 
of  the  ditch. 

The  engineer's  work  is  not  finisH  , 
filing  of  his  report.  He  must  sur\ 
inspect  the  work  of  construction,  'i 
lieve  this  requires  as  much  e.xperier,  ? 
and  even  more  good  every  day  coinc 
than  the  making  of  the  preliminarsu 
the  plans  and  estimated  cost.  To  be  r. 
inspector  of  tile  work  a  man  shou  li 
some  personal  experience  in  the  ie 
trenches  and  the  laying  of  tile.  I:  v, 
understand  the  difficulties  under  -h 
workmen  are  laboring  and  will  kiv, 
to  look  for  defects  and  where  spial 
ing  will  be  required.  A  little  ca:  ; 
places,  together  with  a  little  kindh; 
and  advice  will  insure  a  good  pie  i 
in  a  place  where  a  careless  or  inp. 
workman  might  cause  a  good  deal  i 
for  himself  as  well  as  the  inspectil, , 
We  believe  it  is  the  duty  of  the  ei,neer 
inspector  to  help  the  work  along  a  to  :.• 
the  contractor  to  take  advantage  ofli 
conditions,  to  instruct  the  workmea 
best  methods  of  doing  the  work  id  do 
he  can  to  get  the  best  possible  wk  oul 


3  ft.  to  41.;.  ft. 
AVi  ft.  to  6  ft. 


Ft. 
6 


9 

10 

11 

12 
13 
14 
15 
IS 
17 
IS 
19 
20 
21 
22 
23 
24 
25 

3  ft. 
Ft. 

6 

7 

8 

9 
10 

n 

12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 


0.0 

2.40 

3.30 

4.20 

6.25 

7. 30 

S.40 

12.2.-, 

13.711 

15.10 

16.55 

18.00 

19.45 

20.90 

22.30 

23.75 

25.20 

26.65 

28.10 

29.60 

31.10 


deep;  40  and 
deep;  50  and 


0.1 

2.50 

3.40 

4.30 

6.35 

7.45 

8.50 

12.40 

13.80 

15.25 

16.70 

18.15 

19.60 

21.00 

22.45 

23.90 

25.35 

26.75 

28.25 

29.75 

31.25 


0.2 

2.60 

3.50 

4.40 

6.45 

7.55 

8.60 

12.55 

13.95 

15.40 

16.85 

18.30 

19.75 

21.15 

22.60 

24.05 

25.50 

26.95 

28.40 

29.90 

31.40 


l/o    cts. 
cts. 


G-IN.,   S-IN.   and  9-IN. 


0.3 

2.65 

3.55 

4.45 

6.55 

7.65 

S.70 

12.65 

14.10 

15.55 

17.00 

1S.45 

19.85 

21.30 

22.75 

24.20 

25.65 

27.05 

28.55 

30.05 

31.55 


0.4 

2.75 

3.65 

4.55 

G.65 

7.75 

8.85 

12.80 

14.25 

15.70 

17.15 

18.60 

20.00 

21.45 

22.90 

24.35 

25.75 

27.20 

28.70 

30.20 

31.70 


0.5 

2.85 

3.75 

4.65 

6.80 

7.85 

8.95 

12.95 

14.40 

15.85 

17.30 

18.70 

20.15 

21.60 

23.04 

24.50 

25.90 

27.35 

28.85 

30.35 

31.85 


0  6  ft.; 

50  and 

0.0 

0.1 

3.00 

3.10 

4.10 

4.20 

5.15 

.5.25 

6.25 

6.35 

7.30 

7.45 

8.40 

8.50 

12.25 

12.40 

13.70 

13.80 

15.10 

15.25 

16.55 

16.70 

18.00 

18.15 

19.45 

19.60 

20.90 

21.00 

22.30 

22.46 

23.75 

23.90 

25.20 

25.35 

26.65 

26.80 

28.10 

28.25 

29.60 

29.75 

31.10 

31.25 

10-IN.   TILE. 


n  2 

0.3 

3.20 

3.30 

4.30 

4.40 

5.40 

5.50 

6.45 

6.55 

7.55 

7.65 

8.60 

8.70 

12.55 

12.65 

13.95 

14.10 

15.40 

15.55 

16.85 

17.00 

18.30 

18.45 

19.75 

19.85 

21.15 

21.15 

22.60 

22.75 

24.05 

24.20 

25.50 

25.65 

26.95 

27.05 

28.40 

28.55 

29.90 

30.05 

31.40 

31.55 

0.4 

3.45 

4.50 

5.60 

6.65 

7.75 

8.85 

12.80 

14.25 

15.70 

17.15 

18.55 

20.00 

21.30 

22.90 

24.35 

25.75 

27.20 

28.70 

30.20 

31.70 


0.5 

3.55 

4.60 

5.70 

6.80 

7.85 

S.95 

12.95 

14.40 

15.85 

17.30 

18.70 

20.15 

21.45 

23.05 

24.50 

25.90 

27.35 

28.85 

30.35 

31.85 


TILE. 
6 

0.6 

2.95 

3.85 

4.75 

6.90 

7.95 

9.05 
13.10 
14.55 
15^5. 
f7.40 
18.85 
20.30  - 
21.75 
23.20 
24.60 
26.05 
27.50 
29.00 
30.50 
32.00 


0.6 

3.65 

4.75 

5.80 

6.90 

7.95 

9.05 

13.10 

14.55 

16.00 

17.40 

18.85 

20.30 

21.60 

23.20 

24.60 

26.05 

27.50 

29.00 

30.50 

32.00 


ft.    to    121^    ft.;    60  lid 


0.7 

3.05 

3.95 

4.85 

7.00 

8.10 

9.15 

13.25 

14.70 

16.15 

17.55  ■ 

19.00 

20.45 

21.90 

23.35 

24.75 

26.20 

27.65 

29.15 

30.65 

32.15 

6  fi. 

0.7 

3.75 

4.85 

5.90 

7.00 

8.10 

9.15 

13.25 

14.70 

16.15 

17.55 

19.00 

20.45 

21.75 

23.35 

24.75 

26.20 

27.65 

29.15 

30.65 

32.15 


O.S 

3.10 

4.05 

4.90 

7.10 

8.20 

9.25 

13.40 

14.S5 

16.25 

17.70 

19.15 

20.60 

22.00 

23.45 

24.90 

26.35 

27.80 

29.30 

30.80 

32.30 


to  12^4  ft. 
0.8 


The  depth  given  is  the'sum  of  both  ends  or  twice  the  average  depth 

Fig.   3— Tables  for  Computing   Cost  of  Tile     Drains 


3.85 

4.95 

6.00 

7.10 

8.20 

9.25 

13.40 

14.85 

16.25 

17.70 

19.15 

20.60 

21.90 

23.45 

24.90 

26.35 

27.80 

29.30 

30.80 

32.30 


.10 
.00 

■.2f' 

J' 

■.3 

.6: 

'.9 

Ui' 
'8r 

!.7r. 
;.2ii 
.60 
.O.i 
.50 
:95 
r45 
,95 
.45 

ei.nd  4  I 
.9 
.95 
.06 
.15 


.35 
iSS 
,95 
40 


76 
05 
60 
OE 
5« 
95 
45 
;95 
45 


1^1-'. 


c  IN  vj  X  IN  i:-  j::.  I-;  i  i\  U     uV     U  O  N  T  R  A  C  T  I  N  G 


id  get  the  work  tinishcd  in  the  shori- 

si'  time.     He  must  insist  upon  sood 

'!  V{  js  not  hh  place  to  annoy  the  con- 

H  putting  every  possible   obstacle   in 

av'id  making  the  job  as  expensive  as 

„    ome  inspectors  seem  to  think  they 

-iig  their  duty  unless   they   are   in 

Tble  with  some  one,  but  our  ex- 


as  soon  a.s  tin,  iu,ii  i,  o'.:-..     The  whole  work 
,  is  to  be  ooiiipU'UTi  in  in,,   vo.-.r; 

Judicial  diioh  .\...  7.  wiiich'Ufs  alongside  of 
.\o.  U,  IS  .1!...,,,  I,:,],-  ,>.a;plc[ed.  The  plans 
call  lor  lti>2  iiiilfs  of  ..pen  diu-h  with  li  to  1-2 
It.  bottom  an<l  .  to  11  ft.  deinh.  .\lso  ■(■_'  miles 
of  tile  ironi  u  ti>  i.'-!  in^.  fho  .-siimated  cost 
ol    the   wliolc    |i,l,   was  SlilH.j.is  ;.nd   the  con- 


_ 

—     



EXHIBIT  1. 

fchedule  of  Op 

en  Ditch 

-12-ft.    1 

iiittulli.    .< 

,,1,1.    1    I. 

I 

.2 

.3 

.4 

.5 

,6 

s 

,| 

Ft. 

53.30 

58..^.0 

64.10 

69.60 

74. SO 

S".T" 

-■i',  .1" 

;,!  ',i> 

'•,    S" 

1 

109.60 

115.60 

121. SO 

127.80 

134.10 

1 10. 10 

117."" 

r.;:  I" 

16"  "" 

173.30 

180.00 

187. OJ 

194.10 

200.80 

207. ,V" 

■-■15.2" 

;, 

244.40 

251.90 

2.59. GO 

267.40 

274.80 

182  9" 

290.7" 

21'N.."." 

306.  TO 

4 

323.00 

331.10 

339.60 

347. SO 

356.30 

.■;65.2" 

373.70 

■  1S1.20 

391.1" 

40S.9U 

417.80 

427.00 

436.30 

445.20 

154.80 

464.1" 

173.30 

482. "0 

6 

502.20 

511.90 

521. SO 

531.80 

541.50 

551. SO 

561. SO 

571.9" 

603.00 

613.40 

62!  10 

634.80 

645.20 

i;56.30 

667.00 

t«77.8" 

688.90 

,s 

711.10 

722.20 

733.70 

745.10 

756.30 

768.1" 

779.60 

791.1" 

N03.0O 

',1 

826.70 

.S3S.50 

S50.7O 

S62.9" 

S74.NO 

SS7.4" 

<'.i9.tl" 

911.9" 

924.40 

10 

949.60 

962.20 

975.20 

988.10 

1.000.7" 

1.013.7" 

1  "27.00 

l."IO."" 

1,0.53.30 

11 

t,0S0.00 

1.093.30 

1.10, .00 

1.120.70 

1.134.10 

1. 148. 10 

1.161.8., 

1.175.60 

1.1S9.G0 

12 

1.217.80 

1.231.80 

1,246.30 

1.260.70 

1,274.80 

1.2.S9.6" 

1.304.11. 

1.318.5" 

1.333.30 

li 

1.363.0O 

1.377.80 

1.393.00 

1.40S.10 

1.423.0" 

1.438. .50 

1.453.7" 

1.168.90 

1.184.40 

1. 

l..".l.i.60 

1.531.20 

1.547. 00 

1.562. SO 

1,578.70 

1. .'■94.70 

1.610.7« 

1. 62*",.  SO 

1.643.00 

15 

1.675.60 

1.692.00 

1.708.50 

1.725.00 

1,741.70 

1,758.40 

1.775.1" 

1,792.0" 

1.808.90 

1*1 

1.S43.00 

1,860.10 

1,877.40 

1,894.70 

1.912.00 

1,929. .5" 

1,917.01 

1.964.60 

1.9S2.20 

17 

2.(n7.SO 

2.035.70 

2.0.53.70 

2,071.70 

2.0S9.S0 

2.108.00 

2.126.2C 

2.144.60 

2,163.00 

IS 

2,200.00 

2,218.70 

2.237.40 

2,256.10 

2.275.00 

2.293.90 

2,312.90 

2,332.00 

2,351.10 

19 
20 

,Fig.  4 — Table   Giving    Quantities   of      Excavation  for  Open   Ditches. 


T  ads  us  to   believe   that   if    the  in- 
•r.  knows  what  constitutes  a  Tood 
~ts  upon  getting   it,   he   can   get 
by  assisting  whenever  an  opoor- 
tlian  by  antagonizing  everybody. 
\ient  of  the  work  in  this  part  of 
11  only  say  that  I  have  been  able 
a  for  a  portion  of  it  in  the  coun- 
11.  Martin.  Faribault  and  Cotton- 
it  it  is  very  incomplete.    In  Jack- 
iiere  are  now^  either   finished  or 
■instruction  three  county  ditches 
ulicial  ditches.    In  Martin  County 
■iches  and  twenty  Judicial  ditches, 
'ounty  seven  county  ditches  and 
ditches,  in  Cottonwood  County 
ditches. 

us  range  in  size  from  2,000  acres 

?.    The  largest  one  is  known  as 

No.  14  of  Martin  and  Faribault 

covers  about  30,000  acres.     It  is 

the   southeastern    part    of     Martin 

I'  :d  the  southwestern  part  of  Faribault 

s   tiet  is  in  Badger  Creek,  a  tributary 

lie  Earth  River.     The  plans  call   for 

1 :  )f  Open  ditch,  with  a  bottom  width 

and  a  depth  of  6  to  14  ft.,  with 

figured  at  1  to  1.     There  will  be 

i   main  and  branches  amounting  to  a 

5V    100  miles,  ranging  in  size  from  6 

ir  e  very  small  branches  to  24  ins.  for 

irpal  branches.     The    cost    was    esti- 


tract  was  let  for  $147,004.  This  ditch  covers 
an  area  of  about  1.5,000  acres  in  Minnesota  antl 
receives  the  surplus  from  about  10,000  acres 
in  Iowa.  The  outlet  is  in  Otter  Creek,  also 
a  tributary  of  the  Blue  Earth  River. 

Judicial  ditch  Xo.  8  of  Martin  County  is 
located  in  Town  103.  Range  30,  and  covers 
an  area  of  about  5,000  acres.  The  plans  call 
for  three  miles  of  open  ditch  and  20  miles  of 
tile.  The  cost  was  estimated  at  $37,000,  and 
the  contract  was  let  for  a  little  less  than  that. 

Judicial  ditch  Xo.  3  of  Martin  County  is 
located  in  Town  103,  Range  30,  and  covers 
about  7,000  acres,  has  five  miles  of  open  ditch 
and  1()  miles  of  tile.  The  estimated  cost  was 
So", 94.")  and  the  contract  was  let  for  $.37,300. 

Judicial  Ditch  No.  9  of  Martin  Countv 
covers  an  area  of  l.SOO  acres  and  is  all  con- 
structed of  tile,  about  7%  miles.  The  cost  w-as 
estimated  at  $14,758.76  and  the  contract  was 
let  for  $13,444. 

Judicial  ditch  No.  13  of  Jackson  and  Nobles 
Counties  covers  an  area  of  about  15,000  acres 
and  the  plans  call  for  about  ten  miles  of  onen 
ditch  and  60  miles  of  tile  from  li  ins.  to  26  ins. 
The  contract  has  not  yet  been  let,  but  the  cost 
is  estimated  at  $107,000. 

Judicial  ditch  No.  6  of  Jackson  Countv 
covers  an  area  of  1,800  acres  and  is  all  con- 
plans  call  for  seven  miles  of  open  ditch  and 
40  miles  of  tile.  The  estimated  cost  was 
$66,212  and  the  contract  price  was  $65,600. 


general  plan  and  scope  of  the  work  and  tht 
co>l  per  mile.  I'he  area  given  covers  the 
whole  watershed  and  about  one-third  of  that 
may   he  considered  as  being  benefited. 

There  is  nearly  always  more  or  less  ooposi- 
lioii  u>  a  proposition  of  this  kind  but  it  comes 
from  those  who  do  not  understand  the 
methods  or  the  benelils.  Many  property  own- 
ers think  they  arc  being  forced  into  an  enter- 
prise that  is  going  to  make  some  one  rich  at 
their  expense,  and  that  it  will  cost  them  more 
than  if  they  were  permitted  to  do  the  work 
thein>clves  We  encourage  thein  to  figure  on 
the  work  and  to  bid  on  the  part  in  which  they 
are  interested  ami  it  has  been  found  in  the 
majority  of  cases  that  they  cannot  afford  to 
take  it  at  the  contract  price.  This  is  only 
one  advantage  of  the  system.  The  main  ad- 
vantage being  the  drainage  of  all  sloughs  in 
one  svstem  planned  with  that  end  in  view. 
.\nother  advantage  is  the  easy  payments,  giv- 
ing the  property  owner  an  opportunity  to  use 
his  ready  money  in  completing  the  drainage 
of  his  farm  and  get  the  benelit  in  the  increased 
crops  and  ease  of  management  thereof. 


Methods    of    Tile    Draining     Gumbo, 
Hardpan  and  Seepy  Land  in  Kan- 
sas— General  Instructions 
and  Costs. 

Good  design  in  tile  drainage  rei|uire>  a 
knowledge  of  the  drainage  characteristics  of 
different  classes  of  soils.  In  a  paper  before 
the  Kansas  Engineering  Society,  Mr.  H.  B. 
Walker,  Drainage  Engineer,  Kansas  .Agricul- 
tural College,  Manhattan,  Kan.,  discusses 
methods  of  tile  draining  the  three  broad  clas^^- 
es  of  soils  encountered  in  Kansas.  In  addi- 
tion, general  directions  for  making  and  map- 
ping surveys  and  for  estimating  costs  arc 
given.  .Average  costs  are  tabulated.  The  pa- 
per in  abstract  was  as  follows : 

In  the  first  place  tile  drainage  treats  directly 
of  the  regulation  of  soil  moisture.  Secondly, 
the  engineer  should  realize  that  the  soil 
is  the  farmer's  business  capital.  With  these 
two  things  in  mind  it  must  be  evident  that  in 
order  successfully  to  design  tile  drainage  sys- 
tems for  the  regulation  of  soil  moisture,  we 
should  be  familiar  with  the  drainage  charac- 
teristics and  capabilities  of  the  ditTerent  soils 
that  represent  the  farmer's  capital.  It  is  not 
necessary  for  the  engineer  to  be  a  soil  expert 
in  order  successfully  to  carry  on  the  drainage 
work,  but  he  should  at  least  be  familiar  with 
the  different  types  of  soils  encountered  in  his 
immediate  vicinity. 

The  soils  that  are  the  most  frequently  en- 
countered in  Kansas  that  require  drainage  are 
usually  locally  divided  up  into  the  three  fol- 
lowing   types :      Gumbo,    hardpan    and    seepy 
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Fig.    5— Profiles   of   Judicial    Ditch    No.    14,      Minnesota,    Illustrating    Standard    Practice. 


I  $'250,000  and  the  contract  was  let  for 

rj^nt  of  the  estimate.     This  ditch  will 

■^50  cars  of  tile  which  must  be  taken 

oee  distance  of   nine  miles   from  the 

■n.     The  open  work  will  be  done 

'ting  dredges,  which  are  now  on 

ind  will  be  ready  to  begin   work 


Judicial  ditch  No.  8  of  Jackson  County  calls 
for  seven  miles  of  open  work  and  24  miles  of 
tile.  The  estimated  cost  was  $51,932,  and  the 
contract  was  let  for  $51,000.  This  ditch  covers 
about  7,000  acres. 

There  are  many  other  smaller  ditches  but 
those  mentioned  will  serve  to  show  about  the 


soils.  .Mthough  this  is  not  strictly  a  scientific 
classification,  it  is  one  that  is  readily  under- 
stood by  the  Kansas  engineer. 

GfMEO    SOILS. 

Gumbo  soils  are  often  spoken  of  as  a  loam 
with  sufficient  plastic  clay  to  make  them  very 
sticky  and  adhesive  when  wet  and  hard  when 


dry.  On  account  of  the  clay  wliich  they  con- 
tain they  crack  badly  during  neriods  of  pro- 
longed drought.  Our  gumbos  are,  generally 
speaking,  black  in  color,  although  occasionally 
gumbos  of  a  lighter  hue  are  found  in  certain 
river  valleys.  These  latter  arc  sometimes 
spoken  of  as  "crayhsh"  soils.  The  gumbo  land 
is,  practically  speaking,  limited  to  the  river 
valleys.  It  is  usually  found  along  the  bluff 
line  at  an  elevation  ranging  from  3  to  0  ft. 
below  the  stream  bank.  Their  low  elevation, 
together  with  their  great  moisture  retentive 
qualities,  make  such  soils  very  dilficult  to  cul- 
tivate when  exposed  to  excessive  moisture 
condition.'^.  They  are,  however,  very  fertile 
when  properly  cultivated. 

The  drainage  properties  of  gumbo  soils  are 
naturally  very  poor,  yet  by  artificial  drainage 
they  can  be  made  very  desirable  agricultural 
lands.  There  has  always  been  a  general  im- 
pression among  land  owners  that  gumbo  would 
not  tile  drain.  In  many  instances  failures 
have  been  reported,  yet  where  care  has  been 
used  in  construction,  these  soils  have  been 
successfully  tile  drained.  It  should  be  re- 
membered that  the  purpose  of  the  underdrain 
is  to  regulate  soil  moisture  or,  in  other  words, 
to  regulate  the  water  within  the  soil.  For  this 
reason  the  engineer  should  not  recommend 
the  tile  drainage  of  gumbo  areas  until  good 
surface  drainage  has  been  secured.  If  sur- 
face ditches  cannot  be  constructed  to  carry 
away  the  storm  waters,  ample  provision  must 
be  made  to  carry  it  under  ground  by  increased 
size  of  tile  drains  and  properly  constructed 
catch  basins.  On  account  of  the  extremely 
high  rate  of  precipitation  in  the  eastern  por- 
tion of  the  state,  it  is  very  doubtful  if  under- 
ground drains  can  yet  be  economically  con- 
structed for  removing  any  large  amount  of 
storm  water  from  agricultural  lands.  A  little 
preliminary  level  work  and  careful  mspection 
will  usually  suggest  some  practical  method  of 
remov!n.g  this  storm  water  by  surface  ditches. 

The  physical  propertie?  of  gumbo  soils  do 
not  permit  the  free  percolation  of  water  by 
gravity.  The  drainage  pores  are  poorly  de- 
fined and  tortuous.  With  such  soil  conditions 
the  necessity  for  good  surface  drainage  is  at 
once  appreciated.  However,  the  excessive  soil 
moisture  can  only  be  removed  by  under  drain- 
age. Proper  tiling  affords  a  means  of  escape 
for  this  excessive  water  and  once  removed, 
the  air  that  replaces  the  moisture  serves  to 
increase  the  friability  of  the  sticky  soil  and  un- 
lock the  stored-up  plant  food. 

Frequent  and  rather  deep  under  drainage  is 
required  to  properly  develop  such  areas.  The 
compact,  sticky  character  of  the  soil  offers  a 
great  resistance  to  the  action  of  gravity  upon 
the  free  water  so  that  tile  drains  will  not  lower 
the  water  table  for  any  considerable  distance 
on  each  side  of  the  t'le  drain.  Moreover,  on 
account  of  the  great  depth  of  soil,  the  water 
table  should  be  lowered  as  much  as  possible 
in  order  to  increase  the  available  amount  of 
plant  food.  These  areas  on  account  of  their 
flatness  usually  require  a  gridiron  system  of 
drains.  Great  care  should  be  exercised  to 
locate  the  mains  so  that  all  natural  fall  can 
be  utilized.  The  laterals  should  be  placed  in 
such  directions  as  will  require  the  least  num- 
ber of  junctions,  give  the  greatest  length  of 
tile  line  and  at  the  same  time  adhere  when- 
ever practicable  to  the  natural  slope  of  the 
land.  The  usual  depth  of  tile  is  about  3  ft., 
with  spacings  of  parallel  lines  about  60  to  70 
ft.  apart.  The  engineer  should  remember, 
however,  that  the  outlet  or  fall  available  may 
somewhat  modify  the  depth  so  that  it  may  be 
more  economical  to  decrease  the  depth  and 
spacing  than  to  invest  large  sums  of  money  on 
a  deeper  outlet.  However,  the  author  is  in- 
clined to  believe  that  the  economic  depth  ex- 
ceeds 3  ft.  and  spacings  can  economically  be  as 
low  as  40  ft.  Again,  where  funds  are  limited 
the  spacing  may  be  increased  with  the  ex- 
pectation of  doubling  the  number  of  laterals 
later.  These  details  must  be  considered  and 
determined  by  the  engineer,  w'ho  should  lie 
able  to  judge  from  the  natural  and  economic 
c6nditions  the  plan  to  follow  that  will  give 
the  most  satisfactory  results  for  his  client. 

n.\RDP.\N    SOILS. 

The    close-grained    refractory    soils    of    the 


upland  areas  are  a  second  class  that  the  engi- 
neer will  often  encounter  in  his  drainage  work. 
These  areas  have  a  fairly  rich  surface  soil 
with  good  drainage  properties,  but  the  sub-soil 
being  finely  divided,  compact  and  of  uneven 
surface,  prevents  not  only  the  free  percolation 
of  water  downward,  but  its  free  lateral  move- 
ment as  well.  These  sub-soils  become  very 
sticky,  pasty  and  putty-like  when  wet  and 
very  hard  when  dry.  The  extremely  thick  na- 
ture of  many  of  these  sub-soils  frequently  ac- 
counts for  the  poor  natural  drainage  of  the 
soil  above  it.  In  some  cases  soils  are  encoun- 
tered where  comparatively  thin  layers  of  sub- 
soil are  so  compact  and  cemented  together  as 
to  prevent  the  free  movement  of  water  by 
gravity.  These  latter  soils  are  known  as  hard- 
pan  lands.  Generally  speaking,  however,  any 
upland  soil  that  has  a  refractory  heavy  sub- 
soil is  locally  known  as  hardpan.  Such  soils 
are  benefited  not  only  by  the  removal  of  the 
excessive  moisture  lying  above  the  compact 
sub-soils,  but  by  the  aeration  of  the  compact 
masses  resulting  in  their  slacking,  thereby  in- 
creasing the  depth  and  friability  of  the  soil. 
Such  areas  should  be  carefully  studied  by  the 
engineer  before  any  definte  plan  of  drainage 
is  laid  out.  Usually  there  is  ample  surface 
drainage  and  it  remains  largely  to  place  the 
underdrains  where  they  will  give  the  greatest 
service.  On  rolling  land  the  tile  line  should 
be  placed  diagonally  across  the  slope,  and  on 
flat  lands  parallel  with  the  greatest  fall.  The 
economic  depth  will  vary  with  the  depth  of 
surface  soil.  Where  the  sub-soil  is  8  ins.  or 
less  below  the  natural  surface,  it  is  doubtful 
if  such  land  can  at  present  be  economically 
improved  by  drainage  and  aeration.  This 
depth  of  surface  soil  will  xiecessarily  regu- 
late the  depth  and  spacing  of  the  drain.  All 
tiles,  even  in  hardpan  lands,  should  have  a 
cover  of  at  least  24  ins.  The  most  satisfactory 
spacing  for  present  economic  conditions  will 
vary  from  50  to  80  ft.  apart  for  the  ordinary 
wet  upland  prairie. 

Great  care  should  be  exercised  in  refilling 
the  trenches.  The  top  soil  from  the  e.xcavation 
should  be  placed  in  the  bottom  of  the  trench 
when  refilled.  This  changes  the  structure  of 
the  sub-soil  over  the  tile  and  permits  the  free 
percolation  of  the  water  to  the  drain,  thus 
adding  greatly  to  the  success  of  the  project — 
a  thing  that  should  always  be  kept  in  mind  by 
the  engineer. 

SEEPY  SOILS. 

A  considerable  percentage  of  the  wet  land 
in  this  state  is  caused  from  seeps.'  Land  which 
has  apparently  good  natural  drainage  is  very 
wet  and  marshy.  The  local  engineer  should 
be  able  to  control  these  places  with  as  little 
cost  as  possible  and  still  secure  satisfactory 
results.  Judging  from  the  general  character 
of  "springy"  land,  it  is  at  once  evident  that 
llie  source  of  the  excessive  moisture  is  from  a 
higher  elevation  than  that  of  the  wet  outcrop. 
To  successfully  reclaim  such  places  it  is  neces- 
sary to  intercept- the  underflow  before  it  has  an 
opportunity  to  rise  to  the  surface.  It  is  found 
in  actual  practice  that  a  single  tile  line  placed 
at  right  angles  to  the  slope  above  the  wet  out- 
crop and  deep  enough  to  intercept  the  line  of 
underflow  will,  in  most  cases,  successfully 
drain  the  wet  seepy  area.  The  principal  thing 
for  the  engineer  to  remember  in  draining  such 
tracts  is  to  place  the  drain  deep  enough  and 
follow  the  general  contour  of  the  slope,  yet  al- 
ways dropping  farther  down  the  slope  as  the 
outlet  is  approached.  The  size  of  drain  should 
usually  be  larger  than  that  used  for  the  ordi- 
nary type  of  soils.  All  wet  areas,  especially 
along  bluff  lines  in  the  river  valleys,  should  be 
carefully  inspected  to  determine  the  possibility 
of  a  tendency  for  the  land  to  be  seepy  before 
definite  drainage  plans  are  laid  out.  The  eco- 
nomic drainage  of  such  areas  can  only  be  ac- 
complished as  outlined  above. 

SURVEYS    AND    ESTIM.\TES. 

Some  simple  preliminary  levels  should  be 
run  following  the  inspection  of  the  soil  in 
order  to  determine  the  relative  elevations  of 
the  area  to  be  drained.  These  elevations  need 
only  to  be  taken  at  the  controlling  points  in 
the  field  (that  is,  the  outlet,  extreme  low 
iioints  and  high  ridges)  and  their  relative  dis- 
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stances  can  be  carefully  estimated  clu 
for    preliminary    grade    calculationlj 
maximum  cuts  and   required  deptflf, 
The  extent  and  elaborateness  of  ti^^ 
nary  work  will  depend  largelv  uponj' . 
raphy  and  size  of  the  field.'   All  I'l;,' 
notes   should   be    fully   recorded  ir(  ' 
neer's   field   book   with   sketches  si 
relative  location  of  the  controlling 
other   topographical    features   likelj 
value  in  the  final  location  of  the  dr, 
preliminary    notes    should    be    amp 
engineer  to  give  a  reasonable  estirr 
cost  of  the  proposed  work. 

In    making    estimates    the    follovL 
should  be  carefully  considered :     (.^  £,- 
tile,   (b)  cost  of  digging  and  layingjci 
ing  the  tile,  (d)  refilling  the  trenchlei 
neering  and   contingencies.     The  ct'o;-; 
will  vary  with  the  locality  and  pri|  siioni 
ahvays    be    secured    from    some   nablf  • 
manufacturer  before  the  final  estimais 
The  cost  of  digging  and  laying  is  uj] 
mated   at   so   much  per   rod,   depennc 
the  size  of  tile  and  depth  of  trench  R 
can  be  estimated  at  from  2  to  5  ctp, 
Hauling  should  be  figured  on  a  basi:,f 
per  ton  per  mile  with  a  minimum  lie 
of  $3  per  day  for  a  man  and  team. 

Table  I  shows  the  average  weigl;  r 
ferent  sized  clay  drain  tile,  cost  ot 
and  laying  and  cost  of  refilling  for  e; 
4  to  12  ins.  in  diameter. 

About   10  per  cent  should  be  add] 
total  cost  for  engineering  and  contii^n 

All  drains  should  be  carefully  stad 
the  field  previous  to  construction  Wv 
stakes  should  be  set  every  50  ft.  foili.. 
drains  and  every  100  ft.  for  the  later 
stakes  should  be  set  about  18  ins.  tt: 
of  the  proposed  center  line  of  the  tnf 
all   stakes  should   be  carefully  numrr 
set   to   the   numbers    face   toward  t 
Hub  stakes  should  be  set  about  4  ins  at 
4  ins.  to  the  left  of  the  line  stake  al 
flush    with    the   ground.      .Ml   chang 
direction    of    the   trench    should  be  u 
joining  the  straight  sections  of  the  cl 
long   easy   curves.      Where   sharp  c\< 
necessary  line  and  hub  stakes  shoi 
every   25    ft.      All    levels   for  cuts  :y. 
taken   from   the  tops   of   the  hub  ste 
rod  readings  taken  to  the  nearest  Im 
of  a   foot.     The  cuts  issued  shouldif 
puted    from    top   of   hub   stake  to  hi 
trench.     These   should  be   issued  ine'' 
hundredths  or  in  inches  and  feet,  ad..  ■„ 
by  the  contractor. 

In    establishing    grades,    cont.'oUiii  tioii 
should    first  be   determined   and  the  ■ 
joined   by   such   grades   as  will  rest  . 
most   efficient   and    economical   draiije  j; 
tern.     Grades  as  low  as  1  in.  in  100    shot 
not  be  used  for  sizes  less  than  6  ins.i  '" 
eter  unless  unavoidable.     For  sizes 
diameter  or  greater,  grades  of  1  in. 
are  satisfactory  when  properly  laid.     .• 
always  be  Kept  in  mind,  however,  tl  ■ 
flat  grades  are  used  a  relatively  hri'  dr; 
is  necessary.    The  size  of  drain  will  io  va 
with  the  amount  of   surface  water    be  i 
moved.    For  general  conditions  wherche  si 
face  drainage  is  good,  tiles  designed  -  car 
from  M  to  %  in.  of  water  every  24  li;rs  w 
be  found  amply  large  for  our  conditio 

When  establishing  grades  for  later:  i; 
a  drop  of  3  ins.  in  the  first  3  ft.  of  tl  i: 
tile  line  should  be  allowed  at  the  juncm.  .- 
laterals  should  enter  the  main  line  at  i  anj 
of    about   30°.     The   trenches  shoukbe  e 
cavated  with   smooth,   regular  grade;ind  ; 
grading  should  be  measured  froni.th:Otto 
of  the  ditch  to  top  of  hub_  stake  by  nea 
proved  method  of  grading  from  a  snr  •   ' 
mand   that   all   tile"  be   laid   with  thei; 
joints  possible  and  that  all  unavoida: 
joints  greater  than  %  in.  be  properly  "tC"* 
with  broken  pieces  of  tile. 

After    the    tile    have    been    laid   tl  '■ 
should  be  checked  by  the  engineer.     ' 
be  done  by  taking  levels  at  frequent   ' 
on   top   of  the   tile   line   and  adding 
outside  diameter  of  the  tile  to  the  r 
ing  before  determining  the  grade.  Th( 
ings  should  be  taken  at  random  alonp:' 


TABLE    I.— AVERAGE    COSTS    OP   Tll.K    DRAINS. 
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Cost  of  reflUlng 

per   rod. 
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._   ■ 
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.>J 

Jc  to  oc 
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If  to  oc 

.1.0 

2c  to  5c 

tnan  giving  the  appro.Kimatc  "plus 

each  reading.     Ample  allowance 

,:de  tor  warped  tile,  yet  all  pieces 

nd  to  be  "off  grade"   or   having 

,  I,     should  be  ordered  taken  out  and 

I  at  afterwards  rechecked. 

r  wk.i<!  conditions  engineers  should  not 

■he  use  of  tiles  smaller  than  4  ins. 

3-in.  tile  have  been   extensively 


used,  but  many  failures  due  to  filling  up  are 
reported  annually.  The  kind  of  tile  may  be 
either  clay  or  cement.  Onlv  hard  burned  clay 
tile  of  hr.^t  (lualiiy  should  bo  accepted. 
Lracked  soft  burned  or  badly  warped  pieces 
should  be  rejected.  Cement  tile  made  from 
mt.xtures  leaner  than  1  to  -1  should  never  be 
recommended.  For  the  larger  si.ies  a  1  to  3 
mixture    is   preferred.      The    |.rl.-,-    lu-im;    the 


^anu.  lirii  quality  clay  tile  are  preferred  since 
they  are  easily  inspected  and  of  known  dura- 
bility. If  soft  tile  or  cracked  tile  are  laid  at 
all,  they  should  be  placed  together  at  the  up- 
per ends  of  the  lateral  drains  as  far  as  pos- 
sible from  subsequent  trouble.  Cracked  pieces 
should  be  laid  so  that  the  line  of  fracture  is 
at  an  angle  of  45"  with  the  vertical  and  hori- 
zontal axis  of  the  drain. 

The  above  discussion  only  briefly  brings  out 
a  few  of  the  main  phases  of  tile  drainage 
work.  While  they  are  largely  elementary, 
they  arc  fundamental  and  should  be  consid- 
ered by  the  Kansas  local  engineer  in  develop- 
ing the  tile  drainage  work  in  his  vicinity. 
This  paper  was  prepared  witli  only  Kansas 
conditions  in  mind  and  was  not  intended  to 
apply  generally.  Special  reference  was  made 
to  soil  conditions,  as  this  is  an  important  phase 
of  drainage  work  that  is  too  frequently 
neglected  by  practicing  engineers. 
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£rand  Construction  of   a    Rein- 

ec  Concrete  Telegraph  Pole  Line 

rr:  the  Hackensack  Meadows, 

New  Jersey. 

;i.  construction  and  erection  of 
<1  concrete  telegraph  poles  are 
!  paper  by  Mr.  George  Gibbs,  M. 
E.,  before  the  National  .-Vssocia- 
nt  Users  as  follows  : 

facilities   required   on   the  New 
ijl  Division  of  the   Pennsylvania 
■le  company's  telephone  and  tele- 
The  line  for  this  purpose  forms 
1   of  the   New   York-Philadolpliia 
iin  its  point  of  intersection  with 
'  Division  at  the  east  side  of  the 
•■  near  Newark,  N.  J.,  and  con- 
ic line  along   the   right   of   way 
inuous  five  mile  stretch  of  semi- 
'.V    swamp    land    known    as    the 
.Meadow,"   to   the   tunnel   portal 
iill,  the  Hackensack  River  being 
A  ay  of  the  section.     The  ground 
vered   with  a   heavy   growth   of 
"!ie   top   stratum    is   a    peaty   bog, 
'  ft;  deep,  underlaid  with  varying 
..  fine  sand  and  mixed  sand  and 
•y  considerable  depth.     It  will  be 
.re,  that  the  problem  was  to  pro- 
1  :sign  of  pole  which  would  not  only 
oj  in  itself,  but  which  could  be  set  in  a 
^  undation    in    a    soft    and    uncertain 
dj  It  was  desired  to  make  the  line  en- 
sure   against    interruptimi    by    severe 
sv  by  fires  in  the  swamp  neds.    It  ap- 
'  •■  '>T  these  conditions,  that  the  ordi- 
wooden  pole  would  not  be  wholly 
,  .    either    as    regards    strength    for 
1  javy  service,  or  as  regards  safety  from 
tlent  meadow  fires. 

lie  of  reinforced  concrete  poles  for 
l|)se  appealed  to  us,  but  very  few  re- 
jta  about  either  the  cost  or  service 
^h  poles  were  obtainable.  In  Europe 
ii>r  had  observed  the  quite  extensive 
|ncrete  poles,  chieflv  for  electric  trans- 
ijpurposes,  but  details  of  their  con- 
it  were  not  at  hand.  These  poles  are 
:'>■  of  structural  steel  covered  with  a 
0;  coating  of  concrete,  and  sometimes 
I 'Ood  encased  in  concrete,  and  much 
1^  has  been  expended  in  devising  spe- 
lls of  composite  poles,  but  with  what 
^  success  it  is  difficult  j'et  to  say. 
I  esirability,  however,  of  securing  a 
:,:eproof  line  across  this  section  of  the 
y  so  great  that  the  WTiter  undertook 
41  m  his  oflRce  a  simple  form  of  rein- 
oncrete  pole,  which  could  be  manu- 
on  or  near  the  work  and  at  a  cost 
■•ould  not  be  prohibitive.  Without 
data  to  go  upon  the  design  evolved 
vhat  experimental,  and  probablv  the 
'rc_  given  will  not  be  of  very  'great 
e  111  fixing  a  precedent   for  an  ordi- 


nary telegraph  pole,  as  our  conditions  called 
for  heavier  construction  than  is  usually  re- 
quired. The  data,  however,  are  given'  for 
what  ihey  are  worth,  as  indicating  a  heavy 
and  difficult  piece  of  construction  to  meet  a 
special  condition. 

Design  of  Li'iu'.— .Mtogcthcr  202  poles  were 
required,  spaced  from  TO  to  13.5  ft.  apart,  with 


Fig.   1 — Details  of   Reinforced  Concrete   Tel- 
egraph   Pole,    Pennsylvania    R.    R. 

an  average  standard  spacing  of  120  ft.;  the 
variations  in  span  being  due  to  numerous  rail- 
way and  highway  crossings.  The  height  of 
the  tops  of  the  poles  above  the  ground  also 
varies  with  the  local  conditions  from  25  to  50 
ft.,  and  the  total  length  of  the  poles  from  35 
to  65  ft.  The  loading  called  for  an  ultimate 
capacity  of  (JO  open  telegraph  wires  and  two 
40-pair  telephone  cables  and  one  signal  con- 
trol cable.  The  open  wires  are  of  copper, 
Nos.  7  and  8  B.  &  S.  gage,  and  the  cables  are 
Nos.  13  and  Ifi  B.  &  S.  gage  insulated  wires, 
with  a  lead  covering.  The  cables  are  carried 
bv  steel  messenger  wires.  The  weight  of  the 
w'ires  and  cables  is  10%  lbs.  per  running  foot, 
giving   a   total   loading   for  the   average   span 


of  1,268  lbs.  per  pole,  or,  including  cross  arms, 
insulators,  brackets  and  fittings,  of  1,500  lbs. 
per  pole.  In  addition  to  this  static  vertical 
loading,  emergency  conditions  were  assumed 
of  an  extra  loading  of  ',i'  in.  of  ice  on  the 
wires  and  a  wind  pressure  of  S  lbs.  per  square 
ft.  on  wires  and  13  lbs.  per  square  foot  on 
the  poles.  The  stresses  under  these  conditions 
were  not  to  exceed  the  elastic  limits  of  the 
wires  and  of  the  carrying  structures.  These 
assumptions  are  equivalent  to  a  vertical  load- 
ing of  7,600  lbs.  per  pole  and  a  horizontal 
force  of  4,000  lbs.  exerted  1  ft.  below  the  pole 
top.  The  normal  sag  of  the  wires  at  60°  is 
•i\.i  ins.  and  the  normal  tension  is  273  lbs.  for 
No.  8  wires  and  130  lbs.  for  No.  9  wires.  The 
maximum  hot  sag  at  130°  is  11  ins.;  the  ten- 
sion in  the  wires  under  maximum  wind  pres- 
sure with  the  ice  loading  and  at  20°  is  702  lbs. 
and  470  lbs.  respectively  for  the  two  sizes  of 
wires. 

The  design  adopted  is  a  pole,  square  in 
crixs  section  with  chamfered  corners,  and 
having  a  taper  of  %  in.  in  5  ft.  The  concrete 
is  of  1^:2:4  mixture,  assumed  to  have  an 
ultimate  strength  in  compression  of  2,000  lbs. 
per  square  inch.  The  reinforcement  is  com- 
posed of  mechanical  bond  bars  tied  together 
into  a  square  skeleton  frame,  and  in  the  com- 
plete pole  this  reinforcement  is  covered  by  a 
1-iii.  minimum  thickness  of  concrete.  Figure  1 
and  Table  I  give  details  of  the  complete  con- 
struction. 

In  order  to  manufacture  the  poles  econom- 
ically a  yard  was  established  adjacent  to  the 
right  of  way  and  with  side  track  connections 
for  delivery  of  materials.  The  ground  was 
levelled  and  set  with  stringer  pieces,  3  ft.  apart, 
of  old  wooden  car  sills,  so  as  to  furnish  a  con- 
venient surface  upon  which  to  erect  the  timber 
forms.  This  yard  permitted  the  simultaneous 
manufacture  of  six  poles  and  the  storing  in 
place  of  90  poles  during  the  period  of  season- 
ing. In  the  process  of  manufacture  the  skele- 
ton reinforcement  is  first  made  up,  as  shown 
by  Fig.  2,  the  twisted  steel  mechanical  bond 
bars  being  tied  together  to  form  a  square 
skeleton  frame :  this  frame  is  then  suspended 
at  the  proper  height  above  the  ground  and 
the  sectional  wooden  frames  put  in  position 
around  it.  The  concrete  mixture  is  then 
poured  in  and  carefully  tamped.  In  this  way 
six  poles  were  made  per  day  and  were  left 
in  place  at  least  16  days  to  season. 

Foundations. — After  a  number  of  experi- 
ments it  was  found  best  to  set  the  poles  in 
pits  excavated  in  the  marshy  stratum.  These 
pits  were  generally  about  9  ft.  square  and  5  ft. 
deep,  and  a  timber  grillage  was  placed  around 
the  base  of  each  pole  and  about  5  ft.  below 
the  top  of  the  ground.  This  grillage.  Fig.  3, 
consisted  of  six  cross-ties  bolted  together  and 
to  the  pole  and  partly  planked  over  by  3  in. 
rough  lumber.  The  pole,  which  projected  be- 
low the  grillage  and  was  pointed  at  the  butt. 
was  jetted  down.  Fig.  4,  by  compressed  air  into 
the  sandy  layer,  so  that  the  grillage  would  rest 
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at  the  bottom  of  the  pit.  The  pits  were  then 
backfilled  with  rock  and  clay.  Poles  on  curves 
are  cross-guyed,  and  the  terminal  and  railway 
crossing  poles  are  head-guyed  with  steel 
cables. 


Cost. — The  actual  cost  of  labor  and  material 
for   manufacturing  these  poles,   reduced   to   a 
unit  cost  for  an  average  length  pole  of  -in  ft., 
wei.ghing  T.tiOU  lbs.,  was  as  follows ; 
Forms — labor    and    material SUt.on 


a  matter  ui  general  information.  It  , 
stated,  however,  that  the  cost  of  hamP 
erecting  these  heavy  poles  was  con^',- 
more  than  would  be  the  case  for  wood  i ''' 
furthermore,  care  must  be  taken  iiiK-  ' 
and  unloading  them  and  special  appli;  "^ 
required  for  their  erection.  'P  '"' 

In  the  special  case  in  question  it  waL  ^ 
that  the  cost  of  the  line  erected  comi 
not  greatly  in  excess  of  that  of  ari^  T 
stable  wooden  pole  line,  as  in  order  '' 
such  a  condition  it  would  have  been  i^  ''''^' 
to  employ  H  frame  poles  and  set  ?^^ 
equally  expensive  foundation  nits     Tn,     '° 

'         ^"  e  case 


Fig.   2 — Sequence   of   Operations    in    Molding    Reinforced    Concrete   Pole. 


Fig.    3 — View    Showing    Grillage    Pole    Foundatic 


In  order  to  determine  the  stability  of  the 
foundations,  as  above  described,  as  well  as  the 
transverse  strength   of   the   pole   itself,   a  test 


Concr-ete — labor   and    material 26.50 

Reinforcement — labor  and   material 32. DO 

Total   per  pole $77.,"i0 
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IS. 591 

17,600 

117.23 
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was  made  of  a  55  ft.  pole  set  in  a  13  ft.  deep 
foundation.  The  test  consisted  ni  applying  a 
horizontal  pull  39.5  ft.  from  the  .ground.     The 


The  above  does  not  include  cost  of  prepar- 
ing site,  engineering,  etc.,  and  is  for  the  bare 
poles  (without  fittings  or  foundation  timbers). 


of  this  line  it  is  interesting  tu  note  i: 
foundations  and  setting  cost  considera'  n 
than  the  poles  themselves. 

To  sum  up,  it  may  be  said  that  for  : 
ticular  case  of  this  heavy  line  havi 
difficult  foundation  conditions,  the  u  r 
reinforced  concrete  pole  resulted  in  a  .r;, 
safe  and  neat  appearing  construction  ' 
additional  cost  to  thai  of  a  wooden  je 
inferior  in  all  these  respects.  For  thf  - 
class  of  telegraph  lines,  however,  tli(\r 
would  anticipate  that  concrete  poles  wIl 
ways  cost  more  than  the  wooden  p(  - 
struction,  as  ordinarily  designed  and  e^ 

The  House  committee  on  intersta'ci  n 
merce    has   adopted    a   bill   for  the    v 
inent    of    the     Panama    Canal    Zone 
President    is    given    authority   to   ti  i 


Fig.   4 — View   Showing    Jetting    Down   of    Pole    Foundation, 


breaking  load  was  4,360  lbs.  and  the  point  of 
fracture  20  ft.  (see  Fig.  5)  from  the  ground. 
at  the  top  of  the  32  ft.  reinforcement  bars. 
The  foundation  itself  was  found  to  be  amply 
secure. 


To  obtain  the  cost  of  the  poles  erected  there 
must  be  added  the  cost  of  loading,  distribution, 
foundations  and  setting,  cross  arms  and  fit- 
tings, but  these  items  were  special  to  the  par- 
ticular location  and  would  be  of  little  use  as 


Fig.  5 — View  Showing  Break  of  Teste'ole- 

The  maximum  toll  is  $1.25  per  ton-a  ' 
minimum    must    not    be    below  an  3K 
sufficient  to  maintain  and  operate  theiB"'- 
-American  ships  are  not  to  be  given  '^'' 
ence    over    ships    of    other    nations. 
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Deilopment  of  the  Railway  Rail 
n  the  United  States.    . 
•  of  the  development  of  the  railway 
1  and  structure  to  its  present  stan- 
ie  the  subject  of  three  papers  which 
of  the  report  of  the  Committee 
e  American  Railway  Engineering 
These  papers   may  be   sumniar- 
\vs:      (II      The  early  history   of 


sills.  Aiiuihvrr  ,1.'.  miles  were  laid  with  rolled 
edge  rails  wuh  chairs.  The  strap  iron  rails 
and  wooden  stringers  were,  however,  nenerallv 
employed  lor  the  ::rst  railwavs.  but'  did  no't 
lorm  a  smooth  and  substantial  track.  All  of 
the  early  strap  iron  rail?  were  imported  from 
Lngland  or  W  ales,  as  roilin..:  mills  had  not 
been  built  in  this  couniry. 

The  strap  iron   rails  were   increased   to   IV- 
ms.  m  thickness  and  ."  m>.  in  width,  and  be- 


N.. 


ders  were  placed  for  similar  rails  in  this  coun- 
try. The  cost  at  the  time  of  $100  to  $120  per 
ton,  in  gold,  to  which  was  added  the  premium 
of  40  or  more  per  cent  in  our  currency,  forced 
the  railways  to  use  as  light  a  section  as  pos- 
sible of  the  steel.  Many  of  the  sections  of 
o6  to  58  lbs.  per  yard,  4  ins.  in  height  with 
comparatively  a  thick  base  but  thin  heads, 
were  imported  and  tried.  The  steel  rails  in 
places  of  severe  ser\-ice  would  outlast  ten  to 
tifleen  of  the  best  iron  rails  which  could  be 
secured.  Bessemer  steel  works  were  inaugu- 
rated in  this  country  about  1866. 
The  sections  were  only  4  ins.  to  4^4  ins.  in 


llMpr- 


-View   Showing    Poles    Placed    Ready   for   Erection. 


Fig.   7 — View    Showing    Erection    of    Poles    With    Derrick. 


■ent  up  to  the  time  the  subject 
p  by  the  .American  Society  of 
rs,  together  with  the  questions 
iality  of  earlier  and  later  rails, 
111  steel  as  compared  with  .'Kmer- 
'.  H.  Dudley.  (2)  The  history; 
tion  of  the  .American  Society  of 
rs  with  rail  design  and  specifica- 
■r  with  the  questions  of  lower 
cavier  rail  sections,  by  Dr.  Thos. 
(31  The  question  of  the  im- 
:  rail  design  and  specifications 
-rican  Society  of  Civil  Engineers' 
■  to  the  present  time,  to.gether 
-ion  on  the  subject  of  fi.xed  per- 
-card.  bv  Mr.   \V.   C.  Cushing. 


tween  1840  and  1850  so  many  accidents  oc- 
curred from  their  use  that  in  New  York  State. 
in  1844,  their  further  employment  was  dis- 
continued. 

Robert  Stevens,  in  1830,  for  the  Camden  & 
Aniboy  R.  R.  designed  a  T-section  of  iron 
rail,  nearly  similar  to  those  of  the  present 
type  in  use.  That  is  the  only  form  of  the 
early  rail  which  has  remained  as  a  survival 
of  the  fittest  of  the  many  different  sections  em- 
ployed. Pear-shaped  iron  rails  were  imported 
from  England,  and  many  of  these,  made  out 
of  refined  iron,  lasted  several  years  under  the 
light  wheel  loads,  but  when  they  increased  to 
10,000  or  12,000  lbs.  upon  the  drivers  the  rails 
failed  with  great  rapidity. 


8 — View  of  Completed   Pole   Line. 


,•  History  of  Rail  Development.* 

first  ten  miles  of  the  Philadelphia  & 
I  Railroad  (chartered  in  18-30),  strap 
[e  laid  upon  stone  sills,  w-hich  were  in 
lis  parallel  lines.  The  strap  iron  rails 
!  It.  long  and  were  attached  by  small 
|•^ven  into  cedar   plugs   in   the   stone 

H.  Dudley. 


Broken  rails  wer,.  <rous  m  the  six- 

ties that  the  railroad  oliicials  tried  the  Booth 
steel-capped  rail,  which  had  a  surface  of  alxjut 
Vi  in.  of  crucible  steel  rolled  on  to  a  stem  of 
wrought  iron,  but  the  surfaces  were  not  weld- 
ed and  did  not  last  long  in  the  track. 

Bessemer  rails  were  rolled  in  England  and 
tried  bv  manv  of  the  railroads,  commencing 
about  1860.  and  in  1863  a  number  of  trial  or- 


height,  and  tlie  deflections  of  the  rails  under 
the  passing  wheel  loads  permitted  nearly  the 
entire  concentration  of  the  wheel  load  on  each 
cross-tie.  The  rail  sections  were  stiff  enough 
to  distribute  only  a  small  part  of  the  load  in 
the  wheel  spacing  and  while  the  cost  of  main- 
tenance for  track  work  was  high  the  loss  of 
metal  per  yard  w-as  quite  small.  The  light 
sections  did  not  permit  the  development  of 
the  wheel  loads  and  enlargement  of  the  loco- 
motives and  cars  as  much  as  was  desired  by 
the  railroads  for  the  demands  of  transporta- 
tion. The  loss  of  metal  per  yard  in  service 
proved  to  be  so  small  that  the  consensus  of 
opinion  was  general  that  from  the  excellent 
wear  of  the  thin-headed  sections  a  residual 
section  might  be  desi.gned  of  sufficient  strength 
to  carry  the  traffic  and  add  to  the  head  the 
amount  of  metal  desired  for  wear.  The  base 
of  the  rails  were  made  thinner  and  50  per 
cent  or  more  of  metal  put  into  the  heads  of 
the  rails.  These  sections  when  rolled  out  of 
practically  the  same  chemical  composition  did 
not  give  the  results  of  former  sections,  owing 
to  more  massive  heads  and  coarser  structure 
of  metal  incident  to  the  greater  heat  units  in 
the  metal  of  the  head  to  cool. 

The  change  in  this  form  of  section  was 
made  by  a  committee  of  Engineers  in  about 
1870  and  sections  they  recommended  were  in 
service  in  1874.  The  excellent  results  which 
they  expected  to  obtain  were  not  secured  in 
subsequent!  service  and  the  increased  demands 
of  transportation  for  better  and  smoother  rails 
that  would  reduce  the  generated  wheel  effects 
of  the  moving  trains  was  so  important  and 
there  was  such  a  diversity  of  opinion  in  ref- 
erence to  the  sections  of  rails  that  in  1878  I 
designed  my  Track  Indicator  and  constructed 
a  car  in  which  the  measurements  of  the  un- 
dulations of  the  tracks  could  be  made.  One 
part  of  the  mechanism  of  the  apparatus 
summed  the  undulations  in  the  rails  under 
the  special  truck,  into  feet  and  inches  per 
mile,  by  which  a  comparison  could  be  made 
of  the  different  conditions  of  the  track  per 
mile.  It  also  recorded  by  large  diagrams,  on 
a  scale  of  1  in.  of  paper  to  50  ft.  of  track, 
the  actual  vertical  undulations  and  low  joints 
in  the  tracks.  The  conditions  or  smoothness 
of  the  steel  was  an  important  factor,  and  also 
the  stiffness  of  the  rails. 

This  led  to  the  design  of  the  5-in.  80-lb. 
rail  for  the  New  York  Central  &  Hudson 
River   R.   R.    in   1883,   which  was   rolled   and 
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placed  in  the  tracks  in  1S84.  By  adding  15 
lbs.  to  the  ordinary  65-lb.,  4%-in.  rails,  then 
used  for  the  heaviest  service,  and  making  an 
80-lb.  section,  5  ins.  high,  the  actual  stiffness 
of  the  section  was  increased  66  per  cent  over 
the  ordinary  6.5-lb.,  4%-in.  rail.  The  section 
was  rolled  and  placed  in  the  tracks  in  July. 
18S4,  and  demonstrated  at  once  that  the  in- 
creased stiffness  in  the  rail  was  of  decided 
advantage  to  the  stability  and  capacity  of  the 
track,  and  raised  the  standard  of  maintenance. 
Several  of  the  Eastern  roads  adopted  either 
a  o-in.  80-lb.  section  or  one  of  heavier  weight, 
the  Pennsylvania  Railroad  making  a  5-in.,  8-')- 
Ib.  section.  I  made  for  the  Boston  &  Albany 
Railroad  a  .5-in.  95-lb.  section  and  rolled  it 
out  of  0.06  phosphorus  and  0.65  carbon  steel 
for  their  heavy  gradients  and  sharp  cnrs'ature. 
They  commenced  to  lay  the  rail  in  1891  and 
completed  the  entire  line  in  1897.  In  1892  my 
6-in.  100-lb.  rail  was  laid  through  the  tunnel  of 
the  Harlem  Line.  This  gave  a  greater  stabil- 
ity to  the  track  than  was  possible  in  sections 
with   0%-in.   80-lb.   rails. 

Investigations  by  the  American   Society  of 
Civil  Engineers.* 

The  first  action  taken  by  an  organized  body 
of  engineers  in  relation  to  the  character  and 
quality  of  the  rails  used  on  the  railroads  of 
this  country  was  had  by  the  American  Society 
of  Civil  Engineers  in  1874,  in  the  appointment 
of  ?.  Committee  to  investigate  and  report  on 
"The  Form,  Weight.  Manufacture  and  Life 
of  Rails."  This  committee  made  a  progress 
report  in  June.  1874,  again  in  May,  1875,  and 
a  final  report  in  June,  1876, 

At  these  dates  the  use  of  steel  rails  was 
in  its  infancy,  and  comparatively  few  had  been 
laid  on  American  railroads.  Such  as  had  been 
laid  had  been  down  too  short  a  time  to  war- 
rant the  Committee  in  drawing  conclusions  in 
regard  to  them ;  hence,  the  reports  of  this 
Committee  dealt  almost  exclusively  with  iron 
rails,  with  only  incidental  reference  to  the 
use  of  steel,  and  therefore  they  have  no  bear- 
ing on  the  questions  now  before  us. 

Steel  rails  first  appeared  as  an  establishetl 
commodity  in  the  market  reports  in  1868. 
From  the  first  they  rapidly  began  to  displace 
the  old  iron  rails,  and  in  18S2  the  latter  had 
ceased   to  appear  as  a  market  commodity. 

Sections. — During  the  first  50  years  of  rail- 
road development  many  different  sections  had 
come  into  use,  and  there  was  no  common 
standard.  In  1887  the  American  Society  of 
Civil  Engineers  again  appointed  a  Committee, 
this  time  charged  to  consider  "the  proper  re- 
lation to  each  other  of  the  sections  of  rails 
and  wheels."  This  Committee  made  a  prog- 
ress report  in  1888,  and  a  final  report  in  1889, 
and  in  the  following  year,  1890,..following  the 
subject  still  further,  another  Committee  was 
appointed  to  prepare  and  submit  to  the  So- 
ciety a  series  of  "Standard  Sections,"  for 
rails  of  different  weights  per  yard. 

The  Committee  made  a  preliminarv  report 
in  1891,  and  a  tinal  report  in  1893.  this  lat- 
ter report  was  accompanied  by  a  series  of  sec- 
tions for  rails,  wei.ghin.g  from  40  lbs.  to  100 
lbs.  per  yard,  varying  by  intervals  of  5  lbs. 
These  sections  were  approved  by  the  Society, 
and  promulgated  as  the  "A.S.C.E.  Standard 
Sections." 

They  met  with  favor  and  were  adopted  by 
many  railroads,  so  that  in  a  very  few  years 
about  two-thirds  of  the  output  of  the"  rail 
mills  conformed  to  those  sections. 

Spcdiications. — As  might  be  expected,  with 
the  engineers  of  the  country  acting  indepen- 
dently, with  imperfect  understanding  as  to  the 
effect  on  the  finished  product  of  different  ele- 
ments in  different  proportions,  accented  by 
more  or  less  variation  in  the  process,  as 
practiced  at  different  mills,  a  large  number  of 
specifications  came  into  existence,  differing 
in  their  requirements  as  to  chemistry  and 
physical  requirements. 

The    oldest    specification    now    before    the 

liter  bears  date  1876,  and  makes  no  mention 
i  the  chemistry.  It  required  a  tensile  test 
from  each  heat,  the  test  piece  to  be  cut  from 
the  head  of  the  rail. 

Til  ■    ne.\t   issue    of    the    same    specification, 
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1879,  requires  that  the  carbon  shall  be  between 
0.30  and  0.50  per  cent,  but  it  is  silent  as  to 
other  elements.  In  later  issues,  manganese 
and  phosphorus  were  added,  and  still  later 
silicon. 

This  is  probably  typical  of  the  process  of 
development  of  rail  specifications  generally, 
but,  as  already  stated,  the  resulting  specifica- 
tions differed  from  each  other  in  many  re- 
spects. 

With  the  growing  prosperity  of  the  country, 
there  was  an  increasing  demand  on  the  trans- 
portation facilities,  which  led  to  a  gradual  in- 
crease in  the  weights  of  rolling  stock.  This 
was  met  by  the  engineers  by  correspondingly 
increasing  the  strength  of  the  rails.  But  it 
was  soon  found  that  the  larger  sections  wore 
out  faster  on  curves  than  the  smaller  sec- 
tions had  done.  This  was  due  to  the  fact 
the  larger  sections  cooled  more  slowly  and 
underwent  a  partial  annealing  rendering  the 
metal  softer  and  less  resistant  to  the  grinding 
action  of  the  flanges  against  the  side  of  the 
head.  Some  engineers  sought  to  remedy  this 
by  specifying  an  increased  proportion  of  car- 
bon, varying  with  the  size  of  the  section.  This 
added  still  further  to  the  diversity  of  the 
specifications. 

The     Improvement     of     Rail     Design     and 

Specifications,    from    1893   to   the 

Present   Time.* 

The  period  between  189.3.  the  year  of  the 
adoption  of  the  standard  rail  sections  of  the 
American  Society  of  Civil  Engineers,  and  the 
First  Annual  Convention  of  the  Ainerican 
Railway  Engineering  and  Maintenance  of  Way 
-Association  in  1900.  was  occupied  by  the  rail- 
way engineers  in  the  study  of  the  behavior 
in  the  track  of  the  rails  rolled  according  to 
the  new  designs,  which  were  rapidly  put  into 
service  by  the  different  railroads  of  the 
country. 

A  preliminary  meeting  of  the  railway  engi- 
neers was  held  in  Chicago  on  October  21. 
1898,  for  the  purpose  of  organizing  the  Amer- 
ican Railway  Engineering  and  Maintenance  of 
Way  Association.  In  order  to  hear  the  first 
reports  of  Standing  Committees,  the  first  con- 
vention was  held  in  March,  1900,  in  Chicago, 
and  among  the  Standing  Committees  was  one 
on   Rail. 

The  report  of  the  Committee  was  largely 
historical,  but  it  was  developed  at  that  and 
subsequent  meetings  that  the  subject  was  go- 
ing to  be  one  of  the  most  important  and  most 
interesting  of  those  to  come  before  the  .Asso- 
ciation  in   the  future. 

The  work  of  the  Committee  of  the  .Amer- 
ican Society  of  Civil  En.gineers  was  under- 
taken with  the  object  of  improving  the  design 
or  cross-section  of  rails,  and  did  not  under- 
take the  preparation  of  specifications  for  their 
manufacture  or  inspection,  but  each  railwav 
company  issued  its  own  specifications,  which 
were  not  specifications  for  manufacture,  but 
for  inspection.  These  specifications  dift'ered 
from  each  other  in  various  details,  such  as  the 
method  of  testing,  the  allowable  variations 
from  the  templates,  the  smoothness  of  the  sur- 
face and  the  workmanship  generally,  -while 
but  little  was  said  about  the  chemical  com- 
position. Indeed,  this  state  of  affairs  must 
have  been  quite  annoying  and  expensive  to 
the  rail  manufacturers,  and,  as  all  railroads 
were  striving  for  exactly  the  same  object,  viz.. 
to  obtain  the  best  material  which  would  make 
an  absolutely  safe  steel  rail,  the  unification  of- 
the  specifications  seemed  to  be  very  desirable,  • 
and  if  it  could  be  brought  about,  the  existence 
of  the  Association  would  be  entirely  justified. 

At  the  Annual  Convention  in  1901',  it  was 
ascertained  that  the  rail  sections  or  designs 
of  the  American  Society  of  Civil  Engineers 
were  in  use  by  about  70  per  cent  of  the  rail- 
roads of  the  country,  and  it  soon  developed 
m  the  discussion  that  the  rail  steel  in  use  by 
the  railroads  was  not  giving  very  good  satis- 
faction. This  dissatisfaction  pertained  to  all 
sections  of  rails,  and  the  railway  engineers 
thought  that  the  trouble  was  largelv  due  to 
the  temperature  of  rolling  being  entirely  too 
high,  leading  to  the  expression  of  one  mem- 
ber^Jliat  "the   material   was   squirted   through 
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the  rolls."  The  engineers  of  the  J 
facturers,  who  were  also  members  ■ 
sociation,  contended,  on  the  other 
the  fault  was  due  to  the  rail  sect' 
especially  to  the  thin  base  desigil  „i  "J 
American  Society  of  Civil  Engineer!  Tt  ,i 
developed  that  the  railwav  engineeite' 


raanu 


the  trouble  was  entirelv  due  to  imprt 
sign  of  the   rail   cross-section.  'i     ^ 


esses  of  manufacture,  while  the  raili!,''(* 
turers'   engineers  placed  the  fault  v(^ 


It  was  apparent,  therefore,  that  tliLri 
tee  must  study  both  the  question  '  S 
and  the  question  of  rail  manufactui  thpS 
ter  with  the  special  object  of  devV 
and  methods  of  inspection  which  wlj 


test 


ter  \vith  the  special  object  of  devV 
'.  methods  of  inspection  which  ^ 
ely   determine   whether   the  ma 

up  to  the  requirements  of  service  clnot   \ 


surely   determine   whether   the 

up  to  the  requirements  of  serv 

was  quite  evident  that  this  work  wed  t>p 

long   duration,   because  it  was  neceir- -l" 

more  study  than  ever  before  should- 


upon  both  the  question  of  rail  desls  a! 
manufacture,    and    it    would   be   neisa 
proceed  slowly  and  carefully,  in  ordeo 
the   misinterpretation   of   statistics  ;i 
mation. 

Prior  to  this  time,  so  much  had  ei 
by  railway  engineers  about  the  nec;ii 
rolling  at  lower  temperature  that.n 
the  Kennedy-Morrison  process  of  hcin. 
just  before  the  final  passes  until  the -a' 
the  desired  temperature,  after  which  ev 
put  through  the  final  passes  at  that'll 
ture,  was  introduced  by  Carnegie  S'l 
pany,  and  great  expectations  of  theal 
the  results  were  held.  At  the  same  l.e 
rail  manufacturers  began  rolling  at  Ider 
perature  and  claimed  to  accomplish  c 
results.  The  process  did  not.  howi-r 
the  results  expected,  as  the  effect  is 
skin  deep,  for  when  the  skin  woroii 
ordinary  metal  was  exposed  undernei 
rails  rolled  after  its  introduction  v 
rather  more  failures  than  usual,  and  k 
time  the  value  of  rolling  at  low  teier 
has  been  rather  uncertain.  This  e.xp-.o 
mentioned  to  show  that  the  value 
changes  in  process  of  manufacture  i; 
be  developed  after  long  experience,!! 
one  of  the  reasons. why  an  investiti 
this  kind  is  bound  to  cover  a  long  r: 
time. 

In  1895,  at  Zurich.  Switzerland,  t 
national  Association  for  Testing  Matia! 
organized  to  bring  about  "the  de'or 
and  unification  of  standard  methods  a; 
for  the  determination  of  the  properti . 
terials  of  construction,  and  of  other  h. 
and  also  the  perfection  of  apparatus'?! 
purpose."  On  June  16,  1898,  or  bi  - 
months  prior  to  the  organization  of  f  .' 
ican  Railway  Engineering  and  Maintii 
Way  Association,  there  was  formed,  1 
delphia.  the  American  section  of  then' 
tional  Association,  which,  a  few  ye. 
was  renameidw'The  American  Society  r 
ing  Materials."  The  American  secjii 
composed  of  manufacturers  as  wei;  a'j* 
.  suiting  engineers,  railway  engineers,  ai 
ers,  and  had  already  begun  the  sttn'O 
specifications.  Therefore,  at  its  -Ann  I 
vention  in  1901  the  Rail  Commifteo 
American  Railway  Engineering  .A.oi 
submitted  the  rail  specifications  recont 
by  the  American  Branch  of  the  luteal 
Association  for  discussion,  in  ordeti 
the   subject  under  way. 

Specifications  for  steel  rails  haval 
consisted  of  three  general  parts: 

(1)  Chemical    requirements  or  pu'i 

(2)  Physical  requirements:  and 

(3)  Details  of  manufacture. 

L^p  to  that  time  the  various  rail'.' 
panics  emphasized  one  or  more  of  thi  f 
according  to  their  individual  prefereinoi 
perience.  Some  almost  ignored  the  o 
requirements,  others  were  more  or  1 
orate  in  their  physical  requiremeni  ' 
some  barely  touched  upon  details  of  iir> 
ture,  and  others  treated  the  subj<  ' 
elaborately. 

Chemical  Requirements  or  Properti- 
chemical  properties  of  these  proposetpi 
cations  for  Bessemer  steel  rails  were  ■"' 
the  Carnegie  Steel  Co.,  and  they  are  t ') 
standard    chemical    specifications    of  > 
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aimanufacturers,  and  of  the- American 

Testing  Materials,   with   scaiTel.v 

They  were  as  given   in    Ta- 


tej:ions, 


s|ifications  for  foreign  use  were  prac- 

tj  same. 

m;  changes  which  have  been  made  m 
:p  fications  by  the  steel  manufacturers 
■|-  American  Society  for  Testing  Ma- 
I)  to  the  present  time  are  to  make 
rl>'  for  60  to  70-lb.  rail  .35  to  .45,  and 
a^tnese  for  90   to    100-lb.   rail   .84   to 

1  Iw  exceptions,   the   railroads  of  the 
'ates   have   accepted    these   chemical 
u<  s  as  recommended  by  the  rail  man- 
re,  because  they  have  considered  that 
leical  properties    were    only    a    minor 
f   e  specifications  for  rail  steel,  coni- 
wi   the  physical   requirements, 
riii  Propirtics. — Two  general  methods 
ti    the  physical  requirements  had  been 
to  the  year  1900.   viz.,   a   bending 
i.mall  bar  %  in.  to  %  in.  square  and 
1 20  ins.  long,  and  a  drop  test,  which 
ei  in   letting   fall   a    weight    of   about 
b,  on  a  piece  of  rail   with   a  span  of 
.     Some  railways  used  one  method, 
"er  and  some  both,  but  by    1900 
test  had   been  generally  aban- 
r  of  the  drop  test, 
omary  to  make  a  test  of  rvcry 
;  steel,  and  to  let  the  weight  fall 
raing  heights,  according  to  the  pleas- 
;  maker  of  the  specifications.     The 
e-   specifications     of     the     American 
tained   this   method   of   testing    the 
lorties  by  dropping  the  weight  of 
very  fifth  heat  of  steel,  from  a 
ft.   for   rail   weighing   55   to   65 
17  ft.  for  rail  weighing  65  to 
;  ard,  IS  ft.  for  rail  weighing  75 
ti  per  yard,  and  19  ft.  for  rail  weigh- 
100  lbs.  per  yard,  but  these  condi- 
We    not    accepted    by    the    American 
i;  Engineering    Association,    as    there 
ong  feeling  among  the  railway  en- 
;  at  more  severe  conditions  of  testing 
-'-ry'.     They  felt  that  the  chemical 
:'d   be   left   to   the   greater    ex- 
jhemical  knowledge  of  the  rail- 
-.  but  that  they  must  be  the  ones 
lie  physical  tests  which  the  fin- 
.:.  must  stand  in  order  to  be  accepted 
If   important   service    as   carrying   the 
■"  •  of  the  country.     In  1904.  there- 
neering  Association  decided  that 
-!ead  of  ei'ery  fifth  heat  of  steel, 
■I,   and   that   the   height   of   the 
■e  increased, 
ascertained  that  the  rail  butts 
-ted  under  the  falling  weight  liad 
'.c   bottom   of   the   ingot,   and   it 
10  a  part  of  the  specifications  '.hat 
should  be  taken   from  the  top 
on   account   of   the   probability 
.■.tial  would  be  less  perfect  at  that 

i  every  heat  instead  of  every  fifth 
erly,  was  considered  little  short 
in  in  the  method  of  testing  at 

lanufaciiirc. — Except  in  the  case 
iipanies,  the  specifications  in  re- 
^  of  manufacture  were  not  elab- 
■  i"ihcations  being  confined  almost 
''owing  for  variations  from  the 
•'late  and  from  the  length  of  the 
thness  and  perfection  of  finish. 
>tc. 

:  the  agitation  for  colder  rolling. 

ania  R.   R.   had   introduced   into 

■ns    in    1900    a    clause    requiring 

at  the  last  pass   should  lie  at   a 

ferably  a   dull    red,   but  in    1901 

i   it  with  a  so-called  "Shrinkage 

h   was   intended   to   control   the 

i  the  rail  when  being  finished,  by 

:iat  the  shrinkage,  .after   the   rail 

■!iould  not  exceed  a  certain  num- 

-,     This   clause   was   also   intro- 

'e  proposed  specifications  of  the 

\ssociation,  making  an  additir'iiai 

.  ;  in  the  details  of  manufacture. 

fl  there  has  been  a  great  deal   of  ar- 

■.  n  the  part  of  tlir  rail    mimifactiircr? 


Carl-ion    .  . , 
Phospli  s.   1 
Silicon,  no- 
ilangan.-.^t.- 

UVrV ,  -                            ^ 

TABLE 

•;i'-70  lbs. 

.38    10    .4S 

.10 

.20 

.70-1.00 

I. 

:o-S(i  lbs. 

.40    to    .oO 

.10 

.20 

.75-1.05 

so-;io  lbs. 

.43    to   .53 

.10 

.20 

.SO-1.10 

90-100  lbs. 
.45   to   .55 

.10 

.20 
.SO-1.10 

to  have  the  railu.".y  c;iui:k.rs  --pccifv  a  ilefi- 
nite  pcrcema.ue  of  discard  from  the  ingot,  in 
order  to  cm  .ft  niatcr':il  ulilch  i;  more  sub- 
ject to  so.sresatlon  rind  m.-.ro  liable  to  have 
interior  vioieots  from  tlic  .slirinkat;e  cavitv,  gas 
bubbles,  etc..  hut  the  r:t'i.v.::v  oiii;ineers' have 
rigidly  set  their  faces  :ma::.--ii  such  a  require- 
ment, because  ihoy  feci  ih.ii  iliev  are  must 
better  safeguarded  by  the  clause'  introduced 
into  the  specifications  of  the  .\nierican  branch 
of  the  International  .\ssocialion  of  Testing 
Materials,  whicli  was  that  "sullicieut  luate- 
riai  should  be  discarded  from  the  top  of  the 
ingots  to  insure  sound  rails." 

When  that  clause  was  ailopted,  in  1901.  and 
for  a  number  of  years  afterwards,  the  posi- 
tions of  the  rail  manufacturers  and  the  rail- 
way engineers  were  reversed,  the  railway  en- 
gineers believing  that  it  was  best  to  specify 
a  definite  amount  of  dischard,  while  the  rail 
manufacturers  took  the  opposite  view.  It 
was  well  expressed  by  an  engineer  of  one  of 
the  steel  companies,  who  said :  "1  do  not 
think  this  .Association,  nor  any  other,  should 
state  definitely  hi)w  much  should  be  sheared 
from  the  bloom.  The  matter  is  entirely  one- 
sided. If  we  agree  here  that  25  per  cent  shall 
be  sheared  from  the  bloom,  we  might  assume 
that  would  settle  it,  but  it  will  not.  The  As- 
sociation will  be  perfectly  safe  in  making  the 
claim  that  sufficient  shearing  will  be  done  to 
eliminate  piping.  If  the  manufacturers  can 
remove  the  piping  by  shearing  15  per  cent 
they  will  not  agree  to  shear  "35  per  cent.  The 
object  in  shearing  is  to  get  rid  of  the  piping, 
and  the  only  matter  of  agreement  will  be  to 
reach  the  point  where  sufficient  shearing  is 
done  to  remove  the  piping.  For  that  reason, 
I  think  the  Association  will  make  a  mistake 
to  demand  that  25  per  cent  be  sheared  oflt." 

The  railway  engineers  of  today  unanimous- 
ly agree  with  that  point  of  view,  and  their 
position  has  been  further  strengthened  by  an 
additional  test,  which  will  be  described  later. 
Furthermore,  the  records  of  rail  failures 
which  have  been  kept  for  a  number  of  years 
disclose  the  incontrovertible  fact  that,  where 
a  15  per  cent  discard  might  do  for  one  ingot, 
50  per  cent  would  not  be  adequate  for 
another. 

In  1902,  the  American  Society  of  Civil  En- 
gineers deemed  it  advisable,  in  view  of  the 
continual  criticism  of  the  sections  of  rail 
which  they  had  previously  designed,  to  take 
up  once  iTiorc  the  study  both  of  rail  design 
and  specifications,  and  accordingly  a  commit- 
tee was  appointed  for  the  purpose. 

The  Committee  of  the  American  Society  for 
Testing  Materials  also  continued  its  study  of 
the  rail  question,  and  joint  meetings  of  all 
three  committees  were  held  so  that  each 
would  derive  benefit  from  the  work  of  the 
other. 

On  April  25,  1906,  the  Committee  on  Stand- 
ard Rail  and  Wheel  Sections  was  appointed 
by  the  American  Railway  Association,  and 
on  Oct.  24,  1906.  the  Committee  was  directed 
to  report  in  addition  on  the  subject  of  spec- 
ifications for  the  manufacture  of  steel  rails, 
in  connection  with  its  report  on  standard  sec- 
tions. The  rail  manufacturers  were  asked  to 
co-operate  with  Uie  committee  by  sending 
representatives  to  study  the  question  with  it 
at  its  meetings,  and  in  addition  the  committee 
cmploved  disinterested  men  of  national  repu- 
tation'in  their  knowledge  of  steel  making  and 
the  properties  of  steel,  to  give  expert  adnce 
on  the  subject,  .\fter  many  meclm:;:  tr.-rthcr 
a  report  was  submitted,  Oct.  3i', 
taining  the  recommended  rail  s 
specifications,  both  for  Bessemer  ^iiJ  ''{"" 
Hearth  steel.  .  .     ■ 

Further    advice    was    obtained    '• ■'"- 

terested  persons   who  had  a   wkI; 
of   the   properties   of   steel   and     i=    ^   ^        , 
ture    and   final   report  was   submitted   by    the 
committee  on  April  22,  1908,  with  the  recom- 
mendation   that   there    were    man;  't 
the  development  and  the  f"l!owii  ^  e 


results  in  service  of  the  new  types  of  section, 
rolled  under  the  new  specifications,  which 
would  require  considerable  time  and  much 
careful  study,  and  that  they  could  be  more 
efficiently  and  more  appropriately  handled  by 
the  American  Railway  Engineering  Associa- 
tion. The  sections  and  specifications  were, 
therefore,  referred  to  the  .\merican  Railway 
Engineering  .\ssociation,  with  the  request 
that  they  follow  up  the  question  in  its  various 
details  and  keep  a  careful  record  of  the  re- 
sults, with  a  view  to  determining  whether 
any  changes  should  be  made,  either  in  the 
specifications  or  designs. 

.\s  the  question  of  discard  was  dealt  with 
in  these  reports  quite  fully,  it  is  advisable  to 
make  quotations  therefrom,  because  the  earn- 
est consideration  given  to  the  question  led  to 
the  development  of  an  additional  test,  which 
is  considered  of  great  importance  in  determ- 
ining the  quality  of  metal  by  eliminating  a 
large  number  of  the  so-called  "piped  rails,"  or 
rails  with  interior  defects: 

In  the  matter  of  discard,  there  was  a  desire 
on  the  part  of  the  railroad  members  to  arrange 
for  a  greater  discard,  and  a  strong  disposition 
to  Insist  upon  a  uniform  minimum  percentage. 
The  Manufacturers,  however,  presented  con- 
siderable evidence  which  tended  to  show  that  a 
fixed  minimum  percentage  requirement  would 
be  not  only  unfair  but  unscientific,  claiming 
that  the  extent  of  piping  and  segregation  Is  In- 
fluenced by  the  size  of  the  Ingot,  the  rate  of 
pouring  Into  the  mould,  and  other  details  of 
mill  practice. 

With  regard  to  the  discard  question,  the 
oommittce  has  always  been  of  the  opinion  that 
it  would  be  preferable  to  test  the  finished  prod- 
uct rather  than  specify  as  to  details  of  mill 
manufacture. 

In  pursuing  its  investigation  of  this  discard 
question,  the  committee  received  a  suggestion 
from  Mr.  \Vm.  Mecalf  to  the  effect  that  it  wouKl 
be  reasonably  practicable  to  apply  the  above 
theory  to  the  manufacture  of  rails  b.v  arrang- 
ing to  test  to  destruction  a  number  of  rail  butts 
representing  a  certain  portion  of  the  total  out- 
put, and  to  base  rejections  on  the  results  of 
these  tests. 

In  order  to  avoid  the  unnecessary  waste  of 
good  material,  the  committee  set  about  to  de- 
vise means  by  which  the  rejection  of  defective 
material  could  be  insured  without  requiring  an 
arbitrary  and  definite  percentage  of  discard  In 
every  case,  and  a  committee  of  the  Pennsyl- 
vania Railroad  System  pursuing  the  same  line 
of  investigation,  had  adopted  a  tentative  speci- 
fication which  provided  for  a  physical  test  of 
this  nature,  and  which  further  provided  that 
when  physical  defects  were  discovered  all  top 
rails  of  the  heat  should  be  rejected.  This  would 
result  in  a  discard  of  about  35  per  cent  to  30 
per  cent  of  the  entire  metal  in  the  heat  when- 
ever physical  defects  were  discovered,  and  It 
was  felt  that  a  requirement  of  this  nature  would 
not  only  provide  for  the  rejection  of  defective 
material,  but  would  insure  the  greatest  care  on 
the  part  of  the  manufacturer. 

A.  trial  lot  of  the  rails  of  a  section  correspond- 
ing to  Type  "B"  was  recently  rolled  under  these 
specifications  as  to  discard,  and  the  results  con- 
vinced the  committee  that  .a  development  of  this 
idea  would  prove  the  best  solution  of  the  dis- 
card problem. 

In   connection    with    the   Details   of   Manu- 
facture, an  important  addition   was  made  by 
re?iuiring   that   the   brand   on   the   rail   should 
also    contain    a    letter    marking    the    position 
which    the    rail    originally     occupied     in     the 
'.  so  as  to  enable  a  study  to  be  made  of 
iTect  of  that  position. 
-  'u   June  5,  1907,  a  committee  of  the  Civil 
and    Mechanical    Engineers    of    the    Pennsyl- 
vania  R.    R.    system    and   two    rail   manufac- 

urers  was  appointed  to  take  up  the  study  of 
ilie  rail  question,  and  desigii  new  rail  sections 
and  recommend  new  specifications,  with  the 
object  of  improving  the  quality  of  the  nn- 
terial  used  in  rails  manufactured  for  that 
svstein. 
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The  first  meeting  was  held  on  June  1"2.  1907, 
and  the  new  rail  design,  known  as  the 
"P.  S"  sections,  were  adopted  on  Sept.  20. 
1907.  Tentative  specifications  were  recom- 
mended on  Nov.  15.  1907.  and  lO.OOO  tr.ns  of 
rail  rolled  in  accordance  therewith.  1  he.v 
were  subsequently  modified,  on  criticism  of 
the  manufacturers,  and   issued   Feb.   4.   1908. 

The  new  rail  designs  of  the  Per.nsylvania 
R.  R.  system  and  the  American  Railway  Asso- 
ciation provided  for  a  more  even  distribu- 
tion of  the  metal  in  the  head,  web  and  base, 
and  for  a  thicker  base,  to  meet  the  views  of 
the  rail  manufacturers,  who  believed  that  a 
better  distribution  of  the  metal  would  result 
in  an  improved  quality,  due  to  more  favorable 
rolling  conditions.  AH  of  these  sections  are 
still  in  service  and  are  being  closely  watched 
to  determine  whether  the  expected  improve- 
ment will  be  realized. 

The  Pennsylvania  R.  R.  system  specifica- 
tions have  been  modified  several  times,  in  the 
light  of  additional  experience,  and  contain  the 
improvements  which  have  been  brought  aljout 
from  time  to  time  through  the  experiences 
and  researches  of  its  own  committee  and  the 
committees  of  the  other  associations. 

So  far  as  the  chemical  requirements  are 
concerned,  they  are  practically  the  same  as 
adopted  by  the  rail  manufacturers,  and  other 
associations. 

The  physical  requirements  are  determined 
by  the  drop  test  with  the  standard  machine, 
and,  in  addition,  the  test  piece  is  nicked  and 
broken  to  reveal  the  presence  or  absence  of 
interior  defect. 

In  the  details  of  manufacture,  the  discard  is 
required  to  be  sufficient  to  secure  sound  rails, 
and  the  shrinkage  clause  to  regulate  the  tem- 
perature of  rolling  is  retained.  The  rails  are 
marked  for  position  in  the  ingot,  for  the 
purpose  of  subsequent  identification,  in  order 
to  study  the  effect  of  that  position. 

Similar  studies  and  investigations  are  being 
conducted  by  the  New  York  Central  Lines, 
the  Harriman  Lines,  Baltimore  &  Ohio  R.  R., 
Norfolk  &  Western  Ry..  Lehigh  Valley  R.  R., 
Reading  Ry.  and  other  companies,  and  the 
specifications  are  being  improved  as  new 
knowledge  is  obtained.  The  first  named  com- 
pany has  been  foremost  in  the  study  of  the 
efifect   of  titanium   in   steel    making. 

Through  the  assignment  of  the  rail  ques- 
tion to  the  American  Railway  Engineering 
Association  by  the  American  Railway  Asso- 
ciation, the  work  of  the  committee  was  given 
an  official  character,  and  its  real  work  com- 
menced. The  first  thing  of  importance  ac- 
complished was  the  introduction  of  a  stand- 
ard drop  testing  machine  at  all  the  rail  mills, 
so  that  the  results  obtained  at  any  one  mill 
were  comparable  with  those  obtained  at  any 
other.  Up  to  that  time,  1908,  machines  of 
different  design  and  setting  were  used,  and 
the  results  were  unreliable.  With  the  year 
1909  began  the  collection  of  a  large  amount 
of  information,  obtained  from  research  work, 
bearing  on  the  disputed  points  of  rail  manu- 
facture, and  on  proving  or  testing. 

In  1910,  the  specifications  for  Bessemer  rail 
formerly  adopted  by  the  American  Railway 
Engineering  Association  were  withdrawn, 
and  new  ones  ,for  both  Bessemer  and  open 
hearth,  were  presented  for  consideration  by 
the  association,  which  embodied  all  the  im- 
provements in  the  methods  of  determining 
the  physical  properties  and  the  details  of 
manufacture  which  had  been  brought  forward 
up  to  that  time.  It  was  recognized,  how- 
ever, that  numerous  disputed  points  could 
only  be  cleared  up  by  experimental  research 
conducted  by  a  trained  engineer  physicist,  and 
accordingly  such  an  investigator  was  added  to 
the  committee  to  devote  all  his  time  to  th-it 
work.  The  engineer  of  tests,  M.  H.  Wick- 
horst,  since  his  appointment,  has  been  con- 
stantly busy  with  research  work,  and  has 
added  a  great  deal  to  our  knowledge  of  the 
subject.  He  had  made  reports  on  the  fol- 
lowing subjects : 

Influence  of  Carbon  on   Deflection. 

Drop,  Bending  and  Tensile  Tests  on  Bes- 
semer, Titanium  Bessemer,  and  Open-Hearth 
Rails,  rolled  by  different  mills,  including 
chemical  analyses  and  etched  sections. 


Investigation  of  a   Split  Head  Rail. 

Segregation,  as  Influenced  by  Fire  Cl;iy  cm 
Ingot. 

Strength  of  Rail  Head. 

Drop  Tests  of  Rails — Effect  of  Impact  En- 
erg.v  variously   distributed. 

Flow  of  Rail  Heads  under  Wheel  Loads. 

Segregation  and  other  Rail  Properties  as 
Influenced    by    Size   of    Ingot. 

Tests  of  Steel  Rail  Ingots  and  Derivative 
shapes  Made  at  Watertown   Arsenal. 

Influence  of  Rolling  Temperature  on  the 
Properties  of   Bessemer  Rails. 

In  all  of  this  work,  Mr.  Wickhorst  has  been 
aft'orded  every  facility  by  the  rail  manufac- 
turers for  -carrying  on  the  investigations,  and 
their  machinery,  material  and  laboratory  as- 
sistants have  been  placed  at  his  disposal.  In 
addition,  their  officers  have  been  freely  con- 
sulted by  the  committee,  and  have  attended 
some  of  its  meetings. 

While  at  the  present  time  the  American 
Railway  Engineering  Association  has  not 
adopted  standard  specifications  for  rails,  yet 
it  has  had  constantly  before  it  for  considera- 
tion and  study  a  set  of  proposed  specifica- 
tions which  have  embodied  the  best  knowl- 
edge of  the  subject,  and  the.v  have  been 
changed  from  time  to  time  in  the  light  of 
new  experimental  investigation.  The  most 
energy  has  been  devoted  to  the  improvement 
of  methods  of  testing  to  determine  the  phy- 
sical proprties,  and  practically  no  changes 
have  been  made  in  the  chemical  requirements 
from  the  standard  specifications  of  the  rail 
manufacturers.  The  railway  engineers  prefer 
to  subject  the  finished  material  to  such  tests 
as  will  cast  aside  the  defective  rails.  Their 
specifications,  therefore,  include  many  addi- 
tional tests  over  those  in  use  ten  years  ago. 
The  results  of  the  work  of  the  American  Rail- 
way Engineering  Association  have  been  close- 
ly followed  by  the  railway  companies  and 
vice  versa,  so  that  the  specifications  of  the 
railway  companies  have  been  improved  from 
time  to  time,  and  now  embody  the  additional 
tests  devised.  Rails  have  been  rolled  in  ac- 
cordance with  these  new  specifications  for 
several  years,  and  it  is  believed  that  a  marked 
improvements  is  apparent  in  the  rails  being 
laid  in  the  tracks  since  their  adoption. 


elevated  bin.  The  gravel  was  ren 
hand  through  openings  at  ilic  lowe, 
the   screen. 

This  method  of  drying  did  not  pn 
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A  Sand-Drying  Plant  for  a  Street  Rail- 
way With  Some  Costs  of  Drying 
Sand. 

The  volume  of  sand  used  by  a  large  street 
railway  system  for  sanding  track  is  consider- 
able and  to  supply  this  sand  in  ample  amounts 
and  properly  prepared  for  use  involves  con- 
siderable expense.  Mr.  C.  L.  Hawkins  of  the 
Engineers'  Club  of  St.  Louis,  describes  in  a 
paper  before  that  club  which  has  recently 
been  published  in  the  Journal  of  the  Associa- 
tion of  Engineering  Societies,  a  rather  unusu- 
ally elaborate  sand-drying  plant  and  gives 
some  costs  of  its  operation  and  also  of  dry- 
ing sand  at  an  older  and  less  efficient  plant. 
An  abstract  of  this  paper  follows: 

The  amount  of  sand  used  per  month  varies 
from  about  300  cu.  yds.  during  the  dry  sum- 
mer months  to  1,300  cu.  yds.  during  tlie  win- 
ter months,  the  total  for  the  year  being  about 
6,000  cu.  yds.  All  of  this  sand  is  dried  at 
the  one  plant  and  delivered  to  bins,  holding 
about  35  cu.  yds.  each,  located  at  the  car  barns 
and  at  various  places  along  the  tracks.  There 
are  34  of  these  small  bins  and  their  total  ca- 
pacity is  1,400  cu.  yds.,  or  about  one  winter 
month's  supply.  The  sand  used  is  ordinary  Mis- 
sissippi River  bar  sand  dredged  by  the  Union 
Sand  &  Material  Co.  and  contains  consider- 
able gravel  and  from  3y2  per  cent  to  5  per 
cert  of  moisture  when-  it  arrives  at  the  drving 
plant. 

.A.t  the  first  central  drying  plant  built  by 
t'  "  S*.  Louis  Transit  Co.  the  wet  sand  was 
'hoveled  bv  band  from  steam  railway  cars 
into  a  sliallow  bin.  in  the  bottom  of  which 
there  was  a  system  of  steam  pipes  heated  by 
exhaust  steam  from  the  power  house.  An  in- 
clined screen  located  above  these  pipes  sep- 
arated the  gravel  from  the  sand  by  allowing 
the  sand  to  fall  into  a  screw  conveyor  which 
carried  it  to  a  bucket  elevator  leading  to  an 


factory  and  the  capacity  of  the  plant  ^^' 
sufficient  to  supply  the'  demand,  so  L^V"' 
ing  was  then  done  with  six  "Cha'mpicf.^j' 
drying  stoves,  fed  by  hand,  the  sa  h" 
shoveled  from  the  cars  into  piles  iil  ? 
stove.  The  dry  sand  was  wheeled  frltl 
stoves  to  the  old  elevators  which  cfid-' 
to  the  elevated  bin.  A  revolving  sc'n  ." 
placed  above  the  bin  to  separate  thUS 
from  the  sand.  The  cost  per  cubicbot  n ' 
dry  sand  by  this  plant  was  as  follnu' 

Item. 

Labor     

Coal    

Fi-eigrht    

Sand     

Interest,   depreciatiuii.    ,-ii..   at   \^< /. 


Total 


po 


The    amount    of    moisture    evaporij 

lund  of  coal  w-as  PA  lbs. 

After  the  elevated  bin  was  destte. 
fire  about  June  1,  1910,  the  dry  sj 
wheeled  up  a  runway  and  dumped  ir, 
into  work  cars.  The  cost  of  labor  \  c 
foot  of  dry  sand  was  increased  to  4 
and  the  cost  for  interest,  depreciatio  t,- 
etc,  was  reduced  to  approxirnate  m 
making  the  total  cost  about  4.155  cts.  1  c 
foot.  This  plant  could  not  have  suped 
demand  for  dry  sand  even  during  1' 
ter,  though  the  work  was  carried  1. 1, 
and  day,  so  the  design  of  a  new  pht 
started  at  once. 

The    cross-section    of    the    plant  sh;s 
course  of  the  sand  from  the  time  it  isji> 
from  the  Union   Sand  Co.'s  side-dun  5t 
railway   cars   until   it   falls   from  the  .-v 
bins    into   the   work   cars   ready   for  e 
tributing  bins.     The   wet  sand  is  dur;i! 
rectly  into  the  wet  sand  pit.     Two  api 
veyors    carry    it    from    the    openingsti 
bottom  of  the  pit  and  deliver  a  unifci 
of  sand  to  a  belt  conveyor  leading  toir 
tary  dryer.     This  dryer  consists  of  ae-. 
ing    steel    cylinder   4    ft.   in   diameter  1^ 
ft.  long,  supported  above  a  hand-fired  ir 
burning    slack    bituminous    coal.     Thico 
line  of  this  cylinder  is  set  on  a  grade  -  a 
V2  in.  per  ft.    The  sand  is  received  atic 
per    end   and    is   tossed   about   by  sixu 
lifting  blades  while  an  exhaust  fan  div^ 
hot  gases   around  the  cylinder  and  th 
it    through    openings    in    the   periphe 
bringing  the  hot  gases  in  direct  cont. 
the   sand   as   it   travels   toward   the  lie; 
discharge   end   of   the   dryer.     A  buct 
vator   conveys   the    dry   sand   to  a  rjl 
screen  located  on  top  of  the  reinfon  ' 
Crete   bin.     From   this   screen   the  sa   ' 
directly   into   the   bin   and   the  grave  ra 
through  a  chute  leading  to  an  elevateijr 
bin.  _   .    . 

The  wet  sand  pit  was  designed  to  ho  3i 
3,000  cu.  ft.,  or  about  two  days'  suppl 
ft.    of   this   will   slide   into  the  openiii  ■ 
little    or    no    shoveling.      The   conveyi 
chinery  below   required   a   space  aboui'i 
wide,   so   the   pit   was   made  the  samtji 
with  the  sides  sloped  back  at  the  top  c." 
the  sand  as  it  falls  from  the  side-dui  c 
The  floor  of  the  pit  is  13  ins.  thick  anis 
inforced  with   %-in.   square  rods  6  inai 
The  walls  of  the  pit  are  2  ft.  thick  J 
not   reinforced.     The   sloping  sides  we  ■ 
inforced  with  %-in.  square  rods  12  innpart, 
more   for   use   in   case   of   derailment    f^"'' 
than    for   sand    loads,   as   the  sides  a  s 
ported  by  a  dirt  backing.     The  foUi'  :fs 
the  tunnel  leading  from  the  machinerro 
were  made   15  ins.  thick  and  reinforc  » 
%-in.  square  rods  9  ins.  on  centers.    1'  ' 
bumper  on  top  of  this  tunnel  is  at  the  f 
a  2  per  cent  grade,  1,200  ft.  long,  audi 
count  of  the  damage  that  might  resutf 
careless  switching,  the  tunnel  was  ma  ^ 
siderablv  stronger  than  the  dead  or  liv''- 
required.        For     temperature     reinfoim 
V^-in.    square    bars    were    used   in  tliK 
forced  parts  of  the  pit  and  tunnel.. 

In  the  design  of  the  drv  sand  bin   ai-j 
8.200   cu.    ft.,    fluid    pressure   at  100  1  P-' 


191^. 


yi  used  in  computing  ih 
r(iforcenient.  The  circular  beam  be- 
h'posts  at  the  botom  of  the  bin  was 
di  hold  four-tenths  of  the  total  sand 
It  le  conical  bottom  was  designed  for 
dl  The  vertical  side  walls  of  the  bin 
ir  thick,  and  the  ruig  reinforcement 
.slrom  %-in.   square   bars   1-2   ins.   on 


JiJNUlNEEKI^jG 

side   and 
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"P  a  IJ  |,ri  c>nl  ^.:,vl, 
The  liiicL'-l  ...lev;.-.  :■  r  .; 
uialleahle  lHu-k,.-l5  !•_'  r.:- 
rubber  licit.  Die  ycrt-n 
and  0  ft.  Ion.?,  with  ;.!-li;- 
the  wires  in  the  covcrinu. 
are  operated  li 


tour  nii.t,.,-; 


ami 


• '  i.v  saiiifactorily. 
-;m-  oi  7xl>*xl-in. 
.i;'.'.rt  (;.n  a  lour-ply 
•=  -li'  ins.  in  diameter 
n.  openings  between 
1  111'  C'^nvevors 


rbe  cost  of  ;lu'  luiildini;.- 


Steei  Loader. ,, 
Steel  Shaft; 

BucHst  Elevator 
for  DrySorjd 


etc., 

machiiierv  for 


Diyer 


Motor 


,.    Storage 


rurnace 
deit  Conveyor  for 
Wet  Sand 


rurnace^    '■"''r''''''^n:l  Aj  n 


Doors 


Cor 


Eng  VConty 
i«:ross  Section  of  Sand   Drying  Plant   for  the   United   Railways  Co,  St.   Louis,   Mo. 


i  the  top  to  %-in.  square  bars  6M 
titers  at  the  bottom.  Vertical  tem- 
:  )ds  are  %-in.  square  bars  18  ins. 
1;  conical  bottom  is  9  ins.  thick  with 
nrcement  varying  from  %-in.  square 
is.  apart  to  %-in.  bars  9  ins.  apart, 
ii  reinforcement  in  the  bottom  con- 
0  bars  %-in.  square,  30  of  which 
t'  opening  at  the  bottom,  while  the 
s  )  at  the  one-fourth,  one-half  and 
iihs  points.  The  circular  beam  is 
:c  with  eleven  1-in.  square  bars,  seven 
itare  at  the  bottom.  The  roof  was 
l[s.  thick  with  reinforcement  running 
The  columns  are  24  ins.  thick 
square  hoops  12  ins.  apart  and 
,-'.  square  vertical  bars;  the  opposite 
i;  are  tied  together  with  No.  12  wire 
rtical  bars  are  embedded  about  4<i 
r  n  the  circular  beam  and  also  in  the 
a  ation. 

f  he  construction  work  was  done  by 

l^ig  and   mechanical    departments   of 

|iy.    Machine  mixed  gravel  concrete 

■tnix  was  used  where  reinforcement 

led  and  1:3:5  for  the  plain  concrete. 

t  for  the  concrete  was  supplied  by  a 

:|  nkling    car    equipped    with    an    air 

>r  for  lifting  the  water  to  the  mixer. 

f  nnstruction  of  the  dry-sand  bin  the 

u  ation  was  poured  at  one  time,  then 

:s  p  to  about  the  %  point.   The  inside 

;i;e  forms  lor  the  lower  part  of  the 

n,  up  to  the  7-in.   wall,   were  built 

pund  in  sections.     After  the   entire 

5  inside    form    had    been    placed,    all 

rl  s.  except  those  in  the  roof  and  the 

lijorcement    in    the    7-in.    wall,    were 

al   securely   fastened    with    wires   or 

and   small   concrete    blocks.     The 

n  was  then  placed  and  anchored  to 

■ating.     After  this  section  was  con- 

tj    side  walls   were   poured    in    three 

lOving  the  same  forms   up  about  4 

ne.    The  roof  and  the  last  of  these 

ere  poured  at  one  time. 

vcl  bin  was  built  of  wood,  as  was 

rame  of  the   building   surrounding 

■<!  and  the  wet-sand  pit.     The   frame 

vator  tower   and   the   screen   house 

the   dry-sand   bin    were    made    of 

angles.     All     of     these    buildings 

■edwith  corrugated  galvanized  iron. 

veying  and  screening  machinery  was 

by   the    Link    Belt    Co.     The'   two 

i-eyors  consist  of  3-16-iri.  steel  over- 

>rrugaled    pans    9-in.    pitch    and    18 

attached  to   a   steel   bar   link   chain 

on   rollers.     The    14-in.    conveying 

de  of  four-ply  rubber  belting  witli 

ibber  covering  and  carries  the  sand 


tins  plant  was  appro.ximatcly  $14,000.  The 
plant  is  operated  by  two  or  three  men  (from 
one  of  the  car  houses),  depending  on  the  con- 
dition of  the  sand;  these  men  unload  the  cars, 
fire  tlic  furnace,  watch  the  moving  parts  and 
keep  them  properly  oiled,  and  keep  the  plant 
clean  and  in  good  order.  On  one  of  the  first 
tests  before  the  machinery  speeds  were  prop- 
erly adjusted  the  following  results  were  ob- 
tained : 

Moisture    4  % 

Length  of  tests,   hours 1S.!> 

Cubic  feet  of  sand  dried 2,650 

Pounds  of  coal  used 1,340 

Power  used,  l<w.  liours 240 

Weight    of    water    evaporated    per    pound 

of  coal,   lbs 2.4."> 

Tons  of  sand  dried  per  hour 7.0r» 

Tons  of  sand  dried  per  ton  of  coal t>l 

Cost   of  operating  machinery   per  cu.   ft. 

of  sand   $0.0041 

Cost  of  power  per  cu.  ft.  of  sand 0.000!) 

Cost  of  coal  per  cu.  ft.  of  sand O.OOlti 

Sand  and  freight  per  cu,  ft,  of  sand 0.017J 

Interest,  depreciation  and  taxes  (12%)...  0.0101 

Total    $0.034.'> 

After  this  test  the  dryer  speed  was  in- 
creased and  a  new  test  made.  The  sand  at 
this  time  contained  3%  per  cent  of  moisture. 

The  length  of  test,  hrs 13..'. 

Cubic  feet  of  sand  dried 3,200 

Poimds  of  coal  U5ed 4,400 

Power  used,  kw.  hours. 300 

Weight    of    water    evaporated    per    pound 

of  coal,  lbs 2.5.', 

Tons  of  sand  dried  per  hoar 11.84 

Tons  of  sand  dried  per  ton  of  coal 73 

Cost  of  labor  per  cu.  ft ,  of  sand »n.002K 

Cost  of  coal  per  cu.  ft.  of  sand 0.0012 

Cost  of  power  per  cu.  ft.  of  sand OOOOti 

Cost   of  sand   and   freight   per   cu.    ft.    of 

sand     0.0172 

Interest,  depreciation  and  taxes  (13%)...   0.010! 

Total    J0.032;: 

During  the  coming  winter  it  is  expected  to 
decrease  this  cost  considerably.  The  total  cost 
of  drying  0,000  cu.  yds.  of  sand  by  the  stove 
method,  including  the  cost  of  maintenance. 
etc.,  of  the  necessary  dry-sand  storage  bin, 
would  amount  to  ajjout  $7,290  per  year.  The 
total  cost  of  drying  at  the  new  plant,  figured 
at  $0.0323  per  cu.  ft.,  is  $5,232.60,  a  saving  of 
$1,957.40  per  year,  $510  of  which  is  due  to 
the  saving  of  $3  per  car  for  switching  charges. 


The  total  production  of  pig  iron  in  Ger- 
many in  1911  amounted  to  metric  15,534,223 
tons,  as  contrasted  with  14,793.325  tons  in 
the  preceding  year,  or  an  increase  of  74.898 
tons.  It  is  of  some  interest  to  note  that, 
owin.g  chieHy  to  the  development  of  the 
"minette"  iron  ore  resources  in  Lorraine 
and  Luxemburg  in  the  past  few  years,  the 
production  of  pig  iron  in  Germany  has  doubled 
since   1901. 


Cost  of  Maintaining  Anchored  and  Un- 
anchored  Track. 

The  relative  cost  nl  niaintcnancc  of  un- 
anchored  track  and  track  anchored  to  pre- 
vent crccpinc  of  ties  is  shown  in  an  article 
!n  the  Railway  Age  Gazette.  The  data  are 
taken  from  records  made  on  the  mainte- 
nance of  .V/j  miles  of  double  tangent  track 
of  level  gr.idc,  light  gravel  ballast,  85  lb. 
rt'.il  and  broken  joints.  The  heavy  traffic 
was  north  bound  and  consequently  all  data 
are  based  on  the  north  bound  track,  as  the 
creeping  tendency  here  was  decided.  This 
track  had  been  put  in  service  14  months  be- 
fore, and  one  mile  in  the  center  of  the 
stretch  was  anchored,  leaving  lyS  mile.s  on 
the  north  and  one  mile  on  the  south  end 
not  anchored.  Where  the  track  was  an- 
chored, 640  anti-creepers  were  applied,  two 
per  rail  length,  opposite  joints  against  op- 
posite end  of  joint  tics.  The  anti-creepers 
have  received  no  maintenance  and  have 
shown  no  failure,  although  they  had  been 
in  service  14  months  at  the  time  of  in- 
spection. 

The  character  of  the  work  done  on  the 
two  pieces  of  track  in  14  months  is  stated 
in  the  columns  below: 

Anchored  Track—  ; 

Track  resurfaced  once.  , 

I'nanchored   Track —  ,   _| 

Track    re.surfaced   tv,  ice.  * 

Ties  spaced  twice, 
ISall  driven  back  twice. 

The  total  maintenance  cost  for  the  mile 
where  the  anti-creepers  were  applied,  in- 
cluding the  cost  of  anti-creepers,  is  as  fol- 
lows: 

Cost  of  anti-creepers,  (i40  at  KMsC  each. .  .»112.00 
Appl.vine  a40  antl-creepers  at  v,c  each...  3.20 
Resurfacing,   10  men  working   HI  days,  at 

$1.5j   per  day 248.00 

Total    $363.20 

The  total  cost  of  the  next  mile  north  of 
the  mile  where  the  anti-creepers  were  ap- 
plied, subject  to  the  same  conditions  of 
tratlic,  roadbed,  etc.,  but  unanchored,  is 
given  below: 

Cost  of  resurfacing  twice,  each  time  10 

men,  16  day.s,  at  $l..^r.  per  da.v.  $248...$    496.00 

Cost  of  respaclng  ties  twice,  each  time 
10  men.  17  days,  at  $I.,"i.")  per  day, 
$263.30    527.00 

Cost  of  driving  back  rail  twice,  each 
time  10  men.  2  foremen.  6  days,  at 
$1.35  per  day,  $111.60 223.20 

Total     $1,246.20 

This  shows  a  saving  in  14  months  of  $883 
in  favor  of  the  anchored  track. 

It  will  be  noted  that  the  original  cost  of 
the  anti-creepers  and  of  their  application 
have  been  included  in  the  llrst  14  months. 
These  costs  are  properly  chargeable  over 
the  total  number  of  years  anchors  are  in 
service,  which  in  all  cases  is  at  least  as  long 
as  the  life  of  the  rail  on  which  they  are 
applied.  This  would  make  the  saving  con- 
siderably greater  than  has  been  estimated. 
Furthermore,  this  maintenance  cost  does 
not  include  injury  done  to  ties,  spikes  and 
joints,  which  \va?  considerable  where  an- 
chors were  not  applied,  as  the  creeping  had 
pulled  the  ties  badly  askew,  bending  or 
completely  destroying  the  spikes  and  often 
causing  broken  joints.  Where  the  anti- 
creepers  were  applied,  this  wear  and  tear 
were  hardly  worth  considering. 

The  above  figures  were  obtained  directly 
from  the  railway,  and  the  roadmaster  stated 
that  he  could  have  maintained  this  S'A  miles 
of  track  in  better  shape  with  three  men  less 
per  year  had  he  been  allow-ed  to  anchor  the 
balance. 

The  municipality  of  .(Vmsterdam  has  an- 
nounced an  international  gas  exhibition  in 
that  city,  to  be  opened  Sent.  14  next  and 
closed  Oct,  6,  with  a  possible  extension  of 
a  week's  duration.  The  exhibition  will  be 
held  in  the  Industrial  Palace,  a  large,  many- 
windowed  edilice,  with  spacious  rooms  and 
a  garden.  The  main  object  is  to  exhibit 
the  various  appliances  used  for  illumination 
and  for  other  purposes,  both  domestic  and 
industrial.  It  is  also  expected  to  have  lec- 
tures on  appropriate  topics  relating  to  gas. 
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Method    and    Cost   of    Constructing   a 
Reinforced  Concrete  Road  Bridge. 

Contributed  by  ('.  A.  Bingluini.  i". insulting 
Engineer.  Carlisle,  Pa. 
In  the  County  of  Cumberhui'l,  Pennsylva- 
nia, there  are  aliont  (in  l>riilges .  five  of  which 
are  reinforced  concrete  and  tlie  remaining  •")•) 
are  of  steeh  .stone,  wood  or  a  combination  of 


inch   weep   pipes   were  placed  at  each   end   of 
the  pier. 

The  contract  price  was  $2,629,  which  did 
not  inchide  the  wing  waHs ;  these  latter  were 
built  by  force  account  at  a  cost  of  $-593.28, 
making  a  grand  total  of  $.3,222.28.  Engineer- 
ing and  inspection  cost  the  county  $231. .50. 
The  contractor  was  The  Nelson-Merydith  Co.. 
of    Chanibersljurg.    and    the    design    and    con- 


View    of .  New    Reinforced   Concrete    Highway    Bridge   in    Cumberland  County,    Pa. 


the  three.  One  ot  the  latter  type  at  Will- 
iams Grove  collapsed  in  September  from  the 
weight  of  a  traction  engine,  and  within  a 
couple  of  weeks  plans  were  drawn,  a  dozen 
bids  received,  contract  awarded,  and  construc- 
tion started  on  the  building  of  a  reinforced 
concrete  bridge  to  replace  the  wreck. 

The  new  bridge  has  two  spans  of  53  ft. 
each,  making  the  waterway  about  110  ft.  or, 
including  wing  w'alls.  a  total  length  of  205 
ft.  The  clear  opening  above  low  water  is  8 
ft.  and  the  roadway  is  14  ft.  in  the  clear.  The 
intrados  radii  run  GO.  72  and  G3  ft.  from  pier 
to  abutment,  and  the  bridge  has  a  camber  of 
2  ft.  The  thickness  of  the  arch  ring  is  12 
ins.  at  the  crown  and  24  at  the  springing  line. 
The  parapets,  which  are  3  ft.  high  aiid  10  ins. 
thick  are  provided  with  four  expansion  joints 
in  each  arch  length,  and 'the  usual  e.xpansion 
joints  are  provided  in  the  main  bridge. 

An  upper  and  lower  row  of  %-in.  twisted 
bars  placed  6  ins.  c.  to  c.  were  used  for  the 
longitudinal  reinforcing  and  to  both  sets  were 
fastened  %-in.  transverse  rods  on  24-in.  cen- 
ters. The  longitudinal  rods  were  continued 
into  the  footings  of  both  pier  and  abutments. 
The  spandrel  reinforcing  both  vertical  and 
horizontal  was  %-in.  twisted  bars  placed  24 
and  12  ins.  apart,  respectively.  The  vertical 
reinforcing  was  fastened  to  the  reinforcing 
of  the  arch  wherever  possible,  and  extended 
up  into  the  parapets.  Horizontal  rods  were 
also  placed  in  the  parapet  walls  at  the  same 
intervals. 

The  footings  extended  to  a  depth  of  3  ft. 
below  low-  water,  and  rested  on  an  excellent 
foundation  of  gravel  and  boulders.  All  con- 
crete for  pier  and  abutments  w^as  a  mixture  of 
1:3:5  and  a  mixture  of  1:2:4  was  used  for 
all  work  above  the  springing  line.  A  %-cu. 
yd.  batch  mixer  was  used.  The  construction 
required  50  working  days  which  covered  a 
period  of  about  three  months.  The  concret- 
ing, however,  was  done  in  11  working  days 
by  an  average  force  of  foreman,  engineer  atid 
ten  men.  The  foreman  received  $5  per  day 
and  laborers,  carpenters  and  mixer  engineer 
were  paid  from  $1.7."i  to  $2.75.  but  as  they  all 
performed  labor  work  it  was  impossible  to 
separate  the  actual  details  of  form  erection, 
etc.,  so  far  as  carpenters  and  mixer  man  are 
concerned. 

The  uprights  and  braces  for  the  drums  were 
made  principally  from  the  heavv  lumber  of 
the  old  bridge  and  were  spaced"  10  ft.  apart 
longitudinally  and  2  ft.  transversely.  The  ribs 
were  of  2xl2-in.  stuff  and  were  spaced  on 
2-ft.  centers.  The  lagging  was  %  in.  thick 
and  tongue  and  grooved.  The  falsework  was 
all  footed  on  large  concrete  blocks  in  the 
stream  bed  and  2-in.  cubes  were  used  to  hold 
the  reinforcing  away  from  the  drums,  these 
were   then    left    in   the   finislied   work.     Four- 


struction  was  in  charge  of  the  writer,  for 
whom  G.  C.  Brehm  was  resident  engineer. 
The  following  table  of  costs  and  materials 
covers  all  items  for  the  main  contract  except 
contractors'   office   and   traveling   expenses. 

The  main  bridge  contained  a  little  less  than 
200  cu.  yds.  which  would  make  the  cost  $11.09 
per  cubic  yard,  or  $1.44  per  square  foot  of 
roadway.  Per 

Excavation:  Total.       cu.  yd. 

:U    hrs.    foreman    %  15.:j0  

2;0  hrs.  labor  42.25  


Total     $  57.75 

Abutments,  23  cu.  yds.: 

20  hrs.  foreman  $  10.00 

329  hrs.  labor   42.82 

30  bbls.  cement   30.00 

10^4  cu.  yds.  sand   11.24 

20i^  cu.  yds.  stone 24.90 

Total     $118.96 

Arches.  Oij  cu.  j'ds. 

Forms: 

34  hrs.  foreman $  17.00 

2S0    hrs.    labor    59.75 


Total     $  70.75 

Reinforcement: 

22  hrs.  foreman   $  I'l.OO 

193  hrs.  labor  35.50 

17,840  lbs.  steel    356.80 

Total     $403.30 

Concrete: 

33  hrs.  foreman  $  16.50 

491  hrs.  labor  91.70 

126   bbls.  cement   126.00 

42%   cu.  yds.  sand   , 45.48 

SGi/i  cu.  yds.  stone  ..         .-. 105.10 

Total     $384.78 

Removing  Forms  and  Finishing: 

155  hrs.   labor   $  33.12 

Grand  total  arches $S97.95 

Spandrels  and  Parapets.  72  cu.  yds. : 
Forms: 

156  hrs.  foreman  $  63.40 

339  hrs.    labor    64.82 

Total     $12S.''2 

Reinforcements: 

10  hrs.    foreman    $     5  00 

30  hrs.  labor 550 

7,185  lbs.  steel    143  70 


„  Total     $154.20 

Concrete: 

34  hrs.  foreman   $  13  60 

2S6  hrs.  labor  54  07 

94  bbls.  cement   94.00 

31%   cu.   yds.  sand   33  97 

64Vb  cu.  yds.  stone 78  37 


Total     ..      5274.01 

Removing-  Forms  and  Finishing- 

21  hrs.  foreman  $     s  40 

542  his.  labor  • 113'.50 


Total  $121.90 

Grand  total  spandrels $678.33 

Roadway: 

30  hrs.  labor  j     5.23 

4u  cu.  yds.  stone 52.25 


$0,435 
1.861 
1.301 

0.4SS 
1.0S2 

$5,170 


$0,177 
0.622 

$0,799 

$0,115 
0.369 
3.717 

$4,201 

$0,171 
0.955 
1.312 
0.473 
1.094 

$4,003 

$0,345 
$9,350 


$0,887 
0.900 

$1,787 

$0,064 
0.076 
1.995 

$2,135 

$0.1  S.S 
0.751  ■ 
1.306 
0.472 
LOSS 

$3,805 

$0,117 
1.576 

$1,693 
$9,420 


Total     J  57  50 

,„Cleanins  Up   and   I'nchargeable- 

dl  i,^!''-/?'"^'"''" *  56.40 

393  hrs.  labor  fig  ?t 

Freight,    etc !  i  i ! ! !  i ! !     Td'o 


Total    J151  , 


Hardware,   coal  and  tablet $  69 'i 

7,S20  ft.   B.M.  lum.ber !  172.0' 


Grand  total  for  brid.ge. 
Summary: 

482  hrs.  foreman   

3,188  hrs.  labor    

250  bbls.  cement   

84%  cu.  yds.  sand 

214V4  cu.  yds.  stone 

25.025  lbs.  steel   

7.820  ft.  B.M.  lumber 

Freight    ;.. 


.$2,233.1 


Total 


Method  of  Waterproofing  an  ijevato 
Pit. 

Contributed   by   Charles   E.   Ande[in 
Civil   Engineer. 

A  coal  elevator  on  the  New  Yorr 
&  Hudson  River  R.  R.  was  foiind  i|, 
leaky  pit,  the  water  sometimes  ris> 
above  the  floor.  In  addition  to  vvatVr. 
the  pit  It  was  decided  to  anchor  tlu-tt 
more  securely  on  account  of  the  exuc 
sition  of  the  elevator  and  the  possibll? 
froni  the  wind. 

1  he  pit  was  equipped  with  a  sma  o 
operated  by  steam  from  the  engine  b.', 
.shops  nearby,  and  by  means  of  thitl 
was  drained  nearly  dry.  Exainiiiatio;li 
several  small  leaks  in  the  concretiK 
the  worst  being  around  the  irons  selni 
concrete  to  brace  the  stringers  on  wlh 
operated  the  skips. 

After  cleaning  out  the  coal  frontl- 
and  hoppers  work  was  commenced  • 
ping  the  walls  to  a  height  of  8  ft  v, 
mers.  the  leaks  being  all  in  the  flot  r, 
pit.  After  being  roughened  the  w:s 
plastered  with  waterproof  cement. 

The  next  step  was  to  examine  mo/ 
the  apparent  leaks  and  it  was  deenir . 
sary  to  remove  the  angle  irons  from  t 
in  order  to  prevent  the  water  from-.. 
up  around  them.  On  account  of  a  1(- 
of  water  an  opening  was  made  in  th<V 
provide  a  sump  and  relieve  the  presse 
the  other  leaks.  After  the  sump  wao 
the  pit  filled  6  ft.  deep  with  water.  Ti' 
syphons  were  installed  and  they  eii' 
overcame  the  water  so  that  the  wc' 
proceed.  A  sump  was  then  put  in  pla  . 
could  later  be  capped  after  the  comr::. 


SM 


Fig.  1 — Section  Through  Elevator  P  Show 
ing    Method   of   Anchoring   New   3c 
and    Elevator   Leg. 

the  work. 

While  the  three   syphons  were  wo  ii: 
the   sump   and   relieving  the  pressure'!! 
other  leaks  these  were  enlarged  andfi'l 
quick  setting  cement. 

Four  inches  above  the  floor,  hoi  ' 
d.rilled  in  the  walls  12  ins.  apart,  an  in 
floor,  anchor  irons  were  set  9  ins," 
concrete  and  projecting  6  ins.  above    ' 
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■  r.j  tlie  lioles  in  the  walls  were  set 
"  forcing  rods  t)  ins.  apart  and  span- 
hiloor  in" both  directions.  These  were 
"  1  by  the  anchor  irons  and  wired  ni 
a-ntervals      The  alternate   rods   were 

0  e  holes  in  the  walls  so  that  each  rod 
pored  in  the  wall  at  one  end.      Ihcn 

cicrete  slab  was  put  in  place  and  coat- 
h  aterprool  cement. 

rl  shows  the  position  of  the  elevator 
1  timbers  on  which  the  skips  ran  were 
4t  out  from  the  wall  at  the  bottom 
.<;i'on  the  wall  at  its  top.  The  space 
nhe  timbers  and  the  wall  was  filled 

1  )lid  mass  of  concrete,  to  form  an 
a  for  the  elevator  structure,  and  in 
..  iried  long  steel  rods  connected  with 
J.  if  the  structure.  Channel  irons  on 
i  )i  the  rods  gave  an  added  bond. 

,  rk  was  done  in  cold  weather  and  it 
cisary  to  take  some  precautions  to 
t  reezing  the  concrete.  The  gravel 
c  ered  on  the  ground  in  cars.  The 
e  covered  over  with  tarpaulin  and  live 
;  )wed  to  run  over  the  sand  beneath 
riilin.  This  kept  the  sand  warm  and 
[  ost.  The  water  was  also  heated  by 
BL  steam  pipe  into  the  barrel  from 
t  water  was  taken  during  the  work. 
>i  ete  was  mixed  by  hand  in  a  propor- 
[  e  of  cement  to  five  of  gravel.  Dur- 
t  increting  of  the  anchorage,  the  con- 
1,  to  be  handled  twice  because  of  the 
itjosition  of  the  forms,  the  mixing 
ing  necessarily  across  the  pit  from 
r;.     The  labor  on  the  w-ork  was  as 

Hours. 

indent   \*^ 

if    \i^ 

J 3oO 

a  17  cu.  yds.  of  gravel  were  used,  187 
.<  gh  Cement,  41  steel  rods  %  in.  x  1-5 
X  58  steel  rods  %  in.  x  18  ft.,  16  an- 
':15  ins.,  2  anchor  rods  l%xl5  ft., 
lis  10  ins.  X  2  ft.,  and  waterproof 
;  ir  1,018  sq.  ft.  The  work  was  done 
aterproofing  Co.  of  New  York. 

c:ed  Concrete  Flat  Slab  Bridges 
for  Railways. 

!t  slab  reinforced  concrete  bridge  has 
5  lost  extensive  use  and  has  come  to 
fit  development   for    railway   use   on 

I  ays  running  west  from  Chicago, 
r  es  on  the  development  of  this  bridge 
y  estem  railways  are  given  in  a  paper 
'.  '..  Finley.  .Assistant  Chief  Engineer. 
•M  North-Western  Ry.,  before  the  Na- 
Cnent  Users'  Association.    An  abstract 

per  follows : 
e  he  introduction   of  concrete   for  the^ 

II  on  of  railroad  bridges  no  type  of 
1  has  met  with  more  success  than  the 
a  bridge.  For  years  after  the  intro- 
nif  concrete  it  was  a  common  prac- 
>  se,  for  small  openings,  say  up  to  ? 
il  old  railroad  rails  imbedded  in  con- 
:<  orm  the  top  covering.  In  those  days 
v;  more  or  less  second-hand  rail  that 
1  used  economically  for  this  purpose 
;iS  thought  that  in  using  the  material 

i  ay  a  cheap  and  satisfactory  structure 

\  produced.     It  was  soon  discovered, 

f  that  second-hand  rails  were  not  al- 

■lilable  and  if  available  they  could  be 

p  -tter  use  than  burying  them  in  con- 

|r    culvert     construction.       In     spans 

ilian  9  ft.  and  up  to  30  ft.  it  was  the 

C'  for  a   number   of  years,    to   use   I- 

[fibedded   in   concrete.     Among   some 

■S  the  idea  was  to  use  beams  of  suf- 

rength   to    carry    the    live    load    and 

l«'the  concrete  only  as  taking  the  place 

C|  bracing.    This  form  of  construction 

■<j  very  careful  work  in  the  field,  ifias- 

it  is  difficult  to  make  a  satisfactory 

;ween   concrete    and    large    areas    of 

;  represented  by  an  I-beam,  and  w-ith 

'''  est  care  in  the  selection  of  the  mate- 

nlacing  of  the  concrete  it  was  dif- 

iit  it  from  cracking  or  separating 

ueams.    Although  there  were  a  num- 

'Htisfactory  bridges  built  of  this  type. 

'    '•^  gradually   abandoned.     As   confi- 


dence srcv  U!  r,-i;:-  ■..,..  c..iicrfie  these 
smaller  opcmiii;.  ,-,r,  ■,.;;ii;  ,,  the  reinforced 
flat  sl.-ili  type.  II, is  ::,iK  :■.,,!  only  took  the 
place  of  siono  ;u\-lics  .i'  ;.  rrcspondmg  span 
but  co-t  much  ioss.  1'.  on.ihlfd  enginerr-  satis- 
factorily !o  solve  a  .urra!  r.:::v  i.rol.'.cms  in 
places  whcro  a  wide  an. I  low  opening  was 
particularly  do^in;b!c.  Ilio  ideal  structure 
from  a  railro,-...!  slamlpoiut  of  use  is  that  type 
that  entails  tlir  Ica^t  co.;  in  maintenance. 
Stone  masonry,  however  e:criii!llv  constructed, 
required  from  time  to  tini.-  ropoimiuK  to  pre- 
vent the  innltration  of  wai.  r  :,nd  cmsequciit 
disintegration  of  the  structure.  With  concrete 
properly  coiistructed  this  maintenance  charne 
is  completely  eliminated.  Not  only  is  the 
maintenance  charge  eliminated  but  the  first 
cost  of  construction  is  considerablv  reduced. 
In  the  building  of  a  llat  slab  bridge  as  a 
monolith  it  is  possible  to  u>e  loss  mntcrial 
in  the  side  walls  than  would  be  required  for 
an  arch  of  corresponding  span. 

In  railroad  construction  numerous  instances 
occur  where  it  is  necessary  to  provide  a  wide 
and  low  opening  and  this  condition  is  ad- 
mirably met  by  the  tlat  slab  type  of  bridge. 
Before  the  introduction  of  this  type  of  con- 
struction it  would  be  necessary  to  provide  an 
arch  that  would  entail  very  much  more  ex- 
oense  than  the  tlat  slab  bridge.  Of  recent 
years  the  fiat  slab  bridge  has  been  used  to  good 
advantage  in  cities  where  the  railroads  were 
eliminating  grade  crossings  by  the  elevation  of 
their  tracks.  In  the  ordinary  liti-ft.  street 
where  the  city  permits  supports  in  the  center 
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Fig.  2 — Plan  of   Elevator   Pit. 


of  the  street  and  on  the  curb  lines  it  is  pos- 
sible to  use  the  flat  slab  type  of  bridge  for 
spanning  these  openings.  This  results  in  a  very 
economical  form  of  construction  as  well  as 
one  that  can  be  made  pleasing  in  general  ap- 
pearance. It  also  reduces  to  a  minimum  any 
maintenance  expense.  A  steel  structure  for  a 
similar  .opening  requires  painting  every  four 
or  five  years  and  if  this  work  is  not  attended 
to  the  structure  soon  presents  an  unsightly 
appearance.  This  condition  is  very  prominent 
in  our  elevated  railroads  in  cities  where  the 
maintenance  is  not  kept  up. 

Twenty  years  ago,  in  railroad  construction, 
it  was  the  universal  practice  to  use,  in  open- 
ings from  6  to  30  ft.,  open  deck  I-beams. 
These  were  usually  placed  upon  concrete  or 
stone  masonrv  abutments  and  presented  as 
much  difficulty  in  maintaining  good  track  as 
much  larger  spans  for  the  reason  that  the 
dump  ties  were  just  as  troublesome  to  keep  up 
as  the  same  ties  on  a  1-50- ft.  span.  I  know  of 
no  greater  use  for  fiat  slab  bridges  than  in  the 
replacing  of  these  open  floor  I-beam  spans.  It 
is  usually  possible  to  remove  these  I-beams 
and  replace  them  with  flat  slab  bridges,  car- 
rying the  ballast  across  the  bridge  and  mak- 
ing a  uniform  track  surface.  The  I-beams  can 
be'  used  for  other  purposes  or  they  have  at 
least  a  salvage  value  that  goes  toward  reduc- 
ing the  cost'of  the  improvement.  1  have  in 
mind  a  certain  stretch  of  railroad  of  about 
.36  miles  that  has  over  20  small  openings  from 
6  to  •''h  ft  made  up  of  I-beams  with  open 
floors  How-ever  carefully  the  track  work  was 
kept  up  it  meant  a  bad  riding  track  as  each 
one  of  the  brid.ges  represented   an  unyielding 


space  that   was  very  noticeable  to  the  travel- 
ing public. 

Some   Unit   Costs  of  Reinforced   Con- 
crete Factory  Buildings. 

The  customary  nianuer  of  recording  the 
cost  of  buildings'  is  in  didlar>  per  square  foot 
of  floor  or  in  cents  per  cubic  foot  of  volume. 
Such  costs  of  reinforced  concrete  building 
work  as  arc  available  have  not  usually  been 
reduced  to  these  units  and  comparison  be- 
tween reinforced  concrete  building  costs  and 
the  cost  say  of  mill  building  construction  is 
not  easily  liiade.  Square  foot  and  cubic  foot 
costs  of  a  number  of  rcinforce<l  concrete 
buildings  are  given,  however,  by  Mr.  Chester 
S.  .\llen,  of  Lockwood,  Greene  &  Co.,  of 
Boston,  Mass.,  in  a  paper  presented  before 
th.'  National  .A.ssocialion  of  Cement  Users. 
The  main  features  of  this  paper   follow  : 

.\s  a  general  proposition  we  have  found 
that  reinforced  concrete  is  the  lowest  priced 
fire-proof  material  suitable  for  factoo'  <-\on- 
struction  and  while  it  is  true  that  its  first 
cost  will  generally  run  from  o  per  cent  to  2o 
per  cent  higher  than  first-class  mill  construc- 
tion wc  have  recently  had  several  instances 
where,  with  lumber  at  a  high  price,  reinforced 
concrete  has  worked  out  cheaper  than  brick 
and  timber.  It  is  especially  adapted  to  heavy 
construction  and  for  heavy  loads  of  200  lb- 
per  square  loot  and  over  where  the  spans  are 
18  to  20  ft.  centers  not  even  timber  can  com- 
pete with  it. 

The  unit  costs  of  projected  or  completed 
buildings  arc  commonly  figured  either  as  so 
much  per  cubic  foot  or  so  much  per  square 
foot  of  area  occupied.  Table  I  gives  the 
unit  costs  both  on  the  square  foot  and  the 
cubic  foot  basis,  together  with  a  general  de- 
scription, of  a  number  of  reinforced  concrete 
industrial  buildings  of  different  types  erected 
during  the  past  two  years.  It  will  be  seen 
from  an  examination  of  this  table  that  the 
average  cost  per  square  foot  of  these  build- 
ings, excluding  the  one-story  structures,  was 
$1.12,  while  the  average  cost  per  cubic  foot 
was  8.7  cts.  The  one-story  structures  both 
had  reinforced  concrete  sawtooth  roofs  and 
the  average  cost  per  square  foot  was  S1.77 
while  ^.h  cts.  was  the  average  cost  per  cubic 
foot.  The  above  costs  are  for  the  finished 
buildings  including  plumbing  but  do  not  em- 
body heating,  lighting,  elevators,  sprinklers, 
and  power  equipment.  The  cost  per  square 
foot  of  floor  area  was  obtained  by  dividing 
the  cost  of  the  building  by  the  total  number 
of  square  feet  of  floor  area  exclusive  of  roof 
area  but  including  basement  floors  and  the 
cost  per  cubic  foot  by  dividing  the  cubical 
contents  into  the  cost  of  the  structure. 

While  no  coal  pockets  are  included  in  Table 
I  it  has  been  our  experience  that  above  3,000 
tons  capacity  reinforced  concrete  elevator  coal 
pockets  cost  from  $5.50  to  $7.50  per  ton  of 
capacity.  Standpipes,  exclusive  of  the  foun- 
dations, average  from  2%  to  3  cts.  per  gallon 
of  capacity. 

On  much  of  the  reinforced  concrete  \york 
which  has  been  done  under  our  supervision 
it  has  been  possible  owing  to  the  contract 
being  either  on  a  percentage  or  a  cost  plus  a 
fixed  sum  basis  for  us  to  obtain  quite  accur- 
ate and  comprehensive  cost  data.  This  data. 
of  course,  is  only  of  particular  value  where 
all  the  local  color  of  each  specific  case  is 
known  but  the  average  results  are  at  least 
interesting. 

The  average,  unit  cost  of  the  1 :2  :J  con- 
crete in  the  floors  including  the  beams,  gird- 
ers, and  slabs  was  $6.10  per  cubic  yard  and  for 
the  columns  $6.70  per  cubic  yard.  Where 
1:^/2:3  mixture  was  used  for  the  columns  the 
average  cost  was  $7.60  per  cubic  yard.  This 
cost  was  made  up  of  the  items  of  cement, 
sand,  stone  or  gravel,  labor  and  plant.  The 
cement,  of  course,  varied  greatly  with_  the 
demand  but  the  average  net  cost  was  $1.35  per 
barrel  including  3  cts.  for  tests.  The  sand 
averaged  80  cts.  per  cubic  yard  and  the 
crushed  stone  $1.25  per  cubic  yard.  The  cost 
of  labor  of  unloading  the  materials  arid  mix- 
ing and  placing  the  concrete  varied  from  6.5 
cts.    to   $2.90   pci    cubic   yard.      The    cost   of 
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TABLE    I.— UNIT    COSTS 

Dimen-  No. 

Type  of  sions.  sto- 

Building'.  feet.  ries. 

Machine  shop....l20x  50         4 

Cotton    mill 5.50.vl29         2 

4 
Weaving   mill....l40x  GO         5 

Knitting    mill 220x75         2 

Factory 223x  50         2 

Weave    shed .'!41x231         1 

Machine  shop 220x101'         1 

Store   house ISlx  5S         4 

Store   house 580x109  10 

Store   house 

Store    house 25(!xlo0  12 


OF    REINFOKCED    CONCRETE    INDUSTPJ.IL    BUILDINGS. 

Story         Live  ,— Total  Cost— x 

height,    load,  lbs.                     Type  of            Col.  Spacing.       Per  Per 

ft.  ins.  per  sq.  ft.                Construction.       ft. ins.  ft. ins.  sq.  ft.  cu.  ft. 

12  0           150                Beam     10  0x24  0  $1.17  $0.09 

16  0            75                Beam     10  8x25  0             0.98  0.07 

12  6           150               Flat    slah 17  0x20  0             1.09  0.077 

12  6           150               Flat    slab 17  6x20  0             1.50  0.12 

14  0           125                Beam  and  girder 22  0x25  0             1.09  0.073 

16  0     300  &  1000        Beam  and  girder IS  6x18  6             1.55  0.10 

125                Sawtooth    skylight. .  .13  0x21  4             1.79  0.07 

Sawtooth    skylight. .  .20  0x20  0             1.75  0.10 

14  0           150               Flat    slab 18  0x20  0             1.15  0.07 

J  19  0 

12  0           250                Beam  and  girder 19  3x  (  25  0         0.85  0.071 

0.76  0.05 

8  0           150                Flat    slab 10  0x16  8             1.04  0.12 


plant  consisting  of  freight,  depreciation  or 
rental  of  nii.xing  and  hoisting  towers,  erection 
of  same,  power  and  coal,  and  losses  and  waste 
on  the  small  tools  ranged  from  50  cts.  to  $1..'J0 
per  cubic  yard  of  concrete  placed. 

Next  to  the  proper  design  of  the  structural 
features  of  a  concrete  building  the  economical 
design  of  the  form  work  is  of  paramount  im- 
portance. The  truth  of  this  statement  is 
borne  out  bj-  the  fact  that  on  the  average  job 
the  cost  of  the  forms  amounts  to  about  one- 
third  the  cost  of  the  entire  structure.  On  the 
buildings  under  consideration  the  average  cost 
of  the  forms  for  the  floors  including  beams, 
girders,  and  slabs  was  10  cts.  per  square  foot 
and  for  the  columns  13  cts.  per  square  foot. 
The  lowest  cost  was  in  a  building  of  the  so- 
called  "mushroom"  or  flat  slab  tj'pe  of  con- 
struction where  by  the  intelligent  use  of  cor- 
rugated iron  for  the  slab  forms  the  cost  of 
the  floor  forms  including  wall  beams  was  T 
cts.  per  square  foot  and  the  highest  cost 
was  for  an  artistic  but  not  elaborate  over- 
hanging cornice  on  a  12-story  building  which 
was  32  cts.  per  square  foot.  This  last  item 
rather  forcibly  demonstrates  that  any  attempt 
at  architectural  development  is  very  apt  to  be 
a  costly  proposition. 

The  cost  of  the  labor  of  making,  erecting 
and  stripping  the  forms  varied  according  to 
the  price  of  lumber,  design  of  the  structure, 
method  of  forming,  character  of  the  super- 
vision and  the  skill  of  the  workmen  from 
4%  to  12  cts.  per  square  foot.  The  cost  of 
lumber,  nails  and  oil,  divided  by  the  square 
feet  of  forms  averaged  from  2%  to  4%  cts. 
per   square   foot. 

The  cost  of  bending  and  placing  the  rein- 
forcing steel  including  the  necessary  wire 
averaged  $10  per  ton,  the  range  being  from 
$5.7.5  per  ton  to  $17.20  per  ton. 

Granolithic  floor  finish  IVi  ins.  thick  when 
laid  before  the  concrete  below  it  had  set  so 
as  to  form  one  homogeneous  slab  cost  on  the 
average  of  4%  cts.  per  square  foot.  When 
put  on  after  the  rough  concrete  slab  the  cost 
averaged  7  cts.  per  square  foot. 

Inasmuch  as  the  only  economical  design  of 
a  reinforced  concrete  structure  is  one  which 
closely  resembles  that  of  the  steel  skeleton 
type,  the  relative  cost  of  the  various  materials 
commonly  used  for  curtain  walls  under  the 
windows  may  be  of  interest.  The  writer  has 
used  brick,  vitrified  tile,  concrete  blocks,  cast 
concrete  slabs  and  solid  concrete  walls  for 
this   purpose. 

The  most  common  type  of  curtain  wall  has 
been  either  on  8-in,  or  12-in.  brick  wall  rest- 
ing on  the  concrete  wall  beam.  The  average 
cost  of  these  walls  has  been  45  cts.  per  square 
foot.  There  is  practically  no  difference  in 
cost  between  the  8-in.  and  the  12-in.  brick 
curtain  wall  as  the  saving  in  material  is  oft'- 
set  by  the  great  amount  of  e.xtra  labor  in 
culling  and  laying  the  thinner  wall. 

An  excellent  and  inexpensive  spandrel  wall 
is  constructed  by  using  8x12x18  in.  vitrified 
tile.  This  is  a  non-absorbent  wall  and  when 
properly  laid  in  cement  mortar  makes  a  tight 
weather  proof  curtain  wall.  The  cost  of  this 
wall  averages  about  25  cts.  per  square  foot. 
If  the  tile  is  plastered  both  sides  the  cost  is 
about  38  cts.  per  square   foot. 

Where  8-in.  concrete  curtain  walls  w-ere  cast 
in  place  after  the  skeleton  frame  was  com- 
pleted the  average  cost  was  40  cts.  per  square 
foot  and  when  poured  simultaneously  with 
the  columns  48  cts.  per  square  foot.  Four- 
inch  cast  concrete  slabs  cost  about  35  cts.  per 
square  foot. 

While  concrete  blocks  make  a  very  cheap 
and   light  curtain   wall,   the  price  being  about 


the  same  as  for  the  8-in.  tile,  the  writer's 
experience  with  them  has  been  rather  un- 
fortunate on  account  of  their  extreme 
porosity. 

Where  the  location  of  the  buildings  have 
demanded  special  treatment  of  the  exposed 
surfaces  we  have  generally  specified  rubbing 
with  a  block  of  carborundum.  The  average 
cost  of  this  work  has  been  4  cts.  per  square 
foot.  In  two  instances  portions  of  the  struc- 
ture have  been  bush  hammered  with  a  result- 
ing average  cost  of  7  cts.  per  square  foot. 

Concrete  piles  were  used  on  the.  foundation 
of  several  of  the  buildings  and  the  average 
cost  of  the  piles  was  $1.15  per  linear  foot. 

The  most  common  methods  of  waterproof- 
ing concrete  structures  are  by  the  introduction 
of  foreign  ingredients  into  the  concrete,  by 
the  application  of  a  compound  to  the  con- 
crete surface,  by  the  use  of  paper  or  felt 
waterproofing  and  by  accurately  grading  and 
proportioning  the   aggregate   and   the   cement. 

Where  an  addition  of  hydrated  lime  in  the 
proportions  of  10  per  cent  to  the  weight  of 
the  cement  has  been  used  the  added  cost  to 
a  cubic  yard  of  1 :2 :4  concrete  has  been  50 
cts.  Patented  compounds  similar  to  Hydro- 
lithic  cement  have  cost  from  25  to  35  cts.  per 
square  foot  of  surface  covered.  On  horizon- 
tal or  inclined  surfaces  we  have  sometimes 
used  a  granolithic  surface  of  rich  mortar  of 
Portland  cement  and  sand,  or  Portland  cem- 
ent and  screenings  in  the  proportions  of 
1 :1  laid  at  the  same  time  as  the  base  and 
troweled  as  in  side  walls  construction.  The 
cost  of  this  work  has  been  about  5  cts.  per 
square  foot. 

Taken  as  a  whole,  the  lowest  possible  cost 
on  a  reinforced  concrete  building  can  be  ob- 
tained only  by  a  careful  study  of  each  particu- 
lar case  to  determine  the  cheapest  t3'pe  of 
construction  and  most  economical  spacin.g  of 
columns.  As  a  general  proposition  we  have 
found  that  for  light  loads  with  ordinary 
beam  and  girder  construction  the  most  eco- 
nomical spacing  of  columns  has  been  18  ft. 
each  way  and  for  flat  slab  construction  20 
ft.  each  way.  For  heavy  loads  such  as  300 
lbs.  per  square  foot  and  over,  it  has  been  our 
experience  that  the  cheapest  column  spacing 
for  beam  and  girder  construction  is  15x15  ft. 
and  for  flat  slab  construction  17x17  ft.  In 
arriving  at  the  most  economical  layout  it  is 
always  well  to  bear  in  mind  that  the  con- 
struction which  allows  the  greatest  simplicity 
of  form  units  together  with  the  maximurn 
number  of  repetitions  of  same  is  invariably 
the  one  that  will  work  out  cheapest  in  the 
end.  The  fact  that  the  actual  amount  of  con- 
crete or  steel  required  for  a  certain  floor 
construction  is  less  than  that  required  in  an- 
other by  no  means  implies  that  this  ip  actually 
the  cheapest  floor  construction,  as  the  unit 
labor  of  the  form  work  may  easily  have  been 
increased    out   of  all    proportion. 


The  Age  of  the  Earth. — A  series  of  in- 
vestigations which  has  been  utilized  in  at- 
tacking the  problem  of  the  age  of  the  earth 
is  connected  with  the  microscopic  colored 
circles  found  imbedded  in  primitive  gran- 
ites and  other  rocks.  These,  which  have 
for  a  long  while  received  no  explanation, 
prove  to  be  the  efflorescence'  of  the  "alpha" 
rays  from  minute  specks  of  zirconium,  and 
it  is  certain  that  millions  of  centuries  have 
elapsed  while  the  rays  have  been  penetrat- 
ing the  surrounding  rock.  Altogether,  geol- 
ogists say,  we  should  be  wrong  in  regard- 
ing the  v/orld  as  less  than  1,000,000.000 
years   old. 


LETTERS  TO  THE  EDITJ{  § 

Cost  of  Engineering  and  Inspecpn 
Small  Towns. 

Sirs:     I    shall    be   glad    if    you    will  aij. 
whether  you  have  any  data  bearing  oniu] 
pal  construction  work,  as  to  cost  of  eng 
in  small  towns  varying  from  5,000  to  ; 
habitants.     I  recently  saw  an  article  1 
the  magazines  which  gave  a  percentagf 
ing  to   cost   on  a   rising  scale.     This  t'\ 
under  consideration  by  the  Common  CJ 
this   city  and   they  are   desirous  of  gei 
liable   information.     Also   any   data  wl(^ 
may    have    on    the    custom    regarding   > 
ployment    and    payment    of   inspectors  i 
nicipal    contract    work    would    be    of   gtt 
sistance.  CITY  ENGlJ 

(The  editors  will  be  glad  to  receive  :l[ 
lish  replies  to  the  above  inquiry.— Ed ts 


Stopping  Leaks  in  Air  Recei;rs 

A  convenient  method  of  stoppinji  ' 
around  a  loose  rivet  in  an  air  recei'-  f 
steel  water  tank  or  even  in  an  emgf 
repair  of  a  boiler  is  described  in  thE 
neering  and  Mining  Journal.  It  m 
made  entirely  from  the  outside  by  e 
of  a  taper  bolt  with  a  copper  sleev. 

The  head  of  the  faulty  river  is  cutT 
the   rivet  knocked  out  of   the  hole  -' 
the  rivet  may  be  drilled  out.    A  tap'  1 
large    enough    to    pass    through    tb  li 
and  threaded  up  to  !}.<  in.  of  the  lae 
is  inserted  in  the  rivet  hole  and  a  ■■ 
copper  pipe   B,  of  the   same  intern: 
eter  as   the   diameter  of  the  bolt,  im^ 
over  the  threaded  portion  of  the  tap  t 
it  should  project  J4   to  f^  in.  on  eai 
of  the  plates.     A  washer  and  nut  a  t 
put  on  and  the  nut  screwed  up  with  k 
handle  wrench.     The  bolt  can  be  iid 
withstanding   pressures   up    to  200  1,. 
sq.  in.  with  safety. 


A  steam  shovel,  No.  225,  workir  : 
borrow  pit  at  Folks  River,  Panai, 
cavated  57,790  cu.  yds.  of  earth  ar  i 
during  24  working  days  in  Februar 
material  is  being  used  for  filling  tl  n 
for  the  Cristobal  Terminal  docks,  le 
lowing  is  the  record  for  the  month: 

By  car  measurement,  cu.  yds 5" 

By  cross  section,   cu.   yds ''- 

Cu.    yds.    per   car 

Days  worked 

Hours  under  steam 

Hours  worked   i« 

Cu.  yds.  per  hour  worked 

Per  cent  of  time  under  steam  that  shovi 

worked    

General    daily   average    place    meas.. 

yds ' 

Delays — 

Hcs 
r'l: 

Mining    

Repairs  

Waiting  for  cars 

Switching   -■ 

Derailments *■'- 

Moving  shovel   ■' 

Cutting  out  (5  times) '•' 


Total    

Per   cent   of   total   delay   to   time   under 
steam    


A    concession    has    been    granted      t^f 
executive   authorities   of   Venezeula, 
cordance  with  article  9  of  the  presen: 
ing    code,    to    Dr.    Rafael    Max  Valls' 
giving   him    the    right    to    explore  tl 
and  sub-soil  of  the  states  of  Cucre,  ' 
gas,    Anzoategui,    Xeuva    Esparta,   Th' 
Trujillo,  Merida,  Zulia,  Lara,  Falcon  ^ 
bobo,  Yaracuy  and  Delta  del  Orinoc  ': 
afterwards  to  exploit,  refine,  export 
general  to   dispose   of  as   most  conv 
but   in    accordance   with    the   terms 
contract,  all  asphalt,  petroleum,  napli  ■ 
pitch  which  he  may  discover  in  his  e> 
tions.     It   is   understood   that  this  c( ' 
is  made  m   the  interest   of  .\mericai 
talists.  and  that  a  separate  corporatii  ' 
be  formed  to  take  over  and  work  the.'  ' 
cessions. 
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e  Doings 
I  the 
\eek. 


Railroad  construction 

work,  judging  at  least  from 
the  contracts  let,  has  been 
rather  dull  the  past  tew 
days.  Bids  on  a  number  of 
big  jobs  are  under  consid- 
eration and  it  is  probable 
H  e  of  these  contracts  will  be  placed  in 
f  ays.  The  Grand  Trunk  Ry.  has  not 
t  lade  any  announcement  as  to  the  suc- 
j  ontractor  for  its  new  line  in  Massa- 
t  nor  has  announcement  been  made  as 
t  ward  of  contract  for  the  additional 
tot  the  Point  Defiance  line  of  the 
i  lu  Pacific.  The  bids  on  the  new  Fern- 
:  issen  R.  R.,  a  124-mile  Southern  Pa- 
i  ;  in  California,  will  not  be  opened 
t  end  of  this  month.  Contracts  for  a 
d  tble  amount  of  betterment  w^ork  for 
r>)ash  R.  R.  will  be  let  in  the  near 
e  It  is  also  e.xpected  that  the  Erie  R. 
i:  place  contracts  for  work  to  be  done 
•s  double-tracking  plans. 

the   railroad   contracts   let   recently 

lowing:      McCabe    &    Steen,    for 

,;nd  bridging  on  the  new  Missouri, 

1  ia  &  Gulf   R.    R.   extension   in   Mis- 

d  Oklahoma :  Walter  Denison,  Wood- 

.  kla.,  for  15  miles  of  work  from  Wag- 

■.  )kla.,   on   the   Missouri,    Oklahoma   & 

R. ;   L.   J.    Smith    Construction    Co., 

a  City,    Mo.,    for    double-tracking    the 

I  e  from  Needles,  Cal.,  to  the  Colorado 
■  Maney  Bros.  &  Co.,  Hamilton,  Cal.. 
il  grading  for  the  ■26-mile  extension  of 
("them  Electric  Ry.  from  Ytiba  City  to 
a  Cal. ;  the  Utah  Construction  Co..  Og- 

ah.  for  the  extension  of  the  Idaho 
[111  Ry.  from  Smiths  Ferry,  to  Payette 
3. Idaho,    a    distance    of    47    miles:    the 

II  Construction  Co..  Salt  Lake  City,  an 
e  ibcontract  on  the  last  mentioned  work  ; 
Pi  Hinds,  43  Scott  St.,  Toronto,  Ont, 
c  structing    the    new    Canadian    Pacific 

lore  line  in  Ontario,  the  w-ork  covering 
11  s  of  line  and  calling  for  the  expendi- 
i  about  510,000,000:  the  Hancock- Mc- 
>, Construction  Co.,  Wagoner,  Okla..  for 
II  oncrete  work  and  bridge  piers  for  the 
3  1.  Oklahoma  &  Gulf   R.   R.   extension 

agoner,  Okla.,  to  Pittsburg,  Kan. :  Mc- 
■i  &  McQuigge.  Toronto,  Ont.,  at  about 
B   for  constructing  the  roadbed  for  the 

ke  Branch  of  the  Temiskaming  & 
l|n  Ontario  Ry. :  H.  C.  Henry.  Seattle, 
^for  constructing  the  Beverly-Hanford 
)j  he  Chicago,  Milwaukee  &  Puget  Sound 

on  a  good-sized  government  lock  job 
en  opened  by  the  U.  S.  Engineer  at 
le,  Tenn.  The  work  called  for  the 
rtion  of  concrete  locks  B  and  C  on  the 
land  River,  the  Mansfield  Engineering 
lianapolis,  Ind.,  at  $486,T?4,  being  the 
ders.  .\nother  good-sized  government 
which  bids  are  to  be  opened  April  17 
U.  S.  Engineer  at  Boston,  Mass., 
)r  about  78,792  cu.  yds.  of  rock  ex- 
1  in  Boston  Harbor. 
e  way  of  drainage  work  the  largest 
t  of  the  past  week  appears  to  be  the 
arded  Engle  Bros,  of  Monterey.  Ind. 
Jntracts  calls  for  the  construction  of 
ly  L.  Kelman  drain  in  Indiana  and  in- 


volves 2,1)61,000  cu.  yds,  of  excavation.  The 
contract  price  was  $lt)4,0(M>  Another  step 
toward  the  straightening  and  improvement  of 
the  river  at  Dayton,  O.,  has  been  taken.  The 
City  Council  has  passed  an  ordinance  appro- 
priating $:?8.5.0i)0  for  the  work,  and  it  is  like- 
ly that  bids  will  be  asked  in  the  near  future. 
The  work  of  changing  the  channel  and  build- 
ing levees  will  involve  the  handling  of 
1,210,000  cu.  yds.  of  earth. 

-Among  the  larger  highway  contracts  let 
recently  arc  the  following :  Texas  Grading 
Co.,  Houston,  Tex.,  at  $o,li3!l  per  mile,  for  the 
construction  of  17  miles  of  gravel  roads  for 
Cedar  Parish.  La. :  C.  H.  Boyles,  Jackson 
Ave.,  Spokane,  Wash.,  at  about  $1,000,000  for 
48  miles  of  roadwork  for  the  Canadian  Pacific 
Rv.  near  Edmonton,  Alberta. 


A  bill  appropriating  $2o,- 
000,000  for  the  drainage  of 
Government     the   swamp  and  other  wet 
Drainaee        lands  of  the  United  States 
Tj-,,  is  now-  before  the  House  of 

tiin.  Representatives.      The    bill 

provides  that  $-5,000,000  be 
apportioned  annually  to  this  feature  of  Gov- 
ernment work  from  1912  to  1916,  inclusive.  It 
further  provides  that  the  community  or  com- 
pany which  organizes  the  drainage  district 
would  pay  one-half  the  expense  of  the  drain- 
age and  the  Government  the  other  half.  It 
will  be  interesting  to  note  the  action  Congress 
takes  on  this  bill.  Last  week  the  Senate  acted 
favorably  on  a  bill  appropriating  $207,000  for 
three  public  buildings  in  Wyoming.  One  of 
these,  a  $75,000  edifice,  is  to  be  erected  jn  a 
town  having  a  population  of  281 ;  a  $67,500, 
strticture  is  to  house  the  post  office  in  a  com- 
munity of  975  people,  and  a  $65,000  building 
is  to  be  furnished  for  a  city  of  1,524  popula- 
tion. Many  a  statesman  secures  a  firmer  grip 
on  his  job  by  virtue  of  the  appropriations  he 
gets  for'  pubHc  buildings  in  his  district.  .\ 
government  building  is  a  tangible  asset  for 
such  statesmen.  It  remains  to  be  seen  wheth- 
er thev  will  take  the  same  view  of  a  drainage 
ditch. ' 


A     bridge     letting     in     a 
rural    district,    attended    by 
County  circumstances      too      often 

RriHsrp  characteristic  of  lettings  in 

.&  similar    districts,    was    de- 

Letting,  scribed  in  a  paper  read  at 

the  recent  annual  meeting 
of  the  Mrnnesota  Engineers'  Society.  Plans 
and  proposals  for  a  number  of  reinforced 
concrete  bridges,  with  alternate  plans  for  steel 
bridges  at  several  of  the  sites  were  advertised 
for  bv  the  County  Commissioner.  The  spe- 
cifications gave  the  span  length,  height  and 
width  of  roadwav:  and  called  for  a  loading 
of  200  lbs.  per  sq.  ft.  or  a  20-ton  road  roller. 
Bidders  were  requested  to  visit  the  site  of 
each  bridge  and  submit  a  plan  and  a  lump 
sum  bid  for  the  structure.  On  the  appouited 
day,  15  bidders  appeared  at  the  county  seat 
and  submited  their  plans  and  proposals  be- 
fore the  hour  of  closing  bids.  6  P.  M.  They 
were  then  informed  that  the  bids  would  be 
opened  next  dav.  The  visitors  had  the  priv- 
33 


ilcge  of  buying  cats,  smokes  and  liquid  re- 
freshments during  the  evening.  The  next 
morning  the  bids  were  opened;  approximately 
125  plans  were  submitted  to  the  live  farmers, 
who,  assisted  by  the  County  Surveyor,  pro- 
ceeded to  analyze  the  plans  and  tabulate  the 
bids.  It  was  finally  decided  to  let  the  con- 
crete bridges  to  a  local  cement  street  paver, 
and  the  steel  bridges  to  a  relative  of  one  of 
the  county  officers.  The  Commissioners  pos- 
sibly decided  that,  as  they  knew  nothing  about 
the  relative  value  of  the  plans,  that  they 
would  take  a  chance  on  men  whom  they  knew, 
regardless  of  other  considerations.  The  low- 
est bidder  was  informed  that  they  did  not 
like  his  plans.  A  number  of  the  bidders  sub- 
mitted plans  furnished  by  manufacturers  of 
reinforcing.  Some  of  the  plans  were  excel- 
lent, and  others  were  like  the  present  day 
millinery,  fearfully  and  wonderfully  designed. 
One  bidder  said  that  a  live  load  of  80  lbs. 
to  the  square  foot  was  good  enough  for  de- 
signing any  bridge.  .'Xnolhcr  had  on  his  busi- 
ness card,  John  Doe,  Manufacturer  of  Cement 
Blocks,  and  written  across  the  card  in  ink, 
for  this  especial  occasion,  "and  Reinforced 
Concrete   Bridge  Engineer." 


It  has  remained  for  bar- 
bers in  Hammond,  Ind.,  and 
We  Note        otl'cr  cities  of  the  Calumet 
_,  region    to    discover    a    new 

^  "^^  use     for    Portland    cement. 

They  have  discovered  that 
employees  of  the  cement 
plants  in  these  districts  have  concrete  faces. 
The  barbers  claim  that  in  the  plants  the  ce- 
ment dust  settles  in  the  men's  beards,  perspira- 
tion moistens  it.  and  when  they  go  out  iiito 
the  open  air.  it  sets  and  faces  are  covered  with 
concrete,  reinforced  by  stiff  whiskers.  This 
takes  the  edge  off  the  razors.  Steps  are  being 
taken  to  invent  a  tonsorial  sand  blast. — The  I 
inhabitants  of  a  small  town  in  New  York  may 
take  steps  to  establish  a  public  water  supply. 
The  proprietor  of  the  one  hotel  in  the  place, 
enraged  because  the  town  voted  for  no-license, 
has  chained  his  pump,  and  the  families  that 
have  been  accustomed  to  getting  their  supply 
there  are  now  being  charged  5  cts.  a  pail  for 
water. 


In   pohtics   the  viewpoint 
depends  on  whether  you  are 
A  Famous       on  the  inside  looking  out  or 
Bridee  °"  *''*^  outside  looking  in. 

Tj,        °  A   recent    issue   of    a   daily 

h-xpert.  newspaper  in  a  large  west- 

ern city  carried  the  follow- 
ing headline :  "Famous  Municipal  Bridge  Ex- 
pert Resigns;  Charges  the  Administration 
With  Acting  in  Bad  Faith."  From  the  head- 
line naturally  it  would  be  concluded  that  some 
celebrated  bridge  engineer  had  severed  his 
connection  with  the  city.  On  reading  the  ar- 
ticle that  went  with  the  headline  it  was  found 
that  the  "famous  municipal  bridge  expert"  was 
the  foreman  of  the  city  bridge  repair  depart- 
ment, in  which  capacity  he  had  had  charge  of 
making  repairs  to  the  wooden  bridges,  side- 
walks and  steps  of  the  city.  Evidently  this 
newspaper  was  on  the  losing  side. 
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Fourth  Annual  Exhibition  of  Railway 
Appliances. 

The  fourth  annual  exhibition  of  railua\ 
apphances  was  held  in  the  Coli^einii  at  Chi- 
cago, March  18  to  23.  The  exhihition  has 
grown  each  year  and  this  year  thorc  were  18(i 
exhibitors  of  railway  materials  and  apjiliances 
of  every  description. 

One  of  the  new  devices  shown  was  the 
boltless  rail  joint  of  the  Enright-Fray  Railway 
Equipment  Co.  The  .ioint  consists  of  a  but- 
ton plate,  two  side  plates  and  two  wedges 
which,  when  assembled,  hold  the  rail  secure- 
ly and  in  perfect  alignment.  The  joint  is  be- 
ing tried  out  on  the  Illinois  Central  R.  R. 
main   line  entering  New  Orleans. 

The  Fairbanks-Morse  Co.  exhibited  this 
year  two  engine  outfits  running  under  their 
own  power.  The  generating  outfit  is  a  !'  hp. 
electric  oil  engine  direct  connected  to  a  5% 
K.W.  generator.  The  outfit  starts  and- oper 
ates  on  oil  but  will  also  operate  on  gasoline 
or  the  lighter  distillates. 

The  American  Steel  &  Wire  Co.  exhibited 
a  variety  of  the  company's  products  and 
showed  especially  galvanized  steel  posts  and 
wire  fencing  for  railway  work.  T'hese  posts 
are  designed  to  be  driven  and  it  is  stated  that 
as  many  as  COO  have  been  driven  in  a  day's 
work.  In  placing  these  posts  on  prairie  land 
the  method  is  to  drive  along  the  line  of  right 
of  way  with  a  wagon,  place  the  posts  in  the 
ground,  and  drive  them  with  a  mallet,  the 
man  driving  them  standing  in  the  wagon  and 
another  man  holding  them  plumb. 

The  Carnegie  Steel  Co.  exhibited,  a  com- 
bination steel  and  concrete  sheet  pile  which  is 
intended  for  docks  and  permanent  cofferdams. 
The  concrete  pile  is  made  to  the  desired 
length  and  12x18  ins.  in  section.  .-\t  the  cen- 
ter line  of  the  section  measuring  along  the  18- 
in.  way  the  lip  is  set  in  the  block  along  one 
side  and  the  tongue  of  the  ordinary  Carne- 
gie sheet  pile  is  set  in  on  the  opposite  side  sc 
that  when  these  piles  are  fitted  together  in 
the  cofferdam,  the  lip  and  tongue  perform 
the  same  functions  which  they  do  in  an  ordi- 
nary steel  pile  coft'erdam  and  .sjive  a  much 
greater  stiffness  and  are  particularly  useful 
for  permanent  work. 

The  Lackawanna  Steel  Co.  had  an  interest- 
ing exhibit  of  illuminated  photographs  show- 
ing the  cofferdam  and  wreck  of  the  battleship 
Maine  which  was  recently  raised  from  Havana 
Harbor.  The  cofferdam  around  the  Maine 
was  built  with  Lackawanna  steel  sheet  piling 
of  the  regular  12-in.  section. 

The  Clyde  Iron  Works  exhibit  contained  a 
model  of  the  Holcomb  Back  Dumping  Drag 
Line  Bucket  which  was  described  in  the  pages 
of  EXGINEERIXG  &  Co.\TR.\CTIXr,  of  Jan.  31, 
1912.  The  company's  improved  hoisting  en- 
gine, which  was  described  in  the  above  men- 
tioned article,  was   also  on  exhibition. 

David  Lupton's  Sons  Co.  exhibited  an  in- 
teresting form  of  steel  xyindow  sash  for  mill 
buildings  and  operating  devices  for  these.  The 
devices  show  that  considerable  study  has  been 
made  of  methods  of  ventilating  and  lighting 
workshops  and  the  best  means  have  been 
sought  for  solving  these  problems. 

The  Rid.iy  Manufacturing  Co..  of  Tackson. 
Mich.,  exhibited  a  sectional  steel  building  such 
as  should  prove  economical  for  work  where 
portable  houses  need  to  be  used.  Tlie  house 
is  built  with  interlocking  sections  and  can  be 
readily  put  together  and  taken  down.  It  is 
a  waterproof  building  and  may  be  used  for 
storage  of  cement,  tools,  etc. 

The  C.  W.  Hunt  Co.  exhibited  this  year 
an  automatic  side  dump  car  wdiich  is  used  in 
many  coalin.g  plants  throughout  the  country. 
The  car  is  made  to  operate  from  under  a  bin 
and  from  wdiich  it  takes  a  charge  of  coal, 
gravel  or  other  material,  down  a  grade  of 
about  3  per  cent  to  the  top  of  a  bin  where  it 
automatically  discharges.  A  counter  weight 
is  arranged  so  that  the  car  is  thrown  back  to 
its  original  position  under  the  first  bin  for 
another  load.  Installations  for  handling  coal 
are  in  use  where  the  coal  is  transported  a 
distance  of  400  ft.  and  one  trip  a  minute  is 
made  with  a  l\4-ton  car. 


Annual   Convention  of  the   North  Da- 
kota Society  of  Engineers. 

The  fourth  annual  convention  of  the  Xortli 
Dakota  Society  of  Engineers  was  held  at 
Grand  Forks  on  Feb.  15  and  16,  with  Presi- 
dent Samuel  F.  Crabbe  in  the  chair.  Twenty- 
six  members  were  in  attendance  and  a  large 
number  of  visitors.  Lengthy  morning  and 
afternoon  sessions  were  held  on  both  days 
according  to  a  program  of  addresses,  discus- 
sions and  business  as  prepared  and  announced. 
The  annual  banquet  was  held  on  the  evening 
of  Feb.  15  at  the  State  L'niversity.  which  is 
near  Grand  Forks. 

A  chief  feature  of  the  meeting  was  the  dis- 
cussion on  concrete,  particularly  on  local  con- 
crete materials,  of  the  effect  of  freezing  and 
thawing,  and  related  topics  naturally  arising 
in  North  Dakota :  this  occupied  the  whole  of 
the  first  afternoon  session,  being  held  at  the 
university  under  the  direction  of  the  Concrete 
Committee,  Prof.  A.  J.  Becker,  chairman. 

Mr.  M.  L.  Hibbard,  of  Fargo,  discussed 
fuel  gas  and  the  economies  secured  by  its  use. 

Mr.  C.  P.  Brown,  of  Fargo,  spoke  fully  on 
the  proper  methods  to  be  employed  in  the 
construction  of  street  railway  tracks  in  paved 
streets.  Prof.  R.  H.  Slocum  of  the  .State 
Agricultural  College  discussed  waterworks. 
Mr.  J.  A.  Jardine  of  Fargo  brought  forward 
the  proper  specifications  for  county  highway 
bridges. 

Road  construction  as  best  and  most  econom- 
ically carried  forward  in  this  region  received 
considerable  consideration,  and  a  committee 
was  appointed  to  recommend  specifications  for 
such  work  under  the  differeiU  soil  and  topo- 
graphic conditions  occurring  in  the  state. 

The  conditions  of  employment  and  ruling 
rates  of  compensation  under  which  the  civil 
engineers  and.  in  particular,  the  county  sur- 
veyors of  the  state  are  working  was  the  sub- 
ject of  an  excellent  address  by  W.  A.  Baker 
of  Wahpeton.  and  the  whole  question  was 
fully  discussed  by  all.  At  the  annual  meet- 
ing of  the  previous  year,  a  committee  was  ap- 
pointed to  prepare  a  draft  of  a  law  to  regu- 
late this  work.  E.  F.  Chandler,  the  chairman 
of  this  committee,  submitted  a  bill  providing 
for  the  licensing"  under  proper  restrictions  as 
regards  qualifications  proved  by  examination, 
etc.,  of  ail  those  desiring  to  engage  in  public 
land  surveying,  to  hold  the  office  of  county 
surveyor,  to  act  as  county  road  superintend- 
ent, or  inspector  of  county  bridges.  This 
proposed  bill,  which  had  been  printed  and  cir- 
culated among  the  membership  sotrie  weeks 
in  advance,  was  thoroughly  considered  and, 
after  minor  amendments,  was  unanimously 
recommended  to  the  favorable  consideration 
of  the  state  legislature  at  its  next  session. 

It  was  voted  to  hold  the  next  annual  meet- 
ing at  Bisinarck  at  about  the  middle  of  Jan- 
uary, 1913.  A  midsummer  meeting  will  per- 
haps also  be  arranged  for  July  at  Williston. 
The  following  officers  were  chosen  for  the 
coming  year :  President,  Henry  Lykken,  city 
engineer,  Grand  Forks ;  First  Vice-president, 
T.  R.  Atkinson,  state  engineer,  Bismarck; 
Second  Vice-president,  S.  F.  Crabbe,  county 
drainage  engineer,  Fargo ;  Secretary-treasurer, 
E.  F.  Chandler,  professor  in  charge  of  civil 
cngineerin.g  course.   State  L^niversity. 


speaking    of    the    progress    on   thet'- 
canal,  the  New  York  Barge  canal  L'",' 
kill   aqueduct,  the   New   York  Ce'nll  t 
ininal,  the  Chicago  &  NorthwesteJT     '' 
iial   and   other      large     railway  enlij."*" 
projects. 


Cll  lii( 

con- 


Annual    Convention    of   the    American 

Railway  Engineering  Association. 

The  thirteenth  annual  convention  of 
the  American  Railway  Engineering  Asso- 
ciation was  held  at  the  Auditorium  Hotel  in 
Chicago,  March  19,  20  and  21.  President 
Gushing  called  the  convention  to  order 
shortly  after  9  a.  m,,  on  Tuesday,  and  in 
his  opening  address  stated  that  the  asso- 
ciation membership  had  passed  the  1,000 
mark  during  the  year.  Since  1899  the  asso- 
ciation has  distributed  some  27,000  pages  of 
reading  matter  in  the  shape  of  bulletins, 
proceedings,  etc.  In  the  future,  since  the 
membership  has  passed  the  1,000  mark,  an 
economy  may  be  effected  by  mailing  these 
bulletins  as  second-class  matter.  The 
president  reviewed  the  engineering  prog- 
ress   in    the   country   durin.g   the   past   year. 


The  businesslike  manner  with  v 
conventions   of  this     association  J 
ducted   make   for   excellence   in  thL,]-, 
of   the   material   presented   and  pr-lde  t  • 
the  presentation  of  an  immense  ahnnt 
material  contained  in  the  committelreonrt! 
and  for   its   discussion  and   accept;te  ,„ 
short   space   of   time.  i 

During  the  first  day's  session,  rbrt^  t, 
the    following    committees    were  tfi" 
Rules   and    Organization;    Signals  a|    i 
locking,   with   a   minority   report;  pn  i„, 
Steel      Structures;    Wooden      Briies  In, 
Trestles;  Yards  and  Terminals;  Ba.st  - 
Ties.     On  the   second  day  were  gei 
reports  of  the  committees  on  'Trac  t 
way;   Rail;  W'ater   Service;   Mason- 
servation    of    Natural    Resources;  \t. 
and    Accounts,    and      Electricity,     n 
third   day,   reports   were   received   )n 
committees   on   Economics   of  Raihy 
cation:  Signs,  Fences  and  Crossing} 
ings;  Grading  of  Lumber;  Wood  les 
tion,  and  Uniform  General  ContracFi 

The  reports  were  all  prepared  a  j 
ed  in  bulletins  previous  to  the  meeig 
at  the  meeting  were  read  by  tl  t 
man.  Conclusions  reached  werejs 
accepted  one  at  a  time  accordinjic 
printed  form,  by  vote  of  the  co'ei 
or  as   amended   in   discussion. 

The  report  of  the  committee 
and  regulations  recommended  no;l; 
to  the  previous  rules  adopted,  but  ■ 
rules  a  list  of  20  instructions  wa  a 
The  report  on  signalling  and  ii;r 
ing  was  a  progress  report,  as  also  a 
minority  report,  and  they  were  recvi 
information.  The  committee  on  in 
steel  structures  reported  a  set  of.p 
cations  for  bridge  erection,  which  t 
proved  for  publication  in  the  mar-l 
the  report  on  wooden  bridges  and  c 
the  following  subjects  were  consid(  d 
year:  (1)  Formulae  for  use  in  detent 
strength  of  sheet  piling.  (2)  Reil 
experience  in  actual  bearing  power  t 
and  practical  results  of  the  use  oir 
lae.  (3)  Use  of  guard  rails  for  o 
bridges  and  trestles  and  (4)  fire  pn!: 
The  committee  made  no  recomme  a- 
at  this  meeting,  but  gave  the  results: 
progress  made.  ' 

The  report  on  the  proper  depth  oa 
showed  that,  from  available  data,  9 
S'A  ff-  ties  spaced  24  ins.  to  2.S..S  ins.c: 
should  have  a  depth  of  24  ins.  of  st  i 
last  to  produce  a  uniform  pressure^ 
subgrade  and  a  combination  of  ;l 
layer  of  IS'^ifts.'  to  14  ins.  Cinder>a 
and  upper  layer  of  6  to  10  ins.  o-?t 
approximating  24  ins.  in  depth,  wi 
ties  spaced  24  ins.,  produce  nearly  tl  s 
results.  This  definition  of  depth  ofa 
was  approved. 

The   committee   on   ties   reported  lat  i 
was    not    feasible    to    lay    down   an  fi^c- 
rules  for  the  size  and  spacing  of  titb 
on  the  A,  B  and  C  classification  of  ;r 
of   traffic,   but  that   it   would  be  coni 
,aood    practice    for    Class   A   and  pO' 
Class  B  roads  to  space  ties  from  Itc  !- 
ins.    face    to   face;    the   width   of  th'tie  t 
not  so  important  if  10  to  12  ins.  sp;  n '  ' 
followed,  provided,  however,  the  m  r. 
width  of  face  is  limited  to  7  ins.    Tl  C'^ 
mittee  recommended  the  practice  o'iingi< 
tie    renewals. 

As  to  metal  and  concrete  ties,  thd 
niittee  concluded  that  a  combination  i 
Crete  and  metal,  or  of  asphalt  ancn 
has  not  j'et  proved  a  success,  beat 
the  fracture  caused  by  vibration  al 
cessive  weight  and  consequently  d  cj 
in  handling  and  deterioration  of  P' 
filling.  Also  that  a  combination  tie  'S 
and  wood  gave  promise  of  develops  , 
economic   substitute;   that   the  all  sll  »' 


lyii.. 
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o,d  satisfactory  under  heavy  me- 
nd traffic.  •      .      , 

-nmittee  on  track,  revised  plans 
p  ind  switches  and  submitted  them 
?,'  plans  representing  good  prac- 
hi  were  adopted  by  the  conven- 
rise  plans  are  for  the  No.  8,  11  and 
jlo-'s  and  No.  11  spring  frog  and 
<t'16'  •  ft..  22  ft.  and  33  ft.  switches. 
cicifications  presented  by  the  com- 

r  frogs,  crossings  and  switches 
ufited  The  committee  on  yards 
rnals  considered  several  subjects, 
he*e  the  following  concUisions 
la-  and  adopted:  First,  the  engine 
,1  hould  be  so  located  as  to  offer 
c ;;  to  both  the  main  line  and  yards 
e  -west  possible  reverse  or  conflict- 
)\nents.   and   second,   the    facilities 

I  arranged  to  permit  rapid  han- 
>f  n  engme  in  its  terminal  in  the 
if  s  needs. 

ciimittee  on  water  service  present- 

•i  ations  for  steel   tanks   for  water 

hich  were  amended   slightly  and 

'  immittee  on  masonry  reported 
Is  if  patching  and  repairing  plain 
iiirced  cement,  and  methods  of 
jt     concrete     under    water,    which 

p  oved. 

■   -littee  on  electricity  reported  its 
perate  with  other  associations 
:g  the  same  lines,  in   order  to 
a  °  standard.     The      convention 
I  le  committee's  report   according- 
hUight    amendment.      Other    com- 
ported progress   and   gave   infor- 
to  the  work  accomplished, 
a  ual  dinner  was  held  on  the  eve- 
3   the     second     day.       The     retir- 
irident,     Mr.     W.       C.       Gushing, 
li  toastmaster.     Mr.    L.     F.   Lorie, 
nof  the  D.  &  H.  R.   R..  who  was 
,lin  "Labor  Unionism."  was  unable 
ti  cnt,  but  his  address  was  read  by 
•f'e  H.  Burgess,   chief  engineer   of 
ik.    Hon.  F.  D.  Monk,  K.  C,  M. 
n  er  of   Public   Works   of    Canada, 
s  ssed  the  problems  now  of  inter- 
Ih  countries:  Mr.   Ray  Morris,  of 
eld  &  Co.,  New  York,  addressed 
It   on  "Railway  Development  from 
;t;  Point  of  View."     Following  the 
Ui  smoker  was  held. 


i-'a;::-.c    Ry.    for    the    past 


'.ircc'.or   of    public 

.--    =    —    ^cliwab   .idministration    in 

Cincinnati,    has    boon    selecu'd 


PERSONALS. 


orge   Lee   was   named   to   succeed 

ei.   H.   Fairchild   as   a   member   of 

11  highway   board    of    the    state    of 

ibn. 

(as.   F.    Robinson,    superintendent 

.'tleboro,  Mass.,  water  department. 

sned    on    account    of    pressure    of 

isiness. 
W.      Scripps,    member    of      the 
■  jghway  Commission,   San   Diego, 
r.  has  resigned.     He   is   succeeded 

.-hard  Goodbody. 

:d    C.    Phillips,    assistant    city 
Boulder,    Colo.,    was     unani- 

ccted  to  fill  the   vacancy   caused 

^isignation  of  Mr.  Fred  Dungan, 
If  eer. 

Hjj.  Tyrrell,  consulting  engineer,  Ev- 

■^n  March  12,  delivered  an  illus- 

n  the  subject  of  "Bridge  Build- 

e  Engineering  Society  of  North- 

1 ,  niversity. 

hhrstadt.  of  the  House  of  Dele- 
i  St.    Louis,   introduced    a    bill    on 

[.creating  the  position  of  superin- 
tjf  bitimuinous  paving  in  the  street 
n|it.  at  a  salary  of  $175  per  month. 
OF.  Loweth,  Chief  Engineer  of  the 
;i  Milwaukee  &  St.  Paul  Railway, 
flan  address  before  the  Civil  Engi- 
jub  of  the  University  of  Illinois, 
■ijy,  March  15.  His  subject  was 
>i   Efficiency." 

5  W.  P.  Ramsey  has  been  appoint- 
!Jer  of  construction  for  the  eastern 
>lne  Canadian  Pacific  Railway,  with 
Montreal.  Mr.  Ramsey  is  a  na- 
'Inry,  and  has  been   in   the  service 


oi    the    C.Hnadi.ii 
14  years. 

M'r.   J.    H.    Suniiai.i 

service   durin.i.;   ih      

- --.  —  jctn  selecu'il  to  direct  the 
work  of  connecting  fuc  C-nir:.!  Passenger  Sta- 
tion and  Posiofficc  :ii  Cincinnati  with  pneu- 
matic tube.  Tilt  L'liivcr^a;  rucumatic  Tube 
Co.  has  the  contr.ici. 

-Mr.  Francis  P.  Sniiih.  M.  Am.  Soc.  C.  E., 
chemical  and  •.onsulling  [..iving  engineer, 
New  York  City,  reeintly  delivered  an  il- 
lustra'cd  lecture  on  ■Mixnia  Plants  for 
Bitumiiiou.^  Pnveiiuiu;."  i'ciore  the  grad- 
uate students  in  highway  engineering  at 
Columbia  universitv. 

Mr.  George  W.  Tillson,  M.  .\m.  Soc,  C.  E.. 
consulting  engineer  to  the  President  of  the 
Borough  of  iBrooklyii.  New  York  City,  on 
March  11  delivered  an  illustrated  lecture  on 
"The  Comparison  of  Pavements."  before  the 
Graduate  Students  in  Highway  Engineering  at 
Columbia   University. 

Mr.  Frank  D.  Chase,  .\ssoc.  M.  .\iii.  Soc. 

C.  E..  architect  oi  the  Western  Electric 
Company,  has  opened  offices  in  the  Peo- 
ples Gas  Building,  Chicago,  for  the  prac- 
tice of  architecture  and  industrial  engi- 
neering, making  a  specialty  of  manufactur- 
ing plants  and  mercantile  buildings, 

Mr.  S.  R.  Alexander,  who  has  been  con- 
nected with  the  city  engineer's  department 
of  Baltimore,  has  been  appointed  assist- 
ant harbor  engineer  to  succeed  Mr.  Chas. 
K.  Sutler,  who  resigned  some  time  ago, 
to  accept  a  position  with  the  Furst  Con- 
crete  Scow   Contracting  Company. 

Mr.  John  Rablin,  ^i.  .\m,  Soc.  C.  E., 
Chief  Engineer  Massachusetts  Metropoli- 
tan Park  Commission,  on  March  15,  1912, 
delivered  an  illustrated  lecture  on  "The 
Construction  and  Maintenance  of  Park 
Roads,"  before  the  graduate  students  in 
highway  engineering  at  Columbia  univer- 
sity. 

Mr.  Charles  Thompson  Harvey,  a  well 
known  engineer  of  New  York,  died  at  his 
home  March  13,  at  the  age  of  83.  He  had  a 
large  share  in  important  engineering  projects 
during  the  Civil  War  and  reconstruction  per- 
iods. He  planned  the  first  elevated  railroad  in 
New  York  Citj'  and  built  the  Sault  Ste.  Marie 
ship  canal, 

Mr,  E.  L,  Cousins,  engineer  of  the  To- 
ronto harbor  commissioners,  is  to  be  sent 
on  a  tour  of  inspection  of  some  of  the 
United  States  harbors  along  the  Atlantic 
Coast.  He  will  leave  at  the  end  of  this 
week  and  will  be  accompanied  on  part  of 
the  tour  by  Government  Engineer  J.  G. 
Sing,  who  is  consulting  engineer  to  the 
board. 

Mr.  J,  E,  Richard  was  elected  president 
of  the  Engineering  Society  of  the  School 
of  Practical  Science  of  Toronto,  at  the 
recent  annual  meeting.  Mr.  W.  P.  Curtis 
was  elected  vice-president:  Mr.  S.  F.  Ruth- 
erford and  Mr.  G.  M.  Smith,  second  vice- 
presidents;  Mr.  M,  F.  Verity,  treasurer, 
and  Mr.  H.  R.  McKenzie,  corresponding 
secretary. 

Mr.  L  K.  Pond,  of  Chicago,  ex-president 
of  the  American  Institute  of  Architects, 
delivered  an  address  before  the  students 
and  faculty  of  the  College  of  Engineering 
of  the  University  of  Illinois.  Friday.  March 
8,  on  the  practical  development  of  histori- 
cal forms  of  ornament  in  connection  \yith 
the  architectural  development  of  various 
countries.  , 

Mr.  Arthur  D.  Little,  President  of  .Arthur 

D.  Little,  Inc.,  chemists  and  engineers  Bos- 
ton, was  elected  a  member  of  the  Corporation 
of  the  Massachusetts  Institute  of  Technology- 
at  its  meeting  on  March  13.  Mr.  Little  is 
President  of  the  American  Chemical  Societv 
and  a  member  of  the  Executive  Committee  of 
the  Eighth  International  Congress  of  Applied 
Chemistry. 

Mr  W.  H.  H.  Allen  has  incorporated  the 
W  H  H  Allen  Construction  Company  under 
the  laws  of  W.  Virginia.  The  capital  stock 
is  $100,000.  Mr.  Allen  was  senior  member  of 
the  firms  of  Allen  and  Kefauver,  Allen  &  Sons 
and    Allen   and   -Mien,   and   President   ot    the 


District  Con.-truction  Company.  This  com- 
panv  built  the  Connecticut  Ave.  bridge  over 
Rock  Creek  at  Washington,  D.  C. 

Col.  T.  L.  Waggener,  a  pioneer  railroad 
builder,  died  on  March  10,  at  Colorado 
Springs,  Colo.  He  came  to  Colorado  35 
years  ago  from  Kentucky,  and  engaged  in 
civil  engineering  work.  He  was  formerly 
with  the  Colorado  Midland  &  Oregon 
Short  Line.  His  chief  work  however,  was 
the  construction  of  the  Cripple  Creek 
Short  Line.  His  death  was  due  to  a  gen- 
eral break-down.  He  had  resigned  only  a 
week  previously  as  city  engineer  of  Colo- 
rado  Springs. 

Mr.  Chas.  S.  Churchill,  chief  engineer  of 
the  Norfolk  &  Western  Ry.,  was  elected 
president  of  the  .American  Railway  Engi- 
neers' Association  at  the  recent  annual 
convention  in  Chicago.  The  other  ollicers 
are  as  follows:  Vice-president.  .Mr.  W.  B. 
Storcv,  Jr.,  .Atchison,  Topeka  &  Santa  Fe; 
treasurer,  Mr.  Geo.  H.  Bremncr,  Chicago, 
Burlington  &  Quincy;  secretary,  E.  H. 
Fritch.  Chicago.  Directors  for  three  years 
elected,  were  F.  A.  Delano.  W.  L.  Dar- 
ling and  W.  B.  Scott. 

Dr.  H.  W.  Spangler,  dean  of  mechanical 
and  electrical  departments,  at  the  Univer- 
sity of  Pennsylvania  for  the  past  23  years, 
died  at  his  home  last  week.  He  was  born 
at  Carlisle,  Pa.,  in  1858,  and  was  graduated 
from  the  United  States  Naval  .Academy 
in  1878.  He  was  afterward  an  engineer  in 
the  navy  until  1899,  and  during  the  Span- 
ish-.American  war  again  served  in  the  navy 
for  a  short  time.  He  was  called  to  the 
university  in  1881  to  take  the  chair  of  as- 
sistant professor  of  mechanical  engineer- 
ing. 

Mr.  W.  S.  Kinnear,  president  of  the  Kan- 
sas City  Terminal  Company,  has  resigned 
and  will  go  to  New  York  to  accept  the 
presidency  of  the  United  States  Realty  & 
Construction  Company,  at  a  salary  of 
$50,000  a  year.  The  United  States  Realty 
&  Construction  Company  is  one  of  the 
largest  of  its  kind.  One  of  its  subsidiaries 
is  the  Geo,  A.  Fuller  Construction  Com- 
pany, which  has  the  four-and-a-half  million 
dollar  contract  to  build  the  new  union  sta- 
tion for  the  Kansas  City  Terminal  Railway 
Company.  Mr.  Kinnear  came  to  Kansas 
City  from  Detroit,  where  he  was  in  charge 
of  a  tunnel  built  under  the  Detroit  river 
for    the    Michigan    Central    Railway, 

Mr,  J,  C.  Stevens,  a  prominent  Portland, 
Ore.,  engineer,  sailed  on  March  15  for  Spain. 
He  will  be  absent  several  years  in  connection 
with  the  development  of  a  large  land  irriga- 
tion project  and  water  power  development. 
His  family  will  follow  in  .ibout  two  months. 
Mr.  Stevens  was  graduated  from  the  Univer- 
sitv of  Nebraska  in  civil  engineering,  was  as- 
sistant state  engineer  of  Nebraska  from  1902 
to  1903,  was  assistant  engineer  United  States 
Reclamation  Service  in  1903  and  1904,  and 
transferred  to  the  United  States  Geological 
Survey  in  1905,  being  chosen  as  district  engi- 
neer in  charge  of  the  investigation  of  water 
supplies  in  the  Columbia  River  District,  em- 
bracing Oregon,  Washington  and  parts  of  Ida- 
ho and  California.  He  resigned  from  the  Gov- 
ernment service  in  July,  1910.  to  enter  in  gen- 
eral engineering  practice  and  has  been  engaged 
in  making  estimates  and  reports  on  various 
irrigation  and  power  projects  in  the  North- 
west, also  being  a  member  of  the  State  Con- 
servation Commission.  Mr.  Stevens  was  secre- 
tary of  the  Oregon  Society  of  Engineers  and  is 
secretary  of  the  local  branch  of  the  American 
Society  of   Civil  Engineers. 


TRADE  NOTES. 

The  Tennessee  Copper  Co.  has  placed  the 
order  with  the  Ruggles-Cole  Engineering  Co. 
for  one  of  its  class  A-8  drj-ers  for  drying 
iron  ore. 

The  Ideal  Electric  &  Mfg.  Co.  announces 
that  Mr.  Succop  has  been  appointed  General 
Sales  Manager  of  the  company  and  will  make 
his  headquarters  at  the  main  office,  Mans- 
field, O. 

The  Ruggles-Cole  Engineering  Co.  has   re- 
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cently  shipped  some  large  tanks  of  Monel 
metal  to  a  prominent  western  chemical  works. 
The  construction  included  Monel  metal  sheets, 
rods,  castings  and  rivets. 

The  Ruggles-Coles  Engineering  Co.,  50 
Church  St..  New  York,  has  received  an  order 
from  its  London  office  for  one  of  its  class 
A-10  dr3-ers  which  has  been  sold  to  the  city  of 
Tedcaster,  Yorkshire,  England,  for  drying 
sewage  cake. 

The  Price  Electric  Co.  of  -113  Sibley  St., 
St.  Paul,  Minn.,  has  completed  an  arrange- 
ment with  the  Ideal  Electric  &  Mfg.  Co.  of 
Mansfield,  O.,  to  represent  the  latter  company. 
A  large  stock  of  Ideal  motors,  generators,  etc., 
will  be  carried. 

M.  J.  Palson,  refrigerating  engineer,  Glou- 
cester. Mass.,  has  contracted  with  the  Robb 
Engineering  Co.,  Ltd.,  for  twelve  ammonia 
absorbers,  ranging  in  size  from  29%  to  37 
ins.  in  diameter;  also  for  three  generators  30 
to  86  ins.  in  diameter  by  16  ft.  long. 

Mr.  V.  O.  Johnston  has  severed  his  official 
connection  with  the  Lincoln  Sand  &  Gravel 
Co.,  of  Lincoln,  111.,  and  is  now  General  Man- 
ager of  the  Sabula  Sand  &  Gravel  Co.  of  Sab- 
ula,  la.  This  company  is  installing  a  plant 
at  Sabula,  which  will  have  a  capacity  of  20 
cars  per  day. 

The  Petrolithic  Good  Road  Development  Co. 
has  been  organized  with  Mr.  J.  Y.  Sanders  as 
President  and  Howard  Egleston,  as  Chief  En- 
gineer and  General  Manager,  for  the  purpose 
of  introducing  the  Petrolithic  system  of  road 
building  in  the  southern  states.  The  offices 
of  the  copipany  are  in  the  Hibernian  Bank 
Bldg.,  New  Orleans,  La. 

A  meeting  of  the  representatives  of  seven 
steel  mills  was  held  recently  at  the  La  Salle 
Hotel,  Chicago,  and  a  permanent  association 
was  perfected  for  the  purpose  of  promoting 
publicity  and  use  of  reinforced  steel  for  con- 
crete w'Ork.  The  organization  will  be  known 
as  the  Rail  Steel  Bar  Manufacturers'  Asso- 
ciation. Mr.  Ed.  E.  Hughes,  Franklin,  Pa.,  is 
President,  Mr.  J.  G.  Joseph,  Buffalo,  N.  Y.. 
is  Vice  President,  and  Mr.  A.  S.  Hook,  Chi- 
cago, is  Secretary  and  Treasurer. 

George  B.  Carpenter  &  Company,  the  old- 
est concern  in  the  West  dealing  in  Contrac- 
tors' Supplies,  cordage,  cotton  duck,  rubber 
goods,  etc.,  are  moving  from  their  location 
on  the  corner  of  South  Water  and  Fifth 
Ave..  Chicago,  which  they  have  occupied  for 
more  than  60  years.  For  a  long  time  they 
have  maintained  a  large  warehouse  and  sep- 
arate factory  located  on  the  north  side,  but 
the  pressure  of  a  largely  increased  business 
obliges  them  to  seek  roomier  quarters  for 
their  store.  They  will  occupy  the  new  and 
spacious  building  on  the  northwest  corner  of 
Wells  and  Michigan  Sts.,  Chicago.  This 
building  is  an  up-to-date  structure  of  eight 
stories,  with  about  12.5  by  12.5  feet  of  floor 
space,  abundantly  equipped  with  elevators, 
has  an  enclosed  court  for  loading  wagons  and 
all  the  modern  devices  for  handling  merchan- 
dise with  the  greatest  possible  despatch.  One 
of  the  floors  will  be  devoted  entirely  to  con- 
tractors' tools  and  machinery. 

The  International  Motor  Co.  announces 
that  it  has  just  acquired  the  properties  of 
the  Hewitt  Motor  Truck  Co.  and  all  the  busi- 
ness of  this  concern  has  been  taken  over 
commencing  March  1.  Sales  and  Executive 
Departments  on  that  date  became  amalga- 
mated with  the  International  Motor  Co., 
whose  headquarters  are  at  Broadway  and 
57th  St.,  New  York  City,  with  works  'at  Al- 
lentown,  Pa.,  Plainfield,  N.  J.,  and  New  York 
City.  The  association  of  the  Mack,  Saurer 
and  Hewitt  trucks  makes  the  position  of  the 
International  Motor  Company  one  of  the 
most  formidable  factors  in  the  motor  truck 
industry  in  this  country.  The  range  of  sizes 
which  this  organization  offers  will  include 
every  variation  in  live  load  capacity  ranging 
from  1,500  lbs.  up  to  ten  tons.  The  acquisi- 
tion of  the  Hewitt  interests  especially 
strengthens  the  line  of  heavy  duty  trucks 
offered  by  this  organization,  as  the  Hewitt 
trucks  have  made  a  most  enviable  reputation 
in  the  last  few  years,  being  in  service  of 
some   of   the   largest   wholesale   coal    dealers, 


lumber    merchants    and    engineering   contract- 
ing firms. 

The  Marion  Shovel  &  Dredge  Co.  of  Marion, 
O.,  which  has  purchased  the  entire  business 
including  patents,  designs,  patterns,  good  will 
and  name  of  The  Osgood  Dredge  Co.  of  Al- 
bany, N.  Y.,  in  order  to  perpetuate  the  name, 
has  consolidated  under  the  name  of  The  Mar- 
ion-Osgood  Co.  The  home  office  is  located 
at  Marion,  O.,  on  East  Center  St.,  opposite 
Hotel  Marion ;  the  eastern  office  of  the  com- 
pany is  located  at  51  State  St.,  Albany,  N.  Y.. 
with  Mr.  John  K.  Howe  in  charge  as  Con- 
sulting Engineer  and  Eastern  Sales  Manager. 
The  shops  are  located  at  Marion,  O.,  just 
south  of  the  city  between  the  Hocking  Valley 
and  Pennsylvania  Rys.  and  has  direct  connec- 
tion with  both  of  these  roads.  The  company 
will  manufacture  a  full  line  of  steam  shovels, 
dipper  dredges  and  ballast  unloaders.  The 
company  has  delivered  a  1%-yd.  shovel  to  Mr. 
H.  S.  Kerbaugh  of  Philadelphia,  Pa.,  and  has 
orders  for  two  6-yard  shovels  for  Mr.  Ker- 
baugh. It  is  also  building  a  4-yard  dredge  for 
the  Empire  Engineering  Corporation  of  New 
York  City  and  is  well  along  with  a  1%-yd. 
dredge  for  the  United  States  Government  for 
use  on  the  Tennessee  River.  Drawings  and 
patterns  are  well  along  and  the  work  started 
on  a  shovel  built  to  handle  a  2%  or  3-yd. 
dipper. 

The  Universal  Portland  Cement  Co.  of 
Chicago  and  Pittsburgh  devoted  the  larger 
part  of  its  exhibition  space  at  the  Fifth  An- 
nual Chicago  Cement  Show  at  Chicago  to  a 
display  demonstrating  the  use  of  concrete  as 
a  paving  material.  A  painting  in  color  ex- 
tended along  the  back  of  the  five  booths  used, 
and  showed  in  perspective  the  view  down  a 
paved  street.  In  the  first  of  the  five  booths  a 
two-coat  concrete  pavement  was  shown.  This 
was  composed  of  a  wearing  surface  of  1  part 
cement,  P/i  parts  of  a  mix  of  (3  parts  1%  in. 
to  1%  in.  granite,  2  parts  granite  screenings). 
The  base  consisted  of  one  part  cement,  3  parts 
torpedo  sand,  5  parts  limestone.  The  expan- 
sion joints  were  protected  by  Baker  steel 
plates.  In  the  second  booth  a  brick  wearing 
surface  was  laid  after  the  recommendation  of 
the  National  Brick  Manufacturers  Association 
upon  a  standard  concrete  base.  The  base  was 
composed  of  1  part  cement,  3  parts  torpedo 
sand  and  6  parts  limestone.  In  the  third  booth 
a  concrete  pavement  with  a  wearing  surface 
of  bitumen  and  sand  such  as  is  used  at  Ann 
Arbor,  Mich.,  was  laid  upon  a  base  composed 
of  1  part  cement,  2  parts  torpedo  sand,  and 
4  parts  screened  gravel.  The  fourth  booth 
was  a  representation  of  a  type  of  pavement 
that  covers  S3  miles  of  road  in  Wayne  county 
(Detroit),  Michigan.  This  single-coat  con- 
crete pavement  is  composed  of  1  part  cement, 
V/2  parts  torpedo  sand  and  3  parts  screened 
gravel.  The  expansion  joints  were  placed  25 
ft.  apart,  and  protected  by  Baker  steel  plates. 
This  exhibit  proved  especially  attractive  to 
engineers  and  highway  commissioners  gener- 
ally. The  fifth  booth  showed  a  pavement  with 
a  wearing  surface  of  1  part  cement,  1%  parts 
of  a  mix  of  (3  parts  %  in.  to  Vz  in.  gravel 
and  2  parts  torpedo  sand.)  The  base  con- 
sisted of  1  part  cement,  3  parts  torpedo  sand 
and  5  parts  gravel.  The  expansion  joints  in 
this  case  were  protected  by  2x2%x3/16  in. 
angle  iron.  The  reinforcing  material  used  was 
No.  7  triangle  mesh. 

The  Bucyrus  Co.  has  taken  over  the  manu- 
facture of  the  Atlantic  type  shovel,  heretofore 
built  by  the  American  Locomotive  Co.,  and 
under  a  license  from  patentee,  Mr.  A.  W. 
Robinson,  it  is  their  expectation  to  continue 
building  all  of  the  sizes  previously  built,  and 
to  eventually  have  a  complete  line  of  Atlantic 
\yire-rope  shovels,  in  addition  to  a  complete 
line  of  Bucyrus  chain  type  shovels,  which  they 
have  been  building  for  30  years.  The  build- 
ing of  the  Vulcan  shovels  has  been  transferred 
by  the  Bucyrus  Co.  from  Toledo,  O..  to  the 
new  plant  at  Evansville,  Ind.  .\  stock  of  re- 
pair parts  for  all  shovels  will  be  carried  at 
Montreal,  New  York.  San  Francisco,  Spokane, 
m  addition  to  a  very  full  supply  at  the  South 
Milwaukee  and  Evansville  plants.  Particu- 
lar attention  will  be  given  to  the  prompt  fill- 
nig  of  repair  orders.     In   connection  with  its 


recent  reorganization,   several  radicit, 
have  been  made  in  the  sales  force    f 
with  Jan.  1,  Mr.  Carl  Horix,  formerr''  "^ 
Manager   of    the    Vulcan    Steam  slT'-' 
took  charge  of  the  Chicago  office  of  if  V 
rus  Co.  as  Central  Sales  Manager    \[,i 
are  Mr.  E.  L.   Byron,  formerly  Easi,,' 
Manager  of  the   Vulcan   Steam  Shell  r 
pany,  Mr.  W.   S.  Russell  and  Mr.  Bt  ; 
ston,  both  formerly  connected  with  tlV 
Co.     The   offices   are   at   No.   622  ^'rA 
Bldg.      Mr.   Carl    S.   Reed,   formerlyft-; 
Sales   Manager    of   the   American  Li)n„ 
Co.,    is   now    Eastern    Sales    Managii  of  jk 
Bucyrus  Co.,  with  offices  at  No.  50  c'r,-i,  cl' 
New    York    City.      With    him   are  }    i  v 
Gawthrop,  for  several  years  with  thiSimi 
Co..  and  Mr,  Edward  G.  Lewis,  fornKc™ 
nected  with  the  Good  Roads  Machine  Co 
Duluth    office   has   also   been  establi'.d  ''•■ 
Mr.  E.  C.  Hingston  in  charge.    Musis 
ited  of  Montreal,  Canada,  with  officeu 
bee,    Toronto,    Winnipeg,    Vancouve  ( 
and    Calgary,    retain    the    agency    inf 
which  they  have  had  for  several  ye; 
man    B.   Livermore   &   Co.   of  San  :ai, 
will    handle    steam    shovels,   wreckin  ci 
pile   drivers   and   ballast   plows  in  (if, 
and  the   same  products,   with  the  acjii 
drag   line   excavators,    in    Nevada,  Ijh 
Arizona.     Stuart    A.    Taylor    Co.    ve 
agency  for  all  of  the  Bucyrus  Corap:,- 
ucts,  with  the  exception  of  dredges,   y 
ington,   Oregon      and      Idaho.     Arraei 
have  been  made  with  the   Yuba  Coin; 
Co.   for  the   handling  of  dredges  onht- 
cific   Coast,   Alaska   and   the  Yukon.  \< 
quiries   will  be   referred   to  them  at.'o 
California    St.,    San    Francisco,   Cal.  vi 
N.  Steinbarger  continues  to  represent  e 
pany  at  Denver,  Colo.,  with  offices  in  t  S 
Bldg.      Mexico   will    be   covered  by  n; 
Wiggin   of   Mexico   City,    Mexico.'  >. 
B.   Massey,  for  a  number  of  years  id 
of  the  New  York  office  of  the  compan  is 
located   at   the   General   offices  in  Sor, 
waukee,  preparing  for  an  extensive  triji 
in  the  interest  of  the  company's  foreii 


CATALOGS. 

Rock  Drill.— Paper,  31^x6  ins. 
Wickes  Brothers,  443  Claremont  .A 
sey  City,  N.  J. 

This  booklet  gives  a  line  drawin' 
iiig  the  details  of  the  Murphy  Littl 
pion  Drill  and  also  contains  other 
tions  with  descriptions  of  the  consi 

Lohmannizing.— Circular,  16x8  ii' 
Brier  Hill  Steel  Co.,  Youngstown, 

Describing    the     difference    betw. 
vanizing    and     lohmannizing,     this 
says   "It's    the    difference   between 
and    an    amalgamation."     A    descri] 
the    Lohmann    process    is    illustraa 
described.    . 

Machinery. — Paper.  3y2x9  ins.,  . 
Wickes  Brothers,  corner  West  anc 
Sts..  New  York  City. 

■Phis  catalog  lists  equipment  o\\ 
this  company  and  in  other  wari 
Index,  illustrations,  specificatior 
prices  are  given. 

Koehring  Mixer. — Paper,  4^4x8  s.,  1( 
pp.  Koehring  Machine  Co;,  Miliukce 
Wis. 

This  catalog  contains  a  brief  ill:rate( 
description  of  the  Koehring  Mixer. 

Marine    Electric    Service.— Paper, .xlOl: 
ins.,  40  op.     General  Electric  Co..  Set 
tady,  N.   Y. 

Bulletin  No.  4926  describes  the  '■" 
pieces  of  apparatus  and  supplies  I 
rine  use  and  contains  data  of  generrii 
est  to  motor  boat  owners.  Reproc  ti 
in  colors  of  the  flags  of  the  princip;*"* 
clubs  are  scattered  throughout  the  t'l< 

Gramm  Motor  Trucks.— Paper,  .-^ 
ins.,  8  pp.  The  Gramm  Motor  Trii'  t 
Lima.  Ohio 

This   catalog  gives  a  general  d;5l^'' 
of  Gramm  trucks  in  sizes  1,  2,  3  and  t( 
The   catalog   is   illustrated  and  brieipf-i- 
fications  for  each  model  are  given. 
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Alabama. 

Tl'aloosa  Ice  &  Light  Co.,  of  whicli 

Jjiison,   Birmingham,   Ala.,   is   Presi- 

lasf-ibmitted  a  proposition  to  the  City 

issfi   of    Tuscaloosa,    looking    to    the 

icth  of  a  street  railway  at  that  place. 

Ill    Springs    Hotel    Co.    will    let 

•t  .-Xpril  15  for  the  con.'^truction 

electric  railway  from  Gadsden 

Mountain.     The  construction  will 

;itain   work    involving    side   cut- 

l.irt,  Gadsden,  Ala.,  is  President. 

pened  March  12,  at  the  office  of 

('resident  of  the  Eufaula  &  Chat- 

'ley  Railroad,  Eufaula.  Ala.,  for 

on  of  the  proposed    line.     The 

lie  work  will  be  let  shortly. 

Arizona. 

-.1  &  Southwestern   R.    R.   is   re- 

c  made  preliminary  surveys  for 

■ich  line  to  Fort  Pluachuca,  and 

.J..,  li.it  as  soon  as  work  is   completed 

irson  extension  construction  will  be 

■  •■■  branch. 

Arkansas. 

11.  Monticello  &  Northern  R.  R. 

rporated   and   proposes   to   con- 

,    >■  from  Cremer  Junction,  five  miles 

DiZrossett,   to   Fountain    Hill,    thence 

■    t  total   distance  of  48  miles,   in 

ii  Ashlev  and  Drew.     The  cap- 

$300,000.    of    which    $2,000    per 

subscribed. 

Coard  of  Railway  Incorporation 

.«,  ed  the  charter  of  the  Meno  &  Hot 

1  ,y.  Co.   for  three   years.     It   is  un- 

d  hat   negotiations   for   financing   the 

■e  lending  and  that  it  is  expected  ar- 

c ;  will   be   completed    for   beginning 

c:  n  work  within  a  short  time.     John 

=(     Mena.   Ark.,    is    President. 

.   iller,  Lamar.  Mo.,  President  of  the 

h  &  Northern  Railroad,  will,  accord- 

:iorts,  commence   work    immediately 

•jposed  extension  from   McCreanor, 

0  'ine  Bluff.  Latei  it  is  planned  to 
can   extension    from    McCreanor   to 

!rk.,  where  it  will  tap  the  Missouri 
lArkansas    R.    R.     This    connection 

;ide  before  starting  the  construction 
uthern  division  out  of  Pine  Bluff. 
IV  be  built  to  Monticello,  Star  City, 
r  and  other  South  Arkansas  points, 
a  when  completed  on  the  North  and 
I' I  be  more  than  300  miles  long. 
\iite  River  Valley  Ry.   Co.  has  been 

charter  bv  the  State  Board  of  Rail- 
:porators.  Little  Rock,  Ark.,  to  build 
>  in  Phillips  County  from  Hugo,  a 
'  the  Iron  Mountain,  to  Webb,  a 
■'  f  10  miles.  The  company  is  incor- 
lith  a  capital  stock  of  $20,000.     The 

are  W.   H.   Howe,  O.    D.  Howe,  J. 
W.  L.  Fernald  and  W.   R.    Satter- 

Califomia. 

S'orthern  Electric  Ry.  Co.,  A.  D. 
General  Manager.  San  Francisco, 
led  the  contract  for  all  grading  on 
ion  from  Yuba  Citv  to  Colusa  to 
ros.  &  Co.,  of  Hamilton,  Cal.  The 
.Ts  a  distance  of  about  26  miles,  and 

iirdage  of  about  400,000.     The  con- 
fer the  completion  of  the  first  sec- 

llay  1,  1912,  and  of  the  second  sec- 
■ily  1st  of  the  same  year. 
.\.  Smith  Timber  Co.,  of  which  C. 
,   Minneapolis,    Minn.,    is    President, 

1  construction  work  soon  on  a  pro- 
mile   railroad    from    Sacramento    to 

■  holdings. 

iction  work  on  the  uncompleted  part 
ary  St.  railway  at  San  Francisco  will 
ed  early  next  month  by  the  Board 
s  of  that  citv.  Marsden  Manson  is 
meer. 


.'  "^-  LJ.Miu  of  Glenn  Ciuntv  Snperx'isors. 
VVUlows.  Caht..  has  denied  tin-  application  of 
the  Soulhcrn  Pacific  RaiKva',-  for  a  franchise 
to  build  a  steam  radwav  .iloui;  the  county 
highways  in  the  t-nstern  p.ui  ot  the  county 
lor  a  distance  of  9  miles. 

.\  plan  is  under  consideration  for  the  con- 
struction oi  an  electric  railw.is-  iron-,  Muir 
Station  on  the  Santa  l-"o  to  Martinez  and 
thence  along  the  waterfront  l..  Bay  Point.  As 
projected  the  line  would  W  about  .><  miles 
long.  Dr.  Fr.ink  Rattan,  Martinez,  is  in- 
terested. 

The  Central  California  I  raction  Co.,  San 
l-r.iucisco,  is  considering  building  a  brancli  to 
Gait. 

The  oflicials  of  the  Western  Pacific  Rv.  are 
understood  to  have  about  completed  arrange- 
ments for  securing  a  loan  of  something  like 
$20,000,000,  which  will  be  used  for  improving 
the  line,  building  terminals  and  constructing 
branch  lines.  T.  J.  VVyche,  San  Francisco, 
is   Chief  Engineer. 

The  Fresno  Northeastern  R.  R.  Co.,  of 
Fresno,  has  been  incorporated  with  a  capital 
stock  of  $1,000,000,  the  directors  being  G  C. 
Ward,  A.  N.  Kemp,  W.  E.  Dunn,  H.  P. 
Baumgaertner.  Albert   Crutcher. 

Steps  are  being  taken  for  the  formation  of 
a  company  to  build  a  railroad  from  Eureka 
to  Yreka,  80  miles.  Preliminary  surveys  have 
been  nia(lc.  and  the  necessary  capital  lor  the 
construction  of  the  road  is  reported  to  be 
assured.  N.  B.  Dotson,  Pasadena,  Cal.,  is 
interested. 

Advices  from  Richmond  state  that  the 
Spring  Construction  Co.  has  begun  the  grad- 
ing of  the  Key  Route  right  of  way  from  the 
present  terminal  of  its  Sacramento  street  line 
through  Albany  and  into  Contra  Costa  county. 

Coloratio. 

It  is  reported  that  after  the  expiration  of 
the  fiscal  year,  June  30,  the  Santa  l'"e  system 
will  make  improvements  in  the  vicinity  of 
Pueblo,  Colo.,  estimated  to  require  an  ex- 
penditure of  $2,000,000.  The  work  will  in- 
clude repair  shops  and  a  large  roundhouse 
in  Pueblo  and  a  new  system  of  switching 
yards,  which  is  badly  needed.  A  new  depot 
will  be  built  at  Fowler  and  smaller  ones  at 
two  other  points  between  Pueblo  and  Fowler. 

Preliminary  surveys  have  been  completed 
by  H.  G.  Palmer,  Consulting  Engineer,  York- 
ville.  III.,  for  the  proposed  route  of  the  rail- 
road from  Montrose  into  Paradox  valley. 
This  lOU-mile  road  will  form  part  of  a 
north-and-south  line  along  the  western  slope 
of  the  Rockies,  developing  a  rich  virgin  land 
lying  between  Gallup,  N.  M.,  Paradox  and 
Grand  Junction,  Colo.,  and  Thermopolis,  Wyo. 
It   will  connect  with  several  big  systems. 

The  Grand  Junction  &  Grand  River  Valley 
Ry.  Co.,  Grand  Junction,  Colo.,  is  reported  to 
have  completed  financial  arrangements  for  the 
extension  of  its  electric  railway  from  Grand 
Junction  to  Clifton.  Construction  work  is  to 
be  started  shortly. 

It  is  now  stated  that  active  construction 
work  on  the  extension  of  the  Laramie.  Hahn's 
Peak  &  Pacific  R.  R..  R.  D.  Stewart.  Chief 
Engineer,  Laramie,  Wyo.,  will  be  resumed 
April  1.  Tunnel  boring  was  continued  all 
winter!  This  line  has  tapped  the  coal  fields 
of  northwestern  Colorado  and  is  to  be  ex- 
tended to  Steamboat  Springs.  Routt  county; 
Craig,  Moffat  county,  and  Meeker  and  Range- 
ly,  Rio  Blanco  county. 

Connecticut. 

The  New  York,  New  Haven  &  Hartford 
R.  R..  Edw.  Gagel,  Chief  Engineer,  New  Ha- 
ven, Conn.,  is  reported  to  be  makmg  new 
surveys  looking  to  the  double-tracking  of  the 
Housatonic  line  between  New  Milford  and 
Hawleyville.  .Above  New  Milford  there  will 
be  extensive  reduction  of  grade  with  a  view 
to  the  straightening  of  tracks  and   future  de- 


velopment   of    business    with    Canada    via   the 
Rutland   system, 

Georgia. 

1  lie  Lliambcr  of  Commerce  ol  La  Grange, 
Ga.,  has  taken  action  looking  toward  the 
bringing  of  some  company  into  the  city  to 
build  interurban  lines  as  well  as  a  local  street 
railway  line. 

Meeting  of  the  newly  formed  Waycross  & 
Western  R.  R.  Co.  was  held  at  Waycross. 
Ga.,  on  March  20,  for  the  purpose  of  etTecting 
the  permanent  organization.  This  road  will 
be  To  miles  long,  and  material  for  a  consid- 
erable part  of  it  is  said  to  have  been  ordered. 
Construction  work  is  to  be  started  when  all 
right  of  way  is  secured. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  .Atlanta,  Ga.,  by 
the  Columbus,  Chattahoochee  Valley  &  Gulf 
Ry.  Co.  The  company  proposes  to  sell  500,- 
000  shares  of  common  stock  at  $100  per  share 
and  build  a  railroad  from  Georgetown  to 
.Atlanta,  via  Columbus,  a  distance  of  about 
180  miles.  The  road  would  pass  through 
Quitman,  Stewart,  Chattahoochee.  Muskogee, 
Htarris,  Troup.  Heard,  Coweta,  Campbell  and 
Fulton.  The  incorporators  are  John  D.  Little, 
.Atlanta,  and  Josiah  Flournoy,  J.  Johnson  Wil- 
liams, L.  H.  Chappcll,  Arthur  Bussey,  P.  J. 
Williams.  L.  F.  Huniber,  Henry  R.  Goetchius, 
T.  T.  Miller  and  E.  P.  Ewsley,  all  of  Mus- 
cogee County. 

Idaho. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
is  reported  to  have  been  awarded  the  contract 
for  the  extension  of  the  Idaho  Northern  Ry. 
from  Smith's  Ferry  to  Payette  Lakes,  a  dis- 
tance of  47  miles.  The  Wasatch  Construc- 
tion Co.,  Salt  Lake  City,  Utah,  is  understood 
to  have  secured  the  first  eight  miles  of  the 
extension. 

The  Oregon  Short  Line  R.  R.  is  reported 
to  have  offered  to  extend  its  line  from  Mackay 
to  Clayton  if  the  owners  of  mines  in  that  dis- 
trict will  put  up  the  sum  of  $50,000. 

Preliminary  work  is  understood  to  be  well 
along  for  the  proposed  branch  line  from 
American  Falls  to  Rochland,  and  it  is  possi- 
ble that  construction  work  may  be  started  this 
summer.  Judge  A.  Z.  Watson,  Chicago,  111., 
is  interested  in  this  project. 

The  Chicago,  Milwaukee  &  Puget  Sound 
engineering  crew  in  charge  of  James  Coyle 
has  completed  a  preliminary  survey  between 
Plummer,  Idaho,  on  the  main  line,  and  a  point 
on  the  Oregon-Washington  Railroad  &  Nav- 
igation Co.'s  line  in  Washington.  The  first  ' 
survey  calls  for  a  line  from  Plummer  to  Bell, 
where  the  Lake  Creek  branches  off  the  O.  W. 
R.  R.  &  NI  Co.'s  main  line. 

Illinois. 

®Alex  McGavock,  Beloit.  Wis.,  has  secured 
250,000  cu.  yds.  of  shovel  work  and  91,000  cu. 
yds.  of  team  work  on  the  new  Chicago  & 
North-VVestern  line,  for  which  Winston  Bros, 
have  the  general  grading  contract.  The  work  is 
located  at  Mason  City,  111.,  and  Green  Valley, 
III.  Mr.  McGavock  will  have  his  headquar- 
ters at  Mason  City  and  will  put  three  shovels 
at  work  and  several  team  outfits.  He  will  be 
glad  to  hear  from  any  of  his  old  men. 

The  County  Supervisors  at  Springfield.  III., 
have  granted  a  right  of  way  to  the  Springfield 
Northwestern  Interurban  Co.,  along  the  fair- 
grounds at  Springfield.  This  company  pro- 
poses a  line  from  Springfield  to  Mason  City, 
and  also  from  Springfield  to  Petersburg. 
Ralph  N.  Baker,   Springfield,  is  President. 

The  Illinois  Traction  System,  H.  E.  Chub- 
buck,  General  Manager,  Peoria,  111.,  has  placed 
an  order  for  $50,000  worth  of  steel  rails,  to 
be  used  for  extensions  and  replacing  light 
rails. 

The  Chicago  &  Western  Indiana  R.  R.,  E. 
H.    Lee.    Chief    Engineer,    Chicago,    111.,    has 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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arranged  lor  the  sale  of  $1,365,000  consoli- 
dated mortgage  4  per  cent  bonds.  From  the 
proceeds  of  the  sale  $540,000  will  be  used 
for  a  bridge  over  the  Calumet  River,  track 
elevation  and  additions  to  the  belt  line,  while 
$398,000  will  be  expended  in  repaying  to  pro- 
prietary companies  bonds  canceled  in  March, 
1911.  Construction  and  capital  betterments 
will  require  $426,900. 

The  Milwaukee.  Peoria  &  St.  Louis  R.  R. 
Co.,  projecting  a  line  from  Peoria  to  Rock- 
ford,  has  secured  a  large  part  of  its  right  of 
way.  Construction  work  at  the  southern  end 
of  "the  line  may  be  started  some  time  in  May. 
As  outlined  this  line  starts  on  the  east  side 
of  the  river  at  Peoria :  runs  along  the  east 
bank  of  Marshall,  Hennepin,  county  seat  of 
Putnam,  which  town  now  has  no  railroad 
connection ;  crosses  the  river  at  Depue,  using 
the  trackage  of  the  New  York  Central  lines 
for  the  bridge  and  into  Seatonville;  thence  to 
Rockford.  Frank  E.  Reid,  Chicago,  111.,  is 
President.  Robert  D.  Clarke,  Peoria,  111.,  is 
Vice-president,  and  George  E.  Stocking,  of 
Rochelle,   is  Treasurer. 

An  appropriation  of  $22,700,000  has  been 
made  by  the  Santa  Fe  system  which  will  in- 
clude heavy  expenditures  in  the  engineering 
deoartment.  The  budget  includes  $2,000,000 
for  double-tracking  on  the  coast  line,  $1,000,000 
for  terminal  yards  and  improvements  on  the 
Colorado  division  and  $500,000  for  a  new  of- 
fice building  in  Galveston.  Tex.  New  equip- 
ment will  cost  $5,700,000,  while  the  balance  of 
the  $22,700,000  will  be  devoted  to  general  im- 
provement  work  throughout  the  system. 

Under  the  provision  of  the  ordinance  sub- 
mitted by  D.  C.  Dunlap  and  William  Arm- 
strong, Engineer  and  Attorney  respectively  of 
the  Elgin  Terminal  Ry.  Co.,  to  the  City  Coun- 
cil, Elgin,  111.,  the  proposed  road  will  have 
but  few  grade  crossings  in  the  city,  the  ma- 
jority of  the  route  being  either  subway  or 
elevated. 

Advices  from  Bloomington,  111.,  state  that 
the  Tampico-Hooppole  branch  of  the  Dixon. 
Rock  Falls  &  Southwestern  Ry.  has  passed 
frotn  the  control  of  President  J.  J.  Burns  to 
R.  H.  Mathis,  Prophetstown,  and  other  finan- 
ciers of  Hooppole,  Yorktown,  and  Tampico. 
It  is  said  that  the  company  will  be  reorgan- 
ized and  the  line  extended  from  Sterling  and 
Tampico  to  Geneseo.  About  15  miles  of  line 
has   already  been   constructed. 

A  meeting  of  the  bond  holders  of  the  Alton. 
Jacksonville  &  Peoria  R.  R.  Co.  was  recent- 
ly held  to  reorganize  and  make  plans  to 
continue  the  construction  of  the  line  to  Jer- 
seyville.  111.  Edgar  M.  Davis  is  President  and 
C.  FT.  Segar.  Alton,  111.,  i<  Vice  President. 

Indiana. 

The  Indianapolis,  Newcastle  &  Northeastern 
Traction  Co.  has  been  incorporated  with  a 
capital  stock  of  $10,000  and  proposes  to  op- 
erate and  acquire  street  and  interurban  rail- 
ways in  Indianapolis,  Shirley,  Kennard,  New- 
castle, Hagerstown,  .Richmond,  Lynn,  Win- 
chester and  Muncie.  Joseph  T.  Elliott,  George 
B.  Elliott  and  C.  Edgar  Elliott  are  directors, 
and  Helen  E.  Clayton  and  Henry  H.  Horn- 
brook  are  other  incorporators.  It  is  reported 
that  the  new  corporation  has  the  backing  of 
the  Union  Trust  Co.,  Indianapolis,  receivers 
for  the  Indianapolis,  Newcastle  &  Toledo 
Electric  Railway.  It  is  also  stated  in  certain 
quarters  that  the  Indiana  Union  Traction  Co. 
is  interested  in  the  company  and  is  about  to 
carry  out  a  long  contemplated  plan  to  extend 
a  line   from  Muncie  to  Newcastle. 

Kentucky. 

The  Chicago,  Memphis  &  Gulf  R.  R.,  S.  G. 
Latta,  President,  Dyersburg,  Tenn.,  is  under- 
stood to  be  preparing  to  award  contracts  for 
the  continuation  of  its  line  from  Hickman, 
Ky.  Contractors  have  been  over  the  routes 
and  it  is  believed  that  the  line  will  be  con- 
tinued to  a  connection  with  the  Illinois  Cen- 
tral probably  in  the  vicinity  of  Clinton,  Ky. 

The  Licking  Valley  &  Elk  Fork  R.  R.  Co., 
of  Winchester,  Ky.,  has  been  incorporated 
with  a  capital  stock  of  $100,000,  the  incorpo- 


rators being  Jacob  H.  Fulmer.  Jr.,  J.  Lemuel 
Darrow,  T.  G.  Stuart,  S.  R.  Collins  and  .\bner 
Graliam. 

Louisiana. 

The  Baton  Rouge  Electric  Co.,  317  Main 
St..  Baton  Rouge,  La.,  is  to  apply  to  the  City 
Council  for  a  right  of  way  over  certain  streets 
for  a  street  car  line  extension.  The  proposed 
route  is  to  begin  on  Front  street,  near  the 
Yazoo  and  Mississippi  Valley  depot,  come 
down  to  Florida  street,  out  Florida  to  Tenth, 
then  across  to  North  boulevard,  crossing 
North  boulevard  at  the  Convention  street 
school,  down  East  boulevard  to  Reddy  street, 
and  beyond  to  South  Baton  Rouge.  The  City 
Council,  however,  will  only  be  asked  for  ex- 
tension as  far  as  Reddy  St..  as  that  is  the  end 
of  the  city  limits. 

The  New  Orleans  Southern  &  Grand  Isle 
Ry.,  C.  E.  A.  Carr,  General  Manager.  New 
Orleans,  La.,  has  engineering  plans  under  way 
for  a  considerable  amount  of  betterment  work. 

A  local  company  composed  of  T.  L.  Ed- 
monds, N.  S.  Dougherty.  Allen  Dougherty. 
Henry  Ronaldson  and  Dudley  Weber,  have 
applied  to  the  City  Council  of  Baton  Rouge 
for  a  franchise  to  build  a  line'to  South  Baton 
Rouge  and   to  the   Standard   Oil  plant. 

The  Yazoo  &  Mississippi  Valley  R.  R.,  S. 
S.  Morris,  General  Superintendent,  Memphis. 
Tenn.,  is  said  to  be  planning  a  number  of 
trackage  changes  at  Baton  Rouge.  It  is  stated 
that  the  company  proposes  to  build  additional 
tracks  beyond  the  university,  where  it  has 
lands  abutting  the  bluffs  of  the  university,  to 
come  in  behind  the  Stumberg  and  Dodson 
property  and,  crossing  North  St.,  in  the  rear 
of  the  "Armour  Packing  Company  warehouse, 
split  the  three  blocks  as  far  as  Florida  St. 
This  would  relieve  the  congestion  on  the  river 
front. 

Michigan. 

Resolution  has  been  adopted  by  the  City 
Council  of  Detroit.  Mich.,  directing  Commis- 
sioner of  Public  Works  Haarer  to  put  in  a 
suppleinental  estimate  of  $6,000  to  cover  the 
cost  of  making  preliminary  plans  for  a  sub- 
way in  Woodward  Ave.,  with  a  branch  in 
Michigan  Ave.  to  the  new  Michigan  Central 
station. 

Business  men  of  Mt.  Clemens,  Mich.,  have 
under  consideration  the  construction  of  a  short 
line  railway  to  tap  the  Bay  City  division  of 
the  Michigan  Central  R.  R.  at'Utica,  Mich.,  a 
distance  of  7  miles. 

Minnesota. 

Promoters  of  the  Waumandee  Valley  R.  R. 
have  asked  the  Board  of  Trade,  Winona. 
Minn.,  to  secure  private  subscriptions  of  $2,- 
000  for  the  preliminary  survey  of  the  right  of 
of  way  from  Fountain  City  to  Winona.  The 
new  road  as  planned  will  extend  from  Eau 
Claire.  Wis.,  to  Fountain  City,  running 
through  the  Waumandee  Valley.  A.  E.  Rau 
of  the  Northwestern  Construction  Co.,  St. 
Paul,  Minn.,  and  J.  M.  Smith,  Whitehall.  Wis., 
are  promoters. 

Mississippi 

The  Meridian  Light  &  Ry.  Co.,  Meridian, 
Miss.,  is  to  begin  work  at  once  on  the  con- 
struction of  a  new  street  railway  line  along 
4th  St.  east  to  16th  Ave. ;  thence  north  along 
16th  Ave.  to  5th  St. ;  thence  east  along  5th 
St.  to  15th  Ave. ;  thence  north  along  15th  Ave. 
to  13th  St.;  thence  east  to  the  cotton  mills. 

Missouri. 

The  City  Coimcil  of  Kansas  City,  Mo.,  has 
passed  an  ordinance  granting  the  Kansas 
City  Southern  Ry..  permission  to  build  a 
switch  track  in  May  St.,  from  5th  to  a  point 
south  of  8th  St.,  with  spurs  to  several  in- 
dustrial  and  shipping   interests. 

The  Bismarck,  Bellevue  Valley  &  Western 
R.  R.  Co.,  of  Bismarck,  chartered  last  week 
with  a  capital  stock  of  $300,000,  proposes  a 
20-mile  line  running  from  Bismarck,  in  St. 
Francois  county,  to  Sunlight,  in  Washington 
county.  E.  E.  Evans,  of  St.  Louis,  holds  280 
of  the  300   shares  of  stock. 
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BY  A.  B.    KOENIC. 

®The  contract  for  grading  60  Irejij 
west  of  Forest  Park  and   South f  ' 
ton  University  was  awarded  to    ^n 
Manus    &    Joyce    of    Keokuk,    ij 
about  350,000  cu.  yds.  of  earth  k  i 
on  this  job. 

®McCabe   &   Steen   were  aw, 
tract  for  track  laying  and  bridpn 
Missouri.   Oklahoma   &   Gulf  ]< 
in   Missouri   and   Oklahoma.      I  ; 
open  an  office  at  Fairland.  Okli.  ) 
of   McCabe  &   Steen.   was   in  toli.i 
day  looking  for  a  lot  of  box  ca|i 
as   Commissary  and   camp  cars 
Missouri,  Oklahoma  &  Gulf  R.  I 

©Walter  Penison  of  Woodwari  i_ 
taken  15  miles  of  work  from  Waroni 
on  the  Missouri,  Oklahoma  &  Gtl 
has  some  nice  work  that    he   ci  sdl 
wheeler   outfits.     He   is   moving  s 
teams   and   a  number  of   subs  :oiinL 
100  in  all  from  off  the  Wichita  Fs  ^^1 
western  R.   R..   which   road  he  h  jusl 
pleted  on  to  this  new  work.     He  ill 
office  in  Waggoner.  Okla..  on  Ap  1 
®J.   W.   Wilson   &   Son  of  St.'x) 
awarded    the    contract    for    build; 
physics   building   for  the  Univery 
souri  at  Columbia,  Mo.     Their  1 
000.     They  built  the  Rothwell  gv)., 
two  churches  here.     The  bid  doe;ic 
lighting,    heating    and    plumbing. /vj; 
bring  the  cost  of  the  building  upo 
The  building  will  be  located  neariie 
tural  building  on  University  avee. 
be  of  stone  in  the  collegic-gothic  s  e 
tecture. 

R.  E.  O'Brien  of  Cameron.  :^ 
Joyce,  arrived  here  with  a  part  ( tl 
"fit  to  begin  work  on  their  gradg 
in  the  west  part  of  the  citv. 

About    $5,000,000    has    been   ra^d 
Louis  capitalists  to  build  an  internal 
line   from  Dallas  to  Waco,  Tex.,r.i 
the   street   railway  system   of  thea; 
The  new  system  is  expected  to  1  i' 
tion  by  Oct.   1,   1913.     The  new  ui 
be  known  as  the  Southern  Tractii  ( 
of  Texas,  was  underwritten  by  tl  5 
Union  Trust  Company,  G.  H.  W<- 
and    William    R.    Crumpton    Comn' 
disposed   of  the   entire  bond  issuti 
000    exclusively    among    St.    Louiit; 
enterprise  is  ranked  as  the  largest  ic 
cial   transaction   handled   solely  b;S 
capital,   announced  here   for  years 
line  will  be  virtually  an  extension    ■ 
as    Traction    Co.,    running   betwec  : 
and  Dallas.    The  main  line  will  ru  '■ 
las,    south,    through    Ferris   to  Wp 
tance  of  100  miles.    A  branch  line  ii 
structed  from  Ferris  to  Corsicaiia 
of  thirty ^otir  miles.    -The  compai  - 
take   over  the   seventeen   miles  ot'i 
Street  Railway  Company.    Arrar.gi- 
been  made  to  enter  Dallas  over  the  r. 
street  railway  company  of  that  city  i 
line   is   located   mostly   over  priva 
way.    The  proposed  line  also  will  pi  i." 
Waxahachie    and    Hillsboro    and   e  o 
seats   and    principal   towns  of  McH"' 
varro.  Ellis  and  Hill  counties  whk' 
"Black  Land"  belt  of  Texas.     The; 
pany  does  not  propose  to  take  ovetbe 
er-house   of  the  Waco   Street  Raiay  ' 
pany,  but  will   get  its  power  thro 
solidation   of   electric   light  and  pc 
serving    Waco    and    other    towns 
route.     Steel  bridges  and  concrete 
will  be  built  and  80-lb.  steel  rails  v 
on  the  Dallas-W^aco  line  and  70-lb. 
Ferris-Corsicana    branch.      The   C( 
enterprise  will   be  $5,500,000.  _Th< 
Traction   Company,   the  franchise  c 
owned  by  T.  F.  Strickland  and  Osc 
of  Dallas,  is  capitalized  at  $7,500,00i 
$5,000,000   is   common   stock  and  S 
per    cent    cumulative    preferred    s; 
bond    issue    of   $5,000,000   disposed 
Louis  bears  5  per  cent  interest  ai 
in  thirtv  vears.     The  second  mortc 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,  tiK-  amount  of  $5UU,0UO  have  been 
tirst  mortgage  bonds  are  a  first 
134  miles  of  Interurban  lines  and 
!  miles  of  street  railway  in  Waco 
td  stock  of  the  company  to  the 
of  $2,500,000  has  been  disposed  of 
More  than  $1,400,000  has  been 
e  along  the  right  of  way ;  $100,000 

■eh  in  part  jJavitient  for  the  right 

i:i25.000  will  be  held  in  triist.  Con- 
rk  will  begin  about  June  1. 

.ill  of  Miilrill  Bros.,  reports  t.heir 
.:p  oh  account  of  cold  vteath.     Will 

-con  as  weather  periiiits. 

.:ner,  several  years  ago  one  of  the 
r   and   best    known    genera]    con- 

;4ain  to  be  a  factor  in  the  Mem- 

\tion  world.  Mr.  Wagner,  who. 
fleeted  president  of  the  Builders' 
ft  Memphis  three  years  ago  for 
M..  whire  he  went  in  search  of 
established  a  construction  bnsi- 
state,  .but.  the   lure   of   Memphis 

-trong  for  hiih  afid  he  decided  to 

•  week  his  application  for  lliclli- 
e  exchange,  with  which  he  once 
It,    was    tiled.      .Applications    for 

M  the  builders  are  being  received 

campaign  for  doubling  the  force 

ition  promises   to  be  highly   suc- 

,ch  of  W.  E.   Tench   &  Co..   De- 
uas  a  visitor  here  the  other  day. 
-I  about  getting  through   with  -iO 
;hle   track    work    on    the    Pierre- 
R.  between  Detroit  and  Toledo. 
',11')  able-bodied    convicts    will    be 
any  county  that   desires   to  cni- 
Sor   on    the    public    highways    at 
if  their   "feed   and   keep."'      Ihe 
■;e   penitentiary   has    received    no 
t  any  applications  will  be  made 
'  of  these   convicts,   although    in 
could  the  highways  be  improved 
.■IV.  Hadley  is  of  the  opinion  that 
10  weather  settles  and  the  work 
i'.ng  can  be  resumed,  more  than 
■  ill  he  anxious  to  "hire''  the  la- 
■onvicts,  and  he  feels  sure  a  sin- 
it  will  provide  a   solid  plan  for 
bulk    of    the    male    convicts    at 
;      Under  the   act  passed  by  the 
re   providing     for     the     gradual 
■Me  contract   system   of   working 
:sion  is  made  under  which  they 
'ved   upon    the   highways,    start- 
next  .-April  and  adding  300  each 
ir  until  the   last  convict   is  out 
of  the  contractors  and   the   last 
of  the  penitentiary.    This  nieas- 
id  at   the  demand   of  every  po- 
l  ly   m   the   state   to   abolish   contract 
I  bor  and   lind   some  employment   for 
•  •     where  their  labor  will  not   be  in 
:ih  the  products  of  outside  labor, 
improved     highways     are     being 
■  'ver  the  state,   and   many   hun- 
i^nnds  of  dollars  have  lately  been 
i.iiic  shape  of  bonds  to  pay  for  these 
i'    which,    under    the    most    favorable 
■    are  costlv  improvements,  rang- 
'I  to  $6,000  a  mile.     Labor  is  the 
'  .ur<i  in  no  way  would  it  be  possible 
I.  able-bodied  men  for  their  board  and 
i  in  the  case  of  convicts  or  men  serv- 
jcntences,  and  it  is  expected  that  this 
tty  will  not  be  overlooked.     In    fact, 
jwn   that   several   counties    aloug   the 
|oss-state  highway  between  St.  Louis 

i^as  City  have  been  considering  the 
ty  of  applying  for  these  convicts  just 
.:is  the  season  will  permit  of  outside 
I  an  advantage.  .Applications  can  be 
(rt'arden  .Andrae  for  -300  men  to  be 
j  any  time  after  April  1,  but  the  coun- 
nties  getting  these  convicts  must  bear 
se5,  save  as  to  clothing,  which  it  ap- 
'  state  will  continue  to  furnish.  Gov. 
xpressed  the  opinion  that  this  metnod 
ng  convicts  presently  will  uproot  the 
system  entirely.  He  has  been  com- 
ig  with  a  number  of  states — Colorado. 
Oregon  and  North  Carolina  wiiere 
are  worked  on   the   public  highways. 


& 


Ind., 


ant:  all  ot  thcc  ,lu.\\  ,■■,;,,  .i,,.  ,vmviu  i:,'  u 
great  success  He  beli-.-v.s  ,l,..t  it 'will  prove 
Ouite  as  succcstul  m>  M:,,„.r,.  and  th.it  the 
present  .-eason   will  establivii   Tr  s  fact 

Keceuer>  DeUuo.  Fryur  ;u:,i  I'.ixbv  of  the 
\\  abash  awar.Ied^a  contract  !■■  tl,e  .'American 
^.ar  «:  Foundry  Co.  lor  Too  ,„,i  uiulerframe 
bo.x  cars  for  delivery  in  .hi- ,  a„,|  h,lv.  Thev 
also  awarded  a  contract  „.  the  Hask 
tlatker  Cur  (...mpany  of  Michigan  Citv,  Ind., 
for  :,fM(  suel  uiiderfraiu,-  box  cars  for  <le- 
h*-erv  ,h  June  and  .Inly.  Next  week  contracts 
will  be  awarded    for   aul..ni,.hile  cars. 

Quite  a  nunibef  of  noribern,  eastern,  south- 
ern and  western  c..ntrac(ur«  were  in  town  the 
pa.st  wejk  goino  over  the  \\aba.h  betlennenc 
work  which  \yill  bt  let  in  a  few  davn. 

Dave  (jnttith.  flie  husthni;  Kansas  Cily  con- 
tractor was  ill  (own  a  ctiple  of  Umei  %mce 
last  issue.     Xnibing  new  to  report. 

Mile  Costellc,  of  Costello  liros.,  Ind'iaiiap'iHs. 
spent  a  day  with  his  folks.  We  mav  re- 
port something  new  about  this  firm  in  "next 
issue. 

M.  C.  ConiKirs  and  Win.  .\iittal  of  Chicago, 
were  here  bidding  on  the  3.".il.(l(Ml  yards  of 
grading  let  in  th-,>  *e5t  end  of  the  ci'tv. 

Compensation  for  the  thfee  receivers  of  the 
Wabash  Railroad  was  fixed  at  Jl'il.iliKl  a  year 
each,  in  a  decree  handed  ih^ww  \i\-  Judge  F.lnier 
B.  Adams  in  the  United  Sfates  District  Court 
The  decxee  also  authorizes  the  compensation 
of  Col.  Wells  U.  Blodgett.  Counsel  for  the  re- 
ceivers, at  SlS.OOn  annuallv.  The  amounts  are 
to  be  paid  in  equal  inst.-illments  on  the  first 
day  of  every  month.  The  decree  furthei"  reads 
that  upon  the  discharge  of  the  receivers  from 
their  trust  they  may  apply  for  and  the  court 
will  award  such  additional  compensation  as 
the  judge  deems  just,  riiis  latter  compensa- 
tion, it  is  understood,  if  asked,  will  constitute 
a  certain  percentage  of  the  money  handled 
during  the  trust.  The  order  of  Judge  Adams 
followed  a  petition  filed  by  the  three  receivers 
of  the  road.  F.  .A.  Delano.  W.  K.  Bixby  and 
Edward  B.  Pryor.  asking  for  the  judge  to 
name  a  .specified  sum. 

Harrington  Bros,  have  their  outfit  still  at 
work  at  West  Frankfort.  III.  Will  finish  theii 
work  shortly  and  in  the  market  for  more  grad- 
ing work  The  Harrington  boys  have  a  crack- 
erjack  team  outfit  and  have  a  reputation  oi 
finishing  their  work  always  ahead  of  contract 
time. 

Preliminary  arrangements  are  being  made 
for  the  extension  of  the  Chicago.  Memphis  & 
Gulf  R.  R..  the  new  railroad  built  into  Hick- 
man, Ky..  last  fall,  from  Hickman  to  Metrop- 
olis, 111.  It  is  hardly  expected  the  line  will 
be  extended  the  entire  distance  this  year,  but 
there  is  little  doubt  of  its  building  part  of  the 
way,  for  enough  to  make  connection  with  the 
Illinois  Central  at  some  point  probably  in  the 
vicinity  of  Clinton,  Ky.  Contractors  have  been 
looking  over  the  proposed  routes  for  the  past 
week,  and  last  week  the  C.  M.  &  G.  surveyors 
b(?gan  making  survey  from  Hickman  toward 
M05COW.  .As  soon  as  the  river  recedes  and 
the  water  is  off  of  the  upper  bottoins,  a  final 
survey  will  be  made.  They  arc  anxious  to 
make  extension  and  it  is  said  when  once  the 
work  begins  it  will  be  pushed  more  rapidly 
than  their  last  year's  work  between  Tipton- 
ville  and  Hickman. 

John  P.  Carroll  is  representing  the  W.  J. 
Xewman  Co.  of  Chicago  who  have  the  con- 
tract for  excavation  of  the  new  Railway  Ex- 
change building  here.  Carroll  informs  us  that 
he  can  use  a  lot  of  more  teams  on  this  work. 
Will   furnish  wagons. 

R.  H.  Lawrence  left  here  for  Davenport.  la., 
to  accept  a  position  with  the  Walsh  Construc- 
tion Co. 

G.  W.  Gist.  532  Woodbine.  Oak  Park.  III.. 
has  two  steam  shovels  idle. 

Frank  Xeher.  Engineer  on  a  part  of  the 
new  extension  of  the  Memphis-Marianna  cut- 
oflf  of  the  Iron  Mountain  R.  R.  was  in  town  a 
couple  of  days.  Xeher  reports  lots  of  rain 
down  in  .Arkansas  this  winter. 

.■\.  D.  Cunningham,  the  well  known  engi- 
neer, left  here  the  other  day  to  survey  a  new 
line.  Cimningham  says  that  this  road  has  not 
advanced  far  enough  to  be  made  public  as  yet. 


1  welre  new  street  iinprovemenl  oTdiiiances;- 
c6\Vrtfte  an     expenditure     of     appro.ttwiatelj 
$10o,(Mi".  xVeT?  introduced  at  last  week's  KteM- 
ing    of    the    bo.tfd    of    city    commissioners    •>ii 
Memphis,   Tenn.     Ths   improvement   of   thest- 
strects,    together    with     (he     improvement     of 
streets  provided  for  since  the  fir.^t  of  the  year' 
and  the  completion  of  last  winter's  work,  will- 
round   out   the  city's  street  improvt'ment  pro- 
gram   for    Ifll'i.       The   new   streets   for  whidv 
ordinances  are  being  drawn  arc:     Mississipiit 
Blvd..    between    Polk   and    Iowa    .Aves.,   brick 
Butler  .Ave.,  between  Main  and  4th  Sts..  brict: 
or  wood  block.  Bellevue  Blvd..  between  Madi- 
son   and    Lamar   .Aves,,   asphalt.     Willett    St.. 
between    Poplar    and     Overtoil     Park     .Aves.. 
gravel.     Woodlawn   St..   between   Chelsea  and 
the   city   limits,   gravel.      Richmond   .Ave.,   be- 
tween ilississippi  Blvd.  and  Orleans  St..  gravel 
Oakview    St.,    between    Lamar    .-\ve.    *nd    the 
Soufhern  Ry..  iiravel.    Lane  .Ave.,  be'.wetii  I>e 
catur  S(.  and  Waldran  Blvd..  old  stone.  Beccfr 
wood   .A\e..   between   Greenwood   ami   Sonrer- 
ville  Sts.,  gravel.     Xebson   Ave.,  between  Cooif 
er   St.   and   the    Parkway,   gnivel.     luhn    PI., 
from  College  St.  east,  gravel.     Somerville  St.. 
between  Walker  and  McLcniore  .Aves..  gravel. 
The  first  alley  south  of  I'nion  .A\-e..  between 
Main  and  Front  Sts..  and  an  alley  between  thai 
alley  and  Gayoso   .Ave.  will  also  be  improved 
Several  contracts  have  been  let  this  year,  and 
there  are  a  few  streets  to  be  impmved  when- 
no  contract  has  yet  been  let.     These  two  item~ 
will  represent  an  expenditure  of  atwut  $I20,0(M. 
rhcv  are   as    follows:    Mulberry   St..  between 
Bcafe  and  Calhoun   .Vves. :  Georgia  Ave.,  be- 
tween   Lauderdale   and   Walnut   Sts. ;   4th    St. 
between  Union  and  Court  .Aves.:  Linden  .-\ve., 
between  Main  and  4th  Sts. ;  Bates  alley,  Cen 
ter  Lane  and  Courthouse  Lane.     Much  street 
work  begun  last  year  was  helil  up  on  acc-ount 
of  the   bad   winter   weather.      This   work   will 
be  completed  this  vear.  and  it  will  cost  about 
$400.00(1,   so  that   the  total   street  work  to  bf 
done   in   1012  will   amount   to  about  $i!2.j.(H>(T. 
Subway    work,    for    which    the    city    will    pay 
$250,000,  is  also  planned.     This  will  round  out 
about   a    inillion    dollars    for   street    and   sub- 
way   improvements.      George    C.    Love,    com- 
missioner   of   the    streets,   bridges    and    sewer 
said   the  other  day  that   the  city   expected   to 
complete  these  streets  this  year.     "We  don't 
intend   to   let   anv   streets   lie   over  next   win- 
ter," he  said.     "We  had  enough  of  that  last 
vear.     The  street  work  we  have  planned  can 
be  completed  this  year."  Bond  issues  of  $070,- 
000,   a  quarter  of  a   million   of   which    is   for 
subways,    have   been   authorized   bv   the   board 
of   city   commissioners.      They   will   be   issued 
next   month.     The   street   worjc    will   be   done 
under  the  operations  of  the  front  foot  assess- 
ment law. 

B.  B.  Harris  organized  a  couple  of  sur\'ey- 
ing  parties  here  last  week.  We  were  unable 
to  discover   their   destination. 

Mr.   Kaiser  of  Kaiser  &   Maloney  left  here    \ 
the  other  day  for  Louisiana  to  bring  up  their 
outfit   to   their   new    Illinois   Central   work   at 
Blooiuington.  Ind. 

L.  E.  Hamblet  of  the  Petersen  &  Fell  Board- 
ing &  Commissary  Co.  left  here  for  Winnipeg. 
Manitoba  to  take  charge  of  their  office  there 
Mr.  Hopkins  taking  Hamblet's  place  in  llv 
office  here. 

®Thc  L.  J.  Smith  Construction  Co.,  Kansas 
City.  Mo.,  secured  the  contract  for  double 
tracking  the  Santa  Fe  from  Xccdics,  Cal..  to 
the  Colorado  River. 

The  Memphis  Street  Railway  Co.  of  Mem 
ohi.s,  Tenn.,  is  going  to  construct  a  number  of 
loops  in  the  business  section,  also  extend  sev 
era!  of  their  lines  this  spring  and  summer 

Montana. 

It  is  reported  at  Great  Falls.  Mont.,  that 
the  surveyors  of  the  Chicago,  Milwaukee  & 
Puget  Sound  have  completed  work  between 
that  city  and  Lewiston  and  according  to  the 
survev  the  line  will  shorten  the  distance  about 
2.1  miles. 

The  Billings  &  Central  Montana  Ry.  Co 
has  been  incorporated  with  a  capital  stock  of 
$1..';00.000,  of  which  $75,1100  has  been  sub- 
.scribcd,    and    proposes    to   construct   a   steam 


4.  indicates  work  now  open  for  bids.    S>  indicates  a  contract  let  reci*ntly. 


raili'D.ul  Iruni  Uilliii,n^  tu  souk:  [luiut  in  Mun- 
selshell  County,  Tlic  directors  arc  R.  E. 
Shepherd,  A.  R,  Scott,  E.  E.  'Piffany,  C.  C. 
Da\is  and  D.  F.  Leniastcr,  all  oi  Billings. 

New  Jersey. 

The  Jersey  Central  Traction  d.,  Keyport. 
X.  J.,  has  'applied  to  the  City  Council  of 
Long  Branch,  N.  J.,  for  a  franchise  to  con- 
struct a  double-track  road  on  Broadway  and 
:'rd  St.  This  is  in  line  with  the  plans  of  the 
company  for  a  route  through  Little  Silver  and 
Elkwoo'd  Park,  entering  Long  Branch  at  the 
foot  of  Mvrtle  Ave. 

The  State  Legislature  has  passed  the  bill 
allowing  the  building  of  a  tunnel  from  Bhila- 
delphiato  Camden,'  to  provide  rapid  transit 
from  that  city  to  all  points  in  South  Jersey. 
This  measure  raises  the  franchise  limit  to  60 
years,  under  which  it  is  believed  capitalists 
will  take  hold  of  the  proposition  and  make  the 
Fhiladelphia-Cimden    tunnel    a    quick    reality. 

New  Mexico. 

.\  plan  is  under  consideration  for  the  con- 
struction of  a  railroad  from  Silver  City,  N. 
Mex.  Morris  E.  Lock,  representing  eastern 
parties,  made  a  trip  through  the  section  to 
be  reached  by  the  proposed  line,  and  will 
probably  make  a  proposition  to  the  Business 
.Men's   As.sociaton   of  Silver   City. 

New  York. 

Petition  is  being  circulated  at  Oswego,  N. 
^'.,  asking  the  Syracuse,  Lake  Shore  &  North- 
ern R.  R.  Co.,  Oswego,  to  construct  a  belt 
line.  The  plan  as  proposed  calls  for  the  ex- 
tension of  the  city  lines  down  West  3rd  St. 
to  the  lake  and  thence  along  the  lake  shore 
to  the  match  factory  and  box  shop,  joining  the 
Boulevard  line  at  1st  Ave. 

Bids  as  follows  were  received  March  <i  by 
the  State  Commission  in  Lunacy,  Albany,  N. 
v..  for  constructing  an  electric  railway  at 
the  Mohansic  State  Hospital:  Thomas 
O'Hern,  Yonkers,  N.  Y.,  $49,.'i60 ;  A.  A.  Par- 
ker, Waterford,  $.j."i,888 ;  John  J.  Hart,  Peeks- 
kill,  $"8,L'44;  Frank  Besch,  Albany.  $60,000: 
Frank  J.  Gallagher,  Brooklyn,  $77,072;  Con- 
ners  Bros.  Co.,  Lowell,  Mass.,  $8G,G85 ;  A.  F. 
Chapman  &  Co.,  Buffalo,  $5-2,203 ;  Henry  E. 
Fox,  New  York,  $.50,547:  Stobaugh  Contract- 
ing Co..  New   York,  $67,43L 

Nevada. 

Promotion  work  is  under  way  for  the  con- 
struction of  the  proposed  railroad  from  Win- 
nemusca,  Nev..  to  Caldwell,  Idaho.  Col.  E. 
R.  Place.  Caldwell,  is  interested  in  this  project. 

North  Carolina. 

Stockholders  of  the  Greensboro,  Ro.xboro 
&•  Henderson  R.  R.  Co.  recently  held  a  meet- 
ing at  Greensboro,  N.  C,  for  the  purpose  of 
perfecting  an  organization  and  electing  offi- 
cers. Stock  amounting  to  $10,000  has  been 
subscribed.  .Arrangements  have  been  made 
for  a  survey  from  a  point  in  .Alamance  Coun- 
ty to  Greensboro.  The  Lynchburg,  Danville 
&  Carolina,  a  road  wdiich  is  believed  to  be 
closely  allied  with  the  Chesapeake  &  Ohio, 
has  already  completed  a  survey  from  Dan- 
ville to  Alamance,  the  route  running  along 
Haw  River,  and  the  Greensboro,  Roxboro  & 
Henderson  promoters  hope  to  form  a  con- 
nection with  them,  thereby  gaining  a  C.  &  O. 
connection  at  Lynchburg  and  a  deep  water- 
way connection.  The  ultimate  aim  of  the 
Lynchburg.  Danville  &  Carolina  is  to  reach 
the  .Atlantic  coast.  It  is  believed  they  have 
Soutlijport    in    view    as    an    objective    point. 

Surveys  have  been  completed  and  actual 
construction  work  started  on  the  proposed 
new  railroad  between  Sparta,  N.  C,  and  Roar- 
ing Gap.  It  is  expected  to  have  the  road  com- 
pleted  before   Spring   season   opens  up. 

The  Elkins  &  Alleghany  Ry.  Co.  is  con- 
structing its  proposed  line  from  Elkin  to 
Sparta,  N.  C,  with  convict  labor,  and  will 
not  contract  any  of  the  work.  John  A.  Mills, 
Raleigh.  N.  C,  is  President  and  (ieneral 
Manager. 

The  Pigeon  River  Ry.  Co.  has  completed 
surveys  and  lias  secured  the  capital  for  the 
construction  of  its  projected  21-mile  railroad 
from    Canton,    N.    C..    south    up    the    Pigeon 


River.  The  company  is  doing  its  own  con- 
struction work.  R.  F.  Whitman,  Philadelphia, 
Pa.,  is  President;  H.  F.  Holt,  Newport,  Tenn.. 
is  Chief  Engineer,  and  John  C.  .Arbogast,  201 
Oates  Bldg.,  Asheville,  N.  C,  is  General  Man- 
North    Dakota. 

.\.  company  is  being  organized  at  Minot,  N. 
Dak.,  for  the  purpose  of  constructing  a  6-mile 
street  railway.  Part  of  the  surveys  for  the 
line  and  part  of  the  construction  capital  has 
been  secured.  L.  J.  Palda,  Jr.,  Minot,  N. 
Dak.,  is  interested. 

Ohio. 

Judge  Stephen  Young,  after  a  hearing  re- 
cently held  at  Port  Clinton,  O.,  instructed  the 
Lake  Shore  &  Michigan  Southern  and  the 
city  to  prepare  plans  for  the  elevation  of 
tracks  through  the  city  and  stibmit  same  as 
soon  as  possible. 

The  Columbus,  Kenton  &  Toledo  Traction 
Co.,  of  Kenton,  0..  has  been  incorporated  with 
a  capital  stock  of  $50,000  and  proposes  to 
establish  ;•  through  short  line  between  Toledo 
and  Columbus,  either  by  building  the  road 
complete  or  forming  a  connection  on  the 
north  with  one  of  the  several  roads  entering 
this  city.  Burr  Fennel,  Kenton,  O.,  is  in- 
terested. 

The  directors  of  the  Stark  Electric  R.  R. 
Co.,  F.  L.  Mowry,  General  Manager,  Alliance, 
O.,  have  decided  to  extend  their  road  from 
.Alliance  northwest  to  Akron,  a  distance  of 
23  miles.  The  Stark  Eleciric  will  provide  the 
preliminary  financing,  and  the  future  financial 
requirements  for  the  week  will  be  announced 
later.  From  Alliance  the  new  line  will  run 
due  north  to  New  Baltiffiore,  and  it  is  ex- 
pected that  much  of  the  e.itire  new  road  will 
be  in  operation  by  the  com'ng  autumn.  When 
this  fork  is  completed  the  Stark  Electric  will 
connect  Canton.  Salem.  .^  IHance  and  Akron 
While  the  distance  from  he  Alliance  to  the 
Akron  city  limits  will  be  25  miles,  it  is  planned 
to  operate  for  two  miles  in  addition  within 
the  city  of  Akron.  It  is  ;tated  that  grading 
will  be  started  as  soon  as  weather  conditions 
permit. 

OklahoiLa. 

®The  Hancock-McMahon  Construction  Co., 
Wagoner,  Okla.,  has  been  awarded  the  con- 
tract for  all  the  concreti;  work  and  bridge 
piers  for  the  Missouri,  Ol  lahoma  &  Gulf  R. 
R.  extension  from  Wagon  :r,  Okla.,  to  Pitts- 
burg, Kan.  This  include;;  the  crossings  of 
seven  streams — crossing  the  Grand  River 
twice  and  the  Neosho  River  once,  together 
with  smaller  streams.  Three  camps  will  be 
installed  at  once  and  additional  camps  later. 

The  St.  Louis,  Oklahoma  &  Pacific  Railroad 
Construction  Co.,  of  Alva,  Okla.,  incorporated 
recently  with  a  capital  stock  of  $300,000,  is 
understood  to  have  been  formed  for  the  pur- 
pose of  building  the  projected  railroad  from 
.Alva  to  the  Colorado  line  and  to  Des  Moines, 
N.  M.  This  line  has  been  promoted  by  H. 
.\.  Noah,  .Alva,  and  is  said  to  have  been 
financed  in  France.  The  incorporators  of  the 
construction  company  are :  H.  E.  Noble,  T. 
M.  Fless,  J.  E.  Patterson,  N.  R.  Gascho  and 
M.  M.  Fulkerson. 

It  is  stated  that  active  construction  work 
will  be  under  way  by  Ma\'  15  on  the  line  of 
the  .Ardmore,  Duncan  &  Lawton  R.  R.  .A 
small  construction  gang  is  already  at  work  be- 
tween Lawton  and  Duncan.  J.  L.  Harmon. 
Lawton,  Okla. 

The  Fidelity  Construction  Co..  J.  W.  Hoff- 
man, President,  Muskogee,  Okla.,  has  taken 
bids  for  the  subcontracts  on  the  first  100 
miles  of  the  new  extension  of  the  Missouri, 
Oklahoma  &  Gulf   Ry. 

It  is  rumored  that  the  Midland  Valley  R.  R. 
is  preparing  to  build  an  extension  from  .Stigler, 
Okla.,  to  Mc.Ale.ster,  by  way  of  Blocker  or 
Featherstone.  A  survey  for  the  line  was  made 
about  two  years  ago.  It  is  believed  that  the 
road  will  extend  ultimately  on  to  Texas.  C. 
Kaighn,   Muskogee,   Okla.,   is   Chief  Engineer. 

Oregon. 

©Reports    from    Roseburg,    Ore.,    state    that 
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the  contract  for  the  construction  of 
burg-Coos   Bay   Ry.    has   been    let 
construction  work  will  be  commeno  jt 
J.    Arnold    Doyle,    Victoria     Hotel,  5po] 
Wash,,   is   President   of  the  compaf 

The   Portland,   Eugene   &   Easterifiv 
502   Fenton   Bldg,,   Portland,  Ore., 
.grading  work  on  three   miles   of  n 
Eugene,    franchise    for    which    wa 
_March   12. 

Pennsylvania. 

The  Pittsburgh,  Summerville  &  4rii, 
R.  and  its  equipment  will  be  sold  bvlesi 
of  Jefferson  county  March  30.  Thifeale 
be  subject  to  a  mortgage  on  the  pthert 
which  the  Union  Trust  company  of  ta 
is  trustee,  and  to  a  lease  on  the  lirfhel 
the  Pennsylvania.  The  line  is  17  ricj 
extending   from   Summitville  to  ClaL 

The  Philadelphia  &  Garrettford  iteti 
Co..  L'pper  Darby,  Pa.,  has  filed  the  [rtiM 
authorizing  an  extension  to  Media.  BieJ 
tificate  sets  forth  that  the  line  v/wtx  cil 
structed  on  roads  and  highways  in  Uier  ])■ 
by,  Springfield,  Nether  Providence  ;1  ■  - 
in  Media,  with  the  line  extending  alie 
St.,  Media, 

The  City  of  Wilkes-Barre.  Pa.,  ill 
at  a  special  election  on  April  13  di' 
$925,000  of^  bonds,  for  the  elimii.;i( 
grade  crossings.  The  greater  shai  c 
expense  of  this  improvement  w'ill  ■ 
by  the  railroads  concerned.  B.  K.  :i 
City    Engineer. 

Rhode  Island. 

The  Grand  Trunk  Ry.  and  the  N 
New  Haven  &  Hartford  R.  R.  have-; 
an  agreement  in  the  controversy  -c, 
proposed  freight  yards  of  the  roa  a 
poin;  where  the  Canadian  road's  nevbi 
the  Southern  New  England  1., 
ters  this  state  at  M'oonsocket.  1: 
Haven  road  ac-iuired  the  land  ov(  \ 
the  Southern  New  En:;land  planned  tr 
tracks  in  entering  frc:n  Blackstone,  as 
Woonsocket  and  began  the  erection  ofi 
houses  which  would  completely  blocbi; 
new  road  at  that  point.  The  case  wasT' 
into  court  and  an  injtmction  obtainel' 
Southern  New  England.  The  two  ccc 
roadi;  have  now  effected  a  comprci:- 
which  the  trains  of  the  New  England  ii 
on  the  New  Haven's  land  for  some  is 
and  then  pass  along  on  a  viaduct  tres.  : 
800  ft.  long  over  the  New  Havcn'ifr 
houses. 

South  Dakota. 

Promoters  of  the  proposed  railroad  ;'.- 
Mitchell,  S.  Dak.,  and  Blunt  have  sec 
in  making  arrangements  for  $100,000  f 
ital  for  the  project.  Among  those  hti 
are  Dan  Walsh,  C.  .A.  Fraser  and  J.  (T 

Tennessee. 

The   MempJiJB   Street  Ey.   Co.,   T. 
wiler.  President,  Memphis,  Tenn.,  is  r  « 
ing  building  a  1%'mile  e.xtension  " 
son  Ave.  system  at  Memphis. 

H.  M,  Byllesby,  Chicago,  111.,  an  . 
ciates,  have  been  given  an  option  on  tl  i 
erties  of  the  Nashville  Street  Railway  1 
Co.,  of  Nashville,  in  consideration  of  '-' 
cash.  The  option  is  good  until  May  i 
when  the  stockholders  are  to  surrende'i' 
of  the  40.000  shares  of  the  company, 
sive  development  of  properties  at  N  i' 
Chattanooga  and  Louisville,  the  wate  i 
for  which  is  located  at  Ocoee.  Hales  r 
Great  Falls,  Tenn.,  is  contemplated. 

The  Harriman,  Knoxville  &  Fasten' 
a   new   line   from   Tossett   to   Harrim; 
nectin.g  with   the   main   line  of  the  Li  ■ 
and    Nashville    into    Knoxville,   was  f'" 
opened  on  March   16. 

The  Louisville  &  Nashville  R.  R.  h 
tioned  the  City  Council  of  Oaksville. 
for  right  of  way  in  that  city  and  it  i 
that  the  company  is  planning  to  e.xpen 
$200,000  for  an  uptown  terminal. 

The  Cincinnati,  New  Orleans  &  Te> 
cific  Ry.  (Queen  &  Crescent  Route), 
ported  to  be  considering  buyijij;  the  L' 


•*•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,  ,,;s  river  line  and  extending  il  nit" 
.iOimty  to   Decatur. 
'  I  Texas. 

■etiinary  surveys  have  been  started  at 
^' "ex,  for  the  proposed  street  railway 
.'■lilt 'in  that  city  for  Ralph  E.  Shafer 
'l)nias  O'Hara,  Dayton.  O.  Accordin!4 
le-rms  of  the  franchise  part  of  the  lino 
pin  operation  liy  Nov.  5  next. 
<i,]g  work   is   to   be   started   early   next 

fm  the  interurban  lines  to  be  built 
•om  Dallas  to  Corsicana  and  Waco 
(Southern  Traction  Co..  of  which  J.  V. 
(id,  300  Connnerce  St.,  Dallas,  Tex.. 
■ide'nt.  Work  will  probably  be  begun 
eously  at  Waco  and  in  Dallas  County. 
,.  '  Waco  and  Corsicana  lines  are  to  be 
jjthe  same  time  and  be  in  operation  not 
|!in  October,  1913.  Two  large  bridges 
Hi  constructed  on  the  lines,  one  across 
I"  ity  and  the  other  over  the  Brazos,  on 
,S  th    end    of    the    line.      The    sum    of 

Ehas  been  appropriated  for  the  bridge 
roaches   over   the   Trinity,  just   south 

u    has     been    made    to    the    Citj- 

:    Dallas  by   E.   P.   Turner,   of  that 

iranchises  giving  the  right  to  occupy 

•rcets   in    Dallas   for    interurban   and 

i"ar  purposes. 

1  .\ntonio  &  Aransas  Pass  Ry.,  J. 
c  r.  General  Manager,  San  Antonio,  has 
h-'d  eight  city  blocks  at  Corpus  Christi 
«  scd  by  the'  company  for  the  purpose 
u  ing  additional  terminal  trackage.  The 
:irquired    adjoins    the    yards   of    the 

iiid    the    work    of    building    more 
begin   shortly. 

;   Worth.  Mineral  Wells  &   North- 

of   Fort    Worth,    chartered    last 

a   capital    stock   of   $100,000,   pro- 

iierate  either  by  gas,  electricity  or 
lii  ,  denatured  alcohol  or  naphtha  motor, 
la  from  Forth  W'orth  to  Mineral  Wells 
tiice  to  Roswcll.  N.  M.  It  will  traverse 
i(;  of  Tarrant.  Parker  and  Palo  Pinto 
ili.  The  incorporators  who  will  act  as 
brd  of  directors  for  the  first  year  are: 
■  I:indford    and    Paul    Hurley,    of    Fort 

lines   A.    Watkins,   of   Little    Rock, 

,  subscribed  for  2.50  shares  of  stock 
i  par  value.  Fifty  per  cent  of  the  cap- 
5ck  is  paid  in.  Of  this  $17,000  is  rep- 
fll  in  surveys,  engineers'  surveys  and 
isvhich  formerlv  belonged  to  the  Fort 
n  Mineral  Wells  &  Western  R.  R.  Co. 
t  special  meeting  of  the  directors  of  the 
ftvood  North  &  South  R.  R.,  at  Brown- 
cm  March  20  it  was  voted  to  increase 
)ital  stock  from  $30,000  to  $225,000. 
i  iderstood  that  tliis  increase  will  be  used 
tending  the  road. 

.crding  to  an  annuncement  at  San  An- 
piy  Robert  Pattison.  of  London,  Ehg- 
l,;i  member  of  the  European  Contract 
r  lich  is  financing  and  constructing  the 
(  iitonio,  Rockport  &  Mexican  Ry.,  con- 
ic n  work  will  be  started  early  ne.\t 
II  at  Rockport.  As  previously  noted  in 
icolumns  surveys  for  the  Rockport  end 
ti  road  were  started  early  in  January, 
td  &  Son.  Rockport,  being  the  locating 
ii|rs.  R.  R.  Russell,  San  Antonio,  Tex., 
'!  ident  of  this  road, 
.r^'ation  has  been  made  to  the  City  Com- 

■   Fort  Worth.  Tex.,  for  a  franchise 

T  car  line  to  run  south  on  Willing 

'II  its  intersection  with  Elizabeth  boule- 

tl;  I  Capps  St.  and  on  through  Falscm  to 

I'lnits.      The    application    was    made 
Xewby,   L.  R.   Scarborough.   H.   C. 
.    -liatt    Blanton   and    C.    R.    Keith,    of 
nVorth. 

jjling  on  the  short  cut  of  the  Houston 
r;as  Central  R.  R.  from  Giddings  to  Stone 
yifexas.  is  being  ousbed  with  all  possible 
■0  The  Morey-Faulhaber  Construction 
•  f  St.  Louis.  Mo.,  has  100  teams  and 
3  rs  besides  an  elevating  grader  on  the 
St  ve  miles  northeast  of  Caldwell,  Texas. 
'!     M,  Johnston  S:  Son.  of  St.  Elmo.  Til. 


have  a  larg.-  i.,rce  eir.ii;.  >,  J  on  the  first  10- 
mile  section  southwest  oi  Caldwell.  The  con- 
tract for  grading  within  tl;..  ciiy  limits,  which 
will  be  steam  jliovel  work.  li;ii.  not  been  let, 
as  yet.  F.  B.  Gushing.  Houston,  Texas,  is 
Engineer  of  Constructii.iii. 

Track  laying  will  be  -t.irted  on  the  San 
.Vntonio,  Uvalde  &  Gull  K  R  ,  not  later  than 
.\pril  10,  according  |o  :in  .niinounccmcnt  by 
J.  E.  Franklin.  St.  Louis,  Mo.,  President  oi 
the  road.  Good  progress  is  being  made  on 
the  grading  of  the  road  fri.m  San  .•\nlonio  to 
Fowderton  via  Campbelllou  in  Frio  County. 
A.  R.  Ponder  is  Superintendent  of  Con- 
struction, Crystal  City,  Texas. 

Engineers  have  been  staking  out  the  route 
for  the  tirst  2ii  miles  ol  the  extension  of  the 
Orange  &  .Northwestern  R.  R..  a  Frisco  line. 
1..   .Miller,  Orange.  Tex.,  is   Presi<lenl. 

Utah. 


The  Ogden  Rapid  1  ransit  Co.,  Ogden.  Ctah. 
has  secured  the  franchi.se  lor  the  final  stretch 
of  its  road  in  Ogden  Canyon,  thus  assuring 
its  iiroposed  extension  from  the  [lermilage  to 
Huntsville  in  the  Ogden  Valley.  /Vboul  seven 
miles  of  line  will  be  required  and  work  on 
this  will  be  started  soon. 

The  City  Commissioners  of  Salt  Lake  City 
have  granted  a  francliise  to  the  Salt  Lake  & 
Los  Angeles  Ry..  J.  E.  Langford.  General 
Manager.  Salt  Lake  City,  to  operate  electric 
cars  over  certain  streets.  The  S.  L.  &  L.  A_. 
Ry.  is  a  steam  road,  at  present  operating  15 
miles  of  line. 

Virginia. 
It  is  reported  that  the  Kentucky  &  Virginia 
R.  R.,  which  terminates  at  Wise,  Va.,  will  be 
extended  down  Indian  Creek  and  through 
Pound  Gap,  on  the  Kentucky- Virginia  border 
line  connecting  at  Jenkins,  with  the  Sandy 
Valley  &  Elk'horn  R.  R.  The  distance  is 
20  miles  through  a  territory  rich  in  coal  and 
timber.  The  survey  was  made  several  months 
ago  and  rights-of-way  arc  now  being  secured. 
It  is  said  'the  Norfolk  &  Western  is  behind 
the  K.  &  V. 

Vermont. 
The  Boston  &  Maine  R.  R.,  F.  D.  Hall. 
Electrical  Engineer,  Boston,  Mass.,  as  lessee 
of  the  Fitchburg  R.  R.,  has  announced  its  in- 
tention of  electrifying  that  portion  of  the 
road  between  the  north  line  of  Williamstown, 
Mass..  and  the  east  line  of  the  town  of  Peters- 
burg, N.  Y.  This  section  is  about  nine  miles 
long. 

The  Boston  &  Maine  R.  R.  and  the  Central 
Vermont  R.  R.,  after  two  or  three  years  of 
negotiations,  have  finally  reached  an  agree- 
ment regarding  construction  work  in  Bratle- 
boro.  As  a  result  the  Boston  &  Maine  R.  R.. 
1-"..  H.  McHenrv,  Vice-president,  Boston, 
Mass.,  will  abandon  its  intention  of  building 
a  new  line  between  Brattleboro  and  South 
Vernon,  14  miles,  on  the  New  Hampshire  side, 
and  instead  will  build  a  <louble  track  line  be- 
tween the  two  places  on  the  Vermont  side  of 
the  Connecticut  River.  Construction  work  on 
this  will  probably  be  put  uixler  way  shortly. 
Washington. 

®The  contract  for  the  construction  of  the 
lieverlv-Hanford  line  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  R.  R.  has  been  let  t<) 
H.  C.  Henry.  Seattle,  Wash.,  and  grading  will 
be  started  at  once. 

West  Virginia. 

-®Joseph  Fucev,  Weston.  W.  Va..  who  has_ 
tbe  contract  for  grading  for  the  extension  ot 
the  Clarksburg  Northern  R.  R.  (electric)  be- 
tween iNew  Martinsville  to  Shirley,  as  noted 
in  our  March  13  issue,  will  sublet  a  portion 
nf  the  work  the  latter  part  of  next  month, 
as  soon  as  location   is  completed. 

®The  Elk  &  Little  Kanawha  Ry.  C.  P.  Pev- 
lon.  Chief  Engineer,  Charleston.  \V.  Va ,  is 
reported  to  have  awarded  a  contract  to  J.  J. 
H(  xlev  &  Son,  Roscdalc.  W.  Va  for  the  •.- 
mile  extension  from  Rosedale  to  Tanner.  It  is 
stated  that  contracts  are  also  to  be  let  for  the 
continuation  of  the  extension  from  Tanner 
to  Russet.  IS  miles. 

indicates  a  contract  let  recently 


Wisconsin. 

The  Chicago.  Burlington  &  Quincy  R.  R.. 
W.  L.  Breckinridge,  Engineer  Maintenance  of 
Way,  Chicago,  111.,  expects  to  extend  double 
track  this  vear  from  Blake  north  to  McCart- 
ney, 12  miles,  in  Grant  County,  and  from 
Stoddard  south  to  Victory.  10  miles,  in  Craw- 
ford County.  .Ml  arrangements  are  made 
for  prosccuiing  this  work  which  will  begin 
just  as  soon  as  weather  ccmditions  permit. 

It  has  been  announced  that  the  Chicagu. 
Milwaukee  &  St.  Paul  Ry.  will  start  work  on 
the  improvement  of  the  terminals  at  Mil- 
waukee, Wis,,  as  soon  as  the  frost  is  out  of 
the  ground.  The  present  capacity  of  the 
yards  is  about  7,000  cars  and  it  is  planned  to 
increase  it  to   10,000  or   11.000  cars  capacity. 

Canada. 

®McCafTery  &  .McUuigge,  loronto.  Out., 
have  been  awarded  the  contract  at  about 
$18(l,00((  l(ir  constructing  the  roailbed  for  the 
Elk  Lake  Branch  of  the  Teniiskaming  & 
Northern  Ontario  Ry.  This  line  is  about  30 
mile  long  and  is  to  run  from  Earlton.  Ont., 
to  Elk  Lake.  The  contract  includes  120  acres 
of  clearing.  75  acres  of  close-cutting,  75  acres 
of  grubbing.  l.OOO  cu.  yds.  of  rock  excavation. 
310,000  cu.  yds.  of  earth  excavation,  and  two 
trestles. 

®Deeks  &  Hinds,  13  Scott  St.,  loronto. 
Ont.  have  been  awarded  the  contract  for  con-  ' 
structing  the  new  Canadian  Pacific  Lake 
Shore  road,  which  will  branch  from  the  pres- 
ent Toronto-Montreal  line  at  .'VgincoiKt  and 
rejoin  it  20  miles  west  of  Smith's  Falls,  a 
total  distance  of  108  miles.  The  contract  will 
amount  to  .something  like  $l(i,Oi)ri.()00.  It  in- 
cludes the  construction  of  a  number  o{  tun- 
nels, the  largest  of  wdiich  will  be  about  !^5" 
ft.  '  It  is  understood  that  about  30  sub- 
contracts will  be  let  on  the  work. 

©Contract  for  about  $l,00(i,(Hiu  worth  (>l 
road  work  in  connection  with  the  Canadian 
Pacific  Rv.,  near  Edmonton,  .Mberta,  has  been 
let  to  C."  II.  Boyles,  Jackson  .Ave..  Spokane, 
Wash  ,\bout  48  miles  of  road  are  to  be 
built,  the  work  including  several  bridges  and 
oil  tanks. 

®Johii  Timothv,  42fi  14th  St.,  Edmonton, 
.\lberta,  will  sublet  about  400.000  cu.  yd.s.  of 
the  work  on  his  contract  for  the  Canadian  Pa- 
cific Rv.  from  Lcthbridge  east.  This  contract 
includes  some  7-50,000  cu.  yds.  of  (?arth  ex- 
cavation. 

Government  subsidy  has  been  asked  for  a 
railroad  wdiich  it  is  proposed  to  construct  to 
the  Yukon.  .-Ks  projected  tbe  line  is  to  run 
from  Haines  Mission  to  Fairbanks,  .\laska. 
skirting  the  coast  for  40  miles  to  the  Canadian 
boundary  with  a  branch  line  to  Dawson. 

The  Winnipeg  Electric  Ry.  and  its  heat, 
power  and  light  plant  arc  reported  to  have 
been  purchased  by  the  J.  P.  Morgan  intere.\ts 
of  New  York,  for  $30,000,000.  The  company 
has  been  operating  about  100  miles  of  line. 

Resolutions  have  been  introduced  in  the 
Quebec  legislature  to  grant  $10,000,000  for 
railwav  construction  in  this  province.  It  i.s 
stated 'that  the  subsidies  will  take  the  form  of 
land  grants  to  the  railways  and  of  the.se  it 
is  understood  that  some  -will  be  convertible 
into  money  later  on  under  certain  conditions. 
The  Edmonton,  Dunvegan  &  Peace  River 
Ry.,  of  wdiich  J.  D.  McArthur,  the  railroad 
contractor  of  Winnipeg,  Man.,  is  President; 
has  surveys  under  way  for  the  proposed  line 
to  Peace  River.  Two  parties  are  working 
from  Edmonton,  and  one  of  them  at  last  re- 
ports had  got  as  far  as  the  .-\thabasca  River. 
.\mong  the  new  subsidies  for  railroads  to 
lie  t'ranted  by  tbe  Canadian  Government  are 
(be  following':  For  a  line  from  the  Nationaj 
Transcontinental  Ry.  at  or  near  mileage  837 
west  of  Moncton,  to  the  mouth  of  the  Notta- 
wav  River,  on  James  Bay.  300  miles.  To  the 
Siiiicoe,  Grey  &  Bruce  Rv.  Co.,  from  Orillia 
to  Kincardine.  .50  miles.  To  the  .\lgonia  Cen- 
tral &  Hudson  Bav  Ry.  Co.,  between  its  junc- 
tion with  the  Canadian  Pacific  Railway  and 
with    the    National    Transcontinental    Railway. 


the  Rainy  River  Radial  Rv.  Co.. 
from   Fort    Frances,  on   L;ike   of   the    Woods. 


11.-)  miles. 


•\-  i  liicates  worii:  now  oper    for  bids. 
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to  the  mouth  of  the  Little  Grassey  River,  o'l 
miles.  To  the  Lake  Erie  &  Northern  Ry.  Co., 
(a)  from  Gait  to  Port  Dover,  08  miles;  (b) 
from  Paris  to  Ayr,  10  miles.  Total.  (18  miles. 
To  the  Rriicc  Mines  &  Algoma  R\'.  Co.,  from 
Rock  Lake  Mine  to  the  Canadian  Pacific  Ry., 
•jO  miles. 

Among  the  suhsidies  renewed  by  the  Cana- 
dian Gc5vernment  are  the  following :  Inter- 
provincial  and  James  I?ay  R;iilway  Company 
from  Temiskaming  to  the  De  Quinzc  river — 
.'lO  miles.  The  Algoma  Central  &  Hudson  P)ay 
Ry.  Co.  for  three  branches — 275  miles :  One 
from  the  Soo  to  a  point  on  the  Canadian 
Pacific  Railway  between  White  River  and 
Palton ;  a  second  from  Michipocoten  harbor 
to  main  line  of  the  Canadian  Pacific  Railway, 
and  the  third  from  a  point  on  the  Canadian 
Pacific  Railway  towards  the  National  Trans- 
continental Railwav.      To  the  .\lgoma  Eastern 


Ky.  Co.,  103  miles,  to  a  point  between  Little 
Current  and  Sudbury  towards  the  Algoma 
Central  &  Hudson  Bay  Railway,  seventy-six 
miles,  and  from  a  point  near  Sudbury  norther- 
ly 440  miles.  To  the  Tillsonburg,  Lake  Eric 
&  Pacific  Ry.  Co.,  from  IngersoU  to  Stratford, 
•S-j  miles.  To  the  Las  Seul,  Rat  Portage  S; 
Keewatin  Ry.,  from  Kenora  to  the  line  of  the 
National  Transcontinental  Railway,  22  miles. 
To  the  Toronto,  Lindsay  &  Pembroke  Ry. 
Co.,  from  Golden  Lake  to  Bancroft,  51  miles. 

.\  resolution  is  before  the  Dominion  P,ir 
lianient  providing  for  the  payment  of  a  sub- 
sidy of  $(i,400  per  m.ile  for  the  main  line  and 
branches  of  the  Temiskaming  Sc  Northern  On- 
tario Rv.,  aggregating  .'ion  miles.  The  total 
■^idisidy 'will  therefore  be  $1,920,000. 

Eslich  &  Hartnctt,  of  Spokane.  Wash.,  have 
begun  moving  their  outfits  to  the  vicinity  of 
(•"ort    .Steele,    R.    C.   where    thev   ha\e   a    sub- 


Vol.  XXXVILv 

contract    for    building    2o    miles 
for  the  Canadian  Pacific. 

Mexico. 

The     concession    granted    to    th  ' 
Radways  of  Mexico  for  the  constt 
exploitation    of   a    railroad    from 
the   C"entral,  passing  through   Som 
Chalchihnites  to  the  city  of  Duraiif 
modified    to    allow    a    branch   to 
Sombrerete.     The  concession  is  fj 
.and  carries  the  usual  conditions. 

.■\    concession   has  been  granted  I 
partment  of  communications  to  A.  I 
Inc.,  to  construct  and  work  a  railroB 
the  states  of  Puebla  and  Oaxaca  ti 
city   of    Puebla   with    Lake    Cha(5a! 
Pacific    coast,    passing   by   the 

Tczoatlan   and   Tiaxiaco.     The  i 

one  meter  four  hundred  and  thTff?" 
meters. 


ROADS.     STREETS     AND     PAVEMEN';s 


Arkansas. 

•^Bids  will  be  received  until  noon.  .May  1. 
by  Board  of  Improvement,  Paving  District 
No.  7,  9M  North  Sixth  St.,  Fort  Smith,  Ark., 
for  repaying  Garrison  Ave.  The  work,  ac- 
cording to  the  specilications  on  file  with  Cit>- 
Engineer,  includes  approximately  3."),0i)(i  sq. 
yds.  M.  H.  Reed  is  Engineer  of  the  Board. 
t)flicial  advertisement  will  be  found  elsewhere 
in  this  issue. 

®Radcliffe,  Gibson  &  Dillingham  have  been 
awarded  the  contract  by  the  city  of  Little 
Rock,  Ark.,  for  the  construction  of  40,000  sq. 
yds.  of  asphalt  pavement  in  the  Louisiana  St. 
Improvement  I^istrict  Xo.  lliO  and  Gaines  St. 
Improvement  District,  at  $!)l."ii)il.  The  work 
includes  o-in.  concrete  foundation  and  concrete 
curb.  Ford  &■  McCree,  Little  Rock,  are  En- 
gineers. 

California. 

The  Board  of  Trustees  of  Placerville,  Calif., 
has  ordered  six  blocks  of  new  cement  side- 
walk laid  on  the  south  side  of  Main  St.,  from 
the  Ohio  house  to  the  Producers'  Fruit  house 
and  on  the  north  side  from  Forni's  to  the 
tlangtown  creek  bridge. 

The  Town  Trustees  of  Oak  Park.  Calif., 
have  been  petitioned  for  the  paving  of  the  en- 
tire business  section  with  asphalt. 

Connecticut. 

®The  Texas  Oil  Co.,  of  New  York  City,  has 
lieen  awarded  the  contract  by  the  Board  of 
Contract  &  Supply  of  Hartford,  Conn.,  Jo- 
seph Buths,  Secy.,  for  furnishing  the  street 
('.epartmeut  with  road  oil  to  be  delivered  at 
'.rch  times  in  carload  lots  as  directed  by  su- 
perintendent of  streets.  The  oil  shall  be 
what  is  known  as  asphaltic  road  oil.  contain- 
ing from  30  to  40  per  cent  of  residuum  as- 
I'lialt.  The  contract  price  is  $.044  per  gal. 
I'.ids  were  opened  March  18. 

Georgia. 

•{•Bids  will  be  received  until  8::iil  p.  m.. 
.■\pril  9.  by  City  Council  and  J.  M.  Wester. 
.Mayor.  Elberton,  Ga..  for  furnishing  the  labor 
and  material  necessary  for  the  following  work : 
2.').000  sq.  yds.  of  bituminous  macadam  street 
paving,  5,000  sq.  yds.  of  concrete  gutters.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $2,.")00.  made  payable  to  the  Mayor.  Plans 
and  specifications  can  be  seen  at  the  offices 
of  the  consulting  engineers,  or  specifications 
inay  be  obtained  by  writing  them  at  Box  No. 
582,  Savannah,  Ga.  H.  S.  Jaudon  Engineering 
Co.,   Savannah,  Ga.,  are   Engineers. 

An  election  will  be  held  in  Buford,  Ga.,  on 
.\pril  13  for  the  purpose  of  issuing  l)onds  in 
the  sum  of  $20,000,  of  this  amount  $|O.00ii 
will  be  applied  to  the  paving  of  Main  St. ; 
$5,000  for  school  purposes,  'and  ,$5,000  for 
waterworks. 

Idaho. 

The   citizens   of    Mscow.    Idn 


\olcd   in    lavor   nf  the   formation  of   a   pa\ing 
district.     J.   N.    Parks  is   Mayor. 

Illinois. 

•{•Bids  will  l)e  received  by.  the  Board  of 
Local  Improvements,  Chicago.  III.,  E.  J. 
Glackin,  Secy.,  until  II  a.  m.,  .-Vpril  3,  for  fur- 
nishing materials,  tools,  labor,  etc.,  necessary 
to  construct  pavements  in  the  following 
streets:  N.  Ashland  Ave.,  3,840  lin.  ft.  con- 
crete curb  and  gutter,  7,7uO  sq.  yds.  asphalt : 
Blanche  St.,  1,740  lin.  ft.  concrete  curb  and 
gutter,  2,7311  sq.  yds.  asphalt;  Cornelia  Ave., 
4.!l(in  lin.  ft.  concrete  gutter,  7,700  sq.  yds. 
asphalt ;  Crowell  Ave.,  750  lin.  ft.  con- 
crete curb  and  gutter,  1,120  sq.  yds.  asphalt ; 
Dickens  Ave.,  2,.340  lin.  ft.  concrete  curb 
and  gutter,  3,700  sq.  yds.  asphalt;  Diver- 
sey  Ct.,  2,400  lin.  ft.  concrete  curb  and  gut- 
ter, 3,7.30  sq.  yds.  asphalt:  88th  St.,  l,3(i(t  lin. 
ft.  (12  in.  x  8  in.)  concrete  curb  and  gutter, 
2,1.50  sq.  yds.  asphalt;  Ems  St.,  2,015  lin.  ft. 
concrete  curb  and  gutter,  3,000  sq.  yds.  as- 
phalt ;  14th  PI.,  2,550  lin.  ft.  gravel  concrete 
curb  and_  gutter,  4,900  sq.  yds.  asphalt;  42nd 
.\ve..  12,.j00  lin.  ft.  concrete  curb  and  gutter. 
20,300  sq.  yds.  a.sphalt ;  51st  Ave.,  2,7.55  lin.  ft. 
gravel  concrete  curb  and  gutter,  4,'550  sq.  vds. 
asphalt;  53rd  Ct.,  4,()05  lin.  ft.  concrete  curb 
and  gutter,  7,215  sq.  yds.  asphalt:  Frankfort 
St.,  1,005  lin.  ft.  concrete  curb  and  gutter. 
2,075  sq.  yds.  asphalt:  Francisco  St.,  1,300  lin. 
ft.  concrete  curb  and  gutter,  2,110  sq.  yds.  as- 
phalt: Hames  Ct.,  2,700  lin.  ft.  concrete  curb 
and  gutter,  4,100  sq.  yds.  asphalt;  Hollywood 
Ave..  380  lin.  ft.  concrete  curb  and  gutter, 
540  sq.  yds.  asphalt ;  Houston  Axe.,  5,190  lin. 
ft.  concrete  curb  and  gutter,  13,-500  sq.  vds. 
asphalt:  Leavitt  St.,  1,400  lin.  ft.  concrete 
curb  and  gutter,  2,300  sq.  yds.  asphalt ;  Lincoln 
St.,  ].:330  lin.  ft.  concrete  curb  and  gutter. 
2,170  sq.  yds.  asphalt;  Paulina  St..  2,220  lin. 
ft.  (12  in.  X  8  in.)  gravel  concrete  curb  and 
gutter,  4,450  sq.  yds.  asphalt;  Robey  St.,  1,290 
lin.  ft.  gravel  concrete  curb  and  gutter.  2,020 
sq.  yds.  asphalt;  W.  25th  St..  1,350  lin.  ft. 
concrete  curl)  and  gutter,  2,450  sq.  yds.  as- 
phalt: 37th  St..  2,.330  lin.  ft.  concrete  curb 
and  gutter.  3.820  sq.  yds.  asphalt;  Wright- 
wood  .Ave..  3,040  lin.  ft.  concrete  curb  and 
gutter,  5,000  sq.  yds.  asphalt;  Belden  Ave. 
system.  0,195  lin.  ft.  concrete  curb  and  gutter. 
9,495  sq.  yds.  asphalt;  Washington  Ave.  sys- 
tem. 0.710  lin.  ft.  concrete  curb  and  gutter. 
10,020  sq.  yds.  asphalt:  Central  Park  Ave. 
system,  3:|.S90  lin.  ft.  concrete  curb  and  gutter, 
52.300  sq.  yds.  asphalt.  The  work  includes  a 
0-in.  Portland  cement  concrete  foundation, 
sewer  construction,  manhole  and  catch  basii- 
coiistruction  and  adjustment,  earth  cutting  or 
filling,  etc.  Plans  and  specifications  on  file 
with  John  B.  Hayes.  Chief  Clerk  of  Paving 
Division. 

•{•Bids  will  be  received  by  L.  E.  .McGann. 
rommissioner  of  Public  Works.  Chica.go.  III.. 
until    11    a.    m,.    .\pril   3rd.    for    furnishing   and 


on    March    17 

4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract 


delivering  at  15th  PI.  and  Loomis 
automobile  trucks  for  use  in  the 
-Streets,  according  to  specification 
office  of  the  Coinmissioner. 

•{•Bids    v.-i1I    be    received   by   tH 
Local    Improvements,    Chicago, 
a.   m..   April  3crd.   for   furnishingj 
ing    labor,    materials,    etc.,    necesi 
struct  house  drains   in  the   follof 
.Ave.  N,  Catalpa  Ave.,  Chauncey 
Ave..  Ellis  .Ave.,  S.  40th  Ave.,  Wjj 
W.  Jackson    St.,   Jefferson  Ave., 
E.  103rd   PI.,  Princeton  Ave.,  W.      _. 
Sawyer  Ave..   Shields  Ave..  WashinTB" 
and    Yale    St.,    according   to   specificio 
tile  at  office  of  the  board. 

4*Bids  for  earth  work,  on  the  }fSt 
and  Shiloh  Valley  road  will  be  re' 
the  Town  Clerk  of  Mascoutah  To\ 
Mascoutah,  Ilks..  until  1  p.  m.,  on  ..r 
at  which  time  they  will  be  opened  irlu 
Hall  at  ^fascouta'h,  III.  Work  to 
The  work  to  be  done  consists  in  the  m 
tion  of  earth  approaches  to  the  Sih  ' 
bridge,  the  embankment  to  be  built  ii; 
terial  taken  from  borrow  pits  alonici 
embajikmeut.  The  average  height  is  i: 
the  width  on  top  24  ft.  The  total  q\p. 
embamkment  is  appro.ximately  28,000ji 
The  soil  is  light  clay.  Work  to  be  or, 
on  or  before  Oct.  1,  1912.  More  dc  It 
formation  may  be  had  by  an  exainiri' 
the  plans  and  specifications  prepareif 
Illinois  Highway  Commission  which  1:- 
seen  at  the  Town  Clerk's  office  or  1;. 
obtained,  upon  application  in  writing,  v 
Illinois      Hightvay      Commission,    Spit 

in. 

©Frank   H.    Ramsey,   of   Danville,  1, 
been   awarded  the   contract   by  the  Lr 
Local     Improvements,     T.     A.     Dickr  : 
Broadlands,    III.,   for  grading  and  pa'  - 
blocks   of   streets  with  brick  at  $12,3- 
work    will    include    5-in.    concrete   fo 
with  cement  filler.  $1.50  per  sq.  yd.,  c 
curb    and    gutter    of    cement    on   6-iii- 
foundation  at  $.49.  marginal  stone  cui  .; 
per  lin.  ft.,  and  inlets  at  $25  each.    B 
opened   March   15. 

®G.  W.  Low  &  Co..  Oblong.  III.,  h; 
awarded    the    contract    by   the   town 
City,   III.,   for   the   construction  of  gr 
flood    gajes    on    the    Clay    City   and 
road   in   Clay  City   Township  for  $.li' 
yd.     Tlic  embankment  will  be  10,271 
The    flrjod    gates,    four    in    number,   w 
?9iiO.     Bids  were  opened  March  23. 

®Thc  Board  of  Local  Improvemi 
Morris.  111.,  has  let  the  contract  for  i 
ing  of  portions  of  Benton  and  Was 
Sts.  to  Keves  &  McNamara  of  LaSa 
at  $10,876." 

®T'i)e  contract  for  the  construction 
South  B  St.  pavement  has  been  awai 
the    P»oard    of    Local    Improvement^  "' 

let  recently. 


.■;.  I'^i- 
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I     to    the    Burlington    Construction' 

ngton,  la.,  at  $11,068. 

'.iard  of  Public  Works  of  Chicago, 
McGann,  Commissioner,  has  award- 
tract  for  the  construction  of  a  new 
mt  to  Heatherington   &   Berner  oi 

;;5,  Ind.,  for  $44,938.  The  contract 
;i   two   and    three-story   building   at 

I.aflin  Sts..  with  a  capacity  of  2,00o 
linishcd  asphalt  a  day. 

-idents     of     Woodrivcr     Township, 

County,  111.,  will  vote  April  2  on 
yi.  .-ition  to  levy  a  10-year  assessment 

ri  for  the  building  of  15  miles  of  hard 
the  township.  Edwardsville  is  the 
it. 

.rd  of  Local  Improvements  of  Stcr- 
has    ordered    the    paving    of    East 
,  and  Fourth  St.,   from   First  Ave. 
;   Park. 

.    Council  of  Chicago  Heights,  111., 

il   ordinances    providing    for   nearly 

II'  v.orth  of  public  improvements.   Four 

improvements    consist     of     grading. 

1  paving  streets  at  an  estimated  cost 

i.     Among  the  streets  are  the   fol- 

\'incenncs    Ave..    McEldownev    St.. 

nth   St.,   13th   St.,   Otto   Blvd",  and 

estimated  at  $82,298;  Hickory  St.. 

^  .  School  St.,  Aberdeen  St.,  Thorn 

;'!.,  and  McEldowney  PL,  estimated 

,    lt>th   St.,    Vincennes     Ave..    Otto 

t  End  Ave.,  and  14th  St.,  estimated 

,    16th   St.,   from    Chicago   road   to 

estimated  at  $4,226.     W.  E.  Len- 

Clerk. 

of  Urbana,  111.,  will  pave  Market 
'  chard  St..  the  former  bounding  the 
addition  on  the  east  and  the  latter 
■  -t. 

.'sd  of  Local  Improvements  of  High- 
has   passed    an   ordinance    calling 
ing  of  one  and  one-half  miles  of 
icments   at   an    estimated    cost    of 

a 

Hfor  furnishing  Portland  cement  to  the 

■  of    Engineering    until    December    1, 
i'ere  received  bv  L.  E.  McGann.  Com- 

■  '  -f  Public  Works,  Chicago,  111.    The 

Portland    Cement    Co.,    Continental 

.ink   Bldg.,   Chicago,   submitted  the 

S1.2i>  per  bbl.  by  carload,  S1.39  by 

"1    a    certain    zone.      Bids    opened 

furnishing  and  delivering  appro.xi- 

"    cu.    yds.    of    crushed    stone    or 

received  bv  L.  E.  McGann.  Com- 

.  vi  „i  Public  Works,  Chicago,  111.    The 

njll    Improvement    Co.,    133    W.    Wash- 

>' .   were   lowest   bidders   as    follows: 

'  cts.  per  cu.  yd.,  by  team  within 

I  per  cu.  yd.     Bids   opened  March 

ijwing  are  the  low  bids  submitted  to  L. 
/iann.  Commissioner  of  Public  Works. 
!\  111.,  for  furnishing  and  delivering 
'  mately  2.8.50  cu.  vds.  of  torpedo  sand 
'  December  31,  1912:  The  American 
jiid  Gravel  Co.,  1.33  W.  Washington  St., 
I\  submitted  the  lowest  bids  as  follows: 
ler  cu.  yd.  bv  carload  lots,  $1.70  per  cu. 
team.     Bids  opened  March  20th. 

Indiana. 

Is  will  be  received  until  April  17  by 
of  Public  Works.  Logansport,  Ind.,  for 
'nstruction  of  improvements  to  11th 
m  Wabash  River  bridge  to  Toledo  St. 
ither  gravel  or  crushed  stone, 
ds  will  be  received  until  7:.30  p.  m., 
■".  by  City  Council,  Attica.  Ind.,  for  the 
ement  of  Park  Ave.  and  Jackson  St. 
1  Turman  is  City  Clerk. 
'Is  will  be  received  until  2  p.  m.,  .\pril 
Board  of  Daviess  County  Commission- 
i  ashington.  Ind.,  for  the  construction 
ive!  roads  in  Steele.  Barr  and  Wash- 
townships.     L.  S.  Core  is  County  .\u- 

ds  will  be  received  until  10  a.  m,. 
'.  by  Board  of  Tippecanoe  County  Coni- 
;jers.  LaFayette,  Ind..  for  the  construc- 
t  three  gravel  road^.  G  W.  Ba.xter  is 
•  .\nditnr 


•j*B!ds    \m1 


^  .  oiub  \\ii,  i„,  rcoeivc.i  until  noon.  April 
P  o\  lio.nrd  0!  L.akc  Coun;\  Commissioners. 
Lrown  Point,  hid.,  tor  the  construction  ol 
gravel  maiU  in  C.ilunun  i-wnshin  C  \ 
Johnsnn    is   CmiiUx'    .\u(li!.-.r. 

4»Bids  will  1,0  re.-ei\x-,l  ni'itil  noon,  April  2, 
by  Board  oi  Pulaski  C.mmv  Cmmissioners, 
W  inanuac,  Ind.,  for  the  impriv^nent  of  pub- 
lic highway..  W.  M  .Mui.chenburg  is  Coun- 
ty  Auditor, 

^  4'Biils  will  he  received  until  Id  .i.  ,n,.  April 
-,  by  Board  of  Cass  Cnuii;\  Commissioners, 
Logansport,  In<l..  for  tlie  ciistruction  of  two 
gravel  and  iiiac.idamizcd  r..:uls  in  Washington 

'°)^-ru'''-  •'•  ^-  ^^'^'"••"■"';  '>  Cnintv  .\uditor. 
Wlhe  Randolph  Countv  Commissioners. 
\\  inclicster,  Ind..  have  awarded  the  contracts 
lor  the  construction  of  11  roads  under  the 
three  mile  road  laws  as  follows:  1.  G.  John- 
son, Elmer  Ward  gravel  road  in  Greensfork 
lownship,  $.5.ti8S;  John  O.  Potter,  Muncie. 
Ind.,  W  m.  II,  Chcnowcth,  macadam  road  in 
Washington,  with  curb  and  gutter  on  Shcr- 
m.in  St.,  Lynn.  $o,684 ;  Greenville  Gravel  Co.. 
vVm.  S.  Bowcn  gravel  road  in  Greensfork, 
$a.340;  Greenville  Gravel  Co.,  Oliver  B. 
Clements  stone  road  in  Washington,  $8,000; 
A.  T.  Coggshall,  J.  H.  .\dam.-;on  stone  road 
West  River  and  Washington,  $4,0!»4 ;  Green- 
ville Gravel  Co..  .\rmeniiis  .\.  Hinshaw  stone 
road  in  Washington,  $1.61.j;  Ohio  &  Indiana 
Stone  Co..  I).  11.  Engle  stone  road  in  Wash- 
ington. $3,042;  Stace  Catcy,  Elisha  W.  Rey- 
nard stone  road  in  White  River  and  West 
River,  $4,-520;  Greenville  Gravel  Co.,  Dexter 
Sickle  stone  road  in  Washington,  $8,586; 
Greenville  Gravel  Co.,  Wm.  B.  Beverlv  stone 
road  in  Washington,  $1,550;  Perry  McKinsev, 
R.  H.  Johnson  gravel  road  in  W.avne,  $7,444' 

®W.  W.  Hatch  &  Son  of  Goshen,  Ind., 
have  been  awarded  the  contract  by  the  Citv 
Council  of  South  Whitley,  Ind.,  for  the  con- 
struction of  street  pavement  at  about  $30,000. 
Bids  were  received  from  10  firms. 

City  Engineer  Harry  M.  Miles  of  Michigan 
City,  Ind.,  has  submitted  plans  to  the  Board 
of  Pttblic  Works  for  a  brick  pavement,  18  ft. 
wide,  laid  on  a  foundation  of  sand,  for  Her- 
mitage Ave.,  from  the  east  line  of  the  city 
park  to  Shawmut  Park,  east  of  the  Hermit.age. 
The  estimated  cost  is  $11,500. 

Iowa. 

•J«Bids  will  be  received  until  7 :30  p.  m., 
Ajiril  3,  by  P.  M.  Banks.  City  Clerk.  Webster 
City,  la.,  as  mentioned  in  our  last  issue,  for 
grading,  curbing,  guttering,  combined  curb 
and  gutter  and  paving  a  number  of  streets  in 
the  cit\-.  Bids  will  be  received  on  brick,  block, 
Portland  cement  concrete  pavement,  asphaltic 
concrete  pavement  and  bituminous  concrete 
pavement.  Official  advertisement  will  be 
found  elsewhere  in  this  issue.  Specifications 
are  on  file  at  the  office  of  Exgi.xeeri.xc  &  Cox- 
TR.\CTiXG.  800   S.    Dearborn   St..    Chicago,   III. 

•{•Bids  will  be  received  until  7  :.30  p.  m., 
April  1,  by  E.  G.  Finch,  City  Clerk,  Newton, 
la.,  for  the  construction  of  about  40,000  sq. 
5'ds.  brick,  concrete  or  bitulithic  pavement 
and  2-5,000  lin.  ft.  of  curbing.  .-K  certified 
check  for  $2,000,  payable  to  the  City  Treas- 
urer, must  be  filed  with  each  bid.  The  work 
must  be  started  by  May  1  and  finished  not 
later  than  Oct.  1.  Official  advertisement  will 
be    found    elsewhere   in   this   issue. 

®The  City  Council  of  Cedar  Rapids.  la,, 
has  awarded  the  contracts  for  furnishing 
tools,  labor  and  materials  for  paving,  curb- 
ing and  guttering  portions  of  a  number  of 
streets,  for  which  bids  were  opened  March  15: 
Wm.  Horrabin,  Iowa  City,  40,700  sq.  yds.  of 
asphalt  at  $1.67;  McCarthy  Improvement  Co.. 
Davenport.  la.,  34,000  sq.  yds.  of  concrete 
pavement  at  $0.92. 

The  City  Council  of  Siou.x  City,  la.,  has 
provided  for  the  expenditure  of  approximately 
$66,000  in  improvements.  The  city  clerk  has 
been  instructed  to  advertise  for  bids  for  the 
paving  of  upper  Jackson  St..  witli  concrete, 
estimated  to  cost  $3o.u00 :  also  for  the  resur- 
facing of  Third  St,  with  vitrified  brick  or 
creosoted  wood  blocks  at  an  estimated  cost 
of  $20,000. 

The  City  Council  of  Marshalltown.  la.,  has 

•!•  indicates  work  now  open  for  bids.     S  indicates  a  contract 


decided  to  pave  33Mi  blocks  instead  of  44^. 
which  was  the  first  estimate.  It  is  proposed 
to  pave  the  following  streets;  North,  Second 
.\ve.  to  Center;  First  .•\ve..  Lincoln  to  North; 
Second.  Church  to  Lincoln ;  13th.  .Main  to 
Summit;  State,  Sixth  to  Seventh;  Seventh. 
Church  to  Summit;  Third,  Church  to  Main; 
Fourth,  Church  to  Main;  Fifth,  Church  to 
Stale;  Eighth,  Church  to  .Main;  Church.  Fifth 
to  Seventh  Ave.;  Seventh  Ave.,  Main  in 
Church ;  Sixth  Ave.,  Church  to  Linn :  Linn. 
Sixth  Ave.  to  First  St. ;  First,  Linn  to  Church 
F.   E.   Northup   is  City  Solicitor. 

Louisiana. 

®The  Caddo  Parish  Police  Jury.  Shrevc 
port.  La.,  has  awarded  the  contmct  for  con- 
structing 17  miles  of  grave!  or  macadam  road 
to  the  Texas  Grading  Co.,  of  Houston,  Tex., 
at  $.5,039  per  mile  for  gravel,  including  cost 
of  entire  road,  the  parish  furnishing  all  ma- 
terials. Five  more  miles  of  road  will  be 
done  this  year,  making  22  miles  in  all.  The 
parish  will  expend  about  $1-30,000  a  year  for 
the  next  i\ve  years.  Bids  were  opened  .March 
15.     J.   T,    Bullen   is   Parish    Engineer. 

Maryland. 
Property  owners  ol  Rockville  and  Darnes- 
town  election  districts,  according  to  advices 
from  Rockville,  Md„  have  visited  .Annapolis 
and  urged  a  bill  authorizing  the  bonding  of 
those  districts  for  road  improvements.  It  is 
desired  to  pike  the  Rockville-Potomac  road 
2  3-5  miles  from  Rockville  to  the  Potomac 
district  line,  and  similarly  to  improve  the  road 
of  6%  miles  from  Watts'  Branch,  near  Rock- 
ville to  Travilah.  The  bill  provides  for  bond- 
ing in  $.35,000. 

Massachusetts. 

The  City  Council  of  Lawrence.  Mass.,  has 
been  petitioned  by  a  number  of  citizens  of 
the  district  across  the  Spicket  River  and 
members  of  the  .Arlington  District  Improve- 
ment Society  to  pave  Park  St.,  from  Hamp- 
shire to  Lawrence  Sts.,  with  granite  blocks, 
M.  A.  Scanlon  is  Mayor. 

The  city  of  South  Hadlev  Falls.  Mass.,  will 
let  contracts  in  about  6  weeks  for  the  con- 
struction of  1,1-50  ft.  of  granite  block  pave- 
ment on  a  concrete  foundation,  estimated 
to  cost  $10,880.  The  work  will  include  cement 
concrete  foundation  and  sand  filler;  granite 
curb  already  in  place,  Patrick  O'Connor  is  in 
charge. 

Michigan. 

®Jas.  .\.  McKay  has  been  awarded  the  con- 
tract by  the  city  of  Lowell,  Mich.,  for  the 
construction  of  9,-580  sq.  yds.  of  brick  pave- 
ment at  $19,170.  The  work  also  includes  770 
sq.  yds.  of  asphaltic  concrete.  E.  H.  Christ 
of  Grand  Rapids,  Mich.,  is  Engineer.  Bids 
were  opened  March  18.  "  \ 

The  citizens  of  Jackson,  Mich.,  will  vote 
April  1  on  the  following  paving  extensions, 
Jode  Harrington,  City  Recorder:  On  Jack- 
son St..  from  Cortland  to  Mason ;  on  First 
St..  from  Morrell  to  Greenwood ;  on  Jackson 
St..  from  Trail  to  Ganson ;  on  Trail  St.,  from 
Jackson  to  Mechanic ;  on  Wildwood,  from 
Wisner  to  M.  C. ;  on  Pearl  St.,  from  Mechanic 
to  Cooper.     Total  $31,000. 

The  City  Council  of  Grand  Rapids,  Mich,, 
has  appointed  a  Pavement  Commission  to  se- 
cure for  the  city  a  uniform  pavement  for  the 
streets. 

The  citizens  of  Milan,  Mich.,  have  voted  in 
favor  of  paving  the  streets  of  the  village. 
Jesse  Button  is  Village  Clerk. 

The  Board  of  Houghton  Countv  Road  Com- 
missioners. Houghton.  Mich.,  has  again  re- 
jected al  bids  received  on  March  20,  being  a 
re-advertisement  from  March  5,  for  the  con- 
struction of  i^  miles  of  macadam  roads.  The 
work  will  be  done  by  dav  labor.  R.  Martin. 
Shelden-Dee  Bldg,,   Houghton,  is  Engineer 

Minnesota. 

The  City  Council  of  Duluth.  Minn.,  has  been 
petitioned  for  the  paving  of  East  14th  St.. 
between  Sixth  and  14th  .Aves.  The  council  is 
also   considering   a    petition    for   the  improve 

let  recently 
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merit    of    the    street    between    14th    and    'JTth 
Ave.  east. 

The  East  Lake  Street  Commercial   Qub  of 
Minneapolis,   Minn.,  has  adopted  a  resolution 
urging  the  City  Council  to  pave  Bloomington 
Ave.,  from  Franklin  Ave.  to  33d  St. 
Mississippi. 


4*Bids  will  be  received  until  2  p. 


April 


11,  by  Board  of  Mayor  and  Aldermen,  Boone- 
ville.'Miss.,  for  the  construction  of  18,000  lin. 
ft.  of  concrete  sidewalk  including  5,000  cu.  yds. 
of  grading  and  excavating.  Plans  and  spec- 
ifications are  on  file  with  city  engineer.  E.  W. 
Walton  is  Mayor. 

Missouri. 
®Cameron.  McManus  &  Joyce  of  Keokuk, 
la.,  and  Kansas  City,  Mo.,  have  been  awarded 
the  contract  by  the  Title  Guaranty  Trust  Co., 
of  St.  Louis,  Mo.,  Julius  Pitzman.  CIS  Chest- 
nut St.,  St.  Louis,  Engineer  in  Charge,  for 
grading"  (iO  acres  of  land  west  of  Forest  Park 
and  south  of  the  Washington  University,  at 
$.1(!9.    The  CMcavation  amounts  to  about  350,- 

000  cu.  yds..  2,500  cu.  yds.  to  be  removed  each 
working  day.  The  average  haul  is  GOO  ft. 
Bids   w-ere   opened   March   15. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  issued  designating  notices  for  the 
paving  of  the  following  named  streets  and 
alleys:  Francis.  28th  to  30th,  hassam :  State, 
2(;th  St.  to  Ashland  Ave.,  asphalt;  22nd  St., 
Mitchell  ^ve.  to  Duncan ;  mineral  rubber  as- 
phalt :  Mulberry.  22nd  to  24th,  mineral  rubber 
asphalt :  alley  between  Frederick  and  Buchan- 
an Aves.,  and  13th  and  16th  Sts.,  concrete. 

On  March  19  three  commissioners  were 
elected  for  the  McCredie-Stephens-Store- 
Hereford  special  road  district,  located  in  the 
northwest  part  of  Callaway  County,  Mo.  It 
is  proposed  to  make  permanent  road  improve- 
ments.    Fulton  is  the  county  seat. 

Montana. 

The  Yellowstone  Count>-  Commissioners, 
Billings,  Mont.,  have  been  petitioned  by  citi- 
zens of  the  Broadview  territory  for  the  con- 
struction  of  -10  miles  of  new  roads. 

New  Jersey. 

•J*Bids  will  be  received  until  4  p.  m.,  April 
I.  W.  C.  Van  Duyne,  52  Grove  St.,  Bloom- 
field.  N.  J.,  for  furnishing  all  labor  and  ma- 
terial necessary  to  grade,  flag  and  curb  the 
following  streets  in  the  city  of  Newark,  N.  J. : 
.Vorth  11th  St.,  froiTi  Bloomfield  Ave.  to  a 
point  about  150  ft.  south  of  Abington  .^ve. : 
X.  12th  St.,  from  Bloomfield  Ave.  to  a  point 
.ilidut  150  ft.  south  of  Abington  Ave.;  N.  13th 
St.,  from  Abington  Ave.  to  a  point  about  135 
ft.  south  of  Abington  Ave. :  Abington  Ave., 
from  the  Bloomfield  town  line  to  North 
Tenth  St.;  Beardslcy  .'Vve.,  from  N.  r2th  St. 
to  Bloomfield  Ave. ;  south  side  of  Bloomfield 
.\ve..   from  N.    13th    St.   to   North   Tenth   St. 

1  flagging  only).  Bids  will  be  compared  on  a 
basis  of  the  engineer's  estimate  of  quantities. 
wdiich  is  as  follows:  5,050  lin.  ft.  5x20  in. 
bluestone  curbing,  medium  axed ;  14  sets  5x20 
in.  bluestone  corners,  medium  axed,  6  ft. 
radius;  272  lin.  ft.  concrete  curb  and  gutter; 
UUiOO  sq.  ft.  concrete  sidewalk,  4  ft.  wide; 
4.520  sq.  ft.  concrete  sidewalk,  5  ft.  wide ;  575 
cu.  yds.  excavation  (embankment  not  to  be 
paid  for).  The  work  will  be  commenced 
within  ten  days  after  execution  of  contract, 
and  must  be  completed  within  30  working  days. 
The  amount  of  bond  for  the  fulfillment  of  the 
contract  will  be  the  sum  of  $3,500.  General 
instructions  to  bidders,  blank  forms  of  pro- 
posals. plan.s,,  specifications,  and  all  necessary 
information  mav  be  obtained  at  the  office  of 
W.  C.  Van  Duvne.  Engineer,  -52  Grove  St.. 
r-ilonnifield.    N.   j. 

New  York. 

4"Bids  will  be  received  until  3  p.  m.,  April 
1,  by  Board  of  Contract  and  Supply,  Isidore 
Wachsman,  Secy..  Albany.  N.  Y.,  for  furnish- 
ing and  delivering  road  oil  for  the  Bureau  of 
Parks  and  for  furnishing  and  delivering  ar- 
senate of  lead  for  the  Bureau  of  Parks. 

®The  Village  Trustees  of  Sag  Harbor,  N. 
Y.,  have  awarded  the  contract  to  lay  a  mile 
stretch  of  Peekskill  gravel  on  the  corporation 


street  connecting  the  East  Hampton  and 
North  Haven  State  roads,  to  Dunbar  &  Co. 
of  New  Y'ork  City  for  approximately  $4,000. 

The  Common  Council  of  Lockport,  N.  Y.. 
has  passed  a  resolution  calling  for  the  im- 
provement of  Market  St..  from  Union  St.  to 
Lake  Ave. ;  also  the  improvement  of  the  latter 
street  from  Market  to  the  Old  Niagara  Road, 
to  connect  with  the  improved  road  running 
to  Wright's   Corners. 

The  Oswego  County  Board  of  Supervisors. 
Oswego,  N.  Y.,  will  advertise  during  the  first 
week  in  April  for  bids  for  the  construction  of 
the  proposed  new  highways  in  the  eastern 
end  of  the  county,  involving  the  expenditure 
of  approximately  $136,500.  The  cost  of  the 
first,  known  as  the  Pulaski-Williamstown  road, 
the  distance  of  which  is  nearly  7  miles,  is 
placed  at  $70,190.  The  cost  of  the  second, 
known  as  the  Volney-Palermo  road,  the  length 
of  which  will  be  -5.22  miles,  is  estimated  at 
$66400.  W.  W.  Rounds  is  Chairman  of  the 
Hi.ghway   Committee,   Board   of   Supervisors. 

The  citizens  of  Canastota,  N.  Y.,  J.  S.  Rob- 
ertson, Village  Attorney,  voted  against  the 
issuance  of  bonds  for  the  proposed  pavin.g 
work. 

North  Carolina. 

^Bids  will  be  received  until  2  p.  m..  .\pril 
1.  by  Murphy  Township  Highway  Commis- 
sion, Murphy,  N.  C,  for  constructmg  the  Val- 
ley River  road  a  distance  of  7%  miles,  and 
Notla  road  a  distance  of  4  7-10  miles.  Work 
will  consist  of  approximatel.v  67,000  cu.  yds. 
grading,  1,600  lin.  ft.  vitrified  pipe,  (iOO  cu. 
yds.  masonry.  Marble  township  will  let 
four  miles  at  same  time.  Grading  and  plan 
mostly  team  work,  and  rest  sidehill.  Plans, 
profiles  and  specifications  are  on  file  at  the 
office  of  G.  W.  Scott,  Engineer,  Court  House 
Bldg. 

North  Dakota. 

^Bids  will  be  received  until  8  p.  m.,  April 
8,  by  E.  R.  Orchard,  City  Auditor,  Fargo,  N. 
Dak,,  for  the  construction  of  approximately 
40,000  sq.  yds.  of  paving.  Bids  will  be  con- 
sidered on  creosotcd  blocks,  vitrified  brick. 
Iiitulithic,  blome  concrete,  bituminous  con- 
crete, cement  concrete,  sheet  asphalt,  dollar- 
way  or  \\'estrumite.  Bids  for  this  work  re- 
ceived March  11  have  been  rejected.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

4*Bids  will  be  received  until  7  p.  m.,  .\pril 
1,  liy  City  Council,  Wahpeton,  N.  Dak.,  for 
the  construction  of  various  kinds  of  side- 
walks, curbs,  gutters  and  crossing.  Clark  M. 
Olson   is  City  Auditor. 

Following  bids  were  received  by  E.  R. 
Orchard,  City  Recorder  of  Fargo,  N.  Dak.. 
on  March  11  for  the  construction  of  pavement 
in  the  Fourth  and  Fifth  Wards,  for  which 
plans  and  specifications  were  prepared  by  City 
Engineer  F.  L.  Anders:  (1)  standing  for  bid 
of  S.  Birch  &  Sons,  (2)  James  Kennedv,  (3) 
O.  C.  Chapin,  (4)  Central  Westrumite  Co.. 
(5)  R.  S.  Blome,  (6)  Kettle  River  Co.,  (7) 
Warren  Bros.,  (8)  P.  McDcnnel.  (!))  M 
Ford.  (10)  General  Construction  Co..  (Ill 
Kaw  Paving  Co. :  ' 

FOTIRTH    WARD. 

(1)       (2)      (3)       W 

Cement  concrete,  61,298  sq.  yds .51.30  $1.40   

Bituminous  concrete,  49.255  sq.  yds l.;jt|     1.64   $2.10  $1.40 

Sheet  asphalt,   49,255  sq.  yds 1.99     1.75   ..  2.20    2.00 

Bitulithic,    49,255    sq.    yds 2.1C     1.85    ..  $2.23   

Bricli.    49,255    sq.    yds l'.32     i'..-)0  .  ,  2.50    2.33 

Creosoted   block.    49,255    sq.    .yds 2.52     2.55   .f2.6S   

Dolorway.    49.255   sq.   yds $1.27   

Westrumite.    49.255    sq.    yds :..   $1.89   

HloTiie  granitoid,  61,298  sq.  yds $2.20   

FIFTH   WARD. 

(1)      (2)      i::i      Ml       (5)     (S)      (7)       (S)     (9) 

Cement  concrete.  20,175  sq.  yds $1.:30  $1.40 

Bituminous  concrete,  15,598  sq.  vd.s 1..19     1.64 

Sheet  asphalt.   15,598  sq.   yds 1.99     1.75 

Bitulithic.  15,59.;  sq.  yds 2.16     1.85 $2.23 

Brick.  15,598  sq.  yds 2.32     2.50 

Creosoted  block,  15,59.'!  sq.   yds...  2.5;     2.55   $2  «« 

Oolarway,  1.5,  598  sq.  yds $1.27 

Westrumite,   15,598  sa.   yds $1.89   

Blome  granitoid.  20,175  sq.  yds $2.20   


0« 
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pavement  on   Atwood   St.     E.  C '(n-i,. 
Clerk. 

^Bids  will  be  received  until  ij^: 
30,  by  Director  of  Public  Service,  .^ 
O.,  for  grading  and  macadamizir'tliji 
way,  constructing  concrete  curbs 
laying  cross  walks  and  constructii 
drains,  culverts  and  retaining  wal 
ley  Ave.  W.  J.  Voller  is  Clerk  of 
ment  of  Public  Service.  Henry  J 
i'raction  Bldg.,  Cincinnati,  O., 
gineer. 

®John   Ruebel   Construction   Co 
ginia  .'^ve.,   Cincinnati,   O.,   has  be 
the  contract  for  the  improvementif  j 
lowing  county  work,   under   Spcci 
298,  bids   opened   March   15   by  th 
County    Commissioners,   Cincinnat 
provement   of   Round   Bottom   roa 
the   Norfolk   and   Western   Railwalni 
Clermont  Countv  line,  in  AndersorTi 
The    contract    price    is   $8,189.     A. 
hardt  is  Clerk.  f;  1 

®Urban  &  Clementy  of  Massiilo  O.fl 
been  awarded  the  contract  by  the  5,ii-  c 
ty   Connnissioners,  J.  H.   McConnt  / 
Canton,  O.,  for  the  construction  ol.l 
of  brick  pavement  at  $23,870.    The,. 
be  done  on  the  Massillon-Millersbi; 
Tuscarawas  Township  and  will  im.di 
cu.  yds.  of  excavation,  10,344  sq.  y.,  f, 
pavement,   including   filler   and   san  ■ 
10,344    sq.   yds.   of   4-in.    concrete    i 
12,132  lin.  ft.  of  14-in.  standard  cur> 
laid;    12,1.32    lin.    ft.    of   4-in.   by   lin 
curb    set ;    34    lin.    ft.    of    standar  c 
marginal  curb  laid ;  4,000  lin.  ft.  o).-i 
drain  tile,  etc.     Bids  were   opened  la 

®C.   J.   Chinnock  of  Warren,  Oh; 
awarded   the   contract    by    Mahoni 
Commissioners,  Youngstown,   O.,  f  ■ 
provement   of   the   Beaver   road   fr 
worth   to  New  Buffalo  at  $13,887. 

®The  Board  of  Control  of  Tolei, 
awarded  contracts  for  the  improveim- 
streets  out  of  the   13  streets  to  beni 
this  spring,  as  follows :     Michigan  .'x 
ison   to  Jefferson,   sheet   asphalt,  (.', 
.\nderson,    Grand    Rapids,     Midi. 
CoUingswood,  Central  to  Cherry,  shi, 
Carpenter  &  .\nderson,  $11,321;  Cera 
Lagrange   to   Hartman.   vitrified  bri;. 
Grzybowski,  $4,239;   Nesslc  St.,  Pav 
Michigan  Central   railroad,  asphalt  do 
phalt    Paving    Block    Co.,   $15,983;  .'r 
Oak    to    Utah,    vitrified    brick,    P.W 
$4,405 ;   Grand  Ave.,  Monroe  to  Forr 
asphalt.  Carpenter  &  Anderson,  $7.1  , 
Ave..  Oakwood  to  Green,  sheet  asplit, 
Streicher,  $11,988;   Hth  St..  Illinois: 
dale,  vitrified  brick,  P.  Walters,  $2,7  ; 
St.,    Indiana   to     Vance,     Metropolili 
Henry    Sheehand    &    Son,   $6,894;    y< 
Dorr  to  Nebraska.  Metropolitan  bio. 
Sheehand    &    Son.    $17,.508 ;     Dclaw- 
.\uburn  to  Albion,  vitrified  block,  Pe> 
$14,228;    artkl'-Utah   St.,  "First   to  G;i 
vitrified  brick,   P.   Walters,  $7,175. 

The    citizens    of    Jefferson,    0.,  h? 


(5)     (6)      (7>       (8)     (9) 


$2.10  $1.40 
2.20    2.00 

2.54     £33 


Ohio. 

•J«Bids  will  be  received  until  noon,  March 
30,  by  the  Director  of  Service,  Galion,  O.,  for 
the  construction  of  approximately  10,.381  sq. 
yds.    of    brick,   asphalt   block,    or   wood   block- 


to  bond  the  cit\-  in  the  sum  of  $17,0i ' 
its  share  of  the  paving  which  will  be 
summer.     Tar-concrete  will  be  used, 
tract   for   the   paving  will   be   let  abr 
15.     R.   F.   Hewitt  is  Village  Engine' 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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icil  Committee  ou  Judiciary,  city 
;,  0.,  voted  to  recominend  the 
■he  ordinance  authorizing  a  vote 
n  the  issue  of  $900,000  bonds  for 
u  of  Cedar,  Carnegie,  Cliestnut 
Aves. 

-  been  prepared  by  Bert  C.  Smith, 
,r  of  Warren,   O.,  for  the  laying 

yds.  of  briclv,  wood  or  asphalt 
nient,  to  cost  approximately 
!i'  date  for  letting  of  contract  has 
idcd  upon.  C.  L.  Creig,  Director, 
.if  tlic  work. 

Oregon. 

rren   Construction    Co.    has    been 

contract  by  the  city  of  Portland, 

hard-surfacing  of  Alameda  Park 

,:,  .iic  pavement   at  $1..50   per   square 

i)  park  contains  1-0  acres  of  land. 

Pennsylvania. 
||vill  be  received  until  7:30  p.  m., 
j-y  Borough  Council,  Freeport,  Pa,, 
jirovement  of  Third  St.,  from  Mar- 
|;h  Sts.,  and  Mulberry  alley,  from 
Sixth  St.  The  work  will  include 
|:ely  700  cu.  yds.  of  grading;  2,000 
(curbing;  2,800  sq.  yds.  of  vitrified 
:k.  A  check  for  $-500  payable  to 
likadden.  Borough  Clerk,  must  be 
hach  bid.    G.  B.  Findley  is  Borough 

'!.;ton  Township  Commissioners, 
County,   Pa.,   are   preparing    for 

Slt)4,000,  to  be  used  for  road  im- 
A  special  election  will  be  held 
^  to  consider  a  measure  to  bor- 

!;cy.     Norristown    is   the    county 

-hcny  County  Conunissioners. 
'.:..  have  passed  a  resolution  sub- 

illowing  list  of  roads  it  is  pro- 
••ne  to  the  Grand  Jury,  which  is 

M  authorize  the   expenditure   of 

necessary    to    carry    through    the 

.if  about  30  miles  of  road  at  an 

't  of  $100,000:    Guys  Run  exten- 

-  and  Indiana  Townships;  Clin- 
iikfort  road,  Finley  Township; 
.id.   N'erona   Borough ;    Brighton 

:i  Township;  Glass  Run  extension, 
'uh;     Tarentum    and     Culmervillc 
■cl   West   Deer   Townships;    Kit- 
(Etna     revised),     Shaler     and 
1  ships;  Oakwood  road,  Chartiers 
.  '.liiott  and  Crafton  roads,  Chartiers 
'  ■':issport  and  Elizabeth  extension, 
rough ;      Center     Road,      Eliza- 
igh,     Ingomar      and      Perrysville 
r  iikiin   and    McCandless    Townships; 
l(  and  Russelton  road.  East  and  West 
r.nships;   Carson   St.  extension,   Mif- 
1^  ship  and  Lower  St.  Clair  Borough. 
]partment  of  Public  Works  of  Phil- 
si  Pa.,  intends  to  repave  all  streets  in 
>and  around  hospitals  in  the  city,  as 
kveral  of  the  prominent  stfeets,  with 
'  .'ks. 

South  Carolina. 

1    Council    of    Fort    MiU,    S.    C, 

^ied  the  contract  to  A.  E.  Legare,  en- 
d  contractor  of  Columbia,  S.  C,  for 
Iain  St.  A  bituminous  macadam 
will  be  laid,  also  concrete  curbs  and 
•    There  are  about  3,000  sq.  yds.  of 

■n  has  begun  in  Greenville,  S.  C,  for 
150,000  bond  issue  for  street  paving, 
ion  to  that  effect  having  been  pre- 
■  introduction  in  the  City  Council. 
County,  S.  C.  has  sold  bonds  amount 
-to  for  road  work.  E.  W.  Waglon, 
1,  is  Engineer.  W'ade  Stockhouse, 
official  in  charge. 

Tennessee. 

.  Wofford.  Brownlow   Vines   and    P. 

vho  were  recently  awarded  the  con- 
the  building  of  Washington  Coun- 
of  the   Memphis-to-Bristol   highway 

0,  commenced  work  March  15  with 
men.    One   squad   of   men   has  been 

'U  the  section  between   Johnson   City 

I"  Springs,  one  between  Johnson  City 


and   Joiiesbor.i   ..u..    the    ll, 
boro   and    Limesi.ji.^.-. 

Texas. 

•^Bid.^   will  tie  received   ■; 
-•..yy  _^-    G.    Krueger, 


ciwccn   Jonc&- 


nl  -'  p.  ni.,  .\pril 

„■„  •   T  -. ^".    C'uuiy    Judge,    Belle- 

\"ie,     lexas,    lor   the    oniMructiou    of    public 
roads  within  and   |-,,r  Road  District  Xo.  1. 

•i-liids  will  l,u  rcccivc<I  unii!   lo    i 
l->.    by    J.    P.    i'ool,    C. 
Texiis.    tor   the 
in   Road   District 


in.,  April 
■umy  Judge,  Victoria, 
'>iisirucii..u  ..r  gravel  roads 
•\'"  2.  Thiiis  and  specitica- 
tions  tor  the  work  are  on  u\v  uith  the  Coun- 
ty   t-ngineer,    \  icloria,    l\x,(s. 

4*Bids  v.ill  lie  received  until  11  a.  in..  March 
■M.  by  County  Commissioners'  Court,'  Dallas, 
iexas,  for  furnishing  the  coun;\  with  approx- 
imately 2.J,(H"t  cu.  yds.  of  crushed  limestone 
to  be  u.<ed  in  ilie  construction  of  the  cardinal 
and  intermediate  roads.  C.  L.  Fearn  is  Coun- 
ty .Auditor. 

^Bids  will  be  received  until  U  a.  m„ 
March  30,  by  Commissioners'  Court,  Dallas,' 
Texas,  for  the  construction  of  the  Seago- 
ville  and  Molloy  bridge  road,  beginning  at  the 
Molloy  bridge  and  extending  in  an  easterly 
and  westerly  direction;  the  llutchins  bridge 
and  Rylie  road  from  llutchins  bridge  in  an 
easterly  and  westerly  direction;  the  Wilnicr 
bridge  road,  liegiiining  at  the  Wilnier  bridge 
and  extending  in.  an  easterly  and  westerly  di- 
rection.    G.  L.   Fearn  is  County  Auditor. 

•t*Bifls  will  be  received  untile  p.  m.,  April 
2.  by  C.  G.  Krueger,  County  Judge,  Bellville, 
Texas,  for  the  construction  of  public  roads 
\yithin  and  for  Road  District  Xo.  1  of  Aus- 
tin County,  Texas,  in  accordance  with  plans 
and  specifications  on  file  with  A.  Ludwig. 
Scaly,   Texas. 

The  City  Counci  of  Denison,  Tex.,  has 
employed  Julian  C.  Feild,  l(i.'-.-(l-7-8  Feild 
Bldg.,  Denison,  to  prepare  plans,  specifica- 
tions, etc.,  for  the  construction  of  from  ■  five 
to  six  blocks  of  pavement.  The  estimated 
cost  is  $3.5,2.j0.  Brick  and  macadam  will  be 
used. 

Bids  are  being  received  by  the  Bexar  Coun- 
ty Auditor,  San  Antonio,  Tex.,  for  the  grad- 
ing of  the  Culebra  road  from  the  11%-mile 
point  to  the  l!J-niile  post,  and  for  grading  the 
P.rown-Hoffman  road  from  the  Culebra  road 
north   for  about  %   of  a  mile. 

The  City  Coiuicil  of  Taylor.  Tex.,  post- 
poned the  election  which  was  to  have  been 
held  March  19  for  paving  the  main  streets, 
until  after  April  2. 

The  property  taxpayers  of  Justice  Precinct 
Xo,  1  held  a  meeting  March  23  at  the  court 
house  in  Greenville.  Tex.,  for  the  purpose  of 
determining  whether  an  election  will  be  or- 
dered to  issue  the  sum  of  $100,000  in  bonds 
to   macadamize  80   miles   of  public   roads. 

Plans  have  partially  been  prepared  by  Act- 
ing City  Engineer  W.  Irving  Blan  of  Terrell, 
Tex.,  for  the  following  improvements :  Pav- 
ing, estimated  to  cost  $45.000 ;  4  to  8  miles  of 
sidewalks,  waterworks,  estimated  at  $25,000 ; 
sewerage,   estimated  at  $20.00fi. 

Virginia. 

The  Supervisors  of  Augusta  County, 
Staunton,  Va.,  on  a  petition  of  300  taxpayers, 
decided  to  petition  the  Circuit  Court  to  order 
an  election  on  a  bond  issue  of  $l,000,nOO  for 
good  roads.  The  election  would  be  held  about 
April    30. 

Washintgon. 

•J«Bids  will  be  received  until  April  3.  by 
City  Engineer,  Olympia,  Wash.,  for  the  pav- 
ing of  Main  St.  with  brick  or  other  material. 
-^•Bids  will  be  received  until  2  p.  m..  April 
2.  by  County  Auditor,  Cowlitz.  Wash.,  for 
the  construction  of  concrete  culverts  and  con- 
crete road  10  ft.  wide  on  the  Cowlitz  and 
Olympia  road. 

4»Bids  will  be  received  until  1  p.  m.,  April 
2.  by  J.  M.  Shields.  County  .Vuditor.  Olympia. 
\\'ash..  for  the  construction  of  a  portion  of 
Asphind  road,  in  Section  9.  Township  34,  N. 
R.  4  east,  for  the  construction  of  Cedar  Road 
and  for  hardsurfacing  portion  of  State  Aid 
road  Xo.  82.  known  as  Fidalgo  Bay  State 
.\id  road.  Rock  may  be  purchased  of  the 
County  of   Skagit. 


*rhe  City  Commissioners  of  Spokane. 
Wash.,  have  awarded  the  contract  for  the 
paving  of  Seventh  Ave.,  Howard  to  Bernard 
St.,  with  bitu-mass,  to  the  Spokane  Bitu- 
Mass  Co.,  for  $7,870. 

The  Whatcom  County  Commissioners,  Bel- 
lingham.  Wash.,  are  asking  for  bids  on  the 
permanent  improvement  of  three  roads,  which 
insures  the  expenditure  of  about  $50,000  of 
state  road  funds.  The  work  will  include  ap- 
proximately 3'rti  miles  of  paving  to  be  distri- 
buted over  the  Xortheast  Diagonal,  the 
Xorthwest  Diagonal  and  the  Sumas  roads. 
Charles  .\.  Lindbery  is  County  Engineer.  W. 
G.  Roberts,  Olympia,  is  State  Highway  Com- 
missioner. 

West  Virginia. 

•{•Bids  w  ill  be  received  until  1 :30  p.  m., 
.April  1-j,  by  Board  of  City  Conmiissioners, 
Huntington,  W.  \'a,,  for  the  paving  of  a  num- 
ber of  alleys  and  portions  of  Seventh  Ave. 
with  vitrified  paving  brick.  John  Coon  is 
Commissioner  of  Streets  and  Wharves  and 
.\.   B.   Maupin  is   City   Engineer. 

The  County  Court  at  Fairmont,  W.  \'a.,  will 
let  contracts  within  two  months  for  the  con- 
struction of  25  miles  of  brick  pavement  in 
Maniiinglon  District,  Mannington,  W.  Va.  .\ 
ground  stone  foundation,  cement  curb  and 
sandstone  and  shale  filler  will  be  used.  The 
work  will  cost  approximately  $250,000. 
Wisconsin. 

®The  Board  of  Public  Works  of  Two  Riv- 
ers, Wis.,  has  awarded  the  contract  to  the 
Schuette  Cement  Construction  Co.,  of  Mani- 
towoc, Wis.,  for  the  construction  of  10,001) 
sq.  yds.  of  tar  macadam,  11.000  yds.  of  maca- 
dam, ll,(iOO  lin.  ft.  of  cement  curb,  15,500  lin. 
ft.  of  cement  gutter,  at  $26,399.  Bids  were 
opened  March  15. 

The  Board  of  Public  Works  of  Superior. 
Wis.,  p.  J.  Arris,  President,  will  let  con- 
tracts in  about  one  and  one-half  months  for 
the  construction  of  VAi  miles  of  macadam 
pavement.  E.  B.  Banks,  Superior,  is  Engi- 
neer. 

The  White  Construction  Co.,  of  Milwau- 
kee, W'is,  submitted  the  lowest  bid  to  the 
City  Council  of  Green  Bay,  Wis.,  for  the  lay- 
ing of  asphalt  and  macadam.  The  McGrath 
Construction  Co.,  of  Green  Bay,  was  low  on 
the  laying  of  asphaltic  macadam  on  Crooks 
and  Oakland  Sts.,  also  on  concrete  on  Oak- 
land, Crooks,  Shawano  and  East  W'alnut.  W. 
W.  Reed  is  City  Engineer. 
Canada. 

•{•Bids  will  be  received  until  0  p.  m,,  April 
8,  by  J.  McTeigue.  City  Clerk,  Port  Arthur, 
Ont.,  for  paving  the  following  streets :  Pearl 
street  from  Water  to  Court,  curb  and  gutter, 
1,836  lin.  ft. ;  pavement  in  sq.  yds.,  4,360.  Bay 
street  from  Cumberland  to  Algonia,  curb  and 
gutter,  2,930  lin.  ft.;  pavement  in  sq.  yds., 
4,784 ;  track  laying,  3,250  sq.  yards.  .4lgoma 
street  from  Bay  to  Queen,  curb  and  gutter.  ^ 
4,000  lin.  ft. ;  pavement  in  sq.  yards,  5,785 ; 
track  laying.  4,340.  Totals,  curb  and  gutter. 
8,760 ;  pavement  in  sq.  yds.,  14,929 :  track  lay- 
ing, 7,590  sq.  yards.  Tenders  will  be  received 
for  sheet  asphalt,  asphalt  block  and  bitulithic. 
Further  instructions  as  to  specifications  and 
forms  of  tender  may  be  obtained  from  L.  M. 
Jones.  City  Engineer,  Port  Arthur.  A  marked 
check  for  ten  per  cent  of  the  estimated  amount 
of  contract   must  accompany   each   tender. 

•J>Bids  will  be  received  until  noon,  .'\pril 
2.  by  Robert  Cooper,  County  Clerk,  Welland. 
Ont.,  for  furnishing  for  the  construction  of 
roads  under  the  County  Good  Roads  System, 
crushed  stone,  per  ton,  and  rubble  stone,  per 
cord,  f.  o.  -b.  cars  quarry,  and  delivered  in  car 
lots  at  different  points  of  the  County  of  Wel- 
land. 

•I-Bids  will  be  received  until  noon,  .\pril  2. 
by  Robert  Cooper,  County  Clerk,  'VVelland. 
Ont..  for  the  following  machinery  for  the  use 
of  the  Corporation  of  the  County  of  Welland. 
for  use  on  county  roads,  as  follows :  2  steam 
road  rollers,  of  about  10  tons  weight  each ; 
2  portable  rock  crushers,  having  a  capacity  of 
about  10  tons  per  hour ;  2  portable  bins  for 
storage  of  stone,  having  about  25  tons  ca- 
pacity ;   2  revolving  screens   and   2  chain  ele- 


I 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


lators.  Ruller.s  and  crusbtrb  .irc-  tn  be  lull\ 
«?quipped  with  all  minor  implements  and  at- 
tachments ;  2  large  road  graders  :  2  sprinkling 
wagons ;  1  traction  engine  of  18  h.  p.,  adapt- 
n-d  to  hauling  of  wagon  trains  ;  "J  pick  plows ; 
1'   wheeled    scrapers. 

®C.  H.  Boyles,  Jackson  Ave..  Spokane, 
Wash.,  has  been  awarded  the  contract  for 
$1,OW,000  worth  of  road  work  in  comiection 
with  the  Canadian  Pacific  Railway  near  Ed- 
imonton,  Alta.  The  road  will  be  IS  miles  long; 
i^tveral  bridges  and  oil  tanks  are  included  in 
.the  work. 

An  act  has  been  intmiluced  in  the  Manitoba 
Legislature  which  asks  for  a  grant  of  $2U0,00U 
from  tlie  government  for  good  roads.  Any 
municipality  wishing  to  avail  itself  of  the 
provisions  of  the  act  shall  make  application 
to  the  Hi.ghway  Commissioner,  who  shall 
draw    up   a    scheme     of     improvement,    which 


nnust  be  linally  aJUiroVcd  by  the  Council  of 
the  municipality.  The  Council  shall  then 
have  authority  to  pass  by-laws  for  the  sale 
of  debentures,  but  it  was  agreed  between  the 
delegation  and  the  Premier  that  a  clause  wdll 
be  added  to  the  act  making  it  necessary  to 
submit  these  by-laws  to  the  electors.  All  by- 
laws passed  and  debentures  issued  under  the 
authority  of  this  act  must  be  approved  by  the 
Municipal  Commissioner.  The  government 
has  power  to  guarantee  the  payment  of  the 
debentures,  or  to  invest  its  funds  in  the  pur- 
chase of  debentures.  The  act  will  provide 
that  all  works  done  under  the  act  are  to  be  let 
by  contract  by  the  Municipal  Council  after  liue 
advertisement,  to  the  lowest  responsible  tender- 
er. The  Council  of  any  municipality  may  form 
areas  not  in  any  case  larger  than  one  town- 
ship, which  shall  be  known  as  good  roads  dis- 
iricts  unless  a  majority  of  the  owners  of   the 


liroperly  alTectcd  tile  an  objectl 
Council  shall  have  power  to  makeM 
ments  in  such  districts,  and  to  deterf 
percentage  of  the  cost  shall  be  boif 
property  immediately  benefited,  and  1 
centage  by  the  municipality  at  large! 
ures  which  are  issued  to  cover  exl 
in  good  roads  districts,  are  not  tl 
chased  by  the  province.  Hesidesl 
to  this  act  practically  as  drafl 
mier  Roblin  announced  the  intentil 
government  to  increase  the  good  rol 
ance  from  $100,000,  the  ahiwuht  paid! 
to  from  $lo(>,000  tw  $200,000  this 
promised  to  introduce  legislation  to  | 
before  the  close  of  the  session. 

The     Welland     County     Councilj 
Out.,    has    passed   a   by-law    for  thel 
nf  debentures   for  $100,'000  to  coitttl 
construction  of  good  rOads. 


BRIDGES  —  STEEL     AND      CONCREl} 


California. 

•{♦Bids  will  be  received  until  April  lb  li\ 
Board  of  Santa  Cruz  Countv  Supervisors. 
Santa  Cruz,  Calif.,  for  the  erection  of  a  lUO- 
ft.  steel  truss  bridge  over  Soquel  Creek,  in 
Santa  Cruz  County.  Plans  call  for  concrete 
cylinder  piers  on  pile  foundation  and  63-ft. 
steel  viaduct  approach.  The  cost  of  the  work 
is  estimated  at  $o,000.  Plans  and  specifica- 
tions tnay  be  had  of  A.  M.  Baldwin.  Santa 
Cruz..  Calif.,  County  Surveyor. 

It  has  been  announced  that  the  Northern 
Electric  Ry.  Co.,  A.  D.  Schindler,  General 
Manager,  San  Francisco,  will  commence  work 
immediately  on  the  construction  of  the  joint 
liridge  at  Meridian,   Calif. 

The  Oakland  it  Antioch  Ry.  Co.  has  peti- 
tioned the  City  Council  of  Oakland,  Calif., 
for  permission  to  construct  and  maintain  a 
bridge  across  of)th  St.,  east  of  College  Ave., 
alorg  the  line  of  its  ri.ght  of  way.  The  mat- 
ter was  referred  to  W.  J  Baccus.  Commis- 
sioner  of   Streets. 

Colorado. 

^Bids  will  lie  received  until  2  p.  m.,  March 
■lO,  by  Board  of  Morgan  County  Commission- 
ers, John  A.  Murray,  Fort  Morgan.  Colo.. 
Clerk,  for  the  construction  of  a  bridge  across 
Beaver  Creek,  1%  miles  west  of  the  town  of 
Hillrose,  on  state  highway.  30-ft.  span,  re- 
inforced concrete,  steel  I  beams.  Specifica- 
tions on  file  in  office  of   Countv  S 


struction  of  a  new  bridge  over  the  Rock  Crcok 
,it    Calvert   -St.,   Washington,   D.    C- 

Florida. 

•J*Bids  will  be  recened  until  II  a.  in.,  .\pril 
'■K  by  Commissioners  of  .St.  Lucie  County, 
Fort  Pierce,  Fla.,  for  the  construction  of  700 
lin.   ft.  of  trestle  bridges. 

Idaho. 

©Commissioners  of  Bonner  County,  Sand- 
point,  Idalio,  have  awarded  the  contract  for 
the  construction  of  a  steel  bridge  over  the 
right  of  way  of  the  Spokane  International 
Ry.  to  the  Hennepin  Bridge  Co.,  Minneapolis, 
Minn.,   for  $2,000. 

Illinois. 

•I-Bids  will  be  received  at  the  Countv 
Clerk's  office,  Ottawa,  III,  up  to  2  p.  ni.,  April 
•'!.  for  the  construction  of  one  reinforced  con- 
crete bridge  in  Grand  Rapids  Township,  La 
Salle  County.  Robert  Poundstone.  Town 
Clerk,  Grand  Ridge,  111.  Hibbs  Bridge— Span. 
3(5  ft.:  roadway,  18  ft.;  distance  from  finished 
roadway  to  bottom  of  footings,  10  ft. ;  length 
nf  wings.  12  and  10  ft.;  estimated  amount  of 
concrete  in  structure,  80  cu.  yds.;  reinforcing 
steel,  14,371  lbs. ;  all  material  will  have  to  be 
shipped  in  ;  nearest  railroad  station,  Grand 
Ridge,  on  the  C.  B.  &  Q.  R.  R.,  2  miles ;  gen- 
eral condition  of  roads,  good ;  average  load, 
about  4.000  lbs.    Existing  structure  is  a  26-ft.. 


Fort  Morgan,  Colo.    Certified  check   for  $250      "^"""^    truss    on    stone    abutments,    same    to   be 
must  accompanv  each  bid.  '''^'V")'^;  ■    Average  flow  of  stream,  6  ms.  deep 

and  6  ft.  wide.  Excavation  will  be  full  depth 
of  abutments,  in  a  black  loam  to  a  gravelly 
clay.  Work  to  be  completed  on  or  before 
Aug.  1,  1912.  More  detailed  information  may 
lie  had  by  an  examination  of  the  plans  anil 
specifications  prepared  by  the  Illinois  High- 
way Commission,  which  mav  be  seen  at  the 
Town  Clerk's  office  or  may  be  obtained  upon 
application  in  writing,  from  the  Illinois  High- 
way  Commission,   Springfield,    III. 

^•Bids  will  be  received  in  the  Council  Room, 
at  Pecatonica.  III.,  until  3  p.  m.,  April  5.  for 
the  construction  of  one  reinforced  concrete 
viaduct  in  Pecatonica  Township.  Winnebago 
Coitnty.  Jas.  S.  Tarbert.  Town  Clerk,  Peca- 
tonica. III.  Pecatonica  Bridge — Four  spans, 
each  .")5  ft.  in  the  clear;  roadway,  18  ft.;  dis- 
tance   from    finished    roadway    to    bottom    of 

,,    _^ _   footings.  311.4   ft.;  wings.   It;   ft.  long,  running 

$135,000   available   it   is   believed   that   a   right      I'arallel  with  the  roadway.  Embankment  slopes 


accompany 
Two  new  bills  were  introduced  at  a  recent 
meeting  of  the  Board  of  Supervisors.  Den- 
ver. Colo.,  as  substitutes  for  all  bills  pending 
relating  to  the  extension  of  Broadway  and 
the  construction  of  the  West  Colfax  Ave.  via- 
duct. One  of  the  new  bills  provides  for  the 
appropriation  of  $65,000  from  the  permanent 
improvement  fund  to  buy  property  condemned 
for  the  Broadway  extension  not  under  con- 
troversy. The  other  appropriates  $60,000 
from  the  same  fund  to  acquire  right  of  way 
for  the  West  Colfax  .■\vc.  viaduct  from 
Boulevard  F  to  about  First  St.,  and  from 
'that  point  as  far  towards  Osage  St.,  the  other 
terminal,  as  possible.  It  has  been  announced 
that  State  Treasurer  Roady  Kenehan  was 
willing  to  turn  over  the  $75,000  appropriated 
by  the  Legislature  for  the  viaduct  as  soon 
as   the   city's   appropriation    was   made.     With 


)f  way  extending  a  distance  beyond  First  St, 
can  be  obtained.  The  viaduct  bill  may  also 
provide  for  an  approach  to  the  viaduct  from 
Larimer   St. 

Commissioners  of  Logan  County.  Sterling, 
Colo.,  recentlv  visited  Procter  for  the  purpose 
of  investigating  the  feasibility  of  erecting  a 
bridge  over  the  Platte  River  at  that  place. 

District  of  Columbia. 

A    movement    is    on    foot    toward    the    con 


It  each  abutment  to  be  paved  with  stone  from 
the  present  abutments  and  piers.  Estimated 
amount  of  concrete  in  the  entire  viaduct, 
703.3  cu.  yds. ;  reinforcing  steel,  92,280  lbs. ;' 
steel  in  expansion  plates  and  rockers,  5,878 
lbs.  .\ll  material  will  have  to  be  shipped  in. 
Local  .grave!  1%  miles  from  the  bridge,  for 
5U  cents  per  load.  Not  familiar  with  its  qual- 
ity. The  bridge  is  located  %-mile  north  of 
Pecatonica;  railroad  service  is  the  C.  &  X. 
W.   and   electric   line.     The   existing  structure 


is  made  up  of  three  7lV4-ft.  steel  ai| 
on    stone    abutments    and    piers.     Cl 
to  provide  temporary  bridge,  removJ 
bridge  and  do  all  back  filling  and  nl 
approach    fills    to    the    new    bridge, 
flow  of  stream,  ti   ft.   deep  and  150 
Foundation    soft;    piling     will     pro 
necessary.     All    proposals    must   be 
nied  by  a  certified  check  for  the  sum] 
Periodical    payments    will    be    made 
work,  to  the  amount  of  one-half  the 
value   of    work   completed   during  th 
Work  to  be  completed   on   or  befon 
1912.     More  detailed  information  ma 
by  an  examination  of  the  plans  and 
tions  prepared  by  the  Illinois  Highw 
mission,    which    may    be    seen     at    tl 
Clerk's   office   or   may  be   obtained  i 
plication   in   writing,   from   the  Illino 
way  Commission,   Springfield,  111. 

•|«Bids  will  be  received  by  L.  E. 
Commissioner  of  Public  Works,  Chiq 
iintil  11a.  m.,  April  3,  for  furnishing 
livering  labor,  materials,  tools,  etc.,  r' 
for  the  reconstruction  of  old  pile  pr 
and  construction  of  new  pile  protec: 
Rush  St.,  Madison  St.,  Adams  St.  ; 
St.  bridges.  Cash  or  certified  check 
must  accompany  proposal. 

®The  Board  of  Fulton  County  Supi 
Lewistown,  111,,  has  referred  the  ml 
building  a  bridge  over  the  creek  in 
dotte  Township  to  the  Road  and  Brid| 
mittee.  The  contract  for  the  constru 
a  bridge  over  Swegle  Creek  in  Youn 
ory  Township  was  awarded  to  the 
Bridge  &   Iron   Works,   Clinton,  la., 

®The  contract  for  the  construction  ■ 
reinforced  concrete  bridges  in  Co 
Township,  Madison  Comity,  111.,  h; 
awarded  to  Joseph  Klein,  Freeburg.  i' 
$4,321.  William  Grenard,  Collinsvil 
is  Town  Clerk.  The  contract  \' 
March  19. 

®The  contract  for  the  construction  i  a 
ft.  concrete  skew  deck  girder  bridge  iR 
District  No.  2,  Cass  County.  111.,  h:  !i 
awarded  to  Walter  Beake,  027  S.  Ri' 
.Appleton,  Wis.,  at  $2,007.  Bids  were  ". 
March  19.  L.  O.  Skiles,  Virginia,  ', 
County   Clerk. 

It  is  reported  that  arrangements  ha  ' 
made  by  the  Chicago  &  Western  Indiai  K 
road  for  the  sale  of  $1,365,0'»0  consda 
mortgage  4  per  cent  bonds.  From  tl  j 
ceeds  of  the  sale  $.540,000  will  be  u: 
the  construction  of  a  bridge  over  thi  ■ 
met  River,  track  elevation  ami  addit  • 
the  belt  line.  E.  H.  Lee.  Chicago,  I. 
Chief   Engineer  of  the   road. 

Petitions  have  been  filed  with  the  C  ' 
sioners  of  La  Salle  County.  Ottawa.  1 
referred  to  the  Road  and  Bridge  Con  ' 
askirg  for  the  construction  of  bridges  ' 
lows:  Two  structures  over  Otter  Ci' 
cost   $2,000    and    $1,200    respectively: 


•Jr  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Township    to    cost   $l,T-")0;    bridge 
!„■  rrmiUion  River  at  L;i  Salle,  111. 
I,'    opened     for     furnishing     tools, 
i.ils,   etc.,   necessary   to   construct 
i.ivv  bridge  with  approaches,  over 
,  ,,  1   River  at  92d  St.,^  by  L.    R.    Mc- 
liimssioner   of    Public    Works,    Chi- 
11    March   -5.     Following    are     the 
of  the  National  Contracting  Co., 
lison   St.,   low   bidders: 
,1    re-erect.      present      draw 

$      tl5C. 

!  hick    oak    planks,    72,000    ft. 

1 2,52s 

umber    furnished    and-    built 

•,iFOO  ft.  B,  M.  at  $J2 7.9SO 

iiiiher  and   lumber   furnished 
u    place,    10.000    ft.    B.    .M.    at 

1 450 

piles  or  an.v   other    kind    of 

i  lin.  ft.  fit  $0.17 l.dSO 

-    23,000  lin.    ft.   at   $0.10 -.'.noo 

1  iviUK  and   puUinK  each   one 

.■  test  piles,  :l  piles  at  $7."...         22.". 

ii  rap  put  in  place.  1.200  cu. 

1,980 

used   for  pile  clumps,    20,000 

.1  for  repair  woi-k,  10,000  lbs. 

:100 

repair    work.    :{,000    lbs.    at 

1.".0 

1    repair   work.    1.000   lbs.   at 

•  el  and  iron  for  repair  \V(U-k, 

'   JO.OS ICO 

$22,039 

Indiana. 

I    be    received    until    noon,    .'^pril 

•  if   Cass   County   Commissioners. 

nut.,  for  the  rellooring,  reroofuig 

^   of   the    Lewisburg   bridge  over 

h   River.     J,  E.  Wallace  is  County 

■   be  received  until  noon.  May  8. 

I    Lake     County     Commissioners. 

!.    Ind.,    for    the   construction     of 

..-■-t  Chicago,  Ind.     C.  -A.  Johnson 
J-     .Vuditor. 

idrt'ill  be  received  until  noon,  .\pril  3, 
la  of  Lake  County  Commissioners. 
Iloint,  Ind.,  for  the  construction  of 
t\  West  Creek  and  Cedar  Creek  town- 
A.  Johnson  is  County  Auditor. 
■■  ■'!  be  received  until  10  a.  m.,  .\pril 

'f  Boone  County  Commissioners, 
.  :.:a.,  for  the  construction  and  re- 
illU  bridges.     D.   M.    Clark   is   Countv 

iqwill  be  received  until  2  p.  m..  -\pril 
'ard  of  Jasper   County   Commission- 

selaer,  Ind.,  for  the  construction  of 
t^r    of    bridges.    J.    P.    Hammond    is 

auditor. 

will  be  received  until  11a.  m.,  March 

■ard  of  Vigo  County  Commissioners, 
!iute,  Ind.,  for  the  construction  of  a 
;  Lost  Creek  township.  N.  G.  Wal- 
iiounty  Auditor.  < 

lOvill  be  received  until  11  a.  m.,  March 
(lard  of  Vigo  County  Commissioners. 

aute,  Ind.,  for  the  construction  of 
?lin  Lost  Creek  ton-nship.  N.  G.  Wal- 
liiissioners  of  Tippecanoe  County,  La 
tind..  have  awarded  the  contract  for 
II ruction  of  two  bridges  over  the  Wa- 
Jer  to  the  Lafayette  Engineering  Co., 
'  ys :     Steel    and    concrete     bridge     at 

'erry,  $4.5i000;  similar  structure  at 
iir^t,  $51,7.3.5. 

County     Commissioners,      Columbus, 

c  awarded  the  contracts  for  the  con- 
i  of  the  .Arnholt  bridge  and  the  Fol- 
J  e  to  J.  L.  Waggoner,  at  $88-5  and  $18.5 
tely. 

I  igo  County  Council  recently  held  a 
lat  Terre  Haute,  Ind.,  ;uid  considered 
Sippropriations  of  $8,000  for  the  con- 
;   of  new  bridges   and   $4,000   for   rc- 

tbc  old   structures. 

Iowa. 

will  be  received  untd  noon,  April 
Umty  Auditor,  Marshall  County,  Mar- 
|ii,   la.,    for    five    concrete    bridges,    as 

No.  322,  70  ft.  clear  waterway;  No. 
ft.  clear  waterway;  No.  935,  180  ft. 
terway;  No.  1,110,  70  ft.  clear  water- 


way; No.  l,ol:!.  70  ft.  clear  waterway;  in 
compliance  with  specij'ications  now  on  file  in 
tilt  oflice  of  the  County  .\uditor.  N.  O. 
Keen  is  Cbairnian  of  the  I'.uard  of  Super- 
visors. 

®The  Board  ni  Cedar  Cuuntv  Supervisors, 
Tipton,  la.,  awarded  tlie  coiuracts  for  furnish- 
ing pile  timber  and  concrete  work  for  the 
county  bridges,  as  follows:  l-"or  lumber  and 
piling.  \\  heeler  Lumber  Co  ,  Oes  Moines,  la., 
at  $25.50  per  .\l  lor  :Mii,  plank  and  from 
.09%  to  .12  per  ft.  for  cedar  piling  ranging 
from  8  to  18  ft.  in  length;  for  20-ft.  concrete 
culverts  with  wings  1  ft.  ti  ins.,  Clinton  Bridge 
Co.,  Clinton,  la.,  ;is  follows:  ilx.t  ft..  $180; 
■l.xl  ft.,  $200;  5x5  ft..  $200;  Oxil  ft..  $200;  7x7 
ft..  $225;  .-^'xS  It,.  $-J7n;  ;ix!l  ft..  $-_'70 ;  10x10 
fl..  $-iOO;    11x11    ft..  $.SlMJ:    li'xl2   ft.,  $300. 

Plans  have  been  prepared  be  W.  11.  Steiner, 
City  Engineer,  Marshalltown.'la..  for  the  con- 
struction of  the  South  Third  .\ve.  viaduct 
over  the  tracks  of  the  Chicago  &  Northwest- 
ern and  the  .Minneapolis  &  S'.  Louis  R.  R. 
The  plan  which  has  been  sent  to  the  State 
Railroad  Commissioners  for  approval,  pro- 
vides for  the  end  of  the  north  approach  to 
the  viaduct  tn  start  at  the  south  line  of  Ne- 
vada St.  The  south  end  of  the  viaduct  is 
placed  a  short  distance  north  "f  the  Linn 
Creek  bridge. 

It  is  said  that  the  Board  of  County  .Super- 
visors, Marshalltow-n,  la.,  will  let  a  contract 
early  in  .-Vpril  for  the  construction  of  five 
concrete  bridges  to  cost  approximately  $20,- 
000. 

Kansas. 

The  Board  of  Control,  .\.  O.  Rorabaugb, 
Chairman,  Wichita.  Kan.,  has  under  consider- 
ation the  conslruction  of  the  proposed  11th 
.St.  bridge. 

Kentucky. 

It  is  reported  that  the  Louisville  &  Nash- 
ville R.  R.  is  rushing  the  installation  of  new 
bridges  at  various  points  along  the  Cumber- 
land Valley  Division  and  within  another  year 
larger  and  stronger  bridges  will  supplant  all 
present    structures    on    the   division. 


Maryland. 

.^  conference  was  recently  held  at  the  Naval 
.\cadcmy,  Annapolis,  Md.,  for  the  purpose 
of  taking  up  the  proposition  lo  build  a  new 
bridge  over  the  Severn  River.  Under  the 
bill  providing  for  the  construction  of  a  boule- 
vard from  Baltimore  to  ,'Vnnapolis  this  bridge 
is  part  of  the  route,  though  the  State  Roads 
Commission  has  declined  to  take  control  of 
it.  Now  the  plan  is  for  a  new  structure  that 
W'Ould  combine  the  county  bridge  and  the 
railroad  bridge  of  the  Maryland  lilectric  Rail- 
ways (Short  Line).  Among  those  present  at 
the  meeting  were :  Com.  VV.  C.  Cole  of  the 
navy,  in  behalf  of  the  Navy  Department; 
President  Smith  of  the  .A.nne  Arundel  County 
Commissioners ;  J.  T.  Hcyward,  general  man- 
ager of  the  Short  Line,  ofticiats  of  the  State 
Roads  Commission,  and  others. 

The  Commissioners  of  Talbot  County,  Eas- 
ton,  Md.,  have  prepared  a  legislative  bill  pro- 
viding for  the  issuance  of  bonds  amounting 
to  $30,000  or  $40,000  for  the  construction  of 
a  new  steel  or  concrete  bridge  over  .Miles 
River  to  replace  the  old  wooden  bridge. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  .April 
1,  by  Board  of  Control,  Ramsey  County,  St. 
Paul,  Minn.,  for  the  erection  and  completion 
of  Pathological  Laboratory  and  garage  at  the 
City  and  County  Hospital.  Daniel  Kelley  is 
Chairman. 

®The  Stites  Steel  Bridge  &  Concrete  Co., 
1241  N.  Kingshighway,  St.  Louis,  Mo.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  two  reinforced  concrete  bridges  in 
Rural  Township,  Rock  Island  County,  III. 
Bids  were  opened  March  14  at  the  town  hall, 
Coal  Valley,  111.  J.  W.  Caughey,  Town  Clerk, 
Orion,    111. 

It  is  announced  that  plans  will  be  prepared 
under  the  supervision  of  Carl  E.  Nagel, 
Bridge  Engineer  of  the  State  Highway  Com- 
mission, Minneapolis,  Minn.,  for  the  construe-  of 


tion  of  about  100  bridges  to  be  built  by  coun- 
ties throughout  the  state,  during  1912. 

.\  special  election  was  held  at  Braiiierd, 
Minn..  .Vpril  12,  to  vote  on  the  question  of 
bonding  the  county  for  $35,000  to  provide 
funds  for  the  construction  of  a  bridge  over 
the    Mississippi    River,    near   the    dam. 

Commissioners  of  Teton  County.  Choteau, 
Mont.,  have  awarded  the  contract  for  the 
construction  of  a  new  britlge  over  the  Muddy 
at  Collins  to  .\.  Y.  Bavne  &  Co.,  Minneapolis, 
.Minn.,  at  $2,7(10. 

.\  conference  w:is  recently  held  by  Jesse  F. 
Osborne,  .Mayor.  Joplin.  Mo.,  and  C.  K.  John- 
son, Chief  Engineer  of  the  Kansas  City 
Southern  R.  R.,  in  regard  to  the  construction 
of  the  proposed  Broaclway  viaduct,  but  noth- 
ing definite  w:is  decided  upon  on  account  of 
the  absence  of  .\.  H.  Rogers,  President  of 
the  Sruithwest  Missouri  Railroad.  It  w-as 
suggested,  however,  by  Mr.  Johnson  that  the 
original  plans  for  an  ornamental  steel  via- 
duct to  cost  $120.0110  be  abandoned  for  one  to 
be  built  of  reinforced  concrete  at  a  cost  of 
$|0.5,(IOi>. 

Missouri. 

•{•Bids  will  be  receixed  until  1  :.30  p.  m., 
-\pril  2,  by  C.  E.  Jacoby,  Engineer,  Drainage 
District  No.  3,  CarroUton,  Mo.,  for  the  fol- 
lowing bridge  work:  Chrisman  bridge,  be- 
tween Sec.  31  and  Sec.  32.  Trotter  Township, 
75  ft.  steel  bridge,  with  15-fl.  approaches; 
also  70- ft.  wooden  bridge  with  15- ft.  ap- 
proaches, for  the  same  site.  Ballard  bridge, 
in  Sec.  4.  Wakenda  Township,  80-ft.  steel 
bridge,  with  20-ft.  approaches;  also  70-ft. 
wooden  bridge  15- ft.  approaches,  for  the  same 
site.  Hickory  Ford  bridge,  in  Sec.  10.  Wa- 
kenda Township;  present  bridge,  (iO-ft.  pin 
connected  pony  truss,  resting  on  laced  steel 
legs  to  be  removed  and  replaced  so  as  to  allow 
dredge  boat  of  R.  B.  (jordon  &  Co.  to  pass 
and  excavate  the  main  canal  of  Drainage  Dis- 
trict No.  .3.  Each  bid  must  be  accompanied 
by  cash  deposit  of  $25,000  or  a  certified  check 
■  if   the   same   amount. 

Montana. 

In  accordance  with  an  agreement  between 
the  city  of  Lewiston,  Mont.,  and  the  Great 
Northern  Ry.,  the  city  will  build  a  permanent 
bri<lgc  over  the  creek  at   First   .\vc. 

Nebraska. 

•J«Bids  will  be  received  until  noon.  .Vpril  2-3, 
at  the  County  Clerk's  office  in  Keya  Paha 
County,  Springvie.w,  Neb.,  for  the  construc- 
tion of  two  bridges  across  the  Niobrara  River; 
one  bridge  to  be  located  at  the  site  of  the 
present  wagon  bridge  at  the  village  of  Cams, 
and  the  other  bridge  to  be  located  about  14 
miles  north  of  the  town  of  Bassctt  at  the  lo- 
cation of  the  old  McCully  bridge.  Bids  will 
be  received  for  both  of  the  above  bridges  oir 


dges 
alternate  designs,  as  follows :  Cams  bridge 
— First:  One  reinforced  concrete  girder  bridge 
composed  of  4U-ft.  spans,  appro.ximately  320 
ft.  in  length,  all  as  per  plans  and  specifications. 
Second:  One  reinforced  concrete  arch  bridge, 
composed  of  50-ft.  spans,  approximately  320 
ft.  in  length,  all  as  per  plans  and  specifica- 
tions. Third :  One  steel,  low  truss  bridge 
composed  of  four  80-ft.  spans  with  concrete 
abutments  and  piers,  all  as  per  plans  and  speci- 
lications.  McCulley  bridge — First:  One  re- 
inforced concrete  girder  bridge  composed  of 
40-ft.  spans,  approximately  280  ft.  in  length, 
all  as  per  plans  and  specifications.  Second : 
One  reinforced  concrete  arch  bridge,  com- 
posed of'  50-ft.  spans,  approximately  280  ft. 
in  length,  all  as  per  plans  and  specifications. 
Third :  One  steel  low  truss,  pin-connected 
bridge,  composed  of  four  70-ft.  spans  with 
concrete  abutments  and  piers,  .ill  as  per  plans 
and  specifications.  All  bids  must  be  sealed 
and  accompanied  by  cash  deposit  or  certified 
check  for  $1,000.  AU  certified  checks  to  be 
made  payable  to  Mr.  John  Scheie,  County 
Clerk  of  Keya  Paha  County.  Bids  will  be 
liublicly  opened  at  the  County  Clerk's  office 
in  Springview,  Neb.,  at  1  o'clock  p.  m.,  April 
23,  1912.  Copies  of  plans  and  specifications 
may  be  had  upon  application  and  payment 
$5.00  at  the  office  of  the  State  Engineer. 


4"  indicates  work  nowr  open  for  bids.    ®  indicates  a  contract  let  recently. 
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^Bids  will  be  received  until  noon,  April  30, 
at  the  County  Clerk's  office  in  Washington 
County,  Blair,  Xeb.,  for  the  construction  of 
one  bridge  across  the  Elkhorn  River,  located 
on  the  main  road,  about  half  a  mile  west  of 
the  town  of  Arlington,  as  follows :  First : 
One  reinforced  concrete  arch  bridge  composed 
of  two  OO-ft.  spans,  approximately  180  ft.  in 
length,  all  as  per  plans  and  specifications.  Sec- 
ond :  One  steel  inclined  chord  bridge  com- 
posed of  one  180-ft.  span,  approximately  180 
it.  in  len,gth,  with  concrete  abutments,  all  as 
per  plans  and  specifications.  All  bids  must 
be  sealed  and  accompanied  by  cash  deposit  or 
certified  check  for  $1,000,  all  certified  checks 
to  be  made  payable  to  Mr.  O.  T.  .\nderson, 
County  Clerk  of  Washington  County.  Bids 
will  be  publicly  opened  at  the  County  Clerk's 
office  in  Blair,  Neb.,  at  1  p.  m.,  April  30,  1912. 
Copy  of  plans  and  specifications  may  be  had 
upon  application  and  payment  of  $•">  at  the 
office  of   tlie   State   Engineer. 

The  Board  of  Supervisors,  .\dani  County, 
Hastings,  Neb.,  has  received  and  referred  to 
the  Bridge  Conmiittee.  petitions  for  the  con- 
struction of  the  following  bridges:  Ayr  Town- 
ship, 10-ft.  brid.ge  between  Sec.  1  and  2;  Lo- 
gan Township.  16-ft.  bridge  between  Sees. 
10  and  11;  Hanover  Township,  10-ft.  bridges 
between  Sees.  1.5  and  22,  and  12  and  13  r  also 
one  between  Sees.  33  and  .34,  si/:c  not  specified ; 
Cottonwood  Township,  between  Sees.  14  and 
2.3,  and  22  and  1-5 ;  Juniata  Township,  20-ft. 
bridges  between  Sees.  8  and  17,  and  17 
and    18. 

A  special  election  will  be  held  by  the  Com- 
missioners of  Lincoln  County,  North  Platte. 
Neb.,  to  sulimit  to  the  voters  the  proposition 
■of  issuing  $1-5.000  of  bonds  for  the  construc- 
tion of  a  new  cement  bridge  to  replace  the 
old  wooden  structure  across  the  North  Platte 
River,  west  of  North  Platte. 

New  York. 

®The  contract  for  the  construction  of  the 
steel  and  concrete  bridge  extending  from  the 
new  Erie  R.  R.  freight  offices  to  he  Chenango 
St.  viaduct,  Binghaniton,  N.  Y.,  has  been  let 
by  A.  E.  Badgley  to  Shapley  &  Wells. 

.A.  bill  has  been  introduced  into  the  State 
Senate,  Albany,  N.  Y.,  providing  for  an  ap- 
propriation of  $12,000  for  the  construction  by 
the  State  Highway  Commission  of  a  bridge 
over  the  An  Sable  River  on  the  Port  Kent- 
Plattsburgh  road,  at  a  point  about  one-half 
mile  west  of  the  Delaware  &  Hudson  River 
R.  R.  Co.'s  bridge.  The  measure  has  been  re- 
ferred to  he  Finance  Committee. 

A  bill  has  been  introduced  in  the  Senate 
providing  for  the  appropriation  of  $(JO,OUO  for 
the  extension  of  the  Main  St.  bridge  at  Lock- 
port,  N.  Y.,  several  rods  west  to  the  line  of 
Saxton  St. 

The  Senate  Fin'ance  Committee  recently 
held  a  hearing  at  .\lbany,  N.  Y.,  on  the  Union 
Bridge  Bill.  This  bill,  which  provides  that  the 
state  shall  appropriate  as  its  share  of  $60,000 
for  the  acquisition  of  a  bridge  connecting 
Troy,  N.  Y.,  and  Waterford,  and  that  the 
counties  touching  either  approach  shall  ex- 
pend a  proportionate  amount  and  the  city  and 
town  a  given  sum  which  is  re.gulated  by  the 
state  law.  The  proportion  is  50,  85  and  15 
per  cent  for  the  state,  counties  and  towns  or 
-city,  respectively. 

Assemblyman  D.  L.  Edwards  has  intro- 
•duced  a  bill  providing  for  an  appropriation 
■of  $1-5,000  from  the  state  and  a  similar  amount 
by  the  city  of  Syracuse  and  the  Rapid  Tran- 
sit Railroad  Co.,  for  the  construction  of  a  new 
bridge  over  the  Erie  Canal  at  West  Genesee 
St.,  Syracuse,  N.  Y.  A  bascule  bridge  to  re- 
place the  present  hoist  structure  is  contem- 
plated, according  to  plans  to  be  drawn  by 
City  Engineer  H.  C.  Allen.  No  part  of  the  state 
fund,  if  the  bill  passes,  is  to  be  available  until 
the  city  and  the  Rapid  Transit  have  deposited 
their  share  of  the  $45,000. 

North  Dakota. 


year    of 
Auditor. 
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•J«Bi(ls  will  be  received  until  1  p.  m..  April 
12,  by  County  Commissioners,  Logan,  O.,  for 
the  erection  of  a  bridge  at  Murray  City,  O. 
First — For  performing  the  labor  and  furnish- 
ing the  materials  necessary  to  the  erection  of 
substructure  for  said  bridge  by  the  cubic  yard. 
Second — For  the  superstructure  for  said 
bridge  as  per  plans  and  specifications  on  file 
in  the  office  of  County  Commissioners.  Bids 
on  plans  submitted  are  solicited.  W.  D. 
Brandt  is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  ni,,  April 
1,  by  Board  of  Ashtabula  County  Commission- 
ers, Jefferson,  O.,  for  making  the  fills  of  the 
approaches  to  a  bridge  on  Pine  St.,  Jefferson 
\'illage.     J.  S.  Matson  is  County  Surveyor. 

®The  contract  for  grading  and  filling  the 
31st  St.  bridge  approach,  in  Sheffield  Town- 
ship, has  been  awarded  to  the  National  Tube 
Co.,  Lorain,  0.,  at  $19,50O.  Bids  were  opened 
March  18,  at  Elyria,  O.  Charles  Chan.dler  is 
Clerk  of  the  Lorain  County  Commissioners. 

Connnissioners  of  Butler  County.  Hamil- 
ton, O.,  have  instructed  L.  A.  Dillon,  County 
Engineer,  to  prepare  plans  for  the  construc- 
ion  of  a  new  bridge  over  the  Seven  Mile 
Creek  in  Milford  Township:  also  a  culvert. 

Two  sets  of  plans  have  been  prepared  for 
the  construction  of  a  bridge  to  replace  the 
East  Federal  St.  structure  at  Y'oungstown,  O. 
The  plans  call  for  a  bridge  from  Federal  St. 
to  the  intersection  of  Hinirod  and  Wilson 
Ave.  They  differ  only  in  the  width  of  the 
structure  for  which  the  plans  are  drawn. 
Neither  set  of  plans  provide  for  a  brid,ge 
across  the  river  to  Cedar  S.  F.  M.  Lillie  is 
City  Engineer. 

City  Council  has  passed  a  resolution  declar- 
ing it  necessary  to  construct  two  new  bridges 
at  Bond  Hill,  on  the  Reading  road,  to  replace 
the  present  wooden  structures.  .Arthur  Espy 
is   Clerk.   Cincinnati,   O. 


^Bids  will  be  received  until  10  a.  m..  .-April 
16,  by  Board  of  County  Commissioners,  Grand 
Forks,  N.  D.,  for  the  construction  of  any 
and  all   steel  and  concrete  bridges  during  the 


Oregon. 

The  Commissioners  of  Multnomah  County. 
Portland.  Ore.,  have  under  consideration  the 
construction  of  a  -300-ft.  span  over  Sandy 
River  at  Troudalc.  The  plans  and  specifica- 
tions are  being  prepared  by  Waddell  &  Har- 
rington, Engineers,  Kansas  City,  Mo.  As 
soon  as  the  plans  are  ready  the  work  will  be 
advertised.  T.  J.  Cleeton  is  County  and  Pro- 
bate Judge. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon,  April  12, 
by  Dauphin  County  Commissioners,  Harris- 
burg,  Pa.,  for  the  construction  of  a  rein- 
forced concrete  arch  bridge  and  a  twin  arch 
stone  bridge  over  Clark's  Creek,  Middle  Pax- 
ton  township,  4  miles  northeast  of  Dauphin 
borough.     D.  Frank  Lebo  is  Clerk. 

©Directors  of  the  Lewisburg  Bridge  Co., 
Lewisburg,  Pa.,  have  awarded  the  contract  for 
the  construction  of  the  new  steel  bridge  over 
the  river  to  replace  the  present  w^ooden  struc- 
ture to  the  Pennsylvania  Steel  Co.,  Steelton 
Pa.,  at  $05,000.  The  structure  will  be  double 
tracked  to  accommodate  the  Lewisburg  &  Ty- 
rone  Branch  of  the   Pennsylvania  R.   R. 

®The  Board  of  Montgomery  County  Com- 
missioners, Norristown,  Pa.,  a's  mentioned  in 
our  last  issue,  awarded  the  contract  for  the 
construction  of  steel  girder  bridge  over  the 
Schuylkill  River  at  Pawlings  to  George  W 
Ensign,  Camphill,  Pa.,  at  $22,497.  Bids  were 
received  as  follows:  (1)  Standing  for  bridge 
with  concrete  piers  and  abutments  and  (■') 
for  bridge  with  stone  piers  and  abutments: 
-Schuylkill  Construction  Co.  (1)  $■>')  470  ■  r-'i 
$30,340;  Carl  R.  Cani-pbell.  .Vlonlrose. '  (1) 
$31,970,  12),  $;32,89o;  William  H.  Decant' 
Reading,  (2)  $.38,200;  George  W  Eiisi  "1 1 
Camp  Hill,  (T)  $24,497.-50:  J.  I'.  Long,  K^g.' 
of-Pruss.a  d)  $-31.2-50  (2)..  $;«,4.50:  JuliSs 
Solomon,  Jr.,  Philadelphia,  (1\  $31250  C)) 
$39,.966:  York  Bridge  Co.,  (1)  $-34,99li  • 'l  h' 
Focht  &  Son,  Reading,  (1)  $;TO,854;'b' 
Sheeler  .Saiiatoga,  (2)  $20,700;  Enos' 
Seeds,  Philadelphia  (1),  $31,400. 

+  indicates  work  now  open  for  bids.    ® 


A, 
L. 


®The  contract  for  the  constructH 
abutments  for  the  new  Seventh  St  | 
been  awarded  by  the  Board  of  Pull 
Altoona,  Pa.,  to  Murphv  &  .•\pnlebfl 
Pa.,    at   $2,800.  '  | 

The  State  Water  Supply  Commil 
risburg.  Pa.,  has  approved  the  foil 
plications  for  the  construction  ol 
Pennsylvania  R.  R.  Co.,  for  permisi 
construct  a  bridge  over  the  SchuyM 
Royersford;  Commissioners  of  Bel 
ty,  for  permission  to  construct  a  [ 
concrete  viaduct  across  the  Schuylkij 
Reading;  Linde  .Air  Proudcts  Co., 
sion  to  construct  a  bridge  over  Tu| 
near  Blackburn  ;  Pennsylvania  R. 
permission  to  replace  the  existing  bj 
the  Schulykill  River  near  .Auburn. 

The  Municipal  Art  Jury  of  PlJ 
Pa.,  has  approved  plans  of  the  Pel 
R.  R.  Co.  for  the  construction  ofT 
and  concrete  bridges  on  the  PM 
Washington  &  Baltimore  line  over! 
72d  Sts.,  to  take  the  places  of  the  o| 
structures,  which  recently  coUapseil 
Clark.  Wilmington.  Dela.,  is  .As^t| 
neer   of   the   railroad. 

E.  M.  Rine,  General  Superintends] 
Delaware,  "Lackawanna  &  Weste... 
Scranton,  Pa.,  is  reported  as  having  i_ 
that  as  soon  as  the  Engineering  dI 
can  make  plans  and  secure  necessarj 
sion  from  the  City  Council  of  Scran| 
will  be  started  eliminating  the  gradell 
within  the  city  limits.  The  first  sul| 
will  be  built  under  this  policy  will  ij 
Tripp's  crossing.  The  work  on  thiij 
gin  as  soon  as  the  frost  is  out  of  thj 
The  crossing  at  West  Elm  St.  will  f| 
that  at  Ash  St.  wil  be  taken  up  a| 
the  two  West  Scranton  subways  arcB 
.As  a  rule  the  crossings  are  to  be  abcj 
the  construction  of  subways.  There  ' 
ever,  be  one  exception.  The  corai) 
construct  a  viaduct  from  Washbur'l 
Dewey  .Ave.,  which  will  do  away 
Jackson  St.  crossing,  one  of  the  mosS 
ous  and  congested  in  the  city. 

South  Dakota. 

®The   contract    for   the   constructic  j 
bridges  in  Hutchinson  County.  S.  D.,  1^ 
awarded    by    P.    J.    Hofer.    Olivet, 
County   .Auditor,    to   the   Federal   Bri(j 
Des  Moines.  la.    Bids  were  opened  ^a 

Citizens  of  Clear  Lake.  S.  Dak.,  ha] 
the  State  Engineer  to  prepare  plans  ail 
fications  for  a  new  bridge  to  be  bi 
the  river  near  that  place.  The  struci 
be  of  reinforced  concrete  and  60  ft.  \l 

Texas. 

The    Missouri,    Kansas    &    Texas 
it  is  said,  has  engineers  investigating  tl 
bility  of   coiistructing  a  bridge  over 
orado   River 'at   .Austin,   Texas,  in  co| 
with    a    contemplated    extension    of 
south. 

Commissioners'  Court  of  San  Ange 
as,  has   under  consideration    the    is.si-ci 
$70,000  in  bonds  for  the  construct!  n 
ducts  across  the   Concho  River. 

Brenneke  &  Fay.  Fullerton  Bldg.,  S -■ 
Mo.,  have  been  employed  to  prepare  pis 
the  construction  of  four  concrete  bridi 
the  Trinity  River,  near  Fort  Worth,  c 
estimated  to  necessitate  an  expendi  ■■: 
about  $600,000. 

Utah. 

.At  a  mass  meeting  of  the  West  Si'  ' 
zcns.  Salt  Lake  City,  L^tah.  it  was  v- 
support  the  Viaduct  Committee  in  it  ' 
to  have  the  City  Commission  pass  tl- 
nance  providing  for  the  construction 
Denver  &  Rio  Grande  Ry.  two  viadui 
at  Fifth  South  and  the  other  at  :  ' 
South    St. 

Virginia. 

In  his  annual  message  to  the  City  (" 
Mayor    Richardson,    Richmond,    Va.,    ' 
mended  the  erection  of  a  new  free  brii 


indicates  a  contract  let  recently. 
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Washington. 

r:ict    lor    the    construction    of    a 

1  Millan.   Wash.,   has  been   let   by 

if   Pierce   County   Connnissioners, 

\  ush.,  to  the  Washington  Engineer- 

iaconia,  Wash.,  at  $9,2.50.    The  struc- 

jhavc  concrete   floor  anrl   abutments. 

iwart  is  County  Auditor.    Bids  were 

|arcli  10. 

■\cd  that  the  Great  Northern  Ry. 

■ruct  seven  steel  bridges  between 

d  Whitefish.  Wash.,  also  12  cul- 

u-e  wooden  bridges  and  fill  seven 

_.    approaches    in    connection    with 


the  rclaynig  of  the  line  with  PO-lb.  rails  as 
mentioned  under  our  Railway  Columns.  O. 
S.  Bowcn.  Spokane,  Wash ,  is  Resident  En- 
gniecr. 

Wisconsin. 

Board  of  Commissioner?.  Outagamie  Coun- 
ty. Applcton,  Wis.,  has  decided  to  construct 
a  Scherzer  rolling  lift  bridge  at  Kimbcrly  in- 
stead of  a  double  draw,  as  originally  planned. 
The   .government   has   approved   either   type. 

City  orticials  of  Sheboygan.  Wis.,  have  again 
taken  up  the  matter  of  const r\icting  a  viaduct 
over  the  belt  line  of  the  Chicago  &  North- 
western Ry.  at  Georgia  .\vc. 


Canada. 

4»Rids  will  be  received  until  .March  30  by 
11.  E.  Johnson,  Town  Clerk,  Wallaceburg, 
Ont..  for  the  construction  of  reinforced  con- 
crete approaches  to  the  East  Branch  bridge 
of  the  River  Sydenham  at  Wallaceburg. 
Mexico. 

It  is  reported  that  surveys  have  been  made 
at  Los  Vacas,  Mex.,  for  the  construction  of 
the  proposed  international  railroad  bridge  that 
is  to  connect  Mexico  and  the  United  States 
and  will  he  built  by  the  National  Rys.  of  Mex- 
ico and  the  Kansas  City,  Mexico  &  Orient 
Rv.  C.  H.  Webster,  Sweetwater,  Texas,  is 
Ciiicf  Engineer  of  the  K.  M.  O.  Rv. 
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Florida. 

be  received  until  11  a.  ni.  ,.\pril 
lissioners  of  St.  Lucie  County, 
.    Ela..    for    the    construction    of 

roads,  bridges  and  docks.  The 
-OS  approximately  100,000  cu.  yds. 

and  embankment,  OO.OOO  cu.  yds. 
i.e  material,  TOO  lin.  ft.  of  trestle 

locks,  also  7.5.000  cu.  yds.  of  em- 

lans,  profiles  and  specifications 
at  the  office  of  the  engineers,  D. 
',    Rogers,  Fort  Pierce,  Fla. 

Illinois. 

he  received  until  U  a.  m.,  March 

iissioners  of  Sub-District  No.   ■(. 

\n.  2,  town  of  Pitman,  Montgom- 

111.,    for    furnishing,    unloading 

at       Waggoner,      111.,     hauling 

s  tiles  and  for  trenching  and  lay- 

-   and   refilling  the  trenches   after 

l"he   work    will   include    approxi- 

.     '  lin.    ft.  of   18  to  .30-in.   tile.    J. 

la  ert,   Taylorville,   is   Engineer.     Plans 

H>btained  of  Edward  Pearman,  Town 

,  I'aggoner,   III, 

Indiana. 

.  be  received  until  10  a.  m..  May 
lird  of  Jasper  County  Commissioners. 
«?r,  Ind.,  for  the  construction  of  a 
!  Monon  township.  Paul  Ward  is 
a    Commissioner. 

1:  '    Bros.,    Monterey,    Ind.,    have    been 

■ontract  at  $164,000  for  construct- 

L.  Ketman  drain,  bids  for  which 

cned    March   4    by    E.    C.    Williams, 

tion  Commissioner.  Medarj"villc,  Ind. 

in  is  to  be  148.200  ft.  long  and   will 

2.661.000  cu.   yds.   of   excavation. 

were  opened  March  16  at  Valparaiso, 

constructing   the   Weiler  Ditch,   the 

being  awarded  to   Krich   Tyndsee  & 

atur,  Ind.,   at  $4,280.     The  work  in- 

Vi   miles   of  6-in.   to  20-in.   tile  drain 

an    average    depth    of    4%    ft.      Guy 

Id,  Valparaiso,  is   the  engineer. 

Iowa. 

will  be  received  on  April  10,  by 
of  Supervisors,  Dickinson  and  Os- 
unties,  la.,  at  the  court  house,  Sibley, 
the  construction  of  Joint  Ditch  No. 
work  will  include  15,000  ft.  of  open 
d  approximately  108,182  cu.  yds.  of 
m,  also  the  following  tile  work^ 
iig  of  material  and  laying  of  the  fol- 
.mounts:  17,100  ft.  of  (i-in.  tile,  8,900 
-in.  tile,  .36,600   ft.  of  8-in.  tile,  3,400 

9-in.  tile;  33,5.50  ft.  of  10-in 
-',500  ft.  of  12-in.  tile,  12,900 
4-in.  tile.  5,875  ft.  of  lo-in.  tile,  10,- 
f  16-in.  tile,  8,200  ft.  of  18-in.  tile,  11,- 
3f  20-in.  tile,   11..300  ft.  of  22-in.  tile, 

of  24-in.   tile.   800   ft.   of  28-in.   tile, 

of  .30-in,  tile,  and  1.500  ft.  of  32-in. 
mplete  details  may  be  had  from  V.  A. 
auditor,  or  L.  A.  Wilson,  engineer,  at 
a.,  or  John  S.  Blow,  auditor,  at  Spirit 


Louisiana. 

•}«Bid  will  be  received  until  noon,  March  28, 
by  Board  of  State  Engineers.  213-215  New 
Orleans  Court  Bldg..  New  Orleans,  La.,  for 
the  construction  of  the  following-named  new 
"levees  on  Red  River,  Right  Bank.  Rapides  Par- 
ish, La. :  Cutoff  Bayou  Levee,  approximate 
contents.  75.00ii  cu.  yds.  Deposit  required 
$2-50 ;  Wilson  Levee,  approximate  contents, 
45.000  cu.  yds.;  deposit  required,  $200.  Frank 
M.  Kerr  is  Chief  State  Engineer. 

The  Hibernian  Alluvial  Land  Co.,  in  which 
James  J.  Bailey,  New  Orleans,  La.,  is  interest- 
ed, has  secured  a  tract  of  •5.'10(»  acres  of  allu- 
vial land  in  St.  Bernard  Parish,  and  the  work 
of  draining  it  and  the  installation  of  drainage 
plants   will  be  started  at  once. 

Farmers  of  the  First,  Second  and  Eighth 
Wards  have  appointed  a  committee  to  appear 
before  the  Police  Jury  at  Lafayette.  La.,  to 
secure  the  establishment  of  drainage  districts 
and  the  survey  of  the  territory  to  ascertain 
the  proper  levels. 

Plans  arc  under  consideration  for  the  rec- 
lamation of  390,000  acres  of  swamp  lands  in 
Vermillin,  St.  Mary,  Iberia  and  Cameron  Par- 
ishes. These  lands  are  owned  by  James  Dcer- 
ing  and  Charles  Decring.  of  Chicago,  111. 
\V.  J.  Lauderback,  financial  agent  for  the 
Deerings.  and  his  chief  engineer.  George  A. 
Sanderson,  are  now  in  Louisiana,  looking  over 
the  projected  work. 

Minnesota. 

4«Bids  will  be  received  until  11  a.  m.,  .\pril 
4.  by  J.  L.  Herrin,  Faribault  County,  Blue 
Karth,  Minn.,  for  the  construction  of  Judicial 
Ditch  No.  2,  of  Faribault  County.  The  ap- 
proximate amount  of  work  and  material  to 
be  furnished  in  the  construction  of  such  ditch 
is  as  follows :  Open  work  requiring  the  re- 
moval of  4,412  cu.  yds.  of  earth  at  outlet,  and 
•the  tile  portion  requiring  3.70U  ft.  of  24-in. 
tile;  10,700  ft.  of  18-in.  tile.  1.600  ft.  of  16- 
in  tile,  4,400  ft.  of  15-in.  tile.  7,700  ft.  of  14- 
in.  tile,  14,900  ft.  of  12-in.  tile,  23,000  ft.  of 
10-in.  tile.  40,000  ft.  of  8-in.  tile,  18,650  ft. 
of  6-in.  tile.  The  soil  is  black  loam  with 
clav  subsoil;  no  timber.  Nearest  railroad  sta- 
tion, Delavan,  on  the  C,  M.  &  St.  P.  .Aver- 
age haul,  about  4  miles.  No.  1  clay  tile  to 
be  used  in  construction  of  tiled  portion.  .-Mso 
retaining  walls  constructed  where  needed.  -Ml 
bids  must  be  accompanied  by  certified  check 
for  10  per  cent  of  the  anwunt  of  each  bid, 
payable  to  Jesse  L.  Herring,  County  Auditor. 
^.Bids  will  be  received  until  2  p.  m.,  .\pril 
9,  by  P.  D.  McKellar,  County  Auditor.  Jack- 
son,' Minn.,  for  the  construction  of  Judicial 
ditches  Nos.  14  and  16,  estimated  to  cost 
$7,677  and  $23,000.   respectively. 

Mississippi. 

Some  changes  have  been  made  in.  the  work 
of  constructing  Judicial  Ditch  No.  2  in  Rock 
County,  and  as  a  consequence  the  contract 
will  not  be  let  on  March  27  as  advertised. 
The  work  will  be  advertised  agam.  John 
Kelly.   Luverne,    Minn.,   is   Coimty  .Auditor. 


North  Carolina. 

•j«Bids  will  be  received  until  April  3,  by 
Commissioners  of  Wayne  County  Drainage 
District  No.  1,  Goldsboro,  N.  C,  for  the  con- 
struction of  14%  miles  of  drainage  ditches, 
requiring  excavation  of  290.00(1  cu.  yds.  J. 
U.   Wootcn   is  Chairman. 

Ohio. 

®CI)apman  Bros.,  Cclina.  O.,  have  been 
awarded  the  contract  at  $25,000  for  dredging 
Wabash  Ditch  No.  541  in  Mercer  County. 
Bids  for  this  work  were  opened  March  21  at 
Celina.  O. 

®Price  &  Hurley  of  Marion.  Ohio,  have 
been  awarded  the  contract  by  Walter  R.  Car- 
ven,  Ingram  County  Drain  Commissioners, 
Mason,  Mich.,  for  the  construction  of  the 
Toll  Gate  drain  at  $26,7.50,  for  which  bids 
were  opened  March  22.  The  work  includes 
excavating  and  laying  48-in.,  ;30-in.,  24-in.,  and 
18-in.  reinforced  concrete  pipe,  construction 
of  33  manholes,  6  catch  basins  and  bulkhead. 
The  pipe  will  be  furnished  by  the  Reinforced 
Concrete   Pipe   Co.,   of  Jackson,   Mich. 

The  City  Council  of  Dayton,  O.,  has  passed 
an  ordinance  appropriating  $.385,000  for  river 
straightening  and  improvement,  and  it  is  like- 
ly that  bids  for  this  work  will  be  asked  in 
the  near  future.  Gaylord  Cummin  is  City  En- 
gineer. The  work  of  changing  the  channel 
and  building  levees  will  involve  the  handling 
of   1.210,000  cu.  vds.  of  earth. 


Memphis,  Tenn.,  and  Vicinity. 

(rf.gl'l.ar  correspondence.) 
The  river  and  the  weather  have  com- 
bined to  prevent  the  levee  builders  from 
working  this  season — and  the  combine  is  so 
strong  that  several  of  the  largest  contract- 
ors have  moved  iheir  forces  from  the  riv>r 
and  taken  other  work  until  such  lime  in  the 
late  summer  as  operations  on  the  levees  can 
be  carried  on  to  advantage.  During  the 
unusually  severe  winter  just  ended,  some  of 
the  boys  have  managed  to  keep  at  work 
about  one-third  of  the  time,  but  now  that 
the  Mississippi  is  on  a  rampage  which  will 
force  it  high  above  all  banks  and  up  against 
the  levees,  hands  have  been  thrown  up  gen- 
erally and  the  contractors  have  now  to  sit 
by  and  wait — unless  they  are  fortunate 
enough  to  secure  other  work.  The  flood 
stage  on  the  Memphis  gage  was  passed  last 
Saturday,  the  23rd,  and  the  indications  at 
that  time  pointed  to  a  stage  of  40  ft.  before 
the  river  would  begin  to  fall.  This  will  put 
all  of  the  levee  contractors  out  of  business 
and  force  seepage  water  into  most  of  the 
borrow  pits  along  the  stream.  Old  time 
contractors  and  river  men  predicted  last 
Deceinber,  when  the  river  reached  flood 
stage,  that  the  one  high  water  would  be  the 
only  flood  this  season  and  inasmuch,  they 
said,  that  the  rise  came  so  early,  the  levee 
contractors  might  look  for  an  ideal  spring 
with  no  seepage  water  to  bother  them.  But 
alas  and  alack!  The  old  Mississippi  has 
again  destroyed  her  traditions  and  bids  fair 
to  make  a  new  mark  for  herself  this  vear. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Word  conies  from  tlie  !McCIavey  Brothers' 
outfit  at  Wilson,  Ark.,  that  they  have  se- 
cured other  work  in  the  city  and  will  move 
their  outfit  on  the  next  boat  to  Memphis. 
Charley  Siler  and  Pat  McCadden  at  Pecan 
Point  have  gone  onto  high  ground  with 
their  teams  and  are  prepared  for  a  lay-up. 
Lowrance  Brothers,  Martin  Jennings,  Bill 
Stephenson  and  Henry  ^IcCarten,  at  work 
on  the  hugh  .\therton  loop  in  Louisiana, 
are  looking  around  now  for  safe  quarters 
and  are  ready  to  ciuit  work  at  a  moraent'.s 
notice.  L.  C.  Dulancy  in  the  Greenville  dis- 
trict will  have  to  discontinue  work  for  the 
time  being,  and  while  as  yet  we  have  heard 
nothing  from  the  other  boys  on  the  big- 
creek,  they  will  all  be  seriously  inconveni- 
enced by  the  rapidly  approaching  flood  and 
no  doubt  will  be  amply  prepared  to  with- 
stand a  protracted  high  water. 

.\nd  speaking  of  floods  and  high  waters, 
the  United  States  inspector  has  decided  to 
raise  the  danger  mark  on  the  Memphis 
gage  to  35  ft.  instead  of  33,  as  it  has  been 
since  the  establishment  of  the  Weather 
Bureau.  This  is  on  account  of  the  fact 
that  the  levees  have  made  the  river  come 
higher  each  year  in  this  section  by  confin- 
ing the  water  within  narrower  limits.  The 
change  takes  place  April  1,  and  contractors 
should  not  overlook  the  fact  and  be  mis- 
guided by  any  references  to  flood  stage 
when  the  new  mark  is  in  efifect. 

A  serious  blow  was  dealt  the  proposed 
extension  of  Second  St,  in  Memphis,  from 
Beale  Ave.  to  the  Union  station,  a  distance 
of  about  l,'^  miles,  when  Mayor  Crump  said 
he  rather  favored  Third  St.  extension  in- 
stead of  Second  St.,  and  forced  the  street 
railway  company  to  abandon  their  tracks 
on  Second  St.,  giving  them  the  privilege 
of  Third  St.  instead.  It  was  proposed  by 
many  property  owners  on  Second  St.  to 
tear  down  all  buildings  between  Beale  and 
the  Union  station,  create  a  SO  ft.  street, 
which  would  be  paved  with  wood  block  and 
turn  same  over  complete  to  the  city.  The 
scheme  involved  the  e.xpenditure  of  over  a 
million  dollars,  and  contractors  had  their 
eye  on  the  tremendous  amount  of  grading 
which  would  be  necessary  and  several  street 
pavers  were  whetting  their  appetite  for  the 
wood  block  contract.  But  all  seems  knocked 
in  the  head  for  the  present,  and  the  promo- 
ters of  the  project  have  thrown  up  the 
sponke  on  account  of  Mayor  Crump's  dis- 
approval. 

The  Chicago,  Tilemphis  &  Gulf  R.  R.,  with 
headquarters  at  Dyersburg,  Tenn.,  has  sent 
out  invitations  to  a  few  of  the  larger  con- 
struction firms  in  this  section  to  submit  bids 
on  March  28th  for  the  construction  of  ten 
miles  of  roadbed  from  Hickman,  Ky.,  east 
to  a  connection  with  the  Illinois  Central. 
Later  it  is  proposed  to  continue  the  line  to 
Jackson,  Tenn.  The  work  will  be  a  team 
proposition  for  the  ten  miles  on  which  bids 
are  asked;  the  other  portion,  which  as  yet 
is  not  in  shape  to  let,  is  supposed  to  call 
for  steam  shovel  equipment.  W.  O.  Mc- 
Millian,  with  headquarters  at  Hickman,  Ky., 
is  chief  engineer.  The  Chicago,  Memphis 
&  Gulf  has  taken  over  the  old  Dyersburg 
Northern  road  and  in  financial  circles  is 
known  to  be  an  Illinois  Central  R.  R.  prop- 
osition. John  Watkins,  formerly  president 
of  the  Bank  of  Commerce  &  Trust  Co.,  of 
Memphis,  a  big  I.  C.  banking  institution,  is 
a  controlling  stockholder  in  the  C,  M.  &  G. 
When  constructed,  this  road  will  prove  an 
outlet  from  the  Mississippi  River  to  Jack- 
son, Tenn.,  and  the  south  for  the  I.  C.  R.  R. 

Word  reaches  Memphis  contractors  that 
the  Erie.  R.  R.  has  asked  for  bids  on  4,000,- 
000  cu.  yds.  of  double  and  single  track  work 
in  Pennsylvania.  The  Memphis  contractors 
are  interested  owing  to  the  fact  that  John 
D.  Lynch,  of  Monmouth,  111.,  is  to  be  a 
bidder  on  the  work.  Many  of  the  local 
contractors  have  written  to  Tohn  Lynch 
stating  that  they  want  part  of  his  work  in 
the  event  he  is  the  successful  bidder  and 
on  account  of  the  high  water.  John  won't 
have  much  trouble  in  getting  the  boys  from 


this  section  on  his  new  contract.  John 
Lynch  is  well  known  in  Memphis.  He  built 
most  of  the  Southern  Illinois  Central  lines 
and  his  reputation  as  a  contractor  is  un- 
excelled. He  possesses  a  big  lot  of  steam 
shovels  and  a  well  organized  force  and 
knows  how  to  handle  the  most  difficult 
proposition  that  may  arise.  Of  the  Erie 
work,  little  is  known  by  contractors  here. 
It  is  the  outcome  of  the  $25,000,000  bond 
issue  just  negotiated  by  that  company  for 
the  purpose  of  improving  its  road  through 
Pennsylvania  and  for  double  tracking  cer- 
tain stretches  in  order  that  the  road  might 
be  in  a  better  position  to  compete  with  the 
Pennsylvania  and  New  York  Central  for 
business  between  Chicago  and  New  York. 
Contract  for  the  4,000,000  yds.  will  be  let 
by  March  30th.  W.  J.  Harahan,  the  vice- 
president  and  chief  engineer,  is  a  Memphis 
boy  who  has  had  a  rapid  success  in  railroad 
circles.  He  was  first  associated  with  his 
father,  the  late  J.  T.  Harahan,  e.x-president 
of  the  Illinois  Central,  in  the  engineering 
department  of  the  L.  &  N.  R.  R.  Later  he 
became  vice-president  of  the  I.  C,  in  charge 
of  operation  and  engineering.  He  married 
a  Memphis  girl  about  ten  years  ago  and 
numbers  among  his  friends  many  of  the 
leading  contractors  in   this   section. 

S.  J.  Latta,  president  of  the  Chicago, 
Memphis  &  Gulf  R,  R.,  was  a  visitor  to 
Memphis  last  week  conferring  with  certain 
prominent  contractors  regarding  the  ex- 
tension of  his  road  from  Hickman  to  a 
connection  with  the  I.  C.  President  Latta 
said  his  road  had  all  the  funds  needed  for 
the  present  improvements  and  extensions 
planned  by  the  board  of  directors,  and  that 
within  the  present  year  he  will  have  made 
wonderful  progress  in  the  proposed  new 
lines,  Mr.  Latta  stated  that  the  successful 
contractor  on  the  ten  miles  on  which  bids 
are  now  being  asked  would  have  to  begin 
work  within  ten  days  after  award  of  con- 
tract and  good  and  ample  security  would 
have  to  be  given  that  the  contract  would 
be  finished  before  early  fall,  at  which  time 
it  is  expected  to  have  trains  running  over 
the  new  line. 

Big  Bill  Beach  has  accepted  a  position 
with  the  McSpadden  Construction  Co.,  of 
Texarkana,  Ark.,  and  is  to  be  in  charge  of 
one  of  the  team  outfits  engaged  in  build- 
ing the  big  Red  River  levee  in  Miller  Coun- 
ty, Ark.  Bill  is  of  the  same  school  of  con- 
tractors as  Henry  McCarten,  Tim  Shea, 
Bill  Stephenson  and  Charley  Siler,  all  men 
who  have  built  hundreds  of  miles  of  levees 
and  know  how  to  handle  a  negro  and  a  mule 
as  well  as  the  average  man  knows  how  to 
handle  his  knife  and  fork. 

.A  delegation  of  prominent  Mississippi 
citizens  called  on  the  United  States  senate 
commerce  commission  in  Washington  last 
week  asking  that  the  government  aid  in 
constructing  a  chain  of  levees  from  Vicks- 
burg  to  Bayou  Sarah.  It  was  pointed  out 
to  the  committee  that  on  the  west  bank  of 
the  river  the  government  had  constructed 
earthen  dikes  for  bank  protection  and  has 
neglected  the  east  side  entirely.  The  em- 
bankments existing  on  the  opposite  side  of 
the  stream  forces  an  excess  of  water  onto 
the  east  shore,  which,  having  no  protec- 
tion, is  yearly  flooded  and  greatly  damaged. 
Senator  Williams  of  Mississippi  is  a  great 
champion  of  the  new  project  and  "it  is 
thought  by  army  engineers  that  the  Mis- 
sissippi River  Commission  on  its  May  al- 
lottment  trip  will  authorize  the  improve- 
ments prayed  by  the  citizen's  committee. 
Should  the  River  Commission  approve  of 
the  plan,  it  will  mean  that  the  Vicksburg 
army  engineer  will  have  many  million  yards 
of  levee  work  to  advertise  in  June,  1912. 
Capt.  J.  A.  Woodruff  of  the  Vicksburg  of- 
fice could  not  be  seen  for  an  expression  on 
the  new  work. 

Apropos  of  the  project  to  levee  from 
Vicksburg  to  Bayou  Sarah,  in  the  event  this 
idea  is  not  consummated,  the  levee  boys 
will  have  but  little  work  during  the  com- 
ing season.    The  Mississippi  River  Commis- 
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bion  on  its  next  trip  will  approp 
of  the  money  at  its  disposal  for 
of   banks,   instead   of   for   levee 
according  to  a  prominent  army  c^ 
knows    what    he    is    talking   aboil 
the   former   class    of   work   is  dof 
governments  own  forces,  it  allow  I 
for   the   levee   contractors.     It  isl 
the  state  levee  boards  are  schediT 
some   little   contract   work   duritiil 
spring_  months,   but   this   will   be 
up    quickly    by    a    number    of   sn| 
contractors    and    will   not   nearly 
of    the   big    levee   forces    who   neP 
contracts    of    over    3,000,000    ydsjto'"' 
them  busy.     ]Mike  Roach,  of  Roaci& 
sell,  is  already  preparing  to  mov.ni 
his    outfits    to    Texas,    while    BobLt 
and    Lowrance    Brothers    are    aw,;ir. 
trip   of   the   River   Commission  Ixirf 
make    any    definite    move    for    th  c 
bummer.      Sam    Bush    has    his   Ro 
R.    R.    work    in    Arkansas    to    falba 
with   his   large  outfit  and   follovvin  r 
contractors,   and   as   Sam   says,   " 
bothered   about    levee    work    this  in 
It   was  a  disappointed  lot  of  ci^  | 
contractors    who    heard    Heiskell  i'e 
ford's    message    last    week   annouin 
list  of  streets  which  were  to  be  pe- 
iug   1912.     Weatherford,   who   is  i.y 
neer  and  a  good  one  at  that,  had  pm 
construct    about    $1,000,000    worthol 
streets;   in  fact,   he   had   completeisi: 
for    this    amount    of    work    and    ri 
Street  Commissioner   Love  with  t   : 
sary    "dope."      It    is    understood    - 
Love   recommended  the   streets  a 
by   his   engineer   and   the   public   v, 
the  information  previously  printedn 
columns   of  the  vast  amount  of  vr' 
might    be    expected    during    the    > 
But  when  the  proposition  came  bti 
Crump  the  latter  said  that  certain  i 
of  a   reduction   of  e.xpense   had  bti 
before    his    election    and    that    the 
ises    must    be    fulfilled,    therefoii.- 
necring  department  must  reduce  i 
and    only    construct    such    streets  n 
absolutely  necessary.     Acting  on  is 
mand,  Heiskell  Weatherford  ha-  j : 
public   to   a   correspondent    of   J.i 
&    Contracting    the    following    stn 
which  he  proposes  to  do,  with  then, 
sanction    during    the    season   now    o 
open:     ]\Iississippi  Blvd.,  between   A 
Iowa,    'brick;     Butler,    between    Mjii 
Fourth,    brick    or    wood    block;   Ic 
Blvd.,    between    Madison    and    La;ii 
phalt;  Willet  St.,  between  Poplar  a  ' 
ton  Park  .Ave.,  gravel;  Woodlawn,  ct 
Chelsa    and    the    city    limits,    gravi 
mond    Ave.,    between    Mississippi    d 
leans,  gravel;  Oakview  St.,  betwee  L 
and   the   Southern   Ry.,   gravel;   La 
between   Decatur  and  Waldern,  ol  s 
Beachwood  Ave.,  between   Greenw '^ 
Summerville,  gravel;  Nelson  Ave.,  't 
Cooper  and  the  Parkway,  gravel;  In; 
from  College  St.  east,  gravel;  Sun  t 
St.,  between  Walker  and  McLemo   . 
el;  two  alleys  in  the  uptown  distric  vi 
repaved  with  brick.     The  above  wi  r. 
sent   a   total    expenditure    of  appro  ii 
$120,000,   and   v>-ith   the   other   streei  i 
ously  let,  this  year  will  make  a  tot:ii 
priation  of  something  less  than  $2  0 

E.  A.  Kingsley  of  Little  Rock';, 
through  Memphis  last  week  from  n 
nati,  where  he  has  been  inspecting;  lo 
be  used  in  the  pavement  of  Arkau- 
Helena,  ,\rk.  The  brick  will  be  l"' 
by  the  Carlyle  Paving  Brick  Co.,  J 
be  floated  down  to  Llelena  by  barg 

Chief    Engineer   Morris   of  the   Ini 
ham  &  Northwestern  R.  R.  was  in  J'-i 
last  week  conferring  with  contracts  -; 
ing   the   extension   of  certain   lines 
nessee  near  Jackson. 

Mike   McClavey  was   in   town  la:  >' 
looking  over   the   city   streets  wi,li 
to  putting   in   a   bid   on   some  grad;, 
levee  outfit  having  been  tied  up  acf",' 
the  high  water. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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;ens   of   the   little    town    ot    Co\ - 
nn.,  are  doing  all  in  their  power 
e   new    Memphis-Bristol    road    to 
ijugh    their    city.      Flo\'d    Bringle 
'I     A.   Walker    are    appointed    a 
J  make  some  good  propositions 
committee  at  its  next  meeting 
c,    with    a    view    to    getting    it 
irds    Covington.      Speaking    of 
Ljhnay    which    will    some    day 
entire  state,  it   is  proposed  to 
ber  of  big  grading  contractors 
!    and   make   the   state   of   Ten- 
position  to  build   the  road  for 
i   mile,  figured  out  on  a  basis  of 
ubic  yard.     This   latter  way   is 
only     businesslike     method     of 
sne   big  highway.      If  left   to   each 
lie  work  will  drag  out  indefinitely 
|)St  will  run  very  high.     If  a  large 
ion   firm   is   awarded   the   contract 
le  limit  placed  on  the  work,  it  can 
liO  much   cheaper  in   the   end   and 
i  a  much   more   rapid   completion. 
B)red  that  Mike  Roach.  W    J    Oli- 


ver, C.  1).  binuli  ;uul  Cli.,rlic  !...wrance  will 
be  askea  to  co-operate  with  the  movement 
about  to  be  set  on  foot  nnd  to  make  cer- 
tain suggestion,  along  -he  above  lines, 
the  hve  contractors  mentioned  are  the 
largest  operators  in  the  state  and  are  capa- 
ble of  formulatmg  a  plan  which  is  sure  to 
be  successful  if  carried  out. 

Texas. 

The  Meyer  Foster  Land  &  Loan  Co.,  ac- 
cordmg  to  advices  from  Richmond,  Tex.  has 
purchased  8,000  acres  of  prairie  land,  nine 
miles  west  of  that  place,  for  about  $-2.jii.0ii(t. 
The  land  will  he  drained  and  subdivided. 

County  Commissioners'  Court,  Orange,  has 
received  the  report  of  L  1".  Daniel,  C.  E., 
Beaumont.  Tex.,  on  the  survcvs  for  the  pro- 
posed drainage  district,  including  .30,000  acres 
in  the  northern  part  of  the  Orange  County. 
The  estimated  cost  is  $.30.<hiO  Final  hearing 
previous  to  calling  the  election  to  vote  bonds 
will  be  held  .\pril   1,3. 

The  La  Pryor  Irrigation  Co.,  of  San  .An- 
tonio, has  been  chartered  with  a  ca))ital  slock 


of  $lUll,UOti,  aiul  propo.ses  to  cimstruct  a  gen- 
eral canal  and  ditches.  The  incorporators 
arc:  A.  R.  Hclzschuher,  F.  R.  Young  and  G. 
Grant  While,  of  San  Antonio ;  James  U. 
Grant,  of  La  Pryor,  and  E.  A.  Hutchins,  of 
Columbus. 

Washington. 

(?Thc  Commissioners  of  Mason  County, 
Shelton,  Wash.,  have  awarded  the  contract 
for  constructing  two  miles  of  ditch  requiring 
about  2O.000  cu.  yds.  of  excavation  to  .\ugust 
Wallin,  Aberdeen,  Wash.,  at  the  following 
figures  :  Earth  excavation,  30  cts.  per  cu.  yd. ; 
hardpan,  $1  per  cu.  yd.,  and  rock  $1.10  per 
cu.  yd.     Bids  were  opened  March  4. 

Mexico, 

Francis  V.  Lister,  City  of  Mexico,  has 
petitioned  the  Mexican  Government  for  per- 
mission to  drain  the  Carpintero  lake  at  Tam- 
pico.  He  requests  six  months  further  time  in 
which  to  complete  the  plans.  The  drainage 
will  be  by  pumps  and  he  will  leave  crinals  to 
connect  with  La  Cortadura  and  subsidiary 
canals. 


WATER-WORKS 


Arizona. 

;  be  received  shortly  bj'  Capt.  J. 

Constructing  Quartermaster,   Fort 

Ariz.,  for  constructing  an  8-in.  w'a- 

ironi  Garden  Canyon  to  the  post, 

9  miles. 

Arkansas. 

niton   Waterworks    Co..    Morril- 
aas    awarded    a    contract    to     the 
t   Iter  Mfg.  Co.,  of  Philadelphia,  Pa., 
e  stallation   of  a  filtering  system. 

ckard  of  Speer  &  Dow,  Fort  Smith, 
h   been    granted    a    franchise    by    the 

0  oil  of  Benton,  Ark.,  for  the  installa- 
f  waterworks  system,  to  include  a  10,- 
!  andpipe. 

1  zens  of  Waldon,  Ark.,  are  agitating 
;  >n  of  a  city  water  and  electric  light 

California. 

eity  of  Orange.  Calif.,  has  let  the 
dor  the  construction  of  a  reinforced 
t(eservoir  90  ft.  in  diameter,  12%  ft. 
»i  setthng  basin,  to  the  B.  R.  Davis- 
D!  acting  Co.,  of  Monrovia,  Calif.,  for 
hiding  frame  and  composition  roof. 
..  ates,  of  Santa  Ana.  Calif.,  City  En- 
Orange,  will  be  in  charge  of  con- 
0  work.  The  capacity  of  the  reservoir 
0  gals.  Mayberry  &  Parker,  Pacific 
c?ldg.,  Los  .\ngeles,  are  Consulting 
tt.    Bids  were  cfpened  March  4. 

Colorado. 

JwiUbe  received  until  10  :.30  April  12, 

Ducting  Quartermaster,   Fort   Logan, 

the   construction    of    an    irrigauon 

:m   for   the   parade   ground,    athletic 


Florida. 

liwill  be  received  until  7  p.  m.,  April 
ommon  Council,  Fort  Pierce,  Fla., 
construction  of  waterworks,  sewers 
fic  lights.  Bids  will  be  received  by 
t  fiirnishing  material  and  construc- 
t  will  include  approximately:  One 
ise  and  pumping  plant  build'ing:  500 
fin..  8-in.  and  10-in.  C.  I.  P.;  60  Uvo- 
5  ants:  4  10-in.  gate  valves:  8  8-in. 
i^;  20  6-in.  gate  valves;  8,000  ft.  gal- 
'%in.  pipe:  32  valve  boxes;  1  duplex 
0  gals,  per  minute;  1  duplex  pump, 
'  per  minute ;  1  7o,000-gal.  tank  upon 
'wer:  1  100,000-gal.  concrete  reser- 
iSO  h.p.  boilers;  1  100  K  V.  A.  A.  C. 
<;.l  50  K.  V.  A.  A.  C.  generator;  1 
livitchboard,  complete;  7  miles  of  pole 
1  ruction,  complete :  7  miles  of  6-in.,  8- 
]■■  and  12-in.  sewer  pipe,  also  flush 
(1  manholes,  etc.,  etc.  All  bids  are  sub- 


ject to  rejection.  Plans,  profiles  and  spec- 
ifications may  be  seen  at  the  office  of  the  en- 
gineers. Specifications  will  be  forwarded  upon 
receipt  of  $3.  D.  D.  &  C.  M.  Rogers,  En- 
gineers, Fort  Pierce,  Fla. 

Georgia. 

An  election  will  be  held  in  Buford,  Ga., 
on  April  13  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $2U,000;  of 
this  amount  $10,000  will  be  applied  to  the  pav- 
ing of  Main  St.;  $5,000  for  school  purposes, 
and  $5,000  for  waterworks. 

The  citizens  of  Meigs,  Ga.,  at  a  recent  bond 
election  voted  the  sum  of  $20,000,  of  whi'.h 
$5,000  is  for  waterworks  and  S15.000  for  elec- 
tric lights. 

Idaho. 

Work  w-ill  begin  April  1  on  the  new  water 
works  system  at  Asotin,  Ida.,  to  cost  $35,000, 
Six  miles  of  pipe  will  be  laid  of  6-in.  and  8- 
in.  in  diameter,  standpipe  of  300,000-gal. 
capacity  constructed  200  ft.  above  the  town. 
H.  W.  Mitchell  of  Seattle,  Wash.,  is  Super- 
vising Engineer. 

Illinois. 

•I»Bids  will  be  received  by  L.  E.  McGann, 
Coiiimissioner  of  Public  Works,  Chicago.  111., 
until  11  a.  m.,  April  4.  for  furnishing  and  de- 
livering approximately  500  tons  (2,000  lbs.) 
of  pig  lead,  to  contain  not  less  than  99.5  per 
cent  lead,  to  be  marked  with  refiners'  name  and 
brand.  The  lead  to  be  distributed  as  follows : 
Pipe  yard  "A,"  Avers  and  Wabansia  Aves., 
150  tons ;  pipe  yard  "B. '  23,54  S.  .Ashland  Ave., 
150  tons ;  pipe  yard  "E,  "  104th  St.  and  Stewart 
-Ave.,  200  tons.  Cash  or  certified  check  for 
$2,000  must  accompany  proposal. 

4*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  April  1,  for  furnishing  labor, 
tools,  material,  etc.,  necessary  to  design,  con- 
struct and  erect  discharge  mains,  valves  and 
venture  meters  for  the  Lake  \'iew  pumping 
station,  Montrose  and  Clarendon  .Aves.,  ac- 
cording to  specifications  on  file  at  office  of  the 
Commissioner.  Cash  or  certified  check  for 
$1,000  must  accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commisisoner  of  Public  Works,  Chicago,  IH., 
until  11  a.  m.,  March  -30,  for  furnishing  and 
delivering  all  tools,  labor,  material,  etc.,  nec- 
essary to  repair  or  renew  all  asbestos  fire- 
proof coverings  for  steam,  exhaust  and  hot 
water  piping,  boilers,  breechings,  heaters, 
drugs  and  tanks,  at  the  various  water  pump- 
ing stations  in  the  city.  Contract  includes 
pipes,  ells,  tees,  valves  and  flanges  from  %  in. 
to  4%  ins.  in  diameter,  and  covered  with  a 
covering  of  from  1  in.  to  5  ins.  thick. 

•{•Bids  will  be  received  by  L.   E.   McGann, 


Coninii.->iuner  nl  I'ublic  WiPik^.  l."iiic.i-,io.  HI., 
until  II  a.  ni.,  March  :!Ot!i.  for  furnishing 
and  delivering  312  charcoal  iron  boiler  tubes 
3  ins.  outside  diameter.  No.  10  gauge  I  B.  W. 
G.)  each  11  ft.  8%  ins:  long,  32  charcoal  iron 
stay  tubes,  3  ins,  outside  diameter.  11  ft.  8  ins. 
long,  140  Hawley  Down  Draft  furnace  tubes, 
each  5  ft.  2  ins.  long,  to  be  made  of  lap  weld- 
ed special  charcoal  iron,  or  seamless  cold 
drawn  steel,  as  specified. 

•{•Bids  will  be  received  until  11  a.  ni..  .\pril 
3,  by  L.  E.  McGann,  Commissioner  of  Public 
Works.  Chicago  III.,  for  furnishing,  delivering 
and  erecting  complete  in  the  Lake  View  Pump- 
ing Station,  Montrose  and  Clarendon  .Aves.,  1 
vertical  triplex  single  acting  pump  driven  by 
direct  connected  triple  expansion  condensing 
engines.  General  data  relating  to  engine  is  as 
follows :  Xornial  capacity  per  24  hours.  25,- 
000,000  U.  S.  gallons,  no'rmal  speed  62  R.  P. 
M.,  maximum  speed  73  R.  P.  M.,  normal  head, 
exclusive  of  friction,  120  ft.,  ma.ximum  head 
exclusive  of  friction  140  ft.,  working  steam 
pressure  at  throttle  175  lbs.,  high  pressure 
steam  cylinder  15  ins.  diameter,  l')W  pres- 
sure steam  cylinder.  .50  ins.  diameter,  diam- 
eter of  fiv  wheels  13  ft.,  weiglit  of  fiv  wlieels, 
18,000  lbs.  Cash  or  certified  check  for  $6,000 
must  accompany  proposal. 

®The  City  Council  of  Havana,  III.,  has  let 
the  contracts  for  the  new  equipment  and  im- 
provements to  be  made  in  the  city  watec^ 
works  department:  Laidlaw-Dunn-Gordon 
Co.,  Chicago,  III.,  putting  in  the  2,000.000-gal. 
high  duty  Corliss  type  pumping  engine.  S8.625 ; 
Babcock  &  Wilcox,  two  water  tube  boilers, 
without  brick  work.  $2.499 ;  Piatt  Iron  Works, 
feed  pump,  $80;  Piatt  Iron  Works,  heater, 
$186;  -A.  Kallander  Co.,  furnishing  water  and 
steam  pipe  work  in  building  and  the  suction 
and  discharge  pipe,  moving  pump,  setting  up 
heater,  etc.,  $1,400;  J.  B.  Clow  &  Sons,  Chi- 
cago, cast  iron  pipe.  $24.15  per  ton;  also  spe- 
cial casting  at  $0.02%  per  lb.,  totaling  S2..500. 

Following  is  the  low  bid  received  bv  L.  E. 
McGann,  Commissioner  of  Public  Works,  Chi- 
cago, 111.,  for  furnishing  and  delivering  to  tlie 
water  works  shops,  2304  S.  Ashland  Ave.,  9,- 
000  lbs.  of  98  per  cent  pure  ingot  copper  and 
9,000  lbs.  of  copper  trolley  wire :  Great  West- 
ern Smelting  and  Refining  Co.  41st  St.  and 
Lowe  Ave.,  $0.14%  per  lb.  for  copper  and 
$0.13%  for  trollev  wire.  Bids  received 
March  20. 

Following  is  the  low  bids  received  by  L.  E. 
McGann.  Commissioner  of  Public  Works, 
Chicago.  111.,  for  furnishing  and  delivering  ap- 
proximately 25  tons  of  No.  1  red  scrap  brass 
to  the  water  works  shops,  2304  S.  Ashland 
-Ave. :  Great  Western  Refining  and  Smelting 
Co.,  41st  St.  and  Lowe  .Ave.,  $0.11%  per  lb. 
Bids  received  March  20. 


•i"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Indiana. 

®Hutyil!  &  Co,,  of  New  Castle,  Ind.,  have 
been  awarded  the  contract  by  that  city.  L.  M. 
Johnson.  City  Clerk,  for  the  laying  of  cast 
iron  water  pipe  approximating  10,000  ft.  of 
S,  10  and  12-in.  Charles  Brossinan.  Union 
Trust  Bldg..  Indianapolis.  Ind.,  is  Engineer. 
Bids  were  opened  March  18. 
Iowa. 

®Guy  E.  Smith  of  Indianola,  la.,  has  been 
awarded  the  contract  for  the  making  of  ex- 
tensions to  the  water  mains  in  Dilenbaek's 
addition.  Perry,  la.,  at  $0,469  per  ft.  The 
work  includes  9,(i!l8  ft.  of  4-in.  water 
mains,  7  tire  liydrants,  1  gate  valve  and  489 
ft.  of  1-in.  galvanized  pipe.  Chas.  E.  Wilson 
is  City  Engineer.     Bids  were  opened  March  20. 

Kansas. 

riie  citizens  of  Baldwin.  Kan.,  have  voted 
bonds  to  the  amount  of  $18,000  for  the  ex- 
tension of  the  waterworks  system. 

The  committee  appointed  to  devise  a  better 
water  system  for  Coffeyville,  Kan.,  has  recom- 
mended that  the  city  spend  $!:3o,000  for  more 
lines,  purification  plant,  etc.  An  election  will 
be  held  to  vote  on  the  proposition. 

Louisiana. 

®A.  Josey  of  Beaumont,  Tex.,  has  been 
awarded  the  contract  at  Shreveport,  La.,  for 
the  drilling  of  a  fresh  water  well  for  fire  pro- 
tection and  a  salt  water  well  for  a  public 
natatorium  on  the  Lousiana  Fair  grounds. 
The  contract  price  is  $3,700. 

The  officials  of  Morgan  City,  La.,  have 
purchased  a  plot  of  ground  for  $3,000  on 
which  will  be  constructed  the  water  -vorks 
plant. 

Maryland. 

The  Maryland  Water  Co..  of  Cecil  County. 
Md.,  has  made  application  to  the  Public  Serv- 
ice Commission  for  permission  to  issue  $100,- 
000  worth  of  bonds.  Of  the  amount  $30,000 
worth  of  bonds  are  to  be  retained  in  the  treas- 
ury and  $70,000  issued.  The  money  from  the 
sale  of  the  bonds  is  to  be  applied  as  follows: 
To  pay  off  existing  bonds,  due  May  1,  $30,000; 
for  the  purchase  of  mill  property,  water 
rights  and  power  at  Elkton,  Md..  $2.j.000 ;  to 
construct  filtration  plant,  $5,000. 

Massachusetts. 

•J»Bids  W'ill  he  received  until  2  p.  m..  .April 
4.  by  Clerk  of  the  Board  of  Public  Works,  for 
laying  water  pipe  in  the  city  of  Pittsfield, 
Mass.  The  work  will  be  let  in  sections  in- 
cluding the  following  quantities:  In  Section  o. 
the  principal  items  of  work  are  the  laying  of 
about  6,200  ft.  of  20-in.  cast  iron  pipe  and 
about  2,400  ft.  of  12-in.  pipe.  In  Section  6  the 
principal  items  are  the  laying  of  about  9,700 
ft.  of  20-in.  pipe  and  about  1,000  ft.  of  12-in. 
-pipe;  in  Sec.  7,  the  main  item  is  the  laying  of 
6.000  ft.  of  24-in.  cast  iron  pipe.  A,  B.  Farn- 
ham  is  Engineer. 

The  Water  Department  of  Westfield.  Mass.. 
has  under  serious  consideration  the  advisability 
of  constructing  a  large  storage  reservoir  in 
•connection  with  the  Granville  system.  The 
reservoir  would  hold  approximately  165,- 
•000,000  gals. 

The  Water  Board  of  Wakefield,  Mass.,  has 
voted  an  appropriation  of  $15,000  to  install 
water  meters, 

Michigan. 

The  citizens  of  Manchester.  Mich.,  have 
voted  bonds  to  the  amount  of  $27,000  for  the 
installation   of   a   waterworks   system. 

The  citizens  of  Chesauing,  Mich.,  have 
voted  against  the  issuance  of  bonds  in  the 
sum  of  $5,000  to  extend  the  water  mains  and 
erect  a  stand  pipe. 

Mississippi. 

It  is  proposed  to  install  a  180-h.p.  tubular 
boiler  and  erect  a  200.000-gal.  steel  plate 
tower  in  the  city  of  Natchez,  Miss.  T.  K. 
Winchester  is   Superintendent. 

Missouri. 

^Bids  will  be  received  imtil  noon,  .\pril  2, 
(by  Board  of  Public  Improvements,  St.  Louis, 
I\Io.,  J.  C.  Travilla,  President,  for  letting  No. 


10,453.  For  making  excavations,  hauling  and 
laying  complete  in  accordance  with  specifica- 
tions, about  4,870  ft.  of  30-in.  water  pipe,  30 
ft.  of  12-in.  water  pipe.  162  ft.  of  6-in.  water 
pipe,  50  cu.  yds.  rock  excavation  removed,  100 
lbs.  of  wrought  iron  straps  and  bands  fur- 
nished. 6  fire  hydrants  set.  Deposit  required, 
$474.13.     William  T.  Findly  is  Secretary. 

The  L'nion  Depot  Bridge  &  Terminal  R.  R. 
Co.,  Kansas  City,  Mo.,  contemplates  extend- 
ing the  Kansas  City  water  mains  over  its 
bridge  across  the  Missouri  River  to  a  tract 
of  land  in  Clay  County  where  it  is  proposed 
to  develop  an  industrial  city.  F.  W.  Fratt  is 
President. 

Nebraska. 

^Bids  will  be  rcccivcil  until  7  p.  m..  April 
16,  by  city  of  Rosalie,  Neb.,  for  the  construc- 
tion of  a  water  works  system  estimated  to  cost 
$8,700.  Grant  &  Letton,  401  F.  &  M.  Bldg., 
Lincoln,   Neb.,  are   Engineers. 

New  Jersey. 

•J«Bids  will  be  received  until  2:30  p.  m.. 
March  29.  by  Board  of  Water  Commissioners. 
Atlantic  City,  N.  J.,  for  furnishing  one  10,- 
000,000-gal.  horizontal  or  vertical  condensing 
steam  turbine  engine  and  centrifugal  pump. 
Each  bid  must  be  accompanied  by  a  certified 
check  for  $1,000.  L.  Van  Gilder  is  Engineer 
and  Superintendent. 

Engineer  .\rthur  A.  Reimer  has  submitted 
his  report  to  the  East  Orange  Water  Board. 
East  Orange.  N.  J.,  on  the  probable  cost  of  a 
connection  betw.een  the  Newark  water  mains 
and  the  system  of  East  Orange.  The  figure 
covers  the  work  of  laying  an  18-in.  pipe  from 
the  Newark  main  in  Bloomfield  Ave.  to  con- 
nect with  two  12-in.  mains  in  East  Orange, 
near  the  site  of  the  abandoned  wells  of  the 
Orange  Water  Co.  The  estimated  cost  is 
$9,000. 

The  citizens  of  Glen  Ridge,  N.  J.,  have  voted 
bonds  in  the  sum  of  $44,000  for  the  purchase 
of  the  plant  of  the  Orange  Water  Co.,  within 
the  borough.  The  plant  within  the  borough 
consists  of  the  pipe  line,  hydrants  and  other 
accessories. 

The  New  Jersey  House  of  Representatives 
has  passed  the  Leavitt  bill  permitting  the  city 
of  Trenton  to  acquire  lands  by  agreement  or 
condemnation  to  construct  a  purification  and 
filtration  plant. 

The  Water  Commission  of  Atlantic  City, 
N.  J.,  will  probably  relay  two  water  mains 
across  six  miles  of  meadow  from  the  .\bsecoii 
source  of  supply.  The  present  24  and  30-in. 
mains  are  said  to  be  in  a  bad  condition.  War- 
ren  Somers  is  a   member  of  the  Commission. 

The  city  of  Trenton.  N.  J.,  has  decided  to 
build  a  30,000.000-gal.  mechanical  filtration 
plant  for  the  purification  of  the  municipal  wa- 
ter supply  taken  from  the  Delaware  River. 
Plans  will  be  completed  May  20.  A.  C.  Greg- 
ory, Trenton,  is  Engineer  of  Sewers  &  Wa- 
ter, and  Johnson  &  Fuller,  1.50  Nassau  St., 
New  York  City,  are  Consulting  Engineers. 

New  York. 

The  citizens  of  Wolcott,  N.  Y.,  have  voted 
the  issuance  of  bonds  in   the   sum  of  $45,000  . 
for  the  installation  of  a  municipal  waterworks 
.system.  . 

North  Dakota. 


Citizens    of    Beach,    N.    Dak.,    are    agitating 
the   installation   of  a  system   of  w-atcrworks. 
Ohio. 

Plans  are  being  prepared  by  the  Moore  En- 
gineering Co.  of  Cleveland,  O..  for  the  mak- 
ing of  extensions  to  the  waterworks  svstem  of 
Clyde,  O.,  estimated  to  cost  $2.5,000.  The  work 
will  also  include  a  power  plant  and  electric 
light  extension.  Contracts  will  be  let  in  about 
60  days. 

City  Engineer  Robt.  L.  J.  Wagar  of  San- 
dusky, p.,  will  have  estimates  ready  by  April 
1  for  the  enlargement  of  the  filter  plant.  An 
estimate  has  been  completed  of  a  1..500  K.V..A. 
municipal  electric  station  in  conjunction  with 
the  waterworks,  estimated  to  cost  $160,000. 
Oklahoma. 

•f«Bids  will  be  received  until  10  a.  m  ,  April 
13,  by  Willard  S.  Levan,  City  Clerk,  Holden- 

•J*  indicates  work  now  open  for  bids. 


ville.  Okla..  for  furnishing  f.  o.  b,  caL  «- 
terworks   spur    (on  the  Chicago,  Rirf  ■ 
&   Pacific   R.   R.,  3  miles  east  of  Bj, 
Okla.).  machinery  to  be  used  in  thettf 
and  improvement  of  the  water  wot  , 
of  Holdenville.     Goodwin  &  Harper.io  ~ 
ritt   Bldg.,   Kansas    City,    Mo.,  are  Vii 
Official    advertisement    of    the    worj... 
found  elsewhere  in  this  issue.  ]  " 

©Contract   for  24-in.  vitrified  sew™, » 
be  used  in  the  water  line  from  the  i    ''' 
on  the  Murphy  tract  to  the  water  ^jn,, 
been   aw-arded   by  the   City  Counril  ■ 
Okla..  to  the   Builders'  Supply  C 

Oregon. 

•J-Bids    will    be    received    until   .\ 
City  of  Carlton,  Ore.,  for  the  const;ii, 
a  new  gravitv  w-ater  works  system,),, 
to   cost  $34,000.      Stannard  &'  Richaso,,  •.-, 
Engineers.  '  "' 

City  Recorder  John  N.  Sievers  of  ]((,>,. 
Ore.,   will   sell  bonds   April   9   in  thsu 
$20,000  for  the  purpose  of  building  jp 
taining    a    waterworks     system.     H 
Cross   is  Mayor. 

Pennsylvania. 

The  city  of  Lancaster,    Pa.,  has  s, 
in  the  sum  of  $30,000,  the  proceeds  He 
for  waterworks  improvement. 

South  Carolina. 

The  Town  Council  of  Barnwell,  :(_ 
been  petitioned  to  call  an  election  on  f 
tion  of  installing  an  electric  light  a  v 
works  plant. 

Tennessee. 

4"Bids  will  be  received  until  nooi:\; 
by  Ennis  M.  Douglass,  City  Clerk,  er 
Tenn.,  for  furnishing  fire  hydrants.  \ 
fied  check  for  $2.50  must  be  filed  witluc: 

•J«Bids  will  be  received  until  noonV 
by  Ennis  M.  Douglass,  City  Clerk,  e: 
Tenn.,  for  furnishing  the  city  with  > 
rants  as  per  the  following  specificatis- 
be  delivered  to  fire  department  hea  i 
Union  .Ave.  and  Front  St..  .50  fire\i' 
3%  ft,  from  top  of  main  to  sidewalk  .,: 
6-in.  bell  connections,  fitted  with  twi:'. 
one  4-in.  nozzle,  Memphis  standart 
Hydrant  to  open  to  right,  with  square:* 
%  in.  at  top.  and  1  in.  at  bottom.  H 
deep.  For  100  6-in.  auxiliary  bell  :l 
gate,  with  bronze  metal  double-facf  \ 
open  right,  with  square  head  nut.  ei 
standard.  For  100  double  adjusts 
boxes  and  covers.  Twenty-five  hyi;: 
be  delivered  30  days  after  awardinoi 
tract,  balance  in  90  days.  Certified  .'c 
$250  must  accompany  each  bid  as  a  ai 
of  good  faith. 

®The  city  of  Jellico,  Tenn.,  has « 
the  following  contracts  for  waterwK; 
sewer  work  for  which  Walter  G.  Ki  is 
Birmingham.  -Ala.,  is  Engineer;  bidoi 
March  18:  Bellinger  &  Neely.  Jellioii 
ing  system  of  house  sewers;  PI 
Works,  Atlanta,  Ga..  for  furnishing  <i 
000-gal.  pumps ;  Columbian  Iron  »\ 
Chattanooga,  Tenn.,  for  furnishing  se  r 
ings.  The  4.8  miles  of  sewers  will  i: 
000.    A.  B.  Wallace  is  City  Secretar 

Texas. 

Civil  Engineer  James  F.  Brook  .  1 
tine,  Tex.,  has  made  estimates  aii.rt' 
mendations  to  the  City  Council  o  1' 
Tex.,  on  the  installation  of  a  system f 
water  works.  The  engineer  reconrni 
system    costing   $85,000. 

Complete  plans  and  specifications  'f 
waterworks  filtration  plant  for  the  cit;  f 
las,  Te.x.,  will  be  ready  by  April 
plans  adopted  by  the  citv  are  for  the  P" 
of  at  least  15,000.000  gals,  a  day.  '.y 
for  the  installation  of  the  plant  onw 
of  the  boiler  room  of  the  old  Turl  C 
pumping  station.  It  is  to  cost  $152.- ■ 
a  purification  cost  per  year  of  about-' 
J.  H.  Fuertes  of  Ntew  York  City  is  "i 
ing  Engineer.     William  M.  Hollam'  i" 

The  Eagle  Lake  Water  &  Light  C  f 
Lake.    Colorado   County,    Tex.,  has  |"  '. 
corporated  with  a  capital  stock  of  $15!'-  -■' 


®  indicates  a  contract  let  recently. 
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--    are:      George    Herder,    J.     E. 

■  G.  E.  Russell, 
n    Water    &    Light    Co.,    Anson, 
ten    incorporated    with    a    capital 

^.nOO  to  take  over  the  present  city 

n  will  be  held  in  Sulphur  Springs, 

ril  2  for  the  purpose  of  voting  on 

of  bonds  in  the  sum   of  $:30,000 

:i£;   the    waterworks    by    the    con- 

a   pipe   line    two   miles    long   to 

reck  and  the  building  of  a  station. 

Vermont. 

'  be  received  until  noon.  .\pri!   10, 

.    of   the   Greensboro   Water    Co.. 

Vt..   for   laying   the   water   pipes 

The  work  will  include   the   fol- 

.ximate  quantities :     r>.400  ft.  8-in. 

ud,  "2,800  ft.  6-in.  pipe  to  be  laid. 

1.    pipe   to    be    laid,    H    or   more 

'le  set.     E.xcavating  and  building 

and  digging  ditches  from  3  to  G 

S.  Ingalls  is  one  of  the  directors. 

ina  Light  &  Power  Co.  has  been 

ding  to  advices  from  White  River 

.  as   a  holding  company   to  take 

perties   of   the    Hartford    Water 

which    furnishes    water    to    West 

.    H.,  and   White  River  Junction, 

'.Tsconia     Electric     Light     &     Gas 

furnishes     light      and      power 

i.mon   and   Hanover.   X.    H..   and 

Junction     and     Hartford.    \'t. 

:'    Chase  of  Hanover,   X.   H..   is 

rank  Collins  of  West  Lebanon  is 

■iger. 

Virginia. 

;  s;e   K.   .\nderson   of   the   Circuit 
1  Forge,  \  a.,  has  issued  an  order 


for  an  election  by  the  citi.7tiis  ,,i  Clifton  Forge 
to  decide  whether  the  city  siirdl  issue  $190,01H) 
of  Its  bonds  with  wliich  to  i)r,rchase  the  prop- 
erty and  franchise  of  the  I'l  iiun  Forge  Light 
&  Water  Co, 

The  citizens  of  Colonial  IV.uii,  Westmore- 
land County.  Va..  at  a  recent  election  voted 
the  issuance  of  bonds  in  tlu-  sum  of  $17,000 
for  the  installation  ot   a  waterworks. 

.-Kn  election  will  be  held  in  Chatham.  Va., 
on  April  18  to  vote  on  the  proposition  of 
issuing  bonds  in  the  sum  of  $10,000  for  the 
installation  of  water  meters ;  also  sewer  svs- 
tem. 

Washington. 

The  City  Coimcil  of  Caililamet.  Wash.,  has 
adopted  resolutions  providing  lor  an  extension 
of  the  water  system. 

.\n  election  is  to  be  held  in  Cenlralia.  Wash., 
on  .-Kpril  23  for  the  purpose  of  voting  for  the 
installation  of  a  municipal  gravity  water 
system. 

Wisconsin. 

•{•Bids  will  be  received  early  in  .April  bv 
town  of  Belleville.  Wis.,  for  tlie  construction 
of  a  waterworks  plant  estimated  to  cost  about 
$1.5,000.  W.  G.  KirchofTer,  .Madison,  Wis.,  is 
Engineer. 

•|*Bids  will  be  received  until  1  p.  m.,  .April 
4,  by  O.  O.  Wilgand,  County  Clerk,  Shawano, 
Wis.,  for  the  erection  of  a  40,000-gal.  steel 
tank  and  80- ft.  steel  tower.  W.  G.  Kirchoffer, 
Madison,  Wis.,  is  Engineer. 

Consulting  Engineer  .Arthur  Morgan,  169 
Jackson  Blvd..  Chicago.  III.,  has  been  retained 
by  the  city  of  Manitowoc,  Wis.,  to  prepare 
plans  and  specifications  for  increasing  the 
water  supply  and  improving  the  water  works 
plant. 


Petitions  for  the  calling  of  a  special  election 
to  vote  on  the  installation  of  a  waterworks 
svstem  have  been  circulated  in  Palmyra,  Wis. 
The  Busmess  Men's  Club,  Dr.  J.  A.  Kiethley, 
President,  is  agitating  the  movement. 

The  Bureau  of  Economy  and  Et^ciency  of 
Milwaukee.  Wis.,  has  recommended  a  new 
reservoir  on  the  south  side,  another  high  serv- 
ice station  on  the  west  side  and  more  modern 
pumping  engines  at  the   Xoth   P'!:;;   station. 

Wyoming. 

The  contr.act  for  extending  lae  w.nci  works 
system  of  1  liermopolis,  Wyo..  has  been  award- 
ed to  Harry  lloldreilge  fo'r  $.to,80t;. 

Canada. 

Consulting  Engineer  .Allen  Iiazen  of  Xew 
York  City,  designer  of  the  filtration  plant  at 
the  Island,  is  reported  to  have  informed 
the  city  officials  of  Toronto,  tint.,  that  the 
plant  must  he  enlarged  or  meters  installed 
to  prevent  water  waste.  City  Engineer  C.  H. 
Rust  estimates  that  it  would  cost  $420,000  \<> 
make  seven  additional  filter  beds  and  $710,000 
to  make  13  beds. 

©Chapman  &  Walker,  Ltd.,  Toronto,  Ont.. 
have  been  awarded  the  contract  by  the  Hoard 
of  Control  of  Winnipeg,  Man.,  M.  Peterson. 
Secretary,  for  the  furnishing  of  a  5.000,000- 
gal.  horizontal  turbine  pump  to  the  water- 
works department  at  $8,670.  Bids  were  opened 
March  4. 

The  contact  for  supplying  about  3."i  miles  of 
steel  pipe  from  3  to  10-in.  in  diameter  to  the 
Mimicipalily  of  Edmonds.  B.  C.  for  which 
bids  were  received  March  11  by  W.  Griffiths. 
Clerk,  has  not  been  awarded.  Will  probably 
be  decided  March  2."i.  Cleveland  &  Cameron, 
oOC  W'inch  Bldg.,  Vancouvir,  B.  C,  are  Engi- 
neers. 


ICWERAGE    AND     GARBAGE     DISPOSAL 


Arkansas. 

tuliller  Engineering  Co.,  Southern 
B?.,  Little  Rock,  .Ark.,  has  been  award- 

<  itract  for  the  construction  of  sewers 
•cently  organized  sewer  district  of 
»l  Ark.,  at  a  cost  of  approximatelv 
I.! 

<y  Council  of  Russellville.  .Ark.,  has 
i;,  1  the  formation  of  a  sewer  district 
ij;  the  larger  portion   of  the  city. 

1  California. 

nance  Committee  of  the  Board  of 
■i  rs,  San  Francisco.  Calif.,  has  rec- 
I  J  the  appropriation  of  $60,000  for 
(ision  of  the   Pierce   St.   sewer   from 

St.   through    the    exposition    site    to 


ngineers  Benjamin  Dupuy  of  South 
j.  S.  J.  Omum  of  Pasadena  and  R. 
^:ridge  of  .Alhambra  have  presented 
nrt  on  the  outfall  sewer  question  to 
<  city  committee,  at  a  meeting  held  in 

asadena.      The    report     recommends 

urification  plant  be  erected  at  some 
jsoint  to  take  care  of  the  sewage  of 

•  cities,  rather  than  that  an  outfall 
I  be  constructed  at  this  time.  The  prob- 
I;  for    a  population  of  300.000  as  siig- 

lU  be  as  follows:     For  the  first  six 

|.im    the    Pasadena    septic    tank    on, a 

seven-tenths  of  one  per  cent,  33  ins. 

next  18  miles  on  a  grade  of  two- 
f  one  per  cent.  42  ins.  For  the  last 
>  on  a  grade  of  one-tenth  of  one  per 
ins.    This  will  cost  exclusive  of  right 

for  the  first  six  miles  $112,000.  for 
18  miles.  $448,320.  for  the  last  six 
143.630.  Total,  $703.9.50. 
engineer  W.  S.  Farley  of  Richmond. 
las  started  work  upon  plans  for  a 
ensive  sewer  and  surface  drainage  sys- 
igncd  to  meet  both  the  present  and 
rowth  of  the  cit>'. 

ioard  of  Public  Works  of  San  Fran- 
ilif.,  has  passed  a   resolution   request- 


ing the  supervisors  to  set  aside  $100,000  for 
the  extension  of  the  Sunset  sewer  across 
Golden  Gate  Park  from  Lincoln  W'ay  to 
Cabrillo  St. 

The  City  Council  of  San  Diego,  Calif.,  has 
passed  ordinances  authorizing  improvements 
amounting  to  more  than  $600,U00.  and  will  fi.x 
a  date  for  a  bond  election.  The  improve- 
ments are  as  follows:  Fire  department,  $80.- 
000;  sewer  extension.  $120,000;  bridges  and 
repairs  of  streets,  $55,000 ;  comfort  station 
in  the  plaza,  $50,000 ;  water  extension,  $256,- 
4.52 ;  replacing  old  pipe,  $14,059 ;  Point  Loma 
reservoir,  $12,000 ;  City  park  reservoir,  $^35,- 
000 ;  miscellaneous  items  for  repair  and  main- 
tenance, $87,100. 

Florida. 

©Isaac  Mickler  of  Giattanooga,  Tenn.,  has 
been  awarded  the  contract  bv  the  Board  of 
Public  Works  of  Bradentow'n,  Fla.,  O.  W. 
Spencer,  Clerk,  for  the  construction  of  a 
sanitary  sewer  system  at  $24,500.  Bids  were 
opened   March  5. 

The  citizens  of  Jacksonville,  Fla.,  have  been 
asked  by  the  City  Council  to  consider  a  bill 
which,  if  passed  by  the  council,  will  provide 
for  laying  sewers  on  Post  St.,  from  Osceola 
to  .Acosta  St.,  in  Riverside. 
Georgia. 

•{•Bids  will  be  received  until  .April  12,  by 
Board  of  Health,  Atlanta,  Ga.,  for  the  con- 
struction of  a  garbage  crematory.  The  cost 
of  the  improvement  is  estimated  at  about 
$400,000. 

The  Sewer  Committee  of  the  County  Com- 
missioners. .Atlanta,  Ga.,  has  agreed  to  lay  a 
sewer,  1,000  ft.  on  both  sides  of  Ponce  de 
Leon  Park  and  the  baseball  park,  to  take  care 
of  the  sewer  branches  in  that  vicinity ;  the 
building  of  400  ft.  of  sewer  on  Highland  .Ave., 
reaching  the  Southern  Ry. ;  building  of  500  ad- 
ditional ft.  of  sewer  at  the  McDaniel  St.  out- 
let, and  the  completion  of  the  Proctor  Creek 
sewer. 

Plans  are  being  prepared  by  Engineer  J.  X. 


llazelhurst  of  .Atlanta,  Ga..  for  the  construc- 
tion of  new  sewers  and  a  disposal  plant  for 
the  city  of  Lakeland,  Fla.,  estimated  to  cost 
$75,000.  The  work  will  also  include  street 
paving,  to  cost  approximately  $180,000.  Bonds 
are  to  be  sold.     C.  F.  Brush  is  City  Engineer. 

Idaho. 

The  .Sewer  Committee  of  Sandpoint.  Ida., 
plans  to  begin  work  the  first  of  .April  on  the 
lateral  on  Main  St.,  between  Third  and  First 
-Aves.,  and  on  the  several  laterals  in  sewerage 
improvement  district  X^o.  2.  It  is  estimated 
that  $50,000  worth  of  sewer  work  will  be 
done  this  summer.  .AH  work  will  be  done 
by  day  labor. 

Illinois.  ^ 

•{•Bids  will  be  received  until  2  p.  m.,  March 
.30,  Board  of  Local  Improvements,  .Alton, 
111.,  for  the  construction  of  sewers  in  accord- 
ance with  plans  and  profiles  and  specifications, 
on  file  with  the  City  Clerk.  J.  E.  Schwaab  is 
Secretary. 

•I»Bids  will  be  received  until  1  p.  m.,  .April 
1,  by  Board  of  Local  Improvement,  Murphys- 
boro.  111.,  for  the  construction  of  the  East 
Side  Sewer  System.  The  contract  includes 
26.500  lin.  ft.  of  vitrified  sewer  pipe  8  to  22 
ins.  in  diameter.  Ralph  A.  Rollo,  City  En- 
gineer. 

■{•Bids  will  be  received  until  4  p.  m..  .April 
1,  by  the  Board  of  Local  Improvements,  Gal- 
va.'lll.,  for  furnishing  the  necessary  labor  and 
materials  for  the  construction  of  sanitary 
sewers  and  cast  iron  water  mains.  The  work 
will  include :  For  sewer  improvement,  594 
ft.  of  8-in.,  2,040  ft.  of  6-in..  9  manholes  and 
one  combined  manhole  and  flush  tank.  For 
water  mains  improvement.  2.420  ft.  of  4-in. 
cast  iron  pipe.  5  double  nozzle  tire  hydrants, 
2  4-in.  valves  with  boxes.  W.  S.  Shields  Co., 
1200  Hartford  Bldg.,  Chicago,  III.,  are  En- 
gineers. 

•{•Bids  will  be  received  by  L,  E.  McGann. 
Commissioner  of  Public  Works.  Chicago,  111., 
until    II    a.   m.    .April    I,    for    furnishing    andl 


4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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delivering  at  the  ISth  ward  yard.  Adams  St. 
and  Center  Ave..  I'-J  garbage  uagc.ms  and  tank 
racks,  according  to  specifications  on  file  at 
iiifice   "i    the   Commissioner. 

®F.  E.  Kaminski  of  Watcrtown.  Wis,,  has 
been  awarded  the  contract  for  sewer  and  water 
improvements  in  the  south  end  of  the  city  by 
the  Board  of  Local  Improvements  of  Moline, 
111.,  at  $4,463.  The  contract  calls  for  the 
laying  of  (J-in.  water  main  and  8-in.  sewer 
on  23d  Ave.,  from  21st  to  27th  St. ;  on  25th 
St.,  from  23d  Ave.  to  19th  .-Vve. :  and  on  19th 
Ave.,   from  25th    St,   west. 

®E.  R.  Harding  Co.,  Racine.  Wis.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Galesburg.  III.,  for  the  con- 
struction of  the  East  Main  St.  sewer  to  take 
care  'if  that  district  between  the  Burlington 
tracks  and  the  public  square  at  $17,041.  The 
other  bidders  were  E.  B.  Waggoner,  Oshkosh. 
Wjs.,  $18,308  and  J.  B.  Mc.\uley.  Galesburg, 
$I7.6..11.  City  Engineer  Frank  Connolly's  es- 
timate for  tile  work  is  as  follows :  967  lin. 
ft.  of  24-in.  sewer,  $2,630:  3.424  lin.  ft.  of 
18-in.  sewer  pipe.  $9,456:  1.902  lin.  ft.  of  lo- 
in, sewer  pipe,  $3.481 :  16  manholes  at  $757 ; 
15  catchbasins  at  $443:  6  storm  water  inlets. 
$66;  315  lin.  ft.  10-in.  pipe.  $2:W ;  court  costs, 
etc..   $1.02.3. 

®Greene  &  Sons,  contractors  for  the  sewer 
system  in  Marseilles,  111.,  have  sublet  the  con- 
tract for  tunneling  under  the  canal  at  .\urora 
St..  and  laying  the  tile  to  T.  E.  Willett  of 
Marseilles. 

The  citizens  of  Earlville.  III.  will  vote  at 
the  city  election  in  April  on  the  proposition 
of  putting  in  a  .system   of  sewers. 

City  Engineer  John  Schwaab  of  .Alton,  111., 
has  prepared  a  recommendation  to  tl.e  City 
Council  that  septic  tank  sewer  systems  to  cost 
about  $2ii,00il  be  installed  in  L'pper  .\lton.  the 
contour  of  that  part  of  Alton  forbidding  the 
building  of  a  sewer  to  empty  into  the  river. 

The  annual  budget  for  the  coming  fiscal 
year  in  Springfield.  111.,  totals  $803,498,  which 
includes  the  following  sewer  work:  Mildred 
Park  sewer,  $20,000;  Ridgely  sewer.  $10.0i)0 
and  town  branch  sewer.  $5.IKI0. 
Indiana. 

®The  contract  for  the  construction  of  the 
sewer  in  Portland.  Ind..  has  been  awarded  to 
Griffith  &  Sprinkle  of  Portland  at  $7.4(i9. 
J.  W.  Fitzmaurice  of  Winchester.  Ind.,  and 
N.  N.  North  of  Rluffton.  Ind..  also  bid  on 
the   work. 

®The  City  Council  of  Boonville.  Ind..  has 
let  the  contract  for  the  building  of  the  South 
Side  sewer  system  to  John  L.  Newman  & 
.  Co.,  of  Evansville,  Ind..  at  $-54,764.  Work  is 
to  be  started  within  :ln  davs  and  completed 
hy  Dec,   1. 

Iowa. 

Councilman  Dorr  Lamb,  of  the  water  and 
sew-er  departments.  Marshalltown,  la.,  is  pre- 
paring to  have  estimates  made  of  the  cost  of 
water  and  sewer  e.xtensions  that  will  be  neces- 
sary in  those  streets  that  are  to  be  paved. 
About  11  blocks  of  sanitary  sewer  and  about 
eight  blocks  of  water  main  extensions  will  be 
necessary.  The  cost  is  estimated  between  $7.- 
OOO  and  $8,000. 

Plans  have  been  prepared  liy  Engineer  H. 
G.  Vollmer  of  Burlington,  la.,  for  the  con- 
struction of  the  Mt.  Pleasant  St.  sewer  and 
the  Linden  St.  sewer.  .An  election  was  held 
March  25  to  vote  on  the  proposition. 
Kansas. 

The  City  Commissioners  of  Newton,  Kan.. 
have  instructed  City  Engineer  F.  E.  Devlin  to 
proceed  with  plans  for  the  storm  sewer.  .'Ks 
outlined  by  the  engineer,  the  sewer  will  con- 
sist of  a  main  sewer,  north  and  south  of  the 
track. 

Kentucky. 

The  governor  has  signed  the  bill  authoriz- 
ing the  city  of  Louisville,  Ky..  to  vote  on  the 
question  of  issuing  $2,000,000  of  bonds  for 
sewer  extension. 

Louisiana. 

•{•Bids  will  be  received  until  noon,  .\pril 
25.  by  Sewerage  and  Water  Board.  .508  City 
Hall,  New  Orleans,  La.,  for:  I.  Contract  -S'O 
D.   condensing   machinery    for  O.uOli   k.w.   lur- 

•l-  indicates 


bine.  2.  Contract  41-D,  two  hydraulically 
operated  sluice  gates.  3.  Contract  42-D,  con- 
struction of  lined  and  covered  canal  on  Clai- 
borne, from  Elysian  Fields  to  Lafayette  .\ve. 
4.  Contract  43-D.  iron  screens  for  pumping 
station  No.  1.  Specifications  with  blank  form 
of  proposals  will  be  furnished  on  application 
at  the  office  of  the  board.  Geo.  G.  Earl, 
General    Superintendent. 

Maryland. 

•{•Bids  will  be  received  until  11a.  m..  .\iiril 
3,  by  Board  of  Awards,  Baltimore.  Md..  for 
the  construction  of  lateral  sewers  in  District 
No.  17.  Plans  and  specifications  may  be  ob- 
tained of  the  Sewerage  Commission.  Charles 
England.  Chairman.  904  American  Bldg..  Bal- 
timore. Md.  The  work  will  include  the  fol- 
lowing approximate  quantities:  14.M00  lin.  ft. 
vitrified  pipe  sewer.  8  ins.  to  15  ins.  diameter: 
lO.OOO  lin.    ft.   vitrified  pipe  house  connections. 

Specifications  have  been  presented  to  the 
Sewerage  Commission  of  Baltimore.  Md.,  by 
Chief  Engineer  Calvin  W.  Hendricks  for  the 
construction  of  a  sewer  in  the  district  bound- 
ed on  the  south  by  Pratt  St..  on  the  north  by 
Le-xington  St.,  on  the  west  by  Light  St..  and 
on  the  east  by  Frederick  St.  Specifications 
have  also  been  submitted  for  the  continuation 
of  the  sewer  from  Lexington  St.  to  Center 
St.,  and  from  Frederick  St.  to  Jones  Falls  as 
the  northern  and  eastern  boundaries. 

The  citizens  of  Laurel.  Md..  at  a  recent 
special  election  voted  against  the  proposition 
to  allow  the  mayor  and  city  council  to  bor- 
row $35,000  far  a  complete  sew-erage  system. 
George   P.   McCeney   is   mayor. 

Massachusetts. 

^Bids  will  be  recciied  until  3  p.  m..  .April 
2.  by  Committee  rm  Sewerage.  Charles  S. 
Holden.  Chairman,  .\ttleborough.  Mass.,  for 
laying  cast  iron  and  \itrihed  pipe,  building 
brick  manholes  and  other  appurtenances.  The 
approximate  quantities  of  the  work  to  be  done 
according  to  the  estimate  of  J.  J.  Vankenburg. 
Engineer,  are  as  follows :  Laying  250  lin.  ft. 
of  16-in.  castircn  pipe :  laying  2,040  lin.  ft. 
of  12-in.  castiron  pipe:  laying  6,380  lin.  ft.  of 
I2-in.  vitrified  pipe:  laying  1.5,550  lin.  ft.  of 
10-in.  \  itrified  pipe:  laying;  88,500  lin.  ft.  of 
8-in.  vitrified  pipe:  laying  2.870  lin.  ft.  of  6-in. 
vitrified  pipe;  laying  4.000  lin.  ft.  of  5-in.  un- 
derdrain  pipe;  building  li24  manholes;  30  cu. 
yds.  concrete  masonry ;  600  cu.  yds.  rock  ex- 
cavation :  700  cu.  yds.  gravel  foundations ; 
2,000  ft.  B.  M.  timber  foundations. 

The  citizens  of  .-Xmesbury.  Mass..  have 
voted  in  favor  of  the  installation  of  a  sewer- 
age system  at  an  estimated  cost  of  $160,000. 
.\n  election  will  be  held  .\pril  1  to  select  a 
list  of  sewer  commissioners. 

Michigan. 

•J^Bids  will  be  received  until  8  p.  m..  March 
28.  by  Board  of  Public  Works.  E.  H.  Christ. 
President.  Grand  Rapids.  Mich.,  for  transport- 
ing and  erecting  pumps,  piping,  motors,  trans- 
formers and  crane  for  the  East  Side  sewage 
pumping  station,  according  to  the  plans  aiid 
specifications  on  file  at  the  office  of  the  Board. 

^Bids  will  be  received  until  8  p.  m.,  March 
28.  by  Board  of  Public  Works.  Grand  Rapids. 
Mich.,  for  the  construction  of  the  East  Side 
Sewage  pumping  station  according  to  plans 
and  specifications  on  file  with  the  board  and 
Williamson  &  Crow,  .Architects.  E.  H.  Christ 
is   President  of  the   Board. 

The  citizens  of  Jackson.  Mich.,  on  .\pril  1 
will  vote  upon  the  construction  of  the  follow- 
ing: Sewers — Harmon  Drain  Extension: 
South  Branch  of  Harmon  Drain :  on  High 
St.  from  Harmon  Drain  west  to  present 
sewer;  on  High  St.  from  Harmon  Drain  to 
.Merriman  St. ;  on  i\Ierriman  St.  from  High 
St.  to  Harmon  Drain ;  on  Second  St.  from 
Washington  St.  to  Union  St. ;  on  West  Ave. 
from  Union  St.  south  200  ft. ;  on  First  St 
from  McBride  St.  to  Morrell  St.;  on  Third 
St.  from  Union  St.  north  750  ft. ;  on  Green- 
wood Ave.  from  First  St.  to  Randolph  St 
Total.  $9..50O.  Laterals— On  Railroad  St.  from 
Page  .A.ve.  to  firs;  alley  west  of  Summit;  on 
Page  .Ave.  from  Elm  .Ave.  to  Russell  St.:  on 
East  .\vc.  from  j\Iain  St.  to  Railroad  St.;  on 
Pringle  .Ave.  from  Pleasant  St!  to  Gorham 
work  now  open  for  bids.     ®  indicates  a  contract 
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St.;  on  Seymour  St,  from  Gati, 
LeRoy  St.;  on  Orange  St,  from  L, 
North  St. ;  on  Sevmour  St.  froml, 
north  .3.50  ft.;  on  Park  Ave.  frC 
St.  southeast  1,300  ft.;  on  Bate< 
LeRoy  St.  north  .320  ft.  Total,  %^ 
Harrington,   City   Recorder.  P  '" 

The  citizens  of  .Almond,  Mich, 
election    voted   against   the   issuan'cn 
in  the  sum  of  $15,000  for  a  sewer'v-t 

The  City  Council  of  Detroit  [Iri 
allowed  nearly  $1,000,000  worth  o L,,., 
provements  for  the  coming  yearAi 
the  sewer  improvements  granted  t' 
eastern  section  of  the  city.  Four>c 
the  Mt.  Elliott  Ave.  sewer,  and  fiv(if': 
St.  sewer  were  approved,  Otherev 
tensions  in  Martin  and  Lakewood  :ec 
nor's  Creek  road,  Forest.  Warre  i' 
Hiazlett.  Westminster  and  Bethune  t,(. 
allowed, 

Minnesota. 

•J-Bids  will  be  received  until  '.lO 
March  29,  by  City  Council,  at  the  .,c, 
N.  Knott.  City  Clerk,  Minneapolis  [j, 
furnishing  the  city  a  %-cu.  yd.  con.t, 
for   use   in    sewer  construction. 

•J»Bids  will  be  received  until  '.if) 
March  29.  by  City  Council  at  the  >,c, 
N.  Knott,  City  Clerk,  Minneapolis,  [i- 
furnishing  steel  reinforcing  rods  f  c 
sewer   construction. 

^Bids  will  be  received  until  To 
29.  by  City  Council,  at  the  office  f 
Knott.  City  Clerk,  Minneapolis,  in 
furnishing   one    hot    concrete  mixt 

•J«Bids  will  be  received  until  8  pn 
18.  by  Lester  J.  Fitch,  Citv  Recorr 
Minn.,  for  the  construction  of  a  ir 
and  sludge  bed.  according  to  plans  li 
fications  on  file  with  the  City  RecdJ- 

®Ilstrup  &  Olson,  22n  Security  Ilg 
neapolis,  Minn,,  have  been  awardeth 
tract  by  the  city  of  Albert  Lea,  Mn 
Dudley.  Clerk,  for  the  construction  ;, 
system  including  approximately  l.Vi 
10-in.  pipe.  6,800  ft.  of  8-in.  pipe,  ai :: 
holes.  The  contract  price  is  $12,!)S1  ', 
Barneck.  Citv  Engineer.  Bids  i\  i 
.March  22. 

The  City  Council  of  Willmar,  n, 
jected  all  bids  received  March  18). 
Gunderson.  City  Clerk,  for  the  insta- 
a  sewer  system,  being  higher  than  it 
available  for  the  work.  The  work  o 
elude  sanitary  sewer  system,  storm  - 
water  sewer  and  septic  tank,  sludgte 
The  total  length  is  approximately  ."' 
including  the  drain  tile  for  the  outle 

.A  trunk  sewer  is  to  be  conslci 
Woodland,  a  suburb  of  Duluth,  hv 
spring,  which  will  run  from  Wob 
about  .33d  Ave.  east,  then  a  short  (t;, 
the  south  and  empty  into  the  lake,  ^i 
owners  have  been  a'ssessed  ^,000  f.  t 
provement.'  '  ' 

The   Board   of    Public   Works  oft.  P: 
Minn.,  has  ordered  the  constrtiction  ' ;.  v 
erage    system    on    Griffith.    East   TM. 
Fourth  and  other  streets  at  an  estiiic 
of  $30,000. 

City  Engineer  Walling  of  Winoi  Mir 
is  completing  plans  and  specificatioi  f  -  ■ 
new  sanitary  sewers  which  are  ■  i 
stalled  on  Huff  St.,  between  Third  ai  I  - 
and  on  Winona,  between  Second  ;1  fhi 
Sts. 

The  City  Council  of  Proctor.  Miii  • 
sidering    two   plans    for   the   installs'" 
sewer  system.     One  calls  for  the  h  d; 
the   main    trunk   sewer  through  We  [ 
and  emptv  in  the  bav  at  an  estimati  C".-' 
$70,000.      The    other'  calls    for  a   siic  la 
system,  estimated  to  cost  $4.5,000. 
Missouri. 
•{•Bids    will    be    received    until  no.  .^o 
4.  by  J.   H.  Langston,  City  Clerk,  S'!- 
Mo.,  for  the  construction  of  the  soiitrr 
northern  sewage  disposal  works  in.a'r 
w-ith  plans  and   specifications  on  file  it 
city   clerk   and    .Alexander   Potter.  C  s 
Engineer,    114    Liberty    St..    New  Y> 
Official  advertisement  will  lie  foiinil  ■> 
in   this   issue. 

let  recently. 
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Thelioard  ot  Public  Works  ol  Kansas 
has  let  the  contract  for  the  con- 
t  the  third  section  of  tlie  Brush 
r  to  Leon  H.  Jordan  at  $30,568. 
an  intercepting  one.  will  extend 
to  Holly  Sts.,  and  will  be  rein- 
rete  and  monolithic  concrete  con- 

ard  of  Public  Works  of  Kansas 
has  let  the  contract  for  an  inter- 
lU  district  sewer  to  extend  from 
.:id  Cleveland  Ave.  to  Raytown 
:ig  near  'iOth  St.,  most  of  the  wav, 
vobertJ  at  $30,908.  It  will  be  coii- 
both  vitntied  clay  and  monolithic 

Council  of  Carthage,  Mo.,  has  es- 

::other  sewer  district.   No.  9,  cov- 

iry  north  of  Central  Ave.,  to  the 

xtending  west   from   Main    St.   to 

Between    Mound    and    Limestone 

■ds  ^  block  west  of  Maple  St. 

Montana. 

!=on-Smith  Co.  has  been  awarded 
t  by  the  City  Council  of  Greai 
.  for  the  construction  of  a  lateral 
tth  allev  southwest  between  Fifth 
Sts..  at' $1,286. 

lis  of  Lewistown,  Mont.,  will  vote 
the  proposition  to  issue  bonds  in 
$60,000  for  the  purpose  of  con- 
;  east  side  sewer  system. 
:is  of  Roundup.  Mont.,  on  March 
linst  the  issuance  of  bonds  in  the 
'I.M3  for  the  installation  of  a  sewer 
-ither  election  will  be  held  in  the 
E.  J.  Parkinson,  is  City  En- 
Nebraska. 
1  be  received  until  11  a.  m.  (cen- 
.\pril  18,  by  Quartermaster,  Fort 
• .  for  furnishing  all  labor  and  ma- 
iie  construction  of  a  reinforced 
wer    and    accompanying    work    at 

.    Council    of    Omaha,    Xeb.,    has 

.    contract    for   supplying   the   city 

department  with   sewer  pipe  dur- 

i*   to  L.  B.  McCoun  &  Co.     Other  con- 

varded    were :       Diet/.     Lumber     Co.. 

'imber;    L.    B.    McCoun.   cement; 

n.  sand ;  Wearne  Bros.,  cast  iron  , 

!  Co.,  lubricating  oils:  L^nion  Oil 

International    Oil    Co.,   asphalt ; 

lining   Co..    road    oils. 

New  Jersey. 

•     Christie.  38  Thomas   St..   New- 

las  been  awarded  the  contract  by 

>mmittee  of  South  Orange,  N.  J., 

^truction    of   sewers   in     Hiltonia 

.^outh  Orange  at  $1-5,963.  The  work 

i,  the  construction  of  12,400  ft.  of  8-in. 

!  and  1,600  ft.  of  10-in.  sewers.     Alex- 

i'tter,  114  Liberty  St.,  New  York  City, 

■■'ulting    Engineer.    Bids    were    opened 

New  York. 

u  bids  were  received  March  13  by 

'.    Secy.    Board    of    Contract    and 

.>  of  Rochester,  N.  Y..  for  the  con- 

i'.  of  Contract  Xo.  4,  including  Division 

<nd  part  of  Xo.  T.  of  the  sewage  dis- 

istem:     (1)   standing  for  bid  of  T.  A. 

.'  Co.,  New  York  City   (awarded  con- 

I  (2)   Central  Dredging  Co.,  Cleveland. 

'   Lake  Erie  Dredging  Co.,  Buffalo,  X. 

Houston  Barnard.  Rochester.    X.   Y. 

!  awarded  March  14: 


ion.  9  OOO  cu.    yds 

tiet  pipe,  land.  2,200  lin.  ft 

tlet  pipe.  lake.  7.054  lin.  ft 

and  plank.  10.000  ft.  B.  M 

?  masonrv.  lOO  cu.  vds 

Tib    ". 

lal  riprap.  1.000  cu.  yds 

■tals    


Ihe  \  illage  Clerk  oi  \">v.:irk.  X.  Y.,  it  is 
reporte<l.  >..ld  bonds  Maroii  Ji,  m  the  -uni  of 
$90,0110  for  sewer  \vork.  I..hii  K  Wiser  is 
Clerk. 

The  V'illage  I'rustees  of  Kenniore.  X.  Y., 
has  granted  a  franchise  to  Charles  \'.  Busch. 
agent,  giving  him  the  exclusive  and  perpetual 
right  to  construct,  maintain  :iiid  operate  sew- 
ers,  drainage,   etc. 

The  citizens  oi  .\kron.  X.  Y..  on  March  10 
voted  on  the  proiKisitioii  to  niise  $1,000  by 
tax  for  the  purpose  of  having  maps  and  planV 
prepared  for  a  sewer  system.  :ilso  specilica- 
tioiis  and  estimates  on  the  cost. 

The  opening  of  the  bids  for  furnishing 
the  necessary  labor  and  material  required  for 
constructing  the  necessary  supply  and  outfall 
pipe  lines,  pile  foundations,  etc..  in  connection 
with  the  construction  and  niaintenauce  of  ex- 
perimental sewerage  disposal  plant  at  West 
Xew  Brighton.  Borough  of  Richmond.  Xew 
York  City,  together  with  all  work  incidental 
thereto,  under  Contract  Xo.  I,  has  been  post- 
poned from  March  10  to  March  2i!.  George 
Cromwell  is  President  of  the  Borough  of 
Richmond. 

Ohio. 

•{•Bids  will  be  received  until  noon,  April  4. 
by  Director  of  Public  Service,  W.  J.  Spring- 
born.  Cleveland.  O..  for  the  construction  of 
sewers  in  the  following  named  streets,  ave- 
nues and  thoroughfares:  Cass  .\ve.  X.  W., 
between  W.  •54th  St.  and  W.  -58th  St. ;  Den- 
ison  Ave.  S.  W..  between  W.  73d  St.  and  W. 
90th  St.:  Gilbert  Ct.  S.  W..  between  W.  .58th 
St.  and  W.  tilst  St.;  East  ll)5th  St..  between 
St.  Clair  .\ve.  N.  E.  and  Wayside  Rd.  X.  E. : 
Rosewood  Ave.  S.  E.,  between  Warner  Rd. 
S.  E.  and  Turney  Rd.  S.  E. ;  Woodside  Ave. 
N.  E..  between  Eddv  Rd.  X.  E.  and  Easterlv 
End :  Park  .^ve.  S.'  F...  between  E.  66th  St. 
and  E.  71st  St.,  and  East  66th  St..  between 
Park  .A.ve.  S.  E.  and  Clement  .Ave.  S.  E.  Each 
bid  must  be  made  in  accordance  with  the  plans 
and  specification?  which  may  be  seen  at  the 
ofSce  of  the  Chief  Engineer.  Room  305.  Cit> 
Hall.  W.  H.  Kirby  is  Secretary  of  the  depart 
ment. 

•{•Bids  will  be  received  until  noon.  March 
30,  by  Director  of  Public  Service.  St.  Bernard. 
O.,  for  the  improvement  of  Langley  .\ve..  by 
constructing  an  8-in.  vitrified  pipe  sewer  from 
Mitchell  Ave.  to  Delmar  Ave.  W.  J.  Yoller  is 
Clerk.  Henry  A.  Xunlist,  1112  Traction 
Bldg.,   Cincinnati.   O.,   is    City   Engineer. 

®The  Department  of  Public  Service,  Cleve- 
land. Ohio,  has  awarded  the  following  con- 
tracts for  the  construction  of  sewers  in  a 
number  of  streets:  bids  opened  March  19: 
John  Gallagher,  Cleveland.  2  streets.  S2.-564; 
A.  J  Galvin.  Cleveland,  2  streets.  $2.2.54:  B. 
W.  Ernst,  Cleveland,  3  streets,  $-5,671.  and 
the  .Amata  Construction'  Co.,  Cleveland,  1 
street,  $211. 

Plans  are  being  prepared  by  Engineer  Tom 
P.  Brown  of  Wooster,  O..  for  the  construc- 
tion of  about  three  miles  of  sanitary  sewers 
in  the   Board  of  Trade  allotment. 

The  Efficiency  Board  of  Cleveland,  O.,  has 
adopted  a  resolution  indorsing  the  plan  to 
proceed  with  the  immediate  erection  of  a 
sewage  testing  station  on  the  lake  front  at  a 
cost  of  $20,000.  R.  W.  Pratt  is  City  Sanitary 
Engineer. 

Following  low  bids  were  received  on  sew;er 
work   by    the    Department    of    Public    Service 


(1) 

(2) 

51.50 

1  .75 

20.00' 

28.94 

26.00» 

28.50 

60.00 

50.00 

7.50 

10.00 

20,000 

17,500 

3.00 

3.25 

$265,254 

$293,707 

(3) 

(4) 

$2.00 

$1.00 

20. 00^ 

15.00" 

30.00' 

36.00« 

60.00 

50.00 

7.00 

7.00 

20.000 

20.000 

2.50 

4.50 

97.420 

$321,644 

'so  bid  $27  per  lin.  ft.  for  insot  iron  pipe  land  section. 
■  Iso  bid  $33  per  lin.  ft.  for  ingot  iron  pipe  lake  section. 

Iso  bid  $32  per  lin.  ft.   for  cast   Iron  pipe  land  section. 

Iso  bid  $42  per  lin.   ft.    for   cast  iron   pipe  lake  section. 
.Iso  bid  $18  per  lin.  ft.  for  ingot  iron  pipe   land  section. 
.Iso  bid  $39  per  lin.  ft.  for  in^ot  iron  pipe  lake  section. 
I  addition  to  the  above.  H    Vi\   Phillips  of  Quincy,   Mass..   bid   $2  per  cu.   yd.   on   excavation. 

lin.  ft.  on  cast  iron  pipe  land  section.  SI6  per  lin.  ft.  on  cast  iron  pipe  lake  section.  $4S  tim- 
I    plank,   $9.50   per   cu.    vd.   on    concrete    masonry.    $i;.00i.i    on    outlet    crib,    and      $2.2.i      per 

on  additional  riprap:   total.   $40;,I>:4. 


of  Yonngstown,  O. :  Marshall  St.  sewer  and 
grading,  E.  Diorio,  $3.0-50;  Dry  Run  District 
Sewer,  No.  1,  Ed  Couricoie,  $13,341 ;  Dry 
Run  District  Sewer,  Xo.  2.  P.  &  P.  J.  Grady. 
$-1,971;  Drv  Run  District  Sewer.  No.  3.  P.  & 
P.  J.  Gradv,  $9,723;  Court,  Harrison  and  Wil- 
lard  Sewer,  E.  Diorio,  $1,149. 
Oklahoma. 

®The  contract,  ;i-  noted  in  our  last  issue, 
for  the  installation  of  a  sewer  svstem  in  Salli- 
saw,  Okla.,  for  which  Winters  &  Dove,  81i> 
First  National  Bank  Bldg..  Fort  Smith.  .\rk.. 
are  engineers.  wa>  awarded  to  the  Oklahoma 
Engineering  Co.,  Oklahoma  City,  Okla.  The 
itemized  bid  is  as  follows : 

CH.\R.\CTER  OF  WORK. 
Fuinlsh.    and    lay.    IS-ln.    vlt.    sewer    pipe. 

D.   lltb,    4,710  ft »  0-»' 

Furnish,    and    lay.    15-ln.    vlt.    sewer   pipe, 

D.   9th.   2.;i.".0  ft ••-•       ■*' 

Furnish,    and    lay.    12-!n.    vlt.    sewer,  pipe. 

D.  9th,   1,090  ft 34 

Furnish,    and    lay.    10-ln.    vlt.    sewer   pipe, 

standard.    2,310    ft •.-•       ■-* 

Furnish,    and    lay.    S-ln.    vlt.    sewer    pipe. 

standard.    39.130    ft I' 

Excavat.   and    relill.    trench   less  than   i;   ft. 

deep.   26.10(1   ft H 

Excavat.  and  letiU.  trench.  «  to  S  ft.  deep, 

1.S.400    ft H 

Excavat.    and    reHU.    trench.     S     to     10     ft. 

deep.    4,200   ft 23 

Excavat.    and    letill.    trench.    10    to    12    ft. 

deep.    'MO    ft 3s 

Excavat.    and    refill,    trench,    more   than    12 

ft.   deep.    401)   ft *» 

Furnish,   material  and  build,  manhole  3  ft. 

deep.   90  ft 20.00 

Furnish,   material  and  build,  add.  depth  of 

M.    H..    lir,   ft 6.00 

Furnish,     material    and     build,     flushtank 

14    ft 50.00 

Furnish,    material    and      hulld.     lamphole. 

17  ft 6.00 

Furnish,  and  plac.  extra  Portland  concrete. 

2.".    en.    vds 10.00 

Rock    excavation.   300  cu.    yds 3.00 

Furnish,  and  lay.   S-ln    c.  i.  pipe.  Class  A, 

S4   ft 1.50 

Furnish,    and    lay.    *i-ln.    gal.    Iron    pipe. 

2,395    ft 10 

Earth   excavation  for  disposal  plant,   1,750 

cu.    yds • 31 

Time  of  completion.  5  mo. 

Oregon. 

.\  committee  from  the  Montavilla.  Ore.. 
Board  of  Trade  has  been  appointed  to  urge 
the  laying  of  sewers  on  East  Gilsan  St..  be- 
tween East  60th  and  East  82nd  Sts. 

Plans  for  a  trunk  sewer  for  Westmoreland 
and  the  eastern  part  of  Sellwood  have  been 
prepared  by  City  Engineer  Tom  Ilurlburt  of 
Portland.  Ore.  The  sewer  is  to  be  known 
as  the  "Insley  .\vc.  Trunk  Sewer."  It  begins 
near  the  south  side  of  Westmoreland  on  E. 
22nd  St.  and  extends  south  to  Insley  .\ve.  and 
on  Insley  .\ve.  to  the  Wiliamette  River.  .-^ 
tunnel  under  Sellwood  for  a  considerable 
distance  will  be  required  for  this  trunk  sewer. 
Two  sets  of  plans  as  required  have  been 
prepared.  Concrete  sewer  will  cost  $159,233 
and  the  monolithic  and  lock-joint  sewet^  is 
estimated  to  cost  $166,099.  That  part  of  Sell- 
wood east  of  E.  15th  St.  will  be  in  the  new  dis- 
trict, as  the  western  part  has  already  been 
provided  with  sewers.  This  trunk  will  pro- 
vide sewerage  for  Eastmoreland.  Westmore- 
land and  eastern  Sellwood.  The  sewer  sys- 
tem for  Westmoreland  is  now  being  con- 
structed and  will  be  connected  with  the  Insley 
Axe.  trunk  sewer. 

Pennsylvania. 

•{•Bids  will  be  received  until  6  p.  m.,  .\pril 
1,  by  Benjamin  McClusky.  Secretary.  Forest 
City,  Pa.,  for  the  construction  of  a  storm 
water  sewer  on  Grand  .\ve.,  Erie  St..  Center 
St.,  Depot  St..  North  St.  and  South  St..  in  all 
about  845  ft.  of  20-in.  pipe.  500  ft.  of  18-in. 
pipe.  1.880  ft.  of  15-in.  pipe,  1,430  ft.  of  12-in. 
pipe  with  the  necessary  wyes,  beds,  etc.,  also 
for  the  construction  of  such  receivers,  man- 
holes and  catch  basins  as  may  be  required. 
The  Borough  to  furnish  all  pipe.  A  certified 
check  for  $500  must  accompany  each  bid. 

^Following  bids  were  received  by  the  Bor- 
ough Council  of  Old  Forge.  Pa.,  for  the  in- 
stallation of  a  system  of  sewers :  Contractor 
Brown  of  Dur\'ea.  Pa..  $45.709 ;  James  Costa. 
$4.5.274;  C.  E.  Snvder  &  Co.,  $41,694;  .\ntonio 
Biancardi.  $44,999;  Monie  &  Co.,  10  per  cent 
of  entire  cost,  borough   to  furnish  materials: 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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M.  Stipp.  Scranton.  $oO,S)50 ;  Retta  &  Santolfi, 
$4:3,956 ;  Attorney  W.  J.  Douglas.  10  per  cent 
of  cost  for  furnishing  contractor :  Stephen 
Flanagan  &  Son,  Scranton,  Pa..  $39,974;  J. 
T.  Reilly,  $44,886.  Bids  were  rejected  and 
new  bids  opened  March  21. 

A  considerable  amount  of  sewer  work  will 
be  done  in  Scranton,  Pa.,  during  this  year. 
Already  the  City  Council  has  passed  legisla- 
tion to  provide  new  sewers  and  pavement  in 
the  city  that  will  cost  $318,242.  .\ccording  to 
bureau  of  engineering.  W.  A.  Schunk,  chief, 
the  following  sewer  contracts  have  been  let. 
and  will  be  started  as  soon  as  the  weather 
opens  up :  Capouse  .A.ve.,  from  Woodlawn  St. 
to  Park  St.,  $521.67;  Relief  sewer.  Sixth 
Sewer  District.  Thomas  Kearney  &  Co.,  $4,- 
486 ;  Relief  sewer,  Fifth  Sewer  District, 
Thomas  Kearney  &  Co.,  $1,861 ;  relief  sewer. 
17th  Sewer  District,  Thomas  Kearney  &  Co., 
$10.429 ;  relief  sewer,  Tenth  Sewer  District, 
Jones  &  Markwick,  $22,000:  Section  K.  17th 
Sewer  District,  $51,163,  to  the  M.  Stipp  Con- 
struction Co.;  svstem  of  sanitary  -ewers. 
Tenth  Ward.  Fabrizio  D'Andrea,  $30,199. 
Street  ordinances  passed,  and  upon  which  work 
will  be  started  this  year,  are :  Oakford  Ct., 
Mulberry  to  Vine,  'estimated  cost  $2,629; 
Kressler  Ct..  Center  to  Linden,  $4,516;  Lee 
Ct.,  Spruce  to  Center,  $1,473;  Moir  Ct.,  Lin- 
den to  Mulberrv,  $2,653;  Hitchcock  Ct.,  Lin- 
den to  Mulberry,  $2,188;  Hitchcock  Ct..  Mul- 
berrv to  Vine,  stone  block,  $2,770 ;  Hitchcock 
Ct.,  'Vine  to  Olive,  $2,627 ;  Vine  St.,  Kellum 
Ct.  to  Taylor  Ave..  $2,069;  Poplar  St.,  Ca- 
pouse .^ve.  to  D.  &  H.  tracks,  stone  block, 
$8,044;  Monroe  Ave..  Ash  to  Poplar,  $5,.391 ; 
Mulberry  St.,  Prescott  to  Arthur,  $15,821. 
Contracts  let,  too  late  to  start  last  year :  Pros- 
pect Ave..  Front  to  Locust,  $54,517 ;  Boule- 
vard Ave.,  East  Market  St.  to  Olyphant  Ave., 
$25,575. 

Borough  Engineer  Alexander  Gray  of  Char- 
leroi.  Pa.,  has  been  empowered  by  the  Bor- 
ough Council  to  employ  a  sanitary  engineer 
to  assist  him  in  drawing  up  plans  and  spec- 
ifications for  a  sewage  disposal  plant. 

The  State  Board  of  Health  of  Pennsylvania 
has  approved  the  plans  and  specifications  for 
the  construction  of  a  sewage  purification 
plant  in  South  Bethlehem,  Pa.,  estimated  to 
cost  $100,00i:i.  The  Council  will  report  on  the 
matter  .^pril  1.  R.  E.  Veminger  of  South 
Bethlehem   is   En.gineer. 

Texas. 

.Assistant  City  Engineer  Eugene  Couch  of 
Dallas,  Tex.,  is  working  on  plans  for  a  storm 
sewer  and  retaining  wall  to  preserve  the 
grounds  of  the  David  Crockett  School  on 
Carroll  .A,ve.,  East  Dallas,  from  the  overflow 
from   Peak  Branch. 

The  City  Council  of  Houston,  Tex.,  has 
recommencled  the  building  of  another  sewer- 
age station,  costing  in  the  neighborhood  of 
$125,000.  City  Engineer  F.  L.  Dormant  and 
Commissioners  J.  J.  Pastoriza  and  R.  L. 
Jones  recently  made  an  inspection  trip  over 
the  territory. 


The  citizens  of  Nacogdoches,  Te.x.,  on 
March  19  voted  $30,000  m  bonds  for  paving, 
$20,000  for  a  light  plant  and  $15,000  of  sewer- 
age. 

J.  G.  Sutton,  City  Secretary,  Beaumont. 
Tex.,  has  been  instructed  to  re-advertise  for 
bids  for  the  construction  of  sewers,  as  fol- 
lows; 1,600  ft.  of  concrete  or  brick,  7%x5 
ins.  on  Long  Ave.;  1,800  ft.  on  Wall  St.,  to  be 
not  less  than  27-in.  vitrified  pipe;  1,125  ft.  of 
18-in.  vitrified  pipe  on  Mariposa  St. ;  400  ft. 
on  15-in.  vitrified  pipe  on  Bismarck  St.;  1,700 
ft.  of  12-in.  vitrified  pipe  on  Orange  St.,  in- 
cluding" all  manholes,  catch  basins  and  "wye" 
branches.  No  bids  for  this  work  were  re- 
ceived on  March  19.  The  estimated  cost  is 
$3o.OOO. 

Virginia. 

The  citizens  of  Colonial  Beach,  Westmore- 
land County,  Va.,  at  a  recent  election  voted 
the  issuance  of  bonds  in  the  sum  of  $:i!7,000 
for  public  improvements  as  follows :  $20,000 
for   sewers   and   $17,000    for   waterworks. 

Washington. 

®The  Wallin  Co.  of  Shelton,  Wash.,  has 
been  awarded  the  contract  for  the  putting  in 
of  the  Shelton  Valley  drainage  works  at 
$7,550. 

The  City  Council  of  Cathlamet,  Wash.,  has 
passed  an  ordinance  providing  for  the  es- 
tablishment of  a  sewer  district. 

City  Engineer  Walter  Rehorn  of  Walla 
Walla,  Wash.,  has  estimated  the  cost  of  laying 
a  sewer  in  Green  Park  addition  at  $7,446. 
The  main  sewer  would  be  10  and  the  ends 
6  ins.  in  diameter. 

Plans  have  been  prepared  by  Engineer  T.  J. 
Wright  of  Kennewick,  Wash.,  for  the  con- 
struction of  new  sewers,  estimated  to  cost  $50,- 
000,  including  a  main  and  lateral  sewer.  The 
contract  will  be  let  about  April  15. 

West  Virginia. 

•J-Bids  will  be  received  until  1  :30  p.  ra., 
April  1,  by  Board  of  City  Commissioners, 
Huntington,  W.  Va.,  for  building  the  follow- 
ing lateral  sewers :  12-in.  lateral  sewer  in  the 
alley  between  Rookwood  and  Ninth  Aves., 
from  19th  to  20th  Sts.,  420  ft. ;  12-in.  lateral 
sewer  on  the  west  side  of  20th  St.,  from  alley 
between  Rookwood  and  Ninth  Ave.  south,  92 
ft.  Plans  and  specifications  for  the  above 
sewers  are  on  file  in  the  office  of  A.  B.  Maupin, 
City   Engineer. 

•{•Bids  will  be  received  until  noon,  April  12, 
by  Board  of  Affairs,  Bhiefield.  W.  Va.,  for 
trench  excavation,  laying  a  15-in.  vitrified-clay 
sanitary  sewer  and  constructing  a  ■54-in.  con- 
crete storm  sewer  laid  in  same  trench.  The 
work  will  include  approximately  3,000  ft.  of 
storm  sewer  and  3,400  ft.  of  sanitary  sewer. 
W.  H.  Campbell  is  City  Engineer. 

^Bids  will  be  received  until  1  :;30  p  m., 
April  1,  by  Board  of  Commissioners,  Hunting- 
ton, W.  Va.,  for  the  construction  of  the  fol- 
lowing lateral  sewers :  12-in.  lateral  sewer  in 
the  allev  between  Rookwood  and  9th  Aves , 
from   19th  to  20th   Sts.,   120  ft;   12-in.   Literal 


sewer  on  the  west  side  of  20th  St 
between  Rookwood  and  9th  .\ve.  s 
Plans  and  specifications  for  the  ab 


are  on  file  m  the  office  of  A    B.  M,- ,    r 
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ner 
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Engineer.       J.     Coon 
Streets. 

Wisconsin. 

•{•Bids  will  be  received  until  2  n 
3,    by    City   of    Marinette,   Wis.,  foit' 
struction  of  a  36-in.  2-ring  brick  sevl    /"^ 
Hillis   is   City  Engineer.  f  ^^■'■ 

®Aug.   F.   Schoenoiif   of    MenomrL  ■■ 
has  been  awarded  the  contract  by  t' v 
of  Colfax,  Wis.,  Henry  B.  .^nderscj  \ 
Clerk,  for  the  installation  of  a  sani% 
system  at  $2,1.52.     Bids  were  opened  far 

The  City  Council  of  Racine,  Wi.l, 
scinded  its  recent  action  to  hold  a:e' 
to  vote  bonds  in  the  sum  of  $185.0  f, 
construction   of   three  trunk   sewers 

The    Board    of    Public    Works   oM 
Wis.,    has   recommended   to   the  CitC 
the  construction  of   sewers  in  Distil 
and  District  No.  2. 

Wyoming. 

Detailed  plans  have  been  completeic, 
itary  sewers  to  be  built  at  an  estimat  c 
about  $35,000,  in  the  citv  of  Cody,  ;< 
bond  election  has  been  called  for  Air 
the  improvement.  Burns  &  McDonii 
ritt  Bldg.,  Kansas  City,  Mo.,  are  EnjH 

Canada. 

^Bids  will  be  received  until  tioc' M- 
29,  by  City  Commissioners,  Moose  J  . 
for  the  installation  of  approximatel:) 
of  8  and  10  in.  sewer  mains  and  6i! 
mains.  Further  information  and  pi- 
be  obtained  of  J.  Antonisen.  City  Enu, 

•{•Bids  will  be  received  until  5  n 
8,  by  D.  G.  Tate,  City  Clerk,  VertK" 
for  the  supply  and  delivery  of  60  ist 
manhole  frames  and  covers.  coinpA 
either  cast  or  galvanized  iron  mu(',ij 
All  prices  to  be  f.  o.  b.  Vernon. 

•{•Bids  will   be   received   until  noc  .' 

29,  by  City  Commissioners,   SaskatO' 
for  furnishing  the  labor  for  construe  t 
lin.    ft.    of    storm     sewers,     manhol 
basins    and    appurtenances.    George 
is   City  Engineer. 

•{•Bids   will   be   received  until  noo 

30,  by  E.  Harrison,  Oak  Bay  Mu:;| 
Victoria,  B.  C,  for  constructing  a  mi 
sewer.  The  work  includes  12,600  l\>i 
Crete  sewer. 

^Bids  will  be  received  until  noon, 'pi 
by  G.  W.  Robinson,  Secretary-l-.i 
Lethbridge,  Ont.,  for  the  grading,  etn- 
ing:  .Approximately  2V4  miles  of  ai 
sewers,  approximately  'iVz  miles  o  o 
walks  (curb  and  gutter  in  addition), pi 
mately  7  miles  of  grading.  .\  depo  . 
amount  of  $500  must  accompany  ai  i 
on  each  coptract.  A  liond  in  the  a'ui 
$8,00O  will  be  required  of  successfiJi' 
Plans  and  specifications  can  be  obuiiJ 
.\.    C.    D.    Blanchard,   Citv   Engineer. 


BUILDINGS.  DOCKS,  DREDGING,  SUPPLIES,  ET:. 


Alabama. 

^Bids  will  be  received  until  11  a.  m.,  .\pril 
22,   by    Maj.    .\.    F.    Flagler,    U.    S.    Engineer, 
Mobile,    Ala.,    for    construction    of    the    80-ft. 
twin  screw  motor  survey  boat  Dauphin. 
Arkansas. 

The  Missouri  Valley  Engineer  Co.,  Mitchell. 
S.  Dak.  is  preparing  plans  for  an  electric  light 
plant  for  the  city  of  McGehee.  .'\rk.  Plans 
will  be  completed  and  bids  asked  in  the  near 
future. 

Arizona. 

•{•Bids  will  be  received  until  2  p.  m.,  .'\pril 
22,  by  Commissioner  of  Indian  .Affairs,  Wash- 
ington, D.  C,  for  the  erection  of  a  brick  hos- 
pital building  at  the  Moqui  li.dian  School, 
Arizona. 


California. 

•{•Bids  will  be  received  until  11  a.  m.,  April 
11,  by  Lieut.  Col.  Thomas  H.  Ress,  U.  S. 
Engineer,  Custom  House,  San  Francisco, 
Calif.,  for  dredging  a  channel  across  the 
flats  in  San  Pablo  Bay  to  the  mouth  of  Peta- 
luma    Creek.   Cal. 

•{•Bids  will  be  received  until  3  p.  m.,  April 
23,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  including  plumbing, 
.gas  piping,  heating  apparatus,  electric  coi?-' 
duits  and  wiring  and  interior  lighting  fixtures 
of  the  United  States  Post  Office  at  Riverside. 
Cal.  The  building  is  to  be  two  stories  and 
basement  of  approximately  6,200  sq.  ft.  ground 
area,  stucco  faced,  with  tile  roof,  and  of  fire- 
proof   construction      throughout.      Drawings 


and  specifications  may  lie  obtained 
custodian  of  the  site  at  Riverside, 
at  this  olflce,  at  the  discretion  of  the 
ing   .Architect. 

•{•Bids  wiil  be  received  until  S  p. 
1,  by  .M.  J.  Desmond.  City  Clerk,  Sa. 
Calif.,    for   two    motor-propelled  cliei 
gines    equipped    with    double   ;:'0-gal. 
tanks  of  approved  design. 

®City  Council  of  Oakland  has  aw£ 
contract  to  H.  A.  Grahmah  for  ere 
apron  wharf  in  the  Key  Route  basin 
per  lin.  ft.  for  Section  1,  and  $30  pt 
for  Section  2. 

®C.  E.  Grunsky,  San  Francisco,  i 
been  awarded  a  contract  bv  R.  L.  ' 
Oakland,  and  R.  P.  McKaig,  for  the  i 
tion  of  a  1,700  ft.  wharf  at  Port  Wa 
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•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  1st  recently. 
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lilJfrom  Watsonville,  to  cost  $loO.(H»i. 
\Vitern  States  Gas  &  Electric  Co., 
Ilei  >y  H.  M.  Byllesby  &  Co..  Chicago, 
ex  rid  $100,000  tor  improvements  at 
I'ill  The  work  will  include  the  prac- 
tl)(<iing  of  a  -j-mile  tlumc,  the  im- 
,ei  of  the  dam,  the  dredging  of  two 
)t  I'ch  and  construction  of  new  retain- 
illsj  Nl.  McCalman.  Placerville.  is  En- 
iiilharge  of  the  w^ork. 
s  ;i  specifications  for  the  800-ft.  dock 
>refed  for  the  city  of  San  Diego.  Cal., 
eel:ompleted  by  E.  M.  C.ipps.  Harbor 
c-rt  San  Diego. 

r    Commission    of    Los    .Angeles 

!  Chief  Harbor  Engineer  Homer 

,bmit   an    estimate    covering   the 

■icting  a  liXOOO-ft.  bulkhead  from 

■    fide   of   Deadman's    Island    ex- 

rd    Terminal    Island.      By    con- 

a  bulkhead,  it  is  said  the  city 

.1  position  to  reclaim   about  340 

lauds    for    wharves,    docks    and 

Connecticut 

Bond    Co.    has    been    organized 

Conn.,  and  proposes   to  erect   a 

y  .uO.OOO  hotel  building  on  Asylum  St., 

•ffd.     Harry  Bond,  Hartford,  is  Sec- 

comp.iny. 

Delaware. 

lie  received  until  111  a.  ni.,  \pr\\ 
master.  Fort  Dul'ont.  Delaware 
r  constructing,  including  plumb- 
ric  lighting,  of  the  quartermas- 
;  Fort  Dupont. 

\<e  received  until  11  a.  m..  .^pril 
\.  R.  Raymond.  L'.  S.  Engineer. 
Lie!.,  for  dredging  .•Vppoquinini- 
■ela. 

be  received  until  11  a.  m.,  .\pril 

:     R.   Raymond.   U.   S.   Engineer, 

Del.,    for    dredging    Murdcrkill 

District  of  Columbia. 

I'.',  ill  be  received  luuii  10:30  a.  m., 
Maj.  E.  C.  Boggs,  General  Pnr- 
r.  Isthmian  Canal  Commission, 
1).  C.  for  furnishing  under  Ca- 
'3.  galvanized  rooting,  steel  rope, 
iietal.  pig  iron,  pig  tin.  slab  zinc. 
•■r.  hand  cars,  push  cars,  whcel- 
vels,  picks,  monkey  wrenches, 
?.  nails,  hacksaw  blades,  hose 
ner  and  pick  handles,  mop  han- 
r.oms.  stable  brooms,  scrubbing 
rns,  garbage  cans,  brass  unions. 
cotton  canvas,  leather,  toilet  pa- 
,   rosin,   caustic    soda   and   crude 

i  be  received  until  2  p.  m..  April 
C.  Roggs.  General  Purchasing 
■iiian  Canal  Commission.  Wash- 
.  or  until  11  a.  m.,  April  3,  at 
the  .Assistant  Purchasing  .\gent. 
I'oint  St.,  San  Francisco,  Calif.. 
t;  under  Canal  Circular  (iSt-'i,  elec- 
ting a  period  of   1-5  months,  be- 

3. 
'   be   received   until    10  ;30   a.    m.. 
Ma.i.   F.   C.    Boggs.    Gcnral    Pur- 
r,   Isthmian    Can.il    Commission, 
.   D.  C.  for  furnishing  under  Ca- 
rl lar  694:   Hand  cars,  push  cars.  nuts. 
ksaw   blades,   hammer   handles,    cot- 
.  Manila  rope,  cotton  canvas,  metal- 
1  and  soap. 

will  be  received  until  2  p.  m.,  .\pril 
•mmissioners  of  the  District  of  Co- 
Washington.  D.  C..  for  furnishing 
lering  1  two-passenger  motor  car. 
gasoline  type,  for  use  in  the  fire 
nt. 

will  be  received  until  noon,  .April  8, 
General  William   Crozier,   Chief   of 
;,   Washington,    D.    C,    for    furnish- 
.  mortar  carriages   inodel   1806. 
will   be   received   until    10 :30    a.   ni.. 
by  Mai.  F.  C.   Boggs.   General   Pur- 
Officer.   Isthmian    Canal    Commission, 
ton,    D.    C,     for     furnishing      under 
ircular  692,  paints,  oils,  japan   drier, 

4*  indicates 


white  zinc,  reil  le.u'.  white  lecid.  puttv,  shellac,  pital  building  at  the  Waverly  Hill  Sanatormm. 
turpentine,  turpentine  substitute,  kerosene.  Plans  and  specifications  are  on  tile  with  Jo- 
gasoline,  coal  tar.  lye.  sal  soda,  sea  coal  fac-  seph  &  Joseph,  Architects,  Commercial  Bldg.. 
ing,   graphite,   ammonia   alum,   aluminum   sul-  Louisville,    Ky. 

phate.    soap,    c.mdles.    metal     iiolish,      cotton  •f'B'd^*  ^^''"  ^^  received  until  3  p.  m.,  ,\pril 

waste  and  wool  waste  30,  by  James  Kno.x  Taylor,  Supervising  .\rclii- 

pioriHa  'eet.  Treasurv  Department.  Washington.  D.  C. 

j-iuiiud.  ^^^^     ^^^^     construction,     complete      (including 

•t'hids  will   be  received  until  .1  p.  m.,  .\pril  plumbing,  gas  piping,  heating  apparatus,  elec- 

20,    by    James     Knox      Taylor,      Supervising  ,ric  conduits  and  wiring  and  interior  lighting 

.\rchitect,      Ireasury     Department,     Washing-  lixtures).  of  the   United   States  post  office  at 

ton,   D.  C,   for  the  construction  complete,   in-  Somerset,  Ky.     The  building  is  one-story  and 

eluding    ])lumbiiig.    gas    piping,    heating    appa-  basement'   and    unlinished    attic,    and    has    a 

ratus,    electric    conduits,    wiring    an<l    interior  ground    area    of    approximately    4,800    sq.    ft. 

lighting    lixtures    of    the    Post    Office.    Court-  j.-irst    floor    only    fireproof;    stone    and    brick 

house  and   Customhouse  at  Miami,   Fla.      Ihc  facing,    and    tin    roof.      Drawings    and    speci- 

building    IS    of    three    stories,    with    basement  licatioiis  may  be  obtained   from  the  custodian 

and   unlinished   attic,   and   has   a  ground    area  ,,f   site  at   Somerset,  Ky.,  or  at  this  office,  at 

of  approximately  T,20u  s(|.  ft.     Firci)roof  con-  the  discritio.i  df  the  Supervising   Architect, 

struction    throughout,    stone    facing,    tile    and  .^    . 

copper  roof.     Drawings  and  specifications  may  Maine, 

be    obtained    from    the    custodian    of    site    at  •J*'^'''-''    will    be    received    until    noon,    .^pril 

Miami,    Fla.,   or   at   this   office,   at   the  discre-  15,  by  Lt.-Col.   W.  ■  E.   Craighill,   V.   S.   Engi- 

tion   of   the   Supervising   .\rchitcct.  neer,    o37    Congress    St..    Portland.    Me.,    for 

Georgia  constructing  a   breakwater  at   Isles  of  Shoals, 

,„.,        .,,  ,             ■,"•,,,                ,      -,  Me.  and   .\.  II.     The  work  consists  in  bnild- 

+Bids  will  be  received  until  11  a.  m.,  April  j,       ^    rough    stone   breakwater   about   GhO   ft. 

10.  by  Constructing  Quarterinaster,  Fort  ;„  length,  measured  along  the  crest.  The  ele- 
Serevcu,  Ga.,  for  the  construction  complete.  vation  of  the  top  of  the  breakwater  is  to  be 
including  plumbing,  heating,  electric  wiring  j-  f,  ^jjo^.j.  ,„ea„  |„^y  water.  The  width  on 
and  fixtures  of  the  band  barracks  and  detached  ,pp  ^^jn  j,^.  o^  f,  ,  ^nd  the  side  slopes  on 
lavatory    at    that    place.  vertical    on    1%    horizontal    on    the    outer    or 

Illinois.  southeast   face,  and   1  vertical  on   1  horizontal 

t  u- 1         II  I                   1        .  T  .1                \       1  on    the    inner    face.      No    preparation    of    the 

•t«Bids  will  be  received  until  2  p.  m.,  ."Xpril  oii    mc    .i,..v.    .'---^         .,,.'     ,  ,;ii   u„  r.^„„,rr.A 

1 ,    1      r-               1-        /^cii         T.     1     I  1      1     \  bottom  to  receive  the  stone  will   be  requireo. 

11.  by  Commanding  fficer.  Rock  Island  ..\r-  ! -'^»°  ^'„  ,„,„  j^  practicallv  all  rock.  About 
senal  Rock  Island  111.  for  furnishing  under  =  breakwater  'site  lies  below  mean 
Supply  Schedule  No.  9.«.  one  retrigerator,  ^^  j  ,  ,  ,  ■  {,„„,  ,ero 
complete  installed,  equipped  with  Bonn  si-  "^  ;.  ,^.,„^„',i  gOO  ft.  is  exposed  at 
phoii  sys  em  or  c^qual ;  dimensions  1_2  ft  J  ins.  ^^  34,000  tons  of  stone  will  be 
wide  and   i    ft.  9%   ms.  deep  and   i    ft.  high  "     .     V 

o^'^.''^"-       .                  .                                            .  rf.Bids    will    be    received    until    noon.    April 

4;B.ds  will  be  received  untd  10  a,  m.,  April  /**       ^      .  ,    ^^,    ^    CraighiU,   U.   S.   Eiigi- 

12.  by  It.  Col.  George  .\.  Zmn.  l  .  S.  tngi-  ,„,r,  Portland,  Me.,  for  the  construction  of 
neer  Chicago  111.,  or  dredging  in  Chicago  ,,;eakwater  at  Isles  of  Shoals,  Me.,  and 
Harbor   and    River.   111.  ^j    ,, 

^Bids  will  be  received  until  8  p.  in..   April  "  •       ■                MacsarVmsett^ 

8.  by  Board  of  Education.  Winnetka.  for  vari-  MassacnusettS. 

ous  trades  which  will  enter  into  the  construe-  4*B''ls  will  be  received  until  noon,  .\pril  22, 

tion    of    a    complete    school    building    in    the  by   Col.    F'rederic   V.   Abbot,    U.    S.    Engineer, 

village.      Plans   and    specifications    are   on    file  Boston,  Mass.,   for  dredging  in   Mystic  River. 

with^W.  A.  Otis  and  E.  H.  Clark,  Architects.  .Mass. 

(iOT,    lO.')    S.    Darborn    St.,    Chicago,    HI.     The  ^-Bids  will  be  received  by  Col.  Frederic  V. 

structure,  which  will  be  of  brick,  is  estimated  .\bbot.    U.     S.     Engineer,    Boston,    Mass.,    for 

to  cost  $4-5,000.  rock  excavation  in  Boston  Harbor.  Mass. 

^Bids   will    be   received   bv    Chas.    F.    Sev-  ^Bids  will  be  received  until  noon,  April  17. 

ferlich.    Fire   Marshal,    Chicago.    111.,   until    11  l>y  Col.  Frederic  V.  .•\bbot.  L'.  S.  Engineer,  2."> 

a.   m.,    .-^pril  4.    for    furnishing  approximately  Pembcrton    Sq..  Boston.   Mass..   for    rock   ex- 

20.000  gals,  of  gasoline  for  use  in  the  fire  de-  cavation  in  Boston   Harbor.  Mass.     The  rock 

partment.  excavation    required    is    the    removal    of    20 

Iowa  groups  of  ledges.   19  in  the  upper  main   strip 

,„.,         .,,    ,              .      ,"        ,-,    -     n,,   „    ,„  channel    and    one    in    Broad    Sound,    Boston 

4.Bi(  s   will   be    received    tin  il    .      3iJ   p^  m  j^,     j^^^     -,.,,^5^  i^,^        ^re  to  be  removed  to  a 

April    I.    by    F     G.    Finch.    City    Clerk     New-  „,;„;„„„„    ,,     j,,    „{    35    f,.    below    mean    low 

ton.    la.,    tor    furnishing    the    following    sup-  ^^^^^^^      .,.j^^   material   is   believed   to   be   slate 

plies  for  the  city  commenciiig  April :    Lumber.  ^^^^^   ■    .,.,^^    following    schedule    shows    the 

sand,    cement,    official    printing,    coal    tor    the  nj,;,ntities  • 

waterworks  and  electric  light  plant.  !  '             '          -                ci          C'^               •= 

©Cameron   McManus  &  Joyce,  Keokuk,  la..  a                                            ^'»  •        u«  ■             - 

ond    439    Midland    Bldg..    Kansas    City.    Mo.,  £                           £  ^-             clp-        ?=[;             | 

have  been   awarded   the  contract  by  the  Mis-  ^                           _^=             ^jj,.       :^^  ■             | 

sissippi  River  Power  Co.  for  hauling  of  mate-  a                          j^             t  o~        ^a"             ' 

rial    for   the   company's   transmission   line   be-  £                           _  g             -g-'        ogg             r.d 

tween  Burlington,  la.,  and  St.  Louis,  Mo.  ^                                -            ia>        =«>             >■« 

Kansas.  I-                      |^           S||      |s|           =^ 

^Bids  will  be  received  until  2  p.   m..   May  X:                         ^<'H^          Ci£       <-^-          ^^~ 

7     bv    Charles    W.    Gibbs,    Secretary    of     the      ji  : ;'2<i;,  s's  1.3  560 

State  Board  of  Control,  Topeka.  Kan.,  for  the      ua' '. 3S.1M  s.o  2.7  4.53D 

installation   of  a  30  k.w.   direct   current  gen-      1.3b  •!•,;■  ;V.  ^J  ?,;5  ^-^gg 

erator  attached   to  a  -50  h.p.   side  crank  high  ,3^     ■.■;.■.■,■.■.'.■.■  34.'<iii           s.7           4.:!            6.154 

speed    engine,    at    the    School    for    the     Deaf        ise'  ^Ui;!  8.0  4.»  4.02fl 

Olathe.   Kan.,  to  be  executed  m   strict   accord       13f    ^;.;;j-,;  i-J  J;;!  ■.■^g^ 

with  the  plans,  details  and   specifications  iire-  jjg  "■;;;;;;;;;  .\:',2:<:<           s.i            4.4             8,587 

pared  bv  Chas.  H.  Chandler,  State  Architect.       ini.' t^.i:':!  s.l  4.;j  7.9G3 

^Bids  will  be  received  until  noon,   April   1,      1|J^ f^\f.  '.)  1^1  l-'^^^ 

bv  Board  of  Countv  Commissioners,  Wichita.  jg     ■.'.■.'.'.■.■.■.■.■.'      '  88           0.5           n.T                   2 

Kan.,   for  building  a   dormitory   at  the   Scdg-      17 5?  0.9  0.2  2 

wick  county  poor  farm.    J.  L.  Leland  is  Coun-      18 »'^^;^  f,;  r/f  353 

tv   Clerk.  20  :.:.'.'.'. 2,-.,'9.i5  7.7  3.7  4,050 

V^ntiirlru  24 219  2.9  0.5  8 

KentucKy.  ^^  •• g -^j         9-         ^^  goo 

4.Bids  will  be  received  until  4  p.  m..  March  Trr^J^            ~            ~          ^^Ftq? 

29^bv  Board  of  Tuberculosis   Hospital,   L    J.  Totals    .....494,S9,           ...            ...            ,8,,92 

Dittmar      President       121      W.     Chestnut     St.,  Official    advertisement   for  this   work   will   be 

Louisville,    Ky..    for    the    erection    of    a    hos-  found  elsewhere   in  this  issue. 

work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Michigan. 

•|»Bi(ls  will  be  received  until  :i  p.  m..  April 
18,  by  Lt.  Col.  C.  S.  Riche,  Grand  Rapids, 
Mich.,  for  the  extension  of  piers  at  Soutb 
Haven,    Mich. 

•{♦Bids  will  be  received  until  3  p.  m,,  .\pril 
bS.  by  Lieut.  Col.  C.  S.  Riche.  U.  S.  Engineer, 
Grand  Rapids,  Mich.,  for  dred.ging  at  .South 
Haven.   Manistee  and  Arcadia  harbors,   Mich. 

•{•Bids  will   be  received  until   '.i  p.  m..  May 

7,  by  Col.  C.  McD.  Townsend.  U.  S.  Engi- 
neer, .337  Federal  BIdg.,  Detroit,  Mich.,  for 
punipina:  plant  fo,r  new  lock  at  St.  Mary's 
Falls   Canal,  Sault   Ste.   Marie.   Mich. 

•f'Bids  will  be  received  until  3  p.  m..  .A.pril 
12.  by  Col.  C  McD.  Townsend,  Detroit,  Mich., 
for  liire  of  one  dredging  plant  and  two  drill 
boats   for   Detroit   River. 

^Bids  will  be  received  until  3  p.  m.,  .April 
12,  by  Col.  C  McD.  Townsend,  U.  S.  En- 
gineer, Federal  Bld.a..  Detroit.  Mich.,  for  hire 
of  tu.9   for  Detroit   Ri\er. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  m..  April 
18,  by  C.  F.  Hauke,  Acting  Commissioner  of 
Indian  Affairs.  Washington.  D.  C,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  erection  of  a  frame  hospital  and  installa- 
tion of  water  and  sewer  systems  at  the  White 
Earth   Indian   .School,   Minnesota. 

Mississippi. 

^Bids  will  be  received  until  3  p.  m.,  April 
24,  by  James  Kno.x  Taylor,  Supervising  Archi- 
tect, Treasury-  Department.  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lightin.g  fixtures 
of  the  I'.  S.  Post  Office  at  Corinth.  Miss.  The 
building  is  two  stories  and  basement  with  a 
ground  area  of  approximately  4,900  sq.  ft. 
First  floor  is  lireproof.  stone  and  brick  fac- 
in.g  and  tin  roof. 

Missouri. 

•{•Bids  will  be  received  untd  11  a.  m.,  March 
3".  by  Quartermaster,  Jefferson  Barracks, 
Mo.,  for  reconstructing  and  repairing  double 
set  of  officers'  quarters,  building  No.  4. 

^•Bids  will  be  received  until  3  p.  m.,  April 
22,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  and  lighting  fixtures  of 
the  U.  S.  Post  Office  at  Mexico.  Mo.  The 
structure  has  a  fireproof  construction,  brick 
and   stone   facing  and  tin   roof. 

Nebraska. 

•{•Bids  will  be  received  until  11  a.  ni, 
(Mountain  time).  .April  4,  by  Quartermaster. 
Fort  Robinson.  Nebr..  for  the  construction, 
steam  heating,  electric  wiring  and  fixtures  re- 
quired for  the  improvement  of  the  hospital 
at   that    post. 

New  Jersey. 

•{•Bids  will  be   received  until  S  p.  m..   .A.pril 

8,  by  Board  of  Education,  H.  L.  Collins.  Secy., 
Summit,  N.  J.,  for  the  erection  and  comple- 
tion of  a  four-room  school  building  located 
on  the  north  side  of  Morris  .Ave.,  to  accord- 
ance with  plans  and  specifications  on  file  with 
Cady  &  Krug,  fiO  Union  PI.,  Summit,  N.  J. 

•{•Bids  will  be  received  until  8  p.  m.,  March 
30,  by  Board  of  Education,  Caldwell,  N.  J., 
for  the  erection  and  completion  of  a  public 
school  building  in  accordance  with  plans  and 
specifications  prepared  by  E.  E.  Twist,  Archi- 
tect.  News   BIdg..   Passaic,   N.  J. 

New  York. 

^Bids  will  be  received  until  iioon,  April  11, 
by  Col.  W.  M.  Black,  U.  S.  Engineer,  Army 
BIdg.,  New  York  City,  for  furnishing  and 
delivering  lumber  and  piles  in  Hudson  River, 
N.  Y. 

•{•Bids  will  be  received  .A.pril  15,  by  State 
.Fair  Commission,  Albany,  N.  Y.,  for  the  con- 
struction of  a  new  cattle  building  to  be  erect- 
ed at  the  -State  Fair  grounds.  The  building 
will  have  a  floor  space  of  S.5,000  sq.  ft.  Stalls 
will  be  built  for  the  accommodation  of  ,99(5 
head  of  cattle. 


^•Bids  will  be  received  until  1 :3i)  p.  ni., 
March  29.  b.\  Depot  Quartermaster,  .\_ew 
York  City,  for  furnishing  one  gasoline  fire 
engine. 

•{•Bids  will  lie  received  initil  '■'>  p.  m..  .\pril 
29.  by  James  Knox  Taylor.  Supervising  .Archi- 
tect. Treasury  Department.  Washington,  D.  C, 
for  the  construction  (including  plumbing,  gas 
piping,  beating  apparatus,  electric  conduits, 
and  wiring  and  lighting  fixtures  of  the 
United  States  Post  Office  at  Penn  Yan.,  N.  Y. 
The  building  is  to  be  one  story  and  basement 
of  approximately  8,80U  sq.  ft.  ground  area, 
brick  faced,  tin  roof,  wood  trim,  and  non- 
fireproof  construction.  Drawings  and  specifi- 
cations may  be  obtained  from  the  custodian  of 
the  site  at  Penn  Yan.  N.  Y.,  or  at  this  office 
at  the  discretion  of  the  Supervising  Architect. 

North  Carolina. 

^Bids  w'ill  be  received  until  3  p.  m.,  March 
29,  by  Lieut.  R.  V.  Edwards,  Constructing 
Quartermaster,  b'ort  Caswell,  N.  C,  for  fur- 
nishing and  installing  door  and  window- 
screens  on  two  double  officers'  quarters,  plans 
260,  at  Fort   Caswell,  N.   C. 

Ohio. 

•{•Bids  will  be  received  until  !)  :30  a.  m.. 
.\.pril  12,  by  Cuyahoga  County  Building  Com- 
mission, Cleveland,  O..  for  furnishing,  deliv- 
ering and  erecting  in  new  court  house  build- 
ing complete  fire  hose  equipment,  which  will 
include  lire  hose,  hose  reels  and  nozzles.  John 
J.  Boyle  is  Secretary  of  the  Commission. 

•{•Bids  will  be  received  until  9:30  a.  m., 
-\pril  12,  by  Cuyahoga  County  Building  Coin- 
mission,  Cleveland,  O.,  for  furnishing  and 
erecting  in  place  in  the  new  court  house  build- 
ing,  metal   filing  cases. 

+Bids  w'ill  be  received  until  noon,  .\pril  (>, 
by  Director  of  Public  Safety,  Charles  W. 
Stage,  Cleveland,  O..  for  the  construction  of 
a  new  steel  hull  and  the  installation  of  ma- 
chinery boilers  and  fire  apparatus.  Plans  and 
specifications  may  be  obtained  of  the  Direc- 
tor. H.  F.  Stillman  is  Secretary.  A  certified 
check  for  $1,000  must  be  filed  with  each  bid. 

^Bids  will  be  received  until  4  p.  m..  April 
10,  by  Cleveland  Public  Library  Board,  1443 
East  3d  St..  Cleveland.  O.,  for  furnishing  all 
the  materials  and  labor  necessary  for  the  con- 
struction of  a  library  buildin.g  at  the  north- 
west corner  of  Quincy  Ave.  and  E.  79th  St., 
in  accordance  with  plans  and  specifications 
prepared    by    Henry    D.    WhitlieUl.    .Architect. 

•{•Bids  will  be  received  until  noon,  .April  9, 
by  Maj.  John  C  Oakes.  XJ.  S.  Engineer.  Room 
41.5.  Custom  House,  Cincinnati,  O..  for  fur- 
nishing of  all  material,  labor  and  appliances 
for  and  the  complete  reconstruction  of  the 
top  of  Dam  No.  8,  Muskingum  River,  which 
is  about  52.5  ft.  in  len,gth.  The  site  of  the 
proposed  work  is  at  Eagleport,  O.,  on  the 
Baltimore  &  Ohio  R.  R.,' Ohio  &  Little  Ka- 
nawha Division,  about  56  miles  above  Mari- 
etta, 0.  The  river  is  navigable  between  the 
site  and  its  mouth  at  Marietta  and  Zanesville 
and  Dresden.  O.  The  approximate  quantities 
are :  Excavation,  5,000  cu.  vds. ;  concrete, 
5.515  cu.  yds. ;  cement.  5,600  bbl's. :  piling.  5.000 
lin.   ft.;   timber    (sheet  piles),  75,000  ft.  b.   m. 

^•Bids  will  be  received  until  noon,  April  16, 
by  Board  of  Hospital  Commissioners.  Cincin- 
nati. O.,  for  the  necessary  labor  and  material 
for  the  construction  of  18  buildings  compos- 
ing the  main  group  of  the  New  General 
Hospital.  Samuel  Hannaford  &  Sons,  Hul- 
bert  Block,  Cincinnati.  O..  are  Architects. 

®The  Lima  Natural  Gas  Co..  W.  Market 
St.,  Lima,  O.,  has  awarded  a  contract  to 
Oscar  Current,  Red  Key,  Ind.,  for  relaying 
with  10-in.  pipe  some,  15  miles  of  trunk  gas 
line  extending  from  the  .Xsbland  County  field 
to  Lima. 

Oklahoma. 

4*The  City  of  Kingfisher,  (3kla..  will  receive 
bids  soon  for  materials  for  the  erection  of  an 
electric  light  plant.  Plans  and  specifications 
are  being  prepared  by  The  Benham  Engineer- 
ing Co.,  Consulting  "&  Supervising  Engineers, 
812-14  American  National  Bank  bldg..  Okla- 
homa City,  Okla. 


basement,   stone   faced,   of   fi 

tion   (except  roof),  and  has  a  grouil 


Pennsylvania. 

"{•Bids  will  be  received  until  3  pi    j 
2(1,  l)y  James  Knox  Taylor,  Supe^vi^),'C, 
tect.  Treasury  Department,  Washiiu     " 
for     the     construction     complete 
plumbing,  gas   piping,  heating  appar,;  '  i  - 
trie  conduits  and  wiring,  and  interihijou'"' 
fixtures)    of   the   United   States  pos  ,fo  * 
Johnstown,  Pa.    The  buildmg  is  onebrva  d 
)f   fireprooi[,„-s,  " 
.       _  has  a  grouilam.f 

approximately  8,300  sq.  ft.    Drawingl,„,i 
cifications  may  be  obtained  from  th.  ;,!  * 
of   site,   Johnstown.   Pa.,   or   at  t]  ■ 
the  discretion  of  the  Supervising    .  , 

®H.    H.   Wehmeyer,    1004   W.  L,\: 
Philadelphia,   Pa.,  has  been   award, 
tract   at  $149,388.      for     the     ereci 
18-division    school   building    at   9tli 
Lindley  .Ave.,  for  tlie  Board  of  Edjti, 
Philadelphia. 

Rhode  Island. 

•{•Bids  will  he   received  until  3  a 
12,  by  Capt.   A.  E.  Waldron.  U.  S.  ng 
New    London,    Conn.,    for   dredging  i 
catuck  River,  Rhode  Island. 

South  Carolina. 

•{•Bids  will  be  received  until  3  p.  ',^ 
9,  by  James  Knox  Taylor.  Supervisi  V 
tect,  Treasury  Department,  Washii.oi 
C.  for  the  construction,  including  \n 
.gas  piping,  heating  apparatus,  elei,c 
duits  and  wiring,  and  interior  liglno 
tures  for  the  V.  S.  Post  (Office  at  ibt 
S.  C,  in  accordance  with  drawings  d 
ifications  w-hich  may  be  obtained  oihf 
todian  of  site  at  Abbeville,  S.  C.  !>  ■ 
ture  is  two  stories  in  height  of  appriii 
3,850  sq.  ft.  ground  area,  brick  fad 
stone  trim,  tin  roof  and  non-fireptit 
struction  with  the  exception  of  the  ft  ' 

^•Bids  will  be  received  until  3  p.  . 
27,  by  James  Knox  Taylor,  Supervisir.i 
tect,  Treasury  Department.  Wasliingt.  1 
for  the  construction,  including  plum^e 
piping,    heating    apparatus,    electric  jr 
and   wiring,   and   interior   lighting  fi>'r: 
the  L'nited  States  Post  O.  .ce  at  Gaffi\  j.t. 
The  building  is  one  story  and  basenit,  aiii 
has  a  ground  area  of  approximately  2ii 
ft.;     non-fireproof     construction    tlirs 
brick    and    terra    cotta    facing   and 
Drawings   and   specifications  may  be  t 
from  the  custodian  of  site  at  Gaffiu  " 
or  at  this  office  at  the  discretion  of  thS 
vising  Architect.  '  I 

4"Bids  will  be  received  until  3  p.  i' 
25,  by  James  Knox  Taylor,  Supervisir.l 
tect.  Treasury  Department,  Washingtt  i 
for  the  construction  complete,  includiin" 
ing,  gas  piping,  heating  apparatus,  elet'c 
duits  and  wiring  and  interior  lighting-:' 
of   the    U.    S.    Post    Office  at  Lauren  ■ 
The  building  )s  to  have  a  ground  ar?  ' 
proximately  4,500  sq.  ft. ;  two  stories  3^ 
ment,  faced  with  stone  and  brick  and  lean 
floor   of  fireproof  construction. 

Virginia. 

•{•Kids  will  be  received  until  noon,  iti!  3 
by  Lieut.   Col.   Mason   M.   Patrick,  L"v 
gineer,   Norfolk,   'Va.,   for   dredging  ;l 
excavation    in   James    River.   Va. 

Wisconsin. 

Bids   as   follow   were   received  Mar 
Lieut.  John  N.  Hodges.  LT.  S.  Engin> 
luth,  Minn.,  for  building  rubble  moumi 
land.  Wis.,  harbor,   (1)   being  bid  per  " 
rock   from   the  quarry  in  place  in  ih'u  ; 
mound,   16,000  tons,   and    (2)   bid  per  n  t- 
rock    from    the   top   of   the   pier  head  'ii' 
place  in  the  mound.  .350  tons.  (3)  total  " 
Lakes   Dredge  &  Dock  Co.,  Chicago, 
$1.90:   (2)  $1.90;   (3)  $31,065.    SangS'' 
Dulutli.    Minn..      (1)    $1.24;      (2)   $0,! 
$20,155   (recommended    tor  acceptance 

Wyoming. 

•{•Bids  will  be  received  until  11  a.  ni 
18,  by  Capt.  F.  S.  Armstrong,  Cons 
Quartermaster,  Fort  D.  A.  Russell,  W 
construction  complete,  of  one  isolati. 
pital 


•I'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ience    of    Management:      The 

1  ws  of  Plant  Location  and 

Design. 

II. 

in   our   issue   of    March   27    the 

.  .r.anagement  covers  not  merely  the 

ndling  of  men  but  the  indirect  con- 

ifll  human  activity.     Hence  any  com- 

■  icussion     of     scientific     rtianagement 

\  Tclude  the  economic  principles  to  be 

eating  and  designing  a  plant. 

s   "Economic    Theory     of     Rail; 

I  laion''    is    a    scientific    exposition    of 

(J  to   be   pursued    in    locating    a   steam 

iva    plant    for    producing    transporta- 

'nfortunately    Wellington      did      not 

ii-  the  particular  law  of  scientific  man- 

i  that  he  <ought  to  apply,  but  it  may 

ieA   by   induction,   and    when    so    dc- 

•  takes  this   form :     To  secure   ma.ti- 

.'iiumy  so  as  to  locate  and  desiflii  a 

'  ,■  capitalised  anntuil  income  from 

shall  exceed  by  the  greatest  pos- 

,  ....;  the  total  capitalised  cost  of  the 

inay  be  called  the  law  of  plant  loca- 

]  design. 

•erms  in  the  foregoing  law  may  need 

{•>itaUse  is  to  divide  an  annual  income 
ise  by  the   rate  of  interest  paid   for 

I  of  capital. 

i>fa/  capitalized  cost  of  a  plant  is  the 
Its  first  cost  and  the  amount  obtained 

lahzing  its  annual   operating  expense. 

I  if  the  interest  rate  is  6  per  cent  and 
■ost  of  constructing  and  equipping  a 
$1,000,000,  and  if  its  annual  operating 

is  $240,000,   we   have    a    "total    cap- 
cost"    of     $1,000,000+     ($240,000-^ 
S-5.000,000. 

II  be  noted  that  the  application  of 
involves  a  study  of  every  one  of  the 

xesses  or  steps  that  occur  in  producing 
.  that  is  it  involves  not  only  study 
planning.  (2)  building  and  (3)  oper- 
plant.  but  (4"!  selling  its  product. 
>  \Vellington's  time,  the  railway  loca- 
l    given    very    little    attention    to     the 


operating   cost   an  .  -s   to    the   inci 

from  tlie  sale  ot  transportation.  Wellington 
demonstrated  that  complete  scientific  control 
of  the  process  of  locating  the  most  economic 
railway  is  impracticable  without  a  study  of 
operating  expense  and  of  income.  Too  great 
emphasis  can  never  he  placed  upon  the  im- 
portance of  this  managerial  principle,  nor 
can  too  great  credit  ever  be  given  to  Well- 
ington for  his  remarkable  exposition  of  it. 

This  law  of  plant  location  and  design  may 
be  broadened  so  as  to  express  one  of  the 
great  fundamental  principles  of  economics. 
The  law  as  above  stated  is  tantamount  to  a 
rule  for  securing  the  maximum  profit  that 
can  be  secured  by  skillful  location  and  design 
of  the  plant.  But,  since  the  profit  made  in  a 
commercial  enterprise  is  augmented  by  econ- 
omy that  can  be  effected,  it  follows  that  a 
plant  should  be  so  located  and  designed  that, 
taken  in  coordination  with  other  plants  from 
which  it  receives  and  to  which  it  delivers 
products,  the  total  capitalized  cost  of  the  co- 
ordinated plants  sliall  be  a  minimum. 

A  railw.ay.  for  example,  is  a  transportation 
plant  that  acts  in  co-ordination  with  other 
transportation  plants,  namely  the  horses  and 
wa?ons  or  motor  trucks  that  deliver  produce 
to  the  railway  and  take  it  away  from  the  rail- 
way. Hence  the  locator  of  a  railway  should 
estimate  the  cost  of  hauling  produce  to  the 
railway  and  away  from  it,  as  well  as  the  cost 
of  hauling  on  the  railway ;  and  he  should 
solve  for  a  minimum  cost  by  so  locating  the 
railway  as  to  secure  the  minimum  total  cap- 
italized cost  of  all  the  co-ordinated  plants — 
liorses  and  wagons,  motor  trucks  and  railway. 
It  is  an  application  of  this  law  in  crude  form 
that  leads  to  the  location  of  a  railway  ap- 
proximately through  the  centers  of  gravity  of 
producing   and    distributing   localities. 

Stated  in  its  broadest  sense  the  law  of  plant 
location  and  design  is  this :  Tn  .■secure  economy 
so  locate  and  design  a  qiven  plant  that,  taken 
in  co-ordination  Ti'ith  other  plants  from  which 
it  receives  and  to  ~chich  it  dclizers  produce, 
the  total  capitalised  cost  of  the  co-ordinated 
plants  shall  be  a  minimum. 

.A.  wagon   road,   for  example,  should  be  re- 
garded by  its  locator  and  designer  not  merelv 
as   a  separate  plant,    but    as    a   plant    co-or- 
367 


■  .   horses    and 

wagons,   railways,  etc. 

A  factory  should  not  ordinarily  be  located 
without  careful  consideration  of  the  costs  of 
transporting  raw  materials  to  it  and  finished 
products  from  it.  yet  many  a  factory  has  been 
located  with  very  little  tliought  give'n  to  these 
co-ordinate  elements  of  total  cost.  Where 
the  materials  and  product  are  heavy,  such 
disregard  of  the  law  of  plant  location  and 
design  may  be  fatal  to  the  financial  success 
of  the  factory. 

Once  the  location  of  a  plant  has  been  scien- 
tifically determined,  the  design  remains  to 
be  decided  upon ;  and,  since  this  is  no  longer 
an  element  affected  by  consideration  01  co- 
ordinate plants,  we  may  eliminate  that  ele- 
ment from  the  law  of  location  and  design, 
which  then  gives  the  law  of  plant  design :_ 

To  secure  ina.rimutii  economy,  so  design  a 
plant  as  to  secure  a  minimum-  total  capitalised 
cost  or  its  equivalent,  a  miitimum  total  unit 
cost  of  production. 

Since  it  is  feasible  to  express  most  costs  in 
algebraic  form,  it  is  usually  possible  to  de- 
rive a  formula  for  the  total  capitalized  cost 
(or  for  the  unit  cost),  in  which  all  the  con- 
stants and  variables  are  correctly  given.  When 
this  can  be  done,  an  engineer  will  usually 
find  it  desirable  to  solve  for  a  minithum  value 
of  the  total  capitalized  cost  by  the  method  of 
calcuhis  wherein  the  first  difTcrential  coeffi- 
cient is  placed  equal  to  zero.  In  this  way 
very  simple  general  formulas  or  rales  may 
frequently  be  derived  for  use  in  designing 
plants  or  plant  elements.  In  previous  issues 
we  have  given  several  examples  of  this 
metliod  of  solving  for  a  minimum  plant  cost. 

It  may  be  said  that  there  is  no  need  of  for- 
mally stating  the  laws  of  plant  location  and 
design,  since  their  truth  is  self-evident  when 
the  significance  of  the  language  is  under- 
stood. But  that  a  scientific  principle  is  self- 
evident  when  formulated  is  no  reason  why  it 
should  not  be  formulated,  for  prior  to  such 
formulation  it  is  usually  noticeable  that  many 
men  frequently  fail  to  apply  the  principle  at 
all  and  many  others  apply  it  imperfectly. 
I-arge  factories  located  at  places  remote  from 
both  raw  matc^ials  and  from  markets  arc  so 
often  seen  as  to  make  it  evident  that  the  busi- 
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ness  managers  who  caused  tlieir  location  did 
not  apply  the  law  of  plant  location.  But  far 
more  frequently  seen  than  this  error  in  man- 
agement is  the  error  in  plant  design  that 
arises  from  failure  to  capitalize  all  the  oper- 
ating cost.  Some  managers  are  prone  to  be 
unduly  impressed  by  the  first  cost  of  a  plant. 
On  the  other  hand,  other  managers  are 
equally  prone  to  invest  too  much  in  plant 
through  failure  to  capitalize  plant  deprecia- 
tion. It  can  scarcely  be  said  that  the  fore- 
going laws  of  plant  design  and  location  need 
no  verbal  enunciation  when  so  many  in- 
stances of  flagrant  disregard  of  the  laws  ex- 
ist as  do  exist  today.  Even  self-evident  truths 
are  often  ignored  until  dignified  by  the  name 
of  scientific  law.  This  is  particularly 
noticeable  in  regard  to  the  fundamental  law 
of  scientific  management,  namely  that  for 
greatest  economy  of  production  the  payment 
for  services  should  be  proportionate  to  the 
performance.  This  proposition  is  so  simple 
as  to  be  almost  self-evident;  yet  it  is  applied 
in  but  the  crudest  fashion  under  existing 
wage  systems.  Indeed,  those  who  would  be 
the  greatest  gainers  by  its  application — the 
members  of  labor  unions — are  usually  loud- 
est in  their  protest  against  the  law  of  man- 
agement. We  must,  therefore,  divest  our- 
selves of  any  idea  that  the  science  of  man- 
agement is  lacking  importance  because  its 
laws  arc  readily  comprehended,  or  because 
some   of   them   are  self-evident. 


The  Unit  of  Measure  for  Concrete. 

The  modern  unit  lor  measuring  the  volume 
of  masonry  was  originally  the  perch.  The 
perch  of  masonry  was  a  variable  quantity.  It 
signified  different  volumes  to  diflrerent  per- 
sons and  in  different  localities.  Generally  it 
signified  a  volume  of  about  25  cu.  ft.  The 
demand  grew  for  some  more  fixed  unit  and 
gradually  the  cubic  yard  took  the  place  of  the 
perch,  at  least  in  all  engineering  works,  as 
the  unit  of  measure  for  masonry.  With  the 
substitution  of  concrete  largely  for  stone 
anasonry  the  cubic  yard  unit  was  continued 
The  first  works  in  concrete  were  of  the  mas- 
sive character  of  stone  masonry  and  the 
adoption  of  the  same  unit  for  measuring  vol- 
imie  was  natural.  When  the  development  of 
reinforcing  made  it  possible  to  use  concrete 
an  thin  walls  and  slabs  and  for  girders  the 
cubic  yard  unit  still  continued,  although  it 
was  recognized  as  at  times  a  unit  of  awkward 
size  for  measuring  thin  plates  and  other  sec- 
tions because  of  the  fractions  involved.  .\11 
data  that  we  possess  relating  to  volume  of 
concrete  construction — cost  data,  records  of 
output  and  rates  of  progress — are  based  on 
the  cubic  yard  unit. 

On  a  following  page  we  publish  the  pro- 
posed rules  for  the  measurement  of  coiicrete 
construction  which  have  been  submitted  for 
consideration  by  a  committee  of  the  National 
Association  of  Cement  Users.  We  believe  that 
some  additions  covering  concrete  pavement 
and  concrete  sewers  are  to  be  reported  and 
then  the  complete  code  is  to  be  submitted  to 
the  association  members,  who  will  vote  on  its 
adoption.  In  general  the  rules  presented  de- 
.scrve  approval.  The  idea  of  classifying  sep- 
arately items  of  different  character  such  as 
concrete,  'form  work,  and  surface  finish  and 
of  making  the  unit  of  measure  fit  the  nature 
of  the  work  is  sound.  Certainly  the  measure 
of  surface  finish  should  be  the  square  foot. 
The  same  unit  is  perhaps  the  most  logical 
single  unit  for  measuring  forniwork.  Form- 
work  data,  particularly  cost  of  forms,  should, 
liowever,  in  our  opinion,  be  recorded  by  at 
least  two  units  of  measure.  The  square  foot 
may  well  be  one  and  the  thousand  feet  board 
measure  should  be  another.  Personally  we 
confess  a  desire  always  to  sec  also  the  cost 
of  forms  in  terms  of  the  much  reviled  per 
cubic  yard  of  concrete  unit  of  measure.  Pass- 
ing by  this  path  of  discussion,  however,  we 
will  proceed  to  the  unit  suggested  for  the 
measurement  by  volume  of  concrete  construc- 
tion. 

The  rules  state  that  "the  unit  of  measure 
for  all  concrete  shall  be  the  cubic  foot."  In 
the  committee  report  by  which  the  code  of 
rules  was  prefaced,  there  are  given  examples 


of  a  bridge  and  of  a  building  "measured  un- 
der the  proposed  rules,''  and  in  these  exarn- 
ples  all  quantities  of  volume  are  given  in 
cubic  yards.  The  examples  would  appear  to 
contradict  the  rule.  By  our  reading  of  the 
rule  we  should  have  expected  to  see,  say  the 
volume  of  1:3:6  concrete  in  the  bridge  piers, 
expressed  as  27,000  cu.  ft.  instead  of  as  1,000 
cu.  yds.  Indeed  if  the  rule  means  anything 
we  cannot  see  why  the  quantity  referred  to 
should  be  anything  other  than  27,000  cu.  ft. 

Assuming  that  the  rule  quoted  means  the 
only  thing  that  one  is  justified  in  assuming 
from  its  wording  and  context,  which  is  that 
the  cubic  foot  shall  replace  the  cubic  yard  as 
the  volume  unit  of  measure  for  concrete,  we 
may  reasonably  ask  why  the  new  unit  was 
chosen  ?  As  was  noted  above  practically 
;ill  past  records  based  on  volume  measure- 
ment are  in  cubic  yard  units.  Costs  are  given 
per  cubic  yard  and  so  are  plant  and  labor  out- 
puts and  rates  of  progress  of  construction. 
Indeed  we  know  of  only  one  case  of  published 
cost  data  involving  any  considerable  amounts 
of  work  in  which  the  cubic  foot  was  the  unit 
chosen  instead  of  the  cubic  yard  and  these 
costs  were  all  of  work  done  by  one  firm. 
There  was  doubtless  a  reason  in  the  minds  of 
the  committee  members  for  advising  the 
change  from  the  cubic  yard  imit  to  the  cubic 
foot  unit,  and  in  view  of  the  universality  of 
the  older  unit  this  reason  should  have  been 
stated.  It  is  not  stated  in  the  published  re- 
port of  the  committee  nor  was  it  stated  so 
far  as  we  can  ascertain  in  presenting  and  dis- 
cus-ing  the  report  before  the  convention. 

Tliere  are  certain .  facts  in  -favor  of  using 
the  cubic  foot  unit.  _  Linear  measurements  are 
invariably  taken  off  in  feet  and  fractions  and 
when  the  cubic  foot  unit  is  used  a  multipli- 
cation of  the  proper  linear  measurements 
gives  the  volume  directly  in  standard  units. 
To  illustrate,  if  we  have  a  wall  panel  10  ft.  -x 
12  ft.  X  -t  ins.  vve  get  at  once  40  cu.  ft.  If 
we  were  using  the  cidiic  yard  unit  we  should 
have  an  additional  calculation,  namely,  di- 
viding 40  by  27,  to  obtain  the  volume  in 
standard  units  and  the  result  would  be  more- 
over an  awkward  vulgar  fraction  or  an  in- 
exact decimal.  Of  course  we  should  not 
avoid  fractions  wholly  by  using  the  cubic  foot 
unit,  but  we  should  greatly  reduce  their  oc- 
currence in  computing  data  based  on  vol- 
ume measures.  Also,  while  we  should  reduce 
the  number  of  fractional  quantities,  we 
should  increase  27  times  all  the  amounts  to 
be  considered.  It  has  been  pointed  out  that 
there  is  a  nicety  in  having  the  itnit  of  area 
and  the  unit  of  volume  the  exact  square  and 
cube  of  the  standard  linear  unit.  There  is, 
but   it  is  not  worth   fussing  over. 

.As  nearly  as  one  can  see  the  only  advan- 
tage of  the  cubic  foot  over  the  cubic  yard  as 
the  volume  unit  of  measure  for  concrete  work 
is  that  it  does  away  with  one  calculation 
( dividing  by  27)  in  reducing  linear  dimen- 
sions to  units  of  volume,  and  that  it  decreases 
the  number  of  fractional  volume  units  that  will 
ordinarily  be  obtained  in  figuring  concrete 
work.  .  Set  against  these  advantages  we  have 
the  fact  that  practically  all  comparative  data 
now  possessed  by  engineers  and  contractors, 
all  costs,  all  records  of  output,  all  rates  of 
progress,  all  measures  of  magnitude  will  have 
to  be  reduced  to  the  new  unit  if  they  are  to 
be  used.  This  is  true  not  merely  of  published 
data,  it  is  true  of  that  greater  volume  of 
mental  data  possessed  by  engineers  and  con- 
tractors and  by  which  they  measure  new  per- 
formances. To  tell  a  contractor  that  you 
have  just  completed  a  bridge  abutment  con- 
taining 30,37.5  cu.  ft.  of  concrete  for  21  cts. 
per  cubic  foot  does  not  give  him  any  useful 
mental  picture  until  he  has  made  the  calcu- 
lation necessary  to  find  that  the  work  con- 
tained 1,125  cu.  yds.  of  concrete  and  cost  $5.68 
per  cubic  yard.  It  is  very  true  that  the  ac- 
cumulation of  data  measured  by  the  new  unit 
will  after  a  time  replace  the  older  data  and 
that  the  engineer  and  contractor  will  in  time 
adjust  his  mental  measures  to  the  new  units, 
but  why  make  this  demand?  We  are  not  un- 
susceptible to  conviction  that  the  cubic  foot 
unit  may  be  a  desirable  change,  but  the  com- 
mittee which  suggests  it  has  done  nothing  to 
induce  this   conviction. 


Why  Engineers    Should    m4  o 
Mayors  of  Cities,  j 

The  election  of  Air.  George  Fr«..  •, 
mayor  of  Seattle,  Wash.,  suggests^ ,  • 
fitness  of  experienced  municipal  eljnei"^"' 
serve  as  mayors  of  cities.  Since  ierv'^h ' 
percentage  of  the  business  trans'tejif'^ 
city  is  handled  by  the  public  wog  j.  • 
ment  or,  in  the  case  of  new  constrijion ,"' 
other  than  the  natural  extensions  i  exi?' 
works,  is  handled  by  commissionkooim 
for  that  purpose,  the  value  to  th^v  ^' 
mayor  with  experience  in  engiifrjL 
terprises  is  apparent.  i    ^  ^ 

In   the  case  of  Mr.  Cotterill  it  1  htm 
that  he  was  not  chosen  mayor  on  icm 
his    engineering  knowledge,  but  it^ 
that,  other_  things  being  equal,  hisxp 
as   an  engineer  will   make  him  a  or 
petent  executive  than  a  lawyer,  bii^es 
or  politician  could  hope  to  become.irei- 
actuated    by    the    high    motives   cbac 
of   the    engineer.      Mr.    Cotterill  h  1 
the    engineering    department   of   t 
Seattle    for    the   past    eight  years   d 
quently   is   thoroughly   in   touch  w; 
needs  of  the  city.  i 

We  have  mentioned  lawyers,  buie? 
and  politicians  because  mayors  i,al 
chosen  from  those  classes.  It  prjl 
be  conceded  that  an  engineer  is  tie 
to  cope  with  the  public  works  prom 
city  than  are  the  others  mention, 
certain  other  questions  these  othe  ; 
held  by  some  to  possess  advantagto 
engineer.  Naturally  the  lawyeris 
skilled  in  the  legal  wording  of  ordiii, 
contracts,  but  the  lawyer  mayor  iji 
no  less  in  such  matters  by  tli'e  rul:'s 
city's  legal  department  than  is  th't 
mayor.  The  business  man,  as  the  ini 
derstood,  does  not  possess  a  singled 
over  the  modern  engineer,  who 
capable  business  man  himself.  W(li> 
weigh  even  single  qualifications  o'tl 
tician  against  those  of  the  engine'  •. 
will  be  done  by  voters  and  newsp::r 
the  choice  between  these  types  is  o  ri 
politician  has  only  one  advantage  d 
liis  ability  to  handle  the  various  -t; 
the  city  council.  However,  the  who  • 
of  present  day  municipal  reform  ir.| 
to  make  this  latter  consideration  <  il 
ing  weight.  ^loreover,  no  citizeri- 
qualified  than  the  engineer  to  lead  ; 
in  renovating  the  old-fashioned  ci 
On  all  questions  of  a  general  natun:: 
are  at  least  as  well  qualified  as  h 
are  to  advise  and  lead  the  city  coiiil 

Those  who  are   familiar  with  thwirk 

the    Chicago    Commission    on    City:: 

tures    may    recall    that    the   experts  n 
by  the  commission  estimated  that  $'2.'' 
wasted  in  the  year  of  1909  in  the  « 
catch    basTri    cleaning    department.   * 
point  brought  out  was  the  loss  of  i'-<' 
the  city  in  street  repair  contracts.    •:>■ 
ers  will  remember  recent  articles  ani  i: 
relating  to   the   Chicago  water  woi 
which    pointed   out.   among  other  tl  t 
two-thirds    of    all    the    water   pumi 
city  pumping  stations  is  lost  by  leriL 
waste.     .All  these  matters  have  ad\sely 
fected    tlie   citizens   of   Chicago.     Iispito 
the   fact   that   the   engineering  depa:i 
the  city  repeatedly  called  attention  tr!' 
similar  conditions,   former  mayors   ''■ 
cils  failed  to  take  any  action  on  siic- 
We    do   not   doubt   that   an    engine 
would   have   instituted  reforms  ir  t- 
ters    as    soon    as    they    were    broug 
attention. 

City   engineers   often   are  unable    ; 
and  build  public  works  according  to  or  1 
judgment    on    account    of    interferre  " 
their  plans  by  officious  mayors  and  '' 
This   condition     is     responsible    for 
the    so-called    poor    municipal    engii  ' 
this  and  other  countries.    The  reniei  - 
malady,  in  some  cases  at  least,  is  tl 
of     an     engineer     to     the     office    o 
Wherever   this   condition   exists^  no  >• 
doubt  that  a  well  qualified  niunicipa  04" 
would    make     a    strong     candidate  't 
office. 


1912. 


(I'rtainlv  is  no  reason  why  engineers 

lin   reluctant  to   enter   politics   in 

If  they  are  actuated  by  a  high 

rve  their  lellownien  they  will  here 
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hnd  a  good  field  lor  service.  Thev  term  of 
othce  IS  at  least  a?  long  a>  the  averaae  en- 
gagement 01  the  ensineer.  In  nianv  cases  the 
emoluments  of  the  otiice  ar^>  i^rcatcr  than  the 


salaries  usually  commanded  by  engineers. 
Public  service  of  this  kind  would  not  unfit  the 
engineer  for  resuming  professional  practice 
after  his  term  of  office  was  over. 


1' 


GENERAL    ARTICLES 


Kjsl  Rules  for  the  Measurement 

1  Concrete  Construction. 

t  aiption  of  uniform  practice  in  mcas- 
ui  concrete  construction   for   the   pur- 
•"licing   itemized    estimates    or    bid- 
r  of  recording  costs  is  desirable, 
ictice  might  be  brought  about,  a 
Aas  appointed   about   a   year   ago 
:ial  .Association  of  Cement  Users 
and  report  rules  for  measuring 
he  report  of  this  committee  was 
the  association  at  its  recent  con- 
ic  code   of    rules   presented   was 
c  enlarged  by  adding  rules  cov- 
:e  j)aving    and    concrete    sewers, 
^ ^vision,  to  be  submitted  to  vote 
trs  on  its  adoption.    The  original 
:  the  additions,  is  published  here: 
A  ing    divisions    are    recognized    as 
i    distinct    items    in    concrete    con- 


Ijnolitliic. 

-  ructural    Cast    Concrete, 
ist  Concrete  Trim  and  Ornamental 
rt  ork. 
>  Sidewalks. 

••^'ment. 
Finish. 

ng  general  rules  shall  govern  the 
of   the  above  items,   with   excep- 
'pecifically  noted: 

:  li  shall  be  measured  net  as   fixed 
the  structure. 

.Lse  shall  non-existent  material  be 
over  extra  labor. 

wance    shall    be    made    for   waste, 
L  cutting. 

'  1.      COXCRETE. 

i  loUthic  Concrete. — The  unit   of   meas- 
T^l  concrete  shall  be  the  cubic  foot. 
'■;  shall  be  measured  net  as  placed 

the   structure   or  building. 
-3   and  voids   in   concrete   shall   be 

!   the  following  exceptions: 
1  iction  shall  be  made  for  reinforce- 
ts.    I-beams,    bolts,    etc.,    embedded    in 
t  except   where   they   have    a   sectional 
if  lore  than  1  sq.  ft. 

>  deduction  shall  be  made  for  pipes  or 
1  concrete  having  a  sectional  area  of 
19  1  sq.  ft. 

I  deduction  shall  be  made  for  chara- 
veled,    or    splayed    angles    to    columns, 

.   nd    other    work,    except    where    such 
fj  bevel    or   splay    is    more    than    4    ins. 
c  sured  diagonally  across  the  surface, 
ij-iss  of  concrete  having  a  different  pro- 

II  f  cement,  sand  or  aggregate  shall  be 
r'    and  described    separately   in   accord - 

!h    the    accessibility    and    location    or 
)f  the  work, 
e  in  different  members  of  a  building 
ure  shall   be   measured  and   described 

<>■   according    to    the    amount    of    labor 

a  in  pouring. 

:  e    with    large    stones    and    rocks    em- 

l|ln    it    (Cyclopean     masonry)    shall     be 

«    as  one  item  and  described  according 

pichness   of   the    mixture    and    the    per- 

pf  rock. 

II  case   shall    the    measurement    of    con- 

\  held  to  include   the   forms. 

tease  shall  an  excess  measurement  of 
be  taken  to  pay  for  the  cost  of  forms 
labor  in  placing. 

te  In  stairs  shall  be  measured  by   the 
t  and  shall  include  surface  finisli  when 
ure   is    the    same    throughout, 
ructural     Cast     Concrete.— The      terra 
1    cast    concrete    is    taken    to    include 


beam  and  slali  construction  by  the  various  unit 
systems    now    in   vogue. 

The  unit  of  measurement  shall  be  the  cubic 
foot,  and  this  shall  be  measured  net  as  pro- 
vided   for    monolithic   concrete. 

The  various  members  shall  be  measured  on 
the    ground    before    erection. 

Xo  measurement  shall  be  taken  of  forms. 

Reinforcement  shall  be  rneasured  sepanitely 
.-IS  provided  undt^r  reinforcement. 

The  unit  of  measure  for  erection  shall  be 
the  pound  weight  of  the  finishcl  member. 

Cast  concrete  with  crushed  stone  or  gravel 
aggregate  shall  be  assumed  to  weigh  l.iO  lbs. 
per  cubic  foot. 

(c)  Cast  Concrete  Trim  and  Ornamental 
■^ork. — Cast  concrete  building  trim  shall  be 
measured  by  the  cubic  foot,  but  the  measure- 
ment shall  be  the  sm.-Ulest  cube  which  will 
contain  the  piece  measured  and  not  the  actual 
net  volume  of  the  piece. 

No  allowance   shall  be   made   for   forms. 

Mitre  blocks  for  cornices,  etc.,  shall  be  meas- 
ured separately  from  straight  molded  work. 

Circular  work  shall  be  measured  separately 
from  other  work. 

Vases,  seats,  pedestals,  balusters,  and  other 
similar  items  shall  be  t.-iken  by  number  and 
description. 

No  allowance  shall  be  made  for  reinforce- 
ment. 

No  allowance  shall  be  made  for  surface 
finish. 

(d)  Sidewalks. — Sidewalks  shall  be  measured 
by  the  square  foot. 

The  one  measurement  shall  include  concrete 
finish,  lining  in  squares,  and  cinder  or  stone 
foundation. 

Curbs  and  curb  and  gutter  work  shall  be 
measured  by  the  lineal  foot  and  separated  ac- 
cording to  character  and  size,  and  shall  include 
foundations,  forms,  finish,  and  cost  of  special 
tools,   if  any. 

In  measuring  curbs  the  full  height,  width  or 
thickness   shall  be  taken. 

The  measurement  of  sidewalks  shall  be  taken 
the   full   width. 

Circular  corners  and  curbs  and  gutters  shall 
be  measured  separately  by  number,  stating 
radius  and  length  measured  on  the  curve. 

Vault  lights  shall  be  measured  by  the  square 
foot,  the  measurement  to  include  glass,  forms, 
steel  and  finish.  Beams  under  vault  lights 
shall  be  measured  by  the  lineal  foot.  In 
measuring  vault  lights  the  measurement  shall 
go  at  least  4  ins.  beyond  the  outside  line 
of  the  glass  in  each  direction. 

2.     FORMS. 

The  unit  of  measure  for  form  work  shall  be 
the  square  foot  of  actual  area  of  the  surface 
of  the  concrete  in  contact  with  the  forms  or 
false   work. 

Forms  shall  in  every  case  be  measured  and 
described  as  a  separate  item  and  in  no  case 
shall  the  measurement  of  concrete  be  taken  to 
include  forms. 

No  deduction  shall  be  made  in  the  measure- 
ment of  surface  of  concrete  supported  by  forms 
because  of  forms  being  taken  down  and  re- 
used two  or  three  times  in  the  course  of  con- 
struction. 

The  unit  price  for  superficial  measurement 
of  forms  shall  be  deemed  to  include  the  cost 
of  struts,  posts,  bracing,  and  bolts,  wire  ties, 
oiling  and   cleaning  and   repairing   forms. 

No  allowance  shall  be  made  for  angle  fillets 
or  bevels  to  beams  and  columns,  etc..  but 
curved  moldings  shall  be  measured  and  de- 
scribed   separately   as    hereinafter   provided. 

No  deduction  in  measurement  of  forms  shall 
be  made  for  openings  having  an  area  of  less 
than    twent}--five    (25)    square   feet. 


No  deduction  shall  be  made  in  t1<ior  forms  for 
heads   of   columns. 

No  deduction  shall  be  made  in  column  and 
girder  forms  for  ends  of  girders,  cross  beams, 
etc. 

No  allowance  shall  be  made  for  pockets  in 
column  forms  for  clearing  out  rubbish. 

The  measurement  of  column  forms  shall  be 
the  sum  of  the  girth  of  the  sides  or  circum- 
ference multiplied  by  the  height  from  the  floor 
to  under  side  of  fioor  slab  above. 

The  measurement  of  beam  forms  shail  be 
the  net  length  between  columns  multiplied 
by  the  sum  of  the  breadth  .and  twice  the  depth 
below  the  slab,  except  for  wall  beams  and  other 
beams  at  an  edge  of  lloor.  which  shall  h.-\ve  the 
thickness  of  the  floor  slab  added  to  twice  the 
depth. 

Wall  forms  shall  be  measured  for  both  sides 
of  concrete  wall  when  forms  are  required  for 
both  sides. 

Allowance  shall  be  made  by  number  for 
pockets    left    for   future    beams. 

Forms  to  octagonal,  hexag^onal.  and  circular 
colunms  shall  be  measured  and  described  sep- 
arately   from    forms    to    square    columns. 

Caps  and  bases  to  columns  and  other  orna- 
mental work  shall  be  measured  by  number 
and  fully  described  over  all  dimensions. 

The  curved  moldings  in  form  work  shall  be 
measured  by  the  line.ll  foot. 

Forms  to  circular  work  shall  always  be  meas- 
ured  separately   from    forms    to   straight  work. 

No  measurement  or  allowance  shall  be  made 
in  slabs  or  beams  for  construction  Joints  to 
stop    the   day's    concreting. 

Construction  joints  or  expansion  joints  to 
dams  and  other  large  masses  of  concrete  shall, 
however,    be   measured. 

Forms  to  cornices  shall  be  measured  b.v  the 
lineal  foot,  and  the  girth  st.-ited.  (The  term 
girth  shall  be  t.aken  to  mean  the  total  width 
of  all  curved  and  straight  surfaces  touched  by 
the  forms.)  Plain  forms  to  back  of  cornice 
to  be  measured  separately. 

Forms  to  different  p<arts  of  structural  build- 
ing shall  be  measured  and  described  separately 
according  to  their  position  in  the  building  and 
cost  and  character  of  the   work    Involved. 

Forms  to  window  sills,  copings,  and  similar 
work  in  situ  shall  be  me.isured  by  the  lineal 
foot. 

Forms  to  the  upper  side  of  sloping  slabs 
such  as  saw  tooth  roofs  shall  be  measured 
whenever  the  slope  of  such  slab  with  the  hori- 
zontal  exceeds  an  angle  of  25  degrees. 

Forms  to  the  under  side  of  stairs  shall  be 
measured   by   the   superficial   foot. 

Forms  to  the  front  edge  of  the  stairs  shall  be 
measured  by  the  lineal   foot. 

Forms  to  the  ends  of  steps  shall  he  meas- 
ured  by    number   of  risers. 

3.      STEEL   REINTORCEMENT. 

The  unit  of  measure  of  steel  reinforcement 
shall  be   the  pound  weight. 

Steel  rods  for  reinforcement  shall  be  meas- 
ured the  net  weight  placed  in  the  building. 

The  weight  shall  be  calculated  on  the  basis 
of  a  square  bar  1  in.  by  1  in.  by  12  Ins..  weigh- 
mg  3.4  lbs. 

No  allowance  shall  be  made  for  rolling  mar- 
gin. 

No  allowance  shall  be  made  for  cutting  or 
waste. 

No  allowance  shall  be  made  for  wire  ties, 
spacers,    etc. 

In  estimating  reinforcement  the  bars  shall 
be  measured  by  the  lineal  foot  as  laid.  All 
laps  shall  be  allowed  for. 

The  bars  of  each  different  size  shall  be  meas- 
ured and  described  separ.-i'ely.  as  also  straight 
bars,    bent   bars,   stumps,  and   hooping. 

Pipe    sleeves,    turnbuckles.    clamps,    threaded 
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ends.  nuts,  and  other  forms  of  mechanical 
bond  shall  be  measured  separately  by  number 
and    size    and    allowed    for    in   addition. 

Wire  cloth,  expanded  metal,  folded  fabric  and 
other  steel  fabrics  sold  in  sheets  or  rods,  shall 
be  measured  and  described  by  the  square  foot. 
The  size  of  mesh  steel  in  tension  and  weight 
per  square  foot  shall  be  stated.  No  allowance 
shall   be   made    for   waste,    cutting,    etc. 

Deformed  bars  shall  be  measured  separately 
from    plain. 

■1.      SURFACE    FIXISIl. 

The  unit  of  measure  for  finish  of  concrete 
surfaces  sliali  be  the  square  foot.  Finish  shall 
alway.s    be   measured   and    described   separately. 

No  measurement  or  allowance  shall  be  made 
for  giiinir  over  concrete  work  after  removing 
of  forms  and  patching  up  voids  and  stone 
pockets,    removing  fins,    etc. 

Granolithic  finish  shall  be  measured  by  the 
square  foot  and  shall  include  all  labor  and 
materials    for    the    specified    thickness. 

Finish  laid  integral  with  the  slab  shall  be 
measured  separately  from  finish  laid  after  slab 
has   set. 

No  allowance  shall  be  made  for  protection 
of  finish  with  sadwust,  sand  or  testing. 

Grooved  surfaces,  gutters,  curbs,  etc..  shall 
be  measured  separately  from  plain  granolithic 
and  shall  be  measured  by  the  s(iuare  foot  to 
lineal   foot,    as   the   case   may   require. 

The  following  shall  be  measured  by  the  square 
foot: 

Cement  wash   (state  how  many  coats). 

Rubbing   with    carborundum. 

Scrubbing   with    wire    brushes. 

Tooling. 

Picking. 

Plastering,    etc. 


Inspection  of  Waterproofing  for  Con- 
crete Work. 

Contributed  by  Jerome  Cochran.  C.  E.,  formerly 

Designing    Engineer    Trussed    Concrete 

Steel  Co.,  Detroit,   Mich. 

The  series  of  articles  on  the  inspection  of 
concrete  work,  of  which  this  is  the  seventh, 
has  been  planned  in  opposition  to  the  general 
assumption  on  the  part  of  writers  that  stand- 
ards or  methods  of  construction  have  been 
long  ago  established  and  have  become  knowl- 
edge. The  first  article  on  "Directions  and 
Suggestions  for  the  Inspection  of  Concrete 
Materials"  appeared  in  this  journal  for  Jan. 
31,  1912 :  the  second  article,  on  "Proportion- 
ing and  Mixing  Concrete,"  appeared  on  Feb. 
T,  1912 ;  the  third  article,  on  "Inspection  of 
Forms  and  Centering,"  appeared  on  Feb.  21. 
1912 :  the  fourth  article,  on  "Inspection  of 
Steel  Reinforcement,"  appeared  on  Feb.  28. 
1912;  the  fifth  article,  on  "Inspection  of  Con- 
creting," appeared  on  March  G  and  13,  1912 ; 
and  the  sixth  article,  on  "Inspection  of  Sur- 
face Finishes  for  Concrete  Work,"  appeared 
on  March  20,  1912.  The  following  article  re- 
late? to  the  inspection  of  waterproofing  for 
concrete  work. 

It  is  foreign  to  the  purpose  of  this  article 
to  consider  the  designing  of  waterproofing 
systems,  which  presupposes  that  the  designer 
is  thoroughly  familiar  with  the  physical  and 
chemical  nature  of  the  tnaterials  he  proposes 
to  employ,  and  their  effect  upon  the  concrete 
structure,  etc.,  but  simply  to  give  such  gen- 
eral and  specific  instructions  as  are  necessary 
to  insure  proper  and  adequate  inspection  of 
waterproofing  after  the  plans  and  specifica- 
'tions  are  coinpleted  and  the  contract  let. 
General  Requirements. 

For  all  outside  concrete  works,  like  walls, 
roofs,  etc.;  for  basement  floors  and  walls,  and 
for  tanks,  cisterns  and  similar  construction, 
the  concrete  should  be  rendered  waterproof. 
In  other  words,  except  for  mass  concrete 
foundations,  all  work  should  be  made  as 
water-tight  as  possible. 

Specifications  for  Waterproofing. — Specifi- 
cations should  be  particular  and  explicit  re- 
garding the  method  to  be  employed  for  mak- 
ing concrete  water-tight.  They  should  be 
■suited  to  the  conditions  surrounding  the  par- 
ticular job  so  as  to  obtain  a  structure  that 
w^ill  be  entirely  free  from  dampness  and  the 


percolation  of  ground  or  outside  water.  It 
IS  a  mistake  to  leave  the  work  entirely  to  the 
contractor  by  not  specifying  the  exact  mate- 
rials and  the  methods  to  be  employed,  as  is 
quite  often  done.  The  specifications  must  be 
clear  in  the  matter  of  indicatnig  what  is  ab- 
solutely required  without  any  alternative,  and 
what  is  named  as  indicating  in  general  the 
character  of  the  product,  and  in  which  alter- 
native materials,  methods  or  results  will  be 
allowed.  In  other  words,  the  contractor 
should  know  in  advance  how  the  water- 
proofing specifications  are  to  be  interpreted, 
so  far  as  it  is  possible  to  give  this  informa- 
tion in  the  specifications.  In  case  they  are 
not  clear,  the  inspector  should  learn  from 
the  engineer  the  quality  of  work  he  has  in 
mind  and  should  see  that  the  contractor 
clearly    understands    the    requirements. 

NECESSITY    FOR    INSPECTION    OF    W.VTERPROOFIXG. 

Inspection  of  IVaterproofing  Materials. — 
Although  there  is  a  tendency  among  manu- 
facturers of  waterproofing  materials  to  im- 
prove the  quality  of  their  product,  yet  this 
does  not  relieve  the  necessity  of  careful  in- 
spection of  waterproofing  materials  delivered 
for  important  concrete  w'ork.  Before  cement 
is  allowed  to  go  into  the  work,"  it  is  generally 
tested  either  at  the  site  or  sent  to  some  lab- 
oratory for  testing.  Sand  and  broken  stone 
or  gravel  is  usually  carefully  examined  for 
cleanliness,  etc.,  for  use  in  concrete,  but  how 
often  is  the  trouble  taken  to  find  out  whether 
the  w-aterproofing  materials  specified  have 
been  supplied,  or  these  substituted  by  a  cheap- 
er material?  Why  should  not  these  mate- 
rials be  tested  as  they  come  on  the  work,  in 
the  same  way  as  other  construction  ma- 
terials are  tested  ?  Why  pay  for  asphalts 
when  oil  substitutes  are  being  made  ?  Why 
accept  soap  or  powdered  liine  when  water- 
proofing compounds  or  proprietary  ingredi- 
ents are  being  bought?  Engineers  should 
not  consider  the  careful  inspection  of  water- 
proofing materials  as  an  additional  refinement 
in  connection  with  rendering  concrete  water- 
tight, but  as  an  absolute  necessity,  and  should 
establish  the  unconditional  rule  of  not  permit- 
ting any  waterproofing  material  to  go  into 
their  w-ork  until  they  are  fully  satisfied  by 
careful  inspection  that  the  material  is  of 
good  quality  and  capable  of  giving  them  the 
very  best  results. 

Results  of  Incompetent  Inspection. — In  ap- 
plying waterproofing,  success  depends  on  the 
perfection  of  every  detail.  Are  these  details 
looked  after  as  they  should  be?  Usually  not. 
How  many  inspectors  can  tell  whether  the 
concrete  surfaces  are  too  wet,  or  too  rough, 
or  in  a  proper  condition  to  receive  the  water- 
proofing ?  The  best  materials,  applied  to  im- 
properly prepared  surfaces,  are  worthless. 
How  many  inspectors  can  tell  whether  the 
waterproofing  materials  specified  have  been 
supplied,  or  these  substituted  by  a  cheaper 
material?  All  asphalts,  tars  and  black  paints 
look  alike  and  to  many  are  one  and  the  saine 
thing,  and  for  lack  of  competent  inspection, 
the  best  designed  waterproofing  systems  may 
result  in  a   complete   failure. 

Why  is  it  that  bad  conditions  are  often  dis- 
covered in  waterproofing  concrete  structures 
where  the  plans  and  specifications  have  been 
all  that  they  should  be?  Because  the  work 
is  done  with  incompetent  and  inexperienced 
workmen — defective  material,  good  work  not 
properly  protected,  or  even  injured,  or  con- 
ditions unsuited  to  the  work.  After  the 
structure  is  completed  and  leaks  are  discov- 
ered, the  engineer  puts  the  responsibility  on 
the  contractor,  he  in  turn  on  the  engineer's 
inspector.  In  fact,  there  is  a  general  shifting 
of  responsibility.  The  result  is  a  loss  to  all 
concerned,  in  money  and  in  reputation. 

Intelligent  Inspection  Needed. — Success 
with  any  system  of  waterproofing  requires 
considerable  supervision  on  the  part  of  an  in- 
.telligent  superintendent  or  inspector  who  has 
a  practical  and  technical  knowledge  of  the 
work  in  hand.  It  is  a  very  serious  mistake 
not  to  place  in  charge  of  the  waterproofing 
an  inspector  who  thoroughly  understands 
such  work. 

So  many  failures  have  been  reported  from 
the    application    of     waterproofing    when    the 


walls   were   not  in   a  proper  condL 
ceive  the  waterproofing,  and  f romC  f  ■, 
to  protect  the  waterproofing  fromlL 


froml 
to  unnecessary  exposure,  back-fill: 
causes,  that  a  competent  inspecto 
always  on  the  work  and  no  work 
absence. 

There  should  be  proper  and    jt„„,, 
spection  of  waterproofing  at  all  t^  h 
the    construction    of   the    work,     f  «' 
waterproofing  is  dependent,  to  a  lU 
upont  the  quality  of  workmansliiin  I? 
plication.     A  common  and  seriou'lnisbl 
often    made    in    attempting   to   dcithe 
with     incompetent   and     inexperieled  ^ 
men.     All    the   more    reason  why'fe  T 
have  intelligent  inspection.     With  to,, 
adequate      inspection,    where   the  jlaJ! 
specifications  are  all  that  they  shM  1 
waterproofing  of  concrete  structU;  h^ 
as  certain   and  permanent  as  nos<L  .? 
expected.  '  '■^' 

The  inspector  will  find  it  one  ofis 
duties  to  secure  successful  resis 
matter  of  making  concrete  water-tht 

-METHODS    OF    W.\TERPR00FING  Ocs 

Classes  of  lFaterproofing.~J 
methods  of  rendering  concrete  -a 
may  be  classified  under  two  brc'  , 
as  follows:  (1)  The  Integral,  'm' 
concrete  is  made  impermeable  or -a, 
prior  to  setting;  (2)  E.rternal 
Treatment,  in  which  the  concrete  isir 
by  a  protective  shield,  or  in  which hr 
proofing  is  applied  to  the  surface  ; 
Crete. 

Both  of  these  methods  may  be— ;d 
instances     are— effectively     combiri   in 
same  construction. 

Methods  of  Waterproofing.— Th^l 
classes  of  waterproofing  concrete  ly 
ther  subdivided  into  a  number  of  sir 
or  methods  of  waterproofing,  difi; 
one  another  in  marked  characteri:;; 

Integral  methods,  for  exampl  . 
two  subdivisions  as  follows:  (l)\c 
grading  and  proportioning  the  aggg 
the  cement  so  as  to  secure  a  concr ■- 
as  to  be  waterproof;  (2)  Mixing/ 
stance  witli  the  concrete,  such  as  v. 
lime  or  a  manufactured  compour  iu  i 
the  mixture  water-tight. 

Surface  Treatment  methods  of  it.vm 
ing  may  be  subdivided  according  tt! 
rials  used,  as  follows:   (1)  Applyi  , 
proof   coating  to   the   concrete  af- 
place,   such  as  alum  and  soap  wae 
washes,  cement  mortar  coating,  an.- 
ing,     etc. ;      (2)      Surrounding    tl 
structure  with   layers  of  waterprcint  n 
rials,   such   as   asphalt   and   felt,  I  keep 
water  away. 

For  brevity,  the  above  methods  w  ' 
nated:  (1)  Dense  or  Impermeable 
(2)  Introduction  of  Foreign  ;r 
C3)  Spedal  Treatment  of  Surfa- 
Surface;  (4)  Layers  of  Waterpi,fing 
terial — Membrane   Method. 

It  is  often  advisable  to  combine  tj  -■ 
of  these  methods.     Directions  and  is 
for    practically    applying    these   mic-. 
now  be  taken  up. 

Dense  or  Impermeable  Corete. 

Concrete    masonry,    properly   de^ed 
placed,  may  be  made  waterproof  t^^■lt 
addition    of    special    waterproofinciii 
Where    concrete    is    to    be    made  ai 
without   additional   treatment   or    ri 
of    waterproofing    ingredients,   thfit 
should  be  so  selected  as  to  have  m 
of  voids.     A  dense,  even  mixture    . 
should    be    the    primary    expedient  o 
water-ti.ght   concrete.      In   general 
stated   that   in   monolithic  construi)r. 
mixture,    a    rich    concrete    and   ana 
proportioned   to   secure   great  dens' 
the  majoritj-  of  cases  give  the  des:ti 

PROPORTIONING    AND    LAYING  CO  K 

Proper  proportioning  of  ingrcdiis. 
.grading  of  aggregates,  thoroughm  < 
ing,  and  careful  methods  of  plcci  : 
tors  of  the  utmost  importance  in  'c 
dense  concrete  which  will  be  im'Vi'-'"- 
water. 
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.'/  Aggregates.— In  concrete,  the 
mortar  should  exceed  the  vohinie 
the  aggregate,  and  to  obtain  this 
■ut  too  great  expense,  the  aggre- 
be  so  selected  as  to  have  a  mini- 
Is.  The  advantage  of  grading  is  to 
f  voids  and  reduce  the  actual  sur- 
;  the  aggregate  to  which  the  cement 

111H17    Water-tight    Concrete. — The 

should  be  proportioned   so  as  to 

densest  possible  concrete   with   an 

rment.     Mixtures   from   1   cement 

iiid  and  broken  stone  to  1  cement 

-,ind    and   stone   will   usually    give 

results    lor    moderate    pressures. 

■,  ith  accurate  grading  by  scientilic 

iter-tight   work   may    be   obtained 

lit  and  10  of  sand  and  stone.     A 

her  than  1:3  is  liable  to  crack  or 

proportions   usually  employed  to 

jlation  are,  with   ordinary  mate- 

;  ;  and  with  carefully  graded  mate- 

.  or  1 :  3 :  5. 

iicrete  properly  proportioned  may 

.  ater-tight    somewhat    more    easily 

stone  concrete,  but  a  mixture  of 

Token  stone  will  give  good  results 

this  regard,  but  in  the  matter  of 

well.      .\    mixed    aggregate    evi- 

Twer  channels  through  which  the 

Lss  than  an  aggregate  consisting  of 

i  and  sand,  provided  the  character 

proportioning  of   the  finest  par- 

•  ■  same  in  both  cases. 

lygregatc. — Concrete     made     with 

-ate  is  much  more  impervious  than 

lUg   only    smaller    sizes.      Coarse 

;  anging  from    '2   inch   up   to.   say, 

:<  far  superior  to  aggregate  rang- 

inch  to  1  inch.     It  is  sometimes 

Acver,  that  the  fine   material  can 

lore  satisfactorily.     This   depends 

>rknianship.     With   proper   sciec- 

rials  and  care  in  laying,  concrete 

l.^.rge  aggregate  will   produce  ex- 

t^i.     If  a  very  fine  broken  stone, 

rh,  and   containing   crusher   dust, 

the  coarser  aggregate,   the  addi- 

1    may  increase   the   porosity   and 

ility,  because  concrete  containing 

>tone  is  practically  a  mortar,  and 

! nicies  of   stone   or  crusher   dust 

■nd. 

.  of  Concrete  for  U'alcr-iight 
L,  llie  thicker  the  wall  the  less  water 
ix  through  it  in  proportion.  It  is 
liowever,  to  specify  delinite  thick- 
revent  percolation  under  different 
.  .  .*ater,  because  of  variations  in  pro- 
>  used  for  concrete  work  and  methods 
mg.  Rain  water  under  a  head  of  3 
>j  been  known  to  percolate  through  a 
ill  of  excellent  concrete  and  dry  con- 
i[,  while  a  3-in.  wall  under  4-ft.  head 
ir  has  proven  perfectly  tight. 

•  •mcrete. — The  mixing  of  conci'etc 
;  me  witli   great  care   to   secure   a 

■  I...    homogeneous  mass. 

tsteniy    of    Concrete. — A     rather     wet 

.'•  should  be  used  in  preparing  concrete 

j.ater-tightne.ss  is  desired,  as  wet  mix- 

lO  not    pass    water   as    readily    as    dry 

In  other  words,  the  best  way  to  keep 

lut  of  concrete  is  to  put  lots  of  water 

I  the  manufacture.     However,   a  con- 

'iiay  be   too   wet   to   produce   the   most 

cable     product,     if     impermeability     is 

On  the  other  hand,   a  deficieiKy  of 

will  result  in  a  much  more  permeable 

ban   the   use   of   what   might   be   con- 

an  excess.    The  writer  wishes  to  em- 

■  the  importance  of  using  the  right 
t  of  water.  It  is  not  possible  here  to 
what  percentage  of  water  should  be 
is  it  varies  with  different  cements  and 
ates  and  should  be  determined  by  ex- 
nts  for  any  particular  combination  that 
>e  used. 

concrete  should  be  so  mixed  that  it  will 
irry  the  man  ramming,  and  which  when 
,?^  tamped  on  by  him,  will  cause  it  to 
'■ '  With  the  wet  mixtures  of  concrete 
enerally  used  in  engineering  work,  con- 
lossesses  far  greater  density,  and  is  cor- 


respondingly less  porous,  than  with  the  older, 
dryer  mixtures. 

Placing  t  wicrt'/i-.— Concrcle  should  be  care- 
fully placed  so  as  to  leav  no  visible  stone 
pockets.  h  woulil  he  nuuli  better  if  the 
entire  structure  could  be  ma.le  one  continuous 
operation,  but  as  this  is  usiiallv  impr.iclicable 
except  for  small  pieces  of  work,  joints  due 
to  stopping  01  work  must  be  made  with 
great  care.  A  mixture  of  ounmon  muriatic 
acid  and  water  in  the  propnriion  of  one  of 
acid  to  three  of  water  should  be  used  to 
clean  the  old  surface  of  the  joint,  after  which 
the  acid  should  be  thoroiighlv  washed  away 
before  applying  grout  or  cement  mortar. 

The  concrete  should  be  allowed  to  dry 
slowly,  being  well  protected  from  the  direct 
rays  of  the  sun.  This  can  be  accomplishcil 
by  covering  the  concrete,  in  the  case  of  ver- 
tical walls,  with  burlap,  which  is  kept  wet 
by  sprinkling  tor  about  a  week. 

Conlraclitiii  .loinl.i  and  .Sled  kcinforccmen' 
U'ilhont  Joints.— \\hi.Tc  the  work  10  be 
waterproofed  is  of  much  masniludc  there  is 
danger,  should  the  concrete  itself  be  made 
water-tight,  that  with  the  aging  nf  the  con- 
crete shrinkage  cracks  will  develop  and  thus 
nullify  the  waterproofncss  of  the  concrete  hv 
causing  seams  through  which  the  water  can 
percolate;  consequently,  when  work  is  to  be 
made  water-tight,  suitable  provision  should 
be  made  for  contraction  by  special  joints,  or 
by  steel  reinforcement  without  joints. 

Making  Good  Defects. — .\ny  places  showing 
rough  or  any  points  where  leakage  occurs 
should  he  plastered  with  a  coat  of  2  to  1 
cement  mortar  in  which  may  be  mixed  some 
waterproofing  ingredient,  approved  by  the  en- 
gineer, and  the  wall  left  in  a  water-tight 
condition. 

.-tction  of  JVater  on  Porous  Concrete. — 
\yhen  water  is  permitted  to  percolate  con- 
tinuously through  a  mass  of  concrete,  the 
permeability  will  decrease  in  a  marked  degree. 
Usually  after  the  flow  of  water  has  continued 
for  a  few  hours,  it  is  found  to  diminish 
rapidly  in  quantity,  apparently  due  to  the  fill- 
ing of  the  pores  with  the  very  fine  particles 
carried  in  suspension  by  the  water.  If  this 
action  take  place  at  all,  it  is  produced  very 
rapidly.  On  the  other  hand,  if  it  is  not  thus 
rapidly  produced,  the  effect  of  the  water  is 
apt  to  be  injurious,  because  it  and  the  chem- 
icals it  contains  will  dissolve  certain  parts 
of  the  concrete  which  will  then  be  carried 
away  and  the  whole  mass  become  honey- 
combed, even  to  the  point  of  failure. 

The  writer  has  frequently  observed  that 
when  concrete  was  green,  there  was  a  con- 
siderable seepage  through  it,  and  that  in  a 
short  time  absolutely  all  seepage  stopped. 

RICH     SURF.ACE    CO.VTIXCS. 

A  rich  mortar  facing  is  practically  imper- 
vious to  water,  especially  if  it  is  well  troweled 
until  a  dense  face  is  secured.  Lime  paste 
is  sometimes  added  for  smoothness  in  work- 
ing. It  is  essential  that  the  facing  be  well 
troweled. 

Granolithic  Finish. — On  horizontal  or  in- 
clined surfaces,  a  granolithic  surface  of  Port- 
land cement  and  sand,  or  Portland  cement 
and  screenings  in  proportions  of  1  :  1.  or  1:2, 
may  be  laid  and  troweled,  as  in  l)asement 
floors,  sidewalks,  reservoirs  and  tanks.  This 
should  be  laid  while  the  concrete  base  is  still 
green,  and  with  the  same,  that  is,  Portland 
cement,  and  carefully  troweled  in  place.  The 
granolithic  finish  varies  from  %-in.  for  floors 
to  2-ins.  for  concrete  pavements.  There  is 
some  danger,  however,  when  such  a  surface 
coating  is  used  of  its  cracking  and  peeling. 
off  if  exposed  to  the  direct  rays  of  the  sun. 
If  it  is  covered  with  water,  as  in  the  bottom 
and  sides  of  a  reservoir  or  tank,  no  danger 
of  this  kind   should  be  apprehended. 

Troiveling  Surface. — Where  the  concrete 
can  be  worked  before  it  has  set,  the  surface 
may  be  troweled  until  a  dense  mortar  face 
is  secured.  Troweling  brings  the  cement  to 
the  surface,  and  produces  a  dense,  hard  sur- 
face, which  is  practically  equal  to  a  surfacing 
of  rich  mortar.  For  a  vertical  surface  the 
forms  must  be  stripped  while  the  concrete 
is  still  green  enough  to  be  worked  with  a 
trowel.     The  surface  should  be  troweled  hard 


and  smooth ;  but  excessive  troweling  is  likely 
to  cause  innumerable  hair  cracks  in  the  fin- 
ished surface.  The  scope  of  this  method 
for  vertical  surfaces  is  limited  to  instances 
where  the  forms  can  be  ((uickly  removed,  or 
removed  in  sections.  No  trouble  need  be 
experienced  with  horizontal  or  inclined  sur- 
faces, as  the  mortar  fini<h  would  be  phiced  at 
the  same  time  as  the  concrete  base.  Trowel- 
ing is  very  effective  for  the  top  surface  of  an 
arch  and  the  exposed  surface  of  a  sea  wall 
or  the  inclined  face  of  a  dam. 

Introduction    of    Foreign    Ingredients. 

Coiicrele  may  be  made  impervious  to  water 
by  adding  some  finely  divided  material  which 
will  fill  the  niiuule  pores  which  form  in  the 
concrete  as  it  hardens.  .Vs  has  been  saiil,  extra 
cement  will  do  this  or  by  theoretically  pro- 
portioning the  ingredients  to  eliminate  the 
voids.  Kor  many  conditions  (his  is  all  that 
is  reiiuired,  hut  no  matter  what  the  richness 
of  the  concrete,  there  is  alw;iys  the  probability 
of  improper  setting,  and  in  many  cases  it  is 
advisable  to  add  water  repcllants  and  finely 
divided  foreign  materials  to  obtain  water- 
proofncss. There  are  two  methods  of  render- 
ing concrete  water-light  by  the  introduction 
iif  foreign  ingredients,  viz.:  (1)  adding  a 
single  inert  void-filling  substance;  and  (2) 
adding  one  or  more  substances  which  by 
action  upon  the  cement  or  between  themselves 
may  produce  a  void-filling  material. 

There  are  two  distinct  classes  of  void-filling 
materials:  (1)  Those  that  have  a  capillary 
attraction  for  water,  i.  e.,  lime,  puzzolan 
cement  and  clay,  which  reduce  permeability 
by  obstructing  the  voids:  (2)  Those  that  have 
a  capillary  repulsion  for  water,  i.  e.,  alum 
and  soap,  wax,  and  a  number  of  proprietary 
compounds. 

Walerfiroofing  Ingredients. — The  principal 
advantage  of  adding  foreign  ingredients  or 
void-filling  material  into  a  mortar  or  concrete 
is  to  permit  the  use  of  a  lean  mixture,  the 
fine  particles  of  the  waterproofing  ingredients 
tending  to  reduce  the  volume  and  dimensions 
of  the  voids.  In  case  of  a  rich  concrete,  the 
cement  generally  furnishes  enough  fine  mate- 
rial to  fill  at  least  the  larger  voids. 

HYDR.VTED   LIME. 

Hydrate  of  lime  is  an  exceedingly  impalpa- 
ble material  and  is  often  employed  for  re- 
ducing the  permeability  of  concrete.  It  is 
much  finer  than  the  finest  Portland  cement ; 
hence  the  material  fills  the  voids  in  the  con- 
crete mass,  making  a  denser  and  therefore 
more  nearly  waterproof  substance.  Hydrated 
lime  is  practically  pure  calcium  hydrate,  is 
of  mineral  nature,  contains  no  organic  mate- 
rial and  is.  therefore,  not  subject  to  decay  or 
disintegration.  The  great  advantage  accruing 
in  using  hydrated  lime  as  a  waterproofing 
malcrial  over  other  substances  lies  in  the  -fact 
that  while  most  of  these  latter  substances  de- 
crease the  ultimate  strength  of  the  cement 
from  5  per  cent  to  20  per  cent,  the  hydrated 
lime  does  not  decrease  it  at  all,  but  rather 
increases  it. 

Percentage  of  Hydrated  Lime. — The  per- 
centage of  hydrated  lime  to  use  varies  with 
the  proportions  of  concrete  and  the  character 
of  the  materials.  The  percentage  of  hydrate 
of  lime  used  in  practice  varies  from  .5  per  cent 
to  1-5  per  cent  of  the  weight  of  the  cement. 
For  a  1:2:4  concrete,  add  dry  hydrated  lime 
equal  to  about  8  per  cent  of  the  weight  of 
the  dry  cement ;  for  a  1 :2 :2%  :4%  concrete 
add  about  12  per  cent,  and  for  a  1 .3 :  o  'con- 
crete add  about  l-i  per  cent.  The  addition  of 
hydrate  of  lime  in  the  above  proportions  will 
render  concrete  practically  water-tight  under  a 
pressure  of  (iO  pounds  per  square  inch. 
Smaller  per  cents  will  give  satisfactory  re- 
sults under  smaller  pressures. 

Mixing  Lime. — The  lime  and  cement  should 
be  thoroughly  mixed  dry  before  placing  in 
the  mixer,  as  the  lime  will  be  more  efficacious 
acting  directly  on  the  cement,  rather  than 
be  dissipated  throughout  the  aggregate.  If 
the  lime  is  mixed  wet  the  putty  should  be 
so  thinned  that  it  can  be  as  easily  and  uni- 
formly distributed  through  the  whole  mass 
as    is    the    waier.      Since   hydrated    lime    is    a 
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very   tine,  dry  powder,   it  can   be   very  easily 
mixed  with  the  concrete. 

PUZZOI..AN    CEMEXT, 

Puzzolan  cement  being  largely  composed  of 
lime  acts  substantially  the  same  as  lime  in 
making  concrete  water-tight,  except  that  lime 
adds  very  little  to  the  strength  of  the  con- 
crete, while  puzzolan  cement  adds  consider- 
able strength.  Mixtures  of  Portland  and 
puzzolan  cements  have  been  found  to  well 
resist  the  action  of  sea  water. 

Proper  Uses  of  Pnz::olan  Cement. — The 
action  of  puzzolan  cement  is  not  mechanical 
alone,  but  chemical,  and  the  effect  on  the 
strength  of  the  resulting  mortar  or  concrete 
depends  upon  the  exposure  to  which  it  is  sub- 
jected. The  oxidation  of  sulphides  in  dry  air 
is  destructive  of  puzzolan  cement  mortars  and 
concretes  so  exposed.  It  will  turn  white  and 
disintegrate,  due  to  the  oxidation  of  its  sul- 
phides at  the  surface  under  such  exposure. 
However,  puzzolan  cement  is  specially  valu- 
able for  waterproofing  concrete  to  be  exposed 
to  sea  water,  since  it  is  not  acted  upon  by 
the  sulphates  in  the  sea  water. 

CLAY. 

The  addition  of  pure  clay,  finely  powdered 
and  free  from  any  trace  of  vegetable  matter, 
materially  increases  the  water-tightness  of 
concrete,  especially  of  lean  mixtures ;  but  the 
concrete  is  not  necessarily  free  from  absorb- 
ing moisture. 

Effect  of_  Clay. — The  effect  of  clay  varies 
with  the  richness  of  the  mortar,  i.  e.,  with 
the  proportion  of  cement.  Clay  is  ineffective 
with  rich  well-proportioned  concrete,  since  the 
cement  furnishes  sufficient  fine  material  to  fill 
the  voids.  The  clay,  if  finely  pulverized,  helps 
to  fill  the  voids  of  the  sand  and  causes  the 
cementing  material  to  coat  the  grains  better 
and  thus  bind  them  more  strongly  together. 
The  exact  effect  of  the  clay,  however,  depends 
chiefly  upon  the  fineness  of  the  sand  grains 
and  upon  the  per  cent  of  the  voids  in  the 
clean ;  but  depends  also  upon  the  thorough- 
ness of  mixing  and  the  amount  of  w-ater  used, 
for  if  the  clay  forms  a  coating  on  the  sand 
grains  and  is  not  removed  in  the  mixing,  a 
small  amount  of  clay  is  deleterious.  Moderate 
doses  of  clay  have  no  deleterious  effect  on 
the  strength  of  mortars  or  concretes  for  or- 
dinary exposures. 

The  presence  of  the  clay  retards  the  setting 
of  the  cement — natural  usually  more  than 
Portland — and  makes  the  mortar  more  sus- 
ceptible to   the   action  of   frost. 

Percentage  of  Clay. — Finely  divided  col- 
loidal clay,  in  proportions  running  from  5  to 
15  per  cent,  produces  a  fairly  efficient  water- 
proofing effect  in  concrete.  The  proportions 
should  vary  with  the  character  of  the  aggre- 
gates and  the  richness  of  the  mortar,  i.  e., 
with  the  proportion  of  cement.  In  certain 
cases  0  per  cent  of  clay  to  the  weight  of 
the  sand  has  been  found  effective.  With  lean 
concretes,  from  10  to  15  per  cent  of  finely 
powdered  clay,  either  added  directly  or  by 
the  substitution  of  a  dirty  for  a  clean  sand, 
increases  the  water-tightness  without  mate- 
rially   decreasing   the    strength. 

Fineness  of  Clay. — The  clay  should  be  finely 
divided — preferably  to  diameters  that  will  en- 
tirely pass  a  200-mesh  sieve. 

Mixing  Clay. — Success  with  the  use  of  clay 
depends  upon  the  thoroughness  with  which 
it  is  incorporated  into  the  concrete.  Even 
distribution  throughout  the  mass  is  absolutely 
necessary. 

Use  of  Clay  and  Alum  .Sulphate. — Clay  may 
be  used  in  combination  with  alum  sulphate 
for  increasing  the  water-tightness  of  concrete. 

PULVERIZED    ROCK. 

Rock  pulverized  as  finely  as  Portland  ce- 
ment, has  been  used  to  increase  the  water- 
tightness  of  concrete,  especially  of  lean  mix- 
tures. 

Use  of  Pulverized  Rock. — For  mortars  not 
richer  than  I  :  3,  and  concrete  made  with  these 
proportions  of  cement  and  sand  to  the  stone, 
the  impermeability  may  be  increased  by  the 
addition  of  rock  pulverized  as  finely  as  the 
cement  and  equal  to  it  in  weight.  If,  however, 
the  natural  sand  is  very  fine  or  contains  dust, 


the  addition  of  pulverized  rock  is  not  so  bene- 
ficial. 

ALUM  AND  SOAP. 

Alum  and  soap  may  be  used  as  ingredients 
of  concrete  for  increasing  water-tightness. 
The  alum  and  soap  combine  and  form  a  floc- 
culent,  insoluble,  water-repelhng  compound. 
Not  only  are  the  voids  partially  filled  by  this 
capillary  repellent  compound  and  thereby  de- 
creasing the  permeability  of  the  concrete,  but 
the  permeability  is  further  decreased  by  the 
water-repelling  property  of  the  compound.  In 
other  words,  the  alum  and  soap  mixture  de- 
posits aluminum  silicates  in  the  voids. 

Proportions  of  Alum  and  Soap. — Various 
proportions  of  alum  and  soap  have  been  used. 
The  best  proportions  are :  alum  1  part  and 
hard  soap  2.2  parts,  both  by  weight.  These 
proportions  are  the  chemical  combining 
weights  for  alum  and  the  best  hard  soap,  and 
are  exact  enough  for  any  good  well-seasoned 
hard  soap.  Soap  varies  in  the  amount  of 
water  it  contains,  and  where  soft  soap  is  used, 
a  greater  proportion  should  be  employed 
according  to  the  amount  of  water  in  it.  Soft 
soap  contains  from  55  to  95  per  cent  of  water. 
An  excess  of  soap  is  preferable  to  an  excess 
of  alum,  since  the  excess  soap  will  unite  with 
the  free  lime  of  the  cement  and  form  calcium 
soap,  which  is  a  finely  divided,  water-repelling 
compound.  An  excess  of  alum,  however,  does 
no  harm,  since  alum  is  itself  a  fair  water- 
proofing material.  This  may  account  for  the 
reason  why  widely  divergent  proportions  of 
alum  and  soap  have  given  fairly  successful 
results   in   practice. 

Approximately  1  per  cent,  by  weight,  of 
powdered  alum  may  be  evenly  mixed  with  the 
cement,  and  the  same  proportion  of  soap  may 
be  dissolved  in  the  water  in  making  the  con- 
crete. The  amount  of  alum  and  soap  is  prac- 
tically limited  to  alum  equal  to  1%  per  cent 
of  the  water  and  soap  equal  to  3  per  cent, 
because  it  is  impossible  to  dissolve  more  than 
about  3  per  cent  of  hard  soap  in  cold  water. 
Where  it  is  desirable  to  use  greater  amounts, 
the  soap  may  first  be  dissolved  in  hot  water, 
which  may  afterwards  be  mixed  with  a  large 
portion  of  cold  water.  Alum  equal  to  W2 
per  cent  of  the  water  and  soap  equal  to  3 
per  cent,  is  enough  to  render  any  reasonably 
dense  concrete  practically,  if  not  absolutely, 
waterproof. 

Mixing  Alum  and  Soap. — The  alum  in  the 
form  of  a  fine  powder  may  be  mixed  with 
the  cement,  and  the  soap  may  be  dissolved  in 
the  water  used  in  mixfng  the  concrete ;  or 
both  the  alum  and  the  soap  may  be  dissolved 
in  the  water.  In  the  latter  case  the  water 
should  be  frequently  stirred  to  prevent  the 
compound  from  accumulating  in  large  masses 
on  the  surface  of  the  water  which  it  is  not 
easv  to  break  up.  Even  distribution 
throughout  the  water  is  absolutely  necessary. 
Since  the  alum  is  the  more  soluble,  it  may 
be  dissolved  in  (say)  one-fifth  of  the  water 
and  the  soap  in  the  remaining  four-fifths. 
The  two  portions  may  then  be  mixed  together, 
care  being  taken  to  stir  the  water  thoroughly 
as  the  mixing  progresses.  Success  in  the  use 
of  alum  and  soap  depends  upon  the  thorough- 
ness with  which  it  is  incorporated  into  the 
concrete.  Even  distribution  throughout  the 
mass  is  absolutely  essential  for  rendering  con- 
crete water-tight. 

ALUMINUM    SULPHATE  AND   SOAP. 

Aluminum  sulphate  (sometimes,  but  im- 
properly, called  alum)  and  soap  has  been 
found  to  increase  the  water-tightness  of  con- 
crete. Aluminum  sulphate  is  cheaper  than 
alum. 

Proportions  of  Aluminum  Sulphate  and 
Soap. — The  best  proportions  are  1  part  alu- 
minum sulphate  to  3  parts  of  hard  soap.  An 
excess  of  soap  is  better  than  an  excess  of 
aluminum  sulphate,  since  the  excess  soap  will 
unite  with  the  free  lime  of  the  cement  and 
form  calcium  soap,  which  is  a  finely  divided, 
water-repelling  compound.  An  excess  of 
aluminum  sulphate,  however,  does  no  harm, 
since  aluminum  sulphate  is  itself  a  fair  water- 
proofing material. 

Mixing  Aluminum  Sulphate  and  Soap.- — 
Success  in  the  use  of  aluminum  sulphate  and 


soap    depends    upon    the    thorouglL. 
which    it    is    incorporated    into  tlKr,,  *''' 
Even  distribution  throughout  the  m'" 
lutely  necessary. 

LIME  AND   SO.'^P. 

Lime  and  soap  may  be  used  as  ,r,,r 
of    concrete    for    increasing    watc  ' 
The  lime  and  soap  combine  and  fo: 
soap,  which  is  a  finely  divided  wat' 
compound.     Calcium  soap  is  a  ptd 
manufacture   of   candles  and  may 
and  added  directly  to  the  cemei,t 
essential  element  of  several  proprieu 
proofing  compounds.  "' 

Proportions  of  Lime  and  Soap.~~,.r. 
to  Prof.  I.  O.  Baker  in  his  book  r- 
Construction,"    1909    edition,   the  ; 
portion    is    unslaked    lime    1    part 
soapl2    parts ;    but,    since    it   is  imi 
dissolve  more  than  about  3  per  ceioi 
soap  in  cold  water,  the  amounts  the  - 
in    practice    are    unslaked   lime  0.2dier 
and  hard  soap  3  per  cent  of  the  weitr 
water.     These   proportions   will  gj-  2: 
cent  of  void-filling  compound  and  \l  f! 
any  reasonably  good  concrete  absoluw^ 
tight. 

Mixing  Lime  and  Soap.—Btiott  le  v 
containing  the  lime  and  soap  is  usef 
be   thoroughly   stirred  to  mix  the  i: 
and  to  keep  the  precipitate  in  suspt.„ 

PROPRIETARY      COMPOUNDS      AND     OTH:   J 
DIENTS. 

There  are  several  other  materialsiai 
be  used  to  hiake  concrete  impernous)  v 
some  of  them  being  so-called  waterpoi 
pounds  of  unspecified  compositioi 
proprietary  compounds  will  be  cis: 
first  and  then  those  of  a  fatty  or  ws-i 
afterwards. 

Proprietary  Compounds. — There  arip. 
market  several  proprietary  compoils 
under  various  trade  names,  and  intic 
direct  incorporation  in  the  concrete  is; 
majority  of  these  on  the  market  are  p. 
form,  to  be  mixed  with  the  dry  ceini 
some  are  in  the  form  of  a  soluti 
added  to  the  water  used  in  mixing  u- 
Crete.  Some  of  these  proprietary  oipi 
are  sold  mixed  with  the  cement  id 
use,  while  others  are  not  sold  but  a:ai 
by  the  proprietors. 

In   purchasing  proprietary  compou's. 
must  be  taken  to  select  such  as  haif 
to  be  permanent  in   effect,  as  soraei 
compounds   used    for   waterproofing  1: 
lose   their   effect  after  a   few  days'  1 
to  the  weather  and  are  entirely  wort' ■ 
the  case  of  many  so-called  waterprt 
pounds    of    unspecified    composition  ut 
gether  without  regard  to  chemical  |u 
the  effect  upon  the  endurance  of  the  1 
is   absolutely   unknown.     In   some  c> 
have  been  found  to  contain  a  large  p" 
of  inert  substances  which   interfere  : 
nominal  setting  of  the  concrete  and  i 
decrease   its   strength  while   exerri.ig 
tive    influence    upon    its    permeabilit 
in  regard  to  the  permanency  and  w  :■ 
qualities    of    these    various    propriets 
pounds   are  not  always   available,  ani 
be  necessary  to  use  much  care  and  . 
in    selecting    them,    otherwise   their  t 
prove   a    disappointment    and   a  neecis  t 
pense.     It  is  not  proved  that  these  pr 'if" 
compounds  are  any  more  effective  tl 
of   the   means   described   above  for  1  - 
concrete   water-tight. 

When    patented    compounds   are  «'■ 
inspector  should  see  that  the  manul 
printed   directions  are   followed,  as  n 
pends  on  experience  to  make  a  succe^ 

IVaterproof  Portland  Cement.— 'ii' 
prietary  compounds  are  sold  mixed  wi 
land  cement  ready  for  use.  Apparf 
water  proof  qualities  of  this  cement 
tained  by  using  some  secret  substai 
the  cement  during  the  process  of  mani 
the  chemical  action  taking  place  in 
way  that  it  closes  the  pores  in  the 
without  injuring  in  any  way  the  stre 
the    cement. 

Other  Ingredients.— There  are  sever 
materials  that  may  be  used  to  make 
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ushl  Liut    none   of    them    is    as    cheap 

effltive    as    those    mentioned    above. 

'   ■  3re:  wax,  paratfine,  resin,  stearic 

;1    emulsion.      Alum    alone,    or 

ne.  may  be  used,  but  it  is  much 

■  c  soap  in  connection  with  them, 

,   mentioned. 

II  a»  lye  ai'c  sometimes  used ;  but  the 

<|.-ii  not  recommend   the   use   of   Ij-e. 

-iimetimes    destroyed    by    contact 

water,    and    therefore    the    lye 

;,iii  ;he  cement.     However,    if   lye   is 

areiust  be  taken  not  to  have  an  ex- 

A  '?ht  excess  of  alum  does  not   de- 

thi'trength  of  the  cement  mortar  or 

•e,  't  an  excess  of  lye  does. 

MIXING   AND   PLACING   CONCRETE. 

ngrcdient    is   added    to   concrete 

■inpermcable  to  water,  it  should 

incorporated ;   and   the  concrete 

I  plastic  consistency,  and  should 

mixed,    carefully    placed,    and 

iinped. 

■!(/    Concrete. — The    proportions 
,        suit  the  character  of  the  work 

■  r  uirements  which  the  concrete  must 
"I  principal  advantage  of  introducing 

ingredients   into  concrete   is   to 

~e   of   a   lean    mixture,   the    fine 

.  .  whatever  ingredient  is  used  tend- 

rei':e  the  volume  of  the  voids.     Every 

'       studied    by    itself,    since    it    is 

,iper  to  obtain  the  required  wa- 

>y   using  extra  cement   than   by 

uT/troofiiig  Ingredient.— Success 
•  any  proper  waterproofing  in- 
s  depends  upon  the  thorough- 
lich  it  is  incorporated  into  the 
rn  distribution  throughout  the 
utely  necessary. 

ry   compound    in   powder    form 

led    dry   to   the    cement    in    the 

cified  by  the  manufacturer  and 

ughly    mixed    until    a    imiform 

.lined.    Under  no  circumstances 

impound    be    added    after    the 

irtially  set  or   has  been   mixed 

r  sand  should  be  slightly  moist- 

i.xing  with  tlie  cement. 

\retc. — .\11  the  concrete   should 

I  ■.!   one  continuous   operation,   each 

;  l.-irMf    thoroughly    spaded    to    insure 

1  .'nsity.     Great  care  should  be  taken 

it  the   concrete     so    that     maximum 

ill  be  secured. 

mOld  and  .\>if  Concrete  .'Surfaces.— 

■  e  difficult  problems  to  be  encoun- 
n'nis  work  is  the  bonding  of  old  to 
t^ete.    In  cases  where  joints  are  ab- 

navoidable.  care   must   be   taken    to 
r  roughen  the  old  surface  and  have 
cjthly    wet    and    slush-coated    imme- 
5'ore  placing  additional  concrete.     If 
i^d  by  the  engineer,  the   surfaces   of 
ilready    set    should    be    thoroughly 
th  material  prepared  for  such  pur- 
mixture  of   common   muriatic   acid 
ti  in  the  proportion  of  one  of  acid  to 
(vater  rnay  be  used  to  clean  the  old 
'  the  joint,  which  should  be  followed 
jugh  washing  with  water  to  remove 
:   No  concrete  should  be  placed  upon 
oncrete  thus   treated  until  a  compe- 
'ctor   has   passed   on    its    condition, 
h  the  new  concrete  may  be  laid. 
(To  be   continued.) 

f  Power  With  Small  Units  of 

Various   Types. 

mparative  cost  of  power  produced 
s  types  of  generators  in  installations 
size  is  of  interest  in  the  design  and 

of  construction  plants.  At  a  recent 
if  the  American  Society  of  Mechan- 
ineers  several  series  of  cost;  were 
I  from  these  w-e  abstract  the  follow- 
of  general  value: 

'  45_li.p.  Producer  Plant.— The  plant 
ed   in   a   woodworking   shop   of    the 

Lumber  Co.,  Xew  Haven.  Conn., 
ecords  were  presented  by  Albert  W. 
I.  Jr.  The  engine  is  rated  at  4.5  h.p. 
im.  and  is  of  the  four-cvcle  hit-and- 


nuss  type,  uim  p.^^pct  valvi,^  ,u:J  jump-spark  suam  during  seven  months  of  the  year  when 

Ignition.       The    producer    is    of    the    ordinary  the   factory   must  be   heated.     .Mlowance   can 

suction  typL-.   witli   stationary   grates,   and  the  be   made   for  the   steam   used  in   this  way  by 

quantity    oi    L'as    d^livcLred    to    the    engine    is  deducting  the  cost  of  coal  required   for  heal- 

varied    by   :i    lianil-adjuste.l    thr  ittle    valve    in  ing,  which,  estimated  at  1  ton  per  day  on  the 

the   deliver)    piiie.     The  plant  is  in  operation  average   for  seven  months,  is  about  STiiti.    By 

9  hours  a  da;,,  the  engine  kcpi   running  noon  ihis   credit   the   cost   of   power   by   the   steam 

hour,  and  ilie  load  variable.  engine  is   reduced,   but   is   still   above   the  oil 

The   avejagc   coal   consuiiifiui.ii    is   approx-  engine,   as    will    be    shown   by   the    following 

iiiiately   IG7  lbs.  of  pea  anthracite  per  day,  or  summary: 

■10. 1  lbs.  per  hour.     Assuming  an  average  load  Total  cost  of  power  by  90-hp.  oil  engine, 

factor    for   tin-   shon  n|    annrnxinrilelv   .10   nor  inrliuilni;  labor,  fuel,  fixed  charges.  etc..$30.4S 

rent    thi.;  is  •■.■■liv -ll^.,^  t,U    ii         V         i  Total    ccst    of   poHcr    by    90-lip.    sleiim   en- 

cmt.  tnis  i>  u.uualent  to  JW   lbs.  ol   coal  per  „,„,.,   inrUulinV-  labor,  fuel.  rtxeU  .haiBes. 

iiorse  power  liour.      I  he  cost  oi  coal  delivered  etc.,  ajul  kIvIhk  iredlt  for  e.\haust  steam 

IS  $4..")0  per  ton.  which  would  give  an  average  '"'"  he»'"ne 3<).ns 

cost  per  b.h.p.  per  hour  of  O.M!  cts.     .Vo  ac-  Both  the  above  are  on  the  basis  of  1  h.p. 

count   IS  taken  of  the  cost   of   water,  as  the  „cr  day  of  10  hours,  300  days  per  vear. 

only  cost  is  that  of  pumping.  

The  first  cost  of  the  pl.int.  including  pro-  Technical    Considerations    in    the    De- 

iluccr,    engine,    blower    and    motor    to    drive  ..,,•               jt^--            <■ 

same.    was.    in    round     figures,   $.%500.      The  signing.    Molding    and    Driving    of 

operating  expenses  per  day  were  found  to  be:  Reinforced  Concrete  Piles. 

Ooal.    ICT  lbs.  at  $4.50  per  ton Jl.O.i  .,.,       ,      ■      ,             -        ■            t          .          ,     i- 

Ijibor    2.50  'he  logical    rciulorcing  ot   c^st  aiul  driven 

Repairs  and  depreciation '.'.'.'.'.'.'.'.'.  IAS  concrete    piles    and     an    analysis     of     hammer 

oirand  wSste'.''.!*^:::::: Vu  ='<^'''^"    "'    ''"■'^■"^    ■•elnforce.l    piles    are     pre- 

._: sented   in   a  paper  by   Robert   A.    Cummings. 

"•"otal    $5.55  Consulting    Engineer.     Pittsburg,    Pa.,    before 

The   ashes    from   the   producer  were,   how-  '•'«    National    Association    of   Cement     Users, 

ever,  screened,  and  coal  secured  in  this  man-  ■^"  abstract  of  this  paper  is  given  below: 

iier  may  be  estimated  at  $2  per  ton.  which  re-  ''    '^    ^Xv'    established    that    concrete    pi  es 

duces  tiie  real  operating  expenses  to  $.^.<l8  per  i""*^  .•"»   satisfactory  substitute  for  wooden  piles 

(|;,y                                  ■  in    increasing    the     stability     of     foundations. 

^Comtarison     of     Oil    and    Sicam     Engine  whether    they    are    of    the    "cast-and-driven" 

Poiver.—The  cost,  of  power  of  the  following  '>'P"-"  °''  V'V'  ■  "s.',-'"-P'ace    type.     Piles  of  this 

engines   was   compared    bv    E.    H.    Lockwo.xl  cast-and-drivcn     type  are  inade  ot  reinforce, 

and    F.    P.    Pfleghar.      A'De    L;i    Verpne    oil  concrete,    molded    to    the    desired    shape    and 

engine,  horizontal,  single-acting,  center  crank,  ^■'"'S''  'n/"""'*  ''«'"K  '^""T".      f''"."'  "'':    "S.'' 

lour-stroke   cvcle.   jacket    water-cooled;    fuel.  '"-place     type  are  made  by  forming  a  hole  in 

petroleum   fuel  oil  at  about  3  cts.  per  gallon  '''^■,  K";"."'!  a'Kl.hllmg  it  with  concrete 

at  the   factory;  ignition,  hot  chamber,  on  the  "'9  'VStpry  o'  P'lcs  of  the    cast-and-driven 

Hornsbv-Akrovd  svstem ;  cvlinder  dimensions,  '>l»=  '«  "ntimately  connected  with  the  develop- 

diametc'r   27   ins.,   stroke   33  ins.   rated   horse  ""^"^  of  reinforced  concrete  and  in  the  same 

power   12.5.   used   to  drive   a   direct-connected  manner  has  been  embarrassed  by  patent  litiga- 

22n-volt  generator,  the  power  being  used   for  "«"•     }".   ^'Z'^^"'^'  .  .*'^''  ,^  ,*^'"'    '"fcisioi,     was 

light   and    power,    and    average   output   being  '■f''"-"''e^  '"  "l?  ^''^'^^  ."'f^''  Courts  ot  Justice 

about  90  h.p.    The  engine  was  carefully  tested  '•'•'"   **=   fundamental   idea   of  the   reiniorced 

for   output   and    fuel    consumption    and    was  ''l""''}':  P''^  ,^^af  covered  by  Brannon  s  patent 

found   to  be   quite   economical   of    fuel.     The  "^      ^/l,    and    that    subsequent    improvements 

steam   engine   was   a   horizontal    100-h.p.    Put-  """^^   ^^   '""'"^''   '°   '''«   details   of   reinforce- 

nam   engine,  and  a   Fitzgibbons  boiler  of  the  uient.                                      •         ,.1           •.      . 

same  rated  boiler  horsepower.  ,  I'  >«  Pearly    en  years  since  the  writer  began 

■^  the  design  and  manufacture  of  concrete  piles. 

ACTUAL  COST  OF  OPERATION  OF  OIL  KN-  During   this    period,   by  a  process   of   climina- 

^I^^-  tion,    an   efficient    method    of    reinforcing   has 

I^uel  oil    u  gals,  per  day $3.7S  bg^n  developed,  which  is  correct  in  design  and 

Labor,    half-time   of   one   man l..-)0  ■     1    •            . 

Oil.   waste,   water,   repairs,    per   day 100  economical   in   cost.                        .„      ., 

Method  of  Reinforcement. — .\11  piles  of  the 

Cost  per  day J6.28  "cast-and-driven"     type     must     be     reinforced 

Reduced  to  the  basis  of  300  davs  per  vear.  with  longitudinal  rods,  because  the  pile  is 
and  divided  by  90  (h.p.),  the  above  cost  hoisted  and  handled  by  a  line  from  the  pile- 
amounts  to  $20.93  per  h.p.  per  vear.  driver  which  is  fastened  at  or  near  the  butt. 
FIXED  CHARGES  FOR  SAME  ENGINE.  Consequently  the  pile  has  to  sustain  its  own 
_  *  ^  .  ,  .  ,A  i  dead  weight  bv  being  raised,  as  wed  as  shocks 
Cost  of  engine  and  generator,  10  per  cent  ,•            ."•.i»i          uf                   1 

of  $6,000  .  $600.00  and  impact  against  obstacles,  before  reach- 
Cost  of  heating  boiler.  10  per  cent  of  $1,000  100.00  ing  its  position  in  the  leads  of  the  pile- 
Insurance,   taxes,    etc.,   per  year 250.00  driving  machine.  With  the  point  on  the  grotififl 

Total  fixed  charges  per  year $950.00  and    the    other    end    being   elevated,    the    pile 

Fixed  charges  per  year  per  hp $  10.55  must  act  and  be  designed  as  a  beam  support- 

Combining  the  two  costs,  the  total  cost  per  JPK.,?'^    o^""    "^f^    ^^'•'8'?'  .^J"''    '\'?^^'-      ''"'^e. 

horse    power    per    year,    operation    and    fixed  '>""""«  Proportions  o     depth   or   thickness  of 

rlnrees    is  S.30  48  P   '^    '"    '   '^    unsupported    beam    length     pro- 

Luaigc  .  1.   .?■    .     .  duces  heavy  tension  and  compressive  stresses, 

ESTIMATED      COST      OF      OPERATION      OF  ^^ith   considerable   deflection. 

STEAM  ENGINE.  It   has   been   observed   that   when    handling 

Fuel  per  day,   2V4   tons $S.21  a  pile  of  this  type,  it   rarely  fails  in  compres- 

Labor.   time   of   one   man 3.00  jion   in   the   concrete,   but   cracks   are   usually 

Oil.   waste,    etc..   per  day •  ''■^°  discovered  on  the  tension  side.     These  cracks 

Total    per    day... $11.71  can   be   accounted   for  by   the   slipping  of   the 

n   J       J  »     »u    u     ■       r  onn  j„   -  1  ^;,.:,i..,i  usual   longitudinal    rods   used   in   the   concrete 

Reduced  to  the  basis  of  300  days,  and  divided  «         _                    . 

by  90  (h.p.\  the  above  cost  amounts  to  $.39.04  ^^^^^^  ^^/^^^  sufliciently  serious  to  condemn 

per  h.p.  per  \ear.  ^j^^  pjj^^  jj^^^  ^^.^,  ^^^^^  []^^  perinanencv  of  the 

FIXED  CHARGES  FOR  SAME  ENGINE.  reinforcement.      In    order    to    overcome    this 

Cost   of   steam   engine   and   generator,    10     _  defect  all  longitudinal  rods  should  be  anchored 

per  cent  '2n2'22  at  the  ends,  those   at  the  butt  opposite  each 

g°e^'ai?l, "^i^n^l^.: ::;:::::::  ii8:oS  other  being  bent  over  into  .a  loop  and  welded 

together,    while    those    at    the    point     are     all 

Total  fixed  charges  per  year. f^*2SS  brought   together   and   electricallv   welded   into 

Fixed  charges  per  year  per  hp ...$    8.88  ^^^^    ^^^^^       Twisted    and    deformed    rods    are 

The  two  costs  combined  give  a  total  cost  of  advantageous   for   longitudinal   reinforcing,   as 

]   h.p.  per  year,  operation  and  fixed  charges,  the  allowable  bond  stress  is  higher  than   for 

of  $47.92.  plain      rods.       The     uniform     circumferential 

This  showing  is  favorable  to  the  oil  engine,  spacing  of  longitudinal  rods  is  very  important, 

but    it    must   be    remembered   that   the    steam  because  any  side  of  the  pile  may  be  subjected 

engine    has    a    useful    by-product    of    exhaust  to   tensional    stresses,   and    whichever    side   is 


in  tension  there  must  be  sufficient  steel  in 
position  to  take  the  strain.  The  circumferential 
spacing  of  the  longitudinal  rods  can  be  se- 
cured by  means  of  a  special  spacing  device 
placed  at  inter\'als  of  about  5  ft.  throughout 
the  length  of  the  pile. 

The  hoopjn?  of  concrete  adds  greatly  to  its 
ability  to  resist  axial  loads.  Therefore, 
longitudinal  reinforcing  should  have  a  helical 
wrapping  of  wire  throughout  the  length  of 
the  pile,  the  pitch  of  which  must  not  exceed 
3  ins.  This  wire  wrapping  will  assist  in  taking 
care  of  diagonal  tension  stresses  resulting  from 
the  handling  of  the  piles. 

Practical  experience  indicates  that  the  butt 
end  of  the  pile  which  receives  the  impact  of 
the  hammer  should  be  especially  reinforced. 
This  has  been  done  by  means  of  a  special 
reinforcement  consisting  of  a  unit  cage  of  flat 
bands,  held  2  ins.  on  centers  by  a  spacing  bar 
for  a  distance  of  2  ft.  In  the  plane  of  each 
band  a  flat  wire  spiral  is  fastened  to  the  cage. 
Tlie  embeddment  of  this  unit  cage  in  the  butt 
of  the  pile  forms  a  resilient  cushion  to  receive 
the  impact  of  the  hammer.  In  no  case,  m 
the  driving  of  thousands  of  piles  with  this 
cushion,   has  the  butt  itself  been  broken. 

Methods^  of  Driving. — Piles  of  the  "cast- 
and-driven"  type  are  handled  and  driven  by 
means  of  an  ordinary  pile  driver.  The  ability 
to  vary  the  fall  of  the  drop-hammer  is  of 
great  utility  in  overcoming  the  variable  re- 
sistances to  be  met  with  in  the  driving.  It 
has  been  found  advisable  to  increase  the 
weight  of  the  ordinary  drop-hamnier  m  ratio 
of  weight  of  hammer  to  weight  of  pile  of 
from  2  or  3  to  1,  so  that  the  weight  of  the 
drop-hammer  for  driving  the  concrete  piles 
will  vary  from  7,000  to  12,000  lbs. 

Steam  hammers  are  not  as  efficient  or  de- 
sirable for  driving  concrete  piles  as  are  drop- 
hammers.  This  was  shown  last  fall  on  a 
contract  when  a  test  was  made  between  a  No. 
2  Vulcan  steam-hammer  and  a  beavv  drop- 
hammer,  under  the  same  conditions',  using 
the  same  kind  and  size  of  concrete  pile.  The 
heavy  drop-haminer  did  not  break  the  pile, 
whereas  the  steam-hammer  broke  several  be- 
low the  cushion.  Further,  the  steam-hammer 
did  not  drive  as  many  piles  in  a  given  time 
as  did  the  drop-hammer. 

The  following  explanation  is  offered  as  il 
applies  also  to  the  driving  of  the  heavy  steel 
casings  or  core  used  in  the  making  of  the 
"cast-in-place"  type  of  pile.  The  limited  fall 
(3  ft.)  and  light  ram  (3,000  lbs.)  of  the 
steam-hammer,  while  delivering  twice  as  many 
blows  per  minute  as  the  drop-hammer,  loses 
a  large  part  of  its  energy  in  overcoming  the 
proportionately  heavier  weight  of  the  pile, 
steel  casing  or  core. 

The  following  analytical  treatment  bv  Mr. 
Barton  H.  Coffey,  M.  E.,  of  New  York  con- 
hrms  and  justihes  the  practice  of  the  writer  in 
using  hammers  as  heavy  as  12,000  IIis.  for  driv- 
ing concrete  piles,  and  it  may  be  asserted  with 
.some  feeling  of  confidence  that  if  penetration 
IS  to  be  the  gage  for  measuring  the  supporting 
power  of  a  pile,  the  ratio  of  the  weight  oi 
the  hammer  to  the  weight  of  the  pile  or  core 
that  is  driven,  must  be  taken  into  considera- 
tion. 

The  advantage  of  using  a  heavy  hannner  is 
evident   from  the   following  analysis: 

PV 
Let  .1/  equal  mass  of  hammer  =  — . 

g 
Let  II'  equal  wt.  of  hammer. 

Let  A'  equal  wt.  or  mass  of  pile  in  per  cent 
of  hammer. 

Let  /■  equal  velocity  of  hanuiier  nn  .striking 
pile. 

Let  r,  equal  common  velocity  of  hanunc-r 
and  pile. 

Momentinn  of  hammer  =Mr--'  (on  strikinir 
pile). 

Momentum  of  hammer  and  pili-  at  conunon 
velocity  =  M    (\+X)    p\. 

These  are  equal  provided  no  external  force 
acts,  which  we  will  assume  for  the  present  is 
the  case. 

Then  .l/r=  M  (1-|--Y)   F,     therefore 


V 
P\= .(1) 

The    ener.gv    in    hammer    on    striking    pile    is 

%  MF-'. ......(11) 

The  energy  in  both  hammer  and  pile  at  com- 
mon  velocity   is    Vz   M    {1  +  X)    V-C  which 
upon     substituting      (1)      becomes      %      M 
]■' 

(Ill) 

l  +  .V 

The  difference  between  (11)  and  (111) 
represents  the  loss  of  kinetic  energy  in  the 
system  at  point  of  common  velocity  or  great- 
est compression.  In  other  words,  the  per- 
centage of  the  original  energy  of  hammer 
that  has  gone  into  compressing  pile  and 
hammer,  distorting  or  crushing  them,  and  into 
heat,  broadly-internal  work-done  upon  each 
other  by  the  striking  bodies,  obviously,  the 
smaller  this  percentage  of  internal  work,  the 
less  liability  there  is  of  crushing  or  distort- 
ing    the     pile.      To     resume,      (ll)  —  (111)  = 

%.¥('=— 1/2.1/-— =ii.i/r-=  (     1 I 

l+X  V  l  +  X    / 

(/F)   equals  the  internal  work. 
The  following  table  gives  internal  work  for 

various  values  of  A'  in  per  cent,  of  the  total 

kinetic  energy  of  the  hammer : 

Value  of  X.  Internal  work. 

0-2S 20% 

O.oO 33% 

l)-75 43% 

1-00 50% 

1'50 60% 

2.00 67% 

3-00 75% 

If  your  hatnmer  weighs  four  tons  and  the 
pile  one  ton  there  will  be  20  per  cent  internal 
work  at  maximum  compression,  whereas  if 
the  pile  weighs  eight  tons  the  internal  work 
will  be  67  per  cent. 

There  is  an  external  force  acting  against 
the^  pde,  i.  e.,  the  frictional  and  displacement 
resistances  of  the  earth.  Two  extreme  cases 
may  be  assumed  limiting  all  other.  (1)  There 
isno  external  force.  There  the  internal  work 
will  be  simply  that  necessary  to  overcome  the 
mertia  of  the  pile  and  put  it  in  motion.  In 
this  case  the  table  is  rigorously  accurate.  (2) 
The  external  force  is  great  enough  to  pre- 
vent any  movement  of  the  pile.  In  this  case 
the  entire  kinetic  energy  of  the  hammer  goes 
into  the  internal  work  and  the  relative  weights 
of  hammer  and   pile  are  immaterial. 

All  intermediate  cases  where  movement  oc- 
cur;; are  a  combination  of  1  and  2,  where 
obviously  it  is  advantageous  to  employ  a 
heavy   hammer. 

Manufacture. — The  procedure  in  construct- 
ing "cast-and-d riven"  piles  commences  with 
the  preparation  of  the  molding  bed.  This,  of 
course,  will  vary  with  the  site  but  it  is  de- 
sirable to  select  a  flat  and  convenient  location 
near  the  place  of  driving.  It  is  very  important 
that  the  bed  shall  be  stable,  so  that  settlement 
due  to  the  weight  of  the  piles  is  avoided. 
Where  the  ground  is  soft  and  yielding,  pine 
stakes  2x4  ins.  x  3  ft.  long  pointed  at  the 
ends  are  driven  to  a  solid  bearing.  These 
stakes  are  located  at  intervals  of  about  4  ft. 
m  each  direction  and  the  tops  cut  to  a  uniform 
level.  The  4x4  in.  pine  sills  are  toe-nailed  to 
the  top  of  the  stakes  in  longitudinal  rows 
about  4  ft.  on  centers.  Upon  these  sills  a  2-in 
solid  wooden  floor  is  placed,  which  forms  the 
molding  bed.  It  is  desirable  that  this  bed 
shall  be  uniformly  level  to  receive  the  forms 
for  the   piles. 

The  forms  are  made  of  two  pieces  of  2x8 
in.  dressed  pine  battened  together  and  placed 
on  edge  to  form  the  sides  of  the  pile.  The 
bevels  or  angles  for  tapered  or  octagonal  piles 
are  made  by  placing  loose  pieces  of  bevelled 
wooden  strips  at  each  corner  of  the  form  The 
steel  reinforcement  is  delivered  on  the  work 
in  factory  made  units,  so  that  it  can  be  placed 
in  the  forms  at  once.  When  a  reinforcing 
unit  is  suspended  and  centered  in  position 
the  concrete  of  a  wet  consistency  is  deposited 
and  carefully  puddled.  As  soon  as  the  con- 
crete of  the  pile  has  solidified,  the  forms  are 
stripped  and  used  for  making  other  piles  The 
number  of  forms  required  will  vary  with  the 
quantity  of  piles  to  be  made  and  the  pros- 
pectne  salvage  in  the  lumber. 


The  curing  of  concrete  in  the  nc 
ner  delays  the  driving  of  the  piles 
of    not    less    than    three    weeks 
greater  length  of  time  is  desirabli 
in  cold  and  damp  weather.     There! 


loqgi, 

psPKial: 


stock  of  cured  piles  is  always  fC^]^' 
frequently  occurs  that  this  tvpe  of  i.  ' 
be  used  at  all,  and  resort  is  had  t?""' 
of  the  "cast-in-place"  type.  This-  ■  ""' 
open  to  question  on  account  of  t '""° 
of  plain  concrete  to  resist  even  mc 
sion.  In  fact,  it  is  almost  axioma 
concrete  piles  must  be  reinforced 


■actice 
inabiiii 
rate  t;i 
that  a 
Crete  pile  is  subjected  to  strains  r  ?' 
very  serious  tensile  stresses  in  tlieJlpT' 
stresses  may  result  from  superiinrieM 
or  a  lateral  strain  from  the  soil. 

Further,  the  making  and  storing  L 
piles  for  use  at  any  time  necessita  i 
financial   investment.  I  '' 

In  order  to  avoid  the  above-meibn 
jections,  the  writer  has  adopted  t  , 
of  steam  curing  of  "cast-and-drin' 
This  enables  such  piles  to  be  made  j 
within  three  or  four  days  and  place h, 
of  driving  on  the  same  basis  as  tt 
"cast-in-place"  type. 

The  means  used  for  steam  curinsvi: 
with  circumstances,  location  of  ■ 
speed  required  for  deliverv  of  the'il; 
number  needed,  etc.  During  the  ft 
the  writer  has  used  concrete  piles  a( 
driven  within  10  davs,  and,  as  a  ren  . 
e.xperience,  confidently  recommendsia 
piles  can  be  made,  cured  and  d>e 
mediately. 

On  the  work  with  which  the  vK 
connected,  the  piles  were  allowed  tsi 
normal  manner  for  five  or  six  days.ni 
then  gently  hoisted  from  the  moldi  ! 
a  derrick,  using  an  equalizing  sprlc 
bridle,  the  chains  of  the  bridle  beint,-. 
so  that  the  pile  was  balanced.  Tv 
then  placed  in  stacks  of  25  or  .30  and'p 
from  one  another  by  wooden  blocks,  ir; 
attention  being  given  to  securing  a  Viij 
ing  for  each  pile. 

_  A    light     wooden     shed,    practica; 
tight,   was  built   entirely  around  the{; 
piles.     The  steam  was  conducted  did 
a  boiler  through  a  1-in.  pipe  to  thr  1 
openings    inside    the    shed.      The   stn 
valve  was  opened  and  the  piles  wet", 
to   live   steam   for   two   or  three  d;. 
they  were  found  to  be  readv  for  drm 
being    first    exposed    to    steam,   the  m 
condensed    on    the    surface   of   the    i- 
remained  until  absorbed  bv  the  cone  f 
the    temperature   of   the    steam   was!.- 
This  steam  treatment  should  be  disl^, 
from  heat  applied  indirectly  or  bakii  i 
celerating  the  set  and  bard'ening  the  mi 
The  writer  sees  no  reason  why  boil ; 
should  not   be   used   for   the  same  pp- 
the  conditions  are  favorable  for  ado;ir. 
method. 

Precautic3i§  should  be  exercised  iiii 
■sure  that  the  co;icrete  has  solidified  hI 
It  has  received  its  initial  set,  before  pi 
to  steam  treatment. 

The  prospective  field  that  is  open  up  \ 
the  steam  treatment  for  the  rapid  ( ir 
concrete  seems  to  the  writer  to  solveli' 
ficulty  incidental  to  the  present  mc.ni 
procedure  in  the  construction  of  aid 
of  concrete  structures. 

The  attention  of  the  members  of  • 
elation   is    directed   to   the   publicatioio: 
tests   of   the   Structural    Materials  L;  r, 
of  the_  United  States  Geological  Siirve:vl 
in  it  is   conclusively  shown  "that  a  uii 
five  strength  considerably  (in  some  c;s 
100  per  cent)   in  excess 'of  that  obtaiiii^'i 
mally   after   ageing   for   six   months,  a.v  l> 
obtained  in  two  days  by  using  steam  osiur 
for  curing  mortar." 

Practicing  engineers  will  have  lit  '*"' 
culty  in  modifying  the  writer's  meths 
using  improved  schemes  for  quick  c  w- 
the  piles  with  steam;  and  in  this  cot-''' 
it  may  be  of  interest  to  state  that  th*' 
has  already  underway  the  constiud 
steel  moulds  and  appliances  for  thsi 
treatment  of  concrete  piles. 


E,/VRTH       AND        ROCK        SECTION 


evi 


for  Increasing  the  Striking 
ower  of  Rock  Drills. 

which  permits  the  storing  up  of 
t  nergy  required  for  the  up  stroke 

■11  piston,  for  use  in  the  down  or 
kc  of  the  piston,  has  recently 
to  the  VV'izard  rock  drill.  The 
iturc  is  termed  a  cushion  device 


1  Diagram   of  the   Cylinder  of   the 


functions  is  the  formation  of  a 
■ijnipressed   air   or    steam    which 

piston  from  striking  the  back 
cylinder.  The  manner  in  which 
.crates  may  be  described  as  fol- 

fercnce    to    the     accompanying 

<  r  chamber  contains  the  riffle  bar 
ton  B.    The  steam  or  compressed 

nishing  power  for  the  down 
c  chamber  C  and  passes  through 

port  D  in  the  rifRe  bar.  through 
!.il  port  E  in  this  bar  and  through 
:ito  the  coinpression  chamber  G. 
>;on  starts  on  the  return  stroke 
he  chamber  G  is  compressed  and 
>.  e  F.    The  maximum  volume  of 


Cr     IS 


about   14.52    cu.   ins. 


Its 


me  is  1.02  cu.  ins.  \yith  pres- 
ij.  per  square  inch,  within  the 
imber  the  pressure  will  be  in- 
':>$rt  lbs.  per  square  inch  when 
.  1.02  cu.  ins.  This  pressure  ac- 
1  the  return  stroke  gives  an 
\  to  the  piston  on  the  forward 
4  it  to  strike  a  harder  blow  and 
iiber  of  blows  per  minute. 
1  device,  as  may  be  noted  from 
;i.  consists  of  a  piston  made  with 
reel  body,  having  a  check  valve 
n.  and  a  phosphor  bronze  bush- 
rlie  steel  body.    It  is  attached  to 

of   the   rotation   mechanism   l)y 
.per  fit. 
■re  Granite  &  Mining  Co.  has  been 

fitted   with   the   cushion   device 
.1   30   per    cent    improvement    in 

of  the   drill.     It  was   feared  at 

cushion  chamber  in  using  steam 

.v.iter-loKged  by  steam  condensation 

5  found  that  this  is  not  the  case,  due 


-Sketch    Showing    Sectional    View    of 
oning  Device  for  the  Wizard  Drill. 

high    temperature    obtained    in    com- 

II   using   air    for    power   has   been    in 
:he  Breakwater  Company  at  Bellevue, 


Del.  where  1».,  |l,s.  ,,f  ;,ir  i>  c:irried  and  it 
has  been  ioimd  tliat  this  pre^iirc  is  too  great 
tor  the  drill  steels  Im  Maud  uitlmut  bending. 
The  pressure  has.  thereiore,  l.ieii  cut  down 
to  till  Ihs.  at  the  drill  which  has  averaged 
!•">  to  L'o  per  cent  more  \v..rk  than  it  would 
without  the  cushion  device.  A  :i%-in.  drill 
with  the  cushicin  handirs  :i  :!o  it  steel  with 
the  full  str.'ke  of  the  pisti.n.  This  drill  is 
made  by  tlie  McKieriian- I'erry  Drill  Cn  .  \\:, 
r.roadway.   New  York. 


Methods  and  Records  of  Winter  Quar- 
rying, Using  Electric  Drills. 

ContribiUc.l   l.y  Cliurl.-s  .\,   llhsrlilieiK. 

.\  great  many  quarries  heretofore  com- 
pelled to  suspend  operations  with  the  advent 
lit    cold    weather,    due    to    the    ililficulties     ex- 


Flg.  2 — View  of   Electric-Air  Outfit  in 
Operation. 

perienced  in  the  operation  of  steam  and  com- 
])ressed  air  tools,  such,  as  the  freezing  of  air 
lines,  machines,  etc.,  are  having  recourse  to 
electrically  operated  tools  attended  by  results 
which  compare  favorably  with  those  obtained 


located  at  Buffalo,  Xew  York,  winter  opera- 
lions  are  being  carried  on  with  electrically 
operated  drills.  Current  for  these  drills  is 
furnished  by  a  Westinghouse  50  k.w.  220  volt, 
direct  current,  generator,  direct  connected  to 
an  .\mes,  lit  h.p.  steam  engine,  running  at 
J'li'  r.p.m. 

The  transmission  line  is  carried  into  the 
quarry,  \A00  ft.  distant  from  the  power  house, 
where  it  is  distributed  throughout  the  quarry. 
In    running    the    transmission    lines,     wooden 


(a^     a'    a  Top  Bench 

I gi  g^  g'  g  Lower  Bench 


Fig.  1 — Shows  Sequence  of  Drilling  Holes. 


pules  with  wooden  cross  arms  and  solid  bare 
conductors  are  used,  provisicm  being  made  at 
ciiiivenient  points  for  tapping. 

The  low  cost  of  installation  and  mainten- 
ance of  the  electric  transmission  line  as  com- 
pared with  steam  pipe  lines,  forms  quite  an 
item  in  the  economical  operation  of  these 
ipiarries.  Time  and  money  spent  in  luoving 
pipe  lines,  requiring  the  services  of  a  skilled 
mechanic :  the  loss  in  transmission,  leaky 
joints,  etc.,  are  a  few  of  the  difficulties  which 
have  been  obviated  by  the  installation  of  elec- 
tric drills.  Once  installed  the  electric  trans- 
mission line  becomes   practically   permanent. 

The  methods  of  carrying  on  the  drill  opera- 
tions are  generally  the  same  as  those  familiar 
ill  very  nearly  all  quarrying  operations,  a  few 
unique  features,  however,  are  especially  worthy 
of  note.  The  bench  method  is  employed  en- 
tirely— two  continuous  benches  being  worked 
varying  in  height  with  the  lay  of  the  rock. 
The  nccoiupanyiiig  sketch,  plan  Fig.  1,  shows 
the  method  used  to  obviate  any  necessity  for 
moving  the  drilling  machines,  which  are  of 
the  oC  Temple-Iiigersoll  type,  from  bench  to 
bench.  The  top  machine  is  kept  constantly 
ahead  of  the  lower  machine ;  while  the  top 
machine  is  drilling  at  .1.  the  lower  one  is  drill- 
ing at  B.    A  ami  /?  are  blasted  after  moving 


Fig.  3 — View  of  Interior  of  Narrow  Gage  Car    Containing    Steam-Driven    Compressor 

Plant. 

by    tlic    use    of    air    or    steam    tools    working       machines  to  ,4'  and  /i'.  During  drilling  opera- 

under  ideal  weather  conditions.  tions    at    these    points,    the    spoil    thrown    by 

At  the  quarries  of  the  BuflFalo  Cement  Co.,       blast    onto    the   lower    bench   at   Br  is  being 


cleared  avva\-.  In  this  manner  the  time  of 
moving  machines  about  is  greatly  reduced. 
Figure  2  shows  a  machine  at  work. 

The  quarries  of  this  company  contain  both 
limestone  and  a  black  flint  rock  of  seamy 
formation,  with  a  tendency  to  cave  in  places. 
The  latter  rock  is  extremely  hard  and  diffi- 
cult to  drill. 

The  drilling  is  all  done  on  contract.  Each 
machine,  of  which  there  are  five,  is  operated 
without  a  helper,  one  general  utility  man 
being  employed  to  handle  steels  and  other- 
wise assist   in  drilling  operations. 

The  average  drilling  round  in  the  limestone 
consists  of  from  10  to  20  holes,  8  to  12  ft. 
deep.  An  average  of  from  100  to  120  ft.  of 
hole  per  day  of  9  hours  is  drilled  by  each 
machine.  Holes  are  started  2%  ins.  and  bot- 
tomed 1%  ins.  Black  powder  is  employed 
in  this  formation  with  copper  exploders. 
Holes  are  tamped  with  a  wooden  bar  and  are 
shot  by  electric  battery.  But  one  drill  is 
operated  in  this  formation,  where  its  work 
is  intermittent,  as  it  breaks  more  ground  than 
the  company  has  use  for. 

The  lime  rock  products  of  this  company 
are  used  for  foundation  and  building  stone. 
The  serviceable  sizes  broken,  being  trimmed 
bv  hand  to  sizes  carrying  from  6  ins.  to  12 
ins.  From  3,000  to  4,000  tons  per  year  are 
crushed  and  ground  for  local  foundry  trade, 
by  which  it  is  used  as  a  flux.  One  grade,  a 
honeycombed  rock,  containing  a  low  percent- 
age of  lime,  is  crushed  and  ground  for  the 
fertilizer  trade. 

In  the  flint  formation,  holes  varying  in 
depth  from  5  to  12  ft.  are  drilled.  The  aver- 
age round  consists  of  .30  holes.  These  holes 
also  are  started  2%  ins.  and  bottomed  iVi 
ins.  They  are  loaded  with  12  to  U  sticks  of 
1%-in.  Keystone  40  per  cent  dynamite.  The 
ground  preparatory  to  being  blasted  is  banked 
by  rock  already  broken,  experience  having 
shown  this  to  be  a  material  aid  in  breaking  it 
up  small,  as  well  as  in  restricting  the  spread 
of  the  blast.  Four  Temple-Ingersoll  electric 
air  drills  are  kept  constantly  at  work  in  this 
formation. 

The  flint  rock  is  used  principally  as  ballast, 
in  road  building  and  as  a  filler  for  concrete. 

An  idea  of  the  greater  efficiency  obtained 
through  the  use  of  the  aforementioned  drills 
may  be  gained  by  citing  the  statement  of  the 
superintendent  in  immediate  charge,  Mr.  Fred 
G.  Kuntz,  that,  with  steam  drills  they  were 
only  able  to  obtain  an  average  of  60  ft.  of 
drill  hole  per  machine  per  shift,  partly  due 
to  the  delays,  experienced  with  freezing  of 
machines,  lines,  etc.,  whereas  with  the  present 
drills  they  are  obtaining  an  average  of  100  to 
120  ft.  under  identical  conditions  accompanied 
by  a  saving  in  power  of  verv  nearly  one-half. 
During  winter  the  operations  in  the  quar- 
ries consist  principally  in  the  drilling,  break- 
ing and  crushing  of  the  various  rock,  prepara- 
tory to  the  commencement  of  mill  operations 
in  early  spring.  With  the  advent  of  spring, 
the  steam  shovel  a  Marion  60-ton  machine 
equipped  with  either  a  1%  or  2  cu.  yd.  dipper, 
and  running  on  a  standard  broad  gage  track, 
is  put  into  commission  loading  the  flint  rock 
into  2-cu.  yd.  side-dump  cars,  following  the 
work  of  the  drills  closely. 

Rock  which  is  thrown  aside  by  the  steam 
shovel  is  drilled  by  means  of  two  small  plug 
drills  of  the  IngersoU-Rand  MV  5  type,  air 
for  which  is  furnished  by  a  small  power 
driven  compressor  manufactured  by  the  same 
company.  The  problem  of  furnishing  air  to 
these  drills  has  been  accomplished  in  a  rather 
unique  manner — a  narrow  36-in.  gage  flat  car 
was  pressed  into  service.  The  compressor, 
motor,  water  barrel  and  air  receiver  were 
mounted  thereon  and  completely  housed.  This 
outfit  follows  the  work  of  the  shovel,  current 
for  driving  motor  being  taken  from  the  drill 
transmission  line.  This  outfit  is  shown  in 
the   accompanying  illustration,   Fig.  3. 


Stoping  Drills  for  Railway  Tunnel 
Work. 

The  accompanying  illustration  shows  the 
method  of  drilling  in  the  heading  of  the 
second  Kingwood  Tunnel  on  the  Baltimore  & 
Ohio  R.  R.,  by  means  of  stoping  drills.  The 
use  of  stoping  drills  for  large  tunnels  is  a 
departure  from  older  methods.  As  described 
in  "Mine  and  Quarry,"  the  contractors,  Messrs. 
Bennett  &  Talbott,  sank  three  shafts  and 
worked  six  headings  at  once.  The  bore  in- 
side the  lining  is  31  ft.  wide  and  24  ft.  6  ins. 
high  above  the  rails.  It  carries  two  tracks. 
.\t  first,  top  headings,  about  7x12  ft.,  were 
driven,  the  sides  being  trimmed  and  the 
bench  shot  to  the  wall  plate  grade,  which 
was  IT  ft.  above  the  sub-grade  of  the  finished 
tunnel.  This  method  was  not  entirely  satis- 
factory, as  the  rock  broke  in  such  a  way  that 
close  timbering  was  necessarv  to  prevent  roof 
falls. 

Headings  were  then  driven  instead,  about 
(i  ft.  high  and  10  to  12  ft.  wide,  on  the  wall 
plate  grade.  This  left  about  6  ft.  of  roof  and 
the   sides  to  be  removed,  before  placing  tim- 


ryir 
cha: 


s  altorils 
place  and 


relieves   the   side   pressure   so  thakf   • 
nelers  will  work  freelv  to  any  recrfH  ?^",' 
of  cut.  '  -       •  «i  deplfe 

.\nother  interesting  example  of  ls  'Vr. 
ing    rock"    occurs    in    the    sandstof  u^  ^: 
northern    Ohio    in    the    vicinit"   o  Ami 
The  usual  method  of  opening  a  qij 
district    is    by    cutting    two    parall  ', 
about  6  ft.  apart  and  removing  tlitjev  jj 
across   the   end   of   the   quarry,     i 
room  for  the  expansion  which  takt 
amounts  sometimes  to  4  or  .5  ins. 

Difficulty  from  side  pressure  wj  alj,,  , 
countered  by  the  contractors  foikhe  cana 
and  lock  at  Sault  Ste.  Marie,  JlL  whjj, 
the  Potsdam  sandstone  is  very  hid' and  i 
layers  of  irre.gular  thickness  and  Iryino  in 
clination.  |  ' 

The  squeezing,  or  filling  up,  of  Uril]  >  • 
in  certain  rocks  is  not  new,  anunaii 
drill  men  can  give  interesting  expieiii 
such  occurrences.  An  instance  whh  ;i 
mentioned  occurred  in  drilling  fi  c 
Iowa.  A  standpipe  and  casing  we  pr 
a  depth  of  35  or  40  ft.  and  thelri' 
passed  through  80  or  00  ft.  of  sh 


Flood  at  Keokuk. — The  work  of  con- 
struction at  the  Jlississippi  River  Power 
Co.  at  Keokuk  is  tlireatened  with  a  flood. 
The  high  water  has  already  submerged  the 
work  in  the  Illinois  side  and  threatens  the 
cofferdam  on  the  Iowa  side.  It  is  caused  by 
ice  gorges  on  the  river. 


Fig.  1 — View  of  Heading  in  Kingwood  Tunnel,   B.  &  O. 

in   Roof   Holes. 


R.  R.   Showing  Stoping  Dri  Put! 


hers.  This  plan  made  it  possible  to  carry  the 
timber  much  closer  to  the  breast ;  and  the 
labor  and  expense  previously  incurred  in  erect- 
ing stagings  for  setting  the  heavy  roof  beams 
were  dispensed  witli. 

The  Sullivan  stopers  were  used  for  drilling 
the  roof  holes,  and  for  trimming  the  side 
walls  when  timbers  would  not  clear.  In  this 
work  they  proved  rapid  and  convenient,  and 
the  fact  that  no  mounting  is  needed  for  drills 
of  this  pattern,  accomplished  a  considerable 
saving  in  time  and  labor.  The  bench  was  ex- 
cavated  by   two   steam   shovels. 

This  tunnel  is  4.211  ft.  long,  and  was  driven 
from  portal  to  portal  in  14  months.  The  brick 
and  concrete  lining  is  now  well  advanced,  and 
it  is  expected  that  the  new  tunnel  will  be  in 
use  about   May  1,  1912. 


Methods    of    Channeling    in    Swelling 

Rock. 

The  sides  of  rock  cuts  for  the  channel  of 
the  New  York  Barge  Canal  are  required  to 
be  cut  with  channeliiig  machines.  Near  Lock- 
port,  N.  Y.,  the  cut  is  in  swelling  rock  which 
gives  trouble  by  closing  into  the  channel  cut 
from  the  sides.  To  remedy  this  trouble  the 
contractors  have  adopted  the  plan  of  blasting 
out  a  center  cut  some  25  to  30  ft,  wide  before 
starting  to  channel.  As  the  canal  is  94  ft. 
in  width  this  leaves  a  32-ft.  bench  on  each 
side,  and  the  danger  of  shattering  the  perma- 
nent side  walls,  to  avoid  which  the  channelers 
are  employed,  is  very  small.     This  center  cut 


the    shale    was    sandstone    luu   or    '• 
thickness.     This  was  cut  very  rapiv, 
of    core    being    removed    in    a    sin- 
work.      The    drilling    was    carried 
the  day  shift  only  and  after  passir  t: 
the  sandstone,  the  drill,  foreman  oi  owe 
his   tools   one   morning   found  an  (true 
in  the  hole,  just  below  the  standpii  Th 
ing  that  a  dirt  cave  had  filled  the  In  or 
the    standpipe   had   been   shifted  byir 
he  started  his   engines  and  was  su  ■! 
pulling  up  after  a  foot  of  drilling  tiu.- 
the  core  barrel  contained  a  foot  of  lie  c 
He  continued  to  drill  and  was  oblig  to  ■ 
through  the  entire  deposit  of  shale'hicl 
had  penetrated   a   few   days  previovr. 
Instances  of  swelling  ground  are  f 
in    Engineering    &   Contr.\cting  f 
and  Dec.  20,  1911.     The  cause  is  the - 
to   the   air   of  the   surface  of  the  t 
mainly    confined    to    igneous    rock.; 
porphyries   and   granites   whose  ma, 
nent  is   feldspar.     It  may  also  occti 
formed  of  shales. 


Water    Power     Report.— The    i 

Survey    of    Arkansas    has    recently 
preliminary    report    of   the   water    i 
White   River  and   some  of  its  tribi 
W.    X.    Gladson.    professor   of   elecca; 
gineering  in  the  Universitv-  of  .Arka'S 
reoort   mav  be   had   by  addressing 
Geologist,     Fayetteville,     Arkansas, 
closing  10  cts.  in  postage. 


1912. 
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era;    Unit    Prices    of    Pavements 

imstructed  in   1911   in  400 

American  Cities. 

■mpanyiiig    tabulations     show     the 

■  i  average  unit  prices  of  the  more 

■,.es  of  pavements   laid   in    I'JU    in 

American    cities.      The    data    from 

-..   tables   were   compiled   were   ob- 

1  officials  of  the  cities  mentioned. 

:'.ions  play  a  prominent  part  in  de- 

!ie  cost  of  a  pavement  and  for  that 

cs  were  obtained  as  to  the  prevail- 

'{  material   and   cost   of   labor   in 

Tables   showing   this   information 

:;  pages  39.5  and  397  of  this  issue. 

cs  showing  the  paving  work  done 

vars  were  published  in  our  issues 

j7.   1907:   .\pril   1.   1908;   April   6, 

\pril  5,  1911. 

lanks  sent  to  the  city  officials  in- 

vas  asked  on  the  pavements  more 

i>ed,  and  on  these  general  statistics 

requested.     In  several  cities,   how- 

>  types  of  pavements  other  than 

.  in  the  tables  were  constructed.   In 

some  cases,  the  information  was 

ich  fuller  detail  than  can  be  shown 

:is.      In    the    following    notes    this 

is  summarized,  and  the  other  types 

;t  are  described  briefly. 

.\SPHALT  BLOCK   P.WEMEXT. 

:ies  reported  that  they  had  laid 
k  pavement  during  1911.  These 
■irdage  and  avrage  price  per  sq. 
pavement,  including  the  base  and 
re  as  follows : 


5  s       is      ^     ■! 

Fla 33.449  $2.05 

.\".  y 3.300  ;.D.T  TVS  5 

J 4.409  2.78  9%  5 

IS,  X.  Y...   17.031  3.2S  SM  r> 

Pa 395  2.39  11  5 

N.    Y....     2,194  2.40  S  5 

D.  C 11.557  1.65*  H  5 

-k.  X    J...     5,000  2.65  S  5 

include  grading. 

for  the  work  at  Jacksonville,  Fla., 

"hide  the  base.     Contracts  for  this 

tre  let  in  1911  and  were  about  one- 

:ed  in  March,  1912.     It  is  probable 

of  the  blocks  will   be  laid  on  a 

-c.    .-Kt  Xewark.  X.  J.,  a  .3-in.  block 

1  he  total   thickness   of   the   asphalt 

(avement  at  Washington.  D.  C,  was  11 

The  blocks  were  4x.5  in.  and  the 

ed  of  o  in.  of  gravel  and  2  in.  of 

'.  the  cities  except  Jacksonville  and 

the  blocks  were  laid  on  a  con- 

the   thickness   and   proportions   of 

■.vc-e  as  follows: 

Thickness, 

ins.  Proportion. 

>wn,  X.  Y 4  1-3-5 

i.  N.  J 6  1-3-6 

a  Falls,  X.  Y 5         -  1-4-7 

'rsh.    Pa 514  1-3-6 

urgh,  X.  T 3"  1-3-6 

<ew  York.  N.  J 4  1-3-5 

MISCELLANEOUS  TYPES 

Dklahoma  City,  Okla.,  Oklahoma  rock 
:  was  used  in  the  construction  of  •23,7ii2 
■•  of  pavement.  This  pavement  was  7% 
:k,  was  constructed  on  a  5-in.  1-3-)  con- 
t)ase,  the  average  price  per  sq.  vd.  in- 
?  the  base  being  $2.05.  This  does  not 
;  the  grading,  which  was  35  cts.  per  cu. 
he  guarantee  was  for  five  years.  Law- 
'kla.,  is  to  construct  seven  miles  of  this 
ent  this  year, 
.'exarkan'a,  .-Vrk.-Tex.,  about  $50,000  was 


TABLi;  <H.  V,  ;x..;  am..,_m, 
(Koi    pi 


|>1    ITialeli;ils 


-WKit.AGE   PRICE  .\XD  SOME  DET.\1LS  OK  BRICK  PAVEMBJO  i 
I.^\Ui  IX   1911   IX  22"  CITIES. 
•  nd  wases  of  labor  on  this  work  see  pages  395  and  397.) 

rT  <-  '     Portland  Cement 


Sq.  .v<ls. 
New   England   Division; 

^lasi^aohusL'Us —  _       ^_ 

Boston     34,3_j 

Cambridge     2,790 

Holvoke     I.b49t 

Plltstiold     4,6,.0 

Southbridse     ^O-^"?* 

Worcester    » 46T 

Connecticut — 

Bristol     "1* 

Xew   London    '■'•^°\ 

Xorwalk   ••  ,'J.«09 

Waterbury     14,04. 

Middle  Atlantic  Division: 

New    York—  . 

.Amsterdam     ..'•„5V 

Auburn     1=.921 

Binghamton    £IJ.91' 

Buffalo    H'iV- 

Klmira     3,14o 

Herkimer    S.W^ 

Hornell    IJJ? 

Hudson     13.8*? 

Jamestown    ??•?«- 

Kingston     H'-nn 

Mt.  Vernon  *•?"- 

Niagara    Falls S,o4, 

Norwich    ».nO» 

Oneida     I?,""" 

Plaltsburgh     ,,,„,, 

Port    Jervis ,\,'-o- 

Rochester     -'loi 

Schenectady    o,j-o 

Syracuse     •■;:■ 

Utica    iJ,^0'' 

Watertown    3.000 

Xew  .lersey—  lonnn 

Asbury    Park 12,000 

Elizabeth    -?.f2° 

Jersey   City l..l'l 

Xewark     121.17i 

Nev,     Brunswick....      ■■■■^ 

Passaic    9-»0» 

Summit     *.»"" 

Trenton     ..•■■••■•••  -Hon 

West    Xew    Y-ork...  10,400 

^"Butler""'*" 33.610 

Dtrl^y l^ 

Donora    !•==' 

Du    Bois    9.03J 

Frinkiin- :::::::::::  30:00?^ 

Greenville     J-''"' 

Harrisburg    r'"?J 

Hazleton J.OjS 

Lucerne     f'^^ 

Meadville    S-OO* 

Monongahela    M66 

Xew   Brighton    2,000>- 

New  Castle  ••••; 

Oil   City      19.t'»; 

Pittsburgh   ^"-Trnx, 

Ponstown     »^^ 

Punxsutawney   '".rXn 

Rankin  §.«5- 

Sayre     {-"Ji 

Scranton    ,nann 

Shamokin   ^O.&W 

Shenandoah   ,?'„oa 

Swlssvale    ll.^S'J 

T\rone    6,-4j 

Warren    ;  •  •  ■; 

Washington     l.J--; 

Wilkesbarre     30.99b 

Wilkinsburg    ll,^2^. 

East   North  Central   Division: 
Ohio—  _,  „„ 

Ashtabula     34,8.0 

Ashtabula    1.32» 

Barberton     lo.o69 

Bucyrus    3,S3i 

Canton :.■_■•■ 

Chilllcothe     =>.^3S 

Circleville    30,000 

ClrcleviUe    =0,000 

Cleveland   338,000 

Columbus    219,09, 

Dayton    ;.■■•■ 

Delaware    o.'"'0 

East    Liverpool ■  ■  •  • 

Fostoria    21,000 

Fremont 8,000 

Gallon    --■llU 

Lancaster    12'?7o 

Lima    6,328 

Lorain I.^OO 
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llassillon    17,705 

>It.  Vernon 1.500 

Ravenna    9.420 

Springfield    40.300 

Wooster    22.000 

Zanesville.    0 17,000 

Indiana — 

Anderson    21.671 

Bedford     8,040 

Bloomington    10,000 

Crawfordsville    7,622 

Ellvliart    33,710 

Evansville    11,500 

Fort    Wayne 47,603 

Frankfort    5,1.5S 

Gary    89.824^ 

Hammond    10,SS9 

Indianapolis    31.535 

Kokomo    16.000 

La    Porte 14,263 

Linton    

Logansport    S.620 

Mishawaka    13,469== 

lluncie   29.6S5 

Newcastle    29,945 

Richmond     11.651 

Terre   Haute 2.118 

Illinois — 

Alton    25,878 

Alton    16,935 

Bloomington    39.846 

Cairo    86,607 

Chicago   Heights 18,094 

Danville  8,150 

Decatur    11,714" 

Edwardsville    27,120" 

Granite    City 17.800 

Harrisburg    13,000 

.Jacksonville 

Joliet    1.750 

La    Salle 12,000 

Macomb    5,000" 

Mattoon    14,000 

Mt.    Carmel 20,000 

Oak     Park 

Olney     4,452 

Ottawa    25,000 

Pckin    45,453'« 

Peoria    30,100 

Pontiac    6.333 

Rockford    15,240 

Springfield    58,897 

Streator    15,400 

"Waukegan   1,130 

Michigan — 

Battle    Creek 14,425t 

Benton    Harbor 5,000 

Coldwater    3,200t 

Detroit     10,365" 

Flint    5.583 

Grand    Rapids 52,945 

Hillsdale    10,940 

Kalamazoo     15,000 

Pontiac   10.200 

Port  Huron   4,745 

Saginaw     1,420 

Saginaw    7.436'" 

St.    Joseph 10,600 

Wisconsin — 

Fond  du   Lac 9,253 

Oshkosh    5,83252 

Sheboygan    40.700 

Superior    ll.OOO 

Wausau    1,634 

West  North  Central  Division: 

Minnesota — 

Mankato    1,055 

Minneapolis    17,765 

Winona    10,894 

Iowa — 

Burlington    3,758 

Cedar    Rapids 50.8C8 

Council    Bluffs 67,048 

Davenport    26,735 

Keokuk    5,300 

Ottumwa    1.200t'" 

Missouri — 

Brookfield   3.000 

Columbia   33,975 

Fulton    9.000 

Jefferson    26,000 

Kansas  City 5,400 

Kirksville    7,350 

Moberly    6,000" 

St.    Louis 218,048 

Sedalia    20,000 

Webb  City   7,374 

Nebraska — 

Fremont    8.790 

Lincoln     46,139 

Omaha    116,966 

South   Omaha 51,916 

Kansas — 

Atchison    17.850 

Coffey ville    1 7.000 

Fort    Scott 50.070 

Hutchinson     18.000°= 

Independence    42.000 

Kansas   City 2.68" 

Leavenworth    

Manhattan   14.000 

Newton    5.000 

Ottawa    17.331 

Pittsburg    12,410 

Topeka    44,76S«» 

Wichita     219.596 

South   Atlantic  Division: 

Maryland — 

Baltimore     31.202 

Frederick    8.340 

Hagerstown    9,394t 

West  Virginia — 

Clarksburg    17,000 

North  Carolina — 
Asheville   27.291 

New  Bern 26.000 
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1.56*         5 

1.12  5 

'1.35*  '3 
1.25  5 

1.77  5 

1.68  5 

1.S5  5 

1.67  5 

1.85  5 

1.53  5 

1.70*  5 

1.13  5 
1.87* 

1.S7  5 

1.36  5 

1.50 

2.08  5 

2.15  5 

1.80  0 

1.77* 

2.11  5 
1.60  5 
1.95  1 
1.53  5 

1.61^       =* 

1.21%™  ^ 

1.89 

1.61* 

2.29% 

1.65 

1.28 

1.85 

1.90* 

1.90 

2.00* 

1.87* 

1.60* 

1.65* 

1.48" 

1.65* 

1.19 

'  i.GO 
1.72% 
1.60 
1.33 
1.73 
1.59 
1.37 
1.61* 

l.fifl 

1.70* 

1.65 

2.81 

1.83* 

1.64%* 

1.52* 

1.84 

1.79* 

1.68* 

1.70* 

1.73* 

2.02=1 

1.94% 
1.86 
1.83% 
2.04* 
2. 48 


1.95 
2  25 
1^52 

1..S0 

1.59* 

2.10* 

1.67' 

1.70* 

l.Sl% 

1.38 

1.52* 

2.00* 

1.60 

2.00 

2.06 

1.40* 

1.65* 

1.70 

2.02 

2.25 
2.10 


.30 
.30 


.30 
.30 


.15 
.'45 


.35 


.19 
.35 


.60 
.35 
.30 
.30 
.25 


.30 


.40 
.26 
.40 
.39 


.50 
.38 
.45 
.40 


.40 
.40 


.30 
.30™ 


.37 
.24 
.35 
.30 
.35 


.30 
.30 
.40 
.34 
.35 
.35 
.45 


14 
11 
12 

ii 

12 

12 

11 

12 

12 

11% 

11 

12 


11 
11 
11 
11 
11 
11 

12 

10 
11 
10« 
11 
12 
11 
11 

10% 
12  ' 
12 
12 
11% 
12 
12 

10% 
12 
11 
11 
9 1/2 

11 

11 
11 

10% 

12 

11 

11 

11 
10 

i2 
11 
11% 

12 

11% 

11% 

12 

11 

11 


10% 


12 
10 
12 

10 
10 
10 
11 

11 
12 

9 
10 

9 

9 
11 
11 
11 

11% 

10 

10 

U 
11 

io% 
:i 

13 

10 

10 
11% 

'9% 

10 

11 

9 
12«s 

9% 
11% 


12 

"t% 

15%"' 


520 

6  i-4-S 

e^o  

'5  i-3-5 

6  1-5 

5  1-3-5 

6  1-3-0 

4  1-4 

6  1-2-4 

5  1-3-6 

6  1-3-6 
li'i  

6  '.  .'.  .. 

6  1-8 

6M  

6  1-3-5 

1-3-5 

5  1-3-7 

5  1-7 

6  1-3-5 

5  l-6»8 

6  1-2-5 
6  1-9 

4  1-3-G 

6"  

4  1-3-5 
1-3-5 

6  1-3-6 

5  1-8 

5  

5r  1-3-5 

6  1-3-5 

5  1-2%-, 

6  1-3-7 
6  1-4-7 
6  1-3-5 

5  1-3-7 
«  1-9 

6  1-3-6 

5  1-2%-: 

4  1-7 

5  1-2-5 
5  1-3-6 
5  1-3-0 

5  1-3-6 

6  1-3-5 

i  i'-i'-h 

c  i-s 

4  1-6 

5  i-s 

6  1-3-6 
«  1-6 

(J  " 

6  1-7 

6  1-8 

6  1-6 

6  1-8 

6  1-2%-i 

6  1-2%-i 

S  1-6 

5  1-3-7 

6  

«  1-3-5 

3  1-3-5 

6  1-2-4 


6  1-3-6 

5  1-3-5 

4  1-2-5 

4  

.5=»  1-3-5 

5  1-3-6 

6  i-3-5 

'4  i-3-.5 

5  1-3-5 

6  i-3-6 

5  1-3-5 

6  i-4-f 
4  1-3-6 

4  1-S 

5  1-3-5 
5  1-3-5 

5  i-3-6 
401 

'4  i-2%-5 

5  1-4-5 
G'^  

6  1-3-6 

4  1-3-6 

5  1-3-5 

5  1-3-5 
4  1-3-5 

'4  i-2%-5 

6  1-3-6 


spent  in  1911  in  surfacing  streets  wj 
This  gravel  is  a  hard  gravel,  partialllP*"-'' 
ous  formation,  and  has  native  clay  bl  '■^■'' 
It  has  a  tendency  to  bake  and  har^'V- 


1-3V 
1-3- 


the   action   of   alternate    rain     and 
When  contained  in  the  gravel  in  t 
proportion,    it    makes    an   excellent 
and  will  not  rut  up  even  in  the 


under 
inshine. 
prope: 
facim, 


will  not  rut  up  even  ,,,  me  nil  t  ■" 
spells  of  wet  weather.    Most  of  the  iJ'™^ 
done  with  pit-run  gravel,  the  pit  b4  J'^' 
fully  selected  with  a  view  to  the  qihtit-    ■ 
clay  it  contained ;  but  a  portion  was  :„,  Ul 
screened  gravel,  the  gravel  being  S|L Tn 
rolled,  and  then  clay  thrown  over  tli'surfi 
to  be  washed  in  by  the  action  of  ra  o^ 
use  of  a  fire  hose.     No  definite  estinif , 
cost  of  this  work  per  yard  has  been  Inir,,,- 
but    it   probably    did    not    exceed  2.*ts   »' 
sq.  yd.  T  '  '^•' 

At  Cortland,  N.  Y.,  7,000  sq.  ydsif 
minous  slag  macadam  was  constried 
work  being  done  by  the  city  by  forcicc 
Slag  from  an  open  hearth  furnace  ,s 
the  slag  being  crushed  and  furnish,  t 
city  free  of  charge.  The  slag  is  plac  i 
courses,  the  lower  being  bound  wi  a 
loam,  and  the  upper  bound  with  a  b  ni 
material.  This  is  applied  by  the  pourj  i 
od,  two  applications  being  made,  "e 
average  cost  on  a  28  ft.  street,  inclunj 
X  6  in.  curb  and  18  in.  x  6  in.  concre  gi 
and  excavation,  is  about  $4,00  to  il.siit 
ft.  of  street. 

Antigo,  Wis.,  reported  the  constr;ic,i  0 
5,000  sq.  yds.  of  Westrumite.  The  cop?'  - 
yd.,  including  base  and  grading,  was  I.' 
5-year  guarantee  being  given.  The  to.  : 
ness  was  9  in.  The  pavement  was  d 
7-in.  macadam  base.  Westrumite  wasis 
at  Crookston,  Minn.,  at  an  average  ic 
eluding  the  base,  of  $1.85  per  sq.  yd.  le 
thickness  of  the  pavement  was  7  in.h; 
eluding  a  5-in.  1 — G  pit  run  concrete  i>- 
5-year  guarantee  was  required. 

A  total  of  89,110  sq.  yds,  of  .Filbeint 
laid  at  Chester.  Pa.,  last  year.  The'' 
price  per  sq.  yd.,  including  the  base,  v: 
this  including  a  5-year  guarantee.  '.. 
thickness  of  the  pavement  was  6  in., 
of  which  4  in.  or  6  in.  was  a  1-3-6  31 
base. 

CONCRETE  PAVEMENTS. 

Thirty-seven  cities  reported  the  cuin 
of  concrete  pavemnt.  The  more  rcce  r 
opments  in  this  type  of  street  surf:n- 
shown  by  these  reports,  are  the  u: 
bituminous  surfacing  and  reinforcin, 
cities  in  Wisconsin  reported  the  coiiii> 
of  reinforced  concrete  pavements,  n 
Lac  constructed  11.043  sq.  yds.  of  tl  1 
ment  and  Sheboygan  constructed  1  li' 
yds.  The  average  price  per  sq.  yd.  inn 
city  was  $1.25  and  that  in  the  second  c  - 
The  Fond  du  Lac  pavement  was  61^  : 
consisting  of  a  5-in.  base  l-2}4-5  mi  ,-. 
W2  in.,  1  ceih&nt,  I  sand  and  1  granittj; 
had  a  5-year  guarantee.  The  Sheboyg  1 
raent  was  6%  in.  thick  at  the  gutters  i;. 
in.  thick  at  the  center. 

Of   the   bituminous   surfaced  concr-  .\n 
Arbor  reported  64,811  sq.  yds.    This  \' 
thick   and   was   known   as   ''Dolaway.'  1 
land.  Me.,  constructed  11,238  sq.  yds. 
l-2%-5  concrete  pavement,  surfaced  'li 
The  Portland  work  cost  $1.29  per  sq. : 
other  concrete  pavements,  aside  froir 
siderable  yardage,  constructed  under  i  ! 
sam  and  Blome  systems,  fell  into  two  i- 
One-course  concrete  and  two-course  >  i 
As  nearly  as  can  be  judged  from  tlie.'p-'' 
the  following  cities  constructed  pave  nt  0 
the  first  mentioned  class : 


2.25 
1.48 


11 

"% 


Bemidji,   Minn 19.826 

Grand  Forks,  N.  Dak.     2.222 

Kansas   City,   Mo 8,100 

Lynn,    Mass 21,402 

Ottawa,   Kan 996 


>  ; 
<  i 
$0.90 
1.26 
1.05 
1.70 
1.03 


1% 

l4-*« 

H 
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la  ..100,000       1.20     5     1-3-4% 

t"  2,826       1.44     6     1-2^-5 

in.V.'.!.'.'..     2,137      1.00     6    1-2-4 

s  which  constructed  two-course  con- 
iients  were  as  follows: 


0) 


.(,        13.000  J1.30  S 

,   ,>nt'.'. 2.000  2.25  1% 

VJ,"      2.'S.16fi  1.12  B 

■',             ....     4,489  1.34  G% 

13,208  1.23  7 

Ind S.950  1.40  7 

,h 12.000                 .87  fi 

1           ...     7,900  1.60  7 

Veb 3.754  1.30 

M    Core   18,000  2.20  7 

Kan.   ..        IS  mile  1.09  6 

1.1 42,000  1.30  7 

11  VII    la 14,000  I.IS  V 

■b        4,485  

ri   '        S5.266  1.30  B 

■     1.250                .90  7 

.Veb 13,200  1.30  6-S 

,.^h 15,520  1.15  5 

■ig  cities  gave  information  as  to 
and  proportions  of  the  courses . 
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H 
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1-6 
1-6 
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1-2 
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1-2 
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1-3- 

5 
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1-2 

ill.    .... 
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5 
4 

1-3- 

0 

.5 

2 
2 

1-1- 

1 

1-3- 

1-1- 

1 

1    Colo . 

D 

5 
5 

1-3- 
1-2- 
1-6 

6 

5 

2 

2 

1-2 
1-2 

a.  Furnace  for  Drying  Sand  and 
I       Crushed  Stone. 

flthe  difficulties  in  road  construction, 

■  ituminous  macadam  work,  is  the 

of  the  stone.     The  accompany- 

I  shows  a  furnace  which  seems 

V  adapted  for  drying  stone  for 

)ther  on  the  job  or  at  the  rail- 


Kontg 

howing    Arrangement    of     Portable 
Furnace. 

siding.  The  essential  features  of 
ice  are  the  combination  of  a  casing, 
led  planes  forming  a  hopper,  a  dis- 
pening,  and  a  fire  chamber.  The 
)lanes  are  composed  of  overlapping 

spaced  as  to  form  slots  for  the 
'f  the  products  of  combustion, 
•nace  is  arranged  to  burn  cord  wood, 
be  used  either  as  a  batch  or  con- 
lr)-er.  The  discharge  door  is  high 
3  that  it  can  discharge  directly  into 
arrow  without  requiring  rehandling 
rial.  The  device  is  so  constructed 
letaching  the  ends  by  means  of  the 
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South  Caidliii.a 

Charleston    . 

Greenville   .. 

Columbia    ... 
Georgia — 

Dublin    

Rome    

Florida — 

LJaiiiesvill,.    , . 

Jaeksonville     _..,„.. 

East   South   Central   Division: 
Kentucky 


n 


S.0"0 

t;,joo 


2li,000 
354 


Le.Ninston 

Ixiuisville 

Tennessee — 

Knoxville 


5,000 
S4.190 


',i:.'- 


West   South   Central    Division: 

Arkansas — 

Fort   .Smith    lo« 

Jonesboro    24.000 

Oklab(»ma — 

BarlKsville    25,740 

I'urant     5.li00 

Miiskogee    12.0uO 

tiklahoma    City 10,645 

Texas— 

fallas    ii!,i;5l 

Temple    40.00U 

Mountain    Division: 

Montana — 

Butte    10  221 

Utah- 
Salt    Lake  City 

Pacific   Division: 

Washington — 

Bellingham    

Seattle     

Spokane    

Oregon: 

Portland    .".2.649"" 

Salem    Il,'s64"' 


Sand 

CeVnent 

Pitch 

Cement 
Urout 

Sand 


Pitch 
Cement 

.\sphalt 


IH 


1.44* 

2.49 

2.19 

2.10 
2.0S 

1.30» 
1.3$ 


2.40 
1.92* 


2.50* 


.25 


Sand 

3 

.81% 

Sand 

2 

1.73* 

Oroul 

IV* 

1.85 

•  irout-' 

2.33 

.Asphalt 

Ha 

1.90« 

Grout 

1 

2.03* 

.33 


.30 
.30 
.35 


0.423 

140, 

■.".4 

123, 

■00 

.\sphalt 


Cement 
Groul'^ 
Grout 

Ceme:it 
Cement 


Ha 


H4 
1 

1% 
IW 


4.9S 
3.S5* 


2  95* 
2'.60» 
2.95 


10 
11 


10 
11 


llVi 


12 

nvi 

11 

10^4 
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lOH 


1-4-6 
1-3-6 


l-3-5'» 
1-3-6 


1-3-5 
1-3-7 


1-3-5 


6" 
3 


1-3-6 
1-3-6 
1-3-5 
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6 

1-3-5 

H 

6 

1-3H-T 

.40 
.30 

9  3-5 
10 

6 

-4 

3 

1-3-6 
1-4-7 
1-3-6 

.30 

11 

6 

1-3-5 

•noes  not  include  cost  of  giading.     tLald  by  city  forces. 

'.Also  retains  5  per  cent  of  contract  price  for  five  vears  and  Invests  it  at  same  late  of  interest 
in  city  funds.  -$2.2l  for  10,575  sti.  yds.  are  $2.32  for  3,270  sq.  yds.  »5  per  cent  of  cost  held  back 
for  1  year.  'Bank  gravel,  «Lald  bv  Trolley  Co.  on  macadam  base.  "Does  not  include  base;  re- 
pairing. •Used  pitch,  also  sand  and  cement  grout.  •!  to  5  years.  "Also  3,000  sq.  yds.  at  $1.35. 
I^S-in.  broken  stono  base.  2-in.  sand.  4-in.  brick.  "Laid  on  sand,  10  In.  of  gravel;  no  filler  used. 
'-S  els.  per  sq.  yd.  retained  for  5  voars.  "lOV-  and  IHi  In.,  concrete  base  being  either  5-in.  or 
6-in.  "1-3  stone  to  suit.  '^Laid  on  8  In.  of  sand.  "Cement,  also  pitch.  "0,  10  and  ll-ln.,  depending 
on  4-m.,  5-in.  or  6-in.  base.  i»Laia  on  rolled  stone  base.  >"G.426  sq.  yds.  for  Borough  at  $2.25  and 
1,511  sq.  yds.  for  street  railway  at  $2.55;  latter  pavement  laid  on  12-ln.  base.  ="28  cts.  to  63  cts 
-'Sand;  cement  grout  at  each  gutter.  -9-in.,  10  cts.  per  sq.  yd.  ==Ba3e  consists  of  5-in.  slag  and 
3-in.  gravel.  ='6-in.  crushed  stone  base.  —1-12  of  sand  and  gravel.  ="19  cts.  to  35  cts.  ^On 
crushed  stone  base.  ^Laid  on  «-in.  gravel.  =»S-in.  gravel  base.  ''6-ln.  gravel  base.  "Laid  on 
gravel  base.  ^Laid  on  broken  stone;  in  addition  23.113  sq.  vds.  cost  $1.43  and  3.348  sq.  yds.  laid 
on  concrete. base  cost  $2.  '=iCusion  sand  taken  from  street.  "Stone  base.  »In  addition  4,160  sq. 
yds.  of  alley  pavement,  sand  filler,  at  $1.48.  ="1-6  bank  run  gravel.  "11,294  cu.  yds.  grading  In- 
cluded in  price  per  sq.  yd.  ''Keep  In  repairs  for  two  years.  ="15,450  cu.  yds.  grading  Included  In 
price  per  sq.  yd.  ""e-in.  loose  macadam.  «'Asphalt.  also  cement.  «=10-ln.  and  12-in..  concrete  base 
4-in.  or  6-in.  ".-Vlso  1,530  sq.  yds.  with  asphalt  filler  at  $1.74.  "To  be  laid  In  1912.  ''Double 
course  on  same.  "Includes  23.542  sq.  yds.  at  $1.68.  '"..Mso  73,261  sq.  yds.  of  repairing  at  $2.58  and 
147,642  sq.  yds.  resurfacing  at  $1.91.  "Tar  or  grout.  "1  cu.  ft.  cement  to  .7  cu.  ft.  concrete  In 
place.  '•"Brick  gutters.  ^•'On  concrete  base.  $1.87  on  sand  base.  "^Includes  1,364  sq.  yds.  at  $1.83. 
"Sand  and  asphalt.  "5-in.  and  6-in.  "Sand  and  pitch.  "5-ln.  broken  stone  base.  "Also  1.800  sq. 
yds.  resurfacing  at  $1.50.  "On  macadam  base.  ""Brick — two  courses.  '"30  cts.  to  $1.  "Macadam 
base  or  double  course  brick;  intersections  well  filled  with  crusher  dust  or  screenings.  "^..Xlso  32.000 
sq.  yds.  at  $1.30  on  old  concrete  base.  "Macadam  base.  "Miles.  '''4-in.  cinder  base;  course  of  brick 
laid  flat,  I"^  in.  cushion  of  fine  cinders  and  course  of  brick  on  edge.  ''«27,645  sq.  yds.  with  asphalt 
tiller  at  $1.69.  17.123  sq.  yds.  with  sand  filler  at  $1.49.  »'.Mso  asphalt  filler.  "Includes  S-ln.  slone. 
2-in.  gravel  and  Hi -in.  sand.  ""Natural  sand  base.  '"1-3-5  slag.  ''Sand  base.  "Along  street  railway 
tracks.  "^Broken  stone  base.  "Three  courses  of  brick  with  asphalt  filler  every  25  ft.  for  expansion; 
also  ?4-in.  a.sphalt  filler  alonir  each  curb.  ^Some  asphalt  filler.  ""I'/i-ln.  to  2-In.  "9  3-5  to  12.1-ln., 
6-in.    "•'•In  street  railway  tracks. 


base  4  to  6- 


TABLE  SHOWING  AMOUNT,  AVER.^VGE  PP.ICE    AND    SOME   DETAILS    OF   ASPHALT    PAVE- 

ME.NT  LAID  IN  1911   IN  72  CITIES. 


Portland    cement 
concrete    base. 


New  England   Division: 

Boston.    Mass 2.361 

Providence,    R.    1 81o 

Hartford,     Conn 11,250 

Middle  Atlantic  Division: 

New  York — 

Buffalo    49,494 

Mt.    Vernon 19,400 

Ro<-h(Ster    157,013 

Schenectady     59.451 

S\'racuse    13.S55 

Utica 10.321 

New  Jersey — 

Camden    23.095 

.lersev    City 10,935 

Newark     1.840 

Trenton    22,686 

Pennsylvania — 

Erie     ^^■•■" 

Harrisburg    167,000 

Pittsburg     30,588 

Scranton    52.041 

Wilkesbarre     32.322 

York    'MO 

East  North  Central  Division: 

Ohio- 
Cleveland    fl^soo 

Columbus    ^?'1?2 

Coshocton     a,aJ  I 

I^avton     

Hamilton     '"•''iS 

Lorain     '^•IS? 

Springfield    10,600 
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2.'29" 

1 
1 

1 

1 

2 
2 

2 

3.31 

2.22 
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2.20* 

2.10 

l.SO 

1 

1 

1% 
2 

1.70 
1.90 
2.21 
1.59' 

i'/4 
1 

1 
1 
1 
1 

2 
0 
2 

1.33 

1.49 

2.15* 

l.SO 

2.10 

1.74 

1 

1 

1 
1 
1 
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2 
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2'^ 

2 

1.46 

1.76* 

2.33: 

1.93 

1.90 

1.75' 

1.6S 
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.0  cj  k: 


$0.50 


.75 


10 


10 


.40 


1(1 


10 


.40 


1-3-7 
1-3-6 
1-3-6 


1-10 

1-2-5 

1-3-6 

1-3-6 

1-3-6 

1-3-7 

1-3-5 
1-3-5 
1-3-6 
1-3-6 


1-3-8 

1-3 

1-3-6 

1-3-7 

1-2-5 

1-3-6 


1-3-6 
1-3-7 
1-4-7 
1-3-6 
1-3-7 
1-3-6 
1-3-e 
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Indiana — 

Evansville     . . 

Fort    Wayne. 

Indianapolis 

Kokomo   

Loganspoi-t     . 

Mishawaka  . 
Illinois — 

Joliet     

Peoria    

Michigan — 

Detroit 


.-,00 
424 
^41 
400 
400 
244 


15,000« 


17,02i;'' 

Saginaw     42.i;6;i 

Wisconsin — 

Oshkosli     S,523 

Superior     36,000 

West  North  Central   Division: 
lo\\'a — 

Davenport     33 


Fort    Dodge 13, 

W^aterloo    6G, 

Jlissouri — 

Kansas    City 124, 

St.     Louis 67, 

Nebraska — 

Lincoln     33, 

Omaha     •. . .   7S 

Kansas — 
Kansas    Cit.v. 
Kansas    City. 


MS 
000 
000 

000 
303 


303 
062 


IV" 

2 

1% 

1.95% 

1.7S« 

2.4S 

2. SO 

1.90 

1.71» 

5 
5 
5 
5 
5 

".45 
■■.■35 

5 
6 
6 
6 

5 
5 

1-3-6 

1-3-G 

1-S 

1-2-4 

1-3-7 

1-7 

IV" 

1% 

2 

IV" 

1.30 
l.GO 

r 

5. 

il3-6 

21.4 
1% 

2.82 
1.70« 

5 

' '  .'39 

6 
6 

1-3-6 
l-2%-5 

2 

1% 

2.09 
l.SO* 

5 
5 

".46 

6 

i-3-5 

114 

IVi 
IVa" 

l.S9';4* 

1.99 
1.95 

5 

5 
5 

.40 
■  ■  .'35 

6 
5 
511 

1-3-G 
1-3-5 
1-3-G 

m 

1W° 

1.S2 
1.70» 

5 
5 

".36" 

5'- 
5 

•     1-3-6 
1-4-7 

m 

H4 

2.10 

1 

.40 

7, 

1-3-5 

1% 

1% 

l.flfl 
l.SS 
2.00* 

5 
5 
10 

".'45 

4'* 
41. 

615 

1-3-1; 
1-3-6 
1-3-6 

11/2 
1% 

1.70« 
1.74« 
2.00 

0 

5 

.55 
.51 

fi 
6 

4% 

1-3-7 

l-3%-7 

1-4-G 

1'/- 
11*. 

2.10 
l.S5» 
l.SS* 
1.7S* 

5 

5 
5 

".'52 

.57 
.57 

6 
6 

G 
5 

1-3-6 
1-3-7 
1-3-5 
1-3-5 

2 

2.5S 

5 

6 

17 

1'/= 
1% 

'iV2 

1.95* 
1.9S* 
2.05* 
1.75* 

5_ 
5 

.30 
.35 
.35 
.30 

5 
5 
5 
5 

1-3-G 
1-3-5 
1-3-0 

l-2%-5 

1% 

1V4 

1.7S* 
2.30* 

5 
5 

.40 
.SO 

4 
G 

1-3-7 

l-3%-7 

2 

2 

2 

2 

2.05y2* 

2.30* 

l.CO* 

1.75* 

2.00* 

■5 

.40 

.'50 

".76 

G 
6 
4 

4 

1-3-6 
1-2^-7-' 
1-4-7 
1-3-6 
1-4-7 

2 

1.76* 
l.SO* 

'5 

.55 
.40 

5 

1-3-6 
1-3-6 

9 

1.62 
. 131,4  == 

4 
5 

Wichita    51,544 

South  Atlantic  Division: 

Washinglon,    D.    C 17,745 

Baltimore,    Md 32,4S5 

Greenville,  S.   C 52,3»S 

East  South  Central   Division; 
Kentucky — 

Lexington     41,000 

Louisville    86,020 

Knoxville,     Tenn 1.;.025 

Knox\'ilIe,     Tenn 26,795 

West  South  Central  Division: 

New    Orleans,    La 4S,S07 

Oklahoma — 

Muskogee    150.000 

Oklahoma     City 276,231'" 

Oklahoma     City 23. 702" 

Tulsa    

Mountain    Division; 

Boise,    Idaho 32.626 

Salt  Lake  City,  Utah 68,300 

Pacific   Division: 
Washington — 

Bellingham     19,665 

Hoquiam    5,600 

Seattle    223,642 

Spokane     185.555 

AN'alla   Walla 

Oregon — 

Medford     116,075 

Portland     536,090-" 

California — 

Pomona    18.900 

Santa    Barbara 234.076=' 

San    Diego 

San   Jose 2S.295  ..  2  1.80  ..  6  1-3-6 

♦Does  not  include  grading. 

'Old  base.  -Also  had  24.702  sq.  yds.  asphalt  repaving  at  $2.75  and  34,702  sq.  yds.  of  asphalt 
surfacing  at  $2.28.  "Thickness  of  cushion.  -"Texaco.  =8  cts.  per  sq.  yd.  retained  for  5  years.  'On 
old  base.  "Also  includes  cost  of  combined  curb  and  gutter.  ^Resurfacing:.  "Also  did  46,498  si| 
yds.  of  repaving  at  $2.35  and  186,016  sq.  vds.  resurfacing  at  $1.30.  '"Ji^  in.  and  2  in.  i'5  in  an.l 
6  in.  i=For  residence  streets.  i"30  cts.  to  $1.  "4  in.  to  G  in.  "=Some  5  in.  I'Naphtha  coat. 
1(20  per  cent  more  mortar  than  voids  in  aggregate — mortar  1  part  cement  'to  3  parts  sand. 
"Cuban  or  Trinidad  asphalt.  '"Oklahoma  rock  asphalt.  ="1-21,4-7  used;  1-3-6  specified.  -"lyi'i 
prices.  ==Some  of  pavement  is  laid  with  4-in.  base.  1-in.  binder  and  1%-in  wearing  sii.'Imi>- 
»$1.62   to   $1.80.    2'Sq.   ft.    ==Per  sq.    ft.    =»Rock  asphalt. 


holding    rods,    two    or    more    dryers-    v 
placed  side  by  side,  enlarging  the  cap.i"^  "■ 
to   the   length   of   a   railroad  car. 
could   then  be  shoveled  directly  froi> 
into  the  dryer,  and  then   reloaded  1: 
The    walls    of    the    dryer    are   const  r 
plates  and  2-in.  angles,  asbestos  or  ^ 
used  in  the  space   between  the  plat, 
vent  the  loss  of  heat.    If  sand  is  us^ . 
purpose,  in  moving  the   furnace  tin 
would    clear    itself    from    the   bott'  : 
sidewalls,  thus  lightening  the  dryer 
for   this   dryer  has  been  granted  t' 
Craven,  Jr.,  32  Ridley  Ave.,  Ridley  Pai  f,,. 

Arpa  of  Marsh  Land  Requiring  Zam- 
— Figures  recently  made  public  in  h^H  "- 
the  National  Drainage  Congress  give  fe  » 
of  marsh  land  in  the  United  States  as  Hoj 

New    England    States 

New   Tork    

New  Jersey   

Pennsylvania    

Maryland    

Delaware    

v\'  est    Virginia    , 

Virginia 

Nortli    Carolina    

South    Carolina   

Georgia    

Florida     , 

Alabama    , .  ;. 

Mississippi    

Louisiana     

Texas    

Oklahoma     

Arkansas     

Tennessee     

Kentucky    

Ohio    

Indiana    

Illinois    . 

Missouri    

Kansas     

Nebraska    

Iowa    

North    Dakota    

South    Dakota    : 

Minnesota     ' ;ii 

Wisconsin     151 

Michigan     i<i 

Total     67; 


The  Mining  Scientific  Press  dfr: 
the  drilling  of  holes  for  the  foundati(  '1 
ot  a  Cornish  pump  which  was  done  at  I 
isman,  Karangahake,  New  Zealand,  tii 
3%-in.  piston  drill  weighing  300  lbs.,  3^ 
with  ordinary  drill  steel  400  5%-in.  ri- 
per minute  -with  air  at  80-lb.  pressure,  f! 
bolts  were  6  in.  diam.  Hexagonal  dr  s 
2  in.  diam.  was  used.  The  starting  '  ■ 
6%  in.  diameter.  The  finishing  drill  w  b 
diam.,  7  ft.  long,  and  weighed  8-4  lb;  . 
drilling  was  done  at  the  rate  of  1  ft.  p'(hc:iir 
in  hard  andesite. 


Pavement  to  be 
—Laid  in  1912—, 
Total 
Miles.     Cost.     Miles.       Cost. 


.93 


1% 


5.241 


15,220       1% 


TABLE    SHOWING    MILEAGE    OP    PAVEMENT    LAID    IN    1911     IX    A 

NUMBER    OF    CITIES    AND    MILEAGE    OF   P.WEMENT 

PROPOSED    FOR    1912. 

Pavement 
^Laid  in  1911-, 
Total 
City    Engineer. 
Wew  England   Division: 
Maine — 

Portland     Bion  Bradbury.  .Tr 

Saco     

New    Hampshire — 

Laconia    Chas.  A.   French.. 

Vermont — 

Barre    Geo.    A.    Reed 

Bellows    Falls .J.  H.  Lawrence... 

St.    Albans D.   F.  McCarthy 1.6 

St.     Johnsbury 4 

Massachusetts — 

Boston*    L.   K.  Rourke 

Cambridge*    L.   M.   Hastings 

Easthampton W.  C.  Tannatt,  Jr 

Everett    Christopher   Harrison.     .54 

Holyoke    T.  J.   McCarthy 1.9 

Hyde  Park C.  G.  Warris 1 

Greenfield    2 

Lawrence    A.    D.    Marble 6 

Lowell    Stephen    Kearney 2.7 

Lvnn    Geo.   T.  Leiand 

New  Bedford Wm.  T.  Williams 7% 

Newburyport     J.  H.   Johnston 1 

Pittsfield    A.    B.   Farnham 5 

Southbridge    John  A.  Whittaker 

Springfield*    Chas.  M.   Slocum 

Westfield   John  L.  Hyde 1 

Woburn    Wm.  B.  Jones 1.7 

Worcester     F.   A.   McClure 7 


.45         10,078 


2,300 


24,728 

33.200 

5,000 

161,060 

49,331 

166,407 

6,000 

7,347 

36.400 

',4 


Vi 


37,796 


Rhode  Island — 

East    Providence. .  F.  V. 

Providence    O.  F. 

■Connecticut — 

Ansonia   V.  B.  Clarke. . . 

Bridgeport*    

Bristol    C.  W.  Buell. . . 

Derby     V.  B.  Clarke. . 


Waterman 3.4 

Clapp 4.1 


153,620     

32.839       3.9 


3,000 


$  50,000 


15,000 


4,000 


2,000. 


2.5         100,000 
'7%'       i66,'467 


24,500 
260,534 

4,000 

"  '7'.566 
6.500 


Cairns. . 

Mitchell. 


City   Engineer. 

Hartford    R.  N.  Clark 

New   London*   Geo.  K.  Crandall 

Norwalk*     C.  N.  Wood 

^^'aterburv*    R.  A 

AVillimantic*    R.  B, 

Middle  Atlantic   Division: 
New   Tork^ 

Amsterdam     F.E.Crane 3: 

Auburn     E.  C.  Aldrich. 1 

Binghamton     J.  A.  Giles 9 

Buffalo     G.   H.    Norton 9.5 

Cortland    D.  B.  Coleman ?i 

Elmira    T.    A.    Brown 1; 

Fulton     G.  C    Hill 

Herkimer    Albert     Wilber 2% 

Hornell     A.  F.   Bannon,  Jr 1 

Hudson     M, 

Jamestown     C. 

Johnstown    W 

Kingston*     J 

Little    Falls O. 

Mount    Vernon*...  C. 
Niagara     Falls F. 


Pavement 
-Laid  in  1911-^ 
Total 
Miles. 


Paveme  t 
—Laid  i  ' 


25,000 


Mil"s. 
.5 


19,074 
54.486 
45,768 
475,762 
14,000 
G,7S6 


J.   O'Hara % 

G.   Jones 2 

E.   Natanson 1.3 

T.    Hallman 

J.   Dempster % 

M.   Hick 

S.  Parkhurst.  Jr. ..   2% 

No.    Tonawanda. .  .  A.    P.    Sn-iith 14 

Norwich     C.   E.  Harris Ihi 

Oneida*    Tibbits  Maher  Co 

Oneonta*   O.    A.    Miller 

Plattsburgh    H.   J.   Langlois 1.8 

Port    Jerviss Irving   Righter 6 

Rochester    E.   A.   Fisher 18.8 

Schenectady     W.    T.    Wooley 3.9 

Syracuse    H.   C.   Allen 1.83 

Utica     Geo.  W.  Hackett 3 

Watertown     E.   W.   Sayles 

WatervBet    P.   J.   Lamb 28 

White    Plains* ....  J.  T.  Lavery 

New  Jersey — 

Asbury  Park R.  L.  Savage 

Camden*  : 

Elizabeth*     W.  H.  Luster 1.42 

Harrison*    H.  P.  Kreiner 

Jersey    City C.  A.  Van  Keuren 7 


2,159 

33.000 

100.000 

33,476 

'26,066 

iiY.sbi 

9,300 
50,000 


19.706 

24,500 

1,121,950 

194,377 

97,495 

130,000 

7,500 


54,000 


196,900 


1% 
1 

'i" 

.18 
3^4 
1 

"h 

1 
3 

■■% 
5 
3 


5 
3.5 

IV, 
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jf^l 


•  ney* 


M 
unswick. . .  F. 


City   Kngineer. 

H.  P.  Kreiner 

R.    Sherrerd . . 
C.    Schneider. . 

R.    Wise 

J.  Gavett . . 


Pavement 
-Laid  in  1911-^ 
Total 
Miles.     Cost. 


.C 

Id    A- 

..  John  S.    Sliper. 

„      '■    H.  F.  Harris... 

Id" A.  W.  Vars 

New  York.. Carl    Griesbach 
,  irange Mead  &  Taylor 

■'"'^r H. 

,laie     R. 

C 


.15.7 
■  1>4 
.    1.7 

.  5.;i 


4.6 
4 


,n 


.B. 

E. 

K. 

.A. 

B. 

J. 


lie   liay    Vosler. 


O.   Carson 2.4 

J.   Gillis *i 

A.   Bingham 2^ 

G.   Ladomus (J.t; 

J.  O'Brien 

,T.    Tiams 

L.   Bouton 56 

E.  Brisss 2 

McSnow 1\ 


iirg*   . . . 

n    

ead   

:]e  "..'..  ■ 
j.ihela  . 
Brighton, 
astle 

rg     

\vu*  .  . . . 
tawney 


lie 


.  M 
.B. 
A. 
.H. 
.B. 
.J. 
iH. 
.C. 
.G. 
.N. 
.P.. 


.E. 
.R. 

.D. 


B. 
E. 
H. 

W. 

F 

A. 

T. 
H. 


.12 


.19 


Cowden 

Toiingman. . 
Trautiuan. . 

^lontz 

Miller.  Jr. . . 

Morrow 

Barker. .... 

Milholland 1 

F.  Boess 1.6 

S     Sprague 10.4 

E.    Shaner 

.R.  S.  Van  Rensselaer.     % 

.U.  G.    Dewall M 

N.  F.  Walker % 

n    Wm.    A.    Schunk 3.7 

.in*   S.    E.   May 

joah    J.  W.    Geary 

Uethlehem.R.   E.  Neumeyer % 

M.    Watt 3/5 

A.  Fentmyer 

F.  Wheelock % 

...     .1 
...  4.6 

«t>urg    Frease  &  Sperling 1 

Geo.    A.    Warner 5/6 


srton    D.  C.  Morrow. 

■arre  B.  H.  Finch... 


t  jrth  Central    Division: 


■ilia 
■on 


'!ge 


the 

He    . 
lid    . 


It  . 
ion 


~e    

.;verpool. . 


ter* 


.  L.   A.   Amsden 2 

.  H.  W.  Alcorn 4  5 

P.  L.   Niederheiser 27 

.  K.  M.  Cosgrove 

.P.    H.    Weber 7 

.H.    M.    Redd U 

.O.   W.    Stiles 3 

.Robert    Hoffmann 26.6 

.Henry    Maetzel 17 

.  T.    F.    Lineinger 

.A.    M.    Fisher 3ti 

.G.   C.    Cummins 

.  Geo.   S.   Irwin % 

.J.    C.    Kelly 2% 

Chas.    Latshaw IH 

.Wm.    F.    Schepflin 

.A.   O.   Theobald 13/5 

.F     E.    Weaver 3.3S 

.J.    N.    Wolfe 

.G.    A.    Crayton 1 

■  C.   M.   Osborn 

.H.   M.    Tost 1 

R.   S    Blinn H 

.F.    M.    Brewer 

.  J.    A.    Stewart 2 


■  eld 


\  rren  . . 
^  oster  . 
i  lesville 

r  na — 
^•-Tson 


M.    .1.    Bahin 

C.    J.    Peters 

■  Bert   C.    Smith 

Thomas  P.   Brown.. 

■  J.    R.    Tanner 


i;ton    

:dsville    . . 

■  .irt.  Ind 

1 insviUe*    

1  "t    Wayne 

I  .nkfort    

I  -y    

'  mmond*     

1  ianapolis  

komo*     

1  Porte 

liton    

aansport*     

higan    City. . . 

--hawaka*     .... 

meie     

■  wcastle  

hmond    

:  mour    

'rre   Haute 

ishlngton*     ... 

'is — 

;on    

wmington    

iro    

icago  Heights. 

nville     

catur*    

1  wardsville   

ceport    

unite    City 

irrisburg'     . . . . 
•  cksonville*     ... 

iliet    

Grange 

Salle* 

icomb*     

ittoon    

I  >nmouth    

I .    Carmel 


G.    P.    Lanphear 1.5 

.1.   W.    llalott V2 

V.    S.    Hanna 1% 

H.   C.  McCluer 

A.    M.    Smith 

A.    Pfafflin 

F.    M.    Randall .'..7 

H.    M.    Hockman 1.4 

C.    A.    Williston 25.5 

J.   Lyons. 


2.1 


H.  W.   Klausmann . 


S.7 


E.  C.  Shoer^raft % 

D.  A.   MacWhirter '4 

H.    H.    Thompson 

H.    M.    Miles 

J.   W.   Haverly 

B.    F.    Deardorff 2.3 

A.   W.    Wright 2 

Fred   R.    Charles 

E.  B.    Douglass 1/10 

R.  M.  Burus 01 

H.   F.    ONeall 


J.     Schwaab 2.5 

Elmer    Folsom 2.2    . 

George    Dewev 3.7 

.1.    E.    Grimes 1 

W.    H.    Martin 1% 

R.    McCalman 

C.    A.    Sheppard 

Charles    Hefmer 1  3/'5 

Edmund    Hall 

C.  C.  Xewson 

E.    M.    Henderson 

H.    A.    Stevens Ihi 

Edwin    Hancock 1 

E.     Byrne 

Cephas    Holmes 

Claude     James 1 

Ft.    M.    Ferguson 

G.  W.    Courier 1% 


S65.113 
75.000 
22,500 
50,000 


Pavrmt^nt  to  be 
—Laid  m  ISi:^ 
Total 
Cost. 


I^vem 
-Laid  in 


Mill 

20 


43.000 

42,591 
IS. 000 
i;i,600 


62.912 

9,000 

24,000 

241,4:i4 

'3,45s 
24,850 
5S,730 
59,500 


13,336 

'12.813 
11,000 
10,780 
2,500 
35,200 
62,046 

505,658 

'iiiooo 

8,000 

21,5S1 

134,499 

'i3i457 
10.000 
29,000 


2,209 

175,599 

30,412 

29.000 


91,952 

28.905 

7,535 

247.632 
8,500 
140,000 
849,879 
709.106 

'is^oss 

310,000 
30,000 
32.000 
40,000 

'iifiiio 

136.725 

'281264 

55,000 

20,818 

3,000 

'65,'666 
17.SS3 
97.700 


40,000 
22,000 

46,958 
13,515 
30,000 


l.ilOO.OO'l 
.■iii.OOO 
9,'..60>' 
lO.iHiO 


'i    " 

30.1 

25 

1 


'i% 


1 

% 

3% 


1% 


'A 


335,199 
'331290 


62,780 
64,461 


4,400 


12 


1.2 

2V. 

1 

1 


.8 


63.739 
87.915 

179.011  13 

49,641  9 

30,200  2ii 

::::;::  '2% 


24,700 

'■isiooo 
10.000 

19,200 

8.250 

28,000 

'  60!  666 


ly* 
2 

'2'ii' 
1.5 


110.000 

lO.SOO 
7o.oO0i 


30,000 
100,1100 

25,00.1 
120,717 


T 

1 

S.OOO 
30.000 
60,000 

.6 

37.2S! 

1/5 

12,000 

2 '4 

46,000 

1 
1.4 

'diiooo 

"^a' 

'ii',660 

4     " 

i49.'65< 

2     " 
5 

's6!666 
75.000 

1 
.4 
3 

'isiooo 

34,000 

130,000 


325.000 

'46!666 

1.216.897 

2,000.000 

20,000 


80,2S5       2% 


24,936 

34,535 

286,143 


150,000 


65.000 

8,000 

50.000 

150.000 

20.000 


29,875 
30,000 

'65;666 
i26.'66o 
' 40,666 

40.000 
50,000 


20.000 

24,000 

92,000 

2ss!66n 

40,000 


446.9.50 

'75;666 


35.000 

65,95i 

4,000 

17,000 


98,003 

iisiooo 

237,928 
75.000 

'7.3;66fl 
39,468 

120.000 
35,000 

'ss^ooo 

12,000 
20.000 

'  7r.;666 
45,000 
so.ooo 


City   Engineer 

Oak    I'ark W.  F.   Sargent 

Oinov     T.  .\.   Hardman 

Ditawa     George  L.  Farnsworlh 

Paua*    A.    C.    StiUifield 

Pekin    John  R.  Seibert 

Peoria    Leonard  D.  Jeffries. . . 

Pontiac    

Rockford    Edwin    .Main 

Rock    l-sland* Wallace    Trelchler 

Springfield    Wade    D,    Seeley 

Spring   Valley* 

Strcator     Fred    H.    Renz 

Wa\ikegan    .M.  J.  Douthilt 

Michigan — 

Alpena    los.    W.    McNeil 

-\nn    .\rlior* E.   W.  Groves 

Batile   Creek E.   V.    Hunt 

Benton    Harbor. .  .Chas.    K.    Wlghtman.. 

Cheboygan    W.  R.  .Middlelown 

Coldwater     Gardner    Legg 


Miles. 

2.29 


1%. 
3.77 


i>nt  Pavem 

1911^  ^Lald 
Total 


.J. 
.H. 


McCormlck 

MacKilUcan. . . . 
Terry 


Herran 

Naberhuls. . 

Johnston. .. 

Beck 

J.    Fisher... 

U'hitmore. . 

E.   Eymer 

J.  Cleary 


Detroit 
Escanaba    . . . 

Flint    

ilrand   Rapids 

Hillsdale    C.   L. 

Holland    H.  A 

Kal.imazoo    H.   A 

Muskegon*    H.  X 

Pontiac    Wm. 

Port   Huron E.   R 

Saginaw    H 

St.    Joseph W 

Wisconsin — 

-Vntlgo    Alex.     Deleglise 

Fond  du  Lac J.   S.   McCullough., 

Manitowoc*    

Menasha    A.    E.    McMahon... 

Merrill    Peter  Odegard 

Marinette    A.    L.    Hillis 

Oshkosh*     Geo.    H.    Randall... 

Rhinelander  

Sheboygan    C.   U.  Holey 

Superior    E.   B.    Banks 

Waukesha    Morgan   R.    Butler. 

Wausau    B.  C.  Gowen 


1 
1.23 


6/10 
1.12 


15 
44         1 


1>4 

Vi 

3.08 

% 
1/10 


.28 


3.8 
2.46 


.38 


West  Nsrth   Central  Division: 
-Minnesota — 

Bemidji    W.    M.    Everts 

Crookston    K.  J.   Bover 

Mankato    H.    F.    Blomquist 1.6 

Minneapolis    Andrew    Rinkcr 24.5 

Owatonna   Harvey  S.  Dartt 


64 


B.   Walling. 


Winters 2^2 

Steiner ~ 

Wilson 2 


Winona    H. 

Iowa — 

Burlington    H.    G.    Vollnier 5 

Cedar    Rapids T.  F.  McCauley 3.01 

Charles    Citv W.    S.    Beattie 

Council  Bluffs E.    F.    Stimson 1.31 

Creston    Theo.  S.  De  Lay 

Davenport     .V.   M.   Compton 3.49 

Dubuque    C.  H.  Baumgartner 

Fort    Dodge C.  H.   Reynolds 1 

Fort    Madison M.   E.   Bannon.    

Keokuk    I     F. 

Marshalltown    W.    H. 

Mason    City F.    P. 

Oelwein    

Oskaloosa   E.    F.    Bridyer 

Ottuwa     lohn  F.  Brady Vt 

Sioux    City K.   C.  GajTior 4 

Waterloo   C.    T.    Wilson 3.8 

Missouri — 

Brooktield    Lee     Fletclrer 

Carthage     P     B.    Newton 

Columbia     1.    Russell  Ellis 2 

Fulton     p.    D.    Thurmond >*; 

Jefferson     City Phil   C    Harding 2 

Kansas    City Louis  R.  Ash 15.4 

Kirksville    S.    M.    Folev i« 

Lexington   I.  A.   Wilson .". 

Moberly    Swan    McDonald 

Nevada    James  M.   Clack 

Poplar    Bluff K.    C.    Thomas 

St.  Charles Carr    Edwards Vi 

St.     I.ouis las.    C.    Travilla 25.34 

Sedalia ..F.    T.    Learning 1 

Webb  City A    J.  McKenzie 2.06 

North  Dakota — 

Grand    Forks H.    G. 

I>ead    L.    D. 

Mitchell   S.    H. 

Grand    Island K.   W. 

Nebraska — 

Fremont    Ira    L. 

Kearney     E.   H. 

Lincoln    \dna 

Norfolk 
Omaha 


Lykken . 
Lea. . . . . 
Smith... 
Klbbey. 


Hamcn 

Morey 

Dobson 4.43 

.H.   H.  Tracy 

George   W.    Craig 


South   Omaha Geo.  W.  Roberts 5.8 

Kansas — 

Atchison S.    K.    McCrary 1.1 

Coffeyville    Clvde  A.  King lU 

Emporia     Matthew    Brown 2 

Fort    Scott C.    R.   Fisher 3.4 

Hutchinson    G.    L. 

Independence     .....\.    T). 

Kansas    City Wm. 

Leavenworth  .M .   D. 

JIanhattan    O.   E. 

Newlon     H.    E 

Ottawa 
Pitlsburi 


McLane. 

Stivers 2 

Barclay 9.S3 

PavUn 1% 

Noble 2V4 

Devlin 

Claude  S.  Pugh 3.23 

L.  E.  Curfman 64 

Salina   P.  G.   Wakenhut 1>4 

Topeka   A.   R.   Young 6 

Wellington    John   H.    Wolfe 3.2 

Wichita    Bert    C.    Wells 18.44 

South  Atlantic  Division: 

Marvland — 

Baltimore*    II.    K.   .McCay 

Frederick     Crutn   •^;-   Davidson 4 

Hagerstown   E.   E.   Pifer 5 


Cost 
87,324 
10,200 
40,000 

'lisifso 

124.244 
12.500 
33.583 

iiiiMO 

'26!666 
14.500 

16,900 

'23,037 

10.300 

8,000 

i;.4e4 

,410,630 

1.760 

13.026 

236.925 
21,000 
55,000 
27.000 

' i2!666 

9,500 

113.777 

21.500 

16,000 
38,045 

'  9^326 

4, ,500 

12.845 

38.000 

16.120 

141.305 

99.784 

3.557 

28.106 


Miles. 


eni  to  be 

in  1912-^ 

Total 

Cost. 


.12.58 


2V4 
10(?) 
6 
1 
3(?) 


1 

1V4 


141.942 

i54!25S 
45.155 
18,000 

40I666 
17,000 
80,000 


6,200 
120,000 
157,000 

.50.000 

'  671383 
22,000 


457,000 
15,200 


9,000 


4,S81 

10,988 

236;444 

545!387 
240,659 


79.30S 

120,666 
25,000 

1261666 

150,O0C 

'3S,'666 

57,000- 


13,000 

..(?)  100.00* 

40,000 

4        "liooo 

35         ll,00u 

1,410.630 

31.000 


20,000 
33,000 
98.000 


3  15,000 

2  60,000 


2.50 


17,843 

39.964  . 

74,752  . 

524,993  1 

16,559 

18.835  . 

104.931  . 


0.4 


1.980 

1.202.876 

34.000 

42.509 

105,574 


4.5 


3% 
?^ 
(?) 

7.5 
3V4 


20 
1'.4 
1% 

'2!!' 
1^ 

2I    " 
2% 


(■!) 
1 


1/5 
4 

2% 

12.6 

6.3 


40,071  8/10 
36.102  2»i 
74,000  2\i 
70.098  3 
80,000(7)  (?) 
89,000 


293,036 
30,000 

115,000 
84.050 

74,440 
17,374 
52.000 

145,000 
70,000 

849,829 


17.431 
12,495 


IVi 
10 


4.000 
15.000 
40,000 
16.000 

'i6'.66if 


125,00C 

34,001 


12,000 


600,000- 

72,000 

9,000 


160.963 


220,000- 
45,155 


52.00(^ 
35,000 


75.000 
90.000 


230.000 
140.000 

30.000 
11,480 
67.000 

12.5.666 

560,000 

46,000 

33.666 
30,000 


L005.294 
77,001'- 


21,280 

266;66fr 
75.000 

266,666 

32,000 
65,000 
75,000 
60,000 

'57i666 

300.000 
24,000 
80.000 
90.000 

'  .5i'.66o 
1761666 
266!66,o 


9,405 


382 
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Pavement 
-Laid  In  1911— ^ 
Total 


2.1 


City    Engineer 

Dist.   of  Columbia — ■ 

Washington    3.S 

Virginia — 

Danville   T.   O.    ilagmau T, 

Portsmouth*    V.    O.    Cassell 

Staunton*    

Suffolk    R.    H.    Brinkley 

West   Virginia — 

Clarksburg*     D.    D.    Britt 

North  Carolina — 

Asheville    B.    M.    Lee 

Goldsboro    W.    E.    Gehres 

Greensboro     M.   M.   Boyles Vi 

New    Bern It.    R.    Eagle 1% 

Raleigh    R.    B.    Seawell 1/1; 

South    Carolina — 

Charleston*    J.   H.   Dingle 

Columbia John    ilcNeal 1 

Greenville    C.    B,    Ballinger 5 

Spartanburg*     ....J.  H.   Shores 

Georgia — 

Americus     J.   B.   Ansley 1.5 

Brunswick*    J,  L.   Zachry 

Dublin     M.    J.   Guyston r> 

Rome W.    M.    Wilson 1.7 

Florida — 

Gainesville    O.  H.  Cairns 1.5 

Jacksonville     L.   D.    Smoot 12.5 

Pensacola    L.   E.   Thornton 

Tallahassee    J.    E.    Craig 

East  South  Central   Division: 

Kentucky — 

Lexington     ,T.  W.  Guyn 2.5 

Louisville    D.    R.    Lyman 9.1 

Owensboro*    H.    M.    Talbott 

Tennessee — 
Knoxville    J.   E.   Thompson 2 

Alabama— 

Gadsden     C.    L.   Marsh 

Mississippi — 

Meridian    R 

Vicksburg  C 

West  South   Central   Division: 

Arkansas — 

Fort  Smith W.    H.    Reed 10 

Helena    L.   R.   Parmelee 

Jonesboro    C.     Vogt 1 


Miles.     Cost. 


Pavement  to  be 
^Laid  in  1912-^ 
Total 
Miles.       Cost. 


16,000     

4,400       1  30.000 


53,247 
60.000 


(?) 
2 


(?) 


93,904 
213,000 

2.7 

83,262 

1.5 

18,000 
98,000 

'i" ' 

30,000 
408,075 

3 

479,000 


(?) 
25,000 


(?) 


70,000 

'sxbob 
105.000 


City  Engineer. 

Houston  Heights.. H.    Wise 

Longview    .A.etna  Eng.  Bureau...   1 

Port  Arthur C.  G.  Dinwoodie 

San    Antonio F.    M.   Giraud 12.3 

San    Angelo J.  J.  Goodtellow 1.2(?) 

Taylor    

Temple     R.    T.    Smith 

Weatherford*    V'.    D.    Roberts 

Wichita   Falls L.    C.    Hinckley IVa 


Pavement 
Laid  in  1911-^ 
Total 
Miles. 


Cost. 
'  53,606 


121,000 
54,780 


■Uldil 

Miles. 

(?) 
1 

11% 
3.8 
4.1  (?) 
(?) 
■i(?) 


Dti? 

m 

,«9, 


,).IKD 


C.   E.    Durland.. 

P.   A.   Gow 

M.  L.  Morris . . . 
C.  W.  Helmich. 
F.    E.    Buck 


.4 
.GS 


E.    G.    Eagleson 

A.    A.    Robish 

.1.   P.   Congdon 

Charles   H.    Mull 

H.    E.    Phelps 5 

T.    L.    Waggener 

E.    R.   Romberg 5 


I.  Myers % 

R.    Twlss 


Texarkana 
Louisiana — 

Lake    Charles T. 

New   Orleans W 

Oklahoma — 

Bartlesville     E. 

Durant     W 


C.    E.    Hayden. 


H. 
.1. 


Mandell 

Hardee 6% 


D.   Kirkpatrick. . . .  114 

P.    Danford % 

Lawton    Frank   B.    King 

Muskogee    T.   P.    Clouts 11 

Oklahoma  City Guy   V.    McClure 27.2 

Sapulpa    C.   K.   Howard 

Tulsa    T.   C.  Hughes 12.1 

Texas: 

Dallas    J.    M.    Preston 8.2 

Greenville    .J.    H.    Rush 7 


45,800 


65,340 
38,000 


500,000 
1,192,281 


9 

"56.666 

1 

3 

1% 

30,000 
80,00U 

'2" 

60.000 

l>/4(?) 

,T.    M.    Gladding 

H.     Turney 1.5 

T.    H.   Humphreys 

D    H.  Blossom 2 


300,000 


42S,10.S 
250,000 


3?4 
1 


12.1 


265,000 


190.000 
40,001) 
159,800 
200.000 
370,000 
45,000 
225,000 

G.50,S97 


Mountain    Division; 

Montana — 

Billings*     

Butte     

Great    Falls 

Helena    

Missoula    

Idaho — 

Boise*     

Coeur  d'Alene 

Pocatello    

Twin  Falls* 

Colorado — 

Boulder    

Colorado    Springs. 
Grand    Junction... 

New   Mexico — 
Albuquerque    

Arizona — 
Phoenix    

Utah- 
Logan   

Salt  Lake  City 

Pacific  Division: 

California — 

Fresno    C.  P.  Jensen 1.1 

Los    Angeles Homer     Hamlin 37 

Napa*   L.  L.  Jordan 

Pomona*    C.    E.    Bayley 

Redlands   J.   S.  Hinckley 

Richmond    W.    S.    Farley 18 

Santa  Barbara S.    J.    Paul 1% 

San   Bernardino...  K.   F.   Tuttle 3 

San  Jose F.  W.   McCarton 1.1 

San  Rafael G.   L.    Richardson 

Santa    Cruz..: L.    G.    Williams 4 

Oregon — 

Ashland    F.  E.   Semon 5 

Baker   J.  W.  Bailey 3.4 

Medford   9.2 

Portland    Tom  M.  Hurlburt 101 

Salem    Walter    Skelton 

Washington — 

Bellingham    W.   H.   North 1.3 

Centralia   Stanley    Macomber 

Hoquiam    J.    S.   McCrossen 6 

Seattle    A.    H.    Dimock 24.S 

Spokane  Morton    Macartney 21.2 

Vancouver*     F.   M.   Kettenring 

Walla    Walla W.    R.    Rehorn 

•For   details    of    paving    work    done    in    1911 
this  issue. 


105,000 


39,398 
6,12s 


1.7 


S.«) 


Mi; 

1*' 


11,000 
'46,'66fj 

110,000 

206,458 

60.337      2 
1,500,000    35 


!),(( 


2% 

105,000  15 

'esiooo  '5'" 

50,931  4 

6,325  2 

250,000     

207,388  1%      ;j,j 

434,536  214      (,» 

7.021,361  60      SlS 

399,840     i» 


70,216 

32,700 

60,000 

1.147,415 

1,351,483 


4% 


1 


see   the   other  tal  «, 


i 


i-k 


TABLE  SHOWING  AMOUNT,  AVERAGE 
PRICE  AND  SOME  DETAILS  OF  BITUMIN- 
OUS MACADAM  TYPES  CONSTRUCTED  IN 
1911  IN  A  NUMBER  OF  CITIES. 


cr 
tc 
New/    England    Division: 

Laconia.    N.   H 21,375 

Barre.     Vt 33S 

St.    Albans,  Vt 9,000 

Boston.    Mass 29.260 

Cambridge.    Mass...   45,118 

Everett,    Mass 1,090' 

Holyoke,   Mass 

Newburyport.  Mass. 
Westfield,  Mass.... 
New  London,  Conn. 


A/llddle  Atlantic   Division: 


Cortland,    N. 
Herkimer.   N.    Y... 

Hudson,    N.    T 

Johnstown,  N.  Y ..-,««« 

Kingston,    N.   Y 8,071 


_.,253- 

10,000 

4,726 

17,600 


7,000 
16,594 

3.500 
12,600' 


1.712 
.65 
.96* 
.85 
.50 
^.55 
.641/i 
.60 
.96 
.90 


Little  Falls,  N.  Y, . 
Mt.  Vernon,  N.  Y. .. 
N.    Tonawanda,  N.Y'. 

Norwich,   N.   Y 

Oneonta.   N.   Y 

Rochester,    N.    Y.. . . 
Schenectady,  N.  Y. . 

Syracuse.    N     Y 

White  Plains,  N.  Y. 
Elizabeth,    N.   J 


Kearney. 
Plainfleld 
Westfield 
Westfield 
Westfield 
Carlisle 


N.    J. 
N.  J.. 

N.    J. 

N.    J. 

N.    J., 

Pa. 


S.  Bethlehem,  Pa 


2,800 
11,000 

6,'o'od 

4,000« 
7,786 
8,304 
2,657 
1,644 
5,582 
18,000 
35.400 
7,300" 
11, GOO' 
5,400- 
1(1,0011 
10,000 


iT.    £DeLMit;iieiii,    lit...     ju.iji," 

East   North  Central   Division: 

Gallon,  0 11,207' 

Hamilton.  0 4,23.3» 


Hamilton. 

Lima.  O 

Norwo.>d,   O. .. 
Anderson,  Ind. 


13,872 

30.000 

4,792 


.70 

1.34 

1.20 

1.50 

1.01 

1.57 

1.60 

1.43 

1.55 

1.52* 

1.39 

1.15 

1.68 

1,22 

.75* 

.74 

.89 

I.IS 

.74 

1.00 


.73 
.92* 
1.00* 
1.00 


7-8 

'g 

8 
G 
G 
6' 
12= 
S 

14 
6 

6 
9 


Fort   Wayne,   Ind...   26,822" 

Fort  Wayne,  Ind 1,883'" 

Frankfort.  Ind 20,246 

Hammond,     Ind 13,871 

Indianapolis,    Ind 8,609 

Danville.  Ill 11,200 

Joliet,  111 12,000 

La  Grange,  111 18,000' 

Oak  Park.   Ill 

Springfield,    111 2,200'3 

Waukegan,    III 23,400 

Benton  Hbr.,  Mich..     2,000 
Cheboygan,    Mich...     3,000'= 

Escanaba,     Mich 2,640'° 

Gr'd  Rapids.   Mich..     9.807 

Holland,    Mich 12, 200'' 

Holland,     Mich 10,600i8 

Muskegon,    Mich 7,583'" 

Muskegon.    Mich 1,800" 

Pontiac,    Mich 9,085™ 

Menasha,     Wis 7,566=' 

.Sheboygan,    Wis....   15.700" 
"JVaukesha.     Wis....      4,619 

West   North   Central   Division: 

Mankato,    Minn 6,196 

Minneapolis,    Minn..   11.700'= 

Burlington.     la 1,698- 

Dubuque.  la 14,005 

Fulton,  Mo 12,500 

Jefferson  City,  Mo..     8,000 

Kansas  City,  Mo 4,600 

St.    Charles,    Mo 2,S00» 

Webb   City.  Mo 39,058 

Grand  Forks,   N    D.     8,187=* 
South   Omaha,   Neb.   42,423=5 

Kansas   City,    Kan 

Manhattan.    Kan 70,000^ 

Ottawa,    Kan 27,474 

Salina,    Kan 31,38.5=" 

Topeka.     Kan 24,500=* 

Wichita,    Kan 4,383= 

South  Atlantic   Division: 


.90* 
1.35* 

.99 
1.93 
2.55 
1.55 
1.30* 

.44 
1.72 
1.75 

.48 

.90* 
1.04%' 

.65* 
1.00* 
1.27* 
1.09* 
1.27 
1.04 
1.35* 
1.26* 
1.31 


.92 
1.37 
1.83 
1.30 

.85* 

.95* 
1.35 

.69* 

.71 
2.00 
1.90 
1.02=« 
1.65 

.98* 
1.65* 
1.60* 
1.62* 


10 


1 
1 


Danville.   Va. 

Asheville,  N.  C 

Greensboro,    N.    C. 

New  Bern,  N.    C. . . 

Greenville,  S.   C... 

Spartanburg,  S.  C. 

Rome.  Ga 14.350== 

East  South   Central    Division: 

Owensboro,    Kv. 
West  South  Central 

New   Orleans.    La. 

Durant,  Okla 

Muskogee,   Okla 15,000= 

Muskogee,   Okla 30,000 

Dallas.   Tex 20,746 

Longview.     Tex 5,000 

San   Antonio,    Tex..  60,782 


2,600 
4,328 
3,600 
9,000 
20,108 
2,000 


10.500 
Division: 

5,331=" 
9,250 


l.in 

1.25 

1.25 

.90 

.50 

1.83 

9 

S'/4 

S 

8" 

9" 
11 
12 


10 
6 
8 
8 


8 

10 

8 


S 

6 

12 

S 
12 
10 

G 

8 

7»/ 
12 

9 

7 
6 

6 
',S 


S 
10 


IVIountain   Division: 

Boise,    Idaho 9.877=»       1.25* 

Pacific    Division: 

Spokane,   Wash 56,567  1.2o' 

Vancouver,   Wash...   28,126  .6S 

Medford.    Ore 28,058'8       1.71' 

Medford,    Ore 31,28.5'8       1.5(1' 

Salem,    Ore 40,000  1.68 

Eureka,    Cal 27,000  1.50 

Richmond,   Cal 93,745=«         .76* 

Richmond,   Cal 21,055=1       j.sgt 

S'n  Bernardino,  Cal. 211, 200  .72 

*Does  not  include  grading. 
'Berniudez  bound.  =Asphaltum  binder.  -!' 
crown.  4-in.  edge.  *2-in.  surface,  4-in.  1-2-M 
Crete  base;  5-year  guarantee.  =3-in.  crusl  ■■ 
in.  slag.  "Tarvia,  "Penetration  method,  n' 
via.  "Tarvia  filled.  '"Bituminous  concrete  ■« 
1-3-6  concrete  base.  i^Includes  6-in.  co»i 
base.  '=Resurfacing  with  2-in.  '=Minera  «• 
ber;  5-in.  1-6  gravel  concrete  base.  "Res'.' 
ing;  penetration  method.  '^Asphalt  p':!"-'  ' 
method.  '"Standard  $1,  open  65  cts.  'Asi 
concrete,  2-in  thick  on  6-in.  1-3-7  con  reu  ■ 
'SAsphaltic  macadam.  "Asphalt,  nu,  .: 
mixed  on  5-in.  1-7  concrete  base.  "As,  ' 
macadam  on  6-in.  1-6  concrete  base.  "Ta 
cadam  on  6-in.  1-3-5  concrete  base.  ^M  " 
rubber  on  4-in.  1-2-5  concrete  base.  "  >■ 
binder.  =*Asphalt  concrete — 6-in.  1-7  CO  el 
base.  =Asphaltic  concrete — 5-in.  1-3-6  co^i 
base.  ="Oil  macadam.  ="Asphaltic  concre  • 
in  1-2-5  concrete  base.  =8Asphaltic  conc.'- 
4-in.  2',^-5  concrete  base.  =»MineraI  rul>' IJ 
concrete  base.  ="E1  Oso  asphalt — 4-in.  cri« 
rock  bituminous  base.     =' Asphalt  concrete. 

TABLE  SHOWING  AMOUNT.  AND  AVE'  ■ 
PRICE  OF  WATERBOUND  laAC- 
CONSTRUCTED  IN  1911  IN  A  NUMBE  '1 
CITIES. 


2.74 

1.58* 

1.80* 

1.10* 

1.30 

1.40* 

1.10 


9 
11 


New  England   Division: 

Bane.    Vt 4,103 

St.  Albans,  Vt 10,000 


;o.45 

.6(1* 


ENGINEERING     &     CONTRACTING 


383 


vt. 


4,1'S 
30.753 
4.120 
10.9S,i' 
15,300 
37,420-- 
5.000 
21,057 
100.000 
dffd.Mass.  S3.4-J4 
Mass. 


i3b 

M, 

i»e  Mass. 

Ml 

IJ,  Jass 
IJ.  I  ass 
irkjVIass 
M. 


.35 
.40 


TABLE   SHOWIXn    AMOUNT.    AVERAGE 
OF  STONE  BLOCK  PAY 


di. 

■Id,  Mass 

i,  (ass. . 

];SS 

erJMass. 
dee.  R. 
lO-R.  I-- 
or.  Conn 


3.500 
70.51:; 

2.1'.i:: 

2,524' 

45.J05 

2C.S4I 

3.54' 

1.534 


larc  Division: 
io(  N.  V.  •  •     ■'  " 
rg  N.  Y... 
1lt    N.   J.. 
1,    .    J 

^J 

M 

I        J 

I     .    . 

X.  J. 


S.OOO 
14.0!IO 

9.021' 
27.300 
10,300 

4.926 
21.600 
19.500 
31,0011 
15.000 
entrai    Division: 

o.ilOo 
lO.oOO 
51.245 

3.461 

9.^5(1 
16.259 
10.00(1 
IS. 963 


1.00 

.85 


.67 
.93 


.39^ 

.95 
.SO 
1.00* 
.52' 
.50* 
.S5 
.5S 
.40 
.70' 
.34 


1(1  O.. 
,-t.,    Ind. 

id    

id  (nd... 

II 

d.nd.... 
U    Ind.. 

,    1 

k.ll 

1 

,1  Mioh.. 


.   Wis. 

I  Wis. 

is 


57,420 

5,000 

11.154 

5.415 

11.790 

4,600" 

20. 100- 

7.S66 

is 2.367 

th  entrai   Division; 

1    36.00" 

2.500 

Mo..     9.400 

32,990 

ji  Kan....     9.3911 

in 5,493 

■rlc  Division: 

rt  .  D.  C...  36,3S7 

1  ,a 17,L'09 

31 :.  S.  C. . .  25.000 
h  entrai  Division: 

,!  Ky 15.00" 

n     Ky 5.4O0 

:h. entrai  Division: 

•>1kla 12.000 

C  ision: 

lit 7.936 

>lo 3,420 

V  on: 
■0  Wash 
Ore 


.45 
.S5« 
1.05 
.85 
.75 
.70 
.54« 

.44 


6-8 
() 
6 
S 

S 
0 
12 
4= 
4 
S 
6 
4 
9 
S 


10 

's 


■  5S14' 
.55 


9% 
S 


1.01 
.69 

1.05 
.4S 

.90 

'   .30* 


.50 
.64' 

.S7* 

.37 

.30* 

.SO 


1.05 


12 

10 

12 

9 


.99 
.22%* 


G 
6>4 


6 


15.413         

26,233  .75» 

14,400         

20.000         

,   Cal.  72.6,'<6»         1.59* 

.    ;'.a S,7S6  .72* 

>\  iciude  grading. 

1  ind.     ^Surface  treatment. 

-i   to  7-in.    (^"Granite  top  macadam. 

M«6-in.  to  10-in.    "Oiled  macadam. 


10 

's 
s 

=Cu. 


yd. 


;  Joted  in  a  Tar   Exposed   to 

I  and   Weathering    When 

[id  in  a  Road  Surface, 
lie  data  are  available  as  to  the 
ir|;h  actually  take  place  in  a  bitumi- 
«al  when  exposed  to  traffic  and  . 
im  a  road  surface.  For  that  rea- 
r  by  W.  W.  Crosby,  Chief  Engi- 
i  Maryland  States  Roads  Commis- 
eed  at  the  Washington  meeting  of 
rlin  Association  for  the  Advance- 
Sence,  is  of  more  than  general  in- 
tiis  paper,  which  is  printed  below 
iji  full,  Mr.  Crosby  gives  the  results 
1,  le  under  his  direction,  on  a  refined 

II  ad  been  in  service  on  a  road  for 
'ears. 

jmmer  of  19(J8,  a  section  of  lime- 
jjam  was  laid  and  partly  water 
jding  to  modern  methods,"and  then 
]the  writer  with  a  coat  of  refined 
itly  a  mixture  of  water  and  coal 
I   follows : 

]  dam  surface  was  thoroughly  swept 

J  fine  material   and  until  the  inter- 

1  en  the  larger  stones  composing  the 

'•e  empty  to  the  depth  of  about  V2 

1  the   dislodgment  of   these   larger 

d  have  immediately  ensued.     Over 

surface  was  then  spread  (by  grav- 

of  the  tar  heated  to  a  temperature 

0    F.  in  an  amount  of  about  1  gal. 

The  tar  was  broomed  to  ensure  an 

mtion  and  allowed  to  then  remain 


PRICE  AND   SOME  DETAILS   OF  CONSTRUCTION 

EMENT  LAID  IN  1911  IN  46  CITIES. 

_:'5  ^  Portland  Cement 

*?  5  >  Concrete  Base. 


R. 


New   England   Division: 

Portland.    Me 

Barre,    Vf 

Boston,     Mass 

Camliridge,    Mass 

lOverett,     Mass 

Holyolie,   Mass 

Lawrence,     Mass 

l^well.  Mass 

Ijynn.    Mass 

Newbiiryport.   Mass... 

Westfield.    Mass 

Worcester.    Mass. 

East   P!-o\'idence. 

Providence.  R.  I 

Ansonia,    Conn 

Bridgeport,    Conn 

Willimantic,    Conn 

Middle  Atlantic   Division: 

Auburn.    N.    Y 

Buffalo.    N.    Y 

Little   Fall.s.    N.   Y 

Rochester,   N    Y 

S\'i'acuse,   N.  Y' 

I'tica.    N     Y 

\Vatervliet,    N.   Y 

Elizabeth,    N.    J 

Jersey  City,  N.   J 

Kearney,    N.    J 

Newark.   N.   J 

Pittsburg.    Pa 

Scranton.   Pa. 

Wilkesbarre.    Pa 

AVilkinsbiir;:;.     Pa 

East   North   Central   Division: 

.\shtabula,    O 

Cleveland.   O 

Columbus.   O 

Detroit.    Jlich 

West  North   Central   Division: 

Minneapolis.    Minn 

Kansas  (l'it>'.   Mo 

St.    Louis.    Mo 

Omaha.    Neb 

South   Atlantic   Division: 

Baltimore.    Md 

Danville.    Va 

Charleston.    S.   C 

lyiOLintain   Division: 

Salt   Liike  City,  Utah 

Pacific  Division: 

Seattle,    Wash 

Seattle.    Wash 

Portland,    Ore 


1,2941 

3.263 
19.615' 
12.790 

7,432' 

3.173't 

1,034< 
21.107=' 
6,59S't 
1S,271 
15.824' 
2S,053t 
14,470 

8,0331-. 
600 

7,900 

1,753 

2,990" 
22,593" 
S50 
22,4,S9» 

2,030': 
13.011; 

7.100' 

3,22S'« 
22,959 

2,400'" 
79, .506' 
72.820 

1,160 
279 
810 

3,7S7" 
58,600 

4,537=" 
1,440'  =' 

4.128' 
23,000 
23,698' 
12,900 

11,079 
l.SOOt 
3,209t 


.  12.95B' 
.  31.559'= 
.111. 662-'' 


Cement 
Cement 
Pitch' 


Cement 

Orout 

Cen'ent 

Cement 

Cement 

Cement 

Cement 

Sand 

Pitch' 

Sand 

Cement 

Cement 

Cement 

Cement 

Asphalt 

Grout 

Grout 

i^ement 

Grout 

Sand 

Sand 

Grout 

Grout 

Asphalt'' 

.Sand 

Cement 

Grav  el 

Tar 
Tar" 
Grout 
Grout 

Sand 

Cement 

Sand 


Cement^ 

Sand 

Sand 

(Jrout 

Grout 
Grout 
Cement 


< 

$2.24 
2.83 
2.65 
3.80 
3.33 
2.S5 
2.67 
3.15 


3.37%» 
ICO 
2.63 
2.30 


3.85 
3.13 
2.67 

3.31* 

3.79"> 

3.,i0 

2.93 

3.18 


10 

5 


3.19 

1.80 

1.50* 

1.47 

3.10 

2.00* 

1.96 

3.10 

2.25 

2.90* 
3.15* 
3.50* 
3.&0 

2.06 
2.98 
2.60* 


3.61* 


4.00 


3.80* 
3.50* 
3.50*» 


0 


ra 


12 
13 
13 
11 
10 
12 

12% 
12 
U 
10 
10 

H 

u 

13 

12^4 

11 

13  H 
15 
14 
13'i 


15^4 

12 

12" 

is 

15 
9 

12 
S 


13 
12 

7-- 
13 
13 


13 

13 
13 
11 


4% 
6 
6" 
6 


1-3-6 

1-3-7 

1-3-6 

1-2-5 

1-3-6 

1-3-6 

1-4-10 

1-2-4 


1-3-6 
1-2-6 


1-3-6 

1-10 

1-3-6 

1-3-6 

1-3-6 

1-3-7 

1-3-6 


1-3-6 
1-3-6 


1-3-6 
1-3-7 
1-3-6 


3-6 

4-7 


1-3^4- 


1-3^4-7 

1-4-7 

1-4-7 
1-3-5 


•Does  not  include  grading.     tLaid  by  city. 

•Granite.  ^Special  granite.  'Pitch  pebble.  <3^4x6x4-in.  block;  9, (531  sq.  yds.  laid  by  city  labor, 
part  of  this  being  of  old  blocks.  '.\lso  2. 886  sq.  yds.  reset,  using  pitch  filler.  'Hassam  founda- 
tion. 'Recut  blocks.  ''Block  6-in.  by  8-in.  "Medina.  '"Includes  grading,  curbs,  etc..  complete. 
"13-in.  and  14-in.  '^Sandstone.  "Railroad  strip.  "Belgian.  "'6-in.  sand  base,  6-in.  block.  i»Re- 
clipped  granite  laid  on  sand  base.  '"10  per  cent  retained  for'  9  months.  '"3-in.  granulated  slag. 
'"Tar.  cement.  '^'Salisbury  granite.  '-''Repaying,  also  24,674  sq.  yds.  resurfacing  at  $2.90.  -On  sand. 
^'Bituminous  and   cement.     ^'Basalt   rock.     ='$3.50    to  $4. 

TABLE  SHOWING  AMOUNT,  AVERAGE  PRICE    AND    SOME    DETAILS  OF  WOOD      BLOCK 
PAVEMENT  LAID   IN  1911   IN  42  CITIES. 

^  i  Portland   cement 

^_  >  concrete  base. 


New/   England    Division: 

Boston.   Mass 14.6o2 

Springfield.   Mass 6.722 

Bridgeport.   Conn... o2.0oO 

Waterbury.    Conn 3.592 

Middle  Atlantic  Division: 

Rochester.    N.    Y 131 

.Vsl.urv   Park.    N.   J 10,000 

.Tersev  City,  N.  J 3,440 

Chester.   Pa ^^■'il 

Pittsburgh,     Pa 8,9iO 

East    North   Central    Division: 

i'l..\  eland.   0 2. (00 

I  'elaware.    O iJ.OOO' 

Indianapolis,  Ind -•";" 

Peoria,    in 2.000 

Detroit.    Mich 1.849' 

Sheboygan.    Wis h*nT 

Superior,  Wis i-'i^l 

AVausau.    Wis 10,660 

West   North   Central   Division:        „.„„,. 

.■\lankato.     Minn "V^  nit 

ilinneapolis.    Jlinn 1,2,949" 

Cedar  Rapids.  la (.356 

Ifason  City.  la ,  300 

Waterloo.    la „l'5x2„ 

Kansas  City.  Mo 20,000" 

St.   Louis,  Mo 4i),-9i 


- 

ss 

c 

c 

= 

3,  be 

0 

0  X 

2.E 

T'C  ^ 

C 

■^  . 

'^ 

.  0  s 

"rt  9 

J^ 

0 

>  =  r„ 

^ 

<-M 

0 

tH   - 

h 

fc 

Grout 

$3.25 

5 

10^4 

6 

1-3-7 

Sand 

3.09 

9 

5 

1-3-6 

Sand 

3.11 

0 

lOVi 

C 

1-2-6 

Cement 

3.55 

2 

6 

1-3-6 

Grout 

2.77 

5 

10 

6 

1-3-6 

2.55 

n 

9 

.-, 

1-3-6 

Grout 

3.1.5* 

it 

11'^ 

.') 

1-3-5 

Grout 

2.74 

10- 

10 

6 

1-3-6 

Grout 

0 

10 

6 

1-3-6 

Sand 

2  97* 

f, 

G 

1-3-6 

Pitch 

2.39* 

n 

10 

6 

1-3-6 

Tar 

2.75 

a 

6 

1-8 

Pitch 

2.50 

1 

11 

6 

1-3-6 

Tai--' 

3.84 

12 

G 

1-3-6 

Pitch 

1.72 

0 

6 

1-3-5 

Bitumen 

2.60* 

5 

9 

;i 

1-3-5 

Pitch 

2.53 

0 

6 

1-2-4 

Pitch 

2.38 

3 

10 

6 

1-3-6 

Pitch 

2.70" 

10 

5 

1-3-5 

Tar 

2.10*>" 

a 

.-> 

3.00 

5 

SVa 

;» 

1-3-6 

Asphalt 

Sand 

3.05 

5 

13 

6 

i-3-6 

Sand 

2.60* 

5 

10V4 

6 

1-4-7 

j!.-;4 
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vui.   AAXV] 


Portland  cement 
concrete  base. 


Since  its  treatment,  and  to  datL 


nance  has  been  accorded  tlie 


™"hdth, 


"Uinte 


a  c  bi 


£=■"-3 


Omaha,    Net' 13.500  ••              ••              •■              

Hutchinson,   Kan 4,000  Asphalt  •;•••,           ••             ;•              ■;             ■■;.■;. 

Wichita,   Kan 637  Asphalt  2.bU>-           ..             11               b             1-^-6 

South   Atlantic   Division:  ,  ..               .               t.,,            -             i   o   a 

Columbia.   S.   C 12,6S6-  Sand  2.4o               .,               S%           a             1-3-b 

Americus,    Ga 3(i,000  Sand  2.21*             0^4             l-o-O 

Rome.    Ga 15,200-  Sand  2.2o               1              9               o             1-3-b 

East  South   Central   Division:  ,  ,    ,  - 

Louisville.    Ky Sand                     .;             ■■               b             1-3-^ 

Meridian,  Miss 1S,5SB  Sand  2.2!i              :i            10               o             l-i.-o 

West  South  Central   Division:  _  „„  „             ,„               „ 

New   Orleans,    La 10.325  Sand  3.09               3            10               6             

Dallas.    Tex 57,776  •■              ■•              ••              ■■••• 

Greenville.   Tex '=  Sand  2.53*             o              S               4             1-S 

Longview,  Tex 16,000  Sand  2.45*            a               9               e>            1-3-6 

Port  Arthur,   Tex "  Asphalt  2.60*            0               S               o             l-4-( 

San  Angelo,  Tex 20,000  Sand  2.49              .5              0               a             1-9  . 

Wichita  Falls.  Tex 40.000  Sand  .2.55*             5               9a             l-o-a 

Mountain  Division:  _„  .,,          ,   „   - 

Great    Falls,    Mont 1,S45 3.09*  a             10               o%         1-.j-o 

Pacific    Division:  ^^  „,,            .             ,   .,   „ 

Spokane,    Wash 4.332  Asphalt  2.90             ..               9%           a             1";;-? 

Portland.    Ore 4,397'<  Asphalt  2.93*             5             11            -6             l-3-o 

*Does  not  include  grading. 

'Two  applications  of  cement  grouting:  1-2  and  then  1-1.  =10  years  for  city  s  share,  a  years 
for  traction   company's  share.     33_in.   vellow  pine   block,    16   lbs.    treatment.     <Also   182,390   sq.    yds. 

new    cedar   block   pavement   at    $2.32;    S.Sbl  sq.    yds.  creosoted    wood   block    repaved    at    $3.39.    and 

2,592  sq.  yds.   cedar  block  repaved  at  $2.10;  37,902  sq.  yds.  creosoted  wood  block  resurfaced  at  52.a9, 

and  3,24S   sq.   vds.    cedar  block   resurfaced  at   60    cts.  ^Tar  and  gravel.     «6-in.    cedar   block.      'S-in. 

creosoted  block.     ^Creosoted  southern  pine.  "$2.70   on  4-in.  block,   $2.45  on  3%-in.     "$2.10.  $2. la  and 

$2.70.  "20-Ib.  treatment  "ly..  miles  to  be  laid  3-in.  x  4-in.  x  6-in.  to  10-in.  block  used.  '^Creo- 
soted  yellbw  pine.  16  to  IS-lb.  "treatment.  "Treated  with  Avenarius  Carbolineum,  3%  lbs.  to  the 
cubic  foot. 


T.\BLE   SHOWING   AMOUNT   AND   AVERAGE    PRICE    OF 

1911  IN  SO  CITIES. 


New  England  Division: 

Cambridge.    Mass 26,024 

New  Bedford,   Mass 30,077 

Springfield,    Mass 9,SS6 

Middle  Atlantic  Division 

Herkimer.    N.   Y 

Little  Falls,  N.  Y 

Utica,  N.  Y 

Utica,    N.    y 

Harrison,    N.    J 


BITULITHIC     CONSTRUCTED     IN 


Portland  cement, 
concrete    base. 


,7S6 

300 

220 

,641= 

,061 

Kearney,  N.  J 16.705 

....  .._  ggj^ 

670 


$2.40» 
2.60 


:.15 
;.65 


.119.! 


Newark,  N, 

York,  Pa 

East   North   Central    Division: 
Mishawaka.    Ind 

West   North  Central   Division: 

St.    Louis.    Mo 

Emporia.   Kan 34 

Kansas  City.  Kan 

South  Atlantic  Division: 

Portsmouth,    Va 64 

.4.sheville,  N.   C 9. 

Columbia,    S.    C 16 

West  South  Central   Division: 

New  Orleans.  La 19 

Bartlesville,    Okla 3 

Dallas,    Tex 73 

Greenville,   Tex 

Mountain   Division: 

Missoula,    Mont 13 

Twin  Falls.  Idaho S9, 

Phoenix.    Ariz 

Pacific   Division: 

Centralia,    Wash 14, 

Hoquiam.  Wash S, 

Vancouver,    Wash 35, 

Ashland.   Ore 100, 

Baker,    Ore 95, 

Portland,  Ore 753 

Salem,    Ore 59, 


21,137-' 


677 
000 
2.36' 


000 
1S5 
837 

452 
240 


.100* 
000 


900 
,965 
598 
000 
141 
509 
612 


1.55 
•'.19' 
J.  20 
2.13 
2.20 

1.69* 

1.95* 

1.48* 
1.99 

2.07 
2.12 
2.12 

2.95 
2.38 
2.30 
2.29* 

2.35* 
2.40* 
2.69 

2.19* 

2.45* 

1.95* 

2.00* 

2.02 

1.85* 

1.85* 


c 

u 
H 

$6!66 

6 

7 

5 
4 
a 

1-3-6 
1-3-5 

6 

S 

4 
6 

1-3-6 

l-2%-o 

's 
s 

s 

6 

li 
6 
6 

i-3-6 
1-3-6 
1-3-6 
1-3-6 

.35 

7 

5 

1-7 

.30= 
.40 

7 
6 
6 

a 
4 
4 

1-4-7 

l-2%-5 

1-8-6 

' '  .'35 

7 
7 
7 

5 
a 

a 

1-3-6 
i-3-6 

".'30 

S 
6 
7 
6 

6 
4 

4 

i-3-6 

1-8 
1-8 

.60 
.70 

S 
6 

7 

■5 

;:::: 

.35 

"."so 

.50 

6 

8 
6 
6 

6 

i-2y2-7 

.40 
.60 

6« 
69 

*Does  not   include  grading. 
'Nat.   Cement  Users'   Ass'n  specifications.     ^Resurfacing.     'S2.19-$2.28.     <A warded  fall  of  1911.     "30 
cts.  to  $1.00.     "Miles.     "O-in.  to  8-in.;  4-in.  to  6-in.   concrete  base.     sContraot  let  in  1911— 6-in.  crushed 
rock  base,  2-in.  top.    ''4-in.  broken  stone  base.  2-in.  top. 


untouched  for  from  four  to  five  hours  in  or- 
der to  secure  what  penetration  was  possible. 
Then  a  layer  of  clean  stone  chips  passing  a  % 
in.,  and  remaining  on  a  %  in.  screen,  was 
evenly  spread  over  the  tar.  The  road  was  then 
smoothed  by  one  or  two  passages  of  a  10-ton 
roller  and  opened  to  traffic.  The  resulting  sur- 
face became  in  a  few  days  similar  in  appear- 
ance to  that  of  a  bitulithic  street,  and  has 
proved   entirely   satisfactory   ever   since.    The 


first  winter  some  complaints  were  heard  as  to 
its  slipperiness,  but  this  was  probably  due  to 
the  fact  that  it  was  the  only  piece  of  tarred 
road  in  the  vicinity  and  horses  had  to  become 
accustomed  to  it. 

The  road  was  the  main  entrance  to  a  private 
estate  and  the  traffic  over  it.  though  occasion- 
ally of  heavy  weight,  was  infrequent.  The 
weather  was  favorable  during  the  progress  of 
the  work,  being  hot  and  dry  all  the  time. 


PMrsiol 


face  today  seems  almost  the  sanU 
was  a  month  after  its  completio  ]  * 
spots,    in   the   center   of   the  roa  th 
has   worn   through   so  that  the  ;L' 
macadam  are  visible.     These  sto'  ■" 
are  tight   and  there  is  apparen;. 
tegration   of   the  carpet  around 
such  spots.    Except  for  these,  wl 
the   shod   feet  of   horses   have  1 
relatively  thin  places,  the  carpet 
fairly  intact. 

In  the  winter  of  1911-12,  the  \ 
some  pieces  of  the  carpet  from  ;; 
road.     It  was   difficult  to  remu. ,  , 
carpet   from  the  macadam  with,, 
jury  to  the  latter  because  of  tlu 
of  the  whole  mass.     The  pitcli  ; 
and  "live"  in  the  fractures.    Fr 
pies,  bituminous  material  was  re 
use  of  extractors  and  hot  ben<;ii 
tractor   consisted   of    a   timed  cydi; 
about  3%   ins.   in  diameter  and    jr. 
with  a  coil  of  copper  pipe  attach  y 
top  to  act  as  a  condenser.       Jns; 
was  suspended  from  the  coil  a  t"c\' 
ins.  in  diameter  and  10  ins.  long,  ,(}, 
ends.     On   the  lower    end    was  ^ 
means   of   strings,   two  thicknessi'o; 
with   filter   paper  between.    The  imj 
which  the  bituminous  material  w.tc 
tracted  was  broken  up  and  placed  t 
cvlinder.     In    the    bottom   of  thi 
placed  about  450  C.  C.  of  C.  P 
benzine    used   was    guaranteed   Ct' 
makers,    but   as   an    additional  p:ai 
was    distilled     previous     to     use'^h 
"Hempl"  rectifying  column  2%  ftm 

A  number  of  the  extractors  ato  ,1, 
were   used,    placed   tied   together 
bath  to  a  depth  of  about  3  ins..  ..: 
kept  boiling  during  the  e.xtractio 
traction  was  continued  for  about  Ihf 
was    apparently     complete,    any     t 
which  may  have  been  in  the  com..;i 
held  in  the  road  material  or  aggrtt'. 

The  benzine  solution  of  the  bitt;; 
terial    extracted    was    then    trans;  i. 
large  Engler  flask,  and  the  latter  im 
an  oil  bath  up  to  the  side  tube,    't 
was  heated  gradually  to  a  tempera-c 
C.   and   held  there  until  no  furtf 
was  obtained.    To  obtain  carbon    t 
nous  material  from  the  original  tak 
contain   14  per   cent   free  carbon,  t 
tar   was   mixed    with    Ottawa   sta.i; 
and  then  the  e.xtraction  proceededT 
the  case  of  the  samples  from  the  Ad. 

The  Table  I  will  show  th  d<:< 
nations  obtained,  first,  on  the  orn, 
pound ;  second,  on  the  carbon  free  i 
material  of  the  original  compound  r 
on  the  carbon  free  bituminous  ne 
tracted  from  the  road  surface  after  tf-  : 
of  exposHre  and  use.  - 

On  comparing  these  analyses,  ihe'ff''' 
between  the  figures  given  for  the  c;: 
terial  (carbon  free  basis)  and  for  t 
extracted  from  the  road  surface,  ; 
ally  to  be  according  to  reasonable  ■ 
except  as  to  the  lowering  of  the  mtn 
The   lighter   or   more   volatile  con'-; 
the  original  pitch  seem  to  have  pas ! 
the  pitch  to  have  become  heavier,  r 
more    permanent   and    harder.     Tl' 
of  the  melting  point  appears  at  first 
It  is  suggested  that  this  may  be  ace  i 
by  oxidation  that  occurred  in  the  Iber 
ing  point  constituents  of  the  pit'^h  v]  s ' 
merization   resulting.      Mr.    W.  H 
reports  a  similar  lowering  of  the  ni- 
of  water  gas  tar  being  obtainable 
ing  such  material  to  blowing  with  '. 
such  an  explanation  seems  probabi 
more   to  be  regretted  that  the  "fr 
compound  of  the  weathered  pitch  k 
so   far  obtainable. 

It  was  anticipated  that  some,  ev  " 
approximate,  determination  of  the 
bon"  content  of  the  road  surface 
posure  and  use  would  be  most  inlert 
every  eflfort  was  made  to  arrive  at  ; 
in  this  respect  but  without  any  si 
would  seem  to  justify  the  publican 
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KNOWING  AMOUNT.  AVERAGE  PRICE,  AND  SOME  T'ETAILS  OF  CONCRETE  PAVE 
"  MENTS  CON3TRUCTED  IN  1911  IN  A  NLMllKK    uF  CITIES. 


■M  i2  <~              c 

!   Division: 

1,330  Hassam  si.::,               :, 

•      2,250-f  Hassam  in 

I.      l,36It  Hassam  I.T.", 

.■    ll,23St  Mix.  1  2;i 

21,402  Mix.  1.70               ■,-; 

l;l^^s H,4S!i  Hassamitp  I.T.".                r, 

c  Division: 

-.  N.  Y lS,4o3  Hassam            '     l.Ss  :, 

J 2.S26  Jibe.  1.41                1 

ntral  Division: 

i 1,250  Mix.  .!Ui                3 

111 S,950  Mix.  1.10               V. 

1 13,000  Mix.  1  ;:o 

Mich 64. Silt  Dolarwav             

lich 12,000  Mix.  ,S7                0 

.    Wis 11.043  Ue-infor.  l.j.-,                r, 

Wis 19.S60  Re-infor.  1.2S                o 

n 19,S2G  Mix.  .iuf               •> 

lel 4.4Sa  Mix.  1.34                   5 

;s.   la 2,17S  Mix.  1.1«» 

I.i 13,20s  Mix.  1.23* 

la 7.S00  Mix.  1.60                .T 

II.  la 14.000  Mix.  I.IS                0 

la 42.000  Jlix.  1.30                  .-, 

la 100.000  Jiix.  1.20 

Mo SI, 000  Mix.  1.0,".                ;> 

10 ],.iOO  Hassam  l.T,",                3 

-    X.  Dak 36.000  Ganitoid  2.40                ;, 

I.    Neb 3.754  Mix.  1.30 

4.4S5  Mix.              

I.  Neb 13,200  Mix.  1.30                5 

Kan Mix.  1.09               5 

996  Mix.  1.03*              2 

2,137  Mix.  l.OO*              2 

CS,4Si;  Hassam  1.70*               5 

■tral  Division: 

:m.    3.090  Granitoid  l.SS*              5 

entral   Division: 

La 9.461  Granitoid  2.55                5 

•X Vitrolithic  l.S5»               5 

sion: 

t 2.000  Mix.  2.25                2 

23,160  Mix.  1.12* 

■>n,   Colo 18,000  Mix.  2.20 

n : 

sii 56.2S2  Hassam  1.95* 

«li 36,9:;;i  Granitoid  2.40' 

Wash 15..">20  Mix.  1.15* 

31.417  Mil.                        

■ 4S7.313  Hassam  l.SO'              5 

S5.26C  Jlix.  1.30*               0 

.oclude  grading.     tBitiiminous  top. 

.'  surface.    -5-in.  base  1-3-5  mix;    2-in.  top  of  1  cement,  —1  small 
n   wearing  surface.     'S-in.    base   l-2%-3;    ]V4-in.    top,    1    cement,    1 
tr.   SH-in.  at  center.     "S-in.   1-3-5    mix;    2-in     top    1-2.      "S-in.    base 
'ise    1-2-5:    2-in.    top    1-2.      »l%-in.     2-3    grout;    5'-i-in.    1-7    mix. 
gravel  base;  pavement:   6-in.   1-6    gravel    ii-^,^      n.i    lyi-in     1-''    <"r' 
.isse,  2-ln.  top.    "5-in.  of  1-3-5  and   l?4-in 


" 

IJ 

*i 

1-2^5-5 

1-2-4 
i-2'2--. 

7 

1-6' 

s 

1-6 

ti 

e^4 

«»/- 

sv 

Gi^ 

]y^ 

7*1 

1-3-5 

7" 

1-3-5 

7* 

1-3-5 

~ 

1-3-5 

~f> 

1-2-5 

0 

1-3-41^ 

6 

1 

-2^i-4V.; 

5 

1-2-4 

7* 

1-7 

•fiio 

i-2i4-5 

6 

G 

1-2-3 

6 

1-2-4 

u 

7% 

8 

6" 

1-6 

7%" 

1-C 

6 

1-3-5'= 

7" 

1-3-6 

6 

6»i"« 

1-3-5 

5 

6 

6 

1-2-4 

gravel 

_ 

-1  sand 

sand. 

1 

gravel. 

1-3-5; 

i; 

-in.    top 

'"e-in. 

and    S-in. 

T-r ., ,.     t 

T 

J-  \  I..,, 

105=  a.  to   I'O"   C 0.47o 

170°  C.  to  225'   C 7.6% 

225°  C.  to  270°  C 10% 

270°  C.  to  300"  C 6.0% 

The  "free  carbon"  added  was  supplied  by 
Mr.  VV.  H.  Kulweilcr  as  having  been  extracted 
by  him  from  tar  and  was  not  "lampblack"  in 
any  sense  except  perhaps  as  to  color. 

Apparently  from  the  meagre  data  available, 
the  opinion  of  the  writer,  held  for  some  years 
in  spite  of  reputable  statements  lo  the  con- 
trary, is  that  the  distillation  of  bituminous 
compounds  is  materially  efTecled  by  the  pres- 
ence of  "free  carbon"  and  he  thinks  contirma- 
tion  of  this  is  had  in  the  forcgoins. 

The  writer  hopes  that  the  above  may  prove 
of  surticient  interest  to  warrant  further  inves- 
tigations along  these  lines,  and  in  this  con- 
nection, would  suggest  the  possible  advisability 
01  making  a  secondary  analysis  of  all  bitumi- 
nous materials  containing  appreciable  amounts 
(say  over  5  per  cent)  of  free  carbon  contem- 
poraneously with  ihe  usual  determination  on 
the  normal  materials,  including  the  portion  in- 
soluble in  carbon  bisulphide.  From  the  fore- 
going, it  may  be  seen  how  some  advantage 
could  be  had.  at  least  in  the  comparisons  with 
later  analyses  of  the  used  material,  were  the 
determinations  also  made  on  the  bitumen  re- 
lieved of  the  free  carbon.  Some  years  ago, 
the  writer  considered  this  point,  but  at  that 
time  was  led  to  adopt  the  determination  of 
characteristics  on  the  normal  or  complete  ma- 
terial, partly  at  least  because  of  the  then  ad- 
mitted uncertainty  as  to  the  efTect  of  the 
presence  of  the  so-called  free  carbon.  There 
exists  some  opinion  that  the  free  carbon  is 
simply  an  inert  material  present  perhaps  as  a 
filler  at  most,  but  apparently  from  the  above 
this  opinion  may  be  questioned. 


National  Drainage  Congress. — This  con- 
gress organized  last  Xovember  at  the  meet- 
ing in  Chicago  of  the  National  Irrigation  Con- 
gress will  hold  its  annual  convention  in  New 
"Orleans,  La.,  on  .^pril  10  to  13,  1912.  The 
objects  of  this  Congress  are: 

(1)  To  obtain  National  appropriations  for 
the  carrying  on  of  a  definite  policy  for  the 
conservation  of  the  flood  waters  of  the  Mis- 
sissippi Valley  for  navigation,  irrigation  and 
power,  and  the  maintenance  of  the  outfalls 
and  natural  drains  for  tlie  purpose  of  drain- 
age as  is  embodied  in  the  Newlands  Bill. 

(2)  To  promote  a  National  policy  for 
draining  the  wet  lands  of  this  continent  on 
similar  lines  to  the  work  carried  on  by  the 
riovernnient  in  the  irrigated  lands  of  the 
West. 


c  of  the  mineral  aggregate  from 
.ed  of  the  bituminous  cement, 
the  carbon  determined  by  com- 
lous  portions,  but  without  con- 

-  Further,  it  was  apparent  that 
'e  vitiated  by  the   presence  of 

cellulose  in  a  considerable, 
;n  the  finest  portions.  The  at- 
ie  to  float  out  the  cellulose  but 

-  and  the  same  apparent  failures 
ts  to  dissolve  out  the  cellulose 
al  cupric  oxide  and  other  re- 
iv  some  other  investigator  may 
light  on  the  important  question 
■free  carbon"  is  really  formed 
Materials  under  similar  condi- 

g  the  figures   of   the  analyses 

iii  be  noted  as  a  most  remarkable 

Iif  initial  boiling  point  of  the   ex- 

:i   in  each  case   is   much   lower 

If  normal  compound  which  lat- 

I  per  cent  free  carbon.    Dupli- 

-  and  distillations  of  the  com- 
-dde  for  the  purpose  of  checking 

in  this  regard,  and  their  correct- 
■  assured.  In  order  to  check  still 
s  point,  14  per  cent  of  free  carbon 
to  a  new  sample  (70  grams)  of  the 

material  secured  by  the  removal  of 
arbon"  from  the  original  pitch  and 
filiation  of  -50  grams  of  the  product 
1  smaller  flask   with   the    following 

ing    point 143°  C. 

)erature  to  105°  C None. 


T.\BLE  I. 

Determinations  made  on   lines  proposed   by  First     sample     First      sample    Ext.  from  road 

Special  Com.  Am.   Soc.   C.   E.  of    tar-normal    of    tar    carbon     surface  carbon 

compound.  free  basis.  free  basis. 

Water  soluble  material None.  None.  None.  — 

Free  carbon  insoluble  in  carbon  bisulphide 14%  ....' 

Fixed  carbon  less  free  carbon 9.96%  12  77%  13  41% 

.Specific    gravity    i.igs  i.124  1.151 

Viscosity  at  100°  C.  (Engler) 25.6  15.7  sec.  J 5  sec. 

Viscosity  at  25"  C.   (Lunge) 6.4  3.8 

VLscosity  at  25°   C.    (Engler) 172.8  sec 

Loss  on  evaporation  at  105°  C.  314-in.  dish,  21  hrs..  27.75%  3S.20<^i  19.3.5% 

Penetration  of  this  residue  at  4°  C Hard.  Hard.  Hard. 

Penetration  of  this  residue  at  25°  C Hard.  Hard.  Hard. 

.Melting  point  of  this  residue 50°  C.  50°  C.  ?,S°  C. 

Loss  on  evaporation  at  170°  C.  2H-in.  dish,  3  hrs..  24.80%  37.65%  16.15% 

Loss  on  evaporation  at  170°  C.  2'/4-ln.  dish.  5  hrs..  29.80%  45.00<";  21.7.5% 

Penetration  of  this  residue  at  4°  C Hard.  Hard.  Hard. 

Penetration  of  this  residue  at  25°  C Hard.  Hani.  Hard. 

Melting  point  of  this  residue 69°  C.  81°  C.  48°  C. 

IjOSS  on  evaporation  at  205°  C.  2V4-in.  dish,  3  hrs..  25.75%  38.25%  17.30% 

Loss  on  evaporation  at  205°  C.  2%-in.  dish,  5  hrs..  32.25%  45.50%  23.15% 

Penetration  of  this  residue  at  4°  C Hard.  Hard.  Hard. 

Penetration  of  this  residue  at  25°  C Hard.  Hard.  Hard. 

Melting  point  of  this  residue 76°    C.  8S°  C.  .".I'C. 

Initial  temperature  of  distillate 165°  C.  128"  C.  136^  C. 

Room  temperature  to  105°  C None.  None.  None. 

105°  C.  to  170"  C 1%  8%  7.3 

170°  C.  to  225°  C 6%  6%  2% 

225°  C.  to  270°  C 14%  14%  3.1% 

270°  C.  to  SOO"  C 4%  8%  3.1% 

Loss  on  evaporation  at  105°  C.  3H-ln.  dish.  5  hrs..  19.10%  25.6.5%  10.65% 

Penetration  of  this  residue  at  4°  0 21  55  37 

Penetration  of  this  residue  at  25°  C Soft.  Soft.  Soft. 

Melting  point  of  this  residue 23°  C.  Soft.  Soft. 

Crosby's   Consistometer  at   25°   C.   No.    12    Special* 

2  grams 42  

Crosby's   Consistometer   at   25°   C.   No.    12   Special* 

^    gram    •  ■  •  •  112  — . 

Crosby's   Consistometer   at   25°   C.   No.    12    Special* 

3  grams    ■  ■  ■  ■  •  •  •  ■  58 

•On   compound  after   evaporation. 
NOTE: — AU  penetrations  given  are  with  No.  2  Standard    Needle.    100    gram    load.      Distillation 
made  upon  100  grams.     Engler  viscosity  on  165  cc.    Melting  points  by  K    &  S.  method. 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SEC'Ion 


Toronto  Refuse  Disposal. 

The  concluding  article  relating  to  the 
economic  study  of  alternate  methods  consid- 
ered for  the  disposal  of  the  refuse  of  the  city 
of  Toronto  was  crowded  out  of  this  issue  on 
account  of  the  large  space  devoted  to  road 
and  street  statistics.  The  article  will  be  pub- 
lished  next  week. 


Methods  and  Cost  of  Relining  a  Brick- 
Lined  Reservoir  with  Concrete. 

A  problem  of  frequent  occurrence  in  the 
maintenance  of  water  works  properties  arises 
from  the  necessity  of  repairing  and  relining 
brick-lined    reservoirs   of    the    earth    embank- 


:'  Copper  Strip 


Fig.    1 — Sketch    Showing    Method    of    Making 

Copper  Joints  Between  Sections 

of    Concrete. 


nient  type.  This  relining  is  now  usually  con- 
structed of  concrete.  A  reservoir  of  the  type 
named,  at  Bellevue,  Pa.,  was  relined  with 
concrete.  A  description  of  the  methods  used 
on  the  work  was  contributed  to  The  Cornell 
Civil  Engineer  of  January,  1912,  by  Mr. 
Thomas  Fleming,  Jr.  The  following  descrip- 
tion is  taken  from  that  periodical.  The  speci- 
fications and  cost  data  were  contribued  to 
Engineering  &  Contracting  by  Mr.  Fleming. 

It  was  customary  10  or  15  years  ago  to  con- 
struct reservoirs  with  earth  embankment  and 
line  them  with  brick.  These  linings  in  many 
instances  answered  the  purpose  where  an  ab- 
solutely water  tight  structure  was  not  essen- 
tial. Water  tight  reservoirs  of  eartli  embank- 
ment design  are  now  invariably  lined  with 
concrete. 

The  reason  for  the  failure  of  the  old  type 
of  reservoir  to  be  water  tight  was,  as  a  riile, 
absence  of  expansion  joints,  lack  of  homo- 
genity  in  the  lining,  porosity  of  the  lining  or 
unequal  settlement  of  earth  embankment. 

Expansion  joints  were  not  used  as  the 
theory  was  that  the  joints  between  the  bricks 
would  open  an  infinitesimal  amount,  thereby 
taking  care  of  contraction  but  not  to  such  aii 
extent  as  to  permit  leakage.  This  result  was 
not  obtained  in  practice.  In  the  Bellevue  res- 
ervoir, to  be  hereafter  described,  there  was 
very  little  leakage  in  the  summer  months  but 
several  hundred  thousand  gallons  per  day  in 
the  winter  and  this  in  spite  of  the  fact  "that 
the  brick  work  consisted  of  a  2-ft.  vertical 
wall  circular  in  plan  and  backed  with  an  earth 
embankment  so  that  there  was  outside  pres- 
sure against  a  masonry  arch. 

Probably  the  most  serious  item  is  lack  of 
homogenityof  material.  The  slightest  settle- 
ment in  an  earth  slope  embankment  at  any 
point  is  very  likely  to  cause  the  brick  work 
to^  settle  at  the  same  point  and  to  open  the 
joints  between  bricks.  Where  concrete  slabs 
are  used,  the  slab  will  arch  over  any  small 
settlement  and  it  will  take  considerable  set- 
tlement to  break  the  lining. 

.As  concrete  is  the  material  that  has  proven 
so  successful  in  new  construction,  it  is  nat- 
urally looked  to  for  remedying  the  faultv  con- 
struction in  old  work.  It  is  especially  adapted 
to  lining  work  as  it  is  comparatively  cheap, 
can  be  made  impervious  when  properly  placed, 
can  be  placed  in  large  units  not  subject  to 
small  settlements  in  foundation,  and  can  be 
provided  with  expansion  joints. 

Where  the  old  liiiing  has  a  good  foundation 
and  has  not  settled  too  unequally  it  will   fur- 


nish an  excellent  backing  for  a  concrete  lin- 
ing. This  should  be  placed  in  blocks  8  ft. 
square  and  6  ins.  thick.  The  blocks  should 
be  laid  in  checker  board  style  with  alternate 
blocks  first  and  with  balance  of  blocks  after 
the  first  set  have  completely  set  up.  There 
should  be  a  3-in  lap  joint  left  on  the  bottom 
of  the  first  set  of  blocks  and  a  %-in.  opening 
above  this  along  between  the  adjacent  blocks. 
After  the  second  set  of  blocks  has  been 
poured,  the  %-in.  groove  should  be  filled  with 
a  suitable  asphaltum  compound.  The  tops  of 
all  blocks  should  be  finished  with  cement 
mortar  before  they  have  set  up  and  this  really 
forms  the  impervious  coating  to  the  concrete. 

However,  all  brick-lined  reservoirs  do  not 
have  flat  paved  slopes.  The  Bellevue  reservoir 
of  the  Ohio  Valley  Water  Co.,  which  sup- 
plies a  large  suburban  territory  west  of  Pitts- 
burg, consists  of  an  earth  embankment  with 
a  vertical  lining  of  brick  masonry  2  ft.  thick. 
The  reservoir  is  130  ft.  in  diameter  and  20 
ft.  deep.  It  rests  on  solid  rock  foundation 
which  several  years  ago  was  covered  with  a 
concrete  floor.  It  has  a  capacity  of  2,000,000 
gals.  The  lining  consists  of  brick  masonry 
laid  up  with  mortar  joints  and  is  2  ft.  thick. 
It  is  backed  as  previously  stated  by  an  earth 
embankment. 

During  the  winter  season  the  joints  between 
the  bricks  opened  up  enough  to  allow  as  much 
as  400,000  gals,  per  day  to  leak  out.  An  ex- 
amination showed  that  this  leakage  must  be 
through  many  infinitesimal  cracks  in  the 
joints  between  bricks  as  there  were  no  well 
defined  points  of  leakage.  The  exterior  ein- 
bankment  appeared  to  be  in  good  shape  and 
tlie  leakage  appeared  to  work  down  next  to 
the  wall  to  the  shale  formation  below  and 
thence  through  seams  in  the  shale  to  a  nearby 
ravine. 

While  the  leakage  was  not  seriously  threat- 
ening the  stability  of  the  reservoir,  yet  it  was 
a  serious  proposition  financially.  The  cost  of 
pumping  water  at  this  plant  against  the  high 
head  (480  ft.)  prevailing,  was  at  that  time  3 
cts.   per   1,000   gals.      This   cost    includes    only 


waterproofing  methods,  but  it  J  r,. 
cided  to  reline  the  reservoir  wioln  r  ■  * 
Crete  lining.     This  lining  was  d\„J;^ 
constructed  in  sections  29  ft  lonhn  ■ 
and  extending  the   full  vertical  Lu" "('' 
reservoir.     The  sections  were  cfeJl 
metal    expansion    joint.      This  it  1 ", ' 
thin  sheets  of  copper  of  No  28  Lv 
20   ft.     The  sheet  of  copper  ^,rJ; 
and  then  folded  at  the  center  f(lj",, ; 
4  ins.,  as  shown  in  Fig.  1.    OneW,. 
serted  in  the  section  to  be  built  ;|'„, 
adjacent    section    was    constructcl  tV 
edge  was  inserted  in  it.  leavingij' 
tween  the  faces  of  the  adjacent  ftid, 
sections    were   built   alternately,  ihi- 
panying  illustration,  Fig.  2,  show-h, 
used  by  the  contractor  in  handliitl 
There  were   forms   for  four  secns 
the    work    could    progress    contio 
took  a  day  to  pour  one  section  a  v 
section  was  being  poured,  the  caitit 
bracing  the   section   for  the  nexja 
and  laborers  were  removing  fori'  f 
tions  that  had   been  poured  twow 
and  were  setting  this   form  for  irk  .,: 
low  two  days  later. 

The  form  for  each  section  waton;^-" 
in  one  piece  with  vertical  struts  d 
tal  nailing  pieces.     These  nailingicc 
2  ins.  X  12  ins.,  cut  to  the  arc  •  tl 
and   spaced  2   ft.  c.  to  c. ;   1-in.  !«ti 
nailed   to   these   vertically   and  2'. 
struts   also  vertical  were   spaced  : 
of  the  form  5   ft.  c.  to  c.    The  ai 
nailed    to     these     struts.      The    :x: 
stated  that  the  contractor  must  t 
holes  in  the  concrete  floor  for  sior 
bracing   form   work.    Heavy  pieceo 
were  therefore  laid  on  the  floor  rt' 
voir  entirely  across  it  and  bracedgr, 
wall  on  the  opposite  side.     The  n, 
were  then  nailed  to  these  timbersT 
tion    was   poured   in   one   day.    T' 
was  a  1  :2  :4  mixture  and  was  pla4 
thoroughly    spaded.      The    filling  :, 
slowly  so  that  the  concrete  in  thov 


Fig.  2— View  Showing  Original  and  Lined  Surface  of    Reservoir  and    Methcd  of  ""H' 

Forms. 


fuel  and  labor.  It  was  estimated  that  the 
leakage  averaged  100,000  gals,  per  dav  per  an- 
num, which  amounted  to  a  financial  loss  of 
$3  per  day,  or  $1,09.5  per  year.  This  capital- 
ized at  8  per  cent  would  represent  an  invest- 
ment of  $13,688. 

Several  schemes  were  proposed  to  stop  this 
leakage,   some   of    them     involving     patented 


of    the    section    would    attain   its    : 
before   the   pressure   from  above  ci'l 
a   deformation   of   forms.     Upon  tlv' 
tion  of  a  section  it  was  allowed  to  i" 
days  before  removing  the  form.  _  Ti 
was  then  gone  over  with  tools,  imf 
removed,    and    a    thin    coat   of  liqu 
grout  was  applied.     Upon  the  com  ' 
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L     ■  test  showed  that  the  resenoir 

water  tight.  The  work  had 
.i  in  24  days  according  to  the 
onitract  as  'while  the  reservoir 

amission  it  was  necessary  to 
i;o  the  mains,  which  is  a  dif- 
ler  conditions  existing  at  this 
work  was  promptly  executed 
v)r  witliin  the  contract  period. 

,t  the  work  was  $-2.028  so  that 

;tected     will     pay     for     it     in 

;rs.     The  contractors  were  Pihl 

:  ittsburgh.  The  engineering,   in- 

and  supervision  of  construc- 
'ed  by  the  firm  of  Chester  & 
■tsburgh. 

is  were  received  on  two  types 
I    first   was    for   lining   the   old 

an  8-in.  lining  of  concrete,  and 
.  lor  a  lining  composed  of  4 
and  4  ins.  of  brick,  the  brick 
;ie  to  replace  the  forms  neces- 
:  irmer  type.  The  all  concrete 
Table  and  the  bids  received  for 
■1  were  somewhat  lower  than 
for  the  combination  type,  .^n 
specifications  for  both  types  of 
!i  bids  were  received  follows: 
IS  approximately  130  ft.  in  diam- 

deep.  .\fter  it  is  emptied  tlie 
thorouglily  washed  with  a  hose. 

has    been    thoroughly    washed. 

;  with  an  S  in.  thickness  of  con- 

e-brlol{  as  liereinafter   outlined. 

iig,— The    concrete    lining    is    to 

■  Portland  cement.  2  parts  sand, 
el  accurately  measured  by  vol- 
mixed  first  tliorou!;hly  well  dry 

•  n  to  be  added  in  definite-quan- 
hole  mixture  turned  until  every 
el    is    completely    covered    with 

:  Crete  work  on  the  finished  sur- 
iirly  smooth  and  in  good  eondi- 
•  nd  proper  care  must  be  used  in 
Tierete  to  have  it  thoroughly 
lie  forms  and  to  leave  no  voids. 
St  be  used  after  its  initial  set 
and  no  retempered  concrete  will 
concrete  is  to  be  placed  in  sec- 
-al   joints   spaced    30    ft.    apart. 

•  to  be  formed  of  a  corrugated 
Xo.  28  gage  extending  the  full 
nt  from  bottom  to  top  of  reser- 
^idth  of  12  ins.  A  hollow  groove 

the  joint  throughout  its  entire 
^  be  3  ins.  by  3  ins.  in  cross 
voove  is  to  be  filled  with  clay 
section  of  concrete  is  built,  and 

plate  is  to  pass  through  the 
uToove.  Each  section  is  to  be 
.  er  four  pourings  and  must  be 
■>  form  one  continuous  section. 
:   the  surface   of   the   horizontal 

■  wo  consecutive   layers   is    to    be 

pouring  and   before  the  second 
:t  Is  to  be  thorougly  cleaned  and 
th  cement  grout. 
1  Lining. — In  case  the  concretc- 
ised  it   is   to  consist  of  a   4-in. 
t  a  distance  of  4  ins.   from   the 
•  rvoir  and  the   space  between    i.s 
with  concrete.    The   surface   of   the 
reservoir  is  to  be   cleaned  as  pre- 
mised.   The  brick  work  is  to  be  lai  " 
ent    mortar    consisting    of    one    pai  • 
•ment  and  two  parts  sand.    The  joints 
ie  from    U    to   =i    in.    and    the   brick 
be  laid  so  as   to    have   full   mortar 
>ottom   and   ends.     Before    laying    all 
1  be  dipped  in  water.  ,The  joints  »re 
truck  but  are  to  be  left  rough  so  as 
with   the  concrete   mortar    and    the 
lie    concrete    is    to    be    deposited    in 
ayers  as  previously  specified  for  con- 
I  but  no  expansion  joints  will  be  used. 
e  of  the  brick  work   on   the   interior 
I  rvoir  is  to  be  plastered  with  cement 
■sistlng-  of  one  part  cement  and   two 
I-     This   mortar   is    to    be   applied    so 
will  be  a  minimum  thickness  of  '/4  in. 
jrface   is  to  be  left   smooth,     ^rortar 
'Plied  as  soon  as  mixed  and  no  mortar 
begun  its  initial  set  or  which  is  re- 
sill  be  permitted  to  be  used. 
Suitable  form  work  must  be  provided 


for  the  reserv..ir  lining  if  of  concrete.  These 
forms  must  be  securely  braced  ."o  that  there 
will  be  no  deformation  and  if  the  engineer 
deems  the  bracing  furnished  by  the  contractor 
insufficient,  lie  shall  have  full  authority  to  order 
an  increased  amount  of  bracing  .«o  that  this 
result  will  be  obtained.  The  lornvs  are  to  be 
accurately  set  to  line  and  the  surface  of  the 
form  must  be  smooth  so  that  on  being  removed, 
they  will  not  injme  the  surface  of  the  concrete. 
In  case  lumber  is  used  the  surface  should  be 
planed  on  the  side  exposed  to  the  concrete.  All 
forms  are  to  be  made  tight  .so  that  no  cement 
mortar  will  leak  out.  Forms  may  be  removed  as 
soon  as  concrete  is  sufficiently  hard  to  remove 
any  possibility  of  injuring  the  surface  of  the 
concrete.  The  water  company  will  not  permit 
existing  floor  of  the  reservoir  to  be  cut  for  plac- 
ing forms. 

The  following  costs  do  not  include  over- 
head cliarges,  nor  do  ihcy  include  10,000  ft. 
B.  M.  of  old  lumber  which  was  used  for  fortti 
work  in  addition  to  the  lumber  itemized  in 
the  list  given.  The  cost  of  material  was  much 
higher  than  usual,  due  to  the  fact  that  it  was 
necessary  to  haul  it  all  several  miles  up  a 
very  steep  grade  where  it  was  ncces.^ary  to 
use  extra  teams  for  a  part  of  the  distance. 
Prices  quoted  for  hauling  were  25  cts.  per 
barrel  for  cement  and  $2.10  per  1,000  for 
brick.  There  was  a  total  of  201%  cu.  yds.  of 
concrete  used. 

COST   OF    RKLIXIXG   BRICK-LIXKD    KESKR- 
VOIRS   WITH   COXCRRTE. 

Per 
cu.  yd. 
Item.  concrete. 

2G0  bbls.  cement  at  $1.25.  deliv'd..$    32.i.00      

123  tons  sand  at  $1.65.  delivered..      202.95       

276  tons  gravel  at  $1.45,  delivered      400.20      


Total    concrete    material $  92S.15 

4  M.  ft.  of  1-in.  boards  at  $22 8S.00 

Tools  and   lumber 55.00 

Nails,  oil.  supplies  and  incidentals  18.50 


Total  form  mat'l  and  incidentals.$  161.30 

Foreman.  20  days  at  $5 100.00 

Caipenters    at    $3.50   per   man    per 

day     310.14 

I^bor  at  $1.85  per  day 297.30 

F'inishing  and  cleaning  up 54.16 


Total  for  labor 

Total  cost   of  lining... 


761.60 


.$1,851. 


$4.60 


$0.80 


$3.77 
$9.17 


Cost    of    Constructing    a    Small    Rein- 
forced Concrete  Reservoir. 

Contributed  by  C.  A.   liingham.   Consulting  En- 
gineer,  Carlisle,    Pa. 
A  small  concrete  reservoir  was   constructed 
at  Mt.  Holly.  Pa.,  in  1909  by  the  Cumberland 
Clay   Co.   to  impound   water    for  various  pro- 
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Fig.   1 — View  of  Small   Reinforced   Concrete 

Reservoir   Filled   on   Three   Sides  and 

Buttressed  on  the  Fourth. 


cesses  in  the  refining  of  clay.  The  supply  is 
from  numerous  sump  pits  throughout  the  clay 
mines  and  tunnels ;  these  sumps  are  boxes 
about  4  ft.  square  which  are  sunk  along  the 
car  rails  and  are  placed  low  enough  to  drain 
the  headings  in  which  they  are  placed.  The 
feed  pipes  are  protected  by  screens. 

The  reservoir  is  73  ft.  long  and  53  ft.  wide 
and  5  ft.  inside  depth,  thus  holding  140,000 
gals.  About  3  ft.  of  the  wall  is  in  cut.  which 
was  shale  and  tough  clay;  and  the  remainder 
is  above  the  natural  surface.     The  walls  are 


6  ft.  total  height,  and  12  ins.  thick  at  top  and 
18  ins.  at  bottom,  with  an  inside  heel  12x15 
ins.  Batter  is  all  on  the  outside.  On  three 
sides  a  fill  was  made  to  within  18  ins.  of  top 
of  wall,  but  on  lower  side  this  would  have 
meant  an  excessive  cost  so  buttresses  were 
built  every  10  ft.  as  shown  in  the  accompany- 
ing  illustration.   Fig.    1. 

The  walls  were  heavily  reinforced  both  hori- 
zontally and  vertically  with  light  rails  and 
other  steel  on  hand  and  at  the  corners  heavy 
steel  bent  to  right  angles  was  pl.iced  on  12-in. 
centers,  the  arms  running  from  3  to  6  ft.  into 
each  side  wall.  Keyed  expansion  joints  were 
used  every  30  ft.  The  floor  was  constructed 
by  a  well  puddled  mixture  of  clay  and  gravel 
and  given  a  surf,acing  of  4  ins.  of  concrete 
and  cut  in  blocks. 

A  heavy  wire  fence  was  placed  on  top  of 
the  wall.  The  outlets  to  the  mills  are  con- 
trolled by  valves  and  the  overflow  is  taken 
care  of  by  a  small  spillway.  Aiter  three  years 
of  service  the  reservoir  is  as  good  as  the  day 
completed ;  the  only  maintenance  being  an 
occasional  cleaning  of  the  clay  sediment  on 
the  bottom.  It  doesn't  leak  at  all  and  the 
walls  haven't  cracked. 

The  work  was  performed  by  the  company 
forces  under  plans  of  the  writer;  and  the  sand 
and  gravel  was  procured  on  the  property. 
The  cost  data  follow : 

Excavation: 

1  foreman  7  days  at  $2 $  14.01) 

7  laborers  7  days  at  $1.25  up 75.25 

2  carts  5  days  at  $3 30.00 

Total  for  360  cu.  yds $119.25 

Cost  per  cu.  yd.,  excavation,  33  cts. 

Concreting: 
Form    work:    Carpenter    and    helper    (old 

lumber  used)    $  22.75 

.Mixing  and  placing:  Foreman  7  days  and 

7  laborers  7  days 75.23 

Materials: 

185  bbls.  cement  at  $1.35 249.75 

192  cu.  yds.  gravel  at  $0.40 76.80 

Reinforcing    le.oo 

Total  for  144  cu.  yds.  concrete $440.35 

Cost  per  cu.  yd.,  concrete.  $3.00. 
Clav   lloor.    fence,    miscellaneous    (not   in- 
cluding pipes  or  valves) 84.40 

Total  cost   $644*20 

The  cost  of  the  reservoir  complete  per  1,000 
gals,  was  $4.60. 


Some  Features  and  Methods  of  Water 

Works  Operation  in  Springfield, 

Illinois. 

Four  important  subdivisions  of  water  works 
operation,  namelj%  the  installation  of  meters, 
the  free  water  problem,  the  extension  of 
mains,  and  the  laying  of  service  pipes,  were 
discussed  in  a  paper  before  the  recent  meeting 
of  the  Illinois  Water  Supply  Association  by 
W.  J.  Spaulding,  Commissioner  of  Public 
Property  in  Springfield,  Illionis.  The  follow- 
ing matter  is  abstracted  from  Mr.  Spaulding^s 
paper. 

W.\TER    METERS. 

In  the  average  American  city  I  tliink  the 
us?  of  meters  is  almost  indispensable.  They 
are  especially  an  advantage  here  because  ex- 
travagance is  characteristic  of  Americans.  We 
are  also  impatient  and  intolerant  toward  what 
might  be  considered  petty  regulations.  Rules 
regarding  the  use  of  water  which  I  under- 
stand are  strictly  enforced  in  some  European 
cities,  would  be  looked  upon  here  as  pestifer- 
ous. The  meter  will  automatically  and  ef- 
fectually do  the  work  of  many  rules  and  in- 
spectors. In  Springfield  we  were  short  of 
water  and  have  not  provided  enough  yet.  It 
seemed  to  us  that  to  expend  large  sums  to 
develop  our  plant  and  increase  the  supply 
while  a  large  portion  of  the  daily  pumpage  was 
getting  away  without  doing  anybody  any  good 
would  be  like  adding  waste  to  waste.  Our 
first  step,  therefore,  was  to  install  meters. 
This  at  first  was  left  optional  with  consum- 
ers, but  was  encouraged  in  two  ways — first, 
by  the  city  furnishing  the  meter  at  its  own  ex- 
pense and  maintaining  it  so  far  as  ordinary 
wear  and  tear  is  concerned ;  and,  second,  be- 
cause the  consumers  usually  enjoyed  a  saving 
over  the  old  fixture  rate. 

A  year  ago  next  April  our  city  passed  an 
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ordinance  requiring  all  services  to  be  metered 
within  two  years.  On  March  1.  1911,  we  had 
about  2,200  meters  in  use.  March  1st,  this 
year,  we  had  about  5,000  in  use.  Our  daily 
pumpage  has  been  steadily  decreasing,  and 
we  have  been  able  to  supply  the  city  from  our 
wells  regularly  for  the  past  si.-c  months. 
While  we  had  to  meet  a  good  deal  of  preju- 
dice at  the  start,  I  think  it  is  safe  to  say  that 
fully  7o  per  cent  of  our  consumers  are  satis- 
fied', and  more  are  being  converted  every  day. 
I  am  told  that  in  one  large  city  the  past  sea- 
son the  supply  to  all  residences  was  cut  oft 
at  the  curb  bo.x  to  save  the  water  for  fire 
protection.  Later  the  installation  of  meters 
was  begun.  Had  that  city  been  on  the  meter 
system  probably  this  drastic  measure  would 
not  have  been  necessary. 

It  is  necessary  only  to  make  the  patrons  un- 
derstand that  conservation  means  in  the  end 
lower  rates  and  better  service  for  them.  The 
propositoin  is  simple.  For  example,  if 
10,000,000  gals,  are  jiumped  through  the  mams, 
and  only  5.000,000  gals,  devoted  to  legitimate 
use,  the'5.000.000  gals,  of  waste  must  be  added 
to  the  bills  of  consumers  the  same  as  if  it 
had  been  used.  If  the  5,000,000  which  were 
wasted  had  been  sold,  it  is  obvious  that  the 
rates  could  have  been  reduced  50  per  cent  and 
the  Water  Department  still  would  have  re- 
ceived the  same  gross  income,  less  the  cost 
of  additional  mains. 

One  matter  that  should  not  be  overlooked 
with  reference  to  the  meter  problem  is  that 
a  meter  is  a  machine  and  will  get  out  of  order. 
A  water  system  might  better  not  be  metered 
at  all.  at  least  from  a  revenue  standpoint,  if 
the  meters  are  to  be  installed  and  then  al- 
lowed to  take  care  of  themselves.  I  'hink  it 
is  a  serious  mistake  for  the  consumer  to  own 
the  meter.  The  Water  Department  should 
own.  install,  and  take  care  of  meters,  and  so 
keep  its  records  that  it  can  know  the  history 
of  every  meter  from  the  time  it  was  installed 
down  to  date.  Our  experience  is  that  meters 
seldom  get  fast,  but  continually  become  slow. 
In  the  past  summer  we  started  a  test  of  all 
meters  which  had  been  in  service  more  than 
two  years.  The  test  was  made  at  the  prem- 
ises. These  tests  showed  that  about  four 
meters  out  of  live  were  from  5  per  cent  to 
90  per  cent  slow.  It  should  be  explained, 
however,  that  these  meters  had  been  in  for 
from  two  to  twelve  years.  Most  of  them 
had  been  in  service  eight  or  ten  years.  To  il- 
lustrate, we  removed  a  meter  which  had  been 
yielding  75  cts.  per  month  in  revenue,  and 
replaced  it  with  an  accurate  one.  The  rev- 
enue at  this  place  rose  to  $13.  Reference  to 
the  ledger  showed  the  registration  had  been 
gradually  falling  off  for  several  years.  Of 
course,  the  consumer  felt  greatly  aggrieved 
and  assumed  that  he  was  being  robbed,  but 
was  finally  convinced  that  he  was  wasting  a 
great  deal  of  water  and  by  a  change  in  man- 
agement cut  his  bill  down  to  about  $4  per 
month,  which  in  his  case  might  be  considered 
normal.  This  is  only  one  of  many  similar 
cases.  I  think  it  is  safe  to  say  that  on  all 
meters  that  had  been  in  more  than  eight  years 
we  were  losing  40  per  cent  in  income  on  the 
average.  Tests  for  accuracy  should  be  made 
at  regular  intervals  not  more  than  two  years 
apart.  We  expect  to  follow  up  the  work  of 
installing  meters  and  complete  it  this  summer. 

FREE  WATER. 

In  our  city,  as  in  many  others,  free  water 
was  given  to  various  institutions  from  the 
beginning,  and  these  were  added  to  from  time 
to  time,  until  we  had  a  great  many  such  con- 
sumers. We  have  a  park  system  which  is  pro- 
vided for  by  a  state  law.  The  revenue  is 
provided  for  by  a  special  tax  levy.  It  is  no 
more  fair  for  the  Water  Department  to  fur- 
nish them  water  free  than  to  pay  for  the 
park  policemen.  The  Water  Department  is 
no  more  obligated  to  furnish  the  public  schools 
free  of  charge  than  to  p%y  their  janitor.  It 
is.no  more  entitled  to  furnish  the  cemetery 
with  water"  than  to  pay  the  grave  digger.  In 
our  city  we  have  put  these  and  a  number  of 
other  free  consumers  on  the  pay  list.  At  one 
school  building  when  the  meter  was  first  in- 
stalled  the    consumption    was    at    the    rate   of 


about   $75   per   month.      This,   of   course,   was 
largely  due  to  leakage. 

In  this  matter  of  free  water  there  is  a  ques- 
tion of  equity  which  is  often  overlooked  in 
municipal  management.  It  is  assumed  that 
a  water  plant  should  be  self-sustaining,  and 
on  this  point  there  is  no  argument.  If  the 
funds  of  the  Water  Department  are  diverted 
to  other  uses,  it  is  obvious  that  in  that  case 
water  consumers  are  being  made  an  object  of 
special  taxation  indirectly  through  the  water 
rates.  For  instance,  suppose  that  the  water 
rates  were  placed  high  enough  so  that  the 
revenue  would  not  only  support  the  water 
plant,  but  would  pay  the  cost  of  maintaining 
the  fire  department  also.  Then  a  citizen  would 
be  taxed  to  support  the  fire  department,  not 
in  proportion  to  the  property  owned,  but  in 
proportion  to  the  water  he  used,  and  a  sub- 
stantial portion,  say  one-half  of  his  water 
bill,  would  really  be  a  charge  for  fire  pro- 
tection. Then  fire  protection  for  the  whole 
city  would  be  paid  for  by  water  consumers, 
while  nearly  one-half  the  people  enjoy  the 
same  protection  and  pay  nothing.  The  fur- 
nishing of  free  water  is  only  another  method 
of  diverting  the  funds  of  the  Water  Depart- 
ment away  from  their  proper  channel,  and  to 
that  extent  an  unfair  burden  is  being  placed 
upon  those  who  pay  for  water.  On  account 
of  its  importance  from  a  sanitary  standpoint, 
we  cannot  fail  to  see  the  urgency  for  promot- 
ing the  general  use  of  a  public  water  supply, 
aiicl  the  most  certain  way  to  do  this  is  by 
making  it  as  cheap  as  possible.  A  city  can- 
not be  made  beautiful  or  sanitary  until  every 
working  man  can  enjoy  the  advantages  of  city 
water.  In  our  city  only  a  little  more  than 
half  of  the  residents  are  water  takers,  and 
one  of  our  problems  is  to  increase  the  number. 

REVENUE   FOR  EXTENSION   OF   MAINS. 

The  matter  of  water  rates,  however,  is  of 
no  greater  importance  than  the  necessity  of 
making  the  service  easily  available.  That  is 
to  say,  the  distributing  main  must  be  acces- 
sible to  the  prospective  consumer,  and  the 
installing  of  the  service  pipe  should  be  made 
as  easy  and  inexpensive  as  possible.  Home 
builders  cannot  take  city  water  if  there  is  no 
main  within  reach.  At  the  same  time  any 
water  department  can  easily  bankrupt  itself 
by  draining  its  resources  for  water  main  ex- 
tensions from  which  there  is  insufficient  reve- 
nue. One  of  the  problems  now  before  our 
Water  Department  is  the  question  of  how 
best  to  provide  revenue  for  extensions.  In 
the  past  we  have  been' meeting  this  expense 
from  the  revenues.  In  a  prosperous  and 
growing  city  the  cost  of  water  pipe  extensions 
commonly  amounts  to  about  25  per  cent,  of 
the  gross  income. 

There  are  three  ways  in  which  this  expense 
may  be  met.  namely,  from  water  revenues,  by 
bond  issues,  or  by  a  special  assessment  against 
the  frontage.  In  the  first  instance  water  con- 
sumers foot  the  bill  directly ;  in  the  second  it 
becomes  a  permanent  interest  bearing  obliga- 
tion against  water  patrons.  By  either  of  these 
two  methods  it  must  be  provided  for  in  the 
rates.  By  the  third  method  it  is  paid  once  for 
all  by  the  owners  of  the  property  benefited, 
and  in  that  case  the  rates  for  water  could 
be  reduced  approximately  25  per  cent,  and  at 
the  same  time  leave  the  department  the  same 
net  income.  In  the  past  two  years  we  have 
had  some  large  additions  laid  out  in  the  resi- 
dence part  of  the  city.  These  additions  were 
not  available  as  home  sites  without  city  water. 
Since  there  were  no  consumers  immediately 
to  be  had  the  Water  Department  refused  to 
make  extensions.  The  owners  of  the  addi- 
tions concluded  to  lay  the  main  at  their  own 
expense,  and  the  argument  to  justify  the  ex- 
penditure was  as  follows :  Investment  for 
water  pipe  in  front  of  these  lots  would  amount 
to  about  $14  for  each  40-ft.  lot;  that  for  the 
exneuditure  of  $14  on  the  lot  its  value  was 
enhanced  at  least  double  that  amount,  so  that 
as  a  matter  of  fact  the  investment  in  water 
pipe  paid  a  profit  of  100  per  cent  to  the  owner 
of  the  frontage.  As  the  lots  were  sold  the 
real  estate  dealer  received  the  money  he  had 
invested  in  the  pipe,  together  with  100  per 
cent  profit  on  it.  so  that  the  Water  Depart- 
ment surely  could   not  be  said  to  be  in  debt 


to    him.      Therefore,    no    refund  L 
Now,  under  the  old  method  of  pat;"" 
water   pipe   from   the   water   revi 
owners  would  have  collected  the 
water   pipe   from   the    home   bui'. 
same.     The  home   builder   who  i 
lot  by  putting  a  house  on  it  woul 
pay   for  the  water  pipe  in  his  w... 
soon   as    he   had   become   a   watti-  " 
notwithstanding  that  he  had  alrearS"","' 
the   pipe  twice  overwhen  he  boii|t\',  | 
This  would  seem  to"  be  a  ridiculo' i|,'j!  • 
tency  which  penalizes  the  home  •-''       * 


>  made. 


>i  10 

•t>  as 


vor  of  the  lot  owner,  and  at  leasti  the  t 
of  municipal  ownership  could  justjs  wpll  h! 
avoided.      The   cost   of   sewers  a:    ■ 
raents  is  acknowledged  as  a  legit 
against   the  frontage  and  is  panj 
ingly.     The  value  of  a  water  mai 
a  lot  is  much  more  certain  and 
sewers  or  pavement,  because  thii 
any    business    or   purpose    for   v. 
could    be    used     that    water    wo 
necessary     or     desirable.      It    is 
ing      an       ever-flowing      spring,    ,„ 
flowing     under     pressure,     withinre 
the     lot,     and     though     a  residentm; 
no    water    at    all    the    fire    protecm 
an    annual    saving    in    insurance.   (  i 
fectly  natural  that  a  real  estate  o\'jr 
capitalize    the    value    of    a    water  lai 
charge   it  to   the  home  builder  whjn 
lot,  just  as   he   would   charge  for  si 
pavement,   or   a   boulevard.     Therirt 
is  more  logical  or  fair  than  to  reqc 
pay   for   the   main   in   the  beginnin  s; 
gets   the  money  back   with   perhap  ii. 
dred  per  cent  profit? 

Charging  water  pipe  to  the  froii;c 
new  in  this  state,  and  is  quite  gene  i 
nesota,    but    there    they    have   a    til 
spreading  the  cost  over  a  period  oler 
collecting   the    amount    with   the  ru! 
assessment,    which    makes    the  aiinl 
so  small  that  it  is  scarcely  noticed  d 
the  collection  in  a  very  inexpensivdii 
advantages  to  a  city  of  some  such't-i 
far-reachmg.     Under   such   a  plan  iii 
would   be   extended   in   all   directio! : 
additions  were  laid  out.  instead  of  ii 
back  until  such  time  as  there  are  eu£ 
sumers  to  make  the  extension  profb' 
avoiding  the  unfortunate  necessity  ic 
ing  many  home  builders  to  provide  c: 
a    well    and    outhouse    on    their  lo- 
when  the  main  is  extended,  often  a  gi 
her  of  residents  have  become  settled'! 
fied.   and   will   not   put   in  the  servii 
persons  in  planning  a  new  house  *\ 
city   water   but   the    same   persons   >\: 
rearrange    an    old    house.      This   iili 
complishes   three   things   of  vital  inv 
First,   it   makes   the   water  availabli  ■ 
who  want  to  use  it;  second,  it  reduc ;! 
of   water   in    two   ways,   namely,  h\> 
the   water    department   of   the  co.^;! 
sions,  andTj'y  greatly  increasing  the  ii 
patrons;   third,  .and  above  all.  it  isnc  r. 
equitable  plan  yet  devised. 

INSTALLATION    OF    SERVICE    CONNEi'" 

A  weak  feature  commonly  found 
ministration  of  public  water  work>  ' 
installing    of    service    pipes    is    dor 
plumbers.      In   our  city   it  has  co«t 
to  $50  to  install  a  service  pipe.    Th! 
<loublc    what   it   would   be   if  the  D;'' 
did   the  work   at  actual   cost.     A  w;r  p 
should  expect   to  earn  its  revenues  •oif 
sales   of   water,    and    should   theref 
terested   in  making  it  as  easy  as  p> 
citizens  to  obtain  the  service.    Witlna' 
in   mind   our   city   council   introduct  a" 
dinance  providing  that  all  services  siH'e 
stalled  by  the  Water  Department  at  ist 
by  this  means  we  are  enabled  to  m:  : 
form   charge   which   applies   to  botli 
and  short   iervices  alike,  so  that  th 
who   happens   to  be  on   the  long  si 
street   will   have   to   pay  no  more  t 
were   on   the  short   side.     This  was 
writhout    stirring   up   a   good   deal  • 
with  our  local  master  plumbers,   .vli 
to   retain   this  business.     We  were  i 
with    political    destruction.      But  sii 
are      onlv      incidents     in     the     day 
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Siiem    for    Draining    103,000 

,cr<in  Washington  County, 

t      Mississippi. 

c  been  completed  and  a  ditch 
!   for  draining  103,000  acres  of 

ihe  Yazoo  Delta,  about  (io  miles 
-idirg,  Miss.,  and  30  miles  east 
,i|)i  River.  This  area,  as  shown 
-  of  fairly  compact  shape,  being 

north  and  south  and   11  to   19 

-;  and  west.     Most  of  the  area 

\n  74  per  cent  is  wooded  and 


SUNTLOWER 


talava  drama;,,  ;:-  .,1  Uu;^-  ^aiuc  uwiiik  to  the 
crooked  and  obstructed  channel  of  that  stream 
Indeed  the  overflow  from  Little  .\tchaialava 
sometmics  hnds  its  wav  south  trum  Belgrade 
into  a  great  cypress  pond  in  tlic  Si.utlicastern 
corner  ot  the  district,  and  occa.sionallv  goes 
even  farther  westward  to  the  head  01  Go.i.len 
Lake,  about  lialiw.iy  to  the  SunlLnver  River, 
following  a  low,  shallow  and  ill-deliued  sl.nmh 
all  the  way. 

Two  of  the  above-named  natural  channels, 
Ditchlow  Bayou  and  Wasp  Lake,  would  form 
very  good  outlets  for  practically  the  entire 
drainage  district,  except  for  the  liigh  stage  of 
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(linage   District  Containing    103,000   Acres    in   Washington    County.   Mississippi. 


nder  cultivation,  the  reiiiauiing 
ig  deadened  timber  and  bodies 
ep  to  be  reclaimed.  Cultivated 
:  $20  to  $-50  per  acre  and  wood- 
10  $20  per  acre.  Practically  all 
a.i   can   be   cultivated    when   cleared 

iiage  and  Outlets. — The  natural 

area  shown  by  the  map  is  very 

e  smaller  natural  channels  are 

-tructed  and  lack  good  outlets 

.  .'.\e  twn  rivers  and  of  the  larger, 

ij   lakes  have  become  built  up  higher 

ill  level  by  sediment  deposited  dur 
«s.  The  combined  result  is  a  nuni- 
»ns  which  retain  the  water  that  falls 
I  is  backed  in  upon  them  from  the 
3  and  Yazoo  rivers  until  it  dries  oflf 
ition. 

|e  the  natural  drainage  is  as  follows  : 
;n  four-fifths  of  the  area  slopes  to- 
west.  The  northwest  corner  is 
Beasley  Bayou  which  has  a  good 
the  Sunflower  River.  Likewise  a 
lall  area  in  the  southwest  corner 
ugh  a  system  of  sloughs  and  bayous 
harge  into  the  Sunflower  River  at 
;y  countj'  line.  .\ll  the  remainder 
stern  slope  drainage  is  through  an 
•  connected  system  of  channels,  com- 
nly  of  Jackson  and  Little  Jackson 
'Id  Lake,  Buck  Bayou  and  Ditchlow 
ich  emptv-  into  the  Sunflower  River 
own  of  Murphy.  The  eastern  one- 
e  area  drains  into  the  Yazoo  River, 
channels  are  Sky  Lake,  Bone  Creek 
Bayou  in  the  north  and  Atchafalaya 
he  south.  Between  these  two  larger 
are  several  independent  bayous 
directly  into  the  Yazoo.   The  .\tcha- 


water  in  the  Sunflower  and  Yazoo  rivers  dur- 
ing spring  freshets.  During  such  periods  these 
two  channels,  together  w..')  Beasley  Bayou, 
Little  Atchafalaya  Bayo;;  and  several  smaller 
bayous,  act  as  intakes  rather  than  outlets  and 
permit  the  high  water  from  the  river  to  reach 
and  flood  file  interior  of  the  district.  Some- 
times when  the  water  has  been  very  high  in 
both  rivers  at  the  same  time,  it  has  been  ob- 
served that  muddy  water  backing  in  from  the 
Yazoo  through  Little  Atchafalaya  Bayou  meets 
clear  water  backing  in  from  the  Sunflower 
through  Ditchlow  Bayou,  the  meeting  point 
being  at  the  head  of  Gooden  Lake.  During 
such  periods  the  lowlands  in  the  southeast 
corner  of  the  district,  a  tract  of  about  6,000 
acres  in  the  northwest  part  of  township  15 
north,  range  5  west,  and  an  extensive  area  in 
the  vicinity  of  Wasp  Lake,  become  flooded  to 
a  depth  of  from  3  to  5  ft.,  while  most  of  the 
remainder  of  the  district  is  covered  with  water 
several  inches  deep. 

Both  the  Yazoo  and  Sunflower  are  subject 
to  backwater  from  the  Mississippi  River,  and 
the  duration  of  blocked  outlets  at  the  mouths 


of  Wasp  Lake  and  Ditchlow  l.ayuu  depends 
almost  entirely  upon  the  high  stage  of  water 
in  the  Mississippi  at  Vicksburg.  The  Sun- 
flower River  and  its  watershed  lie  wholly  with- 
in the  tlat  Delta  country.  It  has  a  deep  and 
well-defined  channel,  caused  by  overflows  of 
the  .Mississippi  in  former  years,  and  it  has  a 
comparatively  uniform  flow  throughout  the 
year.  But  the  Ya.-'ou  has  its  headwaters  in 
the  hilly  country  of  northern  Mississippi  and 
is  subject  to  erratic  fluctuations.  Some  spring 
freshets  coming  down  the  crooked  channel  of 
this  streatii  rise  abme  the  banks  and  cause 
flooding  of  the  lowlamls  away  from  the  river. 
Sometimes  these  flood  waters  find  their  way 
from  the  Yazoo  across  to  Bacons  Bayou  in 
Leflore  county  and  from  there  down  into  Sky 
Lake  and  Bear  Creek,  re-entering  the  river 
through  Wasp  Lake.  Some  of  the  water  goes 
even  farther  over  into  Jackson  Bayou  and 
Dawson  Lake,  and  from  then:  over  into  the 
Sunflower  through  Beasley  Bayou  and  other 
channels  in  Sunflower  County. 

There  is  now  a  movement  on  foot  in  the 
Tallahatchie  drainage  district  of  northern  .Mis- 
sissippi to  divert  the  CoUIwater  River,  one  of 
the  principal  tributaries  of  the  Yazoo  River, 
into  Horn  Lake,  thence  into  the  Mississippi, 
thus  cutting  olT  a  great  volume  of  water  com- 
ing down  from  1,000  square  miles  of  hilly 
watershed  and  preventing  it  from  ever  reach- 
ing the  Yazoo.  When  this  plan  is  carried  out, 
the  flooding  of  Washington  county,  due  to 
freshets  coming  down  the  Yazoo  River,  will 
cease,  and  there  will  then  be  only  backwater 
from  the  Mississippi  to  contend  with.  It  is 
also  probable  that  the  Mississippi  River  levee, 
which  now  ends  at  a  point  II  miles  above 
N'icksburg,  will  be  extended  southward  to  the 
mouth  of  the  Yazoo,  and  when  this  takes 
place  the  etTect  of  backwater  will  be  entirely 
eliminated.  With  these  two  factors  combined 
there  should  be  no  more  backing  of  water  onto 
the  lowlands  between  the  Yazoo  and  Sunflower 
in  the  Belzoni  district,  and  there  would  then 
always  be  a  free  outlet  at  the  mouths  of  Ditch- 
low Bayou  and  W'asp  Lake. 

-As  indicating  the  extent  and  duration  of 
backwater  flooding.  Table  I  has  been  prepared 
from  study  of  hydrographs  of  the  Sunflower 
and  Yazoo  rivers. 

Surveys. — The  survey  was  begun  Oct.  10, 
1910,  the  field  party  consisting,  of  Mr.  H.  A. 
Kipp.  engineer  in  charge,  three  assistant  engi- 
neers, three  rodmen,  five  axmen,  a  cook  and 
a  teamster.  Base  levels  fully  checked  were 
run  from  Belzoni  to  Silver  City  on  the  Yazoo 
&  Mississippi  Valley  R.  R.  r  from  Belzoni  to 
the  north  county  line  on  the  Southern  R}-., 
and  from  Belzoni  to  the  Big  Sunflower  River 
on  the  north  line  of  township  15.  The  levels 
were  tied  to  bench  marks  set  by  the  United 
States  army  engineers  along  the  Big  Sunflower 
River  and  sea  level  datum  was  thus  obtained. 
Levels  were  run  across  the  district  on  the  east 
and  west  section  lines,  the  ends  being  tied  to 
a  line  of  levels  along  the  Sunflower  and  Yazoo 
rivers  at  either  end.  Check  levels  were  run 
from  Belzoni  to  Dawson  Lake  along  the  Ya- 
zoo &  Mississippi  Valley  R.  R.  and  elsewhere 
as  occasion  required,  so  that  all  work  was 
checked  within  the  allowable  error  for  good 
wye-level  work.  .Ml  of  the  larger  water- 
courses  and   many   of   the   smaller  ones   were 


TABLE  I.— ACREAGE  WHICH  MAT  BE  FLOODED  DURING  PERIODS  OF  EXTREME  AND 
AVERAGE  HIGH  WATER. 

Areas  Subject  to  Overtlow 


Drainage 
Unit. 

No.   1 

No.   2 

No.   3 

No.   4 

No.   5 26,627 

No.   6 23.059 

No.   7 12,915 

No.   8 8,172 


Total 
area. 

Acres. 
4,748 

18,876 

S.343 

586 


Area 

receiving 

complete 

drainage. 

Acres. 


Area. 
Acres, 


Maximum v 

Depth.    Time. 
Feet.    Weeks. 


Area. 
Acres. 


A  verage  - 


16.726 
2,283 


2,150. 
1.060 


Total..   103,326 


23,077 

23,059 

8,135 

8,172 

78,752 


3,550 
4,786 


2.5 

2.0 


2.5 

5!  6 


1.220 


1,630 
3.000 


Depth. 
Feet. 

Time. 

0.5 

2    weeks   to   6 

months 

o.i 

2    weeks   to   6 

months. 

3.0 

0  to  15  weeks. 

11.540 


5,850 


3yu 
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meandered  by  the  compass  needle  and  stadia 
method,  levels  being  carried  with  the  mean- 
ders and  sutiicient  cross  sections  taken  to  de- 
termine the  size  and  capacity  of  the  channels. 
Bench  marks  were  set  approximately  at  sec- 
tion corners,  on  the  bayou  crossings  and  at 
many  other  points.  Most  of  the  bench  marks 
were  made  by  cutting  a  notch  m  the  root  of  a 
tree  and  driving  in  a  copper  rivet,  the  eleva- 
tion being  taken  on  the  top  of  the  rivet.  It 
will  be  understood  that  the  sectiun  lines  were 
followed  merely  for  convenience,  and  only  ap- 
proximately, a  great  many  of  the  actual  sec- 
tion corners  not  being  found  at  all.  Bench 
marks  are  described  with  reference  to  what 
seemed  to  be  the  locations  of  these  section 
lines  and  corners.  Considerable  difficulty  was 
experienced  in  running  many  of  the  cross 
levels  and  meanders,  due  to  the  fact  that  the 
cane,  vines,  briers  and  other  tangled  under- 
brush made  progress  very  slow.  At  other  times 
during  the  winter  high  water  and  ice  on  the 
sloughs  and  bayous  in  the  woods  caused  great 
inconvenience.  It  was  deemed  advisable  to  in- 
clude in  the  survey  that  part  of  Leflore  and 
Yazoo  Counties  in  townships  l-j  and  10  east 
of  the  organized  district  to  the  Yazoo  River, 
and  all  cross-level  lines  were  therefore  car- 
ried through  to  the  Yazoo  River. 

A  base,  or  skeleton  map,  was  prepared  in 
camp,  using  the  township  plats  of  the  United 
States  general  land  office  for  a  guide,  and 
upon  this  map  were  platted  all  the  data  se- 
cured by  the  field  party.  Later  the  arrange- 
ment for  the  proposed  drainage  system  was 
determined  from  this  completed  map.  About 
300  miles  of  levels  and  '200  miles  of  meanders 
with  levels  were  run,  requiring  a  total  of  80 
working  days.  Nearly  11.5,000  acres  were  cov- 
ered, at  a  cost  of  about  4  cts.  per  acre.  The 
cost  of  the  field  and  office  work  in  connection 
with  the  project  is  as  follows : 

Field    expenses    paid    by    drainage    investi- 
gations      $2,311 

Field  expenses  paid  by  drainage  district...   2.000 

Total  cost  of  field  work 4.311 

Cost  of  preliminary   examination 50 

Cost   of   office   work,    including    report   and 

maps     1.339 

Total    cost   of  project $."..700 

Plan  for  Drainage. — For  convenience  the 
drainage  district  has  been  divided  into  eight 
different  units,  each  one  of  which  may  be 
treated  as  a  separate  problem,  independent  of 
all  the  others.  The  boundaries  of  these  units 
are  generally  the  natural  divides  between  the 
various  areas  under  consideration,  but  a  few 
of  them  are  arbitrarily  located  along  conveni- 
ent lines  and  may  be  shifted  at  will  if  found 
convenient  to  do  so.  They  are  shown  upon 
the  map  by  dashed  and  crossed  lines  and  each 
unit  is  designated  by  number,  from  No.  1  to 
No.  8. 

Two  of  these  units.  No.  1.  lying  to  the 
north  of  Beasley  Bayou  in  the  northwest  cor- 
ner of  the  district,  and  No.  4.  lying  in  the 
southeast  corner  of  the  district,  can  not  be 
well  drained  through  outlets  within  Washing- 
ton county,  and  are  therefore  excluded  from 
this  discussion.  Unit  No.  1  slopes  to  the 
north  and  should  properly  be  included  in  any 
scheme  for  drainage  in  the  southwestern  part 
of  Sunflower  county,  and  unit  No.  4.  which 
slopes  to  the  south  and  drains  partially  into 
Silver  Creek,  should  be  included  in  any 
scheme  for  drainage  in  the  northern  part  of 
Yazoo  County.  That  part  of  Leflore  County 
lying  adjacent  to  the  Choctaw  boundary  will 
receive  some  benefit  from  the  drainage  of 
unit  No.  7,  but  can  not  be  included  for  assess- 
ment under  the  present  plan.  Also  that  part 
of  Sunflower  county  lying  adjacent  to  unit 
No.  6,  and  particularly  in  the  vicinity  of  Sky 
Lake,  will  receive  a  benefit  from  the  drainage 
of  that  unit,  but  can  not  be  included  as  a  part 
of  this  scheme  until  the  boundary  of  the  orig- 
inal district  is  revised  to  include  all  lands 
out  to  the  natural  drainage  boundaries  and  un- 
til the  proper  surveys  are  extended  to  cover 
that  much  more  ground. 

A  .system  of  ditches  has  been  planned  to  re- 
lieve the  remainder  of  the  original  district, 
including  units  Nos.  2,  3,  5,  6.  7  and  8,  of  its 
surplus  water  just  the  same  as  though  there 
were  permanent  and  free  outlets  for  each  unit 


at  all  times,  but  it  should  be  understood  at  the 
outset  that  all  the  land  will  not  receive  com- 
plete drainage  at  all  times.  As  stated  in  the 
discussion  of  natural  drainage  conditions,  the 
free  outlets  depend  upon  the  stages  of  the 
Yazoo  and  Sunflower  Rivers,  and  upon  these 
outlets  depend  the  amount  of  land  which  will 
receive  permanent  and  eft'ective  drainage.  This 
amount  has  been  roughly  determined  by  draw- 
ing high  water  contours  in  the  several  parts 
of  the  district  and  assuming  that  all  land  lying 
higher  than  that  contour  for  each  unit  will 
receive  permanent  and  effective  drainage  at 
all  times,  and  the  remainder  of  the  land  will 
receive  drainage  only  at  such  times  as  the 
main  outlets  are  free.  The  area  of  land  cov- 
ered by  extreme  high  water  is  considerably 
larger  than  the  area  covered  by  ordinarv 
floods,  and  since  extreme  high  water  is  of 
considerably  shorter  duration  than  ordinary 
high  water,  the  overflow  land  has  been  classi- 
fied into  two  parts,  i.  e.,  that  which  is  flooded 
by  average  high  water  and  that  which  is  flood- 
ed only  by  extreme  high  water. 

The  natural  divide  between  the  Sunflower 
and  Yazoo  Rivers  runs  almost  due  north  and 
south  and  passes  through  a  point  1  mile  west 
of  Belzoni.  Therefore,  all  the-  lands  lying  to 
the  west  of  this  line  are  drained  to  the  west 
and  south  and  will  have  outlet  in  Ditchlow 
Bayou  and  two  other  bayous  emptying  into  the 
Sunflower  River,  and  all  the  remainder  will  be 
drained  to  the  east  and  south  into  Wasp  Lake 
and  the  Yazoo  River.  The  rate  of  fall  of 
most  of  the  land  varies  between  1  and  2  ft. 
per  mile  in  the  directions  named,  but  there 
are  a  few-  places  where  the  ground  is  perfectly 
level  and  others  where  there  is  a  slope  of  6  to 
8  ft.  per  mile.  In  designing  the  new  drainage 
system  the  amount  of  water  which  each  ditch 
will  be  required  to  carry  was  first  estimated, 
and  then  the  size  of  the  ditch  was  computed 
such  as  to  carry  that  amount  of  water.  The 
well-known  formula  of  Chezy  for  flow  in  open 
channels  was  used  in  these  calculations,  as  fol- 

low-s :  

; '  =  (■  V  r .?. 
In  which  I'  =  velocity  of  flow  in  feet  per 
second. 
c  =  coefficient  of  flo-w  depending 
upon  the  condition  of  the 
channel  and  determined  by 
Kutter's  formula  in  which 
the  coefficient  of  roughness, 
n,  =  0.02.5. 

A 
r    ^hvdraulic  radius^  — 
P 
A    =  area      of     cross     section     of 

channel. 
p    =  wetted  perimeter. 
J-    ^  slope,    or    fall    of    water    sur- 
face per  unit  of  length. 

.  Q  =  -^  '"-  . 

In  whicli  Q  =  discharge  of  ditch  in  cubic  feet 
per  second. 

In  order  to  use  dredge  boats  in  the  construc- 
tion of  the  ditches  many  of  them  will  have  to 
be  made  considerably  larger  than  necessary  to 
carry  the  ai-nount  of  w-ater  as  computed  by  the 
above  formula.  The  minimum  dredge  ditch 
has  been  fixed  at  a  14  ft.  bottom.  0  ft.  deep 
with  side  slopes  of  %  to  1.  which  is  the  small- 
est ditch  that  can  be  excavated  w-ith  a  ma- 
chine having  an  18  ft.  hull.  .All  other  dredge 
ditches  have  also  been  figured  with  side  slopes 
of  Vi  to  1. 

Each  drainage  unit  has  been  designed  with 
one  or  more  main  or  trunk  line  ditches  with 
laterals  spaced  1  mile  apart,  the  laterals  be- 
ing of  sufficient  depth  to  allow  good  outlets 
for  field  sub-laterals.  At  places  where  the  old 
bayou  and  lake  channels  are  of  sufficient  size 
and  depth,  they  will  be  cleared  of  timber, 
cleared  out  and  used  in  connection  with  the 
new  system  of  ditches,  but  in  most  cases  the 
shallow  sloughs  have  been  avoided  and  the 
ditches  follow  the  lines  of  greatest  fall.  The 
average  depth  of  cut  in  most  all  of  the  ditches 
will  be  greater  than  the  required  depth  of  flow 
because  the  bottom  grade  was  made  to  pass 
at  a  certain  depth  below  the  lowest  surface 
elevations  along  the  line  of  each  ditch.  In 
some  cases,  however,  it  was  impossible  to  es- 


tablish the  bottom  grade  that  it 
be  necessary  to  deposit  the  spdw 
certain    short   stretches  of  son|o(,M''- 
ditches  so  as  to  form  levees  \<||.i,     .^ " 
fine  the  waters  within  the  newhjn^"' 
ing  periods   of   flood   flow.     IhLl'^ 
becomes    necessary    to    put   in  \i,l 
conduct  the   drainage  of  the  lifij 
the  levee  into  the  ditch.  1    ^ 

The    lateral    ditches    in    mosllases  ft 
along    section    lines   to   avoid  cftii,„  . 
land  into  irregular  tracts,  but  tlL  ar 
placed  where  it  was  necessary  llot'. 
in  diagonal  directions.    All  oiWmiy 
and  90  per  cent  of  the  laterals  a  (J^., 
be  constructed  or  improved  by  red- 
the  remainder,  w-hich  are  very  ftrt ' 
drain  only  small  areas,  can  be:|be 
hand   labor.      One  ditch  has  be'  n]; 
be  excavated  by  dynamite  blastg  :■ 
periment.      If   it   is    found  that  bia 
can  be  economically  excavated  Iithi 
it  will  be  of  great  benefit  in  thco 
of   the   field   or   sublaterals  wheitl;, 
cleared.       The     hand-dug    ditch 
dredge    ditches,    are    to    be    ma:' 
slopes  of  %  to  1,  and  the  one  cia: 
has  been  figured  with  side  slopeijf 

Those  parts  of  units  No.  2  ani.\', 
lie  below  the  r20-ft.  contour  lint.i] 
storage  reservoir  during  periods   I: 
and  excessive  rainfall,  and  will  I<i 
brought  down  from  units  Nos.  -2,  a 
the   Sunflower   recedes   and  alio    ; 
to  escape.     This  reservoir  contairo. 
and  its  average  depth  when  watiis 
at  the   r20-ft.   level  is  2.5  ft.    Il-c: 
that    depth    is    t)20,  i -30,000   cu. 
equivalent  to  3  ins.  of  rainfall  j 
56.100   acres    of    watershed   whic  ,: 
this  reservoir.     That  part  of  unitlc 
lies  below  the   119-ft.  contour  w  :, 
same  manner  for  that  unit.  The  m. 
when  the  water  stands  at  that  lei 
2   ft.,  giving  this  reservoir  a  cajii 
173,000  cu.   ft.,  which  is  equivalent 
rainfall    on    the    3,-340     acres    o'  v 
draining  into  this  unit.     In  unitj.i 
are  approximately  9,-550  acres  be.v 
ft.   contour  on   which  the  water  -e 
ft.  deep  when  standing  at  that  Ic, 
pacify  of  this   reservoir  is  519,90Mi 
which  is  equivalent  to  9.1  ins.  ra';i 
15,600  acres  of  watershed  of  that  i- 
the  present  plan,  however,  this  res\ 
available    in    connection    with    th  r 
of  units  2,  3  and  5  owing  to  the   k 
able  outlet  south  into   Sharkey  Cii 
No.  2  is  protected  from  the  oveiv 
reservoir  by  a  continuous  embanlu 
the   south    side   of    ditch    No.   17, .-1 
keep   the  w'ater  which  collects  in  iii 
from   entering   at  the  head  of  Grkii 
In   unit   No.   7  there  are   approxiitely 
acres    w-hich   are    below   the   120- 
water   lef d,   and   when    the   wate  - 
this  height  the  average  depth  if  :  ' 
This  gives  a  reservoir  capacity  oil 
cu.   ft.,  w-hich  is  equivalent  to  4  i 
fall  over  the  12,915  acres  of  watei ^ 
drain  into  this  unit. 

Table  II.  shows  all  the  necessa 
the  construction   of   each   ditch,  in'' 
drainage   area    for   each    ditch  am 
thereof,  the  bottom  width,  the  gra 
of  the  bottom,  the  average  depth    (." 
elevations   of  all   grade  points,  am  hf 
age  of  material  to  be  removed.    It  - 
which  of  the  present  channels  are 
in    the    new    drainage     system,   an 
which  stations  on  the  old  channels 
and  other  improvement  is  necessa 

Cost    Estimates.— The    necessary .-om 
tion    w-ork    of   the    project   is   heretb 
marized  and  the  total  estimated  coign' 

Drainage   imit    No.  2 

Prainage    unit    No.  3 

Drainage   imi.t    No.  a j 

Drainage    unit    No.  6 - 

Drainage   trait    No.  7 

Drainage   unit   No.  S 

Total    

90.158   acre.?   in   ent:re  district  acti 
filed.      Average    cost    per  acre,   JZ.bi- 
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-DITCH  SIZES  AND  EXCAVATIOX,    THE  BF.l^.ti.NI  I.RAI.VACE  DISTRICT    ^YASH- 
INGTON  CO.,   MISS. 


Station 

No. > 

From 

To 

0+00 

89+00 

89+00 

156+00 

156+00 

270+80 

270+80 

323  +  30 

323+30 
S84+O0 

384+00 
431  +  50 

431+50 

493+30 

493+30 

625+00 

.  ~     0^--00 

65+00 

o+oo 

65  +  00 

0--00 

132  +  00 

0-  -00 

65+00 

0--00 

62+50 

0--00 

92  +  40 

0+00 

65+00 

0--00 
0--00 

92+40 

92+40 

0+00 

112+00 

112+00 

140+00 

I +00 

52  +  80 

o+oo 

30+00 

30+00 

82+80 

■   -  Aft 

27  +  00 

1S9+30 

.         .:0 

225+00 

ij— ml 

65+00 

0+00 

30+00 

304-00 

116+00 

: :  '^  ^  Ort 

247  +  50 

0+00 

62+00 

111+70 

260+00 

0+00 
35+00 

0-S-OO 
196-r50 

0+00 

46  +  00 

120^00 

2:6-h60 

395+00 


0+00 

123+70 

0+00 

0+00 

0+00 

13+00 

127+00 

0+00 

27+00 

79+80 


0+00 

162+50 

2iJ5-rOU 

272-4-50 

0+00 

0+00 

0+00 

0  +  00 

0+00 

0+00 

100+30 

0+00 

58+00 

0+00 

0+00 

171+00 

0+00 
345+00 
O+OO 
0+00 
0+00 
0+00 

o+oo 

0+00 
I  0+00 
I  75+00 
0+00 
0+00 
0+00 


535  +  00 
610+00 

62  +  00 
111+70 
260+00 
399+00 

35+00 
83+00 

196+50 
337+90 

46  +  00 
120+00 
276  +  60 
395+00 
426+70 


f'^no  208+00 

:    ■  -00  271+00 

.  ;,-iM>  347+00 

.147-00  465+00 


123  +  70 

280+70 

107+20 

33-1-00 

13  +  00 

127+00 

187  +  00 

115+00 

79+80 

185+40 


162  +  50 

205+00 

272+50 

537  +  00 

124+00 

80+00 

45+00 

73  +  70 

48  +  40 

100+30 

162  +  00 

58  +  00 
178+80 

45  +  00 
171  +  00 
361+00 

345  +  00 

525+00 
66+80 
85+80 
75+00 
82+80 

115+00 
74+40 
75  +  00 

236  +  00 
76+90 

120+00 
55  +  00 


Drainage 

area. 

Acres. 

69,830 

59,700 

12,130 

9,710 

8,200 

6,680 

5,400 

2,220 

1,000 

610 

1,350 

660 

640 

840 

840 

1,100 

1,130 

2,350 

230 

620 

670 

670 

4,340 

3,190 
640 

1,000 
46,150 
40.970 
30,790 
25,000 

1,000 

9,400 
7,810 
3,500 
1,950 

1,090 
1,000 

3,990 
1,840 

5.140 
5,000 
3,640 
1,790 
850 

7,500 
3,060 
3,000 
1,700 

2,340 
1,550 
1,160 

300 
3,150 
3,150 

640 
1,220 
1,700 

920 


Bottom  vlrade 
Type  width,  ft.  per 

of  Ditch.  Vi.       rnile. 


17,970 

15,880 

11,670 

8,320 

2,870 

690 

2,570 

870 

570 

1,920 

1,000 

2,180 
1,200 
300 
4.480 
2,240 


19,000 
6,000 
9.000 
1.080 

740 

950 
1,240 
1,240 
4,500 
3,600 

720 
2,130 

740 


Dredge     2'. 

Dredge     ir. 

Dredge     16 

Dredge    it; 

Dredge     H 

Dredge     14 

Dredge     14 

Hand   labor. ...  ;: 

Dredge     U 

Hand   labor. ...  3 

Hand   labor. ...  3 

Dredge     14 

Hand   labor. ...  4 

Dredge     14 

Dredge     14 

Dredge     14 

Hand   labor 3 

Hand    labor. ...  3 

Hand  labor 4 

Hand   labor. ...  3 


Dredge     14 

Dredge    14 

Dredge     14 

Dredge     28 

Dredge     30 

Dredge     25 

Dredge     i-l 

Dredge    16 

Dredge     16 

Dredge     14 

Dredge    14 

Dredge     14 

Dredge    14 

Dredge     14 

Dredge    14 

Dredge    14 

Dredge    14 

Dredge     14 

Dredge     14 

Hand   labor. ...     4 


Dredge    14 

Dredge    14 

Dredge    14 

Dredge    14 

Dredge     14 

Dynamite 2 

Hand   labor 3 

Dredge     14 

Hand  labor. ...     3 

Dredge     14 

Dredge    14 

Dredge     14 

Dredge     14 


Dredge 
Dredge 
Dredge 


25 
22 


Hand  labor. 


Dredge    

Hand  labor.. 

Dredge    

Dredge     


14 

3 

14 

14 


Dredge  14 

Dredge  14 

Dredge  14 

-Dredge  14 


Dredge    14 

Dredge    14 

Dredge     14 

Hand    labor...     3 

Dredge     14 

Dredge     14 

Dredge     14 

Dredge     14 

Dredge     14 

Dredge     14 

Hand  labor 3 


1..". 
1.5 
1.5 
1.5 
1.5 
1.5 


2.0 
3.0 
"*  5 
2^0 

^•-' 

6.1 
2.0 
2.0 
3.3 
1.7 
3.4 


1.3 

S.O 
3.0 
1.5 
l.i 
1.5 


1.5 
1.5 
1.3 

l.S 

0.0 
1.5 

1.0 
2.4 

1.5 
1.5 
1.8 
l.S 
0.0 


1.5 
1.5 
1.5 

1.2 

1.0 
4.4 
2.0 

2.0 

2!6 

1.2 
1.2 
1.2 
1.2 

1.0 
1.0 
1.0 


1.5 
2.0 
1.0 
1.5 

1.2 
1.2 

i!6 

1.5 


1.5 
2.0 
2.0 
4.4 
2.0 
2.5 
2.0 
1.5 
1.5 
2.0 


Ft. 

13  i> 


8.1 


4.4 

4.7 
6.0 
4.6 
4.3 
6.1 
4.4 
6.1 
6.5 
5.0 

5.6 

i.r. 

4.7 


Cu.  yds. 


6.0 
1.4 
7.5 
4.3 

5.9 

2!3 

6.3 
7.S 
6.3 
6.4 

3.8 
3.S 

6.2 
6.3 

7.1 

10.0 

9.4 

5.5 


S.O 
3.9 


5.1 
5.0 
4.6 
3.8 
6.0 

4!6 
6.9 
7.0 
6.8 
6.6 

1.6 
4.4 
3.8 


4.3 

6."S 
4.6 
6.5 
5.1 

0.5 
5.6 


4.8 
6.4 
7.3 
4.4 
7.4 
6.5 
9.4 
1.4 
6.6 
6.1 


2.700 

13.930 

3.570 

1.700 

3,000 

8,600 

10,500 

28,750 

5.500 

6,200 
■•,970 
14.S30 
13.900 

3,500 
4,800 

ISODO 
15,140 

4,600 

7,400 

15,660 

11.840 

3.170 

20,800 
6.300 
7,600 

11,800 

9,870 
5,700 
8,520 
1.700 
1,300 

11.400 
4.940 

10,500 
2,700 
5,280 

10.560 

2,750 

4,250 

5,000 

26.450 

12,400 

8,000 

4,500 

6.170 

4,840 

10.030 

6.170 

5,800 
12.080 

4,500 
17,100 
19,000 

34,500 
7,500 
5,000 
8,580 
7,500 
8,280 

11,500 
7,440 
3.200 

16,100 
7.690 

12.000 
2.000 


101,620 
67.180 
25,280 
36,42u 
24,170 
29,990 


-Vvcge  Length  of    Exca- 

cni.        section,     vatlon 

It. 

.<.900 

6.700 
11.48U 

:.,250 

0.070 

4.750 

0.180 
13.170 

■"..200 

6,500 
13,200 

6.5U0 

6.250 

9.240 

3,750 

9.240 

9,240 
10,200 

2,S0O 

5,280 

2.500 

5,280 


13,730 

6,040 

49,870 

5,870 

5,120 

35,590 

3,790 

35,590 

38,360 

31,150 

930 

6,350 

660 

4,910 


70,890 
13.500 
1,300 
26,460 
44,020 
64,130 


7,090 

27.700 
28,570 
59.320 
56,680 


18.560 

73.220 
60,560 

21,210 

52,075 

101,960 

40,390 

1,860 


33,600 
17,510 
14,510 

30,850 

17,420 

9,590 

1,170 

4,900 


4,460 
46,820 
12,250 
23,13» 
44,625 

4,210 
18,840 
16,810 


6,550 

271636 

4,370 

41,640 

19,290 

1,520 
42,100 


82,950 
74,590^ 


21.860 
20.390 
40,930 

6,360 
40,170 
47,750 
48,440 

2.440 
68,040 
29.620 


590 


1?    at    these    totals    the    following 
^^  ere  etnployed : 

't.  right-of-way  per  sta $  9.00 

t.  right-of-way  per  sta 6.00 

-ft.    channel    in      lakes      and 

r  Station 4.50 

't.    channel    in    bayous,     per 
2.23 

■  ation.  per  cu.  yd O.OS 

tion.   per  cu.   yd 0.25 

•  avation,  per  cu.  yd 0.12 

■   ■ 40.00 

^  ing  and   legal    costs. lOn, 

;  case  of  all  dredge  ditches  the  ex- 
rnaterial  is  to  be  deposited  not  nearer 
ft.  from  the  edge  of  the  ditch,  and 
It  so  finished  that  the  margins  will  be 


clear  cut,  the  slope  of  the  sides  unifnrm,  and 
the  bottom  of  an  even  grade.  E.xccpting  in 
cases  where  the  excavated  material  is  to  be 
deposited  as  levees  on  both  sides  of  the 
ditch,  there  is  to  be  a  sufficient  number  of 
openings  or  breaks  left  in  the  spoil  banks 
to  allow  the  entrance  of  field  laterals.  These 
openings  are  to  be  not  less  than  4  ft.  wide 
at  the  bottom  and  to  occur  at  intervals  of  not 
more  than  one-fourth  mile  apart  and  at  all 
places  where  there  are  natural  depressions  or 
creeks  which  may  become  channels  for  lateral 
or  field  drainage. 

Where  the  excavated  material  is  deposited 
as  levee  along  low   ground  to  confine   heavy 


flows  within  the  banks  of  the  ditch,  the  same 
care  is  to  be  taken  with  the  work  as  noted 
above.  The  base  of  the  levee  is  to  first  be 
cleared  of  all  vegetable  growth  and  slumps, 
so  as  to  permit  the  new  material  placed  in 
the  levee  to  unite  with  the  ground  underneath 
and  thus  prevent  seepage.  The  material  taken 
from  a  minimum  dredge  ditch  will  be  suffi- 
cient to  make  a  levee  4  ft.  high,  with  side 
slopes  of  2  to  1.  which  will  be  all-sufiicicnt  for 
the   purpose   for   which   they   are   intended. 

In  order  to  provide  for  the  removal  of 
drainage  water  from  tlie  lowland  back  of 
the  levee  into  the  ditch,  sluice  gates  arc  to  be 
constructed  under  the  levee  embankment  at 
intervals  of  about  one-half  mile.  These  sluices 
will  permit  the  escape  of  surface  water  fall- 
ing upon  the  lowland  except  during  such  times 
when  the  large  ditch  is  flowing  full  or  nearly 
so.  when  the  gates  will  be  automatically  closed. 
The  gates  being  closed  will  prevent  water  of 
the  main  ditch  from  backing  in  upon  the  low 
ground  back  of  the  levee,  and  it  is  not  likely 
that  the  water  in  the  ditch  will  remain  so 
high  as  to  keep  the  gates  closed  long  enough 
to  ilo  any  material  damage,  excepting  in  the 
case  of  the  extremely  low  ground  previously 
described  as  reservoirs. 

The  sluices  are  to  be  made  of  24 -in.  iron  or 
corrugated-metal  pipe,  or  of  vitrified  sewer 
pipe  with  cementeil  joints,  and  fitted  with  a 
flap  gate  suspended  on  suitable  hinges  at  the 
outer  end.  The  pipe  is  to  be  at  least  2.j  ft. 
long,  so  that  when  in  position  under  the  em- 
bankment it  will  project  well  out  from  the 
toe  of  the  slope  at  cither  end.  and  both  ends 
arc  to  be  held  firmly  in  position  by  a  head- 
ing of  stone  or  concrete.  The  outer  end  of 
the  pipe  is  to  be  protected  by  a  grating  of 
heavy  rods  to  prevent  driftwood  from  becom- 
ing lodged  under  the  gate,  and  the  other 
end  is  to  be  provided  with  a  sliding  valve 
which  can  be  opened  or  closed  by  hand  in 
case  the  outer  valve  fails  to  work  properly. 
Such  sluices  can  be  purchased  ready-made 
from  either  one  of  several  firms  which  make  a 
specialty  of  valves,  traps,  sluices,  etc..  at  a 
cost  of  about  $35  or  $40  each. 

The  above  cost  estimates  do  not.  of  course, 
include  interior  or  detailed  drainage,  which 
will  have  to  be  constructed  by  the  landown- 
ers themselves.  The  plan  outlined  herein  will 
not  provide  good  drainage  outlets  for  all  lands 
except  in  the  cases  previously  described,  un- 
less the  Mississippi  River  levee  is  extended  to 
the  vicinity  of  Vicksburg  and  the  Coldwater 
River  in  the  northern  part  of  the  State  is 
diverted  and  prevented  from  augmenting  the 
floods  coming  down  the  Yazoo  River.  The 
starting  and  completion  of  the  Mississippi 
River  Levee  work  will  depend  upon  the  co- 
operation of  the  railroad  and  landed  interests 
behind  the  levee  with  the  Mississippi  River 
Commission.  All  are  agreed  as  to  the  desira- 
bility of  having  the  work  done,  but  wheij-they 
will  agree  as  to  the  proper  proportion  of  the 
cost  to  be  borne  by  each,  and  when  the  neces- 
sary funds  will  become  available,  are  matters 
of  great  uncertainty.  The  proposed  Govern- 
ment improvement  of  the  upper  Sunflower 
River  for  navigation  purposes  will  not  effect 
the  drainage  in  Washington  County.  .Xnother 
alternative  which  would  protect  the  low  over- 
flowed land  in  units  Nos.  2  and  ^t  at  all  times 
would  be  to  install  a  large  concrete  multiple 
sluice  gate  and  pumping  plant  at  the  mouth  of 
Ditchlow  Bayou.  The  sluice  gate  would  per- 
mit the  escape  of  all  drainage  water  during 
such  times  when  there  is  free  outlet  and  pre- 
vent backwater  from  the  Sunflower  coming  in 
upon  the  lowlands  of  the  interior  during 
periods  of  high  water.  The  pumping  plant, 
which  would  require  a  maximum  capacity  of 
400,000  gals,  a  minute,  would  then  have  to  be 
put  into  operation  and  kept  running  until  the 
Sunflower  receded  suflficiently  to  permit  the 
opening  of  the  sluices.  Such  a  plant  would  cost 
a  great  deal  more  money  than  the  land  at 
present  could  afford  to  pay,  especially  be- 
cause the  overflowed  or  reservoir  land  would 
have  to  bear  the  burden  of  the  expense,  and 
if  at  some  future  date  it  is  found  that  such 
extensive  plans  are  practical  the  sluice  and 
pump  can  be  installed  without  any  rearrange- 
ment of  the  drainage  system  herein  outlined. 
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BRIDGES      AND     BUILDINGS      SECTICJN 


Methods  and  Plant  Employed  for  Mix- 
ing   and    Placing    Concrete    for 
Floors,  Rand  McNally  Build- 
ing, Chicago. 

(Staff  Article.) 

The  Rand-McNally  buildiiig  is  ten  stories 
high  and  covers  an  area  of  150x290  ft.  In  the 
center  of  the  building  there  is  an  open  court 
tiSxli'S  ft.  Access  to  this  court  is  had  at  each 
end  from  the  alley  way  which  is  to  be  main 
tained  through  the  center  of  the  buildnig. 

Mixing  Concrete. — Advantage  was  taken  of 
thi.s  court  space  to  locate  the  materials,  hoists, 
mixing  plant,  and  bins.  The  basement  of  the 
building  will  run  under  the  court,  therefore 
the  court  was  temporarily  floored  so  that 
teams  could  drive  in  from  the  alley  level  and 
deliver  the  building  materials.  At  each  side 
of  the  court  a  mixing  plant  and  hoist  tower 
are  located.  The  material  bins  are  built  so 
that  their  tops  are  at  the  level  of  the  floor 
of  the  court.  Wagons  are  driven  over  grat- 
ings which  cover  the  bins.  The  grating  oyer 
one  bin  consists  of  3xl2-in.  plank  set  2  ins. 
apart  on  edge.  Over  the  other  bin  2xl2-in. 
plank  have  been  used,  but  they  have  worn  so 
badly  that  it  is  doubtful  if  they  will  last  to 
complete  the  work.  The  contractors  will 
hereafter  use  3xr2-in.  plank  for  gratings. 

The  bin?  are  hopper  shaped,  with  two  com- 
partments sloping  toward  their  respective 
gates,  which  are  side  by  side  over  the  mixer 
hopper.  The  bins  are  built  of  ■3xl2-in.  plank 
laid  on  sloping  stringers  of  the  same  size, 
and  the  whole  structure  is  supported  and  tied 
to  the  steel  structure,  which  will  ultimately 
carry  the  permanent  floor  of  the  court.  The 
gates  are  of  the  sliding  type,  operating  up  and 
down  by  means  of  a  simple  lever  arm.  The 
hopper  is  an  affair  similar  in  shape  to  the 
bin  itself.  It  is  divided  into  two  compart- 
ments, one  for  sand  and  one  for  gravel.  The 
compartments  are  proportional  in  capacity  to 
suit  a  1 :2 :4  mixture,  w-hich  is  the  one  most 
commonly  used  in  the  work.  The  hopper  is 
discharged  into  a  %-cu.  yd.  mixer.  On  one 
side  a  McKelvey  mixer  is  used  and  on  the 
other  a  Chicago  mixer.  The  cement  is 
dumped  through  chutes  in  the  court  platform, 
which  carry  it  to  storage  piles  in  the  base- 
ment adjacent  to  the  bins.  It  is  taken  from 
these  piles  as  needed  and  wheeled  in  barrows 
to  the   man  at  the   mixer  hopper. 

The  mixer  is  disdiarged  into  a  bucket 
which  operates  in  the  concrete  hoist  tower 
and  is  hoisted  to  any  point  desired  where  a 
hopper  is  hung  on  the  side  of  the  tower  and 
the  hoist  bucket  is  discharged  into  it.  From 
this  receiving  hopper  a  short  chute  is  ar- 
ranged for  discharging  the  concrete  into  two- 
wheeled  carts. 

The  force  required  to  mix  and  hoist  the 
concrete  is  about  as  follows :  Two  men  op- 
erating sand  and  gravel  gates  and  dumping 
bags  of  cement  into  hopper ;  1  signal  man ;  1 
hoist  engineer ;  2  men  hauling  cement  in  bar- 
rows ;  1  man  at  top  discharging  hopper  into 
carts :  1  man  at  end  of  chute  cleaning  up 
drippings  and  keeping  men  with  carts  mov- 
ing, and  1  mixing  plant  foreman.  During 
cold  weather  the  m.aterial  on  arrival  is  geii- 
erally  frozen  in  lumps  and  an  extra  rnan  is 
required  to  break  it  up  so  that  it  will  go 
through  the  gratings  into  the  bins.  Another 
man  is  also  rcciuircd  underneath  the  bins  at 
such  times,  to  help  make  the  materials  flow- 
out  of  the  bins  and  at  other  odd  jobs  which 
may  come  up.  The  bin  bottoms  are  at  an 
angle  of  about  45°,  but  they  nevertheless  be- 
come clogged  at  times  when  the  materials  are 
wet.  Perforated  steam  coils  are  placed  within 
the  bins  to  prevent  the  freezing  of  the  ma- 
terials and  hot  water  is  supplied  for  the  mix- 
ing. 

The  amount  of  concrete  run  by  the  two 
plants  in  an  8-hour  day  has  been  as  high  as 
(i50  cu.  yds.  on  days  when  everything  ran  well 


on  the  mixing  plant  antl  the  men  up  at  the 
top  were  able^to  provide  a  place  to  receive  it. 
During  bad  and  cold  weather,  however,  a  run 
of  250  batches  per  machine  is  considered  a 
good  average  for  an  8-hour  day.  This  would 
be   about  375   cu.  yds. 

Placing  Concrete.— The  concrete  is  used  tor 
floors  and  for  encasing  the  structural  steel 
beams  and  columns.  The  beam  forms  are 
suspended  from  the  steel  beams  and  the  col- 
umn form  are  built  square  so  that  in  all  cases 
there  will  be  at  least  two  inches  of  concrete 
covering  the  structural  steel.  The  forms  for 
the  floor  slabs  are  supported  by  the  beam 
forms  by  means  of  resting  the  2x4-in.  string- 
ers across  the  panel  between  beam  forms. 
The  lagging  consists  of  1-in.  boards.  These 
slab  forms  are  braced  underneath  with  light 
posts  supported  on  the  next  lower  floor.  The 
reinforcing  consists  of  %-in.  square  twisted 
bars  on  0-in.  centers,  running  across  the  16-ft. 
panels  and  ¥2 -in.  bars  on  3- ft.  centers  run- 
ning both  ways.  The  floor  slab  is  10%  ins. 
thick.  The  reinforcing  is  placed  by  two 
gangs  of  men  working  about  4  men,  eacli 
ahead  of  each  .gang  placing  concrete.  The 
steel  is  laid  in  and  wired  together  to  hold  it 
in  place.  To  keep  it  above  the  forms  small 
pieces  of  V-shaped  sheet  steel  are  used. 
These  are  laid  .under  the  reinforcing  at  sev- 
eral points,  raising  it  the  required  height 
above  the  forms.  To  keep  men  from  walking 
or  wheeling  over  the  reinforcing  steel,  run- 
ways are  provided.  These  consist  of  built-up 
sections  which  are  supported  on  wooden 
horses  about  1  ft.  high.  The  built  up  sections 
are  about  16  ft.  long  and  consist  of  three  2x6- 
in.  stringers  laid  flat  and  covered  with  lx6-in. 
boards  nailed  across  them.  When  new  they 
easily  support  the  two-wheeled  carts  contain- 
ing about  2  cu.  ft.  of  concrete  without  much 
deflection  under  the  load.  When  they  become 
older  and  are  weakened  by  rough  handling  an 
extra  wooden  horse  is  used  to  divide  the 
span.  In  the  Rand-McNally  building,  the 
floor  area  surrounds  the  central  court  and  the 
method  of  transporting  the  concrete  from  the 
hoist  towers  to  the  forms  is  normally  as  fol- 
lows :  A  double  runway  encircles  the  court 
about  half  way  between  the  court  w-all  and 
the  outside  wall  of  the  building.  A  double 
runway  runs  out  to  the  circular  runway  from 
the  hoist  tower.  Concreting  is  commenced  at 
the  farthest  points  from  the  hoist  tower  arid 
liranch  runways  are  extended  from  the  main 
runways  to  the  outside  areas.  These  branches 
are  moved  about  as  needed  and  are  usually 
placed  about  12  to  16  ft.  apart  so  that  a  cross 
runway  can  be  laid  to  join  two  of  them  at  the 
extreme  end.  In  this  w'ay  the  carts  can  be 
run  in  one  direction,  that  is,  can  come  out  on 
one  branch  runway,  dump  where  desired,  and 
then  go  back  by  crossing  over  to  the  end  of 
the  ne.xt  branch  runway  and  back  to  the  main 
double   runway  to   the  hoist   tower. 

For  this  building  seven  wheelers  are  em- 
ployed to  carry  cement  to  the  farthest  points 
from  each  tower,  about  225  ft.  At  the  point 
where  concrete  is  dumped  there  is  1  fore- 
man, 1  man  cleaning  the  forms  ahead  of  the 
concrete,  2  men  spading  beams  or  ramming 
columns  with  long  sticks  about  1  in.  square. 
2  men  spreading  and  changing  branch  run- 
ways, and  1  man  following  with  a  wood  float 
for  surfacing.  In  case  snow  and  ice  have 
riccumulated  in  the  beams  and  columns  this 
is  done  away  wdth  by  means  of  a  steam  jet 
handled  by  one  man.  The  general  contractor 
is  the  Weils  Bros.  Co.-  of  Chicago. 


Cost  of  Power  for  Steel  Erection  and 

Stuck  Lining  on  a  Large 

Building  Job. 

Contributed  by  Alden  V,'.  Welch. 

The  work  considered  was  this  rebuilding  of 

a  large  boiler  house  to  accommodate  about  14 

boilers.     This   work   was   done    for   a   central 

station  which  continued  to  operate  during  the 


entire  progress  of  the  work.  It  wa 
possible  to  obtain  all  the  power  nec(i 
the  central  station  company.  Thi'. 
much  higher  efficiency  than  could  3 
attained  had  it  been  necessary  foj; 
tractors  to  generate  their  own  pow  ' 

The  first  contractor  whom  I  shJconsift- 
carried  the  largest  contract,  that  fcthe  ' 
work.  The  work  that  this  contrac-  «■ 
perform  was  briefly  to  raise  the  e>:i,n, 
floor  to  permit  the  placing  of  ns  oj. 
beams  and  reinforcing  rods  und  c, 
specified  columns.  The  existing  se^njii 
about  35  ft.  above  the  first  floor,  js  1 
removed.  The  first  floor  must  beVj, 
feet  condition.  In  addition  to  the  \xf 
three  steel  stacks  were  to  be  erecti' bv 
lined,  by  this  contractor.  This  jtl 
strung  out  quite  a  period  and,  alt^ut; 
construction  features  were  carefullfol 
up  by  the  inspectors  of  the  cent:  i 
company,  the  power  demand  was  (151, 
to  be  more  or  less  of  a  side  issue.m; 
therefore,  not  recorded  as  accuray 
might  have  been.  But  in  the  et'ji 
thrashed  out  pretty  thoroughly  an!tl 
suits  here  given  may  be  considered  b 
nearly  true. 

The  power  demand  of  the  steel  .•, 
was  as  follows ;  Steam  power  for  It 
air  compressor.  The  air  pressure  (lu 
tained  was  utilized  for  driving  sevei  1 
drills  for  boring  rivet  holes,  and  all  fi 
operation  of  an  air  gun  for  driving  ; ; 
Steam  was  also  required  for  two ) 
hoists.  Electrical  energy  was  requin  f 
operation  of  two  electric  drills  of  t 
capacity  as  the  air  drills.  Each  deini 
now  be  considered  briefly. 

Steam    Driven    Air    Compressor. -t^tnu 
showed   that  the   compressor  was  iijsi 
days  and  was  actually  operated  for  1,(1 ! 
or  an  average  of  6.5  hours  per  day.  '0 
heaviest    load    occurring   on    this   ccpi 
was   13  h.  p.,  consisting  of  three  1    ; 
drills   and  two  5  h.  p.  air  drive  gu. 
average   load   was   5   h.   p.   and  this  ;)•. 
only   intermittently.     Allowing  a  lo;  ; 
of  20  per  cent  for  5  h.  p.  during  6.5  Ir 
find  the  power  required  of  the  comjss 
1  h.  p.  for  6.5  hours,  or  6.5  h.  p.  houi 
per  cent  efficiency  for  the  compresscthc  ii 
dicated  horse  power  of  demand  upoihest; 
tion  would  be  13  h.  p.  hours  per  day  in 
152  days  would  amount  to  1,976  h.  p.  1" 
the  job.    Water  was  required  to  keep  e .  . 
pressed  air  cool  and  was  charged  f  at  tl 
rate  of  20  cts.    per   day,   making  an  em  1 
$30.40    for   water.     The    steam   was  1. 
for  on  a  flat'  rate  of  $2  per  day,  m.  1. 
estimated  horse  power  charge  of,  15.4Is.  a: 
a  total  charge  of  $304. 

Hoisting  Engines. — The  work  of  tl  hois 
ing  engines  consisted  in  lifting  the  st  fro 
the  ground  level  to  the  point  where  t  wff 
was  in  progress.     This  varied  from    ft 
the  bunker  floor,  80  ft.  to  the  track  lev  " 
to  the  roof  and  180  ft.  to  the  top  of  tli  ; 
The   simplest   way   of   determining  thp^ 
required    for   these   engines   is  to  r«'f  '' 
calculations  to  the  basis  of  one  engii    D 
ing  this  I  found  the  power  demand  toe  f 
200  hours  20  h.  p.  working  under  a  loafact' 
of  20  per  cent  and  at  60  per  cent  load   ' 
to  480  h.  p.  hours,   which   at  the  $2 
rate   means   about    16.7   cts.   per  horsou- 
hours,  or  a  total  of  $80. 

Electric  Energy.— Or\  the  basis  of  u-dr 
hours  it  was  found  that  the  period  of  ni'" 
for    electric    energy   covered   500  hou 
that  electricitv  was  used  125  days.    CI 
trie    drill    at   60   per   cent   load   consul 
watts,    and    with    a    20    per   cent   loadaci' 
means  a  demand  of  45  kilowatt  hoiirsvm' 
at  the  rate  of   10  cts.  per  kilowatt  hoigi^ 
a  cost  for  electric  energy  of  $4.50. 

The  total  cost  of  the  power  that  t 
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:  ought  from  the  central  station 
\vs: 

;    for  cooling  compressor $  30.40 

;  for  compressor 304.00 

for  hoisting  engines SO.OO 

ric  energ}' for  drills 4.50 

$41S.90 

amount  of  the  steel  contract  was 
HI,  which  means  that  it  cost  the 
:  lOUt  $85,000.  Therefore,  the  ratio 
f  the  power  to  the  total  cost  of 
IS  about  as  1  is  to  200,  or  .005, 
V  0.5  per  cent. 

of  the  three  steel  stacks  was  ac- 
■.  another  contractor,  who  used  an 
essively  in  each.  One  stack  was 
c,  and,  therefore,  but  one  10  h.  p. 
Ti  operation  at  any  given  time. 
I  operation  of  each  elevator  in 
rrc  as  follows : 

60  hours 

;>5  hours 

45  hours 

160  hours 

watts  at  50  per  cent  load  opcrat- 
load  factor  of  20  per  cent  means 
iir  consumption  of  ITC,  which  at 

■  ilowatt  hour  costs  $17.1)0.  The 
for  the  work  of  lining  was  about 
a  cost  to  the  contractor  of  about 
t  the  ratio  of  the  cost  of  power 

.ost  of  the  work  was  as  1  is  to 
about  0.3  per  cent. 

res  are  enough  to  indicate  that 
cost  of  power  is  not  a  deter- 
In  fact  it  suggests  that  the  larger 

;>.  the  greater  will  be  the  profits 
lion  job,  due  to  the  fact  that  it 
more  work  was  done  by  power. 

.  saving  in  labor,  and  therefore. 
of  which  are  exceedingly  inipor- 

::i  a  contract  job. 

t»«ts  on  Notes  on  Structural  Steel 
Designs. 

nriter    notices,    in    your    issue    of 

a  reprint  of  the  paper  read   by 

iohmann.  before  the  Western  So- 

leers.    on   Nov.    8.    1911,    entitled. 

ictural  Steel  Designs." 
aad   the   pleasuie   of   reading   the 


original  articie. 
'Western   So..iin> 


■ut   not  b,-iris:  a  iii.-nibcr  of  the 

=,•«„  ,„  I  .,  -  '"°"'''  "'^*  ■'<''"  '"  the  discus- 
sion, and  theretore  ,ake.,  this  cponunity  of  ex- 

brought  out  in   ti.e  paper, 

^^?"t  '"  ='"''-^'  Ihe  writer  agroes  thoroughly 
nith  .Mr.  Kciohmann-s  iaea.s  on  design,  there 
arc  certain  stair.r„ents  mado,  with  which  he 
cannot  agree,  and  it  is  these  points  to  which  ho 
wishes  to  call  ati.-ntion.  though  not  In  a  spirit 
of  unfriendly   criticism. 

.Mr.  Rf-ichmann  duos  not  appear  to  think  vcrv 
highly  of  reinforced  concrete,  which  is  but 
natural,  considering  the  fact  that  he  Is  con- 
nected with  one  of  the  largest  structural  steel 
concerns  in  the  world.  Reinforced  concrete  how- 
ever, when  used  in  the  proper  place  and  manner, 
and  with  the  attention  to  detail  that  Is  neces- 
sary in  any  carefully  designed  work.  Is  a  cheap 
and  efficient  means  of  solving  many  structural 
problems.  It  must  be  admitted,  however,  that 
it  is  not  a  .-suitable  material  for  all  structural 
l)urposes. 

Some  of  Mr.  Reichniann's  views  on  the  use  of 
Mickel  Steel  for  Structural  purposes,  are  also  at 
.-ariance  with  those  of  the  writer.  In  his  paper 
the  following  statement  is  made: 

Of  recent   years,   some  of  our  engineers   liavo 

v'f\n/'^V°w"J'"  \h^  "«<>  °'  "''^'^'''  steel  and  other 
steels  of  high  ultimate  strength.  Ina-xmueh  as 
the  modulus  of  elasticity  of  nickel  steel  U  the 
same  as  that  of  carbon  steel,  the  structures  de- 

^.\^"^„  "'"'.'  ""','""  '"<"^'-''  '>'  '''-h  ultimate 
strength,  where  the  unit  stresses  are  from  two 
and  one-half  to  three  times  those  used  for 
ordinary  carbon  steel,  the  deformation  and  de- 
nection  will  be  from  two  and  one-half  to  three 
times  those  of  structures  built  of  ordinary  car- 
bon steel. 

While  it  is  true  that  the  deflections  will  be 
greater,  with  high  unit  stresses  than  with  low 
ones,  the  unit  stresses  used  for  nickel  steel  are 
not  nearly  so  high,  with  respect  to  the  corre- 
sponding stresses  for  carbon  steel,  as  Mr.  Relch- 
niann  intimates." 

The  unit  stresses  advocated  by  Waddell  In  his 
article  on  "Nickel  Steel  for  Bridges,"  Trans. 
-Vm.  Soc.  C.  E.,  Vol.  LXUI.  range  from  1.60  to 
1.75  times  the  corresponding  values  for  carbon 
steel  for  direct  axial  stresses  with  somewhat 
lower  ratios  for  rivets. 

The  unit  stresses  used  in  the  design  of  the 
St.  Louis  Municipal  Bridge  were  from  1.30  to 
1.43  times  the  corresponding  values  for  carbon 
steel. 


Nelthcir  for  the  stiffening  trusses  of  the 
Manhattan  Bridge  nor  for  the  eye  bars  of  the 
Blackwells  Island  Bridge  have  unit  stresses  been 
used  as  Mr,  Relchmann  mentions.  In  long  span 
bridges,  such  as  the  above,  the  stresses  em- 
ployed for  nickel  steel  should  be  compared  with 
those  that  would  bo  used  for  carbon  steel  under 
like  circumstances,  and  not  with  the  stresses 
that  would  be  used  for  shorter  spans  of  carbon 
steel. 

.As  to  combining  the  two  metals  In  the  same 
structure,  for  examide,  carbon  steel  laterals 
with  nickel  steel  trusses,  the  writer  cannot  but 
feel  that  .Mr.  Relchman  has  over-estimated  the 
danger  of  such  a  combination. 

It  must  be  remembered  that  In  long  span 
structures  where  nickel  steel  Is  employed,  the 
dead  load  stresses  are  usually  as  large  or  larger 
than  those  caused  by  the  live  load.  It  Is  also 
customary  to  rivet  the  latenils  after  the  span 
Is  swung  and  the  dead  load  deformation  has 
taken  place.  The  laterals  usually  make  an  angle 
with  the  chords  of  appro.<clmatcly  45°.  and  are 
approximately  1.4  times  as  long  as  the  chords 
between   panel   points. 

In  view  of  the  above  facts.  It  Is  evident  that 
the  unit  deformation  of  the  laterals  caused  by 
vertical  loads  on  the  trusses,  will  be  due  to  live 
load  onl.v,  and  will  approximately  be  one  half  of 
the  unit  live  load  deformation  of  ttie  chords. 

Under  the  above  conditions,  and  with  nlikel 
steel  unit  stresses,  such  as  were  used  for  the 
St.  touls  Municipal  Bridge,  the  total  wind  and 
live  load  unit  stresses  In  carbon  steel  laterals 
in  combination  with  nickel  steel  trusses  will  be 
only  from  10  to  15  per  cent  more  than  the  total 
unit  stresses  in  the  laterals,  when  the  entire 
structure  is  of  carbon  steel,  which  Is  not  at  all 
a   serious   matter. 

Nickel  steel  does  not  lend  Itself  to  the  usual 
shop  operations  as  readily  as  does  carbon  steel, 
and  Is  therefore  not  looked  on  with  much  favor 
by  those  engaged  In  bridge  fabrication.  In  the 
writer's  opinion  however.  It  is  the  coming  ma- 
terial for  main  truss  members  of  long  spans,  im 
account  of  the  considerable  reduction  that  can 
be  made,  by  Its  use.  In  the  dead  load,  and  In  the 
size  of  members.  The  writer  Is  not  so  much  In 
favor  of  nickel  steel  for  field  rivets,  for  reasons 
that  he  expects  to  give  at  some  later  date. 

S.  W.  BOWKN. 

St.   Louis,   Mo..   March   25.    1912. 
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ify   Sand   Blast    Apparatus    for 

Construction  Work. 

r. pensive  portable  blast  device  wJiich 

ied   for  occasional  contract  jobs   as 

I    shops  where  constant  sand  blasting 

:  al    is   shown    by    the    accompanying 

This   sketch    shows   of    course    only 

lie,   the   air   and   suction    hose   being 

nre  ordinarily   used.     The   air   hose 

t|with   the  air   suppiv   which,   to   give 

^  results,   should   have   a   pressure   of 

^  lbs.     The  suction  hose  leads  to  the 

or  pile  nearest   the   work,   the   best 

eing  to  draw  from  a  barrel  or  other 

close   to    work    so   as   to   have   as 

ection  as  possible.    The  taps  call  for 

>se.    The  blast  weighs  only  6  lbs.  so 

.  readily  handled.     The  list  price  is 

i.-i    blast    should    be    convenient     for 

eposes  in  construction  w-ork   such  as 

and    finishing     concrete     and     other 

I  and  removing  rust  from  mctalwork. 

jufacttired  by  the  Niagara  Device  Co., 

N'.  Y.,  which  also  makes  a  similarly 

I    inexpensive   compressed     air    paint 


ices  Used  in  the  First  Appraisal 

lectric  Railways  in  Chicago. 

he  expiration  of  certain  street  railway 
s  in  Chicago,  a  few  years  ago.  the 
appraisals  made  of  the  property  of 
rays.  The  first  of  these  appraisals 
ie  by   Mr.   Bion   J.    .\rnold,   and    the 


estimates  appear  in  his  "Report  on  the  Chicago 
Transportation  Problem"  in  1002.  We  have 
taken  the  following  data  from  that  report. 
In  a  subsequent  issue  we  shall  give  similar 
data  from  more  recent  appraisals  of  other 
Chicago  street  railways. 

The  trolley  tracks  of  the  Chicago  City  Rail- 
way and  of  the  Chicago  Union  Traction  Co. 
were   divided   into   four  classes,   according  to 


Pop  Valve 


=CE 


/Iir  Line - 


Suction, 


Portable  Sand   Blast  Apparatus. 


the  size  of  rail  which  were,  estimated  to  cost 
as  follows  per  mile  of  single  track,  exclusive 

of  pavement : 

Per  mile. 
41^. in    (65-lb.)  girder  rail  track  on  chairs.$17,625 

B-in     (7S-lb.)    girder   rail   track 15.600 

7-in'    (85-lb.)    girder  rail   track 16,251 

fi-in.   (94-lb.)  girder  rail  track 17,600 

Most  of  the  track  was  the  T-in.  girder  rail, 
the  detailed  estimate  for  which  was  as  fol- 
lows : 

Per  mile. 

133.57  gross  tons  rails,  at  $41 J  5.476 

Hauling  rails  to  street  at  $1  per  ton 134 

2.640  ties  delivered  on  street  at  $0.d5 i.JjZ 

700  tie  rods  at  $0.25 ''» 


Spikes    1:,,) 

:t.SL'   cast    weklecl   Joints  at    J3.50 1.232 

Cross    banding    lO 

1.374   cu.   yds.   excavation  at  $0.60.-. ...  824 

Track  laying  at  $0.25  per  ft 1,320 

Total    $10,773 

Special   work  at   intersections  and   cross-  "__ 
overs    4,000 

Total    $14,773 

10    per    cent    for   engineering,    supervision 
and    administration    1.477 

Total  exclusive  of  paving $16,2.')0 

The  $-11  price  of  rails  includes  $1  for  switch- 
ing charges  and  other  costs  of  handling  prior 
to  liauling  the  rails  to  the  work.  The  IHI  cts. 
per  cu.  yd.  of  excavation  includes  the  cost  of 
bedding  the  ties  on  the  earth  foundation. 

The  prices  for  the  items  of  the  -P/i-in,,  O-in. 
and  9-in.  rail  tracks  were  the  same  as  for  the 
7-in.,  except  for  the  following  items: 

Chairs    (5,280)    for    4t4-ln.    rails,    at $0.50 

Cast  welded  joints  for  4^4-ln.  rails,  at 3.00 

Cast  welded  Joints  for  9-ln.  rails  at 5.00 

The  cost  of  paving  a  mile  of  single  track, 
8  ft.  in  width,  or  4,600  sq.  yds.  per  mile,  was 
estimated  as   fololws: 

Per  mile. 

1.  Dressed   granite,   on   6-ln.    concrete,    at 

$4.00   $18,400 

2.  Asphalt,   on   6-ln.   concrete,   at   $2.80 12.880 

3.  Vitrified    brick,    on    6-ln.    concrete,    at 

$2.75    12.650 

4.  Cedar    blocks,    on    plank    and    sand,    at 

$1.48    6.808 

5.  Rough     granite,    on    sand     bedding,    at 

$2.50    11.500 

6.  Cobble  stone,  bedded  In  gravel,  at  $1.63  7.590 

7.  Macadam,   at   $0.75    3,450 

8.  Oak  blocks,  on  plank  and  sand,  at  $170.  7.820 
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These  paving  prices  appear  to  include  all 
overhead  or  loading  charges,  such  as  engineer- 
ing, etc. 

The  estimated  cost  of  the  overhead  trolley 
construction  was  as  follows  per  mile  of  double 
track : 

100   iron   poles,    set   in  concrete,    at   $28 $2,800 

50  cross  arms  (4-Din).  witli  pins  and  in- 
sulators,  at   $3.95 198 

100  small  Brooklyn  insulators  for  spans,  at 
$0.50    50 

100    globe    strain    insulators    for    spans,    at        ^^ 

90  straight  line  hanger.s.  at  $0.325 20 

10  feed-in  hangers,  at  $0.50 5 

140  soldered  9-in.   ears,  at  $0.16 22 

12  line  cross-overs,  at  $3.00 30 

S    insulated    cross-overs,    at    $6.00 48 

8  two-wav  frogs,  at  $3.00 24 

3,000    ft.    of    5/16-in.    galv.    strand   wire    tor 

spans    30 

«  strain  plates  (strain  layout),  at  $0.32 2 

12  small  Brooklyns  (strain  layout),  at  $0.50  6 

12  globe  insulators  (strain  layout),  at  $0.22  3 
1,500    ft.     14-in.    galv.    strand    wire    (strain 

lavout).  at  $7.25 11 

20    double   hangers    (2    dbl.    curve   layouts). 

at  $0.44 9 

20  single  hangers  (2  dbl.  curve  layouts),  at 

$0.35    7 

1,000   ft.    >4-in.    strand  wire    (2    dbl.     curve 

lavouts).  at  $7.25 7 

4   heavy   Brooklvns    (2  dbl.   curve   layouts). 

at  $0:70    3 

4,246    lbs.    of   2-0    trolley   wire,    at   $0.1325..  563 

2  splicing  ears,   at  $0.50 1 

Labor  placing   spans,   trolleys,    etc 22S 

Total,    exclusive'  of  feeder  wire $4,100 

Feeder  wire,  average  per  mile 4,000 

Total    $8,100 

Chicago  City  Ry, — The  cost  of  reproducing 
new  the  property  of  the  Chicago  City  Railway 
was  estimated  to  be  as  follows : 

37.40    miles    of      4V4-in.      rail      track,      at 

$17,625     $    659,160 

111.13    miles    of      7-in.      rail      track,      at 
$16,251     1,805,937 

36.72  miles  of  9-in.  rail  track,  at  $17,600      646,281 

Total   track    $3,111,374 

183.38    rniles    single      track      overhead 
trolley,  at  $8,100  per  mile  of  double 

track,     incl.     feeder 742.692 

146.37  miles  granite  paving,  at  $il,500.  1,683,255 

4.31  miles  brick  paving,  at  $12,650 54,522 

23.29  miles  cedar  paving,  at  $6.808 158.558 

11.28  miles  macadam,  at  $3,450 38.916 

Total  track  paving  and  overhead $  5,789,317 

5,280   KW.    electric  power   stations,   at 

$95    501.600 

5,000  KW.    electric  power  stations,   at 

$85    425,000 

1,000  HP.   storage  battery  plant 70.866 

Rolling   stock    2,646.262 

Tools,    supplies,    etc 7.).li;.' 

Buildings,    other  tlian  power  plant....  l,235.29ii 

Real   estate    628,059 

Total  trolley  raihvavs,  Dec.  31.  1901. $11. 371. 564 
Cable  railways    (34.75    miles) $  4,902.430 

Total,  Dec.   31,   1901    $16,273,994 

Additions  to  plant  up  to  Nov.   1.   1902.         898.431 

Grand  total    $17,172,425 

The  details  of  the  estimated  cost  of  the 
cable  railway  plant  ($4,902,430)  were  published 
in  our  issue  of  March  20,  1912.  Part  of  the 
real  estate  ($628,059)  belongs  with  the  cable 
railway  plant,  but  the  report  does  not  show 
the  distribution  of  the  real  estate. 

Excluding  land  and  buildings  ($1,803,354) 
the  trolley  property  totaled  $9,508,210  on  Dec. 
31,  1902,  and  the  depreciation  of  this  was  es- 
timated to  be  19.04  per  cent.  The  depreciation 
on  the  total,  $17,172,425,  was  estimated  to  be 
32.0  per  cent,  a  very  large  part  of  which  is 
attributable  to  the  cable  lines. 

Details  of  the  estimated  cost  of  the  rolling 
stock  need  not  be  given  ;  for,  of  572  trolley 
cars  in  service  at  that  time,  512  cars  were  the 
now  obsolete  small  cars  having  22-ft.  bodies. 

Of  the  185  miles  of  track,  two  miles  were 
not   electric    and   were   operated   with   horses. 

The  cost  of  the  three  electric  power  stations 
includes  buildings,  but  does  not  include  land. 

The  Chicago  City  Railway  had  a  total  cap- 
italization of  $18,000,000,  which  was  entirely 
stock,  and  on  which  it  paid  9  per  cent  divi- 
dends annually.  Its  income  and  expenses  for 
the  year  ending  Dec.  31,  1901,  were: 

Earnings  from  operation — 

Electric  lines  (73.403,433  passengers). $3. 647, 136 
Cable  lines  (44.041.678  passengers)...  2. 188.588 
Horse  lines  (418,879  passengers) 20,663 

Total  earnings   $5,856,387 

Operating  expenses — 

Electric  lines   (16,727,540  car  miles) .  ..$2,166,354 


Cable  lines  (13,809.620  car  miles) 1.438,314 

Horse  lines   (106,090  car  miles) 27,487 

Total    expenses    $3,632,155 

Taxes  ($237,018)  were  not  included  in  oper- 
ating expenses. 

Chicayo  Union  Traction  Co. — The  estimated 
cost  of  reproducing  the  property  of  the  Chi- 
cago Union  Traction  Co.  was  as  follows : 

5.83    miles    of    4V2-in.      rail      track,      at 

$17,625  %    102.751 

232.16  miles  of  7-in.  rail  track,  at  $16,251  3.772.756 
20.24  miles  of  9-in.  rail  track,  at  $17,600.       356.229 

Total   track    $4,231,736 

251.11    miles    single    track    trolley,    at 

$8,100  per  mile  of  double  track,  inul. 

feeder     $  1,016,956 

38.22  miles  granite  paving,  at  $11,500..  439,530 

77.96  miles  cobble  paving,  at  $7.590 591.716 

5.36  miles  brick  paving,  at  $12.650 67.804 

5.70  miles  asphalt  paving,   at  $12,880..  73,416 

0.33  miles  macadam  paving,  at  $3,450..  1,139 

124.80  miles  cedar  paving,  at  $6,808 849,638 

5.86  miles  oak  paving,  at  $7,820 45.825 

Total  track,  overhead  and  paving... $  7,317.760 
3,900    KW     electric    power    station,    at 

$120.50     $      470,225 

8,250    KW.    electric    power    station,    at 

$92. .35     761,892 

Rolling   stock    1,785,000 

Tools,   implements,   supplies  and  mchy.        899,405 

Total '. . . .  $11,234,284 

Buildings  other  than   power  plant 1.322.973 

Land    2,161,258 

Total   trolley   and   horse   lines,    Dec. 

31,    1902    $14,718,515 

Cable   railways    (47.00   miles)    7,496,120 

Grand   total    $22,214,635 

The  details  of  the  cable  railway  costs 
($7,4110.120)  were  published  in  our  issue  of 
March  20. 

Part  of  the  real  estate  ($2,161,258)  belongs 
with  the  cable  railway  plant.  Excluding  land 
and  buildings  (,$3,484,231)  the  trolley  and 
horse  line  property  totaled  $11,234,284  new, 
which  was  estimated  to  have  depreciated  13.6 
per  cent.  The  depreciation  on  the  total,  $22,- 
214,035,  was  estimated  to  be  32.70  per  cent, 
a  very  large  part  of  which  is  attributable  to 
the  cable  lines. 

Of  the  258  miles  of  track,  26  miles  were  not 
electric  and  were  operated  with  horses. 

The  Chicago  Union  Traction  Co.  was  cap- 
italized for  $75,000,000,  of  which  about  one- 
third  was  bonds  and  the  rest  stock.  Its  oper- 
ating income  and  expenses  for  the  year  ending 
June  30,  1902,  were  as   follows : 

Earnings  from  operation — 
Electric   lines    (98,562,555   passengers). $4. 923. 089 
Cable  lines    (57,154,184   passengers)...   2,856,972 

Total  $7,801,075 

Operating   expenses — 

Electric   lines    (20,018.334    car   miles)  ..$2,800,195 
Cable   lines    (10,619.779   car   miles) 1,770,524 

Total     $4,570,719 

Taxes  ($614,417)  were  not  included  in  oper- 
ating expenses. 

Proposed  New  Street  Railway  System. — In 
the  same  report  (year  1902).  Mr.  Arnold  sub- 
mitted also  an  estimate  of  the  cost  of  a  com- 
prehensive system  of  surface  trolley  lines  and 
subways  for  the  entire  city  of  Chicago.  While 
much  of  this  estimate  now  possesses  only  his- 
toric interest,  there  are  parts  of  it  that  may 
still  be  of  value  to  appraisal  engineers  and- 
others.  We  therefore  give  the  estimated  cost 
of  this  street  railway  system  that  relates  to 
746  miles  of  single  track  lines,  of  which  15 
miles  was  to  be  subway  and  21  miles  was  to  be 
underground  electric  conduit. 

Tlie  estimated  cost  of  a  mile  of  underground 
conduit  line  was  as  follows : 

Per  mile. 

188.57  tons  of  120-lb.   rails,  at  $41 $7,731 

103.71    tons  slot   rails    (66-lb.).    at   $43 4,460 

33.47  tons  conductor  bars  (21.3-Ib.),  at  $43.     1,439 

352    cast   weld   .ioints,    at   $5 1,760 

352  slot  rail  splices  with   bolts 82 

Bolts   (tram   rail,   slot  rail,   hand   hole,   in- 
sulator, hatch,  washers  and  keys) 492 

4.200  tie  bars,  at  0.25 1.050 

Insulators  and   clips 1.200 

310    tons   cast   iron   yokes,    pit    covers   and 

frames,    conduit  plates,   at  $50 15,500 

Hauling    iron    work 600 

Special    track    work      (curves,      crossings, 

etc.)    6,000 

Conductor   bonds    500 

Track    laying    and    placing    iron    work....     7.260 

2.700  cu.   yds.   excavation,    at   $1 2,700 

1.500  cu.  yds.  concrete,  at  $6 9,000 

Sewer    connections   from   manholes,    etc...     2,000 
Removing  and     rearranging    underground 


obstructions    

Cable  ducts  in  place '.'.'.'.'" 

Add    10   per    cent   for   engineering 

vision    and    administration... 


Total,    exclusive   of   paving  and 
Feeder   wire    


4, 


Total,   e.xclusive  of  paving 

It  is  stated  that  this  is  an  avL.  « 
for  the  whole  city,  but  that  for  cflvi,,^ 
tricts  the  cost  would  not  exceed  fOMw '' 
mile,  exclusive  of  paving,  while  in  e  C  ' 
district  the  cost  would  be  $1000(|ner 
exclusive  of  paving.  Increased  co  of  ,„!!1 
ground  obstructions,  more  curve'jnd Tl 
special  work,  and  delays  due  to  CQestin 
trafiic  account  for  the  higher  cost ,  th^  K, 
ness  district.  '       °' 

In  estimating  the  cost  of  a  con^ehend 
modern  street  railway  system  i(  chir, 
Mr.  Arnold  proposed  to  lay  heav  grom 
9-in.,  120-lb.  rails  on  concrete  bea  with 
wooden  cross  ties.  This  type  ofirad;  \ 
estimated  to  cost  as  follows,  per  my 

2.000  cu.   yds.   excavation,  at  $1.00 
800  cu.  yds.  concrete  beams,  at  $6  00  ' 

188.57   tons   rails,   at   $41.00 ' 

Hauling   rails   to  street,   at  $1.00         " 

700  tie  rods,   at  $0.25 ',','a' 

176   cast    welded   joint.s.   at   $5.00'.!!'.'' 

Cross    bonding    *•* 

Track  laying   '.'.'.' 

Total 

Special   track    (curves,    crossgs.,  etc.  .^ 

Total    

10  per  cent  for  eng.,  super,  and  artr, 

Total  exclusive  of  paving 

Add  for  asphalt   paving 

Add    for    granite    paving 

Add  for  brick  paving 


Based    on    the    foregoing    unit    cti, 
745.81   miles  of   track  were   estimat  as  i 
lows : 
354.84  miles  track,  with  granite  pavin 

at    $42,365 1; 

354.84    miles    track   with    brick  pavin 

at  $36,615    ii; 

15.06  miles  track  in  subwavs,  nc 
paved,  at  $23,965 ." 

21.07  miles  track,  underground  coi 
duit  type,  paved  with  asplialt.  ; 
$94,182    i 

Total  track  and  paving.  745.81  niile.'30 
724.74  miles  sgl.  track  overhead  trolU 
and    feeder,    at   $8,100    per   mile  db 
track     2.935 

Total   track,   paving  and  overhead. SJ.SM 
100,000   KW.   DOwer  plant,   incl.  bldgs 

at    $110     i; 

200,000   KW.    sub-stations,   at  $30 f 

Batteries  for  100,000  KW.  sub-station:, 

at    $20    ,: 

Total     i2, 

2,000  dbl.  truck  cars  equipped,  at  $6,00 . 2,000, 
"^50    units    of    snow    plows,    sweepen 


etc., 
Other 


at   $4,000. 
equipment. 


wagons,  tools,  etc. 


)/■ 


Total     .  . b 

Real    estate-r.. 
Power  hdtu§e  site,   centrally  located 
Sites  for  15  sub-stations,  at  $5,000. 

Site  for  car  sliops 

Sites  for  20  car  barns,  at  $20,000... 
Site    for   otHces 


Total     

Buildings  other  than  po>ver— 
Car  shops  and  machinerv. 
20  car  barns,  at  $100.000... 
Office  bldg.  and  fixtures.... 


Total     

Subway  (9.42  miles  long,  of  which  5.6< 
miles  is  for  dbl.  track  and  3.78  miles 
for  sgl.    track) 


Grand    total 


The  estimated  cost  of  the  subway 
nels  is  not  given  in  detail.  The  fol 
the  estimate  as  given  in  the  report: 

Excavation     

Timbering    , 

Concrete    ' 

Waterproofing    

Structural  steel   ; 

Rearranging  water  and  gas  pipes 

Rearranging   sewers    

New   sewer    .■• 

Rearranging    pneumatic    and    electric 

underground  work   

Sidewalks,   paving,   etc 

Stations     •  •  • 

Temporary    maintenance      of     tranic, 

care  of  abutting  bldgs.,  etc 


;,ooo, 

3,800, 

idti 

ving 


Total 


ill 


1912. 

per  iit  for  eng..  supr.  and  admin, 

Mali 
0  net 


h-JMCjINEERING     &     CONTRACTING 


395 


1,H3,33S        Lowerins    iliice   existinr;   tunnels. 


$12,576,718 


1.500.000 


A  similar  estimate  was  made  for  an  alter- 


"*' '  tunnels '  under'  river. !! ! 1,600,000 


sl?"'! . !"!?' .:::;;::::::::  ■.;::::;;: : ;  ils'ow  oJo    "^'^  subway  system  costing  about  $20,000,000. 


LABOR    AND    MATERIAL    PRICES,    1911  —  1912 


.:■'  ,,F  WORKING  DAY  AND  PREVAIL- 
I  ES  OF  WAGES  IX  1911  FOR  I^VBOR 
•EET  PA\1XG  WORK  IX   A  XUil- 
lEKil-"  CITIES. 


.ind  Division: 

a  9 

ipshiie — 

9 

ans 9 

*etts— 

r     9 

S 

Ige    S 

nipton   ...  9 

8 

.    S 

■ark 8 

•  Id    8 

ce    S 

S 

8 

-dford....  8 

^■port  ...  8 

■  1    8 

idge    ....  9 

-Id    8 

J  8 

8 

S 

!,nce  9 

IK--       9 

ut— 

I    9 

:  ort    10 

9 

^i    10 

■ndon 9 

„     9 

•on    in 

;rv    10 

ntic    10 

mtlc  Division: 

iam    8 

S 

inton     ...  S 

S 

1  8 
8 
8« 

S 

8 

wn  8 

«-n    S 

n    S 

Kails S 

Vernon..  8 

.    Falls...  S 

iian-anda .  8 

!i     8 

8 

.   8 

irgh    8 

rvis 9 

'-r    S 

tad.v     ...  8 

'e    8 

8 

■wn   8 

liet    8 

Plains...  8 

Park 9 

■-    10 

th     9 

City 8 

unswick.  io 

Id    8 

t    9 

■1    10 

Id     9 

-ew  York.  9 

' 'range...  9 
inia — 

9« 

iale  9 

10 

10 

•Id     10 

or.ui  a   9 

u  Bols ..'.  9 

'''-    10 

"    10 

lie   9 

-'urg  9 

uzelton    10 


$1.75 

$3.50 

$5.00 

1.75 

4.50 

1.75 

5.00 

4.00 

1.75 

4.00 

2.00 

3.50 

4.50' 

2.00 

5.00 

5.00 

2.25 

4.00 

6.00 

2.00 

5.00 

2.00 

5.00 

4.50= 

2.00 

2.50 

4.50 

2.00 

2.75 

5.00 

1.75 

4.50 

2.2o> 

4.00« 

5.00 

2.00 

4.00 

5.00 

2.40 

3.80 

3.765 

2.25« 

2.75 

4.50 

2.00 

2.00 

4.00 

2.00 

5.00 

2.00 

4.50 

2.25 

2.50 

5.25 

2.00 

5.00 

5.00 

2.00 

4.00 

1.85 

4.00 

5.50 

1.75 

4.00 

3.00- 

1.75 

2.52 

4.50 

1.75 

5.00 

1.65 

6.00 

1.T5 

3.00 

5.00 

1.75 

6.00 

1.75 

4.50 

1.-5S 

5.00 

1.50 

5.50 

1.75 

5.00 

1.75 

4.50 

1.75 

1.75 

3.00? 

5.00 

1.75 

4.50 

1.75 

2.00 

4.00 

2.00 

4.00 

6.00 

1.60 

3.50 

1.75 

2.50 

3.50 

1.75 

4.00 

1.75 

2.00 

3.20 

1.50 

4.00 

4.00 

1.60 

2.50 

4.00 

1.75 

2.50 

4.50 

2.00 

3.50 

4.50 

1.75 

4.00 

1.75 

5.00 

1.62 

2.00 

6.00 

1.60 

2.40 

5.00 

1.85 

5.00 

4.50 

1.75 

5.00 

5.00 

2.00 

.5.00 

1.50 

5.00 

3.50 

2.00 

4.00 

5.00 

2.0O 

2.50 

5.00 

1.70 

4.00 

4.50" 

1.75 

4.00 

4.00 

1.75 

3.00 

4.00 

1.60 

5.00 

5.00 

1.75 

5.00 

1.75 

4.00 

4.00 

1.50 

2.50 

5.00 

1.75 

5.00 

5.00 

2.00 

5.00 

6.00 

1.75 

5.00 

5.50" 

-1.75 

4.00 

5.50 

1.75 

5.00 

1.75 

5.50 

1.75 

3.50 

6.00 

1.75 

5.00 

2.00 

5.00 

6.00 

2.00 

4.00 

5.00 

1.75 

2.00 

5.00 

1.75 

2.25 

5.00 

1.40 

3.50 

1.50 

3.00 

5.00 

1.60 

4.00 

1.65 

3.00 

5.00 

1.75 

2.50 

4.00 

1.75 

2.50 

4.50 

1.75 

13 

5.00 

1.80 

3.00 

5.00 

1.50 

1.50 

4.00 

5.50 

Luzerno    10 

ileadvllle     10 

Mononsiuhela    ...  Li 

Xew     BrlKliton..  U> 

Xew    Castle y 

Oil   City 10 

Pittsburgh     Ill 

Pottstown    Ill 

Punxsvita\vne\. . .  9 

Rankin ;> 

Sayre    lii 

Scranton    in 

Shamokin    II 

Shenan<loah    U 

South  Bethlehem  In 

Swissvale     'J'^ 

Tyrone    1"  ' 

Warren     s 

Washington    ....  10 

Wilkes- Barre     ..  9 

Wilkinsburg     ...  10 

York    10 

East  North  Central   Division 

Ohio- 
Ashtabula   10 

Barberton    10 

Bucyru.-s    10 

Cambridge    9 

Canton     10 

Chillicothe    10 

Circle-.llle    10 

Columbus    10 

Conneaut     9 

Coshocton   9 

Dayton   10 

Delaware     10 

East    Liverpool..       8^4 

Fostoria    10 

Fremont    10 

Gallon    10 

Hamilton     10 

Lancaster    10 

Lima    10 

Lorain    10 

Massillon  9 

Mt.     Vernon 10 

Klles    10 

Norwood    9 

Ravenna    10 

Springfield    10 

^^'ooster   10 

Zanesville    S 

Indiana — 

Anderson    10 

Bedford    10 

Bloomington     ...  10 
Crawfordsville  ..       S 

Elkhart    10 

Evansville    10 

Fort   Wayne 10 

Frankfort    10 

Gary    10 

Indianapolis    —       S 

Kokomo    10 

La  Porte   10 

Linton     10 

Logaiisport     10 

Mishawaka    10 

Muncie   10 

Newcastle  10 

Richmond    10 

Seymour    10 

Terre    Haute 9 

Washington   10 

Illinois — 

Alton    10 

Bloomington    ...  10 

Cairo   8" 

Chicago  Heights  10 

Danville    m 

Edwardsville    ...       9 

Freeport    10 

Granite  City 10 

Harrisburg   8 

Jacksonville   9 

Joliet    9 

La   Grange 10 

La  Salle S 

Macomb   9 

JIattoon 

Mt.  Carmel 10 

Oak   Park 9 

OInev    9 

Ottawa  10 

Pekin   9 

Peoria     8 

Rockford    8 

Springfield    10 

Streator   ^ 

Waukegan    9 

Michigan— 

Alpena    10 

Ann   Arbor 9 

Battle  Creek 10 

Benton  Harbor..       9 

Cheboygan    10 

Coldwater   10 

Detroit    10 

Escanaba    10 

Flint    10 

Grand   Rapids...  10 

Hillsdale    10 


1-co 

1.7.'. 

u.UU 

4.U0 

l.Tii 

2.50 

5.50 

1.70 

2.70 

6.00 

l.Cil 

:i.jo 

D.OO 

1.7.-1 

2  '*5 

5.00 

1.75 

6.00 

5.00 

l.bu 

3.50 

1.60 

1.6U 

2.50 

5..'.0 

1.75 

4.00 

4.00 

1.60 

2.75 

4.50 

l.SO 

4.00 

4.00 

1.75 

3.50 

5.00 

1.5U 

4.50 

1.71 

3.32Mi 

5.00 

1.75 

4.50 

2.00 

l.«5 

2.50 

5.00 

1.75 

3.00 

4.50 

1.60 

2.00 

5.00 

1.75 

4.00 

2.00 

2.50 

5.00 

1.G5 

3.00 

5.00 

2.00 

3.50 

4.50 

2.00 

4.05 

1.75 

4.00 

5.00 

1.75 

1.75" 

4.50 

1.65 

4.00 

4.00 

1.90 

3.00 

4.50 

1.80 

5.00 

1.75 

2.00 

4.00 

1.75 

2.50 

4.50 

1.75 

3.50 

1  85 

3.00'» 

5.00 

2.00 

4.50 

2.00 

4.00 

4.50 

1.80 

4.00 

4.00 

2.00 

4.00 

1.50 

2.50 

3.50 

1.75 

4.00 

4.00 

1.75« 

2.50 

4..50 

1.80 

2.50 

4.00 

1.75 

2.00" 

3.50« 

1.75 

4.50 

1.75 

5.00 

1.75 

3.50 

4.50 

2.00 

5.00 

4.00 

2.00 

3.00 

4.00 

1.75 

2.50 

5.00 

2.00 

3.50 

1.75 

3.00 

4.00 

1.75 

2.50 

3.50 

1.75 

4.00 

4.00 

2.00 

4.00 

1.60 

3.00 

4.00 

2.00 

2.75 

4.50 

2.00 

3.00 

4.00 

2.00 

5.00 

6.00 

1.60 

2.50 

3.50 

2.00 

3.50 

2.25 

3.50 

4.50 

2.00 

5.00 

4.00 

1.75 

4.00 

4.25 

2.00 

4.00 

2.00 

3.00 

4.00 

1.75 

2.50 

3.75 

1.75 

2.50 

3.00 

1.65 

2.50 

3.50 

1.50 

1.75 

2.50 

4.00 

2.25 

4.00 

4.50 

1..50 

3.50 

2.00 

4.30 

2.00 

3.00=» 

4.00 

2.00 

4.00 

5.00 

2.00 

3.00 

5.00 

2.00 

4.50 

5.00 

2.00 

4.00 

1.50 

4.00 

2.00 

5.00 

0.00 

2.75 

6.00 

2.40 

4.50 

4.80 

1.75 

2.50 

4.50 

2.00 

3.00 

4.00 

1.75 

3.00 

4.00 

1.75 

2.25 

3.50 

2.00 

4.50 

2.00 

3.50 

2.00 

3.00 

4.00 

2.00 

5.00 

4.00 

1.75 

2.50 

4.50 

2.00 

3.00 

4.50 

2.25 

3.00 

5.20 

1.75 

4.00 

4.00 

2.00 

4.50 

2.25 

4.00 

5.00 

1.75 

2.25 

4.50 

1.75 

4.00 

2.00 

4.00 

2.25 

3.25 

5.00 

2.00 

4.50 

2.00 

3.50 

4.50 

2.00 

3.00 

4.50 

1.75 

3.50 

Holland    II'  2.00 

Kalamaxou    9  2.00 

I'ontla.-     10  2.50 

Port    Huron 9  2.00 

Suglnuw    10  2.25 

St,   Joseph 9  1.75 

Wisconsin — 

.VntlKo    10  2.00 

Fond  du  I^c...  10  2.00 

Menasha    10  2.00 

-Merrill    10  1.50 

.Marinette    10  1.75 

Shebiiygiui    10  2.00 

Superior     10  2.25 

Waukesha    10  2.25 

Wausuu    10  1.75 

West  North  Central  Division: 

Mlnne.soIa— 

UemldJI    10  2.25 

Crookston    10  2.25 

Mankato    10  2.00 

Minneapolis    8  2.'J5 

Winona    9  1.75 

Iowa — 

Burlington     10  1.75 

Cedar  Rapids 10  2.00 

Charles    City 2.00 

Council    Bluffs...  10  2.50 

Creston     10  2.00 

Davenport   10  2.00 

Dubuque    10  2.00 

Fort    Dodge 10  2.00 

Keokuk   9  2.00 

}tIarslialltown    . .  10  2.00 

Musiin    City 10  2.00 

Ottumwa    10  2.00= 

Sioux    CItv 10  2.00 

Waterloo    10  2.00 

Brookfleld   9  1.80 

MIsourl — 

Columbia    10  1.75 

Fulton    10  1.75 

Jefferson  City...  9  1.75 

Kansas  City 8  1.75 

Kirksvllle    9  2,00 

Lexington    10  1.75 

Moberly    9  2.00 

St.    Charles 10  1.75 

St.    Louis 10  1.75 

Sedalla    10  1.75 

Webb    City 9=»  2.00 

North  Dakota — 

Grand    Forks 10  2.50 

Grand   Island 8 

Fremont    10  2.50 

Lincoln  8  2.00 

South  Omaha 10        1.75" 

Kansas — 

Atchison    8         1.80» 

Coffeyvllle    8  1.75 

Emporia    8  2.00 

Fort    Scott 8  1.75 

Hutchinson    S  2.00 

Independence  ...       8  1.65 

Kansas  City 8  1.75 

Manhattan    8  1.75 

Newton    8  2.00 

Ottawa   8  1.60 

Pittsburg    8  1.60" 

Sallna    S  l..-)0 

Topeka   8  1.75 

Wellington    8  1.60 

Wichita    S  1.75 

South  Atlantic  Division: 

Maryland — 

Baltimore    S  1.75 

Frederick   10  1..50 

Hagerstown    ....  10  1.50 

Washingt'n.  D.C.       8  1.50 

Virginia — 

Danville   10  1.25 

Port.smouth    10  1.50 

Staunton    It)  1.50 

Suffolk    10  1.25 

West  Virginia — 

Clarksburg    10  1.75 

North  Carolina — 

Ashevillc    10  1.25 

Greensboro   10  1.25 

Newbern    10  1.25 

South  Carolina — 

Charleston  9  1.35 

Columbia    10  1.25 

Greenville    10  1.25 

Spartanburg   10  l.oo 

Georgia — 

.\merlcus    10  1.50 

Brunswick  9  l.,50 

Dublin  10  1.25 

Rome   10  1.50 

Florida— 

G.ilncsvllTe    10  1.25 

Tallahassee    ....       9  1.00 

East  South  Central  Division: 

Kentucky — 

Lexington    10  1.50 

Louisville    10         1.75 

Owensboro    10  1.75 

Paris    10  1.50 

Tennessee — 

Knox^•i)Ie    10        1.35 


2.50 

4.00 

2.70 

4.50 

a 

5.00 

5.00 

5.00 

2.75 

4.00 

4.00 

4.00 

4.00 

3.50 

5.00 

4.00 

3.50 

4.00 

4.00 

4.50 

5.00 

.... 

4.50 

4.00 

5,0U 

4.50 

4.00 

4.00 

4.00 

2.-.5»> 

4.72 

2.25 

4.00 

2.50 

4.0O 

2.50 

4.40 

4.00 

5.00 

5  00 

3.50 

4.00 

4.00 

5.00 

2.50 

5.00 

4..i0 

3.00 

4.00 

5.00 

4.00 

4.00 

4.00 

2.50=" 

4.00" 

5.00 

4.00 

3.00 

4.50 

3.60 

3.60 

2.00 

3.50 

3.00 

3.50 

3.50 

3.50 

5.00 

5.00 

3.50 

2.00M 

4.00 

3.50 

3..50 

4.00 

4.00 

5.00 

3.00 

3.50 

4.50 

3.50 

3.00 

5.00 

3.50 

4.00 

3.00 

4.00 

4.00" 

6.00 

2.50" 

3.50« 

2.75 

4.00 

2.00" 

3.20 

4.00 

4.00 

3.00 

3.20 

2.50 

4.00 

3.00 

4.00 

3.50 

2.00 

3.20 

2.00 

3.00 

2.50 

3.50 

2.50 

3.50 

3.20 

2.00_ 

3.25 

4.S0 

5.00 

4.50 

5.00 

1.80 

3.00 

2.00'' 

4.00 

1.50 

3.50 

5.00 

3.50 

2.00 

4.50 

2.50 

5.00 

iiso 

2150 

3.00 

4.00 

3.00 

2.00 

4.00 

2.00 

4.00 

1.00 

3.00 

2.25 

4.00 

5.00 

2.50 

3.50 

2.00 

3.50 

4.00 

2.50 

4.00 

3.50 

4.00 

4.00 

4.00 

3.50 
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Alabama — 

Dothan     10  1.25  ....  4.00 

Gadsden   10  1.25  3.00  3.50 

Talladega    10  1.25  

Mississippi — 

Meridian    10  1.25         3.50 

Vicksburg   10  1.35  2.00  4.00 

West  South  Central  Division: 

Arkansas — 

Jone.'iboio    10  1.50  3.50  4.00 

Louisiana — 

New-  Orleans 10  2.00  3.50  ..00 

Oklahoma — 

Bartlesville    S  2.00  4.00  4.00 

Durant    S  J.OU  2.5ii  4.0u 

MusUosee    S  1.T5  2.2.1  4.00 

Oklahoma  City..  8  2.00  4.00  4.50 

Sapulpa    S  2.00  

Tulsa  S  2.00  3.50  4.00 

Texas— 

Danas   2.00  ....  4.00 

Greenville    10  1.75  3.50  3.50 

Longview   10         

Port  Arthur S  5.00»s 

San    Antonio S  1.50  1.50  3.00 

San    Angelo 9  1.75  

Temple    8  1.50  5.00  4.00 

Weatherford    ...  10  1.50  ....  3.00 

Wichita   Falls...  10  2.00  

Mountain    Division; 

^Montana — 

Billings    S         3.00         ....         5.00=» 

Butte    S         ....         8.00         7.00 

Great   Falls S         3.O0         4.00         (J. 00 

Helena    S         .3.00         7.00         6.00 

Missoula    8         3.00         6.50 

Idaho — 

Boise  S         2.50         5.00 

Twin    Falls 10        3.00         ....         5.00 

Colorado — 

Boulder  S         2.25         ....         5.00 

Grand    Junction.       S         2.50         5.00         4.50 

New   Mexico — 
Albuquerque     ...       9         1.75         4.50 

Utah- 
Salt  Lake  City. .       8        2.25         ....         5.00 

Pacific  Division; 

"U'ashington — 

Bellingham    8  2.25  5.00  6.00 

Centralia   8  2.50  7.00  6.00 

Hoquiam    S  2.50  3.00  7.00 

Seattle    8  2.50  5.50  6.50 

Spokane   S  3.00  3.50  6.00 

Vancouver   S  2.35  6.00 

Walla    Walla 8  2.25  ....  5.00 

Oregon — 

Ashland    10  2.25  ....  7.00 

Baker    10  2.50  ....  5.00 

Medlord    10  2.75  3.50  5.00 

Portland   9«  2.25«  3.50-^  6.00 

Salem    «  5.O0 

California — 

Eureka   8  2.50  ....  5.00 

Fresno   8  2.00  3.50  4.00 

Pomona    8  2.00  4.00" 

Napa   S  2.50  4.00  5.00 

Richmond    8  2.50  3.O0  5.50 

Santa   Barbara..  8  2.00  ....  4.00 

San    Bernardmo.  9  2.25  4.50 

San     Diego 8  2.00  

San   Jo.se 9  2.25  ....  6  00 

Santa  Cruz S  2.00  

'$4. 50  and  $5.00.  =$4.50  per  double  team-  $3.25 
per  single  team.  ^$2.00  to  $2.25.  -"SLOO  to  $6.00. 
'$3.76  per  single  team:  $5.28  per  double  team. 
"$2.2.1  for  city.  '$3.00  per  single;  $4.50  per 
double  team.  "$1.75  to  $2.00.  'S  and  9  hours. 
'<'$4.50  and  $5.00.  "$5.50  and  $6.00.  =^9  and  10 
hours.  '"Paid  at  rate  of  28yo  cts.  per  sq.  vd. 
laid.  '*$1.75  and  $3.00.  i^jsoq  (<,  $5.00.  m$1.75 
and  $2.50.  "$2.00  and  $2.50.  's$3.50  and  $4.00 
'»8  and  10  hours.  ="$3.00  and  $3.50.  -i$1.50  to 
$1.1 5.  -Paid  at  the  rate  of  3  cts.  per  sq  yd 
laid.  »$2.75  to  $3.50.  2»$3.50  to  $4.50.  22$2.00  to 
$2.25.  =«$2.50.to  $3.00.  =^$4.00  to  $4.50  =8$2  00 
to  $2.50.  »9  and  10  hours.  ="$1.75  and  $2  Oo 
'"$4.00  and  $5.00.  ==$1.80  and  $2.00.  =3j2.5o  ami 
$3.00.  3ij:j  5Q  a,„]  j4  oi).  .-■3$2.00  or  3iA  cts  per 
so.  yd.  laid.  ="$1.60  to  $L75.  ='|2.0o"  to  $3  5fi 
»$5.00  and  $6.00.  =»$5.00  to  $6.00.  "9  to '  10 
hours.  «$2.25  to  $2.60.  •2$3.50  to  $4.50.  "Paid 
at  rate  of  25  cts.  per  hour.     «$4.00  to  $5.00 


Current  Prices  of  Materials  and  Sup- 
plies Used  in  Engineering 
Construction  Work. 

BRIDGES    AND    BUILDINGS. 

Structural  Shapes.— The  following  are  the  cur 
rent  prices  for  structural  shapes  t.  o  b.  Pitts- 
burg: 

I-beams  and  channels,  3  to  15  in.,  1.15  cts. 
I-beams  over  15  in.,  1.20  to  1.25  cts. 
H-beams  over  IS  in.,  1.20  to  1.25  cts. 
Angles,  3  to  6  in.,  1.15  cts. 
Angles,  over  6  in.,  1.20  to  1.25  cts. 
Tees,  3  in.  and  up,  1.20  to  1.25  cts. 
Zees.  3  in.  and  up,  1.15  to  1.20  cts. 
Angles,    channels   and    tees   under   3   in.,    1.20    to 

1.25  cts..   plus  full  extras. 
Deck  beams  and  bulb  angles.  1.45  to  1.50  cts. 
Hand  rail  tees.  2.00  to  2.15  cts. 
Checkered  and  corrugated  plates,  2.00  to  2  15  cts 

Chicago  prices  for  structural  materials  are: 
1.30  cts.  to  1.45  cts.,  mill  shipment:  are  1.0  cts 
from  store. 

The  New  York  quotations  are  as  follows- 
Steel  bars,   1.26  cts.  to  1.31  cts. 
Plain   structural    material   and    plates"  1  31    cts 

to  1.36  cts. 
Bar  iron.  1.30  cts.  to  1.35  cts. 


Nev.-  York  store  prices:     I'ialn  material,  1.6.".  cts. 
to  1.75  cts. 

New-  York  store  prices  for  small  lots: 
Beeims  and  channels,  3  to  15  in.,  l.SO  cts. 
Angles,  3x',i  in    and  larger,  l.SO  cts. 
Tees.  IxlxVs  in.,  2.25  cts. 

Plates. — The  current  prices  for  plates  f.   0.   b. 
Pittsburg  on   the   basis  of  net   cash  in  30  days 
are  as  follows: 
Tank   plates.    ^    in.   thick,    6^,4    in.    up   to  100   in. 

wide,  extras,  1.15  cts.  base. 
Gages  under  14  in.  to  and  including  3/16  in.. $0.10 
Gages  under  3  16  in.  to  and  including  No.  S.  .15 
Gages  under  No.  8  to  and  including  No.  9...  .25 
Gages  under  No.  9  to  and  including  No.  10. .  .30 
Gages  under  No.  10  to  and  including  No.  12.     .40 

Sketches,  3  ft.  and  over  in  length 10 

Complete  circles.  3  ft.  diameter  and  over 20 

Boiler  and  flange  steel 10 

A.  B.  M.  A.  and  ordinary  fire  box  steel 20 

Still  bottom  steel 30 

Marine  steel 40 

Locomotive  fire  box  steel 5o 

Plates  in  w-idths  over  100  in.  to  110  in 05 

Plates  in  widths  over  110  in.  to  115  in 10 

Plates  in  widths  over  115  in.  to  120  in 15 

Plates  in  widths  over  120  in.  to  125  in 25 

Plates  in  widths  over  125  in.  to  130  in 50 

In  widths  over  130  in 1.00 

Store  prices  at  Chicago  are  1.60  cts.;  mill 
shipment,  Chicago  delivery,  1.30  cts.  to  1.45  cts. 
Sheets. — Makers'  prices  for  mill  shipments 
from  Pittsburg  on  sheets  in  car  load  and  larger 
lots  are  as  follows: 
Galvanized     roofing     sheets     No. 

28,  214  in.  corrugations $2.20  per  square 

Painted  roofing  sheets.  No.  28...   1.30  per  square 
Galvanized   Sheets: 

Xos.  12.  13  and  I4 1.90  to  1.95  cts. 

Nos.  15,  IS  and  17 2.05  to  2.10  cts. 

Nos.  IS  to  22 2.20  to  2  '^2  cts 

Nos.  23  and  24 2.30  to  2.35  cts! 

Nos.   25  and  26 2.55  to  2.55  cts. 

^o-  27   2.65  to  2.70  cts. 

No.  28   2.S0  to  2.85  cts. 

No.  29   2.90  to  2.95  cts. 

No.  30 -. 3.10  to  3.15  cts 

Blue  Annealed  Sheets: 

Nos.  3  to  8 1.20  to  1.25  cts. 

Nos.  9  and  10 1.30  to  1.35  cts. 

Nos.  11  and  12 1.35  to  1.40  cts. 

Nos.  13  and  14 : 1.40  to  1.45  cts. 

Nos.  lo  and  16 1.50  to  1.55  cts. 

Box  Annealed  Sheets: 

Nos.  Ji  to  21 1.60  to  1.65  cts. 

Nos.  22  to  24     1.65  to  1.70  cts. 

Nos.  2a  and  26 1.70  to  1.75  cts. 

^°-  I'    1-75  to  1.80  cts. 

^°-  28   l.SO  to  1.85  cts. 

No-  ;9 1.85  to  1.90  cts. 

No-  30   ,95  to  2.00  cts. 

Chicago  prices  for  sheets,   car  load  lots,  from 
mill  are  as  follows: 

5?°-  II  ^^'S'^^  sheets 2.03  to  2.0S  cts 

No.   28  galvanized :j.03  to  3  08  cts 

No.  10  blue  annealed 1..53  to  1^58  cts.' 

Store  prices  at  Chicago  are- 
^°-f2  ^■»?<=t^- 

No:  2s  black; .' :: .■.■;::.:::;::■": : li?.  ?.\i- 

.vo.  28  galvanized ;::::;::  ill  ^^It: 

Freight  Rates.— The  freight  rates  from  Pitts- 
burg on  finished  iron  and.  steel  in  car  loads, 
per  100  lbs.,  are  as  follows:  Birmingham,  Ala.. 
;?.  '='?■:  Boston,  IS  cts  :  Buffalo,  11  cts.:  Chicago 
rL?  ••  S'-""""^"'  1'^  <^'s.;  Cleveland.  10  cts.: 
Indianapolis,    17    cts.;    New    York.    16    cts.-    New 

?'.'i^''^^;^"^i^■•x,P^"^<^'^'P^"=l•  15  cts.:  St.  Louis. 
oJ'cf'^iS-'  '^J-  P*^"'-  "2  cts.  For  the  Pacific 
Coast  the  rates  are  SO  cts.  on  plates,  structural 
shapes  and  sheets.  No.  U  and  heav  er;  85  ctl 
^nrt^f^i^?  ^°^-  'i  J?  ":  8°  '^'s.  on  sheets  No  16 
toiler  fuLes.  '   ''"'■    °"    «'ro"Sht   pipe  and 

Steel  Rivets — The  following  current  prices  for 
steel  riyet^  are  f.  o.  b.  mill  at  Plttsburi:   Struc- 

to  f«n  .^,='^'  •^'\"?  !•""  '^t^-'  ''Oiler  ri?ets,  1.55 
to  l.bO  cts.:  also  take  an  advance  of  50  cts 

Corrugated  Roofing.— New  York  quotations  arc 
for  smal  lots  of  2%   in.   corrugated  roofing 

NO.  24.  per  100  sq.  ft ^t^f'       «%T?f -'• 

No.  26,  per  100  sq.  ft. . . .  o  ,55  ^V'Ji 

^fo.  28,  per  100  sq.  ft oiso  3.1^ 

CONCRETE. 


liicago  and  vicinitv  are  as 
on  cars  and  $1.00   to  $1.05 


toUows:   80  to  85   cts, 
iiy  teams. 


Reinforcing   Bars.— The  current  prices  for  cnn 

Snows:""'°''""=    ""'■^'-    '■   "■    "■    CWca|o,'"are°a; 

Base  per 

ino  lbs. 

$1.30 


Plain  open  hearth  steel,  car  loads. 
Plain    open    hearth   steel,    less   than  'car 

loads     

Cold  tw-isted  open  hearth  s't'eeV, '(iar'loads 
Cold  twisted  open  hearth  steel,  less  than 

car    loads 

For    shipment    from    stock    current    prices    for 

s?i?k'Sl?3r'f?.'?--'='"^    "-^    -<^    -     f°"o-^ 
%  in.   and   larger. 

%  in 

14  in. 


1.33 
1.30 


1.33 


$1.50 

1.57^4 

in 1.62% 

5/16  in J-^? 

hi  in.    " "■■'■''■'■'■'■'■'■'■'.'.'.'.'.'.'.'.'.'.:   klS 

Expanded    IVIetal    Reinfcrcinq. — Prices    at    rut 
cago  are  about  as  follows:  '  "" 


il-in.   Mesh  Expanded  Metal  Reinf 

sectional      Wt.  Less 

area       per  sq.    than  ear 
perl2in.  ft,  lbs.    load  lots 


No. 
06-3 

10-3 
16-3 
20-3 
25-3 
30-3 
35-3 
40-3 


.06 
.10 
.16 
.20 
.25 
.30 
.35 
.40 


.34 
.55 
.68 


$1.6214 
1.87^ 
2.25 
2.75 
3.3315 
4.00 
4.50 

;.i2i4 


lot& 
■3Iu 
.60 

v-y. 

.50" 

.10 

.70 


M 


f  vilri 
out  12, 


1.02 
l.lSi/i 

ROADS    AND    STREETS 
Vitrified    Brick.-The    current   price 
fled   paving  brick   f.   o.   b.   Chicago  i| 
per  M.   tor  No.    1  brick.  ^ 

Granite    Blocks — New  York  prices  f 
paving    blocks    are    about    as    follow.  If*""' 
granite  blocks  $1.90  per  sq.  yd     doHvlr'^s  ■' 
side  dock  at  New   York.    The  ■special' »''- 
granite  block  laid  to  a  %  in.  Joint  amP' 
li    m.    variation    on    top    is    selling  a, T' 
sq.    yd.  =   ■"'■' 

Crushed  Stone.— The  current  prices  s^, 
for  crushed  stone  are  about  as  followlP ' 
granite,  delivered  by  team.  $4;  teaming.' 
about   65   cts.   per  cu.   yd.    making  "n^ 
about  $2.35  per  cu.  yd.  "^*^'i'g  co'o, 

Sand  and  Gravel. — The  present  mi^  . 
pedo  sand  at  Chicago  is  Jl'll  pe?"c:°' 
team.  No.  8  gravel  is  selling  at  $16';  n  '' 
Car  rate  is  50  cts.  less  in  elch  case  F.S' 
IS  quoted  at  50  cts.  per  cu  vd  f  0 " 
Chicago.  ■  °> 

WATER    WORKS    AND    SEWER,E 

Cast  Iron  Pipe — The  following  are  tir,r 

prices  per  ton  of  2,000  lbs.  on  cast  iror.S 

hvered  m  car  load  lots  f.  o.  b    cars    ril^. 

4-in.   -n-ater  pipe ^'  ^'^f 

6-in.  to  12-in.  water  pipe 

Larger  sizes   

Gas  pipe  is  $1  per  ton  higher 

Present   eastern   prices  on  standard  st 

«-?i  t?."«l''"^°'  P'P^  '""'  ^^  follows:  h 
$21  to  $22  per  net  ton  delivered  at  T.w 
larger  sizes  $20  to  $21  per  ton 

Spiral     Riveted     Pipe.— Net   'price«    f 
riveted   pressure   pipe,   plain   ends,  with/ 
nections.  are  as  follows: 
Thickness 
V.  S. 
Diameter,     standard. 


Ins. 
3 
4 


S 
9 
10 
11 
12 
13 
14 
15 
16 
IS 
20 
■''2 
24 
26 
28 
30 
32 
34 
36 
40 


— Prices  per  ft- 

:age.     Asphalt  coated.  Galni 


20 
18 
18 
16 
16 
16 
16 
16 
16 
16 
16 
14 
14 
14 
14 
14 
12 
12 
12 
10 
10 
10 
10 
10 
10 


$0,143 

.205 

.247 

.301 

.352 

.403 

.442 

.500 

.548 

.598 

.648 

.810 

.S82 

.955 

1.07 

1.183 

1.71S 

1.847 

2.001 

2.56 

2.811 

3.054 

3.24 

3.427 

3.799 


13. 
12; 


.■01 
10!. 
13T 

jr. 

.8' 


;4f 

■K 

11 

03 
«l 

46 


standard    thickness    for    special  Iveied 


•For 
pipe. 

Vitrified    Sewer    Pipe.— The    followinas 
Uestern  price  list  of  standard  vitrified "|e: 


tbe 


a     aj 


Ml 
'3 


O  eg 


.2  0) 

3  f 


$0.15  $0.50  $0.60  $1.70  $0.90  $0.45 


S 
9 
10 
12 
15 
18 
20 
21 
24 
27 
30 
33 
36 
42 


.20 
.25 
.30 
.35 

.45 

.50 

.60 

.75 

1.00 

1.50 

1.75 

2.00 

2.50 


.60 

.75 


1.00 

1.25 

1.65 

1.75 

2.10 

2.75 

3.75 

4.75 

5.75 

6.75 

8.00 

3.25  16.25  16.25 
4.00  20.00  20.00 
5.00  25.00  25.00 
6.00  30.00  30.00 

8.50  42.50  42.50      

The    discounts    from    the 
present   time  are  as  follows 


SO 
1.00 
1.20 
1.40 
1.80 
2.00 
2.40 
3.00 
4.00 
6.00 
7.00 
8.00 
10.00 


2.10 
2.50 
2.90 
3.50 
4.50 
5.00 
6.00 
8.50 


1.20 
1.50 
l.SO 
2.10 
2.70 
3.00 
3.60 
4.50 


.90 

1.05 

1.35 

1.50 

1.80 

2.25 

3.00 

4.50 

5.25 

6.00 

7.50 

16.25 

20.00 

25.00 

30.00 

42.50 

above 


e 

1% 

1% 

1% 

1% 

« 

21i 

21s 

214 

3 

3% 

3U 

i 

4 

4 

4%  : 
4H ; 

5 

514  : 
6%  ; 

list 


3-  6-in. 

8-12-in. 

15-18-in. 

20-24-in. 

These 

f.    o.    b. 


pipe    

pipe    

pipe    

pipe    

prices    are 
works  at    St 


|« 


per    mi-nimura    car  ">"■ 
Louis. 


a2. 
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RAILWAYS. 

1,     J    Track  Supplies. — Pittsburgh   quota- 
fn4iil«  in  car  load  lots  are  as  follows: 
'I  Per  11). 

Cts. 

tions    1-25 

,md  l".-li> 1-10 

1.1» 

1.20 

■'■;.■ 1.29^4 

; 1.50 

luoted  at  $1.35  to  $1.40  per  100  lbs, 

i.urgn. 

'lations  on  rails  and  track  supplies 

Cts. 
ion  Bessemer  rails...  1.2S 

rails 1.34 

uls l.lfi      to  1.20 

Ills l.<.'^3  to  1.24 

lbs.  rails. l.SOij.  to  1.25 

1.25      to  1.30 

1.50 

ad    lots,    Chicago     prices    are    as 

Cts.  base. 

road  spikes 1.30 

^  luare  nuts 1.90 


The   lolloivii:^    luotations  on   .il.l    uiateriul  are 
per  gro.-s   i.i,i    ,i..|iv,.r...l  at   L-hi.-.i<.4o: 
!?tandanl   .-••!.      i,-l  r  ;n--   niils. . . .  $24.00 

0>      ^t...l     ■,,.1....        „.i,>'iin^ I2.20li>     13.00 

Old  htt-el  Mill.-;,   ;.  .-s  ihun  ::   tt 11,75  to    12.25 

MISCELLANEOUS, 
Wire     Rope.     Tl..-    net    pri.  .-s      u     chicaRo    a 
contruetor   ..r    ■  ri-.;iiie(.r    wmld    li:,\,.    to    uav    for 
wire   rop.,-    ;ire  .ii'.mi    as    fiillows: 

fill-.'    |i.-l    foot, 

Cni.ii.l,.  Plow 

Diam.  Ins.                                       st.-.  steel, 

■■I= S" ';;•  $0.9S 

2Vi :.^  .TS 

-     47.  .62 

l^ 35  .51 

H4 -.;  ,37 

I'rt 1<  .2fl 

1   y-  .K 

t* S  .10 

?? -  .s 

■-i 4%  .aMl 

The  above  priees  me  for  standard  construction. 
G-strand.    1!>  wires   to   the  strand, 

Manila  Rope. — The  present  prlies  tor  .Manila 
rope  at  St.  l.miis  are  S'-..  cts.  per  11..  in  e.illa  tor 
the  best  s>ade  and  7>g  cts.  per  lb.  in  ii.lls  for 
second   grade. 


Blasting  Materials.— The  following  are  the 
general  net  prices  for  Illinois  for  btosling 
materials 

Dynamite. 

2.000  lb.  200  lbs,  or 
lots  per  more,  per 
100  lbs,      100  lbs, 
delivered. delivered, 
25  per  cent  strength  dynamite     $11,115        $12.70 
30  per  cent  atreni;th  dynamite       12,55  13,30 

35  per  cent  strength  dynandte       Hi. 15  13,;'" 

40  per  cent  strength  dynamite       13.75  14.50 

45  per  cent  strength  dynamite       14.35  15.10 

60  per  cent  strength  dynamite       14.95  15.70 

SO  per  cent  strength  dynamite       10,15  1C.90 

Blasting   Batteries. 

10  holes $10,00 

30  holes 15,00 

1   to     50  holes 30.00 

1  to  100  holes 45.00 

Electric  Fuses. 

Per  100 

4   ft.  double  slrength $3.15 

6  ft.  double  slreiigth 3.64 

Fuses. 

single  tape,  per  l.OOO  f( ,  .$3.95 

Double  tape,  per  1.000  ft 4.73 

Crescent,  per  1,000  ft 4.o.5 


I:EV.AI1JNG  PRICES  IN  1911  FOR  M.\TERI.\LS  USED  IN  r.\VI-7Mi:.\'r     Ci 'NSTUrCTIOX   IN   A   NTMBER  OF  CITIES. 


u 

0  >. 

■ss 

C.2 

c  " 

tcx         — 


'  and  Division: 

$1.30  $1.50 

■hire— 

1.19' 

1.76  1.26 

, 1,00 

as— 

1,60       

35 

1.20  1.65 

ton   1.45  1.25 

1.57  1.00« 

1.25  1.20 

k 1.35 

1.45  1.50 

2.00  1.10* 

1.24       

1.65  .80 

:.>rd 1.20  1.40 

i.rt    1.32  1.60 

1.50       

iv-e    1.60       

1     1.43  1.05 

1.65  .«0 

1.S6  1.25 

11  1— 

Idence 1.40 

-    1.51'  1.70 

1.70= 

I     1.45  1.25 

1.60       

1.70 

1.55  1.25» 

ion 1.20» 

1.S6  1.10 

n    1.45  1.00 

•      1.65  1.10 

10     1,S5  1.60 

tic  Division: 


n     1,40 

1.14 

•n    1.35 

1.10 

1.10 

1.40 

1.17 

1.30 

u     1.25 

1.22 

1.40» 

Is 1.32 

rnon 1.20 

...    i'alls 1.20 

I  n    Tonawanda  1.15 

Kich   1.36 

I'       1.20 

-;h  ".!'.'.'.'.  '2.66 

,     .^:     1.50 

tcuse     1.35 

a   1.20 

erlown    1.35 

ervllet     1.40 

to    Plains 

lersey — 

iiry    Park 1.20 

iden    1.35 

al.eth   1.10 

ey    City 

■    Brunswick...  1.15 

nrteld     1.50 

imlt     

nton    1.34 

itfleld    1,25 

St  New  York, , ,  1.35 

=t  Orange 


1.40 
.90 
1.2.5' 
1.15 
1.00 
1.00' 
1.15 
.78 
1.50 
2.0s 
1.00 
1.50 
1.10 
1.00 
1.25 
1.10 
1.26 
1.60 
1.25 
1.50 
1.25 


1.45 
1.50 


2.00 

1.45* 

1.50 

2.50 

1.60 

1.90 

iieo 

1.90 
1,50 
1.70 


$1.00  $i.o.-i 

i.eo     

1.00     

1.35     

i!35  i!25    $i5!66 

1.00      1.10     

.50      

1.25       

.10         1.22       

1.65       

1.00       

.50       

.15        

.90        

1.19       

.65       

'i.75  ...'.."        ..... 

1.25       

.75       

1.25       

.75       

1.00       

.75       

1.00       

1.00       

.75       30.00 

1.25       

.90         2.55       

.50       

1.50       32.00t     

1.10       

1.50         1.30       

.75         1.00       

1.50       

1.50       

1.00       

1.25  .92'      

1.00       

1.25         1.10       

1.75  .78       13..50" 

.60       

.60         1.15       " 

1.00       

.50         1.10       

1.00  .95       

1.00         2.50       

1.00         1.00       

1.00         1.00       

1.00       

.50       

1.25  .85        

1.00         1.00        

'i'.oo  i'.ib     ..... 

1.25       :. 

2.25       

1.00         1.23       

.70       IG.OOt     

.80         1.20       

1.40         1.40       

1.10         1.20       

1,00       

2.50 

.90         1.10       

1.20       

1.50         1.20        


$1.25 

1.30 

is^oo  'i.ir, 

1.76 

'.'.'.'.'.  'i.ib 
1.43 

'.'.'.'.'.  'i!is 

1.15 

1.49 

1.65 

'2!i6  ..... 
1.55 

1.65 

1.65 

'i!s6  'i!64 

'.'.'.'.'.  i'.ii 

'.'.'.'.".  '  i.Vs! 

'.'.'.'.'.  "i'.45" 

■.'.■'.'.       i'.sou 
1.75       2.00 

TO.OOt 


•0.3 


Pennsvlvania — 

Hitler    1.30 

("aibondale    1.17 

Carlisle    1.30 

Chester     1.40 

<:io;inlield     1.10 

Donora    

Du  Bols    1.10 

Erie    95 

FranUhn     1.15 

Greenville    1.10 

Hazleton     1.50 

Meadville   1.25 

Jlonongahela    1.20 

New     Castle 1.00 

Oil    City I.IO" 

Pittsburg     l.SO 

Sayre   1.10 

Scranton     1.20 

South   Bethlehem,,  1,10 

Warren     1.10 

AVashington     1.15 

W'ilkesbarre    1.30 

Wilkinsburg    1.00 

York     1.20 

East  North  Central   Division: 
Ohio— 

.Ashitbula     1.30 

Harberton    1.20 

Buc>'rns    

Cambridge     1.45 

Canton    

Chlllicothe     1.30 

Circlevllle     1.10 

Columbus     1.25 

Conneaul    1.45 

Coshoclon    1.40 

Dayton    1.30 

Delaware    1.50 

East    Liverpool 1.20 

Fostorla     1.10 

Fremont    1.30 

Gallon 

H;iinilton    1.05 

Lancaster    

Lima    1.25 

Lorain     1.30 

Massillon    1.00 

Mt.     Vernon 1.32 

Niles    

Norwood     1.25 

Ravenna     125 

Springlleld  1.30 

Wooster     1.20 

Zanesville    1.30 

Indiana — 

.■\nderson    1.25 

Bedford     95 

Bloomington     .:...  1.20 

Crawfordsvine     . . .  1.25 

Evansvllle    1.15 

Fort    Wayne 1.05 

Frankfort     1.00 

Gary 1.20 

Indianapolis    1.30 

Kokomo    1.15 

Laporte     95 

Logansport    1.25 

Mlshawaka    1.25 

Muncle    1.20 

Newcastle    1.00 

Richmond     1.25 

Seymour     1.30 

Terre    Haute 

Washington    1.00 

Illinois — 

.Mton    1.00 

Bloomington 1.00 

Chicago  Heights...  1.00 

Danville    '....  1.10 


1.23 
1.00 
2.00 
.90 
1.70 
l.CO* 
1.50 

i!66 

.75 


.65 

.80'- 
3.00 
1.25 
1.50 
1.50 
1.00 
l.i>0 
1.25 
2,25 

r.oi) 


1.00' 

i!6'i 
'.79-' 


IS 


.50' 
1.00 
1.25* 

.75' 
1.50 

.75 

".hb 

1.00 
1.40 
1.25 

i!i6 
1.20 


.80' 
2.00 

'i!25 
.20= 
1.10 

1.00 
1.10 
1.10 


1.00' 

.98 

1.25 

1.20 


1.00 
1.50 
1.00 
1.50" 
1.13 
.75' 
1.00 


1.10 

l.OO" 
1.35 
.95 
1.02 


■Ji 


it 

c 


.78       23.00 


26..50 
21.0" 


30.00 
21.00 
26.00 


.90*  .70 

1.00  21.00 
1.40 

1.50  1.10 

.75  .70 

1.70  .71 

1.60*  .64 

.45  .70 

1.25  IS.OOt 

.90  .62 

2.00  .84 

.50  .70 
70 

.75  .60 

.SO"    

1.25  .70 

1.25  22.o0t 

1.25  .90 

1.50       

1.00  .78 

1.05  .50 

1.00  l.OS 

1.37 

1.25       


.90  .73  

67  

1.00  .73  

"i;25  '.'.'.'.'.  '.'.'.'.'. 

.50  .67  

.50  .62  

1.00  .69  23.00 

1.25  .64  

.75       25.00 

1.00  .70  

.90*  .85  

1.00  .47  

.90  .70  

1.00  .72  

'i!66  '.'.'.'.'.  '.'.'.'.'. 

.50  .75  

1.10  .75  28.00 

1.25  

1.00  .60  

1.30  .70  

.80*  16.50t  ..... 

1.50  

1.00  .87  

1.25  .72  28.50 

1.00  .65  

.80  .375  

.80  .82  20.00 

1.00  .72  ..,. 

1.65  .75 

.60  .70  

1.00  

1.10  .87  27.00 

.90  .66  

1.25a  .90  

1.07"  2.00  24.00 

1.25  

1.10  21.00t  20.00* 

1.00  .80  

.80  .85  25.00 

1,00  .72  

.75*  .80  

1.00  19.00  

.75  

.85  .85  

.80  

1.00"  .67  

1.00  .88  

.85  

1.50  .75  


o« 


1.55 


2.20 


1.50 


1.20" 


1.6.S 


1.60 
'i'96 


2.50 
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Edv/ardsville    1.20 

Freeport   1.40 

Granite  City 1.10 

Harrisburg    1.40 

.lacksonville    1.20 

Joliet    1.11) 

La   Grange 1.10'= 

La   Salle 1.10 

Macomb    l.su 

Mattoon    1.10 

Mt.    Carmel 

Olney    1.10 

Ottawa    1.21 

Pekin   1.60 

Peoria    l.lo 

Rockford     l.lo 

Ppiingfield    1.1.''. 

Streator    1.40 

AVaukegan   1.30 

Michigan — 

.\lpena     1.20 

Ann    Arbor l.O.'i 

Battle    Creek 1.00 

Benton   Harbor 1..30 

Clieboygan 2.25 

Coldwater    1.40 

Detroit    9S 

Escanaba  1.30 

Flint     1.60 

Grand    Rapids 1.10 

Hillsdale     S.T 

Holland     1.30 

Kalaniazoo    1.14 

Pontiac    1.25 

Port  Huron 9r, 

Saginaw    1.32 

St.  Joseph 1.05 

Wisconsin — 

Antigo  1.40 

Fond  du   Lac 1.25 

Menaslia    1.25 

Merrill    

Marinette     1.55 

Shebovgan     1.35 

Superior    1.65 

Waukesha    1.40 

^^'ausau    l.T."! 


West  North  Central  D 
Minnesota — 

Bemidji   

Crookston    . . . 

Mankato     .... 

Minneapolis     . 

Winona  

Iowa — 

Burlington     . . 

Charles   Cit.v. . 

Council    Bluffs 

Creston    

Davenport    . . . 

Dnbuque    

Fort    Dodge. . . 

Keokuk     

Marsballtown 

Mason  City. . . 

Ottumwa    .... 

Sioux    City.... 

Waterloo    

Missouri — 

Brookfield    .... 

Columbia    .... 

Falton    

.left'erson    City 

Kansas  City. . . 

Kirksville     .... 

Lexington    ... 

Moberly     

St.    Charles 

St.    Louis 

Sedalia    

Webb    City 

North  Dakota — 

Grand   Forks, . 
Nebraska — 

Fremont    

Lincoln    

South  Oinaha. . 
Kansas — 

.■\tchison     

Coffeyville   .... 

I'^mporia    

Fort    Scott 

Hntcbinson    . . . 

Independence 

Kansas  City. . . 

Manliattan     .  . . 

Xewton   

Ottawa    

Pitt.shurg    

Salina    

Topeka    

Wellington     . . . 

Wichita    


iVision: 

1.50 
2.20 
1.20 
1.25 


1.32 
1.20 

.97 
1.35 

.95 
1.15 
1.60 
1.40 
1.05 
1.25 
1.30 
1.12 
1.25 

1.60 
1.15 
1.40 
1.60 
1.00 
1.12 
1.403" 
1.20 
.96 
1.00 
1.40 
1.10 

1.65 

1.60 
1.25 
).00 

1.25 
t.OO 

'  '.'96 
1.30 
1.00 

1.00 

1.65 

.95 
1.10 
1.35 
1.50 
1.20 

.SO" 
1.22 


South  Atlantic  Division: 
Maryland  — 

Baltimore     l.O-S 

P'rederick     1.30 

Ilagcrstown    1.25 

District  of  Columbia- 
Washington    1.00 


o  w 
St. 


1.20 
.30* 


1.13 
.90 


1.20 

"'.S5* 

.60* 
1.45 
1.60 

1.50 
.95 
1.25 
.65 
1.15 
1.25 
1.25 
1.35 
1.20 


1.50' 


s          r.  ^          <; 

1.10           .90  .72       

.85         1.10  .85        

1.35=         .95'=        .72        

2.25         2.25  

.85*         .60*  1.00       

1.10         l.flO  .45        

1.20>5      1.501S    

1.35         1.25  .85        

1.50         1.00  

1.30         1.00  .68       19.00 

1.16            .40  1.00        

1.30'       1.30  .70        

1.00'        1.00  .78        

1.65         1.25  .95       23.00=" 

1.30         1.00  .70        

.75          1.00  

1.50'=        .90  .liO       25.00 

1.45         1.00  .78        

1.35         1.00  .88       17.00 

1.38           .e.j  

.....       '.'.'.'.'.  "!so      ..... 

.65  .87        

1.00  

.50*  .82       22.00 

1.25  ..85       23.00 

.50        19.00 

1.60  .80        

.65  .84       23.00 

i!66  '.'.'.'.'.      '.'.'.'.'. 

.75  .86        

.80  .80        

.50  .85        

1.00  .78        

.40  .88        

.60  

1.25  

1.10  

'!75i=  '.'.'.'.'.        '.'.'..'. 

1.00  1.05        

.75  1.02       28.00 

.75  

.80  

i!50  '.'.'.'.'.        '.'.'.'.'. 

1.00           .70  

2.40'=        .70's  1.00        

1.25            .75  .97        

2.00         1..30  .97        

2.50            .55  

2.50         1.50  1.00       19.00== 

2.40         1.35  

1.00           .50  .1)3        

1.50'=      1.50'=  .90        

1.90         1.10  

1.25         1.40  1.70       25.00 

1.00*        1.00  

1.35            .70  

1.75         1.00  .75        

2.00         1.05  

1.50         1.00  

4.10         1.55  .91        

1.30         ].2n  .75 

1.75         2.00  .70       18.00 

1.25         1.25  .75       18.00= 

1.45           .90  

2.00         1.35  .92        

1.50        

3.25         1.40  15.00t      

1.75         1.15  

1.20       1.00  .8;:     22.00 

1.2.5'        1.40  .80        

.00'=      2.00  .85       27.50 

3.75         1.25'  

.90           .90  

1.75            .75  .90        .....' 

2.25         1.25  1.02        

1.05         1.15  .63        

1.65         1.60  14.00t      

1.54         1.25  

1.25         1.80  .72        

2.00           .60  .90       25.00 

1.20         1.80  .65       22.00 

1.50         1.00  .75        

1-65           .50  .70       .-iO.OO 

1.35           .95  17.00t      

1.50           .90  .63       17.00 

1.7.53'      J  50  54        

1.75         2.25  1.00 

L80           .75  .SO       25.00 

2.00  1.00        

1-15     1.00  .75    .;;:; 

1.75            .90  .78        

■  75         1.50  1.05        

1.12         1.50  1.00       

1.50==        .40  .88        


;:  c. 

a 


1.35 

1.50 


1.82 


1.S5 


1.40 


1.55 


1.55 


1..50 


1.50 


1.90 


Virginia — 

Danville    1. 

Poi-tsmouth     1. 

Staunton    1. 

Suffolk     1. 

West  Virginia — 

CIark.sburg    

North  Carolina — 

Asheville    1. 

Greensboro    2. 

New   Bern 1. 

South  Carolina — 

Charleston 

Columbia    1. 

Greensboro    2. 

Spartanburg   1. 

Georgia — 

Americus    1. 

Brunswick   1. 

Dublin    1. 

Rome   1. 

Florida- 
Gainesville     1 


'- 

^  . 
~  0 

•J. 

45 
50 
20 
20 

2.00 
1.65 
1.25 
1.65 

.80 

.75 

1.50 

1.10 

2.00 

.77 

90 
00 
70 

1.50 
1.85 
1.90 

.50 

.75 

1.25 

315« 
50 
00 
75 

36 

2.'66 

2.25 
1.30 

.88 

LOO 

.75 

.50 

50 
85 
60 
10 

2.35 
3.25 
1.70'= 
.90 

1.00 

1.00 

.50 

1.25 

o? 


1.10 


2  - 


C'' 

0 


85 


East  South  Central  Div 
Kentucky — 

Lexington    

Louisville     

Owensbcro     

Paris    

Tennessee — 

Kuoxville   

Alabama — 

Dottian    

Gadsden    

Mississippi — 

Meridian     

Vicksbm-g    

West  South  Central  Div 

.\rkansas — 

.loneshoro     .... 
Louisiana — 

New    Orleans.  . 
Oklahon.a  — 

Bartlesville    . . . 

Durant     

Muskogee     .... 

Oklahoma   City 

Tulsa    

Texas- 
Dallas    

Greenville    .... 

Lungview   

Port    Arthur. . . 

San  Antonio. . . 

Temple    ■ 

Weatherford   .  . . 


sion: 

1.40 
1.10 
1.60 
1.75 

1.50 

1.72 
1.20 

1.35 
l.SO 
ision: 

1.87 

1.65 

1.25 

2.00=" 

1.30 

1.50 

1.45 

1.50 
1.70 
1.65 
1.50 


2.20 


3.00 


.90* 
1.00 
.90 

1.00 


1.40 
1.00' 


1.60 

1.90' 

1.50 
1.70 
1.50 
2.00 
1.35 


.50 


1.60 

1.00 

1.25 

.12 

1.00 

1.00 
1.65 

1.00 
.90 


1.65 

1.50 

1.50 
1.40 

.90 
1.25 

.90 


■  i.oc 

24.00t 

.90 

l.L 

32.00t 

2.5;  DO 

'iiso 

1.40 

.70 
]6.00t 


22.00 


21.00f 

'2^675 

1.12 

1.40 

.70 

1.10 

.80 

.95 

12.00t 


20.00 


30.00 
28.00 
40.00 
28.00 


2.20 

'i'.io 

1.20' 
.50' 


1.60' 

1.50 

1.40' 

1.40 
1.90 

1.15 
2.00 

1.25 
.90 

1.00' 


1.50 

2.00 

2.20 

1.25'= 

1..50 

1..50 

27.00t 

L'4" 

],4- 

20.00       .      . 

2.50 
1.00 
1.25 
1.25 
2.00 

1.90 
2.60 

'i^30 

\.<" 

1.10 
L65'= 

40.00t 

2.5.00      ..    . 

1.25 

.75 

.75 

1.00 


30.00 


Mountain  Division: 
Montana — 

Billings    2.50 

Butte   2.08 

Great   Falls. 2.52 

'     Helena 2.40 

Missoula     2.40 

Idaho — 

Boise    2.70 

Twin    Falls 2.73 

Colorado — 

Boulder 2.00 

Grand   Junction....     2.60 
New  Mexico — 

-Albuquerriue    2.20 

Utah- 
Salt  Lake  City 2.25 

Pacific  Division: 

Washington^ 

iielhngham    2.25 

Centralia    2.50 

Hoquiam    2.75 

Seattle    2  00 

Spokane    2.30 

Vancouver     2.30 

Walla  Walla 2. 60 

Oregon — 

.•\shland    2.50 

Baker    2.65 

Medford    3.00 

Portland     2.00 

Salem     2.35 

California — 

Fresno     3.00 

Pomona    2.50 

Napa    2.40 

Richmond     2.00 

San    Bernardino...     2.60 

San   Diego 2.00 

San  Jose 2.40 

Santa  Cruz 

*Per  ton.     tPer  M. 

'J1.33    net.      ^Delivered.      =$1.25    to 
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fiiiJr      "r?.f^-,  "^"^V-i  'It  bank.     ==Torpedo.     ""Coarse  sand  .95 
hwl  ?"i?J^M,W^"-<„f?^''''°-     "*■*-'"■  at  $1.59;  3H-in.  at  $1.40.    ="Sa 
block  $1.55.    ="For  3Vi-m    »By  carload.     32Crushed  stone  for  conTt 
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1.50 

19.00 

1.75 
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21.00 

2.00 

1.40 

1.50 

1.00 

1.25 

1.25 

1.00 

.75 

1.45 

14.00 

4-?  nut 

1.75 

1.75 

1.00 

1.00 

15.00 

1.75 

.90 

1.12 

.75 

1.25 

1.00 
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1.25 

.75 

2.00 

1.00 
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1.50 

16.00 

1.25 
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$1.45.      'Gravel.      =Medina. 

spilch.     "Rosendale  .68.    " 
-Sandstone  block.     "Gravel 
4-in.   at   $3.64.     i=Delivered  on  th 
■^$1.50    for    Class    ".A.."     "1 
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Prospects  continue  bright 
TV  Doines     "'''  """^'^  railroad  construc- 
',    ,      °       tion    work.      A    number    of 
good  sized  contracts  were  let 
Veek.  (luring   the    past    week    and 

bids  on  a  much  larger  num- 
ber  are   still    under   consid- 
.   railroad  otficials.     Ky  the  time  this 
he    Erie    R.    R.    probably    will    have 
lontracts   for   double  track   work  in 
mia  .involving  some  4.000,000  cu.  yds. 
.;ion.  and   the   Southern    Pacific   will 
ed    the    work     of     constructing    its 
,v   Lassen   R.   R.   in   California.     The 
luik  work  in   Kew  England  appears 
hanging  lire,  and  very  possibly  will 
until  ne.Nt  month,  if  it  is  then. 
the   railroad    construction   contracts 
,  the  past  few  days  are  the   follow- 
V.    Siggins,    4"2r)    East    Main    St., 
I,  Kan.,  for  grading  for  the  exten- 
he   line  of  the   Union   Traction   Co. 
rryvale   to    Parsons;    J.    P.    Nelson, 
nio,    Tex.,    for     building     wharves, 
warehouses  on   Harbor   Island   for 
•IS  Harbor  Terminal  R,  R. ;  Guthrie, 
!!  &  Co.,  Portland,  Ore.,  for  grading 
uf    line    on    the    Wenatchce     north 
the  Great  Xorthern  R.  R.,  the  con- 
ing    for     much     heavy     work    and 
J    to  about  $1,500,000 :"  Nelson   Ben- 
una.   Wash.,   for   constructing   a  300 
;  iri  at  Ruston,  Wash.,  on  the  Point  De- 
u  line   of    the    Northern    Pacific ;    Walsh 
i!'tii->n    Co.,    Davenport,    la.,     for    con- 
^ccond  track  for  the  Wabash  R.  R. 
raylorville    and    Litchfield,    111.,    3:i 
^teilo  Bros.,  Claypool   Bldg.,  Indian- 
i.,  for  constructing  embankment  for 
tor  the  W'abash  R.  R.  between  New 
i  Fort  Wayne,  Ind. ;  W.  E.  Tench  & 
•;'■■   West   Grand    Blvd.,   Detroit,    Mich., 
■lilding  second  track  for  the  Wabash   R. 
1  ween   Detroit  and   Milan,  a   distance  of 
lies;   Harlan   Bros.,   Williams,   Cal.,   sub- 
l^ct  for  grading  a  section  of  the   Marys- 
l(i"olusa  branch   of  the  Northern    Electric 
.idle   Montana   Construction   &   Irrigation 
..Three    Forks,    Mont.,    for    grading    the 
r  Forks,  Helena  &  Madison  Valley  R.  R. 
if  Three  Forks   to   Radersburg,    Mont..   2-J 
<j    .\rthur  McMuUen,   13  Park  Row,  New 
rj  City,    for    constructing    the    foundation 
liasonry  for  the  4,000   ft.   Bronx  viaduct 
!c    New   York    Connecting    Ry.    in    New 
t  City;    C.    H,    Boyles,    Spokane.    W'ash., 
Tidge  work  on  the  Canadian  Pacific  Ry.  in 
ijh    Columbia    and    Alberta ;    Towles    Co., 
i|    Va.,    for    22    miles    of    work    on    the 
Cburg    Northern,    extending    from    Duck 
ij  north. 

00  extensive  levee  and  drainage  projects 

1  bly  will  come  tip  for  letting  this  year, 
tmay  be  asked  the  latter  part  of  the  year 
|he  drainage  project  of  the  Little  River 
8 age   District   in    Cape    Girardeau,    Scott, 

ard,  Dunklin  and  New  Madrid  counties, 
luri.  This  work  will  involve  the  ex- 
ture  of  about  $-5,000,000  and  w^ill  call  for 
landling  of  some  40,000,000  cu.  yds.  of 
iai.  The  other  project  is  that  of  the 
1  Drainage  and  Levee  District  in  Ten- 
e.  Bids  on  this  probably  will  be  taken  in 
three  months.  Thev  'will  call  for  the 
nation  of  245,000  acre's  of  land,  the  work 


including  25  miles  of  open  ditches  and  o5 
miles  of  levee. 

In  the  way  of  government  breakwater  work 
the  largest  contract  of  the  past  week  appears 
to  be  the  one  for  the  completion  of  the  Kelsey 
Point  Breakwater  at  Duck  Island,  Conn,  This 
work  called  for  I07,0(;iil  tons  of  stone,  the  bid 
of  the  I-istate  of  John  Bcattie,  Lectc  Island, 
Comi.,  at  ifl.O"  being  reconnnended  for  ac- 
ceptance. 

The  supplemental  estimates  of  the  Canadian 
government  for  the  coming  fiscal  year  include 
an  appropriation  of  $200,0illl  for  beginning 
construction  on  the  new  Welland  Canal,  and 
an  appropriation  of  $I00,0l.lo  for  French  River 
waterway  improvements,  this  being  practically 
a  beginnin.g  on  the  Georgian  B.iy  ship  canal. 
The  estimates  also  include  $l,Oti<l,bOu  for  Que- 
bec harbor  improvements,  $10l»,000  for  St. 
John  harbor,  $1,000,000  for  a  dominion  gov- 
ernment building  in  London,  England,  $;100,000 
for  new  dominion  buildings  at  Toronto  and 
$500,000  for  a  new  departmental  building  at 
Ottawa. 

The  city  of  Los  Angeles,  Cal.,  is  preparing 
for  the  distribution  of  its  Owen  River  water 
supply  and  plans  of  pipe  lines  and  conduits 
for  the  line  have  been  submitted  to  the  Public 
Service  Commission.  The  cities  to  be  served 
with  water  are  Pasadena,  South  Pasadena, 
Alhambra,  Santa  Monica,  Venice  and  smaller 
communities  lying  between  Los  Angeles  and 
Crescent  Bav.  The  trunk  line  is  estimated  to 
cost  $880,102". 


The    statistics   on    paving, 
published  elsewhere   in   this 
Paving  Work   issue,     indicate     that     1911, 
in   1911  J"'l8'"S   at    least    from    the 

rl  101?  amount  of  work  done,  must 
and  lyi^.  have  been  a  prosperous 
year  for  the  paving  con- 
tractor. These  figures  show  that  the  expendi- 
tures last  year  of  259  cities  for  the  construc- 
tion of  pavements  amounted  to  over 
$39,180,000.  There  are  about  1,200  cities  of  a 
population  of  over  5,000  in  this  country.  With 
only  20  per  cent  of  these  cities  expending  the 
above  sum,  it  would  not  be  a  wild  guess  to  es- 
timate that  the  total  expenditures  last  year  of 
the  1,200  cities  for  paving  work  must  have 
been  at  least  $80,000,000.  The  greater  part  of 
the  $30,180,000  was  expended  for  new  work, 
and  probably  over  90  per  cent  of  it  went  for 
the  construction  of  pavements  other  than  of 
macadam  or  bituminous  macadam.  Of  the 
cities  reporting  on  work  done  last  year,  Port- 
land. Ore.,  expended  the  largest  amount 
($7.021,2(i0).  Los  Angeles,  Cal..  came  next 
with  $1,500,000.  Detroit  ne.xt  with  $1,410,030 
and  Spokane,  Wash.,  followed  with  $1,351,000. 
St  Louis,  Mo.,  spent  $1,202,000,  Oklahoma 
City,  Okla.,  spent  $1,192,000  and  Seattle, 
Wash.,  spent  $1,147,000.  No  reports  on  the 
matter  were  received  from  the  three  largest 
cities  of  the  country — New  York,  Chicago  and 
Philadelphia.  As  to  paving  work  proposed 
for  the  present  year,  reports  from  213  cities 
indicate  that  these  places  alone  will  spend  a 
total  of  $29,fi00,000  for  the  construction  of 
new  pavements.  Reports  from  over  40O  cities 
were  received,  but  only  213  gave  specific  fig- 
ures as  to  the  work  to  be  done  this  year. 
Some  of  the  cities  reported  that  estimates  for 
this  present  year  had  not  been  completed, 
55 


others  gave  the  proposed  mileage  but  not  the 
estimated  cost,  while  others,  which  expended 
large  sums  last  year,  gave  no  indication  of 
what  would  be  expended  this  year.  Judging 
from  the  figures  at  haiul  it  seems  very  proba- 
ble that  the  expenditures  this  year  for  paving 
work  will  exceed  those  of  Il'll.  .\n  indica 
tion  of  this  is  seen  from  the  fact  that  of  the 
cities  which  reporteil  both  the  expemlitiires 
for  1911  and  the  proposed  expenditures  for 
1912,  tile  majority  indicated  that  a  larger 
amoinit  would  be  expended  during  the  current 
vear  than  was  spent  in  the  previous  vcar.  Of 
the  $29,ti0(),O0O  noted  above.  $ll,00(UlOtl  is  to 
1<<'  expended  in  7  cities.  Portland,  Ore.,  is  to 
spend  $i,O00,O(m,  Columbus,  O.,  $2,000,0(11), 
Cleveland.  O.,  $l,21l),<KI0,  Los  Angeles,  Cal., 
$1,200,000,  Detroit.  Mich,  $1,410,000,  Newark. 
N.  J..  $1,000,000  and  St.  Loni-.  Mr., 
$1,000,000. 


b'ruit    trees    are    plciuiiiil 

along    many    of    the    pnblii 

Fruit  Trees      highways    in    Ciermany,    not 

Alone  ""'y  '""^  shade  purposes  but 

IJ.    ,       °  also  for  the  revenue    derived 

Highways.      ,,.f,„,  j,,^,  53,^.  ^f  ,i,^,  („,;, 

The  trees  commonly  plant- 
ed are  pear,  plum,  cherry  and  apple,  the  va- 
riety depending  upon  the  location  of  the  roads 
and  the  nature  of  the  soil.  When  circum- 
stances permit  the  trees  are  planted  on  either 
side  of  the  road.  32.8  ft.  apart  when  the  sur- 
face of  the  roadbed  is  29'/6  ins.  above  the  nat- 
ural surface  of  the  ground  or  the  bottom  of 
the  side  ditch.  When  this  height  is  exceeded, 
the  trees  are  planted  1(1.4  ft.  from  each  other. 
The  fruit  is  sold  on  the  tree  at  auction  to  the 
highest  bidder,  when  the  green  fruit  indicates 
what  the  probable  harvest  will  be.  The  pro- 
ceeds of  the  sales  are  expended  by  the  au- 
thorities for  the  maintenance  and  construction 
of  the  roads,  and  arc  not  used  for  the  benefit 
of  the  poor  of  the  respective  communities. 
Guarding  against  theft  and  gathering  the  fruit 
are  left  to  the  purchaser. 

In  the  province  of  Hanover,  the^limate  and 
soil  of  which  are  not  especially- adapte<l  for 
fruit  raising,  the  annual  gross  income  per  tree 
along  the  roads  averages  l'2.Gl  cents.  From 
187lj  to  1902  the  amount  realized  from  the 
sale  of  the  roadside  fruit  was  $007,39(1,  an 
average  per  year  of  $22,492.  In  the  state  of 
Hamburg  but  one  experiment  has  been  made 
in  planting  fruit  trees  for  shading  purposes, 
and  this  took  place  near  the  state  prison  in 
Fuhlsbuettel.  The  results  were  entirely  un- 
satisfactory, as  it  was  found  that  the  trees 
were  not  parlictdarly  attractive  for  shading 
purposes  and  that  the  fruit  was  gathered  by 
urchins  with  considerable  damage  to  the  trees 
themselves.  In  south  Germany,  fruit  trees  are 
planted  to  a  considerable  extent  along  the 
roadsides  for  shading  purposes.  Fruit  trees 
are  planted  on  the  various  highways  of  Ba- 
>-"ia  .-"nd  ''••e  crros  at  a  certain  time  of  the 
year  are  sold  to  the  highest  bidder.  TIic  re- 
ceipts go  to  the  general  state  fund.  In  Sax- 
ony each  fruit  tree  is  numbered :  they  are 
generally  cherry  trees.  The  crpp  for  the  year 
is  sold  in  lots  of  10  or  20  to  the  highest  bid- 
der and  the  proceeds  credited  to  a  fund  for 
the  maintenance  of  roads.  The  trees  are  un- 
der the  supervision  and  care  of  the  state  au- 
thorities, the  purchaser  only  picking  the  fruit 
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Mr.  Milo  D.  Mattt-soii,  a  retired  contractor 
of  Chicago,  died  in  Buffalo  March  29. 

Mr.  Hartley  J.  Campbell  of  Joliet,  a  well- 
known  concrete  contractor,  died  in  South 
Bend.  Ind.,  last  week. 

Mr.  A.  L.  Chase,  manager  of  the  water- 
works plant  for  the  City  of  Cleburne,  Texas, 
has  resigned,  the  resignation  to  take  effect 
when   another   man   is   secured. 

Air,  \Vm.  Russel  Smith,  Jr..  will  deliver  a 
lecture  on  April  9  before  the  Engineeruig  So- 
ciety of  York,  Pa.,  on  "The  Impounding  Dam 
as  an  Essential  Feature  in  the  Conservation  of 
Natural  Resources." 

Mr.  Walter  G.  Kirkjiatrick  has  been  se 
cured  by  the  Commission  of  Birmingham. 
.Ala.,  for  the  pcsilion  of  City  Engineer  at 
a  salary  of  $4,200  for  the  present  year.  He 
entered  UDOn  his  duties  .A.pril  1.  Mr. 
Kirkpatrick  was  formerly  City  Engineer  of 
Jackson,   Miss. 

Mr.  Walter  A  Sperry  of  Ccdumbus  has 
been  appointed  Chief  Operating  Chemist 
for  the  City  of  Grand  Rapids,  Mich.,  a  new 
position  created  by  the  Board  of  Public 
Works.  Mr.  Sperry  was  formerly  Assist- 
ant Superintendent  of  Purification  and 
Softening  Works  of  Columbus,  Ohio.  He 
began  his  new  duties  on  April  1. 

Mr.  C.  G.  Young  announces  the  removal 
of  his  offices  from  60  Wall  St.  to  the  Bank- 
ers' Trust  Building,  corner  Wall  and  Nas- 
sau Sts..  New  York  City.  By  this  move 
he  will  have  a  more  commodious  suite  on 
the  28th  floor  and  needed  facilities  for  ex- 
tending his  business  of  engineering-con- 
struction and  assistance  in  the  financing  ol 
public   utilities. 

Mr.  James  G.  Collins,  who  was  deposed  as 
head  of  the  Bureau  of  Highways  of  the 
City  of  New  York  eight  years  ago,  has  been 
reinstated  with  the  right  to  collect  salary 
and  interest  for  the  past  eight  years.  The 
extraordinary  feature  of  the  case  is  that 
the  Bureau  of  Highways  was  abolished 
about  a  year  ago,  so  that  Mr.  Collins  has 
been  reinstated  to  a  position  which  does  not 
exist. 

Mr.  S.  W.  Bovven,  Resident  Engineer  for 
Brcnnecke  &  Fay  and  representing  them  in 
charge  of  the  construction  of  the  St.  Louis 
municipal  bridges,  has  left  for  Ft,  Worth, 
Texas,  where  the  firm  has  a  contract  for  de- 
signing and  superintending  the  construc- 
tion of  four  reinforced  concrete  bridges.  He 
expects  while  there  to  start  the  work  of 
making  preliminary  surveys  and  will  be 
gone  a  week  or  ten  days.  He  will  then  re- 
turn to  St.  Louis  to  get  the  work  of  de- 
signing under  way. 

Mr.  Walter  W.  Marr,  for  many  years  an  as- 
sistant engineer  in  charge  of  pavement  con- 
struction for  the  Board  of  Local  Improve- 
ments of  Chicago,  111.,  has  resigned  his  posi- 
tion to  take  up  private  work  with  Mr.  Paul 
Green  under  the  firm  name  of  the  .Etna  En- 
gineering Co.,  17  N.  La  Salle  St..  Chicago. 
Mr.  Marr  gained  considerable  prominence  for 
his  work  in  coping  with  difficult  problems 
connected  with  the  paving  of  the  "loop"  dis- 
trict of  Chicago.  He  will  be  succeeded  by 
Mr.  Frank  Matthews. 

Mr.  W.  E.  Morse,  assistant  general  manager 
of  the  Chicago  &  Northwestern  Ry.,  retired 
from  service  on  April  1,  the  resignation  being 
due  to  ill  health.  Mr.  Morse's  resignation 
entails  a  reorganization  extending  throughout 
the  operating  and  engineering  departments. 
Mr.  .S.  G.  Strickland,  who  has  been  general 
sufierimendent  of  the  road,  becomes  assistant 
general  manager,  and  he  is  succeeded  as  gen- 
eral superintendent  by  Mr.  W.  J.  Towne,  who 
has  been  engineer  of  maintenance  at  Chicago. 
Mr.  Towne  is  succeeded  by  Mr.  H.  H.  Decker, 
new  division  engineer  at  Winona,  Minn.,  and 
Mr.  Decker  is  succeeded  by  Mr.  N.  E.  Thomas, 
now  division  engineer  of  the  Madison  division 
at  Baraboo,  Wis. 

Mr.  George  B.  Vilas,  who  has  been  superin- 
tendent of  the  Madison  division,  goes  to  Chi- 
cago  as   assistant    general    superintendent,    an 


office  which  has  just  been  created.  Mr.  S.  S. 
Long,  now  division  engineer  of  the  Ashland 
division  at  Antigo,  Wis.,  follows  Mr.  Thomas 
at  Baraboo,  and  Mr.  W.  J.  Jackson  goes  to 
Antigo  to  succeed  Mr,  Long.  Mr.  Vilas  is 
succeeded  as  superintendent  at  Baraboo  by 
Mr.  E.  E.  Nash,  who  has  been  superintendent 
of  the  Minnesota  division  at  Winona,  and  Mr. 
T.  W.  Doyle,  now  superintendent  of  the  Da- 
kota division  at  Huron,  S.  D.,  succeeds  Mr. 
Nash.  Mr.  H.  E.  Dickson  goes  to  Huron,  S. 
D.,  as  superintendent  of  the  Dakota  division, 
and  is  succeeded  as  superintendent  of  the 
Iowa  and  Minnesota  division  at  Mason  City 
by  Mr.  H.  Rettinghouse,  who  has  been  divis- 
ion engineer  at  Boone,  Iowa. 


Delaware  Bay  Short  Line,  the  Cana. 
cific  Ry.  at  Fort  William,  Ont.,  the 
Northern  Ry.  across  Salmon  River 
other  across  Rideau  Canal.  The  recei 
for  electric  railway  and  highway  brid 
been  especially  numerous,  including  sc^',.'"'| 
large  and  wide  structures,  notably  l^^^l 
at  Toledo,  Ohio,  hii„„  ' 
movable   span   of   211    ft.   center  to  citpr   i 


n  Pa- 

ladiaii 

d  an- 

wders 

have 
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leaf     structure    at    Toledo,    Ohio,    hi 

'211    ft.   center  to 
bearings,    and    a    width    of    70   ft.  • 


Lynn,  Mass.;  Huron,  O. ;  Troy,  6.;Ls,. 
O. ;  Sagamore,  Mass. ;  East  Chicagij  i„/ 
Kimberly,   Wis.    _A11  of   these   struclls  j' 


designed  by  the  Scherzer  Rolling  Lif^rjj' 
Co.,  having  main  offices  in  the  Mc'dni 
Building,  Chicago,  111. 


idnoc' 


The  Salem  (Mass.)  Electric  Light  Co.  is  to 
install  five  Taylor  stokers  in  its  power  plant  ■ 
and  the  Weymouth  Electric  Light  and  Power 
Co.  of  East  Weymouth.  Mass.,  are  to  install 
two  stokers  made  by  the  American  Engineer- 
ing Co.,  Philadelphia. 

Bryant  &  Chapman  Co.,  Hartford,  Conn.,  is 
to  install  a  54  in.  by  16  ft.  2  in.  horizontal  re- 
turn tube  boiler  with  50  ft.  smoke  stack  and 
smoke  flue  and  equipped  with  Macdonald 
shaking  grates,  this  equipment  to  be  furnished 
by  the  Robb  Engineering  Co.,  Ltd. 

'F.  M.  Bowman,  secretary;  Wayne  Rawley, 
manager  structural  works :  and  A.  Bovard, 
engineer  of  the  Riter-Conley  Manufacturing 
Co.  of  Pittsburgh,  Pa.,  have  resigned  these 
positions  and  are  organizing  a  large  manufac- 
turing concern  in  conjunction  with  the  Blaw 
Steel  Centering  Co. 

The  MacArthur  Concrete  Pile  and  Founda- 
tion  Co.  of   11   Pine   St.,  New  York  city,  has 
recently    secured    a    contract    for    driving    6ti0 
pedestal  concrete  piles  for  foundations  for  the 
Penn  St.  bridge,  Reading,  Pa.     L.  H._  Focht  & 
Sons  are  the  general  contractors.     Charles  S. 
Sanders    is    the    county    engineer.      A    second 
contract    for    pedestal    concrete    piles    for   the 
Standard   Oil   Co.   has   also   been   recently   se- 
cured  by   the   MacArthur    Concrete    Pile   and 
Foundation  Co.     These  foundations  will  com- 
prise   about    700    pedestal    concrete    piles    for 
stills,  boiler  plants,  tanks  and  machinery  at  the 
Eagle    works    of    the    Standard    Oil    Co.    at 
Claremont,   N.  J.     The  chief   engineer  is   Mr. 
Parker,  and  C.  E.  Graff  is  .the  superintendent. 
Recent  orders  of  the   Scherzer  Rolling  Lift 
Bridge  Co.  show   a  substantial  and  continued 
growth  of  business,  and  include  many  notable 
foreign    orders,    among    which    are    a    double 
track    railway    and    combined   highway   bridge 
for  the  Great  Central  Ry,  England,  across  the 
Trent  River,  having  a  movable  span  of  160  ft. 
and  a  width  of  53  ft.  6  ins.  out  to  out.     This 
bridge  will  be  the  widest  and  heaviest  movable 
bridge  yet  constructed  in  Great  Britain.    Two 
Scherzer    rolling    lift    bridges     have     recently 
been  completed  for  the  Dublin  Port  and  Docks 
Board  at  Dublin,  Ireland,  and  a  large  railway 
and    highway    Scherzer    rolling    lift   bridge    is 
nearing   completion    for   the    Swansea   Harbor 
Trust    at    Swansea,    Wales.      The    very    large 
Scherzer    rolling    lift   bridge    under    construc- 
tion across  the  Nile  River  at  Cairo,  Egypt,  is 
rapidly  nearing  completion  and  is  expected  to 
be    in    service    within    a    few    months.      The 
Buenos  Ayres  Great  Southern  Ry.  Co.  has  re- 
cently   placed    under    construction    the    fourth 
Scherzer  rolling  lift  bridge  in  the  process  of 
modernizing  and  extending  its  terminal  facili- 
ties at  Buenos  Ayres.     The  South  Indian  Ry. 
Co.,  in    the   process   of   extending  its   line   to- 
ward  the   island  of   Ceylon,  is  constructing  a 
double  leaf  Scherzer  rolling  lift  bridge  having 
a  movable  span  of  225  ft.     Within  the  United 
States    and    Canada    more   than    150    Scherzer 
rolling  lift  bridges  have  been  constructed  and 
placed   under   construction.     The  more   recent 
railroad  bridges  placed  under  construction  in- 
clude a  double  track  bridge  for  the  Central  R, 
R.   Co.  of  New  Jersey,  a  double  track  bridge 
for  the  New  York  &  Long  Branch  R.  R.  Co. 
and  bridges  for  the  Southern  Ry.  Co.,  Savan- 
nah ;  the  Atlantic  Coast  Line,  Navassa,  N.  C. : 
Aransas   Harbor  Terminal   Ry.,   Wildwood  & 
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Du  Pont  Powder. — Paper,  6x9  ins.,  >6  <-,, 
E.  I.  du  Pont  de  Nemours  Powrf 
Wilmington,    Del. 
This  is  a  catalog  which  will  be  oisi- 
all   users   of   explosives.     It  illustras 
describes    the     methods     of    handli- 
plosives   for   blasting   and   gives  iwin 
directions  for  the  use  of  all  kinds  Or 
ing  machines  and  accessories.     Aiiij 
subjects  taken  up  are  the  following:j| 
ing    caps,    machines,    mats,    crimper  r. 
fuses,     galvanometers,     rheostats,    tap- 
bags  and  thawing  kettles. 

Another    catalog    entitled    "High  vi 
sives,"  6x9  ins..  142  pp.,  mentioned  ; 
vious  issue,  should  also  be  had  by  n 
the  practical  information  it  contains 
Surveying  Instruments. — Paper,  6x9aj 
pp.  Keuffel  &  Esser  Co.,  Hoboke  A 
This    is   an   insert   sheet   for  the   ni 
catalog   and   illustrates   four  types  sec 
from    the    assortment    of    surveying  si 
ments  manufactured  by  this  compan  ' 
folder  illustrates  and  describes  an  enijc 
transit    with   gradienter   attachment,   r,.,. 
road  transit  and  Y  level. 
Keystone    Drills. — Paper,   8'/4xllJ4  i'..  '^f 
pp.     The  Kevstone  Driller  Co.,  Moiiii' 
Block,  Chicago,  111. 

This    catalog    describes     the    bias  1- 
method    of    drilling   with   well   dnllii  i 
chines,   describes  the   Keystone  macie  ra 
detail,    and    descriptions    of    special  Dera- 
tions are  given. 

Metal  Culvert. — Paper,  6x9  ins.,  16  pfiCan- 
ton  Culvert  Company,  Trenton,  (iio. 
This  is  a  folder  which  contains  i  stra- 
tions  and  descriptions  of  the  Acmdesl- 
able  Culverts  and  also  the  Imperial  'eted 
culvert. 

Continuous  Coal  Cutter. — Paper,  6:  ins., 
M    pp.      Sullivan    Machinery  Co.Peo- 
pie's  Gas  Bldg.,  Chicago,  III, 
This  catalog  illustrates'  and  descril;  llie 
Sullivan   Machinery   Company's  coalittei 
for    undercutting   coal    in    room  andiillar 
mines. 
Suspended    Bins. — Paper.    6x9    ins., 

Brown  Hoisting  Machinery  Co.,  evt- 

land,  Ohio. 

This  catalog  illustrates  and  describ  th( 

Brownhoist  Patent  Suspended  Bins  f(Coal 

and  ashes  in  power  plants.     Line  driings 

are   given   showing  the   details  of  tht)ms 

The   bins   are   lined  with   Ferroincla\  and 

covered  with   concrete. 

Building  Materials. — Paper,  5x7  ins..    PP 

Chicago   Building   &   Special  Cornic- 

tion  Co.,  220  Lomax  Place,  Chica)  IH 

This    catalog    is    issued   by   the   cnianv 

formerly  known  as  Chicago  Building  Rf 

pair    Co.      It   describes   the   work  th;  tlif 

company   is   prepared   to   do  and  giv  j"- 

formation   as  to  its  show  rooms  for  i"- 

ing  materials. 

Industrial    Railways. — Paper,    5x12  in 
pp.      Ernst    Wiener    Co.,  42-48  Cn 
St.,  New  York  City.  , 

This  folder  describes  and  illustrates  acli 
layouts,  turn  tables,  cars,  engines  and  ;« 
ets  which  are  used  for  construction  ai  tli'; 
equipment  of  railways  for  industriawi. 
construction   plants. 
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Alabama. 

!i  announced  by  G.  A.  Berry,  Pen- 
\'ice  President  and  Chief  Engi- 
I  ;ult,  Florida  &  Alabama  Ry.,  that 
•  I  road  would  undoubtedly  pass 
lie  County,  Ala.,  and  would  be 
1   Greensboro   not   later   than   the 

Alaska. 

under  consideration    and     some 

work   has   been   done   for   a   new 

Yukon    Territory.     As   projected 

!0   run   northward    from    Haines 

western-most  part  of  this  terri- 

-   to   tap   the   White   river  copper 

:i  that  point  it  will  continue  on  to- 

inks.     The  road   is  understood  to 

king  of  Toronto  capitalists.     John 

•lif.  W.Tsh.,  i?  interested. 

Arkansas. 

;icnt  has  been  reached  whereby  the 

I  the  Pine  Bluff  &  Northern  Rail- 

■nstruct   a   line    from    Pine   Bluff, 

■.le  point  on  the  Memphis  branch 

'-'nnd.     The   city   is   to  give   a 

'   and    will    construct   a    toll 

\rkan5as  River. 

;ily  incorporated  Crossett,   Monti- 

tliern  Railroad  Co.,  mentioned  in 

le,   which  proposes  the   construc- 

-milc  line  from  Cremer  Junction 

Hill,  is  backed  by  men  who  own 

Lumber  Co.     The  directors  are : 

It  of  Davenport,  la.,  president  of 

Lumber  Co.;  C.  W.  Gates  of  Pas- 

E.  W.  Gates  of  Crossett,  manager 

-~ett  Lumber  Co.;  A.  Trieschman 

■  IcKinimey  of  Crossett,  Ark. 

California. 

.  'wniH  sub-contracts  have  been  let 
i^ros.  &  Co.,   Hamilton.   Cal..    for 
■rk     for     the      Marysville-Colusa 
he   Northern   Electric   Ri'.,     men- 
r  last  issue.     Harlan   Brothers  of 
10  have  been  doing  the  grading  on 
uhern  Pacific  line  from  Hamilton 
Is   Grimes,    will   do   the   work   on 
ion  of  the  Marysville-Colusa  road, 
Buena  to  a  point  a  few  miles  east 
ity.     The  next  section,   from  the 
property   to    Sutter    City,   will    be 
Bell,  who  has  been  doing  the  grad- 
e     Sacramento-Woodland     electric 
ork  from  Sutter  City  to  the  Lon 
.ce  will  be  handled  by  the  Henni- 
I  l:e  section  from  there  to  Butte  slough 
nl  been  arranged   for  as  yet,  but   from 
'     '    to  a  point  half  way  across  district 
vork  will  also  be  done  by  the  Hen- 
.    ...U  has  the  contract   from  there   to 
dn.     From  Meridian  to   Colusa,  on  the 
lie  of  the  Sacramento  river,   the  con- 
Is  been  awarded  to  Harlan   Brothers. 
cj  Brothers    have     established     grading 
>s.t  Terra  Buena  and  on  the  Humphrey 
llments  property. 

'■•ornia  Central  R.  R..  incorporated 

•ii  a  capital  stock  of  $_',000,000,  and 

.-^1    at    San    Francisco,    proposes    to 

I  j  railroad  and  telegraph  lines  from  Hol- 

■p   San   Juan,   San    Benito  county,    and 

ilhittenden  to  Watsonville.   Santa   Cruz 

t|  a  distance  of  approximately  30  miles. 

sectors  named  are  George  L.  Walker  of 

n|a.   F.   L   Guilford   of   Oakland,    P.    F. 

e.  T   R.    Moody.    R.   V.    Hayes,    F.    W. 

Oi  and  J.  L.  Fallon  of  San  Francisco. 

led   has  been   filed   at   Redding,    Calif., 

'ng  franchises,  rights  of   wav,  survevs 

holdings  of  the  Goose  Lake'  &  South- 

- .  Co.  to  the   Central    Pacific   Railroad 

q  Utah.    The  Southern  Pacific  plans  to 

lads  across  the  mountains  in  the  north- 

t  of  the  State.    One  line  will  run  fror- 

li    County    down    the    river    joining    the 


Southern  Pacilic  at  .Vnderson  .ind  the  other 
w;ill  run  Irom  Lassen  Couiitv  to  Vina  about 
eighteen  miles  north  of  Chico.  The  Goose 
Lake  &  Southern  Railroad  is  projected  from 
Lakeview,  Lake  County.  Oregon,  (iO  miles 
north  of  .Mturas,  through  Modoc,  Lassen  and 
Shasta  counties  to  Anderson  in  this  county. 
The  length  of  this  road  is  state. I  at  227  miles. 
.\  branch  will  leave  the  main  line  at  a  ooint 
.south  of  Alturas,  extending  through  Modoc, 
Lassen  and  Tehama  counties  to  \'ina,  a  dis- 
tance of_  179  miles. 

The  San  Joaijuin  &  Eastern  R.iilroad  Co 
has  been  incorporated  with  a  capital  stock  of 
$1,000,000,  of  which  $l(l,UOO  is  paid  in.  The 
first  board  of  directors,  according  to  advices 
from  Los  .\ngeles.  Calif.,  are  G.  C.  Ward  of 
the  Rcdlands  Central  Rv.  Co.,  Los  .'\ngclcs, 
Calif.;  .-v.  N.  Klemp,  \\'.  E.  Dunn,  H.  P. 
Bumgartner,  and  Albert  Crutchcr. 

The  San  Ramon  X'alley  Railroad  Co.  has 
hied  articles  of  incorporation  with  the  County 
Clerk  of  Martinez.  Calif.,  and  proposes  the 
construction  of  a  7-mile  line  connecting  Dan- 
ville and  Walnut  Creek  in  Contra  Costa  Coun- 
ty. The  principal  place  of  business  will  be 
San  Francisco.  The  capital  stock  is  $250,000, 
divided  into  2,.50O  shares,  of  which  $7,100  has 
been  subscribed.  The  five  directors  and  their 
subscriptions  ars  as  follows:  J  H.  Stein- 
hart.  $7,000;  A.  W.  Jonas,  $100;  G.  Miller, 
$100 ;  S.  S.  Palmer,  $100,  and  George  W.  Mer- 
rill, $100. 

.Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Sacramento, 
Calif.,  by  the  San  Francisco-Oakland  Terminal 
Railways,  which  will  include  the  former  San 
Francisco,  Oakland  &  San  Jose  Consolidated 
Railway  Co.,  the  East  Shore  &  Suburban  Rail- 
way Co..  the  Oakland  Traction  Co.,  and  the 
California  Railway.  The  consolidation  repre- 
sents a  capitalization  of  $28,175,000,  all  paid 
up.  Its  chief  oflices  will  be  in  Oakland,  and 
the  directors  are :  E.  A.  Heron  of  Oakland, 
W.  R.  .\lberger,  Dennis  Searles,  W.  W.  Briggs 
of  Piedmont,  S.  E.  Kieffer  of  Berkeley,  F.  W. 
Frost  of  Alameda,  and  B.  N.  .•\ikens  of  San 
Francisco. 

The  Sacramento  Interurban  Ry.  Co.,  of  Sac- 
ramento, has  been  incorporated  with  a  capital 
stock  of  $.500,000,  of  which  $30,000  has  been 
subscribed,  and  proposes  to  build  a  line  to  run 
from  Sacramento  across  the  American  and 
through  the  Rancho  del  Paso  to  and  through 
Fair  Oaks,  and  thence  to  Folsom,  and  con- 
tinuing to  Roseville,  in  Placer  county.  The 
directors  are  M.  N.  Williamson,  Marshall 
Diggs  and  Ray  C.  Waring  and  .\.  D.  Kilhahl 
of  Sacramento:  D.  W.  Johnson  of  Los  .-\li- 
mos,  and  Charles  E.  Hollister  and  James  El- 
liott of  Courtland. 

Canada. 

®C.  H.  Boyles,  Spokane,  Wash.,  has  been 
awarded  a  subcontract  for  bridge  work  on 
the  Canadian  Pacific  Ry.  in  British  Columbia 
and  Alberta.  The  work  is  located  east  of- 
Lytton  and  the  contract  is  reported  to  amount 
to  about  $1,000,000.  Mr.  Boyles  has  also  been 
awarded  subcontracts  for  the  erection  of  tanks 
and  boring  wells  for  the  Canadian  Pacific, 
this  work  amounting  to  about  $400,000.  He 
will  establish  an  office  at  Kamloops,  39  miles 
east  of  \''ancouver. 

Preliminary  work  has  been  started  on  the 
tunnel  through  the  mountain  at  Montreal,  by 
which  the  Canadian  Northern  Ry.  will  secure 
an  entrance  to  the  city.  The  tunnel  will  be 
about  three  miles  long  and  will  be  driven 
through  rock.  S.  P.  Brown,  New  York  City, 
is  Chief  Engineer  of  the  work 

Colorado. 

.Advices  from  Denver  state  that  the  financial 
interests  backing  the  Denver  &  Rio  Grande 
R.  R.  are  to  purchase  from  the  Colorado  & 
Southern  R.  R.  its  interests  in  the  Colorado 
Midland    R.    R.      This    would    give    the    Rio 


Grande  a  double  track  through  the  Rocky 
Mountains  to  Grand  Junction.  Under  this 
system,  it  is  stated,  the  westbound  traffic  would 
go  over  the  present  Rio  Grande  route  between 
Pueblo  and  Grand  Junction  and  the  eastbound 
trartic  will  be  diverted  over  the  Grand  Junc- 
tion to  Colorado  Springs  route  of  the  Mid- 
land road.  The  later  road  would  be  rehabili- 
tated, but  this  will  be  materially  less  in  cost 
than  the  double-tracking  of  the  present  Rio 
Grande    route    between    the^e    points. 

Delaware. 

The  Wilmington  &  Southern  Traction  Co., 
Wilmington,  Uel.,  has  begun  condemnation 
liroccedings  to  secure  right  of  way  for  the 
extension  of  its  line  from  Rose  Hill  to  Wil- 
mington. 

District  of  Columbia. 

The  Washington  Railway  &  Electric  Co.  has 
applied  to  Congress  for  authority  to  make  ex- 
tensions of  its  lines  in  the  northeast  section  of 
the  city  to  connect  the  East  Capitol  and  H 
St.  northeast  lines  by  a  loop  on  14th  and  15th 
Sts.  northeast.  It  is  desired  to  construct  a 
single  track,  with  underground  conduit,  from 
the  eastern  terminus  of  the  East  Capitol  St. 
line  at  1.5th  St.  northeast,  up  15th  St.  north- 
east to  H  St.  or  Benning  Rd.,  to  construct  a 
similar  single  track  from  H  St.  northeast  along 
14th  St.  down  to  East  Capitol  St..  and  to  ex- 
tend the  tracks  of  the  C  and  D  Sts.  northeast 
line  from  13th  to  loth  Sts.  on  both  C  and  D 
Sts.  northeast. 

Georgia. 

Application  has  been  made  for  a  charter 
for  the  Jacksonville,  McRae  &  Northern  Ry. 
Co.,  which  proposes  a  line  to  run  from  Jack- 
sonville on  the  .-Mtamaha  River  to  Dublin  via 
McRae.  .\t  Jacksonville  a  bridge  will  be  built 
across  the  river  to  Barrow's  Bluff,  and  con- 
nection made  with  a  road  now  running  from 
Barrows'  Bluff  to  Douglas.  The  road  to  be 
built  from  Dublin  to  Jacksonville  will  be  ap- 
l)roximately  60  miles  in  length  and  will  be  built 
with   McRae  and  Telfair  county  capital. 

Illinois. 

®Murphy  &  Cranven  have  been  awarded  a 
subcontract  by  Winston  Bros.,  Minneapolis, 
Minn.,  who  have  the  general  contract  for 
building  the  new  Chicago  &  Northwestern  line 
from  Peoria,  111.,  west. 

®The  Walsh  Construction  Co.,  Davenport, 
la.,  has  been  awarded  the  contract  for  con- 
structing second  track  for  the  Wabash  R.  R., 
between  Taylorville  &  Litchfield,  111.,  Si  miles. 

Proposition  has  been  made  to  the^lacomb 
Club,  Dr.  S.  C.  Stremmel.  President^  Macomb, 
by  E.  L.  Tobie,  for  the  rehabilitation  of  the 
.Macomb  and  Western  Illinois  railway  and  its 
extension  on  the  north  to  the  Atchison.  Topeka 
&  Santa  Fe  Ry.  in  Henderson  county  and  on 
the  south  to  Rushville,  Schuyler  county. 

The  City  Council  of  East  St.  Louis.  III., 
has  passed  a  bill  granting  the  .\lton  &  Mis- 
sissippi Belt  Ry.  Co.  a  franchise  to  cross  Cook 
and  Mississippi  .\ves.  with  a  double-track  via- 
duct, thus  placing  the  company  in  position 
to  connect  with  the  Municipal  Free  Bridge. 
P.  W.  Haberman  is  attorney  for  the  company. 
I..  J.  Schcrer,  East  St.  Louis.  III.,  is  promoter 
of  the  company. 

The  following  are  the  oflRcials  of  the  Central 
Illinois  Ry.  Co.,  incorporated  recently  to  build 
a  railroad  from  Chicago  through  Bureau  and 
Henry  counties  to  Muscatine.  la.:  D.  D.  Mc- 
Lean. Princeton.  III..  Chief  Engineer;  G.  E. 
.\ckerman,  Kanevillc.  111..  President:  W.  E. 
Williamson,  Marseilles.  III..  Vice  President: 
J.  M.  Raymond,  .\urora.  III..  Secretary-Coun- 
sel :  H.  W.  Johnson.  Ottawa,  III..  Treasurer. 
The  cost  of  the  work  proposed  is  estimated  at 
$3,000,000.  N.  W.  Evans,  .\urnra.  as  previous- 
ly noted,  has  some  of  the  grading  work. 

It  is  reported  that  the  Chicago.  Milwaukee 
&  St.  Paul  Railroad  will  spend  $26,000,000  for 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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additional  double  tracking,  grade  reductions, 
new  equipment  and  other  improvements  dur- 
ing 1II12.  This  heavy  expenditure,  it  is  said, 
is  the  result  of  the  recent  agreement  with 
the  Union  Pacific  by  which  through  trains  will 
be  run  from  Chicago  to  San  Francisco,  Los 
Angeles  and  Portland.  About  $15,o00,<)00  will 
be  spent  for  double  tracking  and  .grade  reduc- 
tions. $8,000,000  for  new  equipment,  $1,500,- 
000  for  enlarging  yard  facilities.  $3.J0,000  for 
ballasting  and  $350,000  for  the  construction  of 
a  new  branch  line  of  ten  miles  east  of  Sa- 
vanna,   111. 

Indiana. 

©Costello  Bros.,  Claypool  Bldg.,  Indianapo- 
lis, Ind.,  have  awarded  the  contract  for  con- 
structing embankment  for  new  track  between 
New  Haven  and  Fort  Wavne,  Ind.,  to  the 
Wabash  R.   R. 

The  Northern  Indiana  Ry.  Co.,  South  Bend. 
Ind.,  has  ordered  the  material  for  the  exten- 
sion of  the  Portage  Ave.  line  at  South  Bend. 

Iowa. 

As  soon  as  the  Winterset  line  of  the  Des 
Moines  &  Red  Oak  Ry.  is  completed  the  com- 
pany plans  to  continue  the  line  through  Green- 
field to  Red  Oak.  It  has  been  fully  surveyed 
and  80  per  cent  of  the  right  of  way  has  been 
secured.  Beginning  at  Des  Moines,  the  road  will 
pass  through  Madison  County  southwest  to 
Winterset.  a  distance  of  twenty-six  miles  of  this 
route.  The  survey  then  extends  west  for 
twenty-si.x  miles  through  Adair  County  to 
Greenfield.  The  distance  from  Des  Moines 
is  fifty-two  miles,  as  against  117  miles  by  any 
present  route.  After  leaving  Greenfield,  the 
survey  skirts  the  northern  boundary  of  Adams 
County  and  then  turns  southwest  to  Red  Oak, 
Montgomery  County.  George  C.  Boileau.  Red 
Oak,  la.,  is  President  of  the  company. 

Kansas. 

®B.  V.  Siggins,  425  East  Main  St.,  Cherry- 
vale,  Kan.,  has  been  awarded  the  contract  for 
grading  for  the  extension  of  the  line  of  the 
Union  Traction  Co.  from  Cherryvale  to  Par- 
sons. Grading  w'ork  will  be  started  near 
Dennis. 

A  charter  has  been  granted  to  the  Hutchin- 
son &  Northern  Ry.  Co.,  which  is  capitalized 
at  $100,000  and  proposes  to  build  a  line  from 
Hutchinson  through  Reno,  Harvey,  McPher- 
son,  Marion,  Dickinson,  Clay  and  Washington 
counties  to  Fairburv,  Nebr.  The  incorporators 
are  W.  S.  Thompson.  O.  O.  Hitchcock,  L.  A. 
Brinker  and  F.  E.  Feast,  Hutchinson,  Kan. 

The  Missouri  Pacific,  according  to  reports, 
is  planning  to  construct,  this  spring,  a  cut- 
off from  Earned  to  La  Crosse,  Kan.  The  line 
will  connect  the  Conway  Springs  branch  with 
the  main  line  and  will  open  up  to  a  railroad 
a  rich  section  of  northern  Pawnee  County. 
The  extension  as  surveyed  will  be  through  the 
towns  of  .\sh  Valley  and  Rush  Center. 

The  /Xrkansas  Valley  Interurban  Ry.  Co., 
Wichita,  Kan.,  has  a  preliminary  survey  under- 
way of  a  route  from  Newton  through  Goessel, 
twelve  miles  north  of  Newton,  and  then  to 
Canton,  in  McPherson  county.  It  is  stated 
that  in  case  the  company  does  not  extend 
its  line,  which  now  runs  from  Wichita  to 
Newton,  on  into  the  Goessel  and  Canton  ter- 
ritory, it  has  been  determined  by  local  cap- 
ital to  build  the  line.  In  case  this  is  done  it 
probably  will  lie  turned  over  to. the  Santa  Fe 
or  the  Missouri  Pacific  to  operate. 

W.  Coughlin  of  Denver,  Colo.,  has  accepted 
the  position  of  general  manager  of  the  Winni- 
peg, Salina  &  Gulf  R.  R.,  and  at  once  took 
up  the  work  of  general  supervision  of  all  the 
surveying  work  being  done,  and  in  the  future 
he  will  have  charge  of  the  construction  and 
ultimately  the  operation  of  the  line.  His  office 
will  be  in  the   Nesmith  Bldg.,   Salina. 

The  Joplin  &  Pittsburg  Ry.  Co.,  Pittsburg, 
Kan.,  is  considering  building  a  line  from  4th 
St.  on  Chestiuit  St.,  to  Lincoln  Park  at  Pitts- 
burg. 

Preliminary  surveys  have  been  started  for 
the  projected  line  of  the  Hutchinson  &  West- 
ern Interurban  Ry.  Co.,  mentioned  in  our 
March  0  issue.  F.  P.  Roehr,  Hutchinson,  Kan  . 


is  general  manager,  and  D.  B.  Harris  is  chief 
engineer. 

Maine. 

The  Board  of  Trade  of  Belfast,  Me.,  is 
making  ei¥orts  to  have  the  Bangor  &  Aroos- 
took R.  R.,  M.  Burpee,  chief  engineer,  Houl- 
ton.  Me.,  extend  its  line  from  the  present 
terminal  at  Searsport  to  Belfast,  about  six 
miles.  It  is  intimated  that  the  principal  ob- 
stacle to  carrying  out  the  extension  is  exces- 
sive  land  damages. 

Maryland. 

The  Westernport  &  Keyser  Electric  Ry.  Co. 
is  to  be  incorporated  for  the  purpose  of  con- 
structing a  railroad  extending  from  the  ter- 
minus of  the  Cumberland  &  Westernport  Elec- 
tric Ry.,  in  Westernport,  to  McCoole,  in 
.\llegany  county,  opposite  the  town  of  Keyser. 
.Mineral  county,  W.  Va.,  and  thence  across  a 
liridge  over  the  Potomac  river  to  the  southern 
boundary  line  between  Maryland  and  West 
Virginia.  The  incorporators  are  Andrew  Ram- 
say, Hazelhurst  Sprigg  and  James  P.  Gaffney, 
of  .'Mlegany  county,  and  Frank  C.  Reynolds 
and  George  C.  Dixon,  of  Mineral  countv,  W. 
\a. 

Michigan. 

iSArrangements  are  reported  to  have  been 
about  completed  for  beginning  work  on  the 
proposed  interurban  line  of  the  Battle  Creek, 
Coldwater  &  Southern  Ry.,  between  Battle 
Creek  and  Coldwater.  John  T.  Adams,  Co- 
lumbus Savings  and  Trust  Bldg.,  Columbus, 
O.,  has  the  construction  contract. 

®The  contract  for  building  the  second  track 
on  the  Wabash  R.  R.  between  Detroit  and 
Milan,  a  distance  of  35  miles,  has  been  let 
to  W.  E.  Tench  &  Co.,  3090  West  Grand  Blvd.. 
Detroit,  Mich.  A  large  force  of  men  and 
teams  will  be  put  on  this  work  at  once. 

The  Grand  Trunk  Ry.  is  said  to  be  plan- 
ning to  begin  construction  work  early  this 
.spring  on  its  new  18%  mile  line  in  the  Thunil) 
District  touching  Bad  Axe  and  Cass  City.  The 
Detroit  &  Huron  Ry.  Co.  has  been  incorporated 
to  build  the  line.  The  directors  are:  A.  B. 
-\twater.  assistant  to  the  president  of  the 
Grand  Trunk,  Detroit :  C.  M.  Hays,  president, 
and  H.  G.  Kelly,  vice-president  of  the  Grand 
Trunk,  Montreal ;  Frank  W.  Hubbard,  Bad 
-A.xe :  Harrison  Geer,  Detroit,  and  L.  C.  Stan- 
ley, Detroit,  are  attorneys  for  the  Grand 
Trunk  system. 

The  Ann  Arbor  R.  R,,  J.'K.  Howard,  Engi- 
neer Maintenance  of  Way.  Owosso,  Mich.,  is 
understood  to  be  planning  extensive  improve- 
ments at  Owosso,  which  will  call  for  the  ex- 
penditure of  about  $400,000  this  year.  It  is 
stated  that  the  car  shops  will  be  rebuilt  on 
a  much  larger  scale,  new  yards  will  be  pro- 
vided and  a  new  depot  erected.  The  com- 
pany has  options  on  80  acres  of  land  extending 
])etween  the  corporation  limits  of  Owosso  and 
Corunna  and  will  use  about  40  of  it  for  their 
shops  and  yards. 

Further  information  is  now  available  con- 
cerning the  recently  incorporated  Michigan 
Railway  Engineering  Co.  of  Kalamazoo,  Mich., 
mentioned  in  our  March  20  issue.  The  stock- 
holders are  G.  B.  Dobbin  of  Detroit.  A.  W. 
McLimont  of  Kalamazoo  and  S.  W.  Smith  of 
New  York.  It  is  understood  the  new  con- 
cern will  be  a  subsidiary  corporation  of  the 
newly  organized  Michigan  United  Traction 
Co..  which  recently  took  over  the  holdings  of 
the  M.  U.  R.  The  engineering  company,  it  is 
said,  will  care  for  the  repair  and  construc- 
tion work  of  the  traction  company.  It  is  prob- 
r.'ble  the  electrification  of  the  Fruit  Belt  line 
will  be  the  first  big  undertaking  of  the  coni- 
I)anv.  The  entire  $50.fH)0  in  stock  is  paid  in 
casli  at  $100  per  share.  Dobbins  holds  498 
shares  and  the  other  two  incorporators  one 
share  each.  The  articles  of  incorporation  state 
the  purpose  of  the  companv  .to  be  the  con- 
struction and  repair  of  buildings,  railway  ter- 
minals and  other  business  pertaining  thereto. 

Missouri. 

A  special  meeting  of  the  stockholders  of  the 
St.    Louis.    Iron    Mountain     &    Southern     Rv. 
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BY    A.    B.    KOENIG. 

®The  Walsh  Construction  Co.  of  Dtnoort 
Iowa,    was    awarded   the    contract  fodouM' 
tracking  the   Wabash    Railroad  betwti  r, 
lorviUe  and  Litchfield,  III,  .33  miles.    |      '" 

©Costello  Brothers,  Claypool  Bldg.ln(iJ3„ 
apolis,  Ind.,  were  awarded  the  conlct  for 
double  tracking  the  Wabash  Railroadtt«em 
New  Haven  and  Fort  Wayne,  Ind., 'niiif. 
They  also  secured  a  lot  of  nice  team  jirk  on 
this  line  in  Illinois  which  they  will  :i)let  in 
quantities  to  suit  outfits. 

®W.  E.  Tench  &  Co.,  3090  W.  Graii^feoule- 
vard,  Detroit,  Mich.,  were  awarded  i  con- 
tract for  double  tracking  the  Wabash  :ilroa(i 
between  Oakwood  and  Milan,  Mich.,  ',  milf, 

®Elmer  Gant  of  the  Canal  Construon 
was  with  us  a  day.  He  reports  thC 
Construction  Co.  being  awarded  1,665,0 
of  floating  dredge  work  in  Dead  in 
Drainage  District  No.  13,  near  OsceolaVk. 

The  Board  of  Public  Improveraentsas  srt 
April  19th  for  hearings  on  the  follow;  pro- 
posed alley  improvements  and  reconstriions- 
To  Improve  .Alleys — Between  Spring,  hinv- 
ninth.  Magnolia  and  Botanical,  betweeEtjcl. 
Julian,  Blackstone  and  Goodfellow  fiiii 
Spring  to  Gustine  and  between  Potor:  , 
Fairview ;  froin  North  Market  to  StL. 
and  between  Arlington  and  Semple;  :wceii 
Meramec,  Gasconade,  Compton  and  V;inia; 
between  North  Market,  Spalding,  King'^igh- 
way  and  Union;  from  Vandeventer  to,'arne 
and  between  Palm  and  Natural  Brid ;  be- 
tween Cottage,  Kennerly,  Cora  and  !ircus, 
between  Hartford,  Arsenal.  Morgan  Fd  ;inii 
.Alfred:  froin  Des  Peres  to  Rosedale  d 
tween  Berlin  and  St.  Louis,  Kansas  ly 
Colorado  Railroad  ;  between  Gravois,.^oto- 
mac,  Grand  and  Grace ;  from  Gustine  t;Rus- 
sell  and  between  Wyoining  and  Connie' 
between  Wyoming.  Connecticut,  Ben 
Morgan  Ford ;  between  St.  Ferdinani  i. 
tage.  Cora  and  Marcus :  from  Clara  tOiij 
fellow  and  between  Theodosia  anc  l 
Brilliante;  between  Castleman,  Shaw,  eiiim 
and  Tower  Grove :  between  Garfield,  lorth 
Market,  King's  Highway  and  Union  from 
Clara  to  Goodfellow  and  between  CotBril- 
liante  and  Garfield:  north  from  Rusise^^lace 
to  Oak  Hill  and  between  Hartford  ai  Ar- 
senal ;  between  Wells.  Eastin,  Laur  and 
Rowan ;  between  De  Giverville,  Westnistcr, 
Laurel  (partly  private)  and  Hamilton  ironl 
Clara  to  Goodfellow  and  between  NortlVIar- 
ket  and  Spalding,  between  Cottage,  Lcoln, 
Spring  and  Prairie ;  between  Itaska,  >:)sho, 
Idaho  and  .Alaska,  from  Alabama  to'olo- 
rado  and  between  Fillmore  and  Wilmiton; 
west  from  .\thlone  to  Newstead  and  bveen 
Lee  and  Penrose;  from  Boyle  to  Ne.tcad 
and  between  Duncan  and  Forest  Par  be- 
tween Russell,  Lesperance.  Third  and  oad- 
way.  To  Reconstruct  Alleys— Betweei  Jon- 
vent,  Chouteau,  Third  aiid  fourth;  rem 
Ohio  to  California  and  between  Russt  and 
.A.llen  ;  from  Salena  to  McNair^  and  b^'"" 
Sidney  and  Victor:  from  Twentieth  to  ven- 
ty-secnnd  and  betw-een  Cass  and  Mull.ihy; 
from  Eighteenth  to  Mississippi  and  biff" 
Hickory  and  La  Salle;  from  Russell  t .' 
perance  and  between  Third  and  Broaa 
between  Biddle,  O'Fallon.  Blair  and  Fiftitii, 
from  Beaumont  to  Leffingwell  and  bcew 
Mor,gan  and  Franklin ;  from  Nineteentl  ast- 
wardlv  to  a  line  100  ft.  west  of  and  pw 
to  Fifteenth  and  between  North  Mark(ani 
Benton:  from  Fourteenth  to  Ninetecntaml 
between  Sullivan  and  Hebert :  from  .Arlisas 
to  Grand  and  between  Sidney  and  ^/:0'■■ 
from  Mullanphy  southwardly  for  a  di  nee 
of  about  254  feet  and  between  Twelftand 
Thirteenth;  from  Twentv-third  to  TvitJ- 
fifth  and  between  Warren  and  Montgom'- 

The  Frisco  has  received  twenty  new  p  «"" 
ger  locomotives  from  the  .American  Lo"''' 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


1912. 


ENGINEERING     &     CONTRACTING 


59 


If  X^rks  within  the  past  few  days,  which 
ive  t-n  placed  in  service  on  the  main  lines. 
J  jllclnerney  has  finished  his  work  on  the 
yjjip  i-Marianna  cut-off  of  the  Iron  Moun- 
in  Fclroad  at  Democrat,  Ark.,  and  is  ship- 
ng  h  outfit  on  the  Wabash  Railroad  double 
jtk  '>rk  in  Illinois. 

Plar  for  the  $3,500,000  new  Missouri  State 

,13  outlined  by  E.   \V.   Stephens,  will 

:   r  a  building  larger  than  the  old  one. 

„,-,  ^OT  space  was  00,000  sq.  ft.    The  floor 

ace  •   the  new  building  will  be  250,000  sq. 

Ti-  commission  e.xpects  to  let  first  con- 

ict  I  the  fall.     The  building  will  be   four 

jrie'ibove  the  sub-basement.     The  heating 

mt    11  be  300  or  400  ft.  from  the  Capitol 

ildii.  and  the  heat  will  be  conveyed  through 

!      The   sub-basement    will    be    12    it. 

will  be  used  for  pipes  and  ventilat- 

:nery.     The  first  floor  and  basement 

.  d  for  vaults  and  storerooms  and  the 

II   is  now  discussing  the  probability 

ng   part   of    it    to    a    historical    mu- 

le  second   floor   will   be   devoted   to 

ticcrs,  the  Insurance  and  Labor  Coni- 

-,  and  the  .Adjutant   General's  office. 

floor  will  be  for  the  exclusive  use 

ise  and  Senate  chambers  and  a  num- 

mmittee   rooms.     The    fourth    floor 

le  oflicial  home   of   the   State's   ap- 

rHcers,  and  a  number  of  committee 

;  he  commission  next  week  will  an- 

program  for  competitive  architects. 

will  be  asked  to  submit  plar.i  witli- 

a  two  or  three  weeks.     The  plans 

the  competition  will  be  in  corform- 

he  rules  of  the  American  Institute 

icture. 

nd,  736  Reserve  Bank  Building, 
•.y,  Mo.,  can  still  use  a  lot  of  teams 
1  work  in  southwest  Missouri  and 

ntractors    declined    to    bid    on    the 

n  of  the  Belleview   Ave.  sewer  in 

Mayor  Faulstich  declared  he  would 

bidders  for  the  work.     The  .Alton 

-  declare  the  engineer's  estimate  for 

:>  too  low  and  the  law   forbids  the 

-cing  awarded    for    a    higher    figure 

1  le   estimate.     City   Engineer    Schwaab. 

1   idc  the  estimate,  said  $2,018  for  1,800 

-ewer,  which  is  his.  estimate,  allowed 

■fit.     It  is  his  first  instance  of  con- 

iusing  to  bid  on  work  in  the  city  of 

ird    of    Public     Improvements     set 

■r  public  hearings  on  the  following 

granitoid     sidewalk     constructions : 

•n.   between    Liberty   and    Neosho; 

iide   of   .Arsenal,    between    Morgan 

King's  Highway;  on  north  side  of 

i)etween    Twentieth    and    Twenty- 

uth  side  of  .Angelica,  between  Blair 

-fifth;  on  Arlington  .Ave.,  between 

kct  and  St.  Louis;  on  Bulwer  .Ave., 

rand   and    Prairie;   on    Clara   .Ave., 

\orth    Market    and    St.    Louis;    on 

,  between  Prospect  and  Spring ;  on 

Ave.,   between    Natural    Bridge   and 

1;    on   west  side   of   Compton   Ave.,   be- 

c  Winnebago  and  Miami ;  on  Fassen  St., 

'\n    'Virginia   and    .Alabama ;    on    Forest 

between    Manchester    and    Plateau ;    on 

ird    St.,   between    Bischoff    and    North- 

>n    Lee    Ave.,    between    Newstead    and 

;   on   north   side   of   Linton   .Ave.,   be- 

Belleyiew      and      Blair;      on      north 

of     Linton      Ave.,      between      Conde 

rwentieth;     on     south     side     of     Lin- 

|ve.,    between    Broadway    and    Twenty- 

hn  LeffingweH  Ave.,  between   St.  Louis 

'odier;    on    north    side    of    Manchester 

ibctween   Sublette   and   Tamm;   on   west 

I'f    Michigan    .Ave.,    between    Bates    and 

;S)erger;  on  east  side  of  Michigan  .Ave.. 

jn    Bates    and    Eichelberger ;    on    south 

I'f   Maiden    Lane,   between    Twenty-fifth 

/fferson;  on  north  side  of  Maiden  Lane, 

j:n  Twenty-fifth  and  Jefferson  ;  on  Min- 

1    Ave.,   between    Delor    and    Itaska ;    on 

I  side   of    McRee   Ave.,    between    Spring 

'andeventer;    on   north    side   of    McRee 

between   Vandeventer   and   Klemm ;    on 

'side  of  McRee  Ave.,  between  Lawrence 


and  Tower  Grove;  on  McUran  Ave.,  be- 
tween Broadway  and  Church;  on  east  side  of 
Ninth  St.,  between  \  ictor  and  Barton;  on 
Newstead  .Ave,  betwctn  Hunt  and  Manches- 
ter; on  west  side  of  Ohio  .Ave.,  between  Mi- 
ami anil  Potomac;  on  west  side  of  Ohio  Ave., 
between  Potomac  and  Cherokee;  on  South 
Dakota  St,  between  Compton  and  Virginia; 
on  Sarpy  .\ve.,  between  \andeventer  and 
Hawk;  on  Somple  .Ave.,  between  .North  Mar- 
ket and  St.  Louis;  on  Slattery  St.,  between 
Alontgomery  and  a  point  about  225  ft.  north 
of  Montgomery;  on  St.  Louis  Ave.  between 
Union  and  Belt;  on  Twelfth  St..'  between 
Hebert  and  Branch;  on  Twentv-first  St.,  be- 
tween Branch  and  Salisbury ;  on'  Twenty-third 
St.,  between  Hebert  and  Palm;  on  Vista  .Ave., 
between  Grand  and  Tiffanv :  on  Victoria 
.Ave.,  between  Billion  an<l  Tamni ;  on  Walde- 
mar  Ave.,  between  Forest  and  McCausland. 

Receivers  Delano,  Pryor  .nid  Bixbv  of  the 
Wabash  Railroad  awarded  a  contract  to  the 
Western  Steel  Car  and  Foundry  Co.  of  Chi- 
cago for  750  automobile  freight  cars.  The 
company  operates  a  plant  at  llcgewisch.  near 
Chicago,  capable  of  turning  out  fifty  cars  a 
day.  The  Western  is  a  subsidiarv  company  of 
the  Pressed  Steel  Car  Co. 

The  following  contractors  have  been  award- 
ed contracts  by  Costello  Brothers  on  the  Wa- 
bash Railroad  between  Taylorville  and  Litch- 
ticld,  III. :  Tom  McGregor,"  .'i  miles ;  Joe  Pen- 
dergast,  10  miles ;  J.  J.  Mclnerney,  4  miles ;  C. 
C.  Brady,  7  miles ;  Chas.  Grant,  9  miles. 

T.  J.  Dolan,  the  hustling  secretary  of  the 
International  Brotherhood  of  Steam  Shovel 
and  Dredgemen,  spent  a  couple  of  days  in  St. 
Louis.  Dolan  reports  the  prospects  in  this 
part  of  the  country  never  better  nor  the  out- 
look brighter  for  steam  shovel  work  than  this 
spring  and  all  jobs  going  to  brotherhood  men. 

The  Walsh  Construction  Co.  has  let  the 
grading  of  its  Wabash  R.  R.  work  between 
Taylorville  and  Litchfield.  111.,  to  Costello 
Brothers,  Claypool  Bldg.,  Indianapolis,  Ind. 
The  Walsh  Construction  Co.  will  do  the  track 
laying  and  ballasting. 

Montana. 

®The  Montana  Construction  Co.  &  Irriga- 
tion Co.,  Three  Forks,  .Mont.,  has  been  award- 
ed the  contract  bv  the  Three  Forks,  Helena  & 
.Madison  Valley  R.  R.,  B.  L.  Allen,  Chief  En- 
gineer, Garden  City,  Kan.,  for  25  miles  of 
grading  covering  the  distance  between  Three 
Forks  and  Radersburg.  Mont.  Subcontracts  in 
5-mile   sections    have   been    let. 

It  is  reported  that  the  Milwaukee  is  to  at 
once  let  grading  contracts  for  the  Dry  Creek 
line  of  the  Gallatin  Valley  R.  R.  north  out  of 
Bozeman.  C.  .A.  Goodnow,  Chicago,  111.,  is 
President  of  the  Gallatin  Valley  R.  R. 

Further  information  is  now  available  con- 
cerning the  recently  incorporated  Bismarck, 
Bellevue  Valley  &  Western  R.  R..  mentioned 
in  our  last  issue.  The  new  organization  pro- 
poses to  construct  a  standard  gage  railroad 
20  miles  in  length  between  Bismarck,  St.  Fran- 
cois County,  and  Sunlight,  Washington  Coun- 
tv.  The  capital  stock  is  $.300,000.  of  which 
E.  E.  Evans  of  St.  Louis  owns  280  of  the  300 
shares.  C.  E.  Hamlin,  J.  R.  Rovcroft,  P.  T. 
Ramsey,  H.  P.  Hathaway,  H.  C.  .Albert,  W.  C. 
Haessler.  E.  C.  Gimlin,  Grant  Wyatt  and 
Louis  Hudson,  all  of  St.  Louis,  and  E.  T. 
Eversole  of  Potosi,  Mo.,  each  owns  two  shares 
of  stock. 

The  Billings  Land  &  Irrigation  Co.,  Billings, 
Mont.,  has  filed  with  the  County  Recorder  a 
deed  transferring  to  the  Billings  &  Central 
Montana  Railroad  Co.  seven  acres  of  land  a 
short  distance  east  of  the  city.  This  fact  "iyes 
rise  to  a  report  that  the  company  is  preparing 
to  build  the  line  from  Billings  to  Roundup, 
Mont. 

New   York. 

®.Arthur  McMullen.  13  Park  Row,  New 
York  City,  has  been  awarded  the  contract  for 
constructing  the  foundation  and  masonry  for 
the  4,000-ft.  Bronx  viaduct  of  the  New  York 
Connecting  R.  R.  This  viaduct  will  extend 
from  the  crossing  over  the  New  York  &  Har- 
lem R.  R.  to  Bronx  Kills,  New  York  City. 


Condemnation  proceedings  will  be  instituted 
shortly  by  the  New  York  State  Railways  Co. 
in  Irondcquoit,  N.  Y.,  for  the  double  tracking 
of  Ridge  Road  between  Portland  .Ave.  and  the 
Forest  House.  As  the  company  has  planned  to 
lay  the  road,  it  will  take  12  ft.  on  the  north 
siile  and  4  ft.  on  the  south  side  of  the  road 
at  one  point,  .At  another  it  will  take  12  ft. 
on  one  side  and  none  on  the  other.  U.  E.  Til- 
ton,  2tJ7  State  St.,  Rochester.  N.  Y.,  is  Chief 
Engineer. 

North    Dakota. 

The  Midland  Ry.  Co.  is  securing  options  on 
right  of  w.iy  in  Jamestown  and  expects  to 
have  its  line  running  into  that  city  by  .Aug,  1. 
II,  Pravitz,  Edgcley,  N.  Dak.,  is  General  Su- 
perintendent. 

Ohio. 

.A  revised  ordinance  for  the  Cleveland  & 
Youngstown  R.  R,  has  been  presented  to  the 
City  Council  of  Cleveland,  providing  for  the 
construction  of  the  tracks  above  the  streets  in 
the  easterly  section,  instead  of  below  them,  as 
at  first  proposed. 

Legislation  has  been  introduced  in  the  City 
Council  of  Cincinnati,  calling  for  the  elimina- 
tion of  the  grade  crossings  of  the  C,  H.  &  D., 
the  Big  Four  and  the  B,  &  O.  and  all  other 
tracks  and  switches  crossing  Queen  City  .Ave,, 
between  Colcrain  .Ave,  and  Harri.son  .Ave. 
This  would  entail  the  building  of  the  viaduct  - 
from  Cnlerain  .Ave.  to  Harrison  .Ave.  The 
motion  calls  on  the  city  engineer  to  submit 
a  plan  and  estimate  to  council, 

Oregon. 

Resolutions  have  been  filed  with  the  Secre- 
tary of  State  by  the  Oregon  &  California  R,  R. 
providing  for  the  extension  of  the  Southern 
Pacific  from  Salem  to  Fir,  and  for  a  short 
loop  at  Forest  Grove. 

The  Mount  Hood  Railway  &  Power  Co,, 
Lewis  Bldg.,  Portland,  is  considering  building 
a  branch  from  Russellville  to  Kelly  Butte,  the 
county  rock  crusher,  and  from  there  to  a  con- 
nection with  the  Hawthorne  Ave.  carline  at 
the  corner  of  East  fiOth  and  Division  Sts,. 
Portland,  along  the  Section  Line  Road. 

The  Errol  Heights  Ry.  Co,  of  Portland  has 
been  incorporated,  the  incorporators  being 
Fred  A.  Jacobs.  C.  W.  Hodson  and  G.  M. 
Schrock  of  Portland.  The  company  proposes 
to  build  a  street  car  line  opening  up  a  sub- 
urban district  and  connecting  with  lines  of  the 
Portland  Railway.  Light  &  Power  Co 

Pennsylvania. 

Brighbill  &  Davis.  Erie.  Pa,,  have  started 
work  on  their  construction  contract  for  the 
Campbelltown  &  Lebanon   Street  Ry. 

The  Westmoreland  County  Rv.  Co.,  John  E. 
Potter,  President,  1627  Henry  W.  Oliver 
Bldg.,  Pittsburgh,  Pa,,  is  understood  to  have 
secured  the  right  of  way  and  it  ij.  believed 
that  construction  work  on  the  line  from  Derry 
to  Blairsvillc  will  be  started  soonr 

Mayor  Blakenburg  of  Philadelphia  has  sent 
a  message  to  the  City  Councils  recommending 
that  steps  be  taken  to  provide  for  a  Division 
of  Subways  in  the  Bureau  of  Surveys  to  in- 
vestigate the  subway  situation  in  the  city.  He 
asks  that  $50,000  be  appropriated  for  this  pur- 
pose. 

South  Dakota. 

The  Niobrara  &  Sioux  City  R.  R,,  with 
headquarters  at  Pierre,  S.  Dak.,  and  business 
office  at  Omaha,  Neb.,  has  filed  its  articles 
of  incorporation.  The  company  proposes  a 
1.50-mile  line  in  the  counties  of  Knox,  Holt, 
Cedar  and  Dixon  in  Nebraska  and  Woodbury 
in  Iowa.  If  built,  the  line  will  extend  from 
Niobrara,  Neb,,  to  Sioux  Citv,  Iowa,  and  have 
a  branch  to  O'Neil,  Neb,  The  capital  stock  is 
$1,000,000,  and  the  incorporators  are:  W,  E. 
King,  S.  G.  Peticolas,  C.  W.  Baker.  R.  R.  Kin- 
kead  of  Omaha,  Neb.,  and  Glenn  W.  Martens 
of   Pierre,   S.  Dak. 

-Among  the  reports  concerning  the  new  con- 
struction work  contemplated  by  the  Chicago, 
Milwaukee  &  Puget  Sound  R.  R.  is  the  double 
tracking  of  the  road  between  Summit  and 
.Aberdeen.  S.  Dak,,  a  distance  of  70  miles;  also 


•i"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recentiy 
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o  miles  of  the  Hastings  &  Dakota  division  west 
of  Bass  Lake. 

Steps  are  being  taken  to  incorporate  a  rail- 
road to  be  known  as  the  Siou.x  City,  Mitchell 
&  Pierre  R.  R.  for  the  purpose  of  building  a 
line  between  Mitchell  and  Blunt,  with  a  ter- 
minus at  Pierre.  The  following  are  interest- 
ed: Theodore  Ouale,  Blunt;  J.  B.  Ross, 
Miller :  T.  S.  Hall,  Gann  Vallev :  .\.  E.  Hitch- 
cock. Mitchell:  D.  B.  Miller,  Mitchell:  D.  J. 
Jekyll,  Highmore;  H.  B.  Wells,  Wessington 
Springs:  A.  \V.  Ewart  and  C.  E.  Crews  Pierre. 

The  Chicago.  Milwaukee  &  St.  Paul  Ry.  is 
reported  to  be  preparing  to  begin  work  early 
next  month  on  the  double  tracking  of  70  miles 
of  line  from  Summit  to  Aberdeen,  S.  Dak. 

Tennessee. 

®The  Tow'les  Co.,  Wise,  \'a.,  lias  been 
awarded  a  contract  for  a  section  of  the  Lewis- 
burg  &  Northern  line  of  the  Louisville  & 
Xashville  Railroad,  extending  from  Duck 
River  north  through  Chapel  Hill,  Holt's  Cor- 
ner. College  Grove.  Arrington,  in  William- 
son County,  a  distance  of  22  miles.  Otlier 
contracts  for  this  work  were  mentioned  in 
previous  issues  of  Engineering  &  Contr.'\ct- 

ING. 

WThe  Xoll  Construction  Co..  Chattanooga, 
Tenn.,  has  been  awarded  the  contract  for 
grading  for  the  new  line  of  the  Chattanooga 
Traction  Co.  from  Chattanooga  to  Signal 
Point,  three  miles.  The  contract  amounts  to 
about  $100,000.  and  includes  20,000  cu.  yds. 
rock   e.xcavation. 

Texas. 

®The  .\ransas  Harbor  Terminal  Ry.  Co. 
has  awarded  a  contract  to  J.  P.  Nelson,  San 
Antonio,  for  the  building  of  the  wha'ves, 
docks  and  warehouses  on  Harbor  Island.  The 
improvements  contemplated  will  cost  in  the 
neighborhood  of  $200,000.  The  wharves  and 
docks  will  be  connected  to  the  mainland  at 
Aransas  Pass  by  a  terminal  railroad  about 
six  miles  in  length,  the  material  for  which  is 
being  rapidly  assembled. 

Surveys  are  being  made  for  the  projected 
TO-mile  line  of  the  Eastern  Traction  Co.,  the 
route  of  which  is  from  Dallas  through  Green- 
ville and  Wolfe  City,  Tex.,  with  extensions 
out  from  Greenville.  The  construction  cap- 
ital has  been  secured  and  arrangements  made 
for  the  construction  work.  Joseph  F.  Nichols. 
Greenville,  Tex.,  is  President. 

The  Smith  Lumber  Co.  of  Livingston,  Te.x., 
has  survey  corps  surveying  a  railroad  between 
Bronson  and  Hemphill.  Hemphill  is  the 
county  seat  of  Sabine  county  and  is  eleven 
miles  east  of  Bronson.  It  is  understood  that 
this  road  will  be  extended  west  to  Broadus, 
on  the  Cotton  Belt,  which  will  give  this  sec- 
tion a   much  needed  outlet. 

The  Corpus  Christi  Traction  Co.  has  been 
formed  and  has  applied  to  the  City  Council  of 
Corpus  Christi  for  a  franchise  for  a  street 
railway  system. 

Advices  from  Houston.  Texas,  state  that 
steel  for  the  San  Antonio  &  .Aransas  Pass 
R.  R.,  to  be  used  on  the  extension  between 
Falfurrias  and  Edinburg,  has  begun  to  ar- 
rive and  will  be  pushed  on  to  the  scene  of 
construction.  About  5,500  tons  of  steel  has 
already  been  shipped. 

Among  the  reports  concerning  new  railroad 
construction  in  Texas  is  one  to  the  effect  that 
John  L.  Spurling  of  Hamilton,  Texas,  is  pro- 
moting a  project  to  build  a  railroad  from 
Beaumont  to  Waco,  a  distance  of  225  miles. 

It  has  been  reported  bj'  J.  A.  Elkins.  chair- 
man of  the  committee  to  raise  the  $100,000 
bonus  for  the  construction  of  a  new  railroad 
througli  Huntsville.  Texas,  that  the  necessary 
amount  is  practically  secured. 

The  Guadalupe  Water  Power  Co.  is  stated 
to  be  planning  to  let  contracts  in  about  90 
days  for  the  construction  of  an  interurban 
line  from  Seguin  to  New  Braunfels.  p..  W. 
Brown,  Orange,  Tex.,  is  president,  and  G.  W. 
Maxev.  Seguin,  Tex.,  is  chief  engineer. 

Utah. 

®The  Utali  Construction  Co..  Ogden,  Utah, 
which  has  the  general  contract,  as  mentioned 
recentlv     in     Engineering     &     Contracti  .%•<;, 


for  building  the  Oregon  Eastern  R.  R. 
from  Vale,  Ore.,  west,  has  awarded  a  sub- 
contract for  the  first  5  miles  to  L.  A.  Gold- 
smith, Caldwell,  Idaho,  and  a  temporary  camp 
has  been  established  2  miles  west  of  the  city. 
The  ne.xt  four  miles  of  grading  work  is  being 
done  by  Jerry  Hurley,  a  subcontractor  w'ho 
has  been  working  on  the  Nyssa-Homedale  ex- 
tension and  also  on  the  ditches  of  the  Nyssa- 
Ontario  irrigation  project.  A  third  contract 
is  to  be  let  for  the  remaining  distance  of  four 
miles  to  the  mouth  of  the  Malheur  Canyon, 
where  operations  have  been  under  way  for  the 
past  three  months.  The  13  miles  of  roadbed 
from  Vale  to  the  canyon  is  an  easy  piece  of 
work,  as  practically  no  grade  is  being  re- 
quired. It  is  learned  that  130,000  cu.  yds.  of 
dirt  will  be  moved  at  a  price  of  $17,000.  As 
soon  as  the  first  stretch  of  the  grade  is  com- 
pleted the  first  steel  of  the  Oregon-Eastern 
will  be  laid  and  work  trains  operated  between 
Vale  and  the  Malheur  Canyon  camps,  which 
at  that  time  will  be  ready  to  use  all  the  heavy 
machinery  that  at  present  cannot  be  hauled 
out  over  the  rough  roads.  Another  contem- 
plated change  is  the  moving  of  the  headquar- 
ters of  the  Utah  Construction  Co.  from  \'ale 
to  Section  25.  two  miles  south  of  town,  which 
has  been  leased  from  the  road  land  company. 
The  change  has  become  necessary  because  of 
the  crowded  condition  of  the  present  camp 
north  of  the  railroad  yards.  Operations  at 
the  Malheur  Canyon  camps  are  also  progress- 
ing rapidly,  and  work  is  being  carried  on  more 
advantageously  with  the  arrival  of  more  ma- 
chinery. At  mile  post  39  the  crews  have  be- 
gun boring  of  the  2,G00-ft.  tunnel  into  the 
rocky  cliff  from  both  approaches.  Headw'ay 
is  rapid  and  soon  will  be  increased  through 
tlie  use  of  double  shifts  of  crews.  At  mile 
post  56  the  Banks  Bros,  are  also  pushing 
tunnel  work,  keeping  a  small  crew  on  grade 
W'Ork.  The  starting  of  grading  from  Vale  will 
give  a  greater  impetus  to  all  the  operations. 

-A  second  company  has  filed  an  application 
with  the  City  Commission  of  Salt  Lake  City, 
Utah,  for  a  franchise  for  the  use  of  certain 
streets  in  connection  with  a  proposed  interur- 
ban line  from  the  city  to  Provo  and  Peyson. 
Preliminary  surveys  for  a  portion  of  the  route 
have  been  made.  Judge  William  H.  King. 
Salt  Lake  City,  is  attorney  for  the  applicants. 

The  National  Fuel  Co.  of  Salt  Lake  City. 
L^tah,  has  filed  an  amendment  to  its  articles  of 
incorporation,  empowering  it  to  pledge  its 
credit  or  to  loan  money  to  the  Helper  Western 
R.  R.  Co.  to  assist  the  latter  in  the  con- 
struction of  its  line  from  the  mines  of  the 
fuel  company  in  Carbon  County  to  the  main 
line  of  the  Denver  &  Rio  Grande,  a  distance 
of  about   15  miles. 

The  Commercial  Club  of  Murray,  LTtah,  is 
promoting  a  scheme  invoIvin.g  the  construc- 
tion of  a  railroad  from  that  city  to  a  point 
in  the  Cotton  Wood  Canyon,  a  distance  of  7 
miles.  It  is  estimated  that  the  project  will 
require  a  capital  of  about  $100,000.  .As  pro- 
posed, the  route  will  be  through  Hallidav  and 
LTnion.  and  possibly  make  a  loop  and  take  in 
several  of  the  nearby  villages. 

Virginia. 

The  Tidewater  Company,  which  built  and 
controls  the  Virginian  Ry.,  has  sold  $25,000,000 
first  mortgage  5  per  cent  50-year  gold  bonds 
of  the  Virginia  Ry.  From  the  proceeds  of  this 
sale  the  $17,000,000  Tidewater  Co.  6  per 
cent  notes  which  have  been  called  for  re- 
demption on  June  1  next  will  be  paid  off. 
.About  $1,000,000  of  the  funds  derived  from 
the  bond  sale  will  be  used  for  improvements, 
such  as  building  new  sidings,  new-  round- 
houses and  machine  shops  at  various  points 
on  the  Virginiari  Ry.  H.  Fernstrom,  Norfolk, 
Va.,  is  Chief  Engineer  of  the  Virginian  Ry. 

Washington. 

®Nelson  Bennett,  Tacoma,  Wash.,  has  been 
awarded  the  contract  for  building  the  Ruston 
tunnel  on  the  Point  Defiance  Line  of  the 
Northern  Pacific.  This  tunnel  will  be  .300  ft. 
long.  Mr.  Bennett,  as  noted  in  our  Feb.  28 
issue,  also  has  the  contract  for  a  4,500-ft.  tun- 
nel for  the  same  hne. 

®The  Great  Northern  Railroad  Co..  accord- 
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ing   to   advices    from    Portland,  ha 
to     Guthrie,     McDougall     &     Co, 
land.     Ore.,     a     contract     for 
miles    of    railroad    on    the    Wenat|e 
branch  of  the  Great  Northern,  extei'no  i. 
Wenatchee  to  Pateros.     Much  of  thiifi,' 
work    and    it    is    reported    on   goodiutk-- 
that  the  construction  of  this  5o  mil  q,- 
will  cost  the  company  between  $2oifii1fi'    , 
$.3,000,000  and  that  the  work  will  iVio 
least  18  months.    The  contract  for  tjgrjj:" 
alone    is    estimated   to   amount  to  ilfe  ,u"^ 
$1,500,000,  as  much  of  the  work  is  f;lvC° 
rock  and  grading.    In  connection  wifthe ' 
struction   of   this   line,   which  will  ej^j 
miles,  connecting  Wenatchee  with  Ovill. 
miles,  from  Oroville  to  Pateros,  is  itiUj,]; 
for    receiving   the    tracks.       The  Giirie- 
Dougall  &  Co.,  or  subcontractors,  arto  ■ 
mence    w^ork   about    the    middle   of  ^nj 
earlier,   and   the   work   will  be  undsth, 
rection  of  A.  F.  Whitcomb,  engineer  civ 
of   the   new   construction   work  of   .  f. 
Northern,  with  headquarters  in  Spohe 
The  commercial  clubs  of  Richland  id 
newick  have  appointed  a  committee  ns 
of    E.    -A.    Palmeter   of   Richland  ai  ( 
Stewart   of   Kennewick   to   interviewai 
authorities  in  regard  to  building  a  rd 
Kennewick  through   Richland  to  Ha  or 
connect   with   the   road   now   being  lit 
Han  ford. 

West  Virginia. 

®Webb  Kefauver,  Baltimore.  Md  ,  ; 
awarded  the  contract  by  the  Baltinior;. 
R.  R.  for  the  construction  of  the  sri 
from  Buckhannon  up  French  creek  ta 
nection  with  the  Richwood  line  at 
near  Centralia. 

A  syndicate  is  being  formed  to  ur-r 
the  $2,500,000  general  mortgage  5  r 
bonds  of  the  Monongahela  Valley  -a 
Co.,  w-hich  is  to  take  over  the  Fai  o- 
Clarksburg  Traction  Co.,  the  Clarkjr 
Western  and  the  Fairmont  &  Nortl-n 
located  in  the  soft-coal  mining  disi:i- 
West  Virginia.  The  proceeds  of  this  1e 
be  used  to  take  up  outstanding  noteai 
Fairmont  &  Clarksburg  Ry.  and  to  re 
capital  for  extensions  contemplated. 

The  Clarksburg  &  Western  Tracfn 
has  completed  surveys  for  a  projected? 
traction  line.  S.  L.  Watson.  Fairm  t. 
Va..  is  president  and  Dudley  Britt.  Is 
burg,  W.  Va.,  is  chief  engineer. 

Wisconsin. 

The    Superior    &    Southeastern    Ry.lj    i-' 
Glover,  President,  New  Richmond,  Wi  : 
to  complete  about   10  additional  miles  i 
this  summer. 

The    Badger   Railway   &    Light   Co..l  B 
Kamochulte,  President,  403  Grand  .Av  ' 
waukee,  Wis.,  has  secured  over  70  per  :i 
the  right  of  way  for  its  line   from  L; 
neva  to  Whitewater,  and  it  is  understo 
the   line  w-ill  be  completed   this  year. 

Canada. 

®It  is   reported   that  John   Marsch, 
Salle   St.,   Chicago,   111.,   has  been  awa- 
large   contract   by   the   Grand   Trunk  1 
grading    in    British    Columbia.     Accort- 
the  information  received  the  work  wil 
a    period    of    several   years    and   will    r 
three  outfits. 

The  Canadian  Pacific  is  planning  to 
lish  a  downtown  freight  terminal  at  Gal 
and  has  purchased  four  acres  abuttii 
east  end  of  Main  St.,  at  present  occur 
the  \'ictoria  Wheel  Works.  The  plans  i 
a  freight  shed  290  ft.  in  length,  and 
tracks  will  be  laid  in  the  yards  with  .i 
minal  facilities.  The  sum  to  be  expendi 
exceed  $100,000,  and  may  reach  doubl 
amount. 

The  City  Council  of  London,  Ont.,  i; 
once   enter   into   negotiations  with  the 
Trunk  Ry.  for  the  abolition  of  grade  crc 
in  the  city. 

The   Grand   Trunk  Ry.   is  to  build  »»'' 
in  North  Toronto,  somewhere  on  the  ol'' 
Line,  which  it  controls,  between  the  Do 
Yonge  St.     Plans  for  the  work  are  now 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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riv's  offices  at  Montreal,  and  it  is  likely 

e  work  will  be  completed  this  year. 
.  recent  meeting  of  the  directors  of  the 
',  a  Falls,  Welland  &  Dunnville  Ry.  at  the 
n  House,  Welland,  Ont.,  the  foUow- 
icers  were  elected:  President,  F.  R. 
,1m  P,  Dunnville:  Vice  President,  Dr. 
iSoulter,  Niagara  Falls:  Secretary,  F.  E. 
^'r  Marsliville :  Treasurer,  G.  H.  Burgar, 
id-  Directors,  A.  E.  Dell,  Niagara  Falls, 
!heV  officials;  Engineer,  J.  C.  Gardner, 
.ia  Falls;  Solicitor,  G.  H.  Pettit,  Welland. 
'-nutation  consisting  of  Sir  Rodolphe 
^^  Montreal :  Edward  Bristol,  M.  P.,  To- 
rfand  Dr.  Alfred  Thompson,  M.  P.  for 
Vkon,  has  asked  the  Canadian  Govern- 
tir  a  subsidy  for  a  line  of  railway  which 
loposed  to  construct  to  the  Yukon.  The 
)«il  is  to  build  a  railway  from  Haines 
sji  to  Fairbanks,  Alaska,  skirting  the 
;|or  forty  miles  to  the  Canadian  boun- 


dary, .vitii  ;i  branch  line  to  Dawson.  The 
necessity  for  a  railway  in  the  territory  it  was 
proposed  to  serve  was  emphasized  and  a  lib- 
eral subsidy  for  the  portion  of  the  line  which 
would  be  in  Canadian  territory  asked  for. 

Mexico. 

The  DepartMiciit  of  Communications  for 
the  Mexican  Government  and  Henry  Weis. 
representative  oi  the  Mexican  Pacific  Ry.  Co., 
have  5i,gned  the  concession  for  a  railroad  from 
Balsas  to  Ziluialanejo.  .\  government  sub- 
vention of  $12.UiXi  per  kilometer  is  granted, 
due  to  the  importance  of  the  line.  The  new 
line  will  start  from  Balsas  and  will  follow 
the  left  liank  of  the  river  tn  Zihuatanejo. 
on  the  Pacific  coast.  The  construction  of  a 
branch  line  also  is  under  consideration  to  start 
at  a  point  called  Las  Palomas.  in  the  state 
of  Guerrero,  and  connecting  with  the  hacienda 


Las  Balsas  at  a  point  called  El  Organal.  The 
work  of  locating  the  line  must  begin  within 
30  days  under  the  terms  of  the  concession, 
the  railway  company  being  obligated  to  notify 
the  department  of  communications  15  days  in 
advance  of  commencing  work.  During  the 
first  year  counting  from  the  date  of  signing 
the  contract,  the  company  must  complete  100 
kilometers  of  track  from  Balsas  and  50  kilo- 
meters from  Zihuatanejo,  the  work  to  begin 
simultaneously  at  the  two  terminal  points.  In 
the  period  of  twenty  months,  50  kilometers 
of  the  road  from  Las  Palomas  to  the  con- 
necting point  must  be  linishcd. 

The  Mexican  Tramways  Co.,  Harro  Harr- 
sen.  General  Manager,  Mexico  City,  has 
awarded  the  contracts  to  local  contractors  for 
the  construction  of  the  17-niile  Toluca  exten- 
sion and  the  11-niile  Puebla  extension.  W.  H. 
Fiske,  Indianilla.  Mex.,  is  Chief  Engineer  of 
the   Tramways   Co. 


RIDGES— STEEL     AND      CONCRETE 


Alabama. 

reported  that  the  otVicials  of  the  S- 

ilway,  Mobile  &  Ohio,  the  Alabama  & 

ii  rn,  the   New   Orleans  &   Northeastern, 

le 'Alabama    &    Vicksburg   have    signi- 

eir  willingness   to   share   a   portion   of 

pense   of   building   a   viaduct   over   the 

1.  at  •22nd  .^ve.,    Birmingham,   Ala.,   pro- 

r,  the  city  furnishes  the  approaches. 

Arkansas. 
He  contract  for  the  construction  of  a 
cte  bridge  at  Little  Rock,  .\rk.,  has 
n  warded  to  Weideman  &  Furr,  Little 
:i  .\rk.  James  Lawson  is  City  Collector. 
,  Colorado. 

■[  Boar<l    of    Suoervisors,    Denver,    Col., 
issed   two   bills    authorizing   the   begin- 
gif   work   on   two    important    public   im- 
iVicnts.     One  of   these  bills  appropriated 
1,01    for    the   payment    of    a    part    of    the 
'    re  in  the   Broadw-ay  extension   con- 
fund.      The    other    bill    appropri- 
.,  ..:..niO  for  the  beginning  of  work  on  the 
liColfa.x  viaduct. 

Delaware, 
yle  Wilmington  Southern  Traction  Co., 
ilington.  Del.,  has  awarded  the  contract 
•  'le  construction  of  a  viaduct  over  the 
;  If  tracks  of  the  Pennsylvania  R.  R.  to 
i  'hoenixville   Iron    Co. 

District  of  Columbia. 

iieen  announced  by  E.   H.   Coapman, 

n,  D.  C,  Vice  President  and  Gen- 

iger   of   the   Southern    Railway   Co., 

,.  . ..  bridges  will  be  constructed  in  Aiken, 

.  *    to   replace   the   old    wooden   structures 

V.  11  use.     The  new  bridges  will  probably 

Idaho. 

T'  City  Council  of  Standpoint,  Idaho,  has 
itl|ized  the  City  Engineer  to  prepare  plans 
id;;timates  of  the  cost  for  the  construction 
new  bridge  on  Bridge  St.  to  replace  the 
d  ructure  which   has  been   condemned. 

'  Illinois. 

■ontract  for  the  construction  of  the 
'\  concrete  Carley  culvert  in  Han- 
nship,  Daviess  County,  111.,  has  been 
to  J.  J.   Leonard   Construction   Co., 

-;  lucr^  la.,  at  $L975.     L.  Ballein.  Hanover. 

l.lis    Town    Clerk.      Bids     were     opened 
■   ■?'. 

s    of    Meredosia,    111.,    have    decided 
...:L)n  the  officials   of  the  Wabash   Rail- 

ajtor  the  construction  of  a  wagon  bridge 

1  :nnection   with    the    new    railroad    bridge 

c  lit  place. 

-Ata  recent  meeting  of  the  LaSalle  County 
f  Supervisors,  Ottawa,  111.,  a  com- 
as appointed  to  look  after  the  coun- 
rcsts   in   the   new    bridge   to   be   built 


ross  the  Vermillion  river.     The  cost  of  the 

ructure  is  estimated  at  $18,000. 

At  a  recent  meeting  of  the  Board  of  La 
Salle  County  Supervisors,  Ottawa,  111.,  five 
petitions  were  tiled  requesting  county  aid  in 
building  bridge  representing  an  expenditure 
of  $23,450,  of  which  the  county  is  asked  to 
pay  one-half.  Otter  Creek  township  desires 
tw'o  bridges,  costing,  respectively,  $2,000  and 
$1,200  each.  La  Salle  township  one  bridge  at 
$18,500,  and  Mission  township  a  bridge  at 
$1,750. 

The  Wabash  Railroad  will  probably  take 
up  the  matter  of  building  a  permanent  bridge 
at  Marley,  III.,  to  replace  the  temporary 
structure   now   in   place. 

The  City  Council  of  East  St.  Louis,  111., 
has  granted  the  .Mton  &  Mississippi  Belt 
Ry.  permission  to  construct  a  viaduct  over 
Cook  and  Mississippi  avenues.  P.  W.  Haber- 
nian  is  attorney  for  the  company.  L.  J. 
Scherer   is   promoter   of   the  project. 

Indiana. 

•J*Bids  will  be  received  until  10  a.  m.,  .A.pril 
1.5,  by  Commis.sioners  of  Madison  county  at 
.\nderson,  Ind..  for  the  construction  of  a  steel 
bridge  over  Pipe  Creek,  concrete  and  steel 
bridge  over  Stony  Creek,  concrete  and  steel 
bridge  over  Ilillgos  and  Clark  Ditch  and  for 
the  "  following  bridge  repairs :  Two  abut- 
ments under  bridge  over  Sugar  Creek,  exten- 
sion of  almtments  and  repairs  to  bridge  over 
ditch  on  Hancock  county  line,  concrete  floor 
and  gas  pipe  railings  over  ditch  on  Hancock 
countv  line,  repair  of  floor  of  bridge  over 
Fall  Creek,  repair  of  floor  of  bridge  over 
Lick   Creek.     Joel    B.   Bcnefiel,   .Auditor. 

©Board  of  Rnsh  County  Commissioners, 
Rushville,  Ind..  has  awarded  the  contracts 
for  the  construction  of  three  bridges  as  fol- 
lows: Brown  bridge  to  B.  R.  Xewhold, 
Melroy,  Ind..  at  $472:  Gliddon  Bridge  to 
Thomas  H.  Gibbons,  College  Corner.  O..  at 
$1  080 ;  Maple  Bridge  to  the  Burk  Construc- 
tion Co.,  Newcastle,  Ind.,  at  $1,190.  J.  M. 
Stone  is  County  .Auditor.  Bids  for  the  work 
were  opened   March  20. 

®Thc  Board  of  County  Commissioners. 
South  Bend,  Ind.,  has  awarded  the  contracts 
for  the  construction  of  three  bridges  to  Van 
Shyhawk  &  Kitch  Construction  Co.,  Bremen, 
Ind.,  as  follows;  Kern  bridge.  Union  town- 
ship, $1,223;  Storer  bridge,  Center  towjiship, 
$619'-    Stuckv  bridge',   Clay  township,  $737.50. 

®j'anies  \V.  Kinser,  1312  Second  .A.ve.,  Terrc 
Haute  Ind  has  been  awarded  the  contract 
bv  the  Board  of  Vigo  County  Commissioners, 
Terre  Haute,  Ind..  for  the  construction  of_a 
bridge  in  Lost  Creek  township  for  $2,4.0. 
Rids  were  opened  Mnrch  V*  by  Nathan  G. 
Wallace,  County  Auditor. 
Iowa. 
4.Bids  will  be  received  by  the  Board  of 
Supervisors    of    Cerro    Gordo    Countv.    Iowa, 


at  the  office  of  the  County  .Vuditor  at  Mason 
City,  Iowa,  until  2  o.  m.  .Voril  8.  for  the 
furnishing  of  materials  and  labor  for  the  fol- 
lowing items:  Item  1.— One  23-ft.  reinforced 
concrete  arch  bridge  complete.  Item  2. — One 
23-ft.  reinforced  concrete  skew  slab  bridge 
complete.  Item  3.— One  32-ft.  reinforced 
concrete  through  girder  bridge  complete. 
Item  4.— One  40-ft.  riveted  steel  truss  bridge 
with  concrete  floor  and  abutments.  Item  5. — 
One  40-ft.  riveted  steel  truss  bridge  with  con- 
crete floor  and  abutments.  .Alternate  Item  1. 
—One  30- ft.  riveted  steel  truss  bridge  with 
concrete  floor  and  abutments.  Plans  will  be 
furnished  upon  request  by  the  Iowa  Highway 
Commission,  Iowa  State  College.  .-Kmos, 
Iowa,  or  upon  application  to  Geo.  E.  Frost, 
County  Auditor,   Mason  City,  Iowa. 

The  following  bids  have  been  received  by 
the  Citv  Council  of  Sioux  City,  la.,  for  the 
construction  of  a  steel  or  concrete  bridge 
over  the  Floyd  river  at  11th  St.;  Elkhart 
Bridge  &  Iron  company,  Elkhar  Ind.,  steel 
bridge,  pin  connected,  $5,500,  $5,600  and  $4,- 
950,  and  riveted  bridge,  $5,400  and  $5,915. 
Capital  City  Construction  company,  Des 
Moines,  la.,  steel,  $6,700  and  concrete,  four 
40-foot  spans,  $5,300;  concrete,  four  45-foot 
spans,  $6,000  and  concrete  four  50-foot  spans, 
$(»,950.  Marsh  Engineering  company,  Des 
Moines,  steel  $6,874,  arid  concrete  $9,200. 
Monarch  Engineering  company.  Falls  City, 
Mich.,  steel,  $4,480.  Omaha  Structural  Steel 
Works,  Omaha,  Neb.,  steel,  $4,960.  Lewis  & 
Leeder,  Sioux  City,  reinforced  concrete, 
$4,690,  50-foot  spans,  riveted  pony  truss, 
$6,.570  and  steel,  $8,'H0.  Haakinson  &  Beatty, 
Sioux  Citv,  steel,  $6,572  and  130-foot,  steel, 
$.5,995.  Beach  Manufacturing  company, 
Charlotte,  Mich.,  two-span  stec'  $5,900;  spe- 
cial specifications,  steel  "^5,000,  steel,  $-1,250. 
The  bids  were  referred  to  the  department  of 
streets    and    public    improvements. 

The  City  Budget  of  Sioux  Citv,  la.  in- 
cludes an  appropriation  of  $19,000  for  the 
construction   of   bridges. 

M.  Tschirgi  &  Sons  and  City  Engineer 
Charles  Baumgartner,  Dubuque,  la.,  in  their 
report  to  the  Committee  appointed  to  take 
chart»e  of  preliminary  work  on  the  Grand- 
view  Ave.  cut,  have  advised  not  to  make  the 
cut  but  to  change  the  route  and  construct  a 
500-ft.  viaduct  over  Catfish  Creek  and  the 
Illinois  Central  tracks  at  Rockdale. 
Kansas. 
•i«Bids  will  be  received  until  April  22,  by 
Board  of  Wyandotte  County  Commissioners, 
Kansas  City,  Kan.,  for  the  reconstruction  of 
the  West  Kansas  .\ve.  bridge.  All  bids  re- 
ceived March  23  were  rejected. 

®Thc .  County  Commissioners.  Wichita 
Kan.,  opened  bids  March  18,  and  awarded 
the  contracts  for  the  construction  of  bridccs 
and  small  culverts  as  follows :  54-f t.  and  60- 
ft.  standard  pile  bridges  in  Waco  and  Payne 


4-  indicates  w,ork  now  open  for  bids.     ®  indicates  a  contract  let   recently 
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towiishios  respectively  to  Charles  E.  Carr, 
Oakville,  Kan.,  at  $630;  one  nile  bridge  ni 
Lincoln  township  to  the  Wichita  (.construction 
CO..  \\'ichita,  Kan.,  at  $825;  two  steel  bridt^es 
with  concrete  floors  to  the  Missouri  Bridge  & 
Iron  Works,  St.  Louis,  Mo.,  at  $1,1GL>;  one 
steel  bridge  with  concrete  floor  to  the  Mas- 
sillon  Bridge  Co.,  Massillon,  O.,  at  $7:.)1 ; 
two  bridges  and  culverts  to  W.  M.  Blake  & 
Sons,   Wichita,  Kan.,   at  $3,(>50. 

®The  Board  of  County  Commissioners, 
Topeka,  Kan.,  has  awarded  the  contract  for 
the  construction  of  a  40-ft.  abutment  for  the 
\^assar    Creek   bridge    to    the    Topeka    Bridge 


Co.,  at  $800. 


Kentucky. 


Citv  Council  of  Pineville,  Ky.,  has  passed 
a  resolution  agreeing  to  pay  one-half  the  cost 
of  repairing  the  West  Pineville  bridge  provid- 
ing the  comity  will  pay  the  other  half  of  the 
expense. 

Maryland. 

•J«Bids  will  be  received  until  1  ::!0  p.  m.. 
April  8,  bv  Garrett  County  Commissioners, 
Oakland.  Md.,  for  the  construction  of  a  3- 
span  low  truss  iron  bridge  over  Youghiogheny 
River  at  Geis.  Md.  The  structure  will  con- 
sist of  one  OtiVs-ft.  and  two  08- ft  spans  TJ 
ft.   wide. 

.•\dvices  from  ."Xnnapolis.  Md.,  state  that  a 
bill  has  been  introduced  by  Senator  Sproes- 
ser  for  State  aid  in  building  a  new  bridge 
over  Spring  Gardens  from  Baltimore  to 
Brooklvn.  the  bill,  it  is  said,  provides  for  an 
appropriation  of  $250,000,  one-fourth  of  the 
cost   of   the   structure. 

Massachusetts. 

^•Bids  will  be  received  until  noon,  .^pril  13. 
by  Joseph  L.  Fowler.  Superintendent  of 
streets,  Northampton.  Mass.,  for  removing 
present  concrete  arches  and  asphalt  wearing 
surfaces  on  South  St.  bridge  over  N.  Y.,  N. 
H.  &  H.  R.  R.  tracks  and  Mill  River,  and 
replacing  same,  and  repairing  steel  work  in 
accordance  with  specifications  and  contract  on 
file  at  the  office  of  the  Superintendent  of 
Streets. 

4*Bids  will  be  received  until  noon,  April 
8,  by  John  F.  Merrill,  Chairman,  Weymouth 
Back  River  Bridge  Commission,  at  the  office 
of  Harbor  and  Land  Commissioners,  131 
State  House,  Boston,  Mass.,  for  the  construc- 
tion of  the  substructure,  guard  piers,  fenders 
and  approaches  for  a  highway  bridge  across 
Weymouth  Back  River  in  the  towns  of  W^ey- 
mouth   and    Hingham. 

•J«Bids  will  be  received  until  noon,  April  13, 
by  J.  L.  Fowler.  Supt.  of  Streets,  North- 
ampton, Mass.,  for  removing  present  con- 
crete arches  and  asphalt  wearing  surfaces  on 
South  St.  bridge  over  the  N.  Y..  N.  H.  &  H. 
R.  R.  tracks  and  Mill  River  and  replacing 
same  and   repairing  steel   work. 

Missouri. 

®The  Board  of  County  Commissioners,  In- 
dependence, Mo.,  has  awarded  the  contract 
for  the  construction  of  a  reinforced  concrete 
bridge  over  Rock  Creek,  north  of  Mount 
Washington,  to  the  Canton  Bridge  Co.,  Can- 
ton, O.,  at  $8,140.  The  structure  will  be  83  ft. 
long  with  35   ft.   driveway. 

®The  Board  of  Jasper  County  Commis- 
sioners, Carthage,  Mo.,  has  awarded  the  con- 
tract for  the  construction  of  bridges  as  fol- 
lows :  Purcell  bridge,  superstructure  to  the 
A.  M.  Blodgett  Construction  Co.,  for  $(.),OiU  ; 
substructure  to  W.  W.  Williams,  of  Joplin, 
for  $2,506.  Bridge  over  Jenkins  creek,  su- 
perstructure to  the  A.  M.  Blodgett  Construc- 
tion Co.  for  $1,745;  substructure  to  the 
Missouri  Valley  Bridge  Co.  for  $2,544.  The 
concrete  arch  over  Turkey  creek  to  the  Mis- 
souri Valley  Bridge  Co.,  for  $0,300.  The 
total  of  all  these  contracts  is  $19,270.  The 
bridges  to  be  erected  arc  as  follows :  A  re- 
inforced concrete  arch  of  80-ft.  span,  lo- 
cated northwest  of  Joplin,  across  Turkey 
creek.  A  steel  bridge  with  concrete  floor,  of 
140  ft.  span,  across  the  North  Fork  of 
Spring  River  a  mile  north  of  Purcell.  There 
is    also    an    iron    trestle    105    feet    long   ;it    one 


end  of  this  bridge,  and  the  building  of  this 
will  be  included  in  the  contract  for  the  erec- 
tion of  the  bridge.  A  steel  bridge  with  con- 
crete floor,  of  80-ft.  span  across  Jenkins 
creek,  at  the  west  edge  of  Union  township, 
seven  miles  southwest  of  the  courthouse. 

The  old  bridge  over  the  Salt  Fork,  one-half 
mile  west  of  Napton,  Mo.,  has  been  con- 
demned by  Highway  Engineer  Latimer  and 
steps  will  probably  be  taken  toward  the  con- 
struction of  a  new  bridge  to  replace  it. 
Nebraska. 

®The  contract  for  furnishing  all  material 
and  labor  necessary  for  the  construction  of 
the  concrete  bridges  required  in  Lancaster 
County,  Neb.,  during  1912  has  been  awarded 
to  the  Lincoln  Construction  Co.,  Lincoln,  Neb. 
H.  E.  Wells,  Lincoln,  Neb.,  is  County  Clerk. 
Bids   were   opened   March    12. 

New  Hampshire. 

®The  contract  for  the  construction  of  two 
110-ft.  single  span  highway  bridges  over  the 
Androscoggin  River  at  Mason  St.,  Berlin,  N^ 
H..  to  the  United  Construction  Co. ,  407 
Broadway,  Albany,  N.  Y.,  at  $14,775.  The 
work  will  include  taking  down  two  old  iron 
spans  and  furnishing  and  erecting  tlie  new 
structures,  which  will  have  arched  concrete 
floor,  concrete  roadway  and  concrete  slab 
sidewalks.  L.  T.  Wertheim  is  City  Engineer. 
Bids   were   opened   March  21. 

New  York. 

®The  contract  for  the  construction  of  the 
foundation  and  niasonry  for  the  Bronx  via- 
duct for  the  New  York  Connecting  Railroad 
has  been  awarded  to  Arthur  McMuUen,  13-21 
Park  Row,  New  York  City.  Bids  for  the 
work   were  opened   March  23. 

®The  contract  for  the  construction  of  a 
new  bridge  over  Cuyahoga  Creek  at  Aurora 
St.,  Lancaster,  N.  Y.,  has  been  awarded  to 
Corry  Bridge  Co.,  Corry,  Pa.,  at  $11,495.  The 
structure  will  be  of  steel  girder  type.  George 
C.   Diehl  is   County   Engineer. 

C.  H.  Snyder,  City  Engineer,  Oswego,  N. 
Y.,  is  preparing  plans  for  the  construction 
of  a  new  bridge  over  the  Oswego  Canal  at 
the  foot  of  East  Mohawk  St.  to  replace  the 
structure  which  recently  collapsed.  The  cost 
of  the  new  bridge  is  estimated  at  $2,000. 

It  has  been  announced  by  D.  W.  Peck, 
.State  Superintendent  of  Pitblic  Works,  Al- 
bany, N.  Y..  that  plans  are  being  completed 
for  the  construction  of  the  proposed  new 
bridge  over  the  Oswego  river  and  barge  canal 
at  Phoenix.  The  bridge  will  be  one  of  the 
largest  in  that  part  of  the  state  and  will  cost 
about  $145,000,  according  to  present  estimates. 
Over  all  the  bridge  will  be  about  7.50  feet 
in  length.  It  will  have  a  24-ft.  roadway, 
with  sidewalk  6  feet  wide  on  each  side  of  the 
highway.  The  removable  spans  of  the  struc- 
ture over  the  river  and  the  barge  canal  will 
be  double  bascule,  opening  in  the  center  and 
operated  from  each  side  of  the  span.  The 
state,  the  counties  of  Onondaga  and  Oswego 
and  the  towns  of  Lysander  and  Schroeppel 
join  in  the  cost.  The  cost  met  by  the  state 
will   be   about  half   the   total. 

A  hearing  was  held  March  25  at  the  of- 
fice of  the  Public  Service  Commission,  Al- 
bany, N.  Y.,  on  the  matter  of  constructing  a 
viaduct  over  the  railroad  tracks  at  Pleasant 
St.,   Utica,   N.   Y. 

North  CaroHna. 

Commissioners  of  Guilford  County,  Greens- 
boro, N.  C,  have  decided  to  replace  all 
wooden  bridges  recently  wrecked  by  floods 
with  substantial  steel  structures. 

Ohio. 

•|«Bids  will  be  received  until  11  a.  m.,  April 
15,  by  County  Commissioners,  Mount  Gileail, 
O.,  for  the  construction  of  a  reinforced  con- 
crete bridge  over  Whetstone  Creek,  near  Mt. 
Gilead.  The  structure  as  planned  will  have 
two  50-ft.  spans  with  an  18-ft  roadway. 
Clifton    Spies   is   County   Auditor. 

^Bids  will  be  received  until  1  p.  m.,  .-\pril 
15,  by  Board  of  Tuscarawas  County  Commis- 
sioners, New  Philadelphia,  O.,  for  steel  super- 


structure to  be  placed  on  old  substri)[]r{  rf 
Zoar  Station  bridge,  Fairfield  tLshjl 
according  to  plans  and  estimates  In  £ 
in  the  County  Auditor's  office.  Eji,  y 
must  be  accompanied  by  a  cash  delsit  o- 
$300,  or  certified  check  payable  toW  r 
.Shott,  Auditor  of  said   County.  [  ' 

^Bids  will  be  received  until  1  p.  i  ^.  ■, 
9,  by  Board  of  Wood  County  Comm|ioners 
at  the  office  of  C.  E.  Stinehaugh,  ;;oi,|,(,, 
.•\uditor,  Bowling  Green,  O.,  for  thincces. 
sary  labor  and  material  for  the  con'uction 
of  reinforced  concrete  arch  bridg]  over 
Grassy  Creek  at  the  following  lations- 
First — About  210  feet  south  of  the  sithea'sj 
corner  of  River  Tract  81,  in  Pej^sbum 
township.  Wood  County,  O.  SecondAboui 
2,4,30  feet  north  of  the  southeast  ciier  of 
River  Tract  81,  in  Ross  townshipiWQoj 
County,  O.,  in  accordance  with  pis  and 
specifications  now  on  file  in  the  officDf  tht  ' 
County  Auditor. 

^Bids    will     be     received     until    la.  r,. 
April  24,  by  Board  of  Cuyahoga  Coun  C 
missioners,    Cleveland,    O.,    for    the  cistr 
tion  of  a  concrete  arch  bridge  at  LalSl 
Blvd.      Plans    and    specifications    are  n 
at  the   offices   of   F.   R.   Lander,  Com,  S 
veyor.     J.    F.    Goldenbogen    is    Qerklf 
Board. 

•{•Bids  will  be  received  until  11  a.  i 
24,   by   Board   of    Cuyahoga   County  (nii 
sioners,    Cleveland,    O.,    for    the    consuc 
of  bridgework  per  Report  No.  2920,  ncry-; 
arch.   Lake   Shore   Boulevard,   East  C/elaml 
township.     J.    F.    Goldenbogen   is   Cl<. 
•{•Bids  will   be   received   until  Apriii 
Board    of    Ross    County    Commissions 
the   repair  of   the   river  bridge  at  Brie 
Chillicothe,    O.      The    work    will    iiicU 
pairing   abutment,    repairing  3   spans     steel 
and   flooring  with   creosoted   wood  bli;.    R. 
D.     .\Iexander,     Chillicothe,     O.,    is  :oumy 
Auditor. 

Commissioners  of  Cuyahoga  Countyn 
land,    O.,   have   formally   approved  pb 
specifications     for     the     construction    ' 
$300,000    piers    for    the    Superior    Av\  '• 
level  bridge.     J.   L.   Harrington,  Kans  i 
is  chief  consulting  engineer  of  the  bo:l. 
settlement   has   yet   been   made  with  t   : 
railroad,  on  whose  property  the  west  e: 
the    bridge    is   to    be    sunk.     The    lai 
transferred  to  the  railroad  by  the  Er  L 
&   Improvement   Co.     A   long  struggks 
ticipated  before  the  county  secures  po.'-. 
The  Erie  wants  the  span  of  the  bridge  i  . 
ened  at  a  cost  of  more  than  $200,OOC  Im, 
the   commissioners   refused   to  do. 
Oklahoma. 

A    special    election    was    held    at   OHwms 
City,   Okla.,   April  2,  to  vote  on  the  cs' 
of  issuing  $50,000  of  bonds  for  the  c(i: 
tion  of  seven  bridges  and  four  concrete  ■ 
the    arches    being    held    necessary   for  r 
outlets    for    storm    sewers,    and    the    i' 
across  the  Canadian  and  Lightning  ere 
essary   for   adequate   fire  protection,  ai  • 
venie'nce    of   public   travel   between  Ol<^om; 
City  and  Capitol   Hill  addition.  Bridgtvo.  1 
is  to  be  constructed  across  Canadian  i'-; 
Frisco  and  Byers  avenues,  at  a  cost  of  . 
Bridge     No.     2— Over     Canadian    at 
and  "^Reno   Ave.,  cost  $2,750;    Bridge  : 
Over    Lightning   creek    on    Avenue  "■'' 
$6,000 ;   Bridge    No.   4— Over   Lightnin: 
on  .\venue  "C,"  cost  $12,000;  Bridge 
Over  Lightning  creek,   on   Santa  Fe  S  cut 
$6,000;   Bridge   No.  6— Over   LightninfW 
Avenue    "E,"    cost    $7,000;    Bridge   ^   '' 
Over  Lightning  creek.  Avenue  "G,"  co  ?1". 
000.     Concrete   arches,    Opening  No.  ir 
nam    City    Blvd.    and    37th    St.,    cost 
Opening  No.  9— Putnam  Citv  Blvd.  ai 
St.,    cost    $2,500;    Opening    No.    lO-ViK"' 
Ave.,   south  of  Ash   St.,  $2,500;  Openi  ^'^ 
11— Pennsylvania    Ave.    north    of    Syncr 
St.,   $1,500. 

Pennsylvania. 
•JiBids   will    be   received    until   10:30 
.•\pril   5,   by   City   Controller,    Pittsburg  f' 
for  the  fol'lowing  bridge  repairs:    Aik(3"' 


4"  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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brife  crossing  the  P.  R.  R.,  reconstruct- 

-■•ny   floor   system    and    paving    with 

-^luth   Twelfth  street   bridge   cross- 

\'.  &  C.  R.  R.,  reconstructing  floor 

il  plates  and  brick  paving.     Point 

,  r  the   Monongahcla   river,    renewal 

Mai.  ay  timber  floor  and  repairs  to  sidc- 

<i  (inking. 

,■,  ill  be  received  until  8  p.  m.,  .■\pril 

retarj-.  Monessen,   Pa.,  for  the  nec- 

I, ,     .  r  and  material  for  the  construction 

I  re-forced  concrete  viaduct  for  Reed  Av. 

rril ;   to  the   plans  prepared   by   Chester 

Pittsburgh.  Pa.,  the  structure  will 

iiO   ft.   long,   with    l.")0-ft.    arch    for 

I.  and  32  ft.  wide.     A.  W.  Johns  is 

ngineer. 

,:11  he  received  until  8  p.  m.,  April 

'Ugh   Council,   Monessen,    Pa.,    for 

-    a    reinforced    concrete    viaduct, 

ily  500   ft.   long  and   32    ft.   wide, 

id  across  a  ravine  which  separates 

s  of  the  borough.     The  main  span 

'   ft.   parabolic   arch   with   appro.xi- 

ft.  from  base  of  ravine  to  floor  of 

,e  arch.     Plans  can  be  obtained  at 

•  I    Chester    &    Fleming,    Cosulting 

Pittsburgh,    Pa. 

mown  &  South  AUentown  Bridge 

nvn.    Pa.,    W.    W.    Wysor,    Chief 

ills  retained   B.    H.   Davis,   Metro- 

u.   New   York  City,  designing  en- 

repare   plans   £or  the  construction 

reed   concrete   bridge   about    1,940 

,th    with    a    maximum    height    of 

L-et.     It  is  hoped  to  have  the  plans 

'Ome  time  during   May. 

:    Trade    of    Nanticoke.    Pa.,    will 

erence  with  the  Commissioners  of 

unty  at  Wilkesbarre,   Pa.,  to  take 

uer  of  building  a  bridge  connect- 

ke  and   West   Nanticoke. 

Tennessee. 

;nmissi.iners   of   Wood   and   Lucas 

;  a  recent  meeting  at  Toledo,  O., 

c   contract    for    the    reflooring   of 

:dge  between  Maumee  and  Perrys- 

W.   Johnson,    Tontogany,    O.,   at 

:   new   flooring   will    be    of    creo- 

•   block. 

..  .    J.    Watson,    Citizens'    BIdg.    Cleve- 

,  I.,    Designing    Engineer    for    the    Mc- 


Calhe  Ave.  viaduct  at  Chattanooga,  Tenn ,  is 
now  completing  working  plans  for  the  struc- 
ture. Bids  lor  the  work  will  be  advertised 
shortly.  Ihe  viaduct  as  planned  will  be  of 
reinforced  concrete  and  i.s  estimated  to  cost 
about  $12t).i,i00. 

The  We.st  Cincinnati,  O.,  Business  Men's 
.Association  has  passed  resolutions  for  the 
construction  of  a  viaduct  over  the  Queen 
City  Ave.  near  Bogen  St..  to  Bcekman  St., 
l<airmoiiiu.  This  plan  would  eliminate  the 
yueen  City  cro.ssing  of  the  B.  &  O.  and  C. 
H.  &  D.  railroads  and  enable  the  passage  of 
cars  going  through  Lick  run  and  Ouecn  Citv 
avenue  directly  into  the  canal  bouTevard  anil 
thence  into  the  center  of  the  citv,  making  the 
passage  time  from  points  in  the  northwestern 
part  of  the  city  to  the  center  of  the  city  less 
than  one-third  of  the  time  now  required.  A 
committee  was  appointed  to  take  up  the  mat- 
ter with  council. 

Commissioners  of  Wood  countv,  Bowling 
Green,  O..  have  passed  a  resolution  to  adver- 
tise for  bids  in  July  for  the  enlarging  of  a 
culvert  over  the  Shoup  ditch. 

Texas. 

®The  Wilson  County  Court.  Florcsvillc, 
Texas,  has  awarded  the  contract  for  the  erec- 
tion of  four  iron  bridges  in  various  parts  of 
the  county  to  the  Missouri  \'allcy  Iron  & 
Bridge   Co.,   Leavenworth,   Kan.,  at  $1T,14-1. 

An  election  was  held  in  Bee  Countv.  Texas, 
to  vote  on  the  question  of  issuing  Si.j.OOO  of 
bonds    for    the    construction    of    live    bridges. 
Dan  Troy  is  County  Clerk.  Beeville,  Texas. 
Utah. 

®It  is  reported  that  the  U.  S.  Reclamation 
Service  has  awarded  the  contract  to  J.  Burke 
&  Co.,  Salt  Lake  City,  Utah,  for  the  erection 
of  a  100-ft.  single  span  steel  bridge  over  the 
south  fork  of  the  Shoshone  River,  12  miles 
above  Cody,  on  the  Shoshone  project  in 
^^'yoming. 

Virginia. 
4*Bids  will  be  received  until  noon,  .April  12, 
by  County  Court,  Tazewell,  Va.,  for  the  con- 
struction of  a  209-ft.  bridge  with  12-ft.  road- 
way concrete  substructure  over  Clinch  River, 
a  quarter  mile  from  Cedar  Bluff  on  the  N.  & 
W.  Ry.    The  structure,  according  to  plans  on 


file  with  Childrey,  Sunday  Co.,  Richmond. 
Va.,  will  consist  of  two  70  ft.  spans  and  steel 
approach  span.  P.  St.  J.  Wilson  is  State  High- 
way Commissioner,  Richmond.  Va. 

•f*Bids  will  be  received  until  noon,  April  6, 
by  Caroline  County  Clerk,  Bowling  Green, 
\'a.,  for  the  construction  of  a  steel  or  rein- 
forced concrete  bridge  over  Mattaponi  River 
at  Hawes  Lane. 

®.\dvices  from  Petersburg.  Va.,  state  that 
the  contract  for  the  construction  of  the  new 
bridge  over  the  Appomattox  River  has  been 
let  to  the  Harrison   Construction  Co. 

Washington. 

®The  \\'ashington  Engineering  Co.,  Ta- 
coma.  Wash.,  has  been  awarded  the  contract 
for  the  construction  of  an  all-steel  bridge 
over  the   Puyallup   River   at  $9,'_'50. 

West  Virginia. 

The  County  Court,  Wellsburg,  W.  Va.,  re- 
cently held  a  meeting  to  consider  the  ques- 
tion of  building  a  bridge  at  McBrown's  Ford 
and  one  at  Harmon's  Creek,  near  Colliers, 
in  Brooke  county.  It  has  not  been  decided 
whether  the  structures  will  be  of  steel  or 
concrete. 

Wisconsin. 

Plans  have  been  prepared  by  C.  V.  Kerch, 
City  Engineer,  Janesville,  Wis.,  and  ap- 
proved by  the  Common  Council  for  the  con- 
struction of  a  new  reinforced  concrete  bridge 
oyer  Spring  Brook.  The  bridge  will  be  of 
girder  type  and  will  be  supported  on  two 
abutments  and  two  pairs  of  center  piers,  each 
consisting  of  three  concrete  posts.  Each  post 
will  carry  a  pier  girder  for  the  support  of 
the  floor.  The  total  length  will  be  72  feet, 
not  including  the  wing  walls,  and  will  con- 
sist of  three  22-ft  spans.  It  will  be  2G  ft. 
\vitle,  leaving  24  ft.  clear  roadway.  Xo  pro- 
vision has  been  made  for  walks  as  the  traf- 
fic in  that  part  of  the  city  is  very  light  and 
the  bridge  will  be  paved  with  brick  or  mac- 
adam. A  reinforced  concrete  railing  of  sim- 
ple design  will  be  placed  on  either  side  of 
the  roadway. 

Citizens  of  Beloit,  Wis.  are  agitating  a 
movement  toward  the  construction  of  a  new 
bridge  over  the  Rock  River  from  Public  .\ve., 
to  Thompson  Shops. 


lOADS,     STREETS     AND     PAVEMENTS 


Alabama. 

licitizens  of  Greene  County,  Ala.,  on 
111  voted  on  the  proposition  to  issue 
^n  the  sum  of  $120,000  for  construc- 
I  hard  roads.  It  is  reported  the  issue 
e    Eutaw  is  the  county  seat. 

J  California, 

(j.  Fenton  has  been  awarded  the  con- 
■  the  Board  of  Trustees  of  Coronado, 
jr  the  grading  of  Seventh  St..  from  E 
Ive.,  at  $.30  per  cu.  yd.  for  excavating, 
jr  yd  for  embankment  and  $.00%  per 
oior  paving. 

^Board  of  Trustees  of  Coronado,  Cal., 
sed  ordinances  authorizing  the  issuing 
.000  bonds  sanctioned  by  residents  at 
ent  election.  It  is  planned  to  corn- 
work  shortly  on  the  paving  of  Orange 
rem  the  ferrv  to  Coronado  Hotel,  esti- 
:o  cost  $80,000.  The  remaining  $7-5,000 
used  on  the  construction   of  the  sea 

Delaware. 

I'wing  bids  were  received  by  the  Levy 
')f  Newcastle  Countv,  Wilmington,  Del., 
id  work:  Road  from  New  Castle  to 
Corner.  L36  miles,  Junita  Paving  Co., 
:  John  A.  Clark,  $10,890 :  Ambler  Davis 
.'66:  Stewart  &  Donohue.  $12,000:  Hor- 
-ontracting  Co.,  $11,327;  W.  C.  Evans. 
;  Talley  &  Crumlish.  $13,394.  West 
r  road,  extending   from   Adams'   Cross 


Roads,  1.G3  miles  :  Patrick  J.  Mundv,  $1(5.000 ; 
Junita  Paving  Co.,  $17,472;  John  A.  Clark, 
$19,.550;  D.  E.  O'Connell  &  Sons,  $17,925; 
John  F.  O'Neil.  $lt),132 ;  Corcoran  Construc- 
tion Co.,  $19,235;  Ambler  Davis  Co.,  $17,429; 
William  C.  Evans.  $21,000.  Road  from  Mar- 
shalltown  to  Stanton,  .84  of  a  mile:  Patrick 
J.  Mundy,  $7,429;  .'\mbler  Davis  Co.,  $8,G90 ; 
Schunemunk  Construction  Co.,  $12,603:  Junita 
Paving  Co.,  $9,101;  William  D.  Davis.  $7,806 ; 
Stewart  &  Donohue,  $10,193;  William  C. 
Evans,  $9,8G1 ;  John  A.  Clark,  $8,400.  Road 
from  Stanton  to  the  Oak  Tree,  .6  of  a  mile : 
.■\mbler  Davis  Co.,  $.5,704;  Patrick  J.  Mundy, 
$5,600  ;  Schunemunk  Construction  Co..  $8,253  ; 
Junita  Paving  Co.,  $5,674;  Stewart  &  Dono- 
hue, $5,294;  William  D.  Davis,  $5,128;  Wil- 
liam C.  Evans,  $G,-5o5.  Pike's  Creek  Road, 
running  toward  Union  for  a  distance  of  3 
miles:  William  C.  Evans,  $26,978;  Stewart  & 
Donahue,  $38,500;  Patrick  J.  Mundy,  $27,000: 
Ambler  Davis  Co.,  $34,872.  Wilmington  and 
New  Castle  Road,  extending  from  northerly 
boundary  of  New  Castle  tow^ards  Wilmington, 
.71  of  a  mile :  Talley  &  Crumlish,  $7,796 ; 
Ambler  Davis  Co.,  $6,780;  Junita  Paving  Co., 
$7,032 :  Schunemunk  Construction  Co.,  $10,- 
620;  Horrigan  Contracting  Co.,  $7,-575;  John 
A.  Clark,  $7,900:  William  C.  Davis,  $6,989; 
Stewart  &  Donohue,  $8,131. 

Florida. 

•{•Bids  will  be  received  until  il  a.  m..  April 
9,    by    Commissioners    of    St.    Lucie    County, 


Fort  Pierce,  Fla.,  for  the  construction  of 
hard-surface  roads,  bridges  and  docks.  The 
work  comprises  approximately  100,000  cu. 
yds.  for  excavation  and  embankment,  90,000 
cu.  yds.  of  hard-surface  material.  WO  lin.  ft. 
of  trestle  bridges,  two  docks,  also  7.5,000  cu. 
yds.  embankment.  Plans,  profiles  and  speci- 
fications may  be  seen  at  the  oflice  of  engi- 
neers, D.  D.  and  C.  M.  Rogers,  Fort  Pierce, 
Fla. 

®The  Duval  County  Board  of  Commission- 
ers, C.  W.  Ellis,  Chairman,  Jacksonville,  Fla., 
has  awarded  the  contract  for  the  clearing  and 
grading  of  Lake  Shore  Blvd..  through  Lake 
Side  Park,  to  Sam  Spencer  at  $.35  per  acre  for 
clearing  and  $.18  per  cu.  yd.  for  grading.  Gail 
L.  Barnard  is  County  Engineer. 

The  Duval  County  Board  of  Commissioners, 
C.  W.  Ellis,  Chairman,  Jacksonville,  Fla.,  re- 
jected all  bids  received  March  29  for  the 
clearing  and  grading  of  the  river  road  from 
the  city  limits  of  South  Jacksonville  to  the 
Style  Road.  Gail  L.  Barnard  is  County  Engi- 
neer. 

Georgia. 

The  city  of  Buford.  Ga.,  will  let  contracts  in 
from  CO  to  90  days  for  the  laying  of  one  mile 
of  pavement,  estimated  to  cost  $10,000.  The 
kind  of  pavement,  foundation,  etc.,  has  not 
been  decided  upon. 

Idaho. 

The  City  Council  of  Pocatello,  Ida.,  has 
ordered  the  paving  of  25  blocks  of  streets  in 


•{•  i  idicates  work  now  oper  for  bids.    ®  indicates  a  contract  let  recently. 
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the   business   district    this     vear.    as   follows:  North  Sts. :  North  Main  St. — Capital  City  Con- 

Thirteen  blocks  on  Center  St..  from  the  hos-  struction   Co.,    Springfield,   111.,  $30,301 :    S.   S. 

pital  to  9th  Ave.,  and  12  blocks  on  Main  St.,  Saxton  Co.,  Frankfort,  Ind.,  $28,344;  Murray 

from   Halliday   St.  to   Sublette.     Bids  will  be  Construction    Co.     Knoxville,    Tenn.,    $27,097 

invited  on  bitulithic  concrete  asphalt  and  mac-  (on  Trinidad  asphalt)  ;   Murray   Construction 

adam.     J.  M.  Bristline  is  Mayor.  Co.,  $27,097   (on  Bermudas  asphalt)  :   Murray 

Tllinnic  Construction    Co..   $25,655    (on    California   as- 

luinoib.  pl^^jj^  .  ^   p   streicher,  Memphis,  Tenn.,  $24,- 

i-Bids  will  be  reccn  cd  until   1   p.  m.,  April  4§g      vVest  North  St.— Capital  City  Construc- 

G.  by  Board  of  Local   Improvements,  Bement,  tion  Co.,  $7,378 ;  S.  S.  Saxton,  $7,059 ;  Murrav 

111.,  for  grading,  paving  and  curbing  Rodman  Construction   Co.,  $0,764    (Trinidad)  :   Murrav 

St.    at   an    estimated    cost    of   $19,899.      W.    T.  Construction  Co.,  $6,764  (Bermudas)  :  Murray 

Day  IS  President  of  the  Board.  Construction   Co.,  $6,403    (California)  ;   H.   P. 

•{•Bids    will   be   received   until   April    13,   by  Streicher,  $6,004. 

Board    of    Local    Improvements,    Moline,    111.,  The  Board  of  Local  Improvements  of  East 

for  the  construction  of  9,401  sq.  yds.  of  brick  St.   Louis,   111.,  has  adopted   plans  and  specifi- 

pavement  and  6,011    lin.   ft.  of  concrete  curb;  cations     for     the     improvement     of     Missouri 

20,223  sq.  yds.  of  asphalt  pavement  and  15,827  Ave.   from  21st  to  35th   Sts.,  by  paving  with 

lin.   ft.  of  combined  curb  and  gutter,  accord-  brick    and    sewering.      City    Engineer    E.     F. 

ing  to   plans   on   file   with  Lyle   Payton,   City  Harper  has  estimated  the  cost  at  $103,189. 

Engineer.     The  work  will  be  done  on  the  fol-  The    City     Council     of    Belleville,     111.,    has 

lowing     streets :       Brick     on     the     following  passed    ordinances    providing    for    the    paving 

streets :     On  55th   St.    from  Railroad  Ave.  to  of   four  streets  at  an   estimated  cost  of  $104, 

Fourth    Ave.,    which    will    make   a   connecting  924.      The    streets    to    be    paved    are    Fourth, 

link    between    East    Moline    and    Moline.      On  Fifth.    Sixth   and    Seventh   Sts.     About  80,000 

Seventh    Ave.,    from    15th    to    17th    Sts.      On  sq.  yds.  of  paving  will  be  laid. 

Eighth  Ave.,  from  15th  to  17th  Sts.     On  15%  The   city   of    Champaign,    111.,    contemplates 

St.  from  8th  to  10th  Ave.     The  streets  to  be  laying  brick  pavement  on  Neil  St., ,  from  Hill 

paved    with    asphalt    are    the    following:      On  St.   to   the    Big   Four   tracks.   Fifth    St..    from 

12th    St.    from    17th    to    19th    .\ve.      On    14th  the    north    limits    to    the    south    limits,    East 

Ave.   from  9th   to   15th   St.     On   Eleventh   St.  LTniversity  Ave.,  from   Market  St..  to  Wright 

from    12th   to    16th    Ave.     On    11%    St.    from  St.,    and    Prospect    Ave.,     from    Washington, 

14th  to   16th  Ave.     On  14th  St.  from   14th  to  one-half    of    a    mile    north.      The    work    will 

16th  Ave,     On   14th  Ave.    from   16th   to   ISVs  cost  approximately  $183,000. 

.•\ve.     On   18%   St.   from   12th  to   14th  Ave.  The  I5oard  of  Local  Improvements  of  Rock 

^Bids    will   be    received    by   the    Board    of  Island,    111.,   has   passed   a    resolution    for    the 

Local  Improvements.  Chicago.  111..  E.  J.  Glack-  paving  of  20th  St..  from  First  to  Fourth  Ave., 

in.  Secretarv,  until  11  a.  m.,  April  10,  for  fur-  with  creosoted  wood  block,  and   from  Fourth 

nishing  materials,  labor,  etc.,  necessary  to  con-  Ave.,    south    to    Seventh    with    brick.      H.    M. 

struct   pavements     in     the     following   streets:  Schnver    is    Mayor.      L.    D.    Jeffries    is    City 

Ave.  N,  3.910  lin.  ft.  sandstone  curb,  8,480  sq.  Engineer. 

yds.  granite  top  macadam ;  Catalpa  Ave.,  1,900  The  Board  of  Local  Improvements  of 
lin.  ft.  (5  in.  x  30  in.)  sandstone  curbing,  3,280  Rockford,  111.,  has  passed  a  resolution  for 
sq.  yds.  asphaltic  macadam ;  Central  St.,  6,230  the  paving  of  Harlem  Ave.,  from  the  water- 
lin.  ft.  concrete  curb  and  gutter,  9,790  sq.  yds.  ing-tank  to  .\uburn  St..  and  two  blocks  on 
asphalt ;  Cortez  St.,  1,465  lin.  ft.  concrete  curb  North  Main  St.,  south  of  the  tank.  The  dis- 
and  gutter,  2.075  sq.  yds.  asphalt ;  Emerald  tance  includes  about  a  mile  and  a  quarter  and 
.Ave.,  1,240  lin.  ft.  concrete  curb  and  gutter.  the  cost  will  be  $71,047.  April  1  was  set  as 
1,820  sq.  yds.  asphalt;  Forrestville  Ave.,  870  the  date  for  final  hearing.  The  estimates  of 
lin.  ft.  gravel  concrete  curb  and  gutter,  350  City  Engineer  Edmund  Main  is  apportioned 
lin.  ft.  gravel  concrete  gutter,  1,850  sq.  yds.  as  follows:  7,570  cu.  yds.  of  excavation  at 
asphalt ;  41st  St..  675  lin.  ft.  sandstone  curbing,  40  cts.  per  vard,  $3,028 ;  27,125  vds.  brick 
1,560  sq.  yds.  No.  2  granite  block;  56th  St..  pavement  at  $1.90  per  sq.  yd.  $51,672;  9,294 
1.262  lin.  ft.  concrete  curb  and  gutter,  2,550  sq.  Hn.  ft.  cement  curb  at  22  cts  per  ft..  $2,324; 
yds.  creosoted  wood  blocks ;  (jreen  St..  1,250  12,450  lin.  ft.  cement  curb  and  gutter  at  50 
iin.  ft.  concrete  curb  and  gutter,  1,960  sq.  yds.  cts  per  ft.,  $6,225;  50  crossing  heads  at  $6, 
asphalt;  Homer  St.,  .3,570  lin.  ft.  concrete  curb  $300;  storm  water  sewer,  $5,000;  court  costs, 
and  gutter,  5,430  sq.  yds.  asphalt ;  Huron  St..  engine,  advertisement,  inspection,  etc.,  $2,500. 
2,465  lin.  ft.  concrete  curb  and  gutter.  .3.690  sq.  The  Citv  Council  of  Shelbyville.  111.,  has 
yds.  asphalt;  Lake  St.,  La  Salle  St.,  710  lin.  ft.  definitelv  decided  to  make  improvements 
concrete  curb  and  gutter,  1,230  sq.  yds.  asphalt;  which  will  cost  near  $60,000.  The  pavement 
Lawrence  Ave.,  9,750  Im.  ft.  sandstone  curb-  to  be  laid  will  be  similar  to  that  on  Main  St. 
ing  (o  in.  X  30  in.),  14,990  sq.  yds.  creosoted  a  public  hearing  was  held  March  28. 
wood  block;  Leavitt  St..  2.840  lin.  ft.  concrete  a  •  i  i  i-  ui  i  r  ..i  -j 
.-„fK  -,„M  „,,ft.=,  A  Qcn  J  I  1,.  if  J-  Approximatelv  lo  blocks  of  the  residence 
curb  and  gutter,  4,800  sq.  yds.  asphalt'  Madi-  i-  r  tj  "  i  th  -n  u  i  »i.- 
son  Ave.,  4,610  lin  ft.  concrete  curb  and  gut-  ''='"°"  °*  Harvard  III.,  will  be  paved  this 
ter.  6.900  sq.  yds.  creosoted  wood  block-  Mel-  '^'^']"  ^'  f  estimated  cost  of  $39,100  The 
rose  St..  9,900  lin.  ft.  concrete  curb  and  gutter  !-«'.dence  streets  on  which  paving  will  be  pu 
ifi  nnn  ^r,  \.a^  .,,.,,i,.,u  a  nr\n  t  c  ^  "i  include  the  completion  of  East  Brainard 
JOjUUU  sq.  vcls.  asphalt,  4,900  lin.  ft  concrete  ci  ^  •.■  ..  t  u  c-i  ^  at  ,.1,  T^■  ■ 
„,.' I,  .,„,!  „,',»»„_  ^RQfi  A  u  li  inli.  \.  St.,  starting  at  Johnson  St..  to  North  Divis- 
curb  and  gutter.  i.bsO  sq.  vds.  asphalt;  19th  St.,  ■  ^i  r-u  u  c^  .  r-  c  i  1  c  1 
2.300  lin.  ft.  concrete  curb  and  gutter.  3,600  '°";  f^'^/""  '?"  Church  St.  to  Garfield  St.,  and 
sq.  yds.  asphalt;  Peoria  St.,  1,250  lin.  f  con-  ^  '^^'.^  ""'^'^  north  and  south  on  Garfield 
Crete  curb  and  gutter,  1,960  sq.  vds.  asphalt;  TT^^^  ^  T'^  °l  h'''  .^  ''  -5"/f'™^'«  °^ 
Rhodes  Ave..  6,900  lin.  ft.  concrete  curb  and  '^".  '°'«'  ,^°=, '  '"'^'"ding  the  cost  of  labor,  ma- 
gutter.  10,430  sq.  yds.  asphalt;  Sherman  Ave.,  ^"■^'  =>'"',  other  expenses,  has  been  made  and 
1.200  lin.  ft.  concrete  cirb  and  gutter,  1,600  '^  given  herewith^  J.  H.  Vickers,  president, 
-sq.  yds.  asphalt;  St.  Lawrence  Ave..  6,400  lin.  ^°"^    °^^°?!    Improvements; 

asphalt ;  bdd  St.,  3,200  lin.   ft.  sandstone  curb-  crete  foundation,  2  in.  sand  cush- 

ing.  9,.300  sq.  vds.  creosoted  wood  block  •  .35th  '""   a"fl   .loints   between    the   brick 

St     7,030  lin.  ■  ft.   sandstone  curbing,  9,300  sq.  p^tl  t^ V't'b"  plrs^  "^jT^".'.  ™":$27,S0« 

yds.  creosoted  wood  block ;  .3oth  St.,  7.030  hn.  S.OOO  cu.  yds.  of  earth  excavation  at  $0.40 

ft.  sandstone  curbing,  15,590  sq.  yds.  creosoted  P*^''  <="■  v^ 3,200 

wood   block ;   Washington   Ave..   6,000   sq.   yds.  '">  ''"J^-  ,f  iT'in'''ieSt^\'n  T  in^'^o'^f 

creosoted   wood   block;    Ontario   Ave.   system.  gravel,  at  $0.40  per  lin.  ft 200 

8.960  lin.  ft.  concrete  curb  and  gutter,  17  290  sq  »,690  lin.    ft.    concrete   curb   and   gutter   6 

yds.   asphaltic   macadam.  .  The   work   includes  jfan' on''6"in"lT  Jl^vll'lt' $0.fo' pi? 

sewer  construction  and  adjustment,  in  Portland  lin.   ft !......     3.S76 

cement  concrete    foundation   and   sand  cushion  2,700  lin.   ft.   of  10  in.   storm  water  sewer 

when    specified.       Specifications    on    file    with  connection   complete,    at   $0.50   per 

John   B.   Hayes.  Chief   Clerk   Paving  Division.  350  lin.  ft.  ofV  in'.'sewer'pipe! 'iiilJersec-       '  " 

Following  bids  were  received  by  the   Board  *.'""  drains   complete,  at  $0.40  per 

of   Local   Improvements   of    Decatur,   III.,   for  i-^  ;„i",''  ''•,•■■■•  V ■■  v: 'i ,•  •  ■  1 ^■"' 

the    resurfacing    of    North    Main    and     WeM  '""pIetTatTl2  each.*!!'.!".''.  ^^.'.??"::       504 

•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


30  intersection  drain  rings  and  Rr-L. 
furnished  and  set  complete  .5 
each    '- 

24  manholes    and    manhole    rini's  "^ 
covers  adjusted  at  $2.50  each 
For  lawful  coats  and   expenses  attesn 
the    proceedings    and    the   cr'J 
making  and  collecting  the    ' 
ment   therefor    


Total 


Indiana 

•|«Bids    will    be    received    until  '1 
April  8,  by  Common  Council,  Attii 


p.  II 


Ini,  f( 


the  improvement   of    Park  Ave    a"]  Tj  i, 
St.     S.  Truman  is  City  Engineer.'! 

•J-Bids  will  be  received  until  2  ph,    » 
15,   by   Commissioners  of   Madison nd  n'i 
ware   Counties,   Anderson,   Ind.,  fcthe 
struction  of  a  road  on  line  betweeiDela*' 
and    Madison    counties.      J.    R     ELc',? 
Auditor   of   Madison   County. 

•J-Bids  will  be  received  until  1  pii 
8,  by  Board  of  Wells  County  Comjs. 
Bluffton,  Ind.,  for  the  constructic  r 
gravel  roads  in  Harrison  townshipoi 
streets  in  Harrison  and  Liberty  tow.h 
in  Poneto  and  for  macadamized ro 
Harrison  township.  L.  A.  Wilm 
County  Auditor. 

®The  City  Council  of  Kendallik 
has  awarded  the  contract  for  layin' 
of  paving  to  Childs  &  Sawyer. 

City   Engineer  Aug.   Pfafflin  of     ai 
Ind.,   has  a  profile  map  of  plannetni 
ments    to    Lincoln    Ave.      The   ma  ii 
blocks    between    Canal    St.,    and   tl 
Central   tracks. 

An   election  will  be  held  in  Man- 
ship,  Muncie,  Ind.,  on  April  8,  to  vcc 
gravel  road  improvements  in  the  tois, 

Iowa. 

•{•Bids  will  be  received  until  Ml 
City  Council,  Eagle  Grove,  la.,  foi:li 
struction   of   street  pavement. 

4*Plans  have  been  prepared  by  (y 
neer  E.  A.  Steiner  of  Marshalltow'i 
the  construction  of  about  33  block, 
crete  pavement,  estimated  to  include!: 
yds.  The  work  will  include  a  conce 
dation  of  5  ins.,  being  part  1  cem. 
sand  and  5  gravel,  and  23,000  lin.  1.0 
crete  curb.  The  contracts  will  be  1<.\ 
F.  E.  Northrup  is  City  Solicitor. 

®The   City   Council   of   Muscatine!, 
awarded  the  contract  to  the  August  .r: 
Co.  for  the  brick  paving  in  Improve 'i; 
trict  No.  29  and  also  for  the  placino. 
crete  alleys  in  Blocks  79,  145  and  ! 
bids    received    for  the  various  worU 
follows  ;     District  No.  29 — James  Se  h; 
647;    Independent    Construction   Co.?: 
James    Horribin    Co.,    $21,402;    Norw 
Co.,  $21,912;    Korneman   Co.,  $21,3i- 
79— James     Selden.    $803;     Indepeno; 
$979;    Korneman    Co.    $617;    S.    E.C: 
$658.     Block  145— James  Selden,  $8: 
pendent  Co.;  $993 ;  S.  E.  Kinslev.  $68;  K 
man  Co.,  $624.    Block  No.  151— Jam.? 
$841;  Independent  Co..  $1,006;  S.  Ev 
$704 ;  Korneman  Co.,  $644. 

The  City  Council  of  Vinton,  Ia.:iri 
structed  City  Attorney  L.  J.  Kii  r 
draw  up  a  resolution  of  necessity  '•' 
for  the  paving  of  Washington  St.  ': 
point  where  the  paving  now  ends  t,  iii 
of  the  street  at  the  Tilford  Acaden  c 

The   City   Council   of   Newton,  la  k: 
dered  50  blocks  of  new  paving  for   ? 
Bids    will    be   asked    immediately    a    w 
started   by   May   1. 

©Following  bids  were  received  by  hi 
of  Creston,  la..  Theo.   S.  De  Lay.  C 
neer.    on    March   25,    for    the   constr''' 
pavement     during     1912;     (1)     StaiH' 
bituminous   concrete    with    2-in.   wea  - 
face  on  a  4-in.  concrete  foundation.  '" 
yds.   (2)   Bitulithic  with  2-in.  wearini " 
on  a  4-in  base,  50.000  sq.  yds.  (3)  B: 
sand   filler.      (4)    Brick  with  pitch  f' 
Brick  block  with  sand  filler.   (6)  Bj 
with   pitch   filler.    (7)    Concrete  allej 
26,000   sq  yds.      (8)    Extra   for  o-ln.  ; 
stead  of  4-in  base,  3.700  sq.  yds.;  all  ' 
brick  block  pavement  calls  for  50,0011 

let  recently. 


1912. 
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perf-nt  rattler:  brick  to  be  laid  on  l-'m. 
yoil  nd  4-in.  base  : 


for  Sl.OOO.     I.  S.  Montgomerv,   Mayor,  J.  H. 
Cleary,   Citv  Clerk.  ' 


Bidder.  Address. 

;.'hlin  &  Sons,  Red  Oak,  la, 
iprovement    Co.,    Racine, 

-lit  &  Co.,  Bedford.  la 

I  bin.  Iowa  City,  la 

Florence,   Neb 

_'  Co..  Topeka,  Kans 

.  dar  Rapids,  la 

-■.  Ottumwa,   la 

oting  Co.,  Omaha,   Neb.. 

It  ion  Co.,  St.  Louis,  Mo. 
,•;  Hamilton,  Shenandoah, 

ing  Co.,  Omaha,  Neb 

•  d   contract. 


(1) 

Per  yd. 

SI. 50 

1.4S* 
1.63 


(2) 
Per  yd. 


(3) 
Per  yd. 

$1.TS 


III 
P.-r  \  d. 

<<i.;i;; 


(5) 

Ph,   y,l, 

$1.:; 


$1.84^4         1.S6 


1.5S 


1.73 


1.59 
1.59 


1.9S 
1.69 


1.73 
l.SS 


i.7i; 

1.94 


i.:i: 


l.M 
l.*0 

i.s:. 

l..Si 
1.7S 
1.74 

l.SS 


1.76 
1.94 


(fi) 

(7) 

(8) 

Per  yd^ 

Per  yd. 

Per  yd 

$1.91 

«1.12 

tO.13 

I.IO* 

•.121- 

i.9'; 

1.:;.' 

.lU 

I'.OL' 

1.14 

.10 

2.(111 

l.U 

.12 

1.95 

l.l:; 

.13 

1.91.1 

1.2m 

.11 

1.S7 

l.l'L' 

.11 

1.97 

l.lu 

.12 

1.33 

.23 

1.2:. 

1.10 


.12 


ng  bids  were  received  at  Creston, 
;ch  '2b,  Theo.  S.  De  Lay,  City  En- 
the  construction  of  curbs  and  gut- 
-   1912,  to  accompany  paving:     (1) 
jr   45,000    ft.    combined    curb   and 
.company  brick  paving  6-in.  x  6-in. 
gutter     t)-in.  x  S-in.  x  3     ft.       (2) 
mbined  curb  and  gutter  to  accom- 
paving  6-in  x  6-in.   curb  with  6-in. 
:er.      <3)    45,000    ft.     straight    curb 
;  all  curb  and  combined  curb  and 
k  is  to  be  of   1:2:4  mixed,  mono- 
ruction  : 


Louisiana. 

©Howard  Egleston,  1210  Hibcruia  Bank 
Bldg.,  New  Orleans.  La.,  has  been  awarded  the 
contract  by  the  Hiiihway  Department  of  the 
Board  of  State  Engineers  of  Louisiana,  104 
New  Orleans  Court  Bldg.,  New  Orleans,  La., 
tor  the  construction  of  a  main  public  highway 
extending  from  New  Iberia  to  Heanerette, 
Iberia  Parish,  La.,  a  distance  of  9Vj  miles. 
Petrolithic  will  be  used  with  macadam  and 
liquid  asphalt  binder.  The  contract  price  is 
$o2,4i:i    Bids  were  opened  March  11. 


Address. 

shlin  &  Sons,*  Red  Oak.  la 

provement  Co.,  Racine,  Wis 

t  &  Co..  Bedford,  la 

in,  Iowa  City,  la 

Florence,   Neb 

..!  Son.  Creston.  la 

-  Co..  Topeka.  Kans 

■I'o.,  Creston,  la 

King  Construction  Co..  Des  Aloines,  la. 

ners    lied  Oak,  la 

'■■•"•ns:,  la 

.ilk  Co..  Decorah,  la 

.  Shenandoah.  la 

,.1 i_...ilington,  la 

ng  Co.,  Omaha,  Neb 

•  i  contract. 


Js  of  Supervisors  of  Lee  and  Des 

rities,   la.,   have   under   considera- 

■  tinuation  of  the  lake  shore  drive 

Hssissippi  river  from  Keokuk,  la., 
!!,  la.,  at  an  approximate  cost  of 

Kansas. 

:y  Commissioners  of  Pittsburg, 
awarded  the  contract  for  the  pav- 
ilpa  St.,  from  Forest  Ave.,  to 
^^be^t  Nesch  at  $1.42  per  yd.  and 

yd.  for  the  excavation  of  dirt. 
Commissioners  of  Pittsburg,  Kan., 
:ed    a    petition    providing    for    the 
i-:ast    Fourth    it.,    from    Elm    St., 

■raits. 

I  Kentucky. 

^  -   'I  iM  be   received   until   April   20,  by 

Trustees,   Price   Sewell,   Chairman, 

.  for  paving  certam  streets  with 

:    telford,  including  approximately 

is.^  Plans  and  specifications  are  on 

S.  Canning,  City  Engineer. 

I  be  received  until  7  p.  m.,  April 

t  City  Council,  Georgetown,  Ky., 

-truction  of  the  streets  hereinafter 

-   for   the  construction   of   a   pave- 

Iurb  and  gutter  upon  the  streets  and 
streets  hereinafter  named  of  the  fol- 
modes  of  construction:  Vitrified 
n  concrete  foundation:  natural  asphalt 
1  rete  foundation ;  asphaltic  concrete  on 
];  foundation.  The  streets  and  parts 
lets  to  be  improved  are  as  follows: 
l>t.,  from  the  city  limits  on  the  west 
Aest  side  of  Warrendale  Ave.;  Broad- 
,  from  the  north  side  of  Main  St.,  to 
th  side  of  Court  St.;  Court  St.,  from 
:  side  of  Broadway  St.  to  the  east  side 
rt  alley;  the  street  from  the  south  side 
rt  St.,  to  the  north  side  of  Main  St.. 
ust  east  of  the  Courthouse  and  being 
rtion  of  said  street  Ij-ing  just  east  of 
ewalk  east  of  the  Courthouse.  Speci- 
s  for  each  of  the  above  modes  of  con- 
■n  are  on  file  in  the  City  Clerk's  office. 
>  DC  accompanied  by  a  certified   check 


(1) 

(2) 

Per  ft. 

Per  ft. 

?0.5S 

J0.33' 

.  i2 

.66 

.i3 

.6S 

.69 

.69 

.64 

.62 

.  1 1 

.73 

.69^5 

■66^ 

.70 

.68 

.69 

.66 

.70 

.70 

.63 

.59 

-0 

.69 

.64H 

.64 

.56 

.66 

.34 

.62 

Maryland. 

(S) 
Per  ft. 
$0.31 
.46 
.33 
.38 
.38 
.30 
.35 
.34 
.35 
.38 
.30 
.33 
.33 
.53 
.36 


I 


•{•Bids  will  be  received  until  1 :30  p.  m., 
.^pril  10.  by  Mayor  and  City  Council,  Bruns- 
wick, Md.,  for  laying  macadam ;  approxi- 
mately 14,000  sq.  yds.  of  Tarvia  or  Te.xaco 
road  asphalt  filled  macadam  on  part  of  Wen- 
ner  St.,  High  St.,  and  part  of  Potomac  Ave., 
and  the  building  of  such  amount  of  concrete 
curb  as  may  be  necessarv.  Detailed  plans, 
specifications  and  forms  of  proposals  may  be 
seen  at  the  Mayor's  office  or  by  calling  upon 
the  Street  Committee.  Each  bid  must  be  ac- 
companied by  a  certified  check  for  $200, 
drawn  payable  to  the  Mayor  and  Council.  Dr. 
A.  G.  Horine  is   Mayor. 

Michigan. 

4*Bids  W'ill  be  received  early  in  May  by  the 
City  of  Holland,  Mich.,  for  the  construction 
of  1%  miles  of  streets  with  bituminous  pave- 
ment, estimated  to  cost  $45,000.  H.  A.  Naber- 
huis  is  City  Engineer. 

®The  Lake  Shore  Stone  Co.  of  Milwaukee, 
Wis.,  has  been  awarded  the  contract  by  the 
Board  of  Muskegon  County  Road  Commis- 
sioners, Muskegon,  Mich.,  John  B.  Barlow, 
Clerk,  for  the  furnishing  of  11,000  cu.  yds. 
of  crushed  lime  stone  f.  o.  b.  cars  at  several 
points  in  the  county  at  $1.41VL'  per  cu.  yd., 
being  average  price.  The  entire  contract  will 
amount  to  $15,655.  The  county  will  probably 
do  work  of  building  roads  by  day  labor.  Bids 
were  opened  March  23. 

®Harry  Vander  Veen,  610  Ashton  Bldg., 
Grand  Rapids,  Mich.,  has  been  awarded  the 
contract  by  the  city  of  Benton  Harbor,  Mich.. 
for  the  construction  of  13,000  sq.  yds.  of  as- 
phaltic concrete  on  5-in.  cement  concrete  foun- 
dation and  6,000  lin.  ft.  of  curb  and  gutter. 
The  contract  price  is  $1.25  per  sq.  yd.  Bids 
were  opened  March  21  by  B.  Spaulding,  City 
Clerk. 

City  Engineer  H.  E.  Terry,  of  Flint,  Mich., 
has  been  instructed  by  the  Common  Council 
to  prepare  plans  and  specifications  for  the 
construction  of  a  pavement  on  East  Eighth 
St..  from   Saginaw^  to  Lapeer  St. 

The    citv    of    Detroit,    Mich.,    has    awarded 


contracts  for  the  furnishing  of  brick  during 
1912  as  follows :  Wooster  Shale  Brick  Co., 
$.88  per  sq.  yd.  Deckman-Dutv  Brick  Co. 
$.86;  .\lliance  Clay  Products  Co.,  $.85;  Nel- 
sonville  Brick  Co.,  $.87;  Bessemer  Limestone 
Co.,  $.89;  Metropolitan  Brick  Co.,  $.89;  De- 
troit Vitrified  Brick  Co.,  $.83,  and  Townsend 
Brick  Co.,  $.84. 

Minnesota. 

®Thc  city  of  East  Grand  Forks,  Minn., 
James  Gorman,  City  Clerk,  has  awarded  the 
contract  lor  the  paving  of  DeMers  Ave.,  from 
Water  St.  to  the  Northern  Pacific  Railway 
Co.'s  tracks  to  the  General  Contracting  Co., 
440  Temple  Court,  Minneapolis,  Minn.,  for 
$46,34u,  itemized  as  follows:  3,200  ft.  reset 
curb,  $960;  1,850  ft.  new  kettle  river  curb, 
$1,480  450  ft.  new  circular  granite  curb,  $563; 
.")00  lbs,  new  cast  iron  castings,  $23 ;  9  brick 
catch  basins,  $45o;  3  inlets,  $69;  6-10  ft.  of  8  in. 
catch  basin  connections,  $416;  100  vds.  cement 
concrete,  alley  entrances,  $160;  11,150  yds. 
sandstone  pavement,  concrete  cement  filler, 
$37,799;  890  yds.  sandstone  pavement  on  sand, 
cement  filler,  $2,741 ;  1,050  yds.  concrete  pave- 
ment in  8  ft.  strip  street  car  track  area,  $1,680. 

City  Clerk  Harry  Cheadle,  of  Duluth, 
Minn.,  will  sell  certificates  of  indebtedness 
for  street  improvements,  amounting  to  $200,- 
000. 

The  council  committee  on  roads  and 
bridges,  Minneapolis.  Minn.,  has  voted  in  fa- 
vor of  the  paving  of  Richfield  road  with  creo- 
soted  blocks  at  a  cost  of  approximately  $27,- 
000.  The  city  sold  permanent  improvement 
bonds  in  the  sum  of  $200,000  on  March  28. 

The  Township  Board  of  the  town  of 
Stuntz,  Minn.,  has  fixed  the  tax  levy  for  the 
next  year  at  $100,000  for  road  purposes  and 
$20,000  for  the  general  fund,  A.  Newberg 
is  Chairman  of  the  Board. 

Mississippi. 

Coahoma  County.  Miss.,  is  to  issue  bonds 
in  the  sum  of  $50,000  to  be  used  in  the  con- 
struction of  roads  and  bridges.  Clarksdale 
is  the  county  seat. 

Missouri. 

®The  Rackliflte-Gibson  Construction  Co., 
was  recently  awarded  the  contract  by  the  city 
of  Springfield,  Mo.,  for  the  paving  of  the 
National  Blvd.,  with  38,848  sq.  yds.  of  Has- 
sam.  The  total  cost  approximates  $68,055. 
The  company  also  has  the  contract  for  the 
paving  of  Center  St.,  and  part  of  East  Com- 
mercial St.,  which  includes  about  31,152  sq. 
yds.   of   pavement. 

Following  bids  were  received  by  City  En- 
gineer H.  G.  Horton,  of  Springfield,  Mo.,  for 
street  improvement,  to  be  considered  by  the 
City  Council  April  9 :  Concrete  curbing  on 
both  sides  of  the  National  Blvd.  from  Walnut 
St.  to  Turner  St.  (where  curbing  is.  not  now 
in)  :  Nicholas  D'Onfro,  $30  per  lin.  ft.;  Wil- 
liam Bishop,  $.34. 

Hassam  pavement  (Class  B)  patented,  on 
the  National  Blvd.  from  Walnut  St.  to  Tur- 
ner St. :  The  Rackliflte-Gibson  Construction 
Co.,  $1,75   per  sq.  yd. 

First  class  brick  paving  on  Peach  .\lley 
from  Walnut  St.  to  Pickwick  .-Xve. :  J.  C. 
Likes,  $2.32  per  sq.  yd. ;  the  Will  F.  Plummer 
Co.,  $2.28V4. 

First  class  brick  paving  on  Olive  St.,  from 
Jefferson  St.  to  Benton  Ave. :  J.  C.  Likes, 
$2.29  per  sq.  yd.  for  paving  and  $.20  per  lin. 
ft.  for  oak  curbing;  the  Will  F.  Plummer  Co., 
$2.17. 

Concrete  paving  on  Billings  St.  from 
Mt.  Vernon  St.  to  State  St.:  Nicholas  D'On- 
fro, $1,25  per  sq.  vd. ;  Whittaker  and  Wad- 
dell,  $1.25;  J.  A.  Kerr,  $1.28:  Fox  &  Corn- 
wall, $1.25;  Jarrett-Richardson  Paving  Co., 
$1,32;   Speer  &  Beacon,  $1.34. 

Asphaltic  concrete  paving  on  Lombard 
Ave.,  from  Holland  St.  to  King's  highway : 
Jarrett-Richardson    Paving   Co.,  $1.60  per   sq. 

yd. 

Asphaltic  concrete  paving  on  Myrtle  St 
from  Cherry  St.  to  Monroe  St. :  Jarrett- 
Richardson  Paving  Co..  $1.60  per  sq.  yd. 

Concrete    paving   on    Commercial    St.,    from 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Washington  Ave.  to  Gold  St.:  Xicholas 
D'Onfro,  $1.25  per  sq.  yd;  J.  A.  Kerr  Con- 
struction Co.,  $1.30;  Fox  &  Cornwall,  $1.32; 
Jarrett-Richardson  Construction  Co.,  $1.25; 
Speer  &  Reason,  $1..35. 

Asphaltic  concrete  paving  on  Belmont 
.\ve.,  from  Holland  St.  to  King's  highway; 
Jarrett-Richardson  Paving  Co.,  $1.60  per  sq. 
yd. 

Concrete  curbing  and  gutter  combined  on 
both  sides  of  Myrtle  St.  from  Cherry  St.  to 
Monroe  St.  (where  curbing  and  gutter  is 
not  now  in)  :  Nicholas  D'Onfro,  $.54  per  lin. 
ft. ;  Fox  &  Cornwall,  $.48 ;  J.  G.  Ridenour, 
$.57;  larrett-Richardson  Paving  Co.,  $.5G ; 
Speer  &   Beacon.  $.58. 

Concrete  curbing  and  gutter  combined  on 
both  sides  of  Calhoun  St.,  from  Benton  .Ave. 
to  Clav  St.  (where  curbing  and  gutter  is  not 
now  in)  :  Nicholas  D'Onfro.  $.52  per  lin.  ft. ; 
Fox  Z.  Cornwall,  $.52;  J.  G.  Ridenour,  $.57; 
Jarrett-Richardson  Paving  Co.,  $.58;  J.  S. 
Speer  and  C.  B.  Beacon,  $60. 

Concrete  curbing  on  both  sides  of  Webster 
St.  from  Boonville  St.  to  St.  Louis  and  San 
Francisco  railroad  (where  curbing  is  not  now 
in)  :  J.  Stahl,  $.57%  per  lin.  ft.,  including  ex- 
cavation;  Whittaker  &  Waddell.  $.351/2;  J.  A. 
Kerr  &  Co.,  $.37;  Nicholas  D'Onfro,  $.70; 
Nicholas  D'Onfro,  $.-35;  Fox  &  Cornwall, 
$.36;  J.  G.  Ridenour,  $.37;  Speer  &  Beacon, 
$.37%. 

First  class  four-foot  cement  sidewalk  on 
the  west  side  of  Freemont  Ave.,  from  George 
St.  to  Center  St.  (where  walk  is  not  now  in)  : 
Nicholas   D'Onfro  $.52   per  lin.   ft. 

First  class  four-foot  cement  sidewalk  on 
the  north  side  of  Center  St.,  from  Clay  St. 
to  Freemont  St.  (where  walk  is  not  now  in)  ; 
J.  G.   Ridenour,  $.70  per  lin.   ft. 

.According  to  advices  from  Monett,  Mo.,  the 
Mt.  Vernon  special  road  district  is  planning 
to  build  90  miles  of  macadamized  road.  Mt. 
Vernon  Township  is  to  vote  March  25  on  a 
proposition  of  issuing  bonds  to  the  amount  of 
$50,000  for  the  purpose  of  building  the  road. 
Nebraska. 

Roscoe  C.  Ozman,  City  Clerk  of  Lincoln, 
Neb.,  will  sell  bonds  April  20  in  the  sum  of 
$.37,300  for  the  purpose  of  paving:  $2,000  for 
the  paving  in  Paving  District  No.  72;  $11,400 
for  the  paving  in  Paving  District  No.  199 ; 
$14,900  for  the  paving  in  Paving  District  No. 
204.  and  $9,000  for  the  paving  in  Re-Paving 
District  No.  42. 

New  Jersey. 

^Bids  will  be  received  until  noon.  April  15, 
by  Township  Committee,  E.  D.  Wilt,  Chair- 
man, Long  Beach  Township,  at  the  office  of 
L  H.  Cramer,  Cedar  Run,  N.  J.,  for  building 
a  gravel  road  in  the  Township  of  Long  Beach, 
beginning  at  the  northeast  line  of  the  Borough 
of  Beach  Haven  and  extending  north-eastward 
to  the  southwest  line  of  the  IJorough  of  Surf 
City,  a  distance  of  34,480  ft.  or  6  53/000  miles. 

4*Bids  will  be  received  until  8  p.  m.,  April 
15,  by  City  Council,  Sea  Isle,  N.  J.,  for  fur- 
nishing the  necessary  labor  and  materials  for 
constructing  macadam  roadways  and  cement 
gutters  to  an  amount  not  exceeding  $20,000. 
R.  L.  Goff,  Ocean  City,  is  Engineer. 

New  York. 

•{•Bids  will  be  received  until   1  p.  m..  April 

19.  by  State  Superintendent  of  Public  Works, 
."Mbany,  N.  Y.,  for  the  improvement  of  the 
following  highways: 

Road  Approx, 

Coiitit.v.                                                     No.  Length. 

Albanv    977  2.4."i 

Alleganv     945  4.18 

Chautauqua    : . . .   1011  4.70 

Clinton lOOS  1.2S 

Chauant'o    668  1.11 

Cavuga    1016  7.96 

Chemung    5207  5.48 

Chemung  and   Schuyler 5208  12,47 

Erie    991  4.64 

Greene     998  6.27 

Herkimer     5209  3.07 

Herkimer     5170  1.35 

Ijivingston     1010  0.98 

Monroe    633  3.73 

Monroe    1009  0.53 

Orange  and   t'Ister 5176  2.16 

Orange    5210  6.7S 

Rens.selaer     U49  0.2'.> 

Rensselaer     5163  0.41 


Rensselaer    ^^SO        2.ao 

Steuben    5211         8.16 

Steuben    5212         3.94 

Tompkins     1002         2.o4 

Tompkins     5213         i.ii 

Tompkins    5214         o.lO 

Tioga     o21o       10.(5 

Wafne     992         1.99 

Washington    803         S.23 

Wyoming     97o         2.01 

A¥arren     a227         4.58 

Maps,  plans,  specifications  and  estimates 
may  be  seen  and  proposal  forms  obtained  at 
the  olfice  of  the  Commission  in  Albany,  N.  Y., 
and  also  at  the  office  of  Division  Engineer 
Spencer  J.  Stewart,  Columbus  Hall,  Pough- 
keepsie,  N.  Y.,  for  highways  in  the  counties 
of  Dutchess,  Nassau,  Orange,  Putnam,  Suf- 
folk, Sullivan,  Ulster  and  Westchester ;  at  the 
office  of  Division  Engineer  Paul  McLoud,  Hu- 
mane Bldg.,  Albany,  N.  Y.,  for  highways  in 
the  counties  of  Albany,  Clinton,  Greene, 
Rensselaer.  Saratoga,  Schoharie,  Warren  and 
Washington ;  also  at  the  office  of  Division 
Engineer  James  H.  Sturdevant,  Cleveland 
Bldg..  Watertown.  N.  Y.,  for  highways  in  the 
counties  of  Herkimen,  Jefferson,  Oneida  and 
St.  Lawrence;  also  at  the  office  of  Division 
Engineer  Frederick  Steele  Strong,  South  Clin- 
ton and  West  Jefferson  Sts.,  Syracuse,  N.  Y., 
for  highways  in  the  counties  of  Cayuga,  Che- 
nango, Cortland,  Madison,  ^  Oswego  and 
Wavne ;  also  at  the  office  of  Division  Engineer 
Jam'es  P.  Morrissey.  423  Cutler  Bldg..  Roches- 
ter, N.  Y.,  for  highways  in  the  counties  of 
.Alleghany,  Cattaraugus.  Chautauqua.  Erie, 
Livingston,  Monroe,  Niagara.  Orleans  _  and 
Wvoming ;  and  a.lso  at  the  office  of  Division 
Engineer  Perry  Filkin,  901  Press  Building. 
Binghamton,  N.  Y..  for  highways  in  the  coun- 
tiesof  Chemung.  Delaware,  Otsego,  Schuyler, 
Steuben.  Tioga  and  Tompkins.  The  especial 
attention  of  bidders  is  called  to  "Information 
for  Proposers"  on  pages  C  and  7  of  the  speci- 
fications. Proposals  for  each  highway  must 
be  presented  in  a  separate  sealed  envelope  en- 
dorsed on  the  outside  with  the  name  and  nurn- 
ber  of  the  highway  for  which  the  proposal_  is 
made.  Each  proposal  must  be  accompanied 
by  a  New  York  draft  or  certified  check  pay- 
able to  the  order  of  the  State  Commission  of 
Highways  for  an  amount  equal  to  at  least  5 
per  cent  of  the  amount  of  the  proposal,  which 
such  draft  or  check  accompanies.  This  draft 
or  check  will  be  held  by  the  Commission  until 
the  contract  and  bond  are  duly  executed. 

•{•Bids  will  be  received  until  1  p.  m.,  April 
15.  by  D.  W.  Peck,  Superintendent  of  Public 
Works,  .Albany,  N.  Y.,  for  the  improvement 
of  the  following  highways': 

Road  Approx. 

County.  No.     Length. 

Albanv    S7S         4.3.5 

Chenango     1014         0.08 

Chenango     5200         5.61 

Chautauqua    5201         1.48 

Cattaraugus    695         1.21 

Cattaraugus    697         2.27 

Cortland     995         4.86 

Delaware    983         2.56 

Dutchess    1007         2.72 

Erie    5193         2.84 

Erie    989         2.25 

Creene    954         0.46 

Herkimer     5161         1.60 

.Jefferson    5175         0.41 

Madison    955         n.43 

Monroe    493-A0.48 

Monro  and  Orleans 588         2.03 

Otsego     5202         1.94 

Oneida     5091         1.00 

Oswego     972         5.67 

Putnam     5203         9.79 

Rensselaer     765         4.10 

Suffolk     1018         6.79 

Steuben    1000         6.95 

Steuben    5204         6.44 

Saratoga    5205         5. 38 

St.  Lawrence  967         3.30 

Tompkins     5206         1.54 

Ulster    352         1.91 

Wayne     994         3.46 

•{•Bids  will  be  received  until  1  p.  m..  April 
17,  by  D.  W.  Peck,  Superintendent  of  Public 
Works.  Albany,  N.  Y.,  for  the  improvement  of 
the   following  highways : 

Road  Approx. 

County.  No.     Length. 

Albanv    '.  ■     979         8.27 

Chenango     1013         0.19 

Chenango     5216         1.67 

Chautauqua    1012         3.30 

Chautauiiua    5217         7.98 

Cattaraugus 960         2.80 

Cortland     996         2.25 

Chemung     5218         4.37 


Erie    5^ 

Erie    99( 

Greene    5155 

467 
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Herltimer     

Herkimer '.  sSjl 

Monroe   57? 

Monroe     

Nassau    

Niagara    

Oneida    

Oswego     

Rensselaer     

Rensselaer     

.St.  Lawrence   

Schujier     

.Schoharie     '.  s'lj,.^ 

Sullivan    5>)'v.  ^'I' 

Steuben    5254  "' 

Tompkins     ioqj 

Tompkins    5225i«t, 

Ulster    3=J(Ml 

Westchester     5325! 

Wayne    993 

^Bids  will  be  received  until  11  a 
5.  by  Board  of  Contract  &  Supply,'  -^^ 
Y.,   for   the   labor,   services  and  matels,j 
quired    in     grading,     regulating,    curb 
paving  of   Spring  avenue   from  Pawl 
nue  to  the  city  line.     Plans  and  specijrtn. 
are   on    file    with    the    City   Engineer.]  y 
Riley  is   Secretary  of  the  Board 

®The  Warner  Quinlan  Co.,  has  beermn 
ed  the  contract  by  the  Board  of  Conct 
Supply   of   Syracuse,   N.   Y.,   for  re-sacn 
streets  where  the  guarantee  has  expil 
$28,755. 

®Hagaman   &   White   of   Rochester,!, 
have  been  awarded  the  contract  bv  th^i 
of  Trustees  of  Geneseo,  N.  Y.,  fV. 
ing    of    Court    and    Bank    Sts.   wit; 
block    and    for    the    paving    of   Fmii: 
with    vitrified    brick.      The    contract     . 
$10,459.     Bids  were  opened  March  2.' 

Mayor   Edgerton   of   Rochester,  X, 
recommended  the  passage  of  a  bijiif!  1 
$850,000  for  improving  the  city  park-, 
lows : 

Durand  -Eastman  Park  19, 

Genesee  Valley  Park ]t. 

Highland  Park   ■" 

Seneca   Park    

JIaplewood  Park    

For  the  improvement  of  other  park  1 1 
and  playgrounds   these  are  the  estini;iw: 

Brown    Square    Playground     

Front  Street  Playground 

Pike's   quarry    

Webster   Avenue   Park 

Cobb's  Hill    

Plymouth    Avenue    entrance    to    Ger.ns. 

Valley  Park   

Armory    Parle    ;,i 

Carter   Street   Park 3.i 

The  citizens  of  Pulaski,  X.  Y.,  hav<o! 
the  issuance  of  bonds  in  the  sum  of  $lo,'! 
the  paving  of  the  business  section  witli  1  k 
connection  with  the  state  road  passing  t't 
Pulaski  from  Syracuse  to  Watertown  T 
citizens  also  voted  $2,000  by  tax  for  tlco 
struction  and  repair  of  crushed  stone  nl- 
the  village.    William  J.  Peach  is  Presid:, 

The  Village  Trustees  of  Youngstowii. 
have  called  a  special  tax  election  for  . :' 
to   vote  on  a"  proposition  to  pave  Z\i 
each  side  of  Main  St.,  in  connection  w  : 
new  state  highway. 

The    Village    Council    of    Danville, 
contemplates   submitting  a   proposition    ' 
taxpayers   to   bond   the  village  to  the  ai 
of  $30,000  or  $40,000  for  the  making  -  im- 
provements on  ]Main  and  Ferine  Sts, 

The     Long    Island     Electric    RailwaC 
which  operates   trolley  cars  from  Jam; 
Far    Rockaway,    will    pave    that   part 
Rockaway    turnpike    that    is    in   the  tc 
Cedarhurst.   L.   I.     David   H,   Weyaiit   > 
lage  president. 

North  Carolina. 

•{•Bids  will  be  received  until  8  p.  m.,  w' 
10,  by  Executive  Board,  Charlotte,  N.  UO' 
paving  certain  streets  in  the  city.  Ths'!,' 
to  be  done  consists  of  approximately  iw 
sq.  vds.  of  paving,  42,000  cu.  yds.  of  gr.nS' 
34,000  sq.  yds.  of  cement  sidewalks,  50,0  H. 
new  curbing,  20,000  ft.  old  curbing  reset  nj- 
about  9  miles  of  sewers  and  drains.  Bid" 
be  received  on  bitulithic,  sheet  asphalt,  _«• 
minous  macadam  and  double  bond  f^^^. 
A  certified  check  equal  to  5  per  cent  0 "' 
amount  of  the  bid  and  made  payao'.^  t.w 
Treasurer  of  the  Citv  of  Charlotte  will » «" 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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lompany  each  bid.    Joseph  Firth  is 
;r. 

II  be  received  until  2  p.  m.,  April 
enient  of  date  from  April  I),  by 
Aiiship  Highway  Commission,  M. 
secretary.  Murphy.  N.  C,  for 
jlev  River  Road  a  distance  ol  iVz 
'otla  Road  a  distance  of  4.7  miles. 
I.  submitted  on  one  or  both  roads. 
i.vill  require  approximately  67  cu. 
\r  1.500  lin.  ft.  vitrified  pipe,  600 
r'masonrv.  Marble  township  will 
u  the  same  time.  Plans  and  pro- 
f,\e  with  G.  \V.  Scott,  Court  House 
eer. 

•11  be  received  until  8  p.  m..  .\pril 
jutive  Board,  Charlotte.  N.  C,  for 
Jons  of  certain  streets.  The  work 
J  consist';  of  approximately  Ibl.OOH 
,!paving.  42,000  cu.  yds.  of  grading. 
Ij*  of  cement  sidewalks,  50,000  ft. 
i-  20,000  ft.  old  curbing  reset  and 
rs  of  sewers  and  drains.  Bids  will 
'  on  bitulithic,  sheet  asphalt,  bi- 
iiacadam,  and  double-bond  pave- 
1  5  may  be  seen  and  specifications 
;,  the  office  of  Joseph  Firth,  city  en- 
'  ■.  I    Wcarn  i?  city  clerk  and  treas- 

Ohio. 

[ill  be   received   until   April    1"»   by 

,  >..   for   the   construction   of   60,000 

itar  top  concrete  pavement  on  cin- 

••   " ;    also    cement    curb.      B.    F. 

1.  O.,  is  engineer. 

received  until  noon,  .\pril  10, 

ncil,  F.ast  Youngstown,  O.,  for 

,  nf  all  sidewalks  to  be  laid  in 

!,iuring  1912.     P.  J.  Carney  is  clerk. 

1'  he  received  until  noon.  April  0 

I'ublic  Service.  St.  Bernard,  O.. 

>  ment  of  Church  St.  from  Car- 

i,  t>.  Clem   Kruthaup's  west  line  on 

Hiide    and    from    Carthage    Pike    to 

the  north  side  bv  constructing 

■  nd    gutters    on    both    sides    of 
i.clween    the    points    above    men- 

a.1  bv  constructing  the  necessary 
;l  and  furnishing  necessary  macad- 
(1  and  specifications  are  on  file  with 
C".  or  H.  .A.  Xunlist,  city  engiiieer. 
slion  Bldg..  Cincinnati.  O.  W.  T. 
:  erk. 

■  'e  received  until  noon,  Apnl  li. 
..icking  County   Commissioners. 
L..r  necessary  labor  and  material 
ijistruction  of  road  improvement  as 
"reineer's  estimate  Xo.   107 — Grad- 
ing and   improving   a   part   of 
.1  Linnville  road  from  a  point 
least  from  the  corporation  line 
\ewark  to  the  Xational  Pike,  a 
114    miles.      Earth     excavation, 
V      Solid    rock.    2.300    cu.    yds. 
:>iO  cu.  vds.    Macadam,  3.900  cu. 
■s    estimate    Xo.    108— Gtading. 
.iiid  improving  that  part  of  the 
and  Centerburg  road   from  the 
irlington  township  northwester- 
line  of   Burlington  township,  a 
miles.    Earth  excavation,  ;i!-i.2.5" 
dam.  10.?44  cu.  yds.    F.  S.  Cully 
'  yor. 

le  received  until  11  a.  m..  .^prH 
of  Cuyahoga  County  Commis- 
iuid.  O.'.  for  the  improvement  of 
Uoad  Xo.  2  from  the  east  line 
vnship  to  the  county  line  in 
:p.  Plans  and  specifications  are 
r.mk  R.  Lander,  county  survey- 
denhogen  is  clerk  of  the  board. 
lie  received  until  noon,  April  (>. 
!  Public  Service.  Ashtabula.  O.. 
'ahr.r  and  materials  for  the  im- 
Division  St.  from  Joseph  St.  to 

■  rein  by  constructing  a  sewer 
ling  to  the  plans  and  specifica- 
1  said  office.     The  work  includes 

20  lin.   ft.  of   12-in.  sewer.  462 
'    sewer.  2  catch  basins,  2  man- 
;ank  and  manhole  combined,  and 
ruiior,  material,  branches  and  appur 


tenances,  as  shown  by  the  plans  and  specifica- 
tions or  required  by  said  iiiipruvement.  John 
Mac  Rae  is  clerk  of  the  department. 

4«Bids  will  be  received  until  1  p.  m.,  .Xpril 
10,  by  Board  of  Wood  County  Commissioners 
at  the  office  of  C.  E.  Stinebaugh,  county  audi- 
tor. Bowling  Green,  O.,  for  the  grading, 
draining  and  macadamizing  and  also  applying 
tar  binder  and  constructing  earth  road  where 
provided  for  in  the  specifications  of  the  fol- 
lowing highways  petitioned  for  by  J.icob 
Schramm  et  al..  .\ndrew  Hanely,  Chas.  H. 
Coy  et  al.,  Chas.  Schumacher  et  al.  and  James 
Daum  et  al.  E.  F.  Metzger  is  county  sur- 
veyor. 

S)C.  J.  Chinnock  of  Warren,  O.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Youngstown.  O..  for  the  construction 
of  the  Woodworth-Xcw  ButTalo  Road  at 
$13,500. 

®The  County  Commissioners,  Bowling 
Green.  O.,  have  awarded  five  stone  road  con- 
tracts as  follows  :  Samuel  Stearns  Road — E. 
T.  Reed,  at  $2.15  per  yd.  for  stone,  $.20  per 
vd.  for  grade.  S.03'j  per  yd.  for  tile 
and  $.12%  per  gal.  for  tar  binder: 
J.  C.  Recker  Ro.id— W.  H.  Jeakle.  at  $1.17  for 
stone,  S.lt*  for  grade  and  $.0:?^^  for  tile;  W. 
F.  Spiker  Road— W.  If.  Jeakle.  at  $1.84% 
for  stone,  $.17%  for  grade  and  $.03%  for  tile: 
Ilcnrv  Siek  Road— J.  A.  Westrick,  at  S1.80  for 
stone]  $.18  for  grade.  $.03%  for  tile  and 
$.11%  for  tar  binder:  J.  W.  Turley  Road— J. 
E.  Wixson,  at  $2,17  for  stone,  $.10  for  grade, 
$.02  for  tile  and  $.12  for  tar  binder. 

®John  C.  Devine  Co.  of  .\lliance.  O..  has 
been  awarded  the  contract  by  the  Stark  Coun- 
tv  Commissioners.  Canton,  O..  for  the  paving 
of  the  Marlboro  Road  from  Marlboro  to  the 
Lexington  Township  line,  a  distance  of  1% 
miles,  for  $;W,614.  The  road  will  be  16  ft. 
wide.  Bids  were  opened  March  25  by  J.  H. 
McConnell.  auditor. 

Pennsylvania. 

^Bids  will  be  received  until  10:30  a.  m., 
.\pril  5,  bv  City  Controller,  Municipal  Hall. 
Pitt.sburgh.'  Pa..'  for  grading,  regradin.g,  pav- 
ing and  repaving  and  otherwise  improving 
with  blockstone  Warrington  Ave.  from  .\r- 
lington  .■Xve.  to  a  point  34.69  ft.  east  of  Mt. 
Olivet  St.:  grading,  curbing  and  paving  with 
blockstone  Kingsboro  .St.  from  Haberton  .\ve. 
to  Craighead  St.:  grading,  curbing  and  pay- 
ing with  brick  streets  and  branches  laid  out  in 
the  grounds  of  the  University  of  Pittsburgh 
from  Allequippa  St.  castwardly  from  Center 
\ve  southwardly  and  from  Berthoud  St.  cast- 
wardly to  connect  with  present  improved 
street  in  the  grounds  of  the  University  of 
Pittsburgh:  grading,  curbing  and  paving  w^ith 
asphalt  "Raleigh  St.  from  Murdock  St.  to 
Wightman  St.:  grading,  curbing  and  paving 
with  brick  and  blockstone  Glenwood  .\vc. 
from  ■'ohnston  .Xve.  to  Mansion  St. 

South  Carolina. 
•f.Bids  will  be  received  until  noon.  Apiil  12, 
bv  H  K.  Gilbert,  mayor,  Florence,  S.  C^  for 
furnishing  said  citv  one  street  sweeper,  horse 
drawn,  suitable  for  sweeping  bitulithic  pave- 
ment 

South  Dakota. 

^Bids  will  be  received  until  8  p.  m.,  .•\pril 
,^  bv  A.  K.  Thomas,  city  auditor.  Rapid  City. 
S.  Dak.,  for  the  construction  of  cement  side- 
walks. 

Tennessee. 

*Bids  will  be  received  until  2  p.  m..  .-Kpril 
■>4  bv  mayor  and  Board  of  Aldermen.  Mc- 
kenzie, Te'nn..  for  the  itecessary  grading,  cul- 
vert work  and  graveling  of  certain  streets,  h. 
D  Walpole.  .McKenzie,  Tenn..  is  recorder  and 
C'  H    Tenks,  Union  City,  Tenn.,  is  engineer. 

■  \n  injunction  has  been  granted  a  number  of 
Htizens  of  Overton  County,  Tenn.,  restrain- 
ing County  Judge  J.  R.  Hogue  from  .issuing 
$150  000  in  bonds  for  good  roads  which  were 
voted  Feb   28     Livingstone  is  the  county  seat. 

The  County  Court,  Memphis,  Tenn.,  at  the 
April  -eting  wiin^  asked^o  ^PProve^Cotint> 
Commissioners     plan    to    gci    ^    o-j     ■ 


and  to  divert  surpluses  in  other  funds  to  pay 
turnpike  indebtedness  and  for  the  building  of 

new  roads.  „  ,  .  .u 

The  citizens  of  Halls.  Tenn.,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $15,000  for 
the  improvement  of  the  streets  of  the  town. 
Texas. 
+Bids  will  be  received  until  8  p.  m.,  April 
5  bv  Citv  Council,  Denison,  202  Mam  St., 
Denison  Texas,  for  paving  that  portion  of 
East  Main  St.  with  brick  lying  between  the 
east  line  of  Crockett  .\ve.  and  the  present  end 
of  brick  pavement  in  the  100  block  east  of 
Main  St.    J.  D.  Yocom  is  city  secretary. 

The  citizens  of  Corpus  Christi.  Tex.,  on 
March  25  voted  the  issuance  of  bonds  in  the 
sum   of  $lo0,00tt    for   the   paving   of    the   city 

streets.  „         .    .  ^  -n 

The  Couiitv  Commissioners.  Greenville. 
Tex.,  have  been  petitioned  to  call  an  election 
to  vote  on  the  issuance  of  bonds  in  the  sum 
of  $400,000  for  the  building  of  10  macadam- 
ized roads  leading  out  of  Greenville  in  various 
directions. 

Virginia. 

Bonds  in  the  sum  of  $120,000  have  been 
voted  by  the  county  of  Culpeper,  Va.,  for  the 
construction  of  30  miles  of  county  roads.  H. 
B.  Smith,  Culpeper,  is  county  supervisor. 

Plans  have  been  prepared  for  the  construc- 
tion of  4  miles  of  macadam  roads  in  the  town 
of  Culpeper,  Ya.  Work  will  be  started  about 
June.  W.  S.  Chapman  is  chairman  of  the 
Street  Committee. 

The  .\ugusta  Countv  Board  of  Supervisors, 
Staunton.  \'a..  has  called  an  election  for  .\pril 
:10  for  the  purpose  of  voting  on  the  issuance 
of  bonds  in  the  sum  of  $1,000,000  for  the  con- 
struction of  260  miles  of  roads,  principally 
water  bound  macadam  on  a  clay  foundation. 
W.  I.  Lee  of  Staunton,  is  Engineer. 

Washington. 

^Bids  will  be  received  until  .\pril  6  by  the 
Board  of  Whatcom  County  Commissioners, 
Bellingham.  Wash.,  as  mentioned  in  our  last 
issue,  for  the  construction  of  bituminous  mac- 
adam or  concrete  pavement  16  ft.  wide,  and 
necessary  culverts  as  follows:  One  mile  of 
permanent  road  on  the  Xortheast  Diagonal, 
1  mile  on  Xorthwest  Diagonal,  and  1%  miles 
on  Xouksack-Sumas  Road.  The  estimated 
cost  is  $.50,800.  Charles  Lindberg.  Bellingham, 
Wash.,  is  engineer  of  county. 

The  City  Council  of  Colfax.  Wash.,  has 
been  petitioned  to  pave  two  more  streets  in 
the  south  end  of  the  city.  Work  is  to  be  be- 
gun immediately  on  the  paving  of  the  south 
end  of  Main  St.  and  the  several  other  streets 
in  the  south  end  embodied  in  improvement  dis- 
trict Xo.  23.  ,  ,      „.    . 

The  Town  Council  of  Goldendale.  W  ash., 
has  employed  Samuel  C.  Lancaster,  who  has 
had  charge  of  the  road  work  on  Samuct  Hill  s 
MarvhilT  property,  to  supervise  the  street  im- 
provement work  in  Goldendale.  Plans  and 
specifications  are  now  being  prepared  under 
the  direction  of  Mr.  Lancaster  for  macadam 
work  on  .52  blocks  of  streets.  Bids  will  be 
asked  immediately. 

Wisconsin. 


©George  Welch  of  Beloit.  \\  is.,  lias  liven 
awarded  the  contract  for  the  paving  of  Grand 
Ave.  from  Third  St.  to  Fourth  St.  and  one 
alley  next  summer  at  $6.8-53,  in  the  city  of 
Beloit.  Yitrified  brick  will  be  used.  Other 
bidders  were :  Western  Improvement  Co.,  Ra- 
cine Wis.,  $6,965:  Fred  Xelson.  Racine, 
$6,964. 

®Chris.  Johnson  of  Oshkosh,  Wis.,  has.  been 
awarded  the  contract  bv  the  city  of  Xeenah, 
Wis.,  John  Le  Tournenx,  City  Engineer,  for 
the  paving  of  Wisconsin  .\ye.,  from  Walnut 
St.  to  Park  .Xve.,  by  grading  ,-ind  paving  with 
sheet  asphalt,  concrete,  or  cement,  asphalt 
block,  sarcolithic,  tar  macadam  or  creosoted 
wood  block,  for  which  bids  were  opened 
March  23  and  the  contract  awarded  March  28. 
Mr.  Johnson  was  low  on  the  following:  Cre- 
,.sote  block.  $4:3,922:  tar  macadam.  S24.275. 
and  asphaltic  concrete.  $26.01:?. 


c^^  w,A^      ®  indicates  a  contract  let  recently. 
4.  indicates  work  now  open  for  bids,    u  inaicarcs  <. 
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Canada. 

®The  Town  Council  of  Welland,  Ont.,  has 
awarded  the  contract  for  38,362  sq.  yds.  of 
paving  on  Main  St.  from  the  Grand  Trunk 
and  Wabash  to  the  Niagara,  St.  Catharines  & 
Toronto  electric  railroad  station  on  Muir  St., 
from  the  canal  bridge  to  the  Michigan  Cen- 
tral. Canadian  Pacific  and  Toronto,  Hamilton 
&   Buffalo  station,  to  C.   II.   Kaumeir  of   Port 


Huron.  Mich.,  for  $109,894.     No.  1  Metropoli- 
tan brick  will  be  used. 

The  recommendation  for  paving  as  local 
improvements,  amounting  to  $700,000,  of  the 
following  streets  have  passed  the  court  of  re- 
vision of  Vancouver,  B.  C. :  Dunsmuir,  wood 
block,  Howe  to  Burrard,  $12,338 :  Beattv,  wood 
block,  Georgia  to  Sm.vths,  $36,802;  Hastings, 
wood  block,  Vernon  to  Victoria,  $122,443 : 
Robson,  wood  block,  Bute  to  Denman,  e.xcept 


vitrified   brick    from   Jarvis  to  Card    - 
448 ;   Pender,  wood  block,  Cambie  t,\  **''" 
except  vitrified  brick  between  CambipW 
bott,  $35,552:  Davie,  wood  block  aAl^^ 
Richards,  $15,2.55 :  lane  between  Graii     " 
Howe,  from  Georgia  to  lane  south  ni'  f^ 
stone  blocks,  $11,943;   lane  between  L.'' 
and   Seymour,   from   Georgia  to  Dav". 
blocks,  $.35,3-59;  lane  between  Main  ali"' 
from  Alexander  to  Prior,  stone  biock«ii   - 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANAIS 


Arkansas. 

Preliminary  plans  have  been  completed  by 
the  Morgan  Enginering  Co.,  Goodwyn  Insti- 
tute Bldg.,  Memphis,  Tenn.,  for  the  Tri-Coun- 
ty  Drainage  District.  The  system  will  re- 
claim some  500,000  acres  of  land  in  Mississip- 
pi, Craighead  and  Poinsett  counties,  and  will 
require  some  600  miles  of  ditches.  The  mat- 
ter is  now  before  the  courts. 

California. 

Report  has  been  made  to  City  Trustees  of 
Sacramento  on  a  plan  by  City  Enginer  Geo. 
N.  Handle  for  raising  the  north  levee,  building 
a  Sutterville  levee  and  strengthening  the  levee 
below  the  old  city  of  Sutterville.  The  improve- 
ment contemplates  an  expenditure  of  $250,000. 

Illinois. 

(SBids  were  opened  March  23  by  the  Deer 
Creek  Drainage  District  No.  3  for  excavating 
(i,lT4  cu.  yds.  in  cleaning  and  straightening  of 
open  ditch  and  for  furnisihng  and  laving  1,300 
ft.  of  20  in.  tile  and  1,300  ft.  of  18  in.  tile.  The 
contract  was  awarded  to  Carter  Bros.,  Dan- 
ville, 111,,  at  $2,600. 

.Ml  bids  received  March  1!)  by  the  Hallock- 
Medina  Drainage  District  of  Peoria  were  re- 
jected. The  work  called  for  a  new  channel 
for  Hallock  Hollow  Creek,  requiring  7,-500  cu 
yds.  of  excavation,  and  for  cleaning  present 
channel  of  the  creek  and  changing  outlet  of 
Crow  Creek,  about  .3,000  cu.  yds.  of  excavation 
being  required.  The  Harman  Engineering  Co., 
Peoria,    III,   are   the   engineers. 

Iowa. 

^Bids  will  l)e  received  until  1  p.  m.,  April 
12,  by  Board  of  Pocahontas  Supervisors,  Po- 
cahontas, la.,  for  the  construction  of  nine  sec- 
tions of  the  Drainage  Improvement  District 
41.  Section  No.  26  is  open  work,  2,900  ft.: 
side  slope  1  to  1 :  average  depth,  10.4  ft. ;  ap- 
proximate yardage,  17,480  cu.  yds.  Section 
No.  25  is  tile  drain  and  is  comprised  of  about 
28,800  ft. :  tile  sizes,  8  to  30  ins.  Sections  24, 
27,  28,  31,  32,  3.5  and  .36  are  railroad  cross- 
ings, and  the  time  for  commencement  and 
completion  of  said  sections  shall  be  subject 
to  further  notice  by  the  County  .\uditor.  Sec- 
tion No.  26  is  to  be  begun  not  later  than  May 
1.  1912,  and  completed  on  or  before  .August  1, 
1912.  Section  No.  25  is  to  be  commenced 
not  later  than  August  1.  1912,  and  completed 
on  or  before  August  1,  1913.  Further  infor- 
mation may  be  obtained  of  J.  A.  Terry,  County 
.Auditor. 

Surveys  are  being  made  by  George  H.  .Arm- 
strong. Drainage  Engineer.  Algona,  la.,  for  a 
$40,000  drain  in  Kossuth  County,  to  be  known 
as  the  Prairie  Creek  drain. 

Lonisiana. 

©Stewart  &  McGinnis  and  M.  L.  Linnan, 
Baton  Rough,  La.,  have  been  awarded  the 
contract  for  constructing  two  new  levees  on 
Red  River  in  Rapids  Parish,  bids  for  which 
were  opened  March  28  by  the  Board  of  State 
Engineers  at  New  Orleans.  The  contract  in- 
cludes the  Cutoff  Bayou  levee,  75,000  cu.  yds., 
at  14.95  cts..  and  the  Wilson  levee,  45,000  cu. 
yds.,  at  16.73  cts. 

The  Vinton  Drainage  District  in  Calcasieu 
Parish,  Lake  Charles,  La.,  voted  March  20  on 
issuing  $106,000  of  bonds. 

The  Police  Jury  of  Vermillion  Parish,  .Abbe- 
ville, La.,  has  organized  the  Coulee  De  Jons 


Drainage  District.  A  bond  issue  of  $45,000 
will  be  made  for  constructing  the  drainage 
system. 

Minnesota. 

^Bids  will  be  received  until  IH  a.  m..  May  9, 
by  L.  H.  Slocum,  countv  auditor.  International 
Falls,  Minn.,  for  the  construction  of  Judicial 
Ditch  No.  3,  including  about  128,000  cu.  yds. 
I  if  excavation. 

^Bids  will  be  received  until  3  p.  m.,  April  9. 
by  J.  P.  Byhre,  county  auditor.  Walker,  Slinn., 
for  the  construction  of  Judicial  Ditch  No.  1, 
including  approximately  193,000  cu.  yds.  of  ex- 
cavation. 

Missouri. 

Bids  will  probably  be  asked  the  latter  part 
of  the  year  for  the  extensive  drainage  project 
of  the  Little  River  Drainage  District  in  Cape 
Girardeau,  Scott,  Stoddard,  Dunklin  and  New 
Madrid  counties,  Missouri.  The  work  will  in- 
volve the  expenditure  of  about  $5,000,000  and 
will  call  for  the  handling  of  some  40,000,000 
cu.  yds.  of  material.  Win.  A.  O'Brien,  Him- 
melberger-Harrison  Bldg..  Cape  Girardeau. 
Mo.,  is  Chief  Engineer. 

Hearing  will  be  held  by  the  County  Court 
of  Marshall,  Mo.,  on  April  4,  on  the  report 
recommending  the  construction  of  five  miles 
of  ditches  for  the  Gilbam  Lake  section.  T.  O. 
Stanley,  Sedalia,  Mo.,  is  the  engineer. 

Montana. 

^Bids  will  be  received  until  2  p.  m.,  April 
15,  by  U.  S.  Reclamation  Service.  Huntley, 
Mont.,  for  the  excavation  and  back  filling  of 
drainage  ditches  in  the  vicinity  of  Ballantine 
and  Newton,  Mont.  The  work  involves  the 
excavation  and  backfilling  of  about  16,.350  lin. 
ft.   of  trenches. 

Nevada. 

•^•Bids  will  be  received  until  2  p.  m.,  .April 
8,  by  U.  S.  Reclamation  Service,  Los  .An- 
geles, Cal.,  for  furnishing  electrical  apparatus 
for  Truckee-Carson  project,  Nev.  F.  H. 
Newell,  Washington.  D.  C.  is  director. 

Ohio. 

^Bids  will  be  received  until  10  a.  m.,  April 
23,  by  J.  R.  Schopp,  County  Surveyor,  Lan- 
caster, O.,  for  the  construction  of  the  Hock- 
ing River  improvement  in  Fairfield  County. 
O.  The  work  includes  about  200,000  cu.  yds. 
of  excavation.  3.400  sq.  yds.  of  sodding,  three 
light-weight  steel  bridges,  and  other  work  of 
minor  importance.  Plans  and  profiles  may  be 
seen  at  the  office  of  the  County  Surveyor. 
George  J.  Gearhart  is  County  Auditor. 

Tennessee. 

The  Obion  Drainage  and  Levee  District 
will  probably  call  for  liids  in  about  three 
months  for  the  reclamation  of  24.5,000  acres 
of  land,  the  work  including  25  miles  of  open 
ditches  and  .55  miles  of  levee.  W.  C.  Kelly, 
Union  City,  Tenn.,  is  the  engineer. 

Memphis,  Tenn.,  and  Vicinity. 

(regular  correspondence.) 
B.  G.  Covington  of  the  St.  Francis  Levee 
Board  is  back  in  Memphis.  B.  G.  states  that 
owing  to  a  disinclination  to  wet  feet  he  thought 
it  best  to  move  the  Levee  Board  office  back  to 
Memphis  until  the  subsidence  of  high  water. 
P..  G.  is  confident  that  his  levees  will  hold  back 
the    water    and   states   that   the    only   kind    of 


levee   the   St.   Francis  knows  how  touiH 
the  unbreakable  sort.  i     '' 

Every  time  you  meet  Bill  Walker.le,.,], 
known  Memphis  concrete  man,  he'  . 
hurry._  Bill  has  numerous  contracbip 
the  city  and  is  kept  hustling  atten' 
them.  He  says  that  he  is  going  toin 
horses  up  in  the  stable  and  buy  an  aim 
to  help  him  go  his  rounds. 

"Jeff  Davis"  Sims  was  in  town  recMv 
expressed  himself  as  being  "almigli'' 
that  he  pulled  out  of  the  levee  businehe 
this  winter  hit  us.  He  states  that  thcer- 
we  have  had  since  November  is  ei.ei 
make  any  dirt  mover  shoot  all  his  ir-s 
then  commit  suicide.  All  the  old  tii-.( 
remember  "Old  Man  Jeff"  as  one  oft 
levee  builders  that  ever  dumped  a  m 
He  rolled  up  his  pile  and  retired  fr  i 
ness  and  can  now  take  advantage  of  r 
weather  to  laugh  up  his  sleeve  at  thott 
to  buck  old  Jupiter  Pluvius. 

At  the  next  ineeting  of  the  Shelb>',T 
Turnpike  Commission,  it  is  planned  u 
duce  a  measure  providing  for  a  $300 j 
in  order  to  carry  on  new  work  dmc 
coming  season.  The  commissioners  so 
there  are  not  sufficient  funds  on  hand, 
plete  necessary  work  and  the  deficit;'. 
taken  care  of  by  this  loan.  Prospects..:: 
be  good  for  quite  a  lot  of  work. 

The   Corssett,   Monticello  &  Northe  1 
road  has  been  granted  a  charter  to  o  ,-■; 
.Arkansas,  and   will   build   from  Crem  i 
tion  to  Fountain  Hill,  thence  to  Cross, 
route  will  cover  about  50  miles  and  v  : 
erse  .Ashley  and  Drew  counties  and  n 
rich    section    of   the   countrv.     It  i- 
that  the  work  will  be  open  for  inspi^  I 

On  March  23  it  was  vot^d  by  tliti: 
County  Good  Roads  Association,  whicn 
Trenton.  Tenn.,  to  issue  bonds  in  an  i: 
half  a  million,  to  be  used  in  road  it 
ments.  President  J.  J.  Fuqua  of  Milaifi 
reports  that  extensive  new  work  will 
during  the  coining  season  and  that  ev  ' 
in  Gibson  county  will  be  given  an: 
County  Engineer  St,  George  Richai'^ 
back  from  the  front  a  few  days  and:? 
that  he  is  not.satisfied  with  the  orogre  i" 
made  with  Shelby  County's  porfinn  i 
Memphis  to  Bristol  highway,  but  thi. 
prospects  are  better  now.  Saint  is  o' 
hale  and  hearty  and  states  that  he  is  p' 
the  jump  in  the  interests  of  road  inipri  :■' 

Jack  Gordner  is  now  in  charge  of   <• 
Labor  Agencv  here,  succeeding  B.  F,  r: 
who  returned' to  St.  Louis.    Jack  bear;uiica 
good  name  in  Little  Rock,  his  last  stati.  and 
has    issued    a    cordial    invitation   to  J'^is 
contractors  to  drop  in  and  get  acquairl. 

J.  .A.  Omberg,  Jr.,  the  chief  cnginee't 
Memphis   Compress  Co..  who  is  to  b  I 
$1,000,000  plant  in   South  Memphis,  «  1; 
receiving  and   tabulating  bids  on  the  '' 
of  the  new  project  all  last  week,  and  wot 
position,  he  hopes,  to  make  the  awardiewt 
.April  5.     The  grading  will  amount  to:Wv 
mately  1-50.000  cu.  yds.  and  for  the  m  r 
will  be  a  steam  shovel  proposition.    -"■ 
the  leading  Memphis  contractors  have Jj 
bids,  and  on   account  of  the  high  wal-^ 
expected  that  a  vast  number  of  teams  " 
available  and  that  the  work  as  a  cons"' 
w-ill  go  verv  cheaply.     Jc=se  Nickols,  J  ■, 
Clavev,    C.    D.    Smith,    Mike   Roach,  I?" 


-J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


a 
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1(1,  Lee  McCanlis  and   Poke   Roper 

iho  are  known  to  date  to  have  put 

ition  on  the  new  work. 

nsworth,  who  has  done  a  great  deal 

work  in  the  Yazoo  Delta,  was  in 

ist  week  renewing  friendships  with 

d"  iys.     Harry  is  looking  line,  a   little 

y   than  usual,   and   says   he   is  just 

;t  into  the  game  once  more.    A  dirt 

,, ;,  always  one,  contends  Harry. 

ijrris,  general  superintendent  of  the 

ii  Mississippi    Valley,    states    that    his 

.ire  hard  at  work  on  the  plans   for 

tion  and  preparation  of   foundation 

depot  at  Memphis  and  that  within 

iryiiear  future  invitations   will   be   sent 

1  ;number   of   the   larger   construction 

lis  section.     The  grading  work  will 

sroximately  400.0<iO  cu.  yds.  of  nia- 

;  moved  and  for  the  most  part  will 

irrfhovel  work. 

■  r  I  pleasant  visit  with  his   family,  Bill 

n.'ssistant  chief  engineer  of  the   Mis- 

Oldioma  &  Gulf  R.  R.,  has  returned  to 

,e<  Okla.,  to  resume  his  duties  with  his 

H    is  busy  locating  a  number  of  new 

I'h  1  his  road  will  build  at  once. 

It  resent  indications  it  looks  as  if  the 

■o<actors  will  have  plenty  of  work  this 

;r.  Not   so   long  since,   the   boys   were 

k-   moaning  their  fate  because  the  Mis- 

' -cr     Commission    had    decided    to 

i  the  money  at  its  disposal   for 

'  on  revetment  and  mat  work,  to 

if   the  usual   work   on   the   huge 

ictch  along  both  sides  of  the  big 

1    .m  Cairo  to  New  Orleans.     But  the 

•(•'ited   flood   now   about   to   reach    its 

.ige  will  cause  untold   damage  to 

.  ^,  even  if  large  portions  are  not 

,\     by    crevasses    occurring,    and 

ry  a   vast   amount   of   work   this 

it   is   an    ill    wind   that   docs   not 

tl'  levee  boys  luck.     The  crest  of  the 

r!    reach    Memphis     about     Tuesday 

'  then  top  the  gauge  at  42  feet  or 

;ig  to  the  belief  of  old  river  men. 

11    be   the    highest    water    that    ever 

I    tween  the  banks  of  the   Mississippi. 


To  say  that  all  ilic  levees  arc  capable  of  hold- 
mg  this  vast  volume  of  water  is  folly;  thev 
can't  do  it  in  their  present  shape,  .\lready  one 
portion  of  the  enib;uikmcnt  has  given  way  at 
Point  Pleasans,  Mo.,  and  at  the  present  writ- 
ing a  stretch  of  over  1,S(H|  feet  of  levee  has 
crumbled  and  the  mad  waters  rush  headlong 
through  a  chain  of  small  lakes  inlo  the  St. 
Francis  River.  The  volume  of  water  thus  go- 
ing into  the  St.  Francis  River  is  going  to 
Hood  the  low  laiuls  lying  in  that  valley,  and 
according  to  le\ec  engineers  is  going  to  show- 
conclusively  that  the  people  along  the  latter 
river's  banks  must  endeavor  to  protect  them- 
selves against  such  an  occnrronce  in  the  fu- 
ture by  building  small  enibanknieius  to  pro- 
tect the  lands  which  arc  subject  to  overflow 
from  water  which  Imds  its  wav  into  the  St. 
Francis  from  the  Mississippi  cither  from  that 
known  as  seip  water  or  from  the  volume  that 
can  be  expected  from  aiiunusual  flood  in  the 
main  stream.  The  town  of  Hickman,  Ky., 
protected  by  govcriinient  lovoe  and  one  built  by 
the  citizens  of  the  little  village,  is  battling 
hard  to  save  the  low  places  from  what  seems 
a  certain  break  in  the  levee.  Major  Smith,  in 
charge  of  the  United  States  forces  at  Mem- 
phis, has  riders  out  on  his  dikes  with  orders 
to  shoot  any  one  coming  near  the  embank- 
ments without  the  proper  countersign,  fearing 
that  the  levees  might  be  cut  to  save  those  be- 
low. Ben  Covington  of  the  St.  Francis  Levee 
Board  realizes  that  he  has  the  light  of  his  life 
on  his  hands,  for  his  levees  are  known  to  be 
somewhat  weak  in  places,  especially  at  Pecan 
Point,  where  the  old  levee  now  hangs  over  the 
caving  bank,  and,  should  it  break,  will  cause 
great  damage  in  the  territory  near  Marion, 
Ark.,  the  .same  land,  by  the  way,  which  was  so 
seriously  damaged  when  Hollybush  Icvec  .gave 
way  in  1007.  Major  Dabney,  in  charge  of  the 
upper  Yazoo  levee,  chartered  ;i  special  train 
from  the  Illinois  Central  to  rush  teams  and 
graders'  outfits  to  his  levee  at  Hollywood. 
Miss.,  where  a  break  is  expected  if  the  levees 
do  not  give  way  above  Memphis.  While  Ma- 
jor Woodruff  of  the  United  States  forces  at 
Vicksburg  seems  sanguine  of  his  chain  of 
dikes.    Bill     Stephenson,    Lowrancc     Brothers 


and  Henry  McCarten,  who  are  at  work  on  the 
Atherton  Loop,  a  new  levee  being  built  for 
protection  of  the  present  old  one,  think  that 
the  strain  of  water  rushing  down  the  valley 
will  be  too  great  for  the  rain  soaked  embank- 
ments and  that  only  a  miracle  can  save  the 
farmers  in  that  section  of  the  country  from  a 
serious  overflow.  Citv  Engineer  Weatherford 
of  Memphis  is  having  his  own  troubles  with 
the  high  water.  His  small  levee  in  North 
Memphis  has  so  far  withstood  the  tremendous 
strain  well,  but  according  to  lleiskell  there  is 
no  telling  liow  high  the  flood  will  go,  and  in 
order  that  he  may  not  be  caught  napping  is 
having  thousands  of  bags  of  sand  filled  to  re- 
inforce his  dikes  when  the  crest  of  the  rise 
reaches  Memphis. 

The  employes  of  those  outfits  which  have 
been  forced  to  lay  up  on  account  of  the  high 
water  have  almost  to  a  man  been  given  em- 
ployment by  cither  the  government  or  state 
levee  boards  as  riders  during  the  present 
flood.  By  riders  is  meant  men  who  go  along 
the  levees  day  and  night  looking  for  mis- 
creants who  might  cut  the  levee  in  order  to 
protect  land  below.  These  men  arc  empow- 
ered with  the  authority  of  a  United  States 
marshal  and  may  shoot  to  kill  any  one  who 
has  no  business  on  or  about  the  big  mounds. 
Pigs  and  cattle,  strayed  away  from  owners  on 
account  of  the  sudden  flood,  are  shot  at 
sight  should  they  be  found  on  or  near  the 
dikes,  for  they  indent  the  soft  dirt  and  oftimes 
cause  w'cak  spots  to  occur.  The  foremen  and 
commissary  clerks  of  the  idle  contractors  can 
make  from  $150  to  $200  per  month  during  the 
high  water  in  this  fashion,  and  being  in  the 
game  themselves  and  having  the  protection  of 
their  outfits  at  stake  in  many  instances,  they 
make  the  best  sort  of  riders  and  as  a  rule  are 
eagerly  sought  by  the  authorities  in  charge  of 
the  upkeep  of  the  levees. 

Washington. 

City  Commissioners  of  .Spokane,  Wash.,  are 
considering  plans  for  draining  Union  Park. 
The  estimated  cost  of  an  open  ditch  has  been 
set  at  $24.0110.  Morton  Macartncv  is  City  En- 
gineer. 


WATER- WORKS 


Arkansas. 

iSjting  Engineer  \\".  S.  Merkle,  1005 
Ink  of  Commerce  Bldg..  St.  Louis, 
i^)reparing  plans  for  the  improvement 
:  I  aterworks  and  electric  light  systems 
)|js,  Ark. 

'  |own  Council  of  Foreman,  Ark.,  has 
i<l  a  committee  to  let  contracts  for 
V.  nation  of  a  waterworks  system. 
I-,  Packard,  care  McPherson  Hotel, 
Uhia,  .A.rk..  who  was  recently,  granted 
n  ise  to  construct  a  waterworks  sys- 
nienton,  Ark.,  noted  in  our  last  issue, 
ci  struct  a  steel  tank  and  tower  of 
jdlons,  at  a  cost  of  $68,000,  including 
liis,  etc.;  also  about  10  miles  of  sew- 
I .  Packard  is  not  connected  with  the 
3  Speer  &  Dow,  of  Fort  Smith,  .'\rk., 
stated  in  our  March  27  issue. 

California. 

r  of   pipe   lines   and    conduits    for    the 

b|ion    of    the    Owens    river    water,    to- 

rji-ith  the  cost  of  the  same,  have  been 

i'(!   to  the   Public   Service   Commission 

I:  \ngeles,  Cal.,  by  Chief  Engineer  Wil- 

ilholland,   of   the   aqueduct.     The   cit- 

>ie  served   with    water    are    Pasadena, 

i|  Pasadena,    Alhambra,    Santa    Monica, 

and    smaller    communities    Iving    be- 

-os  Angeles   and    Crescent   bay.      The 

ne  is  estimated   to  cost  $886,102. 

Board-  of    Trustees    of     Sacramento, 

;  considering  the  proposition  of  sink- 

lisson  in  the  bed  of  Sacramento  river 

ish  a  supply  of  clear  water  to  Sacra- 

ind   relieve   the   danger   which   is   said 

iten  the  city  intake   from  a  change  in 

•!•  indicates 


the  river  current,  due  to  the  construction  of 
the  new-  railroad  bridge.  The  cost  is  estimated 
at  $.30,1)00. 

Florida. 

Plans  are  being  prepared  by  Consulting 
Engineers  Whitaker  &  Hill,  Forsyth  Bldg., 
.•\tlanta.  Ga.,  for  the  construction  of  a  2.000,- 
000-gal.  reservoir  at  the  waterworks  plant. 
Pensacola,  Fla.,  estimated  to  cost  $14.0011.  The 
work  will  be  in  charge  of  the  Water  and  Gas 
Committee,  D.  Hugelman.  Chairman. 


Georgia. 

The  city  of  Buford,  Ga.,  will  let  contracts 
in  30  to  00  days  for  the  making  of  extensions 
to  the  water  works  system,  for  paving  and  for 
the  building  of  a  public  school  building.  City 
Council  is  in  charge. 

Engineer  J.  L.  Ludlow,  of  Winston-Salem, 
N.  C.,  consulting  engineer  for  the  city  of  Co- 
lumbus, Ga.,  has  estimated  the  cost  of  the  in- 
stallation of  a  modern  waterworks  system 
at  $435,000.  The  work  would  include  a  5,000.- 
000-gal.  reservoir  located  on  Factory  Hill, 
north  of  the  city.     L.   H.   Chappell  is  .Mayor. 

The  citizens  of  Carrollton,  Ga.,  w-ill  vote 
on  April  3  on  the  proposition  of  jssuing  bonds 
in  the  sum  of  $4,000  for  making  improve- 
ments  and   extensions   to   the   waterworks. 

Illinois. 

^•Bids  will  be  received  until  I  n.  m.,  .-\pril 
20,  by  Board  of  Local  Improvements,  Hamil- 
ton, 111.,  for  furnishing  and  setting  hydrants 
and  hvdrant  branches  and  for  a  pump  house, 
pumping  plant  and  a  steel  tower  and  lank. 

^.Bids  will  be   received  until  1  p.  m.,  April 

work  now  open  for  bids.    ®  indicates  a  contract 


10,  by  Board  of  Local  Improvements.  Hamil- 
ton. 111.,  for  the  construction  of  a  water  dis- 
tribution pipe  system  and  sewers.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

^•Bids  will  be  received  by  L.  E.  McGaiin, 
Commissioner  of  Public  Works,  Chicago,  III., 
until  II  a.  m.,  .■\pril  13,  for  furnishing,  deliv- 
ering and  erecting  complete  at  the  Lake  View 
pumping  station.  Montrose  Blvd.  ami  Claren- 
don Av.,  all  steam,  water,  blow  off  and  ex- 
haust piping,  valves  and  fittings,  with  neces- 
sary drains  and  traps  required  to  equip  the 
temporary  boiler  plant  and  to  connect  this 
boiler  plant  with  engine  No.  1  and  with  two 
steam  turbine  units  and  two  air  pumps  to  be 
located  in  the  engine  room ;  also  the  furnish- 
ing, delivering  and  erecting  of  one  open  feed 
water  heater  of  1,000  H.  P.  capacity,  two  steam 
separators  and  blowofT  basin ;  also  the  fur- 
nishing and  placing  of  non-conducting  cover- 
ing on  all  steam,  exhaust  and  feed  water 
piping,  valves,  fittings,  heater,  steam  separ- 
ator and  boilers:  also  the  erection  and  connec- 
tion of  two  boiler  feed  pumps  and  three 
stoker  engines  to  be  furnished  on  the  prem- 
ises by  the  city. 

•I*Rids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  until  11 
a.  m.,  April  10.  for  furnishing  the  materials, 
labor,  etc..  necessary  to  construct  and  lay 
water  service  pipes  in  the  following  streets : 
S.  43d  Ct..  W.  27th  St.  to  W.  31st  St.,  N. 
Hamilton  .^v.,  Wellington  St.,  Barry  Av..  W. 
Huron  St..  Rockwell  St.  to  Western  Av.,  W. 
105th  St.,  Vincennes  Road,  Prospect  Av.,  W. 
Ohio  St..  Western  A\..  Campbell  Av..  N. 
Sawyer  Av..  Foster  Av.  Balmoral  Av.,  Sher- 

let  recently 


;o 
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man  Av.,  Slst  St.,  82d  St.,  Superior  Av.,  132d 
to   136th   St. 

•|"Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  April  10,  for  furnishing  and 
delivering  to  the  water  works  shops,  1330 
Indiana  St..  2,850  brass  union  nipples,  made 
up  as  follows:  1,250  3^  in.,  1,300  1  in.,  and  300 
1J4  in.  The  finished  union  nipples  must  con- 
sist of  80  to  84  parts  copper,  5  to  0  parts  tin, 
8  to  10  parts  zinc,  and  not  over  2  per  cent 
lead,  all  properly  mixed,  and  weigh  from  1  lb. 
to  2  lbs.  4  ozs.,  depending  upon  the  size.  Sep- 
arate bids  for  each  size  of  nipple  must  be  sub- 
mitted. 

^Bids  will  be  received  until  April  13.  by 
Board  of  Local  Improvements.  Moline.  111., 
for  the  construction  of  a  fi-in.  water  main 
in  portions  of  14th  St.  and  2(5th  Ave.,  as 
noted  imder  sewers. 

The  City  Council  of  Woodstock,  111,,  has 
decided  to  issue  bonds  in  the  sum  of  $10,000 


for   the   purpose   of    providing   funds    for   in-      '"^   water  system. 


Co.,  Wellesley,  Mass.,  $21,543;  Louis  B.  Ca- 
dario,  15  Court  Sq.,  Boston,  $21,794;  Conners 
Bros.  Co.,  157  Plain  St.,  Lowell,  $24,240;  C. 
.\.  Dodge  &  Co.,  Erie  &  Albanv  Sts..  Cam- 
bridge, $25,497;  Woodburv  &  Leighton,  201 
Devonshire  St.,  Boston.,  $2(3,345 ;  L.  D.  Wilcutt 
&  Sons  Co.,  146  Summer  St.,  Boston,  $26,840: 
George  E.  Mitchell,  166  Devonshire  St.,  Bos- 
ton, $27,487;  Covenev  Bldg.  Co.,  Hvde  Park. 
Mass.,  $34,000. 

Mississippi. 

The  Town  Council  of  Crystal  Springs, 
Miss.,  has  given  notice  of  intention  to  issue 
bonds  in  the  sum  of  $10,000  for  the  purpose 
of  liquidating  outstanding  indebtedness,  and 
improving  the  electric  light  and  waterworks 
plants. 

The  City  Council  of  Yazoo  City,  Miss.,  has 
authorized  the  issuance  of  $30,000  worth  of 
bonds  for  the  purpose  of  installing  water 
meters   and    for   the   general   improvement   of 


wells  now  being  bored.     The  waterwcl   ■ 
consist    of    approximately    3^4    miles'*'" 


cast 
fants. 


creasing  the  capacity,   extending  and   improv 
ing    the    citv    waterworks.      H.    G.    Fisher    is 
Citv  Clerk.' 

The  Belleville.  111..  VVater  Supply  Co..  will 
begin  at  once  to  lay  pipe  in  order  to  secure 
water  from  the  Mississippi  river  at  a  point 
above  East  St.  Louis.  III.  Charles  .Slocum 
is    Superintendent. 

Indiana. 

®Janies  B.  Clow  &  Sons,  of  Chicago,  111., 
have  been  awarded  the  contract  by  the  Board 
of  Public  Works  of  Fort  Wayne.  Ind.,  for 
the  furnishing  the  city  waterworks  depart- 
ment with  500  tons  of  pipe  and  the  amount  of 
special  pipe  necessary'  in  the  laying  of  that 
amount  of  tubing.  The  bid  was  $22.85  per 
ton  for  300  tons  of  12-in.  pipe;  $23  for  200 
tons  of  6-in.  pipe,  and  $.02V2  per  lb.  for  special 
orders,  w-ith  the  privilege  of  increasing  the 
entire  order  25  per  cent.  The  contract 
amounts   to   about  $11,400. 

The  Sullivan  County  Water  Co.  has  filed 
articles  of  incorporation  with  the  Secretary 
of  State  at  Indianapolis,  Ind.,  for  $75,000. 
The  new  company  will  install  a  waterworks 
in  the  city  of  Sullivan  during  this  'ear.  The 
incorporators  are  E.  M.  Kerlin,  J.  L.  Ebner 
and   T.   Morrisey,  of  Vincennes,   Ind. 

Plans  are  being  prepared  by  Consulting 
Engineers  Burgess  &  Long  of  Columbus,  O.. 
lor  the  installation  of  mechanical  filters  in  the 
city  of  Columbus,  Ind.,  at  an  estimated  cost 
of  $55,000.  The  work  includes  1,000,000  gals, 
reinforced  concrete  sedimentation  basin,  500,- 
000  gals,  reinforced  concrete  clear  well,  filter 
house  and  duplicate  4,000,000  gals,  daily  capac- 
ity low  life  pumps,  etc.  The  water  supply, 
will  be  secured  from  the  east  fork  of  White 
River.  .-Xn  election  will  be  held  April  10  to 
vote  on  the  proposition,  and  if  favorable  con- 
tracts will  be  let  about  ^lay  15.  Wm.  H. 
Rights  is  City  Engineer. 

Iowa. 

The  citizens  of  Defiance.  la.,  nn  March  25 
voted  to  expend  not  to  exceed  $8,000  for  the 
purpose  of  installing  waterworks.  Two  plans 
are  proposed.  One  is  for  water  pressure 
from  a  tower  built  on  cemetery  hill.  The 
other  is  an  air  pressure  system  with  air  tank 
stationed   at   pump   house. 

Kansas. 

The  city  of  Coffeyville,  Kans.,  has  sold 
Iwnds  in  the  sum  of  $1.30.000  for  the  instal- 
lation  of   a  waterworks  system. 

The  city  of  Gypsum.  Kans.,  has  retained 
Consulting  Engineers  Worley  &  Black  of 
Kansas  City,  Mo.,  to  prepare  plans  and 
specifications  for  the  installation  of  a  water- 
works system.  The  svstem  will  cost  from 
$12.00(1   to   $13,000. 

Massachusetts. 

©Following  bids  were  received  bv  the  Boar' 


Montana. 

The  city  of  Great  Falls,  Mont.,  W.  H.  Har- 
rison, City  Clerk,  rejected  all  bids  received 
Mar^ch  25  for  pipe  and  materials  for  the  con- 
struction of  a  12  in.  water  main  from  2nd  St. 
to  21st  St.,  starting  at  2nd  St.  and  extending 
east  on  3rd  Ave.,  south  to  6th  St.,  thence 
north  on  6th  St.  to  4th  Ave.,  north,  thence 
east  on  4th  Ave.  to  21st  St.;  also  the  comple- 
tion of  the  8  in.  supporting  line  of  21st  St. 
from  4th  Ave.  north  to  8th  Ave.  north,  in- 
cluding about  358  tons  of  8  in.  cast  iron  pipe, 
class  "C,"  24  tons  of  12  in.  cast  iron  pipe, 
class  "B,"  12  12  in.  gate  valves,  two  12x12 
crosses. 

Nebraska. 

©According  to  advices  from  Dunbar,  Neb., 
E.  E.  West  has  been  awarded  the  contract 
for  the  installation  of  a  new  system  of  water 
supply  at  the  county  farm. 

New  Jersey. 

^Bids  will  be  received  until  noon.  April  23. 
by  Quartermaster.  Fort  Hancock.  X.  J.,  for 
installing   a   water  main. 

New  York. 

♦J'Bids  will  be  received  until  3:30  p.  m., 
April  15,  by  Common  Council.  Boar(l  of  Con- 
tract &  Supply,  Yonkers.  N.  Y..  for  construc- 
tion of  two  covered  masonry  filters,  a  clear 
water  basin,  pipes,  gates,  castings,  venturi 
meters,  indicating  apparatus  and  screw 
pumps.      T.   V.   Mahony   is  'Secretary. 

•J-Bids  will  be  received  until  7  :.30  p.  m., 
.\pril  18.  by  Board  of  Public  Works,  Geneva. 
N.  Y.,  for  the  construction  of  a  30-in.  cast 
iron  intake  pipe.  7:i(i  ft.  long  and  crib  for  the 
city.  William  S.  Johnson.  "lOl  Tremont  St.. 
Boston.  Mass.,  is  Engineer. 

Consulting  Engineer  George  A.  Johnson, 
of  Johnson  &  Fuller,  150  Nassau  St.,  New 
York  City,  has  been  engaged  bv  the  Water 
Committee  of  Wellsville,  X.  'Y.,  on  the 
question  of  waterworks  improvement  at  that 
place. 

The  Vulcan  Rail  &  Construction  Co.,  17  N. 
Ninth  St.,  Brooklyn,  N.  Y.,  on  March  26 
submitted  the  lowest  bid  to  the  Board  of 
\yater  Supply  of  New  York  City  for  fur- 
nishinp-  and  delivering  bronze  ladders,  steel 
gratings,  wrought  iron  pipe  railings  and  steel 
plates  ioi-  the  upper  gate  chamber  of  Ashokan 
Reservoir  at  Brown's  station  in  the  town  of 
Olive,   Ulster   countv.     The   bi<l    was   «3,4<)7. 

North  Carolina. 

Plans  are  in  preparation  bv  Consulting  En- 
.gineer  William  M.  Piatt,  of  Durham,  N.  C, 
for  the  making  of  extensions  to  the  water- 
works system  of  Durliam.  estimated  to  cost 
$150,000.  The  work  will  include  a  4,000.000- 
gal.  high  duty  pumping  engine.  5.((00,(i(Mi 
filtration  plant,  boilers,  centrifugal  pumps, 
pipe,  specials,  valves,  etc.     The  present  source 


,f    nil-     -\Vr     1  r    ,T  -...-..   ...^   ^,^... .,       j>*F^,  ^iJ^-i-iaiD,   vcii\ca,  cLc.      i  ue  Drescut  source 
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construction  of  the  Hyde  Park  Pumping  Sta 
tion.    contract    being    awarded    to    the    lowest 
bidder:      .-X.    Varncrin    Co.,    101    Tremont    St 
Boston,  $19,984  :  J.  W.  Bishop  Co.,  683    \tlan'- 
:tic   Ave.   Boston..  $21,148;   Hapgood.   Frost  & 


ting_  of  contracts  has  been   set.     J.   C.   Michie 
is   Superintendent   of    the  plant. 

The  town  of  Clinton  X.  C.  will  shortly 
advertise  for  bids  on  waterworks  and  sew- 
ers   and    is    now    awaiting   results    from    deep 

•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


iron    pipe    6    to    10-in.    in    diametei 
valves,   pumping  station,   boilers,  pun>i  r" 
water  heater,   air  lift,   concrete  reserll"' 
tower  and   tank.     William   M.   Piatt  fr?""' 
ham,   N.   C,   is    Consulting   Engineer  i 
North  Dakota.        I 
Definite  plans   will  be  prepared  aft'i 
15  for  the  installation  of  a  new  watei'i 
system  in   the  city  of   Beach    N   Dal 
estimated  cost  of  $25,000.     The  sourcet   '" 
ply  will  be  secured   from  wells     N    n"''; 
is  Mayor.  :«ei 

Ohio. 

The    Ohio    State   Board   of   Health 
proved  the  plans  of  the  city  of  Akrofo''' 
municipal     filtration     plant     and    wati-n'' 
system.  " 

®Gould  &  Mayback,  Collinwood  «: 
Cleveland,  O.,  have  been  awarded  t 
tract  by  the  village  of  Euclid,  0.,  Ij 
Shoafif,  Clerk,  for  furnishing  the  mate]  - 
labor  necessary  for  the  improvement  : 
did  road  from  818.5  ft.  westerly  in ' 
center  line  of  Chardon  road  to  Upscrc 
by  constructing  a  10-in.  water  main  oif 
side,  and  a  10-in.  water  main  on  the  nJn 
side  of  Euclid  road,  from  the  easte  : 
of  Chardon  road  to  the  Upson  roac  T 
contract  price  is  $23,765.  The  F,  .\\ 
Engineering  Co,,  Williamson  Bldg!,  le 
land,  O..  is  Engineer.  Bids  were  >« 
March  25. 

Oklahoma. 

4*Bids  will  be  received  until  10  a.  n)i 
16,  by  Charles  Wheeler,  Jr.,  City  cierlM 
kogee,  Okla.,  for  furnishing  10  gate  il-, 
Bids  must  be  accompanied  by  a  itu 
check  for  $200.  Further  information  n 
obtained  by  the  city  clerk  or  .\lexand  r 
ter,  114  Liberty  St..  New  York  CitiC 
suiting  Engineer. 

^•Bids  will  be  received  until  10  a.  niA: 
9.  by  City   Council.   Muskogee,  Okla.,  • 
erection  and  construction  of  mechanica ic 
ment   for   water   purification   plant  am 
h.    p.    boiler,      .\lexander    Potter.   114  x 
St..   New  York.   N.  Y.,  is  Engineer. 

The   city   of   Bigheart,   Okla.,  plans  : 
stallation   of  a   waterworks  svstem  at  ;e- 
mated    cost    of    $12,000.      E.'E.   Walti: 
President   of  the   Board   of  Trustees. 

Pennsylvania. 

^Bids   will    be   received   until  April  , 
Paul    B.     Noftsker,    Secretary,    Shippeni 
Pa.,   for   repairing  and   lining  reservoii  Ire 
banks  of  reservoir  constructed  about  2  tar; 
ago. 

®The  board  of  Water  Commission: 
Reading,  Pa.,  Edward  Elbert.  Preside  ! 
awarded  the  following  contracts  for  tl  f: 
nishing  of  sirpplies  to  the  water  depsii: 
for  1912-13;  bids  opened  March  19:  I'  ' 
Cast  iron  pipe,  179.46  net  tons.  31,Smi 
bell  and  spigot  castings.  Standard  Ca.ir 
Pipe  &  Foundry  Co.,  $21.95  per  ton  anvl 
per  lb.  Item  2— Water  gates.  12  6  in.,  3' : 
3  12  in..  Darling  Pump  &  Mfg.  Co.,  $  5 
and  $26,  fespectivelv.  Item  4— Corpti 
cocks,  360  Vz  in,  60  %  in.,  .30  1  in.,  10  ( 
and  10  2  in.,  H.  Mueller  xMfg.  Co.,  $.3  5.' 
$.84,  $2.74  and  $4.73,  respectu-ely. '  It^.I 
Scrap  removal,  Luria  Bros  &■  Co.,  40,0  il 
cast  iron  pipe,  $210;  4,000  lbs.,  wrouglif 
pipe.  $21  ;  50  lbs.  copper,  $6 ;  100  lbs.  a- 
$10;  100  lbs.  rubber,  $1;  50  lbs,  vukiz- 
rubber,  $.50;  100  lbs.  rubber  hose,  $1.  n: 
— Removing  old  Bernhart  main,  ni 
O'Rourke,  10,0(.)0  ft.  of  10  in.  pipe  al.*' 
924  ft.  of  12  in.  pipe  at  $.08;  7:H8  ft.  of  : 
pipe  tunnel,  $.08;  7.38  ft.  of  12  in.  pipe  m 
$.08;  25(1  cu.  yds.  of  excavation  at  $.50. 

South   Carolina. 

The  citizens  of  Barnwell,  S.  C,  wil  i' 
May  8  on  the  proposition  to  issue  bonds- '' 
sum  of  $22,000  for  the  installation  of  ''■<■ 
works  and  electric  lights.  Survey  a.id?'' 
will  be  prepared  by  T.  B.  McCrary  of  A  "'' 
Ga.     R.  C.  Kirkland  is  Mavor. 
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ENGINEERING     &     CONTRACTING 


'1 


Texas. 


idiwiU  be  received  until  7 :30  p  ni., 
9  V  City  Council,  Pans,  Texas,  E.  H. 
istn    Mayor,    for   pumping   two  wells. 

e-t'ion    was    held     in     Terrell,     Te.x.. 

1  for  the  purpose  of  voting  on  the 
c(.if  bonds  in  the  sum  of  $-25,000   for 

vrks   improvements,    and   $20,000    for 

•>mmissioner  Robert  L.  Jones,  of 
or  Tex.,  in  his  annual  report,  makes 
illring  recommendations  for  the  water 
niif  Construction  of  brick  building 
DC  room  purposes  at  an  estimated  cost 
0  •  construction  of  an  underground 
elnk  for  fuel  oil  at  an  estimated  cost 
)(i  •  the  purchase  of  290  tons  of  12-in. 
p;>';  the  e.xtension  of  the  present  20-in. 
ai  the  purchase  of  500  tons  of  8-in. 
'0|Use   in  various   sections   of  the   city. 

izens  of  Dallas,  Tex.,  voted  .\pril 
ih  proposition  of  issuing  bonds  for  the 
ain  of  a  water  purification  plant  and 
h'  purposes.    No  engineer  has  been  se- 

,   B.  Winslett  is  City   Secretary. 

Virginia. 

n.-iave  been  prepared  for  the  construc- 
)f.  filtration  plant  in  the  city  of  Cul- 
,..,  to  cost  from  $<3,000  to  $8,000.  The 
icwill  not  be  let  before  July  15. 
•  uart  Water  Co.,  of  Stuart,  Va,.  has 
iarporated  with  a  capital  stock  of 
construct  a  waterworks  system.  The 


incorporators  arc  \\ .  11  \\  iniMish,  Presi- 
dent, M  \".  Stcdnian,  X'icc  President,  and  J. 
M.    Hooker.    Socretar- -Treasurer. 

Wisconsin. 

•{•Bids  will  111'  rccoivod  until  8  p.  m..  .\pril 
19,  by  Village  Board.  Independence.  Wis.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  any  or  all  of  the  fol- 
lowing items :  Wells,  pump  house,  motor 
driven  pump  and  discharge  pipe  line  connect- 
ing with  present  water  mains  in  said  village, 
all  in  accordance  with  revised  plans  and  speci- 
fications for  the  procuring  •>!  a  new  water 
supply  by  said  village.  Rvised  plans  and  speci- 
fications may  bo  seen  either  at  the  office  of 
Jacob  Jackson,  Clerk  of  Independence,  or  by 
application  to  W.  E.  Miller.  F.ngineer,  Madi- 
son, Wis. 

The  City  Council  of  Two  Rivers.  Wis.,  has 
appropriated  $l.j.00li  to  enlarge  the  municipal 
water    and    light    plant. 

Canada. 

•J-Bids  will  be  received  until  5  xi.  m.,  .\pril 
10,  by  S.  H.  Kent,  City  Clerk,  Hamilton,  Out.. 
for  the  laying  of  a  48-in.  steel  intake  pipe 
2,200  feet  in  Lake  Ontario  from  the  Ham- 
ilton Waterworks  Filtering  Basins  with  gate 
house,  crib,  piling,  etc.  .\lso  for  the  laying 
of  a  steel  and  concrete  conduit  from  the 
Beach  Pumping  Station  to  the  fdtration  bas- 
ins, with  gate  house,  piling,  manholes,  etc. 
Specification  and  forms  of  tender  may  be  ob- 
tained  from  and  plans  are  on   file   in  the  of- 


fice of  .\.  F.  Macallum,  City  Enginee-.  Ten- 
ders will  only  be  considered  upon  the  forms 
supplied  by  'the  city,  and  must  be_  sei.t  by 
registered  "mail,  in  care  of  S.  H.  Kent.  City 
Clerk,  addressed  to  Geo.  H.  Lees.  Esq., 
Mayor.  Chairman  Board  of  Control,  Hamil- 
ton, Ontario. 

®The  Moose  Jaw  Construction  Co.,  oi 
Moose  Jaw,  Sask.,  has  been  awarded  the 
contract  for  the  construction  of  a  reinforced 
concrete  reservoir  of  2,0(t0,000-gals.  capacity 
for  $;H,:ir.2  W.  J.  Francis  &  Co.,  Montreal. 
Que.,  are  Engineers.  Bids  were  opened 
March   18  by   E.   B.   Boniiell,  City  Clerk. 

®The  City  of  Moose  Jaw.  Sask,  E.  B. 
Bonnell.  City  Clerk,  has  awarded  the  contract 
for  suppljaiig  various  valves  and  fittings  for 
waterworks  installation  to  Drummond,  Me- 
Call  &  Co.,  of  Montreal.  Que.,  at  $8,400. 
Bids  were  openeil   March   18, 

The  city  of  London.  Out,,  intends  to  carry 
out  the  following  construction  in  the  water- 
works department,  of  which  H.  J.  Glaubitz 
is  General  Superintendent;  U.OOO  ft.  of  12- 
in.  main  extension  at  a  cost  of  $30.000 ;  two 
•■•vnchronous  motors  for  artesian  well  pump- 
ing plant,  one  of  20ii  h.  p.,  to  drive  existing 
gas  engine  turbine  pump,  and  cne  of  100  h.  p. 
to  drive  new  compressor,  including  air  com- 
pressor, $10,000:  one  low  lift  centrifugal 
pump  and  motor  of  1,500,000  gals,  per  day 
capacity  at  Springbank  pumping  station.  Bids 
have  been  received  for  most  of  the  maferial. 
.\ll  construction  work  will  be  carried  nut  en- 
tirely  by   the  city   force. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


California. 

Council  of  Oakland,   Cain,,   has 

contracts  for  the  construction  of 

sewers   in   annexed   sanitary   dis- 

and  3  to  F.  H.  Dahnke. 

Council  of  San  Diego,  Calif.,  has 

>  the  date  to  hold  the  election  for 

,>t)80,0i.i0  in  bonds  to  extend  sewers, 

Hiiis  and  make  certain  street  improve- 

Ihich   include  the  building  and   repair 

Engineer  of  San  Jose,  Calif..  Chas. 

1  ,T,   has  prepared  plans  and   specifica- 

r  the  sewering  of   the   Gardner   Dis- 

ioard  of  Public  Works  of  Los  An- 
alif..  has  recommended  to  the  City 
that  that  portion  of  the  Arroyo  de  la 
)  storm  sewer  extending  from  Temple 
llVlelrose   .\ve.   be   constructed   inimedi- 


rustees  of  the  town  of  Etna.  Siskiyou 

Calif.,    have    retained     Xed    Duncan 

t  as  their  engineer   in  the  design 

ction   of   a    sewerage    svstem    and 

rk-;  to  cost  about  S2O,000. 

Connecticut. 

ii,j  will  be  received  until  4  p.  m..  .A.pril 
\jie  city  of  Putnam,  Conn.,  for  the  con- 
tli  of  "1,200  ft.  of  12-in.,  1,400  ft.  of 
.13,000  ft.  of  8-in.  and  900  ft.  of  6-in. 
r  11  manholes.  8-in.,   and  -53  manholes, 

iorge  M.  Perry  is  City  Engineer.   C.  E. 
i|:r,  Norwich,  Conn.,  is  Consulting  Engi- 

Coted  February  29. 
Florida. 

City  Council  of   Eustis,   Fla.,   it  is  re- 
has  retained  Engineer  W.   P.   Bullock 
Nisas   City.    Mo.,    to    prepare   plans    and 
ilitions   for  the  installation   of   a   sewer 
It  is  contemplated  to  call  an  election 
bonds  in  the  sum  of  $20,000  for  the  im- 
t'ent. 

Iij  City    Council    of    Orlando,    Fla.,    has 
:^an  election   for  April  23   for  the  pur- 
f  voting  on   the   issuance  of   bonds   in 
sji  of  $88,000  for  a  sewerage  system. 

Georgia. 
'|ls  will  be  received  until  11  a.  m.,  April 

•!•  indicates 


25,  by  Constructing  Quartermaster,  Fort 
Screven.  Ga..  for  construction  of  a  bJO.OOO-gal. 
steel  water  tank  with  75  ft.  trestle  complete. 

Surveys  are  to  be  made  at  once  for  the 
construction  of  a  new  sewer  system  in  Ocilla. 
Ga..  by  the  J.  B.  McCrary  Co.,  of  .Atlanta.  Ga. 
It  is  not  probable  the  contract  for  this  work 
will  be  let  before  the  first  of  1913.  J.  J. 
Flandes  is  chairman  of  the  Sanitarj-  Commit- 
tee. 

Illinois. 

•{•Bids  will  be  received  until  .April  13  by 
Board  of  Local  Improvements.  Moline.  III., 
for  laying  a  (i-in.  water  main  and  an  8-in. 
sewer  main  in  14th  St.  from  Jiith  to  25th 
.\ves.  and  in  2.5th  .Ave.  from  14th  to  13th  Sts. 

^Bids  will  be  received  until  2  p.  m.,  .-\pri! 
10.  by  Board  of  Local  Improvements,  Law- 
renceville.  Hi.,  for  the  construction  of_  an  en- 
tire sewer  system.  Plans  and  specifications 
are  on  file  w'ith  R.  J.  Benefiel.  City  FIngineer. 
I.awrenceville,  III.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  1  p.  m..  .Vpril 
l;i.  In  Board  of  Local  Improvements.  Hamil- 
ton, III.,  for  the  construction  of  a  system  of 
sewers  and  water  distribution  pipe  system. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

•{•Bids  will  be  received  by  the  Town  of 
Cicero  until  8  o'clock  p.  m.,  -April  8,  for  fur- 
nishing labor,  materials,  tools,  etc.,  necessary 
to  construct  a  tile  pipe  sewer  in  W.  26th  St. 
according  to  plans  and  specifications  on  file 
at  the  office  of  the  Board  of  Town  Clerk.  Jno. 
J  Forrest  is  Secretary  of  the  Board.  Cash 
or  certified  check  for  10  per  cent  of  bid  must 
accompany  proposal. 

•{•Bids  will  be  received  by  the  Board  of  Di- 
rectors of  the  City  of  Chicago  .Vlnnicip-il 
Tuberculosis  Sanitarium  until  11  a.  m.,  .\pril 
1(1.  for  furnishing  the  tools,  labor,  materials, 
etc  necessary  to'  construct  the  sewerage  sys- 
tem as  planned  for  the  administration  build- 
ino-  and  nurses'  home  at  Brvn  Mawr  .Ave.  and 
40th  Ave  and  for  such  other  parts  of  the  con- 
tract as  plumbing,  masonry,  heating,  etc.  Plans 
and  specifications  on  file  at  office  ot  Frank  h. 
Wing.  1514  Fort  Dearborn  Bldg.,  Chicago. 

^P.ids    will    l)e    rcceiyod    by    the    Board    of 


Local  Improvements,  Chicago.  111..  E.  J.  Glack- 
in.  Secretary,  until  11  a.  in.,  .April  10.  for  fur- 
nishing tools,  labor,  materials,  etc..  to  con- 
struct brick  and  tile,  pipe  sewers  in  the  follow- 
ing streets :  Maplew,5od  .Ave..  G(i5  lin.  ft.  15 
in.,  average  depth  lO.'i  ft. ;  Maplewoml  .Ave., 
•507  lin.  ft.  12  in.,  average  depth  8.0  ft.:  E. 
101st  St.,  100  ft.  12  in..  3.5  ft..  5  house  drains 
125  lin.  ft.  <)  in..  3.5  ft. ;  S.  Ridgewav  .Ave..  640 
lin.  ft.,  24  in.  double  invert.  10  ft..  ti60  ft..  18  in. 
12  in..  9.0  ft.:  W.  32nd  St..  340  lin.  ft..  18  in., 
double  strength.  10.5  ft.:  S.  Hamlin  .Ave.,  1,300 
lin.  ft.  12  in.,  7.5  ft.;  S.  Hamilton  .Ave..  780 
lin.  ft  12  ill..  7V4  ft.,  wing  sewers  9  ft.  9  in., 
7%  ft. :  W\  Kedzie  .\ve.,  ii30  lin.  ft.  15  in.,  Kt.O 
ft...  680  lin.  ft.  12  in..  9  ft.:  Millard  .Ave..  350 
lin.  ft.  12  in.,  5M!  ft.:  S.  .Artx.-sian  .Ave..  665  lin. 
ft  15  in..  9',6  ft..  .507  lin.  ft.  12  in..  7%  ft.; 
W  43rd  PI..  150  lin.  ft.  12  in.,  6%  ft.:  N.  50th 
.Ave.,  1,020  lin.  ft.  30  in.,  double  ring,  12%  ft., 
340  lin.  ft.  18  ill.  double  strength.  12.0  ft. :  Pat- 
terson .Ave..  6-50  lin.  ft.  15  in.,  11.5  ft..  540  lin. 
ft.  12  in..  9.0  ft.,  670  lin.  ft.  12  in..  *.0  ft.,  (i80 
liu.  ft.  12  in.,  9.0  ft.,  670  lin.  ft.  12  in.,  9.0  ft.; 
Waveiand  .Ave..  670  lin.  ft.  12  in'.,  9.0  ft..  650 
lin  ft.  15  in.,  10.0  ft..  540  lin.  ft.  12  in..  10.0 
ft..  680  lin.  ft.  12  in..  9.0  ft..  670  lin.  ft.  12  in., 
9.0  ft. :  Warwick  .Ave..  650  lin.  ft.  15  in..  10.0 
ft.,  540  lin.  ft.  12  in.,  10.0  ft.,  670  lin.  ft.  12  in., 
9.0  ft.,  680  lin.  ft.  12  in.,  9.0  ft.,  670  lin.  ft.  12 
in..  8%  ft.:  S.  -Mozart  St^,  670  lin.  ft.  15  in., 
10%  ft..  670  lin.  ft.  12  in..  9%  ft.:  S.  Fran- 
cisco .Ave..  670  lin.  ft.  15  in..  10%  ft..  67o  lin. 
ft.  12  in..  9%  ft.:  S.  Honorc  St.,  1.-340  lin.  ft. 
12  in..  8%  ft.,  670  lin.  ft.  15  in..  9%  ft.:  W. 
73rd  St..  1,3.30  ft.  24  in.,  double  invert,  11.0  ft.; 
S.  Lincoln  St.,  1.-340  lin.  ft.  12  in.,  8%  ft.,  670 
lin.  ft.  15  in.,  9.0  ft.:  S.  Winchester  .Ave., 
1.340  lin,  ft  12  in.,  8%  ft.,  670  lin.  ft.  15  in.  8% 
ft.:  S.  Robev  St.,  1.340  lin.  ft.  12  in.,  8.0  ft.,  670 
lin.  ft.  15  in.,  8.0  ft.:  Funk  St.,  1,400  lin.  ft. 
15  in.  9%  ft.:  N.  Walnut  Ave.,  1,0.30  lin.  ft.  12 
in.,  8.0  ft.  The  work  includes  manhole  and 
catch  basin  construction,  according  to  specifi- 
cation on  file  at  the  office. 

®The  Board  of  Local  Improyements  of 
Galcsburg,  III.,  has  let  the  contracts  for  the 
construction  of  two  sewers  to  the  O'Connor 
Trading  &  Construction  Co.  of  Galesburg,  at 
$9,425  and  $887.  The  Sixth  Ward  sewer  will 
drain  Henderson  St.  frcm  Main  to  Losey  St., 
and  Olive  St  .  Lawrence  .Ave.  and  Hnwkinson 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ave.  between  North  and  Lose.v  Sts.    Tlie  V\'a- 
ters  St.  sewer  from  Seminary  to  Clicrrv  St. 

The  City  Council  of  Rockford,  III.  has  in- 
structed City  Attorney  Smith  to  prepare  an 
ordinance  for  a  sewer  system  in  the  Soutlieast 
End,  the  estimated  cost  of  the  svstem  being 
m  the  neighborhood  of  $f).j.000.  Edmmid 
Main   is   City   Engineer. 

Following  are   the   lowest  bids   submitted  to 
the    Board   of    Loc.il    Improvements.    Chicago, 
111.,   E.  J.  Glackin.  Secretary,  for  constructing 
sewers   in   streets   as   shown.     Prices   are   unit 
bids    and    include    cost    of   constructing   catch 
basins    and    maidiolcs :    Belle    Plaine    Av     670 
lin.  ft.,  12  in.,  $1.23:   Cullom   Av.,  (iT",  liu    ft 
12  in.,   SI.:W:    Cuvler  .Av.,   670   lin    ft     12   in 
$1.24;   N.   4r,th   Av.,  670  lin.   ft.,   12   in.,  $127- 
La    Fayette    Av.,    310    lin.    ft.,     12     in.,    $1.03; 
Simon    Rvan.    contractor;     MacFarlane     Av 
980  lin.  ft.,  12  in.,  $1.29;  98th  St.,  480  lin.  ft.,' 
12  m. ;   Scnilv  &-  Fosco,  contractors;   E    119th 
St.,  r,C,r,  lin.    ft.,    12   in.,  $1.23;   Perrv  Av..  310 
Ini.  ft.,  12  in.,  $1.07;  N.  Albanv  Av.',  1,340  lin 
ft.   12   in..  $1.32;   Simon    Rvan;     TeftVev      Av 
640   hn.   ft..   15   in.,   $2.35;   670   lin     ft   "  12   in 
$2.00;   Thos.   Burke;    N.  45th  Av..  .340  lin   ft.! 
15   in.,   $1,311;    Humboldt    .-Xv.,   670   lin     ft      12 
in.,    $1.20;    S.    Mav    St.,    620    lin.    ft.,    15 '  in 
$1.50;    Mich.    Pontorelli ;    Pease    Av..   660    lin 
ft..    15    in..   $1..35;    670    lin.    ft.,    12    in.,    $1.21- 
Thos.   Burke;  Bennett  Av..  650  lin.  ft..  18  in 
douflle    strength.    $2.50;    070    lin     ft       15     in' 
$1.45;  540  lin.   ft..   12  in.,  $1.40;   Thos.  Burke';' 
Paxton  Av.,  670  lin.  ft.,  18  in.,  double  strength, 
$2.75 ;  660  lin.  ft.  18  in.,  double  strength,  $3  25  • 
660  lin.  ft.  15  in.,  $1.50 ;  500  lin.  ft.  12  in.,  $1.39 '; 
Thos.    Burke ;    Lincoln    Parkway,    82    lin     ft ' 
3%   ft.   double  ring,  $5.00;   600  lin.   ft.,  3.0   ft' 
double    rmg,    $4.50;    Lake    Shore    Drive     904 
hn.  ft..  2%  ft.  double  ring.  $4.00;  1,050  lin    ft 
2      ft.     double     ring.     $:3.00 ;    600    ft.,    15     in 
$1.75:    580    ft.,     12    in..    $1.75;    wing    sewers' 
550  lin.   ft.,   15  in.,  $1.75;   Chr.    Malone ;   Ros- 
coe    St..   635    lin.    ft.,    .3.0    double    ring,    $5  00- 
1.240    hn.    ft,   2'/i    ft.    double    ring.    $2.55-    n' 
California  Av.,  .3-30  lin.  ft.,  2  ft.  double  invert 
$2.2,-);    .360    lin.    ft.,    V/,    ft.,    double    strength 
$1.80;   380   lin.    ft.,    15    in..   $1..50;   790   hn     ft 
12  m.,  $1.24;   bulkhead,  $1,000;   He  Vito   Pas- 
sarelli   &   Tirtelli. 

Indiana. 

®The  Board  of  Public  Works  of  \iiicennes, 
Ind.,  has  employed  Consulting  Engineer 
George  W.  Fuller  of  New  York  City  to  super- 
vise the  construction  of  the  sewer' system  in 
Vmcennes,  the  contract  for  which  was  re- 
cently awarded  In-  the  Vincennes  Sewera<^e 
Association  to  the  Stewart,  Sheets  Co.  Sf 
Tiffin,   O. 

®The  City  Council  of  Decatur,  Ind  has 
let  the  contract  for  the  construction  of  the 
Mernman  sewer  in  the  south  i);irt  of  the  city 
to  Henry  Stevens  at  $1,495. 

.\  number  of  improvements  are  to  be  made 
in  Kendallville,  Ind.,  during  the  year  at  an 
estimated  cost  of  $6-5,000.  The  mun'icipal  plant 
will  lie  overhauled  at  an  approximate  cost 
of  $35,000;  North  iMain  St.  and  the  alleyway 
between  Mam  and  Orchard  Sts.  will  he  p'aved 
and  a  sewer  will  be  constructed  in  Railroad 
St..  at  a  cost  of  $10,912. 

®The  Board  of  Public  Works  of  Terre 
Haute,  Ind.,  has  awarded  the  following  con- 
tracts for  sewer  construction.  Second  St 
.sewer.  Hulman  to  Idaho,  W.  C.  Dorsey  $919 ' 
Fourth  St.  sewer,  Hulman  to  Idaho"  W  C 
Dorsey.  $9.35;  Seventh  Ave.,  Third  St'  to 
Fourth,  Sixth  St.  to  Fourth,  J   P   Welch   $432- 

E'7oQ-'''v-^'u7'', '"   Hancock,   W.   C.   Dorsev! 
J!'..w.i:   Eighth  Ave.,   Lafayette  Ave    to   12V. 
Rowen  Construction  Co..  $2,520;  19th  St    Pop"- 
L^,''.  '°    Crawford,    Bowen    Construction    Co 
V ■■",''■    24th    St.    .Spruce    St.    to    Schaal    Ave'. 
(•oulkes  Construction  Co..  $.5..5.58  •  Third   \ve 
Sixth  to  Fourth  St..  W.  H.  Roberts   Jr    $.387'-' 
■niirth   Ave.,   Fourth  St.  to  second  alley  east 
-like  .Sweeney.  $317;   13th  St..  Chestnut' St    to 
VV  abash  Ave.,  Luke  Sweeney.  $1,195;  Oakland 
Ave..    Schaal    Ave.    to    Wabash    Ave      W     H 
Roberts,   Jr.,  $4.59;    Home   Ave..    Schaal   'Ave' 
to   Wabash   Ave.,   W.    H.    Roberts,   Jr     $703- 
11th   St.,   Elm   to   Spruce,  J.   P    Welch'  $94''' 
Ash  St.,  ;3th  to  14lh,  W.  H.  Roberts  Jr'  $688- 


Second  St.,  Hulman  to  Washington  Ave., 
Foulkes  Construction  Co.,  $2,860.  The  total 
cost  of  the  sewer  construction  work,  accord- 
ing to  tlie  lowest  bids,  is  $2,877. 

Iowa. 

©Lewis  &  Leeder  of  Sioux  City,  la.,  have 
been  awarded  the  contract  by  the  City  Council 
of  Sioux  City,  la.,  for  the  construction  of  a 
storm  water  sewer  in  Jackson  St.  for  $11,000. 
Paul  J.   Wells  is  City  Clerk. 

©Street  &  Steuck  of  Dubuque.  la.,  have 
been  awarded  the  contract  by  that  city  for  the 
construction  of  an  8-in.  tile  pipe  sanitary  sewer 
in  Queen  St.,  from  the  present  manhole  in 
Queen  St..  northerly  in  Queen  St.,  to  a  point 
opposite  the  center  of  Lot  46  A,  Stafiford's 
Add.,  requiring  970  liii.  ft.  of  pipe  and  5  man- 
holes. The  contract  for  the  construction  of 
an  8-in.  tile  pipe  sewer  in  Kniest  St.,  from  Lin- 
coln Ave.  to  the  east  line  of  Saunders'  Sub., 
was  awarded  to  the  O'Farrell  Contracting  Co. 
of  Dubuque.  Bids  on  ])otli  sewers  were  opened 
March  21. 

The  City  Council  of  Mason  City,  la.,  has 
taken  steps  to  secure  a  site  for  the  proposed 
sewage  disposal  plant  on  the  north  side  of 
Lime  Creek,  opposte  the  outlet  of  the  Willow 
Creek    sewer. 

Plans  are  on  file  in  the  City  Clerk's  office, 
i\Iason  City,  la.,  for  the  construction  of  3,000 
ft.  of  8-in.  pipe  sewers,  estimated  to  cost 
$4,000.  The  contract  will  be  let  about  April 
15.     F.   P.   Wilson  is  City  Engineer. 

Following  bids  were  received  by  the  City 
Council  of  Ottumwa,  la.,  for  the  construction 
of  one  and  one-third  miles  of  trunk  sewerage 
of  various  dimensions,  entailing  a  cost  of  ap- 
proximately $120,000;  Ballingall  branch, 
lower  section,  5  ft.  in  diameter,  .550  ft.  long, 
Charles  Chilton,  Ottumwa,  $4,463;  John  W. 
Scott,  Ottumwa,  $4,885.  Ballingall  branch, 
lower  section,  4  ft.  in  diameter.  735  ft.  long, 
Charles  Chilton,  $5,476;  John  W.  Scott,  $5,- 
145.  Blake's  branch  extension  drain.  350  ft. 
long,  8  ft.  in  diameter,  to  be  of  brick  and 
stone.  John  W.  Scott.  $5,163. 

The  town  of  Reinbeck,  la.,  will  construct  six 
miles  of  sewer  this  year  at  an  estimated  cost 
of  from  $40,000  to  $50,000. 

The  annual  budget  for  the  city  of  Sioux 
Falls,  la.,  includes  from  $13,000  to' $18,000  for 
sewer  work. 

Kansas. 

®The  City  Commissioners  of  Wichita,  Kan., 
have  awarded  the  contract-  for  the  construc- 
tion of  an  inverted  sewer  on  Third  St.,  from 
the  drainage  canal  to  Lorraine  .^ve.,  to  Mc- 
Guire  &  Stanton  of  Leavenworth,  Kan.  at 
about  $.58,419.  The  brick  will  be  laid  'for 
$1.64  per  yd.;  e.xcavating  will  cost  $0..30  per 
—      -d..    and   hauled   a   distance   of    1.300    ft. : 


Secretary   of   the    S 


ewerage 


$0.35    for   dirt   excavation    conveyed   not    fur 
ther  than  2,600  ft.,  and  $0,40  for  excavated  dirt 
transported  over  2,600  ft. 

®E.  Eby  of  Wellington.  Kans.,  has  been 
awarded  the  contract  by  the  city  of  Mulvane. 
Kans.,  for  the  construction  of  a  sewer  sys- 
tem at  $9,865.  The  work  will  include  trench- 
ing and  laying  about  16.000  lin.  ft.  of  8,  10.  12 
and  15-in.  pipe,  constructing  manholes,  lamp- 
holes  and  flush  tank.  Bids  were  opened  March 
25  by  Robert  P.  Syfer.  L.  C.  Lawton,  Newton. 
Kans.,  is  Engineer. 

Fred    Tarry  &    Son    of   Leavenworth,   Kan  , 

submitted  the  lowest  liid  to  Maj.  G.  G.  Bailey, 

Constructing       Quartermaster,  '  Fort    Leaveii- 

for  the  construction  of  a  sewer 

O.  quarters.     Bids  were  opened 


worth,  Kans 
to  the  N.  C 
March  30. 


gers 
sion. 

Chief  Eiigineer  Clavin  W.  HendridL  . 
Sewerage  Commission  of  Baltimore  i    "' 
submitted    spcifications   for  $1.5000o'    ''"* 
sanitary    sewers    and    storm-water  P   ' 
The    largest    contract     provides    for  ''' 
sewers      in     the     district    bounded  li"' 
Place,  Jones  Falls,  the  Fifth  Regimen P' 
and  North  Av.     Another  contract  is  f  ['" 
itary  sewer  in  the  territorv  bounded   p 
St.,  Jones  falls,  Frederick  St.,  and  Cft 
The   storm-water   drains  are  to  be  loi  i^" 
different  sections  of  the  city  and  willL  i '" 
so   as    to   keep   that   work   ahead  of  f    '' 
paving  to  be  done  by  the  Paving  Co4v 
Michigan. 

^Bids    will    be    recei\ed    until   l-;]i, 
April  8,  by  Pontiac,  Mich.,  for  the  coiis,. 
of   15  sewers,  a  total  of  approximateLi' 
C.  L.  Groesbeck  is  Clerk  of  the  (■" 


ft. 

®The  City  Council  of  Lansing,  'Mi'  i 
awarded  the  contract  for  completi' 
sewer  on  Herbert,  Norman  and  Isbell- 
Fitzpatrick,  Fisher  &■  Novce  for  $2441'*- 
original  contract  with  John  Algate'aiJ 
to  $36.0(10.  ™ 

Minnesota. 

^•Bids  will  be  received  until  Apri'.^ 
city  of  Tracy,  Minn.,  for  the  construi.n 
septic  tank  and  sludge  bed.  estimated  - 
about  $1,500.  H.  F.  Blomquist  Mb 
Minn.,  IS  Engineer.  L.  J.  Fitch,  Tracy  l-r 
IS  official  in  charge  of  the  work. 

©Following  bids  were  received  by  t  i 
Council  of  Duluth,  Minn.,  for  the' ccir 
tion  of  the  Woodland  sanitary  trunk  linev 
from  Austin  St.  to  Lake  Sup'erior  at  36lV 
east,  bids  for  which  were  opened  Ma 
Hugh  Steele.  Duluth.  $.35,303,  awards  o 
tract;  John  Bergman,  Duluth.  $41,.5.31P 
toret-Lawrence  Co.,  Duluth,  $37,97.3- 
Johnson.  Duluth,  $37,241 ;  A.  G.  Osma  T 
luth,  $38,678 ;  P.  McDonnell,  Dulutb,  $41 
George  R.  King,  Duluth,  $51,.515-  M-i 
gerald.  Duluth,  $46,291;  Eraser  &  Dair 
St.  Paul,  $45,571  ;  O'Neil  &  Preston,  Sf' 
$57,846,  and  H.  L.  Bartlett,  St.  Paul,  $4:;t 
The  citizens  of  Cold  Spring.  Minn  la 
voted  $4,000  for  the  construction  of  atv. 
and  will  shortly  call  for  bids  to  constn  . 
same. 

Missouri. 

•I«Bids  will  be  received  until  7  i.  ni.,.pi 


Maryland. 

_4*Bids  will  be  received  until  11  a.  m..  .\pril 
L.  by  Board  of  Awards,  Baltimore,  Md..  for 
the  construction  of  sanitary  lateral  sewers  in 
Districts  18  and  40-B.  The  work  will  include 
the  following  approximate  quantities-  Dis- 
trict No.  18:  3.5,7.50  lin.  ft.  vitrified  pipe  sewer 
8  to  24  ins.  in  diameter;  2,250  lin.  ft.  27  in' 
sewer,  vitrified  pipe  or  brick  and  cement:  21,- 
wO  hn.  ft.  vitrified  pipe  house  connections 
District  No.  40-B:  3.3,000  lin.  ft.  vitrified  pipe 
.sewer.  8  to  12  ins.  in  diameter;  20.000  lin.  .ft 
vitrified  pipe  house  connections.     H.  W.  Rod- 


5,  by  J.  R.  Dearmont.  City  Clerk.  Moitn  ':.t 
Mo.,  for  the  construction  of  about  4,3  li 
ft.  of  10-in.  sanitary  sewer  main  and  Ifia 
holes,  and  1,180  lin.  ft.  of  12-in.  storm  :,-f 
also  10  inlets  and  3  manholes.  Seitz-Petur 
Engineering  Co.,  St.  Joseph.  Mo.,  are  n.2' 
neers. 

®Olson-Schmidt  Construction  Co..  S 
Joseph.  Mo..-|ias  been  awarded  the  ctfi 
by  the  Board  of  Public  Works  of  that  c  t: 
the  construction  of  the  South  Pa:-k  i2 
sewer  from  6th  and  .\tchison  Sts.,  aiih 
erals  to  22d  and  Commercial  and  22d  tria- 
field  Sts.  The  contract  price  is  $15,000.  iit 
were  opened  March  8. 

Montana. 

C.  W.  Swearengen  of  Missoula,  Moniha 
been  engaged  by  the  city  of  Lewistown,  Ini 
as  consulting  engineer  for  the  new  sevvig' 
system. 

New  Jersey, 

^Bids  will  be  received  until  8  p.  m.,  iri' 
15,  by  City  Council,  Sea  Isle  City,  N.  Jip 
furnishing  the  necessary  labor  and  raaia 
for  the  construction  of  a  reinforced  coi* 
sewage  treatment  tank  and  appurtenance  W' 
an  intercepting  sewer  with  manholes,  W' 
ejectors,  etc.  R.  L.  Goff  is  Engineer,  (s" 
City,  N.  J. 

•I-Bids  will  be  received  until  .^pril  2by 
Common  Council,  Rahway,  N.  J..  Fra "! 
Marsh.  City  Engineer,  for'the  constructicJ' 
sewers  in  Harrison  and  Whittier  Sts.,  CoJ< 
Place  and  Newton  St. ;  in  Scott  Ave.,  'w 
and  Monroe  Sts. ;   in   Main  St.  from  Mo'C 


St.   to   Irving   St.     The   approximate  am"' 
4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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.  be  (lone  and  material  lo  be   fur- 

-  follows:     4,204   ft.  8-in.   vitrified 
ft.    Ii1-in.    vitrified    pipe ;    388    ft. 

vijiicd  pipe:   1,47()  ft.  (i-iii.  laterals  to 

nrhlnes  of  Main  St.,  as  sbown  on  plan, 

'.  sufficient  number  of  G-in.  connec- 

.  .vn  on  plans ;  27  manholes.    Cash 

check   tor  $oOO,   payable   to   "The 

Common   Council  of  tlie  City  of 

accompany  each  bid.     Plans  and 

-.  contract  and   bond   may  be  ex- 

c  office  of  the  City  Engineer  after 

i;  arc  tlu-  seven  low  bids  received 

the  South  Orange,  N.  J.,  Town- 
itee  for  the  construction  of  sani- 

in    Hiltonia    District,    for    which 

'ittcr.  114  Liberty  St.,  Xew  York 

-ulting  Engineer;  (1)  standing  for 

:i  Befumio;   (2)  James  }.  Fusco, 

\'.  J.:    (■i)    Louis   Jact|ues,   Eliza- 

.\i|.;    (4)    Cantrell    Construction    Co., 

'el' ia.   Pa  :    (o)   James   Christie,   New- 

:i\varded  contract;    (fl)    Claire  D. 

selip.   L.   L;    (7)    Antonio   Costa, 

J.     These  sewers  are  to  be  con- 

I  wet  clay  gravel.     The  specifica- 

s  work  call  for  the  construction 

lly  water-tight  sewer.     .-Ml  joints 

de  with  G-K.  compound: 

i   of   Public   Works   of    Paterson, 

rdered    the   construction    of    the 

wers:      Knickerbocker    .\ve.,    be- 

n  and  Hazel   Sts.,  through  Hazel 

-!.,  to  Dakota  St.,  to  Gould  Ave.; 

between  Carroll  St.  and  Summer 
agh  Summer  St.  from  Harrison 
-  ;  ^L^rtin  St.,  between  Oak  St. 
-;..  and  through  Bond  St.  from 
'ver  Sts. ;  Lawrence  St..  between 

and  Mercer  St.;  West  18th  St., 

.,t     2()th     St.     and     West     28th 

West     28th     St.     from     West 

Litle     Falls     turnpike :      Bur- 

tween  Hamburgh  .Ave.  and  Bel- 

ilast  lilth  St..  between  Si.xth  and 

-  :  East  19th  St..  between  Eighth 
es. :  East  2Jth  St.,  from  Lot  No. 

Ave.  and  along  21st  Ave.  to  East 
h   Ave.,   between   East  27th   and 

-  :  Vernon  Ave.,  between  Crooks 

Aves.     and        along     Dundee 

in     Vernon     to     Trenton      Aves.; 

a|.\ve.,    between    Ryerson     Ave.    and 

St. ;     Edmund     St..     between     To- 

and  Hill  St. ;  Harrison  St.,  between 

e.  and  East  18th  St. 


f    8  In.  vit.  pipe  sewer.     6  to     S  ft.  deep 

'    8  In.  vit.  pipe  sewer.    8  to  10  ft.  deep 

■    8  in.  vit.  pipe  sewer.  10  to  12  ft.  deep 

">  'n.  vit.  pipe  sewer,     6  to    S  ft.  deep 

II.  vit.  pipe  sewer,     S  to  10  ft.  deep 

ss  than  10  ft.  deep 

•le  over  10  ft.  deep 

:i  8  in.  pipe 

.-  i'U  10  in.  pipe ' 

!.  of  1-3-6  concrete 

of  B.  M.  slieeting  left  in  place 

Is.  of  quicksand. 

.vds.  of  reels 


gincer.    J.  M.  Kilcy  is  Secretary  of  the  Board. 

The  (Jueens  Topogriiiihical  Bureau,  New 
York  City,  has  called  for  maps  of  Mollis,  with 
a  view  to  completing  pl^ms  for  the  installa- 
tion of  a  sewer  svstem  in  that  borough.  The 
sewage  will  proliably  be  .lisposed  of  in  a  new 
plant  in  South  Jamaica. 

.A  movement  has  been  started  in  Lawrence. 
L.  I.,  to  have  a  sewer  svstem  installed  in  that 
village  and  Inwuod  and  Ccdarluirst.  The  es- 
tmiated  cost  of  a  disposal  plant  is  placed  at 
$-iO.O()ll. 

North  Carolina. 
®W.  S.  Stancill  has  been  awarded  the  con- 
tract, according  tu  advices  from  Charlotte, 
N.  C,  for  the  laving  of  the  sewer  lines 
tl--ough  Colonial  Heights,  a  suburb  of  Char- 
lotte. 

The  town  of  Clinton,  N.  C,  will  shortly  ad- 
vertise for  bids  for  the  crmstruction  of  sev- 
eral miles  of  pipe  sewers  from  8  to  12  in.  in 
diameter,  with  manholes  and  automatic  flush 
tanks.  Plans  have  been  prepared  bv  Consult- 
ing Engineer  William  M.  Piatt  of  Durham, 
N.   C. 

North  Dakota. 

4*Bids  will  be  received  until  5  p.  m.,  .April  8, 
by  E.  R.  Orchard,  City  .\uditor.  Fargo,  N. 
Dak.,  for  furnishing  all  materials  for  the  con- 
struction of  a  12  in.  lateral  sewer  on  8th  St. 
soutti,  extending  from  9th  .'\vc.  S.  to  10th  .\ve. 
S.  in  Sewer  District  No.  3. 

Ohio. 

^Bids  will  be  received  until  nnon.  .April  d. 
by  Director  of  Public  Service,  Hamilton,  O., 
for  furnishing  the  necessary  labor  and  mate- 
ria! for  the  construction  of  a  storm  sewer  in 
Walnut  St.  from  7tli  to  9th  St.  Plans  and 
specifications  are  on  file  at  the  office  of  the 
City  Engineer.    J.  .A.  Holzberger  is  Clerk. 

•J»Bids  will  be  received  until  noon,  April 
1-5,  by  Directors  of  Public  Service,  Lakewood, 
O..  for  the  necessary  labor  and  material  for 
the  construction  of  sewers  in  West  Madison 
Ave.,  in  the  City  of  Lakew-ood.  Bids  will  be 
received  separately  on  the  following  sections : 
1.  From  Rocky  River  to  a  point  120  ft.  west 
of  Bunts  road.  2.  From  Highland  .\ve.  to  a 
point  120  ft.  west  of  Bunts  road,  in  accordance 
with  the  plans  and  specifications  for  such 
work  now  on  file  in  the  office  of  the  Engi- 
neer at  the  Citv  Hall.  Lakewood,  O.,  and  at 
the  office  of  Charles  W.  Root.  C.  E.,  1030  So- 


Ibids  

's  fixed  by  contract. 


$13.4S9  $15,329  $1 


.85 

7.00 

.iSO.OO 

730.00 

2000.00 


$1,".TS.">  $1.^.963  $16,332  $16,630 


New  York. 

will  be  received  until  10  a.  m..  .April 
F.  Howard.  Secretary  of  the  Board 
:  Works.  Corning.  N.  Y.,  for  build- 
1  and  sanitary  sewer  extensions.  Plans 
le  with  W.  O.  Drake,  Superintendent 
'ard. 

will  be  received  until  4  p.  m.,  .April 

■ard  of   Contract   and    Supply,    Bing- 

N.  Y.,  for  the  laying  of  vitrified  pipe 

a   number   of    streets    and    avenues. 

ipkins  is  Clerk. 

will  be  received  until  11  a.  m..  .April 

)ard   of   Contract   and    Supply,    Troy, 

r  the  labor,  services  and  materials  re- 

1  the  construction   of  a  public  sewer, 

necessary    regulations    and    connec- 

Fales  Court,  from  Excelsior  .Ave.  to 
tT  Ave.,  in  the  citv  of  Trov.  Plans 
ifications  are  on  file  with  the  City  En- 

^  indicates 


ciety  for  Savings  BIdg..  Cleveland,  O.     J.  W. 
Chr'isford  is  Director  of  Public  Service. 

It  is  reported  that  Louis  ,A.  Boulay  of  the 
firm  of  Smith  &  Boulay  of  Toledo,  O..  has 
been  employed  by  the  Town  Council  of  Port 
Clinton.  O..  to  prepare  plans  for  the  installa- 
tion of  a  sewerage  system. 

Oklahoma. 

.An  election  was  held  in  Oklahoma  City. 
Okla.,  on  .April  2  for  the  purpose  of  votjng 
on  the  issuance  of  bonds  in  the  sum  of  $275,- 
000  to  extend  the  present  main,  sanitary  and 
storm  sewer  system,  and  $.")G.00O  for  the  pur- 
chase and  erection  of  highway  bridges  and 
concrete  arches  where  needed.  Four  sewer 
extensions  are  proposed,  as  follows :  E.  Noble 
main  storm  sewer,  extending  from  14th  St. 
south  on  Santa  Fe  right  of  way  to  Canadian 
River:  Blackwelder  and  Linwood  mains,  ex- 
tending through  Bell  Vern  and  Linwood  ad- 
work  now  open  for  bids.    ®  indicates  a  contract 


ditions  and  emptying  into  the  Canatliau  River 
near  the  water  station ;  E.  .Ave.  main,  starting 
at  23d  St.  and  Kate  Ave.,  southeasterly  to 
Fourth  St.,  emptying  into  the  Canadian  River 
at  Fouth,  south  of  the  Fair  Grounds.  The 
fourth  proposed  extension  is  a  sanitary  sewer 
in  Capitol  Hill  to  be  known  as  College  Hill 
main,  starting  at  .A  and  Walker  .Aves.  in  Capi- 
tol Hill  and  emptying  in  Canadian  River  at 
the  treating  plant,  .Ash  and  Western  .Aves. 
Plans  and  specifications  for  all  these  exten- 
sions were  adopted  by  the  City  Commission- 
ers. 

Oregon, 
<!)The  City  Council  of  Portland,  Ore.,  has 
let  the  contract  for  the  construction  of  the 
East  Stark  St.  trunk  sewers,  Nos.  1  and  2,  to 
the  Consolidated  Contract  Co.  of  Portland,  at 
$til,")82  for  No.  1  and  $10!l.(!71)  for  No.  2.    No, 

1  runs  from  the  river  to  East  21st  St.  and  No 

2  from  East  21st  District  to  East  41st  St.  A 
district  sewer  in  Eastmoreland  was  awarded 
to  the  Pacific  Bridge  Co.  of  Portland  at  $55,- 
20fi. 

Pennsylvania. 

•{•Bids  will  be  received  until  2  p,  ni.,  .April 
12.  by  Board  of  Trustees.  S.  W.  Waters.  Sec- 
retary, State  Hospital  for  Insane,  Warren,  Pa., 
for  constructing  additions  to  the  sanitary 
sewer  system,  a  pumping  plant  and  a  disposal 
plant.  The  work  briefly  outlined  is  as  fol- 
lows :  Laying  8,70o  T.  C.  pipe  sewers,  size* 
8,  10,  12  ins. ;  constructing  receiving  well  and 
pump  house:  furnishing  2  centrifugal  pumps, 
driven  by  electric  motors,  capacitv  each  SOU 
.gals,  per  minute:  laying  3,850  ft.  10-in.  C.  I. 
force  main ;  constructing  one  disposal  plant, 
consisting  of  settling  tanks,  sprinkling  filter, 
cheinical  house  and  sludge  filters.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
Steward  in  North  Warren,  Pa.,  or  at  the  of- 
fice of  the  engineers,  or  may  be  obtained  by 
depositing  $20  with  the  engineers.  .Albright  & 
Mebus,  !)08  Land  Title  Bldg.,  Philadelphia. 

4»Bids  will  be  received  until  .April  10  by 
the  State  Health  Department,  Ilarrisburg,  Pa!, 
for  the  construction  of  a  sewer  system  at  the 
State  Sanitarium  at  Cresson.  The  work  will 
include  about  6.(i00  ft.  of  8-in.  terra  cotta  pipe 
sewer,  sprinkling  filter,  contract  bed.  etc. 

4«Bids  w  ill  be  received  until  10 :30  a.  m.. 
.April  5,  by  city  controller.  Pittsburgh.  Pa., 
for  the  construction  of  sewers  in  the  follow- 
ing streets  and  alleys :  Darlington  road,  from 
the  present  sewer  at  a  point  700  ft.  east  of 
Murjay  .Ave.  to  present  sewer  on  Murray 
-Ave..  18  in.  pipe  relief.  Barn  alley  from  a 
point  about  3t!0  ft.  northwest  of  Morgan  St. 
to  present  sewer  on  Morgan  St.,  12  in.  pipe. 
Rebecca  St.,  from  crown  north  of  Black  St. 
to  present  sewer  on  Black  St.,  15  in.  pipe  with 
9  in.  pipe  laterals.  Jordan  alley  from  a  point 
about  CO  ft.  west  of  Evaline  St.  to  present  sew- 
er on  Jordan  alley,  at  Winebiddle  St..  12  in. 
pipe. 

®The  Borough  Council  of  Old  Forge,  Pa., 
has  let  the  contract  for  the  installation  of  a 
system  of  sewers,  for  which  new  bids  were 
opened  March  21,  to  M.  Stipp  of  Scranton. 
Pa.,  at  $35,000.  Other  bids  received  were: 
William  Brown  &  Co..  $;i7,984 ;  C.  D.  Snyder. 
$39,948;  Flanagan  &  Son,  $.37,9.37;  James  Cos- 
ta, S4o,312:  Rvan  &  Co..  $38,99() ;  P.iglcarieri 
Bros.,  $37,987. 

South  Dakota, 
Engineer  W.  G.  Potter  of  Chicago.  111.,  has 
completed  plans  and  specifications  for  the  in- 
stallation of  a  sewerage  system  for  Aberdeen. 
S.  Dak.  The  plans  provide  for  a  large  sedi- 
mentation tank  and  a  filtration  bed.  together 
with  lO.iMtO  ft.  of  sewer  force  mains.  Bonds  in 
the  sum  of  $200,000  have  been  voted  for  this 
improvement.  The  plans  were  passed  upon  by 
Consulting  Engineer  W.  S.  Shields.  Hartford 
Bldg..  Chicago,  111. 

Texas. 

The  citizens  of  La  Grange,  Tex.,  on  .April  2 
voted  on  the  proposition  to  issue  bonds  in  the 
sum  of  $17,000  for  the  installation  of  a  mod- 
ern sewerage  system. 

Prof.  Geiseke  of  the  .Agricultural  and   .Vle- 

let  recently. 
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chanical  College,  College  Station.  Tex.,  has 
been  employed  in  an  advisory  capacity  by  the 
City  Council  of  Huntsville,  Tex.,  in  regard  to 
the  water  and  sewerage  system  and  the  fire 
protection  of  the  town. 

Virginia. 

The  Town  Council  of  Abingdon,  \'a.,  has 
employed  Engineer  \\'.  M.  Dunlap.  former 
City  Engineer  of  Roanoke,  Va..  to  prepare 
plans  for  the  installation  of  a  complete  sewer 
system.  The  svstem  will  cost  approximately 
$25,000. 

West  Virginia. 

•J*Bids  will  be  received  until  April  I'k  by 
\'.  Dunn,  Mayor,  Kingwood,  W.  Va.,  for  the 
construction  of  about  ■jo,000  lin.  ft,  of  8  to  12- 
in.  sewer.  The  cost  of  the  work  is  estimated 
at  about  $15,000. 

Wisconsin. 

•J«Bids  will  be  received  until  2  p.  m.,  .April 
4,  l)y  Board  of  Public  Works.  Oshkosh,  Wis., 
for  the  construction  of  sewers  in  accordance 
with  plans  and  specifications  on  file  at  the 
office  of  the  board. 


®The  City  Council  of  Kenosha.  Wis.,  has 
awarded  the  following  ci.mtracts  for  the  con- 
struction of  sewers:  Superior  St.  from  Sa- 
lem Ave.  to  Avery  St.,  300  ft.  12  in.  sewer, 
630  ft.  of  15  in.  sewer,  3  manholes :  Christ 
Johnson  ;  total  cost,  $1,333.  Bain  Ave.,  from 
Salem  Ave.  to  Avery  Ave.,  800  ft.  of  12  in. 
sewer,  000  ft.  18  in.  sewer,  li  manholes  :  Christ 
Johnson,  Kenosha,  $2,062.  Milwaukee  Ave. 
(formerly  Union  St.),  800  ft.  12  in.  sewer,  4 
manholes:  Michael  Steinbach,  $980.  Bain  St.. 
from  Elizabeth  St.  to  Prairie  Ave.,  280  ft.  24 
in.  sewer,  840  ft.  18  in.  sewer,  4  manholes: 
Christ  Johnson,  $2,295.  Superior  St.,  from 
.\very  St.  north.  230  ft.  12  in.  sewer.  610  ft. 
15  in.  sewer,  4  manholes :  .\ndrew  Thompson, 
Racine,  $1,263.  Pleasant  St.,  from  Selleck  Ave. 
north,  500  ft.  12  in.  sewer,  850  ft.  18  in.  sewer, 
5  manholes:  Christ  Johnson,  $2,275.  Fremont 
Ave.,  from  Strong  St.  to  Collins  St.,  1,450  ft. 
24  in.  sewer,  4  manholes  ;  Reichert  Construc- 
tion Co.,  Racine,  $3,075.  Collins  St.,  from 
tracks  of  Chicago  &  Northwestern  Railway 
Co.  to  Pleasant  St.,  230  ft.  12  in.  sewer,  610 
ft.  15  in.  sewer.  4  manholes:  Christ  Johnson, 
$1,740. 
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4-Bids  will  be  received  until  8  „ 
li    by    George    Elliott,    town   clerk   li^ 
Ont.,    for   the    following   work  in  'J,S, 

roi:' 
t, , 
ev,  . 


with  plans  and  specifications  on  file  , 
man  &  Power,  Engineers,  Mail  ByJ 
Ont :  Contract  "A,"  main  sewer  |' 
18  and  15  in. ;  Contract  ■'B,''  saiiit'a 
and  force  main ;  Contract  "S."  sewer 
junctions.  ''* 

®McKenzie   &    Thager   have  be  i 
the    contract   by   the    City   Commi,„i  ' 
Pnnce  Albert,  Sask.,  for  supplying  sc 
required   by  the   city   during   igio  jj,,"' 
Bids  were  opened  March  16  by  C  n 
son.   Secretary  and  Treasurer.    The  / 
approximate  quantities  will  be  require, 

Standard  length      Y  junc- 
Size.       straight  pipe  tions. 

3,353  lin.  ft. 

1.770  lin.  ft. 

.■i,S12  lin.  ft. 

3.121  lin.  ft. 

6,10S  lin.  ft. 
21.327  lin.  ft. 

3,000  lin.  ft. 

COOO  lin.  ft. 


24-in. 
IS-in. 
15-in 
12-in. 
10-in. 

S-in. 

6-in. 

4-in. 


137 
10 

100 
49 

171 

SCO 
60 


Beih 


30 
50 
150 


BUILDINGS.  DOCKS.  DREDGING,  SUPPLIES,  ETi. 


Arkansas. 

•I«Bids^will  be  received  until  2  p.  m..  April 
30,  by  Secretary  of  Interior,  Washington, 
D.  C,  for  the  erection  and  completion  of  a 
frame  dwelling  on  the  south  side  of  Hot 
Springs  Mountain  reservation.  Hot  Springs, 
Ark. 

California. 

•f-Bids  arc  now  being  asked  by  the  Citv  of 
San  Diego.  Cal..  for  dredging  and  the  con- 
struction of  a  municipal  pier  to  cost  $300,000, 
and  for  the  purchase  of  a  dredge.  E.  M. 
Capps  is  Harbor  Engineer  of  SanDiego. 

The  State  Engineering  Advisory  Board  has 
appomted  J.  B.  Dutton  &  Co..  San  Francisco, 
as  architects  to  draw  plans  for. the  construc- 
tion of  two  new  ferry  buildings  to  adjoin  the 
present  ferry  building  at  San  Francisco.  Thev 
are  to  be  325  ft.  long  each,  and  to  cost  $250,000 
each. 

City  Trustees  of  Hermosa  Beach,  Cal.,  will 
call  a  bond  election  for  the  purpose  of  raising 
funds  for  a  municipal  pier  to  cost  $60,000. 
Preliminary  estimates  have  been  presented  by 
the  Mercereau  Bridge  &  Construction  Co. 

Connecticut. 

4»Bids  will  l)e  received  until  3  p.  m.,  .April 
16,  by  Capt.  .A.  E.  Waldron.  U.  S.  En.gineer, 
London,  Coim.,  for  dredging  in  Connecticut 
River  below  Hartford,  Conn. 

Bids  as  follows  were  received  March  28 
by  Capt.  A.  E.  Waldron.  U.  S.  Engineer.  New 
London,  Conn.,  for  completing  Kelsev  Point 
Breakwater,  Harbor  of  Refuge,  Duck  Island, 
Conn.:  (1)  bid  on  class  A  stone,  170,00fl 
tons,    (2)    bid  on   class  B  stone,  178,-500  tons: 

The  Breakwater  Co..  Philadelphia,  Pa  (1) 
$1.11,  (2)  $1.01:  E.  S.  Belden  &  Sons,  Hart- 
ford, Conn.  (1),  $1.07:  Estate  of  John  Beat- 
tie,  Leete  Island,  Conn.  (1),  $1.05  (recom- 
mended for  acceptance:  Maritime  Dredgin" 
Co.,  New  York,  N.  Y.    (1),  $1.29:    (2)   $1.23. 

Delaware. 

•i*Bids  will  be  received  until  1 1  a  m  April 
20,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer. 
Wilmington.  Del.,  for  dredging  harbor  at 
Wilmington. 

District  of  Columbia. 

^Bids  will  be  received  until  10:30  a  m 
April  10,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commis- 
sion, Washnigton,  D.  C,  for  furnishing  under 
Canal  Circular  697:  Chain,  journal  bearings, 
galvanized  steel,  .sheet  zinc,  sheet  copper, 
gaskets,  solder,  steel  washers,  vitrified  sewer 
pipe,  lead  pipe,  brass  tubing,  pipe  fittings, 
valves,  cocks,  grease  cups,  wrenches,  machetes. 


hammers,  tool  handles,  corn  brooms,  hinges, 
files,  paint  brushes,  galvanized  buckets,  water 
coolers,  lantern  globes,  life  preservers,  hose, 
packing,  leather  washers,  wool  waste,  emery 
cloth,  railway  flags,  bunting,  chamois  skins, 
sponges,  tag  board,  lime,  gasoline,  linseed  oil, 
red  lead,  Venetian  red,  yellow  ochre  and 
ivory   black. 

•J»Bids  will  be  received  until  2  p.  m..  April 
8,  by  Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C,  for  the  construction 
of  walls  and  steps  at  the  intersection  of  Bel- 
mont and   15th  Sts.   N.  W. 

4*Bids  will  be  received  until  .April  5.  at  the 
office  of  Chief  Signal  Officer,  Washington, 
D.  C,  for  furnishing  one  carload  bituminized 
fiber,  Orangeburg,  3-in.,  socket  joint,  approxi- 
mately 25,000  ft.,  including  20  gals,  of 
coupling    mixture. 

•J"Bids  will  be  received  until  3  p.  m.,  .May 
2,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heatfng  apparatus,  elec- 
tric conduits  and  wiring,  and  interior  lighting 
fixtures,  of  the  United  States  postoffice  at 
Crowley,  La.  The  building  is  to  be  of  one 
story  and  mezzanine  and  has  a  ground  area 
of  approximately  5.100  sq.  ft.;  fireproof  first 
floor;  stone  facing,  and  tile  and  copper  roof. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  Crowley,  La, 

•J»Bids  will  be  received  until  3  p.  m..  May  4, 
by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  and  interior  lighting 
fixtures,  of  the  United  States  postoffice  at 
Hillsboro,  Tex.  The  building  is  to  be  ap- 
proximately 4,-350  sq.  ft.  in  ground,  area;  one 
story  and  mezzanine,  faced  with  stone'  and 
granite  to  first  floor  with  brick  above,  terra- 
cotta trimming  and  tile  roof ;  the  first  floor 
only  is  of  fireproof  construction.  Drawings 
and  specifications  may  be  obtained  from  the 
custodian  of  site  at  Hillsboro,  Tex. 

•|»Bids  will  be  received  until  3  p.  m..  May  1, 
by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  installation  of  a  vacuum  cleaning 
system  in  the  United  States  postoffice  at  Okla- 
homa   City,    Okla. 

•I-Bids  will  be  received  until  3  p.  m..  May  7, 
by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits, wiring,  and  interior  lighting  fixtures, 
of    the    United    States    postoffice    at    Olympia! 


4*  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 


Wash.  The  building  is  to  be  appr , 
5,500  sq.  ft.  in  ground  area,  two  -;, 
attic,  with  granite  facing  to  first  ll^ 
stone  or  sandstone  above,  and  tin  r. 
first  floor  only  is  of  fireproof  c-n- 
Drawings  and  specifications  may  b<  li, 
the  Custodian  of  site  at  Olympia,  W'a 

Georgia. 

4*Bids  will  be  received  until  nonii    ' 
by  Board  of  Trustees,  R.  H.  Pow.l;, 
ant    Secy.,    Valdes    Hotel,    Valdn.^;:i,  i 
the   construction   of    two   dorniitor\   1. 
to    be   erected    on   the   grounds  oi  -ii, 
Georgia    .Agricultural    and     Normal 
Valdosta,   Ga.     Each   bid   for  the  o.i- 
of  the  building  must  be  accompanirl  : 
fied  check  in  the  amount  of  $3,0(i",  :ii 
bid  for  the  installation  of  steam  hfatit 
with   certified  check  for  the  amoiii r 
payable   to    C.    R.   .Ashley,   Treasurer, 
ings    and    specifications    may   be   seen 
office  of  William   .A.   Edwards,  .Arrliit- 
Chandler  BIdg.,  .Atlanta,  Ga. 

Illinois. 

•{•Bids  will  be  received  until  In  .•;   m 
26,    by    Lt.    Col.   George  .A.  Zinn,  U. 
gineer,  Chicago,  III.,  for  dredging  in  th 
met    Harbor,    111.      Official    advertiseme 
be   found  elsewhere  in  this  issue. 

•J-Bids  will  be  received  by  Ray  Palmi 
Electrician.  Chicago,  III.,  until  11  a.  in. 
8,     for    furnishing     and    delivering    :i' 
mately    100   cast   iron   pedestals  in  a'\ 
with    plans    and    specifications    on   file 
office. 

•I»Bids  will  be  received  by  R.iy  : 
City  Electrican,  Chicago,  III.,  unfil  U 
-April  1.3,  for  furnishing  and  delivering 
Department  of  Electricity  80  fire  alar 
nal  boxes  according  to  specifications  on 
his   office. 

•|*Bids  will  be  received  by  Chas.  F.  - 
lich.  Fire  Marshal,  Chica.go,  III.,  until  .* 
10  a.  ni.,  for  furnishing  20,000  gallons  ( 
oline   according   to   specifications. 

^Bids  will  be  received  by  Chas.  F.  i 
lich.  Fire  Marshal,  Chicago,  III .  until  10 
-April  12,  for  furnishing  the  fire  depa 
with  approximately  40,000  lin.  ft  of  2 
double  jacket  cotton  rubber-lined  fire 
5,000  ft.  of  21^  in.  single  iacket  lire  ho: 
5,000  ft.  H'/,  in.  double  jacket  fire  hos 
cording  to  specifications  on  file  at  his 
^Bids  will  be  received  by  L.  E.  Mc 
Commissioner  of  Public  Works,  Chicag' 
until  11  a.  ni„  .April  6,  for  furnishing  i 
Bureau  of  Engineering,  all  materials,  lab 
tools,  etc.,  necessarj'  in  constructing,  er 
and  launching  a  floatin.g  pile  driver,  exc 
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loiler  and  smoke  stack  and  nices- 

;.    The  hull  is  to  be  25  ft.  x  i>2  ft. 

nd  •)   ft-   ^   in.   deep   aft   and    (i    ft. 

ard.  The  bow  of  driver  is  to  be 
in.  rake,  and  the  stem  end  to  be 

ke  of  -10°.     Casli  or  crtificd   check 

lUSt  accompany  proposal. 

1  be  received  by  L.  E.  McGann, 
issner  of  Public  Works.  Chicago,  111., 
111.  m.,  .^pril  6.  for  furnishing  and 
■inito  the  shops  1330  Indiana  .A.V.,  -l.j 
t  "je  velocity  meters,  as  follows :  10 
2o!-in.   and    10   6-in.    meters.      Bidders 


vith   their  proposal   a    written     de- 

f   the    meters    which    they    propose 

with  such  cross  sections,  drawings 

will  indicate  the  general  construc- 

of  material  and  assembly  of   vari- 

thc    length    to    the     face     of      the 

,,  'eatest  width,  total   height  and   total 

fi  each  size,  and  the  number  of  nuta- 

ec  red  to  pass  100  cubic   feet  of  water 

h     in.,  4   in.   and  ti   in.   meters.      Sep- 

>!(]'  on  each  size  must  be  submitted. 

fly    Council    of    Champaign,    111.,   has 

■fi  I    R.   Cravath   to   draw    plans   and 

for     the     proposed     boulevard 

fii.    Nat.    M.   Woodward    is   City 

,ire   the    low    bids    submitted    to 

vi.i.mn.     Commissioner     of     Public 

-,  jhicago.  111.,   for    furnishing   and   de- 

.'     the  Bureau  of  Engineering.  1  30-ft. 

.h   fitted  with  engine  capable  of 

J   brake   horse   power :      Wcckler 

•  ving    Park    Boui    and    Chicago 

':ernate  bid  $1,485. 

r    lurnishing    the    City    of    Chicago 

uj  service,   until    December   31st.    1912. 

■    ■■■'•    transportation    purposes,    towing 

.   were   received   March   5  by   L. 

Commissioner  of   Public  Works. 

,1    Rolson   was   the   lowest   bidder   at 

alendar  month. 

\r  Council  of  Chicago  has  approved 

nee  providing   for  the   construction 

in   Harbor   District    No.   1,   and 

i   approving   the   bond    issue   for 

'   be  voted  on  by  the  citizens  at 

■n.     City  Engineer  John  Ericson 

iv   of  the  harbor  work. 

]nual   budget    for    the    coming    fiscal 

''i     citv  of  Springfield,  111.,  includes 

ion"  of  $.50,000   for  the   purchase 

trucks. 

Indiana. 

iiMil  lie  received  until  10  a.  m.,  .\pril 
Cirtermaster,  Jeflfersonville,  Ind..  for 
Sous  supplies. 

i  will  be  received  until  10 :30  a.  m.. 
1|  by  Trustees  of  Monroe  Township. 
iCounty,  Monrovia.  Ind..  for  the  con- 
)  of  an  8-room  brick  school  building. 

ay  is  a  Trustee. 
Iwill  be  received  until  in  a.  m..  May 
Bird  of  Marion  County  Commission- 
dnapolis,  Ind..  for  the  construction  of 
imndry  building  at  Marion  County 
1  or  Poor.  W.  T.  Patton  is  .Auditor 
on  County. 

Kansas. 

lilure  of  natural  gas  supply  has 
he  Emporia  (Kansas)  Electric  Light 
>.  to  the  necessity  of  re-constructing 
ia!  gas  plant.  The  engineering  in- 
as  been  placed  with  Henry  1.  Lea. 
g  Gas  Engineer.  Peoples  Gas  Bnild- 
:ago.  The  preparation  of  plans  and 
ions,  the  placing  of  contracts,  super- 
construction  and  the  placing  of  the 
i   plant    in    operation,    will    he    done 

ex- 
two 


e   direction   of   Mr.    Lea.      It   is 
lat    bids    will    be    asked    within 


Louisiana. 

>ere  opened  Feb.  2i;  by   Capt.   T.   H. 

U.  S.  Engineer,  Dallas.  Tex.,  for 
ing  a  dam  at  the  foot  of  Caddo  Lake, 
:  H.  B.  Thompson  Co..  Sharp  Bklg.. 
;ity.  Mo.,  at  $81,005  will  probably  be 

the  contract. 


•fBids   wil 
11,  bv  Lieut. 


Michigan. 

be  received  until  3  p.  ni.,  .\pril 
..  Col.  C.  S.  Riche.  C.  S.   Engineer. 

01  Park  St..  Grand  RapitN.  .\lioh..  for  build- 
ing shore  comiections  of  breakwater  and  re- 
moval of  pier  work  at  Ludingiou  Harbor. 
Mich. 

•J"ni<ls  will  be  n-ceived  imiil  2  p.  m..  .\pril 
22.  by  Light  House  Inspector,  Detroit.  Mich., 
for  the  erection  and  completion  of  a  rein- 
forced concrete  light  and  fog  signal  station 
and  three  steel  lowers  at  the  Suiierior  entr\. 
Wis. 

L.  C.  Hilding.  Graiul  Rapids.  .Mich.,  at 
$8.4.5(1,  was  low  bidder  for  strai.ybtening  and 
deepening  of  Plaster  Creek  between  Burton 
and  Clyde  Park  .\ves.  at  (irand  Rapids. 

Missouri. 

lad  &  Co.,  Engineers,  l-'ullerton 

Louis.    Mo.,     have      completed 

receive   bids     for     a     circular 

8n  ft.  diameter,  with  reinforced 

and   l.lilO  ft.  of  brick  wall,  for 

Brewing     .-Vssociation. 

ost.  $12,000. 

were  received   .March    I  bv 


.;!0 
2.,".0 
2..iO 
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..'■0 

.40 
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•{•Edward  1 
Building,  St. 
plans  and  wil 
brick  building 
concrete  <lonie 
the  .-\nheuser-Buscb 
St.   Louis;   estimated 

Bids  as  follows 
Maj.  Edward  H.  Sclndz,  L'.  S.  Engineer,  Kan- 
sas City,  Mo.,  for  constructing  st.mdard  re- 
vetment at  Waverlv  Bend,  (1)  standing  for 
bid  of  DeWitt  &•  .Shobe,  Glasgow,  Mo.:  (2> 
for  bid  of  Rust.  Swift  &•  Co..  St.  Louis.  Mo.; 
(3)  for  S.  G.  White  &  Co.,  Waverlv,  Mo., 
and  (4)  for  J.  W.  McMurray  Contracting 
Co.,  Kansas  Citv,  Mo. : 

(1)       (2)       (3) 
13,000      lin.      ft.      revet- 
ment      $10.90  $11.0,'.  $10.97 

Material  in  place: 

Yellow  pine  piles 30         .3.",         .35 

Cottonwood  piles 30         .30         .33 

.Stone     2.00 

Willow  hnisli   2.00 

Montana.     . 

^Bids  will  be  received  by  Board  of  Trus- 
tees, School  District  No.  1,  Silver  Bow  Coun- 
ty. Butte.  Mont.,  for  the  complete  construc- 
tion of  new  Emerson  School  building  and 
other  improvements.  .A  certified  check  for 
$1,500  nnist  be  filed  with  each  bid.  C.  R.  Hop- 
kins is  Chairman  of  the  Board  and  T.  Rich- 
ards is  Clerk. 

•J«Bids  will  be  received  uinil  8  p  m..  .\pril 
(1,  by  Board  of  Trustees.  School  District  No. 
1.  Silver  Bow  County.  Butte.  Mont.,  for  the 
plumbing,  sewer  connection  and  the  heating 
and  ventilating  of  the  new  Emerson  Bldg. 
.\  certified  check  for  $350  must  be  filed  with 
each  bid.     Thomas  Richards  is  Clerk. 

Nebraska. 

^Bids  will  be  received  until  1  p.  m.,  .\pril 
8,  by  Board  of  Regents.  University  of  Ne- 
braska, Lincoln,  Neb.,  for  the  construction  of 
a  medical  college  laboratory  building.  J.  S. 
Dales  is  Secretary  of  the  Board. 

New  Jersey. 

4*Bids  will  be  rccei\c(l  until  8  p.  m.,  .\pril 
15,  by  Village  Board  of  Trustees.  South 
Orange.  N.  J.,  for  furnishing  the  following 
machinery;  1st — Two  horizontal,  cross-com- 
pound. Meyer  gear,  crank  and  fly  wheel  air 
compressors,  each  to  be  capable  of  deliverin.g 
510  cu.  ft.  of  free  air  per  minute  at  a  piston 
speed  not  to  exceed  300  ft.  against  an  air 
pressure  of  75  pounds  per  sq.  in.,  when  sup- 
plied with  a  steam  pressure  of  125  lbs.  per 
sq.  in.  at  the  throttle.  2nd— Two  horizontal, 
triple  expansion  direct-acting,  or  two  horizon- 
tal, cross-compound,  Meyer  gear,  crank  and 
flv  wheel  pumping  engines,  each  having  a  ca- 
pacitv  of  200  U.  S.  gallons  per  minute  at  a 
piston  speed  not  to  exceed  150  it.  per  minute, 
and  capable  of  delivering  this  quantity  of 
water  against  a  total  water  pressure  of  120 
lbs.  per  sq.  in.,  when  supplied  with  a  steam 
pressure  of  125  lbs.  per  sq.  in.  at  the  throttle. 
.A.ir  compressors  and  pumping  engines  to 
operate  condensing ;  the  Board  supplying  suit- 
able condensing  apparatus  capable  of  main- 
taining a  vacuum  of  20  in.  referred  to  a  30-in. 
barometer.  A  certified  check  for  $1,000,  or  a 
surety    company    Iioiul    must    accompany    each 


proposal.  Michael  l-"itzsiinmons  is  \'illage 
Clerk;  John  J.  Boyd   is  Consulting   Engineer. 

Bids  as  follows,  per  cu.  yd.  scow  measure- 
ment, were  received  March  21  by  Col.  Wni. 
T  Russell,  I'.  S.  Engineer,  New  York  City, 
for  dredging  in  (1)  Matawan  Creek,  (2) 
Raritan  River.  (3)  South  River,  i4>  Shoal 
Harbor  and  Coinpton  Creek,  and  t5l  Shrews- 
burv  River,  N.  J.;  Maritime  Dredging  Co.,  80 
Broad  St.,  New  York,  N.  Y.,  (  1 )  $0.50.  (21 
$0.45.  (3)  $11.4-5.  (4  1  $n.5!i,  (5)  $(i.ti2  (recom- 
mended for  rejection);  John  H.  (ierrish.  8. 
New  St.,  New  York.  N.  Y.  (recommended 
for  acceptance).  (I)  $0.53.  (2)  $0.38'/^,  (i) 
$ii.3!t'i,   (4)   $0.4!t%. 

Manufacturers  of  Hayonnc.  N.  }..  whose 
plants  are  located  along  the  Newark  Bay 
shore,  are  working  on  a  plan  to  extend  the 
shore  line  a  distance  of  200  ft.,  by  filling  in 
the  bay,  as  has  been  done  at  Const;ible  Ilook 
and  at  Greenville  on  the  New  York  Bay  shore 
The  plan  provides  for  filling  in  the  bay  200  ft. 
further  than  the  iiresent  shore  line,  and  the 
construction  of  piers  to  extend  2()n  ft.  fur- 
ther, making  400  ft.  from  the  present  shore 
line,  to  deep  water.  The  concerns  interested 
include  the  F.  W.  Bonsall  Lumber  Co..  at  the 
foot  of  First  St.  and  Newark  Bay.  and  the 
Leolastic  Works,  at  West  31st  St.  and  Newark 
Bay. 

.\  Philadelphia  syndicate  headed  by  .Alfred 
E.  Bush  of  Philadelphia  is  to  have  work 
started  this  month  on  the  new  $400,000  pleas- 
ure pier  to  be  erected  at  New  Jersey  Ave., 
.-Vtlantic  City. 

The  .American  Dre<lging  Co..  Philadelphia, 
Pa.,  at  (i.8  CIS.  per  cu.  yd.  place  measurement 
was  low  bidder  March  8  for  about  8-50,000  cu, 
yds.  of  dredging  at  Cold  Springs  Inlet  three 
miles  east  of  Cape  May  City.  N.  J.,  for  the 
I'.   S.   Ciovernmeiit. 

New  York. 

Surveys  have  been  made  and  construction 
work  will  be  started  shortly  on  a  200-ft.  $10,- 
nOO  concrete  dam,  to  be  erected  for  the  New- 
fane  Basket  Co.  at  New  fane.  N.  Y. 

Ohio. 

•{•Bids  will  be  received  until  noon,  April  12, 
by  Director  of  Public  Service,  Lorain,  O.. 
for  furnishing  the  necessary  labor  and  mate- 
rials for  the  (iredgin.g  of  Black  River  approx- 
imately 170.0011  cu.  yds.,  according  to  plans 
and  specifications  on  file  in  office  of  the  Direc- 
tor.    L.  B.  Johnson  is  Clerk. 

The  Board  of  Education  of  Hamilton.  O.. 
has  determined  to  proceed  with  the  construc- 
tion of  a  new  high  school  and  also  to  build 
a  new  school  in  East  Hamilton.  The  board 
will  try  and  have  the  plans,  specifications  and 
estimate  of  cost  completed  in  time  to  give 
the  people  a  chance  to  vote  on  a  bond  issue 
at   the   May  primary. 

Oregon.  — 

The  Seattle  Construction  &  Dry  Dock  Co.. 
.Seattle.  Wash.,  was  the  low  bidder  at  about 
$3iMi.(HlO  for  constructing  a  sea-going  suction 
dredge  for  the  V.  S.  Government.  This  dredge 
is  to  operate  in  Coos  Bay.  and  bids  for  it  were 
opened  last  week  at  the  Construction  Quarter- 
master's office.  Portland.  Ore. 

.A  plan  is  under  consideration  for  the  con- 
struction of  a  tunnel  under  Council  Crest  and 
a  connecting  subway  tube  under  15  blocks  of 
the  West  .Side  to  a  point  about  the  center  of 
the  business  district  of  Portland.  Property 
owners  of  the  Tualatin  Valley  are  interested 
in  this  project  and  plans  are  being  formulated 
for  financing  it.  Preliminarv  surveys  have 
been  made  and  the  cost  estimated  at  $3,000,- 
000.  C.  E.  Wickland.  Portland,  Ore.,  is  in- 
terested. 

Bids  as  follows  were  received  Mar<:h  5  by 
Col.  Frederic  V.  .Abbot,  U.  S.  Engineer,  New- 
port, R.  I.,  for  repairing  breakwater  at  Har- 
bor of  Refuge  at  Point  Judith,  R.  I.,  the  con- 
tract requiring  (1)  resetting  1,1-30  tons  of 
stone,  (2)  1-5,000  tons  new  stone:  E.  S.  Belden 
&  Sons,  Hartford,  Conn.,  (1)  $1.73;  (2) 
$2.83:  total  $44,40-5.  The  Breakwater  Co.,  Phil- 
adelphia, Pa.,  (1)  $2.47;  (2)  $1.93;  total  $31,- 
741. 


4»  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Pennsylvania. 

•I«Bids  will  be  received  until  1<»::3(»  a.  m., 
.^pril  o,  by  City  Controller,  Pittsburg.  Pa., 
for  the  construction  of  concrete  retainmg 
walls  on  5th  Ave.,  opposite  Brenham  St..  and 
on  Wylie  Ave.  at  McClarren  St. 

•J«Bids  will  be  received  until  noon,  .\pril  !' 
by  George  W.  Gerwig.  Secretary.  Board  of 
Public  Education  of  the  School  District  of 
Pittsburg,  Seventh  Floor,  Fulton  BUlg.,  Pitts- 
burg, Pa.,  for  addition,  alterations  and  re- 
pairs to  the  heating  and  ventilating  system 
for  Moorhead  Public  School.  Edward  Stotz 
is    architect. 

•J«Bids  will  be  received  until  .\pril  8,  by 
J.  M.  Murray,  Borough  Clerk.  Glassport.  Pa., 
for  the  following  supplies :  Two  .A.uderson 
nozzles,  1  dozen  house  straps,  3  dozen  span- 
ners, 6  dozen  gaskets,  1  dozen  pairs  boots,  1 
dozen  coats,  1  gallon  sulphuric.  It'  pounds 
bicarbonate,  1  plug  wrench,  ^^  lanterns,  1,U00 
feet  hose. 

®Guy  M.  Gest,  Xew  York  City,  has  been 
awarded  a  contract  by  the  Metropolitan  Elec- 
tric Co.  of  Reading.  Pa.,  for  constructing  an 
underground  conduit  system  in  that  city.  The 
work  will  call  for  the  expenditure  of  about 
$1,000,000. 

.\n  ordinance  has  been  introduced  in  the 
Citv  Council  of  Philadelphia,  Pa.,  appropriat- 
ing" $50,000  to  the  Department  of  Wharves, 
Docks  and  Ferries,  for  the  purpose  of  prepar- 
ing complete  plans  for  the  improvement  of  the 
river  front. 

South  Dakota. 

^Bids  will  be  received  until  2  p.  m.,  .\pril 
13.  bv  C.  F.  Hauke.  .\cting  Commissioner  of 
Indian  .Afifairs,  Washington,  D.  C,  for  the 
material  and  labor  necessary  for  the  erection 
of  a  brick  hospital  addition  to  brick  laundry, 
addition  to  brick  mess  hall  and  additions  to 
two  brick  dormitories  at  the  Pine  Ridge 
School,   S.  Dak. 

Tennessee. 

•J«Bids  will  be  received  until  noon.  April  22, 
by  Maj.  Clarke  S.  Smith,  U.  S.  Engineer. 
Memphis,  Tenn.,  for  furnishing  about  45,000 
cords  of  brush  poles  for  revetment  work  in 
1st  and  2d  districts,  Mississippi  River. 

Texas. 

•{•Bids  will  be  received  until  noon,  .\pril  2!), 
by  Capt.  T.  H.  Jackson,  U.  S.  Engineer,  Dal- 
las, Te.xas,  for  furnishing  about  4,000  cu.  yds. 
of  sand,  delivered  at  Crockett,  Texas. 

^•Bids  will  be  received  until  noon,  April  30, 
by  Capt.  T.  H.  Jackson,  U.  S.  Engineer,  Dal- 
las, Te.xas,  for  furnishing  about  8,000  barrels 
.\merican  Portland  cement  for  lock  and  dam 
at  Hurricane  Shoals,  delivered  at  Crockett, 
Te.xas. 

•{•Bids  will  be  received  until  noon.  May  2, 
by  Capt.  T.  H.  Jackson,  U.  S.  Engineer,  Dal- 
las, Texas,  for  one-man  stone  and  crushed 
rock  delivered  at  Crockett,  Texas,  on  Interna- 
tional and 'Great  Northern   Ry. 

^Bids  will  be  received  until  May  1.  by 
County  .\uditor,  Galveston,  Texas,  for  plans 
and  specifications  for  an  up-to-date,  modern 
and  strictly  sanitary  jail  building,  to  be  four 
stories  in  height  to  conform  in  architecture 
with  that  of  annex  building,  to  accommodate 
no  less  than  200  prisoners.  Other  required 
informatioit  will  be  given  by  the  building  com- 
mittee when  applied  for.  John  Murch  is  Coun- 
ty Auditor, 

^Bids  will  be  received  until  3  p,  m..  .\pril 
17,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D, 
C,  for  the  mechanical  equipment,  except  gas 
piping  and  lighting  fixtures  of  the  U.  S.  Post 
Office  at  McKinney,  Texas. 

®Thc  Gordon  James  Construction  Co.,  San 
.\ntonio,  Tex.,  has  been  awarded  the  con- 
tract at  $86,665  for  the  erection  of  the  new 
mess  hall  at  A.  &  M.  College,  San  Antonio. 

®Jobn  Fields,  Greenville,  Tex.,  has  been 
awarded  the  contract  at  about  $80,000  for  the 


construction  of  the  adnunistration  buildmg 
and  two  dormitories  to  be  erected  for  Wesley 
College  at  Greenville. 

®The  Unit  Construction  Co.,  Liggett  Bldg., 
St,  Louis,  Mo.,  has  been  awarded  the  contract 
for  the  buildings  to  be  erected  for  a  textile 
plant  for  the  C.  W.  Post  interests  at  Post, 
Garcia  County.  This  plant  is  designed  to 
take  cotton  direct  from  the  fields,  gin  it,  and 
make  it-  into  cloth, 

®The  Waxahachie  Gas  Co..  of  Waxahachie, 
Tex.,  has  been  incorporated  under  the  laws 
of  the  State  of  Texas,  with  an  authorized  cap- 
ital stock  of  $150,000,  for  the  purpose  of 
building  a  gas  plant  in  the  city  of  Waxahachie. 
This  company  was  formed  by  Henry  M.  Wal- 
lace and  associates,  of  Detroit,  Mich.,  who 
have  just  completed  a  water  gas  plant  at 
Temple,  Tex.,  where  gas  was  turned  on  Feb. 
29th,  1012.  The  officers  of  the  Waxahachie 
Gas  Co.  are:  F'resident,  Henry  M.  Wallace: 
Vice-president,  Raymond  G.  St,  John ;  Secre- 
tary and  Treasurer,  William  T.  Utley.  Con- 
tracts for  the  construction  of  the  plant,  com- 
plete, have  been  awarded  to  the  United  Gas 
Improvement  Co.,  of  Philadelphia,  and  to  the 
Kerr  Murray  Manufacturing  Co..  'of  Fort 
Wayne.  Ind.  A  77,000-cu.  'ft.  steel,  double 
lift,  storage  holder  and  a  relief  holder  will  be 
erected,  and  a  four-foot  water  gas  set  will 
be  installed.  The  company  holds  a  30-year 
franchise,  granted  during  the  past  six  months, 
and  authorizing  the  sale  of  gas  at  $1.50  per 
1,000  cu.  ft.  Waxahachie  is  a  city  of  about 
10,000  people.  Herbert  L.  St.  John,  formerly 
of  Byllesby  &  Co.,  of  Chicago,  will  be  in 
charge  of  the  construction  work,  as  Engineer. 
George  Buckingham  will  be  Construction 
Foreman. 

Washington. 

^■Bids  will  be  received  until  2  p.  m„  ,\pril 
25,  by  Commissioner  of  Indian  .Affairs, 
VVashington,  D.  C,  for  furnishing  necessary 
labor  and  material  for  the  erection  of  a  frame 
office  and  dairy  barn  at  the  Tulnlip  Indian 
School.  Wash. 

©George  C.  Dietrich  &  Co.,  Globe  Block, 
Seattle,  Wash.,  has  been  awarded  a  contract 
at  about  $25,000  for  piling  bulkheading  and 
filling  a  section  of  Commercial  St.  in  .Ana- 
cortes,  for  that  city. 

The  Pacific  Light  &  Power  Co.,  Los  .-An- 
geles, Cal.,  has  engineering  work  underway 
for  its  proposed  new  dam  to  be  built  across 
the  Columbia  River  at  the  foot  of  Priest  Rap- 
ids. It  is  estimated  that  the  dam  will  cost 
about  $8,000,000. 

West  Virginia. 

^Bids  will  be  received  until  noon,  .April  8, 
by  Secretary,  Board  of  Education,  Cairo,  W. 
Va.,  for  the  construction  of  a  reinforced  con- 
crete school  building.  C.  W.  Bates,  Board 
of  Trade  Bldg.,  Wheeling,  W.  Va.,  is  archi- 
tect. 

^Bids  will  be  received  until  11  a.  m. 
(eastern  time),  .April  18,  by  Maj.  F.  W.  .Al- 
slaettcr.  U.  S.  Engineer,  Wheeling,  W.  Va., 
for  furnishing  and  delivering  1  craneboat  hull, 
No.  20;  2  deck  flats.  Nos.  30  and  31,  and  1 
fuel  flat.  No.  32,  for  Kanawha  River,  W.  Va. 

Patterson  &  McNeil.  CoalwDod,  W.  Va., 
have  the  contract  for  sinking  two  shafts  for 
the  Virginia  Pocahontas  Coal  Co.,  at  Coal- 
wood.  The  shafts  will  be  610  ft.  deep  and 
work  has  already  been  started  on  them. 

Canada. 

^Bids  will  be  received  until  11  a.  m..  .April 
!l,  by  Chairman,  Board  of  Control,  Winni- 
Iieg,  Man.,  for  the  supnly  of  a  50  h.  p.  Gaso- 
line Traction  Engine,  to  be  delivered  f.  o.  b. 
City  Yards,  on  or  before  May  15th,  Speci- 
fication and  form  of  tender,  together  with 
conditions  governing  tenders  as  prescribed 
by  By-law,  may  be  obtained  at  the  office  of 
the  City  Engineer,  223  James  avenue,  M. 
Peterson,   Secretary. 

4«Bids  will  be  received  until  noon,  .April 
IS,  by  James  Chisholm  &  Son  .Architects, 
Winnineg,    Man.,    for    the    erection    of    Spar- 


ling Methodist   Church   and  institm, 
corner  of   Elvin  Ave.  and  Worth  h'"' 

•J«Bids   will    be   received   until  loi 
April   10,  by  G.  H.  Lees,  at  the  offiiJ,' 
Clerk,  Hamilton,  Ont.,  for  furnishin L„ 
matelv   C.500   concrete   posts.     E   1  tK 
Engineer.  '    f"'' 

•J«Bids  will  be  received  until  nooiji,, 
by  .A.  S.  Dawson,  Chief  Engineeif).,;', 
ment  of  Natural  Resources,  Canadifp.; 
Ry.  Co.,  Calgary,  .Alt.,  for  the  conct  s'- 
tures  in  about  half  of  the  area  C]p,i„ 
the  Eastern  Section  of  the  Compaii  ], ' 
tion  Block,  .Alta.  Official  advertiseu/i,- 
be  found  elsewhere  in  this  issue, 

•J*Bids  will  be  received  until  10  a,  \,. 
3,  by  A.  G.  Willson,  Chairman,  'iiin.'. 
Home  Committee,  Welland,  Ont.,  foij^,, 
to  the  home  at  Welland.  T,  L.  Nici  v 
land,   Ont.,  is  Architect.  ' 

•|«Bids  will  be  received  until  11  a.-  • 
18.  by  Chairman.  Board  of  Contro% 
peg,  Man.,  for  supply  of  labor  andali 
for  erection  of  a  machine  shop  alht 
yards,  Ross  .Ave.,  and  Tecumseh  St.  p 
son  is   Secretary. 

^Bids  will  be  received  until  nooi^l 
by  .A.  S.  Dawson,  Chief  Engineer  oiie 
partment  of  Natural  Resources,  Caiiiaii 
cific  Ry.  Co.,  Calgary,  Alta.,  for  an 
structures  in  about  half  of  the  aream 
ing  the  Eastern  Section  of  the  compj's 
gation  block,  .Alberta.  The  work  wiini 
the  following  appro.ximate  quantitif  r 
cu.  yds.  of  concrete:  1,200,000  lbs,  r(fo[ 
steel.  The  quantities  in  individual  lac 
vary   from   5   to   700   cu.  yds. 

®The  Sinclair  Construction  Co.,  Ni  V 
minster,  B.  C,  at  $171,000  has  beenm 
the  contract  for  the  first  6,500  ft.  oeti 
the  mouth  of  the  Eraser  River.  Thiejn 
is  the  first  portion  of  the  scheme  \!d 
volves  an  expenditure  of  $1,500,00 « 
the  next  three  years. 

Plans  and  specifications  are  being  ej 
by  G.  A.  Keefer,  Victoria,  B.  C,  Resiw 
gineer  of  the  Dominion  Public  Worko' 
ment,  for  the  construction  of  a  brk« 
2,500  ft.  long,  to  be  built  westerly  froO 
Point,  at  Victoria.  This  is  the  first  r' 
the  Victoria  outer  harbor  work.  .Aboiiil 
000  will  be  expended. 

The  supplemental  estimates  of  the  a' 
an  Government  for  the  coming  fiscal  ai 
elude  the  following:  $200,000  for  Li 
construction  on  the  new  Welland  can  $ 
000  for  French  River  waterway  impreT. 
being  practicallv  a  beginning  on  the  nr 
Bay  ship  canal':  $1,000,000  for  Quebeui 
improvements;  $100,000  for  St,  Johnu 
$1,000,000  for  a  Dominion  Governirci!' 
ing  in  London,  England:  $300,000 
Dominion  buildings  at  Toronto;  $50('ii 
a  new  departmental  building  at  Ottaw 

The    following   sums    for   river  anca 
work  in   Ontario  are  provided  in  their 
mental    estimates    of    the    Canadian   '■■ 
ment  for  the  coming  fiscal  year:    Beii- 
construction     of     wharf      (revote),    ■>' 
Beaverton    harbor     (improvements).    '' 
Belleville     harbor     (improvements),    '' 
Burlington,  revetment  wall.  etc..  $25.'!: 
bourg,  extension  of  west  pier,  $25,000:  li 
wood   harbor    (improvements),  $75,0ili ' 
erich  harbor  (iinprovements  ).  $50,000;  a 
ton  harbor  (improvements).  $200,000; 
dine,  harbor  at  north  end  of  north  pi  ' 
000:   Kingston  harbor   (improvements-'' 
000:  Orillia,  wharf,  $4,000;  Owen  Sou 
provements),    $25,000;    Parr\     Sound,! 
$25,000;     Picnic     Islands     ( improveai'; 
channel),  $100,000;  Picton  harbor  (dm; 
$19,000;   Port  Burwell   (improvements 
bor  work),  $-50,000 :  Port  Stanley  harli 
provements),  $50,000;   Rainv  River  (n 
ments),  $60,000;  Sault  Ste.  Marie  harb 
provements),  $150,000;  Telegraph  and  - 
Islands    (dredging),   $40,000;   Thornbu 
bor   (improvements),  $29,000;  Toror.to 
(improvements — further      amount     rei 
$17,000;  Whitbv  harbor  (improvements' 
000 


•J«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Copy  received  until  Monday  noon. 


SEWER. 

-vidington.  Mich..  March  21,  1912. 

!  proposals  will  be  received  by  the 
■  1  Public  Works  until  .\pril  20. 
1:.TO  p.  m.,  for  the  construction  of 
1  lately  four  thousand  feet  of  pipe 
if  various  sizes  for  the  city  of 
n.  Mich.,  according  to  the  plans 
■iflcations  on  file  at  the  office  of 

rj. 

oard  reserves  the  right  to  reject 

all  bids.     Each   bidder   shall   de- 

;rh  his  proposal  a  certified  check 
ficate   of   deposit   payable   to    the 

;   the  City  Treasurer,   in  the  sum 

,'er  cent  of  his  proposal,   but   not 
:i   $50.00.    to   be   forfeited    to    the 

I.udington  in  case  he  shall  fail  to 
to    contract,    in    accordance    with 
■sal.   should   his  proposal   be  ac- 
y  the  Board  of  Public  Works. 
DEAN  THOMPSON. 

City  Clerk. 


ENGINEER     OFFICE— Boston. 

Mar.    IS,    1912.      Sealed    proposals 

excavation    in    Boston    Harbor. 

Aill  be  received  here  until   12  M.. 

1912.  and  then   publicly  opened. 

ion  on   aoplicatlon.     FREDERIC 

■T.  Col..  Ensrs. 

iCNGINEER  OFFICE.  CHICAGO. 
.irch  26.  1912.  Sealed  proposals 
iffing  in  Calumet  Harbor.  111., 
received  here  until  10  a.  m.. 
1912.  Information  on  .ipplica- 
':0.    A.    ZINN.    Lt.    Col..    Engrs. 


TENDERS  FOR  CONCRETE 

CONSTRUCTION. 

CANADIAN    PACIFIC    RAILWAY    CO.M- 

PANY. 
DEPARTMENT      OF      NATURAL      RE- 
SOURCES. 

Sealed  tenders,  addres.scd  lo  the  under- 
signed and  endorsed  "Tenders  for  Con- 
crete Structures."  will  be  received  up  to 
noon  of  May  1.  1912.  The  work  to  be  let 
includes  the  concrete  structures  in  about 
half  of  the  area  comprising  the  Eastern 
Section  of  the  Company's  Irrigation 
Block.  Alberta.  Materials,  except  for 
forms.  will  be  furnished  by  the 
Company.  Materials  for  forms  and 
all  labor  must  be  furnished  by  the 
Contractor.  The  approximate  quanti- 
ties are:  15.000  cubic  yards  of  concrete 
and  1.200.000  pounds  of  reinforcing  steel. 
The  quantities  in  individual  structures 
vary  from  5  cubic  yards  to  TOO  cubic 
yards. 

Plans,  specifications  and  full  informa- 
tion will  be  furnished  after  April  1.  1912. 
on  application  to  the  undersigned.  A  de- 
posit of  $100.00  will  be  required  before 
plans,  etc..  will  be  given  out.  which  will 
be  refunded  on  their  return  in  good  con- 
dition. 

All  proposals  must  be  accompanied  by 
a  certified  check,  payable  to  the  under- 
signed, for  5<;<i  of  the  amount  of  the 
tender,  to  be  forfeited  as  liquidated  dam- 
ages should   the  bidder  neglect  or  refuse 


to  enter  into  a  contract  In  the  event  that 
the  work  is  awarded  to  him. 

Proposals  must  be  made  on  the  stand- 
ard form  provided,  .\lterations  thereto. 
Interlineations  or  quallflciitlon  of  prices 
may  Invalidate  the  bid. 

The  right  Is  reserved  to  reject  asy  or 
all  bids  and  to  waive  defects. 

A.  S.  DAWSON, 
Chief  Engineer. 

Calcary.   Alberta.   March  20.   1912. 


DITCH    CONSTRUCTION. 

SI.   Paul.  Minnesota,  March   4,   1912. 

Sealed  proposals  will  be  received  at  the 
office  of  the  State  Auditor,  of  the  State 
of  Minnesota,  until  2  o'clock  P.  M..  Tues- 
day. April  2nd,  1912,  for  the  construction 
of  the  Mustlnka  River  State  Ditch,  in 
Traverse  County,  Minnesota,  involving 
the  construction  of  about  13  miles  of  main 
outlet  ditch,  and  the  excavation  of  about 
350.000  cubic  yards  of  earth.  The  work 
is  located  from  1  to  10  miles  from 
Wheaton.   Traverse   County.   Minnesota. 

This  is  an  excellent  floating  dredge 
Job.  and  is  suitable  for  a  H4  ward  ma- 
chine. Excellent  roads  cross  the  line  of 
the  ditch  at  various  points.  For  full  par- 
ticulars address 

GEORGE   A.    R.\LPH. 
State  Drainage  Engineer. 
St.   Paul.   Minnesota. 


periodicals  appreciate  the  value  of  Tyrrell's  Mill  Buildings 

"The  author,  a  civil  engineer  of  wide  experience  and  long  practice,  has 
apparently  carefulh-  considered  the  various  departments  of  his  subject 
and  has  certainly  succeeded  in  placing  them  before  his  readers  in  a  way 
that  makes  all  the  information  readilv available  and  understandable." — 
THE  AMERICAN  ARCHITECT.  ' 

"Being  interested  in  the  subjects  this  work  discusses,  we  have  gone  over 
the  work  pretty  thoroughly  and  feel  somewhat  surprised  at  the  great 
amount  of  material  the  author  has  been  able  to  gather  and  so  present  to 
his  readers  as  to  be  easilv  intelligible  and  instructive."— THE  NATIONAL 
BUILDER. 

Cloth,  6x9  inches,  500  pages,  650  illustrations.     Price,  $4.00  net,  postpaid. 
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WATER    WORKS    AND    SEWER. 

Hamilton,    Illinois.    March    29.    1912. 

Sealed  proposals  will  be  received  by 
the  Board  of  Local  Improvements  of  the 
City  of  Hamilton.  Illinois,  until  one 
o'clock  p.  m..  on  the  19th  day  of  April. 
1912,  for  the  following  work: 

1st.  For  a  system  of  sewers,  compris- 
ing approximately  1.2U0  lineal  ft.  of 
15-in.  sewer,  1,929  lineal  ft.  of  12-in. 
sewer,  7.445  lineal  ft.  of  10-in.  sewer, 
and  S.5S1  lineal  ft.  of  S-in.  sewer,  to- 
gether witli  the  necessary  manholes, 
flush   tanks,   etc. 

2nd.  For  a  Water  Works  distribution 
pipe  system,  comprising  approximately 
3,375  lineal  ft.  of  10-in.  pipe.  12,435  lin- 
eal ft.  of  S-in.  pipe  and  9,140  lineal  ft. 
of  6- in.  pipe,  together  with  the  necessary 
special   castings,   valves  and  valve  boxes. 

Sealed  proposals  will  be  received  by 
the  Board  of  Local  Improvements  of  the 
City  of  Hamilton.  Illinois,  until  one 
o'clock  p.  m.,  on  the  20th  day  of  April, 
1912.   for   the   following  work; 

1st.  For  furnishing  and  setting  hy- 
drants and  hydrant  branches,  comprising 
approximately  46  4-in.  hydrants  with  4- 
In.  hydrant  branches  and  10  5-in.  hy- 
drants   with    6-in.    hydrant    branches. 

2nd.  For  certain  water  works  im- 
provements to  be  divided  into  separate 
portions   or   items,   as   follows: 

Item    One:     A    Pump    House. 

Item    Two:     A    Pumping    Plant. 

Item  Three:  A  Steel  Tower  and 
Tank. 

Separate  contracts  will  be  awarded  for 
each  of  the  four  divisions  above  named 
and  bids  may  he  made  upon  any  one  or 
more  of  said  divisions.  Separate  bids 
may  also  be  made  for  any  one  or  more 
of  the  three  items  in  the  fourth  division. 

Bids  must  be  on  blank  forms  furnished 
for  that  purpose  and  each  bid  must  be 
accompanied  by  cash  or  by  a  certified 
check,  made  payable  unconditionally  to 
the  order  of  the  President  of  the  Board 
of  Local  Improvements,  in  his  official 
capacity,  certified  to  by  a  responsible 
bank,  the  amount  of  said  cash  or  check 
to  be  not  less  than  10%  of  the  aggregate 
amount  of  the  bid. 

Payments  for  the  work  embraced  in 
the  1st  and  2nd  divisions  above  named. 
will  be  made  in  cash  or  in  local  improve- 
ment bonds  bearing  interest  at  5%  per 
annum  at  the  option  of  the  City.  Pay- 
ments for  the  work  embraced  in  the 
3rd  and  4th  divisions  above  named,  will 
be   made   in   casli. 

Plans  and  specifications  are  on  file  and 
blank  forms  of  proposal  may  be  obtained 
at  the  office  of  the  oity  Clerk  of  Hamil- 
ton, Illinois,  and  at  the  office  of  L.  P. 
Wolff,  Consulting  Engineer,  St.  Paul, 
Minnesota. 

The  right  is  reserved  to  reject  any  or 
.111    bids. 

NEAL    DOUGHERTY. 
President    of    the    Board    of   Local    Im- 
provements. 

HIRAM     B.     KINKADE. 
Secretary    of    the    Board    of    Local    Im- 
provements. 

R.    H.    ATHEY. 
Member    of    the    Board    of    Local     Im- 
provements. 


SEWER   SYSTEM. 

Notice  is  hereby  given  that  the  under- 
signed, tile  Board  of  Local  Improvements 
of  the  City  of  Lawrenceville.  Illinois,  will 
receive  sealed  bids  or  proposals,  until 
2  o'clock,  P.  M..  Wednesday  the  10th 
day  of  April,  A.  D.  1912.  at  the  City 
Council  Chamber  in  the  City  Hall  Build- 
ing in  the  City  of  Lawrenceville.  Illi- 
nois. 

For  the  construction  of  the  entire 
Sewer  system  in  Sewer  District  Number 
Three  (3)  of  said  City,  consisting  of 
vitrified  clay  pipe  sewer  manholes,  lamp- 
holes  and  all  appurtenances,  including 
all  labor  and  material  necessary  to  the 
completion  of  said  work,  according  to 
the  plans  and  specifications  whicli  are  to 
be  found  at  the  Office  of  the  City  Engi- 
timate  of  cost,  $42,100,00. 
Illinois. 

Specifications  and  estimates  of  the 
proposed  work,  together  with  bidding 
blanks  and  instructions  to  bidders  will 
be  furnished  upon  application  to  said 
City    Engineer, 

All  bids  must  be  accompanied  by  cash 
or  a  check  certified  to  by  some  responsi- 
ble Bank,  made  payable  to  Carl  Busse. 
President  of  the  Board  of  Local  Im- 
provements, in  a  sum  not  less  than  ten 
(10%)  per  cent  of  the  aggregate  amount 
of    the    bid    or   proposal. 

The  Contractor  shall  be  paid  in  Cash 
or  in  the  Bonds  of  said  district  drawing 
Five  (5%)  per  cent  interest  per  annum, 
at  the  election  of  the  Board  of  Local 
Improvements.  AU  bids  will  be  opened 
by  said  Board  of  Local  Improvements 
of  said  City  at  2  o'clock  P.  M.,  M'ednes- 
day,  April  10th,  A.  D.  1912.  in  said  City 
Council  Chamber  and  said  Board  of  Lo- 
cal Improvements  reserves  the  right  to 
reject  any  and  all  bids.  Engineer's  es- 
timate  of    cost    J42. 100.00. 

Dated  at  Lawrenceville.  Illinois,  tliis 
27th   day   of   March,    A.    D.    1912. 

CARL    BUSSE. 
J.     H.    PHILLIPS, 
A.    M,    FYFFE, 
Board    of    Local    Improvements    of    the 
City    of    Lawrenceville,     Illinois, 


Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  Mitchell,  Nebraska,  until  2 
o'clock  p.  m,,  April  22,  1912,  for  the  con- 
struction of  an  earth  dam  and  auxiliary 
works,  on  the  North  Platte  Project, 
about  nine  miles  north  of  Minatare, 
Scottsbluff  County  Nebraska,  The  work 
involves  the  handling  of  about  S40,000 
cubic  yards  of  material,  of  which  630,000 
cubic  yards  is  earthfill.  157,000  cubic  vards 
.gravelly  material,  14,000  cubic  yards  un- 
screened gravel,  11,590  cubic  vards 
screened  gravel.  14,000  cubic  vards  con- 
crete, and  12,000  cubic  yards  brule  clay 
excavation,  besides  45  acres  of  sod  strip- 
ping, 600  feet  of  wells  and  casing,  3,200 
linear  feet  of  drains,  and  the  handling 
and  placing  of  250,000  pounds  of  reinforc- 
ing steel.  For  particulars  address  the 
United  States  Reclamation  Service,  Mitch- 
ell, Nebraska:  519  Commonwealth  Build- 
ing, Denver.  Colorado,  or  Washington 
D.   C,      F.    H.    NEWELL.    Director, 


U,  S,  ENGINEER  OFFICE.  Dulufh 
Minn,,  Mar,  5.  1912,  Sealed  proposals  for 
furnishing  and  placing  rock  in  the  founda- 
tion embankment  for  the  breakwater  ex- 
tension at  Marquette,  Mich.,  will  be  re- 
ceived here  until  noon  .'Vpril  5,  1912.  and 
then  publicly  opened.  Information  on  ap- 
plication. Francis  R.  Shunk.  Lt,  Col 
Engrs, 


SEWAGE  DISPOSAL  WORl. 

Sealed  proposals  will  be  received  bj'ti. 
City  Clerk  of  the  City  of  Springfield.jis. 
souri,  at  his/office  in  the  City  Hal!, mi 
twelve  o'clock.  Noon,  of  Thursday^ 
4th   day  of  April,    1912,   for  the  consic' 


tion  of  the  southern  and  northarn 


«« 


disposal  works,  in  accordance  witlj]. 
plans  and  specifications  approved  b  \g 
City  Council  on  the  loth  day  of  11.], 
1912,  which  said  plans  and  speclficj,ia 
are  on  file  in  the  office  of  said  Cit}'  <■](. 

The  southern  sewage  disposal  woi  b 
designed  to  treat  four  million  pn, 
daily.  It  embraces  the  constructicot 
the  grit  chamber,  two  Imhoff  tanks  ve 
sprinkling  filters  equipped  with  metn- 
ical  distributors,  two  sludge  beds  atiiiif 
final  settling  basin. 

The  northern  sewage  disposal  wor  is 
designed  to  treat  five  hundred  thoiiul 
gallons  dailj',  and  similar  except  at 
sprinkling  nozzles  are  substituted  foiie 
mechanical  distributors. 

Proposals  for  each  plant  must  be  life 
separately.  Proposals  shall  be  acn- 
panied  by  certified  check  for  twood 
one-half  per  cent  of  the  amount  oite 
bid,  made  payable  to  the  City  of  Spg. 
field,    Missouri,    without  condition. 

The  successful  bidder  to  give  boMn 
double  the  sum  of  his  bid,  conditied 
for  the  faithful  performance  of  the  n- 
ditions  of  his  contract,  and  condifisd 
further  to  hold  said  city  harmless  otc- 
count  of  any  claims  for  damages  tie 
to  or  against  it  on  account  of  any  (a- 
ages  occasioned  by  the  construction 
said   works. 

Plans  and  specifications  can  be  sefat 
the  office  of  the  City  Clerk  of  Springd, 
Missouri,  or  at  the  office  of  the  com- 
ing engineer,  Alexander  Potter,  114  )• 
erty  Street,  New  York.  It  is  pro\J 
that  any  bidder  may.  in  addition  tcis 
bid  for  the  construction  of  said  disial 
plants  in  accordance  with  the  afordd 
plans  and  specifications,  submit  any  in 
of  his  own,  or  may  propose  any  modii- 
tion  or  alteration  of  said  plans  and  sii- 
flcations,  or  any  part  thereof,  togeir 
with  his  bid  for  tlie  construction  of  id 
plants  in  accordance  with  such  modd 
or  altered  plans,  such  modificatior'r 
alteration  to  be  subject  to  the  appiU 
of  the  Consulting  Engineer  and  the  y 
Coimcil. 

The  right  is  reserved  to  reject  any  1 
all  bids. 

By  order  of  the  City  Council  of  e 
City  of  Springfield.  Missouri, 

ROBERT   E,    LEE,   Mayor. 
.1,   H,   LANGSTOX,  City  Cle:  • 
ALEXANDER  POTTER, 

Consulting  Engineer, 


DEPARTMENT  OF  THE  XNTERIV 
UNITED  STATES  R  E  C  L  A  M  A  T  M 
SERVICE— Mitchell,  Nebraska,  Marc:. 
1912-  Sealed  propo.sals  will  be  rece  I' 
at  the  office  of  the  I'nited  States  I- 
lamation  Service,  Mitchell,  Nebraska,  - 
til  5  o'clock  p,  m,,  April  10,  1912,  for  i 
construction  of  an  embankment  and  s|- 
way  for  an  earth  dam,  on  the  N" 
Platte  Project,  about  nine  miles  nil 
and  one  mile  east  of  Scottsbluff,  Sc*' 
Bluff  County,  Nebraska.  The  work  - 
volves  the  handling  of  about  175,000  ci! 
yards  of  material,  of  wliich  abou^  c- 
tenth  is  brule  clav.  For  particulars 
dress  the  U.  S."  Reclamation  Serv. 
Mitchell,  Nebraska,  or  519  Commonw»i 
Building.  Denver.  Colorado.  ANDRI 
WEISS.    Project   Engineer. 
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CALLS  FOR  BIDS 


.Rete,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


WTER    WORKS    IMPROVE- 
•  MENTS. 

HolUeiiViUe.   Oklahoma, 
gefrii  proposals  will  be  received  by  the 
•....  lork  of   Holdenville.    Oklahoma,   at 
in  the  City  Hall,  until  10  o'clock 
\pril  13th.  1912.  for  furnishing  F. 
s  at  Waterworks  Spur  (on  C.  R. 
i;.  R.,  three  miles  east  of  Holden- 
lahoma)    the    following    material 
iiinery  to  be  used  in  the  e.xten- 
i    improvement     of      the      water 
stem  of  Holdenville. 
ill  be  opened  by  the  Mayor  and 
oners  the  same  day  and  bidders 
«1   to  be  present  and   to   submit 
;he  following  items: 
linear  feet  of  ten   (10)    inch   cast 
Class  .\,  weight  57.1  pounds  per 
ft. 

rounds  of  lead. 

^'ine  generator  set,  consisting  of 

.    ..   t;   phase,   sixty   cycle,    two   thou- 

Ln<  hree  hundred  volt,  seventy-five  (7a) 

.\.   generator,    direct   connected    to 

;  steam  engine. 

'mrd  and  instruments  complete. 
linear  feet.  No.  6  waterproof 
-re. 

them  Cedar  poles,  30  feet  long. 
ops.  with  cross-arms.  guys, 
isulators,  etc. 

'onze  fitted  horizontal  turbine 
jiacity  six  hundred  and  twenty- 
gallons  per  minute  against  a 
J  of  112  feet,  direct  connected  to 
P  .  3  phase.  60  cycle.  2.300  volt 
'ii  auto-starter. 
-  xlS'    horizontal    return    tubular 

>■   specifications   will    be   on    file 

'  :e  of  the  City  Clerk,  or  may  be 

from  the  Consulting  Engineers. 

«:    Harper.    920    Scarritt    Bldg.. 

ity.  Mo. 

L  i.  proposal  must  be  accompanied  In' 

diified  check  of  not  less  than  five  (5i 

rent  of  the  amount   bid.   made   pay- 

I'lo  W.  R.  Scott,  Commissioner  of  Fi- 

<•.    a   guarantee   that   the    bidder   re- 

I'lg   the   award    will    enter    into    con- 

Iwith    the    city    and    furnish    satis- 
ry   bond    v.ithin   ten    days   after   the 
act  Is  awarded. 
■   city   reserves    the    right    to    reject 
jir  all  bids,  to  waive  any  informality, 
to  award   the   contracts   as   may   be 
ed  to  the  best  interests  of  the  city. 
WILI..\RD  S.  LEVAM. 
City   Clerk. 
Is  16th  (lav  of  March.   1912. 


PAVING. 

Is  will  be  received  until  noon.  May  1. 
.•>t  the  office  of  Board  of  Improve- 
Paving  District,  Xo.  7.  city  of  Fort 

h.    Arkansas,    Xo.     9U    Xorth     Sixth 

t.  for  the  repaying  of  Garrison  ave- 
Specifications  at  ofBce  of  City  En- 

T.     Approx.  35,000  yards. 


•  P-UITMEXT  OF  THE  INTERIOR. 
r.?D  STATES  RECLAMATION 
\  ICE— Washington,  D.  C,  March  11. 
>ealefl  proposals  will  be  received  at 
T'ffice  of  the  United  States  Reclama- 
feervice,  Los  Angeles.  California,  un- 
0  clock  p.  m..  April  .?.  1912.  for  fur- 
1!^  electrical  apparatus  for  Truckee- 
on  Project.  Nevada.  For  particulars 
es.s  the  U.  S.  Reclamation  Service. 
federal  Building.  Los  Angeles.  Cali- 
?■  or  Washington.  D.  C.  F.  H. 
►  fc.LL,  Director. 


CAXADIAN  PACIFIC  RAILWAY  COM- 
PANY—DEPARTMENT OF  NATURAL 
RESorRCES-IRRlGATlON    BKANCH. 

TENDERS     FOR     STEEL     HIGH- 
WAY  BRIDGES. 

Sealed  tenders,  addn'ssfd   to  the  under- 
signed,   will    be    received    up    to    noon    of 
.\pril    15th,    1912,    for    the    design,    manu- 
facture   and    erection    complete    on    piers 
to  be  provided  by  the  Railway  Company, 
of   the   following   Steel    Highway    Bridges: 
2  Bridges— span    125    feet. 
4  Bridges — span    100   feet. 
14  Bridges— span      75    feet. 
9  Bridges— span      60    feet. 
Contract,    specification,    form    of    tender 
and   general   instructions   may  be   had   on 
application    to    the    undersigned.     A    de- 
posit of  $25  will  be  required  before  speci- 
fications will  be  given  out.   which  will  be 
returned  on  receipt  of  a  bona  fide  tender. 
Tenders     will     only     be     received     from 
parties    who   can    show   a    reasonable   ac- 
quaintance   with    work    of    the    required 
character,  and  that  they  have  the  facili- 
ties and  plant  necessary  for  work  of  such 
magnitude. 

A  certified  cheque  or  cash  deposit  to 
the  amount  of  5  per  cent  of  the  tender 
must  accompany  all  bids  as  a  guarantee 
that  the  bidder  will  enter  into  a  contract 
for  the  work  should  it  be  awarded  to  him 
and  which  will  be  forfeited  as  liquidated 
damages  should  the  bidder  default. 

Cheques  or  deposits  of  the  unsuccess- 
ful bidders  will  be  returned  within  ten 
days  after  the  award  of  the  contract. 

The  right  is  reserved  to  the  Company 
to  reject  any  or  all  tenders  and  to  waive 
defects.  A.   S.   DAWSON, 

Chief  Engineer. 
Calgary.  Alberta,  March  1st.   1912. 


WATER  MAINS. 

Bids  will  be  receivod  up  to  .-Xpr.  11. 
1912,  for  a  s.vstem  of  water  mains  in  the 
village  of  Morton  Grove.  111.  Further 
particulars  at  the  office  of  the  under- 
signed. Bids  to  be  forwarded  to  under- 
signed to  be  delivered  to  his  office  not 
later  than  1   P.   M.   that  day. 

JT'LIUS    H.    GEWEKE. 

Village  Attorney. 
IG7     \V.    Washington    St.. 
Chicago,    111. 


U.  S.  ENGINEER  OFFICE— Little  Rock. 
.\rk..  Jan.  31,  1912.  Sealed  proposals  for 
constructing  the  two  (2)  steel  hull,  24-lBeh 
pump  dredges  H.  S.  Taber  and  Robert 
McGregor  will  be  received  here  until  12 
o'clock  noon.  April  9.  1912,  and  then  pub- 
licly opened.  Information  on  application 
CLARKE  S.   SMITH.   Major.   Engrs. 


The  STARY  %^,,^^ 

All  si«.     AUTOMATIC        s^.r. 
All  T,p..    FLUSH  TANK  SIPHON 

(Without  Moving  Parts) 
Les  us  send  you  full  particulars. 

F.  STARY  &  SONS  Cfdar  Rapids,  Iowa 


Proposal  Advertising 
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Bargain  in  Boilers  and  Pulverizing  Equipmeit 

: — :00  n.  p.   n.  <t  W.  wat^r  tube  boilers  for  I'O  Ibe. 

ftrt'^jtiurt'  In  KOud  condition,  cqulpptxl  Willi  Kelly  Shak- 
Di;  Gralt-a. 

2 — 7'.  H.  P.  Cbandlcr  &.  Taylor  wat«r  tube  boilers 

M  Xie'O'IOQR. 

I — 150  H.  P.  horUoutjil.  Internally  rired.  return 
tubular  boiler  with  Morrlsoti  (iirnacf. 

Also  sevemi  portablf  bollt-rs  (ur  contractors  use. 

1  DRYER  No.  M<'.  u,  Martlctt  A  Company.  Cleve- 
land. Ulilu.  Urycr  j*hell  ,'>0'  diameter  and  contplete 
with  driving  nu-ctuinlHni. 

I  TyiK'  C.  sUi'  7  Bull  .Mill  manufacture<l  by  F.  L. 
Smith  lit  Coinpittiy,  Complete  wltb  bearings  and  drlv- 
iDK  mocbunlsm. 

I  Tube  Mill,  with  automatic  screw  feed.  7' diameter 
and  2\ '  lonK.  all  complete  with  drivlne  mechanism. 

Prices  and  fuJI  dej*crlptlon  upon  requetit.  AH  ol  the 
above  is  practically  new  and  ctn  be  had  at  an  extremely 
low  price  and  muM  be  sold  within  the  ne.xt  thirty  days. 


INDIANAPOLIS  WATER  UO 


113  Moiumeot  Place 


Second  Hand  Locomotive  Cranes  For  Sale 

Two  second  hand.  twi-nty-rl\-p  ton.  Indusirliil  Works. 
Locomotive  CrAues.  mounted  upon  eicht  wlieel.  M.  C.  B. 
cars,  and  outrieeers.  Schoen  Steel  wheels,  two  booms. 
40  ft.  and  60  ft.  radius  with  each  crane.  'l"hr«e  cranes 
have  had  Upht  ser\'lce.  and  are  In  good  working  con- 
dition, offered  at  u   barKaln. 

W.  5.  R&miay.  1418  Fourth  St..  Bay  City.  Mich. 


WANTED 

Experienced    Cranesmen  at 

once  for  Ditching  Dred(ies 

in  Ohio. 

EDWARD  BUDETTE,  Tok'do.  Ohio. 


We  specialize  in  River,  Harbor,  Canal  and 
Submarine  Kock  Uxcavations. 

Steam  and  Rtcctric  Railway  Construction. 

Hydraulic  and  [ilectncal  Ensineerinfc. 

Hydro-IIIectric  and  Water  Power  Devel- 
opment. 

Irrigation,  Reclamation  and  Drainase. 

THE  BRINDLEY   COMPANY 

COMRXCnSCi   nNOINRTRS 

Whitehall  BuildinK,  1 7  Battery  Place 
NEW    \ORK 
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STEa  CONSTRUCTION 


PLANE  SURV£\1N( 


„„„HCB.CONOB.«. 


The  American  Schoors 

HANDY  HAND  BOOKS 

coverinji  completely  the  fields  of 

Engineering— Electricity— Mechanics  and  Business 

rr^iT'*"  Owing  to  a  large  and  constant  demand  for  bound  volumes  of  the  American  School's  Correspondence  Courses  cover- 
ing special  subjects,  we  have  decided  to  place  on  sale  at  all  leading  book  stores,  a  series  of  handy  hand  books  covering 
every  subject  in  Engineering,  Electricity,  Mechanics  and  Business.  These  hand  books  are  written  by  men  pre-eminent 
in  their  field  and  specialists  on  the  subjects  they  handle.  They  are  the  best,  most  authentic  and  most  up-to-date  books  on 
Engineering,  Electricity,  Mechanics  and  Business  that  have  ever  been  printed.  In  compiling  these  books,  everything  un- 
necessary and  all  heavy  technicalities  have  been  omitted. 

These  are  real  books,  not  pamphlets.  They  are  printed  in  large,  clear  type  on  high  grade  book  paper,  cloth  bound, 
and  contain^from  140  to  960  pages.  They  are  suitable  for  the  use  of  the  student  and  practical  man.  or  can  be  used  as  a 
quick  and  ready  reference  by  the  expert.     If  your  dealer  does  not  have  the  book  you  want  you  can  order  direct. 

Below  you  will  find  a  Complete  List  of  the  American  Schoors  Home  Study  Books; 


ARCHITECTURE 

Architectural  Drawing  and   Lettering. 

Price  $1.50  J 
Building  Superintendence.    Price  SI. 50. 
Carpentry.     Price  $1.00. 
Contracts  and  Specifications.    Price  $1.00. 
Estimating.     Price  $1.00 
Freehand    and    Perspective  Drawing. 

IS  Price  $1.00. 
Heating  and  Ventilation.     Price  $1  50. 
The  Orders.     Price  $3.00. 
Plumbing.    Price  $1.50. 
Stair  Building  and  Steel  Square.    Price  $1.00. 


CIVIL  ENGINEERING 

Brid;;e    Engineering — Roof    Trusseb. 

Price  $3.00. 
Highway  Construction.    Price  $1.00. 
Hydraulic  Engineering.    Price  $3.00. 
Masonry  Construction.    Price  $1.00. 
Masonry    and    Reinforced    Concrete. 

Price  $3.00 
Railroad  Engineering.      Price  $3.00. 
Reinforced  Concrete.    Price  $1.00 
Sewers  and   Drains.     Price  $!.00. 
Steel    Construction.      Price    SI  .50 
Strength  of   Materials.      Price   $1.00. 
Surveying.      Price    $1.50. 
Water  Supply.      Price  $1  00 


ELECTRICAL    ENGINEERING 

Alternating-Current  Matliinery.     Price  S3  00. 
Dynamo  -  Electric    Machinery.      Price    $1.50. 
Electric  Railways.     Price  $1.00. 
The  Electric  Telegraph.     Price  $1.00. 
Electric  Wiring  and  Lighting.     Price  SI  00 
Power    Stations   and    Transmission. 

Price  $1.00. 
Practical  Lessons  in  Electricity. 

Price  $1.50. 
Telephony.    Price  $4.00. 

MECHANICAL  ENGINEERING 

Automobiles.      Price  $1.50. 

Building  and  Flying  an  Aeroplane.  Price  $1.00. 

Forging.    Price  $1.00. 

Foundry  Work.    Price  $1.00. 

Machine  Design.    Price  $1.50. 

Machine-Shop  Work.    Price  $1.50. 

Mechanical  Drawing.    Price  $1.00. 

Pattern  Making.    Price  SI  .00. 

Practical  Aeronautics.    Price  $3.50. 

Sheet  Metal  Work.      Price  $3.00. 

Tool  Making.     Price  $1.50. 


STEAM  ENGINEERING 

Boiler    Accessories.        Price  SI. 00. 
Compressed    Air.      Price    $1.00. 
Gas    Engines    and    Gas    Producers. 

Price  $1.00. 
Refrigeration.      Price   SI. 00. 
Steam  Boilers.      Price  $1  00. 
Steam    Engines.      Price   $1.00. 
Steam   Turbines.     Price  $1.00. 
Valve   Gears  and    Indicators.     Price 


SI  00. 


BUSINESS  BOOKS 

Bank   Bookkeeping.      Price  $1.00. 
Business  Management,  Part  1.      Price  $1.50. 
Business  Management.  Part  2.     Price  $1.50. 
Commercial  Law.    Price  $3.00. 
Corporation  Accounts  and  the  \'oucher  Sys- 
tem.   Price  $1.00. 
Department    Store  Accounts.     Price  $1.50. 
Factory  Accounts.    Price  $1.50. 

Insurance  and  Real  Estate  Accounts. 
Price  $1.50. 

Practical  Bookkeeping.    Price  $1  50. 


You  Can  Examine  these  Books  Before  Purchasing. 

ON  SALE  BY  THE  LEADING  BOOK-SELLER  OF  YOUR  CITY. 

Ask  to    see   them  —  Satisfy  Yourself    of    their    Value. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  CHICAGO,  U.S.A. 


SCR 


X\ 


En2[ineerin^  &  Contracting 

Devoted    to   the   Economics    of    Civil    Engineering    Design 
and    to    Methods^  and^ost  of    Construction 

Published  every  Wednesday  by  The  Mvron  C  CUrl-  r>..uv~^-      7^ 

EDITORS:    H.  P.  GiHette.    C.  S    h'>1     C    T    M.t?        t    r    I  "u     T""''  ""  '^  '''"'°™  '''  '''''''"''  "'• 

^.  n.ii,    c.   I.  .Murra>,    II.  B.  K.rkland.    S.  C.  Hadden.        MANAGER:    P.  P.  Burt. 


TIO.V   RATES  (Payable  in  Advance). — tB.OO  a  year  (Bo  .ttu.cl  .■-  f;     ,  j  c- 

of  Panama.  Canal  Zone  and  Island  of  Tutuil    tSOO  "Zcr  (5g"T.J'"'A-  ^"'>''-  '^"^o-  ^''"'•' 
^        *"*  tsstits)  to  Dominion  of  Canada,    ti 


■■'am.  Porlo  Rico.  Philippine  Islands.  Rtpubltt 
v'  ts'ues)  lo  all  other  countries. 


I.  Volume  No.   15. 


CONTENTS 


April  10,  1912 


rOlj^L  SECTION: 

■.  '..Tr-cd    Concrete    .Vrrh    of    Remark- 
in.   Length  and  Design 399 

I  tam-e    to    the    City    and    to    the 

■  ^'ineer    of     Complete     and     Ac- 

I OnKineer's    Records 400 

iicap   Imposed    on    tiie    Engineer 

■  of  nn  "Agricultural  College"..    4nrt 

ARTICLES: 

of  Waterproolins;    for   Concrete 

40t> 

:   Patching  and   Repairing  Con- 
404 

.D  ROCK  SECTION: 
:      Sealing     a      Cofferdam    with 

Rock  and  Grout 405 

nd   Progress  Records  of  Driving 

inie-Poudre  Tunnel 405 

examples      of      California      Gold 
with  Costs  of  Dredging 40S 

O  STREETS  SECTION: 
ted  V.'ood  Block   Pavements  of 
Vamp    District — -V    Review 409 


'''4triL'I'^''D'"^'''''''^  '"  "le  Selection  of 
btreet     Pavement 413 

,"h''*'T''"/'l''*'.^'  On  Repairs  Be  Inciuded  In 
the  Total  Annual  Cost  of  a  Pavement?.  414 

WATER    SUPPLY.   SEWERAGE   AND   SANITA- 
TION: 

The  System  of  Recording  Sanitary  Sewer 
t^otes  In   Use  at   Dayton.   Ohio 411 

the  Advantages  and  Limitations  of  Circu- 
lar Reinforced  Concrete  Reseri'oir.s— En- 
largement of  Such  a  Reservoir  at  Suf- 
tern.    New    York i\r. 

Progress  Diagram  and  Distribution  of 
Tmie  of  Force  on  Sewer  Trenching  Ma- 
chme 41(5 

Methods  and  Cost  of  Thawing  Frozen 
water  Pipes  in  Chicago  by  Electricity 
During  the  Recent  Severe  Winter 418 

An  Kconomic  Studv  of  the  Four  Alternate 
Methods  Considered  for  the  Disposal  of 
the  Garbage.  Rubbish  and  Ashes  of 
Toronto     417 

DRAINAGE   AND   IRRIGATION   SECTION: 

The  Irrigation  System  of  the  Southern 
.\Uierta    Land    Co.,    Ltd 420 


BRIDGES  AND  BUILDINGS  SECTION: 
The    Reinforced    Concrete   Arch    Bridge    of 
.12S-Ft.  Clear  Span  Over  the  River  Tiber 

at    Rome 42' 

An  Investigation  of  Concrete  Flat  Slabs 
Using  Flexible   Rubber  Models 424 

CONSTRUCTION  MATERIAL  INDEX: 
ii:.MK7\-T  PRODUCTS:  An  h  Bridge.  ^99— 
I'-atchlng  Concrete.  404 -Grouting  Cofter- 
dam.  405 — Reinforced  Concrete  Reser- 
voir. 415— Diversion  Weirs.  421 — Canal 
Lining.  422— Arch  Bridge.  422. 
BITUMINOUS  PRODUCTS:  Asphalt  Coat- 
ing, 402— Crcosoted  Wood  Block  Pave- 
ments. 409. 

STRUCTURAL  STEEL:  Sheet  Piling,  40.-.. 

M.\CHINERY:  Compressed  Air  Concrete 
.Mixer.  405— Pelton  Wheels,  406— Air 
Compressor.  406— Blower.  407— Genera- 
tor. 407— Electric  Motors.  407 — Water 
Drills,  407— Drill  Sharpener,  407— Cen- 
trifugal Puinp,  407— Steel  Dump  Cars. 
407 — Elevator  Dredges,  408 — Sewer 
Trenching  Machine,   416. 

FOUNDRY  PRODUCTS:  Gas  Pipe,  405— 
Well    r.iinls.    4":'.  — Industrial   Track,    407. 


second-class  matter,  April  17,  1907,  at  the  Post  Office  at  Chicago,  Rlinois,  under  act  of  March  3d,  18~;t     Copyright.  1911.   by    the    Myron    C. 


:iiiforced    Concrete    Arch    of    Re- 

arkable  Span — Length  and 

Design. 

A  ages  of  common  labor  in  Europe 

St  of  materials  a  relatively  larger 

•'nan  in   America,   of   the   cost   of 

-•ncrete  structures.     European  en- 

_n  carefully  to  save  material.  This 

he    reasons    why    European    rein- 

rcte  structures  generally  present  a 

.ceful  appearance  as  compared  with 

tures  in  the  United  States.     Econ- 

I  iuaterials   is,   however,   not   the   only 

ijind  perhaps  is  not  even  the  principal 

II lor  the  less   massive   reinforced   con- 

iructures   observed    in    Europe.      Engi- 

-■:    exhibit    a    greater    confidence    in 

I    than   do   engineers    in    America. 

...:    value   from   the   tensile    strength. 

i|.'  and  resiliency  given    by    reinforcing 

iie  .'\merican  engineer  does  not  exact. 

•inforced  concrete  work  therefore  fre- 

exhibits   a   boldness   in    design   which 

almost  hazardous  to  the   person  who 

lied  only  .\merican  examples.     This  is 

irly  true  of  arch  bridges.     Few  .Amer- 

itiforced    concrete    arches    show    any 

i  ii.  using  the  thin  sections,  long  spans 

t   arcs    which    are    of    the    most    com- 

.urence  in  Continental  Europe.    An  il- 

)n  is  at  hand  in  the  general  drawings 

•d  elsewhere  in  this  issue  of  the  arch 

jver  the  Tiber  at  Rome. 

Tiber  arch  has  a   span   of   a    fraction 

?  ft.,  and  a  rise  of  arc  of  one-tenth  the 

This  is  the  longest   arch  of  concrete 

nstructed.     In   fact  there  are   but   few 

e  arches  in  the  world  which  come  with- 

same  class   dimensionally.     Of    these, 

e  in  the  United  States:     The  Walnut 

ridge,  233  ft. ;  the  Rocky  River  bridge, 

;  the   Spokane  bridge,  281   ft.,  and  the 

rg    bridge,    312    ft,  .     The    nearest    in 

•ngth  to  the   Tiber  bridge   of   concrete 

is  the  .Auckland  arch  of  320   ft.   span 

•  Zealand.     The  Tiber  bridge  is  truly  a 

ced    concrete   structure.      None   of    the 

>ridges  named  are,   in   at  all   the   same 

jf  reinforced  concrete.  Their  structural 

cr  is  far  more  nearlv  that  of  the  Cabin 


John  Bridge  or  any  other  large  masonry  arch 
than  it  is  that  of  the  Tiber  Bridge  or  any  other 
true  reinforced  concrete  arch.  The  Tiber 
Bridge  is,  therefore,  unique  as  the  only  rein- 
forced concrete  arch  having  a  span  of  the  f^rst 
magnitude  among  concrete  arches. 

The  resisting  sections  of  any  of  the  concrete 
arches  which  are  named  above  are  readily 
denominated.  For  example  the  .Auckland 
Bridge  which  is  nearest  in  span  length  to  the 
Tiber  arch  has  two  arch  ribs  with  a  cross  sec- 
tion of  4%xoV4  ft.  each,  or  a  total  compres- 
sion area  of  46%  sq  ft.  The  resisting  section 
of  the  Tiber  bridge,  however,  is  difficult  to 
measure.  Considering  the  arch  at  the  crown 
there  are  the  arch  ring  66  ft.  wide  and  8  ins. 
thick,  the  seven  spandrel  walls  1%  ft.  high 
and  8  ins.  thick,  and  the  floor  slab  66  ft.  wide 
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and  8  ins.  thick.  All  these  dimensions  are 
approximate  only,  since  published  dimensions 
in  sufficient  detail  for  exactness  are  wanting, 
but  they  will  do  for  general  comparison.  The 
total  section  of  concrete  at  the  crown  in  floor 
plate,  arch  ring  and  spandrels,  is  95  sq.  ft. 
Only  a  portion  of  this  section  can  be  con- 
sidered to  resist  thrust.  The  arch  ring  having 
a  section  of  something  over  44  sq.  ft.  less,  and 
some  portign  of  the  spandrel  wall  section  may 
be  assumed  to  take  thrust.  Considering  the 
arch  ring  alone,  its  section,  it  will  be  ob- 
served, is  nominally  only  slightly  less  than 
that  of  the  two  arch  ribs  of  the  .Auckland 
Bridge;  allowing  for  thickening  of  the  slab  to 
11  ins.  under  the  sidewalks  of  the  Tiber 
Bridge,  its  ring  section  is  fully  that  of  the 
-Auckland  Bridge.  The  Tiber  Bridge  has  a 
rise  of  onlv  about  one-third  the  rise  of  the 
Auckland  Bridge  and  a  correspondingly  in- 
tensified crown  thrust,  and  its  greater  bold- 
ness of  design  is  evident. 

399 


It  is,  however,  not  the  flat  arc  alone  or  its 
small  thrust  resisting  section  that  is  the  bold 
feature  of  the  Tiber  Bridge  design.  This  is 
the  foundations.  If  the  traditional  require- 
ments for  arch  bridge  foundations  mean  any- 
thiiig  the  only  argument  in  favor  of  the  foun- 
dations for  the  Tiber  Bridge  is  the  unanswer- 
able one  that  the  bridge  is  sound  and  stable 
after  a  year  and  bids  fair  to  endure  in  this 
condition.  The  exact  character  of  these  foun- 
dations is  interesting  \o  note. 

The  original  soil  on  which  the  abutments 
are  located  consists  of  several  layers  of  fairly 
compact  clayey  sand  down  to  a  depth  of  14  to 
19  ft.  under  which  come  "muddy  sand  of 
little  consistency,"  clayey  sand  of  little  con- 
sistency," "clay  without  consistency,"  etc.  In 
brief  there  was  a  14  to  19  ft.  crust  of  ordi- 
narily compact  sandy  soil  overlying  mud  to 
an  undetermined  depth.  Over  the.  area  of 
each  abutment  66x66  ft.  were  dri*'en  or  sunk 
concrete  pillars  or  piles,  the  longest  of  which 
was  about  23  ft.  These  piles  therefore  pene- 
trated the  harder  crust  and  a  little  into  the 
underlying  mud.  The  duty  that  these  piles 
were  designed  to  perform  was  to  compact  the 
soil  as  well  as  to  transmit  as  bearing  piles  the 
weight  of  the  masonry  to  the  soil.  In  fact  24 
of  the  96  piles  for  each  abutment  were  com- 
pacting piles  solely— no  masonrv  rested  on 
them.  Under  the  conditions,  then,  there  was 
produced  a  foundation  which  may  fairly  be 
represented  by  the  accompanying  sketch. 
There  was  a  '^ile  compacted  mass  of  sandy  soil 
66x66x23  ft  bounded  on  all  sides  by  the  same 
soil  in  its  natural  state  of  solidity  and  all 
resting  on  a  deep  bed  of  mud.  This  is  virtually 
a  floating  foundation :  even  more  truly  one 
than  any  ever  constructed  in  years  past  under 
a  Chicago  building,  for  Chicago  ciay  is  not 
mud  on  top,  becomes  harder  as  the  depth  in- 
creases and  turns  to  hardpan  resting  on  ledge 
rock. 

American  engineers  have  often  been  ac- 
cused of  designing  recklessly,  but  this  founda- 
tion for  a  328-ft.  masonry  arch  adopted  bv 
French  engineers  and  formally  approved  by 
the  Italian  engineers  under  whose  official  serv- 
ice it  was  btiilt  makes  the  most  daring  of 
American  designing  appear  ultra  conservative. 
Most  .Amencaii  engineers  viewing  the  founda- 


400 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII. 


tion  plans  would  be  likelj-  to  prt-clict  tliat 
Father  Tiber  would  take  El  Ponte  del  Risor- 
gimento  to  his  bosom  the  minute  the  centers 
were  struck  if  not  sooner.  Yet  there  are  no 
signs  of  failure  after  a  year  and  no  indica- 
tions that  the  bridge  will  not  endure.  There 
is,  therefore,  not  much  that  can  be  said,  except 
to  call  attention  to  a  remarkable  design. 


The    Handicap   Imposed   on     the     En- 
gineer Graduate  of  an  "Agri- 
cultural College." 

Several  colleges  in  the  United  States  otter- 
ing regular  four  year  courses  of  study  in  Civil 
Engineering  are  called  Agricultural  Colleges. 
For  example  the  Oregon,  Maryland,  Michigan, 
Xorth  Dakota,  and  Kansas  .Agricultural  Col- 
leg:es  all  grant  the  degree  of  Bachelor  of 
Science  in  Civil  Engineering  to  graduates  of 
that  course.  In  every  case  there  are  several 
other  full  courses  of  study  offered.  The  fol- 
lowing statistics  show  the  number  of  grad- 
uates in  1911,  in  each  course  of  study  offered 
in  three  of  the  institutions  named. 

Oregon  Agricultural  College.— Agriculture.  23; 
Forestry,  5;  Domestic  Science  and  -\rt.  H: 
Civil  Engineering,  18;  Electrical  Engineering. 
10;  Mechanical  Engineering,  16;  Mining  En- 
gineering, 9;  Commercial,  21;  and  Pharmacv,  S. 
The   total   number  of  graduates   was   124. 

Maryland  Agricultural  College. — Agriculture, 
.■!;  Horticulture.  3:  BiologT,-,  1;  Chemistry.  3; 
Civil  Engineering,  5;  and  Mechanical  Engineer- 
ing,   5.      Total,    20. 

Michigan  Agricultural  College.— .\grieulture, 
40;  Engineering  (Civil,  Electrical.  Mechanical). 
58;  Home  Economics,  26;  Forestry,  21.  Total,  145. 
At  Oregon  18.5  per  cent,  at  Maryland  15  per 
cent,  and  at  Michigan  27.5  per  cent  of  the 
degrees  conferred  were  in  Agriculture. 

These  institutions  were  founded  as,  or  soon 
became,  Colleges  of  Agriculture  and  the 
Mechanic  Arts.  For  years  thev  have  been 
misnamed. 

To  the  engineer  of  experience  it  makes  little 
difference  what  college  he  took  his  degree  in, 
but  the  name  of  his  college  is  of  great  iin- 
portance  to  the  inexperienced  young  man  seek- 
ing his  first  position.  The  prospective  em- 
ployer usually  wants  to  know  what  college  the 
applicant  attended.  In  many  cases  it  is  next 
to  impossible  for  the  applicant  to  prove  that 
he  graduated  in  Civil  Engineering  from  an 
Agricultural  College.  The  employer  usually 
mfers  that  the  young  man  took  a  course  in 
farm  drainage  as  an  incident  in  his  course  in 
Agriculture,  and  unless  he  knows  the  applicant 
personally,  or  is  familiar  with  the  courses  of 
study  offered  in  the  institution,  it  is  difificult 
if  not  imposible  to  prove  to  him  that  the  appli- 
cant's engineering  studies  were  carried  any 
further.  Thus  the  young  graduate  engineer 
has  a  heavy  handicap  imposed  on  him  at  the 
time  when  he  is  least  able  to  carrv  it. 

The  institutions  named  are  good'  ones.  Their 
engmeer  graduates  have  attained   hi<?h   stand- 


ing in  the  profession,  after  surmounting  the 
early  handicap  imposed  by  the  names  of  their 
colleges.  It  seems  that  the  older  engineer 
alumni  of  each  of  these  institutions  would  con- 
fer a  great  favor  on  the  new  graduates  bv  co- 
operating for  the  purpose  of  having  the  name 
of  the  college  changed.  A  general  name  for 
the  institution  such  as  State  College,  instead 
of  Agricultural  College,  would  not  alter  the 
early  standing  of  the  graduates  in  agriculture, 
while  it  would  be  a  great  help  to  the  students 
graduating  in  the  other  courses  of  studv.  - ,. 
movement  to  have  the  names  of  these  colleges 
changed  should  be  undertaken  by  their  alumni. 


The  Importance  to  the  City  and  to  the 

City    Engineer    of    Complete    and 

Accurate   Engineer's   Records. 

The  importance  of  complete  and  accurate 
engineer's  records  of  all  permanent  municipal 
improvements  has  long  been  appreciated  by 
engineers.  It  is  one  of  the  things  which  may 
safely  be  classed  as  common  knowledge  among 
engineers.  It  is  also  a  well  known  fact  that  in 
trenching  operations,  even  in  our  largest  cities, 
pipe  lines  often  are  encountered  wdiich- are  not 
shown  on  the  city  records.  Apparently  then, 
although  the  importance  of  keeping  full  and 
accurate  records  of  the  location  and  nature 
of  all  improvements  is  well  understood,  such 
records  often  are  not  kept  at  all,  or  if  kept, 
are  inaccurate. 

A  reminder  of  the  expense  and  confusion 
arising  from  the  lack  of  proper  engineer's  rec- 
ords comes  to  us  from  a  city  of  20,000  popu- 
lation in  a  north  central  state.  The  present 
city  engineer  of  that  city  has  held  the  position 
for  the  past  two  years  and  recently  made  a 
report  of  the  work  of  his  department  for  that 
period.  The  report  clearly  shows  the  effect 
of  the  failure  to  keep  adequate  engineer's  rec- 
ords in  past  years.  We  have  selected  a  few 
comments  of  the  present  engineer  on  the  con- 
ditions, in  this  regard,  as  he  found  them.  The 
reader  will  appreciate  the  expense  incurred  by 
the  city  before  the  faults  enumerated  were  cor- 
rected.   The  quotations  follow : 

Sewer  Records. — The  sewer  records  are  very 
incomplete  and  resort  was  made  necessary  to  a 
complete  survey  in  order  to  get  the  physical  in- 
formation, more  particularly  with  respect  to 
sizes  and  grade. 

Our  sewer  Y  maps  .ire  somewhat  incomplete 
and  some  of  them  are  missing.  All  records  of 
permits  in  the  city  offices  have  been  investigated 
and  a  record  made  of  connections  to  sewers,  but 
we  l-cnow  of  many  houses  "that  are  connected  to 
sewers  that  have  no  permit  for  the  same,  and 
no  record  that  such  connections  have  ever  been 
made.  This  is  an  important  thing  to  know,  for 
the  health  of  the  city  depends  on  its  sewer  sys- 
tem. Some  time  ago  I  was  called  to  a  residence 
in  the  Fifth  wai-d  wherein  the  sewer  was  out  of 
order.  The  condition  of  the  cellar  beggars  de- 
scription. -Ml  the  houses  in  the  block  were  con- 
nected to  a  private  sewer,  supposed  to  be  in  the 
alley,  but  no  one  knew  exactly  where.  No  rec- 
ord is  available  showing  where  the  sewer  con- 
nects to  the  city  sewer  and  I  could  find  no  re- 
sponsible party  who  could  give  me  any  infor- 
mation. This  is  a  condition  that  cannot  do  any 
good  to  the  community  and  may  result  in  last- 
ing harm. 


Paving.— An  investigation  has  bp»L 
determme  the  total  amount  of  navi.r'^ 
the  city,  including  the  date  constr,  ' 
cost  and  total  cost,  length  of  tim/"' 
reasons  for  reconstruction,  and  Dr«l-'- 
tions.  The  records  of  this  office  shert 
light  on  any  portions  of  these  ^«\l^' 
from  other  sources  a  table  has  been  f'' 
that  at  least  covers  part  of  this  im  ?' 
formation.  ""iter, 

Maps. — This   department  has  felt  t 
■omplete  and  accurate  maps  of  tho  ,'"!*'' 01 


[kr  as 


purposes,   and   I    believe,  and  in  ^,,„, 
know,    that    serious    errors   have  bmt 
relying  on  maps  that  were  unreliable  "'' 
ister  of  deeds  of  this  county  has  on  ■["' 
ptete  set  of  all  plats  filed,  but  no  coni'^ 
maps    and    plats    have    been   filed  in  ' 
This  deficiency  has   been   eliminated  f 
j-ect  copy  of  these  plats  have  been  ml  ' 
of  the   City   Engineer's   records     All  Fi'' 
been  brought  to  a  standard  size  and  i 
pleted    will    be    bound    into    book  fnnS","'- 
dexed.  'pM  ft. 

Obviously  the  tax  payers  of  the  cito 
reference  is  made  have  been  the  onit, 


fer  the  greatest   financial 


.loss  resulg 


the  necessity  of  eliminating  the'  cci 
mentioned.^  While  the  annoyance  il 
these  conditions  may  have  been  gre;tr 
vidual  citizens  in  some  instances  '/ 
financial  loss  to  the  individual  citii 
ably  has  not  been  great  in  any  caseltl 
unnecessary  in  all  cases.  However.Je 
vidual  who  has  experienced  the  gnes: 
resulting  from  the  faulty  engineer's  -o, 
the  former  engineer  himself,  now-a 
faults  have  been  disclosed.  He  prom 
discredited  man  in  the  estimation  ofie 
ent  mayor  and  city  council  and  succi' 
as  have  read  the  present  report.  '■.<, 
izens  will  insist  that  the  disclosuref 
faulty  records  constitutes  a  seriouoi. 
the  professional  record  of  the  forir 
neer.  All  the  hard  and  faithful  wo  1, 
for  the  city  is  probably  now  forgotteiir 
pletely  overshadowed  by  his  failurfo  -rM 
proper  records  of  his  work. 

It    is    not    unlikely    that    in   past   i^   r 
funds  of  the  city  engineer's  departn  i 
normally  insufficient  to  pay  for  the  «:•; 
necessary    to    compile    complete   and.-i 
records.     That  is  not  an  unusual  coi'; 
our  smaller  cities.     Probably  the  for;' 
neer,  or  engineers,  found  it' difficult   h 
the     design    and    construction    of   tl  ■ 
works  with  the   funds  and  help  pro\e' 
so   felt  justified   in   keeping  rather  if' 
records.      Whatever    the    extenuating:i- 
stances  may  have  been  at  the  time  : 
was  done,  the  citizen  of  today  think ir 
the   lack   of   proper   records  of  the  .f. 
ment.    It  is  always  so.  and  for  that  fo: 
city    engineer    should    seriously   conn- 
advisability    of    compiling    records 
done  under  his  direction  on  his  own  ti , 
out  compensation,  if  the  city  is  unabor 
willing  to  provide  funds  for  that  punst 
ways   providing,   of   course,   that  the  if 
is   too   timid  to   resign   from  the  off  ■ 
proper   funds?  for   this   work  are  deri 
.\ny    other   course   on    his   part  is  c  >.i 
cause  him   much   embarrassment  latein 
he  will  surely  suffer  some  loss  of  repuici- 
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Inspection  of  Waterproofing  for  Con- 
crete 'Work. 

Contributed  by  Jerome  Cochran.  C    K     formerly 
Designing  Engineer,   Trussed  Concrete 
Steel     Co.,     Detroit,     Mich. 
(Conclr.ded  from  page  373.) 
The   series  of  articles  on  the   inspection  of 
concrete  work,   of   which   this   is  the   seventh, 
has  been  planned  in  opposition  to  the  general 
assumption  on  the  part  of  writers  that  stand- 
ards  or    methods   of    construction    have   been 
long  ago  established  and  have  become  knowl- 
edge.     The    first    article    on    "Directions    and 
Suggestions    for   the    Inspection    of   Concrete 
Materials"  appeared   in   this   journal    for  Jan. 
31,  1912;   the  second   article,  on   "Proportion- 
ing and  Mixing  Concrete,"  appeared  on  Feb 
7,    1912;   the   third   article,   on    "Inspection   of 


Forms  and  Centering,"  appeared  on  Feb.  21, 
1_912;  the  fourth  article,  on  "Inspection  of 
Steel  Reinforcement,"  appeared  on  Feb.  28, 
1912;  the  fifth  article,  on  "Inspection  of  Con- 
creting," appeared  on  March  6  and  13,  1912, 
and  the  sixth  article,  on  "Inspection  of  Sur- 
face Finishes  for  Concrete  Work,"  appeared 
nn  March  20,  1912.  The  following  article  re- 
lates to  the  inspection  of  waterproofing  for 
concrete  work. 

It  is  foreign  to  the  purpose  of  this  article 
to  consider  the  designing  of  waterproofing 
systems,  whi'ch  presupposes  that  the  designer 
is  thoroughly  familiar  with  the  physical  and 
chemical  nature  of  the  materials  he"  proposes 
to  employ,  and  their  effect  upon  the  concrete 
structure,  etc.,  but  simply  to  give  such  gen- 
eral and  specific  instructions  as  are  necessary 
to   insure   proper   and   adeauate   inspection   of 


waterproofing  after  the  plans  and 
tions  are  completed  and  the  contract 
Special  Treatment  of  Surface- 
Surface. 
Various  methods  of  treating  the  su 
concrete  have  been  employed  to  incn 
water-tightness.  Long  continued  tt 
will  produce  a  dense  condition  suci 
found  in  a  sidewalk,  which  is  practic 
pervious  to  water.  This  method  of  ti 
has  already  been  discussed.  Under  t 
of  coating  surfaces  will  be  discussed  al 
proof  coatings  applied  to  the  surface 
concrete  after  it  has  set.  Such  coatinj 
from  a  wash  to  a  plaster.  .-Xll  metl 
surface  treatment  with  waterproof  ■ 
have  the  disadvantage  that  they  prevent 
hardening  of  the  concrete  as  soon  as  t 
installed,  because  no  mi. re  moisture  ca 
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,  to  ie  interior  and  it  is  moisture  which 
scnil   to   further   hardening. 

jpREPARATIO.V    OF    SURFACE. 

.  '...f    of  Surfaces. — All    surlacc;,    be- 
lilication  of  the   waterproof   coat- 
be  prepared  by  chipping  off  their 
so  that  an  entirely  new   surface 
The  concrete  surface  should  be 
ohippcd  not  more   than   two   days 
,    application   of     the     waterproof 
-fore   applying   the    coating,    it    is 
:at   the   surface   be   clean   and   in 
dry.   and   a    competent     inspector 
ee  the  conditions. 
;    Chi(ifi"g     of     Surfaces. — The 
surfaces  may  be  facilitated  by  a 
lication  of  common  muriatic  acid 
10   solution   or   a    bonding    com- 
-trength  of  the  solution  depending 
_r  of  the  wall;  or  the  use  of  the 
crial   may   be   deferred   until   the 
been  completed.     .-Mlow  the  acid 
itil  it  has  exhausted  itself,  which 
at  least  ten  minutes.     A  second 
.f  acid  solution  should  be  applied 
ving  the    first.     .■X     third     coat 
supplied    if    the    two    applications 
isfactorily  exposed  the  aggregate 
removed   the   skin    of    hardened 

,•■  I'lisfienl  Acid. — In  case  acid  or 
ders  have  been  employed,  all  un- 
iiauld  be  removed  by  rigid  appli- 

hosc,  immediately  after  the  acid 
.^  reached  a  satisfactory  stage. 

'f  the  Chipped  Surfaces. — The 
d  loosened  material  must  be  com- 
\ed  from  the  chipped  surfaces, 
rubbing  with    stiff   wire   brushes, 

under  good  pressure,  steam  jet, 
.'.bie  means.  An  absolutely  clean 
Ul  be  obtained,  not  further  ahead 
Id  work  than  twenty-four  hours, 
.ifj-.— .-Ml  holes  should  be  filled 
!cs  with  the  waterproof  concrete, 
•les  with  waterproof  mortar.  A 
!  must  at  all  points  be  secured 
lorlying  concrete. 

-o.\p    WA.SHES:     SYLVESTER    PROCESS. 

ipiication    of    alternate    coatings    of 

'f  alum  solutions  is  probably  the  most 

ihod    of    rendering    set    concrete 

This  is  the  well-known  Sylvester 

■  'I    !naking    concrete     impervious     to 

lid  is  applicable  not  only  to  concrete 

!■•  and  stone  masonry  surfaces.   The 

;i)  penetrate  the  pores  of  the  ma- 

■  ig    insoluble    compounds    which 

■lation.     This   process    has   been 

iiployed  and  is  mainly  adapted  to 

a  he  surfaces  of  tanks,  conduits,  and 

I  iter-carr\-ing    structures,     to     render 

lilt. 

f.lions. — The  proportions  generally 
i  three-quarters  (%>  of  a  pound  of 
iJMie  (1)  gallon  of  water,  and  two  (2) 
(f  alumn  to  one  (H  gallon  of  water, 
vstances  to  be  perfectly  dissolved  in 
fore  using.  The  proportions  of  the 
I  used  in  practice  vary.  Prof.  I.  O. 
|i  his  book  on  "Masonry  Construc- 
09  Edition,  states  that  the  soap  solu- 
lade  by  dissolving  2.2  pounds  of  hard 
gallon  of  water,  and  the  alum  solu- 
tlissolving  1  pound  of  alum  per  gallon 
'  The  proportions  first  stated  may 
I  if  better  results  are  thereby  secured. 
;  .4lum  and  Soap  Solution.— Tht  soap 
!i  must  each  be  perfectlv  dissolved  be- 
ng- 

ation  of  Coatings. — The  concrete  sur- 
■uld  be  clean  and  dry  before  applying 
the  washes,  and  the  temperature'  of 
should  not  be  less  than  -50°   Fahr.  at 

of  application  of  the  washes, 
iolutions  should  be  applied  with  a  soft 
-h.  the  soap  solution  boiling  hot,  and 
n  solution  at  60°  to  70°  Fahr.  The 
iution  is  applied  first,  and  should  re- 
twenty-four  hours,  or  until  it  is  dry 
d.  before  applying  the  alum  solution, 
coat  should  remain  twenty-four  hours 
;he  third  coal  (soap  solution")  is  put 
other  words,  one  wash  should  be  put 
diowed  to  drv— usuallv  for  24  hours— 


when  the  otiier  is  applied.  Tliis  constitutes 
one  treatment,  and  as  manv  treatments  mav 
be  given  as  necessary. 

The  solutions  should  be  well  rubbed  in,  but 
care  must  be  taken  to  .-.void  frothing  in  ap- 
plying the  soap  wash. 

Xumber  of  If  ashes  or  Treatments.— Two 
or  more  washes  of  each  solution  should  be 
applied,  depending  upon  exposure,  pressure, 
strength  of  solutions,  and  other  local  condi- 
tions. Two  washes  of  each  solution  are  said 
to  be  impervious  to  a  head  of  l.j  ft.  of  water, 
when  mixed  in  the  proportions  first  stated 
above.  In  some  cases  as  manv  as  six  treat- 
ments have  been  employed.  Prof.  Baker 
states  in  his  book  on  ".Masonrv  Construction" 
that  eight  washes  of  each  solution  in  the 
second  proportions  stated  above  have  made 
leaky  concrete  impervious  under  a  head  of 
100  feet. 

AUiminium  Sulphate  and  Soap  Washes.— 
Instead  of  using  alum  and  soap  as  above,  it 
is  generally  cheaper  and  more  effective  to 
substitute  aluminium  sulphate  for  the  alum. 

.^/iim  and  Lye  Washes— .\  wash  consisting 
of  5  lbs.  of  alum  dissolved  in  2  gallons  of 
water,  to  which  1  lb.  of  concentrated  Ivi-  has 
been  added,  has  been  successfully  used  on 
green  concrete   surfaces. 

ALUM,    LYE    AXn    CEMENT    WA5HE.S. 

A  wash  composed  of  alum,  Ive  and  Port- 
land cement  has  been  used  for  making  a 
water-tight  lining  for  tanks  and  cisterns. 
This  wash  will  prevent  fungus  growth  or  dis- 
coloration of  surfaces  covered  with   it. 

Proportions.— .\  stock  solution  is  prepared 
of  1  lb.  of  concentrated  lye  and  5  lbs.  of 
alum  dissolved  in  2  gallons  of  water.  One 
pint  of  this  solution  is  stirred  in  a  12-gallon 
pail  containing  10  lbs.  of  cement,  with  enough 
water  added  to  well  fill  the  bucket.  Where  a 
1 :2  facing  mixture  is  used  on  the  concrete,  a 
1  part  stock  to  about  30  parts  water  will  give 
good  results. 

Mixing  .Alum,  Lye  and  Cement  Wash. — 
Care  must  be  taken  to  have  every  particle  of 
alum  and  lye  dissolved  in  the  water  used  for 
the  stock  solution.  Heating  to  near  the  boil- 
ing point  will  quickly  insure  this  witliout  in- 
jury to  the  mixture.  After  the  addition  of 
10  lbs.  of  cement  to  1  pint  of  the  stock  solu- 
tion, enough  water  must  be  added  to  insure 
the  mixture  spreading  easily  and  working  well 
on  the  surface  to  be  treated  with  a  calcimine 
or  white-wash  brush,  filling  all  the  pores.  The 
niixture  will  he  found  to  be  satisfactory  when 
it  lathers  freely  under  the  brush.  The  solu- 
tion must  be  kept  well  stirred  after  the 
cement  is  added. 

Application  of  Wash. — Much  depends  upon 
the  condition  of  the  surfaces  to  be  coated 
with  an  alum,  lye  and  cement  \vash.  If  the 
surfaces  are  too  dry.  they  must  be  well 
sprinkled  with  a  hose  just  ahead  of  the  water- 
proofing wash.  The  wash  should  be  applied 
while  the  concrete  is  still  green,  or  within 
three  or  four  days  after  placing.  The  wasli 
should  be  applied  on  a  cloudy  day.  or  while 
the  concrete  is  protected  from  the  sun  and 
while  it  is  still  moist ;  otherwise,  too  rapid 
evaporation  of  the  water  in  the  wash  will 
leave  the  cement  without  the  necessary  mois- 
ture to  set  and  leave  it  so  that  it  can  be 
brushed  off.  The  wash  should  be  applied  as 
thin  as  practicable  w-ithout  running,  rubbing 
it  well  into  the  surface  with  the  brush.  If 
the  wash  is  applied  too  thick,  it  is  liable  to 
peel  off.  In  a  few  hours  the  wash  will  with- 
stand a  water  spray. 

This  method  is  not  satisfactory  for  appli- 
cation on  old  work.  It  may,  however,  be  ap- 
plied. In  such  cases,  if  the  surface  is  dry. 
it  must  be  thoroughly  wetted  with  a  spray  or 
brush   before   applying   the  mixture. 

GROUT    AND   OTHER    WASHES. 

Crout  Wash. — Portland  cement  grout  is 
preferable  to  plaster  for  coating  concrete  wall 
surfaces.  A  thin  mixture  of  neat  cement 
spread  on  with  a  white-wash  brush  is  quite 
effective,  if  thoroughly  rubbed  in.  The  sur- 
faces should  be  well  wetted  with  water  be- 
fore applying  the  wash.  The  grout  should 
serve  only  to  fill  the  small  pits  and  pores  in 
the  concrete  surface.  Care  must  be  taken  to 
see  that   the   workmen   do  not  get  a  coat  of 


the  grout  on  similar  to  a  skim  coat  of  plaster, 
as  that  is  liable  to  peel  in  cold  weather.  Two 
coats  of  grout  wash  will  generally  make  or- 
dinary concrete  impermeable  under  a  10-ft 
head  of  water.  The  grout  wash  is  most  ef- 
fective if  it  is  put  upon  the  water  side  of  the- 
concrete,  if  the  wall  is  to  be  made  impervious, 
in  both  directions,  both  sides  should  be 
washed. 

Other  ll'ashes. — There  are  several  other 
materials  that  may  be  used  as  a  wash  for  ren- 
ilering  concrete  water-tight,  but  none  of  them 
is  as  cheap  or  as  effective  as  the  alum  and 
soap  or  as  the  grout  wash  mentioned  above. 
.•\mong  these  are :  alum  alone,  aluminium  sul- 
phate alone,  wax,  paraftine.  resin,  stearic  acid, 
and  oil  emulsion. 

Coaling  the  surface  with  ordinary  linseed 
oil  paint  until  the  paint  ceases  to  he  absorbed 
is  sometimes  used.  There  are  two  ditliculties 
encountered  in  using  an  oil  of  this  nature  on 
concrete.  First,  linseed  oil  is  an  unstable 
compound,  and  does  not  have  a  very  long  life. 
.■\pain.  the  oil  coming  in  contact  with  the 
cement  produces  a  soap  which  is  soluble  in 
water  and  is  soon  washed  off. 

Silicate  of  soda  ( licpiid  or  soluble  glass")  is 
used  to  some  extent  for  making  building 
blocks  waterproof.  .\  solution  is  made  with 
water,  so  strong  that  the  water  takes  up  all 
of  the  chemical  that  it  will  absorb.  This  so- 
lution is  applied  to  the  surface  with  a  brush 
and  well  rubbed  in.  It  answers  the  purpose 
very  well,  but  is  more  expensive  than  the 
alum   and   soap  or  grout   washes. 

Waterproof  Paints. — Xumerous  waterproof 
paints  have  been  devised  but  very  few  of 
them  are  effective  for  long  periods  because 
the  majority  contain  oils  of  some  nature 
which  are  attacked  by  the  alkali  in  the  cent 
with  the  production  of  soluble  soaps.  These 
are  washed  away  with  every  rainstorm  and 
the  surface  soon  becomes  non-waterproof. 
Care  must  be  taken  in  accepting  these  water- 
proofing paints  without  full  knowledge  of 
their  nature  and  effects. 

PARAFFIXE   PROCESS. 

There  are  now-  on  the  market  solutions  of 
paraffine  which  are  ripplied  with  brush  and 
close  the  surface  pores  of  concrete,  thus  pre- 
venting absorption  of  water  and  efflorescence. 
Pure  paraffine  wax  installed  with  the  applica- 
tion of  heat  is  doubtless  the  most  effective 
method  of  preventing  ingress  of  moisture. 
The  paraffine  should  be  specially  hardened  to 
resist  the   sun's   action. 

Condition  of  Surface. — Surface  to  be  treat- 
ed should  he  smooth  and  free  from  all  pro- 
jections. Holes  should  be  filled  up.  Surface 
to  be  clean  and  thoroughly  dry,  not  only  on 
surface  but  all  the  way  in. 

Application  of  Coating. — Paraffine  should 
be  applied  to  the  surface  hot  with  a  brush, 
or  if  required  by  the  engineer,  the  surface 
m.-iy  first  be  treated  with  artificiaj^  heat  and 
when  sufficiently  warm,  melted,  hot  paraffine 
wax  should  be  thoroughly  r-ubbed  in.  filling 
all  corners,  recesses,  etc. 

Care  must  be  taken  to  avoid  an  excessive 
use  of  paraffine  which  would  give  a  glossy, 
oily  appearance   to   the   surface. 

E.ypcrienced  Workmen. — The  hot  paraffine 
should  he  applied  by  those  specially  equipped 
for  and  experienced  in  this  kind  of  work. 
The  workmen  should  at  all  times  be  under 
intelligent   supervision. 

WATERPROOF    CEMENT    MORTAR    COATING. 

Rich  cement  mortar  nii.xtures  offer  consid- 
erable resistance  to  penetration  by  water  and 
when  well  made  may  be  used  with  a  fair 
degree  of  success  to  waterproof  ordinary  con- 
crete. .\  rich  mortar  plaster  will  reduce 
leakage,  and  may  prevent  if  entirely,  but  it 
is  questionable  how  far  it  will  prove  water- 
tight. .-V  mortar  plaster,  however,  may  be 
made  waterproof  by  the  use  of  the  alum  and 
soap  mi.xture  or  some  of  the  proprietary  com- 
pounds. To  obtain  a  good  result  the  greatest 
care  must  be  exercised  in  mixing  the  water- 
proofed cement  mortar  plaster,  a  oerfect  bond 
of  the  plaster  to  the  concrete  and  the  funda- 
mental principle  of  complete  continuity  must 
he  rigidlv  enforced,  as  well  as  careful  protec- 
tion while  the  material  is  setting.  .\\\  this 
requires  assiduous,  painstaking  work.     \Vher» 
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properly  done.  Iiowever.  it  repays  the  care  ex- 
ercised. 

Proportions  of  Plaster  Coa<.— The  propor- 
tions of  the  plaster  coat  are  usually  1  part 
Portland  cement  to  2  or  3  parts   of  sand. 

Sylvester  Mortar  Coatings. — In  this  class 
of  coatings  the  alum  and  soap  are  added  to 
the  mortar  which  is  used  as  a  plaster.  To  1 
part  Portland  cement  and  2  parts  sand  add 
%  lb.  of  pulverized  alum  for  each  cubic  foot 
of  sand  and  mix  these  ingredients  dry ;  then 
add  the  proper  amount  of  water,  in  which 
has  been  dissolved  %  lb.  of  hard  soap  to  the 
gallon.  The  mortar  nuist  be  mixed  thor- 
oughly. 

Another  recipe  for  such  a  mortar  is  given 
as  follows:  Powdered  alum  (1  per  cent  by 
weight)  is  thoroughly  mixed  with  the  dry 
cement  and  sand;  and  about  1  per  cent  of 
an\  potash  soap  (such  as  ordinary  soft  soap) 
is  dissolved  in  the  water  used  in  mixing  the 
mortar. 

Thickness  of  Plaster  Coat. — It  is  usual  to 
apply  a  continuous  coat,  %  in.  thick,  of  water- 
proofed cement  mortar  plaster  to  vertical  sur- 
faces, and  the  same  plaster  1  to  2  ins.  thick- 
en floors. 

Prebaralion  of  Surface.— T\\s  diflSculty 
with  this  metliod  of  waterproofing  is  to  make 
the  plaster  stick.  The  surfaces  must  be  thor- 
oughly cleaned  and  rou.ghened  by  steel  brushes 
or  equivalent  before  the  coating  is  applied. 
Most  faiUires  with  plastering  occur  because 
the  surface  is  not  absolutely  clean.  The  plas- 
ter can  usually  be  made  to  adhere  if  the  con- 
crete wall  is  thoroughly  and  repeatedly 
washed  with  water;  but  if  the  wall  has  "a 
dense  hard  surface  of  nearly  neat  cement,  it 
may  be  necessary  to  chip  and  wire  broom  the 
surface  to  remove  the  skin  or  glaze,  or  apply 
a  solution  of  ordinarv  muriatic  acid  in  water 
to  dissolve  out  the  cement  and  roughen  the 
surface,  followed  by  a  thorough  washing  with 
water  to  remove  the  acid.  A  coat  of  ordinary 
whitewnsh.^  or  a  layer  of  laitance,  or  an  al- 
most invisible  fihu  of  the  oil  or  grease  used 
in  oiling  forms,  will  keep  the  plastering  from 
adhering  unless  they  are  carefully  removed. 
No  plaster  should  be  placed  on  the"  walls  thus 
treated  until  a  competent  inspector  has  passed 
on    its  condition. 

Wlien  the  surface  has  been  properly  pre- 
pared, the  adhesion  is  so  strong  that  the  plas- 
ter can  only  with  the  greatest  difficulty  be 
separated  from  the  wall. 

Drenching  Surfaces. — Just  before  the  main 
mortar  coating  is  to  be  applied,  the  properly 
prepared  walls  should  be  thoroughly  drenched 
and  soaked  with  water  to  its  full'  absorbing 
capacity. 

Slush  Coating.— Beiore  the  wall  shows 
marked  signs  of  drying  a  "slush  coating" 
should  be  applied.  To  prepare  this,  some  of 
the  mixed,  ready-for-use  coating  may  be 
thinned  with  water  to  the  consistency  of 
cream,  or  a  coat  of  cement  grout  mav  be 
used.  The  slush  coating  should  be  applied 
with  a  palmetto,  or  an  .equally  strong-fibred 
scrubbing  brush,  with  a  scouring  effect,  care 
to  be  exercised  to  fully  cover,  in  this  manner, 
the  inner  surfaces  of  all  crevices  and  holes. 

Sometimes  the  surface  is  cleaned  and  then 
covered  with  a  coat  of  tar;  and  while  the  tar 
is  still  tacky,  the  plaster  is  put  on.  The  tar 
shouUi  be  mixed  thick  by  boiling  and  should 
be  applied  very  hot.  It  will  then  adhere  to  a 
very  smooth  surface.  The  tar  could  be  used 
alone,  if  it  were  not  for  its  color  and  if  it  did 
not^  become  brittle  by  oxidation. 

Scratch  Coat. — Before  the  slush  coating  has 
dried,  or  while  the  tar  is  still  tackv,  the  first 
application  of  the  regularly  mixed  coating 
should  be  applied  as  a  scratcli  coat,  one- 
fourth  to  three-eighth  inch  thick,  and  pres- 
sure brought  on  the  trowel  to  push  the  coat- 
ing on,  to  form  a  uniform  bearing.  The 
scratch  coat  should  be  troweled  with  consid- 
erable pressure,  and  to  a  fairly  good  surface, 
and   scratched   before   hardening. 

Finishing  Coal.— Upon  the  scratch  coat,  be- 
fore its  final  setting,  the  finishing  coat  of 
sufficient  thickness  to  obtain  a  total  thickness 
of  (say)  five-eighths  inch  should  be  applied. 
The  finishing  coat  should  be  pushed  on  hard 
and  uniformly  troweled  and  floated  to  a  true 


surface,  free  from  pits,  pin  holes,  sagging 
cracks,  projections,  or  otlier  defects.  The 
floating  of  the  finished  surface  should  be 
done  from  the  bottom  of  the  wall  up.  Spe- 
cial care  must  be  exercised  to  apply  this 
finish  coat  before  the  first  coat  has  reached 
its  final  set.  Several  succeeding  coats  may  be 
applied  instead  of  one,  until  the  desired  thick- 
ness of  mortar  has  been  secured. 

Applying  Finishing  Coat  After  Scratch  Coat 
Has  Set. — Should  there  be  cause  at  any  time 
to  prevent  applying  the  finishing  coat  before 
the  scratch  coat  has  already  set.  then  the  lat- 
ter should  be  thoroughly  rinsed  and  slush- 
coated  before   finishing  coat  is  applied. 

Removing  Coating  JVhich  Has  Become  Set. 
— Any  portion  of  the  coating  which  should 
become  set  before  it  has  been  properly  floated 
and  finished  should  be  entirely  removed  by 
chipping,  and  replaced  with  freshly  mixeci 
coating. 

Joining  One  Day's  Work  to  Another. — 
The  joining  of  one  day's  work  to  a  previously 
applied  and  hard  set  coating  should  be 
straight  edges,  cut  at  the  time  when  the  older 
work  is  being  finished.  To  make  the  joining 
the  edge  should  first  be  scraped  with  the 
edge  of  a  trowel  or  scraper;  slush-coating 
should  then  be  scrubbed  into  this  edge,  and 
fresh,  regularly  mixed  coating  should  be  hard 
rubbed,  back  and  forth,  under  the  nose  of  a 
pointer  trowel,  into  the  preceding  slush  coat. 
This  point  should  again  be  well  packed  when 
the  floating  and  the  finish  troweling  takes 
place.  In  all  cases  a  continuous  seal  must  be 
obtained. 

Protection  of  Finishing  Coal. — The  finish- 
ing coat  should  be  kept  moist  by  spraying  or 
otherwise,  and  protected  from  frost  and  sun 
while  it  is  in  the  process  of  setting.  If  the 
wall  is  under  water,  the  pressure  should  be 
relieved  by  drainage  or  by  pumping  until  the 
plaster  has  set.  In  other  words,  an  adequate 
drainage  system  including  an  emergency  sump 
should  be  provided. 

Test  for  Soundncss.—Whtn  the  work  has 
thoroughly  hardened  (three  to  five  days  being 
allowed  therefor),  sounding  with  a  light  ham- 
mer over  the  fall  should  be  resorted  to  by  the 
inspector,  to  discover  any  loose  or  hollow  por- 
tions. Any  hollow  or  shelly  places  thus  re- 
vealed should  be  entirely  cut  out  with  sharp 
steel  points  and  replaced  in  the  same  man- 
ner as  above  described.  The  bond  of  the 
coating  to  floor  or  wall  should  at  every  point 
of  contact  be  firm  and  sound. 

ASPHALT     coating;      BITtJ'MINOU.S      PROCESS. 

Asplialt  is  extensively  used  as  a  water- 
proofing material.  It  may  be  used  alone  or 
in  combination  with  felt  or  other  fabric,  be- 
ing applied  to  the  surface  or  between  two  sec- 
tions or  layers  of  the  concrete  structure.  The 
method  of  applying  the  asphalt  directlv  to 
the  concrete  surface  will  now  be  considered. 
No  special  expert  knowledge  is  needed  for  its 
application.  Some  judgment,  however,  must 
be  used  in  selecting  the  asphalt  to  be  used 
for  waterproofing  purposes. 

Composition  of  Asphalt.— Asphalt  should 
be  of  the  best  grade,  free  from  coal  tar  or 
coal-tar  products.  It  must  not  volatilize  more 
than  Vz  of  1  per  cent  under  a  temperature 
of  300  Fahr.  for  10  hours.  It  should  not 
be  aft'ected  by  20  per  cent  solution  of  ammo- 
ma;  3.")  per  cent  solution  of  hvdrochloric 
acid;  25  per  cent  solution  of  sulphuric  acid, 
nor  by  a  saturated  solution  of  sodium  chlo- 
ride. AspIialt  should  show  no  hvdrolithic  de- 
composition when  subjected  for'  a  period  of 
ten  hours,  to  hourly  immersion  in  water  with 
alternate  drying  by  warm  air  currents. 

Range  of  Temperature.— Where  asphalt 
coatnigs  are  used  on  surfaces  exposed  to  the 
sun  and  frost  attention  must  be  given  to  the 
fact  that  a  compound  of  different  properties 
is  required  where  the  range  of  temperature  is 
great  than  where  this  range  is  smaller.  For 
example,  asphalt  should  have  a  flow  point  of 
212°  Fahr.  and  a  brittle  point  of  0°  Fahr. 
when  exposed  directly  to  sun  and  frost  as 
compared  with  (say)  a  flow  point  of  185° 
Fahr.  and  a  brittle  point  of  0°  Fahr.  when 
covered  from  the  direct  action  of  sun  and 
frost. 

Condition    of   Surface— .\]\    surfaces   to   be 


waterproofed   must   be   in   a  conditl 
receive  the  same,  namely,  clean  an'       '" 

Preparing  Metal  Surfacc.—UtiorP', 
asphalt   to  a  metal  surface,  the  mJPr"'? 


be   cleaned   of   all   rust,   loose 


and    if    previously    coated    with   nflf' * 


m 


burned  off  with  benzine,  or  otheit  ■  ■ 
means.  The  metal  surface  must  be  *'' 
enable   the    asphalt   to   adhere  t-  :.P.""i> 


ing  is   best  accomplished  by 


[^  '0  'tU 
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with  heated  sand,  which  shouldXTl'v^ '' 
as  the  hot  asphalt  is  applied.  """'"* 

Preparing  Concrete  Surface.~y\i( 
surface  must  be  properly  prepared  '""^'* 


;t«eive 

The   asphalt   must°be   appii"ed"whenw  "''■ 
face  of  the  concrete  adjacent  to  it  v'n 
superficially    dry,    but    when    the  ccrt  ■' 
thoroughly  set  and  the  wall  is  dry  f,,,   '! 
inches  in  from  the  surface.     Even  .n    ■ 
very  difficult  to  make  hot  asphalt  adrVi"^ 
concrete  surface,  however  dry  the  '^l 
be,  unless  it  is  heated  by  artificial  mis  T< 
asphalt  laid  on  ordinary  dry  concretinji 
adhere   and   can   be   rolled 'up  fike  il- 
after   it  is   cool.     By  heating  the  «iac 
the   concrete   with    hot   sand   before  ,„ 
the  asphalt,  the   latter  may  be  cans,  to 
here    to    the    same.      If    the   concretiiu- 
cannot  be  made  dry  and  warm,  it  <„], 
lirst  coated  with  asphalt  reduced  wit » 
or  with  some  other  asphalt  paint  appj 
It   will  generally  be    found   preferabto 
the  asphalt  cut  with  nanhtha,  applyirjt 
painting  or   swabbing   coat.     This  isar 
larly  necessary   for  vertical  surfaces 

It  is  difficult  to  make  either  colior 
asphalt  adhere  to  the  surface  of  coe' 
mortar  when  the  latter  is  covered  wi  a 
film  or  skin  of  cement.  To  overc  e 
the  surface  should  be  covered  with  lii 
ing  coat  of  mortar  composed  of  omai 
Portland  cement  to  one  or  two  parts  ^ 
If  this  is  not  permissible  the  surfac?!, 
be  cleaned  by  chipping  or  with  a  sa  I 

No  asphalt  should  be  placed  on  t  ', 
thus  treated  until  a  competent  inspej- 
passed  on  its  condition. 

Preparing  Asphalt.— The  asphalt  siil, 
heated   in  a   suitable  kettle   to  a  tenrs 
not  exceeding  450°  Fahr.    Care  must  t: 
not  to  prolong  the  heat  to  such  an  (e; 
to  "pitch"  the  asphalt.     Before  the  ":!i 
point  is  reached  the  vapor  from  the  tt 
of  a  bluish  tinge,  which  changes  to  selluf,- 
i=li   tinge  after  the   danger  point  is  it   It 
this   occurs   the   material   should  be  tipered 
by  the  addition   of  fresh  asphalt.    Iiaseit 
should    become    necessary   to   hold  tl  kettle 
for   any   length   of  time,   a  quantify    fresh 
asphalt  should  be  put  into  the  kettle  id  the 
fire  banked  or  drawn.     The  asphalt  I  I 
cooked  sufficiently  when  a  piece  of  cle  '.i 
can   be    put   in   and    withdrawn,    the  ip.>,..> 
clinging  to  it. 

Applicalidn    of    Asphalt.— The     fir  f"' 
should  consist  of  a  thin  layer  of  liolip 
thoroughly  mopped  over  the  prepared  n 

The  second  coat  should  consist  of  n 
ture    of   clean    sand   or   limestone  sciai: 
and    asphalt,   in   the   proportions  of  (  ! 
asphalt  to  three  or  four  parts  of  dri  s 
or  screenings  by  volume.    This  coat  slili 
thoroughly    mixed    in    the    kettle    an  t 
spread    on   the    surface    (or   first  cm  v.  ■ 
warm    smoothing   irons,   such   as  are  ed  in 
laying  asphalt  streets,  and  thoroughly  mped 
and  pressed  into  place.     The  irons  nt.nol 
be  hot  enough  to  burn  the  asphalt. 

The   finishing   coat   should   consist    P 
hot    asphalt    spread    thinly    and   even  ' 
the  entire  surface,  and  sprinkled  with  isln" 
roofing  gravel,  torpedo  sand  or  stone  reen- 
ings.   to   harden  the  top.   esneci.iUy  vvi  >lit 
coating  is  to  be  covered  with  earth  or"' 
stone,  so  that  the  asphalt  coating  will't 
damaged. 

The  first  coat  should  be  allowed  to 't  up 
before  the  second  coat  is  applied.  Itings 
should  be  well  rubbed  in  in  corners  i  "• 
cesses  and  continuous  throughout. 

Thickness  of  Coating.— The  entire  iting 
should  not  be  less  than  %  in.  thick  ■  p' 
thinnest  place.     The  thickness  of  the  *'? 
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leoil  upon  the  character   of 
lavtarv  from  %  in.  to  2  ins. 
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the  work 


Waterproofing  Material — Mem- 
brane Method, 
thod  of  making  concrete  water- 
,ists  in  surrounding  tlie  structure 
pervious  shield  or  membrane  which 
water  away  from  the  concrete. 
Iv"(;aking  this  is  not  a  method  of  ren- 
r'  cfcrete  impervious.  The  waterproof 
Ipcfr  shield  consists  of  several,  usually 
or  lore,  thicknesses  of  waterproofing 
orfelt  cemented  together  with  asphalt, 
;n  I  tar. 

':  CENER.\L    REQUIREMENTS. 

UtiLabor.— Every  detail  of  the  work 
cs  areful  attention  and  unless  men 
I  i'  this  work  are  employed,  materials 
e  \sted  and  be  of  no  benefit.    In  other 

t'  waterproofing  should  be  done  only 
■leinced  and  expert  laborers  or  water- 
■rs  A  serious  mistake  is  sometimes 
inttempting  to  do  the  work  with  in- 
lei  and  inexperienced  men. 
si,  ll'eatlier.  —  No  waterproofing 
!  t  done  when  the  temperature  is  be- 
i°:ihr.    Good  work  cannot  be  done  in 

■lAcather  as  the  air  chills  the  bitumen 

,•  Paper  or  Felt. — The  rolls  of 
,1  felt  should  be  stored  on  end  and 
idm  the  side. 

PREPAR.\TION"    OF    SURFACE. 

pparation  of  the  surface  to  be  water- 
d  )  that  it  will  be  perfectly  smooth  is 
at 

di,  r,  of  Surfaces. — All  surfaces  to  be 
>ri  ted  should  be  as  smooth  as  possible 
10  1  be  dry.  All  dirt  and  foreign  mat- 
oil  be  removed  before  waterproofing 
!i       Concrete  must    be     allowed     to 

t  and  all  uneven  surfaces  leveled 

.It  of  cement  mortar.     The  sur- 

lu  be  smoothed  off  with   a   trowel,  if 

'oi.    Xo  waterproofing  should  be  placed 

■'-^os  thus  treated  until  a  competent 

•    passed   on    its    condition. 

of  Heat  for  Drying  Surfaces. — • 
situations    where    special    diffi- 

'imtered  in  securing  dryness  on 
t:to  be  waterproofed,  apparatus  for 
i|  ication  of  heat  should  be  used  if 
ai  to  expedite  drying  of  the  surfaces. 
i«.od  to  be  pursued  should  be  in  ac- 
id with  most  approved  usage  as  ap- 
ep  the  materials  used.  The  concrete 
'  ive  at  least  48  hours  to  set  before 
a  heat  is  applied. 

m  ic  System. — It  is  a  diflScult  thing  to 
t  material  on  a  wall  reeking  with 
'in  adequate  drainage  system  should 
lc;d  and  maintained  at  all  times,  until 
a  "proofing  is  completed.  It  is  abso- 
cessary  to  keep  down  the  water 
r  If  this  IS  not  done,  the  material  is 
tj  be  pressed  off  the  wall  before  the 
llg  masonry  is  placed.  In  the  floor 
Iccssary.  sumps  with  drainage  chan- 
itld  be  provided,  so  that  water  may  be 
eby  pumping  in  advance  of  the  water- 


i\nal  Layer  of  Felt. — If  for  any  rea- 
I  impracticable  to  have  the  concrete 
Tj  a  layer  of  felt  or  treated  fabric  in 
),  to  those  called  for  in  the  specifica- 
>  uld  first  be  laid  against  the  surface, 
i|the_  upper  surface  of  the  felt  or 
iiabric  should  be  spread  the  first  layer 
:lor  asphaltum.  This  additional  layer 
■  fabric  should  not  be  counted  as  one 
cquired  layers  or  plys.  Asphalt  cut 
\htha  as  described  above  may  be  used 
iif  the  additional  layer  of  fabric. 
;  vfur/accf.— Metal  surfaces  should  be 
n  clean,  free  from  rust,  loose  scale, 
I  If  previously  coated  with  oil,  same 
"  removed  with  benzine  or  other  suit- 
ns. 

COMPOSITION-   OF    M.VTERIAI.S. 

of    waterproofing    materials    range 

dinary  tar   paper   laid   with    coal    tar 

asbestos   or   asphalted    felt    laid    in 

'ar  Pitch.— Soil  coal-tar  pitch  should 


be  used.  It  should  be  siraiKht  run  pitch  which 
will  soften  at  70°  Fahr.,  luul  melt  ai  100" 
Fahr.,  being  a  grade  in  wliich  distillate  oils, 
distilled  therefrom,  have  a  specific  gravity  of 
1.105.  If  soft  pitch  is  not  obtainable,  hard 
pitch  may  be  used.  Har<l  pitch  may  be  made 
soft  by  adding  dead  oil  in  (|uantilies  not  ex- 
ceeding 1  of  dead  oil  to  3m  of  hard  pitch. 
Soft   pitch,    liowevcr,    is   more   desirable. 

Grade  of  Asphall.— The  asphalt  used  should 
be  the  best  grade  oi  Bermuda,  .Mcatraz,  or 
lake  asphalt,  of  equal  quality. 

Composition  of  Asphalt.— The  following 
requirement  for  asphalt  is  that  given  in  the 
specifications  for  the  New  York  Subwav 
(.Contract  Xo.  2,  June.  1902,  p,  luT),  approved 
by  Mr.  Wm.  Barclay  Parsons.  Chief  Engineer. 

"The  asphalt  shall  be  a  natural  asphalt  or  a 
mixture  of  natural  asphalts,  containing  in  its 
refined  state  not  less  than  ninety-five  (95) 
per  cent  of  natural  bitumen  soluble  in  recti- 
fied carbon  bisulphide  or  in  chloroform.  The 
remaining  ingredients  shall  be  such  as  not  to 
exert  an  injurious  elTect  on  the  work.  Not 
less  than  two-thirds  of  the  total  bitumen  shall 
be  soluble  in  petroleum  naphtha  of  seventy 
(70")  degrees  Baume  or  in  acetone.  The 
asphalt  shall  not  lose  more  than  four  (4) 
per  cent  of  its  weiglit  when  maintained  for 
ten  (10)  liours  at  a  temperature  of  three  hun- 
dred  (300)   degrees  Fahr. 

Waterproofing  Paper. — Tar  paper  is  usually 
of  short  fiber,  hard  and  brittle.  The  coal  tar 
used  as  a  saturant  is  sometimes  refined  to 
such  a  point  in  order  to  extract  the  various 
products  which  arc  more  valuable  for  other 
purposes,  that  the  coal  tar  left  and  used  for 
saturation  is  practically  nothing  but  a  residu- 
um of  little  value  for  any  purpose.  Tar 
paper  should,  therefore,  be  very  carefully  in- 
spected before  being  used.  To  be  efficient,  a 
paper  should  not  only  be  tempor.irily  water- 
proof, but  pormaner.tly  waterproof.  The 
stock  from  which  the  paper  is  made  must  be 
good.  It  should  not  be  made  from  sweepings 
and  refuse  stock.  Xo  poor  paper  can  perma- 
nently hold  its  waterproof  qualities,  for  the 
waterproofing  soon  dries  out.  leaving  a  brittle 
and  lifeless  paper  to  crumble  and  rot  away. 

Use  of  Burlap. — Burlap  or  a  similarly 
woven  fabric  is  siinetimes  used  with  tar  and 
asphalt  to  give  them  elasticity.  Fundamen- 
tally the  completely  vegetable  character  of 
such  material  is  objectionable  for  it  is  pos- 
sessed of  little  durability  when  exposed  to 
underground  conditions.  The  fact  that  it  is 
woven  still  further  contributes  to  its  unworth- 
iness;  for  unlike  a  uniform  fabric  similar  to 
felt  or  even  paper  its  body  consists  of  alter- 
nate material  and  interstices.  If  the  asphalt 
or  tar  becomes  cracked  such  material  offers 
no   additional   protection. 

Waterproofing  Felts. — Felt  used  in  water- 
proofing should  be  composed  of  asbestos  or 
other  equally  non-perishable  material.  Wool 
is  invaluable  in  a  waterproofing  felt,  because 
of  its  superiority  to  other  available  materials 
as  an  absorbent  of  tlie  saturating  compounds 
used.  Its  percentage  therefore  determines  the 
possible  degree  of  saturation.  The  felt  sliould 
contain  an  amount  of  wool  equivalent  to  from 
a  minimum  of  20  to  a  maximum  of  about  30 
per  cent  of  the  weight  of  the  unsaturated 
fabric.  .\  lesser  amount  would  leave  the  felt 
inadequately  waterproofed  while  a  greater 
amount  would  so  increase  the  relative  amount 
of  saturating  compound  as  to  decrease  the 
strength.  In  other  words,  the  proportion  of 
wool  should  average  about  25  per  cent.  The 
lialance  should  be  made  up  of  such  material 
as  will  best  serve  in  combination  with  the 
wool  and  the  saturant  to  form  the  most  plia- 
ble,  durable   and   waterproof    fabric. 

The  felt  should  be  properlv  treated  with 
pitch,  asphaltum  or  other  suitable  material. 
The  saturating  and  coating  compounds  should 
be  of  a  character  capable  of  remaining  plastic 
after  long  heating  at  a  temperature  of  at 
least  250°  Falir.  and  the  surface  of  the  felt 
should  not  crack  when  bent  double  at  ordi- 
nary   temperature. 

The  saturating  and  coating  compounds  used 
in  the  felt  must  not  only  serve  specifically  as 
insulation  against  moisture,  but  it  must  re- 
main   unaffected    by    continued    contact    witli 


water  or  dampness,  even  at  high  or  low  tem- 
peratures. The  saturant  must  not  deteriorate 
with  age,  and  must  be  capable  of  resisting 
the  chemical  action  of  all  ordinary  agents 
which  may  be  found  in  ground  waters,  escap- 
ing sewerage  and  the  like,  and  permit  the  felt 
to  remain  permanently  pliable.  In  its  best 
form  such  a  compound  should  be  a  combina- 
tion of  gums  and  mineral  non-volatile  oils  in- 
soluble in  water.  All  injurious  chemicals 
should  be  eliminated. 

The  felt  should  be  capable  of  easy  .applica- 
tion. It  should  have  a  natural  aflinity  for  any 
mineral  pitch,  distillates  of  straight  asphalt  or 
straight  coal  tar,  wliicb  may  be  employed  for 
cementing  the  sheets  of  felt  together,  in  the 
process  of  applying  the  work. 

The  weight  of  the  wool  felt  before  satura- 
tion should  be  from  5  to  7  lbs.  to  the  square 
of  100  ft.  When  saturated  and  coated  one 
side  it  should  weigh  roughly  12  to  14  lbs.  per 
100  sq.  ft.,  while  the  weight  of  a  similar  area 
saturated  and  coated  on  both  sides  should 
range   from  about   14  to  over  16  lbs. 

LAVING    WATERI'ROOFING    MATERIAL. 

The  waterproof  sheet  should  be  applied 
continuously  over  the  whole  surface  to  be 
treated.  All  surfaces  to  which  waterproofing 
is  to  be  applied  should  be  made  as  smootli  as 
possible:  on  these  surfaces  there  should  be 
spread  either  hot  melted  pitch  or  asphaltum 
(or  other  cementing  material)  in  a  thick 
layer  of  uniform  thickness;  on  this  layer  of 
pitch  or  asphaltum  should  be  laid  the  water-  • 
proofing  fabric ;  this  process  should  be  re- 
peated until  such  numl)er  of  layers  as  may 
be  required  have  been  placed,  and  a  final  coat 
of  pitch  or  asphaltum  should  then  be  ap- 
plied. 

Joints. — The  layers  of  fabric  should  not  be 
laid  independently  but  sliingled  on  consecu- 
tively. All  joints  should  be  broken  properly 
at  least  4  ins.  on  cross  joints  and  12  ins.  on 
longitudinal,  and  at  least  12  ins.  lap  left  at 
corners  to  form  good  connections  with  ad- 
joining sections.  Special  care  must  be  taken 
that  all  joints  are  well  broken  and  cemented 
together.  .\  primary  requirement  with  alt 
waterproofing  laid  in  layers  of  fabric  is  that 
the  edges  shall  overlap  so  that  as  sheet  after 
sheet  is  laid  side  by  side  these  laps  shall  be 
uniform  and  the  number  of  thicknesses  be  the 
same  in  all  parts. 

Spreading  Pitch  or  Asphalt. — Each  layer  of 
pitch  or  asplialtum  must  completely  and  en- 
tirely cover  tlie  surface  on  which  it  is  spread 
without  cracks  or  blowlioles  or  other  imper- 
fections. The  compound  should  not  be 
spread  on  for  more  than  0  sq.  ft.  of  surface 
at  a  time,  i.  e.,  not  more  than  3  ft.  in  front 
of  a  roll  of  felt,  which  is  3G  ins.  wide.  The 
mopping  of  the  materials  should  be  done 
quickly,  uniformly,  and  tlioroughly,  while  it 
is  at  the  proper  temperature. 

Laying  Fabric. —  Tlie  pitch  or  aspljaltum  (or 
other  cementing  material),  thoroughly  heated, 
should  be  applied  with  a  mop  on  the  prepared 
surface,  and  the  faljric  immediately  rolled 
over  tlie  surface.  Wlicre  it  is  possible  sev- 
eral rolls  should  be  started  at  once  and  the 
cementing  compound  swabbed  on  the  surface 
ahead  so  that  there  is  the  least  possible  loss 
of  time  in  covering  it  with  the  fabric  and 
pressing  the  same  into  position. 

The  first  roll  having  lieen  started  and 
mopped,  the  second  is  placed  so  as  to  overlap 
the  first  by  a  widtli,  depending  upon  the  num- 
ber of  plies  to  be  laid.  For  example,  if  the 
felt  is  32  ins.  wide  and  is  laid  3-ply,  the 
second  roll  should  be  lapped  upon  the  first 
about  22  ins.  or  two-thirds  of  tlie  width,  or 
if  it  is  to  be  laid  fJ-ply  the  lap  of  the  second 
roll  over  the  edge  of  the  first  should  be  about 
2(5  ins.,  or  five-sixths  of  the  width.  .Xs  soon 
as  the  second  roll  has  been  sufficiently  un- 
rolled (in  the  same  general  direction  as  the 
first),  the  third  roll  should  be  started  so  as  to 
lap  both  of  the  others.  This  process  with  the 
corresponding  mopping  should  be  continued 
for  the  entire  width  of  the  surface  which  is 
to  be  covered.  In  no  part  of  the  work  should 
fabric  touch  fabric,  but  be  cemented  with 
pitch  or  asplialtum.  In  fact,  a  primary  re- 
quirement with  all  waterproofing  laid  in  lay- 
ers of  fabric  is  that  these  sheets  as  they  are 
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successivelv  laid  shall  be  securely  cemented 
to  each  other,  that  there  shall  be  no  air 
pockets  causing  separation  of  the  sheets  and 
no  uncoated  surfaces,  the  spaces  between 
•\vhich  might  furnish  channels  for  the  passage 
of    water.  , 

The  sheets  should  be  applied  vertically  to 
the  wall  surfaces  and  these  sheets  should  not 
be  longer  than  can  conveniently  be  handled 

In  connecting,  side  wall  with  floor  work,  the 
layers  of  fabric  on  the  sides  should  be  car- 
ried down  on  the  outside  of  the  ends  of  the 
floor  laver  and  a  lap  of  at  least  12  ins.  should 
be  allowed  for  same.  Especial  care  must  be 
taken  with  this  detail. 

In  connecting  side  wall  and  roof  work,  the 
layers  of  fabric  of  the  roof  should  be  carried 
on  the  outside  of  the  side  wall  layers  and 
should  lao  at  least  12  ins.  Especial  care  must 
also  be  taken  with  this  detail. 

All  corners  should  be  reinforced  with  two 
extra  pieces  of  felt  snugly  fitted  into  it.  one 
between  the  second  and  third  layer  and  one 
on  top.  „., 

Carrying  Waterproofing  Against  Slicct  ril- 
ing.—Tn  case  tongue  and  grooved  sheet  piling 
is  used  for  making  and  protecting  the  excava- 
tion and  this  piling  has  been  treated  with  an 
efficient  wood  preservative,  the  waterproofing 
mav  be  carried  up  against  the  sheet  piling. 
The  sheet  piling  should  be  given  a  thorough 
coat  of  hot  pitch  or  asphaltum  and  all  jomts 
thoroughlv  filled  before  the  first  layer  of 
fabric  is  placed  thereon.  Coppered  carbolmeum 
or  other  wood  preservative  may  be  used  for 
protecting  the  sheet  piling. 

Connecting  Neiv  to  Old  IVork.—Ont  of  the 
difficulties  in  securing  continuity  with  layers 
of  fabric  is  encountered  in  the  joining  of  new 
■ivork  to  old.  The  laps  become  covered  with 
dirt,  cement  mortar,  water,  etc.  Before  new 
-ivork  is  added  to  old,  the  joints  should  be 
thoroughlv  cleaned  of  all  foreign  matter,  such 
as  cernent  mortar,  or  other  substance  which 
finds  its  wav  thereon,  and  coated  with  the 
cementing  material.  It  is  here  that  a  compe- 
'  tent  inspector  is  needed,  as  workmen  are 
often  tempted  to  neglect  this  precaution.  The 
new  fabric  should  be  made  to  stick  smootlily 
and  evenlv  over  the  entire  joint  area. 

Xiimber  of  P/v.— The  "ply"  in  waterproof- 
ing—that is,  the  number  of  layers  which 
cover  all  parts  of  the  surface,  varies  from  2- 
plv  to  10-plv.  Four  or  five  layers  are  usually 
sufficient  for  ordinary  cases,  although  from 
«  to  10  lavers  may  be  necessary  for  reservoirs 
^nd  similar  structures.  The  number  of  layers 
of  fal)ric  required  depends  upon  the^  water 
pressure  and'  the  quality  of  the  fabric.  As 
nianv  sheets  or  layers  of  fabric  should  be 
cemented  or  veneered  together  as  the  condi- 
tions require. 

TROTECTIOX     OF     \V.\TnRPR00FlXC 


The  application  of  the  fabric  and  the  pitch 
or  nsphaltum  compound  does  not  by  any 
-means  complete  the  work.  It  is  very  impor- 
tant to  carefullv  protect  the  waterproofing, 
nntil  it  is  completed  and  until  the  permanent 
protection   is  placed   upon   it. 

.\ftev  the  waterproofing  has  been  put  into 
place,  it  should  be'  properly  protected  against 
Injurv  from  any  cause  whatsoever,  i.  e. : 
■Backfilling  with  earth:,  depositing  concrete 
against  same;  laying  brickwork  or  rubble 
against  same;  bulging  of  waterproofing  from 
wall;  cracking  of  same  due  to  bulging:  fun- 
ning of  material  due  to  heat;  injury  due  to 
frost:  injury  due  to  gas  from  street  mains; 
throwing  tools,  bricks,  or  other  debris  there- 
on ;  passing  of  men  or  wheelbarrows  there- 
over. 

Safety  Coat  of  Mortar.— The  layers  of 
waterproofing  fabric  should  be  protected  from 
nijurv  bv  a  layer  of  cement  mortar  (generally 
1  in.  thick)  mixed  in  the  proportion  of  1  part 
Portland  cement  to  2  parts  sand.  This  safety 
coat  of  mortar  should  be  placed  as  soon  as 
possible  after  the  laying  of  the  waterproofing, 
not  exceeding  12  to  14  hours,  or  sooner  if  the 
engineer  should  so  direct.  Special  care  must 
1ie~  taken  in  laying  the  mortar  not  to  break, 
tear,  or  in  any  way  injure  the  layers  of  water- 
■oroofing   fabric. 

Failure  Due  to  Improper  .Safety  Coat.— 
Should   the   waterproofing   he   injured,   owing 


to  failure  of  placing  the  protective  coat  of 
cement  mortar,  which  injury  is  caused  by  ex- 
posure to  weather,  bulging  from  masonry  sur- 
face or  puncturing  from  any  cause,  the  con- 
tractor should  be  required  to  remedy  the  same 
at  his  own  expense. 

Placing  Masonry  Against  Waterproofing.— 
The  placing  of  concrete,  brick  or  stone  ma- 
sonrv  against  the  waterproofing  must  receive 
careful  attention  on  the  part  of  the  inspector, 
especiallv  when  the  safety  coat  is  omitted. 
The  greatest  care  must  be  exercised  that  the 
waterproofing  sheet  is  not  punctured  by  sharp 
corners  of  brick  or  stone.  In  other  words, 
care  must  be  taken  not  to  break,  tear  or  in- 
jure in  anv  way  the  outer  surface  of  the  pitch 
nr  asphaltum.  "  Innumerable  good  jobs  have 
been  injured  and  even  ruined  by  being  punc- 
tured during  this  operation,  especially  when 
the  backing  is  concrete.  Sharp  projecting 
stones  coming  in  contact,  with  the  outer  sur- 
face of  the  pitch  or  asphaltum  will  break  a 
hole  through  the  latter,  which  will  admit 
vva»er  making  the  source  of  such  a  leak  ex- 
tremeiv  difficult  to  discover.  It  is  always  ad- 
visable where  masonry  comes  in  immediate 
contact  with  tlie.  waterproofing,  to  protect  the 
latter  with  a  safety-coat  of  cement,  mortar 
as  mentioned  above. 

When  brick  work  is  placed  against  water- 
proofing on  vertical  walls,  a  slight  space 
should  be  left  for  slushing  in  with  mortar  to 
avoid  puncturing  the  outer  surface  of  the 
pitch  or  asphaltum.  The  bricks  should  not 
he  rammed  up  against  the  waterproofing 
sheet.  It  is  advisable  to  use  the  safety  coat 
as  just  mentioned. 

Backfilling  zvith  £or///.— Protection  of  the 
waternroofing  should  not  stop  with  placing 
the  backfilling  on  .same.  Tamping  against  it 
should  be  forbidden,  espacially  when  the 
safety  coat  is  omitted. 

Water  Pressure. — The  work  should  be  free 
from  water  pressure  during  the  laying  of  the 
waternroofino',  being  refieved  by  draining,  and 
pumpi'ng  if  necessa"ry.  An  adequate  drainage 
system,  including  an  emergency  sump,  should 
always  be  provided  for  in  the  design. 

Protection  from  Gas.— Care  should  be 
taken  to  prevent  gas  from  coming  in  contact 
with  the  waterproofing.  Asphaltic  compounds 
have  been  seriously  injured  by  gas  escaping 
from  the  mains  in  the  street. 

Openings  or  Incisions  in  Waterproofing. — 
When  openings  or  incisions  in  the  water- 
proofing sheet  are  necessary,  the  inspector 
should  see  that  such  places  are  repaired  in  the 
most  thorough  manner. 

Passages  for  Pipes,  £;r.— Where  a  pipe  has 
to  run  out  through  the  waterproofing  fabric, 
as  in  the  case  with  sewers,  water  pipes,  etc., 
the  fabric  should  be  wound  around  the  pipe 
with  great  care.  The  pipe  must  first  be  thor- 
oughlv cleaned  off  so  that  the  pitch  or  asphal- 
tum. will  stick  to  it,  and  then  after  the  fabric 
has  been  wound  around  the  pipe,  one  or  two 
flat  iron  bands  about  Vs  in.  thick  should  be 
I'olted  verv  tightly  around  the  seal.  All  in 
wardly  projecting  fabric  should  be  cut  off  and 
the  seal  scraped  clean  so  that  concrete  will 
adhere  to  it.  If  there  is  any  pitch  or  asphal- 
tum betw^een  the  concrete  and  the  pipe,  the 
seal  will  probably  flow  and  perhaps  leak.  All 
pipe  passages  should  be  neatly  pocketed  and 
connections  thoroughly  made.  Such  places 
should  not  be  covered'  up  until  the  work  has 
been  examined  by  the  inspector  and  found 
properly  executed. 

Repairing  Waterproofing.— .\ny  masonry 
that  is  found  to  leak  at  any  tim.e  prior  to  the 
completion  of  the  work  should  be  cut  out  and 
the  leak  stopped  by  applying  layers  of  fabric 
and  cementing  compound  as  described  above. 
Each  piece  of  fabric  should  be  a  little  larger 
than  the  previous  one.  A  layer  is  of  no  value 
unless  it  is  larger  than  the  one  under  it.  Do 
not  attempt  to  patch  the  seal  while  it  is  dirty, 
cold  or  damp;  it  can  not  be  done  oronerly. 


Methods    of    Patching    and 


Concrete. 


•paitin- 


I'ctic 
ifte 
in:, 


The  United  States  produced  in  1911  $20,- 
000,000.000  worth  of  manufactures,  of  which 
$1.000.0<M.OOO   worth   were   exported. 


The  following  summary  of 
patching  and  repairing  concrete  n[,. 
elusions  reached  from  a  special  inijy  ^.■.'' 
by  the  Committee  on  Masonry  of  'j'  i  .' 
ican  Railway  Engineering  Associati  Vi '. 
100  answers  were  received  to  the  ii,   ''"^ 

The   various   methods   may  be  dgl 
follows :  ™ 

(1)     Wet  Method.— The:  surface 
concrete     is     thoroughly     rougHehe  „ 
and    drenched    with    w-ater   and  cored 
a   cement    grout.      Then   the   new  |i|.|.jj.i 
mixed    to    a    sloppy    consistency  an 
being  held   in   place  till   set  by  for; 
quired. 

From   the   reports   received  it  aiiats  [ 
many   successes   and   many   falluresavfjj 
lowed   this  method.     Where  it  hasee 
cessful.  that   result  probably  has  In 
painstaking  care  and  expense  beii  . 
in     the     preliminary     cleaning    an 
wetting   of   the    old   concrete   surtj. 
the  new  concrete  is  applied. 

(2)  Moderately    Dry    Method.-:., 
face  of  the  old  concrete  is  thoroug 
ened.    cleaned    and    drenched  with  ite- 
pow^dered    w-ith    cement    or   painte<i»ith 
nient  grout — after  which  the  new    „•' 
applied    and    thoroughly    tamped   :\ 
old  surface.     Generally,  such  patch.  .■ 
moist    by    sprinkling    them    with    :■ 
several   days. 

The   same  comment  applies  hereit 
wet  method. 

(3)  Dowel  Method.— T\\ii  is  a  ir  - 
of  the  two  preceding  methods  and    ,, 
Iv    used    for    other    than    horizontalur 
although  it  may  be  a^^nlied  to  the  \z-\. 
new-    concrete    may    have    any   coiiseii 
meet    the    particular    conditions   or  e 
of  the  engineer  in  charge,  but  usuah 
w-et   concrete   is   used.     This   methoinj 
drilling  holes  and  setting  dowels  in  tr 
concrete  with  projecting  ends  to  ei;g. 
the   new   concrete.     Sometimes  steebj 
metal    fabric    are    connected   to  the  i 
to  further  insure  permanency  of  theat 

This  method  can  be  made  unifoi'' 
cessful,  but  cannot  always  be  appliei  '^ 
any  considerable  mass  of  new  conc:e 
be"  connected  to  old  concrete  this  ishf 
safe  method  to  pursue. 

(4)  Wedge  Method.— Th\i  meio 
eludes  the  cutting  out  of  defective  c-i 
such  a  manner  as  to  undercut  the  su  .u 
good  concrete  so  that  the  new  con:, 
be  held  in  place,  when  set,  by  the  n 
the  binding  edges  of  the  old  concre 

The    difficulty    of    undercutting  cor; 
as  to  secure  such  edges  is  too  greai 
this  method  applicable  in  ordinary  c  ' 
except    where    a    considerable    deptli 
concrete    is    to    be    put    in,    such  un^ . 
could    not   be    successfully    done,  a? 
cannot    be    cut    so    as    to    leave   shr> 
edges. 

(5")     Cleaning     With     Steam.— T\ 
method   of   cleaning   surfaces  of  old 
preparatory  to  putting  on  a  patch  o 
of  cleaning  the  top  of  a  rough  conceir 
before   applying   the   "finish   coat."    i?  ' 
face   of   the  old  concrete  is  brushed 
as   possible  with   stiff  brushes  and  i 
over  at  least  twice  with  a  steam  ji- 
dinary  piece  of   %-in.  gas  pipe  nak< 
satisfactory  jet  nozzle.     This  short 
pipe  is  connected   to   a  steam  hose  ■ 
can   be    readilv   moved   about.     The 
supplied  by  the  boilers  of  the  mixer 
ing   engines.     The   steam  will  clean 
the  concrete  surface,  leaving  it  per!' 
so   it   is    important   to   thoroughly  di 
surface  with  water  after  cleaning  w 
In  cold  weather  it  is  found  advani. 
use  hot  water.    Immediately  after  H' 
is  thoroughly  cleaned  and  drenched, 
concrete  is  applied. 

Excellent  results  have  followed  th » 
this  method  of  cleaning,  but  it  is  '« 
that  the  surface  of  the  old  concrete   ' 
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:iched   with   water  after   using  the 

otherwise    the    new    concrete    will 

to  the  old. 

I    5  \iiiiiig  IVitli  Acid. — This  method  in- 

;ts  A^shing  of  the  surface  of  the  old  con- 

.    .11    a    solution    of   hydrochloric    (niu- 

:  !     (one    part    acid    to    two    parts 

tr  which  the  surface  must  be  care- 

•horoughly  washed   to   remove  any 

very  commonly  applied  method  of 
1  concrete  surfaces  preparatory  to 
v  concrete  against  them,  and,  by 
iisidercd  the  only  safe  one  to  use, 

Ahere  a  "linish  coat"   is  to  be  put 
.,■  concrete  base  is  set. 
11.5. — The   following  conclusions  as 
■ds  of  repairing  defective  or  worn 

•  concrete  are  presented : 
ill  cases  the  surface  to  be  repaired 
e  thoroughly  cleaned  of  all  loose 
utance  and  dust  and  the  clean. 
id  concrete  exposed  to  receive  the 
Iiably  the  best  method  of  cleaning 

-  of  a  steam  jet. 

r  cleaning,  the  surface  to  be  re- 
-t  be  thoroughly  saturated  with 
-imply  moistened,  but  so  thorough- 
that  the  old  concrete  will  not  ab- 
irom  the  new  mortar  or  concrete 
itching.     If    possible,    the    surface 


should  be  kept  covered  with  water  for  several 
hours. 

(3)  If  the  repair  or  patch  is  to  be  made 
on  a  vertical  or  sloping  surface  and  is  not  to 
be  more  than  1»4  ins.  thick,  the  surf.ace  of 
the  old  concrete,  while  it  is  still  wet,  should 
be  spattered  or  splashed  with  a  cement  grout, 
followmg  this  immediately  with  a  fairly  stiff 
plaster  coat  of  mortar  made  of  the  same  pro- 
portions of  cement  and  sand  as  was  used  in 
the  original  concrete,  but  never  richer  than 
1  cement  to  2Vi  sand.  This  plaster  coat 
should  not  be  thicker  than  '-_■  in.,  and  each 
coat  should  be  forced  into  the  surface,  but 
not  dragged  with  a  trowel.  The  surface  of 
each  coat,  except  the  final  coat,  should  be 
"scratched"  to  give  a  bond  for  the  next  coat. 
This  plastering  should  preferably  begin  at  the 
top  and  progress  downward,  and  only  enough 
time  be  allowed  to  permit  each  coat  to  receive 
its  initial  set  before  the  next  coat  is  applied. 
The  final  coat  should  be  finished  with  a 
wooden  float  and  only  enough  water  used  to 
properly  finish  the  '  surface.  This  patch 
should  be  kept  damp  and  protected  from  sun 
or  frost  till  fully  set  up. 

(4)  If  the  repair  or  patch  or  "finish  coat" 
is  to  be  made  on  a  horizontal  or  nearlv  hori- 
zontal surface,  the  surface  of  the  old  concrete 
should  be  slushed  and  broomed  with  a  thin 
cement  group,  following  this  immediately  with 
a  Mv/  mortar  made  of  1  part  cement  and  '2V4 


parts  sand  or  granite  screenings  and  of  the 
full  thickness  required  (not  less  than  %  in. 
thick,  however).  When  this  mortar  begins 
to  take  its  initial  set,  it  should  be  lloated  or 
troweled  to  such  a  finish  as  may  be  desired. 

(5)  If  the  repair  or  patch  is  to  be  made 
on  a  vertical  or  sloping  face  and  is  to  be 
more  than  IM  ins.  thick,  it  will  be  advisable 
to  embed  dowels  into  the  old  concrete,  as 
deeply  as  the  thickness  of  the  proposed  patch, 
and  spaced  sutTiciently  close  together  to  firmly 
anchor  the  patch  to  the  old  concrete.  The 
dowels  must  be  wedged  into  the  old  concrete 
and  it  will  be  advisable  to  fasten  wires,  metal 
fabric  or  bars  to  the  dowels,  in  the  case  of 
extensive  patching,  as  an  additional  safe- 
guard. The  patching  may  then  be  done  with 
mortar  without  forms,  or  with  wet  concrete 
supported  by  forms,  depending  upon  the  thick- 
ness and  the  extent  of  the  patch. 

(6)  I  f  the  repair  or  patch  is  to  be  made 
on  a  horizontal  or  nearly  horizontal  face  and 
of  considerable  thickness,  dowels  may  be 
used,  or  the  concrete  may  simply  be  rein- 
forced by  fabric  or  bars  without  using  dow- 
els— treating  the  patch  as  a  block  of  masonry. 

(7)  Care  must  be  taken  not  to  have  thin 
edges  on  patches.  To  avoid  this,  it  may 
be  necessary  to  cut  out  sound  concrete  around 
a  place  to  be  patched,  so  as  to  give  deep  edges 
to  the  patch.  If  possible,  the  edges  should 
be   undercut. 


EARTH       AND       ROCK       SECTION 


h(    of   Sealing  a   Cofferdam  with 
'rushed  Rock  and  Grout. 

(ST.\KI-.\RTICLE.) 

-lie  street  traction  tunnel  now  ap- 
■mpletion   in    Chicago  consists   of 
cal  tubes  under  the  river  section 
approach  bores  at  each  end  form- 
md     sections.     The     sinking     of 
in     the     river     section     and     the 
of     the      land      sections      have 
led    in    various    articles    in    Enxi- 
nxTR.\cTixc.     In  making  the  con- 
'ucen  the  land  and  river  sections, 
nais   were    built    inclosing    the    connec- 
'  t  each  end  of  the  river  tubes  a  timber 
ilt  on  top  of  them,  reaching  3  ft. 
'  ater  surface.    This  formed  a  part 
rdam  and  the  remaining  part  con- 
icstedt  steel  piling  driven  at  each 
he     tubes      to      form      a     pocket 
■':e      land      section      and      joining 
.:    crib   on    top    of    the   tubes.      The 
E|  were  about   17%    ft.   square   and   the 
ling  was   .50   to   6.5    ft.    in   length,   the 
t  this  point  being  4-">  to  .53  ft.  deep.    -•Xs 
oni  of  the  tubes  was  rounded  the  sheet 
id  not  entirely  close  up"  to  the  tubes, 
1  the  tubes  were  set  in  a  trench  exca- 
V  a  dredge.   To  fill  this  cofferdam  with 
uld   involve  danger  of  losing  a  large 
it  through   this   hole   as   the   weight 
.as  added.    It  was  therefore  decided  to 
?   bottom   with   concrete.     .\t   first   the 
e  was  deposited  through  the  50  ft.  of 
by    a    tremie,    but  the   report    of    the 
that    the    concrete    was    disintegrated 
this  method  to  be  abandoned, 
substitute  the  bottom  was  covered  with 
I  rock  and  grouted  by  the  use  of  the 
'naels  compressed  air  mixer,  which  pre- 
had  been  used  to  mix  and  blow  con- 
irough  pipes  into  the  arch  forms  of  the 
tubes.     Gas  pipes   1^4   ins.  in  diameter 
ent  to  the  radius  of  the  tunnel  tubes, 
placed   that  they   would   discharge   at 
:  distances  underneath  the  tubes.    Four 
e  pipes  were  placed  in  each  pocket  and 
fastened  in  position  by  submarine  div- 
1  addition  to  the  bent  pipes,  each  pocket 
led    twelve     to     fifteen    2-in.    diameter 
equipped  with  well   points,   stripped  of 
ting,  at  bottom  ends,  and  placed  so  as 
ibout  2  ft.  above  the  bottom  of  the  ex- 
n.  The  top  end  of  all  pipes  was  thread- 
attachment  to   the   grouting   machine. 


.■\bout  ')  ft.  of  broken  stone  was  then  spread 
over  the  bottom  of  the  pocket  and  grout  un- 
der a  pressure  varying  from  3-i  to  liJO  lbs.  per 
square  inch  was  then  forced  through  the  pipes 
to  fill  the  voids  in  the  layer  of  stone. 

In  general  the  grout  consisted  of  a  mix- 
ture of  about  five  bags  of  cement  to  one  bar- 
row of  torpedo  sand.  AH  lumps,  gravel,  etc., 
wdiich  would  clog  the  well  points  was  removed 
from  the  cement  and  sand  before  mixing.  The 
grout  was  thoroughly  mixed  before  being  put 
into  the  mixer,  .^fter  placin.g  the  bottom 
course  a  second  set  of  pipes  and  another  layer 
of  broken  stone  were  placed  and  grouted  as 
before.  This  process  was  continued  until  the 
desired  height  of  concrete  was  obtained.  This 
method  made  use  of  quite  a  large  number  of 
pipes,  as  it  was  impossible  to  remove  them 
after  the  grouting  was  complete.  The  method 
used  in  the  south  cofferdam  was  similar  to 
that  used  in  the  north,  except  that  in  the  main 
section  of  the  pockets  only  one  set  of  pipes 
was  used,  .■\fter  these  had  been  put  in  posi- 
tion, the  whole  volume  of  broken  stone  was 
deposited.  Grout  was  then  forced  through 
the  pipes,  and  as  the  grouting  continued,  the 
pipes  were  worked  up  and  down  through  the 
mass  of  stone  until  the  voids  were  lilled.  This 
method  appeared  to  be  as  successful  as  that 
used  in  the  north  dam,  although  about  three 
hundred  bags  less  of  cement  were  used.  Dur- 
ing the  operation  of  grouting,  whenever  the 
grout  was  flowing  freely  into  the  voids,  the 
pressure  was  from  40  to  50  lbs.  per  square 
inch,  but  when  the  voids  were  practically 
filled,  this  pressure  became  fO  to  100  lbs.  The 
operation  at  all  times  continued  until  no  more 
grout  could  be  forced  into  the  pipes.  .After 
the  concrete  had  sufficiently  set,  the  remaining 
volume  of  the  pockets  was  filled  with  clay ; 
the  north  dam  proved  in  all  respects  securely 
water  tight,  leaks  were  slight,  and  the  water 
apparently  flowed  along  the  line  of  separation 
between  the  clay  and  the  concrete.  In  the 
south  dam  one  bad  leak  developed,  the  water 
apparently  coming  from  the  river  underneath 
the  concrete. 


Methods    and     Progress     Records     of 

Driving  the  Laramie-Poudre 

Tunnel. 

The  Laramie-Poudre  tunnel  is  a  part  of  the 
system  for  supplying  water  to  the  Greeley- 
Poudre  irrigation  district,  which  comprises 
12-5.000   acres   of   arid    land   in    Weld   county. 


Colorado.  This  article,  which  describes  the 
tunnel  construction,  is  abstracted  from  a  paper 
by  Burgis  G.  Coy,  printed  in  the  Proceedings 
of  the  .\merican  Society  of  Civil  Engineers, 
volume  38,  page  217. 

The  Greeley-Poudre  system  is  naturally  di- 
vided into  two  parts,  the  mountain  or  collec- 
tion system  and  the  plains  or  distributing  sys- 
tem. The  principal  features  of  the  mountain 
division  are  the  east  and  west  side  collection 
ditches,  8  and  4V^  miles  long,  respectively,  on 
either  side  of  the  Laramie  River.  These  in- 
tercept the  flow  of  the  numerous  tributaries 
and  divert  it  back  to  a  reservoir  known  as 
tunnel  reservoir,  which  lies  in  the  bed  of  the 
river  and  from  which  the  water  is  diverted  by 
the  Laramie-Poudre  tunnel  through  Green 
Ridge  into  the  Cache  La  Poudre  River.  Each 
of  these  collection  ditches  has  a  capacity  of 
275  cu.  ft.  per  second  where  it  discharges  into 
the  reservoir,  and  the  capacity  from  tlicre  to 
the  head  is  decreased  in  proportion  to  the 
water  collected. 

The  cross  section  of  the  tunnel  is  7%  ft. 
high  and  0%  ft.  wide ;  its  slope  is  1.7  per  cent 
and  its  capacity  is  800  cu.  ft.  per  second.  .As  it 
was  anticipated  that  the  corners  would  not 
break  out  square  without  e.xtra  drilling  work, 
the  dimensions  were  made  large  enough  to 
give  a  minimum  section  of  02  sc|.  ft.  and  still 
leave  quite  an  area  in  the  corners,  the  cross 
section  thus  approaching  nearer  an  ellipse  than 
a  rectangle  of  the  given  dimensions.  As  ac- 
tually constructed,  however,  the  section  is 
nearly  rectangular,  thus  giving  a  section  con- 
siderably larger  than  the  minimum  required, 
with  a  corresponding  increase  in  capacity. 

The  distributing  system  includes  the  main 
canal,  diverting  the  water  from  the  Cache  La 
Poudre  River,  and  the  distributing  laterals 
and  several  reservoirs.  The  aggregate  length 
of  canal  and  laterals  is  300  miles  and  the 
storage  cap.acity  of  all  the  reservoirs  of  the 
system  aggregates  100,000  acre  feet. 

In  September,  1909,  the  final  location  of  the 
tunnel  was  begun  by  a  party  of  five  men.  .A 
base  line,  approximately  2,000  ft.  long,  was 
Laid  out  in  a  level  place  in  the  Laramie  River 
Valley,  and  a  triangulation  system  was  estab- 
lished from  which  the  length  and  bearing  of 
the  tunnel  were  determined.  Levels  were  run 
over  the  hill  and  bench  marks  were  placed  at 
each  100  ft.  in  elevation ;  these  were  subse- 
quently checked  by  another  man.  The  top  of 
the  hill  is  practically  1,000  ft.  above  the  Lara- 
mie   River    and    l,-500    ft.    above    the    Poudre 
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River.  A  dense  growth  of  jack  pine  and 
quaking  asp  covers  the  top  of  the  hill,  and  a 
great  deal  of  cutting  was  necessary  in  estab- 
lishing the  triangulation  system  and  the  tun- 
nel line.  The  final  line  as  first  located  re- 
quired set-ups  of  the  transit  to  get  over  the 
liill  (Fig.  1),  but  later  this  was  reduced  to  si.x 
when  the  permanent  points  were  set. 

The  contract  for  the  construction  of  the 
tunnel  was  let  to  Mr.  J.  M.  Mclhvee  of  Cripple 
Creek,  who  had  made  a  record  on  the  Cripple 
Creek  drainage  tunnel.  The  company  agreed 
to  put  up  and  furnish  the  camps  at  each  end, 
build  a  power  plant,  and  furnish  rails,  pipes, 
cars,  etc.,  and  the  contractor  was  to  furnish 
his  own  drills,  steel  tools,  etc.  Mr.  JMc- 
Ilwee     moved     to      the     site     of     the      cast 


portal     on 


Nov. 


1969,     established     a 


temporary  camp  in  tents,  and  erected  a  small 
steam  compressor  and  boiler  to  use  until  the 
company  could  erect  the  permanent  camps  and 
power  plant.  Although  the  weather  was  ex- 
tremely cold  and  the  ground  covered  with 
snow  most  of  the  time,  at  the  end  of  30  days 
he  was  ready  to  work,  and  on  Christmas  day 
the  first  blow  in  the  actual  driving  of  the  tun- 
nel was  struck  at  the  east  portal.  A  similar 
temporary  camp  and  power  plant  were  erected 
at  the  west  portal,  but  being  less  accessible, 
especially  at  that  season  of  the  year,  work 
was  not  started  until  nearly  a  month  later.  At 
the  east  portal  800  ft.  of  tunnel  were  driven 
with  this  temporary  plant,  but  at  the  west 
portal  not  much  tunnel  proper  was  driven  be- 
fore the  permanent  plant  was  ready,  most  of 
the  time  having  been  spent  in  driving  an  in- 
cline to  get  down  to  the  tunnel  grade. 

Tlie  contract  for  installing  the  power  plant 
was  awarded  to  the  Hampson-Fielding  Engi- 
neering Co.  of  Denver,  Colo.,  which  began  op- 
erations about  Dec.  1,  1909,  and  had  the  plant 
completed  and  ready  for  operation  on  March 
15,  1910.  All  the  buildings  at  both  ends  were 
erected  by  the  company  by  force  account. 

All  the  supplies,  machinery,  and  building 
material  had  to  be  freighted  in  from  Fort 
Collins,  Colo.,  to  the  east  end,  and  from  Lara- 
mie City,  Wyo.,  to  the  west  end.  The  distance 
from  Fort  Collins  to  the  east  portal  is  about 
65  miles,  and  the  distance  is  about  the  same 
from  Laramie  City  to  the  west  portal.  The 
handling  of  all  this  material  over  mountain 
roads  for  such  distances  and  in  the  dead  of 
winter  was  no  small  accomplishment.  Some 
of  the  road  was  newly  built  and  was  very 
rough.  .'MI  traffic  to  the  east  portal  had  to  go 
down  Pingree  Hill,  where  a  descent  of  1,260 
ft.  is  made  in  2.7  miles,  with  several  pitches 
steeper  than  20  per  cent,  and  usually  covered 
with  ice  and  snow.  Although  as  great  a  load 
as  11,000  lbs.  was  hauled  on  a  wagon,  there 
was  no  serious  accident  and  but  small  loss  of 
material.     The  price  paid   for   freighting  was 


9600 


ft.  rock-filled  crib  dam  was  built  across  the 
river  about  1%  miles  above  the  tunnel  site  and 
from  this  a  22-in.  wooden  stave  pipe  leads 
down  the  river  for  8,500  ft.  to  the  power  plant, 
where  three  Pelton  wheels  are  operated  under 
a  static  head  of  278  ft. 

.\  48-in.,  single-nozzle  wheel,  with  a  maxi- 
mum capacity  of  130  h.  p.,  running  at  245  r.  p. 
m.,   was  used  to  drive  an  air  compressor   for 


Electric,  3-phase,  00-cycle,  2,300-volL 
running  at  GOO  r.  p.  m.,  was  used  p" 
belted  to  a  48-in.  water  wheel,  runW'^  !*> 
r.   p.   m.,   operated   by  a   12-in.  doi  ,?'  ,* 
There   were   four   nozzle   tips,  two  , 
125  h.  p.  each,  one  for  90  and  one  i 
so  that  any  two  could  be  used  in  cnl, 
as  desired,  giving  an  efficiency  of  '\„T, 
when  developing  210  h.  p.,  normal  lij  .' i 
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operating  the  drills  at  the  east  end,  being  belt- 
ed to  a  72  by  16%-in.  face  pulley  from  a  40x. 
16%-in.  face  driving  pulley.  The  nozzle  on 
this  wheel  was  controlled  by  the  pressure  in 
the  air  receiver.  The  compressor  was  of  the 
Ingersoll-Rand  Imperial  type  10  cross  com- 
pound, 17.xl0xl4  ins.,  having  a  capacity  of  600 
cu.  ft.  of  free  air  per  minute  at  135  r.  p.  m., 
maintaining  a  pressure  of  135  lbs.  per  square 
inch  at  the  receiver.  It  was  also  equipped  with 
an  automatic  unloading  device  controlled  by 
the  pressure  of  the  air.  A  10x3-ft.  receiver 
was  placed  just  outside  the  power  house,  and 
a  similar  receiver  was  placed  inside  the  tunnel. 
The  air  line  for  the  first  4,000  ft.  from  the  re- 
ceiver was  4  ins.  in  diameter,  then  3  ins.  for 
300  ft.,  and  2  ins.  for  the  remainder  of  the  dis- 
tance;  it  was  reduced  at  the  manifold  to  the 
%-in.  air  pipes  for  the  drills. 

A  Connorsville  blower,  with  a  capacity  of  13 
cu.  ft,  per  revolution,  running  at  225  r.  p.  m., 
was  used  for  ventilating  the  tunnel,  and  re- 
quired from  20  to  30  minutes  to  suck  the  gas 
out  after  each  round  was  shot.  This  blower 
was  operated  by  a  48-in.  single-nozzle  wheel, 
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Fig.    1 — Longitudinal    Section    Showing    Laramie-Poudre   Tunnel    Location. 


$1.40  per  100  lbs.  for  the  heavy  machinerv  and 
$1.12%  for  lighter  stufif. 

Plant. — The  Poudre  River,  near  the  east 
portal  of  the  tunnel,  has  a  very  steep  grade 
and  affords  an  excellent  site  for  a  power 
plant.  This  was  taken  advantage  of  for  power 
for  the  main  plant  to  drive  the  tunnel.    A  10- 


mounted  on  the  blower  shaft,  and  guaranteed 
to  develop  not  less  than  25  h.  p.  A  15-in.  ven- 
tilating pipe  was  laid  from  the  blower  into  the 
tunnel  and  within  100  ft.  of  the  breast,  and 
was  extended  as  the  work  progressed. 

For  lighting  purposes  in  both  camps  and  for 
power   for   the   west   end,   a    150-kw.,   General 


Fig.  2 — Drilling   Diagram   Showing  Locatiorf  HjIi, 
Laramie-Poudre  Tunnel. 


per  cent  when  developing  2.50  h.  p.  ;,( 
ing  pulley  on  the  water  wheel  was  8™ 
face  ;  the  driven  pulley  of  the  genttc 
32xl9-in.  face.  A  special  oil-pressurcov 
controlled  the  speed  of  this  wheel. 

The  equipment  at  the  west  end  wasie 
as  that  at  the  east  end,  with  the  exiti 
the  operating  power,  all  machinery  jut 
by  motors,  and  for  the  purpose  o  lo 
muck  out  of  the  tunnel  an  F.  M.  ;v; 
h.  p.  electric  hoist  was  used,  having  .-ar 
of  5,000  lbs.  at  a  speed  of  120  ft.  p(m 
The  electricity  for  operating  the  pi;  ^ 
west  end  was  generated  at  the  pla  a 
east  end.  The  transmission  line  wasf 
weather-proofed  copper  wire  15,000;. 
and  reached  an  altitude  of  9,600  ft.  itrc 
the  mountains.  At  each  end  a  5-k  i 
former  furnished  current  at  110  l!.; 
lighting  the  camp  and  at  the  west  d 
150-kw.  transformers  furnished  currf  „ 
volts  for  operating  the  motors. 

At  both  ends  of  the  tunnel  No.   L 
water  drills  were  used  up  to  July,  1!. 
No.  8  drills  were  substituted.    For  th'n: 
of    supplying  water   for   these  drills, 
pipe  was  carried  into  the  tunnel.    Atu 
end  the  supply  was  obtained  by  gravitii 
small  creek  which  runs  near  the  por, 
water  was  run  into  a  steel  tank  conne  i; 
the  compressed  air  line.     When  the    ': 
full  the  inlet  valve  was  closed  and 
pressed  air  was  turned  into  the  tank 
the  water  through  the  pipe  to  the  dril 
tanks  were  in  use  at  each  end,  and  ont  i 
ing  filled  while  the  other  was  being  i; 
With  this  system,  freezing  caused  inoi'r 
trouble,  but  before  the  winter  of  1910-  - 
the  heading  was  advanced  so  far  that  i 
could  be  moved  into  the  tunnel,  and  tl- 
was   taken   from   water  running  on  t  ' 
At  the  w-est  end  the  same  system  was  i 
cept  that  water  was  pumped  from  the  .r^ 
River  into  a  wooden  tank  on  the  hillsic  abov 
the  portal,  until  the  work  was  advanccso  ta 
that  steel  tanks  could  be  used  inside  th  umie 

A  No.  2  Leyner  drill  sharpener  wasied  i 
the  blacksmith  shop  at  each  end  for  sli  •'' 
and  shanking  the  drill  steel.     At  the 
the    camp    buildings    included    a   con', 
cook  house  and  dining  room,  28x80  t 
enough  for  75  men ;  a  two-story  bur'  - 
28x80  ft.,  containing  22  bed  rooms,  acmmc 
dating  two  men   each,   with   a   genera  ittm 
room,   bath    and   wash    rooms;   a  consiir 
and  hospital,  22x38  ft.,  containing  stor-onn 
medicine    room,    doctor's    bed   room,     ' 
ward    and    bath    rooms ;     a     two-stor 
building,  26x32  ft.,  containing  five  bed 
sittin.g  room  and  office :  a  power  hoiiS' 
ft.,  with  a  small  room  for  the  enginee 
store    room    for   supplies ;   a   blacksrait 
24.x24    ft.;   a   store   house,   24x16   ft.; 
12xl4-ft.  house  tents  for  men  who  dc 
have  their  families  with  them ;  and  tli 
powder  houses,  thaw  houses,  barns,  a 
buildings.    The  buildings  are  all  of  luni 
are    covered    with    ruberoid    roofing,  •" 
kitchen,  bunk  house,  and  hospital  are  ; 
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water    and    sewer   connections. 

at°the  west  portal  is  similar  to  that 

•  portal,  except  that, the  buildings  are 

e  same  size,  and  are   of   logs  with 

roofs.     There  is  also  a  transformer 

i^  addition  to  those  already  mentioned. 

grade  of  the  tunnel  is  to  the  east, 

were    much     more    favorable    for 

k  at  the  east  end  than  at  the  west 

Pe  it  was  necessary  to  haul  all  muck 


runng 
ar 
I 
f 

3i( 


tl 
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w 
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II,  Is  well  as  to  pump  out  the  water  en- 
er.  The  grade  of  the  tunnel  at  the 
)f  le  hill  at  the  west  end  is  15  ft.  below 
•d  f  the  Laramie  River  and  about  1.200 
stit  from  it.  It  was  thought  best  to 
lh:unnel  (Fig.  1)  at  the  hill,  where  the 
iti  was  solid  and  water  tight,  and  to 
tl  part  back  toward  the  river  after  the 
ie;ings  had  met.  This  part,  being  gla- 
le  sits  of  sand  and  gravel,  contained 
01  ess  water.  The  tunnel  grade  is  about 
b'jw  the  surface  at  this  point,  and  was 
tdy  an  incline  about  200  ft.  long,  start- 
h'i  the  first  rock  formation  showed  at 
)tin  of  the  hill.  After  the  two  headings 
1  iinel  was  driven  back  from  the  foot  of 
icie  toward  the  river  as  far  as  the  for- 
n  as  solid;  the  remainder  was  taken 
I  len  cut. 

i  was   anticipated   from   the   first   that 

c  less  water  would  be  encountered  at 

■e  end,  facilities  tor  handling  700  gals. 

i(>te  were  provided.     A  Byron  Jackson, 

"-in.,  centrifugal  pump,  direct  con- 

2.5-h.  p.,  3-phase.  440-volt  induc- 

running  at  POO  r.  p.  m.,  was  mount- 

'k  and  kept  on  a  side  track  at  the 

to  he  taken  down  into  the  tunnel 

cded.    A  5-in.  spiral-riveted  water 

J  as  the  tunnel  advanced,  to  which 

uld  be  connected.     It  was  never 

iary.  however,  to   run  this  pump. 

oi.  good  part  of  the  time  a  small  piston 

i  '  s  in  use.    This  was  operated  by  com- 

I'rom  the  m.ain  air  line.     .\  sump 

:ntion  was  blasted  out  at  the  side 

.    ,,;.i.i.  so  that  the  pump  would  be  out 

t  ay  and  safe  from  the  flying  muck,  and 

)ip  was   set  up  and   connected   to   the 

rine.     When    the    sump    filled    up,    the 

I  '1?  operated  until  it  was  empty  again. 

lel   progressed,   new    sumps    were 

and  the  pump  was  moved  nearer 

At   the   east   end    all    the   water 


y  gravity. 
-All    the    drilling    was    done    with 
>   mounted   on    a    horizontal    bar. 
:    held   in   position   by   tightening   it 
isthe  walls  of  the  tunnel  with  a  jack- 
I'l'ith  which  one  end  was  fitted.    The  bar 
rtie  of  a  piece  of  3-in.  double-strength 
*  h  a  fixed  shoe  on  one  end  and  a  screw 
'    r.  and  was  easily  handled  and  set 
machine    men    and    their    helpers. 
0  holes  were  drilled  with  the  ma- 
e  the  iiar  and  some  with  them  be- 
-  vo  set-ups  of  the  bar  were  required 
r   the  entire  round.     The'  upper  set-up 
<.lled   from  the   top   of   the   muck  pile 
the  muck  was  being  cleared  away ;  then 
1>I  was  lowered  and  the  lifters  were  put 
■]  first  two  drills  were  used  on  the  bar, 
It   it  was   found   that   three   could   be 
'  much  greater  advantage.   Rounds  were 
el  from  10  ft.  deep  with  12-ft.  cut  holes, 
Hg  a  10- ft.   round,   down  to   7   ft.  deep 
ft.  holes,  breaking  a  7-ft.  round. 
e  2  is  a  diagram  of  the  holes  as  drilled 
aO-ft.  round  by  three  drills  on  the  bar, 
ij  21  holes  to  the  round.    The  holes  let- 
dk.   T.   were   drilled   by   the   right-hand 
Ne  on  the  top  set-up.     Those  marked  C. 
^|e  drilled  by  the  center  machine  on  the 
I -up,   and   those   marked   L.    T.   by   the 
■Hid  machine:  likewise  those  marked   R. 
QB.,  and  L.   B.  were  drilled  by  the   re- 
t ;  machines  on  the  bottom  set-up.     The 
'S,vere  started  2%   ins.   in   diameter   and 
oed  at  1%  ins.    It  will  be  noted  that  each 
i^id  but  one  hole  to  drill  on  the  lower  set- 
a  I  when  one  man  was  delayed  in  finishing 
1  er.  the  others  blew  out  the  holes  already 
li  and  loaded  them  ready  to  shoot. 
/  'ing.— The  holes  were  fired  in  the  order 
1  red  in  Fig.  2.  each  being  fired  independ- 


ently of  the  others  by  fuses  cut  to  such 
lengths  as  would  explode  them  in  the  proper 
order.  The  pairs  of  holes,  1  and  2.  2  and  3, 
and  3  and  4.  however,  being  joined  or  very 
close  together,  usually  went  at  the  same  time, 
and  gave  better  results  when  they  did  so. 

The  charge  varied,  both  as  to  the  strength 
and  quantity  of  powder  used,  according  to  the 
depth  of  the  boles  and  the  quality  of  the  rock, 
but  a  charge  for  a  10-ft.  round  in  hard  rock 
was  about  as  follows:  Seven  sticks  of  1*4x8- 
in.,  100  per  cent  blasting  gelatine  were  put  in 
the  bottom  of  each  of  the  cut  holes  and 
tamped  to  within  2V^  ft.  of  the  collar  of  the 
hole  with  60  per  cent  dynamite;  the  remaining 
holes  were  similarly  loaded  with  GO  and  50  per 
cent  dynamite.  The  wrapers  were  slit  and  the 
powder  tarnped  until  it  filled  the  hole.  Ger- 
man insoloid  fuse  was  used  and  5x  California 
caps.  Hole  21,  being  the  last  one  fired,  threw 
the  muck  away  from  that  side  of  the  tunnel, 
leaving  room  to  operate  the  lever  to  tighten 
the  screw  in  setting  up  the  bar  for  the  next 
round.  Rounds  were  fixed  as  soon  as  ready 
and  as  soon  as  the  smoke  was  cleared  out, 
usually  from  15  to  30  minutes,  the  drillers  set 
up  the  bar  for  a  new  round  and  the  muckers 
began  loading  the  muck  shot  down. 

Mucking. — The  muck  was  loaded  into  cars 
by  from  four  to  six  men  using  square-pointed 
shovels.  Steel  plate  %  in.  thick  were  laid  on 
the  floor  of  the  tunnel,  extending  back  about 
25  ft.  from  the  breast,  and  were  covered  with 
enough  muck  to  keep  them  in  place  while 
shooting.  The  muck  fell  on  these  plates  and 
was  easily  shoveled  from  them.  Steel  cars  of 
18  cu.  ft.  capacity  were  used  on  a  single  track. 
A  trip  of  empty  cars  was  run  up  close  to  the 
muck  pile  and  all  but  one  w'ere  then  tipped  off 
the  track  to  one  side ;  the  remaining  car  was 
loaded  and  pushed  back  past  the  empty  cars, 
one  of  which  w-as  then  put  on  the  track  and 
loaded  in  the  same  way.  When  all  the  cars  in 
the  trip  were  loaded  they  were  pushed  up  as 
close  to  the  muck  pile  as  possible  and  an  empty 
trip  was  run  up  close  to  them  and  tipped  off 
the  track ;  then  the  loaded  trip  was  run  out  to 
the  dump  and  a  new  trip  was  loaded  as  be- 
fore. 

.■\t  the  east  end  the  loaded  cars  ran  out  by 
gravity,  and  were  hauled  back  by  mules.  M 
first  one  mule,  handling  a  5-car  trip,  was  able 
to  keep  the  muckers  busy,  but  as  the  haul  in- 
creased, two  mules  in  tandem  were  used  on 
10-car  trips.  Two  mules  in  this  way  were 
able  to  handle  the  muck  until  the  tunnel  was 
in  about  a  mile,  and  there  a  siding,  long 
enough  to  hold  about  40  cars,  was  laid.  At  the 
siding  the  two  mules  left  their  empty  trip  and 
returned  with  a  loaded  one.  another  mule 
hauling  the  empty  cars  from  the  switch  to  the 
heading  in  5-car  trips  and  returning  to  the 
switch  with  a  loaded  trip.  As  the  length  be- 
yond the  siding  increased,  two  mules  and  10- 
car  trips  were  substituted.  The  mules  took  the 
cars  to  the  dump  track,  left  them  for  the  dump 
man  to  unload  and  arrange  on  another  siding 
ready  to  go  in,  and  returned  with  a  trip  al- 
ready on  this  siding. 

At  the  west  end  a  mule  hauled  the  empty 
cars  and  the  hoisting  cable  to  the  breast  and 
did  the  shifting  there,  but  loaded  cars  were 
hauled  out  by  the  hoist,  taking  trips  of  twelve 
cars  to  the  foot  of  the  incline  and  three  or 
four  cars  up  the  incline,  where  a  man  with 
another  mule  took  them  to  the  dump  and  re- 
turned the  empty  cars  to  the  siding  ready  to 
go  in  again.  ,      ,      .  j 

Dull  steel  was  brought  out  on  the  loaded 
trip,  left  at  the  blacksmith  shop  as  the  trip 
went  by,  and  sharp  steel  was  taken  in  with 
the  empt)'  trip.  ,  ,„  „        •■ 

The  track,  with  18-in.  gage  and  16-lb.  rails, 
was  laid  on  the  left  side  of  the  tunnel;  the 
ventilating  pipe,  air  and  water  lines  were  laid 
on  the  right  side.  .•\s  the  ventilating  pipe  did 
not  e-xtend  nearer  the  breast  than  100  ft.,  this 
gave  room  to  handle  the  cars. 

Timbermg.—The  rock  encountered  was 
mostlv  a  hard  gray  or  red  granite.  Some  soft 
seams  were  encountered,  however,  and  where 
these  ran  in  the  direction  of  the  tunnel,  some 
timbering  was  necessap.'.  In  all,  eighteen  dit- 
ferent  stretches  have  been  timbered,  varying 
from  15  to  400  ft.  in  length  and  aggregating 


HSo  ft.  In  most  cases,  however,  the  rock 
stood  until  the  tunnel  heading  was  far  enough 
past  to  allow  the  timbering  to  be  put  in  with- 
out interfering  with  the  progress  to  any  great 
extent.  The  timbering  was  of  the  ordinary 
square-set  type,  made  from  round  logs  and 
lagged  with  poles,  all  of  which  were  cut  from 
the  hillsides  near  by.  The  pieces  in  the  square 
sets  varied  from  !»  to  18  ins.  in  diameter,  and 
the  spacing  was  from  3  to  8  ft.,  according  to 
the  quality  of  the  rock  supported.  The  timber 
used  was  fire-deadened  red  spruce,  with  an 
occasional  stick  of  white  spruce  or  lodge  pole. 
It  is  the  intention  to  line  all  these  timbered 
places  with  concrete  during  the  winter  of 
1911-12. 

Progress.— The  drillers,  helpers,  and  muck- 
ers worked  in  the  three  8-hour  shifts  of  three 
drillers,  two  helpers,  from  four  to  six  muck- 
ers, and  one  foreman.  Drivers,  blacksmiths, 
and  power  house  men  worked  12  hours.  The 
wages  paid  were  as  follows :  Drill  runners, 
$4.50 ;  helpers,  $4 ;  muckers,  $.3.50 ;  blacksmiths, 
$4.."i0 ;  drivers.  $-1.50,  and  foremen,  $G.  In  ad- 
dition to  these  wages  a  liberal  bonus  was  given 
each  month  for  fast  work. 

The  total  length  of  tunnel  driven  is  11,306 
ft.,  and  the  progress  for  each  month  was  as 
follows : 

East  End.       West  End. 
1910—  Feet.  Feet. 

January  202 

February 315  ... 

March  350  202 

April    354  2(9 

Slav   513  336 

June   429  38S 

July   443  371 

August  527  293 

September  485  292 

October  413  28* 

November 424 

December   482 

1911— 

Januarj-  609 

February 420 

March    653 

April    383 

May  635 

June  576 

July   •«16t  8U 

August    10"§ 

•Work  was  shut  do%vn  at  west  end  on  October 
4th. 

tHeadlngs  met  July  24  th. 

tWork  at  west  end  under  incline,  but  han- 
dled from  east  end. 

§Work  at  west  end  under  incline,  completed 
August  Sth. 

This  gives  a  monthly  average  of  .308.7  ft. 
for  7  months  at  the  west  end  and  473.7  ft.  for 
19  full  months  at  the  east  end ;  509.4  ft.  per 
month  for  the  1(1  months  during  which  the 
complete  plant  was  operated  and  525.2  ft.  per 
month  for  the  last  year  of  work ;  653  ft.  in 
March.  1911.  sets  a  new  record  in  America  for 
1  month's  work. 

This  remarkable  record  was  due  to  the  or- 
ganization of  the  operating  force,  the  friendly 
rivalry  between  the  different  shifts,  and  in  no 
small  measure  to  the  efficiency  of  the  power 
plant,  which  was  operated  for  more  than  16 
months.  The  total  time  lost  from  all  causes 
aggregated  less  than  24  hours. 

On  checking  up  after  the  connection  was 
made  the  following  errors  were  found:  .\line- 
ment.  0.01  ft.;  grade,  0.18  ft.;  computed  length 
between  initial  points  11,288.77  ft.,  measured 
length  11.288.20  ft.,  or  an  error  of  0.57  ft.  For 
the  alinement  three  separate  lines  were  run 
over  the  hill  from  the  west  to  the  east  and  the 
mean  of  these  was  run  back  through  the  tun- 
nel for  a  center  line  of  the  east  end  work. 
Three  different  sets  of  levels  were  carried 
over  the  hill  from  the  west  to  the  east  and  the 
mean  of  these  w-as  assumed  as  the  correct  ele- 
vation from  which  to  carry  the  elevation  back 
through  the  tunnel.  The  measured  distance 
through  the  tunnel  is  the  mean  of  two  meas- 
urements. The  point  at  which  the  headings 
met  was  8,937  ft.  from  the  east  portal  and 
2.351  ft.  from  the  top  of  the  incline  at  the 
west  portal. 

Mr.  J.  J.  Mcllwee,  son  of  the  contractor, 
was  superintendent  at  the  east  end.  and  Mr. 
Walter  Warner  at  the  west  end.  Mr.  D.  W. 
Brunton.  past  president  of  the  American  In- 
stitute of  Mining  Engineers,  was  consulting 
engineer.  Mr.  Charles  R.  Hedke,  M.  Am. 
Soc.  C.  E..  of  Port  Collins,  was  chief  engineer 
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until  June,  1911,  when  he  was  superseded  by 
Mr.  L.  L.  Stimson  of  Greeley,  Colo.  The 
writer  was  resident  engineer  in  charge  of  the 
tunnel,  collection  ditches,  and  reservoirs. 

From  the  end  of  the  solid  formation  on  the 
west  side  an  open  cut  extends  to  the  river,  a 
distance  of  1,51.10  ft.  The  total  quantity  to  be 
moved  is  about  3"),000  cu.  yds.,  the  cuts  rang- 
ing from  0  to  44  ft.  This  work  is  now  under 
contract  bv  Messrs.  lanson  and  Loesch  of 
Fort  Collins.  The  lirst  300  ft.  next  to  the  hill 
consists  of  gravel  and  boulders;  many  of  the 
latter  contain  from  10  to  20  cu.  yds.  and  re- 
quire considerable  blasting.  This  part  of  the 
work  was  sublet  to  a  station  gang  of  Swedes, 
who  are  doing  the  work  by  hand,  using  a 
track  and  cars  drawn  by  a  horse  to  handle  the 
muck.  The  remainder  of  this  cut  is  of  gravel 
and  clay  and  is  being  done  by  teams  in  the 
usual  way. 

The  controlling  works  at  the  west  end  of  the 
tunnel  consist  of  a  set  of  three  steel  gates, 
each  with  a  o  by  8-ft.  opening.  They  are  set  in 
concrete  in  the  usual  way  for  river  gates.  It 
was  originally  planned  to  have  a  50-ft.  dam  at 
the  tunnel  reservoir,  giving  a  draw  of  33  ft. 
through  the  tunnel,  but  for  the  present  the 
dam  will  be  only  20  ft.  high,  giving  a  draw  of 
9  ft.,  and  the  gates  are  put  in  the  cut,  near  the 
high-water  line. 

At  the  east  end  of  the  tunnel  the  water  will 
he  discharged  into  a  concrete  box,  30  ft.  square 
and  14  ft.  deep.  A  concrete  flume  30  ft.  wide 
and  50  ft.  long  will  draw  the  water  from  this 
box,  leaving  the  lower  0  ft.  of  the  box  for  a 
water  cushion.  After  rating,  the  water  will  be 
released  to  run  down  the  hillside  to  the  Cache 
La  Poudre  River,  about  1,200  ft.  away  and  300 
ft.  below  the  end  of  the  tunnel. 


Recent    Examples    of    California    Gold 

Dredges  With  Costs  of  Dredging. 

,\  concise  statement  of  practice  in  Califor- 
nia in  dredge  construction  for  reclaiming 
gold  from  underwater  gravels  is  taken  from 
an    elaborate   paper   by   Mr.    Charles   Janin    in 


the  bulletin  for  March,  1912,  of  the  American 
Institute  of  Mining  Engineers.  The  paper 
also  gives  a  table  of  costs  which  are  of  gen- 
eral interest  in  view  of  the  increasing  favor 
with  which  elevator  dredges  are  being  con- 
sidered  in   America. 

The  modern  California-type  dredge,  with 
close-connected  buckets,  spuds,  and  belt-con- 
veyor for  stacking  tailings,  was  a  gradual 
development  through  years  of  experimenting. 
This  dredge  embodies  the  ideas  of  successful 
operators,  and  it  is  generally  conceded  that 
dredge-construction  and  operating-methods  in 
California  are  far  ahead  of  those  in  any 
other  country  in  the  world.  The  dredges 
built  in  California  cost  from  $25,000  to 
$265,000  each;  a  standard  8.5-cu.  ft.  boat  cost- 
ing from  $150,000  to  $175,000,  according  to 
conditions  to  be  met  in  operation.  With 
great  improvements  made  in  dredge-construc- 
tion, and  corresponding  reduction  in  operat- 
ing-costs, areas  that  were  at  first  considered 
too  low  grade  to  be  equipped  with  a  dredge 
are    being   profitably    worked. 

California  dredges  vary  in  size  from  3.5  to 
15-cu.  ft.  buckets.  In  Alaska  some  dredges 
are  equipped  with  buckets  as  small  as  1.25 
cu.  ft.  to  dig  shallow  ground,  and  are  re- 
ported to  be  working  profitably.  While  elec- 
tricity is  the  ideal  power  for  operating 
dredges,  steam  has  been  successfully  used  on 
a  number  of  installations,  and  experience  has 
proved  the  merits  of  the  gasoline  and  distil- 
late-engine for  this  work.  There  seems  lit- 
tle doubt  but  that  the  successful  development 
of  the  gas-producer  for  the  generating  of 
electric  power  will  prove  an  important  factor 
in  cousidering  future  dredging  of  gravel- 
areas  in  districts  where  electric  power  or 
water-power  for  the  installation  of  hydro- 
electric plants  is  not  at  present  available. 

One  of  the  largest  gold-dredges  operating 
in  California,  was  put  in  comiuission  at  Ham* 
monton,  in  Yuba  River  basin,  Aug.  10,  1911. 
This  dredge  was  built  by  the  Yuba  Construc- 
tion Co.,  and  is  one  of  five  practically  similar 
dredges  built  by  the  same  company  this  year. 


It  required  820,000  ft.  of  lumber  fl  .i, 
and  housing  the  hull ;  its  dimcnsioiL  '"" 
58.5x12.5  ft.,  with  an  overhang  „f^,* 
each  side,  making  68.5  ft.  totalLi' '"' 
housing.  The  digging  ladder  i. ,  ''  «i 
girder  construction  and  designed  ['x*'; 
ft.  below  water-level,  and  is  eqi' -' ^  ®' 
ninety  15-cu.   ft.  buckets  arranged 


^""'ledwiA' 


connected    line.      The    entire    weial^t  .'" 

digging-ladder    and 

niately    700,000    lbs.      The    washinsh 


■'■spproxi- 
of  the   revolving  type,   roller-driveib™  '^ 


ft.    in    diameter"  by  "50.5   ft.   long  7"^  V 
111,721   lbs.     Two   steel   spuds  are  -"* 


weighing    over    44    tons.       The 
winch  has  a  double   drum,  and  \v 


'fer-hoist 
<'!s  i!7/Jl(l 


lbs.      The    swmgmg-winch    consistsif  fi 
drums,   and   weighs  34.193   lbs.     Tlsiji 
hoist  winch   weighs  3,732  lbs.     The'oiii^ 
ing   tables   are   of   the   double-bankypf 
have   an   approximate    riffle-area  oftjui 
ft.     The   tailings-sluices   at   the  ste'cr 
arranged  to  discharge   the  sand  fr   >■■ 
bles    either   close    to    the    dredge      , 
distance  behind.     The  conveyor  stacr- 
42  ins.   wide   and   275   ft.   long,  on  ,s|;, 
ladder  of  the  lattice-girder  type,  14ft 
Nine   motors   are  in   use  on   the  drirj 
a  total  rated  capacity  of  1,072  h-p.  jif 
weight  of  hull  and  equipment  is  4.6i8t; 

Natpma    No.    10    dredge,    now   u;r 
struction,  is   equipped  with   15-cu,  fbii 
and    will    have    a    steel    hull,    beinsiif 
dredge  operating  on  a  steel  hull  in  i  ■ 
The    hull    will    be    150.x5Gxl0.5    ti 
have  a  total  weight  of  920,000  lbs.   , 
be    about    one-half    the    w-eight   of  nvi 
hull    to    carry    the    same    machinery.in' 
draft  of  the  boat  will  be  considera'b  li-. 
This  boat  will  be  in  operation  in  A  I, 

The  machinery  of  some  Calif ornijr 
has    been    dismantled    and    moved 
fields    and    installed    on    new    dredg. 
estimated  cost  of  dismantling  the  Sit 
dredge    which    was    equipped   with  '-,• 
buckets,    building   a    new    hull,   inst.i.i; 
chinery    including    a    ^S-mile    haul,,vv 


TABLE    I.— OPKKATIXG   COSTS   OF   CALIFOUNIA   GOLD    DREDGES. 
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3 

3.5 
3.5 
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33.5 


n  .vr.     9  mo. 


yr. 


C  yr. 
2  yr. 

2  yr. 
5  yr. 
4  yr. 

3  yr. 

2  yr. 

4  yr. 


mo. 
mo. 
mo. 


7  mo. 


yr. 
yr. 
mo. 


r^  nio. 
9  mo. 


It   mo. 
6  days 


2  yr.     6  mo. 
2  yr.     6  mo. 


6  mo. 


mo. 

mo. 


8  days 


yr. 
yr. 


1 
1 
1 

]   yr. 
1  yr. 


1  yr 
1  vr 
1  yr 
1  yr 
1  vr 
1  yr 


1  yr. 
1   yr. 


9  mo.  10   days     1  yr. 


11  mo. 
I.  6  days 


1   yr. 
1   yr. 


mo. 
mo. 


8  days 


it 

.5c„ 


-Operating;  Expenses,  in  Cts.  per  Cu.  Yd.- 
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01 

Q. 
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tJ 

•ic 
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c  c 
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0) 

a 

0) 

Si** 

c 

ti 

c  rt 
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0)  X 
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5 

>" 
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a 

0) 

a; 

X  c 

< 

a 

< 

J 

5 

c: 

(K 

D 

h< 

h 

Hrs. 

Cu.  yds. 

Ft. 

cts. 

cts. 

cts. 

cts. 

Cts. 

cts. 

Cts. 

2.809 

173.655 

27.0 

2.77 

U.90 

0.14 

4.15 

0.78 

0.49 

9.23 

7. 216 

4.^8.882 

26.9 

2.03 

0.69 

3.28 

0.63 

0.37 

7.0O 

395,316 

35. 0 

2.83 

1.53 

(K228 

1.74 

1.32 

7.67 

7!344 

461,882 

35.0 

2.85 

1.48 

0.195 

1.71 

1.07 

7.32 

7.057 

484, 'iS7 

20.6 

1.83 

0.89 

0.31 

2.58 

0.65 

6!26 

6.52 

481,184 

25.0 

3.28 

1.46 

0.39 

2.97 

1.52 

9.55 

(;:'5,146 

27.0 

3.14 

1.45 

2.40 

1.28 

o.li 

8.70 

582,891 

30,0 

3.28 

2.02 

6!32 

2.59 

1.37 

1.00 

9.60 

7^344 

615,009 

25.0 

3.06 

1.42 

0.29 

3.06 

3.14 

8.98 

812,355 

36.0 

2.30= 

1.08 

2.95 

6.35 

6.65 

6.79S 

1.148,480 

25.5 

0.88 

0.52 

o'.os 

1.77 

6.25 

0.35 

3.80 

C.790 

1.148.802 

29.9 

0;  82 

0.49 

0.03 

1.89 

0.25 

0.16 

3.64 

(;,i:44 

639,614 

38.5 

1.77 

0.92 

0.25 

4.03' 

0.47 

0.23 

7.67 

5. OSS 

838,885 

35.0 

1.19 

0.69 

1.22 

0.26 

0.17 

3.53 

5.313 

1,114.605 

27.6 

1.21 

0.62 

0.03 

1.81 

0.29 

0.11 

4.07 

6,390 

1,033,694 

26.5 

l.OS 

0.64 

0.14 

2.69^ 

0.34 

0.20 

5.09 

6,917 

1,017,1117 

28. 1 

1.10 

0.65 

0.15 

2.19= 

0.28 

0.14 

4.51 

6.3S2 

:i:l3,322 

33.4 

1.26 

n.S5 

0.06 

3.06 

0.31 

0.34 

5.88 

6,700 

1,194,146 

27.5 

1.05 

0.58 

2.78 

0.32 

0.37 

5.10 

13.464 

3,458,229 

27.9 

0.27 

0.41 

1.50 

0.24 

0.24 

4.42' 

5.5S2 

944,879 

28.9 

0.95 

0.58 

1.30 

0.27 

0.39 

3.55 

6,402 

1,369,844 

70.2 

0.99 

0.77 

1.95 

0.45 

4.16 

6,900 

1,281,351 

67.8 

1.09 

0.98 

2.01 

0.45 

4.53 

3,162 

583,927 

42.5 

1.69 

0.59 

1.14 

0.2S 

0.22 

3.92 

2,369 

626,024 

24.0 

• 

. 

« 

« 

« 

2.47 

580,310 

51.0 

« 

* 

* 

* 

* 

4.98 

19.0       1.02 


0.47 


0.60        0.12 


8  mo.  8  mo.  4.478       1.803,201 

'Total  possible  time  in  year's  work.  8,784  hours. 
-Including  gene.-al  expense,  management,  etc. 

'Heavy   repair-cost   due   to   new    tumbler,    conveyor-belt,    repairs   to   digging-ladder,  screens    etc 
•Replacmg  tumbler-shafts,  conveyor-belt,  and  new  screen  included  in  repairs. 
■•New  steel  spud  and  screen  in  repairs, 
^Depreciation   charges  included   in   total   expense. 
'A  7-ft.  dredge  is  now  working  this  ground  at  a  profit. 
*This  dredge  successfully  replaced 
•Segregated  costs  not  given. 


Remarks 


DifBcuIt  digging.' 

Working  under  favorable  conditio 

Compact  gravel  land  subject  to  ov  low. 
Remodeled     dredge,     uneven    bed-ck.  t 

places  shallow. 
Difficult  ground,  in  places  cemente^vt* 
Difficult'  ground. 
Difficult  digging. 
Difficult  digging. 
Medium     gravel     with     consideral   cl»l 

much  brush  on  top  soil. 
Loose   gravel,    heavy   overburden    sand 

loam. 
Loose   gravel,   heavv   overburden   •sand 
Difficult     digging,     working    again  M-li 

bank. 
Difficult    digging,   gravel   coarse.  P  b'  " 

mented.^ 
Compact  gravel. 
Compact  gravel,  heavy  digging. 
Compact  gravel,  heavy  digging. 
Compact  gravel. 
Compact  gravel. 
Medium  compact  bench  gravei. 
Medium   compact   gravel  with  hea'  over 

burden.  ,, 

Medium     gravel     overlain     with    tiran" 

tailings.  ,, 

Medium     gravel     overlain    with    lira"" 

tail  JTl  "S 

Light  gravel,  dredge  working  again U" 
bank. 

Cemented    gravel,    difficult    digginf^C'l 

bank  above  water  level. 
Fine  gravel,  easy  digging. 


m  open-connected   bucket-dredge   which  could  not  handle  ground  at  a  profit. 
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It  M  of  over  1  ct.  per  pound  and  build- 
;  transmission  line  was  $80,000. 
Iredge  was  put  in  operation  in 
,nd  dismantled  in  July,  1910.  It 
1  with  3.5-cu.  ft.  buckets.  The 
being  placed  on  a  new  hull  and 
\v  bucket  line  of  4-cu.  ft.  buckets. 
•  the  installation  has  been  esti- 
'iWO. 

r-dredge    has    been    successfully 
>mall  areas  at  Oroville  and  else- 
does    not    meet    with    approval 
jc-operators  in  general,  who  con- 
efficiency   of   these   boats,   both 
-e    and    gold-saving    capacity,    is 
)ai  of  the  standard  type.     These 
;i    low    first-cost    (about    $25,000. 
)   and  are  built  with  buckets  of 
•    2.5    cu.    yds.'    capacity.      It    is 
•he   dealers   and    some   operators 
he   following  conditions   there   is 
iiis  type  of  dredge:     (It    \\here 
5  somewhat  shallow;    (2)   where 
i  the  ground   is  not   sufficient  to 
installation   of   a  costly   dredge : 
he  material  is  of  a   rough  char- 
■  rs.   and   stumps;    (4)    where   the 
ixcd  with   more   or  less   clay,   as 
Aill  relieve  itself   notwithsatnding 
ircss  of   the   material. 


\\  hat  seems  to  be  a  record  in  dredge-con- 
struction is  the  building  of  the  dredge  for 
the  Julian  Gold  Mining  &  Dredging  Co. 
on  Osbourn  creek,  near  Nome,  Alaska.  This 
dredge  was  constructed  by  the  I'nion  Con- 
struction Co.,  of  San  Francisco.  The  dredge 
was  shipped  from  San  Francisco  on  June  1 
arrivuig  at  Nome  June  13.  On  June  17  the 
company  commenced  hauling  material,  and 
on  July  2J  the  dredge  was  completed  and 
operanons  started.  The  dredge-hull  is  30x 
t)0.\G..5  ft.  It  is  equipped  with  34  open  :on- 
nected  2.7.5-cu.  ft.  buckets,  and  is  designed  to 
dig  14  ft.  below  water-level.  Power  is  fur- 
nished by  gasoline  engines  as  follows;  One 
50-h.p.  for  digging  ladder,  winches,  and 
screen ;  one  30  h.p.  for  pump ;  one  7  h.p.  for 
lighting  apparatus:  a  total  of  87  h.p.  Distil- 
late costs  at  Nome  21  cts.  per  gallon.  Op- 
erating expenses  at  present  range  from  $110 
to  $125  per  day.  and  the  capacity  of  the 
dredge  is  from  l.nOO  to  1,300  cu.  yds.  per  day, 
indicating  an  operating  cost  of  from  10  to 
11  cts.  per  cubic  yard,  exclusive  of  repairs. 
The  cost  of  the  dredge  complete  and  in  op- 
eration was  $45,000. 

The  operating  cost  of  dredging  is  always 
a  matter  of  interest,  but  working  costs  can- 
not be   fairly  used  in  comparison   unless  uni- 


form methods  of  determining  them  are  em- 
ployed, and  also  unless  operating  conditions 
are  somewhat  similar.  As  in  other  branches  of 
the  mining  industry,  it  may  also  be  said  that 
the  apparent  operating  cost  is  in  a  great 
measure  a  matter  of  bookkeeping.  It  is  in- 
teresting to  note  the  following  average  op- 
erating cost  per  cubic  yard  of  the  large  com- 
panies working  in  California  during  1010. 
The  Yuba  Construction  Co.,  for  the  year 
ended  Feb.  28,  1911,  handled  13,070,728  cu. 
yds.  at  a  total  cost  of  5.67  cts.  per  cubic  yard. 
The  Natomas  Consolidated  handled,  for  the 
year  ended  Dec.  31,  1910,  a  total  of  15,980,525 
cu.  yds.  at  a  total  cost  of  4.52  cts.  per  cu. 
yd.,  and  during  the  six  months  ended  June 
3(1,  1911,  a  total  of  10,793.891  cu.  yds.  at  a 
total  operating  cost  of  3.78  cts.  per  cubic 
yard.  This  company  has  put  in  commission 
during  1912  three  dredges  with  buckets  hav- 
ing a  capacity  of  15  cu.  ft.  These  two  boats 
are  now  satisfactorily  handling  ground  that 
for  a  long  time  was  considered  too  difficult 
for  economical  dredging.  The  gravel  is 
deeper  and  more  compact  than  any  other  in 
the  district,  and  dredge  No.  8  is  handling 
ground  containing  much  stiff  clay.  The  Oro- 
ville Dredging,  Ltd.,  for  the  year  ended  July 
31,  1910,  handled  .5,(iGl,CI2  cu.  yds.  at  a  tota'l 
cost  of  5.05  cts.  per  cubic  yard. 


ROADS      AND      STREETS      SECTION 


C  osoted  Wood  Block  Pavements 
Chicago  Loop  District — 
A   Review. 

i.v    \Vm.    W.    Slarr.    M.    -Am.    Soc. 
-^lining  Civil  and   Sanitary    Engi- 
■  X.  La  Salle  St.,  Chicago,  111. 

.t  of  the  widespread  interest  mani- 
.  pavements  recently  laid  in  Chi- 
ll business  district  and  on  account 
he  numerous  inquiries  concerning 
-.  is  possible  that  a  review  of  the 
.t  by  the  one  under  whose  imme- 
:.«ion  the  work  was  done  would  be 
nd  at  the  same  time  would  clear 
■Its  made  rather  obscure  by  some 
reat  differences  of  opinion. 
■-.'.  with  the  advent  of  the  new  city 
n,  an  entirely  new  Board  of  Lo- 
ments   was   appointed.      Of   these 
ly  the  president  had  had  previous 
■1  a  similar  capacity,  and  it  is  not 
,    ,  ifising  that  under  the  circumstances 
•med   some   rather   distorted    opinions 
|eir  first  impressions  on  assuming  of- 
|ie  storm  of  protest  over  the  nuisance 
c\  by  the  exudation  of  tar   from   creo- 
|lock   pavements   which    reached    them 
II    their     friends,     interested     property 


-CobrseSorra  ,'     .'|^  ".  M/n^ 
a  -^  l-3-Monar-- 
I      .  0  ^^  .  0°"  .  ^," 
I 

?1 — Cross-Section   of   Pavement  Just 
Jtside  of  Street   Railway  Track. 

I  and  even  the  daily  press  demanded 
i  ate  and  decisive  action.  The  new 
nt,  in  order  to  obtain  some  authorita- 
'tements  as  to  the  real  reasons  for  the 
'  and  the  best  means  of  obviating  it, 
\i  to  the  commissioner  of  public  works, 
nng  that  this  official  direct  the  city  en- 
;  to  make  an  exhaustive  investigation 
l3ort  on  the  subject. 

;rdingly  Mr.  John  Ericson,  city  cngi- 
'lade  "an  examination  of  the  method  of 
;  wood  paving  blocks  and  the  forms  of 
ations  under  which  creosoted  block 
ants  are  constructed  in  this  city,  to  de- 
e  whether  the  treatment  of  the  blocks 


is  proper  and  sutficient,  and  also  as  to  whether 
the  exuding  of  tar  from  the  pavement  under 
the  heat  of  the  sun  may  be  avoided  and 
whether  the  material  used  is  controlled  by  an 
individual  or  combination  and  non-competi- 
tive." 

In  general  Mr.  Kricson's  conclusions  were 
"that  pavements  laid  with  blocks  treated  un- 
der the  old  forms  of  specifications  or  with 
creosote  of  a  specific  gravity  of  1.08  or  1.09 
are  preferable  to  those  treated  with  the  heavy 
oil  later  specified  .  .  .  ;  that  the  'bleeding' 
is  caused  principally  by  the  use  and  excessive 
quantity  of  this  heavy  tar  oil  .  .  .,"  and 
"that  the  manufacture  of  Iwth  creosote  and 
the  heavy  or  'special  paving  oil"  seems  to  be 
limited  to  comparatively  few  concerns,  which 
may  or  may  not  have   formed  combinations." 

In  justice  to  a  number  of  other  prominent 
engineers  who  have  gone  deeply  into  the  sub- 
ject it  should  be  said  that  these  same  facts 
had  on  several  occasions  previously  been 
pointed  out.  Mr.  John  B.  Hittell.  chief  engi- 
neer of  streets,  has  for  several  years  urged  a 
return  to  the  use  of  the  lighter  oil  and  several 
of  his  assistants  have  maintained  a  similar 
attitude.  According  to  Mr.  S.  Whinery  in  his 
report  to  the  Commission  on  City  E.xpendi- 
tures  of  the  city  of  Chicago  in  .August,  1910, 
this  heavy  oil  "is  not  creosote  oil  at  all  in  the 
recognized  meaning  of  that  term.  It  contains 
but  a  very  small  percentage  of  the  antiseptic 
elements  that  have  been  heretofore  considered 
the  essential  components  of  the  creosote  oil 
for  timber  preservation."  He  also  points  out 
that  this  heavy  oil  "is  likely  to  e.xude  in  hot 
weather,  covering  the  pavement  with  tar  and 
making  it  very  disagreeable  and  unsatisfac- 
tory in  use."  The  Chicago  Bureau  of  Public 
Efficiency  in  its  report  of  last  June  reviews 
the  experience  of  Indianapolis  and  says  that 
though  no  trouble  from  exudation  of  tar  was 
noted  where  the  lighter  oil  had  been  used  the 
opposite  was  the  case  with  the  heavy  oil,  and 
"from  tbe  beginning  of  its  use  there  was 
trouble  and  annoyance  caused  by  the  exuda- 
tion of  tar." 

In  this  same  report  Mr.  Richard  Lamb  is 
quoted  as  saving:  "The  use  of  this  pitch  is 
unjustifiable  'in  the  light  of  engineering  ex- 
perience. Blocks  treated  with  the  1.10  specific 
gravitv  oil  often  buckle  and  they  rot  in  a  few 
years.'  Creosoted  blocks  do  not  buckle  and 
will  not  rot."  In  discussing  a  paper  by  Mr.  P. 
E.  Green  on  Chicago  Paving  Practice,  pre- 
sented before  the  .■\merican  Socieh-  of  Civil 
Engineers  in  October,  1909,  Mr.  Lamb  says 
he   "has  built  a  number  of  kilns   for  drying 


lumber  and  has  observed  that  when  the  heat 
is  greater  than  260^  F.  the  wood  is  cooked 
and  made  brittle,  the  cells  are  broken  down, 
and  the  wood  is  injured.  If  the  strength  and 
life  of  the  wood  are  to  be  preserved  these 
attributes  of  dead  oil  of  coal  tar  which  have 
to  be  heated  excessively  in  order  to  inject 
them  into  the  wood  cannot  be  used."  And 
goes  on  further  to  quote  from  a  paper  by 
Captain  John  C.  Oakes,  U.  S.  A.,  entitled 
"Difficulties  in  Practical  Work  of  Creosoting 
Timber,"  who  states  that  "an  oil  having  a 
specific  gravity  as  a  whole  of  more  than  1.07 
should  be  looked  upon  with  suspicion  and  in- 
vestigated. L^nless  it  is  almost  wholly  lacking 
in  the  low  boiling  fractions,  it  possibly  has 
some  hard  pitch  or  undistillcd  coal  tar  mi.xed 
with  it." 


Fig.    2 — View    Showing     Method     of     Laying 
"Brow"    Pavement. 

Reviewing  the  monopoly  feature  of  the 
heavy  oil,  Mr.  Ericson's  conclusion  was  mild 
compared  with  that  of  Mr.  Whinery,  who  in 
the  report  previously  mentioned  states  that 
the  Chicago  specifications  call  for  an  "oil  that 
is  now  produced  by  but  one  firm  and  is  there- 
fore a  monopoly."  In  this  he  is  supported  by 
the  Chicago  Bureau  of  Public  Efficiency, 
whose  report  in  a  most  vigorous  discussion  of 
the  subject  says  "that  there  is  a  monopoly 
control  of  this  high  priced  product,  which  has 
thus  far  seemed  inferior  to  the  cheaper  oil,  is 
recognized  by  unbiased  students  of  the  situa- 
tion"; and  also  by  Mr.  Richard  L^mb  and 
many  other  authorities. 
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While  the  character  of  the  preservative  is 
undoubtedly  of  the  greatest  interest,  the 
wood  used  is  now  receiving  a  large  share  of 
attention. 

Experience  in  this  country  with  woods  suit- 
able for  paving  blocks  is  rather  limited  and  is 


We  had  until  now  always  used  transverse 
expansion  joints,  but  we  had  also  laid  the 
blocks  at  an  angle  of  from  45°  to  67^^°  with 
the  curb  line,  and  though  these  transverse 
joints  had  been  considered  more  or  less  ob- 
jectionable   they    had    never    realy    been    very 
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joint   will  interfere   with  the   free  li- 
the blocks  and  seriously  affect  the  '^ul* 


before   any   damage   is   done. 


portant  that  the  sand   from  the  bedn 
come  up  much  higher  than  the  bott(.   ■" 


Fig.   3 — View    Showing    Results   of    Improper  Construction  of  "Brow"  Pavement. 


confined  largely  to  long  leaf  pine.  Fortunate- 
ly this  wood  is  available  over  a  very  large 
area.  Forest  service  circular  No.  194,  issued 
in  January  of  this  year,  giving  "the  results 
obtained  after  four  years  of  heavy  traffic  in  a 
service  test  on  wood  paving  blocks  of  various 
species  laid  in  co-operation  with  the  city  of 
Minneapolis,  Minn.,"  says  the  woods  used 
"may  be  tentatively  grouped  in  accordance 
with  the  results  of  this  inspection  in  the  order 
of  their  value  for  creosoted  paving  material 
as  follows : 

1.  Long  leaf  pine. 

2.  Norway  pine,  white  birch,  tamarack, 
eastern  hemlock. 

3.  Western  larch. 

4.  Douglas  fir. 

In  Chicago  we  have  been  confined  almost 
exclusively  to  long  leaf  pine,  though  we  have 
some  tamarack  and  one  black  gum  street, 
which  was  laid  in  the  dovifn  town  district  last 
summer.  This  latter  was  very  interesting 
from  many  points  of  view.  The  blocks  had 
been  treated  the  year  before  and  stored  over 
winter.  Black  gum  is  hard  to  handle  at  its 
best  and  is  much  inclined  to  warp.  The  stor- 
ing of  the  blocks  aggravated  matters,  and 
when  they  were  delivered  on  the  street  the 
inspectors  seemed  disposed  to  reverse  the  op- 
eration of  "culling"  and  to  set  about  picking 
out  the  blocks  that  could  be  used.  The  pavers 
also  complained  loudly,  as  it  was  next  to  im- 
possible to  cut  a  block  to  fit  decently  in  mak- 
ing closures.  We  finally  gave  up  trying  to  cut 
the  gum  blocks  and  used  pine  wherever  cut- 
ting became  necessary.  Congress  street  from 
Wabash    avenue    to    Michigan    boulevard    be- 


seriously  so.  The  blocks  in  this  case  were 
laid  at  right  angles  to  the  curb,  but  unfor- 
tunately transverse  expansion  joints  1  in. 
wide  were  built  every  25  ft.  according  to  the 
common  custom  here.  In  a  very  short  time 
the  pavement  started  to  bulge  at  every  joint 
and  very  soon  after  it  became  necessary  to  do 
something  to  render  the  street  passable.  This 
experience  convinced  the  writer  of  what  he 
had  previously  believed — viz. :  that  transverse 
joints  were  wholly  unnecessary  and  that  when 
placed  in  a  pavement  similar  to  the  one  under 
observation  they  became  a  serious  menace  to 
the  safety  of  those  using  the  street. 

Owing  to  a  misunderstanding  the  writer 
was  not  informed  when  the  repairs  were 
made  to  the  pavement,  and  in  the  absence  of 
special  instructions  the  paving  inspector  on 
the  job  followed  his  own  ideas  regarding  the 
manner  in  which  the  fault  was  to  be  correct- 
ed. Only  two  or  three  rows  of  blocks  on  each 
side  of  the  joints  were  taken  up  and  relaid, 
and  the  expansion  joint  was  replaced  in  the 
same  manner  as  it  had  been  originally  made. 

As  was  to  be  expected,  the  pavement  again 
came  up  at  every  joint.  This  time  the  writer 
was  present  when  the  repairs  were  made.  All 
blocks  which  had  been  disturbed  by  the  ex- 
pansion were  removed.  This  meant  that  from 
2  to  5  ft.  on  each  side  of  every  transverse 
joint  and  from  2  to  4  ft.  along  each  gutter 
had  to  be  taken  up  and  relaid.  The  gum 
blocks  were  used  as  far  as  they  would  go  and 
the  balance  was  filled  in  with  pine.  In  no 
case  was  a  block  less  than  2  ins.  in  width  or  5 
ins.  in  length  used.  The  blocks  were  fitted 
tightly     together,     eliminating     all    expansion 


blocks  or  be  left  any  lower.     In  the  e  : 
the  sand  tips  the  blocks  and  in  the  cer  'h- 
tar  finds  its  way  under  the  blocks  a:  tenik 
to  lift  them  up.     No  trouble  has  simdtv.; 
oped  in  this  pavement  and  after  a  ru 
spection    the    writer    is    convinced  tl( 
service  may  be  expected  from  it. 

One  of  the  most  important  chan 
manner    of    construction    of   these 
during  the  past  season  was  the  subs 
"torpedo"    or    coarse    sand    for 
cushion  in  lieu  of  the  fine  "bank" 
viously  used.     Besides  the  advantagel 
bility  or  holding  its  position  under  tr' 
stead   of   pushing  or  waving  the  coar  ■ 
was  found  to  drain  very  rapidly  after 
been    wet   by    rain    or    passing   street  i 
sprinklers.      This    quality    proved    e> 
valuable  in  enabling  a  more  rapid  pro 
of  the  work  during  a  very  wet  seaso 
several     consecutive     days     we     had  k 
showers  at  short  intervals  and  only  sued; 
was  occasioned  as  was  caused  by  the  te 
tually   lost   when   the    workmen   must  a 
cover,  as  the  laying  of  the  blocks  pr'e> 
immediately  after  the  rain  stopped. 

Another  unexpected  advantage  in  the; 
coarse    sand    developed    when    the  roll  ■ 
put   on   the   blocks.     The   specifications  ai 
for  rolling  with  a  10-ton  steam  roller 
having  a  weight  of  250  lbs.  per  inch  ii.;_ 
of  wheel.     It  was  assumed  that  it  w(d  be 
unnecessary  to  specify  a  small  roller  lt,ai 
the  contractor  would  use  one  in  self  otec' 
tion.     The  contractor  on  three  of  thei  con- 
tracts, however,  elected  to  use  only  a  M. 
road    roller,    haivihg    a    weight    on   th  r 


Fig.  4 — View  Showing   Intersecting  Car  Tracks    Paved  with  Creosoted  Blocks. 


tween  the  Auditorium  and  Congress  hotels 
was  the  street  selected  for  trying  the  black 
gum.  The  street  itself  is  misshapen  due  to 
the  settlement  of  the  .\uditorium  building, 
which  has  gone  down  some  eighteen  inches 
directly  under  the  tower. 


joints,  over  the  whole  width  of  roadway  ex- 
cept for  2  ins.  along  each  curb  line,  which  was 
left  for  a  longitudinal  expansion  joint.  This 
longitudinal  joint  was  made  with  the  utmost 
care  and  half  filled  with  tar.  It  has  been  found 
that    any   little    pebble   or   other   solid   in   the 


wheels  of  something  over  400  lbs  per  ir  «' 
width.    Because  many  blocks  had  been  b't" 
with  a  small  drum  roller  when  fine  sar. 
been   used  as   a  bed   it   was  now  thoug 
many  that  with  a   large  3-wheeled  rolle"^ 
breakage   would   be   excessive   and  evenfO- 
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rhis  however,  was  not  at  all  the 
4  the  contrary  the  breakage  was 
j)  negligible  and  the  credit  for  this 
J  the  coarse  sand,  which  seemed  to 
illv    and    firmly,    thus    permittmg    a 

i-ceive  uniformlv  over  its  entire  sur- 
Jress  developed  by  the  roller.  The 
i'^  and  firmness  of  the  wearing  sur- 
thcd  in  this  manner  is  remarkable, 
rtig  is  an  anlysis  of  a  typical  sample 
•J'nedo"  sand  used : 

I  Per  cent. 

S  mesh  per  lineal  inch  sieve. ...       4 
mesh  per  lineal  inch  sieve....        • 

iSSh  per  lineal  inch  sieve....     26 

)  mesh  per  lineal  inch  sieve. ...     26 
m  10  mesh  per  lineal  inch  sieve    3, 

nifications   for  work   in   this   district 
t    past  year  contained  the  following 

ilks  alone  the  street  railway  rails  and 
j  manhole  covers  shall  be  laid  (lush 
i<rall  or  rim  of  cover,  and  with  no 
c  for  settlement.  After  rolling,  the 
f,  a  space  of  at  least  one  foot  adjoin- 
ilway  rails  and  manhole  covers  shall 
•I  up  and  relaid  perfectly  flush  there- 
bed  of  mortar  composed  of  one  part 
dement  to  three  parts  sand,  mixed 
il  sufficient  water  to  moisten  the  mass. 
r<  Street  from  Clark  street  to  La 
fl!t  was  the  first  improvement  of  the 
I  everv  effort  was  made  to  have  the 


something  has  to  give.  If  the  concrete  is 
good  and  8  ins.  thick  it  can  hardly  be  ex- 
pected to  fail  under  present  traffic  conditions 
as  long  as  it  has  any  protection  at  all  in  the 
shape  of  a  wearing  surface.  Sand  1  in.  thick 
after  being  once  tamped  is  capable  of  very 
Tittle  further  compression  while  confined. 
Wood  blocks  themselves  show  very  little  wear 
or  compression  during  the  time  when  the 
timber  itself  may  be  said  to  retain  its  "life"  if 
they  are  properly  supported  both  horizontally 
and  vertically.  What  then  is  the  reason  some 
of  these  pavements  do  go  down?  It  is  usual- 
ly from  one  of  two  causes.  The  sand  is 
pushed  out  from  under  some  of  the  blocks, 
allowing  these  to  fall  and  raising  those  adja- 
cent, or  it  is  pumped  out  through  the  joints 
between  the  blocks  by  the  combined  action  of 
water  and  vibration. 

Proper  drainage  is  absolutely  essential  to 
the  life  of  any  pavement  and  proper  drainage 
is  impossible  when  any  of  the  material  in  the 
pavement  is  laid  above  a  level  or  nearly  level 
street  railway  track,  .\iiother  pertinent  ob- 
servation in  this  connection  is  that  if  a  pave- 
ment is  laid  as  those  described  are  laid  it  is  at 
least  a  proper  and  adequate  construction  at 
the  time  it  is  built,  and  if  for  some  reason  a 
weak  spot  develops  it  is  easily  and  effectually 
repaired,  while  if  it  is  laid  in  the  other  man- 
ner (making  some  arbitrary  allowance  for 
settlement)  it  is  never  right  at  any  time,  can 
never   be    made    right   short   of   entire    recon- 


Fig.   5— Traveling    Plant  for  Crushing   Old     Granite  Blocks. 


die  very   strictly   in   accordance   with 
p  visions  of  the  specifications  relating 
'  !  inner  of  paving  along  street  railway 
ai   around  manhole   covers.     This   in- 
1 '  most  strenuous  campaign  of  educa- 
inig  the  contractors'  men  and  the  va- 
d'  inspectors.     The   idea  was  new  to 
.•11   was  also   opposed    to   the   opinion 
'  -n  of  them.    The  common  practice 
lay  a  pavement  a   little  high  in 
-et  or  counteract  a  probable  future 
t.     The    disastrous    effects    of    this 
ire   now   very   well    recognized,    and 
■ntly  been  so  fully  discussed  that  the 
eed'not  be  further  treated  here;  but 
le  this  work  was  done  the  writer  had 
;est   difficultv'   in   getting   desired   re- 
■•"=e  the  habit  of  doing  the  work  in 
was  so  strong  that  the  men  found 
!  possible  to  break  themselves. 
;u   1  shows  the  cross  section  of  a  por- 
o  one  of  these  pavements  just  outside 
5t  t  railway  tracks.     The  grading  and 
re  g   were    so    done    that    the    finished 
m  t  would  be  1  in.  below  the  grade  of 
opf  the  rail  at  a  distance  of  1  ft.  from 
itng  objection  was  made  to  this  methoa 
"sjin  the  plea  that  no  matter  how  care- 
■  V  work  was  done  the   pavement  was 
t^  go  down  some  under  the   action   of 
!C,  nd  that  as  this  was  the  weak  point 
"c lavements   usually    fail    something    to 
tdct  this  tendency  should  be  done.     It  is 
arJ:hat  wherever  a  pavement  goes  down 


struction,     and     automatically    begins    to    get 
worse  from  the  moment  it  is  thrown  open  to 

trafRc.  ,  ,    •      ,      . 

As  it  is  quite  possible  through  inadvertence 
or  otherwise  to  get  the  shoulder  or  that  part 
of  the  pavement  half  way  between  the  curb 
and  center  too  high,  even  though  it  meets 
perfectly  the  rail  on  the  one  hand  and  the 
proper  glitter  grade  on  the  other,  the  writer 
has  thought  it  best  to  provide  for  an  inch 
drop  in  the  first  foot  of  pavement  adjacent  to 
the  rail.  This  is  not  because  a  full  inch  is 
necessarv  or  because  a  quarter  or  even  an 
eighth  o'f  an  inch  wouldn't  do.  As  a  matter 
of  fact  it  is  the  first  sixteenth  of  an  inch 
above  the  rail  that  does  the  damage  because 
it  reverses  to  that  extent  the  flow  of  water. 
\nd  then  the  trouble  grows— it  never  dimin- 
ishes There  are  other  reasons  lor  making 
this  requirement.  It  makes  an  "allowance 
for  unavoidable  imperfections  and  makes  it  in 
the  right  direction.  It  allows  too  for  the  al- 
most uncontrollable  tendency  to  follow  old 
customs.  It  is  an  insurance  that  water  will  be 
taken  at  least  some  distance  from  the  rail  or 
from  the  place  where  it  does  the  rnost  damage 
to  where  it  will  do  the  least.  Finally  it  has 
the  moral  effect  of  impressing  the  men  with 
the  importance  of  their  work  and  the  high 
standard  of  excellence  which  will  be  demand- 

^^n  orde^that  the  flow  of  sand  or  the  pump- 
ing out  of  the  bed  along  the  rails  and  around 
manhole   covers   may  be   stopped   mortar   has 


been  substituted  for  sand  in  those  places.  The 
mortar  too  provides  an  easier  transition  of 
traffic  from  the  rigid  iron  or  steel  to  the  more 
or  less  resilient  wood  block  bedded  in  sand. 
That  this  was  required  to  be  done  in  two  sep- 
arate operations  instead  of  in  one  has  caused 
some  interest  among  those  endeavoring  to  get 
better  results  and  bitter  opposition  on  the 
part  of  one  contractor  who  maintained  that  as 
good  work  could  be  done  in  one  operation 
and  at  a  less  cost.  In  this  instance  the  moral 
effect  previously  alluded  to  of  requiring  the 
blocks  to  be  taken  up  and  relaid  is  more  ap- 
parent and  more  important  than  any  other 
consideration.  It  is  gratifying  to  see  the  real 
interest  and  painstaking  care  developed  in 
these  men  after  they  have  once  entered  heartily 
into  the  spirit  of  the  work. 

Figrure  2  shows  some  of  this  relaying  in 
progress.  The  contractor  whose  work  is  here 
illustrated  elected  to  make  of  it  three  opera- 
tions instead  of  two.  .After  preparing  the 
sand  bed,  laying,  rolling  and  culling  the 
block,  each  row  was  tightened  up  by  prying 
open  with  an  iron  bar  the  joint  between  the 
wood  and  granite  blocks  along  the  rail.  Next, 
the  blocks  along  the  rail  and  around  manhole 
covers  were  removed  by  a  laborer  and  follow- 
ing him  the  best  paver  available  relaid  the 
blocks,  making  good,  close  fitting  joints  and 
taking  care  that  no  block  less  than  6  ins.  in 
length  was  used.  Next  these  same  blocks 
were  carefully  removed  and  set  up  on  the  ad- 
jacent pavement  in  the  order  in  which  they 
were  taken  out,  as  shown  in  Fig.  2.  The  sand 
on  the  bed  was  then  shoveled  into  a  wheel 
barrow  and  there  mixed  with  the  proper 
amount  of  cement.  Little  or  no  water  was 
added,  depending  on  the  dampness  of  the 
sand.  Laborers  replaced  this  mixture  in  the 
bed  and  the  paver  relaid  the  blocks  with  the 
greatest  care  for  the  surface  obtained,  as  he 
(lid  not  now  have  any  cutting  or  other  fitting 
to  do. 

In  general  the  method  has  beeri  peculiarly 
successful  and  the  writer  believes  it  to  be  the 
best  solution  so  far  advanced  of  the  difficulty 
of  maintaining  pavements  along  street  rail- 
way tracks.  Figure  ,3  illustrates  the  results  of 
improper  construction  in  the  pavement  of 
Madison  street  opposite  the  Hotel  La  Salle. 
The  work  on  this  street  had  been  completed 
less  than  two  years  at  the  time  the  photo- 
graph was  taken.  The  pavement  in  front 
of  the  federal  building  on  Dearborn 
St.  is  over  three  years  old  and  is  still 
in  practically  perfect  condition  without 
having  had  any  repairs.  This  work  was  done 
by  the  contractor  who  complained  so  loudly 
about  requiring  the  blocks  along  the  rails 
taken  up  and  relaid,  but  to  his  credit  be  it 
said  that  when  he  found  there  was  no  other 
way  out  of  it  he  set  about  doing  the  best 
work  possible  and  with  absolutely  no  attempt 
to  in  any  way  "skin  the  job."  Hjs  work  of 
last  season  was  not  in  the  "loop  district,"  but 
his  method  was  good  and  applicable  any- 
where. After  laying,  rolling  and  culling,  the 
blocks  along  the  rail  were  removed,  mortar 
previously  prepared  was  substituted  for  the 
sand  bed  and  then  finished  with  such  a  finish- 
ing tool  as  is  used  in  cement  floor  or  sidewalk 
work.  This  gave  compression  to  the  mortar 
bed  and  insured  a  very  even  surface  to  the 
pavement. 

The  use  of  granite  blocks  along  the  rails  of 
the  street  railway  tracks  on  streets  otherwise 
paved  with  creosoted  blocks  opened  up  a 
heated  argument  during  the  year  which  de- 
serves some  comment  in  this  discussion. 
When  the  contractor  was  ready  to  go  into 
Clark  street  from  Madison  street  to  Van 
Buren  street  the  writer  ordered  the  granite 
block  Cbrow  stones)  removed  from  along  the 
rails.  These  stones  are  seen  in  place  in  Figs.  2 
and  .5.  Legal  notice  was  at  the  same  time 
served  upon  the  contractor  that  he  would  be 
prosecuted  to  the  full  extent  by  the  railroad 
company  if  he  made  an  attempt  to  disturb  any 
of  its  property. 

The  ordinance  under  which  the  street  im- 
provement was  made  provided  that  the  rail- 
road company  should  pave  its  right  of  way 
with  the  same  material.  The  city  law  depart- 
ment held,  however,  that  inasmuch  as  the 
railroad  compan.  had  been  compelled  to  pave 
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its  right  of  way  with  granite  blocks  under  the 
terms  of  a  prior  ordinance  it  would  be  un- 
reasonable and  oppressive  to  come  now  after 
two  or  three  years  and  demand  that  the  gran- 
its  blocks  be  torn  out  and  creosoted  blocks 
substituted.  At  first  blush  one  would  natural- 
ly be  inclined  to  agree  with  the  law  depart- 
ment and  the  railroad  company,  especially  if 
one  held  stock  in  the  latter.  But  on  further 
consideration  it  seems  as  if  there  were  some- 
thing wrong  somewhere.  Why  arc  property 
owners  who  are  put  to  the  expense  of  mak- 
ing a  big  modern  improvement  compelled  to 
see  it  ruined  in  effect  because  of  such  an  un- 
fortunate combination  of  circumstances  as 
this? 

An  effort  was  made  by  the  Board  of  Local 
Improvements  to  get  the  railroad  company  to 
consent  to  paving  the  brow  with  creosoted 
blocks  at  this  time  on  the  promise  that  in 
future  money  enoufh  would  be  provided  in 
the  assessment  to  cover  the  cost  of  such 
work.  But  the  company  was  obdurate  and 
refused  to  have  the  granite  brow  disturbed, 
even  at  the  city's  expense,  on  the  ground  that 
it  would  not  undertake  the  maintenance  of 
wood  block. 

One  would  think  that  a  great  street  railroad 
company  would  have  enough  of  public  spirit 
or  civic  pride  to  cooperate  with  the  city  in 
making  its  most  prominent  streets  a  credit  to 
all  those  who  are  striving  for  public  progress. 
This  was  the  first  instance  in  which  a  decided 
stand  was  taken  against  the  city  on  this  point, 
the  various  companies  having  previously  either 
accepted  without  comment  or  submitted  to 
the  requirements  made.  In  this  particular  case 
the  granite  brow  paving  is  miserably  bad  and 
varies  from  its  proper  elevation  as  much  as 
l'/2  ins.  in  either  direction,  which  renders  it 
absolutely  impossible  to  lay  the  wood  blocks 
in  such  a  manner  as  to  be  serviceable  or  to 
even  approximate  a  workmanlike  connection 
with  the  granite.  The  elevation  in  this  case 
for  the  surface  of  the  new  pavement  was, 
however,  taken  in  the  same  manner  as  on 
other  streets — namely :  1  in.  below  the  rail  at 
a  distance  of  1  ft.  from  it.  In  relaying  the 
blocks,  though,  they  were  fitted  to  the  granite 
as  it  then  existed.  In  this  way  it  will  be  an 
easy  matter  to  properly  relay  the  brow  pave- 
ment at  any  time. 

The  arguments  advanced  in  favor  of  a 
granite  brow  pavement  under  such  conditions 
as  we  have  here  seem  to  the  writer  to  be 
fundamentally  wrong.  The  laying  of  a  creo- 
soted block  street  in  Chicago's  business  dis- 
trict is  justified  more  on  account  of  its  noise- 
lessness  than  for  any  other  virtue.  We  have 
been  able,  on  this  feature  alone,  to  repave 
many  streets  whose  surfaces  w-ere  otherwise 
serviceable.  The  courts  (for  we  must  get 
confirmation  from  them  on  a  petition  to  levy  a 
special  assessment  before  vje  can  proceed) 
have  repeatedly  held  that  the  old  granite 
block  pavements  it  was  sought  to  remove  were 
no  longer  serviceable,  though  they  still  sus- 
tained the  traffic  and  performed  most  of  the 
functions  of  a  pavement. 

The  question  of  noise  in  these  streets  and 
in  similar  streets  in  the  larger  cities  of  the 
country  is  a  most  serious  matter.  It  strikes 
directly  at  the  mental  health  and  development 
of  the  nation.  The  hundreds  of  thousands  of 
people  of  both  sexes  and  of  all  ages  that  are 
daily  toilinq:  in  the  mammoth  buildings  along 
these  streets  and  that  are  compelled  to  work 
in  the  midst  of  the  never  ending  roar  and  din 
of  traffic  are  not  only  weakening  mentally 
and  morally  themselves  but  are  contributing 
to  a  retrogression  in  the  standard  of  strength 
in  succeeding  generations. 

Returning  to  the  claim  that  a  granite  brow- 
can  be  maintained  while  one  of  wood  can  not, 
it  can  be  demonstrated  unquestionably  to  any 
unbiased  observer  who  will  make  a  careful 
comparison  that  this  is  untrue.  It  is  admitted, 
however,  that  granite  blocks  will  outlast  wood 
blocks  in  brow  pavements  under  some  condi- 
tions, but  they  will  not  at  once  outlast  and  be 
more  serviceable,  especially  when  laid  as  is  the 
custom  here  with  a  cement  grout  filler.  The 
granite  block  pavements  in  the  street  railway 
right  of  way  on  some  of  our  streets  here 
have  been  a  constant  source  of  expense  ever 
since  they  were  laid  and  have  on  many  occa- 


sions, by  popping'  up  from  expansion,  become 
very  dangerous.  This  is  not  due  to  the  gran- 
ite blocks  but  to  the  manner  in  which  they  are 
handled.  The  granite  brow  pavement  on  this 
same  street  under  discussion  is  a  glaring  ex- 
ample of  what  answers  the  purpose  of  the 
railroad  companj',  but  what  can  not  except  by 
stretch  of  the  imagination  be  called  service- 
able. 

It  is  idle,  on  the  other  hand,  to  contend  that 
wood  blocks  cannot  be  made  to  stand  up  along 
street  raihvay  tracks.  If  one  but  considers 
the  fact  that  in  almost  any  pavement  of  this 
class  long,  unbroken  stretches  of  brow  paving 
exist  and  that  the  failures  are  confined  to 
spots  and  short  stretches,  one  must  admit  that 
a  certain  percentage  at  least  stands  up.  Does 
it  not  logicallv  follow  then  that  if  an  appre- 
ciable amount  of  this  paving  is  good  the 
trouble  lies  rather  in  the  handling  than  in  the 
material  itself?  We  have  wood  brow  pave- 
ments that  have  stood  much  abuse  and  have 
remained  practically  perfect  for  seven  or 
eight  years  and  we  have  some  that  have  not 
lasted  six  months.  The  writer  believes  he  can 
point  out  the  reason  for  failure  in  any  of  the 
cases  he  has  known  to  exist. 

Figure  4  shows  some  intersecting  car  tracks 
paved  with  creosoted  block.  This  pavement 
and  some  others  require  renewal  every  few 
months  because  they  are  improperly  laid, 
while  at  other  intersections  where  similar  con- 
ditions obtain  the  pavement  shows  no  break 
after  two  years. 

While  the  writer  is  perfectly  w-illing  to  ad- 
mit that  these  pavements  leave  room  for  some 
honest  criticism,  still  they  represent  the  re- 
sults of  his  best  efforts,  under  the  existing  cir- 
cumstances, after  l-j  years  of  e.xperience  and 
study.  He  has  endeavored  here  and  previous- 
ly to  point  out  their  defects  and  to  suggest 
ways  of  avoiding  mistakes  in  the  future,  and 
though  most  of  the  comments  on  the  work 
have  been  flattering,  yet — "unless  some  better 
methods  are  employed  and  more  care  is  taken 
in  laying  creosoted  wood  block  paving  than 
has  prevailed  largely  in  the  down  town  sec- 
tion of  Chicago,  this  kind  of  paving  will  gain 
a  degree  of  unpopularity  not  deserved,"  says  a 
writer  in  a  leading  technical  journal.  The 
street  paving  experience  of  this  critic  seems  to 
be  confined  to  a  more  or  less  careful  observa- 
tion of  results  obtained  in  the  district  named 
and  is  an  example  of  what  may  be  expected 
from  a  necessarily  superficial  study  by  a  man 
inexperienced  in  this  class  of  work.  The 
criticisni  itself  is  broad  and  sweeping,  and  is 
based  on  some  misconceptions.  The  author 
illustrates  by  failures  in  parts  of  these  pave- 
ments which  were  never  intended  to  be  per- 
manent. Owing  to  the  difficulties  of  .getting 
its  "special  work"  in  the  prosecution  of  what 
was  probably  the  largest  street  railway  recon- 
struction ever  attempted,  many  of  the  pave- 
ments in  the  rights  of  way  here  were  laid 
without  foundation  for  the  temporary  accom- 
modation of  traffic  pending  the  arrival  of  the 
shop  work  and  permanent  construction.  They 
were  not  expected  to  last  more  than  a  few 
weeks. 

.\s  tw'o  public  efficiency  bureaus  made  com- 
plete investigations  of  the  city's  business  dur- 
ing the  time  when  these  pavements  were  laid 
and  as  their  reports  were  both  in  general 
complimentary  on  the  results  obtained,  the 
writer  believes  that  the  criticism  quoted  is  un- 
fair and  its  scope  absolutely  so  in  view  of 
the  magnitude  of  the  work. 

A  novel  and  interesting  method  of  utilizing 
the  old  granite  blocks  existing  in  the  street 
was  introduced  in  connection  with  some  of 
this  work  by  William  Kissack,  the  contractor. 
The  old  blocks,  which  were  from  .5  to  7  ins. 
in  depth,  were  gathered  up  and  piled  on  the 
outer  edge  of  the  sidewalks  along  the  line  of 
the  improvement,  .\fter  the  street  was  graded 
a  traveling  plant  shown  in  Fig.  h  was  drawn 
in  on  the  prepared  subgrade.  This  plant  con- 
sisted of  a  Reliance  crusher  mounted  on  a 
steel  frame  truck  and  Kelly  Springfield  gaso- 
line road  roller.  The  truck  shown  was  de- 
signed for  another  purpose  and  was  used  here 
because  it  happened  to  be  available.  Any 
truck  strong  enough  would  have  answered  the 
purpose. 

Besides  operating  the  crusher  the  roller  was 


used   also    to   roll   the   subgrade.     iL, 
erated   by  gasoline   and   was   smokejs  /'" 
less  and  made  relatively  little  noise.|  ' 

The  crusher  cost  $1,40U  with  triK|,„4 
cessories,  and  the  roller  $2,800.  Tf^^V 
material  was  turned  out  at  a  cost  oibQ„, 
cts.  per  cubic  yard;  this  amount  iiiWf-'i 
cost  of  removing  the  blocks  froi Uf  ' 
pavement  and  piling  them  on  the  Lb..!, 
but  does  not  include  first  cost  or  d<;eciji' 
of  plant  or  interest  on  money  invent]  T 
cost  of  sand  and  crushed  limestone  •  (,,,, 
on  the  street  was  $1..J0  per  cubic  y'\\  t 
cost  of  removing  and  disposing  j  (i 
blocks  by  ordinary  methods  wouldlroVv 
have  averaged  $1.50  per  cubic  yardjnd  ■' 
must  be  considered  in  connection  wi  ^.t 
ing  the  granite  blocks  on  the  street  Li;. 
deavoring  to  get  comparative  costs.  [ 

There    is    seldom    a    market    for  jje 
blocks.     Sometimes,   however,  the  silet 
road   will   haul   them   away  if  the  iitr;, 
loads  them  on  to  the  cars  and  at  rar  y 
vals   some  private   paving  job  nearbcj- 
secured  where  the  blocks  may  be  U:|     ■ 
crusher  turned  out  80  cu.  yds.  of  sto  ai 
cu.  yds.   of  screenings  a  day,  and  nde 
repairs   during  the  six   weeks'  time  ,», 
use  on  this  work,  with  the  exceptio'oj 
new  set  of  manganese  steel  jaws.   Alit 
cu.  yds.  of  stone  were  crushed  withaci 
of   jaws,   which   cost   $60   per   pair.   .h( 
blocks    furnished    just   about   enough n. 
stone  to  make  the  required  8  ins.  ofjn 
(1 — 3 — 6  mi.x),  but  it  was  necessary  tbc 
amount   of   screenings   or   sand   equa  o 
produced. 

When  this  plant  was  first  put  in  lir; 
numerous  complaints  reached  the  city  11 
at  one  time  the  commissioner  of  publ « 
ordered  the  work  stopped.  Severaloi 
dices  were  held,  demonstrations  wei  g 
and  finally  all  officials  satisfied  themse;s 
the  complaints  of  noise,  dust,  etc.,  we  s 
ly  exaggerated  and  that  on  the  otheiia, 
most  excellent  concrete  was  resultii, 
peated  efforts  failed  to  run  down  t  > 
plainants  and  then  it  began  to  be  strcfl' 
timated  that  the  source  of  trouble  laiii 
reduced  sales  of  crushed  stone.  The  tu 
was  probably  the  best  and  strongest  <'r 
here  in  a  street  improvement — surely  e 
that  ever  came  within  the  writer's  exr; 
— and  was  laid  at  a  saving  of  about  i' ■ 
square  yard,  including  the  amouin 
grading. 

All  pavements  this  year,  with  the  eNjii 
noted,  were  laid  as  follows :  8  ins.  of  .i; 
base ;   1  in.  of  coarse  sand  bed :  4  ins-i 
pine  blocks,  treated  with  20  lbs.  per  ct; 
of  heavy  oil ;  joints  filled  with  heavy  a 
pavin.g  pitch  with  melting  point  of  ab( 
F, ;  no  transverse  expansion  joints:  lei: 
nal    joints    2    ins.    wide,    made    with    :r 
care,    neither    deeper    or    shallower   tli 
blocks  and  half,  filled  with  paving  pitci.'^ 
of   the  blocks'  used   were  uniformly  Si- 
length.     There  are,  many  advantages  ti 
form     length     of     block,     such    as    nii 
amount  of  cutting  and  facilitating  the 
ing  of  joints,  and  where  it  does  not    r 
the  price  of  the  blocks  to  specify  one  I,ii 
would  be  desirable  to  do  so. 

In    discussing    the    relative    merits  '  sr.:'^ 
and   mortar   for  a  bed   for  blocks  the  : 
thinks  that  sand — coarse  sand — has  m; 
vantages.      It   absorbs   some  of  the  si  k 
impact   instead   of   transmitting  it  dirt  > 
the  foundation,  thereby  saving  both  tli 
dation   and   the  block.     It   facilitates  d  ' 
and  thus   mitigates  against  decay.     It 
fies  the  making  of  repairs  and  in  this 
renders  it  possible  to  have  continuous  ' 
the  pavement,  which  would  otherwise  I  < 
be  closed  while  the  mortar  is  taking  its  ' 
mortar  bed  around  manhole  covers  atn 
street    railway    rails    has    a    peculiar  f' 
and   is   well   adapted   to   such   places.  ' 
w'riter  believes  that  to  use  mortar  for 
throughout  lessens   the   life   of   the  pa^ 
This  is  paradoxical  in  view  of  the  for 
but  it  is  possible  enough  to  do  sometl 
increase    the    life    of    the    pavement  if 
spot  .getting  exceptional  wear  to  a  leni 
low  the  average  life  of  the  balance. 

Expansion  of  blocks  gave  no  troublt 
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lereosote  oil  was  used  and  has  been 
(it  insignificance  by  proper  construc- 
hqthe  heavy  paving  oil  was  used.  The 
ojiuccess  in  this  regard  lies  ni  avoid- 
.•i(  sections  either  by  the  introduction 
nJ-rse  expansion  joints  or  giving  an 
IjT.  crown  to  the  pavement.  If  care  is 
,bt  each  block  bears  firmly  over  its  en- 
irice  on  another  block  or  on  sonic 
r  isistant  plane  surface  and  that  the 
noressure  due  to  the  development  of 
ilitresses  remains  normal  to  these 
r  jrfaces,  no  trouble  from  buckling 
c;<pected,  and  this  is  especially  true 
til  lighter  or  true  creosote  oil  is  used, 
rarproofing  qualities  claimed  for  the 
c  do  not  seem  to  have  worked  out 
SI  is  now  very  generally  conceded  that 
ired  with  the  true  creosote  oil  trcat- 
vi  this  agent  develops  in  the  wood  a 
iiid  affinity  for  moisture. 
.  .n~  in  these  pavements  are  more  to 
luse  of  the  explanations  they  nc- 
:i  for  any  real  damage  they  do,  as 
n:asily,  quickly  and  cheaply  repaired 
11  sually  be  avoided  entirely. 

it:s  Involved  in  the  Selection  of 
Street  Pavement. 

a  ual  cost  of  pavements,  in  most  cities. 

0  he  largest  single  items  of  the  munic- 

1  rlitures;  the  proper  selection  of  the 

•il  has  much  to  do  with  determin- 
The  Bureau  of  Municipal  Rc- 

Lincinnati,  O.,  has  issued  recently  an 
ti:  report  bearing  upon  the  main  prin- 
i  olved  in  the  proper  selection  of  a 
ti  In  the  report,  local  data  have  been 
Oilustrate  the  application  of  the  prin- 

his  report  w^as  prepared  by  James 
■1,-  and  Rufus  E.  ililes,  Engineer  and 
31  respectively  of  the  Bureau.  An  ab- 
o  the  report  follows: 
jncipal  kinds  of  pavement  in  use  in 
n,  are  granite,  creosoted  wood  blocks, 
a  halt,  bitulithic,  brick,  boulder  and 
li  All  of  these,  except  macadam  and 
r,  ire  now  laid  on  a  Portland  cement 
Uoundation  6  ins.  in  thickness. 
n  Considerations. — Good  practice  has 
[1  lat  owing  to  their  slipperiness.  cer- 
ivnents  shall  not  be  used  on  grades  or 
i;eeding  a  certain  amount.  On  ac- 
c  the  topography  of  Cincinnati,  this 
times  proves    a   controlling    factor. 

nual  report  of  the  Engineering  De- 
irfor  1906,  the  following  are  suggested 
it'Um  permissible  grades  for  the  prin- 

■i  ;  of  pavements : 

Per  cent. 

Tid  asphalt 3 

5-A 

t]  use  of  spt^clal  hillside  blocks,  the  al- 
f  aiJe  for  brick  may  now  be  increased. 

I'imlno'JS  binder  as  now  frequently 
idam  becomes  more  slippery,  and 

;!  permissible  grade  would  be  less 
i,ere  shown. 

tiousness  to  street  liquids  is  a  neces- 
aiary  quality,  as  is  also  freedom  from 
*.is  or  recesses,  such  as  the  joints  in 
ik  lavement   in   which   street  offal   may 

lid  decay.  Freedom  from  dust  is  a 
1'  rable  element.  The  ease  of  cleaning 
i'!.-   important    item,    especially    on    the 

'reets  which  are  cleaned  every  day. 
10  streets  the  relative  cost  of  cleaning 
Vily  be  a  determining  factor  in  econ- 

ii  impervious,  smooth  pavement  un- 
4y  the  modern  high-pressure  flushers 

obably  hold  first  rank  from  the  street 
ijand  sanitary  standpoint. 
'•'jy. — The   most    economical    pavement 
;|  nder   any    given    conditions    is    that 

II  show  the  lowest  average  cost  per 
li-ng  the  entire  period  of  its  existence. 

ivement  having  a  relatively  high  first 

,  owing  to  its  longer   life   or  lower 

.'pairs,  prove  ultimately  cheaper  than 

'   in  first  cost.    This  principle  of  aver- 

ijal  cost  should  be  thoroughly  under- 

it  is  fundamental  in   determining  a 


TABLE  1. 

..„     ,  „  , Gross  Expenditures  for  Repairs. , 

Kind  of  Pavement.  VMS.  1909.  191". 

.Asphalt    : $  fii',y94.00  t  46.000.00  S  4S,;;71..|4 

L.ranite    -7,99.i.oO  30,443.0ii  ai.L'l^i.OO 

Urick  14,OOJ.OO  2J, 797.00  10,016. 0« 

Boulder    30,040.00  31,861.04  :!C,347.l;! 

Macadam    -^ 


l'jS,930.4« 


332,511.01 


32S,J32.34 


••Average  cost 
per  sq.  .vd. 
lier  .vear. 
$ii.07i; 
.o;;il 
.01:> 
.033 
.o;i; 


The  average  annual  cost  of  a  particular  pave- 
ment may  be  defined  as  that  amount  of  money 
which,  11  contributed  annually,  will,  under  the 
existing  conditions,  keep  the  street  perpetually 
paved  and  repaired.  The  average  annual  cost 
is  composed  of  three  principal  factors:  1. 
-Kverage  annua!  cost  of  repairs ;  2,  interest  on 
the  cost  of  the  pavement;  3,  annual  charge  on 
account  of  sinking  fund;  i.  e.,  a  fund  set  aside 
and  invested  each  year  such  that  the  pave- 
ment, when  worn  out,  will  have  been  com- 
pletely paid  for. 

This  average  annual  cost  might  be  imagined 
as  a  rental,  if  the  streets  were  laid  and  kept 
in  repair  under  a  continuous  contract  with  a 
private  corporation,  the  average  annual  cost, 
as  above  described,  plus  profits,  would  make 
up  the  rent  demanded  by  the  corporation.  In 
the  long  run.  the  cost  to  the  citizens  under 
the  present  methods  has  to  be  figured  in  the 
same  way. 

In  order  to  apply  this  principle  to  the  se- 
lection of  a  pavement  lor  a  given  street,  cer- 
tain exact  data  are  necessary,  such  as  the 
durability  and  cost  of  repairs  of  each  kind  of 
pavement  under  various  conditions,  especially 
those  of  traffic.  As  a  matter  of  fact,  the  in- 
formation of  this  character  which  is  available 
in  most  cities  is  meager  and  fragmentary,  due 
doubtless  to  the  long  period  necessary  for 
such  an  extended  investigation  and  the  lack 
of  continuity  of  records  through  changing  ad- 
ministrations. 

Interest. — To  determine  the  annual  interest 
charge,  the  first  cost  of  the  various  kinds  of 
pavements  must  of  course  be  known.  A  study 
of  public  records  shows  that  the  price  per 
square  yard  in  Cincinnati  for  the  past  four 
years  for  the  various  kinds  of  pavements  has 
been  approximately  as  follows : 
Kind   of  Mini-  Maxi-  Approx. 

Pavement.  mum.  mum.         average. 

Granite $3.2,=i  J4.69  J3.70 

Wood   block    2.60  3.93  3.4.') 

Bitulithic  2.14  3.22  2.6.5 

Asphalt    l.Sl  2.62  2.30 

Brick   1.86  2.50  2.25 

Granitoid    1.54  2.uu  2.10 

Macadam 66  1.30  .95 

Boulder  1.50  2.15  1.75 

The  above  prices  include:  (a)  Excavation 
equal  to  the  total  thickness  of  the  pavement ; 
(b)  all  consolidation  of  subgrade;  (c)  a  G-in. 
concrete  foundation,  and  (d)  furnishing  and 
laying  the  surfacing  complete  above  the  foun- 
dation. The  macadam  is  12  ins.  thick  and  has 
no  concrete  foundation  :  the  boulder  likewise 
has  no  concrete  foundation.  Inasmuch  as  a 
good  Portland  cement  concrete  foundation 
should  outwear  several  surfacings,  it  will  be 
necessary  for  the  determination  of  the  re- 
placement fund  to  separate  the  cost  of  the 
foundation  from  that  of  the  surfacing.  The 
sum  of  $1  per  square  yard  may  be  taken  as  a 
reasonable  average  price,  including  work  and 
materials,  for  the  concrete  foundation ;  sub- 
tract this  figure  from  the  amounts  above  given 
and  the  difference  will  represent  the  average 
cost  of  the  surfacings.  Upon  these  costs  the 
interest  is  calculated,  the  rate  assumed  being 
4  per  cent. 

Rcfi'irs.—Tht  average  cost  of  repairs  for 
individual  pavements  during  their  life  is  not 
locally  available.  However,  it  is  known  that 
the  gross  amount  of  money  expended  annu- 
ally  for  several  years   past  on  each   kind   of 


pavement.  From  this  and  such  available  rec- 
ords as  e.xist  of  the  amount  of  each  kind  of 
pavement  in  use,  a  figure  (Table  I)  for  the 
average  cost  of  local  repairs  per  square  yard 
per  year  can  be  obtained. 

The  gross  expenditures  in  the  first  three 
columns  are  taken  from  the  annual  reports 
of  the  street  repair  department.  In  order  to 
determine  the  last  column,  the  most  recent 
L'nited  Stales  census  report  was  used  as  a 
basis  for  the  amount  ul  each  kind  of  pavement 
in  use.  No  allowance  is  made  for  streets  un- 
der guarantee.  Particular  attention  is  called 
to  the  high  repair  cost  of  macadam,  especially 
as  compared  with  brick.  The  annual  cost  of 
repairs  to  a  Portland  cement  concrete  founda- 
tion is  assumed  to  be  negligible. 

Sinking  1-und. — In  determining  the  annual 
payment  on  account  of  the  sinking  fund,  the 
two  factors  are  the  initial  cost  and  the  dura- 
bility or  length  of  life.  The  former  has  al- 
ready been  given.  For  the  latter,  the  figure 
which  is  desired  for  each  kind  of  surfacing 
should  represent  the  average  length  of  life 
under  the  average  conditions  to  which  it  has 
been  subjected  in  Cincinnati.  Obviously  this 
figure  is  not  susceptible  of  exact  determina- 
tion. It  is  believed,  however,  that  the  figures 
given  below  ;ire  fair  approximations. 

Granite     25  years 

Wood    block ? 

Bitulithic    ? 

Asphalt    15  years 

Brick     15  years 

Boulder    25  years 

Macadam    S  yearstt 

••Cleveland  and  Columbus,  with  practically  no 
macadam,  spent  annually  on  street  repairs  dur- 
ing 1908  to  1910.  inclusive,  an  average  of  $129,000 
and  $39,550.  respectively,  as  compared  with  Cin- 
cinnati's average  for  the  same  period  of 
$441,300. 

tt  Particular  attention  is  called  to  the  general 
.average  life  of  8  years  assumed  for  macadam. 
It  is  fjuite  Impossible  to  arrive  at  any  accurate 
general  figure  for  macadam,  as  the  life  is  so. 
dependent  on  the  amount  of  traffic,  and  par- 
ticularly as  the  stone  locally  available  is  a  com- 
paratively soft  limestone.  This  assumption  Is 
made  here  merely  for  the  purpose  of  a  definite 
comparison. 

The  life  of  the  Portland  cement  concrete 
foundation  is  assumed  to  be  50  years.  A 
variation  from  this  figure  of  several  years, 
will  make  no  material  difference. 

With  the  foregoing  data  as  a  basts,  the  an- 
nual amount  of  money  required  for  the  sink- 
ing fund  is  readily  calculated  by  the  use  of 
standard  tables. 

Table  II  gives  a  summary  of  the  foregoing- 
data,  on  the  basis  of  which  is  work<;d  out  the 
continuous  annual  expense  per  square  yard 
for  keeping  paved  and  repaired  each  different 
kind  of  pavement  under  its  actual  local  con- 
ditions: 

From  the  application  of  this  annual  expense 
method,  it  is  seen  that  the  respective  costs  of 
granite,  asphalt  and  macadam,  under  the  actual 
conditions  under  w'hicli  each  has  been  used 
in  Cincinnati,  are  not  far  apart,  while  brick 
is  considerably  lower.  Boulder  is  disregarded,^ 
being  considered  obsolete  for  general  use. 

Lack  of  data  on  life  and  repairs  makes  fig- 
ures for  wood  block  and  bitulithic  uncertain,, 
the  latter  having  been  first  laid  only  about  ten 
years  ago. 

Perhaps  the  most  significant  facts  brought 
out  by  the  above  table  are  the  relatively  high- 


TABLE  n. 


Underlying  Data — 

First  cost  of  surfacing 

Assumed  lite   ■  ■  •. 

Average  Annual  Cost  of  Surfacing— 

Interest  at  4%  on  cost  of  surfacing. 

Average  annual  cost  of  repairs 

Annual  charge  for  sinking  fund 

Oiling  or  watering 


Granite. 

$2.70 
U5  yrs. 

0.108 
0.026 
0.063 


Wood 
block. 
$2.45 


0.098 


Bit. 
$1.65 


0.066 


Asphalt. 

$1.30 

15  yrs. 

0.052 
0.073 
0.063 


Brick. 

$1.25 

15  yrs. 

0.050 
0.012 
0.060 


Boul- 
der. 

$1.75 
25  yrs. 

0.07 

0.033 

0.041 


Total,  surfacing  ;';.'" 

Average  annual  cost  of  foundation. 


0.197 
0.046 


0.046 


Ma  cad. 
$0.95- 
8  yrs. 

0.038 
0.07& 
0.100^ 
0.04 


0.046 


0.188 
0.046 


0.122 
O.046 


economical  pavms 


policy  for  a  city.  Total  average  annual  cost  per  sq.  yd... 


0.243 


0.234 


0.1G8 


0.144 


0.254 
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cost  of  macadam  and  the  relatively  low  cost 
of  brick,  the  macadam  costing  nearly  50  per 
cent  in  excess  of  brick.  In  comparing  the 
above  annual  costs,  the  fact  must  not  be  lost 
sight  of  that  the  different  classes  of  pave- 
ment are  not,  on  the  average,  subjected  to  the 
same  traffic  conditions ;  e.  g.,  macadam  is 
used  normally  on  streets  of  light  traffic,  and 
yet  costs  about  the  same  as  granite  which  is 
used  on  the  heaviest  traffic  streets.  Hence,  if 
the  macadam  were  replaced  with  a  more 
permanent  pavement,  its  comparative  costliness 
would  be  more  marked  than  shown  above. 


Should  Interest  on  Repairs  Be  Included 

in  the  Total  Annual  Cost  of  a 

Pavement? 

Sirs: — I  have  been  much  interested  in  reading 
the  leading  editorial  in  your  issue  of  March  20 
in  regard  to  pavement  economics.  Tour  article 
calls  attention  to  many  pertinent  points,  but 
there  are  several  minor  points  to  which  I  wish 
to  refer. 

Tou  state  that  "if  the  weighted  age  is  more 
than  halt  the  total  life  of  the  pavements,  re- 
pairs and  renewals  may  be  large  .  .  .  ."  This 
statement,  it  seems  to  the  writer,  would  be  true 
only  when  the  curve  of  annual  repair  cost  be- 
gan at  zero-lite  and  was  a  straight  line;  in- 
asmuch as  such  curves  start  later  and  are  usu- 
ally concave  upwards,  the  weighted  age  would 
give  a  better  approximation  if  it  were  some- 
what greater  than  half  the  life.  On  the  first 
example  on  the  enclosed  reprint,  from  the  Mu- 
nicipal Journal  and  Engineer  of  Jan.  IS.  the 
average  yearly  expenditures  for  a  13-year  life 
is   JO. 0276,    which   is   the   amount   actually  spent 


in   approximately    the    ninth    year.      This,    how- 
ever, is  probably  an  extreme  case. 

Again,  in  the  example  you  worked  out  on  page 
312  of  your  paper  you  have  failed  entirely  to 
take  account  of  the  item  of  interest  in  con- 
junction with  the  removal  cost,  which  in  a  20- 
year  period  is  very  considerable.  It  is  true  that 
with  a  10-cent  item  it  is  small,  but  taken  on  a 
salvage  value  of  a  granite  block  pavement  it 
might  be  very  considerable.  I  believe  a  proper 
way  to  consider  this  is  as  shown  on  the  marked 
portion  of  the  reprint  herewith. 

The  item  of  interest  is  nearly  always  neglect- 
ed in  connection  with  repair  costs — i.  e.,  no  at- 
tention is  paid  to  when  the  money  for  repairs 
was  spent  during  the  life  of  a  pavement.  In 
the  second  example  worked  out  herewith,  this 
was  taken  into  consideration  and  it  reduced  the 
annual  payment  to  cover  repair  costs  approxi- 
mately 25  per  cent. 

Very  truly  yours, 

J.  E.  BARLOW, 
Assoc.  M.  Am    Soc.  C.  E. 

Cincinnati,   O.,  March  23.   1912. 

[The  main  question  raised  by  our  corres- 
pondent is  whether  interest  on  repairs  should 
be  re.^arded  as  a  part  of  the  total  annual  cost 
of  a  pavement.  Interest  on  repairs  is  never 
charged  to  any  structure  or  machine,  for  to  do 
so  would  not  only  greatly  confuse  the  ac- 
counting, but  would  result  in  paying  interest 
on  parts  of  the  first  cost  of  the  structure  sev- 
eral times.  To  illustrate:  Suppose  all  the  ties 
of  a  railway  are  renewed  every  ten  years.  Sup- 
pose the  railway  as  a  plant  were  to  have  a 
life  of  100  years.  Then  the  ties  would  be  re- 
newed 10  times  during  that  life  and  if,  after 
each  tie  renewal,  interest  were  charged  upon 


the  cost  of  tlie  renewal,  the  resuliL  ij 
that   after   the   90th   year  the  annj • ,  "" 
charges  would  be   made  on  9  titnpr  t  ' 
cost  of  the  ties.    While  it  may  be  s^j  7 
there  is  fundamentally  no  fallacy  in;        ' 
an    extreme    procedure,    provided  i^'^' 
are  treated  in  the  same  manner,  iti  '.^ 
that  to  do  so  would  lead  to  confuJ", 
confounded  in  the  accounting  recorfr?""' 
to  any  plant.  ]  *"? 

It   is   infinitely  simpler  to   regardL,. 
pair  as  an  annual  expense  which  is  tie  L"] 
to  the  annual  interest  charge  on  th.irst 
of  the  structure.     We  may,  it  is  tru-jil,.!* 
interest  on  the  annual  interest  costinji  .' 
compound  the  interest  for  a  term  of  krc 
we  may  calculate  interest  on  the  riir 
thus   compound   the   annual   repair  » 
term  of  years.     But  what  is  gaineilv 
compounding?     A    pavement,  like  n 
is   part   of  a  transoortation  plant  w.sp 
life   is   usually  unknowable — vide,  t  \ 
roads  still  in  existence.    The  top  of  a 
pavement  may  last  only  25  years,  bith' 
crete  base   may  last   ten   centuries.  V' 
the  ledger  account  relating  to  any  g-n 
ment  to  be  closed?     Probably  nevei 

Our  correspondent  refers  to  an  ai'k- 
ten   by   him   and   published   in  the  m 
Journal,  Jan.  18,  1912,  giving  a  "metli 
termining  when   it  becomes   more  ini 
to  renew  a  pavement  than  to  contii- 
pair   it."     The  method   there  given- 
rect.    A  correct  solution  of  this  ecomic 
lem  -will   be   found   in   the  second  iti 
Gillette's  "Handbook  of  Cost  Data,). 
33.     A  large  part  of  our  correspoin' 
teresting  paper  on  the  selection  of  « 
is  reprinted  elsewhere  in  this  issue.-id 
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The    System    of    Recording    Sanitary 

Sewer  Notes  in  Use  at  Dayton, 

Ohio. 

'Contributed  b.v  F.   O.   Eichelberger,   Engineer  in 
Charge  of  Sewer  Construction. 

A  very  comprehensive  yet  concise  system 
for  maintaining  a  permanent  record  of  san- 
itary sewer  notes  has  recently  been  adopted 
by  the  Engineering  Department  of  the  City  of 
Dayton,  Ohio.  The  record  contains  all  in- 
formation of  value  to  the  sewer  superintend- 
ents, municipal  inspectors,  city  engineers  and 
private  plumbing  contractors,  such  as  the 
depth,  location  and  size  of  street  mains ;  the 
position  and  kind  of  openings  left  for  house 
connections;  the  location  of  manholes,  lamp- 
holes,  flushtanks,  etc.;  and  all  information 
necessary  to  locate  the  house  connections  that 
have  been  made  to  the  sewer. 

The  forms  on  which  the  complete  data 
above  mentioned  are  inscribed  are  printed  on 
heavy  ledger  paper,  size  21  ins.  long  by  11  ins. 
deep.  When  completed  these  forms  are  filed, 
loose  leaf,  in  a  Tatum  Transfer  Binder.  Addi- 
tions to  and  rearrangements  of  the  sewer 
records  are  so  often  necessary  that  the  loose 
leaf  method  of  filing  the  data  is  both  con- 
venient and  labor  saving  and  by  far  superior 
to  the  bound  volume.  Fig.  1  shows  a  specimen 
form  which  has  been  filled  out. 

The  left  half  of  the  form,  which  is  to  con- 
tain the  notes  referring  to  the  depth  and  loca- 
tion of  the  street  mains  and  the  position  and 
kind  of  openings  left  for  house  connections, 
is  of  course  a  record  of  the  field  notes  of  the 
engineer  in  charge  of  the  construction  of  the 
sewer  system.  The  right  half  of  the  page  is 
reserved  for  tlie  data  pertaining  to  the  house 
connections  that  have  been  made  to  the  sewer 
and  includes  the  location  of  the  house  con- 
nection at  the  curb  line  of  the  street,  or  at 
the  property  line  if  the  main  has  been  con- 
structed through  the  alley  in  the  rear  of  the 
properties ;  these  locations  are  made  by  meas- 
urements from  some  definite  or  permanent 
object.  The  data  on  house  connections  also 
show  the  location  of  the  end  of  the  pipe  line, 
if    the   same    is   not   to   be   immediatelv    con- 


nected to  the  soil  pipe  from  the  house  or 
building;  the  depth  of  the  house  connection 
at  the  curb  line  or  property  line,  as  the  case 
may  be ;  the  name  of  the  plumber  or  con- 
tractor making  the  connection,  the  date  the 
connection  is  made,  and  such  special  remarks 
as  the  engineer  or  inspector  may  deem  neces- 
sary for  future  reference.  All  of  these  notes 
are  taken  by  the  sewer  inspectors  at  the  time 
inspections  are  made  and  are  immediately  en- 
tered in  the  permanent  loose  leaf  record. 

Referring  back  to  the  data  on  street  mains, 
at  the  extreme  left  of  the  page  is  a  column 
headed  "Station."  In  this  column,  on  every 
other  line,  are  printed  +  25  +  50  +  75,  then 
three  blank  lines  on  the  second  of  which  is 
inserted  the  station  number.  The  space  be- 
tween each  line  is  %  in.  deep  and  represents 
a  distance  of  12%  ft.  of  sewer;  there  are  40 
such  spaces  on  each  page,  thus  permitting  a 
record  of  500  ft.  of  sewer  main  to  the  page  of 
the  record.  The  station  numerals  and  plusses 
indicate  the  points  in  the  line  of  the  sewer 
main  at  which  the  elevations  designated  in 
the  next  two  columns  have  been  taken. 

In  the  next  column,  under  the  heading  "Sur- 
face Elevation,"  are  designated  the  surface 
elevations  of  the  street  or  alley  along,  and  im- 
mediately over,  the  line  of  the  sewer  main ; 
these  elevations  being  taken  and  recorded  at 
intervals  of  25  ft.  The  plotting  of  these  notes 
will  describe  an  accurate  profile  of  the  sur- 
face of  the  street  should  the  same  be  needed 
for  another  purpose  a't  some  future  time. 

Under  the  heading  "Grade  Elevation"  are 
designated  the  elevations  of  the  flow  line  of 
the  sewer  pipe  directly  under  and  with  rela- 
tion to  the  surface  elevations,  thereby  show- 
ing the  depth  of  the  sewer  to  be  the  difference 
between  the  surface  elevation  figures  and  the 
grade  elevation  figures. 

Under  the  subhead  or  caption  "Notes  to 
Sewer  Taps,"  and  in  a  column  headed  "Y 
Branch,"  are  given  the  measurements  to  the 
Y  branches,  manholes,  lampholes  and  flush- 
tanks.  These  measurements  are  taken  from 
the  stations  recorded  in  the  station  column, 
the  center  of  the  outlet  manhole  being  taken 
as     Station   0  +  00.     The    measurements    are 


recorded  as  nearly  opposite  the  corrio 
number  as  possible — that  is  a  Y  s: 
356  ft.  from  the  outlet  manhole,  or  S  " 
would  be  recorded  on  a  line  opposi  ^ 
3+50,  while  the  manhole  measuring; 
from  the  outlet  inanhole  is  recordeopi 
station  2+75.  The  measurements  to  ii: 
lampholes  and  flushtanks  are  disl?i: 
from  the  Y  measurements  by  the  d's: 
opposite  the  measurement  figures,  su  : 
Manhole,  346.5  Lamphole  and  350  l-i 

The     measurements      recorded     u  ^: 
Branch"  refer  to  the  openings  left  fc:c: 
tions  to  the.  sub-drains,  if  such  haveet,.  .,. 
stalled. 

In  making  connections  to  the  streeuairs  i 
is    very    frequently    inconvenient,   a 
times    impossible,   to   go   to   the  ''¥"■:' 
that   purpose;    and    in   such   instance: O) 
tion  is  made  by  tapping  the  barrel  die 
with  a  ferrule  which  we  have  had  m  ■ 
cially    for    that    purpose.      Measure  n 
such  taps  are  taken  by  the  sewer  insci 
the  time  these  kind  of  taps  are  madcr. 
recorded  in  the  column  marked  "Fer  t' 
on   lines    opposite    their    nearest  stai  num 
bers.    The  direction  in  which  the  "Y  'T't 
ferrule    is    headed     is    noted    in  thco: 
marked    "Direction,"    and    recorded  .v 
cardinal  points  of  the  compass. 

In  the  next  column,  marked  "Hou  Nura 
ber"  or  "Lot  Number,"  is  recorded  t  !i 
number  or  lot  number  to  which  conr  v 
the  street  sewer  has  been  made,  or  f  « 
an  opening  has  been  left.  The  housiu: 
is  distinguished  from  the  lot  numbe  } 
sign  placed  before  the  house  number,  ii 
number  is  used  only  when  the  lot  i' 
proved  by  any  buildings,  the  use  of  t  ii 
number  being  always  preferable. 

Under  "Diagram  of  Sewer"  a  rouf-t 
or  plan  is  made  of  the  street  or  alley  * 
the  sewer  has  been  constructed,  she  k 
intersecting  streets  and  alleys,  and  ;S- 
of  houses  and  other  buildings,  whi  ■ 
been  used  as  points  of  reference  for^'- 
"Y,"  "T,"  "Ferrules,"  etc.  The  po:^- 
the  sewer  with  reference  to  the  curb  i»' 
property  lines  is  shown  on  this  plan,  c  ^ 
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of    the    pipe    and    tlic    material 
instruction,   such   as   8   in.   vitrified 


e  blanks  have  been   filled   in   com- 

y   number   of    convenient    arrange- 

'o<:he  pages  can  be  made.     Such  ar- 

will  be  governed  to  a  certain  ex- 

ia\  conditions.     The  city  of  Dayton 

ri  Jiitary  sewer  districts  and  the  sewer 

isiivided  by  ten  Manila  division  sheets, 

lailnal  leather  tabs  bearing  the  number 

•   clrict,   beneath    which    the    notes    to 

'  ir;hat  district  are  found.     In  the  front 

Mk  is  maintained  an  index,  arranged 

ihartical    classification     of     the     street 

ai  back  of  each  name  is  recorded  the 

t   [d    page    number    where    the    notes 

d   be  found.     For  sewers  that  have 

onructed  in  alleys  the  index  is  main- 

b'^iving  the  names  of  the  .streets  be- 

wl:h  the  alley  is  located,  such  as  First 

cvorth  of;  Second  St.,  alley  south  of, 

item  in  the  short  time  it  has  been 
inl  has  demonstrated  conclusively  its 
ic  e  and  efficiency,  and  is  saving  the 


the  methods  employed  in  enlarnin?  the  capacitv 
of  the  reservoir  m  the  water  works  svstem  a"t 
Suffern,  N.  V. 

The  economy  in  constructing  service  reser- 
voirs for  water  works  purposes  circular  in 
shape  IS  not,  m  the  opinion  of  the  writer  ap- 
preciated as  fully  as  it  should  be.  The  circu- 
lar shape  for  small  reservoirs  is  not  onlv  the 
safest  type  of  construction  from  a  structural 
standpoint,  but  permits  also  a  more  economical 
use  of  the  structural  materials.  It  is  rare  to 
note  failures  of  circular  reinforced  concrete 
tanks  other  than  those  of  badly  leaking  tanks 
due  either  to  poor  workmanship  or  poor  de- 
sign, or  both. 

One  of  the  greatest  advantages  possessed  bv 
the  circular  section  and  not  possessed  by  any 
other  is  the  ability  to  increase  economically  the 
capacity  of  such  a  reservoir  bv  simply  increas- 
ing Its  depth.  The  ability  thus  to  increase  the 
capacity  of  a  reservoir  is  of  great  importance 
in  the  design  of  water  works  improvements. 
It  enables  the  designer  to  keep  down  the  first 
cost  of  construction  by  building  a  reservoir 
of  a  size  sufficient  for  the  immediate  needs. 
As  the  water  consumption  increases,  it  is  pos- 


^fordofSanitarg  Sewerin  Mam  Street        from  Thirg  Street         lo  First  Street         Disl  Ncl 


g.  1 — Specimen   Loose   Leaf   Page   Used   in  Recording  Sanitary  Sewer  Records 
in    Dayton,  Ohio.  'n-i  i'.fi 


iderable     expense.      Sewer     records 
lerly  kept  in  50  small  volumes,  simi- 

engineer's  field  book,  giving  the 
he  street  mains,  and  nine  large  vol- 
ng  the  notes  to  house   connections. 

information  contained   in  these  59 
an  be  recorded   on   1,500  sheets   of 
eaf  record. 
St    of    the    Tatum    binder,    division 

index  sheets  and  1,000  record 
s_  $33.15.  This  is  a  little  more  than 
f  one  of  the  large  volumes  formerly 


/[vantages   and    Limitations    of 

:  ar  Reinforced  Concrete  Res- 

nirs — Enlargement  of  Such 

I  Reservoir  at  Suffern, 

New  York. 

the  past  few  years  engineers  have 
ill  proper  realization  of  the  effect  of 
iscs  in  built  up  members  of  structural 
Jjlting  from  deformations  in  the  mem- 
■|?  fabrication  and  erection  processes. 
n  danger  from  high  local  stresses  ex- 
'  nforced  concrete  reservoir  construc- 
||  the  reinforcing  is  not  placed  accord- 
|!  design  on  which  the  computations 
^d,  as  is  shown  in  a  recent  paper  be- 
Kew  England  Water  Works  Associa- 
IJexander  Potter.  The  following  ab- 
ihe  paper  also  brings  out  the  economy 
•  :ular  form  of  reservoir  and  describes 


sible  to  increase  economically  the  capacity  of 
the  reservoir,  and  at  the  same  time  raise  the 
water  level  to  counteract  the  increasing  fric- 
tional  losses  in  the  distribution  system  due  to 
increased  consumption. 

The  design  of  a  circular  reinforced  concrete 
reservoir  appears  to  be  so  very  simple  that  the 
inexperienced  designer  is  likely  to  create  a 
structure  of  larger  diameter  than  the  applica- 
tion of  the  simple  formula  of  tank  design 
would  seem  to  warrant.  To  him  there  ap- 
pears to  be  no  ostensible  reason  why  a  struct- 
ure twice  the  size  of  one  already  built  should 
not  offer  every  evidence  of  strength  and  sta- 
bility if  designed  in  accordance  with  the  for- 
mula for  ring  tension — a  very  misleading  de- 
duction. The  secondary  stresses,  which  in 
small  structures  are  insignificant,  and  conse- 
(juently  are  deemed  of  too  little  importance 
to  have  attention  called  to  them,  increase  rap- 
idly with  the  size  of  the  structure  and  only 
too  often  limit  the  size  to  which  any  particu- 
lar type  of  construction  can  be  adapted.  In  a 
circular  reinforced  concrete  tank,  the  writer 
has  in  mind  the  varying  tension  from  point  to 
point  in  the  steel  reinforcement  due  to  the  diffi- 
culty of  obtaining  a  true  circle  in  the  field.  In 
a  srnall  tank  this  is  not  so  serious,  as  its  effect 
upon  the  resultant  stresses  in  the  steel  rein- 
forcement is  so  slight.  To  make  this  point 
clear,  some  computations  have  been  made  by 
the  writer  based  on  the  assumption  that  in  the 
construction  of  this  type,  even  witli  the  best 
of  care  taken  in  the  field,  a  variation  of  a 
half-inch   in   the   middle   ordinate  of  a   10   ft. 


chord  is  likely  to  occur.     The  results  of  these 
computatio  is  are  given  in  Table  1. 

TABLE  I.— RANGE  IN  STRESS  IN  REIN- 
FHSKCING  BARS  DUE  TO  A  VARIATION  OF 
V4  IN.  IN  MIDORDINATE  OF  10  FT.  CHORI> 
IN  TANKS  OF  VARIOUS  DIAMETERS. 
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Table  I  is  not  made  to  show  accurately  the 
variation  in  the  tensile  stresses  of  the  steel 
reinforcement  for  the  various  diameters  giv- 
en; it  does,  however,  give  a  fair  idea  of  what 
may  be  expected  in  the  variation  of  tlic  ring 
tension  in  a  circular  structure.  It  points  out 
the  danger  resulting  from  carelessness  in  con- 
structing a  circular  reservoir  more  than  100  ft. 
Ill  diameter.  For  reservoirs  of  large  diam- 
eter, however,  the  economy  resulting  from  the 
use  of  a  circular  section  does  not  obtain  to 
the  same  extent  and  consequently  recourse  to 
this  type  is  not  so  frequent. 

The  writer's  experience  w-ould  tend  to  limit 
the  working  tension  in  the  steel  reinforce- 
ment to  11,000  lbs.  per  square  inch  in  a  small 
tank  and  to  12,000  lbs.  per  square  inch  for 
comparatively  large  tanks.  A  reduction  in  the 
.illowable  steel  tension  for  large  tanks  is  rec- 
iimmended  because  of  the  greater  range  in 
the  ring  tension  present  in  the  larger  structure. 
It  may  even  be  advisable  to  reduce  the  allow- 
able unit  stresses  below  12,000  lbs.  per  square 
inch  to  keep  within  safe  limits  the  excessive 
local  stresses  which  cannot  be  avoided. 

The  variation  in  the  tension  of  the  steel  re- 
inforcement from  point  to  point,  due  to  the 
varying  curvature  of  the  shell,  makes  the  use 
of  a  reinforcing  bar  with  mechanical  bond  ad- 
visable. The  reinforcing  bars  for  this  reason 
>hould  also  be  of  as  small  a  size  as  it  is  pos- 
sible to  handle  economically  in  the  field.  A 
high  carbon  steel  with  an  clastic  limit  of  50,- 
000  lbs.  per  square  inch  can  be  used  to  great 
advantage. 

Another  difficulty  to  be  considered  in  the 
design  of  a  circular  reservoir  is  the  tendency 
to  rupture  along  the  line  between  the  inside 
wall  of  the  reservoir  and  the  base,  due  to  the 
expansion  of  the  walls  by  internal  water  pres- 
sure and  the  consequent  drawing  awav,  as  it 
were,  from  the  base  of  the  tank. 

THE    ENLARGEMENT    OF    THE    RESERVOIR    AT    SUF- 
FERN,   N.   y. 

A  good  example  of  increasing  the  capacity 
of  a  circular  reservoir  is  the  enlargement  of 
the  distribution  reservoir  for  the  village  of 
Suffern,  N.  Y.  This  village  takes  its  water 
supply  from  Antlirim  Lake,  formed  bv  im- 
pounding a  branch  of  the  Ramapo  River.'  The 
water  is  pumped  from  this  lake  to  a  distribu- 
tion reservoir  located  on  the  side  of  a  moun- 
tain to  the  north  of  the  village,  about  180  ft. 
above  the  average  village  datum.  This  dis- 
tribution reservoir,  built  a  number  of  years 
ago,  is  a  circular  tank  70  ft.  in  diameter  and 
10  ft.  6  ins.  deep,  sunk  entirely  into  the  ground. 
The  walls  forming  the  sides  of  the  tank  are 
2  ft.  thick,  and  both  bottom  and  sides  are  con- 
structed of  plain  concrete.  This  reservoir  has 
a  storage  capacity  of  266,000  gals,  and  cost 
approximately  $4,000. 

The  recent  growth  of  the  village  has  made 
it  advisable  to  double  the  capacity  of  this  dis- 
tribution reservoir.  The  old  structure  although 
massive  leaked  to  a  considerable  extent,  espe- 
cially in  the  bottom.  It  was  therefore  decided 
to  line  the  bottom  of  the  tank  at  the  same  time 
that  the  sides  were  being  raised.  The  reser- 
voir was  remodeled  has  an  inside  diameter 
of  69  ft.  and  holds  approximately  20  ft.  of  wa- 
ter, giving  a  storage  of  560,000  gals.  The  side 
walls  ojf  the  old  tank  are  lined  on  the  inside 
with  6  ins.  of  reinforced  concrete,    .\bove  the 
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old   work,   the  width  ol   the  new   work   is   1-' 
ins.,  tapering  to  8  ins.  at  the  top. 

The  circumferential  reinforcement  consists 
of  %  in.  square  corrugated  bars,  possessing  an 
■elastic  limit  of  .50,000  lbs.  per  square  mch. 
These  bars  are  so  spaced  that  the  average  unit 
tensile  stress  in  them  does  not  exceed  14.0I)m 
lbs.  per  square  inch. 

In  designing  the  lining  for  the  old  reservoir 
it  was  as'sumed  that  the  reinforcement  would 
only  have  to  take  care  of  the  increased  tension 
due'  to  the  additional  depth  of  10  ft.  6  in.  This 
is  a  constant  quantity  with  a  full  reservoir: 
consequentlv  the  spacing  and  size  of  the  steel 
in  the  lining  of  the  old  reservoir  is  uniform. 
The  existing  wall  is  still  relied  upon  to  resist 
the  hvdrostatic  pressure  that  it  formerly  did. 

It  'is  not  verv  likelv.  because  of  the  great 
<lailv  fluctuation  in  the  water  level  in  this 
Tese'rvoir,  that  ice  pressure  will  develop  to 
such  an  extent  as  to  over-stress  senouslv  the 
reinforced  concrete  shell,  and  consequently,  no 
provision  has  been  made  for  such  pressures. 

The  bottom  lining  is  reinforced  with  %  in. 
square  corrugated  bars,  which  have  their  ends 
hooked  over  the  lowest  reinforcing  rings.  \>r- 
tical  %  in.  square  bars,  spaced  3  ft.  centers, 
-were  used  as  vertical  distributors.  Each  re- 
inforcing ring  is  made  up  of  six  sections 
lapped  30  ins.  and  wired.  The  rings  were  also 
wired  to  the  vertical  reinforcement  at  every 
intersection. 

The  forms  consisted  on  the  inside  of  ver- 
tical sheathing  extending  the  full  height  of 
the  reservoir  and  of  horizontal  sheathing  on 
the  outside. 

The  thickness  of  the  bottom  lining  varies 
from  3  ins.  to  0  ins.,  so  arranged  as  to  offer 
better  drainage  than  was  obtained  in  the  old 
tank. 

The  reservoir  was  completed  on  Oct.  12. 
Iflll.  and  filled  for  the  first  time  to  its  full 
<lepth  on  Nov.  11,  1911.  No  leaks  whatever 
Jiave  thus  far  appeared.  The  only  precaution 
to  render  the  reservoir  water-tight  other  than 
that  of  using  a  fairly  wet  concrete  which  was 
mixed  in  the  proportion  one  part  of  cement 
to  two  parts  of  sand  and  four  parts  of  %  in. 
broken  trap  rock  was  to  wash  the  inside  of 
the  tank  with  a  semi-liquid  cement. 

The  writer  wishes  to  call  attention  to  the 
<:oinparatively  low  cost  of  this  work.  An  in- 
crease in  the  storage  capacity  of  294,000  gals, 
was  obtained  at  a  cost  of  $2,o00,  the  contract 
price  for  this  work.  The  location  of  the 
reservoir  on  a  steep  mountain  slope  about  180 
ft.   above   the   street   level   added   considerable 


Fig.  1 — View  of  Trenching  Machine  Excavat- 
ing Sandy  Clay  at  West  Salem,  Wis. 

to  the  cost  of  hauling  the  structural  material 
to  the  site  and,  consequently,  to  the  contract 
price. 


Progress  Diagram  and  Distribution  of 
Time  of  Force  on  Sewer  Trench- 
ing by  Machine. 

Contributed    by    W.    G.     Kirchoffer,     Consulting 
Engineer. 

Recently  an  8-in.  sewer  5,270.  ft.  in  length 
was  laid  at  West  Salem,  Wis.  The  excavation 
was  made  in  a  sandy  gravelly  clav  by  the  use 
of  a  Parson's  trenching  machine.     Fig  1  shows 


.Announcement  has  been  made  that  the  Cana- 
dian Northern  Ry.  will  this  year  build  l,0-")3 
miles  of  line  in  different  parts  of  Canada.  The 
program  includes  the  completion  of  through 
lines  from  Montreal  to  Ottawa  and  from  Sy- 
denham to  Ottawa,  the  latter  linking  up  To- 
ronto with  Ottawa.  Following  is  the  program 
•of  construction  in  detail :  Montreal  to  Hawkes- 
Tjury,  58  miles;  Ottawa  to  Ottawa  River.  32 
miles;  west  from  Ruel,  Ont.,  100  miles,  east 
from  Port  .'\rthur,  108  miles ;  branch  lines  and 
extensions  in  .Mberta  and  Saskatchewan.  400 
miles. 


Methods  and  Cost  of  Thawin|Prj„ 

Water  Pipes  in  Chicago  b'lEW 

tricity  During  the  Recft 

Severe  Winter. 

Frozen   water    pipes   have  been  t^; 
for    a    number    of    years    in    Chicarbv 
Commonwealth  Edison  Company.    L'^. 
ice    has    not    been    advertised    and'asi 
granted  largely  as  a  favor  to  the  itjj; 
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Fig.  2 — Progress   Diagram  of  Sewer  Trenching   by   Machine  at  West  Salem,  is 


the  machine  in  operation.  The  trench  aver- 
aged about  8  ft.  deep.  The  total  number  of 
days'  work  put  in  on  the  job  was  325%,  or  an 
average  of  01.8  days  per  1,000  ft.  of  sewer. 
The  trenching  machine  was  operated  20  days 
out  of  the  total  26  put  in  upon  the  work,  or 
an  average  of  263%  ft.  per  day.  The  least 
distance  made  in  a  day  was  20  ft.  and  the  max- 
imum distance  was  550  ft.  of  completed  sewer. 
There  were  five  days  in  which  the  rate  ex- 
ceeded 400  ft.  of  sewer  per  day.  The  progress 
diagram  is  shown  in  Fig.' 2. 

The  labor  put  in  upon  the  work  was  divided 
as  follows  in  days  per  1,000  ft.  of  sewer: 

Contractor     1.092 

Inspector    4.935 

Pipe  layer   4. .315 

Foreman    4.270 

Engineer    4.79 

Fireman   4.412 

Team    3.417 

Mason    3.75 

Water  boy 1.993 

Common    labor    26.04 

Tamper     4.13 

The  greatest  number  of  men  employed  in 
any  one  day  was  16  and  the  smallest  number 
was  two.  'The  man  who  was  killed  upon  the 
work  came  in  contact  with  some  high  tension 
wires  in  attempting  to  lift  them  over  the  ex- 
cavator with  a  common  broom  stick  when  they 
were  moving  from  one  street  to  another. 

This  work  was  done  under  the  supervision 
of  W.  G.  Kirchoffer,  consulting  engineer,  Mad- 
ison, Wis.  The  contractor  was  F.  E.  Kaminski 
of  Watertown,  Wis. 


$7,500  for  a  Non-Slipping  Rubber  Road- 
way.— An  important  announcement  is  to  be 
made  at  the  International  Rubber  Exposition 
which  opens  at  the  new  Grand  Central  Pal- 
ace, New  York  City,  in  September  ne.xt.  The 
above  named  sum  has  been  subscribed  by  a 
number  of  gentlemen  connected  with  the  rub- 
ber industry,  and  is  to  be  offered  to  the  in- 
ventor or  inventors  who  can  suggest  the  best 
method  of  making  rubber  non-slipping  for 
pavements,  roads,  etc.,  or  for  any  use  to 
which  it  may  be  put  in  all  atmospheres  and 
for  all  kinds  of  traffic.  The  idea  is  to  divide 
the  sum   into   three   prizes. 


householders.  The  methods  and  coslf 
ing  out  frozen  pipes  in  this  mant 
stated  in  a  recent  informal  talk  by  i  : 
Roper  before  the  Western  Society 
neers.  At  one  time  during  the  re  it 
severe  winter  the  Commonwealth  r:. 
had  a  total  of  18  gangs  working  oih: 
jobs,  and  were  thawing  out  more  ai 
service  pipes  each  day. 

The  first  calls  for  thawing  out  ser  e 
this  wMnter  came  from  a  street  when  • 
had  been  opened  in  December,  duri  : 
ing  weather,  and  backfilled  with  en- 
frozen  earth.  Mr.  Roper's  descriptii'  o 
work  follows : 

The  outfit  used  in  this  work  is  ve  ? 
Previous  experience  had  taught  us  tl  .: 
ply  of  current  at  about  55  volts  wcil 
out  most  of  the  water  service  pipes 
minutes  and  without  injury  to  them    1 
mains.    As  none  of  our  transformers-t 
nected   for  this  pressure,  we  arrang  t 
diice   the    pressure   by   connecting  tv  ". 
formers  in  series  on  the  primary  anni  .. 
tiple    on    the   secondary.     These  traioimei 
can  then  be  used  without  any  regul'igti 
vices  whatever,  using  the  primary  cuitas 
main  switch.     As  the  visible  supply    tran 
formers  decreased  rapidl}',  the  last  fcM 
fitted  up  for  this  work  were  equipped 
single  transformer,  the  secondary  co ; 
being  altered  inside  the  transformer 
deliver  55  or   110  volts.     In  a  few  c;i    ■ 
water  mains  have  been   frozen  up,  a  thf 
were   thawed    out   by   the   applicatiouf  1 
volts. 

The  amount  of  current  which  floTintJ 
water    service   pipes   ranges   between  lO  3t 
300   amperes,    depending   upon  the  1'^^  ' 
the  service  pipe.     The  time  required 
the  water  varies  from  five  to  fifteen 
In  the  case  of  the  6  in.  water  main  ;ii[ 
of  about  600  amperes  thawed  out  theJir' 
about  one  hour. 

In  thawing  out  the  service  pipes  tl 
of  the  building,  or  the  city,  has  a  ?lu 
hand  who  disconnects  the  service  pil 
the  house  pipe  at  the  building  wa 
secondary  wire  is  connected  to  the 
pipe  and'  the   other   to   the   nearest  t 
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1  tliving  out  a  street  main  the  two  sec- 
rv    res  are  connected  to  the   tire   plug 

e' t' 


ends  of  the  block  where  the  main 


us    feature    in    connection   with    the 
rred  on  Monday,  Feb.  10.     Sunday, 
IV  the  warmest  day  we  had  in  two 
thermometer   ranging  above   50°. 
tai  i:any  people  who  had  been  allowing 
wlcr   to    run    theretofore    in    order    to 
thjpipes  from  freezing  noted  the  thaw, 
isihed  that  the  cold  weather  was  over. 
i,t''here  was  still  (J   ft.  of   frost  in  the 
the  thaw  which  we  had  on  Sun- 
penetrate  more  than   an  inch   or 
III.  lie  ground.    As  a  result  we  received 
.']  per  cent   more   orders    for   thawing 
r.  on  the  day  following  the   thaw 
I  received  on  any  one  day  up  to 

\e    been    a    number    of    instances 

e  pipes  have  been  thawed  out  a 

and    a    smaller    number    where 

en  thawed  out  three  times. 

ost  to  the  customers  has  averaged 

'    and    $lo    each,    which    is    much 

I  II  any  other  method  of  thawing  out 

ifi    when  they  are   frozen   between   the 

■  [d   the   street   main.     To    dig   up   the 

1(1  nd  thaw   out   the   pipes   would    have 

.■•   iderably  more  expensive,  and  in  ad- 

ild  make  the  pipes  more  vulnerable 

•,  as  was  shown  by  our  first   few 

■iich  cases  the   earth,   having  been 

freezing   weather,    could    not   be 

perly  in  the  ditch,  consequently  the 

rated    the    loosely    packed     frozen 

'.he   trench   far  more  ouickly   than 

.ive  penetrated   through    the   solid 


r.  inomic  Study  of  the  Four  Alter- 
Methods    Considered    for 
le    Disposal    of    the    Gar- 
bage,    Rubbish     and 
Ashes  of  Toronto. 

n. 

■nt    abstract     of     the     report     of 

Gregory  on   the  disposal  of   the 

■ic  city  of   Toronto   takes   up   the 

vo  projects,   C  and    D.     Projects 

'.ere   considered    in    our   issue   of 

!912.     The   present    abstract    also 

the    relative    advantages    of    the 

:>  considered,  and  the  recommcnda- 

engineers  as  to  choice  of  method 

desirable,   for  Toronto   conditions, 

PROJECT    c. 

I  s  project  it  is  proposed  that  the  gar- 
.  ibbish  and  ashes  be  collected  separate- 
1  the  garbage  be  disposed  of  by  the  re- 
iij  process,  grease  and  tankage  being 
iT'd,  that  all  of  the  rubbish  be  inciner- 
jd  that  all  of  the  ashes  be  removed  to 
Band  used  for  filling  up  and  reclaiming 
Id. 

»  dering   first  the   question    of    the    dis- 

I  f  the  rubbish,  it  is  proposed  that  two 

i    incinerators   would    be    installed    and 

1  «ame   locations  proposed    for   the   two 

t  incinerators    in    Projects    A.     and     B, 

t    on  property  owned  by  the  city  at  the 

Market  and  on  property  which   would 

Tcd  by  the  city  near  Greenwood  Ave. 

Projects  A  and  B  it  is  suggested  that 

(i-  be  redistricted  so  as  to  pr'ovide  only 

Inain    collection    districts,     namely,     an 

^  district  and  a  western  district. 

two   rubbish     incinerators     would,     in 

•    be    similar    to    the    two    refuse     in- 

ors  proposed  under   Project   A,  except 

ley   would   be   of    much    less    capacity. 

incinerator    would    have     a    net     rated 

y  of  burning  60  tons  of  rubbish  per  24 

and  would  be  provided  with  two   fur- 

eacli   capable   of    burning    the    above 

t.     While  each    furnice  would  thus   be 

^  of  burning  60  tons  of  rubbish  per  24 

only  one  furnace  would  be  in  service  at 

ne.the  other  being  held  in  reserve.  No 

mill  would  be  provided  and  no  power 


would  be  produced.  Plectric  current  for 
lighting  and  operating  the  incinerator  would 
be  purchased  from  the  Hydro-Electric  Com- 
mission. .\  railroad  siding  would  be  built 
on  the  property  at  each  incinerator  to  pro- 
vide for  the  removal  of  the  clinker. 

.\t  each  incinerator  site  a  loading  station 
would  be  built  lor  the  loading  of  garbage  onto 
cars.  The  loading  station  would  consist  of  a 
covered  building  tlirough  which  a  railroad  sid- 
ing would  extend,  ibe  building  being  of  suffi- 
cient length  to  receive  two  cars.  The  gar- 
bage wagons  would  be  driven  into  the  build- 
ing and  the  cars  loaded  with  garbage,  either 
by  dumping  the  garbage  direct  into  the  cars 
from  the  wagons  or  in  some  other  manner, 
depeiKling  on  whether  the  wagons  would 
come  in  above  the  cars  or  on  the  same  level 
as  the  railroad  siding.  For  transporting  the 
garbage  from  the  loading  stations  to  the 
reduction  works,  special  cars  built  of  steel 
and  holding  about  -10  tons  of  garbage  w^ould 
be  used.  The  body  of  the  car  would  be  semi- 
circular and  set  on  trunnions  so  that  it  could 
easily  be  turned  to  discharge  the  whole  load 
at  one  operation. 

It  is  proposed  that  the  garbage  rcduclion 
works  be  located  about  10  miles  cast  of  the 
city  and  near  the  shore  of  L.ike  Ontario. 
■  .V  railroad  spur  would  be  built  to  connect  the 
reduction  works  with  the  Grand  Trunk  Rail- 
way, and  each  night  the  loaded  garbage  cars 
would  be  transported  to  the  redirction  Works. 
empty  cars  being  left  at  the  loading  stations 
for  receiving  the  garbage  collected  on  the  day 
following. 

-At  the  reduction  works  the  garbage  cars 
would  be  received  in  a  covered  unloading 
building  in  which  the  garbage  would  be 
dumped.  It  would  then  be  loaded  into  a  con- 
veyor and  transported  to  tlie  digester  build- 
ing which  contains  the  digesters  in  which 
the  garbage  is  cooked,  and  also  the  presses 
for  pressing  the  cooked  material  removed 
from  the  digesters.  From  the  digester  build- 
ing the  pressed  tankage  would  be  transported 
to  a  dryer  building  which  contains  the  dryers 
in  which  the  present  tankage  is  dried.  From 
the  dryer  building  the  dry  tankage  would  go 
to  tlie  percolating  building  in  which  grease  is 
extracted  from  the  dry  tankage  by  mean.-;  of 
the   naphtha   process. 

The  liquids  removed  from  the  pressed  tank- 
age in  t!io  digester  building  would  go  to  a 
.grease  separating  and  evaporating  building, 
where  the  grease  is  drawn  off  and  the  re- 
maining liquids  evaporated  down  to  a  syrup. 
This  syrup  would  then  be  mixed  with  the 
percolated  tankage  and  the  mixture  dried, 
after  which  the  tankage  is  ready  for  ship- 
ment. Tile  grease  would  be  stored  in  tanks 
:ind  then  either  loaded  into  tank  cars  or  into 
barrels  depending  on  the  method  of  trans- 
portation and  point  of  destination. 

The  reduction  works  would  have  a  net 
rated  capacity  of  handling  an  average  of  240 
tons  of  garbage  per  day,  but  would  have 
sufficient  reserve  to  handle  the  maximum 
amount  which  might  be  expected  in  any  one 
day.  In  addition  to  the  buildings  and  equip- 
ment briefly  mentioned  heretofore,  a  power 
plant  would  be  provided  in  which  would  be 
located  the  boilers  for  supplying  steam  and 
the  pumps  for  supplying  water  to  the  various 
parts  of  the  works.  TIic  equipment  through- 
out would  be  operated  by  electricity,  and  the 
power  would  be  purchased  from  the  Hydro- 
F.lectric  Commission,  a  power  line  being  run 
from  the  city  to  the  reduction  works,  as 
estimates  which  have  been  made  indicate  that 
it  would  be  cheaper  to  thus  secure  power  than 
to  produce  it  at  the  works.  An  office  would 
be  provided  and  also  a  railroad  track  scale 
for  weighing  garbage  received  at  the  works 
and  grease  and  tankage  shipped   from  them. 

The  estimated  cost  of  construction  of  the 
two  60-ton  rubbish  incinerators,  without  pro- 
viding means  for  picking  out  the  salable  por- 
tions of  the  rubbish,  but  including  land, 
fencing,  railroad  sidings  and  paving  is  $227,- 
700.  The  estimated  annual  cost  of  operating 
the  two  rubbish  incinerators  including  fixed 
charges  when  handling  the  rubbish  from  a 
population    of    600,000    is   $47,180,    and    when 


handling   the    rubbish    from    a    population    of 
only  400,000,  it  is  $41,580. 

In  Tables  1,  II  and  III  are  given,  some- 
what in  detail,  the  estimated  cost  of  construc- 
tion of  the  two  60-ton  rubbish  incinerators 
and  also  the  estimated  annual  cost  of  opera- 
tion of  the  same  when  handling  the  rubbish 
from  a  population  of  600,000  and  from  a  pop- 
ulation of  400,000  but  without  utilizing  the 
salable  part  of  the  rubbish. 

The  estimated  cost  of  construction  of  the 
two  loading  stations,  of  the  garbage  reduction 
works  and  of  the  power  lino  from  the  city  to 
the  reduction  works,  including  land,  fencing, 
railroad  sidings  and   paving  is  $.J38,200. 

The  estimated  gross  annual  cost  of  opera- 
lion  of  the  two  loading  stations  and  reduction 
works  including  fixed  charges  when  handling 
the  garbage  from  a  population  of  600,000  is 
$160,1)70.  The  amount  of  grease  and  tankage 
which  have  been  recovered  from  the  garbage 
.ind  the  prices  which  have  been  received  for 
the  sale  of  the  same  at  Cleveland  and  Colum- 
bus, Ohio,  have  been  mentioned  before.  As  a 
basis  for  estimating  the  receipts  from  the 
operation  of  reduction  works  at  Toronto,  it 
is  assumed  that,  with  the  naphtha  process,  the 
amount  of  grease  which  w-ould  be  recovered 
would  be  3.5  per  cent,  and  the  dry  tankage 
15  per  cent,  of  the  weight  of  the  garbage  re- 
duced. It  is  further  assumed  that  the  average 
price  which  would  be  received  for  grease 
would  be  3.5  cts.  per  pound  and  for  tankage 
$7  per  ton.  These  figures  are  believed  to  be 
conservative.  On  this  basis  it  is  estimated 
that,  with  a  population  of  600,000,  the  receipts 
from  the  sale  of  grease  and  tankage  would 
be  $210,000  per  annum,  thus  giving  a  total  net 
annual  income  of  $40,030.  The  estimated  gross 
annual  cost  of  operation  of  the  loading  sta- 
tions and  reduction  works,  including  fixed 
charges,  when  handling  the  garbage  from  a 
population  of  400,000  is  $131,060  and  the  es- 
timated receipts  from  the  sale  of  grease  and 
tankage  $140,000,  giving  a  total  estimated  net 
annual  income  of  $8,040.  In  these  estimates 
of  the  annual  cost  of  operation  freight  charges 
for  tr.insporling  tlie  garbage  to  the  reduction 
works  have  been  included. 

In  Tables  IV,  V  and  VI  are  given,  some- 
what in  detail,  the  estimated  cost  of  con- 
struction of  the  two  loading  stations  and  of 
the  reduction  works,  and  also  the  estimated 
annual  cost  of  operation  of  and  income  from 
the  same  when  handling  the  garbage  from  a 
population  of  600,000  and  from  a  population 
of  400,000. 

.-\s  this  project  involves,  not  only  the  in- 
cineration of  the  rubbish  but  the  reduction  of 
the  garbage,  the  previous  estimates  of  the 
cost  of  construction  and  annual  cost  of  opera- 
tion of  the  two  rubbish  incinerators,  of  the 
two  loading  stations  and  of  the  reduction 
works  must  be  combined  in  order-  to  arrive 
at  the  total  cost  of  construction  and  opera- 
tion. Combining  these  estimates  it  is  found 
that  the  total  estimated  cost  of  construction 
of  the  two  60-ton  rubbish  incinerators,  of  the 
two  loading  stations  and  of  the  reduction 
works  is  $765,900.  The  total  estimated  net 
annual  cost  of  operation  of  these  works  with 
a  population  of  600.000,  including  fixed 
charges,  is  $7,1.50.  and  with  a  population  of 
400,000,  it  is  $33,.540. 

PROJECT    D. 

Reduction  of  the  Garbage  and  Incineration 
of  the  Rubbish  With  Utilization  of  the  Salable 
Part  of  the  Rubbish. — This  project  is  similar 
to  Project  C,  just  described,  except  that  the 
salable  parts  of  the  rubbish  would  be  picked 
out  and  sold.  The  garbage  rubbish  and  ashes 
would  be  collected  separately.  The  garbage 
would  be  disposed  of  by  the  reduction  process, 
grease  and  tankage  being  recovered.  The 
rubbish  would  be  delivered  to  incinerators 
where  the  salable  material  is  picked  out  and 
tlie  remaining  portion  burned.  All  of  the 
ashes  would  be  removed  to  dumps  and  used 
for  filling  up  and  reclaiming  low  land. 

.'\s  was  the  case  in  Project  C  it  is  proposed 
that  two  rubbish  incinerators  would  be  in- 
stalled and  at  the  satnc  locations.  As  in  all 
the  previous  projects  wdiich  have  been  con- 
sidered  it   is   suggested   that   the  citv   be    re- 
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T.VBLE  I.— ESTIMATED  COST  OF  CON- 
STRUCTION OF  TWO  60-TON  RUBBISH 
INCINERATORS  FOR  A  POPUL.-VTION  OF 
COO. 000  WITHOUT  UTILIZING  THE  SAL- 
ABLE PART  OF  THE  RUBBISH. 

Net   capacity    of    each    incinerator    (tons    of 
rubbish   per  24   hrs. ) 60 

Net   capacity    of    two    incinerators    (tons    of 
rubblsli   per  24   hrs.) ^. 120 

rt?  id 


a  6 

Si 


CO  c  C 

Land — 

At    cattle    market    (owned    by 

city)     

Near    Greenwood    Ave $     S,540 

Fence     $     1.000  1.000 

Railroad    Sidins — 

At   cattle   market 3,140        

Near   Greenwood   Ave 600 

Paving     2.250  2,250 

Incinerator — 
Building — 

Excavation     700  700 

Foundation.s     3,500  3.500 

Superstructure     11,250  11,250 

Chimney     3,500  3,500 

Equipment — 

Furnace     48.000  48,000 

Storage  hoppers    8,600  8,600 

Cranes     7.000  7,000 

Clinker    hoist 1.000  1,000 

Ventilating    apparatus 1,060  1,060 

Lavatory-  and  locker  house 2,000  2,000 

Scale,   scale  liouse  and  office...       3.000  3,000 

$  96,000     $102,000 
Engineering  and   Contingencies, 

15   per   cent 14,400         15,300 

Total    estimated    cost $110,400     $117,300 

Grand    total    estimated   cost   $227,700. 

TABLE    II.— ESTIMATED   ANNUAL    COST    OF 
OPERATION     OF    TWO     60-TON     RUBBI.SH 
INCINERATORS  WITH  A  POPUL.\TION  OF 
600,000    ■mTHOUT    UTILIZING    THE    SALE- 
ABLE   PART    OF    THE    RUBBISH. 
Weight  of  rubbish  burned  at  each  incinerator 
annually,   15,000  tons;   at  two  incinerators  30,000 
tons.      Average    weight    of    rubbish     burned    at 
each  incinerator  daily,  50  tons;  at  two  incerators 
100  tons.    Working  days,  320. 


5-= 


One   Incinerator — 

Supei-v-ision   and    weighmaster $  4,800  $0,320 

Labor     7,680  0.512 

Removal   of  clinker,   3,000   tons   at 

30    cts 900  0.060 

Power  and   light 3S0  0.024 

Maintenance   and   repairs 1,060  0.071 

Estimated  annual  cost  of  opera- 
tion  of  one  incinerator $14,800     $0,987 

Estimated  annual  cost  of  opera- 
tion  of  second  incinerator 14,800       0.987 

$29,600     $0,987 

Fixed   Charges — 
Interest      4      per     cent     on 

$227,700     $9,110 

Sinking  fund   3.72   per  cent 

on    $227,700 8,470       17,580       0.586 

Total    estimated     annual    cost 
of    operation $47,180     $1,573 

TABLE  III.— ESTIMATED  ANNUAL  COST  OF 
OPERATION  OF  TWO  60-TON  RUBBISH 
INCINERATORS  WaTH  A  POPULATION  OF 
400.000,  WITHOUT  UTILIZING  THE  SALE- 
ABLE PART  OF  THE  RUBBISH. 

Weight  of  rubbish  burned  at  each  Incinerator 
annually.  10.000  tons;  at  two  incinerators  20.000 
tons.  Average  weight  of  rubbish  burned  at  one 
incinerator  daily.  34  tons;  at  two  incinerators 
67  tons.    Working  days,  320. 

One  incinerator — 

Supervision    and   weighmaster $  3.600     $0,360 

Labor     6,400       0.640 

Removal    of   clinker,    2,000    tons   at 

30   cts 600       0.060 

Power  and   light 360       0.036 

Maintenance  and  repairs 1,040       0.104 

Estimated  annual  cost  of  opera- 
tion  of  one   incinerator $12,000     $1,200 

Estimated  annual  cost  of  opera- 
tion of  second  incinerator 12,000       1.200 

$24,000     $1,200 

Fixed   charges — 
Interest     4      per     cent     on 

$227,700     $9,110 

Sinking    fund    3.72    per    cent 

on    $227,700 8,470       17,580       0.879 

Total  ertimated  annual  cost  of 
operation     $41,580     $2,079 


districted  so  as  to  provide  only  two  main  col- 
lection districts. 

The  two  rubbish  incinerators  would  be 
similar  to  those  proposed  under  Project  C 
except  that  each  would  have  a  net  rated 
capacity  of  burning  40  tons  of  rubbish  per  24 
hours.  Each  incinerator  would  be  provided 
with  two  furnaces,  each  capable  of  burning 
the  above  amount.  In  addition  to  the  eqtiip- 
ment  required  for  incineration,  additional 
equipment  would  be  provided,  as  in  Project 
C,  for  the  sorting  out  and  handling  of  the 
salable  part  of  the  rubbish.  No  clinker  mills 
would  be  provided  and  no  power  produced, 
for  the  reason  before  stated,  namely,  that 
electric  current  for  lighting  and  operating  the 
incinerators  can  be  purchased  cheaper  from 
the  Hydro-Electric  Commission  than  it  could 
be  produced  at  the  works. 

As  in  Project  C  a  loading  station,  for  the 
loading  of  garbage  onto  cars,  would  be  built 
at  each  incinerator  site  similar  to  those  pro- 
posed under  Project  C.  The  cars  for  trans- 
porting garbage  from  the  loading  stations  to 
the  reduction  w-orks  would  be  the  same  as 
those  previously  described.  A  railroad  siding 
would  be  built  on  the  property  for  the  load- 
ing of  the  garbage  onto  the  cars  and  for  the 
removal  of  the  clinker  from  the  incinerators. 

The  reduction  works  would  be  located  at 
the  site  proposed  under  Project  C,  namely, 
about  10  miles  east  of  tlie  city  and  near  the 
shore  of  Lake  Ontario.  The  works  would 
have  the  same  average  rated  capacity,  namely. 
240  tons  of  garbage  per  day.  and  would  be 
of  the  same  size  as  those  proposed  under 
Project  C.  A  description  of  these  works  will 
not  be  repeated  here. 

The  estimated  cost  of  construction  of  the 
two  40-ton  rubbish  incinerators,  including 
means  for  sorting  out  and  handling  the  sal- 
able part  of  the  rubbish,  and  including  land, 
fencing,  railroad  sidings  and  paving  is 
$2.5.5,300. 

The  estimated  gross  annual  cost  of  opera- 
tion of  the  two  incinerators,  including  fixed 
charges,  when  handling  the  rubbish  from  a 
population  of  600,000  and  including  the  cost 
of  picking  out  and  handling  the   salable  part 

TABLE     n^— ESTIMATED     COST     OF     CON- 
STRUCTION    OF     GARBAGE     REDUCTION 
WORKS    FOR    A    POPULATION    OF    600.000. 
Capacity    of    works,    240    tons    of    garbage    per 

24  hours. 
Land — 
For  cattle  market  loading  station 

(owned   by  city) 

For      Greenwood      Ave.      loading 

station      $  8,540 

For  railroad  spur 3,600 

For    reduction    works 7,500 

$  19,640 

Loading  Stations — 

Cattle    market    $23,260 

Greenwood    Ave 17,100 

40,360 

Garbage  cars,   13  at  $2,000 26,000 

Power    transmission    lines 25,000 

Railroad    spur    6,000 

Reduction  Works — 

Grading  and    drainage $  6,000 

Railroad  tracks    3,000 

Railroad    track    scale 3,iOO 

Water    supply    10,500 

Garbage  unloading,  building  and 

equipment     10,000 

Digester   Building — 

Building     $27,000 

Equipment    50,700 

77,700 

Grease  separating  and  evap- 
orating  building — 

Building     $14,000 

Equipment    32,200 

46,200 

Dryer  building — 

Building     $26,000 

Equipment    33,000 

59,000 

Percolating   building — 

Building     $17,000 

Equipment    22,000 

39,000 

Naphtha    storage    vault 5,500 

Power  plant — ■ 

Building     $19,000 

Chimney    5,000 

Equipment    64,000 

■ S8,000 

Office    3,000 

351,000 

$468,000 
Engineering    and    contingencies.     15    per 
cent    70,200 

Total    estimated   cost  of  construction.  .$538,200 


of  the  rubbish  is  $92,,510.     The  receil 
the  sale  of  the  material  picked  out 


^  from 
.ubbish  are  estimated  on  the  same  b.-r.''' 
Project  B,  namely,  $2.2.5  per  ton  ol.ii '! 
handled,  or  $67,500  per  annum,  tin',,.,';? 
a  total  estimated  net  annual  cost  of  ''"  ■ 
of  $25,010.  The  estimated  gross  aiDif'^.! 
of  operation  of  the  two  incineratorsmi'i' 
ing  fixed  charges,  when  handling  t!i  ■-'"' 
from  a  population  of  only  400.000  :  ■ 
and  the  estimated  receipts  from  the^ip 
material  picked  out  from  the  rubbish^j'iv,, 

TABLE   v.— ESTIMATED    ANNUAL  Crt 
OPERATION    AND    INCOME      FRO  (.,, 
BAGE   REDUCTION  WORKS  WIThI  nm 
ULATION   OF   600,000.  '    "''■ 

Weight  of  garbage  reduced  annuall'  u 
tons;  average  weight  of  garbage  reduc  j  ' 
200  tons;   320  working  days.  '™"<^  dail; 

y  loo  ' 
Operation —  Tota'va^'' 

Labor  at   loading  stations $    i  6(  fc" 

Freight    on    garbage.    60,000    tons  " 

at   30   cts ij  Q( 

Reduction  works — •  '        '      ' 

Supt.    and    clerk $3,700 

Labor    41,260 

Electric   current    3  600 

Coal.  18.000  tons  at  $2.35.  42,300 
Naphtha.   30.000  gals.,  at 

$0,085    2,550 

Miscellaneous  supplies  . .  3,000 
Miscellaneous  expenses  .  3,600 
Repairs  and  renewals...  8,000 
Removal  of  ashes,     2.700 

tons  at  30  cts 810 

108,82,  LSI, 

Fixed  charges —  "  " 

Interest,     4  per   cent  on 

$538,200    $21,530 

Sinking    fund      3.72      per 

cent     on     538,200 20,020 

41,55i  I) 

Total    estimated    gross     annual  ~ 

cost    of   operation $169,97(}9. 

Income  From  Sale  of  Product, 
Grease. — 
3.5    per    cent    of    60,000    tons    of 
garbage  =  4,200,000  lbs.  4,200,- 

000  lbs.  at  3V2   cts $147,00(1' - 

Tankage — 

15  per  cent  of  60.000  tons  of 
garbage  =  9,000  tons.  9,000 
tons  at  $7 63,0001 

Total  estimated  gross  annual 
Income    $210,00013, 

Total  estimated  net  annual  in- 
come     $4O,030!(l,v5 

TABLE  VI.— ESTIMATED  ANNUAL  CC  0? 
OPERATION  OF  AND  INCOME  FROJIAB- 
BAGE  REDUCTION  WORKS  WITH  .'OP- 
ULATION   OF   400,000. 

Weight    of    garbage    reduced   annually,  0,0» 
tons;  average  weight  of  garbage  reducedai 
133  tons;  320  working  days. 


Operation —  Total,  m 

Labor  at  loading  stations $    1,600  i.C 

Freight   on    garbage,      40,000    tons 

at   30   cts .■..• 12,000  0, 

Reduction  works — 

.Supt.  and  clerk $  3,700 

Labor 29,420 

Electric  current    2,520 

Coal.  12,000  tons  at  $2.35.  28,200 
Naphtha,   20,000  gals.,  at 

$0,085    1,700 

Miscellaneous  supplies  . .  3,000 
^liscellaneous  expenses  .  2,730 
Repairs  and  renewals...  5,000 
Removal   of  ashes,    1,800 

tons  at  30  cts 540 

■ 76,810  IVJ 

$  90,410  :.K» 
Fi.xed   charges — 
Interest.     4   per  cent   on 

$538,200    $21,530 

Sinking     fund,     3.72     per 

cent   on   $538,200 20,020 

■    41,550  .03? 

Total    estimated    gross      annual 

cost  of  operation    $131,960   .2S' 

Income   From   Sale   of   Product. 
Grease — 

3.5  oer  cent  of  40.000  tons  of 
garbage  =  2.800,000  lbs.  2,800,- 

000  lbs.   at  3%    cts $  98,000    45' 

Tankage — 

15  per  cent  of  40,000  tons  of  gar- 
bage =  6,000  tons.  6,000  tons 
at  $7   42,000    »^ 

Total  estimated  gross  annual  in-  ,. 

oome     $140,000   Sir 

Total   estimated   net  annual   in-  ,,, 

come   $    S,040    J«= 
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le    total  estimated   net   annual   cost   of 
atii  of  $28,510. 

Tiles  VII,  VIII  and  IX  are  given, 
.\vl:  in  detail,  the  estimated  cost  of 
trivon  of  '''^  '•^^'°  'lO-ton  rubbish  in- 
•atdi  and  also  the  estimated  annual  cost 
nclion  of  the  same  when  handling  the 
islJrom  a  population  of  600,000  and  from 
ipiydon  of  400,000  and  with  utilization 
le  liable  part  of  the  rubbisli. 
le  ttimated  cost  of  construction  of  the 

losing  stations,  of   the   garbage   reduc- 

wks,    of   the   power   line,    etc.,   is    the 
;  rfthat  in  Project  C,  namely,  $538,200. 

fJn.ited  annual  cost  of  operation  and 
d  annual  income,  with  a  popula- 
|>00  and  with  a  population  of  400,- 


i.!.\II. —ESTIMATED     COST     OF     CON- 

.  >V  OF  TWO  40-TON  RUBBISH  IN- 

,  .JRS  FOR  A  POPULATION  OF  600,- 

\  HI  UTILIZATION  OF  THE  SALABLE 

R-ilF  THE   RUBBISH. 

ily  of  each  incinerator,  40  tons  of 
.4  hours;  net  capacity  of  two  incin- 
:t-'ns  of  rubbisli  per  '2i  l\ours. 

Inciner- Inciner- 
ator at    atorat 
Cattle     Green- 
Market,  wood  av. 

Mariiet  (.owned  by 

iiwood  Ave $  i2i266 

1,250  1,250 

ling- 
Market 2,800       

iiwood  Ave 600 

4,000  4,000 

700  700 

.3  5.200  5.200 

ture    16,750  16,750 

3,500  3,500 

.lit— 

32,000  32.000 

ippers    5,700  5,700 

7,000  7.000 

.:st  1,000        1,000 

.;    apparatus     1,000  l.oou 

■(S    4,350  4,350 

■nveyor    5,000  5.000 

d   punches G.OOO  6,000 

•  ■us  equipment 4,000  4.000 

■■     ;ind  locker  house 2,750  2.750 

,! ale  house  and  office 3,000  3,000 

$106,000     $116,000 
and   contingencies, 
t 15.900         17,400 

iiated    cost $121,900     $133,400 

,i!  estimated  cost  $255,300. 

tJ  \nn.— ESTIMATED  ANNUAL  COST 
!?ERATION  OF  AND  INCOME  FROM 
"  40-TON  RUBBISH  INCINERATORS. 
"i  A  POPULATION  OF  600,000.  WITH 
I'ZATION  OF  THE  SALABLE  PART 
IE  RUBBISH. 

I;  t  of  rubbish  delivered  at   each  inciner- 

Jiually,    15,000    tons,    at    two    incinerators 

■■".000  tons.    Weight  of  rubbish  burned 

:ierator  annuallv  10,000  tons,  at  two 

annually,     20,000      tons.      Average 

1   iiibbish  delivered  at  each  incinerator 

I    tons,    at   two    incinerators    daily.    100 

verage  weight  of  rubbish  burned  at  each 

^tor  daily,    33   tons,   at    two    incinerators 

I  tons.    320  working  days. 

Per  ton  of 
'  Rubbish 

•tion.  Total.  Handled. 

I  inerator— 
)  .islon  and  weighmaster.$  4.S00        $0,320 

1    25,920  1.728 

:  h1  of  clinkers,  2,000  tons 

^ 600  0.040 

I   light   1.080  0.072 

ce  and  repairs 4,000  0.267 

;jated  annual  cost  of  oper- 

'n  of  one  incinerator $36,400        $2,427 

'  ated  annual  cost  of  oper- 

jn  of  second  incinerator..   36,400  2.427 

1  $72,800         $2,427 

I'harges— 

I  St.  4  per  cent  on 

■,■300, $10,210 

■  ig    fund,    3.72    per 

;    on    $255,300 9,500 

19.710  0.G57 

estimated    gross    annual 

of  operation $92,510         $3,084 

Income   from   Sale   of   Material 
1   handled.   30,000   tons   at 
67.500  2.250 

estimated  net  annual  cost 

operation    $25,010        $0,834 


000,  are  the  same  as  those  in  Project  C  and 

may  be  summarized  as   follows: 

With   Population   of  600,000. 

Estimated  gross  annual  cost  of  operation 
of  the  two  loading  stations  and  reduc- 
tion works,  including  iix.d  charges $169,970 

i-stiniated   annual    income   from   tlie   sale 

of  grease  and  tankage 210,000 

Estimated  net  annual   income $  40,030 

With   Poimlation   of  400,000 

i-stimated  gross  annual  c.i.st  of  operation 
of  the  two  loading  stations  and  reduc- 
tion works,  including  lixed  charges...  .$131,960 

t-stiinated  annual  income  from  the  sale 
of  grea.se  and   tankage 140  000 


Estimated  net  annual  Income $    8,040 

Combining  these  estimates  it  is  found  that 
the  total  estimated  cost  of  construction  of  the 
two  40-ton  rubbish  incinerators,  including 
equipment  for  picking  out  and  handling  the 
salable  portions  of  the  rubbish,  of  the  two 
loading  stations  and  of  the  reduction  works, 
complete,  is  $T9.'?,o00.  With  a  population  of 
400,000  the  estimated  net  annual  cost  of 
operation  of  these  works  is  $2O,|70,  but  with 
a  population  of  600,000,  instead  of  a  net  cost 
of  operation,  there  is  an  estimated  net  annual 
income  of  $1-5,020. 

CONCLUSIONS. 

It  will  be  seen  that  while  the  projects  for 
reducing  garbage  and  incinerating  rubbish 
require  a  much  greater  outlay  for  construc- 
tion than  the  projects  for  incineration  of 
.garbage,  rubbish  and  ashes,  being  $287,500 
more  without  equipment  for  picking,  and 
$304,200  more  with  such  equipment,  the  annual 
cost  of  operation,  due  to  the  return  from 
the  sale  nf  products,  is  very  much  less.  With- 
out picking  over  the  rubbish,  the  annual  cost 
of  operation  with  a  population  of  600,000  is 
$117,790  less,  and  with  picking  it  is  $114,090 
less,  than  the  annual  cost  of  incinerating 
together  garbage,  rubbish  and  ashes. 

When  we  compare  the  cost  of  operation  for 
a  population  of  only  400,000  assuming  for 
convenience  that  the  first  outlay  is  the  same 
as  for  the  larger  population,  we  have  the  fol- 
lowing annual  cost:  Incineration  of  garbage, 
rubbish  and  a  portion  of  the  ashes  (a)  without 
picking  over  rubbisli,  $102,510;  (b)  with  pick- 
ing over  rubbish,  $86,.570.  Reduction  of  gar- 
bage and  incineration  of  rubbish  (a)  without 
picking  over  rubbish,  $33,540;  and  (b)  with 
picking  over  rubbish,  $20,470  per  year. 

These  estimates  show  that  for  a  population 
of  400,000,  without  picking  over  the  rubbish, 
the  annual  cost  of  operation  for  the  reduction 
project  is  $69,000  less,  and  with  picking  it  is 
$66,100  less,  than  the  annual  cost  of  incinerat- 
ing  both   the   garbage   and   the   rubbish. 

The  above  figures  show  conclusively  that 
the  project  for  incinerating  both  the  garbage 
and  rubbish  of  Toronto,  in  the  near  as  well 
as  the  distant  future,  is  materially  more 
costly  than  the  project  for  reducing  the  gar- 
bage and  incinerating  the  rubbish.  This 
circumstance  as  already  said  is  due  to  the  fact 
that  the  heat  created  by  the  incineration  can- 
not be  converted  into  electric  power  for  the 
price  paid  directly  for  the  Niagara  power. 
It  is  also  partly  due  to  the  absence  of  a  mar- 
ket for  the  clinker,  although  even  with  such 
a  market  the  balance  still  weighs  greatly 
against  the  incineration  of  garbage  and  rub- 
bish. 

With  reduction  of  the  garbage  and  incin- 
eration of  the  rubbish,  foregoing  the  profit 
to  be  derived  from  picking  over  the  latter, 
the  total  outlay  for  construction  would  be 
$765,900  for  a  population  of  600,000.  The 
annual  cost  of  operation,  including  fixed 
charges,  would  range  from  $33,540  at  the  be- 
ginning, for  a  population  of  400,000  down  to 
$7,150  for  a  population  of  600,000.  If  the 
rubbish  is  picked  over,  the  total  outlay  for 
construction  would  be  $793,500.  The  annual 
cost  of  operation,  including  fi.xed  charges, 
would  range  from  $20,470  at  the  beginning 
for  a  population  of  400,000  to  an  annual  profit 
of  $15,020  for  a  population  of  600,000.  The 
annual  saving  in  expense  derived  from  pick- 
ing, therefore,  ranges  from  $13,070  to  $22,170. 

In  view  of  the  facts  above  set  forth  the 
engineers  found  that  for  the  Cit>'  of  Toronto 


TABLE  IX.— ESTI.MATED  ANNUAL  COST  OF 
OPERATION  OF  AND  INCOME  FROM  TWO 
40-TON  RUBBISH  INCINERATORS  WITH 
A  POPULv\TION  OF  400,000,  WITH  UTILI- 
ZATION OF  THE  SALABLE  PART  OF  THE 
RUBBISH. 

Weight  of  rubbish  delivered  at  each  Inciner- 
ator annually.  10,000  tons,  at  two  incinerators 
annually  2U.O0O  tons.  Weight  of  rubbish  burned 
lit  each  incinerator  annually,  6,500  tons,  at  two 
Incinerators  annually,  13,000  tons.  Average 
weight  of  rubbish  delivered  at  each  incinerator 
dally,  34  tons,  at  two  Incinerators  dailv,  67  tons. 
Average  weight  of  rubbish  burned  at  each  in- 
cinerator daily.  22  tons,  at  two  incinerators 
daily   44   tons.     320   working  days. 

Per  ton  of 
„  Rubbish 

Operation.  Total.  Handled. 

One    incinerator — 
Supervision   and   welghmaster.$  3,600        $0,360 

Lahor    18,880  1.888 

Removal  of  clinker.   1,300   tons 

at    30    cts 390  0.039 

Power    and    light i.oso  0.108 

Maintenance  and   repairs 2,950  0.295 

Estimated  annual  cost  of  oper- 
ation   of    one    incinerator $26,900         $2,690 

Estimated   annual    cost   of   oper- 
ation  of  second    incinerator.  26,900  2.690 

„,      ,      ,  $53,800         $2,690 

Hxed   charges — 
Interest,   4   per  cent  on 

$255,300     $10,210 

Sinking    fund.    3.72    per 

cent  on   $255,300 9,500 

19,710  0.985 

Total    estimated    gross    annual 

cost    of    operation $73,510         $3,675 

Income  From   Sale  of  Material. 
Rubbish   handled.    20.000   tons   at 
$2,25    45,000  2.250 

Total  estimated  net  annual  cost 
of  operation    $28,510        $1,425 


the  reduction  process  for  converting  the 
garbage  into  salable  products,  the  incinera- 
tion of  the  rubbish  and  the  utilization  of  the 
ashes  for  filling  land  or  for  other  purposes, 
is  materially  cheaper  tlian  incinerating  both 
the  garbage  and  rubbish,  together  with  a  suf- 
ficient heat  for  a  complete  incineration  of  the 
organic  matter. 

RECOMMENDATION. 

In  Toronto  the  most  material  difference 
between  the  projects  of  incineration  and  re- 
duction considered  in  the  report,  so  far  as 
the  engineering  aspects  are  concerned,  is  that 
of  cost.  The  engineers,  therefore,  recom- 
mended the  adoption  of  the  project  accord- 
ing to  which  the  refuse  must  be  separated  into 
three  parts  to  be  separately  collected,  the 
garbage  to  be  converted  into  salable  products 
by  the  reduction  process,  the  rubbish  to  be 
incinerated  either  w-ithout  or  with  prior  pick- 
ing over,  and  the  ashes  to  be  disposed  of  by 
dumping  onto  low  ground  or  for  use  in 
making  road   foundations. 


Plans  are  being  drawn  by  Junior  United 
States  Engineer  R.  B.  Gillette,  Jr.,  for  the  con- 
struction of  the  lock  and  dam  at  White  Rock 
-shoals  in  the  Trinity  River  for  the  city  of 
Dallas,  Tex.  The  construction  will  be  under 
the  direction  of  Major  Thomas  H.  Jackson 
and  Capt.  Ernest  Graves.  The  work  is  to  cost 
about  $200,000.  The  lock  and  dam  will  be  at 
mile  180,  from  the  mouth  of  the  river  at  Gal- 
veston Bay.  The  lift  of  the  lock  is  to  be  18 
ft.  The  bottom  of  the  lock  is  to  be  79  ft. 
above  mean  low  tide  in  the  bay.  The  lock  is 
to  be  of  monolithic  construction,  its  top  at  ele- 
vation 103  ft.,  or  24  ft.  above  the  floor  of  the 
lock.  The  water  level  wnII  rise  to  97  ft.  The 
lock  length,  over  all,  will  be  239  ft.  Its  boat 
capacity  will  be  140  ft.,  at  least.  Its  width  is 
.50  ft.  The  distance  from  the  river  wall  of  the 
lock  to  the  wing  wall  on  the  far  side  of  the 
river  is  200  ft.  Of  this  distance  17  feet  next 
the  lock  will  be  the  drift  chute,  with  bottom  at 
91  ft.,  a  section  that  can  be  closed  when  the 
lock  is  in  operation.  There  is  a  4-ft.  wall  of 
concrete  between  this  chute  and  the  section  of 
the  dam  whose  concrete  top  will  be  at  89  ft. 
Another  4-ft.  wall  separates  this  56-ft.  section 
from  the  long  section.  116  ft.,  to  the  wing  wall. 
The  wing  wall  is  40  ft.  and  there  is  a  land 
wall  to  prevent  washing  or  erosion  by  the 
floods.    The  shamlin  type  of  dam  is  to  be  used. 
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DRAINAGE    AND     IRRIGATION     SECTION 


The  Irrigation  System  of  the  Southern 
Alberta  Land  Co.,  Ltd. 

Contributed   bv   Augustine  H.   Ayers.    Assoc.   II. 
Am     Soc.    C.    E..    Principal   Assist- 
ant Engineer. 

In  the  southeastern  part  of  the  Province  of 
Alberta.  Canada,  about  -50  miles  west  of  the 
citv    of    Medicine    Hat,   a   block   of    semi-arid 


Rockies,  flows  east  and  southerly,  and  at  2 
point  on  the  south  boundary  of  the  tract,  joins 
with  the  Belly  River  to  form  the  South  Sas- 
katchewan. Its  glacial  origin,  combined  with 
the  influence  of  the  lakes  at  its  source,  makes 
the  discharge  curve  of  this  stream  remarkably 
regular,  rising  from  a  minimum  of  2,000  sec. 
ft.  during  the  winter,  to  flood  height  of  50,000 
sec.  ft.  sustained  during  June  and  July,  and 
tlien  slowly  decreasing  to  its  minimum  again 
in  the  late  fall.  The  average  yearly  discharge 
is  about  2,500,000  acre  feet,  75  per  cent  of 
which  is  available  during  the  irrigation  pe- 
riod,  making  possible  a  large  tributary   acre- 


Fig.    1  —  Map    Showing    Irrigation    System    of     the    Southern    Alberta    Land    Co. 


bench  land,  half  a  million  acres  in  extent,  is 
being  developed  by  a  combination  of  Canadian 
and  English  capital,  under  the  name  of  The 
Southern  Alberta  Land  Co.,  Ltd.  The  rainfall 
of  this  portion  of  Alberta  is  about  11  ins. 
yearly,  only  a  portion  of  which  occurs  during 
the  growing  period  of  crop  development,  and 
for  this  reason  this  land,  until  late  years,  had 
been  thought  fit  only  for  grazing  iinmense 
herds  of  cattle  and  horses.  The  rivers  of  this 
section  of  the  country  have  abundant  supply 
of  water  from  their  source  in  the  Rockies 
above  the  snow  line,  but  in  that  portion  of 
their  course  within  the  prairie  section  of  the 
country,  their  slope  is  slight,  and  their  valleys 
narrow  and  deeply  scored  with  side  drainage, 
making  the  economic  construction  of  a  gravity 
canal   systein  difficult  if  not  impossible. 


age.  Only  one  other  system  of  any  size  takes 
water  from  the  Bow  River,  requiring  a  pos- 
sible maximum  of  1,200,000  acre  feet,  leaving 
therefore  a  comfortable  margin  for  the  300,000 
acres   under  this  system. 


A   suitable   point   for   the   canal  i:lu 
found  about  45  miles  southeast  of  cLJ 
an  elevation  of  2,975.    The  Bow,  at  E  „ 
has  a  fall  of  8  ft.  to  the  mile,  and  I  f J' 
is  much  shallower  than  in  the  low(frM,; 
of   the    river.     With   a   ruling  gradl  ni 
in   5,000  the  canal  soon  drew  awayLu'. 
river  to  the  bench,  following  the  easllont 
the  Blackfoot  Indian  Reserve  from  re- 
ward.    About  60  miles  cast  of  the  Iifo ',! 
the   canal   line   turns   southward  intq  „', 
natural  depression,  glacial   in  origin,2  ^; 
long  and  from  %  to  2%  miles  in  wiji 
bottom  of  this  valley,  nearly  level  fit/, 
tire  length,  is  50  ft.  below  the  canalevV 
at  its  northern  end,  and  by  the  consti[tic' 
a    low    dam   at    either   end   of   this  He 
storage  reservoir  was  obtained,  of  36'CO 
feet  capacity,  the  lower  end  of  whichas 
■50  miles  from  the  land  to  be  waterec 

From  the  lower  end  of  this  reseoir 
Lake  McGregor,  as  it  is  called,  the  (.al 
follows  the  slope  of  the  valley  for  fo  n 
then  debouches  into  the  valley  of  t  1 
Bow  River,  a  tributary  of  the  Belly,  hi, 
follows  for  ten  miles,  then  emerges  ito 
divide  between  the  drainage  of  the  w 
Belly.  This  divide  is  a  series  of  broi, 
ing  ridges  interspersed  with  low  sag  « 
are  the  determining  points  of  the  la, 
cation.  The  slope  of  the  divide  r 
heavier  than  tlie  ruling  gradient  of  t  c. 
and  it  is  necessary  to  dispose  of  1.5;  i' 
surplus  grade.  Nine  drops  will  be  corru, 
of  which  two,  within  the  irrigable  aa. 
be  used  to  develop  power  for  pumpii  0 
land  otherwise  inaccessible  to  a  gravit-y; 

The  irrigable  area  is  split  up  by  0 
leys  adding  materially  to  the  cost  of  1  r 
ect.  About  05  miles  below  Lake  Mc(,'ji 
low  wide  depression  cuts  through  t 
from  the  Bow  to  the  Belly.  The  canaji 
this  valley  about  three  miles  south  oti; 
per  end  at  a  point  where  it  is  4,800  1 
and  45  ft.  below  grade,  hence  its  nar  ' 
Wide    Valley.      Twenty    miles    furtlit  djivn 
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Fig.  2 — Section  of  Diversion  Dam  at  Intake    of   Main   Canal. 


Owing  to  this  obstacle  to  a  gravity  system, 
the  original  layout  was  for  a  pumping  system 
taking  water  from  the  South  Saskatchewan 
atid  irrigating  the  land  on  the  east  of  the  Bow 
River.  This  was  abandoned  on  account  of 
maintenance  and  operation  charges,  and  the 
Bow  River  drainage  was  canvassed  for  a  pos- 
sible gravity  location.  The  Bow  River  rises 
in  two  glacial  lakes  on  the  east  slope  of  the 


TOPOCR.\PHIC  FEATURES. 

The  land  to  be  irrigated  lies  on  both  sides 
of  the  Bow  River,  north  of  the  Belly  and 
Saskatchewan,  and  at  an  elevation  of  250  ft. 
or  more  above  them.  East  of  the  Bow  the 
land  slopes  to  the  north  and  east,  away  from 
the  steep  banks  of  the  Saskatchewan,  while  on 
the  west  side  of  the  Bow  it  rises  gradually  to 
the  foothills  of  the  Rockies  west  of  Calgary. 


the  canal  the  Bow  River  Valley  is  cro;>' 
at  this  point  the  river  is  200'  ft.  belo« 
grade.  A  wood  stave  pipe  siphon  will  1 
structed  here,  crossing  the  river  propci 
pile  and  timber  bridge  GOO  ft.  long,  whi' 
serve  also  for  a  highway  crossing. 

DIVERSION   DAM    AND   INTAKE 

The  dam  is  in  three  sections ;  a  concr 


d- 


version  weir  in  the  main  channel,  530  ft."?' 


h. 


vnz. 
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jrtllembankment  1,800  ft.  long  across  little  classilied  material.  In  liic  tilth  and  sixth  encountered,  making  excavation  exceedingly 
ioniiland:  and  a  second  weir,  similar  to  miles,  m  order  to  avoid  itttirnins  to  the  steep  difficult.  To  safeguard  the  canal  section  from 
irst  nd  52t'.   ft.   long,   across   the   minor      cut  banks,  a  .section  8..*"n   it    long  is  encoun-       sliding  of  the  banks,  it  will  be  lined  with  con- 
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Fig.    3 — Wood    Stave    Siphon    Crossing    East     Arrowwcod    Creek. 


•he   north    side,   with    crest    1    ft. 

•he  main  weir,  thus  acting  as  an 

■  illway  in  high  water. 

:h  side,  and  built  monolithic  with 

■■rsion  weir,  are  the  intake  .gates 

.,  sluices.    The  intake  gates,  five  in 

!circ  Stone)'  sluices,  8x10  ft.,  set  with 

5  i  9  ft.  below  the  crest  of  the  main 

tit  they  may  discharge  their   full   ca- 

to  the  canal  even  in   tlie   low   stage 

;  ver.     The  scouring  gates  are  similar 

n   two  in  number,  and  set  with  their 

lower  than  the  intake  gates  to  carry 

s   from  the  intake  gates  and  if  neces- 

;c  rain  the  pond  back  of  the  dam  in  low 

li  oncrete  dams  are  of  gravity  section, 
6,)es  of  2  to  1  upstream  and  V-2  to  1 
it  am,  and  rounded  crest  and  cushion. 
utream  and  downstream  toes  are  car- 
.<  below  the  main  foundations,  and  the 
;tam  toe  is  further  safeguarded  against 
riling  by  a  cutoff  of  steel  sheet  piling 
I  )  refusal.  Six  strings  of  old  rails 
r:d  longitudinally  through  the  dam  and 
r'  and  toe  are  protected  against  ice 
f  rails  imbedded  in  the  surface  on  5-ft. 
^  The  concrete  apron  is  overlaid  with 
)lik  driftbolted  to  timbers  imbedded  in 
)  rete,  as  a  protection   against  ice   iin- 

irth  embankment  on  Johnson  Island  is 
;h,  with  slopes  3  to  1  upstream.  2  to  1 
am,  and  top  width  of  "20  ft.  The  up- 
!ope  is  riprapped  with  boulders  grout- 
|th  concrete.  The  earth  embankment, 
j:  at  the  north  end  of  the  spill  dam, 
I  top  of  the  intake  structure  are  all  10 
;  the  crest  of  the  spill  dam  and  11  ft. 
at  of  the  main  diversion  weir,  provid- 
,  large  capacity'  of  110,000  sec.  ft.  As 
test  flood  recorded  is  55,000  sec.  ft. 
!vides  ample  freeboard  in  the  flood 
1  the  river. 

.    FEEDER   CAX.\L. 

the  diversion  dam  to  Lake  McGregor, 
:  canal  has  a  cross-sectional  area  of 
|:t.  and  capacity  of  1,035  sec.  ft.  The 
radient  is  1  in  5,000,  with  additional 
•  all  flume  and  siphon  crossings.  The 
:  miles  is  built  along  the  foot  of  the 
nks,  heavy  excavation  work,  with  but 


tered,  in  which  the  cut  runs  from  40  to  04 
ft.  in  depth.  The  excavation  of  the  top  of 
this  cut  was  removed  by  teams  working  grad- 
ers and  wagons.  The  main  part  of  the  exca- 
vation was  done,  however,  by  two  70-ton  At- 


Jxd'xZO'. 


Crete  for  6,0U0  ft.  .The  lining  will  consist  of 
concrete  side  slabs,  8  ins.  thick,  held  in  place 
by  cross  struts.  20  ft.  centers,  at  top  and  bot- 
tom of  the  slab. 

Below  this  cut  little  trouble  was  encountered 
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Fig. 


rimber    Flume    Carrying    Canal     Across    Coulees. 


lantic  shovels  and  one  40-ton  Marion,  hauled  except  with  side  drainage.  The  smaller  coulees 
in  overland  from  the  railroad  at  High  River.  were  crossed  by  heavy  fills,  but  the  larger  ones. 
Much  loose  rock,  gumbo  and  water  has  been       six  in  number,  required  structures.     West  .Vr- 
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rovvwood  Creek,  a  small  stream,  dry  part  of 
the  season,  is  crossed  by  a  timber  flume,  1,100 
ft.  long  and  42  ft.  in  height  to  bed  grade.  The 
waterway  is  16  ft.  wide  and  10  ft.  deep,  car- 
ried by  8x16  in.  stringers  on  framed  bents.  16 
ft.  centers.  These  in  turn  are  erected  on  four 
wooden  piles  per  bent.  Bents  are  heavily 
cross-braced  and  alternate  bents  are  towered 
to  resist  longitudinal  stresses;  500,000  ft.  B.  M. 
of  coast  fir  was  required  for  this  structure. 
In  the  twenty-first  mile  East  Arrowwood 
Creek  is  crossed  by  a  siphon,  consisting  of 
two  7.5  ft.  wood  stave  pipes,  1,200  ft.  long 
and  under  a  ma.\imum  head  of  135  ft.  The  in- 
take and  outlet  are  practically  identical  rein- 
forced concrete  structures,  designed  to  in- 
crease and  decrease  the  velocity  of  the  water 
with  the  slightest  possible  loss  of  head.  The 
sides  of  the  valley  are  steep  and  of  unstable 
material  on  account  of  which  the  footings  of 
the  concrete  structures  are  carried  to  rock 
where  possible  and  the  pipes  are  carried  up  the 
sides  of  the  valley  on  reinforced  concrete 
cradles.  The  creek  crossing  proper  is  made  by 
a  framed  structure  set  on  concrete  piers,  car- 
ried to  bed  rock. 

With  a  ruling  gradient  of  1  in  5,000,  all 
side  drainage  is  eliminated  by  the  thirty-first 
mile  and  from  this  point  to  the  lake  the  grade 
is  increased,  thereby  reducing  cost  of  canal 
excavation  by  reducing  the  section.  Even 
with  this  expedient  the  lake  is  reached  au  an 
elevation  well  above  the  high  water  of  2,860 
and  in  the  last  two  miles  of  the  canal  a  flight 
of  drops  will  be  built  which  can  be  eliminated 
if  at  any  future  date  it  seems  necessary  to 
increase  the  capacity  of  the  lake. 

LAKE    M'GREGOR. 

The  works  necessary  to  convert  Snake  Val- 
ley, as  it  is  locally  called,  into  a  storage  reser- 
voir, consist  of  earthen  dams  at  either  end; 
the  North  dam  is  3,100  ft.  long  and  48  ft.  in 
height,  and  the  South  dam  is  1,900  ft.  long  and 
46  ft.  in  height.  These  dams  are  25  ft.  wide 
on  top,  rise  10  ft.  above  high  water  level  and 
have  inner  and  outer  slopes  of  1%  to  1.  The 
inner  slopes  are  faced  with  riprap  of  boulders 
laid  in  concrete,  which  is  well  bonded  into  a 
heavy  concrete  footing,  carried  6  ft.  below 
the  toe  of  the  dam  into  the  heavy  clay  of  the 
foundations.  .At  tlie  South  Dam  are  the  con- 
trolling works  for  the  outlet  canal.  These 
consist  of  two  5xlO-ft.  Stoney  sluices  set  in 
a  heavy  reinforced  concrete  gate  tower  con- 
necting to  a  segmental  arched  concrete  out- 
let culvert,  carrying  water  through  the  dam. 
Buttressed  wing  walls  lead  to  and  from  the 
above  structures,  and  are  bonded  thoroughly 
into  the  boulder  riprap  of  the  water  face.  The 
canal  is  also  heavily  riprapped  for  250  ft.  away 
from  the  outlet  and  concrete  baffles  are  built 
into  the  floor  of  the  outlet  to  reduce  the 
velocity  before  entering  the  canal. 

OUTLET  CAN.^L. 

The  outlet  canal  follows  the  east  side  of 
Snake  Valley  for  five  miles,  then  turns  sharply 
to  the  east,  encountering  the  side  walls  of  the 
valley  of  the  Little  Bow,  upon  whose  steep 
side  slopes  it  lies  for  eight  miles.  Within 
this  section  of  the  work  much  loose  and  solid 
rock  was  found  making  the  location  of  a  safe 
canal  difficult  and  its  construction  costly  in 
the   extreme,    one    mile   of   this   work    having 


cost  in  the  aggregate  $120,000.  To  safeguard 
this  section  of  the  canal  an  automatic  spillway 
IS  being  built  at  mile  si.x,  so  constructed  that 
if  the  canal  is  overloaded  at  the  lake,  the  excess 
will  spill  over  at  this  point  leaving  the  canal 
below  with  only  its  normal  amount  of  water. 
.\t  mile  twelve  a  wasteway  will  be  built  to 
drain  the  canal  in  case  of  accident,  to  the  banks 
at  any  point  below. 

-\t  mile  15  the  canal  turns  away  from  the 
Little  Bow  and  follows  the  north  slope  of 
the  divide  for  35  miles  until  it  enters  the 
Company  land  at  mile  50.  Between  the  Little 
Bow  and  Mile  39  there  are  seven  drops.  These 
water  is  passed  through  four  trapezoidal  weirs 
onto  semi-circular  concrete  lips,  which,  break- 
ing the  force  of  the  fall  and  reducing  the 
thickness  of  the  water  sheet,  discharge  it 
quietly'  into  the  cushion  below  grade,  whence 
it  passes  through  bafifles  into  the  canal  below. 
These  drops  are  of  1,800  sec.  ft.  capacity  and 
range  from  8.7  to  15.8  ft.  in  height. 

At  mile  47  the  first  lateral  takes  150  sec.  ft. 
from  the  canal  for  the  land  in  the  southwest 
part  of  the  tract  and  in  the  ne.xt  three  miles 
two  laterals  take  out  300  sec.  ft.  for  the  block 
of  land  to  the  north  and  west,  while  between 
these  headgates  a  second  wasteway  is  being 
built  to  discharge  into  an  old  lakeb'ed  nearby. 

MILE   WIDE  VALLEV    FLUME. 

From  mile  50  to  mile  64  the  canal  follows 
the  south  slope  of  the  ridge  which  at  this  latter 
point  flattens  out  and  is  broken  by  the  wide 
shallow  vallev  known  as  the  Mile  Wide  Val- 
ley. The  canal  crosses  this  depression  by  a 
timber  flume  4,800  ft.  long  and  45  ft.  maximum 
height  to  bedgrade.  The  construction  of  this 
flume  is  similar  to  the  West  Arrowwood 
Flume,  but  the  grade  is  heavier  and  the  sec- 
tion smaller.  The  waterway  is  16  ft.  wide  and 
7.5  ft.  deep,  carried  on  8xl6-in.  stringers,  rest- 
ing on  framed  bents  at  20  ft.  centers.  Each 
bent  is  built  on  four  concrete  pedestals,  6  ft. 
in  height,  carried  4  ft.  below  ground  surface 
to  the  soKd  gravel  strata.  The  velocity  in  the 
canal  above  the  flume  is  2.9  ft.  per  second 
while  the  velocity  in  the  flume  itself  will  be 
12.0  ft.  per  second.  To  increase  the  velocity 
to  this  figure  will  require  2.1  ft.  velocity  head, 
which  will  be  allowed  for  in  the  entrance  to 
the  flume.  To  reduce  this  velocity  at  the 
downstream  end  will  require  the  opposite  ac- 
tion and  this  will  be  attained  by  aid  of  a 
check  headgate  at  the  east  end  of  the  flume, 

BOW   RIVER   CROSSING. 

For  the  ne.^t  15  miles,  cir  until  within  four 
miles  of  the  Bow  River  the  canal  follows  the 
north  slope  of  the  divide,  two  drops  being  nec- 
essary to  obtain  supporting  grade.  These 
drops  each  16  ft.  in  height,  will  be  used  to 
develop  power  which  may  be  used  for  pump- 
ing water  onto  high  'land  not  available  under 
the  gravity  system,  or  for  any  other  industry 
which  can  use  water  power  for  six  months  in 
the  year. 

For  three  miles  on  each  side  of  the  river 
crossing  the  land  is  low.  necessitating  heavy 
double  fills  with  flat  slopes  and  easy  curves. 
The  yardage  in  these  six  miles  is  800,000  cu. 
yds.  which  has  been  placed  during  the  last 
season  by  120  teams  operating  six  graders  and 
50  wagons. 


The  crossing  itself  of  the  Bow  'V;L  • 
a  wood  stave  siphon,  consisting  ofLVo^r 
jiipe,  6,5-50  ft.  long  and  under  180  ft  Q  '■ 
head.  This  will  be  laid  in  cut  andk? 
the  water  edge,  and  will  be  carried  in,  ? 
river  proper  on  a  timber  structure,  iUfj  ' 
jile  bents  24  ft.  apart,  and  protecterlkl 


pile  bents  -'4  tt.  apart,  and  protectedfom  •"' 
action  bv  breaker  crib  piers  m  the  riJ  1 " 
.At  the  inlet  and  outlet  ends  then 
reinforced  concrete  structures  to  pn 
crease  and  reduce  the  velocity  of  t 
.A  blowoff  will  be  built  into  the  p: 
lowest  point  to  drain  and  clean  the  il 
not  in  use 


»ill  be 
rly  in- ' 
wattt, 
.at  its 
f  when 


the 


EASTERN   EXTENSION.         I 

East  of  this  crossing  the  main  cantfolW 

ridge  in  a  northeasterly  directi^ajj  ! 

mile  20  empties  into   Reservoir  No.  ^a 

trolling  and  storage  basin  of  36,000  U  fe!i 

capacity.        From     this     reservoir    t  cam 

branches,  following, both  sides  of  aiij...] 

ley   extending   eastward   to  the   SaskwJ 
r»:.. —     ^^A    .....* — ; —   oit ^      r  *^^"ii\ 


River,  and  watering  90  per  cent  of 
between  the  two  branches. 


eljiri 


PROGRESS    OF    WORK. 

The  diversion  dams,  earth  embankiit 
intake  structure  have  been  completed  a 
of  $150,000  and  water  has  been  runr> 
the  dam  since  May,  1911.  The  feed'c 
involving  3,500,000  cu.  yds.  of  excaio 
practically  complete  except  for  the  in' 
the  Big  Cut  and  the  drops  at  Lake  MJr, 
The  two  dams  at  Lake  McGregor  h; 
placed  and  ritirapped,  and  the  outlet  ui. 
completed.  The  outlet  canal,  4,300,00(u, 
of  excavation  work,  is  90  per  cent  ccpl, 
as  far  as  the  e.xcavation  is  concerned.tic 
structures  will  be  built  in  the  spring' 
The  Mile  "Wide  Valley  Flume  and  ■ 
River  Siphon  are  already  under  comjc 
East  of  the  Bow  River  the  canal  is  cip 
to  Reservoir  No.  2  and  a  large  parji 
lateral  construction  from  this  point  .n 
is  now  under  construction.  The  sysn 
be  completed  in  the  next  season  an  u 
will  be  turned  into  the  lake  early  in  th,;j- 

The  intake  works.  East  and  Westirr 
wood  Crossings,  flumes,  spillways,  :. 
Feeder  Canal,  and  outlet  from  La 
Gregor  were  built  by  the  Carter-Hai;\ 
ger  Co.,  Ltd.,  of  Winnipeg.  The  eartljr 
the  canals  and  dams  is  being  done  1 J 
McArthur  Co.,  Ltd.,  also  of  Winnipt 
riprapping  of  the  dams  at  Lake  M  r* 
the  lining  of  the  big  cut,  and  the  Mi  V 
Valley  Flume  are  being  built  by  in; 
force  account  under  the  direction  ofie 
gineering  department. 

PERSONNEL. 

Mr.   James  D.   McGregor   is  Manaj?  ^" 
rector  of  the  Southern  Alberta  Land  (. 
Mr.  Arthur  M.  Grace,  M.  Am.  Soc.  i  E 
Chief   Engineer,   and   has   had  charge : 
preliminary   and   final   surveys,  and  est 
tion   of   all   the   work   since   its  begin. 
1906.     The  Llppef  Division,  including  :  v 
from  the  intake  to  the  South  Dam,  L 
Gregor,  has  been  under  the  direct  supi'i 
of   Mr.   Frank   .A.   Wallace,  as  Princi; 
sistant  Engineer;  and  the  writer,  as  I." 
.Assistant  Engineer,  has  had  supervisio'i 
Lower  Division,  from  the  South  Dano  tlie 
east  limit  of  the  company  tract. 
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The  Reinforced  Concrete  Arch  Bridge 

of  328-ft.   Clear  Span  Over  the 

River  Tiber  at  Rome. 

(staff  ARTICLE.) 

The  longest  and  boldest  reinforced  concrete 
arch  in  the  world  has  been  completed  across 
the  River  Tiber  at  Rome.  This  arch  has  a 
clear  span  of  328  ft.  and  a  rise  of  32.8  ft. 
It  is  not  merely  the  long  span  and  flat  curve 
of  the  arch,  however,  which  make  the  struc- 
ture a  bold  one ;  the  sections  taking  the  thrust 
are  exceedingly  light  and  the  abutments  are 
carried     on   a   construction     which     virtually 


amounts  to  a  floating  foundation.  Complete 
details  of  the  arch  are  not  available  but  the 
last  numbers  of  Annales  des  Fonts  et  Chaus- 
sccs  contains  a  general  description  which  gives 
the  following  data. 

The  bridge  over  the  Tiber,  known  as  the 
Ponte  del  Risorgimento,  was  initiated  under 
exceptional  circumstances.  To  connect  the 
two  parts  of  the  Exposition  of  1911,  located 
on  opposite  banks  of  the  river,  a  temporary 
w-ooden  bridge  had  been  planned.  The  loca- 
tion of  this  structure  was  practically  on  the 
site  where  the  new  plan  for  the  city  of  Rome 
called  for  a  permanent  masonry  bridge.  The 
municipal    authorities,    therefore,    advanced    a 


proposition  to  co-operate  with  the  ex 
officials  and  substitute  for  the  temporar  '■ 
a  permanent  structure  of  reinforced  ca 
After    a    consideration    of    several  pi- 
offer  was  made  by  the  representative   • 
of  the  firm  of  Hennebique  to  construe 
gle  span  arch  in  time  for  the  use  of  tli 
sition  for  the  sum  of  1.250,000  lire,  aboi  - 
000.     This  proposition  was  accepted  .>' 
1909. 

The  bridge  ■vvas  designed  by  the  eiif 
of  the  firm  of  Hennebique.    As  showr 
general    view.   Fig.   1.   it   consists  of  :- 
ring,  carrying  solid  spandrel  walls  and  iiO' ; 
zontal  roadway  platform  flanked  by  abnf'-" 
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pa  itly  soliJ  masonry.  As  a  matter  of 

asliown  bv  the  drawings  of  Fig.  2,  the 

■utjjn  is  cellular  throughout,  the  abut- 

a  well  as  the  arch  span  being  made 


of  the  river  showed  succeeding  layers  of  sand, 
sandy  earth  and  clayey  sand,  becoming  less  and 
less  stable  as  the  depth  incrca>ed.  The  French 
article  describes  the  lower  layers  as  being  of  a 


made  of  washed  and  screened  gravel  and  both 
natural  Portland  cement  and  true  Portland  ce- 
ment. The  wall  forms  were  made  in  panels 
and   used    over   and   over.     The   arch   center 


Fig.   1 — The  328-ft.   Span   Reinforced   Concrete  Arch    Bridge   Over  the   River  Tiber  at  Rome 


;j«rics  of  longitudinal  and  transverse 

ranged  as  is  described  further  on. 
iv  h  of  the  bridge  over  all  is  20  m. 
ft  or  19.2  m.  (63  ft.)  between  parapet 
ttie  up  of  a  13-m.  (42.6-t  ft.)  roadway 
«■  .3.1-m.  (lO.lT-ft.)  sidewalks.  The 
•a  carries  two  electric  railway  tracks 
m  r  the  roadway  platform  are  various 
her  conduits. 

ives  the  genera!  structural  details 

.,i.i  abutments.     The  arch   ring  is  a 

pie,  curved  to  a  circular  arc.     It  is  20 

7  I  ins.)  thick  at  the  crown,  and  50  cm. 

thick  at  the  springing  line  where 

-  .J  along  the  edge  into  a  triangular 

1,,-ansverse  beam,  bearing  against  lon- 

n:  diaphragms   resting  on   a   slab   floor 

a  slab  rear  wall.    There  arc  seven 

hragms  and  the  arch  ring  carries 

.i.urel  walls  which  continue  the  dia- 
mover  the  arch  from  abutment  to  abut- 

ore  correctly,  probably,  the  abutment 
rans  are  continuations  of  the  spandrel 

"he  spandrel  walls  are  all  20  cm. 
I  jis.)  thick  and  they  are  braced  to- 
•  ansversely  at  intervals  by  thin  ver- 
«  s  as  indicated  by  Fig.  2.  The  span- 
ai  transverse  walls  carry  a  slab  and 
ftform  which  forms  the  bridge  floor. 
:  or,  walls  and  arch  ring  as  described, 
f  einforced  concrete   and   are    further- 

!  molded  together  into  a  virtually 
itc  structure.  From  this  statement 
ajirent  that  the  arch  thrust  has  a  re- 
[  ction  not  merely  of  that  of  the  thin 
ri;,  but  in  addition  of  some  portion  of 
[);drel  walls.  Virtually  the  structure 
e  by  the  end  retaining  walls,  the  outer 
r<  walls,  the  arch  ring  and  the  roadway 
ri  and  subdivided  by  interior  partitions, 
:llar  flat  topped  arch.  Thfs  flat  topped 
■ii  at  the  ends  on  horizontal  slabs  sup- 
1^1  piles  and  abuts  by  means  of  the  end 
ii  walls  against  cellular  abutments. 

■llular  abutment  construction  is  indi- 
'   Fig.  2.     Each   abutment  consists  of 

igitudinal  vertical  walls  in  line  with 
lUrel  walls  of  the  arch  and  of  a  num- 
f'-ansverse  vertical  walls,  the  two  sets 
il  dividing  it  into  rectangular  compart- 
.tThis  cellular  structure  has  no  floor; 
(jlhe  walls  at  each  intersection  rest  on 
c|te  pile  or  pier.  Similar  piles  support 
a  footings  of  the  arch  ends.  One  abut- 
'istruction  only  is  shown  by  Fig.  2; 
ri'site  abutment  is  similar  except  that 
is  footing  is  extended  in  front  of  the 
»:  face  to  form  an  apron  terminating 
f-off  wall   of   vertical    concrete    sheet 

'Phis  protection  was  deemed  unneces- 
c  the  side   illustrated.     Like   the   arch 

,6  abutment  walls  are  reinforced. 
;.  f  the  notable   features   of   the  bridge 

undations.     Borings  on  the  two  banks 


Huiditc  iangeusc,  which  may  be  Englished  in 
a  fashion  as  "muddy  fluidness."  As  a  founda- 
tion for  a  325-ft.  arch  bridge  such  material 
evidently  offers  little  comfort  to  the  designer 
and  we  believe  that  engineers  will  agree  with 
us  that  its  use  as  a  foundation  by  the  French 
designers  of  the  arch  was  the  boldest  feature 
of  their  very  bold  work. 

The  system  of  construction  adopted  was  one 
considerably  used  in  France,  known  as  the 
comprcssol  system.  Briefly  it  consists  of 
forming  holes  in  the  soil  by  repeatedly  drop- 
ping heavy  pointed  weights  (conical  or  pro- 
jectile shaped)  until  the  required  depth  is 
reached.  These  holes  are  then  fllled  gradually 
with  concrete  which  is  compacted  by  repeated 
drops  of  a  heavy  pear-shaped  weight.  The 
theory  of  the  construction  is  not  only  that  con- 
crete piles  or  piers  are  formed  but  that  the 
forming  of  the  holes  and  the  compacting  of 
the  concrete  by  heavy  wciglits  dropped  from 
a  height,  solidifies  tlie  surrounding  soil  and  in- 
creases greatly  its  bearing  pow'er.  There  were 
used  for  each  abutment  96  piles,  72  of  which 
were  bearing  piles  under  the  walls  of  the  abut- 
ment and  24  were  intermediate  piles  employed 
solely  to  compact  the  soil.  .Mtogether  the  vol- 
ume of  material  forced  into  the  soil  by  the 
means  described  was  for  the  tw-o  abutment 
areas.  1.717  cubic  meters.  .\s  the  average  depth 
to  which  the  piles  penetrated  was  9  m.  (29% 
ft.),  the  volume  of  foundation  compacted  was 


was  of  special  construction  and  will  be  des- 
cribed more  in  detail. 

High  water  periods  being  frequent  and  se- 
vere in  the  Tiber,  the  falsework  for  the  center 
had  to  be  made  stable  against  flood  and  drift. 
Provisions  for  navigation  had  also  to  be  made. 
Eight  pile  piers  were  constructed  at  intervals 
across  the  river.  Each  pier  consisted  of  a 
double  row  of  eight  piles  capped  with  a  re- 
inforced concrete  girder.  From  each  girder 
there  were  erected  eight  concrete  posts.  These 
posts  were  braced  together  and  from  bent 
to  bent  by  reinforced  concrete  struts.  On  top 
of  each  row  of  posts  was  set  a  wooden  cup  on 
wedges.  These  ca^s  carried  the  joists  and 
lagging  boards.  The  choice  of  the  construction 
described  was  determined  first  by  the  desire 
for  a  strong  and  rigid  center  and  second  by 
the  fact  that  it  could  be  constructed  by  the 
regular  concrete  workers.  Its  security  against 
shock  was  demonstrated  during  construction 
by  the  collision  of  a  vessel  with  one  of  the 
pile  piers.  This  collision  broke  off  the  two 
end  pairs  of  piles  and  left  the  concrete  cap 
projecting  cantilever-like.  No  deflection  of 
the  center  resulted. 

The  record  of  progress  of  construction  was 
in  outline  as  follows :  Work  was  begun  driv- 
ing sheet  piling  for  the  cut-oflt  wall  mentioned 
above  on  Dec.  18,  1909,  and  completed  March 
t,  1910.  The  construction  of  the  centers  fol- 
lowed and  was  completed  in  September,  1910. 


Half  Section  AB       Half  Section  CD 

Honzcnrai S:;:..r.Tr:r^jj.^,/:tiutment      Horn  Sscria'.  &JiSof/liu'aent 

Fig.  2 — General   Structural   Details  of  328-ft.  Reinforced  Concrete  Arch. 


r20x20x9m.)  2  =  10,800  cu.  m.,  so  that  the  ad- 
ditional material  forced  into  the  soil  was  0.16 
cu.  m.  per  cubic  meter. 

The   concrete   employed    for   the   work    was 


)utmcnt: 
J  orting  pilps 
YactiiK  piles 
•itment: 
J  nrtiiiK  piles 
)  >actlng  piles 


Begun.  Completed. 

Jan.  2,  1910  June  8.   1910 

Sept.  20,  1910.  Oct.    11.    1910 

Feb.   IS,   1910  .luly  17,   1910 

•Oct.  20,  1910  Dec.   17,    1910 


.Meanwhile,   the   comprcssol    pile   driving    was 
begun  and  finished  as  shown  at  the  left. 

Construction  of  abutments  began  July  27, 
1910,  and  of  the  arch  Oct.  9,  1910;  concret- 
ing proceeded  continuously  and  was  com- 
nleted  Feb.  25,  1911.  The  centers  were  struck 
beginning  .April  1  and  ending  .<\pril  11,  1911. 
The  testing  wa*  begun  .April  17,  1911.  From 
the  date  of  beginning  work   to  that  of  com- 
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pletion,  the  time  elapsed  was  15  months.  The 
actual  working  time  was  380  days,  of  which 
i60  days  were  rainy  and  during  which  work 
was  frequently  retarded  by  frost  and  Hoods. 


An    Investigation    of    Concrete     Flat 
Floor  Slabs  Using  Flexible  Rub- 
ber Models. 

The  rapid  introduction  and  development  of 
flat  slab  floors  of  reinforced  concrete  is  sufrt- 
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Deformations  in  Dnistons  of  Micrometer 
Fig.  1. 

cient  evidence  of  the  great  importance  of  this 
type  of  construction.  In  fact,  the  demands 
of  owners  and  builders  for  flat  slabs  are  so 
msistant,  that,  in  spite  of  the  lack  of  re- 
Uable  methods  of  design,  many  acres  of  such 
floors  are  built  every  year.  The  insistence 
of  this  demand  has  led  many  engineers  to  ad- 
vance theories  of  the  structural  action  of  flat 
slabs,  and  these  theories  yield  perhaps  the 
most  striking  contrasts  and  disagreements  to 
be  found  in  modern  engineering  practice.  The 
reason  for  this  is  largely  because  the  flat  slab 
is  an  extreme  example  of  redundant  struc- 
ture, and  mathematical  analyses  of  it  have  so 
far  been  based  upon  certain  arbitrary  assump- 
tions which  vary  in  the  different  analyses. 
The  differences  in  these  assumptions  are  so 
great  that  the  practical  applications  of  the 
theories  founded  upon  them  to  flat  slabs  of 
reinforced  concrete  yield  results  varying  by 
about  400  per  cent.  This  variation  leads  one 
to  class  the  flat  slab  as  beyond  the  range  of 
pure  analysis  and  one  must  look  to  experi- 
mental engineering  for  a  satisfactory  solution 
of  the  problem.  In  a  paper  read  at  the  re- 
cent convention  of  the  National  .\ssociation 
of  Cement  Users.  Mr.  Frank  J.  Trelease  de- 
scribes a  study  conducted  under  the  direction 


Fig.  2. 

af  Mr.  A.  E.  Lindau,  Chief  Engineer,  Cor- 
rugated Bar  Co.,  Buffalo,  N.  Y.,  to  deter- 
mine the  nature  and  distribution  of  stresses 
in  flat  floor  slabs.     This  paper  follows: 

The   usual   load   tests    of    completed    struc- 
tures may  be  dismissed  at  once  as  being  en- 


tirely inadequate  as  a  basis  of  design.  In 
these  tests  as  usually  made,  but  one  panel  of 
a  structure  is  loaded  which  does  not  give 
maximum  stress  conditions  in  a  fiat  slab 
floor.  Even  if  several  panels  be  loaded  and 
the  test  carried  to  destruction,  it  will  at 
best  only  roughly  indicate  the  stresses  at  the 
weakest  point  of  the  structure  under  the 
scheme  of  loading  employed  and  cannot  give 
any  information  as  to  the  economy  of  the 
design. 

A  very  recent  and  more  adequate  form  of 
test  on  completed  structures  is  that  in  which 
several  panels  of  a  building  are  loaded,  not 
necessarily  to  destruction,  and  in  which  the 
actual  elastic  deformations  of  both  steel  and 
concrete  are  measured  by  extensometers. 
The  results  obtained  in  such  a  test  would 
form  a  satisfactory  basis  for  the  design  of 
similar  structures  if  one  could  eliminate  from 
the  results  the  effects  of  tension  in  the  con- 
crete, arch  action,  annular  slab  action,  and 
many  other  indeterminate  factors,  which  en- 
ter largely  into  all  tests  of  reinforced  con- 
crete. These  effects  are  so  indeterminate  that 
they  cannot  be  satisfactorily  eliminated,  thus 
rendering  results  of  tests  on  completed  struc- 
tures a  more  or  less  unsatisfactory  basis  of 
design.  The  average  engineer  hesitates  to 
count  on  these  factors  in  designing,  and  even 
had  he  no  personal  objections  to  their  use, 
none  of  the  building  laws  or  regulapons  will 
permit  of  any  allowances  being  made  for 
them. 

It  would  seem  then  that  for  a  satisfactory 
solution  of  the  problem  we  must  obtain  an 
empirical  analysis  of  the  structural  action  of 
flat  plates  derived  from  experiments  on  plates 
of  homogeneous  material.  Such  an  analysis 
could  be  then  used  in  the  design  of  flat  slabs 
of  reinforced  concrete,  using  any  desired  com- 
bination of  unit  stresses  and  making  such  al- 
lowances for  tension  in  the  concrete,  etc.,  that 
personal  judgment  or  various  building  regu- 
lations might  dictate. 

A  very  interesting  and  exceedingly  simple 
little  e.xperiment  was  made  on  a  sheet  of 
heavy  cardboard  fastened  over  twelve  spools 
representing  columns.  By  pressing  the  fin- 
gers on  this  little  model  at  various  points, 
much  was  learned  as  to  the  general  action  of 
flat  plates.  For  instance,  one  could  press 
upon  the  center  of  several  panels  and  note 
that  the  surface  of  the  model  was  convex  up- 
wards at  right  angles  to  the  lines  joining  the 
columns  and  forming  the  sides  of  the  panels, 
showing,  that  tension  in  the  top  face  existed 
at  that  point,  although  none  of  the  systems 
of  reinforcement  then  in  use  had  any  steel 
to  resist  these  stresses. 

The  work  most  productive  of  results  was 
a  series  of  experiments  on  rubber  models  of 
flat  slab  floors.  Rubber  was  chosen  for  the 
models  as  best  fulfilling  the  requirements  of 
reasonable  homogeneity,  low  modulus  of  elas- 
ticity, and  the  ease  with  which  all  its  phys- 
ical properties  could  be  determined  in  the 
laboratory. 

A  sheet  of  pure  gum  rubber  was  obtained 
and  fixed  on  an  air-tight  box  containing  the 
proper  columns  to  divide  it  into  nine  panels 
each  8  ins.  square.  The  columns  were  1.25 
ins.  in  diameter.  Load  was  applied  by  ex- 
hausting the  air  from  the  box  with  a  water 
jet  aspirator,  and  measured  by  a  simple  U- 
tube  manometer. 

FIRST     SERIES. 

In  the  first  series  of  experiments  the  rubber 
plate  used  was  5/16  in.  thick,  .^t  first  the 
scope  of  this  series  was  limited  to  the  meas- 
urement of  the  shape  of  the  elastic  surface 
of  the  plate  under  stress.  With  this  end  in 
view,  deflection  readings  were  taken  at  nu- 
merous points  in  the  various  panels.  In 
some  cases  these  were  taken  at  points  only 
one-twentieth  of  the  span  apart.  The  values 
of  these  readings  were  then  averaged,  group- 
ing those  which  through  symmetry  should  be 
alike,  and  the  results  plotted.  Equideflection 
lines  were  then  drawn,  giving  contour  maps 
of  the  surface. 

Many  interesting  conclusions  can  be  drawn 
from  the  deflection  maps.  They  show  at 
once  the  general  nature  and  intensity  of  the 
stresses    existing    in    the    plate.      They    show 


beyond  a  doubt  that  tension  exi< 
upper  face  of  the  slab  at  right  anj 
lines  joining  the  columns  and  fo 
sides  of  the  panel,  being  a  maxim 
columns  and  decreasing  to  the  mi 
the  mid-point,  although  even  this 
value  of  the  tension  in  the  top  f- 
proximately  equal  to  the  tension  ilk' >'' 
tom  face  at  the  center  of  the  paneltt,,- 


eput 


in   the  top  surface   at   the  edge  of 


at  tkt 
niiinji 
■oinuini 


has  never  been  provided  for  in  the- 
ing  of  flat  slabs  although  the  need 
been  clearly  pointed  out  time  and  ag 
formation  of  cracks  in  the  concret 
cracks,  which  run  from  column  t 
along  the  sides  of  the  panel,  have  ) 
nearly  every  multiple  panel  load-tesl- 
inforced  concrete  flat  slab  which  ■ 
made,  and  have  even  formed  in  sevt 
under  their  dead  weight  only.  It  was  1 
the  radii  of  curvature  of  the  elasti 
could  be  accurately  measured  and  th 
moments  deduced  from  them.  It  w 
however,  that  results  so  obtained 
indefinite  to  be  considered  reliable. 

It  was  evident  that  to  obtain  ex: 
mation  as  to  the  distribution  and  i 
of  stresses  existing  in  the  plate  it 
necessary  to  measure  the  actual  e 
formation  of  the  material  caused 
stresses.  This  was  attemoted  in  mar 
by  measuring  distortion  of  squares 
the  slab,  by  measuring  cracks  former 
ter  paris  coatings  and  lines,  and  b 
forms  of  extensometers.  After  try 
devices  it  was  decided  to  use  a  n 
fitted  with  an  ocular  micrometer  and 
ure  with  it  the  deformations  occurri 
gage  length  .0.5  in.  long.  The  oi 
crometer  is  a  disc  of  glass,  engravi 
fine  scale,  which  is  inserted  in  the 
The  disc  lies  in  the  plane  of  tl 
formed  so  that  the  engraved  lines 
be  upon  the  image  itself,  and  its  k 
be  easily  read.  The  absolute  valu 
division  of  the  scale  depends  upon  t' 
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Fig.  4. 

scope  used,  and  was  approximately  (•' 

in    these    experiments.      The    total  H  

about    1/40    in.  _  j  . 

Several  devices  were  tried  for  brii"?  ''■ 
deformations  occurring  over  the  gaj't 
into   the   field   of   the   micrometer,    j^^'' 
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iieavy  tin  foil  was  fastened  at  each 

ffhe    gage    length    by    passing    a    hne 

■ough  it  into  the  rubber.     The  pomt- 

ip{  these  strips  nearly  touched  at  the 


Fig.   5. 

It   ihc   gage   length    and   the    distance 

e  them  was  measured   under  no  load, 

til  under  the  various  loads  employed. 

aangement   qi^tin-foil    strips    was   not 

a.  irv,   as   readings   taken    \Vith   it  were 

oistent  with  each  other,  caused  prob- 

h  slight  plav  of   the  strips   around   the 

perhaps  by  the   strips  themselves 

ihc  gage  length  shortened. 

y  attempts,  the  following  method 

land   found  entirely  satisfactory: 

e  of  very  fine  needle  was  placed 

I    the    rubber   at   one    end    of   the 

and  at  the  other  end  was  placed, 

iwn.  a  piece  of   needle   with   the   ex- 

I  "d  ground  to  a  triangular   shape  and 

bed.     .\  small   strip  of   brass   was 

.1   knife  edge   at    one   end,   and   at 

.  ,r    a    small    conical    depression    was 

. 'rhe  point   of   the   lirst  needle  entered 

il.ression,  and  the  knife  edge  was  very 

tthe  triangular  end  of  the  other  needle. 

.lance  from  the  end  of  the  strip  to  one 


Fig.   6. 


•uU  the  triangle  was'  read  very  easily, 
!  t  arrangement  gave  perfect  satisfaction, 
a  is  first  series,  these  extensometers  were 
an  d  on  lines  radiating  from  the  columns, 
th  readings  both  along  the  lines  and  per- 
di  lar  to  them   were   obtained.     Full   re- 


sults of  these  readings  are  not  given,  because 
it  was  found  that  the  deformation  at  a  given 
point  increased  more  rapidly  than  the  loads 
indicating  catenary  action  or  pure  tension 
throughout  the  cross  section  of  the  plate. 
If  such  action  existed,  the  tensile  deformation 
read  in  the  top  fibers  of  the  plate  would  be 
higher  than  the  true  values  caused  by  bend- 
ing alone,  and  likewise  the  compressive  de- 
formation of  the  top  fibers  would  be  less 
than  they  should  be.  To  test  for  this,  short 
columns  were  clamped  on  the  top  ot  the  slab 
directly  over  these  on  the  underside  and  the 
load  rever.^ed.  This  method  of  load  reversal 
was  too  tedious  to  be  adopted,  and  it  was 
decided  to  use  a  thicker  plate  in  the  next 
series  of  experiments.  Indeed  the  results 
obtained  in  the  lirst  series  of  experiments 
have  been  discarded  in  favor  of  those  in  the 
second  series,  and  the  first  scries  has  been 
regarded  as  merely  preliminary  and  has 
served  its  purpose  in  enabling  the  many  me- 
chanical difficulties  to  be  overcome,  and  in 
indicating   many   points   to   be   covered. 

SECOND    SERIES. 

In  the  second  series  of  tests  the  apparatus 
used  was  the  same  as  that  employed  in  the 
first  series,  except  that  the  rubber  plate  was 
0.5  in.  thick.  This  greater  thickness  was 
used  because  it  was  thought  that  the  effect  of 
catenary  action  would  tie  less  on  a  heavy 
plate  tliaji  on  the  lighter  one  used  in  the  first 
series.  The  correctness  of  this  assumption 
w;as  later  proved  by  a  series  of  readings  of 
deformations  at  various  points  under  differ- 
ent loads  the  equivalent  to  from  1  to  6  ins. 
of  water  which  showed  proportionality  of 
deformation  to  load.  The  results  of  these 
readings  are  plotted  in  Fig.  1.  The  lack  of 
catenarv  action  was  also  confirmed  by  revers- 
ing the  load  and  obtaining  curves  identical 
to  those  obtained  under  direct  load. 

Deflection  readings  were  taken  at  points 
over  the  interior  panel  spaced  one-tenth  of 
the  span  apart.  Figure  2  is  a  plan  of  the  in- 
terior panel  upon  which  have  been  plotted 
contour  lines  representing  elastic  deflections 
of  0.1  in.  caused  by  a  load  equivalent  to  .5_ins. 
of  water.  Sections  of  the  surface  so  defined 
were  taken  parallel  to  the  sides  of  the  panel, 
and  the  points  of  inflection  plotted  in  Fig. 
3.  The  lines  joining  these  arc  lines  of  in- 
flection for  imaginary  beams  or  strips  paral- 
lel to  the  sides  of  the  panel.  These  lines 
agree  very  well  with  the  results  obtained 
later    from   deformation   readings. 

Figure  4  is  an  exaggerated  sketch  of  the 
elastic  surface  upon  which  have  been  marked 
coefficients  for  deflection.  To  apply  these  to 
flat  slab  floors,  assume  a  strip  of  unit  width 
along  the  side  of  the  panel,  and  another  along 
the  center  line  of  the  panel  at  right  angles 
to  the  first.  Knowing  the  total  load  per 
square  foot  on  the  panel,  as  well  as  the  ef- 
fective depth  and  area  of  steel  at  the  center 
of  each  strip,  it  is  an  easv  matter  to  obtain 
the  deflections.  !n.stcad  of  working  out  the 
values  of  the  moment  of  inertia  for  these 
strips  one  may  follow  the  method  described 
by  Mr  Eli  White  in  the  "Engineering  Rec- 
o'rd.   Nov.  0.   1907. 

The  results  of  the  first  series  of  tests  in- 
dicated that  tensile  reinforcement  would  have 
to  be  provided  in  the  top  of  the  slab  at  right 
angles  to  the  lines  forming  the  sides  of  the 
panel  and  it  was  decided  that  a  two-way 
svstem  of  reinforcement  would  be  most  ade- 
quate both  in  providing  this  steel  and  in 
taking  care  of  the  stresses  existing  in  other 
parts  of  the  construction,  and  consequently 
the  arrangement  of  the  extensometers  was  as 
shown  in  Fig.  r,.  It  will  be  seen  from  this 
figure  that  the  deformations  were  read  paral- 
lel to  each  side  of  the  panel  at  points  spaced 
one-eighth  of  the  span  apart,  and  so  dis- 
tributed that  deformations  in  other  portions 
of  the  plate  were  by  the  symmetry  of  the  con- 
struction obtained  from  readings  of  these.  _ 
It  was  found  that  a  load  equivalent  to  •. 
ins  of  water  gave  deformations  arge  enough 
to  be  easily  read,  and  this  load  was  there- 
fore adopted.  The  extensometers  at  all  points 
were  read  under  no  load,  and  a-ain  under 
load  the  differences  giving  clastic  deforma- 
tions caused  by  the  load.     The  load  was  ap- 


plied and  released  time  and  again,  as  many 
as  forty  readings  being  taken  on  some  of  the 
critical' points  bv  each  of  two  observers.  The 
readings  obtained   at   any   given    point  agreed 


Fig.  7. 

with  one  another  to  within  a  very  few  divi- 
sions of  the  micrometer.  It  will  be  seea 
upon  inspection  of  Fig.  -5  that  two  sets 
of  curves  may  be  plotted  from  these 
readings.  One  set  will  show  moment  dia- 
grams for  imaginary  strips,  the  axes  of  which 
lie  along  the  zero  lines  of  the  curves.  Curves 
of  the  other  set  show  the  distribution  of  mo- 
ment among  various  strips  of  this  kind. 
Since  a  two-way  system  of  reinforcement 
was  to  be  used,  it  was  decided  to  design  each 
set  of  bars  independently.  For  square  panels 
the  reinforcement  would,  of  course,  be  the 
same  in  each  direction.  Figure  T  shows  the 
moment  curves  for  strips  parallel  to  one  side 
of  the  panels,  while  Fig.  (i  shows  distribu- 
tion curves  for  these  same  strips.  These  two 
sets  of  curves  can  be  cortibined  to  form  a 
surface  showing  both  moments  and  distribu- 
tion  for  one  set  of  strips. 

Figure  8  is  a  sketch  showing  the  surface 
for  the  interior  panel.  In  this  figure  the  or- 
dinatcs  from  the  plane  A-B-C  to  the  surface 
are  proportional  to  the  deformations  of  the 
top  fibre  of  the  plate  parallel  to  side  B-C  at 
the  point  at  which  the  ordinate  intersects  the 
surface.     Sections  parallel  to  B-C  will  be  the 


moment  diagrams  similar  to  those  in  Fig.  7, 
and  sections  parallel  to  A-B  will  be  distribu- 
tion curves  similar  to  those  in  Fig.  6. 

In  Figs.  G  and  7  the  ordinates  to  the  curves 
are  shown  in  terms  of  divisions  of  the  mi- 
crometer.     In    order   to   co-ordinate   divisions 
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of  the  micrometer  wtih  bending  moment,  a 
strip  of  the  rubber  was  cut  from  the  plate, 
and  the  stress  strain  diagram  shown  m  Fig. 
9  obtained.  Both  the  axial  and  lateral  de- 
formation  of   the  strip   were   measured,    from 
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Fig.  9. 

which  the  inodulus  of  elasticity  was  found  to 
be  about  1,000  and  Poi-sson's  ratio  about  0.44, 
one  division  of  the  micrometer  showing  a 
unit  elongation  of  0.001. 

The  value  of  one  division  of  the  microm- 
eter in  terms  of  bending  moment  was,  how- 
ever, obtained  directly  in  the  following  man- 
ner: A  strip  of  ruijber  cut  from  the  plate 
was  supported  over  two  knife  edges,  and 
loaded  as  shown  in  Fig.  10.  An  extensom- 
eter  exactly  like  those  used  on  the  plate  was 
placed  on  top  of  the  strip  between  the  sup- 
ports. Known  weights  were  applied,  and  the 
accompanying  deformations  read.  Figure  10 
shows  deformations  so  obtained,  plotted 
against  bending  moments  in  inch  pounds  per 
inch  width  of  strip.  From  this  curve  the 
moment  equivalent  of  any  number  of  divi- 
sions of  the  micrometer  can  be  obtained. 
The  unit  load  on  the  panel  being  known,  to- 
gether with  the  span,  what  might  be  termed 
the  "gross  bending  moment"  or  M  =  ivS" 
may  be  obtained.     In  this  case  the  clear  span 
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S  was  6.75  ins.,  and  the  load  equivalent  to  .5 
ins.  of  water,  or  .1808  lbs.  per  square  inch. 
so  that  ilf  ^ it'.S'' =  8.2377  in.  lbs.  If  the  net 
moment  at  any  point  be  M  =  xvS'  -^  z,  the 
value  of  the  z  may  be  obtained  from  the  mo- 


ment curves  in  Fig.  i,  and  the  calibration 
curve  in  Fig.  10.  With  5  equal  to  the  clear 
span  from  edge  to  edge  of  column  heads, 
;^  215-^1?,  where  D  is  the  ordinate  to  the 
moment  curves  in  divisions  of  the  microm- 
eter. On  Fig.  11  the  moment  expressions  ob- 
tained in  the  above  manner  have  been  marked 
at  the  critical  points. 

Having  now  obtained  our  empirical  anal- 
ysis of  the  homogeneous  plate  we  can  pro- 
ceed to  its  application  to  flat  slabs  of  reiri- 
forced  concrete.  We  may  do  so  without  hesi- 
tation because  the  whole  history  of  the  de- 
velopment of  reinforced  concrete  has  been 
made  upon  just  such  lines.  We  find  that  once 
we  had  solved  the  problem  of  internal  stress, 
distribution  in  a  concrete  beam,  we  could 
safely  use  the  equations  for  external  mo- 
ment's which  we  had  used  for  homogeneous 
beams  and   so  on. 

Here  in  our  empirical  analysis  we  have 
measured  the  components  in  two  directions 
of  the  stresses  existing  in  a  homogeneous 
plate  and  shall  supply  steel  in  our  concrete 
flat  slab  to  resist  these  components  where 
they  show  tensile  stresses.  In  laying  out  the 
reinforcement  a  radical  departure  will  be 
made  from  the  old  diagonal,  or  four-way, 
system,  and  the  simpler  and  more  adequate 
two-way  system  will  be  employed. 

This  two-way  system  of  reinforcement  has 
some  advantages,  one  of  which  is  that  by  us- 
ing it.  tensile  steel  is  placed  on  top  of  the 
slab  between  the  columns,  which  tends  to 
prevent  the  formation  of  cracks  extending 
from  column  to  column,  and  stiffen  the  whole 
structure,  giving  all  the  advantages  of  con- 
tinuous construction. 

Another  point  in  favor  of  the  two-way  sys- 
tem is  that  by  its  use  the  tensile  steel  over 
the  columns  is  in  but  two  layers  and  hence 
the  effective  depth  at  this  critical  point  is 
greater  than  would  be  possible  with  systems 
in  which  four  or  more  layers  are  used. 

The  moment  factors  used  are  based  on  the 
results  of  the  experiments  previously  de- 
scribed. The  distribution  of  these  is  shown 
in  Fig.  12.  To  avoid  confusion  in  the  draw- 
ing, the  moments  for  one  set  of  reinforce- 
ment only  are  shown,  those  in  the  other  di- 
rection being  the  same  but  turned  through 
90°.  The  numbers  in  the  circles  on  the  dia- 
gram are  moment  coefficients  entering  into 
the  denominator  of  the  moment  equation,  ^ 
thus  the  moment  at  the  center  of  the  panel 
in  the  middle  band  is  ,1/ =  iy5"° -^  40,  where 
w  is  the  total  live  and  dead  load  per 
square  foot,  .S"  is  the  span  in  the  feet  and 
the  40  is  the  inoment  factor  shown  in 
the  circle  at  this  point.  M  is  the  moment 
in  foot  pounds  per  foot  and  is  positive, 
requiring  steel  in  the  bottom  of  the  slab 
as  indicated  by  the  heavy  dashed  arrow  show- 
ing the  direction  of  the  steel.  The  moments 
at  other  critical  points  in  the  panel  are  ob- 
tained in  the  same  way. 

The  distribution  of  these  moments  across 
the  panel,  that  is,  the  widths  of  the  strips 
or  bands  to  which  they  apply,  is  shown  by 
the  sections  at  the  bottom  of  Fig.  12,  section 
X-X  being  at  the  edge  of  the  slab.  The  heavy 
stepped  line  shows  the  practical  distribution 
while  the  dashed  curved  line  shows  the  actual 
distribution  found  in  the  tests. 

The  general  method  of  procedure  in  de- 
signing a  concrete  flat  slab  in  accordance  with 
this  method  is  to  first  find  the  areas  of  steel 
required  in  the  different  bands  at  the  center 
line  of  the  panel.  These  areas  are  supplied 
by  rods  of  the  proper  size  and  spacing,  every 
other  one  of  which  is  bent  up  in  the  top  at 
about  the  quarter  point  and  extends  over  into 
the  adjacent  panels  while  the  remainder  are 
straight  and  e.xtend  about  six  inches  past  the 
edge  of  the  panel.  This  arrangement  gives 
the  necessary  amounts  of  steel,  in  both  the 
top  and  bottom  of  the  slab,  except  in  the 
areas  over  the  columns  where  the  necessary 
extra  steel  in  the  top  is  supplied  in  the  form 
of  short  straight  bars,  remembering  that  at 
these  points  the  effective  depth  of  the  slab 
is  increased.  To  avoid  bunching  the  steel  in 
the  top  of  slab,  a  bent  bar  in  one  panel  should 
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be  in   line  with  a  straight  bar  fa 
panel.  | 

The  line  of  inflection  may  belfpiY,, 
at  the  fifth  point  of  the  clear  sp  q,   *' 
quarter  point  of  the  center  to  ct'er  sn 
of    the    columns,    using   the  higl[  vapl 
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Fig.   11. 

every  case.  The  point  of  bend  .  the  b 
steel,  and  also  the  length  of  the  :tn  sh 
rods  in  the  top  will  be  govertl  by  I 
dimension. 

In  the  end  panels  the  area  of  tl  steel  \ 
pendicular  to  the  wall  should  b  increa 
by  the  usual  20  per  cent.  The  siest  i 
to  do  this  is  to  use  round  bars  in  e  inte 
panels  and  square  bars  of  the  sa:  nom 
size  and  spacing  in  the  end  pam.  !n 
der  to  facilitate  the  placing  of  1:  sterl 
will  be  found  necessary  to  providtight  b 
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Fig.  12. 


preferably  %-in.  round,  along  tlieiu 
the  panels  so  that  they  may  be  ust  to 
port  the  bent  bars.  Of  course,  the;  spa 
bars  may  be  figured  as  effective  i "' 
over  the  top  of  the  column,  and  th  rr; 
some   of   the   short  bars   used  there 
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A  considerable  amount  of 

new     railroad     construction 

work    has    been    put    under 

contract  since  our  last  issue, 

but  bids  on  a  number  of  the 

larger  contracts  are  still  in 

the   hands   of   the   railroad 

il    The  Erie  R.  R.,  at  last  advices,  had 

...led  the  contract  for  the  construction 

rack  between  Meadville  and  Con- 

Aleadville  division.     It  is  probable, 

;% ,   that  this  work  will  be   placed  this 

•   \'o  word  has  been  received  regarding 

'    ■  :i  Pacific's  Kernley  &  Lassen  R.  R. 

;i.  but  it  is  likely  that  these  con- 

c  let  by  the  time  this  issue  appears. 

y  of  railroad  contracts  let  recently 

;,'  may  be  noted :    Rinehart  &  Den- 

.irlottesville,   Va.,   for   seven  miles 

:.ick  work  for  the  Richmond  Belt 

Atlantic  Coast  Line  Ry.,  the  con- 

-ling  of   about  350,000  cu.  yds.   of 

l.OOO  cu.  yds.  of  concrete,   laying 

Winston  Bros..  Globe  Bldg.,  Slin- 

!nn..  for  60  miles  of  .second  track 

le  Chicago,  St.  Paul,  Minneapolis 

u!   Ky.  between  Truax  and   Xorthline, 

:  i'illiam  Oseman.   Kinistino,   Sask.,   for 

•"!:tion   of  the   tirst  50   mile   section 

idian   Northern   line   from    Prince 

r...  toward  Hudson  Bay;  O'Rourke 

j^ring   Construction    Co.,  345   5th   .\ve.. 

'irk  City,  at  $913,352  for  constructing 

2  Route  5,  of  the  Lexington  Ave.  Rapid 

IS  R.   R.   in   New    Vork   City:    Thoma> 

"■  iikers.   N.   Y..  at  $19,559   for  the 

of    an    electric    railway    at    the 

State  Hospital.   Yorktown,   N.   Y. ; 

tu  &  Kdinger.  109  K.  tJth  St.,  Los  .\nge- 

Z-.  for  constructing  175  miles  of  railroad 

I  i.n  Antonio  for  the  San  Antonio.  Rock- 

■'  Mexican  R.  R.,  a  new  line   which  is 

f  lanced  by  English  capital:  Clifton,  Ap- 

il!  &•    Co.,    507    Huton    Bldg.,    Spokane, 

'     ^  G.  O.  Foss  &  Co.,  Spokane,  Wash., 

iH-contracts  for  work  on  the  We- 

th  branch  of  the  Great   Northern 

■  s  Smith,  Pcrkiomenville.  Pa.,  for 

r  a  trolley  line    from   Skippach  to 

Pa. :   G.  \V.  Thompson,   St.   Louis, 

r  laying  steel  on  main  line  of  the  In- 

ilnal  &  Great  Northern  R.  R.,  between 

1  orth  and  Houston. 

dare  now  being  asked  on  a  number  of 

1  zed  road   contracts.     New  work  men- 

*Ms  issue  includes  the  construction 

-  of  gravel  and   sand  clay  road  for 

-  jiinty,  ,\la..   and  40   to  48  miles  of 

i;?nt  rock   roads  and   bridges    for    Pre- 

: '  of  Lamar  County,  Tex.     Bids  on  the 

0^  County  work  are  to  be  opened  on  May 

i^ids  on  the  Texas  work  will  be  opened 


:rh. 


1'  disastrous    floods 


the    Mississippi 


will  make  plenty  of  work  for  levee 
r  tors.  Press  dispatches  of  Sundav 
flhat  as  a  result  of  tire  two  weeks  flood, 
'  iiare  miles  of  countrv  are  inundated,  and 
!  as  been  a  property  loss  of  $10,000,000. 
I  id  has  caused  great  damage  to  existing 
;  many  of  which  will  require  rebuilding, 
n  way  of  levee  work  now  open   for  bids 


the  largest  contract  of  the  past  few  weeks  is 
the  one  of  the  Caddo  Levee  District.  This 
work  calls  for  aliout  750,000  cu.  yds.  of  levee 
work  in  Caddo  Parish,  La.  Bids  on  it  will 
be  opened  April  24. 

-\  number  of  good  sized  bridge  contracts 
are  now  open  for  bids.  Among  the  larger 
mentioned  in  this  issue  are  the  following : 
Construction  of  the  foundations  for  two  river 
piers  for  a  county  bridge  for  Cuyahoga  Coun- 
ty, Ohio,  the  estimated  cost  of  the  work  being 
^00,000:  construction  of  the  steel  superstruc- 
ture of  a  highway  bridge  889  ft.  long  over  the 
Connecticut  River  at  East  Haddam.  Conn.,  for 
the  state  of  Connecticut;  construction  of  a 
bridge  for  the  city  of  Tampa,  Fla.,  consisting 
of  two  82  ft.  reinforced  concrete  arch  spans, 
and  a  one  deck  Scherzer  rolling  lift  draw  of 
two  wings  of  93  ft.  span;  construction  of  the 
sub  and  superstructure  of  a  movable  bridge 
over  the  Christiana  River  at  3rd  St.,  Wil- 
mington, Del. 

Bids  on  a  good  sized  government  job  were 
opened  last  week  by  the  U.  S.  Engineer  at 
Detroit,  Mich.  The  work  called  for  the  con- 
struction of  the  east  approach  canal  at  Sault 
Ste  Marie,  Mich.  The  Great  I^kes  Dredge  & 
Dock  Co.,  Chicago,  111.,  at  $395,750,  was  the 
low  bidder. 

The  Rhode  Island  State  Harbor  Improve- 
ment Commission  has  requested  the  Governor 
to  submit  to  the  people  a  $1,000,000  bond  prop- 
osition, the  money  to  be  expended  largely  for 
a  pier  for  the  use  of  the  Grand  Trunk  R.  R. 
In  addition  to  the  sum  proposed  by  the  state. 
$300,000  is  requested  for  the  new  municipal 
docks  at  Providence,  the  original  appropriation 
of  $150,000  being  insufficient,  .\bout  3,000  lin. 
ft.  of  wharf  is  contemplated. 


The  present  agitation  for 
Road  Im-       the  improvement  of   oublic 
roads  has  been   responsible 
provement      {^^  much  oratory  and  a  tre- 
Plan.  mendous    amount    of    plan- 

ning and  figuring.  Many  of 
the  plans  advanced  by  pub- 
lic organizations  have  been  impractical,  others 
have  been  but  temporary  expedients,  while 
still  others  will,  or  have  already,  resulted  in 
the  actual  betterment  of  the  roads.  One  of 
the  most  practical  plans  advanced  recently  for 
providing  funds  for  highway  construction 
is  that  of  a  highway  association  of  Rich- 
mond, Va.  This  association  is  working 
to  provide  effective  means  for  building 
a  permanent  highway  between  Richmond 
and  Washington  as  a  link  in  the  proposed 
Qucbee-Mianii,  Fla.,  road.  In  brief,  the  plan 
put  forw.ard  is  to  form  a  stock  corporation. 
The  minimum  capital  stock  is  to  be  $10,000 
and  the  maximum  $150,000,  the  shares  being 
$10  each.  Each  subscriber  to  the  fund  will 
receive  stock  in  proportion  to  his  subscription. 
.\\\  moneys  so  received  are  to  be  expended 
for  public  purposes  and  no  private  profit  is 
possible  under  the  plan.  No  officer  but  the 
secretarv  is  to  be  compensated  for  his  services. 
The  most  notable  feature  of  the  plan  is  to 
apply  20  per  cent  of  the  subscriptions  to  the 
maiiitenancc  of  the  highway  when  it  is  com- 
pleted It  is  planned  that  the  association,  co- 
.^3 


upcraling  with  llit  various  counties,  can  thus 
maintain  the  roads  until  some  permanent  pro- 
vision for  maintenance  can  be  made  by  the 
state  or  otherwise.  This  last  feature  of  the 
plan  is  worthy  of  note.  It  loo  often  happens 
that  an  association,  a  county  or  even  a  state 
will  undertake  extensive  road  building  on  a 
plan  which  can  best  be  described  by  the  fol- 
lowing paraphrase  of  Patrick  Henry's  famous 
saying:  "Millions  for  construction,  but  not 
one  cent  for  maintenance." 

A  small  city  in  New  Mex- 
TTon-ioln  'CO  has  female  contractors 
remaie         .^^    j,^^.     f„||o^^,i„g    extract 

Contractors,     from    a    Des    Moines,    la., 
paper  goes  to  show : 

I  was  amazed  to  And  the 
miles  and  miles  of  sidewalks 
which  were  not  tlicrc  when  I  was  there  before. 
To  my  greater  amazement  I  found  two  women 
had  secured  the  contract  for  laying  these  side- 
walks and  that  one  of  these  had  been  the  su- 
perintendent of  the  public  schools.  I  deter- 
mined to  see  these  two  women  who  had  nen-e 
enough  to  do  something  that  the  men  down 
there  had  not  thought  of.  The  one  who  had 
been  superintendent  of  schools  superintends  the 
work  and  does  the  most  of  it  herself.  She  Is  a 
very  large  woman.  I  do  not  know  of  any  woman 
in  Des  Jloines  who  is  as  large  as  she  Is.  and 
it  was  a  funny  sight  to  see  her  down  on  her 
knees  laying  brick.  She  wears  a  short  skirt 
and  high  boots  and  is  an  excellent  workman. 
The  other  woman  is  the  business  member  of 
the  firm.  She  Is  a  small  woman.  I  would  say  a 
tiny  woman.  Both  are  Eastern  women.  These 
women  saw  a  good  thing  In  it  and  went  to  work. 
The  former  school  teacher  is  the  politician  and 
she  got  the  contract  after  the  other  one  had 
made  the  specifications  and  named  the  price. 
This  is  not  all  that  they  do.  They  build  houses. 
The  larger  one  does  the  front  or  facade  part  of 
the  buildings  herself,  and  I  never  saw  finer 
workmanship.  She  plans  as  she  goes  along. 
She  builds  the  front  part  first,  but  the  design 
Is  different  from  any  other  I  ever  saw  and 
really  more  beautiful.  These  women  are  doing 
all  the  contract  work  in  the  city. 
It  would  be  interesting  indeed  to  see  one  of 
the  houses  which  "she  plans  as  she  goes  along." 


\    primary    election    was 
held  in  Illinois  yesterday  to 
Lawver-         select  candidates  for  various 
"  >tatc     and     countv     offices, 

burveyor.  Among  the  offices  to  be 
tilled  was  that  of  county 
surveyor  of  Cook  county. 
One  of  the  candidates  for  the  position,  who, 
by  the  way,  had  the  indorsement  of  several 
municipal  associations  and  the  support  of  some 
of  the  newspapers,  was  a  lawyer,  who  had  the 
further  qualifications  that  ''he  has  had  ex- 
perience in  the  office  of  county  surveyor." 
Possibly  the  duties  of  the  county  surveyor  of 
Cook  county  arc  such  that  they  can  be  per- 
formed by  a  disciple  of  Blackstone.  If  this 
is  the  case,  the  duties  of  the  position  differs 
from  those  of  similar  positions  elsewhere.  Per- 
haps the  pecuniary  rewards  differ  also,  which 
would  explain  the  entrance  of  a  member  of 
the  legal  profession  into  the  engineering  field. 
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PERSONAL 


Mr.  J.  Roy  Pennell  has  been  appointed 
Highway  Engineer  of  Marion  County,  S.  C. 

Mr.  Louis  Wilputte,  formerly  connected 
with  the  business  of  H.  Koppers  at  JoHet,  111., 
has  resigned. 

Mr.  Hutcheon,  City  Engineer  of  Guelph, 
Ont,  has  resigned.  He  is  likely  to  be  ap- 
pointed Government  Engineer  to  New  On- 
tario. 

Mr.  E.  B.  Menuez  has  been  appointed  Dis- 
trict Engineer  for  the  middle  district  of  the 
New  York  Central  lines  to  succeed  W.  F.  Dor- 
irance,  resigned. 

Mr.  W.  J.  O'Brien  of  New  York  has  been 
appointed  Engineer  of  Barge  Canal  Crossings 
©i  the  New  York  Central  R.  R.,  with  head- 
quarters in  Albany. 

Mr.  Paul  \\'hitton,  present  Assistant  Engin- 
eer to  the  Port  of  Seattle,  has  been  appointed 
to  succeed  R.  H.  Thompson,  who  has  resigned 
as  Chief  Engineer. 

Mr.  Ayliff  has  been  engaged  by  the  City  of 
Fargo.  N.  D..  as  e.xpert  chemist  for  the  new 
filtration  plant.  He  has  been  at  Lorain,  Ohio. 
in  charge  of  the  filtration  plant  for  the  past 
five  years. 

Mr.  F.  X.  Nikirk  of  San  Jose  has  been 
appointed  Town  Engineer  of  Santa  Clara  to 
succeed  the  late  Chas.  E.  Moore,  and  will  be- 
gin at  once  on  the  construction  of  a  new  sewer 
system  for  the  town. 

Messrs.  E.  E.  Grant.  Geo.  E.  Leuth,  H.  E. 
Hudson,  \y.  R.  Mathews,  A.  J.  Sbafnieyer  and 
C.  O.  Dowdell  were  successful  in  passing  the 
recent  civil  service  examination  for  .Asst.  Chief 
Engineer  of  Sewers  of  the  Board  of  Local 
Improvements  of  the  city  of  Chicago. 

Mr.  D.  C.  Tuttle,  formerly  with  the  Stone 
&  Webster  Engineering  Corporation  of  Bos- 
ton, and  more  recently  of  the  Engineering  De- 
partment of  the  Spring  Valley  Water  Co.  of 
San  Francisco,  has  entered  the  firm  of  David 
Bixler  &  Co.  Mr.  Tuttle  has  been  appointed 
Manager  of  the  Machinery  Department  in 
charge  of  sales  of  their  construction  machin- 
ery and  equipment  in  the  States  of  California 
and  Nevada. 

Mr.  W.  D.  Hines  has  been  appointed  Assist- 
ant Engineer  of  Bridges  in  the  City  of  Balti- 
more. Mr.  Hines  was  formerly  Roads  Engin- 
eer of  Cecil  County.  He  will  take  the  place 
of  Mr.  James  W.  Ogier,  who  became  Engineer 
of  Bridges  in  succession  to  Mr.  N.  R.  Alexan- 
der, recently-  appointed  as  .-Assistant  to  Harbor 
Engineer  Lackey.  Mr.  Hines  is  a  graduate  of 
the  City  College  and  of  Johns  Hopkins  Uni- 
versity. He  was  connected  with  the  City  Com- 
missioner's Department  under  Commissioner 
Sinyrk.  and  since  that  time  has  held  positions 
with  the  Southern  Railway  Co.,  the  Western 
Maryland  Ry.,  the  Washington,  Baltimore  & 
Annapolis  Electric  Line  and  in  the  office  of 
former  Inspector  of  Buildings  Preston.  Mr. 
Ogier.  who  has  been  appointed  Engineer  of 
Bridges,  has  been  connected  with  the  City  En- 
gineer's Department  since  1908.  Mr.  Christian 
Ramslcr.  a.  Chicago  contractor,  died  suddenly 
on   .'Xpril   4  of  heart   disea-^f. 


INDUSTRIAL 


The  H.  H.  Meyer  Co.,  HO  S.  Howard  street. 
Baltimore,  Md.,  has  taken  on  the  agency  for 
Chain  Belt  concrete  mi.xers.  Chain  Belt  con- 
crete elevators  and  distributors.  The  Domin- 
ion Equipment  Supply  Co.  of  Winnipeg.  Can.. 
has  opened  a  new  plant  at  Vancouver,  and  will 
take  on  the  agency  for  Chain  Belt  concrete 
machinery. 

Mr.  W.  P.  J.  Dinsmoor.  for  several  years 
manager  of  the  Sullivan  Machinery  Co.  at 
Denver.  Colo.,  has  been  appointed  manager  of 
the  Chicago  sales  office  and  will  assume  Iiis 
new  duties  about  May  1.  Mr.  Geo.  W.  Rlack- 
inton,  associated  with  the  general  offices  of 
the  company  at  Chicago  for  several  years  as 
general  sales  engineer,  will  succeed  Mr.  Dins- 
moor  in  charge  of  the  Denver  office. 


Tlie  United  States  government  has  recently 
purchased  from  the  Duff  Manufacturing  Co. 
of  Pittsburg,  Pa.,  a  Duff-Bethlehem  liydraulic 
jack  capable  of  lifting  a  load  of  500  tons.  This 
jack  is  intended  for  use  in  the  Washington 
navy  yard.  Tlie  American  Bridge  Co.  has  also 
placed  an  order  for  a  large  number  of  these 
500-ton  Duff-Bethlehem  forged  steel  hydraulic 
jacks  for  use  in  connection  with  the  erection 
of  a  large  bridge  at  Kenova,  W.  Va. 


illustrations    and    descriptions   ofL 
cent  lamp  search  lights.  pMndes. 


CATALOGUES 


De  Laval  Steam  Turbine.- -I'aper.  6x9 
m>..  117  pp.  De  Laval  Steam  Turbine  Co., 
Trenton,   N.  J. 

This  catalog"  describes  the  multi-stage 
type  turbine,  giving  illustrations  and  de- 
scriptions in  detail,  with  a  large  amount  of 
data   useful   to   designers   and   purchasers. 

Pillsbury  Sprayer. — Paper.  6.x9  ins.,  4  pp. 
Walter  Cressy,  Gloucester,  Mass. 

Tliis  apparatus  consists  of  a  detachable 
device  connecting  with  a  specially  designed 
steel  tank  wagon.  The  pamphlet  describes 
•the  use  of  the  sprayer  for  surface  treat- 
ment, for  the  penetration  method  and  in 
the   layer  method  of   construction. 

Steam  Tractor. — Paper,  81^x12  ins.,  48  pp. 
r.  1.  Ca.se  Threshing  Machine  Co.,  Racine, 
Wis. 

This  catalog  illustrates  and  describes 
traction  engines  and  plows;  prices  and  spe- 
cifications are  given. 

Gas  Tractor.— Paper.  8><.xI2  ins..  3  pp. 
J.  I.  Case  Threshing  Machine  Co.,  Racine, 
W'is. 

These  pages  illustrate  and  describe  the 
Case  60-h.  p.  oil  tractor  and  40-h.  p.  gas 
tractor.  Specifications  and  data  are  given 
as  to  the  cost  of  engine  haul  as  compared 
to  team   haul. 

Belt  Conveyors. — Paper.  6x9  ins.,  24  pp. 
Welxster  Manufacturing  Co.,  Tiffin,  Ohio. 

This  catalog  illustrates  and  describes  the 
conveyor  system  for  an  elevator  in  Buffalo 
and  describes  the  Perkins  pivoted  bucket 
carrier. 

Universal  Excavator. — Paper,  3>ix6  ins., 
6  pp.  R.  M.  Gates,  Sales  Engineer,  Cleve- 
land, Ohio. 

This  folder  describes  and  illustrates  a  ma- 
chine adapted  to  the  use  of  a  clam  shell,  a 
dragline  bucket  or  a  steam  shovel  attach- 
ment. 

Blaw  House  Forms. — Paper,  6.x9  ins.,  24 
I'p.  Blaw  Steel  Centering  Co..  Westing- 
house  Bldg..  Pittsburgh.  Pa. 

This  catalog  contains  illustrated  descrip- 
tions of  the  Blaw  forms  for  constructing 
building  walls.  Line  drawings  are  given 
showing  the  method  of  handling. 

General  Electric  Review.— Paper.  8xlO'/2 
ins..  4<)  pp.  General  Electric  Co.,  Schenec- 
tady, N.  Y. 

This  is  the  ."April  number  of  this  review 
published  by  the  General  Electric  Co.  and 
contains  a  number  of  articles  on  electrical 
progress  in  the  LTnited  States  and  foreign 
countries. 

Dump  Wagons.— Paper.  9x10^  ins.,  16  pp: 
Studcbaker  Manufacturing  Co.,  South  Bend 
Ind. 

This  catalog  illustrates  and  describes  the 
details  of  the  .Studcbaker  dump  wagon. 
Specifications   and   prices  are   given. 

Electrically  Operated  Brick  Plants.— Pa- 
per, SxlO^j  ins..  20  pp.  General  Electric 
Co.,  Schenectady,  N.  Y. 

Bulletin  No.  4929  is  devoted  to  the  appli- 
cation of  electric  motors  for  the  operation 
of  brick  plants.  In  this  bulletin  is  shown 
the  electric  motor  as  used  in  the  various 
operations  of  brick  manufacture.  The  bul- 
letin contains  a  description  of  a  representa- 
tive plant  electrically  operated,  and  con- 
tains cost  data  relative  to  the  operation. 

Search  Light  Projectors.— Paper.  Sxlfli^ 
ins..  24  pp.  General  Electric  Co.,  Schenec- 
tady. N.  Y. 

Bulletin  No.  4928  is  devoted  to  commer- 
cial search  light  projectors.  It  describes 
the  carbon  arc  projectors  and  also  contains 


Arc  Valve  Tappet  Rock  Drill -L     - 

ins.,    16    pp.      Ingersoll-Rand   r/c '°''- 
Penn.  ^^  E»stcn 

This   bulletin   is   descriptive  of  ■ 
tappet  rock  drills.     These  drills  hU 


■c  valv, 


shaped  valve  which  is  moved  onf/"f' 


seat   by   a    rocking    tappet,   the"s'in'J™'" 
faces    all    bemg    concentric   withL   ^"'i 
pin      The  working  pressure  is  orhl  h  , 
of  the  valve,  forcing  it  to  its  se:  ,„  ,l 
wear,  instead  of  inducing  leakage-ml    ■ 
proves   the   tightness   of  the  worliJ  ,,.':"' 
parts.     The   valve   is   moved  by  t  n 
through   an    intermediate   tappet  f  mT" 
This   tappet    swings   on   a  pin  anlevS 
slightly  into  the  cylinder  bore,  X  i  * 
moved  by  beveled  shoulders  on  '>  „,•    ' 
sliding    under    it.      An    arm   on  ti  ! 
carries  a  spring  and  plunger  eng-in 
valve.      The    function    of   the,  spig 
hold  the  valve  to  its  seat  when  tFe 
pressure    on    the    drill.      This   ariig, 
of  spring  and  plunger  also  acts  ;a 
valve  in  discharging  water  of  cor.n 
which    may    collect    in    the   cyliiir 
steam  is  used.    The  catalog  showsuf 
parts    of    drill,    also    sectional   vifs 
gives  descriptive  table  of  sizes  at  c 
ties. 

Metal  Flume.— Paper,  9.\6  \n,  ] 
The  Colorado-Ingot  Iron  Pipe  ] 
Co.,  Colorado  Springs,  Colo. 

This  catalog  describes  metal  fm 
contains  illustrations  of  instalhoi 
various  western  products. 

Electric  Fans.— Paper.  8>4xl0).in 
pp.  Fort  Wayne  Electric  Woi,, 
Wayne,  Ind. 

Tliis  catalog  contains  illustratas 
scriptions,  specifications  and  pric  i 
types  of  ventilating  fans.  This  i'Ji 
1142. 

Bulletin    1134,  SxlOj^   ins.,  16  pi  i«(,e 
by    the    same    company,    contains  'n 
illustrations  and  descriptions  of  d;c; 
rent  motors  and  controlling  rheos  ^ 

Bulletin  Index,  SxlOyi  ins.,  4  r 
index,  under  date  of  January  15,9' 
issued  by  the  Fort  Wayne  ElectriV 
and  supersedes  indexes  of  all  re 
dates.  It  contains  a  list  of  subjecttr 
in  the  141  bulletins  issued  by  the  n 
on   electrical   machinery. 

Buckeye  Trench  Excavator.— Par,  7Vi 
lOjq  ins.,  28  pp.  Buckeye  Tractiorl)iti:hf 
Co.,   Crystal   St.,   Findlay,   Ohio.      I 

This  is  an  interesting  illustratecaialH 
with  descriptions  of  the  uses  of  tl  1 
eye  Trench  Excavator,  the  soils  •  v 
an  excavator  will  work,  the  prinil' 
the  construction  and  operation  of  t 
vator,  widths  to  which  trenches  mali 
cavated,  cost,  of  operation,  etc. 

.Another  l)boklet  accompanying  t'  anv. 
catalog  contains  letters  from  user'bi  tt 
machine  describing  their  work. 

A  third  booklet,  llx95/<  ins.,  8  i,  co\ 
tains  reprints  of  articles  on  the  etiioi 
and  costs  of  trench  excavation  wh  liai 
appeared  in  Engineering  Contracts  an 
Engineering  Record. 

"Clipper"  Drills.— Paper.  8x11  in  4  p 
Loomis   Machine  Co.,  Tiffin,  Ohio, 

This  is  Bulletin  "GT-24."  descrili'g  tl 
Clipper  gasoline  power  traction  ichit 
which  is  made  in  four  sizes  of  ciicitu 
from  450  to  1,000  feet,  using  Man!  cab 
tools.  Illustrations  and  descriptio  n'il 
price  lists  are  given.  Other  bulltti  ill": 
trate  the  blast  hole  drilling  mach:  an 
contain  letters  from  users. 

Pumps. — Paper,  10x7  ins ,  48  p  Th 
Luitwicler  Pumping  Engine  Co.,  'die! 
ter.  N.  Y. 

This   catalog  contains  useful  infoia 
on    pumping   efficiency   and   describ   > 
complete    illustrations    the    LuitwieJi  H"' 
pulsating  pumps.  . 

Channon's  Review. — Paper.  6>^:'9  s.,  3 
pp.     H.  Channon  Co.,  Chicago,  111.        ._ 
This    is    the    i\Iarch    issue   of  the  mC}'' 
bulletin    of    the    H.    Channon    Co.,  vh'<: 
covers  contractors'  supplies. 
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RAILWAYS.     STEAM     AN  D     ELECTRIC 


Arkansas. 

eiineering  corps   of   the   Anderson   & 

ker  Ry.  Co..  J.   S.    Bell,   Chief   En- 

le  Bluff,  Ark.,  has  started  surveys  of 

:ed  route  of  the  line  to  a  point  near 

Grant  County,  where  it  will  tap 

■ntain  branch  known  as  the  Pine 

-em.    The  A.  &  S.  R.  Ry.  now 

Clio,  a  lumber  town  on  the  Cot- 

Millersville,    Cleveland    County. 

'S  of  new  standard   gauge   track  is 


n      The  proposed   extension   w-ill   be 

-todmier,  a  station  on  the  Ander- 

-    :ne  River  Ry.,   l(i  miles  west  of 

U  :.    The  new  line  is  to  tan  the  Iron 

ta  branch  at  a  point  five  miles  east  of 

California. 

;ie  received  until  '2.  p.  ni.,  May  8, 

,,1   Public  Works,  J.  L.  McCor-- 

:ry,  Hewes  Bldg.,  San  Francisco, 

•,-' and  delivering  43  double  end, 

ler,   California   type   motor   cars, 

four  extra  trucks  complete  with 

■  and  motors  for  the  Geary  Street 

Belt  Line   &   Terminal   Co.   has 

•d   by   merchants   of    Sacramento 

lion  papers  have  been  taken  out. 
-:(.ick  is  $-J.JiMH)0.  of  which  $14,200 

scribed.     The  company  proposes 

.  begin  on  the  west  side  of  the 
kiver  and  to  run  through  the  town 

n.  .\  branch  or  intermediate  line 
1  across  the  Northern  Electric 
,  foot  of  M  St.,  entering  Sacra- 
)ne  one-mile  in  length.  The  line 
'  connect  with  the  Southern  Pa- 
iejo  and  Xorthcrn  and  the  West- 
lines  in  Sacramento.  The  incor- 
■iie  company  are:  W.  A.  Curtiss, 
V.  P.  J.  Harney,  T.  L.  Enwright, 

.J.  L.  Mavden  and  W.  Rennie. 
■nia  &  Coast  Ry.  Co.,  of  Petalu- 

tted  recently  with  a  capital  stock 

I  which  $22.0i'>i)  is  subscribed,  pro- 
-truct  an  18-milc  road  from  Lib- 

Petaluma  &  Santa  Rosa  Rv..  to 

nd  thence  to  a  point  on  the  coast 
.  all  in  Sonoma  County.     The  di- 

j.  E.  .\lexander,  H.  Levy,  .\.  F. 
<\  D.  S.  Hyde  of  San  Francisco, 
1  erguson  of  Santa  Rosa. 

piece  of  track  up  Kern  County 
crsfield  and  Fresno,  which  hereto- 
a  operated  by  the  Santa  Fe  R.  R. 

Southern    Pacific   Co.    under   the 

Sunset  R.  R.  Co.,  has  been  incor- 
:Iv  bv  both  roads  under  the  name 

?et  Ry.  Co.,  with  a  capital  of 
The  capital  stock  is  fully  paid  up 
cctors  named  are :  A.  G.  Wells. 
■er  and  C.  N.  Beal  of  the  Santa 
Companv,  and   H.   \'.   Piatt   and 

of  the  Southern  Pacilic  Railroad, 
.mcnto  Valley  West  Side  Electric 

■een  incorporated  with  a  capital 
.'100,000.  This  company  proposes 
tion  of  a  line  between  Woodland 
iff.  Over  no  per  cent  of  the  right 
iieen  donated  bv  land  owners  along 

E.  L.    Sisson,'  Willow^sa,    Cal.,   is 

rson  &  Bella  Vista  R.  R.,  accord- 

cs  from  .'\nderson,  is  considering 

:s   terminus    from    Bella   Vista    to 

.,'  the  Great  Western  Mining  Co.. 

r  place,  an  all   rail  outlet   for   its 

hict. 

ii  .1.1  iollows  were  received   March  2"  by 

llird  of  Public  Works  of  San  Francisco 

t|  construction  of  the  municipal  railroad 

r\-  St.  from  Fifth  .\ve.  to  Kearnv  St. : 

Boland   &  Aver,  S22.i.02.5;    State  Con- 

in    Co.,    $2.53,'llO:Mahonev    Brothers. 

■i:  E.  B.  &  A.  L.   Stone  Co..  $20.5..370 : 


Healy-Tibbits  Construction  Co..  $2i'T,3.")0 ; 
Contra  Costa  Construction  Co,  §321,040;  Wil- 
lett  &  Burr,  $332,920:  Citv  Street  Improve- 
ment Co.,  $3I4,4.J8:  Chadwick  &  Svkes,  $349,- 
790;  Grant.  Smith  &  Co.,  $;Stil,7T0.  The  work 
calls  for  tearing  up  the  old  cable  road  and 
laying  roadbed  for  an  electric  railway  fur  a 
distance  of  27.1100  lin.  ft.  The  rails  and  track 
supplies  will  be  furnished  by  the  city. 

Rights  of  w.ay  for  the  proposed  line  of  the 
recently  incorporated  Tidewater  &  Southern 
Traction  Co.  from  Skaggs  bridge  to  Kerman 
have  been  secured  and  officials  of  the  com- 
pany hope  to  have  actual  construction  work 
started  by  the  first  of  May.  The  route  de- 
cided upon  is  straight  north  and  south  run- 
ning from  Skaggs  bridge  to  Kerman,  about 
one-quarter  mile  cast  of  Madera  .\ve.  J.  H. 
Wallace,  San  Francisco,  Calif.,  is  Chief  En- 
gineer. 

It  is  reported  that  the  Western  Pacific  has 
under  consideration  the  construction  of  a 
branch  line  from  Doyle,  Calif.,  to  Alturas,  via 
Susanville.  The  line  will  be  approximately 
40  miles  in  length,  but  it  is  intended,  as  soon 
as  possible,  to  extend  this  branch  easterly  into 
Nevada  and  thence  down  to  Gerlach  on  the 
main  line,  thus  giving  the  railroad  a  branch  of 
semi-circle  shape,  tapping  its  main  line  at  two 
points,  Doyle  and  Gerlach,  and  at  the  same 
time  giving  it  a  strong  hold  on  the  valley  ter- 
ritory and  traffic.  T.  J.  Wyche,  San  Fran- 
cisco, Calif.,  is  Chief  Engineer  of  the  com- 
pany. 

Georgia. 
Steps  are  being  taken  at  West  Point,  Ga., 
to  form  a  company  to  be  known  as  the  West 
Point  Interurban  &  Great  Eastern  Ry.  Co., 
for  the  purpose  of  building  an  electric  rail- 
way from  West  Point  to  Washington,  Ga., 
l.'rti  miles.  .As  projected  the  line  will  traverse 
the  counties  of  Troup.  Merriwetber,  Pike, 
Spalding.  Butts,  Morgan.  Putnam,  Jasper, 
Green,  Talliaferro  and  Wilkes.  It  is  the  in- 
tention to  touch  Greenville  or  Harris  City, 
Griffin,  Jackson,  Machen  or  Monticello,  and 
I'nion  Point. 

Colorado. 
Meeting  of  the  stockholders  of  the  Denver 
&  Rio  Grande  R.  R.  will  be  held  April  27  at 
Denver  to  ratify  the  bond  issue  of  $2."),000.000 
authorized  three  weeks  ago  by  the  directors. 
Of  this  issue  $10,000,000  will  be  marketed  for 
immediate  improvements.  Out  of  this  sum  it 
is  proposed  to  set  aside  $2,500,000  to  acquire 
the  obligations  of  the  Western  Pacific.  A  por- 
tion of  "it  will  be  used  by  that  road  to  apply 
on  payment  of  first  mortgage  bond  interest. 
The  remainder  is  to  be  used  for  important  im- 
provements on  the  Western  Pacific,  including 
completion  of  a  low  grade  line  west  of  Salt 
Lake  Citv.  Chief  among  the  improvements 
contempla'ted  by  the  Rio  Grande  is  a  detour 
of  14  miles  from  Soldier  Summit.  Utah,  to 
Tucker.  This  line  will  have  a  maximum  gr.adc 
of  2  per  cent  as  against  4  per  cent  on  the  exist- 
ing track.  This  detour,  it  is  expected,  will 
save  about  $400,000  per  annum  in  operating 
expenses. 

The  Denver  &  International  R.  R.,  W .  G. 
Smith,  Denver.  Colo.,  President  and  General 
Manager,  plans  the  construction  of  a  line  to 
Fort  Logan,  where  a  connection  will  be  made 
with  the  proposed  diversion  of  the  Littleton 
lines. 

Idaho. 

The  Portneuf  Development  Co..  recently  in- 
corporated with  a  capital  stock  of  $600,000,  ,s 
planning  the  construction  of  an  electric  rai  - 
wav  from  American  F.iUs  to  the  Rockland  V  al- 
lev'  and  is  stated  to  have  negotiations  under 
way  for  the  sale  of  bonds  for  the  project. 
This  is  the  proposed  line  mentioned  a  short 
time  ago  in  these  columns  as  being  promoted 
bv  Judge  A.  Z.  W'atson,  of  Chicago.  Junge 
Watson  is  one  of  the  incorporators  of  the  De- 


velopment   Co.      .\.    Q.    Campbell,    Pocatello, 
Idaho,  is  also  interested. 

Preliminary  construction  work  has  been 
started  for  the  extension  of  the  line  of  the 
Caldwell  Traction  Co..  W  R.  Sebree,  Presi- 
dent, Caldwell,  to  Nampa  Ferry.  From  there, 
later  on,  this  road  will  be  extended  to  Givens' 
hot  springs  on  the  Snake  River. 

Citizens  of  Idaho  Falls  have  raised  a  bonus 
of  $40,U0ti  for  a  proposed  electric  railway  from 
that  place.  II.  S.  Sewell,  Idaho' I'-alls,  is  the 
promoter. 

.\rticles  of  incorporation  have  been  filed  by 
the  Cambridge-Indian  Valley  Eastern  R.  R. 
Co.,  capitalized  at  $-50,000  of  which  $17..")00 
has  been  subscribed.  The  company  will  con- 
struct a  line  from  Cambridge,  Idaho,  to  a  point 
in  Indian  Valley,  a  distance  of  l.j  miles.  The 
cost  of  construction  will  be  heavy,  but  the 
new  road  will  tap  a  very  rich  fruit  section 
and  develop  that  particular  section  of  the 
western  part  of  the  state.  The  directors  are; 
D.  K.  Lindsay,  J.  I.  Linder  and  W.  E.  Uenke, 
all  of  Indian  Valley;  .\.  W.  Gibson  and  K.  E. 
Wilson,  of  Cambridge.  The  stockholders 
named  are:  C.  K.  Macey,  J.  I.  Linder,  S.  K. 
Lindsay,  Wilson  &  Devaney,  Joe  Madison, 
C.  E.  Schmetz,  Cambridge  Lumber  Co.,  Stew- 
art &  Johnson,  .\.  W.  Gibson,  Fred  M.  Jewell. 
W.  D.  Morey,  Thomas  Nelson,  J.  .\.  Hudelson. 
Marshall  Lewis,  H.  M.  Coon,  H.  T.  Brown. 
.\nderson  Bros.,  A.  J.  Francis,  W.  E.  Henke. 
L.  .\.  Thompson,  C.  H.  Shepherd,  L.  E.  FZlliott, 
T.  A.  Bell  and  A.  M.  Henke. 
Illinois. 

®The  Gould  Construction  Co.,  which  has 
the  contract  for  the  construction  of  the  Illinois 
Central  shops  at  Centralia,  111.,  has  instructed 
its  men  to  report  for  work  at  that  place  not 
later  than  April  20. 

Citizens  of  Hillsboro  have  voted  in  favor 
of  granting  a  franchise  for  the  construction  of 
the  interurban  from  Hillsboro  to  Taylor 
Springs.  The  franchise  is  given  to  the  Hills- 
boro Electric  Ry.  Co..  which  is  composed  of 
stockholders  of  the  Hillsboro  Electric  Light 
&  Power  Co.  of  Hillsboro,  111.  The  company 
will  spend  about  $100,000  in  equipping  and 
constructing   the   line. 

The  Centra!  Illinois  Public  Service  Co., 
Mattoon,  111.,  has  been  making  estimates  of 
the  cost  of  extending  its  city  line  at  Charleston 
to  the  fair  grounds. 

Engineering  Department  of  the  Chicago,  Pe- 
oria &  St.  Louis  Ry.  has  plans  under  way  for 
a  subway  to  be  constructed  at  West  Jefferson 
St.,  Springfield,  111. 

Officials  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  recently  inspected  the  Toluca  and 
Rutland  Branch  of  the  Chicago  &  .Mton  R.  R.. 
and  rumors  have  arisen  that  the  former  road 
is  consi<leriiig  purchasing  the  Toluca  braiich 
with  a  view  to  building  a  GO-mile  extension 
south  to  reach  the  Central  Illinois  coal  fields. 

M  an  election  held  at  Decatur,  111.,  recently, 
it  was  voted  to  grant  the  Vandalia  R.  R.  a 
franchise  for  crossing  streets  and  to  build  a 
railroad  yard  and  freight  terminal  station. 

It  is  believed  at  Davis  Junction,  111.,  that 
the  Chicago,  Milwaukee  &  St.  Paul  R.  R.  will 
construct  an  extension  from  that  place  south 
to  Steward  connecting  with  its  line  to  the  coal 
fields. 

Indiana. 

The  Indianapolis  &  Loiiisvillc  Traction  Ry. 
Co.  has  been  incorporated  with  a  capital  stock 
of  $1,200,000,  the  incorporators  being:  J.  C. 
Chaplin,  Pittsburgh,  Pa.:  B.  B.  Veech  and 
W.  E.  English.  This  is  probably  a  reorgani- 
zation of  the  present  Indianapolis  &  Louisville 
Traction  Co.,  of  Scottsburg,  Ind. 
Kentucky. 

The  Williamson  &  Pond  Creek  R.  R.  Co., 
of  Ashland,  has  been  chartered  and  proposes 
the  construction  of  a  15 -mile  line  from  Will- 


4.  indicates  v;ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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iamson,  W.  Va.,  up  Pond  Creek  in  Kentucky. 
This  is  probably  a  Norfolk  &  Western  project 
and  it  foreshadows  the  entrance  of  this  rail- 
road to  Kentucky  coal  fields.  The  incorpora- 
tors include  L.  E.  Johnson,  Roanoke,  Va., 
President  of  the  Norfolk  &  Western  R.  R., 
and   W.   A.   Ginn  of  Ashland,   Ky. 

According  to  an  announcement  reported  to 
have  been  made  following  a  meeting  of  the 
directors  of  the  Carolina,  Clinchfield  &  Ohio 
R.  R.,  work  will  soon  be  started  on  the  Elk- 
horn  extension  of  the  line  from  Dante,  Va., 
to  Elkhorn,  Ky.  This  extension  is  to  be  40 
miles  in  length  through  a  most  difficult  moun- 
tain country  and  will  give  a  Clinchfield  road 
connection  with  the  Chesapeake  and  Ohio,  af- 
fording it  the  outlet  to  the  middle  West  con- 
templated in  the  original  plans  of  the  pro- 
moters. The  extension  will  cost  approximately 
$4,000,000  or  $100,000  per  mile.  It  is  under- 
stood that  financial  arrangements  for  this 
work  have  been  made.  The  Clinchfield  road 
is  now  in  operation  from  Spartanburg  to  Dan- 
te, a  distance  of  nearly  300  miles.  Ward 
Crosby,  Johnson  City,  Tenn.,  is  Chief  En- 
gineer. 

Louisiana. 

The  New  Orleans  &  North  Eastern  R.  R. 
(Queen  &  Crescent  Route,  C.  Dougherty,  Zhiti 
Engineer,  Cincinnati,  O.)  and  the  Frisco  sys- 
tem, are  planning  the  immediate  expenditure 
of  $900,00U  for  the  completion  of  the  joint  ter- 
rninals  at  New  Orleans.  Of  this  sum,  about 
$700,000  is  to  be  spent  for  the  completion  of 
the  Chalmette  slips  along  the  Mississippi  River, 
where  ships  will  enter  to  load  at  the  Frisco 
wharves.  .Another  $l'O0,OOO  will  be  spent  in 
improvements  on  the  Frisco  warehouses  above 
Chalmette. 

The  New  Orleans,  Fort  Jackson  &  Grand 
Isle  R.  R..  O.  T.  Maier,  Vice-president,  New 
Orleans,  has  applied  to  the  Port  Commission- 
ers of  New  Orleans  for  space  on  which  to  in- 
stall wharves  on  both  the  east  and  west  sides 
of  the  river. 

The  survey  of  the  proposed  line  of  the 
New  Iberia,  Lafayette  &  Northwestern  R.  R. 
is,  according  to  reports  from  Lafayette,  La., 
completed  to  Eunice. 

D.  K.  Jeffries,  President,  Southern  Ry.  & 
Navigation  Co.,  which  has  under  construction 
a  line  from  Vidalia  to  Monterey,  recently  vis- 
ited Vidalia,  La.,  for  the  purpose  of  securing 
terminal  facilities  and  making  connection  with 
the  St.  Louis,  Iron  Mountain  &  Southern  at 
that  point. 

Maine. 

The  Portland  Terminal  Co.,  M.  McDonald, 
General  Manager,  Portland,  Me.,  a  subsid- 
iary of  the  Boston  &  Maine  R.  R.,  is  plan- 
ning the  construction  of  improvements  in  Port- 
land and  Westbrook  which  will  involve  the 
expenditure  of  about  $2,000,000.  It  is  stated 
that  all  the  freight  business  will  be  concen- 
trated at  Thompsons  Point,  where  there  will 
be  a  freight  yard.  A  station  will  be  built  on 
Brighton  Ave.,  Portland,  and  there  will  be  a 
new  double-track  line  of  more  than  six  miles 
through  the   Deering  district. 

Maryland. 

It  is  reported  that  the  Western  Maryland 
R.  R.  is  contemplating  the  construction  of  a 
new  low  grade  freight  line  from  Williams- 
port  through  Boonsboro  to  the  main  line  of 
the  road  at  Westminster,  Md.  No  definite 
mformation  has  been  obtained  in  regard  to 
the  matter  as  yet. 

Minnesota. 

Arrangements  are  reported  to  have  been 
made  in  London  to  finance  the  proposed  St. 
Paul-Rochester  line  of  the  St.  Paul  Southern 
Electricy  Ry.  Co.,  and  it  is  stated  that  the 
plans  for  the  line  have  been  practically  com- 
pleted and  that  construction  work  will  begin 
this  spring.  It  is  expected  the  line  will  be 
completed  as  far  as  Hastings  by  July.  The  In- 
terurban  Construction  Co.  of  St.  Paul,  Minn., 
is  back  of  this  project.  Interested  in  it  are: 
Edward  Feldhauser.  St.  Paul ;  Senator  A.  T. 
Stebbins.  Rochester;  John  Heiner,  Hastings; 
Mayor  F.  D.  Seager,  Cannon  Falls ;  Otto  Ack- 


erman,  Hastings ;  Senator  Albert  Shaller, 
Hastings. 

The  Duluth  Street  Ry.  Co.,  Herbert  War- 
ren, General  Manager,  Duluth.  will  expend 
$200,000  to  $300,000  this  year  for  improve- 
ments. These  will  include  the  building  of  the 
9th  St.  e.xtension,  the  placing  of  new  heavy 
type  rails  where  streets  will  be  paved,  and  the 
addition  of  10  new  double  truck  cars  to  its 
equipment. 

It  is  stated  that  the  Port  Arthur,  Duluth  & 
Western  Ry.,  a  branch  of  the  Canadian  North- 
ern, will  be  extended  from  Gunflint,  its  pres- 
ent terminus,  to  Ely. 

The  Minneapolis,  St.  Paul,  Rochester  &  Du- 
buque Electric  Traction  Co.,  .Albert  Graber, 
Chief  Engineer,  International  Bldg.,  Minne- 
apolis, Minn.,  is  planning  the  construction  of 
30  miles  of  new  track  for  the  present  season. 

Mississippi. 

It  is  now  stated  that  the  Wausau  Southern 
R.  R.,  running  southeast  from  Laurel  into 
Greene  County,  a  distance  of  about  30  miles, 
will  be  completed  and  in  operation  before 
May  1. 

The  Mississippi  R.  R.  Co.  has  been  incor- 
porated, the  incorporators  being  T.  B.  Brit- 
tingham  of  Madison,  Wis. ;  G.  C.  Hixon  of 
Chicago;  J.  M.  Hixon  of  La  Crosse,  Miss.; 
F.  J.  Hughes  of  Electric  Mills,  Miss.;  E.  S. 
Bostick  of  Meridian;  S.  Eastland  of  Meridian; 
R.  E.  Wilbourne  of  Meridian,  and  W.  E.  Bas- 
kin,  Meridian.  According  to  the  terms  of  the 
incorporators,  the  terminals  of  the  road  are  as 
follows :  "Beginning  at  the  northwest  corner 
of  township  12,  range  17,  in  Kemper  county, 
thence  southeastwardly  2,5  miles,  crossing  the 
main  line  of  the  Mobile  &  Ohio  Railroad  at 
Electric  Mills  in  Kemper  County ;  thence 
through  said  county  about  15  or  20  miles  to 
the  state  line  between  Mississippi  and  Ala- 
bama." The  road  is  projected  by  capitalists, 
who  have  large  quantities  of  hardwood  and 
other  timber  in  the  interior  of  Kemper  Coun- 
ty, and  is  designed  to  give  a  better  outlet  for 
this. 

The  Meridian  &  Memphis  Ry.  Co.,  Meridian, 
Miss.,  is  taking  bids  for  the  grading  of  30 
miles  of  its  proposed  line.  This  section  ex- 
tends from  Meridian  to  Union,  Miss.,  and 
work  is  to  be  started  on  or  before  May  1. 

Missouri. 

The  Kansas  City  Ozark  &  Southern  Ry. 
Co.,  J.  B.  Quigley,  Chief  .Engineer,  Ava,  Mo., 
has  completed  location  of  one  of  its  lines 
south  from  Ava  and  has  located  the  site  for  a 
hydro-electric  plant  on  the  north  fork  of  the 
White  River.  The  company  has  purchased 
this  site  and  is  now  making  plans  for  the  dam, 
etc.  This  plant  will  furnish  power  for  operat- 
ing all  the  lines  it  is  proposed  to  build  in  this 
section ;  also  power  to  operate  the  line  now 
being  operated  by  steam  locomotives  from 
Ava  to  Mansfield.  Mo. 

The  Commercial  Club  of  Warrensburg,  Mo., 
has  submitted  a  proposition  to  the  officials  of 
the  Chicago  &  Alton  R.  R.  Co.,  offering  to 
guarantee  the  right  of  way  and  $1,000  per 
mile  providing  the  company  would  build  a 
23-mile  spur  from  Higginsville,  Mo.,  to  War- 
rensburg. E.  L.  Crugar,  Chicago,  111.,  is  .As- 
sistant  Chief  Engineer. 

Montana. 

®Noon  &  Malberg  and  Walton  &  Nelson 
have  secured  subcontracts  for  work  on  the 
extension  of  the  Butte,  Anaconda  &  Pacific 
Ry.  from  Browns  Spur  to  the  Southern  Cross 
Mine.  Clifton.  .Applegate  &  Co.,  Anaconda, 
Mont.,  and  Spokane,  Wash.,  as  noted  previous- 
ly, have  the  general  contract,  which  includes 
350,000  cu.  yds.  earth  excavation,  150,000  cu. 
yds.  rock  excavation,  150,000  cu.  yds.  borrow 
embankment,  and  seven  bridges  ranging  from 
00  ft.  to  175  ft.  The  work  is  composed  mostly 
of  station  and  team  work  and  is  to  be  rushed 
so  that  steel  can  be  laid  in  the  fall.  Clifton, 
.Applegate  &  Co.  have  some  good  team  work 
not  yet  let. 

®A.  B.  Bennett  &  Co.,  Helena,  Mont.,  have 
been  awarded  a  contract  by  the  Montana  Con- 
struction and  Irrigation  Co.,  mentioned  in  our 


last  issue,  for  constructing  the  ll  .)-  . 
section,  from  Three  Forks  to  RadL  "^'"1'' 
the   Three  Forks,   Helena  &  Mad  n  '^' ,|° 

The  Gallatin  Valley  Electric  Ry.n   r 
man,  Mont.,  is  making  arrangeme    f  ■  ■^' 
proving  its  system  at  Bozeman.  '  ™ 

Advices   from   Lewistown  give  I 
ing  information  as  to  some  of  the  tL   t  , 


follou 
Milwaukee^withjegard  to  its  prqle'd  "jn "; 


It  is  said  that  while  the  survey  forL  I 
town-Great. Falls  lines  is  practicalh|o„;,;'; 
and  all  engmeermg  difficulties  have-en  m 
come,   there   are   still   many  details  J  i\! 
of   before   actual   construction  can »  start' 
and    that   this   work   is   expected  t(be  bm 
during  the  summer.    It  has  been  doled  hZ 
ever,  to  proceed  without  delay  to  'tend  il 
Hilger  branch   from  that  point  to  rmdls 
distance  of  11  miles  north  of  Hilr  and't 
build  the  line  to  Grass  Range,  a  nance 
35  miles,  20  miles  of  the  grading  ,«,  bein 
completed.       These    two    extensior  win  h 
started  in  advance  of  construction  wl<  o;,  (i 
Lewistown-Great  Falls  line,  but  wihot  ',\(h 
nor    interfere    in    any    way    with  .e  \m, 
project. 

New  Jersey. 

Articles  have  been  filed  with  the.ecretar 
of  state  of  New  Jersey  at  Trenton  tigi-in.i. 
Mine  Hill  R.  R.  Co.,  the  South  East  j 
lipsburg   R.   R.    Co.   of    New  Jerse'ai 
South    Easton    &    Phillipsburg   R.  ';  ( 
Pennsylvania  with  the  Lehigh  &  H  si 
Co.  under  the  name  of  the  Lehigh  h 
River  Ry.    This  is  an  absorption  by  t- 1 
&  Hudson  company  of  the  other  the 
railroads,   which   have   a   combined  pi 
$180,000.     The   Lehigh   &  Hudson,   du  „ 
merger,   has  a  combined  capital  of  ;7UO,(10 
New  York. 

®The  O'Rourke  Engineering  Cotructit 
Co.,  345  Fifth  Ave.,  New  York  Citv.as  bet 
awarded  the  contract  at  $912,352  foiiec,  2. 
Route  5,  of  the  Lexington  Ave.  RaprTnns 
R.  R.  in  New  York  City.  The  workalls  fi 
tlie  Canal  St.  station,  Broadway-l.dngte 
-Ave.  line  and  Canal  street  crosstowiine  ui 
derneath.  Bids  were  opened  March  i.  Tl 
bidders  on  this  work  were  as  follo\V!(|)  b 
ing  bid  for  upper  level,  (2)  bid  f  low' 
level,  and  (3)  total  bid:  O'Rourke  ,g-  - 
ing  Construction  Co.,  (1)  upper  le\, 
779;  (2)  lower  level,  $119,572;  (3)91 
F.  L.  Cranford,  177  Montague  St,   O' 

(1)  upper  level,  $844..592 ;  (2)  lov,- 
$242,304 ;  (3)  $1,086,950.  Empire  En.iecni; 
Corp.,  GO  Wall  St.,  New  York  City,  0  uppi 
level,  $1,025,302;  (2)  lower  level  $30011;  (3 
$1,325,461.  J.  F.  Cogan  Co.,  280  Badwa 
New   York   Citv,    (1)    upper  level,  $5-1""- 

(2)  lower  level,' $318,210;  (3)  $l,372,i, 
non  Contracting  Co.,  60  Wall  St.,  N' 
City,    (1)    upper   level,   $1,147,228:   (:  ' 
level,  $409,689;   (3)  $1,556,917.    John 
Flatiron    IBldg.,    New    Y'ork    City,,   (!' upp' 
level,  $1,387,307;  (2)  lower  level,  $332.3;  (i 
$1,719,731. 

®Thomas  O'Hern,  Yonkers,  N.  Y.,  s  bei 
awarded  the  contract  by  the  State  Coinissit 
in  Lunacy  at  $49,559  for  the  constriion  ( 
an  electric  railway  at  Mohansic  State  )spiti 
Yorktown,  N.  Y. 

The  Corning  &  Painted  Post  Street  y.  C( 
Corning,  is  considering  extending  it^jne  I 
North  Corning. 

The  Public  Service  Commission,  F  t  Di: 
trict,  New  York  City,  has  adopted  the  ne 
rapid  transit  routes  which  will  b2  niled  i 
building  the  comprehensive  dual  sy  rn  t 
rapid  transit  extension  which  the  Con;issio 
has  already  approved,  and  which  is  no  pMC 
ing  in  the  Board  of  Estimate  and  .Aprtior 
ment  of  New  York  City.  This  is  tluystei 
which  it  is  proposed  to  lease  for  oper.on  t 
Interborough  Rapid  Transit  Co.  s|  "^ 
Brooklyn  Rapid  Transit  Co.  within  tir  rf 
spective  spheres  of  development.  T  w 
routes  which  have  been  sent  to  the  Bro  o 
Estimate  and  .Apportionment  for  its  srovJ 
are  as  follows  :  Route  No.  3.5— The  S  mva 
Tunnel-Times  Square  Extension.  Routi  H" 
route  begins  at  a  point  under  42iid  i  n^a 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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::  the  westerly  terminus  of  the  pres- 

,ay  Tunnel  Route  and  extends  west- 

'  i.'nd  St.  to  the  easterly  side  of  8th 

ute  No.  38 — The  7th  Ave.  Extension 

k  St.  Route.     This  route  begins  at 

uder  7th  Ave.   near   West   12th   St. 

:.ds  southward   under   7th    Ave.    and 

-ed  extension  of  7th  Ave.  and  unde- 

and  its  proposed  extension  to  West 

at   Leonard    St.     This    route    will 

•  each  end  with  the  existing  7th  and 

I  Av  Route,  and  is  designed  to  make  pos- 

ile  t,   building  of  the  proposed   extension 

th^sresent   subway    from    Times    Square 

ar  cvn  the  west  side  of  Manhattan  to  the 

Iter   near   which   it   will   connect   with    a 

fi  t  nel   or   tunnels   to    Brooklyn.      Route 

-.The  Whitehall   St.   East   River-Mon- 

it  Route.    This  route  begins  in  Mor- 

lanhattan,   near   the   intersection   of 

;    St.,   Trinity    PI.    and    Morris    St., 

.ly  connect  with  the  Broadway-Lex- 

rnue  Subway  or  the  7th   Ave.  Ex- 

the  present  subway,  or  both,  and 

;  private  property  and  Broadway  to 

St.,    under    Whitehall    St.    to  '  the 

.  under  the  East  River  to  Montague 

vlyn,  and  under  Montague   St.  to  a 

r  near  Court  St.,  where  connection 

ade   with   other   lines   of    the    dual 

North  Dakota. 

:<l!and  Continental  R.  R.,  projecting 
line  from  Edgeley  to  Pempina,  has 
.ct  to  .■\.  J.  Jackson,  Jamestown,  N. 
the  construction  of  its  line  into 
H.  H.  Hurning,  Edgeley,  N. 
:ief  Engineer. 

Bros..  St.  Cloud.  Minn.,  have  moved 

to  Minot.  N.   Dak.,   for  work  on 

Northern  branch  line. 

•.  n  announced  at  Bismarck,  N.  Dak., 

racks  of  the   Northern   Pacific   Ry. 

extended  beyond  Stanton,  N.  Dak., 

•  iOn. 

Ohio. 

r.sylvania  R.  R.  is  reported  to  have 

ic   Ohio   River   &   Western    R.    R., 

from  Bellaire  to  Mill  Run,  Ohio, 

I  111  miles,  and  has  trackage  right 

..Itiinore  &  Ohio  into  Zanesville. 

Oklahoma. 

-kogee  Electric  Traction  Co..  Mus- 
bnild  an  e.xtension  from  the  Broad- 
uth  on  Seventh  and  thence  across 

fstem  section  of  the  city. 

I  Oregon. 

h  Oregon  Electric  Ry.  Co.,  Railway  Ex- 

i|  Bldg.,  Portland,  Ore.,  has  made  a  pre- 

ny   survey   for   rebuilding   its   main   line 

ft!  Portland  and  Tualatin,  and  making  it 

•  r-grade  route.     The  main   idea   in  the 

:     is  to  eliminate  the  heavy  pull  over 

!.  and  to  follow  the  west  bank  of 

ette  as  nearly  as  possible.     Under 

td   scheme   it   will   be   necessarv   to 

:  el  6(";  ft.  long  through  Elk  Rock. 

ictt    main   line  would  leave  the   present 

jar  the  Porter  St.  shops  and  rejoin  the 

|:  line  near  Tualatin. 

il.'r  &  Co.,  subcontractors  on  the   South- 

icific  line  to  Coos  Bay,  Ore.,  have  com- 

li    grading    operations    westward    from 

|e.    This  company  has  had  perhaps  200 

rattcred  along  twelve  miles  of  right-of- 

I  winter,  clearing  the  land  for  the  grad- 

ork  with   the   settling  of   wcatlier   this 

Power  graders  will  be  put  to  work  as 

las   possible.      Twohy    Bros.,     Portland. 

I  contractors,   have    made    a    good    start    ■ 

■  2.300-ft.  tunnel  at  Xoti  Pass,  and  have 

?ted   the   transportation    of    ten    wagon- 

of  compressor   machinery,   so   that   the 

men  may  use  air  drills. 

pleraentary  articles  of  incorporation  have 

filed   by  the   Valley  &   Siletz   R.    R.    at 

.   Ore.,  providing   for   the    construction 

line  from  Independence  to  Newport.  In 

■iginal  articles  the  company  proposed  to 

a  railroad  from  the  Upper  Dam  on  the 

amute   River    lo    Simpson.      Under    the 


new  plan  this  will  give  Portland  a  direct  con- 
nection with  Vaquina  Bay  ...ii  the  West  Side. 
Pennsylvania. 
®James  M.  Smith.   Perki,,mcnville.  Pa.,  has 
beet!  awarded  a  cnuract  for  grading  for  the 
trolley  line  from  Skippack  to  Lederach. 

Surveys  have  been  made  lor  the  proposed 
Geistown  extension  of  the  Johnstown  Traction 
Co.,  E.  M.  du  Pont,  President,  Johnstown,  Pa. 
Practically  all  right  of  way  has  been  secured 
and  It  is  expected  that  the  line  will  be  com- 
pleted this  summer. 

The  Titusville  Electric  Traction  Co ,  W  J 
Smith,  General  .Manager,  Titusville,  is  under- 
stood to  have  completed  plans  for  tinishing  its 
extension  to  Cambridge  Springs.  .\  consider- 
able part  of  the  grading  is  alreadv  completed ; 
contracts  for  construction  materials  were 
placed  last  fall. 

A  syndicate,  composed  of  Brown  Brothers 
&  Co.,  W.  H.  Newbold,  Son  &  Co.  and  Robert 
Glendinning  &  Co.,  Philadelphia,  which  re- 
cently acquired  the  Citizens'  Traction  Co.,  of 
Venango  County,  Pa.,  has  retained  Day  &  Zim- 
merman, engineers,  Philadelphia,  as  operating 
managers,  to  supervise  proposed  improve- 
ments and  extensions. 

The  Susquehanna  Railwav,  Light  &  Power 
Co.,  of  40  Wall  St..  New  York  Citv,  has  taken 
over  the  Columbian  Power.  Light'  &  Railwav 
>^o.  and  its  subsidiary  companies,  the  Colum- 
bia &  Montour  Electric  Rv.  Co.  and  the 
Columbia  Gas  &  Electric  Co."  The  absorption 
affects  directly  about  .30  miles  of  street  rail- 
ways, the  electric  light  interest  in  Bloomsburg, 
Berwick  and  Danville  and  the  gas  business  of 
Bloomsburg  and  Danville,  as  well  as  a  number 
of  small  towns  covered  or  about  to  be  cov- 
ered through  subsidiary  companies.  It  is  an- 
nounced that  work  will  start  in  the  near  fu- 
ture on  the  extension  of  the  electric  lines  east- 
wardly  from  Berwick  to  Wilkes-Barre,  a  dis- 
tance of  about  30  miles,  meeting  the  lines  of 
the  same  company  who  operate  the  Wilkes- 
Barre  and  Suburban  lines,  and  westwardly 
from  Danville  to  Sunbury,  a  distance  of  13 
miles. 

Construction  work  is  to  be  resumed  in  June 
on  the  9-mile  line  of  the  Slippery  Rock  & 
Grove  City  Ry.  ."Kbout  six  miles  of  grading 
for  this  road  have  been  completed.  The  road 
will  be  operated  by  gasoline  motors.  Capt. 
J.  C.   Barr,  Grove  City.   Pa.,   is   President. 

The  City  Council  of  Somerset,  Pa.,  has 
granted  a  franchise  to  the  Baltimore  &  Ohio 
R.  R.  Co.  to  occupy  parts  of  Pleasant  St.  in 
the  construction  of  a  second  track  for  the 
Somerset  &  Cambria  branch  and  it  is  believed 
that  work  betw-een  Rockwood  and  Johnstown 
will  be  started  at  once.  .\.  M.  Kingman,  Cin- 
cinnati. O.,  is  Engineer  of  Construction. 

Eastern  contractors  will  learn  with  regret 
of  the  death  on  March  26  of  Wm.  H.  Mc 
Manus  of  lolO  Market  St..  Philadelphia.  Mr. 
McManus  kept  in  close  touch  with  all  the 
large  construction  work  in  the  East  and  was 
well  know-n  to  many  contractors  and  engineers. 
He  was  about  60  years  old. 

South  Carolina. 

The  Greenville,  Spartanburg  &  Anderson 
Ry.  (electric),  projecting  a  line  from  Green- 
ville to  Spartanburg,  is  shortly  to  select  its 
terminal  site  in  the  latter  city,  and  will  in  the 
near  future  make  a  definite  decision  as  to  the 
route  of  the  line.  At  a  recent  meeting  of  the 
directors  and  stockholders  at  Greenville,  the 
following  officers  were  elected :  J.  B.  Duke, 
New  York,  president :  W.  S.  Lee.  Charlotte, 
vice-president :  E.  Thomason,  Charlotte,  treas- 
urer and  general  manager;  Thomas  E.  Hill, 
.\nderson.  secretary. 

An  ordinance  has  been  introduced  into  the 
city  council  of  Columbia.  S.  C,  providing  that 
the  Southern  Ry.  be  permitted  to  install  spur 
tracks  to  the  proposed  buildings  of  the  Gibbes 
Machinery  Co.  As  proposed  the  spur  will 
cross  Gates  and  Wheat  Sts. 

Grading  work  is  well  along  on  the  extension 
of  the  Roysten  yards  of  the  Southern  Ry., 
three  miles  north  of  Columbia,  and  it  is  ex- 
pected that  this  will  be  completed  the  latter 
part  of  the  month.    J.  Davis  Powell,  Colum- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


bia,  S.  C,  has  the  grading  contract,  w-hich  in- 
\'olves  25,000  cu.  yds.  of  earth  excavation  and 
25,000  cu.  yds.  of  embankment.  W.  C.  Powell, 
Columbia,  S.  C,  and  C.  E.  Teague,  Columbia, 
have  subcontracts.  The  masonry  and  trestle 
work  is  being  done  by  the  forces  of  the  South- 
ern Ry. 

South  Dakota. 

The  promoters  of  the  projected  Sioux  City, 
Mitchell  &  Pierre  R.  R.,  mentioned  in  our  last 
issue,  have  raised  $1,500  for  preliminary  work. 
Theodore  Quale,  Blunt.  S.  Dak.,  and  A.  E. 
Hitchcock,  Mitchell,  S.  Dak.,  are  interested. 

Tennessee. 

The  Murfreesboro  Electric  Ry.  Co.  has  been 
chartered  with  a  capital  stock  of  $50,000  and 
proposes  to  build  an  interurban  railroad  from 
Clarksville  to  Nashville,  via  Springfield  ;  from 
Nashville  to  Woodbury,  via  Murfreesboro,  and 
from  Nashville  to  Cornersvillc,  via  Lewis- 
burg.  The  incorporators  are :  Richard  T. 
Wilson,  Joseph  Frank,  Robert  L.  Burch,  T. 
Garland  Tinsley  and  Albert  T.  Lee.  J.  L. 
Parkes,  Murfreesboro,  is  manager. 

Texas. 

®Shattuck  &  Edingcr,  109  E.  6th  St.,  Los  An- 
geles, Cal.,  according  to  advices  from  San  .\n- 
tonio,  have  been  awarded  the  contract  for 
constructing  175  miles  of  the  new  San  .\n- 
tonio,  Rockport  &  Mexican  R.  R.  The  con- 
tract covers  the  construction  work  from  San 
.\ntonio  to  Crowther,  Crowther  to  Rockport 
and  Rockport  to  Harbor  Island.  Under  the 
contract  work  will  be  started  at  once  and  will 
be  completed  within  18  months  from  date. 

®The  Southern  Traction  Co.,  which  pro- 
poses the  construction  of  the  interurban  line 
from  Dallas  to  Waco.  1.34  miles,  has  taken 
out  its  charter.  The  main  office  of  the  com- 
panv  is  at  Dallas  and  the  capital  stock  is 
$7,500,000,  of  which  $100,000  is  certified  paid 
in.  On  April  2  the  company  completed  its 
organization,  the  following  officers  being  elect- 
ed :  J.  F.  Strickland,  president ;  Osce  Good- 
win. C.  W.  Hobson,  J.  Lee  Penn,  F.  N.  Drane 
and  W.  J.  Neale,  vice-presidents ;  Osce  Good- 
win, treasurer ;  H.  I.  Gahagan,  assistant  treas- 
urer ;  James  P.  Griffin,  secretary ;  W.  H. 
Painter,  assistant  secretary ;  M.  B.  Temple- 
ton,  general  counsel.  The  executive  committee 
is :  J.  F.  Strickland,  Dallas ;  T.  J.  Cole,  Wax- 
ahachie ;  R.  E.  L.  Saner,  Dallas,  and  C.  W. 
Hobson.  Dallas.  The  contract  for  building 
the  line  has  been  aw^arded  to  the  Southern 
Engineering  &  Construction  Co..  which  was 
organized  for  this  purpose.  Luther  M.  Dean 
is  Chief  Engineer  of  the  company,  which  has 
offices  at  1316  Commerce  St.,  Dallas. 

®G.  W.  Tliompson,  St.  Louis.  Mo.,  has  been 
awarded  a  contract  amounting  to  about 
$100,000  for  laying  new  80-lb.  steel  on  the  main 
line  of  the  International  &  Great  Northern 
R.   R.,  between  Fort  Worth  and  Houston. 

The  Commissioners'  Court  of  Dallas  County 
has  granted  a  franchise  to  the  Eastern  Texas 
Traction  Co.,  of  which  J.  W.  Crotty  of  Dallas 
is  the  active  vice-president,  to  build  an  inter- 
urban across  certain  public  roads  in  Dallas 
County. 

Preliminary  work  is  under  way  for  the  or- 
ganization of  a  company  for  the  purpose  of 
building  an  interurban  line  from  Dallas  to 
Greenville.  54  miles.  It  is  anonunced  to  be 
the  intention  of  the  promoters  of  the  line  to 
raise  all  of  their  capital  locallv.  It  is  esti- 
mated that  $2,000,000  will  be  required  to  con- 
struct and  equip  an  electric  line  such  as  the 
one  to  Greenville,  and  it  is  claimed  that  al- 
ready $400,000  of  cash  has  been  promised  in 
stock  of  the  company  which  it  is  proposed  to 
form.  J.  B.  Wilson,  William  Doran  and  Har- 
ry L.  Slay,  of  Dallas,  are  interested. 

A  plan  is  under  consideration  for  the  build- 
ing of  five  interurban  lines  out  of  Dallas. 
-According  to  a  prospectus  issued  by  E.  P.  Tur- 
ner and  associates,  of  Dallas,  the  present  com- 
pany will  be  known  as  the  North  Texas  In- 
dependent Interurban  System.  The  proposed 
lines  are  as  follows :  Dallas  &  Western  Inter- 
urban Ry.,  from  Dallas  to  Fort  Worth,  by 
way  of  Irving.  33  mil^s.     Dallas  and  North- 
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western  Interurban  Railway,  from  Dallas  to 
Denton  and  Gainesville,  by  way  of  Irving. 
Dallas  and  Southwestern  Interurban  Railway, 
from  Dallas  through  Cement.  Mansfield.  Cle- 
burne and  Walnut  Springs.  Dallas  and  South- 
eastern Interurlian  Railway,  from  Dallas  to 
Terrell,  thence  to  Paris,  Clarksville  and  Texar- 
kana.  Towns  on  the  several  lines  are  to  be 
as  follows:  Dallas.  Irving.  Fort  Worth.  Farm- 
ers Branch,  Denton.  Grapevine,  Gainesville, 
West  Dallas.  Cement.  Mansfield.  Lillian,  Egan, 
Godley,  Glenrose,  Cleburne.  Walnut  Springs, 
Orphans'  Home.  Garland,  Mesquite,  New 
Hope,  Heath,  Chisholni,  Terrell,  Canton,  Ter- 
rell, Kaufman.  Tyler,  Lone  Oak.  Sulphur 
.Springs,  Emory.  Charleston,  Paris,  Clarksville 
and  Te.xarkana.  It  is  probable  that  the  Ter- 
rell-Tyler line  will  be  the  first  to  be  under- 
taken. 

A  movement  has  been  started  at  Corpus 
Christi.  backed  by  local  capital,  to  build  an  in- 
terurban electric  railway  line  around  the  bay 
front  from  Corpus  Christi  to  Ward  Island. 

The  Gulf,  Texas  &  Western  Ry..  T.  T.  Witt. 
Dallas,  Tex..  Chief  Engineer,  has  surveys  un- 
der way  for  its  proposed  extension  from  Jacks- 
boro  to  a  connection  with  the  Weatherford. 
Mineral  Wells  and  Northwestern  Railroad  at 
some  point  near  Salesville  or  Oran,  in  Palo 
Pinto  County. 

Proposition  lias  been  submitted  to  the  citi- 
zens of  Rio  Grande  City  for  the  construction 
of  a  standard  gage  steam  and  motor  railroad 
from  Samfordyce  to  a  point  in  Zapata  coun- 
ty, passing  entirely  through  this  county  and 
city  and  having  direct  connection  with  the 
St."  Louis.  BrowTisville  &  Mexico  Railroad  at 
the  terminal  of  the  Brownsville  and  Samfor- 
dyce branch.  The  proposition  was  submitted 
by  representatives  of  the  san  Benito  &  Rio 
Grande  Valley  Ry..  which  proposed  to  build 
and  equip  this  line  within  one  year  and  to  be- 
gin active  and  continuous  work  of  construc- 
tion to  completion  upon  Rio  Grande  City  rais- 
ing a  bonus  of  $2o,000  cash  and  right  of  way 
through  the  city  and  terminal  grounds.  E. 
E.  McLellan  San  Benito,  is  Chief  Engineer 
of  the  San   Benito  &   Rio  Grande  Vallev  Ry. 

Surveys  for  the  entire  line  of  the  Quanah. 
Seymour.  Dublin  &  Rockport  R.  R.  will  soon 
be  completed.  The  promoters  of  the  new  line 
are  negotiating  with  several  other  roads  for 
trackage  rights  in  order  to  give  them  a  tem- 
porary through  line  between  the  two  proposed 
terminal  points  as  early  as  possible.  The  road 
will  construct  its  own  line  from  Quanah  to 
Georgetown,  where  it  will  connect  with  the 
Missouri,  Kansas  and  Texas  and  operate  from 
that  place  into  .\ustin  over  the  latter's  track. 
It  will  build  a  link  between  .\ustin  and  Lock- 
hart,  thirty  miles,  and  will  use  the  track  of 
the  San  Antonio  and  .\ransas  Pass  from  that 
place  to  Luling.  Bonuses  are  being  raised  to 
aid  in  the  construction  of  the  link  between 
Luling  and  Rockport. 

Preliminary  arrangements  are  being  made 
by  C.  J.  Grainger,  Palestine,  Texas,  for  the 
construction  of  line  through  Hnntsville  and 
thence  northwesterly. 

It  has  been  announced  at  \\'eatherford. 
Texas,  that  engineers  of  the  Gulf.  Texas  & 
Western  Ry.  are  running  a  line  from  Jacks- 
boro  to  a  point  to  intercept  the  road  from 
Mineral  Wells. 

Surveyors  of  the  San  Antonio.  Llvalde  & 
Gulf  R.  R.  have  started  work  on  the  proposed 
Fowlerton  extension  from  a  point  near  Pleas- 
anton  to  Fowlerton.  A.  R.  Ponder,  Crystal 
City.  Texas,  is  Vice  President  of  the  road. 

The  citizens  of  Midway.  Texas,  are  very 
anxious  to  secure  the  construction  of  a  rail- 
road through  that  place  and  a  bonus  is  to  be 
raised  for  the  first  company  deciding  to  build 
via  the  town. 

It  is  reported  that  Harvey  Austin.  San  An- 
tonio. Texas,  is  promoting  the  construction  of 
a  railroad  from  San  Angelo  to  Kerrville.  a 
distance  of  about  175  miles.  The  proposed 
line  will  connect  with  the  San  .Antonio  & 
.'Vransas  Pass  at  this  place,  and  by  means  of 
that  line  a  new  through  railway  route  between 
San  .Antonio  and  San  .\ngelo  will  be  obtained. 
One    of    the    most    important    towns    on    the 


route  under  consideration  is  Junction,  and  the 
people  of  that  place  have  subscribed  more  than 
$'25.U00  as  a  bonus  in  aid  of  the  project.  The 
Santa  Fe  is  reported  to  be  back  of  the  pro- 
posed road. 

Utah. 

The  Ogden  Rapid  Transit  Co.,  Ogden,  is 
understood  to  have  under  consideration  ten- 
tative plans  for  a  number  of  extensions  of  its 
lines  in  the  city.  These  plans  are  said  to  in- 
clude the  building  of  lines  on  23rd  and  27th 
Sts..  parallel  to  the  22nd  and  25th  St.  lines. 
It  also  has  been  reported  that  the  company 
will  complete  its  line  on  Wall  Ave.  and  24th 
St..  thus  finishing  the  business  district  and 
Union  depot  loop. 

Ogden  Rapid  Transit  Co.,  Jos.  A.  West, 
Chief  Engineer,  Ogden.  Utah,  expects  to  build 
a  7-mile  extension  from  the  Hermitage  in 
Ogden  Canon  to  Huntsville  this  season.  The 
rights  of  way  have  been  secured  for  this  ex- 
tension. The  Logan  Rapid  Transit  Co.  also 
expects  to  build  several  miles  of  interurban 
lines  in  Cache  Valley  the  present  season  con- 
necting the  valley  towns  with  Logan,  the 
county  seat.  Just  how  many  miles  will  be 
built  depends  largely  upon  the  readiness  with 
which  franchises  and  rights  of  way.  are  ob- 
tained. 

It  is  said  that  contracts  have  been  let  for 
the  construction  of  a  branch  line  connecting 
the  Denver  &  Rio  Grande  R.  R.  at  Thompsons, 
Utah,  with  the  Ballard  Coal  fields.  The  Amer- 
ican Fuel  Co.,  Salt  Lake  City.  Utah,  as  men- 
tioned in  our  Feb.  20  issue,  is  interested  in 
the  proposition! 

Vermont. 

Frank  O.  Sinclair,  Consulting  Engineer.  Bur- 
lington. Vt..  has  been  working  on  plans  for 
the  new  union  station  at  Burlington  for  the 
committee  representing  the  city. 

Virginia. 

®Rinehart  &  Dennis  Co..  Jefferson  National 
Bank  BIdg..  Charlottesville.  Va.,  has  been 
awarded  the  contract  for  seven  miles  of  dou- 
ble track  work  for  the  Richmond  Belt  Line  of 
the  Atlantic  Coast  Line  Ry.  The  contract  con- 
sists of  about  .350,000  cu.  yds.  of  excavations, 
4,000  cu.  yds.  of  concrete  and  laying  of  track, 
etc.  Two  steam  shovel  outfits  and  concrete 
outfit  will  be  placed  on  the  work. 

Washington. 

©Subcontracts  for  work  on  the  Wenatchee 
North  branch  of  the  Great  Northern  R.  R. 
have  been  let  to  Clifton.  Applegate  &  Co.,  -507 
Huton  Bldg..  Spokane,  Wash.,  and  G.  O.  Foss 
&  Co.,  Spokane,  Wash.,  by  Guthrie.  McDougall 
&  Co..  Portland,  Ore.,  the  general  contractors. 
Foss  &  Co.  secured  five  miles  of  work  start- 
ing at  Wenatchee  and  Clifton  &  Applegate 
secured  four  or  five  miles  about  30  miles 
north  of  Wenatchee.  Both  subcontracts  in- 
clude  a   considerable   amount  of   heavy   work. 

®.\dvices  from  St.  Cloud,  N.  Dak.,  state 
that  A.  L.  Riley  of  that  city  has  been  awarded 
a  subcontract  by  Guthrie,  McDougall  &  Co. 
for  constructing  a  portion  of  the  Great  North- 
ern line  from  Wenatchee,  Wash. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.. 
which  recently  purchased  Bellingham  Bay  & 
British  Columbia  R.  R..  according  to  advices 
from  Spokane  will  extend  the  road  to  that 
city.  It  is  stated  that  the  road  will  cross  the 
mountains  through  Cascade  pass,  coming  down 
the  east  slope  of  the  pass  and  following  the 
Stehekin  River,  and  coming  thence  eastwardly 
to  Spokane. 

The  Olympia  Terminal  R.  R.  Co.,  organized 
by  citizens  of  Olympia.  has  purchased  from 
the  Northern  Pacific  about  five  miles  of  part-" 
ly  .graded  right  of  way.  which  will  be  used 
in  constructing  a  locally  owned  railroad  south 
from  the  city  to  connect  with  the  Oregon- 
Washington  &  Milwaukee  lines.  Dr.  P.  H. 
Carlyon.  Olympia.  is  interested. 

The  Chicago,  Milwaukee  •  &  Puget  Sound 
Ry..  E.  O.  Reeder,  chief  engineer.  Seattle,  is 
reported  to  have  completed  location  work  for 
its  projected  Beverly-Hanford  branch  and  it  is 
said  that  grading  work  will  be  started  this 
month.     This  branch  will  extend  between  the 


Beverly  crossing  of   the  railroad  [  .i, 
lumbia  river  and  Hanford,  below  Lf^ 
ids.     It   is   estimated   that   the  lijlfMr^f- 


will 


cost 


$1,000,000. 

The   Idaho   &  Washington  Nort; 
W.  C.  Smith  chief  engineer,  Spi^i 
ho,  is  reported  to  be  planning  to 
soon  on  a  40-mile  branch  line  froi 
Deep  creek  to  Northport. 

Advices    from    Spokane,    Wash.,  tate  .i, 
farmers  are  promoting  a  scheme  Iconst 


I 

f"  R.  R.. 
ake,  Ida. 
gin  ti-nrl; 
'"pw  down 


15   miles   of   railroad    from   LaCrCf 


nstruct 


Oregon-Washington   R.   R.  &  Navhti™  ?'' 
route    to    Dusty    in    Whitman   Co'tv 
cost  of  the  project  would  be,  it  i'is'ti^  '. 
about  $150,000.  |™    - 

Business  men  of  Walla  Walla,  fash  ,„,■ 
making  efforts  to  secure  the  consacii^n  of 
the  Oregon-Washington  Ry.  &  Na\9tion  Co 
shops  at  that  place.  At  present  ttiihom ,« 
at  Starbuck.  '  "^ 

Articles  of  incorporation  have  b.i  ■'l.,!  .. 
Olympa,  Wash.,   for  the  VancouvcM 
Co.,    capitalized    at    $10,000    and 
quarters    at    Seattle,    Wash.     Th. 
proposes  the   construction   of  moii  .i 
in  British  Columbia. 

West  Virginia. 

The  Morgantown  &  Dunkard  Vav 
J.  Ami  Martin  General  Manager,  Mja 
W.  Va.,  is  reported  to  have  made 
ress  with   its   plans   for  extending 
railway  to  Blacksville.     From  the  Let 
the  road  may  be  continued  to  Mou'  j 

Wisconsin. 

®Winston  Bros.,  }iIinneapolis,  ^ ;,, 
were  recently  awarded  the  contrac'o: 
structing  90  miles  of  new  line  for  tlC 
&  Northwestern  Ry.  from  Peori  1 
Girard.  have  also  closed  a  contraclvi' 
Chicago,  St.  Paul,  Minneapolis  &  Cal 
for  building  60  miles  of  second  tracbt 
Truax  and  Northline,  Wis.  Wor  « 
started   as  soon  as  possible. 

The   Manitowoc   &   Northern  Tr.i 
Thos.  Higgins,  President.  Manitow'  ■ 
chased  the  material  and  will  shortly 
construction    work    on    a    1-niile  exisi 
Manitowoc. 

Canada. 

®Advices    from    Prince   Albert.  S:  ,,  -•' 
that  the  Canadian  Northern  Ry.  Co.  1  1 
contract   for   the   construction  of  thrii 
miles  of   railway   from   Prince  Albe  t: 
Hudson   Bav   to   William   Osemun.  |iii- 
Sask.  ■  I 

The  Niagara  Falls.  St.  Catharines  Toroi 
to  Ry.  Co.,  E.  F.  Seixas.  General  Mast     ' 
Catharines.    Ont.,   has   applied  to  thi;o 
ment    for   the   right   to   build   a  brid:  : 
the  Welland  canal  at  Killaly  St.,  Hun 7 
This   is   the   dividing  line   between  li 
borne  and  Humberstone.     The  inteni' 
extend  the  lirie  east  to  Fort  Erie,  bil; 
least  as  far  as  Crvstal  Beach  this  ye' 

The    Canadian    Northern   Ry.,  as  >tti  ^ 
our   last   issue,    has    preliminary  wo.  i 
way   for  its   tunnel  through  Mount  !- 
which   it   will   gain   an   entrance  to  i  i 
This  will  be  a  double  track  tunnel  abi 
miles  long  and  is  to  be  built  by  the   '■ 
Tunnel   &  Terminal   Construction  Coa  su 
sidiary  of  the  C.   N.  Ry.     The  ofiiccof  tl 
company  are  on  St.  James  St.,  Montil,  3' 
S.   P.   Brown  is  Chief   Engineer.  ^ 

According  to  a  statement  of  Dollal^ 
Toronto.     Vice-president     of     the    '  - 
Northern    Rv..    that    company   will   t 
build  1.0-53  miles  of  railway  in  differ, 
of  Canada.     Included  in  this  progr.in- 
the  completion  of  through  lines  from  i'mrt 
to  Ottawa,  and  from  Sydenham  to  Otf ?••  ^ 
latter  linking  up  Toronto  with  Ottaw 
lowing  is  the  program  of  constriictio:  n 
tail :     Montreal  to  Hawkesbury.  58  mi 
tawa  to    Ottawa   River.  32  miles:  we 
Ruel,  Ont.,  100  miles,  east  from  Port 
108  miles;  branch  lines  and  e.xtension 
berta    and    Saskatchewan.   400  miles: 
Columbia,   75   miles :    Sydenham,  Out., 
tawa,   80   miles;   relaying  track  on  m 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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miles.  Total  mileage,  l,0i>'6.  Next 
company  expects  to  construct  978 
■ad  to  complete  the  Transcontinental 
is  mileage  includes  350  miles  from 
It  of  the  Rockies  to  Lytton,  B.  C, 
lilcs  along  the  north  shore  of  Lake 

iiiilton,  Waterloo  &  Guelph  Ry.  Co. 

John  Patterson,  General   Manager, 

ig  S>  Hamilton,  Ont.,  has  negotiations  un- 

ira'for  building  its  line  into   Hamilton. 

rstood  that  the  company  has  about 

financial   arrangements    for    bcgin- 

■  rk. 

:idian  Northern  Ry.  has  about  com- 
Ms  for  its  new  eastern  entrance  to 
ncluding  yards  at  Leaside  and  the 
.Vorth  Toronto.  The  company  has 
'!>')  acres  of  land  at  Leaside  for  a 
.  and  freight  yards  one  mile  in 
is  also  stated  that  the  Canadian 
I\y.  has  decided  on  the  erection,  in 


conjunction  with  tlic  (.anaaian  facilic  of  a 
union  station  in  North  Toronto,  and  that  the 
plans  of  this  station  are  now  in  cours*  of 
preparation  in  Montreal. 

The  Northern  Anthracite-  Svndicate,  organ- 
ized recently  by  Andrew  Laidlaw  of  Spokane, 
wash.,  and  associates  in  Kastern  Canada,  will 
have  surveys  st.irtod  this  .spring  for  a  railroad 
o  develop  l-2m)  acres  of  coal  lands  in  the 
liroundhog  Mountain  district  of  British  Co- 
lumbia. 1.".0  miles  north  of  llazclt..n  This  rail- 
road IS  planned  to  run  lr..in  the  forks  of 
-Skceiia  and  Stikiiu-  Rivcr>  m  the  mouth  of 
Xass  River  and  Xasoga  (nili.  IIk-  sviulieate 
plans  to  expend  ab.mt  Sl_'.iiii(i,(iiiii  in  tii'e  devel- 
opment of  the  field  and  the  consinictioii  of 
tlie  railroad,  bunkers,  etc. 

Announcement  has  been  made  that  the  Ca- 
nadian Northern  Ry.  will  build  carshops  near 
Ottawa.  Ont. 

The  Saskatoon  &  Hudson  Hay  Ry.  Co., 
which   proposes   a   -'iKi-niiK.   li„(.    from  'Saska- 


toon, may  have  construction  work  started  this 
fall.  The  company  was  incorporated  last  May 
by  special  act  of  parliament.  The  incorporat- 
ors were  Frank  O.  Fowler,  of  Winnipeg: 
Vivian  T.  Bartram,  Toronto :  C.  O.  Foss,  St. 
John,  N.  B. ;  Howard  Pardee,  Philadelphia, 
and  J.  B.  Craven,  New  York  Litv.  The  cap- 
italization of  the  company  is  $l',O0n,0OO. 

Mexico. 

®Tlie  .Valional  Kailwavs  of  Mexico,  IL  iNL 
Taylor,  Director  of  Construction,  City  of 
Mexico,  has  awarded  the  contract  for  work  on 
the  .Mleiide-San  Carlos  line  to  Gonzalez  Trc- 
vino  Bros.,  of  Monterery,  N.  L.,  Mexico.  The 
contract  for  the  construction  of  111  kilometers 
of  line  between  Canilas  and  Kilometer  101.(i 
of  the  Durango  Canitas  Line,  and  a  10-kiIo- 
ineter  branch  line  from  Kilonuter  l.'il.tl  to 
Sonibrerete  was  let  to  the  Soinbrercte  Con- 
.struction  Co.,  F.  \V.  Jolinstmi.  President,  Mex- 
ico Citv. 


POADS,     STREETS     AND     PAVEMENTS 


Alabama. 

•nil  will   be   received   U)itil    .\pril   ;!0,   by 

unt>'  Commissioners.  Court  House, 

la.,  for  the  construction  of  o  miles 

■ads,  for  which  bids  were  rejected 

s  ill  be  received  until  May  7,  by 
Imore  County  Commissioners,  Wc- 
1,  for  the  construction  of  18  miles 
nd  .sandy-cl.ny  roads.     D.  K.  Cald- 

-  Engineer. 

Arkansas. 

ill  be  received  until   2  p.   m..   .\pril 
i).   Ehrinan,   Secy.    Paving   District 
lena,   .\rk..    for   paving,    guttering, 
cing  culvert  pipe   and   grading   in 
\n  approximate   estimate     of     the 
work  to  be  done  is  as  follows :  Curb 
•.400  lin.  ft.:   grading,  1,000  cu.  yds. : 
.  1,000  lin.  ft. :  catch  basins,  10 ;  ra- 
■s  220   lin.   ft.:    headers    (stone  or 
lin.   ft. :   cast   iron.   2.000   pounds, 
vith  5-in.  concrete  foundation.  10.- 
IJids  will  be  received  on  the  follow- 
o:  Brick  block  paving,  sand  filled: 
.   paying.    as|)halt    filled:    creosoted 
:;  vk  paving:  sheet  asphalt  paving;  bitu- 
f'he  materials  for  the  pavement  will  be 
:(  after  the  bids  are  received  and  opened. 
(•  contract  awarded  to   the   lowest   and 
''I'"'  on  the  -class  of  material   selected, 
i  ck  for  $700  requireil.     Plans  and 
:is  on  file  with  the  city  clerk,  C.  R. 
,  and  with   City  Engineer  L.   R.   Par- 
Colorado. 

•  city  of  Colorado  Spring?.  Colo.,  plans 
'pcnditure  of  about  $3(10.000  for  street 
I  during  this  year:  also  S-'iO.nOO  for  park 
jemcnts. 

I  Georgia. 

Js  will  be  received  until  7  :.3o  p.  m.. 
15.  by  Mayor  and  Hoard  of  .-\ldermen. 
idge,  Ga..  for  furnishing  the  necessary 
■nd  material  for  22.000  sq.  yds.  of  vitri- 
ick,  wood  block,  bitulithic.  granitoid  or 
pavement.  H.  S.  Jaudon  Engineering 
llant,a.  Ga..  are  Engineers. 
'Is  will  be  received  until  8  p.  ni..  .April 
Mayor  and  City  Council.  Brunswick.  Ga., 
rnishing  all  material  and  labor  and  do- 

•  work  of  grading  and  paving  with  vit- 
brick  Monk  St..  from  Newcastle  west 
le  steps,  Gloucester  St.,  from  Union  to 
stie.  F  St..  from  Newcastle  to  Eav, 
elcthorpc  St.,  from  Monk  to  Gloucester, 
"ig  to  the  plans  and  specifications  on 
the  office  of  the  City  Engineer  and  Di- 
of  Public  Works,  copies  of  which  w'ill 
mshed  on  application.  There  will  be 
iniately  11.000  sq.  yds.  of  paving  and 
in.  ft.  of  granite  curb.     Bids   must  be 


accompanied  by  a  certified  check  of  10  per 
cent  of  the  bid,  payable  to  W.  B.  Fain,  City 
Treasurer.  The  successful  bidder  will  be  re- 
quired to  execute  a  bond  to  the  sum  of  :in  per 
cent  of  his  bid  for  the  faithful  performance 
of  his  contract.  J.  L.  Zachry  is  Citv  Engineer 
and  Director  of  Public  Works. 

Idaho. 

®The  .\da  County  Commissioners,  Boise, 
Ida.,  on  .\pril  2  awarded  the  contract  for  the 
construction  of  the  concrete  road  from  the 
city  limits  of  Boise  to  the  fair  grounds,  to  join 
with  that  portion  of  the  ]5oise-Mcridian  road 
completed  last  fall,  to  the  Inland  Empire  Has- 
s;nn  Paving  Co..  of  Spokane.  Wash.,  at  $14,- 
1.^7.  The  road  is  .5.100  ft.  long,  20  ft.  wide, 
and  will  be  curbed  its  entire  length  and  guard 
rails  placed  on  either  side.  A.  E.  Fox  will 
take  charge  of  the  engineering  supervision  of 
the  work. 

The  Nampa  Highway  District  Board  of 
Trustees.  Otto  G.  Reinhardt,  President,  Nam- 
pa, Ida.,  has  outlined  a  campaign  of  good  roads 
work  that  will  put  all  of  the  principal  high- 
ways in  the  district  in  condition.  The  plans 
include  the  building  of  a  driveway  around  the 
entire  city,  a  distance  of  12  miles,  and  the 
building  of  a  new  road  from  11th  Ave.  to  the 
site  of  the  state  home  for  the  feeble-minded 
north  of  the  city.  Approximately  $11,000  will 
be  expended. 

Illinois. 

•f'l'iids  lor  the  earthwork  on  the  Mascoutah 
and  Shiloch  Valley  road  will  be  received  by 
the  Town  Clerk  of  Mascoutah  Township,  at 
Mascoutah,  Illinois,  until  10  a.  m.,  .Xpril  13,  at 
which  time  they  will  be  opened  in  the  City 
Hall  at  Mascoutah.  Illinois.  Work  to  be  done: 
The  work  to  be  done  consists  in  the  construc- 
tion of  earth  approaches  to  the  Silver  Creek 
liridge,  the  embankment  to  be  built  from  ma- 
terial taken  from  borrow  pits  alon,gside  the 
embankment.  The  average  height  is  o  ft.  and 
the  width  on  top  21  ft.  The  total  quantity  of 
embankment  is  approximately  28.000  cu.  yds. 
The  soil  is  light  cl.ay.  W'ork  to  be  completed 
on  or  before  October  1,  1912.  More  detailed 
information  may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be  ob- 
tained, upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield, 
Illinois.  1 

•J»Bids  will  be  received  until  .\pril  l"i  by 
Board  of  Local  Improvements.  Peoria,  111.,  for 
repaving  Knoxville  Ave.,  from  Illinois  .Vvc.  to 
the  north  city  limits.  L.  D.  Jeffries  is  City  En- 
gineer. 

^■Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago.  III.,  until  11  a. 
m..  April  17,  for  furnishing  labor  and  mate- 
rials necessary  to  construct  pavements  in  the 


following  streets  and  alleys:  ClUh  St.,  8,000 
lin.  ft.  sandstone  curb,  17,28U  sq.  yds.  brick; 
Inion  Park  Ct.,  1,885  lin.  ft.  sandstone  curb, 
3,170  sq.  yds.  brick;  alley  Tell  St.,  410 
lin.  ft.  concrete  curb,  330  sq.  yds.  brick; 
alley  Clinton  St.,  700  lin.  ft.  concrete 
curb,  400  sq.  yds.  brick ;  alley  Maxwell  St.,  700 
lin.  ft.  wood  curb,  GOU  sq.  yds.  brick ;  alley  Van 
Buren  St.,  500  lin.  ft.  concrete  curb,  300  sq. 
yds.  brick;  alley  Eugenic  St.,  6.50  lin.  ft.  con- 
crete curb,  470  sq.  yds.  brick;  alley  Belmont 
Av..  l.liliO  lin.  ft.  concrete  curb,  1,270  sq.  yds. 
brick;  alley  Kenmore  Av.,  l.GOO  lin.  ft.  con- 
crete, l,32u  sq.  yds.  brick;  alley  Belden  Av., 
1,480  lin.  ft.  concrete  curb,  1,200  sq.  yds. 
brick;  alley  Indiana  St.,  tiOO  lin.  ft.  concrete 
curb,  5.50  sq.  yds.  brick ;  alley  Lincoln  Av., 
1.2ln  lin.  ft.  concrete  curb,  9G0  sq.  yds.  brick; 
alley  Center  St.,  1,420  lin.  ft.  concrete  curb, 
1,120  sq.  yds.  brick;  alley  Armour  Av.,  1,200 
lin.  ft.  concrete  curb,  700  sq.  yds.  brick ;  alley 
Champlain  .Av.,  1,430  lin.  ft.  concrete  curb, 
1,120  sq.  yds.  brick;  alley  Hyde  Park  Blvd., 
1.230  lin.  ft.  concrete  curb,  1.0(iO  sq.  yds.  brick; 
alley  Harrison  St.,  1,400  lin.  ft.  wood  curb, 
1.200  sq.  yds.  brick;  alley,  first  W.  of  Halsted 
St.,  900  lin.  ft.  concrete  curb,  1,300  sq.  yds. 
brick :  alley.  18th  St.,  850  lin.  ft.  concrete  curb, 
(iOO  sq.  yds  brick ;  alley  Congress  St.,  1,900  lin. 
ft.  concrete  curb,  1,-500  sq.  yds.  brick ;  allev 
Van  Buren  St.,  2,000  lin.  ft.  concrete  curb, 
1,(J00  sq.  yds  brick;  alley  Desplaines  St.,  400 
lin.  ft.  concrete  curb.  300  sq.  yds.  brick ;  allev 
Lytle  St.,  etc.,  .500  lin.  ft.  concrete  curb,  4.50 
sq.  yds.  brick.  The  work  includes  (j-in.  Port- 
land cement  concrete  foundation,  sand  cushion 
excavation,  sewer  construction  adjustment,  etc 
®The  city  of  Virden,  111.,  has  let  the  con- 
tract for  the  pavement  airound  the  public 
square  to  O.  W.  Eisenmcver,  of  Granite  Citv, 
III.,  at  $20,511. 

Following  bids  were  submitted  to  the  Citv 
Council  of  Decatur.  111.,  for  the  paving  of  East 
William  St.,  with  brick:  I  D.  Lane.  $1.73  per 
sq.  yd.;  Jansen  &  Zoller,  $1.72  per  sq.  vd. ;  S. 
\.  Tuttic,  $1.71  per  sq.  vd. ;  Keves  "&  Mc- 
Namara,  $1.72  per  sq.  yd.:  L.  F.  Hunt.  $1.74 
per  sq.  yd.,  and  .\llcn  &  .\lexander,  $1.73  per 
sq.  yd. 

City  Engineer  L.  D.  Jeffries,  of  Peoria,  III., 
has  estimated  the  cost  of  paving  Peoria  Ave. 
with  brick  a  width  of  25  ft.,  from  Nebraska 
to  Frye  Ave.,  at  $5,000,  or  $:3.75  per  front  ft. 

.April  11  has  been  set  by  Judge  Albert  .Akcrs 
ill  the  Circuit  Court.  Quincy,  111.,  as  the  date 
for  the  hearing  on  the  legality  of  the  paving 
ordinances  recently  passed  by  the  City  Coun- 
cil.    J.  Frank  Garner  is  Mayor. 

Citizens  living  along  the  east  part  of  .Ash 
and  Oak  Sts.,  Watseka,  III.,  have  asked  to 
liave  the  proposed  new  paving  on  those  streets 
extended  to  the  east  city  limits  at  Eighth  St. 
-An  ordinance  has  already  been  passed  for  Oak 
St.,  from  Second  to  Sixth. 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  City  Council  of  Pckin,  111.,  has  adopted 
an  ordinance  providing  for  the  paving  of 
Broadway,  from  Eightli  St.  to  the  C.  &  A. 
tracks,  with  brick.  John  R.  Seilicrt  is  City  En- 
gineer. 

Tlic  City  Council  of  Duquoin,  111.  has  or- 
dered the  construction  of  a  considerable 
amount  of  paving,  estimated  to  cost  $80, 000. 

The  citizens  of  Edwardsville  Township,  Ed- 
wardsville.  111.,  on  April  2.  it  is  reported,  voted 
in  favor  of  the  construction  of  22  miles  of 
hard  roads.  It  is  planned  to  make  the  entire 
improvement  at  once  and  gives  the  Hi.ghway 
Commissioners  authority  to  make  a  levy  of 
$.80  on  the  $100  valuation  for  a  period  of  five 
years  to  defray  the  cost.  The  amount  to  be 
constructed  is  a  little  less  than  one-third  of 
the  entire  mileage  in  the  township.  The  es- 
timated cost  of  the  improvement  is  $12."),000. 

Plans  have  been  prepared  by  Engineer  Ar- 
thur W.  Hersey  of  Harvey,  111.,  for  the  con- 
struction of  most  of  50,312  sq.  yds.  of  vitrified 
brick  pavement  on  an  8-in.  limestone  founda- 
tion, to  cost  about  $150,000.  Plain  6-in.  curb 
vvill  be  laid  with  sand  filler.  The  contracts  will 
be  let  in  May  or  June. 

Plans  have  been  prepared  by  James  Ander- 
son of  Lake  Forest,  111.,  for  the  construction 
of  1%  miles  of  paving,  estimated  to  cost  $22,- 
723.  The  wMrk  will  include  concrete  pavement, 
cinder  foundation  and  cement  gutter  and  curb. 
The  contract  will  be  let  in  aljout  30  days. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  .April 
10  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  following  road  improvement  con- 
tracts:  For  improvement  of  Noble  St.,  from 
S.  property  line  Stevens  St.  to  N.  property 
line  McCarty  St.,  by  grading  and  paving  the 
roadway;  for  improvement  of  3flth  St..  from 
E.  property  line  Illinois  St.  to  W.  property  line 
Pennsylvania  St.,  by  grading  and  paving  road- 
w-ay;  for  the  improvement  of  Gray  St.,  from 
N.  property  line  New  York  St.  to  S.  property 
line  Michigan  St.,  by  grading  and  paving  the 
roadw.ny ;  for  the  improvement  of  Reid  Place, 
from  S.  curb  line  Prospect  St.  to  a  point  490 
ft.  S.  of  S.  property  line  of  Prospect  St.,  by 
.grading,  graveling  and  rolling  roadway ;  for 
the  improvement  of  Kealing  Ave.,  from  N. 
property  line  New  York  St.,  to  S.  property  line 
Michigan  St.,  by  gradin.g,  graveling  and  rolling 
the  roadway;  for  the  improvement  of  Grove 
St.,  from  N.  E.  curb  line  Virginia  Ave.  to  S. 
W.  sidewalk  of  Hosbrook  St..  by  grading  and 
paving  the   sidewalks. 

^Bids  will  be  received  until  11  a.  m.,  April 
20.  by  Vigo  County  Commissioners,  Terre 
Maute.  Ind.,  for  grading,  draining  and  paving 
in  Nevins  and  Prairie  Creek  and  Linton 
Townships.     N.  G.  Wallace  is  County  Auditor. 

®Jake  Ackerman  of  LaPortc,  Ind.,  and  Ray 
Demass  of  Chesterton,  Ind.,  have  been  award- 
ed the  contracts  by  the  Board  of  Porter  Coun- 
ty Commissioners,  Valparaiso,  Ind.,  for  the 
construction  of  gravel  roads  in  Liberty  and 
Jackson  Townships.  Bids  were  opened  April 
2  by  C.  A.  Blachly,  County  Auditor. 

®The  Board  of  Adams  County  Commis- 
sioners, Decatur,  Ind.,  has  awarded  the  fol- 
lowing contracts  for  the  construction  of  mac- 
adamized roads  in  Washington,  Monroe  and 
Root  Townships,  for  which  bids  were  opened 
.April  2  by  H.  S.  Michaud,  County  Auditor : 
Merryman  &  Fugate.  Monroe,  Ind.,  M.  F.  Par- 
rish  road,  $3,100;  Erie  Stone  Co..  Huntington, 
Ind.,  Oscie  E.  Tucker  road,  $3,599;  Juliu? 
Hough,  Decatur,  Ind.,  A.  R.  Bell  road,  $7,987 ; 
Christ  Musser,  Monroe,  Ind.,  Ernst  Fuelling 
road.  $3,295. 

®Smith,  Douglas  &  Witt  of  Goshen.  Ind., 
have  been  awarded  the  contract  to  do  the  ce- 
ment and  concrete  work  on  the  .St.  Joseph  St. 
paving  in  Elkhart.  Ind.,  the  general  contract 
for  which  is  held  by  the  Nortlicrn  Indiana 
Construction  Co.,  of  Elkhart. 

®The  Board  of  Public  Works  of  Indian- 
apolis, Ind.,  on  March  28,  awarded  the  follow- 
ing contracts :  Grading  and  graveling  road- 
wav  of  Northern  Ave.,  from  Senate  to  Cor- 
nelius, and  curbing,  John  Arnold,  $1.49  per  lin. 
ft. ;  grading  and  graveling  Concord  St.,  from 
Michigan  to  Vermont,  John  Arnold,  $.87  per 


lin.  ft. ;  grading,  graveling  and  curbing  30th 
St.,  from  Fall  Creek  to  College,  American 
Construction  Co.,  $1.75  per  lin,  ft.;  grading, 
graveling  and  curbing  Gray  St.,  from  10th  to 
Michigan,  Abel  Bros.,  $.96  per  lin.  ft. ;  cement 
walks  on  Ritter  Ave.,  from  Pleasant  run  to 
10th  St.,  Abel  Bros.,  $.13%  per  sq.  ft.;  grad- 
ing and  graveling  roadway  and  grading  walks 
of  Ritter  Ave.,  from  Pleasant  run  to  10th  St., 
Abel  Bros.,  $1.11  per  lin.  ft.;  constructing 
walks  on  Hosbrook  St.,  from  McCarty  to 
Shelby  St.,  Abel  Bros.,  $.11  for  walks  and 
$.C4  per  lin.  ft.  for  curb. 

®The  City  Council  of  Bourbon.  Ind.,  has 
awarded  the  contract  for  the  laying  of  brick 
pavement  on  a  5-in.  gravel,  wdth  a  sand  cush- 
ion of  2-ins.,  to  J.  J.  Kelherer  &  Co.,  of  Frank- 
fort, Ind.,  at  $1.27  per  yd.  Terre  Haute  brick 
will  be  used. 

©Staples  &  .\ckerman  of  South  Bend,  Ind.. 
have  been  awarded  the  contract  liy  the  Board 
of  County  Commissioners,  South  Bend,  for  the 
construction  of  three  miles  of  macadam  on  the 
Nace  road  at  $13,480.  Bids  were  opened 
.\pril  1. 

The  contract  for  the  construction  of  a  pike 
road  on  the  line  between  Spencer  and  Geneva 
Townships,  for  which  bids  were  opened  by 
the  Board  of  Jennings  County  Commissioners, 
Vernon,  Ind.,  on  April  1,  has  not  been  award- 
ed.    M.  N.  Brogan  is  County  Auditor. 

®The  Board  of  Marion  County  Commission- 
ers, Indianapolis.  Ind.,  has  awarded  the  con- 
tract for  furnishing  a  road  grader  for  use  on 
county  highways  to  Kiger  &  Co..  of  Indianap- 
olis.    Bids  were  opened  March  2G. 

No  bids  were  received  April  2  by  the  Board 
of  White  County  Commissioners,  Monticello, 
Ind..  for  the  construction  of  a  gravel  and  stone 
road  in  Cass  Township.  A.  G.  Fisher  is  County 
Auditor. 

®Mathias  Bellman,  of  Sunraan,  Ind.,  has 
been  awarded  the  contract  by  the  Dearborn 
County  Commissioners,  W.  S.  Fagely,  County 
Auditor,  for  the  construction  of  a  macadam 
road  in  Jackson  Township  at  $16,605.  Bids 
were  opened  April  2. 

®Albert  Karsteter  of  Lawrenceburg,  Ind., 
has  been  awarded  the  contract  by  the  Board  of 
Dearborn  County  Commissioners.  Lawrence- 
burg, for  the  construction  of  public  highways 
in  Jackson  and  Clay  Townships  at  $5,425.  Bids 
were  opened  April  2  by  W.  S.  Fagely,  County 
Auditor. 

®Wm.  Mahoney  of  Greencastle,  Ind.,  has 
been  awarded  the  contract  by  the  County  Com- 
nnssioners.  La  Fayette,  Ind.,  for  the  construc- 
tion of  three  gravel  roads,  as  follows : 
Heisser  Road,  Shelby  Township.  $:j!,737 ;  Boes 
Road,  $4,247 ;  Switzcr  Road,  Shelby  Town- 
ship, $4,697.  Eight  bids  were  received.  Bids 
were  opened  April  3  by  Geo.  W.  Baxter  Coun- 
ty .Auditor. 

Following  low  bids  were  received  by  the 
Board  of  Public  Works  of  Indianapolis,  Ind.. 
for  the  paving  of  Wallace  St..  between  Wa.sh- 
in.gton  and  New  York  Sts. ;  Franck  Lawson. 
brick,  $2.40  per  lin.  ft.,  on  each  side  of  the 
street ;  American  Construction  Co.,  asphalt, 
$2.70  per  lin.  ft.,  on  each  side  of  the  street. 

Iowa. 

®Dnnncgan  &  Hamilton  have  been  awarded 
the  contract  by  the  City  Council  of  Corning, 
la.,  for  the  laving  of  brick  pavement,  approxi- 
mating $39,000. 

®Zitterell  &  Sullivan  of  Webster  City,  la., 
have  been  awarded  the  cimtract  by  thai  city, 
P.  M.  Banks,  City  Clerk,  for  the  construction 
of  3.5,800  sq.  yds.  of  asphaltic  concrete  pave- 
ment at  $1.-39  per  sq.  yd, ;  also  for  the  con- 
struction of  27,300  lin.  ft.  of  combined  curb 
and  gutter  at  $.441/2  per  lin.  ft.  C.  H.  Currie 
is  City  Engineer.     Bids  were  opened  April  3. 

®J.  W.  Turner  Improvement  Co.,  Des 
Moines,  la.,  has  been  awarded  the  contract  by 
the  Town  Council  of  La  Porte  City.  la.,  for 
the  construction  of  6,100  yds.  of  brick  paving 
on  a  concrete  base  at  $1.98  per  yd.  Bids  were 
opened  April  1  by  G.  E.  Stebbens.  Town  Clerk. 
R.  B.  Slippy,  401-2  Marsh  PI.  Bldg.,  Waterloo, 
la.,  is  Engineer. 

®G.  Mancini  of  Florence,  Nebr.,  at  $1.18  per 
sr|.  yd,,  has  been  awarded  the  contract  liv  the 
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City  Council  of  Newton,  la.,  £  „. 
Clerk,  for  the  construction  of  40  01  "'^'' 
of  pavement,  and  Geo.  M.  King  of'lL?;  ^'^ 
la.,  at  $.27  per  cu.  ft.,  for  the  const r"'' 
25,000  cu.  ft.  of  curbing.  BirU  ..-.1 ''""  »' 
April  1. 

The  City  Council  of  Albia,  la.,  ha 

plans    for    additional   paving,   inclu. 

161/2   blocks.     The  pavement  will  b 

with  a  concrete  base  in  most  instan 

Kansas. 

•|«Bids  will  be  received  until  0  oin    1   ■ 
18,  by  V.  L.  King.  City  Clerk.  .Atcht  £ 
for  regrading,  curbing  and  paving  LkL„c' 
from   Sixth   St.  to  Maple  St.     The  ork  .  ' 
include    approximately   3,100    cu.  y\  „! 
grading;  6,170  lin.  ft.  of  concrete  cia-  ;. :'' 
sq.  yds.  of  pavement.     Alternate  blV 
received    on    concrete    and     brick   ay, 
Specifications  and  plans  are  on  fileHtli 
Engineer  S.  K.  McCrary. 

•J«Bids  will  be  received  until  8  pn 
24.  by  0.  T.  Jones,  City  Clerk,  Pittslrg. 
for  the  construction  of  about  4,500  .\. 
\  itrified  brick  paving  on  a  concreteas- 
asphalt  filler.  Specifications  may  bol 
of  the  City  Clerk.  Official  advertisie: 
be  found  elsewhere  in  this  issue. 

Kentucky. 

4*Bids  will  be  received  luitil  Ail 
Town  Trustees,  Jackson,  Ky.,  for'hi 
struction  of  13,000  sq.  yds.  of  macacn 
ford  pavement.  W.  S.  Canning  is  ;y 
neer.  Official  advertisement  will  "  i,,i]|i 
elsewhere  in  this  issue. 

The  city  of  Hickman,  Ky.,  is  cisidcrii 
the  matter  of  floating  $15,000  wortkif  boit 
to  be  used  in  street  paving. 

Louisiana. 

•J»Bids  will  be  received  until  8  p.  1.. 
16,  by  City  of  Crowley,  La.,  R.  J.  lid 
City  Clerk,  for  27.000  sq.  yds.  of  pavg 
yds.  excavation ;  5,500  lin.  ft.  of  ciirlg 

Maine. 

The  citizens  of  the  town  of  York.It 
recent  meeting  voted  an  appropriatico;  .^l 
0l»()  to  build  the  state  highway  thro;h  Yo 
Harbor. 

Maryland. 

•{•Bids   for  the  pavin.g  of  sections  i 
26  streets,  which  have  been  arrangeiii 
following  named  contracts,  will  be  ri'iMii 
the  Board  of  x\wards.  Baltimore,  Mc  until 
a.  ni.,  April  17 :     Contract  No.  14— ,1C'" 
phalt  or  bituminous  concrete  over  c«h 
500  sq.  yds;  certified  check,  $1,500.  j 
No.    15 — Sheet   asphalt   over  cobble  ni 
niinous  concrete   over  cobble,  .37,98(li(| 
680   sq  yds.    vitrified     block ;    certif ; 
$2,000.     Contract  No.   10— Sheet  asph 
cobble  and  on  a  concrete  base,  41,43si 
2.220  sq.  yds.,  vitrified  block,  120  sq.  \> 
gian  block,  T,'?)00  sq.  yds.  wood  block -i 
check,  $2,000.    Contract  No.  17— VitriM 
on  concrete  base,  15,400  sq.  yds.,  Tflsii  . 
granite  block ;  certified  check,  $1,000.  "omr; 
No.    18 — Granite   or   wood   block  oiionrn 
base,  7,800  sq.  yds.;  certified  check,  $1'0.  T 
figures  above  represent  the  apiiroxim;  Qua" 
ties  of  the  principal  items  appearing  iihc  cc 
tract.     Specifications  and  proposal  sets  c 
be  obtained  upon  application  to  the  if" 
deposit  of  $5  will  be  required  for  ea>  si 
cation   covering   each   contract,   whici" 
refunded  provided  the  bid  is  filed. 

Massachusetts. 

®The  Department  of  Public  Workjf  B; 
ton,  Mass.,  L.  K.  Rourke,  Comniissicr 
awarded   the    contract    for   repairing  ri 
stone  sidewalks  on  any  street  withirl' 
limits,  for  which  bids  were  opened  h' 
to  Jeremiah  J.  Sullivan  of  Boston,  as 'i'  . 
Less  than  20  sq.  ft.,  each  job.  $3;  20iiu  n 
than  100  sq.   ft.,  $.18  per  sq.  ft.;  lOOnd  U 
than  300  sq.  ft.,  $.17  per  sq.   ft.;  300 Kj  < 
than  500  sq.  ft.,  $.13  per  sq.  ft.;  SOOnd  U 
than  700  sq.   ft.,  $.12  per  sq.  ft.;  700  id  It 
than  900  sq.  ft.,  $.12  per  sq.  ft.;  900  s ft.  a: 
over,  $.12  per  sq.  ft. 


4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ers  of  Westticld,  Mass..  wiil  be  giv 
■  irtunity  at  the  .\pril  meeting  to  pro-' 
icessary  funds  for  a  number  of  con- 
iniprovcmcnts,  including  the  laying 
.iiiitc  blocks  on  Depot  Square  and  on 
n  St.,  as  far  as  Union  St. 
Michigan. 

1  &  Sutherland  of  Ironwood,  Mich., 
;  awarded  tlie  contract  by  the  Board 
:v    Road    Commissioners,    Bessemer, 
S.  Barber,  Chairman,   for  the  con- 
Ji  1-5  miles  of  dirt  road  at  ^^^.SVJ 
;nissioners  also  awarded   a   contract 
■istruction  of  !'  miles  of  dirt  road  to 
\ichols  at  $2I,-183,  three  miles  of  dirt 
■hnson  &  Kelley  at  $5,147,  and   re- 
i'ids  received  for  the  construction  of 
f  dirt  road.    The  entire  ;)7  miles  of 
Ics  the  following  approximate  quan- 
iiOO  cu.  yds.  of  dirt;  5-j,00U  sqs.  of 
.'70  acres  of  clearing.     H.  A.  Mar- 
nier, is  Kngineer.     Bids  were  opened 

V    Council   of    Mt.    Clemens.    Mich., 
in  favor  of  brick  for  the  improve- 
\.>rth  Gratiot  Ave. 
Minnesota. 

i;id   and    briilgo    committee    of    the 
inniissioners.   St.    Paul,    Minn.,   has 
tract  for  grading,  claying  and  grav- 
.nd  one-half  miles  of  the  .Manomin 
,  .rge  B.  Nienaber,  at  S7,!1!1(l.     Other 
warded  were:  Grading,  claying  and 
iic  Portland  road  to  D.  W.  Moore. 
improving  the  New   Brighton  road 
•  '.   Devine.  at  $l.-")()0;   improving  the 
Uike  road  at  $;3,740.  to  William  De- 
lving a  section  of  the  Xew  Brigbt- 
T.  j.  Phillips,  at  $-2,850. 
lergens  of   Deephaven,   Minn.,   has 
ltd   the  contract   by    the   Hennepin 
mmissioners.    Minneapolis,     Minn., 
kson.   -Vuditor,   for    furnishing   re- 
intract  number  .5,     road  number  14 
Bids  were  opened   April   1.     The 
■.ers  at  the  same  time  awarded  Con- 
or 7   to  Thomas   Contracting   Co., 
.  .   Minneapolis.     Bids    for  contract 
Acre  rejected. 

-d  of  Public  Works  of  St.  Paul, 
rejected  all  bids  received  for  the 
i  iftli  St..  from  Broadw.iy  to  Cedar 
■la  to  St.  Peter  Sts. :  also  the  bids 
.  ing  of  Fourlli  St..  from  St.  Peter 
ii  Corners.  Oscar  Claussen  is  City 
i;  .T. 

!t paving  committee  of  the  City  Council, 

■-.   Minn.,   has    ordered   the   granite 

!ig    on    Hennepin    Ave.,      between 

■  gmn  Ave.  and  Higb.  St..  removed  and 

sect  paved  with  creosotcd  wood  blocks. 

mmittee  also  ordered  $143,000  worth  of 

ui  gutter  work,  distributed  as  follows: 

I  Ward,    Stl.OOCI:    Second    Ward,    $.").000 : 

AVard,  $3.J.0(K);  Fourth  Ward,  $10,000: 

I  Yard,  $1,000;  Sixth  Ward.  $8  000;  Sev- 

Vard,  $8.-500:    Eiahth    Ward.     $2o.000; 

Ward,  $-20,000;    tenth    Ward.   $12,000; 

\'ard.  $5,000;    12th    Wanl.   $5,000;    Hth 

57,000. 

Mississippi. 

.\dains  County  Hoard  of  Supervisors, 
z.  Miss.,  on  .-\pril  1,  sanctioned  a  bond 
if  $100,000  for  good  roads  in  the  county. 
John  F.  Jenkins  is  Clerk  of  the  Board. 
I  recent  special  meeting  of  the  Yazoo 
y  Board  of  Supervisors.  Yazoo  City, 
it  was  decided  to  have  Beats  .3  and  5 
(1  by  contract  and  to  issue  bonds  for  the 
nt  of  the  same.  Bonds  in  the  sum  of 
10  will  probably  be  issued  for  the  road 
in  Beat  3  which  includes  the  city  of 
Beat  4  is  located  in  the  north  end  of 
unty. 

Missouri. 

eron. -McManus  &  Joyce.  GS4(>  Clayton 
St.  Louis,  have  some  fine  short  haul 
work  to  let  west  of  Forest  Park. 

Nebraska, 
ity  Engineer  Scott  has  furnished  to  the 
Commissioners.  Lincoln,  Nebr.,  an  es- 


timate 01'  tiic  cosi  of  graumir,  paving,  curb- 
ng  an.I  bnd^Mng  ,he  We^t  P  St.  road  from 
the  city  limits  to  the  west  iine  of  .section  22, 
LVri"'"^'-' .^f  ""'■  '"''^■'  ''^  'allows:  Grading. 
j::!' .;,:,  "■''^'"'F.  ""li  .-ispbaltic  ooiicreto  or  brick, 
i'li.Dit-i;  artiricKd  st-ne  curl. ing.  $I,.30J  .-uid 
concrete  briilges,  $1.2:!o. 

New  Jersey. 

•^•Bids  will  be  receivc.l  until  7:45  p.  m., 
April  11.  by  Streets  ,ind  Highwavs  Committee. 
>ioard  ot  Village  Trustees,  South  Orange,  N. 
J.,  tor  the  curbing  and  guttering  with  a  mon- 
olithic concrete  and  cement  curb  and  gutter, 
the  relaying  of  bhiestone  sidewalks  and  the 
construction  of  concrete  and  cement  sidewalks 
and  the  furnishing  of  such  new  bluestone  tlag- 
.ging  as  may  be  required  on  both  sides  of  Gar- 
lield  place,  between  Richmond  .\ve.  and  Pros- 
pect St.,  and  on  both  sides  of  Suimnit  Ave, 
between  Gartield  Place  and  tlie  village  line. 
It  IS  estiinated  that  there  will  be  approximate- 
ly 2,(100  lin.  ft.  of  monolithic  concrete  and  ce- 
ment curb  and  gutter;  l.:3(!0  lin.  ft.  of  blue- 
stone  sidewalks  to  be  rclaid;  ."^W  lin.  ft.  of 
four-ft.  concrete  and  cement  sidewalks,  and 
185  lin.  ft.  of  four-ft.  bluestone  (lagging  to  be 
furnished  and  l:;id.  Plans  and  specilications 
may  be  seen  and  iiropos;d  blanks  obtained  at 
the  oftice  of  Ira  T.  Redfern,  the  Village  En- 
gineer, on  the  second  floor  of  the  Taylor 
building,  Xo.  II  South  Orange  .\vc..  South 
Orange.  X.  J. 

New  York. 

^Bids  will  be  received  until  4  p.  m..  April 
18.  by  Board  of  Public  Works,  Poughkcepsie, 
X.  v.,  for  paving  a  portion  of  four  streets 
amounting  to  about  11,000  sq.  vds.  of  brick 
R.  J.  Shields  is  Clerk  of  the  Board. 

^•Bids  will  be  received  until  8  p  m..  April 
10,  I'y  T.  H.  O'Xcill,  Mayor,  Auburn,  N.  Y., 
for  the  construction  of  vitrified  brick  pavement 
in  Franklin  .St..  and  an  asphalt  pavement  in 
Lewis  St.  Further  information  may  be  had  of 
the  City  Engineer.  The  approximate  quanti- 
ties for  the  work  are  as  follows :  Franklin  St. 
—9,400  sq.  yds.  brick;  4,875  lin.  ft.  concrete 
combined  curb  and  gutter,  straight;  50  lin.  ft. 
circular  curb  and  gutter;  :W0  lin,  ft.  armored 
concrete  curl)  and  gutter,  circular ;  2,33  lin.  ft. 
stone  header ;  200  sq.  ft.  concrete  sidewalk ; 
000  sq.  ft.  of  sidewalk  relaid ;  4  sew'er  man- 
holes;  14  surface  water  inlets;  250  lin.  ft. 
sewxr;  250  sq.  ft.  concrete  driveway.  Lewis 
St.— 2,800  sq.  yds.  asphalt;  2,lfi0  lin.  ft.  con- 
crete combined  curb  and  .gutter,  straight ;  CO 
lin.  ft.  curb  and  gutter,  circular;  100  sq. 
ft.  concrete  sidewalk.  1,200  sq.  ft.  sidewalk 
relaid ;  2  sewer  manholes ;  8  surface  water  in- 
lets; 140  lin.  ft.  sewer;  :iOO  sq.  ft.  concrete 
driveways. 

North  Carolina. 

•J*Bids  will  be  receiveil  until  4  p.  m.,  April 
30,  by  Mayor  and  Commissioners  of  Roxboro. 
N.  C,  for  improving  streets.  The  work  will 
consist  of  about  11,000  sq.  yds.  of  bituminous 
macadam,  l,-500  sq.  yds.  of  concrete  sidew-alks. 
(1.000  lin.  ft.  of  combined  curb  and  gutter,  and 
1(1,000  cu.  yds.  of  grading.  Plans,  profiles  and 
specilications  will  be  on  lile  at  the  Town  Hall 
at  Roxboro,  X"^.  C.  and  at  Engineer  Gilbert  C. 
White's  ofiice  at  Charlotte.  X.  C.  Xo  bid  will 
lie  considered  unless  accompanied  bv  a  certified 
check  for  $500. 

North  Dakota. 

®J.  Rischard  of  Wahpeton,  X'.  D.,  has  been 
awarded  the  contract  liy  the  City  Council  of 
that  city.  Clark  M.  Olson.  City  Auditor,  for 
the  construction  of  various  kinds  of  sidewalks, 
curbs,  -gutters  and  cros>insj.  Bids  were  opened 
April  L 

Ohio. 


•J»Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Lake  County,  at  Paines- 
ville,  Ohio,  until  10  a.  m..  .\pril  25,  for  grad- 
ing and  paving  with  a  bituiuiiiated  concrete, 
the  iladison  Southern  Road,  in  \[adisoii 
Township,  said  County.  Length.  7,405  ft.,  or 
1.41  miles,  width  of  pavement.  12  ft.,  estimated 
cost  of  construction,  $0,78^.35.    A  draft  or  cer- 


tified check  for  $300  shall  be  deposited  with 
each  bid.  The  successful  bidder  shall  be  re- 
quired to  give  bond  for  an  amount  equal  to  the 
contract  price,  for  the  faithful  performance 
of  the  obligations  within  the  contract.  Date 
set  for  completion,  .\ugust  1.  1912.  Plans  and 
specilications  arc  on  file  in  the  offices  of  the 
County  Commissioners  and  the  State  High- 
way Department.  James  R.  Marker  is  State 
Highway  Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Mahoning  Countv,  at 
Voungstown,  Ohio,  until  10  a.  ni.,  April  20. 
for  grading  and  improving  with  a  watcrbouiid 
macadam,  Section  No.  1  of  the  Ellsworth 
Center  Easterly  Road,  Ellsworth  Township, 
said  County.  Length  0,700  ft.,  or  1.27  miles, 
width  of  pavement  14  ft.,  estimated  cost  of 
construction,  $12,(»98.1.').  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  shall  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price  for  the  faithful  performance  of 
the  obligations  within  the  contract.  Date  set 
for  completion  August  1,  1912.  Plans  and 
specifications  are  on  file  in  the  offices  of  the 
County  Commissioners  and  the  State  High- 
way Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker  is  State  High- 
way Commissioner. 

4»Bids  will  be  received  at  the  office  of  the  . 
Commissioners  of  Jefferson  County,  at  Stcu- 
benvillc,  Ohio,  until  1  p.  ni.,  April  18,  for  grad- 
ing and  paving  with  a  waterbound  macadam, 
the  New  Somerset  Road,  in  Knox  Township, 
said  County.  Length,  14,100  ft.,  or  2.07  miles; 
width  of  pavement,  14  ft.;  estimated  cost  of 
construction,  $29,130.49.  A  draft  or  certified 
check  for  $.300  shall  be  deposited  with  each 
bid.  The  successful  bidder  shall  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price,  for  the  faithful  performance  of 
the  obligations  within  the  contract.  Date  set 
for  completion,  August  1,  1912.  Plans  and 
specifications  arc  on  file  in  the  offices  of  the 
County  Commissioners  and  the  State  Highway 
Department.  The  State  Highway  Commis- 
sioner reserves  the  right  to  reject  any  and  all 
bids.  James  R.  Marker  is  State  Highway 
Commissioner. 

•I'Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Mahoning  County,  at 
Youngstown,  Ohio,  until  10  a.  m.,  .April  20,  for 
grading  and  improving  with  a  waterbound 
macadam.  Section  X'^o.  2  of  the  Ellsworth  Cen- 
ter Easterly  Road,  in  Ellsworth  Township, 
said  County.  Length  0,802.5  ft.,  or  1.29  miles, 
width  of  pavement  14  ft.,  estimated  cost  of 
con.struction,  $11,015.78.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  shall  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price  for  the  faithful  pcrformp.ucc  of  the 
obligations  within  the  contract.  -'Date  set  for 
completion  August  1,  1912.,  Plans  and  speci- 
fications are  on  file  in  the  offices  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. James  R.  Marker  is  State  High- 
way Commissioner. 

•f»Bids  will  be  received  until  noon,  .April 
20.  by  Board  of  Hamilton  County  Commis- 
sioners. Cincinnati,  O.,  for  the  improvement 
under  Specifications  X'o.  297,  of  I'^allis  Road, 
from  Union  Cemetery  Road  to  Rich  Road,  in 
Symmes  Township.  .\  bond  for  $1,000  must 
accompanj-  each  bid.  Stanley  Struble  is  Presi- 
dent and  .Mbert  Reinliardt  is  Clerk  of  the 
Board. 

®Fred  Betzing  of  Cincinnati,  O.,  has  been 
awarded  the  contract  by  the  Director  of  Public 
Service  of  St.  Bernard,  O..  for  the  macadam- 
izing of  the  roadway  and  constructing  con- 
crete curb  and  gutters  on  Langley  .\ve.,  at  $4.- 
137.    Bids  were  opened  March  .30. 

®The  Board  of  Control  of  Wooster,  O., 
John  Johnston.  Director  of  Public  Service,  has 
awarded  the  contract  for  the  paving  of  a  strip 
1.-300  ft.  in  length  on  High  St..  to  George  B. 
Herring  &  Son  of  Mansfield,  O. 

City  Engineer  Phil  Weber  of  Canton,  0.. 
has  estimated  the  cost  of  the  proposed  paving 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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of  Aultman  Aye.,  from  North  Cleveland  Ave.  Texas.  P.  J.   McHugh,  $29,8C9  •   Barbfr  I  , 

'"A^U^^S^n  li^l^  in  AlHance.  ,  •H.^^^^vil.    be   receded   u^t.l   April   22    b>  ^Rl^  ^^^.^^^^^^^ 

O.,   to   have   the  proposition   of   repaying   an.l  ^-  -^,   P°k,  C>ty  Secretary    Svyeetwaterfex-  I  ^x  "haKn  OT374    Ftn^'^'^'l'-^-WO 

improving  the  pidllic  sqitare  at  a  cost  of  $3,500,  ^^^.^    ^°'   the    construcfon    o     about   00,000   sq.  Kroof&  lessen   $9  440   T    i^  ^'kw» 

submitted  to  the  electors.  yds.    of    waterbound    macadam    street    paving  ^^,4  .=  E„i;^f''c  '  fstntti^"^    r '"' !'»''^  .$ 

The    estimates    for    the    proposed    repaving  ^"ti.  4,000  sq.  yds.  of  asphalt  macadam   street  i^edor   &   Co     I^^-rern     Rn^"-'c¥'l    C 

of  Eastern  Ave.,  city  of  Cincinnati,  O.    show  P?}''"^  j"  the  city  of   Sweetwater     1  exas    all  \^l%^   &  Hekbor^m'oftQ     ^l'•  ^ 

that  the  cost  will  be  about  $252,000.    It  is  con-  t"^\'°  "^  submittal  as  follows  :     Each  bidder  &Vo    $fo  %V  S    T  p^",,!    '    r '  *^J-  P*rs( 

teniplated   to    re-use   the   best    of   the   present  ""'^t  submit  a  price  per  square  yard  of  water-  ^veN    concrete 'wnR^Tf  &''  '»'  2o: 

.-ranite    blocks    in    repavin-    between    the    car  l>o""d    macadam    pavmg.    a    price    per    square  i^7j\  cu""p'^'^,-\^^''^^-^eF^^^^ 

tracks.      Included   in   the   improvement   is   the  >-^"'  of  asphalt  macadam  pavin,?  and  a  price  ^!f-  ^has.  ijj-  ^  -^O".  $868 ;  Edg  c,  p^^ 

raising  of  the  grade  of  the  street  in  places  so  P"  "'^ic  yard  of  grading.     All  bids  shall  be  ^^'    Newnort   A^f  V^'?   '  ^''^K' Jesse 

that  the   entire   street   will   be   at   a   minimum  '"    accordance   with    t_he    requirements    of    the  Frlsca  &   Coluscia    S;in Vq]''  ^°,"'^^«  «*s 

ni  05   ft.   above  Inw-water  mark  in   the   Ohio  specihcations  of  the  City  Engineer.     Specifica-  siooas     n    h    Tr=Vhi„'.      io^on^^^^  P«li 

River  t'""s  for  such  work  may  be  obtained  from  A.  ^t'VaOS  ,  U  Ji.   I  raphagen,  $9,397  i)epi„." 

„  O.  Dreyer,  City  Engineer,  Sweetwater,  Texas.  Heltborg,  $9,4o4.                               j'  '">"? 

(Jregon.  Each  bill   shall  be  accompanied  by  a  certified  The   City  Council  of  Aberdeen  Wash  I 

®The  city  of  Salem,  Ore.,  has  awarded  the  ^heck  in  tlie  sum  of  $500.                '  ordered  the  paving  of  West  Hen!  St.,  (,^1 

contract  to  construct  a  Portland  cement  pave-  •{•Bids  will  be  received  until  noon,  Mav  21.  '^  ^o  M  Sts.,  and  portions  of  K  id  i\  ^, 

mcnt  on  Center  St..  to  the  E.  W.  Geiger  Con-  '"'  Board  of  Permanent  Road  Commissioners,  'o    t"^    Northern    Pacific    and   otV  j^w^.. 

struction  Co.,  of  Salem,  Ore.,  at  $23,532.  W.  F.  Gill,  Secretary,  Paris,  Tex.,  for  the  en-  property.     The  engineer's  estimattjf  the  jj 

The    City    Council    of    Medford,    Ore.,    has  tire    construction    of   40   to   48    miles   of    per-  provement  is  $24,051. 

passed  an  ordinance  ordering  the  pavement  of  manent  rock  roads  and  bridges  for  Precinct  1,  The    King    County    Commissions   ^". 

the    followina-  streets:      North    Ivy    St.,    from  Lamar  County,   Texas.     M.   Hannah   is   Engi-  Wash.,  have  decided  to  make  speci at' 

.*^ixth  St.  to  Fourth  :  West  11th  St.,  from  Cen-  neer.   Official  advertisement  will  be  found  else-  surfaced  roads,  to  be  built  in  the  fur 

tral  Ave.  to  Oakdale:  Newtown,  from  Dakota  where  in  this  issue.  enough  to  include  not  only  warre  e 

.\ye.  to  lltli  St..  South  Ivy,  from  Eighth  St.,  ®The  City  Commission  of  Fcjrt  Wortli,  Tex.,  I'halt,  brick  and  other  surfaces.      .  ' 

to  north  line  of  Park  addition  ;  10th  St..  from  lias   awarded   the   contract    for   the   paving  of  The    City   Council   of    Pullman,  Ifasli    k 

Oakdale  to  Holly  St.;   Bennett  Ave.  and  11th  West  Eirst  St.  to  R.  S.  Blome  Co.,  for  grani-  ereated   an    improvement   district  '  the" re 

St..  from  Oakdale  to  Hamilton  St.,  have  been  toid  material.     The  Commission  also  awarded  <lence  district  of  the  city.   Star  Rot  Ave  a 

stricken   from   the   list.  a  contract  to  the  General  Construction  Co..  for  -Montgomery    St.    are    to   be   paveffrom  1 

Following   bids    were    received   bv   the    Cilv  'he  paving  of   North   Main   St.   with  brick  at  south  end  of  Star  Route  .'^ve.  to  tl state  c 

Council  of  Roseburg.  Ore.,  on  jMarch  2i),  for  $1.97    per    sq.    yd.      The    latter    contract    will  '''««•  campus.                                         I 

the  laying  of  approximately  20,000  sq.  yds.  of  amount  to  approximately  $80,000.  Wisconsin          ' 

pavement :  Warren  Construction  Co.,  standard  No  bids  were  received  on  March  30  by  Com-  ^t-,      ^.      ^         ■,     r  ^     ' 

lutuhthic,    $2.2o    per    sq.    yd.,    light    bitulitluc,  missioners'   Court    Dallas    Tex     for  the  con-  *i  he  City  Council  of  Green  Ba:W , 

$2.10   per   sq.   yd.;    Pacific   Coast   Westrumitc  struction  of  the  Seagoville  and  Molloy  brid<'e  ''warded  contracts  aggregating  $70lO  for 

Co.,   westrumite  pavement,  $1.70  per   sq.  yd.:  road,  beginning  at  the  Molloy  bridge  and  ex-  P"'''i.',.P?A'"^  ""u     ^"'^  '^"^  contract rao'int' 

^^^LK  ^^}il"'^'^y    Construction    Co.     standard  tending  in  an  easterly  and  westerly  direction;  \'].  ?1'^,'J00   to  the   White   Construc.n 

asphalt,  $1.65  per  sq.  yd.,   light  asphalt,  $1.48  the    Hutchins   bridge   and     Rylie    road      from  -"^.Iilwankee,   W^s.      W.    W.   Reed  iC: 

per  sq.  yd.,  other  proposals  submitted  by  this  Hutchins   bridge   in   an   easterly   and   westerlv  S^eer. 

firm  on  asphalt  were  $1.58.  $1.05,  $1.56,  $1.73  direction;   the   Wilmer  bridge  road,  beginning  ®The  City  Council  of  Green  Ba^Wis   I 

and   $1.83   per    sq.    yd.;    Hillard   &    Maginms,  at    the    Wilmer    bridge   and    extending   in    an  awarded  the  contract  for  the  eonsiictio'n 

concrete,  $1.25  per   sq.  yd.;  Jefifry  &   Button.  easterly    and    westerly    direction       The    work  asphalt  pavements  amounting  to  $7 lOn  am 

dolarway  pavement,  $1.35  per  sq.  yd.;  August  vvill   be   done  by   dav    labor      G    L    Fearn   is  contract  for  tar  macadam  paveraentmi."i 

Kehrberger,  concrete,  $1.29  per  sq.  yd.;  L.  D.  County  Auditor.         '                      '  to  $13,500,   to  the  White   Construcin 

Pugh,  concrete,  $1.09  per  sq.  yd.  The  city  of  Corpus  Christi,  Tex.,  will  let  con-  Milwaukee,  Wis      Asphalt  will  be  .cl 

Pennsylvania.  tracts  in  about  60  days  for  the  construction  of  "P  ,^"^L''"  °"  Dousman,  West  Wout,  0 

■ru     r-,     r         'i      f  r  ■      r,           •     .  .,     „  l''^"  blocks  of  pavement,  to  be  laid  on  a  con-  ^',   •    ^^'"T'T"  ^'"^  '•??,  P^"  °{  ^^  Wal' 

The  City  eouncil  ot  Erie,  Pa     rejected  all  crete  foundation.     The  kind  of  pavement  has  l^'^'ween  Adams  and  Webs  er  Ave. Tar  r 

bids    received    tor   the    p.avmg   of    East   Aye.,  „ot  been  selected.     The  work  will  be  in  charge  "'■"^^"^  ''''"  ''^  '^""^  °"  brooks  St. 

trom  I'lfth  St.  northwardly  to  Queen  St.,  be-  of  the  Street  Commissioner  Bids  were  opened  March  26  by  l-  r 

mg  considered   too  high.     The   bids   averaged  t\       \r-  ^     ■      r-       ^      ^          •     ■               ,,-  lanesville    Wis     C    V    Kerrh    nt\~, 

more   than   $1,64   ner   sq.   vd.    for   asphalt   Ind  ,   The   Victoria    Conn  y    Commissioners,    Vic-  :^orconstVuctin:.    brick    nave  re^^^^^^      xn 

brick                                        "  '°"3'   Tex.,   have   sold   bonds   in   the   sum   of  {"/ ■  constructing    brick    pavement  n   .xn 

Rhode  T«,lanH  $-200,m  for  the  construction  of  good  roads  in  ,^^'"  St.,  Gund    Graham  &  Co.   Frport  , 

KhOde  island.  Victoria  precinct  to  the  Commerce  Trust  Co  ,  ^%'IL^  "'^  '°'^  '^'^'''''"  a'  ^^e  follov,g  bid 

^Bids  will  be  received  until  noon.  April  10.  "f  Kansas  City,  Mo.  5.513  sq!  ydl:  brick' pa^enJent::::::::'::::.: 

bv  State  Board  of  Public  Roads,  Providence,  The    citizens    of    Corpus    Christi     Tex      on  ■^■°-'^  f'-  eombined  cement  curb  and  gter 

R,  I.,  for  the  construction  of  Sections  of  State  March  25,  it  is  reported:  voted  the  issuance  of  3?  n!  si^Z  ^roll^flS^  ^^;^: ::.:. 

highway   in    the    following   towns;    Glocester,  bonds  in  the  sum  of  $150,00(1  for  the  purpose  36  ft.  protection  curbing  reset 

4.9  tniles;    Coventry,  3.2   miles;   East     Provi-  of  paving  the  city  streets  '*''*'  ^'i-  v^^-  ')ricl<  pavement  relaid... 

dence    3.7   miles ;   Warwick,  876  miles;   Bur-  The    Board    of    Municipal     Commissioners,  "^'' "'■  '''''■  "-■  ;;'-'"'^»'-" 

rillv  He,  1.0  mile;  South  Kingstown   4.4  miles:  Dallas,  Tex.,  has  adopted  Ihe  report  of  Stree  ■            Wyoming. 

Exeter  and  Richmond.  3.9  miles ;  Johnston  and  rnmniissinnpr  T  »»  timt   T,'„;„i,t   c*    k           j    r  .              _.i'.   • 

Cranston.  2.0  miles;  and  for  resurfacing  sec-  fi^m  CeT     Snrm^s   Road    ?,   ntl^      ^'a'^'  "^^'^^  ^'^  ^=  ^^"''^^d  until  10  a.  . 

lions  of  State  highway  in  the  following  tmvns;  md  that  the  Cit?sLr^?=rV^  ^'-^    ^aj.    Amos,  W.    Kimball,    Qua  n. 

Cranston  and  Warwick,  4.13  miles;  VVarwick.  '„   t  i   J"^\.^' ^iH^'p't  L^r  \'    a/    p'  ^f'  ^°'''  ^-  '^-  R^^^*^"'  ^y°-  f°^  ''^"^'^'^  '  " 

4.0  miles;   East  Greenwlcl,  and   North   Kings-  h"    „timitcd  tb^^t  ^^^IT  J'      H   ^T^°u  ""''^^  ^^^  """"=• 

-n      -1         AT     i.1    ^r■       ^           r»  o       -i  "^^  estimated  tnat  1,1'Jo  ycls.  of   material  wili  ■    /-»         j 

town    ,:^2  miles  ;  Nor  h  Kingstown    2..3  mi  es ;  \,^^.^  ^^  ^e  removed  at  a  cost  of  $290  Canada. 

.North  Kingstown  and  Narragansett,  5.4  miles;  ti       a                 ^           ■            "'  •p-.'"-  _ 

Cranston    and    Warwick     6  0      miles-      North  ^"^  Attorney  General  at  Austin,  Tex.,  has  n-Bids  will  be  received  until  noon \pril 

Providence,    Johnston,   s'mithfield   and  Gloces-  aPP^oved    the    $300,000    issue    of    good    roads  V     W.    Gorham,    Secretary-Treasur,   Ru 

ter   6  5  miles-  Glocester   5  0  miles-  East  Prov-  ^onds  made  by  Wharton  County.     Wharton  is  Municipality   of   bt.    Paul,   Man.,  at  is  oti 

idence  and  Barrington,  ,5.5  miles ;  Warren  and  '^^  county  seat.  at   Bird's  Hall,   for  the  draining  an  gradi 

Bristol.  1.4  miles;  Warren.  1.5  miles;  Bristol.  The  City  Council  of  San  Angelo,  Tex     has  P^"    y'    East  two-mile  road  from  ic  50i 

1.3    miles;    Tiverton.    3.7    miles;    Middletown.  rejected  all  bids  received  for  the  purchase  of  ''°V     ,  "'yTT°\  !"^   Municipality  to  B;  s  Hi 

■IM  miles;  South  Kingstown,  1.3  miles;   South  $-50,000    worth    of    street    improvement    bonds  ,V^    the  Hoddinott  Road ;   (3)  the  ist  M; 

Kingstown     and     Charlestown.       6.7      miles:  and  has  announced  that  bids  would  be  received  J^oad   through   Ward  3;    (4)   the  Vit  M, 

Charlestown  and  Westerlv.  5.5  miles,  through   30  days'  notice.     This   issue  was  or-  ?,°^4  }'^°^   "°''th   t°   south   bounda  nt_ 

Q^,.4-t,  n,!,^*.,  ''"«^  fo""  pavement  purposes  by  the  voters  two  Municipality.     Plans  and  specificatic  <' 

boutn  UaROta.  weeks  a^-o  roads    on    the   east    side   mav   be  se   at  I 

by*^"^  ^\^'  ^n  ^Stt'  ^ITTW^^'  I  '     '^  '         W-hington.  SXid'^thfii^i'^d?':!;  ^'^e' 

Tetonka  Township                          ■  '  '    ^-  1°^"  °i  Cashmere,  Wash.,  for  the  con-  ^^ay   Commissioner.    Parliament  bldg  \iini 

struction  of  cement  walks  and  sewers.  PS'.'J- 

Tennessee.  Following  bids  were  received   March  29  by  ^Bids   will  be  received  until  8  p.  ■,  -^P 

®Thp   Memnhis    Asnhnit  X    V     ;       r      b  c      ^"^^"^  °^  ^"l''"^  ^°''''-^  °*  Seattle,  Wash.,  22,    by    H.    W.    Dixon,    Secretary-;, ;asut' 

been   awarZl     he  ^nntn^^^  ^°'    ^IV}}S    ^J>^^--      Han-ard    Ave.    N.-Xura  North   Battle  ford,  Sask,   for  Contra  T.  .f 

lieen   awarded   the  contract    for   the   improve-  Case,  $7,930;  Fenn  &  Breman,  $8,109-  S    Nor-  constructin-r    180  000   sa     ft    of  cone  e  sic 

A^      "  i.y'TM-empT  T'$7'-o-r  "^'  ''''"''  ?"'Vf^''V  ^.^P^-''.^".  ^'^"^'^  Co.,  $8,305     P.  ^"Iks      Chi^man  rPo'wen'^^^^^^^^^^        W 

.\\es.,  citv  of  Memphis,  at  $,.122.  j.  McHugh,  $8,o70.     4th  Ave.  S.,  asphalt  top-  nipeg,  are  Engineers. 

•^  indicates  work  now  open  for  bids.    ®  indicates  a  conf  .'act  Ut  recently. 
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BUDGES  —  STEEL     AND      CONCRETE 


California. 

Council  of  San  Francisco.  Calif., 
I  p,j,si  a  resolution  appropriating  $11,4.33 
.  the  f'<l  to  '^U''''  '''  •"■''Igc  over  the  Bealo 
Harrison  St. 

from   San   Francisco,    Calif.,   state 
■  kland  &  .Antioch  R.  R.  Co.  is  plan- 
Secretary  of  War  Stimson  for  a 
mild  a  $1,000,000  bridge  across  the 
Siiisun    Bay,    popularly   called    the 
he  Sacramento  River.     The  bridge, 
length,  will  be  of  the  vertical  lift 
rding  to  plan,  and  will  be  of  steel, 
icincrete  piers.     The  structure  will 
•11  Black  Diamond  in  Contra  Costa 
ir  the  town  of  .\ntioch,  to  Chipps 
^  lano  County.     The  bridge  is  not 
I  steam  trains,  but  will  be  used  for 
..  vehicles  and  pedestrians.     It   is 
at  the  e.xpense  of  the  improvement 
lie  in  different  proportions  by  the 
:npany,  the  counties  of  Solano  and 
-!a  and  Sacramento's  civic  and  com- 
'ics. 

Colorado. 

iitract  for  the  construction  of  a 
I-beam  bridge  on  the  State  High- 
t  the  town  of  Hillrose  in  Morgan 
111.,  has  been  awarded  by  the 
nmiission  to  the  Missouri  Valley 
Iron  Co.,  Leavenworth,  Kan.,  at 
le  work   will   include   substructure 

Connecticut. 

'!!   lie   received   until   .April   27.   by 
.in  and   Haddam   Bridge   Comtnis- 
Purple.  Chairman.   East  Haddam. 
.instructing  the  superstructure  ot 
ridge.  8*(9  ft.  long  over  the  Con- 
or  at   East    Haddam,   Conn.,    for 
'  Connecticut.     The  work  includes 
tons  of  structural  steel,  with  the 
ichinerj'.  safetj-  gates,  electric  mo- 
rmcrs,  etc.    There  will  be  one  461 
-    draw  span :  one  3"27  ft.  and  one 
.ich  spans.  Boiler,  Hodge  &  Baird. 
ly.   New  York  City,  arc  Consult- 
-     F.  \V.  Bush  in  Chief  Engineer. 

Delaware. 

1  be  received  until  noon,  April  23, 
lurt,    Wilmington,    Del,,    for    the 

•iibstructures  of  a  movable  bridge 
ristiana  River  at  Third  St.,  Wil- 
1.  Plans  and  specifications  are  on 
inty  Engineer.  Church  Bldg.,  Wil- 

\  certified  check  for  Sl.OOO  will  be 

th  bid.    Official  advertisement  will 

-ewhere  in  this  issue.. 
Florida. 

il  be  received  until  noon.  May  7, 
:  Commissioners  of  Public  Works, 
I  ix.iy.  Chairman,  Tampa,  Fla..  for  the 
i:tion  of  steel  and  concrete  highway 
;jner  the  Hillsboro  River  at  LaFayette 
1c  structure  will  consists  of  two  rein- 
jroncrete  arch  spans  of  82  ft.  clear  span 
3  93  ft.  single  deck  Scherzer  rolling  lift 
J  ith  two  wings.  A  certified  check  for 
t..iyablc  to  the  board  much  be  filed  with 
[(I.  Boiler  Hodge  &  Baird,  149  Broad- 
■cvv  York  City.  X.  Y.,  Consulting  Engi- 
I  Official  advertisement  will  be  found 
Ire  in  this  issue. 

•Board  of  County  Commissioners,  Jack- 
r,  Fla.,  received  the  following  bids  for 

struction  of  a  steel  concrete  bridge  530 
:  with  16  ft.  roadway  over  Trout  Creek 

Lem  Turner  Road :  Converse  Bridge 
hattanooga,  Tenn.,  $20,000;  Edwards 
Jction  Co.,  of  Tampa,  Fla..  $10,757; 
a  Bridge  &  Iron  Co..  Roanoke.  Va.. 
:  Southern  Bridge  Co..  Birmingham. 
K.134:  .A.ustin  Bros.,  Atlanta,  Ga.,  $21,- 
wego  Bridge  Co..  Macon.  Ga..  S23.400; 


Midland    Bridge   Co.,   Kan<a-   CUv     \lo     $•'(;- 

''f,*^V^'?--*"'  *  ^'"""g-  .lacksonville,  $25,000; 
W.  C.  Kienan  &  Co,  Whitewater,  Wis  two 
bids.  $21,!I00  and  $18,000. 

The  Commissioners  of  Palm  Beach  County 
W  est  Palm  Beach,  Fla.,  have  announced  thit 
a  bridge  will  be  constructed  over  the  St  Lucie 
River  at  Stuart  shortly.  Pl.ms  for  the  work 
have  already  been  completed. 

Idaho. 

•I-Bids  will  be  received  until  10  .i.  ni.,  .\pril 
HI,  by  Board  of  .\da  County  Commissioners, 
E.  F.  Crawford,  Chairman,  Boise,  Idaho,  for 
the  construction  of  two  reinforced  concrete 
boxes  across  the  Valley  road  and  one  set  of 
abutments. 

Illinois. 

The  Committee  on  Streets,  .MIeys  and 
Bridges,  Peoria,  111.,  has  reported  favorably 
on  the  resolution  of  Mayor  F.  X.  Woodruff 
providing  for  the  construction  of  a  viaduct 
over  the  railroad  crossing  at  Bridge  and 
Water  Sts.,  and  plans  for  the  structure  have 
been  ordered  drawn.  The  cost  of  the  im- 
provement is  estimated  at  about  $60,000.  L.  D. 
Jcfferies  is  City  Engineer. 

The  Common  Council  of  Oshkosh,  Wis.,  has 
voted  in  favor  of  employing  the  Scherzer 
Rolling  Lift  Bridge  Co..  Chicago,  111.,  to  pre- 
pare plans  for  the  construction  of  a  bridge  to 
replace  the  present  West  Algona  St.  structure. 
The  plans  are  to  include  both  a  bascule  and 
swing  bridge. 

A  petition  is  being  circulated  by  H.  J.  Ad- 
kins,  River  St.,  Aurora,  III.,  for  presentation 
to  the  City  Council  asking  for  the  construc- 
tion of  a  bridge  over  the  Fo.x  River  from 
Benton  St.  to  Holbrook  St. 

Following  is  the  low  bid  submitted  to  L.  E. 
McGann,  Commissioner  of  Public  Works,  Chi- 
cago, 111.,  on  April  3  for  furnishing  the  labor, 
materials,  etc.,  for  making  necessary  pile  re- 
pairs at  the  Rush  .St.,  Madison  St.,  .\dams  St. 
and  12th  St.  bridges,  furnishing  and  driving 
22,-500  lin.  ft.  white  or  burr  oak  piles,  at  261^ 
cts..  $5,962.50;  4.200  lin.  ft.  pile  chain  at  20 
cts..  SaiO:  1.200  lbs.  boat  spikes,  at  3  cts.,  $36. 
2,-500  lin.  ft.  oak  caps,  wales  or  fenders,  at  72 
cts.,  $1,800;  200  lin.  ft.  old  caps  and  waling 
removed,  at  5  cts..  $10.00;  200  old  piles  pulled, 
at  $2.00,  $400.00.  Total  $0,048.  Walsh  &  Mas- 
terson,  105  N.  Clark  St.,  were  low  bidders.. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  April 
1-5,  by  Hancock  County  Commissioners,  Green- 
field, Ind.,  for  the  construction  of  several 
county  bridges.  Lawrenca  Wood  is  County 
.■\uditor. 

•{•Bids  will  be  received  until  11  a.  m.,  .A,pril 
20,  by  Board  of  Vigo  County  Commissioners, 
Terre  Haute,  Ind.,  for  the  construction  of  a 
concrete  bridge  in  Honey  Creek  Township. 
X.  G.  Wallace  is  County  .Auditor. 

Board  of  Marion  County  Commissioners, 
Indianapolis.  Ind.,  has  been  petitioned  by  the 
residents  of  Pike  Township,  asking  that  a 
bridge  be  constructed  over  Big  Eagle  Creek. 
X^o  action  was  taken  on  the  matter. 

®The  Board  of  County  Commissioners,  Fort 
Wayne,  Ind.,  received  the  following  bids  for 
the  construction  of  the  bridge  over  the  Mau- 
mee  River  at  Coombs  St. :  W.  H.  Roney, 
Gary,  Ind.,  stone-faced  concrete,  Grosvcnor 
plan,  $-58,400;  J.  W.  Turner,  Des  Moines,  la., 
Grosvenor  plan,  $6-5,000;  Xational  Concrete 
Co.,  Indianapolis,  own  plans,  $-57,978;  Hacke- 
dorn  Engineering  Co.,  Indianapolis,  ow-n  plans, 
$-59,977;  George  Jaap,  Fort  Wayne,  Grosvenor 
plan,  $-59,000;  Weatherhogg  plan.  $63,000;  own 
plan,  $-56,464;  countv  plan,  $-52,282;  Lafayette 
Engineering  Co..  Lafayette,  Ind,  $61,500; 
Grosvenor  plan,  $63,000,  and  $61,000  or.  other 
plans;  Herman  Tapp  Construction  Co.  (award- 
ed contract),  $56,430  Grosvenor  plan;  $-56,390 
Jaap  plan ;  $-56,015  county  plans.  Three  bids 
on   steel   structure   were  received.     One   from 


the  .\ttica  Bridge  Co.,  of  .-\ttica,  Ind.,  $-17,007, 
another  from  the  Elkhart  Bridge  Co.,  $-18,200, 
and  the  third  from  the  Xational  Concrete  Co., 
$-18,004. 

®The  Board  of  Jasper  County  Commission- 
ers, Rensselaer,  Ind.,  has  awarded  the  con- 
tracts for  the  construction  of  five  bridges  as 
follows:  One  bridge  to  Attica  Bridge  Co., 
.■\ttica,  Ind.,  at  $837;  and  four  to  F.  M.  Wil- 
liams, Winamac,  Ind,,  at  the  following  prices: 
$6tl4,  $<i|7,  $022,  $()23. 

Iowa. 

•|«Biils  will  be  received  until  4  p.  m.,  May 
6,  by  Supervisors  of  L'nion  County.  Crestoii. 
la.,  for  the  construction  of  a  40  ft.  bridge  over 
the  river  at  Creston,  la.  The  structure  will 
be  of  steel  with  concrete  substructure  and  will 
have  a  24- ft.  roadway  with  walk  on  each  side. 
Plans  and  specifications  ready  .-Vpril  20  and  on 
file  with  T.  S.  DeLay,  County  Surveyor,  Cres- 
ton, la. 

®Thc  contract  for  the  construction  of  five 
concrete  bridges  in  Marshall  County  has  been 
awarded  to  the  Capital  Citv  Construction  Co., 
Des  Moines,  la.,  at  $17,800.  The  work  will 
include  one  structure  of  3  60-ft.  spans,  and 
arch  bridge  and  four  70-ft.  single  slab  bridges. 

The  Illinois  Central  R.  R.  will  take  im- 
mediate steps  toward  the  construction  of  a 
new  bridge  to  replace  the  bridge  near  Lehigh, 
la.,  which  was  recently  washed  out. 

Plans  have  been  completed,  it  is  said,  for 
the  construction  of  a  bridge  at  Lansing,  la., 
to  cost  about  $100,000.  L.  Markwardt.  Lan- 
sing, la.,  is  .Architect. 

Kansas. 

The  Commissioners  of  Kingman  County, 
Kingman,  Kan.,  will  soon  construct  a  rein- 
forced concrete  bridge  over  tlie  Xinnescah  at 
the  Main  St.  crossing  to  replace  the  old 
wooden  structure  at  that  point. 

Kentucky. 

The  Commercial  Club  of  Pinevillc,  Ky..  is 
advocating  the  construction  of  a  lOO  ft.  bridge 
over  the  Cumberland  River  to  the  site  of  the 
proposed  new  railroad  depot.  The  structure 
will  be  used  for  both  pedestrians  and  ordinary 
traffic.  Further  information  in.ay  be  obtained 
of  X.  R.   Patterson.  Mayor. 

Minnesota. 

®Thc  contract  for  the  construction  of  a 
new  bridge  ovor  the  Red  River  at  Oslo,  Minn., 
has  been  awarded  to  the  Continental  Bridge 
Co.  at  $18,-500. 

®The  Great  Xorthcrn  Bridge  Co.,  Minne- 
apolis, Minn.,  has  been  awarded  the  contract 
for  the  construction  of  a  bridge  "at  Cloquct, 
Minn. 

At  the  annual  town  meeting.  Ilallock,  Minn., 
it  was  voted  to  construct  three  new  steel 
bridges.     P.  Lindahl  is  Clerk  of  the  town, 

Mississippi. 

®The  Harrison  County  Circuit  Court,  Gulf- 
port,  Miss,,  has  awarded  the  contract  for  the 
construction  of  a  bridge  over  the  Bilo.\i  River 
to  .Austin  Bros.,  .Atlanta,  Ga.,  at  $5,000. 

®The  Board  of  Supervisors,  Batesville, 
Miss.,  has  awarded  the  contract  for  the  con- 
struction of  three  steel  bridges  to  the  Mem- 
phis Bridge  Co.,  Memphis,  Tenn.,  at  $3,829. 

Nebraska. 

4*Bids  will  be  received  until  .April  30,  by 
County  Clerk.  Blair,  Xebr.,  for  the  construc- 
tion of  a  bridge  over  the  Elkhorn,  River  in 
Washington  County  about  %  mile  west  of  .Ar- 
lington. Bids  will  be  considered  on  a  180-ft. 
steel  bridge  on  concrete  abutments  or  a  2-span 
concrete  arch  bridge,  180  ft.  in  length. 

4*Bids  will  be  received  until  .April  23,  by 
Keyapaha  County  Clerk,  Springview.  Xebr., 
it  is  said,  for  constructing  two  new  bridges 
over  the  Xiobrara  River,  to  be  known  as  the 
C-irns   Bridge   and   the   McCullcy  bridge. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 
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New  Jersey. 

(io\crnnr  Wilson,  Trenton.  X.  J.,  lia.s  signed 
the  Leavitt  free  l)ridgo  bill.  The  measure 
authorizes  the  acquisition  by  the  state  of  all 
liridges  across  the  Delaware  River  between 
Xew  Jersey  and  Pennsylvania  and  abolishes  all 
tolls.  This  action  must  be  concurred  in  by 
the  state  of   Pennsylvania  to  become  effective. 

New  York. 

.•\t  a  .special  meeting  of  the  town  board, 
Whitesboro.  N.  Y..  a  resolution  was  adopted 
urging  Governor  Di.x  to  sign  the  bill  authoriz- 
ing an  appropriation  of  $(in,Oi)0  for  the  con- 
struction of  a  new  bridge  over  the  Erie  Canal 
replacing  the  present  railway  bridge. 

The  Flushing  Association,  Brooklyn.  X.  V.. 
has  approved  the  plan  of  the  bridge  to  be 
erected  over  Main  St..  Flushing,  by  the  Long 
Island  R.  R.  The  bridge  will  be  of  steel  con- 
struction, masked  with  concrete.  It  will  span 
the  street  and  will  have  a  clearance  of  14  ft. 
The  roadwav  will  be  (iO  ft.  It  will  cost  in 
the  neighborhood  of  $25.1100.  T.  J.  Carlisle. 
Jamaica.  X'.  Y..  is  Principal  Assistant  Engi- 
neer of  the  railway. 

North  Carolina. 

Commissioners  of  Mecklenburg.  Charlotte, 
X.  C.,  have  decided  to  replace  all  structures 
washed  out  by  the  Stewart's  Fork  Creek  and 
Crooked   Creek   with  steel   structures. 

Ohio. 

•|«1jk1s  will  be  received  until  11  a.  m..  .\pril 
.'_'T,  by  Board  of  Cuyahoga  County  Commis- 
sioners. Cleveland,  O.,  for  furnishing  the 
necessary  labor  and  material  for  the  con- 
struction of  the  foundation  of  the  two  river 
piers,  estimated  to  cost  $300,000,  necessary  for 
the  construction  of  a  county  bridge  to  be 
known  as  the  Detroit-Superior  Bridge.  J.  F. 
Goldenbogen  is  Clerk  of  the  Board. 

•{•Bids  will  be  received  until  May  8  by 
Board  of  Ashtabula  County  Commissioners, 
Jefferson,  O.,  for  remodeling  abutments ;  also 
plate  girder  with  reinforced  cement  floor  over 
.\shtabula  Creek  on  Gulf  Road. 

^•Bids  will  be  received  until  11  a.  m..  .\pril 
30,  by  Board  of  Medina  County  Commission- 
ers, iledina,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  the 
superstructure  of  a  highway  bridge  oil  the 
Cleveland  pike.  The  structure,  wdiich  will  be 
known  as  the  Rocky  River  bridge,  will  be  Oo 
ft.  long  and  10  ft.  wide.  L.  E.  Carver  is 
County  Auditor. 

•|«Bids  will  be  received  until  10  a.  m.,  April 
l(i,  at  the  office  of  the  County  Auditor,  Bryan, 
O.,   for  the  construction   of  bridge   and  abut 
nients  in  Williams  County. 

®The  Commissioners  of  .Ashtabula  County, 
Jefferson,  O.,  have  awarded  the  contract  for 
lill  approaches  to  bridge  to  Ward  &  Xims. 
Colebrook,  O.,  at  $1,0.35. 

®W'ade  &  Nims,  Colebrook.  O..  have  been 
awarded  the  contract  by  the  County  Commis- 
sioners. Jefferson,  O.,  for  making  fills  of  ap- 
proaches to  a  bridge  on  Pine  St.  in  Jef- 
ferson Village.  The  contract  price  was  $1,034. 
J.  S.  Matson  is  County  Engineer. 

An  election  w^ill  be  held  May  21  at  Colum- 
bus. O.,  to  submit  to  the  voters  the  question 
of  building  a  new  viaduct  at  Third  St. 
to  connect  the  North  and  South  sides  of  the 
city.     Henry  Maetzel  is  City  Engineer. 

Special  Engineer  C.  L.  Gates,  who  lias  been 
conducting  an  investigation  for  the  city  of 
Toledo,  O.,  has  declared  unsafe  the  Erie  St. 
bridges  over  Swan  Creek  and  the  Miami  & 
I'.rie  Canal  and  the  Western  .\ve.  bridge  over 
Swan  Creek.  Immediate  steps  will  be  taken 
by  the  Department  of  Public  Service  toward 
the  construction  of  new-  bridges. 

Oklahoma. 

Following  a  conference  with  the  Santa  Fe 
Ry.  ofiticials  and  the  City  Charter  officers  of 
(inthrie.  Okla.,  it  has  been  announced  that 
work  will  begin  shortly  on  the  construction 
of  the  Cleveland  Ave.  viaduct  over  the  Cot- 
lonw(M)(l  River  and  the  Santa  Fe  tracks.  The 
city  recently  voted  $47,000  for  the  purpose  and 


the  balance  of  the  expense  will  be  paid  by  the 
railway  company. 

Oregon. 

•f'Bids  will  be  received  until  10  a.  m.,  April 
17.  by  F.  S.  Fields,  Multnomah  County  Clerk, 
Portland,  Ore.,  for  the  erecting  of  the  steel 
of  the  Troutdale  bridge,  furnishing  the  tim- 
bers and  planking  for  the  roadway  and  laying 
the  same.  Steel  to  be  removed  from  cars  be- 
fore demurrage  accrues.  Plans  and  specifica- 
tions can  be  seen  at  the  office  of  the  County 
Surveyor,  at  the  Courthouse,  Portland,  Ore. 

^Bids  will  be  received  until  10  a.  m.,  .April 
17.  by  F.  S.  Fields,  Multnomah  County  Cferk, 
Portland,  Ore.,  for  furnishing  the  steel  for  a 
liridge  over  the  Sandy  River  at  Troutdale, 
Ore.  The  bridge  consists  of  two  163-ft.  rivet- 
ed Prat  trusses  and  one  39-ft.  deck  girder,  18- 
ft.  roadway,  steel  railing  and  plank  floor. 
Steel  to  be  delivered  at  Troutdale,  Ore.,  f.  o.  b. 
cars.  Plans  and  specifications  may  be  seen  at 
the  office  of  the  County  Surveyor  at  the  court- 
house. No  bid  will  be  considered  unless  ac- 
companied by  a  certified  check  payable  to  the 
order  of  the  County  Court,  for  at  least  5  per 
cent  of  the  amount  of  the  bid. 

®Uiiion  I'.ridge  &  Construction  Co..  Kansas 
City.  Mo.,  has  been  awarded  the  contracts  by 
the  Oregon  Electric  Ry.  Co.  to  build  three 
bridges  on  the  extension  from  Salem  to 
Eugene.  Ore.  The  principal  structure  will  span 
the  Willamette  River  at  Harrisburg  and  the 
second  in  size  will  be  across  the  Santiam,  the 
remainder  of  the  contract  being  in  connection 
with  less  important  work.  L.  S.  Stewart  is 
President  of  the  construction  company. 

Commissioners  of  Yamhill  County,  McMinn- 
ville.  Ore.,  have  decided  upon  the  erection  of 
a  new  steel  bridge  over  the  Yamhill  River 
near  Whiteson  estimated  to  cost  about  $10,000. 

Pennsylvania. 

^Bids  will  be  received  until  11  a.  m.,  April 
15.  by  Board  of  County  Commissioners,  West 
t'hester.  Pa.,  it  is  said,  for  constructing  a  stone 
arch  highway  bridge  over  W  bite  Clay  creek  at 
■id   St.   in   .Avondale. 

Business  Men  of  the  Lawrenceville,  Pa.,  dis- 
trict have  adopted  a  resolution  favoring  the 
site  at  30th  St.  for  the  construction  of  the 
proposed  bridge  over  the  Junction  Hollow 
from  Liberty  Ave.  to  Melwood  St. 

The  State  of  Pennsylvania  has  been  pe- 
titioned to  take  preliminary  steps  toward  the 
reconstruction  of  two  bridges,  recently  de- 
stroyed by  floods.  One  structure  is  at  Mahon- 
ing, Armstrong  County,  aiid  the  other  at  Falls, 
Wyoming  County.  After  a  consultation  the 
State  Highway  Commissioner  appointed  view- 
ers to  inspect  the  sites. 

Manager  T.  .A.  W'riglit  of  the  Traction  Co. 
and  county  officials  at  Wilkesbarre.  Pa.,  re- 
cently held  a  conference  in  regard  to  the  plans 
of  the  traction  company  to  enlarge  the  Market 
St.  bridge  to  accommodate  a  double  track  line. 
The  cost  of  the  improvement  is  estimated  at 
$75,000. 

New  Jersey. 

®Tlie  contracts  for  the  construction  of  steel 
and  concrete  bridges  over  the  L'pper  and  Low- 
er Raceways  on  Ellison  St.  at  Paterson,  X'.  J., 
have  been  awarded  to  F".  .A.  Schwins,  Jr..  at 
$4,757  and  the  Lafavette  .\ve.  bridge  to  G.  W. 
Sasco  at  $2,744. 

South  Carolina. 

The  Sealxiard  Air  Line  Ry.  Co.  has  sub- 
mitted to  the  city  of  Greenwood.  S.  C,  plans 
for  the  construction  of  the  proposed  steel 
and  concrete  bridge  over  the  Seaboard  cut. 
The  cost  of  the  work  is  estimated  at  about 
$4,n00. 

South  Dakota. 

®Ellerman  &  McLain  Construction  Co., 
Yankton.  S.  Dak.,  has  been  awarded  the  con- 
tract for  the  construction  of  a  reinforced  con- 
crete bridge  over  Rhine  Creek  in  Pine  St. 
T.  X.  Susnmers,  Yankton,  S.  Dak.,  is  City 
.\iiditor.      Bids    were    opened    .Xpril    1. 

Tennessee. 

®Foster-Creighton-Gould  Co.,  Nashville. 
Tcmi..   has    the   contract    for   the   construction 


of  the  new  Lewisburg  &  Northe 
bridge  over  the  Cumberland  Riv 
be  3,300  ft.  long  and  120  ft.  hig 
consist  of  one  300-ft.  span,  three  3 
one  150-ft 
have 


It  will 
I  and  will 

ipan  and  two  115-ft.  sp:r  ' -^''' 


a  viaduct  approach  con.sistii)gff  j. 
ft.   and  one  40-ft.   span.     The  foiilatiol 
the  bridge  will  be  solid  rock.     It  iUtin, 
that    the    cost    will    be    between  S.{(\m,  '   , 
$600,000.     .More  than  12,000  tons  o|truc,S 
steel  will  be  used.     This  firm  has  aS  sec- ■  ' 
the  contract  for  the  erection  of  fift\vci, 
I)ridges   on   the    same   line   betweciKj.-ni 
and   Birmingham. 

Texas. 

•{•Bids  will  be  received  until  nod  Mav  ■>\ 
]iy  Board  of  Permanent  Road  Con'issirinr.'.' 
Paris,  Texas,  for  the  construction  f  bri. 
in  connection  with  about  40  miles |  i,f 
iicnt  rock  road  in  Lamar  County,  Ifeas 
ficial    advertisement   w-ill   be    foundilscn 
in  this  issue. 

®The  County  Commissioners,  pi;  \\ 
Te.x.,  have  awarded  the  contract  fcthi 
struction  of  the  bridge  over  MarinCr 
23d   St.  to  the  Tarrant  Constructic  C 

.\n  agreement  has  been  reached  ,t»v! 
M.   Preston,  City  Engineer,  DalIas,|tN 
Engineers   of   the   Flouston  &  Tex  ( 
R.  R.  whereby  the  company  is  to  bid 
Crete    and    steel    bridge    at   the   cro  nf 
Pennsylvania  .•\ve.,  providing  a  crosig 
the  tracks  for  the  street.     Street  Conii;. 
Lee  will  recommend  the  railroad  be  lo' 
go  ahead  with  the  work.     The  brid  v 
GO   ft.   long  and   will   provide   12  ft.  le 
over  the  street.     It  will  be  built  witcc 
abutments  and  steel  girders.     The  ief 
passes  through  a  hole  in  the  embanki'n;, 
about  3-ft.  clearance  for  vehicles.    ',e  omii 
expense  will  be  borne  by  the  railra. 

Utah. 

•{•Bids  will  be  received  until  10  a.i.,  Afi 
16,  by  County  Commissioners,  Salt  Iki 
LUah,  for  the  erection  and  complelii 
girder  bridge  on  concrete  abutiiientsiii 
No.  15  east  over  Big  Cottonwood  j: 
miles  east  of  Murray.  Margaret  Zanv\:;oi 
is  County  Clerk. 

Citizens  of  the  West  Side,  Salt  I<e  i";i 
Utah,  have  petitioned  the  city  to  takst 
induce   the    Denver   &   Rio   Grande  . 
construct  a  viaduct  over  its  tracks  oiSeven 
South  St.  between  Fifth  and  Sixth  est  S 
D.  H.   Blossom  is  City  Engineer. 

According   to    advices    from    Mos, 
Grand   County,  voted  almost  unanin',isi; 
favor  of  issuing  bonds  amounting  to  ;50i)  I 
the  completion  of  the  Grand  River  )  (!'/•■ 

West  Virginia. 

•{•Bids  will  be  received  until  noon,  p 
by    Street    Committee,    of    the    City  '• 
Grafton,   W.   Va.,    for   the   construct  i    i 
concrete   bridge  •  on   Yates  .\ve.  oveiBarll 
Creek  in  W'est  Grafton. 

The  Lincoln  Bridge  Co.  of  Br'chla; 
W.  Va.,  has  been  incorporated  with  capi' 
stock  of  $25,000,  and  proposes  to  cotruct 
bridge  across  Guyandotte  River  in  jtvf 
Countv  and  charge  toll,  etc.  The  ii  ^r 
tors  aVe  J.  F.  Ridglev,  R.  L.  O'Ne 
Rau.,  Sr.,  C.  C.  Becker.  Himtington,  ai  W. 
Conger,  Oswego,  N.  Y. 

Wisconsin. 

Citizens  of  Duhith  and  West  Dulut^Mm 
are  strongly  advocating  the  construct ' 
bridge  by  the  county  over  St  Louis 
F'ond  du  Lac,  Wis. 

Canada. 

®L.  J.  Looby,  Dublin,  Ont..  has  beei  war 
ed    the   contract    for   the    constructioioi 
concrete  bridges  at  $12,052. 

The  Government  will  guarantee  Jl.f"  " 
4  per  cent  bonds  of  the  Valley  Ry.  C 
years  to  aid  the  construction  of  three 
One  is  to  cross  the  Kennebeccasis  ne: 
Point;  one  to  cross  tlie  St.  John  ij 
Mistake,  and  the  other  to  cross  the  : 
near  Andover.  The  interest  for  t 
fifteen  years  will  be  paid  by  the  (lomii 


4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ha()e<-'n  aniiouiictd  by  William  .McNeill. 

:-ni    Board  of  Directors  of  the  Burrard, 

tcr,  Boundary  Railway  &  Xavigation 

■liver.  B.  C  lliat  the  company   has 

isideratioii    the    cnnstructioii     of     a 


bridge  over  I'ltt  Kiver  pruwdiiit'  an  agree- 
ment can  be  made  with  t!ie  Provincial  Gov- 
ernment. 

A  delegatiun  of  resideiUv  .i,„l  propcrtv  own- 
ers  I  mm  the  souih  end  ..f    XrlniRton  St.  and 


vicinity  recently  conferred  with  the  Board  mi 
Control  in  an  effort  to  secure  the  erection  of 
the  old  superstrncture  of  the  Osborne  Si. 
bridge  over  the  .Assiniboinc  Ri\er  at  .\rlinir- 
ti>n.   Winnipeg,  Man 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

■vere  oiieiied  -March  L'."*  b\  the  Water 
->ociation.  Phoenix,  Ariz.,  for  t!ic  ex- 
work  on  the  new  cross-cut  canal 
J!  run  3%  miles  from  the  .Arizona 
.'.  of  Ingleside  to  the  Hole-in-ihe- 
iT  house.  Grant  Brothers  Construc- 
las  awarded  the  contract.  The  work 
■..into  cu.  yds.  earth  excavation.  10.000 

ixed  excavation  and  70,000  cu.  yds. 

\cavatiot;. 

California. 

A  umer.  Uenair.  Cal..  has  been  award- 
•tract  at  $2o,oi"l  for  the  construction 
]  5%.  and  changes  in  Lateral  7  for 

k  Irrigation  District,  bids  lor  which 
opened  March  25  at  Turlock.     The 

icludes  the  excavation  of  about  I'l 
.anal,  about  4iy  cu.  yds.  reinforced 
"<il  cu.  yds.  plain  concrete  lining.   V2 

gates  in  drop.  4!t  radial  si<le  gates, 
•  ridges  and  1  concrete-steel  bridge. 

Colorado. 

.vill  be  received  until  10  a.  m.,  .\pril 
S.   Reclamation   Service.  408  Com- 

1   Bldg..  Denver.  Colo.,  for  furnish- 

'  barrels  of  Portland  cement,  f.  o.  b. 
rks  of  bidder  for  shipment  during 

"i  liM3  to  liUti  inclusive.  The  es- 
quiremcnts   for   each   of   the   above 

.IS    follows:      1913,    70,000    barrels; 

»<:  liUo,  85,000  barrels;   IPKi,  20.001) 

Georgia. 

Augusta.  Ga.,  is  considering  means 
ting  its  waterfront  from  encroach- 
Hood  waters.  .\  levee  is  proposed. 
!v  a  plan  has  been  brought  forward 
t  a  dam  eight  miles  above  the  citv. 
■le  that  a  $1,250,000  bond  issue  may 

Idaho. 

il(ntracts    for    e(|uipment    for    the    Crane 

"-  'ject,    for    which     Smith.    Kerry    >.■: 

:se.   Idaho,   and    Toronto.   Out.,   are 

-...vers,  have  been  let  as  follows:     The 

1   halmers  Co.  was  awarded  the  contracts 

iC  following  equipment:     Three  fpiadru- 

xpen  flume  tvpe  hydraulic  turbines,  capa- 

'    developing  3.0(i0   B.   H.   P.  each  under 

•  27  ft    at  l(j4  R.   P.  M.;  two  single 

liter  turbines,   each   capable   of   dc- 

15  B.  H.  P.  under  a"  head  of  27   ft. 

P.   M. ;  3  water   wheel   tvpe   .\.   C. 

.-.  3  phase,  (iO  cvcle,  6.600 'volts.    164 

I  M.:  two  125  volt.  120  kilowatt.  3.50  R. 

I.,  compound  wound   exciters.      The    fol- 

K  contracts  were  awarded   the   Westing- 

i   Electric  &  Manufacturing   Co.:     Three 

I   phase.  6n  cycle,  6,600  volt,  low^  tension 

•  Mi)  volt  high  tension  step  up  transform- 

jthree  single  phase.  60  cycle,  60,000   volt 

i  tension   to   2,200   volt    low    tension    step 

I    transformers.     The    following  3   phase. 

volt  induction  motors  with  squirrel  cage 

daries  and  with  complete  starting  equip- 

were  also  awarded  to  the  Westinghouse 

Three  1.025  H.  P..  865  R.  P.  M.  nVotors : 

'"0  H.  P..  700  R.  P.  M.  motors :  two  330 

'.  W5  R    P.  M.  motors;  two  255  H.   P., 

R.  P.  M.  motors 

Illinois. 
!ids  were  opened  March  25  bv  the  com- 
loner  of  Richland  Creek  Drainage  Dis- 
BcUeville.  111.,  for  drainage  work,  the 
•act  being  awarded  to  R.  A.  Brown  &  Co.. 
Iiington.  Ind..  at  10  cts.  per  cu.  yd.  The 
:  includes  a  main  channel,  5  miles'  long,  18 


ft.  base,  '/i  to  1  slopes.  !i  It  average  cut.  re- 
((Uiring  liiii.iMiu  cu.  yds.  of  excavation. 

lAtContracts  for  work  in  Sul)-district  No  4 
of  Pitman  Drainage  District  No.  2.  bids  for 
winch  were  opened  March  .3il  at  Waggoner. 
111.,  have  been  let  as  fcdlows:  Purnishing  tile. 
Stoneware  Pipe  Co..  East  Alton.  111..  ;it  $12.- 
2:i!l;  the  Raymond  Tile-Cement  Co.,  Ravnioud, 
111.,  at  $1.16(1;  hauling  tile.  J.  C.  Hitching-. 
Marvel,  111.,  at  S1.3;!7;  outlet  wall.  Ward  Rice. 
Waggoner.  III.,  at  $60.  The  contract  for 
trenching  :ind  laying  tile  was  not  let  and 
will  be  readverlised.  J.  W.  Dappert,  Tavlor- 
ville.  III.,  is  the  engineer. 

©Carter  Bros.  "  Danville.  111.,  have  been 
;iwarde<l  the  contract  at  10  cts,  per  cu.  yd.  for 
the  construction  of  open  ditches  for  the  Clark 
Drainage  District  of  Emma  Township,  the 
work  calling  for  ii5.iHHi  cu.  yds.  of  excavation. 
Bids  were  opened  .\pril  2  at  Cariiii.  111. 

Iowa. 

^Bids  will  be  received  until  noon,  .\pril  12, 
by  G.  H.  Getty.  Boone  County  .\uditor,  Boone, 
la.,  for  the  construction  of  County  Drain  Xo. 
!>4.  The  cost  of  the  work  is  estimated  at 
$16,777.  II. 
l-'nginecr. 


A.     Chambers,     Boone,     la 
Louisiana. 


>4*Bi<ls  will  be  received  until  -Monday,  .\pril 
24.  by  the  Commissioners  of  Caddo  Levee  Dis- 
trict. S.  N.  Kerley,  Secretary,  Shrevcport,  La.. 
for  the  construction  of  the  following  levee 
work  in  Caddo  Parish.  La.,  Red  River,  right 
l;ank:  Blanton  bluff  to  Peru  plantation :  Sec- 
tion No.  1 — From  about  Station  43  to  about 
Station  53,  and  from  about  Station  73  to  about 
Station  16!)  plus  25.  .New  levee  and  enlarge- 
ment. .Approximate  contents.  lii5.noii  cu.  yds. 
Deposit  required,  $375.  Bond  required.  $5  :U)0. 
Section  Xo.  2 — From  about  Station  Kill  plus  25 
to  about  Station  295.  Enlargement.  .Aoprox- 
imate  contents.  9(1,000  cu.  vds.  Deposit  re- 
quired, $;300.  Bond  required,  $4,500.  Section 
No.  :^^From  about  Station  295  to  about  Sta- 
tion 375  plus  75.  New  levee  and  enlargement. 
.Approximate  contents.  Oii.oiio  cu.  yds.  Deposit 
required.  $:iml  Bond  required.  $4,500.  Section 
No.  4 — From  about  Station  375  plus  75  to 
about  Station  .505  plus  25.  Enlargement.  .Ap- 
proximate contents,  150,000  cu.  yds.  Deposit 
required.  $450.  Bond  required.  $7.-5O0.  Section 
No.  -5 — From  about  Station  505  plus  25  to  about 
Station  560  plus  35.  Enlargement.  .Approx- 
imate contents.  115.iHiii  cu.  yds.  Deposit  re- 
quired. $350.  Bond  required,  S5.SO0.  Section 
No.  6 — F'rom  about  Station  .jOn  plus  35  to 
about  Station  681  plus  50.  Enlargement.  .An- 
pro.ximate  contents.  120.0(iO  cu.  yds.  Dcoosit 
required,  ^i75.  Bond  required,  $6,000.  Section 
No.  7 — From  about  Station  681  plus  50  to 
about  Station  823  plus  75.  Enlargement.  .Ap- 
proximate contents.  115,000  cu.  yds.  Deposit 
re(|uired.  $;j50.  Bond  required.  $5.8iMi.  Section 
.Vo.  8 — From  about  Station  823  plus  75  to 
about  Station  899  plus  25.  and  from  about  Sta- 
tion 0.58  plus  30  to  about  Station  985  plus  60. 
.New  levee  and  enlargement.  .Approximate 
contents.  1 15,000  cu.  yds.  Deposit  required. 
$3-50.  .  Bond  required,  $5,800.  Proposals  will 
be  received  on  any  one  or  more  sections  sep- 
arately, or  on  the  entire  work  as  a  wdiole. 

®Thc  Vermilion  Bay  Co.  of  .Avery  Island 
has  awarded  a  contract  to  John  .Anderson  of 
Gulfport.  Miss.,  for  dredging  12  miles  of  navi- 
gable canal  from  the  month  of  Deep  Bayou, 
in  Vermilion  Bay.  La.,  to  Belle  Isle,  La.  The 
approximate  cost  is  $40,ooO. 

Vinton  Drainage  District  No.  I  of  Calcasieu 
Parish.  Lake  Charles.  La.,  has  voted  to  issue 
$106,000   of   bonds    for   drainage   work.     The 


district  embraces  lands  north,  south,  east  and 
west  of  X'inlon,  extending  as  far  westward  as 
the  Sabine  River,  almost  opposite  Orange. 
Texas,  and  eastward  to  .Sulphur,  about  10 
miles  west  of  Lake  Charles,  and  southward  it 
extends  to  the  intercoaslal  canal 

Minnesota. 

®Forrestal  i  Feyen.  Scandinavian  Bank 
Bldg..  St.  Paul.  .Minn.,  have  been  awarded  the 
contract  :it  $24,860  for  constructing  the  Mus- 
linka  River  State  Ditch  in  Traverse  County, 
Minn.,  bids  for  which  were  opened  .April  2  by 
ilic  Slate  .Auditor,  at  St.  Paul.  The  work  in- 
cludes the  excavation  of  the  ditch  which  is  12 
miles  long  from  :jO  to  40  ft.  wide  at  base,  8 
to  16  ft.  deep,  contains  3.")0,t)00  cu.  yds.  Work 
will  probably  be  increased  to  ,500.000  yds. 
Ditch  follows  channel  of  river.  Work  will  be 
done  with  iVs  or  2-vard  floating  dredge. 

®Bids  were  opened  .\pril  3  by  H.  P.  lul- 
wards.  County  .-\uditor.  Fairmont,  Minn.,  for 
ihe  construction  of  Judicial  Ditch  No.  12.  con- 
tract for  the  tile  work  being  let  to  Chris  .Axel- 
sen,  Clear  Lake,  la.,  and  contract  for  the  open 
work  let  to  Chas.  SutclitT,  Litchfield,  .Minn., 
at  7.88  cts.  per  eu.  yd.  The  work  includes 
64.965  cu.  yds.  of  earth  to  be  removed;  bottom 
width  of  ditch.  10  ft.;  slope.  %  to  I  ;  length. 
7.22  miles;  deepest  cut,  11.8  ft.;  also  13,65ii 
ft.  6-in.  tile.  4.!)  ft.  av.  depth.  8.4  max.  depth  ; 
32.855  ft.  8-in.  tile.  5.7  ft.  av.  depth,  lo.5  max. 
depth;  ;3o.7i:t  ft.  lt)-in.  tile.  6.1  ft.  av.  depth,  1.1 
max.  depth  ;  !i.771  ft.  12-in.  tile.  5.9  ft.  av.  depth  ; 
9.9  max.  depth  ;  3,500  ft.  14-in.  tile,  7.8  ft.  av. 
depth.  10.1  max.  depth;  4,500  ft.  16-in.  tile,  6.4 
ft,  av.  depth.  )<M  max.  depth;  13,813  ft.  22-in. 
tile.  8.5  ft.  av,  depth.  13.7  max,  depth ;  (i.282 
ft.  24-in.  tile.  8  ft.  av.  depth,  10.7  max.  depth. 
Starting  point  of  open  ditch  is  about  I'/i  miles 
from  Guckeen  on  the  C.  &  X.  \V.  R.  R.  .Av- 
erage haul  for  tile  is  about  3%  miles  from 
Guckeen.  Soil  is  black  loam,  with  clay  sub- 
soil. 

®Bids  were  opened  .April  4  by  J.  C.  Herrin. 
County  -Auditor,  Blue  Earth.  Minn.,  for  the 
construction  of  Juilicial  Ditch  Xo.  12.  con- 
tracts being  let  as  follows:  Chas.  Sutcliff. 
Litchfield.  .Minn..  $-"..184;  tile  work.  Chris.  .Ax- 
elsen.  Clear  Lake,  la.,  $:H6,40o.  Contract  for 
cleaning  Judicial  Ditch  No.  2  was  let  to  Chas. 
Sutcliff  at  $9o0. 

Montana. 

Engineering  details  of  the  Milk  River  pro- 
ject of  the  C.  S.  Reclamation  Service  will  be 
considered  this  month  by  the  Board  of  .Ad- 
visory Ivngineers.  and  it  is  prob.ible  that  work 
upon  all  three  divisions  will  be  started  this 
year.  The  total  cost  of  this  project  will  be 
about  $7,000,000.  It  involves  the  storage  of 
water  in  the  two  St.  Mary's  lakes  in  the  north- 
western corner  of  Montana  and  the  diversion 
of  the  stored  water  from  the  St.  Marv's  drain- 
age basin  that  now  discharges  into  the  Hudson 
Bay  to  the  Milk  River  drainage  basin,  by  :i 
canal  27  miles  long.  The  lands  to  be  irrigated 
are  located  between  Havre  and  the  confluence 
of  the  Milk  River  with  the  Missouri  River 
about  25  miles  east  of  Glasgow.  L'pwards  of 
250.(K)o  acres  of  land  will  be  covered  by  the 
canals  constructed  in  the  Milk  River  Vallev 
by  the  reclamation  service.  The  entire  tract  to 
be  reclaimed  is  traversed  by  the  Great  North- 
ern Ry.  The  total  distance  traveled  bv  the 
water  from  St.  Mary's  lakes  to  the  end  of  the 
canal  below  Glasgow  is  a  little  more  than  50(i 
miles  The  project  naturally  divides  itself  into 
three  grand  divisions.  The  Chinook  division, 
extending  below  Havre  to  the  Dodson  dam. 
with  division  headquarters  at  Chinook.  The 
.Malta    division,    extending    from    the    Dodson 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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dam  to  the  Vandalia  dam,  with  headquarters 
and  also  project  headquarters  at  Malta.  G.  O. 
.Sanford,  Malta.  Mont.,  is  Project  Engineer. 

Ohio. 

^•Bids  will  be  received  until  10  a.  ui.,  .Vpril 
"23,  by  Board  of  Fairfield  County  Commission- 
ers, at  the  office  of  J.  R.  Shoop,  County  Sur- 
veyor, Lancaster,  O.,  for  work  and  materials 
of  the  Hocking  River  improvement.  G.  J. 
Gearhart   is  County  Auditor. 

Oregon. 

Condemnation  proceedings  are  now  under- 
way in  the  Federal  Courts  to  secure  the  final 
liijiits  of  wav  for  the  second  unit  of  the  Kla- 


math irrigation  project  of  the  U.  S.  Reclama- 
tion. All  right  of  way,  except  in  two  cases, 
lias  been  secured.  The  necessity  of  getting  the 
required  title  in  all  of  the  right  of  way  grants 
in  connection  with  the  second  unit  may  mean 
some  little  delay.  This  unit  is  to  furnish 
water  to  Poe  Valley  and  a  stretch  of  territory 
in  the  Klamatli  Valley  in  the  vicinity  of  Stukel 
Mountain. 

Tennessee. 

®N.  C.  McGinnis,  Bement,  III,  has  been 
awarded  the  contract  for  the  construction  of 
a  drainage  canal  in  Big  Muddy  Creek  bottom, 
in  the  southern  portion  of  McNairy  County. 
.\pproximate  specifications  call  for  a  canal 
system  T^/^  miles  long;  width,  top,  2'-i  ft.:  bol- 


o^ers 


cleur  tl, 
move  IJ? 


toin,  8    ft. ;   depth,  7    ft.     The 
land  through  which  it  passes  are^ 
right  of  way.    The  contractors  w' 
700  cu.  yds.  of  dirt. 

Texas. 

•{•Bids  will  be  received   until  2   n, 
If),     by    Commissioners,     Grand     He'iir 
County    Drainage    District,    Granins  y ' 
for  the  construction   of    a    drain!   1,,,, 
Bonds  amounting  to  $;33,000  havet-   ■    • 
for  the  work.     A.  H.  Dunlap  is  iV^.^ 


issui 


The  Citv  of 


Washington. 

Tuppenish,  Wash., 


a  municipal  irrigation  system. 


i  to  insli 


WATER  -WORKS 


Alabama. 

The  town  of  Haley ville,  Ala.,  is  considering 
tlie  c|uestion  of  issuing  bonds  for  waterworks 
and  street  lights.  The  Commercial  Club  is 
co-operatin,g  with  the  Town  Commissioners. 

California. 

The  Mount  Shasta  Aqueduct  Co.,  has  been 
incorporated  in  San  Francisco,  Cal.,  with  a 
capital  stock  of  $10,000,000,  by  C.  E.  Sheets, 
Oakland ;  Thomas  H.  Laine,  Berkeley ;  W.  H. 
Hawkins,  J.  B.  Kennedy  and  C.  H.  McDonagh, 
San  Francisco.  The  company  has  a  scheme 
for  supplying  pure  mountain  water  to  San 
Francisco,  Oakland,  .■\lameda,  Berkeley.  Point 
Richmond  and  the  tow-ns  in  Contra  Costa,  So- 
lano, Yolo,  Colusa,  Glenn,  Tehama,  and  Shasta 
Counties.  It  proposes  to  build  an  aqueduct 
from  McCloud  River,  in  Siskiyou  County, 
to  San  Francisco,  a  distance  of  more  than  300 
miles.  The  surveys  made  last  summer  indi- 
cated a  route  along  the  west  side  of  the  Sacra- 
mento Vallev,  several  miles  west  of  the  South- 
ern  Pacific  R.  R 

Colorado. 

The  citizens  of  Gunnison.  Colo.,  on  April  2 
voted  the  issuance  of  bonds  in  the  sum  of 
$70,000  for  the  installation  of  a  waterworks. 
E.  M.  Nourse  is  Mayor. 

The  citizens  of  Milliken,  Colo.,  on  April  2 
voted  the  issuance  of  bonds  in  the  sum  of 
$15,000  for  the  installation  of  a  waterworks 
system.     R.  M.  Benton  is  Mayor. 

The  citizens  of  Ridgway,  Colo.,  on  April  2 
voted  the  issuance  of  bonds  in  the  sum  of 
$30,000  for  the  purchase  and  improvement  of 
the  present  waterworks  system.  C.  M.  Stan- 
wood  is  City  Clerk.    J.  B.  Culver  is  Mayor. 

The  citizens  of  DeBeque.  Colo.,  on  April  2 
voted  the  issuance  of  bonds  in  the  sum  of 
$20,000  for  the  purchase  of  a  mountain  water 
supply.     Lambert  Sandenberg  is  Mayor. 

The  City  Council  of  Trinidad.  Colo.,  has 
sold  bonds  amounting  to  $360,000,  known  as 
water  refunding  bonds,  to  the  First  National 
Bank  of  New  York  City. 

Florida. 

•J«Bids  will  be  received  until  noon,  April  10. 
by  Water  &  Gas  Committee,  D.  Kugelman. 
Chairman,  Pensacola,  Fla..  for  the  construc- 
tion of  a  reinforced  concrete  reservoir.  Spe- 
cifications are  on  file  with  the  Water  Depart- 
ment. 

An  election  will  be  held  in  Fort  Meade,  Fla.. 
on  April  16  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $39,000  for 
the  installation  of  a  waterworks  system  and 
for  the  construction  of  sewers. 

Georgia. 

The  City  Council  of  Valdosta.  (ia.,  has  laid 
plans  for  the  issuance  of  $100,000  worth  of 
bonds  for  the  enlargement  of  the  water  sys- 
tem, street  paving  and  the  extension  of  the 
city  hall.  It  is  estimated  that  about  $-100,000 
will  be  needed  for  the  extension  of  the  system. 


Th. 


Idaho. 

Mountview    Water    Co., 


of  Holbrook. 
Oneida  County,  Ida.,  has  been  incorporated 
with  a  capital  stock  of  $10,000.  The  incor- 
porators are :  John  M.,  John  K.,  Ijjren  D., 
Joseph  W ,  and  Gilbert  S.  Haws. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  .April 
26,  by  Lieut.  Col.  G.  W.  Burr,  Ordnance  De- 
partment, Rock  Island,  111.,  for  the  erection  of 
a  filtration  plant  at  Rock  Island  Arsenal,  111. 

^Bids  will  be  received  until  noon.  May  3, 
liy  J.  R.  Mc.Andrews,  Constructing  Quarter- 
inaster.  Fort  Sheridan,  III.,  for  furnishhig  and 
installing  a  pressure  filtration  plant,  pumps 
and  motors  and  a  hot  air  heating  system  in 
the  present  pumping  station  building  at  Fort 
Sheridan. 

•{•Bids  will  be  received  until  1  p.  m..  .April 
2.j,  by  Village  of  Ashton,  111.,  for  the  con- 
struction of  a  water  works  system  including 
well,  pumping  station,  elevated  reservoir, 
water  mains,  fire  hydrants,  etc.,  for  a  complete 
system.  Aetna  Engineering  Bureau,  17  N. 
LaSalle  St.,  Chicago,  111.,  are  Engineers.  Of- 
ficial advertisement  will  be  found  elsewhere 
in  this  issue. 

•{•Bids  will  be  received  until  4 :30  p.  ni.. 
.April  24.  by  T.  H.  Keys,  Clerk,  Normal,  HI., 
for  a  deep  well,  pumping  machinery,  concrete 
reservoir  and  station  building.  Plans  and 
specifications  are  on  file  w-ith  the  clerk. 

•{•Bids  will  be  receivetl  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  April  18th,  for  furnishing  la- 
bor, materials,  tools,  etc.,  necessary  to  con- 
struct and  erect  complete,  at  the  Lake  View- 
Pumping  Station,  Montrose  Ave.  and  Claren- 
don Ave.,  on  a  foundation  prepared  by  the 
city,  a  temporary  boiler  house,  an  elevator 
tower,  ash  hopper,  and  hopper  house,  includ- 
ing structural  steel  corrugated  iron,  railroad 
track,  ventilators,  etc.,  exclusive  of  smoke 
stack  and  flues,  elevator  machinery  cage, 
guides,  etc.,  and  machinery  platform.  Esti- 
mated quantities,  140,000  lbs.  structural  steei 
and  iron. 

^Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  April  18th,  for  furnishing  la- 
bor, appliances,  etc.,  necessary  to  remove  to 
the  temporary  boiler  house  at  the  Lake  View- 
Pumping  Station,  !Montrose  Ave.  and  Claren- 
don Ave..  3  180-h.  p.  Babcock  &  W'ilcox  water 
tube  boiler,  1  .500-h.  p.  Freeman  w-ater 
tube  boiler  with  Green  chain  grate  stoker 
from  lighting  plant  at  Rice  St.  and  Lincoln 
St.,  2  250-h.  p.  Scotch  marine  boilers  with 
Haw-ley  Down  Draft  Furnaces  from  old  Lake 
View  Pumping  Station.  Cash  or  certified 
check   for  $100  must  accompany  proposal. 

The  citizens  of  Rankin,  111.,  at  a  recent  elec- 
tion voted  against  the  proposition  to  install  a 
system  of  w-atervvorks. 

Folloviing  are  the  low  bids  submitted  to  L, 
1-^.  McGann.  Commissioner  of  Public  Works. 
Chica.go.  111.,  for  furnishing  and  delivering 
boiler  and  furnace  tubes.  312  charcoal  iron 
boiler   lubes,   $1,076.40;   32   charcoal    iron   stav 


tubes    (screwed    ends).    $298.88;   li  k 
Down    Draft    furnace   tubes    (scre;d 
$396.20;  furnishing  labor,  tools,  etc'm 
to    remove   old   boiler    tubes   and  stall  ni 
tubes  in  two  boilers,  $400.    Jno.  Mr  &  S^i 
349  W.  Illinois  St.,  was  low  bidder 

Following    are    the    low    bids   smi 
L.     E.     McGann,     Commissioner   f 
Works,  Chicago,  111.,  for  furnishin;,:h. 
materials,    appliances    necessary   to:o 
design  and  erect  a  vertical  triple  si;lc 
pump,    driven    by    direct    connect' 
triple    expansion    condensing   engir  v 
appurtenances      auxiliaries     and     ce 
Bethlehem    Steel   Co..    122   S.   Micl  a' 
$89,!I00;  Nordberg  Mfg.  Co.,  Milwa-e. 
$92,000;   Allis-Chalmers   Co.,   1-22  S\l,u,t 
Ave.,  Chicago,  $11.5,000. 

Following  is  the  lowest  bid  subittnl  ■ 
furnishing  the  City  of  Chicago  wit& 
of  pig  lead  and  delivering  same  ff 
loO  tons  Avers  Ave.  and  Wabansia  v 
vard  (A),  2354  S.  Ashland  Ave.,  ip. 
(B),  150  tons.  104th  St.  and  Ste-ri 
pipe  vard  (E),  200  tons.  Gardiner  e: 
1364  W.  Lake  St..  $4.44  per  cwt. 
Gann  is  Commissioner  of  Public  \\-k 

Following  are  the  low  bids  suliit:.  , 
L.  E.  McGann,  Commissioner  i  Piili 
Works.  Cliicago,  111.,  on  .April  1st,  f i  fiiniii 
ing  and  delivering  labor,  materials,  i..  nee 
sary  to  design,  construct  and  crectischai 
mains,  valves  and  venturimeters  atlic  Ls 
View  Pumping  Station,  Montrose  vtl.  a 
Clarendon  Ave.  W.  A.  Kock.  $20,(1;  "■ 
Dowdle  Co.,  9  S.  LaSalle  St.,  $-22,?: 

Chalmers  Co..  Milwaukee,  Wis.,  $24.0 

Chalmers  Co.  have  been  recommend  fori 
award. 

Indiana. 

The  Sullivan  County  Water  Co.,  a>  ■". 
incorporated  according  to  advices  fni  Su 
van,  Ind.,  \vith  a  capital  stock  of  $7.'l)0,  w 
E.  M.  Kerlin,  J.  X.  Ebner  and  T.  Mrisey 
directors.  The  company  will  supply/ater 
the  City  of  Sullivan,  which  will  bsecui 
from  driven  wells  in  the  Wabash  bioras 
miles  west  of  the  city. 

The  Board  of  Public  Works  and  ';  Bo; 
of  Park  Commissioners  of  South  Bd,  Ir 
recently  held  a  meeting  to  discuss  thiocati 
of  the  proposed  waterworks  rese  jir  I 
which  plans  and  specifications  were  repai 
by  Consulting  Engineers  Burns  &  MJonni 
S'carritt  Bldg.,  Kansas  City,  Mo.  It  prol 
ble  the  reservoir  will  be  located  justJUth 
the  Leeper  park  pumping  station. 

Iowa. 

^Bids  will  be  received  until  10  a.  .,  Ap 
15.  by  City  Clerk,  Sioux  City.  la.,  foiuiWi 
concrete  foundation  for  pump  at  ci  »'at( 
works,  Main  St.  station.  Specificatio  arc 
file  at  the  office  of  the  Citv  Enginee  G. 
Healy  is  Supt.  of  Parks  and  Public   oper 

®The   city   of   Donnelson.   Ta.,  has  v;  - ' 
the   contract   for  the   installation  of   » 
works   system    for   which   bids   were  ' 
March  28  to  the  Des   Moines  Bridgo' 
Co.,    Des    Moines,    la.,    itemized    as    - 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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lams,  Centerville,  la..  Consulting  En-, 

430   ft.   B-in.    c.    i.    pipe    laid.   $.89 ; 

il-in.   c.   i.   pipe   laid,   $.69;    3,750    ft. 

pipe  laid.  $.49 ;    15   hydrants   with 

1  each :  one  8-in.  valve  and  box,  $20 ; 

', nlves  and  bo.x,  $15  each;  four  4-in. 

I  box,  $11  each:  4,220  !bs.  c.  i.  spe- 

i  per  lb. :  40,iHlO-gal.  tank  on  80-ft. 

L'5;  40,000-ga!.  tank  on  90-ft.  tower, 

.'ou'-gal.  tank  on  90-ft.  tower,  $2,731. 

Ilers    on    the    works    were:     Cooko 

n  Co.,  Des  Moines :  C.  W.  Roland, 

:ies;     W.     D.     Lovell,     Minneapolis. 

L-k  Island  Bridge  &  Iron  Co.,  Rock 

;. :    Chicago    Bridge    &    Construction 

CI  ago,    and    .\.    M.    Peatman;    Center- 

h 

Kansas. 

Hand  Engineering  &  Construction 
Scott,  Kans.,  has  been  retained  to 
ins  and  specitications  and  construct 
;l  water  plant  lor  Moran,  Kans.,  to 
ximately  $30,000.^  ■  'i'esting  suppU 
ireliminary  work  is  now  under  way. 

Kentucky. 

rJ  01  Public  Works  of  Louisville. 
.ranted  a  franchise  to  the  Peaslee- 
1 ,  to  lay  an  8-in.  water  main  across 
between  14th  and  15th  Sts.  The 
be  used  to  supply  the  plant  with 
perate  an  automatic  sprinkler  for 
of  fire. 

Maryland. 

:ig  bids  were  received   March  6  by 

Lif  .Awards  of  Baltimore,  Md.,  for 

:     Department,    Ezra    B.    Whitman, 

:;iecr.  for  the  construction  of  Lock 

1.   the  contract   being   awarded    on 

King-Ganev    Contracting    Co.,    of 

Citv  at,  at  "$;374,884:    (1)   standing 

u  B.  Clark  &  Co.,  Baltimore,  Md., 

Ganey    Co.,    New    York    City,    (3) 

Co..   Alta   Vista,   Va.,    (4)    T.   J. 

Contracting   Co..    Mt.    Vernon,    N. 

■  ler  &.  Carozza,  Baltimore,  Md.,  (6) 

spie   Co.,   New   York,    (7)    James 

Co.,   New    York   Citv,    (8)    J.    F. 

New  York   City,    (9)    Sanford  & 

Baltimore,  (10)  Maryland  Dredg- 

Uiniore,  (11)  B.  F.  Sweeten  &  Son, 

■  12)   W.  M.  Kefauver  Co.,   Balti- 


Louisiana. 

Consulting  Engineer  X.  .\.  Kramer,  Magno- 
lia, Miss.,  has  prepared  plans  I'or  the  con- 
struction of  a  new  waterworks  svstem  in  Mor- 
gan City,  La,  estimated  to  'cost  between 
$70,000  and  $1 3,01.111,  including  sewerage.  The 
contracts  will  be  let  in  two  or  three  weeks. 
Massachusetts. 

Commissioner  of  Public  Works  L  K 
Rourke  of  Boston,  Mass.,  has  petitioned  the 
-Metropolitan  Park  Commission  for  permission 
to  erect  and  maintain  a  pumping  station  in 
connection  with  the  high  pressure  water  sys- 
tem of  the  Boston  Fire  Department,  to  'be 
located  on  the  Charles  River  Basin  land  at  the 
foot  of  Otter  St. 

Michigan. 
The  Board  of  Public  Works  of  Norwav, 
Mich.,  has  instructed  the  City  Engineer  to  fur- 
nish plans  and  specifications  for  a  4-in.  iron 
pipe  line  from  the  end  of  the  city  system  to 
the  cemetery  line.  This  line  was  recently  peti- 
tioned for  by  the  Board  of  Health  of  Norway 
Township. 

Minnesota. 

®The  Village  Water  &  Light  Commission  of 
Bagley,  Minn.,  has  let  the  contract  for  the 
construction  of  a  50,000-gal.  flat  bottom  steel 
tank  to  the  Minneapolis  Steel  &  Machinery 
Co.  of  .Minneapolis  at  $2,130.  The  tank  is  to 
replace  the  wooden  water  tank  which  was  de- 
stroyed by  fire. 

Tiie  City  Council  of  Red  Lake  Falls,  Minn., 
recently  conferred  with  J.  A.  Childs,  Asst.  En- 
gineer with  the  State  Board  of  Health,  on  the 
waterworks  proposition.  The  Council  pro- 
poses to  ask  the  citizens  to  vote  on  the  issu- 
ance of  bonds  in  the  near  future  to  install  a 
system. 

Consulting  Engineer  C.  S.  Burns  of  the  firm 
of  Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo-,  has  made  his  report  to  the  City 
Council  of  Virginia.  Minn.,  on  the  value  of 
the  Virginia  Electric  Power  &  Water  Co. 
plant.  The  appraised  valuation  of  the  plant 
is  placed  at  $579,512.  The  company  recently 
offered  to  sell  its  plant  to  the  city  for  $550,- 
000. 

The  Village  Council  of  Cuyuna,  Minn.,  will 
sell  bonds  April  30  in  the  sum  of  $15,000  which 
were  voted  by  the  citizens  on   March   12,    for 


the  purpose  of  constructing  and  maintaining  a 
system  of  waterworks,  with  necessary  water 
supplies.    Ed.  Gustad  is  Village  President. 

Mississippi. 

According  to  advices  from  Vicksburg,  Miss., 
Charles  A.  Zilker  of  New  Orleans,  La.,  presi- 
dent of  the  Delta  Ice  &  Cold  Storage  Co.,  has 
secured  an  option  on  the  Vicksburg  water- 
works plant  and  will  make  the  city  a  proposi- 
tion to  take  over  and  operate  the  plant,  pro- 
vided he  is  given  a  50-year  franchise.  This 
plant  was  recently  offered  to  the  city  for  $.3.50,- 
000.     M.  O.  Grumpier  is  Manager. 

Missouri. 

•|«Bids  will  be  received  until  noon,  April  12, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  furnishing  general  and  detail  draw- 
ings, constructing  and  erecting  in  place  at 
High  Service  Station  No.  2,  Bissell's  Point, 
two  high  duty  triple  expansion  crank  and  fly 
wheel  pumping  engines,  of  a  capacity  of  20,- 
000,000  gals,  each  in  24  hours,  with  all  valves, 
piping  and  appurtenances  necessary  in  accord- 
ance with  plans  and  specifications  approved  by 
the  Board. 

®The  .'Vmerican  Contracting  Co.,  5018  S. 
Grand  Ave.,  St.  Louis,  Mo.,  has  been  awarded 
the  contract  by  the  Board  of  Public  Improve- 
ments of  that  city,  J.  C.  Travilla,  President, 
for  letting  .\'o.  10,453  at  $9,521,  for  making 
excavations,  hauling  and  laying  complete,  in 
accordance  with  specifications,  about  4,870  ft. 
of  36-in.  water  pipe,  ,30  ft.  of  12-in.  water 
pipe,  162  ft.  of  (i-in.  water  pipe,  50  cu.  yds. 
rock  excavation  removed,  loo  lbs.  of  wrought 
iron  straps  and  bands  furnished.  6  fire  hy- 
drants set.     Bids  wore  opened  .^pril  ^. 

Montana. 
4"The  voters  of  Shelby,  Mont.,  on  April  1 
voted  the  issuance  of  bonds  in  the  sum  of 
$22,000  for  the  construction  of  a  municipally 
owned  water  system.  The  Town  Council  will 
order  at  once  an  issue  of  warrants  in  the  sum 
of  $18,000  for  the  same  purpose.  The  money 
will  be  available  for  use  May  1,  at  which  time 
bids  will  be  opened  by  the  Town  Clerk  in 
public  for  the  construction  of  the  system. 
Plans  and  specifications  will  be  sent  to  bid- 
ders whose  names  are  on  file  with  City  Engi- 
neer J.  E.  Nolan  .April  15.  The  approximate 
quantities  are :    3,000  ft.  8-in.  steel  pipe ;  27,000 


(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)  (12) 

ind    Kiubbing: 1.04  acres  $  Oii.OO     $1^5.00     JIOO.OO     $100.00     Jl.'i6.00     $100.00      $140.00     S  2,'..00     f  140.00     $100.00     $100.00     $200.00 

:!  and  tor  all  pumping  6S,200       56,000      40,800       65,000       70,000       40,000        60,000       28,000       59,000     125,000     144.000       75,000 

.cav.    for   foundation..  12, 660  cu.  yds.  .85  .90  .72  .70  1.43  .50  105  2.90  1.10  .80  1.50  2.00 

k  excav.  for  founda..   7,800  cu.  yds.  1.50  1.30  1.05  1.00  1.63  1.50  140  2.90  1.56  1.20  2.00  3.00 

excav.   for  founda.  .17,000  cu.  yds.  2.20  1.30  1.45  1.75  2.00  2.00  175  2.90  1.90  2.40  3.50  4.00 

1    i,,Lk    excav.    (or    cut-otf 

a    drain   trenches 4,600  cu.  yds.  4.50  4.00  3.75  4.00  3.71  3.00  3.50  4.50  6.36  6.90  7.00         20.00 

'  i\e  holes  In   rock  or  con- 

cte    300  lin.  ft.  .50  .30  1.00  .50  1.00  .60  2.80  .30  .30  .80  1.00  1.00 

I  and  plac.   cement  grout.    1,000  bags   cement         1.00  1.00  1.00  .50  1.00  1.30  4.20  1.00  .75  1.00  2.50  1.00 

II  and   plac.   wrought   iron 

Ci-   for  grouting 150  lin.  ft.  .40  .20  .50  .30  .25  .30  2.10  .15  .15  1.00         .    .50  .20 

1,    and  plac.  12-in.  vit.  pipe  -■ 

(Ins     750  lin.   ft.  ..",0  .50  .65  .50  1.00  .50  .84  .50  .50  .70  .50  .50 

I.  and  plac.   6-in.   vit.  pipe' 

l.lns     1.570  lin.  ft.  .30  .30  .35  .30  .75  .30  .35  .35  .33  .40  .35  .20 

I.     and     placing     gravel 

?und   drains    300  cu.  yds.  2.00  2.50  2.50  1.75  2.00  2.00  2.80  2.50  2.50  l.SO  2.50  2.00 

.    and    plac.    porous    con- 

te  block   drain 1,97C  lin.  ft.  .55  .50  .65  .75  1.30  .5.1  1.12  2.00  1.00  1.00  .75  1.00 

mass  concrete   in   cut-off 

11  and  dam 17,100  cu.  .vds.  4.75  5.75  6.35  5.75  550  7.0c  6.37  6.50  7.35  6.00  5.75  6.40 

5  mass  concrete  in   dam. 

alning  wall  and  wing  walls24,500  cu.  vds.  4.25  5.00  5.45  5.00  4.74  5.75  6.37  6.00  7.00  5.00  5.50  5.90 

concrete  around   conduit.       336  cu.  yds.  9.50  8.00  6.95  b.OO         14.40  8.00  8.40  7.50         15.00         10.00  7.00  7.00 

and    timber    bridge    over 

ilway  of  dam.  incl.  piers.  .....         

ing    60-in.    cast    iron    pipe      144  lin.  ft.  4.00  2.60  2.35  3.00  5.00  7.00  14.00  6.00         10.00         10.00  5.00         20.00 

Ices    6  50.00         50.00         75.00       125.00       100.00       100.00  70.00       100.00       150.00       120.00       100.00       350.00 

60-in.    sluice    gates    and 

Purt.  In  back  of  dam 6  215.00         50.00       125.00        75.00      100.00        50.00        210.00        60.00       200.00       200.00       100.00         75.00 

1.    and    plac.    gratings    for 

•in.  slluce  gates.  6  gratings  2,940  cu.  yds.  6.00  6.50  7.25  6.75  7.65         10.00  9.10  7.00  7.65         10.00         12.00         20.00 

^    concrete    in    gate    house 

bstructure    140  lin.  ft.  3.00  2.60  1.75  2.50  4.50  8.00  11.20  5.00  7.00  9.00  3.00         18.00 

Ing    48-in.    c.    i.    pipe    for 

erflow     21,000  lbs.  .03  .04  .0275         .025  .04  .06  .042  .05  .03  .04  .05  .05 

1.  and  plac.  steel  reinforc- 

;   bars    150  lin.  ft.  2.00  1.30  .75  1.00  3.50  3.00  4.20  4.00  5.00  3.00  3.00         12.00 

•  24-in.  e.  1.  drain  pipe 4  20.00         30.00        25.00         50.00         50.00        30.00  35.00         75.00       125.00         70.00       100.00       225.00 

24-ln.  drain  sluice  gates.         6                                    50.00         50.00         75.00       125.00       100.00       150.00        140.00         50.00       125.00       lOO.OO       125.00       250.00 
.   rectangular   sluice    gates 
d    appurt.    in    gate    house 
Dstructure 112  lin.  ft.  

al  days   300  400  300  450  300  300  350  375  400  400  500  300 

al     $367,908  $374,884  $383,416  $387,516  $410,147  $414,595    $443,644  $453,772  $492,510  $499,551  $562,374  $625,611 

le  at  $75  per  day $  22,500  $  30,000  $  22,500  $  33,750  $  22,500  $  22,500    $  26,250  t  28,125  $  30,000  $  30,000  $  37.500  $  22,500 

Grand  total    $390,408  $404,884  $405,916  $421,266  $432,647  $437,095    $469,894  $481,897  $522,510  $529,551  $599,874  $648,111 

•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ft.  8-in.  wood  pipe:  13.imXi  ft.  ti-in.  wood  pipe; 
■2(i  hydrants;  4,i,lii0  ft.  of  'JVi-in.  tire  ho.se ; 
■j,-jOi>  lbs.  of  fittings,  tees.  ells,  crosses,  etc., 
for  wooden  pipe;  one  lllo.iiCd-gal.  wood  water 
tank:  digging  4:i0iHi  ft.  of  trench,  si.x  ft.  deep 
and  22  ins.  wide;  one  2n-h.  j).  engine  and 
pump;  20  .S-in.  g:ito  valves;  ;!ii  il-in.  gate 
valves. 

The  Libby,  Mont.,  Waterworks.  Electric 
Light  &  Power  Co..  plans  to  spend  in  the 
neighborhood  of  $7,000  during  the  spring  and 
summer  improving  their  plant.  Among  the 
improvements  will  be  the  erection  of  a  stand- 
pipe  on  South  Libby  Hill,  the  putting  of  addi- 
tional iron  bands  on  the  main  pipe  line  from 
the  dam  to  the  power  house  and  the  improving 
of  the  dam. 

New  Jersey. 

^Hids  will  be  received  until  Aiiril  10  (re- 
advertisement)  by  VJoard  of  Water  Commis- 
sioners. Atlantic  Citv,  K.  J.,  for  one  10,000,000- 
gal.  hori;?ontal  or  vertical  condensing  steam 
turbine  engine  and  centrifugal  pump.  L.  Van 
Gilder  is   Engineer. 

The  construction  of  a  filter  plant  is  being 
considered  by  the  City  Council  of  Woodbury. 
N.  J.  A  plan  has  been  suggested  to  the  Ci>un- 
cil  which  calls  for  the  acquiring  of  what  is 
known  as  Matlock  Hill,  in  the  center  of  the 
city,  boring  wells  and  erecting  a  standpipe, 
and  at  the  same  time  prepare  for  the  erection 
of  a  municipal  lighting  plant  in  the  same  place. 

The  Grey  Rock  .Artesian  Water  Co..  of 
Trenton,  N.  J.,  has  been  incorporated  with  a 
capital  stock  of  $2."),000  to  build  reservoirs, 
sink  wells,  etc.  The  incorporators  are;  A.  H. 
.•\shton,  J.  B.  Garrison,  M.  L.  .Ashton  and 
R.  A.  Garrison,  all  of  Trenton. 

New  York. 

?Tl"ie  International  Steam  IHrnp  Co..  on 
.'\pril  ],  was  awarded  the  contract  by  the 
Board  of  Contract  &  Supply  of  Yonkers,  N. 
v.,  James  V.  Mahony,  Secretary,  for  furnish- 
ing and  installing  one  10,000  000-gal.  high-duty 
pumping  engine  and  appurtenances  at  $21,00o. 
Bids  were  opened  March  '2-''. 

3>Harrison  &  Eoice,  220  Broadwav.  New 
York  City,  at  $182,153,  has  been  awarded  the 
contract  by  the  Board  of  Water  Supply,  165 
Broadway,  New  York,  for  the  construction 
of  the  Wallkill  Blowoff,  including  about  7,000 
ft.  of  concrete  conduit,  7  ft.  inside  diameter, 
about  80  ft.  of  cut  and  cover  aqueduct,  a 
blowofif  chamber  and  necessary  castings  for 
valve  and  aqueduct.  The  work  is  located  IM 
miles  northeast  and  southwest  respectively  of 
Gardiner  .^.nd  New  Hurlev  Stations  on  the 
Wallkill  Valley  R.  R.,  Lister  County.  Bids 
were  opened  April  2  bv  J.  P.  Morrissey,  .Sec- 
retary. 

Mayor  Otto  Pfafif  of  Oneida,  N.  Y.,  on 
April  4  declared  his  intention  of  calling  a  spe- 
cial election  to  vote  on  a  proposition  to  vote 
$10,000  for  water  main  extensions.  Charles 
Fitzgerald  is  Superintendent  of  Public  Works. 
Oklahoma. 

4*Bids  will  be  received  until  10  a.  m.,  April 
13,  by  W.  S.  Levan.  City  Clerk,  Holdenville, 
Okla..  for  furnishing  f.  o.  b.  cars  at  Water- 
works Spur  (on  C.  R.  I.  &  P.  R.  R.,  three 
miles  from  Holdenville)  following  for  water- 
works extension,  etc. :  15,000  lin.  ft.  10-in. 
cast-iron  pipe,  class  A,  weight  57.1  lbs.  per  lin. 
ft. ;  20,000  lbs.  lead ;  engine  generator  set,  con- 
sisting of  3-phase  (iO-cycle  2,.300-volt  75-K.  V. 
A.  generator,  direct  connected  to  horizontal 
steam  engine ;  switchboards  and  instruments 
complete;  45,0o0  lin.  ft.  No.  (j  waterproof  cop- 
per wire ;  130  Northern  cedar  poles,  30  ft.  long, 
6-in.  tops,  with  cross-arms,  guys,  braces,  in- 
sulators, etc. ;  bronze  fitted  horizontal  turbine 
pump,  capacity  (i25  gals,  per  minute  against 
total  head  of  112  ft.,  direct  connected  to  35- 
horse-power  3-phase  f)0-cycle  2,300-volt  meter, 
with  auto-starter;  72-in.  by  18  ft.  horizontal 
return-tubular  boiler :  complete  specifications 
on  file  at  office  of  Clerk  and  obtainable  from 
Consulting  Engineers,  Goodwin  &  Harper,  920 
Scarritt  Bldg.,  Kansas  City,  Mo. 

•J*Bids  will  be  received  un  to  1  p.  m.,  on 
.•\pril  18  by  the  City  of  Stillwater,  Okla.,  for 


the  construction  of  an  open  caisson  well  ap- 
proximately 25  ft.  in  diameter  and  55  ft.  ni 
depth.  Pl:ms  and  specifications  are  on  tile  in 
office  of  the  Commissioner  of  Revenue  &  .\c- 
counting  of  said  city,  and  in  the  office  of  The 
Benham  Engineering  Co.,  Consulting  &  Su- 
pervising Engineers,  812-13-14  .American  Na- 
tional  Bank  Bldg.,  Oklahoma   City,  Okla. 

The  town  of  Perkins,  Okla..  has  employed 
the  Benham  En.gineering  Co.,  Consulting  En- 
gineers, 812-13-14  .American  Nat.  Bank  Bldg,. 
Oklahoma  Chy.  Okla.,  to  draw  plans  and 
specifications  for  a  water  works  system. 
Bonds  in  the  amount  of  $25,000  have  been 
voted   for  this   purpose. 

The  Nagal  Engineering  Co.  of  Muskogee. 
Okla.,  has  been  retained  by  the  Idabel  Light  & 
Fuel  Co,,  Idabel.  (Jkla.,  .to  prepare  plans  for 
the  making  of  extensions  to  the  waterworks 
system  for  which  bonds  in  the  sum  of  $35,000 
were  recently  voted. 

Oregon. 

^Bids  will  he  received  until  7  p.  ni..  -\pril 
10.  by  J.  N.  Sievers,  City  Recorder,  Gladstone, 
Ore.,  for  furnishing  material  and  constructing 
portions  of  a  w-aterworks  system  for  the  City 
of  Gladstone.  Bids  will  be  received  separately, 
or  as  a  whole  for  the  following  subdivisions 
of  the  system;  (1)  For  ditching  and  back 
filling  complete.  (2)  For  w-ood  pipe  and  fit- 
tings installed,  complete.  (3)  For  reservoir 
complete.  Plans  and.  specifications,  forms  of 
contract  and  proposal,  may  be  obtained  upon 
application  at  the  office  of  Cross  &  Hammond, 
Beaver  Bldg,.  Oregon  City.  Ore.:  the  City  En- 
gmeer,  at  Gladstone.  Ore. ;  or  of  C.  A.  Wil- 
liams, Chairman,  Fire  and  Water  Committee, 
.\'o,  220  Labbe  Bldg.,  Portland,  Ore. 

Pennsylvania. 

^Bids  will  be  received  until  11  a.  ni.,  .April 
13,  by  Deoartment  of  Public  Works,  J.  G. 
Armstrong,  Director,  Pittsburg.  Pa.,  for  the 
inspecting  and  testing  of  the  rising  main  and 
appurtenances  for  the  Mission  St.  Pumping 
Station,  Contract  No.  1-N.  Bureau  of  Water. 
The  inspecting  and  testing  shall  be  done  on 
the  following  items  for  furnishing  and  laying 
of  rising  main  and  appurtenances.  Contract 
No.  1-L;  Item  No.  3;  30-in.  steel  pipe  and 
appurtenances,  9/lG-in.  thick,  ;i200  lin.  ft. 
Item  No.  4 :  30-in.  steel  pipe  and  appurte- 
nances, 7/16-in.  thick,  2,000  lin.  ft.  Item  No. 
7 :  Cast  steel  specials,  20.5  tons.  Blank  forms 
upon  which  to  make  the  proposal  can  be  se- 
cured in  the  Contract  Office  of  the  Depart- 
ment of  Public  Works,  Room  4-32  Oliver  Bldg., 
Pittsburg,  Penn.  Each  proposal  shall  be  ac- 
companied by  a  bond  for  $300. 

•J"Bids  will  be  received  until  7  p.  m.,  .April 
24.  by  Frank  C.  Row-e,  Secy.,  Board  of  Com- 
missioners, Hanover  Township,  727  Hazel 
-Ave.,  Hanover  Township,  Pa.,  for  furnishing 
50  water  plugs  and  water  for  same  in  the 
township  for  a  period  of  10  years. 

•J"Bids  will  be  received  until  noon,  April  15, 
by  Morris  L.  Cooke,  Director  of  Public 
Works.  Philadelphia,  Pa.,  for  Contract  No. 
183 — Concrete  mixer  for  Queen  Lane.  Con- 
tract No.  184 — Pitometer  sets  with  recording 
devices  for  water  waste  survey  work,  and  two 
permanent  pitometer  sets  with  recording  de- 
vices for  Queen  Lane  filters.  Contract  No. 
185 — Hypochlorate  of  lime.  Contract  No.  186 
— For  furnishing  one  oxy-acetylene  welding 
and  cutting  outfit.  Contract  No.  187 — For 
furnishing  cast  iron  pipe  and  delivering  same 
on  city  streets.  Contract  No.  188 — For  fur- 
nishing and  delivering  pig  lead.  Contract  No. 
180 — .Structural  steel,  bolts,  nuts,  etc.,  for  tres- 
tle at  .Shawmont  pumping  station.  Contract 
No.  100 — 48-in.  x  30-in.  x  i2-ft.  planer  for  city 
shop.  Contract  No.  191 — Hauling  ashes  from 
pumping  stations  for  'the  remainder  of  the 
year.  Contract  No.  162 — Office  building  for 
First  Survey  District.  Specifications,  draw- 
ings and  blank  forms  upon  which  bids  must 
be  made  can  be  obtained  from  the  Chief  of 
the  Bureau  of  Water,  701  City  Hall,  to  wliom 
all   communications  should  be  addressed. 

®M.  O'Herron  &  Co.,  Pittsburgh,  Pa.,  have 
been  awarded,  the  contract  by  Joseph  .Arm- 
strona.  Director  of  Public  Works.   Pittsbursh. 


for   the   construction   of   a   30-in.  sik   ■  • 
main   from   Mission  St.  P.  station  iV"^"^ 
Bids    were    opened    Febr.    28.     Prui 
the    construction    of    a    reservoir     s^ 
Township   will   not  be  asked  for  m'"'" 
time  in  May.  ^* 


South  Dakota. 


®The 


city  ol    .\ladis..n,   S,   Hal;.,  hjv,^ 
contract  for  furnishing  one  Ooii-gal.  n,„  j^j 
00  h.  p.  Remington  oil  engine,  and  orljoo.^] 
Ijump  and  40-h.  p.  Westinghouse  mol|  to'S, 
Deane   Steam    Pump   Co..   at  $7,254.1 

The   citizens   of   Lake    Preston,  S.p   ,» i 
recent  election  voted  the  issuance  ofbnds  ir 
the  sum  of  $5,000  for  the  making  of  nensir,' 
to  the  waterworks  system.  j 

According  to  advices  from  Bancrci  S  U 
C.  O.  Dill  of  that  towm  has  purchasi  a  con- ; 
trolling  interest  in   the  local  waterw'ks  svt 
tem  and  will  make  extensive  iniprovjem-. 
the  system,  ' 

Texas.  | 

®The  Board  of  City  CommissionetDf  i, 
veston.    Te.x.,    has    awarded    the  conict 
the  repairs  in  the  submerged  water  aii, 
tween    the    concrete    piers    of    the  ily.. 
causeway    to    Isaac    Heftron    at  $3,9, 
contract  calls  for  the  furnishing  of  '{, 
ment,  tools  and  appliances  and  superin; 
work.     The  city  is  to  furnish  all  cast-rn 
sleeves,   lead   or   leadite   and  hemp  f.  f, 
joints   and  will   pay   weekly  all  emples 
laborers  employed  on  the  work. 

Providing  the  bond  issue  to  be  vol  u 
by   the   citizens   of   Dallas,   Tex.,  cars 
intended  to  erect  a  $12,500  pumping  uit- 
Oak  Cliff.    The  station  will  be  locatedn  ' 
caster  Ave.,  near  the  end  of  Zang's  Bl. 
provements   contemplated   by   the   W-r 
partment   will    necessitate   the   expemur 
approximately  $240,1)00.     Of   this  amm 
proximately  $40,000  is  to  be  used  to  cer 
cost  of  a  new  pump  at  Turtle  Creest; 
so  that  there  may  be  conserved  mucot 
w'ater   which   now   goes   to   waste  byjn 
over   the   dam   at   flood   seasons,  and !(" 
for  a  purification  plant  to  filter  and  pji 
of   the   water   run  through   the  presein 
and  render  it  potable. 

The  citizens  of  Dallas,  Tex.,  on  pi 
voted  the  issuance  of  bonds  in  the  in 
$400,00(1  for  waterworks  improvement 

Engineer  James  F.  Brook  of  Palesfi:  ] 
engaged  jointly  by  the  City  Council  oP, 
Tex.,  and  toe  Pecos  Commercial  Club 
pare  preliminary  plans  and  estimate  oa 
tem  of  soft  W'ater  for  Pecos,  has  copi 
his  work  and  reported  that  the  costit 
system  w-ould  be  $84,870  complete  anth:; 
would  serve  a  city  of  13.488  people,  fuisliius 
each  person  50  gals,  of  water  per  dav. 

The  City  Council  of  Sherman,  T.. 
called  a  bond  election  for  April  27  ir 
purpose  of  voting  bonds  to  the  amnt 
$4(),000  for  improvements  to  the  watv. 
system  and  sewerage  system.  The  wat  v 
improvements  will  cost  about  $30,000. 

The  City  Council  of  Cleburne,  Tex.,  :t 
took   over  the  waterworks  plant  of  t; 
for  a  consideration  of  $128,000.    Irapro  n 
are  to  be  made   that  will  cost  appro.>  atci.v 
$50,000.     Plans  are  now  being  prepared 

The  citizens  of  Sulphur  Springs,  J  ■■ 
.April  2  voted  the  issuance  of  bonds  i 
sum  of  $:W,OOo  for  improving  the  watt  ' 
bv  constructing  a  pipe  line  two  miles  r- 
White  Oak  Creek  and  the  building  ot  ■ 
tion.  C.  W.  Higgins  is  City  Secretary 
Washington. 

4*Bids  will  be  received  until  April  ' 
City  Clerk  .A.  J.  O'Connor,  Brewster,  a 
for  the  construction  of  a  water  systen'  t 
cal  deen  well,  triplex  pump,  concrete- 
house  and  reservoir  and  laving  about  6" 
of  mains.  Specifications  are  on  file  w 
Clerk. 

Otto  Emmer  and  W.  J.  Stredwickof) 
Wash.,  have  purchased  the  Eltopia  city 
works  from  .A.  R.  Hamilton. 

The  City  of  Centralia,  Wash.,  will  vc  ' 
7    on    the   proposition   of    installing  a 
water  svstem.  estimated  to  cost  $250,00t 


•J*  i  idicates  worlc  now  oper  for  bids.    ®  indicates  a  contract  let  recently. 


1V1-. 


i:-ivioiiNtr,Kii\u     &     CONTRACTING 


49 


include  headworks.  diverting  dam. 
nk.  gates,  screens,  etc..  18-in.  oipe 
cs  in  len.stli,  to  be  laid  from  intake 
r  and  the  acquiring  or  building  of 
nig  system.  The  water  supply  will 
from  the  north  fork  of  Xewaukuni 
anley  Macomber  is  City  Engineer. 
uill  be  in  charge  of  the  City  Corn- 
West  Virginia. 

■fticials  I'f  Piodmont.  W.  \a..  have 
purchase  the  plant  and  holdings  of 
water  company  of  that  city. 

Wisconsin. 

ill  lie   received  until  8  p.   ni..   .April 
•.crtown,   Wis.,   for   furnishing  700- 


gul.  low  hit  ccntrmigal  pump,  a  Ui-h  p  in- 
duction motor  and  coniptnsat..r  W  G  Kir- 
chofTer.  Madison.  Wis.,  i.s  Hngincer. 

Wyoming. 

®W'alsh  &  Tatters.,!!  ni  Sheridan.  Wvo., 
have  been  awarded  the  cmract  liv  that  e-itv 
Jame.s  J.  Wnithrow,  Citv  Clerk,  lor  the  con- 
struction ot  ,s.oon  ft.  ,,f  4-Mi.  cast  iron  water 
pipe  ot  distrilnitmg  system  at  S7.ol,-J.  Bjjs 
were  opened  .-\pri!   1 

Canada. 

•{•Bids  will  be  received  until  S  p  ni  \pril 
•;',':  I'.v  George  Iv  Mack.  Secretarv-Treasurer. 
High    River.    .\Ita..    for   the    f.-ll.uving    work: 


Contract  "A" — Labor  laying  water  mains  and 
sewers.  Contract  "C" — Furnishing  materials 
for  and  erecting  water  tower.  Contract  "D" — 
Kurnishing  cast  iron  water  pipes  and  sjiecial 
castings.  Contract  "K" — l-urnishing  lire  hy- 
drants, gate  valves,  etc.  Contract  "O" — Labor 
on  main  outfall  sewer.  Contract  "S" — Fur- 
nishing sewer  pipes  and  junctions.  Contract 
"W" — Furnishing  4.'iUi'  feet  of  l"J-inch  wooden 
pipe.  Tenders  will  shortly  be  callcti  for  power 
house,  machinery,  and  sewage  disposal  works. 
|>lans  and  specifications  may  be  seen  at  the 
office  of  Chipnian  &  Power,  Fngineer.s.  Toron- 
t.i  and  Winnipeg,  and  at  the  Tnwn  Hall.  High 
Kiver.  on   and   after   .\pril  8.   1!'!'J. 


Si:WERAGE     AND     GARBAGE     DISPOSAL 


Arkansas. 

Council   of   Clarendon.   .\rk..  has 

irably    on    its    proposition    of  es- 

\\o  improvement  districts,  one  for 
id  the  other  for  water. 

California. 


II  be  received  froii 


until  3  p.  m.. 


y  Board  of  Public  Works.  San 
I'alif..  for  the  construction  of  sew- 

I'urtenances  in  Golden  Gate  Park 
\ve.  from  Lincolnway  to  Cabrillo 
m1  of  $.50,000   is   required    for  the 

.   McCormick  is   Secretary  of  the 

ent  has  been  started  in  Oak  Park. 
.  Calif.,  for  a  bond  issue  to  in- 
r  system  in  that  part  of  the  city, 
lexed. 

Colorado. 

Board  of  Health,  Denver.  Colo., 

'  a  rule  that  all  garbage  from  hos- 

•anatoriums  receiving  and   treating 

patients  must  incinerate  or  burn 

District  of  Columbia. 

II  be  received  until  11  a.  m..  .April 
M.  Smith.  .Acting  Chief  of  Bureau 
id  Docks,  U.  S.  Xavy  Department. 
D.  C.  for  garbage  crematories 
yards.  Puget  Sound.  Wash.,  and 
I.,  and  the  naval  training  station, 
-•n.  Calif. 

Florida. 

-^  will  be  received  until  .3  p.  m.,  May 
oard  of  Commissioners.  State  Institu- 
Florida.  at  the  Governor's  office.  Talla- 
■  Fla..  for  a  receiving  hospital  building 
Florida  Hospital  for  Insane.  G.  T. 
Id  is  Secretary.  Tallahassee.  Fla. 

Illinois. 
Is  will  be  received  until  2  p.  ni..  .Apri' 
ICity  of  .Ahon.  111.,  for  the  construction 

Bellyiew   .Ave.,   sewer.     J.    E.    Schwab 

Engineer. 

J.  Schmidt  of  Silvis.  III.,  has  been 
d  the  contract  by  the  Village  Board  of 
ace  for  sewer  and  watermain  extension 
St  .Ave.,  from  Fifth  St..  west  to  War- 
rossing  at  $2.r>90.  T.  W.  Crawford  is 
ent  of  the  Board. 

I".  Bartlett  of  Evanston,  111.,  has  been 
d  the  contract  bv  the  Board  of  Local 
emerits  of  Galva.  111..  J.  J.  Lord.  M.ayor. 
rnishing  the  necessary  labor  and  ma- 
lor  the  construction  of  sanitari-  sewers 
St  iron  water  mains  at  $l.-409  for  sewers 
.mi  for  water  mains.     The  work  will 

■liM  ft.  of  8-in.  sewer:  2.040  ft.  of  (i-in. 

9  brick  manholes  and  1  combination 
le  am!  flush  tank :  2,42f»  ft.  of  4-in.  cast 
ipe.  5  double  nozzle  fire  hvdrants  and 
ralves  with  bo.xes.  W.  S.  Shields  Co., 
lartford  Bldg..  Chicago,  is  Engineer, 
ere  opened  April  1. 
:■   following  contracts   for   con.structing 


■sewers    have    been    au.i-       .  ,_     I'.oaiil    of 

Local  Improvements.  Chicago.  111..  E.  J.  Glack- 
in.  Secy.:  Belle  Plaine  .Ave.,  Culloni  .Ave., 
Luyler  Ave..  X.  45th  Ave..  Lal'avette  Ave.. 
Simon  Ryan:  MacFarlane  .Ave.,  Ihos  Burke: 
Iv.  !)8th  St.,  Scullv  &•  Fosco:  K.  llHth  St., 
Simon  Ryan:  Perrv  St..  .\.  4"ith  Ave..  Simon 
Ryan:  X.  .\lbany  Ave..  Angelo  Mancini:  Jeft- 
rcy  .Ave..  Pease  .Ave..  P.ennett  .Ave..  Pa.xton 
.Ave..  Thos.  Burke ;  S.  Mav  St..  M.  Pontorelli ; 
Lincoln  Park  Blvd..  Liike  Shore  Drive.  E. 
Oak  St..  M.  J.  McXamara:  Roscoe  St.,  De 
Vito  Passarelli  &  Tertelli. 

L.  E.  &  B.  S.  Crainc.  Uth  St..  Murphysboro, 
III.,  have  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  that  citv  for 
the  construction  of  the  East  Side  sewer  svs- 
tem  at  $42,4.55.  The  work  includes  Jii.nnO  cu. 
yds.  of  e.Kcavation  in  trenches  of  an  .-iverage 
cut  of  10  ft.;  11.615  ft.  of  8-in.  vitrified  pipe: 
2,.104  ft.  of  10-in.  pipe:  1,682  ft.  of  12-in.  pipe: 
1.050  ft.  of  18-in.  pipe:  11,804  ft.  of  22-in.  pipe: 
300  ft^  of  8-in.  iron  pipe :  300  ft.  of  22-in.  iron 
pipe:  71  manholes  and  9  automatic  siphon  flush 
tanks:  iJ  cu.  yds.  of  concrete  in  outlet.  Most 
of  the  work  is  in  very  unstable  earth  with  a 
great  deal  of  quick  sand.  Bids  were  opened 
-April  1.     Ralph  .A.  RoUo  is  City  Engineer. 

The  city  of  Piano,  111.,  contemplates  the  in- 
installation  of  a  sewer  system. 

The  Board  of  Local  Improvements  of  Sand- 
wich. 111.,  F.  S.  Mosher.  President,  has  adopted 
a  resolution  providing  for  the  installation  of  a 
system  of  sanitary  sewers,  to  include  3,410  ft. 
of  18-in.  tile  pipe,  270  ft.  of  15-in.  tile  pipe, 
2,4-50  ft.  of  12-in.  tile  pipe,  5,110  ft.  of  10-in. 
tile  pipe,  31,985  ft.  of  8-iii.  tile  pipe.  4.000  ft. 
of  6-in.  tile  pipe.  145  manholes.  13  flush  tanks. 
5-52  ft.  of  12-in.  tile  outlet  drain,  1  sewage 
tank,  6  sand  filters,  sludge  bed,  etc.  The  es- 
timated cost  is  $50,000. 

Iowa. 

®The  City  Council  of  Carroll.  la.,  has  let 
the  contract  for  the  construction  of  storm 
water  sewers  to  M.  Jensen  of  Xewell.  la.,  at 
$5,150,  and  the  contract  for  making  sewer  and 
water  connections  to  R.  J.  Hamilton  of  Carroll 
at  $0.45  per  ft. 

®The  City  Council  of  Muscatine.  la.,  has 
awarded  the  contract  for  the  construction  of 
a  sewer  along  Grandview  .Ave.,  in  South  Mus- 
catine to  D.  E.  Keeler  &  Co.,  of  Davenport, 
la.,  at  $1,329. 

The  City  Council  of  Dc  Witt.  la.,  contem- 
plates  the  installation   of   a   sewerage   system. 

The  City  Council  of  Dubuque,  la.,  intends 
to  construct  an  8-in.  tile  pipe  sanitary  sewer 
in  .Ashbury  St..  from  the  intersection  of  Delhi 
St.  to  St.  .Ambrose  St..  thence  in  St.  .Ambrose 
St.  to  Willow  St..  to  Rosedale  .Ave.,  thence  in 
Rosedale  .Ave.  to  present  sewer  at  angle  in 
said  avenue  first  west  of  .Aha  Vista  St.  The 
City  Engineer  has  estimated  that  it  will  require 
5,100  lin.  ft.  of  pipe,  20  manholes  and  one  drop 
manhole  and  will  cost  the  abutting  property 
owners  $5,500. 

Kansas. 

4*Bids  will  be  received  until  5  p.  m.,  .April 


l>.  li\  \".  L.  King.  Cit.\  Clerk,  .Vichi^oii.  Kan., 
for  the  construction  of  pipe  sewer  in  Sewer 
District  No.  il.  The  work  will  include  ap- 
pro.ximately  23,300  lin.  ft.  of  tile  sewer  rang- 
ing in  size  from  U-in.  to  !2-in.  and  in  depth 
from  5  to  25  ft.;  04o  V.  junctions;  49  man- 
holes; 57  lampboles.  Plans  and  specilications 
are  on  file  with  S.  K.  McCrary.  City  Engineer. 

4«Hids  will  be  received  until  i  :3o  p  ni., 
.\pril  17,  by  City  Clerk,  G.  E.  Str;iuchon,  Ot- 
tawa. Kan.,  for  furnishing  and  installing  a 
garbage  incinerator  or  crematory  of  5,  lo  or 
15  tons  capacity  per  24  hrs.  C.  S.  Pugh  is 
CiU'  Engineer,  and  W,  T.  Wood  is  Mayor. 

©Mayor  Walter  W.  Minick  and  the  City 
Commissioners  of  Wichita,  Kan  .  have  award- 
ed approximately  $t)0,oO>.i  worth  of  public  con- 
tracts. Contracts  were  let  for  the  construc- 
tion of  an  inverted  sewer  on  Third  St.,  from 
the  drainage  canal  to  Lorraine  .Ave.  The  total 
amount  of  the  contracts  was  about  $-58,419, 
and  the  bulk  of  the  work  was  awarded  to  Mc- 
Guire  &  Stanton  of  Leavenworth,  Kans.,  at 
$-50,248.  Other  contracts  were:  A.  T.  Buck- 
ridge,  putting  in  coping  at  $2.-579;  W.  M. 
Blake,  building  retaining  walls  and  construct- 
ing sidewalks  and  outlets,  $-5,-591. 

The  State  Board  of  Health  and  engineers 
of  the  state  university  will  install  an  electric 
sewage  disposal  plant  at  El  Dorado,  Kan.  The 
plant  is  to  handle  300,000  gals,  of  sewage  per 
day.  W.  C.  Hoad  is  .State  Sanitary  and  Water 
Engineer. 

Maryland. 

®B.  F.  Sweeten  &  Sons..  Caroline  &  .Mad- 
ison Str-'cts.  Baltimore,  Md..  have  been  award- 
ed by  the  Board  of  .Awards  of  that  city 
the  construction  of  lateral  sewers  in  district 
Xo.  17.  The  work  will  include  the  following 
approximate  quantities:  14,000  lin.  ft.  of  vit- 
rified pipe  sewer.  8-ins.  to  l-^i-ins.  in  diameter; 
lo.iHiil  lin.  ft.  of  vitrified  pipe  house  connec- 
tions.    Bids  were  'ipeiicd    Afiril  :^ 

Massachusetts. 

•J«Bids  will  be  received  until  3  p.  m.,  .April 
18,  by  Board  of  Sewage  Disposal  Commis- 
sioners, 352  Main  St.,  Fitchburg.  .Mass.,  for 
constructing  Section  1.  of  the  main  intercept- 
ing sewer,  covering  the  following  work ;  W?, 
lin.  ft.  of  earth  excavation  and  building  48-in. 
sewer:  180  lin.  ft.  of  24-in.  tile  and  reinforced 
concrete  sewer:  5.081  lin.  ft.  of  trench  and 
laying  30-in.  cast  iron  pipe:  1  siphon  chamber 
at  junction  of  48-in.  sewer  and  3(P-in.  cast  iron 
pipe,  also  necessary  manholes  and  incidental 
work.  A  certified  check  for  $2.-5l)0  must  be 
filed  with  each  bid.  D.  .A.  Hartwell  is  Chief 
Engineer. 

The  City  Council  of  Boston.  Mass.,  has 
passed  an  order  appropriating  by  loan  $400,000 
for  the  construction  of  sewerage  works  within 
the  watershed  of  the  Charles  River  Basin. 

The  proposition  to  raise  $100.00n  for  a  new 
sewage  system  was  voted-  in  favor  of  at  a 
meeting  of  citizens  of  .Amesbury.  Mass.,  on 
-April  1.  The  sewer  commissioners  are  Charles 
H.  Prescott.  John  P.  Titcomb  and  T.  F.  Lvnes. 

The    Board    of    Trade    of    South    Deerfiehl, 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Mass.,  is  agitating  the  installation  of  a  sewer 
system.  F.  W.  Farquhar  of  the  firm  of  War- 
ren, Chapman  &  Farquhar  of  Mew  York  city, 
has  estimated  the  cost  of  a  gravity  system  at 
$:35,O0O. 

Michigan. 

4*Bids  will  be  received  until  1 :30  p.  m., 
April  20,  by  Board  of  Public  Works,  Luding- 
ton,  Mich.,  for  the  construction  of  approx- 
imately 4,000  ft.  of  pipe  sewers  of  various 
sizes  for  the  citv.  Dean  Thompson  is  City 
Clerk. 

Minnesota. 

®The  City  Council  of  Albert  Lea,  Minn.,  has 
awarded  the  contract  for  the  construction  of 
lateral  sewer  No.  7  to  Illstrup  &  Olson  of 
Minneapolis,  Minn.,  for  $12,981.  Other  bid- 
ders were :  Lars  Overn,  St.  Peter,  $15,300 ; 
A.  L.  Jones,  Sioux  Falls,  $14,215 ;  Greene 
Bros.,  Albert  Lea,  $13,101;  Haggert  Construc- 
tion Co.,  Fargo,  N.  Dak.,  $13,250;  Pastoret. 
Lawrence  Co.,  Duluth,  Minn.,  $13,150,  and 
E.  T.  Sikes,  Minneapolis,  $13,354. 

Missouri. 

®The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  the  build- 
ing of  the  Lower  Whitehead  branch  sewer  in 
Atchison  St.,  from  Sixth  to  Fifth  to  the  Land 
Construction  Co.,  at  $27,487. 

Montana. 

The  city  of  Bozeman,  Mont.,  will  shortly 
vote  on  the  proposition  to  issue  bonds  in  the 
sum  of  $40,000  for  the  installation  of  a  sew- 
age system.  The  plant  will  consist  of  a  set- 
tling tank,  an  automatic  arrangement  for  in- 
troducing the  chloride  of  lime  solution  into 
the  sewage,  a  storage  tank  for  holding  the 
sewage  for  an  hour  to  allow  the  chemical  to 
act,  and  a  discharge  line  to  carry  the  product 
to  the  East  Gallatin  River.  Carl  C.  Widdener 
is  City  Engineer. 

The  citizens  of  Lewistown,  Mont.,  will  vote 
April  11  on  the  proposition  of  issuing  bonds  in 
the  sum  of  $60,000  for  sewer  system. 

New  Jersey. 

According  to  advices  from  Ocean  Grove, 
N.  J.,  the  proposition  to  raise  $30,000  for  a 
sewage  disposal  plant  was  carried  at  the  spe- 
cial election  in  the  West  Grove  district  of 
'Neptune  township.  A  further  sum  of  $5,000 
for  maintenance  was  voted.  Jacob  Stiles, 
Wellington  Pharo  and  Peter  F.  Dodd  of  West 
Grove  were  chosen  as  the  first  Board  of 
Sewer  Commissioners. 

New  York. 

^Bids  will  be  received  until  10  a.  m.,  April 
30,  by  Municipal  Board,  Newark,  N.  Y.,  for 
furnishing  material  and  performing  labor  for 
a  sewage  disposal  plant  for  the  village.  The 
sewer  disposal  plant  consists  of  two  Imhofl: 
tanks  operated  by  electrical  pumps  and  auto- 
matic machinery.  Plans  and  specifications 
will  be  on  file  at  the  office  of  the  Municipal 
Board.     J.  E.  Wiser  is  Clerk. 

•J»Bids  will  be  received  until  10  a.  m.,  .April 
30,  by  Municipal  Board  of  Newark,  N.  Y.,  for 
the  construction  of  a  system  of  sanitary  sew- 
ers for  the  village.  The  work  will  embrace 
the  trenching  and  laying  about  100,000  lin.  ft. 
of  6-8-10-12  and  18-in.  vitrified  sewer  pipe; 
constructing  manholes,  lampholes  and  flush 
tanks.  Plans  and  specifications  will  be  on  file 
at  the  office  of  the  Municipal  Board.  J.  E, 
Wiser  is  Clerk  of  the  Board. 

•J«Bids  will  be  received  until  10  a.  m.,  .\pril 
30,  by  Municipal  Board,  Newark,  N.  Y.,  for 
the  construction  of  a  siphon  under  the  Barge 
Canal.  Plans  and  specifications  are  on  file  at 
the  office  of  the  Board.     J.  E.  Wiser  is  Clerk. 

®The  Board  of  Contract  and  Supply  of 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  a  new  sewage  disposal 
system,  known  as  Contract  No.  5,  to  Ripton  & 
Murphy  at  $41,698. 

©Maurice  E.  Connolly,  President  of  the 
Borough  of  Queens,  New  York  City,  has 
awarded  the  following  contracts  for  sewer 
work  in  Long  Island  City,  Ridgewood,  Rich- 
mond  Hill    and   the   Rockaways,    aggregating 


$156,044:  Temporary  sewer  for  the  Rocka- 
ways, plan  No.  6,  and  appurtenances  for  the 
purpose  of  abating  a  nuisance  and  to  prevent 
damage  to  property  in  Wave  Crest  Ave., 
which  comprises  Wave  Crest;  in  Bay  Ave., 
from  Dickerson  Ave.,  to  Wave  Crest  Ave. ; 
ni  Atlantic  Ave.,  from  Channel  Ave.  to  Wave 
Crest  Ave.;  in  Cedar  Ave.,  from  Wave  Crest 
Ave.  to  Atlantic,  4,245  ft.  of  10-in.  cast  iron 
force  main  in  Cedar  Ave.,  from  Wave  Crest 
Ave.  to  Franklin  Ave.,  from  Cedar  Ave.  to 
Cornega  Ave.,  J.  H.  Holmes,  $26,337;  sewer 
in  Hamilton  Ave.,  from  Jamaica  Ave.  to  Ash- 
land St.,  Richmond  Hill;  in  .A.shland  St.,  from 
Hamilton  Ave.  to  Birch,  and  in  Birch  from  St. 
.Ann's  Ave.  to  Hillside  Ave.,  lowest  bidder, 
Joseph  Sigretto,  $30,163.  In  Troutman  St., 
from  Brooklyn  line  to  Metropolitan  Ave.,  and 
in  Metropolitan  Ave.  from  Troutman  St.  to 
Starr,  Ridgewood,  McFarlane  Contracting  Co., 
$25,065.  In  Brevoort  St.,  from  Jamaica  Ave. 
to  Metropolitan  Ave. ;  Joseph  L.  Sigretto  & 
Co.,  $13,273.  In  Jamaica  .Ave.,  from  Green- 
wood Ave.  to  North  Vine  St.,  Richmond  Hill ; 
J.  H.  Holmes,  $28,047.  In  Newton  road.  Long 
Island  City,  from  13th  Ave.  to  18th  Ave.; 
Frank  St.,  $2,322.  In  Hancock  St.,  in  Web- 
ster .Ave.,  to  the  corner  north  of  Pierce  Ave., 
Long  Island  City,  and  in  Washington  and 
Pierce  Aves.,  from  Hancock  St.  to  the  boule- 
vard ;  Gabriel  Hill,  $14,146.  In  Flushing  Ave., 
from  Metropolitan  Ave.  to  Atlantic  St.,  Mas- 
peth ;  Newmann  &  Carey  Co.,  $14,804.  In 
Sunswick  St.,  Long  Island  City,  from  Wilbur 
to  Paynton;  Clancy  &  Van  Alst,  $1,095.  In 
Hopkins  St.,  Long  Island  Citv,  from  Taylor 
St.  to  Clark;  Clancy  &  Van  Alst,  $606.  Re- 
ceiving basin  southeast  corner  14th  St.  and  the 
boulevard.  Long  Island  City,  Gabriel  Hill,  $180. 

The  officials  of  Elmira,  N.  Y.,  have  been 
notified  by  Dr.  Eugene  Porter,  State  Health 
Commissioner,  to  begin  within  a  short  time 
the  installation  of  sewage  disposal  plants. 
Mayor  Daniel  Sheehan  has  estimated  that  a 
plant  on  either  side  of  the  river  will  cost 
$200,000. 

Mayor  Cornelius  F.  Burns  of  Albany,  N.  Y., 
has  notified  the  members  of  the  Board  of 
Contract  &  Supply  that  he  has  signed  the  reso- 
lution providing  for  a  24-in.  sewer  in  Lincoln 
.Ave.,  Troy. 

The  Village  Board  of  Sloan,  N.  Y.,  con- 
templates the  installation  of  a  sewerage  sys- 
tem.    Percy  Lansdowne  is  Village  Attorney. 

City  Engineer  E.  W.  Sayles  of  Watertown, 
N.  Y.,  has  completed  his  maps  and  specifica- 
tions for  the  North  Side  trunk  sewer,  for 
which  surveys  have  bee'n  made  by  his  staff 
during  the  past  few  months.  The  plans  call 
for  a  sewer  9,585  ft.  long  of  either  concrete 
pipe  or  hollow  clay  block.  The  taxpayers  will 
shortlv  be  asked  to  vote  on  the  appropriation 
of  $65,000  for  the  improvement.  Plans  are  to 
be  submitted  to  the  State  Board  of  Health 
for  approval. 

Ohio. 

^Bids  will  be  r'eceived  until  noon,  .April  19. 
by  Department  of  Public  Service.  Cambridge, 
d.,  for  the  construction  of  5,400  ft.  of  8  and 
10-in.  vitrified  pipe  sewer,  including  manholes 
and  flush  tanks.  Plans  and  specifications  are 
now  on  file. 

©Shannon  &  Wilderson  of  Orrville.  O..  have 
been  awarded  the  contract  by  the  city  of 
Andover,  O.,  F.  A.  Woodard,  Clerk,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  a  sewage  disposal  works 
at  $11,995.  E.  F.  Hewitt.  Jefferson.  O.,  is  En- 
gineer.    Bids  were  opened  March  25. 

®The  Department  of  Public  Service  of  Cin- 
cinnati. O.,  has  awarded  the  contract  for  sew- 
ering Boudinot  Ave.,  north  of  Werk  Road 
and  Lischer  Ave.,  to  Thomas  Maloney  at 
$5,218 ;  also  the  contract  for  a  sew  er  in  Boudi- 
not Ave.,  between  Montana  Ave.,  and  Mozart 
Ave.,  and  in  Urwiler  Ave.  to  Joseph  J.  Brown 
at  $3,364. 

The  citv  of  Cambridge.  O.,  will  receive  bids 
about  June  15  on  6,000  ft.  of  8-in.  10-in.  and 
12-in.  vitrified  pipe  sewers ;  also  on  a  sewage 
ejector  plant  and  %  mile  of  vitrified  brick 
pavement.  Karl  M.  Cosgrove  is  City  Engi- 
neer. 


John    Dempsey,    5130    Carthageuj   >, 
wood.   O.,   has  been  awarded  theLh    "' 
the  Director  of  Public  Works  of  rg.*"'' 
O.,  for  the  improvement  of  LangC  a, 
constructing  an  8-in.  vitrified  pipe[.(v"»^V 
Mitchell  Ave.,  to  Delmar  Ave.,  atfiK) 
were  opened  March  30.    W.  J.  Votisf 

.A   number   of   improvement  assiatijp^ 
Dayton,  O.,  recently  held  a  nieetir|to  di- 
needed  improvements  of  suburbs,  lef  ,1 
which    was    the    proposed    constriiion 
storm  sewer  through  Dry  HoIIowq  mtv 
flooding  of  territory  in   the  Westide   Tu 
estimated  cost  is  $150,000.  1    '   "" 


West|ide, 
City   Engineer   Phil   Weber  of 


has  estimated  the  cost  of  the  pi)ose5' 
tension  of  the  Shriver's  run  culvertir  L- 
St.  storm  sewer  from  its  presen^ndi-, 
East  Tenth  to  East  North  St.,  at  i!Oi>i 
city  plans  to  continue  the  culvertrom 
North  St.  to  Lawrence  Ave.,  a  6tan,- 
about  2,000  ft.,  next  year.  The  5t  , 
entire  improvement  will  be  close  J]  ■ 
it  is  estimated. 

Oklahoma. 

•J»Bids  will  be  received  until  10  im  s-.--' 
16,  by  Charles  Wheeler,  Jr.,  City  <.fy' 
kogee,  Okla.,  for  furnishing  thenc- 
labor  and  material  for  the  constri;io- 
sanitary  sewer  in  District  No.  79.  c 
check  for  $.500  must  be  filed  witlea. 
T.  P.  Clonts  is  City  Engineer. 

^Bids    will    be    received    until  SO 
.April  12,  by  City  Auditor,  Tulsa,  01.,  ■ 
construction  of  sanitary  sewers  in  wt 
trict  No.  26.     T.  C.  Hughes  is  Citjit 

The  citizens  of  Oklahoma  City,3k 
.April  2,  it  is  reported,  voted  the  iuj 
bonds  in  the  sum  of  $275,000  for  thcx- 
of  main,  sanitary  and  storm  sewers ;] 
erection  of  highway  bridges  ancci 
arches  where  needed. 

Pennsylvania. 

•{•Bids  will  be  received  until  2  p.,i.. 
12,    by    Board    of    Trustees,    S.   WIV 
Secy.,  State  Hospital  for  the  Insan^W 
Pa.,  for  additions  to  the  sanitary  Vt 
tern,  a  pumping  plant  and  disposal  )i, 
work   briefly   outlined    is   as    follow  ! 
8,700   T.   C.  pipe  sewers,   sizes  8,  '.  . 
Constructing  receiving  well  and  pu) 
Furnishing   2   centrifugal     pumps,    'iv. 
electric   motors,    capacity    each   500  ai 
minute.      Laying   3,850    ft.    10-in.  CI 
main.     Constructing  one   disposal  pi 
sisting    of    settling     tanks,     sprinkli 
chemical  house  and  sludge  filters,    lar 
specifications  may  be  seen  at  the  ofi' 
Steward    in    North    Warren,    Pa.,   (  at  i 
office  of  the  engineers,  or  may  be  olined 
depositing  $20  with  the  engineers,  /r:.' 
Mebus,  908  Land  Title  building,  Phdi 

^Bids   will   be   received   until  Ap   - 
Borough    Council,    West    Hazleton,  a. 
the  construction  of  a  768-ft.  flume  i 
ing  the  sewage  from  the  Green  liic 
across  the  cave-ins  into  the  Cranber  i. 

The  Pennsylvania  Department  c  Pjb 
Health,  Samuel  Dixon,  Commissior,  li 
granted  a  permit  to  the  town  of  Con  T 
use  the  public  waters  of  Hare  Creel  r: 
the  installation  of  a  new  sewage  syst'.  j  ;« 
prepared  by  City  Engineer  Nevin  ':  Dix 
call  for  an  expenditure  of  $-50,000  wi:ut  t 
cost  of  a  disposal  plant.  The  plant  wist 
completed  by  July  1,  1915. 

The  Board  of  Public  Works  of  \'- 
recently  held  a  meeting  with  Mayo  L 
to  consider  plans  for  the  selection  car  <■ 
gineer  to  prepare  date  for  the  coinp'O!'. 
the  sewer  system.  An  appropriation  $1.^' 
is  allowed  in  the  1912  city  budget  f one  pi 
posed  survey  and  other  work  to  be  of 

An    ordinance    has   been   introduce' 
City   Council   of   New   Castle.   Pa.,  [ 
for   an    increase    in   the   indebtedness  )t  i 
city  by  a  bond  issue  of  $75,000  to  takoff 
the  construction  of  storm  sewers  alr-e 
templated  and  for  the  necessary  e.xtei 
the   sanitary   sewer     system     in    the 
Ward. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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South  Dakota. 

ard  of  Commissioners  of  Sioux 
"sj:)ak.,  has  let  the  contract  for  the 
rucin  of  a  sewerage  system  to  Dear- 
&  J:kson  of  Cedar  Rapids,  la.,  at  $168,- 
S  i!  Howe  is  City  Engineer.  L.  P. 
Paul,    Minn.,    is    Consulting    En- 


l\ 


Tennessee. 

Jidi^.ill  be  received  until  noon,  April  11, 
jini'M.  Douglass.  City  Clerk,  Memphis, 
f"  the  construction  of  one  or  more 
Varies  for  the  city  of  Memphis. 
-  are  on  file  with  D.  C.  Xewton, 
...„     mmissioner. 

e  tird  of  Public  Works  of  Nashville. 
Y^  rejected  all  bids  received  for  the 
lac^n  of  the  Wilson  Spring  branch 
r  f)ni  Wilson  spring  to  Fourth  .\ve.. 
,'  al  Demonbreun  St.  The  work  will 
)'ne  V  the  city  force  under  the  direction 
engineer. 

Texas. 
1,5  of  Nacogdoches,  Te.x.,  at  a  re- 
!  voted  the  issuance  of  bonds  in 
S65.000  for  an  electric  light  plant, 
1  street  paving. 

lis  of  Dallas  on  April  2  voted  the 
l.onds  in  the  sum  of  $100,000  for 
and  laying  of  sanitary  sewers. 

Virginia. 

;s  01  Washington,  D.  C,  has  pro- 

for  the  installation   of   a   water- 

werage  system  in  Colonial  Beach, 

limated  cost  of  $37,000.    The  sew- 

'.  will  cost  about  $20,000  and  the 

1  about  517,000.    Contracts  will  be 

sale  of  bonds.    H.  W.  B.  Williams 

jii.al  Beach  is  official  in  charge. 


Washington. 

4*Bids  will  be  received  until  S  p.  m.,  April 
22,  by  town  of  Cashmere,  for  the  construc- 
tion of  sewers  and  cement  walks.  S.  H.  .An- 
drews is  Clerk  of  Cashmere,  Wash. 

The  City  Council  of  Pomeroy,  \Vash.,  has 
employed  Robert  Dieck  of  Portland.  Ore.,  as 
engineer  in  the  construction  of  a  sewer  sys- 
tem. 

Plans  have  been  prepared  by  Thos.  Allman, 
Civil  Engineer,  for  the  construction  of  a  sower 
system  in  Cathlaniet,  Wash.,  estimated  to  cost 
$1,200,  The  contr.irt  will  lie  let  in  Mav  or 
June. 

West  Virginia. 

®.-\rnot  Davies  has  been  awarded  the  con- 
tract by  the  Board  of  Commissioners  of  Hunt- 
ington. W.  Va.,  for  the  construction  of  12-in. 
lateral  sewer  in  alley  between  Rookwood  and 
9th  .Ave.^at  $1  per  ft.  Bids  were  opened  .^pril 
1  by  J.  Coon.  Commissioner  of  Streets. 

Wisconsin. 

©Johnson  &•  Theander  of  Marinette,  Wis., 
have  been  awarded  the  contract  by  the  city  of 
Marinette,  A.  L.  Hillis,  City  Engineer,  for  the 
construction  of  a  3()-in.  2-ring  brick  sewer  at 
$11,901.  The  work  includes  'l,.543  lin.  ft.,  of 
36-in.  sewer  with  foundation  and  inlet.  Bids 
were  opened  April  3. 

Canada. 

•J»Bids  will  be  received  until  noon,  April  19, 
by  City  Commissioners,  Saskatoon,  Sask.,  for 
furnishing  approximately  41,400  lin.  ft.  of  con- 
crete sewer  pipe,  varying  in  size  from  5-in.  to 
24-in.  and  the  necessary  Y's,  T's,  etc.  G.  T. 
Clark  is  City  Engineer.  Saskatoon.  Sask. 

•J-Bids  will  be  received  about  May  1,  by  City 


of    Point   Grey,   B.    C,   for  the   Ward   Three 
and  Ward  Five  sewerage  schemes. 

^•Bids  will  be  received  until  8  p.  m.,  April 
30,  by  H.  W.  Dixon,  Secretary-Treasurer, 
North  Battleford,  Sask.,  for  Contract  A,  for 
labor,  laying  water  mains  and  sewers;  Con- 
tract B,  for  construction  of  power  house.  Chip- 
man  &  Power,  Winnipeg,  and  Toronto,  Ont., 
are   Engineers. 

•{•Bids  will  be  received  until  noon,  .^pril  19 
by  City  Commissioners,  Saskatoon,  Sask.,  for 
furnishing  approximately  41,400  lin.  ft.  of  con- 
crete sower  pipe,  varying  in  size  from  5  to  24- 
in.  and  including  necessary  Ys,  Ts,  etc.  Fur- 
ther information  may  be  obtained  of  George  T. 
Clark.  City  Engineer. 

•{•Bids  will  be  received  until  6  p.  ni..  .\pril 
30,  by  City  Commissioners,  Edmonton,  Alta., 
for  the  construction  of  a  reinforced  concrete 
tunnel  sewer.  Plans  and  specifications  are  on 
file  with  the  city  engineer. 

®The  City  Council  of  Point  Grey,  B.  C. 
has  awarded  the  contract  for  the  construction 
of  a  sewer  system  in  the  Eburne  district  tn 
Kibler  Rosencath  at  $92,000. 

®The  City  Council  of  Vancouver,  B.  C. 
has  awarded  the  contract  for  the  construction 
of  the  Balaclava  trunk  sewer  to  Palmer  Bros.. 
&  Henning  of  Vancouver  for  $89,071.  Other 
bidders  were:  Graff  Construction  Co.  of 
Seattle,  Wash.,  $89,069,  and  Romano  Pinto 
Co.,  $87,105. 

®The  municipal  engineer  of  Point  Grey,  B. 
C,  and  Consulting  Engineers  Cleveland  & 
Cameron,  .506  Winch  Bldg.,  Vancouver,  B.  C, 
have  awarded  a  contract  for  the  work  on  the 
Point  Grev  sewage  scheme  to  Ledingham  & 
Cooper,  Carter-Cotton  Bldg.,  Seattle.  Wash., 
at  $98,127.  Bids  were  received  some  time  ago 
f'lr  this  work. 


EL'ILDINGS,  DOCKS.  DREDGING,  SUPPLIES,  ETC. 


California. 

Si   will  be  received  until  11  a.  ni.,  April 

•  <mnion  Council,  San  Diego,  Calif.,  for 

ibor   and    materials    for    the    con- 

.    a   suction   dredger    for   the   city. 

It  is  City  Clerk. 

ilard  .American  Dredging  Co.,  San 

al.,  has  been  awarded  a  contract 

r  the  Huntington  concession  for 

Los  .■\ngeles.     The  contract   pro- 

at  approximately  1,400,000  cu.  yds.  of 

'all  be  used  in  fdiing  the  concession  and 

i  making  the  fill  approximately  413,000 

i  of  earth  be  dredged  from  the  channel 

:!e  west  side  of  the  concession. 

iir  Engineer  E.  M.   Capps,   San  Diego, 

>  ..r-ofl   specifications    for   a   pile   driver 

.sed  by  the  city  at  a  cost  not  to 

I. 

E  itv  of  San  Francisco  has  voted  bonds 
uni  of  $8,800,000  for  the  estabUshment 
vie  senter,  the  construction  of  a  city 
1  other  public  buildings.  M.  Mansen, 
rket  St.,  is  Citv  Engineer,  and  Alfred 
:y.  995  Market"St.,  is  City  Architect. 

Delaware. 

s  will  be  received  until  11  a.  m..  .\pril 

Maj.  R.  R.  Raymond,   U.   S.  Engineer, 

gton,  Del.,  as  noted  in  our  last  issue, 

Idging  harbor  at  Wilmington,  Del.     For 

Irposes   of   this   contract   the   harbor    is 

into  three  sections.     Section  No.  1  ex- 

rom  the  21-ft.  depth  in  the  Delaware 

to    the    mouth     of     the     Brandywine 

a  channel  length  of  about  2%  miles.    In 

ction  the  width  on  the  bottom  will  be 

and  the  depth  21  ft.  at  mean  low  water. 

1  No.  2  extends  from  the  mouth  of  the 

'Wine  River  to  the  B.  &  O.  R.  R.  bridge, 

nel  length  of  about  2  miles.    In  this  sec- 

le  width  on  the  bottom  will  be  200  ft., 

e  depth  21  ft.  at  mean  low  water.    Sec- 

o.  3  extends  from  the  B.  &  O.  R.  R. 

to  the  P.,  B.  &  W.  R.  R.  cut-oflf  bridge 


No.  4,  a  channel  length  of  about  3,400  ft.  In 
this  section  the  depth  will  be  21  ft.  to  the 
upper  end  of  the  pulp  works  wharf,  thence 
diminishing  to  a  depth  of  10  ft.  at  the  P.,  B. 
&  W.  R.  R.  cut-off  bridge  No.  4.  The  width 
on  the  bottom  will  be  200  ft.  The  approximate 
yardage  in  sections  1,  2  and  3  is  respectively 
as  follows:  446,999,  281,115  and  162,700.  meas- 
ured in  place.  These  quantities  include  ma- 
terial removed  in  making  side  slopes.  The 
material  is  believed  to  be  mud,  clay,  sand  and 
gravel. 

Bids  as  follows  were  received  April  1  by 
Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil- 
mington, for  about  30,000  cu.  yds.  dredging 
in  Murderkill  River,  Del. :  River  &  Harbor 
Improvement  Co.,  Philadelphia,  Pa.,  11  cts. 
per  cu.  yd. ;  Rickards  Dredging  Co.,  Philadel- 
phia, Pa.,  11.8  cts.  per  cu.  yd. 

District  of  Columbia. 

•J«Bids  will  be  received  until  noon,  April  17, 
by  W.  Crozier,  Brig  Gen.,  U.  S.  A.,  Chief  of 
Ordnance,  Washington,  D.  C,  for  furnishing 
12  sets,  except  trunnion  hoops  more  or  less 
of  steel  forgings  for  12-in.  mortar.  Model  1912, 
to  be  tempered  and  annealed. 

^•Bids  will  be  received  until  10 :30  a.  m., 
April  27,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under 
Canal  Circular  698  material  for  sttel  cylinders, 
rivets,  steel  reinforcement  bars,  babbitt  metal, 
bolster  truck  springs,  pipe  wrenches,  cable 
hangers,  fire  hose,  healing  boilers,  hot-water 
service  -heaters,  sanitary  fixtures,  cast-iron  pipe 
and  fittings,  steel  pipe  and  fittings,  brads,  pipe 
and  fittings,  lead  bends  and  P  traps,  valves, 
cocks,  lumber,  untreated  piles  and  artificial 
vermilion. 

^Bids  will  be  received  until  11  a.  m..  May 
6,  by  Capt.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  under  Canal 
Circular  701  blasting  caps,  detonators,  safety 
fuse,  insulating  tape,  and  lead  wire. 


^Bids  will  be  received  until  10 :30  a.  m.. 
May  6,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  7U0  dynamite. 

4»Bids  will  be  received  until  10:30  a.  m., 
.'\pril  15,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  canal 
circular  No.  699;  Boat  spikes,  poultry  netting, 
portable  forges,  paint  brushes,  scythes,  mess 
kit  spoons,  asbestos  packing,  rubber  belting, 
wool  waste,  magnesia  pipe  covering,  railway 
fiats,  coal  tar,  beeswax,  calcium  carbide,  asbes- 
tos cement,  muriatic  acid,  linseed  oil,  library 
paste,  scratch  pads  and  long  leaf  yellow  pine 
lumber. 

4*Bids  will  be  received  until  2_,p.  m..  May 
13,  by  Joseph  E.  Ralph,  Director,  Bureau  of 
Engraving  and  Printing,  Washington,  D.  C, 
for  furnishing  brass  castings  and  iron  cast- 
ings for  washing  wotting  cloths  during  the 
fiscal  year  beginning  July  1,  1912. 

•J"Bids  will  be  received  until  11:30  a.  m., 
.April  12,  at  the  oflSce  of  the  Chief  Signal 
Officer,  Washington,  D.  C.,  for  furnishing  four 
miles  of  cable,  type  324,  20  pair  submarine 
paper  insulated,  in  accordance  with  specifica- 
tions 427C  and  seven  miles  do  type  321,  10 
pair  in  accordance  with  specifications  427-C. 

Florida. 

4*Bids  will  be  received  until  noon.  May  2, 
by  Capt.  J.  R.  Slattery,  U.  S.  Engineer,  Jack- 
sonville, Fla.,  for  the  motor  survey  launch 
Capt.  J.  J.  Meyler. 

Georgia. 

J.  B.  Pound,  President  of  the  Hotel  .Ansley 
Investment  Co.,  817  For,syth  Bldg.,  Atlanta, 
Ga.,  has  just  awarded  the  contract  for  the 
erection  of  the  structural  reinforced  concrete 
skeleton  for  the  new  Hotel  Ansley  to  the 
Southern  Ferro  Concrete  Co.,  Charles  Lqri- 
dans.  President,  Atlanta,  Ga.  The  building 
will  be  a  total  of  15  stories  in  height,  the  base- 


.}.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  l;t  recently. 
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ment  floor,  one  floor  at  tile  level  of  Kairlie  St. 
and  ].S  stories  above  the  le\el  ..f  Forsvtli  St. 
The  l)uilding  is  approxiniat.-h-  Ion  b\  'ild  ft 
m  dimensions.  The  hotel  will  he  one  ni  the 
most  np-to-date  buildings  of  its  kind  ni  the 
South.  It  will  have  'fiiii  guest  rooni^.  each 
room  to  ha\e  a  private  bath,  and  will  ha\  e  all 
of  the  accessories  that  go  towards  making 
up  a  modern  hotel.  Tlic  St.  Jolms  Cnnstrue- 
tion  Co..  to  whom  the  contract  for  the  .gen- 
eral work  has  been  awarded,  are  now  taking 
sub-bids  for  the  construction  of  the  gener.il 
w'ork.  and  the  contracts  for  this  work  -vill  he 
let  within  a  few  weeks.  Their  offices  .are  at 
817  Forsyth  Bldg..  .Atlanta.  Ga.  The  approxi- 
mate cost  is  $T.'>0,000.  and  the  architect  is  Capt. 
Brinton  B.  Davis.  Louisville.  Ky. 

Illinois. 

•{•Bids  will  be  received  umd  lo  a.  nr.  April 
26,  by  Lieut.  Col.  George  .\.  Zuin.,  L'.  S.  Ln- 
gmeer.  Chicago.  111.,  for  dredging  in  Calumet 
Harbor,   III.  ' 

•|*Bids  will  be  received  until  11  a.  ni.,  .\pril 
18,  by  L.  E.  McGann,  Commissioner  of  I'ulilic 
Works,  Chicago.  III.,  for  furnishing  and  de- 
livermg  lap  welded  special  charcoal.  Iron  boiler 
tubes  and  seamless  steel,  Hawlev  down  draft 
furnace  tubes  in  the  following  quantities  and 
sizes:  Charcoal  iron  tubes.  Ii'ii;  lii  ft.  long, 
outside  diameter  3  ins.,  thickness  B.  W.  c;  in 
•-'8il,  I-.'..")  ft.  long  3%  in.  O.  D.  In.  Ilii,  ]2  ft.  IV2 
ins.  long.  Wz  in.;  O.  D.  !l,  40,  li;  ft  long,  4 
ms. :  ().  D..  ID,  L'O,  18  ft.  long.  4  ins.,  .'i,  l.")il,  }H 
ft.  long,  4  ins.,  O.  D.,  10;  iron  stay  tubes,' ■J8. 
12  ft.  I  ins.  long,  8^4  ins.  O.  U.  f^  threaded.  28. 
11  ft.  8  ins.  long,  3  in.  O.  D.  8  threaded,  seam- 
less steel  tubes.  .500,  ."1  ft.  1%  ins.  long  2%  lin 
O.  D..  li  plain,  20,  .3  ft.  2  in..  2%  in."^  O  J).,  il 
threaded,  -ju  ft.  8V2  ins.  long,  2%  in  ()  1)  0 
threaded,  20,  o  ft.  4  ins..  2%  ins..  0  thre;i(led 
Cash  or  certihed  check  for  $4nii  nnnt  accom- 
pany proposal. 

®F,  J.  McCarthy,  Davenport,  la.,  has  been 
awarded  the  contract  at  $23.8.J8  for  the  con- 
struction of  a  concrete  tunnel  for  steam  pipes 
at  the  Bartonville  asylum  for  the  state  board 
of  administration. 


Louisiana. 

•^Bids  will  lie  received  until  II  a.  111  \pril 
30.  by  Lieut.  L.  H.  Beach,  V.  S.  Engineer 
New  Orleans,  La.,  for  furnishing  and  deliver- 
ing stone  at  South  Pass  and  Southwest  Pass. 
-Mississippi. 

^^■^Bids  will  be  received  until  noon,  .\pril 
'-■J,  for  the  erection  of  any  one  of  or  all  of 
four  2-story  and  basement  brick  school  build- 
ings at  Lake  Charles,  La.  Favrot  &  Livadais 
Ltd  83!)  Gravier  St.,  New  Orleans,  La.,  are 
Architects.  E.  S.  Jenkins.  Lake  Charles  La 
IS   Superintendent. 

Massachusetts. 
4"Bids  will  be  received  until  U  a  m  May 
4,  by  W.  M.  Smith,  .\cting  Chief  of  Bureau 
ot  Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  one  officer's  quarters  at  the 
navy  yard,  Boston,  jMass. 

^Bids  will  be  received  until  ■_'  p  m  \uri\ 
12.  by   Board  of   Harbor   and   Land   Ccjmmis- 

Van^n^'  ^°^'°"'  }^^^^-  ^°'  dredging  of  about 
20,000  cu.  yds,,  of  material  to  enlarge  the  basin 
at  the  town  landing  at  a  depth  of  12  ft  at 
mean  low  water  and  dredge  a  (iO-ft.  channel 
into  the  pond  at  a  depth  of  (i  ft.  at  mean  low 
water.  The  dredged  material  is  to  be  de- 
posited on  the  marsh  south  of  the  town  land- 
ing. 

^Bids  will  be  received  until  2  p  m  April 
12.  by  Br.ard  of  Harbor  and  Land  Commis- 
sioners, Boston,  Mass.,  for  building  up  and 
strengthening  of  the  outer  ends  of^'both  jet- 
ties at  the  entrance  to  Cuttvhunk  Harbor  It 
is  estimated  that  about  1,300  tons  of  stone 
will  be   required. 

•^Bids  will  be  received  until  i  p  m  April 
12,  by  Board  of  Harbor  and  Land  Commis- 
sioners, Boston,  Mass..  for  the  work  to  be 
done  IS  the  dredging  of  about  4(;,i»00  cu  yd< 
of  material  to  straighten  and  widen  the  en- 
trance channel.  AU  dredging  to  be  to  the 
depth  of  6  ft.  at  mean  low  water 

•^Bids  will  be  received  until  2  p    m      April 


12.  by  Board  of  Harbor  and  Land  Commis- 
siiiiiers,  Boston,  Mass..  for  the  work  of  build- 
u-g  up  and  strengthening  of  about  800  ft.  of 
the  existing  breakwater  at  Cherry  Island  Bar 
in  the  town  of  Revere.  It  is  estimated  that 
about  2,5110  tons  of  stone  will  be  required. 

Michigan. 

•J-Bids  will  be  received  until  4  p,  m..  .April 
22,  by  Board  of  Education,  Lansing,  Mich., 
for  the  erection  and  completion  of  school 
building  at  the  corner  of  Genesee  and  Butler 
Sts..  Lansing.  .Alich.  Dr.  Charles  G.  Jenkins  is 
Chairman  of  the   Board. 

•{•Bids  will  he  recei\ed  until  3  p  111.,  .A]iril 
22.  by  Gardner  S.  Williams,  Consulting  Engi- 
neer, .Ann  .Arbor,  Mich.,  for  the  construction 
of  a  reinforced  concrete  and  brick  power 
house,  reinforced  concrete  multiple  arch  spill- 
way, earth  embankment  and  tail  race  excava- 
tion for  the  Barton  plant  of  the  Ivistern  .Mich- 
igan Edison  Co.  near  .Ann  .Arbor.  Alich.  The 
approximate  quantities  of  the  principal  items 
will  be  :  12,000  cu.  yds.  earth  excavation,  -50,- 
000  cu.  yds.  earth  embankment,  4,.")Oo  cu.  yds. 
concrete,  TO  tons  reinforcing  steel.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

Mississippi. 

^•Bids  will  be  received  until  -J  p.  m..  .April 
22.  liy  T.  P.  Scott,  Secretarv  Building  Com- 
mittee, at  the  Governor's  office,  Jackson,  Miss., 
for  the  steam  heating  and  power  plant,  elec- 
tric lighting  plant,  electric  wiring,  plumbing 
and  sewerage  for  the  Mississippi  Normal  Col- 
lege at  Hattiesburg,  Miss.  For  plans  and 
sjiecifications  apply  to  R.  H.  Hunt,  architect. 
Chattanooga.  Tenn. 


Missouri. 

^■I'ids  will  be  received  until  noon,  May  4, 
by  Maj.  E.  H.  Schulz,  U.  S.  Engineer,  Kansas 
City.  Mo.,  for  the  construction  of  about  14,00ii 
ft.  of  standard  revetment  on  the  Missouri 
River  about  215  miles  below  Kansas  City  and 
at  and  lielow  Rutland,  Mo.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

New  Jersey. 

•I-Bids  will  be  received  from  3  ;30  until  4 
p  m..  by  Board  of  Police  Commissioners, 
Newark.  N.  J.,  for  furnishing  two  motor 
power  combination  patrol  wagons  and  one 
;iutomobile.     J.  M.  Cox  is  Secy,  of  the  Board 

•J-Bids  will  be  received  between  4  and  4:1-5 
p.  m..  .April  Ki,  by  Board  of  Education,  New- 
ark, N.  J.,  R.  D.  Argue.  Secy.,  for  the  con- 
struction complete  of  the  Miller  St.  school 
house  addition. 

4*Bids  will  be  received  until  .April  12,  fo: 
the  erection  of  a  schoolhouse  in  Caldwell, 
N.  J.  Plans  and  specifications  may  be  ob- 
tained of  Ernest  E.  Twist,  News  Bldg.,  Pas- 
saic.   N.   J. 

New  York. 

•^Bids  will  be  received  until  3  p.  m..  May  1, 
by  C.  D.  Stearns.  Commodore.  U.  S  N.  In- 
spector Third  Di_strict,  Tompkinsville,  N  Y , 
for  furnishing  1,  lenses  for  the  light  house 
service. 

^Bids  will  be  received  until  1  :30  p.  m., 
.April  II,  by  M.  Gary  ZaliiLski,  Deputy  Quar- 
termaster General,  New  York  City,  for  fur- 
nishing six  propeller  blades  for  "the  U  S 
army  transport  Warren.     Proposal  No.  30-5. 

•J-Bids  will  be  received  until  11  a.  m..  May  2, 
by  Chief  Quartermaster,  Governors '  Isla'nd,' 
N.  Y.,  for  constructing,  plumbing,  heating  and 
lighting  ferry  house  at  that  place. 

Ohio. 

•J-Bids  will  be  received  until  noon,  .April  30. 
by  Board  of  Hospital  Commissioners.  E.  L. 
Kennedy,  Clerk,  Cincinnati,  O..  for  furnishing 
necessary  labor  and  material  for  erecting  2?i 
elevators  for  18  buildings  composing  the  Alain 
Group  of  the  New  General  Hospital. 

Oregon. 

4*Bids  will  be  received  until  .April  13  by 
E,  S.  Fields,  Multnomah  County  Clerk,  Port- 
land. Ore.,  for  an  automobile  for  the  county 
to  be  not  less  than  30  h.p.,  seats  for  two. 


•I>Bids  will  he  received  until  In  a  .L 
14.  by  Multnomah  County  Clerk,  p' S  T 
Portland,   Ore.,    for  one  .5-ton  autn  t^T.^ 
the  countx-.  "^  f(<^ 

Pennsylvania. 

•^Bids  will  be  received  until  noon  aLi 
by  Chairman  of  Building  Committee  J 
office  of  T.  E.  Billquist,  .Architect  ajlg 
-Ave.,  Pittsburg,  Pa.,  for  plain  and' rei  j 
concrete,  stone  work,  brick  work,  stij 
steel  work,  ornamental  metal  work, 'she,'  ' 
work,  roofing,  carpenter  work.  painti'!3 
glazing  for  one  industrial  shop  build  1 
Pennsylvania  Training  School  McJl 
Washington  Co.,  Pa.  H 

•J«Bids  will  be  received  until  h<  a.  inlj 
13.  by  Shade  Tree  Commission  at  till* 
of  the  City  Controller,  Pittsburgh  fi, 
the    following;      1,.500    ft.   of   galvaiiize\|J' 


lencing.  height  08  ins.;  crimped  wire  l 
mesh;  cables  No.  12y2,  pickets  Xo.  9,'fi(i 
barlied  wire,  400  locust  or  cedar  posts,' fiy 
-500  ft.  ornamental  fence,  1  single  po.,™! 
12  ft.  opening  with  gate.  1  single  gati|i| 
iron  tree  boxes.  ' 

^•Bids  w-ill  be  received  until  noon,  .•\lj;. 
for  the  construction  of  sewage  disposadt 
at  the  Pennsylvania  State  Sanatorium 
Fulierculosis  near  Cresson,  Cambria  ('i* 
Pa.  Specifications  and  plans  may  be  od| 
of  S.  G.  Dixon.  Commissioner'  of  M 
Harrishurg,  Pa.,  by  depositing  a  check  t^ 

South  Dakota. 

•{•Bids  will  be  received  until  In  a.  m.|j|i 
22,  by  Regents  of  Education.  F.  W.  M 
Secy,  Elk  Point,  S.  Dak.,  for  the  erecllS 
a  new  wing  to  the  central  building  fi 
Northern  Normal  and  Industrial  scllc  X 
.Aberdeen.  H 

Texas.  1 

•{•Bids  will  be  received  until  lii  a.  m,  p, 
1-5.  by  Board  of  Regents,  State  Normal  it, 
Board,    .Austin,    Tex.,    for    the    erectionl.i 
reinforced  concrete  manual  arts  buildinj^ 
brick  walls  and  plumbing  and  wiring  flH 
same,  to  be  erected  at  San  Marcos,  TeteB 
tified  check  of  $-500  payable  to  F.  M.H 
president  of  the  board,  must  accompan'j;' 
bid  for  the  erection  of  the  building  aiii;li 
each   bid    for   plumbing  and  wiring  the  ^ 
Bids   should   be   addressed   to    F.   M.  B^ 
president    State     Normal     School     Bnai  c' 
Regents,  Austin,  Tex. 

Washington. 

•{•Bids  will  be  recei\ed  until  II  a, 
27,  by  'W.  M.  Smith,  .Acting  Chief  of  H 
of  Yards  and  Docks,  Navy  Department,  ^ 
ington,  D.  C,  for  two  100-kilowatt  moto 
erator  sets  and  controlling  panels  at  thcl^i 
yard,  Puget  Sound,  Wash. 

VVest  Virginia. 

^•Bids  will  be  received  until  11  a.  nu,  <i 
ern  time),  April  30,  "by  Maj.  F.  W.  Altst:! 
U.  S.  Engineer,  Wheeling,  W.  Va..  for* 
structing  and  delivering  sternvvheel  gaW 
boat  Grantsville. 

•{•Bids  will  be  received  until  II  a.  111.  .-l 
ern  time),  April  27,  by  Maj.  F.  W.  .Altstatt 
U.  S.  Engineer,  Wheeling,  'VV'.  Va.,  foil 
construction  of  two  2-story  seven-room  :W 
lockkeeper  houses  at  Dam  No.  28.  Ohio  let 
near  Huntington,  W.  Va. 

Canada. 

^•Bids  will  be  received  until  noon,  Apr-" 
by  Symons  &  Rae,  Superintending  Arclii  1' 
15  Toronto  St.,  Toronto,  Ont.,  for  all  ties 
required  in  the  erection  of  St.  .Alban's  a- 
thedral.  Toronto. 

•{•Bids  will  be  received  until  8  p.  m..  VI 
15,  by  H.  W.  Dixon.  Secretary-TreasT, 
North  Battleford,  Sask.,  for  Contract  ■'] 
furnishing  and  erecting  boiler ;  contract  , 
furnishing  and  erecting  7.50-h.p.  steam  ei"' 
and  accessories;  contract  ''K."  furnishing  id 
erecting  500-k.\v.  generator  and  eqitipm 
Chipman  &  Power,  Winnipeg  and  Toronto 'f 
F.ngineer<:. 


•^  indicates  work  now  open  for  bids.     ®  indicates  a  contract 


let  recently. 


i 
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Whenever  You  Require  A  Big  Dump  Car 
There  Is  No  Other  That  Equals  A  "Western" 


r.  Shaft  Type 


I  NVESTIQATEanybigearth  moving  proposition  where  records  for  rapid= 

it>  and  economy  have  been  made  and  you  are  prett\  certain  to  find  that 

a  large  percentage  of  the  material  was  handled  in  Western  Dump  Cars. 


The  reason  is, — greatest  experience  and 
largest  facilities  in  dump  car  building  has  en- 
abled the  Western  Dump  Cars  to  be  developed 
to  highest  efficienc>-. 

This  superiority  is  eminently  illustrated 
in  the  Western  Air  Dump  Car. 

It's  the  logical  car  for  trestle  filling,  rais- 
ing grades,  widening  road  beds  for  double- 
tracking  and  for  ballasting  because  it  saves 
practically  all  the  cost  of  unloading. 

It  dumps  and  rights  the  car  instantane- 
ously, so  that  there  is  not  onl}-  least  work  in 
dumping  but  the  discharge  is  accomplished  in 
shortest  time,  which  is  an  important  consider- 
tion  on  a  busy  main  track. 

Moreover,  each  car  can  be  dumped  sep- 
arately from  either  side,  alternate  cars  can  be 
dumped  from  altentate  sides  or  the  entire 
train' can  be  dumped  at  one  time  requiring 
only  one  man  in  the  operation  in  addition  to 
the  engineer  and  fireman. 

A  prominent  railroad  has  compiled  statis- 


tics to  prove  that  the  cost  of  handling  material 
with  Western  Air  Dump  Cars  was  only  half  as 
great  as  with  flat  cars  and  scrapers  and  25  per 
cent  less  than  with  old  style  A-frame  side 
dump  cars. 

Western  Air  Dump  Cars  also  possess  all 
of  the  Western  impro\-cments  of  having  a  47 
degree  dumping  angle,  best  chilled  wheels  con- 
forming to  the  Master  Car  Builders'  specifica- 
sions,  automatic  side  doors  pivoted  in  such 
manner  that  as  the  bed  is  tilted  the  doors  are 
thrust  outward  and  upward  from  the  load,  so 
that  no  part  of  the  load  as  it  moves  is  thrown 
against  the  door,  removing  the  tendency  to 
derail  the  car.  to  which  other  side  dump  cars 
are  subjected. 

Western  Air  Dump  Cars  are  made  in  12, 
16,  20  and  30  yard  capacities,  level  full,  and 
are  frequenth'  loaded  to  25  per  cent  more 
than  these  capacities. 

Let  us  give  you  the  records  of  leading 
railroads  showing  that  no  other  car  equals  the 
economy  of  the  Western  Air  Dirmp  Car. 


Write  for  our  general  catalog  of  earth  and  stone  handling 
machinery  showing  the  largest  line  of  dump  cars  made  by 
any  concern. 

Western  Wheeled   Scraper  Co. 

Aurora,  Illinois,  U.  S.  A. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


TAMPA    BRIDGE. 

Contractors  experienced  in  bridge  con- 
struction are  invited  to  tender  sealed 
bids  for  the  construction  of  a  liighway 
bridge  to  be  built  in  the  City  of  Tampa. 
Florida,  carr.ving  Lafayette  street  over 
the  Hillsboro  River,  in  accordance  with 
the  detail  drawings  and  specifications  on 
file  in  the  oflfice  of  the  Board  of  Com- 
missioners of  Public  Works  of  Tampa. 
Fla.,  and  hereinafter  referred  to  as  the 
Board,  and  also  in  the  ofHce  of  the  Con- 
sulting Engineers,  Messrs.  Boiler,  Hodge 
and  Baird,  149  Broadway,  New  York  City. 

Bids  will  be  received  by  the  Board  at 
their  office  in  the  City  of  Tampa.  Fla.. 
not  later  than  noon  of  Wednesday,  May 
7,  1912. 

A  certified  check  for  55,000,  made  pay- 
able to  the  Board,  must  accompany  each 
bid.  Such  check  will  be  returned  to  the 
unsuccessful  bidder  immediately  after 
the  bids  are  opened,  and  to  the  success- 
ful bidder,  unless  he  fails  to  execute  the 
contract  within  ten  days  after  such  con- 
tract is  awarded  to  him. 

A  bond  satisfactory  to  the  Board  for 
the  sum  of  25  per  cent  of  the  contract 
price  will  be  required. 

All  bids  must  be  made  on  form  of  pro- 
posal, which  with  the  contract,  specifica- 
tions, and  bond,  can  be  obtained  on  appli- 
cation to  the  Clerk  of  the  Board. 

Bidders  can  secure  a  set  of  all  draw- 
ings for  this  work  by  depositing  $10  with 
the  Clerk  of  the  Board,  which  deposit  will 
be  returned  on  the  return  of  the  draw- 
ings. 

The  above  work  covers  two  reinforced 
concrete  earth  spans  of  82  feet  clear  span, 
one  deck  Scherzer  rolling  lift  draw,  of 
two  wings  of  93  feet  span,  and  concrete 
retaining  walls  tor  the  approach  to  this 
structure. 

The  City  of  Tampa  reserves  the  right  to 
reject  any  and  all  bids. 

CITY  OF  T.4MP.'^, 
By   D.    B.    MCK.4.Y,    Chairman    Board      of 
Commissioners  of  Public  Work. 

-Attest:  ALLEN  THOMAS,  Clerk. 
BOLLER,  HODGE  &  BAIRD, 
Consulting   Engineers. 


BRIDGE. 

Separate  sealed  proposals  for  the  super- 
and  sub-structures  of  a  movable  bridge 
crossing-  the  Christiana  River  at  Third 
Street,  Wilmington,  Delaware,  will  be  re- 
ceived at  the  Levy  Court  Room,  in  the 
Court  House,  Wilmington,  Del.,  until  12 
o'clock  noon  on  the  23rd  day  of  April. 
1912.  at  which  time  all  bids  received  will 
be  publicly  opened  and  read. 

Plans,  specifications,  form  of  proposals 
and  instructions  to  bidders  are  on  file  in 
the  office  of  the  County  Engineer,  Church 
Bldg.,  Wilmington,  Del.,  and  the  County 
Engineer  will  furnish  contractors  complete 
sets  upon  the  receipt  of  $10.00  for  each 
set.  Bidders  will  be  required  to  enclose  a 
certified  check  or  acceptable  bond  to  the 
amount  of  one  thousand  ($1,000.00)  dol- 
lars with  their  bids  as  a  guarantee  of 
good  faith,  and  the  successful  bidder  will 
be  required  to  give  a  bond  for  one-half 
the  amount  of  the  cost  of  the  work. 

The  Levy  Court  reserves  the  right  to 
reject  any  and  all  bids. 

S.    J.    DENNISON. 
Chairman  Bridge  Committee. 


POWER  HOUSE  AND  DAM. 

Sealed  proposals  will  be  received  at  tlie 
office  of  Gardner  S.  Williams,  Consulting 
Engineer,  Ann  Arbor,  Mich.,  until  3 
o'clock  p.  m.,  on  April  22,  1912,  and  then 
opened,  for — 

The  construction  of  a  reinforced  con- 
crete and  brick  power  house,  reinforced 
concrete  multiple  arch  spillway,  earth  em- 
bankment and  tail  race  excavation  for 
the  Barton  plant  of  the  Eastern  Michigan 
Edison  Company  near  Ann  Arbor,  Mich. 

The  approximate  quantities  of  the  prin- 
cipal items  will  be; 

12,000  cu.  yds.  earth  excavation. 

50,000  cu.  yds.  earth,  embankment. 
4,500  cu.   yds.   concrete. 
70  tons  reinforcing  steel. 

Those  bidders  desiring-  plans  and  speci- 
fications for  use  at  their  offices  may  ob- 
tain the  same  by  depositing  with  the  un- 
dersigned a  certified  check  for  twenty-five 
($25.00)  dollars,  "of  which  twenty  ($20.00) 
dollars  will  be  refunded  upon  the  return 
of  the  said  plans  and  specifications  in 
good  order. 

Plans  and  specifications  may  be  in- 
.spected  and  information  obtained  at  the 
ofiice  of  the  undersigned. 

GARDNER    S.    WILLIAMS, 
Consulting  Engineer. 

.Ann   .\rbor,    Mich. 


WATERWORKS   SYSTEM. 

Notice  is  hereby  given  that  the  Village 
of  Ashton.  Lee  County,  Illinois,  will  on 
the  25th  day  of  .A.pril,  A.  D.  1912,  at  the 
hour  of  1  o'clock  p.  m.,  at  the  Village 
Hall,  in  said  village,  receive  bids  for  the 
construction  of  a  waterworks  system  for 
said  village,  including  well,  pumping  sta- 
tion, elevated  reservoir,  water  mains,  fire 
hydrants,  etc.,  being  for  a  complete  sys- 
tem to  be  constructed  in  said  Village  of 
Ashton,  in  acordance  with  plans  and 
specifications  heretofore  adopted  by  the 
Village  Board  of  said  village,  and  on  file 
in  the  office  of  the  Village  Clerk,  where 
the  same  may  be  seen  and  inspected  by 
any  person  wishing  to  bid  thereon,  to- 
gether with  instructions  to  such  bidders. 

All  bids  to  be  accompanied  by  cash  or 
certified  check  for  ten  per  cent  (10%)  of 
the  amount  bid. 

The  Board  reserves  the  right  to  reject 
any  or  al!  bids. 

Dated  at  Ashton,  111.,  this  1st  day  of 
April,  A.  D.  1912. 

S.\M'L  T.  ZELLER,  JR.. 
President. 
Attest:  H.   C.  NELSON,  Village  Clerk. 

Plans  and  specifications  may  also  be 
seen  at  the  office  of  the  Aetna  Engineer- 
ing Bureau,  17  N.  La  Salle  St.,  Chicago. 


PAVING. 

Pittsburg,   Kans. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk  up  to  8  o'clock  p. 
m.,  Wednesday,  April  24,  1912,  for  the 
construction  of  about  4,500  sq.  yds.  of  vit- 
rified brick  paving  on  a  concrete  base 
with  asphalt  filler. 

Specifications  and  proposal  blanks  may 
be  obtained  at  the  office  of  the  City 
Clerk.  Samples  ot  brick  must  accompany 
bids. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

O.   T.   JONES,   City  Clerk. 


PUBLIC    HIGHWAYS. 

Sealed  bids  will  be  received  at  Par 
Tex.,  up  to  noon,  Tuesday,  May  21,  19:1 
for  the  entire  construction  of  40  to 
miles  permanent  rock  roads  and  bridg 
for  Precinct  1,  Lamar  County,  Texas.  D 
tailed  plans,  profiles  and  specifications  x\- 
be  on  file  on  and  after  April  20,  19; 
Printed  copies  ot  contract,  specificatioi 
bond,  general  instructions  and  form 
tender  will  be  furnished  on  deposit  of  $5, 
to  insure  safe  retudn  of  same. 

The  Board  reserves  the  right  to  acce 
that  bid  which  appears  most  advant; 
geous  to  them,  and  also  to  reject  any  ai 
all  bids  or  parts  of  bids.     Address 

BOARD  OF  PERM.\NENT  ROA 
COMMISSIONERS. 

W.  F.  GILL.   Secretary. 

M.   HANNAH,   Engineer. 


SEWER   SYSTEM. 

Notice  is  hereby  given  that  the  undei 
signed,  the  Board  of  Local  Improvemen 
of  the  City  of  Lawrenceville.  Illinois,  wi 
receive  sealed  bids  or  proposals,  unt 
2  o'clock,  P.  M..  Wednesday  the  lot 
day  of  April,  A.  D.  1912,  at  the  Cit 
Council  Chamber  in  the  City  Hall  Bulk 
ing  in  the  City  of  Lawrenceville,  lUi 
nois. 

For  the  construction  of  the  entir 
Sewer  system  in  Sewer  District  Numbt 
Three  (3)  of  said  City,  consistmg  o 
vitrified  clay  pipe  sewer  manholes,  lamp 
holes  and  all  appurtenances,  includin, 
all  labor  and  material  necessary  to  th 
completion  of  said  work,  according  t 
the  plans  and  specifications  which  are  t- 
be  found  at  the  Office  of  the  City  Engi 
timate  of  cost,  $42,100.00. 
Illinois. 

Specifications  and  estimates  ot  th' 
proposed  work,  together  with  bidding 
blanks  and  instructions  to  bidders  wil 
be  furnislied  upon  application  to  saii 
City   Engineer. 

All  bids  must  be  accompanied  by  casl 
or  a  check  certified  to  by  some  responsi- 
ble Bank,  made  payable  to  Carl  Busse 
President  of  the  Board  of  Local  Im- 
provements, in  a  sum  not  less  than  ten 
(10%)  per  cent  of  the  aggregate  amouni 
of   the    bid   or   proposal. 

The  Contractor  shall  be  paid  in  Cash 
or  in  the  Bonds  of  said  district  drawing 
Five  (5%)  per  cent  interest  per  annum, 
at  the  election  of  the  Board  of  Local 
Improvements.  All  bids  will  be  opened 
by  said  Board  of  Local  Improvements 
of  said  City  at  2  o'clock  P.  M.,  Wednes- 
day, .-^pril  10th,  A.  D.  1912.  in  said  City 
Council  Chamber  and  said  Board  of  Lo- 
cal Improvements  reserves  the  right  to 
reject  any  and  all  bids.  Engineer's  es- 
timate  of   cost  $42,100.00. 

Dated  at  Lawrenceville,  Illinois,  this 
27th   day   of   March,    A.    D.    1912. 

CARL    BUSSE, 
J.     H.    PHILLIPS, 
A.    M.    FYFFE. 
Board    of    Local    Improvements   of   the 
City    of    Lawrenceville,    Illinois. 


U.  S  ENGINEER  OFFICE,  CHICAGO, 
ILL.,  March  26,  1912.  Sealed  proposajs 
for  dredging  in  Calumet  Harbor,  lU., 
will  be  received  here  until  10  a.  m., 
April  26,  1912.  Information  on  applica- 
tion.    GEO.    A.    ZINN,    Lt.    Col.,    Engrs. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


ENDERS  FOR  CONCRETE 

CONSTRUCTION. 
iDLVN   PACIFIC   RAILWAY    COM- 
PANY. 
\RTMENT      OF      X.VTURAL      RE- 
SOURCES. 
.ed  tenders,  addressed  to  the  under- 
I   and    endorsed    "Tenders   for   Con- 
eie  Structures."  will  be  received  up  to 
4ri  of  May  1.  1912.     The  work  to  be  let 
It  ides  the  concrete  structures  in  about 
b;    of  tlis  area  comprising  the  Eastern 

-  in     of     the     Company's     Irrigation 

Alberta.      Materials,     except    for 

-        will       be       furnished       by       the 

C  ipany.      Materials      for      forms      and 

a'  labor     must     be     furnished     by     the 

actor.       The      approximate      quanti- 

re:    15.000    cubic   yards    of   concrete 

-'OO.OOO  pounds  of  reinforcing  steel. 

;uantities    in    individual    structures 

from    5    cubic    yards    to    700    cubic 

y  as. 

lans.  specifications  and  full  informa- 
n  will  be  furnished  after  April  1,   1912. 

-  application  to  the  undersigned.    A  de- 

•if   $100.00    will    be    required   before 
etc..  will  be  given  out.  which  will 
;  refunded  on  their  return  in  good  con- 
f  ion. 

ill  proposals  must  be  accompanied  by 
f  ;ertified  check,  payable  to  the  under- 
s  ned.  for  59r  of  the  amount  of  the 
lider,  to  be  forfeited  as  liquidated  dam- 
i;s  should  the  bidder  neglect  or  refuse 
•  enter  into  a  contract  in  the  event  that 

!  work  is  awarded  to  him. 

'roposals  must  be  made  on  the  stand- 
^J   form   provided.     Alterations    thereto. 

erlineations   or    qualification    of   prices 

ly  invalidate  the  bid. 

The  right  is  reserved   to  reject  amy  or 

bids  and  to  waive  defects. 

A.  S.  DAWSON. 
Chief  Engineer. 
'Calgary,  .\lberta,   March  20,   1912. 


L".  S.  ENGINEER  OFFICE.  Kansas 
ty.  Mo.,  April  4,  1912. — Sealed  proposals 
r  the  construction  of  about  14.000  ft.  of 
mdard  revetment  on  the  Missouri 
ver.  about  215  miles  below  Kansas  City, 
d  at  and  below  Rutland.  Mo.,  will  be 
ceived  at  this  office  until  12  o'clock 
•on.  Mav  4.  1912,  and  then  publicly 
■ened.  Information  on  application.  ED- 
WARD H.    SCHULZ,    Major,    Engrs. 


STREET   PAVING. 

Jackson.  Ky. 
Proposals  will  be  received  by  the  under- 
gned  until  1  o'clock,  the  20th  day  of 
pril.  1912,  for  paving  certain  streets  with 
acadam  or  Telford.  The  work  will  em- 
"ace  furnishing  and  laying  approximate- 
13.000  sq.  yds.  of  paving. 
Plans,  specifications  and  general  infor- 
ation  may  be  obtained  from  the  office 
f  the  City  Engineer. 

The  right  is   reserved  to  reject  anv  or 
I!  bids. 

BOARD   OF   TRUSTEES,    TOWN    OF 
JACKSON. 

PRICE  SEWELL,    Chairman. 
W.  S.  CANNING,  City  Engineer. 


l>.  S.  ENGINEER  OFFICE— Boston, 
<ass..  Mar.  IS,  1912.  Sealed  proposals 
or  rock  excavation  in  Boston  Harbor, 
iass.,  -will  be  received  here  until  12  M., 
\pnl  17,  1912.  and  then  publicly  opened, 
ntormation  on  application.  FREDERIC 
r  ABBOT.  Col..  Engrs. 


WATER  WORKS  AND  SEWER. 
Hamilton.    Illinois.    March    29,    1912. 

Sealed  proposals  will  be  received  by 
the  Board  of  Local  Improvements  of  the 
City  of  Hamilton.  Illinois,  until  one 
o'clock  p.  m..  on  the  19th  day  of  April. 
1912,  for  the  following  work; 

1st.  For  a  system  of  sewers,  compris- 
ing approximately  1,200  lineal  ft.  of 
15-in.  sewer.  1,929  lineal  ft.  of  12-in. 
sewer.  7.445  lineal  ft.  of  10-in.  sewer, 
and  S.5S1  lineal  ft.  of  S-in.  sewer,  to- 
gether with  the  necessary  manholes, 
flush  tanks,   etc. 

2nd.  For  a  Water  Works  distribution 
pipe  system,  comprising  approximately 
3,375  lineal  ft.  of  10-in.  pipe.  12.435  lin- 
eal ft.  of  S-in.  pipe  and  9,140  lineal  ft. 
of  6-in.  pipe,  together  with  the  necessary 
special   castings,   valves  and  valve  boxes. 

Sealed  proposals  will  be  received  by 
the  Board  of  Local  Improvements  of  the 
City  of  Hamilton,  Illinois,  until  one 
o'clock  p.  m..  on  the  20th  day  of  April, 
1912.   for   the  following  work; 

1st.  For  furnishing  and  setting  hy- 
drants and  hydrant  branches,  comprising 
approximately  46  4-in.  hydrants  with  4- 
in.  hydi-ant  branches  and  10  5-in.  hy- 
drants   with    6-in.    hydrant    br.anches. 

2nd.  For  certain  water  works  im- 
provements to  be  divided  into  separate 
portions  or  items,   as   follows: 

Item    One:     A    Pump    House. 

Item    Two:     A    Pumping    Plant. 

Item  Three:  A  Steel  Tower  and 
Tank. 

Separate  contracts  will  be  awarded  for 
each  of  the  four  divisions  above  named 
and  bids  may  be  made  upon  any  one  or 
more  of  said  divisions.  Separate  bids 
may  also  be  made  for  any  one  or  more 
of  the  three  items  in  the  fourth  division. 

Bids  must  be  on  blank  forms  furnished 
for  that  purpose  and  each  bid  must  be 
accompanied  by  cash  or  by  a  certified 
check,  made  payable  unconditionally  to 
the  order  of  the  President  of  the  Board 
of  Local  Improvements,  in  his  official 
capacity,  certified  to  by  a  responsible 
b.ank.  the  amount  of  said  cash  or  check 
to  be  not  less  than  10%  of  the  aggregat. 
amount  of  the  bid. 

Payments  for  the  work  embraced  in 
the  1st  and  2nd  divisions  above  named, 
will  be  made  in  cash  or  in  local  improve- 
ment bonds  bearing  interest  at  5%  per 
annum  at  the  option  of  the  City.  Pay- 
ments for  the  work  embraced  in  the 
3rd  and  4th  divisions  above  named,  will 
be   made   in  cash. 

Plans  and  specifications  are  on  file  and 
blank  forms  of  proposal  may  be  obtained 
at  the  office  of  the  Oity  Clerk  of  Hamil- 
ton, Illinois,  and  at  the  office  of  L.  P. 
■WoMf,  Consulting  Engineer,  St.  Paul. 
Minnesota. 

The  right  is  reserved  to  reject  any  or 
all    bids. 

NEAL  DOUGHERTY. 

President  of  the  Board  of  Local  Im- 
provements. 

HIRAM    B.    KINKADE, 

Secretary  of  the  Board  of  Local  Im- 
provements. 

R.    H.    ATHEY. 

Member  of  the  Board  of  Local  Im- 
provements. 


PAVING. 

Bids  will  be  received  until  noon.  May  1, 
1912.  at  the  office  of  Board  of  Improve- 
ment Paving  District,  No.  7,  city  of  Fort 
Smith,  Arkansas,  No.  9i(.  North  Sixth 
street,  for  the  repaving  of  Garrison  ave- 
nue. Specifications  at  office  of  City  En- 
gineer.    Approx.  35,000  yards. 


WATER  MAINS. 
Bids  will  be  received  up  to  Apr.  11, 
1912,  for  a  system  of  water  mains  in  the 
village  of  Morton  Grove,  111.  Further 
particulars  at  the  office  of  the  under- 
signed. Bids  to  be  forwarded  to  under- 
signed to  be  delivered  to  his  office  not 
later  than    1    P.    M.   that  day. 

JULIUS    H.    GEWEKE, 
Village  Attorney. 
167    W.    Washington    St.. 
Chicago,    111. 


Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service,  Mitchell,  Nebraska,  until  2 
•'clock  p.  m.,  .April  22,  1912.  for  the  con- 
struction of  an  earth  dam  and  auxiliary 
works,  on  the  North  Platte  Project, 
about  nine  miles  north  of  Minatare, 
Scottsbluff  County  Nebraska.  The  work 
involves  the  handling  of  about  840,000 
cubic  yards  of  material,  of  which  630,000 
cubic  yards  is  earthfill,  157,000  cubic  yards 
gravelly  material,  14,000  cubic  yards  un- 
screened gravel,  11,590  cubic  yards 
screened  gravel,  14,OO0  cubic  yards  con- 
crete, and  12,000  cubic  yards  brule  clay 
excavation,  besides  45  acres  of  sod  strip- 
ping. 600  feet  of  wells  and  casing.  3.200 
lineal*  feet  of  drains,  and  the  handling 
and  placing  of  250.000  pounds  of  reinforc- 
ing steel.  For  particulars  address  the 
United  States  Reclamation  Service.  Mitch- 
ell, Nebraska;  519  Commonwealth  Build- 
ing, Denver,  Colorado,  or  Washington, 
D.    C.      F.   H.   NE'WELL,   Director. 


U.  S.  ENGINEER  OFFICE,  GAL%^S- 
TON,  TEXAS,  April  IS,  1912.— SEALED 
PROPOSALS  for  derdging  the  Houston 
Ship  Channel,  will  be  received  at  this 
office  until  12  m..  May  15.  1912,  and  then 
publicly  opened.  Information  on  applica- 
tion.    EARL  J.  BROWN,  Major,  Engrs. 
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•od   Engineering   Societies    Defend 
P;nibers  from  Unjust  Accusation 
){  Professional  Malfeasance? 

■'••re  rvfst  on  an  cnguiccring  society  any 

igation  to  defend  a  member  charged 

■h  professional  malfeasance?     Every 

>ir  society  records  constitutionally  its 

-emove  from  membership  any  mem- 

.    of  professional   malfeasanace.     Its 

thus  to  keep  its  membership  purged 

i-n  to  question.     Indeed,  it  is   under 

ligation   to   its   mernbers   and   to   the 

^  trnig  profession  to   see  that  the   honor 

'rmbership  is  kept  unsullied.    Is  there  also 

n.crse  oliligation   on   the   society  to   guard 

ilously   its   membership    by   defending   a 

Iter  unjustly  or  mistakenly  charged   with 

jl>fessionaI    acts,    which,    if    true,    would 

,5t  cause  for  his  expulsion  from  the  so- 

t      This    inquiry    is    suggested    anew    by 

;  ccent   action   of    the    Illinois    Society    of 

ificers  and  Surveyors  in  die   case  of   Mr. 

Elliott,  formerly  Chief  of  Drainage  In- 

i  ations,  U.  S.  Departtnent  of  Agriculture. 

le  in  February  Mr.  Elliott  was  summarily 

.  ssed  from  office.     The  reason  given   for 

■action    was    that    he    "had    certified    and 

;nted    false    accounts,    knowing    them    to 

,.lse,  on  which  the   Government  had  paid 

Inoney."     Hearings  which   continued  sev- 

i.veeks   followed   the  accusation,   and   some 

/lays  ago  indictment  was  returned  against 

;  Elliott  on  the  charges.     Stated  thus  boldly 

ircumstance  has  a  rather  vicious  aspect. 

official  announcements  made  by  the   De- 

iient  Solicitor  have,  however,  been  couched 

rms  no  more  considerate.     One  naturally 

what  the  crime  was  which  subjected  an 

leer  of  prominence  in  his  field  and  having 

.'viously  honorable  record  to  treatment  so 

ic. 

iefly.  the  facts  seem  to  have  been  these : 
unc,  1909.  the  Bureau  of  Drainage  In- 
gations,  of  which  Mr.  Elliott  was  chief, 
(I  that  there  was  not  remaining  of  the 
Is  appropriated  for  the  year  ending  June 
19i)9,  sufficient  money  to  complete  the 
'  work  in  progress.  The  additional  money 
ed  amounted  to  about  $-500.  It  was  not 
ible  under  the  law  to  make  the  expendi- 


ture frotn  the  apnropriation  for  the  succeeding 
fiscal  year,  which  appropriation  became  avail- 
able on  July  1,  ISHiil.  In  order  that  the  work 
in  hand  might  not  be  discontinued  it  was  ar- 
ranged with  citizens  interested  in  the  work 
that  they  should  advance  from  their  ow.i 
funds  the  money  needed  and  should  be  rein; 
bursed  froin  the  1910  appropriation  by  receiv- 
ing appointments  whicli  should  last  until  the 
pa}-  equaled  the  sum  advanced  but  which 
should  call  for  no  services.  Mr.  Elliott,  with 
his  office  engineer  and  to  the  knowledge  of 
the  -Accountant  of  the  Department,  was  re- 
sponsible  for  this   arrangement. 

It  is  to  be  noted  that  no  person  concerned 
in  the  transaction  described  profited  by  his 
action  to  the  extent  of  one  penny  of  Govern- 
ment money.  Neither  was  the  Government  a 
loser  by  one  penny  by  the  transaction.  On 
the  contrary,  there  is  no  doubt  that  the  Gov- 
renment  profited  by  the  action,  because  it 
prevented  interruption  and  possibly  postpone- 
ment of  the  work  of  the  bureau.  The  crime, 
then,  consisted,  it  seems,  in  viokjting  a  statute 
defining  the  manner  in  which  accounts  should 
be  kept,  with  the  result  that  some  Government 
funds  intended  to  b^  spent  in  July  were  spent 
in  June. 

We  may  leave  tlie  decision  as  to  the  venial- 
ity  of  this  crime  to  our  readers.  Likewise, 
they  may  safely  be  left  to  judge  of  the  man- 
ner of  its  punishment.  For  the  present  we  are 
concerned  only  in  noting  the  action  taken  by 
the  Illinois  Society  of  Engineers  and  Sur- 
veyors in  defense  of  a  member — Mr.  C.  G. 
Elliott.  That  the  effort  will  be  futile  we 
have  very  little  doubt,  but  this  is  not  the 
whole*  matter.  Afi  effort  has  been  made.  The 
Society  has  recognized  a  moral  obligation  to 
defend  a  member  from  what  it  considers  to  be 
a  false  charge  of  professional  malfeasance. 
Doubtless  sympathy  begot  of  close  friendship 
is  more  responsible  for  the  action  in  tliis 
particular  instance  tlian  obedience  to  an  ac- 
cepted doctrine  of  society  procedure,  but  ought 
not  the  action  portend  the  time  when  the  re- 
verse will  be  true? 

In  the  past  our  engineering  societies  have 
been  little  tnore  than  clearing  houses  for  tech- 
nical papers  and  discussions.  This  has  been 
natural.     In  perfortiiing  this   duty   they   have 
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done  a  most  valuable  work.  There  should 
be,  moreover,  no  cessation  of  effort  in  this 
work.  Instead,  the  question  is,  ought  not  the 
engineering  society  to  have  other  functions? 
Should  not  membership  in  its  ranks  strengthen 
the  individual  against  attack  on  his  profes- 
sional life,  should  it  not  strengthen  his  hand 
in  contention  for  his  professional  rights? 


The    Dearth   of   Test    Records    of    the 
Bearing  Power  of  Soils. 

Two  records  of  tests  of  the  bearing  power 
of  Chicago  soils  are  described  elsewhere  in 
this  issue.  One  of  the  tests  recorded  is 
stated  to  have  been  the  first  obtained  for 
Chicago  hardpan.  Therefore,  though  the  hard- 
pan  underlying  the  clay  bed  on  wliich  Chicago 
is  built  has  been  used,  and  safely  used,  for 
years  to  carry  the  foundations  of  heavy  build- 
ings, no  actual  determination Jjy  test  of  its 
bearing  pow'er  had  been  made  until  within  a 
few  months.  Doubtless  were  one  to  seek 
records  of  bearing  power  of  Chicago  clay 
similar  to  the  one  published  also  in  this  issue 
they  woukl  be  found  quite  scant.  It  is  nat- 
ural enough  that  the  case  should  be  as  de- 
scribed and  at  the  saine  time  it  is  rather 
disappointing  that  it  is.  First  and  last  there 
must  have  lieen  a  number  of  tests  rnade  on 
Chicago  clay  particularly,  to  determine  the 
foundation  loads  it  would  carry.  .•\t  least 
it  would  not  seem  credible  tliat  Chicago  archi- 
tects had  continued  all  these  years  to  design 
foundation  areas  in  every  case  on  general 
assumptions  of  safe  bearing  power  of  the  soils 
on  which  they  were  repeatedly  erecting  heavj' 
structures.  Yet  at  the  recent  meeting  of  the 
Western  Society  of  Engineers,  held  to  discuss 
the  bearing  power  of  Chicago  foundation 
soils,  there  were  presented  only  the  two  records 
of  tests,  which  we  publish  in  this  issue. 

The  conditions  existing  in  Chicago  in  the 
matter  of  available  test  records  of  bearing 
power  of  local  soils  are  probably  not  much 
better  in  any  other  large  .(Xmerican  city.  Tests, 
if  they  have  been  made,  have  rarely  been 
placed  on  record.  It  is  regrettable  that  this 
is  the  fact,  not  so  rnuch  because  there  is  any 
substantial  hazard  in  relying  on  general  as- 
sumptions  of   bearing   power,    but   because    it 
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indicate?   a  willingness   to  do   witliovil  helpful 
data  whicli  are  in  nowise  difficult  to  obtain. 


The  Possibility  of  Destructive  Expan- 
sion in  Timber  Flumes. 

The  failure  i>f  SOO  ft.  of  linilier  tlume  due 
to  expansion  as  described  in  another  part  of 
this  issue  indicates  a  possible  danger  which 
irrigators  and  other  users  of  water  who  fre- 
quently   euiplcy    such    flumes    should    have    in 


mind.  Tt  appears  from  the  description  of  the 
failure  that  the  flume  Was  a  rectangular  open 
lop  trough  mounted  on  mud  sills  at  the  ends 
and  on  trestle  bents  between  ends.  The  flume 
sides  and  bottom  were  boards  laid  longitudin- 
ally. All  lumber  used  had  been  stacked  in  the 
open  air  during  part  of  a  summer  and  one 
full  winter.  Expansion  was  due  to  the  longi- 
tudinal swelling  of  the  sheeting  boards  through 
absorption  of  moisture.  It  amounted  in  the 
case  of  one  800-ft.  flume   to  O.T.j   ft.  or   0.il83 
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ft.  per  100   ft.    In  case  of  the  4,70( 
which  failed,  direct  measurement' vv; 
ticable,    but    the    expansion    was   su 
wreck  800  ft.  of  structure.    The  ac( 
an  unusual  one  and  it  is  important  lii 
the  lesson  it  teaches.  Where  longitud' 
ing  is  used  some  provision  is  necessa 
the  longitudinal  stresses  due  to  ext 
the    sheeting    due    to    soaking.    Thii 
adequate  bracing  of  the  trestle  froii, 
bent  or  the  introduction  of  expansion 


Science  of  Management — The  Law  of 
Unit  Cost  Reports. 

III. 

A  unit  cost  is  the  cost  of  a  unit  of  work, 
service  or  product;  such  as  the  cost  of  a 
ton-mile  of  haulin.g,  the  cost  of  a  kilowatt- 
hour  of  electricity,  the  cost  of  a  cubic  yard 
of  concrete. 

Engineers  and  contractors  are  so  accus- 
tomed to  express  costs  in  units  of  this  sort 
that  it  is  hard  for  them  to  realize  that  there 
are  classes  of  men  to  whom  the  idea  of  using 
unit  costs  at  all  is  almost  a  novelty.  Ask  the 
ordinary  city  politician  what  is  the  unit  cost 
of  teaching  children  in  the  public  schools, 
and  he  will  be  in  deep  water  at  once.  Going 
higher  in  the  scale  of  public  administration, 
inquire  of  a  state  governor  how  the  unit  cost 
of  tax  collecting  in  his  state  compares  with 
that  in  other  states,  and  again  there  will  be  a 
look  of  non-comprehension.  In  general,  unit 
costs  of  performing  the  various  functions  of 
government  are  not  known.  Few  have  been 
even  casually  investigated  and  those  only  with- 
in very  recent  years.  We  look  in  vain  in 
books  on  political  economy  for  discussion  of 
any  of  the  unit  costs  of  government. 

But  we  need  not  confine  ourselves  to  the 
most  notoriously  uneconomic  branch  of  human 
eflort — political  administration — in  order  to  be 
convinced  that  the  practice  of  expressing  costs 
in  units  is  far  from  being  universal.  The 
average  small  merchant  usually  has  little  or 
nothing  in  his  accounting  system  that  indi- 
cates perception  of  the  managerial  advantage 
to  be  secured  by  expressing  his  selling  costs 
in  units  of  goods  sold.  Likewise  the  vast  ma- 
jority of  plumbers,  job-printers,  blacksmiths, 
house  builders,  farmers,  etc.,  have  next  to  no 
knowledge  of  unit  costs  that  relate  to  their 
own  specialties. 

On  the  other  hand,  in  striking  contrast  are 
the  large  industrial  corporations,  not  one  of 
which  exists  without  some  sort  of  unit  cost 
analysis  and  periodical  reporting  thereof.  The 
units  that  they  use  are  often  crude  and  far 
from  satisfactory  to  one  who  understands 
more  scientific  methods.  But  a  unit  cost  of 
some  kind  is  better  than  none  at  all  for  judg- 
ing efficiency.  The  ton-mile  and  the  train- 
mile  may  both  be  unsatisfactory  units  by  which 
to  denote  costs  of  freight  transportation,  yet 
ton-mile  and  train-mile  costs  are  infinitely  bet- 
ter than  mere  statements  of  monthly  or  other 
periodic   costs  not  reduced  to  any  such  units. 

In  the  evolution  of  scientific  cost  analysis 
five  kinds  of  units  were  successively  devel- 
oped : 

1.  Time  units. 

2.  Sale  units. 

H.     Dimension  units. 

4.     Work  units. 

o.     Formula  units. 

The  time  unit  of  cost  is  the  cost  per  unit 
of  time,  as  the  day,  week,  month  or  year.  All 
interest  costs  and  most  depreciation  costs  are 
time  costs.  Many  other  "fixed  costs,"  such 
as  rent,  supervision,  etc.,  are  time  costs;  that 
is.  they  are  a  function  of  time  rather  than 
of  output.  Hence  time  units  will  always  re- 
main useful  as  measurers  of  certain  costs  of 
production. 

Where  the  number  of  production  units  is 
practically  a  constant — as  the  weekly  car-miles 
of  a  street  railway  system — the  time  unit  of 
operating  cost  may  be  of  great  value  in  con- 


trasting one  week's,  month's  or  year's  cost 
with  another.  But  it  is  not  commonly  the  case 
that  the  number  of  units  of  product  is  the 
constant  per  unit  of  time.  Indeed,  wide  fluct- 
uations in  production  frequently  occur.  There- 
fore it  early  became  the  practice  to  express 
costs  in  terms  of  sale  units. 

A  sale  unit  is  the  unit  of  product  in  whic'n 
selling  prices  are  expressed ;  as,  the  ton  of  pig 
iron,  the  cubic  yard  of  concrete,  the  kilowatt 
hour   of    electricity,   etc. 

While  the  sale  unit  of  cost  is  still  more 
commonly  use.d  than  any  other,  with  the  pos- 
sible exception  of  the  time  unit,  and  while  the 
sale  unit  possesses  merit,  it  is  a  very  imper- 
fect criterion  for  judging  the  cost  of  many 
products.  Thus,  .the  cost  of  excavation  ex- 
pressed only  in  the  sale  unit  of  the  cubic  yard 
means  next  to  nothing  unless  accompanied  by 
a  statement  of  many  local  conditions.  The 
length  of  haul  may,  and  often  does,  become 
a  far  more  important  cost  element  in  earth- 
work than  all  other  items  combined.  Then  the 
sale  unit  Cthe  cubic  yard)  ceases  to  have 
much  significance  as  a  cost  unit  when  taken 
merely  by  itself. 

The  sale  unit  of  freight  transportation  was 
originally  the  ton-mile.  Here,  too,  we  have 
an  imperfect  unit  in  which  to  measure  all 
transportation  costs.  Railway  track  mainte- 
nance cost  is  less  a  function  of  the  ton-mile 
than  of  the  car-mile,  and  most  of  such  main- 
tenance is  not  a  function  of  either.  Ties,  for 
example,  decay  as  fast  in  an  unused  track  as 
in  a  used  track.  Perception  of  such  facts  led 
to  the  adoption  of  two  kinds  of  cost  units 
that  are  quite  independent  of  sale  units;  (1) 
dimension  units,  and   (2)   work  units. 

A  dimension  unit  is  a  unit  of  length,  area  or 
volume.  Thus,  the  mile  of  track  may  be  used 
as  a  length  unit  in  which  to  express  the  cost 
of  track  maintenance.  Thus,  the  square  yard 
of  concrete  surface  may  be  used  as  an  area 
unit  in  which  to  express  the  cost  of  forms  or 
molds.  Thus,  the  cubic  foot  of  building  con- 
tent may  be  used  as  a  volume  unit  of  building 
cost. 

Obviously  a  volume  unit  is  convertible  to  a 
weight  unit  if  the  specific  gravity  and  voids 
of  the  material  are  known.  Hence  we  shall 
include  weight  units  when  we  speak  of  vol- 
ume  units   in  this   discussion. 

In  selecting  dimension  units  that  are  better 
criteria  of  costs  than  sale  units,  the  instinctive 
aim  is  to  choose  a  dimension  unit  that  shall 
directly  measure  the  anproximate  amount  of 
labor  required  to  produce  the  unit.  The  next 
step  in  the  evolution  of  cost  units  was  to  do 
with  more  scientific  precision  that  that  had 
been  done  by  instinct,  that  is  to  select  for  cost 
units  those  that  were  more  truly  measurers 
of  the  labor  required  in  their  production. 
These  we  shall  call  work  units. 

.\  work  unit  is  a  unit  that  directly  measures 
the  approximate  cost  of  labor  involved  in  its 
production. 

If  all  work  were  done  without  tools,  or 
with  tools  of  perfect  efficiency  and  costless  in 
themselves,  then  the  ideal  work  unit  would 
be  the  foot-pound  or  some  multiple  thereof.  In 
other  words  the  work  unit  would  be  the  prod- 
uct of  some  weight  (or  force)  and  the  dis- 
tance through  which  the  weight  (or  force) 
moves.  Even  though  this  ideal  work  unit  is 
rarely  a  perfect  measure  of  labor  costs,  it  is 
always  well  to  have  in  mind  the  ideal  when 
selecting  a  work  unit  for  practical  use.    Thus, 
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in  selecting  a  work  unit   for  hauling- 
portation    costs,    one    should    be   ch.i 
will  be  approximately  a    function  oijijuj, 
multiplied  by  tractive  resistance.   Thtaj.j 
fulfills  this  condition  better  than  the  tin-n'' 
for  example.    Yet  the  car-mile,  the   in.,': 
and    the    ton-mile    are    rather    crudirjV 
transportation    units,   and    i'fe   destiii  j, 
supplemented,   if   not   displaced,  by  us 
will   more  closely   approximate  the  il 
performed. 

We  have  come  now  to  the  latest  de\ip  - 
in  unit  cost  analysis,  namely  the  foriia 
as  we  shall  designate  it. 

A  jprmula  unit  is  a  composite  cost  i*. 
up  of  simple  cost  units,  each  of  wlii  n 
ures   approximately  or   exactly  the  ci 
certain  part  of  the  total. 

Nearly  every  satisfactory  formula 
composite   of   the   three   classes  of  u| 
we  have  discussed,   namely:    (1)  Till 
(2)   dimension  units,  and    (3)   work  f 
formula   unit  may  be  itself  a  sale  uil 
may  be  some  arbitrary  unit  that  merel 
to  sum  up  all  the  sub-units  of  a  given! 
of    a    multiplicity    of    kinds.     It    max? 
cubic   yard   of   masonry,   or   it  may  1 ; 
arbitrary  unit.    In  all  cases,  however,  f 
mula  unit  is  one  susceptible  of  expv- 
the  left-hand  x  of  an  equation  in  w 
right-hand   member  contains  all  the 
that    respectively    measure    the    corrt  : 
costs   with    appro.ximate   correctness. 

Thus.  :, 

.r  =  o  -|-  &  +  c 

Here  .r  is  the  formula  unit  cost  wl 
example,  may  be  the  cost  of  a  cubic  f 
excavation.  Then  a  may  be  expressed 
of  a  time  unit,  and  may  include  cert;: 
costs ;  b  may  be  expressed  in  terms  of  ;'i 
sion  unit,  such  as  the  yard ;  c  may  be  e:ri 
in  terms  of  a  work  unit,  such  as  the  l| 
of  haul. 

Xo  matter  what  cost  unit  is  adopted, 
comparison  of  unit  costs  in  totals  andi| 
totals  is  one  of  the  most  fruitful  nin'?' 
discovering  wastes  and  of  awaken: 
managerial  mind  to  the  possibilities  of  i  u 
costs  by  change  of  men,  change  of  i  h 
change  of  machines,  etc.  To  do  this.  \v  i 
for  each  period  should  be  divided  ii  ' 
units,  and  either  tabulated  or  plotted  a: 
matically.  or  both.  The  diagram  is  i: 
more  striking  in  its  presentation  of  co^.'. 
tions  than  is  the  table,  but  the  diagr:  • 
be  too  liulky  for  convenient  use,  and  oin 
objectionable. 

To  make  a  table  more  effective  fi  c 
parative  purposes,  it  is  a  common  expe  n 
express  sub-unit  costs  as  percentages  ' 
total  unit  cost.  This  is  often  very  illun:.: 
Xot  only  does  a  percentage  show  the  i 
importance  of  a  sub-unit  cost,  but  a  J 
in  percentages  at  different  periods  is 
noted. 

A  restaurant  keeper  stated  recently 
writer  that  when  the  cost  of  liquors  so 
ing  a  month  exceeded  40  per  cent  of  the 
from  the  sales,  he  was  quite  certain  tha: 
or  wastes  w-ere  occurring.  In  like  mai 
die  cost  of  butter  for  a  given  month  e.'' 
a  certain  percentage  of  the  total  food  c 
that  month,  he  was  reasonably  cerfai 
butter  was  being  wasted  or  stolen,  i 
pound  prices  paid  for  the  butter  were  p: 
too  high. 

The  cost  of  certain  sub-units  is  often : 
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cost  of  otlier  sub-units  or  of  the 
ist,  or  of  the  total  income,  so  that 
-  of  percentages,  as  above  outlined, 
:  V  instructive. 

-tated,  the  cost  of  one  sub-unit  is 
motion    of    another    sub-unit    cost. 
l;  up  or  down  in  unison.   Frequently. 
~ie   functional  relation   is   such  that 
-lib-unit  cost  goes  up  another  sub- 
_ocs   down.    Thus,   a   moderate   in- 
most of  management  usually  results 
i^e  in  the  cost  of  the  direct  labor. 
;  increase  in  plant   costs  is  usually 
1    bv    a    decrease    in    direct    labor 
manager  who  is  fully  informed  as 
methods,  will  study  the  quantita- 
!i  between  sub-unit  costs  that  cary 
lie  to  the  other.    If  the  quantitative 
can  be  established,  it  can  be  ex- 
ic  equation  that  gives  die  "formula 
I'hen  it  becomes  possible  to  apply 
of   mathematics   to  this   unit   cost 
il  solve  for  a  minimum  unit  cost. 
s   goal   all   scientific   cost   analysis 

iis  of  the  application  of  differential 

■  living  for  minimum  unit  costs  will 
,  our  issues  of  Jan.  4  and  Jan.  2o, 
he  first  named  issue  the  problem 
:  the  most  economic  span  for  a 
!  idge   spans   over   a   river.     In   the 

d  issue  the  problem  was  to  deter- 
lost   economic   diameter   of   water 
water  is  to  be  pumped  any  con- 
-lance. 

L;erial  law  of  unit  cost  re"orts  may 
-1  thus: 

,■    economic   production,   all    costs 

periodically   reported   in    terms    of 

\-h  of  which  is  a  function  of  the 

med   and    materials    used   in    its 

and    these    sub-^mSts    should    be 

as  to  give  formula   unit  of  total 

•)  secure  the  greatest  results  from 

■Kig    of     unit    costs,     experiments 

iiadc    to    establish    the    functional 

■lie  sub-unit  costs  to  one  another. 

'  itions   can  be   expressed   quantita- 

mies  a  simple  matter  to  solve  for 

total  unit  cost,  insofar  as  such  a 

a  be  secured  by  relative  changes  in 

■  the  sub-uniti  themselves.  While 
IS  usually  exceedingly  fruitful  as 
reducing  tlie  total  unit  cost,  the 

ing  of  formula  unit  costs  is  itself 

uilus  to  cost  reduction  and  to  the 

ti    of     ingenuity     to     better     the     past 

lire"  will  often  cause  variations  in  unit 

lid  the   natural   effort   to   account   for 

■"11  in  the  records  may  lead  to  most 

iiscoveries.     Without    records    of 

chance"   results   would   ordinarily 

"iced. 

:i  records  can  be  used  to  show  the 

u  etiiciency  of  all  men  and  particularly 

D  who  direct  the  work  of  subordinates. 

I  nt    foremen   and   superintendents    are 

iscovered''    much    more    certainly    and 

lusly  than  is  possible  in  the  absence  of 

it   records.    Incompetence    is    likewise 

i  before  serious  losses  occur. 

.igh  it  is  generally  conceded  that  unit 

orts  lead  to  economics,  it  is  a  ratlier 

ble  fact  that   relatively   little  effort   is 

expended   by   managers   in   perfecting 

oing  systems  and  in  deducing  formula 

>ts.    If   it   is    difficult   to   measure   the 

of  units  of  output  of  an  individual  or 

ng,  the  difficulty  is  often  made  the  ex- 

r  not  attempting  to   surmount   it.     So 

re  managers  to  avoid  such  difficulties 

;re  is  scarcely  a  field  of  human  effort 

here  greater  harvests  await  the  reaper 

"ains    than    to   be    found    in    this    very 

f    unit    cost    reporting.     The    average 

r  is  content  with  securing  cost  records 

;ry  general  character,  and  usually  ex- 

in  units   that  are   not   formula   units. 

r  words   in   units   that   are   sucli   as   to 

next  to  nothing  excent  to  the  man  who 

le  cost  records  himself,  and  that  usually 

ittle  enough  to  him. 

general    failure   to    secure    records    of 


work  done  in  tonus  of  units  that  truly  measure 
the  work  is  largely  accountable  for  the  failure 
to  pay  men  in  proportion  to  their  output,  and 
this,  in  turn,  is  the  secret  of  much  of  the  in- 
efficiency that  managers  blame  upon  their  em- 
ployes, when,  in  truth,  the  blame  should  rest 
upon  the  blamers. 

In   a   subsequent  issue   we   sliall  discuss  the 
law  of  niaximuni  "output  factor." 


Action  of  the  Illinois  Society  of  Engi- 
neers and  Surveyors  on  the  Case 
of  C.  G.  Elliott,  Formerly  Chief 
of  Drainage  Investigation. 

A  protest  litis  been  iiKido  by  llie  Illinois 
Society  of  Engineers  and  Surveyors  against 
the  summary  dismissal  from  office  of  Mr. 
C.  G.  Elliott,  formerly  Chief  of  Drainage 
Investigations,  U.  S.  Department  of  Agricul- 
ture. This  protest  is  embodied  in  the  form  of 
a  letter  sent  to  President  Taft  and  Secretary 
of  Agriculture,  the  Hon.  James  Wilson.  This 
letter  was  as   follows : 

Sir: — The  Illinois  Societ.v  of  Engineers  and 
Surveyors,  represented  by  its  otticers  and  exec- 
utive committee,  desires  to  register  strong  and 
emphatic  protest  against  what  is  regarded  as 
the  arbitrary,  unjust  and  unreasonable  action 
in  the  summary  discharge  of  Sir.  C.  G.  Klliott. 
chief  of  drainage  investigations. 

Mr.  Elliott  is  well  known  in  this  soeiety  (of 
which  he  is  an  lionored  member)  and  through 
the  central  states  and  the  west,  lioth  for  liis 
practical  work  in  drainage  engineering  and  for 
his  investigation  of  the  general  subject  of  land 
reclamation  by  drainage.  Of  his  competency  as 
an  engineer  and  expert  there  is  no  question.  Of 
his  integrity,  faithfulness  and  proper  action  in 
the  public  interest  we  consider  that  there  is 
no   question. 

We  do  question  tiie  grounds  upon  wliich  th<' 
action  of  the  department  was  based,  and  wf 
cannot  believe  that  the  department  has  acted 
fairly  or  in  the  public  interest  in  tiie  attack  up- 
on Mr.  Elliott. 

We  desire  to  see  Mr.  Elliott  reinstated  and 
reparation  made  him,  so  far  as  reparation  can 
be  made  after  this  attack  upon  his  integrity 
Also  that  any  investigation  shall  he  conducted 
in  a  competent,  impartial  and  fair-minded  man- 
ner, and  not  left  to  those  who  may  have  un- 
worthy' personal  or  political  motives  for  avoiding 
a  fair  and  full  hearing. 

Respectfully, 

J.A.COB  A.  IIAUMAX. 

Pres.    (Peoria,    111.). 
E.    E.    R.   TRATMAN, 
Secretar.\' 


Cost  of   Roosevelt  and   Morena   Dams. — 

.\t  the  time  of  publication  of  the  article  on 
the  construction  of  the  Morena  dam — Engi- 
neering &  C0NTR.\CTING,  Xov.  15,  1911 — the 
work  was  not  completed  and  costs  were  not 
given.  Mr.  O'Shaughnessy  has,  however,  in 
subsequent  discussion  published  in  the  pro- 
ceedings of  the  American  Society  of  Civil 
Engineers  been  able  to  give  an  approximate 
estimate  of  the  cost  of  the  Morena  rock  fill 
dam  which  compares  very  favorably  with  that 
for  a  masonry  dam  such  as  the  Roosevelt 
dam,  in  Arizona,  which  closely  resembles  the 
Morena  dam  in  size.  The  table  following  will 
show  the  comparison. 

Roosevelt  Morena 

dam.  dam. 

Height  of  dam,   ft 2Sfl  267 

Thickness  of  base,  ft 170  300 

Thickness  of  top.   ft 1«  IC 

Crest  length,  ft l.nSO  mO 

Contents,  cu.   yds 340.000  306.000 

Time   for  building,   years...  4  S 

Cost    $3,46S,000  $1,100,000 


Albany  Society  of  Civil  Engineers. — The 
next  regular  meeting  of  the  .Albany  Society 
of  Civil  Engineers  will  be  held  in  the  ban- 
quet hall  at  Keeler's  Hotel.  :Maiden  Lane, 
on  Monday  evening.  April  22.  1912.  Mr.  T. 
Kennard  Thomson.  Mem.  .Am.  Soc.  C.  E., 
Consulting  Engineer  of  New  ^'ork  City. 
who  has  put  in  the  foundations  for  several 
of  the  tallest  buildings  in  Xew  York,  will 
deliver  an  illustrated  lecture  on  Caisson 
Foundations. 


The  Appraisal  of  Water  Rights. 

In  an  appraisal  and  rate-making  report 
made  to  the  Everett  (Wash.)  Railway,  Light 
«:  Water  Co.,  by  Mr.  Halbert  P.  Gillette,  M. 
.\m.  Soc.  C.  E.,  the  determination  of  the  valiie 
of  the  water  rights  owned  by  the  company  is 
discussed  at  some  length.  The  report  formed 
one  of  the  company's  exhibits  in  a  recent  hear- 
ing before  the  Washington  Public  Service 
Commission,  the  hearing  being  for  the  purpose 
of  establishing  the  value  of  the  company's 
property  as  a  basis  for  regulating  the  rates 
charged  for  water  and   for  electricity. 

Everett  is  a  city  of  25,000  population.  The 
water  is  secured  from  a  number  of  creeks, 
carried  by  gravity  to  a  pumping  station  in  the 
city  and  pumped  into  a  ten  million  gallon 
reservoir.  Xo  other  source  of  adequate  water 
supply  exists  near  the  city,  except  tlie  Sua- 
hamish  River,  whose  water  is  contaminated. 
About  eighteen  miles  from  the  city  is  a  small 
river  of  pure  mountain  water  that  might  be 
used. 

For  a  clearer  understanding  of  the  "real 
estate  method"  used  by  Mr.  Gillette  in  ap- 
praising the  water  rights,  wc  give  first  an  ab- 
stract of  his  general  discussion  of  land  values, 
and  then  follow  with  his  discussion  of  tlie 
water  right  values. 

Land  Valuation. — For  tlie  purpose  of  ascer- 
taining the  value  of  lands  owned  and  leased 
by  this  company,  four  real  estate  exuerts  were 
employed.  They  were  instructed  to  estimate 
the  land  values  without  regard  to  the  excessive 
prices  that  must  actually  be  paid  for  land 
bought  for  railway  rigin  of  way,  for  water- 
sheds, etc.  In  other  words,  they  were  to  ap- 
ply no  public  utility  factor.  By  public  utility 
factor  is  meant  the  factor  by  which  ordinary 
land  values  must  be  multiplied  to  obtain  the 
price  actually  paid  by  a  public  utility  com- 
pany. 

It  is  well  established  that  a  railway  usually 
pays  for  country  right  of  way  about  two  or 
three  times  the  value  of  the  land  when  that 
value  is  based  on  its  use  for  fanning  pur- 
poses, or  the  like.  In  case  a  railwtiy  pays 
three  times  the  farming  value  of  the  land,  the 
public  utility  factor  is  three. 

It  is  also  well  establislied  that  lands  pur- 
chased to  acquire  water  rights,  whether  for 
power  purposes,  or  for  irrigation,  or  for  city 
water  supply,  can  not  ordinarily  be  purchased 
without  paying  a  considerable  excess  tibovc  the 
normal  value  of  the  land.  Hence,  a  public 
utility  factor  must  be  applied  to  the  normal 
value  of  watershed  land. 

The  location  of  a  raihyay  can  usually  be 
shifted  if  the  owners  of  land  attempt  to  get 
too  great  a  public  utility  factor.  .A  public 
utilit'-  corporation  seeking  to  acquire  water- 
shed or  riparian  rights  is  generally  more  at 
the  mercy  of  the  land  owners  than  is  a  rail- 
way, for  it  is  usually  less  feasible  to  obtain 
other  equivalent  watersheds  thaii  to  obtain 
other  equivalent  rights  of  way.  This  would 
tend  to  make  the  public  utility  factor  for 
watershed  lands  higher  ditiii  for  rights  of 
way.  On  the  other  hand,  watershed  areas  are 
larger  than  right  of  way  areas,  which  often 
has  a  tendency  to  reduce  the  public  utility 
factor  on  watershed  land,  thus  offsetting  the 
other  advantages  in  the  purchase  of  rights  of 
way.  In  determining  public  utility  factors  for 
such  estimates,  it  must  be  remembered  that 
developed  farm  land  will  usually  have  a  larger 
factor  than  wild  land.  Likewise,  land  adja- 
cent to  a  city  will  usually  have  a  larger  factor. 
Hence,  land  of  a  small  watershed  adjacent  to 
a  city  will  ordinarily  have  a  larger  public 
utility  factor  than  land  of  a  large  watershed 
more  remote  from  a  city. 

Under  the  geenral  head  of  land  values 
should  fall  easements  and  lease  values  of 
leased  land. 

Easements  need  not  be  discussed  in  this 
case,  since  they  are  relatively  insignificant  un- 
less we  assign  a  value  to  the  easement  rights 
under  which  the  w-ater  mains,  street  railway, 
etc..  of  this  company  were  placed  on  the  land 
now  used  as  streets.  In  case  of  a  condemna- 
tion of  this  plant  for  municipal  ownership, 
these  easement  rights  would  probably  possess 
very  considerable  value,  since  they  render  the 
franchise    an    exclusive    franchise,    insofar   as 
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a  large  part  of  the  plant  is  coiicernt-d.  But 
for  rate  making  purposes  it  is  doubtful 
whether  the  value  of  these  particular  case- 
ments is  an  element  to  be  considered.  I  have, 
therefore,  omitted  this  easement  value  from 
this  appraisal. 

A  long  time  lease  of  land  often  possesses 
great  value.  If  the  term  of  the  lease  is  very 
long  and  if  the  annual  rentals  under  the  lease 
are  inconsiderable,  the  ownership  of  the  lease 
may  be  practically  equivalent  to  the  ownership 
of  "the  land ;  hence  the  value  of  the  lease  may 
be  almost  equal  to  the  value  of  the  land.  In 
any  given  case  the  metliod  of  ascertaining  the 
value  of  a  lease  is  briefly  as  follows ; 

.'\ppraise  the  value  of  the  leased  land  and  of 
the  improvements  on  it.  Estimate  the  total 
annual  interest  return,  taxes  and  depreciation 
on  the  land  and  its  improvements.  The  dif- 
ference between  this  annual  total  and  the 
actual  rental  paid  under  the  lease  will  give 
an  annual  sum,  which,  if  divided  by  the  rate 
of  interest  (i.  e.,  capitalized),  will  give  the 
value  of  a  perpetual  lease.  If  the  lease  is  not 
perpetual,  then  determine  its  present  value  by 
deducting  from  the  value  of  a  perpetual  lease 
a  sum  of  money  which,  at  compound  interest, 
will  amount  to  the  value  of  a  perpetual  lease 
if  the  money  is  compounded  over  a  term  of 
years  eaual  to  the  remaining  life  of  the  lease. 

Other  than  leases  of  watersheds  and  water 
rights,  this  company  has  no  leases  whose 
value  need  be  considered.  The  value  of  these 
watershed  and  water  right  leases  is  discussed 
below. 

W.\TER      RIGHT      V.ALUATIOX       BY      REAL       ESTATE 
METHOD. 

As  previously  stated,  this  company  owns 
and  leases  watersheds  and  owns  rights  to  di- 
vert w^aters  to  supply  the  city  of  Everett  with 
water.  We  may  classify  this  property  as  fol- 
lows : 

(1)  Watershed  land  tliat  is  owned  by  the 
company. 

(2)  Rights  to  use  all  the  water  from  water- 
sheds. 

(a)  So  long  as  used  to  supply  Everett:  and 

(b)  For  a  limited  term  of  years. 

(H)  Diversion  rights,  or  rights  to  divert 
water  from  lands  lying  below  the  intakes  of 
supply  pipe  lines.  It  is  important  to  keep  dis- 
tinctly in  mind  the  difference  between  these 
three  classes  of  property. 

I  have  had  real  estate  experts  appraise  all 
the  watershed  land  owned  by  the  company, 
also  all  the  watershed  land  leased  by  the  com- 
pany. They  have  appraised  the  land  at  its 
normal  value  for  agricultural  or  other  pur- 
poses, and  without  regard  to  the  value  of 
water  rights  or  other  public  utility  value.  As 
stated  above,  this  normal  land  value  must  be 
multiplied  by  a  public  utility  factor. 

Once  the  normal  value  of  the  land  antl  the 
public  i.ni'iity  factO"-  are  established,  it  is  easy 
to  calculate  the  minimum  value  of  the  w-ater 
rights.  To  illustrate,  suppose  the  nonual  value 
of  the  land  of  the  watershed  is  $lt)0.O00,  and 
suppose  the  public  utility  factor  is  2%,  then 
wejiave:  $160,000  X  2%  =  $100,000,  of  which 
$160,000  is  the  sum  paid  for  the  land,  and 
$2-10,000  is  the  sum  paid  for  the  water  rights. 

Hence,  the  difference  between  the  public 
utility  factor  (2%  in  this  example)  and  unity 
(1)  is  a  factor  (1%  in  tliis  example)  that 
when  multiplied  by  the  normal  land  value 
($160,000  in  this  example),  gives  the  minimum 
value  of  the  water  rights  ($240,000  in  this 
example).  I  say  mini  inn  in  value,  because  it 
may  readily  transpire  that,  after  a  water  right 
is  purchased,  the  purchaser  may  be  able  to 
develop  a  greater  value  than  is  represented  by 
his  purchase  price.  To  illustrate :  An  irriga- 
tion company  might  purchase  land  and  water 
rights,  paying  therefore  an  amount  involving 
a  public  utility  factor  of  2.  Subsequently  the 
irrigation  company  might  so  use  the  water  as 
to  develop  far  greater  value  than  the  public 
utditv  factor  would  indicate.  This,  in  fact, 
has  been  done  again  and  again  in  irrigable 
parts  of  the  country.  So,  while  the  public 
utility  factor  gives  a  measure  of  the  value  of 
water  rights,  it  serves  only  to  give  a  measure 
of  minimum  value.  However,  in  the  case  now 
under  discussion.  T  regard  the  minimum  value 
thus  deduced  as  being  a  reasonable  value.     I 


take  this  view  because  there  are  other  water- 
sheds available,  which,  if  they  had  been  used 
for  supplying  Everett  with  water  would  have 
involved  an  expense  not  essentially  different 
from  that  incurred  by  the  use  of  the  present 
watershed. 

These  other  watersheds  are  more  remote 
from  Everett,  and  what  would  have  been 
saved  in  acquiring  water  rights  and  in  pump- 
ing would  have  been  fully  offset  by  the  in- 
terest and  depreciation  charges  on  the  larger 
service  pipe  lines  and  other  larger  items  of 
investment. 

In  making  such  a  comparison  as  that  just 
indicated,  it  is  essential  that  an  appraiser  con- 
sider the  two  sources  of  water  supply  (the 
existing  source  and  the  other  available  source) 
not  merely  from  the  present  viewpoint  but  in 
connection  with  the  history  of  the  existing  city 
and  its  water  supply  plant.  The  question  is  not 
what  we  would  do  today  if  we  were  building 
a  new  plant  but  what  a  man  of  good  judg- 
ment would  have  done  19  years  ago  and  dur- 
ing the  subsequent  years.  Had  the  owners  of 
the  existing  water  works  gone  to  such  a 
source  of  supply  as  Sultan  River  or  Canyon 
Creek  (18  to  20  miles  distant),  they  would 
have  incurred  an  expense  of  fully  $.J0O,UOO 
and  probablj'  more,  to  bring  a  water  supply  to 
Everett.  While  such  a  supply  would  have 
come  by  gravity,  and  would  consequently  have 
saved  the  pumping  cost  of  the  present  su^oly, 
there  is  no  period  of  time  during  the  last  19 
years  when  it  would  not  have  been  more  eco- 
nomic to  use  tlie  supply  from  the  sources  now 
used  by  the  company.  Therefore,  it  was  good 
business  judement  that  dictated  the  original 
selection  of  the  present  supply. 

Now,  if  it  could  be  shown  that  the  present 
supply  must  soon  be  abandoned,  it  follows 
logically  that  the  company  must  be  recouped 
for  such  a  loss,  since  such  an  abandonment 
of  the  watershed  would  be  entirely  analagous 
to  the  abandonment  of  a  pump  or  other  piece 
of  machinery  that  has  become  too  small  for 
economic  service  because  of  the  growtlt  of 
community.  In  other  words,  the  development 
expense  or  eoing  value  (which  is  discussed 
below)  would  be  increased  by  the  value  of 
the  existing  water  rights  should  the  existing 
watershed  be  abandoned.  Had  the  city  itself 
owned  the  water  works  from  the  inception, 
there  is  no  doubt  that  it  would  have  pursued 
the  same  course  that  has  been  pursued  by  the 
company  in  securing  and  using  the  present 
water  supply.  Were  the  city  now  to  abandon 
that  supply,  it  would  suffer 'a  loss — an  outlay 
of  capital — which  it  could  not  escape,  and 
which  would  have  to  be  met  by  the  citizens 
of  Everett.  The  companv  is  the  agent  of  the 
city — both  in  fact  and  in  the  eyes  of  the  law — 
and  as  such  agent  it  is  morally  and  legally 
entitled  to  be  recouped  for  every  reasonable 
development  expense  and  every  reasonable  de- 
preciation expense,  whether  the  depreciation  is 
that  of  a  pump  or  of  a  watershed.  It  seems 
clear,  then,  that  it  is  a  matter  of  no  financial 
moment  in  this  appraisal  whether  or  not  the 
existing  watershed  will  continue  to  serve  the 
city  for  years  to  come,  since,  if  it  be  now  as- 
signed a  short  future  life,  the  loss  in  plant 
value  will  be  exactly  offset  by  the  increase 
in  development  expense  or  going  value.  How- 
ever, I  shall  discuss  this  question  of  probable 
future  life  of  the  watershed  later,  after  the 
subject  of  appraised  value  of  water  rights  has 
been  disposed  of. 

We  have  seen  that  the  cost  of  water  rights 
can  be  scientifically  deduced  if  we  know  the 
value  of  the  w-atershed  land  and  the  public 
utility  factor  to  be  applied  to  it.  In  this  man- 
ner I  have  deduced  the  value  of  water  rights 
owned  and  of  water  rights  held  by  the  com- 
pany under  perpetual  easement. 

Water  rights  held  under  limited  lease  have 
been  deduced  in  similar  manner,  and  the  value 
of  the  limited  lease  rights  has  been  calculated 
in  accordance  with  the  rule  above  given  in  the 
discussion  of  "Land  Valuation." 

DIVERSION   BIGHTS. 

Thus  far,  this  discussion  of  water  right 
values  has  involved  only  the  values  arising 
from  ownership  or  lease  of  water  on  water- 
sheds above  the  headworks  or  intakes  of  sup- 
ply pipes.     We  come  now  to  another  class  of 


water  rights,  namely,  the  diversioa  h 
the  rights  to  divert  water  from  lait 
below  the  headworks  or  intakes  o  J 
pipes. 

Diversion    rights    may    be    of    vail 
though    very   little   land    is    adjacentli| 
stream  below   the   point   of   diversionfl 
water   may   have   a   value    for    miU 
which   is   entirely  independent  of  itsLi 
farming    purposes.      The    minimum  l.! 
diversion  rights  may  be  calculated  iX 
ner  similar  to  that  above  outlined  ftL 
lating  watershed  rights ;  but  the  calci'jn, 
rendered  more  difficult  because  it  is  ncfu 
easy  to  estimate  the  width  of  the  strip* il 
that  must  be  purchased  to  acquire  theLl 
rights.  I   ' 

It   happens   that   this   companv  reccV  ■ 
quired  the  rights  to  divert  three  creekfcjj 
ly,  Morgan's,  Davis  and  Larimer  Crel  " 
periods   of   IS   to  25  years.     For  thkij^^h 
right   the   company   paid     about    $]0,ft    ,> 
this   basis    a   perpetual    diversion   righvo', 
have  cost  about  $14,0o0 ;   and,  since  am  ■ 
400,000  gallons  of  minimum  flow  per  d» 
thus  acquired,  these  diversion  rights  coa|)i,| 
$10,000  per  million  gallons  of  minimiiii. 
flow.     (Dn  this   basis,  the   diversion  rits' 
Woods  Creek  would  cost  about  $2-5,000 fli,., 
are,   at   present,   no  other   diversion  t;\j  ■, 
be  considered,   for  the  watersheds  of  ;}■,„ 
Pigeon  Creeks  below  the  intakes  are  ov'rfhi 
the  company. 

Through  the  ownership  of  a  perpetiiea-. 
ment.  the  company  owns  the  diversioiign-- 
of   Woods  Creek. 

W.\TERSHED     VALUATION     BY     THE     COMPfliq 
METHOD. 

It   has  just  been   shown   how  the  mmv 
value    of    a    watershed    may    be    dedu! 
what   may  be  termed  the   real   estate  i  h. 
There  is  a  second  method  that  can  he  ;ilit 
which  may  be  termed  the  comparative  tli 
of  deducing  values  of  watershed. 

The  comparative  method  is  best  e.\  in 
by  an  example.  Suppose  the  headwnr  :; 
supply  pipe  line  of  watershed  A  is  c^i  ■, 
to  cost  $100,000  exclusive  of  laud.  S  ,, 
the  headworks,   supply  pipe   line  ami  I  ■ 

watershed  B  is  estimated  to  cost  $1.5", 

suine  first  that  the  annual  cost  of  maint .:, 
(including  depreciation)  is  the  same  i<  i,. 
A  and  B.  Then  it  follows  logically  that  :« 
shed  A  is  not  worth  more  than  $150,000  i| 
$100,000,  or  $.50,000:  for  if  the  owner  of 
shed  A  were  to  attempt  to  charge  morl 
$.50,000  for  the  land,  it  would  be  cheajj 
buy  the  land  and  build  the  supply  pipn 
required  for  watershed  B. 

Where  the  annual  maintenance  expcnJ 
the  supply  lines  of  two  watersheds,  A  ;| 
are  equal,  the  problem  is  exceedingly 
as    above    explained :    but    it    usually   h;-!! 
that  one  watershed,  as  B.  will  be  farthc" 
tant  from  a  citj;  than  another  watershed.  .- 
In  that  case  the  annual  maintenaancc  c  i 
the  supply  pipe  lines  should  be  estimate!: 
A    and    for   B,   and    this   annual   maintcn.: 
cost  should  be  "capitalized"  by  dividinij  b 
the  rate  per  cent  of  interest.     The  capit:( 
maintenance    cost    thus    calculated    shoii  i 
added  to  the  pioe  line  cost  in  each  cast: 
A  and  for  B.     In  general,  all  annual  ope; : 
expenses,    maintenance,   pumping,   etc.,  s  i! 
be   "capitalized"  in  this  manner  and  add  l 
the  plant  costs  to  secure  the  total  capili'lO 
cost  of  each   system.     The  general  rule,  !»■ 
is   this:      From   the    total    capitalized  coof 
water  supply  from  watershed  B  ('inchidiniiiSt 
of  its  land  and  water  rights)   deduct  the  al 
capitalized  cost  of  water   supply  from  wr- 
shed  .-i   (excluding  cost  of  its  land  and  \tf 
rights)  :    and    the    difference    thus    found  ill 
he  the  maximum  sum  that  a  purchaser  w'" 
pay   for  the   land  and  water  rights  of  w 
shed  A. 

I  have  applied  this  rule  to  the  problem  ■* 
under  consideration,  and  I  deduce  thatie 
value  of  the  present  Everett  water  stlv 
(land  and  water  rights)  is  approxim:!)' 
$417,000.  as  compared  with  $361,100  djd  d 
by  multiplying  the  annraised  value  of  the  Wif- 
shed  land  by  a  public  utility  factor  of  i 
as  previously  explained. 

Watershed    A    in    this    case    is    the   pri 
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iliat    MiiJplics    Everett    witli    water. 

rsliu  B  is  Canyon  Creek,  wliich  is  prob- 

theliext     most     economically     available 

.lire  water  for  Everett.     Mr.  J.  L. 

,1.1  matle  a  surve\-  and  detailed  esti- 

cost  of  securing  water  from  Can- 

rior  to  my  appraisal  of  the  Everett 

-lit  and  Water   Co.   property,  and 

two  estimates  of  cost  of  the  Can- 

;.roject,  one  based  on  a  supply  of 

ils.  daily  and  the  other  on  a  sup- 

i.iiOO   gals,   daily,   the    latter   being 

I,    ily   the   present    supply.      I    concur 

MrlMannard  in  his  unit  prices  of  con- 

•   hut    would    add    to    his    "overhead 

iinut  i;l  per  cent  for  financial  costs, 

[I  rest   during   construction,   liroker- 

-Miess  management,  etc..  which   do 

:ii  his  estimate. 

uith  him   in  believing  that  if  the 

.k    supply    were    used,    reservoirs 

jii.OOii.OOn  gals,  capacity  would  be 

safeguard   the    city    in    case   the 

re   washed   out   where   it   crosses 

elsewhere,  as    recently  happened 

■lie    supplv.      There    is    now    one 

rvoir   of    10.000,000   gals,   capacity 

list  completed  at  a  cost  of  $100,000 

I    provide  another   if   the   Canyon 

were  used. 
•■>st  of  the   land,   pipe   lines,   etc.. 
Ml  Creek  supply  is  conservatively 
.STl.J.OOO  (as  shown  below)   for  a 
daily    service,    and    the    annual 
(  repairs  and  depreciation")   would 
'1,000,   whicli   capitalized  at    7   per 
capitalized   maintenance   cost   of 
-ing  a  total  cost  of  $8.58.000   for 
i  reck  supply  (watershed  B). 
cost    of   headworks,    supply    pipe, 
J  plant  of  the  existing  water  sup- 
i>    about    $101,000,    e.xclusivc    of 
ind  and  water  rights.     The  pump- 
is   about  $11,000  yearly   and   the 
expense    would    be    about   $(),.500 
ital  annual  operating  expense  of 
■1  capitalized  at  7  per  cent  gives 
operating  cost  of  about  $2.50.000, 
,il  cost  of  $441,000  for  the  existing 
rshed  A)  exclusive  of  watershed. 
ircr  rights.     Hence   a   prospective 
-'.dd   not  pay  to   exceed   $858,000 
"0,  or  $417,000  for  the  watershed 
-:hts  of  the  present  Everett  sup- 
r,  he  would  pay  nearly  that  sum, 
11,  for,  as  I  have  shown  elsewhere, 
L-  such  as  to  warrant  belief  that 
._.  1  Everett  inust  double  in  size  before 
ejnt  watershed  will  be  outgrown,  and, 
h  inclusion  of  available  creeks,  Everett 
tile    in    size    without    outgrowing    the 
ailable  water  supply. 
not   introduced   the   cost   of    meters 
jove   problem,    for    I    have    used   the 
costs   of  two   supplies    (A   and  B) 
practically    identical;    hence    if    one 
I'.:  metered,  the  other  (BJ  would  have 
ctered.   unless   larger  pipe   lines  were 
B.     If  the  present  supply  (A)   were 
and   the   Canyon    Creek    supply    (B) 
i|    metered,  the  larger  consumption  of 
|i_  the    unnietercd    supply    (B)    would 
j  inexpedient  to  build  a  pipe  line  that 
jirry  less  than   10,000,000  or   12,000,000 
IjV,  and  this  larger  pipe  line,  Mr.  ,Stan- 
j.imates,    would    cost     about     $240,000 
iin  the  6,000,000  gals,  daily  supply  line, 
I'ould    fully   offset   the    first   cost    and 
I'd  maintenance  of  meters  required  for 
lent   supply. 

\  this  deduction  it  appears  clear  that 
jParative  method — comparing  the  cost 
ling  water  supply  lines  with  the  cost 
j.anyon  Creek  supply— leads  to  a  value 
j  $417,000  for  the  watershed  and  water 
jt  the  existing  supplv. 
it  might  be  argued  "that  if  the  value 
vatershed  and  water  rights  of  the  ex- 
I'ater  supply  is  thus  based  upon  an 
of  the  cost  of  the  next  most  avail- 
jply  (Canyon  Creek),  and  if  that  sup- 
ilt  involves  buying  a  watershed,  we 
t  escaped  considering  certain  real  es- 
ues  as  a  basis  of  calculating  other 
.ite  values.     Fortunately,  however,  two- 


thirds  of  the  watershed  of  tlu-  (..'aiivon  Creek 
.supply  lies  within  the  Forest  Reserve,  so  that 
it  will  not  have  to  be  acqnned  by  purchase. 
14ie  remaining  third  of  the  watershed,  or 
about  lO.OOU  acres,  can  be  acquired  for  about 
$10  an  :icrc,  or  $lU0,Oun,  according  to  Mr. 
Stannard's  estimate.  This  is  certainly  a  con- 
servative estimate,  and  the  cost  might  readilv 
run  considerably  above  $Io  an  acre,  in  which 
case  we  should  have  a  higher  cost  for  the 
Canyon  Creek  supply  than  I  have  used  in  the 
preceding  estimate,  and  consequently  a  greater 
difference  lietweeii  the  cost  of  the  present 
supply  and  the  t'anyon  Creek  supplv.  In 
brief,  the  $417,000  value  of  the  present  water- 
shed deduced  by  the  comparative  method 
would  be  increased  were  the  $10  an  acre  price 
for  the  Canyon  Creek  watershed  exceeded, 
which  seems  likely.  But  even  if  the  lo.Odo 
acres  of  the  Canyon  Creek  watershed  were 
secured  entirely  free  of  cost,  it  would  result 
in  decreasing  the  $117,000  by  only  $IO(l,000: 
so  that,  at  the  lowest,  the  comparative  metliod 
leads  to  a  value  of  $317,000  for  the  watershed 
and  water  rights  of  the  present  Everett  supply. 
The  following  is  a  tabulated  statement  of 
the  estimated  cost  of  the  two  supplies,  the 
present  supi)ly  fA)  and  the  Canyon  (.'reek 
supply  (B I  : 

PRESKNT    .Sfl'l'LV    SYSTi';M    (A). 
(.">,TOu.(KiO    Kills,    dailv.) 

Headworl;.s    $  29,22iJ 

Supply    lines S2,92li 

Filtration    lank l.S2:t 

Punipinsj   machinery 23.03;! 

Pump    house S.y;">.". 

Total    $143.97.i 

Overhead  cost,  29  per  cent 42,333 

Ueal  estate  for  pump  house 3,050 

Total   plant,   excluding  water-shed $191,364 

Yearly  operating,  and  maintenance  (in- 
cluding depreciation),  $17,.")00  capital- 
ized at  7  per  cent 250,000 

Total    capitalized   cost $441,301 

CANYON    CREEK    SUPPLY    SY.STEM    (B). 

(6,.500,000    gals,    daily.) 

Water-shed   rights.    10,240   acres  at   $1(1.  .$liij.40ii 

Right-of-way  for  pipe  line  dfi  miles) 16,000 

Headworks,   pipe  line,   etc 357,430 

Total     $475,830 

Overhead  cost.  29  per  cent 139,991 

Total     $615,821 

Reservoir.    10,000,000    gals 100,000 

$713,821 
Y'early  maintenance   (including  deprecia- 
tion), $10,000,  capitalized  at  7  per  cent.   142,857 

Total   capitalized   cost $858,078 

Total    capitalized    cost    of    Canyon    Creek 

(B)    $S5S.67S 

Total    capitalized    cost    of    present    plant 

(A)    441,304 

Difference    in    favor   of    f.A) $417,314 

While  the  Canyon  Creek  supply  is  the  next 
most  available  supplv  of  water  that  needs  no 
filtering,  there  is  still  another  available  source 
of  suppl.v,  but  one  that  would  require  liltering. 
.1  refer  to  the  Snohomish  River.  The  Snoho- 
inish  River  is  brackish,  due  to  tides,  for  about 
13  miles  above  Everett,  hence  a  filter  plant 
would  involve  the  use  of  a  supply  pipe  line 
of  almost  as  great  length  and  cost  as  the 
supply  pipe  lines  of  the  present  system.  The 
pumping  cost  woidd  be  greater,  due  to  a 
higher  lift  and  to  the  long  supply  line  through 
which  pumping  would  be  necessitated.  Tlie 
cost  records  in  a  large  number  of  eastern 
cities  (see  my  Handbook  of  Cost  Data,  second 
edition,  pages  736  to  766)  show  that  filtered 
water  costs  about  $10  per  million  gallons, 
including  operating  expenses  and  interest  (in- 
terest at  5  per  cent).  But  since  a  higher  in- 
terest rate  prevails  here,  since  taxes  must  be 
added,  and  since  wages  are  higher  here,  I 
estimate  that  the  cost  for  Everett  would  be 
about  20  per  cent  higher  than  in  the  East, 
or  $12  per  million  gallons,  filtered.  Since 
the  fi.xed  charges  constitute  nearly  all  the  cost 
of  slow  sand  filtration,  it  follows  that  the 
average  daily  cost  would  not  be  less  than 
$12  multiplied  by  the  maximum  daily  con- 
sumption (5  million  gallons)  or,  say,  $60 
per  day  for  Everett.  This  is  equivalent  to 
$22,000  annual  cost  of  filtering  water  for 
Everett  under  existing  conditions.  If  we  cap- 
italize this  $22,000  at  7  per  cent,  w-e  have 
$22,000  -^  0.07  =  $314,300.    This  $314,300  is  the 


capitalized  cost  of  liltering  water  from  a  river. 
no  part  of  whose  watershed  need  be  pur- 
chased ;  and,  since  the  intake,  supply  lines, 
etc.,  for  a  filtered  supply  from  the  Snohomish 
River  would  approximately  equal  in  cost  the 
present  supply  lines  and  headworks,  it  may 
be  seen  that  we  have  in  this  $3II,.300  the  basis 
for  another  application  of  the  comparative 
method  of  ascertaining  tlie  value  of  the  water- 
shed of  the  present  supply  system.  Due  to 
the  fact  that  the  Snohomish  River  is  subject 
to  heavy  floods,  it  would  not  be  safe  to  oper- 
ate a  filter  plant  using  its  waters  without  pro- 
viding a  lo,000,00(i-gal.  reservoir  in  addition 
to  the  present  one,  which  would  cost  $100,000. 
.Adding  this  $100,000  to  the  $311,000  (the 
total  capitalized  cost  of  filtering)  we  have 
$1H,000  as  approximately  the  sum  by  wliich 
the  Snohomish  River  filtering  cost  would  ex- 
ceed the  total  capitalized  cost  of  the  present 
supply,  and  therefore  as  the  measure  of  the 
value  of  the  present  watersheds  and  water 
rights  of  the  Everett  Railway,  Liglit  &  Water 
Company.  I  have  not  considered  the  cost  of 
meters,  for  if  meters  were  installed  in  one 
case  (present  supply)  they  would  be  installed 
in  the  other  case  (Snohomish  River  supply) 
and  the  dift'erence  in  caiiitalized  cost  of  the 
two   systems    would   not    be   changed    thereby. 

In  "capitalizing"  operating  expenses,  I  have 
used  7  per  cent,  which  I  assume  to  be  the 
rate  of  interest  for  bare  capital  in  large  quan- 
tities in  this  state;  and  I  do  not  use  the  "fair 
return"  rate  on  a  business  investment  which 
would  be  fully  2  per  cent  higher.  The  investor 
is  concerned  only  with  the  interest  rate  in 
figuring  actual  costs. 

A  lower  rate  of  interest  than  7  per  cent 
would  result  in  higher  capitalized  cost  of  the 
Canyon  Creek  supply,  and  a  correspondingly 
higher  value  for  the  present  watershed  as 
deduced  by  the  comparative  method. 

While  the  comparative  method  gives  "re- 
placement cost"  rather  than  "reproduction 
cost"  of  the  existing  plant  and  therefore  is 
not  without  objectionable  features,  still,  in 
case  of  disagreement  among  real  estate  ex- 
perts as  to  land  values  and  public  utility  fac- 
tors, the  comparative  method  offers  an  excel- 
lent means  of  checking  the  accuracy  of 
estimates  m.ade  by  the  real  estate  method. 
It  will  be  interesting  now  to  compare  the 
results  secured  by  the  two  methods ; 
VALUE      OF      WATER-SHED      AND      W.VTEH 

RIGHTS  OF  EVERETT  R.\ILWAT,  LIGHT 
&  WATER  COMPANY'. 
By    real    estate    method,    using   factor   of 

-V4    $361,100 

By  comparative  method  Canyon  Creek  as 

basis  417,000 

By  comparative  method  Snohomish  River 

as  basis  414.000 

The  comparative  method,  it  will  be  seen, 
yields  a  somewhat  higher  value  than  the  real 
estate  method,  using  the  land  values  estab- 
lished by  Messrs.  Duryee,  Westland,  Lucas 
and  McRae,  and  using  a  public  utilitv  factor 
of  2%. 

In  the  case  where  the  Snohomish  River  is 
used  as  a  supply,  the  comparative  method  is 
entirely  free  from  any  estimates  as  to  real 
estate  values.  In  the  case  of  the  Canyon  Creek 
supply,  the  comparative  method  yields  a  value 
that  cannot  possibly  be  less  than  $317,000 
when  all  watershed  land  is  considered  as  cost- 
ing nothing,  so  that  we  at  least  have  a  mini- 
mum value  deduced  in  that  case  without  any 
consideration  of  land  values.  The  compara- 
tive method,  therefore,  indicates  very  closely 
that  the  watershed  value  of  $361,1()0  estab- 
lished by  the  real  estate  method  is  approxi- 
mately correct. 

LIFE      OF      WATERSHEn     AND     REASONS      FOR     NOT 
DEPRECIATING    VALUE    OF    WATER    RIGHTS. 

In  a  preceding  section  of  this  report,  I 
touched  upon  the  subject  of  the  probable  use- 
ful life  of  the  present  watershed.  It  was 
there  pointed  out  that  the  life  of  the  water 
supply  has  no  bearing  upon  the  appraised 
value  of  the  property  of  this  company  if  we 
are  to  include  its  value  as  a  going  concern. 
The  U.  S.  Supreme  Court  has  repeatedly  held 
that  a  going  concern  value  must  be  given  to 
a  company,  whether  for  rate  making  or  for 
condemnation  of  its  property  for  public  use. 
Since   there   is    no   logical    way   of   estimating 
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the  going  value,  save  by  considering  the  cost 
of  building  up  the  existing  business,  and  since 
the  reasonable  deficits  below  a  fair  return 
constitute  the  only  provable  measure  of  the 
cost  of  building  up  the  business,  it  follows 
that  every  sort  of  reasonable  depreciation 
suffered  by  the  property  must  be  regarded  as 
adding  to  the  cost  of  building  up  the  business, 
unless  Siich  depreciation  has  been  ofifset  by 
surpluses  above  a  fair  return.  This  fact  will 
be  rendered  more  clear  below,  in  the  course 
of  the  discussion  of  "Development  Expense 
or  Going  Value."  I  have  had  to  anticipate 
that  discussion  at  this  point,  otlierwise  it 
might  not  be  apparent  that  the  probable  future 
life  of  the  present  water  supply  has  no  effect 
whatsoever  upon  the  total  appraised  value  of 
this  company's  property,  including  its  going 
value  or  development  expense. 

In  order  to  prognosticate  the  probable  fu- 
ture investment  needed  to  supply  Everett  with 
potable  water,  it  is  essential  that  we  give 
careful  study  to  the  quantity  and  quality  of 
the  supply.  To  this  end  I  have  secured  the 
assistance  of  two  civil  engineers  of  experience 
and  standing  in  this  state,  Mr.  T.  L.  Stannard, 
hydraulic  engineer,  and  Mr.  E.  J.  McCaust- 
land,  professor  of  civil  engineering  at  the  Uni- 
versity of  Washington  and  consulting  engineer 
to  the  State  Board  of  Health. 

Mr.  Stannard's  study  of  the  question  of 
adequacy  of  the  present  water  supply  makes 
it  clear  that,  by  the  installation  of  domestic 
ineters,  the  peak  load  consumption  of  water 
need  not  exceed  125  gals,  per  capita  for  any 
24  hour  day  in  the  year,  and  will  probably 
be  less.  According  to  the  1910  U.  S.  census, 
Everett  had  a  population  of  25,000.  That 
the  population  has  not  increased  since  1910 
is  .shown  by  the  stationary  condition  of  post 
office  receipts,  bank  clearances,  number  of 
names  in  the  city  directory,  etc.  Besides  which, 
it  is  noteworthy  that  the  number  of  customers 
using  water  has  actually  decreased  during  the 
last  18  months,  and  the  receipts  from  the  water 
department  have  correspondingly  fallen.  From 
these  facts  it  is  evident  that,  by  metering  the 
domestic  consumption,  the  peak  load  would 
not  exceed  25,000x125  =  3,125,000  gals,  per 
day.  Without  meters  the  city  has  consumed 
as  high  as  5,000,000  gals,  in  a  summer  day. 
Most  of  this  excessive  consumption  has  been 
due  to  waste  of  water  in  lawn  sprinkling  and 
the  like,  which  waste  the  use  of  meters  will 
eliminate. 

In  order  further  to  curtail  this  waste,  and 
particularly  to  meet  conditions  prior  to  the 
installation  of  domestic  meters,  I  would  sug- 
gest   the    following    expedient :      Divide    the 


residence  parts  of  the  city  into  three  districts, 
and  permit  lawn  sprinkling  and  other  irriga- 
tion only  two  days  of  the  week  in  each  dis- 
trict. This  will  serve  to  secure  one-third  as 
much  hourly  consumption  of  water  due  to 
sprinkling  and  irrigation  as  has  e.xisted  in 
the  past.  On  the  otJier  hand,  it  need  not  cur- 
tail the  total  amount  of  water  used  for  the 
irrigation  of  any  lawn,  for  it  will  be  possible 
to  water  the  lawn  a  greater  number  of  hours 
during  the  two  days  of  the  week.  The  whole 
object  of  this  two  day  restriction  would  be 
to  cut  down  the  peak  load  on  the  pumps,  and 
to  conserve  the  existing  supply  of  5,700,000 
gals,   per  day. 

In  the  irrigation  of  farm  lands  it  is  always 
the  custom  to  limit  each  farmer  to  the  use 
of  water  on  certain  days,  thus  preventing 
a  high  "peak  load"  from  occurring.  The 
same  rational  use  of  water  for  lawn  sprinkling 
will  give  the  same  satisfaction  to  the  citizens 
of  Everett  as  to  the  farmers  who  use  water 
for  irrigation. 

Except  during  the  months  of  July  and  --\u- 
gust,  the  citizens  of  Everett  consume  100  gals, 
per  capita  per  day.  During  July  and  August 
they  often  use  200  gals,  per  capita  per  day. 
By  dividing  the  city  into  three  sprinkling  or 
irrigation  districts,  it  should  be  possible  to 
reduce  the  peak  load  to  133  gals,  per  capita 
per  day.  In  that  event,  even  without  meters, 
it  would  require  only  25,000X133  =  3,325,000 
gals,  per  day,  so  that  the  present  supply  of 
5.700,000  gals,  would  serve  a  population  of 
41,000  people,  or,  65  per  cent  more  than  the 
present  population.  If  meters  are  used,  there 
is  not  doubt  that  water  wastes  can  be  so 
reduced  that  the  present  supply  will  serve 
double  the  present  population. 

The  present  supply  is  derived  from  five 
creeks,  and  there  are  several  more  available 
in  the  present  watershed,  so  that  one  can 
now  see,  within  easy  reach,  enough  water  to 
supply  a  city  of  75,000  people.  For  many  years 
to  coine,  therefore,  the  present  supply  will  be 
ample,  provided  only  that  it  be  properly  con- 
served. 

It  is  of  great  importance  to  every  water  user 
in  Everett  that  the  present  supply'  be  conserved, 
for  as  soon  as  it  shall  prove  inadequate  an 
expense  of  more  than  half  a  million  dollars — 
probably  nearer  three-quarters  of  a  million 
— must  be  incurred  to  get  water  from  Sultan 
River  or  Canyon  Creek.  Whether  the  com- 
pany is  forced  to  make  this  additional  in- 
vestment or  whether  the  city  does  it  under 
a  municipal  ownership  pla'n,  the  water  users 
of  Everett  will  ultimatelv  have  to  foot  the 
bill. 


In   this   connection   it   may  be  well 


1 


no 


that  the  waters  of  Sultan  River  andf  r 
yon    Creek   are    "hard,"    and   will  ni  ' 
good  as  the  present  supply  for  domr 
in   washing   or    for   commercial  use  rJ 
Even  when  the  time  comes  tl  >■- 


boilers. 


IS  brought  to  Everett  from  other  souil' 
those  at  present  used,  it  is  probable  L| 
present  supply  will  find  a  market  for  t, 
cial  use.  ; 

Passing  now   to  the  quality  of  thfLa« 
supply,  I  concur  with  Prof.  .McCaustLi 
Mr.    Stannard   in   the   belief   that  thej 
immediate    danger    of    contaminationfvf- 
on   Pigeon  Creek  No.   1.     I  also  conr  ,.;i 
them  in   advising  that  the  present  sy, 
treated  with   hvnochlorite  of  lime  n;  ■■., 
whenever  the  time  arrives  that  con:: 
seems    to   be   imminent.      It    will  b' 
expensive    to   filter   the   water  than  ; 
Sultan    River    or    Canyon    Creek   ic 
supply. 

When,  due  to  the  growth  of  th, 
time  comes  that  a  new  supply  mu;t 
it  is  probable  that  the  value  of  the  u  - 
land  now  owned  by  this  company  v  t 
enhanced  to  such  a  degree  that  the  i 
then  be  sold  for  enough  to  wipe  ou  U 
present  watershed  and  water  righta; 
This  watershed  land  lies  near  enouglo 
erett  to  insure  a  rise  in  value  propijo; 
to  the  growth  of  the  city. 

To  sum  up,  we  have  the  followinga- 
w;hy  the  present  water  rights  shoukloi 
given  a  depreciated  value  in  any  appsa 

1.  If   a   depreciated   value   is  givero 
water  rights,  then  the  going  value  or  .-.. 
ment    expense    will   be   increased  ace 
so  that   the  total  value  of  the  plain 
going  business  will  not  be  altered. 

2.  The    rate    of    future   growth  of  vf 
is  problematical,  but,  since  the  presen;ui 
can  be  so  used  as  to  serve  double  there 
population,    and,    with    available   add: 
the  supply,  will  serve  triple  the  presen: 
tion,  the  depreciation  in  the  value  ol  :; 
rights  _  is   now  so  slight  as  to  be  im  , 
even    if    Everett     continues     the    rei  . 
crowth  of  the  past  10  years. 

3.  Due  to  its  excellent  character  fcbc 
purposes  and  for  other  uses  it  seems;: 
that  there  will  always  be  a  good  ma  :i 
the  water  from  the  present  sources  ofjp 

4.  With  the  growth  of  Everett  th' 
be  a  corresponding  increase  in  value  f 
watershed  land  o\vned  by  this  compan:,v' 
increment  in  land  value  is  practically ;r- 
to  ofifset  any  possible  depreciation  ii^; 
rights  as  fast  as  such  depreciation  max- 


EARTH       AND       ROCK       SECTIOI 


Methods    and    Costs    of    Constructing 

Two   Rock   Tunnels   Under   the 

Erie  Canal  for  the  Buffalo, 

N.   Y.,  Water  Works. 

Cniitributf'd    by    ('.    H.    Holling.sworth.    Superin- 
lendent    for  the  Contractors. 

I. 

The  new  water  supply  fur  tlie  city  of  Buffalo 
is  obtained  from  an  intake  in  Lake  Erie  about 
6,700  ft.  from  shore  and  from  which  a  tunnel 
leads  to  the  new  pumping  statimi  at  the  foot  of 
Porter  Ave.  From  here  a  smaller  tunnel  runs 
to  the  old  pumping  station  under  land  belong- 
ing to  the  city  and  diagonally  under  the  Erie 
Canal.*  From  the  new  pumping  station  four 
60-in.  mains  lead  to  the  water  tower,  reser- 
voir, distributing  mains,  etc.  Two  of  these 
mains  run  up  Jersey  St.  and  two  up  Porter 
.Ave.  and  to  get  to  the  main  part  of  the  city  all 
four  are  obliged  to  cross  the  Erie  Canal  a 
short  distance  from  the  pumping  station. 

Studies  were  made  by  the  engineers  of  the 
Department  of  Public  Works  for  the  crossin.g 


■"The  :-on.strii<-tion  of  these  tunnels  was  de- 
scribed in  Engineering  &  Contracting  for  Aug. 
17  and  24.  1910. 


of  the  canal  and  it  was  found  to  be  imprac- 
ticable to  use  the  Jersey  St.  highway  bridge 
for  the  mains,  as  it  was  an  old  bridge  and  too 
light  to  support  the  large  mains  in  addition  to 
the  increasing  traffic.  At  the  same  time  there 
was  not  sufficient  room  on  it  for  the  mains 
even  if  it  should  be  strengthened.  .\t  the 
Porter  Ave.  bridge  there  w-as  no  room  for  the 
mains  and  as  this  is  practically  a  parkway 
bridge  it  was  also  considered  inadvisable  to 
spoil  its  appearance  by  laying  the  pijies  across 
it.  It  was  therefore  decided  to  carry  the 
mains  under  the  Erie  Canal  in  tunnels. 

.'\fter  a  conference  with  the  State  Depart- 
ment of  Public  Works,  which  controls  the 
Erie  Canal,  it  was  found  that  it  would  first  be 
necessary  to  keep  the  roof  of  the  tunnels  at 
least  12  ft.  below  the'  present  canal  bottom 
and  second  that  the  work  would  Iiave  to  he 
carried  on  during  the  wintsr  season,  when 
navigation  was  closed,  owing  to  the  fact  that 
the  tow  paths  would  be  obstructed  during  the 
work.  The  Buffalo  Dredging  Co.  was  the  low 
bidder  for  the  two  tunnels.  The  contract  was 
awarded  to  that  company  on  Dec.  10.  1010.  .-ind 
the  work  was  started  the  next  day. 

The  water  level  in  the  canal  is  about  Flev. 
572.77,  while  the  bottom  of  the  canal  is  Elev. 
5(!0.!1(i.   giving   12   ft.   of   water   in   the   section 


over   the   tunnels.  ,.  .A.t  the   point  wii 
tunnels  cross  the  canal  there  is  a  tn« 
each    side   about   15    ft.   wide  and  abu 
above    water   level.      From   the   tow  p 
ground  slopes  upward  on  about  a  1  to 
to  a  height  of  about  .30  ft.  above  wati 
In    order    to    shorten    the    tunnels   thf 
were  located  as  near  tlie  canal  as  pr.'. 
and  in  the  case  of  both  shafts  at  Port 
and  the  west  shaft  at  Jersey  St.,  this 
them   on    the   slope   alx)ve   mentioned, 
them  very  difficult  to  timber  and  ti' 
The  east  shaft  at  Jersey  St.  was  Wm 
wor=e  position  than  the  other  three.    . 
by   Fig.   2   there   is   a   retaining  wall, 
through  the  center  of  tlie  shaft  locatioi 
lei   with   the  tunnel   line,  and  joining 
retaining  wall  wdiich   formed  tlie  west 
the  shaft  excavation.     Therefore  the 
of  tlie  ground   in   the  south   half  of  lli 
was  about  10  ft.  higher  than  that  in  th 
half  and  in  addition  a  small  house  dea 
northeast  corner  of  the  shaft  by  only  1 

Plant. — In    starting    operations    the 
were  numbered,  beginning  at  the  west 
.■\ve.   shaft.     The   west   shaft   was  No. 
east   shaft   No.   2  and   at   Jersey  St.  th 
shaft  was  No.  3  and  the  east  shaft  No 

It  was  decided  to  use  compressed  ai 


k- 


ni9i2. 
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rfl;e(l  liy  this  same  ranipany  in  driv- 
iiiakc  tunnel,   and  which   was   lo- 
ir Aviv  and  tlie  Xew  York  Cen- 
\  .i-in.  air  line  was  laid  to  shafts 
rter  Ave.  and  a  ■'i-in.  I>rancli  run 
„(1   1  at  Jersey  St.     At  Shaft   1  a 
-motive  type  boiler  was  set  up.  a 
! -k  placed  to  handle  material  from 
d  a  dry  house  lor  the  men   was 
;liis  poir.t  also  was  built  a  small 
;md    the   office   and    store    room, 
11  Porter  Ave.  and  Jersey  St.  the 
:iop  was  placed.     .\t  Shaft  -2.  two 
IS  were  installed,  besides  the  der- 
■  !s.    .\t  Shaft  •'!.  a  second  l-iu  h.  p. 
called,  a  stiiY  leg  derrick  erected 
;.  built  a  dry  house,  electrician's 
iween  Jersey  St.  and  Porter  .\ve. 
■r  storing  and  thawing  dynamite 
uas  also  a  stable  to  acconniiodate 
rses.     See  Fig.  o.     Teams  had  to 


SII.XKT   i:.\(  ,\\  Ari<;N 

.At  Shafts  ;i  and  1.  the  rock  was  only  about 
16  ft.  below  the  surface  an<l  -Jin.  sheeting  was 
used,  it  being  driven  as  the  excavation  pro- 
gressed, while  at  shafts  1  and  J  ihe  rock  sur- 
face was  shown  20  ft.  behuv  tlie  tow  path,  but 
was  found  to  be  .'1  It.  below,  and  sheet  piling 
was  driven  ahead  of  the  excavation  after  the 
shafts  had  been  shaped  up  and  excavated  level 
with  the  tow  path.  From  motives  of  economy 
it  was  decided  to  use  trii>lc  lap  wooden  sheet 
piling.  It  was  made  of  three  thicknesses  of 
2xF2-in.  oak  and  after  driving  it  :it  Shaft  2 
the  results  were  so  reni.irkably  bail  that  steel 
sheet  piling  was  used  for  Shall   1. 

Shaft  2  was  Ihe  first  one  started  and  gave 
more  troulile  in  getting  it  lo  rock  than  the 
otiier  three.  First  of  all  the  wooden  sheet 
piling  drove  in  all  sorts  of  peculiar  shapes  and 
decreased  the  space  inside  it  lo  about  '.i  ft.  less 
than  it  should  have  been.     Some  of  ihe  piles 


in  such  a  bad  condition  the  concrete  lining 
was  placed  in  the  shaft  from  the  rcjck  surface 
up  above  water  level.  After  this  had  set  three 
small  chambers  of  about  2  cu.  ft.  each  were 
dug  out  of  the  rock  and  covered  over  with 
boards  and  burlap  Through  this  cover  a  hole 
was  left  and  an  8-in.  pipe  set  around  the  hole. 
Down  through  these  8-in.  pipes  tlie  pump  suc- 
tions were  dropped  and  then  a  30-in.  concrete 
floor  was  placed  covering  the  bottom  of  the 
entire  shaft.  After  it  had  set  for  several  days 
the  pump  suctions  were  withdrawn  from  the 
8-in.  pipes  and  caps  with  2-in.  connections 
screwed  on  their  tops.  See  Fig.  3.  (Irout  was 
then  forced  in  through  these  2-in.  connections 
»nd  allowed  to  set  for  several  day.s.  Then  the 
concrete  floor  was  drilled  and  blasted  out  and 
the  shaft  sinking  in  rock  was  started. 

At  shaft  1  very  little  difficulty  was  experi- 
enced except  for  the  fact  that  the  rock  was 
farther    down    than    expected    and    the    steel 
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Fig.    1 — Plan     and     Section     Showing     Shafts    and    Tunnel     at    Porter    Ave.     Bridge.    Buffalo   Water  Works. 
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to  haul  excavated  material  from  the 
I  the  dump  at  the  foot  of  Porter 
lese  teams  belonged  to  the  company, 
stabled  in  a  remote  part  of  the  city, 
vas  considered  economy  to  build  a 
id  have  them  on  the  work,  as  they 
herwise  be  obliged  to  be  on  the  road 
me  going  to  and  coming  from  work, 
^tra  teams  were  needed,  especially  at 
would  be  impossible  to  get  them. 
ift  4  there  was  no  plant  excepting  the 
ind  hoists.  All  hoisting  engines  were 
1111  by  steam,  but  were  piped  for  com- 
air  to.be  used  in  emergencies.  The 
part  of  the  pumps  were  also  run  by 
id  exh.-iusted  into  the  sumps, 
lacksniith  shop  was  equipped  with  an 
ill  sharpener,  a  compressed  air  liam- 
e  healing  furnace,  forge,  etc.  The  re- 
p  was  equipped  with  a  drill  tripod  for 
rills  after  they  had  been  repaired. 


did  not  penetrate  more  than  G  or  8  ft.,  which 
was  just  down  to  the  water  level ;  some  of 
them  spread  out  when  small  cobble  stones 
were  struck.  There  were  scarcely  a  dozen  all 
told  that  kept  in  their  proper  positions  and 
drove  anywhere  near  their  full  length  of  18 
ft.  In  addition  to  that  there  were  two  old 
drains  running  into  the  canal  through  the 
shaft  location  and  the  water  working  back 
around  these,  after  they  had  been  plugged, 
gave  a  lot  of  trouble.  It  was  found  necessary 
to  start  new  3-in  tongue  and  groove  sheeting 
12  ft.  long  inside  the  sheet  piling  after  a  depth 
of  about  9  ft.  had  been  reached  and  later  a  4 
ft.  set  was  started  below^  this  before  rock  was 
reached.  In  spite  of  all  precautions  the  shaft 
was  flooded  out  a  dozen  times.  To  crown  all. 
when  rock  was  finally  reached,  the  water 
pressure  blew  a  3in.  slab  o(if  the  top  of  the 
rock  and  large  quantities  of  water  came  up 
through  various  seams.    As  the  timbering  was 


sheeting  was  therefore  short.  However,  a  set 
of  6-ft.  sheathing  of  2-in.  matched  luniTjer 
reached  from  the  Ixittom  of  the  steel  sheeting 
to  the  rock.  Considerable  water  came  in  at 
the  rock  surface  and  good  clean  gravel  and 
sand  were  encountered  the  entire  depth  of  24 
ft.,  while  directly  across  the  canal  at  Shaft  2 
the  gravel  ran  only  a  short  distance,  after 
which  quicksand,  marl,  bard  pan,  and  then 
quicksand  again  were  found. 

At  Shaft  3  the  material  encountered  was 
clean  gray  sand  running  into  quicksand  at  the 
bottom  and  a  great  deal  of  water  was  found 
coming  in  on  the  rock  surface.  At  .Shaft  4 
the  material  was  nearly  all  a  stiff  red  clay  and 
this  was  the  drycst  shaft  of  the  four. 

In  sinking  the  shafts  in  the  soft  ground  the 
forces  were  worked  three  8-hour  shifts  with  a 
foreman  at  each  shaft  on  each  shift  and  a 
timber  foreman  and  timber  gang  to  look  after 
two  shafts  on  each  shift.     The  shafts  were 
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32x22  ft.  and  were  sunk  to  rock.  .All  shafts 
were  timbered  practically  alike  and  as  fol- 
lows :  The  sets  were  spaced  4  ft.  apart  and 
each  set  was  composed  of  a  12xl4-in.  ranger 
along  each  side  of  the  shaft  and  made  up  of 
two  l(5-ft.  lengths.  Across  each  end  was  a  12 
xll-in.  brace  driven  out  against  the  sheeting 
and  across  the  center  of  the  shaft  were  two 
12xl2-in.  braces  about  12  ins.  apart.  A  12x12- 
in.  corner  brace  was  placed  in  each  corner, 
with  a  3xl2-in.  plank  running  from  it  to  the 
center  brace,  and  spiked  on  the  face  of  the 
ranger,  while  a  second  3xl2-in.  plank  was 
spiked  on  the  face  of  the  end  braces  between 
the  toes  of  the  corner  braces.  In  the  corner  a 
3xr2-in.  plank  cleat  about  2  ft.  long  was 
spiked  on  the  ranger  to  hold  the  end  braces  in 
place  until  the  corner  braces  were  in.  The 
sets  were  laced  together  by  2xl2-in.  planks 
spiked  vertically  on  the  faces  of  the  rangers 
and  end  braces  and  on  each  side  of  the  center 


assortment   of   trouble,   I   will   briefly   describe 
the  work  on  each  one. 

Shaft  3. — This  shaft  at  Jersey  St.  was  the 
first  one  started  in  rock.  The  surface  of  the 
rock  under  the  quicksand  was  smooth  and 
level,  but  was  full  of  seams,  and  the  first  shot 
broke  it  back  badly  under  the  bottom  of  the 
sheeting,  wliich  had  to  be  redriven.  The  sec- 
ond shot  shaped  the  shaft  up  fairly  well  and 
with  very  little  water  except  what  came  in 
along  the  rock  surface.  The  dimensions  of 
the  shaft  in  rock  were  12x23  ft.  The  holes 
were  placed  as  shown  by  Fig.  7.  The  drill 
gang  of  five  runners  and  five  helpers  and  a 
foreman,  one  top  man.  nipper  and  signal  man 
came  on  at  8  a.  m.,  drilled  the  27  holes  and 
fired  the  cut  holes  before  4  p.  m.,  and  if  possi- 
ble fired  the  next  round  also.  At  4  p.  m.  a 
muck  gang  came  on,  consisting  of  a  foreman, 
ten  muckers,  signal  man  and  two  top  men  or 
dumpers,    besides   a    drill    runner   and    helper. 


three  other  seams  between  6  and  10  i\ 
were   discovered.     These   were  groute^'^ 
time,  but  the  rock  surface  under  the  Wm  1° 
the  sheeting  had  started  to  break  up  o? 
the   action   of   the    frost,   and  as  Shaf? 
fair  to  be  an  easier  job  it  was  decidedf 
Crete   Shaft   3   as   far   as   sunk  and  di 
tunnel   from   Shaft  4  and  then  finish 
partly  by  raising  and  partly  by  sinkin] 
cordingly,  holes  were  drilled  about  1 
around  the  sides  of  Shaft  3.     Into  the: 
the    ends    of    reinforcing    rods    were 
The  rods  were  then  bent  upward  and 
tal    reinforcing   wired    to    them.     See 
The  forms  were  put  up  and  the  conci 
ing  put  in  up  to  about  water  level  in  th| 
The  concrete  was  not  allowed  to  rest 
rock  bottom,  but  rested  on  boards  whit 
blocked    up    from    the    rock   and   whid 
later    removed,    leaving    the    lining   \u 
clear   of   the   rock  bottom.     When  the 


Concrete 
Fig.    2 — Plan    and    Section    Showing    Shafts    and    Tunnel    at   Jersey    Street    Bridge,   Buffalo   Water  Works. 


braces.  Spacing  blocks  or  posts  4  ft.  long  of 
12xl2-in.  timber  were  placed  in  each  corner 
and  under  the  center  braces  between  the 
rangers.  See  Figs.  4  and  6.  As  the  ground 
was  mostly  quicksand  and  always  wet,  it  was 
essential  that  no  movement  be  allowed  to  oc- 
cur, as  all  four  shafts  were  almost  under 
bridge  abutments,  so  the  braces  were  driven 
home  with  a  4,000-lb.  pile  hammer  swung  on 
the  hook  of  the  derrick.  When  rock  was  en- 
countered all  loose  spalls  and  pieces  were  re- 
moved and  the  sheeting  was  driven  down  firm- 
ly to  a  solid  bearing  on  the  rock,  while  oakum 
was  driven  into  all  cracks  and  1-in.  boards 
nailed   over   it. 

On  starting  the  rock  excavation  in  the 
shafts  the  plan  was  to  have  one  drilling  shift 
of  8  hours  to  drill  and  shoot  one  round  every 
24  hours,  and  two  mucking  shifts  of  8  hours 
each.  While  it  was  found  that,  with  the  class 
of  men  obtainable,  this  schedule  could  be  easily 
carried  out  under  ordinary  circumstances,  in 
this  case  the  enormous  amount  of  water  en- 
countered made  it  impossible  to  do  so.  .^s 
the  rock  work  in  each  shaft  was  different  from 
that  in  the  others  and  as  each  one  had  its  own 


whose  duty  was  to  finish  shooting.  The  re- 
maining holes  were  fired  at  lunch  time  (8  p. 
m.,  at  midnight  and  at  lunch  time  of  the  12 
o'clock  shift,  which  was  at  4  a.  m.  The  12  to 
8  o'clock  shift  was  made  up  exactly  the  same 
as  the  4  to  12  o'clock  shift.  No  trouble  was 
experienced  in  drilling  the  27  8-ft.  holes  and 
shooting  part  of  them  in  the  eight  hours,  al- 
though the  rock  was  fairly  hard  and  there  was 
no  trouble  in  getting  the  rest  of  the  holes 
fired  and  in  mucking  out.  in  the  Ifi  hours, 
making  a  progress  of  from  6  to  7  ft.  per  day. 
.After  three  days  of  this,  however,  the  prog- 
ress came  to  an  abrupt  halt.  One  of  the  drill 
holes  struck  a  water  seam  that  spouted  water 
at  considerable  pressure.  This  seam  was  struck 
with  a  4-ft.  steel.  Six  holes  were  drilled 
down  to  it  around  the  outside  of  the  shaft 
and  these  were  fitted  with  2-in.  nipples  with 
stopcocks  screwed  on  their  tops.  Grout  was 
then  forced  in  through  a  2-in.  hose.  .About  6 
batches,  each  consisting  of  1  sack  of  cement 
and  1  sack  of  sand,  were  forced  into  each 
hole.  Then  the  operation  was  repeated  until 
the  holes  were  full.  .After  the  cement  had  set 
for  a  few  days  new  holes  were  put  down  be- 
tween  the  ones   which  had   been   grouted   and 


had  been  driven  under  Shaft  3,  two  rou«' 
10-ft.  holes  were  drilled  from  below  aiil* 
or  three   short   rounds   were   drilled  am-h 
from  the  top,  breaking  through  after  t  v, 
rious  seams  were  grouted.     The  depth  itbi' 
shaft  was  16  ft.  in  earth  on  one  side  el  21 
on  the  other,  and  52  ft.  in  rock.    In  the  Itc- 
of  this  shaft  is  a  permanent  sump,  3x-J  f 
lined  with  concrete.    This  was  excavate(  ttt 
the  tunnel  and  the  shaft  were  completei 

Shaft  l.—Tliis  shaft  at  Porter  Ave.  w:  tl 
in  rock  and  was  sunk  with  the  least  trou'' 
any.  The  progress  was  slow,  however,; 
averaged  one  water  seam  about  every  8  < 
depth.  Added  to  this  w-as  the  fact  tt 
house,  with  people  living  in  it,  abutted  am 
the  corner  of  the  shaft  and  there  wer  2' 
tories  on  the  other  side  of  the  street,  Si  h' 
very  few  holes  could  be  fired  at  one  m 
Some  of  the  water  seams  at  this  shaft  sl« 
considerable  water,  but  were  so  close  h; 
neat  cement  mixed  in  a  thin  grout  woulilc 
the  seam,  with  half  a  batch,  near  the  '1' 
leaving  the  rest  of  the  seam  open.  1" 
seams  were  filled  with  dirt  and  broken  'O 
These  we  cleaned  out  by  turning  the  fi  ■" 
pressure  on   one  hole  and  opening  the    " 
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( icrs  alternately,  thus  blowing  out  the 
en  shooting,  this  shaft  was  covered 
ers  made  up  into  shutters  about  G  ft. 
16  ft.  long,  so  that  one  length  would 
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tillers 
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2'5ropCocJ<  for  r. 
Grouting' X 


'  'jck^tjrface^^^ 
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3-3etails  of  Temporary  Concrete   Bot- 
n      Rock  Surface  in  Shaft  2  to   Stop 
iflow  of  Water  from  Seams. 

llf  the  length  of  the  shaft  and  one  set 

i.df.     \Vhen  this  shaft  had  reached 

,',cd  grade  it  was  found  that  there 

i  ater  seam  only  2  ft.  above  tlie  grade 

le  innel  roof,  so  the  shaft  was  sunk  an 

and  a  temporary  sump  excavated 

sinking    this    shaft,    as    in    all    the 

>  ,.c  cut  holes  were  drilled  at  one  end 

;    t  to  be  under  the  center  braces.     The 

I      Shaft  4  was  14   ft.   in  earth  on  tlic 

si.  and  "24  ft.  on  the  higli  side  and  50  ft. 

ojl.— The  shaft  at  Porter  .■\ve.  was  the 
aft  on  which  rock  excavation  was 
ff  ind  was  one  of  the  slowest  in  sinking. 
\s  owing  to  the  large  amount  of  water 
Hired.  .-Xs  before  stated,  the  material 
1     rock  was  a  fine,  clean  gravel  which 


rock  surface  up  to  water  level.  This  plan 
could  not  ver>  well  be  carried  out.  as  either 
Shaft  1  or  Shaft  2  had  to  W  used  as  a  work- 
ing shaft  for  the  tunnel,  and  Shaft  i  was 
much  worse  than  Shaft  1.  since  the  sides  be- 
hind the  sheeting  were  caving.  Therefore  as 
the  work  had  to  be  completed  by  .-Xpril  lo,  the 
sinking  in  rock  at  Shaft  1  was  started  in  spite 
of  the  water.  The  latter,  although  plentiful, 
did  very  little  harm  ntitil  the  first  two  shots 
had  been  made.  The  sliaft  was  then  deep 
enough  so  that  the  water  ruiniiug  over  the 
edge  of  the  rock  drenched  the  men  and  froze 
on  the  machines,  hose  ami  ever>lhiiig  else.  It 
ivas_  iiupossible  for  the  men  to'  keep  dry ;  the 
snafi  was  m  a  very  exposed  place  near  the 
shore  of  the  lake,  and  1  have  seen  their 
clothes  frozen  on  them  so  that  they  could 
scarcely  get  out  of  the  bucket  after  coming 
on  top.  Canvas  was  tried  to  keep  the  water 
from  flying  all  over  the  shaft  and  was  a  par.- 
tial  success.  Large  sections  of  canvas  were 
hung  over  the  edge  of  the  rock  and  the  tups 
of  the  pieces  tied  back  to  the  sheeting.  The 
water  followed  the  canxas  down  and  as  the 
bottom  of  it  was  kept  within  a  few  feet  of 
the  bottom  there  was  not  much  water  splashed 
out  in  the  middle  of  the  shaft. 

A  water  seam  was  struck  alxnit  I  ft.  below 
the  rock  surface  which  prmed  troublesome. 
The  opcnin.g  of  the  seam  was  not  lar.ge  enou.gh 
to  admit  much  grout  anil  consequently  the 
latter  did  not  stop  the  water  and  when  the 
seam  was  cut  with  the  shaft  sinking  it  yielded 
a  considerable  How  with  no  chance  to  stop  it. 
Four  other  similar  seams  were  encountered 
and  when  a  point  about  2  ft.  below  the  tunnel 
roof  grade  was  reached  a  large  water  liearing 
seam  was  struck.  This  took  the  grout  freely 
and  the  flow  was  stopped.  However,  because 
of  the  location  of  this  seam  and  also  because 
the  rock  surface  was  much  lower,  than  ex- 
pected   the   tunnel    grade   was   lowered    12    ft. 


sump  3  ft.  square  and  :i  ft.  deep.  In  excavat- 
ing this  sump  it  was  discovered  that  there 
was  another  water  seam  about  "i  ft.  below  the 
grade  of  the  bottom  of  the  tunnel. 
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Fig.  4 — Plan  of  Shaft  1,  Showing  System  of 
Timbering   in   Soft   Ground. 

This  shaft  was  24  ft.  in  earth  on  the  low 
side.  32  ft.  on  the  high  side  and  4()  ft.  in  rock. 
It  was  sunk  to  112  ft.  below  water  level. 
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5 — General     Plan     Showing     Layout    of     Plant  for  Construction  of  Tunnels  Under  the   Erie  Canal  for  the  Buffalo  Water  Works. 


water  through  freely  and  there  was  no 
f  stopping  this  water  excepting  to  stop 
cavation   and   concrete   the   shaft    from 


and  the  shaft  was  finally  sunk  to  the  new 
grade.  In  this  shaft  as  in  Shaft  3  at  Jersey 
St.,    there    is    a    small     permanent     concreted 


Shaft  2. — This  shaft  was  sunk  from  the  top 
only  14  ft.  in  rock,  and  the  remaining  portion 
was  taken  out  from  the  bottom  after  the  tun- 
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nel  liad  been  driven  through.  As  before  de- 
scribed, a  concrete  bottom  was  put  in  tliis 
shaft  and  when  the  rock  excavation  was  start- 
ed an  8  ft.  round  hole  was  drilled  through 
this  concrete  and  into  the  rock.  As  this  con- 
crete lining  had  been  placed  in  the  sliaft  from 
the  rock  surface  np  to  water  level,  the  trim- 
ming holes  were  drilled   close  to  tlie   face   of 


To^v  Path_ 


Fig   6 — Cross   Section   Showing  Timbering  In 
Soft  Ground. 

the  concrete  and  slanting  outwards  so  that 
when  they  were  bottomed  they  were  slightly 
outside  the  excavation  line.  This  left  a  prism 
of  rock  to  be  removed  under  the  concrete 
walls,  but  this  was  easily  done,  as  the  surface 
rock  was  quite  seamy.  The  bottom  10  ft.  of 
the    concrete    walls    was    reinforced    with    old 
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Sect /on  at  Boffom 

Fig.    7 — Spacing    of    Holes    for    Blasting    In 
Shafts. 

Holes  13.  ]4,  15,  16,  19,  20,  11  and  22  —  cut  holes 

—  Ist  shot. 
Holes  17  and  18  =  trimming  holes — 1st  shot 
Holes  9.  10,  11  and  12  =  1st  side  round — 2d  shot. 
Holes    23,    24.    25    and    26  =  end    trimming    holes 

—2d  shot. 
Holes  5,  6.  7  and  8  =  2d  side  round  z^  3d  shot. 
Holes  1,  2,   3  and  4  ^  end   trimming  holes  =  4th 

shot. 

rails,  they  being  placed  in  two  lines  and  lap- 
ping at  the  corners.  The  first  set  of  four  lines 
was  directly  on  the  rock  and  every  2  ft.  ver- 
tically there  was  a  set  with  1  in.  square  rods  as 


vertical  reinforcement.  In  taking  out  the  shaft 
from  the  bottom  the  muck  was  allowed  to  re- 
main piled  up  within  8  or  10  ft.  of  the  roof, 
with  just  an  opening  from  the  tunnel  to  get 
up  the  machines,  etc.  Columns  were  set  up 
on  the  tnuck  pile  and  jacked  np  to  the  roof 
and  the  machines  mounted  on  arms  on  these 
columns.      .Several   water   seams   were   encoun- 


to   be   from    1-5  to  20   ft.  in  depth,  wj  i 
clay  and  gravel  beneath,  and  ruck'wf     5 
at  elevation  —90,  below  ground  level' 

The  test  was  made  in  caisson  No.  If',  !,■ , 
was  4  ft.  3  ins.  in  diameter  and  G4.T  jj"^' 
ground  level,  or  at  an  elevation  nf  _  -' 
Chicago  City  Datum. 

The  apparatus  consisted  of  a  loadij  ji 
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Fig.   8 — Method   of   Concreting    Shaft  3,  with     Excavation   Partially  Completed— to  :«p 

Water  from  Seams  and   Rock  Surface. 


tered  and  grouted.  Some  of  them  gave  con- 
siderable trouble,  as  they  would  not  take 
grout  no  matter  how  thin  it  was  mixed,  but  at 
the  same  time  flowed  sufficiently  to  require 
considerable  pumping.  This  shaft  was  32  ft. 
in  earth  on  the  high  side,  24  ft.  on  the  low 
side  and  46  ft.  in  rock. 

(To  be  continued.) 


Results  of  Tests  on  Chicago  Hardpan 

at  a  Depth  of  Fifty-one  Feet 

Below  Lake  Level. 

Hardpan  and  rock  underlie  the  clay  bed 
on  which  a  large  portion  of  the  city  of  Chi- 
cago is  located.  Deep  building  foundations 
generally  are  carried  down  to  one  of  these 
materials,  the  standard  construction  being 
wood  curbed  circular  wells  excavated  down 
through  the  clay  bed  and  filled  with  con- 
crete. No  tests  are  recorded  as  having  been 
made  on  the  bearing  powec  of  Chicago  hard- 
pan,  desoite  its  frequent  use  as  a  foundation 
bed,  until  the  construction  of  the  Cook  County 
Hospital  was  undertaken.  The  tests  made 
for  this  building  are,  therefore,  of  unique 
interest  and  we  give  them  here  from  a  dis- 
cussion before  the  Western  Society  of  Engi- 
neers, by  Mr.  Frank  A.  Randall,  Chief  Engi- 
neer for  Morey,  Newgard  &  Co.,  who  are 
engineers  for  the  work.  The  following  is 
an  abstract  of  Mr.  Randall's  discussion  : 

The  preliminary  borings  were  made  6  ins. 
in  diameter  for  about  30  ft.  in  depth  and  3  ins. 
for  the  balance  of  the  depth.  These  borings 
show  below  yellow  clay  a  thick  stratum  of 
"soft  sticky  clay"  down  to  about  37  ft.  below 
ground  level,  with  solid  blue  clay  running  into 
"liard  clay  and  gravel"  down  to  hardpan  at 
an  average  of  about  47  ft.  below  ground  at 
the  south  end  and  56  ft.  below  ground  level 
under  the  main  buiiding.  The  main  building 
is  about  550  ft.  long  by  70  ft.  deep,  and  has 
four  pavilions,  40  ft.  by  200  ft.,  projecting 
from  the  rear.  The  ground  area  covers  about 
75,000  sq.  ft.  Rock  was  shown  according  to 
the  borings  at  elevations  — 67  and  — 89.5  in 
two  cases,  but  the  latter  figure  was  assumed 
to  be  the  more  reliable.  Because  of  the  great 
difference  in  cost  between  caissons  to  hardpan 
and  to  rock  and  the  size  of  the  loads  to  be 
carried,  it  was  decided  to  use  hardpan  cais- 
sons, provided  the  test  showed  a  satisfactory 
Ia,>'er  of  hardpan,  with  rock  in-  the  same  rela- 
tive location  as  in  the  preliminary  borings. 
Bids  were  received  also  for  pile  foundations, 
but  as  the  prices  for  these  amounted  to  some 
$13,000  more  than  those  for  caissons,  the 
latter  were  used.  The  caissons  tested  were 
carried  on  down  after  the  test  to  determine 
the  thickness  of  the  hardpan  stratum  and 
the   depth   to   rock.     The  hardpan  was   found 


form,  e.xtra  bearing  plate,  wedges,  12.  : 
steel  tape,  straight  edge,  carpenter's  le\.  p 
form  scale,  13  tons  of  pig  iron  amx 
with  drum  for  raising  and  lowering  \  \; 
The  apparatus  as  used  is  shown  on  thcti 

The  timber  loading  platform  consist  i 
central   post   12x12   ins.,   with   two  8xipi' 
crosswise   at   the   top   and  covered  wi  S 
planking    (see    Fig.    1).      The   post  w  v 
with      a      steel      plate      12.xl2     .sq.     I 
ins.     thick.      The     extra     bearing    pla 
a  steel     plate     12xl2.x2     ins.,     and    ws^  t 
l)eneath     the     loading     platform,    restj 
rectly  on  the  hardpan.  Four  wedges  wet- 
to     steady     the     platform,    loosely    pls'd, 
shown  in  the  sketch   (see  Fig.  2).  ; 

The  steel  rod,  2  ins.  in  diameter  anal 
12    ft.    long,   sat   in   a   babbitted  hole,  1 
deep,    in    center    of    the    platform,     i 
upper  end  of  this   rod  the  steel  tape    s 
tached.      The    rod    projected    up  throii 
pig   iron    and   thus   permitted   the  tapco 
unfastened  while  pig  iron  was  being  ve 
into    well.      The    tape    was    an   ordinal  s' 
tape,  graduated  to   feet  and  inche.i.      ; 

The   straight   edge  was  as   shown  iidetait 
and    was    found    perfect   when   tested  .•  re- 
versal   of    the    carpenter's    level,   whicllatter 
was  of  more  than  ordinary  sensitiven.  ^vA 
accuracy.      The    olatform    scale   was  cai- 
from   the  hospital  and  was  found  corn 
checking      same      against      known     \.%^ 
Thirteen  tons  of   pig  iron  was  on  ha; 
only  about  tw'elve  tons  of  this  was  us  t.... 
amount  being  considered  sufficient  by  i'wa- 


Fig.  1 — View  of  Load   Platform  for  Ttinj 
Bearing  Power  of  Soil  at  the  Bottom  itli« 
Caisson. 

cerned.     The  tripod  was  of  ordinary  coi't 
tion,  such  as  was  used  on  the  work  f  '^ 
cavating  and  filling  wells. 
Profi-rfurc— Water  had  been  standing  t""-' 
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-    several    days    and    tliis    water    was 

io\li  Friday   morning,   on    Jan.    -JOth.      It 

i   do   necessary    to   deepen    well    between 

n*  ft.  in  order  to   remove  earth  which 

bin  softened  by  the  standing  water. 

,5   )on   as    this   was    done    a    hole   4    ins 

p  id  about  18  ins.  square  was  due  in  the 

leiiif  the  bottom  of  tlie  well  and  the  bot- 

I  cefully  cleaned  and  leveled.    The  extra 

ri?  plate  was  then  set,   leveled  and   cen- 

•d'l   this  hole.     It  had  been   intended  to 

los  the  central  hole  in  a  wooden  box  of 

r  'les,  to  be  backed  up  with  concrete  and 

•  t  keep  all  water  out  of  hole,  but  water 

nKd    in    from   above    directly    into    holt, 

th:  had  to  be  abandoned. 

,t  30  p.  m.  (Friday)  a  start  was  made  at 

trie   the   platform,    but    due    to    the    fact 

platform  had  to  be   rotated  so   that 

uld  clear  lugs  in  rings  of  lagging, 

ii  was  not  in  place  until  7 :_'.")  p.  m. 

was    raised    and     dropped     several 

•  bearing  plate  in  order  to  force  out 

ui  ii  as  possible  of  the  earth  which  had 

IP  d  off  into  hole. 

of    pig    iron    onto    platform    was 

-  ;40  p.   m.     Pig  iron   was   weighed 

]   ii.iichcs    averaging   about    600    lbs.    as 

lowered  and  placed.     The  pigs   were 

■     "1^    size    and    were    placed    in    layers 

,rs   and    headers    radiating    toward 

I  bonded  together  in  addition  by 
■.s  of  wood  as  deemed  necessary. 
.11  was  placed  closer  than   IVa   ins. 

^ing,  the  nile  when  completed  being 
in  diameter  and   a   little   over   IJ 
,  1 

i<  readings  were  taken   at  intervals,  the 

'    ing  as  follows:    A  permanent  bench 

~tablished  upon  water  table  of  pres- 

.1  building,  within  4  ft.  7  ins.  of  the 

well.    Elevation  of  B.  M.  =  +17.49 

This  was  leveled  across   from  the 

the  tape  by  means  of  straight  edge 

;pe  to  the  nearest  1/16  in. 

lings  taken   were  as   shown   in  tlie 

t.ible; 

Load.  Reading. 

rt.  Ins. 

ni 4,079  52     4>4 

rii lO.S.ST  52     4  15'lfi 

■n 17.:!C2  52     4  15/11' 

2:i.lS!l  52     4  15/lC 

i;|  a.   m 24,1S0  52     5^4 

II  tested  was  a  very  wet  one,  due 
t  that  two  sewers,  6  and  9  ins.  in 


4'-7" 

CARPENTERS 
LEVEL- 


UI 
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diameter,  were  cut  into  in  sinking.  This  well 
was  the  wettest  one  encountered.  From  about 
12  ft.  to  14  ft.  of  water  stood  in  the  well 
during  test. 

When  the  platform  and  bearing  plate  were 
removed  it  was  noted  that  Vg  in.  of  compressed 
earth  adhered  to  top  of  loose  bearing  plate. 

CONXLUSIONS. 

The  caissons  were  designed  for  44,000  lbs. 
per  square  foot  at  lop  of  caisson  and  were 
belled  twice  the  diameter  of  the  shaft.  Con- 
sidering hardpan  at  60  ft.  below  the  surface, 
the  unit  designing  load  on  the  latter  is  about 
13,300  lbs.  per  square  foot,  or  about  one-half 
of  the  test  load.  The  test  load  was  applied 
to  1  sq.  ft.,  while  the  area  of  the  well  was 
about  16  sq.  ft.  It  is  not  known  how  much 
bearing  value  of  the  hardpan  is  increased  when 
the  caisson  is  completed  and  the  well  com- 
pletely filled,  but  it  must  be  a  very  material 
increase.  Tlie  results  indicate  that  the  hard 
pan  stratum  will  carry  the  load  designed 
for  with  safety.  Doubtless  a  portion  of  the 
settlement  was  due  to  the  compression  of 
the  loose  soil  which  sloughed  in  at  platform 
was  being  lowered. 

The  test  was  conducted  by  Morey,  Newgard 
&  Co.,  under  the  personal  supervision  of  the 
author.  The  W.  J.  Newman  Company,  con- 
tractors for  the  caissons,  supplied  labor  and 
material.    The  total  cost  of  the  test  was  $-10ii. 


Fig.    2 — Details    of    Apparatus    for    Testing 
Hardpan    in   the   Caisson. 
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iiction  of  Concrete  Sidewalk,  Curb 
and  Gutter  Construction. 

iiiiuted  by  Jerome  Cochran.  C.  E..  Formerly 
esi^ing:  Engineer,   Trussed  Concrete 
Steel  Co.,  Detroit,   Mich. 

series  of  articles  on  the  inspection  of 

ij'te   work,   of    which    this    is   the    eighth, 

'en  planned  in  opposition  to  the  general 

ption  on  the  part  of   writers  that  stan- 

or  methods  of  construction  have  been 
igo  established  and  have  become  com- 
vnowledge.     The  first  article  on  "Direc- 

snd  Suggestions  for  the  Inspection  of 
etc  Materials"  appeared  in  this  journal 
in.  31,  1912 :  the  second  article  on  "Pro- 
_ning  and  Mixing  Concrete"  appeared  on 
7,  1912;  the  third  article  on  "Inspection 
Jrms  and  Centering"  appeared  on  Feb. 
'12:  the  fourth   article  on  "Inspection  of 

Reinforcement"    appeared    on    Feb.    28. 

the  fifth  article  on  "Inspection  of  Con- 

ig"  appeared   on   Mar.   6    and    13,   1912; 

•-  ixth   article    on   "Inspection   of    Surface 

hes    for    Concrete    Work"    appeared    on 

20,  1912;  and  the  seventh  article  on 
•ection  of  Waterproofing  for  Concrete 
t"  appeared  on  April  3  and  10,  1912.  The 
A'ing  article  relates  to  the  inspection  of 
ete  sidewalk,  curb  and  gutter   construe- 


There  are  certain  rules  that  must  be  ob- 
served in  concrete  sidewalk,  curb  and  gutter 
construction,  and  success  depends  entirely  up- 
on how  much  attention  is  given  to  same. 
Many  sidewalks,  curbs  and  gutters  are  built 
which,  sooner  or  later,  become  more  or  less 
defective.  While  defects  may  be  found  in 
concrete  sidewalks,  curbs  and  gutters,  it  is 
probable  that  these  defects  may  be  traced  to 
the  contractor  or  inspector,  owing  to  the  lack 
of  knowledge  of  the  materials  used  in  con- 
struction: to  inexperience;  or  to  neglect  in 
appreciating  the  importance  of  minor  details. 
The  cau.se  of  these  defects  will  be  pointed  out 
and  a  means  by  which  they  may  be  avoided 
suggested. 

Concrete   Sidewalks. 

Concrete  sidewalk  construction  is  a  task  for 
experienced  and  skillful  workmen  which  is 
often  undertaken  by  unskilled  and  inexperi- 
enced workmen.  Its  inspection  demands  close 
attention  to  many  small  structural  details 
which  have  been  proved  essential  to  good 
workmanship  and  to  the  skill  and  honesty  of 
the  men  doing  the  work.  Defective  work 
frequently  results  from  failure  on  the  part 
of  the  builder  or  the  inspector,  to  appreciate 
the  importance  of  watching,  closely  these 
smaller  details,  which  are  considered  by  some 
as  of  minor  importance.     The  necessary  qual- 


ifications for  the  constructicrti  of  sound  and 
lasting  work  are  good  materials,  proper  meth- 
ods and  careful  workmanship.  Failure  to 
provide  these  will  often  result  in  disappoint- 
ment. Poor  workmanship  and  neglect  of  cor- 
rect principles  of  construction  are  responsi- 
ble for  practically  all  failures  that  occur  in 
this  class  of  work.  Failures  which  can  be 
positively  charged  to  poor  materials  are  few, 
though  frequently  materials  are  used  which 
could  be  improved  by  a  more  careful  and  in- 
telligent selection,  without  adding  to  the  cost 
of   the  work. 

It  is  not  uncommon  to  hear,  as  an  argu- 
ment to  prove  proper  workmanship  in  a  de- 
fective walk,  that  the  same  workmen  had 
laid  satisfactory  walks  by  the  same  methods. 
Simply  because  one  job  was  laid  without  any 
regard  to  proper  method  of  construction  and 
is  satisfactory,  is  no  argument  that  the  same 
can  be  repeated,  as  the  conditions  vary  in 
every  case.  The  weather  condition  at'  the 
time  a  walk  is  constructed  has  a  marked  ef- 
fect upon  its  behavior,  and  is  not  always  the 
same,  so  that  a  walk  placed  on  a  damp, 
cloudy  day  has  a  better  chance  than  when 
it  is  hot  and  dry,  and  no  precautions  are 
taken  to  prevent  the  work  drying  out  too 
fast.  The  drainage  and  foundation  of  the 
work  may  be  entirely  different,  and  the  gravel 
used  m.iy  be  more  evenly  proportioned,  as  in 
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no  quarry  or  pit  does  it  run  the  same  en- 
tirely throughout. 

Dcsiytiation  of  Concrete  Sidewalks. — Side- 
walks "composed  of  Portland  cement,  sand 
and  broken  stone  or  gravel  in  the  base,  and 
Portland  cement  and  sand  or  granite  screen- 
ings (or  other  screenings)  in  the  wearing 
surface  are  variously  called:  "Artificial 
Flags."  ".Artificial  Stone  Flagging."  ".-Artificial 
Stone  Sidewalks,"  ".Artificial  Walks."  "Cement 
Concrete  Sidewalks."  "Cement  Sidewalks," 
"Cement  Walks,"  "Concrete  Sidewalks,"  "Con- 
crete Walks,"  "Granolithic  Cement  Concrete 
Sidewalks,"  "Granolithic  Sidewalks,"  "Grano- 
lithic Walk.s,"  "Portland  Cement  Concrete 
Sidewalks,"  "Portland  Cement  Flag  Stone- 
walks,"  and  "Portland  Cement  Sidewalks." 

The  styles  of  construction,  however,  vary 
less  than  "the  names  by  which  Portland  cement 
concrete   sidewalks   are  designated. 

GENERAL    REQUIREMENTS. 

Thickness  of  Walk.—T\\t  thickness  of  the 
walk  should  be  determined  by  the  location, 
the  amount  of  travel,  and  danger  of  being 
broken  by  heavy  bodies  falling  on  it,  or  by 
frost. 

Business  front  walks  should  not  be  less 
than  4  inches  thick  and  may  be  6  inches  thick 
with  profit.  The  top  coat  or  wearing  surface 
of  business  walks  should  not  be  less  than  \Vi 
inches  thick,  and  for  driveways  subjected  to 
excessive  wear,  the  wearing  surface  should 
be  at  least  1%  inches  thick,  preferably  2 
inches  thick. 

In  residence  districts  the  wearing-  surface 
sliould  not  be  less  than  1  inch  thick  and  the 
thickness  over  all  for  different,  widths  of 
walks  should  be  as   follows : 

4  feet  wide  should  be  3%  ins.  thick. 
4%  feet  wide  should  be  3%  ins.  thick. 

5  feet  wide  should  be  4  ins.  thick. 
(3  feet  wide  should  be  4%  ins.  thick. 
7       feet   wide  should  be  5       ins.  thick. . 

.All  other  widths  less  than  the  above  should 
be  3%  inches  thick  at  the  center  and  at  the 
edges   3  inches  thick. 

Size  of  Blocks. — The  size  and  shape  of 
blocks  or  flagstones  into  which  a  walk  is  di- 
vided are  governed  largely  by  the  width  of 
the  walk,  the  local  practice  and  personal 
tastes.  Blocks  nearly  but  not  quite  square 
have  a  better  appearance  than  those  which 
are  distinctly  oblong.  The  slabs  should  not 
contain  over  3G  square  feet  of  surface,  and 
should  not  be  over  6  feet  in  any  one  direc- 
tion   without    being    reinforced. 

Slope  of  Walk. — To  prevent  water  from 
lying  on  the  sidewalk,  it  must  not  be  level, 
but  slant  or  "grade"  a  little  to  one  side,  so 
that  rain-water  will  drain  ofif.  If  the  side- 
walk has  not  a  considerable  longitudinal  slope, 
it  should  be  given  a  transverse  slope  of  about 
a  quarter  (%)  of  an  indi  to  the  foot  to  pro- 
vide for  draining  the  surface.  Some  cities 
build  their  walks  with  a  slope  of  about  % 
inch  to  the   foot  toward  the  gutter. 

Ciirznng  Upper  Surface  of  Walk  for  Drain- 
age.— The  straight  edge,  employed  to  level 
the  surface  of  the  walk,  may  be  cut  in  an 
oval  form,  pressing  the  surface  concrete  into 
a  convex  form,  and  thus  providing  a  surface 
from  which  all  water  will  easily  drain.  The 
height  of  the  center  should  not  be  too  great 
or  it  will  make  it  unpleasant  to  walk  upon 
same,  if  the  walk  is  narrow,  yet  must  be  high 
enough  to  readily  allow  the  water  to  drain 
off.  This  method  of  draining  the  upper  sur- 
face of  sidewalks  is  very  seldom  used,  it 
being  much  better  to  slope  the  walk  as  men- 
tioned above.  There  are  two  principle  ob- 
jections to  laying  sidewalks  with  a  crown, 
one  being  that  one-half  the  drainage  is  on 
the  wrong  side,  i.  e.,  away  from  the  curb  or 
gutter ;  and  the  other  being  that  they  are  par- 
ticularly ugly  at  points  of  intersection  on  ac- 
count of  the  hollow  left.  A  crown  on  a  cross- 
walk, however,  if  not  too  high,  is  very  de- 
sirable and  preferably  it  should  be  very  slight 
in  the  center  of  the  walk  and  rather  steep 
at  each  side,  where  the  road  material  banks 
up  against  it. 

CONCRETE    MATERIALS. 

_  The  selection  of  materials  is  the  first  con- 
sideration and  is  an  important  matter.     Great 


care  must  be  exercised  in  the  selection  of  the 
various  materials  used  in  the  construction  of 
concrete  sidewalks,  for  if  any  defective  mate- 
rial is  used,  it  will  be  bound,  like  poor  work- 
manship, to  show  in  a  short  time. 

Cement. — Only  the  most  uniform,  sound, 
strong,  slow-setting  Portland  cement  should 
be  used,  one  that  has  been  manufactured  and 
known  for  a  inmiber  of  years  and  that  has 
become  recognized  as  a  standard  for  side- 
walks. Rosendale  and  other  forms  of  nat- 
ural cement,  as  well  as  Pussolan  cement,  are 
not  suitable  for  this  work,  the  former  be- 
cause of  its  low  strength  and  inability  to  re- 
sist abrasion,  and  the  latter  because  in  work 
above  ground  it  is  weakened  by  the  action  of 
the  atmosphere.  Nothing  can  take  the  place 
of  standard  Portland  cement,  and  care  must 
be  taken  to  secure  a  good  grade.  The  cement 
should  comply  with  the  Standard  Specifica- 
tions for  Portland  Cement  of  the  Am.  Soc. 
for  Testing  Materials,  adopted  June,  1904,  to- 
gether with  subsequent  changes  and  amend- 
ments. 

Many  attempts  have  been  made  to  use  nat- 
ural cement  for  the  concrete  base  of  the  walk 
and  Portland  cement  for  only  the  finishing 
coat  or  wearing  surface.  This  practice,  how- 
ever, is  not  to  be  commended,  owing  to  a 
tendency  for  the  two  to  separate.  This  is 
probably  due  to  the  fact  that  the  Portland 
cement  mortar  was  put  upon  the  base  before 
the  base  was  set  and  the  difference  in  the 
amount  of  contraction  of  the  two  concretes, 
while  setting,  prevented  a  union  being  formed. 

Sand. — The  sand  must  be  clean  and  coarse, 
graded  in  size  from  medium  to  coarse  grains, 
free  from  dust,  loam,  or  other  foreign  mat- 
ter. At  least  75  per  cent  of  a  sand  should 
be  retained  on  a  40-niesh  sieve,  with  the  par- 
ticles well  distributed  between  that  size  and 
the  size  passing  a  4-mesh  sieve,  with  an  in- 
creasing proportion  on  the  coarser  sieves. 
.Avoid  the  use  of  sand  that  is  too  fine. 

Limestone  Screenings. — The  use  of  lime- 
stone screenings  in  sidewalk  concrete  is  not 
advisable.  While  limestone  screenings  may 
prove  a  success  in  concrete  used  in  founda- 
tions and  underground  work,  they  have  not 
shown  the  same  efficiency  in  sidewalk  con- 
crete where  they  were  exposed  to  the  ele- 
ments and  to  extremes  of  heat  and  cold.  Lime- 
stone expands  on  receiving  moisture  and  con- 
tracts in  drying,  and  this  action  will  cause  hair 
cracks. 

Broken  Stone. — Broken  stone  for  concrete 
should  be  a  good  hard  stone,  giving  many 
angles  in  the  fracture,  and  that  will  not  be 
afifected  by  the  weather.  It  should  be  screened 
dry  through  a  P/i-inch  mesh  and  be  retained 
on  a  %-inch  mesh.  It  should  be  free  from 
dust,   dirt,   or   other    foreign   substance. 

Gravel. — If  gravel  is  used,  it  must  be  washed 
river  or  beach  gravel,  free  from  clay,  loam, 
dust  or  other  foreign  matter,  and  varying  in 
sizes  from  that  retained  on  a  %-inch  mesh 
to  the  largest  passed  by  a  P/4-inch  mesh. 

Unscreened  Gravel. — If  unscreened  gravel  is 
used,  it  should  be  clean,  hard  and  contain  no 
particles  larger  than  i%  inches.  The  pro- 
portion of  fine  and  coarse  particles  must  be 
determined  and  corrected  to  agree,  with  the 
requirements   for  broken  stone  concrete. 

Grit  Screenings  or  Crusher  Dust. — These 
are  for  the  wearing  surface  and  should  be 
of  crushed  quartz,  granite  or  other  hard, 
tough  stone,  free  from  all  foreign  matter^ 
and  crushed  so  that  the  largest  piece  will 
pass^  through  a  sieve  of  %-inch  mesh,  the 
particles  graded  in  size  from  fine  to  coarse, 
the  crusher  dust  to  contain  not  over  25  per 
cent  of  fine  dust. 

Sand  does  not  make  as  good  a  wearing  sur- 
face as  broken  stone  or  gravel  screenings. 

Water. — Water  should  be  reasonably  clean, 
free  from  oil,  acid  and  alkalis.  Clear  rain 
or  irver  water  is  best,  since  water  from  wells 
or  springs  oftentimes  contains  acid  or  other 
deleterious  matter.  Water  should  be  fresh 
and  free  from  earth,  dirt  or  sewage.  .A  soft 
water,  clean  and  clear,  used  not  too  cold,  will 
give  the  best  results. 

Boards. — All    material     used    in    the    work 


should  be  placed  on  clean  boards  ,i  a,  ■ 
spector   should   reject  any  not  so  Lh   '"' 

Material  From  Old  Concrete  WaliSyi, 
old   concrete   walks   are   torn  up  ,/    ""* 


progress  of  the  work,  the  contractc,  * 
times  permitted  to  rccrush  the  coin""'!! 
use  it  in   the  base  of  the  new  wal 


GRADING   FOUNDATION. 


The  sidewalk  should  be  excavated iH     j 

lie 
wings   and   crossinffs.   as   showiP'™"^ 


ed    to    the    depth    and    width   show 
drawing    having    reference    thereto, ncy- 


Oil  Hie 


all      wLiga     aiiu     ^njssuius.     aS     SnOWlhn   nil 

and  to  the  levels  given  on  the  groij  \If' 
engineer.     The  site  should  be  caref(  1;.  , 
ofif,    running  the   lines   such  a  dist|e",„,„ 
that  the  distance  between  them  is  aht  i  i 
wider  than  it  is  desired  to  make  tllfi„jsy 
walk.      The    grading    must   be   smctily  Z. 
neatly  done,  all  large  stones,  bowidg  V 
sods   and   rubbish   of   every  descripn  ii, 
removed  from  the  grade,  and  the  eii-e  •' 
must  be  made  to  conform  fully  to  '  r 
and  the  grade  of  the  walk  when  fiijit- 
is  well  to  do  the  excavating  and  filw  , 
time  before  the  concrete  is  put  in,  ts  ^ 
ing  thorough  setting. 

Depth  Below  Grade  of  Walk;  Siie- 
excavation  should  be  made  to  the  b- 
previously  determined  upon.  It  is  oi 
sible  here  to  state  exactly  what  theef 
excavation  should  be  as  it  dependsbo 
climate  and  the  nature  of  the  groil, 
deeper  in  localities  where  heavy  fns 
or  where  the  ground  is  soft  than  ii,;li 
were  there  are  no  frosts.  In  the  foiei 
the  excavation  may  have  to  be  caijd 
depth  of  12  inches  or  more,  where  i 
latter  from  4  to  6  inches  may  be  i(h 
The  sub-grade  should  have  a"  slopti 
the  curb  of  not  less  than  %  inch  pefo 

Excavations. — In  places  where  cutti- i- 
essary  to  bring  the  sidewalk  to  thee'i 
grade,  no  plow  should  be  used  bel( 
three  inches  above  the  surface  to  \ic, 
sub-grade  is  to  be  graded.  The  'n: 
three  inches  should  be  carefully  dr'se 
with  picks  or  other  hand  tools.  TIijx 
tion   should   be  kept  free   from  wate 

Consolidation  of  Trenches,  Etc. — .Aire 
or  excavations  that  have  been  madfi 
in  connection  with  sewers,  private  d  r 
or  water  pipes,  telephone  or  electi  ', 
pipes  or  conduits,  etc.,  and  which  n 
thoroughly  settled,  should  be  opene&u! 
refilled,  in  six-inch  layers  of  gravel  r 
earth,  well  tamped,  and  watered  if  uc^ 
until  solid.  j 

Defective  Places. — .All  soft,  boggy,  onsv  i 
defective  places  encountered  in  excati> 
elsewhere,  should  be  wholly  removeco 
depth  and  extent  as  may  be  neces.'v 
all  depressions  filled  with  suitable  fiig 
terial  (preferably  gravel),  which  sul 
thoroughly  compacted  by  flooding  ai  t 
ing  in  layers  not  exceeding  six  i'lc.  . 
thickness.  ■' 

Boulders,  Trees,  Etc. — All  bouIder:st'''nf 
rocks,  stumps,   roots  of  trees,  walls     • 
obstructions    found    upon    the   line 
should  be  removed.     Trees  should  n -bt  i:i 
jured,  cut  down  or  otherwise  disturbc  exccf 
by    order    of    the    engineer.     Roots 
which   are  not   removed,  but  which  : 
tiguous    to   the    line    and    grade   of  I 
or  in  any  way  interfere  therewith,  sul 
properly  trimmed  and  cut  away.    Any  Ci 
moved  should  be  grubbed  for  the  enti  widt 
of   the   sidewalk   and   also  its  roots   it  ri< 
above  the  level  of  the  sub-grade.    Lar  ' 
are  sometimes  covered  with  earther.w;-  i 
pipes. 

The    heaving    and    throwing   of  wcs,  si 
often  attributed  to  tree  roots  growinjip  un 
der   the   walks,   is   more   often  the  nit  o 
the    movement    of    the    earth    caused  y  '"' 
swaying  of  nearby  trees,  especially  lai  '' 
Roots,   however,   do   grow   close  to  l 
Crete   walk,   as   they   find   moisture  th'. 
elm   and  maple  roots  should  be  look  j 
especially,  as  they  are  likely  to  cause  I  '""'^ 
trouble. 

Surplus  Material  Required  by  Ci~' 
lumber,  stone  flagging,  dirt,  or  other  r  ^' 
of  value  arising  from  the  work  or  i  l 
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•  r-f  should  not  be  tlirown  away  wast- 
.ir'wise  disposed  of,  without  the  eu- 

Ivritten  sanction.  The  inspector 
'/that  the  above  mentioned  surplus 
llire  conveved  and  deposited  in  such 
ilnay  be  directed  by  the  engineer,  and 
V  of  the  excavated  material  is  piled 
i'.ides  of  the  walk,  except  by  the 
■n  permission. 
/,    \[oterial  Not  Required  by  City.— 

/rplus  materials  are  not  required  by 
vithe  inspector  should  see  that  they 
'fled  of  bv  the  contractor   in  such   a 

•  *.  not  to  cause  a  nuisance,  injury  or 
;r;nce  to  the  city  or  to  public  or  pri- 

\iBehw  Sub-grade.-ExcavaUons  be- 
e  roper  level  of  sub-grade  should  be 
Jwith  suitable  material,  solidihed  by 

tt   Cuts— In  cutting,   the   contractor 

'  -ciiuired  to  excavate  for  a  sutficicnt 

■ve  a  slope  of  1%  horizontal  to 

m  a   point   one    foot    from   the 

U 

.l,7;<_When  the  sub-grade  occurs  on 

iralion  requires  very  careful  at- 

nv    foundation     failures    can    be 

'operly  made  fills.     The  material 

;  in  case  of  a  till  should  be  good 

upper  portion  of  the  fill  should 

layers  not  to  exceed  G  inches  in 

1   each   layer   thoroughly   packed 

tamping.     In   no  case  should  a 

ted  in  lavers  exceeding  10  inches 

The  nil  should  be  flooded  with 

cr  to  thoroughlv  settle  it.     Care 

•.  to  see  that  fills  are  thoroughly 

.1  are  free  from  large  stones  or 

terials. 

I  all  fills  should  extend  at  least 
yond  the  walk  on  each  side.  It 
jw  they  wash  or  cave  down  so 
.;e  of  the  sidewalk  slab  is  left 
~o  tip  or  break  down  under  load, 
s  can  be  attributed  to  fills  having 
:oo    narrow    and    then    left    un- 


f  the  fill  should  be  given  a  slope 

'i,  so  that  it  will  not  slip  away, 

.ranular   materials    are    used,    the 

be  banked  v;ith  sod  or  clay. 
,e  sidewalk  should  be  constructed 
lankment  until  the  same  has  suf- 
'.ed  to  afford  a  stable  foundation, 
inent  must  be  made  proof  against 
1  out. 
Areas,  Window  Openings,  Stop 
Etc.— In  excavating  for  founda- 
iwalks,   care   must   be   taken   not 
:iie  window  openings,  areas,  coal 
^  lamp  posts,  hydrants,  or  water 
■ock  boxes,  down  pipes  or  other 
appliances    that    may   be    in,    or 
,1   present  walk,  and  care  must  also 
,li  to  prevent  material  of"  any  descrip- 
fling  into  the   stop-cock   boxes,   or   in 
IV    injuring  or  affecting  them  so  as  to 
■     with  their  proper  working.     Wher- 
und  necessary  to  cut  or  alter  pri- 
nr  driveways',  they  should  be  re- 
placed  in  a  satisfactory   manner. 
'/  Remoiing  Existing  Walk. — The 
«ijr  should  be  required  to  remove  exist- 
Jks  in  small  sections  only,  sufficient  to 
•' ;c  day's  work,  and  so  as  to  inter- 
■le  business  of  the  street  as  little 
At  the  close  of  each  day's  work 
ould  be  left  in  such  a  state  as  to 
lect   safety   to   the   public.      Lamps 
ill  be  provided  wherever   necessary,   and 
lunces   it  may   be   advisable   to   enclose 
|5  of  the  walks  by  barricades. 

PREPARATIOX   OF   SUB-BASE. 

the  sub-grade  prepared  as  above  and 

rispection  and  acceptance  of  the  same, 

i'  be  placed  the  sub-base. 

*  ^ess   of  Sub-base. — The    thickness   of 

'  -base  may  vary  from  nothing  to  twelve 

In  localities  unaffected  by  frost  and 

soil    sufficiently    porous    to    carry    off 

water,  the  sub-base   may  be   omitted 

and  the   concrete   laid   upon   natural 


ground  excavated  to  the  required  depth ;  but 
in  clay  soil  in  northern  climates,  twelve  inches 
of  sub-base  may  be  required.  .\n  average 
thickness  for  a  sul)-base  is  1  to  <)  inches,  al- 
though in  warm  climates,  if  the  ground  is 
firm  and  well  drained,  the  sub-base  may  only 
be  ■_'  or  3  inches  thick  or  omitted  altogether 
as  stated  above. 

Materials  for  Sub-base. — The  materials  for 
a  sub-base,  where  such  is  required,  should  be 
clean,  hard  cinders,  slai;.  broken  stone,  coarse 
sand,  gravel,  broken  bricks  or  other  similar 
materials.  In  order  to  make  it  more  porous, 
broken  stone  or  gravel  should  be  screened. 
Whatever  material  is  employed  it  should  be 
of  such  a  character  that  it  will  withstand 
tamping  without  crushing  to  an  extent  that 
will  prevent  proper  drainage.  The  best  ma- 
terial for  this  sub-base  is  broken  stone  vary- 
ing in  size  from  Vj  indi  to  3  inches.  Steam 
cinders,  however,  are  more  commonly  used, 
on  account  of  being  cheaper  than  broken  stone. 
Care  must  be  taken  to  eliminate  the  fine  ma- 
terial from  the  cinders.  Shells  are  sometimes 
used. 

Placing  and  Compacting  Sub-base. — What- 
ever material  is  employed  it  should  be  evenly 
spread  upon  the  sub-grade,  should  extend  at 
least  two  inches  beyond  the  edges  of  the  walk 
and  should  be  thoroughly  rammed  so  as  to 
present  a  firm  and  unyielding  surface.  This 
is  a  part  of  sidewalk  work  which  is  often 
neglected.  Stone  should  be  sledged  and  light- 
er materials  tamped  with  iron  tamper.  The 
common  practice  of  filling  excavations  or 
trenches  bv  shoveling  cinders,  etc.,  from  wagon 
without  evening,  etc.,  and  often  allowing  it  to 
be  used  for  walk  (path  through  middle)  for 
some  time  before  it  is  used  is  very  objection- 
able, and  has  proven  ruinous  to  many  walks 
otherwise  well  made.  .'V  heavy  iron  roller 
should  be  used  and  the  cinders,  etc.,  kept 
cvenlv  tamped  when  put  in.  It  is  not  so 
much  that  thev  are  tamped  hard  as  that  they 
are  even  (edges  and  middle  alike).  Care  must 
be  taken  to  see  that  the  top  of  the  sub-base  is 
made  smooth  and  to  grade.  The  writer  would 
suggest  that  w-here  broken  brick  and  cinders 
are  used  that  in  addition  to  tamping  them 
thoroughly  tliat  they  be  covered  with  a  layer 
of  sand  in  order  to  prevent  opposite  action  in 
expansion   from   freezing. 

The  finished  sub-base  should  be  kept  at  least 
fifty  feet  in  advance  of  the  placing  of  any 
concrete. 

Wet  Material.— While  compacting  the  sub- 
base  the  material  should  be  thoroughly  wet 
and  should  be  in  that  condition  when  the  con- 
crete is  deposited.  Cinders  or  sand  must  be 
thoroughlv  wet  when  being  rammed.  Enough 
water  should  remain  in  the  sub-base  to  render 
the  surface  as  moist  as  the  concrete  base  at 
the  time  the  latter  is  laid,  or  if  the  work  has 
been  delaved,  the  sub-base  should  be  sprinkled 
with  water  as  required.  If  the  sub-base  is 
too  dry  it  will  absorb  from  the  base  the  water 
necessary  for  the  perfect  hardening  of  the 
concrete. 


Drainage.— The  sub-base  must  have  good 
drainage  otherwise  it  may  be  a  menace  to  the 
walk  If  it  is  more  porous  than  the  retaining 
soil  it  will  naturally  drain  this  soil  and  wil 
offer  sufficient  drainage,  but  in  some  soils  and 
under  some  conditions,  additional  drainage  is 
necessary.  If  the  water  is  not  able  to  escape 
into  the  sewer  or  elsewhere,  it  will  accumulate 
in  the  sub-base,  and  may  be  frozen  and  heave 
the  walk  Therefore,  in  soil  where  the  sub- 
base  and  the  natural  drainage  cannot  take  care 
of  the  water,  other  drainage  should  be  pro- 
vided The  best  means  of  supplying  this  addi- 
tional drainage  will  depend  somewhat  upon  the 
available  outlets,  etc.  An  excellent  plan  some- 
times adopted  is  to  lay  at  intervals  of  twenty 
or  twentv-five  feet  a  blind  stone  drain,  about 
lOxP  inches,  from  the  walk  foundation  to 
the  foundation  of  the  curb.  Tile  dram  may 
also  be  provided  at  suitable  points  to  carry- 
off  any  water  which  may  collect  in  the  sub- 
base  or  under  the  concrete  base.  .\  line  of- 
three-inch  diameter  round,  butt-)ointed.  hard- 
burned  drain  tile  may  be  used  for  this  pur- 
pose, the  outlet  or  discharge  for  the  drain  be- 
ing  connected    with    the    street    inlets,   or   in 


the  absence  of  street  inlets  by  such  other 
arrangements  as  may  be  prescribed  by  the 
engineer. 

It  is  most  important  that  the  sub-base  be 
well  drained  to  prevent  the  accumulation  of 
water  under  the  walk,  otherwise  the  walk 
will  be  heaved  up  by  frost  in  the  winter;  and 
if  it  does  not  crack,  will  at  least  be  thrown 
out  of  position  when  the  soil  again  settles. 
Upheaval  by  frost  is  obviated  by  providing 
proper  under  drainage. 

All  openings  in  curbings  for  outlets  into 
the  gutter  for  cross-drains  should  be  made 
by  a  competent  stone  cutter,  and  any  curb- 
stone defaced  or  broken  in  this  operation 
should  be  replaced. 

Protection  of  Sub-base. — N'o  walking  on  or 
driving  across  the  prepared  sub-base  should 
be  permitted.  In  case  this  is  unavoidable, 
cross-boards  should  be  placed  on  the  sub- 
base  and  plank  laid  lengthwise  on  these  to 
prevent  packing  of  one  portion  more  than  an- 
other, where  the  walk  is  much  used. 

FORMS. 

.\fter  the  foundation  or  the  top  of  Uie  sub- 
base  has  been  brought  to  the  proper  distance 
below  the  grade  stakes,  forms  are  placed  for 
the  walk,  being  of  such  shape  and  dimensions 
as  may  be  required. 

Material  for  Forms. — When  wooden  forms 
are  used  they  should  be  free  from  warp  and 
of  sufficient  strength  to  resist  springing  out  of 
shape.  They  should  consist  of  2-inch  scantling 
set  on  edge,  and  in  width  being  the  height  of 
the  thickness  of  the  walk  (concrete  and  mor- 
tar top).  .\s  the  minimum  thickness  of  a 
concrete  sidew'alk  in  successful  practice  is 
four  inches,  2x4-inch  scantlings  may  be  used. 
Where  the  walk  is  to  be  five  inches  thick  a 
one-inch  piece,  nailed  to  the  top  of  the  2x4- 
inch  scantlings  solves  the  problem.  Surfaced 
lumber  has  advantages,  but  its  use  is  not 
necessary. 

Where  curves  are  desired  in  the  walk,  nar- 
row boards  are  used  instead  of  the  scantlings. 
Thin  strips  of  metal,  however,  will  be  found 
more  convenient  in  forming  curved  lines. 

Cross  scantlings  arc  put  in  at  regular  dis- 
tances and  at  right  angles  with  the  side  forms. 
These  are  used  in  dividing  the  walk  into  equal 
sized  blocks.  Ready-made  metal  cross-forms 
or  parting  strips  of  special  patented  type  are 
now  on  the  market.  Metal  cross-forms  should 
be  about  V*  inch  thick,  with  stiffeners  on  the 
ends  and  top,  if  necessary.  They  should  be 
of  a  depth  to  correspond  to  the  thickness  of 
the  proposed  walk,  and  should  extend  full 
width  of  the  walk  and  be  set  at  right  angles 
to  the  side  forms.  They  should  be  left  in 
place  until  the  wearing  surface  is   floated. 

Where  forms  are  used  for  the  second  time 
they  should  be  cleaned  from  all  particles  of 
dirt  and  mortar  that  may  be  clinging  to  them. 
•Alignment  and  Level  of^Forms. — Forms 
should  be  placed  in  the  manner  necessary  to 
outline  both  external  edges  of  the  walk  ac- 
curately, the  top  of  the  frames  being  located 
to  coincide  with  the  established  grade  of  the 
walk.  Care  must  be  taken  to  maintain  a  good 
alignment.  The  top  edges  of  the  forms  must 
be  true  to  grade  as  they  serve  as  templates 
for  finishing  the  walk. 

Staking  of  Forms. — The  forms  must  be  well 
staked  to  the  established  lines  and  grades,  the 
stakes  being  sufficiently  close  so  that  no  bulg- 
ing can  occur  when  the  concrete  is  tamped 
into  place.  Stakes  are  generally  driven  along 
on  the  outside  of  forms  every  .5  or  6  feet. 
Forms  are  sometimes  held  in  place  by  means 
of  stakes  driven  on  each  side,  those  on  the 
outside  being  much  tlie  stronger.  As  the  work 
of  laying  trie  concrete  advances,  the  small 
stakes  on  the  inside  of  the  frames  are  re- 
moved. Generally  the  nailing  of  stakes  to 
forms  is  not  necessary.  If  forms  are  held  in 
place  by  nailing  through  the  supporting  stakes 
into  the  scantling,  these  nails  should  not  he 
driven  "home"  in  order  that  they  may  be 
easily  pulled  to  release  the  forms  when  the 
work  is  completed. 

Where  thin  ceiling  stuff  or  sheet  iron  is 
sprung  for  curves,  special  care  must  be  taken 
to  hold  them  in  place,  so  they  will  not  crowd 
between  stake?  in  tamping. 
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Wooden  cross-forms  may  be  lield  in  placf 
by  stakes  on  the  opposite  side  from  that  on 
which  the  concrete  is  being  deposited,  a  shov- 
elful or  two  of  concrete  being  sufficient  to 
hold  the  cross-frame  firmly  until  the  concrete 
is  tamped  into  position.  If  the  special  metal 
cross-frames  mentioned  above  are  used,  fewer 
stakes  will  be  needed  for  the  forms,  for  when 
the  cross-form  is  keyed  into  position,  it  holds 
the  forms  in  their  proper  relative  position. 

Providing  for  Surface  Drainage  of  Walk.— 
Forms  on  one  side  should  be  a  little  lower 
than  the  other  to  provide  proper  drainage  for 
the  surface  of  the  walk.  The  grade  should, 
of  course,  be  in  the  direction  towards  the 
curb  or  in  the  direction  of  the  gutter.  A  rise 
of  a  %  inch  per  foot  will  be  sufficient  in 
most  cases  to  properly  drain  the  walk  from 
rain  water. 

Spacing  of  Forms.— Ml  forms  must  be  so 
spaced  that  the  inside  measurements  are  ex- 
actly those  of  the  "blocks"  being  molded.  The 
side'  forms  should  be  marked  to  show  where 
joints  are  to  come,  care  being  taken  that  the 
marks  defining  a  joint  are  exactly  opposite 
each  other  on  the  two  scantlings.  If  wooden 
cross-forms  are  used  they  should  be  placed 
so  that  the  face  against  which  the  concrete 
is  placed  is  in  line  with  the  marks  indicating 
positions  of  joints. 

Strips  at  Curbing.— Suitable  strips,  where 
there  is  no  curbing,  should  be  set  to  hold  the 
concrete,  and  these  strips  should  not  be  re- 
moved until  permission  is  given.  .\s  soon  as 
they  are  removed,  earth  should  be  tamped 
against  the  edges  of  the  walk. 

JVetting  Forms. — All  forms  should  be  thor- 
oughlv  wetted  before  any  material  is  deposited 
against  them.  This  is  of  value  in  preventing 
the  wood  absorbing  too  much  of  the  moisture 
from  the  concrete  that  is  placed  next  to  the 
form. 

Removal  of  Forms. — Forms  should  be  left 
in  place  until  the  concrete  or  mortar  has  set. 

CONCRETE   BASE  OF  WALK. 

The  base  of  the  walk  consists  of  a  layer 
of  concrete  deposited  on  the  foundation  or 
sub-base  and  carrying  a  surface  layer  of  wear- 
ing coat  of  cement  mortar.  Its  functions  are 
to  furnish  a  solid  foundation  for  the  wearing 
surface  and  to  give  transverse  strength  to 
the  walk,  transmitting  the  pressure  uniformly 
to  the  foundation  or  sub-base. 

Proportions. — Materials  for  concrete  should 
be  proportioned  according  to  the  voids  in  the 
aggregate,  which  varies  with  different  mate- 
rials. The  concrete  may  be  mixed  in  pro- 
portions of  1  part  Portland  cement,  2  or  3 
parts  coarse,  clean  sand,  and  4  or  6  parts 
broken  stone  or  gravel,  depending  entirely  up- 
on the  strength  of  the  work  required  and 
the  nature  of  the  sand  and  broken  stone  or 
gravel.  If  tlie  ground  is  firm  and  the  sub- 
base  well  rammed  in  place  and  properly 
drained,  great  strength  will  not  be  required  of 
the  concrete,  which  may,  in  such  cases,  be 
mixed  in  about  the  proportions  1  :.3  :6. 

Thickness  of  Concrete  Base. — The  concrete 
base  should  not  be  less  than  three  inches 
thick.  Four  inches  is  much  better  and  is  rec- 
ommended for  general  use  in  sidewalks,  while 
in  some  cases  five  or  six  inches  are  required. 

.Mixing. — All  proportions  should  be  obtained 
by  actual  measurement  in  boxes,  and  no  mate- 
rial should  be  used  which  has  not  been  thus 
measured.  The  concrete  may  be  mixed  either 
by  hand  or  machine,  as  described  by  the  writer 
in  Engineering  &  Contracting,  Feb.  7,  1912, 
page  149.  The  concrete  should  be  mixed  to 
such  a  consistency  that  when  rammed,  the 
mass  will  not  shake  like  jelly,  but  will,  when 
struck,  compact  within  the  area  of  the  face 
of  the  rammer  without  displacing  the  material 
laterally.  In  other  words,  the  concrete  should 
be  just  short  of  quaking.  Mixing  is  frequent- 
ly neglected  in  sidewalk  work  and  it  must  be 
carefully  watched,  .^n  excess  of  water  must 
be  avoided.  It  is  not  practicable  to  use  as  wet 
concrete  in  sidewalk  construction  as  in  some 
other  classes  of  work.  The  top  coating  should 
have  much  more  water  than  the  lower  layer 
and  be  of  such  a  consistency  as  to  work  well 
under   a  trowel.     The  concrete  should  not  be 


mi.xed  in  larger  quantities  than  is  required  for 
immediate  use. 

Sice  of  Batch  to  Be  Mi.rcd  at  One  Time. — 
The  size  of  a  batch  of  concrete  sliould  be 
governed  by  the  speed  with  which  it  can  be 
mixed  and  deposited.  A  batch  should  not  be 
made  that  is  larger  than  can  be  placed  within 
thirty  minutes'  time  or  less,  generally  not 
over  a  cubic  yard.  Some  specifications  state 
that  only  one  barrel  of  cement  shall  be  used 
to  a  batch.  The  quicker  the  concrete  is  placed, 
tamped  and  surfaced,  the  greater  the  chances 
of  success ;  for  on  hot,  quick-drying  days  the 
mortar  often  begins  its  initial  set  even  before 
the  half-hour  period. 

Retempering. — One  of  the  common  mistakes 
made  by  inexperienced  workers  is  to  mi.x  too 
large  a  batch  at  one  time ;  and  then  when  the 
mortar  has  begun  to  set  before  it  could  be 
placed,  to  attempt  to  remix  or  retemper  same. 
Under  no  circumstances  should  this  be  done, 
as  once  concrete  or  mortar  has  taken  its  ini- 
tial set,  or  began  the  hardening  or  drying  out 
process,  the  addition  of  water  or  mixing  will 
not  delay  this  process.  Any  remixing  of  con- 
crete after  hardening  has  begun  will  generally 
weaken  it  to  such  an  extent  as  to  make  it 
unsatisfactory.  The  saving  which  may  result 
from  the  use  of  a  portion  of  a  batch  of  con- 
crete which  is  retempered  will  not  justify  the 
introduction  of  uncertainties  into  the  work. 
Retempered  concrete  should  not  be  used.  Any 
concrete  left  over  at  quitting  time  should  be 
wasted. 

Transporting-  Concrete. — In  transporting 
concrete,  care  must  be  taken  to  prevent  loss 
of  material  in  any  way.  Wheelbarrows  must 
not  be  overloaded.  Loss  of  any  surplus  water 
in  the  mixture  may  rob  it  of  a  portion  of  the 
cement  carried  in  suspension. 

Placing  Base  Concrete. — The  concrete 
should  be  deposited  within  the  forms  on  a 
sub-base  previously  wet  and  tamped  into  final 
position  as  soon  as  possible.  The  surface  of 
the  concrete  should  be  brought  to  a  plane 
parallel  to  the  proposed  finished  surface  of 
the  walk,  and  at  a  distance  below  it  equal  to 
the  thickness  of  the  wearing  surface.  To 
insure  this  the  concrete  should  be  struck  with 
a  straight  edge,  long  enough  to  span  the  walk 
and  notched  out  at  the  ends  so  that  when 
placed  on  the  side  forms  the  straight  edge 
will   define  the  correct  grade  of  the  base. 

The  concrete  should  be  dumped,  not  thrown 
or  dropped  from  a  height,  as  this  tends  to 
separate  the  stone  from  the  mortar.  No  con- 
crete should  be  placed  upon  a  dry  sub-grade. 
If  this  precaution  is  not  taken  it  is  certain 
that  the  porous  material,  absorbing  a  consid- 
erable quantity  of  water,  will  rob  the  con- 
crete of  much  of  the  moisture  it  needs  for 
proper   crystallization   and  curing. 

Tamping  Base. — The  concrete  should  be 
thoroughly  tamped  or  rammed  until  water  ap- 
pears on  the  surface.  If  the  concrete  quakes 
it  is  an  indication  that  too  much  water  was 
used  in  the  mixing.  The  concrete  should  be 
compressed  sufficiently  by  the  tamping  to  give 
the  right  depth  for  the  wearing  surface.  The 
straight  edge  or  gage  mentioned  above  should 
clear  the  concrete  at  all  points.  In  ramming, 
care  must  be  taken  not  to  disturb  the  forms. 

Concrete  may  be  tamped  with  iron-shod 
rammers,  seven  inches  square,  and  weighing 
about  twenty  pounds.  For  tamping  next  the 
forms,  the  makers  of  cement  working  tools 
offer  a  lighter  rammer  with  square  face  at 
one  end  and  blunt,  chisel-shaped  tamper  at 
the  other. 

The  tamping  should  be  as  tlioroughly  done 
at  edges  and  corners  as  in  the  center  of  the 
slab.  Particular  care  must  be  taken  that  the 
concrete  base  is  well  rammed  and  consolidated 
along  the  outer  edges.  Concrete  that  has 
begun  to  set  before  ramming  is  completed 
should  be  removed  from  the  work. 

Preserving  Joints  in  Base-. — The  concrete  is 
now  cut  into  blocks  exactly  corresponding  to 
the  proposed  blocks  in  the  wearing  surface. 
There  are  several  methods  employed  for  di- 
viding walks  into  blocks.  One  is  to  place  a 
wooden  cross- form  along  the  walk  at  regular 
distances  and  at  right  angles  with  the  side 
forms    to    correspond    with    marks   previously 


made  on  the  forms.    After  the  coiete' 
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section  has  been  thoroughly  tampe  t 
form    should   be   removed,   togeth 
stakes  that  support  it.     Against  thijo,,,, 
made  bare,  clay  or  loam  mortar  rn-  (Jp 
tered    (%    inch    thick);    or   paper ir  f. 
inch  thick  may  be  placed;  or  agaii  j), " 
may   be   placed   a   steel   divider  6  che^ 
and  %  inch  thick.     The  perpendicir  u 
the  new  concrete  slab  must  be  caful], 
served,   the   next   slab  be  tamped  lainVih 
clay,    loam,    mortar,    paper,    felt  ci  the"  «!! 
divider,  as  the  case  may  be.     If  i  su,-  i 
vider  is  used  it  should  be  removeciv  s!' 
tapping,   leaving   the   jomt   dividinfthe 
open;    if    paper    is    used    the   partbro,. 
above  the  concrete  should  be  trimnS  or- 
shears;   if  clay   is   used  no   furthe|trcatniei 
is    necessary.      If    desired    the   slai  mj,.  i 
tamped  directly  against  each  otherl 

Ready-made  metal  cross- forms  r  : 
strips  of  special  patented  tj-pe  mi  i,'; 
instead  of  the  steel  divider  menti'ed 
In  this  case,  the  metal  cross-fornis 
position  until  the  adjoining  slab  is  icc 
plete  with  wearing  surface,  being  us. 
as  the  slabs  are  receiving  their  fimtr' 
and  the  groover  run  over  the  space  pn 
it  has  been  removed.  If  preferrecth, 
cross- form  may  be  removed  after  t  c 
for  next  block  is  in  place  and  beforth. 
ing  surface  is  placed. 

Another  practice  which  was  comm 
ber   of  years   ago  is   to  lay  alteriiin. 
entirely    independent    of    each    otl-. 
the   first  set  is  completed,  the  alteat 
tions  are  filled.     Some  recent  special 
the    writer's    possession    still   specif  t 
"blocks"    shall    be   laid   alternately  i 
of  2.x4  inches  or  2x5  inches  dressecci' 
held  in  place  by   stakes  and  brace: st 
tar  paper  being  placed  in  the  joint 
them  requires  that  no  adjoining  blo(i  ^ 
laid  W'ithin  six  hours  of  each  other,  d 
quirement   is   also   made  that  whei  s 
splitting  off  or  other  defects  occur  .te 
pleting  the   entire  block   or   division 
replaced    with    a    new    block   or   A.f) 
patching  being  allowed. 

Sometimes   a   long  stretch   of  coti 
the  base  is  placed  and  a  straight  ee 
across  the   walk  in  line  with   the  irl 
viously  made  on  the  side  forms  to  et 
joints,   and  with   a   spade  or   specia^ 
concrete  base  is  cut  entire  through    ti 
base.    The  joint  in  the  base  is  then  K 
clean  sand.     This  practice  is  not  to.; 
mended,    and    especially    when    depi'Ji 
placed  upon  cutting  through  both  tl  •. 
base  at  the  same  time.     Results  oihh  ., 
of   construction  are   to   be   seen  in   Hum 
of  places. 

Do  not  allow  the  joints  to  become  ledw 
cement  after  being  made,  thus  deftinj 
purpose   for  which  they  were  made 

Avoid  Fractional  Slabs. — A  part  f 
or  block  should  never  be  molded  andit 
after   having   stood   long   enough  tcie 
set.     Any  concrete  left  over  after  :i: 
slab  should  either  be  mi.xed  in  witlli 
batch,  if  this  is  to  follow  in  a  very  s  r 
or    it    should     be     discarded.      Then- 
should   see   that   fractional   slabs  ara-. 
otherwise  a  crack  will  probably  ocr 
wearing    surface    above    the   hne  o  ti 
between  adjacent  batches.    The  con:tte  n 
be    tamped    against    the    cross-form  so  i 
when  placing  of  concrete   is   resume 
start    from   a   vertical   joint   between 
slabs  as  mentioned  above.     Under  nci-. 
stances   should  a  section  of  the  ha  be 
partially    completed   to    be    finished  it' 
ne.xt  batch  or  left  until  the  next  da 

Expansion  Joints. — Expansion  joii 
be  constructed  as  specified.  The  u 
tice  is  to  provide  expansion  joints  a  : 
mately  every  50  feet  and  at  all  street 
returns.  The  expansion  joints  shoii 
through  the  entire  thickness  of  the 
proper. 

The  concrete  base  should  not  be  s 
bear  directly  against  any  solid  bod} 
curb,  area  step,  or  coping,  -wall  of 
lamp-post,  telegraph  or  telephone  p 
hole   rim,   etc.,   but   leave   the   same 
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.,fJ  the  blocks  themselves  (generally  Vt 
'  ~  as  to  avoid  cracking  and  chipping 
pansion  and  contraction  from  tern- 
changes.  This  space  can  be  con- 
provided    for   by   the   use   of   thick 

or  felt.  It  is  sometimes  specified 
:tr  space  of  not  less  than   V4   inch 

It  between  the  back  of  the  curbing 

iuch  fixtures)  and  the  abutting  ends 

lewalks    for   tlie    full    depth   of   the 

i   space   being   filled  with   approved 

•ch. 

Buse. — Workmen  must  not  be  per- 

walk  on  the  base   before   the   top 

l.iid,  as  it  is  positive  to  place  more 
reign  matter  upon  same,   and  thus 

:ik  spot  in  the  work.  Care  must  be 
:o  prevent  sand  or  any  other  mate- 
■•)c-ing  dropped  on  the  concrete,  and 
!iting  a  proper  union  with  the  wear- 
1-.    Where  sand  or  dust  gets  on  the 

ust  be  carefully  removed  before 
-;  surface  is  applied. 

WE.\RI.VC    SURFACE. 

as  a  few  of  the  blocks  of  concrete 
i«en  laid,  the  top  dressing  or  wear- 
should  be  applied  immediately,  and 
.  of  the  blocks  have  set.  The  lack 
n  between  the  base  and  wearing 
one  of  the  most  frequent  causes  of 
concrete  sidewalks.  The  preparation 
ation  of  the  wearing  surface  re- 
ch  care  if  satisfactory  results  are 
med. 

i. — The  wearing  surface  should  be 

lie  same  first-class  Portland  cement 

base.     Not   more   than   one   brand 

should  be  permitted  to  be  used  in 

i;  surface  in  front  of  any  property 

reel  block,  as  the  case  may  be.    Ei- 

or  fine  crushed  rock,  or  a  mixture 

.  may  be  used  to  form  the  mortar. 

coarse  sand  or  fine  gravel  is  used 

..;regate.    If  crushed  rock  is  used  it 

f  a  texture  such  as  granite  or  trap, 

break  into  cubical,  rather  than  flat 

■cd    fragments.     Hard,   clean    sand, 

v.ill  usually  answer.     The  aggregate 

screened    through    a    quarter-inch 

there  should  not  be  a  large  pro- 

■    very   fine   material.      It    is   of   the 

'portance   to   see    that    the   sand    is 

free   from  any   trace  of   loam,   as 

lin  to  make  "soft  spots"  which  soon 

ons. — Customary  proportions   are   1 
irtland  cement  to   1   or  2  parts  of 
cate.     If  mortar  richer  than   1:1   is 
.  .;  likely  to  check  or  crack  in  setting, 
rit:   the   appearance    of   the    walk.     The 
"     cioes    not    recommend    mortar    richer 
1  \i  mixture.     It  is  better  to  avoid 
a  variation  between  the  richness  of 
-j.'ing  surface  and  that  used  in  the  base. 
1    mixture  of  cement  and  sand  is  some- 
it  employed,  but  this   is  not  a  mix  suffi- 
n."  rich  for  walks  subject  to  the  average 

Acaring  surface  may  be  obtained  by 
■    (1)   part  of  Portland  cement,  one 
iiK-half  (1%)  parts  of  coarse  sand  and 
'Mid  one-half   (2%)   parts  of  pebbles  or 
.  ranite   or   other   approved   stone   as 
lected.  screened  to  pass  ^4-in.  and 
;  on  %-in.  screen.    Where  both  fine 
aggregates  are  used  in  the  mixture 
.earing  surface  a   1 :!%  :3,  or   1:2:3. 
1  en  a  1 :2 :4  concrete  with  Portland  cem- 
l.and  or  stone  screenings  and  crushed  or 
ned    gravel    may    be    used,    screened    in 
roportions  stated  above. 
ickness  of  Wearing  Surface.— The  thick- 
of  the  wearing  surface  varies  in  practice 
Vi  to  1  inch.     Usual  thickness  is  about 
nch.    The  thickness  of  the  wearing  sur- 
however,  is  governed  by  the  service  to 
1  the  Walk  is  put.     Business  districts  re- 
greater  thicknesses  than  residential  dis- 

xing. — ^The  materials  should  be  verv  ex- 
proportioned,  so  as  to  give  a  uniform 
■  All  proportions  should  be  obtained  by 
il  measurement  in  boxes,  and  no  mate- 
should  be  used  which  has  not  been  thus 


measured.  The  mixiiig  should  be  done  in  suit- 
able boxes  or  upon  tight  platforms.  The  ma- 
terials should  be  ihorouchlv  mixed  bv  turning 
at  least  three  (3^  times  dry.  Water  should 
then  be  added  in  a  fine  spray  and  the  mass 
turned  twice  (2)  wet,  not  inciudini/  shozeliii;/ 
into  Zi'lieelbarrozcs,  or  pails  as  the  case  may 
be.  An  excess  of  water  in  the  mixing  is 
likely  to  crack  the  finishini;  mortar,  due  to 
great  shrinkage. 

Consistency  of  Tof  .\/ii;7(;r.— The  proper 
consistency  required  will  depend  upon  whether 
the  top  mortar  is  to  be  floated  or  is  to  be 
tamped.  If  tlie  top  mortar  is  to  be  placed 
by  tloating  under  straight  edge  it  should  be 
mixed  wet  enough  to  "iloat"  readily.  A  mushy 
consistency  about  like  mortar  used  by  a  ma- 
son in  laying  brick  is  about  right.  If  the  mor- 
tar is  mi.xed  too  stiff  it  cannot  be  readily 
leveled  off  with  a  straight  edge,  and  if  too 
thin  it  takes  longer  to  dry  out  ready  for 
finishing  and  is  apt  to  result  in  sandy  spots 
or  to  cause  pock  marks.  If  the  top  mortar 
is  to  be  tamped  down  with  the  base,  the  con- 
sistency should  be  such  as  to  permit  of  thor- 
ough tamping  and  allowing  a  film  of  moisture 
to  appear  on  the  surface. 

Placinq  Top  Mortar. — The  top  mortar  should 
be  placed  immediately  after  the  base  is  tamped 
into  position.  This  may  be  done  by  floating  or 
by  tamping.  The  most  common  way  of  plac- 
ing the  top  mortar  is  to  float  it,  by  making 
the  mixture  very  thin,  and  then  spread  it 
regularly,  and  work  it  down  with  a  straight- 
edge until  the  surface  is  a  true  plane  flush 
with  the  top  edges  of  the  forms.  The  mortar 
should  be  spread  heavily  on  the  surface  of 
the  concrete  by  means  of  a  trowel,  care  being 
taken  that  no  air  spaces  are  covered,  and  that 
the  trowel  is  run  along  sides  so  that  the 
edges  will  become  dense.  The  trowel  should 
not  be  used  to  smooth  the  mortar  top,  but 
take  a  straight  edge,  tlie  back  of  the  concrete 
straight  edge  will  do,  if  straight;  with  this 
resting  on  the  side  forms  stroke  the  mortar 
off  even.  In  holding  straight  edge  slightly 
slanting  it  will  pack  the  mortar  some. 

Another  method  is  to  apply  the  mortar  to 
the  base,  mixed  with  less  water,  so  as  to  be 
stiff,  and  spread  evenly  and  somewhat  deeper 
than  the  final  wearing  surface.  The  mortar 
sliould  then  be  tamped  with  a  light  rammer 
and  beaten  with  a  wooden  batten  to  break  any 
air  cells  and  make  the  mortar  finish  perfectly 
solid.  The  surface  should  then  be  struck 
off  with  a  straight  edge  bearing  on  the  top 
of  the  side  forms.  Some  hollows  or  rough 
places  will  remain,  and  the  straight  edge 
should  be  run  over  a  second  or  perhaps  a 
third  time,  a  small  amount  of  rather  moist 
mortar,  made  from  thoroughly  screened  sand, 
having  been  first  applied  to  such  places.  Care 
must  be  taken  to  see  that  all  low-  spots  are 
brought  to  proper  grade.  A  top  mortar  put 
on  in  this  manner  can  be  finished  with  much 
less  delay  than  can  the  floated  top  mortar. 

Choice  Between  Floating  and  Tanifing  Top 
Mortar. — The  writer  is  of  the  opinion  that  at 
least  seventy-five  per  cent  of  all  sidewalk  men 
put  in  their  concrete  base,  and  especially  the 
top  mortar  or  wearing  surface  entirely  too 
wet.  It  is  not  uncommon  to  hear,  as  an  ar- 
gument, that  by  so  doing  the  top  mortar  bonds 
better  with  the  concrete  base,  but  as  a  mat- 
ter of  fact  this  reason  is  fallacious.  On  the 
other  hand  a  mortar  top  is  very  likely  to  show 
a  different  degree  of  construction  in  setting 
from  the  concrete  base,  and  when  it  is  trow- 
eled in  finishing,  neat  cement  is  flushed  on 
the  top  and  forms  a  thin,  brittle  surface  that 
is  very  apt  to  scale  off  in  time.  Besides  this. 
if  the  mortar  has  been  mixed  too  thin  (as 
it  generally  is  when  it  is  to  be  floated),  the 
finishers  have  to  wait  around  until  the  surface 
is  dry  enough  for  finishing  or  surreptitiously 
sprinkle  dry  cement  on  it  to  take  up  the  super- 
fluous moisture.  The  surface  should  be  fin- 
ished before  any  portion  of  the  particles  com- 
mence to  crystallize.  To  disturb  these  par- 
ticles by  troweling  a  half  hour  later  is  apt 
to  cause  hair-cracks  and  crazing. 

The  writer  would  suggest  tliat  the  top  mor- 
tar be  put  on  with  onlv  a  little  water  in  it 
and  then  tamp  it  thoroughly  until  moisture  ap- 
pears  on   the   surface,   making   it   possible   to 


finish  in  the  usual  way.  If  the  mixture  is  of 
the  proper  consistency  and  tlie  top  properly 
applied,  a  more  perfect  bond  between  the  top 
and  base  is  assured.  The  tamping  gives  a 
dense,  close-grained  top.  There  is  also  much 
less  danger  against  checking  and  crazing.  It 
is  frequently  argued  that  tamping  the  top  mor- 
tar adds  to  the  cost  of  tlu-  work,  but  tlie 
writer  is  of  the  opinion  that  it  is  cheaper  to 
pay  for  a  little  more  tamping  than  to  have 
finishers  waiting  around  for  the  surface  to 
dry  out,  especially  when  they  are  drawing 
extra  pay  after  quitting  time. 

Top  .Mortar  Flushed  From  Base. — A  mor- 
tar top  or  wearing  surface  may  be  obtained 
by  using  a  base  concrete  rich  in  cement  and 
tamping  it  until  the  mortar  rises  to  the  top. 
This  method  does  not  produce  as  perfect  a 
surface  as  is  secured  by  using  a  separate  coat 
of  mortar  as  mentioned  above,  but  for  many 
walks  can  be  employed.  Considerable  time  is 
saved  by  this  method,  as  the  work  is  finished 
as  fast  as  the  workmen  cover  same,  witliout 
the  necessity  of  going  back  to  put  on  the 
wearing  surface. 

In  placing  a  walk  of  this  construction  the 
base  mixture  is  well  heaped  above  the  forms 
and  then  tamped  to  grade.  The  usual  tamping 
may  be  followed  by  a  special  tamper  whicli 
will  assist  in  forcing  the  coarse  stone  from 
the  surface  and  in  bringing  mortar  to  the  top. 
This  tamper  is  made  l)y  bending  a  piece  of^ 
strap-iron  and  bolting  it  together  to  form  a 
square  of  about  9  inches  on  the  side,  and 
then  short  cross-bars  are  bolted  to  this  at 
about  %  inch  apart,  inside  the  square.  Four 
pieces  of  iron  rod  are  then  bolted  to  the  four 
corners  of  tamper  and  brought  up  to  a  han- 
dle for  operating  same.  This  tamper  can  be 
made  very  easily  by  any  blacksmith.  The 
cross-bars  assist  in  forcing  the  large  stone. 
etc.,  down  into  the  mass,  and  in  bringing  the 
fine  particles  to  the  surface.  The  surface 
should  then  be  leveled  and  smoothed  by 
straight-edge  and  finished  in  the  usual  way. 

To  Avoid  Loose  Tops  or  JVearing  Surface. 
— It  is  of  the  utmost  importance  that  the  mor- 
tar top  be  applied  before  the  concrete  base 
has  begun  to  set,  and  it  must  not  be  applied 
to  a  portion  of  a  block  and  then  some  time 
allowed  to  elapse  before  applying  the  remain- 
der. The  placing  of  the  top  mortar  must  re- 
ceive the  closest  attention  in  order  that  it  may 
be  properly  bonded  to  the  concrete  base.  A 
hollow  sound  produced  in  walking  over  a 
concrete  sidewalk  is  an  almost  infallible  sign 
of  a  poor  bond  between  the  top  mortar  and 
the  concrete  base,  which  eventually  will  re- 
sult in  the  breaking  up  or  cracking  of  the  sur- 
face finisli  over  the  concrete,  greatly  disfig- 
uring the  walk.  Loose  mortar  tops  are  usually 
caused  by  the  drying  out  and  the  setting-up  of 
the  concrete  before  the  top  surface  is  placed 
and  then  failure  to  take  the  proper  precau- 
tions to  prepare  the  concrete  surface  for  the 
mortar  top.  The  sooner  the  top  mortar  can 
be  applied  after  concreting,  the  more  thor- 
oughly it  is  pressed  down  (preferably  tamped) 
into  the  concrete  base  and  the  rougher  the  sur- 
face is.  the  better  will  be  the  bond  between 
tlie  two  materials.  It  cannot  be  too  strongly 
insisted  that  the  top  mortar  be  applied  as 
quickly  as  possible  after  the  concrete  base 
has  been  tamped  into  position.  It  is  frequently 
specified  that  the  top  finishing  of  concrete 
sidewalks  shall  follow  immediately  the  con- 
creting of  the  base,  or  be  delayed  not  more 
than  .30  minutes.  Freezing  of  work  done  in 
cold  weather  will   cause  loose  tops. 

Care  must  be  exercised  to  prevent  sand  or 
any  other  material  from  being  dropped  on  the 
concrete  base,  and  thus  preventing  a  proper 
union  with  the  wearing  surface.  Sometimes 
the  base  is  permitted  to  become  dusty  and 
dirty,  both  by  the  dust  being  blown  from  the 
street  and  from  careless  workmen  walking 
over  the  fresh  concrete.  Where  sand  or  any 
other  material  falls  upon  the  base  it  should  be 
cleaned  off.  and  a  coating  of  neat  cement  and 
water  applied  in  a  thin  wash.  Top  finishing 
mortar  will  not  adhere  well  to  smooth,  dry, 
unclean,  oily  or  dusty  surfaces.  If  the  con- 
crete has  begun  to  dry  it  should  be  wetted 
just  before  applying  the  too  mortar. 

Do  not  use  a  base  of  one  brand  of  cement 
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and  a  top  surface  of  another:  tlie  different 
quality  of  the  cement,  difference  in  time  of 
setting  or  hardening,  contraction,  expansion, 
etc.,  often  causes  top  to  crack  from  base. 

Pla-cing  Top  Mortar  on  Hardened  Base. — 
Where  the  work  upon  the  top  surface  has 
been  unavoidably  delayed  until  the  concrete 
in  the  base  has  set  or  hardened,  or  where  it 
is  desirable  to  place  a  new  top  mortar  on  an 
old  base,  special  means  must  be  employed  to 
insure  perfect  adhesion  between  the  top  and 
base.  Two  methods  of  bonding  with  success 
are: 

(1)  Care  must  be  taken  to  remove  all  loose, 
inert  or  foreign  material  from  the  concrete 
base  before  any  attempt  at  bonding  the  new 
work  is  made.  The  old  concrete  should  be 
roughened  up,  swept  and  thoroughly  washed 
with  water.  The  base  should  then  be  re- 
washed  with  a  dilute  solution  of  muriatic  acid 
or  with  an  acid  wash,  such  as  "Ransomite." 
The  acid  wash  loosens  up  any  dust,  dirt, 
woody  matter  or  other  foreign  substances 
that  may  be  present  or  embedded  in  the  con- 
crete, cutting  slightly  the  surface  film  on  the 
concrete,  producing  a  surface  not  unlike  that 
of  coarse  sand-paper,  an  excellent  one  for 
the  adhesion  of  the  top  mortar.  After  the  acid 
vi'ash  has  worked,  it  must  be  removed  as  far 
as  possible  by  thorough  washing  until  every 
trace  of  acid  and  dirt  is  removed  before  ap- 
plying the  top  finish.  Any  remaining  traces 
of  acid  may  be  detected  by  tasting  the  water 
left  on  the  surface.  The  top  mortar  should 
now  be  applied  to  the  wet  surface  in  the  usual 
way.  When  the  acid  wash  is  not  used  on 
the  concrete  base,  other  means  of  preparing 
the  surface  may  be  resorted  to,  but  probably 
with  not  so  good  results.  The  following  meth- 
od, however,  has  proved  quite  successful: 

(2)  The  surface  of  the  base  should  be 
thoroughly  wet  with  water,  and  with  a  stiff 
broom  or  wire  brush  all  dirt  and  loose  mate- 
rial scrubbed  from  same.  By  a  vigorous  use 
of  the  wire  brush  (if  the  surface  being  treated 
will  permit  of  it)  the  aggregate  in  the  base 
can  be  uncovered;  that  is,  the  film  of  cement 
over  same  scrubbed  or  brushed  off  where  it 
has  not  thoroughly  set  or  hardened.  By  re- 
moving this  film  of  cement  (similar  to  the 
acid  treatment  mentioned  above),  the  new  con- 
crete can  have  every  chance  to  bond  with  the 
base.  After  the  concrete  has  been  sufficiently 
brushed  it  should  be  again  washed  with  water 
and  grouted  with  thin  cement  mortar.  The 
top  mortar  should  now  be  applied  in  the  usual 
way  before  the  grout  lias  dried. 

Placing  top  mortar  on  hardened  base  con- 
crete should  be  permitted  only  in  case  of  ab- 
solute necessity.  The  surface  of  the  concrete 
in  any  case  should  be  rough  and  all  dust,  dirt, 
oil,  grease,  embedded  sawdust,  woody  matter, 
locomotive  cinders,  etc.,  removed,  before  any 
attempt  at  bonding  top  mortar  to  hardened 
base  is  made.  After  the  surface  has  been 
properly  prepared  by  either  method  mentioned 
above,  the  top  mortar  should  be  apphed  in 
the  usual  way.  If  considered  necessary  the 
acid  wash  treatment  may  be  followed  up  by 
flushing  the  base  with  thin  grout  and  this 
followed  up  immediately  with  the  top  finish. 
Mortar  that  fails  to  show  a  proper  bond  after 
it  has  been  allowed  sufficient  time  should  be 
taken  up  and  replaced  with  new  mortar  of  the 
proper  quality. 

Should  it  become  necessary  to  delay  the 
placing  of  the  top  mortar  after  several  blocks 
or  slabs  have  been  laid,  the  work  may  be 
saved  by  the  following  treatment :  Immediate- 
ly after  laying  and  while  still  soft,  roughen 
the  concrete  base  with  a  wire  brush,  thus  pro- 
ducmg  to  some  extent  a  surface  similar  to 
that  obtamed  by  the  use  of  an  acid  wash  as 
mentioned  above,  thereby  saving  a  great 
amount  of  labor  later  on'  when  the  concrete 
IS  hard  and  unresponsive.  If  this  brushing 
IS  done  carefully  and  without  appreciably  dis- 
turbmg  the  concrete  while  green  the  results 
will  usually  be  satisfactory  to  a  certain  ex- 
tent, although  it  may  become  necessary  to  re- 
sort to  one  or  the  other  of  the  above  men- 
tioned  methods  of   securing  a  good  bond. 

Surface  Treatment.— Aher  tlie  top  mortar 
has  been  pressed  heavily  onto  the  concrete 
base  and  the  surface  struck  off  with  a  straight- 


edge as  mentioned  above,  the  character  of  the 
desired  surface  decides  the  next  step.  The 
usual  practice  is  to  float  the  surface,  first 
with  a  wooden  float  and  afterwards  with  a 
metal  float  or  plasterer's  trowel,  the  operation 
being  similar  to  that  of  plastering  a  wall. 
The  floating  of  the  surface,  however,  is  a 
point  on  which  there  are  many  opinions.  Some 
prefer  the  use  of  a  wooden  or  cork  float  en- 
tirely, while  others  prefer  a  glassy  finish  pro- 
duced by  the  vigorous  use  of  a  steel  trowel. 
The  exact  time  at  which  the  surface  should 
be  floated  depends  upon  the  setting  of  the 
cement,  and  must  be  determined  by  the  builder. 
Considerable  skill  is  required  in  troweling  to 
prevent  the  formation  of  hair-cracks  by  over- 
troweling,  and  to  insure  a  surface  which  will 
not  wear  easily  as  a  result  of  insufficient  trow- 
eling. No  finishing  should  be  done  after 
dark. 

Steel  Trozucl  Finisli. — While  a  steel  trow- 
el is  universally  employed  in  finishing  the  flat 
surface  of  walks,  yet  its  use  must  not  be  car- 
ried to  an  excess.  The  general  tendency  when 
a  steel  trowel  is  employed  is  to  use  it  too 
much,  and  over-troweling  flushes  neat  cement 
to  the  surface  and  forms  a  thin,  bard  coating 
that  seems  al  right  at  first,  but  which  after- 
wards scales  off.  In  other  words,  excessive 
troweling  will  form  a  film  of  clear  cement  over 
the  surface  of  the  work,  and  in  drying  this 
contracts,  and  results  in  crazing  or  hair 
cracks.  Furthermore  the  use  of  a  steel  trowel 
gives  a  glossy,  streaked  and  cheap  appearance 
to  a  sidewalk,  which  is  neither  good  looking 
nor  practical.  Also  a  surface  that  is  too 
smooth  is  not  to  be  desired  in  walks,  for  the 
reason  that  when  wet  they  are  very  slippery, 
.and  besides  the  smooth  finish  shows  every 
little  blemish  and  variation  in  color.  There  is 
constant  danger  of  slipping  on  a  glassy  finish 
to  a  walk,  especially  if  there  is  any  consid- 
erable grade  to  it. 

Wooden  Trowel  Finish. — A  good  finish  can 
be  obtained  by  using  a  wooden  or  cork  float, 
such  as  plasterers  use,  finishing  with  a  re- 
volving motion  in  the  floating.  The  floating 
must  not  be  done  too  heavily  so  as  to  shove 
the  mortar,  but  slightly,  so  as  to  compact  the 
surface,  and  at  the  same  time  give  it  an  even, 
unmarked  appearance.  The  wooden  trowel 
finish  is  specially  suited  to  severe  northern 
climates,  as  it  prevents  pedestrians  from  slip- 
ping. It  is  growing  in  popularity,  and  cer- 
tainly has  many  points  in  its  favor. 

Brush  Finish. — Another  finish  to  the  sur- 
face is  known  as  the  brush  finish,  which  is 
bad  by  stroking  in  one  direction  with  a  moist- 
ened whitewash  brush  applied  after  the  wood- 
en float.  The  result  is  a  good,  even  surface 
on  which  there  is  no  dangler  of  slipping  and 
which  in  appearance  is  equal  to  the  best  nat- 
ural  stone. 

Special  Tool  Finishes. — .Another  method  is 
to  indent  the  surface.  A  small  imprint  or 
dot  roller  is  used,  the  surface  of  which  is 
covered  with  pointed  studs  that,  in  passing, 
indent  the  surface,  giving  it  the  appearance  of 
having  been  bushammered.  The  flags  or  slabs 
after  being  trued  up  are  marked  all  over,  with 
the  exception  of  a  border  of  about  an  inch 
in  width  along  the  edges,  with  tlie  roller. 

Other  Finishes.— When  a  rough  surface  is 
desired,  the  top  is  smoothed  down  and  then 
some  coarse,  clean  sand  sifted  over  it.  The 
troweler  goes  lightly  over  the  surface  to  par- 
tially imbed  the  sand.  ./Another  method  is  to 
float  the  top  coat,  and  then  lav  a  piece  of 
leather  or  rubber  down  onto  the  mortar.  The 
sheet  of  leather  or  rubber  is  then  peeled  off 
the  cement,  leaving  a  roughened  surface. 

Precautions  to  Be  Observed  in  Using  Floats 
htc.—ln  using  floats,  tooth  rollers,  groovers 
etc.,  it  is  important  to  frequently  wet  the  tool, 
so  that  it  will  not  catch  in  the  cement  finish' 
In  case  such  should  happen,  or  the  tool  slip 
while  handling,  some  cement  should  be  in- 
stantly dusted  on  the  damaged  part  and  sprin- 
kled hghtly  with  water,  and  the  float  or  trowel 
used  to  finish  smooth  again,  and  the  tooling  or 
surfacing  continued.  If  the  top  surface  is 
worked  too  long  with  the  float,  the  cement 
IS   brought   to   the   surface,   robbing   the   next 
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lower    layer    of    its    cement   and 
scaling. 

Dusting  Top  Finish.— DusUns  the  sn 
the  top  finish,  after  placing,  with  dr 
rial  to  absorb  any  free  water  that  m' 
collected,  should  not  be  resorted  to 
absolutely  necessary.  Even  then  it  shr 
be  done  with  dry  cement  alone'  but 
same  proportions  of  dry  ingredients 
top  finish  Itself,  which  are  usually  ah* 
part  of  Portland  cement  to  two  parts  r- 
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Dusting  of  any  kind  is,  as  a  rule,  detL.  , 
to  the  wearing  qualities  of  the  surfaJ   ™ 
ducing    indentations,    pock    marks   3,10,?" 
defects.      If   the   proper   amount   of    fr 
used  m  the  mixing  in  the  first  place   U  '^ 
Willi  be  unnecessary.     The  application    . 
cement  to  the  surface  in  order  to  hasteiu" 
ening    should   be   absolutely   prohibited  „i' 
all   circumstances.     It  will   cause  the  iTa 
top   to   have   a   mottled   appearance,  oi.,,, 
small    hair   cracks,    owing   to   the  dry  m 
forming    little    balls    of    neat    cement  Vr 
when  coming  in  contact   with  the  wat(  , 
on^  being   troweled    out    will   show  sdo  , 
hair  cracks.  ^    ' 

A  mixture  of  hydrated  lime  and  irl 
dust,  in  the  proportions  of  1:2  is  son  ,r 
used  as  an  aid  in  correcting  the  detri.„ 
effect  of  flushing  too  much  cement  to  tl «, 
face  by  the  action  of  the  steel  trowel 

It  is  the  practice  of  some  workers  'a 
a  dry  mi.xture  to  the  surface  of  the  top  .n 
m  finishing  in  order  to  produce  a  white:il, 
This  IS  to  be  done  by  bringing  the  sua 
with  the  steel  trowel,  to  a  perfectly e\ 
plane,  and  then  by  lightly  sprinkling  thst, 
face  with  white  Portland  cement  and  irl 
dust,  mixed  in  about  equal  parts  ancis 
with  a  sieve,  then  finishing  with  the  m 
again.  Another  mixture  is  to  employ  oria 
Portland  cement,  hydrated  lime,  and  irl 
dust  or  white  sand,  mixed  in  the  propcio 
of  1:1:2,  and  sprinkled  lightly  over  thsu 
face  with  the  aid  of  a  sieve,  then  finiii 
with  the  steel  trowel.  ; 

Conditions  Governing  Shade  or  Cohi'ii 
IValk.—A  sidewalk  finish  frequently  pr4 
a  patchy  or  unsightly  appearance.  In  f 
IS  not  such  an  easy  matter  to  secure  ;i'r 
form  shade  or  color  throughout  the  walkfl 
lack  of  uniformity  of  shade  or  color  ill 
same  walk_  is  much  more  noticeable  that^ 
lack  of  uniformity  of  shade  or  color  in  lu 
ting  walks.  The  variations  in  the  sha  i 
color  of  a  finished  walk  are  usually  d  t 
one  or  more  of  the  nine  well-known  qse 
which  may  be  summed  up  as  follows:  ( 

1.  Variations  in  the  nature  of^the  cier 
and  sand  or  stone  screenings. 

2.  Lack  of  uniformity  in  the  amoun  0 
cement  and  sand  in  each  batch  of  mort; 

3.  Insufficient  mixing  in  any  or  all  baiie; 
of  mortar. 

4.  Consistency  of  the  mortar. 

5.  Amount  of  troweling. 

0.     Character  of  the  finishing  tool  usee 
T.     Time  which  elapses  between  placing  nd 
finishing  the  top. 

8.  Weather  conditions  and  temperatur 

9.  Treatment  and  protection  which  he 
work  receives  during  the  first  48  hours  :er 
completion. 

Different  materials  will  give  differen'e- 
sults.  No  change  in  the  brand  or  qualitof 
cement  should  be  made  while  laying  thtop 
mortar.  Different  brands  of  cement  may  ve 
different  colors  to  the  finished  walk.  If  ire 
than  one  brand  is  used  the  colors  musbe 
such  as  not  to  show  marked  variations  iiip- 
pearance  of  the  walk.  All  sand  should  bi( 
a  bright,  uniform  color.  No  sand  shouloe 
used  which  contains  small  particles  of  al 
or  lignite.  The  water  used  in  mixing  le 
mortar  should  be  free  from  iron  or  other  1- 
purities  that  tend  to  discolor  the  mortar.  I- 
though  the  builder  may  be  so  fortunate  a  0 
always  obtain  the  same  grade  of  maters, 
he  will  still  find  that  uniform  results  e 
equally  dependent  upon  proper  methods  f 
mixing  and  applying  the  top  mortar  and  c- 
ful  workmanship. 
Lack  of  uniformity  in  the  amounts  of  - 
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dfts  in  each  batch  will  cause  iniper£ec- 
n  1  the  exposed  surfaces  of  mortar.  The 
'Ir  should  make  certain  that  the  spcci- 
iLportions  are  accurately  and  uniformly  _ 

liar  "should  be  Uioroughly  mixed  and  not 
uvl  to  look  raw  when  deposited  on  the 
,ie  base  If  the  mortar  is  not  uniformly 
te  the  surface  will  be  irregularly  colored 
I  ill  contain  pitted  and  honey-combed 
i4  Variable  proportions  of  water  should 

l^lortar  mixed  dry  gives  a  darker   finish 

nl  wet  one.  ,      r       „       •,, 

■li'opposite  sides  of  a  stretch  of  walk  will 
n,itlv  appear  to  be  of  different  shades, 
th  result  of  half  of  it  being  finished  from 
.  'je,  while  the  other  half  w^as  finished 
iiihc  opposite  side.    , 

■Ij  character  of  the  finishing  tool  used  in 
nJnu  the  surface  will  affect  the  color  or 
■  ihe  walk.  A  steel  trowel  gives  a 
:ih  than  a  wooden  trowel  or  float. 
,  n-  top  mortar  is  allowed  to  become  too 
■  'ter  being  floated,  and  then  finished  with 
ii'l  trowel,  it  is  apt  to  contain  blotches 
i,"  remain   indefinitely. 

V'ther  and  temperature  conditions  somc- 
ic  itTect  the  color  or  shade  of  a  walk.  The 
It,  has  observed  walks,  which  had  been  laid 
iiin  the  late  fall  or  spring,  of  two  differ- 

ades,  according  to  whether  they  were 
t  sunshine  or  shadow.  Walks  affected 
t  ,  manner,  however,  usually  bleach  out 
t  e,  but  until  this  occurs,  the  appearance 
t  walk  is  not  pleasing.  Of  course  such 
lions  are  beyond  the  builder's  control. 
ci  riter  simplv  mentioned  this  to  sliow  how 
isve  a  sidewalk  finish  is  to  the  treatment 
•c  ives. 

\  alk  allowed  to  harden  under  a  wet  sand 
rtng  tends  to  bleach  out  lighter  in  color 
,r)ne  which  is  exposed  to  the  air  during 
'  irdening  period.  Fresh  manure  placed 
!(er)'  green  top  mortar  to  protect  the  walk 
if  freezing  is  very  apt  to  discolor  the  walk. 
rl  water  dripping  from  tarpaulins  or  paper 
icfor  covering  will  cause  a  non-uniform 
omd  streaks  in  a  walk, 
r  ircd  Wearing  Surfaces. — The  wearing 
•1  e  is  frequently  colored,  or  some  squares 
;  ft  the  natural  cement  color  and  alter- 
tquares  of  a  different  color,  so  as  to  give 
:i:rast  and  avoid  a  sameness  in  the  side- 
i.  If  a  colored  surface  is  desired,  the  col- 
rl  matter  should  be  mixed  with  the  w-hole 

■  top  mortar.  For  the  most  permanent 
i>,  naturally  colored  aggregate  should  be 
tyed.  When  colored  sand  or  other  ma- 
I  is  not  available,  artificial  coloring  matter 
))e  employed  to  give  the  desired  shade. 
T  use  artificial  coloring  matter  containing 
;  grease  or  acids  for  they  lessen  the 
e  th  of  the  cement.  Only  those  coloring 
tials  should  be  used  w'hich  consist  of  the 
iii  of  the  various  elements,  since  the  salts 
'  able  to  disintegrate.  The  disadvantage 
f  ploying  artificially  colored  mortars  is  the 
:■  hat  they  cannot  be  assured  to  hold  the 
1  shade  for  all  time.  In  fact,  most  color- 
;  ubstances  are  bleached  by  the  cement 
:lre  of  short  life. 
I  ■    following   proportions     are     suggested, 

•  Tiounts  named  being  added  to  a  bag  of 
iiind  cement,  containing  about  9-j  pounds; 
Eick,  2  lbs.    Excelsior  carbon  black. 

Be,  5  lbs.    Prussian  blue. 
Fl,  8  lbs.    Raw  iron  oxide. 
Vlow   or    bluff,    9    lbs.      Ordinarv    vcllow 
W. 

1;  drj'  mineral  colors,  mixed  in  propor- 
i  of  2  to  10  per  cent  of  the  cement,  give 
3  s  approaching  the  color  used.  The  col- 
1  matter  should  always  be  mixed  with  the 
V  ement,  and  the  two  in  turn  mixed  with 
.^3nd  before  adding  water.  In  mixing  the 
idients,  the  greatest  care  and  exactitude 
tisential.  If  improperly  mixed,  the  surface 
It  to  be  spotty.  For  a  further  discussion 
lie  introduction  of  coloring  matter  into 
-ir,  see  the  writer's  article  on  Concrete 
ijice  Fnishes  in  this  journal  for  March  2("l, 
'  page  32.5. 

•  ''king  for  Blocking  Wearing  Surface. — 
■•c    might    possibly    be    some    chance     for 


argument  regarding  the  proper  surface  treat- 
ment which  a  walk  should  receive,  but  cer- 
tainly the  marking  of  the  wearing  surface  into 
blocks  will  not  permit  oi  any.  Preserving 
joints  in  the  concrete  base  of  walk  lias  al- 
ready been  inentioiied.  These  are  the  real 
joints  and  the  markings  in  the  top 
should  always  occur  over  them.  Care  must 
be  taken  lo  see  that  the  top  mortar  is  cut 
entirely  through  on  exact  line  above  the  joints 
in  the  base.  This  may  be  done  by  a  trowel 
working  along  a  straighl-edge,  after  which 
the  edges  are  rounded  off  with  a  special  tool 
called  a  jointer,  having  a  thin  shallow  tongue. 
In  cutting  the  top  mortar,  the  trowel  should 
be  held  to  cut,  and  thus  avoiding  dragging  and 
tearing  the  edges.  Special  tools  may  be  had 
for  cutting  through  the  mortar  and  rounding 
the  edges  of  the  joint  at  one  operation.  The 
marking  is  sometimes  done  by  means  of  a 
chalk  line  stretcJied  between  the  ends  of  the 
desired  mark.  This  line  is  then  pressed  into 
the  soft  mortar  with  a  small  trowel,  and  being 
removed,  leaves  the  mark,  .X  trowel  or  spe- 
cial tool  is  then  used  to  cut  the  mortar 
through  to  the  base,  following  the  mark  made 
by  the  chalk  line,  and  the  joint  finished  by  a 
grooving  tool,  wdiich  leaves  a  rounded  edge. 
It  cannot  be  too  strongly  insisted  that  the 
marking  of  the  wearing  coat  into  blocks 
should  be  directly  over  the  block  joints  in 
the  base.  If  this  is  not  done  the  mortar  or  top 
surface  will  check  across  even  with  the  lower 
joint,  thus  impairing  the  work.  More  walks 
are  disfigured  by  failure  to  provide  proper 
joints  than  by  any  other  cause.  The  inspector 
must  see  that  the  marking  is  done  with  a  tool 
which  cuts  clear  through  to  the  base.  Joints 
must  be  continuous  to  prevent  cracks  from 
running  into  adjacent  slabs. 

Finishing  Edges  of  Walk. — .-V  trowel  should 
be  run  along  side  forms  as  far  as  finished, 
cutting  about  1  inch  deep,  and  held  in  such  a 
way  as  to  crow-d  the  mortar  back  from  the 
form  about  %  inch.  The  ed.ges  of  the  walk 
are  now  finished  by  placing  a  quarter  round 
tool  into  the  trowel  cut,  and  sliding  the  same 
along  the  side  form  for  the  whole  length 
finished,  repeating  the  operation  on  the  other 
side.  Care  must  be  taken  to  press  only  hard 
enough  to  make  an  even  and  straight  fur- 
rowed edge.  The  edges  are  generally  rounded 
off  to  a  curve  of  about  %-in.  radius.  -Xn  edg- 
ing trowel,  which  is  a  small  float  with  one  of 
its  edges  curved,  gives  a  good  finish.  The 
outer  edges  are  sometimes  beveled. 

Workmanship. — The  finished  surface  should 
be  hard  and  dense,  and  free  from  any  defects 
of  workmanship,  such  as  depressions,  eleva- 
tions, etc.,  and  should  conform  to  the  proper 
grades.  The  finished  walk  should  show  an 
even,  true  surface  free  from  sags,  humps,  pits 
or  other  defects.  When  a  straight-edge  five 
(•5)  feet  in  length  is  laid  upon  the  surface 
at  any  point,  except  at  grade  changes,  the 
surface  should  at  no  point  vary  more  than 
one-quarter  of  an  inch  from  the  true  edge  of 
the  straight-edge. 

Before  tlie  final  release  of  the  work  all  con- 
crete sidewalks  should  be  carefully  inspected 
and  sounded  for  defects,  and  any  hollow  or 
otherwise  defective  blocks  should  be  cut.  Re- 
laying of  top  course  only  should  not,  as  a  rule, 
be  permitted. 

CARE  AND  PROTECTION. 

.After  the  surface  has  been  finished  the  walk 
is  left  to  harden.  Care  must  be  taken  to  pro- 
tect it  from  the  elements  and  traffic  until  it 
has  set. 

Protection  from  Rain.—'Vhe  finished  walk 
must  be  protected  from  the  direct  impact  of 
rain  while  it  is  still  soft.  Rain  falling  on  soft 
mortar  washes  and  pits  the  surface,  making 
it  rough  and  unsightly.  .-\ny  covering  that 
will  prevent  the  direct  impact  and  wash  of 
the  rain  on  the  green  mortar  is  satisfactory. 
This  can  be  accomplished  by  covering  with 
roofin"  paper  or  canvas. 

Protection  from  Sun  and  Wind. — The  sur- 
face coat  must  be  protected  from  the  hot  sun, 
after  placing,  to  prevent  too  rapid  drying, 
which  weakens  the  mortar  and  causes  hair 
checking.     A  strong,  warm  wind  blowing  over 


top  finish  mortar  while  soft  is  very  apt  to 
check  it. 

Various  methods  of  protecting  sidewalks 
from  too  rapid  drying  are  available.  Some 
builders  employ  sand  as  a  protection,  placing 
it  where  the  walk  is  hard  enough  so  as  not 
to  injure  same,  removing  it  when  the  walk  i.^ 
thoroughly  hardened  or  fully  cured.  The  sand 
should  be  of  suflicicnt  depth,  generally  Vi-incll 
will  answer,  and  should  be  wet  thoroughly 
with  a  rose  nozzle  as  often  as  may  be  neces- 
sary. Sawdust,  shavings,  straw,  grass,  cloth, 
Iiapcr,  etc,  are  other  means  of  covering  that 
may  be  adopted.  Freshly  cut  grass  answers 
very  well  when  it  can  be  had,  though  any- 
thing that  will  absorb  water  and  can  be 
sprinkled  without  removing  can  be  used. 

Curing  Sidewalks. — Do  not  put  water  on  the 
sidewalk  until  it  has  set  hard,  usually  after 
12  or  18  hours ;  then  it  becomes  very  neces- 
sary to  keep  the  walk  wet  thoroughlv  and  con- 
tinuously for  as  lonjj  a  time  as  economy  will 
permit.  Too  much  importance  cannot  be  at- 
tached to  the  curing  of  walks,  as  in  the  rapid 
drying  days  the  set  or  hardening  of  the  con- 
crete will  be  unduly  hastened,  with  a  decrease 
in  the  strength  of  the  work.  The  surface 
should  be  covered  with  any  of  the  coverings 
mentioned  above  for  at  least  the  first  twelve 
hours  on  such  days,  and  then,  by  wetting  the 
work  well  twice  a  day  for  several  days,  the 
material  will  be  given  a  fair  chance  to  attain 
its  maximum  strength  and  durability.  Con- 
crete sidewalks  after  setting  up,  can  hardly 
have  too  much  water,  provided  the  water  is 
not  dashed  on  while  the  surface  is  hot  from 
exposure  to  the  sun  nor  while  still  too  soft  to 
resist  the  washing  action  of  the  water.  Water 
is  a  very  important  element  in  the  curing  of 
all  cement  work.  Sidewalks  should  be  kept 
covered  for  a  week,  and  constantly  wet.  It 
should  not  be  allowed  to  dry  for  a  moment 
at  any  time  during  the  first  week. 

Protection  from  Traffic  or  Accident. — Spe- 
cial care  must  be  taken  to  protect  the  walk 
at  night.  It  should  be  fencetl  off  so  that  ani- 
mals may  not  walk  over  it  while  still  fresh. 
This  applies  especially  to  dogs  and  cats,  which 
have  disfigured  many  an  otherwise  good  walk. 
These  barricades  should  be  at  least  three  feet 
high,  at  each  end  of  the  walk.  On  the  sides 
of  walk  the  same  or  other  kind  of  sufficient 
barricade  should  be  used  lo  protect  the  walk 
from  injury  and  guard  the  puliHc  against  acci- 
dent. All  barricades  should  be  properly  pro- 
tected by  red  lights  at  night.  If  necessary 
keep  a  man  in  charge  to  keep  animals  and 
persons  from  walking  over  the  newly  laid 
walk. 

The  walk  may  be  opened  to  light  travel  after 
about  four  days,  but  it  is  better  to  remain  cov- 
ered with  damp  sand,  grass,  etc.,  for  a  week. 

Protection  from  Frost. — Sidewalks  shouhl 
not  be  constructed  during_xold  weatlier  unless 
unavoidable.  Where  work  is  placed  in  freez- 
ing weather,  the  surface  can  be  covered  with 
sand,  and  upon  this  manure  can  be  placed  with 
a  covering  of  canvas  or  tar  paper  to  prevent 
the  rain  or  snow  falling  on  the  manure,  and 
thus  leaching  through  to  the  concrete.  Fresh 
manure  must  never  be  applied  directly  to  the 
walk,  or  the  mortar  surface  will  be  discolored 
by  the  manure,  as  well  as  injured  bv  the  am- 
monia in  same.  If  construction  in  freezing 
weather  is  unavoidable  the  rules  given  pre- 
viously by  the  writer  for  concreting  in  freezing 
weather  should  be  followed.  See  Engineering 
&  Contracting,  March  13,  1912,  page  301.  In 
freezing  weather  the  same  precautions  as  to 
heating  the  aggregate,  etc,  are  necessary  as  in 
other  classes  of  concrete  work.  The  covering 
should  remain  on  walks  laid  in  freezing  weath- 
er for  at  least  three  weeks. 

cleaning  up  after  completion  of  work. 

Cleaning  Up. — After  the  walk  has  been  com- 
pleted the  street  in  front  of  same  should  be 
cleaned  of  all  surplus  material,  cement,  sand. 
broken  stone  or  gravel,  barrels,  etc.,  used  in 
its  construction. 

Grading. — The  slopes  and  parks  should  be 
graded  to  conform  to  walk  and  curb  grades 
(or  to  lines  indicated  on  the  plan)  and  dressed 
with  fine  earth,  raked  and  left  smooth.  Grad- 
ing on  the  curb  side  of  the  walk  should  gener- 
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ally  be  about  an  incli  loucr  than  the  siile- 
walk,  and  not  less  than  one-quarter  (%)  inch 
to  the  foot  fall  towards  the  curb  or  gutter 
On  the  property  side  of  the  walk  the  ground 
should  be  graded  back  at  least  two  feet  and 
not  lower  than  the  walk ;  this  will  insure  the 
frost  throwing  the  sidewalk  alike  on  lioth 
sides. 

Sodding. — If  sodding  is  specified,  the  lawns 
may  be  sodded  with  blue  grass  sod.  free  from 
weeds.  All  joints  should  be  broken  in  laying 
and  the  sod  laid  to  a  uniform  and  even  sur- 
face. The  sodding  should  be  kept  sprinkled 
until  such  time  as  the  entire  improvement 
may  be  accepted.  If  the  lawns  are  already  in 
grass,  they  should  be  left  in  proper  condition 
and  any  unnecessary  damage  should  lie  re- 
paired. 

Seeding. — Parks  may  be  sowed  with  white 
clover  seed  of  good  quality,  using  one  pound 
of  seed  for  each  three  hundred  (300)  square 
feet. 

Concrete   Curbs   and   Gutters. 

Closely  connected  wilh  concrete  sidewalk 
construction  is  the  matter  of  providing  con- 
crete curb  and  gutter.  Most  of  the  general 
and  specific  instructions  to  be  followed  in  in- 
specting concrete  sidewalks,  as  stated  above, 
are  applicable  to  either  concrete  curb  or  com- 
bined curb  and  gutter  construction. 

Concrete  Materials. — The  cement  should 
comply  with  the  Standard  Specifications  for 
Portland  cement  of  the  .\merican  Society  for 
Testing  Materials,  adopted  June,  1904,  togeth- 
er with  subsequent  changes  and  amendments. 

The  sand,  broken  stone  or  gravel,  and  water 
•for  concrete  should  conform  to  the  require- 
ments stated  for  sidewalks.  It  is  sometimes 
specified  that  no  gravel  greater  than  one  inch 
in  diameter  shall  be  used.  The  inspector  will, 
of  course,  be  governed  by  the  specification 
requirement  as  to  the  size  of  aggregate. 

Sub-Grade. — The  excavation  should  be  made 
to  the  sub-grade  previously  determined  upon. 
The  necessary  grading  for  preparing  the  base 
or  sub-grade,  and  compacting  it  to  render  it 
suitable  for  curb  and  gutter  construction, 
should  be  carefully  done.  It  is  sometimes  re- 
quired that  sufficient  grading  be  done  in  each 
case  to  leave  a  backing  of  at  least  five  feet 
in  width  back  of,  and  on  a  level  with,  the  top 
of  the  curb,  such  filling  being  compacted  and 
sloped  down  to  a  solid  base  on  a  slant  of  one 
and  one-half  to  one. 


.Ml  soft,  boggy,  spongy,  or  defective  places 
should  be  removed  and  all  depressions  filled 
with  suitable  filling  material,  which  should  be 
thoroughly  compacted  by  flooding  and  tamp- 
ing in  layers  not  exceeding  si,K  inches  in  thick- 
ness. 

When  the  sub-grade  occurs  on  fills  exceed- 
ing one  foot  in  thickness  its  preparation  re- 
quires very  careful  attention.  In  all  cases,  fills 
nuist  be  thoroughly  compacted. 

Sub-Base. — Upon  tlie  sub-grade  prepared  as 
above  and  after  inspection  and  acceptance  of 
the  same,  should  be  placed  a  foundation  of 
compacted  coarse  sand,  cinders  or  other  suit- 
able material  as  mentioned  for  sidewalks,  of 
not  less  than  si.K  inches  in  depth,  such  sand, 
cinders,  etc.,  to  be  free  from  earthy  and  other 
i>bjectionable  materials.  The  sub-base  may 
consist  of  a  layer  of  broken  stone  six  inches 
ihick,  or  si.x  to  twelve  inches  of  cinders  thor- 
oughly  rammed. 

The  preparation  of  the  foundation  should  be 
similar  to  that  required  for  a  sidewalk,  care 
being  taken  that  tlie  sub-base  be  thoroughly 
drained,  the  drainage  system  being  connected 
with  sewers  or  other  drains  as  may  be  indi- 
cated on  the  plans.  . 

Forms. — -A-fter  the  foundation  or  the  top  of 
the  sub-base  has  been  brought  to  the  proper 
distance  below  the  grade  stakes,  forms  are 
placed  for  the  curl)  or  the  combined  curb  and 
gutter,  being  of  such  shape  and  dimensions  as 
may  be  required. 

The  material  for  forms  should  be  dressed 
on  the  edges  and  on  the  side  next  the  con- 
crete and  should  be  set  securely  so  that  the 
curbing  and  guttering,  when  completed,  will 
conform  accurately  to  line  and  grade. 

At  least  once  in  every  one  hundred  and  fifty 
(150)  feet,  expansion  joints  should  be  provid- 
ed. These  joints  to  be  constructed  as  speci- 
fied or  as  inay  be  required  b-'  the  engineer. 

Body  of  Curb  or  Combined  Curb  and  Gut- 
ter.— Materials  for  the  concrete  body  of  curb 
or  combined  curb  and  gutter  should  be  propor- 
tioned according  to  the  voids  in  the  aggregates, 
not  exceeding  1  part  Portland  cement  to  8 
parts  fine  and  coarse  aggregates.  When  the 
voids  are  not  determined,  the  concrete  should 
be  composed  of  1  part  Portland  cement,  3 
parts  fine  aggregate  and  5  parts  coarse  aggre- 
gate. 

^Materials  should  be  mixed  wet  enough  to 
produce  a  concrete  of  such  a  consistency  that 
it  will  flush  readily  under  a_  light  tamping  and 
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which  can   be  handled   without  causi 
aration    of    the    coarse     aggregate 
mortar. 

A   layer  of  concrete  should  be  deiRitc 
the  top  of  the   gutter   form   and  tai  ( 
width  of  the  gutter,  to  a  surface  all 
which  should  be  at  least  the  Ihickne 
wearing  surface  below  the  finished  si 
the    gutter.      Concrete    placed    for 
should  be   tamped   and   the   remaindi 
concrete  placed  and  tamped  to  pernj  \ 
application    of   the    required    wearin4urtace 
to  the  face  and  top  of  the  curb.  [ 

In  constructing  curb  or  combined  Irb  and 
gutter,  particular  attention  must  be  vcn  to 
have  all  templets  perpendicular  bet|eii  the 
stones.  All  stones  should  be  of  unifoii  ](.,]„[] 
of  about  six  (G)  feet,  and  should  be  barated 
from  each  other  by  sheet  steel  templg  n,ade 
to  conform  with  the  shape  of  the  curlir  com- 
bined curb  and  gutter,  which  are  1 1,,  ,,,. 
moved  after  the  cement  has  sufficicii 

Finishing  or  Wearing  Surface. — In  c 
ly   after   the   completion    of   the   bodici 
and  before  the  cement  therein  has  ha^cir 
set,    the   finishing   or   wearing   surfac  si  luU 
be  added. 

The  mortar  for  the  finishing  surfacsl 
be  composed  of  1  part  Portland  cennt 
not  more  than  2  parts  of  fine  granitelii. 
slag  screenings  of  a  size  not  exceecg 
of  ordinary  coarse  bank  sand  and  whi 
be  free  from  all  foreign  materials,  'e 
sistency  of  the  mortar  should  be  sucks 
not  require  tamping,  but  which  can  1  e, 
spread  into  position. 

Wearing  surface   on  the  gutter  anor 
top  and   face  of   the  curb  should  be  t 
%-inch  thick. 

Edge  of  the  curb  on  the  street  sidend  thf 
intersection  of  the  curb  and  gutter  slui '  ' 
rounded  to  radius  of  about  1%  Ins.,  ;  < 
edges  to  have  a  radius  of  about  %  iji 

.\l\    exposed    surfaces    should    be   ce 
finished   by   troweling  to  a   smooth   a; 
finish,  and'  must  be  left  free  from  iri'u 
ties  and    depressions.     Any  spalling  i;  ^ 
ting    off    whatever    of    the    finished    r 
either    at    the    joints    or    in    the    bodyii 
section,   should   be   suflScient   cause   fo  njec 
tion.      No   patching   of    any    character;hauk 
be  allowed. 

Protection. — When  completed,  the  cb  am 
gutter  should  be  kept  moist  and  ptectec 
from  traffic  for  at  least  a  week. 
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The  Life  and  Economic  Use  of  Steel 
Water  Pipe. 

During  recent  appraisals  of  two  water  works 
systems  by  one  of  the  editors  of  Engineering 
and  Contracting,  question  arose  as  to  the  prob- 
able life  of  steel  water  pipes.  The  editor  se- 
cured sections  of  such  pipe  of  various  ages, 
up  to  20  years,  taken  from  the  mains  in  the 
process  of  tapping  for  service  connections. 
He  also  conferred  with  the  managers  of  the 
two  water  companies  as  to  their  experience 
with  leaks,  and  as  to  methods  of  prolonging 
the  life  of  steel  pipes.  It  is  our  purpose  brief- 
ly to  outline  the  results  of  this  investigation, 
which  took  place  in  the  cities  of  Everett  and 
South  Bellingham,  Wash. 

In  both  cities  steel  pipe  of  the  Metheson  and 
Converse  types  had  been  used  extensively  by 
the  privately  built  and  owned  water  works, 
and  with  results  that  had  proved  economic 
over  a  period  of  about  20  years.  In  each  of 
these  cities  there  is  steel  pipe  in  such  good 
condition  that,  so  far  as  can  be  seen,  a  total 
life  of  40  years  or  more  might  be  secured.  It 
is  true  that  in  certain  soils,  a  life  of  20  or  25 
years  seems  to  be  the  limit  for  thin  steel  pipe, 
particularly  if  it  has  not  been  properly  coated 
or  if  the  coating  has  been  scraped  off  in  spots 
before  laying.  It  is  also  true  that  in  the  alka- 
line  soils   of    certain    arid   states,   the    life   of 


steel  pipe  may  be  less  than  20  years.  But  the 
fact  that  impressed  the  editor  very  forcibly 
was  the  undoubted  durability  of  well  coated 
seamless  steel  pipe — a  durability  that  extends, 
under  ordinary  soil  conditions,  far  beyond  the 
period  of  years  commonly  assigned  by  engi- 
neers to  any  steel  pipe. 

The  editor  is  not  prepared  to  say  positively 
that  riveted  steel  pipe  is  less  durable  than 
seamless  (lap-weld  or  lock-bar)  steel  pipe, 
but  he  would  not  be  surprised  were  it  found 
that  riveted  pipe  has  a  shorter  life  because 
small  leakages  of  water  tend  to  rust  it  out 
alono-  the  riveted  joints.  The  manager  of  the 
Fairhavcn  Water  &  Power  Co.,  of  South 
Bellingham,  Wash.,  believes  this  to  be  a  fact 
from  his  experience  with  certain  riveted  pipe, 
but  he  is  not  certain  that  the  shorter  life  of 
that  pipe  may  not  have  been  due  to  use  of  a 
poor  pipe  dip.  Incidentally,  it  may  be  added, 
be  believes  in  both  calamine  and  pitch  coatings 
over  the  steel. 

The  manager  of  the  water  department  of 
the  Everett  Railway,  Light  &  Water  Co.  does 
not  regard  the  calamine  coating  as  essential, 
but  is  very  positive  that  every  w-ater  companv 
should  dip  the  pipe  just  before  laying  it.  He 
also  re-dips  all  pipe  that  is  taken  up  at  any 
time.  .'\  description  of  his  pipe  dipoing  appa- 
ratus, and  the  methods  and  cost  of  dipping, 
was  published  in  our  issue  of  Dec.  13,  1911. 

As  a  result  of  the  examination  of  the  seam- 


less  steel  pipe  in   the   two  cities  just  ar°' 
the  editor   estimated  that   a   life   of  3  y 
could  readily  be"  secured  under  the  co  it 
existing  in   those   cities,   and   this   he  iieve. 
to  be  a  conservative  estimate. 

There  is  one  feature  about  the  life    - 
pipe  that  is  almost  always  overlooked  1  c 
neers  who  have  not  themselves  been  coiec.t 
with    water    companies    that    have    use  suci 
pipe.     We    refer   to    the   replacing  of  nalle: 
sizes   by  larger   sizes  of   pipe,  to  prove  fo 
the  growth  of  the  community.    Few  AiTicai 
towns    or    cities    are   without    large   aiis  o 
sparsely  built  up  or  sparse  tenanted  p  aert.v 
If   a   4-in.    or   6-in.   main    is    laid   in  giwim 
districts,  it  is  likely  to  become  inadequa  Ions 
before  the  life  of  the  pipe  or  even  tie  fe  o 
the  pipe  coating  has  expired.     Hence     6  t( 
12  years,  a  small  main  is  likely  to  be  tan  '" 
relaid  elsewhere,  and  a  larger  main  sub  ti 
for  the  small  one.   When  tliis  is  done,  c 
pipe   should   be   re-dipped,    for.   by   so  " 
there  is  no  good  reason  why  it  may  i 
forever. 

Seamless  steel  pipe,  it  seems  to  s 
worthy  of  much  more  extended  use-.in  : 
has  received  in  the  nast.  It  is  unquestUBbli 
long  enough  lived  for  economic  use  in  s  t' 
ing  community,  and  there  is  strong  reas.  i 
for  believing  that  its  life  is  very  miidi  '■ 
than  has  been  commonly  supposed  bv  en  k 
and  water  works  managers. 
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'hiNew   Sewer   Standards    of    Rich- 
Imond,    Va. — Dimensions    of 
Trenches — Instructions 
to  Inspectors. 

il.uted   bv   Allen   J.    Saville.    Asst.    City 
Engineer. 

ity  of  Riclimoml  lias  been  doing  con- 
:,  sewer  work  for  tbe  past  two  seasons 
::  continue  this  work  during  the  present 
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•\   \ — standard    Brick   Catch    Basin,    Rich- 
mond,  Va. 


for  tlu-  injw  type  of  cov-.r  and  trap  slabs  are 
shown.  Pile  cover  slab  is  c  isi  in  two  pieces, 
weighing  about  80  lbs.  lach,  so  that  one  man 
can  handle  ii,  The  lorni  is  made  in  two 
pieces,  so  that  the  wire  can  be  stretched 
over  the  dowels  in  the  bottom  piece  and  then 
the  top  put  on.  This  places  the  wire  in  the 
center  and  also  facilitates  the  removal  of 
forms.      The    trap    stone    is    reinforced    with 


brick  sewers  are  shown  in  Fig.  o.  The  dimen- 
sions allowed  for  trenches  for  pipe  sewers 
are  given  in  Table  I. 

IXSTRUCTIOXS  Te>  SEWEK  l.NSPECTORS. 

The  instructions  to  inspectors  here  given 
are  not  intended  to  cover  the  whole  subject 
of  inspection,  hut  serve  to  call  the  inspector's 
ailention    to    several    important    points    to    be 
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Fnd  View 


Fig.   2 — Plan    and    Elevation    of    Form    for    Reinforced    Concrete    Cover    Slab    for 

Catch    Basin. 


\biiut   three  years  ago   the   city   voted 

"I  in  sewer  bonds.    The  standard  plans 

herewith  we  c  drawn  up   for  the  pur- 

mproving  the  quality  of  the  work  and 

'te  uniformity  in  construction  on  the 

contracts    in    different    parts    of    the 

Basins. — The  new  type  of  catch  basin. 

standard  in   Richmond,   is  shown   in 

The    old    style    basin    had    the    trap 

lare  in  plan,  and  the  cover  and  arch 

.\ere  made  of  old  pieces  of   flagging. 

-tones    were    very    heavy,    sometimes 

.;  as  much  as  oOO  lbs.  each.    Whenever 

f  this  kind  were  set  on  green  brick- 

V  IV   vracks   were   developed.      These    cracks 

lie   mostly   in    the    trap    and    could    not    be 

i^i,   hut,   of   course,   they   caused    the    basin 

1  leak. 

he   new   basin   was   designed    primarily    to 

■  •    these    heavy    stones.      In    the    new 

iiowever,  the   shape   of   the  trap   was 

This  reduced  the  size  of  the  cover 

'  cessary.  and  also  improved  the  work- 

■  •.    the  basin,   alone   with    the    new   basin 

'ign  the  opening  in  the  curb  was  changed, 

ing    made    longer    and    flatter    to    eliminate 

I   sudden   dip   in    the   curb    made   necessary 


four  '/4-in.  round  iron  rods  placed  as  shown 
on   the  design  of  the  forms  in   Fig.  3. 

These  forms  have  been  in  use  for  some 
time  and  have  been  found  to  work  very  well. 
The  wire  in  the  cover  .slab  is  put  in  to 
strengthen  the  concrete  to  withstand  handling. 
It  is  not  necessary  for  the  slab  to  be  rein- 
forced to  carry  a  load.  The  frame  shown  in 
Fig.  2  is  made  in  two  pieces,  each  l'/4  ins. 
high.  The  bottom  boards  are  screwed  to  the 
lower  half  and  dowel  pins  are  fixed  in  the 
bottom  half  and  work  loose  in  the  top  half  so 
that  it  can  be  removed.  The  dowels  are  iron. 
Screws  are  used  in  the  form  in  place  of  nails. 
The  form  shown  in  Fig.  3  is  not  provided 
with  a  bottom.  Holes  for  the  insertion  of 
reinforcing  rods  are  made  in  both  ends  of 
the  form,  and  the  sides  are  hooked  to  the 
ends,  so  that  the  whole  form  can  be  taken 
down. 

The  standard  brick  manhole  for  pipe  sewers 
is  shown  in  Fig.  4.  The  standard  manholes 
for  brick  sewers  have  walls  similar  to  those 
shown  in  Fig.  4.  For  circular  brick  sewers, 
.3  ft.  in  diameter,  the  manhole  walls  are  8 
ins.  thick  and  contain  110  bricks  per  foot  of 
height  above  the  top  of  the  sewer  bore.  These 
manholes  are   3   ft.   in   inside  diameter  at  the 
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looked    after,    and    prescribe    the    method    of 
keeping  records  and   notes. 

RECORDS    TO    UK    KEPT. 

.Ml  tieUets  for  all  material  must  lie  signed 
and  the  number  of  the  eontvact  written  on  the 
ticket. 

(1)  Hubs. — All  hubs  are  to  be  located  on  a 
sketch  of  the  work  drawn  on  the  note  used  on 


Cross  Section 


Bottom  Plan 


Fig.  3 — Details  of  Form  for  Reinforced  Concrete   Trap   Slab  for  Catch   Basin. 


Fig.  4 — Standard   Brick    Manhole  for   Pipe 
Sewer,     Richmond,    Va. 


the  old  design.     The   excavation    for   the 
w  basm  is  9  cu.  yds.,  and   l,8o0  brick  are 
luircd   in   its   construction. 
In  Figs.  2  and  3  the  design  of   the   forms 


bottom    and   2    ft.   at  the   top.     The   walls   of 
manholes  on  egg-shaped  brick  sewers  are  the 
same  in  size  as  those  just  described. 
The  dimensions  of   trenches  excavated    for 


the  work.  Hubs  to  be  located  from  nearest 
stack  and  elevation  referred  to  some  permanent 
datum  or  noted  either  depth  below  top  nearest 
stack  or  below  a  corner  stone. 
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Size. 
ins. 

6  ins.. 
11'  ins.. 
15  ins . . 
IS  ins.. 
20  ins.. 
24    ins.. 
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TABLE  I.— DIMFNSIONS  ALLOWED   FOR  PIPE  SEVVEH   TRENCHES. 


Cut   Ijelow   10   ft. 


Cut  from  10  ft.   to  15  ft.     Cut  from  15  ft.  to  20  ft. 


Top. 
n. 
2.0 
2.0 
2.5 
2.75 
3.0 
3.4 


Bot.  Av. 

it.  Ft. 

2.0  2.0 

2.0  2.0 


3.0 
3.4 


Top. 

Bot. 

Av. 

Ft. 

Ft. 

Ft. 

3.0 

2.0 

2.5 

3.0 

2.0 

2.5 

3.5 

2.5 

3.0 

4.25 

2.75 

3.5 

4.5 

3.0 

3.75 

4.C 

3.4 

4.0 

Top. 

Bot. 

Av. 

Ft. 

Ft. 

Ft. 

4.'u 

2.'0 

3.0 

4.5 

■'  5 

3.5 

4.75 

2.75 

3.7 

5.0 

3.0 

4.0 

5.4 

3.4 

4.4 

(2)  Basins. — LiOcate  by  drawing  small  hollow 
square  on  same  sketch  showing  distances  fiom 
corner  or  other  permanent  marlier. 

(3)  Stacks. — Locate  from  corner  streets,  note 
depth  and  size  of  sewer  between  stacks.  Shou- 
on  sketch  by  circle. 

(4)  House  Connections. — Locate  on  sketch  as 
accurately  as  possible  by  measurements  from 
the  corner  stone  or  street  line  to  the  first  con- 
nection and  then  the  measurements  between 
each  connection  until  the  next  corner  stone  is 
reached.  Take  every  precaution  to  get  these 
located  accurately.     Measurements  to  tenths. 

(5l  Brick  Sewers. — Size,  location  in  street, 
whether  center  or  not. 

(6)  Pipe  Sewers. — Same  as  brick, 

(7)  Records  for  Estimates. — Number  of  cubic 
yards  of  excavation  for  the  main  sewer  and  for 
all  connections,  for  basins  and  hubs,  must  be 
kept  in  detail  and  as  accurately  as  possible, 
using  widths  of  ditch  as  given  on  standard  and 
depths  as  measured  in  the  field.  If  there  are 
very  many  house  connections  on  a  block,  it  is 
better  to  take  an  average  connection  and  use 
this  all  the  way  through  that  block,  provided 
there    is    not    much    variation    in    the      ground. 


top  2  ft.  circular.  On  brick  sewers  3  ft.  circular 
at  sewer  and  2  ft.  circular  at  casting.  Where- 
ever  practicable  the  castings  shall  be  set  on  the 
finished  grade  of  the  street.  It  must  never  be 
set  very  high  on  traveled  roadways,  however. 

(3)  House  Connections. — All  to  be  laid  as  sin- 
gle connections  on  all  pipe  lines.  Connection^ 
to  be  put  in  for  every  house  and  for  all  vacant 
lots  unless  shown  otherwise  on  drawings.  Where 
it  is  practicable  the  inspector  is  to  find  out  from 
owners  on  line  of  sewer  as  to  where  they  wislt 
their  connection.  Connection  to  be  7  ft.  deep 
at  property  line  below  finished  grade  if  surface 
grade  permits.  In  laj'ing  pipe  be  careful  to  see 
that  no  cement  is  left  inside  of  pipe  at  the 
joints.  See  that  connections  are  properly  stopped 
up  at  end.  Grade  either  to  be  given  or  whole 
length  to  be  cut  out  to  grade  before  any  pipe 
is  laid.  Connections  are  given  a  sweep  of  about 
10  ft.  in  ordinary  streets;  that  is,  Y  is  put  in  10 
ft.  further  down 'the  sewer  than  the  point  of 
connection  on  property  line.  See  that  no  dirt 
gets  in  pipe  and  be  very  careful  to  see  that  the 
cement  does  not  squeeze  out  on  the  inside  of  the 
pipe,  producing  obstructions. 

(4)  Brick    Sewers. — Bi-icks    must    conform     to 
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Fig.   5 — Dimensions  of   Trenches   Allowed   for   Brick   Sewers,  Richmond,  Va. 


Ditches   to    be   all   figured  as   cut   square    in    the 
bottom. 

(S)  Number  of  Bricks. — Bricks  are  paid  for  by 
the  IVI.  per  actual  count.  Records  must  there- 
fore be  kept  of  all  brickwork  in  detail.  The 
number  of  bricks  in  a  brick  sewer  per  foot,  one 
and  a  half  rings  being  one  foot,  should  be  count- 
ed frequently  and  an  average  made  for  each 
size  on  a  job.  See  standard  sheets  for  bricks 
in  stacks  and  basins. 

(9)  The  number  of  feet  of  each  size  pipe  re- 
ceived daily  and  the  number  of  feet  laid  each 
day  should  be  kept. 

(10)  Number  of  barrels  of  cement  received 
should  be  kept  and  the  number  of  barrels  used 
per  M.  bricks  should  be  kept  approximately. 
The  following  record  should  be  kept  of  cement: 
Date  ordered,  hour  ordered,  number  of  barrels 
ordered,  date  received,  hour  received,  number  of 
barrels    received,    number   on    tickets. 

METHOi:S     OF    CONSTRUCTION     ESPECIALLY    TO     BE 
LOOKED    AFTER. 

(1)  Basins. — Basins  to  be  built  according  to 
drawings.  See  that  basin  is  plastered  on  the 
inside  up  to  the  water  line.  Bats  can  be  used 
in  basins  provided  they  are  not  smaller  than 
%  brick.  Every  fourth  or  fifth  course  must  be 
whole  brick  laid  as  headers.  Basins  must  be 
square  with  the  street  and  the  walls  liuilt 
straigiit  and  true.  Bricks  for  basins  to  be  up 
to  specifications  for  bricks  in  sewers.  Where- 
ever  the  grades  have  been  determined,  the  ba- 
sins shall  be  built  to  grade.  If  basin  is  built  in 
gutter  before  street  is  cleared  up  it  should  be 
boarded  up  to  keep  out  loose  dirt  until  street  is 
cleaned  up. 

(2)  Stacks.— Stacks  to  be  built  to  drawings. 
On  pipe  sewers,  stacks  in  bottom  to  be  4x3   ft. 


specifications.  If  they  do  not,  make  the  con^ 
tractor  haul  them  away  from  the  job.  Bricks 
must  be  thoroughly  wet  before  laying.  No  bats 
to  be  used  in  sewers  on  any  excuse  except  for 
making  joints.  Arch  to  be  tamped  up  to  crown 
before  drawing  centers.  Line  and  grade  both 
must  be  carefully  given.  In  case  invert  is  cut 
too  large  or  caves  in,  tlie  sewer  niust  he  backed 
up  with  good  material  before  arch  is  turned. 
Notice  clause  in  specifications  about  racking 
back  whei'e  brickwork  ends.  All  joints  must  be 
carefully  made  and  the  arch  keyed  up  before 
centers  are  moved.  Centers  must  either  be  re- 
newed before  mortar  has  taken  initial  set  or  left 
in  until  mortar  has  taken  hard  set.  Keep  the 
courses  straight  in  the  whole  sewer.  Do  not 
allow  bricks  to  be  laid  with  large  joints  and  tlien 
pointed  up  or  flushed.  Notice  specifications  as 
to  size  of  joint. 

(5)  Pipe  sewers  must  be  laid  absolutely 
straight  between  stacks.  Ditch  must  be  wide 
enough  in  the  bottom  to  allow  workman  to  get 
his  arm  around  under  pipe  to  put  cement  in 
joint.  Joints  must  be  covered  with  cement  all 
the  way  around.  Packing  to  be  put  in  as  far 
around  as  can  possibly  get  it,  starting  at  top. 
Not  less  than  25  ft.  of  pipe  shall  be  laid  at  one 
time,  except  by  special  permission  from  the  en- 
gineer in  charge.  All  joints  in  a  section  to  be 
laid  first  without  cementing  any  pipe,  then 
straightened  out  and  packed  and  then  ceniented. 
Test  all  pipe  that  comes  on  job  by  tapping  it 
with  small  rock.  If  pipe  rings  it  is  all  right, 
but  if  it  sounds  dull  then  look  for  the  crack 
and  send  it  back.  Tamp  dirt  to  one  foot  above 
pipe  and  do  it  very  carefully,  seeing  that  dirt 
gets  under  the  pipe.  Cement  on  joints  should 
be  beveled  off  from  bell  and  not  wiped  straight 
down. 


(6)  Before  leaving  a  job  the  inspec 
open  up  the  stacks  and  Inspect  the  sew 
that  it  is  clean  and  in  working  order  a 
a  written  report  to  that  effect  to  the  entieer 
charge.  If  possible  water  must  be  runito  ih 
upper  end  and  allowed  to  run  until  tl 
sewer  is  in  operation  and  washed  out. 

(7)  A  written  report  must  be  seiit  i 
conclusion  of  the  job,  giving  a  list  of 
etc.,  left  over  and  its  location. 

(8)  Inspectors  must  be  on  the  job  at  i 
Their  hours  are  the  same  as  those  of 
tractor  who  is  doing  the  work. 


must 
to  see 
make 
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Method    of    Thawing     Out    a  jozen 
Water  Main,  Submerged  in  iih 

Water,  By  Electricity 

I 
Tlie   (i-in.    water    main,    l.ioij    ft.  intnf.'r- 
which    connects    Xorth    Brother    Islai!'^  ' 
the   Borough   of   Bronx,   New   York  Cv 
came  frozen  dnring  the  very  cold  we.-ie, 
the   early  part   of   February.     The  cougi 
diseases  and  tuberculosis  divisions  of  e 
hospital    are    located    on     this     island,  -o' 
quently  the  water  famine  caused  by  thjr 
ing  of  the   supply  main  caused  keen  utr 
Water   was   carried  to  the   island  for  ;v 
days  in  water  carts  and  barrels  on  bo;;, 
a  Government  water  boat  linally  was  'il; 
in  this  service. 

On  the  single  previous  occasion,  Dember, 
1892,  when  this  same  main  froze,  all  a;nipts 
to  thaw  it  out   in  place   failed,  and  it  ad  to 
be   taken    up   and    relaid.     On    March  ,  -1 
year,    the    S,ew    York    Edison    Co.   un  rt 
to  thaw  out  the  main.    1  he  effort  was  ::c 
ful,  although  a  continuous  application  i  e 
trie  current  to  the   frozen  main   for  fi'  li 
and  nights  was  required  to  thaw  it  ou 
conditions  were  unfavorable  to  thawinfs; 
the  salt  water  does  not  freeze  until  a  t(pi 
ture    of    "27°    F.   is    reached.     Freezings 
at   the   shore   of   the   island,   where  thn 
emerged    from   the    water.      Freezing  '  ; 
point   stopped   the   flow  of  water  in  tl:  y.^., 
line,   and   the   entire   submerged   portio  then 
rapidly  became  frozen. 

A  shack  was  erected  on  the  islanc;!- 
for  use  as  a  temporary  substation.  A  hi 
four  100  K.  W.  transformers  was  ii:a 
to  drop  the  line  voltage  of  2,000  downj 
volts.  This  electrical  pressure  was  i:i  m 
the  first  effort  to  thaw  out  the  main. 

Both  ends  of  the  frozen  main  weres'er 
and  electrical  connections  were  made  v.\i 
submerged  portion.     The  current   was  ir 
on   on    the    morning   of    March    7,   abc 
amperes    and    200    volts    being   used   a  ft:... 
Pumps    were   installed    on    the    island  iid  a 
pressure    of    80   lbs.    was    maintained      the 
main.     During  the  evening  of  the  7th  tl  c 
rent    was    increased    to    1,000    ampere; 
March  8th  the  current  averaged  1,300  are 
but   had  no  effect  on  the   ice.     Early  i 
afternoon  of  the  8th  steam  liegan  toissuii 
the  severed  end  on  the  Bronx  shore,    i 
9th  the  current  was  increased  to  1,500  ape., 
and    the    voltage    was    increased    to   4i   the 
temporary  substation  being  enlarged  ai  two 
more   100   K.   W.   transformers   instalk    At 
11  a.  m.  on  the  10th  the  current  was  it  tip 
to  1,G00  amperes  and  the  voltage  to  368  T 
hours  later  the  current  was  increased  1 1. 
amperes.     This   current   was   maintaine  O-"- 
stantly    until    C    a.    m.   of    jMarcli    12th, vhen 
water  started  to  flow  out  of   the  Broi  end 
of  the  pipe.     Within   a   short  time  the  ifler 
the   flow   of   water   through   the  pipe  s)wed 
that   it    was    entirely    thawed    out.     Th  cold 
salt  water  flowing  over  the  pipe  made  itaccs- 
sary  to  use  36  times  as   much  heat  tchaw 
out  the  pipe  line  as  the  same  quantity  '■  ice 
on  land  would  have  required.    Within  2-!oiirs 
after  the  ice  thawed  out  the  water  sufy  or 
the  island  was  resumed. 


Preliminary  work  has  been  started  fcaJ- 
mile  tunnel  through  Mount  Royal  at  Moreal. 
Que.,  by  which  the  Canadian  Northern  R  ♦'" 
enter  the  citv. 


i 
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Sfvifications     for     the     Manufacture,  «ions.  ami  must  not  be  (iclr.ercd  withm  3iuiavs 

"         .■    r,    nimpn<;inn<;    anH   T  avina  ^^^"  "*  "i^'iiulacture.     All  pipe  shall  have  Uie 

esting.  Dimensions,  and  Laying  f^^tory   ami  mamuacturcrs  name  clearlv   im- 

of  Plain  Concrete  Sewer  Pipe,  pressed  on  the  outer  surface  as  identification 

K-ansas  Pitu    Mr.  "^3*''^  ^"''  ^'^•''"  '"  '''^<-"  manner  have  the  date 

Kansas  Llty,  Mo.  o,   ,,,^.  „,olding  of  the  pipe  indicate.!. 

-id  set  of  specilications   for  plain  con-  Xo   pipe   shall    be    used    which   has   a   piece 

wer  pipe  has  been  drawn  by  Mr.  L.  R.  broken    from  the   spigot   end  deeper  than  the 

ty  Engineer  of  Kansas  City,  Mo.     The  depth  of  the  bell  or  longer  at  any  point  than 

, lions    are    published    herewith.      With  one-half  the  diameter  of  the  pipe';  nor  which 

mission   of    Mr.   Ash,   \vc     invite    our  has  a  piece  broken   from  the  bell  end  if  the 

manufacturers  of  concrete  pipe,  engi-  fracture  e.xtends  into  the  body  of  the  pipe  or 

contractors,   and    others    who    may    be  is  longer  at  any  point  than  one-half  the  diam- 

id,  to  discuss  these  specifications  crit-  etcr  of  the   pipe. 

icBi-    It  is  probable  that  the  -national  Asso-  tests. 

ria'n  of  Cement  Users  will  appoint  a  com-  When   re.iuired.  the  contractor  shall  deliver 

:o  recommend  a  standard  set  of  speci-  at  the  point  indicated  bv  the  city  engineer  one 

-  for  concrete  sexyer  pipe  within  the  length  of  pipe  for  eachL'Oti  lineal  feet  of  pipe 
.,r  or  two.  .\  full  discussion  at  this  to  be  laid  under  the  contract.  This  pipe  is 
!1   assist    such   a   committee   materially  for  testing  purnoses  and  shall  be  selected  by 

undertakes  to  tormulate  standard  the  engineer  and  marked  bv  him  on  the  line 
tions.  The  importance  to  all  users  ot  of  the  work  for  identification  when  tests  are 
.  pipe  of  having  recommended  stand-  made,  and  shall  be  .lelivered  bv  the  contractor 
ihcations,  wel|  considered  before  they  without  special  compensation  "for  the  same 
red  for  adoption,  is  obvious.  There-  The  tests  to  which  the  pipe  may  be  sub- 
is  hoped  that  the  accompanying  speci-  jected  are  as  follows : 

-  may  be  used  as  a  basis  for  a  careful  Exhrnal  Crusliiiig,  Tcsl.—\\\\Qn  supportc.l 
ation  of  the  various  problems  arising  upon  a  bed  of  thoroughlv  compacted  sand  of 
iianufacture  and  use  of  concrete  sewer  such  dimensions  and  in  such   manner  that  a.i 

.,       .  even  bearing  is  provided  throughout  the  whole 

Kansas  City  specifications  are  similar  length,   but    without   appreciable    displacement 

m  use  in  the  Borough  of  Brooklyn,  of  sand  at  the  sides,  the  various  sizes  of  pipe 

rk  City,  where  the  long  and  successful  shall    withstand    iJie    following    pressures    ap- 

concrete  sewer  "ipc  calls  for  a  defer-  plied  at  the  crown  uniformlv  along  a  line  1  in. 

nsidcration  of  the  governing  specifica-  in   width  and  extending  the   whole  length   of 

Ihe   Kansas   City    specihcations   diflfer  the  pipe,  exclusive  of  the  bell. 

ise  in   force  in  Brooklyn  in  the  mat-  H.g  pg,- 

'lape  and  size  of  bell,  form  of  inside  Diameter.                                                           lln.  ft. 

if  pipe,  and  length   of  time   required        | '"^ ]•'** 

V    between   the  manufacture    of    pipe  ;i  ins!!!!.'.. !."."!.".'.'.".'.".'."!.'.'!!.'!.'.';!.;.'.'!.';!    1,050 

:r  use.  10  ins !!!!!!!!!!!!!.!!!!!!    i!io^' 

rop  test  as  given  in  the  Brooklyn  spec-       }^  i"^ Hnn 

-  is  incorporated   in   the   Kansas   City  is  ins.'!!!.".!!! !!!!!!!."!!!!!!!!!! !!!!!!!!!!!    i,'45>) 

•ions.    However,  Mr.  Ash  regards  this       -l  ins ! ! !!!..!!!!     iItO'J 

■f  questionable  consistency  in  that  the       -^  '"^ ; -•*""' 

>t  graded  to  the  size  of  the  pipe.    The  Droi>    Weight   Test. — Pipe,   supported   on   a 

izes   undoubtedly    will   meet    this     re-  dry  sand  bed  2  ins.  deep,  shall  withstand  with- 

iit  without  trouble   but,   in    Mr.   .^sh's  o"t  cracking  the  impact  from  two  blows  of  a 

^  lun.  it  is  very  doubtful  in  sizes  below-  12  cast-iron  ball  weighing  10  lbs.,  falling  18  ins. 

"    This  test  probably  will  be  eliminated  or  This   test  may  be  applied  on  the   line  of   the 

"v     changed     in     future     specifications  work  before  the  pipe  is  placed  in  trench. 

in  Kansas  City.    The  points  of  differ-  Hydrostatic      Test. — Untreated     pipe     shall 

re    enumerated,    between     these     two  show  no  percolation  up  to  in  lbs.  per  sq.  in., 

lions,  should  be  taken  up  in  the  dis-  ?rid  shall  resist  fracture  at  .33  lbs.  per  sq.  in. 

internal   pressure. 

\ansas  City  specifications,  which  applv  When    any   pipe   is   broken    it    shall   appear 

rete  pipe,  ranging  in  size   from  6  ins.  homogeneous,  being  entirely  free  from  cracks 

i -i  ins.  internal  diameter,  follow:  or   voids,   and    generally     uniform,     showing 

'                      M\xvr\CTURE  pieces  of   fractured   stone  firmly   imbedded  in 

11  pipe  must  be  the  product  of  approved  "    '            niMi-vcinvs 

Jories,  and  the  Board  of  Public  Works  re-  ,,„                       m.Mt.^.io.Ns,. 

res  the  right  to  reject  the  entire  product  ^^ ''^"   s'zes  of  pipes  are   given,  they   shall 

I  iny  pipe  works   whenever,   in   its   opinion,  "«?"  ''?«  •"tenor  diameter. 

I  methods  of  manufacture  are  such  as  not  ,  :\"  P'P"-'^  ^'^  '  "j*^  ^l^'""  foUow-ing  minimum 

guarantee  uniform    results,   or   where   the  thicknesses  and  the  diameters  shall  not  vary 

U-rials  used  are  such  as  to  produce  an  in-  '"0''=  ^^an  3  per  cent  from  those  specihed. 

.or  pipe,  as  indicated  bv  repeated  failure  to  r>,o.„=.»,.                                                   "'n'i<!V''in''s' 

.-;fy  the  tests  under  these  specifications.  ^6-1^.      .       4 

'he  pipe    shall    be     machine     made.     The        s-in T4 

;ent  used  must  be   of   the   best   qualitv  of       }?"!„ }y 

Hand  cement,  fulfilling  all  of  the  require-  islin! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !    l4 

(Its  heretofore  mentioned  in  these  snccifica-       is-in 1% 

is.  .  21-in I 

lipe  12  ins.  in  diameter  and  under  shall  be       "   „. '/'•"."' i  ","f ' 'k'"'i'    tu^■^^ 

lie  of  concrete  composed  of  one  part  cement  ,    P'P«  "°^  '"'^'^''^'^  ^%  "'"f  i°h.  n^n'  h, 

wo  and  one-half  parts  of  clean  Kaw  River  '«  true  and  straight.     Each  straight  pipe  hav- 

d.     Pipe  of   larger   diameter   than   12   ins.  ■""/   '^""<^'?    °^,<^°"rf '"or  "'!/' h,n'-^T 

.•  be  made  of  a   mixture   of   one   part   of  f'^^U  not  be  less  than  2  ft.  or  niore  than  3  ft^ 

icnt  to  nvo  and  one-half  parts  of  clean  Kaw  '?"§ '  P'.^'"  P'P?  ^^all  be  in  length  not  shorter 

er  sand,  or   a  mi.xture   composed   of   one  "^'i?  ^  ^',  "o^  '°"g"  ^han  3  ft. 

t  of  cement,  one  part  of  clean  Kaw  River  J}'^  ''"'^?  °f  a"  cement  pipe  shall  be  of  the 

d,  and  two  parts  of  hard  stone.  ""f"  «"'">"&  V'P'"  '"^'tf  ;h     Iwni  nf'H 

f  a  mixture  involving  the  use  of  stone   is  annular  space  to  permit  ot   the  making  of  a 

'Pted  samples   of  the   stone   must   be   sub-  'a>""  °     ""^'•■'"  "  "'"f  ^  ^,'    't'  ^"'"-  ""''^" 

ted   to    the    City    Engineer    and    approved  "%«.  between  the  hub  •■•"<'   sP'go- 

him  before   the   manufacture   of   t^ic   pipe  ,  P'P^s  having  6-in    spurs  formed  thereon  for 

started  house  connection  shall  be   furnished  and  laid 

Vll  materials  used  in  the  manufacture,  the  ?t  stich  points  as  arc  indicated  on  the  draw- 

'cess  of  manufacture,  and  the  marking  and  '"^S-                             l.^ying. 

ing  of  pipe  shall  be  subject  to  inspection  at  Previous  to  being  lowered  into  the  trench 

factory,  eacli    pipe   shall   be   carefully     inspccte'l,    and 

ilethods  of  molding,  trimming  and  season-  those  not  meeting  the  foregoing  specifications 

;  pipe  shall  be  left  to  the  discretion  of  the  shall  be  rejected  and  either  destroyed  or   re- 

nufacturer.  but  as  furnished  for  the  work  moved  from  the  work.     All  lumps  or  e.xcres- 

ihall  be  without  warps,  cracks,  or  imperfec-  cences  on  the  ends  of  each  pipe  shall  be   re- 


moved before  it  is  lowered  into  the  trench. 
.\'o  pipe  shall  be  lai.l  except  in  the  presence 
of  the  agent  of  the  Board  of  Public  Works, 
and  he  may  order  the  removal  and  relaying 
of  any  pipe  not  so  laid.  No  sewers  shall  be 
laid  within  In  ft.  of  the  e.xcavating  or  4(1  ft, 
of  tile  blasting.  Pipes  having  any  defects 
which  do  not  cause  their  rejection  shall  be  so 
laid  as  to  bring  these  in  the  top  half  of  tlic 
sewer,  an.l  if  the  bell  or  spigot  be  broken,  the 
defective  place  must  be  liberally  covere.l  with 
neat  cement  mortar,  reinforced  with  a  pipe  or 
pipe  ring,  if  the  Board  of  Public  Works  so 
direct. 

The  pipes  and  specials  shall  be  so  laid  in 
the  trench  that  after  the  sewer  is  completed 
tlie  interior  surface  thereof  shall  accurately 
conform  to  the  grades  and  alignment  fixed 
and  given  by  the  Board  of  Public  Works.  \\\ 
adjustment  to  line  and  grade  of  pipes  laid  di- 
rectly upon  the  bottom  must  be  done  by  scrap- 
ing away  or  filling  in  the  earth  under  the  body 
of  the  pipe,  and  not  by  blocking  or  wedging 
up.  Before  l.iying.  the  interior  of  the  bell 
shall  be  wiped  smooth  and  clean,  and  the  hub 
and  spigot  thoroughly  wet,  and  the  annular 
space  shall  be  free  from  dirt,  stones  and  water. 

The  mortar  shall  be  laid  in  the  collar  in 
such  a  manner  that  when  the  spigot  end  is 
driven  into  the  collar  the  mortar  will  fill  the 
annular  space  between  the  spigot  and  tjic 
limbs.  Mortar  is  then  to  be  wiped  around  the 
inside  of  the  joint  to  fill  any  vacancies  which 
may  be  left. 

Special  care  must  be  taken  properly  to  fill 
with  mortar  the  annular  space  at  the  bottom 
an.l  sides  as  well  as  at  the  top  of  the  joints. 
.■\fter  such  space  has  been  filled  the  cement 
having  been  compacted  with  a  wooden  or  iron 
calking  tool,  a  neat  finish  shall  be  given  to 
the  joints  by  the  further  application  of  a  simi- 
lar mortar  to  the  face  of  the  hub  so  as  to 
form  a  continuous  and  evenly  beveled  surface 
from  the  exterior  .if  said  hub  to  the  e.xterior 
of  the  spigot  all  around.  .Ml  water  must  be 
kept  out  of  the  hell-hole  during  the  laying,  or 
else  such  bell-hole  must  be  completely  filled 
with  cement  mortar  specified  or  with  concrete 
(for  which  mortar  or  concrete  no  extra  com- 
pensation will  be  allowed).  The  interior  of 
the  joint  shall  be  wipe.l  clean  of  cement  by  a 
wad  made  of  a  sack  filled  with  hay.  large 
enough  tightly  to  fill  the  pipe  and  attached  to 
a  rod  or  cord,  which  shall  at  all  times  be  kept 
in  the  sewer  and  pulled  ahead  past  each  joint 
as  soon  as  cemented.  The  mortar  used  shall 
be  composed  of  one  part  cement  to  one  part 
of  sand  and  wet  to  a  thick  paste. 

.As  soon  as  the  cementing  of  any  joint  has 
been  completed  the  bell-hole  under  the  hub 
must  carefully  and  comp.ictly  be  filled  with 
sand,  loam  or  fine  earth,  so  as  to  hold  the 
exterior  mortar  finish  of  said  joint  securely 
in  its  place.  _ 

While  the  pipes  and  specials  are  being  laid 
in  each  section  between  manholes  or  other 
permanent  openings,  light  from  the  remote 
end  of  the  section  shall  remain  constantly  in 
plain  view  throughout  the  entire  length  of 
such  section  or  division. 

Pipes  with  6-in.  spurs  for  house  connection 
shall  he  furnished  and  laid  where  shown  on 
the  plans.  Each  spur  and  junction  piece  shall 
be  closed  with  a  disk  of  earthenware,  or 
cement.  The  cost  of  spurs  and  junctions,  or 
Y's,  will  be  included  in  the  price  per  lineal 
foot  for  pipe  sewers. 


A  competition  for  the  best  plans  and 
specifications  for  small  concrete  residences 
is  to  be  held  by  the  Blaw  Steel  Centering 
Company.  Wcstinghouse  Building,  Pitts- 
burgh, Pa.,  and  prizes  will  be  given  to  the 
successful  c.mtestants.  The  designs  wiU 
be  in  the  hands  of  the  company  by  May  15. 
They  will  select  ten  which  in  their  opin- 
ion possess  the  greatest  merit  and  will 
submit  these  to  Prof.  A.  D.  F.  Hainlin  of 
Columbia  University  for  final  selection  of 
the  most  meritorious.  The  competition  will 
not  be  conducted  under  the  rules  of  the  Amer- 
ican Institute  of  .Architects,  and  will  be 
open  to  all.  Following  the  award  of  the 
prizes  the  plans  of  the  successful  contestants 
will  be  published  in  a  booklet. 
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The  Installation  of  Water  Meters  as  a 
Means  of  Making  an  Ample  Sup- 
ply  of   Water   Sufficient — Ex- 
perience of  Elgin,  111. 

Our  secondary  cities,  as  well  as  the  large 
cities,  often  are  confronted  with  the  necessity 
of  making  a  choice  between  securing  an  addi- 
tional supply  of  water  and  getting  along  with 
the  old  supply.  When  a  city  finds  its  supply 
insufficient  to  its  needs  the  first  impulse  usu- 
ally is  to  plan  for,  and  often  secure,  an  addi- 
tional supply.  However,  an  increasing  num- 
ber of  cities  are  turning  to  the  water  meter 
as  a  means  of  making  the  old  supply  sufficient. 
The  experience  of  Elgui.  Ill,  in  this  matter  is 
typical.  Mr.  R.  R.  Parkin,  chief  engineer  of 
the  Elgin  water  w-orks.  presented  a  paper  be- 
fore the  recent  convention  of  the  Illinois  Wa- 
ter Supply  .Association  in  which  figures  were 
given  to  show  the  effect  of  water  meters  on 
the  consumption  of  water.  The  following  mat- 
ter is  based  on  Mr.  Parkin's  paper: 

About  six  years  ago  we  installed  four  large 
wells  and  connected  them  with  what  is  known 
as  the  shaft  and  tunnel  system.  Using  this 
system  we  soon  found  that  to  meet  the  de- 
mand of  our  growing  city  we  either  had  to 
install  more  wells  to  meet  these  demands  or 
mi.x  the  artesian  with  river  water.  We  were 
for  a  time  compelled  to  do  this,  against  the 
wishes  of  many,  in  order  that  our  people  could 
use  all  the  water  they  wanted,  as  before,  upon 
what  is  known  as  the  "unfair"  or  "flat"  rate. 
During  this  time  we  commenced  to  consider 
the  advisability  of  installing  more  wells,  and 
various  other  methods  of  getting  away  fiom 
using  river  water  entirely  were  figured  out. 
More  wells  were  considered  the  best  location 
of  same  was  carefully  gone  over,  and,  finally, 
after  considering  all  propositions,  we  took  up 
the  meter  question.  The  e.xpense  of  going 
after  more  water  was  considered,  also  the 
cost  of  metering  all  consumers  was  taken  into 
consideration,  and  finally  a  meter  ordinance 
was  presented  and  passed.  Meters  are  now 
being  installed  at  the  rate  of  about  500  to  OOu 
each  year.  In  addition,  all  new  consumers  are 
metered  as  they  are  made. 

Table  I  shows  the  number  of  services  from 
1902  to  1011,  inclusive,  the  number  of  services 
metered,  tlie  percentage  of  services  metered, 
the  total  yearly  pumpage  and  the  yearly  con- 
sumption per  service,  the  total  \early  income 
and  the  income  per  service. 

As  will  be  seen  from  the  table,  the  first  real 
impetus  was  given  to  the  installation  of  meters 
in  1907.  During  that  year  the  pumpage  was 
reduced  over  100,000,000  gals,  from  the  amount 
used  in  1900.  The  revenue  increased  $7,723.73 
over  that  in  1900.  The  meters  installed  in 
1907  w'ere  upon  all  business  blocks,  also  on 
all  public  services,  including  public  cemetery, 
school  houses,  fire  stations,  drinking  fountains, 
public  parks  and  street  sprinkling  cars.  All 
public  uses  are  metered  in  Elgin. 

During  1908  the  meter  rates  were  reduced 
for  domestic  consumers  from  $0  to  $5  mini- 
mum. General  rates  in  some  classes  w-ere  also 
placed  on  the  downward  scale,  which  reduced 
the  receipts  somewhat. 

In  1911  with  4.845  services,  of  which  3.200 
were  metered,  759,000.000  gals,  were  pumped. 
This  amount  exceeded  the  total  pumpage  for 
1902  by  only  34,000,000  gals.,  althougli  the 
number  of  services  had  increased  from  3,21)3 
to  4,845.  The  net  revenue  for  1911  exceeded 
that  of  1902  by  $24,839.38,  although  the  amount 
of  water  pumped  was  about  equal  in  the  two 
years. 


The  meters  installed  in  Elgin  have  more 
than  fulfilled  the  most  sanguine  expectations 
(if  the  water  department  officials.  Had  the 
city  continued  up  to  the  present  time  with  the 
flat  rate,  many  times  the  amount  expended  on 
meters  would  have  been  appropriated  for  fil- 
ters, settling  basins,  new  machinery  and  build- 

i"gs- 

Our  water  users  are  more  than  satisfied  with 
the  service.  Very  few  have  been  compelled  to 
install  meters  and  then  only  where  the  depart- 
ment found  violations  in  the  use  of  water. 
The  city  furnished  all  meters,  except  those 
using  in  excess  of  10,000  cu.  ft.  per  quarter. 
The  consumers  pay  for  the  installation  only. 
The  meters  are  read  in  three  divisions  every 
three  months  by  one  man.  This  work  does 
not  occupy  his  entire  time.  For  valid  reasons 
consumers  may  have  their  meters  read  each 
month. 

By  the  use  of  meters  water  users  soon  find 
that  to  waste  water  is  unprofitable.  The  livery 
and  garage  keeper  shuts  off  the  water  after 
washing  his  vehicle  instead  of  throwing  the 
hose  upon  the  floor  to  run  for  hours,  in  most 
cases  without  a  nozzle.  Automatic  sprinklers 
are  no  longer  allowed  to  remain  stationary  for 
hours  for  cooling  or  ornamental  purposes. 
Repairs  are  more  quickly  made  when  the  user 
finds  his  bill  has  doubled.  In  most  instances 
he  acknowledges  the  leak  and  states  that  he 
had  little  knowledge  of  the  amount  of  water 
wasting  through  so  small  an  aperture.  In 
fact,  inspection  is  reduced  to  a  science  by  the 
meter.  This  relieves  the  department  of  many 
unpleasant  duties  connected  with  inspecting 
private  premises. 


Sewerage  Statistics — Census  Report  on 
Sewers  and  Sewage  Disposal  in 
Cities  of  Over  30,000  Popu- 
lation in   1909. 

A  preliminary  statement  of  a  special  report 
on  sewers  and  sewage  disposal  in  cities  of 
over  30,000  population  in  the  United  States 
in  1909,  was  issued  .March  30  by  Director 
Durand  of  the  Bureau  of  the  Census,  Depart- 
ment of  Commerce  and  Labor.  The  statistics 
were  prepared  under  the  direction  of  Le 
Grand  Powers,  chief  statistician  for  a.gricul- 
tnre.  and  are  subject  to  revision  later.  This 
report  forms  a  part  of  the  annual  report  on 
the  Statistics  of  Cities,  which  in  each  year 
take  up  some  one  subject  for  special  study.  It 
will  deal  principally  with  physical  or  general 
statistics. 

The  Superiisory  Authority. — In  145  of  the 
158  cities  covered  by  the  report,  the  sewers 
and  highways  are  under  boards,  departments, 
services,  etc.,  usually  having  some  such  desig- 
nation as  "Board  of  Public  Works."  "Board  of 
Public  Service,''  "Engineering  Department," 
nr  "Engineer's  Department."  The  head  of 
such  lioards  or  departments  is  generally  desig- 
nated superintendent,  consulting  engineer,  or 
city  engineer.  In  only  12  cities  were  the  sew- 
ers under  a  department  apparently  distinct 
from  that  regulating  highways.  In  more  than 
100  of  the  cities,  the  board  of  public  works  or 
supervisory  authority  had  charge  of  all  the 
sanitary  or  highway  services  carried  on  as 
municipal  activities.  The  health  department 
supervised  or  had  supervisory  control  of  ref- 
use collection  and  disposal  in  52  cities. 

Mileage  of  Seivers. — The  mileage  of  sewers 
classified  by  kind  of  system  and  construction 
material  is  shown  for  157  of  the  158  cities 
covered  by  the  investigation.  No  rtport  was 
obtained    for   .Atlantic   City,    N.   J.,   where   the 
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sewer  system  is  owned  by  a  private 
tion. 

The  cities  reporting  had,  exclusive 
and  catch-basin  connections,  25,011.2  jl^s  - 
sewers,  of  which  18,.361.5  miles  were  L;™-.^ 


rpora- 


planed 
for  conveying  both  domestic  sewage  ai[sto™ 
water,  5,258.3  miles  for  domestic  sewa  on], 
and     211.4     miles     for       storm     wate  on\\ 
Between  1907  and  1909  there  was  a  laiir  per. 
centage  of  increase  in  the  mileage  of  nitar 
sewers  or  those  designed  to  convey  mm 
sewage  only  than  in  the  mileage  of  al[ewert 
combined.      This    was    due   principalK^o  the 
building   of   sanitary   sewers   in   the  cies  n' 
western    states    of    Hght    rainfall,   wli  fr. 
quently  no  provision  is  made  for  carrm 
storm  water  by  means  of  closed  sewetl 

The  total  mileage  of  sewers  is  clasiied 
construction  material,  as  follows: 


Stone    

Brick    

Brick  and  concrete. . 

Brick  and  stone 

Concrete    

Reinforced  concrete. 

Vitrified  pipe 

Cement    pipe 

All  other   


Of  the  total  mileage  of  sewers,  113, 
44  per  cent,  were  reported  by  the  16  ces 
over  300,000  population.  The  followirci' 
each  had  more  than  1,000  miles  of  ivi 
Xew  York,  1.907.9  miles :  Chicago,  1,83'ni 
Philadelphia,  1,185.1  miles. 

The  report  shows  other  facts  besidctii 
age,  as  well  as  the  total  maintenance  :d 
eration  expenses  for  1909  and  the  expei's 
1,000   population   served  by   the   sewer ','Si 
and  per  mile  of  sewer. 

The  average  cost  of  sew-cr  service  p. !, 
population  served  for  all  cities  makin  ci 
plete  reports  was  $290.90.  Individuaci 
.show-  large  variations  from  these  figur(  The 
highest  costs  were  reported  for  Nvtw, 
Mass..  $1,358.45 :  New  Orleans,  $l,214.f  . 
Sacramento,  $965.71.  The  high  cost  iiiiv 
cities  is  caused  by  the  necessity  of'-il 
pumping  or  purifying  their  sewage,  or  'it! 

The  average  cost  of  maintenance  aiub" 
tion  of  sewers  per  mile  of  sewer  wa- 
Cities  with  a  high  cost  on  this  basis  ww 
more,  $1,174,20:  New  York,  $739.14  : 
Francisco,  $716.16;  Woonsocket,  $6.51.1  1 
boken.  $592,.36 :  Providence,  $575.74;  arS 
ramento.  $520.72. 

Fluslii)tg  and  Cleaninrj  o-f  Sewers  ana'au  : 
Basins. — Detailed  information  is  giveir^  the 
flushing  and  cleaning  of  sewers  and  caj  !■'- 
sins.     Practically  all  cities  employed  nie 
less  flushing  in  connection  with  the  op  Hi 
of  their  sewer  systems.     Nearly  all  flueil  a 
portion  of  their  system  by  means  of  h;  at- 
tached to  fire  hydrants,  but  65  made  use '  r 
tomatic  flush   tanks   installed  in  their  •  d 
and   14  had  one  or  more  portable  flush  u 
Many  cities  avoided  practicall\-  all  clear i; 
sewers  by  means  of  continual  flushing. 

Nearly  all  cities  did  some  cleaning  n'^ew- 
ers,   but   only   77   reported   the   gross  neasfe 
cleaned.      Some   cities   reported   absoluf  no 
cleaning  of  sewers.    Manv  others  reportt  that 
where  stoppages  occurred  in  the  system 'u 
w-ere  dislodged  by  means  of  jointed  roi  :> 
then   the   sections   of  the   system  when-.- 
stoppages     had     occurred     w-ere     tlior--.;! 
flushed.      The    cost    of    cleaning   per  n: 
sewer  for  those  cities  reporting  the  cost  riefi 
from  $2.25  for   Salt  Lake  City  to  $406.  for 
Chicago. 

Volume  of  Sewage.— The  volume  of  ?.'aat 
reported  for  manv  cities  w-as  an  estirnn  ' 
in  some  cities  the  estimate  was  based  'ip 
sewage  pumped  or  purified,  or  upon  tliei.v^" 
measurements.      The   average   daily   disarge 
of  sewage  per  capita  of  the  estimated  pula- 
tion  served  by  the  system   for  all  ritiesiak- 
ing  reports  was  164  gallons.     Included  itnat 
amount  is  a  large  volume  of  storm  or  s>3 
water,  water  from  factories,  and  w-atcr  u  i 
flushing  the  sewers. 

Each  of  the  three  following  cities  repo 
dailv   contribution  bv   factories  of  mortal.- 
■50  000  000    gals.:    Cleveland,    21,000,000  iB.: 
Indianapolis.       37.500,000       gals.:       PatjO" 
22.000.000  gals.     Two-thirds  of  the  tola  ' 
for    Paterson   was   reported   as  being  s  '■■ 
from  factories. 
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-jve  of  storm   water  and   waste    from 

.  and  basing  computations  upon  cities 

.      cciirate  estimates  of  sewage,  the  con- 

iusx   is  arrived  at  that  for  many  cities  the 

.f r  inita  daily  discharge  of  doniestic  sewage 

inch,  if  any,  in  excess  of  75  gals.   This 

n  is  of  interest  principally  in  compari- 

h    similar    figures    for    most    English 

-r  which    the   average   daily   flow    of 

15  about  2.J  gals,   per   capita,   and   in 

intn  34  gals.    I"  the  construction  of  a  new 

ysti'  of  sewers   for   the  city  of   Edinburgh 

\te  ^mbined  estimate  of  sewage  and  rainfall 

,ne.2  gals,  per   head   per   day.      Erom   such 

ison  it  is  apparent  that  there  is  a  much 

I    of  water  for  domestic  purposes  in 

the   United  States   than   in   those  of 

itain. 

:  i  of  the  138  cities  of  over  IW.Odii  pop- 
umpcd  sewage.  Of  these,  only  11  re- 
mipage  of  more  than  oO  per  cent  of 
<cwage  of  the  city. 

itimi  of  Seti'a<ic. — Only  19  cities  rc- 
;e  purification  of  any  portion  of  their 
,iu(l  of  these  only  8  purified  more  than 


-U  per  o.-nt  oi  the  i.Mal.  ;,s  follows:  Provi- 
dence, \),:.;  pir  ccni;  Cohmil>u<.  lOu  per  cent; 
VVorcestor,  i><>.:>  ptr  cent:  Reading.  100  per 
cent;  Hou>ton.  lnO  per  ccn:  :  Brockton,  loO  per 
cetit;  Xew  Britain,  loO  per  cent;  and  Wooii- 
socket,  lOO  per  cent. 

Other  cnios  rcportins.  ilic  purification  of  a 
portion  ..I  the  total  were:  \\-w  York,  St. 
Paul,  Portland  (.Ore...  ( ini.iha.  Des  Moines, 
.\kron,  .\ltoona.  I'awtucket.  Canton,  Little 
Rock  and  .\uburn,  .\.  \  .  In  most  of  these 
cities  the  sewage  purified  came  onlv  from  a 
small  section  of  the  ciiv.  IWo  cities.  Provi- 
dence and  Worcester,  relied  principallv  upon 
chemical  precipitation  for  the  purilicaticin.  Co- 
lumbus relied  upon  settling  and  septic  t;inks 
and  sprnikling  filters.  The  other  live  cities 
ix'lied  almost  entirely  upon  sand  filter  beds. 
Some  of  tJicse  cities  used  settling  or  septic 
tanks  for  a  p;irtial  purification  of  the  sewage 
before  it  flowed  onto  the  sand  filter  beds.  Of 
the  10  cities,  1  reported  the  use  of  -JS  chemical 
precipit;itinn  tanks,  (J  the  use  of  l(i  septic  tanks 
and  ."i  the  use  of  14  settling  tanks.  Of  the 
same  number  of  cities,  10  reported  the  use  of 


222  sand  filter  beds,  2  cities  (Columbus,  Ohio, 
and  Reading.  Pa.)  the  use  of  (i  sprinkling  beds 
and  Auburn,  X.  V.,  the  use  of  4  contact  beds. 

The  cost  per  million  uallons  of  sewage  treat- 
ed on  the  sand  filter  beds  varied  from  $1.71 
for  Altoona,  Pa.,  to  $119.74  for  Pawtucket, 
R.  I. 

The  per  cent  of  suspended  solids  removed 
by  means  of  passing  the  sewage  through  the 
saiul  filter  beds  varied  from  lio  per  cent  for 
Xew  Hritain,  Conn.,  to  100  per  cent  for 
Worcester,  Mass.  The  jierccntage  of.  susjiend- 
ed  solids  removed  reported  for  other  cities  is 
as  follows :  New  York,  8j ;  Brockton,  80 ; 
Pawtucket,  85;  and  Wooiisockct,  88.  These 
percentages  arc  much  larger  than  those  report- 
ed for  Columbus,  Ohio,  18.  and  Reading,  Pa., 
50.  by  means  of  sprinkling  filter  beds. 

Several  other  cities  than  the  19  here  report- 
ed ;ire  planning  for  the  purification  of  all  of 
their  sew;igc  within  the  near  future,  .\inong 
these  are  Waterbury,  Conn.,  and  Baltimore, 
Md.,  whose  systems  will  be  in  operation  with- 
in a  short  time,  .\ubnrn,  X.  Y..  expects  soon 
also  to  be  purifying  all  its  sewage. 
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,  'mber  Flume  Simply  Designed  for 
asy  Construction  by  Unintelli- 
gent  Labor. 

T    flume  illustrated    in   the   accompanying 

:fi     is   of   interest    because   of    the    design 

Two  flumes,  over  800   ft.   long  and 

.  and  one  400   ft.   long  and   5x4    ft.. 

uired  to  be  built   for  the   Santa  Rita 
o.,  in. Colombia,  South  -America,  and 

ve  carpenters  with  peon  helpers  were 

All   framing  had.   therefore,  to   be 

so   that     measuring     and     thinking 

unnecessary  by  the  carpenters.     The 

Iccted  to  meet  the  conditions  and  the 
.'III  of  constructing  the  flume  are  de- 
rid  in  "Engineering  and  Mining  Journal" 
I  r.  R.  D.  O.  Johnson.  .An  abstract  of  Mr. 
ill  oil's  article   follows: 

!■  boards  were  all  iVz  ins.  thick  and  12"i 
,  iig.  making  the  flume  boxes  average  12 
.  length.  The  bottom  of  each  box  of  the 
w;r  fiiimc  was  made  up  of  one  12-in. 
n  and  two  10-in.  boards,  each  side  of  two 
^'  boards  and  one  8-in.  board  making  nine 
es  for  each  box.  The  number  and  di- 
e  ions  of  the  boards  varied  in  a  few  in- 
1  :s  to  accommodate  narrower  boards 
ii  were  more  convenient  and  economical 
it.  Since  it  cost  as  much  to  edge  and  to 
ii  e  a  6-in.  board  as  it  did  a  12-in.  board, 
fjse  of  narrower  boards  was  not  freriuentlv 
Ked. 

-boards  were  sawed  by  hand,  the  sawyers 
Jing  in  pairs.  The  sawyers  were  at  first 
r.it  day's  pay,  but  it  soon  became  evident 
r  the  lumber  would  cost  $40  per  M.  It 
"■s  pays  to  put  the  peon  on  contract  where 
•  ble.  As  the  peon  knows  nothing  of  the 
:urement  of  lumber  by  the  board-foot 
i;.ind  as  it  appeared  a  hopeless  task  to  ex- 
;  it  to  him  another  method  had  to  be  de- 
i-  The  work  of  the  best  pair  of  sawyers 
;taken  as  a  guide  and  a  schedule  of  prices 

worked  out  for  each  size  of  board  or 
!;t  needed.  These  prices  were  calculated 
'  cost  of  $18  per  M,  the  prices  being  a 
I  amount  higher  for  the  thin  and  narrow 
;us  and  a  small  amount  less  for  the  large 
;ns  and  timbers.  This  scale  of  prices  was 
^:npani_ed  by  simple  specifications  as  to  the 
I  of  timber  acceptable,     full     dimensions, 

edges,  worm  holes,  rotten   spots,   etc. 
intracts  _were  given  to  each  pair  of  saw- 

for  a  limited  number  of  boards  and  tim- 

on  the  basis  of  the  specifications  and 
:  schedule.  Each  sawyer  was  charged  25 
gold  per  day  for  his  board,  the  cost  to 
comoany  being  somewhat  below  this 
e-  It  was  found  desirable  to  give  small 
facts  rather  than  large  onesT  Boards 
■  inspected  each  dav  and  a  record  of  the 


work  of  each  pair  of  sawyers  kept.  Failure 
to  keep  to  the  specifications  was  met  with 
the  penalty  of  severe  docking.  The  prices 
were  found  in  practice  to  be  about  right  as, 
on  the  contracts,  the  better  sawyers  could 
make  about  50  per  cent  more  than  the  ruling 
day's  pay  for  sawyers,  and  the  poorer  ones 
w'ere  either  eliminated  or  had  to  he  content 
with  less  than  the  ruling  rate. 

In  searching  for  bunches  of  good  trees,  so 
that  the  cost  in  time  and  labor  in  handling  the 
logs  would  be  less,  the  saw-yers  would  some- 
times go  to  great  distances  from  the  sites 
of  the  flumes,  making  the  cost  of  collecting 
boards  excessive. 

To  obviate  this  difticulty  a  price  of  from  1 
to  -3  cts.  a  board,  depending  upon  the  size, 
was  added  to  the  contract  price  and  the  saw- 
yers were  required  to  deliver  their  boards  at 


trad,  sills  t)  cts.,  caps  3  cts.  and  braces  1  ct. 
each.  The  cutting  of  the  posts  required  the 
combined  labor  of  three  carpenters  and  was 
not  given  out  on  contract.  The  wedges  were 
made  from  I'j-in.  hardwood  boards,  10  ins. 
wide,  and  sawed  into  12-iii.  lengths.  These 
short  sections  were  inserted  in  the  wedge 
miter  box.  welded  tightly,  and  sawed.  Each 
12-in.  section  makes  four  wedges,  two  rights 
and  two  lefts.  For  the  total  number  of 
wedges  the  labor  of  one  carpenter  for  six  days 
was  required. 

As  the  sills  were  completed  they  were  laid 
out  upon  the  shelf  excavated  to  receive  the 
flume,  lined  up  carefully,  spaced  and  given 
the  proper  inclination  on  the  curves.  When 
all  the  hoards  had  been  sized  and  edged  and 
all  parts  of  the  frames  formed  up  and  dis- 
tributed   along    the    line    of    the     flume,    four 
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Runnina 


Fig.    1 — Cross-Section    of   Timber    Flume    Euilt    by    Columbian    Native    Labor. 


the  flume  site.  -All  boards  were  brought  to 
dimensions  and  edged  at  a  price  of  5  cts.  per 
hoard.  The  boards  were  not  tongued  and 
grooved,  reliance  for  the  tightness  of  the 
flumes  being  placed  on  careful  edging.  -As 
the  boards  were  finished  they  were  marked 
and  distributed  along  the  lines  of  the  flumes. 
As  the  woods  were  full  of  small  and  fairlv 
straight  trees,  it  was  determined  to  make  the 
frames  out  of  the  round  timber  without  even 
going  to  the  trouble  and  expense  of  taking  off 
the  bark.  The  accompanying  cross-section  of 
the  flume  shows  the  frame,  the  parts  of  which 
are  of  much  more  ample  diameter  than  the 
working  stresses  would  ordinarily  require,  but 
the  timber  was  plentiful  and  the  large  diarne- 
ters  made  up  for  the  mark  and  the  weakening 
due  to  the  cuttin.?  out  of  crooks  and  bends. 
Miter  boxes  wcrj  used  to  cut  the  sills,  caps. 
posts  and  braces  to  reduce  the  cutting  to 
mere  mechanical  operations. 

The  sills,  caps  and  braces  were  cut  on  con- 


native  carpenters  and  four  helpers  (peons) 
laid  the  flume  at  the  rate  of  120  ft.  per  day. 
The  process  was  as  follows : 

The  ends  of  the  boards  of  a  box  were  care- 
fully fitted  to  the  end  of  the  preceding  box 
already  laid,  the  lower  side  boards  were  then 
spiked  to  the  outer  bottom  boards ;  the  bottom 
as  a  whole  was  then  carefully  adjusted  to  the 
centers  of  the  sills,  the  posts  set  up  and  the 
wedges  started.  The  center  bottom  board 
was  then  spiked  to  the  sills,  the  lower  side 
boards  spiked  to  the  posts,  the  caps  placed  and 
spiked  and  the  wedges  driven  up  hard.  The 
outer  bottom  boards  were  then  spiked  to  the 
sills  and  the  braces  driven  into  their  recesses 
in  the  sills  and  posts  and  spiked.  The  posts 
were  not  spiked  to  the  sills,  so  that  the  wedges 
could  be  driven  up  later  if  it  appeared  desir- 
able to  do  so.  The  necessary  sequence  of  the 
operations  involved  in  laying  the  flume  was 
carefully  explained  to  the  carpenters  and, 
with  a  little  practice,  they  acquired  the  "swing" 
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anj  tlie  work  thereafter  moved  off  at  a  satis- 
factory rate.  Little  calking  of  the  flume  was 
found  necessarv.  Although  %x3-iTi.  battens 
were  provided,  few  were  used.  Exclusive  of 
the  work  of  excavating  the  shelf  and  on  the 
two  trestles  on  the  line,  the  cost  of  the  smaller 
of  the  two  flumes  was  45  cts.  per  running  foot. 


A  Diagram  for  Converting  Square  Feet 

Into  Acres  in  Irrigation  and 

Drainage  Work. 

The  a'ccompanying  diagram  was  devised  and 
extensively  used  by  Mr.  H.  P.  Stroiigh,  Civil 
Engineer,  San  Mateo,  Cal..  while  in  the  serv- 
ice of  the  Sacramento  Valley  Irrigation  Co. 
Briefly  the  diagram  is  a  combined  table  and 
scale  for  converting  square  feet  of  area  into 
acres.  It  is  used  for  example  as  follows: 
PROBLEM. 

Convert  2,1G4.230  sq.  ft.  ir.to  acres.  In  the 
table  the  nearest  number  to  2,164, L'.SO  is  2,134,440, 
■n-hich  equals  49  acres.  The  remainder  (2.164,230 
—2,134,440)    is    29,790;    opposite    29.800    in    lower 
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and  sawed  during  the  months  of  July  and 
August,  1910,  from  mature  western  yellow 
pine,  and  piled  with  drying  strips  in  the  sun. 
The  timber  selected  was  reasonably  free  from 
knots  and  sap-wood  and  contained  little  pitcli 
wood.  The  flume  was  built  about  Sept.  1  ; 
rains  occurred  in  October  and  heavy  snow 
fall,  thawing  and  freezing,  drying  and  soaking 
alternated  during  the  winter  until  water  was 
turned  into  the  flume  April  1.  The  expansion 
was  measured  after  water  had  been  in  the 
flume  one  week  and  did  not  change  appreciably 
thereafter. 

The  boards  in  the  flume  box  were  laid  while 
dry,  longitudinally,  fitting  tightly,  end  to  end, 
and  it  can  be  assumed  that  the  measured  ex- 
pansion very  nearly  represents  that  due  to 
soaking  and  resoaking  from  air-seasoned  con- 
dition to  the  saturation  point.  Had  there  been 
no  opposing  force  to  the  free  expansion  of 
tlie  timber,  the  measured  expansion  would  rep- 
resent the  sum  of  e.xpansion  due  to  soaking 
and  the  thermal  expansion.  The  latter  at  an 
average    daily   variation    of     the     atmospheric 
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than   that   of   the   shorter   flume.     .. 
partly  in  curves,  the  compressive  fc 
flume  box   due   to   soaking  had  thefij. 
lifting  the  inner  posts  of  bents  on  Cva, 


H  buil 
e_in  th 
0 


actually  did  lift  these  posts   from  tl 
curves  of  the  lower  part  of  the  flu 


sills  0 
Bent 


le  out( 


as  high  as  36   ft.  were  observed  intiai 
dition   carrying   the   entire   load  on 
posts  of  the  bents. 

The  dead  load  per  bent  of  16  ft.  llcuu, 
from  weights  taken  from  dimensio  of  h 
flume  was  3,60i.l  lbs.  and  the  live  IH  „(  ] 
second  feet,  the  capacity  of  the  flui' win, 
cross-sectional  area  of  2.67  sq.  ftl)r')B( 
lbs.  per  16  ft.  bent.  The  total  deaftnH'i^ 
load  was  6,265  lbs.  T     ' 

The   distance   from   center  of  berjto  ioi 

of  post  for  a  36-ft.  bent  was  8.5  ft.hient 

resolution  let  P  equal  the  radial  fos  actin 

at  each  bent  at    the    flume    box    lei    p- 

6,265  X  8.5  1 

=1,480   lbs.   sufficient  tlfiff  j, 

36 
ner  post  of  a  36-ft.  bent. 
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Diagram  for  Converting  Square  Feet  Into  Acres. 


scale    read    0.684    acres, 
get    49.684    acres. 


Adding    (49  -f  .684)    we 


.^ny  area  from  zero  up  may  be  converted 
by  this  table  and  scale  and  the  result  will  be 
accurate  up  to  the  third  place  of  decimals. 


Longitudinal     Expansion     in     Timber 
Flumes. 

Several  timber  flumes  constructed  in  1910  in 
the  Boise  Basin,  Idaho,  have  shown  marked 
longitudinal  expansions.  The  causes  of  this 
expansion  and  its  remedy  are  discussed  by 
Mr.  Godfrey  Spirling  in  a  paper  before  the 
.\merican  Metallurgical  Society  from  which 
we  abstract  as   follows : 

The  flumes  were  built  for  the  Centerville 
Mining  &  Milling  Co.,  by  contractors  who  had 
erected  many  similar  structures  in  these  placer- 
niining  districts  and  it  is  particularly  interest- 
ing that  those  built  by  the  Centerville  Co.  were 
the  first  recalled  wherein  the  expansion  in  a 
direction  parallel  to  the  grain  was  so  marked 
as  to  be  measurable  and  productive  of  such 
large  stresses  as  to  be  inore  or  less  directly 
traceable  to  the  failure  of  the  higher  portion 
of  a  long  flume. 

Experiments  by  the  Forest  Service  at  its 
various  timber-testing  stations  indicate  that 
the  shrinkage  of  wood  in  a  direction  parallel 
to  the  grain  is  very  small,  and  seems  to  be  con- 
sidered negligible.  F.  Roth  writes;  (Timber 
Forestry.  Bull.  No.  10)  "Since  only  an  insig- 
nificant longitudinal  shrinkage  takes  place  (be- 
ing commonly  less  than  0.1  in.  per  100),  the 
change  in  volume  in  drying  is  about  equal  t© 
the  sum  of  the  radial  and  tangential  shrink- 
age." That  the  shrinkage  was  apprecialile  in 
certain  species  of  western  soft  woods  has 
been  brought  to  the  writer's  attention  at  va- 
rious times  by  timber  constructors.  The  cases 
referred  to  here,  however,  are  the  most 
marked,  and  measurable  expansion,  ratlier 
than  shrinkage  was   manifested. 

A  smaller  straight  flume  800  ft.  in  length 
showed  an  exp.-insion  of  0.75  ft.,  as  measured 
from  the  movement  of  the  mud  sills  at  both 
ends,  to  wdiich  the  last  length  of  flume  boards 
were  spiked.  This  gives  0.083  per  cent  ex- 
pansion. 

The  timber   for  the   flume   box   was   logged 


temperature  of  30°  F.  would  amount  to  about 
0.1  ft.  in  800  ft.  of  pine  timber.  Since  the 
daily  variation  of  temperature  of  the  flume 
timber  was  about  the  same  as  that  of  the 
water  which  was  nearly  constant  through  the 
day,  the  thermal  expansion  can  be  neglected. 

One  of  the  forces  opposing  the  free  expan- 
sion of  the  flume  w-as  the  resistance  of  the 
mud  sills  at  either  end  set  in  firm  soil  about 
2  ft.  below  the  surface  of  the  ground,  wdth 
a  retaining  power  of  about  2  tons  per  square 
foot :  this  would  create  a  compressive  stress 
in  the  flume  box  of  about  75  lbs.  per  square 
inch.  Another  opposing  force  was  the  resist- 
ance to  longitudinal  movement  offered  by  the 
flume  bents.  These  were  built  of  square, 
sawed  timbers,  set  on  sills  without  anchors 
and  without  longitudinal  diagonal  bracing. 
On  these  bents  the  flume  box  was  spiked. 
After  expansion,  these  bents,  near  the  ends  of 
the  flume,  leaned  toward  the  flume  ends  vis- 
ibly. These  bents  off'ered  perhaps  less  resist- 
ance to  the  expansion  than  that  offered  bv 
the  mud  sills  at  either  end.  The  total  force 
generated  by  the  expanding  wood  it  is  im- 
possible to  ascertain  closely.  It  was  certainly 
greater  than  the  sum  of  these  two  opposing 
forces  and  continued  to  increase  up  to  the 
saturation  point.  If  we  aff'ect  an  analogy  be- 
tween the  compressive  stresses  generated  in 
a  block  of  wood  with  its  ends  held  fixed,  and 
tending  to  expand,  due  to  added  moisture,  to 
a  block  of  wood  under  compression,  we  can 
assume  that  the  attempted  deformation  due  to 
moisture  is  proportional  to  unit  stress  gener- 
ated. Taking  1.060,000  as  the  elastic  modulas 
(Tremann.  "Effect  of  Moisture  on  Wood,'' 
Foresti-y  Bull.  No.  70)  for  resoaked  pine  wood, 

=1,060,000.     5"  =  870  lbs.   per  square 

0.00083 

inch,  this  would  represent  the  maximum  unit 
compressive  stress  due  to  resoaking  to  the 
saturation  point. 

The  main  flume, 
during  September, 
to  the  small  flume, 
the  same  exposure 
at  the  same  time. 

The  movement  of  the  mud  sills  at  cither 
end  of  this  flume  did  not  appear  more  marked 


4,700    ft.    long,   was   built 

1910,    of    siinilar    inaterial 

It  was  also  subjected  to 

and  water  was  turned  in 


The  radius  of  the  curve  at  tliis  \x 
425  ft.,  the  central  angle  for  a  16-ft  ;i. 
2°  10',  tangential  deflection  was  1°  ■;  ■ 
fore,  the  compressive  stress  in  the  fti 
necessary     to     create     this     force    /is 


1,480  lbs 


78,211(1  lbs. 


Cos.  1° 


.0184 


The  cross  sectional  area  of  the  fine  be 
is  80  sq.  ins.,  giving  a  unit  compress :  stre 
of  980  lbs.  per  square  inch,  or  110  pefcent  < 
the  unit  stress  arrived  at  in  the  smal*  Hum 
and  is,  therefore,  in  close  agreeme  thcr 
with.  The  actual  stress  in  the  flumoox,  a 
lowing  for  resistance  caused  by  tl  'oen 
which  had  no  longitudinal  diagonalbracir 
either,  did  not  likely  exceed  1,1(J0  is.  ■>' 
square  inch.  Some  buckling,  but  nta; 
was  observe^  in  the  flume  box  of  eitr 
or  small  flume. 

'I  he  relatively  Small  expansion  not  at  tl 
ends  of  this  long  flume  is  accounte  for  ; 
being  thrown  into  the  curves.  It  apprs  hei 
that  the  stresses  generated  by  expan.ig  tin 
ber,  due  to  moisture,  approxima  tho; 
created  in  timber  under  compression 

These   flumes   were   built   for   placdtiinir 
purposes    wdiere   the   comparatively  st'  ''^ 
required  and  the  lower  first  cost  wii  h 
maintenance   was    an    economy   and    ;r 
justified  the  type  of  construction  use'  \ 
these   features   w'ere  obtained,  criticif  i 
be  made  of  the  details  of  framing  u:l.    i'^^ 
instance,  no  longitudinal  diagonal  braig  wa 
employed — only  longitudinal  ties     an   .' 
from  bent   to  bent   were  used.     In  t 
( apparently   an   oversight)    they  wenii 
tinned  at  one  bent  joint  near  the  en  o 
highest  part  of  the  flume.     It  was  at  is 
where  the  outer  post  buckled  in  the  r< 
of  the  missing  strut  and  all  the  joints  i 
level  bucked  and  failed  in  the  same  'Ci 
wrecking  about  800   ft.   of  flume   frt  i 
95   ft.  high.     The  upper  joints  of  be!, 
flume  box,  dropped  vertically  and  werpt 
from  6  to  8  ft.  into  the  ground. 

It   appears    then   that   the    wreckinsol 
flume  was  caused  primarily  by  the  eSi.. 
of  the  wood  box  due  to  soaking.    Ti  V^^ 


pr: 
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imiorces  possible  from  that  source  were  the  grain  might  be  of  material  effect.  More 
tiniind  failure  occurred  at  the  weak  pomt  data  on  t!ie  subject  of  longitudinal  expansion 
tlj  design.     Tlus   experience    shows    that       of  various  species  of  wood  would  be  of  help 

'    "       to  engineers;  notliing  deiiuite  having  come  to 
the    writer's    atteiitiiMi. 


ita(    provision    for    expansion     of     timber 
oul  be  made  where  expansion  parallel  with 


In  rebuilding  the  wrecked  flume,  an  expan- 
sion joint  allowing  0  ins.  of  longitudinal 
movement  was  used  at  the  ends  of  curves, 
also  a  space  of  M:  in.  was  left  between  the 
ends  of  boards  in  the  flume  boxes. 


(TEAM    AND    ELECTRIC    RAILWAY    SECTION 


)si)f  Locomotive  Repairs,  Renewals 
and  Depreciation. 

nenting  the  article  and  table  in  our 
.March  2tl,   1912,  giving  the  costs  of 

freight  cars  per  car  mile,  we  pub- 
Aith  the  costs  of  locomotive  repairs 
uals  and  depreciation.  The  table 
1  xtended   from  one  published  in  the 

and    Engineering    Reviews"    which 


Standard      Ballasted      Deck     Wooden 
Trestle  of  the  Chicago,  Rock  Isl- 
and &  Pacific  Railway. 

The  Chicago,  Rock  Island  &  Pacific  Railway 
uses  a  ballasted  deck  wooden  trestle  which  is 
similar  to  those  used  by  other  roads,  but  has 
features  peculiar  to  itself.  The  trestle  is  illus- 
trated in  the  accompanying  drawings.  The 
two  outside  stringers  are  laid  to  butt  together 


versel>.  -\s  the  timbers  are  all  creosoted, 
there  is  a  tendency  for  the  unbolted  stringers 
to  slick  endways  and  to  overcome  this  the 
plank  covering  is  spiked  to  those  stringers. 
The  bents  are  spaced  15  ft.  on  centers  so  that 
the  full  length  of  a  1(5  ft.  stringer  can  be 
utilized  and  have  full  bearing  on  each  12-in. 
cap.  For  bents  15  ft.  in  height  and  less  the 
piles  are  set  vertically,  but  for  all  bridges 
higher  than  15  ft.  battered  piles  are  used.  The 
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Standard   Ballasted   Wooden   Deck  Trestle,  C,   R.    I.  &  P.  Ry. 


the  totals  for  the  various  items, 
in  the  table  here  computed  the  unit 
u-  tigures,  except  the  totals,  are  cal- 

slide  rule  and  arc  accurate  to  wilh- 

of  1  cent  per  mile  run. 

Je  I.— showing  cost  pek  ywuE.  ur.\ 

■    I.orOMOTlVE     REPAIRS.     RE;XE\VALS 
ICPRECIATIOX    OX    30    RAILROADS 

1. 


&  S.  F.. 

47 

MSt  Line 

.20 

'hlo.  . 

.64 

1  line 

Ml 

.fN.J.12 

i;  Ohio. 

.19 

^-   .\lton . . 

•t 

-V  W.... 

52 

&  Q.... 

48 

&  St.  P. 

.4.-. 

I.  &  P... 

.41 

.  &  W... 

.20 

■n, 

>.'r<rth 

.2.S 

.1 

:i!) 

val.. 

.   3 

.lley. 

.-t    L. . . . 

:i 

<■.  &  H.E 

70 

N  H.  &  H.30 

\Vest.2:! 

iflc. 

.:{() 

.Ilia    . 

!M 

A.   Head . . 

2.-. 

&  S.  F.. 

"tl 

aclflc 

.40 

ern   

4' 

t.  L.  &  W 

9 

1  Pacific. 

.22 

ish    

.21 

.060.848 
.i<,<in,390 
.708.403 
,S70.2S2 
.643.323 
,223,950 
.327,555 
.418,503 
,079.361 
.961,742 
.972.762 
.019,521 
.833.271 
,098,160 
,808.246 
.l.iO.061 
.249.785 
.264,219 
.540,204 
.485.152 
.323.395 
.180.346 
,207.231 
.462.073 
.42.-,.651 
.112,861 
.141.667 
.830.808 
.564.917 
.770,774 


13.44 
6.44 
9.03 
6.78 
8.64 
9.39 

11.32 
".OS 
7.10 
7.14 
9.47 
7.66 

10.07 
9.40 

10.61 
3.78 
8.78 
S.89 
7.47 
7.91 
8.26 
7.51 

11.09 

10.48 
9.50 

11.43 
8.53 
8.93 

12.17 


a 

o;  ^ 
KO 

.01 
.01 
.07 
.07 
.02 
.04 
.00 
.02 
.43 
.00 

.'o'i 

.04 

.00 
.01 
.03 
.02 
.32 
1.13 
.02 
.01 
.01 

.75 
.04 
.54 

.05 

.'o'i 


1.50 
.60 
.96 
.99 

1.67 
.70 
.34 
.57 

2.68 
.43 
.08 

1.77 
.S3 

2.61 
.79 
.50 

1.15 
.42 

.'if 

1.52 
2.65 


.10 


.86 
.32 


.64 


14.95 

7.11 

10.06 

7.84 

10.33 

10.13 

11.66 

7.67 

10.21 

7.57 

9.55 

9.44 

10.94 

12.01 

11.31 

9.31 

9.95 

9.63 

8.60 

8.10 

7.79 

10.17 

12.06 

11.23 

9.64 

11.97 

9.44 

9.23 

12.18 

10.16 


on  the  caps,  but  the  other  nine  stringers  are 
laid  so  that  they  do  not  butt  together  at  the 
center  of  the  cap :  instead  they  arc  laid  so 
that  the  ends  are  side  by  side  and  bear  on  tlie 
full  width  of  the  cap.  This  arrangement 
throws  the  stringers  out  of  parallel  with  the 
center  line  of  the  track,  but  has  the  advantage 
of  securing  greater  bearing  surface  and  of 
making  it  unnecessary  to  cut  the  timbers  to 
exact  lengths.  The  bridge  is  designed  for 
Coopers  E-55  loading.  The  dead  load  is  car- 
ried by  eleven  stringers  and  the  live  load  by 
nine  stringers.  This  maximum  load  on  each 
bent  is  30,800  lbs.  dead  load  and  150,000  lbs. 
live  load,  or  a  total  of  18(i.800  lbs.  The  string- 
ers are  covered  with  3xl2-in.  plank  laid  trans- 


spacing  of  the  piles  is  given  in  the  table  be- 
low for  heights  of  trestle  between  10  and  30 
ft.  The  letters  ii.  h  and  c  refer  to  those  on 
the  drawing. 

TABLE  I.— SPACING  OF   PILES  AT  GROUND 

LINE. 
B.  of  rail 

to  eround.  Dlst.  a.  Dist.  b.  DIst.  c. 

Ft.  Ft.     Ins.  Ft.  Ins.  Ft.  Ins. 

16 1     6  13/16  3     2%  3     6is 

17 1     7'/4      — ■     3     3  1/16  3     6% 

18 1     77/16  3     3%  3     7% 

19 1-7%  3     4  7/16  3     7% 

20 1     8  1/16  3     5>4  3     8% 

21 1     %%                3     5  13/16  3     %% 

22 1     8  11/16  3     6%  3     9% 

23 1     9  3     7  3/16  2     9% 

24 1     9  5/16  3     7%  3  10% 


TABLE    II.— BILL   OK    MATERIAL    FOR    ONE    I> 


Base 

of         Caps, 
rail  12"xl4".xl6' 

to     No.  pes  . 

ground,  reti'd.    16' 
6'  or  less     1 

7  12 


Sash  and  Sway  Braces. 
-3"xl0"  No.  p'c's  ren'd — 


IS' 


24- 


26' 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Timher. 
ft.  B.M. 
Total. 

224 

304 

304 

304 

314 

314 

314 

314 

324 

324 

334 

334 

334 

344 

344 

354 

514 

314 

314 

524 

524 

324 

534 

534 

534 


LE   BENT,    PILES   NOT  INCLUDED. 
Cast-iron 
St.  C.  I. 
Wash. 

. Wrousht  Iron ,  Patt.    Total     Total 

%"  </l  Bolts.  %"x2'  R-923  weight  weight 
.—No.  requlred->  Drift  No.  W.-I.  C.-I. 
J.  5„      J,  J,,  y  jj„  bons    reqd.  In  ll)s.    In  lbs. 


12 

12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
18 
18 
IS 
18 
18 
IS 
18 
IS 
Is 


24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
60 
60 
60 
60 
60 
60 
60 
60 
60 


IS 

51 

51 

51 

51 

51 

51 

31 

51 

51 

51 

51 

51 

31 

51 

51 

101 

101 

101 

101 

101 

101 

101 

101 

101 


18 
18 
18 
18 
IS 
IS 
18 
18 
18 
18 
18 
18 
IS 
18 
18 
45 
45 
45 
45 
45 
43 
45 
45 
45 
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25 1     0% 

26 1     9  15/16 

27-. 1  lO'i 

28 1   10  <i  16 

29 1   l(i"s 

:!0 1   11  3   16 


3     S9/16  3  10=6 

3     914  3  ll'i 

3     9  15/16  3  11% 

3  10%  4  OH 

3  11  5/16  4  0% 

■!      0  4  l'.s 


.Ml  piles,  caps,  stringers,  floor  planks  and 
guard  rails  are  cresoted.  When  this  is  done 
in  the  field  all  timbers  are  framed  before 
treatment,  it  being  the  intention  to  have  no 
cuttin.^  of  timber  done  after  treatment,  except 
boring  holes,  sawing  off  piles  and  cutting  out- 
side stringers  to  required  length,  Whenever 
cutting  is  necessary  the  new  surface  is 
coated  with  heavy  coal  tar  creosote,  heated  to 
a  liquid  condition  and  applied  while  hot.  After 
the  piles  have  been  cut  off  to  required  height 
the  tops  are  coated  with  coal  tar  creosote  in 
the  same  way.  Piles  which  project  beyond 
the  edge  of  the  cap  are  not  charaferred.  When 
holes   are   bored    in    treated    timber   these   are 


Z 

1 


For  each 
additional 
span  add 


16' 
31' 
46' 
61' 
76' 


TABLE  III.— BILL  OF  MATERIAL  FOR  DECK. 
(Does   not  include  track  material.) 
Timber >  , Wrought  Iron 
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15'     0" 
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IS 
24 
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■  X 
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IS 
J  4 
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63 
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63 


filled  with  coal  tar  creosote  before  the  bolts 
are  put  in.  Unused  holes  are  filled  with  creo- 
soted  plugs,  and  track  spikes  used  during 
erection  only  are  pulled  and  the  hole  remain- 


ing  is   filled   with  a  creosoted  plug 
the  full  depth  of  the  hole. 

Bills   of   material    for  this  trestleviS 
in  Tables  II  and  III. 
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Deduction  of  a  Formula  for  the  Most 
Economic  Span  of  Timber  Trestles. 

In  our  issue  of  Jan.  4,,  1911,  we  gave  a  de- 
duction of  a  fornuila  for  finding  the  most 
economic  span  for  a  series  of  steel  bridge 
spans  resting  on  piers.  We  shall  now  give  a 
similar  deduction  for  timber  trestle  spans. 

The  calculation  for  timber  trestle  spans  dif- 
fers mainly  from  that  for  steel  spans  in  tl'.at 
the  masonry  piers  for  steel  spans  have  a 
much  longer  life  than  that  of  the  steel  spans, 
whereas  the  bents  of  a  trestle  usually  have  a 
life  that  is  the  same  as  that  of  the  stringers 
or  beams.  The  economic  effect  of  a  life  of 
masonry  piers  that  is  longer  than  the  life  of 
the  supported  steel  spans  is  fully  discussed  in 
our  issue  of  Jan.  4,  1911,  and  need  not  be  re- 
peated here.  In  the  same  article  it  was  shown 
that  the  cost  of  the  floor  system  does  not  en- 
ter as  a  factor  in  the  problem  of  most  eco- 
nomic steel  span.  Similarly,  of  course,  the 
cost  of  the  "deck"  of  a  railway  trestle  or  the 
cost  of  the  floor  plank  of  a  highway  trestle 
does  not  enter  the  problem  before  us. 

Let 

C=- total  cost  (in  dollars)  of  beams  or 
stringers  in  a  span. 

f  =  cost  of  beams  per  lin.  ft.  of  trestle. 

K  ^  total  cost  of  a  bent. 

^  =  cost  of  bents  per  lin.  ft.  of  trestle. 

y  =  combined  cost  of  beams  and  bents  per 
lin.  ft.  of  trestle. 

IF  =  total  safe  load  (dead  and  live)  in  lbs. 
at  center  of  a  span. 

F  =  constant  for  any  given  kind  of  timber 
=  TO  for  southern  yellow  pine. 

ft  =  aggregate  breadth,  in  inches,  of  beams 
in  a  span. 

rf=  depth  of  beam,  in  inches. 

L  =  length  of  span,  in  feet. 

.W  =  number  of  1,000  ft.  B.  M.  of  beams  in 
a  span. 

/>=  price  (in  place)  per  >.l.  of  timber  in 
beams,  in  dollars. 

(1)  C  =  />  M. 

pM 

(2)  c  = . 

L 
K 

(3)  i-  =  — 

L 

/-.U        K 

(i)  x  =  c  +  k'  = +  —. 

L        L 
Fh<P 
(5)    If  = .     (See  theoretical  mechan- 


ics), 
(T)  M-- 


L 

W  L 

Fd' 
bdL 

12,000" 


(8)  bd^ 


12,000  M 


(!^). 


Combining  ((J)   and 
If  L       12,000.1/ 

^      Fd  L 

IV  L- 

(10)  M  = . 

12,000  F  d 
Substituting  in   (4). 
pW  L 

(11)  y  = -f-. 

12,000  Fd     L 
To  solve  for  a  minimum  unit  cost   (y),  dif- 
ferentiate  and   place   the   first   differential   co- 
efficient equal  to  zero. 

p  ]V  dL       KdL 

(12)  dv= . 


K 


(13) 


12,000  frf 
rfr  pW 


K 


=  0. 


d  L       12.000  Fd      L' 

pwv- 

(14)  K  = . 

12,000  Fd 
Substituting  value  of  M   (see  eq.  10)   in  eq. 
(14). 

(15)  K  =  pM. 

But  by  eq.   (1 ) ,  />  .1/  =  C,  hence 

(16)  K  =  C. 

Hence  the  most  economic  trestle  span  is  se- 
cured when  the  cost  of  a  sinc/le  bent  equals 
the  cost  of  all  the  beams  or  stringers  in  a 
single  span. 

To   arrive   at   a   formula   that  will   give   the 
length    of    the    most    economic    span    directly, 
-i)lve  for  L  in  e.  (14).     Then: 
12.000  A' Frf 

(17)  I=  = 


pW 


(18)  L- 


:V5 


,000  K  Fd 


IIoV4 


Fd 


pW         —  ""  \    piy 

nearly.  Equation  (18)  is  the  desired  formula 
by  which  to  determine  the  most  economic  span 
for  a  timber  trestle. 

It  will  be  observed  that  the  first  step  in 
solving  for  L  in  eq.  (18)  is  the  determination 
of  the  cost  (K)  of  a  bent.  It  will  also  be 
noted  that  K  is  assumed  not  to  be  affected  by 
the  length  of  the  spans  between  bents,  which 
is  essentially  true  in  all  ordinary  railway  and 
wagon  trestles,  for  the  posts  are  commonly 
made  of  some  standard  cross-section  (as 
12.xl2  ins.)  regardless  of  the  height  of  the 
bents,  and  so  large  a  factor  of  safety  is  used 
for  the  posts  that  the  number  of  posts  in  a 
bent  is  not  altered  by  ordinary  changes  in  the 
spacing  of  the  bents;  that  is,  in  the  span  of 
the  beams.  If,  however,  change  is  made  in 
the  amount  of  timber  in  the  bents  because  of 
increased  live  load  per  bent  due  to  longer 
spans,  tlien  (as  shown  in  our  issue  of  Jan.  4, 
1911),  although  there  is  an  increase  of  mate- 


rial in  the  posts  per  bent,  there  is  no  ;k^.- 
in  the  total  material  of  all  the  post  n  iS 
whole  trestle.  In  other  words,  changon 
amount  of  material  in  posts  of  a  benes 
ing  from  increased  spans  cause  no  cligi 
the  material  in  all  the  posts  per  lirfi 
bridge ;  hence  we  must  confine  our  am 
in  solving  for  K,  to  such  costs  of  a  -n 
remain  unaffected  by  changes  in  sp;ng 
bents. 

For  any  given  type  of  trestle  and  ad 
the  cost  per  bent  (K)  is  mainly  a  funo; 
the  height  of  the  bent  and  the  price  oin 
in  place.  Hence  the  economic  span  .va 
approximately  as  the  square  root) 
height  of  average  bent  in  the  trestle,  'lit 
a  point  that  is  seldom  given  enoughjr 
eration  by  designers  of  trestles. 

The  ordinary  limitations  as  to  cone; 
length  (L)  and  depths  (d)  of  timbebe 
do  not  permit  any  great  refinement  inol 
for  the  most  economic  span  in  trestl 
on  the  Pacific  coast,  where  very  1(; 
large  timbers  are  available  at  low  coS'Ti 
designers  can  use  eq.  (18)  to  great  adni 
The  writer  has  seen  any  number  ofv.i 
road  and  railway  trestles  on  the  Paci.  c 
that  were  uneconomically  designed,  apre 
because  "standard  designs"  worked  t 
eastern  conditions  had  been  adopted. H 
way  trestles  with  bents  spaced  10  ft.  art 
far  from  being  economic  in  a  countrn' 
timbers  30  ft.  long  are  available  anol'i 
yet  a  16  ft.  spacin-  of  bents  is  often  id 
wagon  road_  trestles,  merely  becati.-  u 
"standard."  'Standard  designs  aren 
savers  when  standard  conditions  e.\ . 
otherwise  standard  designs  are  fr  it 
causes  of  creat  waste  of  money. 

Equation  (18)  makes  it  evident  thaie 
the  spacing  of  bents  is  decided  U( . 
average  height  of  bents  should  be  dctdi 
It  also  shows  that  the  unit  price  (p)  o  i)i 
is  an  important  factor  when  the  unit  c 
timber  in  the  beams  exceeds  that  in  tlbt 
as  often  happens  where  very  long  be  is 
required. 

The  safe  center  load  (IF)  should  o" 
include  the  load  of  the  beams  and  di. 
this  is  readily  allowed  for  by  reme'C 
that  a  uniformly  distributed  load  is  la 
effect  to  half  as  great  a  center  loaona 
beam. 

Equation  (18)  contains  the  elemers.  '' 
depth  of  beam;  d  is  usually  made  as  '' 
possible,  having  regard  to  commercial  "■ 
timber  and  the  effect  of  d  upon  the  ui  '' 
of  timber  (p).  In  any  given  market  t  ' 
tion  oi  p  to  d  (the  depth)  and  L  (the  •- 
of  beams  can  be  determined  and  exprf 
the  form  of  an  equation,  so  that  th*"  i  '•' 
p  thus  determined  can  be  substitutec'i 
(18),  thus  permitting  a  direct  solutior' 
problem  without  resorting  to  the  i '' 
method  of  successive  approximations. 
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ult  of  Tests  of  Bearing  Power  of 

\.ist  Blue  Clay  Underlying 

Chicago. 

•  ler  careful  bearing  tests  of  bkieclay 
:   niie   recently   on   site 
dim  in    Chicago.     The 


of   the   Federal 
results    of    these 
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high,  and  upon  this  was  placed  longer  planks 
upon  which  the  load  of  pig  iron  was  placed. 

The  settlement  was  taken  bv  means  of  a 
wye  level  and  rod.  Reading.-;  were  taken  as 
soon  as  each  load  was  put  on  and  then  again 
after  giving  an  hour  for  settlement.  If  no 
further  settlement  had  occurred  a  larger  load 
was  placed  upon  the  plank.  If  the  settlement 
had  increased  reading.-;  were  taken  until  thev 
showed  that  the  settlement  had  ceased. 

The  elevation  above  city  datum  of  the  street 
opposite  this  test  was  14  ft,  and  the  elevation 
of  the  clay  upon  which  the  test  was  made 
was  0.  The  lateral  distance  between  the  tests 
was   150  ft. 

The  results  of  the  tests  are  given  by  the 
accompanying    diagram. 


ac  m    Showing    Results    of   Tests    of 
e;  ng    Power    of    Moist    Blue    Clay. 

-iven   a   discussion   by   Mr.    Edwin 
a  meeting  of  the  Western  Society 

lings  were  made  in  the  concrete 
;e  basement  building,  about  8  ft. 
the  soil  excavated  for  a  depth  of 
ire  a  bearing  on  the  original  clay 
never  been  disturbed. 
:iy  a  grillage  was  built  up  of  2x12- 


Tests     to     Ascertain    the     Transverse 
Strength   of   Nailed   Joints. 

Tests  to  ascertain  the  transverse  holding 
power  in  pine  lumber  of  9-in.  spikes  and  in 
particular  to  find  the  permissible  loads  on  a 
nailed  joint  to  be  used  at  the  lower  corner 
of  a  corncrib  flume,  were  reccntlv  made  at 
the  laboratories  of  the  University  of  Toronto. 
As  the  type  of  joint  illustrated  is  of  common 
occurrence  in  timberwork  these  tests  have  a 
wider  interest  than  the  work  which  was  of 
immediate  concern.  We,  therefore,  abstract 
the  results  from  an  article  in  ".Applied 
Science"  by  J.   H.  Thornlcy: 

These  characteristics  of  any  timber  joint 
which  are  of  great  importance  are: 

(1)  Relation  of  elastic  limit  to  ultimate 
load. 

(2)  E.xtreme  permanent  deflection  possible 
withotit  lessening  of  ultimate  strength.  This 
point  is  of  prime  importance,  since,  owing  to 
the  inequalities  in  size  of  commercial  lurnber. 
more  particularly  in  unplaned  material  and 
to  unavoidable  inaccuracies  in  work  fabricated 
by  carpenters,  joints  are  often  called  upon  to 
undergo  verj'  considerable  deflections  before 
thr."  theoretical  distribution  of  loads  occurs. 

(3)  Efi^ect  of  moisture  and  frost.  The 
present  test  would  have  no  bearing  upon  this 
point. 

Method  of  Test. — The  specimen  was  made 
by    nailing  together   three   pieces    of   -1x8   in., 
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Figure  1  shows  the  nailed  joint  used  in  the 
flume.  Referring  to  Fig.  2  a  Vi-'m.  steel  plate 
was  used  to  distribute  the  load  applied  to  the 
end  of  the  vertical  4x8  in.  piece.  The  load 
was  applied  by  a  universal  head  of  the  ball 
and  socket  type ;  the  piles  of  blocking  used 
are  shown  and  a  wedge-shaped  piece  of  steel 


Fig.   2 — Sketch   Showing    Method   of   Testing 
Nailed    Joints. 


was  attached  to  the  upper  or  moveable-head 
of  a   100-ton   testing  machine. 

Notes  oil  Results  of  Experiment. — To  de- 
sign a  well  proportioned  joint  it  was  neces- 
sary first  to  ascertain  the  laws  governing  the 
holding  power  of  a  9-in.  spike  in  cases  where 
the  failure  took  place  by  drawing  of  the 
spikes,  that  is,  to  find  the  value  of  one  spike, 
and  second  to  find  the  limiting  number  of 
spikes  which  would  develop  their  full  load 
(that  is,  would  not  cause  failure  by  splitting) 
in  a  joint  made  up  of  4x8-in.  pieces.  The  8- 
in.  dimension  was  fixed  by  the  load  on  the 
side  of  the  flume  under  consideration.  Table 
I  gives  the  results  in  detail. 

Specimens  Nos.  1,  2,  and  3  were  made  with 
4xlii-in.  used  as  cross  pieces  (failure  by 
cracking  would  occur  in  the  cross  pieces  if 
at  all)  and  with  two.  three  and  four  nails  per 
piece  respectively.  In  every  case  the  failure 
of  the  joint  took  place  in  the  nails,  and  since 
the  results  were  quite  uniform  (1580,  1590, 
1570  average  per  nail  respectively)  it  may 
reasonably  he  concluded  that  the  values  would 
hold  for  9-in.  spikes  in  pine  regardless  of  the 
dimensions   of   the  timbers. 

In  experiments  Xos.  4  and  5  the  number  of 
nails  was  as  before,  but  the  timbers  were 
reduced  from  4xl0-in.  to  3%x8-in.  Failure 
occurred  at  a  much  lower  value  per  nail  than 
with  tlie  4xl0-in.,  which  would  suggest  a 
failure  of  the  timbers,  this  was  in  agreement 
with  the  observations. 

In  experiments  Xos.  C  and  7  the  nailing  was 
as  before,  but  the  timbers  were  of  an  inter- 
mediate size  4x8-in.  Failure  occurred  at  about 
the  same  average  load  per  nail  as  in  e.xperi- 
ments  Nos.  1,  2  and  3,  but  while  in  No.  6 
failure  occurred  by  breaking  of  the  timbers, 
in  Xo.  7  the  failure  was  due  to  bending  and 
drawing  of  the  nails.  The  proportioning  of 
nails  to  timber  was.  therefore,  about  correct. 

Omitting  experiment  Xo.  8  and  averaging 
the  values   of   a   9-in.   spike  as    found  in  the 


Fig.     1 — Sketch     Showing     Construction     of  Flume    with    Nailed    Joints. 


Fig.   3- 


-Sketch   Showing    Manner   of   Nailing 
for  Tests. 


iks  2  ft.  long.  These  planks  were  laid 
together  so  as  to  give  a  bearing  of  4 
This  grillage  was  built  up  about  "a  foot 


4xlii  in.,  3%x8  m,.  or  various  combinations  of 
the.'ie  sizes,  as  shown  in  Fig,  2,  Figure  3  shows 
the    nailing   used    for   the   most   of   the   tests. 


remaining  four  experiments  where  failure 
took  place  by  drawing  of  the  spikes  and  using 
number     of     nails     as     found     by     equation. 
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TABLE  I.— RESULTS  OP  TESTS  FOR  .STRENGTH  OF  X.A.1LED  JOINTS 
Di&SCRIPTION  OF  SPECIJIEX. n       c  i  .2  i        - 


O 

o 
w 

EH 

O 


s  . 
z 

1.— D. 

F: 
2— D. 

F: 

3.— D. 
F: 


in 
Si 


E:    4 
10   in. 


&    E 

X    10    in. 

4  in.  X  S 


&    E.: 
X    10 
4  in.  3 


m. 
S  in. 
4    in. 


in. 


z 


< 
z 


o 
o 


X 

S    NAILS 

2  to   each   piece 
of    specimen. 

12   N.\ILS 

3  to    each    piece 
of  specimen. 


E.   &  F.:  3 
in.  X  S  in. 


5.— D.   E. 


&  F.: 
X  S   ir 


6.— D.    E.    &    F.: 
in.  X  S  in. 


E.    &    F.: 
in.  X  S  in. 


Pine   rough. 
Faiii.Y  dry. 
Material  fair. 

Pine   rough. 
Fairly   dry. 
Good  condition. 


16  N.\ILS  Pine   rough. 

4    to    each   piece.    Fairly  dry. 
of   specimen.  Good    condition. 


12  NAILS  Pine    planed. 

3   to   each   piece     Fairly  dry. 
of   specimen.  Fair    condition. 


S    X.\ILS  Pine    planed. 

2  to   each    piece  Fairly   dry. 
of   specimen.  Weather 

craclied. 

12  NAILS  Pine    rough. 

3  to   each   piece  Fairly  dry. 

of   specimen.  Fair   condition. 


12  NAILS  Pine   rough. 

3    to    each   piece     Fairly    dry. 
of    specimen.  Fair    condition. 


M.2 


I- 


S.200    9,r.oo 


c  c 
Zd 


14,000  15,960 


19,000  21,000         10% 


12,000  16.070 


9,S40  ll,5aO 


14,400  16,3.50 


10 


6% 


16,000 


I   60 


C  C 


Z  a 


•a         1 
■2.£-n 

(Do  S    I 

£  a>      I 


10 


asH 


12% 


10 


10 


-I" 


^    ?s    ^ 


8.— D 


E. 
in. 


&    F.: 
X   S   in. 


9    NAILS 
3    nails    with    1 
in.     hold     omit- 
ted. 


Pine   rough. 
Fairly  dry. 
Extra  good  ma- 
terial. 


13,000  16,.:00 


1.770 


1,990 


1.950 


1,600 


1,750 


2.04U 


2.000 


;,360 


II 


.I":  E    ,: 


Cc 
1,580 


1,590 


•1,570 


1.320 


1,440 


1,630 


1.600 


2,060 


^2  II 


1.540 


-wo. 

~3  a 


He 
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REMARKS 


I 


"5.°; 


ts  -  o 
UBZ 
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6,160  The  values  of  the  joiiaiel 
values  as  governed  by ea 


1.540  9,240  The  values  obtained  re 
values  of  the  joint  as  >vt 
by  the  nails  for  in  s 
failure  resulted  from  t  j 
ing  and  bending  of  thual 

1,540  12,320  The  values  observed  re 
values  of  the  joint  as  .vt 
by  the  nails,  for  in  s 
failure  took  place  by  i  - 
ing  and  bending  of  th. 

1.540  9,240  The  values  obtaintu 
values  of  the  joint  .i- 
by  the  wood,  for  ir. 
failure  resulted  from  ; 
ing  of  the  nails  of  th. 
tered   "E"    in   Fig.   3. 

1,540     6,160   Failure  as  in  No.  4. 


1,540  9,240  The  values  obtained  ■« 
values  of  the  joint  as  v. 
by  the  wood,  for  in  s 
failiu'e  resulted  from  11 
ing  of  the  nails  of  th.  ■ 
tered  "E"  in  Fig.  3. 

1,540     9,240    The  values  of  the  joinMt 
values  as  governed  by  • 
since  in  this  case  failr 
ed     from     the    drawin. 
nails,    therefore  1,600  i'  i. 
the  holding  power  of  tin. 


1,540     6,930   The  results  from  this  so: 
as  will  be  noted,  show  \y 
agreement  with  the  otl  t 
reticai    values    or   with  ' 
served  values  of  the  •<• 
en  specimens.     Thi?  i,- 
in  part  at  least,  a  resu 
extra   good    lumber  use> 
included  as  showing  a    ! 
limiting  maximum  valui  i. 
nails. 
NOTE: — Observations  of  Elastic   Limit   Load   were   entirely  unsatisfactory,    since   the    specimens   showed   large   permanent   deflections  no 
the  first  25%  or  less  of  the  load,  but  even  when  the  specimen  had  been   stressed  almost  to   the  point  of  failure  with   corresponding  deflect  s 
an  inch  or  more  the  load  could  be  released  and  again  brought  about  above    the  previous  high  point  without  causing  any  material  increase  or  (it 
tion  beyond  that  which  had  resulted  from  the  first  loading. 


grip  in  inches 

— const.,   we  get    1,570   as   ul- 

%  total     length 

timate  load  value  in  shear  of  9-in.  spike  in 
pine,  as  against  a  theoretical  value  of  1,540 
lbs.  The  greatest  divergence  of  a  single  ex- 
periment   from    the   average    was   60   lbs. 

Conclusions. —  (1)  The  accepted  permissi- 
ble deflection  value  of  1-16  in.,  that  is,  deflec- 
tion which  can  be  caused  without  weakening 
the  joint,  is  altogether  too  small.  Joints 
tested  to  deflections  of  an  inch  and  more 
seemed  to  be  in  no  way  weakened.  This  is 
a  very  strong  point  in  favor  of  the  nailed 
timber  joint. 

(2)  No  satisfactory  results  were  obtained 
regarding  the  relation  of  elastic  limit  to  ul- 
timate load.  The  percentage  relation  of  elas- 
tic limit  to  ultimate  load  would  depend  on 
the  definition  assumed  of  elastic  limit,  but 
for  practical  purposes  there  can  be  no  doubt 
that   it  is  at  least  50  per  cent. 

(3)  TJie  relation  stated  between  the 
strength  of  a  joint  and  the  number  of  nails 
used,  that  is,  that  strength  of  joint  is  propor- 
tional to  number  of  nails  and  entirely  inde- 
pendent of  arrangement  of  nails  where  fail- 
ure does  not  occur  by  cracking  of  the  timbers, 
was  entirely  borne  out  by  the  experimental 
results.     Various   arrangements    of   the    nails 


were  tried,  the  nails  of  almost  every  specimen 
being  differently  spaced,  but  as  will  be  noted, 
no  material  difference  in  holding  power  re- 
sulted. 


Steam  Shovel  Record. — .\t  the  Chino 
Copper  Co.,  Santa  Rita,  N.  M.,  during  the 
month  of  January.  1912,  a  model  91  Mar- 
ion Steam  Shovel  equipped  with  a  35-2  yd. 
dipper  loaded  101.547  cu.  yds.  of  material, 
says  the  Mining  and  Scientific  Press,  in 
59  shifts.  Of  this  material,  88,172  cu.  yds. 
were   rock   and    13,375   cu.   yds.   w-ere   earth. 

The  work  for  the  shovel  was  compli- 
cated, as  part  of  the  material  was  waste 
and  part  of  it  was  ore,  some  of  the  ore 
having  to  be  sent  to  the  ore  dumps  over 
a  haul  of  4,500  ft.,  having  a  total  of  225° 
curvature  with  adverse  grades  up  to  4.3 
per  cent,  while  the  other  portions  of  the 
ore  had  to  be  loaded  in  50-ton  ore  cars 
for  the  mill.  Out  of  a  possible  590  hours, 
the  shovel  was  actually  leading  505.56 
hours,  or  at  the  rate  of  200.8  cu.  yds.  per 
loading  hour.  The  conditions  were  not 
especiall}'  favorable  for  work  during  the 
month.  The  shovel  was  served  by  two 
trains  only,  and  was  somewhat  handicapped 
through  having  only  12-yd.  cars  instead  of 
18-yd.    cars.     The    shovel     crews    and     the 


train  crews, 'hfowever,  took  the  deei 
terest  in  the  work  and  used  their  h  I 
the  best  advantage  to  prevent  any  . 
The  actual  cost  for  labor  and  supf  - 
this  shovel  for  January  was  12.84  '. 
cubic  V'ard  for  stripping,  and  9.3.^  ' 
ton   for   loading  ore. 


New    Swiss     Railway    Tunnel. — ( 

of   the   Swiss   railways    pa.ssing  fron 
to  Olten  there  is  a  tunnel  8.1S7  ft.  in  ■ 
known    as    the     Hanentein     tunnel, 
proposed    to    shorten    the    distance 
line  369  ft.   at   the   cost  of  an  entiri 
tunnel    26,698    ft.     in     length.      The  ' 
however,    will    be     but     56     ft.     per 
whereas    the    grade   on    the    old  line 
ft.    per    mile,    and    the    summit   of  tl 
tunnel  will  be  361   ft.   lower  than  tli 
mit    of   the   present    tunnel. 


Rapid    Caisson    Sinking. — .\t     the 

phone  Building  in  New  York  City  a'- 
of  35  ft.  4^4  ins.  X  38  ft.  2  ins.  was  r. 
sunk  by  the  pneumatic  process.  Ii' 
reinforced  concrete  and  was  sunk  t' 
below  the  level  of  the  street  in  thr 
a  half  days.  The  contractors  ai 
O'Rourke   Engineering  &  Construct] 
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A  number  of  good   sized 
railroad    construction     jobs 
h< Doings      hp.\e    come    up    for    letting 
the  since  our  last  issue.     Chief 

,      ,  of  these  is  the  work  of  im- 

eeK.  proving   the   alignment   and 

double  tracking  from  Abcr- 
nniit,  S.  Dak.,  for  the  Chicago,  .Mil- 
St.  Paul  Ry.    Bids  on  this  work  were 
April  1-,  l)ut  at  this  writing  the  can- 
not  been   let.    Another   good   ,iol> 
probably  come  up  shortly  is  the  40 
~ion  of  the  Carolina,  Clinchfield  & 
from   Dante.   Va.,  to   Elkhorn   City, 
extension    runs    through    a    rough. 
1  will  be  an  expensive  proposition. 
Service  Commission  of  New  York 
calling  for  bids  on  another  section 
I'lway-Lexington  Ave.  subway.  This 
■  in  Lexington  .Ave.  north  of   I'iflth 
->es  under  the  Harlem  River  liy  tun- 
.  .vill  be  3,176  ft.  long. 
T-T  t:  the   railroad   construction   contracts 
are  the  following:    A.  Bennett  Co., 
lit.,  subcontract  from  tlic  Montana 
n  &  Irrigation  Co.,  for  grading  fur 
the  Three  Forks,  Helena  &  Madi- 
R.  R..  and  Allen  &  Rankin,  Three 
u.,  subcontract  for  grading  for  lO^^i 
iiove   railroad:    Karner    Bros.    Co., 
BIdg.,  Dallas,  Tex.,  for  grading  for 
!c  line  of  the  new   Southern   Trac- 
Dallas:  Holbrook,  Cabot  &  Rollins 
tacon   St..  Boston,   Mass.,  for   con- 
new  10-mile  line  from  Hinsdale,  X. 
:leboro.  \'t..  for  the  Boston  &  Maine- 
work  including  a  bridge  over  the 
:   River  and  much   heavy  construc- 
B.  Swift  &  Co.,  Chicago.  111.,  for  a 
a  erecting  shop.  To- ft.  transfer  table  foun- 
Oi  and  extension  to   rod   and  w-heel  shop 
tj  Virginia  Ry.  at  Princeton,  W.  Va. ;  the 
Is  Construction    Co.,   Davenport,    la.,   for 
rtes  of  double  track  betterment  work  for 
•  icago,   Milwaukee  &   St.    Paul   Ry.   be- 
;■  Tambridge  and  Huxlev.  la. :  Bates,  Bor- 
[  .\yer,  Oakland,  Cal.,  at  $-22.''),02.i.  for  the 
\"n  of  the  Geary  St.  municipal  electric 
'  the  city  of  San  Francisco:  Keasi! 
ii  Co.,  Tacoma,  Wash.,  for  the  3- 
aion  from  Old  Town  to  Rushton  of  the 
iiPefiance  line  of  the  Northern   Pacific: 
I  'uard  Engineering  Co.,  Ne'v  York  City, 
itnplctinc  the  removal  of  T'mnel  Moun- 
j  Glen  Okono,  Pa.,  for  the  Central  R.  R. 
yv  Jersey,   also   for   removing  a   hill   and 
IB  a  bridge  for  the  Lehiah  Vallev  R.  R. ; 
■*.  Oklahoma  City,  Okla..  and  Hillsboro, 
i  or  grading  from  Waxahacbie  to  Waco 
c  Southern  Traction  Co.'s  line.    The  fol- 
■   have  secured  subcontracts   from  Win- 
jlros.   Co.   for  work    on   the   Chicago   & 
ivestern     Ry.      extension      in      Illinois : 
ys  &  Murphv.   Minneaoolis,   team   work 
1]  Peoria    south :     Fisher     &     McDonald, 
'!'  cu.  yds.,  near  Green  Vallev,  111. ;  Conn 
uctionCo.,  Boone,  la.,  12lX0t:tA  cu.  vds. 
work  near   Sweetwater,   111.:    Palmer  &■ 
.  steam  shovel  work  near  Springfield:  T. 
sser,  ,500,000   cu.   vds.    of   steam    shove! 
lear  Currin,  111. 

iw.iy  construction  continues  to  offer 
opportunities  for  contractors.  The  New 
State  Highway  Commissioners  are  open- 
Is  this  week  on  a  considerable  airiount  of 


work,    and    the    Pennsylvania    Highwav   Com- 

missu-mer  is  preparing  to  call  for  bids  on  some 
large  contracts.  The  commissioners  of  St, 
Lucie  county,  Fla.,  have  just  awarded  a 
$181,000  contract  for  the  construction  of  hard 
surface  roads,  and  the  County  Road  Commis- 
sion of  Monroe  county,  Tenn.,  is  calling  for 
bids  for  grading  al)out  UiO  miles  of  ro.ad  in  the 
county. 

In  the  way  of  drainage  work  about  the  big- 
gest job  of  the  past  week  appears  to  be  the 
one  on  which  the  directors  of  the  Beaver 
Bayou  Drainage  District,  of  Phillips  county, 
.\rk.,  are  now  taking  bids.  The  work  calls  for 
the  following  floating  dredge  ditches :  Johnson 
Bayou  ditch,  307.0iiO  cu.  yds. :  Lick  Creek  ditch. 
.")39,O00  cu.  vds.:  Beaver  Bayou  ditch,  liT-Viiiin 
cu.  yds. ;  Hillside  ditch,  8.5,000  cu.  yds. 

The  Canadian  Public  Works  Department  is 
planning  on  making  a  beginning  this  year  on 
the  construction  of  the  new  Welland  Canal, 
and  has  issued  instructions  for  the  preparatior, 
of  detailed  plans  and  specifications.  The  gov- 
ernment has  already  provided  $20<>,00('  for  be- 
ginning work,  and  it  is  reported  that  it  is  pos- 
sible that  bids  may  be  asked  in  June.  The 
total  cost  of  the  canal  will  be  about  $4.">,0i»0,(liiii 
and  probably  $10,000,000  will  be  appropriated  in 
next  year's  estimates.  Another  big  job  on 
which  the  Canadian  government  is  now  calling 
for  bids  calls  for  the  construction  of  the  new 
St.  Lawrence  drydock,  which  is  to  be  located 
either  at  Quebec  or  Levis.  Tenders  close  on 
July  2.  The  successful  bidder  will  receive  a 
3%  per  cent  subsidy  for  35  years  on  $.5,000,000. 
The  dimensions  of  the  drydock  will  be  1,1.50  ft. 
long,  VM  ft.  wide  and  37  ft.  deep. 

.Arrangements  are  reported  to  have  been 
completed  with  a  syndicate  of  French  and  Bel- 
gian capitalists  for  building  a  $2,000,000  dry 
dock  at  Sault  Ste.  Marie,  Ont. 


A  system  by  which  a  sat- 
Minine  i-^factory  condition  of  rela- 

,        °  ti'ns    between    miners    and 

y  mine  owners  has  been  main- 

Contract,  tained  for  over  half  a  cen- 
tury is  of  interest.  In  the 
copper  and  tin  mining  dis- 
trict of  Cornwall,  England,  there  has  not  been 
a  strike  for  over  .50  years.  With  the  exception 
of  the  company  superintendents  and  clerks  the 
entire  labor  in  these  mines  is  performed  under 
contracts  with  groups  of  miners.  These  con- 
tracts are  bid  for  at  an  open  auction,  which  is 
held  on  the  day  the  prcviuus  contracts  expire. 
.\  few  days  before  the  auction  is  to  be  held  the 
company  superintendents  examine  the  mine  to 
determine  what  new  operations  shall  be  carried 
on  under  the  new  contracts,  the  term  of  which 
is  usually  two  months.  Each  piece  of  w-ork  to 
be  auctioned  is  specified  in  a  book,  and  oppo- 
site each  item  is  marked  the  rate  which  in  the 
superintendent's  estimate  will  be  a  fair  re- 
muneration for  the  work.  The  auction  is  held 
in  the  open  air.  One  of  the  superintendents  of 
the  mine  reads  the  rules  and  conditions  on 
which  the  work  is  to  be  taken,  which  includes 
fines  for  neglect  or  idleness.  Then  he  offers 
the  different  classes  of  work  for  sale.  The 
first  bid  is  always  high,  but  they  fall  lower  and 
lower  until  the  competition  ceases  and  the 
work  is  awarded  to  lowest  bidder.  This  man 
gives  his  name  to  the  superintendent  and  the 
names  of   the  three  or   four  men  who  are  to 
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work  with  him.  The  i,.,:i.i  -  .lu  n^,>uit.i  n: 
the  selling  book  and  the  transaction  closed.  In 
this  w;ay  ail  of  the  work  is  auctioned  off. 
Sometimes  the  men  agree  among  themselves 
not  to  bid  less  than  a  certain  sum  for  some 
piece  of.  work.  Jn  such  case  the  low  bidder  is 
not  given  the  work,  but  instead  he  is  allowed 
the  first  option  of  taking  it  at  the  superin- 
tendent's price.  If  he  declines,  all  the  other 
bidders  have  the  option  of  taking  it,  and  if 
none  takes  it  the  superintendents  must  reset - 
their  price.  By  this  system  trivial  contentions 
are  avoided  and  the  price  of  labor  adjusts  it- 
self to  the  satisfaction  of  the  employers  and 
the  employes. 


.\  new  and  sinister  term 
has  been  introduced  in  this 
country  in  labor  wars.  The 
Sabotage,  Industrial  Workers  of  the 
°  '  World,  a  new  labor  organ- 
ization, wdiich  is  now  con- 
ducting a  strike  among  the 
forces  .pf  the  contractors  on  the  Canadian 
Northern  Ry.  in  British  Columbia,  according  to 
press  disp.itches,  is  advocating  sabotage,  a 
form  of  industrial  warfare  propagated  by  the 
French  syndicalists.  In  the  British  Coliimbia 
strike  the  leaders  are  said  to  be  endeavoring  to 
make  clear  to  the  idle  men  that  a  more  suc- 
cessful campaign  can  be  conducted  in  the  con- 
struction camps  and  in  the  tunnels  and  cuts 
and  on  the  dumps  than  outside  in  the  strike 
camps.  They  explain  that  the  costly  machinery 
of  the  contractors  is  fully  in  the  hands  of  the 
workers  and  that  it  is  the  easiest  thing  in  the 
world  to  see  that  some  important  bolts  disap- 
pear mysteriously,  that  some  nuts  rattle  off 
and  the  machinery  be  allowed  to  shake  itself  to 
pieces.  It  is  easy  to  have  a  stove  upset  some 
night  in  a  camp  and  the  camp  go  up  in  smoke; 
it  is  easv  to  have  a  blast  go  off  at  the  wrong 
time  and  in  the  wrong  place:  rock  slides  and 
caveins  can  be  caused  with  a  little  ingenuity, 
and  the  blame  can  be  traced  to  no  one.  Mean- 
while the  men  will  be  back  at  work,  drawing 
their  regular  pay,  but  the  bosses,  harassed  by 
repeated  accidents  and  goaded  to  despair  bv 
the  resulting  delay,  will  be  forced  to  grant  the 
demands  ()f  the  men.  This  then  is  sabotage, 
the  practice  of  which  would  make  men  stoop 
to  any  crime,  even  murder,  to  gain  their  ends. 


.'\dvocates  of  the  partisan 
and  spoils  idea  of  city  gov- 
Commission      ernment  will  find  some  sat- 
Rule  at  isiaction   in    the    results   of 

r>„<-  AT„;_„  the  recent  election  in  Des 
Des  Moines.  Moines,  la.  This  city  for  a 
number  of  years  has  been 
operated  under  the  most  advanced  commission 
plan.  At  the  last  election  the  old  line  politi- 
cians made  a  vigorous  and  systematic  cam- 
paign, and  as  a  result,  of  the  l\ve  commission- 
ers now  in  office,  only  two  are  of  the  right 
sort.  Two  are  spoilsmen  and  the  third  is  a 
machine  man.  When  the  voters  place  com- 
mission government  m  the  Iiands  of  politicians 
the  administration  is  likely  to  be  even  worse 
than  under  the  ordinary  form  of  city  govern- 
ment. The  commission  plan  offers  the  oppor- 
tunity for  |ion-partisaji.  economical  and  effi- 
cient municipal  administration.  If  tlie  citizens 
do  not  take  advantage  of  the  opportunity,  it  is 
their  fault,  not  the  fault  of  the  plan. 
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Mr.  Jdhn  Cri>swcll.  in--!n-ctur  tfjr  ihe 
highway  department  of  Harris1)iir,ij.  Pa.,  lias 
resigned. 

.Mr.  Walter  Xichol  has  lieen  made  assist- 
.int  city  engineer  and  sealer  of  weights  and 
nieasnre   for   the   city   of   Marinette,   Wis. 

Mr.  Albert  P.  Haines  has  been  appointed 
roads  engirieer  in  char.ge  of  the  construc- 
tion of  roads  for  the  citv  of  I^'ort  Worth. 
Tex. 

Mr.  Wm.  Watson  Mclntire.  a  member  of 
the  .sewerage  commission  of  the  city  of  Bal- 
timore. Md..  died  suddenly  at  Baltimore  at 
the  aEe  of  62  years. 

Mr.  Douglas  P.  LeFevre  lias  .been  ap- 
pointed county  road  engineer  of  Cumber- 
land county.  Mr.  James  P.  Gaffney  has 
been  appointed  city  engineer  of  Cumljer- 
land,  Md. 

Mr.  H.  M.  Waile  has  been  appointed  city 
engineer  of  Cincinnati.  O.,  succeeding  Mr. 
H.  F.  Shipley,  who  has  entered  private 
practice.  Mr.  Waite  was  formerly  super- 
intendent of  the  Sea  Board  Air  Line  Ry.  at 
Birmingham,   Ala. 

Mr.  N.  P.  Turner  has  resigned  as  chief 
engineer  of  the  Cuba  R.  R.  to  enter  the 
practice  of  general  engineering  and  explora- 
tion work  in  the  West  Indies  and  Central 
and  South  .America.  His  offices  are  at  Hi.i- 
tel   Camaguey.    Camaguey.   Cuba. 

Mr.  H.  P.  Hayes  has  been  appointed  as 
road  engineer  for  the  county  of  Tarrant. 
Tex.  He  will  plan  a  system  of  roads  and 
supervise  their  construction.  Mr.  Hayes 
has  been  connected  with  the  city  engineer- 
ing department  at  Dallas  for  several  years. 

Mr.  Wm.  M.  Dun'ap.  who  has  been  act- 
ing as  City  Engineer  ol  Bristol,  Vs..  has 
been  made  City  Engineer  and  will  also 
serve  as  purchasing  agent  and  building  in- 
spector. Work  will  soon  be  commenced 
under  his  direction  on  an  extension  of  the 
sewer   system. 

Mr.  Wm.  Sullivan,  former  street  com- 
missioner of  Youngstown,  O.,  has  resigned 
as  superintendent  for  the  contractor,  John 
Grady,  on  the  construction  of  the  East 
Youngstown  sewer  system.  He  is  contem- 
plating, it  is  reported,  entering  into  the 
business  of  contracting, 

Mr.  J.  G.  Schillinger.  engineer  of  main- 
tenance of  way  of  the  Cleveland-Indianap- 
olis division  of  the  Big  Four  R.  R.,  has  been 
appointed  chief  engineer  of  the  Rutland 
R.  R.  Mr.  Paul  Hamilton,  former  engineer 
of  the  Cincinnati  division,  has  succeeded 
Mr.  J.  G.  Schillinger  as  engineer  of  main- 
tenance of  way. 

Mr.  Chas.  F.  Grainger  has  been  re- 
elected president  of  the  Board  of  Water 
Works  of  Louisville,  Ky.,  at  the  annual 
meeting  of  the  water  company.  Mr.  Theo- 
dore A.  Leisen  has  been  appointed  chief 
engineer  and  superintendent  of  the  water 
company  of  Louisville  and  Mr.  C.  M.  Duke 
assistant  chief  engineer. 

Mr.  A.  S.  More,  engineer  of  the  Cain) 
division  of  the  Big  Four,  has  been  trans- 
ferred to  the  Cincinnati  division.  Mr.  W. 
C.  Kegler,  engineer  of  the  Michigan  divi- 
sion, succeeds  Mr.  More,  and  Mr.  C.  W. 
Cochran,  former  assistant  engineer  on  the 
Cleveland  division,  has  been  appointed  en- 
gineer of  maintenance  of  -way  for  the  Mich- 
igan division.  These  appointments  are  now 
in   effect. 

Mr.  James  R.  Ma.xwell.  a  noted  civil  en- 
gineer of  Newark.  X.  J.,  died  on  .April  7  at 
his  home  at  the  age  of  67  years.  He  retired 
from  actual  work  about  ten  years  ago.  He 
had  been  a  contributor  to  engineering  mag- 
azines. Mr.  Maxwell  was  at  one  time  en- 
gaged on  the  construction  of  the  Peruvian 
Central  R.  R.,  which  runs  from  Callao  to 
Orfiva.  crossing  the  .Andes  at  an  elevation 
of  15,665  ft.,  the  highest  altitude  reached  liy 
any    standard    gage    railroad    in    the    worlil. 


Me  \v,;s  also  cngpged  on  the  construction 
of  a  number  of  western  railroads  in  the 
United  States. 

Mr.  John  A.  Bensel.  state  engineer  of  New 
York,  on  March  25  delivered  an  illustrated 
lecture  on  "The  Construction  and  Maintenance 
of  the  State  Roads  of  New  York"  before  the 
graduate  students  in  high  engineering  at  Co- 
lumbia University. 

Mr.  John  F.  Hammond,  M.  .Am.  Soc.  C. 
E.,  for  six  years  past  connected  with  Ham- 
mond &  Sloane.  Inc..  of  New  York  City, 
has  resigned  as  president  and  director  of 
that  company  and,  having  purchased  the 
company's  water  works,  sewer  and  pave- 
ment plant,  will  continue  the  business  along 
these  lines.  His  offices  are  at  123  Oak  St.. 
Richmond  Hill.  Queen's  Countv.  New  York 
City. 

Mr.  S.  -A.  Ereshney.  .general  manager 
Roard  of  Public  Works.  Grand  Rapids. 
Mich.,  has  resi.gned  and  his  resignation  wil! 
take  effect  on  May  1.  although  Mr.  Eresh- 
ney h.ns  agreed  to  give  part  of  his  time  to 
the  city  until  the  first  of  July.  In  accept- 
ing the  resignation  last  week  the  commit- 
tee paid  Mr.  Ereshney  a  high  tribute  for 
his  efficiency  and  faithful  service.  He  is 
not  ready  at  the  present  time  to  announce 
his   future   nlans. 


INDUSTRIAL 


The  Strauss  Bascule  Bridge  C".  has  moved 
its  offices  from  ti(l8  Monroe  building,  Chicago, 
to  104  S.  Michigan  Ave.,  Chicago. 

The  corporate  name  of  the  North  American 
Metaline  Co.,  manufacturers  of  oilless  bear- 
ings for  pulley  blocks,  wire  rope  sheeves,  etc.. 
etc..  has  been  changed  to  the  Metaline  Co. 

The  H.  Koppers  Co.  has  succeeded  to  the 
business  of  H.  Koppers  of  Joliet.  111.,  manu- 
facturer of  by-product  coke  and  gas  ovens, 
and  will  shortly  have  general  offices  in  the 
Mailers  building,  s.  e.  corner  of  M.idison  St. 
and  Wabash  Ave.,  Chicago,  III. 

T.  E.  Stroud  &  Co.,  manufacturers  of  con- 
tractors' supplies,  Omaha,  Neb.,  have  already 
started  to  rebuild  their  plant,  which  was  dam- 
aged by  fire  on  April  .5.  The  company  is  now- 
prepared  to  make  immediate  shipments  of  ele- 
vating graders,  dump  wagons  and  repairs  of 
all   kinds. 

Mr.  Charles  W.  Denniston.  formerly  repre- 
senting the  products  of  the  Mack  Manufactur- 
ing Co.,  2ii32  Land  Title  building.  Philadelphia. 
Pa.,  in  New  York  state,  has  terminated  his 
connection  with  that  company.  The  interests 
of  the  Mack  Co.  in  New  A'ork  state  will  be 
liandled  hereafter  bv  Air.  E.  H.  Goodrich. 


CATALOGUES 


Universal  Cement. — Paper,  6x9  ins.,  16 
pp.  Lhiiversal  Portland  Cement  Co.,  Chi- 
cago-Pittsburgh. 

This  is  the  monthly  bulletin  for  Febru- 
ary containing  articles  relative  to  concrete 
construction. 

Paving  and  Roads. — Paper.  SK'xSxi  ins.. 
16  PI).  The  Texas  Co.,  17  Battery  Place, 
New  York  City. 

This  is  the  February  bulletin  of  the  com- 
pany which  is  published  in  the  interest  of 
good  roads,  and  contains  useful  illustrated 
articles  regarding  the  use  of  Texico  in  road 
construction. 

Pedestal  Piles. — Paper.  7x9  ins..  16  pp. 
Mac.Arthur  Concrete  Pile  &  Foundation 
Co..  11   Pine  St..  New  York' City. 

This  Inilletin,  entitled  "Some  Structures 
-Supported  by  Pedestal  Piles,"  is  a  supple- 
ment to  the  company's  last  book,  "'The 
Pedestal  Pile,"  which  was  mentioned  some 
time  a.go.  The  book  contains  illustrations 
and  brief  descriptions  of  construction  work 
and  buildings  where  these  piles  are  placed. 
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All  Metal  Silo. —  Taper,  6x9  ins    321 

H.   W.    Harry    Alfg.    Co..    Kan 

Mo. 
This  catalog  contains  illustration;: 
scriptions    of    silos    and    culverts 
construction. 
Gas  Tractors. —  Paper.  3,'/>x6  ins.,  I2L 

Traction   Company.  Aliniu-apol 
This    booklet    contains    reports 
done   with   the    Big   Friur   "3(1"  tracU"',,, 
gine  during  the  season  of  1911  withlus,', 
tions   of  the   work.  1 

American  Steel  Fence  Posts. — Papi  31/^1^ 

ins..  i2  pp.    The  .American  SteejWj,( 

Company.  Chicago. 
Illustrates    and    describes    the   gaanizpH 
steel  fencing  and  posts  and  j^'ifiws  tlltneth. 
ods    of    constructing    fences    with   's  mj. 
terial. 
Gisholt    Boring    Mill. — Paper.    7</2\ 

2   pp,      Gisholt    .Machine    Co.     ,(j, 

Wis. 
This    is    a    page    for    the    loose  le  < 
log   of   the    Gisholt    Company,   whi   i 
traces   and   describes  the   Gisholt  36j. 
ing   mill. 
Contractors'    Plant. — F'aper.  6^4x9  ^,  i" 

pp.    G.  L.  Steubner  Iron  WorksJ 

St.,  Long  Island  City,  N.  Y. 
This  is  price-list  No.  555  and  ni 
illustrations  and  descriptions  of  ji? 
buckets,  industrial  railway  eqm 
screens,  wheel  barrows,  etc.  Tae.' 
sizes,  capacities,  etc..  are  .given. 
Wizard    Rock    Drills. — Paper.   6j4x!;n 

pp,       McKiernan-Terry    Drill    (., 

Broadway.  New  York  City. 
This  booklet  illustrates  and  descre^ 
new  cushion  device  for  increasing  t  f 
of   the   down   stroke   of   the   piston 
drills.     This  cushion  device  is  also  ed 
the  company's  steam  pile  hammers. 
Locomotive   Cranes. — Paper,  9xl2;/ji5 

pp.  Industrial  Works.  Bay  Cit,^ 
This  catalog  illustrates  and  desci;e- 
comotive  cranes,  orange  peel  and  gr;'b 
ets.  Gives  line  drawings  showing  cr 
diagrams  for  various  sizes  of  loc.n 
cranes  and  gives  illustrations  showi; 
work  upon  which  these  machines  ha'  i 
engaged. 

Traction    Engines. — Paper.    11x954  .s 
pp.      Port    Huron    Engine    &  l-ii^,,. 
Co..  Port  Huron,  Mich. 
This    is    the     1912    catalog    of    tlj  Fort 
Huron   line,   which   contains  coinple|  illii-- 
trations  and  descriptions  of  the  traon  fn- 
gines   and   other   machinery.     Specilit: 
of      single     simple,     single     compon 
double     compound     traction     cngir     I'l 
given. 

Electric    Hoists. — Paper,    6x9    ins.,    8 
Brown   Hoisting  Machinery  Cell 
land,  Ohio. 
This    catalog    illustrates     and     dcribe; 
tramrail      systems,      trolleys     and     eC" 
hoists    for    industrial    plants    and    f'  ' 
struction  service.     The  illustrations  d 
drawings   show   the   det'ails   of  cons  .c 
and  cover  a  number  of  installations  C 
plete  prices  are  given. 

Barco  Pipe  Joints. — Paper.  5!4x8ts..  2( 
pp.  Barco  Brass  &  Joint  Co.,  230  ..Jef 
ferson   St.,   Chicago,   111. 

This  catalo.g  contains  complete  u' 
tions  and  descriptions  of  Barco  ;.^ 
ioints.  which  consist  of  three  mttall  I' 
and  two  non-metallic  gaskets  surroii  1; 
universal  ball  joint.  Illustratio  •  ■ 
shown  of  the  joints  in  use  and  lindts*'' 
ings  ;md  price   lists  are  given. 

Hauling    Machinery. — Paper,    gj'ixll 
The  .Aver\'  Company.  Peoria,  II 
This   is   the   new^    1912   catalog  of  r' 
ing  and  haulin.g  machinery.     Contain 
trations    and    descriptions     of    the     n 
types   of  traction   engines  manufactn! 
the  Avery  Company.     Reports  frorn."' 
ers  of  Avery  single  steam   en.gines   '<: 
average    of    1.137    lbs.    of    coal    for    ^.'  ' 
work.      A    new-    gas    tractor   and  gaft™' 
trucks  are  also  described. 
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RAILWAYS.     STEAM     AND     ELECTRIC 


Alabama. 

ulerstood   that   the   receiver   recently 

for  the   Missouri   &    North    Arkaii- 

will  ask  the  court   to  autliorize   an 

■rceiver's  certificates  for  the  purpose 

.,;    some    needed    improvements    and 

ijng'ew  equipment. 

California. 

Harland  &  Aver.  Oakland,  Cal.,  have 

-.led  the  contract  at  S22.").n2.j  for  the 

!   of    the   Geary    St.    municipal    rail- 

1  ni   Kearney   St.   to  oth    .Xve..    for  the 

of  an  Franciso.    The  work  calls  for  tear- 

(ifhe  old  cahle  road  and  laying  roadlied 

II  lectric  railway  for  a  distance  of  27.uilo 

ft  The  rails  and  track  supplies   will   he 

l>y  the  city. 

crside-Redlands  Interurban  Ry.  Co,. 

recently  witli  a  capital  stock  of  $2.- 

:   which  $511.111111  is  paid  in.  i)roposes 

pi  ic  electric  railway   lines  in   Riverside. 

Ila  s.  San  Jacinto  and  Hemet.     The  direc- 

.   the  new  corporation   are   William    S. 

nd  Maurice  Salzman  of  Los  Ange- 

E.  Dinsniore.  Charles  E.  Johnson 

Smith  of  Riverside.     Peloubet  and 

re  among  the  principal  stockholders 

:ihern  California  Utilities  Co.,  which 

td  its  articles  of  incorporation,  and 

I    1  Its  appear  as  well  as  incorporators  of 

c  ipany   recently    organized   tp   build    an 

r.    r.-tiUvay  between  San   Diego  and   Riv- 

Cutting.   Richmond.   Cal.,   has  ap- 

:.c  County  Supervisors   for  the  sale 

of  a  franchise  for  an  electric  rail- 

■jugh  the  town  of   Pullman  and  along 

t    rtion  of   Cutting  boulevard   lying  out- 

}   e  city  limits  of   Richmond.      It   is   un- 

5t  d  that  the  franchise  is  being  sought  for 

il  R.  R.  is  being  sought,  which   is  plan- 

t:  )  extend    its    Berkeley    suburban    lines 

fl  nto  Richmond. 

:.  ).  Goode,  Glendale,  Cal.,  has  been 
n  1  a  franchise  for  an  electric  railway 
trilendale  to  Griffith  Park.  The  line  will 
a'Ut  two  miles  long  and  construction 
r\  vill  probably  be  started  at  once. 
II,'  Woods.  Leesville,  Cal.,  has  placed  an 
ft  it  work  on  the  construction  of  the  Co- 
ll arysville  branch  of  the   Northern   Klec- 

•  y. 

.Arnold,  Martinez.  Calif.,  an  engineer, 
C  rted  to  have  asked  the  Board  of  Super- 
)  and  Trustees  of  the  town  for  a  fran- 
i(  o  construct  a  steam  railroad  alon.g  the 
i:    roads  and    streets   of   the   town    from 

ryton  Chemical  Works  to   Muir   Station 
*  ambra  Valley  connecting, at  Peyton  with 

.luthern  Pacific  and  at  Muir  with  the 
I'  Fe,  making  a  belt  line  for  the  big  nianu- 
lling  plants  and  for  the  proposed  .\sso- 
;  Oil  refinery  near  the  city. 
1  City  Trustees,  Sacramento,  Calif.,  have 
i\  an  ordinance  granting  the  Western 
::  a  2(i-year  franchise  to  construct  a 
i|  between  P.  and  Q.  Sts.  on  the  Sacra- 
(  River.  The  cost  of  the  improvement 
.imated  at  about  $30,000.     W.  J.   Calvin, 

mento,  Calif.,  is  Division  Engineer. 

Colorado. 
■  Chamber  of  Commerce,  Denver.  Colo.. 
ppointed  a  committee  of  twelve  to  join 
an  Juan  Congress  in  an  effort  to  induce 
lenver  &  Rio  Grande  Railroad  to  broad- 
its  tracks  from  Denver  into  the  San 
Country  in  the  southwestern  part  of  the 

Georgia. 

e  McRae.  Jacksun\il]e  &  Northern  Ry., 
cting  a  line  from  lacksonville  to  McRae, 
iles,  and  from  McRae  to  Dublin,  40  miles, 

ompleted  survevs  and  has  secured  $'<>'. > 

instruction  capital.  Time  for  awardinsr 
ruction    contracts  has   not   been   decided. 


The  first  section  to  be  built  will  be  from  Jack- 
sonville to  McRae.  .\la.x  L.  .McRae,  McRae. 
Ga.,  is  president,  and  W.  J.  Clarke.  Helena, 
Ga.,  is  chief  engineer. 

.\pplication  has  been  made  for  a  charter 
for  the  .Atlanta  &:  Macon  Ry.  Co..  which  pro- 
jioses  the  construction  of  an  interurban  line 
between  .Atlanta  and  .Macon,  via  Jonesboro, 
(jriffin  and  Forsyth.  It  is  stated  that  construc- 
tion work  will  be  started  shortly.  .Among 
those  interested  in  this  project  are:  Kenneth 
Cowan,  of  Chicago,  HI.;  C.  C;.  Young,  of  New 
York;  W.  G.  Sheehan,  of  Chicago,  III.;  S. 
Bullard,  of  Chicago,  111.;  H.  N.  Randolph,  of 
Atlanta,  Cia. ;  Hugh  M.  Scott,  of  .Atlanta,  Ga. : 
Robert  S.  Parker,  of  .Atlanta,  (la.;  Howard  R. 
Stewart,  of  .New  York;  W.  J.  Massee,  Presi- 
dent the  Central  (ieorgi.i  Power  Co..  of  Ma- 
con, Ga. ;  S.  Grantland,  of  Griffin,  (ia.,  and 
W.  G.  Kincaid,  of  Griftin.  Ga. 

Illinois. 

®.Advices  from  Peoria.  111.,  state  that  crews 
are  being  organized  by  W.  O.  .Newell  and  E. 
L.  Green  of  the  Hoy  &  b~lzy  Construction  Co.. 
St.  Paul,  Mimi.,  which  has  a  subcontract  from 
\V'inston  Bros,  for  building  the  section  of  the 
Xorthwestcrn's  Peoria-Girard  line,  from 
Kickapoo  River  to  Pekin  Bend  across  the  bot- 
toms, east  of  Bartonville  and  South  Barton- 
ville.  They  already  have  crew  No.  1  en- 
camped near  the  .Acme  plant  and  expect  to 
work  five  dififerent  crews  on  the  job,  or  about 
eighty  men.  The  work  will  be  done  with 
steam  shovels  and  dredges,  and  they  expect 
to   finish   it   during  the  present   sunnner. 

It  is  rumored  that  the  Michigan  Central 
has  under  consideration  the  construction  of 
a  line  connecting  with  the  Chicago  &  North- 
western and  the  Burlington  at  .Aurora.  .As 
proposed  the  new  line  will  be  built  from  Rock- 
dale, a  suburl)  of  Joliet,  III.,  to  .Aurora.  The 
work,  it  is  said,  will  also  include  the  con- 
struction of   a  20-stall   round  house  at  Joliet. 

The  Tri  City  Ry.  Co..  Davenport,  la.,  is 
understood  to  be  planning  the  expenditure  of 
about  $10{i,(iO0  this  year  for  improvements  at 
East  Moline.  These  are  said  to  include  the 
laying  of  double  tracks  on  3d  .Ave.,  from  1st 
to  7tli  St.,  and  on  7th  St.,  from  3d  to  1st  .Ave.; 
laying  of  a  stub  track  in  .State  St.  to  provide 
car  service  for  employes  of  the  factories  north 
of  the  railroad  tracks,  and  the  installation  of 
a  large  motor  generator  to  furnish  power  for 
the  street  car  line. 

The  Illinois  Central  Electric  Ry.  Co..  L.  W. 
Martin.  President,  Canton,  111.,  is  considering 
extending  its  Canton-St.  David  line  to  Lewis- 
town. 

E.  E.  Headley  &  Son  have  completed  their 
work  on  Illinois  Southern  R  R.  at  Salem, 
III.,  and  are  moving  their  outfit  to  Centralia. 
111.,  where  they  will  begin  work  on  the  Illi- 
nois Central  Yards. 

The  Rochelle,  Oregon  &  DeKalb  Electric 
Ry.  Co.  has  been  incorporated  with  a  capital 
stock  of  $2,500,  and  principal  office  at  Chicago, 
and  proposes  to  construct  and  operate  a  rail- 
way from  Rochelle,  111.,  to  Frecport  and  Ore- 
gon. III.  The  incorpor.-itors  and  first  board  of 
directors  are  John  W.  Bissell,  Maurice  E. 
Burr.  Charles  .Aaron,  Earl  R  Burton  and 
Robert   I.   Scott,  all  of   Chica.so.   III. 

The  Chicago  &  Interurban  Rv.  Co.  has  been 
formed  to  take  over  the  electric  lines  m  the 
Pullman  and  Whiting  districts  of  Chicago  and 
adjoining  territory..  The  intention  is  ulti- 
inatclv  to  combine  these  properties  into  a  new 
interurban  svstem  for  the  development  of  the 
tcrritorv  which  these  lines  serve.  The  board 
.if  directors  includes  Ira  L.  Cobe,  Samuel  In- 
sull  of  Chicago,  F.  M.  Busby  and  C.  M.  Mat- 

tison.  ,r-,        1        c 

The  directors  of  the  Chicasfo.  Milwaukee  & 
St.  Paul  Ry.  Co.  have  authorized  r^  rcw  issue 
of  4%  per  cent  convertible  debenture  bonds, 
which'will  be  offered  to  stockholders,  both  pre- 


ferred and  common  at  par,  in  the  proportion 
of  15  per  cent  of  their  shareholdings.  This 
will  call  for  a  total  of  $34,893,4(i(>  of  the  new 
debentures.  The  bonds  can  be  converted  into 
common  stock  at  par  at  anv  time  between 
June  1.  1!I17,  and  June  1,  1M22.  All  of  the 
money  realized  from  the  sale  of  the  new  de- 
bentures will  be  expended  for  improvements 
and  e(|uipment  for  the  St.  Paul's  old  line.  .A 
considerable  amount  of  double  track  and 
branch  mileage  h;is  ;ilre;idv  been  contracted 
for. 

Iowa. 

It  is  said  that  the  removal  of  the  Chicago 
Rock  Island  &  Pacific  head(iuarters  to  Des 
.Moines,  la.,  involves  the  enlargement  of  the 
round   house   facilities. 

H.  O.  Garst,  Engineer,  who  nia<le  the  survey 
of  the  proposed  Cainsville-Trenton-Chillicothe 
R.  R.  from  Cainsville  to  Trenton,  la.,  and 
south,  has  started  work  at  Chillicothe  on  the 
line  north. 

Kansas. 

©Rights  of  way  have  been  secured  for  the 
construction  of  the  proposed  railroad  be-" 
tween  Wichita,  Kan.,  and  Beiikleman,  Nebr., 
and  the  contract  for  grading  let  to  the  Pike- 
way  Construction  Co.  E.  W.  Mfises,  Great 
Bend.  Kan.,  is  President  of  the  railroad  com- 
pany. 

Engineers  are  surveying  for  the  construc- 
tion of  a  spur  from  the  Santa  Fe  line  at  the 
Western  Salt  Plant.  Hutchinson,  Kan.,  to  the 
State  Fair  Grounds.  F.  C.  Fox,  .Armarillo. 
Tex.,  is  General  Manager  of  the  Western 
lines  of  the  Santa   Fe. 

Louisiana, 

Citizens  of  Shreveport.  La.,  have  voted  to 
grant  the  local  traction  company  a  franchise 
to  build  an  electric  line  to  the  Cedar  Grove 
factory  :iddition,  three  miles  south  of  the 
city. 

-Advices  from  St.  Martinville,  La.,  state  that 
at  the  recent  election  it  was  voted  to  levy  a 
5-niill  tax  for  10  years  in  favor  of  the  New 
Iberia,  Lafayette   Northwestern   R.   R. 

Maine. 

The  Portl.md  Terminal  Co..  ;is  previously 
noted  in  these  columns,  is  planning  some  e.\- 
tensive  improxcment  work  at  Portland.  The 
company  proposes  to  divert  one  of  its  main 
lines  in  the  city  of  Portland  for  a  distance  of 
about  5',4  miles  and  to  build  a  large  freight 
vard  in  the  citv.  The  cost  of  the  two  items 
will  exceed  $2,000,000.  Theo.  L.  Dunn,  Port- 
land, Me.,  is  chief  engineer  of  the  Portland 
Terminal  Co. 

Maryland. 

•|«Bids  will  he  received  until  1 1  a.  m.,  .April 
17.  by  the  Board  of  Awards.  Baltimore.  Md., 
for  furnishing  relaying  rail  with  necessary 
splice  bars  for  about  7,iiil0  lin.  ft.  of  single 
track.  The  weight  of  the  rail  is  to  be  not 
less  than  ■5(i  lbs.  nor  more  than  7n  lbs.  Speci- 
lications  may  be  obtained  from  b'zra  B.  Whit- 
man, Water  Engineer.  Cit\  llall.  Baltimore, 
.\ld. 

.A  report  is  current  that  the  Pennsylvania 
R.  R.  has  purchased  the  Chesapeake  R.  R.,  run- 
ning from  Washington  to  Chesapeake  Beach, 
on  the  shore  of  the  bay.  It  is  said  that  the 
property  had  been  taken  over  by  the  New 
^'ork  banking  houses  of  F.  .1.  Loseman  &  Co., 
and  that  the  liankers  are  acting  for  the  Penn- 
svlvania  R.  R.  in  taking  the  property  out  of 
the  hands  of  the  Ivloffat  estate.  The  purchase 
price  is  said  to  be  $850,000.  Tt  has  been  known 
for  some  time  that  the  Pennsylvania  R.  R.  has 
had  plans  for  building  a  line  to  Drum  Point 
and  it  is  possible  that  the  Chesapeake  line  may 
be  connected  up  at  Upper  Marlboro  with  the 
Pope's  Creek  branch  and  the  extension  south 
m;ide   from  there. 


4-  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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Massachusetts. 

The  town  of  Xorwell.  Mass.,  has  voted  to 
buy  land  for  right  of  way  in  order  to  secure 
an'  extension  of  the  Hanover  branch  of  the 
New  York,  New  Haven  &  Hartford  R.  R. 
from  Hanover  station  to  Greenbush  and  the 
South  Shore  division. 

Committee  of  the  State  Legislature  has  vot- 
ed to  report  favorably  the  bill  petitioned  for 
hy  the  New  England  Investment  and  Securi- 
ties Co.  which  will  allow  the  New  York,  New 
Haven  &  Hartford  R.  R.  to  acquire  the  street 
railway  lines  of  southwestern  Massachusetts. 
The  New  England  Investment  &  Securities 
Co.  is  a  voluntary  association  acting  for  the 
New  Haven  road  and  holding  certain  street 
railwa\  companies  in  Massachusetts.  The  bill 
It  fathers  would  authorize  the  New  Haven 
road  to  acquire  and  consolidate  directly  or 
indirectlv  the  Springfield  street  railway  com- 
panv  and  various  lines  running  into  Worces- 
ter," and  through  the  authority  of  these  com- 
panies to  unite  physically  with  the  Berkshire 
Street  Rv.  Co.,  thus  giving  the  New  Haven 
ruad  the'control  of  alf  street  railway  lines  m 
southwestern  Massachusetts  west  of  the  east- 
ern line  of  the  city  of  Worcester.  The  Bos- 
ton &  Worcester  line,  therefore,  is  not  in- 
cluded. The  bill  provides  for  a  capital  of  not 
the  Southern  Pacific  R.  R.,  which  is  plan- 
more  than  $20,000,000,  of  which  $5,000,000  is  to 
go  for  extensions  of  new  lines  along  the  Con- 
necticut valley. 

Michigan. 

Engineers  of  the  Port  Huron  &  Northern 
Ry.  are  reported  to  have  started  on  the 
pr'eliminarv  work  of  the  proposed  line  into  the 
Thumb  district  of  Michigan.  It  is  necessary 
for  the  companv  to  secure  ten  franchises. 
Thev  alreadv  have  seven  of  these  and  they 
pred'ict  little' trouble  in  obtaining  the  remain- 
ing three,  which  are  from  the  cities  of  Cros- 
well  and  Sandusky  and  the  township  of 
Watertown.  It  is  anticipated  that  these  fran- 
chises will  be  acquired  within  a  short  time. 
The  railway  will  in  all  probability  be  com- 
pleted bv  November  1,  to  Lexington,  and  De- 
cember 'l,  to  Croswell.  W.  H.  Goodson,  De- 
troit, Mich.,  is  Secretary  of  the  Company. 

It  is  reported  that  the  Michigan  Central 
Railroad  Co.  is  planning  the  construction  of'  a 
third  track  between  Detroit,  Mich.,  and  To- 
ledo O  ,  and  also  the  construction  of  three 
new  roundhouses.  W.  H.  Sellew,  Detroit, 
Mich.,  is  Principal  Assistant  Engineer. 
Minnesota. 

It  is  anticipated  that  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha  Ry.  will  make  heavy 
improvements  and  extensions  in  the  Duluth, 
Minn  ,  vards  during  the  coming  season.  C. 
W.  Johnson,  St.  Paul,  Minn.,  is  Chief  Engineer 
of  the  road. 

It  is  rumored  at  Deerwood,  Mmn.,  that  t . 
T.  Egan,  Chief  Engineer  of  the  Cuyuna  North- 
'ern  Ry.',  is  preparing  plans  for  the  construc- 
tion of  two  branch  lines  from  Deerwood,  one 
to  Ironton  and  the  other  along  the  south 
range  to  Brainerd  and  Barrows.  Nothing 
definite  is  available  as  yet. 

Duluth  and  the  Iron  Country. 

EY    PETER    E.    11E.\(;HER. 

®The  Winston-Dear  Co.,  steam  shovel  con- 
tractor, has  started  its  operations  on  its  big 
steam  shovel  job  at  the  Buffalo  and  Susque- 
hannah  Mine,  Hibbing,  Minn.,  and  in  a  very 
short  while  will  have  five  steam  shovels  in 
operation  on  this  job.  It  has  been  reported 
that  the  company  has  been  awarded  an  addi- 
tional 1,000,000  cu.  yds.  It  has  already  stripped 
about  •5..500,000  cu.  yds.  on  this  work. 

®Hugh  Steele,  who  was  awarded  recently  a 
$3-5,000  sewer  contract  by  the  city  of  Duluth, 
was  a  caller  and  stated  that  he  had  already 
started  on  this  work  and  would  complete  the 
same  as  rapidly  as  possible. 

®P.  MacDonald  and  H.  L.  Bartlett,  con- 
tractors, left  for  a  trip  to  Canada,  where  they 
will  bid  on  some  work.  Mr.  Bartlett  reports 
that  he  has  been  awarded  a  large  sewer  con- 
tract in  Alberta,  amounting  to  about  $150,000. 

Gill  Haggart,  president  of  the  Haggart  Con- 


struction Co.  of  St.  Paul,  Minn.,  was  a  visitor 
at  tliis  office  last  week.  They  have  some 
sewer  work  in  the  city  of  St.  Paul  and  are 
going  to  start  on  the  same  immediately.  Mr. 
Haggart  stated  that  the  outlook  for  business 
in  his  line  looked  very  bright  for  the  coming 
season. 

A.  J.  Pernn  of  Carl  Hall  &  Co.,  railroad 
contractors,  returned  from  a  trip  to  Michigan, 
where  they  bid  on  some  work,  but  they  were 
not  successful  in  getting  it.  They  are  in  the 
market  for  some  railroad  work  and  can  be 
addressed  care  of  this  office. 

Guy  Bergen,  the  new  representative  for  the 
Taylor  Iron  and  Steel  Co.,  manufacturers  of 
Tis'co  steel,  spent  a  few  days  here  with  us  re- 
cently. Mr.  Bergen  is  going  to  make  his 
headquarters  in  this  territory  and  judging 
from  the  progress  that  he  has  already  made, 
we  have  no  doubt  he  will  be  successful. 

W.  F.  Lawrence  of  the  Pastoret-Lawrence 
Co.,  is  at  present  in  St.  Paul  making  arrange- 
ments to  start  their  sewer  job  that  they  have 
in  that  city.  They  intend  to  put  a  large  force 
of  men  on  this  contract  and  complete  same  as 
soon  as  possible. 

Edward  Foley  of  Foley  Brothers,  contract- 
ors in  St.  Paul,  was  in  the  city  this  week  and 
when  talking  to  the  writer  stated  that  his  firm 
had  a  great  deal  of  work  under  way  at  the 
present  time. 

Business  at  the  head  of  the  lakes  and  vicini- 
ty is  opening  up  rapidly,  and  the  outlook  for 
construction  work  for  the  coming  season  is 
looking  better  than  ever.  The  stripping  con- 
tractors at  the  iron  mines  are  starting  up  their 
operations,  and  quite  a  few  steam  shovels  have 
been  started  by  the  mining  companies.  Labor 
is  fairly  plentiful  here  now,  but  do  not  think 
that  it  will  be  so  very  long. 

Missouri. 

The  Grand  View  Railroad  Co.  of  St.  Louis, 
successor  to  the  jMontesano  &  Southern  Ry. 
Co..  which  proposed  to  build  a  line  to  Monte- 
sano.  has  been  granted  an  additional  franchise 
to  run  on  Fanny  Ave.,  Carondelet  township, 
St.  Louis  county,  thus  giving  the  road  con- 
nections with  the  southern  terminus  of  the 
Broadway  line  and  connections  with  the  Belle- 
fontaine.  It  is  expected  that  by  May  1  the 
Grand  View  Co.  will  have  cars  running  as  far 
as  Continental,  St.  Louis  county.  George  W. 
Baumhoff.  St.  Louis,  Mo.,  is  secretary  of  the 
new  line. 

The  K:insas  City.  Clay  Cciunty  &  St.  Joseph 
Intcrurban  Ry.  (now  under  construction)  has 
applied  to  the  county  court  at  Kansas  City  for 
permission  to  enter  the  city  over  what  is 
known  as  the  11th  St.  extension — a  piece  of 
road  ohO  ft.  in  length,  between  tlie  south  city 
limits  and  the  Burnes  road.  _  Construction 
work  has  been  resumed  on  the  interurban  be- 
tween St.  Joseph  and  Kansas  City.  .\t  last  re- 
ports there  were  three  grading  gangs  at  work 
between  St.  Joseph  and  the  Thomas  .\shton 
place.  One  gang  is  grading  the  hill  on  11th 
St.  between  Garfield  Ave.  and  Lake  Blvd.  .\n 
8-ft.  cut.  30  ft.  wide,  is  being  made.  A  con- 
crete bridge  over  the  Sparta  road,  a  half  mile 
north  of  the  Ashton  place,  is  about  finished. 
Material,  including  ties  and  rails,  is  being  de- 
livered and  work  is  being  pushed  all  along  the 
line. 

Surveys  have  been  inade  for  a  proposed  in- 
terurban line  from  Fillmore  to  Savannah,  a 
distance  of  14  miles.  C.  W.  Spicer,  Fillmore, 
Mo.,  is  interested. 

The  receivers  of  the  Kansas  City.  Mexico  & 
Orient  Ry.  have  completed  an  inspection  trip 
of  the  property  of  the  company  in  the  United 
States.  The  engineers  of  the  receivers  are 
now  preparing  their  report,  upon  which  prob- 
ably depends  to  a  large  extent  the  future  ar- 
rangements for  financing  and  completing  the 
system.  The  report  will  be  submitted  to  the 
reorganization  committee,  which  is  composed 
of  a  number  of  British  and  American  finan- 
ciers. The  reorganization  committee,  it  is  re- 
ported, contemplates  an  issue  of  $30,000,000  in 
underlying  bonds  to  retire  the  indebtedness  of 
the  road,  end  the  receivership  and  build  the 
road  in  its  entirety.  The  bonds  it  is  thought 
can  be  disposed  of  abroad.    The  reorganization 
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committee    probably    will    receive   thl 
from  its  experts  within  30  days. 

The  North  &  South  R.  R.  Associai-,  ff 
corporated  under  the  laws  of  Ariz(''''^ 
been  granted  a  license  to  do  business 
souri.  The  main  office  in  Missouri 
at  Hermann,  Gasconade  county.  Johni''Hri 
son  is  president  and  A.  I.  Beall  s!\^Jl 
These  two  officers  and  John  Tonge,  Fn,B.X' 
eley,  R.  E.  Francis  and  E.  Klein  oity" 
the  board  of  directors.  The  corporalj  ».,! 
formed  for  the  purpose  of  constructir^  \a: 
of  railroad  from  the  Gulf  of  Mexico  ii  (■„ 
ada,  with  branch  lines  to  Omaha,  Duhand 
other  cities,  the  main  line  to  be  knowtsti,. 
Louisiana  Purchase  R.  R.  " 

St.  Louis  Items. 

BY    .\.    B.    KOENIC. 

•J«The   Board  of   Public  Improvem(s  jj, 
set  April  26  as  the  date  for  receiving  ds ,,, 
$184,999   worth   of   street   improvemenwor': 
The  most  important  piece  of  downtown  ^ 
provided    for   is   the   paving  of  Locussirs- 
with   wood  blocks  between   Fourth  anT!-- 
teenth.     The  streets  and  estimated  cosrt 
follows  :  .\sphalt — Osceola,  between  Bidv  ■ 
and   Virginia,  $25,328.     Brick — John,    w 
Eleventli    and   Von    Phul,   $2,690;   Ga:n; 
between   Pennsylvania  and   Minnesota,  l.ii 
Grace,  between  Gravois  and  Fairview,  l.S  ■ 
Newhouse,    between     Blair     and     Ninvr 
$3,940;     Shaw,     between    Tower    Gro 
King's  Highway,  $33,897 ;  .A.rsenal,  fro  t 
isiana    to    Grand,    $9,354;    Cherokee,. 
California  and   Nebraska,  $4,389;  M«t. 
tween  2d  and  Broadway,  $4,040;  No^ 
ket,    between     Broadway    and     15th, 
Wood   Blocks — Delmar,  between  Skinl^ 
city  limits,  $8,312;   Delmar,  between  Redj 
and  Skinker,  $16,117;  Locust,  from  4th 
$16,410  :  Olive,  from  Channing  to  GrandSj 

®The   Walsh   Construction   Co.,   Da^if 
Ia.„  secured  six  miles  of  double  tra 
ment  work   on  the  Chicago,  MiUvan 
Paul   Railroad   between   Cambridge  .iii' 
ley,  la.    This  is  a  steam-shovel  propnsi 

'®J.  W.  McMurry  Contracting  Co..  „, 
BIdg..  Kansas  City.  Mo.,  were  aware 
contract  by  the  Government  for  putt; 
1,300  lin.  ft.  of  revetment  work  on  tfM 
souri  River  near  Waverly,  Mo.  They  ini 
buy  a  small  tow  boat  to  be  used  in  towii  rd 
and  willow  brush  for  this  work. 

©Contracts  that  call  for  the  e.xpendi  c 
$2,000,000  or  more  by  the  southern  Gou  li 
have  just  been  let  to  J.  W.  Thompson- 
Louis.     One  of  the  contracts  calls  for  t  !. 
ing  of  the  new  80-1d.  steel  on  the  main  e 
the   International   &   Great   Northern  bvr 
Fort  Worth  and  Houston  and  another  f  I' 
lasting    material    between    New    Orleai  j 
Marshall,  Texas.     More  than  a  millionar 
of  gravel  will  be  used  in  the  work,  and  v, 
come    from    the    Profit    Island    plant  i  ) 
Thompson.      In    addition    to    this    wor  .'. 
Thompson  is  now  building  a  station  lioi  ' 
the  Texas  &  Pacific  at  El  Paso  to  cost  i)' 
another   at  Marshall  to  cost  $50,000  ai  n 
for    the    International    &    Great    North  i 
Laredo  to  cost  $60,000.     He  is  also  con  i> 
ino-  a   round  house   at  Marshall  at  a  c 
$40,000. 

Costello  Bros.,  Claypool  Bldg..  Indiaiui 
Ind.,  have  one  nice  piece  of  team  work    i 
Wabash     Railroad    that    they    will    suf 
quantities  to  suit  outfits.     Free  transpoui 
for  outfits  and  labor. 

Cameron,  McManus  &  Joyce  have  stariM 
their  big  grading  job  in  the  west  part    Wf 
citv.     They  have  some  fine  short  haul  i*f 
work  to  let.    Address  them  6846  Clayton  v 
St.  Louis,  Mo.     Tliey  also  have  200,000  > 
side  borrow  work  to  let  near  Mason  Ci  i 

O.  T.  Dunlap  has  10,000  yds.  of  gradi  ■ 
street  work  to  sublet  at  Edwardsville,  II 

The  J.  A.  Ware  Construction  Co.  and 
&   Rilev   have   resumed  work   on  the  ri 
Louis,  "Columbia  &  Waterloo  electric  lin<t''' 
Columbia,  111.  . 

The  Board  of  Park  Commissioners  of  Ea  Si 
Louis,  111.,  last  week  accepted  from  the  "'' 
of  Local  Improvements  an  ordinance  f <  ™ 
building  of  the  "  north  boulevard,"  tlie  t) 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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riesi  boulevards  and  parks  to  be  laid  out 

'  ie  residence  part  of  the  city.     The 

will    skirt    the    northern    residence 

;   citv.     It  will  be  about  two  miles 

cost  is  estimated  at  approximately 

man  is  going  to  be  in  charge  of  a 
■>tello  Bros/  work  on   the   Wabash 
[.  m-  Taylorville,  111. 

las.irant  was  the  first  contractor  starting 
{  onhe  new  Wabash  double  track  work  in 
ois, iJharley  had  his  outfit  on  the  job  and 
•orivhree  days  after  getting  the  contract. 
ie  ;  Louis,  Creve  Coeur  &  Western  Ry. 
wh  1  is  to  operate  a  line  from  the  inter- 
on     the  Olive  St.  road  and  United  Rail- 
i  O'  tracks  in  University  City  to  Studt's 
;  a  Creve   Coeur   Lake,   was   granted   a 
rsi<  ry  franchise  by  the  St.  Louis  County 
•t.  I  new  company  headed  by  persons  e.x- 
■nci  in  electric  lines,  has  taken  the  rights 
i.;inal  company,   whose   stockholders 
I    farmers  living  on  the   Olive   St. 
■Id  company,  of  which  William  F. 
reve  Coeur  was  the  president,  pro- 
first     franchise    in    1909.      Pfister 
application   for  the   new    franchise 
•  week.    It  is  thought  plans  for  the 
'  of  the  new  company  will  soon  be 

l.;iwrcnce  is  now  chief  engineer  of 

'.uilding  Co.  at  Fort  Worth.  Texas. 

-  been  quite  a  change  in  the  labor 

in  the  past  two  weeks.     Previous 

there  was  lots  of  labor,  but  the 

this  class  has  been  the  greatest  in 

^r.  Louis,  caused  by  hurry  up  calls 

liflfercnt  cities  to   save   them    from 

I  .abor  is  very  scarce  here  right  now 

until  some  of  these  men  that  are 

flood  protection   and   levee   work 

;v  Traction  System  is  promoting  a 

ifct  Quincy  with  its  Bloomington- 

>li,  it  is  said.     It  plans  to  build  the 

ria  via  Macomb,   Littleton.  Rush- 

iloria,    Lewiston    and    Canton.      The 

M  ial  associations   of  the  various   cities 

'  assistance. 

ng  of  the  East  St.  Louis,  111..  Board 

,„.,;rovements  last  week.  City  Engineer 

arper  was  instructed  to  submit  plans 

pihcations  for  the  -mprovement  of  11th 

n  St.  Clair  .\ve.  to  Lake  Ave.    A  pub- 

fj  ng  on   the   improvement   of   Missouri 

\ji  postponed  Ijecause  the  East  St.  Louis 

Sj'Urban  Street  Car  Company,  which  is 

ij)art  of  the  expense,  has  not  yet  pro- 

;  franchise   from   the   City   Council   to 

r  s  in  the  avenue.    The  improvement  of 

:;;.,  West  Broadway  and  1st,  "id  and  3d 

1  discussed,  but  no  definite  plans  were 

sets  of  plans  for  the  proposed  new 
■rks  system  at  .Anna  for  the  State  Ilos- 
;re  presented  to  the  State  Board  of 
i'tration  at  Springfield,  IH.,  on  April  4 
;iey  H.  Maury  of  Peoria.  The  board 
liider  the  plans.  One  scheme,  that  rec- 
■  ed  by  Maury,  calls  for  a  reservoir  sys- 
iiated  five  miles  from  the  hospital.  It 
imilt  at  a  cost  of  $104,.30.5.  The  second 
:1s  for  a  series  of  wells  and  w-il!  entail 
j.f  $129.37.5. 

■  Commissioner  Edward  E.  Wall. 
j;  before  the  St.  Louis  League  of  Elec- 
(iterest  at  the  City  Club,  advocated  the 
of  a  new  St.  Louis  waterworks,  and 
.'d  its  cost  would  approximate  $20,- 
He  said  if  economy  were  used  in 
sumption  of  water  throughout  the  city 
ight  possibly  the  present  waterworks 
would  suffice  for  10  or  15  years. 
Wabash  receivers  have  awarded  con- 
lor  steel  rails  aggregating  .Sfi.OOO  tons, 
delivered  between  April  and  Septem- 
his  will  provide  for  relaying  70  miles 
n  hne  and  constructing  180  miles  of 
track  over  various  portions  of  the  sys- 
specified  in  the  report  recently  filed  in 
leral  Court.  The  new  rails  will  be  .90- 
the  contracts  are  distributed  as  fol- 
Sixteen  thousand  tons  to  the  Lacka- 
Steel   Company   of  Buffalo,  -5.000  tons 


to  the  Indiana  Steel  Works  .-.t  Garv,  and  15,- 
000  tons  to  the  Illinois  Steel  Companv  at  Chi- 
cago. .A.  dispatch  from  .\cw  Vork  states  that 
Bernard  M.  Baruch  will  succeed  the  late  Ed- 
win Ilawley  as  a  member  of  the  Executive 
Committee  of  the  Wabash,  lie  is  probablv 
the  largest  holder,  a^ide  from  the  Could  es- 
tate, of  Wal>ash  first  refunding  and  extension 
bonds. 

Bert  Lawrence,  Engineer  of  the  Walsh  Con- 
struction Co..  sent  us  a  clipping  describing 
the  stand  the  Mayor  of  a  town  out  west  has 
taken  for  law  enforcement.  It  seems  that  the 
ordinance  of  the  town  specified  that  no  saloon 
should  be  nearer  than  300  ft.  from  a  church. 
In  order  to  enforce  the  law  the  Mayor  gave 
them  three  days  to  move  the  church." 

Richard  K.  Papin  of  R.  K.  Papin  &  Co., 
with  offices  in  the  Pierce  Bldg.,  is  one  of  the 
hustling  supply  men  we  meet  everywhere  these 
days. 

More  than  $l,000,00ii  will  be  spent  bv  Alton, 
111.,  manufacturing  companies  in  1912,  accord- 
ing to  present  plans,  in  making  additions  and 
improvements  to  their  plants.  The  Illinois 
Glass  Co.,  will  spend  $700,000:  the  Western 
Cartridge  Co.  will  build  a  large  addition;  the 
milling  companies,  Beall  Bros.,  shovel  manu- 
facturers, and  the  .-Mton  Brick  Co.  are  among 
the  big  institutions  planning  large  expendi- 
tures. 

A.  C.  Stansill,  representing  the  Kilbournc 
S:  Jacobs  Mfg.  Co.  of  Columbus,  0„  came  in 
and  got  acquainted :  business  good. 

Joyce  Bros.  &  Bagwell,  Mason  City,  III. 
have  a  lot  of  side  borrow  work  on  the  N'orth- 
western  extension  near  Springfield,  111.,  to  let. 
R.  F.  Haupt,  their  bookkeeper,  informs  us  that 
they  can  use  one  machine  outfit,  also  three  12 
to  15  team  outfits  for  wheeler  work, 

W.  J.  Harris.  Ccntralia.  Ill,  wants  a  15- 
team  outfit  for  wheeler  work. 

L.  }\.  W''ooten,  General  .Manager  of  the  Win. 
J.  Oliver  Mfg.  Co.  of  Kiioxvil'le.  Tenn.,  spent 
a  few  days  here  looking  over  the  situation. 
Wooten  reports  business  improving.  He  made 
several  nice  sales  here. 

Winston  Bros,  have  let  all  of  the  team  work 
on  the  Northwestern  extension  from  Peoria 
south  to  Cravens  &  Murphy  of  .Minneapolis. 

Earl  Cravens,  of  Cravens  &  .Murphv.  in- 
forms us  that  they  have  1.50.000  yards  of  ma- 
chine scraper  work  on  the  Northwestern  Rail- 
road near  Athens,  111.,  to  sublet  in  quantities 
to  suit  outfits.  They  have  opened  an  office  in 
.\thens.  where  Mr.  Cravens  will  be  pleased 
to  show  contractors  over  the  work. 

Fisher  &  McDonald  got  in  on  17.5,000  yards 
of  the  Northwestern  work  near  Green  Val- 
ley, 111. 

.Alex.  McGavock  is  going  to  do  200,000  yards 
of  team  work  on  the  Northwestern  Railroad 
near  Mason   City,  111. 

The  Conn  Construction  Co.  of  Boone,  la., 
secured  120,000  yards  of  team  work  on  the 
Northwestern  Railway  near  Sweetwater.  111. 

Palmer  &  Young  got  in  on  a  fine  steam- 
shovel  job  on  the  Northwestern  Railroad  near 
-Springfield,  111. 

T.  L.  Rosser  has  taken  ,500.000  yards  of 
Winston  Bros.'  steam-shovel  work  on  the 
Northwestern  Railroad  near  Currin.  111. 

W.  E.  Tench  &  Co..  3090  West  Grand  Boul.. 
Detroit,  Mich.,  have  25  miles  of  side  work  on 
the  Wabash  Railroad  in  Michigan  to  sublet  at 
attractive  prices.  Free  transportation  for 
labor  and  outfits  over  the  Wabash  Railroad  to 
and  from  work. 

Montana. 

®Thc  Montana  Construction  &  Irrigation 
Co.,  Three  Forks,  Mont.,  which  has  the  con- 
tract for  constructing  the  Three  Forks,  Hele- 
na &  Madison  Valley  R.  R.,  as  noted  in  our 
April  3  issue,  has  sublet  contracts  to  the  fol- 
lowing :  A.  B.  Bennett  Co.,  Toston.  Mont. ; 
Sees.  1  to  15  inclusive;  .Mien  &  Rankin,  Three 
Forks.  Mont.,  Sees.  16  to  23  inclusive,  and  a 
2%  mile  spur  to  the  Keating  Gold  Mining  Co.'s 
mines.  The  work  will  include  150,000  cu.  yds. 
earth  excavation,  50,000  cu.  yds.  rock  excava- 
tion. 250,000  cu.  yds.  embankment,  and  600  lin. 
ft.  pile  trestles.  '  .Allen  &  Keatine  will  sublet 
100.000  cu.  vds.  of  fresno  ,md  niacliine  work. 


New  Jersey. 

The  State  Public  L'tility  Commission  has 
approved  the  application  of  the  Trenton  & 
Mercer  County  Traction  Co.,  Trenton,  N.  J., 
for  permission  to  issue  Sluo.ilOO  of  bonds  for 
improvement   work. 

New  York. 

•J"Ii'ds  for  the  construction  of  Section  14  of 
the  Broadway-Lexington  avenue  subway  will 
be  opened  May  7  at  noon  by  the  Public  Service 
Commission,  Travis  H.  W'hitney,  secretary,  154 
Nassau  St.,  New  York  city.  Section  14  lies  in 
Lexington  .Ave.  north  of  129th  St.,  Manhattan, 
and  passes  under  the  Harlem  River  bv  tunnels 
and  through  The  Bronx  to  East  135th  St.  and 
Park  Ave,,  where  the  line  divides  into  two 
branches,  the  west  branch  continuing  to  and  up 
Jerome  Ave.  to  Woodlawn  Road  and  the  east 
branch  continuing  to  138th  St,,  through  that 
street.  Southern  Blvd.  and  Westchester  .Ave. 
to  Pelham  Bay  Park.  Section  14  ends  just 
north  of  the  point  of  division.  The  subway  in 
this  section  will  be  a  four  track  railroad  which 
will  pass  under  the  H.irlem  River  in  four 
tubes,  wdiich  may  be  either  of  steel  or  cast  iron, 
contractors  being  permitted  to  bid  upon  each 
type.  The  section  is  3,170  ft.  long.  When  this 
contract  shall  have  been  let.  all  that  part  of 
ihe  Lexington  Ave,  subway  north  of  •53d  St, 
up  to  157lh  St,  in  The  Bronx  will  be  under 
construction,  as  well  as  most  of  the  line  south 
of  40th  St.  The  section  between  40th  and  •53d 
Sts.,  which  will  include  the  connection  w^ith  the 
Grand  Central  Station  of  the  New  York  Cen- 
tral &  Hudson  River  R.  R,,  as  well  as  two  or 
three  sections  in  downtown  Manhattan,  still 
remain  to  be  awarded.  Plans  for  these  sec- 
tions are  being  revised  and  they  will  soon  be 
put  up  for  bidding. 

The  Black  River  Traction  Co,,  Watertown, 
N.  Y.,  has  secured  the  necessary  rails  and 
will  shortly  begin  work  double  tracking  its 
line  on   State  street  at  Watertown. 

The  State  Public  Service  Commission  has 
granted  the  applications  of  the  New  York  Cen- 
tral &  Hudson  River  R.  R.  Co.  to  buv  the 
stock  of  the  Rome,  Watertown  &  Ogdensburg 
at  $128  a  share,  plus  dividends  accrued  to  the 
date  of  the  purchase,  and  also  to  buv  11.030 
shares  of  the  stock  of  the  L'tica  &  Black  River 
at  $180  ;i  share,  plus  dividends  accrued.  The 
commission  also  authorized  the  Central  to  is- 
sue $U),429,O0ii  of  its  30-year  4  per  cent  de- 
bentures to  make  the  purchases.  The  capital 
stock  of  the  Rome,  WatertowMi  &  Ogdensburg 
outstanding  amounts  to  $1,000,000.  The  Cen- 
tral now  will  own  the  entire  stock  of  the 
Utica  &  Black  River,  which  amounts' to  22,2.3(1 
shares. 

It  is  believed  as  a  result  of  the  refusal  of  the 
New  York  Public  Service  Commission  to  al- 
low the  transfer  to  the  New  York  Central  of 
the  majority  of  the  New— York,  Ontario  & 
Western  stock,  the  New  York,  New  Haven 
&  Hartford  R.  R.  Uo,.  wdiich  controls  the 
Ontario  &  Western,  will  carry  out  its  plan 
as  soon  as  possible  of  a  northward  exten- 
sion of  the  New  York.  Westchester  &•  Boston. 
The  latter  suburban  line  out  of  New  York 
City  will  be  opened  early  in  May  from  the 
Bronx  to  New  Rochelle  and  probably  during 
the  early  summer  to  White  Plains'  and  its 
other  terminals.  The  northward  extension 
from  White  Plains  will  be  to  a  point  at  or 
near  Brewstcrs  Station,  N.  Y,.  connecting  with 
the  Ontario  &  Western  by  way  of  the  Pough- 
keepsie  bridge  system. 

Important  steps  were  taken  during  the  week 
toward  the  carrying  out  of  the  dual  plan  of 
subway  extension  adopted  by  the  Public  Serv- 
ice Commission  of  New  York  city  and  ap- 
proved by  the  transit  committee  of  the  Board 
of  Estimate  and  .Apportionment.  Governor 
Dix  signed  the  Wagner  bill,  amending  the 
rapid  transit  act  so  as  to  permit  the  city  au- 
thorities to  enter  into  contracts  with  the  fnter- 
borough  Rapid  Transit  Co.  and  the  Brooklyn 
Rapid  Transit  Co.  for  the  equipment  and  op- 
eration of  the  proposed  lines.  Following  this 
action  by  the  governor,  the  commission  in- 
structed its  counsel  to  prepare  forms  for  the 
proposed  contracts  with   these  companies  em- 


4"  indicates  work  now  open  for  bids.     ?  indicates  a  contract  let  recently. 
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bodying  the  terms  for  construction,  equipment 
and  operation  submitted  In-  the  companies  in 
their  respective  propositions,  .\fter  these  forms 
are  prepared,  they  will  be  submitted  lor  dis- 
cussion at  a  public  hearing,  after  which  they 
will  be  put  in  permanent  form  for  approval  by 
the  commission  and  the  Board  of  Estimate  and 
Apportionment.  These  operating  contracts  will 
cover  the  Broadway-Lexington  avenue  subway 
in  Manhattan  and  The  Bron.x,  now  under  con- 
struction, the  Brooklyn  loop  suliway  in  Man- 
hattan and  the  Fourth  avenue  subway  in 
Brooklyn,  which  are  nearly  completed,  the  ex- 
tension of  the  existing  suliway  from  Times 
square  south  through  Seventh  avenue  and 
other  streets  to  the  Battery  and  thence  1iy 
tunnel  to  Brooklyn,  the  proposed  Broadway 
subway  for  the  Brooklyn  Rapid  Transit  Co. 
with  a  new  tunnel  to  Brooklyn  and  the  various 
branches  of  both  systems  in  The  Bronx, 
Brooklyn  and  Queens.  Counsel  was  also  di- 
rected to  embody  in  such  contracts  provisions 
for  the  immediate  operation  of  the  Steinway 
tunnel  connecting  4L'd  street.  Manhattan,  with 
Long  Island  City,  and  for  the  immediate  op- 
eration of  other  lines  as  soon  as  they  are  com- 
pleted. 

The  governor  having  signed  the  bill  carry- 
ing appropriation  for  the  elimination  of  grade 
crossings,  the  Public  Service  Commission  for 
the  first  district,  1.54  Nassau  St.,  New  York 
city,  w-ill  hace  $350,000  available  for  this  year 
as  the  state's  contribution  to  such  expense. 
Elimination  work  is  paid  for  one-half  by  the 
railroad  company,  one-quarter  by  the  city  and 
one-quarter  by  the  state,  so  that  this  appropria- 
tion will  provide  for  work  costing  $1,4011, uOii. 
There  is  now  $2,000,000  worth  of  such  work 
under  way  under  orders  pre\'iously  issued  bv 
the  commission  and  there  are  proceedings  suf- 
ficiently advanced  to  allow  immediate  action 
upon  the  allotment  of  the  new  money.  The 
bulk  of  it  will  be  spent  in  the  elimination  of 
crossings  on  the  Long  Island  R.  R.  in  the  bor- 
ough of  Queens.  The  total  number  of  grade 
crossings,  both  public  and  private,  within  the 
city  is  488.  of  which  I'O.j  are  in  Queens.  117  in 
Richmond.  ]ii:3  in  Alanhattan,  -W  in  Brooklyn 
and  5  in  The  Bronx.  The  work  already  or- 
dered will  reduce  this  total  by  48,  of  which  31' 
are  in  Queens,  10  in  Brooklyn.  4  in  The  Bronx 
and  2  in  Richmond.  Between  30  and  40  more 
crossings  will  be  covered  by  the  elimination 
work  to  be  ordered  under  this  year's  appro- 
priation. The  grade  crossings  in  Manhattan 
are  largely  the  streets  crossing  the  New  York 
Central  R.  R.  down  the  west  side  of  the  citv, 
and  as  the  removal  of  these  tracks  from  the 
surface  has  by  law  been  made  the  subject  of 
special  negotiation  between  the  company  and 
the  city,  they  are  not  included  in  grade  cross- 
ing orders  issued  by  the  commission.  Until  the 
Public  Service  Commission  began  active  pros- 
ecution of  this  work  elimination  of  grade 
crossings  in  New  York  city  lagged  for  manv 
years.  For  ten  years  prior  to  1007,  the  year  iii 
which  the  Public  Service  Commission  was  cre- 
ated, the  state  of  New  York  made  total  appro- 
priations for  this  purpose  aggregating 
$1,475,000,  but  of  the  entire  amount  onlv  $9,720 
was  expended  in  New  York  citv.  Tlie  com- 
mission has  urged  upon  the  legislature  the 
need  of  forwarding  this  work  and  each  year 
makes  a  formal  request  for  an  appropriation 
by  the  state.  Its  last  request  was  for 
$1,000,000  for  the  year  1012,  but  ..nl\  $350,000 
was  allowed. 

North  Carolina. 

Plans  are  under  wav,  it  is  said,  for  the  con- 
struction of  the  branch  of  the  Winston-Salem 
Southbound  R.  R.  from  the  main  line  in 
Southside  into  Salem  up  Tar  Branch  to  the 
new  freight  house  to  be  erected  at  a  point 
near  the  Salem  Iron  Works.  E.  B.  Pleasants, 
Wilmington,  N.  C,  is  Chief  Engineer  of  the 
company. 

North  Dakota. 

Siems  &  Co.,  contractors  on  the  Northern 
Pacific  line  -to  Stanton,  N.  Dak.,  have  estab- 
lished a  camp  at  a  point  near  Fort  Clark,  N. 
Dak.,  and  will  resume  work  at  once  on  the 
extension.  It  is  hoped  t(i  have  steel  laid  with- 
in 3(1  davs. 


Officials  of  the  Northern  Pacific  hope  to 
have  tracklaying  completed  by  July  1  on  the 
branch  line   from   Pingree  to  Wilton,  N.  Dak. 

The  Great  Northern  R.  R.,  A.  H.  Hogeland, 
chief  engineer,  St.  Paul,  Minn.,  has  placed 
parties  in  the  field  to  locate  the  final  route  of 
the  air  line  from  New  Rich  ford  to  the  Mon- 
tana state  line.  It  is  understood  that  con- 
struction work  is  to  begin  at  once.  The  new- 
line  will  shorten  the  coast  run  about  75  miles 
and  will  be  used  for  through  passenger  and 
mail  trains  exclusively. 

Ohio. 

.•\n  English  syndicate  represented  by  Leslie 
M.  Shaw,  New  York  City,  is  reported  to  have 
negotiations  under  way  for  the  purchase  of 
the  Toledo,  Port  Clinton  &  Lakeside  Electric 
R.  R.,  which  is  now  operating  40  miles  of 
line. 

It  is  reported  that  the  Chesapeake  &  Ohio, 
which  last  year  made  a  complete  resurvey  of 
its  line  from  Cincinnati,  O.,  to  Chicago,  will 
rebuild  portions  of  the  system  and  reballast 
the  entire  line. 

The  State  Public  L'tilities  Commission  lias 
authorized  the  Cincinnati,  Hamilton  &  Dayton 
Ry.,  W.  C.  Loree,  general  manager,  Cincinnati, 
O.,  to  issue  $1,550,000  of  bonds  for  improve- 
ments. The  bonds  are  to  be  pledged  to  the 
Baltimore  &  Ohio  R.  R.,  which  is  to  advance 
the  money.  Of  this  amount  $27,000  is  to  be 
spent  at  Dayton  for  yards  and  tracks.  $117,000 
at  Toledo  for  yards  and  tracks.  $112,000  for 
dock  facilities  at  Rosford,  $(;2,(Mlil  for  com- 
pleting double  track  lietween  Hamilton  and 
Dayton,  $43,000  for  changing  grades  at  Swand- 
ers  and  $170.0u0  for  constructing  a  bridge  over 
the  Scioto  River. 

The  sale  of  the  Detroit,  Toledo  &  Iron  Ry., 
which  was  to  have  been  held  .\pril  !l,  has  liecn 
postponed  until  October.  It  is  understood 
that  the  postponement  of  the  sale  was  made 
for  the  reason  that  there  are  several  reorgani- 
zation projects  on  foot  and  that  it  would  not 
he  advisable  at  this  time  to  offer  the  road  at 
public  bidding.  It  is  said  that  steps  are  being 
taken  in  New  York  City  for  the  reorganization 
of  the  company  upon  a  good  working  basis 
and  that  it  was  intended,  if  the  deal  is  consum- 
mated, to  improve  the  line  and  build  a  cut- 
off on  the  southern  end  by  w-hich  the  heavy 
grades  and  sharp  curves   would  be  eliminated. 

Oklahoma. 

The  St.  Louis,  EartlesyiUe  &  Pacific  Ry. 
Co.  has  made  a  proposition  to  the  citizens  of 
Buffalo,  in  Harper  county,  to  extend  the  pro- 
posed line  west  from  .-Mva  to  Buffalo  for  a 
bonus  of  $75,000,  to  be  raised  throughout  Har- 
per county.  The  company  was  chartered  three 
years  ago  to  build  west  from  Joplin,  Mo., 
across  the  northern  boundary  of  Oklahoma, 
sUiking  Miami,  Bartlesville,  Pawhuska,  Ponca 
City,  Pond  Creek,  Cherokee  and  .Alva. 

Representatives  of  the  Texas  Traction  Co., 
Dallas,  Te.x..  have  been  investigating  condi- 
tions at  .Ardmore  and  also  looking  into  the 
topography  of  the  country  with  the  view  of  a 
probable  extension  of  the  company's  line  into 
Ardmore.  The  extension,  which  the  company 
is  contemplating,  will  be  from  Sherman  to 
Whitesboro.  Gainesville  and  .-\rdmore.  .An- 
other proposed  route  is  from  Sherman  to 
Durant,  Okla.,  thence  west  to  .Ardmore.  It  is 
also  understood  that  the  company  will  take 
steps  looking  to  the  damming  of  the  Washita 
River  and  using  the  power  thus  obtained  for 
motive  purposes. 

Oregon. 

The  following  committee  of  Medford  citi- 
zens has  been  appointed  to  investigate  a  propo- 
sition to  build  a  railroad  from  Medford  to  the 
Blue  Ledge  Mine:  Colonel  Touvelle,  J  D 
Bell,  Dr.  J.  F.  Reddy,  W.  H.  Gore  and  Mayor 
W.  H.  Canon. 

The  Errol  Heights  Ry.  Co.  has  completed 
surveys  and  has  secured  the  capital  for  a  1- 
mile  street  railway  to  be  built  on  Knapp  .Ave. 
and  E.  32d  St..  at  Portland.  Ore.  C.  W.  Hod- 
son,  200  Washington  St.,  Portland,  is  president 
of  the  company. 

Articles  of  incorporation  were  filed  at 
Salem,  Ore.,  recently  by  the  Pine  Timber  Co., 


which  proposes  among  other  projectsL 
struction    of    two    small    railroads    L?"" 
from   the    Southern    Pacific   statioii  Jo    * 


River,    formerly    WoodviUe,    up   bot^"^' 
Elk    Creeks.     The   lines    will  fq^'f' 


and 


Creek  grades  as  nearly  as  possible.    U . 
company    is    capitalized    at    $100,000  'iT^ 
principal  offices  at  Medford,  Ore.       j 

D.  Lewis,  Portland,  Ore.,  who  hastr  ■ 
tract  for  the  construction  of  the  Ln,  j 
railway  from  the  North  Bank  road  /\V( 
Salmon  at  the  top  of  tlie  bluff,  is  [^,,,1' 
to  start  active  work.  The  citizens  fmi, 
Salmon  have  subscribed  $12,000  to\-ri  " 
work,  which  will  cost  about  $50,000. 

Pennsylvania. 

®The  Leonard  Engineering  Co.,  X  \ 
City,  has  been  awarded  a  contract  bveCeii 
tral  R.  R.  of  New  Jersey,  for  complnj  % 
removal  of  Tunnel  mountain  at  Glei)n 
The  Leonard  Co.  has  also  been  award's 
tract  by  the  Lehigh  'Valley  R.  R.  tcer 
the  long,  high  knoll  opposite  the  Lehigv' 
station  at  Glen  Onoko,  and  to  erect  br 
across  the  Lehigh  River  there. 

Prospects  are  encouraging  for  the  (isi 
tion  of  the  projected  Manatawany  R.  ' 
is  a  proposed  9-mile  independent  railw,  f- 
a  junction  with  both  the  Reading  an'p, 
sylvania  Rys.,  at  Douglassville,  BerkC 
ty.  Pa.,  to  some  rich  iron  ore  depos 
trolled  by  the  Bessemer  Steel  Ore'o 
Berks  County,  northerly  from  the  po  1 
tioned.  A  preliminary,  but  not  fixed,  c:. 
of  the  line  has  been  made,  but  actual  cisi 
tion  is  not  likely  to  be  undertaken  untinc 
ore  has  been  blocked  out  to  warrant  i  1 
Lehman,  C.  E..  5iMl  Walnut  St..  PhiUJ] 
Pa.,  is  interested. 

.Applications  for  charters  for  the  \s!- 
ton  Traction  Co.  and  the  East  Wain. 
Traction  Co.  are  to  be  made  this  montlT 
companies  propose  the  construction  oile 
railways  in  Washington  county.  Chle 
Caldwell,  John  W.  Warrick,  I.  E.  Pa  i 
Vowell  and  Frank  McKinley,  all  of  Vjh 
ton,  are  interested. 

The  Pittsburgh  Rys.  Co.,  435  Sixl  .■■ 
Pittsburgh,  Pa.,  is  considering  extenig 
.Allenport  &  Roscoc  Street  Ry.,  whic  i' 
extension  of  the  Charleroi  line,  fronUo 
to  California  this  summer.  This  is  a  St. 
of  about  three  miles. 

The  Philadelphia  &  Garrettford  Sttt 
Upper   Darby,    Pa.,   has   been   granted  11 
trance  into  Media  by  way  of  State  St.  'h 
part  of  a   route  planned  for  the  Phileli 
&  West  Chester  Traction  Co.'s  Medi;'xieii 
sion,  the  western  terminus  of  which  w  beat 
liOth  and  Market  Sts.,  Philadelphia. 

The  authorities  of  ;\Iuhlenherg  Co?e 
.Allentown,  have  requested  of  the  offiib 
the  Lehigh  Valley  Transit  Co.,  Allent.-i; 
extend  its  trolley,  line  on  Chew  strceia 
mile,  past  the  college  grounds,  in  co:;c 
with  the  paving  of  that  thorough.''ai't 
17th  St.  to  ■23d  St. 

The    W'estern    Maryland   Ry..    H.  RPr 
chief  engineer.   Baltimore,  Md.,  has  mik  ~ 
resurveys    for    the    extension    of    its  -dglit 
yards  at  York,  Pa. 

The  Pennsylvania  R.  R.  is  contemplaig 
expenditure  of  al)out  $(;,-500,0(Mi  for  cli;(e- 
roadbeds  and  in  the  construction  of  neou 
ings  in   the  vicinity  of   Pittsburgh.     W'S 
already  been  started  on  some  of  the  iiro^r- 
ments,   while  others   have  been  author-d  h) 
the  board  of  directors.     Three  freight  iti""- 
will  be  erected  in   Pittsburgh,  and  a  $l«i 
railroad  yard  built  on  the  gravity  plan  i!i 
located  near  the  city  on  a  site  not  yon 
public.  A  number  of  grade  crossings  anis' 
be  eliminated.     Besides  those  ir.  thevict) 
Pittsburgh  .grade  crossings  in  JohnstovvM 
rellsville.    New    Florence   and    Manor   II 
abolished  at  a  cost  of  $575,0(10. 

South  Dakota. 

Surveys  ha\e  been  made  and  right  ofa)  i^ 
now   being   secured    for   the   proposed  '<:} 
line  from  Belle  Fourche  to  Spearfish,  1  '\' 
This   company   has   been   organized  by.. 
Moodie,  Bruce  Sebastian,  Fred  S.  Har  a 
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^l9l2. 

,ba    all  of  Belle   Fourche.     The  pro- 

iite'  follows  the  Redwater  River  and 
fi  valleys.  A.  D.  Wilson.  Deadwood, 
t^  surveys. 

'lieago  &  Northwestern  Ry.,  according 
J,  is  1,1  have  grading  work  started 
v-'o'r  the  completion  of  its  Ime  between 
;.  and  Carter.  It  is  understood  that 
Jl'be  begun  at  Jordan  and  be  contnnied 
,1  west  from  that  point. 

'hicago.  Milwaukee  &  St.  Paul  Ry.,  M. 
■line     district     en.gineer.     Minneapolis, 

proposes  to  improve  alignment  and 
■  rack   from    .Mn-rdeen    to    Summit,    "u 

adverse  grades  will  be  reduced  to  O.o 
„  cent  Contractors  examined  the  work 
„  !)  and  bids  were  received  on  April  12. 
n  are  being  prepared  bv  the  Chicago, 
iiee  &  Puget  Sound  R.  R.  for  the  con- 
ii  of  a  iri-stall  addition  to  the  new 
l|ise  at  Aberdeen,  S.  Dak.  The  cost 
;:ork  is  estimated  at  $7:i.i>uo. 
Tennessee. 

.'ashvilk-  Railua>    &  Light  Co..   Xasli- 

is    applied    to    the    county    court    at 

e  for  permission  to  extend  the  West 
to  Bell  Meade  and  the  Gallatin  Pike 
11  to  Inglewood.  . 

i-clievcd  that  work  will  be  started  thi- 
I.  by  the  New  Orleans.  Mobile  &  Chi- 
IR!  on  the  proposed  line  from  ^liddle- 
r  11..  to  Lexington,  in  order  to  provide  a 
,(  connection  from  New  Orleans  to  Chi- 
W.  F.  Owen.  Mobile,  Ala.,  is  Presi- 
•1  General  Manager  o*  the  com-vinv. 
enmberland  Valley  &  Interstate  Elee- 
1     Co.     incorporated    two    weeks    ago 

■capital  stock  of  SoU.OlHi.  proposes  the 
I  tion  of  a  line  from  Gallatin.  Tcnn.,  to 
1,1,  Ky.:  also  out  to  the  Cumberland 
rirom' Gallatin.  Two  routes  arc  con- 
t  ,1.  The  first  is  from  Gallatin  to 
y  the  way  of  Dixon  Springs  and 
.11  to  Stanford.  The  other  route  is 
,  allatin  to  Westmoreland  to  Hartsville. 
Mle  to  Stanford.  The  incorporators  are 
■iRrown.  Gallatin:  Judge  S.  M.  Young, 
loprings:  M.  L  Wright.  Hartsville;  W. 
,1 1   Gallatin  ;  W.  G.  Schamberger.  Galla- 

dee  William  Hall.  Gallatin:  Will  B. 
x\  Gallatin:  F.  Pmrnley.  Willard;  Ed  S. 
ii)Enon  College. 

Texas. 
^nty  Commissioners  at  Fort  Worth  have 
3  a' franchise  to  a  stock  company,  head- 
Mcv.  Lee  R.  Scarborough  of  the  South- 
[1  Baptist  Seminary.  Fort  Worth,  for 
I'tallation  and  operation  of  a  street  car 

•m  the  terminus  of  the  Hemphill  street 

the  seminary.     .A  gasoline   motor 

,    used.     The  contract   for  the  con- 

■1  work,  which  will  cost  about  $17.-")i>0. 
l!  n  let  to  C.  T.  Hodge.  The  line  will  be 
r,es  long. 

.1  Kev.  Oklahoma  City,  has  secured  a 
It  t  for  grading  from  Waxahachie  to 
ci  for  the  Dallas-Waco  Interurban  line. 
>jl  make  his  construction  headquarters  at 
Isiro. 

IFrner  Bros.  Co..  Dallas,  Tex.,  has 
ni  warded  a  subcontract  by  the  Southern 
>iering  &  Construction  Co.  for  grading 
rllior  the  projected  line  of  the  Southern 
M>n  Co..  mentioned  in  our  last  issue.  This 
(ijiy  projects  a  134  mile  interurban  line 
n  Dallas  to  Waco. 

'i  City  Council  of  Yoakum  has  granted  a 
y'r  franchise  to  E.  B.  Carruth,  J.  \N  • 
ttand  associates  to  erect  and  maintain  and 
M^;  a  street  car  system  and  to  lay  a  pipe 
eI'  conduct  natural  or  artificial  gas  to  all 
■xUi  the  citv. 

I'l  State  Ra'ilroad  Commission  has  ordered 
[ijred  $-22O.Oo0  bonds  of  Houston  &  Brazos 
ill  R.  R.  Co.,  covering  24  miles  from  -\n- 
■>lo  Velasco. 
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Fort  Worth,  Mineral  W\>lls  &  North- 
n  R.  R.  Co.,  recentlv  organized  with  a 
;  stock  of  $1011.000.  proposes  the  con- 
on  of  an  interurban  electric  line  between 
.Vorth  and  Mineral  Wells,  a  distance  of 
<iO  miles.  It  is  planned  to  ultimately  ex- 
he  line  west  to  Roswell,  N.  ^I.    The  di- 

4»  indicates 


rectors  of  the  c,;inpany  are  J.  S.  Hanford  and 
Paul  Hurley  of  Fort  Worth  and  James  A. 
Watkins  of  Little  Rock.  .\rk. 

Steps  are  being  taken  to  secure  the  construc- 
tion of  an  interurban  from  Beeville  to  L;i 
Grange.  It  is  reported  that  $100,000  has  al- 
ready been  subscribed  and  that  a  charter  will 
be  taken  out  shortly.  C.  J.  von  Rosenberg  of 
La  Cirange.  C,  F.  liellinulh  of  Beeville  and  C. 
!•".  KiioUe  of  Industry  are  interested. 

It  is  believed  that  steps  will  be  taken  shortly 
by  the  Pecos  \'alley  Southern  Ry.  for  the 
extension  of  the  line  from  Toyahvale  at  the 
foot  of  the  Davis  Mountains  in  Jeff  Davis 
County,  Texas,  to  Fort  Davis.  The  proposi- 
tion is  that  the  three  counties  of  Reeves,  Jeff 
Davis  and  Presidio  should  take  $400,000 
worth  of  preferred  stock  in  the  railroad,  at 
7.5  cents  on  the  dollar  and  give  in  addition  a 
cash  bonus  of  $17-'i,i"Hi.  (Jan  of  the  stock  is  to 
be  raised  in  the  city  of  Pecos,  which  recently 
gave  $100,000  to  secure  the  original  4,')-mile 
line  now  in  operation.  W.  L.  Carwile,  Dallas. 
Texas,  is  President  of  the  company. 

Surveys  are  under  way  for  the  construction 
of  the  proposed  railroad  between  Comfort 
and  Brownw-ood,  Texas,  connecting  with  the 
San  Antonia  &  Arkansas  Pass  at  Comfort  and 
entering  San  Antonio  over  that  line,  A  con- 
nection will  be  made  with  the  F"risco  at 
Brownwood.  It  is  hoped  by  the  citizens  of 
Fredericksburg,  who  subscribed  a  bonus  of 
$•200,000.  that  the  line  will  be  in  operation  by 
October   1. 

The   Board     of      Municipal   Commissioners. 
Dallas.  Texas,  has  passed  an  ordinance  grant- 
ing  the    Houston    &   Texas    Central    Railroad 
permission  to  build  a  switch  track  across  Hall,  ■ 
Flora  and  Cochran  Sts. 

The  Crystal  City  &  Uvalde  R,  R,  Co.  has 
amended  its  charter  providing^  for  the  con- 
struction of  a  new-  line  from  San  .-Xntonio  to 
a  point  near  the  Live  Oak  County  line,  through 
Bexar  and  Atascosa  counties,  sixty  miles,  and 
from  a  point  on  this  line  to  Fowlerton.  La- 
salle  County,  4-5  miles.  The  capital  stock  of 
the  road  wa's  increased  from  $12o.000  to  $230.- 
000.  The  amendment  was  voted  at  a  meeting 
of  the  directors  of  the  road  held  in  Crystal 
City.  The  amendment  is  signed  by  J.  E. 
Franklin,  as  president  of  the  road :  M.  F- 
1  eming  A,  R.  Bvrd.  E.  J.  Buckingham.  .-X.  R. 
Pender,'  E.  R.  Byrd.  Carl  F.  Cireen.  William 
Bvrd,  Jr. 

'Reports  from  Orange.  Texas,  state  that 
engineers  running  the  second  survey  for  the 
extension  of  the  Orange  &  Northwestern  R 
R  from  Xewton  to  Hemphill,  have  reached 
a  point  18  miles  above  the  lirst  city  and  have 
alreadv  realized  a  great  saving  of  distance  as 
well  a's  cost.  Nothing  delinite  has  been  se- 
cured concerning  the  time  for  starting  con- 
struction work.  L.  Miller.  Orange,  Texas,  is 
President  of  the  company. 
Utah. 
/Advices  from  Ogden.  Utah,  state  that  work 
has  been  resumed  on  the  Ogden-Lucm  cutoti 
after  a  suspension  of  activities  for  several 
weks.  About  1.50  men  are  employed  and  two 
ballast  trains  are  on  the  work.  . 

It  is  reported  that  the  Western  Pacihc  Ky. 
is  contemplating  the  expenditure  of  about 
$1  0.50  000  for  the  completion  of  the  low  grade 
line  known  as  Arnold's  Loop,  14.5  miles  west 
of  Salt  Lake.  Utah,  in  the  construction  ot 
shops  at  Sacrament.:.,  Calif.,  and  m  the  estab- 
lishment of  a  ferry  service  on  San  Francisco 
Bay.     T.  J.   Wyche.   San   Francisco,   Calit..   is 

Ch'ief  Engineer.  cut  .,1-,.    Gitv 

Board  of  Commissioners.  Salt  Lake  Lit\, 
Utah  has  passed  an  ordinance  granting  to  the 
Oregon  Short  Line  R.  R.  Co.,  its  successors 
mid  assigns,  a  franchise  and  right  ot  way  to 
construct  a  spur  track  upon  and  across  the 
east  side  of  Third  St..  between  First  South 
and  South  Temple  Sts. 

Vermont. 
®HoIbrook.  Cabot  &  Rollins  Corp.,  0  Beacon 
St.,  Boston,  Mass..  has  been  awarded  the  co  - 
tract  bv  the  Boston  &  Maine  R.  R.   f"-"  <:°" 
structii  .^  a  new  line  from  1  Iinsdale,  V  H.,    o 
BrattIeb°oro.  Vt.     This   line   is   being  bu.lt    to 


avoid  the  use  of  the  Grand  Trunk  tracks 
from  South  Vernon  to  Brattleboro.  It  will  be 
eight  or  ten  miles  long  and  will  involve  some 
heavy  work.  The  construction  of  a  bridge 
over' the  Connecticut  River  will  be  required. 

The  State  Public  Service  Commission  has 
authorized  the  Clarendon  &  Pittstield  R.  R. 
Co..  I-:.  C.  Partridge,  president.  Proctor,  Vt..  to 
increase  its  capital  stock  in  the  sum  of  $70,ooo 
for  the  purpose  of  obtaining  funds  to  pay  for 
the  roadbed,  rolling  stock  and  all  other  prop- 
erty of  the  Pittsford  &  Rutland  R.  R.  Co.  and 
the  Brandon  &  West  Rutland  R.  R.  Co..  which 
it  has  purchased,  and  for  the  purpose  of  rais- 
ing funds  to  extend  its  line  and  improve  its 
roadbed  and  equipment. 

Virginia. 

The  Norfolk  Southern  R.  R.,  I-'.  L.  .Nichol- 
son, chief  engineer.  Norfolk,  Va.,  has  acquired 
a  large  acreage  at  West  .Muiiden,  near  South 
Norfolk,  on  which  it  will  erect  new  shops.  It 
is  stated  that  about  $.500,000  will  be  expended 
and  that  work  will  begin  within  two  months. 

It  looks  now  as  though  the  Carolina,  Clinch- 
held  &  Ohio  Ry..  Ward  Crosby,  chief  engineer, 
Johns,Mi  City.  Tenn..  would  be  ready  in  the 
near  future  to  let  contracts  for  the  40  mile  ex- 
tension from  Dante.  Va..  to  Elkhorn  City,  Ky. 
This  extension  will  traverse  a  rough  and 
inoiintainous  country.  It  is  understood  that 
the  W!)rk  will  be  let  in  2-mile  sections. 

The  Richmond  &  Rappahannock  River  Ry. 
Co.  has  been  chartered  wtih  an  authorized  cap- 
ital stock  of  $.300,000.  This  company  has 
acquired  the  right  and  franchises  of  the  Rich- 
mond. Urbanna  &  Peninsula  Ry.  and  iiroposc 
to  build  a  line  of  railroad  between  Richmond 
and  Urbanna.  on  the  Rappahannock,  an  esti- 
mated distance  of  Oo  miles.  The  officers  of  the 
company  are:  Colenel  Joseph  E.  Willard  of 
Fairfax',  president :  Charles  L.  Ruffin  of  Burns-_ 
ville,  N.  C,  vice-president;  R.  B.  Camjibell  of 
Richmond,  secretary  and  treasurer,  and  O.  F.. 
Parrish,  assistant  secretary  and  treasurer.  The 
directors  are :  Joseph  E.  Willard.  Fairfax ;  A. 
M.  Gover.  .\.  R.  HoUaday.  Thomas  P.  Bryan. 
R.  N.  Pollard,  Christopher  Manning,  Jr.,  and 
Clyde  W.  Saunders,  all  of  Richmond. 

Washington. 

®The  Keasil  Conslnictioii  Co.,  Tacoma. 
Wash.,  has  been  aw^arded  the  contract  for 
constructing  the  3-niile  section  from  Old  Town 
to  Ruston,  of  the  Point  Defiance  line  of  the 
Northern  Pacific.  Bids  on  this  work  were 
opened  several  weeks  ago.  It  is  the  last  of 
the  contracts  for  this  line,  and  involves  much 
side  hill  work. 

®.\ndrew  Peterson,  Pioneer  Bldg.,  Seattle. 
Wash.,  has  been  awarded  a  contract  covering 
two  miles  of  grading  on  the  line  of  the  Lake 
Burien  Street  Ry.  Co.  from  Seattle  to  Lake 
Burieii.  The  Lake  Burien  Street  Ry.  Co.  has 
also  awarded  a  contract  to  Fox  &  Co.,  Seattle, 
for  1.700  ft.  of  trestle  work  on  this  line. 

The  Northern  Pacific  Ry.  officials  have  filed 
their  acceptance  of  the  grade  separation  ordi- 
nance with  the  City  Council  of  Spokane, 
Wash.  The  ordinance  calls  for  the  com- 
mencement of  the  work  by  October  1,  li'12, 
and  its  completion  within  three  years.  The 
estimated  cost  of  grade  separation  ranges 
from  $3,000,000  to  $3,.5tM:i,000.  The  Council 
will  now  take  up  for  consideration  S.  P.  &  S: 
connection  franchise  applied  for  by  the  North- 
ern   Pacific    recently. 

.•\  conference  was  recently  held  by  officials 
of  the  Canadian  Pacific  Ry.  and  the  Chicago, 
.Milwaukee  &  Puget  Sound  at  Bellingham, 
Wash.,  in  regard  to  the  probable  extension  ot 
the  Bellingham  Bay  &  British  Columbia  R. 
R..  which  w^as  recently  purchased  by  the  Mil- 
waukee. It  now  seems  probable  that  the  lat- 
ter company  will  build  from  Everett  to  Bell- 
ingham, thereby  atifording  the  Milwaukee  and 
llarriman  system's  entrance  to  Bellingham 
and  Vancouver,  B.  C.  and  the  Canadian  Pa- 
cific an  entrance  to  Tacoma  and  Seattle  over 
the  Milwaukee's  coast  line.  The  Canadian 
Pacific  will  be  used  between  Sumas  and  Van- 
couver. The  Canadian  Pacific  now  reaches 
Bellingham  over  the   Bellingham   Bay  Roa<l. 
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West  Virginia. 

George  L.  Carter,  president  of  the  Vir.^inia- 
Pocahoiitas  Coal  Co..  Coahvood,  W.  Va..  is 
planning  the  construction  of  a  "i-mile  trolley 
line  to  connect  Coahvood  and  Caretta.  This 
line  will  connect  the  plants  of  the  conipan.\  at 
the  above  mentioned  places. 

®The  Virginia  Ry.  Co.,  H.  Fernstroni,  chief 
engineer.  Norfolk.  V'a.,  will  ask  bids  in  a  few 
days  for  a  10-stall  addition  to  the  round  house 
and  for  a  lavatory  and  office  building  at 
Princeton.  \V.  Va.  Contracts  for  a  12-bay 
erecting  shop.  75  ft.  transfer  table  foundation 
and  100  ft.  extension  to  rod  and  wheel  shop 
have  been  awarded  to  Geo.  B.  Swift  &  Co.  of 
Chicago.  111.  Contract  for  one  iOO-ton  crane 
for  the  erecting  shop,  one  30-ton  crane  for 
the  extension  mentioned  al)ove  as  a  boiler  and 
tarik  shop,  and  one  'JH-ton  crane  for  the  erect- 
ing shop  has  been  awarded  to  Xiles-Benient- 
Pond  Co. 

Wisconsin. 

©Winston  Bros.  Co..  Globe  Bldg..  Minneapo- 
lis, Minn.,  as  noted  in  our  last  issue,  has  been 
awarded  the  contract  for  (iO  miles  of  second 
track  and  revision  work  on  the  Omaha  road 
from  Truax  to  Northline.  Wis.  This  is  com- 
paratively light  work,  and  altogether  will  not 


exceed  1,500,000  cu.  yds.,  of  which  only  a  very 
small  per  cent  is  classified  material.  Winston 
Bros,  will  do  most  of  this  work  with  their 
own  outfits. 

Engineers  working  in  the  vicinity  of  Sum- 
mit and  Elcho,  Wis.,  gives  rise  to  the  report 
.that  the  Chicago  &  Northwestern  Ry.  is  pre- 
paring to  eli]ninate  the  steep  grade  at  Sunmiit 
Lake. 

Wyoming. 

Work  is  to  be  resumed  about  }\'Iay  1,  laying 
track  on  the  Chicago,  Burlington  &  Quincy 
Ry.  Company's  new  line  through  Big  Horn 
Basin  to  Powder  River,  Wyo.  .-Vbout  80  miles 
of  track  remains  to  be  laid  to  coiuplete  the 
line  to  a  connection  with  the  Chicago  &  North- 
western. George  W.  Holdredge,  Omaha. 
Nelir..    is   General    Manager   of   the   system. 

Canada. 

.-\  syndicate  of  United  States  and  Canadian 
capitalists,  represented  by  Joseph  Choate,  Jr., 
New  York  City,  has  secured  a  .30-year  fran- 
chise to  build  radial  railways  throughout  Man- 
itoba. This  is  the  syndicate  which  will  also 
take  over  the  $'25,000,000  street  railway  prop- 
erty of  Mackenzie  &  Mann  in  Winnipeg. 


Farmers   of    Iron    Springs   and  theL,i  , 
District  are  endeavoring  to  have  wor», 
on   the  proposed   Sufbeld-Kipp  brancLfS 
Canadian  Pacific.     It  is  possible  that     ■. 
of  grade  will  be  completed  this  yeai„I".t^ 
laying  of  steel  is  doubtful.  ' '"^ 

The  Canadian  government  is  to  callitk-i 
shortly  for  the  second  section  of  thfl„i 
Bay  Ry.  This  section  will  be  100  nis  i 
the  contract  having  already  been  awuj"^' 
J.  D.  McArthur  for  the  first  sectioj"  ita 
miles  from  Las  Pas  to  Thicket  Portt  \ 
decision  has  yet  been  made  for  theLifi 
as  between  Nelson  and  Churchill  l.  1 
former  port  is  the  more  likely  to  beLi.H 
owing  to  the  shorter  route. 

The   franchises  and  all  of  the  asse  of  ih, 
Ottawa   &    St.    Lawrence   Ry.   and  thXt,.,' 
Lanark    Ry.    have    been    purchased  1  '] 
Morden  &   Co.   of   Toronto.   Ont.     Tfe  - 
will    run    south    from   Ottawa  to  McisI 
thence  westerly  along  the  St.  Lawreii  1, 
to    Brickville,   then   north    through  P  ], 
Lanark  to  Arnprior,  then  following  t  i 
wa   River   to  Ottawa,  a  total   distancoj 
miles.     The  road  will  be  bonded  at  $2ii|( 
mile,   and    it    is    understood    that   pai^s 
shortly   leave   for  London,    England,  j  ,■ 
tiate  the  sale  of  this  bond  issue.         '  I 


BRIDGES  —  STEEL     AND      CONCRETf 


California. 

The  Board  of  Orange  County  Supervisors. 
Santa  Ana.  Calif.,  are  contemplating  the  con- 
struction of  about  12  new  bridges  during  the 
coming  season  and  the  matter  of  issuing  bonds 
will  probably  be  submitted  to  the  voters  May 
14.  The  expenditure  of  $4,000  has  alread.v 
been  authorized  for  building  a  bridge  across 
the  Santiago  Creek  at  Tustin  avenue,  between 
Tustin  and  Orange,  and  $1,800  for  building  a 
bridge  across  the  Santa  .-^na  River  at  West 
Seventeenth  St.,  between  Santa  Ana  and  Gar- 
den Grove. 

Advices  from  Los  Angeles,  Calif.,  state  that 
Ivory  B.  Noble,  County  Engineer,  has  pre- 
pared plans  and  specifications  for  the  ton- 
struction  of  a  reinforced  concrete  highway 
bridge  over  the  Los  Angeles  River  at  Lanker- 
shim  Ave.  The  structure  as  proposed  will 
consist  of  seven  42-ft.  and  two  21-ft.  spans. 
The  abutments  will  be  21  ft.  each  with  con- 
crete retaining  walls  extending  up  the  stream, 
and  footings  will  be  built  on  four  piles  which 
are  to  be  driven  to  refusal  point.  The  bridge 
will  be  built  with  expansion  joints  and  will 
have  concrete  posts,  galvanized  iron  hand  rail- 
ings and  asphalted  roadway  21  ft.  wide. 

The  officials  of  Los  Angeles  County,  Los 
Angeles,  Calif.,  have  filed  condemnation  pro- 
ceedings against  Charles  B.  Scoville  to  secure 
the  land  necessary  for  the  erection  of  the  .•\r- 
royo  Seco  bridge.  The  cost  of  the  new  struc- 
ture is  estimated  at  $000,000. 

Connecticut. 

®Advices  from  East  Haddam,  Conn.,  state 
that  the  contract  for  the  substructure  for  the 
new  state  draw  bridge  across  the  Connecticut 
River  between  Haddam  and  East  Haddam  has 
been  let  by  the  Commissioners  in  charge  to 
Holbrook,  Cabot  &  Rollins,  Boston,   Mass. 

Delaware. 

®The  Levy  Court  of  Kent  County,  Dover, 
Del.,  awarded  the  contract  for  the  construc- 
tion of  a  new  bridge  at  Dupont  station  con- 
necting the  public  roads  to  the  Luten  Bridge 
Co.,  York,  Pa.,  at  $997. 

Plans  have  been  drawn  by  C.  G.  Fisher- for 
the  construction  of  a  concrete  and  steel  bridge 
near  Harrington,  Del.,  and  submitted  with  the 
specifications  to  the  Levy  Court,  Dover,  Del. 
J.   P.   Carmean   is   Levy   Court  Commissioner. 

Florida. 

Duval     County     Commissioners, 
Fl;i,.   has   granted    permission   to 


bridge   over   Bis- 
of  the  incorporate 


Board     of 
Jacksonville. 


John  S.  Collins,  to  build  ; 
cayne  Bay  at  a  point  north 
limits  of  the  city  of  Miami. 

Georgia. 

4*Bicls  will  be  received  until  2  p.  m..  May  3, 
by  Bartow  County  Commissioners,  Carters- 
ville,  Ga.,  for  the  construction  of  a  216-ft.  sin- 
gle span  bridge  over  Etowah  River  at  Milam 
bridge  site.  The  structure  will  be  of  steel  and 
will  have  a  Iti  ft.  roadway.  Bids  will  be  re- 
ceived also  for  the  construction  of  a  38  ft. 
concrete  bridge  over  Little  Pumpkin  Vine 
Creek  and  a  48  ft.  concrete  bridge  over  Pine 
Log  Creek.  Both  concrete  structures  will 
have   48-ft.    roadways. 

^  •I-Bids  are  being  received  by  the  Board  of 
County  Commissioners,  Marietta,  Ga.,  it  is  re- 
liorted,  for  furnishing  Cobb  County  a  12-ton 
road  roller  and  for  the  'construction  of  a 
concrete  bridge  over  Noonday  Creek  on'  Bell's 
Ferry  road  in  Gritter  district.  The  structure 
will  have  a  truss  span  of  60  ft.  and  one  I  beam 
span  of  30  ft.  and  a  16  ft.  roadway. 

Idaho. 

^Bids  will  be  received  until  lu  a.  m.,  .\pr\\ 
19,  by  Board  of  Ada  County  Comm.issioners, 
Boise,  Idaho,  for  the  construction  of  10 
bridges  located  as  follows:  Bridge  No.  1— 
Over  Dry  Creek,  one  mile  north  of  Eagle,  30- 
ft.  I  beam.  Bridge  No.  2— Over  Farmers' 
Union,  two  miles  north  of  Eagle,  between 
sections  32  and  33,  township  5  north,  range 
1  east,  24-ft.  I  beam.  Bridge  No.  3— Over 
Farmers'  Union  in  section  32,  township  5 
north,  range  1  east,  24-ft.  I  beam.  Bridge  No. 
4 — Over  W'illow  Creek,  between  sections  8 
and  9,  township  5  north,  range  1  west,  .32-ft. 
I  beam.  Bridge  No.  5— Over  Ridenbaugh,  be- 
tween sections  17  and  18,  township  3  north, 
range  2  east,  32-ft.  I  beam.  Bridge  No.  6— 
Over  Ridenbaugh,  between  sections  21  and 
22,  township  3  north,  ranee  1  east,  30-ft.  I 
beam.  Bridge  No.  7— Over  Ridenbaugh,  north 
of  Perkins,  30-ft.  I  beam.  Bridge  "No.  8— 
Over  Ridenbaugh,  between  sections  20  and  21, 
township  3  north,  range  1  east,  30-ft.  I  beam. 
Bridge  No.  9— Over  Ridenbaugh,  in  section  24, 
township  3  north,  range  1  west,  24-ft.  I  beam. 
Bridge  No.  10— Over  the  west  channel  of  the 
Boise  River  on  the  Meridian  road  west  of  the 
Main  street  bridge,  95- ft.  steel.  E.  F.  Craw^- 
ford  is  Chairman  and  Stephen  Letter  is  Clerk 
of  the  Board. 

It  is  reported  that  the  Municipal  Council. 
Idaho  Falls,   Idaho,  is  contemplating  the  con- 


struction of  a  new  bridge  over  CrovC: 
at  Elm  St.  to  replace  the  present  ui 
which  was  recently  condemned. 

The  Commercial  Clul.i,  Lewiston,  llh 
taking  active  steps  to  secure  the  coniir 
of  a  bridge  over  the  Clearwater  Rive^it 
place.  It  is  hoped  to  raise  about  $4ii(. 
the  improvement,  by  a  city  bond  is't 
individual  donations  frrm  farmers  a 
dents  outside  the  city  benefited  by  tljsi 
ture.  ' 

City  Council  of  Sand  Point,  Idaho.ii 
structed  the  city  engineer  to  prepare  pn- 
the  construction  of  a  new  bridge  it 
River  at  Bridge  St. 

Plans   have   been   prepared    by  J.   1  i 
Sand    Point,    Idaho.    Engineer,    for  t 
struction  of  a  444-ft.   pile  trestle  brid' 
Sand  Creek  at  Bridge  St.  in  Sand  Po, 
ho.     The  structure  will  have  a  16-ft.   ui 
and  8-ft,  walk  and  will   lie  floored  w| 
timber.     The  cost  of   the   improvenietiis 
timated  at  $3,500,    Bids  will  be  receivi  a 
May  \. 

Illinois. 

®The  contract  for  the  construction    a  'f 
inforced  concrete  bridge  in  Pecatonici'i 
ship.    Winnebago.  Countv,    111.,    has   In 
to  W.  H.  Shons,  Freeport.' 111.,  at  $13,2 
structure  will  consist  of  four  .55-ft.  fp:' 
an  18-ft.  roadway.     J.  S.  Tarbert,  Petui 
111.,  is  Town  Clerk.     Bids   for  the  wo  v 
opened  Apr''  .'. 

®E.  F  ack.  Springfield,  111.,  ha' 1 
awardcl  ine  contract  for  the  constructi' 
bridge  over  the  BlufTs  Ditch  and  Craiu'! 
in  Schuyler  County,  111.,  at  $3,750.  Th-r 
ture  will  be  180   ft.  long. 

®The  contract  for  the  concrete  consic 
nn  the  new  Grand  Trunk  bridge  at  B  ( 
Mich.,  has  been  let  to  George  B.  Swif  ; 
180   W.   Madison   St.,  Chicago,   111.     T 
tract  calls    for  eight   concrete  piers.  . 
abutments,  two  of  the  eight  piers  bcii  i' 
piers  for  the  draw  spans.     The  bridge  ti 
1,300  feet  long  and  it  is  to  be  strictly  r 
road  bridge.     The  concrete  work  is  to: 
ished  about  the  latter  part  of  August,  i 
Garner,    Black   Rock,    N.    Y.,    is   Engier  "' 
charge  of  the  work. 

Plans    have    been    prepared    by   H«-'k  ^ 
Cochrane,  Consulting  Engineers,  Kans:  fily' 
Mo.,   for   the  construction   of  the  viadt 
proach    to    the    lower    free    bridge  at  'o 
111,     One  plan  is  for  a  viaduct  endingi  ■•"- 
lower  side  of  Washington   St.,  and  tli  )t:ier 


4*  indicates  work  now  open  for  bids.     ®  indicates 


a  contract  let  recently. 
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roach  ending  at  the  lower  side  of 

tween  Adams  and  Washnigton  Si. 

•les  is  City  Engineer. 

iicided  at  a  recent   meeting  of  tlie 

I   the   Peoria  &   Pekin    Ry,   Co.   to 

,1    new    bridge    over    the    Kickapoo 

k  II, he  near  future.  E.  E.  Emery,  Peorin. 

i<  (lief  Engineer. 

Indiana. 

■,  ill  be  received  until  .May  7,  liy 
!\no.\  County  Conmiissioners,  Vin- 
1..    for     the     construction    of    nine 

T.  Scott  is  County  .\iulitor. 
^  ill    be    received    until    May    7,    by 

Jackson  County  Commissicmers, 
1.  Ind..  for  the  construction  of  four 
I  \V.  Wacker  is  County  .\uditor. 
ill  be  received  until  1  p.  ni.,  May 
!  of  Jasper  County  Conmiissioners, 
Ind.,    for   the  construction   of   two 

P.  Hammond  is  County  .\uditor. 
:ll   be   received   until    .April   Mi,   by 

unity  Commissioners.  Iluntington, 
the  construction  of  two  large 
iiie  of  the  bridges  will  span  the 
River  in  section  33  of  Lancaster 
ind    will    be    known    as    the    Boyd 

f  other  will  be  located  at  Clark 
■le  over  the   Wabash   River.     Both 

ill  be  of  steel  in  single  spans  built 

same  plan  as  the  Briant  St.  bridge 
i'>n. 

ibasb  County  Board  of  Commis- 
jbash.  Ind.,  awarded  the  contract 
iislruction     of   a    creosoted    wood 

in  the  Wabash  St.  bridge  to  Wil- 
li and  George  Todd,  at  $4,!)!)lj. 
.ird  of  Gibson  County  Conimission- 
>n,  Ind..  has  awarded  the  contracts 
-truction  of  three  new  bridges  to 
cr  at  a  total   bid  of  $2,200.     The 

e  built  are  the  Keg  Creek  bridge 
ueton-Oakland  City  road,  the  Mil- 
bridge   in   Patoka   Township ;   the 
!gc  in  Union  Township, 
.ird   of   Warrick   County   Commis- 

neville,  Ind.,  has  let  the  contract 
.  .instruction  of  -19  concrete  bridges  to 
/  ennes  Bridge  Co.,  Vincennes,  Ind.,  at 

e-lkhart  County  Board,  Elkhart,  Ind., 
V  .'d   bridge   requisitions    for   appropria- 

r  two  structures  in  Bauge  Township 
'4  »0  and  $1,500 :  one  in  Olive  for  $1,000  : 
ij'ork  for  $1,800:  one  in  Middlebury  for 
;:.'0  in  Jackson  Township  for  $800  and 
i 

((Commissioners  of  Wabash  County, 
a,  Ind.,  have  granted  the  petition  asking 
:I  construction  of  a  new  200-ft.  bridge 

■  Wabash  River  to  replace  the  one  re- 
1  ashed  out  by  floods  at  Beldon,  Ind. 
tiissioncrs  of  Kosciusko  County,  War- 
|d.,  have  made  appropriations  for  the 
pion  of  12  new  bridges  in  that  County 
iws:  N'sff  bridge,  Jeflferson  Township, 
:ierts,  Scott,  $.358;  Ulrev,  Wavne   $824; 

•     Monroe,   $286.69;    Ludlow,    Turkev 

"0;   Wilev,   Monroe,   $-341;    Graff, 

--V63:  Jones,  Clay,  $298.76;  Pa.xton. 

1  giun,   $466.8-3 ;    Henwood,    Tippecanoe, 

I:     Brumbaugh,     Van    Buren,   $565.20; 

|.  Harrison,  $220;  superstructures,  $90. 

Iowa. 

'■  have  been  completed  by  officials  of  the 

1  Great  Western  Ry.,  for  the  construc- 

a  modern   steel  bridge   over   the   Des 

river  above  the  town  of   Lehigh,   la.. 

ice  the  old  structure  recently  destroyea 

high  water  and  ice.    The  structure  will 

lit  300  ft.  long  and  will  have  two  con- 

butments  and  one  pier. 

proposed  by  the  City  Council  of   Du- 

la.,   to   construct   a    viaduct    over    the 

Central   tracks    at    Rockdale.      C.    H. 

:artneris  City  Engineer. 

Kansas. 

ds  will   be    received    until    noon.    .\\>r\\ 

the  office  of  the   County   Clerk   in   the 

House    at    Jetmore,    Kansas,    for    one 

'■•     be    built    in    Sterling    Township. 


Hodgeman  County.  .\  ,iep  mi  of  $.Ml...O  must 
accompany  each  bid.  Orwell  Bridge-  Rein- 
lorccd  concrete  bridge  composed  of  three  2(1- 
tt.  clear  spans,  liil.i;  it.  over  all,  with  an  18-ft. 
clear  roadway.  Estimated  amount  of  concrete 
m  superstructure  Tn..{  cu.  vds. ;  estimated 
amount  of  steel  in  superstructure  (i.;^o;i  lbs.; 
and  131  cu.  yds.  of  plain  concrete  masonry  in 
the  two  abutments  and  two  piers  The  abut- 
ments and  piers  are  11  ft  3  ins.  high.  The  e.\- 
cavation  for  the  foundations  will  be  in  a  sandy 
clay  and  the  footings  are  to  be  carried  3  ft.  ii 
nis.  below  bed  of  stream  and  wood  piling  will 
probably  have  to  be  used.  It  is  sever,  miles  to 
the  .\tchison,  Topeka  &  Sama  Fe  Railroad 
station  at  Ilanston.  Sand  is  available  one 
mile  south  oi  the  bridge  site.  Light  stripping 
will  he  necessary  to  get  the  best  sand  in  the 
pit.  .\o  charge  has  been  made  heretofore  for 
sand  from  this  pit.  Rock  in  rubble  size  can 
be  delivered  at  the  liridge  site  for  appro.xiinate- 
y  $2  per  cubic  yard.  Cost  of  crushing  would 
be  e.xtra.  Plans  and  specilications  are  on  tile 
With  the  County  Clerk  and  copies  of  the  same 
may  be  had  by  mailing  $1  to  the  State 
Engineer.    .Manhattan.    Kansas. 

Louisiana. 

4*Hids  will  be  received  until  .Mav  I,  by  Po- 
lice Jury  .Madison  Parish  at  the  office  of  .-X.  L. 
Slack,  Secretary,  Tallulah,  La.,  for  the  con- 
struction of  the  following  bridges:  First- 
Over  Willow  Bayou  on  the  road  leading  north 
Ironi  Tallulah,  80-ft.  span.  Second— Over  Pan- 
ther Uike  on  the  road  leading  north  from 
\\averly,  64-ft.  span.  Third— Over  Suck 
Bayou  south  of  Waverlv.  120-ft.  span.  Fourth 
—Over  Little  F'ork  south  of  Waverlv.  I-'ifth— 
Over  a  slough  just  north  of  Quebec  Station, 
4o-ft.  span.  SaitI  bridges  to  have  concrete 
abutments  and  to  be  capable  of  sustaining  the 
weight  of  a  20-ton  traction  engine.  Roadway 
12   ft.     luigineers  to   furnish  their  own   plans. 

Massachusetts. 

4'Bids  will  be  recei\cd  until  noon,  .\pril  24, 
by  Weymouth  Back  Ri\er  Bridge  Commis- 
sion, at  the  ofl^cc  of  the  Harbor  and  Land 
Commissioners,  131  State  House,  Boston, 
Mass.,  for  the  construction  of  the  superstruc- 
ture for  a  highway  bridge  across  Weymouth 
Back  river  in  tile  towns  of  Weymouth  and 
Hingham,  consisting  of  three  fi.xed  spans  and 
one  double  leaf  Scherzerdraw  span. 

It  is  planned  to  replace  the  old  bridge  on 
Tremont  St.  at  Castle  Square,  Boston,  .Mass., 
with  a  modern  structure.  It  will  be  built  by 
the  Boston  &  .Mbany  Railroad,  which  will 
pay  the  largest  jiart  of  tlie  cost,  while  the 
Boston  Elevated  will  jiay  a  part  of  the  cost. 
The  city  does  not  pay  anything  as  Tremont 
St.  is  an  old  thoroughfare,  which  was  there 
before  the  railroad  and  requires  a  brid.ge 
merely  because  of  the  railroad.  The  new 
bridge  will  have  plate  girders  to  support  trans- 
verse steel  beams  encased  in  concrete,  forming 
a  solid  steel  surface,  on  which  pavement  is  to 
be  laid.  The  plans  were  presented  to  the  Rail- 
road Commission  by  Woodward  Hudson, 
counsel  for  the  Boston  &  .Mbany.  and  were 
e.xplained  by  F.  B.  Freeman,  Chief  Engineer, 
Boston,  .Mass. 

.Advices  from  Holyoke.  Mass..  state  that  the 
bridges  on  Cabot  St.,  will  not  be  built  this 
season  unless  the  parties  interested  pay  their 
proportionate  share  of  the  cost.  T.  J.  MacCar- 
thy  is  City  Engineer. 

Michigan. 

^Bids  will  be  receivoil  until  noon.  May  ,5, 
by  C.  L.  Miller,  City  Clerk,  Kalamazoo,  Mich., 
for  the  construction  of  a  reinforced  concrete 
bridge  over  the  Kalamazoo  River  at  Mill  St. 
The  structure  will  have  three  59-ft.  0-in.  spans 
with  20-ft.  roadway  and  two  o-ft.  walks. 
Plans  and  specilications  are  on  file  with  the 
City  Engineer,  H.  A.  Johnson.  A  certified 
check   for  $1.00(1  must  be  hied  with  each  bid 

Minnesota. 

It  has  been  announced  by  K.  Oustad,  City 
Bridge  Engineer,  .Minneapolis.  .Mmn..  that 
test  borings  made  to  locate  suitable  founda- 
tions for  bridge  piers  in  the  Mississippi  result- 


ed in  the  location  of  bed  rock  at  the  extreme 
lower  end  of  Nicoliet  Island,  it  is  hoped 
to  have  work  started  on  the  sub-structure  of 
the  proposed  bridt;e  wiibiii  ;i  moftth. 

Montana. 

®The  Security  Bridge  Co.,  Billings,  Mont., 
has  been  awarded  the  contract  for  the  con- 
struction of  three  steel  bridges  as  follows: 
One  over  the  Vellowstoiie  River  at  .Miles  City 
for  $63,800 ;  another  across  the  Yellowstone 
at  Fallon  for  $68,000,  and  a  third  across  Pow- 
der River,  near  its  junction  with  the  Yellow- 
stone,  for  $.34.liOo. 

Nebraska. 

•{•Bids  will  be  |-ecci\ed  until  noon.  Mav  14, 
1912,  at  the  County  Clerks  Office  in  Platte 
C<mnty.  Columbus.  .N'eb.,  for  the  construction 
of  one  bridge  across  the  Loup  River,  located 
about  half  a  mile  south  of  the  town  of  Mon- 
roe. Bids  will  he  received  for  the  above  bridge 
.IS  follows:  .Monroe  Bridge:  One  high  truss 
steel  bridge  across  the  main  channel  composed 
of  si.\  136-ft.  6-iii.  spans  with  concrete  piers 
and  abutments,  all  as  per  plans  and  specifica- 
tions, and  one  80-ft.  low  truss  steel  span  across 
the  north  channel  with  concrete  abutments,  all 
as  per  plans  and  specifications.  .Ml  bids  must 
be  sealed  and  accompanied  bv  cash  deposit  or 
certified  check  for  $1,000,  all  certilied  checks 
to  be  made  payable  to  .Mr.  John  (iraf.  Countv 
Clerk  of  Platte  County.  Bids  will  be  publicl'v 
opened  at  the  County  Clerk's  Office  in  Colum- 
bus, Nebraska,  at  one  o'clock  p.  in.,  .May  14, 
1912.  Copy  of  plans  and  specifications  may 
be  had  upon  application  and  pavment  of  $5.00 
at  the  office  of  the  State  Engineer,  D.  D.  Price, 
Lincoln,  Neb. 

•{•Bids  will  be  received  until  May  7  (post- 
poned from  .\pril  23)  by  Keyapaha  County 
Clerk,  Springview,  Nebr.,  for  the  construction 
of  two  new  bridges  over  the  .N'iobrara  River 
between  Rock  and  Keyapaha  Counties  to  be 
known  as  Cams  bridge  and  .McCulley  bridge. 
D.   D.  Price  is  State  Engineer,  Lincoln,  Nebr. 

It  is  reported  that  the  Commissioners  of 
Dodge  County.  Fremont,  Nebr.,  have  appropri- 
ated $40,000  for  repairs  to  a  wagon  bridge 
over  the  river  recently  <lamaged  by  high  water. 

Commissioners  of  Uouglas  County,  Omaha, 
Nebr.,  arc  planning  to  build  a  new  bridge  over 
the  Elkhorn  River  on  Military  Road  to  replace 
the  $6,000  steel  structure  recently  destroyed 
by  highwater.  The  old  bridge  was  200  ft.  in 
length. 

Commissioners  of  Saunders  County,  Wahoo,' 
Nebr.,  have  peittioncd  for  state  aid  in  replac- 
ing 26  bridges  washed  out  by  recent  floods. 
The  state  engincring  department  will  take  im- 
mediate steps  toward  preparing  plans.  I).  D. 
Price  is  State  Engineer.   Omaha,   Nebr. 

New  York. 

®The  Board  of  Public  Works.  Pougbkeepsie. 
N.  v..  has  awarded  the  contract  for  the  con- 
struction of  steel  anci  concrete  covering  and 
bridge  work  over  the  Fallkill  at  Clinton 
Square  to  Charles  Mitchell,  at  $^5,161.  There 
were  two  other  bidders.  .Morgan  &  Fiedler, 
whose  bid  was  $5,702.19.  and  the  Torrington 
Building  Coinpany,  whose  bid  was  $7,260.62. 
The  entire  open  space  between  the  present 
bridges  will  be  covered  and  a  small  park 
formed  on  top. 

At  a  special  meeting  of  the  Town  Board  of 
Riga,  N.  Y..  the  Supervisor  was  authorized  to 
sign  an  agreement  w-itli  the  New  York  Central 
Railroad  Co.,  for  a  new  bridge  known  as  No. 
723  to  carry  the  Buffalo  road  over  the  tracks 
one-half  mile  west   of   Churchville. 

In  connection  with  the  change  of  highway 
leading  west  from  Clyde,  N.  Y.,  to  Lock  Ber- 
lin a  new  bridge  will  probably  be  erected  over 
the  trolley  road  at  Lang's  cut. 

Plans  and  specifications  are  being  prepared 
by  J.  H.  Giles.  City  Engineer,  Binghamton, 
N.  Y.,  for  the  construction  of  repairs  to  the 
Washington  St.  bridge.  The  work  will  include 
replanking    the    roadway. 

The  following  bids  were  received  .April  9 
liy  the  City  of  Oswego.  N.  Y.,  for  the  con- 
struction of  the  proposed  highway  bridge  over 
the  hydraulic  canal   at   the   foot  of   East   Mo- 


•J*  indicates  work  now  open  for  bids.     '•   indicates  a  contract  let  recently. 
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Ii.-iwk  St  :  United  Construction  Co..  $l.(l-.'8  :  Cli- 
max Road  Alacliine  Co..  submitted  four  bids 
ranging  from  $I.3T:i  to  $1.4i.i4;  Groton  Bridge 
Co..  two  l)ids.  $l,2'M  and  $1.8!i8. 

North  Dakota. 

The  Board  of  Billings  County  Conuuission- 
t-rs.  :Medora.  N.  Dak.,  has  decided  upon  the 
construction  of  a  highway  bridge  over  the 
Little  JMis.souri  at  .Marmath.  Plans  are  now- 
being  prepared  by  the  State  Engineering  De- 
partment. 

Ohio. 

®The  contract  for  the  construction  of  a  new- 
bridge  over  the  canal  at  the  Grand  Blvd., 
Hamilton,  O.,  has  been  awarded  to  A\  S.  Fo.x. 
Dayton,  O..  at  $9,1127. 

®Bids  w-ere  opened  March  :!i)  by  Board  of 
Cuyahoga  County  Commissioners,  Cleveland, 
O..  for  the  construction  of  seven  bridges  and 
contracts  awarded  as  follows :  Bridge  per  Re- 
port 291;i  Harrv  Nicholas,  Brecksville  R.  F 
D.  No.  2.  at  $!I3-J:  Bridge  per  Report  ■J914. 
Harry  Nicholas,  Brecksville,  R.  F.  D.  No.  '2. 
at  $.561  :  Bridge  per  Report  291.J.  to  H.  R. 
Henderson.  Chagrin  Falls,  at  $248  ;  Bridge  per 
Report  2nl(i.  to  J.  T.  Kelley,  ir.21  Clark  .Ave.. 
Cleveland,  at  $27-");  Bridge  per  Report  2nl8,  to 
H.  R.  Danfort,  Chagrin  Falls,  at  $587;  Bridge 
per  Report  2017,  to  the  .\dvance  Construction 
Co..  1244  Norwood  Road,  Cleveland,  O.,  at 
$2,448;  Bridge  per  Report  2921,  to  .Vdvance 
Construction  Co.,  at  $13(i.  J.  F.  Goldenbogen 
is  County  Clerk. 

®The  Board  of  Wood  County  Commission- 
ers, Bowling  Green,  O.,  has  awarded  the  con- 
tract for  the  construction  of  a  concrete  bridge 
over  Grassy  Creek  2,430  ft.  north  of  the  S.  E. 
corner  of  the  River  Tract  81  in  Ross  Town- 
ship to  Carl  Finch.  Bowling  Green,  O.,  at 
$2,123.  C.  E.  Stinebaugh  is  County  .Auditor. 
_®The  Wood  County  Stone  &  Construction 
Co.,  Bowling  Green,  O.,  has  been  aw-arded  the 
contract  by  the  Board  of  Wood  County  Com- 
missioners, Bow-ling  Green,  for  the  construc- 
tion of  a  concrete  liridge  210  ft.  south  of  the 
S.  E.  corner  of  the  River  Tract  81  in  Perrys- 
burg  Township.  The  contract  price  was  $1.8'0i;. 
C.  E.  Stinebaugh  is  County  .Auditor. 

A  delegation  of  Union  Township  citizens 
recently  conferred  with  the  Board  of  Com- 
Tiiissioners,  Scioto  County.  Portsmouth,  O., 
urging  the  construction  of  repairs  t<i  the  bridge 
over  Brush   Creek  at   Freestone. 

Oklahoma. 

The  proposition  to  issue  bonds  for  the  con- 
struction of  bridges  in  Oklahoma  City.  Okla.. 
was  not  voted  upon  and  will  probablv  be  post- 
poned until  fall.  G.  E.  Blackwelder  is  Com- 
missioner of  public  works. 

The  Santa  Fe  is  contemplating  the  con- 
struction of  a  viaduct  at  (iuthrie.  Okla..  and 
plans  and  specifications  for  the  work  will  prob- 
ably be  sulimitted  to  the  Corporation  Commis- 
sion. Oklahoma  City,  Okla..  in  the  near  fu- 
ture. J.  E.  Love  is  Chairman  of  the  Commis- 
sion. 

Oregon. 

®The  Bridge  and  Lighting  Committee  of  the 
Executive  Board.  Pi-irtland.  Ore.,  has  awarded 
the  contract  for  installing  lights  on  the  Mor- 
rison St.  bridge  to  the  Northwest  Electric 
Engineering  Co.,  at  $3,837,  and  similar  con- 
tracts on  the  Hawthorne  Ave.  and  Burnside 
Bridges  to  the  West  Coast  Engineering  Co., 
at  $(i,410  and  $3,047  respectively. 

The  contract  for  furnishing  two  steel 
bridges  one  to  span  Swale  Creek  east  of  Cen- 
Icrville  and  .Aider  Creek  one  mile  north  of 
Alderdale,  Klickitot  Countv,  Wash.,  to  the 
Columbia  Bridge  Co.,  Portland,  Ore.,  at  $4. Odd. 

Members  of  the  Rose  City  Park  Improve- 
ment League,  Portland,  Ore.,  are  advocating 
the  removal  of  the  present  narrow  bridge  over 
the  Willamette  River  on  Burnside  St.,  and 
the  construction  of  :i  wide  double-deck  bridge. 
Walter  Seaberg  is  a  nu-mber  of  the  Improve- 
ment League. 

Pennsylvania. 

•'•Bids  will  be  received  until  1(1  a.  m.. 
24,  by  D.  K.  Hoch,  County  Controller, 
ing,   Pa.,   for  the   repair  of   Flannerv's 


.April 
Read- 
Ijridge 


whicli  crosses  the  .Monocacy  Creek  in  Amity 
Township  on  the  road  leading  from  Monocacy 
Station  to  Flannerv's  Mill. 

•J"Bids  will  be  received  until  M  a.  m..  .April 
■-'2.  by  D.  K.  Hoch.  County  Controller,  Read- 
ing, Pa.,  for  tlie  erection  of  a  reinforced  con- 
crete bridge  over  the  Irish  Creek  in  Center 
Township,  Berks  County,  Pa.,  to  lie  know-n  as 
Centreport   Bridge. 

•|«Bids  will  be  received  until  10  a.  m..  April 
24.  l)y  D.  K.  Hoch,  County  Controller,  Read- 
ing, Pa.,  for  the  following  described  lumber 
to  Ije  used  for  reflooring  the  Lancaster  Ave. 
bridge:  15  pieces  li-in.  x  li-in.  x  12  ft.  long; 
3ti  pieces  3-in.  x  4-in.  x  15  ft.  long;  12  pieces 
3-in.  X  12-in.  x  14  ft.  long;  155  pieces  3-in.  x 
12-in.x  17  ft.  long:  1(J  pieces  3-in  x  r2-in.  x 
U  ft.  long:  10,744  ft.  board  measure  plank  2 
ins.  thick,  8%  ft.  long,  from  4  to  8  ins.  in 
width;  3ti,620  ft.  board  measure  plank,  3  ins. 
thick.  11  ft.  long,  and  from  8  ins.  up  in  width. 
-All  lumber  must  be  either  white  or  chestnut 
oak.  free  from  sap  and  bark  and  full  on  all 
edges  and  must  be  delivered  at  the  bridge  as 
required  by  the  Bridge  Inspector.  .All  bids 
must  be  accompanied  w-ith  a  certified  check 
equal  to  10%  of  the  aggregate  amount  of  the 
bid. 

•J»Bids  w-ill  be  received  until  10  a.  m.,  .April 
■22,  by  D.  K.  Hoch,  County  Controller,  Read- 
ing, Pa.,  for  the  erection  of  a  reinforced  con- 
crete arch  bridge  over  the  Iron  Stone  Creek 
in   Douglas   Township,   Berks   Countv,    Pa. 

®The  York  Bridge  Co.,  York,  Pa.,'  has  been 
awarded  the  contract  by  the  Montgomery 
County  Commissioners,  Norristown,  Pa.,  for 
the  construction  of  a  new  bridge  over  the 
Schuylkill  Canal  at  DeKalb  St..  Bridgeport, 
Pa.  The  new  canal  bridge  w-ill  be  constructed 
of  plate  girder.  It  will  be  10  ft.  wider  than 
the  bridge  that  at  present  spans  the  canal.  The 
floor  of  the  new  bridge  will  be  of  concrete. 
Work  w-ill  begin  immediately  upon  the  new- 
structure.  The  Commissioners  also  aw-arded 
the  contract  for  widening  the  bridge  across 
the  Gulf  Creek  at  Bird-in-Hand  to  James 
Smith,  whose  bid  was  $(i.!»2  cu.  yd.  It  is  es- 
timated that  the  cost  of  w-idenin'g  this  bridge 
in  accordance  with  the  width  of  the  roadwav 
will  be  $3,000. 

Bridge  viewers  are  selecting  a  site  for  the 
construction  of  a  bridge  over  the  river  at 
Falls  and  profiles  of  the  proposed  sites  on  the 
east  side  of  the  river  have  been  submitted  to 
the  County  officials  at  Wilkesbarre.   Pa. 

M.  C.  Kennedy.  Vice  President  and  General 
Superintendent  of  the  Cumberland  \'alley 
Railroad.  Chambersburg,  Pa.,  in  his  annual  re- 
port recommeiuls  the  construction  of  a  new- 
bridge  over  the  Susquehanna  River  between 
Lemoyne  and  Harrisburg,  Pa.  It  is  reported 
that  the  expense  of  constructing  a  bridge,  ac- 
cording to  the  style  planned  by  the  engineers, 
will  be  $400,000.  New  bridges  will  be  erected 
also  at  other  points  over  the  Potomac  River 
for  which  the  interstate  commerce  commis- 
sion has  given  the  Cumberland  Valley  Rail- 
road permission  to  create  a  reserve  fund  of 
$15,427.08  each  month  for  the  period  of  three 
years  frt>m  January   1,   1911. 

South  Dakota. 

•J^Bids  will  lie  received  until  8  p.  m.,  Mav  (I. 
by  Leroy  C.  Eastman.  City  Auditor,  Hot 
Springs,  S.  Dak.,  for  making  the  necessary  re- 
pairs and  alterations  on  the  Soldiers'  Home 
bridges,  situated  on  the  Southwest  side  of  the 
Home  Grounds  to  make  said  bridges  safe  for 
travel  of  all  public  conveyances. 

-At  an  election  held  in  Pennington  County, 
S.  Dak.,  it  was  voted  to  issue  bonds  amounting 
to  $50,000  for  the  construction  of  two  bridges 
over  the  Cheyenne  River  at  Wasta  and  the 
other  at  Creston.  General  plan  and  profile  for 
the  Wasta  structure  may  be  obtained  of  James 
Hartgering.  Citv  Engineer,  Rapid  City,  S 
Dak.  S.  H.  Lea,  Pierre,  S.  Dak.,  is  State 
Engineer. 

An  ordinance  is  now-  before  the  people  on 
referendum  providing  that  the  Chicago,  Min- 
neapolis, St.  Paul  &  Omaha  R.  R.  build  a 
viaduct  over  its  tracks  at  Grange  .Ave.,  Sioux 
Falls.  S.   Dak.     The  proposition  of  raising  the 


will  k 


grade  of  that  avenue  for  the  structi 
voted  on  at  the  coming  election,      I 

Tennessee. 

The  County  Court  at  a  recent  mc„„ .  ,, 
at  Shelbyville,  Tenn.,  appointed  a  Bri/r '''' 
mittee  to  solicit  bids  for  the  constl„  ," 
two  bridges,  one  over  Sugar  CreelC? 
other  over  Wartrace  Creek  ™' 


At  a  recent  meeting  of  the  Sulliv; 


!  County 


Court,   Blountville,   Tenn,,  $14,0(XI  «,,...- 
priated  out  of  the  sinking  fund  foihe  r  "' 
struction  of  a  bridge  over  the  Hols,  p- 
at    Yoakley's    Ferry,    also    $4,.500  oi  nf  ? 
ordinary  fund  for  the  construction  ol  hJ 
over   the   Holston    River   at   Shady  .J 
committee  was  appointed  by  the  cont,, 
for    bids    for    the    construction   of    il , 
across  Holston   River  at  the  end  offir 
Pike  to  be  known  as  the  Webb  andio', 
bridge  and  to  cost  $7,000.  ■  ' 

The  Humphreys  County  Court,  'av 
Tenn.,  has  voted  $3,000  for' the  consti-tj, 
a  bridge  over  Hurricane  Creek  near  d 

Texas. 

®The  Cit}  Conmiissioners  of  Dall;:T 
have  let  the  contract  for  the  constnioii 
concrete  bridge  over  Peak  Branch  a"x 
tion  and  Parry  Aves.  to  B.  T.  Davar 
AI.  Davis  at  $0,850.  The  structure  ']\ 
vide  for  a  double  track  of  the  stree-ai 
system  and  approaches  to  the  Se 
Grounds. 

®The  Spence-Howe  Construction  .,  Pm* 
Arthur,  Texas,  has  been  awarded  tliebn- 
by  the  Pleasure  Pier  Co.,  Port  Arir 
tlie  construction  of  a  bascule  bridge  de- 
canal at  that  place.  The  contract  n-e 
$29,300. 

Virginia. 

•J-Bids  will  lie  recei\ed  until  May  'in 
cahontas  County  Commissioners,  Malio'i 
Va.,  for  the  construction  of  severalri; 
C.  J.  McCarty  is  County  Clerk. 

A  committee  of  citizens  in  the  vijit 
Pineville  have  submitted  to  the  Bn 
County  Supervisors,  Powhattan,  Va.a 
for  the  construction  of  a  $25,000  brie 
the  James  River  at  Michaux  Ferry.  TIC 
ty  is  asked  to  pay  $8,000  toward  the  provi- 
ment. 

The  Tidewater  Council  No.  .30,  hasio     ' 
resolutions    favoring   the   construction! 
bridge  now  being  considered  to  giv.e|ti 
and   Norfolk,  Va.,   a  physical  connec-.n 

Washington. 

•J-Bids  will  be  received  until  11  a.  i  April 
22,  by  W.  J.  Roberts.  State  Highway  iin  ■ 
sioner,   Olympia,   Wash.,   for  the  comui 
of   tw-o  steel   highway  bridges,  one  alV^ 
land,    over   North    Fork   of   the  LevviK 
and  the  othef  hear  Mt.  \'ernon  over  tliik,,  ■ 
River. 

Canada. 

•{•Bids    will    lie    received    until   nooi  - 
30.  by  City  Commissioners,  Moose  Ja\ 
for  the  construction  of  a  reinforced 
subw-ay  under  the  Canadian  Pacific  R 
pany's  tracks  on  11th  .Ave.     Plans  and 
cations  may  be  obtained  of  the  City  ¥. 

•{•Bids  will  be  received  until  noon, 
by  I-"rank  Barber.  C.  E.,  57  .Adelaide  S 
Toronto,    Ont.,    for   the    construction 
Crete   abutments   and   concrete    floors 
following  bridges :     Malton   Bridg-;,  o 
Mimico   Creek  on  the  tow-n   line  bet« 
Counties  of  York  and  Peel  near  the  vi 
Malton,    for   the   Counties  of  York  ai 
North   Woodbridge  Bridge,  over  the 
River,  on   the   County  Road  in  the  T 
of  Vaiighan  near  the  Village  of  Woe 
for  the  County  of  York.     Cockburn's 
over  the  Hnmber  River,  on  the  road 
lots    15   and    1(),    Con    7,   in    the   Town 
Vaughan.    in    the    County    of   York,    I 
Township  of  Vaughan. 

Plans  have  been  prepared  by  the  ' 
Vancouver.  B.  C.  for  the  constructio 
viaduct  over  the  Canadian  Pacific  track 
Harris    to    Georgia    St 


ol 

i^'lU 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Alabama. 

Ihc'ity  Commissioners   nt    Birmingham, 
hje   awarded    the    following    contracts 
'■'■  ■  '^struction  of  about  .JK.OOO  sq.  yds.  of 
:;g:   McCartin    Paving   &  Construc- 
ting IHth  St..  north  from  (ith  Ave., 
!le  .-Xve.,  Jtith   St.,   north   from  8th 
th  .\ve..  and  Vlth  .\\c.  to  32d  St., 
with  Xorwood  .-Xve..  with  Standard 
lit,  including  about  *_i,(H)0  sq.  yds., 
sq.  yd. ;  Southern  .\sphalt  &  Con- 
1.,  for  paving  30th   St.,  south  from 
\ve.,    to    Highland    .\ve.    and    2(ith 
from  .\venue   H  to   Madison  Ave., 
t-concrete,   including    about    l.").00(t 
:   $1.3!i   per   sq,   yd.:    C.    M.    Burk- 
for  paving  one  block   of    .Avalon 
vo   coats   of   binder   macadam,    in- 
iit  •■>,IH)0  sq,  yds.,  at  $0.,S{<  per  sq.  yd. 
Carretson  &  Co.,   ll-io   Brown-Mark 
,   irmingliam,   .\la.,   have   been   awarded 
lOi  act  by  the  city  of  Booneville,   Miss., 
I.    alton.  Mayor,  for  the  construction  of 
'    ft.  of  concrete  sidewalks ;  also  .5,000 
grading  and   excavating  at  $8,260 
ks  and   appro.ximately   $l.j,000    for 
Bids  were  opened  .April  11. 
itlurn    Fuel    &    Material    Co.    has 
cd   the  contract   by   the    Board   of 
I  ibilc  County,  Mobile,  .Ala.,  lor  the 
f  7ti,!186  tons  of  gravel  at  $1.08  per 
'^l  tons  of  chert  at  $1.8.5  per  ton, 
::    any   point    in   the   county.      Bids 
oiicd  April  8.    C.  L.  Strange,  Room  11, 
;       Mobile    Bldg..     Mobile,    is    County 
w    Engineer, 

e   ommissioners    of    Talladega    County, 

d<i.    Ala.,    rejected     all      bids     received 

i  for   drairiing,    grading   and    surfacing" 

>•'!    approximately   J'i    miles    of   the 

lardisville    road.       The    work    was 

cost  $8,000.     W.  S.  Keller,  Mont- 

•I;  IS  State  Highway  Engineer. 

California. 

■Ji  contract  for  the  improvements  of  the 
«•  of  12th  St.,  from  Santa  Clara  St.  to 
Vnando   St.,   in  the   city   of   San   Jose, 

II  been  awarded  to  the  Ransome-Crum- 
.< .  at  $.17  per  sq.   ft.,   for  paving,  $.30 

III  ft.  for  curbing,  and  $.17  per  sq.  ft. 
[lers, 

Delaware. 

I  Levy  Court  at  Wilmington,  Del.,  has 
PI  the  following  contracts   for   building 

the  roads  for  which  bids  were  opened 
ij.March:  John  F.  O'Xeil,  West  Chester 
!  ft.  wide,  ]'/}  miles  long,  $10,132;  Pat- 
J.Mundy,  Pike's  Creek  road,  12  ft.  wide, 
1(  long,  $27,11011:  Patrick  J.'Mundy,  Mar- 
ti, Philadelphia  and  Baltimore   turnpipe 

of  a  mile  long,  $7.  I2fl. 

Florida, 

5  will  be  received  until  10  a.  m..  May  8, 
Jird  of  Duval  County  Commissioners, 
jiville.  Fla.,  for  furnishing  one  7-ton  tan- 
ad  roller.     Gail   L.   Barnard   is  Countv 

-■■• 

lis  will  be  received  until  In  a.  m.,  .April 
i^qard  of  Duval  County  Commissioners, 
iville,  Fla.,  for  the  clearing  and  grad- 
Steele.Ave.  ■■•n  the  Mayport  road  to  the 
C.  W.  Ellis  is  chairman  of  the  Board 
L.  Barnard  is  County  Engineer. 
Is  will  be  received  un'til  8  p.  ni..  Mav  7, 
•  Council.  Palatka,  Fla.,  for  furnishing 
ry  labor  and  material  for  the  construc- 
!  r)2,(MlO  sq.  yds  of  street  pavement, 
.•hen  gravel  .nnd  mound  shell  to  be  used, 
^tailings  is  Citv  Engineer 
itli  &  .Maule  of  Titusvil'le.  Fla.,  hav? 
varded  the  contract  by  the  Commission- 
St.  Lucic  County,  Fort  Pierce,  Fla.,  for 
onstruction  of'  hard-surface  roads. 
■  and  docks  at  $181,000,  for  which  bids 
'Pened  April  P.     Tlie  work  includes  the 


following:  100,000  cu.  yds.  of  excavation  and 
embankment,  <IO,000  cu.  vds.  of  hard-surface 
material,  7iio  Ii„.  ft.  of  trestle  bridges,  two 
docks  also  .,-),OiHl  cu.  yds.  of  embankment. 
IJ.  D.  &  C.  .M.  Rogers,  Fort  Pierce,  arc  Engi- 
neers. 

Georgia. 

•J»Bi<is  will  be  received  until  7:3il  p.  m..  May 
lo  (extension  of  date),  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  22,000  .sq.  yds.  of  vitrilied  brick,  wood 
block,  bitnlitliic,  granitoid  or  asphalt  pave- 
ment. Bids  must  be  addressed  to  J.  W.  Cal- 
lahan, Mayor,  Bainbridge,  Ga.  Jaiidon  Engi- 
neering Co.,  .Atlanta  and  Savannah,  Ga.,  En- 
gineer, 

•J-Bids  are  being  received  by  Board  of  Cobb 
County  Commissioners,  Marietta,  G:i.,  it  is  re- 
ported for  furnishing  a  12-ton  road  roller. 

•i"  1  he  City  Council  of  .Atlanta,  Ga.,  is  receiv- 
ing bids  for  the  paving  of  Marietta  St.,  be- 
tween Tabernacle  Place  and  N'orth  .Ave.,  on 
either  side  with  asphaltic  macadam  and  be- 
tween the  car  tracks  with  wood  blocks. 

Idaho. 

Shoshone  County  Commissioner  Charles  E. 
Lightner.  Wallace,  Ida.,  has  advanced  a  prop, 
osition  for  road  building  in  the  countv  and 
favors  the  issue  of  $l,iiOO,(MiO  in  bonds  to 
build  permanent  roads. 

Illinois. 

^Bids  will  be  received  bv  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  April  2.">,  for  furnishing  and  de- 
livering f.  o.  b.  shops  20(1  hand  carts  for  use 
of  the  Bureau  of  Streets,  according  to  plan:; 
and  specifications  on  tile  at  Room  40l),  Citv 
Hall. 

^Bids  will  be  received  by  L.  E.  McGami, 
Commissioner  of  Public  Works.  Chica.go,  111., 
until  II  a.  m.,  April  2o,  for  furnishing  and 
delivering  f.  o.  b.  city  asphalt  plant,  .i,"iOO  tons 
(approximately)  of  asphalt  surface  mixture 
and  2,000  tons  of  asphaltic  concrete  hinder, 
according  to  plans  and  specifications  on  file  at 
office.  Room  406,  City  Hall.  Cash  or  certifi.jd 
check  for  $.500  must  accompany  proposal. 

•{•Bids  will  be  received  until  8  p.  m..  .April 

24,  by  Board  of  Local  Improvements,  Collins- 
ville,  111,,  for  the  construction  of  Paving  Dis- 
trict No.  3,  including  the  following  approxi- 
mate quantities:  6,6.5(1  cu.  yds  of  excavation; 
13,8-50  sq.  yds.  of  vitrified  brick  on  4-in.  con- 
crete foundation :  7,400  lin.  ft.  of  granitoid 
combination  curb  and  gutter:  2,8.5n  lin.  ft.  of 
vitrified  pipe  12  to  24  in.  in  diameter,  ni  place; 
12  brick  catch  basins:  li  manholes.  --\  certified 
check  for  10  per  cent  of  the  amount  bid  must 
be  filed  with  each  bid.  .A.  C.  Powell  is  engi- 
neer of  the  board. 

•{•Bids  will  be  received  until  3  p.   m,  .April 

25,  by  Board  of  Local  Improvements,  Syca- 
more, III.,  for  the  construction  of  10,7.5!)  sq. 
yds.  of  brick  pavement  on  gravel  foundation 
on  State  St.  and  Washington  Place:  also  6,4-53 
lin,  ft.  of  concrete  curb  and  gutter  and  3,700 
cu.  yds,  of  earth  e.xcavation ;  14  storm  water 
inlets.  Further  information  mav  he  obtained 
of  J.  F.  Betty,  City  Clerk,  or  Walter  M.  Hay, 
City  Engineer,   Sycamore,   111. 

^•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago.  111.,  until  11 
a.  m„  .April  24,  for  furnishing  the  labor,  mate- 
rials, etc.,  necessary  to  construct  pavements 
in  the  following  streets  and  alleys.  E.  J. 
Glackin  is  secretary  of  the  hoard :  Halsted 
St.  system,  3,.52<l  lin.  ft.  concrete  curb  and  gut- 
ter, 6.200  sq.  yds.  asphalt;  36th  St..  1,800  lin. 
ft.  concrete  curb  and  gutter,  2,.320  sq.  yds, 
asphalt ;  Stewart  .Av.,  4,200  lin.  ft.  sandstone 
curbing,  8.710  sq.  yds.  asphaltic  macadam: 
Southport  .Av.,  .5.11(10  lin.  ft.  sandstone  curbing 
(5  in.  X  30  in.).  9,3.50  sq.  yds.  asphaltic  macad- 
am :  77th  St.,  3.220  lin.  ft.  concrete  curb  and 
gutter,  4,110  sq.  yds.  asphalt:  MarshfieM  .A v., 
6.50   lin.   ft.   concrete  curb  and   gutter,   760   sq. 


yds.  asphalt ;  May  St.,  w.  %,  350  lin.  ft.  con- 
crete curb  and  gutter,  9.50  sq.  yds.  asphalt ; 
Hillock  St,  3,900  lin.  ft,  concrete  curb  and 
gutter,  8,000  sq.  yds.  asphalt;  ,56th  St..  4,300 
lin.  ft.  concrete  curb  and  gutter,  6,780  sq.  yds. 
asphalt ;  .50th  St.,  6,070  sq.  yds.  gravel  con- 
crete curb  and  gutter,  9,230  sq.  yds.  asphalt: 
44th  Ct.,  6,625  lin.  ft.  concrete  curb  and  gutter, 
9,540  sq.  yds.  asphalt:  43d  .Av.,  5,300  lin.  ft. 
concrete  curb  and  gutter,  8,400  sq.  yds.  as- 
phalt; alley  Calumet  .Av.,  etc.,  1,540  lin.  ft. 
concrete  curb,  1,481)  sq.  yds.  brick;  alley,  Oak- 
wood  Blvd.,  etc.,  1,8(10  lin.  ft.  concrete  curb, 
1,410  sq.  yds.  brick:  alley.  Jackson  Blvd.,  etc., 
8(10  lin.  ft.  concrete  curb,  ,500  sq.yd.s.  granite 
block;  alley.  Calumet  .Av.,  etc.,  1.000  lin.  ft. 
concrete  curb.  800  sq.  yds.  brick;  allev,  Eiige- 
nk  St.,  1.200  lin.  ft.  concrete  curb,  9.50'  sq,  yds. 
brick.  The  work  includes  granite,  concrete 
combined  curb  and  gutter  unless  otherwise 
specified ;  (i  in.  Portland  cement  concrete  foun- 
dation, manhole  and  catch  basin  construction 
and  adjustment,  iron  grates,  covers,  etc.  Jno. 
B.  Hayes  is  Chief  Clerk  in  charge  of  profiles 
and  specifications. 

®The  Board  of  Local  Improvements  of  De- 
catur, III,,  has  rejected  all  bids  received  for 
the  paving  of  East  William  St.  It  awarded 
the  contract  for  resurfacing  of  North  Main 
St..  and  West  Xorth  St.,  with  asphalt  to  II.  P. 
Streicher  of  Memphis,  Tenn.,  at  $24,489  and 
$6,013  respectively, 

®Wm.  F,  and  James  P.  Ltxige  of  Monticello, 
Ind.,  have  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  Bement,  III., 
for  grading,  paving  and  curbing  Rodman  St., 
for  $16,634.  Bids  were  oi>ened  .April  6  by  W. 
J.  Day,  President  of  the  Board. 

®The  Board  of  Local  Improvements  of  Chi- 
cago Heights,  111.,  has  awarded  the  follow- 
ing contracts  for  paving  work :  McGavock 
Bros.  Construction  Co.,  Chicago  Heights  and 
Bcloit.  Wis.,  paving  West  End  .Ave.,  from  the 
.Michigan  Central  tracks  to  Main  St.,  with 
Marion  brick,  $24,226;  Chicago  Heights  Coal 
Co.,  for  paving  Forest  Ave,  and  Circle  Court 
with  asphalt  macadam  at  $4,350;  also  for  the 
paving  of  West  21st  St.,  from  Chicago  Road  to 
Euclid  .Ave.,  with  asphalt  macadam  at  $4,88;^. 
Other  bids  received  ort  the  work  were :  West 
End  .Ave.,  Chicago  Heights  Coal  Co..  $26,229; 
Pronger  &  Fletcher,  $27,341,  and  James  Cape 
&  Sons  Co.,  $2(i,5!l8:  Forest  .Ave.,  Pronger  & 
Fletcher,  $4,469:  Otto  Jaeger.  $4,-543,  and  Mc- 
Gavock Bros.,  $4,4-5(1;  West  21st  St.,  Pronger 
&  Fletcher,  $4,980;  McGavock  Bros,,  ,$-5,160. 

.An  engineer  of  the  Illinois  State  Highway 
Commission  has  inspected  12th  St.,  from 
the  city  limits  of  Rock  Island,  111.,  to  the  en- 
trance of  Chippiannock  Cemetery,  and  the 
Center  Station  road,  from  9th  to  12th  St.  It 
is  proposed  to  improve  these  roads  with  as- 
phalt.    A.  N.  Johnson  is  State  Engineer. 

.Anlboy  Township,  .Amboy,  111.,  at  a  recent 
election  voted  a  tax  levy  at  the  rate  of  $.30 
on  each  $l(i(l  of  the  assessed  valuation  of  all 
taxable  property  each  year  for  five  years,  for 
the  purpose  of  constructing  roads.  J.  E.  Lewis 
is    Town    Clerk. 

The  Board  of  Local  Improvements  of  .Au- 
rora, III.,  has  decided  on  the  paving  of  Grand 
Ave.,  from  Walnut  St.  to  Illinois  .Ave.,  with 
asphalt.  The  work  w-ill  be  done  this  sum- 
mer. 

Citizens  of  Monmouth,  111.,  are  considering 
another  paving  district,  being  South  D  St.,  be- 
tween Broadway  and  4th  .Ave.,  including  also 
West  1st  .Ave.,  between  B  and  D  Sts. 

The  City  Council  of  Bloomington,  111.,  has 
under  consideration  the  paving  of  the  follow- 
ing portions  of  streets  with  brick  pavement : 
Washington  St.,  from  Fast  to  the  Illinois  Cen- 
tral R.  R.  tracks:  Morris  .Ave.,  from  Washing- 
ton to  Wood  St. ;  Center  St.,  from  Miller  to 
Stewart  St.;  Clay  St.,  from  State  to  Mercer 
Ave. ;  Woodlawn,  from  Grove  to  Clay  St. : 
Vale  St.,  from  Grove  to  Clay  St. ;  Mercer  .Ave.. 


•J»  indicates  work  now  open  for  bids.     *  indicates  a  contract  let  recently. 
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from  Grove  to  Clay  St. ;  Taylor  St.,  from  Vale 
to  Mercer  Ave.:  Morris  Ave.,  from  Chestnut 
to  Seminary  Ave. ;  Seminary  Ave.,  from  Mor- 
ris Ave.  to  the  C.  &  A.  tracks;  Taylor  St.. 
from  -Mlin  St.  to  Morris  Ave.;  Robinson  St.. 
from  Grove  to  Clav  Sts. ;  Clayton  St.,  from 
Bell  to  Miller  Sts.;  Clinton  St..  from  Clay  to 
Lincoln  Sts.;  Phoenix  Ave.,  from  Franklm 
Ave.  to  Fell  Ave. ;  Emerson  St.,  from  Franklm 
.'^ve.  to  Fell  Ave.;  Clinton  St..  from  Chestnut 
to  Monroe  Sts. ;  West  Market  St.,  from  Center 
to  Howard  to  either  widen  or  resurface  pave- 
ment. 

Citizens  of  Milford  Township,  Iroquois 
County,  111.,  are  agitating  the  construction  of 
a  mile  or  more  of  brick  highway  in  that  town- 
■ihip,  extending  north  and  south  from  the  town 
of  Milford. 

Following  arc  the  low  bids  received  by  the 
Board   of   Local    Improvements,   Chicago,   111., 
for  furnishing  materials,  labor,  etc.,  necessary 
to     construct     pavements     in     the     following 
streets:     3,840  lin.  ft.  concrete  curb  and  gutter 
at   05   cts,   7,700   sq.   yds.   asphalt   at   $2,   total 
$19.03o.    The    American    Asphalt    Paving    Co., 
133    W.    Washington    St.;    Blanche    St.,    L740 
lin    ft.  concrete  curb  and  gutter,  64  cts.,  '2.730 
sq.    vds.    asphalt    $2.16,    total    $7,438,    Parker- 
Washington    Co.,    133    W.    Washington     St.; 
Cornelia  Ave.,  4,900  lin.   ft.  concrete  curb  and 
gutter  at  65  cts.,  7,730  sq.   yds.   asphalt  $1.!»7. 
total    $20,069.    The    American   Asphalt    Paving 
Co. ;  Dickens  Ave.,  2,.340  lin.  ft.  concrete  curb 
and  gutter  at  64  cts,  3.700  sq.  yds.  asphalt  at 
$2.12,    total    $1,018,    Parker    Washington    Co. ; 
Diversey   Ct.,  2,400   lin.   ft.   concrete  curb   and 
gutter  at  60  cts.,  4,550  sq.  yds.  asphalt  at  $2.18. 
total    $9,.598,    American    Asphalt    Paving    Co. ; 
88th  St..  1,360  lin.  ft.  concrete  curb  and  gutter 
at  65  cts.,  2,150  sq.  vds.  asphalt  at  $2.16,  total 
$6,196,    Parker    Washington    Co. ;    Ems    St., 
2,015   lin.   ft.   concrete   curb   and   gutter   at   64 
cts.,  3,000  sq.  yds.  asphalt  at  $2.03,  total  $6,090. 
Parker   Washington   Co. ;    14th    PI.,   2,550   hii. 
ft.   concrete   curb  and   gutter   at  65   cts.,   4,900 
sq.   yds.   asphalt  at  $2.05,  total   $12,678,  R.   F. 
Conway    Co.,    133    W.    Washington    St.;    42d 
Ave.     12,500   lin.   ft.   concrete  curb  and   gutter 
at  65  cts.,  20,300  sq.  yds.  asphalt  at  $2.04,  total 
$53,277.    Standard    Paving    Co.,    1101    S.    48th 
Ave. ;  51st  Ave.,  2,755  lin.  ft.  concrete  curb  and 
gutter  at  60  cts,  4,550  sq.  yds.  asphalt  at  $2.18, 
total  $12,646,   Standard   Paving  Co.;   53d   Ct. 
4,665   lin.    ft.   concrete   curb   and   gutter   at   65 
cts.,  7,215  sq.  yds.  asphalt  at  $2.09,  total  $15,079, 
The  American  Asphalt  Paving  Co.;  Frankfori 
St.,   1.995   lin.   ft.  concrete   curb  and  gutter  at 
64   cts.,   2,975   sq.   yds.    asphalt   at  $2.05,   total 
■    $7,970,  Parker  Washington  Co.;  Francisco  St.. 
1.300    lin.   ft.   concrete   curb   and   gutter   at   65 
cts.,  2,110  sq.  yds.  asphalt  at  $1.98,  total  $5,611, 
R.  F.  Conway  Co. ;  Haynes  .^ve.,  2,700  lin.  ft. 
concrete  curb  and   gutter  at  65  cts.,  4,100   sq. 
vds.  asphalt  $2.05,  total  $11,285,  R.  F.  Conway 
Co. ;  Hollywood  Ave.,  .380  lin.  ft.  concrete  curb 
and   gutter   at   65  cts.,  540  sq.   yds.   asphalt  at 
$2.01,    total    $1,750.    Barber    .\sphalt    Co.,    133 
W.  Washington   St. :    Houston  Ave.,  5,190  sq. 
vds.  asphalt  at  65  cts..  13,500  sq.  yds.  asphalt 
at  $2.06,  total  $27,810,  Parker  Washington  Co. ; 
Leavitt    St..    1,400    lin.    ft.    concrete    curb    and 
gutter  at  65  cts.,  2,300  sq.  yds.  asphalt  at  $1.94. 
total    $6,495,    The    .American    .\sphalt    Paving 
Co.;   Lincoln    St.,   1.130   lin.    ft.   concrete   curb 
and  gutter  at  65  cts.,  2,170  sq.  yds.  asphalt  at 
$2.03.  total  $6,076.  The  American  Asphalt  Pav- 
ing   Co.:    Paulina    St.,   2,220    lin.    ft.    concrete 
curb  and  gutter  at  60  cts.,  4,450  sq.  yds.  asphalt 
at    $2.09,    total    $11,267,     Parker    Washington 
Co.;    E.    V2   Robey   St.,   1,290   lin.    ft.   concrete 
curb   and  gutter  at  60  cts..  2,020   sq.  yds.   as- 
phalt at  $2.02,  total  $5,641,  The  American  As- 
phalt  Paving  Co.;  25th   St.,  1,3.50  lin.   ft.  con- 
crete curb  and  gutter  at  65  cts.,  2.170  sq.  yds. 
asphalt   at   $2.03,    total   $6,076,    The    American 
.•\sphalt  Paving  Co. ;  N.  %  37th  St..  2,3-30  lin. 
ft   concrete  curb  .and  gutter  at  65  cts.,  3,820  sq. 
vds.  asphalt  at  $1.97,  total  $10,201,  The  Ameri- 
can   .Asphalt    Paving   Co. ;   Wrightwood   Ave., 
3  040   lin.   ft.    concrete   curb   and   gutter   at   65 
cts,  5,000  sq.  yds.  asphalt  at  $2.06,  total  $14,144, 
The    American    .Asphalt    Paving    Co. ;    Belden 
Ave.   system,   6,195   lin.    ft.   concrete  curb   and 
"Utter  at  65  cts,  9,495  sq.  yds.  asphalt  at  $2.10, 


total  $19,939,  The  American  .Asphalt  Paving 
Co.;  Belden  Ave.,  system,  6.195  lin.  ft.  con- 
crete curb  and  gutter  at  65  cts.,  9,495  sq.  yds. 
asphalt  at  $2.10,  total  $19,939,  The  American 
.Asphalt  Paving  Co.;  Washington  Ave.,  6,710 
lin  ft.  concrete  curb  and  gutter  at  61  cts, 
1(1.020  sq.  yds.  asphalt  at  $2.10,  total  $27,7.52, 
Parker  Washington  Co.;  Central  Park  Ave. 
.system,  33,890  lin.  ft.  concrete  curb  and  gtit- 
ter  at  65  cts.,  .52..360  sq.  vds.  asphalt  at  $2.06, 
total  $142,541,  R.  F".  Conway  Co.  Total  bid 
includes  sidewalk  construction,  6  in.  Portland 
cement  concrete  foundation,  manhole  and 
catch  basin  construction  and  adjustment,  iron 
grates,  covers,  leds,  etc.  Bids  opened  April  3. 
"  Plans  have  been  prepared  by  Engineer  John 
C.  Gibson  of  Duquoin,  111.,  for  the  construction 
of  37,262  sq.  yds.  of  vitrified  brick  pavement  111 
that  citv  at  an  estimated  cost  of  $84,785.  1  i":e 
work  will  include  concrete  base  on  a  2-in.  sand 
cushion,  sandstone  and  marginal  curb,  and 
grout  filler  .covered  with  %  sand.  A  hearing 
upon  this  improvement  will  be  held  April  27. 
E.  E.  Jacobs,  H.  Alber  and  J.  H.  Gregory  are 
in  charge  of  the  work. 

Plans  have  been  prepared  bv  Engineer  John 
R.   Seibert.  422  Court   St.,   Pekin,  111.,  for  the 
construction  of  32,520   sq.  yds.  of  brick  pave- 
ment  in   Margaret   and   Elizabeth   St.   District. 
The    work    will    include    concrete    foundation. 
3.425  reset  curb.  9.900  new  concrete  curb,  ce- 
ment grout.  10,700  cu.  yds.  of  excavation.    The 
Council  passed  upon  the  improvement  April  15. 
Plans   have  been   prepared  by  John   R.   Sei- 
bert, 422  Court   St.,  or  329  Elizabeth   St.,  Pe- 
kin, III,  for  the  construction  of  13,770  sq.  yds. 
of  brick  pavement  on  Broadway  St.,  at  an  esti- 
mated cost  of  $27,059.     The  work  will  include 
concrete    foundation.    8.300    ft.'  of    curb,    bitu- 
minous tiller  and  4.590  cu.  yds.  of  excavation. 
Indiana. 
^Bids  will  be  received  until  10  a.  m..  April 
19.  by   Board  of   Public   Works,   Indianapolis, 
Ind.,    for   the    following    contracts;      For    the 
improvement  of  the  First  Alley  west  of  Dela- 
ware St.,  from  the  south  property  line  of  32d 
St.  to  the  north  property  line  of  30th   St..  by 
grading  and  paving  the  roadway ;  for  the  im- 
provement of  Brookville  Ave.,  from  the  north 
property  line  of  Washington  St.  to  the  south 
property   line   of    New    York    St.,   by   grading 
graveling    and    rolling   the    roadway;    for   the 
improvement  of  Minnesota  St.,  from  the  east 
property  line  of  Shelby  St.  to  the  west  prop- 
erty line  of  Churchman  Ave.,  by  grading,  grav- 
eling  and    rolling   the    roadway ;    for   the   im- 
provement of  Ruckle  St.,  from  the  south  prop- 
erty line  of  30th  St.  to  the  north  property  line 
of  Fall  Creek  Boulevard,  by  grading  and  pav- 
ing the  roadway ;  for  the  improvement  of  Min- 
nesota St.,  from  the  east  property  line  of  Shel- 
by   St.,   to  the  west   curb   line  of   Churchman 
.Ave.,  north  side,  and  from  east  end  of  bridge 
over  Pleasant  Run  to  east  curb  line  of   State 
Ave.,   south   side,   by  grading   and   paving  the 
sidewalks;   for  the   improvment  of   Woodland 
Drive,  from  the  north  curb  line  of  Washington 
St.  to  the  south  property  line  of  Ohio  St.,  by 
grading,  graveling  and  rolling  the  roadway. 

•f-Bids  will  be  received  until  7  p.  m.,  April 
23,  by  Board  of  Public  Works.  Monticello, 
Ind.,  for  a  brick  pavement  in  Broadway  St. ; 
cement  sidewalks  and  gutter  and  crushed  stone 
pavement  in  Market  St. ;  brick  pavement  in 
allev;  sewer  in  alley.  W.  I.  Gridley  is  City 
Clerk. 

•J«Bids  will  be  received  until  11  a.  m..  May 
21,  by  Board  of  Benton  and  Tippecanoe  Coun- 
ty Commissioners,  Fowler.  Ind.,  for  the  con- 
struction of  a  gravel  road  on  the  line  between 
said  counties.  Lemuel  Shipman  is  Auditor  of 
Benton  County,  Fowler,  Ind. 

4*Bids  will  be  received  until  10  a.  m..  May 
7,  by  Board  of  Montgomery  County  Commis- 
sioners, Crawfordsville,  Ind.,  for  the  grading, 
draining  and  paving  the  M.  C.  Graves  et  al., 
road  in  Coal  Creek  Township.  Luther  Long  is 
chairman  of  the  Board  and  B.  R.  Engle  is 
County  Auditor. 

•J»Bids  will  be  received  until  11 :30  a.  ni.. 
May  7,  by  Board  of  Clay  County  Commis- 
sioners. Brazil,  Ind.,  for  the  construction  of  a 
road  on  the  line  between  Jackson  Sugar  Ridge 
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and  Washington  Townships, 
is  Clay  County  Auditor. 

4»Eids  will  be  received  until  10  a.  niy,,! 
by  Board  of  Cass  County  Commissior^  ] 
gansport.  Ind.,  for  the  construction  i,j  . 
in    Eel   Township.     J.    E.   Wallace  i^,|^,,, 
.Auditor.  |     '' 

^Bids  will  be  received  until  1  p.  niMjy? 
by  Board  of  Wabash  County  Comn%5„' 
Wabash,  Ind.,   for  the  construction  0  ujj 


jravel    or    macadam,      in     Chester 


'tnship. 


Daniel   Showalter   is  County  Auditorj 

•J»Bids  will  be  received  until  May  7.',  Q^i 
missioners  of  Knox  County,  Vinceiiii^  j^j 
for  the  construction  of  four  roads,  jlh^  f 
Scott  is  County  Auditor. 

•J«Bids  will  be  received  until  10  a.  iv.\\^..y 
by  Board  of  Howard  County  Commiont;;' 
Kokomo,  Ind.,  for  the  construction  ofgr^jl 
road  in  Liberty  Township  and  one  onne  l)(! 
tween  Taylor,  Howard  and  Center  Trnshipt 
.A.  B.  Easterling  is  County  .Auditor. 

•J»Bids  will  be  received  until  2  p.  nnfa.  ; 
by   Board  of   Monroe  County  Coinmioii.:s, 
Bloomington.   Ind.,   for  the  construct   , 
stone  road  in   Salt   Creek  Township,  [a- 
Blakely  is  County  Auditor. 

•J-Bids  will  be  received  until  1 :30  p.  „ ";,, 
6,  by  Board  of   Washington  County  imi,". 
sioners,   Salem,   Ind.,    for   the  construor 
roads     in  Vernon    and     Howard    Tois|  , 
Frank  S.  Munkelt  is  County  Auditor. 
^•Bids  will  be  received  until   I  p. 
6,  by  Board  of  Benton  County  Comininr,i.| 
Fowler,    Ind.,    for    the    construction 
roads  in  Parish  Grove  Township  anum-i 
Grant  Township.     Lemuel   Shipman  isoi;ia 
-Auditor. 

•f'Bids  will  be  received  until  2  p.  m.fayj 
by  Board  of  Rush  County  Conimi  ir.'-. 
Rushville,  Ind..  for  the  construction 
adam  road  in  Rushville  Township,  J 
is   County  .Auditor. 

^•Bids Will  be  received  until  I  p.  ni.la 
by   Board  of  Jennings  County  Coninii:  1 
Vernon,   Ind.,   for  the  construction  '>t 
road  in  Geneva  Township.     M.  W.  l!i,.<: 
County  .Auditor. 

•I«Bids  will  be  received  until  1  p.  m..;j 
by  Board  of  Switzerland  County  Comiisi 
ers,  Vevay,  Ind.,  for  the  constructio  o' 
highway  in  Pleasant  Township.  Sec  ( 
bertson'  is   County  Auditor. 

^•Bids  will  be  received  until  1  p.  ra.,  !a 
by  Board  of  Decatur  County  Coramism- 
Greensburg,  Ind.,  for  the  construction 
free  macadam  road  in  Sand  Creek  Topi 
L.  W.  Sands  is  County  Auditor. 

•J«Bids  will  be  received  until  2  p.  m.,  a 
by  Board  of  Newton  County  Commis  1. 
Kentland.  Ind.,  for  the  construction  1 
macadamized  roads  in  Lake  Township  i 
Bringham  is  County  .Auditor. 

•|«Bids  will  be  received  until  10  a.  m..  a; 
bv    Board   of    Tipton    County   Commisr' 
Tipton,  Ind.,  Sot  the  construction  of  a- 
road  in  Cicero  Township.     H.  J.  Trapb:.' 
County  Auditor. 

•{•Bids  will  be  received   until  noon,   iv 
by    Board   of    Miami    County   Commis^ni 
Peru,    Ind.,   for   the   construction  of  n  ■• 
Peru  and  Jackson  Townships.     Frank  1 
Elhenv  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  ni.,  < 
by    Board    of    Grant    County    Commis- 1 
Marion.  Ind.,  for  the  construction  of  a 
and  stone  road  in  Pleasant  Township. 
Kimball   is  County  Auditor. 

^•Bids  will  be  received  until  2  p.  m.. 
bv  Board  of  Blackford  County  Ccmir 
ers,  Hartford,  Ind.,  for  the  constriictii' 
macadam  road  on  the  line  dividing  H: 
and  Tackson  Townships  ;  also  macadam 
Washington  Township.  James  Cronin. 
County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m..  pi' 
24,  by    Board   of   Public  Works,  Indian '!! 
Ind.,  "for  the  following  contracts:  For  1. 
provement  of  Fletcher  .Ave.,   from  east 
erty  line   State  .Ave.  to  west  property  ' 
St.'  Paul  St.,  by  grading  and  paving  tin 
way ;  for  the  improvement  of  first  alley 
of  "Pratt  St.,  from  west  property  line 
Ave.  to  east  property  line  of  first  alle; 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ave.,   by   grading   and   paving   the 

a5  tor  the  improvement  of  Goode  Ave.. 

from  southwest  property  hne   Uni- 

'.e   to  northeast  property  line  Beech- 


^'  by  curbing  outer  edges  of  road- 
fl  the  improvement  of  Goode  .\ve.. 
ci'  from  southwest  property  line  of 
w'd  Ave.,  by  grading  and  paving  .side- 
i  the  improvement  of  Kealing  Ave., 
Jth  sidewalk  of  Washington  St.  to 
J>walk  of  Now  York  St.,  by  grading 
n'ng  the  sidewalks;  for  the  im- 
wl  of  Kealing  Ave.,  from  north  prop- 
m.Vashington  St.  to  south  property  line 
Vk  St.,  bv  grading  and  paving  the 
a  for  tiie  improvement  of  Westmore- 
Vv  west  side,  from  south  property  line 
si'to  north  property  line  second  alley 
o  10th  St.,  by  grading  and  paving  the 

le  Board    of    Commissioners    of    Cass 

y  Logansport,     Ind.,    J.     E.    Wallace, 

jr  awarded   the    following   contracts    at 

rierm:     Crane  Road  No.  1,  to  Hynian 

r    Logansport:  Crane  Road  No.   2, 

'Hale.  Logansport;  concrete  work 

Js.  Buniettsville.  Ind.,  and   Walter 

I,  ugansport ;  Kredone  bridge  floors  to 

k  ;11,  Logansport. 

CI  man  &  Ferguson  have  been  awarded 

n  ict  by  the  Board  of  Crawford  County 

li  oners,  English.  Ind..  for  the  grading, 

IT  ind  paving  with  stone,  etc..  of  roads 

Run    Township   at   $5,965.      Buh 

April  L 

Cittrick  and  Anthony  Englehart  ot 

•  d.,  have  been   awarded   the   con- 

lloard  of  Davies  County  Commis- 

-hington.    Ind..    for    the    construc- 

gravel   and   macadam   roads    in 

■jwnship.      The    Commissioners    also 

iea  road  in  Washington   Township  to 

■    ••  ;!eman  of  Washington.  Ind.     Bids 

April  6. 

urn  Construction  Co.  is  the  prob- 
er for  the  paving,  grading,  curb- 
ring  of  Baltimore  St..  in  Michi- 
■  i      Bids  were  opened  April  2.     H. 
Cit\-  Engineer. 

rd  of  Wells  County  Commission- 
Ind.,  awarded  the  following  con- 
1     road    work    for    which    bids    were 
d.pril  8  by  L.  A.  Williamson,  Auditor: 
rth,  Bliiffton.  macadamize  Bend   St . 
rles  Hcnlev.  Bluffton.  Poneto  St.. 
i   $7  7.32:  James  R.  Crosbie,  BlufT- 
:ig   Camace    Road.    $2,174;    J.    N. 
n.  graveling  Stogill  Road,  $-3,620. 
Council  of  Fort  Wayne,  Ind..  has 
contracts  for  the  construction  of 
the  citv  as  follows:   Grace  Con- 
.  Fort  Wayne,  for  paving  the  foi- 
ls with  asphalt:   Butler  St.,   from 
■1  I^favette.  Kinnaird  Ave..  South 
.from  Organ  Ave.  to   Creighton 
iarrisr.n  St..   from   the  alley  south 
,.  to  Butler;  Brooks  Construction 
:    [laving    Walnut    St..    from    Fairfield 
(  Mine   St..   with   Bessemer  block,   and 
-^t .  from  Suoerinr  St.  to  the  Trent- 
1  with  vitrified  block :  Moerllering 
:    Co..    for    paving    4th    St..    from 
Clinton  with   Metropolitan   block. 
;   Lane,  from   Main  to   Pearl,   and 
n.   from    Main    to    Superior,   with 
:k.     Bids  for  the  paving  of  Laku 
:  .  Maumee  .\ve,  from  Walton  Ave.  to 
H  St.,  are  still  under  consideration. 
'"•  ^-:\n\  of  Public  Works  of  Vincennes. 
warded   the  contract?   for  the   im- 
.:  of  Lyndale  Ave.,  from  2d  St.  to  the 
•ei  aute  road  and  for  the  improvement  of 
ilj  St.,  from   1st   St.  to   11th   St.,  to   the 
Iki    Construction    Co.,    of    Terre    Haute, 
loth  streets   are  to   be   improved   \vith 
;r|  walks  and  stone  curbing.     The  item- 
Is   of   the    successful    contractor    are: 
^■■e— Walks  $.09  per  sq.  ft.,  curbing 
Iin.  ft.,  allev  crossings  $.10  per  sq. 
:as  St.— Walks  $.10  per  sq.  ft.;  $.44 
r  it.  for  curbing,  $.1.5  per  sq.  ft.  for  alley 
S'  :s. 
iring  will  be  held   at    10   a.   m..,  April 
Board  of   Public   Works.   Logansport, 

^  indicates 


Ind.,  on  the  matter  ui  imjiroving  Burlington 
Ave.,  from  the  south  end  of  the  bridge  over 
the  south  branch  of  the  Wabash  River  to  the 
south  line  of  Mildred  St.,  by  grading  and  pav- 
ing the  roadway  with  granite  block,  cement 
concrete,  brick  or  wooden  block,  laid  on  a 
o-in.  gravel  or  broken  stone  concrete  founda- 
tion, from  curb  line  to  curb  line,  to  an  uni- 
form width  of  .5S  ft.  from  face  to  face  of 
curbs,  including  the  space  occupied  by  gutters 
and  the  necessary  marginal  finish,  cement 
curbing  or  cement  curb  and  gutter  combined, 
all  as  shown  on  plans  in  accordance  with  the 
profiles,  details  and  specifications  on  file  in 
the  office  of  the  Department  of  the  Board  of 
Public  Works  of  the  city.  The  cost  of  the 
work  is  estimated  at  about  $40,000.  H.  H. 
Thompson  is  City  Engineer. 

Following  bids  were  received  by  the  City 
Council  of  Goshen,  Ind.,  for  the  construction 
of  vitrified  brick  pavement  on  Pike  and  1st 
Sts. :  W.  W.  Hatch  &  Sons — Conibin;ition  con- 
crete curb  and  gutter.  $.3.'>  per  Iin.  ft. ;  stone 
curb,  $.50;  circular  stone  curbing,  $1.38;  Met- 
ropolitan brick,  per  sq.  vd,  $1.31 ;  Deckman 
Duty,  $1.31;  Terre  Haute,  $1.30'/«! ;  Hocking 
Valley,  $1.31;  Postom,  $1.31;  paving  on  con- 
crete foundation,  $1.63.  asphalt  filler,  $.19;  tar 
filler,  S.02;  sand  filler.  $.01  ;  cement  filling  $.07; 
excavating,  $.25  per  cu.  yd.;  catch  basins,  $14; 
man  holes,  $30 ;  catch  basins  and  man  holes 
reset.  $2;  $.20  extra  for  cru.shed  stone  with 
concrete.  Cement  walks,  $14  per  sq.  ft.  Smith, 
Douglas  &  Witt,  Goshen — Cement  walk,  $.15 
per  sq.  ft.;  concrete  curb,  $.22;  combination 
curb  and  gutter,  $.44 ;  stone  curb,  $.-52 :  Besse- 
mer brick,  $1.86;  Hocking  Valley,  $1.84:  Met- 
ropolitan. $1.86;  Postom,  $1.53;  brick  on  con- 
crete foundation,  $1.95;  catch  basins,  $21..50; 
manholes.  $40;  reset.  $5;  crushed  stone.  $.22 
additional.  Henry  Cripe.  Goshen— Curb  and 
gutter,  $.34;  cement  walk.  $.10;  stone  curb. 
$.50;  circular  stone  curb,  $1.40;  Metropolitan 
brick,  $1.47;  Bessemer  brick,  $1.48;  Postom. 
$1.46;  Hocking  Vallev.  $1.48;  concrete  foun- 
dation. $.:38:  asphalt  filler.  S.2i>:  tar  filler  $(l!l; 
sand  filler,  $.02 ;  cement  filler,  $.07 ;  excavating, 
$.25:  catch  basin.s.  $18;  manholes.  $-35;  reset, 
$3:  $.20  additional  for  crushed  stone. 

City  Engineer  August  Pfafflin  of  Evans- 
ville.  Ind.,  has  submitted  his  report  to  the 
Board  of  Public  Works  on  the  petitions  for 
the  improvement  of  Linwood  Ave.,  from  Mon- 
roe Ave.  to  Green  River  Road.  Oakley  St., 
from  Pennsvlvania  to  Illinois  St.,  and  West 
Illinois  St.,  from  9th  .\ve.  to  St.  Joseph  .\ve. 
The  cost  is  estimated  at  $11,276  for  Linwood. 
$44,878  for  Oakley  St.,  and  $21,300  for  West 
Illinois   St. 

The  City  Council  of  Shelbyville,  Ind..  has 
voted  in  favor  of  the  paving  of  South  1st  St. 
with  vitrified  brick  on  a  cement  foundation 
and  asphalt  cushion. 

The  City  Council  of  Connersville.  Ind.,  con- 
templates paving  the  following  streets  this 
vear:  Eastern  Ave.,  from  1st  to  11th  St.;  Cen- 
tral Ave.,  now  partly  paved  with  brick,  from 
the  stone  bridge  over  the  canal  north  to  Vir- 
ginia Ave.,  north:  Western  Ave.,  from  3d 
St  to  the  present  brick  pavement  at  l!th  St.: 
Washington  St..  from  -5th  to  7th  St.:  Grand 
\ve  from  the  present  brick  section  between 
6th  and  7th  Sts.  to  the  south  line  of  the  city 
cemeterv  The  cross  streets  on  which  it  is 
pronose'd  to  place  paving  are  4th.  5th  and  <th 
Sts.'.  from  Eastern  Ave.  to  Western  Ave. 

City  Engineer  Henrv  W.  Klausmann  of  In- 
dianapolis, Ind.,  has  prepared  plans  and  speci- 
fications for  the  paving  of  Madison  Ave.,  from 
the  Pennsvlvania  R.  R.  tracks  to  Raymond  St. 
The  estimated  cost,  based  on  wood  block  pav- 
ing, is  $37,408.  (^ 

Petitions  for  the  paving  of  Park  Place  Sts.. 
from  the  i\Iyers  Road  on  the  east  to  the  Alex- 
andria pike  on  the  north,  and  also  for  {h^  ™: 
provement  of  Cincinnati  -^^e.  and  W  hee'er 
\v.  under  the  three-mile  road  law,  have  been 
presented    to   the    City   Council   of    Anderson, 

^"City  Engineer  H.  H.  Thompson  of  Logans- 


port "Ind.,  has  completed  plans  and  .specifica- 
tions  for 'paving   Burlington  .^^^^  with  brick 
The  estimated  cost  is  placed  at  $.^8.01"'. 
work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Iowa. 

•{•Bids  will  be  received  until  7:30  p.  m., 
April  .30,  by  City  Clerk,  New  Hampton,  la.,  for 
the  construction  of  about  10,000  sq.  yds.  of  ce- 
ment concrete  pavement  and  about  9,200  Iin. 
ft.  of  curbing. 

®The  City  Council  of  Marshalltown,  la.,  has 
let  the  contract  for  the  construction  of  33^2 
blocks,  or  about  48,500  sq.  yds.  of  concrete 
paving  to  Elzy  &  Carlson  of  Marshalltown  at 
$1.08  per  sq.  vd.  Other  bidders  were :  J.  S. 
McLaughlin  &  Sons.  Red  Oak.,  la.;  F.  K. 
Hahn,  Cedar  Rapids,  la.;  Lytton  &  Reinkling 
Construction  Co.,  Dcs  Moines,  la.,  and  Dear- 
born &  Jackson,  Cedar  Rapids,  la. 

®The  City  Council  of  Eagle  Grove.  la.,  has 
awarded  the  contract  for  the  placing  of  as- 
phallic  ctmcrete  paving  to  the  Des  Moines 
Asphalt  Co..  Des  Moines,  la.,  at  $1.37  8/10 
|ier  sq.  yd.,  and  the  contract  for  the  construc- 
tion of  curbs  and  gutters  to  C.  H.  .\tkinson. 
Watertown.  S.  Dak.,  at  $.49.  Bids  were 
opened   .-\pril   18. 

The  City  Council  of  Mason  City,  la.,  has 
passed  a  resolution  of  necessity  for  the  pav- 
ing of  East  5th  St. 

The  Polk  County,  la.,  surveyors  will  sur- 
vey tlie  road  between  Des  Moines  and  .\nk- 
eny  in  order  to  make  plans  for  the  permanent 
improvement  of  that  thoroughfare.  It  is  prob- 
able that  the  road  will  be  paved  with  brick 
or  cement. 

The  City  Council  of  New  Hampton.  la.,  has 
voted  to  pave  Broadway,  from  Main  St.  to  the 
Milwaukee  depot. 

Kansas. 

•{•Bids  will  be  received  until  8 :30  a.  in.,  April 
22,  by  City  Clerk,  Abilene,  Kan.,  for  the  con- 
struction of  2'/4  miles  of  brick,  asphalt,  con- 
crete, asphaltic  concrete,  sarcolithic  or  Has- 
sam  pavement  and  curb  and  gutter.  ,Kenyon 
Riddle  is  City  Engineer.  .,( 

The  City  Council  of  McPherson.  Ka-n.,  has 
passed  an  ordinance  providing  for  the  paving 
of  Kansas  .\ve..  from  past  the  Rock  Island  R. 
R.  through  and  past  the  Union  Pacific  and 
Missouri  Pacific  Ry. 

Louisiana. 

The  DeSoto  Police  Jury.  Mansfield,  La.,  has 
decided  to  complete  the  road  to  the  Sabine 
Parish  line,  and  to  complete  the  road  to  Lo- 
gansport. and  to  build  a  road  from  Mansfield 
to  the  Red   River   Parish  line. 

The  City  Council  of  Lake  Charles.  La.,  has 
adopted  an  ordinance  providing  for  paving  five 
of  the  principal  streets  of  the  city ;  North 
Ryan,  Broad.  Kirby.  Pujo.  Hodges  and  Di- 
vision. Bids  will  be  asked  for  and  work  start- 
ed early  in  May.  Wood  block,  bitulithic.  as- 
phalt and  brick  will  be  used. 

Maryland, 

^•Bids  will  be  received  until  April  24.  by 
Board  of  .\wards.  Baltimore,  Md..  for  paving 
Mason  and  Jenkins  alleys,  between  Preston 
and  Hoffman  Sts.  The  work  will  be  done  un- 
der Contract  No.  19  and  will  include  880  sq. 
vds.  of  vitrified  block;  600  Iin.  ft.  of  concrete 
"curb;  180  cu.  yds.  of  grading.  .\  certified 
check  for  $200  must  be  filed  with  each  bid. 
Charles  .\.  Edel  is  secretary  of  the  Paving 
Commission. 

Massachusetts. 

The  town  of  Westfield,  Mass.,  will  let  con- 
tracts in  July  or  August  for  the  construction 
of  4,900  sq.  yds.  of  granite  block  pavement, 
and  860  ft.  of  concrete  curb.  The  pavement 
will  be  laid  on  concrete  foundation  with  ce- 
ment and  sand  filler.  John  L.  Hyde  is  Town 
Engineer. 

Michigan. 

The  Common  Council  of  Flint,  Mich.,  has 
passed  a  resolution  declaring  the  construction 
of  a  pavement  on  Williams  St.  to  be  a  ncces- 
sarv  public  improvement  and  instructing  the 
City  Engineer.  H.  E.  Terry,  to  prepare  plans 
and   specifications   for  the   work. 

The  citizens  of  Ottawa  County.  Mich.,  at  a 
recent  election  voted  the  issuance  of  bonds 
in  the  sum  of  $600,000  for  the  construction  of 
good  roads.     Grand  Haven  is  the  county  seat. 
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Marshal!    Township,    Marshall,     Mich.,    has  from  4th   to  13th,  $111,410;   Olive,  from  Chan-          ®The  Town    Council   of  Olean,  ^L 

voted  to  accept  an  offer  made  by  F.  A.  Stuart  ning  to  Grand,  $8,!).34.  let  the  contract   for   the  paviii)>  of  l,; '' 

of  Marshall  to  build  four  miles  of  gravel  road  ®The    Metropolitan    Paving    Co.    has    been  St.,  from  State  to  North  Union  St  in  ' 

from    Marshall,    one-half    the    expense    to    be  awarded  the  contract  by  the  Board  of  Public  Dugan  at  $20,318.                                '"     ' 

borne  by  him  and  the  other  half  by  the  town-  Works   of   St.  Joseph,   Mo.,  to   pave  'Jnth   St..          ®The   Board   of    Public  Works  dr.. 

ship.  Messanie   to   Olive,   with   asphalt-macadam,   at  Falls,  N.  Y.,  has  awarded  the  contra ('"'i 

The  citizens  of  Hastings,  Mich.,  at  a  recent  $1.35  per  sq.  yd.  paving  of  Whirlpool  St.  to  H.  P.  Biij''' 

election  voted  to  bond  the  city  for  a  mile  and  The    City    Council    of    Hannibal.    Mo.,    has  Bufifalo.  N.  Y..  at  $4o.8ii(i  on  asphalt  b?" 

one-hailf  of  paving.  passed  resolutions  for  paving  two  streets  with           .\n  approjiriation  of  $17,63i|  has  bl  .  , 

--.  Hassain   pavement,   Broadway   and   Main   St'-..  by     the    Warren     County    Superviscf  V 

Minnesota.  jp  ^  point  215  ft.  easterly  from  the  east  curl)  George,   N.   Y.,  for  the  countv's  sha'nt  ■ 

•J«Bids  will  be  received  until  8  p.  m.,  .\pril  line  of  1st  St.,  and  Center  St..  from  Alain  St.  construction   of   the   Chestertown-Haip 

23,    by   .\.   M.   Childs,   City  Clerk,   Crookston,  to  5th   St.  road,  (1.3ti  miles.     This  road  will  extli  f 

Minn.,    for   furnishing  the   city   a   new    10-ton  The    Harg    Road    District,   Fulton,    Mo.,   on  Chestertown  through   Starbuckville  a|  u 

gasoline  road  roller  and  also  an  8-ton  gasoline  .A.pril   (i,    voted   the   issuance   of  bonds   in   the  con  to  the  southeast  shore  of  P.rant  b. 

road  roller,  f.  o.  b.  car  at  Crookston.  sum   of   $2(1,000   for   the   improvement    of    the  ing  at  the  dividing  line  between  the»'|K 

•J»Bids  will  be  received  until  2  p.  m.,  April  Fulton   gravel   road   on   the   cross   state   high-  Horicon   and   Hague.     The   total  co'Will 

23,  by  Polk  County  Board,  Crookston.  Minn.,  way.     The    Harg   district   joins   the   Columbia  $82.70ii.                                                     "I 

for  doing  road  work  on  the  state  road  on  line  district  on  the  east  and  e.xtends  to  the  Calla-                                 North.    Dakota. 

between   the   towns   of   Gentilly  and   Kertson-  way   Countv   line.     About   five  miles  of  cross           x;-  n      ■       u-  i                       ■      ■   . 

ville.      The    estimated    cost    of    the    work    is  state   highway    is   in  the   district.     Dr.   W.   P.  ^ollowmg  bids  were  received  Aprii  i„ 

$2,000.     S.  Steenerson  is  Assistant  State's  En-  Dvsart,   M.   .'V   Turner  and   W.   E.   Crews  are  f|-  '-"''^nY  '  r  ^'  •%""""''•  J-a^go,  N.  jk, 

gineer,  St.  Paul,  Minn.  commissioners.  ''''=   construction    of   approximately  -lo, 

(SFielding  &  Sheplin.  St.   Paul,   Minn.,  have  xj^^  .   „_  ^f^'  "^  Pavement  in  the  3d  Ward,  f  » 

been  awarded   the  contract  bv  the   City   Com-  ^^"^  Jersey.  plans  and  spec.hcations  were  prepare,, 

missioners  of   Saskatoon,   Sa.sk..  James  Clink-  ®The  city  of  Paterson.  N.   I..  H.  J.   Harder.  YI'"r''  T  «    c    ^   ^^V>    t  ^   ^'amiinfor 

skill.    Commissioner,    for   the    laying   of   sand-  City  Engineer,  has  awarded  the  following  con-  °'  *■   ^'^S!^  *  ^°"^'   '-'   J^'"^*  ^«'"'y. 

stone   block  pavement   on   5-in.   concrete   base  tracts  for  permanently  improved  streets  in  the  warren   Bros.,  and   {i)   O.  C  Chapi 

The    contract    price    is    $117,810.      George    T.  city:      Carroll    St..    wood    block.    Mack    Bros.,  cement  concrete                $lVo    .ti'so 

Clark    is    City    Engineer.     Bids    were    opened  512  W'  53d  St.,  New  York  City,  $13,633;  Clav  Bituminou.s   concrete'   !     14''      i'64 

April    6.  St..    Dolarwav,    Mack    Bros.,    $24,194;    Ellison  Sheet   asphalt 1.S2      i.Sh    '.' 

The   construction    of   21    miles   of   macadam  St.,  extension,  and  Spruce  St..  Geo.  F.  Brack-  ij-'ck'^"' . ; fl'l      lH   "» 

road,    for    which    bids    were    asked    by    Joseph  ett,    Ridgewood.   N.  J.,   granite   block,   $17,91);  Creosote  wood  block, 

Winczewski,   County  Auditor,  Winona,  Minn..  Main    St.,    Mack    Bros.,    wood    block,    $7,02o ;  Creosote  wood  block,  "A"  2.40      2.55    . 

imtil   .April  9,   were  to  have   been  built  under  Market   St.,    granite   block.    Mack   Bros.,   $35,-  DolTrwlV™"'^ '"°'''''"'^"  '    '      ''*'' 

the   Elwell    law.     The   law   is   to  be   tested   in  142;   .Mill  St..  Geo.  F".  Brackett,  granite  block.                          

the   State   Supreme   Court,   which    will   be   ar-  $10,137.                                                                                                                     Ohio. 

gued  May  6  and  7.    If  the  law  is  held  constitu-  ®0'Gara    &    Maguire,    238    Washington    St.,          ^Bids   will  be  received  until  noorM- 

tional  the  work  will  probably  be  readveitised.  Newark,   N.   J.,   have   been   awarded   the   con-  ( readvertisement     bids    received    An  ' 

The  Hennepin  County  Commissioners,  Mm-  tract  for  the  grading,  flagging  and  curbing  of  jected).  by  G    A   Boecklino^  presidentid 

neapolis.   Minn.,  have  instructed   County   Sur-  a  number  of  streets  in  the  citv  of  Newark.  N.  eral   manager    Cedar  PoinT  Resort  C  I 

veyor    Frank    Haycock   to   prepare   plans   and  j.,  at  $0,488.     Bids   were   received   .-Vpril   1  bv  Point    O     for  the  construction  of  "ml 

specifications    for    improvements    to    be   made  w.   C.  "Van   Dwvne,  52  Grove  St.,  Bloomfield.  miles 'of  paved  roadway  from  the  Hin  ' 

upon  nine  county  roads  bv  the  commissioners.  N.  j..  Engineer.  to  the  resort.  A  certified  check  for  $30 

Work  upon   the  roads  will   lie  completed   this  be  filed  with  each  bid. 

Slimmer,   at   an    approximate   cost   of   $.1(,000.  INCW    Y  orK.                                          ^^.^^  ^^,^„  ,^^  received  at  the  offico: 

The    roads    are :    Minneapolis    to    Watert,,wn.  ^p.^^,^    ^^.j,,    ,.^^    received    until    10:30    a.    m..  Commissioners    of    Guernsev    Count  i 

Minneapolis  to  Shakopee,  Rockford.  0th   Ave  .^    .j,  ._,;;_  ,,^,  (■          ^    ^j;,,^.^    President  of  the  bridge,  Ohio,  until  In  a.  m..  .^pril  19,  •: 

N.  extension,  Bass  Lake  and  Crow  River.  Fort  Borough  of  Bronx.  New  York  City,  for  regu-  ing   and    paving   with   brick    for  hea'  t 

Snelling  and  Shakopee.  Penn  .Ave     Independ-  y^^-.^„^    grading,    setting    curbstones,    flagging  highways  the  Stubenville  Road  Pet.  N:fl 

ence  and   Mmiieapohs   to   Monticello.  sidewalks.    laying     crosswalks,     building      ap-  Cambridge    Township,    said    county.  Lt 

The  Stuntz   Township   Board,  consisting  of  ^^oaches  and  erecting   fences  where  necessary  5,280   ft.   or   l.OO   miles.     Width   of  |,c 

A.  Newberg    c-hairnian  ;  and  Supervisors  J.  B.  „,   Corlear  Ave.,  from  230th   St.   to  240th   St;,  14  ft.    Estimated  cost  of  construction, Si, 

Connors  and  A.  P.  Silliman.  has  mapped  out  a  together  with  all  work  incidental  thereto.    The  A  draft  or  certified  check  for  $;V)0  sh;  h 

road   building   program   which  will   necessitate  Engineer's  estimate  of  the  work  is  as  follows:  posited  with  each  bid.     The  successf.b. 

the  expenditure  of  $90,000.     A   road   engineer  j_-,-,„  ^^,   ^^    ^f  ^^^j,,  excavation;  500  cu.  yds.  shall  be  required  to  give  bond  for  am. 

will  probably  be  employed.     Stun  z  Township  „f  ,.„^.|.  e^,.;,v;,tion ;  55,500  cu.  yds.  of  filling:  equal    to   the    contract  price,   for  the-ir 

IS    ocated  inSt    Louis  County,  of  which  Du-  ^ -,;„  ,;„    f^    ^,f  „^^^  ^^^r^.  ]^,^_-,^  ^^^^  fj    ^^  ,^g^^.  performance  of  the  obligations  within  . 

luth.  .\lmn..  IS  the  county  seat.  bluestone  flagging;  1,010  sq.  ft.  of  new  bridge-  tract.     Date  set  for  completion.  .Augus , 

Mississippi.  stone;   4.050  cu.   yds.   of  dry   rubble  masonry;  Plans  and  specification  are  on  file  in  ; 

,  T3- 1        -11  1                   1       .1    I              At       r-  200  !in.  ft.  of  vitrified  pipe,  12  ins.  in  diameter:  of   the   Countv    Commissioners  and  t  ,^ 

+Bk1s  will  be  received  until      p.m..  May  ..  j-  ,„„   ,,       g     j^  ,    j,,^^,^^,.   ^,,^   lumber;   4,100  Highway    Department.      The    State    el: 

b\-    Good    Koads    Commission    of    Supervisory  ,•       4-»       j             i        -i        ■   i              i     •   i                 i  r^          •  '  ■                             ^i        ■   i.  »        . 

,S    4  ■  »  M       1    At             n       i      Tit-        c       .1  hn.    tt.   of  guard   rail;   sinkage,  shrinkage  and  Commissioner  reserves  the  right  to  r  cl 

District  No.  4.  Monroe  Countv,  Miss.,  tor  t  e  ^^i          ^      -i-i      ,•          i,         i  V       ^i               i               i     n  uj       t            r>    -\  r     i        r  i 

,            r     1      .   -.),,i,A           'j        e        \         1  settlement.      1  he  time  allowed  for  the  comple-  and  all  bids,    James  R.  Marker,  Coluiu- 

purchase  of  about  .)2,(I00  cu.  yds.  of  rock  and  .•           r   .i              i         n    i      ...i-           i  ■         i  c.  »     u-   u          r- 

^        ,    r             f     ■        .,,.       .,    -     c       1^1-     1  •   1  tio"   of   the   work   will   be   22o   working   davs.  .State  Highway  Commissioner. 

grave!   for  surfacing  2li  miles  of  public    ugh-       -,■, r  •.  ■      ,      "•,,     -,  »  d- i  fi   i  •     j     .  .i       ca 

"         •      ,..  „.    I-  4  ■  »      Ti       1           ^   I      1    ■      -  I  he    amount    of    security    required     will      be          •j'Bids  wi  1   be  received  at  the  otncu 

way   m   that   district.      1  he   longest   haul   is   .i  a-t-nm-.                                   '  n          ■     ■               r^i.^. 

■  ,-           ,                   11-    ov       ■\         Di               T  $lo,OttO.  Commissioners  of  Coshocton  County. o- 

miles  and  average  haul  IS  2%  miles.    Plans  and  j.n' i         n  i             ■      -i        t\   ^\                \       i  .         r-vu-           .-i    .,.                 v      i  .i.i      i 

specifications  mav  be  obtained  at  the  office  of  .^.t'^'tlf'       F    'cceived  until  11  a.  n  .,  .\pril  ton,   Ohio,  until   1  i  am.,  .\pril  22,- 

the  Commission   Clerk,   P.  O.  Box  415,  Aber-  ~^'  ^^  'V^^"'  Fi  ^''^f'  P-^.-^^i^^t  of  the  Bor-  grading   and   constructing   with  a  wa  - 

1          Mic-  ough    of   Brooklyn.    New    \  ork    Citv.    for   .ii.x  macadam  having  bituminous  surface  titn 

At  a  recent  election  the  voters  of  Kosciusko,  >mP/»vcment   contracts,  the   largest  -being   No.  the  Wolhonding  and   New  Gilford  R.'. 

Miss.,   authorized   the   Board   of   Aldermen   to  j    ^1'    '"'^g^Iatng   and    repaying    with    aspha  t  No   3.:.(.,  in  New  Castle  and  Perry  Tci. 

issue  sidewalk  and  street  bon.ls  in  the  sum  of  ^'^""^  on  present  concrete  fouuda  ion  the  road-  sa>d  county.     Length     2  oOo  ft    or  2. 

^30  000  -           Busbwick  Ave.,   from   Montrose   .Ave.  Width  of  pavement,  12  ft.     Estiniateio- 

*■    '                           .jyr-             ■  to   McKibbin   St.,  and   from   Flushing  Ave.  to  construction,  $13,080.06.     A   draft  or  ri 

Missouri.  Arioii   PI.     The  Engineer's  estimate  is  as  fol-  check    for   $:¥)0   shall   be   deposited  \vi 

•{•Bids   will   be   received   until    .April   26,    by  lows:     4,960  sq.   yds.  asphalt  block   pavement.  bid.    The  successful  bidder  shall  be  rei re 

Board  of  Public  Improvement,  St.  Louis,  Mo.,  outside  railroad  area   (5  years'  maintenance  i  ;  give   bond    for   an   amount   equal  to   ' 

,  for  paving  a  number  of  streets.    The  estimated  830    .sq.    yds.    asphalt   block    pavement,    within  tract   price,    for   the    faithful   performci 

,  cost  of  the  work  is  as  follows:  Asphalt — Os-  railroad   area    (no   maintenance);    10   cu.   yils.  the  obligations  within  the  contract,     u 

ceola,  between   Broadway   and   "Virginia.   $25,-  concrete    outside    railroad    area;    10    cu.    yds.  for   completion,    .\ugust    1,   1012.     Al  n: 

328.      Brick — John,    between     11th    and    "Von  concrete  within  railroad  area:  210  lin.  ft.  gran-  bids   will   be   considered    for  the  con:Ui 

Phiil,    $2,696;    Gasconade,    between     Pennsyl-  ite   heading  stones   set  in  concrete.     Time  al-  of  the  above  mentioned  road  by  pavin  n 

vania  and   Minnesota,  $4,009;   Grace,   between  lowed    40    working    days.      Security    required  bituminous  bounded  macadam.    Estimii! 

Gravois  and  P'airview.  $10,310;  Newhousc.  be-  $4,000.                       '         '                       '  of   construction,   $16,320.34.     Plans  ar  s| 

tween   Blair  and   19th.  $3,940;    Shaw,   between  ®The  Board  of  Trustees  of  Geneseo,  N.  Y.,  fications  are  on  file  in  the  office  of  thfin 

Tower   Grove   and    King's   Highway.   $.33,8!!7 :  has  awarded  the  contract  for  the  construction  Commissioners    and    the    State    Highi 

Arsenal,    from    Louisiana    to    Grand,    $9,354;  of  the  new  road   on  Court  and  Bank  Sts.,  in  partment.     The  State  Highway  Comn'H 

Cherokee,   between    California   and    Nebra.ska,  the  village,  to  Hagaman  &  White  of  Roches-  reserves  the   right  to  reject  any  and    i 

$4,389;    Mound,    between    2d    and    Broadway,  ter,    N.    Y.,    at   $10,459.      Other   bidders   were  James  R.  Marker.  Columbus,  0.,  Stall! 

$4,040;  North  Market,  between  Broadway  and  Schrader   &   Hicks    Construction    Co..   $11,378  way  Commissioner. 

15th.  $37,26.3.    Wood  Blocks — Delmar,  between  and  Lawrence  Leonard.  Geneseo,  $11,266.  Wil-           4«Bids  will  be   received  at  the  offic  i 

Skinker   and   city  limits,   $8,312;    Delmar,   lie-  liam-  D.    Shepard   is   Village   Clerk.      Fred   C.  Ccmmissioiiers      of      Carroll      county,' 

tween  Rosedale  and  Skinker.  $16,117;  Locust,  Lyon,  Consulting  Engineer.  Carrollton.      Ohio,      until     9     :i.     m-  ■> 

4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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grading       and        paving        with 
,..i  nedium   traffic  the   Stubenville  and 
>n  rjd  in  Center  Township,  said  count\. 
(',  T.'.'i  ft.,  or  1.38  miles.    Width  of  pave- 
:      Estimated  cost  of  construction, 
A    draft    or    certified    check    for 
iic  deposited   with   each   bid.     The 
iiider  will  be  rcquire<i  to  give  bond 
,n   ii.iunt   e(Hial    to    the    contract    price, 
set  ir  completion,  .^ll^ust  1.  l!ili.     P'ans 
speocations  are  on    file  in   the  office  of 
oun  Commissioners  and  the  State  High- 
Dei  "tment.     The  State   Highway   Coni- 
one''eserves  the  right  to  reject  any  and 
i(|c    ames  R.   Marker,   Columbus.  ()..  is 
■    way  Commissioner. 

1!  be  received  at  the  office  of  the 

1  rs     of     Wyandot    comity.    Upper 

ihio.  imtil   lit  a.  m.,   .April  2.3,  for 

I  constructing  with  a  water-bound 

A-  Uncapher  Road,  Pet.  No.  400,  in 

-.ownship,     said     county.      Length. 

'  2  miles.     Width  of  pavement,  12 

id  cost  of  construction.  $12,T(!9.84. 

certified   check   for  $:)(>o  shall   be 

!th  each  bid.  The  successful  bidder 

ired  to  give  bond   for  an   amount 

contract  price.     Date  set  for  com- 

.;iist   1,   !!'12.     Plans  and  specifica- 

n  file  in   the  office   of   the  county 

■rs    and    the    State    Highway    De- 

The   state   highway    commissioner 

right  to  reject  any  and  all  bids. 

:irkcr.  Columbus.  ()..  is  state  high- 

■^ioner. 

:l  be  received  at  the  office  of  the 

•  rs  of  Guernsey  countv,  Cambridge, 

'I  a.  m.,  .April  l!l.  1!112,  for  grading 

with  brick  for  heavy  traffic  hisrh- 

wcomerstown  Road.  Pet.  No.  2-52. 

.:c  townshin,  said  county.     Length. 

1  mile.    Width  of  pavement.  14  ft. 

■  ist    of    construction.    S14.1147.      .\ 

tified  check   for  $3(i0  shall  be  de- 

:  each  bid.     The  successful  bidder 

;nred  to  give  bond   for  an  amount 

contract  price  for  the  faithful  per- 

■  the  oblisration  within  the  contract. 

completion.  .August  1.  If)  12.    Plans 

itions  are  on  file  in  the  office  of  the 

riissioners  and  the  State  Highway 

The  state  highway  commissioner 

right  to  reject  any  and  all  bids. 

irker.  Columbus.  O.,  state  highway 

r. 

il  be  received  at  the  office  of  the 
11  oners  of  Morrow  county,  Mt.  Gilead. 
,  I  til  10  a.  m.,  .\pril  24.  for  grading  and 
r::ing  with  a  water-bound  macadam 
\i  bituminous  surface  treatment,  the 
ir  on  Road.  Pet.  No.  .36.5.  in  Cardington 
I  .>ad  townships,  said  county.  Length. 
J,' ft.  or  2.!'-'i  miles.  Width  of  pavement. 
f  Estimated  cost  of  construction. 
>l-).  A  draft  or  certified  check  for  $800 
I  deposited  with  each  bid.  The  success- 
i'er  shall  be  required  to  give  bond  for 
tint  equal  to  the  contract  price  for  the 
I-  performance  of  the  obligations  within 
iract.  Date  set  for  completion.  .Augus" 
'  Alternative  bids  will  be  considered 
1  construction  of  the  above  mentioned 
paving  with  a  water-bound  macadam 
.a  gravel  base  and  a  bituminous  surface- 
nt.  Estimated  cost  of  construction, 
15.  Plans  and  specifications  are  on  file 
)ffice  of  the  county  commissioners  and 
'ite  Highway  Department.  The  state 
>  commissioner  reserves  the  right  to  re- 
y  and  all  bids.  James  R.  Marker  is 
ighway  commissioner,  Columbus,  O. 
Is  will  be  received  at  the  office  of  the 
sioncrs  of  Carroll  countv,  at  Carrollton, 
mti!  !l  a.  m..  .April  27.  for  grading  and 
with  brick  for  medium  traffic  the  Pe- 
g  road.  Pet.  No.  413,  in  Center  and 
townships,  said  countv.  Length  ."i..")00 
i.'H  miles.  Width  of'pavement  14  ft. 
ted  cost  of  construction,  $17.21.j..'>0.  A 
^r  certified  check  for  $300  shall  be  de- 
with  each  bid.  The  successful  bidder 
required  to  give  bond  for  an  amount 
"  the  contract  price.  Date  set  for  com- 
.  .August  1,   UI12.     Plans  and   specifica- 


were    opencil 


tions  are  on  hie  in  the  office  of  the  cou'it\ 
commissioners  and  the  State  Highway  De- 
partment. The  state  hinhwav  comniis'sioncr 
reserves  the  right  lo  reject  anv  and  all  bids. 
James  R.  .Marker,  Columbus.  O.,  is  state  high- 
wav  commissioner. 

4«Bids  will  be  received  at  the  office  of  the 
commissioner-  of  Vinton  countx.  at  Ale  Arthur, 
Ohio,  until  noon,  .April  17,  l!ri2,  for  grading 
and  constructing  with  a  water-bound  macadam 
the  McArthur-llamden  Road  in  Elk  and  Clin- 
t(m  townships,  said  countv.  Length,  17,0lr*0  ft.. 
or  3.24  miles.  Width  of  pavement.  12  ft.  Es- 
timated cost  of  construction,  $24,;W!1.KJ.  A 
draft  or  certified  check  for  $;^uii  shall  be  de- 
posited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an  amount 
equal  to  the  contract  price.  Date  set  for  com- 
pletion, August  1,  11112.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  the  county 
commissioners  and  the  State  Highway  De- 
partment. The  state  highwav  commission  re- 
serves the  right  to  reject  any  and  all  bids. 
James  R.  Marker,  Columbus,  O.,  state  highway 
commissioner. 

®The  I>anklin  County  Commissioners,  Co- 
lumbus, ()..  recently  awarded  the  following 
contracts  for  the  building  of  11  miles  of  wat- 
crbound  macadam  road,  totaling  $tlfi,!l!(7 ; 
Vogelberg  &  Walls,  Cole  Road,  two  miles  in 
Brown  and  Prairie  Townships,  $!i,>»t<2:  Jewett 
&  Keys,  Kenny  Road,  3%  miles  in  Clinton  and 
Perry  Townships,  $2lUi77 ;  J.  N.  Snouffer, 
Scioto  and  .Mudsock  Road,  4l4  miles,  $2!t,030; 
W.  O.  Jewett.  one-half  mile  of  the  Hart  Road 
in  Norwich  Township,  $;1311. 

SLanil)ert  &  Wirt  of  Delaware,  O..  have 
lieen  awarded  the  contract  by  the  Departmeiii 
of  Public  Service  of  Gabon.  O..  for  the  placing 
of  brick  pavement  on  concrete  base  on  .Atwuiod 
and  East  Railroad  Sts.  Bids 
March   30. 

®Wm.  H.  Reed.  East  ^'oungstowll,  O.,  has 
been  awarded  the  contract  by  the  Village 
Council  of  that  place,  for  the  construction  of 
all  sidewalks  in  1912  at  $.107  per  stj.  ft.  .Ap- 
proximately ■"(  miles  of  sidewalks  will  be  laid 
during  the  year.  Bids  were  opened  .April  lo. 
®The  contract  for  the  macadamizing  of 
North  Main  St..  from  Howard  Run  to  Bell 
.Ave.,  has  been  awarded  by  Director  Joseph 
Oehlschlager  of  I^'indlay,  O.,  to  the  Hancock 
Stone  Co.  Work  will  be  started  at  once  and 
lo  be  completed  by  July  1. 

City  Engineer  Samuel  Harper  of  Ports- 
mouth, O.,  is  surveying  a  proposed  sidewalk 
improvement  on  the  west  side  of  the  Chilli- 
cothe  pike,  from  the  N.  &  W.  road  north  to 
Kinney  Lane. 

The  City  Council  of  Findlay,  ().,  has  pas.sed 
an  ordinance  to  pave  Center  St.  and  .McMan- 
ness  .Ave.,  and  to  issue  S.O.-'j7o  in  bou'ls  to  pay 
for  the  improvement.  City  Engineer  Harry 
.A.  (jlathart  has  estimated  the  cost  of  the 
proposed  pavin.g  of  the  west  side  of  South 
Main  St..  at  &<.!I3!I.  A.  B.  Crozier  is  City 
.Auditor. 

The  City  Council  of  Canton.  O.,  has  passed 
resolutions  providing  for  the  paving  of  South 
Wells  St.  and  Meyers  Court,  and  instructed 
Citv  Engineer  Phil  Weber  to  prepare  plans 
and  estimate  the  cost  of  the  improvements. 

The  citizens  of  Bryan,  ().,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  in  the  sum 
of  $(iO,000  to  pay  the  village's  share  of  the  pro- 
posed paving.  .About  $17.5,000  will  be  secured 
for  the  construction  of  more  than  five  miles  of 
streets. 

The  Gurnsey  County  Commissioners,  Cam- 
bridge. (X.  have  adopted  a  resolution  for  grad- 
ing, curbing  and  pavin.g  with  brick  what  is 
known  as  the  Newcomerstown  road  in  Cam- 
bridge Township  for  a  distance  of  one  mile. 
The  width  of  the  pavement  is  to  be  14  ft.,  and 
the  estimated  cost  of- construction  is  $14,047. 
The  board  also  adopted  one  for  improving  one 
mile  of  what  is  known  as  the  Steubenville 
road,  Cambridge  Township,  estimated  to  cost 
$1.5,640. 

Oregon. 
R.    S.    Bryson,    City    Recorder    of    Eugene, 
Ore.,  will  sell  bonds  .April  2;l  in   the  .sum  of 
$.50  (100  for  paving  work. 

The    Citv    Cinmcil    of    Portland,    Ore.,    has 


formed  three  improvement  districts  in  West- 
moreland in  which  hard  surface  pavements 
will  orobably  lie  laid  this  year.  The  districts 
are  East  17tli,  estimated  by  City  Engineer  Tom 
Hurlburt  to  cost  $liO,(iiiO ;' ]',ast  l!'th.  estimateil 
to  cost  $.5S.nilO,  and  East  21st.  estimated  at 
$47,000,  Bids  for  the  work  have  been  re- 
ceived as  follows:  Independent  Paving  Co., 
$4.5.()0.5,  $.51,101   and  $l7.ll2ii.  respectively. 

Pennsylvania., 

-An  ordinance  authorizing  contracts  for  about 
$238,0011  worth  of  street  repaving  has  been 
presented  in  the  City  Council  of  Pittsburgh,  Pa., 
by  Director  Joseph  G.  .Armstrong.  The  pro- 
posed pavements  would  lie  laid  on  the  fol- 
lowing streets :  Penn  .Ave.,  from  a  point  near 
1.5th  St.  to  a  point  near  20th,  $:lii,(lO(l;  Penn 
.Ave.,  north  side,  from  Lexington  .Ave  to  city 
line  and  from  Braddock  .Ave.  to  citv  line. 
$fl,.500.  Fifth  Ave.,  Shady  Ave.  to  Penn  Ave.. 
$23,000.  Ellsworth  .Ave.,  north  side,  from  a 
point  near  Colonial  place  to  College  Ave.; 
south  side,  from  Ivy  .St.  to  a  point  near  Col- 
lege .Ave:  south  side,  from  CIvde  St.  to  a  point 
near  Colonial  Place,  $2.5,(M)(l.  Liberty  .\ve., 
north  side,  from  23d  St,  to  a  point  near  28th, 
$!',.5iin.  Wilkins  .Ave.,  from  .5th  .Ave.  to  the 
top  of  the  hill,  $l),.50(i.  t)hio  St..  from  Federal 
St.  to  a  point  near  Cedar  .Ave.,  $2o,(miii.  Pcr- 
rysville  .Ave.,  from  a  point  near  Butler  St.  to 

Taggart.  $21, Selbv  alley,  from  South  !»th 

St.  to  South  lOth.  $1,700.  Pretense  (fornieHv 
Pine)  St.,  from  South  0th  to  South  10th  St'.. 
$1,0011.  Sandusky  ( formerlv  7th)  St..  from 
Liberty  to  Penn,  $:H,2on.  Soiith  2.5th  St..  from 
Sidney  St.  to  the  Pittsburgh  &•  Lake  Erie  R. 
R.,  $10,800.  Devon  road  and  Revnton  lane, 
$4,200.  West  Carson,  from  .M'ain,  $2,500. 
Thomas  Boul.,  from  Linden  to  Dallas,  $10.(1(10. 
0th.  from  Penn  to  Liberty.  $2..500.  South  25th, 
from  Harcums  to  Mary.  $1,700.  I-'r)x  alley, 
from  South  lOth  to  South  20th,  $2,2oo.  South 
18th,  from  Fox  to  Wharton,  $l,7oo.  South 
Si.xteenth.  from  Mary  to  P.,  V.  &  C.  R.  R., 
$2,700.  Webster,  from  Kirkpatrick  to  Francis. 
$10,000.  Elm.  from  Wylie  to  Franklin.  $2.3(H). 
23d.  from  Smallman  to  Libertj-,  $:^,.50O.  Col- 
well,  from  Vine  to  Diiiwiddie,  $7,2oo.  Locust, 
from  Van  Braam  to  Pride,  $(i,70ii.  .Merriman. 
from  South  17th  to  South  18th,  $3.iiil().  Lin- 
coln, from  .Agnew  to  city  line,  $13,100. 

Citizens  of  Lchighton.  Pa.,  are  urging  the 
Town  Council  to  take  immediate  .steps  to- 
wards paving  the  streets  regardless  of  cost. 

The  Reading  Transit  Co.  plans  the  construc- 
tion of  approximately  $10.0(iO  worth  of  street 
paving  in  .Norristown.  Pa.,  within  the  next  six 
months. 

Tennessee. 

^•Bids  will  be  received  until  1  p.  m.,  .April 
24.  by  Monroe  County  Road  Commissioners, 
Madisonville,  Teiin.,  for  grading  about  160 
miles  of  road  in  .Monroe  County.  Plans  and 
specifications  are  on  file  at_the  office  of  the 
Eiieineer,   Madisonville,   Tcnn. 

®T.  J.  Martin  of  IJover.  Tenii..  has  been 
awarded  the  contract  by  G.  S.  Bingham,  .Asst. 
Quartermaster,  Jeffersonville,  Ind..  for  repairs 
to  roadway  and  guttering  at  Fort  Donelson 
X'at|onal  Cemetery.  Dover.  The  contract  price 
is  $.570.     Bids  were  opened  Alarcli  27. 

The  Sullivan  County  Court,  Blountvillc, 
Tenn..  has  made  an  appropriation  that  guaran- 
tees the  construction  of  a  highway  from  Birs- 
tol  to  Kingsports.  The  citizens  of  Bristol  and 
Kinesport  have  contributed  $8,000  toward  the 
work. 

The  citizens  of  .Athens.  Tenn..  will  vote 
.April  20  on  the  proposition  to  issiuc  bonds  in 
the  sum  of  $2o,0lHi.  the  proceeds  from  the 
sale_  of  which  arc  to  be  used  for  retiring  the 
city's  floating  indebtedness  and  for  street  im- 
provement work.  The  improvements  will  con- 
sist of  paving  with  brick  or  a.sphalt  and  cem- 
ent sidewalks  for  an  additional  10  miles  to 
those  already  laid. 

Texas. 

4*R'ds  will  bo  received  until  ^  p.  m..  .April 
2.5,  by  Commissioners'  Court,  .Anderson  Coun- 
ty, W.  H.  Harding,  judge.  Palestine.  Texas, 
for  grading,  draining  and  surfacing  l(i  sand 
clay  roads  of  a  total  length  of  about  40  miles. 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®The  City  Commission  of  Fort  \\'orth. 
Tex.,  has  awarded  the  contract  for  the  paving 
of  North  Main  St.,  from  North  Th'rd  St.  to 
the  Cotton  Belt  railroad,  to  the  General  Con- 
struction Co.     Thurber  brick  will  be  used. 

®The  Dallas  County  Commissioners"  Court, 
Dallas,  Tex.,  has  awarded  a  contract  to  W.  T. 
Strong  for  gravel  to  be  used  on  the  Eagle 
Ford  road.  The  contract  calls  for  the  deliv- 
erv  of  sjravel  for  a  distance  of  -5%  miles  at 
$r.l.5  peV  36  cu.  ft. 

®The  Tiffin  Crushed  Stone  Co.  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners' Court.  Dallas,  Tex.,  for  the  furnishing 
of  from  12,000  to  30,000  cu.  yds.  of  crushed 
limestone,  2,240  lbs.  being  considered  a  yd.,  at 
$.ot>  per  yd.  The  freight  rate  included  will 
bring  the  price  to  approximately  $1..30  per 
gross  ton,  or  yd.  J.  F.  Witt  is  County  Engi- 
neer.    Bids  were  opened  March  30. 

Precinct  No.  2  of  Bastrop  County.  Tex.,  on 
.\pril  2  voted  the  issuance  of  bonds  in  the 
sum  of  $100,000  for  the  construction  of  good 
roads.     Bastrop  is  the  county  seat. 

The  citizens  of  Terrell,  Tex.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $20,000  for  street  improvements. 

The  City  Council  of  Taylor,  Tex.,  has  called 
an  election  for  April  30  for  the  purpose  of 
having  the  citizens  vote  on  the  issuance  of 
bonds  in  the  sum  of  825,000  for  permanent 
street  improvements,  the  paving  of  Maine  and 
intersecting  business  streets. 

The  City  Council  of  Temple.  Tex.,  had 
adopted  a  resolution  providing  for  the  pave- 
ment of  Adams  Ave.  from  First  to  Main  .St. 
with  vitrified  brick.  The  citv's  portion  will 
cost  about  $1,800. 

Utah. 

The  City  Commission  of  Logan,  Utah,  has 
created  Paving  District  No.  21.  embracing 
about  94  blocks  and  covering  a  large  portion 
of  the  city. 

The  Weber  County  commissioners.  Ogden. 
Utah,  have  instructed  County  Surveyor  Ralph 
Corlew  to  prepare  at  once  a  detailed  survey  of 
the  proposed  change  in  the  county  road  at 
North  Ogden  and  report  on  its  feasibility  and 
approximate  cost.  The  proposed  change  will 
eliminate  the  heavy  grade  on  the  North  Ogden 
hill.  It  is  the  intention  of  the  commission  to 
macadamize  the  new  road,  which  will  be 
three  rods  wide. 

The  engineers  of  the  State  Road  Commi.N- 
sion  of  Utah  have  resurveyed  the  state  road 
for  the  purpose  of  building  a  50  ft.  highway 
through  the  city  of  Nephi  instead  of  the  regu- 
lar width  of  34  ft.  The  city  is  planning  to 
curb  the  portion  of  the  new  ro.ad  through  the 
business  section  of  town. 

Virginia. 

^Bids  will  be  received  until  noon,  April  20, 
by  Committee  on  Streets  and  Sewers,  at  the 
office  of  H.  L.  Shaner,  city  engineer,  Lynch- 
burg, Va.,  for  paving  certain  streets.  The 
principal  items  of  work  to  be  done  are  as  fol- 
lows :  25,000  cu.  yds.  excavation,  37,000  sq. 
yds.  granite  rubble  stone  pavement  and  22,000 
lin.  ft.  granite  curb.  Specifications  and  forms 
of  proposals  can  be  obtained  at  the  office  of 
the  city  engineer,  Lynchburg,  Va. 

Washington. 

^Bids  will  be  received  until  3  p.  m..  May  1, 
by  J.  R.  Pitman,  town  clerk,  Goldeudale, 
Wash.,  for  furnishing  labor  and  material  for 
grading,  curbing,  parking  and  paving  streets 
and  constructing  storm  sewers. 

©Mills   Bros,    have   been   awarded   the   con- 


tract by  the  Thurston  County  commissioners, 
C)lympia,  Wash.,  for  building  and  improving 
permanent  highway  No  2,  east  of  Olympia,  at 
$3,081  for  the  state's  portion  of  the  work,  and 
for  the  county's  part,  frorr.  stations  83  to  110, 
22  cts.  per  yard  for  excavating  3,000  yds;  and 
force  accoiuit  the  same  as  on  state's  portion, 
which  was  $6  for  man  and  team.  $2.75  for  man 
alone  and  $4  for  foreman.  On  the  state's  por- 
tion they  will  receive  3  cts.  per  yard  for  an  es- 
timated overhaul  of  15.000  yds.  and  in  addition 
will  receive  $3  for  grubbing  stumps  of  12  to  3') 
ins..  $4  for  .36  to  50  ins.  and  $(!  for  over  the 
latter  size. 

®The  Board  of  Public  Works  of  Seattle. 
Wash.,  has  awarded  the  following  contracts 
for  paving  and  sidewalk  work :  Concrete 
walks  on  Newport  Ave.  et  al.,  D.  H.  Trap- 
hagen.  $9,397 ;  surfacing  Fourth  Ave.  S.,  with 
asphalt.  Barber  Asphalt  Co.,  $28,141;  concrete 
walks  on  20th  Ave.,  N.  E.,  et  al.,  Carl  Isidor  & 
Co.,  $9,328;  paving,  etc.,  Harvard  Ave.,  N.. 
Xura  Case,  $7,936;  concrete  walks  on  25th 
Ave.,  N.,  Edgar  C.  Parks,  $836;  grading  37th 
PI..  Robt.  J.  Barter. 

©Commissioner  of  Public  Works  Ower. 
Woods  of  Tacoma,  Wash.,  has  awarded  the 
contract  for  the  extension  of  Jefferson  Ave.  to 
Center  St.,  from  South  27th  St.,  to  John 
Huntington  &  Co.  at  $49,500. 

Following  bids  were  received  April  6  by  the 
Whatcom  County  Commissioners,  Bellingham, 
Wash..  Chas.  Lindberg,  Engineer  in  Charge, 
for  the  construction  of  pavement  16  ft.  wide 
and  necessary  culverts,  as  follows;  (1)  be- 
ing bid  of  Independent  Asphalt  Co.,  (2)  In- 
dependent Asphalt  Co.,  and  (3)  Hardy  Con- 
struction Co.;  (1)  North  West  Diagonal 
Road,  from  westerly  side  of  city  limits  of  Bel- 
lingham, Warrenite  paving.  1  mile.  C-in.  top, 
$18,609;  (2)  North  East  Diagonal  Road  from 
easterly  side  of  city  limits  of  Bellingham,  con- 
crete paving.  1  mile,  5-in.  base  and  1-in.  top. 
$14,444;  (3)  Nouksack-Sumas  Road  from 
westerly  side  of  town  of  Sumas,  concrete  pav- 
ing, 1%  miles.  6-in.  straight  concrete,  $19,072. 
The  City  Council  of  Spokane.  Wash.,  has 
ordered  the  paving  of  Ash  St.,  Broadway  to 
Northwest  Blvd.  The  cost  of  the  improve- 
ment will  range  from  $38,470  for  asphalt  mac- 
adam to  $75,170  for  wood  blocks.  D.  C. 
Coates  is  commissioner  of  public  works. 

Plans  and  specifications  have  been  approved 
liy  the  Board  of  Public  Works  of  Seattle, 
VVash.,  for  the  followin.g  improvement  work; 
Concrete  walks  on  N.  82d  St.,  et  al..  estimated 
at  $11,000,  including  8,810'  sq.  yds.,  and  16,000 
ft.  of  crosswalks;  paving  37th  Ave.  N.,  includ- 
ing 5,643  ft.  of  curb  and  7,.588  sq.  yds.  of 
paving,  estimated  at  $26,000 ;  grading  West 
51st  St.,  et  al,,  including  55,000  cu.  yds.  of 
earthwork,  22,000  cu.  yds.  of  embankment, 
142,000  ft.  of  curb  and  10,000  ft.  of  box  drains, 
estimated  at  $29,000;  concrete  walks  on  N. 
80th  St.,  et  al.,  including  11,144  .sq.  yds.  of 
walk,  23,000  ft.  of  alley  concrete,  crossing  48 
sq.  vds.,  estimated  at  $14,000 ;  paving  Jackson 
St.,_et  al..  1,735  ft.  of  curb,  5,675  sq.  yds.  of 
paving,  1.582  sq.  vds.  concrete  walls,  estimated 
at  $25,000. 

City  Engineer  A.  H.  Dimock  of  Seattle, 
Wash.,  has  been  instructed  by  the  City  Coun- 
cil to  prepare  plans  and  specifications  for  an 
improvement  that  will  reduce  the  grade  of 
12th  Ave.  S.  froin  8%  to  G  per  cent  between 
Weller  and  Judkins  Sts.  The  cost  of  the 
work  is  estimated  at  $50,000. 

Plans  are  under  way  in  the  Whatcom  Coun- 
ty engineer's  office,  Bellingham,  Wash.,  to  be- 
gin  the   survev   of    the    road    between    Deming 


and  Heisler's  on  the  Deming  tr  tin 
thought  the  survey  will  he  linisl]i„"y 
latter  part  of  this  month.  "^r 

The    Board    of    Public    Works  Jp  ifi 
Wash.,   has  been   petitioned   for  th,L'''?i 
■    •         '  PWV 

Aves.,  by  paving  with  asphalt  andwu,  • 


ment  of  Hoyt  Ave.  from  Wall  St    I'H 
Ave.    and    Wall    St.^   from    Colby    p°3 


I'alks. 


Wisconsin. 


RucI 


®G.  H.  Stanchheld.  Fond  du  LacWW  il' 
lieen  awarded  the  contract  by  the  ai^ivj 


kesha.  Wis.,  M.  R.   Butler,  City  En.e.r  r- 
the  construction   of   bituminous  maiLi, 
concrete  curb  and  gutter  at  $43,926.  U..' 
will  include   12,443  cu.  yds.  of  gradr  li 
ft,  of  concrete  curb  and'  gutter,  32,4'^ 
of  bituminous  macadam,  1,868  sq.  ydf,; 
and  .355  ft.  of  storm  sewer.    Bids  '«, 
April  8. 

Following  bids  were  received  A|iri 
City  Council  of  Du  Pere,  Wis.,  for 
of  Main  Ave.,  Fourth  St.  and  Fifth  ,] 
Sts..   contract   to   be  let   within  a  f<  ,, 
G.  H.  Stanchfield  &  Co.  of  OshkosI  1,, 
1 — Curb  and  gutter,  50  cts.  per  rui;  . 
concrete  pavement,  $1.40V2  per  sq.  ■,  ", 
macadam,  poured  process,  $1.39.    1;  \- 
Curb  and  gutter,  $.51;  concrete,  $[  / 
macadam,  $1.44.     Job  No.  .3 — Curb  i  . 
$.51,  $1.44;   asphalt  macadam,  $1.-|:,  v 
W^eber  Construction  Co.  of  Ocononi   , 
1 — Curb  and  gutter,  $.52;  concret'-    r 
phalt  macadam.  $1.62.     No.  2— Ciirl> 
ter.    $..52;    concrete.    $1.48;    asphah   ,, 
$1.65.     No.  3 — Curb  and  gutter,  S..y.'   , 
$1.48 ;_  asphalt   macadam.   $1.65.     W 
struction  Co.  of  Milwaukee:  No.  1- 
gutter,    $.45;    sheet    asphalt.    1%   m  ■ 
$1.72;  2  in.  surface,  $1.82;  asphaltu  i,, 
$1.49.     Same  figures  on  job  No.  2  a  > 
Fred  Eul  of  Menasha;  No.  1— Ciirbmi 
ter,  $.53;  sheet  asphalt,  B4  in.  surfa,  ; 
concrete,  $1.46.     No.  2 — Curb  and  gu  r. 
sheet  asphalt,  $1.95;  concrete.  $1.41.  v'i 
Curb   and    gutter,    $.52;    sheet   asphi  ; 
concrete,  $1.45.     McGrath  Constructii  ( 
Green  Bay;  No.  1 — Curb  and  gutter.-li 
phaltic    concrete,    $1.44;    concrete,  $14 
phaltic  macadam,  $1.29.    No.  2— Curbin' 
ter,    $.50;    asphaltic   concrete,  $1..52;  m 
$1.42;     asphaltic    macadam,    $1.3T. 
Curb    and    gutter.     $.50 ;     asphalti  ■ 
$1.52;     concrete.     $1.42;     asphaltic    u„r 


$1..32. 


Canada. 


®The  Buffalo  Steam  Roller  Co.,  Bialn.  N 
Y.,  has  been  awarded  the  contraciby 
Board  of  Control  of  Winnipeg,  In 
Peterson,  Secy.,  for  furnishing  on  1' 
Buffalo  Pitts  double  drive  tandem  is 
roller  at  $3,053.     Bids  were  opened  he 

®The  Board  of  Control  of  WinnipcjM 
M.  Peterson,'-  Secy.,  awarded  the  1< 
contracts  for  the  supplying  of  asphsit  q 
by  the  city  during  1912,  for  which  h< 
opened  March  20:  Alloway  &  Cm 
Winnipeg.  2,500  to  3,000  ton's  of  rt:ei: 
phalt  at  $21.60  net  ton;  700  tons  of  w 
fluxing  oil  at  $21.85  net  ton ;  Canadi 
eral  Rubber  Co.,  Winnipeg,  1,200  to  1  (' 
of  asphalt  cement  at  $23.50  net  ton. 

®The  Waterous  Engine  Works,  Ltd  !r 
ville,  Ont.,  has  been  awarded  the  cone 
the  city  of  Vernon,  B.  C,  D.  G.  Ti. 
Clerk,  for  supplying  and  delivering  if 
ton  road  roller  at  $3,250.  Bids  wert  l" 
April  1. 


IRRIGATION.  DRAINAGE.  LEVEES  AND  CANAL5 


Arkansas. 

•J«Bids  will  lje  received  from  I  until  3  p.  m.. 
April  25,  by  Directors  of  Beaver  Bayou  Drain- 
age District,  Phillips  County,  at  the  rooms  of 
the  Board  of  Trade,  Solomon  Bldg.,  Helena, 
Ark.,  for  the  following  described  floating 
dredge    ditches:     Johnson    Bayou     ditch,     625 


stations,  .307,000  cu,  yds,:  Lick  Creek  ditch, 
340  stations,  539,000  cu,  yds.;  Beaver  Bayon 
ditch,  840  stations,  075,000  cu.  yds. ;  Hillside 
ditch,  2.50  stations,  85,000  cu.  yds.  Maps,  pro- 
files, etc..  may  be  obtained  of  C.  B.  Bailey, 
Wynne.  .A,rk,,  Consulting  Engineer.  J.  A,  Gus- 
siner,  Helena,  Ark.,  is  Resident  Engineer. 


®Bids  were  opened  April  9  by  C.  B'" 
engineer.  Levee  District  No.  4,  Wynn  ' 
for  about  442,000  cu.  yds.  of  levee  w :, 
contract  being  awarded  to  A.  V.  Wills  ^ 
Paragould,  Ark.,  at  15.99  cts.  per  cu.  y  '■ 
work  is  designed  as  floating  dredge  w: 
the  average  section  of  the  levee  is  as  t 

•i'  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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7  ft.;  height  7  ft.:   slopes.  -2:1.     The 
gth  is  about  21   miles  and  the  work 
oifhe  west  side  of  Dunklin  County  and 
.siied  to  prevent  the  overflow  of  the  St. 

\a  River. 
I  Georgia. 

M)|t  is  to  be  made  shortly  to  the  city 
iat  of  Augusta,  Ga.,  on  the  proposed 
e  -ntioned  in  our  last  issue.  As  soon  as 
reiVt  is  received  it  is  planned  to  call  an 
■j-:to  vote  a  $1,000,000  bond  issue  for  the 
ecm  of  the  city  against  floods. 

I  Iowa. 

B'i  will  be  received  until  noon,  April  U», 
Frik  McSpaden.  Hampton,  la.,  for  the 
trtion  of  Drainage  District  Sub.  No.  li 
liJict  No.  (J.    The  work  will  be  let  in  si.x 

Bi^  will  be  received  until  noon,  .April  li». 
7i^ik  McSpaden,   Franklin   County   .\udi- 
Impton.    la.,    for    the    construction    of 
inic  District  No.  20,  in  two  sections. 
bL  will  be  received  until  noon,  April  19, 
rjik  McSpaden,   Franklin  County   Audi- 
••'^ton.    la.,    for    the    construction    of 
,  listrict  No.  21  in  two  sections.     G. 
,  Clarion,  la„  is  Engineer. 
ill  be  received  until  noon,  April  19, 
McSpaden,  Franklin  County   .-Audi- 
iiHipton,    la.,    for    the    construction    of 
ir  e    District    No.    23.    in    two    sections, 
hem.  Clarion.  la  ,  is  Engineer. 

Kentucky. 

ill  be  received  until  10  a.  ni.,  May  7, 
■I  Fiscal  Court,  Jefferson  County, 
Ky.,  for  the  construction  of  Mill 
11  and  extension  of  Pond  Creek 
['.  Crecelius,  403  Equitable  Bldg.. 
Ky..  is  Civil  Engineer. 

Louisiana. 

ice  jurv  of  .Avoyelles  Parish.  J.  B. 
President,  Marksville,  La.,  has 
.  .  drainage  districts,  one  the  .Avo- 
t.  i.'-aniage  District  No.  4,  comprising  ter- 
r  n  the  Second,  Fourth  and  Fifth  Wards 
tj|  parish,  and  the  Bordelonville  Drainage 
W:,  in  the  Sixth  Ward  of  Avoyelles. 
Michigan. 

•lis  will  be  received  until  April  25,  by  E. 

liman,  Commisioner  of  Drains,  Gratiot 
in,  Ithaca,  Mich.,  for  cleaning  out  404.4 
s  f  No.  152  drain  in  Emerson  Twp., 
it  Co.  The  bottom  width  is  4  ft.  and 
1  erage  about  1.5  ft.  in  depth  of  cleaning 
,  "he  upper  441.36  rods  of  this  drain  will 
1*  at  this  time  as  a  tile  job  of  which 
.dods  will  be  18  in.,  194.36  rods  of  12  in. 
1  i  rods  of  8  in.  The  most  of  the  tile  will 
1^  in  an  open  drain,  the  maximum  cut 
><bottom  of  old  drain  being  3  ft.  and  will 
re  not  to  exceed  25  ft.  The  furnishing 
t'l  tile  will  rie  let  as  a  separate  contract. 
Iijicil  Committee  of  Saginaw,  Mich.,  has 
c|;d  favorably  on  the  plan  for  extending 
.  ly  line  ditch  on  the  east  from  the  Pere 
r,  ette  south  tracks,  its  present  ending,  to 

l.-er,  a  distance  of  about  1.500  ft.  The 
irted  cost  is  $2,000.  H.  H.  Eymer  is  City 
rper. 

'  Minnesota. 

Hds  will  be  received  until  10  a.  m.  April 
IjVV.  H.  Holz,  County  Auditor,  St.  Peter, 
nj  for  the  construction  of  Ditch  No.  3,  in- 
i?  3,051  cu.  yds.;  also  for  Ditch  No.  52, 
U  ng  7,704  cu.  yds.  The  estimated  cost 
n!  $1,204. 
I"  ds  will  be  received  until  1  p.  m..  May  7 

I  P.  Edwards,  County  .Auditor.  Fairmont, 

II  for  the  construction  of  Judicial  Ditch 
I.  of  Martin  Countv.  all  tiled  requiring: 
V\h.  of  20-in,  tile,  average  depth,  8.2  ft., 
.:|ium  depth  11.16  ft.  3,400  ft.  of  18-in. 
Mverage  depth  7.4  ft.,   maximum   depth  9 

000  ft,  of  16-in.  tile,  average  depth  6.7 
iiximum  depth  8.64  ft.    4,200  ft.  of  15-in. 

J.verage  depth  7  ft.,  maximum  depth  8.69 
>0  ft.  of  14-in.  tile,  average  depth  5.8  ft., 

i:jnum  depth  5.96  ft.  2,800  ft.  of  12-in.  tile, 
;e  depth  6.5  ft.,  maximum  depth  8.80 
,200  ft.  of  10-in.  tile,  average  depth  5.1 


h'pc 


ft.,  maximum  depth  7.VI  i:      ll,(i.5(i  ft   of  8-in.  viewers  as  the  first  step  in   the  plan  toward 
tile,    average   depth    4.9    ti..    maximum    depth  reclaiming  approximately  15,000  acres  of  waste 
8.24   ft.     1,6(10   ft,  of  6-in    lile,  average  depth  land  along  Salt  Creek,  in  the  southeastern  part 
5.1   ft.,  maximum  depth  6.68  ft.     The  average  of  the   county.     It   is   proposed    to   straighten 
haul  for  tile  is  about  two  miles:  nearest  rail-  the  channel  of  the  stream, 
road  station  Granada,  on  C.  M.  &  St.  P.  R.  R.  Oreson. 
Soil  is  mostly  black   loam   with   clay  sub-soil.  ,     r^ 
Clay  tile   specilied.     Bids   to   be   accompanied  ®L.    F.    Gerdetz,    Portland,    Ore.,   has   been 
by  certified  check,  pavable  to  H    P.  Edwards,  awarded  the  contract   for  constructing  a  con- 
County   Auditor.         '  Crete  dam  across  the  Deschutes  River  at  Des- 
^•Bids  will  be  received  until  10  a.  m.,  April  chutes,  for  the  Centra!  Oregon  Irrigation  Co. 
20,  by  John  Kellev,  Countv  Auditor,  Luvernc,  Mr.  Gerdetz  has  also  been  awarded  the  con- 
Minn.,   for  the  construction  of  Judicial  ditch  tract  for  constructing  the  lirst  2  miles  of  the 
No.  2,  including  14,000  lin.  ft.  of  10  to  42-in.  north  canal   for  the  company, 
tile  and  estimated  to  cost  complete  $37,482:  Memphis,  Tenn.,   and  Vicinity. 
also  several  laterals  and  branches  to  cost  over  ^ 

59  000.  (RKGIL.XR    CORRESPONDENCE.) 

•J-Bids  will  be  received  until  10  a.  m..  May  9,  (j^o    7    Weathers   is   about   town   mingling 

by  L.  II.  Slocum,  County  .Auditor,  Iniernalion-  ^ith  the  boys  who  are  doing  nothing  on  ac- 

al   Falls,  Minn.,   lor  the  construction  of  Judi-  count   of   high   water.     George   has   his  crack 

cial  ditch   No.  3,  which   will  be  23  miles  long  outfit  in   a  place   of   safety  and   feels  no  un- 

and  will  include  28,000  cu.  yds.  of  earth  exca-  easiness  on  account  of  the  flood, 

vation.     The  cost  of  the  work  is  estimated  at  Martin  Jennings,  who  fought  so  hard  on  the 

about  $28,000  or  $29,000.                                  ^  .Athcrton  loop  in"  Louisiana  to  hold  out  against 

®Bids  were  opened  .April  9  by  A.  D.  McKel-  seepage    water,    has    at    last    thrown    up    the 

lar.  County  .Auditor,  Jackson,  ^linn.,  for  con-  sponge   and    moved   his   outfit   to  a   place   of 

structing    Judicial     Ditch    No.     13,    contracts  safety,  stating  that  he  will  not  be  able  to  do 

being  let  as   follows:   .Andrew   Rydeen,   Win-  any  work  until  the  water  recedes  very  consid- 

dom,  Minn.,  194,692  cu.  yds.  excavation  at  $16,-  erably. 

671:  Sam  Cliristensen,  Garner,  la.,  313.275  ft.  George  Lowrancc  at  Transylvania  managed 

of  tile  work  and  26  retaining  walls  at  $72,000.  to  get   in  a   pretty   good  estimate  last   month, 

©Contract    for    constructing   Judicial    Ditch  5^  jg  fearful  of  the  results  for  the  month  of" 

No.  1,  bids  for  which  wore  opened  .April  9  at  April.     George  has  had  remarkably  good  suc- 

Walker,  Minn.,  has  been  awarded  to  the  Koh-  cess   with  his  present   Louisiana  contract  and 

ler  Contracting  Co.,  Little  Falls,  Minn.,  at  $21,-  had  it  not  been  for  the  high  water  would  have 

595.     The    work    involves    the    excavation    of  been  ready  for  more  work  by  the  end  of  this 

about  193,000  cu.  yds.  of  earth,  the  clearing  of  month. 

about  61  acres  of  right  of  way,  and  leveling  of  Henry  McCarten  and  Bill  Stephenson,  whose 

about  5  miles  of  roads.     It  consists  of  about  outfits  have  been  hard  at  work  trying  to  build 

5%  miles  of  main  and  lateral  ditches  and  the  up  the  Athcrton  loop  before  the  flood  waters 

straightening    and    dredging    out    of    about    9  reached  that  section  of  the  country,  have  given 

miles    of   the    channel   of   the   Willow    River.  up  the  struggle  and  placed  their  outfits  at  the 

It  is  located  from  3  to  7  miles  from  the  vil-  disposal  of   President   McClellan  of  the  Lou- 

lages  of  Renier,  Cass  County,  and  Shovel  Lake,  isiana    State    Levee   Board   on    force   account 

.Aitken  County,  on  the  Minneapolis,  St.  Paul  work. 

&  Saulte  Ste.  Marie  Ry.  Helgason  Brothers,  the  two  hustHng  Vicks- 

The    Commissioners    of    Marshall    County,  burg  levee  contractors,  have  given  their  teams 

Warren,   Minn.,  have  sold  $247,000  of  bonds,  and  laborers  over  temporarily  to  the  United 

the  proceeds  of  which  will  be  used  for  5  drain-  States  forces  near  Vicksburg,  where  they  are 

age  ditches  in  the  county.  being  used  to  make  a  fight  to  save  the  levees 

Nebraska  '"  th<^  lower  district.     Tom   Helgason  is  per- 

~     ,   ,        •                .     1     "1,  M    A^rii  OT  r,n  sonally  in  charge  of  a  big  force  of  men  and 

Final  hearings  arc    '' j'^, J'«  'I  "X''  ?f„  "'^  moves  from  place  to  place  keeping  sacks  ready 

the  assessments  for  the  work  ot  constructing  a  ,,.paW  cnnts 

drainage  system  for  Johnson  County  Dnunage  '°l^'^^\f-lZ,ronhl.  now  for  anv  able  bodied 

DistrKt  No.   1.     It  '5,  P'-°'J?''''=  '•"  ,^'^°"™  man  to  get  work  in  this  section."   In  fact  the 

for  the  work  will  ^e  let  this  summer.     Abou  „,«^„j  .„,,,  ^,^^^  ,,,.,,  boards  have  been 

30   miles   of   open   ditches    ^^qmring   1  240,00(1  f    j       ,     ^      ,;         ^  ^^.  „„t  ^^-       3^,,  ,„  ^g. 

n  •  u'-  °  V';l^ir 'S  Ne ,    is  Z  ene  neer  cure  a  sufficient  force  to  keep  up  the  hard  fight 

D.  Howe,  Table  Rock,  ^eb.,  is  the  en^  neer.  ^^           ^^  relentlessly  against 
Bids  as   follows  were  received   April   10  b>  oncoming  waters.     The  government  pays 

the.U.  S.  Reclamation  Service    Andrew  \\eis,  '^{J"'°^  ^^f  j^r  "  sackers,"  with  free  boai'd 

project  engineer,  Mitchell.  Neb     for  the  con-  *„j",Pd  ;„/   jhe   St.   Francis    Levee   Board 

struction  of  an  ^•"'«"'^-'^"\, f"^,,^>;f  ;^>„.  ^°^  has  been^aying  as  high  as  $1.75  and  board  and 

an    earth    dan,    on    the    North    Plat  e   pro  ect  ^^^  ^^en  was  not  able  to  get  nearly 

about  nine  miles  "ffh  ^"  .4  °"«  "V  f,  "^'  fl  enough  help.     It  is  estimated  by  one  engineer 

Scottsbluff,  Neb.,  (1)  st^"i^'ng  foj  bid  "    K.l-  ~          J         ^^_^-^^^  ^^^^  ^^^^  ^^  ^^^^^  „„ 

Patrick   Bros.  &  C°lhn.   Beatrice    Neb      (2)  ^^^  ^^J^^      ^            ^            ^^  ^^^,„phi3  ,^^, 

bidof  Lutt]ohann&  Folk.,  Topeka   Kan.,  (.^)  ^,^^    recipient    of    much    praise   last    Saturday 

E.  W.  Lamoreaux,  Omaha,  Neb      t4)  W.  O.  S.  ^^^^^^  ^^         ^^^  ^  ^        ^^^  ^^^  conscripted  all 

^Vi.hamf SconsbhSTeb'. :  ?6)°W.^L^  T{;wn:  the  idle  men  about  town  and  forced  them  to 

send,  Morrill,  Neb.:  ^^^          ^^^          ^3^          ^^,          ^.^          ^g. 

Spillway  excavation.  Class  I.  GS.OOO  cu.   yrts $0.23         $0.25         $0.25       $0,249       $0,295       $0,325 

^11  lUvav  pxravation    Class  II.  l.'i. 000  cm.  yds .55  .oO            .7.t           .69.)           .6i>             .55 

l^iilwl  4xctvaUon:  Class  III,  100  cu.  yds 1.00           4.00           1.25         I.IS           1.10  .65 

Earth  embankment.   S9.000  cu.  yds... 18  .2o            .22           .249           .i9o          .SV 

Brule  clay  embankment,  3,000  cu.  yds ^     ^  '  .7a          -690          -65            -50 

T^otal    $Tl,510     $48,650     $50,205     $51,721     $58,125     $58,615 


North  Carolina. 

•J»Bids  will  be  received  until  noon,  .April 
.30.  by  Board  of  Drainage  Commissioners  of 
Muddy  Creek  Drainage  District,  Kenansville, 
N  C  for  the  construction  of  a  drainage 
canal  'in  Muddv  Creek  Drainage  District  near 
Chinquapin.  N.  C,  Duplin  county.  The  pro- 
posed canal  will  be  about  9..54  miles  long  and 
will  include  240,000  cu.  yds.  J.  L.  Becton,  Wil- 
mington, N.  C,  is  Engineer. 
Oklahoma. 

The    Pottawatomie    County   Commissioners. 
Tecumseh,   Okla.,   have  appointed   a  board   of 

4-  indicates  vi^ork  nov;  open  for  bids.    ®  indicates  a  contract  let  recently 


board  the  government  steamer  for  the  Arkan- 
sas levees,  where  all  are  hard  at  work  now. 

Jim  McClavey  is  in  town  and  chafing  under 
the  enforced  idleness.  Jim  is  such  a  busy  man 
when  in  camp  that  he  does  not  know  how  to 
take  it  easy.  But  Jim  has  been  squinting  his 
right  eye  on  some  city  work  about  to  come  up 
and  says  he  may  slip  in  a  bid  on  same. 

J.  .A.  Omberg,  Jr.,  chief  engineer  of  the 
Memphis  Compress  and  Storage  Co.,  which 
firm  recently  asked  for  bids  on  1-50,000  cu.  yds. 
of  work  in  the  southern  part  of  Memphis,  has 
not  as  yet  made  public  the  result  of  the  letting. 
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Jim  says  that  the  water  has  hacked  up  on  the 
property  to  be  graded  and  that  it  may  be  a 
month  or  more  before  any  \vorl<  could  be 
done;  therefore  he  sees  no  necessity  of  mak- 
ing the  award  for  the  time  being.  The  con- 
tract for  the  steel  and  concrete  work,  in- 
volving perhaps  a  million  dollars,  is  also  in 
status  quo. 

Stanton  Palmer  of  the  Roach-Manigan  Pav- 
ing Co.  was  in  Memphis  last  week  shakinv; 
hands  with  all  the  paving  boys  at  the  Peabody 
and  left  later  for  Chicago  in  the  interest  of  his 
firm.  Stant  says  the  paving  outlook  in  the 
southwest  is  really  exce])tionally  bright  for 
this  season  and  he  adxises  all  the  pavers  to 
whet  a  sharp  point  on  their  pencils  and  be 
ready  to  go  to  the  south. 

W.  S.  Ely.  who  is  the  southern  representa- 
tive of  the  Barber  Asphalt  Co..  was  in  Mem- 
phis for  a  day  looking  over  the  local  situation. 
Walter  was  not  much  encouraged  over  the 
prospects  for  asphalt  this  year  in  Memphis,  for 
the  city  engineer,  in  his  list  of  streets  to  be 
paved  with  that  material,  has  reduced  the  num- 
ber to  about  three,  with  a  possible  four — all. 
though,  small  contracts.  Mayor  Crump  has 
curtailed  the  street  appropriation  for  1912.  and 
the  fact  that  the  Barber  company  raised  the 
price  for  asphalt  in  Memphis  is  one  of  the 
reasons  given  by  the  city  engineer  for  not  in- 
cluding more  streets  of  this  material.  But 
Walter  thinks  that  there  will  be  more  tlian 
enough  work  in  the  south  and  southwest  this 
season  t(;i  compensate  for  the  loss  of  Memphis. 

H.  P.  Streicher.  a  w-ell  known  Memphis  pav- 
ing contractor,  has  secured  some  nice  street 
contracts  m  Decatur,  Til.,  and  Toledo,  O.,  and 
will  perhaps  not  be  a  bidder  on  the  l)atch  of 
streets  to  be  let  in  Memphis  in  the  near  future. 
Streicher  has  completed  all  his  Memphis  jobs. 

JMuch  interest  in  this  section  was  taken  in 
the  iTieeting  of  the  National  Drainage  Con- 
gress, which  was  held  at  New  Orleans  .-\pril 
10-13.  The  following  acted  as  delegates  from 
Memphis :  S.  M.  Neely.  Harry  N.  Pharr.  Lem 
Banks,  E.  .\.  Morgan.  W.  E.  Avres,  Bolton 
Smith,  P.  R.  Freidel,  S.  B.  Anderson,  J.  W. 
Falls,  Jr.,  J.  M.  Dockery,  O.  N.  Killough.  D. 
H.  Crump.  B.  G.  Compton.  H.  D.  Tomlinson. 
Jas.  F.  Hunter,  L.  K.  Salsbury,  C.  B.  Dudley, 
Frank  May,  B.  G.  Lee,  W.  G.  Thomas,  E.  C. 
Newman.  H.  J.  Johnson,  T..  H.  Tutwiler,  Fos- 
ter Hume  and  Chas  E.  Sessions.  Mr.  Kil- 
lough is  president  of  the  St.  Francis  Levee 
Board  and  is  thoroughly  familiar  with  all  the 
different  phases  of  levee  construction  and 
drainage  projects.  Mr.  Tomlinson  is  secretary 
of  this  board  and  is  also  an  authority  on 
drainage.  Mr.  Pharr  and  ^Ir.  Ayres  are  prom- 
inent drainage  engineers,  while  all  the  dele- 
gates are  prominent  men  and  able  to  care  for 
the  best  interests  of  the  community. 

Citizens  of  Lexington,  Tcnn.,  are  jubilant 
over  the  news  that  the  Frisco  is  contemplating 
the  building  of  a  line  from  Middleton,  Tenn., 
to  Lexington,  which  will  be  a  part  of  their 
New  Orleans  to  Chicago  road.  Col.  H.  E. 
Graper,  president  of  the  Citizens'  Bank  al 
Lexington,  states  that  the  last  issue  of  Frisco 
bonds  is  intended  to  construct  this  line,  in  con- 
nection with  quite  a  large  quantity  of  other 
improvements  which  the  Frisco  intends  doing 

It  is  stated  that  the  Gibson  County  Good 
Roads  Association  will  immediately  take  steps 


to  vote  bonds  providing  for  the  improvement 
of  roads  in  Gibson  county,  running  from  Hum- 
bolt,  Tenn.,  as  one  center  point  and  Milan  as 
another  center.  Although  a  motion  before  the 
county  court  there  providing  for  the  gravel- 
ing and  other  improvement  of  roads  in  Gibson 
county  was  defeated,  officials  think  that  it  will 
lie  possible  to  form  several  road  districts. 
which  can  then  issue  bonds  in  the  sections 
which  desire  these  improvements.  The  coun- 
try near  Milan  and  Humbolt  is  solid  in  de- 
manding improvements,  while  in  quite  a  large 
area  the  people  are  vigorously  opposing  such  a 
movement. 

Vice  President  W.  L.  Park.  Chief  Engineer 
A.  S.  Baldwin  and  General  Superintendent  S. 
S.  j\Iorris  of  the  Illinois  Central  R.  R.  were 
visitors  to  the  big  Huntington  levee  loop  at 
Moore.  Miss.,  last  week,  where  Roach  &  Stan- 
sell  are  throwing  up  a  protection  embankment 
which  will  serve  to  keep  the  waters  from  the 
I.  C.  and  Y.  &  M.  V.  tracks.  Later  the  party 
came  to  Memphis.  .\11  seemed  well  pleased 
with  the  work  near  Moore.  General  Superin- 
tendent Morris  stated  that  water  was  interfer- 
ing considerably  with  operation  of  some  of 
the  southern  lines;  in  addition  service  in  the 
north  of  Memphis  had  to  be  discontinued  and 
the  trains  from  St.  Louis,  Chicago  ajid  Louis- 
ville detoured  through  the  South  Dionagal  of 
the  I.  C.  No  doubt  wdien  the  flood  recedes 
from  the  I.  C.  lines  in  Mississippi  it  will  be 
found  that  several  branches  will  have  to  be 
practically  rebuilt. 

The  Southern  Bitulithic  Co.  on  last  Satur- 
day completed  its  Memphis  contract  and  for 
the  present  will  lay  up  the  plant,  which  has 
been  in  use  on  Manassas  street.  George  In- 
gram secured  a  small  contract  for  his  firm  in 
Helena,  Ark.,  which  he  expects  to  start  as 
soon  as  the  high  water  permits  work  being 
done  in  the  little  town  in  Arkansas. 

Alley  Bartec  of  the  Roach-Manigan  Pavin.g 
Co.,  a  large  Memphis  concern,  left  last  week 
for  Helena  to  prepare  to  get  in  brick  for  his 
firm's  contracts  in  the  latter  city,  .\lley  says 
he  will  not  attempt  the  actual  work  of  prepar- 
ing foundation  for  some  weeks  to  come,  on 
account  of  the  ground  at  Helena  being  filled 
with  seepage  water  from  the  river,  but  it  is  his 
intention  to  unload  the  brick  and  sewer  pipe, 
distribute  it  properly  on  the  streets  and  be  in 
readiness  to  .go  right  ahead  with  the  work 
when  conditions  permit. 

Several  of  the  railroads  which  enter  Mem- 
phis from  the  vv-est  and  whose  tracks  just 
across  the  river  from  this  city  are  now-  flooded 
with  a  twelve  mile  an  hour  current  dashing 
over  the  rails,  are  jireparing  to  put  steam 
shovels  in  and  make  the  necessary  repairs  as 
soon  as  the  water  permits.  Those  roads  which 
to  date  have  cast  about  for  available  equip- 
ment are  the  Iron  Mountain,  the  Rock  Island 
and  the  Frisco.  Probably  the  Cotton  Belt's 
rails  are  not  seriously  damaged,  but  consid- 
erable work  will  be  necessary  on  the  others' 
tracks  before  trains  can  be  run.  The  work 
will  be  emergency  contracts  and  contractors 
look  for  same  to  bring  a  good  big  price.  It  is 
thou.srht  a  month  must  elapse  before  anythin.g 
in  this  connection  can  be  done.  The  L.  &  N. 
may  have  to  do  a  little  work  in  the  city  of 
Memphis,  where  a  great  portion  of  its  tracks 
have  been  imder  water  for  about  two  weeks. 


At  the  request  of  Tennessee  represi     J 
who  called  on   President  Taft  with  ap    3 
that  he  get  the  United  States  engineeiKj 
vise  some  good  plan  for  the  protectiolf  ftfl 
low  lands  of  the  city  of  Memphis  frolj.  1 
flow.  General   Bixbv,  chief  of  enginec  t  m 
graphed  to  Major  Clarke  S.  Smith,  I't;     , 
gineer  at  Memphis,  to   make  an  inveL^I 
of  the  local  conditions  and  send  in  hire  a) 
with    any    suggestions    he    saw    fit  i,rS 
Major  Smith  in  company  with  .VlayoiL,.  /' 
and    City    Engineer    Weatherford,  '  h;:  j, 
over   the   situation   and   the  major's,  lori'j 
expected  withm  a  few  days.    Prior  to  iso,'- 
ernment  investigation  City  Engineer  \ath(S 
ford  had  made  tentative  plans  for  a  s'em  il* 
huge  culverts  over  the  Bayou  Gayoso,  p,    ■ 
which  stream  most  of  the  high  water   ,.. 
Mississippi  backs  up,  and  each  culver:  . 
be  about  -51  ft.  in  height,  higher  than  r' 
any    flood   could    reach.      It   is  not  i  /. 
iNIajor    Smith    will    concur    in    this   n. 
something  will  be  done  at  once,  for  \r| 
has  been  hurt  more  than  any  one  caieU 
the  recent  overflow  of  her  low  land  i 
citizens  of  this  good  town  will  not  seer 
name  and  valuable  property  again  dan;ef 
it  has  been  this  year.     It  is  probable   i 
plan  devised  cannot  be  carried  throu'.  ■' 
cost   less  than  $1,000,000;   in   fact,  soi  i, 
engineers  have  plans  which  will  be  « v  ■ 
expensive.      It    is    the    intention   of 
fathers  to  try  to  get  the  government   si 
this  expense,  inasmuch  as  the  Mempl  fl 
is  caused  by  the  building  of  high  levee iii 
.\rkansas   shore.      But   should  Uncle  in 
fuse,  then  the  city  will  no  doubt  raise  t. 
issue  to  take  care  of  the  emergency 
w-ork  will  be   started   at  once.     It  lo" 
much  as  though  Major  Smith  is  goingj> 
ommend  a  levee  about  the  low  parts  of  e 
and  provide  a  flood  gate  at  Wolf  River  Ii 
does  this,   several  of   the  levee  iwys  \1 
work    and    all   of   the    big    levee   consic 
firms  will  be  bidders  of  the  propositioul 
will  be  cue   of  the  largest  single  cont-t- 
be  let  in  this  section  perhaps  this  seaso 

Texas. 

The  Corpus  Christi  Reservoir  &  Irp: 
Co..  \V.  A.  Fitch,  President,  Corpus  hi 
Tex.,  expect  to  begin  active  constructi(  v 
within  tiO  to  9o  days  on  its  Tule  Lakre 
voir  proposition. 

F'inal  surveys  are  to  be  made  shor, 
it  is  expected  that  bids  will  be  taken  J 
for  draining  3,270  acres  of  land  iiiei 
son  County,  Tex.,  for  the  Port  .A.rth  f 
&  Irrigation  Co.  The  work  will  incliK .'' 
25  miles  of  open  ditches  and  a  pumpinpi 
and  will  cost  $60,000  to  $70,000.  J.  F\l 
ken.   Beaumont.  Tex.,  is  engineer. 

Canada. 

The  Canadian  Public  Works  Dep:m 
Ottawa,  Ont.,  has  issued  instructions  r 
preparation  of  detailed  plans  and  specil  ti 
for  beginning  work  on  the  new  We!I.in:a 
The  government  has  already  provided:'" 
for  beginning  work,  and  it  is  reported i? 
is  possible  that  bids  may  be  asked  i.b 
"The  total  cost  of  the  canal  will  be  abo  $ 
(K)0,000  and  probably  $10,000,000  will  btpi 
priated  in  next  year's  estimates. 


WATER-WORKS 


Alabama. 

^Bids  will  be  received  until  noon,  April  22, 
by  city  of  Fayette,  Ala.,  for  furnishing  mate- 
rial and  labor  for  the  construction  of  water 
works  system  and  sewers.  1-".  B.  Kay,  Tusca- 
loosa, ."Ma.,  is  engineer. 

Engineer  Edgar  B.  Kay  of  Tuscaloosa,  Ala., 
is  preparing  plans  for  the  making  of  improve- 
ments to  the  water  supplv  of  the  citv  of  Mo- 
bile. Ala. 

Illinois. 

^l!id,;  will  be  received  until  2  p.  m..  May  1, 


by  Village  Clerk  J.  S.  Archer,  Compton,  III, 
for  the  construction  of  a  steel  water  tower 
and  tank.  A  certified  check  for  $100  must  be 
filed  with  each  bid.  Official  advertisement  will 
be  found  elsewhere  in  this  issue.  Edward 
Byrne,   LaSalle,   III.,   is  Engineer. 

^Bids  were  received  as  follows  on  April  In 
by  L.  E.  McG'ann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering to  the  water  meter  shops  1830  Indiana 
Ave.,  brass  union  nipples  as  follows :  1.250  % 
in..  10  oz.,  nipple,  6  oz.  nut,  38  cts.  each;  1.300, 
1  in.,  12  oz.,  nipple,  7  oz.  nut,  42  cts.  each  ;  300 


1^2  in..  22  oz.  nipple,  14  oz.  union  nut,  1 
each.  Fidelity  Brass  Manufacturing  (. 
\\'.  Monroe  St. 

^•Bids  will  be  received  by  the  Board  1 
cal  Improvements.  Chicago,  111.,  until  l'- 
April  24,  for  furnishing  the  materials  3^ 
etc.,  necessarv-  to  construct  water  pipe;' 
following  streets:  Addison  St.,  '2,012  H  " 
in..  3  fire  hydrants.  1  valve  basin;  EH  \ 
605  lin.  ft.  6  in.,  2  hydrants:  41st  Pl„  ' 
ft.,  6  in.,  2  fire  hydrants ;  Iowa  St.,  49fi ' 
6  in..  1  fire  hydrant :  E.  101st  St.,  335  li  « 
in.:  W.  114th  St..  335  lin.  ft.,  8  in.,  1   ' 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


t:  s/ng 


V-VJIN     lI\f\V,lllNU 


gfield  Ave.,  1>T0  lin.  it..  8  in.,  1  tire 

38th  St.,  2'i-i  lin.  ft.,  6  in.,  1  tire 

Winchester  Ave.,  67"  lin.  ft.,  li  in., 

ints;  S.  Harding  Ave.,  1,382  lin.  ft., 

hydrants;  Hayes  .\ve..  l.n-H.)  lin.  ft.. 

e  hydrants;   Hermitage  Ave..   1,2!)8 

in     4   lire  hydrants ;    Rhodes   .^ve.. 

t.,  8  in. ;  S.  Rockwell  St.,  ^..jTO  lin. 

lire  hydrants;  Vernon  .Ave.,   I,3()."i 

4  lire  hydrants ;  Vincennes  .\ve., 

lin.|t.,  8  in..  4  tire  hydrants;   West   Hnd 

1-  lin.  ft.,  li  in..  :_!  fire  hytlrants ;  West 

^th  St.,  945  lin.  ft.,  ti  in.,  ;3  tire  hy- 

'I   lin.   ft.,   8   in.,   9   lire    hydrants; 

ft.,  8  in..  8  fire  hydrants ; 


ant; 
;(nt; 
•hy. 
3  li 
,  3 

ft..  ! 
lin. 
in 

I..  8ii 


1,340   lin. 


ft.,   8 


4    lire    hy- 


are  the  low  bids  received  by  L.  E. 
inniissioner  of  Public  Works,  Chi- 
ir  furnishing  and  delivering  500 
lead  as  follows :  Pipe  yard  'A," 
and  W'abansia  Ave.,  150  tons;  pipe 
;"i4  S.  .Ashland  .\ve.,  1-50  tons  ;  pipe 
■4th  St.  and  Stewart  Ave .  JOO  tons. 
ctal  Co.,   I3ii4  W.  Lake  St..  $4.44 

ire  the  low  bids  received  by  L.  Iv 
•nmissioner  of  Public  Works.  Chi- 
.\pril  (i.  for  furnishing  and  deliv- 
water  works  shops.  1-3.30  Indiana 
v  water  meters  of  a  current  tyjie : 
rs.  $51  each;  25  4  in.  meters.  $102 
1  meters.  $204  each.  Hersev  Man- 
.  118  X.  La  Salle  Si. 

Indiana. 

ii  nil  be  received  until  10  a.  m..  .\pril 

I.     )ard   of   Public   Works.   Logansport. 

f'   the   construction    of   a    steel    frame 

ivith     reinforced    concrete    piers. 

und   bridge   floor    for  use  of   the 

department.  The  cost  of  the  work 

it  about  $3,0(11].    H.  H.  Thompson 

i.;u)eer. 

Iowa. 

!  be  received  until  8  p.  m..  .April 
•uncil.  Cherokee,  Ta..  for  furnish- 

ng  as  extensions  to  the  water  sys- 
■  f  0-in.  cast  iron  pipe.  1.600  ft.  of 

■1  pipe,  also  necessary  valves,  fire 

icials.  etc.     William   Shardlow   is 

s  of  Ccnterville.   la.,  have  voted 

lor   a    waterworks    system.      The 

,1    will    proceed    shortly    to    make    the 

vlients  by  putting  in  the  new  reservoir 

on  branch  and  providing  a  supply  of 


Kansas. 

!^ers  employed  by  the  City  Council 
e  igton.  Kans..  to  report  on  the  feasi- 
1  securing  a  water  supply  for  the  city 
■initted  their  report.     It  has  been  found 

ipply  cannot  be  obtained  nearer  th;m 
:<'ms  of  the  .Arkansas  river.  15  miles 
li  The  cost  of  a  pumping  plant  and  pipe 
S-stimated  at  $200,000  if  wood  pipes 
■  and  $300.n00  if  pipes  are  of  cast  iron. 

ity  Commissioners  of  Topeka,  Kans.. 
i|iroved  a  plan  to  extend   water  mains 
Ninth    St.,   from    Western    .Ave.,   to 
St. 

Kentucky. 

"ity  Council  of  Fulton,  Kv..  has  sold 
'  mounting  to  $25,000,  known  as  the 
jorks  refunding  bonds,  to  the  Mercan- 
|st  Co..  of  St.  Louis,  Mo. 

Louisiana. 

and  specifications  are  to  be  prepared 
neer  H.  W.  Wright  of  Winnfield.  La., 

installation  of  a  water  work  system 
L'werage  system  in  Mansfield.  La. 

Massachusetts. 

s  will  be  received  until  7  ;30  p.  m.. 
S,  by  Board  of  Public  Works.  425 
ay,  Everett,  Mass..  for  supplving  200 
of  6-in.  cast  iron  water  pipe.'  oSO  lbs. 
igth;  84  lengths  of  14-in.  cast  iron 
"pe,  1,310  lbs.  per  length;  83  lengths  of 
:ast  iron  water  pipe,  1,610  lbs.  per 
3  14x6  tee^.  1   14x10  tee.  18  6.x6  tees,  4 


.s.xO  reducers,  1  u\i  re.Uuc'.  s.  12  O-in.  plugs. 
Specifications  can  be  obtaiiud  at  the  otfice  of 
said  board.  William  Wrdker  is  chairman  of 
the  board. 

®rhe  Water  CommissiuiK-rj  of  Holyoke, 
Mass.,  have  awarded  contracts  for  the  sea- 
son's supplies  and  for  the  gatewav  at  .Ashky 
ponds,  as  follows:  Qumcv  Al.mumental 
Uorks,  gateway,  $1.!»25;  Lead-Lined  Iron  Pipe 
Co.,  of  Wakefield,  furnishing  lead-lined  iron 
pipe  and  fittings.  $J11;  M.  J.  Walsh  &  Sons, 
constructing  sbelur  bouse  at  .Ashley  ponds, 
$l,.j!J-ii;  Builders'  Iron  Foundrv.  fiiniishing 
part  of  special  castings.  $227;  J."  &  "A',  lolly, 
furnishing  part  of  special  castings.  $4ilii ;  lUiild- 
ers'  Iron  Foundry.  Providence,  R.  1.,  splil 
sleeves.  $77;  Pratt  &  Cadv  Co.,  Hartford.  Ct., 
gate  valves,  $31!i;  also  for  brass  goods,  $296; 
Paper  City  Brass  Foundry,  brass  plugs.  $.18 
per  lb.  for  old  stock  and  8.21  for  new  stock ; 
Hitchcock  Supply  Co.,  Springfield,  galvanizeil 
iron  pipe.  $!l!i  for  Reading  wrought  iron  and 
$85  lor  steel. 

©John  E.  Palmer  of  Boston,  .Mass.,  has 
been  awarded  the  contract  by  the  borough  of 
Foxboro,  Mass.,  for  construction  cast  iron 
pipe  in  the  eastern  and  central  sections  ai 
$5.;i20.  Frank  L.  Fuller,  12  Pearl  St.,  Boston, 
is   Engineer. 

.At  the  annual  fire  district  meeting,  Chester, 
.Mass.,  an  appropriation  of  $500  was  made  to 
employ  competent  authority  to  advise  on  the 
proposition  of  obtaining  additional  water  sup- 
ply^    John   .A.   Smitliies  is   Clerk. 

Following  bids  were  received  .April  4  by  the 
Special  Water  Committee.  Springfield,  Mass., 
for  the  laying  of  water  pipes  in  and  about  the 
center  of  the  city.  Three  sections  of  piping 
were  bid  upon,  sections  5  and  6  being  for  the 
center  of  the  city  and  section  7  to  run  to  the 
.•\shley  reservoir:  Section  .5 — Crowe  &  W'alsh 
of  Pitlsfield.  $8,229 :  .Antonio  Lambo  of  Water- 
burv,  Ct.,  $9,492;  Edward  B.  Robert  of  Boston, 
$10,724;  Peirson  Engineering  and  Construc- 
tion Co..  of  Hartford.  Ct.,  $11,186;  Golden  & 
.Allen  of  Schenectady,  N.  Y.,  $11,2-58;  John  E. 
Palmer  of  Boston,  $11,670;  W.  S.  Bryne  of 
Boston,  $11,758;  Cordner  &  Montague  of 
Springfield.  11.776;  M.  L.  Camarco  of  Lee. 
$12,030;  Michael  Russo  of  Boston,  $1:.?,175;  R. 
H.  Xewell  of  Uxbridge.  $13,506;  Joseph  Long 
&  Co.  of  Loeminster,  $14,012.  Section 
6— Crowe  &  Walsh  of  Pitlsfield.  $12,486; 
Pierson  Engineering  and  Construction  Co., 
$15,270;  Edward  "  B.  Roberts.  $16,206; 
W.  B.  Brvne.  $16,803;  .M.  L.  Camargo.  $17.- 
0.53;  Golden  &  .Allen.  $17,072;  John  E.  Palmer, 
$17,500 ;  Michael  Russo,  $18.577 ;  R.  H.  Xewell 
Co..  $22,983.  Section  7  —  Simpson-Cor- 
bins  Co.  of  Xew  York.  .  $9,874 ;  W. 
B.  Bryne,  $10,922;  Pierson  Engineer- 
ing and  Construction  Co..  $11,963; 
Golden  &  Allen,  $11,225;  Cordner  &  Montague, 
$12,177;  M.  L.  Camarco.  $12,440;  John  E. 
Palmer,  $12,598;  R.  H.  Newell,  $12,747;  Jos- 
eph Long  cS:  Co..  $12,892. 

Michigan. 

^Bids  will  be  received  until  noon.  May  6, 
by  C.  L.  Miller,  City  Clerk,  Kalamazoo,  Mich., 
for  the  construction  of  two  steel  tanks  36  ft. 
in  diameter  and  70  ft.  high.  .A  certified  check 
for  $600  must  be  filed  with  each  bid. 

The  Board  of  Public  Works  of  Grand 
Rapids,  Mich.,  is  advertising  for  bids  on  the 
first  of  the  materials  needed  in  the  making 
of  extensions  to  the  waterworks  sy.stem,  for 
which  bonds  in  the  sum  of  $100,000  were 
recently  voted. 

The  citizens  of  Gladstone.  Mich.,  at  a  re- 
cent election  voted  against  the  issuance  of 
bonds  in  the  sum  of  $10,000  for  the  installa- 
tion of  sewerage. 

The  Board  of  Trade  of  Saginaw,  Mich.,  has 
presented  a  new  project  for  water  improve- 
ment to  the  Common  Council  in  the  form  of  a 
proposal  to  go  to  Saginaw  bay  for  a  pure 
w^ater  supplv  for  the  citv  at  an  estimated  cost 
of  $L346,000  for  the  plant  itself,  including  a 
conduit  from  the  bay  to  the  city  and  $181,000 
additional  for  connecting  up  both  sides  with 
the  new  system.  A  detailed  report  has  been 
presented  by   Engineer   Gardner    S.    Williams, 


•J»  indicates  work  now  open  for  bids.     ®  indicates  a  contract 


of  -Ann  -Arbor,   Mich.      The  detailed  estimated 

cost  is  as  follows : 

Inlalie.  • 

J6.-I00  ft.  Std.  i\l  in.  C.  1.  pipe— 

312.."i  lbs.  at  523  per  ton ?  ."•.'.Ki  per  ft. 

Laying    6.00  per  ft. 

$11.90 

J    314, 1«0 
Kmergenev   intake.   2.0(10   ft.   at    $12    per 

ft 24,000 

SubmerBed    eiibs.    shore    well   ami    ton- 

neetions    20.00(1 

I'ontingentles.    enRlneeilng    and    super- 
vision            :M,840 

$    393,000 
Ray  Shore   I'miiplnf;  Station. 

Futindatioi.s  and  liiiildinc $        ."i.OOO 

1  .'.    million    gallor.    iwiiis,    with    niotois. 
switehboani  and   eoniiections.   erected 

at    $(;.2.10    2o.000 

Ointlnseneles,    enslneerins    and    super- 
vision      5,000 

$      .ii.OOO 
Force  Main. 
ST.TtiO    ft.    36    in.    C.     1.     pipe,    average 

welRht  .".12  Ihs..  at  $2:!  per  ton jr..sS  per  ft. 

Iviiying     2.02  per  ft. 

Total     r 7. SO  per  ft. 

$  685.003 

:!  river  and  ereeli  crossings 10,.^00 

IT  gates,  wells  and  blow  offs.  at  Sl.ooii.  17.000 

l>elivery  of  pipe.  22.000  tons  at  $1 22,000 

Itlght  of  way  and  Incidentals 17,500 

Contingencies,    engineering   and    super- 
vision      75,000 

$    S27.U0O 
Saginaw    I'uniping    Station. 

Koundatio!is.   building  and   site ?      10,000 

4  .")    million    gallon    iinit.s.    with    motors, 
switchboard  and  eonneetlons.  erected 

at    $6,250    2."i.000 

Contingencies,    engineering   and   super- 
vision      6,000 

$      42.000 

Emergency   Reservoir. 
ino.Oun  oil.  yds.  exeavation  and  embank- 
ment at   40  rts $      40,000 

Site,   connections  and  Incidentals .").0O8 

Contingencies,    engineering   and    super- 
vision      5,000 

S      50,000 
Grand   total    $1,:146,000 

Minnesota 

State  Geologist  X  H.  Winchell  has  in- 
spected the  different  artesian  wells  of  the  city 
of  Moorhead,  Minn.,  and  will  make  a  report 
of  his  findings.  Upon  this  report  will  depend 
whether  the  city  shall  install  a  new  water 
system,  which  was  decided  upon  by  the  city 
officials   some   time   ago. 

The  superintendent  of  the  waterworks  of 
Chisholm,  Minn.,  has  submine<l  his  report  to 
the  Water,  Light,  Power  &  Building  Com- 
mission, recommending  necessary  changes  and 
improvements  in  the  plant,  the  principal  ones 
being  the  rearrangement  and  enlargement  of 
the  pumjiing  station  :  raising  the  height  of  the 
building  two  stories,  including  on  the  second 
door  a  laboratory  and  office ;  a  concrete  smoke- 
stack and  a  hozirontal  triple  expansion,  direct 
acting  pump;  surface  condenser  and  air  punip 
having  a  capacity  of  1,000.0(10  gals  per  day, 
filter  unit  and  a  well  of  lOii.iitlO  gals,    capacity. 

Mississippi. 

The  town  of  Sumner.  Miss.,  will  probably 
issue  bonds  in  the  sum  of  $22,500  for  a  water 
works,  sewer  system  and  electric  light  plant. 

Missouri. 

Water  Commissioner  Edw:ird  E  Wall,  of 
St,  Louis.  Mo.,  is  advocating  the  building  of 
a  new  waterworks  in  the  citv.  and  estimates 
its  cost  at  $20,000,000.  The  Commissioner 
suggests  that  the  plant  be  located  ou  the  Mis- 
souri river,  near  St.  Charles,  wdiich  station 
would  supply  the  western  and  southern  dis- 
tricts of  St.   Louis. 

Nebraska. 

The  City  Council  of  David  City.  Neb.,  has 
decided  to  extend  the  water  mains  some  8,000 
ft.  One  line  will  run  west  of  the  Burlington 
track.  The  work  will  require  three  car  loads 
of  4-in.  pipe. 

New  Jersey. 

4«Bids  will  be  received  until  8:30  p.  in., 
April  .30,  by  City  Council,  South  .Amboy,  N. 
J.,  for  the  construction  of  a  steel  water  tank 
and    connections.      -All    bids    must    be    accom- 

let  recentlv 
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panied  by  a  certified  check  for  $100.     Richard 
M.  Mack  is  City  Clerk. 

New  York. 

•J«Bids  will  be  received  until  noon,  May  2, 
by  Board  of  Water  Commissioners,  James- 
town N.  Y.,  for  furnishing  all  labor  and  ma- 
terials for  the  construction  of  a  5,000,000-gal. 
reinforced  concrete  covered  reservoir,  in  ac- 
cordance with  plans  and  specifications  on  file 
in  the  office  of  the  Board  of  Water  Commis- 
sioners, Jamestown,  New  York,  and  at  the 
office  of  Chester  &  Fleming,  engineers.  Union 
Bank  Building,  Pittsburgh,  Pennsylvania. 
Each  proposal  must  be  accompanied  by  a  cer- 
tified check  for  $1,000,  made  payable  to  City 
Treasurer,  Jamestown,  N.  Y. 

•J«Bids  will  be  received  until  noon,  May  2, 
bv  Board  of  Water  Commissioners,  James- 
town, N.  Y.,  for  furnishing  approximately  275 
lengths  of  24-in.  and  235  lengths  of  16-in.  cast 
iron  pipe  and  specials  also  separate  proposals 
for  hauling  and  laying  same,  in  accordance 
with  plans  and  specifications  on  file  at  the  of- 
fice of  the  Board  of  Water  Commissioners, 
Jamestown,  N.  Y.,  and  at  the  oftice  of  Ches- 
ter &  Fleming,  Engineers,  Union  Bank  Build- 
ing. Pittsburgh,  Pennsylvania-.  Each  proposal 
must  be  accompanied  by  a  certified  check  for 
$1,000,  made  payable  to  City  Treasurer,  James- 
town. 

•J«Bid3  will  be  received  until  April  24,  by 
Clifford  .^.  l^IcDonald,  Village  Clerk,  Middle- 
port,  N.  Y.,  for  the  construction  complete  mu- 
nicipal water  system,  including  about  eight 
miles  cast  iron  pipe,  pumping  stations,  pumps, 
stand  pipe  and  appurtenances ;  also  for  con- 
struction complete  municipal  sewer  system  in- 
cluding about  six  miles  pipe  sewers,  treatment 
works"  and  appurtenances.  Charles  Hopkins, 
349  Cutler  Bldg.,  Rochester,  N.  Y.,  is  Engi- 
neer. 

The  citizens  of  La  Salle,  N.  Y.,  at  a  recent 
election  voted  to  purchase  the  plant  of  the  La 
Salle  Water  Co.,  for  a  consideration  of  $30.- 
000.  The  city  plans  to  expend  approximate- 
ly $20,000  on  improvements.  Fred  Brooks  is 
village  president. 

North  Carolina. 

The  Polk  County  Water  Co.,  of  Tryon,  N. 
C,  has  been  incorporated  with  a  capital  stock 
of  $5,000  to  supply  water  for  the  town  of 
Tryon.  The  incorporators  are :  W.  E.  Strong, 
F.  P.  Bacon,  J.  Foster  Searles,  G.  H.  Holmes 
and  others. 

Oklahoma. 

®The  City  Commissioners  of  Muskogee, 
Okla.,  have  awarded  the  contracts  for  the 
building  of  the  new  filtration  plant  at  the  wa- 
ter station  as  follows :  F.  P.  McCormack,  so- 
lution and  mixing  tank  and  substructure,  $4,- 
095 ;  Weathers  &  Kearne,  superstructure,  lump 
sum  $0,100.  The  superstructure  will  be  built 
of  brick  and  the  solution  and  mixing  tanks 
of  concrete. 

Oregon. 

The  city  of  Woodburn,  Ore.,  took  over  the 
water  plant  at  present  operating  in  the  city 
during  the  first  week  of  April  for  a  considera- 
tion of  $9,650.  The  plant  was  formerly 
owned  by  R.  K.  Page.  Work  has  commenced 
on  the  construction  of  a  110-ft.  structural  steel 
tower  with  a  60,000-gal.  conical  steel  tank 
which  will  be  completed  within  90  days.  The 
Council  has  ordered  the  purchase  of  more 
than  a  mile  of  additional  mains  and  work  on 
extensions  will  commence  at  once.  The  city 
will  expend  $10,000  for  betterments  and  ex- 
tensions. 


Pennsylvania. 

State  Health  Commissioner  Samuel  Dixon 
has  approved  plans  of  the  Gettysburg  Water 
Co.,  Gettysburg,  Pa.,  for  a  mechanical  filtration 
plant  which  will  not  only  furnish  pure  water 
to  the  borough,  but  also  the  supply  for  the 
camp  sites.  The  company  will  secure  its  sup- 
ply  from   Marsh   Run. 

South  Dakota. 

^•Bids  will  be  received  until  8  p.  m..  May  0, 
by  N.  H.  Jensen,  city  auditor,  Mitchell,  S. 
Dak.,  for  digging,  casing  and  connecting  an 
artesian  well  complete  with  appurtenances. 

•J«Bids  will  be  received  until  noon.  May  6,  by 
M.  T.  Woods,  city  auditor,  Mobridge,  S.  Dak., 
for  furnishing  and  erecting  a  steel  tower  and 
tank  of  100,000  gals,  capacity,  to  be  at  a  height 
of  not  less  than  100  ft.  above  the  top  of  foun- 
dations. A  certified  check  for  $1,000  must  be 
filed  with  each  bid. 

®Deane  Steam  Pump  Co.,  has  been  awarded 
the  contract  by  the  city  of  Madison.  S.  Dak., 
for  furnishing  a  pumping  outfit  at  $7,254.  The 
work  includes  one  000-gal.  pump  direct  con- 
nection to  60  H.  P.  Remington  oil  engine  and 
one  400-gal.  pump  and  40  H.  P.  Westinghouse 
motor.     Bids  were  opened  April  4. 

Easton  &  Wells  of  Aberdeen,  S,  Dak.,-  have 
been  retained  by  the  town  of  Bowdle,  S.  Dak., 
to  supervise  the  installation  of  a  water  works 
system.  The  improvements  consist  of  a  res- 
ervoir, standpipe,  power  plant  and  water 
mains. 

An  election  was  held  in  Bruce,  S.  Dak.,  on 
April  16,  for  the.  purpose  of  voting  on  the 
proposition  of  installing  a  municipal  water 
works  system. 

Tennessee. 

Plans  and  specifications  have  practically 
been  completed  by  Engineer  R.  C.  Huston,  Ex- 
change Bldg.,  Memphis,  Tenn.,  for  the  installa- 
tion of  a  water  works  system  in  Tiptonville, 
Tenn. 

Texas. 

®Briggs-Weace  &  Co.,  have  been  awarded 
the  contract  by  the  city  of  Paris,  Tex.,  for 
furnishing  one  Duplex  12xl4.xl2  air  com- 
pressor to  pump  five  wells  at  $1,639.  Bids 
were  opened  April  9. 

The  citizens  of  Terrell,  Tex.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $25,000  for  the  waterworks  improve- 
ments. 

Chief  Water  Engineer  J.  M.  Bassett  of 
Dallas,  Tex.,  has  prepared  the  specifications 
for  the  36,000,000-gal.  pumping  engine  the  city 
is  to  secure  for  Bachman  pumping  station.  The 
engine  and  its  installation,  it  is  estimated,  will 
cost  about  $40,000.  The  pinnp  is  to  have  about 
a  45-ft.  lifting  power,  36-in.  intake  and  will 
discharge  into  Bachman. 

The  City  Council  of  M'Allen,  Tex.,  has 
granted  a  franchise  to  Colonel  A.  L.  Strang  of 
El  Campo  to  put  in  an  up-to-date  waterworks 
system.  The  contract  has  been  let  and  work 
begins  at  once. 

The  City  Commission  of  Abilene,  Tex.,  has 
decided  to  order  an  election  for  the  purpose 
of  determining  whether  bonds  should  be  is- 
sued for  $10,000  to  purchase  additional  fire 
equipment  for  the  city ;  also  bonds  for  $7,000 
for  the  erection  of  a  city  crematory.  An  auto- 
engine  will  probably  be  purchased. 

The  Port  Lavaca  Manufacturing  Co.,  has 
been  incorporated  at  Port  Lavaca,  Tex.,  with 
a  capital  stock  of  $50,000.  Arrangements  are 
under  way  to  put  in  a  complete  system  of  wa- 
terworks for  the  town.     The  officers  are:  Wil- 


lett    Wilson,    President;    W.    E.    Shi 
President ;   H.   C.   Innis,   Secretary,  a  i 
Shell,  General  Manager,  '     ' 

The  sum  of  $2,000  has  been  subsi,, 
Frankston,  Tex.,  for  an  electric  light ; 
terworks  plant  for  that  town.  i 

The  city  of  Sherman,  Tex.,  will  malL,jJ 
sions  to  its  sewer  system  and  watsL^ 
system  at  an  estimated  cost  of  $4fl,oJ(n'^ 
done  by  day  labor.  P.  C.  Thurmonls  -V 
engineer.     B,  C.  Kreager,  secretary.    I      •■■ 

West  Virginia.  i 

The  citizens  of  Parkersburg,  W.  '^  ..  . 
recent  election  voted  the  issuance  ot  n,\  " 
the  sum  of  $100,000  for  the  constnirii ,  ,■ , 
4,000,000-gal,  reservoir,  estimated 
$40,000,  and  for  pipe  line,  estimated , 
$25,000;  also  for  larger  mains  in  the  ij.  , 
district,  estimated  at  $65,000. 

Wisconsin. 

•J«Bids  will  be  received  until  7  p.  i  ,\^. 
25.  by  Robert  Luchsinger,  Village  ClerBtij, 
ville.  Wis.,  for  furnishing  8,700  ft.  of  J  f 
4-in.  cast  iron  pipe  class  B;  4,800  spec  i.^M 
ings ;   14  hydrants ;  7,  6  and  8-in.  va  s  .^j 
7   valve   boxes   f.   o.   b.    cars   Bellevill  H 
will  also  be   received   for  the   above  ite-i 
included   with   the  work   of   laying  thsarij 
building    a    14x50    ft.    concrete    standf; 
the  drilling  of  a  12-in.  well  200  ft.  deePisJ 
and   specifications   may  be  seen  at  thc'JM 
office   or   at   the    office   of   W.    G.   KiioffJ 
Engineer,  Madison,  Wis. 

®The  Wausau  Iron  Works,  Wausa  ^i 
has  been  awarded  the  contract  by  the<i 
Commissioner,    Shawano,    Wis.,    0,   ''i 
gand.  County  Clerk,  for  the  erectiot 
000-gal.  steel  tank  and  a  80-ft.  stce' 
Countv    Insane    Asylum.      The   conira  n 
is  $2,394.    W.  G.  Kirchofer,  Madison,  i's 
Engineer.     Bids  were  opened  April  4. 

The  ciitzens  of  Janesville,  Wis.,  hawc 
to  buy  the  plant  of  the  Janesville  Wa-  i 
and  operate  it  as  a  municipal  owned  f.ii 

The  Common  Council  of  Two  RiverV 
has  appropriated  $15,000  to  enlarge  th  i 
cipal   water  and  light  plant  and  has  : 
contract  aggregating  $17,000  for  pavini 

The  citizens  of  Horicon,  Wis.,  on  ir; 
voted  the  issuance  of  bonds  for  the  v 
tion  of  a  system  of  waterworks. 

Wyoming. 

®The  City  Council  of  Sheridan,  W.,  hx» 
awarded  the  contract  for  the  construoii 
7,685  ft.  of  water  mains  at  point?  witi 
city  to  Walsh  &  Patterson  at  .$7,018.  >. 
bidders  were:  F.  D.  Lovell,  $8,324;  'n- 
Wilcox,  $7,880;  A.  C.  Evans,  $7,213:1!, 
A.  Marker,  $7,816  and  Cox  Bosen,  $8,!^ 

Canada. 

The  Board  of  Control  of  Toronto,  O.has 
recommended  to  the  City  Council  that  pr 
mental  wells  h£,5unk  on  the  island  with  vi 
to  ascertaining  the  feasibility  of  a  sysn 
artesian  wells  for  the  water  supply  o:  t  f 
A  sum  of  $5,000  will  probably  be  set  a?: 
that  purpose. 

Wyoming. 

The  citizens  of  Torrington,  Wyo.,  w ; 
Mav  14  on   the  proposition  to  issue  bds 
the' sum  of  $30,000   for  the  installatiooi  i 
water  works  and  sewerage  system. 

The  citizens  of  Manchester,  Wyo.,  v.-  ' 
April  27  on   the  proposition  of  issuing 
ss^jOM  J31E.W   E   JOj    000'8$  }°  innoiuE   • 
svstem. 


SEWERAGE    AND     GARBAGE     DISPOSAl 


Alabama. 

4*Bids  will  be  received  until  noon,  April  22, 
by  City  of  Fayette,  Ala.,  for  necessary  labor 
and  material  for  the  construction  of  system 
of  sewers  and  water  works.  J.  E.  Chandler 
is  Mayor,  and  Edgar  B.  Kay,  Tuscaloosa,  Ala., 
is  Chief  Engineer. 


Arkansas. 


©Commissioners   of   Sewer   District   No.   15, 
Pine   Bluff,   Ark.,   have   awarded   the    contract 
for  the   const-ruction   of   the    sewer   to   Robin- 
son  Bros.,   at  $6,800. 
•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


California. 

The   Board  of   Public  Works  of  San 
cisco,    Cal.,    has    recommended   to   the 
visors    that   $30,000    be    set    aside   out 
sewer    bond    fund   of   1904   for   reconstr 
the  sewer  in   Oak   St.,  between   Stany; 
Cole,   so  as  to  relieve  the  overflow  fri 
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oy 


m   f.    sewer    in    front    of    the     Park 

^^nj  Hospital.  .,,.,.. 

.  .atives  from  the  cities  of  \\  hitticr, 

Lordsbiirg,   Claremont,   Gleiidora, 

,  ;,,    Covina,   Cal.,   recently   met   in   the 

nanll   city   for    the    purpose    of    ascer- 

ig     lether    or    not    the    building    of    a 

•  otall  for  the  joint  use  of  the  cities 

tQSm  Gabriel   river  to  the   sea,   is  a 

jle  [cj^<^'-      -^    permanent    organization 

„  fond   with    Mayor    L.    L.    Ratekin,    oi 

"ja   1    President,    and    Arthur    Durward, 

or'd  Jrg,   as    Secretary.      It    is    said    the 

■•■   '  sewer  will  range  between  $800,000 

!ry  plans  for  a  sewerage  system 
•he  i.rdncr  District,  segregated  into  scc- 
■jmhat  the  work  can  be  done  under 
■ntracts,  have  been  submitted  by 
or  F.  W.  McCarton  to  the  Mayo'r 
Lin   Council   of   San   Jose,   Cal. 

Colorado. 

\ill  be  received  until  11  a,  m., 
•  Board  of  Public  Works,  Denver, 
'iirnishing  all  labor  and  materials 
■ting  sewers,  manholes,  inlets  and 
cs  in  Part  "A"  of  Subdistrict  No. 
West  and  South  Side  Sanitary 
i.t.     Henry  Read  is   President. 

Connecticut. 

:rossci   Co.,  Hartford,    Conn.,    has 

id  the  contract  by  the  city  of  Put- 

.   for  the  construction  of  1,200   ft. 

100  ft.  of  10-in.,  13.000  ft.  of  8-in., 

in..  11  -1-in.  manholes  and  .5.3  8-in. 

The  contract  price  is  $11,273.    Bids 

■d   .April    10.     George    M.    Perry   is 

li.ineer.     C.    E.     Chandler,     Norwich, 

' .  ■  Consulting  Engineer. 

Delaware. 

Council  of  Wilmington,  Del.,  has 
agreement  with  the  Directors  of 
and  Sewer  Department  whereby 
will  provide  for  a  bond  issue  of 
proceeds  to  be  turned  over  to  the 
Sewer  Department  to  be  used  as 
,ver  fund. 

1  Georgia. 

in  ty   Commissioner    Shelby    Sniitli.    .A.t- 
,  li.,  has  notified  the  City  Council  of  At- 

iit  the  county  is  'eady  to  begin  work 
ni  on  the  extension  of  the  following 
tjwers,  for  which  the  city  will  furnish 
nj.'rial  and  the  county  the  labor:  High- 
je.  sewer,  McDaniel  St.  sewer,  Butler 
E  r,  and  the  intercepting  sewer  on  Proc- 
ihk.  In  connection  with  this  work  the 
!i|  just  awarded  a  contract  to  the  R.  O. 
pill  Coal  Co..  for  furnishing  100,000 
:l  of  cement  at  $.98  per  barrel, 
nys  are  about  to  be  started  for  the 
ri  of  extensions  to  the  sewer  system  of 
t|ih,  Ga.,  to  include  extensions  of  house 
ii  and   storm   sewerage   systems   w'ithin 

itive  limits. 

Idaho. 

s  will  be  received  until  5  p.  m.,  April 
;  Board  of  Public  Works,  Boise,  Idaho, 
,;  construction  of  sewers  in  Lateral 
'  District    No.    11,    including    approxi- 

40.561  lin.  ft.,  with  necessary  Ys,  maii- 
ind  flush  tanks.  Bids  will  be  received 
1  cement  and  vitrified  clav  pipe.  A  cer- 
rheck  for  $1,000  must  'be  filed  with 
■d.  Plans  and  specifications  are  on  file 
'..  G.  Eagleson.  City  Engineer. 
ds  will  be  received  until  5  p.  m.,  April 

Board  of  Public  Works,  Boise,  Idaho, 
ic     construction     of     sewers     in     Main 

District    No.    2,    approximating    11,12'j 

feet,  with  necessary  "Ys."  manholes, 
ish  tanks,  as  provided  for  by  Ordinance 
003.  Bids  will  be  received  on  both 
and  vitrified  clay  pipe.  A  certified 
for  $1,000  must  be  filed  with  each  bid. 
Eagleson  is  City  Engineer, 
ncs  Kennedy,  of  Fargo,  N.  Dak.,  has 
warded  the  contract  by  the  City  Council 
:atello.  Idaho,  for  the  construction  of 
T  system,  divided   into   six  districts,   at 


$(0,000;  bids  opened  March  28.  The  esti- 
mated quantities  in  the  various  districts  fol- 
low:^ First  district— 2,.523  it.  of  10-in.  pipe; 
3,00G  feet  of  8-in.  pipe;  If  manholes  and  one 
combined  manhole  and  flush  tank.  Second 
district— 1,050  ft.  of  6-in.  pipe;  -1.728  ft.  of  8- 
in.  pipe;  13  manlioles ;  one  lamphole,  and 
three  combined  manholes  and  flush  tanks. 
Ihird  district— 720  ft.  of  10-in.  pipe;  3,4!>7  ft. 
of  8-in.  pipe;  11  manholes,  and  two  combined 
manholes  and  flush  tanks.  Fourth  district— 
792  ft.  of  lu-in.  pipe;  3,0;i.j  ft.  of  8-in  pipe  and 
fourteen  manholes.  Fiftli  district— 5,050  ft. 
of  8-in.  pipe ;  12  manlioles  and  two  combined 
manholes  and  flush  tanks.  Sixth  district — 
■1.033  ft.  of  8-in  pipe;  12  manholes;  one  com- 
bined manhole  and  flush  lank,  and  one  lamp 
hole. 

Illinois. 

•^Bids  are  being  received,  it  is  reported,  by 
City  Council  of  Elgin.  111.,  for  the  improve- 
ment of  the  water  course  in  the  W.  J.  Kimball 
plat  for  West  Elgin.  The  improvement  will 
be  an  extension  of  the  west  side  sewer  sys- 
tem. 

•{•.Ml  bids  received  .-Vpril  10  for  the  con- 
struction of  the  sewer  system  in  Sewer  Dis- 
trict No.  3.  at  Lawrenccville.  III.,  were  re- 
jected, the  lowest  being  $18,588.  New  bids 
will  be  received  by  Board  of  Local  Improve- 
ments, Lawrenccville,  HI.,  until  2  p.  m.,  April 
24.  J.  O.  Martin  is  City  Attorney  and  R.  J. 
Benefiel   is   City  Engineer. 

®J.  S.  Vyer,  of  Normal,  111.,  has  been 
awarded  the  contract  for  the  sewer  which  is 
to  be  laid  in  connection  with  the  new  training 
school  building  at  the  university  at  Normal. 
The  work  includes  10,068  ft.  of  sewer. 

Following  arc  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111.,  E.  J.  Cilackin,  secretary,  for  furnishing 
materials,  labor,  etc.,  necessary  to  .construct 
sewers  in  the  streets  as  follows.  48d  PI.,  1-50 
lin.  ft.  12  in.,  87.5  cts. ;  Hamilton  Ave.,  780  lin. 
ft.  12  in..  $1,265.  Wing  sewers,  90  lin.  ft.  9  in., 
$1.25 ;  Millard  Ave.,  .350  lin.  ft.  12  in.,  $1.05 ;  E. 
101st  St.,  160  lin.  ft.  12  in.,  67  cts.  House 
drains,  125  lin.  ft.  6  in.,  17  cts.:  Artesian  Ave., 
665  lin.  ft.  15  in.,  $1.30.507  lin.  ft.  12  in..  $1.20. 
.^1.  Nortordonato,  S.  F'rancisco  .\ve..  670  lin. 
ft.  15  in.,  $1..35;  670  hn.  ft.  12  in.,  $1.2-5.  S.  Ma- 
plewood  Ave.,  665  lin.  ft.  15  in..  $1.30:  507  lin. 
ft.  12  in..  $1.20.  Mozart  St.,  670  lin.  ft.  15  in., 
$1.35;  670  lin.  ft.  12  in..  $1.20;  the  Rvan  Co., 
Stock  Exchange  Bldg.,  total.  $6,4.30.  Frink 
St.,  400  lin.  ft.  15  in..  $1.26.  Walnut  St.,  1,0.30 
lin.  ft  12  in.,  $1.08;  Louis  Scully,  total,  $1,9.36. 
Ridgeway  Ave.,  640  lin.  ft.  24  in.  double  ring 
brick,  $2.85.  Ridgeway  A\e..  660  lin.  ft.  12  in., 
$1.24.  W.  32d  St.,  340  lin.  ft.  18  in.,  $1.80. 
Hamlin  Ave.,  1,-300  lin.  ft.  12  in..  $1.24;  total, 
$4,961;  Camimi  Roberts.  N.  50th  Ave.,  1,020 
lin.  ft.  2y2  ft.  double  ring,  $3.80;  340  lin.  ft.  18 
in.,  $1.70.  Patterson  .-Vve..  6-50  lin.  ft.  15  in.. 
$1..34;  3,160  lin.  ft.  12  in.,  $1.19.  Waveland 
Ave.,  650  lin.  ft.  15  in.,  $1.34;  2,560  lin.  ft.  12 
in.,  $1.19.  Warwick  .'\ve..  6-50  lin.  ft.  15  in., 
$1.34;  2.-560  lin  ft.  12  in.,  $1.19:  total,  $16,206; 
P.  J.  McNulty.  W.  73d  St..  1.-330  lin-  ft.  2  ft. 
brick,  double  invert,  S2.78.  Honore  St.,  1,340 
lin.  ft.  15  in..  $1.24;  670  lin.  ft.  15  in.,  $1.26. 
Lincoln  St..  1,340  lin.  ft.  12  in.,  $1.18;  670  lin. 
ft.  15  in..  $1.26.  Winchester  Ave..  1,340  lin.  ft. 
12  in..  $118:  670  lin.  ft.  15  in.,  $126  S.  Robev 
St..  1,-340  lin.  ft.  12  in.,  $1.18;  670  lin.  ft.  15  in., 
$1.23;  Mai.  Murphy,  $13,459.  Bids  opened 
April  10.  The  contracts  have  not  been  award- 
ed. 

The  Board  of  Local  Improvements  of  Mo- 
line,  111.,  has  decided  upon  an  improvement  for 
that  territory  lying  between  10th  and  17th 
Aves.,  and  26th  and  31st  St.  The  system  will 
be  known  as  the  27th  St.  sewer  and  water 
system.  Preliminary  hearing  will  be  held 
April   20. 

Engineer  E.  O.  Hills  has  presented  plats  to 
the  City  Council  of  Sterling,  111.,  for  the 
various  sewer  systems  of  the  city. 

Henry  Rees  has  been  awarded  the  contract 
for  the  construction  of  the  Oak  St.  sewer  in 
Quincy.    III.,    at   $4,725. 

Plans  have  been  prepared  by  the  W.  S. 
Shields  Co.,  Hartford  Bldg.,  Chicago,  111.,  for 


the  construction  of  a  new  sewer  system  in 
Sandwich,  111.,  estimated  to  cost  $44,000.  The 
Board  of  Local  Improvements  is  at  present 
in  charge  of  the  work. 

Plans  and  specifications  for  the  installation 
of  a  sewer  system  in  the  city  of  Piano,  111., 
have  been  prepared  and  are  on  file  in  the  of- 
fice of  C.  A.  Darnell.  The  cost  of  the  sys- 
tem  is   estimated   at  $-13,000. 

The  Board  of  Local  Improvements  of  Jack- 
sonville, 111.,  is  considering  the  construction 
of  a  sewer  in  South  Mauvaisterre  St.,  from 
College    Ave.,    south    to    Brook. 

The  Board  of  Local  Improvements  of  Law- 
renccville, III.,  has  rejected  all  bids  received 
April  10  for  the  construction  of  a  complete 
sewer  system  owing  to  bids  being  about  15  per 
cent  above  estimate.  R.  J.  Benefiel  is  City 
I-.ngineer. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  April 
22,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
the  alley  west  of  Meridian  St.  from  alley  north 
of  Minnesota  St.  to  Minnesota  St. 

^Bids  will  be  received  until  10  a.  m.,  April 
22,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
Rural  St.  from  Glen  Drive  to  the  Belt  Rail- 
way tracks. 

•i*Bids  will  be  received  until  10  a.  m.,  April 
22,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
O.xford  St.,  from  Glen  Drive  to  Roosevelt 
Ave. 

•J«Bids  will  be  received  until  10  a.  m.,  April 
22,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
Parker  Ave.,  from  Glen  Drive  to  Roosevelt 
Ave. 

•f«Bids  will  be  received  until  10  a.  m.,  April 
22,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  in 
Linwood   Ave.,   from    Michigan  to   Byram   St. 

®The  Board  of  Public  Works  of  Evansville, 
Ind.,  has  awarded  the  following  contracts  for 
sewer  work:  John  L.  Newman,  sewer  in  Co- 
lumbia St.,  west  from  12th  Ave.,  for  three 
blocks,  sewer  in  block  81,  Archer  Addition, 
between  Baker  and  Harriet  and  Michigan  and 
Virginia  Sts.,  and  in  the  alley  in  block  2, 
Shanklin  enlargement,  between  Michigan  and 
Franklin  Sts. ;  West  Side  Construction  Co., 
sewers  in  Fifth  St.,  between  Division  and 
Ingle,  and  in  block  2,  Forrest  Park,  in  the 
rear  of  Harriet  St.,  between  Nevada  and 
Cleveland  Sts. ;  Meguiar  Contracting  Co., 
sewer  in  an  alley  between  Seventh  and  Eighth 
and   Cherry   and   Oak   Sts. 

Aug.  Schneider  is  the  probable  contractor 
for  the  construction  of  about  1,200  ft.  of  10- 
in.  and  12-in.  sewer  pipe  in  Baltimore  St., 
Michigan  City,  Ind.,  for  which  bids  were 
opened  .April  2.  Bids  have  been  taken  under 
advisement.     H.  M.  Miles  is  City  Engineer. 

Preliminary  plans  for  tire  construction  of 
the  Bowman  Creek  trunk  sewer  have  been 
completed  and  presented  to  the  Board  of 
Public  Works  of  South  Bend,  Ind. 

lo'wa. 

•J»Bids  will  be  received  until   1  p.  m.,  April 

22,  by  City  Clerk  G.  J.  Gittinger,  Chariton,  la,, 
for  the  extension  of  the  sewer  ending  at  Park 
Ave.,  to  Ashland  Ave.  The  work  will  include 
about  450  ft.  of  24-in.  No.  1  salt  glazed  vit- 
rified  sewer   pipe. 

^Bids  will  be  received  until  8  p.  m.,  April 
18,  by  O.  P.  Geiger,  City  Recorder,  Dubuque, 
la.,  for  the  construction  of  an  8-in  tile  pipe 
sanitary  sewer,  including  5,100  lin.  ft.  of  tile 
pipe  and  20  manholes  and  1  drop  manhole. 

^Bids  will  be  received  until  2  p.  m.,  April 

23,  by  City  Council  at  the  office  of  City  Clerk 
W.  H.  Conrey,  Knoxville.  la.,  for  the  neces- 
sary labor  and  material  for  the  construction  of 
sewers  and  subdrains.  Hall  &  Adams,  Cen- 
terville,  la.,  are  Engineers.  A  certified  check 
for  $750  must  be  filed  with  each  bid. 

®The  City  Council  of  Ottumwa.  la.,  has 
awarded  the  contract  for  the  construction  of 
the  Ballingall  branch  sewer  of  the  Charles 
Chilton,  and  the  contract  for  the  building  of 
the  Blake  branch  to  John  W.  Scott. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


60 


ENGINEERING    &    CONTRACTING 


Vol.  XXXMI. 


The  City  Council  of  Sioux  City.  la.,  has 
ordered  the  laying  of  a  storm  water  sewer  in 
Marsliall  Ave..  South  .-^lice  St.,  Dodge  Ave., 
South  Rustin  Ave..  Washington  Ave.,  and 
South  Irene  St.  The  Council  also  adopted 
a  resolution  providing  for  a  sanitary  sewer  in 
Helen   Ave. 

The  engineering  department  of  Des  Moines, 
la.,  has  recommended  an  expenditure  of  $100,- 
000  to  replace  the  -"i-ft.  sewers  now  in  service 
on  East  and  West  First  Sts..  with  lO-ft.  sew- 
ers.    J.   W.    Budd    is    City    Engineer. 

Louisiana. 

®The  Great  Southern  Lunilier  Co.,  Boga- 
lusa.  La..  C.  R.  Howard,  Chief  Engineer,  has 
awarded  the  contract  for  the  construction  of 
a  sanitary  sewer  system  in  Bogalusa  to  Ham- 
ilton Johnson  of  Jackson.  Miss.,  at  a  bid  of 
$ti,940  when  material  is  furnished  by  con- 
tractor and  $4,025  w-hen  material  is  furnished 
by  the  company. 

The  Board  of  Sewerage  Commissioners  of 
the  First  Sewerage  District,  Opelousas,  La., 
has  awarded  bonds  in  the  sum  of  $40,000,  is- 
sued by  the  district,  to  the  Interstate  Trust 
&  Banking  Co.,  of  New  Orleans.  Bids  for 
the  construction  of  the  sewerage  system  will 
shortly    be    called. 

Maine. 

The  Town  Board  of  Wells,  Me.,  has  post- 
poned tlie  matter  of  installing  sewers  in  the 
town  for  an  indefinite  period.  William  S. 
Wells   is   Chairman    of   the    Sewer    Committee. 

Maryland. 

Following  bids  were  received  by  the  Board 
of  Awards  of  Baltimore,  Md.,  on  Sanitary 
Contract  No.  86,  covering  lateral  sewers  in 
District  No.  IT;  Calvin  W.  Hendricks.  Chief 
Engineer  of  the  Sewerage  Commission :  B.  F. 
Sweeten  &  Son,  Baltimore,  $92,424;  D.  M. 
Andrew  &  Co..  Baltimore,  $104.4HO;  Rvan  & 
Reilly.  Baltimore,  $108,391  ;  Whiting-turner 
Construction  Co.,  Baltimore,  $110,11(5;  James 
Ferry  &  Son,  Pittsburgh,   Pa.,  $114,457. 

Massachusetts. 

The  Board  of  Health  of  Chicopee,  Mass., 
has  entered  a  protest  to  the  State  Board  of 
Health  against  the  proposal  of  the  Finance 
Committee  of  Springfield,  Mass.,  to  connect 
the  East  Springfield  sewer  with  the  Chicopee 
river.  The  officials  of  Springfield  contem- 
plate turning  the  sewerage  into  the  river  at 
some  distance  from  the  Stevens-Duryea  plant 
instead  of  having  it  built  to  empty  into  the 
Garden  brook  sewer  near  the  Hampden  paint 
works.  Engineer  George  N.  Merrill  drew 
plans  showing  that  by  the  former  method  the 
sewer  could  be  built  at  a  cost  of  not  more 
than  $.30,000,  whereas  it  would  cost  in  the  vi- 
cinity of  $70,000  or  $80,000  to  have  it  enter  the 
Garden  brook  sewer. 

Loan  orders  have  been  passed  bv  the  Citv 
Council  of  Boston.  Mass..  for  $175,000  for 
sewer  in  the  South  End  and  $160,000  for  other 
sewers;  also  $300,000  for  the  making"  of  high- 
ways. 

The  Selectmen  of  Westfield,  Mass.,  have 
awarded  the  contract  for  furnishing  8,000  ft. 
of  sewer  pipe  to  Mosely  &  Maschin  at  77  per 
cent  off  the  list  price  minus  a  cash  discount 
of  2  per  cent  if  the  pipe  was  paid  for  within 
30   days. 

Michigan. 

®Knig  &  .Austin,  of  Petoskey,  Mich.,  have 
been  awarded  the  contract  to  construct  the 
Lake  St.  sewer,  preparatory  to  laving  pave- 
ment in    Petoskey. 

®John  Lennane  has  been  awarded  the  con- 
tract by  the  city  of  Pontiac,  Mich.,  C.  L.  Groes- 
beck.  City  Clerk,  for  the  construction  of  14 
lateral  sewers  having  a  total  length  of  12,209 
ft.,  at  $17,882.     Bids  were  opened  .April  8. 

The  citizens  of  Escanaba.  Mich.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  $80,000  for  the  installation  of 
sewerage. 

Minnesota. 
City  Engineer  Wilson  of  Duluth,  Minn.,  has 
completed  specifications  for  storm  sewer  con- 
struction  for  this  year  amounting  to  $87.7-35. 


The  following  sewers  are  recommended  for 
construction ;  58th  Ave.  East.  Lake  Superior 
to  Glen  wood  St.,  $9,044;  11th  Ave.,  East, 
Sixth  St.  to  Eighth  St.  (ordered  built  1911), 
$0.001 ;  Glenwood  St.,  54th  to  58th  .-Vve.  East, 
$1,000;  11th  alley,  Miller's  Creek  to  100  ft. 
east  of  24th  Ave.  West,  $546;  18th  .\ve.  East, 
Seventh  to  Eighth   Sts.,  $1,059. 

Missouri. 

•J»Bids  will  be  received  until  Noon,  April 
19,  by  Board  of  Public  Improvements,  St. 
Louis,  Mo.,  for  the  construction  of  Gratiot 
Joint  District  sewer  and  branches  in  the  dis- 
trict. Plans  and  specifications  may  be  ob- 
tained at  the  office  of  the  board.  The  works 
will  include  the  following  approximate  quan- 
tities. Brick  and  Portland  Cement  Mortar 
Sewers:  1,325  ft.  of  7-ft.  inside  diameter,  1.185 
ft.  of  5-ft.  inside  diameter.  766  ft.  of  36-in.x 
54-in.  inside  diameter.  980  ft.  of  ,34-in.x51-in. 
inside  dimensions.  216  ft.  of  32-in.x48-in.  in- 
side dimensions.  912  ft.  of  .30-in.x45-in.  in- 
side dimensions.  374  ft.  of  28-in..x42-in.  inside 
dimensions.  67  ft.  of  26-in.x39-in.  inside  di- 
mensions. Pipe  Sewer:  520  ft.  of  12-Jn.  in- 
side diameter.  With  manholes,  junction  cham- 
bers and  all  other  appurtenances.  Deposit  re- 
quired. $2,100. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  let  a  contract  to  Brown  Bros, 
for  the  construction  of  a  sewer  in  District 
No.  3  of  Westport,  which  extends  from  33d 
to  40tli  Sts.,  from  Jefferson  to  Main  Sts.,  at 
$17,052.  The  sewer  will  be  constructed  of 
plain  concrete,  in  sizes  from  10  to  24-ins. 

®The  J.  C.  Likes  Construction  Co.,  of  Des 
Moines,  la.,  has  been  awarded  the  contract 
by  the  City  Council  of  Springfield,  Mo.,  for 
the  construction  of  the  southern  and  north- 
ern sewerage  disposal  works  for  which  bonds 
in  the  sum  of  $100,000  were  authorized.  The 
contract  price  is  $69,315.  Alexander  Potter, 
114  Liberty  St.,  New  York  City,  is  Consulting 
Engineer.      Bids  were  opened   April  4. 

The  proposed  municipal  improvements  of 
Maplewood  (P.  O.  St.  Louis,  Mo.),  including 
a  sewer  system  to  connect  with  that  of  St. 
Louis,  were  considered  at  a  recent  meeting  of 
the  Maplewood  Business  Men's  Association 
and  the  Maplewood  Civic  League.  Dr.  J.  P. 
Marshall   is   President   of  the   .Association. 

Nebraska. 

®The  City  Council  of  Superior,  Neb.,  has 
awarded  the  contract  for  the  construction  of 
sewers  in  Sewer  District  No.  2  to  the  Kelly 
Construction  Co.,  of  St.  Joe^  Mo.,  at  $13.16 f. 
Other  bids  were :  Meeker  &  Mahaffev.  Lin- 
coln. Neb.,  $14,031  ;  Inter  Mountain  Bridge 
&  Construction  Co.,  Tecumseh,  Neb.,  $13,434  ; 
F.  S.  Dobson,  Lincoln,  $1-3,171 ;  Haley  &  Rice. 
St.  Joe,  $13,964;  Midwest  Engineering  Co.. 
$13,059  and  Skvlbrother  Co.,  St.  Joe,  Mo. 
$13,928. 

®The  city  of  Fullerton.  Neb.,  has  let  the 
contract  for  the  installation  of  a  new  sewer 
system  to  the  Midwest  Engineering  Co.,  of 
Omaha,  Neb.  Bruce  &  Standevin,'  4-32  Bee 
Bldg..   Omaha,   are   engineers. 

The  city  clerk  of  Schuyler.  Neb.,  will 
shortly  call  for  bids  for  a  sewer  system,  esti- 
mated to  cost  $60,000.  Bruce  &  Standevin. 
Bee    Bldg.,    Omaha,    Neb.,    engineers. 

New  Jersey. 

•J-Bids  will  be  received  until  8 :30  p.  m.. 
.April  30.  by  City  Council.  South  Amboy.  N. 
J.,  for  the  construction  of  the  Machanic'svillc 
section  of  the  Sanitary  sewer  system  of  the 
city  of  South  .Amboy,  N.  J.  Richard  M.  Mack 
is  City  Clerk.  A  certified  check  for  $-500  must 
be  filed  with  each  bid. 

New  York. 

©Thomas  L.  Crane.  121  Jay  St.,  Schenec- 
tady. N.  Y.,  has  been  awarded  the  contract  by 
the  village  of  Hobart,  N.  Y.,  W.  J.  H.  Rob- 
inson, Clerk,  for  the  construction  of  sew-er 
and  disposal  works  at  $20,304;  Bids  were 
opened  March  25. 

®The  Board  of  Contract  &  Supply  of  Bin.g- 
hamton,  N.  Y.,  has  awarded  four  contracts 
to  George  Serafini  of  that  city  for  the  con- 
struction   of    sewer,    aggregating   $15,000,    and 


another  contract  to  S,  Flannagan  &  Silr 

struction   Co,,   at  $7,297.  I"""- 

®The  Board  of  Contract  &  Supply  [|r 

N.    Y.,    has    awarded    the    contracts  f/"'''' 

con- 

ives., 


structing  sewers  in  Central  and  Kinlod 
to  Golden  &  Allen  of  that  city  at  $1,6( 
8-in.    sewer   in   Central    .Ave.,   and  jgi,. 
similar  sewer  in  Kinloch  .Ave. 

The  Board  of  Estimate  &  .Apport 
of  Rochester,  N.  Y.,  has  voted  to 
$1,000,000   for   sewerage   disposal  purpi' 

State   Health   Commissioner   Dr.  Eu'L 
■^orter,  of  New  York,  has  asked  the  t 


niHitl 

jt'owj 


ficials  of  Corning,   N.   Y..  to  submit 


plans  for  the  establishment  of  a  sewer;|  |j;J 
posal    plant   upon   the   site   purchased  \  .u 
purpose  some  time  ago  bv  the  Board  dtai 
lie   Works.  '  '"'«' 

The  city  of  Syracuse,  N.  Y..  has  prt( 
secured   all   right  of  way  for  a   sewer 's(J 
in   the   Hayden  tract   in   the   Ninth  Wn 

Dr.  Eugene  Porter,  State  Health  C-iuju 
sioner,  has  again  urged  the  city  ofiics  '•!% 
Corning,  N.  Y.,  to  install  sewage  r,|),j 
plants.  The  Board  of  Public  Wnrks  {„ 
years  ago  purchased  a  site  for  the  ci^a! 
plant  upon  which  it  was  proposed  to  t\  ■. 
plant  costing  between  $40,000  and  S-5O,O0W 
liam  O.  Drake  is  Superintendent  of  ybli( 
W'orks.  Frederick  A.  Ellison  is  Mayo '^  I 
Ohio.  ' 

•{•Bids    will    be    received    until    noon,\ptJ 
24,   by  Director  of   Public  Service.  Ash)ijl| 
O.,    for    necessary    labor    and    materian 
the    improvement    of    Division    St.,    fro 
seph   St.   to  the  angle  therein  by  const;:) 
a    sewer   therein,    according  to  the  pin 
specifications  on  file  in  said  office.     ' 
includes    approximately    20    lin.    ft. 
sewer,    462    lin.    ft.    of    8-in.    sewer.   .'  ,; 
basins,  2  manholes,  1   flush  tank  and  m  • 
combined.      John    Mac    Rae    is   clerk   <  •'. 
department. 

4*Bids  will  be  received  until  nnon.  .\(  ! 
by  Director  of  Public  Service,  Ciiiciniij  i 
for  the  construction  of  main  and  latera  ► 
ers    and    drains    with    their    appurlenaiii 
Halstead    St.,    from    Straight    St.    to   .\  - 
St. ;    Hukill   alley   from    Eliza   St..   to  .'i  .i 
lin  St. ;  right  of  way  along  the  Miami  an  i 
Canal  from  .Addison  St.  to  Straight  St  :  - 
alley   from    Dixon    St.    to   its   southen: 
nns :  Kottman  St.  from  Halstead  St.,  to    ,■ 
and     Erie    Canal.       Plans,     specification  : 
blank   proposals  can  be  obtained  at  tht  ti 
of  the   Chief  Engineer  of  the   Departm(  i 
Public    Service.      Each    proposal   mi'st  t;a. 
companied  by  a  bond  in  the  sum  of  $2,0'  < 
8  certified  check.     M.  J.  Keefe  is  Clerk  'tl: 
Department   of   Public   Service. 

®Frank  J.  Davis  &  Sons  have  been  awde 
the  contract  by  the  cit)'  of  Hamilton,  0..  T: 
W'eaver,  City  Engineer,  for  the  constnio 
of  the  W^alnut  St.  storm  sewer  at  $705.  % 
work  includes  360  f.t.  18-in  pipe,  360  ft.  -n 
pipe,  -350  ft.  12-in  pipe,  10  inlet  basins  aiKw 
manholes.      Bids   were   opened   -April  t. 

Property    owners   on    Summit   St.  havpt 
titioned   the   Citv'   Council   of  Kent.  0.,   ' 
sanitary  sewer  to  extend  from  Willow  ,'  I 
South   Water   St.,  to  connect   with  the  ::t 
at  that  point  which  leads  to  the  river- 

The  citizens  of  Reading,  O.,  have  vote  h 
issuance  of  bonds  in  the  sum  of  $35,000  ic  h 
construction  of  a  sanitary  sewerage  systi 

The  Sinking  Fund  Trustees  of  Cincin: 
O.,  have  purchased  $25,000  worth  of  the  !' 
000  bond  issue  authorized  by  the  City  Cii 
cil  to  defray  the  cost  of  the  plans  for  th  n 
stallation  of  the  sewer  system,  Enginee  ■■ 
F.  Layman  and  Frank  Farley,  of  Cincii  ; 
will  make  the  surveys, 

By  the  decision  of  the  Supreme  Crt. 
making  the  Bense  act  valid,  the  city  of  'ft 
Clinton.  O..  will  be  compelled  to  constn  J 
new  sewer  system  or  arrange  a  disposal  nl 
for  its  present  system  which  has  its  outl:" 
the  river  and  along  the  lake  front.  The  C;i- 
cil  has  been  notified  by  the  State  Boarot 
Health  to  make  plans  for  a  different  sysn. 

Engineer  French  has  presented  planj  f  3 
sanitary  sewer  on  South  Lundy  St.,  bet\:n 
Etna  St.,  and  a  point  550  ft.  north  to  the  !y 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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■  i   Salem,  O.     The   sewer  i:uiiiniitttL- 

lied     the     building     of     a     sanitary 

East  Green  St.,  fnim  a  point  cast  of 

.ril.  -undv    St.,    to    Jennings    Ave.      Plan.s 

!  sn'fications  will  be  prepared  by  the  engi- 

Qklahoma. 

•,   (..lumil  of  IJartlesville,  Okla..  li  is 
ordinance  creating  a  new  sewer  dis- 
instructing  the  city  engineer  to  pre- 
-  and  specifications. 

Oregon. 

ly  of  Carlton.  Ore.,  has  awarded  the 
:  If  the  installation  of  a  sewer  sys- 
mes  Kennedy,  of  Fargo,  N.  Dak..  lU 

sinecr  Tom    tlurlburt   of    Portland. 

prepared    plans    for    the    territory 

;  from  the  Rose  City  Park  territory. 

-idition.    North     Mount     Tabor     and 

1  and   prepared   two   separate   sewer 

One  will  have  its  outlet  by  way  of 

Gulch,   which   will  cover  Rose   City 

the  other  district  will  drain  into  the 

I    River   by   way   of    East    Stark    St. 

'  system  will  cover  the  territory  east 

reihurst    to    E.    82nd    St.,    south    to 

.nzcl  Park  and  up  the  east  slope  of 

ilxir   t<i   the   crest   of    the   elevation. 

irritory  is  south   of    the   0.-\\'.    R. 

The  Sullivan  Gulch  system  is  north 
U".  R.  &  K.  It  is  probable  that  the 
'  lUlch    sewer    system    will    b?    built 

Pennsylvania. 

iiwii  Council  of  Olyphant.  Pa..  h:i< 
le  contract  for  the  new  Third  Ward 


sewer    to     Matt    Stipp    Construction    Co.,    of 
Scranton.    Pa. 

Delaware  County,  Pa.,  towns  lying  just  be- 
yond the  Philadelphia  city  limits  are  consider- 
ing plans  fur  constructing  a  trunk  sewer  that 
will  afford  drainage  facilities  to  most  of  the 
boroughs  in  the  Darby  Creek  watersheds.  The 
towns  that  would  use  this  sewer  are  Clifton 
Heights,  .\ldan,  Collmgdale.  Veadon,  Darby 
and  suburban  sections  in  Lpper  Darby  Town- 
ship. The  end  of  this  drainage  system  would 
be  a  disposal  plant  near  Darbv.  Civil  Engineer 
Albert  F.  Damon.  Jr.,  Darbv.  Pa.,  estimates 
that  the  trunk  sewer  would  cost  about  $40,000. 
The  Clifton  IJeighls  Civic  .\ssociation  will  en- 
deavor to  have  a  bill  passed  by  the  next  legis- 
lature authorizing  the  proposed  drainage  sys- 
tem. 

South  Dakota. 

Ihe  City  Council  of  .Mitchell.  S.  Dak:,  has 
passed  a  resolution  providing  for  the  con- 
struction of  an  extension  of  the  lateral  sewers 
in  District  Xo.  ;i.  X.  H.  Jensen  is  Citv  .\udi- 
tor.     .\.    E.   Hitchcock   is   Mayor. 

Texas. 

F.  W.  Johnson.  President  nf  the  Pecos  Land 
Co.,  has  made  application  to  the  Mavor  and 
City  Council  of  Pecos.  Tex.,  for  a  '  .^0-year 
franchise  to  construct  throughout  the  city  of 
Pocos  a  sanitary  sewerage  .system,  with  option 
by  the  city  to  purchase  at  tin-  end  of   10  vears. 

Utah. 

.\  mass  meeting  was  recently  held  in  Gar- 
land, L'tah,  for  the  purpose  of  considering  the 
matter  of  bonding  the  town  for  funds  for  the 


installalioii    of    a    sewerage    system.      \V,    L. 
Grover  is   President  of   the   Town   Board. 

Virginia. 

The  City  Council  of  Bristol,  \'a..  has  ordered 
sewers  laid  to  the  extent  of  $;?.600.  Sewers 
will  be  constructed  on  X'crnon.  Winston,  Ed- 
monds and  Goodson  Sts..  and  Highland,  Fair- 
mount  and  Commonwealth  .\vcs.  William  M. 
Duiilap    is    City    Engineer 

Washington. 

©Commissioner  of  Public  Works  Owen 
Woods,  of  Tacoma,  Wash.,  has  awarded  the 
contract  for  the  construction  of  the  Indian 
addition  sewer,  serving  the  Rogers  school,  to 
John  Gallucia  at  «-2:\(IO0. 

The  City  Council  of  Anacortes,  Wash.,  con- 
templates constructing  a  trunk  line  sewer 
along  M  .Vve.,  as  far  south  as  iOth  St.,  and 
run  laterals  up  the  various  cross  streets  so  as 
to  incluile  practically  all  of  the  Queen  .\nne 
hill  section  of  the  city. 

Green  &  Co..  Civil  Engineers,  Spokane, 
Wash.,  are  making  surveys  of  the  town  of 
Ontario,  Ore.,  for  the  purpose  of  establishing 
correct  corners,  intersection.?,  etc.,  and  for  the 
purpose  of  laying  out  proper  sewer  ilistricts. 
giv'ng  grades  for  streets,  sidewalks,  etc 

Wisconsin. 

®Thc  City  Council  of  Marinette,  Wis.,  has 
awarded  the  contract  for  the  making  of  an 
extension  of  the  Bangs  and  Currie  St.  sewor 
to  Johnson  &  Teander,  of  that  city,  at  $11.- 
i'Ol.  Other  bidders  were  the  Hackworthy 
Constructioii    Co..   $1-1,784   and    [ohn    Striffler, 

$i:im)i 
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Arizona. 

••ill  be  received  until  '1  p.  m..  May  \i, 
i<>ioner  of  Indian  Affairs.  Washing- 
.  for  furnishing  the  necessary  labor 
lal  for  the  construction  of  a  stone 
■L-    at    the    Western    Navajo    Indian 

Arkansas. 

ull    lie    received    until    May    1,    by 

inimssioners.  Little  Rock,  Ark.,  for 

I'-iruciion  of  a  new  county  court  house 

lilaski  county.     George   P.   Mann,   Little 

^'■'■:  ,  •=  architect. 

California. 

I  r.oard  oi  Fire  Commissioners,  D.  R. 
:^ff.  secretary.  64  Eddy  St.,  San  Fran- 
:|  Cal.,  has  asked  the  Supervisors  for  a 
It  allowance  of  $-2.()lfi.303  for  next  year, 
uch  amouiii  $1,012,420  is  to  perinit  of  the 
(tution  of  motor  driven  apparatus  for 
d   style   hiirse-driven    engines,   c^rts   and 

Connecticut. 
s  as  follows  were  received   .\pril   12,  by 

.^.  E.  W.aldron,  L'.  S.  Engineer,  New 
)n.  Conn.,  for  about  40.000  "cu.  yds.  of 
ing  in  Pawcatuck  River,  R.  I.  and  Con- 
ut:     John     H.    Gerrish,   Boston.    Mass., 

;  J.  S.  Packard  Dredging  Co.,  Provi- 
.  R.  I.  (recommended  for  acceptance), 
k  The  T.  .\.  Scott  Co..  Inc..  New 
in.  Conn..  $(\M:  Charles  M.  Cole.  Fall 
.  Mass.,  $0.20. 

District  of  Columbia. 

IS  will  be  received  until  lni.iii  a.  m..  .May 
M'lj.  F.  C.  Boggs.  General  Purchasing 
'r.  Isthmian  Canal  Commission.  Washing- 
X  C,  for  furnishing  under  Canal  circular 
cast  iron  car  wdieels. 
Is  will  be  received  until  lii:3n  a.  m..  April 
V  Maj.  F.  C.  Boggs.  General  Purchasing 
;r.  Isthmian  Canal  Commission,  Wash- 
n.  D.  C,  for  furnishing  under  Canal  Cir- 
T02.  Chain.  Steel  Wire.  Cold  Chisels, 
t    Drills.    Pliers.     Wrenchers.     Washers. 


Nuts,  Nails,  Tacks,  Files,  Sheet  Copper,  Sol- 
der, Shovels.  Hammer  Handles,  Truck  Han- 
dles, Corn  Brooms,  Paint  Brushes.  Galvanized 
Buckets.  Water  Coolers,  Hose  Couplings,  Pad- 
locks, Steel  Tapes,  Hose,  Packing.  Gaskets, 
Twine,  Oakum,  Rawhide  Lacing,  Sponges, 
Cotton  Bunting.  Railway  Flags,  Roofting  Felt, 
Vitrified  Promenade,  Tile,  Fire  Brick,  Fire 
Clay,  Gold  Leaf,  Metal  Polish,  Soap,  Candles, 
Silica  Wash,  Lye,  Borax,  Lard,  Oil,  Japan 
Drier  Paints,  White  Zinc,  and  Turpentine. 

Florida. 

•{•Bids  will  be  received  until  -S  p.  m  ,  May  6, 
by  Board  of  Commissioners  of  State  Institu- 
tions, Tallahassee.  Fla.,  for  the  construction 
of  a  receiving  hospital  building  at  the  Florida 
Hospital  for  Insane.  G.  T.  Whitfield,  Talla- 
hassee. Fla.,  is  Secretary. 

Georgia. 

^Bids  will  be  received  until  noon,  .April  20, 
by  Board  of  Fire  Master,  Fire  Department, 
Atlanta,  Ga.,  for  the  erection  and  completion 
of  a  one  story  fire  station.  Morgan  &  Dillon, 
Grant  Bid.,  are  .\rcbitects. 

Idaho. 

•J-Bids  will  be  received  until  8  p.  m.,  April 
.30,  by  C.  H.  .McQuown.  Clerk,  Buhl,  Idaho, 
for  the  construction  of  a  public  school  build- 
ing. Gates  Bros..  Twin  Falls,  Idaho,  are  .\r- 
cliitects. 

Iowa. 

■{•Bids  will  be  received  until  •')  p.  ni..  May 
0.  b\-. Board  of  Directors  of  the  Independent 
School  District,  Sioux  City,  la.,  for  the  re- 
modeling of.  buildkig  additions  to.  and  in- 
stalling heating  systems  and  plumbing  in  the 
follow-ing  named  school  buildings  in  said  In- 
dependent School  District,  to-wit :  Hunt  build- 
in.g  and  Webster  building.  .Ml  bids  must  be 
in  strict  accordance  with  plans  and  specifica- 
tions prepared  by  F.  E.  Colby,  .Architect,  which 
mav  be  seen  at  his  office  in  Sioux  City,  after 
.\pril  20.  1912.  Bids  will  be  received  for  all 
work  on  either  building  or  on  separate  parts 
of  the  same.     .A  certified  check  must  accom- 


pany each  bid  equal  to  five  per  cent  of  the 
amount  of  .said  bid.  T.  C.  Prescott  is  Secre- 
tary Independent  School  District  of  Sioux 
City. 

Louisiana. 

^Bids  will  be  received  until  11  a.  m.,  .\pril 
30,  by  Lieut.  Col.  Lansing  H.  Beach,  U.  S. 
Engineer,  New  Orleans,  La.,  for  furnishing 
and  delivering  stone  ;it  South  Pass  and  South- 
west Pass.  ^Iississippi  River. 

Michigan. 

•{•Bids  will  be  received  until  2  p,  m..  .\pril 
24,  by  Lighthouse  Inspector,  Detroit,  Mich., 
for  placing  reinforced  concrete  caissons  and 
completing  the  foundation  piers  for  lights  1. 
2,  3  and  4.  Detroit  River 

Bids  were  opened  .A.pril-2  by  Col.  C.  McD. 
Townsend,  U.  S.  Engineer,  Detroit,  .Mich.,  for 
the  construction  by  the  East  .Approach  Canal 
at  Sault  Ste.  Marie,  the  Great  Lakes  Dredge 
&  Dock  Co.,  Chicago,  111.,  at  $.30.5,7.50  being 
the  low  bidder.  The  work  to  be  done  is  to 
excavate  the  new  navigation  channels  at  the 
east  end  of  St.  Marys  Falls  Canal,  including 
the  removal  of  piers  and  cofferdams,  prepare 
the  foundations  for  and  build  new  canal  walls 
and  piers  for  the  Poe  and  new  locks,  remove 
the  cofferdam  at  west  end  of  new  canal,  and 
furnish  all  the  labor,  plant  and  supplies  neces- 
sary to  perform  the  required  work.  The  fol- 
lowing estimate  of  materials  and  work  is  ap- 
proximate only  : 

ExcavaUon,   Class  A.   cu  .   yds 150,000 

Excavation,   Class   B.    cu.    yds 15,000 

Foundation   filling,    cu.   yds S.'i.OOO 

Ciil)  Iraniing  and  placing,  timber,  cu.  ft. .616,000 

Backfilling,    cu.    yds 87,000 

Concrete  (exclusive  of  cement),  cu.  yds..  16,000 
Cement,    furnishing  and   delivering,   bbls. .   110,000 

Bids  as  follows  per  ton  of  2,000  lbs.  were 
received  .April  .5  by  Lt.  Col.  F.  R.  Shunk,  U.  S. 
Engineer,  Duhith.  Minn  :  For  furnishing  and 
placing  rock  in  the  foundation  embankment 
for  the  breakwater  extension  at  Marquette, 
Mich ;  T.  L.  Duxocber,  Sault  Ste.  Marie, 
Mich.,  $1.11  ( recomniended  for  acceptance); 
Great  Lakes  Dredge  &  Dock  Co..  Chicago,  III., 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$1.60;    Powell    &    :\!itchell,    Marquette,    Mich., 
$1.44. 

Minnesota. 

•I*Bids  will  be  received  until  Xoon,  Mav 
9,  by  Lt.  Col.  Francis  R.  Shunk,  U.  S.  En- 
gineer, Duluth,  Minn.,  for  dredging  at  Su- 
perior Entry,  Duluth.  Superior  Harbor.  Of- 
ficial advertisement  will  be  found  elsewhere 
in  this  issue. 

Mississippi. 

®The  Southern  Paper  Co..  B.  F.  Reists. 
manager,  Pascagoula,  Miss.,  has  awarded  the 
contract  for  the  large  paper  and  pulp  mill  to 
be  erected  on  the  banks  of  the  Escatawpa 
River,  one  mile  north  of  Laine,  to  the  Lacka- 
wanna Bridge  Co.  The  work  of  erecting  the 
plant  will  commence  about  May  1,  and  it  is 
expected  to  be  in  operation  by  Jan.  1  next. 
It  will  take  over  15,000  tons  of  brick,  steel 
and  cement  to  build  the  plant,  and  the  Louis- 
ville &  Nashville  R.  R.  is  now  preparing  to 
build  a  spur  track  from  Laine  to  the  mills. 

Montana. 

•I«Bids  will  be  received  until  3  p.  m..  May  17, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  an  electric  passenger  elevator  in  the  U.  S. 
post  office  and  court  house  at  Great  Falls, 
Mont. 

Nebraska. 

®The  Rasmussen-Kyle  Construction  Co., 
Omaha,  has  been  awarded  the  constructing  of 
a  5-story  and  basement  factory  building  at 
15th  and  Leavenworth  St.,  Omaha,  for  Egerss- 
O'Flyng  Co.  Building  will  be  of  brick,  heavy 
mill  construction  and  will  have  several  eleva- 
tors. Estimated  cost  is  $6U,000.  J.  P.  Guth, 
51G  Paxton  Block,  Omaha,  is  the  architect. 

New  Hampshire. 

^•Bids  will  be  received  until  11  a.  m..  May 
11,  by  H.  R.  Stanford,  Chief  of  Bureau  of 
Yards  and  Docks,  U.  S.  Navy  Department, 
Washington,  D.  C.  for  installing  three  electric 
passenger  elevators :  one  in  the  naval  hos- 
pital, Chelsea,  Mass. ;  one  in  the  naval  hos- 
pital, Newport,  R.  I. ;  one  in  tlie  naval  hos- 
pital, Portsmouth,   N.  H. 

New  Jersey. 

®The  Hennebique  Construction  Co.,  Phila- 
delphia, Pa.,  has  been  awarded  the  contract  ior 
construction  of  a  concrete  ocean  pier  costing 
$300,000,  to  be  built  on  the  site  of  the  original 
Young's  Pier,  in  Atlantic  City,  N.  J.  The  pier 
will  be  2,200  ft.  long  and  162.6  feet  wide  and 
will  contain  a  long  promenade,  music  pavil- 
ion and  ocean  dance  hall.  It  will  be  built  for 
a  sjmdicate  composed  of  New  York  and  At- 
lantic City  men,  and  headed  by  H.  F.  Stevens 
of  New  York  and  H.  Harris,  an  .Atlantic  City 
real  estate  broker. 

E.  F.  Fonder,  Land  Title  BIdg.,  Philadel- 
phia, Pa.,  at  $86,700,  was  low  bidder  for  the 
construction  of  a  pier  in  front  of  the  new 
immigrant  station  at  Gloucester  City,  N.  J., 
for  the  U.  S.  Government.  The  pier  is  to  be 
400  ft.  long  and  300  ft.  wide. 

New   York. 

•J«Bids  will  be  received  until  noon.  May  S. 
by  Col.  S.  W.  Roessler,  U.  S.  Engineer,  New 
York  City,  for  dredging  in  Newtown  Creek. 
N.  Y.  The  work  consists  in  the  excavation  of 
a  channel  extending  from  a  point  about  40(1 
ft.  below  the  Meeker  Ave.  bridge  to  the 
Grand  Street  bridge,  and  through  the  English 
Kills  to  the  Metropolitan  Ave.  bridge,  a  total 
length,  both  branches  included,  of  about  1.75 
miles.  The  bottom  width  will  be  90  ft.,  with 
increased  width  at  the  bends  and  the  depth 
18  ft.  at  mean  low  water.  The  total  estitnated 
quantity  of  material  to  be  removed  to  com- 
plete the  work  is  228,000  cu.  yds.,  scow  meas- 
urement. The  amount  of  money  available  for 
payment  of  contractors'  estimates  is  about  $24,- 
000.  The  material  to  be  removed  is  estimated 
to  be  75  per  cent  or  more  of  recently  de- 
posited mud,  and  the  rest  sand  and  gravel. 

•|«Bids  w'ill  be  received  until  11  a.  m..  May 
2,  by  Dr.  H.  H.  Stebbins,  President  of  the 
Board  of  Managers,   New  York  State  Custo- 


dial .Asylum,  Newark,  N.  Y.,  for  two  new  150- 
h.p.  boilers  at  the  asylum  in  Newark. 

®Lupfer  &  Remick,  Buiifalo,  N.  Y.,  have 
been  awarded  the  contract  at  $49,600  for  re- 
building the  Bufifalo  breakwater  north  end 
light  station. 

The  Buffalo  Dredging  Co.,  Buffalo,  N.  Y., 
at  $147,823  was  low  bidder  March  25  for  build- 
nig  the  wing  wall  of  a  ship  lock  at  the  front 
of  Bridge  St.,  Buffalo,  for  the  U.  S.  Govern- 
ment. The  work  includes  the  construction  of 
1,260  ft.  of  concrete  superstructure. 

Ohio. 

4'Bids  will  be  received  until  Noon,  April 
30,  by  Board  of  Education,  Toledo,  O.,  for 
labor  and  material  necessary  for  the  comple- 
tion of  the  Jessup  W.  Scott  High  School.  Of- 
ficial advertisement  will  be  found  elsewhere 
in  this  issue.  G.  L.  McKesson  is  Director  of 
Schools. 

•J»Bids  will  be  received  until  noon,  May  6, 
by  Board  of  Education,  Cincinnati,  O.,  for  the 
furnishing  of  necessary  labor  and  materials 
for  the  construction  of  a  new  school  building 
on  the  Fifteenth  District  School  lot,  corner  of 
Clifton  and  Main  St.  Garber  &  Woodward, 
9<''6  Andrews  Bldg.,  Cincinnati,  O.,  are  .Archi- 
tects. 

^Bids  will  be  received  until  noon.  May  6, 
by  Board  of  Education.  C.  W.  Handman, 
Business  Manager,  Cincinnati,  O.,  for  fur- 
nishing all  materials  and  doing  all  work  neces- 
sary to  complete  certain  alterations  and  ad- 
ditions to  school  buildings,  in  accordance  with 
plans  and  specifications  on  file  in  the  office 
of  C.  \V.  Handman,  No.  511  West  Court  St. 
in  the  city  of  Cincinnati,  Ohio. 

^Bids  will  be  received  until  noon.  May  6. 
by  Board  of  Education,  C.  W.  Handrnan, 
Business  Manager,  Cincinnati,  O.,  for  furnish- 
ing all  materials  and  doing  all  the  work  neces- 
sary to  complete  the  grading  and  parking  of 
the  lot  surrounding  the  building  known  as  the 
Hyde  Park  Public  School,  located  on  the 
northwest  corner  of  Observatory  .Ave.  and 
Edwards  road,  Hyde  Park,  Cincinnati,  Ohio, 
in  accordance  with  drawings  and  specifications 
on  file  in  the  office  of  C.  W.  Handman,  No. 
511  West  Court  St..  in  said  Citv'  of  Cmcinnati. 

Oklahoma. 

•|«Bids  will  be  received  until  3  p.  m.,  May  18, 
by  James  Kno.x  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  an  electric  passenger  elevator  in  the  U.  S. 
post  office,  Oklahoma  City,  Okla. 

Pennsylvania. 

•J«Bids  will  be  received  until  4  p.  m.,  .April 
24,  by  the  School  Board  of  Oakmont,  W.  G. 
Bermont,  Secy.,  at  the  office  of  George  H. 
Schwan,  .Architect,  1307  Peoples  Bldg.,  Pitts- 
burg, Pa.,  for  the  heating,  ventilating  school 
building  and  boiler  house  at  Fifth  and  E. 
Sts.,  Oakmont,  Pa. 

Scofield  Engineering  Co.,  Arcade  Bldg., 
Philadelphia.  Pa.,  has  been  retained  as  Con- 
sulting Engineers  by  The  Harwood  Electric 
Co.  for  the  power  house  extension  at  Har- 
wood, Pa.,  and  the  sub-station  reconstruction 
at  Hazleton,  Pa.  Plans  are  in  progress  and 
contracts  will  be  awarded  soon. 

Rhode  Island. 

The  State  Harbor  Improvement  Commis- 
sion, Providence,  R.  I.,  has  requested  Gov.  Po- 
thier  to  submit  to  the  people  a  $1,000,000  bond 
proposition,  the  money  to  be  expended  largely 
for  an  extensive  pier  for  the  use  of  the  Grand 
Trunk  R.  R.  In  addition  to  the  sum  prooosed 
by  the  State.  $300,000  is  requested  for  the  new 
municipal  docks,  the  original  appropriation  of 
$450,000  being  insufficient.  About  3.000  lin.  ft. 
of  wharf  is  contemplated,  and  the  Grand 
Trunk  has  suggested  leasing  a  part  of  this. 

Texas. 

^Bids  will  be  received  until  Noon,  May  15, 
by  Maj.  E.  I.  Brown  U.  S.  Engineer  Galves- 
ton, Texas,  for  dredging  the  Houston  Ship 
Channel. 

®The  Bailey-Mills  Co.,  Victoria,  Tex.,  has 
been   awarded  the   contract  to   erect   the   new- 


courthouse  and  jail  of  Jim  Wells  Coul  t   '< 
at  .Alice,  the  county  seat.    The  courth!'  *»i 
jail  will  each  be  two  stories  and  cof  *"'' 
of  stone  and  pressed  brick.    The  comT"'''' 
of  the  building  is  $61,700.  fPn«: 

Utah. 

4»Bids  will  be  received  until  lU  a  i  i  * 
29  by  M.  Z.  Witcher,  County  Clerk,  Si fjg. 
City,  Utah,  for  furnishing  the  necessd  nSI 
and  material  for  installing  an  electricipv^vfl 
and  electric  dumb  waiter  for  an  jL 
and  hospital  building  at  the  Salt  Lak('„„.a 
Hospital  at  12th  South  and  State  Sts.'     ™ 

Virginia. 

•J«Bids  will  be  received   until  3  p.  !  «J 
13,  by  James  Knox  Taylor,  SupervisinArd 
tect,  Treasury  Department.  Washingtc  n  i 
for  two  electric  passenger  elevators,  ro'i,J 

Tetcj. 


draulic  lifts  and  pumping  plant  in  thi 
structing  of  the  U.  S.  Post  Office,  Couf^ 
and  Custom  House  at  Richmond,  Va. 

Washington. 

®The  Puget  Sound  Bridge  &  Dredio 
Seattle,  Wash.,  has  been  awarded  i', 
tract  at  14  cts.  per  cu.  yd.  for  drecm 
Olympia  Harbor,  Olympia,  Wash.,  fohe ' 
S.  Government.  Bids  for  the  \\c  -j 
opened  March  6,  the  estimated  cost  W  < 
OOU. 

The     Port    of     Seattle    Commissin   : 
Whitton,  Engineer,  Seattle,  has  starts 
demnation  suit  against  the  Great  Nortl  - 
et  al.,  for  the  acquirement  of  land  at  -• 
Cove  as  a  site  for  the  lumber  dock  ,ii  , 
house.   The  commission  has  $l,000,OOn 
on   the   land   and   dock.     The  latter  v 
$500,000. 

Canada. 

•I«Bids  will  be  received  until  2  p.  kA- 
23,  by  D.  C.  McNab,  Deputy  Minister,  ;(«' 
ment  of  Railways,  Telegraphs  and  TeUior 
Regina,  Sask.,  for  construction  of  the  " 
ing  long  distance  telephone  lines:     \ 
Watrous,    Lanigan-Wynyard,    Glenavu: ., 
matre,  Kiplmg-Kennedy-Langbank,  Prie 
bert-Melfort,  Bredenbury-Manitoba  Bod; 
Biggar-Scott-Wilkie,  Humboldt-CanoraJ( 
town-Kindersley,      Weyburn-Forward,  jv 
Current-Gull   Lake,   Saskatoon-Bulyea,  attk- 
ford-Lloydminister,  Yorkton-Canora,  Ligan- 
Saskatoon.      Specifications     governing  same 
may  be  seen  at  the  office  of  the  Depaiioit's 
Engineer. 

•J-Bids  will  be  received  until  noon.  Ail  23, 
by  Board  of  Control,  G.  R.  Geary,  Chtnsn, 
Toronto,  Ont.,  for  the  supply  of  one  cc: 
batch  mixer  of  not  less  than  14  cu.  ft.  oat 
loose  material,  to  be  mounted  on  stre  rail- 
way trucks  of  4  ft.  10''/8  in.  gauge,  pkci- 
mens  and  form  of  tender  may  be  obtaid  on 
application  to.  .the  Department  of  Rways 
and  Bridges,  City  Engineer's  office.  Tor  to. 

®The  British  North  .American  Coiist:tion 
Co.,   Vancouver,   B.    C,   has   been  awa;d  a 
contract  at  about  $260,000  for  the  prelin 
work  on  the  construction  of  the  dry  do(  ^ 
wharves  at  Prince  Rupert,  B.  C,  for  theracd 
Trunk    Pacific    Ry.     This    preliminary vork 
calls    for  a  large   amount  of  creosoted  il:  " 
and    mill-work    construction.     Follo\yii 
completion  of  this  work  contracts  will ; 
for  building  the  steel  and  reinforced  dr>^ 
and    wharf    building,    which   will   invol   : 
expenditure  of  an  additional  $1,250,000. 
Mexico. 

The  Mexican  Government  has  graid  a 
concession  permitting  the  establishraen'ii  a 
new  port  in  the  Gulf  of  California,  abt40 
miles  south  of  the  Arizona  boundary  !  a' 
Yuma.  The  concessionaires,  who  are  pre- 
sented in  the  City  of  Mexico  by  Dr. .  .I- 
Hone  of  Sonora,  propose  to  start  a  largiann 
colony  on  both  sides  of  the  gulf.  ^ 

Enrique   Schoendube,   City   of   Mexic 
petitioned    the    Department    of    Foment 
permission  to  use  the  waters  of  the  Fl  ■  ■.■ 
River   in    Valle    de    Bravo,    State   of  W'C'- 
The  petitioner  asks  the  right  to  use  S.OOCteri 
per  second. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Practical  Book  for  Engineers  and  Contractors 


Hand  Book  of  Cost  Data 

Bv  H  P  Gillette.  Editor-in-Chief  Eneliieerlnc  &  Contracting.  M.  Am.  Soc. 
C  E..  M.  Am.  See.  M.  E..  M.  Am.  I.  M.  E. 

Flexible  leather:  4ix7  Inches;  ISnO  pages,  llluslrated.  Price.  S5.00  net.  post- 
paid.   New  edition  1910. 

Cost  Keeping  and  Management  Engineering 

Bv  H  P  Gillette.  EdItor-ln-Chlef  Ene'neerlne  it  Contraetlnc.  M.  Am.  Soc. 

C  E     M.  .4m.  Soc.  M.  E..  M.  A.  I.  M.  E.,  and  Richard  T.  Dana.  M.  Am. 

Soe  C.  E..  M.  Am.  Soc.  E.  C.  -M.  A.  I.  M.  E. 
Cloth.  t>x9  Inches;  3S0  pages:  IS4  figures.    Price.  S3.^0  net.  postpaid. 

Engineering  Law — Vol.  I,  The  Law  of  Contract 

By  Alexander  Harlng.  C.  E..  L  L.  B..  L.  L.  M.  Attorney  and  Coun.sellor- 
at-1  aw.  Professor  of  Bridge  and  Railway  Engineering,  X.  Y,  University. 
Mem,  .\m.  Soc.  0.  E..  Mem.  .\m.  Soc.  Eng.  Con. 

Cloth.  DX9  Inches;  MO  pages.    Price,  54.00  net.  postpaid. 

Tables  for  Structural  Engineers 

By  Edward  Godfrey. 
Flexible  leather:  218  pages:  4x6i  Inches.    Price,  S2.50  net,  postpaid. 

A  Text  Book  on  Graphic  Statics 

By  Charles  W.  Malcolm.  C.  E. 
Cloth;  6x9  Inches;  330  pages;  K^.")  drawlnj-'S.    Price.  S3. 00  net.  postpaid. 

A  Treatise  on  the  De.slga   and   (Construction  of  Mill 
Buildings  and  Other  Industrial  Plants 

By  Henry  Grattan  Tyrrell.  B.  E. 
Cloth:  6x9lDChes:  490  -t-  X\"I  pages:  652  Illustrations.    Price.  S4.00  net,  post- 
paid. 

Bricklaying  System 

By  Frank  B.  Gilbreth.  M.  Am.  Soc.  M.  E. 
Cloth.  6x9  Inches;  330  pages.  73  bond  charts:  167  lUtistratlons.     Price.  53.00 


net.  postpaid. 


Field  System 


By  Frank  B.  Gilbreth.  M.  Am.  Soc.  M.  E. 
Flexible  leather:  300  pages.  4ix7  Inches    Price,  $3.00  net.  postpaid* 

Backbone  of  Perspective 

By  T.  U.  Taylor.  Professor  of  Civil  Engineering.  University  of  Texas. 
Cloth.  4^x7  leches;  .i6  papes,  illustrated.    Price.  Si. 00  net,  postpaid. 

Surveyor's  Handbook 

By  T  U.  Taylor.  Professor  of  Civil  Etigineeiing.  University  of  Texas. 
Flexible  leather,  gilt  edges:  32S  pages.  Illustrated.    Price.  $2.00  net,  post- 
paid. 

Railroad  Location  Surveys  and  Estimates 

ByF  Lavls.M.  .\m.  Soc.  C.  E..  Resident  Engineer  P.  R.  R.  Tunnels,  for- 
merly Locating  Engineer  Choctaw.  Oklahoma  and  Gulf  R.  R. 

Cloth.  6x9  Inches:  270  pages,  10  folding  plates;  73  illustrations.  Price,  S3.00 
net.  postpaid. 

The  Trackman's  Helper 
Revised  30(h  Century  Edillon— Thirtieth  Thousand 

Bv  J.  KIndelan. 
Cloth.  Hx7ilncl.es;  350  pages  Illustrated.    Price.  Si. 50  net.  postpaid. 

Practical  Switchwork 

By  D.  H.  Lovcll.  Dlv.  Supt..  P.  R.  R. 
C.oth.  4ix6ilnches;  174  pases.    Price  Si. 00  net.  postpaid. 

Railway  Curves 

By  F.  A.  Smith.  M.  E..  C.  E. 
Cloth.  4x6i  Inches:  50  pages  and  diagrams.    Price.  Si. 00  net.  postpaid. 

Standard  Turnouts  on  American  Railroads 

By  F   Smith.  M.  E..  C.  E.    ^Yith  introduction  by  J.  M.  Mead.  Res.  Eng., 

A.  T.  i  S.  F.  Ry. 
Leather.  4Jx7t  Inches:  41  pages.    Price,  SI. 00  net.  postpaid. 

Maintenance  of  Way  Standards 

ByF.  A.  Smith.  M.  E..C.  E. 
Cloth,  6ix7i  iDCfaes;  600  pages,  300  Illustrations.    Price.  Si. 50  net.  postpaid. 

Mathematics  of  the  Paper  Location  of  a  Railroad 

By  .1  C  L  Fish.  .\sso.  M.  .\m.  Soc.  C.  E.    .Associate  Professor  of  Englnet-r- 

log  of  Leland  Standlord,  Jr.,  University. 
Paper.  4ix7i  Inches.    Price.  25  cents. 

Telephone  Line  Construction  —  Methods  and  Cost 

By  Clarence  Mayer.  Formerly  Cost  Statlstlclaa  and  Facilities  Engineer. 
Chicago  Telephone  Company. 

With  Additional  Data 

By  J.  C  Slippy,  Consulting  Telephone  Engineer 
Ooth,  6x9  Inches;  300  pages.  157  tables.  100  Ulustratloiis.    Price.  S3.00  net 
postpaid. 

Rock  Excavation — Methods  and  Cost 

By  H.  P.  Gillette.  Editor  In  Chief.  Engineering  i  Contracting.  M.  Am. 

Soc.  C.  E..  M.  AJ-.  Soc.  M.  E..  M.  A.  I.  M.  E. 
Cloth.  5ix7  Inches:  384  pages,  56  pages  and  illustrations.    Price.  53.00  net. 

postpaid. 

Engineering  Work  In  Towns  and  Cities 

Bv  Ernest  McCullough.  C.  E. 
tnoth.  6x9  Inches:  510  pages,  6S  tables.  112  diagrams   and    illustrations. 
Price.  ^.00  net.  postpaid. 


Cement  Mortars  and  Concretes — Iheir  Physical 

Properties 

By  Myron  S.  Falk.  Ph.  I),  of  Columbia  rniversity. 
Cloth  6x9  Inches;  1S4  pages.  Illustrate<l.    I'rlce.  $2.00  net.  postpaid. 

Practical  Cement  Testing 

By  W.  Purves  Taylor.  M.  8..  C.  E. 
Cloth,  6x9  Inches:  330  p-ages.  5S  tables;   142  Illustrations, 
postpaid. 


Price,  $3.00  net 


Concrete  and  Reinforced  Concrete  Construction 

.Assistant  Engineer,  Bureau 
Price,  $5,00   net. 


By  Homer  A.  Reld.  .Assoc.  .V.  .Am.  Soc.  C.  E 

of  Building.  New  York  City. 
Cloth.  6x9  Inches;  906  pages,  70  tables:  716  lllustratloos. 

postpaid. 


Engineers'  Pocket  Book  of  Reinforced  Concrete 


Flexible  leather; 
paid. 


By  E.  Lee  Ueldenreicli. 
274  pages,  4ixiil  inches;  Illustrated.    Price.  $3.00  net.  post- 


Descriptive  Circulars  and  TabI 

Published 


Concrete  Construction — Methods  and  Cost 

By  II.  P.  Gillette.  Edltor-ln-Chlcf.  Engineering  i  Contracting.  M  Am.  Soc. 

C.  E..  M.  Am.  Soc.  M.  E..  M.  Am.  I.  .M.  E..  and  Charles  S.  Hill,  C.  E., 

-Managing  Editor.  Engineering  &  Contracting. 
Cloth.  6x9  Inches;  700  pages.  306  Illustrations.    Price.  55.00  net.  postpaid. 

The  Reinforced  Concrete  Pocketbook 

By  L.  J.  Mensch.  Member  Am.  Soc.  C.  E. 
Full  leather;  216  pages.  4ix6}  Inches.    Price,  $4.00  net,  postpaid. 

Reinforced  Concrete — A  Manual  of  Practice 

By  Ernest  .McCullouiih.  Member  West.  Soc.  Eng. 
Cloth.  ''X7j  inches.  K16  pa;:es.  Illustrated.    Price.  SI.'iO  net.  i)ostpald. 

Diagrams  for  Desl^nln^  Reinforced  Concrete  Struc- 
tures;   Including   Diagrams  for  Reactions 
and  Strength  of  Steel  Beams 

Hy  G.  F.  Uodge.  Member  West.  Soc.  Eng. 
Cloth.  1.5ixl2i.  Inches;  112  pages  4S  diagrams.    Price,  $4.00  net.  postpaid. 

Concrete  Inspection 

By  Charles  Hill.  C.'E..  &lanaglng  Editor  Engineering  and  Contracting 
Cloth,  3^x6  inches:  1S6  pages.    Price,  Si. 00  net.  postpaid. 

Theory  and  Design  of  Reinforced  Concrete 

Arches 

By  Arvld  Reuterdahl.  Sc.  B..  .A.  M.,  Chief  of  Bridge  Department,  Engi- 
neering Department,  City  of  Spokane.  Wash. 
Cloth.  6x9  Inches:  l.i2  pagns.    Price.  $2.00  net.  postpaid 

Concrete  Bridges  and  Culverts 

By  Henry  Grattan  Tyrrell.  C.  E. 
Flexible  leather;  272  pages,  f'ixlj  inches:    66  Illustrations.     Price.  53.00  net. 
postpaid. 

Solid     Bitumens  —  Their    Chemical    and    Physical 
Properties  and  Chemical  Analysis,  Together 
with  a  Treatise  on  the  Chemical  Tech- 
nology of  Bituminous  Pavements 

ByS.  F.  Peckhan.  A.  M..  M.  .Am.  Philosophical  Soc.  M.  Soc.  Chemical  In- 
dustry. M.  .Am.  Chem.  Soc,  M.  .Am.  I.  Chem.  Engrs. 
Cloth.  6x9  Inches:  300  pages.    Price.  Sj.OO  net.  postpaid. 

The  Design  and  Equipment  of  Small  Chemical 

Laboratories 

Bv  Richard  K.  Meade.  B.  S..  Formerly  Editor  of  The  Chemical  Engineer 
Cloth,  6x9  Inches;  144  pages,  ill  illustrations.    Price,  S3. 00  net,  postpaid. 

la  Preparation 

.Melan's  Steel  Arches  and  Suspension  Bridges 

Translated  by  Prof.  D.  B.  Stelnman,  Department  of  Engineering.  Uni- 
versity of  Idaho. 

Steel  Bridge  Desl^nln^ 

By  M.  B.  Wells.  C.  E..  .Associate  Professor  Bridge  and  Structural  Engineer- 
ing, Armotir  Inslilute  of  Technology. 

Artistic  Bridge  Design 

By  H.G.Tyrrell,  C.E. 

Road  Construction — .Methods  and  Cost 

By  H.  P.  Gillette  and  C.  T.  Murray. 

Waterworks  Construction — .Methods  and  Cost 

By  H.  P.  Ollielte  and  S.  C.  Hadden. 

Inspection  of  Concrete  Construction 

By  Jerome  Cochran.  C.  E. 

Land  Drainage 

By  J.  L.  Parsons.  C.  E. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


GRADING   AND    PAVING. 

Sealed  proposals,  endorsed  with  the 
title  of  the  work,  will  be  received  at  the 
office  of  the  City  Auditor  of  the  City  of 
Mitchell.  S.  D..  up  till  S  o'clock  p.  m.. 
on  the  9th  day  of  May,  1912,  for  the 
grading  and  paving  of  the  following 
streets  and  avenues  with  reinforced  con- 
crete pavement: 

Main  St.  from  Railroad  St.  to  within 
1>4  ft.  of  the  Chicago.  St.  Paul.  Minne- 
apolis &  Omaha  Ry.  Co.'s  track.  2.969 
lin.   ft.,  approximately  19,252  sq.   yds. 

First  Ave..  2nd  Ave..  3rd  Ave..  4th 
Ave.  and  5th  Ave.  from  the  east  line 
of  the  alley  between  Main  and  Rowley 
Sts.,  east  to  the  west  line  of  the  alley 
between  Main  and  Lawler  Sts..  approxi- 
mately 284  lin.  ft.  or  1.326  sq.  yds.  on 
each  of  the  said  avenues. 

A  separate  bid  for  each  street  and 
avenue  above  named  must  be  made  and 
no  bids  will  be  considered  unless  so 
made. 

All  W'ork  is  to  be  done  in  accordance 
with  the  plans  and  specifications  now 
on  file  in  the  office  of  the  City  Engineer 
of  said   city. 

A  deposit  of  $5  will  be  required  from 
each  contractor  for  each  copy  of  plans 
and  .specifications  furnished  him.  De- 
posit fee  will  be  returned  upon  the  I'e- 
turn  of  the  said  copy  of  plans  and  speci- 
fications together  with  the  receipt  given. 
All  bids  must  be  accompanied  by  a 
certified  check  upon  some  solvent  bank 
in  the  city  of  Mitchell,  or  a  draft  made 
payable  to  the  city  treasurer  of  said  city 
in  the  sum  of  5  per  cent  of  the  amoimt 
of  the  bids,  to  insure  the  signing  of  the 
contracts  and  the  furnishing  of  proper 
and  acceptable  bonds  in  the  amount  of 
40  per  cent  of  contract  prices  within  ten 
days  from  the  time  of  notification  of  thi- 
award  of  the  contract. 

The  City  Coimcil  reserves  the  right  to 
re.iect  any  or  all  bids. 

By   order   of   the    City   Council.      Dated 
at  Mitchell  this  10th  day  of  April.  1912. 
N.    H.    .TENSEN. 
City  Auditor. 


PUBLIC    HIGHWAYS. 

Sealed  bids  will  be  received  at  Paris. 
Tex.,  up  to  noon,  Tuesday,  May  21.  1912. 
for  the  entire  construction  of  40  to  4S 
miles  permanent  rock  roads  and  bridges 
for  Precinct  1.  Lamar  County,  Texas.  De- 
tailed plans,  profiles  and  specifications  will 
be  on  file  on  and  after  April  20,  1912. 
Printed  copies  of  contract,  specifications, 
bond,  general  instructions  and  form  of 
tender  will  be  furnished  on  deposit  of  $5.00 
to  insure  safe  retudn  of  same. 

The  Board  reserves  the  right  to  accept 
that  bid  which  appears  most  advanta- 
geous to  them,  and  also  to  reject  any  and 
all  bids  or  parts  of  bids.     Address 

BOARD  OP  PERMANENT  ROAD 
COMMISSIONERS. 

W.  F.  GILL,   Secretary. 

M.   HANNAH,   Engineer. 


V.  S.  ENGINEER  OFFICE,  GALVES- 
TON, TEXAS,  April  18,  1912.— SEALED 
PROPOSALS  for  derdging  the  Houston 
Ship  Channel,  will  be  received  at  this 
office  until  12  m.,  May  15.  1912,  and  then 
pubiicly  opened.  Information  on  applica- 
tion.    ElARL  J.  BROWN,  Major,  Engrs. 


LATERAL    SEWERS. 

Sealed  proposals  will  be  received  af  the 
office  of  the  City  Auditor  of  the  city  of 
Mitchell,  S.  D.,  up  till  S  o'clock  p.  m. 
on  the  9th  day  of  May.  1912.  for  the 
construction  of  lateral  sewers,  including 
labor  and  material,  in  said  city  of  Mitch- 
ell, as  follows: 

Branch  'T,"  Sewer  District  No.  3— 
Approximately  1.50S  ft.  S  in.  pipe.  4  man- 
holes. 

Branch  "U,"  Sewer  District  No.  2 — 
.\pproximately  595  ft.  9  in.  pipe  and  732 
ft.   10  in.   pipe.   3  manholes. 

Branch  "W."  on  boundary  line  between 
Sewer  Districts  Nos.  2  and  3 — Approxi- 
mately  410   ft.    of  10  in.    pipe.   1   manhole. 

Branch  "X,"  Sewer  District  No.  4 — 
Approximately  732  ft.  8  in.  and  183  ft.  10 
in.  pipe.  3  manholes. 

All  complete  and  connected  with  exist- 
ing sewers. 

All  work  to  be  done  in  accordance  with 
plans  and  specifications  on  file  in  the 
office  of  the   City  Engineer. 

All  bids  must  be  accompanied  by  :i 
certified  check  upon  some  solvent  bank 
in  the  city  of  Mitchell,  or  a  draft  made 
payable  to  the  treasurer  of  said  city,  in 
the  sum  of  5  per  cent  of  the  amount  of 
bid  to  insure  the  signing  of  the  contract 
and  furnishing  of  proper  and  acceptable 
bond  in  the  amount  of  40  per  cent  of 
contract  price  within  eight  days  from 
time  of  notification  of  the  award  of  said 
contract. 

The  city  reserves  the  right  to  reject 
any  or  all  bids. 

By    order    of    the    City    Council.      Dated 
at  Mitchell  this  10th  day  of  April.  1912. 
N.  H.  JENSEN. 
City  Auditor. 

STEEL     WATER     TOWER     AND 
TANK. 

Sealed  proposals  are  invited  .'ind  will 
he  received  at  the  office  of  the  Village 
Clerk,  Compton.  Illinois,  tmtil  2  o'clock, 
p.m  .,  May  1,  1912.  for  the  construction  of 
a  steel  water  tower  and  tank. 

Bids  must  be  accompanied  by  a  certi- 
fied check  in  the  sum  of  One  Htmdred 
dollars  ($100.00)  to  be  forfeited  to  the 
Village  of  Compton  should  the  bidder  re- 
fuse or  neglect  to  enter  into  a  contract 
in  the  event  that  the  work  be  awarded  to 
him. 

Proposals  must  be  made  on  a  standard 
form  which  may  be  obtained  from  the 
Village  Clerk.  For  further  information 
address  J.    S.    -\rcher,   Village   Clerk. 

The  right  is  reser^'ed  to  reject  any  and 
all  bids. 

CHARLES  BRADSHA'R'. 
President    Village    Board.    Compton.    111. 


U.  S.  ENGINTIER  OFFICE,  Kansas 
City.  Mo..  April  4,  1912.- — Sealed  proposals 
for  the  construction  of  about  14.000  ft.  of 
standard  revetment  on  the  Missouri 
River,  about  215  miles  below  Kansas  City, 
and  at  and  l^elow  Rutland,  Mo.,  will  be 
received  at  this  office  imtil  12  o'clock 
noon.  May  4,  1912,  and  then  publicly 
opened.  Information  on  application.  ED- 
■WARD   H.    SCHULZ.    Major,    Engrs. 


U.  S  ENGINEER  OFFICE,  CHICAGO. 
ILL.,  March  26,  1912.  Sealed  proposals 
for  dredging  in  Calumet  Harbor,  111., 
will  be  received  here  until  10  a.  m.. 
April  26,  1912.  Information  on  applica- 
tion.    GEO.    A.    ZINN,    Lt.    Col.,    Engrs. 


WATER-MAINS. 

Sealed  proposals,  endorsed  with  the  lii 
tie  of  the  work,  will  be  received  at  thi 
office  of  the  City  Auditor  of  the  City  ol 
Mitchell.  South  Dakota,  up  till  S  o'cloci 
p.  m,,  on  the  9th  day  of  May.  1912,  lo 
furnishing  the  material  for  and  layinj- 
approximately  2,410  feet  of  4-inch  water 
main,  3,580  feet  of  6-inch  water-main  am 
1.510  feet  of  10-inch  water-main.  .\i 
with  appurtenances  including  valves  am 
fire  hydrants,  and  also  for  37  four,  si! 
and  eight-inch  valves  to  be  placed  oi 
old  mains. 

All  work  to  be  done  in  accordance  Witt 
the  plans  and  specifications  now  on  filf 
in  the  office  of  the  City  Engineer  of  sale 
city. 

A  deposit  of  $5.00  will  be  required  froir 
each  contractor  for  each  copy  of  tlif 
plans  and  specifications  furnished  him 
Deposit  fee  will  be  returned  upon  the  re- 
turn of  the  said  copy  of  plans  and  speci- 
fications together  with  the  receipt  given. 

All  bids  must  be  accompanied  by  ,n 
draft  or  a  certified  check  upon  some  sol- 
vent bank  in  the  City  of  Mitchell,  S  D., 
in  the  sum  of  five  per  cent  of  the  amount 
of  bid,  to  insure  the  signing  of  the  con- 
tract and  the  furnishing  of  a  proper  and 
acceptable  bond  in  the  amount  of  forty 
per  cent  of  the  contract  price  within  ten 
days  from  the  time  of  notification  of  the 
award   of  the   contract. 

The  City  Council,  reserves  the  right  to' 
reject  any  or  all  bids  or  to  reject  either 
part  of  the  proposal  or  bid. 

By  order  of  the  City  Council.  Dated  at 
Mitchell   this  10th   day  of  April,   1912. 
N.    H.   JENSEN, 
City   .\uditor. 


SCHOOL    BUILDING. 

The  Board  of  Education.  Toledo,  Ohio, 
is  to  receive  bids  until  12  o'clock  noon, 
the  30th  day  of  April.  1912,  for  the  labor 
and  material  necessary  for  the  completion 
of  the  Jessup  "«'.  Scott  High  School.  The 
work  includes  the  following  items,  whicti 
may  be  bid  upon  either  separately  or  as 
a  whole:  Excavation:  Stone  Work:  Wa- 
ter-proofing, damp-proofing  and  .asphalt  ( 
floors;  Architectural  Iron;  Lathing  and 
Plastering;  Carpenter  Work;  Glass  and 
Glazing:  Brick  Work;  Concrete;  Struc- 
tural Steel:  Sheet  Metal;  Marble.  Tile  and 
Terrazzo:  Painting  and  Finishing:  Hard- 
ware; Vacuum  Cleaning.  Additional  in- 
formation will  be  furnished  upon  request. 
BOARD  OF  EDUCATION. 
Geo.  L.  McKasson. 
Director  of  Schools. 


PAVING. 

Pittsburg,   Kans. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk  up  to  8  o'clock  P- 
m..  Wednesday.  .4pril  24,  1912,  for  the 
construction  of  about  4,500  sq.  yds.  of  vit- 
rified brick  paving  on  a  concrete  base 
with  asphalt  filler. 

Specifications  and  proposal  blanks  may 
be  obtained  at  the  office  of  the  City- 
Clerk.  Samples  of  brick  must  accompany 
bids. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

O.   T.   JONES,  City  Clerk. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


TAMPA    BRIDGE, 
jontractois  e-xperienced   in   bridge  con- 
suction    are    invited    to    tender    sealed 
for   the   construction    of   a    highway 
-.    to  be  built  in  the  City  of  Tampa. 
la.    carrying    Lafayette    street    over 
iiillsboro   River,    in   accordance   with 
ttail  drawings  and  speeiftcation.s  on 
n    the   office    of    the    Board    of    Com- 
•ners    of    Public    Works    of    Tampa. 
,.nd   hereinafter   referred    to   as   the 
I.  and  also  In  the  office  of  the  Con- 
c   Engineers.   Messrs.   Boiler,   Hodge 
iiilrd,  1-19  Broadway.  New  York  City. 
s  will  be  received   by  tlie   Board   at 
office   in   the   City   of   Tampa.    KUi.. 
iter  ihan   noon   of   Wednesday,   May 

ertifled  check  for  $5,000,   made  pay- 

0  the  Board,   must  accompany  each 

.      Such  check  will    be  returned   to  the 

successful     bidder     immediately     after 

ij  bids  are  opened,  and  to  the  success- 

i    bidder,   unless  he  fails  to  execute  the 

ntract  within  ten  days  after  such  con- 

is  awarded  to  him. 

'jond   satisfactory    to   the   Board   for 

iim   of   25   per   cent   of   tlie   contract 

will  be  required. 

All  bids  must  be  made  on  form  of  pro- 

'sal,  which  with  the  contract,  specifica- 

ins.  and  bond,  can  be  obtained  on  appli- 

tlon  to  the  Clerk  of  the  Board. 

Bidders   can   secure   a   set    of  all   draw- 


ings for  this  work  by  depositing  SIO  with 
the  Clerk  of  the  Board,  which  deposit  will 
be  returned  on  the  return  of  the  draw- 
ings. 

The  above  work  covers  two  reinforced 
concrete  earth  spans  of  S;  feet  clear  span, 
one  deck  Scherzer  rolling  lift  draw,  of 
two  wings  of  93  feet  span,  and  concrete 
retaining  walls  for  the  approach  to  this 
structure. 

The  City  of  Tampa  reserves  the  right  to 
reject  any  and  all  bids. 

CITY   OF  TAMPA, 
By    D.    B.    McKAY.    Chairman    Board      of 
Commissioners  of  Public  Work. 
Attest:  ALLEN  THOMAS.  Clerk. 
BOLLER.  HODGE  &  BAIRD. 
Consulting    Engineers. 


RELAYING   RAILS. 

Sealed  prnpu.'^als.  tMidorstd  "Proposal 
for  Furnishing  Relaying  Rails."  .addressed 
to  the  Board  of  Awards  of  Baltimore  City, 
will  be  received  at  the  Office  of  the  City 
Register,  City  Hall,  B;vltimore.  Md..  until 
eleven  (11)  o'clock  a.  m..  Wednesday. 
April  17.  1912,  for  the  furnishing  of  relay- 
ing tee  rail  with  necessary  splice  bars, 
for  about  seven  thousand  (7.000)  lineal 
feet  of  single  track.  The  weight  of  the 
rail  shall  not  be  less  than  56  pounds  or 
more   than   70  pounds  per  lineal   .vard. 

Speciflcations    may    he    obtained    at    thi> 


uffic-   of   till-   Water   Engineer,   City   Hall. 
Baltimore.   Md. 

.\ll  proposals  must  be  accompanied  by 
a  certified  check  of  the  bidder  for  two 
hundred  and  fifty  (J-50;  dollars,  drawn  on 
a  clearing- houst'  bank  to  the  order  of  the 
Ma>'or  and   City  Coimcll  of  Baltimore. 

The  Board  of  -Awards  reserves  the  right 
to  reject  any  or  all  bids,  or  any  part  of 
any  bid. 

EZR.\    B.     WHITMAN, 
Water   Engineer. 
ApiM.ived  -Vpril  1.  191J. 
JAMES   H.   PRESTON. 

President  Board  of  .Awai'ds. 


r  S.  ENGINEER  OFFICE— Duluth. 
Minn..  April  9.  1912.  Sealed  proposals 
for  dredginK  at  Superior  Entry.  Duluth- 
Superior  Harbor,  will  be  received  at  this 
office  until  noon.  May  9,  1912.  and  then 
publicly  opened.  Information  on  applica- 
tion. FRANCIS  R.  SIIUNK.  LT.,  Col., 
Engrs. 


The  STARY 


Fluibii 


AiiSiK.     AUTOMATIC        s.w.r. 
All  T,p»    FLUSH  TANK  SIPHON 

',\\"i'Iiout   Movinti  Parts' 

/.t-y    :iS.    iend  yoti  full   p<.ir:ic:(!.:r_: 

F.  STARY  &  SONS  Cedar  Rapids.  Iowa 


Road  Contractors  Attention 

We  are  onering  for  sale  10-ton  Steam  Road  Rollers;  Watson  and  Michi- 
gan 2- j-ard  Dump  Wagons;  600-gaIlon  Sprinkling  Wagons.  Etnyre  patent; 

'  BuSalo-Pitts  Traction  Engines;  6-yard  Buffalo-Pitts  Stone  Spreading  Wag- 
ons; Stone  Cr^ishing  Outfits  and  Unloading  Outfits;  Dump  Carts.  Gasoline 

I  Engines  and  Gasoline  Pumps;  at  much  lower  prices  than  you  can  get  elsewhere 

JAMES  STEWART  &  CO.,    30  Church  St.,  N.  Y.  City 


SPFflAI    LOCKE-S  HAND  LEVEL  tifS 

"•  ijVinia  with  fine  prism  &  magnifier  at  ^t 

Cabinets,  Orawins  Tables  and  High-grade  Swiss  Instruments. 

E.8.  RUEHLE& CO.,  119  Fulton  St..  N.Y.  %'iS;&Tr^^A^&'' 

Branch:  9-15  CllDtoo  St..  Newark,  N.  J.     Factory:  Jersey  City.  N.  J 


Railroad  LocatEon  Surveys  and  Estimates 

B^-  F.  LAVIS.  M.  Am.  Soc.  C.  E. 
Resident  Engineer  Pennsylvania  Railroad  Tunnels 
Formerly  Locating  Engineer  Choctaw,  Oklahoma  &  Gulf  Railroad,  etc. 
In  an  exhaustive  review  of  this  book,  the  "Railroad  Gazette"  says: 
"  Once  in  a  while  a  scientific  book  appears  that  combines  .the  three-fold 
elements  of  mastery  of  the  subject,  clearness  of  expression  and  elegance 
in  the  use  of  English,  a  combination  asrareasitis  attractive.  The  book 
at  hand  is  of  this  sort,  and  theinterest  of  the  reader  or  student  is  held 
through  every  line  of  the  text.  It  is  one  of  those  rare  productions  in 
which  there  is  not  a  wasted  word  and  >\hose  scientific  value  is  hi^h  in 
that  it  tells  clearly  and  concisely  just  what  every  student  and  engineer 
should  know. 

Write  For  Table  Of  Contents 

270  pages;  73  illustrations:  10  folding  plates; 
$3.00  net,  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

608  S.  Dearbon  Street,  CHICAGO,  ILL. 
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voL-i.      vouo         vouiu         vol- ft'        VOl-V         VOUVl 


RA.«        'terns 
a-KvT>!.-t       Wioiufini       iwiKWJ, 

KBJUMC*!-         SAIUUW         "OOfT""' 


^ouidYOU 

Pay   $2  a  Month  for  a   Bigger  Salary  Every   Day? 


i'lnth  for  tlic  <.lificrcnL<r  l>ctwe« 
iuu  job  .intl  a  BK'.  SL'CCliSSr 


I.-  Ki WI.IA    \\(<Kin'     W  <uM  >oii  pav  iJ  ,1 
I  f.tiliirc  .(11(1  ri-.ll  ,iLliif:vciii<.-iit,   lictwcca  a  cum- 


THEN   SICN  THE  COUPON 

on  ihis  pace  and  let  us  send  you  a  work  tint  will  give  you  thai  vit.illy  importint 
ktioM'ledKC  ol  practical  a^l.^tn  that  COMMANDS  a  nood  ii.il.irv  wlifrcvcr  vou  arc; 
:i  »ork  lliatcvrrvii,-  jnlrr-st."1  in  am  l-r.iiuli  of  livil  I-nyiri.-nnj,;  slii.utid  t-irc* 
l..[Iy  rc.ulaniU:u'lv. 

THE  CYCLOPEDIA  OF  CIVIL  ENGINEERING 

riclit  massive  voUimcs;  3,908  pa^'cs:  3.000  illtisir-ition*..  f.iMirii;  iiiai>s.  ilinrtauis.  r!f. 
Bound  in  hall  morocco  leather  and  t'rinted  on  special  cn;irneled  p.ii'ci  in  lariic  clear  readable 
ivpe.  Titles  M. imped  in  JJ  car.tl  goUl.  This  arteat  work  is  .1  complete  review  of  Civil  l-.n- 
•/inf-eritiif.  l-very  prolilrm  likely  to  confront  yi>u  in  ymirilaily  work  is  solved  and  the  solution 
;il.i<.r'l  l»:tore  yoii  in  such  a  clear  manner  that  you  cannot  t;iil  to  untlerstand  and  profit  by  it. 

AKOTHKR  ORFAT  FRRB  <IFFRR.  W'th  each  set  Is  Included  a  year's  Consulllne 
Mfinl>t'r8hlp  ctitltllm;  you  to  the  advice  of  our  business,  cnRlneerlnic  and  I:iw 
experts  free.  This  will  clve  you  practle.-jl  help  In  handlltiK  working  problems 
whieli  nrf  too  specific  to  bo  taken  up  In  detail  In  the  eiieyrlopedia,  \  Hlnu'le 
problem  solvwl  (or  you  might  be  worth  more  than  the  (Irsl  cost  of  the  books. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE.  CHICAGO.  U.S.A. 
FREE   EXAMINATION    COUPON 

AUEKKAX  SCHOOL  OF  UIRKi:SPO>Di:\t  K.  Clllt'AUO.  I .  &  A. 

rtcASc  send  set  Cytlopcdta  of  Civil  Engineering  lor  7  days"  free  cxatnination.  1  will 
send  SJlOO  within  7  days  and  %l  a  month  until  1  have  paid  \2A.V^,  otherwise  I  will  notify  you 
and  hold  the  twoks  subject  to  your  order.     Title  not  to  pass  until  fully  paid. 

Eng.&Oont.   4-17-12 
Name— 
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Bargains  in  Contractors'  Equipment 


1  1%  yd.   Fiiiywood  Clam  Shell  Bucket. 

1    1  yd.    Hiiywuod  Orange  Peel   Bucket. 

1  Lddgei'wood  Cableway  engine,  9x10,  Link 
Motion.  D.  C,  D.  D..  Drums  sri",  1  ,".tn> 
span.  IMr"  cable,  complete  witb  towers 
and  erectlug  plaus. 

DUMP    CARS. 

60  Western .  l^i  yard,  2  way,  side  dump,  over- 
hauled,   cars, 

20  Western.  4  yard,  2  way,  side  dump,  modern, 
dia.    frame  cars. 

12  Continental.  6  yard.  A.  41.  dia.  frame,  latest 
type    cars,    fine. 

AIR  COMPRESSORS. 

1  IngersoU-Sergeant.  Class  "H.  C."  duplex  air 
compressor,  steam,  10 14  .\  10,  capacity  34S' 
to  100  lbs. 

1  Fairbanks-Morse.  12x12  compressor  with  ca- 
pacity 237  cu.   ft.  to  100  lbs. 


ROCK    CRUSHER. 

1  No.  3  Style  D  Rook  Crusher.   Gates. 

1  No.  4  Austin   Rock  Crusher  and  Screen. 

1;  No.  5  McCully's  Crushers,  manganese  steel 
bead  and  coneavfs,  nickel  steel  shaft,  with 
elevator    and    screens. 

1  No.  5  Gates.  Type  D.  Rock  Crusher.  40"xlO' 
screen,  and  48  No,  5  Elevator  and  Back- 
gear;  with  extra  new  eccentric  and  power 
plant. 

1  No.    6    Style.    Type    D,    Gates    Crusher,    shop 
No.  3537. 
1  No.  7V.  Gates  Crusher,  Style  K. 

1  No.  S  Gates  Crusher.   Style  D. 

1  No.  10  McCully  CruiBher  with  60'  elevator  and 
a  60"s25'  screen,  good  as  new. 


DRAG    LINE    EXCAVATORS, 

2  Heyv.ortb-Newman  Drag  Line  Excavators,  lOO' 
boom,   3  cu.   yd.   bucket,   complete. 

1  Lidfrerwood  Crawford  Drag  Line  Excavator, 
60'    boom.    2  yd.    bucket,    fine   condition. 

HOISTING    ENGINE. 

1  Lambert  Page.  IV-  or  2  yd.,  full  circle.  50 
ft,  boom.  IS  ft.  rail  circle.  3  drum  hoist 
and  boiler  and  compound  swinging  engines. 

1  American  Hoisting  Engine,  GI4XIU,  D.  C. 
D.  D..  with  slowing  gear  and  boiler, 

1  Lambert    Hoisting    Engine,    7x10.    with   boiler, 

D.   C.   D.    D. 

2  American   Hoisting  Engines.   S'/iixlO,   3   drums. 

double    cylinder,    with    iudepeudent    slowing 
engines. 

LOCOMOTIVES. 

1  Porter   Locomotive,    36"   gauge.    14  ton.    9x14, 

Dinkey   fully  overhauled,   new   cnb.    A-1. 
1   Baldwin    Locomotive.    36"    gauge.    24    ton;    12x 

16    Saddle    Tank,    6    wheel    connected,    fair 

order, 
4  Davenport    Locomotives,    standard    gauge.    IS  . 

ton.    10x16  Saddle  Tank,   4  drivers,   rebuilt. 

LOCOMOTIVE    CRANES. 

1  McMyler    Locomotive    Crane,    4   wheel,    M.    C. 

B.  truck,  standard  gauge,  boom  33'.    10  ton. 
1   10    ton    McMyler    Locumotive    Crane,    standard 

gauge,   with  35'   boom,    great  bargain. 

CONCRETE  MIXERS. 

1  No.  11  Cube  Concrete  Mixer  on  truck  with 
gasoline  engine  and  side  loader,  good  as 
new. 

1  No.  2^  Smitb  Concrete  Mixer  on  trucks, 
engine    and    boiler,    almost    new. 


yr. 


dipper, 

used  only 

dipper, 

1%  yd. 


special 


STEAM    SHOVEL. 

1  No.    O    Thew    Steam    Shovel. 

traction,  just  rebuilt. 
1  No.    1   Thew  Shovel,    %   yd.  dipper 

three  months, 
1  No.   1  Vulcan  Revolving  Shovel,   1  vd 

almost  new. 
1  30-ton    Little   Giant  Traction   Shovel 

dipper,  shop  No.  172s. 
1  Mobel  20,  Marion  Shovel,  1^4  Td.  dinner 

No.    1024.  '  ^^    ' 

1  55-ton   Bucyrus  .Shovel,  shop  No    ISO 

ly  built  for  rock,  2  yd.  dipper. 
1   Model     60     Marion     Shovel,     70-tOD      2% 

dipper,  splendid  machine.  ' 

1  Vulcan    Shovel.    70-toii,    3    sets    engines,  shor 

No.    6G5,   2^2    yd,   dipper.  ^ 

1  75-ton  Class  •'D"  Heavy  Duty  Vulcan  Sbovel 

21/2  yd.  dipper,  good  as  new. 
1  Bucyrns     Model     "C"     Shovel     70      2% 

dipper,    shop    No.    666. 
1  Marion   Shovel,    Model  91.   5  yd.   dipper,  shoo 

No.     1165.  "^ 

1   95-ton     Vulcan     Shovol     with     3iA-yd 

used  only  a  few   months,   barga'in. 
1  95-tOD    Bucyrus   shovel,    late   model,    with  su 

yd.    dipper,   good  condition. 


TRENCH    MACHINES. 

1  Parson's    Trench     Machine,     dig    27"    to    60" 

wide  to  20'  deep. 
1  10'x26"   Buckeye    Trench    Machine  with  extra 

10"x32"  wheel  and  caterpillar  attachnieot. 
1  Standard  Carson  Sewer  Machine. 

Prices  and  full  description  on  request.  Write 
us  for  any  equipment  you  require.  Prices  always 
(he  cheapest,  quality  always  the  best. 
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yd. 


dipper. 
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The    Most    Extensively    Used 

— because  they  have  been  tried  for  over  a  quarter  of  a  century  by 
contractors  and  proved  most  satisfactory  in  all  kinds  of  work — are  the 

Western  Wheeled  and  Drag  Scrapers  and  Grading  Plows 

They  Iiave  always  met  all  competition  through  superior  design,  material  and  workmanship. 
Western  Wheeled  Scrapers  were  the  first  of  this  type  and  have  always  remained 
the  standard. 

Western  Drag  and  Buck  Scrapers  are  made  in  all  practical  sizes  and  arc  well 
known  favorites  with  contractors. 

Western  Railroad  and  Township   Plows  have  never    been  equaled  for 

dependability.     Made  in  sizes  for  2  to   16 
horsepower. 

Write  tor  our  complete  catalog  of   Scrapers.  Plows  and 
earth  handling  machinery. 

Western  Wheeled  Scraper  Co.,  Aurora,  ill.,  U.S.  A 


All -Steel    Combination    Stump    Pullers 

Work  on  either  stumps  or  trees.     The  only  machine  on  the  market  that  can  be  set  either  stump=anchored  or  seIf=anchored. 
Just  the  thing  for  contractors.     Being  entirely  constructed  of  STEEL 

IT    IS    UNBREAKABLE 


Light  to  transport,  can  be  taken  apart  in  a 
minute,  simple  in  construction.  Handy, 
rapid,  powerful.  Made  in  four  sizes.  Double, 
triple  and  quadruple  power  attachment.  Also 
new  rotary  power  attachment.  You 'can  pull 
trees  faster  than   you   can^cut    them^down._ 

FOR  CATALOG  WRITE 

MILNE  MFG.  CO.,  1033  Eighth  St.,  Monmouth,  111. 
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oiressional  Report  on  "Scientific 
atgement"  Contrasted  with  the 
N/y  Department  Records  of 
the  Cost  of  Battleships. 

r  Tie  months  a  committee  of  the  House 
-    -itatives   has  been  investigating  the 
•em    of    "scientific    managemenL" 
...:iee"s  report  is  almost  a  humorous 
Hit.    It  is  replete  with  expressions  that 
i-  view  of  the  politician  who  is  more 
•.  ith  gaining  the  approval  of  labor 
;i    with    quibbling    for    cost    data. 
;;ult  of  its  "investigation"  of  the  effi- 
jr:'  workmen  in  the  employ  of  the  gov- 
ei   the  committee  finds : 
it'iere  Is  seme  loafing  or  soldiering  among 
■rkmen  has  been  shown  by  the  tes- 
te   your    committee,    but    it    is    not 
.,  .  ::   does  it  occur  in  numerous  instances 
all  with  the  total  number  employed. 

•  ••  •tment  has  been  greeted  with  satis- 

:'.ll   Socialists  and   by   many   labor 

.    i'jr   it    suits   their   theory   that   the 

nj  ent  should  pay  high  wages  for  small 

itfinces. 

neport  also   receives    the    cordial    ap- 

inf    Engineering    News.      The    editors 

ici'Jews  say : 
■ms  to  us  to  agree  admirably  with   the 
5  of  scientific  management   which  have 
sented  editorially  in  these  columns." 

!ef,  "scientific  management"  is  damned 
nt  praise  by  the  congressional  commit- 
n  the  most  essential  feature  of  the  Tay- 
5i:em    of    "scientific    management" — the 

ite  payment — is  rejected  because  it 
I  men.  Probably  some  more  ladylike 
c  of  coaxing  workmen  to  work  would 

:eived  a  hearty  endorsement, 
^committee  approves  of  standardizing 
Ci  of  doing  work,  and  believe  that  it 
5  to  systematize  by  "routing,"  etc.  But 
is  its  protest  at  the  suggestion  that  a 
^ystem  of  payment  be  introduced,   for 

)uld  lead  to  slighting  the  quality  in 
r|3  increase  the  quantity  of  output,  and 

an  might  work  himself  into  "the  posi- 


tion of  a  beast  of  burden  which  is  required  to 
go  on  from  day  to  day  performing  a  given 
task." 

If  the  report  of  the  committee  had  con- 
tained some  comparative  unit  costs  to  prove 
its  contentions,  it  would  have  merited  perusal. 
But,  as  usual  with  politicians,  there  is  a  strong 
affinity  for  platitudes  and  generalities,  and  an 
equally  strong  aversion  for  data.  Some  of 
the  most  convincing  data  lay  near  at  hand,  but 
these  the  committee  ignored.  We  refer  to 
the  costs  of  building  the  battleships  "Xew 
York"  and  "Texas." 

The  "New  York"  and  the  "Texas"  are  twin 
ships,  begun  at  the  same  time  and  now  nearing 
completion.  The  "New  York,"  according  to 
the  latest  estimate  of  the  Navy  Department, 
will  cost  $7,200,000.  The  "Texas"  will  cost 
$5,830,000,  and  will  be  finished  before  the 
"New  York."  These  facts,  it  would  seem, 
should  be  interesting  even  to  a  congressional 
committee  that  alleges  as  its  object  the  inves- 
tigation of  "scientific  management." 

The  "Texas"  is  being  built  by  contract,  and 
at  a  cost  of  about  $1,400,000  less  than  the 
cost  of  the  "New  York,"  which  is  a  govern- 
ment dav  labor  job.  Let  us  assume  that  two- 
thirds  the  cost  of  the  "Texas,"  or  $3,890,000, 
is  represented  by  materials  and  items  other 
than  labor.  Let  us  assume  that  the  govern- 
ment can  buy  the  materials,  etc.,  as  cheaply  as 
the  ship  building  contractors.  In  that  case 
the  difference  between  $7,200,000  and  $^3,890,- 
000,  or  $3,310,000,  is  the  cost  of  labor  on  the 
"New  York,"  as  compared  with  $1,940,000  for 
labor  on  the  "Texas." 

We  give  these  figures  merely  as  an  illus- 
tration, but  they  will  serve  to  indicate  that 
there  must  be  a  striking  labor  inefficiency  in 
the  building  of  the  "New  York"  by  govern- 
ment workmen.  Furthermore,  it  is  likely  that 
the  $7,200,000  includes  no  allowance  for  in- 
terest on  plant,  little  or  nothing  for  plant 
obsolescence,  and  certainly  nothing  for  taxes, 
which  if  added  in  would  serve  still  more  to 
widen  the  difference  between  the  cost  by  day 
labor  and  by  contract. 

The  most  important  single  law  of  the 
science  of  management  (we  are  not  now 
speaking  of  Taylor's  system  of  "scientific 
management,"      which      is      a     much     nar- 
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rower  term)  is  the  law  that  announces  the 
fact  that  payments  for  work  must  be  in 
proportion  to  performance,  if  there  is  to  be 
maximum  production  and  maximum  economy. 
This  law  is  observed,  at  least  in  a  large  de- 
gree, when  work  is  done  by  contract.  It  is 
observed  only  on  the  slightest  degree  when 
work  is  done  by  the  ordinary  day  labor  meth- 
ods in  vogue  in  the  Navy  Department.  We 
need  look  no  farther  for  an  explanation  of 
most  of  the  difference  in  cost  between  the 
"New  York"  and  the  "Texas." 

It  seems  to  us  that  it  is  time  that  those 
who  deny  the  existence  of  a  science  of  man- 
agement shall  at  least  use  scientific  methods 
to  prove  their  contention.  .-Ml  science  is 
founded  on  data.  The  science  of  management 
is  founded  on  cost  data.  Its  proponents  have 
again  and  again  produced  comparative  unit 
costs  to  prove  the  truth  of  certain  managerial 
principles  or  laws.  Its  opponents  have  pro- 
duced— what?     Platitudes.    — 


Comparative  Life  of  Steel  Barges  and 

Creosoted  Timber  Barges. 

Two  articles  on  construction  barges  for 
improvement  work  on  the  Mississippi  River 
are  published  in  a  succeeding  section  of  this 
is.sue.  These  articles  indicate  differences  in 
opinion  and  present  some  discrepancies  in 
statements  which  are  of  interest.  The  prac- 
tice of  the  past  has  been  to  build  these  con- 
struction barges  of  timber.  Of  late  years 
treated  timber  has  been  used  mostly.  Re- 
cently designs  have  been  prepared  and  con- 
tracts let  for  a  number  of  steel  barges.  The 
purpose  of  this  change  is  stated  as  follows : 

The  steel  barge  has  been  adopted  in  conjunc- 
tion with  the  creosoted  lumber  barge  with  a 
view  to  testing  the  durability  of  each,  as  well 
as  costs  of  repairs.  The  steel  barges  cost  about 
$9,300  each,  have  a  capacity  of  about  400  tons, 
and  estimated  life  of  over  20  years.  The  creo- 
soted wood  barges  cost  about  half  as  much  as 
the  steel  barges,  their  capacity  is  about  the 
same,  but  their  probable  length  of  life  has  not 
yet  been  determined,  although  it  will  probably 
be  over  10  years. 

The  size  of  barges  referred  to  in  this  quo- 
tation is  that  standard  on  the  lower  Missis- 
sippi work.     A  discrepancy,  it  will  be  seen,  ap- 
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parcntly  exists  between  the  life  assumed  in 
the  above  quotation  for  creosoted  wood 
barges  and  that  assumed  in  the  computations 
presented  b}'  Mr.  Hageboeck.  Mr.  Hageboeck 
records  an  age  of  twelve  years  for  creosoted' 
yellow  pine  barges  which  arc  now  in  use 
and  states  them  to  be  in  so  well  preserved  a 
condition  that  a  further  life  of  ten  years  may 
safely  be  anticipated.  He  also  gives  to  steel 
barges  a  probable  life  of  25  years.  Granting 
the  steel  barge  a  life  tw'ice  as  great  as  that 
of  a  creosoted  timber  barge  there  is  fair  jus- 
tification for  its  present  trial.  If,  however, 
the  comparative  life  figures  given  by  Mr. 
Hageboeck  are  reasonably  accurate  then  we 
must  admit  that  his  conclusion  is  correct  that 
the  creosoted  timber  barge  is  the  more  eco- 
nomic. It  should  be  possible  to  get  more 
closely  to  definite  conclusions  in  this   matter. 


A     Useful     Series    of     Tests    on    the 
Permeability  of  Concrete. 

The  properties  of  concrete  which  contribute 
to  its  impermeability  have  been  frequently 
studied  by  means  of  laboratory  tests  and  a 
fair  working  knowledge  of  the  ones  to  be 
sought  is  had.  The  tests  here  described  fur- 
nish contributory  data.  They  also  indicate 
that  some  moditication  of  current  opinion 
may  be  necessary.  For  example,  it  is  indi- 
cated that  great  impermeability  does  not  de- 
pend merely  upon  the  quantity  of  cement  used 
in  proportion  to  aggregate  but  also  upon  the 
ratio  of  course  to  fine  particles  in  the  aggre- 
gate. This  is  not  a  new  discovery,  but  its 
emphasis  by  these  new  tests  is  useful  because 
concrete  workers  while  habitually  resorting 
to  an  increase  in  the  proportion  of  cement  to 
aggregate  to  get  water  tight  work  infrequently 


make   use    of    the   equally   effective  tn- 
carefully   grading    the    aggregate.     (.  , 
arises  largely  from  the  greater  tas", 
ing  the  aggregate.     An   extra  bag 
per  batch  means  very  little  extra  w.; 
screening  and  remixing  of  a  gravel     - 
run    stone    so   as    to   secure   a^'euratijp.x 
means  considerable  labor  and  troubli  aJ?^ 
there    is    little    doubt,   cement    is  a-!'       ' 
the  grading  of  the  aggregate  wouM  ,  . 
At  all  times  when  the  highest  possi'  ^; 
of   impermeability   is   wanted   gradirio)  . 
aggregate   must   go   with   the    use    j  j^,. 
cement.     There  are  others  of  the  tJ  rewi' 
which    we    summarize    which    merit  ttentj. 
and    the   article    should    be   read  caiul], "." 
cement  users.     In  a  succeeding  issuti^  v 
publish   a   summary   of   a   far  morejmn 
series   of   tests   on   waterproofing  cipo- 
for  concrete. 
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Science  of  Management ;  the   Law  of 
Maximum  "Output  Factor." 

IV. 

The  output  factor  of  a  plant  or  machine  is 
the  percentage  obtained  by  dividing;  its  actual 
output  during  a  given  period  of  tune  by  its 
capacity   output  during  that  period. 

Output  factor  is  a  genera!  term  that  corre- 
sponds to  the  more  specific  term  "load  factor." 
Thus,  if  an  electric  generator  having  a  1,000 
kilowatt  capacity  actually  generates  only  6,0OO 
kilowatt-hours  of  current  in  24  hours,  its 
"load  factor,"  or  output  factor,  for  the  day 
is  2.5  per  cent,  for  its  daily  capacity  is  24,000 
K.W.H.,  which  is  four  times  the  actual  output. 
The  peak  output  is  the  maximum  output 
that  occurs  at  any  moment.  It  corresponds 
to  the  "peak  load." 

A  high  output  factor  may  be  secured  in  two 
ways:  (1)  By  reducing  the  relative  size  of 
the  peak  output,  and  concurrently  reducing 
the  capacity  of  the  plant.  (2)  By  increasing 
the  output  of  the  plant  during  the  periods 
between    the    "peaks." 

One  of  the  greatest  economic  problems  sub- 
mitted to  a  scientific  manager  is  the  problem 
of  increasing  the  output  factor  of  his  plant, 
not  only  in  toto  but  in  uno.  A  few  illustra- 
tions will  serve  to  indicate  the  nature  of  the 
problem  and  the  methods  of  solving  it. 

The  peak  output  of  a  water  works  system 
usually  occurs  in  the  summer  time,  and  dur- 
ing the  late  afternoon,  for  then  the  greatest 
amount  of  lawn  sprinkling  occurs.  The 
manager  of  a  water  works  may  reduce  the 
peak  output  by  metering  all  users  who  have 
lawns  or  he  may  divide  the  city  into,  say, 
three  districts  and  permit  the  residents  of 
each  district  to  sprinkle  lawns  on  but  two 
prescribed  days  of  the  week.  The  first  of 
these  two  plans  results  in  actual  reduction 
in  the  total  consumption  of  water,  while  the 
second  plan  reduces  the  peak  output  by  dis- 
tributing  the   consumption    more    uniformly. 

Large  plants  that  serve  a  great  variety  and 
number  of  customers  ordinarily  have  higher 
output  factors — and  less  pronounced  "peaks" 
— than  small  plants  that  serve  a  few  cus- 
tomers. This  is  one  of  the  fundamental  rea- 
sons why  there  is  so  pronounced  a  tendency 
,for  small  industrial  organizations  to  con- 
solidate. On  the  other  hand,  a  high  load 
factor  may  often  be  secured  by  not  seeking 
a  diversity  of  business,  but  by  confining  the 
business  to  one  or  two  special  lines.  This 
is  well  illustrated  by  the  success  of  many 
manufacturers  who  make  only  one  article, 
but  keep  their  plants  busy  making  that  article 
in  large  numbers. 

Many  kinds  of  business — perhaps  most 
kinds — have  rush  hours,  peak  loads,  that  seem 
unavoidable,  yet  a  resourceful  manager  can 
frequently  devise  ways  of  raising  the  output 
factor  even  in  such  cases.  An  excellent  ex- 
ample of  such  resourcefulness  is  to  be  found 
in  the  comparatively  recent  action  of  Theo- 
dore N.  Vail,  president  of  the  Western  Union 


Telegraph  Co.,  who  introduced  the  "night 
letter."  By  offering  to  telegraph  50  ■  words 
by  night  at  the  day  rate  charged  for  10  words, 
the  output  factor  of  the  telegraph  lines  was 
greatly  increased. 

The  output  factor  of  certain  ocean  cables 
is  about  25  per  cent,  and  it  is  now  proposed 
to  increase  it  greatly  by  a  very  low  rate  for 
"delayed    delivery"    of    messages. 

Mr.    Vail's   plan   is,   in   general,    but   a   new 
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Diagram    Showing    Hourly    Load    on    Certain 
Marine   Cable   Lines. 


application  of  a  very  old  principle,  namely, 
the  selling  of  a  product  at  lower  than  normal 
rates  provided  the  product  is  taken  by  the 
purchaser  at  "off  peak"  times.  Every  large, 
merchant  has  used  this  scheme  to  increase 
sales  at  times  when  sales  would  normally  be 
small.  Post-Christmas  and  mid-summer  bar- 
gains are  offered  for  the  purpose  of  increas- 
ing the  output  factor  of  a  store,  as  well  as 
to  reduce  stocks  that  may  go  out  of  style. 
Coal  is  sold  in  summer  at  lower  rates  than 
in  winter,  for  the  purpose  of  increasing  the 
output  factors  of  the  coal  mines  and  of  the 
coal    merchants'    plants. 

Electric  power  is  frequently  sold  at  exceed- 
ingly low  rates  if  taken  in  large  quantities 
at  "off  peak"  times.  The  latest  improvement 
in  electric  cookers  involves  the  use  of  a  heat 
reservoir  that  receives  practically  all  its  heat 
at  "off  peak"  times. 

In  order  to  fill  freight  cars  that  would 
otherwise  travel  empty,  exceptionally  low 
rates  are  made.  So  long  as  such  a  rate  is 
somewhat  more  than  enough  to  cover  the 
cost  of  handling  the  additional  freight  busi- 
ness, it  is  usually  good  managerial  policy  to 
put  into  effect  a  rate  that  will  create  the 
added  traffic.  Similarly  the  load  factor  of 
passenger  cars  is  often  increased  by  low  ex- 
cursion rates,  as  well  as  by  commutation 
rates. 

The  output  factor  of  American  steel  mills 
is  increased  by  selling  steel  in  foreign  markets 
at  prices  below  those  secured  in  home  mar- 
kets. This  practice  has  been  condemned  by 
shallow    politicians,    who    have    pointed    to    it 


as  evidence  of  exorbitant  profits  secid 
steel    sales     in     American    markets.  iSi- 
criticism   has   been   aimed   by   the  s;« 
of    politicians    at    radways    for   chains 
rates    higher    than    the    minimum   r;s 
both  instances  sight  is  lost  of  the  f;'  t: 
very  low  rate  is  usually  made  for  thju 
of    securing    business    that    could   nc  tn 
tained    otherwise,    and    that    it   is   scid 
nomics  to  offer  such  low   rates  if  tl  s 
to   cover  the   cost   of   the   additional  ra 
even   though   the   low    rates  are  n-  • 
to  bear  any  considerable  amount  oi 
costs. 

From   a  consideration  of  such  insic 
the   foregoing,   induction   leads  us  tchf 
lowing    generalization,    which    may 
the   law   of  maximum  output   factor 

Wherever  the  number  of  units  i  c 
of  an  entire  plant,  or  any  part  there'.  ■ 
during  successive  periods  of  time,  ^ 
nomic  to  effect  any  increase  in  tki 
factor  that  can  be  secured  at  a  co:  I! 
less  than  the  added  gross  income  der\i 
the  increased  number  of  units  of  oiMf. 

A   partial   recognition   of  this   law 
m    the    advice :      Get    additional    buie 
any    price    that    will     more    than    ce; 
added  cost. 

No  railway  manager  needs  be  d 
this  is  a  law  of  paramount  importair. 
there  is  a  vast  army  of  business  i.n 
have  failed  to  see  the  great  possibik; 
an  application  of  this  law  offers.  Thuv 
manager  charges  against  each  unit  o  )r 
all  the  overhead  expense,  and  refusi  t 
his  product  unless  he  can  get  more  a 
unit  cost  thus  estimated.  This  ofteivi 
a  lower  output  factor  and  higher  unix 

Simple  as 'are  the  means  usually  ah 
increase  the  output  factor,  still  thercTt 
plants — probably  none  of  any  corli 
magnitude — where  the  output  factor? 
such  as  to  yield  the  greatest  annual  j: 
curable.  Often  it  takes  courage,  a?i. 
Vail's  experiment  with  the  "night  Iter 
attempt  to  increase  the  output  facto  ' 
greater  output  factor  may  be  secure .". 
expense  of  a  smaller  annual  profit,  a' 
larly  if  existing  rates  are  reduced  « 
off  peak  times. 

Often  it  requires  some  originality  «' 
methods  of  profitably  increasing  ai  o 
factor.  The  street  railway  manager  o 
conceived  the  idea  of  building  an  an-i 
park  at  the  end  of  a  previously  uni'i" 
line  was  an  inventor  of  a  most  s"' 
method  of  increasing  the  output  facti  ' 
street   railway   plant. 

While  few  managers  have  failed  t  r 
nize,  in  a  general  way.  that  it  is  high  ' 
able  to  secure  a  greater  output  fai ' 
many  have  ever  plotted  the  output  ■' 
their  plants.  Nothing  serves  better 
clear  the  economic  advantage  of  ai' 
factor  that  approximates  100  ner  cent' 
plot  the  actual  outout.  or  "load,"  1  ' 
(or  fractions  thereof)   and  by  days.    " 
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■ewij  a  curve  showing  the  hourly  load  on 

•  •"marine   cable    lines,     taken     from    an 

the  February  issue   of  the   World's 

I  his   cur\e   shows   a   startling  waste 

.apacity;  but  a  sirnilar  curve  for  the 

-:eam  or  electric  railway  is  even  more 

:  l;  in  its  disclosure  of  plant  waste. 

ly   should   output   curves   be   plotted 

nt  taken   as  a  whole,  but   for  every 

I  the  plant,  including  every  employe 

of  employes   whose   output   can   be 

Frequently      many       undreamed 

.V  ill  thus   be  flashed   upon   the   mana- 

rs  I'ion.    As  a  corollary,  therefore,  to  the 

r  o  maximum  output  factor,  we  have  this 

ction: 

:,■    output   curves   of   the   plant   as   a 
d  of  every  important  element  of  the 

■  the  actual  output  is  expressed  as  a 

■   of   the    capacity   output,    the    eco- 

-aificance  of  an  existing  low  output 

i  not  escape  attention. 

rage  American  freight  car  averages 

iiles  daily  throughout  the  year,   and 

ige     freight      locomotive      averages 

:nore   than   double   that   mileage.     If 

.ir\-es  were  plotted   for  all  cars  and 

5,  and  if  managerial  brains  of  high 

c  concentrated  upon  the  problem  of 

the    mileage    traveled    by     rolling 

1  can  doubt  that  this  mileage  "out- 

-'■  would   be  greatly   increased?      In 

•  rivate  owners   of   fast    freight   cars 

this   very  thing,  and  have  pointed 

lor    railway    companies    to    follow. 

a    western  retail  store  the  output  factor 

;n   greatly    increased    by    offering    dis- 

"  >m    the    standard    prices     of    goods 

-tain  dull  shopping  hours  every  day. 

res   have    adopted     a    similar    plan 

^ists  in  giving  twice  the  usual  num- 

;ding  stamps"  prior  to  11  a.  m.  daily. 

:.■;,   when    properly    advertised,    have 

,     ....   increase   business   at   times   of    the 

r   ten  clerks  would   otherwise  be   almost 

the   methods   most   commonly   used 
'  the  output  factor  are  these: 
^olidation    of    small    plants    into    a 

t 

rage  of  the  product  during  periods 

nsumption. 
A    prices    for   the     product    at    "off 

3 — at  times  of  partial  or  entire  idle- 

:ematic  rotation   of  service  to  vari- 
-  of  patrons. 

rking   two   or   three   shifts   of   men 
24-hour  day. 

■  i,.\ira  advertising  to  attract  cusromer.s 
oet  hours,  days  or  seasons. 

T'-p  of  meters  to  curtail  waste  and  re- 
'<s." 
lion  to    these    common    and    rather 

■  .i  methods  there  are  almost  innnmer- 
( specific  methods  of  increasing  output 
ts.  Ingenuity  of  a  high  order  is  f re- 
s' y  shown  by  managers  who  devise  spe- 
c  nethods. 

?  ring   in    mind    that    a    method    that    in- 

JS   the  general  output   without   changing 

j-lation  of  the  "peaks"  to  the  "valleys"  is 

:'  ow  under  discussion,   let   us   consider  a 

jif  the  ingenious  methods  that  have  been 

'■d  to  increase  the  output  factor. 

!.'  "rotation  of  crops"  has  been  called  the 

f.'st  single  discovery  ever  made  in  the  art 

riculture.     Prior  to  the  discovery  that  a 

hat  has  become  "exhausted"  for  one  sort 

uetation  is  not  "exhausted"  for  all  sorts. 

s  the  custom  to  have  about  one-third  of 

farm  always  lying  fallow.     The  output 

r  of  farm  land  was  raised  from  66%  per 

to  100  per  cent  by  the  rotation  of  crops. 

mgenious   contractor   it   was    who    con- 

(i  the  idea  of  using  an  extra  wagon  on 

haul  work,  so  that  while  men  were  load- 

Tu^'"^^  wagon  a  team  was  not  kept  wait- 

Ihus,  at  scarcely   any   added   cost,   the 

It  factor  of  the  teams   was  considerably 

ased. 

'rmally  the  output  factor  of  teams  does 
Tiuch  exceed  50  per  cent  at  best,  for  they 
1  with  loads  only  in  one  direction  and 
n  with  empty  wagons.     On   a   long  haul 


job  a  certam  contractor  v,  ho  was  hauling  ce- 
ment from  a  railway  si,>:i:.n  to  the  site  of  a 
dam  made  a  handsome  profit  by  purchasing 
some  standmg  trees  near  the  dam.  These  he 
cut  and  hauled  to  the  railway  station  in 
wagons  that  would  otherwise  have  returned 
empty.  It  may  be  said  tii;U  no  ingenuity,  but 
merely  common  sense,  was  used  in  this  case, 
ingenuity,  however,  is  usually  little  more  than 
an  application  of  a  "common  sense"  not  com- 
monly shown  by  most  men.  Another  con- 
tractor doubled  the  output  factor  of  a  snatch 
team  by  the  use  of  an  'endless  rope"  pass- 
ing around  pulleys  at  the  top  and  bottom  of 
an  incline.  By  this  device  the  "snatch  team" 
worked  both  ways— going  up  and  going  down 
— in  a  manner  analogous  to  the  use  of  a  dou- 
ble drum  hoisting  engine  with  a  main  rope 
and  a  tail  rooe. 

The  rotating  brush  of  a  carpet  sweeper 
serves  to  eliminate  the  idle  time  that  occurs 
in  moving  the  ordinary  hand  broom  on  the 
back  stroke,  and  thus  practically  doubles  the 
output  factor  of  a  person  engaged  in  sweeping. 
Since  there  are  many  classes  of  work  that 
are  now  done  by  reciprocating  motion,  where- 
in the  tool  docs  no  work  half  the  time,  it  is 
well  to  bear  in  mind  the  following  principle: 
Convert  reciprocal  motion  to  rotary  motion, 
if  by  so  doing  the  output  factor  can  be  doubled 
■without  a  corresponding  increase  in  the  unit 
cost. 

In  the  cases  of  the  carpet  sweeper  and  of 
the  lawn  mower,  the  added  cost  of  securing 
continuous  work  is  nominal.  Similiar  attempts 
have  been  made  in  certain  other  hand  operated 
machines  WMth  less  success,  for  it  often  hap- 
pens that  the  work  is  so  heavy  when  contin- 
uous motion  is  secured  that  two  men  are  re- 
quired where  formerly  one  sufficed.  There 
may  then  be  an  actual  loss  of  efficiency,  due 
to  the  frictional  losses  of  the  machinery  alone. 
Thus,  a  manual  rowing  machine  could  readily 
be  made  that  would  replace  the  reciprocating 
action  of  the  oar  by  the  rotating  action  of  a 
screw  propeller  driven  by  hand,  but  with  ques- 
tionable advantage. 

Elimination  of  useless  motions,  or  of  mo- 
tions throu.gh  excessive  distances,  is  one  of 
the  managerial  expedients  by  which  the  out- 
put factor  of  workmen  is  increased.  A  use- 
less or  excessively  long  motion  is  the  equiva- 
lent of  idle  time.  This  phase  of  the  science 
of  rnanagement  is  so  important  as  to  deserve 
special  consideration  in  a  separate  article. 

Plant  idleness  due  to  breakdowns  is  fre- 
quently the  cause  of  a  low  output  factor.  The 
tendency  is  to  underestimate  the  loss  from 
such  delays.  The  mere  cost  of  repairing  bro- 
ken parts  is  usually  nothing  compared  with 
the  cost  of  an  idle  plant.  Even  though  man- 
ganese steel  wearing  parts  cost  many  fold  as 
much  as  ordinary  steel  parts,  it  is  .generally 
economic  to  use  manganese  steel  for  parts 
subject  to  rapid  wear  if  they  become  the  cause 
of  plant  idleness.  In  estimating  the  cost  of 
plant  breakdowns,  add  to  the  cost  of  the  re- 
pairs the  cost  of  the  idle  time  of  the  men  and 
machines  during  the  repairs.  If  this  were  the 
universal  practice,  duplicate  parts,  and  even 
entire  duplicate  machines,  would  be  more  fre- 
quently provided,  and  more  money  would  be 
expended  in  securing  parts  having  a  longer 
life.  The  best  managers  require  that  a  com- 
plete record  be  kept  of  the  duration  of  every 
delay  caused  by  breakdowns,  so  that  the  true 
output  curve  of  each  machine  can  be  plotted. 

Breakages  are  not  the  only  causes  of  serious 
chasms  in  an  output  curve.  Delays  frequently 
occur  through  lack  of  co-ordination  of  differ- 
ent gangs  of  men.  Materials  may  not  arrive 
when  needed.  All  such  delays  should  be  sim- 
ilarly .recorded  and  their  aggregate  cost  should 
be  estimated. 

This  leads  us  to  the  following  enlargement 
of  the  generalization  as  to  the  plotting  of  out- 
put curves : 

Plot  output  curves  so  as  to  shotv  not  only 
normal  but  recurrent  abnormal  variations: 
then  calculate  the  periodic  cost  of  the  reduced 
output  due  to  the  abnormal  decreases  in  out- 
put, and  expend  anything  less  than  this  pe- 
riodic cost  to  keep  the  output  curve  normal. 

We  have  merely  sketched  in  a  rough  way 
the  scientific  solution  of  the  problems  involved 
in   securing  a  maximum   output   factor.     Thi 


ramifications  of  the  subject  are  innumerable. 
Fortunately  the  general  principles  to  apply  are 
simple  and  few  in  number.  The  economic  re- 
sults that  flow  from  their  application  are  so 
striking  as  to  preclude  forgetting  the  princi- 
ples once  they  have  been  tested  in  practice. 

In  a   subsequent  issue  we  shall  discuss  the 
law  of  competitive  design. 


Steel  Barges  for  Mississippi  River  Im- 
provement Work. 

The  accompanying  illustration  shows  the  de- 
sign of  a  steel  barge,  14  of  which  have  re- 
cently been  placed  in  commission  on  govern- 
ment work  in  the  First  and  Second  Mississippi 
River  Districts.  The  steel  barges  are  built  by 
the  .\merican  Bridge  Co.  at  a  cost  of  $9,300 
each.  They  have  a  capacity  of  400  tons  and 
their  estimated  life  is  over  20  years.  The 
specifications  to  which  these  barges  are  built 
are  given  below.  They  describe  clearly  the 
details  of  the  design.  The  barges  were  de- 
signed under  the  direction  of  Maj.  Clarke  S. 
Smith,  Corps  of  Engineers,  U.  S.  A.  The 
barges  are  120  ft.  long.  30  ft.  beam,  7  ft.  4  ins. 
in  depth  of  hold  at  center  and  7  ft.  at  the  sides. 

Each  barge  shall  be  of  steel  construction 
throughout,  flat  bottomed.  with  rounded 
knuckles,  wall  sided,  symmetrical  about  the 
center  line,  with  a  rake  15  ft.  long,  a  sheer  12 
in.  high  at  each  end,  and  a  crown  of  beam  of 
4  Ins.  Transverse  fr.iming  lines  shall  be 
spaced  uniformly  30  ins.  They  are  to  be  num- 
bered consecutively  from  0  to  4S.  There  shall 
be  four  continuous,  transverse,  water-tight 
bulkheads,  one  non-water-tight  longitudinal 
plate  bulkhead  over  the  center  line,  and  two 
symmetrically  disposed  longitudinal  stiftenlng 
trusses.  There  shall  be  framing  throughout  the 
entire  sides — all  dead  flat.  The  deck  and  floor 
framing  shall  be  transversal,  and  over  the  rakes 
the  deck  and  floor  framing  shall  be  longitudinal. 

Hull. — All  plating  shall  be  laid  in  longitudinal 
strakes  with  single  riveted  lap  seams  and 
double  riveted,  butt  strapped  ends.  Rivets  shall 
be  %  in.  diameter.  Single  riveted  laps  shall 
be  214  ins.  wide,  butt  straps  not  less  than  1% 
ins.  wide  and  1-16  in.  thicker  than  the  thickest 
of  plates  joined.  Outboard  edges  of  all  plates 
shall  be  properly  beveled,  and  calked  with  a 
round-nosed  calking  tool.  A!l  rivet  holes  In 
hull  and  deck  plating,  e.xcept  the  outboard  row 
of  deck  rivets,  upon  each  side,  shall  be  counter- 
sunk on  the  outboard  side.  Ruling  length  of 
plates  shall  be  not  less  than  20  ft.,  except  the 
knuckle  strake.  which  may  be  10  ft.  Butts 
shall  be  shifted  not  less  than  5  ft.  in  adjoining 
strakes,  well  distributed,  accurately  planned, 
and  fitted  metal  to  metal  and  well  calked.  Bot- 
tom plating  shall  be  in  five  strakes  of  5-16  in. 
plates  laid  in  and  out.  the  keel  strake  being 
an  inboard  strake.  Liners  shall  be  worked  be- 
tween floor  beams  and  outboard  strakes,  with 
proper  spaces  left  at  endis  for  limber  holes. 
Knuckle  strakes  shall  be  %  in.  plates.  Sides 
shall  be  each  in  one  strake.  of  5-16  in.  plates. 
Deck  shall  be  five  strakes  of  U-in.  plates,  laid 
with  inboard  plates  overlapping  outboard  plates. 
Plates  may  be  jogged  at  laps,  or  tapered  liners 
may  be  used.  Side  and  deck  plates  shall  en- 
tirely cover  gunwale  angles  and  be  beveled  at 
edges  to  about  45°  angles.  Similar  construc- 
tion  shall   obtain  at   the   ends  of  the  barges. 

Bulkheads. — Transverse,  four  in  number,  one 
each  on  frames  6,  IS,  30  and  42,  shall  be  thor- 
oughly water-tight,  continuous  from  side  to 
side  of  barge,  built  of  10.2  lbs.  plates,  with 
double  riveted,  lapped,  vertical  seams.  Those 
on  frames  IS  and  30  shall  each  be  stiffened  with 
four  3iix2V:X^4  in.  vertical  angles,  one  in  mid- 
dle of  each  space  adjoining  the  longitudinal 
trusses.  A  3x3x%  in.  bounding  angle  shall 
connect  bulkhead  to  hull  plating,  be  jogged 
around  the  gunwale  angles  and,  when  cut,  ba 
spliced   with   an  angle  splice   bar. 

Longitudinal.^ — One  non-water-tight,  placed 
over  center  line,  extending  from  frame  6  to 
frame  42,  built  intercostally  to  transverse  bulk- 
heads, of  10.2  lb.  plates.  Seams,  if  any,  shall 
be  lapped,  vertical  ones  double  riveted,  hori- 
zontal ones  single  riveted.  Plates  shall  be 
notched  for  deck  and  floor  beams,  extend  from 
bottom  plating  to  deck  plating  and  secured  to 
each    in    each    intercostal    space   by   a    3x3x5-16 
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in.  angle.  Each  separalt-  bent  shall  liuve  one 
top  and  one  bottom  SxSx.'i-li'i  in.  continuous 
angle  adjoining  the  deck  and  floor  beams,  re- 
spectively, and  be  .secured  to  tliem  at  each 
crossing  by  a.  SxSxS-lG  in.  angle  clip,  having 
two  rivets  in  channel  and  one  in  angle.  Two 
stifteners  of  3i4x2%xi4  in.  angle,  of  the  length 
between  horizontal  flanges  of  top  and.:, bottom 
angles,  with  one  2V4x>4  in.  filler,  shall  be  placed, 
one  on  each  side  of  the  bulkhead,  at  each  alter- 
nate fr.ame.  Connections  of  the  bents  to  the 
transverse  bulkheads  and  to  each  other  shall 
be  made  by  one  .1x3x-^s  in.  angle  in  each  angle 
ttf  each  intersection,  extending  between  bound- 
ing   angles    of    transverse    bidkheads. 

Longitudinal  Trusses. — Two  in  number,  one 
on  each  side  of,  and  parallel  to,  center  lines, 
shall  be  7  ft.  6  in.  therefrom.  Each  shall  ex- 
tend from  frame  6  to  frame  42  and  work  inter- 
costally  to  transverse  bulkheads.  Each  sep- 
arate   bent   .«liall   consist    of   a    continuous    S    in. 


in.  wide  adjoining  head  plate  and  secured  to  it 
by  a  3x3x^8  in.  angle.  All  connections  of  web 
members  to  each  other  and  to  chords  shall  be 
of   0-16    in.    plate   gussets. 

Head  Plates. — One  at  each  end  of  barge,  of 
^i  in.  plate,  extending  between,  and  secured  to. 
the  corner  castings.  It  shall  be  14%  in.  wide  at 
middle,  have  bottom  line  straight,  and  top  con- 
form to  crown  of  deck.  Connections  shall  be 
a  3x3x%  in.  angle  to  deck  plating,  and  a  6x% 
in.  plate,  bent  to  conform  to  parts  joined,  to 
rake   plating. 

Riveting. — Except  where  otherwise  specified 
or  the  nature  of  the  work  demands  a  different 
size,  all  rivets  shall  be  %  in.  diameter,  with 
pitch  of  2%  in.  in  water-tight  work  and  5  in. 
in  framing,  etc.  Machine  driven  rivets  shall  be 
not  less  than  %  in.  diameter.  All  double  rivet- 
ing shall  be  chain  fashion.  No  rivet  shall  be 
nearer  than  its  own  diameter  to  the  edge  of  .any 
piece    through    which    it    passes.      Rivets    shall 


tire    side,    reeve    through    the    transver  i 
heads,  have  butts  closely  fitted  metal 
and   spliced   with   angle   bars. 

Nosing. — The     nosing     shall    be    of 
Section   M-33-17.75    lb.    corrugated  plat', 
etiuivalent,    swaged   to   a   depth   of  3%  I  i J 
width   of  5   in.   with   the   corrugation  fii 
a    mortar   of  1   to   1   Portland   cement  ;| 
of  the  best  qualities.     It  shall  extend  uti 
side,   from  corner  casting  to  corner  cast 
secured   to    them.     Across   the   ends,  th 
shall  extend  from  corner  casting  to  cor 
ing  and  be  secured  to  them.     It  shall  be 
angular    cross-section,    conform    to  theL 
the  head  plate,  have  a  %   in.  face  plati 
by  8.2   lb.   Z  bar  lower  member,  a  SxSLijJ 
angle   top   angle  and  a   %   in.   top  platl^ 
will    overlap    the    deck.      It   shall    be  fill  \ 
mortar,   as   above   specified. 

Kevels. — Shall   be   steel   castings,  onet 
end  of  the  barge.  General  dimensions,  5;  j3 
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by  13.75  lb.  channel  top  chord,  and  similar  bot- 
tom chord,  connected  and  braced  with  3x3x5-16 
in.  angle  lattice  members,  constructed  of  pne 
stanchlorv-  at  each  alternate  frame  and  one 
diagonal  brace  in  each  space  so  defined,  alter- 
nating in  direction  of  inclination.  A  5-16  in. 
vertical  plate  24  in.  wide  shall,  at  each  end, 
extend  from  bottom  plating  to  deck  plating, 
secured  each  by  a  3x3x5-16  in.  angle,  and  to 
the  transverse  bulkhead  by  the  end  stanchion, 
which  shall  here  be  3%x3x5-16  in.  and  doubled. 
In  each  frame  space  adjoining  the  end  space,  a 
24x12x6-16  in.  plate  and  a  3x3x5-16  in.  angle 
at  top,  and  a  24x13x5-16  in.  plate  and  a  3x3x 
5-16  in.  angle  at  bottom  will  further  secure  the 
respective  chords  to  the  skin  plating.  A  5x3x% 
in.  angle  clip  5  in.  long  with  two  ?i  in.  rivets  in 
each  le^  will  secure  each  chord  to  its  adjacent 
deck  or  floor  beam  at  each  crossing  of  same. 

Deck  Beams. — One  at  each  frame  line  be- 
tween lines  6  and  42.  except  where  transverse 
bulkheads  occur,  shall  consist  of  a  continuous 
6  in.  by  10.5  lb.  channel,  29  ft.  4  in.  long,  cam- 
bered   to    4    in.    at    ci'own    of    deck. 

Side  Frames. — One  at  each  frame  line,  except 
where  transverse  bulkhe.'ids  occur,  shall  con- 
sist of  a  4x3x5-16  in.  angle,  extending  from  the 
gunwale  angle  down  around  the  bilge  and  end- 
ing on  dead  flat  10  in.  inboard  of  the  outer  end 
of  the  floor  beam,  and  on  the  rakes  at  the  out- 
board rake  frame.  Each  will  be  stiffened  at 
the  knuckles  by  a  5-16  in.  plate  futtock  and  at 
the  gunwale  by  a  Vi  in.  plate  knee,  securing  to 
tr.ansverse  framing  members  where  such  e-xist. 
In  rake  spaces,  plate  knees  will  each  be  secured 
to   deck   by   a   3x3x5-16    in.    angle. 

Floor  Beams. — One  at  each  frame  line  be- 
tween lines  6  and  42,  except  where  transverse 
bulkheads  occur,  shall  consist  of  a  7  in.  by  12.25 
lb.    channel    27    ft.    8    in.    long. 

Rake  Frames. — Fourteen  over  each  rake, 
spaced  approximately  24  inches.  Each  shall 
consist  of  both  a  lop  and  bottom  chord  of  4x3x 
5-16  in.  angle,  connectcil  and  braced  by  three 
Sx3x5-lC  in.  angle  stancliions.  two  3x3x5-16  in. 
angle   diagonal   braces,    and   one   %    in.    plate   IS 


compietel>-  till  their  respective  holes  and  in 
water-tight  work  heads  shall  be  laid  up.  All 
rivets  shall  be  thoroughly  tested  and  those 
showing  any  sign  of  looseness  shall  be  cut  out. 
.K\\  holes  shall  be  regularly  and  accurately 
spaced,  opposite  each  other  in  adjoining  sin-- 
faces,  and  punched  from  ^  the  faying  sides. 
Heavy  drifting  will  not  be  allowed.  Holes  not 
lining  up  fair  shall  be  reamed  or  drilled  fair 
and  normal  to  the  surface  and  such  rivets  used 
as  will  completely  fill  the  enlarged  holes.  Ma- 
chine driving  will  be  used  wherever  practical. 
Minimum  depth  of  countersink  three-quarters 
of  thickness  of  plate.  Rivets  not  completely 
filling  their  respective  countersinks  will  be  re- 
jected. Points  of  rivets  on  outside  of  hull  shall 
he  flush  or  slightly  convex.  Depressed  points 
will  not  be  tolerated  and  plates  much  battered 
in  riveting  will  be  rejected.  Not  less  than  4 
rivets  shall  be  driven  in  each  connection  of 
futtocks.   frame  gussets,   etc. 

Butt  Straps,  Angle  Splices,  Etc. — Butt  straps 
shall  be  1-16  in.  thicker  than  the  thickest  of 
the  plates  joined  and  of  width  not  less  than 
called  for  by  Rules  of  American  .Bureau  of 
Shipping.  Butting  ends  shall  be  accurately 
fitted  metal  to  metal.  Angle  splice  bars  shall 
be  fitted  into  the  bosom  of  the  bars  joined  and 
have  their  legs  co-terminus  in  width  with  them. 
Their  net  cross-section  shall  be  not  less  than 
that  of  the  bars  joined.  On  each  side  of  the 
splice,  the  total  cross-section  of  the  connecting 
rivets  shall  be  not  less  than  10  per  cent  in  ex- 
cess of  the  net  cross-section  of  the  bars  joined 
and  the  minimum  number  of  rivets,   four. 

Side  Stringers. — Upon  each  side  a  stringer  of 
5  in.  by  9  lb.  channel  shall  be  placed  with  its 
face  3  ft.  6  in.  above  floor  molding  line  and 
secured  to  each  side  frame  -by  a  5x3x%  in. 
angle  clip  with  two  %  in.  rivets  in  each  leg. 
It  shall  extend  from  model  portion  to  model  por- 
tion of  rakes,  work  intercostally  to  transverse 
bulkheads  and  secure  to  them  by  two  angle 
clips   on   each   side   of  bulkhead. 

Gunwale  Angles. — Upon  each  side  of  barge, 
one   3%x3V4x5-16   in.   angle  shall  extend  the   en- 


10  in.  wide,  7  in.  high,  with  minimum  t"ki 
of   part    %    in.      Each    shall    have   a   '!•■ 
forcing   plate    %    in.    thick,   of  ample    i 
shall   be  secured  by  S  close-fitting  turr  I 
of   %   in.   diameter. 

Ladders. — A  steel  ladder  shall  be  ill 
each  hatch,  having  rungs  %  in.  diamo' 
12  ins.  long,  spaced  about  4%  ins.  cli- 
lance  from,  and  riveted  to,  the  adjoinilj 
head,   by  means  of  properly  bent  ends. 

Hatches. — Tliere  shall  be  ten  liatchcp.. 
as  indicated,  each  furnished  with  a  iu 
of  steel,  cast  in  one  piece,  and  a  coveif 
steel,  hinged  to  coaming,  and  properly  U' 
down,  all  being  made  water-tight.  A  c  > 
grating    will   also   be   pro\'ided   for  eacl 

Pumps. — Eatii    barge   shall   be   furnisl 
two  good  pine  or  poplar  pumps,  coal  bo  s 
5x5    in.    inside    measurement,    and   long  tin 
to    pump    over    hatch    coamings. 

Towing  Bills. — Shall  be  steel  castii 
at  each  end.  with  twin  posts  and  two  • 
side  Willi  single  posts.  All  posts  sh:  1 
in.  outside  diameter  and  6M!  in.  inside  dii' 
Overall  dimensions,  for  double  posted  M 
ft.  1  in.  long,  11  ins.  wide.  1  ft.  4  ins.  Hi 
single   bills  1   ft.   2V^   in.   long,  11  in.  w: 

4  in.  high.  Each  shall  have  a  deck  rei  n 
plate  %  in.  thick  and  of  angle  area,  a  s 
be  secured  in  place  by  1  in.  countersunl  i' 

5  to    each    double    posted    bitt    and    4     e-i'li 
single  one. 

Corner    Castings. — At      eacli      corner 
barge  a  substantial  steel   casting  shall     ' 
into  the  hull,  forming  the  corner,  and  i'i 
the  nosings  shall   end  and  secure. 

Material  and  Workmanship.— The  bei  qi^'' 
ity  of  materials  and  workmanship  will" 
quired  in  each  and  every  part  of  the  wc  li 
under  these  specifications.  All  plate,  c  '' 
bars  and  angles  shall  be  of  soft  open ' 
steel.  Tensile  strength  desired.  60,000  '" 
per  square  inch.  Minimum  qualities  s  ! 
Ultimate  strength.  58,000  pounds  per  i' 
inch;  elastic  limit,  over  half  of  '  ■' 
strength:    elongation,    25  per  cent  in' S  i 
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ion  '    area   of    fracture,    40   per    cent,    and 

I    Jl    cold    upon    self.    ISO    degrees,    fiat. 

Ign   of    fracture    on    outside    of    bend. 

s    shall    ill    addition,    be    opened    out 

without    signs    of      cracks    or    flaws. 

:i  be  of  the  best  quality  of  rivet  steel. 

irength    4S.000    to    5S.000    pounds    per 

li.    with    minimum    nualities;    elastic 

■;alf  of   ultimate    strengtli;    elongation 

;  in  ten  diameters.     Long  rivets  must 

ling    cold    upon    self.    flat,    and    short 

,s    ..vmg   cold    into    the    head,    all    without 

I  o('"acture.     Steel   castings   shall   be   true 

„.i.>.imooth.   well   finished,    free   from   blow 

ther  imperfections  and  of  the  follow- 

im  qualities:    Ultimate   strength,    60,- 

-   per  square  inch;   elastic  limit,   one- 

limate    strength:    elongation    in    two 

per  cent;  reduction  of  area   of  frac- 

.  r    cent.      The    number    of    tests    re- 

I  any  materials  shall  be  as  directed 

tracting  officer,  but  at  least  one  test 

,ide   of   each    and    every   heat    from 

trial     is   furnished.      Rolled     shapes 

dcred    by    weight.      A    variation    ex- 

per  cent   above   or  below   specified 

ill   be  sufficient    cause    for   rejection. 

lates    shall    be    ordered    by    weight. 

nons  for  variations  in  weight,    those 

1\  13.  page  -21.  Carnegie  Hand-book. 

1503.      .All   other   plates   shall   be   or- 

.:;ige.    with   allowances    for    thickness 

ght,  those  given  on  p,age  222.  above- 

i-book.  and  each  plate  gaged  at  each 

corners. 

-All    roller   material    shall    be    thor- 

,    completely   covered    with    one    coat 

lied    linseed    oil,     immedi.ately    after 

,it,    and    before    shipment    from,    the 


►  (jmparative  Costs  of  Repairs  to 
a  es  of  Treated  and  Untreated 
']Tibers:  Cost  of  Timber  and 

Steel    Barges    Compared. 

c  iparison  of  costs  (if  repairs  to  liar.s^es 
ir  teH   of   treated   and   untreated   timber 
■  paper  presented  to  the  .^nlerican 
-iTvers'  Association,  by  Mr.  .•\.   E. 
United   States   Inspector  at   Rock- 
Some  200  barges  are  now-  main- 
river    inipro\ement    work    in    the 
t  land  District,  and  records  of  the  main- 
™<  costs  of  these  barges,  which  are  all  of 
irird  size  CIOO,x20x4  ft.  7  ins.),  are  had 
tl  last  20  years.     The  comparative  costs 
1  .  Mr.  fTa.^eboeck  are,  therefore,  based 
;  ually  comprehensive  records.     In  con- 
f  with  the  data  and  discussion  which  fol- 
.'  reader  will  be  interested  in  the  arti- 
i;Vlr.  Qiarles  S.  Durham.   Principal  .■\s- 
r  U.  S.  Engineer,   which  was   published 
J  issue  of  Oct.   18.  1911.     General  plans 
indard  barge  are  published  in  Mr.  Dur- 
Tticle.    .An  abstract  of  Mr.  Hageboeck's 
1  ollows : 

nstructing  light  draft  barges  it  has  been 

icy  to  use  pressure  creosoted  fir,  as  fir 

obtained  in  long  lengths  at  a  reasonable 

-ong  timbers  are  especially  desirable  in 

|onstruction,  as  they  reduce  to  a  mini- 

jie  number  of  gunwale  joints  which  are 

I  the  first  to  cause  trouble  by   leaking. 

,<  being  cheaper  in  cost,  both  before  and 

reosoting,  the  fir  is  lighter,  resulting  in 

of  but  9  ins.  for  a  standard  baree  lOOx 

..  7  ins. 

>  of  Treatment  Used  in  Barge  Coii- 
iM.— The  first  creosoted  barges  used  in 
nmtry   were   built   in    1900    of   pressure 

yellow  pine  by  the  New  Orleans  office 
U.  S.  Engineer  Corps.  These  barges 
day  in  a  perfect  state  of  preservation, 
all  probability-  will  be  used  for  10  to  12 
longer.  The  cost  of  repairs  has  been 
and  the  results  so  satisfactory  that  no 
ted  barges  are  now  built  bv  that  office. 
Rock  Island  District  formerly  used  the 
ink  treatment.  The  penetration  was 
;  superficial,  but  the  cost  is  only  •">  per 
t.  the  total  cost  of  a  fir  barge.  Last  fall 
■Iter  inspected  a  large  number  of  these 
ges  built  in  1908,  and   in  no  case  was 


any  evidence  "i  decay  i  unj  on  the  treated 
timbers,  while  in  a  nuinbt-.r  of  cases  the  un- 
treated timbers  had  reached  an  advanced  stage 
of  decay.  It  is,  therefore,  evident  that  the 
small  cost  of  this  treatment  will  pa\  good 
returns  on  the  monc\  invested.  In  the  case  of 
90  per  cent  heart  Long  Leaf  Pine,  the  same 
conditions  exist,  as  the  innetration  on  the 
heart  surfaces  is  usually  superficial.  With 
Short  Leaf  and  Lobolly  pine  it  has  been 
our  experience  that  so  much  oil  is  required  to 
saturate  the  sap  that  it  often  costs  more  than 
a  10-11).  pressure  treatment.  I'or  treating 
barge  timbers  the  pressure  treatment  has,  in 
the  opinion  of  the  writer,  a  number  of  advan- 
tages that  make  it  a  far  more  economical  treal- 
meiit.  First,  from  a  treating  standpoint,  it  is 
possible  to  treat  cither  green  or  seasoned  lum- 
ber. Second,  the  exact  quantity  of  oil  injected 
can  be  ascertained  by  the  temperature  and 
gage  readings.  Third,  the  entire  treatment 
can  be  regulated  to  meet  the  re(|uirements  of 
each  particular  charge.  Fourth,  it  is  possible 
to  plug  the  ends  of  the  timbers  and  thereby 
retard  the  absorption  of  moisture.  F'ifth,  the 
l)entration  of  oil  is  far  more  uniform.  The 
last  two  factors  tend  to  eliminate  the  so-called 
"working"  of   the  timbers.     This  is  .in  impor- 
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Fig.   1.     Diagram   Showing   Average   Cost   of 

Repairs  and    Life  for   Untreated       Doug- 

als   Fir   Barges   at  Three   Points  on 

the    Mississippi    River. 

taut  item  in  barge  construction,  as  it  is  a  well- 
known  fact  that  a  barge  built  of  green,  un- 
treated lumber  will  usually  cause  trouble  from 
leaking,  due  to  the  subse(|uent  shrinkage  of 
the  timber  as  it  dries,  and  the  consec|uent  open- 
ing of  the  scams  and  loosening  of  the  oakum. 
Even  after  the  lumber  has  once  become  dry 
it  readily  absorbs  moisture  during  a  wet 
period,  and  again  gives  it  up  during  a  dry 
period,  and  as  a  result  an  untreated  barge  is 
re-calked  every  year  after  its  fourth  or  fifth 
year  in  service.  The  pressure  treatment  has 
largely  eliminated  this  re-calking  and  so  mate- 
rially reduced  the  cost  of  repairs. 

Life  of  Untreated  YeUow  Pine  Barges. — 
On  the  Mississippi  River,  between  St.  Paul 
and  St.  Louis,  untreated  yellow  pine  has  been 
used  but  little,  and  the  writer  has  been  unable 
to  obtain  any  accurate  records  of  its  lasting 
qualities.  It  is  generally  believed  that  unless 
timber,  practically  free  from  sap  is  obtained, 
its  life  would  be  exceedingly  short.  On  the 
Lower  Mississippi  River  a  yellow  pine  un- 
treated barge  containing  a  minimum  propor- 
tion of  sappy  timber  is  past  economical  repairs 
at  the  end  of  ten  years. 

Life  of  Pressure-Treated  Yellow  Pine 
Barges. — Pressure-treated  yellow  pine  barges 
have  been  used  on  the  lower  river  for  twelve 
years.  These  barges  are  today  in  a  perfect 
state  o-f  preservation,  and  without  doubt  are 
good  for  an  additional  life  of  ten  years.  It 
has  been  found  necessary  to  re-calk  the  barges 
after  two  years'  service,  but  otherwise  the 
repairs  have  been  small,  and  but  little  further 
re-calking  seems  necessary  during  the  life  of 
the  barge.  One  reason  given  for  this  re-calk- 
ing is  that  the  creosote  oil  acts  on  the  oakum 
and  "burns"  it  out.  .As  a  matter  of  fact,  how- 
ever, the  lumber  in  these  barges  w^as  treated 
while  in  a  green  condition,  and,  in  the  opinion 
of  the  writer,  the  real  necessity  for  re-calking 
is  due  to  the  subsequent  shrinkage  of  the  tim- 


ber and  consequent  opening  of  the  seams  and 
loosening  of  the  oakum. 

On  the  Lower  Mississippi  River,  where 
there  is  always  a  good  stage  of  water,  light 
draft  is  not  a  controlling  factor,  and  so  barges 
120x30x1)  ft.  and  larger  are  in  general  use. 
The  original  cost  of  these  untreated  yellow 
pine  barges,  built  in  the  early  90"s,  was  about 
$3,000;  the  cost  of  repairs  during  the  life  of 
10  years  averaged  $2,00(1.61  per  barge.  The 
original  cost  of  similar  barges  built  of  pres- 
sure creosoted  yellow  pine  was  $1,000  ;  the  cost 
of  repairs  on  10  barges  averaged  $'i"i7.3"i.  The 
total  cost  of  the  untreated  barge  was  S-'i.lOO, 
for  which  nothing  remained  at  the  end  of  iO 
years  to  show  for  this  expenditure.  The  total 
cost  of  the  creosoted  barge  during  nine  years 
was  $4,5o7.3."),  and  a  good  barge,  now  ap- 
praised at  $;5,t)00,  remains  on  hand.  Table  I 
shows  the  comparative  annual  cost  per  barge: 

TAilLl-;    T.  —  CoMI'.MtATIVK    .X.NNl'AL    COST 

I  IK  TRKATED  AND  r.NTlilCATIOD  YKI.IX^W 

i'lNE  BARGES.  120  KT.    X  30  FT.    X   fi  FT. 

t'ntreated  Creosoted 

Hems.                                        barges.  barges. 

10  vrs.  old.  9  vrs.  old. 

Original    cost j'S.OSS.SS  J4.O00.00 

Cost    of  repairs 2,006.61  r.^T.-W 

Total   cost    $3,100.00  $4..")r,7.35 

Subtracting   value    of    barge 

to-day 3.000.00 

Total  cost  of  untreated  barge 

during  10  years .">, 100.00 

Total  cost  of  creosoted  l)arge 

during  9  years 9.">7.3,'i 

Annual  cost  per  barge ",10. Oft  106.00 

.■\nual    saving    in     favoi*     of 

creosoted     barge 404.00 

Life  of  Untreated  Douglas  Fir  Barge  and 
Cost  nf  Repairs. — With  few  exceptions  the 
necessity  for  repairs  to  an  untreated  barge 
are  due  to  decay  and  not  to  mechanical  abra- 
sions. Ordinarily  the  decks  of  barges  used 
for  rock  transportation  will  first  decay  on  the 
bottom  side  at  the  points  of  crossing  other 
timbers,  and  in  this  weakened  condition  arc 
easily  broken. 

It  has  been  necessary  to  replace  plank  orig- 
inally 2%  ins.  thick,  which  after  eight  years 
of  service  were  2j's  in.  thick,  because  of  their 
decayed  condition,  and  not  because  of  wear. 
It  is  not  uncommon  to  find  evidence  of  decay 
on  untreated  barges  after  three  years  of 
service. 

The  repair  costs  used  in  l-"ig.  I  have  been 
obtained  from  the  plant  records  of  the  U.  S. 
Engineer  office  at  Rock  Island.  III.,  covering 
Douglas  fir  barges  in  use  for  tlie  past  twenty 
years  in  connection  with  the  work  of  improv- 
ing the  Upper  Mississippi  River,  between  St. 
Paul  and  St.  Louis.  In  the  past  untreated  fir 
barges  were  kept  in  service  10  to  17  years, 
the  average  life  being  1.5  years.  The  diagram 
is  intended  to  show-  the  usual  cost  of  repairs 
from  year  to  year  during  the  life  of  an  un- 
treated Douglas  fir  barge.  New  barges  are,  as 
a  rule,  used  for  rip-rap  rock  transportation, 
this  service  requiring  a  substantial  craft. 
From  the  diagram  it  will  he" noted  that  during 
the  si.xth  and  seventh  years  the  barges  re- 
quired extensive  repairs,  the  cost  ranging 
from  $200  to  $300  per  barge ;  that  with  repairs 
costing  about  $7")  per  year  they  continued  in 
hard  service  to  the  tenth  or  twelfth  year;  that 
they  then  required  large  repair.-,  and  had  to 
he  taken  from  rock  work  and  placed  in  the 
brush  carrying  service,  which  is  much  less 
severe  on  account  of  the  large  decrease  in 
weight  per  cubic  foot  of  load.  From  this 
time  on  to  the  end  the  cost  of  repairs  per 
barge  is  largely  increased ;  and  it  is  debat- 
able whether  it  would  not  be  fully  as  econom- 
ical to  abandon  the  barge  at  about  the  tenth 
to  twelfth  year. 

Life  of  Pressure-Treated  Douglas  Fir 
Barges  and  Cost  of  Repairs. — It  seems  safe 
to  estimate  the  life  of  creosoted  fir  barges  at 
20  years,  since  untreated  barges  have  given  an 
average  life  of  lo  years.  The  major  portion 
of  the  repairs  on  an  untreated  barge  are  for 
calking  and  repairs  to  deck,  rake  and  gunwale 
joints  on  account  of  decay.  .As  the  present 
tendency  is  to  air  season  the  fir  before  treat- 
ment, it  seems  natural  to  believe  that  the 
barges  will  give  a  long  service  without  re- 
calking,  as  was  the  case  of  the  creosoted 
barges  used  on  the  lower  river,  as  cited  above. 
As  an  additional  precaution  it  is  thought  ad- 
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TABLE   II.— COMPARATIVE   COST    OF   LIGHT   DRAFT    BARGES    BUILT  OF  VARIOUS    KINDS 

OF  MATERIAL.     SIZE   100  FT.    X    20  FT.  X    4   FT.    7  INS. 

. Douglas  Fir ,      , Tellow  Pine ^  Steel. 

Untreated.         Treated.  Untreated.  Treated. 

Items.                                      15  yrs.             10  lbs.  20  15  yrs.  14  lbs.  22  25  yrs. 

life.               yrs.  life.  life.  yrs.  life.               life. 

Original    cost    $1,200                 $1,500  $1,300  $1,650  $4,000 

Total    repairs    1,094                      400  1.094  700                      400 

Interest  at  5%   on   cost 90-)                  1,500  975  1,815                   5,000 

Interest  at  5%   on  repairs 341                      125  341  125                      125 

Total    cost    $3,535                 $3,525  $3,710  $4,290  $9,525 

Annual  cost  per  barge $    236                 $    177  $    247  $    195  $    3S1 

Annual   savings    in    favor   of   creosoted 

tir   barge   $      59                      ...  $      70  $      IS  $    201 


visable  to  protect  the  creosoted  deck  witli  a 
1-in.  wearing  surface  of  untreated  material. 
The  repairs  to  the  deck  are,  therefore,  con- 
fined to  the  occasional  relaying  of  this  protec- 
tion. 

Table  II  for  timber  barges  is  based  on 
Government  freight  rates  on  timber,  and  so, 
for  commercial  comparison,  $10  per  barge 
should  be  added  to  the  yearly  cost. 

The  yearly  costs  show-  tlie  following 
relative  order  for  economical  barge  construc- 
tion ;  Creosoted  Fir,  Creosoted  Yellow  Pine, 
Untreated  Fir,  Untreated  Yellow  Pine  and 
Steel. 

It  will  be  noted  that  the  annual  cost  of  a 
steel  barge  is  twice  that  of  either  a  fir  or  pine 
creosoted  barge.  The  average  cost  of  repairs 
on  31  fir  barges  used  on  the  Upper  Mississippi 
River  was  $1,094  per  barge  during  an  average 
life  of  1-5  years.  The  original  cost  of  an 
untreated  barge  built  today  would  be  approxi- 
mately $1,200.  On  this  basis,  with  interest  at 
5  per  cent,  the  cost  per  untreated  fir  barge 
per  year  would  be  $'236,  as  compared  with 
$177  yearly  cost  for  a  creosoted  fir  barge,  or 
a  difference  of  $59  per  year  in  favor  of  the 
creosoted    barge. 

The  figure  for  interest  on  repairs  was  ob- 
tained in  this  way :  First,  the  average  cost 
per  year  for  repairs  on  31  average  untreated 
barges  was  obtained,  and  the  interest  figured 
from  the  time  the  repairs  were  made  until  the 
barge  was  condemned.  The  figure  for  inter- 
est on  repairs  of  the  creosoted  barges  was 
obtained  by  proportion. 

Conclusions. — The  original  cost  of  a  steel 
barge  with  interest  on  the  investment  is  not 
compensated  for,  by  the  added  life,  compared 
with  a  creosoted  barge.  The  cost  of  repairs 
on  an  untreated  barge  and  its  short  life  of 
real  hard  service  makes  the  annual  cost,  in- 
cluding interest,  25  per  cent  more  than  for 
the  pressure  creosoted  barge.  The  pressure 
creosoted  yellow  pine  barge  and  the  pressure 
creosoted  Douglas  fir  barge  have  respective 
fields  depending  upon  the  working  conditions : 
on  the  Lower  Mississippi,  where  there  is 
always  a  good  stage  of  water,  the  creosoted 
yellow  pine  will  probably  be  more  desirable, 
but  for  light  draft  and  use  on  the  Upper  Mis- 
sissippi the  pressure  creosoted  fir  will  be  far 
more  economical. 

Fir  is  a  difficult  wood  to  treat;  and  time  is 
required  to  obtain  good  results,  and  the  open- 
tank  treatment  will  not  give  as  economical 
results  as  the  pressure  process.  Comparing 
the  probable  life  of  treated  fir  and  treated 
pine,  irrespective  of  the  purpose  for  which  it 
is  to  be  used,  treated  pine  is  preferable.  But 
for  barge  construction  for  work  on  the  Upper 
Mississippi  the  creosoted  fir  is  cheaper  in 
first  cost,  both  before  and  after  creosoting; 
it  makes  a  lighter  draft  barge,  resulting  in  an 
increased  capacity,  and  so  is  more  economical. 


Permeability    Tests    of    Mortars    and 

Concretes  of  Different 

Proportions. 

Contributory  information  on  the  proportion 
of  mortars  and  concrete  which  influence  per- 
meability is  given  by  a  series  of  tests  con- 
ducted under  the  direction  of  Rudolph  J. 
Wigg  and  R.  H.  Bates  of  the  Bureau  of 
Standards.  The  results  of  these  tests  are  pub- 
lished in  Bulletin  No.  3  of  the  Bureau,  from 
which  we  extract  the  following : 

The  tests  were  made  on  1 :2.  1 :4,  1 :6,  and 
1 :8  mortars  and  on  1 :2 :4,  1 :3 :6,  and  1  ;4 :8 
concretes.  The  cement  was  a  "typical"  Port- 
land and  the  aggregates  had  the  physical 
properties  shown  in  Table  I.     The  test  pieces 


were  circular  disks  which  were  for  the  mor- 
tar and  the  concrete  of  fine  aggregates  7% 
ins.  in  diameter  and  1  in.,  2  ins.  and  3  ins. 
thick  and  for  the  concrete  of  coarse  aggregate 
18  ins.  in  diameter  and  6  ins.  thick. 

Apparatus. — The  testing  apparatus  is  shown 
diagrammatically  by  Fig.  1.  Figure  2  is  a  sec- 
tion showing  the  test  piece  and  holder.  In 
Fig.  2,  A  A  are  rubber  washers  of  5-in.  inside 
diameter  and  8  ins.  outside  diameter;  B  B  are 
cast-iron  top  and  bottom  sections  of  the 
holder;  C  is  the  test  piece  TV2  ins.  in  diameter 
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was  assumed  as   100  lbs.  per  cubic  fl 
the  weight  per  cubic  foot  of    the   s: 
stone   used    was    determined.     The  %\    j 
taken    directly   from   the   storage  bin  Itl, 
previous  drying  and  contained  an  apWji,] 
amount   of   moisture,    for   which  a  cclrf^ 
was  made  in  the  volume  weights.    aL) 
this  weight  was  made  up  of  moisturereti 
in  the  sand  and  stone.     This  determinLnju 
the  moisture  was  made  each  day,  usiiajiS 
gram   sample    from    the   material   takfjtr!l 
the  bin.     The  weight  of  the  sand  or  s'lfi, 
quired    was    increased    by    the    percen^e^ 
moisture  found  to  be  present  and  the  anijh. 
of  water  to  be  added  to  produce  a  mi:iff.'( 
normal    consistency    was    corresponding  j. 
creased.  , 

Consistency. — The  two  consistencielused 
designated  as  "damp"  and  "quaking,"  ve  (j^ 
termined  for  each  kind  of  mixture  prousi^ 
making  the  test  pieces,  and  are  defjd  J 
follows : 

A  mortar  or  concrete  of  damp  conter- 
contains  only  sufficient  water  to  hold  v  p;, 
tides  together  when  made  into  a  bain  i 


A/ram/iva/er 
.Sforape  /ink  ' 
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Diagram  Showing  Arrangement  of  Apparatus  for  Permeability  Tests. 


and  1,  2  or  3  ins.  thick  and  is  retained  in  cor- 
responding short-length  sections  of  wrought- 
iron  pipe ;  D  is  the  retainer  in  which  the  water 
passing  through  the  test  piece  is  caught. 

Proportions. — The  proportions  of  the  con- 
stituent materials  of  the  mortar  or  concrete 
were  assumed  according  to  volume  measure, 
but  since  the  actual  quantity  of  sand  or  stone 
in  a  given  volume  is  largely  dependent  upon 
its  relative  dryness  and  the  method  employed 
in  filling  the  measure,  it  was  deemed  advisable 
to  convert  volume  measurements  into  weight 
measurements.      The    weight    of    the    cement 


hands  and  the  ball  held  between  the  Uinib 
and  finger.  The  water  could  not  be  tught 
to  the  surface  by  troweling.  This  qntity 
of  water  was  recorded  as  a  percentage  f  the 
total  weight  of  the  dry  material  and  w;u; 
for  making  all  test  pieces  of  the  sameB 
rials  and  proportions. 

A   mortar  or  .concrete   of  quaking  c.si 
ency  contained  all  the  water  it  would  hr  1 
permit    of   molding   into   a   ball   in  the  a' 
and    holding   between    the    thumb  and  ig- 
Water  could  easily  be  brought  to  the  sface 
under   the   pressure   of   the  trowel. 


TABLE  I.- 


Name     River 

sand. 

Register    No 1 

Location    Drake, 

Mo. 


-PHYSICAL  PROPERTIES  OF  SANDS  AND  STONES. 
Meiamec     Banli 


ft. 


Specific   gravity 

Weight    in    lbs.    per   cu. 

Percentage   of   voids 

Fineness     in     percentage 
sieve — 

200    

100 

SO    

50    

40    

30    

20    

10 


2.597 
100. G 
37.9 


passmg 


0.20 

1.30 

3.60 

13.90 

37.00 

64.00 

SI. 50 

97.00 

>4    100.00 


1    .. 

ly* 

1% 
9 

2%' 


orpedo 

Slag 

Lime-       !«• 

sand. 

sand. 

Beach  sand. 

stone.       s 

It 

2 

3 

4 

5 

6 

Chicago.  III. 

N  ombre 

Quango 

Porto        St 

01 

de  Dios. 

Beach, 

Bello, 

Ic 

Panama. 

Panama. 

Panama. 

2.440 

2.727 

2.505 

2.594 

4W 

119.9 

82. 9 

103.6 

91.0 

102.1 

•i 

26.9 

45.3 

37.92 

41.72 

36.90 

1 

0.70 

0.60 

yi 

1.30 

1.40 

1.50 

1..50 

1.90 

4 

2.10 

2.10 

10.00 

10.00 

3.40 

*'- 

7.30 

5.80 

18.00 

31.50 

4.34 

1^ 

14.50 

11.40 

28.00 

46.50 

4.90 

U 

28.80 

24.00 

45.00 

62.00 

5.85 

'ii 

45.20 

45.40 

64.00 

72.00 

7.00 

a 

72.10 

84.30 

97.00 

86.00 

10.00 

ii 

100.00 

100.00 

100.00 

100.00 

19.00 
30.50      - 
47.00 
59.00 
Sl.OC        1 
89.00 
96.50 
98.00 
100.00 

86 

3i 
00 
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^,_f,i  _The  materials  were  weighed.  The 
ne  si  sand  were  spread  on  the  mixing 
le  a  I  the  cement  spread  evenly  on  top. 
i  thi  Tialerials  were  mi.xcd  thoroughly  dry 
turrig  with  the  trowel  for  about  two  min- 
s.  '  crater  was  then  made  in  the  center, 
3  \iAch  the  proper  percentage  of  clean 
ter  jis  poured;  the  materials  on  the  outer 
le  bng  turned  into  the  crater  with  the 
'  oil  trowel.  As  soon  as  the  water  was 
lorbf  the  materials  were  kneaded  for  about 
ninijs.  The  materials  for  the  I8-in.  diam- 
r  b\i-in.  thick  test  pieces  were  mixed  on 
.  n  ■  <nrbent  floor  with  a  shovel  in  a  simi- 
■r. 

;. — Three  test  pieces    were     molded 

^1  ijh  batch.     The  iron   molds   in   which 

pe'ieability  test  pieces  were  molded  were 

fri^i  wrought-iron  well  casing.  'Vs  ins.  in 

met,  in  sections  1,  2  and  3  ins.  in  length. 

e  ir;r  surface?  of  the  molds  were  wetted 

I  pled  on  a  zinc  top  pallet  board  and  the 

a  .  r   concrete   pressed    firmly    into    the 

h   the   fingers,   care  being   taken    to 

•liform  pressure  in  molding  all  test 

he  material  was  piled  up  and  com- 

■  \e  the  level  of  the  molds  and  struck 

w  1   the  edge   of    a    trowel.     The   1-in. 

hisj  ere  filled  in  one.  the  2-in.  in  two,  and 

•hree  operations. 

Ms  for  the  18-in.  diameter  test  pieces 

i  about  one-fourth   full  and  tamped 

X    times   with   a    13-lb.    peen-shaped 

ire  being  taken  to  cover  the  entire 

fhis   operation    was    repeated   until 

was  filled,  when  it  was  leveled  off 

!    [liasterer's  trowel.     Twenty-four  hours 

■r  olding,  the  top  and  bottom  surfaces  of 

se  ;st  pieces   were   brushed   with   a   wire 

sh.vhich  removed  any  neat  cement  which 

r   ve  been  drawn  to  the  surface  in  mold- 

,  t!S  making  the  entire  test  piece  approxi- 

■<•'  homogeneous. 

— .'Vll  test   pieces  were  placed   in   a 

tt  for  the  first  24  hours,  after  which 

ability    test     pieces    were     removed 

iiallet  board  and  stored   on  shelves 

nip   room   until     tested.     The     iron 

■•  allowed  to  remain  on  the  perme- 

•   pieces  until  the   testing  was  com- 

:c    .'Ml  test  pieces  in  the  damp  room  were 

'•]  with  water  at  regular  intervals  three 

'i  24  hours. 

-Permeability      test      pieces      were 

t  irom  the  damp  room  on  the  morning 

tt  day  they  were  to  be  tested   and  both 

fj.'s  were  brushed  with  a  stiff  wire  brush 

J*  attempt  to    remove  any  surface   "skin" 

qient  drawn  to  the  surface  in   molding. 

ivas  accomplished  only  with  difficulty  in 

r  cases.     They   were   then  placed    in   the 

^ece  holders  as  shown  in  Fig.  2,  a  3/16-in. 

;  libber  gasket  being  placed  between  each 

:'  cast-iron  plates  and  the  test  piece.    The 

■ctions  of  the  holder  were  drawn  tightly 

I'cr  with  the  bolts  as  shown,  care  being 

;  to  draw  up  evenly  on    opposite     sides. 

•|  older  with  test  piece  was.  then  connected 

:   pipe  rack  by  means  of  a  union.     .After 

'rly  assembling  and  connecting  all  of  the 

!ieces.  the  valve  ^1/  (Fig.  1)  was  opened, 

ting  water  through  the  regulating  valve 

the  filter,  thence  through  the  pipe  E  to 

B.    When  the  water  reached  a  mark  as 

ted  on  the  gage  it  was  shut  off  and  air 

ted    through    the    valve    A,    which    was 

!  when   the  pressure  gage   C  registered 

'.  (9.1  kilograms).    The  pet  cocks  on  the 

iece  holders  were  opened   and   valve   T 

y   opened    until    all    air    was    exhausted 

the  chamber  on  the  upper  surface  of  the 

lece  and  water  flowed  from  the  pet  cock. 

pet  cocks  were  then  closed  and  the  valve 

icned    full,   thus   exposing   126.68    square 

netcrs  (19M  sq.  ins.)   of  the  upper  sur- 

3f  the  test  piece  to  the  full  water  pressure 

lbs.  per  square  inch   (1.4  kilograms  per 

e    centimeter),    which    was     arbitrarily 

n  for  .all  permeability  tests  and  is  equiv- 

to  a  hydrostatic  head  of  46.2  ft.     As  the 

started  the   regulating  valve    R  was   set 

he  air  cushion  in  the  tank  B  assisted  in 

ying  the  pressure  and  preventing  varia- 

The  flow  was  caught   for  a  period   of 

mnutejn  a  glass  graduate  or  large  cali- 

i  retainer,  dependent  upon  the  quantity 


passing,  at  the  end  of  the  luth,  30th,  and  OUth 
minute  and  each  succeeding  hour  until  the 
seventh  when  the  water  .vas  turned  off  and 
the  test  piece  removed.  In  .some  cases  the  test 
was  continued  for  several  days,  a  reading  be- 
ing taken  every  24  hours,  and  some  test  pieces 
were  subjected  to  a  retest  at  a  later  period. 
The  18-in.  diameter  concrete  permeabilitv  test 
pieces  were  tested  in  most  cases  for  periods 
of  10,  30,  60  and  120  minutes,  and  24  and  48- 
hour  periods  under  the  same  or  increased 
pressure. 

Results. — In  some  cases  considerable  varia- 
tion is  shown  in  three  apparently  similar  test 
pieces,  but  as  a  whole  the  results  ;,re  fairly 
concordant.  It  is  regrettable  that  the  limited 
equipment  would  not  permit  retesting  the 
mortars  which  were  impermeable  under  the 
1.40o  kilograms  per  square  centimeter  (20  lbs. 
per  sq.  in.)  pressure  under  a  greater  pressure 
in  order  to  show  their  relative  values.  A 
summary  of  the  results  is  given  below; 

In  nearly  every  case  the  mortars  26  weeks 
old  are  less  permeable  than  those  8  weeks 
old,  which  in  turn  were  less  permeable  than 
those  4  weeks  old. 


i. 
Fig.  2. 


Test  Piece  Holders  with  Test  Piece 
in   Position. 


The  richer  the  mixture  in  cement  the  less 
permeable  was  the  mortar. 

The  quaking  consistency  was  less  permeable 
than   the  damp  consistency.  - 

The  quantity  of  water  passing  decreases 
with  the  continuation  of  the  flow. 

The  permeability  was  approximately  the 
same  for  similar  mortars  whether  in  a  1,  2, 
or  3-in.  thickness  of  test  piece. 

The  coarse  sand  mortar  was  more  permea- 
ble than  the  finer  grain  sand  mortar. 

The  permeability  of  the  mortar  decreased 
with  its  age. 

The  quantity  of  water  passing  decreased 
with  the  continuation  of  flow. 

The  concretes  richest  in  cement  were  least 
permeable. 

The  permeability  of  the  concrete  decreased 
with   its   age. 

The  concrete  showed  very  slight  or  no  de- 
crease in  the  quantity  of  water  passing,  with 
the  continuation  of  the  flow. 

The  3-in.  thickness  of  test  piece  is  slightly 
less  permeable  than  the  2-in.,  which  might  be 
expected  considering  the  size  of  the  aggregate. 

The  retested  test  pieces  showed  practically 
the  same  relative  decrease  in  permeability  as 
corresponding  mortars  of  the  same  age  which 
had  not  been  previously  tested. 

Concretes  made  "with  sand  No.  4  were 
slightly  more  permeable  than  those  made  with 
stand  No.  5,  which  contained  the  greatest  per- 
centage of  fine  material. 

The  same  proportion,  1  to  %  to  5  parts,  re- 
spectively, of  cement,  sand,  and  stone  was 
the  most  impermeable  with  both  sands. 

These  tests  showed  that  the  permeability 
of  concrete  was  not  dependent  entirely  on  the 
quantity  of  cement  used  in  proportion  to  the 
total   aggregate   but   depended   also   upon   the 


ratio  of  coarse  aggregate  to  fine  aggregate. 
In  the  case  of  sand  No.  4,  the  1  to  1%  to  7% 
proportion  was  decidedly  more  impermeable 
than  the  1  to  2  to  4  proportion,  although  the 
former  contains  considerably  less  cement  in 
proportion   to   aggregate. 

The  richer  the  mixture  the  more  imper- 
vious the  mortar.  The  permeability  of  the 
mortars  decreases  rapidly  with  age.  The  1-5 
and  the  1-6  mortars  were  as  impermeable  at 
22  weeks  as  the  1-2  mortar  was  at  2  weeks. 
The  value  of  troweling  the  surface  is  shown 
bv  these   results. 


Record    for    70-Ton    Steam    Shovel.— On 

Murch  14  a  70  ton  Bucyrus  shovel  at  Panama 
loaded  200  small  Western  dump  cars,  contain- 
ing a  total  of  2,900  cu.  yds.  of  material,  in  the 
working  day  of  eight  hours.  During  this 
period  the  shovel  was  delayed  oni  hour  and  50 
mins.  waiting  for  cars. 

This  is  the  highest  daily  output  for  a  70  ton 
shovel  since  the  commencement  of  operations 
by  the  United  States. 


Elevator  for  Cars  or  Concrete. — ^To  fa- 
cilitate the  placing  of  concrete  in  the  cellular 
approach  wall  at  the  upper  end  of  Pedro 
Miguel  Lock  at  Panama  an  elevator  has  been 
erected  at  the  outer  end  of  the  wall,  on  the 
axis  of  the  centre,  to  raise  containers  of  con- 
crete from  the  level  of  the  ground  as  high  as 
the  final  level  of  the  wall.  The  elevator  con- 
sists of  a  framework  of  heavy  timbers,  form- 
ing a  shaft  6  ft.  by  7  ft.  4  ins.,  and  rising  to  a 
height  of  about  60  ft.  above  ground,  in  which 
a  platform  is  raised  and  lowered  by  a  small 
steel  cable,  operating  over  a  drum  moved  by  a 
20  h.p.,  two  cylinder  upright  air  driven  engine, 
set  on  the  ground  about  12  ft.  from  the  side 
of  the  wall.  The  platform  carries  a  %  cu.  yd. 
DccauviUe  dump  car,  running  on  an  18  in. 
track,  and  at  a  height  of  about  12  ft.  above 
the  present  levels  of  the  cellular  forms  a  track 
is  extended  on  trestle  work  from  the  elevator 
shaft,  so  that  the  cars  may  be  wheeled  along 
and  dumped  into  chutes  leading  to  the  forms. 
The  concrete  is  placed  in  the  cars  at  the 
bottom  of  the  shaft  from  a  %  cu.  yd.  portable 
mixer,  which  is  supplied  from  conveniently 
located  stock  piles  of  rock  and  sand  and  cars 
of  cement.  The  mixer  rested  on  the  .30  ft. 
solid  section  of  wall  at  the  outer  end  till  that 
was  raised  to  24  ft,  above  base,  but  above 
such  a  height  it  will  be  more  feasible  to  use 
the  elevator  than  to  carry  the  ingredients  up 
steep  inclines  to  a  mixer  hi"h  above  ground. 


Sanitation  in  Berlin,  Germany. — Consul 
General  Thockora  characterizes  as  admir- 
able the  system  of  sewage  disposal  now  in 
use   in   Berlin. 

No  sewage  is  discharged  into  the  river  or 
canals  that  pass  through  the  city.  It  is  all 
pumped  through  large  pipes  to  the  city 
sewage  farms,  located  within  a  few  miles  to 
the  North  and  South  of  Berlin.  The  farms 
have  an  area  of  about  40,000  acres,  of  which 
about  6,200  acres  are  leased  to  farmers  and 
the  remainder  cultivated  by  the  municipal 
authorities. 

While  the  city  administration  supervises 
the  cleaning  of  the  streets,  the  disposal  of 
the  sweepings  and  refuse  gathered  is  left 
to  various  contractors.  Some  of  these  con- 
cerns have  purchased  barren  and  unpro- 
ductive land  to  be  used  as  dumping 
grounds,  and  as  the  garbage  contains  prin- 
cipally sand  and  horse  manure,  it  is  e.x- 
ceedingly  valuable  as  a  fertilizer  and  filler 
for  such   lands. 

By  law  and  by  municipal  police  regula- 
tions, householders  are  obliged  to  provide 
for  the  removal  of  the  waste  from  their 
buildings.  For  this  purpose  they  have 
formed  an  association  that  includes  most 
of  the  owners  in  Berlin.  This  association 
has  made  a  contract  for  30  years,  21  of 
which  are  still  to  run,  with  a  limited  lia- 
bility company,  which  was  formed  for  the 
purpose  of  disposing  of  household  and  oth- 
er waste.  They  have  erected  a  building  for 
the  purpose  of  handling  the  garbage,  disin- 
fecting it,  and  separating  the  different 
articles,  such  as  metal,   rags  and  bones. 
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A    "Caterpillar    Tractor"    for    Hauling 
Over  Soft  Ground. 

A  nine  ton  tr;icti(in  engine  witli  its  weight 
so  carried  that  the  load  npoii  tin-  groitnd  is 
only  4%  lbs.  iier  sqnare  inch,  or  about  C.50 
lbs.  per  sqnare  foot  of  l)earing  surface,  is 
shown  1)y  tile  accoinpan\ing  illustrations. 
This   machiric   is   operated   liy   a    !"i   lip.   gaso- 


rails.  These  wljeels  are  of  senii-stcel  with  a 
chilled  face  an(|  run  on  roller  liearings.  It 
will  be  seen  that;  this  platform  wlieel  arrange- 
ment is  a  device  for  laying  its  own  track  in 
front  of  the  wheels  and  picking  up  the  track 
after  the  wheels  pass  over  it. 

.\  general  view  of  the  tractor  is  shown  by 
r'ig.  2.  Tlie  machine  is  18  ft.  long,  over  all, 
and  weiglis  about  '■>  tons.     The  4"i  lip.  motor. 


Fig.    1.      "Platform    Wheel"   of   a    Holt   Caterpillar    Tractor. 


line  motor  and  lias  Ijeen  in  actual  use  .about 
eight  years,  chiefly  in  the  West  and  South. 
It   is  called  the  "Holt  Caterpillar  Tractor." 

The  chief  feature  of  the  tractor  is  the  plat- 
form wheel  shown  by  Fig.  1.  Two  sprocket 
wheels,  supported  by  the  frame,  serve  to  carry 
an  endless  track  consisting  of  cast  steel  rails 
cut  in  short  lengths  and  linked  together  with 
manganese  steel  pins.  To  the  bases  of  these 
rails  steel  shoes  are  fastened  which  transmit 
the  weight  of  the  machine  to  the  ground. 
These  shoes  are  made  in  10,  24  and  30-in. 
widths  so  that  the  bearing  per  unit  area  may 
be  suited  to  the  condition  of  the  ground 
The  widest  plates  (30  ins.)  give  the  bearing 
of    AV-    lbs.    per    square   inch,    and    the    IC-in. 


when  traveling  at  a  speed  of  2lg  miles  per 
hour,  is  capable  of  pulling  a  load  equal  to 
that  wdiich  can  be  pulled  by  30  horses.  The 
iiiacliine  can  turn  in  a  3()-ft.  circle. 

This  tractor  will  haul  trains  of  wagons  for 
construction  work,  road  machines  and  ele- 
vating graders,  gang  plows,  etc.,  over 
roads  on  which  the  ordinary  tractor  cannot 
lie  worked.  It  is  particularly  adapted  to  the 
hauling  of  plows  and  in  this  task  has  shown 
some  remarkable  records  of  earth  broken  up. 
Mr.  D.  H.  Nelson  of  Pendleton,  Ore.,  states 
that  960  acres  were  plowed  in  32  days  to  a 
depth  of  8  or  9  ins.  This  was  done  at  a 
cost  of  47  cts.  per  acre,  or  more  than  20  cu. 
vds.    were    loosened    for    1    ct.      .\     machine 


Fig.  2.     View  of  Caterpillar  Tractor  with  the      30-in. 

Wheel." 


Plates      Attached      to      "Platform 


plates  lessen  the  bearing  area  so  that  the 
weight  per  square  inch  is  increased  to  8  lbs. 
For  very  soft  ground  the  shoes  may  be  pro- 
vided with  projecting  cleats  which  increase 
their   bearing   surface. 

The    four    small    wheels    shown    by    F'ig.    1 
support  the  weight   of  the  machine  upon  the 


owned  by  J.  J.  Hicky  of  Thornton.  Cal.,  has 
plowed  3,000  acres  in  two  seasons  and  the 
repair  costs  have  amounted  to  $42.5. 

The  tractor  described  is  manufactured  by 
tlie  Holt  Manufacturing  Co.,  and  the  Holt 
Caterpillar  Co.,  whose  New  York  offices  are 
at  50  Church  St. 


Cost  of  Diamond  Drilling  and  W 
ciation  of  Diamonds.     ! 

In  calculating  the  costs  of  diamond  lluiA; 
the  mistake  is  often  made  of  not  consmi,!^ 
the  depreciation  of  the  value  per  carat]  tl, 
diamonds  used,  in  addition  to  the  deprchti,,' 
due   to   actual    \vear.     ,\   further  mistallma" 
lit  made  in  estimating  the  time  required  Jriil 
a  hole  by  records  giving  the  rate  of  drillLur 
hour.     These  points  are  taken  up  in  an^iH 
by  Mr.  .\lbert  E.  Hall,  in  the  School  of|i„f, 
(Quarterly   of    Columbia   University,  anidaf* 
are   given   to   show^   the   cost   of   drillii  3„j 
the   theoretical  and  actual   speeds  of  dinond 
drilling  at  Porcupine,  Ontario.     The  folivj,,,^ 
l'^  an  abstract  of  the  paper: 

In  any  discussion  of  this  subject,  ii^ijst 
be  realized  at  the  outset  that  local  conjon. 
play  a  large  part.  For  example,  consit  t,! 
water  for  the  drills:  In  one  case  a  drw-. 
set  close  to  a  sjiring,  so  that  the  co:wv 
very  small ;  in  another  case  the  water  'A  ■ 
lie  olitained  from  a  lake  2.001)  ft.  dista 
pump  could  not  be  used,  as  the  water  fr.-,  . 
an  injector  was  installed.  The  cost  i  tlvi., 
case,  where  two  drills  were  using  the  iter 
w-as  3.J  cts.  per  foot  of  hole,  and  hadaj.:. 
lieen  but  one  drill  the  cost  would  have  bn  '•< 
cts.  per  foot.  These  two  cases  illustra  es 
tremes  in  the  procuring"  of  water,  and  ailar 
variations  are  to  be  found  in  other  item:  N  i 
fair  comparison  of  costs  can  be  made,  cr 
fore,  unless  all  the  conditions  are  knowi 

The  price  of  carbons  varies  widely,  'ncc 
quotations  must  be  known  to  be  able  tootii- 
pare  costs  at  different  periods.  The  folHrv 
table  gives  the  cost  of  carbons  at  intvj' 
since   1870: 

PRICE  OF   CARBONS    PER   C.\RA1 

1S75     $ 

lS9,',-4     

1896     ■:k 

IS97-.S     :: , 

Bortz   

1S99-1900.   

1901    a, 

1903     

1906    

190S-9     «<li 

1910.   1   to  1>4  K 

I'i  to  2  K 

:.'  to  3  K 

Bortz.  1  to  1 1/4  K 

Bortz,  11,4  to  2  K 

Bortz,  2lo3K 

.\  machine  whose  operating  cost  per  fc  i' 
1893  was  $0.7.")  might  appear  to  have  'c 
doing  work  cheaper  tlian  another  which  n 
a  cost  of  $3  per  foot  in  1910.  .\ssumin:tli 
consumption  of  carbons  to  lie  the  same,  w 
ever,  such  is  not  the  case,  as  mav  be  set  b- 
the  proportion.  $!•''>  :  $60  ;  :  $0.7.5  :$3,  t;;iiv 
into  consideratieir  the  advancing  price  of-ir 
bons. 

In  our  drilling  operations  at  Porcupine'iv 
machine  made  900  ft.  of  hole  in  2fi  woini 
days,  the  last  of  which  we  have  ri"'! 
The  work  was  done  in  two  ten-hour  shift  iii 
day.  The  rock  was  schistose,  containing  q  i: 
veins  and  stringers.  The  inclination  olli' 
hole  was  54°,  while  the  formation  dippt  t 
73°  in  the  opposite  direction.  FoUowini.'  r^ 
the    itemized    costs    per    foot: 

Management  and  diamond  setting • '' 

Illumination    (kerosene   lamps) ' 

Coal    ;? 

Lumber    ^' 

Casing  pipe  *' 

Freight    »J 

Blank  bits  'j^ 

Core  barrel  and  shell '" 

Labor:    Runners,   $100  per  month. 

Firemen,  $2.75  per  day,  . 

Core  checkers,  |2.75  per  day  ^' 

Wear   of  carbons Ij 

Water    »' 

Depreciation  of  pl.ant S 

Depreciation  of  carbons '■ 

Total    S"* 

In  the  case  of  another  drill  working  in" 
same  formation  and  under  the  same  coiu'iti*' 
the  costs,  based  on  1,163  ft.  of  hole  drilk-  " 
.34  working  days,  amounted  to  $1,566  per  I ' 
This  includes  the  sinking  of  a  stand-pipe    ■ 


riik  lyi-- 


ENGINEERING     &     CONTRACTING 


463 


TABLI-:   1.— Sl'lCKU   OF   DIAMOND    DRILLING:    U,-IN.    Hnl.K. 


Theoretical ;    no    allowance 

for    pulling    roils,    elc. 

(ler    hour,     per  shift.      per  <Iav. 

5.4  r)4.«  lOS.O 

2.9  I'St.O  r.s.o 

3.7.')  :i7.:i  T5.0 


Actual; 

roils, 

per    houi'. 

:».o 

1.0 

1.7 


liicliKlinK    pulling  of 
■.iKliti^  I  oils.  etc. 
Iter  sh'I't.      per  day. 
:;«.»  71. u 

H.O  26.7.". 

17..".  S.">.U 


,,  ii'i  30  ft.,  which  took  three  days.     Coal 

|,er  ton  laid  down  at  the  drill. 

rngineers  and  drill  owners  lose  sight 

of  the  items  and   imagine  that  they 

1-  very  low  costs.     Kngincers  take  ac- 

tlie  wear  of  diamonds,  but  often  neg- 

ilepreciation  of  the  stones.     For  cx- 

-ht  stones  of  •2'/"  carats,  at  $85  per 

aid  have  a  value  of  Sl.TiHl.     Suppose 

of    hole    drilled    with    these    stones. 

K-h  thev  are  found  to  weigh  only   12 

The    loss    of    eight    carats    at    $8") 

to  $1)80.     Many  operators  stop  here, 

the  item  to   wear  of  carbons.     This 

■  ugh:  the  stones  now  weigh  only  IV2 

lecc,  and  hence  their  value  per  carat 

.eclated,  in  addition  to  the  actual  loss 

»  jht.     If  the  worn  stones  be  taken  at  $To 

at   their  total  value  is  $840 :  this  leaves 

'counted   for,  thus  :     S 1. Toil— (680  + 

i-iO,  which  must  he  charged  to  depre- 

ing  is  the  itemized  cost  of  moving  and 
P  one  of  these  machines.  The  shed 
'  for  winter  service,  and  was  fairly 
al: 

luwn  old  shed,  hi  cny: 

at  j:..n<. *  2-0" 

s  at  $:!..".« 3.50 

:i  at  $:.7."> 2-iJ.> 

■'*"^'*--'' -ill^s  n.M> 

iterlals  to  new  location,  1  day. 

,v  at  J17.riO J17..".0 

heckers  at  $2.75 i>.sO 

it    $l..".ll 1"0 

:    at   $2.50 2..ft 

;     per  at  $2..".0 2.;>0 

29.0O 

.   111;  new  shed  and  machine,  i'j  days: 

I    nails,  tar  paper,  etc $40.00 

>v  at  $17..'-.0 40.S3 

.heckers  at  $2.75 12. Sn 

93.6:! 

t.il    $134. 153 

I.'  data  in   the    following   tables    refer  to 
Irllled  in  schistose  rock  with  quartz  veins 

:\gers.     The    holes    were    of    l!^_in. 

.  and  were  bored  at  an  angle  of  o4°. 
HI .-  1  shows  the  speeds : 
1e  first  half  of  Table  1  shows  wh;it  the 
tl  would  he  if  all  the  time  were  con- 
id  in  drilling;  the  figures  in  the  second  half 
crom  actual  observation,  whence  the  time 
(':red  for  handling  the  rods  and  for  making 
j'isary  repairs  can  be  deduced, 
lie  following  comparison  relates  to  two 
i|s'  work; 

SHIFT    NO.     I. 
Jh  of  hole,  l.lftO  ft. 
.1  ..f  drill    7i)0  r.  p.  m. 

IrillinK  v.ith  3  ft.  of  core  in  the  barrel. 
-  '— DriUint,'. 
0 — Testing  for   block,  and    rehlockine. 
•-]ii:3S — Pulling  rods. 
1^-10:42— Repairing   bit. 
'•-11:12 — Lowering  rods. 
I:-11:16— Washing  hole  and   starting. 
:i-ll:40— Drilling. 
0-12:00— Repairing  engine. 
['-  1:00— Dinner. 
I-  1:42 — Repairing  engine. 
:-  5:15— Drilling. 
■■  5:28 — Repairing  gears. 
^-  6:22— Pulling  rods, 
rods  up  at  end  of  shaft. 

SHIFT  NO.  ;;. 
th  of  hole,  1.1.55  ft. 
ed  of  drill.  1.000  r.  p.  m. 
rted  drilling  with   1    ft.  of  core  in  barrel. 
".-  8:36— Drilling. 

H-  8:45— Removing  5  ft.,  adding  10  fi.  of  ro.l 
Til  running  back  feed. 
»d  of  drill  changed  to  700  r.  p.  m, 
■:-  9:35— Drilling. 

:."-  9:38 — lUmniug  back  feed  and  oiling. 
18-10:33— Drilling. 
!.'!-10:36 — Running  back  feed. 
!t;-10:53— Drilling. 

■:'.-U:10— .Adding  5  ft.  of  rod.   testing  and  ad- 
istlng  blocking  twice. 
t"-ll:3.'j — Repairing   engine. 
:.".-12:3.-— Dinner. 
;.'.-  1:30— Pulling  rods. 
le  was  stopped  at  this  point. 

"ontrary  to  expectations,  holes  dipping  with 
formation  seem  to  give  better  core  than 
se  that  dip  across  the  formation.  In  the 
■t  case,  the  recovery  is  9-5  to  100  per  cent, 
lie  in  the  second  case  it  is  between  00  and 


!>5  per  cent.  In  drilling  parallel  to  the  dip 
single  pieces  of  core  lo  ft.  long  have  been 
obtained  with  a  core  barrel  )n'/i  ft.  in  length. 


An  Orange  Peel  Bucket  Made  of  Cast 

Steel  with  Arms  Integral  with 

Blades. 

The  accompanying  sketch  shows  an  exca- 
vator bucket  of  the  orange  peel  type,  which 
is  notable  in  having  the  blades  and  hinge 
arms  integral,  or  cast  in  one  piece.  This  con- 
struction does  away  with  ;dl  rivets  where  pro- 


View  of  Cast  Steel   Grange   Peel    Bucket. 

jectmg  heads  are  subject  to  wear.  .Mso  the 
blades  are  made  of  cast  steel,  which  further 
increases  their  resistance  against  wear.  An- 
other feature  is  the  design  of  the  crown  rig- 
ging so  that  three  sizes  of  blades  can  be  at- 
tached, .giving  with  one  i:rown  rigging,  for 
example,  a  %  cu.  yd.,  a  1  cu.  yd.,  and  a  H.| 
cu.  yd.  bucket.  The  crown  rigging,  like  the 
blades,  is  luade  of  cast  steel.  .\  feature  that 
will  be  noticed  is  the  design  of  the  lever  arms 
with  a  forked  head,  giving  double  bearings 
and  a  wide  hinge  at  the  top  to  reduce  wear 
and  pressure  alineinent  in  opening  and  closing 
the  blades.  The  forked  lever  arms  hinge  to 
a  curb  steel  center  block  which  is  designed 
so  as  not  to  bind,  thus  permitting  the  bucket 
to  hang  centrally  in  every  position.  .-Ml  bear- 
ings are  bushed  with  steel  tubing  which  is  easy 
to  keep  in  stock  and  cut  to  make  new  bushings 
as  they  are  needed.  The  makers  claim  that  a 
set  of'  bushings  can  thus  be  changed  in  an 
hour  or  two.  They  also  point  to  the  rugged 
construction  as  giving  great  strength  and  dura- 
bility. The  makers  are  the  Industrial  Supply 
&   Equipiuent   Co.,   Philadelphia,   Pa. 


Current  Practice  in  Blasting  and 
Dredging  Rock  Under  Water. 

Eight  reports  on  high  removal  dredge.^;  and 
means  for  removing  rock  under  water  are  re- 
viewed bv  W.  L.  Saunders,  President  Inger- 
soll-Rand'  Co.,  in  a  general  report  to  the 
Twelfth  International  Congress  of  Navigation. 
The  following  conclusions  may  be  drawn  from 
this  review : 

The  tvpe  or  design  of  dredge  that  may  be 
employed  is  governed  by  the  surrounding  con- 
ditions in  which  it  works. 

Genorallv  considered,  where  the  scene  of 
operation  is  open  water  and  excavating  light 
material,  such  as  mud  or  sand,  suction  dredges 


with  a  drag  suction,  or  elevator  dredges,  may 
)e  employed  to  the  greatest  advantage. 

Where  the  situation  is  conlined,  as  between 
and  around  docks  and  in  narrow  channels,  the 
gr;d)  cr  clamshell  and  the  dipper  dredge  are 
better  adapted   for  the  purpose. 

In  classifying  the  types  in  accordance  with 
iheir  etlfectiveness  in  the  dilTerent  classes  of 
material,  it  would  appear  that  the  Fruhliiig 
system  has  developed  the  greatest  efficiency  in 
excavating  mud  and  line  sand.  This  efficiency 
IS  ilue  to  the  design  and  action  of  the  suction 
head  which,  it  is  stateil,  will  under  certain 
favorable  conditions,  excavate  a  semi-tluid 
ni:iss  of  a  consistency  from  80  to  90  per  cent 
solid.  It  is  stated  that  the  average  cost,  all 
charges  included,  over  a  full  season's  work, 
has  reached  the  low  point  of  nine-tenths  of  one 
cent  per  cubic  yard. 

In  the  ck'.ys,  suction  dredges,  litled  with 
revolving  cutter  heads  at  the  mouth  of  the 
suction  pipe,  have  proven  most  efTective. 

In  hard  clays,  the  elevator  and  dipper 
dredges  give  the  best  results. 

The  very  hard,  indurated  cla;i  s,  shales,  soft 
rock  formations  and  hard-pans,  are  excavated 
most  economically  b>  elevator  dredges.  This 
refers   to  dredging   without  previous  blasting. 

Uock  that  has  been  broken  is  most  econom- 
ically dredged  by  the  elevator  type  or  the 
dipper  type  of  dredge.  Where  the  rock  is 
broken  by  breakers  of  the  l.obnitz  type  an_d 
where  the  depth  of  each  breaking  is  limited  to 
'.'  cr  -i  ft.,  the  elevator  dredge,  owing  to  its 
ability  to  dredge  closer  to  a  given  grade,  is 
more  effective.  Where  rock  is  drilletl  and 
blasted,  the  rock  being  broken  in  large  pieces 
and  the  dei)th  of  the  cut  or  broken  masses  of 
rock  more  than  -S  ft.,  the  dipi)er  dredge  will 
demonstrate  superior  economy.  This  docs  not 
apply  to  excavations  in  depths  of  3.5  ft.  or 
more,  as  the  dipper  dredges,  owing  to  their 
mechanical  design,  lose  their  effectiveness  be- 
yond certain  depths. 

From  a  great  amount  of  data  available,  it 
would  appear  that  drilling  and  blasting  by 
the  .Aiuerican  method  is  the  most  rapid  and 
economical  means  of  preparing  the  harder 
rocks  for  dredging  where  the  depth  of  rock  to 
be  removed  is  greater  than  1.  ft.  in  depth. 
When  the  rock  to  be  removed  is  less  than  i 
ft.  in  depth,  the  Lobnitz  type  of  crusher  at- 
tains greater  economy  as  a  means  of  breaking 
rock.  This  depth  of  2  ft.  may  be  increased 
in  thinly  stratified  rock  or  in  lock  that  shat- 
ters easily. 

The  discussion  and  data  in  which  these 
conclusions  are  based,  follow  ; 

During  the  last  few  years  the  design  of 
dredging  machines  has  undergone  a  marked 
change.  This  change  has  been  toward  in- 
creasing the  output  of  dredges  by  constructing 
dredges  of  greater  power  and  larger  size. 
The  tendency  of  these  improvements  is  well 
illustrated  in  that  great_  suction  dredge  built 
for  use  on  the  !\Iersey;  this  dredge,  ainly 
named  the  "Lev-iathan."  has  a  rated  capacity  to 
excavate  the  enormous  tpiantity  of  10.000  cu. 
yds.  in  -50  minutes.  Other  examples  of  radical 
improvement  in  design  and  efficiency  are  those 
dredges  built  on  the  Fruhling  system,  whereby 
the  proportion  of  solids  cxc.ivated  has  been 
so  much  increased  in  hydraulic  dredges.  The 
elevator  dredge  recently  built  in  Scotland  for 
the  Panama  Canal,  with  buckets  of  2  cu.  yds. 
capacity  each,  and  the  larger  dipper  dredges  in 
.-Vmerica  with  buckets  up  to  1.5  cu.  yds.  in 
capacity,  are  other  examples  of  this  trend  to- 
wards increased  size  and  capacity. 

It  is  found  from  the  standpoint  of  an  invest- 
ment, where  the  amount  of  material  to  be 
excavated  justifies  it,  that  the  lessened  cost 
per  cubic  yard  excavated,  due  to  the  decrease 
in  the  cost  of  management,  labor,  fuel  and 
maintenance,  more  than  compensates  for  the 
great  outlay  necessary  to  construct  these  larger 
machines.  The  increasing  use  of  cast  steel 
has  been  a  great  factor  in  the  improvement  of 
dredges.  This  is  especially  evident  where 
manganese  steel  has  replaced  the  softer  steels 
in  bucket  mouths,  pin  connections  and  other 
parts  exposed  to  great  wear. 

In  the  United  States,  until  very  recently,  the 
elevator  dredge  has  not  been  regarded  with 
favor.  It  was  generally  regarded  by  our  en- 
gineers as  a  machine  adapted  to  soft  material, 
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and  more  costly  to  build  and  maintain  than 
the  suction,  dipper  or  grab  dredge.  The  per- 
formance of  elevator  dredges  on  the  Panama 
Canal,  which  are  rebuilt  machines  of  the 
French  regime,  has  gone  far  to  establish, 
through  their  economy  of  output,  their  many 
advantages ;  as  is  evidenced  by  the  purchase  of 
a  large  "machine  of  this  type  in  Scotland,  for 
use  on  the  canal. 

In  Canada  the  elevator  type  had  been  in 
favor  and  use  even  before  the  dipper  dredge 
had  been  developed.  It  is  now  being  recog- 
nized that  in  hard  material,  such  as  hard-pan 
and  indurated  clay,  where  the  formation  is  not 
hard  enough  to  justify  the  use  of  explosives 
under  water,  the  elevator  type  is  more  efficient 
than  the  dipper  type.  This  was  demonstrated 
on  the  St.  Lawrence  River  in  excavating  a 
water-power  canal  through  indurated  clay.  I.i 
this  instance  dipper  'dredges  of  the  most 
powerful  design  failed,  and  were  replaced  by 
an  elevator  dredge  which  completed  the  ex- 
cavation in  a  satisfactory  manner. 

The  dipper  dredge,  on  the  other  hand,  has 
its  advantages  over  the  elevator  type  under 
many  conditions,  and  under  certain  circum- 
stances (as  in  the  construction  of  canals)  is 
complementary  to  it.  Reference  will  later  be 
made  to  these  conditions. 

COMPARISON    OF    DIPPER    AND    ELEVATOR    DREDGES. 

Where  the  elevator  type  has  great  width  of 
channel  in  which  to  maneuver  or  breast  from 
side  to  side  while  working,  it  may  be  operated 
to  advantage.  But  where  the  channel  way  is 
restricted  in  width,  or  where  part  of  the  width 
of  the  channel  must  always  be  clear  for  navi- 
gation, or  where  the  excavating  is  to  be  per- 
formed in  confined  places,  such  as  between 
docks,  the  dipper  dredge  can  be  used  to  greater 
advantage. 

To  move  or  breast  the  elevator  dredge  as 
required  in  excavating,  necessitates  the  use  of 
cables  or  chains  attached  to  anchors  placed 
outside  of  the  channels.  These  cables  must 
be  slacked  and  the  dredge  stopped  working 
while  vessels  are  passing.  In  narrow  channels 
with  high  banks,  as  in  canals,  if  the  lead  of 
the  breasting  cables  is  too  far  ahead  or  too 
far  astern,  the  maneuvering  of  the  dredge  is 
impeded;  and  in  consequence  the  anchors 
must  be  moved  forward  frequently  as  the 
dredge  advances.  Where  the  sides  of  the 
channel,  owing  to  the  nature  of  the  forma- 
tion, require  to  be  sloped  as  a  precaution 
against  the  material  falling  or  flowing  into  the 
excavated  channel,  the  process  of  forming  this 
slope  is  to  raise  or  lower  the  buckets  of  the 
elevator  dredge  as  the  machine  is  breasting 
over  the  portion  to  be  sloped.  This  is  a  slow 
process  and  the  resulting  slope  is  not  always 
satisfactory.  The  delays  and  consequent  loss 
of  time  due  to  passing  vessels,  the  moving  of 
anchors  and  the  difficulties  in  forming  slopes, 
are,  owing  to  its  design,  avoided  by  the  dipper 
type  of  dredge.  Where  it  is  required  to  form 
an  embankment  parallel  to  a  channel  that  is 
being  excavated,  this  may  be  done  by  a  dipper 
dredge  excavating  from  the  channel  and  depos- 
iting the  material  in  the  embankment. 

Owing  to  the  above  mentioned  and  other  ad- 
vantages possessed  by  the  dipper  type,  the 
Montreal  Harbor  Commissioners,  who  were 
operating  powerful  elevator  dredges  in  im- 
proving the  Harbor  of  Montreal,  removed  the 
elevator  type  machines  to  the  lower  broad 
reaches  of  the  river  and  placed  dipper  dredges 
on  the  harbor  works. 

It  appears  as  established  that  for  continuous 
excavation  to  great  depths  in  tidal  waters  and 
where  large  quantities  of  hard  material  are 
to  be  removed,  the  elevator  type  has  demon- 
strated its  superiority  over  the  dipper  type. 

HYDRAULIC    DREDGES. 

Large  hydraulic  dredges,  fitted  with  cutter 
heads  of  the  proper  design  and  driven  by 
sufficient  power,  are  increasingly  being  used 
in  excavating  that  class  of  materials  which  but 
a  few  years  ago,  it  was  considered  could  be 
economically  dredged  only  by  elevator  dredges. 
In  this  design  of  dredge  the  cutter  head  is  no 
longer  considered  merely  as  an  agitator,  to  stir 
up  and  mix  the  material  with  the  water  so  that 
it  will  flow  readily  into  the  suction  pipe.  The 
cutter  is  in  its  action  comparable  w-ith  the 
buckets  of  a  dredge,  in  that  it  cuts  and  forces 


the  material  into  the  suction  pipe.  In  efi'ect, 
the  cutter  head  performs  the  dredging  action 
and  the  flowing  water  in  the  suction  pipe  trans- 
ports the  dredged  materials. 

A  notable  machine  of  this  type,  of  a  rated 
capacity  of  1,000,000  cu.  yds.  per  month,  the 
property  of  the  Public  Works  Departrnent  of 
Canada,  was  successfully  excavating  stift'  blue 
clay  and  boulders  in  the  lower  St.  Lawrence 
River  and  discharging  the  spoil  4,000  ft.  away. 
The  suction  pipe  was  36  ins.  in  diameter 
and  it  was  stated  that  boulders  rneasuring  a 
half  cubic  yard  or  more  pass  readily  through 
the  pump  and  pipe  line. 

ELEVATOR    DREDGES    FOR    HARD    MATERIAL. 

As  the  suction  or  hydraulic  dredge  is  being 
developed  to  meet  conditions  that  forrnerly 
were  considered  as  the  particular  field  of  the 
elevator  or  ladder  dredge,  the  ladder  dredge  is 
being  developed  to  dredge  materials  that  for- 
merly could  be  excavated  only  after  having 
been  loosened  by  the  use  of  explosives ;  such 
as  indurated  clay,  cemented  gravels,  certain 
difficult  hard-pans  containing  boulders,  coral 
formations,  and  the  softer  rocks  and  stratas. 
Dredges  of  this  type,  of  350  H.  P.,  for  use  in 
the  North  Sea.  are  described  in  the  Report  of 
R.  Blumcke,  Director  of  the  Ship  Building  & 
Machine  Works  Co.  (Ltd.)  of  Mannheim.  A 
ladder  dredge,  electrically  driven,  has  been  ex- 
cavating successfully  in  indurated  clay.  This 
dredge  was  built  by  the  Bucyrus  Co.,  South 
Milwaukee. 

The  unusual  conditions  this  machine  is  de- 
signed to  meet  and  the  difficulties  it  is  over- 
coming both  as  regards  the  hard  material  ex- 
cavated and  its  disposal  ashore,  merit  a  short 
description.  The  electric  power  for  operating 
this  dredge  is  provided  from  the  hydro-electric 
plant  for  which  this  dredge  is  enlarging  the 
power  canal. 

The  conditions  which  this  dredge  was  de- 
signed to  meet  include  excessively  hard  dig- 
ging, combined  with  delivery  to  a  distant  spoil 
area,  over  banks  as  much  as  64  ft.  in  height. 
The  work  consists  of  deepening  and  widen- 
ing a  power  canal  about  three  miles  long, 
leading  from  the  St.  Lawrence  River,  with 
a  head  of  about  40  ft.  At  the  time  the  dredge 
was  installed,  the  depth  of  the  water  in  the 
canal  was  from  15  to  20  ft.,  it  having  been 
found  impossible  to  complete  the  excavation 
to  the  40  ft.  depth  originally  intended,  with 
the  machinery  then  available.  To  overcome 
this  difficulty  this  dredge,  therefore,  was  de- 
signed to  dig  42  ft.  in  depth.  The  material 
consists  of  a  matrix  of  a  very  hard,  indurated 
clay,  carrying  granite  boulders  of  all  sizes. 
Boulders  from  2  ft.  to  3  ft.  in  diameter  are 
frequently  split  by  the  bucket  teeth  and  come 
up  in  pieces. 

The  dredge  selected  for  the  work  is  of  a 
close-connected  elevator  type,  delivering  the 
material  ashore  by  means  of  a  24-in.  centrif- 
ugal pump  and  pipe  line  similar  to  those  used 
on  an  ordinary  hydraulic  dredge.  The  entire 
dredge  is  electrically  driven,  using  three  phase, 
60-cycle  current,  delivered  to  the  dredge  at 
2,080  volts.  The  digging  buckets  are  driven 
by  two  variable  speed  motors,  300  H.  P.  each. 
The  material  is  dumped  into  a  revolving 
screen  driven  by  an  independent  50  H.  P. 
motor  located  over  the  pump  intake.  This 
screen  is  6  ft.  in  diameter  and  36  ft.  long,  made 
up  of  cast  steel  segments  with  holes  about  10 
ins.  square.  The  dredged  material  is  tumbled 
into  the  screen  and  all  that  can  be  broken  up 
by  this  process  goes  through  and  down  into 
the  pump.  The  large  boulders  are  rejected 
and  go  out  through  the  screen  to  a  stone  scow 
alongside.  The  screen  is  placed  diagonally 
across  the  deck  so  that  the  lower  end  can  pro- 
ject over  this  scow  and  deliver  the  stones  with- 
out  rehandling. 

The  main  pump  is  an  unlined  type  driven  by 
1,000  H.  P.  motor,  which  frequently  runs  with 
an  overload.  The  discharge  .  pipe  runs  out 
through  the  stern  of  the  dredge  through  a 
floating  discharge  line  to  the  foot  of  the  bank 
and  is  thence  taken  up  the  high  bank  at  an 
angle  of  about  10°,  and  over  to  the  spoil 
grounds.  The  length  of  the  pipe  line  is  some- 
times as  much  as  2,600  ft.,  at  times  transport- 
ing material  consisting  largely  of  boulders. 
The  capacity  of  each  bucket  is  12  cu.  ft.     Both 


hood  and  bucket  are  nickel  chrome 
ings.     The  hood  is  provided  with 
treated   nickel    chrome   steel  teeth  w 
be  renewed  when  broken.    The  diggi],,    ■, 
cessively    hard    and    for    that   reasonit  v' 
necessary  to  design  the  machinery  w' 
weight  and  strength. 
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COMPARISON    OF    DIPPER    AND 
FOR    ROCK. 

The  single  bucket  or  dipper 
proven  an  economical  and  efficient  m;|in» ; 
excavating  blasted  rock.  The  large  siioftl," 
bucket  and  the  situation  of  the  bucketelaij,.' 
to  the  rock  being  excavated  have  beei'actoR 
in  its  efficiency. 

The  more  modern  and  powerful  drgesn! 
this  type  carry  buckets  that  measurei-om  ' 
to  15  cu.  yds.  The  position  of  thtirefc 
relative  to  the  face  or  excavation  is  sh  tti 
the  face  is  ahvays  in  front  of  the  bu^t  at 
the  bucket  is  operated  from  the  bottoiof  f 
face  upward. 

When  rock  is  drilled  and  blasted  a  wi-, 
the  quantity  of  rock  to  be  removed  is  fc- 
masses,  as  in  large  channel  improvemis  • 
bottom  of  all  the  drill  holes  are  approja-. 
on   the   same   level.       When  these  h|s  -■ 
charged    with    dynamite    and   explodt'  s; 
certain  level,  at  an  elevation  above  thiol 
of  the  hole  (dependent  upon  the  dist-p 
holes    are    spaced    apart    and   the  de 
are  drilled  below  the  required  grade  i 
is  broken  in  small  pieces ;  above  thi-  i 
the  pieces  are  large  to  very  large. 

The  bucket  of  the  dredge  enters  the  15.. 
broken    rock  at   the   level   where  the  kI 
most  shattered,  and  is  hoisted  up  thri  ' 
rock  and  under  the  larger  and  heaviu  , 
above.     Owing  to  the  great  size  of  the    . 
very  large  masses  may  be  dredged  aiii! 
through    the   bucket.     This   ability  te.  1  ., 
large  masses  permits  of  the  drill  holi  being 
spaced  farther  apart,  thus  lowering  tl  avrr- 
age  feet  of  drilling  per  cubic  yard  of  ■ 
tion  and  also  the  amount  of  explosive  1 
j-ard.     The  cost  of  drilling  and  explosri^ 
greatest  charge  in  submarine  rock  excai 

Elevator   or   ladder   dredges,   owing; 
small  size  of  their  buckets,  require  theici 
be  broken  into  smaller  pieces,  accomid; 
to  the  bucket.     If  the  pieces  are  too  la:;' 
are  rolled  in  front  of,  or  fall  behind  tlbi 
ets  or  are  forced  to  the  side  of  the   ar 
To  remove  these  large  stones  entails  tie: 
cost  of  divers   or  a  grab  dredge.    TI  c 
orange  peel   or   clam   shell   dredges  he 
proved   economical   in    removing  large '3 
of  rock  for  the  reason  that  the  rock  ju 
to  be  thoroughly  disturbed  and  shaken n 
surface   to   permit   the   grab   to  penelte  or 
catch  the  broken  rock.    To  obtain  thitirely 
broken  or  disturbed  condition  of  the  resur- 
face   entails    the    use    of    unnecessgiril  great 
quantities    of    explosive.    Where   the  d 
weW  broken   there   is    still  great   unc(a: 
as   the   amount   lifted   each   time  the   v 
hoisted  is  dependent  upon  the  uncertain  1: 
of  dropping  upon   material  arranged    < 
form  that  the  grab  may  penetrate  an' ill  or 
catch  a  load.     The  grab  has  not  the^  sitive 
manner  of   working  of   either  the  di];r  or 
elevator  dredge. 

On  small,  disconnected  masses  of  re. 
grab    dredge,    because    of    its    compai' 
cheap  cost  of  construction,  may  be  emplet .. 
advantage. 

ALL    DREDGE    WORK    VS.    BLASTING    AND    Did' 

The     Bermuda     Government    has    1 1 
placed  in  commission  an   elevator  dree 
signed  to  excavate  the  coral  formation  ;! 
previous    blasting.     This    dredge    is   si-f 
pelling,  having  twin  screws,  each  actu;  0 
500   H.   P.   engines.     The   engines  are 
ranged  as  to  permit  of  either  set  beir 
to    operate    the    dredging    machinery.!' 
drilling  machinery  is  fitted  to  the  hull  i:  ' 
that,   in    the   event   of   an   exceptional! 
vein  being  encountered,  it  may  be  dril' 
blasted. 

It  appears  as  still  an  open  question  v 
it  is  more  economical  in  the  softer  rock 
as  corals,  soft  limestones,  tufas,  etc.,  t 
large  dredges  of  great  power  to  excaval 
out  blastin.g,  or  to  use  a  lighter  and  les; 
dredge,  and  loosen  or  break  the  material 
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e  pd-xplosives,  or  of  rock  breakers  of  the 
tvpe. 

ase  of  using  powerful  machines  with- 
•Mig,  there  is  always  great  strain  and 
n  both  hull  anti  machinery,  and  con- 
lepreciation.     The    question    then    is 
■his  depreciation  costs  more  than  the 
!id  blasting,  or  whether  the  increased 
•  that  would  be  dredged  in  the  same 
:    time   when   the  material   has  been 
P   by   explosives,   would   compensate 
it  of  drilling  and  blasting. 
-t  for  drilling  and  explosives  in  the 
'niation   in    the   Atlantic   entrance   of 
iia  Canal,  is  given   in   ?i!r.  William- 
■  rt  as  08.7  cts.  per  cubic  yard,  but  it 
liat  the  drilling  was  performed  by  an 
-1    drilling    apparatus    consisting    of 
s  or  drop  drills  mounted  on  a  scow. 
r    drop    drills    will    strike    about    7.5 
minute   with   a    force   approximating 
Steam-actuated  percussion  drills  of 
irine  pattern  strike  250  to  275  blows 
.te   with   a   force   estimated   at   2,500 
,ie    ratio   of    effective    work    or    depth 
he  drilled  would  probably  be  directly  as 
;  p'rer  delivered  by  each  type.     It  is  there- 
in ir  to  assume,  as  the  cost  of  drilling  is 
:!  jt  charge  in  submarine  operations  of 
e,  that  had  a  modern  drilling  plant 
,:   .  ior  this  particular  purpose  been  used. 
•  it    of    breaking    this    coral    formation 
al  have  been  much  less. 

DRJLL    BO.^TS. 

rh  design  of  drilling  machines  and  vessels 
iv    use  in  this  country  consists  of  a  scow 

^  cc    that    stands    upon    the    rock    when 

:pon     four     mechanically-controlled 

olumns,  one  at  each  corner  of  the 

(,i   The  drills  are  steam-operated  percus- 

n   ills,  similar  in  action  and  design  to  the 

=team  or  air  operated  drills  used  on 

;it   that   the   cylinders   are   of   much 

e,   the  piston  diameter   being   from 

-■   ins.   in   the   best  practice;    and    in 

i  tripod  the  drills  are  carried  on  mov- 

erei  towers.    These  towers  run  on  tracks 

C    side  of   the  vessel;   vertical  leads  on 

si;owers  overhang  the  side  of  the  vessel 

I  rovide    guides    for    the    drill    cylinders. 

"■■■'ies  are  usually  from  15  to  30  ft.  in 
determine  the  range  of  feed  of  the 

..;  is,  the  drill  may  be  raised  or  low- 

a  irough  this  range  vertically  while  drill- 
.  The  drill  feed  is  controlled  by  hydraulic 
nrs  having  a  stroke  the  full  length  of  the 
d  by  long  screws  operated  by  small  steam 
;is,  or  by  a  gravity  system.  In  the  grav- 
;;tem  of  feed,  the  drill  cylinder  is  bolted 
t'  face  of  a  cast  iron  block  of  about  4,000 

eight.     This  block  runs  in  guides  and  is 
>.  and  lowered  by  means  of  a  cable  lead- 

a  steam  hoisting  engine  on  the  founda- 
1  f  the  tower.  These  towers  traverse  the 
1  of  the  vessel  and  are  moved  by  steam 
Mraulic  power.  Improvements  in  the  long. 
« -operated,  feed  and  transverse  movement 
.'  towers  are  the  principal  factors  that 
,  led  to  the  high  development  of  effi- 
■=  and  economy  in  the  American  method, 
r  idal  waters,  where  there  is  a  wide  range 
e  and  fall  in  the  water  level,  the  steel 
'5  are  replaced  by  a  structural  steel  col- 
|upon  which  the  drill,  drill  guides  and 
iTiechanism  are  mounted.  The  lower  end 
|s  column  rests  on  the  rock.  The  column 
d  in  position  by  guides  which  permit  ver- 
noyement  of  the  barge  as  the  water  level 
es  through  tidal  action  or  wave  motion. 
?uides  which  form  the  housing  of  the 
column  are  carried  on  a  track  running  in 
rection  of  the  length  of  the  vessel,  this 
ruction  of  mounting  drills  upon  columns 
g  on  the  rock  avoids  any  motion  of  the 

bemg    transmitted    to    the    drill    or    its 
tings. 

s  four  main  spuds  or  columns  which 
Tt  the  barge  while  the  drills  are  in  oper- 
are  each  raised  by  a  pair  of  independent 
es  geared  to  a  rack  on  each  spud, 
len  the  drills  are  working  these  spuds 
emg  forced  down  and  the  barge  is  raised 
'  the  height  of  normal  flotation.  The 
t  above  flotation  that  is  required  mav 
amtamed  by  the  automatic  regulation  of 


the  steam  pressure  in  the  engines  of  each  spud 
gear.  As  an  example:  When  the  combined 
power  of  the  different  eiiumes  is  sufficient  to 
raise  the  hull  18  ins.  above  normal  flotation, 
and  no  farther,  a  condition  of  equilibrium 
has  been  established.  As  these  engines  are 
under  a  constant  steam  pressure,  anv  increase 
or  decrease  in  the  load  will  cause  tlie  engines 
to  overhaul  against  the  steam  pressure,  or 
start  itp  because  of  the  steam  pressure.  This 
condition  of  increase  or  decrease  in  the  load 
IS  established  by  the  fall  or  rise  of  the  water 
in  which  the  vessel  floats. 

Drill  boats  designed  on  the  above  general 
principles,  mounting  from  one  to  five  drills, 
have  given  results  in  speed  and  economy  of 
operation  that  compare  favorably  with  the 
methods  used  in  drilling  and  blasting  opera- 
tions on  land.  In  fact,  drills  of  the  submarine 
type  with  long,  power-operated  feeds  and 
mounted  on  self-propelling  carriages  are  being 
employed  on  land  operations  with  marked 
success. 

A  study  of  the  requirements  essential  to  a 
submarine  drill  indicate  that  great  lifting  and 
striking  power  in  combination  with  an  ability 
to  deliver  the  greatest  number  of  blows  in 
the  shortest  time,  and  a  strong,  rugged  con- 
struction, are  the  fundamental  qualities  to  be 
looked  for. 

The  slow-acting  well  or  drop  drill  does  not 
meet  these  conditions.  The  various  tvpes  of 
electrically  operated  devices  have  liot  yet 
demonstrated  their  efficiency.  The  rotary  bor- 
ing rnachines  have  proved  too  delicate  and  not 
sufficiently  adaptable  to  the  unavoidable  motion 
of  the  working  platform  or  barge.  The  steam- 
actuated  percussion  drills  with  the  drill  steel 
forming  an  extension  of  the  piston  rod  have 
so  far  proven  the  most  effective  and  durable 
device  and  in  this  countrj-  are  accepted  as  the 
standard. 

DRILLING   AND   DREDGING   IN    ST.    L.^WRENCE  RIVER. 

The  most  difficult  and  notable  piece  of  sub- 
marine rock  work  that  has  been  undertaken  on 
this  continent  was  the  excavation  of  a  chan- 
nel through  the  Galops  Rapids  on  the  St. 
Lawrence  River.  This  work  throughout  was 
carried  on  by  using  drill  barges  and  dipper 
dredges.  It  was  considered  impracticable  to 
use  elevator  dredges  as  the  current  was  so 
swift  and  the  cross  current  so  strong.  The 
main  difficivlties  encountered  were  holding 
the  vessels  in  position  while  in  operation  and 
towing  away  the  vessels  containing  the  dredged 
rock.  Tug  boats  were  tried,  but  sufficient 
power  and  speed  could  not  be  developed  in 
a  vessel  of  manageable  size  to  tow  even  the 
smallest  practicable  size  of  hopper  barge  in 
the  turbulent  and  swift-running  water  of  the 
rapids,  the  changing  cross  currents  adding  to 
the  difficulties.  A  system  of  haulage  by  wire 
cable  controlled  by  winding  engines  was 
adopted  and  found  most  satisfactory  and  eco- 
nomical in  operation. 

The  ship  channel  of  the  St.  Lawrence  River 
through  the  Galops  Rapids  was  executed  by 
The  Gilbert  Brothers  Engineering  Co.,  Mon- 
treal, Contractors.  The  contract  price  was 
$8.40  per  cubic  yard.  The  work  consisted  of 
the  removal  of  a  very  hard  limestone  bed 
rock  by  the  submarine  drilling  and  blasting 
process  to  form  a  channel  17  ft.  deep  and  200 
ft.  wide.  The  Galops  Rapids  commence  about 
7  miles  below  Prescott,  Ontario,  extending 
about  1%  miles  down  stream.  The  Rapids 
are  caused  by  a  ledge  of  limestone  7.800  ft. 
in  width,  extending  the  width  of  the  river  at 
this  point.  The  boundary  between  Canada  and 
the  United  States  runs  through  and  in  the 
direction  of  the  channel. 

The  Rapids,  with  a  current  of  from  8  to  12 
miles  an  hour,  are  broken  and  turbulent 
white  water  producing  strong  eddies,  cross 
currents  and  breakers.  The  length  of  the 
channel  was  S.SOO  ft.  The  aggregate  length  of 
shoals  to  be  worked  over  was   1,800  ft. 

The  drilling  plant  consisted  of  one  drill 
boat  designed  to  meet  the  conditions.  This 
boat  carried  four  5-in.  drills,  was  fitted  with 
four  20x20-in.  power-controlled  '  spuds  and 
gear,  and  drums  for  handling  five  1%-in. 
breasting  chains,  one  leading  up  stream  and 
two  over  either  side.  These  chains  were  at- 
tached to  anchors  of  15  to  20  cwt.  each. 


To  maintain  the  drill  boat  in  the  fixed 
position  essential  to  the  operation  of  drills;  to 
ad.apt  the  spud  and  breasting  gear  to  the 
rapid  maneuvering  of  the  vessel  in  shifting 
position  to  avoid  the  large  timber  rafts  shoot- 
ing the  rapids;  to  obtain  competent  workmen 
who  would  risk  the  evident  dangers  of  the 
situation;  these  were  some  of  the  preliminary 
difficulties  to  overcome.  Owing  to  mechanical 
and  other  modifications  that  were  found  to  be 
necessary  to  better  adapt  the  plant  to  the  con- 
ditions, the  first  season's  operations  resulted 
in   but   little   work   having  been  performed. 

Because  of  the  unusual  and  difficult  circum- 
stances under  which  the  drilling  was  carried 
on,  the  cost  of  operation  was  greatly  increased. 
Holes  were  drilled  and  blasted  in  batches  of 
four.  Loading  and  blasting,  shifting  the  ves- 
sel for  blasting  and  setting  used  a  large  pro- 
portion of  time.  As  the  depth  of  water  in  a 
rapid  will  not  increase  to  the  same  extent  as 
that  to  which  the  bottom  is  lowered,  and  as 
the  slope  or  inclination  of  grade  has  to  be 
provided  for,  to  place  and  set  up  the  vessel  in 
position  with  the  required  accuracy,  took  much 
time  that  would  otherwise  be  employed  in 
drilling. 

To  insure  the  precision  of  position  of  the 
drill  boat,  instrument  men  were  posted  ashore 
at  ranges  or  targets  to  indicate  the  exact 
position  required ;  from  soundings  taken 
aboard,  an  engineer  marked  the  depth  of  holes 
in  each  position.  Accuracy  in  placing  the  drill 
boat  and  in  keeping  records  was  maintained 
throughout  the  work. 

The  drill  boat  was  built  with  four  slots  or 
wells  in  the  hull,  20  ft.  long  by  18  ins.  by 
the  depth  of  the  hull,  these  wells  being  for- 
ward of  amidships.  The  drilling  was  done 
through  these  wells.  The  drill  frames  carry- 
ing steel  drill  spuds  with  pipe  guides  for  the 
drill  bars,  were  capable  of  being  traversed 
for  the  length  of  the  wells,  permitting  a  num- 
ber of  holes  to  be  drilled  by  each  drill  with- 
out shifting  the  position  of  the  vessel.  It 
was  found  more  expeditious  to  keep  the  drills 
in  a  fixed  position. 

Wire  cables  were  tied  as  breasting  lines,  but 
it  was  found  that  the  force  of  the  current 
caused  the  wires  to  become  foul  of  the  rocks. 
In  shifting  position  it  frequently  occurred  that 
the  cables  became  disentangled  from  the  rock, 
causing  a  sudden  slacking  of  the  cable;  this 
permitted  the  vessel  to  sheer,  either  breaking 
the  cable  or  endangering  the  vessel.  In  the 
event  of  the  vessel  getting  crossways  of  the 
current  with  the  cables  holding,  the  inevitable 
result  would  be  to  capsize  the  vessel  or  break 
the  cables.  The  breasting  gear  was  so  ar- 
ranged, in  ca.se  of  the  vessel  sheering  danger- 
ously, that  all  side  cables  or  chains  were  let 
go  and  allowed  to  run  free. 

To  obviate  fouling  on  the  bottom  and  to 
do  away  with  the  shock  when  the  wire  cables 
became  taut,  lV4-in.  chain  weighing  84  lbs. 
per  fathom  and  tested  to  44  tons  breaking 
strain  was  substituted  for  the  wire.  The  chain, 
while  more  cumbersome  to  handle  owing  to  its 
greater  weight,  was  less  subject  to  the  effect 
of  the  current,  was  less  severe  on  the  breast- 
ing gear,  and  the  weight  of  the  bight  gave  a 
certain  amount  of  spring  or  elasticity.  The 
cost  of  operating  the  drill  boat  was  as  fol- 
lows : 

Labor  (12-hour  day). 

1  Captain,  $100  and  board.  $12 $  112 

•I  Drillers,  $75  and  board.   $12 348 

4  Helpers.   $.30  and  board,   $12 168 

1  Fireman.   $30  and  board.   $12 42 

1  Machinist.   $G.")  and  board.  $12 77 

1  Smith.  $70  and  board.  $12 82 

1  Helper.   $30  and   board.   $12 42 

1   Blaster.  $60  and  board.  $12 72 

1  Helper.   $3.">  and  board.   $12 47 

1  Cook.  $30  and  board.  $12 42 

1"  $1,032 

Coal.  60  tons  per  month,  $4.00 $    240 

Oil  and  waste   40 

Smith's  coal   15 

Steel,  Iron  and  smith's  supplies 52 

Total .$    347 

Labor,  fuel.  etc..  per  month $1,379 

Cost  per  drill  hour $1,105 

The  average  depth  of  drilling  per  hour  per 
drill  was  2.25  ft. 
The  cost  per  foot  of  drilling  was  4.91  cts. 
The  depth  of  cutting  was  from  nothing  to 
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The  average  cut  was  i\.'t  ft. 

The  holes  were  spaced  to  average  -*>  sq. 
ft.  per  foot  of  clriHing. 

The  drills  averaged  l.titi  cu.  yds.  per  hour. 

lYj  lbs.  of  To  per  cent  dynamite  were  nsed 
per  cubic  yard. 

The  cost  of  operating  for  the  entire  work, 
drilling,  dredging,  maintenance,  etc..  w;is  di- 
vided in  the  following  proportion  : 

iVr  cent. 

Salaries  and   board    12.4 

Traveling   and   transportation 2 

Fuel    12.2 

Explosives     1^ 

General   repair  and   freight •.      IB.-t 

Towing    S.OO 

Interest  and    insurance 6.G 

Miscellaneous,     including     indemnity     for 

accidents,  law.  rentals  and  other  minor 

expense     2.4 

100 

The  total  cost  of  drilling,  blasting  and 
dredging  the  channel  was  .$'277.724.81 ;  the  total 
revenue  was  $ti2t).118.()0,  and  the  cost  per  cubic 
yard  was  $3.71. 

.Mlowance  was  made  for  cpiantities  exca- 
vated below  the  grade  line  specified,  it  being 
impossible  under  the  circumstances  to  carry 
on  the  work  with  the  same  accuracy  as  in 
calm   water. 

The  general  rule  observed  in  drilling  and 
blasting  this  rock  was  to  drill  below-  grade  to 
a  depth  equal  to  half  the  distance  the  holes 
were  apart,  holes  never  being  spaced  more  than 
(i  ft.  centers.  The  weight  of  dynamite  used 
was  equivalent  to  1  lb.  of  nitro-glycerine  per 
cubic  yard  of  rock,  measuring  from  the  bottom 
of  the  hole.  The  above  rule  produced  most 
s.-itisfactory  results.  .Any  points  that  may 
have  been  found  above  grade  in  dredging  could 
invariably  be  accounted  for  by  reference  to  the 
record,  a  bad  shot  or  missfire  usually  being 
indicated. 

The  rock  formation  was  a  very  hard  lime- 
stone in  heavy  strata,  from  2i1  to  30  ins.  The 
amount  of  excavation  paid  for  below  grade 
amounted   to  25  per  cent  of  the  total. 

Referring  to  the  manner  of  working  dredges 
in  the  currents  of  the  rapids  of  the  Danube 
and  the  advantages  obtained  by  working  the 
dredges  in  the  direction  of  the  current  or 
down-stream,  there  is  presented  an  opportunity 
of  illustrating  and  comparing  the  (lifference 
in  method  when  employing  elevator  dredges 
and  dipper  dredges,  under  similar  conditions  of 
current. 

In  the  Galops  Rapids,  dipper  dredges 
(American  type)  were  employed.  The  dred,ges 
worked  down-stream  or  in  the  direction  of 
the  current,  as  in  the  Danube  work,  but  for 
a  very  different  reason. 

The  dipper  dredge,  owing  to  its  mechanical 
action,  permits  of  the  forming  of  a  dam  of 
the  excavated  material  up  to  approximately 
tlie  water  surface.  This  dam  is  formed  in 
front  of  the  dredger  for  the  width  of  the  chan- 
nel. The  dredge  is  excavating  this  dam  and 
at  the  same  time  shifting  the  dam  dow-n 
stream,  but  always  maintaining  the  same  size 
of  dam.  The  amount  of  dredging  will  corre- 
spond to  the  distance  the  dam  has  been  moved 
down  stream,  as  the  dredging  is  from  the  bot- 
tom up  and  the  coarser  or  larger  rock  is 
always  kept  on  top.  This  dam  lessened  the 
current  above  the  dam  and  caused  slack  water 
below  the  dam  where  the  drill  barge  <ipcr- 
ated. 

The  dredge  had  four  spuds,  one  at  each 
corner,  and  two  1%-in.  chains  over  either  side 
and  1%-in.  chain  leading  up-stream  from  the 
how.  The  chain  cables  were  for  the  purpose 
of  maintaining  the  dredger  in  position  while 
dredging  and  tnoving  from  one  po.sition  to  an- 
other. The  spuds  alone  were  inadequate  to 
resi.st  the  force  of  the  current. 

This  manner  of  working  and  carrying  the 
dam  ahead  increased  the  output  of  the  dredge ; 
and  owing  to  the  decrease  it  caused  in  the 
.speed  of  the  current,  permitted  the  most  rai)id 
and  safe  movement  of  the  vessel  except  when 
towards  the  outer  ends  of  the  dams  where  the 
current  was  of  its  original  velocity. 

COMP.VRISON  OF  ERILL  EO.\TS  AND  ROCK  BRE.\KERS. 

A  comparison  of  performance  of  the  differ- 
ent machines  used  for  breaking  rock  would 
seem  to  indicate  that  the  greatest  efficiency 
and  economy  per  cubic  yard     if   rock   brokeij 


T.ABLK  I. 


-LciBxiTz  rtocK  bui:akers  opee.\ting  in  bl.\cic  rock 

N.   Y. 


Name  of  Breaker. 


-Tonaw-anda- 


Season     April- 


of 

mo". 

253 


Total  time  in  commission,  days  of  24  hrs.  each 

Days  of  24  hrs.  each  on  which  some  work  was  actu- 
ally done  

Proportion  of  latter  time  actually  worked,  per  cent. 

Contractor's  estimate  of  rock  crushed,  cu.  yds.  pace 
measure    

.Average  per  day  of  attempted  work.  cu.  yds 10.4.t1 

Average  depth  of  holes,  ft 69.4 


1.50.: 

32 


-Aug 
1908. 
110.5 

110.5 


Ui.SL'5 
152 


Total. 
363.5 


261 


27.276 
104 
212 


HAUBOR,  BU 

/; Tuscan 

Season    April 
of         A 

'HI       'I 


12.53S 
S0.9 


'AID, 


Average  cost  of  operating  24  hrs.  da.v. 
Average  cost  per  cu.  yd 


may  be  obtained  by  two  systems ;  by  the  use  of 
rock  crushers  of  the  Lobnitz  type  and  by  the 
use  of  submarine  drills  of  the  Ingersoll-Rand 
type,  mounted  on  a  drill  barge  with  power- 
actuated  gear  throughout,  as  in  the  .Vmerican 
method.  These  two  methods  show  their  great- 
est efficiency  under  dilferent  conditions,  as 
follows:  The  Lobnitz  type,  in  shallow  cut- 
ting w'here  the  rock  is  thinly  stratified  or  will 
shatter  easily.  The  drill  barge  in  all  rock 
where  the  depth  of  rock  to  be  removed  is 
three  feet  or  more. 

The  followin.g  figures  of  performance  in- 
dicate the  comparative  costs  of  operating  by 
different  methods.  The  conditions  existing  at 
1-ilyth.  England,  and  on  the  St.  .Mary's  River. 
Michigan,  form  a  fair  basis  of  comparisons. 
The  data  on  the  performance  of  the  Lobnitz 
breakers  and  the  drop  drills  is  taken  from  a 
paper  by  Mr.  John  Watt  Sanderman  before 
the  Institute  of  Civil  Engineers,  London,  1907. 
The  drill  boat  using  percussion  drills  of  the 
Ingersoll-Rand  type  was  of  the  standard 
.American  design  as  used  in  the  Great  Lakes. 
The  average  quantity  of  blasted  rock  re- 
moved by  one  dredge  (elevator  type)  per  day 
of  24  hours  and  allowing  for  all  stoppages, 
is  158  cu.  yds.;  and  of  that  broken  bj-  the 
rock  breaker,  182  cu.  yds.  The  average  num- 
ber of  days  per  annum  worked  by  the  dredges 
is  "227.  The  cost  per  cubic  yard  of  dredging 
blasted  ro'ck  is  2s.  Od.  The  cost  per  cubic  yard 
of  dredging  rock  broken  by  rock  cutter  is 
2s  2d.  Allowing  4  per  cent  for  interest  and 
2V2  per  cent  for  depreciation  on  £l!).iMiii,  the 
cost  of  a  dredge  (as  they  are  well  main- 
tained), the  additional  cost  per  cubic  yard 
would  be  8s  2d.  for  blasted  rock  and  7s.  Id. 
for  rock  broken  by  rock  breaker. 

The  drilling  and  blasting  at  Rlyth  was  car- 
ried out  by  means  of  a  barge  having  six  drop 
or  well  drills  which  were  lifted  by  steam 
power  through  a  cable  and  guided  by  hand. 
The  average  quantity  of  rock  drilled  and 
blasted  per  week  by  means  of  one  barge  was 
488  cu.  v'ds.,  and  the  average  cost  of  drilling 
and  blasting  was  about  3s.  per  cubic  yard.  The 
comparative  cost  of  rock  removal  under  the 
two  systems  is  as  follows : 

s.       d. 
Drilling  and  blasting  rock,  per  cu.  vd..      3         0 
Dredging  same  2s.  6d.     Ss.  2d ". . .  .     :'.         2:2 

Total    6         2.2 

Breaking  rock  bv  rock  breaker 1         2.5 

Dredging  same  2s.  2d.     7s.  Id 2         9.1 


Total    3 


11.6 


Difference  in  cost  per  cubic  yard  in  favor 
of  the  removal  of  rock  by  means  of  rock 
breaker,  2s.  2.0d.,  and  this  saving  on  500.000 
cu.  yds.,  £54,1()C. 

Comparative  cost  of  breaking  a  friable  sand- 
stone by  the  Lobnitz  system  as  used  at  BIyth 
and  a  five-frame  drill  boat  w'orking  in  St. 
Mary's  River,  ^Michigan : 

Cost  of  Lobnitz  breaker    £6.800 $33,048.01' 

Cost   of  five-frame  drill   boat 35,000.00 

Lobnitz  Breaker. — Cost  of  o])erating  one 
week,  night  and  day  : 

£       s.       d 

Wages   16        1         6 

Coal,   stores  and  water....       6       lii         7 
Cost  of  repairs 22         0         0 


Total    44 


12 


1     .$216.' 


Working  day  and  night  for  one  week  at  an 
(jperating  cost  of  $21().75  and  breaking  008  cu. 
yds.,  the  cost  would  be  '23.8  cts.  per  cubic 
yard. 

Five  Frame  Drill  Boat  mounting  five  0V4- 
in.  Ingersoll-Rand  submarine  drills  working 
one  shift  of  11  hours: 


Cost  of  operation:  | 

Wages     I . 

Dynamite     .' ,'.MJ 

Coal   and    supplies '."y'  VS? 

T«'^' _■•••■. te 

In  one  shift  of  eleven  hours  at  a  st 
$■228.38,  the  drill  boat  blasted  1,280  ( ' 
above  grade,  w'hich  equals  17.84  cts.  ptct 
yard.  In  this  comparison  no  allowai  i 
been  made  for  interest,  depreciation  oing- 
ance  in  either  case. 

With  the  Lobnitz  machine,  2  ft.  6  i'  v 
the  depth  of  cutting  attainalile  before -e. 
ing.  The  drill  boat  was  drilling  7-ft|o 
The  work  of  the  drill  boat  per  hour  w.\\ 
cu.  yds.,  and  of  the  Lobnitz  machi. 
cu.  yds. 

COMPARATIVE    COST    OF    OPERATIO  P 

D.AY. 
Lobnitz    machine....?  18.00  or  23.8    cts.  peid 

Drill    boat    $22S.3S  or  17.84  cts.  pen! 

The  w-orking  conditions  and  the  sail, 
formation  on  the  St.  Mary's  River,  Miis 
and  of  the  Blyth  improvement,  may 
sumed  as  presenting  the  same  featuresni 
fair  basis  of  comparison  of  the  differenlie 
ods  of  rock  breaking.  Prices  given  e 
cents  per  cubic  yard. 

The    cost    per    cubic    yard    of   drillir  ami 
blasting,  using  Ingersoll-Rand  suhmarinlr;' 
was   17.84  cents  +  1.4(1=10.24  per  cnbira 
Drilling  and  blasting  by  drop  drill  ajb 
at   Blyth,   72.0  per  cubic  yard.  ; 

Breaking  rock  by  rock-breaker,  as  ud 
Blyth,   Is.  ■2.5d..  29.3  per  cubic  yard. 

Saving  in  cost  by  use  of  Ingersol'ta 
drills  compared  with  drop  drills.  $268,:t 
Saving  in  cost  by  use  of  Ingersolla 
drills  as  compared  with  rock  breaker,  $,:t 
The  reduction  of  cost  (157c)  in  drp 
material  broken  by  the  rock  breaker  a^'m 
pared  to  blasting  does  not  apply  to  then 
comparison.  The  reduction  is  due  to  tl  n; 
terial  being  broken  smaller  and  adap'. 
the  buckets  of  ladder  dredgers.  Thesek- 
ets  are  probably  of  from  8  to  18  cu.  ft.T 
dipper  dredgers  employed  on  the  St.  !;r 
River  have  buckets  of  0  cu.  yds. 

The  submarine  rock  removal  operatic 
Black  Rock  Harbor.  Buffalo,  have  beenii 
large  scale,  and  every  endeavor  has  becna^ 
regardless  of  cost,  to  provide  the  inost  e:ic 
means  of  breaking  the  rock.  These  /r' 
have  been  in  progress  for  a  number  of  a 
Facts  and  figures  are  available  on  thepeirr 
ance  on  this  work  of  two  modern  five-ir 
drill  boats.  These  boats  represent  the  t- 
best  practice.  Figures  are  also  availat  ■ 
the    performance    of    two    rock    crushe  ti. 


TABLE      II.— FIVE      FRAME      DRILL 
USING    FIVE    6%-IN.    INGERSOLL-E. 
DRILLS,    BLACK    ROCK   HARBOR 

BUFFALO. 
Drill  holes  9  ft.  9  ins.   average  deptl 
Cubic  yards  drilled  and  blasted.  .14,4,50 

Linear  feet  drilled 15,224 

Linear  feet  per  shift  of  11  hrs 293 

Cubic  yards  per  shift 278 

Cost  of  dynamite  per  cu.  yd M- 

Cost  of  drilling  and  blasting  per  cu.  yd.  42. 
Interest    and    depreciation    at    2%    per 
month    on    plant    value,    $40,000,    per 

cu.    yd 5. 

Total  cost  includmg  depreciation,  etc..  48. 
Drill   holes   3    ft.    6   in.    average  depth 
Cubic  yards  drilled  and  blasted..      SS.? 

Linear    feet    drilled 3,480 

Linear  feet  drilled  per  shift 154% 

Cubic  yards  per  shift 14. 

Cost  of  d>'namite  per  cu.  yd 36. 

Cost  of  drilKng  and  blasting  per  cu.  yd.4'i3.: 
Interest    and    depreciation    at    2%    per 
month    on    plant    value.    $40,000.    per 
cu.    yd 104-' 


D 


Total   cost    5.'i7.:'tf 


jril 


14,  1912. 
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jrk.  The  rams  used  were  of  lo  ion;, 
ilniid  every  effort  was  made  to  ensure 
',  is  of  these  machines.     The  conditions 

inch  both  types  of  niachincs  worked 
tly  similar.     I'he  rock  formation  was 

;rii  hmcstone,  carrying  veins  of  tlint. 

r    attention    is    directed    to    the    very 

.mentation  in  the  cost  of  drilling  and 


blasting  as  the  boles  decrease  in  depth.  This 
is  accounted  for  by  the  ilecreased  ratio  in 
cubic  yards  blasted  to  f....t  of  drilling  and  the 
proportion  of  the  depths  ..f  each  hole  that  is 
below  grade.  This  below  grade  is  non-produc- 
tive: and  in  addition  the  holes  nnist  be  spaced 
much  closer  together,  which  means  added  time 
in   moving   and   shifting  drills  and  vessel.     It 


is  this  condition  where  shallow  cutting  is 
to  be  performed  that  gives  the  advantage  to 
the  rock  cutter  in  the  cost  per  cubic  yard. 
The  daily  output  of  the  drill  is  much  greater 
than  tliat  of  the  breaker,  and  where  time  is  a 
consideration  either  as  applied  to  the  capacity 
of  the  (Iredging  plant,  or  to  the  undertaking  as 
a  whole,  this  factor  must  be  taken  into  account. 


LOADS      AND      STREETS      SECTION 


;rai    Measurements   of    Brick    Pave- 
ments. 
ThiBureau  oi  Standards  of  the  U.  S.  Ue- 
ii'it  of  Commerce  and  Labor,  in  the  per- 
of   its   regular   functions   pertaining 
ligation    tests   of    structural    material, 
.urated  tests  on  paving  brick  in  place 
ivemeiits.     The  tests  are  intended   to 
formation    to    the    behavior    of    the 
••und  under  service  conditions,  nieas- 
strains  which  are  developed   in   the 
^  themselves  and  from  the  de forma- 
te of  the  stresses  or  loads  which  are 
Some   preliminary    work   was    done 
..■  at  Indianapolis,  and  has  since  been 
at    Cleveland.     The    work    in    these 
-  been  directed  toward  acquiring  data 
relations  of  the  street  car  tracks  to 
iienl.   and  upon   the   effect   of   varia- 
leniperature    in    stressing    the    pave- 
le  accompanying  description  of  these 
the  results  obtained   have  been   c.x- 
rom   a   paper   by   James   G.   Howard, 
physicist,    Bureau    of    Standards,    at 
annual    convention    of    the    National 
ianufacturers'    .\ssociation,     Chicago, 
:',   1!U-.': 

-ts  on  the  relations  of  the  street  car 

the  pavements  consisted  of  measur- 

lastic  ilepression  of  the  track  under 

Jits   of   cars   and   acquiring    informa- 

iis   influence   on    the   adjacent    pave- 

:'he    elastic    depressions    of    the    rails 

isured    i>n    different    types    of    track. 

among    the    numlier.    places    where 

rigidity  was  likely  to  prevail. 

-ral.   it   was    found   that   the   vertical 

ivemciit  of  street  car  tracks,  that  is, 

'cncc  in  level  of  the  rails  between  a 

lul  unloaded  state,  is  greater  than  can 

I  llowed   by   a  monolithic   pavenienl   with- 

llj  he    formation    of    cracks    alongside    the 

)|      Occasionally    track    in    the    very    best 

irtion   may   not   display   excessive    depres- 

:)j  but  the  uncertaintly  of  maintaining  such 

<te  renders  it  hazardous  to  make  a  bond 

'J.-en  the  pavement  and  the  track. 

lere  is,  in  addition  to  the  momentary  elas- 

r|pression,  a  bodily  settlement  of  the  track 

Sting  from  insufficient  support  of  the  road- 

:(  Such  settlement,  when  it  occurs,  involves 

rmanent   depression    altogether   too   .great 

i'onsitier   in    connection    with    those    lesser 

o.'ments    which    are    now    being    described. 

fi  bodily  settlement  of  the  car  track,   how- 

'.    is  a   feature  which  can  not  be   left  un- 

:ioned.     Cases   are   so    flagrant,    at   times, 

a  good  pavement  can  hardly  be  made  use 

y  reason  of  the  ruts  of  the  trolley  tracks. 

these  tests   the  means   employed   in   the 

irvations,  that  is,  sensitive  levelling  appar- 

:|.  were  such  that  the  presence  of  a  trolley 

icould  be  detected  by  the  depression  which 

uised  even  in  the  pavement  at  a  distance 

("  ft.  from  the  track  in  the  direction  of  the 

|walk.     Such  an  observation  was  made  on 

.■laid   pavement   in   which   a   tar   filler   had 

1  used,  and   substantiallv  at   that   distance 

I  a  cement  filler,  or  from"  10  to  12  ft.  away. 

't  the  intersection  of  two  streets,  where  no 

ley    tracks    were    present,    the    depression 

-ed  by  the  weight  of  a  man  was  detected 

1  distance  of  r2  ft.     This  observation  was 

le  at  a  place   where   the   hollow   rumbling 

nds  of  passing  vehicles  indicated  the  pave- 

it  did  not  rest  upon   the  sand  cushion   or 

ndation.      It    was    noticed    that    the    pave- 

■it  at  the  crown   of   the   street   responded 

re  promptly   in  respect   to  change  of   level 


to  a  load  coming  upon  it  from  the  other  side 
rather  than  along  the  center  line  of  the  street. 
Pavenients  are  elastic,  as  the  properties  of 
the  individual  brick  and  cement  filler  would 
indicate,  but  the  amount  of  transverse  bending 
which  a  brick  or  a  cement  grouted  pavement 
will  endure  without  cracking  is  very  limited 
in  its  extent.  This  is  particularly  the  case 
when  the  material  is  strained  in  tensicm.  .\ 
wider  elastic  range  prevails  tor  compression 
loads,  substantially  in  the  ratio  of  the  com- 
pressive to  the  tensile  strengths,  or  from  ten 
to  one  or  more. 

Concerning  the  effects  of  changes  in  tem- 
perature on  the  integrity  of  pavemenrs.  data 
were  ac(|uired  liy  the  motliod  of  strain  meas- 
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Fig.   1.  Results  of  Observations  on    Euclid 
Ave. 


iiremcnts.  (jaged  lengths  of  20  ins.  were  es- 
tablished in  the  pavement  in  number  exceed- 
ing HOO.  It  has  been  found  feasible  to  meas- 
ure these  gaged  lengths  with  an  accuracv, 
commonly,  to  the  nearest  ten  thousandth  of 
an  inch.  In  this  manner  thermal  changes  may 
be  followed  very  closely. 

Gaged  lengths  were  located  at  the  sides 
and  at  the  middle  of  the  stt^eet,  in  both  cross- 
wise and  logitudinal  directions.  During  the 
time  in  which  these  strain  measurements  have 
been  in  progress  a  range  of  pavement  tem- 
peratures of  (i(i°  F.  has  been  experienced. 
Figure  1  illustrates  some  of  the  results  which 
have  been  obtained,  those  here  entered  re- 
ferring to  measurements  on  Euclid  Ave.  on  a 
section  of  the  pavement  just  east  of  Univer- 
sity Circle,  Cleveland. 

in  general  the  expansions  or  contractions 
of  the  crosswise  gaged  lengths  proceeded 
with  greater  regularity  than  the  longitudinal 
movements.  Modifying  conditions  influenced 
the  longitudinal  movements  and  a  drop  in 
temperature  yielded  results  which  showed  nor- 
mal contraction  on  some  gaged  lengths,  on 
others  a  very  slight  change,  while  certain  of 
the  measured  lengths,  those  spanning  cracks 
in  the  pavement,  were  longer  at  the  lower 
temperatures. 

It  w"is  found  that  transverse  cracks  which 
open  with  a  drop  in  temperature  do  not  always 
entirely  close  again,  but  displayed  a  tendency 
to  progressively  increase  in  width.  Probably 
that  result  wa.s  due  to  fine  particles  of  sand 
and  abraided  material  of  the  paveinent  lodg- 
ing in  the  open  fissures.  .'X  repetition  of  the 
process  caused  a  progressive  lengthening  of 
the  pavement.  During  a  period  of  .52  days, 
one  set  of  measurements  showed  the  combined 
effect  of  decrease  in  temperature  and  progress- 
ive increase  in  width  of  crack  amounted  to 
.03i).5.  practically  four  hundredths  of  an  inch. 
This  occurred  on  a  pavement  which  had  been 
laid  about  four  months.  The  crosswise 
gage<l  lengths  on  the  same  street,  and  dur- 
ing the  same  period  of  time,  contracted  regu- 


larly with  lowering  of  temperature,  the  ma.xi- 
mum  amount  observed  being  .iMKW. 

.\  number  i>f  earlier  determinations  on  the 
co-etficient  of  e.xpansion  of  building  brick 
gave  a  value  in  the  vicinity  of  .000(M)4il  per 
degree  F.  This  value  seems  to  fit  the  present 
tests  fairly  well.  The  observed  changes  were 
somewhat  less  than  called  for  by  the  above 
value  of  the  co-efiicient.  but  the  actual  range 
in  temperature  of  the  brick  was  not  ascertained 
with  precision.  Surface  temperatures  of  the 
brick  work  were  used,  and  not  unlikely  the 
range  in  mean  temperature  was  less  than  the 
recorded  amount. 

Taking  the  observations  as  they  were  made, 
the  contraction  of  the  -10  ft.  roadway  of  Euclid 
Ave.,  for  a  range  in  temperature  of  100°  F., 
was  .1114;?  and  .1101  in.,  respectively,  at  two 
sections  of  the  roadway.  The  contraction 
called  for  on  the  basis  of  the  above  mentioned 
value  of  the  co-efficient  would  be  .1020  in. 
That  is  the  total  amount,  one-half  of  which 
might   be  considered  as  affecting  each  side. 

During  sunny  days  the  temperature  of  the 
pavement  naturally  goes  considerably  higher 
than  the  temperature  of  the  air  a  few  feet 
above  it.  Observations  on  this  feature  showed 
a  difference  of  38°  on  one  occasion.  The 
temperature  of  the  air  was,  on  the  day  in 
(Uiestion.  f)4°.  4  ft.  above  the  paveinent.  On 
the  pavement,  in  the  shadow  of  the  curb,  it 
was  (>0°.  In  a  freshly  drilled  pocket  for  a 
reference  pin,  on  the  sunny  side  of  the  street, 
the  temperature  was  8.")°,  while  in  the  sun,  at 
the  angle  of  the  pavement  and  curb,  the  ther- 
mometer rose  to  102°. 

In  the  laying  of  a  cement  grouted  pavement 
a  critical  i)eriod  is  encountered  at  the  very 
outset,  during  which  care  must  be  exercised 
just  as  in  every  cement  structure,  in  order  to 
avoid  the  formation  of  incipient  cracks  before 
the  cement  grout  has  had  time  to  set  and  ac- 
quire strength.  On  account  of  the  excess  of 
water  used  in  making  grout  the  setting  is 
much  retarded,  and  several  days  may  elapse 
liefore  a  substantial  degree  of  hardness  is  ac- 
quired. 

During  this  period  thejavcment  should  re-  ' 
main  at  a  constant  temperature,  if  it  were  pos- 
sible, day  and  night.  .\  drop  of  20°  calls  for 
a  contraction  of  about  one-tenth  of  an  inch  in 
a  length  of  100  ft.  It  is  a  fortunate  circum- 
stance in  laying  a  pavement  when  a  minimum 
range  in  temperature  is  experienced  during 
the  first  48  to  9(!  hours  after  grouting.  In- 
cipient cracks  have  been  developed  at  a  very 
early  period  following  the  grouting,  resulting 
in  injury  to  the  street,  even  before  it  was 
opened  to  traffic.  Hot,  sunny  days,  followed 
by  cool  nights,  are  menacing  to  freshly  grouted 
pavements. 

Transverse  cracks  have  been  started,  which 
ultimately  extended  across  the  street,  by  the 
influence  of  the  end  joints  of  the  edge  stones 
against  which  the  pavement  was  laid.  The 
usual  manner  of  laying  pavements,  with  joints 
broken  in  one  direction  only,  affords  favorable 
paths  for  cracks,  once  started,  to  extend  from 
curb  to  curb. 

Recently  an  opportunity  was  furnished  for 
inspection  of  the  streets  of  the  city  of  Pana- 
ma, where  brick  pavements,  cement  filled,  have 
been  laid  from  five  to  six  years.  The  pave- 
ments were  without  expansion  joints  at  the 
sides.  There  are  no  street  car  tracks  in  Pana- 
ma. The  pavements  are  in  very  fine  condi- 
tion. In  one  place  only  were  cracks  of  any 
kind  noticed. 

.\t  Panama  the  temperature  is  quite  high 
throughout  the  year,  and  while  the  nights  are 
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cool,  still  the  drop  in  temperature  is  not  great. 
It  is  believed  that  equable  thermal  conditions 
have  contributed  toward  maintaining  the  in- 
tegrity of  these  pavements,  and  that  pave- 
ments in  southern  climates  should  in  general 
be  aided  by  the  smaller  range  in  temperatures 
over  those  experienced  in  northern  climates. 

In  conclusion,  the  results  now  available  point 
to  the  undesirability  of  bonding  the  pave- 
ments with  street  car  tracks,  excepting,  possi- 
bly, those  of  the  very  best  construction. 
Cracks  parallel  to  and  adjacent  to  the  tracks 
are  likely  to  develop  if  the  pavement  is  called 
upon  to  follow  the  usual  elastic  depression  of 
the  rails.  Obviously  there  can  be  no  lateral 
thrust  to  the  pavement  if  the  rails  are  left 
free  to  depress. 

The  strain  measurements  show  that  trans- 
verse expansions  and  contractions  proceed  with 
greater  regularity  than  longitudinal  move- 
ments. A  pro.gressive  change  in  length  or 
creep  of  a  portion  of  the  pavement  is  due  to 
alternate  changes  of  temperature,  open  cracks 
being  partly  filled  with  abraided  material  and 
prevented  from  closing  when  a  rise  in  tem- 
perature occur?. 

Cautionary  warning  is  found  in  the  behavior 
of  pavements  which  have  developed  transverse 
cracks  in  the  early  stages  after  grouting.  At 
this  time  exposure  to  a  wide  range  in  tem- 
perature is  undesirable. 

Pavements  are  probably  benefited  by  a  cer- 
tain amount  of  compressive  stress  in  a  longi- 
tudinal direction.  Transverse  cracks  will  be 
kept  closed  so  far  as  possible,  and  if  the  com- 
pressive stress  is  not  excessive,  spalling  would 
not  be  induced.  The  open  ends  of  paved 
streets,  having  no  buttresses  to  take  Ae 
thrust,  may  be  expected  to  develop  transverse 
cracks. 

The  minimum  amount  of  crowning  neces- 
sary to  turn  the  water  is  advantageous  to  en- 
able the  pavement  to  resist  compressive  stress- 
es without  causing  rupture  during  spells  of 
sudden  heating.  Bends  and  reversed  curves 
in  streets  are  disadvantageous  to  the  pave- 
ments. 


Prepared  Filler  Method  of  Constructing 
Bituminous  Macadam. 

Two  methods  have  been  used  commonly 
in  the  construction  of  bituminous  macadam — 
the  penetration  method  or  the  mixing  meth- 
od. A  third  method,  known  as  the  prepared 
filler  method,  has  also  been  used.  This  last 
method  is  new  in  this  country.  The  follow- 
ing description  of  it  is  taken  from  a  bulletin 
of  the  United  States  Office  of  Public  Roads, 
prepared  by  Charles  H.  Hoyt,  Superintendent 
of  Construction  in  that  office : 

The  actual  construction  is  carried  out  very 
much  the  same  as  the  plain  water-bound  ma- 
cadam is  built ;  that  is,  the  foundation  course 
is  exactly  the  same  as  for  a  plain  macadam. 
Then  the  top-course  stone,,  varying  in  sizes 
from  %  in.  to  2  ins.,  is  spread  evenly  to  a 
depth  of  3  or  4  ins.,  as  may  be  specified  for 
the  depth  of  the  top  course  while  loose.  The 
next  step,  and  while  the  top-course  stones  are 
still  loose,  is  to  apply  a  layer  of  prepared 
filler  spread  evenly  over  them  to  a  thickness 
equal  to  about  four-tenths  to  five-tenths  the 
depth  of  the  layer  of  loose  stone. 

The  prepared  filler  is  made  in  the  follow- 
ing way:  To  1  volume  of  stone  chips  or  pea 
gravel,  varying  in  sizes  from  %  to  %  in., 
are  added  about  40  per  cent  by  volume  of 
clean,  sharp  sand  and  from  10  to  15  per  cent 
(by  volume  of  the  stone  chips  or  gravel)  of 
bituminous  binder,  which  may  be  of  anv 
kind  or  quality  that  would  be  used  by  the 
penetration  or  mixing  methods,  although  it 
w^ould  probably  be  of  no  advantage  to  use  bv 
this  method  the  lightest  grades  of  those  bind- 
ers that  are  specified  for  the  penetration 
method.  The  stone  chips  or  pea  gravel,  sand, 
and  bituminous  binder  are  heated  or  not  as 
may  be  required  to  secure  a  uniform  mixture, 
and  then  they  arc  thoroughly  mixed  together 
either  on  a  board  with  shovels  or  in  a  ma- 
chine mixer.  After  the  layer  of  prepared  fill- 
er has  been  spread  over  the  top  course  of 
stone,  it  is  then  worked  down  into  that  course 
with    rakes,    or    by    harrowing    with    a    light 


steel  spike-toothed  harrow  the  teeth  of  which 
are  about  Va  in.  square,  set  close  together, 
and  about  3  ins.  in  depth.  The  harrowing 
should  continue  only  until  the  top-course 
stone  begins  to  appear  through  the  layer  of 
the  prepared  filler,  and  then  the  surface  is 
rolled  with  a  10-ton  roller  until  it  is  firm. 
More  of  the  prepared  filler  may  be  sprinkled 
over  the  surface  to  cover  bare  spots  as  the 
rolling  progresses,  and,  if  desired  after  the 
first  rolling  has  been  finished,  a  surface  coat 
about  %  in.  in  thickness  of  the  prepared  filler 
maj'  be   applied   and  the   surface   rerolled. 

Two  sections  of  road — one  50  ft.  long,  the 
other  75  ft.  long  and  16  ft.  wide — were  built 
by  this  method  under  the  supervision  of  Mr. 
Hoyt  in  September,  1910,  at  Ithaca,  N.  Y., 
on  East  .A.ve.,  passing  Cornell  University 
campus.  On  the  50-ft.  section,  after  the  first 
rolling  had  been  finished,  a  paint  coat  of 
about  Vz  gal.  of  oil  asphalt  per  sq.  yd.  was  ap- 
plied and  covered  with  stone  chips.  On  the 
75-ft.  section  a  surface  coat  about  %  in.  thick 
of  the  prepared  filler  was  applied  as  de- 
scribed above.  An  oil  asphalt  binder  was 
used  for  the  50-ft.  section  and  a  cut-back  oil 
asphalt  was  used  for  the  T5-ft.  section.  These 
two  sections  are  now  (January,  1912)  in  ex- 
cellent condition.  By  using  the  proportions 
of  materials  stated  for  the  prepared  filler — 
that  is,  1  volume  of  the  stone  chips  or  gravel, 
40  per  cent  of  sand,  and  10  per  cent  of  bitu- 
minous binder,  there  are  required   for  a  layer 

1  in.  thick  over  1  sq.  yd.  of  road  surface  the 
following  amounts  of  material ;  0.028  cu.  vd. 
of  chips,  0.0112  cu.  yd.  of  sand,  0.0028  cu.  yd. 
of  bitumen,  or  0.567  o-al.  per  sq.  yd.  If  15 
per  cent  of  bitumen  is  used,  then  0.85  gal. 
per  sq.  yd.  is  required.  Assuming  that  a  layer 

2  ins.  in  depth  of  the  prepared  filler  is  used, 
the  10  per  cent  filler  will  require  1.1-34  gals, 
of  bitumen  per  sq.  yd.  of  road  surface,  and 
the  15  per  cent  filler  will  require  1.7  gals,  of 
bitumen  per  sq.  yd.  The  sand  is  used  to  serve 
a  twofold  purpose,  one  of  whicli  is  to  fill  a 
part  of  the  voids,  and  the  other,  which  is  the 
principal  reason  for  its  use,  is  to  control  the 
consistency  of  the  mixture  so  that  it  can  be 
manipulated  freely.  The  amount  of  sand 
required  can  be  determined  by  a  few  trials 
and  will  vary  with  the  kind  and  amount  of 
binder  used.  It  is  better  to  harrow  or  rake 
the  prepared  filler  into  the  top  course  as  soon 
after  the  filler  is  spread  as  possible;  however, 
no  difticulty  was  experienced  in  harrowing 
in  a  section  of  the  filler  that  had  lain  two 
hours  after  it  was  spread.  Some  advantages 
of  the  prepared  filler  method  are:  (1)  The 
amount  of  stone  that  is  required  to  be  heat- 
ed is  about  one-half  or  less  than  the  amount 
required  to  be  heated  by  the  mixing  method, 
thus  reducing  cost  and  saving  time  over  the 
all-mixing  method.  (2)  The  amount  of  bitu- 
men required  is  less  than  by  the  penetration 
method.  The  amount  used  can  be  well  con- 
trolled and  but  very  little  wasted.  (3)  The 
prepared  filled  can  be  applied  evenly,  and 
when  worked  into  the  top  course  it  fills  the 
voids  and  thus  makes  the  surface  compara- 
tivelv  solid  and  durable.  (4)  The  manipula- 
tion of  the  prepared  filler  is  rapid  and  con- 
venient. The  heating  and  mixing  can  all  be 
done  at  one  place,  such  as  the  crusher  site, 
and  the  prepared  filler  hauled  to  the  road 
where  it  is  to  be  applied.  (5)  The  prepared 
filler  can  be  spread  practically  as  well  as  dry 
screenings,  and  thus  it  is  an  economical  and 
practical  method  of  applying  the  bituminous 
binder,  and  the  results  obtained  are  a  solid 
and  substantial   road. 


Garbage  Collection  in  Berlin. — In  every 
building  in  Berlin,  Germany,  large  sheet 
iron  tanks  or  buckets  are  placed.  The  daily 
refuse  is  thrown  into  these  tanks,  which  are 
r.-ipahle  nf  holding  1(X)  or  200  lbs.  of  ashes 
and  garbage,  and  which  close  with  a  lid. 
The  ashes  and  garbage  are  placed  in  sep- 
arate receptacles.  On  certain  mornings  of 
the  week  the  tanks  are  collected  by  wagons 
accompanied  by  three  or  four  men.  A 
chain  elevator  is  arranged  so  that  a  bucket 
can  be  placed  upon  a  shelf  on  the  side  of 
the  wagon  and  then  raised  and  dumped 
into  the  wagon. 


A  New  Method  of  Making  a  D  m  i 
"Brow"  Pavement.      \    ^' 

One  of  the  causes  of  the  high  cost  ol  ■  " 
linins  street  car  tracks  in  rifi»c  ;- .l  r"l' 


tainmg  street  car  tracks  in  cities  is  the' 
constant  expense  of  repairing  the  n-' 
along  the  rails— the  "brow."     Under  t''"'" 
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constant   expense    of    repairing  the  "p;'""'*' 
-ails— the  "brow."     Under  tf|„  a 
of  passing  car  wheels,  the  rails  bend  ■ 


ties    compress    slightly,    but   enough" tj 
a  movement  of  the  pavement  as  far  ouiT 
ends    of    the    cross-ties.     It    is   oft  nL !f 
though  slight,  motion  that  tends  to  disii, 
the    "brow"    pavement.        The    disinteS 
often  occurs  in  a  surprisingly  short  lin,„ 
ticularly    where    there    is    much   wet  J" 
or   where   streets   are   frequently  sprinl<l  ^' 
flushed,    for  the  water  that  penetrates" .r 
sand  cushion  beneath  a  block  pavement  [on 
brick  or  wood)    is  pumped  up  again    iif' 
passing  wheels  and  brings  the  sandcus,!,'.' 
the  surface.  ' 

In  our  issue  of  April  10,  we  publisi 
article  by  Mr.  W.  W.  Marr,  Am.  Soc.  ! 
giving  an  excellent  solution  of  the  proln'  - 
making  a  "brow"  more  permanent.  Wior  ' 
with  Mr.  Marr  in  the  belief  that  he  haiv  ' 
"the  best  solution  so  far  advanced,  of  tldjl-. 
culty  of  maintaining  pavements  alongi^.i 
railway   tracks." 

Mr.  _  Marr's    method    of    constructii  t  ■ 
"brow"  is  as  follows : 

(1)  Give  the  concrete  base  a  side  si.    ^ 
1  in.  in  the  first  12  ins.  outside  the  rai 

(2)  Upon  the  concrete  base  lay  -., 
cushion,  and  upon  this  lay  creosotci 
blocks  to  form  the  "brow." 

(3)  Roll  and  tighten  up  the  blocks,  tt  r 
move   both    the    "brow"   blocks  and  tlKar- 
cushion,   carefully   laying  the   blocks  ojisi' 
the  places  they  w^ere  taken  from. 

(4)  Mix    the    sand    cushion    with    Cier 
forming  a  very  dry   1 :3  mortar,  and  p  tl. 
rnortar   back    on    the    concrete.    .i\lso  pe 
similar    mortar    filling    between    the   w 
the  rail  and  the  wood  blocks. 

(5)  Relay  the  wood  blocks  in  the  "hu." 
It  seems  desirable  to  smooth  and  corte 

the  mortar  with  a  finishing  tool  such  as  iise 
in  cement  wall  work. 

This  method  of  construction  has  be 
use  in  Chicago  for  three  years  with  exile: 
results,  and  creosoted  wood  blocks  i  tl 
"brow"  thus  laid  are  smooth  and  super  • 
"brows"  of  granite  blocks,  certainly  in  fnto 
from  noise  and  probably  also  in  dura  it 
Even  where  wood  blocks  were  not  as;ri 
fully  laid  in  the  "brow"  as  described  ;n 
there  are  many  streets  where  they  are  ine: 
feet  condition  after  7  or  8  years  of  hard  :\ 
ice.  In  other  places  wood  block  "brows'iii 
in  the  old  way  on  sand  cushions,  have  gc  i 
pieces  in  6  months. 

The  mortar  bed,  very  careful  laying,  se'o 
by  relaying,  a  pronounced  side  slope,  audi 
use  of  creosoted'  wood  blocks  constitufh 
combination  that  is  believed  to  .give  the  ^^ 
durable  "brow"  pavement  yet  devised. 


Experience  of  the  South  Park  Comis- 
sion,  Chicago,  with  Bituminous 
Material  in  Road  Work. 

The  commissioners  of  the  South  Park  .i- 
tem  of  Chicago  have  under  their  control  :'i" 
60    miles    of    drives,   including  various  bit 
vards  and  park  drives.     The  traffic  over  :St 
drives    varies    from    a    maximum    of    1 00- 
vehicles    per    24    hours,    of    which   4,000  re 
heavily  loaded  teams,  w-hich  extreme  condi: 
occurs  in  the  northern  end  of  Michigan  .f 
down   to   a    minimum   of   a   few   hundred  i 
hides  on   the  more   remote  boulevards,  w'! 
carry   no  through   traffic.     The  comparat  ly 
few    miles   of   boulevard    in    the   down  I'n 
district  carrying  the  heavy  down  town  tr  • 
such    as   the   northern   end   of   Michigan    ' 
and  Jackson    St.,  have   long  been  paved    ■' 
substantial    way.    and   will    not   he  consid'd 
here.     Of  the  60  miles  of  drives  in  the  sysn- 
90  per  cent  is  paved  either  with  plain  w:" 
bound  macadam  or  a  bituminous  wearing   - 
face    supported     on     macadam.     The  w;'- 
bound  macadam  surfaces  are  bein"'  mainta  a' 
in   a    usable   condition    with   as   little  cost  s 
practicable    until    such    time   as   they  can  ■ 
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bituminous    wearing    surface.      The 
traffic  on  tlie  principal  park  drives  and 
boulevards    through     the     residentiaj 
at   an    average    distance    of    6    or   7 
om  the  center  of   the   city,   amounts 
3,000  to  5,000  vehicles  per  24  hours, 
age    fair    weather,    but    this    may    be 
decreased  during   bad   weather   condi- 
greatly    increased    on    Sundays    and 
during  tine  weather.     .As  trathc  teams 
eluded,  at  least  75  per  cent  of  tlie  ve- 
—  automobiles,  but,   on  the  numerous 
.;   streets,  the  general   traffic  moves 
J  across  the  boulevards,  and  must 
add  to  the   foregoing   tigures  and   reck- 
d  jth  in  considering  the  elTects  of  tralfic 
thjpavement  surfaces. 
t  le  informal   discussion  on   Road   Con- 
'    and  Maintenance,  held  last  January, 
auspices   of   the   American   Society 
I'.ngineers,    Mr.    Linn    White,    chief 
..f    Soutli    Park    Commission,    de- 
experiences  of  the  commission  in 
i  bituminous  materials  on  the  above 
park    road    system.      This    portion 
cussion   was  reprinted   in   the    Pro- 
t  the  Society,  Vol.  XXXVIII,  No.  3, 
m  which  has  been  taken  the  matter 
cle. 
j   bituminous  treatment   for  prcserv- 
tJ  mecadam  surfaces  was  begun,  in   an 
ei  lental  way  at  first,  but,  under  the  com- 
iti  ly  dense  traffic  conditions,   experience 
vidly  gained.     The  emulsions  and  light 
which  were  tried  were  quickly  aban- 
luse    of    constant    complaint    from 
^  about  the  resulting  sloppy,  disagrce- 
•    nditions  of  the  drives,  as  well   as  the 
ut  of   these    materials    to   add    much,    if 
nding  value  to  the  surface.     Most  of 
rcadam  was  of  limestone,  of  none  too 
J  I  ouality,  which  wore  and  disintegrated 
ii||  under   the   increasing   traffic,   and   re- 
iicthinc  of  more  positive   cementing 
:  could  be  obtained  from  the  lighter 
oituniinous  material.     The  first  ap- 
cess  was  with  Tarvia  of  the  grade 
:   sold  as  "A."     In  the   first  experi- 
H'he  tar  was  applied  to  the  completed  and 
t    cd  surfaces  of  the  macadam  and  cov- 
a  top  dressing  of  limestone  screen- 
securing  a  well-defined  cushion  coat 
cii    penetration   as     good     luck     might 

18 

"  ;   and    1907,   290,000   sq.   yds.    m    the 

rk    System    were    surfaced    in    this 

t  an  average  cost  of  5.7  cts.  per  sq. 

l|  the  bituminous  surface  alone,  and  19.5 

'r   sq.   yd.    including   the    necessary    re- 

■  f   the    macadam   and    the   addition, 

iises,  of  variable  quantities  of   new 

1,    i  he   quantity   of   bituminous   material 

ri  as  from  %  to  %  gal.  per  sq.  yd.     The 

]I  were  variable  and  not  always  encour- 

H    When    the    macadam    was    somewhat 

jjor  had  an   excess   of   fine   material   in 

cjiposition,  the  penetration  was  indiffer- 

iid    the   surface    scaled    off,    sometimes 

111  a  few   weeks.     The  first   improvement 

.  I   use  clean  limestone  chips   for  the  top 

and   the   next   was  to   finish   up  the 

~o   that   there    would   be    plenty    of 

..jids  to  secure  penetration.     In   1907, 

jcessity  and  means  of  securing  penetra- 

ilere   beginning   to   be    understood,    and 

]  rk  of  this  vear  was  much  more  success- 

Un  that  of  '190(5. 

1  first  section  of  work  done  in  Chicago, 
dinif  what  are  now  recognized  as  correct 
qition  methods,  was  in  .August,  1907.  on 
:l;an  Ave.   from  41st  to  4-2d   Sts.      Here 
;  led  a  speciallv  prepared  grade  of  Tarvia, 
a'Ut  1.20  gravit\  at  G0°  R,  corresponding 
wit  was  soon  afterward  put  on  the  mar- 
Farvia   "X."     The  quantity  used   was 
per  sq.  yd.,  and  the  cost  was  approxi- 
'    31   cts.   per   sq.    yd.,   including   H^    in. 
'.V  stone.     This   produced   a   fairly   sub- 
il  surface,  but   it  was   torn  up   in   1909 
count   of    carrying    through    a    uniform 
.•cment. _    It   was   not   worn    out   after   2 
of  service,  but  had  developed  some  dis- 
ced spots,  and  had  the  fault  of  bleeding 
I   the  hot   summer  sun,   leaving  it   sticky 
hot    and    glassy    when    cold.      If    pro- 
had  been  made  for  a  somewhat  deeper 


penetration,  or  if  niotc  fine  material  had 
been  rolled  in  when  tirit  constructed,  so  that 
there  would  not  have  been  as  much  bituminous 
material  near  the  surface,  this  condition  might 
have   been  improved. 

Other  materials  than  Tarvia  were  used  for 
penetration  work,  principally  oils  with  heavy 
asphaltic  contents  requiring  about  200"  of  heat 
for  application.  One  section  of  Grand  Boule- 
vard surfaced  in  Uiis  way  with  California 
maltha  of  1  gal.  per  sq.  yd.,  at  a  cost  of  23 
cts.  per  sq.  yd.,  without  tlie  use  of  any  new 
stone  except  the  top  dressing  of  stone  chips, 
waved  and  rutted  so  badly  under  traffic  as  to 
be  at  times  almost  impassable.  Repeated  roll- 
ing, with  a  liberal  application  of  screenings, 
failed  to  cure  the  defect,  and  the  road  was 
torn  up  in  1909.  An  analysis  of  the  trouble 
indicates  that  it  was  due  to  insufficient  pene- 
tration in  the  old  and  dirty  macadam,  and  to 
the  presence  of  too  much  tine  mineral  matter. 
On  a  layer  of  clean  coarse  stone  the  results 
would  undoubtedly  have  been  more  satis- 
factory. 

In  1908,  about  200,000  sq.  yds.  of  penetration 
work  were  laid.  lO.OtH)  sq.  yds.  being  laid  by 
the  mixing  method,  following  some  previous 
small  experiments.  Some  of  the  penetration 
work  of  1907  was  given  a  second  coat  of 
Tarvia  of  about  %  gal.  per  sq.  yd.,  which  had 
the  effect  of  adding  a  cushion  coat  without 
securing  any  penetration  except  where  the 
surface  was  disintegrated.  A  second  and  even 
a  third  coat  m.iy  be  added  with  success,  if 
there  is  a  substantial  structure  of  sound  stone 
beneath;  otherwise  a  shifting,  unreliable  sur- 
face will  be  obtained.  Of  the  penetration 
work  done  in  1907  and  1908,  amounting  tn 
350,000  sq.  yds.,  there  remains  in  use  about 
100,000  sq.  yds.,  of  which  34,000  sq.  yds.  will 
have  to  be  replaced  with  a  new  surface  in 
1912.  None  of  the  1905  and  1906  work  re- 
mains, and  none  of  the  1907  and  1908  penetra- 
tion work  on  street  intersections,  where  mis- 
cellaneous traffic  crosses  the  boulevards.  All 
the  100,000  sq.  yds.  mentioned  as  being  still 
in  service,  is  where  traffic  is  restricted  and 
is   principally   rubber-tired. 

.As  previously  stated,  in  1908  the  first  sur 
facing  was  done  by  the  mixing  method, 
amounting  to  about  10,000  sq.  yds.  No  satis 
factory  machinery  seemed  to  be  available  for 
mi.xing,  unless  standard  asphalt  paving  plants 
were  considered,  and  hand-mixing  was  recog- 
nized as  being  too  expensive  and  slow.  .-Xl 
the  beginning  of  the  season  of  1909,  there 
was  on  the  market  a  portable  plant  manufac 
tured  by  the  Link  Belt  Co.,  of  Chicago,  which 
embodied  all  the  essential  parts  of  an  asphalt 
paving  plant  mounted  on  one  truck.  The  South 
Park  Commissioners  purchased  two  of  these 
plants,  which  have  been  kept  in  use  during 
the  seasons  of  1909-10-11,  and,  up  to  date, 
about  435,000  sq.  yds.  of  mixed  bituminous 
wearing  surface  have  been  laid  with  them, 
principally  on  the  old  macadam.  A  compara- 
tively small  amount  has  been  laid  on  a  new 
macadam  base,  but  tlie  method  of  construction 
was  the  same.  The  methods  of  doing  the 
work  have  progressed  from  experiment  to 
experience,  and  from  experience  to  what  may 
be  considered  established  practice,  in  a  proc- 
ess of  evolution  somewhat  similar  to  that 
previously  described  for  the  pouring  and  pene- 
tration methods.  More  attention  is  now  given 
to  preparing  the  base  with  a  coarse,  open,  and 
grainv  top.  into  which  the  surfacing  mixture 
mav  be  forced.  In  the  earlier  work  the 
macadam  surface  was  left  comparatively 
smooth,  and  dependence  was  placed  on  the 
composition  of  the  mixture  and  the  stability 
of  the.  binder  to  prevent  the  shifting  of  the 
surface. 

The  bituminous  wearing  course  in  most  of 
the  work  has  been  made  2  ins.  thick,  in  some 
iVo  in.,  and  in  a  small  quantity  about  1  in. 
The  later  conclusions  are  that  a  comparatively 
thin  and  completely  waterproof  wearing  sur- 
face, with  a  strong,  coarse  layer  of  stone 
keving  it  to  the  macadam  base  and  giving 
lateral  stability,  is  the  most  logical,  economical 
and  successful  construction,  the  layer  of 
coarse  stone  corerspondinc  somewhat  to  the 
hinder  course  in  shcet-asohalt  pavements. 
The  thickness  of  the  wearing  surface  may 
be    varied    in    the   judgment    of    the    engineer 


to   meet   the   stress  of   traffic  and   amount  of 
money  available. 

Careful    records    of    cost    have    been    kept 
and  may  be  concisely  stated  as  follows : 
Materials  and 
Labor.  supplies.  Total. 

2       In.  thick $0.1G  JU.St;  $0.52 

He  In.  thick 0.14  0.2.S  0.42 

1       In.   thick 0.12  0.20  0.32 

These  figures  do  not  include  the  preparation 
of  the  base,  overhead  charges,  or  interest  and 
depreciation.  The  same  is  true  of  any  other 
figvlres  of  cost  mentioned.  The  cost  of  labor 
and  supplies  in  Chicago  probably  does  not 
vary  materially  from  that  in  any  other  large 
city  in  the  United  States,  and  the  costs  given 
above  are  based  on  the  following  average 
prices  of  materials  used  in  the  wearing  sur- 
face: 

Road  asphalt,  per  ton $20.00 

Crushed  limealoiie,  per  cu.  yd 1.6.'> 

Sand,  per  cu.  jd l.Oo 

The  bituminous  cements  used  have  been 
asphaltic  compounds,  natural  asphalts,  and, 
to  a  limited  extent,  refined  tar  of  from  1.20 
to  1.29  gravity  at  60°  F. 

.Ml  the  surfacing  done  by  the  mixing  method 
during  the  past  4  years,  beginning  with  1908, 
is  giving  good  service  with  less  than  one-half 
of  1  per  cent  of  repairs  up  to  date.  Some 
weaknesses  of  construction  have  developed  at 
certain  points  where  the  stress  of  traffic  has_ 
been  the  greatest,  and  have  caused  the  small 
amount  of  repairs  referred  to.  On  some  of 
the  earlier  pieces  of  work,  surface  cracks 
or  checks  have  appeared,  but  it  is  believed 
that  the  better  methods  of  construction,  par- 
ticularly the  use  of  the  coarse,  open-stone 
base,  have  to  a  large  extent  overcome  this 
tendency.  The  two  other  Park  Commissions 
in  Chicago,  the  West  Park  Commission  and 
the  Lincoln  Park  Commission,  have  adopted 
the  same  methods  for  surfacing  macadam,  and 
are  using  the  same  machinery  for  mixing  and 
preparing  the  material.  Altogether,  there  has 
been  laid  in  Chicago  by  the  three  Park  Boards 
nearly  1,000,000  sq.  yds.  by  the  mixing  method. 

In  its  meetings  of  the  last  three  years  the 
organization  of  Citv  Officials  for  Standardiz- 
ing Paving  Specifications  has  adopted  specifi- 
cations for  work  of  this  class,  under  the 
name  of  "Bituminous  Concrete,"  based  prin- 
cipally on  Chicago  practice. 

In  conclusion,  it  may  be  said  that  the  addi- 
tional cost  of  surfacing  by  tlic  mixing  method 
over  first-class  construction  by  the  penetration 
method  is  so  slight,  and  the  advantages  of 
uniform  results  and  longer  service  attained 
are  so  considerable,  that,  everj'  municipality 
should  look  carefully  into  it  before  deciding 
on  the  inferior  method.  It  is  probably  true 
that  it  should  not  supersede  the  penetration 
method  in  all  cases,  but  where  there  is  a 
growing  traffic,  urban,  suburban,  or  inter- 
urban,  it  will  be  the  better  method  of  con- 
struction. 


Current  Practice  in  Fixing  Pavement 
Crowns. 

Contributed  by  Daniel  B.  Goodsell.  Assoc.  M 
Am.  Soc.  C.  E.,  21  Park  Row,  New  York  City 
In  a  recent  investigation  made  by  the  writer 
for  the  Department  of  Public  Works,  Borough 
of  Manhattaan,  New  York  City,  to  ascertain 
the  current  practice  in  fixing  crowns  for 
pavements  in  cities  of  the  United  States  which 
have  a  population  of  more  than  30,000  the 
following   conditions   were   disclosed. 

Methods  Used  to  Ascertain  Height. — More 
than  one-half  the  cities  with  which  communi- 
cation was  had,  112  in  all,  determine  the 
height  or  amount  of  crown  in  the  field,  suit- 
ing it  to  local  conditions  of  kind  of  pavement, 
grade,  differing  heights  or  curbs  and  degree 
of  repair  in  which  the  street  is  kept.  It  is 
customary  to  assign  a  rise  of  a  number  of 
inches  to  the  street  width,  this  rise  being 
proportioned  to  the  before  mentioned  condi- 
tions, the  usual  practice  being  to  decrease  the 
crown  as  the  grade  increases.  The  crown 
for  asphalt,  bitulithic  or  other  smooth  mono- 
lithic pavements  was  given  as  follows : 

IV  IV  W 

Maximum minimum  and  average  — 

5R  100  67 

On  a  roadway  width  of  30  ft.  this  indicates 
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a    variation    between    the    limits    of    3%    and 
6  ins.,  the  average  being  5V4  ins. 

The  formula  devised  by  the  late  .Andrew 
Rosewater,  City  Engineer  of  Omaha,  is  the 
one  most  employed  to  fix  crowns.  It  has  as 
factors  the  roadway  width  and  gradt  and 
decreases  the  crown  as  the  grade  is  increased. 
Its  w'ide  use  is  probably  due  to  the  publicity 
which  it  has  received  and  to  the  principle, 
pretty  generally  recognized  by  higiiway  engi- 
neers, that  the  crown  should  decrease  to  ac- 
cord with  increased  grade.  The  formula  is 
as  follows : 

lV(lW  —  iP) 

H^ where      /('  =  roadway, 

5.000 
i^^per  cent  grade. 

The  cities  of  Baltimore.  .Spokane,  Dubuque. 
Allentown  and  others  modify  the  formula  to 
suit  local  conditions.  Seventeen  different  for- 
mulas were  found  in  use,  some  of  tliem  being 
complicated  and  of  limited  application.  The 
rules  devised  by  Mr.  George  C.  Warren  are 
very  simple,  practical  and  easy  to  apply.  He 
recommends  tor  asphalt  and  otlier  smooth 
pavements  a  crown  of  1  in.  for  each  6  ft. 
of  width,  to  be  used  on  grades  under  2  per 
cent.  On  car  track  streets  the  width  to  be 
used  is  that  between  rail  and  curb.  For 
grades  between  2  and  4  per  cent  one-half  the 
crown  is  to  be  provided  and  above  4  per  cent 
one-third. 

The  amount  of  crown  is  in  some  cities 
affected  by  the  summits  which  are  made  in 
the  gutters.  These  have  the  effect  of  decreas- 
ing the  crown  and  a  greater  average  is  there- 
fore necessary  to  meet  the  drainage  conditions. 

Methods  of  Distributing  Crozvii. — The  para- 
bolic form  of  curve  is  preferred  in  30  out 
of  70  cities  in  which  a  preference  was  stated. 
The  probabilities  are  that  a  larger  percentage 
use  it,  its  popularity  being  due  to  the  very 
simple  manner  in  which  the  ordinates  are  de- 
termined. Six  cities  use  a  circular  curve 
and  two  use  a  parabolic  one  but  raise  or 
"peak"  the  middle  third  of  the  roadway  from 
%  to  1  in.  in  a  roadway  width  of  32  ft.  Mr. 
George  C.  Warren  gives  the  following  rule : 
"Provide  one-third  the  fall  between  crown  and 
the  quarter,  and   two-t!iirds  between  tlie   quar- 


ter and  curb."  By  this  rule  more  fall  is  pro- 
vided for  the  middle  of  the  street  and  less 
for  the  gutters. 

Most  of  the  formulas  given  by  the  city 
engineers  are  too  intricate  for  use  by  the 
foremen  and  others  who  actually  set  the  stakes 
or  marks  in  the  street.  Some  have  worked 
out  tables  for  different  street  widths,  grades, 
etc.,  but  at  times  unusual  conditions  are  en- 
countered wdiich  make  them  of  little  use  and 
a  ready  rule  desirable.  The  engineer  is  fre- 
quently limited  as  to  time  and  the  work  has 
to  be  done  at  once.  Some  of  the  fprmulas 
are  very  limited  in  their  application  and  a 
thorough  knowledge  of  their  limitations  is 
essential  to  a  proper  use. 

Xo  such  criticism  will  apply  to  Mr.  Warren's 
rule,  which  seems  to  be  unique  in  its  com- 
pleteness and  the  facility  with  wliicli  it  may 
be  applied. 

I'ariatian  of  Crown  witli  Grade. — Out  of  89 
cities,  57  per  cent  stated  that  the  crown  was 
decreased  as  the  per  cent  of  grade  increased. 
Xo  doubt  more  cities  would  so  proportion 
the  crown  were  it  not  that  a  number  are  flat 
and  find  no  need  for  it.  The  consensus  of 
opinion  and  the  practice  seem  to  favor  such 
a  decrease.  Seven  formulas  out  of  eleven 
recognize  grade  as  a  factor. 

Effect  of  Car  Tracks  on  Crozfn. — Out  of 
90  replies.  7-3  stated  that  the  tracks  were  set 
level  and  23  stated  that  the  outer  rails  on 
tangents  are  placed  from  %  to  1  in.  lower, 
dependent  apparently  on  the  crown  and  curb 
heights.  The  sides  of  a  car  track  street 
were'  stated  to  be  treated  as  separate  road- 
way's. Tlie  preference  seems  to  be  in  favor 
of  placing  the  rails  on  the  curve  of  the  crown 
in  order  to  facilitate  to  some  extent  the  drain- 
age, but  objection  to  this  is  no  doubt  met  on 
the  part  of  the  railroad  companies  on  account 
of  the  increased  wear  on  wheels  and  rails. 
The  fact  that  surface  drainage  of  the  railroad 
area  must  be  taken  care  of  by  the  railway 
company  possibly  tends  to  make  grading  re- 
ceive less  attention  by  the  average  city  engi- 
neer than  it  otherwise  would.  That  the  ap- 
pearance of  the  street  is  improved  by  a  slight 
drop  of  the  outer  rails,  say  '•;  in.,  will  probably 
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be    conceded,    especially    where   groo' 
are  used. 

Where  streets  of  differing  widths 
and  rails  are  necessarjly  at  same  (U,- 
the  crown  must  be  carefully  adjusted 
the  conditions,  and  rules  are  ditScult  L™']'' 
Where  a  different  kind  of  pavemenis  pj 
within  the  track  area  to  that  withd  ,  u 
as  brick  and  asphalt  or  bitulithic,  theL 
tion  has  been  made  that  the  areaK" 
the  tracks  be  made  to  slope  toward  lei 
in  order  to  prevent  water  from  folloL'th 
joint  of  the  two  kinds  of  pavements. 

Conclusions. — No  one  form  of  cur>see 
to  be  suitable  for  roadway  surface^f  '!« 
widths  for  the  reason  that  a  wide  adwa 
requires  more  fall  in  its  middle  thirto  m 
rid  of  the  water  rapidly.  It  would  em  to 
be  possible  to  establish  a  standard  ii  fj-i, 
width  of  street,  kind  of  pavement  angradc 
the  rate  of  fall  between  the  quarter '  i>  "^ 
quarter  points  and  center  or  gutters  tbe 
governing  factor.  At  no  place  sho]  t>i|> 
exceed  4  per   cent. 

The   amount  of   crown  given  by  tlR  ^ 
water    formula   and   its    various  modiat 
seems  to  be  too  great  for  average  cciit 
in   urban   streets,   lightly    traveled,  wl-e 
pavement  is  kept  in  good  repair. 

Too  much  emphasis  cannot  be  give;:o 
importance  of  making  traffic  records  tas, 
tain  the  amount  of  wear  in  a  given  tinui 
a  given  load  and  to  determine  the  diw 
repair  in  which  the  pavement  is  kept  .d  m, 
consequent    crown    required. 

Owing   to  the   fact   tliat   pavement  rfsfp. 
arc   being  perfected   more   each  year  \  • 
smoother  surfaces   result,  it  would  ajar 
if  the  crowns  for  the  various  kinds  tp; 
ments  should  approach  the  same  value  B' 
pavements   with   grouted   joints   are  n- 
so    as    to    require   the    same,   or  less  ac 
cffort  than  asphalt,  and  stone  block  pa  u; 
are    beginning    to    be    laid    with    closijo 
and  smooth  surfaces  which  approach  tlbr' 
That    all    jointed    pavements    should  -c 
more  crown  than  the  monolithic,  due    t: 
roughness,  will  be  conceded,  but  with  e 
proved  construction  the  difference  betwn 
two  should  be  smaller  than  heretofori 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTICnJ 


Methods  and  Cost  of  Flushing  Sewers. 

The  importance  of  flushing  sewers  in  which 
self-cleansing  velocities  do  not  exist  is  becom- 
ing more  widely  appreciated.  In  past  years 
some  excellent  studies  have  been  made  to 
determine  the  required  amount  of  flushing 
water,  the  effective  range  of  the  flushing  wave, 
and  the  frequency  of  fldshing.     Ver>   little  has 
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Fig.  1.  Merritt  Flush  Tank  with  Type  M 
Siphon,  for  Automatic  Flushing — Fitted 
with  Merritt  Regulator. 

been  published  heretofore  on  the  cost  of 
flushing  sewers  by  the  various  methods  in 
common  use.  The  present  article,  which  is 
based  on  information  supplied  this  journal  by 
the    Merritt    Hydraulics    Co.    of    New    York- 


City,   comprises   an   economic   study  of    sew'er 
flushing. 

METHOn.S  .\ND  .^PP.^RATUS  FOR  FLU.SHING  SEWERS. 

Flushing  consists  of  admitting  a  sudden  rush 
of  water  at  a  high  velocity  into  the  sewer. 
This  can  be  secured  by  collecting  water  in  a 
manhole  or  tank  and  then  suddenly  admitting 
it  to  the  sewer  by  (a)  opening  a  valve,  (b)  re- 
moving a  plug,  etc.,  or  (c)  breaking  an  air 
seal  or  lock  in  a  siphon.  Filling  and  discharg- 
ing the  tank  may  be  done  automatically,  semi- 
automatically,  or  by  hand. 

In  the  case  of  very  large  sewers,  the  sewage 
itself  may  be  used  instead  of  water  from  an 
outside  source.  Here  a  plug  or  gate  is  put  in 
the  outlet  and  the  incoming  sewage  allowed  to 
dam  up  in  the  bottom  of  the  tank  or  manhole. 
When  a  small  head  has  been  accumulated  it  is 
allowed  to  flow  down  the  sewer.  This  method 
of  flushing  has  several  drawbacks,  (a)  The  un- 
sanitary character  of  the  work.  (b)  the  high 
cost  for  label-.  (c)  the  time  required  for  the 
sewage  to  accumulate,  and  (d)  since  the  head 
can  be  built  up  it  is  limited  by  the  grade  of  the 
inlet  sewer,  a  low  flushing  velocity.  As  a  result 
flushing  with  accumulated  sewage  is  onlv  em- 
ploj-ed   on    mains   of  large   size. 

Hand  Flushing. — In  flushing  by  hand,  several 
methods  of  filling  can  be  used:  (1)  By  means 
of  a  water  cart:  (2)  by  a  hose  connection  to 
a  hydrant;  (3)  by  a  permanent  connection 
from  the  w-ater  main. 

.\  stopper  is  placed  in  the  outlet  of  the  man- 
hole or  tank  and  if  it  is  not  a  dead  end  of  a 
sewer  a  stopper  is  also  placed  ih  the  inlet. 

When  the  tank  or  manhole  has  been  filled  by 
the  water  from  the  cart,  from  the  connectioii 
to  the  hydrant  or  water  main,  it  is  shut  off, 
the  plug  or  similar  contrivance  removed  from 
the  sew-er  and  the  water  allowed  tr)  flush  it  out. 

.h'.tcmatic  and  Senii-Automatic  Flushing. — 
In  flushing  by  means  of  automatic  apparatus. 


water   is    fed    to   the   tank   by   a  servi'  pipe 
fitted    with    an    appliance    for   regulati;  ■' 
rate  of  feed,  and  discharged  by  some  lir 
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Fig.  2.  Merritt  Seml-Automatic  Flushank 
— Fitted  with  Merritt  Semi-Automat  Cut- 
off Valve. 

siphon,  which  flushes  when  the  wat(  has 
reached  a  "redetermined  level  in  tlieaTK. 
The  operation  of  the  siphon  is  entirely ut"- 
matic.  The  water  may  be  fed  to  the  t  <  '" 
a  continuous  stream  of  such  volume  tl  uie 
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and  discharges  entirely  automatically 

(rmined  intervals  of  24  to  48  hours. 

,  Ise  the  water  may  be  fed  only  when 

-sirejiu  that  flushing  occurs  at  any  frequency 


g.      The  Moise  Regulator  for  Controlling 
F?a   of  Feed  to  Automatic  Flush  Tanks. 


In  the  first  ease   a   regulator  con- 

leed  to  the  desired  rate,  and  in  the 

ise,   this   regulator   is    replace<l   liy   a 

vice   designed    to   permit   the   filling 

r,   opened   by   pulling   a   chain.     The 

I    follows   automatically,   and   at   the 

;    the    feed   is  automatically  cut   nfY. 

:   ;iame  implies  with  automatic  flush  tanks 

l.or  at  all   is  required.     With  the  use  of 

*  '^ff   valve    to   permit    semi-    automatic 

labor   is   necessary   but    it   is   merely 

I'ulling  a   chain   from  the   outside  of 

•    ik  by  means  of  a  hook  passed  through 

■  linhole  cover. 

\  lerritt  flush  tank  which  is  suitable  cither 
aomatic  or  semi-automatic  flushing,  when 
'     equipped   with   a    regulator   or   semi- 
cut-off   valve,   is   shown    in   Fig.    1. 
.iistallation    shown    the    flush    tank    is 
lied  with  a  Merritt  regulator  and  there- 
■I'is    automatic.     A    semi-automatic    flush 
ik  for   flushing   at   any    frequency   desired 
r  quipped   with    a    semi-automatic    cut-ofT 
V  is  shown  in  Fig.  2. 

\  Moise  regulator  which  is  used  to  control 
lite  of  feed  to  automatic  tanks  and  to 
"U  waste  of  water  by  too  frequent  flush- 
j  shown  in  Fig.  8.  This  device  also  in- 
tiir  into  the  bell  K,  of  the  siphon,  to  in- 
reliable  discharge  when  the  flushing  level 
I  ohed.  This  prevents  weeping  and  drib- 
-:  Water  enters  at  H,  E;  is  the  mud- 
t  C  the  nozzle  of  the  iiijector  discharg- 
later  to  B  into  which  it  carries  the  air 


4.      The    Merritt    Water    Regulator    for 
Automatic  Flushing. 

pped  i.n  passing  the  air  gap.  The  water 
air  are  fed  together  through  the  pipe  F, 
mating  under  the  bell  of  the  siphon. 
e  Merritt  water  regulator  for  controlling 
of  flush  water  to  tanks  with  overhead  or 
ted  type  siphons,  gives  automatic  flushing 
■edetermined  intervals.  This  regulator  is 
n  in  Fig.  4.  In  this  figure  J  is  the  inlet 
■vater,  E  is  the  mud-drum,  C  the  orifice 


controlhng  the  flow,  ai:.!  F  is  the  point  at 
which    the    water    is    di^cl-arged. 

The  Merritt  semi-aui..n,atic  cut-ofT  valve, 
for  operating  flush  tanks  n;  anv  frequency,  is 
shown  in  Fig.  ."..  This  device  can  be  installed 
in  existing  manholes  without  e.xtra  excavation. 
This  device  forms  the  semi-automatic  flush 
tnak  shown  in  Fig.  2.  The  operation  of  the 
tank  is  as  follow-s : 

-At  the  start  the  float  is  in  the  position  shown 
in  Fig.  •")  by  solid  lines,  that  is.  extended 
to  the  right.  In  this  position  the  weight  of  the 
float  holds  the  feed  valve  closed.  The  attend- 
ant passes  a  hook  through  a  hole  in  the  man- 
hole cover,  lifts  up  on  the  chain,  and  swings 
the  float  over  to  the  position  shown  hv  dotted 
lines.  This  opens  the  feed  valve  and  admits 
w.iter  to  the  tank. 

The  water  entering  the  tank  graduallv  fills 
It  and,  in  rising  carries  the  l)all  float  to  iiiter- 
inediate  positions.  The  water  rises  until  the 
ball  float  passes  beyond  the  point  of  dead  cen- 
ter The  float  is  counterweighted  and  as  the 
discharge  occurs  the  ball  float  falls  with  the 
water  level.  When  the  water  is  all  discharged 
the  float  has  resumed  its  original  position  an<l 
remains  there  until  it  is  again  lifted  bv  hand 
by  means  of  the  chains.  .\s  the  siphons  are 
entirely  automatic,  the  semi-automatic  tank 
may  be  operated  automatically  by  hooking 
up  the  chain  of  the  cut-off  valve,  thus  secur- 
ing continuous  feed. 

COST  OF  Fl.lSHlNG. 

Three  items  go  to  make  up  the  cost  of  sewer 
flushing:  (1)  Cost  of  water:  (2)  cost  of 
labor;  (3)  fixed  charges  against  the  appa- 
ratus. 

Items    1   and  2  are  independent  of  the   fre- 


a  tank  or  manhole  of  masonry  of  concrete  is 
required  in  all  the  methods  considered,  we  can 
eliminate  charges  on  that  investment.  The 
charges  against  the  investment  on  water  carts 
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Fig.  5.  Merritt  Semi-Automatic  Cutoff  Valve 
for  Operating  Flush  Tanks  at  Any  Fre- 
quency. 

quency  of  flushing,  that  is,  whether  flu.shing  is 
performed  once  a  day  or  once  a  month,  the 
cost  per  flush  for  water  and  for  labor  are  prac- 
tically the  same.  This  is  not  true  of  item 
■S.  The  fixed  charges  on  the  apparatus  include 
interest  on  the  money  invested  and  sinking 
fund.  The  charge  per  flush,  therefore,  is  gov- 
erned by  the  frequency  with  which  flushing 
is  performed,  the  interest  on  sewer  bonds  and 
local  conditions. 

Assume  a  case  where  water  costs  3  cents  per 
1,(100  gals.,  and  that  the  amount  of  flushing 
water  required  is  HH'i  gals.,  so  that  the  cos: 
per  flush  for  water  is  one  cent.  This  is  an 
extremely  low  cost  for  water.  This  figure 
can  be  assumed  here,  however,  as  the  same 
cost  will  be  taken  in  each  method  of  flushing. 
Where  the  apparatus  used  for  flushing  wastes 
water,  as  for  instance,  where  poorly  operating 
automatic  tanks  discharge  2  or  .3,  or  more, 
times  a  day,  where  once  every  2  or  B  days 
would  be  sufficient,  the  money  value  of  the 
water  wasted  will  add  up  to  a  large  amount  in 
a  year. 

Flushing  With  Water  Cart. — Two  men  with 
a  water  cart  can  flush  about  20  tanks  per  day 
and  the  cost  for  labor  is  as  follows: 

2  men  at  $2.00 i*Mi 

2  Jiorses  and  cart  at  $2.00 4.00 

Total  per. day $8.00 

Labor  per  flush -tO  cts. 

Water  per  flush 01  ct. 

Total  cost  per  flush 41  cts. 

To  this  must  be  added  the  fixed  charges 
against  the  apparatus  used  for  flushing.  As 
we  are  only  making  a  comparative  study  and 


^Cosr^rr(U3/in,' 
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Fig,  6.  Cost  per  Flush,  at  Various  Fre- 
quencies per  Year,  with  Different  Types  of 
Flushing   Apparatus. 


is    included    in    the   cost    for   horse   and   cart, 
which   is   considered   as   rental. 

Hose  Connection. —  Using  this  method  the 
labor  to  handle  about  20  tanks  would  be: 

3  men  at  $2.00 $4.00 

I  horse,  hose  and  cart  at  $2.00 2.00 

Total   per  day $6.00 

Total  labor  per  flush ,M  cts 

Water  per  flush 01  ct. 

Total  cost  per  tlush :i]  cts. 

l-lushing  ManhiJie.— The  number  i^'  flushing 
m;inholcs  or  tanks  with  hand  flap  valves  that 
may  lie  operated  in  a  day,  depends  largelv  on 
their  distance  from  one  another,  on  the  time 
required  to  fill  them  and  on  the  rapidity  with 
which  the  attendant  removes  and  rei)laccs 
manhole  covers,  etc.  A  special  report  on  the 
lime  taken  to  operate  flushing  manholes  in  a 
large  city  in  the  south  is  summarized  by  Table 
1.  .As  shown,  one  man  flushed  44  tanks  in 
one  day. 

-Assume  as  an  average,  that  one  man  with  a 
liorse  and  wagon  can  attend  about  40  tanks 
daily.  In  many  cases  a  horse  and  wagon 
might  not  be  used,  the  attendant  walking  or 
riding  bicycle  from  tank  to  tank.  However, 
as  it  will  be  assumed  that  a  horse  and  wagon 
are  also  employed  with  the  semi-automatic 
tank  in  the  analysis  following,  it  is  consistent 
to  set  down  that  item  here.  The  cost  per  flush 
would  then  be  made  up  of  the  following 
items : 

1  man    t2.00 

1   hurse  and   wagrun 2.00 

Total  labor  per  day $4.00 

Cost   for   labor  per   Hush 1  ft  cts. 

Cost   for  water „ oi  ct. 

Cost  per  flush  exclusive  of  fixed  charges      11  cts. 


Fig.  7.  Cost  of  Flushing  per  Year  per  Tank, 
with  Various  Types  of  Flushing  Apparatus 
and  at  Various  Frequencies  of  Flushing. 

To  this  must  be  added  the  iixcd  charges  on 
the  investment  for  the  water  connection  and 
the  lift  \alve.  .-Vssuming  $1.")  as  the  first  cost 
for  the  water  connection  and  flap  valve,  the 
fixed  charges  at  In  per  cent=$l..'iO  per  year. 
The  fixed  charge  per  flush  depends  upon  the 
frequence  of  flushing.  We  will  first  consider 
a  frequency  of  3G.5  flushes  per  year.  The 
cost  per  flush   for  various   freeiuences   from   1 
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TABLE    I. 

T-,„v                                                         ....        1            2  3            4            5            6            7            8            9          10 

xfrne  ;;.■;: ::::;.' .■;:.■.■;;.■.■; ;■■■■■••■■•  -lo   '--o  "-^s    '-^3   7.45   7.52   s.03   8.09   s.ie   8.21 

rr,„i,                                                                   .            11           12  13           14           15           16           17           IS           19           20 

xfrne  ;;; .'.■.■.■.■;;.■.■-■.'.■.' .■.'.■'.'.'.'ii '■■•••■  8-31    s.39  s.46    s.52    9.06    9.15    9.25    9.35    9.40   9.4.-, 

-r,„v                               21     22  23     24     25     26     27     28     29     30 

Trfme  !!.'.'.'.'.'.'i.''.'i-.'i^--'^'--'--' 9-54   9-59  10-03  lu.12  10.18  10.21  10.40  10.43  11.00   1.00 

rr„„t                          .   31    32  33    34    35    36    37    3S    39    40 

ifme  .■;.'.'.'!.'.':.'.'.'.';.';ii^'..'.'i.. 115   1.25  1.32   1.39   1.55   2.10   2.35   2.45   3.01   3.15 

Tank-                                                                41            42  43            44 

Time    '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'■'■'.'■'■■'■'■ 3.30       3.45  4.00       4.20                      Reports  to  Office. 

to  365  times  per  year  is  given  bv  Table  II  and  can  be  used  when  desired,  as  a  full  automatic 

Fies    6  and   7.  tank,  flushing  at  frequent  periods  or  less  fre- 

„  '  „„  ^.^  „-  TTctjTx-r.   Tx-  r'T^MT';  qnentlv,  the  onlv  labor  required  for  flushing  in 

TABLE  II.— COST   OF   FLUSHING    IN    CENTb  ^           -  •            ,     .-         ,            f,-           r         -^   ■      f° 

PER  FLUSH,  WHEN  FLUSHING  AT  FRE-  Jhis  manner  being  tlie  pu  ling  ot  a  cnain  irom 

QUENCIES  FROM  1  TO  365  TIMES  A  TEAR  the  outs.de  of  the  manhole.      . 

yui!.iML.iJi.o  riiu-vi  L  ±^  o_             ^            ^  jy^^  ^^^j   £^^  water   is   again,   one   cent   per 

S.                                            fe'"          1""          1  flush.     As  to  labor — a  man  with  a  horse  and 

^             '^                                 °             o          ^  buggy,  costing  in  all  $4  per  day,  can  pull  the 

c             ^                              MC          m'-g          K  chain   and   set  off  200  tanks   which   would   be 

■g             2                'c            c  I          c  g          c  only   five   times    as   many   flushes   as  was   as- 

^c          g.               ^             j.^          i-c           ■~  sumed    with    the    ordinary    flushing    manhole. 

^S          ?                g             &c          au          Q  This  would  make  the  cost  for  labor  per  flush 

p^          c                °             ^~          -s;  s          -sr  2  cents.     The  number  of  semi-automatic  tanks 

SZ          ^               ^             ?B          r°,  2          riS  that  can  be  operated  in  a  dav  by  one  man.  are 

^                 .              ,„         „oT,t=      merits  dependent,  as  was  the  case  with  the  flushing 

cents.        cents,     cents.        cents,      cents.  ,     ,              ^i.      j-  ^            u   ..             ^     i             i 

1         303.00         .■■■         261.0           31.0         41.0  manhole,    on   the   distance  between   tanks   and 

25          is'.oo         ...■          17.0          31.0        41.0  the  time  consumed  in  operating  the  tank  itself. 

50            9.00         ....           14.0          31.0         41.0  .^^^j  ,^     [^      semi-automatic    tank,    the   time    re- 

100                6.00            ....              12.0              31.0           41. U  .                                     ,1          1      ■       ■      1    V        r        i-             r 

JgQ            5  00         12.00         31.0         41.0  quired  to  pull  up  the  chain  is  but  a  fraction  ot 

200            4.50         2.50           11.75         31.0         41.0  a   minute,   as  contrasted   to  the  time  required 

250            4.20         2.20          11.60         31.0         41.0  remove  a  manhole  cover,  turn  on  the  water, 

30O               4.00           2.00             11. oO           31.0           41. U  .       .       ,,       ^      i     ,-,,                ^i       n              i              j 

365            3.82         1.82           11.41         31.0         41.0  wait  till  the  tank  fills,  open  the  flap  valve  and 

•Cost  per  flush  wit^  semi-automatic  tank.  discharge  the  tank  and  replace  the  cover,  as  is 

For    flushing    365    times    a    year    the    fixed  the  case  with  flushing  manholes.' 

il_50  To  the  cost  of  2  cents  per  flush   for  labor, 

charge  is  =: ^  .41  cents  and  the  complete  must   be   added   as   before   the   fixed   charges 

365  against   the  apparatus.     The   first   cost  of   the 

cost  is  as  follows:  semi-automatic  tank  over  and  above  the  first 

Labor  per  flush 10.00  cts.  cost  of  masonry  may  be  set  down,  as  was  the 

Water  per  flush'.'.'.'..'.'...! 1.00  cts.  case  with  the  automatic  tank,  at  $30  at  10  per 

Fixed  charges   _:!! '^'^-  cent,  so  that  the  fixed  charge  is  $3  per  year. 

Total  cost  per  flush  (flushing  365  times  The  fixed  charges  per  flush  depend  upon  the 

per  year)    11.41  cts.  number  of  times  per  year  the  tanks  are  oper- 

Autoinatic  Flush  Tanks.— With  this  method,  ated.     If  set  off  only  once,  it  will  be  $3  and 

the  cost  of  water  per  flush  is  as  before,  one  adding  in  the  cost  of  the  labor  and  water,  the 

cent.    The  cost  for  labor  is  zero.    The  fixed  total  cost  will  be  303  cents.     If  it  is  set  off 

charges  on  the  flushing  siphon  are  dependent  52  times  a  year,  the  fixed  charges  will  be  5.77 

upon   its   first   cost,   the   life  of   the   apparatus  cents   and   adding   water   and   labor,   the   total 

and  the  value  of  money.     The  investment  for  cost  will  be  8.77. 

a  Merritt  automatic  siphon  and  Moise  or  Mer-  In  the  first  column  of  Table  II  is  set  down 
ritt  regulator  as  installed  would  be  about  $30.  the  number  of  times  per  year  flushing  is  per- 
Setting  down  yearly  fixed  charges  at  10  per  formed.  Corresponding  to  these  frequencies, 
cent  as  before,  we  have  the  fixed  charge  per  are  set  down  the  various  costs  per  flush.  The 
tank  as  $3.00  and  for  flushing  365  times  per  second  column  gives  the  cost  with  the  Merritt 
year,  .82  cents  per  flush.  The  total  cost  per  semi-automatic  tank;  when  flushing  less  f re- 
flush  is  then :  quency  than  20n  times  a  year  the  tank  is  hand 

Labor    00  cts.  operated  and  at  frequencies  greater  than  200, 

Water   . ; 1.00  cts.  the  tank  is  operated  either  automatically  or  by 

Fixed  charges   .Si  cts.  j^^^j^  ^^^  ^^^^  ^^  j^^^jj^  methods  being  given. 

1.82  cts.  The    cost    with    flushing    manhole    and    other 

Table    III    summarizes   the   cost   of   various  methods  is  also  given. 

methods   of   flushing   at    a    frequencv    of    365  ^  Or   we  luay   show   the   same   data  by   Figs. 

times  a  vear  ^   ^""    '   which   further   illustrate  the   relative 

„        '           „„„„„,  ,,„,„,,.,     „  „„^„„r,  cost  of  the  various  methods  of  flushing.     In 

TABLE  III.--COST  OF  FLUSHING.   IN  CENTS  p;        g    ^^^    ^^^^              ^„^/,    -^                  ■        *^^^    ^ 

PER  FLUSH^  AT  A  FREQUENCY  OF  36o  ^g^j^^^     frequencv    while    in    Fig.    7    the    total 

TIMES  A  YEAR.  ^,^^^1^^   ^Qgj   f^j.   flashing  by   various   methods 

w  is   plotted   against   frequency. 

^          c  .          jj  Under   practically   all   conditions   either   the 

•                            §          t.  d          2             ij  full   automatic  or  semi-automatic  tank   is   the 

c                            "^          aS.         c             z  most    economical    means    of    sewer    flushing. 

■g                          'Z         %.~          ci            '^  These  figures  of  course  are  subject  to  market 

3                            a          io.          a             5  price  of  labor  in  any  particular  locality.     They 

^                           'S          S  to          S             *^  indicate,   however,   that   where    flushing   is   to 

°                          S         .gi          g            g  be  performed  more  than   15  to  20  times  and 

"g                            I.          ^  ^          .__             ^  less    frequently    than    200    times    a    year,    the 

£                         -2         y,^          °  -         «  semi-automatic    tank   is   the   most   economical 

g                          p:         E'^         J   I         §  apparatus  to  use.     For  flushing  at  intervals  of 

"          ,            .  every  48  or  24  hours  or  more  frequently  the 

cents,  cents,  cents,     cents.  r   n         ^         i-      i      i      ■         j      »  ui            j    •      It. 

Water   cart I          o        40.0        41,0  '"11   automatic   tank   is    adaptable,   and   is   the 

Hose    connection 1          0        30.0        31.0  most  economical. 

Flushing    manhole 1         .41         10.0         11.41  

Automatic  flush   tank.     1         .82              0           1.82  _.            •                                  i.         t->       -r         •               , 

•For    purpose    of    comparison     fixed     charges  i!/XpenmentS     on     tne      FunhCatlOn     Of 

against    the    masonry    tank    or    manhole    can    be  •,,    ^        i_       ci^                         t          ■> 

neglected    and    with    the    flushing    manhole    and  Water   by   btorage   at   l^Ondon, 

automatic  tank,    10   per  cent  of  the   cost   of  the  t-,       ,         , 

apparatus    are    set    down    for    interest    sinking  Jinglancl. 

fund  and  maintenance.  In  ^  recent  report  based  on  the  studies  of 

Semi-Automatic  Flush  Tanks.— Wt  have  Dr.  A.  C.  Houston  of  the  Metropolitan  'Water 
now  to  consider  the  cases  where  flushing  is  Board  of  London,  conclusions  are  drawn  re- 
required  less  frequently,  once  or  twice  a  week  garding  the  comparative  vitalitv  of  cultivated 
or  less.  Under  these  circumstances,  the  semi-  and  uncultivated  typhoid  bacilli  in  raw  Thames 
automatic  tank  is  the  most  economical  method  River  water.  The  fact,  previously  announced 
of   flushing.     Furthermore,   this   type   of   tank  by   Dr.    Houston,    is    confirmed    that     typhoid 


bacilli  which  have  been  isolated  frl  , 
of   typhoid   and   grown   in   artificiaHnjfij,'-' 
the   laboratory   have  greater  vitalitlthj,,  '" 
phoid  bacilli  which  have  not  beenlusn'? 
vated,  but  which  are  taken  from  thfUdj., 
excreta  of  typhoid  patients  or  typhoL„;  ' 
In  thirteen  experiments  with  the  u;Ujv!!'i 
typhoid   bacilli  the  bacilli  could  notfe  Itn  a 
in  the  infected  water  after  one  we' inn- 
experiments,    and    after    two   weeksU  th'"' 
experiments,    and    after    three   weell  jn  If 
experiment.     Yet  the  same  microbes|fter  cul' 
tivation  usually  lived  for  over  five  \v|(s  Tk]" 
information  is  abstracted  from  the  Iview  of 
Dr.    Houston's    studies   by    The  Sumr  ji 
London.  | 

It  should  be  noted  that  the  prese  exnen 
ments  were  conducted  under  conditiU  whicli 
are  more  nearly  related  to  the  actu  case  ot 
the  London  supply  than  were  those  eviouslv 
made.      In    order    to    anticipate  the  bjection 
that  indoor  experiments  are  artificiaiand  that 
there  is  considerable  difference  in  wi^rstirfd 
in  partially  filled  stoppered  bottles  :d  •' 
stored  in   an   open   reservoir   of  mai  rv 
gallons  capacity,  two    open     galvan  d 
tanks,    each    capable    of    holding  35  g:- 
were   used   in   the   open   air   for  theur 
of  the  experiment.    'The  tanks  were  w 
raw  river  water,  and  were  carefulb.vr: 
and  guarded,  the  bacilli  were  addedim 
water  was   stirred   thoroughly  befor  sa 
were  taken. 

It  appears  that  the  chief  value  of  lese  ex- 
periments is  to  prove  that  where  the  ]xf--  "• 
storage  will  eliminate  cultivated  typh  1 
within  a  given  period,  the  same  peri(  w 
more  than  sufficient  for  the  eliminati  ct  ihi 
typhoid  bacilli  likely  to  be  present  iilte  ran 
water,  and  that  in  making  deductits  iron 
such  experiments  a  certain  factor  ofifetyi: 
allowed. 

TEMPERATURE     AS     AFFECTING     PURIFIC.IO.\    Bl 
STORAGE. 

The  vitality  of  typhoid  bacilli  in  rajThamt 
water  at  different  temperatures  is  C'siderei 
in  the  report.  It  is  evident  that  thihasai 
important  bearing  on  the  water  sup.'  ^ues 
tion,  seeing  that  large  quantities  of  \ter  ar 
drawn  from  the  river  at  flood  timt  in  th 
winter,  when  the  water  is  most  hijly  pol 
luted  owing  to  the  washings  from  therainag 
area  and  when  the  temperature  is  Ic 

It  has  been  found  that  the  effect  of  w  ten 
peratures  is  to  lengthen  consider;  y  th 
period  during  which  the  typhoid  bali  sui 
vive  in  the  water.  The  fact  is  gentlly  ai 
cepted  that  when  a  large  number  ofyphoi 
bacilli  are  added  to  water  there  ours  i 
initial  drop  in  their  numbers,  usuall  withi 
the  first  week.  It  has  been  found  in  epre 
ent  experiment  that  the  effect  of  low  ri'ipr 
tures  is  to  delay  this  initial  drop  conse- 
At  temperatures  of  50°  F.  and  upwd- 
drop  takes  place  within  the  first  wk,  1j 
from  one  to"  two  weeks  are  needed  abo 
41°  F.,  and  between  two  to  three  \;ks 
about  32°  F.  We  may  therefore  concUe  th 
the  efficiency  of  the  storage  reservoiris  le 
in  winter  than  in  the  summer — a  mos  mpo 
tant  point.  Five  weeks'  storage  at  32".  pr 
duced  the  same  result  as  two  weeks' torai 
at  64.4°  F.,  namely,  the  reduction  of  frn  ov 
100,000  typhoid  bacilli  to  3. 

The  critical  months  as  regards  temrs'ii 
are  December,  January    and   Februar;  : 
39°  F.     These  are  the  months  when 
large  volumes  of  water  are  usually  tai:i  i» 
our  storage  reservoirs,  and  the  river  '.ter 
apt  to  be  most  impure.     These  faces  s  w  : 
enormous  importance  of  adequate  stor; 
tention  is  drawn  to  the  fact  that  the  ru- 
erning  the  abstraction  of  river  water  e  u 
deniably  lax.    River  water  should  not  1  rec 
lessly   taken   into   storage,    irrespectivfDf  : 
current  quality.    It  is  shown  by  exampi  giv 
that   this   thing  is  done.     The  lesson 
portion  of  the  report  is  that  the  value 
age  does  not  justify  the  Water  Boarc- 
laxing    vigilant    control    over    the   qusTT 
water  taken   into   its  storage   reservoii    '. 
the  other   hand,   it  is  probably  imposil« 
exclude  all  water  which  is  of  a  low  si/l' 
owing  to  the  enormous  quantity  requi 
use ;  and  this  is  the  reason  why  Dr.  I 
later  on   in  the   report  recommends  pr  i' 


■■'  \.  1912. 


ENGINEERING     &     CONTRACTING 


473 


an  coagulation  for  the  worst  water  be- 
.  it  liters  the  reservoirs. 

!  ' 

)nduc      Considerations      Affecting 

t.4t'3election  of  Pumping  Units 

.n  Water  Works  Service. 

cdmon  criticism  of  the  design  of  water 
•iiping   stations    is    that    essentially 
and    steam    engineering    problems 
,i,i  .11  the  design  have  been  overshadowed 
;he|oblems  of  civil  and  sanitary  engineer- 
I  many   instances    the    point   made   is 
I  ts'jn,  since  tmwise  selections  of  pump- 
kin .  for  water  works  purposes,  often  are 
■  I     economic    considerations    which 
lencc  the  choice  of  pumps,  for  this 
cntly  were  brought  out  in  a  paper 
^  S.  Hill  before  the  Municipal  Imi- 
:he  City  of  New  York.     Mr.  Hill 
ihe  design   of  pumping   stations    in 
ty,   but   his   discussion    of     pumps 
■en  in  the  present  abstract.     In  a 
of  this  journal  the  points  brought 
r  to  boilers  and  steam   piping  will 


of  the  very  important  itcn,^  embraced  in  the 
cost  of  pumping.  The  effccsivencss  of  the  re- 
mamder  of  the  plant  is  of  (.lual  consequence. 

.-Kn  engine  may  develop  a  high  dutv  and  be 
economical  as  a  unit  in  the  consumption  of 
coal,  while  the  station  dutv  is  relatively  low. 
The  total  cost  of  pumping  n'lav  be  high,  though 
the  station  duty  is  excellent  and  the  cost  of 
pumpmg  based  on  pumping  station  expense  is 
Imv,  as  a  result  of  using  costlv  engines  of  high 
efficiency  when  not  warraniod  and  thereby  un- 
duly increasing  fixed  cost.  Sis;ht  must  not  be 
lost  of  the  fact  that  the  cost  of  coal,  which 
is  the  item  chiefly  afTcctod  bv  high  engine 
duties  is,  in  most  cases,  but  .'Wi'to  1.5  per  cent 
of  the  total  operating  cost  and  a  much  lower 
per  cent  of  the  entire  cost  of  pumping.  It 
is  obvious  therefore  that  conclusions  based  on 
operating  expense  only  may  be  misleading. 

Duty  is  the  measure  of  cfticiencv  usuallv 
used  in  considering  pumping  plants  or  pumping 
machinery,  and  it  is  the  ratio  of  work  done 
to  the  energy  expended  in-doing  it.  The  terms 
generally  employed  at  present  are  foot-pounds 
duty  per  1,000  lbs.  of  steam  or  per  1,000.000 
heat  units.  Formerly  it  was  used  on  foot- 
pounds per  100  lbs,  of  coal.     If  the  last  named 
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Fig.  1.  Diagrammatic  Classification  of  Pumps    for   Water   Works   Service. 


[}i  pumping   engines    for   water    supply 

S'age  discharge  may  be  divided  into  the 

neral  classes,   Reciprocating  and    Cen- 

A   general    classification    of     these 

wn  in  Fig.  1. 

oj  Type. — In  designing  a  pumping 

of  the  most  difficult  problems   is 

n  of  the  most  economical  type  of 

,g  engine,  best  suited  to  the  immediate 

conditions.     By  most   economical   the 

""5t  in  first  cost  is  not   meant,   nor 

giving   the  highest  efficiency.     An 

.....  mean  lies  between  these  two  limits. 

termination  of  this  mean   involves  the 

3St  of  pumping.     It  is    customary    in 

forks  plants  to  report  the  cost  of  pump- 

sed  on  station  operating  expenses,  in- 

attendance,  coal,  oil,  fuel,  repairs,  etc., 

interest  and  sinking  fund  charges,  to- 

with  the  depreciation  on  the  plant,  are 

as   important   when    considering    the 

iconomical  type  of  engine  to  select.     It 

jot  necessarily  follow   that    the    engine 

le  highest  duty  is  the   least   costlv   to 

'i  '°''_''?*  reason  that  the  fixed  charges 

I:  sufficiently  great  to  offset  the  reduced 

j  operation  resulting  from  fuel  saved. 

UlUE  of   TRl.^L   DUTY    PERFORMANCE. 

I  trial  duty  performance  of  steam  driven 
ismg  pumping  engines,  on  the  basis  of 
punds  duty  per  1,000  lbs.  of  drv  steam, 
I  ollows : 
1.   triple   expansion,    crank    and 

",«':'  ■  ■ 140  to  ISO 

ntai.  cross  compound,  crank  and 

•itf  ;•  ■  • 110  to  140 

Jta  .  duplex,  direct-acting,  triple  75  to  110 
ntal,  duplex,  direct-acting,  com- 

i  y; 50  to    70 

e-driven,  centrifugal  pumps 70  to    90 

-anven,  centrifugal  pumps   70  to    90 

y  engineers  place  too  much  value  upon 
al  engine  duty.  Engine  duty  represents 
he  efficiency  of  the  engine.     This  is  one 


basis  is  used,  the  plant  efficiency  is  also  in- 
cluded and  it  may  be  correctly  termed  the  sta- 
tion duty.  It  embraces  boilers,  steam  pipes, 
feed  pumps,  heaters,  etc.,  which  have  not  nec- 
essarily any  relation  to  the  individual  effi- 
ciency of  the  pump.  It  is  the  commercial  test 
to  be  used  in  daily  operation.  It  expresses 
the  efficiency  of   the  plant  as  a  whole. 

The  duty  of  the  same  engine  will,  of  course, 
vary  materially  with  the  service  to  be  rendered. 
Under  constant  load  and  high  head,  the  duty 
of  reciprocating  engines  is  the  greatest.  A 
variable,  or  intermittent  load  materially  re- 
duces the  efficiency  of  any  engine,  and  hence 
under  these  conditions  high  efficiencies  are 
not  warranted  by  the  saving  in  cost  to  be 
effected.  The  effect  of  a  variable  load  upon 
the  steam  consumption  of  a  simple  non-con- 
densing engine  may  be  illustrated  as  follows : 
The  steam  consumption  per  indicated  horse 
power,  at  the  rated  horse  power  (120)  of  the 
engine  in  question,  is  about  27  lbs.,  whereas, 
at  Yi  load,  or  40  h.p.,  the  steam  consumption 
amounts  to  64  lbs.  per  i.h.p.  Also  the  total 
steam  consumed  per  hour  increases  only  from 
2,600  lbs.,  at  ^  load,  to  3,300  lbs.  at  full  load. 

The  cost  of  coal  can  be  determined  from  the 
following  formulas : 

Where  the  guaranteed  duty  of  an  engine  is 
known,  and  when  duty  is  expressed  in  foot- 
pounds per  1,000  lbs.  of  steam,  then  pounds  of 

Duty 

steam    per    i.h.p.    =     60    -^    = 

33,000X1,000 
1,980,000,000 

Duty 
The   steam    consumption    corresponding    to 
various    duties    mav    also     be    obtained     from 
Table  I  (from  Hague). 

.S"-':i.h,p.xrxc 

The  annua!  cost  of  fuel=: . 

£X  2,000 


In  which  5" ^pounds  of  steam  used  by  the 
pumping  engine  per  h.p.  per 
hour ; 
i.h.p.  =  average  indicated  horse  pow- 
er developed ; 
T  =  number   of   hours   during  the 

year  pumping  is  required ; 
C^cost  of  coal  in  dollars  per  ton 

of  2,000  lbs.; 
£==  evaporation  factor  of  the  boil- 
er    which     equals     approxi- 
mately 8  lbs.  of  water  evap- 
orated per  pound  of  ordinary 
good  bituminous  coal. 
To  the  cost  of  coal  thus  determined  there 
should  be  a<lded,  say,  4  to  6  per  cent  interest, 
on  the  cost  of  the  engine,  8  to  10  per  cent  for 
repairs,  depreciation,  etc.,  and  1  to  2  per  cent 
refunding   sinking    fund.      No    really    reliable 
figures  on  the  cost  of  pumping  engines  can  be 
given.     Such  figures  vary  with   the  type,  size, 
head  pumped  against,  steam  pressure,  as  well 
as  with  supply  and   demand  and  the  cost   of 
materials. 

If  an  engineer  is  in  doubt  as  to  the  type  of 
pumping  engine  needed  for  a  special  situation, 
bids  on  the  types  that  are  to  be  considered 
should  be  obtained,  and  from  the  prices  thus 
obtained  a  decision  may   be  made. 

In  order,  therefore,  to  fix  upon  the  cheapest 
unit  for  a  particular  case  it  is  necessary  to 
consider  the  following  elements:  (a.)  The 
first  cost  of  engine;  (b^  the  cost  of  founda- 
tions; (f.)  the  cost  of  land;  (d.)  the  cost  of 
building  required  to  house  the  engine;  \e.) 
the  efficiency  of  the  engine;  (/.)  the  cost  of 
the  boilers  necessary  to  supply  steam  to  the 
engine;  (<;.)  cost  of  coal  per  ton;  (/i.)  the 
cost  of  maintenance  and  repairs,  lubricants 
anci  waste;  (i.)  the  cost  of  any  other  elements 
which  may  be  affected  by  the  type  of  engine 
selected. 

It  frequently  occurs  that  the  cost  of  founda- 
tions for  one  type  of  engine  are  considerably 
more  than  for  another,  and,  similarly,  the  cost 
of  the  building  required  to  house  a  certain  type 
of  engine  will  be  greater  than  for  another. 
The  engine  to  be  purchased,  therefore,  should 
be  charged  or  credited  with  these  costs  in  or- 
der to  accurately  fix  upon  the  total  fixed 
charge  involved. 

A  vertical  type  of  engine  of  the  same  capac- 
ity occupies  less  floor  space  than  a  horizontal, 
and  where  land  is  extremely  high,  a  big  saving 
may  be  effected  in  floor  space,  and  hence  in 
initial  cost,  by  installing  this  type  of  engine. 
For  vertical  engines,  however,  the  sub-founda- 
tions are  usually  heavier  and  more  costly  than 
those  required  for  the  horizontal  type.  This 
is  especially  true  where  the  materials  encoun- 
tered make  foundation  work  expensive.  If 
these  costs  are  weighed,  the  results  might  show 
greater  economy  in  the  horizontal  engine. 
For  horizontal  engines  file  condenser  can 
usually  be  placed  in  the  discharge  line  in  such 
a  manner  as  to  reduce  the  basement  required 
to  a  minimum.    The  height  of  a  building  re- 

TABLE  1.  —  BOILER  HORSEPOWETR  RE- 
QUIRED FOR  E.\CH  PUMP  HORSEPOWER. 
COUNTING  10  SQ.  FT.  OF  HEATING  SUR- 
FACE FOR  EACH  BOILER  HORSEPOWER. 
FOR  THE  FOLLOWING  DUTIES  OF  EN- 
GINES: 

Lbs.  of 

Duty  In  steam  per  Boiler 

ft.  lbs.  per  hour  per  tip.  per 

1,000  lbs.  steam.  pump  h.p.  pump  h.p. 

40.000,000  49.50  1.63 

50,000,000  39.60  1.32 

60,000,000  33.00  1.10 

70,000.000  28.38  0.94 

80,000.000  24.75  0.83 

90,000,000  22.00  0.74 

100,000,000  19.80  0.66 

110,000,000  IS. 00  0.60 

115,000,000  17.21  0.57 

120,000.000  16.50  0.55 

125,000,000  15.80  0.52 

130.000,000  15.20  0.51 

135,000.000  14.66  0.49 

140,000,000  14.14  0.47 

143,000.000  13.65  0.46 

150,000.000  13.20  0.44 

i.>r>,ono,non  12.77  0.43 

160,000,000  12.37  0.41 

165,000.000  12.00  0.40 

170.000,000  11.65  0.39 

175.000.000  'mi  11  ■•< 

180,000,000  11.00  0.J7 

185.000.000  10.70  0.36 

190,000.000  10.42  0.35 

195,000,000  10.01  0.34 

200,000,000  9.90  0.33 
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quired  for  vertical  engines  is  greater  than  for 
horizontal,  and.  although  the  floor  space  occu- 
pied hv  the  horizontal  type  is  greater  than  for 
the  vertical,  the  difference  in  the  height  of  the 
huildings  and  basements  will  sometime?  make 
the  station  for  a  vertical  equipment  more 
costlj'  than  for  the  horizontal  type. 

The  lower  the  efficiency  of  the  engine,  the 
larger  the  boiler  plant  required  to  furnish 
steam.  This  is  exemplified  by  Table  I.  The 
added  cost  of  boiler  power  required  for  en- 
gines with  lower  efficiency  should  be  charged 
to  this  type  of  unit.  As  engines  of  low  effi- 
ciency require  a  greater  amount  of  steam,  it 
sometimes  happens  that  the  cost  of  steam  pip- 
ing is  enhanced  when  they  are  specified  for 
use. 

The  prevailing  price  for  coal  has  a  decided 
influence  upon"^  the  type  of  engine  to  be 
selected.  Where  coal  is  cheap  it  is  evident 
that  greater  efficiency  will  produce  a  smaller 
proportionate  saving  than  where  coal  is  high. 

For  handling  small  quantities  of  water,  the 
item  of  fuel  usually  becomes  a  secondary  con- 
sideration, so  far  as  the  selection  of  type  of 
pump  is  concerned,  and  the  pump  w'hich  is 
lowest  in  first  cost,  in  most  cases,  will  be 
found  to  have  the  field  unchallenged.  The 
capacity  of  the  plant,  in  which  the  fuel  saving 
to  be  effected  by  higher  efliciency  warrants  the 
purchase  of  high  priced  machinery,  depends 
largely  upon  the  price  of  coal,  as  well  as  other 
local  considerations,  and  although  there  has 
been  some  effort  to  fix  an  arbitrary  point  at 
which  it  pays  to  go  into  high  duty  engines,  it 
is  only  possible  to  do  so  by  careful   estimate. 

The  cost  of  maintenance,  including  attend- 
ance and  repairs,  is  frequently  greater  for 
engines  of  the  hi.ghest  economy  than  for  units 
of  low-er  efficiency,  see  Table  11.  This  table 
gives  a  tabulation  of  the  cost  of  an  entire 
station  in  detail,  with  three  types  of  engines, 
including  the  installation  of  superheaters  and 
economizers,  together  with  an  electric  light 
plant.  In  this  case  land  is  not  included,  be- 
cause the  property  had  already  been  purchased. 
biJt  the  table  indicates  the  relative  first  cost 
of-  the  plant  equipment. 

This  table  also  gives  the  total  cost  of  the 
sf.afion  above  the  basement  floor,  as  indicated 
m  its  upper  portion,  together  with  an  esti- 
mate of  the  operating  expenses  and  fixed 
charges  for  the  three  styles  of  equipment.  The 

TABLE  It.— E.STIMATE  OF  COST  OF  CON- 
STRUCTION AND  YEARLY  COST  OF 
PUMPING.  FOR  PUMPING  STATIONS  WITH 
THREE  TYPES   OF   PUMPING  ENGINES. 

Type  of  Pumping  Engines. 


O  S  O—                g  CO 

N  g  N  p.          .-a 

u  »-  "u'C              X.>?, 

Items. 
Cost  of  construction — 

Engines    (four) J2.-!7,OUO  $304,000  $423,000 

lOngine    foundations 8,500  12,600       

Boilers  and  foundations 
required    for    complete 

station     4r.,0n0  41,r.00       41,. '",00 

Superheater    11.000  11,000       11,000 

Economizer     16,000  IC.OiiO       16,000 

Chimney    (radial    brick).     10,000  10,000       10,000 

Buildings     required     for 

complete    station 60,000  72,000       72,600 

Centrifugal    pumps 18,000  IS.OOO       1S,00U 

Four    valve    engines    for 

centrifugal    pumps 24,r.0n  24,ri00       24,500 

Foundations  for  centrif- 
ugal pump  and  engines       1,000  1,000         1.000 

Generators,  engine 
switchboard  and  foun- 
dations           20,300  20.300        20,800 

Steam     piping 10,000  10.000       10,OOo 

•Total  cost  of  station.  .$461,300  $540,900  $650,400 
Yearly  cost  of  pumping — 

Fuel     $  90,000  $  85.000  $  SO. 000 

Wages     20,000  20,000       20.000 

Repairs  to  machinery, . .       .".,400  6.300        ,S,100 
Supplies,   oil  and   waste.       5,000  5.500         5.500 
Interest     and     deprecia- 
tion          39,200  46,000       55,300 

Refunding  sinking  fund.     13,950  16,350       19.670 

Total     yearly    cost     of 

pumping    $173,550  $179,150  $1SS.570 

•Above    basement     floor,     not  including    sub- 
foundation,   suction    Intake,    discharge  piping. 


result  of  this  tabulation  shows  a  saving  of 
approximately  $190,000  upon  the  first  cost  of 
installation  in  favor  of  the  horizontal  cross 
compound  type  of  engine,  as  compared  with 
the  vertical  triple,  and  a  saving  of  $15,000  per 
year,  including  interest,  fixed  charges  and 
operating  expenses,  in  favor  of  the  same  type 
of  engine. 

In  presenting  this  table,  it  is  not  to  be  under- 
stood to  indicate  any  preference  for  a  particu- 
lar style  of  engine.  The  tables  are  given  as 
a  method  of  determining  upon  the  best  type  of 
engine  to  select.  Local  conditions,  in  the  par- 
ticular estimate  presented,  worked  out  in  favor 
of  the  horizontal  cross  compound  type,  al- 
though, generally  speaking,  in  stations  for 
large  municipalities,  the  vertical  triple  expan- 
sion type  of  engine  is  found  to  be  more  eco- 
nomical to  install,  notwithstanding  the  fact 
that  the  first  cost  is  greater  than  for  other 
types  of  engines.  Other  factors  vhan  the 
economical  value  of  the  pumping  unit,  must  be 
considered  in  making  a  selection.  One  type 
or  another  of  pump  may  be  best  suited  to  the 
local  conditions. 

CENTRIFUGAL    PUMPS. 

The  recent  improvements  in  design  in  cen- 
trifugal pumps,  their  .greater  efficiency  and  low 
first  cost,  have  brought  them  prominently  to 
the  notice  of  ihe  engineer.  Like  most  other 
designs  of  pumping  machinery,  centrifugal 
pumps  adapt  themselves  better  to  some  condi- 
tions of  service  than  to  others.  A  pump  of 
this  type  finds  itself  in  many  cases  in  com- 
petition with  the  best  forms  of  vertical  triple 
expansion,  or  horizontal,  cross  compound 
pump,  at  least  when  proposed  for  large  units, 
and  while  the  latter  types  are  capable  of  .giv- 
ing a  better  efficiency,  the  centrifugal  pump  is 
in  many  instances  the  best  form  of  pump  to 
install.  If,  however,  the  centrifu.gal  pump  is 
to  give  the  most  economical  results,  ancl  at 
the  same  time  permit  of  moderate  first  cost, 
it  is  necessary  that  the  pump  should  run  at  the 
highest  possible  speed  consistent  with  safety 
and  low  maintenance  charges  and  that  the 
capacity  of  the  pump  .and  the  head  should  be  in 
a  suitable  ratio. 

In  regard  to  the  first  point,  the  most  impor- 
tant factor  limiting  the  number  of  revolutions 
in  the  turbine  type  of  centrifugal  pump,  is 
the  quality  of  the  water  passing"  through  the 
pump.  If  the  water  is  clean,  a  high  speed  may 
be  selected,  with  every  advantage  so  far  as 
the  pump  is  concerned.  Should  there,  how- 
ever, be  a  large  percentage  of  grit  in  the  water, 
then,  of  course,  the  speed  of  the  turbine  should 
be  as  moderate  as  possible  in  order  to  prolong 
the  life  of  the  internal  parts  of  the  pump. 

Where  dirty  water  is  to  be  handled  the  vo- 
lute type  of  centrifugal  pump  is  probably  bet- 
ter adapted  for  service.  There  are  fewer 
short  bends  and  less  friction  in  the  volute  type 
than  in  the  turbine,  and  where  conditions 
admit  of  the  pump  being  placed  close  to  the 
w-ater  supply,  the  volute  centrifugal  is  possibly 
the  more  economical  to  install,  although  some 
may  disagree  with  this  view. 

In  either  the  turliine  or  volute  type  of  cen- 
trifiigal  pump  as  the  (juantity  increases  so  the 
efficiency  will  increase,  and  where  the  head  is 
greatly  in  excess  of  the  quantity,  the  recipro- 
cating pump  will  generally  give  the  best  re- 
sults. Each  case,  however,  must  be  considered 
on  its  merits,  for  there  are  many  instances  in 
which  the  low  first  cost,  economy  of  space, 
low  cost  of  up-keep  and  general  convenience 
of  arrangement  of  the  volute  or  turbine  types 
of  centrifugal  pump  will  give  them  a  distinct 
preference  over  the  reciprocating  type. 

The  difference  between  the  turbine  and  the 
volute  types  of  pump  is  that  diffusion  vanes 
are  used  in  the  turbine  pump.  The  dift'usion 
vanes  are  so  formed  as  to  provide  gradually 
enlarging  passages  from  the  periphery  of  the 
impeller  to  the  volute,  or  discharge  chamber, 
the  purpose  of  these  passages  being  to  receive 
the  water  without  shock  a's  it  leaves  the 
impeller  and  to  allow  it  to  slow  down  gradually 
as  it  approaches  the  volute  chaml)er,  convert- 
ing the  velocity  head  into  pressure  head. 
There  is  no  fixed  policy  with  regard  to  the  use 
of  diffusion  vanes.  -Some  designers  prefer 
them  and  some  prefer  the  volute  type  without 
diffusion  vanes.     Diffusion  vanes  are  accurate 


only  when  the  pump  is  operated  al 
rated    head    and    speed.     If    anvlk^'^"'' 
either    the    capacity,    head,   or   sf"? 
pump  is  made,  the  diffusion  vanesl 
efficient  for  they  then  to  some  exfT' 
the_  passage  of  the  water.    In  on  th 
fusion    vanes    mav    he    pKni^^^  ]}m( 


vanes    may    be    efficient  LI 
ing   edges    must   be   very   sharp  ;' 
proximity  to   the   revolving  vanes 
peller    and    this    results    in   rapid 
both  diffusion  vanes  and  impeller 
liquid    to    be    handled    is    gritty 
the  centrifugal   pump  to  be  ' 
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subjected    to    great    variations   inL    , 
probable  that  the  volute  type  willl^ri-V'' 
under   all   conditions,   although  thi.  ;", 
difference  of  opinion  on  this  score-f      ^ 

It  may  be  well  to  mention  hereW  via 
bility  of  electrically  driven  centrical', 
to  small  pumping  stations  where  eltri<-.°' 
may  be  cheaply  obtained.     Turbineri 
trifugal  pumps  make  a  compact  ;(  , 
unit.     There  are  many  locations  v>r, 
are    required    for    occasional  serv 
for    instance    in    lire    service   statis 
centrifugal    pumps   may  be  used  tii 
advantage. 

The  centrifugal  pump  has  a  lar  -,, 
idly  widening  field,  but  until  its  il 
improved  so  as  to  remove  its  presi  I 
in  economy  it  can  hardly  be  cxpt-d 
place  the  reciprocating  pump  in  gera 
works  service.  It  is  true,  howeveth 
the  difference  in  maintenance,  c  r 
valve  renewals  and  sustained  efiei 
interest  on  low  first  cost  is  capdi, 
centrifugal  is  in  many  cases  on  p 
reciprocating  pumps   for  water-wc;s 

In  brief,  the  field  of  the  centr;?, 
is  chiefly  in  handling  large  quantit  f 
at  low  heads,  and  usually  it  can  (v 
sidered  for  high  heads  when  the  v. 
water  to  be  handled  is  relatively  la 
be  more  explicit,  in   small  plants. 

With  regard  to  the  choice  or  ad'ta 
engines  of  the  reciprocating  type  V 
lar    services,    enough    has    been   ii 
outline  which   precedes  to  indicattvl 
gines  giving  low  duty  and  those  vi 
duty    are    usually    found   to  yield  u 
cost  for  pumping,  but  in  the  selecm 
type    of    engine    the   study   of  thcoiidii 
should  take  into  consideration  the  ition  i 
and,    in   no   circumstances,   the  te  duty, 
should  also  be  borne  in  mind  that  ino  w! 
works  pumping  station  does  any  en;ieope 
at  its  full  normal  capacity  100  permit  of 
time.     Therefore,  in  apportioning  e  cha 
for  or  against  any  one  type  of  eine,  8 
estimate   should   be    made   of  juslvhat 
centage  of  the  time  and  at  what  arage) 
or  average  percentage  of  its  nnrn  raw, 
pump  which  is  selected  will  be  call 
work  during  its  lifetime.     This  elernt 
sideratiori  is  often  eliminated  froie- 
which  are  frequently  based  upon  tl.'r 
assumption    that    the    pump,   oncec 
going  to   run   right  along  at  full  '(• 
it    is    relegated    to    the    scrap   he: 
especially   important,   as  the   efficic) 
engine    at    half-load    is   very   muc  Ic 
when  running  at  its  rated  capacit\ inJ  a 
the   theoretical   engine   duty  obtai  i  nn 
is    really   not   a    true    measure  of  ic  re: 
which    wuU    be    obtained   in   actua^pera' 
Moreover,  as  the  quantity  of  coalsedli 
some    proportion    to    the    hours  c  p^inij 
the  amount  of  coal  saved  by  high  efficu 
is  necessarily  reduced  with  shorte  lOurs 
hence   the   reduction  in  operating  st  is 
sened  and  there  is  a  smaller  sum  ailabl 
offset    the    increased    interest   ch,?es  »■ 
usually  accompany  high  duty  machis. 
The  stand-by  losses  reduce  the  r  c 
materially  where  the   pump  is  optte. 
portion  of  each  day,  and  it  may  bsam,  i 
erally,  that  it  hardly  pays  to  go  in  ti'^ ' 
expensive  forms  of  pumping  macUr.v* 
the   engine   is  to  be   run  at  a  fraon  ot 
rated  capacity,  or  where  it  is  to    (>?(''■ 
only  a  portion  of  each  day. 

This  brings  a  common  error  m't  '■ 
of  water-works  pumping  stations,  t 
to  take   the  maximum  total  pump .  ' 
required,  subdivide  this  into  pump::  i^""' 
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itv.  That  is  to  say,  if  there  are 
i;als.   a   (lav   ti>   he   pumped,    it   is 

install,    say,    live    -^ii),!"!!!.!!!.!!)    gal. 

will  usiiaily  develop,  however, 
livision  of  these  units  into  dif- 
will  allow  each  unit  to  be  operated 
opacity,  and  far  more  economical 
!!    the    consumption    of    coal    will 

would  be  otherwise  possible.  In 
-.  it  is  good  practice  to  give  due 
!i  to  the  load  factor  on  the  sta- 
.  daily  load  curve,  or  the  hourly 
•     the    quantity    of    water    to    be 

little  figuring  will  show  that  by  an 
-nbdivision   of   the    units,   the   sta- 

worked  at  its  maximum  efficiency 
proportion  of  the  day. 


•  tc)t  the  Water  Waste  Survey  in 

jiwikee.  Wis. — Conclusions  and 

Kommendations — Increased 

Meterage  Desirable. 

summer  of  l!'ll  an  invcstiga- 
|c>s>  and  waste  of  water  in  Mil- 
made  by  Roy  Palmer  and  W. 
The  results  of  the  investigation, 
inclusions  and  reconuiiendations 
■n,  arc  summarized  iu  Bulletin 
cntly  issued  by  the  Bureau  of 
I J  Efficiency.  The  portions  of 
of  general  interest  are  here  pre- 

lers. — The  results  obtained  from 
>  on  meters  of  about  %  inch 
<.  made  by  the  Superintendent  of 
'  Mvision.  showed  the  average   slip 

■  meters  of  the  piston  type  to  be 
!.  and  the  average  against  1,955 
iters  O.G  per  cent.  The  plunger 
'i,id  been  in  service  from  15  to  i^i 

time  the  tests  were  made  and 
'.  had  been  out  for  repairs  within 
years.  The  disc  meters  had 
ice  about  10  years  and  had  not 
repairs  within  the  last  five  years. 
ilue  for  slip  of  meters  based  on 

■  would    be   between    1%    and    2 
as  these  meters  were  the  oldest 

ce  (having  been  chosen  consecu- 
rcspect  to  age  of  installation  be- 
the  oldest  one  on  record),  this 
be  larger  llian  the  actual.  On 
this  test  1  per  cent  would  be  a 
apply  to   meters   throughout   the 

'I  of  Total  CoHsumftion. — As  a 
observations  made  in  the  typi- 
investigated,  it  is  assumed  that 
s  the  average  metered  consump- 
cent  public  consumption,  and  1 
■cssment  consumntion.  Thus  77 
he  total  supply  is  accounted  for, 
■ent   is   lost   or  unaccounted   for. 

IC    niNSUMPTIOX    \V.\STE. 

able  amount  of  this  17  per  cent 

:>jr   public   use   can   be   charged   to 

,lr  unnecessary  consumption.     For  ex- 

jie  ten  horse  troughs  measured  showed 

^ige  dailv  consumption  of  15,300  gals. 

I'e   sufficient   to   allow    two   horses    to 

-    in   two   and    one-half   minutes 

I  the  consumption   for  24  hours 

■■;""  gals.   Of  the  2,500  gals,  per  24 

•ed  in  one  bubbling  drinking  fountain 

not  over  150  or  200  gals,  were  actu- 

d    for    drinking    purposes.      If    these 

5  were  controlled  by  spring  cocks  so 

flow  was  cut  off  automatically  when 

use  the   consumption   should   be   kept 

1  500  gals,  or  less  per  day. 

bly  the  most  unreasonable  use  of  wa- 

id  in  the  sections   surveyed   was   that 

City    Hall    fountain.      This    fountain 

of  a  circular  row  of  jets  which  spray 

iver   a-  cluster   of    stones,    and   a   sur- 

g  trough  from  which  horses  are  wa- 

The   circular    row   of    jets,    or    orna- 

part  of  the  fountain,  showed  bv  test 

■ment.   with    pail    and    watch,    a' dailv 

ption   of   1(>8,000  gals.,   while  the  con- 

n  of  the  trough  alone,  based  on   the 

quired  to  fill   it,  was  54,000   gals,   per 


The  design  ui  ihc  louniai,.  could  he  slightlv 
changed  so  that  the  same  v  .aer  used  for  or- 
namentation would  supply  ,:;,■  trough  as  well, 
instead  of  having  separate  iccils,  as  at  pres- 
ent. The  entire  consumpti  mi  cnilil  thus  prob- 
ably be  reduced  to  .jO.Oiiii  ,,r  i;ii,ii(Mi  gals,  per 
day  for  both  uses,  without  impairing  tlie  orna- 
mental effect  desired. 

By  taking  Section  \o  1  a  district  of  ,%0 
acres  or  1.5  per  cent  of  tlu-  total  area  sup- 
plied, as  an  example,  the  reduction  which 
could  be  made  by  controlhni;  horse  troughs 
to  an  average  consumption  ..f  :f,."iii(|  gals.,  bub- 
blers to  5(10  gals.,  and  the  t  u\  Hall  fountain 
to  (W.iiili)  gals.,  would  amount  to  1;W,iXhi  gals 
This  would  reduce  the  so-called  public  con- 
sumption 26  per  cent,  or  about  4^s  per  cent 
of  the  total  consumption  of  the  district, 

REPfCTtO.V    OK    W ASTK. 

That  waste  wherever  found  shouhl  be 
stopped,  if  possible,  is  generally  considered  a 
basic  economic  principle,  lluwever,  if  the  re- 
duction of  waste  is  accomplisbeil  at  a  greater 
expense  than  the  saving  produced,  such  waste 
sbouhl  be  allowed  to  exist  or  more  efficient 
means  of  elimination  used.  For  example,  if 
a  Uiorough  campaign  were  entered  into  which 
tinally  brought  about  the  elimination  of  prac- 
tically all  of  this  waste  of  water  at  a  consid- 
erable outlay  of  expense,  and  the  system  were 
allowed  to  lapse  into  an  equally  bad  condi- 
tion within  a  limited  period  of  years,  it 
would  be  hard  to  say  whether  the  effort  and 
expense  involved  were  justilied;  whereas,  if. 
on  the  other  hand,  the  locating  and  eliminat- 
ing of  waste  were  carried  on  systematically, 
and  the  best  methods  established  locally  there 
would  be  a  great  saving  to  the  city  during 
and  after  the  work  of  elimination,  as  the 
waste  could  be  kept  low  by  checking  up  the 
different  districts  from  year  to  year  at  a 
small  expense. 

Should  a  thorough  survey  and  investigation 
be  made  to  determine  the  waste  throughout 
the  city,  it  would  probably  disclose  the  fact 
that  niost  of  the  unaccounted-for  consump- 
tion is  due  to  defective  mains  and  service 
pipes  located  on  the  street  side  of  the  meter 
and  that  the  remainder  results  from  the  mis- 
use of  unnietered  and  unrecorded  connec- 
tions. 

The  saving  to  the  city  in  stopping  tlie 
waste  from  mains  and  service  pipes  while 
large,  would  not  be  as  great  per  1,000  gals, 
as  through  the  metering  of  the  unmetered 
services,  as  the  revenue  paid  the  city  at  (> 
cts.  per  1.000  gals,  is  at  a  much  higher  rate 
than  could  be  credited  to  any  saving  of  water 
now  lost  through  water  mains. 

The  value  per  l,ll00  gals.,  which  could  be 
credited  to  water  main  leakage  would  con- 
sist of  the  actual  cost  of  pumping  and  dis- 
tributing the  water  to  tlie  location  of  leak- 
age, including  a  fair  interest  on  the  neces- 
sary investment  involved  and  a  properly  ap- 
plied depreciation  of  the  pumping  and  distri- 
bution system. 

No  fair  estimate  can  be  ma<le  of  the  actual 
cost  of  delivering  1,000  gals,  of  water  to  the 
average  consumer  in  Milwaukee  until  the  in- 
terest on  the  investment  and  the  depreciation 
of  the  system  are  known.  An  inventory  of 
the  pumping  and  distribution  systems  will  give 
fi.gures  from  which  these  charges  can  be  made. 

CONCLl'SIONS. 

The  following  conclusions  are  drawn  from 
the  facts  and  figures  presented  in  the  report : 

1. — That  the  actual  pumpage  or  consump- 
tion of  the  Milwaukee  Water  Works  system 
cannot  be  accurately  determined  without  the 
use  or  installation  of  some  indicating  or  re- 
cording meter  for  checking  the  slippage  of  all 
pumps  periodically  throughout  the  year. 

2. — That  the  slippage  tests  made  during  the 
summer  of  1011  showed  the  average  reported 
pumpage  at  the  time  the  tests  were  made  to 
be  about  !)%  per  cent  in  excess  of  the  actual 
pumpage  and  that  the  slippage  varied  from  1 
per  cent  to  41  per  cent  on  the  different  pumps. 

3.— That  although  most  of  Uie  slippage 
was  due  to  defective  hard  rubber  valves  and 
valve  seats  which  had  been  badly  worn  by 
sand,  the  station  engineers  c.innot  be  held 
directly    responsible    for   this   slippage   as    the 


city  pumping  stations  are  not  equipped  with 
the  necessary  equipment  for  checking  the  con- 
dition of  the  pumps. 

4. — That  there  is  a  loss  of  approximately 
28  per  cent  of  the  total  consumption  in  Mil- 
waukee's distribution  system  due  to  under- 
ground leakage  or  to  illegal  use. 

5. —  That  tile  amount  of  water  used  for  pub- 
lic purposes  is  excessive  and  should  be  me- 
tered and  regulated. 

•i— That  a  smaller  income  to  the  citv  is 
dcri\'cd  per  1,000  gals,  from  owners  of'hy- 
ilraulic  elevators  and  private  consumers  un- 
iler  the  assessment  plan  than  from  metered 
customers,  due  to  the  misuse  and  waste  of 
water. 

"• — That  the  opportunity  for  illegal  use  is 
materially  increased  by  not  making  the  meter- 
ing of  automatic  sprinkler  services  compul- 
sory. 

^. — That  hydrant  wrenches  have  been  too 
freely  distributed  for  the  use  of  individuals 
and   corporations. 

!>.— I  hat  although  the  engineering  and  wa- 
ter distribution  departments  have  tried  to  ef- 
ficiently maintain  the  system,  the  water  waste 
in  the  distribution  system  has  increased  faster 
during  the  last  two  years,  due  to  underground 
leakage  and  illegal  use,  than  at  any  time  in 
the  history  of  Milwaukee. 

COST     AXO     SAVI.VCS. 

It  has  been  repeatedly  shown  from  the 
operation  and  maintenance  statistics  of  other 
water  systems  that  while  large  savings  can 
be  made  by  inspecting  an<l  forcing  repairs  on 
unmetered  premises,  the  total  net  saving  ac- 
complished after  all  necessary  inspectiorts  are 
made  does  not  warrant  the  expenditure  and 
effort.  It  is  believed  that  if  the  methods 
listed  below  for  reducing  the  waste  of  water 
are  properly  executed  by  an  organization  sim- 
ilar to  the  one  making  the  preliminary  sur- 
vey, the  immediate  saving  to  the  city  will 
more  than  take  care  of  the  expense  involved 
and  at  the  same  time  will  gradually  place  the 
distribution  system  in  an  efficient  operating 
condition. 

It  is  impossible  to  state  what  the  total 
yearly  saving  to  Milwaukee  would  be  if  this 
underground  waste  were  eliminated  as  the 
d.ita  at  hand  are  insufficient  for  the  deter- 
mination of  the  amount  of  reduction  which 
would  be  made  in  the  various  items  of  yearlv 
expense  of  operating  the  Milwaukee  Water 
Works,  or  the  accrued  value  to  tlie  system 
due  to  the  increase  in  its  capacity  with  re- 
spect to  the  ultimate  number  of  consumers. 

Such  items  as  expense  of  coal,  station  opera- 
tion and  maintenance  and  the  capacity  of 
intake,  pipes  and  feeder  mains  are  involved. 
Feeder  mains  ,ire  pipes  of  16  inch  diameter 
or  more.  The  increase  in  capacity  of  smaller 
sized  mains  cannot  be  rightK^creditcd  to  such 
a  saving.  The  reduction  in  coal  consumption 
would,  however,  be  in  nearly  direct  propor- 
tion to  the  water  saving  which  would  mean 
a  saving  of  over  $5,000  per  year,  in  coal  alone, 
if  a  leakage  amounting  to  15  per  cent  of  all 
the  water  pumped  during  the  year  1910  could 
be  stopped. 

This  amount  alone  would  cover  the  yearly 
expense  of  a  good  waste  survey  organization 
to  carry  on  efficient  work  in  locating  bad 
territories  and  tracing  down  trouble.  An  ad- 
ditional fund  would  have  to  be  available  for 
bearing  the  increased  maintenance  expense 
required  for  correcting  the  defects  as  they 
were  located. 

METHODS  OF  REDl-CTIOX    AND  RECOMMENDATIONS. 

Following  arc  the  recommendations  and 
methods  to  be  adopted  for  reducing  water 
wastes  throughout  the  city: 

1. — That  the  Common  Council  pass  an  or- 
diance  requiring  that  all  private  water  con- 
sumers, including  those  being  supplied  under 
the  assessment  plan,  for  elevator  service,  and 
for  automatic  sprinkler  purposes,  be  supplied 
through  approved  meters  only.  The  meter- 
ing of  sprinkling  systems  is  thoroughly  treat- 
ed in  another  publication  of  the  bureau. 

It  might  be  stated  at  tliis  point,  however, 
that  the  principal  source  from  which  illegal 
use  would  occur  would  be  through  the  un- 
metered   ,-nnii..  ti  .ii<    ,if    fire    sprinkler    sys- 
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tems.  Meters  should  be  installed  on  all  such 
connections  and  charges  made  for  all  regis- 
tered water  which  cannot  be  shown  to  have 
been  used  for  fire  protection. 

The  method  of  computing  the  water  con- 
sumed by  elevators  as  used  in  man)'  places 
at  the  present  time,  which  is  based  on  the 
lineal  feet  of  travel  and  the  displacement  of 
the  plungers,  is  a  very  poor  and  inefficient 
one.  The  indicators  can  be  very  readily  tam- 
pered with,  are  often  out  of  repair,  and  do 
not  in  any  way  make  good  to  the  city  for  the 
slip  or  losses  which  often  occur  in  this  type 
of  equipment.  For  these  reasons  this  method 
of  measurement  for  hydraulic  elevators  should 
be  discontinued,  and  tnodcrn  plunger  or  disc 
meters  installed  in  each  elevator  service. 

The  results  of  inspections  made  in  parts  of 
District  No.  1  showed  many  leaky  fixtures  in 
assessment  places'.  Some  fixtures  allowed  wa- 
ter to  flow  continuously  without  any  apparent 
effort  on  the  consumer's  part  to  stop  such 
leakage.  Assessment  plan  consumers  save 
their  ice  bills  at  the  expense  of  tlie  city  by 
letting  water  run  continuously  during  the  hot 
days  on  perishable  foods.  Metering  will 
check  this  misuse  of  water. 

2. — That  the  Common  Council  pass  an  ordi- 
nance placing  the  ownership  and  maintenance 
of  service  pipes  upon  the  city  or  establishing 
better  standards  of  service  pipe  construction 
and  inspection  by  the  city  to  insure  the  proper 
installation  of  the  very  best  materials  at  a 
reasonable   expense. 

3. — That  the  Common  Council  pass  an  ordi- 
nance requiring  the  metering  of  all  public 
services,     including    parks,     public     buildings. 


fountains  and  drinking  troughs  so  as  to  regu- 
late  their   useful  consumption. 

The  evidence  of  useless  consumption 
through  various  forms  of  public  supply  as 
demonstrated  by  measurements  taken  on  horse 
troughs.  City  Hall  fountain  and  bubblers, 
shows  that  a  very  material  saving  can  be 
brought  about  through  more  careful  super- 
vision of  this   form  of  consumption. 

Meters  installed  on  these  services  would 
indicate  at  once  where  the  supply  is  exces- 
sive and  would  enable  the  water  department 
to  maintain  a  supervision  of  such  consump- 
tion, and  keep  it  within  reasonable  limits. 
This  addition  of  meters  would  enable  a  water 
waste  survey  to  be  made  at  minimum  cost 
and  would  be  an  advance  towards  a  system 
from  which  an  accurate  determination  of  the 
distribution  of  the  total  supply  could  be  ob- 
tained. 

4. — That  the  Water  Works  so  distribute 
hydrant  wrenches  to  individuals  and  corpora- 
tions as  to  assure  the  city  a  fair  income  from 
such  use  and  protection  against  their  misuse. 

The  use  of  hydrant  wrenches  by  contrac- 
tors, corporations  and  private  concerns  means 
a  great  deal  of  expense  to  the  city  in  increased 
maintenance  and  repairs  to  hydrants,  and 
should  be  abolished  when  possible.  Some 
other  means  should  be  devised  to  furnish 
water  for  the  purposes  that  are  now  supplied 
in  this  manner,  so  that  the  use  of  hydrant 
wrenches  will  be  ultimately  eliminated  except 
for  use  by  the  city  water  and  fire  depart- 
ments. 

5. — That  all  newly  laid  mains  be  tested  by 
means    of    some    such    equipment    as    a    small 


portable  gasoline  engine  and  ml     . 
tight  connections  under  high  m{      "' 
placing  them  in  service  p'  ^e 

6.— That    the   city   purchase  n.|c„ 
meters  or  recording  meters  to  1,1  ' 
larly   to   check   the   slippage  of         '' 
pumps  so  that  the  pumping  stath  ?'"" 
will   show,  when   sent   to  the  Cilp   -^ 
office,   the  slip   of   the  pumps  at L T"' 
and    the    actual    number    of   mil,, 
each    day.      These    meters   with  i    f"" 
log   sheet,   which   is   recommend£'i„     ' 
report  of  the  bureau,  will  help  e",„t"^ 
engineers  to  keep  the  slip  low'afenjKl' 
City  Engineer  to  know  the  coii(io„,  'f 
pumps  at   all   times  so  that  tlielar, 
for  consumption  and  losses  can  I  j, 
figured.     When  the  fire  sprinkl.-i'i  / 
sessment^   plan     services,    hyd:  , 
and  public  consumption  servic.  . 
the     unaccounted-for     consumpii 
tically    reduced    to    an    item   of  .,i 
loss  in  the  distribution  system. 

It  is  believed  that  the  city  sin  ,1 
the  most  practical  operating  met, 
slippage   tests   and   at   the  same  ... 
to   use   the   instruments   through  ,( 
months   on  water  survery  work 

"■ — That    an    appropriation    .ji';i 
made    to    continue    the    water     -• 
work   witli   an   organization  of  . 
laborers    similar   to    the   one   tl\'. 
the  preliminary  survey.    The  re-i. 
ter   losses   and'  other  beneficial  r  n- 
city  which  have  been   described  i  ti 
will  make  the   expenditure  a  prat;, 
ment.  • 


DRAINAGE    AND    IRRIGATION    SECTMN 


Culvert  Practice    in    Road  Building  in 
Connection  with  Drainage  Ditch- 
ing in  Minnesota. 

Utilizing  the  ditch  spoil  banks  for  con- 
structing roads  is  a  feature  of  land  drainage 
practiced  in  Minnesota.  Figure  1  is  a  view 
showing  a  lateral  ditch  with  a  finished  road 
grade  alongside.  The  construction  of  roads 
in  this  manner  involves  the  placing  of  cul- 
verts ahead  of  the  dredge  which  is  digging 
the  ditch.  If  this  were  not  done  the  road 
embankment  would  have  to  be  cut  through 
for  every  culvert  installed.  In  a  paper  before 
the  Minnesota  Society  of  Surveyors  and  En- 
gineers Mr.  W.  R.  Hoag,  Chief  Engineer, 
Judicial  Drainage  District  No.  11,  gives  some 
data  on  the  practice  of  this  district  in  culvert 
work  which  is  of  value.  Extracts  from  Mr. 
Hoag's  paper  follow : 

The  work  on  No.  11  for  the  approaching 
season  involves  the  following  of  two  floatin.g 
dredges  and  three  walking  machines  whose 
combined  capacity  is  about  two  miles  of  ditch 
per  day,  calling  for  about  three  culverts.  As 
these  small  patches  of  work  are  scattered  over 
a  large  territory  (occasioning  a  15  or  20-mile 
drive,  from  one  to  the  other  over  indifferent 
roads  or  no  road  at  all),  there  is  need  of  a 
good  pair  of  drivers. 

We  are  now  advertising  for  bids  to  install 
these  culverts,  which  call  for  a  lump  sum  per 
culvert  for  hauling  the  culvert  from  the  field 
station,  placing  it,  and  back  filling  up  to  the 
natural  surface  and  a  price  per  yard  for  the 
earth  work  involved  in  making  the  roadbed 
continuous  with  connecting  roadwav.  The 
object  of  putting  this  part  of  the  work  under 
contract  was  to  lighten  the  duties  of  the  En- 
gineering Department  as  well  as  to  simplify 
the  incidental  accounts.  We  are  hoping  to 
place  this  work  with  the  same  sub-contractor, 
employed  by  the  general  contractor  to  prepare 
the  roadbed.  These  two  pieces  of  work  are 
closely  related,  and  I  believe  u.suallv  should 
be  put  into  the  contract  for  leveling  the  roads 
whether  this  is  called  for  in  the  general  ditch- 
ing contract,   or  is  a   separate  contract. 

The  following  are  the  specifications  for  cul- 
verts for  use  on  Judicial  District  No.  11  for 
1912: 


(A)  All  of  the  culverts  shall  be  of  a  kind 
knonn  as  corrugated  metal  culverts,  or  modifi- 
cations thereof,  to  be  approved  by  the  Engineer, 
and  must  conform  to  the  following  requirements. 

(B)  All  metal  sheets  shall  be  the  best  product 
of  reputable  mills,  to  be  approved  by  the  Engi- 
neer. 

(CI   Each   sheet  shall  be  stenciled  by  the  mill 


For  -lli-in.  diameter  pipe  use  sheet  3  irs 
For   4S-in.    diameter   of   pipe  use  t(  sli« 

ins.  long. 
For   60-in.   diameter   of  pipe  use  tj 

ins.  long. 
For   72-in.    diameter  of  pipe  use  tV  s 

ins.  long. 

RIVETS    .^Nt)    SPACING, 
(li  All   rivets  used   in  the  eonstrtitn  o 


Fig.   1.     View  of   Drainage    Ditch   with    Road    Grade   Constructed  from   Spoil  Ba ,  Jud 

Drainage    District    No.   11,    Minnesota. 

showing  the  mill  at  which  the  plate  was  rolled 
and  the  kind  or  trade  name  of  metal  and  shall 
be  stenciled  by  the  mill  with  the  size  of  the 
plate  and  the  gauge  of  the  plate. 

(D)  Culverts  of  48,  60  and  72  ins.  diameter 
shall  be  made  from  sheets  of  No.  12  U.  S.  Stand- 
ard gauge. 

(E)  Culverts  of  36  and  42  ins.  diameter  shall 
be  made  from  sheets  of  No.  13  gauge  U.  S. 
Standard. 

(F)  Culverts  of  24  and  30  ins.  diameter  shall 
be  made  from  sheets  of  No.  14  U.  S.  Standard 
gauge. 

(G)  Culverts  of  12,  15  and  IS  ins.  diameter 
shall  be  made  from  sheets  of  No.  16  U.  S. 
Standard  gauge. 

(H)  The  following  lengths  of  sheets  shall  be 
used  for  the  different  diameters  of  pipes,  with 
1  in.  overlap  for  Joints: 

For  12-in.  diameter  of  pipe  use  sheet  39  ins.  long. 
*or  15-m.  diameter  of  pipe  use  sheet  48  ins  long 
-bor  18-in.  diameter  of  pipe  use  sheet  58  ins  long 
For  24-in.  diameter  of  pipe  use  sheet  76  ins.  long 
i^or  30-in.  diameter  of  pipe  use  sheet  96  ins.  long 
For  36-in.  diameter  pipe  use  sheet  115  ins.  long' 


culverts  shall  be  of  a  metal  apprefl  by 
Engineer  and  shall  be  of  5/16  in.  (Jnieter 
h  in.  length  in  culverts  of  No.  12  g;;e  stoi 

(Jj  For  culverts  made  of  sheetsif  p< 
than  No.  12  gauge  stock  the  rivets  Ul  tie 
in.   diameter  and  of  %  in.  length. 

(K)  All  circumferential  riveting  s 
spaced  not  greater  than  10  ins.  c 
center,  and  all  such  .loints  shall  be  s.l 

(D  Circumferential  Joints  shall  ot 
greater  distances  than  2  ft.  apar  n 
along  the  axis  of  the  culvert. 

(M)  In  all  longitudinal  joints  a  rit  ?h.il 
placed    at    each    corrugation   or  abi 
apart. 

(N)  No  fractional  part  of  a  foot  H  •'":  ■ 
for  in  the  length  of  a  culvert. 

OTHER  STYLES  OF  CL'LVERI 
(O)  In  case  of  culverts  of  othe  t}P«s 
styles  than  that  known  as  corrugii  ri" 
culverts  the  bidder  shall  have  at  »  s*'' 
sample  of  12-in.  culvert  showing  ti/i''" 
sign  of  culvert  as  to  every  detail.         ■ 
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t£   OF   RIVET   AND    OTHER    STOCK. 
1  bidder  shall  accompany  his  bid  with 
iheet,   2X6   Ins..   cut    from   flat   stock 
led    with    the    bidders    name.      Each 
ilnd  of  metal  shall  be  so  represented. 


Two  Illustrations  of    Drainage   Ditch- 
ing Practice  in  Siberia. 

Drainage   practice   in    Sil.  ria   is    a    subject 
which  has  net  come  closely  into  the  knowledge 


days  of  civilized  Indians  and  aiitomobilists. 
so  strange  in  appearance  as  to  be  incongruous 
in  an  .•\merican  landscape.  The  ditch  work, 
however,  is  that  of  another  practice  than  is 
familiar  to  the  readers  of  this  journal.  A 
note  on  the  back  of  the  photograph  from 
which  the  view  Fig.  1  is  reproduced  states 
that  these  ditches  are  (UK)  miles  from  a  rail- 
way anil  that  tluy  arc  bciii(>  dug  by  band  as  no 
machinery  is  available.  The  ditches  are  very 
good  examples  of  open  ditches,  being  neat 
in  appearance  and  excellent  in  alinement  and 
having  dean  and  ample  bernis.  The  method 
of  handling  the  water  indicated  by  Fig.  1  is 
interesting.  Uy  digging  the  ditch  in  sections 
with  thin  dams  of  the  natural  soil  left  between 
the  accumulation  of  water  does  not  flood  the 
work  in  progress  at  any  time,  while  the  re- 
moval of  the  dams  with  the  long  handled 
-hovels  being  used  makes  a  continuous  ditch 
of  the  consecutive  sections.  In  the  second 
view,  Fig.  2,  there  is  shown  an  interesting 
timber  "drop"  at  a  change  in  ditch  grade  and 
size. 

We  are  indebted  for  the  views  described  to 
Mr.  VV.  R.  Hoag,  Chief  Engineer,  Judicial 
Drainage  District  Xo.  11,  in  Marshall  and 
Beltrami  counties,   Minnesota. 


Fig.  1.     Digging  a  Drainage  Ditch  in   Eastern  Siberia. 


,1  shall  be  accompanied   with   two 
h  size  and  kind  of  rivet  proposed 
J,    which    must    be    stamped    with    a 
'  letter  and  referred  to  In  the  bid. 

J  SHOP  INSPECTION. 

freest  Inspection  shall  be  permitted 
-  'rom  the  sheets  In  stock  to  the  fin- 
and  any  unsatisfactory  material 
Ip  discovered  at  any  time  during 
ri  of  the  culverts  shall  result  in 
of  all  culverts  showing:  such  de- 
lild  any  defects  appear  within  a 
0  placing  of  the  culvert  all  ex- 
ir  or  renewal  as  ordered  by  the 
;   be  paid  for  by  said  contractor. 

DELIVERV. 
.rls  shall  be  delivered  and  sorted 
follows: 
•  r  of  Section   T R 


frts   shall  be   delivered   to    the   points 
'1  In  the  case  of  the  failure  of  the 
have   them   so   delivered   and   as- 
tin.e    for    use   at    the    opening    of    the 
1912,   the   Engineer  shall   purchase,    if 
■id    have   delivered    and   sorted,    all 
icted  for  but  not  so  delivered  and 
'  cost  and  expense  incident  thereto 
^'ed  to   the  contractor  and   be  de- 
ne amount  due  the  contractor, 
ird  of  the  contract  to  which  these 
relate   shall   be   made    within    five 
■    date  of   the  opening   of  bids   or 
ifter  as   the  Engineer   shall  have 
j.lnation  and  report  on  the  relative 
•     dllTerent    styles    and    kinds    of 
■■•d. 


of  the  editors  of  this  journal  and  the  two 
views  of  Siberian  drainage  ditching  which  we 
publish   here   must  tell  their  own   story.     So 


The  La  Salle  Street  River  Tunnel.— The 
tunnel  under  the  CliicaKo  River  at  La  Salle 
St.,  which  has  been  described  in  former  is- 
sues of  this  journal,  is  practically  com- 
pleted, and  it  is  thought  that  it  will  be  ready 
for  use  by  May.  1.  The  laying  of  rails  is 
moving  along  rapidly  and  the  approach 
entrances  arc  nearly  completed.  As  a  pre- 
cautionary measure  only  one  line  will  run 
through  the  tunnel  until  the  motormen  be- 


Fig.  2.     Timber  Drop  in  a  Siberian  Drainage    Ditch. 


far  as  the  landscape  indicates  these  views 
might  have  been  secured  in  southern  Minne- 
sota instead  of  in  eastern  Siberia.  Indeed  the 
people  whose  pictures  appear  are  not,  in  these 


come  accustomed  to  the  grades.  The  de- 
sign and  construction  of  the  tunnel  pre- 
sented several  interesting  and  difficult 
engineering   problems. 


•J 

BRIDGES      AND     BUILDINGS     SECTION 


/vantages  of  Suspended  Center- 
ing for  Arch  Erection. 

tied    by    H.    G.    Tynell,    Consulting    En- 
gineer,   Evanston.    111. 

Ijethod  of  erecting  arches  without  tim- 
ers underneath  is  not  new,  for  it  was 
'|1   in   England    more    than    a    century 

possesses  so  many  advantages  and 
little  used,  that  attention  is  called  '.o 

important   factor   in    economic   con- 

ethod  was  first  proposed  in  1812  by 
<!  inguished  English  engineer.  Mr. 
'=*  Telford,  who  made  plans  for  bridg- 


ing Menai  Straits  with  a  single  500-ft.  cast 
iron  arch.  He  proposed  erecting  voussoirs 
on  centers  supported  by  a  system  of  guy  ropes 
or  suspenders  from  frames  50  ft.  high  on  the 
abutments,  the  estimated  cost  of  this  bridge 
being  £127,300.  During  the  same  year,  a 
proposed  method  of  erecting  arches  without 
false  work  was  published  by  John  Isaac  Haw- 
kins, who  claimed  priority  over  all  others  for 
the  invention.  In  182.5  Mr.  John  Seaward 
published  a  plan  for  bridging  the  Thames  at 
London  with  a  single  cast  iron  arch  of  600  ft, 
his  plan  being  similar  excepting  in  the  erec- 
tion, to  that  proposed  for  the  same  place  in 
1801    by    Thomas     Telford.      The     successive 


voussoirs  were  to  be  guyed  back  to  shore  by 
rods  attached  to  temporary  towers  on  the 
abutments. 

In  1847,  Mr.  I.  Brunei  proposed  spanning 
Menai  Straits  at  Bangor  with  two  cast  iron 
arches  of  3.50  ft.  each.  10.5  It.  above  high  wa- 
ter, and  a  similar  3.50-ft.  arch  20  ft.  above  high 
water  over  the  Straits  at  Conway,  and  he  de- 
veloped a  method  of  erecting  tlicm  by  canti- 
levering  the  voussoirs  out  symmetrically  from 
the  piers,  with  corresponding  arch  blocks  at 
each  side,  held  together  over  the  piers  with 
rods.  The  plan  necessitated  the  use  of  half 
arches  or  anchor  arms  at  the  ends  to  balance 
the    cantilever    arms    over    the     water,    and 
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showed  that  tlie  jirches  could  remain  discon- 
nected at  the  span  center.  Mr.  Brunei's  melli- 
od  was  an  e.xposition  of  cantilever  erection, 
and  yet  it  is  interesting  in  this  coni:cction,  as 
the  arch  sections  were  sipported  at  each  side 
of  the  piers  by  tension  rods.  .About  the  same 
time  -Mr.  Stephenson  proposed  spanning  .Menai 
Straits  with  two  cast  iron  arches  of  4.j(t  ft.,  to 
be  erected  bv  the  method  outlined  m  181'i  by 
Mr.  Telford 'and  some  years  later  by  Mr.  Sea- 
ward. A  modification  of  these  methods  Was 
put  into  use  in  IHTl)  when  erecting  the  Eac- 
bridge  over  the  Mississippi  River  at  St.  Loui-. 
In  recent  vears  similar  erection  methods 
have  been  used  for  several  concrete  bridges 
in  America,  including  those  at  Belvidere.  111.. 
(1906).  with  four  .spans  of  81  ft.,  and  two 
bridges  in  Virginia  in  UKlO  at  Portsmouth  and 
Richmond,  with  spans  of  -W  and  50  ft.  re- 
spectivelv.  In  the  year  1910  Mr.  Charles 
Worthin'gton  published  a  method  of  erectnig 
a  great  steel  arch  with  the  unprecedented  span 
of  1,800  ft.  over  the  St.  Lawrence  River  .at 
Quebec,  bv  suspending  the  successive  voussoirs 
from  cables,  and  when  all  would  come  to  their 
approximate  position,  they  would  be  lowered 
to   their  bearings. 

Other  erection  methods  with  centering  com- 
pletelv  or  partiallv  suspended  have  occasion- 
allv  been  used  in  Europe.  Professor  J.  MeUui 
wlien  designing  the  Laibach  bridge,  attached 
the  timber  centering  to  the  lattice  reinforcing 
girders  which  were  7  ft.  apart,  in  order  par- 
tially to  relieve  the  timber  centering  of  some 
of  i'ts  dead  load.  Somewhat  similar  methods 
were  more  recently-  used  for  the  .Alexander 
111  metal  arch  at  Paris. 

Pile  and  Timber  Coi^-niig.— Timber  center- 
ing for  arches  of  stone  and  concrete  have  long 
been  made  in  the  most  rigid  manner,  the  ob- 
ject being  to  avoid  anv  possibility  of  settlement 
or  deformation  which  would  alter  the  line  of 
pressure  in  the  arch  ring.  Much  greater  ex- 
pense has  therefore  been  incurred  on  the  cen- 
tering for  bridges  of  masonry  than  of  steel. 
Great  care  was  also  needed  in  the  planning 
and  operating  of  devices  for  removing  the  tim- 
ber after  the  masonry  was  completed,  the  most 
common  practice  being  to  block  the  centers 
up  on  wedges  or  boxes  filled  with  sand.  Ra- 
dial bents  were  used  for  the  Pmey  Creek 
Bridge  at  16th  St.,  Washington,  and  after  the 
bridge  was  comnleted.  the  bents  could  be  re- 
volved down  onto  the  ground.  Another  rath- 
er doubtful  plan  used  on  small  work,  is  to 
make  the  centering  supports  of  small  sizes  and 
slender,  only  strong  enough  to  support  their 
load  when  well  braced  together.  To  lowi-r 
the  timber  lagging  deck,  the  bracing  between 
the  supports  is  removed,  which  allows  the 
support  to  bend  or  buckle  enough  to  make 
the  timber  work  easilv  removable. 

Objection  to  Ground  Sufforts.^lhe  objec- 
tions to  pile  and  timber  centering  supported 
from  the  ground  are  many,  the  most  serious 
one  being  that  the  timber  so  greatly  obstructs 
the  water  way  as  to  be  in  constant  danger 
of  destruction'  In  times  of  freshets,  it  is  a 
certain  collector  of  drift  and  debris,  and  when 
enough  accumulates  to  form  a  dam.  a  wash- 
out is  probable.  It  may  also  be  destroyed  by 
fire,  ignited  from  adjoining  buildings,  en- 
gines or  smoke  stacks,  or  even  through  the 
carelessness  of  workmen,  and  as  these  tem- 
porary works  are  often  not  insured,  the  loss 
cannot    be    recovered. 

The  financial  loss  from  a  washout  includes 
not  only  the  loss  of  the  timber  work  itself, 
but  also  such  portions  of  the  superstructure 
as  are  not  self  supporting  at  the  time,  which 
may  amount  to  nearly  the  whole  cost  or  value 
of  the  bridge,  and  generally  the  whole  super- 
structure is  lost.  The  danger  in  floods  in- 
creases with  each  bridge,  for  the  floating 
timber  washed  avvay  from  one  bridge  may 
accumulate  to  such  an  extent  against  another 
one  lower  down  stream  as  to  cause  it  to 
fail,  and  the  amount  of  floatage  may  finally 
be  so  great  as  to  carry  away  everything  in 
its  course. 

Timber  centering,  especially  on  large  work, 
takes  a  lot  of  time  to  build,  and  after  the 
job  is  finished  it  is  difficult  and  e.xpensive 
to  remove.  Piles  must  either  be  pulled  out 
or  sawed  off  far  enough  below  witter  to  form 


no     obstruction.       Pile     pulling     is     liable     to 
loosen  the  subsoil  so  much  as  to  cause  scour 
or   danger   of   settlement   of   the   piers,   and   if 
the  foundations  are  damaged  the  wdiole  bridge 
is   in   peril.      Centering   with    underneath   sup- 
ports  is   dangerous  also    for  highway   bridges 
over    railway    cuttings,    for    the    timber    may 
too  greatly   diminish   the  safe  headroom   over 
trains.      A    case    of  -this    kind    recently    came 
to  the  attention  of  the  writer  when  inspecting 
a   concrete   arch   highway   bridge   over   several 
lines    of    railway    at    Pasadena.    Cal.      It    was 
temporarily    supported    on    timber    work,    and 
there  was  not   only  insufiicient   space  between 
the    tracks    for    substantial    supports,    but    the 
timber  that  was  used  was  a  menace  to  trains, 
especially   those  with   flat   cars   widely   loaded. 
The    difficulty    in    removing   timber    centers 
is    also    an    objection    to    them.      Temporary 
supports    on    wedges    or    sand    bo.xes    are    the 
best,    but    sand    will    sometimes    fail    to    work 
unless    it    be    wdiolly    of    clean    large    grains. 
.Any  such   foreign   material,   as   loam   or   clay, 
or  even   a   soft  or  poor  quality  of   sand,   will 
cause  the   sand   to  stick,   and  prevent   it  from 
running   from  the  sand  boxes  under  the  arch 
supports.     The   objection   to   timber   centering 
supported    from    below    is    constantly    increas- 
ing  on   account   of   the    rising   cost   of   timber 
and   the   difliculty   of  getting  it   in   reasonable 
time,    for    as    the    cost    of    centers    becomes 
greater,  it  is  more  difficult  for  the  best  class 
of   permanent    bridges   to   compete    with    tem- 
porary   one's    of    steel    which    need    less    false 
work.      Large    spans    proportioned    for    heavy 
loads    are    generally    preferable    to    short    and 
light  ones,  but  the  need  of  heavy  and  expen- 
sive timber  centers  may  make  their  cost  pro- 
hibitive.    This  was  the  case  with  the  proposed 
great  Hudson  Memorial  Bridge  at  New  York, 
with  a  span  of  703  ft.,  where  the  load  on  the 
foundations  would   have  exceeded  2  tons  per 
square  foot   over  the  whole  area   beneath  the 
bridge.      Indeed,    in    many    cases    high    class 
concrete   bridges   are  absolutely   impossible  of 
construction,    if    dependence    must    be    placed 
on   pile   and    timber   falsework.     Deep   gorges, 
or    rapid    rivers    subject    to    frequent    freshets 
and    heavy    floods    of    ice    and    drift,    can    be 
spanned    only    by    cantilevers,    or    suspensions, 
unless    centers    for    a    concrete    arch    can    be 
supported    overhead.      And    yet    many    places, 
such    as   rocky  gorges   with    solid,   unresistin.g 
walls  for  skew-  backs  and  abundance  of  stone, 
are  the  most  naturally  inviting  for  a  masonry 
arch.     It  appears,  therefore,   that  the  need  of 
pile  and  timber  centers  is  a  constant  hindrance 
and  drawback  to  progress  in  bridge  building, 
and  to  the  best  and  most  permanent  class  of 
work.     The  fine  large  concrete  bridge  recently 
placed   over   the   Delaware   River,   near   Port- 
land.  Pa.,  would  have  been  an  utter  impossi- 
bility if  piles  and  timber  work  w-ere  the  only 
means  of  supporting  the  centers,  for  the  river 
at    the    site    has    a    rapid    current    and    much 
floating   material    and    a   clear   waterway   was 
imperative. 

Ground  supports  for  concrete  bridges  are 
lacking,  also,  because  of  their  liability  to 
settlement  and  distortion  through  shrinkage 
of  the  timber.  Stone  and  monolithic  concrete 
arches  are  assumed  to  have  rigid  support;-, 
but  any  movement  of  the  centers  is  liable 
to  alter  conditions.  The  great  arch  at  Walnut 
Lane.  Philadelphia,  the  centers  for  which  set- 
tled 3%  ins,,  was  a  cause  of  much  anxiety, 
even  though  the  safety  of  the  arch  may  not 
have  been  greatly  threatened.  In  this  case 
the  timber  was  stressed  at  too  high  a  unit 
value,  for  in  another  bridse  of  nearly  the 
same  size,  over  the  Sitter  River  in  Switzer- 
land, where  the  timber  was  stressed  to  onlv 
half  the  unit,  the  settlement  of  falsework 
under  load  was  only  1%  ins.  It  should  in 
any  case  be  firm  enough  so  monolithic  con 
Crete  ribs  will  not  be.  destroyed  with  cracks. 
Cost  of  Pile  and  Timber  Centering. — Timber 
centering  is  frequently  one  of  the  largest 
cost  items  in  concrete  bridges.  In  the  Walnut 
Lane  bridge  it  amounted  to  no  less  than 
Sl-t.SO  per  cubic  yard  of  concrete.  This  ex- 
pense item  increases  very  rapidly  with  the 
span  and  height.  For  smaller  and  lower 
bridges  it  may  not  exceed  $2  to  $-3  per  cubic 
yard,    but    even    that    is    large    enough.      The 
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cost  of  falsework  on  the  Conm 
Bridge    at    Washington,    D.   C. 
on    which    there    was    a    salv 
and   the   cost   of    framing  the  tlif 
per   M.    ft.    B.    M.     Falsework  l-  Vc 
River    bridge    in    Switzerland    jii, 
of  2.59   ft.   and   deck  261   ft.  abtl  V 
would   have   been    in   America   irlv  5in 
Need  for  Something  Betlcr.-V3 
something  better  and  less  expeive  j,   ( 
fore,    evident,    and    this    need   I  rani'ji 
creasing    with    the    rising   cost  '  timJ 
that   each   year   makes   conditioil  worse 
continue   using   pile    and    tiinbeicente™ 
high    cost    would    tend    ultimate  to  exi 
permanent    bridges    in    prefereni  to  chi 
ones,   and   in    a    short  time  whi  the 
of  structural  timber  is  exhausteiothe,  ■ 
must  eventually  be  found. 

Steel  arch  centers  have  hi-  ],.■ 
on  two  or  more  large  Americaibr; 
some  measure  of  success.  5e| 
this  purpose  are  said  to  have  n 
sidered,  though  not  used.  by\i' 
Bush,  for  the  Paulins  Kill  core- 
which  is  1,100  ft.  long  and  a 
the  same  year  (1909)  Mr.  Buspi 
into  execution  on  a  large  big 
Delaware,  Lackawanna  &  Wes-n 
the  Delaw-are  River,  near  Portld, 
complete  sets  of  three-hinged  eM 
used,  so  that  two  concrete  s;ns 
erected  at  the  same  time.  Th  1, 
passage  way  for  flood  water  ai  d 
was  so  great  a  peril  as  to  make  vi 
impossible.  About  the  same  tin  > 
J.  Watson  used  three-hinged  sel 
ters  for  the  twin  ribs  of  the  28it. 
Rocky  River,  near  Cleveland,  d 
found  to  be  less  expensive  thai:ir 
falsework  was  first  placed  fc  o 
tw-o  ribs,  and  after  it  was  finis  d 
was  lowered  and  moved  iboiy- 
building  the  other  rib,  as  vj 
done  with  the  combination  tim'r 
falsework  of  the  Walnut  L;'; 
Philadelphia.  For  the  Rockj'vi 
the  cost  of  metal  falsework  w  i 
deducting  $7,000  for  portions  ofit 
were  afterwards  used  in  the  perai 
and  $2,500  for  the  salvage  va; 
mainder.  the  net  cost  of  the  Iscwoi 
only  $17,200. 

Suspended  Centering. — Suspeied  an 
tering    consists    of    a    lagging  ck  su| 
by  vertical   hangers   from  overhd  cat 
by  members  radiating  from  th'bps  ( 
porary  towers  on  the  abutment   !" 
of   these   tw-o   methods,    and  fi  S' 
about   100   ft.,   cables  can   be   fte 
ends   to   timbers   buried   in   the  r- 
dimension   of  all  parts  can  be  ri 
puted   in   the   office,   and   the  ec. 
each  v^ertical  suspender  markeun 
ing.  so  that  when  the  parts  arii 
supported  lagging  deck  will  be    t 
The  framing  may  be  made  of  stlcai'p 
wood  pieces   formed  to  the  deed  ci 
the  intrados. 

To  facilitate  erection  of  the  ti  p 
it   is   convenient   to   hang   smalsi, 
each    suspension    joint    of   the  loot, 
make   the   length   of   hangers  sh  tHa 
the  lagging  deck  is  in  its  prop-  1> 
suspended  signals  will  lie  in  a  n 
and  can  be  checked  by  a  man  wi  a'i  '■ 
builder's    level.      Suspenders  ai  conv 
made  of  rods  %  to  '/»  in.  diam-T  "• 
buckles  for  adjustment,  and  ton 
is  fastened  pieces  of  gaspipe  2 
eter,    which    carry    the    longitiini 
supporting    the    lagging.      The  li 
other  approaches   should    be  b  t 
arch,  so  they  niav  be  used  as  s\" 
cable    tow-ers.      Concrete   arche  n 
a  solid  monolith,  for  when  the  si 
ter  is  in  position,  concrete  mayici. 
for  the  arches,  laying  it  prefera/ in  a 
voussoirs.      When    it    has    assie'  ' 
position,  the  joints  betw-een  theo- 
be   filled   with   a   rich   concrete  " 
and   in   48  hours   after   the  core 
placed,  the  centers  can  he  lowe  1 
over  to  an  adjoining  position.     n<'"  ' 
is  self  supporting,  the  whole  rWi 
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)e   lowered    or    rcnuned.    ami    the 

ire  completed  according  to  <lesign, 

ng  braced  together  as  required. 

/  Stistciidcd   Cciilciiiiii.— Good   as 

eath  metal  arch  ribs  are,   there  is 

for  improvement,  and  the  greatest 

ill   doubtless   result    from   the   use 

-piled     centering     as     advocated     by 

s  [Hord  and  his  contemporaries  from 

',  ij.'i     By  this  method,  centers  can  be 

tc4f rem  overhead   cable,   or   they   can 

1  fht  frames  guyed  to  shore  by   rods 

esltdiating  from  the  top  of  temporary 

0  the  abntments.  as  proposed  by   Mr. 

il    ioth  of  these  methods  or  nioditica- 

'.{  ,cm.  have  the  advantage  of  kaving 

oljspace  beneath  the  bridge  open  and 

ir  e  passage  of  flood  water  and  drift. 

,r    can    be   quickly    erected    at    small 

r  the  completion  of  one  bridge 

,1   centers  can   be   removed    and 

,1  tiler   bridges  as   often    as   desired. 

arie  used  tor  any  place,  and  are  cspe- 

I'lc  over  deep  cataracts,  like  Xiag- 

ubject  to  heavy  floods  and  drift. 

I    decided    advantage    also    over 

uttings.  where  supports  iindcr- 

c  an  obstruction  to  trains. 

rts  are  easily  put  in  place,  and 

on  metal  towers  with  adjustable 

,  them  suitable  for  various  iiosi- 

iis.     The   ease   with    which   the 

lowered  is  one  of  the  greatest 

When    the    arch    ribs    are    self 

ul   the   cables  no  longer   needed 

sc,  they  may  be  raised  and  usc<l 

a    for  the  delivery   of  material 

■ing  parts  of  the  bridge,  or  they 

cil    to    form    a    foot    bridge    or 

t.irm    beneath.      The    raising    or 

he   cables   can   be   accomplished 

iiirnbuckles  on  the  cables  or  in 

'•spenders,  and  when   the   whole 

•he  cables   can   be   taken   down. 

spools,  and  shipped  to  another 

kind   of  centering  is   especially 

ribbed   concrete   arches,   where 

irst   be   built   and    the    supports 

ver   for   the   other    one.   but   it 

-ed   for  arches  with  solid   slabs. 

Ivantage  of  suspended  centering 

•e  bridges  arc  made  possible  in 

they    would   otherwise    be   pro- 

-.  U  hen    building  the   Alexander    1 1 1 

p  '  bridge  at   Paris,  river  obstruction 

iiermitted.  and  the  centers  were 

ported   from  above.     With  cable 

iietrical   loading   is   of   less   ini- 

concrcte   arches   are   no   longer 

liic    but    in   alternate    voussoirs, 

-    tend    to    balance    each    other. 

.ire  made  of  previously  moulded 

.iitnibers,  the  advantage  of  suspende<l 

n  is  increased  for  the  pieces  can  then 

•  lireclly  from  the  cables  with  few 
ath  supports. 

•  Forms. — In  concrete  building 
iorms  arc  sometimes  one-half 
':ost.     Continuous    efforts    have. 

•I  been  made  to  reduce  this  cost  as 
■ssible,  and  forms  have  occasionally 
i  e  of  concrete,  which  can  be  set  in 
i|  then  filled  with  other  concrete,  the 
ith  the  shell  and  center  forming  a 
r|n  completed.  This  plan  was  used 
Ijins  in  the  Rush  Terminal  Building, 
■jiniis  to  that  one  some  buildings  in 
3  Tiles  have  been  similarly  used  and 
iv  is  especially  suitable  for  columns 
^  purely  compression  members.  .\d- 
•  netal  forms  are  also  used,  in  which 
Slumber  of  similar  or  duplicate  parts 
ist.  The  cost  of  forms  is  also  reduced 
•;tions  are  separately  moulded  and  al- 
!  harden  before  erecting.  Many  of  the 
|;aiion  bridges  over  streets  through  the 
]:vanston,  Illinois,  were  made  in  this 
iprt  span  slab  bridges  were  moulded 
J  in  a  yard  equi(>ped  with  concrete  ma- 
hnd  the  bridges  were  then  shipped  on 
neir  permanent  .site,  where  thev  were 
and  placed  in  position. 
advantage  of  experience  in  building 
ion.  it  will  be  seen  that  the  cost  of 
in  be  similarly  reduced  for  concrete 
For  not  only  can  suspended  center- 


•  noalh  pile  and 
';:lded  members 
r  economy.  1  f 
lions  when  cast 
may  be  cored 
■II   erected   first. 


iiig  be  used  instead  of  i;  >'. 
timber  work,  but  previou>]'  :i 
can  also  be  use<l  with  fu  ih. 
the  size  and  weight  of  rib  si 
solid  would  be  excessive  :'.,, 
out  and  a  self  suiiportin;;  i]: 
which  can  be  lilk«l  solia  with  other  concrete 
when  in  place.  .\  conveiinin  methtid  is  to 
cast  such  shells  in  secti..iu  .",  to  i;  ft.  lung, 
weighing  not  over  •2.i1"ii  lbs.  with  open  tops, 
and  sides  and  bottom  •_>  to  |  ins.  thick.  .A 
fairly  rich  mixture  should  be  used  for  these 
shells,  of  about  one  part  of  cement  with 
three  of  line  aggregate.  \djusta!)le  steel 
moulds  are  convenient  for  this  |iurpose  as  in 
building  construction,  and  a  large  number  of 
pieces  can  be  cast  in  a  slujrt  lime,  and  at 
small  cost.  Short  sections  of  gas  pipe  c.in  be 
cast  into  the  sections  to  receive  dowel  pins 
for  joining  them  together.  Holes  can  be  left 
in  the  sides  and  bottom  of  the  sections  for 
lifting  them,  which  can  afterwards  be  tilled. 
The  sections  cm  then  be  placed  in  position 
by  an  overhead  cableway,  working  simultane- 
ously from  each  end,  and  when  the\  are  sus- 
pended in  their  correct  positions  they  niav  be 


A   Diagram  for   Determining   Weights 
of  ^8-in-  Steel  Plates. 

c'ontrilniti'il   l).v    Walter   U     Roof,   Draflsiiian, 
Clileaso  *c  Great   Western   Ry. 

In  taking  off  weights  of  steel  structures,  1 
have  found  that  by  using  the  accompanying 
diagram  considerable  time  can  be  saved  in 
getting  the  weights  of  the  various  sizes  of 
lateral  and  other   small   plates. 

Ordinarily  the  weight  of  a  steel  structure  is 
found  by  taking  the  weights  of  the  main 
members  and  achling  a  certain  per  cent  for 
details,  but  when  a  weight  with  a  fair  degree 
of  accuracy  is  required,  the  weights  of  all 
small  plates  can  be  l.iken  from  the  diagram, 
saving  numerous  calculations  or  references  to 
steel  hand  books.  In  this  case  a  very  small 
percentage  is  added  for  details,  thereby  de- 
creasing the  chances  for  error. 

li.rfiliimitioii  nf  Ctin'es. — The  weight  of  a 
cubic  foot  of  steel  is  taken  at  •J89,(i  lbs.    Then 

48!»,(; 

the  weight    of    a    %-iu.    plate^i.\lx%x , 

1728 
where  li  =  width   in   inches  and   1  =  length   in 
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Diagram   for   Determining   Weights   of  3,8-ln.    Steel   Plates. 


lowered  till  the  joints  come  to  a  bearing.  The 
inside  of  the  shell  can  then  be  filled  with 
concrete  reinforced  with  rods,  thus  forming 
solid  arch  ribs.  The  center  can  then  be  re- 
moved and  a  superstructure  erected  with  floor 
supported  on  spandrel  walls  or  columns.  In 
liuilding  construction  the  strength  of  the  con- 
crete forms  or  shells  is  usually  not  consid- 
ered as  resisting  compression.  But  since  it 
evidently  must  take  a  portion  of  'he  stress, 
there  is  then  an  extra  factor  of  safety.  In 
one  case  where  suspended  centering  and  sep- 
arately moulded  members  were  used,  a  saving 
of  tliirtv  per  cent  was  claimed  over  a  corre- 
sponding bridge  with  solid  filling  erected  on 
jiilc  and  timber  false  work. 

Vitrified     Paving     Brick.— The     National 

Paving  P.rick  .Manufacturers'  .Association 
recently  has  issued  a  pamphlet  relating  to 
vitrified  paving  brick.  It  is  fully  and  at- 
tractively illustrated.  The  quantity  of  this 
pavin.g  material  now  in  use  in  .American 
cities  is  shown.  These  brick  are  manufac- 
tured from  the  less  refractory  fire  clays  and 
shales.  No  two  deposits  of  these  shales 
or  clays  are  exactly  alike,  says  the  pam- 
phlet. They  do  not  burn  alike  as  to  color 
or  amount  of  heat  required.  The  raw  ma- 
terials must  receive  slightly  different  treat- 
ment  at   each   factory. 


inches.  This  is  the  equation  of  the  curves 
shown  on  the  -diagram.  The  figures  on  the 
various  curves  represent  the  weight  of  a 
plate  whose  dimensions  intersect  on  the  curve. 
In  case  the  intersection  falls  between  two 
curves,  the  weight  can  be  interpolated. 

Example. — l'"ind  weight  of  a  Yi-\\\.  steel 
plate  Wk  ins.  wide  and  18VL'  ins.  long.  Under 
"width  in  inches"  find  11%  ins.  and  read 
across  to  the  right  to  the  intersection  of  the 
length  1SV4  ins.,  which  is  marked  "'.X"  on  the 
diagram.  This  point  falls  very  nearly  half 
way  between  the  curves  marked  "•20"  and  ''25," 
thus  giving  the  weight  of  about  2l'V-!  lbs. 
The  actual  weight  of  this  plate  by  calculation 
489.C 

is    ll..jxl8.5x%x =  •2-2.6     lbs,,     which     is 

1728 
about   %   of   1   per  cent  more  than  the  value 
taken    from   the  curve. 

Other  weight  diagrams  can  be  made  up  for 
the  most  common  thicknesses,  or  else  one  dia- 
gram will  do  for  all,  by  multiplying  the  weight 
found  on  the  diagram  by  the  proper  ratio. 

The  Novo  contractor's  pumping  outfits 
manufactured  by  the  Xovo  Engine  Co.,  of 
Lansing.  Mich.,  are  wide'y  used  for  drain- 
ing trenches,  etc.  The  pumps  have  large 
water  ways  which  adajits  them  to  service 
where  muddy  water  is  handled. 
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STEAM     AND    ELECTRIC     RAILWAY    SECTlOl 


The  Merits  and  Demerits  of  Reinforced 

Concrete  Tanks  for  Railway 

Water  Service. 

Reinforced  concrete  does  not  compare  favor- 
ably on  the  bases  of  cost  am!  tightness  with 
wood  and  steel  as  a  tank  material  for  railway 
water  service.   This  fact,  we  inav  assume  from 


GENERAL  SECTION  ON  A  -  B 

Fig.  1.  Suggested  General  Plan  for  a  Rein- 
forced Concrete  Substructure  and  a  Rein- 
forced  Concrete   Water  Tank. 

the  recent  report  of  the  Committee  on  Water 
Service  of  the  American  Railway  Engineering 
Association,  accounts  largely  for  the  inconsid- 
erable use  by  railwaj'S  of  reinforced  concrete 
tanks.  This  committee  report  is  a  suggestive 
one  to  those  interested  in  the  development  of 
reinforced  concrete  and  we  publish  it  nearly 
in   full  as   follows : 

Reinforced  concrete  tanks  have  been  built 
either  as  standpipes  or  as  elevated  tanks  on 
concrete  towers.  The  advantages  are:  (1) 
Low  maintenance  cost;  (2)  great  durability. 
This  may  be  true  only  of  well-designed,  well- 
built  and  water-tight  tanks. 

The  disadvantages  are:  (1)  Innovation  in 
railway  service;  (2)  imperfections  in  mate- 
rials and  workmanship;  (3)  greater  first  cost; 
(4)  porosity  of  the  concrete;  (5)  shrinkage 
of  the  concrete;  C6)  stretch  of  the  concrete; 
(7)  difficulty  of  waterproofing;  (8)  effect  of 
frost  on  saturated  concrete;  (9)  ugliness;  and 
(10)   immovability. 

Objection  No.  1  will  be  removed  in  time 
if  the  concrete  tank  develops  sufficient  merit; 
No.  2  is  more  incidental  than  fundamental,  but 
the  making  of  a  strictly  uniform  high-grade 
monolithic  concrete  construction  without  local 
imperfections  is  difficult  and  requires  highly 
efficient  workmanship,  and  No.  3  may  be  justi- 
fied by  the  advantages  named.  It  can  be  shown 
in  some  cases  that  a  reinforced  concrete  tank 
costs  less  than  a  steel  tank  of  like  capacity, 
but  in  such  cases  the  design  is  probably  spar- 
ing in  the  use  of  steel  and  concrete.  A  thin 
shell  and  a  high  stress  in  the  steel  arc  liable 
to  result  in  a  leaky  tank.  Generally,  when  the 
stress  in  the  steel  is  low  enough  and  the  tank 
shell  thick  enough  to  insure  against  leakage, 
the  cost  of  a  reinforced  concrete  tank  will  be 
greater  than  that  of  a  steel  tank. 

Objection  No.  4  is  the  root  of  much  of  the 
trouble  with  the  concrete   tank.     It  is  not  an 


insurmountable  difficulty.  Careful  selection 
and  grading  of  sand  and  stone,  liberal  use  of 
cement,  complete  and  uniform  mixing  and 
proper  placing  will  make  a  concrete  imper- 
vious under  the  pressures  required  for  railway 
water  service.  Serious  leaks  will  be  due  to 
local  imperfections  rather  than  to  porosity  if 
the  tank  has  been  well-designed  and  con- 
structed of  a  proper  grade  of  concrete. 

Objection  No.  5  is  a  more  fundamental  dif- 
ficulty. Shrinkage  of  concrete  in  setting  is 
inevitable  and  it  is  increased  by  the  large  pro- 
portion of  cement  required  in  water  tank  con- 
struction. This  frequently  produces  cracks, 
especially  along  the  joints  between  successive 
courses  of  concrete.  Careful  and  proper  mak- 
ing of  the  joints  and  judicious  steel  reinforce- 
ment are  necessary  to  prevent  serious  shrink- 
age cracks.  The  steel  dam  mentioned  in  the 
accompanying  general  specifications  is  a  de- 
sirable thing  in  the  joints  when  the  concrete 
in  the  first  half  of  the  joint  has  hardened  be- 
fore the  concrete  in  the  second  half  is  placed. 

Objection  No.  G  is  a  serious  difficulty  in  the 
shell  of  the  tank  due  to  elasticity  of  the  steel 
reinforcement  and  its  stretch  under  the  water 
load.  Any  concrete,  however  dense  and  im- 
pervious in  its  unstrained  condition,  can  be 
stretched  beyond  its  breaking  strength  and  fine 
cracks  through  which  water  will  flow  under 
pressure  may  be  opened  therein  by  stressing 
the  steel  within  the  elastic  limit  of  the  latter. 
If  the  tank  could  be  maintained  constantly  full 
of  water  the  moderate  leakage  due  to  such 
stretch  would  generally  stop  through  deposits 
of  suspended  matter  from  the  filtering  water. 
In  some  cases  this  would  be  assisted  by  chem- 
ical precipitation.  But,  under  general  service 
conditions,  there  is  a  wide  fluctuation  of  pres- 
sure and  the  elastic  recovery  of  the  steel  as 
the  pressure  drops  appears  to  break  down  the 
plugging  action  of  the  leakage  above  indicated 
in  those  cases  where  the  steel  is  stretched 
materially  beyond  the  breaking  point  of  the 
concrete. 

Herein  appears  to  lie  a  formidable  handicap 
of  the  concrete  tank  as  a  competitor  of  the 
steel  tank  on  the  basis  of  cost.  The  effectual 
remedy  appears  to  be  the  combination  of  that 
low  stress  in  the  steel  with  that  increased 
thickness  of  the  shell  which  will  limit  the 
stretch  of  the  concrete  so  that  cracks  permit- 
ting the  filtration  of  water  will  not  be  opened. 
That  increases  the  cost  of  concrete  and  steel, 
making  the  latter  approach  the  cost  of  steel  in 
a  steel  tank. 

Your  committee  is  of  the  opinion  that  the 
ultimate  stress  of  the  steel  without  assistance 
from  the  tensile  strength  of  the  concrete 
should  not  exceed  10,000  lbs.  per  sq.  in, 
and  that  the  minimum  thickness  in  inches  of 
the  concrete  at  any  point  should  be  such  that 
when  the  total  tensile  stress  due  to  water  load 
at  that  point  is  diminished  by  3.000  times  the 
sectional  area  in  sq.  ins.  of  the  steel  at  that 
point,  the  remaining  water  load  will  stress  the 
concrete  at  that  point  -300  lbs.  per  sq.  iri..  pro- 
vided that  in  no  case  shall  the  thickness  of 
concrete  be  less  than  4  ins.  Your  committee 
does  not  say  that  concrete  will  not  break  under 
a  tensile  stress  of  300  lbs.  per  sq.  in.,  although 
experiments  indicate  that  concrete  of  the  high 
grade  required  for  tank  construction  may  have 
an  ultimate  tensile  strength  of  400  to  500  lbs. 
per   sq.   in. 

This  specification  as  to  thickness  of  con- 
crete is  an  arbitrary  one  intended  to  secure  a 
minimum  and  reasonable  thickness  somewhat 
in  excess  of  the  thickness  of  concrete  in  tanks 
already  constructed  in  which  the  stress  in  the 
steel  has  been  12,000  lbs.  or  more  per  sq.  in., 
resulting  in  some  leakage.  The  primary  ob- 
ject is  to  secure  a  minimum  thickness  of  wall 
in  which  tension  cracks,  if  any,  will  be  local- 
ized and  minute  and  through  which  it  would 
be  difficult  for  water  to  pass.  The  size  and 
the  arrangement  of  the  reinforcing  rods  have 
an  important  bearing  on  the  minimum  per- 
missible thickness  of  concrete.     The  shrinkage 


of   the   concrete   around   large  rods  inWi- 
wall  is  liable  to  crack  the  concrete.     | 
The   trouble    from    stretch    of  the  c 
raises  the  question  as  to  the  practicabk"'' 


designing  a  tank   shell   to  be  'in  corapt 
This   could   be    accomplished   by  build  T 
shell  as  a  series  of  short,  flat,  abuttinei 


convex  to  the  center  of  the  tank  with, 
inforcing  steel  supported  by  exterior  i.J'. 
forming  the  abutments  of  the  arches    ;  i 
cated  in  the  suggested  plan  and  eleva'ti  Jj" 
section  of  concrete  tank  shell  designe-n  \. 
in  compression  appearing  on  the  accomivi  ' 
drawing,  showing  a  general  plan  and  pe 
section    for   a    suggested    concrete    sti^: 
The  radius  of  the  arches  may  readily' vj- 
portioned   to   make   the   total   compresii 
the  concrete  equal  to  the  total  tensiori  • 
steel.     The  reinforcing  rods  between  thji] 
ters  may  be  covered  by  metal  lath  andm. 
plaster.      The   density   and   impervious ,s 
the  concrete  in  the  arches  would  be  in^a; 
by  the  water  load.    The  polygonal  fornfi 
tank  wiih  its  recessed  panels  would  br<  • 
monotony  of  a  plain  cylinder  and  give  t  tj 
an  improved  appearance.     Doubtless  diliji 
would  arise  in  the  execution  of  such  a  a 
but  without  going  into  details,  the  sufjf 
is  offered  for  what  it  is  worth. 

Objection  No.  7  arises  from  4,  5  and  " 
problem   is   to    find    some    foreign    si 
which,   when    incorporated   with  the  .  : 
will  close  the  percentage  of  voids  fom 
in  the  best  grade  of  concrete,  or,  when  • 
to  the  surface,  will  be  impervious  and 
crack  or  peel  off.     In  either  case  the  m 
is    aggravated    and    the   waterproofing  r; 
nullified  by  the  shrinking  and  stretchinif 
concrete    unless    the    latter    is    properlrt 
forced  against  shrinkage  and  stretch.  V 
in  service  prove  that  it  is  practicable  tii:, 
concrete    impervious     under      ordinarj  •; 
pressures    by    proper    selection,    gradi 
mixing   of   materials.      Soap  and  alun-jt 
porated  with  the  concrete  in  the  mak:  i 
applied  as  washes  to  the  surface  are  pM 
the  best  proved  and  most  efficient  maters 
effective  waterproofing  of  concrete. 

Objection  No.  8  is  a  danger  which  II 
eliminated  bv  successful  solution  of  ai 
proofing.  Since  the  latter  will  requins 
base  a  very  dense  concrete,  the  quaiv 
water    passing    through   the   latter  wil  u: 
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Fig.  2.     Half  Foundation  and  Half  DecPlan 
of   Substructure   for   Water  Tan 

small  that  the  action  of  frost  can  haxlit 
or  no  effect  on  such  close  grained  and  sf 
cally  dry  concrete.  It  is  a  fact,  howev  ti 
in  our  northern  latitudes  much  disinte'tj 
of  porous  concrete  on  the  water  lincost 
and  streams  due  to  the  annual  effect  ' 
frost  season  is  apparent. 

Ugliness  is  a  sin  chargeable  to  some  !*».> 
structures  other  than  water  tanks.  PeiP'  ' 
little  additional   homeliness   is  not  unpC! 
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°d  by  the  grace  of  utility.     Mono- 

-ete,     especially     a     form-marked, 

"d,  leaky  efflorescent  tank  shell  pos- 

k'of  beautv  which  is  not  hidden  by 

'f,-  attainment  of  a  water-tight  tank 

j  I  high  grade  of  material  and  work 

'  v.\   go    far   toward   making   concrete 

pri.-ntable  in  appearance. 

irdnovable   objection    to   the    concrete 

i<  immovability.    A  wooden  tank  and 

si5l  tank  can  be  and  such  tanks  are 

f)m  place  to  place  to  meet  changing 

■tnits  of  railway  water  supply.     Dis- 

oliew  and  better  water  supplies  some- 

ni;  changes  in  locations  of  tanks  de- 

i.  concrete  tank  should    be    located 

t  <)se  points  where  there  is  no  proba- 

>i  lange.  . 

iding  the  obvious  merits  of  the  con- 

in  this  committee  sees  no  reason  why 

s  igaged  in  permanent  reconstructions 

ecvater  supplies  should  not  favorably 

;r     beginning  in   reinforced    concrete 

juruction.    Water-tightness  is  the  im- 

■    oblem.     The   stability  of  this   form 

•i-n  is  well  established. 

uig  concrete  tanks  are  practically 

..  .     Generally,  leakage  is  immaterial 

)u    and  objectionable  principally  as  a 

c  appearance  and  a   possible  danger 

t     frost.      It  is  more  often  the  result 

ilnperfections,  bad  joints,  and  a  thin 

ni  I  high  stress  in  the  steel  than  poros- 

I   rmeability  in  a  proper  grade  of  con- 

1  ven  amount  of  available  storage  and 

•r '   piping,   frostproofing,   and   coUec- 

osal  of  sludge,  the  standpipe  is 

more  economical  than  a  tank  on 

rriiotwMthstanding  it   is  practicable  to 

•  i>ncrete  tower  20   ft.  high   including 

•   an  expense  less  than  the  cost 

ition  and  lower  20  ft.  of  a  con- 

e.     This  refers  to  railway  serv- 

ntities  of  water  required  only  at 

._L;ons,    the    concrete     tower     may 

1  more  economical  than  the  standpipe. 

dstruction  of  the  concrete  tank  on  the 

U  ubstructure  would  not  diflfer  mate- 

fn  that  of  the  concrete  standpipe,  and 

specifications   for  the   latter  may 

nerally  to   the   former. 

Miucture  may  also  be  used  for  sup- 

r  nks  of  wood  or  steel.     Its  general 

-'^?s  of  an  octagonal  foundation  slab 

onal  deck  slab,  the   latter  being 

iie   reinforced   columns    and    the 

I  iipe  and  valve  well  resting  on  the 
!"n     The  plan  shows  the  general  ar- 

the  reinforcement.    The  founda- 

ributes  the  load  under  its  entire 

.    >  liie  unit  load  low  and  is  favorable 

f  m   settlement,    if    any.     On   a   rock 

II  n  this  slab  may  be  omitted.  The 
I; ell  serves  for  enclosing  and  frost- 
i)the  piping  and  valves,  helps  to  sup- 
h  deck  and  makes  the  entire  sub  and 
ti;ture  stable  against  wind  pressure 
lliSsistance  from  the  surrounding  col- 

!  he  plan  contemplates  a  substructure 
Q  than  20  ft.  high  above  the  ground. 
i<  case  the  columns  require  no  lateral 
g  In  the  construction  of  the  substruc- 
1  ordinary  approved  building  loads, 
(.'materials  and  w-orkmanship  for  rein- 
l;)ncrete  are  acceptable  and  sufficient. 
lotion  of  waterproofing  does  not  enter 
is  desired  to  make  the  deck  slab  the 
^f  the  tank  when  the  latter  is  made  of 

s  general  plans  are  submitted,  not  as 
^lich  should  be  adopted,  but  as  sug- 
nfor  a  number  of  good  designs  which 
'  made. 

'  .\EBRE\I.\TED    SPECIFIC.'VTIONS. 

di/ion.— In  earth,  excavation    for    the 

33n  should  be  as  deep  as   the   lowest 

^e.     In  rock,   only  the  excavation   for 

~i  box  should   be  carried    below    the 

f  frost.     In  earth,  the  bottom  of  the 

ms  should  be  thoroughly  tamped.     If 

1  will  not  sustain  the  total  load,  in- 

A'ind  pressure,  without  material  or  un- 

tlement,  the  foundation  should  be  sup- 

•n  piles  of  the  number,  size  and  ar- 


rangement as  determined  y  the  engineer. 
Such  piles  should  conform  :o  the  specifica- 
tions of  this  association  for  piling  as  selected 
by  the  engineer. 

Foundation. — The  found.ition  should  be 
rnonolithic  concrete  of  the  furm  and  dimen- 
sions as  shown.  If  the  depth  of  frost  is  ex- 
cessive the  foundation  may  be  carried  on 
broken  rock  uniformly  compacted  in  the  bot- 
tom of  the  excavation.  The  top  of  the  foun- 
dation should  be  above  the  surface  of  the 
ground. 

Concrete. — The  concrete  in  the  floor,  shell 
and  roof  shall  be  a  thoroughly  uniform  and 
dense  mixture  of  cement,  sand,  stone  and 
water,  made  and  laid  in  accordance  with  the 
specifications  of  this  association  for  reinforced 
concrete.  The  volume  of  the  sand  ^hall  be  in 
excess  of  the  voids  in  the  stone.  The  volume 
of  the  cement  shall  be  in  excess  of  the  voids 
in  the  evenly  mixed  sand  and  stone.  The  ex- 
cess of  sand  and  cement  shall  be  such  as  will 
give  the  greatest  attainable  density  in  the  con- 
crete. The  volume  of  water  shall  be  sufficient 
to  give  the  concrete  a  fluidity  that  will  cause 
it  to  flow  and  mold  itself  into  the  forms  read- 
ily and  completely.  An  unnecessary  quantity 
of  w-ater  shall  not  be  used.  The  engineer  shail 
determine  the  above  specified  voids  and  pro- 
portions. 

In  the  foundation,  the  concrete  shall  be 
mixed  in  the  proportions  specified  by  the  en- 
gineer and  it  shall  fulfill  the  requirements  of 
the  specifications  for  concrete  of  this  associa- 
tion. The  concrete  should  preferably  be  mixed 
by  batch  mixing  machines.  The  method  used 
shall  yied  a  complete  and  even  mixture.  .>\1I 
dirt  and  foreign  matter  shall  be  excluded  from 
all  materials,  concrete  and  stages  of  the  work. 

The  concrete,  after  mixing,  shall  be  poured 
and  worked  into  final  position  in  the  forms 
before  its  initial  set  is  complete,  and  it  shall 
not  thereafter  be  disturbed.  As  it  is  thus 
placed,  it  shall  be  thoroughly  worked  through- 
out by  flat  thin  bladed  tools  in  a  manner  that 
will  eliminate  all  voids  and  air  pockets  and 
produce  unbroken  mortar  faces  against  all 
forms  and  secure  perfect  contact  with  every 
part  of  all  reinforcing  rods  therein. 

Joints. — The  surface  of  concrete  in  joints 
should  be  free  of  laitance  and  all  foreign  mat- 
ter and  should  be  rough,  fresh,  clean  and  wet 
when  concrete  is  laid  thereon.  The  surface 
should  be  covered  w-ith  a  heavy  coat  of  grout 
or  mortar  immediately  in  advance  of  placing 
concrete  thereon.  The  surface  should  be  thor- 
oughly tooled,  scrubbed  and  washed  prepar- 
atory to  the  application  of  grout  and  concrete. 
The  new  concrete  should  be  w^orked  into  com- 
plete contact  with  the  old  concrete.  Muriatic 
acid  or  equivalent  may  be  used  as  a  help  to 
the  tooling  and  scrubbing,  but  all  of  the  con- 
crete penetrated  by  the  acid  should  be  entirely 
removed. 

A  metal  dam  of  non-corrosive  metal  like 
copper  should  be  inserted  in  the  concrete  joints 
intended  to  prevent  the  passage  of  water.  The 
metal  should  be  driven  edgewise  into  the  first 
half  of  the  joint  to  a  depth  equal  to  half  the 
width  of  the  metal  before  the  initial  set  of 
the  concrete  is  complete.  The  contact  between 
the  concrete  and  the  metal  should  be  complete 
and  perfect.  The  edges  of  the  metal  should 
be  turned  over  90°  for  anchorage.  Joints  in 
the  metal  dam  should  be  lapped  at  the  ends  in 
a  manner  that  will  secure  water-tight  joints. 
This  specification  for  joints  does  not  neces- 
sarily and  preferably  may  not  apply  to  the 
joint  between  the  floor  and  the  foundation. 

Forms. — The  concrete  forms  should  be  made 
of  dressed  and  matched  lumber  or  of  metal. 
They  should  be  accurately  made  and  erected, 
be  water-tight,  and  should  have  ample  strength 
and  rigiditv  to  prevent  bending  and  warping 
under  the  load  and  action  of  the  concrete. 
They  should  be  erected  in  such  manner  as  will 
permit  the  concrete  to  be  poured  and  worked 
as  above  specified. 

Reinforcement. — The  concrete  shall  be  re- 
inforced by  metal  rods  of  the  kind,  form,  size, 
number  and  arrangement  as  shown.  They 
shall  be  maintained  in  required  position  as  they 
are  buried  in  the  concrete,  at  which  time  they 
shall  be  free  from  dirt,  paint,  oil,  grease  and 
scale.     Splices  in  a  line  of  rolls  shall  be  lapped 


far  enough  to  develop  the  full  strength  of  each 
rod.  Throughout  the  splice,  the  ends  of  the 
rods  making  it  shall  be  far  enough  apart  to 
develop  maximum  total  adhesion  of  the  con- 
crete. Unnecessary  splicing  shall  be  avoided. 
No  splice  shall  be  opposite  a  splice  in  an  ad- 
jacent line  of  rods.  The  rods  shall  be  metal 
rods,  plain  or  deformed.  Their  tensile  strength 
shall  be  not  less  than  .50,000  lbs.  per  sq.  in. 
Their  elastic  limit  shall  be  not  less  than  30,000 
lbs.  per  sq.  in.  Their  ductility  shall  be  such 
that  any  rod  can  be  bent  180°  on  a  radius  equal 
to  2  diameters  or  sides  of  the  rod  without 
sign  of   fracture. 

Stresses. — .Assuming  the  metal  rods  to  carry 
the  water  pressure  and  other  stresses  without 
aid  from  the  tensile  strength  of  the  concrete, 
the  stress  per  sq.  in.  in  the  rods  should  not 
e.xceed  10,000  lbs.  Vertical  reinforcement  in 
the  shell,  between  the  shell  and  the  founda- 
tion and  across  joints  in  the  concrete  should 
be  ample  to  prevent  opening  of  cracks  in  the 
concrete.  Reinforcement  in  all  necessary  di- 
rections should  be  ample  to  prevent  as  far  as 
practicable  the  opening  of  cracks  in  the  con- 
crete due  to  its  shrinkage  in  setting  and  to  its 
stretching  under  the  water  load.  The  mini- 
mum thickness  in  inches  of  concrete  at  any 
point  should  be  such  that  when  the  water  load 
in  pounds  at  that  point  is  diminished  by  3,000 
times  the  sectional  area  in  sq.  ins.  of  the  metal 
reinforcement  at  that  point,  the  remaining 
water  load  will  stress  the  concrete  not  more 
than  .300  lbs.  per  sq.  in.  at  that  point,  provided 
that  in  no  case  shall  the  thickness  be  less  than 
4  ins. 

Loading. — The  weight  of  water  should  be 
assumed  to  be  63  lbs.  per  cu.  ft.  Wind  pres- 
sure, acting  in  any  direction,  should  be  assumed 
to  be,  in  pounds,  .30  times  the  product  of  the 
height  by  two-thirds  of  the  diameter  of  the 
tank  in  feet. 

Waterproofing. — .-\  uniformly  dense  mixture 
of  concrete  as  herein  specified  should  be  the 
primary  expedient  to  secure  water-tight  con- 
crete. This  may  be  supplemented  by  mixing 
with  the  concrete  some  form  of  waterproofing 
compound  of  proved  efficiency  or  by  washing 
the  concrete  surface  therewith,  or  by  both. 
The  engineer  shall  select  the  waterproofing 
material  and  determine  the  proper  proportions 
and  methods  of  application.  Waterproofing  by 
the  appHcation  of  rich  cement  mortar  may  be 
acceptable  if  the .  foregoing  specification  for 
making  joints  in  concrete  work  is  complied 
with. 


Waterway    Required    at    Culverts    for 
Drainage  Areas  in  Eastern  Kansas. 

.\  new  waterway  formula  based  on  ab- 
normal conditions  of  run-off  in  eastern  Kan- 
sas, was  presented  in  a  paper  by  W.  C.  Hoad, 
Engineer,  Division  of  Waters  and  Sewerage, 
Kansas  State  Board  of  Health .  Lawrence, 
Kan.,  read  before  the  Kansas  Engineering 
Society  at  its  convention  in  January.  In  the 
territory  named,  which  might  properly  in- 
clude most  of  Missouri  and  eastern  Okla- 
homa the  downpour  rate  over  limited  areas 
is  very  heavy.  Observation  for  a  number  of 
years  has  shown  many  failures  of  culverts  in 
this  territory  because  of  the  use  of  formulas 
w-hich,  while  perhaps  well  enough  suited  to 
other  conditions,  w-ere  not  suited  to  the  con- 
ditions here.  These  statements  explain  the 
wide  difference  between  the  new  formula  and 
those  by  Professor  Talbott  and  the  Chicago, 
Burlington  &  Quincy  Ry.  with  which  it  is 
compared  in  the  table  and  diagram  given 
here.     Mr.  Hoad's  paper  follows : 

The  principal  factors  that  combine  to  de- 
termine the  maximum  rate  at  which  flood 
waters  will  be  delivered  at  a  culvert  may  be 
stated  in  the  following  terms : 

(1)  The  size  of  the  drainage  area  tribu- 
tary to  the  culvert. 

(2)  The  maximum  depth  of  rainfall  for  a 
period  of  time  approximately  equal  to  that 
required  for  the  concentration  at  the  culvert 
of  run-off  water  from  all  parts  of  the  drain- 
age area. 

(3)  The  character  of  the  drainage  area  so 
far  as  this  may  affect  the  ratio  of  the  rate  of 
run-off  to  the  rate  of  rainfall;   for  example, 
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the  permealiility  aiul  depth  of  the  soil,  the 
slope  of  its  surface,  and  the  character  of  the 
vegetation  upon  it. 

The  relation  of  the  size  of  the  drainage 
area  to  the  run-of?  is  obviously  a  simple 
ratio ;  the  other  two  factors  remaining  the 
same,  the  run-ofif  is  proportional  to  the  drain- 
age area. 

The  ratio  of  the  ma.ximnni  run-off  rate  to 
the  corresponding  rainfall  depends  upon  so 
many  unrelated  variables  that  any  genera! 
mathematical  expression  for  it  is  out  of  the 
question.  For  a  restricted  area,  however,  over 
which  ordinary  conditions  of  soil,  topography, 
climate,  and  the  like,  are  tolerably  uniform, 
a  value  may  be  assigned  to  this  factor  which 
will  yield   approximately   correct   results. 

Evidently,  a  proper  combination  of  factors 
(2)  and  (3 1  should  furnish  an  expression  for 
the  rate  of  surface  run-off  per  unit  of  area, 
for  drainage  areas  of  different  sizes.  The 
rainfall  rate  for  which  culverts  in  this  sec- 
tion should  be  designed  may  be  reiiresented  by 
the  rainfall  formula.* 
240 

/  = (I) 

20  +  / 
in   which   I  =    the   intensity   or   rate   of    rain- 


fall, in  inches  per  hour,  for  the  tinu'.  ;  m  min- 
utes. 

For  ordinary  drainage  areas  the  time,  /. 
may  be  represented  liy  the  expression 
24  +  0.92  "^ A  ;  while  the  ratio  of  the  max- 
imum run-off  rate  to  the  average  rainfall  rate 
during  the  period  of  concentration  may  be 
assumed  to  be  0.45.  Substituting  these  values 
in  equation  (I).  and  considering  that  an  inch 
per  hour  of  rainfall  over  the  area  of  an  acre 
is  practically  equivalent  to  a  cubic  foot  per 
second,  produces  the  run-oft'  fornnila 
118 

0'= (II) 

48-1- V   .( 
in   which   O'^the   run-oft',   in   cubic    feet   per 
second   per   acre,   and   A  =  the   drainage   area, 
in  acres. 

This  formula  is  believed  to  lie  sufficient  to 
provide  for  all  floods  in  eastern  Kansas,  on 
drainage  areas  small  enough  to  be  covered  by 
a  single  storm,  except  in  the  case  of  extreme 
and  unusual  storms  occurring  perhaps  once  in 
a  generation.     For  use  farther  west,  where  the 
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through  the  culvert  opening  attimeif. 
inuim    discharge,    as    determined  bu. 
(Ill);    and,    finally,    the    waterway  U 
quired,    as   determined   by   dividing  l     ." 
imum  run-ofif  by  the  velocity.  F  "'""^ 


The  quantities  given  in  columns  L  i- 
id  (0)  are  also  shown  graphical: L  a 
-~"     heavy      '-      ' 


an 
three 


the 


*"'Fmin| 


diagram.      The    horizontal   scale  is  [5 

for  each  of  these  curves,  the  areasein?^-" 

dicated  in  acres  at  the  bottom  of  thttjaL!" 

and  in  square  miles  at  the  top.    Tllypfi! 

scales    of    the   three    curves   are  .ill  ;ff„f' 
K..t    -. ;,,,i:..„i„,i     ..»     •!,„    i_f^     .  j'"«en 


but    are    indicated     at     the    left 
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aiagram. 

The  three  lighter  lines  of  the  diagn  - 
sent  waterway  areas   as  determinedh 
or   formulas   already   used  to  some  it, 
this  section.     One  of  these  is  fromie 
Fe    Ry.    Co.'s    table    of    waterway  -f, 
quired    in    Missouri   and   Eastern  Ksj. 
Oklahoma.    This  table  is  perhaps  mt 
known    and    used    than    any    otheijn   .j 
vicinity.     The  waterway  areas  are  led  mi 

^reo  n  Square  Mi/es 
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Comparison    of    Waterway   Areas   for   Culverts   Required   by    Different  Formas 


soil  is  more  permeable  and  the  topography 
less  abrupt,  a  coefficient  of  O.T.'i  or  0.50  or 
even  less  should  be  applied. 

The    allowable    velocity    of    the     water     in 
passing  through  the  culvert  mav  be  taken  as 
T2(:i 

r=lG (lU) 

80-1-  X  J 
This  formula  gives  velocities  ranging  from 
7  ft.  per  second  in  the  case  of  small  culverts 
to  12  ft.  per  second  in  the  case  of  the  largest 
culverts  considered  under  this  discussion.  It 
has  been  a  common  practice  in  designing  rail- 
road culverts  to  assume  a  velocity  of  10  ft. 
per  second,  irrespective  of  the  size  of  the  cul- 
vert. Apparently  the  thought  has  been  that 
in  the  case  of  the  smaller  openings  the  water 
could  be  allowed  to  head  up  back  of  the 
embankment  sufficiently  to  permit  the  assumed 
velocity  to  be  attained ;  while  in  the  case  of 
the  larger  openings  it  was  unwise  to  assume 
a  velocity  higher  than  10  ft.  per  second  as  r. 
standard  because  of  the  prevalence  of  timber 
trestles.  There  is  no  good  reason,  however, 
why  a  somewhat  higher  velocity  than  10  ft. 
per  second  may  not  be  attained  under  un- 
favorable conditions  for  the  time  of  maximum 
discharge  in  large  masonry  culverts  with  wing 
walls  and  paved  floors.  Under  favorable 
conditions,  as  where  the  stream  has  emerged 
from  its  drainage  area  among  the  hills  and 
is  pursuing  a  sluggish  course  across  a  wide, 
flat  bottom,  a  somewhat  smaller  velocity  than 
that  given  by  equation  (111)  should  be  as- 
sumed. 

In  the  accompanying  Table  I  are  given, 
for  different  drainage  areas  expressed  both  in 
acres  and  in  square  miles,  the  maximum  run- 
off rate,  in  cubic  feet  per  second  per  acre,  as 
determined  by  equation  (II);  the  maximum 
run-off,  in  cubic  feet  per  second  :  the  velocitv 
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an    assumed    velocity    through   the  li 

1(1  ft.  per  second.     Another  curve  ifr 

Burlington     Rv.    Co.'s    formula.t   V>"n 

300  '.'./ 
area=: ,  A/  being  the  dnageai 

3  +  2  ^'~M 
in    square   miles.      In   this   formula  is  in 
Santa  Fe  table,  the  velocity  is  assieJ  ai 
ft.   per  second.     The  third  curve  ifr 
formula    proposed    by    Professor  . 
bot:t     AN'aterway  area^C    '^'.  f 
represents  the   drainage  area,  in  ac's. 
is  a  coefficient  varying  from  about  3 
country   to    0.4   or   0.5    for   rolling  r 
country.     A   value   of   0.5   was  us   i..  - 
puting   the   ordinates   of   the  curviihowii 
the  diagram. 

SUMM.VRV. 

The     proposed       run-off      for 
118 
,  is  based   upon  a  rainf:  form 

48+   VZ 

and    is    strictly    applicable    only   t  draii 
areas  small   enough   so  that  all  pas 
covered    simultaneously   by   heavy  ™ 
For   drainage   areas   too   large  to  :  <<"'■ 
equally    by    a    single    downpour   t    lor" 
gives  results  too  barge. 

The  formula  is  suitable  for  rollj'if] 
country  subject  to  heavy  downpoii  of  : 
such  as  the  eastern  half  of  Kans; 

The  velocities  through  the  culvi  v 
the  table  and  shown  by  the  cur  ^ 
diagram  are  suitable  for  use  esp| 
the  conditions  are  distinctly  unfa\a' 
permit  these  velocities  to  be  attaii! 
vert  should  be  adequately  proted  - 
being  clogged   by  brush  or  other  Jr'S- 

t.TournaI  Western  Soc.   C.   E.,  Vol^l 
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Two  good   sized   railroad 
construction  jobs  have  been 
e  oings   'c*  '"  ^^^  P^^*  '^^^'  days,  but 
aside   from  these  there  ap- 
pears to  have  been  very  lit- 
tle doing.     Developments  of 
the     past      week      indicate 
of    the    larger    railroads    are 
extensive   contracts,   but    not 
lie   beginning   of    the   next    fiscal 
t    1.     Of  these  roads  the  Missouri 
1,  has  considerable  improvement  work 
■•■nr  its   Omaha   terminal    and    to    its 
'    Kansas   City   line.     The    Denver 
■  k   R.    R.   has   also    mapped    out 
It  is  probable  that  both  of  these 
ne  across  with  contracts  in  June, 
i  ire  &  Michigan  Southern  R.   R. 
led   its  differences   with   the  city 
nd   can   now   go   ahead   with   its 
provement  work  planned  in   that 
nta  Ke  System  has  also  author- 
-truction  of   inii  miles  of   second 
Coast   Line  durinsr  the   ensuing 
;    reports   show    that   there    is   a 
work  mapped  out  for  the  pres- 
i   that    it   is   only   a  question   of 
it   will  be  placed  under  contract, 
'intracts  noted  above  one  is  the 
■.jnment  and  double  track  for  the 
,\aukee  &  St.   Paul   Ry.   between 
\berdcen.  S.  Dak.     Morris.  Shep- 
i'.'rtv.  4nl  Globe  BIdg..   St.    Paul. 
i  this  work.    The  other  contract 
)nd  track  work  between  Meadvillc 
Pa.,  for  the  Erie.    Ferguson  & 
o..  Brookvillc.  Pa.,  secured  Sec- 
is  work.   Robert  Grace  Coiitract- 
■.  eland.    O.,    secured    Section    B., 
Illespie  Co..  -jn  Church   St..   New 
V    .  secured   Section   C.     The   Erie  R. 
1  wise   planning    the    letting   of    con- 
'   '!  iiible  track  work  on  other  portions 
hi  fact  it  is  understood  that  bids 
'  for  that  portion  of  its  line  west 
n.   Ind      Xo  word  has   been   rc- 
Ung  the  award  of  contracts   for 
..assen  line  of  the   Southern   Pa- 
■rnia.  nor   of  the   Grand   Trunk 
•  laisachusetts.     Bids  on   both   these 
CI  were  taken  some  weeks  ago. 

three  of  the  largest  highway  con- 

this  year  have  been  opened   by 

rk    State   Commission    on    High- 

ic  bids  received  on  April  1-5  and   17 

ehund  elsewhere   in  this  issue.     Bids 

'"g  taken   on   a   number   of   good 

Te.xas  and  more  are  to  come  in 

■.;rc.     These  Texas  contracts   are 

1  in  sufficiently  large  sections  to 

igger  contractors. 

•  <i  drainage  work  about  the  larg- 

h  has  come  up  for  letting  since 

^^^sue  appears  to  be  the  one  in  Posey 

y  Indiana.      This    work    calls    for    the 

of    about    4.)    miles     of     dredge 

eludes   the   removal   of    1 ,2.j(l.000 

.    dirt    and    the   clearing   of    about 

»<-s  of  right  of  way. 

!|ere  opened  last   week  by  the   U.   S. 

f|  at  Boston.   Mass.,   for  an   extensive 

Mivation  job  in  Boston  Harbor.     The 

■  T  the  removal  of  78.7!»2  cu.  yds. 

low  bidder  was  the  Great  Lakes 

.y  .-»ock  Co..  1148  Oliver  Bldg.,  Bos- 

1  i.,  at  $7.-50  per  cu.  yd. 


The  City  of  St.  Paul  is  taking  steps  look- 
ing to  the  relocating  of  the  river  channel  at 
that  place.  A  preliminary  survey  has  lieen 
made  and  a  report  submitted  to  the  River  and 
Harbor  Coiumission  of  the  city  of  St.  Paul 
for  this  work,  .\ccording  to  the  preliminary 
estimate  the  work  of  changing  the  chamicl 
would  cost  ?i.l!tj,:ttl.  and  would  re<|uire  over 
4  J'J(i,000  cu.   vds.   of  excavation. 


Pasadena,  Cal.,  is  one  of 
the     few    .American     cities 
Locating        which    have    been    dispos- 
the  '"S  ^'^  garbage  by  feeding 

J      ■  it  to  hogs  on  a  city  farm, 

incinerator.  ^^  Pasadena  this  method 
proved  objectionable  to 
the  health  authorities  of  the  county,  so  it 
was  decided  to  build  an  incinerator,  and 
the  people  voted  bonds  for  that  purpose. 
The  city  council  secured  a  location  in  the 
manufacturing  section  of  the  city,  but  there 
wa-j  a  great  outcry  against  the  choice  of 
site  and  a  vigorous  demand  that  it  be  put 
outside  of  the  city.  But  whenever  the  au- 
thorities sought  to  locate  it  outside  of  the 
city,  they  were  met  with  a  flock  of  injunc- 
tions. Two  other  sites  were  finally  ob- 
tained and  an  unofficial  ballot  was  taken 
by  the  people  on  the  question  of  location. 
The  site  originally  selected  by  the  city  au- 
thorities was  not  only  the  winner,  but  it 
had  more  than  six  times  as  many  votes  as 
the  two  other  cites  combined.  .All  of  wliich 
goes  to  show  that  even  as  delicate  and  dif- 
ficult a  matter  as  the  location  of  a  garbage 
incinerator  can  be  properly  and  satisfac- 
torily- settled  by  the  people  if  they  are  giv- 
en a  chance  to  act. 


The   series   of   road   bills 
approved  by  Governor  Wil- 

New  Ter=ev  ^°"  °"  -^P""''  ^'^  ^^''"  S'^*^ 
o  f  ,,7  •',  the  state  of  Xew  Jersey 
Kcad  Work,  eventually  l.jod  miles  of 
state  highways  and  make 
radical  changes  in  the 
method  of  dealing  with  these  roads.  The  es- 
tablishment of  the  system  of  state  highways 
is  placed  in  the  hands  of  the  State  Highway 
Commission.  Edwin  A.  Stevens.  State  Road 
Commissioner,  and  by  one  of  the  bills  the 
State  Treasurer  is  added  to  this  Commission. 
House  2'Xi.  the  most  important  of  the  meas- 
ures by  .\ssemblyman  Whyte.  provides  that 
the  State  highway  systeni  shall  include  roads, 
or  parts  of  them,  as  now  are.  or  will  form, 
main-traveled  highways  of  reasonably  dii;ect 
route  between  the  county  seats,  existing  im- 
proved highways  being  chief  lines  of  travel 
between  seaside  resorts  and  the  large  centers 
of  population,  other  roads  which  naturally 
would  be  a  part  of  a  State  system,  and  the 
Ocean  boulevard  and  the  Delaware  River 
drive.  The  State  road  commissioner  is  to 
prepare  and  submit  to  the  State  Road  Com- 
mission a  map  of  the  proposed  highway  sys- 
tem. After  making  necessary  modifications 
the  commission  is  to  adopt  the  mapped  road 
system  as  the  State  highway  system.  The 
new  law  provides  that  in  taking  over  any 
road  as  a  part  of  the  State  system  the  com- 
mission shall  be  guided  by  the  character  and 
the  amount  of  travel  thereon,  its  consequent 


relative  importance  in  the  system  and  with 
due  regard  to  the  mileage  of  roads  heretofore 
improved  in  each  county  and  to  the  burden 
of  maintenance  and  repair  costs  therein,  which 
it  is  the  intent  of  the  act  to  relieve.  The  State 
system  is  not  lo  exceed  l,."iiKi  miles  i>l  high- 
ways. Whenever  a  road,  or  portion  thereof, 
is  taken  over  by  the  State  its  further  improve- 
ment, maintenance  and  repair  shall  be  at  the 
expense  of  the  State.  .Another  of  the  new 
Whyte  laws  provides  for  the  permanent  im- 
provement of  non-State  highways,  the  work 
lo  be  done  under  the  control  of  the  boards  of 
freeholders,  and  the  State  to  pay  forty  per 
cent  of  the  cost.  Under  the  old  law  the  State 
paid  only  one-third  the  co.st. 


The    luck   of   some   con- 
tractors is  proverbial,  btit 
it    is    seldom,   indeed,   that 
Luck  "^  '^""  °^  good  luck  sticks  as 

closely  as  it  did  in  the 
case  cf  a  contracting  firm 
at  Scranton  These  con- 
tractors have  the  contract  for  constructing 
.ibout  1,100  ft.  of  tunnel  sewer  for  the  city 
of  Scranton,  Pa.  .\  couple  of  weeks  ago 
they  struck  a  coal  vein  and  took  out 
enough  coal  along  the  line  of  the  tunnel  to 
supply  their  own  homes  and  several  of 
their  employes.  A  few  days  later  they 
stri:ck  a  worked  out  mine  chamber  which 
saved  them  the  trouble  and  expense  of 
blasting  through  rock.  This  chamber  was 
M)  ft.  long  and  ran  in  the  direction  the  sew- 
er tunnel  was  being  ilriven,  so  that  all  the 
contractors  had  to  do  was  to  blast  a  couple 
of  feet  from  the  floor,  hast  week  the  con- 
tractors struck  another  veiii  of  coal,  which 
also  ran  in  the  right  direction.  It  is  esti- 
mated that  about  l.tKX)  tons  of  coal  will 
have  to  be  removed  from  the  sewer's  path. 
If  this  luck  continues  the  city  officials  will 
begin  to  regret  that  they  didn't  sell  the 
privilege  for  doing  the  work'instead  of  pay- 
ing the  contractors  $20,000  for  it. 


Job 


Of  course  the  following 
letter,  which  appeared  in 
a      Xew      England      news- 


...  J  paper,  is  a   fake,   but  nev- 

W  anted.         crtheless      it      pretty      ac- 
curately    sets     forth     the 
way    the    average    day    la- 
bor  street   job    is   conducted: 

To  Mayor,  ton  hall,  bi  gcsh.  i  wan  to  get  work 
on  street  job.  I  go  down  every  morning  in 
Hoiyok  car  bout  8  o'clock,  up  bi  Dlk  Karter 
plas  i  see  4-5  man  an  dump  cart,  i  say  what 
dos  man  doin.  Somel>od>'  sa\'  O  waitin  for 
frank  Has  to  come  long,  down  Wasfeld  stret 
I  see  som  mor  man  smokin  pip,  takin  it  kinda 
esy,  an  I  say  what  dos  man  <ioin.  O  waitin 
for  frank  Has.  down  by  ton  hal  i  se  mor  man 
an  waggin,  all  waitin  for  frank  has.  bi  gosh, 
look  lak  pretty  good  job.  i  use  to  be  waiter 
niiself  in  hotal  up  In  Canada,  i  tank  I  get  job 
lite  of,  so  i  can  work  on  dos  prospac  liiU  job. 
i  tankt  hay  ot  to  bild  good  sidwalk  up  dat  street 
so  to  mak  it  esy  walkin  for  cops, 
respectfol  yours 

pete  lefleur 

rivdal  street. 
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PERSONAL 


Dr.  Hover  has  been  selected  as  chairman  o{ 
the  Sewer  Commission  of  the  city  of  Middle- 
port,  N.  Y. 

Mr.  Arthur  Kramer  of  Florence,  Pa.,  has 
been  appointed  pipe  inspector  at  Philadelphia 
by  the  government, 

Mr.  H.  F.  Howe  has  been  appointed  chief 
engineer  of  the  Guayaquil  R.  R.,  with  head- 
quarters at  Huigra,  Ecuador. 

Mr.  John  Dickey  Culbertson,  second  vice 
president  and  treasurer  of  the  National  Tube 
Company,  died  suddenly  on  March  13  at  Pitts- 
burg, Pa. 

Mr.  W.  O.  Galbreath  has  been  appointed 
engineer  maintenance  of  way  of  the  Missouri 
&  North  Arkansas  Ry.,  with  office  at  Eureka 
Springs,  Ark. 

Col.  Geo.  W.  F.  Vernon  has  been  recom- 
mended to  fill  the  vacancy  on  the  Sewerage 
Commission  of  Baltimore  caused  bv  the  death 
of  Mr.  Wm.  W.  Mclntyre. 

Mr.  Ralph  Modjeska  of  Chicago  delivered 
an  address  on  April  15  before  the  Engineers' 
Society  of  Pennsylvania  at  Harrisburg  on  the 
subject  "  Famous  European  Bridges." 

Mr.  E.  B.  Minuez,  formerly  engineer  of 
grade  crossings  of  the  New  York  Central  & 
Hudson  River  R.  R.,  has  been  appointed  dis- 
trict engineer  of  the  middle  district,  with 
office  at  Albany,  N.  Y. 

Mr.  W.  D.  Northern,  formerly  witli  the 
Leonard  Construction  Company  of  Chicago, 
has  been  appointed  as  superintendent  of  con- 
struction of  the  new  filtration  plant  and  reser- 
voirs for  the  city  of  Aberdeen,  S.  Dak. 

Mr.  J.  C.  Holden  has  been  appointed  divis- 
ion engineer  of  the  Manitoba  division  of  the 
Canadian  Pacific  at  Winnipeg,  Manitoba.  He 
was  formerly  assistant  engineer  of  that  divis- 
ion.   He  is  succeeded  by  Mr.  C.  H.  Fox. 

Mr.  Mackie,  who  has  been  acting  as  engi- 
neer in  charge  of  sewer  construction  for  the 
city  of  Cranbrooke,  B.  C,  has  been  elected 
resident  engineer  for  the  city  of  Swift  Cur- 
rent. He  will  be  succeeded  by  Mr.  A.  A. 
McLintock. 

Mr.  Henry  C.  Nutt  has  resigned  as  fourth 
vice  president  and  general  manager  of  the 
western  division  of  the  Northern  Pacific  Ry. 
and  has  accepted  the  office  of  general  manager 
of  the  Salt  Lake  route.  He  will  assume 
charge  on  May  1. 

_  Mr.  G.  W.  Yellott,  former  county  commis- 
sioner of  Baltimore  county,  Maryland,  has 
been  unanimously  elected  chairman  of  the 
Good  Roads  Commission  named  in  the  bill 
passed  by  the  legislature  calling  for  a  bond 
issue  of  $1,500,000  for  the  improvement  of 
roads  of  the  county. 

Mr.  E.  F.  Lawrence  of  Portland,  Oregon, 
has  been  elected  president  of  the  Architec- 
tural League  of  the  Pacific  coast.  The  other 
officers  are :  Mr.  John  Bakewell,  vice  presi- 
dent, San  Francisco;  Mr.  M.  L.  Whitehouse, 
secretary,  Portland,  and  Mr.  Myron  Hunt, 
treasurer,  Los  Angeles. 

Mr.  E.  Stanley  Tcrhune,  Newark,  N.  J.,  has 
relinquished  his  position  in  the  sewer  commis- 
sion office  at  Batavia,  N.  Y.,  and  will  go  to 
Newark  to  take  charge  of  similar  work.  The 
city  of  Newark  will  put  in  a  complete  sani- 
tary sewer  system  with  20  miles  of  sewers  and 
an  Imhofif  disposal  plant. 

Mr.  W.  W.  Gaffin,  for  a  number  of  years 
connected  with  the  Chicago  &  Northwestern 
Rv.  as  division  engineer,  has  resigned  his  po- 
sition and  will  enter  into  the  contracting  busi- 
ness with  Mr.  F.  Gehri  of  Janesville,  Wis., 
under  the  firm  name  of  Gaffin  &  Gehri.  Their 
headquarters  are  in  Fond  du  Lac.  Wis. 

Mr.  TT.  C.  Phillips,  formerly  chief  engineer 
of  the  Atchison,  Topeka  &  Santa  Fe  Ry.  coast 
lines  at  Los  Angeles,  Cal..  has  been  appointed 
chief  engineer  of  the  entire  Santa  Fe  system. 
This  is  a  new  position.  Mr.  Phillips'  office  is 
at  Chicago.  Mr.  G.  W.  Harris,  formerly  en- 
gineer  of   construction   of    the   Coleman-Lub- 


bock cut-off  of  the  Santa  Fe,  succeeds  Mr. 
Phillips. 

Mr.  E.  G.  Connette,  formerly  vice  president 
and  general  manager  of  the  Syracuse  Rapid 
Transit  R.  R.,  has  been  apointed  to  the  posi- 
tion of  general  manager  of  the  enlarged 
Brooklyn  Rapid  Transit  railroad  system  at  a 
salary  of  $14,000  a  year.  Mr.  Connette  has 
demonstrated  great  ability  in  handling  trac- 
tion situations  and  problems. 

Mr.  E.  C.  Hawkins,  chief  engineer  of  the 
Copper  River  &  Northwestern  R.  R.,  died 
.April  9  at  the  age  of  52  years.  He  was  a 
graduate  of  Rensselaer  Polytechnic  Institute 
and  has  been  engaged  for  a  number  of  years 
on  railway  construction  in  the  West.  He  was 
in  charge  of  the  first  railway  constructed  in 
Alaska.  He  built  the  While  Pass  &  Yukon 
and  the  Copper  River  &  Northwestern  rail- 
ways. 

Mr.  J.  C.  Orrell.  formerly  engineer  in 
charge  of  the  construction  of  inmiigration  sta- 
tion on  the  Cooper  River  for  the  United  States 
government,  has  resigned  to  accept  a  position 
as  engineer  with  the  water  works  department 
of  Chicago.  Mr.  Orrell  has  been  connected 
with  the  erection  of  a  number  of  important 
federal  buildings.  Mr.  Frank  Crawford  has 
been  recommended  for  appointment  to  succeed 
Mr.  Orrell. 

Mr.  A.  J.  Hammond,  an  engineer  who  made 
the  report  on  the  construction  of  the  south- 
west land  tunnel  of  Chicago  for  the  Merriam 
commission  which  investigated  the  city  ex- 
penditures on  that  construction,  has  been  ap- 
pointed city  bridge  engineer  by  Mayor  Harri- 
son. The  former  bridge  engineer,  Mr.  Thos. 
G.  Pihlfeldt,  has  been  bridge  engineer  for  a 
number  of  years,  and  w-as  one  of  the  few  city 
officials  who  was  not  arraigned  by  the  Mer- 
riam commission  during  its  investigation  into 
the  city  affairs. 

CIVIL  SERVICE  EXAMINATIONS. 

The  State  Civil  Service  Commission  of  Al- 
bany, N.  Y.,  will  hold  its  examinations  on 
May  18.  1912,  for  the  following  positions :  Ax- 
man,  chainman,  and  inspector  of  telegraphs 
and  telephones. 

The  State  Civil  Service  Commission  of  Illi- 
nois at  Springfield  announces  civil  service  ex- 
amination to  be  held  in  Chicago  on  May  17, 
1912,  to  fill  present  and  future  vacancies  in 
the  department  of  factory  inspection.  These 
positions  include  the  following :  General  in- 
spector, electrical,  ventilation,  mechanical,  and 
structural  iron  work.  Applications  must  be 
on  file  in  Springfield  prior  to  May  10.  Blanks 
may  be  obtained  from  W.  R.  Robinson,  chief 
examiner. 

The  United  States  Civil  Service  Commis- 
sion announces  that  the  receipt  of  applica- 
tions for  the  examination  for  chief  irrigation 
engineer  in  the  Indian  Irrigation  Service  will 
close  on  May  1,  1912. 


INDUSTRIAL 


The  Columbia  Chemical  Co.,  Barberton,  O., 
is  to  use  Taylor  Stokers  in  connection  with 
its  soda  ash  drying  furnace. 

Mr.  Walter  B.  Snow,  Publicity  Engineer,  has 
still  further  increased  his  office  facilities  by 
the  occupancy  of  Rooms  421  to  42t)  at  170 
Summer   St.,   Boston,  Mass. 

Universal  Portland  cement  was  sold  last 
month  to  the  Wayne  County  (Michigan)  Road 
Commissioners  for  40  miles  of  all-concrete 
pavement  to  be  constructed  this  spring.  This 
will  take  about  100,000  bbls.  in  all. 

The  Raymond  Concrete  Pile  Co.  of  New 
York  and  Chicago  has  been  awarded  the  con- 
tract for  placing  the  concrete  piles  for  the 
foundations  of  improvements  to  the  plant  of 
the  American  Stopper  Company  at  Dwight  & 
Verona  Sts.,  Brooklyn,  N.  Y. ;'  N.  M.  Loney, 
Engineer. 

The  Robb  Engineering  Co.,  Ltd.,  has  recent- 
Iv  sold  vertical  boilers  to  B.  F.  Elwell  Glue 
Co.,  Rockport,  Mass. ;  Walter  W.  Field  &  Co., 
Inc.,  Cambridge,  Mass. ;  J.  W.  Buzwell,  Salis- 


bury,   Mass. ;   C.   F.    Hathaway  &  g,,  p 
bridge,  Mass. ;  Mvstic  Rubber  Co   W  V?™' 
ford,   Mass.  ''     1 '«<!• 

The  American   Engineering  Co.,  bH 
the    Taylor    Stokers,    report    recent  T' 
follows  :     The  Quincy  Market  &  Coki.     ^' 
Co.,    Boston,   Mass.,   4   stokers,  to  b& 
to  350  hp.  Stirling  boilers  at  their  plat  ??'' 
gents'   wharf;  the  Solvay  Process  C's  t 
kers;    the   Minetto-Meriden   Co.,  Miftr,  M 


Y 


to,  N. 


a   stoker   with   extension  grate  f( ,  sm 
hp.    Wiches    boiler;    New    York  EdtV 
34  stokers   with   extension  grates;  tl'Sal   ' 


Electric    Light    Co.,    Salem,   Mass. 


•stokers 


with   extension   grates ;   the  Weymot  Light 
&  Power  Co.,  East  Wevmouth,  Mas  g  I 
kers   for  400  hp.   B.  &  W.  boilers;  tl  Tm' 
Laundering    Co.,    Columbus,    O.,    on  stoked 
with   extension  grate   for  a  2.50  hp.  '  j.  \v 
boiler;    the    Edward    Ford    Plate   Gs  Co 
Rossford,  O.,  2  stokers  with  extensit gniK 
for  300  hp.  Stirling  boilers ;  the  New  Y'^,^„ 
Haven  &  Hartford  Electric  Light  C  Cedj. 
Hill  Power  House,  New  Haven,  Con  2  sto- 
kers for  500  hp.  Bigelow-Hornsby  bors;  tht 
Firestone   Tire   &    Rubber   Co.,  Akrc  6    i 
stoker  for  000  hp.  Stirling  boiler;  the  ijc 
Electric  Light  &   Power  Co.,   Oiicof  1 
Mass.,  4  stokers   for  229  hp.  H.  R.  Tjo-,kr. 


CATALOGUIS, 

"     "■ — - — -J 


Horse    Collars.— Card,    13i4x9i4  ir    The 

Foster,    Helmreich,    Wagner    arness 
Co.,   Kansas  City,  Mo. 

This  card  illustrates  and  descbe 
seamless  roll  top  collar  with  no  lip 
to  injure  the  horse,  with  buck  stitch  ] 
without  rivets  and  with  billet  ar  t 
sewed  with  half-inch  thong.  The  o 
collar  is  made  for  teams  with  extib 
collar  leather  and  the  No.  556  is  me 
extra  large  pad  for  heavy  dray  tear 
first  collar  has  a  draft  of  about  17  s. 
the   second   about  I8J/2  ins. 

Koehring  Mixers. — Paper,  6x9  ins.80  pp 
Koehring  Machine  Co.,  Miaukef 
Wis. 

This  catalog  illustrates  and  descie; 
Koehring  Mixer  and  all  its  accst 
Complete  details  are  given.  A  pcion  0 
the  catalog  is  devoted  to  bar  cut's  am 
benders.  -A.nother  portion  is  deved  I' 
specifications,  tables  and  line  dra\igs  0 
all  types  of  mixers.  Illustrations  arshowi 
of  installations  in  various  classes  1  work 
The  catalo,g  is  very  complete. 

Coltrin  Mixers. — Paper,  6.x9  ins., 56  pf 
The  Knickerbocker  Co.,  Jackso  Mii' 
This  catalog  gives  complete  illu:?.' 
and  descriptions  of  the  Coltrin  mixew 
is  built  to  combine  the  best  fea.res  1 
batch  and  continuous  types,  and  is  jjvide 
with  an  accurate  automatic  apparis  fo 
proportioning  of  materials  and  ti  n?  0 
mixing.  The  illustrations  show  thdetail 
of  all  parts  of  the  machine,  as  welas  tti 
various  types  of  machines  as  as'nble; 
Illustrations  of  installations  on  ariou 
work  are  shown,  together  with  lettr  fror 
users  of  the  machines. 

Mill  Apparatus. — Paper,  3j^x6  ins.  12  pl 
Pawling  &  Harnischfeger  Co.,  ilwau 
kee.  Wis. 

This  booklet  illustrates  P.  &  I  appa 
ratus  for  steel  mills,  rolling  mill  foun 
dries,  etc.  It  also  contains  illustr-d  de 
scriptions  of  grab  buckets,  charg  r  ma 
chines,  monorail  systems  and  mill  I'H'^s. 

Boiler  Tube  Corrosion.— Paper,  8'/i  1  J"* 

12  pp.     The   National  Tube  Co  Puts 

burgh,  Pa. 

N.  T.   C.   Bulletin  No.  4  contains  n  at 

stract    from    the   Journal   of  the  A'-ttci 

Society    of    Naval    Engineers   on   t    coi 

rosion  of  boiler  tubes,  giving  a  sumiO'" 

corrosion  tests  of  wrought  iron  an  stce 

with   illustrations. 
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R.AILWAYS.     STEAM     AND     ELECTRIC 


Alabama. 

M  ilount,  Union  Springs,  Ala.,  Presi- 
of  le  Birmingham  &  Southern  R.  R., 
•d  lis  a  few  days  ago  for  the  construc- 
)f  tf  20  miles  of  new  line  between  Talla- 

atf  Electric  in  Elmore  County. 

j  Alaska. 

'■"",?  been  introduced  in  the  U.  S. 
'ling  tor  the  construction  of  1,000 
road  in  .Maska  by  the  government, 
nent  of  natural  resources  and  to 
i|)ly  of  coal  for  the  navy  are  the 
rposes  of  the  bill.  The  bill  pro- 
;■  creation  of  the  .-Maskan  Railway 
composed  of  five  members  to  be 
V  the  president.  The  commission 
president  in  determining  the  route 
;ind  in  having  it  constructed. 

Arkansas. 

I    Hardy.    .\rk..    are    strongly    in 

o  the  proposition  under  consideration 

<f   ttle  Rock   Board  of   Trade  to  con- 

ilroad    north    to    connect    with    a 

:;e    Missouri    &    North    .Arkansas 

',1   has    been    suggested    that    the 

m   Little   Rock  north   to   Hardy, 

;i.    Floral,    Victor,    Cushman    and 

.Je. 

Arizona. 

ern  Pacific  Ry.,  J.  D.  Mathews, 
jineer,  Tucson,  Ariz.,  has  prepared 
climates  for  an  underpass  to  be 
at    10th    St.    and   Toole    .-\ve.,    in 

California. 

being  taken  to  organize  a  com- 
-tnict  an  electric  car  line  at  Au- 
!iect  the  Auburn  depot  with  the 
St.  depot.  The  cost  of  the  line  is 
$30,'''00.  It  is  proposed  to  apply 
ise  on  May  6.  G.  B.  Herrington, 
■terested. 

rom  Lakeport  state  that  R.  D. 
■ial  agent  of  the  Clear  Lake  Ry., 
ng  constructed  from  Hopland  to 
>^  been  authorized  to  close  a  con- 
San  Francisco  firm  for  the  com- 
Ae  road.  It  is  expected  that  the 
c  completed  before  the  summer 
n  closes. 

the    reports    that    the    Wes^tern 

has  under  consideration   the  con- 

a  branch  line   from  Doyle,  Ca!., 

la  Susanville,  we  are  advised  that 

•this  kind   is   contemplated   in    the 


-  for  the  construction  of  electric 
ir  m  Redwood  and  vicinity  has  been 
e*;-  Edward  F.  Fitzpatrick.  The  first 
•nstructed  will  be  from  the  busi- 
:f  Redwood  City  to  the  foothills 
Iside  and  Portola  districts.  The 
icific    is    believed    to   be    backing 

L.   Philips.   Los   Angeles,   Cal.,   is 

project   involving   the    construc- 

ncline   railway  from  the   foot  of 

^o   to   the   summit,   a   distance   of 

1     A   new  type   of   mechanical    device 
^ised  for  operating  the  cars. 
Pj-entatives  of  the  Tidewater  &  South- 
i|i.,  which  is  planning  to  extend  its  line 

iresno  to  Bakersfield,  recently  visited 
rjCal.,  through  which  the  line  will  pass, 
\  purpose  of  taking  up  with  the  Board 
r  c  the  matter  of  securing  rights  of  way 
3  ?r  aid  from  the  citizens. 
Jiacramento  Valley  West  Side  Electric 
^  of  Willows,  is  meeting  with  good  suc- 
jsecuring  the  right  of  way  for  its  pro- 
line. The  company  has  recently  or- 
IJ  survey  from  Woodland  via  Dixon  to 
ion  the  Sacramento  River,  touching  the 
ibe  Oakland,  .-^ntioch  &  Eastern  electric 


Ime.  The  distance  from  Woodland  to  the 
point  of  connection  with  the  O.ikland  line  is 
about  33  miles.  A  new  survey  in  Colusa 
County  for  a  branch  has  been  ordered  also. 
It  will  run  from  Williams  to  Colusa.  It  will 
touch  the  Northern  Electric  in  Colusa,  the 
Vallejo  Northern  in  Woodland  and  the  Oak- 
land and  .\ntioch  near  Rio  Vista. 

Colorado. 

.\  project  is  under  consideration  for  the 
construction  of  an  interurban  line  from  Rockv 
Ford.  Colo.  H.  L.  Pierce.  Boston,  Mass.,  is 
interested. 

The  Oklahoma  Land  &  Colonization  Co. 
has  about  secured  all  right  of  wav  for  a  rail- 
road in  the  vicinity  of  MotTct,  Colo.,  and  is 
ready  to  take  up  the  matter  of  equipincnt  and 
material.  .\  rail  of  about  4.j  lbs.  will  be  used. 
The  rolling  stock  will  be  steam  for  freight  and 
motor  car  for  passenger  traffic.  Lewis  .'\. 
Coler,  MoflFat,  Colo.,  is  Chief   Engineer. 

Dela'ware. 

The  Wilmington  &  Southern  Tr.action  Co.. 
New  Castle,  Del.,  is  making  good  progress  in 
securing  its  right  of  way  for  an  extension 
from  Rose  Hill  to  Wilmington. 

Florida. 

The  route  for  the  projected  line  of  the 
Memphis  &  Gulf  R.  R.  is  understood  to  have 
been  practically  decided  on.  and  it  is  believed 
that  construction  work  may  be  started  by 
June  1.  Work  will  probably  be  started  at 
both  Medidian  and  Tacksonville,  Fla.  C.  D. 
Smith  &  Co.,  ()30  Exchange  Bldg..  Memphis. 
Tenn.,  have  the  contract  for  the  engineering 
and  construction  work  for  this  railroad. 

Georgia. 

The  Georgia  Coast  &  Piedmont  R.  R.,  a 
standard  gage  90-mile  steam  road,  has  plans 
well  along  for  extending  its  line  from  Darien 
to  Brunswick,  Ga.  .A.n  extension  from  Col- 
lins to  Vidalia  is  also  under  consideration.  A 
de  Sola  Mcndes,  Darien,  Ga.,  is  General  Man- 
ager. 

The  Flemington,  Hinesville  &  Western  R.  R. 
has  secured  the  right  of  way  from  Mcintosh 
to  Hinesville  for  its  projected  railroad,  and 
in  planning  to  have  construction  started  at  an 
earlv  date.  It  is  hoped  to  complete  the  line 
to  Hinesville  by  July  1.  J.  B.  Way  and  L.  E. 
Stafford,  Flemington,  Ga.,  are  directors. 

Idaho. 

The  Southern  Idaho  Light.  Heat  &  Power 
Co.,  owner  of  the  two  interurban  lines  running 
out  of  Boise  has  engineers  in  the  field  lor  an 
extension  from  Caldwell  to  Ontario  and  Wei- 
ser.  The  engineering  work  is  in  charge  of  the 
Cleveland  Construction  Co.,  Cleveland,  O., 
with  branch  office  at  Boise.  R.  L.  Ewing  is 
engineer  in  charge. 

The  Albion-Marshfield  R.  R.  Co.,  Ltd.. 
will  resume  work  on  its  9  miles  of  line 
from  .Albion,  the  county  scat  of  Cassia 
county,  to  a  connection  at  Marshfield,  Idaho, 
a  station  on  the  Salt  Lake  &  Idaho 
R.  R.,  now  building  from  Salt  Lake  to 
Burley,  Idaho.  -Albion  is  at  present  without 
railroad  facilities,  and  aside  from  being  the 
county  seat,  has  a  state  normal  school,  mines, 
agricultural  and  fruit  raising.  Location  sur- 
veys will  be  made  at  once  and  right  of  wav 
secured.-  The  board  of  directors  include  T.  E. 
Harper,  president;  C.  A.  Dumas,  vice-presi- 
dent; G.  A.  .Axline,  secy.;  A.  Lounsbury, 
treas. ;  Sam  Perriiis.  Tom  Price.  Louis  A. 
Bauman.  all  of  .Albion,  Idaho;  W.  C.  Calvert, 
Burley,  Idaho,  is  chief  engineer. 

Grading  work  for  the  Salt  Lake  &  Idaho 
R.  R.,  has  been  completed  for  the  entire  6."> 
miles  from  Burley  to  Kelton  Summit,  near 
the  Utah  line.  The  steel  is  now  in  the  storage 
yards  at  Burley,  and  track  laying  will  be 
started   shortly. 


Illinois. 

The  Chicago  &  Joliet  I-Lleetric  Ry.  Co.,  J.  R. 
Blackwell,  General  Manager,  Joliet,  is  plan- 
ning to  begin  work  about  May  1  on  a  num- 
ber of  extensions  and  improvements  to  the 
traction  system  at  Joliet.  Orders  have  been 
placed  for  800  tons  of  rails,  5,000  steel  ties 
and  2-j,000  wooden  ties. 

The  Rochelle,  Oregon  &  De  Kalk  Electric 
Ry.  Co.,  the  incorporation  of  which  was  men- 
tioned in  our  last  issue,  has  its  main  office  at 
21  East  Van  Buren  St.,  Chicago,  111.  Accord- 
ing to  the  articles,  which  are  for  50  years' 
duration,  the  company  proposes  to  build  and 
operate  an  electric  railway  from  Rochelle  to 
Oregon  and  Freeport,  with  a  branch  to  Dixon, 
Sterling  and  Morrison ;  from  Rochelle  to  De 
Kalb  and  from  Rochelle  to  Ottawa.  The  in- 
corporators and  the  first  board  of  directors 
are:  John  W.  Bissell  of  Chicago;  Maurice 
E.  Burr,  Chicago ;  Charles  .Aaron,  Chicago ; 
Earl  R.  Burton,  Elgin,  and  Robert  J.  Scott, 
Chicago. 

The  Conn  Construction  Co.  has  secured  sub- 
contract for  about  eight  miles  of  work  at 
Greenview,  111.,  on  the  new  Peoria  branch  of 
the  Chicago  &  Northwestern  Ry.  The  com- 
pany can  use  some  small  outfits,  as  it  has 
some  very  good  side  work.  This  will  be  let  in 
whole  or  will  be  stationed  out. 

The  Chesapeake  &  Ohio  R.  R.  has  a  number 
of  improvements  in  view  for  placing  its  Chi- 
cago line  in  first-class  shape.  An  expenditure 
of  about  $2,000,000  will  probably  be  made,  but 
it  is  likely  that  this  sum  will  be  spent  grad- 
ually. 

The  St.  Louis,  Springfield  &  Peoria  R.  R., 
with  principal  offices  in  Champaign,  has  cer- 
tified to  the  Secretary  of  State  to  an  increase 
of  capital  stock  from  $6,0.50,000  to  $7,850,000. 
The  road  is  a  portion  of  the  Illinois  Traction 
System. 

At  a  recent  meeting  of  the  board  of  di- 
rectors Chicago  &  Eastern  Illinois  (Frisco 
system)  railway  it  was  decided  that  $2,000,000 
should  be  expended  in  improvements  along 
the  lines  of  the  company  between  Chicago  and 
St.  Louis  during  the  coming  year.  The  pro- 
posed improvements  include  the  installation  of 
15,000  tons  of  lOO-pound  rails  and  a  new  pas- 
senger station  at  Danville,  III.  Proposed  dou- 
ble track  work  will  practically  complete  dou- 
ble track  improvement  on  tlie  Chicago  &  East- 
ern Illinois  line  between  Chicago  and  St. 
Louis.  New  Yards  will  be  built  near  West 
Frankfort  and  at  Cypress,  111.  W.  J.  Jackson, 
Chicago,  111.,  is  vice  president  and  general 
manager  of  the  railroad. 

Indiana. '~ 

The  Erie  R.  R.  is  understood  to  have  taken 
bids  on  the  double  tracking  of  its  lines  west 
of  Huntington,  Ind.,  about  100  miles. 

The  city  of  Decatur,  Ind.,  has  voted  to 
grant  the  Vandalia  Railroad  permission  to 
construct  6  new  tracks  through  a  portion  of 
the  city,  and  the  company  has  decided  to  make 
an  expenditure  of  about  $100,000  for  the  im 
provements.  S.  C.  Scott,  Pittsburgh,  Pa.,  is 
.Assistant  to  the  President. 

The  Lake  Erie  &  Western  Ry.  Co.  will,  pro 
viding  the   city   of   Muncie,   Ind.,   grants   per- 
mission to  add  to  its  switching  facilities,  build 
a  new  freight  station.     W.  G.  Atwood,  Indi- 
anapolis, Ind.,  is  Chief  Engineer  of  the  road. 

Iowa. 

The  Cedar  Rapids  &  Iowa  City  Railway  & 
Light  Co.  has  completed  surveys  for  its  pro- 
posed new  interurban  line  between  Cedar 
Rapids  and  Mt.  Vernon,  and  it  is  probable 
that  construction  work  will  be  put  under  way 
this  spring.  Wm.  G.  Dows,  Cedar  Rapids,  la', 
is  President. 

Work  on  the  proposed  railroad  from  Bas 
sett,   la.,    to    Spring\'iew    will   be   commenced 
May  1.     People  in  that  vicinity  have  subscribed 
$j<5,000  toward  the  project. 


+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Kansas. 

The  citv  of  Salina  hns  voted  lionds  in  tlie 
sum  of  $20,000  for  the  Salina,  Tipton  & 
Northern  R.  R.,  a  proposed  interurl)an  line 
from  Osborne  to  Salina.  It  is  stated  that 
every  township  and  town  through  which  the 
line  will  run  have  voted  bonds  at  a  rate  nf 
about  $2,000  to  aid  the  road.  ^ 

Louisiana. 

The  Erath  Sugar  Co..  lirath.  La-,  has  se- 
cured the  right  of  w"a.v  and  will  have  work 
started  at  once  on  a  standard  gage  railroad 
running  six  miles  north  of  Erath. 

It  is  reported  that  the  Frisco  will  build  into 
Lake  Charles  this  year  from  De  Quincy  or 
Kinder. 

Maryland. 

It  has  been  .imiounced  by  Governor  Gold 
borough,  .-Xnuapolis,  Md.,  that  he  will  sign 
bills  by  which  voters  of  Anne  Arundel  and 
Calvert  counties  will  decide  at  the  ne.xt  elec- 
tion whether  the  commissioners  shall  indorse 
bonds  of  the  Baltimore  &  Virginia  R.  R.  Co. 
to  build  the  proposed  Drum  Point  railroad.  If 
the  vote  in  ,'\inie  Arundel  county  is  favorable 
the  county  will  indorse  $200,000  of  bonds 
while  Calvert  county  will  indorse  $100,000. 

Massachusetts. 

The  Boston  &  .-Mljany  R.  R.  (New  York 
Central  Lines)  is  to  expend  about  $2.")O,0oii  for 
a  new  station  at  Pittstield,  Mass.  Plans  for 
the  station  are  now-  being  prepared.  About 
$25,000  of  the  above  sum  will  be  expended  for 
trackage  changes. 

Michigan. 

The  Business  Men'--  League  of  Mt.  Clem- 
ens, Mich.,  will  co-operate  with  the  Pontiac, 
Midi.,  Commercial  Club  with  a  view  to  se- 
curing the  construction  of  a  branch  line  of 
the  Michigan  Central  Ry.  between  the  two 
cities.  J.  A.  Henk  is  Secretary  of  the  Mt. 
Clemens  body. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  decided  to  act  favorably  on  the  petition 
of  the  Grand  Rapids  &  Indiana  R.  R.  Co.  for 
permission  to  construct  a  spur  track  east  from 
.South  Division  street  almost  to  East  street, 
along  the  north  side  of  Cottage  Grove  ave- 
nue. E.  H.  Barnes,  Grand  Rapids,  Mich.,  is 
Chief   Engineer  of  the  company. 

Officials  of  the  .Ann  .\rbor  Railroad  have 
practically  assured  the  City  Council  of  Owos- 
so.  Midi.,  that  the  new  shops  of  the  company 
will  be  located  at  that  place.  K.  A.  Gohring  is 
Superintendent,  Owosso,  Mich. 

Minnesota. 

.•\dvices  from  Spooner.  Minn.,  state  work 
will  be  started  this  summer  on  the  proposed 
railroad  line  connecting  International  Falls 
and  Thief  River  h'alls.  The  project  is  said 
to  be  backed  by  tlie  Backus-Brooks   interests. 

It  is  reported  that  the  Great  Northern  Ry. 
Co.  is  planning  to  relay  its  line  between 
Evansville  and  Barnesville,  ]\linn.,  with  90-lb. 
steel. 

The  Backus-Brooks  Co.,  .\ndrus  Bldg., 
Minneapolis,  Minn.,  it  is  said,  will  assume 
full  charge  of  the  Minneapolis  &  Rainy  River 
R.  R.  on  May  L  The  announcement  of  the 
purchase  of  the  property  froin  the  Weyer- 
haeuser interest  was  announced  some  time 
ago. 

Mississippi. 

Good  progress  is  being  made  with  the  pro- 
rrtotion  work  for  the  i proposed  interurban 
line  from  Greenwood,  Miss.,  to  Itta  Bena. 
Capitalists  of  Greenwood  are  interested  in  this 
project.   ' 

.•\  committee  representing  the  Commercial 
Club  of  Yazoo  City,  Miss.,  has  agreed  to  have 
the  city  subscribe  a  $.50,000  bonus  and  secure 
necessary  right-of-way  and  terminal  points 
at  both  ends  of  the  line  and  all  stations  en 
route  in  order  to  secure  the  proposed  railroad 
from  Y'azoo  City  to  Carthage.  It  is  hoped 
that  the  new  line  will  be  in  operation  bv  Jan. 
L   If  14. 

Soliciting  committees  of  the  Meridian.  Miss. 
Board  of  Trade  have  succeeded  in  raising  all 


but  $2,000  of  the  required  bonus  necessary 
for  the  construction  of  the  Meridian  &  Deep 
Water  Railroad  from  Meridian  to  L'nion, 
Miss. 

It  is  understood  that  the  New  Orleans,  Clin- 
ton &  Birmingham  Railroad,  recently  incor- 
porated, is  planning  the  construction  of  a  line 
from  Edenborn  Station  on  the  Louisiana  Ry. 
&  Navigation  line  to  Clinton,  and  surveys  have 
already  been  completed  to  Natchez.  Residents 
of  the  country  through  whicli  the  proposed 
line  will  pass  are  asked  to  vote  a  ■')-niill  tax  to 
aid  the  project. 

Missouri. 

®The  Kansas  City  Terminal  Ry.  Co.,  John 
V.  Hanna,  Chief  Engineer,  Kansas  City,  in 
connection  with  its  terminal  work  has 
awarded  a  contract  to  O'Hagan  &  Lake  of 
.\urora,  111.,  covering  concrete  work  between 
Broadway  and  State  Line.  The  work  con- 
sists of  building  the  Southwest  Boulevard, 
Summit  St.  and  2.jth  St.  subways  and  the 
construction  of  retaining  walls  at  various 
locations  between  the  points  mentioned.  The 
approximate  amount  involved  is  $200,000,  and 
time  for  completion  about  l"i  months. 

Montana. 

The  Flathead  Interurban  Ry.,  Kalispell, 
Mont.,  is  completing  arrangements  for  right 
of  way  from  the  end  of  the  grade  to  the 
city  limits,  and  for  a  crossing  with  the  Great 
Northern  railway,  preparatory  to  the  resump- 
tion of  construction  work. 

It  has  been  announced  that  14  miles  of 
right-of-way  has  been  secured  for  the  ex- 
tension of  the  Gilmore  &  Pitt.sburg  R.  R.  from 
Dillon  to  Twin  Bridges,  Mont.  It  is  now 
said  that  no  grading  contracts  will  be  let, 
however,  until  the  route  is  permanently  lo- 
cated. T.  n.  Bacon,  .Armstead,  Mont.,  is 
Chief  Engineer. 

Nebraska. 

The  Missouri  Pacific  Ry.,  E.  F.  Mitchell, 
Chief  Engineer,  St.  Louis.  Mo.,  at  the  com- 
mencement of  the  next  fiscal  year,  June  1, 
will  probably  begin  construction  on  extensive 
improvements  to  its  Omaha  terminal  and  to 
its  Omaha  and  Kansas  City  line.  It  is  re- 
ported that  something  like  $0,000,000  will  be 
expended  in  this  work,  which  will  include  a 
new  and  enlarged  freight  terminal,  24-sta!l 
round  house  and  double  tracked  line  for 
Omaha,  heavily  ballasted  and  rebuilt  line  to 
Kansas  City,  and  extensive  improvements  on 
the  "Low"  line  leadin.g  to  Louisville  and 
points  in  central  Nebraska. 

New  Jersey. 

The  Public  Service  Corporation  of  New 
Jersey,  Thomas  N.  AlcCarter,  President,  New- 
ark, has  acquired  the  Riverside  Traction  Co.. 
operating  a  line  from  Riverton  to  Trenton, 
and  the  Elizabeth  &  Trenton  Railroad  Co.. 
which  owns  the  uncompleted  railroad  formerly 
owned  by  the  Trenton  and  New  Brunswick 
R.  R.,  and  the  New  Jersey  Short  Line  R.  R., 
extending  from  Trenton  to  Elizabeth,  of 
which  that  section  between  Trenton  and  New 
Brunswick  is  in  operation.  The  sum  of  $800,- 
000  has  been  raised,  to  be  secured  by  the  bonds 
of  the  Riverside  Traction  Co.,  for  the  enlarge- 
ment and  extension  of  that  property,  and 
$1,000,000  has  been  raised,  to  be  secured  by 
bonds  of  the  Elizabeth  &  Trenton  R.  R.,  to 
complete  that  property  through  from  Trenton 
to  Elizabeth. 

New  York. 

The  New  York  Central  &  Hudson  River 
R.  R.  is  understood  to  be  planning  the  ex- 
penditure of  $2,000,000  this  year  for  better- 
ment w-ork  between  Fishkill  Landing  and  .Al- 
bany. 

It  is  probable  that  the  East  Side  Improve- 
ment Society,  Oswego,  N.  Y.,  will  be  success- 
ful in  securing  the  location  of  the  terminal 
of  the  Syracuse,  Lake  Shore  &  Northern  Ry. 
on  the  east  side  of  the  city. 

The  Freeport  R.  R.  Co.,  Freeport,  N.  Y'.,  re- 
cently incorporated  with  a  capital  stock  of  $20,- 
000,  proposes  to  construct  a  1 '/2-mile  street  rail- 
way line  at  Freeport.  The  directors  of  the 
company    are    T.    P.    C.    Forbes,    Solani    M. 


Lamb,    .Alice    D.    Forbes.   Eleanore 
Stephen    P.    Pettit.    William    Forbi 
Mayer,  Sarah .  J.  Fisher  and  M,  \  , 
Freeport.  '' 

The    Sullivan    County    R.    R.  Q^ 
York  Citv  has  been  incorporated  wi 
tal   stock  of  $200,000.     The  incoronU  -'" 
W.  Kohler,  Jeffersonville,  N.  Y.,  L '  '^  '' 
and  H.  B.  Mingle,  New  York  City. 

A  citizens'  committee  at  Cana 
raised  about  $-'),00i>  toward  securin< 
spur  from  the  Lehigh  Valley  R.  R  ' 
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road    has    agreed    to    furnish    the  ;on 
ties   for  the   road,  the  cost  of  whi(  ;,  '"' 
mated   at   $14,000.      Grading,  labor  i/I' 
expenses  will  cost  $f),000.     A    P   Fj.L  p 
astota,   N.  Y.,  is   Secretary  of  the  fcS 
Ihe  Syracuse  Rapid  Tran.5it  Co.,  ij  t- 
ton.    General    Manager,    Syracuse,   I  y  '■ 
considering  a  proposition  to  extend'ie  \W 
nut    .Ave.    line   through   University   jc,.  ,. 
Irving   Ave.,    past    the   main   entran  t     ' 
University    stadium,    terminating  aia 
which  will  give  street  car  service  tcie 
nor  Tract  section. 

North   Carolina. 

The  Virginian  &  Eastern  CaroL 
has    surveys   under   way   for  a  ne',li 
North   Carolina.     J.   M.  Turner,  5(C 
St.,  .Augusta.  Ga.,  is  President. 

At    a   meeting   of   the    stockholdei  of  th 
Kinston    Terminal    Co.,    Kinston,   NC    li 
Board  of   Directors  were  elected  ana; 
of  incorporation  signed.     The  autho:e( 
ital  of  tlie  company  is  $50,000,  and  i; 
posed  to  build  a  line   from  Kinston  > 
lands. 

Ohio. 

The  City  Council  of  Toledo  has  psc 
ordinance   for  the  vacation  of  Juncin 
and  it  will  now  be  possible  for  the  L; 
&  Michigan   Southern   Ry.,   Samuel  )ci 
Chief    Engineer,    Cleveland,    Ohio, 
work    in   the   neai*   future   on    e.\ten-e 
provenients  in  Toledo.    These,  it  is  ur.;r 
w-ill  cost  the  company  $2,500,000.    Itb 
that  they  will  soon   be  put  underwa 

The  Republic  Railw.iy  &  Light  Co.'c 
town,    Ohio,    is    planning   extensive  if 
ments   to   its    properties.     Some  repi  ^ 
it    that    an    expenditure    of   $5,000,0(  i 
1016  is  proposed,  and  that  of  this  suiS; 
000  will  be   spent  this  vear.     It  is  sle' 
between    $l,5lKI.000     and   $1,1)00,000    ill 
utilized    for    the   erection    of  a    larg  pow( 
house  either  at  Ellw-ood  City,  Pa.,  v,erc  tt 
Mahoning  system  recently  absorbed  f  Pem 
sylvania  power  plant,  or  at  Lowelhi.    Tl 
remainder   of   the   $2,000,000   will  beised  i 
new   power   equipment,   rolling  stock  nd  tl 
improvement    of    the    West    Federal>t 
barns  at  Youngstown. 

The   Ohio   Electric   Ry.   Co.,  Cinciiit: 
has   announced   its   intention   of  builni; 
new   street  -car   lines    in    Hamilton  ti  ■ 
nier,   providing   Council   grants  the  i.inchis 
One   extension   \vill  be  the  connecdoof  tl 
Main  St.  line  with  the  North  B.  at  t  I 
St.    bridge    and     the     other    from   Hh 
the    baseball    park    to    Parrish    .Ave. 

The  directors  of  the  .Springfield  ai  Xeni 
Ry.  Co.  have  approved  the  preliminai  si 
for  an  extension  to  Dayton  fromV. 
Springs  and  have  authorized  MartiiAn- 
man.  General  Manager,  Springfielf'  0..  I 
proceed  with  details  preliminary  to  istrui 
tion. 

The   State   Public   Utilities  Commiem  h 
granted  permission  to  the  North  Rand 
road  Co.  to  issue  $150,000  in  bonds  ;i 
000  in  stock  at  par  for  the  purpose  •  }; 
in.g  a  branch  line  from  Allies  .Ave.,  i  C 
land,  to  the  new  race  track  near  Rani! 
miles.    The  new  line,  which  will  be  in  e 
extension  of  the   Miles  .Ave.   line  to  e    -^ 
grounds,    is    projected    by    members 'f  tjl. 
race  track  association,  among  whom  a  H.  K 
Devereaux,    H.    .A.    Watterson   and  .m   •■ 
Cannon  of  Cleveland. 

The  BlufTton  Stone  Co.,  Bluflftor,  L  ha 
been  awarded  a  contract  for  stone  'f  J^ 
ballasting  the  Lake   Erie  &  Western   vLSioi 


•i"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ihc  i;w  York  Central  lines  from  Lima  to 

..l..iU 

Oklahoma. 

ceil  aiinuiinccU  by  H.  Leone  Miller, 

of    the    Winnipeg,    Salina    &    Gulf 

tliat  the  headquarters  of  construe- 

he   located   at   Guymon,   Okla.,    and 

tfices  of  The  Brindley  Co.,  IV  Bat- 

\ew  York  City,  which  has  the  con- 

intract,  will  be  established  there. 

of    Mc.Alester,     Okla.,    have    ap- 

conimittee   to    solicit    $2im),0(i0     of 

us    for   the  construction   of   a   rail- 

;    Mc.Mester    to    a    connection    with 

ri.   Oklahoma  and   Cu\i  at  Ada  or 

Oregon. 

IS  under  consideration  for  the  con- 

I  an  electric  railroad   from  Kugene 
Grove,   and  already   right   of   way 

le  to  Creswell,  I11V2  miles,  has  been 
'usiness  men  of  Eugene  are  inter 
lis  proposition,  which  will  be  sub- 
-.ime  company  with  a  view  to  ob- 

constrnction   of    a    line.      P.       1'. 

Eugene,   Ore.,   is   interested, 
n,    ranchers,   landowners   and    busi- 

II  central  Crook  county.  Ore.,  have 
$1(10.0(1(1  for  the  purpose  of  induc- 
igon  Trunk  line  to  build  a  branch 
lius.  or  some  similarly  well-situat- 
ti>  Prineville,  Ore.,  tapping  the 
1  Crooked  River  valleys. 

\    Co.,   sub-contractors    of    Twoby 
commenced  grading  work   within 
tiits  of   Eugene.  Ore.,   on   the  pro- 
hern   Pacilic  line   from   Eugene   to 

Pennsylvania. 

■■c  K.  K.  has  awarded  the  contracts 
track  work  between  Meadville  and 
■-■•  the  following:  Section  "A." 
i  Edmondson  Co.  of  Brookville, 
!i  "B,"  Robert  Grace  Contractmg 
eland.  O. :  Section  "C."  T.  A.  Gi! 
if  -jo  Church  St..  New  York  City. 
vill  involve  the  expenditure  of  over 

•<to\vn  &  Phoenixville  Ry.  Co.  has 

-'.irveys  and  has  secured  the  capital 

astruction    of   a   6-mile   line    from 

■  Spring  City.     The  work   will  be 

ailwav    Building  &   Operating  Co., 

liile"Bldg..  Philadelphia.  Pa. 

iibersburg.  Greencastle  &  Waynes- 

■    Ry.   Co.,   Waynesboro.    Pa.,  is  to 

started  shortly  on  the  extension  of 

ni   Highfield  to   Blue  Ridge   Sum- 

:>^i\n   of   way    for   this    extension   has 

'  '•'ircd. 

-'  Penn  Traction  Co..  J.  L.  Fritsch, 

lecr.  Connellsville,  Pa.,  has  started 

sur\eys  for  a  connecting  link  bc- 

lilles  and  Irwin. 

..  .;;ig  on  the  new  extension  of  the  Le- 

I  .New  England  R.  R.,  from  Danielsvillc 

"  i.'iqua.   Pa.,  have  practically  been  com- 

'|tiy  the  contractors  and  the  company  is 

ying  the  steel.     So   far  the  rails  have 

lid   from  Andreas  to  Erantz's.     All  of 

(  bridges   along   the   new    line    are    iin- 

'  except   the   largest  one.   that   over   the 

i  River  at  Lehigh  Gap,  which  is  110  ft. 

:  Rapid  progress  is  also  being  made  on 

lid  it  will  be  completed  by  the  lime  the 

ly  has  the  tracks  laid  along  the  rest  of 

le.     From    present    indications    regular 

can  be  started  over   the   extension  by 

the  middle  of  June. 

ons  are  being  secured  on  right  of  way 

8  or  10  mile  line  in  the  Indian  Creek 

The  line  will  be  constructed  primarily 

e  development  of  coal  lands  owned  by 

B.  Zimmerman.   Somerset,   Pa.,  presi- 

f  the  Quemahoning  Coal  Co. 

South  Dakota. 

>rris.  Shepard  &  Douglitrty,  SOI  Globe 
St.  Paul.  Minn.,  have  been  awarded  the 
ct  for  change  of  alignment  and  double 
tor  the  Chicago.  Milwaukee  &  St.  Paul 
tween  Summit  and  Aberdeen. 


,rT,  "^  Sioux  Falls  Tr.ut.  1  Svstem.  E.  .M. 
Mills.  President,  Sioux  l-nlls,  S.  Dak.,  is 
planning  to  extend  its  line  :•■  Sherman  Park 
in   Sioux  Falls. 

Tennessee. 

The  Murfreesboro  Klc^iii.-  R\ .  Co.,  char- 
tered early  in  April,  proposes  Ihe  construc- 
tion ot  a  52-mile  line,  tlu-  route  taking  in 
Nashvdle.  Murfreesboro  .md  Woodburv. 
Tenn.  Surveys  for  the  line  have  not  been 
made.  R.  T.  Wilson,  X.ishville.  Tenn.,  is 
Presiflent. 

There  is  a  report,  wbi.li  cannot  be  con- 
tirnied  at  this  time,  that  the  .\tchison.  Topek.i 
&  Santa  Ee  Ry.  is  planning  to  enter  .\lempbi> 
over  its  own  rails.  The  plan,  as  outlined,  in- 
cludes the  building  of  one  of  the  projected 
new  lines  from  .\Iemphis  to  the  gulf,  the 
route  of  which  is  already  idanned.  It  will 
enter  the  city  from  the  south,  passing  through 
White  Station  and  crossing  the  Speedwav  near 
South  Orleans  St.  It  is  fnrlber  stated  that 
negotiations  have  been  opened  looking  to  the 
piirchase  of  the  old  union  depot  site  near 
Walker  .\ve.  and  Wellington  St.,  for  termi- 
nals. This  ground  is  near  that  purchased 
by  the  Rock  Island  railroad,  and  will  place  the 
two  systems  close  together  in  regard  to  han- 
dling business  in  and  out  of  Memphis.  It  is 
known  that  the  Santa  Ee  has  made  attempts  to 
buy  the  .Missouri  &  Xorth  Arkansas  railroad 
from  David  R.  Francis  and  John  Scullins  of 
St.  Louis.  .'\  difference  in  price  prevented  the 
consummation  of  the  deal.  Kow  that  the  .M. 
&  X.  .\.  is  in  a  receiver's  hands,  negotiations 
have  been  re-opened,  it  is  said,  with  fair 
chances  of  closing  for  the  property. 

Texas. 

Engineers  of  the  Stone  &  Webster  Engi- 
neering Corporation,  which  controls  the  Dallas 
Consolidated  Ry.  Co.  of  Dallas,  are  making  a 
re-survey  of  the  right  of  way  for  a  proposed 
interurban   line    from   Dallas  to   Terrell. 

Citizens  of  Rio  Grande  City  have  raised 
the  $"2-5.i)O0  bonus  for  securing  the  construc- 
tion of  an  extension  of  the  San  Benito  &  Rio 
Grande  Valley  R.  R..  S.  H.  Robertson,  Presi- 
dent, San  Benito,  Tex.,  from  Sam  Eordyce  to 
Rio  Grande. 

Grading  has  been  completed  on  the  con- 
necting line  between  the  Marshal  &  East 
Texas  R.  R.  and  the  Port  Bolivar  Road,  and 
rails  will  be  laid  as  soon  as  possible.  The 
junction  of  the  two  roads  will  be  at  James- 
town, about  3  miles  north  of  Ashland,  Te.xas. 

The  Knox  Lumber  Co.,  Knox  City.  Texas, 
has  completed  surveys  between  Bronson. 
Texas,  and  Hempstead,  and  estimates  are  now 
being  made  of  the  cost  of  constructing  a  rail- 
road line. 

Engineers  of  the  Quanah,  Seymour.  Dublin 
&  Rockport  Ry.  Co.,  recently  completed  a  pre- 
liminary survey  for  the  construction  of  a  line 
to  Leesville,  Texas.  L.  E.  Walker,  Austin. 
Texas,  is  President  of  the  railroad. 

Kennedy  Bros.  &  Meller.  who  bave  the  con- 
tract for  grading  the  San  .\ntonio,  Uvalde  & 
Gulf  Railroad  from  Fowlerton  to  a  point  near 
Pleasanton,  Tex.,  have  shipped  their  outfit 
from  Muskogee,  Okla.,  to  Fowlerton,  and  will 
commence  work  immediately.  The  equipment 
includes  140  bead  of  <lraft  horses  and  mules. 

It  is  reported  tliat  the  Brownwood  X'orth 
&  South  R.  R.  Co.  (Frisco  line)  has  filed  an 
amendment  with  the  Secretary  of  State.  .-Xus- 
tin,  Te'Scas,  increasing  their  capital  stock  from 
$30,000  to  $22-5,000  to  cover  the  cost  of  an 
extension  to  the  IT-mile  line,  north  of  the 
present  terminus  at  May,  Texas. 

Utah. 

It  is  reported  that  work  will  be  started 
shortly  on  the  Oregon  Short  Line  Ballard- 
Logaii  cutoff  in  Cache  county,  Utah.  The 
new  cutoff  will  avoid  the  present  loops  by 
way  of  Wendon  and  Wellsville.  Carl  Strad- 
ley^  Salt  Lake  City,  Utah,  is  General  Manager. 
of  the  company. 

Surveyors  under  the  employ  of  Jesse 
Knight,  Provo.  Utah,  have  started  preliminary 
work  at  Helper,  on  a  branch  line  from  the 
Denver  &  Rio  Grande  to  the  coal  beds  near 
Provo. 


Virginia. 

The  Richmond  &  Rappahannock  River  Ry. 
Co.,  mentioned  in  our  last  issue,  has  begun 
surveys  for  the  proposed  line  from  Richmond 
to  the  Rappahannock.  The  main  line  of  the 
road  is  to  be  about  oO  miles  in  length  be- 
tween Fair  Oaks  and  Urbanna,  or  about  liO 
miles,  counting  that  part  of  the  line  already 
constructed  into  Richmond.  Charles  L.  Ruf- 
lin  of  Burnsville,  X.  C.  vice  president  of  the 
company,  is  in  charge  of  the  engineering 
work. 

Vermont. 

The  stockholders  of  the  Burlington  Trac- 
tion Co..  Elias  Lyman.  President,  Burlington, 
Vt.,  have  voted  to  issue  bonds  t'l  the  amount 
of  $.JO0,000  for  the  purchase  of  the  Vergen- 
nes  Power  Co.'s  holdings  at  Vergennes,  Vt.. 
and  for  the  extension  and  improvement  of  the 
road.  The  Vergennes  plant  will  cost  S-O0,00O 
and  the  balance  will  be  placed  in  the  treas- 
ury to  meet  bonds  and  make  improvements. 

Rei)resentatives  of  the  New  York.  Xew 
Haven  &  Hartford  R.  R.  and  the  Grand 
Trunk  Ry.  have  signed  the  formal  agree- 
ment settling  the  long-pending  controversy 
at  Brattleboro,  Vt.  Under  this  agreement 
the  railroads  will  expend  more  than  $300,- 
vKX)  for  improvements  at  Brattleboro.  These 
inchule  a  $58,0(W  union  station  just  south  of 
Bridge  St.  and  west  of  the  present  tracks; 
an  overpass  from  the  south  of  the  Main  St. 
bridge  across  the  tracks  and  thence  across 
the  Connecticut  bridge  at  a  5  per  cent 
grade:  the  straightening  of  Vernon  St.  and 
the  reduction  of  its  grade  to  practically 
nothing;  the  construction  of  a  freight  yard 
for  the  control  of  Vermont  west  of  the 
main  tracks  on  a  level  with  Vernon  St. 

Washington. 

®Philip  Morrison.  Seattle,  Wash.,  has 
secured  a  sub-contract  for  grading  and  road 
work  on  the  VVenatchee-Pateros  branch  line 
of  the  Northern  Pacific  Ry. 

The  Olympic  Terminal  Ry.  Co.  has  com- 
pleted surveys  and  has  secured  the  capital 
for  the  construction  of  its  projected  10- 
mile  line  between  Olympia  and  the  Point 
Defiance  Line.  The  date  for  awarding  con- 
struction contract  has  not  been  determined. 
P.  H.  Carlyon,  Olympia,  Wash.,  is  Presi- 
dent. 

The  Oregon-Washington  Railway  &  Navi- 
gation Co..  G.  W.  Boschke.  .\ssistant  General 
Manager.  Portland,  Ore.,  has  in  view  a  num- 
ber of  improvements  to  be  made  in  Tacoma 
within  the  next  two  years  in  preparation  for 
the  rapid  handling  of  freight  on  the  opening 
of  renino-Tacoma  water  grade  branch  of  the 
Port  Townscnd  Southern  Railway.  These 
improvements  will  call  for  an  expenditure  of 
about  $2,000.00il 

Wisconsin. 
The  Chicago  Short  LinC_R.  R.  Co.  of  Lan- 
caster. Wis.,  has  been  incorporated  with  a 
capital  stock  of  $2.5,000  and  proposes  to  con- 
struct an  electric  road  from  Lancaster  to  Chi- 
cago via  Platteville,  Darlington  and  Shells- 
burg.  The  incorporators  include  .-\.  H.  Patch, 
F.  G.  Wettmore  and   .Alexander  Robinson. 

West  Virginia. 

Press  dispatches  quote  Frank  Trumbull, 
chairman  of  the  Board  of  Directors  of  the 
Chesapeake  &  Ohio  R.  R.  as  stating  that  a 
number  of  short  branch  lines  will  be  built  by 
the  C.  &  O.  into  the  West  Virginia  coal  fields 
this  year. 

The  Hart  Construction  Co.  has  completed 
its  contract  for  straightening  out  curves  on 
the  Baltimore  &  Ohio  R.  R.  between  Patter- 
son's creek  and  Okoiioko,  and  the  outfit  has 
been  shipped  to  the  4-inile  job  on  the  Norfolk 
&  Western. 

Canada. 

The  Kingston  &  Peml)rokc  Ry.,  G.  G.  Hare, 
Engineer,  Kingston.  Ont.,  is  to  improve  its 
roadbed  between  Kingston  and  Renfrew  this 
summer.     .About  $20.5,000  is  to  be  expended. 

Grading  work  is  to  be  started  early  in 
May  for  the  projected  line  of  the  Edmonton, 
Dunvegan  &  British  Columbia  Ry.,  and  it  is 
planned    to    lay    the    steel    this    year    for    100 


4*  indicates  work  nowr  open  for  bids.    ®  indicates  a  contract  let  recently. 
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miles  of  this  road.  Contracts  for  this  amount 
of  rails  have  already  been  placed  with  Amer- 
ican firms.  A  number  of  additional  contracts 
are  to  be  awarded  this  month.  J.  D.  Mac- 
Arthur,  the  railroad  contractor,  Winnipeg, 
Man.,  is  President  of  this  road. 


®The  Carter,  Halls,  Aldinger  Co.,  Winni- 
peg, Man.,  has  been  awarded  the  contract 
for  concrete,  substructures,  excavation,  etc., 
for  overhead  bridges  and  subway  at  Edmon- 
ton, Alberta,  for  its  Canadian  Pacific  Ry. 
Bids  for  this  work  were  opened  Feb.  18. 


The  Canadian  Government  wj 
shortly  the  proposition  of  the  CaL-  ^"'" 
cific  to  bore  a  tunnel  under  the  L'"!  ?^' 
tawa  between  the  Central  and  L'nif,,  ,■  '" 
thereby  utilizing  a  portion  of  ',  o-i"'^' 
canal.  [  ""'K'u 


BRIDGES—  STEEL     AND      CONCREU 


Alabama. 

An  engineering  commitee,  representing  all 
the  lines  entering  Birmingham,  .A.la.,  held  a 
meeting  April  23  to  select  a  subcommittee  of 
experts  who  shall  consider  with  the  city  engi- 
neer the  grade  crossing  problem  in  Birming- 
ham.   Walter  G.  Kirkpatrick  is  City  Engineer. 

California. 

®The  Board  of  Glenn  County  Supervisors. 
Willows,  Calif.,  has  awarded  the  contract  for 
the  construction  of  the  Briscoe  Creek  bridge 
to  F.  L.  Seamann,  Redding,  Calif.,  at  $3,924. 
The  structure  will  be  of  reinforced  concrete. 

®The  contract  for  the  construction  of  a  100- 
ft.  steel  truss  bridge  over  Soquel  Creek  in 
Santa  Cruz  County  has  been  awarded  to  Nel- 
son Mosher,  Santa  Cruz,  Calif.,  at  his  bid  of 
$4,865.  A.  M.  Baldwin,  Santa  Cruz,  Calif.,  is 
County  Surveyor. 

®The  Supervisors  of  San  Bernardino  Coun- 
ty, San  Bernardino,  Calif.,  have  awarded  the 
contract  for  the  construction  of  four  concrete 
bridges  over  West  Twin  Creek  at  different 
points  on  the  Waterman  Canyon  road  to 
Charles  Lefler,  San  Bernardino,  Ca'.if.,  at 
$2,100  and  $9.45  per  yd.  of  additional  con- 
crete. 

®Board  of  San  Bernardino  County  Super- 
visors, San  Bernardino,  Calif.,  has  awarded  the 
contract  for  the  construction  of  a  250-ft.  span 
bridge  over  the  Mojave  River  to  the  Joliet 
Bridge  &  Iron  Co.,  Joliet,  III.,  at  $11,620. 
J.  S.  Bright,  Jr.,  is  County  Surveyor. 

The  Mercereau  Bridge  &  Construction  Co., 
Pacific  Electric  Bldg.,  Los  Angeles,  Calif.,  will 
probablv  be  awarded  the  contract  for  the  con- 
struction of  a  1.460-ft.  concrete  arch  bridge 
at  Pasadena,  Calif.  The  structure  will  have 
a  28- ft.  roadway  and  two  5- ft.  walks.  The 
company's  bid  was  $187,700.  H.  Dyer  is  City 
Clerk. 

Colorado. 

^•Bids  will  be  received  until  10  ;30  .\.  M.. 
May  6,  by  Board  of  Las  Animas  County  Com- 
missioners, Trinidad,  Colo.,  for  the  construc- 
tion of  a  46-ft.  span  bridge,  13  ft.  high,  front 
the  center  of  the  arroya  or  channel,  said 
bridge  to  be  located  three-fourths  of  a  mile 
north  of  the  north  line  of  City  of  Trinidad. 
Bridge  to  be  a  steel  span  with  concrete  floor 
or  an  all  concrete  bridge.  County  will  furnish 
reinforcing  steel  to  contractor  at  Trinidad, 
Colo.  Bids  on  concrete  to  be  by  the  cubic 
yard,  bidders  to  furnish  plans  and  specifica- 
tions.   G.  F.  Harlan  is  Chairman  of  the  Board. 

District  of  Columbia. 

.\dvices  from  Washington,  D.  C,  state  that 
the  senate  committee  has  reported  favorably 
on  the  appropriation  of  $25,000  for  the  con- 
struction of  a  bridge  over  the  Snake  River 
south  of  Jackson  Lake,  Idaho. 

A  bill  has  been  introduced  into  the  Senate, 
Washington,  D.  C,  authorizing  the  Great 
Northern  Ry.  Co.  to  construct  a  bridge  over 
the  Yellowstone  River  in  Dawson  county. 

Idaho. 

The  City  Council  of  Lewiston,  Idaho,  will 
call  a  special  election  for  the  purpose  of  vot- 
ing on  the  proposition  to  issue  $100,000  of 
bonds  for  the  construction  of  a  steel  bridge 
over  the  Clear  water  bridge.  D.  C.  Wrighter 
is  City  Engineer. 

Illinois. 

•{•Bids  will  be  received  up  to  10 :30  a.  m.. 
May  16,  at  the  City  Hall,  I4ascoutah,  111.,  for 
one  new  reinforced  concrete,  slab  superstruc- 
ture, partly  on  old  stone  abutments  and  partly 


on  a  new  reinforced  concrete  wall,  to  be  built 
in  the  City  of  Mascoutah,  St.  Clair  County. 
Geo.  H.  Liebig,  City  Clerk,  Mascoutah,  111. 
East  North  Street  Bridge:— Span,  11  to  12 
ft. ;  length,  about  140  ft.  Total  concrete,  about 
102  cu.  yds.;  reinforcing  steel,  about  12.934 
lbs.  AH  material  to  be  shipped  in.  Old  stone 
walls  to  be  used  to  support  the  superstructure, 
with  the  exception  of  about  72  ft.  of  new  re- 
inforced concrete  wall.  Total  height,  about 
10%  ft.  Work  to  be  completed  on  or  before 
July  16,  1912.  More  detailed  information  may 
be  had  by  an  examination  of  the  plans  and 
specifications  prepared  by  the  Illinois  Highway 
Commission,  which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  ap- 
plication in  writing,  from  the  Illinois  Highway 
Commission,   Springfield,   Illinois. 

^Bids  will  be  received  up  to  2  p.  m.,  May 
4,  at  the  Town  Clerk's  office,  Orion,  Illinois, 
for  4  reinforced  concrete  bridges  and  one  pipe 
culvert  to  be  built  in  Western  Township,  Hen- 
ry County.  F.  L.  Anerson,  Town  Clerk,  Orion, 
111.  The  materials  for  all  of  these  bridges 
must  be  shipped  in.  Estimated  total  concrete 
in  all  bridges  and  pipe  culvert,  220.8  cu.  yds. ; 
reinforcing  steel,  11,787  lbs.  It  is  said  that 
gravel  F.  O.  B.  nearest  railroad  station  will 
cost  about  95  cents  per  ton.  Low  water  flow 
for  the  Samuelson.  Swanson,  Miller  and  Mc- 
Donald bridges  and  Edwards  pipe  culvert,  re- 
spectively, is  as  follows :  6  ins.  deep  and  2 
ft.  wide ;  6  ins.  deep  and  4  ft.  wide ;  6  ins. 
deep  and  2  ft.  wide.  The  span  and 
height  of  the  existing  bridges  are  as  follows : 
5x8-ft.  stone  arch;  10x6-ft.  wood;  8x9-ft. 
wood;  18-in.  tile;  12-in.  tile.  Work  to  be 
completed  on  or  before  August  1,  1912.  More 
detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway 
Commission,  which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  ap- 
plication in  writing,  from  tlie  Illinois  Highway 
Commission,   Springfield,   Illinois. 

•{•Bids  will  be  received  up  to  2  p.  m.,  April 
27,  at  the  Supervisor's  room.  Court  House,  Ot- 
tawa, Illinois,  for  two  reinforced  concrete 
bridges,  to  be  built  in  Otter  Creek  Township, 
LaSalle  County.  Frank  Birtwell,  Town  Clerk, 
R.  F.  D.  No.  6,  Streator,  111.  Badger  Bridge: 
—Span,  30  ft. ;  height  12  ft. ;  roadway,  16  ft. ; 
wings,  12  ft.  Estimated  concrete,  91.2  cu. 
yds.;  reinforcing  steel,  9,548  lbs.  Nearest 
railroad  station,  Kernan,  on  the  A.,  T.  &  S.  F. 
railroad,  2^/4  miles.  Materials  to  be  shipped 
in.  Low  water  flow,  dry;  high  water,  about 
6  ft.  deep  and  30  ft.  wide.  Stream  bed  silt. 
Foundations  to  be  carried  about  3%  ft.  be- 
low stream  bed.  Old  bridge  23  ft.,  steel  truss, 
on  piles  with  good  approaches ;  total  length, 
about  48  ft. ;  average  excavation,  aliout  9  ft. 
Henry  Bridge : — Span,  50  ft. ;  height,  14  ft. ; 
roaway,  16  ft. ;  wings,  14  ft.  Estimated  con- 
crete, 159.1  cu.  yds.;  reinforcing  steel,  21,993 
lbs.  Nearest  railroad  station,  Kernan,  on  the 
A.,  T.  &  S.  F.  railroad,  %  of  a  mile.  Mate- 
rials to  be  shipped  in.  Low  water  flow,  depth 
about  6  ins. ;  width  20  ft. ;  high  water  flow, 
depth,  6  ft.  Stream  bed  gravelly  clay.  Foun- 
dations to  be  carried  about  3%  ft.  below 
stream  bed.  Old  steel  truss  on  stone  piers 
with  wood  approaches;  length,  about  65  ft. 
Average  excavation,  about  7  ft.  Work  to 
be  completed  on  or  before  September  1,  1912. 
More  detailed  informatioti  may  be  had  by 
an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway 
Commission,  which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  ap- 
plication in  writin.g,  from  the  Illinois  Highway 


Commission,   Springfield,  Illinois. 
•J*Bids  will  be  received  up  to  i 
27,  at  the  People's  Bank,  Golden,  iL  fg. 


•{•Bids  will  be  received  up  to  2  lU    i   ■, 
.      _       .  .    ^     .     A        ^^  iKiapnl 

reinforced  concrete   bridge  to  bel'ltin'""^ 


Northeast   Township.    Adams   Cou 


the 


r-  Jacot 


White 


Tenhaefif,  Town   Clerk,  Laprairie, 
Bridge ; — Span  25  ft. ;  roadway,  lij  ' 
18  ft.;  wings,  22  ft.     Estimated  toi ' 
of   concrete    in    structure,    113.3  c 
reinforcing  steel,  11,925  lbs.    Near, 
station,  LaPrairie,  on  the  C,  B.  & 
Concrete  materials  to  be  shipped  ii  i 
gravel  F.  O.  B.  LaPrairie  about  $1  ^ 
Quality   not   known.     Low   water  w 
1%  ft.  deep  and  15  ft.  wide;  high  jt( 
about  11  ft.  deep.   Stream  bed  gravellila 
bridge   25- ft.   I-beam   steel   legs,  b,te<i 
stone  walls.     Excavation  to  be  cai?(l 
2    ft.   below   stream   bed.     Work  i ' 
pleted    on    or    before    July    1,    in 
detailed     information     may     be    li 
examination     of     the     plans     and 
tions     prepared     by     the     Illinois 
Commission,  which  may  be  seen  a 
Clerk's   office   or   may   be   obtained, [► 
plication  in  writing,  from  the  IllinoiH:- 
Commission,   Springfield,  Illinois. 

At  a  special  meeting  of  the  Boarcif 
men,  Aurora,  111.,  the  new  ordinar  i 
proposed  new  concrete  bridge  at  ;« 
St.  and  the  resolution  calling  a  si:ia 
tion  April  30  to  vote  on  the  isai 
$100,000  of  bonds  for  the  improveijnt 
passed.  No  action  was  taken  on  il 
St.  bridge  proposition.  M.  J.  Tar;  . 
Engineer. 

Indiana. 

^•Bids  will  be  received  until  10    m 
24,  by  Board  of  Tippecanoe  CountC 
sioners,   Lafayette,   Ind.,   for  the  ost 
of    the    following    respective   bridgi: 
Ferry    Bridge,    Jewettsport    Bridgi  .„ 
Ba.xter  is  County  Auditor. 

^Bids  will  be  received  until  10  Im.,  ^ 
11,  by  Board  of  Switzerland  CountC 
sioners,  Vevay,  Ind.,  for  the  constd 
bridge  over  Lower  Indian  Creek  c  tl 
.  vay-Madison  road.  Scott  Culbertsois 
ty  Auditor. 

®The    contract    for   the    construon  o! 
bridge  over  the  White  River  at  Hay  lI'  ' 
between  Dubois  and  Martin  countieh: 
let   to   the' Vincennes   Bridge  Co.,    n 
Ind.,  at  $17,944. 

The     Board     of     County     Comssion 
Youngstown,   Ind.,  has  instructed  t  i 
Surveyor  to  prepare  plans  for  the  ciii 
of   a    bridge    over    Mill    Creek  in  -lann 
township  in  the  Shield  Road. 

Iowa. 

^•Bids  will  be  received  until  10  cm 
1,   bv   Board   of   Grundy   County  S  <: 
Grundy   Center,   la.,    for   the  const. i 
a   bridge    in    that   county.     As  prosu 
structure  will  be  of  steel  with  conite  8 
abutments    and    wings    or   a   reinfced 
Crete  arch  bridge.    E.  G.  Ensrainger  Co 
Auditor. 

4»Bids  will  be  received  until  noo  Jur 
by  Board  of  Hardin  County  Super- i)i- 
dora,  la.,  for  the  construction  of  a  s 
across  the  Iowa  River  in  the  City  • 
Iowa,  the  length  of  bridge  to  be  fri 
to  1.100  ft.     Height  to  be  50  to  70 
way  to  be  20  ft.  wide  and  floor  to  1  o: 
Crete,  live  load  100  pounds  to  the  sqrc 
Profile  of  location  and  soundings  a  on 
in  the  office  of  E.  L.  Marriage,  Coi.y  •' 
itor   at   Eldora.   Iowa. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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fu 'card  of  Hardin   County  Supervisors, 

']■:.,    has    instructed    C.    L.    Marriage. 

Xuditor,   to   advertise    for    plans   and 

ins  for  the  construction  of  the  pro- 

'O-ft.   bridge    over    the   Iowa    River. 

ed  the  structure  will  be  of  steel  with 

•  floor. 

tter  of  paving  the  Grand  Avenue 
:i  be  taken  up  by  the  city  of  Des 
I.,  this  spring.  The  work,  it  is  cs- 
■ill  require  an  expenditure  of  about 

\V.  Budd  is  City  Engineer, 
idge    Committee   of   the    Blackhawk 

•ard,    Waterloo,    la.,    has    inspected 

over  the  Elkhorn  River  at  Winslow 
t  will  be  necessary  to  buik!  another 
\tend  over  the  additional  40   ft.  of 

ished  out  by  the  stream. 

Kansas. 

.<ioners  of  Riley  and  Pottawatomie 
at  a  recent  meeting  at  Manhattan, 
cted  all  bids  received  for  the  con- 

•  i  a  bridge  at  Cleburne.     Plans  and 
ns  will  be  altered  and  work   read- 
Mississippi. 

.lill  be  received  until  noon.  May  fi, 
cry  clerk,  Warren  County,  Vicks- 
<..  for  building  a  wooden  bridge  on 
\2.  near  the  J.  L.  Hinston  place, 
lice  with  plans  and  specifications  on 
the  clerk. 

■ard  of  Lamar  County  Supervisors, 
iS.,  has  awarded  the  contract  for  the 
•n  of  a  steel  and  concrete  bridge 
k  Creek  on  the  Hattiesburg  and 
■  1  to  the  Memphis  Bridge  Co.,  Mem- 
::..  at  $1,075. 

I  Missouri. 

?i:ivay  Engineer  of  Gentry  County,  John 

ny.    Mo.,    has    purchased    steel    for 

iction  of  16  new  bridges  and  ercc- 

■c  structures  will  be  commenced  at 

ard  of  Public  Improvements,  St. 
^.,  after  viewing  the  Union  .-Xve. 
ssing  of  the  outer  Terminal  Belt 
•imced  that  it  will  be  the  first  cross- 
L'liminated  in  the  general  movement 
y  that  body.     It  is  proposed  to  build 

•  structure  at  an   estimated   cost  of 

Nebraska. 

I'ecial  election  held  at  Sutherland, 
ently  it  was  voted  to  issue  bonds 
'instruction  of  a  bridge  over  the 
.:te  River  north  of  Sutherland.     Tlu- 

I  I    ine    structure   is   estimated   at   about 

i.C'. 

n  rtr.ard  of  Gage  County  Supervisors, 
N'ebr.,  has  voted  to  construct  a  con- 
t'e  on  Scott  St.,  south  of  the  Wit- 
idition  providing  the  city  will  agree 
le-half  the  cost.  A.  J.  Pethoud  is 
-irvcy.ir. 

New  Jersey. 

1^  ds  wil  be  received  until  3  p.  m..  May 
l>i  Board  of  Chosen  Freeholders  of  Hud- 
I  :ounty,  N.  J.,  Walter  O'Mara,  Jersey 
vN'.  J.,  for  the  Hudson  Ave.  approach  to 
rn  Three  of  the  Fourteenth  St.  Viaduct 
i|ie  construction  of  a  Retaining  Wall  on 
lesterly  side  of  Sections  Two  and  Three 
ij  Fourteenth  St.  Viaduct,  West  Hoboken. 
VJersey,  according  to  plans  and  specifica- 

^•ices  from  Trenton,  N.  J.,  state  that  Gov 
Jn.  in  accordance  with  the  provisions  of 
rfe  Joint  Resolution  No.  4,  introduced  by 
rlor  Johnson,  has  filed  with  the  secretary 
lite  the  names  of  five  persons  to  act  with 
3iniission  appointed  by  the  Governor  of 
jVork  to  investigate  the  feasibilitv  of  con- 
«ing  a  bridge  across  the  Hudson  River 
ictmg  New  York  and  New  Jersey.  The 
ition  was  amended  before  it  finally 
d,  which  will  enable  the  commissions  to 
into  consideration  also  the  construction 
tunnel  under  the  river.  The  persons  ap- 
ed by  the  Governor  to  serve  on  the  New 
y  commission  are:   Victor  L.  Mason,  Pas- 


saic; W.  H.  Noyes,  liergeii ;  George  Limouze. 
Dewitt  Van  Buskirk  and  !.  Mollis  Wells,  of 
Hudson. 

Bids  will  be  received  at  once  by  the  Pas- 
saic County  Freeholders.  I'atcrson,  N.  J.,  for 
the  completion  of  the  Ruth,  rford  .\vc.  bridge 
over  the  Passaic  river. 

New  Mexico. 

Commissioners  of  Santa  Fe  County,  Santa 
Fe,  New  Mexico,  recently  viewed  the  pro- 
posed site  for  the  constructi.m  of  the  bridge 
over  the  -Rio  Grande  River  and  work  will 
be  started  on  the  improvement  shortly. 
New  York. 

Bids  will  be  received  until  11  a.  ni.  ,.May  20, 
by  J.  G.  Warren.  Col..  I'.  S.  Engineers.  Buf- 
falo. X.  v.,  for  furnishing  and  constructing  a 
Strauss  Bascule  steel  bridge  with  concrete 
pier  and  abutments  over  Black  Rock  Harbor 
at   Ferry   St.,   Buffalo. 

North  Carolina. 

4«Bids  will  be  received  until  11  a.  m.,  .\pT'<] 
-9,  by  J.  P.  Goodwin,  County  Supervisor 
Greenville,  N.  C,  for  the  construction  of 
three  new  steel  bridges,  one  at  Taylors  Sta- 
tion, one  at  Log  Shoals  and  another  at  a  point 
near   Pelhani  and  Batesville. 

^•Bids  will  be  received,  it  is  reported,  1»- 
the  town  of  North  Wilkesboro,  N.  C,  for  a 
12.5- ft.  single  track  steel  bridge  on  steel  col- 
umns.    W.  Bullis  is  Town  Clerk. 

North  Dakota. 
The  Board  of  Stark  County  Commissioners, 
Dickinson,  N.  Dak.,  recently  inspected  the 
bridge  over  the  .\ntcIopc  Creek  at  Shipley 
crossing  and  decided  to  replace  the  wrecked 
structure  with  a  new  90-ft.  span. 

Ohio. 

•J«Bids  will  be  received  until  nnon.  May  10. 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  constructing  under 
Specification  No.  304,  concrete  bridge  and  fill 
at  the  intersection  of  McCormack  Road  and 
Columbia  Road  in  Columbia  township,  .\lbert 
Reinhardt  is  Clerk  of  the  Board. 

^Bids  will  be  received  until  11  a.  ni..  May 
n,  by  Board  of  Mahoning  County  Commission- 
ers, Youngstown,  O..  for  the  necessary  labor 
and  material  for  the  construction  of  abutments 
for  new  bridge  over  Mill  Creek  on  the  Shields 
road  in  Boardman  township,  Mahoning  Coun- 
ty, O.,     I.  M.  Hogg  is  County  .Auditor. 

4«Bids  will  be  received  until  10  a.  m..  May 
7,  at  the  office  of  Putnam  County  .\uditor,  Ot- 
tawa, ().,  for  the  construction  complete  of  a 
liridgc  across  the  Auglaize  on  the  Putnam- 
Paulding  County  line. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  over  Whetstone 
Creek,  near  Mt.  Gilead,  O..  has  been  awarded 
to  the  Hackedorn  Contracting  Co..  Indianap- 
olis, Ind.,  at  $7,3-2n.  Clifton  Sipe,  Mt.  Gilead, 
O.,  is  County  Auditor.  Bids  for  the  work 
were  opened  .\pril  17. 

® The  Brookville  Bridge  Co.,  Brookvillc,  O.. 
has  been  awarded  the  contract  for  the  con- 
struction of  bridge  in  Williams  County  at 
S2,120.  Bids  were  opened  .April  Hi.  Other 
bridge  contracts  were  let  as  follows :  M.  N. 
Harmon,  2  bridges.  Bryan,  O. ;  Mengerink 
Bros.,  (J  bridges.  Napoleon,  O. ;  .Albrink  & 
Harper.  8  bridges,  Napoleon.  O. :  R.  J.  Smith. 
2  bridges,  Edgerton,  O. ;  Rare  &  Smith.  1 
bridge,    Edgerton,   O. 

®The  Board  of  Columbiana  County  Com- 
missioners, Lisbon,  O..  has  awarded  the  con- 
tract for  the  construction  of  the  superstruc- 
ture of  a  steel  bridge  in  Middleton  township 
to  the  Central  Concrete  &  Construction  Co., 
Canton.  O.,  at  $1,377.  The  substructure  went 
to  T.  A.  Richardson,  Negley.  O.,  at  $l,4«i. 
Bids  were  opened  ,\pril  1-5.  P.  R.  Walker  is 
Commissioners'   clerk. 

®Wm.  McDowell  &  Son.  10310  .Miles  .\ve., 
Cleveland.  O..  have  been  awarded  the  con- 
tract by  the  Board  of  Cuyahoga  County  Com- 
missioners. J.  F.  Goldenliogen,  Clerk,  Cleve- 
land, for  the  construction  of  bridge  work  ner 
Report  No.  2019  rebuilding  bridue.  Mc- 
Cracken  Road.  Bedford  Township.  Bids  were 
opened  .-\pril  17. 


.■\  meeting  was  recently  held  at  the  office 
of  L'.  S.  Engineer  Jervey,  Government  Bldg., 
'Cincinnati,  O.,  on  the  |>roposition  to  construct 
a  bridge  over  the  Ohio  River  between  Owens- 
boro,  Ky..  and  Rockport,  Ind.  The  Owens- 
boro  &  Rockport  Bridge  &  Terminal  Co.  has 
already  submitted  plans  for  the  work. 

-As  the  result  of  a  recent  inspection  of 
bridges  by  M.  J.  Bahin,  City  Engineer,  Spring- 
field, O.,  the  following  repairs  will  be  made 
on  seven  of  the  structures :  Replank  West 
Pleasant  St.  bridge ;  replank  east  side  La- 
gonda  bridge;  fix  roadway  of  bridge  over 
race  in  Water  St. ;  paint  bridge  in  Burnett 
road ;  fi.x  cement  posts  at  Bechtle  .\ve.  bridge ; 
place  guard  rails  at  Plum  St.  bridge ;  cover 
open  culvert  at  Harrison  and  Sunset;  relay 
sidewalk  at  Lowry  Ave.  bridge  over  Pennsyl- 
vania tracks. 

The  Park  Commission,  Youngstown,  O.,  has 
decided  to  reject  all  bids  received  for  the  con- 
struction of  a  concrete  dam  and  four  bridges 
in  Lincoln  Park.  The  work  will  be  rcad- 
vertised. 

The  Commissioners  of  Franklin  County,  Co- 
lumbus, O..  have  been  petitioned  for  the  con- 
struction of  a  new  bridge  at  Kings  Ave. 

Director  of  Public  Service,  Toledo,  O.,  has 
communicated  with  the  officials  of  the  Wheel- 
ing &  L;ikc  Erie  Railroad  in  order  to  secure 
the  construction  of  new  bridges  over  the 
tracks  at  LaGrange  and  Elm  St. 

Oklahoma. 

The  Board  of  Chickasaw  County  Super- 
visors has  decided  upon  an  expenditure  of 
$12,000  for  the  construction  of  new  bridges 
during  the  coming  summer.  Seven  structures 
will  be  of  concrete  and  will  cost  $7,000  and 
three  will  be  of  steel,  one  having  a  lOO-ft. 
span  and  the  other  two  CO-ft.  spans.  The 
steel  structures  will  cost  $5,000. 

-\  delegation  of  farmers  residing  in  the 
vicinity  of  Newcastle,  about  15  miles  south 
of  Oklahoma  City,  Okla.,  has  asked  the  co- 
operation of  the  Chamber  of  Commerce  of 
Oklahoma  City,  in  a  movement  looking  to 
the  erection  of  a  wagon  bridge  over  the 
.South  Canadian  River  at  a  point  directly  south 
of  Oklahoma  City  and  northeast  of  New- 
castle. .An  estimate  of  the  cost  will  be  pre- 
pared  soon. 

Oregon. 

It  was  decided  at  the  last  meeting  of  the 
joint  bridge  committee  of  the  Vancouver  aiu' 
Portland  commercial  clubs  to  have  plans  nrc- 
pared  for  the  proposed  Pacific  Highway  bridge 
over  the  Columbia  River  by  Ralph  Modjeski, 
Chicago,  III. 

Pennsylvania. 

®The  Board  of  Cluster  County  Commis- 
sioners, West  Chester,  Pa.,  has  awarded  the 
contract  for  the  construction  of  a  stone  arch 
bridge  at  .Avondale  to  D.  ¥r.  O'Connell  &  Son, 
.Avondale,  Pa.,  at  $2,399.  Bids  were  opened 
.April  1-5.     jTdin  Parker  is  Clerk  of  the  Board. 

The  County  Commissioners  and  Controller, 
Wilkesbarre.  Pa.,  recently  held  a  conference 
with  Engineer  Schofield  and  representatives 
of  the  Penn  Bridge  Co.  and  bridge  contrac- 
tors, relative  to  the  status  of  the  new  bridge 
under  the  recent  decision  of  Judge  Fuller, 
compelling  the  approach  to  cross  the  tracks 
of  the  D.  L.  &  W.  above  grade.  This  change 
will  necessitate  an  additional  expenditure  of 
$75,000. 

•J«Bids  will  be  received  until  10:30  a.  m., 
.April  29,  at  the  oflice  of  the  City  Controller, 
Pittsburgh.  Pa.,  for  altering  steel  columns 
bracing  West  Side  Belt  R.  R.  bridge  over 
South  Main  St.  fimprovement  of  streets  in 
West  End  Flood  District).  W.  A.  Magee  is 
.Mavor  of  Pittsburgh,   Pa. 

The  Philadelphia  and  Easton  Electric  Ry. 
Co..  Doylestown.  Pa.,  is  planning  to  build  a 
bridge  across  the  Lehigh  River  to  connect  with 
the  Northampton  Traction's  line,  in  order  to 
compete  with  the  Lehi'di  Valley  Transit  Co. 

Board  of  Dauphin  County  Commissioners. 
Harrisburg,  Pa.,  received  the  following  bids 
for  the  construction  of  a  concrete  twin-arch 
bridge  over  Clark's  Creek,  4  miles  northeast 
of  Dauphin  :     Fcrro  Concrete  Company,  ccn- 


^  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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Crete  bridge,  $3,fi49 ;  Nelson  Meredith  Com- 
pany, concrete,  $2,989,  stone,  $2,794;  G.  W. 
Ensign,  stone,  $4,408.50 ;  Stacker  Brother.s, 
concrete,  $3,444 ;  Otto  Paving  and  Construc- 
tion Company,  concrete,  $5,240,  and  stone, 
$5,310;  William  Wagman  &  Bros.,  stone, 
$3,38(3;  J.  H.  Kramer,  stone,  $.5,083;  G.  A.  & 
F.  M.  Wagman,  concrete,  $3,880. 

The  following  bids  have  been  received  by 
the  borough  of  Monessen,  Monessen,  Pa.,  for 
the  construction  of  a  reinforced  concrete 
bridge,  for  which  Chester  &  Fleming,  Union 
Bank  Bldg.,  Pittsburg,  Pa.,  are  consulting 
engineers,    (1)    standing   for  bridge   complete, 

(2)  for   extra   earth   excavation   per   cu.   yd.. 

(3)  for   extra    rock    excavation   per    cu.    yd., 

(4)  extra  concrete  per  cu.  yd.,  (5)  for  com- 
plete using  local  steel,  (6)  time:  L.  T- 
Mensch.  (1)  $5.3,.350,  (2)  $1,50,  (3)  $2.50,  (4) 
$7.50,  (5)  $68,350,  (C)  180  days;  H.  C.  Brooks 
Co..  (1)  $57,000,  (2)  $1.50,  (3)  $3.00,  (4) 
$8.00,  (6)  150  days;  Bowman  Bros..  (1)  $59,- 
500,  (2)  $1.00,  (3)  $1.50  (4-)  $12.00,  (o) 
$59,500,  (6)  150  days;  Nicola  Bldg.  Co.,  (1) 
$.52,329,  (2)  $..50,  (3)  $1.00,  (4)  $.5.00,  (5) 
$.52,329,  (6)  120  davs ;  C.  B.  Clark  Co.,  (1) 
$51,000,  (2)  $1.25,  (3)  $3.00,  (4)  $7.50,  (5) 
$51,000,  (G)  1.50  davs;  Cullen  Friestedt  Co.. 
(1)  $66,727,  (2)  $.85,  (3)  $2.25,  (4)  $7.4i\ 
(5^  $06,277,   (6)   120  days. 

The  County  Court,  West  Chester,  Pa.,  has 
appointed  viewers  to  inspect  the  proposed  sites 
for  the  construction  of  two  bridges  for  which 
petitions  were  recently  filed.  One  structure 
is  planned  for  Chester  Creek  in  Thornbury 
township  and  the  other  for  Darby  Creek  in 
Upper  Darby  township. 

The  Bridge  Committee  of  the  City  Council, 
Wilkesbarre,  Pa.,  has  received  the  following 
bids  for  repairing  the  South  St.  bridge :  Mac- 
Calluni  Supply  Co.,  Wilkesharre,_  $2S,90O ; 
Penn  Bridge  Co.,  represented  in  this  citv  bv 
Thomas  W.  Haines,  $24,995,  less  $396  allowed 
for  old  materials,  C.  N.  Neeld  Construction 
Co.,  Pittsburg,  $1.3,711  less  $2.")0 ;  The  Sax  & 
.Abbott  Construction  Co.,  of  Philadelphia,  sub- 
mitted a  bid  for-an  entirely  new  bridge,  $45,000. 
B.   H.  Finch  is  City  Engineer. 

Plans  have  been  prepared  by  City  Engineer, 
Franz  Engstrom,  .Altoona.  Pa.,  for  the  con- 
struction of  the  proposed  7th  St.  brid.ge.  The 
structure  will  provide  for  street  car  traffic  and 
the  trolley  company  will  pay  $25,000  of  the 
cost. 

Following  the  approval  of  the  Viewers,  the 
Grand  Jury  and  the  Court,  the  County  Com- 
missioners, Ebensburg,  Pa.,  have  decided  to 
call  for  bids  shortly  for  the  construction  of 
a  new  brid.ge  over  Solomon's  run  at  Von  Lu- 
nen  St.  in  Dale. 

It   has   been   announced   bv   tli.-    Ilarrisliurg 


Park  Commission,  Harrisburg,  Pa.,  that  the 
construction  of  the  proposed  bridge  over 
Spring  Creek  will  not  be.  taken  up  during  the 
present  year.  C.  Grant'  Forrer,  P.  O.  Box 
672,  Harrisburg,  Pa.,  is  Secretary  of  the  com- 
mission. 

Tennessee. 

®The  Nashville  Stone  &  Adamant  Co., 
Nashville,  Tenn.,  has  been  awarded  the  con- 
tract for  the  construction  of  three  concrete 
bridges  in  Athens,  Ala.  The  longest  struc- 
ture will  be  about  50  ft.  in  length. 

Committees  of  Davidson  and  Robert,5on 
Counties,  Tenn.,  recently  inspected  the  pro- 
posed site  of  the  bridge  to  be  erected  over 
Sycamore  Creek  connecting  the  two  counties. 
The  Davidson  County  Court,  Nashville,  Tenn., 
has  appropriated  $4,000  for  the  structure  while 
Robertson  County  Court  at  Springfield,  Tenn., 
appropriated  $3,500. 

The  Henry  County  Court,  Paris,  Teni  ,  has 
authorized  the  reconstruction  of  numerous 
bridges  washed  out  and  destroyed  by  the  re- 
cent floods.  The  County  Judge  has  been  in- 
structed to  issue  warrant  for  the  payment  of 
them  when  approved  by  the  County  Super- 
visor of  roads. 

Texas. 

®The  Guadalupe  County  Commissioners' 
Court,  Seguin,  Texas,  has  let  a  contract  to 
the  Missouri  Bridge  &  Iron  Co.,  East  St. 
Louis,  111.,  for  the  construction  of  a  173-ft. 
span  bridge  over  the  Guadalupe  River  at  Mil- 
ler bridge.  The-  contract  price  was  $0,400. 
The  work  must  be  completed  within  110  days. 

The  Commissioners'  Court  of  Taylor  Coun- 
ty, Abilene,  Texas,  has  ordered  the  construc- 
tion of  two  steel  bridges  at  Abilene  at  once. 

.\t  a  recently  held  election  at  Canulillo,  Tex- 
as, it  was  voted  to  issue  bonds  amounting  to 
$7,000  for  the  construction  of  bridges  at  Mon- 
toya  and   Vinton,  Texas. 

The  matter  of  constructing  a  bridge  over 
the  Little  White  Oak  Bayou  on  Montgomery 
.Ave..  Houston,  Texas,  is  under  consideration 
by  the  Commissioners  of  Harris  County  and 
a  committee  of  citizens.  At  first  it  was  be- 
Heved  that  a  creosoted  wooden  bridge  would 
be  adequate,  but  it  was  suggested  later  that 
if  the  county  expected  to  make  the  expenditure 
at  all  it  had  as  well  put  in  a  concrete  bridge 
and  have  the  expense  ended  for  all  time. 
The  estimates  will  show  the  bridge  to  cost 
between  $12,000  and  $18,000.  It  is  planned  to 
build  a  300-ft.  bridge  and,  to  fill  in  the  ap- 
proach gullies  on  either  side  for  a  consider- 
able  distance. 

Virginia. 

•J«Bids  will  be  received  vnitil  noon.  May  1, 
Circuit   Court,    Spottsylvania,    C.   H..   Va.,   for 


the   construction   of   a   steel   bridge 
Po    River    in    Spottsylvania    County, 
miles    from    Fredericksburg,   on   the' 


P.   Ry.     The   structure  will  be  aboui45 
2   ins.   long   and   will   have   a    12- ft.  u, 
wMth  wooden  flooring.     The  substructf! 
be  of  concrete  and  stone  and  sand  tkL 
cured  at  the  site.     The  substructure  n  ., 
include  tearing  out  old  bends.     P.  St.|  v, 
son,   Richmond,  Va.,   is   State  Highw;!r, 
missioner.      Blueprints    of    plans   niajjif 
cured   at   the   office   of  Childrey,  Sun,  r 
Richmond,  Va.,  at  a  cost  of  $..50. 

Washington. 

Advices  from  Tacoma,  Wash.,  state  at; 
Oregon-Washington  Railway  &  N;L! 
Co.  will  erect  a  steel  bridge  at  IStKi 
cost  $296,000.  Plans  are  already  .p,. 
and  bids  for  the  work  will  be  taken  ,or 
is  said.  G.  T.  Forsyth,  Portland,  -^ 
Engineer  of  Bridges  of  the  railroad  cin; 
West  Virginia. 

•J«Bids  will  be  received  until  Ma)4 
Brooke  County  Court,  K.  C.  BrasheaQ 
Wellsburg,  W.  Va.,  for  the  constru),, 
two  bridges,  one  over  Buffalo  Creek; 
Brooms  Fording  and  the  other  over  I-m 
Creek  near  Hollidays  Cove.  Separ:  1 
for  stone  and  concrete  abutments  wi!)c 
ceived.  Bids  for  bridge  may  be  sepuc 
include  the  abutments.  Bids  will  alsije 
ceived  for  all  concrete  bridges.  Plj 
specifications  at  County  Clerk's  office. 

Canada. 

•J"Bids  will  be  received  until  noon,  av 
by  City  Commissioners,  Saskatoon,  S;., 
furnishing  the  necessary  labor  and  m 
for  the  construction  of  the  superstriun 
the  23d  St.  subway.  Further  informali 
be  obtained  of  W.  L.  MacKenzie.  Brie 
gineer  of  the  Canadian  Northern  Ry.A'i 
peg,  ]\Ian.,  or  of  George  T.  Clark,  Ci  E 
neer.  Saskatoon,  Sask. 

®The  following  contracts  have  beoi 
the  construction  of  bridges  in  Wt?t 
township,    Ontario:      Black    bridge,   i  tli 
Ailsa   Craig,   115-ft.   span    with  a  16-j  r 
way.        Steel    work    awarded    to    thew. 
Bridge  Company  with  a  tender  of  $2,9: 
Crete  work  to   Charles  Ferguson,  of   In 
$2,470.    Scott's  and  .Adelaide  town  Hr.e'ir 
former  50-ft.  and  latter  4.5-ft.  span,  ew 
a   16-ft.  roadway.     Steel   contract  aw:le' 
A.   Hill  &  Co.,   Mitchell,  at ,  $1,640.  3I 
Crete  work  to  R.  Waltham,  Kerwood,  ;S 
Selbee   bridge,    span    of   45    ft.    with    1 
roadwav.      Steel  work  awarded  to  A  I; 
Co.,   Mitchell,   at  $695,  and  concrete  ir! 
R.  Hutchinson  at  $780. 
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Alabama. 

©George  A.  Muths  and  Dr.  H.  P.  Rockwell 
have  been  awarded  the  contract  by  the  City 
Commission  of  Mobile,  .\la.,  for  the  paving 
of  Government  St.,  from  the  city  limits  to 
Fulton  road  with  Dolarway  pavement.  The 
street  car  tracks  will  be  parked  and  the  road- 
way on  each  side  will  be  19  ft.  wide. 

®The  Mobile  County  Board  of  Revenue 
and  the  Road  Commissioners,  Mobile,  .\la., 
have  awarded  to  the  Southern  Fuel  &  Ma- 
terial Co.,  the  contract  to  supply  material  con- 
sisting of  chert  and  clean  gravel,  for  the  con- 
struction of  40  miles  of  road.  The  contract 
price  is  $1.08  per  ton  for  gravel  and  $1.85  per 
ton  for  chert.  The  material  will  be  mixed  in 
proportion  of  75  per  cent  gravel  and  25  per 
cent  chert.  It  is  estimated  that  140,000  tons 
will  be  necessary  and  will  amount  to  $177,800. 
C.  L.  Strange  is  County  Engineer. 

Plans  and  specifications  are  being  prepared 
in  the  engineering  department  of  the  city  of 
Mobile,  Ala.,  for  a  considerable  amount  of 
street  paving  which  has  been  ordered  by  the 
City  Commission. 


Arkansas. 

•J»Bids  will  be  received  until  2  p.  m..  May 
15.  by  Board  of  Improvement,  Paving  Dis- 
trict No.  29,  Pine  Bluff,  .Ark..  C.  M.  Philpot, 
Chairman,  for  laying  approximately  25,500 
sq.  yds.  of  bituminous  wearing  surface  on 
old  gravel  roadway.  Plans  and  specifications 
by  Wm.  J.  Parkes,  C.  E.,  Citizens'  Bank  Bldg., 
Pine  Bluff,  .\rk.  Construction  under  super- 
vision  of  F.   R.   .'\llen.   City  Engr. 

®Shelby  &  Bateman  have  been  awarded  the 
contract  by  the  Board  of  Commissioners  of 
Improvement  District  No.  192  (West  Sev- 
enth St.),  Little  Rock,  Ark.,  for  grading, 
draining,  curbing  and  paving  with  wood  block 
approximately  16,900  sq.  yds  of  West  Sev- 
enth St.,  at  $40,881.  Ford  &  McCree,  Little 
Rock,  are  Engineers.  Bids  were  opened 
March  25. 

Georgia. 

®The  West  Construction  Co.,  Chattanooga. 
Tenn..  has  been  awarded  the  contract  by  the 
City  Council  and  Mayor  of  Elberton,  Ga.,  for 


furnishing  the  labor  and  material  n 
for  the  following  work :  25,000  sq. 
bituminous  macadam  street  paving,  ■' 
yds.  of  concrete  gutters.  The  contra 
is  $1.35  per  sq.  yd.  H.  S.  Jaudon  E 
ing  Co.,  Savannah,  Ga.,  Engineers.  B: 
opened  .April  9. 

The  Mayor  and  City  Council  of  Bn 
Ga.,  have  rejected  all  bids  received  . 
for  furnishing  all  material  and  lal 
doing  the  work  of  grading  and  pavi 
vitrified  brick  Monk  St.,  from  Newcas 
to  stone  steps,  Gloucester  St.,  from  I 
New-castle,  F  St.,  from  Newcastle 
and  Oglethorpe  St.,  from  Monk  to  Gk 
The  work  would  include  approximate! 
sq.  yds.  of  pavin.g  and  1,700  lin.  ft.  of 
curb.  J.  L.  Zachry  is  City  Engineer 
rector  of  Public  Works. 

The  citizens  of  Cedartown,  Ga.,  a 
cent  election  voted  the  issuance  of  b 
the  sum  of  $20,000  for  the  purpose  of 
the  business  section  of  the  city.  It  is 
to  let  the  contract  at  once.  Wood  bl 
probably  be  used. 
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•i-  indicates  work  now  open  fgr  bids,    ®  indicates  a  cpntrgct  let  recently. 
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Idaho, 
he  jllage  Board  of  Mtridian,  Ida.,  is  con- 
rir/tlie  matter   of   paving   with   material 

that  used  on  Boise  streets,  the  four 
he  central  square  of  the  town. 
IV  Council   of  Weiser,   Ida.,  is  plan- 
:.ive  installed   in   the   city   this   year. 

of  paving  in  the  business  district 
r."),000;  10  miles  of  water  mains  to 
ill;  8  miles  of  sewers  to  cost  $70,000; 
\i>  and  18  miles  of  street  grading, 
'd  15  miles  of  cement  sidewalk  and 

.   cost  $loO.OOO.     The   Council    will 

-pecial   bond   election   about   June    1. 

voters  of  the  city  whether  or  not 

\sire  of  a  majority  of  them  to  have 

done  this  year.     Date  is  being  pre- 

City  Engineer  R.  J.  \Vood  of  the 
ngincering  Co.  J.  B.  Congdon  of 
!  J.  W.  Bailev  of  Baker  City,  have 
led   as  Consulting  Engineers. 

Illinois. 

will  be  received  until  about    May  l*. 

'f  Local  Improvements,  Lewistown, 
!ie  construction  of   about    16,400  sq. 

trilled  brick  paving  on  a  concrete 
'ler-Coult   Co.,   Chemical    Bldg.,    St. 

'.   Engineers. 

,\  ill  be  received  until  2  p.  m.,  ,\pril 

ird  of  Local  Improvements,  .Aurora. 

0  construction  of  18.380  sq.  yds.  of 
:vement  and   13,610   lin.   ft.  of  coni- 

■  and  gutter.  M.  J.  Tarble  is  City 
<3t1icial  advertisement  will  be  found 
in  this  issue. 

lartin  of  Belleville,  111.,  has  been 
lie  contract  by  the  Town   Clerk  of 

■  Township,  at  Mascoutah.  111.,  for 
niction   of  earth   approaches   to  the 

ok   bridge,   the   embankment   to   be 

:    material   taken    from   borrow   pits 

the     embankment.       The     contract 

;^..'3  per  cu.  yd.     The  total   quantity 

tnankment    is    approximately    28,000    cu. 

he  soil  is  light  clay.    Bids  were  opened 

Thompson,   108   German   Eire    Ins, 

ria,  111.,  has  been  awarded  the  con- 

■e  Board  of  Local  Iinprovements  of 

>.   lor  re-paving  Knoxville  Ave.,  from 

n<   .\\e.,  to  the  north  city  limits  at  $-33.- 

bi-  work  includes  17,500  sq.  vds.  of  new 

nient  and  grout  filler.   12.000  ft.   of 

■rb    and    5-in.    concrete    foundation. 

opened  .A.pril  1.5. 
ity  Council  of  Champaign,  111.  has 
I  contract  for  the  laving  of  approxi- 
:c  1,200,000  bricks  to  J.'W.  Stipes  &  Co. 
11  St.,  between  Washington  and  Green 
le  alley  between  Clark  and  University 
Mvill  be  paved. 

I'le  Board  of  Local  Improvements  of 
ii'.  III.  has  awarded  the  contracts  for 
j\ing  of  12th  St.,  between  Broadwav  and 
il  and  York  St.,  between  10th  and  12th.  to 
1  Ree,s  at  $10,325  and  $7,500  respectively. 
i  engineer  Claude  James  of  Mattoon. 
I  is  prepared  statistics  for  the  laying  of 
i  te  pavement  in  Dodge  Grove  cemetery, 
(ork  to  be  begun  about  June  1.  The 
( ent  will  be  16  ft.  wide,  and  will  cover 
lain  streets,  the  north  and  south  thor- 
lare  and  the  principal  cross  street,  mak- 
fiout  4.000  sq.  yds.  in  all.  J.  E.  Miller  is 
jintendent. 

'is  are  on  file  in  City  Engineer  L.  L. 
It's  office.  Belleville,  111.,  for  the  paving 
I'ckroad.  The  road  will  be  paved  from 
outhern  tracks  to  Edgemont,  where  it 
:onncct  with  the  contemplated  East  St. 
1  paving  now  under  way.  The  plans 
le  for  brick  pavement. 
.'  Board  of  Local  Imnrovements  of  Peo- 
II..  has  instructed  City  Engineer  Leonard 
■(fries  to  prepare  estimates  for  the  pav- 
I  two  blocks  of  California  Ave.  .-V  hear- 
■  as  held  April  22  on  the  Brotherson  St. 
'vement.  estimated  by  the  engineer  to 
S7,741. 

e  citizens   of   Sterling.    III.,   on   .April    Ki 
the   issuance   of  bonds    for   the   paving 
venue  B  and  Fourth  St. 
iietition  has  been  presented  to  the  Board 


of  Local  Improveni -nts  of  .Monmouth,  111., 
tor  the  paving  of  I)  Si.,  and  West  First  \ve , 
between  B  and  I)  Sts.  1^.  M.  Ferguson  is 
C  ity  b.ngmcer. 

The  City  Council  of  Champaign.  111.,  has 
passed  an  ordinance  providing  lor  the  pav- 
ing of  Prospect  Ave.  Plans  and  specifica- 
tions for  the  improvement  have  been  prepared 
by  the  City  Engineer. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improvcnu-iits,  Chicago.  111..  K. 
J.  (ilackin  secretary,  for  I'lirnisliing  the  mate- 
rials, labor,  etc..  necessarv  to  construct  pave- 
ments in  the  following  Streets:  .Xvenue  \. 
3,010  lin.  ft.  sandstone  curbing.  05  cts. :  S,4.'<o 
sq.  yds.  macadam,  ^8  in. -slag,  i  in.  granite  top  ). 
$1.12;  total,  $13,762.10;  Rcnnaker  Construction 
Co.,  !l  South  La  Salle  S(.  Central  St.,  6.2.!il 
lin.  ft.  concrete  curb  and  muter.  64  cIs. ;  !l,7!l(l 
-sq.  yd.s.  asphalt.  $2.23;  i,,tal.  $20,140;  R.  F. 
Conway  Co..  1:!3  \\\..st  Washington  St.  Corlez 
St..  1.465  lin.  ft.  concrete  curl)  and  gutter: 
2.075  sq.  yds.  asphalt,  $2,27;  told  $6|-'.3- 
Parker-Washington  Co..  1.1.!  West  Washington 
St.  Emerald  .\ve.,  1.240  lin.  ft.  concrete  curb 
aiid_gutter:  1,820  sq.  yds.  asphalt,  $2.(»il;  total, 
$4,071,  Forrestville  Ave..  870  lin.  ft.  gravel 
concrete  curb  and  gutter,  60  cts.;  1,850  sq  yds 
asphalt,  $2,02:  total.  $4,708;  R.  F.  Conway 'Co. 
41st  St..  675  lin,  ft.  sandstone  curbing; 'l,56il 
sq.  yds.  Xo.  2  granite  block.  $2.76;  total. 
$5..585:  the  Ryan  Co.,  34  North  La  Salle  St. 
56tli  St.,  1.262  lin.  ft.  concrete  curb  and  gutter, 
60  cts. ;  2..550  sq.  yds.  creosoted  wood  block, 
$3,042:  total.  $0,065;  Ready  &  Callahan  Co.. 
133  West  Washington  St.  Green  St.,  1,2-50 
lin.  ft,  concrete  curb  and  gutter.  65  cts.;  1.060 
sq.  yds.  asphalt,  $2.10;  total.  $5,647;  .American 
.Asphalt  Paving  Co.,  133  West  Washington 
St.  Home  St.,  3,570  lin.  ft,  concrete  curb' and 
gutter.  65  cts.;  5,430  sq.  vds.  .-isphalt.  $2;  total. 
$14.151 ;  R.  F.  Conway  Co.  Huron  St.,  2,4tv5 
lin.  ft.  concrete  curb  and  gutter.  65  cts. ;  3.600 
sq.  yds.  asphalt.  $2.15;  total.  $I0..346;  Parker- 
Washington  Co.  Lake  St..  3.060  lin.  ft.  con- 
crete curb  and  gutter;  6.660  sq  yds.  brick. 
$1.05:  total.  $12,987:  J.  A.  Sacklev  Co.,  1.33 
West  Washington  St.  Laurence  .Ave..  0.750 
lin,  ft.  sandstone  curbing  (5x30  in.),  C5  cts.; 
14.000  sq.  vds.  creosoted  wood  block,  $3,23; 
total.  $58,187:  the  Ryan  Co.  La  Salle  St.,  710 
lin,  ft,  concrete  curb  and  gutter,  65  cts. :  1.2.30 
sq.  yds.  asphalt.  $2,10;  total.  $3,488:  R,  F.  Con- 
way Co.  Leavitt  St..  2.845  lin.  ft.  concrete 
curb  and  gutter,  65  cts. ;  4.800  sq.  yds.  asphaltic 
macadam  (>^  in.  slae,  4\i  in.  limestone  top), 
$1.08:  total.  $8.710: 'L  A.  Sackley  Co.  iladi- 
soii  Ave..  4.610  lin,  ft.  concrete  curb  and  gut- 
ter. -55  cts. :  6.000  sq.  vds.  creosoted  wood 
blocks.  $3,002:  total.  $25,068;  Ready  &  Calla- 
han Co,  Melrose  St.,  0.900  lin.  ft.  concrete 
curb  and  gutter,  65  cts. :  16.000  sq.  vds.  asphilt. 
$2.02;  total,  $32,320;  American  Asphalt  Paving 
Co.  Melrose  St.,  4.000  lin.  ft.  concrete  curb 
and  gutter.  65  cts.:  7.680  sq.  yds.  asphalt.  $2,07; 
tot.-d.  $20,646;  .American  .Asphalt  Paving  Co. 
19th  St..  2.300  lin,  ft,  concrete  curb  and  gutter. 
65  cts. ;  3.600  sq.  yds,  asphnlt,  $2.04  ;  R.  F.  Con- 
way Co.  Peoria  St.,  1.250  lin.  ft,  concrete 
curb  and  gutter.  65  cts,;  1.960  sq,  vds,  asohalt. 
J2,19;  total,  $5,647;  .American  A.sphalt  Paving 
Co.  Rhodes  .Ave..  6.900  lin.  ft.  concrete  curb 
and  gutter.  65  cts. :  10.4:30  sq.  vds.  asnhah. 
$2,02  :'  total.  $28,427  ;  R,  F,  Conway  Co.  Sher- 
man .Ave.,  1.200  lin.  ft.  concrete  curb  and  gut- 
ter, 70  cts,;  1,600  so.  vds.  asnhalt.  $2.18;  total. 
$3,488;  Parker- Washington  Co.  St.  Laurence 
Ave..  6.400  lin.  ft.  concrete  curb  and  cutter; 
11.000  .sq.  vds.  a.sphalt.  $2,03;  total.  $20,202: 
American  .Asphalt  Paving  Co.  63d  St..  3.200 
lin.  ft.  sandstone  curbing  (5x30  in.L  65  cts.: 
0..300  so.  vds.  creosoted  wood  blocks.  $3.18;  to- 
tal. $?i,325;  the  Ryan  Co,  35th  St„  7,0.30Jin.  ft._ 
concrete  curb  and  gutter.  0?  cts,:  15..590  .so.' 
vds.  creosoted  wood  blocks.  $3.09 ;  total. 
.*60.028:  Readv  &•  Callahan.  Washington  .Ave,. 
6  000  so.  yds.  creosoted  wood  blocks.  $19,101 ; 
Ready  &•  Callahan  Co.  Ontario  .Ave.  svstem. 
8.960  lin.  ft.  concrete  curb  and  gtitter.  65  cts.: 
17.290  ,sq,  vds.  asphaltic  m^c'dam.  $1.27 ;  total. 
5S1.985;  Calumet  Coal  and  Teaming  Co..  0022 
Calumet  Ave.  The  work  includes  a  granite 
concrete  curb  and  eutter  unless  otherwise 
specified,  manhole  and  catch  basin  construction 


and  adjustment,  6  in,  Portland  cement  con- 
crete foundation  and  preparation  of  subgrads. 
Bids  opened  April  10.  The  contracts  have  not 
been  awarded. 

Indiana. 

•J«Hids  will  be  received  until  May  6,  by 
town  of  Winamae.  Ind.,  for  paving  Logan  St., 
including  about  8,418  sq.  yds.  The  cost  of 
the  work  is  estimated  at  about  $17,840.  C. 
E.  Paul  is  Surveyor.     J.  M.  Xey  is  City  Clerk. 

•J-Bids  will  be  received  until  10  a,  m.,  May 
().  by  Board  of  Commissioners,  Clark  County, 
JclTersonville,  Ind.,  lor  grading,  draining  and 
covering  with  crushed  stone  Midway  Boule- 
vard.    C;.  W.  Stoner  is  County  .Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,   May 

6.  by  Board  of  Ripley  County  Commissioners, 
X'ersailles,  Ind.,  for  the  construction  of  a 
macadamized  road  in  Shelby  township,  J. 
Francis  Lochard  is  County  .Auditor. 

•{•Bids  will  be  received  until  2  p.  ni..  May  7, 
by  Board  of  Grant  County  Commissioners, 
Marion,  Ind.,  for  the  construction  of  a  stone 
road  on  line  between  Pleasant  and  Richland 
townships.     E.  H.  Kimball  is  County  .Auditor. 

^•Bids  will  be  received   until  2  p.  m..   May 

7,  by  Board  of  Orange  County  Commission- 
ers, Paoli,  Ind.,  for  the  construction  of  a 
gravel  road  in  Northeast  township,  .A,  B, 
Ham  is  County  .Auditor. 

•{•Bids  will  be  received   until    1   p.  m.,   May 

7,  by   Board    of    Lawrence    County   Commis-" 
sioncrs,    Bedford,    Ind.,    for   the    construction 
of   10  gravel   or   macadamized   roads.     E.   W. 
Edwards  is  County  .Auditor. 

^Bids  will  be  received  until  noon.  May  7, 
by  Board  of  Morgan  County  Commissioners, 
Martinsville,  Ind.,  for  the  construction  of 
gravel  roads  in  .Ashland  and  Washington 
townships.     J.  S.  Whitaker  is  County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m..  May 

8,  by  Board  of  Cass  and  Pulaski  County  Com- 
missioners, I^gaiisport,  Ind.,  for  the  con- 
struction of  a  road  on  line  between  said  coun- 
ties. J.  E.  Wallace  is  Auditor  of  Cass  Coun- 
ty, Logansport,  Ind. 

•{•Bids  will  be  received  until  10  a.  m..  May 
8,  by  Board  of  Tippecanoe  County  Commis- 
sioners, Lafayette,  Ind.,  for  the  construction 
of  two  gravel  roads.  G.  W.  Baxter  is  County 
Auditor. 

•{•Bids  will  be  received  until  noon.  May  8. 
by  Board  of  Lake  County  Commissioners. 
Crown  Point.  Ind.,  for  the  construction  of 
four  gravel  roads  in  North  township.  C.  A. 
Johnson   is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m,.  May 
11,  by  Board  of  Switzerland  County  Commis- 
sioners, Vevay,  Ind.,  for' the  construction  of 
gravel  road  in  Jefferson  township.  Scott  Cul- 
bertson    is   County  .Auditor, 

•{•Bids  will  be  received  until  10  a.  m,.  May 
2,  by  Board  of  Marion  County  Comissioners. 
Indianapolis,  Ind.,  for  furnishing  205  carloads 
of  crushed  stone  for  highways  of  Marion 
County ;  also  for  200,000  gals,  of  road  oil  to 
be  used  on  highways.  W.  T.  Patton  is  Coun- 
ty .Auditor. 

®The  Madison  County  Commissioners,  Joel 
B.  Benefiel,  .Auditor,  Anderson,  Ind..  have 
awarded  the  following  contract  for  road  work 
for  which  bids  were  received  .April  15:  Madi- 
son Construction  Co..  Anderson,  Cal  Miller 
Road,  $:3,000;  W.  H.  Bingaiiian  Road.  $1,060; 
.A.  D.  MofTett  Road,  $1,100:  Frank  Fath  Road, 
$750;  Benjamin  L,  Ele  Road.  $800;  Wm. 
O'Brien  Road,  $875;  W.  H,  Cavan  Road, 
$800;  C,  R,  Bull  Road,  $.3,105;  Mason  &  More- 
land.  .Alexandria.  Ind..  .A.  B.  Summers  Road. 
$1,827:  Busby  &  Cov.  .Anderson,  A.  S.  Busbv 
Road,  $5.873 ;  Ryan  &  Son,  .Anderson,  Wm.  C. 
Scott  Road    (county  line  road).  $7,450. 

Propositions  are  before  the  City  Council  of 
'Newcastle.  Ind..  to  pave  South' 11th,  South 
15th,  Grand  Ave.,  Indiana  .Ave.,  Livery  St., 
South  14th.  Race  St..  Central  .Ave.,  West 
Broad,  Church  and  Plum  Sts.,  a  total  of  about 
three  miles.  It  is  estimated  that  the  improve- 
ment will  cost  $125,000.  A.  W.  Wright  is  City 
Engineer. 

The  Board  of  Public  Works  of  Logansport, 
Ind..  has  passed  a  resolution  for  the  paving 
of  Burlington  .Ave.  Specifications  prepared 
by  City  Engineer   H.   H.  Thompson  designate 


•{•  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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wnod    block,    pranito    Iilock.    cement    concrete  ers  and  posts;  5,553  cu.  yds.  of  earth  excaya- 

and   brick   as    the   material.      Bids    are   to    be  tion  (1,500  ft.  free  haul).  Fourth  St.,  nichiding 

asked   shortly   and   it   is   hoped   to   start   con-  :'.,98T   sq.   yds.  of  brick  pavement :   1,4-io  hn.ft.  ?<- 

struction  work  bv  the  last  week  in  May.  in.   curb  and  18-in.  gutter ;   480  lin.  ft.  18-ni.  con- 

Thc   Board   of"  Clark    County   Commission-  crete  gutter;  72  lin.  ft.  -i-'w.  oak  headers  and 

c-rs    Teffersonville,   Ind.,  has  appointed   Henrv  posts;  1.330  cu.  yds.  of  earth  excavation  {1,-M) 

J.   Liitz  of   Charlestown,   Ind.,   to   act  as  civil  ft.  free  haul).     Moro  St..  2,088  sq.  yds.  brick 

engineer   in   the   construction   of   43   miles    of  pavement;    1,800    cu.     yds.     earth     excavation 

t^ravel  roads  in  that  township.  (1,500   ft.   free  haul);   177   lin.   ft.   18-in.   con- 

The  Board  of  Public  Works  of  Fort  Wayne,  crete  gutter;   1,«39   lin.   ft.   8-in.  curb  and   18- 

Ind.,  has  adopted  resolutions  for  the  improve-  in.   gutter;   90   lin.    ft.   3G-in.   concrete   gutter; 

ment  of  11  streets,  and  ordered  plans  for  ce-  141   lin.  ft.  3-in.  oak  headers  and  posts;   1  in- 

ment   sidewalks  on   both   sides  of   Ewing   St.,  Netted    siphon    and    catch-basins, 

from  Jefferson  to  Main  St.  Louisiana. 

Iowa. 

,  T,.  ,         .,,    ,              •      ,          ■,    M        ,1     .  A  delegation  from  Clinton,  La.,  recently  ap- 

;^Blds    will   be    received    vintU    May    14     b  ^   ,^^f^_.^   ^^^    ^^^^   B^^^,,   j^^^.g^   Police 

City    Council,    Clinton,    la.,    lor    paving    Fith  >           g^^,^^^  j^^^        ^a.,  and  asked  that  a  spe- 

Ave.  betvveen.  Second  and  Fifth  Sts.     Charles  jli^i^i^^ion   be  called   in   Wards   5,  7,  9   and 

Rcnsche  is  City  Clerk.  10  for  the  purpose  of  allowing  the  people  to 

4.Bid3  will  be   received  until   9  am     Ma)  ^.^^^   ^   tax   of  5   mills    for    10   years    for   the 

1,    by    City   Council    at    th^  office    of    Hoi  ace  ^.„„3t,„,„,,„   of   the   Clinton  and   Birmingham 

Susong,  City  Clerk,  pes  Moines    la.,  for  pav-  ^^.,^.^,^    ;^    ^^    ^^    ^^^^    ^^^^^    ^y^^^^^    ^^ 

ing    with    sheet    asphalt     consisting     of    1-m.  j-j^^i^^rn,   via    Greenvvell    Springs, 

binder  course  with  one  and  one-half-in.  wear-  ^^^  ^-^^     ^^  Crowlev,  La.,  R.  J.  Boudreaux. 

,ng  surface  upon  o  inches  of  Portland  cement  ^           |^^-^     ,^^^     _.^j^-^j^j     .,,1    ^^^^     received 

concrete    East  Thirteenth  St.    from  the  nor  h  ■       j,-.    j^_.    j,^^    construction    of    27,000    sq. 

''"l°*  Gratid  Ave.  to  the  south    ine  of  Walk-  J                 .         .  (,^y  ^      ^j   excavation,   and 

er  St;  Walker  St,  from  the  east  line  of  East  ■               ^     of  curbing.'    The  work  will  be  re- 

Iwelfth   St.   to    the   west   line   of    East    Thir-  ,j„„,.H5p,i 

teemh  St.  court.    About  8,423  sq.  yds.  of  pav-  advertised.        ^yr            ,          .. 

ing,  more  or  less.     Work  to  begin  on  or  be-  IViassacnuseus. 

fore   the   10th   day   of    May,    1912,   and    to   be  ^Bids    w^ill    be    received    until   8:30    p.    m., 

completed  on  or  before  the   1st   day   of   July,  ^j^^  1,  by  Board  of  Selectmen,  Odd  Fellows' 

1912.  Bldg.,    North     Attleboro,    Mass..     for     laying 

®As    stated   in    our   last    issue   the   contract  brick   pavement   oil   Washington    St.      Speciti- 

for  the  construction   of   approximately  48,500  cations  may  be  obtained  of  the  Superintendent, 

sq.    yds.    of    concrete    pavement    in    Marshall-  .Savings   Bank   Bldg.,   North   Attleboro. 

town,  la.,  has  been  awarded   to  Elzy  &  Carl-  ^Bids    will    be    received    until    2:30    p.    m., 

son    of    Marshalltown.      Six    ins.    of    concrete  April    27,    by    A.    T.     Treadwav,     Authorized 

will   be   placed    under    the   street   railway   ties  Committee,    Stockbridge,    Mass.'   for   the   con- 

and  the  ties  filled  in  between,  making  a  con-  struction   of   a   road   including  20.000   sq.   yds. 
crete  thickness   of   12  ins.     The  bids   received 
are   shown  in  the   following  table : 

Concrete  Paving               Curbing               Extra 

paving  street                     per                   excavat- 

Contractors.  per                   car                   lineal                 ing  per 

sq  yd.  track.  foot.  cu.  yd. 

Elzy    &    Carlson    l.m  $1.77                     $0.30                     $0.:!8 

.1.  S.  McLaughlin  &  Hons,  Red  Oak l.r.W2                   2.24                         .28                         .30 

P.  K.  Hahn,  Cedar  Rapids 1.16  4-.5               1.90                        .28                         .5.5 

Lvtton  &  Reinkling,  Constr.  Co.,  Des  Moines 1.23                      2.56                        .32                         .39 

Dearborn  &  .Tackson,   Cedar  Rapids 1.24                       2.25                         .31%                     .35 


Otlh 


The  City  Council  of  Iowa  City,  la.,  has  de- 
cided upon  the  improvement  of  additional 
streets  by  paving,  as  follows :  Governor  St, 
between  College  and  Bowery ;  Gilbert  St., 
between  Market  and  Brown ;  Bowery  St..  be- 
tween Summit  and  Clerk ;  four  blocks  on  Linn 
St. ;  two  block  on  Burlington  St..  and  eight 
or  ten  alleys.  City  Engineer  J.  C.  W'atkins 
has  estimated  the  cost  of  the  work  at  from 
$50,000  to  $60,000. 

The  Commercial  Club  of  Missouri  Valley, 
la.,  has  started  a  movement  to  have  the  busi- 
ness streets  paved.  A  committee  has  been 
named  to  investigate  the  paving  proposition 
and  report  on  the  same. 

The  City  Council  of  Clarinda,  la.,  has  or- 
dered the  paving  of  Washington  St.,  from  L^. 
P.  church  to  the  M.  E.  church;  then  18th  St, 
north  to  State  and  west  on  State  to  the  Lon 
Green  corner. 

Kansas. 

^•Bids  will  be  received  until  3  p.  m..  May 
7,  by  City  of  Manhattan,  Kan.,  O.  E.  Noble. 
Engineer,  for  the  improvement  of  the  fol- 
lowing streets  and  avenues :  Eleventh  St.,  in- 
cluding 9,251  sq.  yds.  asphaltic  concrete  pave- 
ment; 3,310  cu.  yds.  earth  excavation  (1,500 
ft  free  haul)  ;  2,107  lin.  ft.  18-in.  concrete 
gutter ;  90  lin.  ft  .36-in.  concrete  gutter ;  fiO 
lin.  ft.  48-in.  concrete  gutter;  4,712  lin.  ft.  8- 
in.  curb  and  18-in.  gutter;  4G1  lin.  ft.  3-in. 
oak  headers  and  posts ;  3  inverted  siphons  and 
catch  basins.  Fifth  St.,  including  4,470  sq. 
yds.  asphaltic  concrete  pavement ;  1,400  cu. 
yds.  of  earth  excavation  (1,500  ft.  free  haul)  ; 
!,1.52  lin.  ft.  18-in.  concrete  gutter;  1,470  lin. 
ft  8-in.  curb  and  18-in.  gutter;  96  lin.  ft.  3- 
in.  oak  headers  and  posts.  Bluemont  Ave.. 
including  11,106  sq.  yds.  of  brick  pavement; 
.397  lin.  ft.  36-in.  concrete  gutter;  5,9-50  lin. 
ft.  8-in.  curb  and  18-in.  gutter;  127  !in.  ft  18- 
in.  concr»te  gutter ;  .366  lin.  ft.  3-in.  oak  head- 


Each  bid  must  be  accompanied  by  a  certilied 
check  for  $500  payable  to  the  Tow-n.  Barnes 
&  Spaulding,   Pittsfield,   Mass.,  are  Engineers. 

®The  Hassam  Paving  Co.,  of  Worcester, 
Mass.,  was  recently  awarded  a  contract  by 
the  Long  Island  Motor  Parkway  Co..  William 
K.  \'anderbilt,  Jr.,  President,  for  the  con- 
struction of  14  miles  of  roadway  on  Long  Is- 
land with  Hassam  concrete  paving.  The  road 
runs  from  Lake  Success  on  Long  Island  to 
Mineola   and    Garden    Citv. 

®The  Board  of  Public 'Works  of  Holyoke. 
Mass.,  on  April  12  awarded  the  contract  for 
furnishing  90  per  cent  asphalt  road  oil  to  the 
Standard  Oil  Co.,  at  $.08%  per  gal.  Other 
bids  were  received  from  the  Indian  Refining 
Co. ;  the  Gulf  Refining  Co. ;  the  Texas  Co. ; 
the  Asphalts  Products  Co.,  and  the  Barrett 
Mfg.   Co. 

Minnesota. 

The  City  Council  of  Hibbing,  Minn.,  has 
decided  to  pave  Pine  St.,  from  First  to  Fourth 
.\ves..  and  Third  Ave.,  practically  its  entire 
length.     Materia!  has  not  been  selected. 

Mississippi. 

The  City  Council  of  Greenwood,  Miss.,  has 
adopted  a  resolution  giving  notice  of  its  pur- 
pose to  issue  $70,000  bonds  for  street  paving. 
W.  S.  Allen  of  Greenville  has  been  selected 
as  engineer. 

The  Board  of  Supervisors  of  District  No.  1, 
Madison  County,  Miss.,  will  sell  $50,000  worth 
of  bonds  in  May  to  improve  the  roads  in  that 
district.     Canton  is  the  county  seat. 

The  city  of  Jackson,  Miss.,  will  issue  an 
additional  $90,000  for  street  paving  and  to 
refund   outstanding  indebtedness. 

Missouri. 

4»Bids  will  be  received  until  noon,  April 
26,    by    Board    of    Public    Improvements,    St. 


Louis,   Mo.,    for   the   reconstruction  olc 
Market     St.,     from    Broadway    to    ].'j  >;, 
Mound    St.,    from    Second    St.   to  Br;,,"'' 
Cherokee    St.,    from    California   to  KL  j' 
Ave. ;    .'Krsenal    St.,    from    Louisiana   \f 
Grande   Ave.     Bids  also  will  be  recei-i  .■'" 
improving  Delmare  Blvd.,  from  SkinniR,''| 
to   the   western  city  limits ;   Shaw  .'Vviitr, 
Tower   Grove   Ave.   to    Kingshighwaylu 
Xewhouse  Ave.,  from  Blair  Ave.  to  m 
Grace  A\e.,    from   Gravois   Ave.,  to  lL,j 
.\ve. ;    Gasconade    St.,    from    PennsyUu  , 
Minnesota  Ave. ;  John  Ave.,  from  lltSj 
Von  Phul  St.;  Osceola  St.,  from  Broaijavj! 
Virginia  Ave. ;   Delniar  Blvd.,   from  iL' 
to  Skinner  Road.     W.  T.  Findly  is  sf 
of  the  Board. 

^Bids  will  be  received  until  noon,  fjT' 
by  Board  of  Public  Improvements,  St'^ij 
Mo.,  for  the  improvement  under  Lett>  i* 
474.  of  Russell  Place  between  Parki'.\,J 
and  Hartford  St.  W.  T.  Findly  is  Sieu,^ 
of  the  Board. 

The  Board  of  Public  W'orks  of  St.  .senh 
Mo.,  recently  sent  a  petition  to  City  EinJ 
David  L.  Lawlor  for  the  paving  of  jfj^ 
St.,  28th  to  30th,  with  Hassam  paveme 

Montana. 

•{•Bids    will   be    received    until   May'i, 
City   Council   and   Mayor,  Helena,  Mo.     ■ 
furnishing  the  city  one  12-ton  steam  i.or 
New  Jersey. 

•|«Bids  will  be  received  until  3  p.  ii  \ 
2,  by   Board  of   Chosen  Freeholders,     ! 
Count}-,  Jersey   City,   N.  J.,   for  the  li 
ment   of   a   portion   of   the   Newark  T 
at  the   westerly  approach   of  the  Haci 
River  bridge,  Hudson   County,  N.  J.     , 
O'Mara  is  Clerk  of  the  Board. 

•|«Bids  will  be  received  until  8  p.  m.,  jj 
by  Town  Council,  Irvington,  N.  J.,  f  ;' 
ing,  curbing  and  paving  Maple  A\i 
Springfield  Ave.,  southerly  to  May  S  i 
work  will  embrace  furnishing  and  km 
10-in.  telford  pavement  with  an  asphahi: 
er ;  constructing  three-ft  brick  gutteror 
concrete  foundation ;  furnishing  and  tt 
new  quarry-cut  curbing  in  concrete;  rtii 
ing  and  resetting  old  curbing  in  concn  ; 
a  small  amount  of  excavation.  Plans  pi 
fications  and  general  information  may  ■ 
tained  at  the  office  of  town  clerk  M.  io 
man,  in  the  town  hall,  or  at  the  office .' 
town  engineer,  1091  Clinton  Ave..  Ir\?i 
N.  J. 

New  York. 

®The  Board  of  Contract  &  Sup- 
Rochester,  N.  Y.,  Frank  X.  Pifer,  Cle  i 
awarded  the  contract  for  treating  cenn 
the  city  streets  with  calcium  chlorid(3> 
dust  preventative,  to  F.  X.  Yeoman  $ 
45 '100  per  sq.  yd.     The  total  amount  is /' 

The    city    officials    of    Ogdensburg, 
and    the   officig-ls    of    the   street   railwaMi:: 
perfected   plans  with  the   State  Highw:  I 
partment  for  paving  work  to  be  done  r 
the  coming  summer.     The  street  raihvar 
tion,  between  the   tracks  and   several  l: 
each  side,  will  be  constructed  under  a  H 
ent   contract    from    the   remaining  port 
the  streets.     It  is  proposed  to  pave  up 
tracks  with  brick  and  between  the  railw 
bithulithic.     G.   E.  Van  Kennen  is  Ma'. 

NEW  YORK   ST.VTE  R0.\D  BIDS. 

The   following  bids   were  received  A  ! 
by   the    State    Commission    of    Highwa} 
bany,    for    the    improvement    of    public 
ways  by  State  aid : 

East  Berne-Glyckman's  Church,  Roa 
978.  Albany  Countv,  4.35  miles— J.  J.  ■ 
Schenectady,  $48,883;  F.  &  F.  Murphy,  l- 
kill,  $48,.557;  John  E.  Delee.  Troy,  $ 
Jos.  Walker  Cons.  Co.,  Albany.  $49,012; 
ard  Hopkins,  Troy,  $48,974;  H.  F.  K> 
Albany,  $51,485;  Harvey  B.  Sproul,  Pe. 
$42,737 ;  Pusso  &  Parker.  Albany.  $ 
Shaughnessev   Cons.    Co..    Albany,  $43,1 

McDonough-Hamlet,  Road  No.  1,014 
nango  County.  0.08  miles— John  H.  G 
Albany,  $1,404. 

Nineveh-Afton,  Road   No.   5,300,  Broi - 
Chenango  Counties,  5.62  miles— Guy  V.  D  - 
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»      .racuse.     $130,500;     P.    H.    -Murray, 


$122,123;  Walter  k.  Hassam,  Wor- 

28,645. 

.11  City,  Road  Ko.  3,001,  Chautau- 
1.48  miles — Dunkirk  Cons.  Co., 
■ii,53(i:  Thos.  Mahoney  Co.,  Janies- 
71;  Niagara  Cons.  Co.,  Elmira, 
iier  M.  Love  &  Son,  Corry,  Pa., 
rie  Cons.  Co.,  Buffalo,  $58,209; 
rn  Cons.   Co.,  Franklin,   Pa.,  $58,- 

fo-ittaraugiis,  Road   No.  695,  Cattarau- 

1.21  miles— Erie  Cons.  Co.,  Huf- 

■< ;    McNerner   Cons.    Co.,   Canton, 

Otto,  Part  2,  Road  No.  097,  Cat- 
untv,  2.27  miles — McNerner  Cons. 
Pa!,  $19,671 ;  Erie  Cons.  Co.,  But- 

henango.  Road  No.  905,  Cortland 

■  :  miles — Rifton  &  Murphy,   Roch- 

-.i.Jj;   Monroe  Roads   Co..    Pittsford, 

II  lendrickson-McCalte  Cons.  Co..  Hen- 

1    17,760;    Conroy    Nickcdorf,    Oneida, 

hn   Johnson     Cons.     Co.,    Buffalo, 

aiies    Anderson,    Albany.    $49,969; 

V   Jickenson,   Syracuse,  $53,569;  James 

■nc-k.  ^9,200. 

Treadwell,    Road     No.   343,     Uela- 

■y,  2.56  miles — Hcrlihy   Cons.    Co., 

$22,012;  Lane  Cons.  Co.,  Meriden 

15 ;  John  H.  Gordon,  Albany,  $20,- 

Indian  Pond,  Road  No.  1,007, 
■unty,  2.72  miles — Samuel  Beckin, 
,281;  Harvey  B.  Sproul.  Pcckskill, 
lie  Construction  Co.,  Meriden, 
"  13 :  DeGraaf  &  Hogeboom,  Kings- 
J ;   Suffolk  Cons.   Co.,   Huntington, 

i'alls-Buffalo.    Part   5,    Road     No. 

1  o..  2.84  miles — Niagara  Cons.  Co., 

':73;   Miller  &  Knickenburg.   Buf- 

:  John  W.  Landul.  $65,310;  Mos- 

iiers,    Buffalo,   $68,803;    Frank   L. 

iValo.   $68,616:    Dollard    &   Heerin. 

_':J5;  Louis  H.  Gipp.  Buffalo,  $67,- 

.>ns.  Co.,  Buffalo.  $64,363. 

■    Village,    Road     No,    939,     Erie 

:'•  miles — Frank  L.  Cohen,  Buffalo, 

:gara  Cons.   Co.,  Elmira.  $89,936; 

ni   Cons,   Co.,   Franklin,    Pa.,   $88,- 

ins.  Co.,  Buffalo.  $86,700;  Mosier 

.   Buffalo.  $86,117;   Pat.   Mulderry, 

142;   Dollard   &   Heeran,    Albany, 

i    '-luwater  &  Terry.  Watervillc.  $82,- 

urley    &     Lyon,     Fredonia,     $79,346 ; 

,.   itzgerald    &    Co.,    Fredonia.    $77,251 ; 

ihnson    Cons,    Co.,    Buffalo,    $84.7.39; 

^ric  Knickenburg.   Buffalo,  $94..389. 

ii  Hamlet,  Road  No.  954.  Greene  Coun- 

'-  miles — Catskill   Supply   Co.,   Catskil!, 

M  Village,  Road  No.  5,161.  Herkimer 
It)  1.51  miles — Alfred  Museo,  Frankfort, 
31    Warron    Bros.    Co.,    Boston,    Mass., 

ji  River.  Road  No.  5,175,  Jefferson 
It  0.41  miles ;  Semper  Bros.,  Watertown. 
ftM.  R.  Clock  &  Co..  Watertown.  $7,262. 
i'  nango  Village-Seneca  Turnpike.  Road 
!'.  Madison  County,  0.43  miles — Conroy, 
Q,  Oneida.  $6,692. 

3cy   Hill.   Road  493.\,   Monroe   County. 
le. — Monroe     Roads     Co.,     Pittsford, 

Qjoe-Orleans  County  Line.  Road  588, 
r  &  Orleans  Cos.,  2 :08  miles. — Hend- 
i<!McCabe  Con.   Co..   Spencerport,  $21,- 

llosier  &  Summers.  Buffalo.  $21,474: 
•jne  Bros..  Spencerport.  $18.6.33:  Falls 
Ji  Fletcher.  Rochester,  $25,955:  Akin- 
.lailey  &  Donaldson.  Rochester.  $21,279: 
•,&  Clossen,  .\lbion,  $10,092:  Greenfield 
i,:o..  Hornell.   $20,091;    Thos.    Gradv   & 

jKhester,  $19,308:  Wood  &  Tompkins, 
i  $20,363:   Schroeder,  Hicks   Cons.   Co., 

ter,  $21,438. 
iiilla  Village.  Road  .5202,  Otsego  Coun- 

i  miles.— Harvev   B.   Sproul.    Peekskill. 

:  Hollington  Co..  Trov.  $39.428 :  West- 

ons.    Co.,    Herkimer,    $39,894. 

ski-Williamstown,    Road    972.    Oswego 

,  5.67  miles.— P.  H.  Murray,  Rochester. 


$-")2.111;  Guy  \'.  Dickenson,  Syracuse,  $51,120; 
Thos.  Grady,  Rochester,  SHvULi ;  i-'alk  &  Men- 
zies,  Buffalo,  $.J7,il90;  Frank  S.  Sparato,  Syra- 
cuse. $61,742;  Semper  Bros.,  Watertown, 
$55,3.")5;  James  Audcrsoii.  .\lbanv,  $61,730; 
Spellman,  Oliver  Co..  Cliatqaug:iv.  $-')6,733 ; 
Burns  Bros.  &  Haley,  Watertown,  $61,193; 
Dale   Engineering   Co..    Utica.   $55,989. 

Vorkville  Village,  Road  5091,  Oneida  Coun- 
tv.  l.iKi  miles. — VVarrcn  Bros..  Boston,  Mass., 
$:i8.2(i4. 

Brewster-Patterson,  Road  .5203.  Putnam 
County,  9.80  miles.— Harvey  B.  Sproul,  Peeks- 
kill.  $150,300;  Schunnemunk  Cons  Co..  High- 
land .Mills,  $187,151:  Frank  G.  Fowler  Cons. 
Co.,  Mt.  Kisco,  $162,461;  James  E.  Martin, 
Poughkecpsic.  $178,420. 

Wyiiantskill-DeForestville,  Winter  St., 
Road  765.  Reus.  Co..  4.10  miles— Wm.  .\.  Pat- 
terson, Albanv,  $3:3,362;  Thos.  Carr,  Trov, 
$:i6,646;  Countv  Cons.  Co.,  Trov.  $:«,58l ;  E. 
L.  Grimes  Co..  Trov,  $36,198';  Harvey  B. 
Sproul,  Inc.  Pcckskill.  $:!4.920 ;  Crow  & 
Walch.    Pittstield,   Mass.,  $:!5..3(I3. 

Corani-Patchogue,  Road  1018,  Suffolk  Co., 
6.79  miles. — McDonough  Cons.  Co.,  Mt.  Ver- 
non, $74,596;  Suffolk  Cons.  Co.,  Huntington, 
$73,335;  Clifford,  Booth  &  Weston,  Jamaica. 
$83,474 ;  Dunbar  Cons.  Co.,  New  York  city, 
$81,999;  Henry  J.  Mullen.  Jamaica,  $87,119; 
Frank  J.  Gallaeher,  Brooklvn.  $74,815;  Chas. 
V.  Piatt,  Pt.  Jefferson,  $78,793:  Amos  D. 
Bridges  &  Sons,  Hazardville,  Conn.,  $81,916; 
Robt.   W.  Smith,  New  York  Citv,  $94,496. 

Big  Creek,  Part  3,  Rood  1000,  Steuben  Co., 
6.95  miles. — McDougall  Cons.  Co.,  Hornell, 
$62,485;  Fred  E.  Ellis,  Melrose,  Mass.,  $75,- 
428;  Peter  F.  Connelly,  Boston,  Mass.,  $60,- 
453;  T.  J.  Gill  Co.,  Binghamton,  $80,496. 

Bath-.Avoca.  Road  5204,  Steuben  Co.,  6.37 
miles. — Shaughiiessey  Cons.  Co.,  .\lbanv,  $36,- 
219:  Hcrlihy  Cons.  Co..  Glens  Falls,  $40,316; 
Hollington  Co.,  Troy,  $37,672 :  .\tlanta  Cons. 
Co.,  ."Mlanta,  $34,728 ;  Greenfield  Cons.  Co., 
Hornell,  $36,408;  Fred  E.  Ellis,  Melrose, 
Mass..  $.33,125. 

Stillwater-Schuylerville,  Part  1.  Road  5205, 
Saratoga  Co..  5.38  miles. — James  Anderson, 
Albanv,  $73,483;  Harlihv  Cons.  Co.,  Glens 
Falls,  $62,693;  Ed.  G.  Fox,  Saratoga,  $60,488. 

Norwood-Norfolk,  Road  967,  St.  Lawrence 
Co.,  2.30  miles.— Jas.  Anderson,  .-Mbanv,  $31,- 
397;  Spellman,  Oliver  Co..  Chaleaugav.  $29,- 
961;  Semper  Bros.,  Watertown.  $-31,996;  Burns 
Bros.  &  Haley,  Watertown,  $35,022, 

Truniansburg  Village,  Road  5206,  Tompkins 
Co,,  1.54  miles.— Murray  &  Ford,  Elmira,  $39,- 
242:  Niagara  Cons.  Co.,  Buffalo.  $42,311; 
Erie  Cons.  Co..  Buffalo,  $.50,813 ;  Wm.  Hazard, 
Truniansburg,  $41,016;  Dollard  &  Heeran.  Al- 
ban>-,   $38,838. 

Kingston-Ellenville,  Part  4.  Road  352,  Ul- 
ster Co..  1.91  miles. — Jos.  Walker  Cons.  Co., 
Albanv,  $22,597:  Halleck  &  Angle.  Newburg, 
$19,966;  De  Graaf  &  Hogeboom.  Kingston, 
$19,960;  Suffolk  Cons.  Co.,  Huntington.  $22.- 
322:  L.  L.  Melius,  New  York  Citv,  $22,502; 
F.  D.  Van  Wagenan,  Rondout,  $24,933;  Har- 
vev B.  Sproul,  Inc,  Peekskill.  $20,829 ;  Schun- 
nemunk Cons.  Co..  Highland  Milks,  $20,482.  _ 

The  Following  bids  were  received  April  17 
by  the  State  Commission  of  Highways,  .Al- 
bany : 

Road  No.  979,  Feura  Bush-Indian  Fields. 
.Mbanv  Co..  8.27  miles. — James  Anderson,  Al- 
bany. $93,075 ;  J.  &  T.  Murphy,  Cobleskill, 
$86,905:  Lane  Const.  Co..  Meriden,  Conn., 
$96,411;  P.  H  Murrav.  Rochester,  $92,061; 
Ruddv  &  Saunders.  Trov.  $82,825;  J.  W. 
Whalen.  Whitehall,  $100,315:  Harvey  B, 
Sproul.  Peekskill,  $98,529;  Herlihy  Contr,  Co., 
(;iens  Falls.  $81,406;  Shaughnessy  Const.  Co.. 
\lbanv.' $82,893;  Jos.  Walker  Const.  Co.,  Al- 
banv, $98,0.55. 

Road  No.  1013,  Plymouth-Hamlet.  Che- 
nango County,  0.19  mile.— M.  D.  Windsor, 
Guilford,  $3,241;  E.  D.  Baker,  Binghamton, 
$.3,051. 

Road  No.  5216,  Bainbridge-Unadilla.  Che- 
nango County.  1.07  miles.— Harvey  B.  Sproul. 
Peekskille.  $14,173;  Conroy  &  Nixdorf, 
Oneida,  $15,091;  Hollington  Co..  Troy.  $15,- 
.374;   Newport   Const.  Co.,   Herkimer,  $13,485. 

Road      No.      1012,      Sinclairville-Cassadapa. 


Part  2,  Chautauqua  County,  3.30  miles. — Hay- 
wood &  Goggert,,  Fredonia.  $-51,291  ;  Dunkirk 
Const.  Co.,  Dunkirk,  $5-5,855:  Erie  Contr.  Co.. 
Buffalo.  $.52,U35:  Schroeder-Hicks  Contr.  Co.. 
Rochester,  $-53,64n ;  Kerwin  Const.  Co.,  Al- 
bany, $48,960;  Frank  L.  Cohen,  Buffalo,  $58,- 
219 ;  Northwestern  Const.  Co.,  Franklin,  Pa.. 
$.52,046. 

Road  No.  5217,  Jamestown-Bemis  Point, 
Chautauqua  County,  7.96  miles. — Thomas  Ma- 
honev,  Jamestown,  $182,289;  Niagara  Const. 
Co.,  Buffalo,  $222,166;  Dunkirk  Const.  Co., 
Dunkirk,  $175,495;  Busch  &  Percival,  Buffalo, 
S179.873;  Northwestern  Const.  Co.,  Franklin, 
Pa.,  $176,729;  Frank  L.  Cohen.  Buffalo,  $168.- 
663;  Herly  &  Lyne,  Fredonia,  $174,865;  Thos. 
Fitzgerald  Co.,  Fredonia,  $167,857;  Erie  Contr. 
Co..   Buffalo,  $156,313. 

Road  No.  960,  Rutledge-Leon,  Cattaraugus 
Countv,  2.80  miles. — Frank  L.  Cohen,  Buffalo, 
$:)7..353. 

Road  No.  996,  Cortland-Groton,  Part  2, 
Cortland  Country,  2.25  miles — Amos  D. 
Bridges  Sons,  Hazardville,  Conn.,  $25,-506; 
Conroy  &  Nixdorf,  Oneida,  $2.3,575;  John 
Johnson  Co.,  Buffalo,  $23,508;  Jos.  McCor- 
mack,  E.  Providence,  R.  L,  $23,668;  Monroe 
Roads  Co.,  Pittsford,  N.  Y.,  $24,087;  .M.  D. 
Windsor,  Guilford,  $20,608;  Nathan  E. 
Young,  Windsor,  $21,598;  John  H.  Gordon, 
Albanv,  $22,601;  Greenfield  Const.  Co.,  Hor- 
nell, $22,732. 

Road  No.  5,218,  Lewman-Waverly,  Part  2, 
Oienuing  County,  4.27  miles — E.  Whalen, 
Tonawanda,  Pa.,  $^15,794 ;  Murray  &  Ford,  El- 
mira. $43,003;  Herlihv  Constr.  Co..  Glens 
Falls.  $40,828;  T.  H.  Gill  Co.,  Binghamton, 
$41,135;  Fred  E.  Lilis,  Melrose,  Mass.,  $46,- 
871;  Hollington  Co.,  Troy,  $40,712;  Schunne- 
nmnk  Const.  Co.,  Highland  Mills,  $40,380; 
Coughlin  &  Lowman,  Watkins,  $40,065;  Peter 
Connollj^,  Boston,  Mas.,  $40,675. 

Road  No.  5,172,  Niagara  Falls-Buffalo,  Part 
4,  Erie  County,  2.92  miles — Niagara  Const. 
Co.,  Buffalo,  $66,618;  Frank  L.  Cohen.  Buf- 
falo, $66,758;  Mosier  &  Summers,  Buffalo, 
$74,125;  Louis  H.  Gipp.  Buffalo.  $67,700;  Dol- 
lard &  Heeran,  .Mbaiiy,  $6(i.820 ;  Herlv  & 
Lyne,  Fredonia,  $68,411;  Erie  Contr.  Co.,  Buf- 
falo, $64,993. 

Road  No.  990,  Angola  Village,  Erie  County, 
1.03  miles— John  Johnson  Co.,  Buffalo,  $30,- 
271;  Elmer  L.  Love  &  Sons,  Corry,  Pa.,  $38,- 
485;  Frank  L.  Cohen,  Buffalo,  $;34,619;  Fred 
J.  Mumm.  Buffalo  $40,999;  Mosier  &  Sum- 
mers, Buffalo.  $36,723;  Erie  Contr,  Co.,  Buf- 
falo, $.36,044 ;  Hurley  &  Lvne,  Fredonia.  $33,- 
594:  Patk.  Mulderry,  Albanv,  $;34,5-56 ;  Thos. 
Mahoney,  Jamestown,  $.35,895:  F.  W.  Hamil- 
ton, Rochester,  $-10,271 ;  Thos.  Fitzgerald.  Fre- 
donia, $34,396;  Dollard  &  Heeran.  .Mbany, 
$.36,275;  Frontier  Contr.  Co.,  Buffalo,  $:36,970. 

Road  No.  5,166,  Saugerties-Catskill,  Part  2. 
Greene  County,  3.87  miles — Russo  &  Parker. 
Hudson,  $^I6,.583;  John  !•".  JDonovan.  Sanger- 
ties.  $49,796;  S.  B.  VanWegenen,  Rondout, 
$54,522;  Harvey  B.  Sproul,  Peekskill,  $48,478. 

Road  No.  467,  Newport-Norway-Cold- 
Brook,  Herkimer  County,  C.92  miles — F.  W. 
Bergin  Co.,  Newport,  N.Y.,  $82,459;  Newport 
Const.  Co.,  Newport.  N.  Y.,  $74,828. 

Road  No.  5.219,  Ilion-Frankfort,  Herkimer 
Countv,  2.47  miles— L.  L.  Melius.  N.  Y.  City, 
$104,069;  Albert  Musso,  Frankfort,  $98,041; 
.\etna  Eng.  &  Con.  Co.,  Herkimer,  $103,363; 
W'arren  Brothers,  Boston,  Mass..  $100,625. 

Road  No.  575,  Rush-Honeoye  Falls,  Mon- 
roe County,'  4.08  miles — Monroe  Roads  Co.. 
Pittsford.  $41,811:  Schroeder-Hicks  Contr. 
Co.,  Rochester.  $42,825. 

Road  No.  574,  Fairport-Nine  Mile  Point, 
Monroe  Countv,  11.41  miles — A.  J.  Rockwood, 
Rochester.  $239,164;  Erie  Contr.  Co..  Buffalo, 
$203..576;  Julius  Frederick.  Rochester.  $lf)9.- 
159 :  Whitmore,  Rauber  &  Vicinus,  Rochester, 
$239,745. 

Road  No.  988,  New  Hyde  Park-Great  Neck, 
Nassau  County,  0.35  Miles — Suffolk  Contr. 
Co.,  Huntington.  $6..332;  W.  P.  McDonald, 
Mt.  Vernon.  $4,905;  Henry  P.  Mullen,  Ja- 
maica, $5,467 :  W.  J.  Cashman,  Rosden,  $4,- 
379;  .A.ndros  Bros.,  Mineola.  $6,013. 

Road  No.  .5,220,  Niagara  Falls-Buffalo,  Niag- 
ara Co..  4.87  miles — Mosier  &  Summers,  Buf- 
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falo,  $110,305;  Public  Service  Contr.  Co.,  Biit- 
falo,  $112,84-5;  Frank  L.  Cohen,  Buffalo.  $10.5,- 
148-  Louis  H.  Gipp,  Buffalo,  $107,700;  Krie 
Contr,  Co.,  Buffalo,  $105,:«i;  Niagara  Con.-st. 
Co.,  Buffalo,  $111,783;  Dolhird  &  Hccran,  .-M- 
bauv.  $109,070. 

Road  No.  5,131,  Rome  City,  Oneida  County, 
1.20  miles— Aetna  Eng.  &  Contr.  Co..  Herki- 
mer,  $45,722;    Warren    Bros.,    Boston,    Mass., 

$44,632.  ,    ,  •    „     . 

Road  No.  5,221,  Union  Square- Pulaski,  Part 
2,  Oswego  County,  4.69  miles— Mosier  &  Sum- 
mers, Buffalo,  $68,713;  Semper  Bros.,  Water- 
town  $57,922;  Conrov  &  Nixdorf,  Oneida, 
$72,959-  Spellman  Oliver  Co.,  .Chateaugay, 
$67  357-  Chas.  D.  McConnell,  Syracuse,  $ii.- 
''85  •  Tas  Anderson,  Albany,  $68,930;  Dalen 
Eng.  Co.,  Utica,  $74,105;  John  H.  Weidman, 
Syracuse,  $61,256;  Aetna  Eng.  Cont.  Co., 
Utica,   $68,945, 

Road  No.  981,  DeFreestville-Couse,  Rens- 
selaer County,  3.14  miles— Arnold  &  Sherrill. 
Mbany,  $34,470;  Crowe  &  Walsh,  Pittsfield, 
Mass,  $.37,0-30;  Thomas  H.  Karr,  Troy,  $o0,- 
4-56-  Countv  Const.  Co.,  Troy,  $36,282;  Aiken 
Const.  Co.,' Troy,  $38,099. 

Road  No.  5,2-22,  Cropseyville-Grafton,  Rens- 
selaer County,  5.93  miles— Richard  Hopkins, 
Trov  $84,870;  Ruddv  &  Saunders,  Troy,  $81,- 
974-'  Thos.  H.  Karr,  Troy,  $95,078;  Snead  & 
Wilson,  Brown's  Station,  $68,800. 

Road  No.  966,  Madrid-Waddington.  Part  2, 
St  Lawrence  County,  4.04  miles— Semper 
Brothers  Watertown,  $.39,898;  Herlihy  Contr. 
Co,  Glens  Falls,  $37,685;  Burns  Bros.  & 
Haley  Watertown,  $35,803;  Burr  C.  Miller, 
Wilkesbarre,  Pa..  $39.9-56;  Spellman-Ohver 
Co.,  Chateaugay,  $41,401;  James  Anderson, 
Albany,  $41,364. 

Road  No.  999,  Montour  Falls-Alpine,  Part 
2  Schuyler  Countv,  6.68  miles— Coleman 
Brothers',  Boston,  Mass..  $07,312;  Cougbhn  & 
Lowman,   W^atkins,   $65,562. 

Road  No.  5,195,  Vrooman-Howes  Cave, 
Schoharie  County.  5.05  miles— Walter  E.  Has- 
sam  Worcester,  Mass.,  $102,128;  Aetna  Eng. 
&  Contr.  Co.,  Herkimer,  N.  Y.,  $101,689. 

Road  No.  5,223,  Libertv-Countv  Line,  Part 
1,  Sullivan  Countv,  8.54  miles— Merritt  Const. 
Co.,  Tuckahoe,  $124,850. 

Road  Nto.  5,224,  Campbell-Bath,  Steuben 
County,  9.43  miles— Thomas  H.  Gill,  Bing- 
hamton,  $8-5,330;  Fred  E.  Ellis,  Melrose, 
Mass.,  $89,650;  Jas.  Anderson,  Albany,  $86,- 
769  -  M.  J.  Cowhig,  Albanv,  $80,707  ;  Shaugh- 
nessy  Cons.   Co.,  Albany,  $71,709. 

Road  No.  1,001,  Enfield  Center-Ithaca, 
Tompkins  Countv,  6.45  miles— Wm.  Hazzard. 
Trumansburg,  $62,797;  Richard  Hopkins, 
Trov,  $.58,761 ;  Thomas  H.  Gill.  Binghamton, 
$03,801  ;  Patk.  Connely,  Ithaca,  $57,338, 

Road  No.  5,2-25,  Varna  Crossing,  Tompkins 
County,  0.53  miles— Jos.  McCormack,  E.  Prov- 
idence, R.  I.,  $18,990;  Pat.  Connely,  Ithaca, 
$13,481  ;  Wm.  Hazzard,  Trumansburg,  $13,- 
238;  Alfred  Gaffy,  Syracuse, '  $16,109  ;  Elmer 
D.  Baker,  Binghamton.  $13,.598 ;  T.  H.  Gill 
Co.,  Binghamton.  $14,153;  Monroe  Roads  Co., 
Pittsford  $15,741  ;  Burt  Burns.  Honeove  Falls, 
$14,298. 

Road  No.  351,  Highland-Gardiner,  Part  2, 
Ulster  Countv,  7.80  miles.— Suffolk  Contr.  Co., 
Huntington,  $84,206;  McDougall  Contr.  Co., 
Horncll,  $83,241 ;  Harvev  B.  Sproul.  Peekskill, 
$77,388;  S.  B.  VanWagenen,  Rondout,  $78.- 
.540  ;  DeGraff  &  Hogeboom.  Kingston,  $70,932  ; 
Schunnemunk  Contr.  Co.,  Highland  Falls,  $84,- 
238;  L.  L.  Melius.  N.  Y.  Citv,  $9:^,616;  Jas.  E. 
Martin,  Pokeepsie,  $100,595. 

Road  No.  5226,-,-White  Plains-Rye  Lake. 
Part  2,  Westchester  County,  7.0i  miles. — 
White  &  Colligan,  Purchase,  $98,076;  Mallov 
&  Murray,  Yonkers.  $108,484;  Wm.  F.  Mc- 
Cabe  Co.,  White  Plains,  $107,644;  Schunne- 
munk Con.  Co.,  Highland  Falls,  $81,828;  Sanil. 
Beskin,  Inc.,  Fishkill,  $90..521  ;  Wm.  P.  Mc- 
Donald Co.,  Mt.  Vernon,  $79,324. 

Road  No.  993,  Manchester-Palmyra.  Part 
2,  Wayne  Countv,  1.20  miles. — Geo.  W.  Cham- 
bers, Rochester, '$14,290;  .-\iken,  Bailey  &  Don- 
aldson, Rochester,  $10,743;  Monroe  Roads  Co., 
Pittsfield,  $10,180, 


North  Carolina. 

^.Bids  will  be  received  until  May  6,  it  is  re- 
ported, bv  VV.  L.  Wiggs,  General  Supervisor 
of  Roads',  Wake  Countv,  Raleigh,  N.  C,  for 
the  construction  of  1  mile  of  macadam  road 
with  binder  12  to  16  ft.  roadway. 

®Abee,  Huggins  &  Fry,  of  Hickory,  N.  C, 
have  been  awarded  the  contract  by  the  Mur- 
phy Township  Flighway  Commission,  M.  L. 
Mauney,  Secy.,  Murphv,  N.  C,  for  the  grad- 
ing and  draining  of  Vallcv  River  road  for  a 
distance  of  7V-::  miles  and  the  Notla  Road  a 
distance  of  4.7  miles.  The  contract  price  is 
$22!i>  per  cu.  yd.,  unclassified.  The  work 
will  require  07,000  cu.  yds.  of  grading,  1,500 
lin.  ft.  of  vitrified  pipe,  600  cu.  yds.  of  ma- 
sonry. Bids  were  opened  April  15.  C.  E. 
Wood  is  Supt.  of  Roads  of  the  Township. 
G.  W.  Scott,  Courthouse  Bldg.,  is  Engineer. 

Bids  were  opened  .\pril  10  by  the  city  of 
Charlotte,  N.  C,  Joseph  Firth.  City  Engineer 
for  the  construction  of  161,000  sq.  yds.  of 
pavement,  the  bids  received  being  as  follows: 
(1)  standing  for  bid  of  Atlantic  Bitulithic  Co., 
Richmond,  Va.,  (2)  for  bids  of  West  Con- 
struction Co.,  Chattanooga,  Tenn.,  (3)  for 
alternate  bid  of  West  Construction  Co.,  (4) 
for  bid  of  Kellev  Bros.,  Portsmouth,  O..  (5) 
alternate  bid  of  Kellev  Bros.,  (6)  for  bid  of 
Porter  &  Boyd,  Charlotte,  N.  C,  (7)  for  bid 
of  Warner-Quinlan  .Asphalt  Co.,  Syracuse, 
N  Y,  (8)  alternate  bid  of  Warner-Quinlan 
Asphalt  Co.,  (9)  bid  of  Johnston.  Porter  & 
Peck,  Charlotte,  N.  C,  (10)  T.  J.  McGuire. 
Norfolk,  Va.,  (11)  Southern  Paving  Con- 
struction Co.,  Chattanooga,  Tenn. 

Bitulithic,   161,007  sq.   yds $l.!i:) 

Sheet   asphalt,    161,007   sq.   yds 

.Asphalt,  paint  coat  method,  161,007  sq.ycls 

Bituminous  macadam,  mixing  method: 

New  stone,  161.007  sq.  yds 1-  lo 

Old  stone,   161,007   sq.   yds 1.16 

On  concrete  base.  161,007  sq.  yds 1..>1 

Special   bituminous  macadam  on   concrete 

base.   161,007  sq.   yds .■■..     1.6S 

Bituminous    macadam, penetration  method: 

New  stone,  161,007  sq.  yds 1.26 

Old  stone.  101.007  sq.  yds .% 

On  concrete  base,  161.007  sq.  yds l.il 

Double  bond  pavement,  161.007  .sq.  yds...     1.48 
Asphaltic  concrete  on  concrete.  161.007  sq. 

vds l--i» 

Grading,  42,341  cu.  yds .iB 

Setting  old   curb.   21,411   lin.   ft 07 

Setting  new  curb "'^ 

l,';-in.   concrete  curb,  63,799  lin.  ft 36 

0-in.    tile    1-' 


^•Bids  will  be  received  at  the  office  of 
Commissioners  of  Hocking  County  at  i 
Ohio,  until  noon.  May  1.  191-.',  for  gradj™ 
paving    with    concrete    Section  Numher  f 
the  Logan-Enterprise  road  in  Falls  Tcm, 
said   County.     Length  8,400  ft.  or  1.59^ 
Width  of  pavement,  14  ft.    Estimated  cm 
construction,  $14,1.53.10.     A  draft  or  ««    : 
check  for  $300.00  shall  be  deposited  viitli ,    - 
bid.     The  successful  bidder  will  be  require 
give  bond  for  an  amount  equal  to  the  conil 
price.      Date    set    for    completion,  Angus 
1912.     Alternative  bids  will  lie  consideredt 
grading   and    paving    with   brick  for  mJ 
traffic    highway    the    above    mentioned   ,|    ' 
Estimated   cost   of   construction  JIO^.^G, 
ternative  bids  will  also  be  considered  tor  p 
ing  and  construction  with  a  waterbound  1' 
adam   the  above  mentioned  road.    Estim'j 
cost  of  constructjon  $13,946.    Plan:  and  siL 
fications  are  on  file  in  the  office  of  the  Cob 
Commissioners    and    the    State  Highway  . 
partment.     The  State  Highway  CoramissiJ 
reserves  the  right  to   reject  any  and  all 
James  R.  Marker.  Columbus,  0.,  State  H! 
way.  Commissioner. 

•|«Bids  will  be  received  at  the  office  of. 
Commissioners  of  Fairfield  County  at  I. 
caster,  Ohio,  until  10  a.  m..  May  4,  1912,, 
grading  and  paving  with  a  waterbound '. 
adam  the  Lancaster-Newark  road  in  W;i. 
Township,  said  County.  Length  22,616.5  ij 
4.28  miles.  Width  of  pavement,  12  ft.  '. 
mated  cost  of  construction.  $-28,887.    A  ({ 


(2)      (3)  (4)      (5)      (6)      (7)      (8)     (9)    (10); 

$1.40  $1.26  

1.74  1.54   $1.79  $1.74  v 

1.49  1.49 1.67     1.64  ■ 


1.10 
1.35 


1.00 
1.25 


1.27 
1.15 
1.46 


1.25 
1.13 
1.44 


1.30 

1.20 
1.45 


1.25 

1.23 

1.15   

1.2;  

1.13 

1.11 

1.00   

1  or,  .... 

1.44 

1.42 

1.35 

1.39     1.25 


1.24  1.14 

1.43  1.29 1.R9    1.54  

,49  .49  .54  .54  .55  .50  .50      .40     .tsJi 

.10  .10  .07  .07  .10  ,30      ,30      .15 1; 

.10  .10  .15  .15  .10  .30      .10      .15  

.27  .27  .36  .36  .32  .30      .30      .15  

.15  .15  .20  .20  .15  .25      .25  


Bids  were  received  April  10  by  the  Execu- 
tive Board,  Charlotte,  N.  -,C.,  Joseph  Firth, 
City  Engineer,  for  the  construction  of  34,424 
sq.  yds.  of  cement  sidewalks,  21,411  ft.  of  old 
curli  reset,  and  approximately  70,000  ft.  of 
new  curb;  F.  J.  McGuire,  $.33,391,  w-alks ; 
Propst  Contracting  Co.,  $52,926,  walks  and 
curbing;  West  Construction  Co.,  $52,725, 
walks  and  curbing;  Porter  &  Boyd,  $60,3,50, 
walks  and  curbing;  J.  W.  Haas,  $51,733, 
walks  and  curbing,  and  The  S.  Monroe  Sons 
Co.,  $64,979,  walks  and  curbing. 

The  City  Council  of  Bryan.  O.,  has  em- 
ployed Consulting  Engineer  Smith  &  Boulay 
of  Toledo,  O.,  to  prepare  plans  and  specifica- 
tions for  the  construction  of  the  proposed 
street  paving  for  which  bonds  in  the  sum  of 
$60,000  have  been  voted.  The  entire  cost  of 
the  improvement  is  estimated  at  $175,000. 

The  City  Council  of  Zanesville,  O.,  has  de- 
cided that"  Main  St.  should  be  repaved,  and  a 
resolution  to  issue  $7,818  in  bonds  to  pay  for 
the  city's  share  of  the  improvement  w-as 
passed.  The  total  cost  of  the  repaving,  which 
will  extend  from  the  "Y"  bridge  to  Green- 
wood  Ave.,   is   estimated   at   $18,000. 

A  petition  for  the  repaving  of  Summit  St., 
from  Cherry  to  Monroe-Sts.,  has  been  filed  in 
the  City  Council  of  Toledo,  O.  G.  W.  Tonson 
is   Citv   Engineer. 

Ohio. 

^Bids  will  be  received  until  11  a.  m.,  .^pril 
24,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  furnishing  the  nec- 
essary labor  and  material  for  the  repair  of 
North  Ridge  Road,  Wooster  Road,  Berea 
Road,  Prospect  Road,  Lorain  Road,  State  .\id 
Road,  Brecksville  and  Euclid  Roads.  J.  F. 
Goldenbogen  is  Clerk  of  the  Board. 


or  certified  check  for  $300  shall  be  dcp(»! 
with  each  bid.  The  successful  bidder  w'lf 
required  to  give  bond  for  an  amount  cqiM 
the  contrast  price.  Date  set  for  compls. 
August  1,  1912.  Flans  and  specification n 
on  file  in  the  office  of  the  County  Cors- 
sioners  and  the  State  Highway  Departii 
The  State  Highway  Commissioner  resK 
the  right  to  reject  anv  and  all  bids,  JamR. 
Marker.  Columbus,  O.,  is  State  Higi; 
Commissioner..-^..   • 

•i-Bids  will  be  received  at  the  office  o'i( 
Commissioners  of '  Clinton  County,  ,it  il- 
mington,  Ohio.,  until  noon.  May  2,  for  <i- 
ing  and  paving  with  waterbound  inacadaiiit 
Wilmington-Xenia  road  in  Union  Towuv. 
said  Countv.  Length  20,750.4  ft.  or  J! 
miles.  Wid'th  of  pavement.  14  ft.  Estu«il 
cost  of  construction,  $-23,142.  A  draft  on- 
tified  check  for  $300  shall  be  deposited  IB 
each  bid.  The  successful  bidder  will  l'*- 
quired  to  give  bond  for  an  amount  eqtilo 
the  contract  price.  Date  set  for  compl  "■ 
.\ugusl  1,  1912.  Plans  and  specification  f 
on^'file  in  the  office  of  the  County  Cors- 
sioners  and  the  State  Highway  Depart'! 
The  Stafe  Highway  Commissioner  rest- 
the  right  to  reject  anv  and  all  bids.  Janil*. 
Marker,  Columbus,  0„  is  State  Highway  " 
missioner. 

^.Bids  will  be  received  at  the  office  0  » 
Commissioners  of  Summit  County,  at  ,^1'^ 
Ohio,  until  1  p.  m.,  May  7,  for  gradin.ti' 
paving  with  bituminated  concrete  the  ("i 
road  in  Coplev  and  Bath  Townships,  i" 
countv.  Length  12,-540.2  ft,  or  2,38  f'- 
Width  of  pavement  14  ft.  Estimated  cccn 
construction  $18,4-23.  A  draft  or  «!« 
check   for  $.300   shall   be  deposited  with  •" 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


m 
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cessful  bidder  will  be  required 
jOi  tor  an  amount  equal  to  the  con- 
ice.  Date  set  for  completion  August 
I  ns  and  specifications  are  on  tile 
ffio  )f  the  County  Commissioners  and 
te  lighway  Department.  The  State 
y  flmmissioner  reserves  the  right  to 
iiylnd  all  bids.  James  R.  Marker, 
.IS,  '.,   is     State     Highway   Commis- 

'  he  received  at  the  office  of  the 

1 V  of  Ross  County,  at  Chillicothe, 

nil.. on.  May  6,  for  grading  and  pav- 

1  tiuminatcd  concrete  the   Frankfort 

S'jto  Township  said  county.  Length 

cj  1.31   miles.     Width   of   pavement 

""st'iated  cost  of  construction  $12,879. 

ertified  check   for  $300   shall   be 

:  each  bid.    The  successful  bid- 

L  required   to     give  bond      for   an 

ecd  to  the  contract  price.     Date  set 

-'■Ml,   August   1,    1912.      Plans    and 

ire  on  file  in   the  office  of   the 

^    nnssioners   and   the    State   High- 

lanient.     The  State  Highway  Com- 

r  serves  the  right  to  reject  any  and 

mes  R.  Marker,  Columbus,  O.,  is 

is  vay   Commissioner. 

lie  received  at  the  office  of  the 
^    of    Miami    County,    at    Troy, 
ioon.    May   3,    for    grading    and 
waterbound  macadam  the   Piqua- 
Section   No.    1   in     Washington 
1    county.      Length   9,800    ft.    or 
\  idth  of  pavement   1(5   ft.     Esti- 
;    construction  $1.5,348.     Altcrna- 
also  be  considered   for  grading 
iih  a  bituminous  surface  treated 
lacadam    the    above    mentioned 
..  li.ued  cost  of  construction  $16,.5Gri. 
-      certified  check   for  $300   shall   be 
'   ii)i  each  bid.     The  successful  bid- 
quired     to  give  bond     for  an 
la  the  contract  price.     Date  set 
:   II    August    1.    1912.      Plans    and 
.>   are  on  file  in  the  office  of   the 
t  nunissioners   and   the    State    Hi.gh- 
'p  tment.     The  State  Highway   Coui- 
f  rves  the  right  to  reject  any  and 
ts  R.  Marker,  Columbus,  O.,  is 
;,  ..  .^y  Commissioner. 
(;;veland  Trinidad  Paving  Co.,  Cleve- 
I.,  las   been   awarded   the   contract   by 
tt  of  Cuyahoga  County  Commission- 
:Vand,   for   the  improvement  of  Cen- 
grlRoad  Xo.  2  in  Dover  Township  at 
I 'or    concrete    curb     or    stone     curb, 
lijers  were:    M.  E.  Kavanaugh,  $!.>!,- 
ni;te  curb,   and  $156,059,   stone  curb; 
■i'  Paving  &  Construction   Co.,  $1.55,- 
n.ete   curb  and,  $155,192,   stone   curb. 
e    opened  April   17  bv  J.   F.   Goden- 
(Jrk. 

!  '^^nterprise  Paving  &  Construction 
jiland,  O.,  has  been  awarded  the  con- 
r|ie  Board  of  Cuyahoga  County  Com- 
f[.  Cleveland,  for  the  changes  in  the 
ejmt  of  North  Woodland  Road  No. 
I  ck  and  common  Medina  block  pave- 
){ illside  block  pavement  between  vari- 
rns  at  $44,2-11.  Bids  were  opened 
fiy  J.  F.  Goldenbogen,  Clerk. 
D  Moran  of  Cincinnati,  O.,  has  been 
lihe  contract  by  the  Director  of  Pub- 
(|5,  St.  Bernard,  O.,  for  the  improve- 
HChurch  St.,  from  Carthage  Pike  to 
Bithaup's  w-est  line  on  the  south  side 
E  Carthage  Pike  to  Tower  Ave.,  on 
tj  side  by  constructing  cement  curbs 
Irs  on  both  sides  of  Church  St.,  be- 
p  points  above  mentioned,  and  by 
ijng  the  necessary  drains,  etc.,  and 
,j;  necessary  macadam.  The  contract 
^■1,.563.  Bids  were  opened  April  9. 
I  ill  be  received  at  the  office  of  the 
oners  of  Champaign  County,  at 
I  .)hio.  until  noon,  April  30.  for  grad- 
aaving-  with  a  waterbound  macadam 
na  and  St.  Paris  Road  in  LTrbana 
I  said  county.  Length  5,280  ft.  of 
vVidth  of  pavement  14  ft.  Estimated 
onstruction  $9.7-57.  A  draft  or  cer- 
ek  for  $300  shall  be  deposited  with 
The   successful   bid<Ier  will   be   re- 


quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Dale  set  for  completion, 
August  1,  1912.  Plans  and  specifications  are 
on  hie  in  the  otTice  of  the  County  Commis- 
sioners and  the  State  Highway  Department, 
The  State  Highway  Commissioner  reserves 
the  right  to  reject  any  and  all  bids.  James  R. 
Marker,  Columbus,  O..  is  State  Highway  Com- 
missioner. 

Oregon. 

^•Bids  will  be  received  until  May  1  by  E. 
1..  Davidson,  City  Recorder.  Oswego.  Ore.l  for 
the  construction,  including  excavation,  of  ce- 
ment  sidewalks. 

•{•Bids  are  being  received  by  the  city  of 
Willamina,  Ore.,  for  the  construction  of  ap- 
proximately 800  lin.  ft.  of  concrete  paving 
and  curbing;  also  approximately  3,000  ft.  of 
macadam  street  improvements.  R.  W.  Jones, 
McMinnville,  Ore.,  is  Engineer.  Further  in- 
formation may  be  obtained  of  the  City  Re- 
corder. 

®Tlie  street  committee  of  the  City  Council, 
F'ortland,  Ore.,  has  awarded  the  following 
contracts  for  street  improvements :  East  4()th 
St.  from  Belmont  to  East  Stark,  grading  and 
concrete  curbs  and  walks.  Beeliill  Bros.,  $l,.587. 
East  19th  St.  from  Sandy  to  Pacific,  grading 
and  concrete  curbs  and  walks,  Bechill  Bros., 
$1,941.  (>2d  .A.ve.,  southeast,  from  (i2d  to  G9th 
Sts..  grading  and  concrete  curbs  and  walks, 
Carter  Bros.,  $4,()4G.  East  Market  St.  from 
East  37fh  to  East  39th  Sts.,  asphalt  pavement, 
Oregon  Independent  Paving  Co.,  $4,408.  East 
Clav  St.,  asphalt  pavement,  Oregon  Independ- 
ent Paving  Co.,  $2,411.  East  .38th  St.  from 
Hawthorne  Ave.  to  .Market  St..  asphalt  pave- 
ment, Ore.gon  Independent  Paving  Co.,  $2,572. 
East  49th  St.  district,  asphalt  pavement,  Ore- 
.gon Independent  Paving  Co.,  $17,331.  .50th 
.■\ve.,  southeast  district,  .grading  and  concrete 
curbs  and  w-alks,  Carter  Bros..  $(i,277.  East 
50th  St.  from  Division  to  Powell,  grading  and 
concrete  curbs  and  walks,  Jeffcry  &•  Button, 
$7,409.  East  65th  St.  from  Davis  to  Flanders, 
grading  and  concrete  curbs  and  walks.  Carter 
Bros.,  $886.  Webster  St.  from  l.'nion  .\vc.  to 
East  11th  St.,  grading  and  concrete  curbs  and 
walks,  Hilliard  &  Maginnis,  $5,901.  East  7th 
St.  from  Holladay  to  San  Rafael,  grading  and 
concrete  curbs  and  walks,  Oregon  Independent 
Paving  Co.,  $1,048.  East  .^sli  St.  from  East 
80th  to  East  82d.  grading  and  concrete  curbs 
and  walks,  Oregon  Independent  Paving  Co., 
$880.  36th  Ave.,  southeast,  grading  and  con- 
crete curbs  and  walks,  Oregon  Independent 
Paving  Co.,  $1,5.56.  East  68th  St.  from  East 
Glisan  to  East  Davis,  grading  and  concrete 
curbs  and  walks.  Carter  Bros..  $I,.521.  East 
67th  St.  from  East  Glisan  to  East  Davis,  grad- 
ing and  concrete  curbs  and  walks,  JefTrev  & 
Bufton,  $1,397. 

The  city  of  Medford,  Ore.,  will  probably 
lay  about  50,000  sq.  yds.  of  pavement  during 
the  season  of  1912  at  an  estimated  cost  of 
$125,000.  The  work  will  include  asphalt  pave- 
ment, asphaltic  concrete,  combined  concrete 
curb  and  gutter,  etc.  Part  of  this  work  has 
already  been  awarded  to  Clark  &  Henery 
Construction  Co.,  of  Oakland,  Cal.  E.  T. 
Foss  is  City  Recorder. 

Following  bids  were  received  April  11  by 
the  City  Council  of  Portland,  Ore.,  for  street 
improvements :  Corbett  St.  from  Julia  to  Ne- 
braska, gravel  bitulithic.  Concrete — Jecery  &■ 
Bufton,  $29,091.  Morrison  St.  from  Chapman 
to  Stout,  macadam  pavement — Oregon  Inde- 
pendent Paving  Co.,  $2,223.  East  I3th  St. 
from  Miller  to  Bidewell,  grading  and  con- 
crete curbs  and  walks— Oregon  Independent 
Paving  Co.,  $668.  Junior  St.  from  East  29th 
to  East  27th,  grading  and  concrete  curbs  and 
walks — Oregon  Indcpemlent  Paving  Co..  $875. 
Hyde  St.  from  East  Ninth  to  East  Tenth, 
grading  and  concrete  curbs  and  walks — Bechill 
Brothers,  $939.  East  25th  St.  from  Tibbetts 
to  Powell,  grading  and  concrete  curbs  and 
walks— Stevens  &  White,  $1,622.  East  26th 
St.  from  Division  to  East  Sherman,  a,sphah 
pavement — Oregon  Independent  Paving  Co.. 
$i,4.52.  Oregon  St.  from  East  2Sth  to  East 
29th,  asphalt  pavement — Ore.gon  Independent 
Paving  Co.,  $1,.586.     East  29th  St.   from  Han- 


cock to  Tillamook,  grading  and  concrete  curbs 
and  walks— Bechill  Brothers,  $337.  McClellan 
St.  from  Brandon  to  Fenwick,  concrete  pave- 
ment—Elwood  Wiles,  $li.368.  Willis  Blvd. 
from  Brandon  to  Fenwick,  concrete  pavement 
— Montague-O'Reilly  Co.,  $6,617;  hilwood 
Wiles,  $6,658.  Farragut  St.  from  ."Xubrey  to 
Patton,  concrete  pavement — Oregon  Independ- 
ent Paving  Co.,  $10,170.  Hancock  St.  from 
Grand  Ave.  to  East  Eighth,  macadam  pave- 
ment—Crawford &  Co.,  $11,103.  Chatham  St. 
from  Lombard  to  Farragut,  concrete  pave- 
ment— Oregon  Independent  Paving  Co.,  $3,13(). 
Greenwich  St.  from  Lombard  to  Russctt,  con- 
crete pavement — Elwood  Wiles,  $844.  Scho- 
field  St.  from  Delaware  to  Patton,  concrete 
pavement — Elwood  Wiles,  $16,0.56.  Emerson 
St.  from  East  Ninth  to  East  13th,  grading  and 
concrete  curbs  and  walks— Kibbe-Welton  Co., 
$2,571.  Watt  St.  from  Delaware  to  Patton, 
concrete  pavement — Elwood  Wiles,  $13,245. 
Fast  43rd  St.  from  Hawthorne  to  Mallory, 
grading  and  concrete  curbs  and  walks — Ore- 
gon Independent  Paving  Co.,  $1,536.  East 
43rd  St.  from  Hawthorne  to  East  Main,  grad- 
ing and  concrete  curbs  and  walks — Bechill 
Bros.,  $658.  Russett  St.  from  Derby  to  Pat- 
ton, concrete  pavement — Montague-O'Reilley 
Co.,  $.5,-555.  41st  St.  from  60th  to  43rd  Aves.. 
Southeast,  grading  and  concrete  curbs  and 
walks— Joplin  &  Meeks,  $-5,282.  East  Burn- 
side  St.  from  East  82nd  to  Fast  90th,  grading 
and  concrete  curbs  and  walks — Joplin  & 
Meeks,  $4,469.  Villard  .^ve.  from  Portland 
to  Lombard,  grading  and  concrete  curbs  aniS 
walks— Kibbe-Welton  Co.,  $6,098.  Terry  St. 
from  Aubrey  to  Patton,  concrete  pavement- 
Oregon  Independent  Paving  Co.,  $9,755.  Fair- 
banks St.  from  Thurman  to  Vaughn,  asphalt 
pavement — Oregon  Independent  Paving  Co., 
$2,578.  East  53rd  St.  from  Hawthorne  to 
East  Taylor,  Hassani  pavement — Oregon  H;is- 
sam    Paving   Co.,  $8,136. 

Road  Superintendent  J.  L.  Lambirth  and 
.Surveyor  C.  M.  Collier  of  Lane  County.  I'iu- 
gene.  Ore.,  have  started  surveys  for  macada- 
mizing 15  miles  of  roads.  The  intention  is 
to  let  the  work  by  contract,  if  suitable  liids 
can  be  received.  The  Commissioners  have 
mapped  out  a  good-roads  campaign  whereby 
it  is  jjlanned  to  hard-surface  the  1,500  miles 
of   road   in   the  county. 

Pennsylvania. 

•{•Bids  will  be  received  and  awards  made, 
by  the  Department  of  Public  Works,  Phila- 
delphia, Pa.,  some  time  before  July  1,  for 
the  execution  of  contracts  for  street  cleaning, 
collection  of  garbage  and  gasoline  lighting, 
for  the  year  1913.  Specifications  are  in  course 
of  preparation.  The  procedure  of  previous 
years  will  be  materially  altered.  Wherever 
possible  the  contracts  will  be  so  subdivided  as 
to  permit  of  a  contractor  bidding  on  one  or 
more  districts.  Time  between  advertising 
specifications  and  opening  bids,  three  weeks. 
Street  Cleaning :  Includes  not  only  actual 
street  cleaning,  but  the  removal  of  ashes  and 
household  waste.  The  total  value  of  all  con- 
tracts for  1912  is  $1,-500.000,  divided  info  eight 
districts.  Unit  for  1913  will  probable  vary 
from  $75,000  to  $1-50.000.  Garbage:  Includes 
the  removal  and  disjjosal  of  garbage  from  all 
parts  of  the  city,  either  by  utilization  or  re- 
duction process.  Contract  for  1912  was  let  at 
an  expense  to  the  city  of  $278,000.  .-Vdvcrtis- 
ing  may  begin  as  early  as  June  1st.  Gasoline 
Lighting :  The  city  owns  the  poles,  contractor 
furnishes  tops  and  all  necessary  materials  and 
attendance  for  upwards  of  19,000  lamps,  located 
mainly  in  alleys  and  outlying  sections  of  the 
city.  The  price  per  lamp  for  1912  is  $28.  For 
additional  posts  $7.50  each.  Prospective  bid- 
ders should  watch  for  further  announcements. 
Morris  Llewellyn  Cooke.  Director  Department 
of   Public  Works.   Philadelphia. 

^Bids  will  be  received  until  10 :30  a.  m., 
.\pril  29,  at  the  office  of  City  Controller,  Mu- 
nicipal Hall,  Pittsburgh,  Pa.,  for  the  follow- 
ing street  improvements:  Repaving  with 
block  stone — Penn  Ave.,  from  Fifteenth  St. 
to  a  point  near  Twenty-seventh  St.;  Lilierty 
Ave.,  north  side  of  street,  from  Twenty-third 
St.  to  a  point  near  Twenty-eighth  St, ;   Selby 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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alley,  from  South  Ninth  St.  to  a  point  near 
South  Tenth  St.;  South  Twenty-fifth  St., 
from  Sydney  St.,  to  a  point  near  P.  &  L.  E. 
R.  R. :  \\'est  Carson  St.,  from  Steuben  St.  to 
a  point  near  South  Main  St. ;  Wilkins  Ave., 
from  Fifth  Ave.  southwardly  to  top  of  hill. 
Repaving  with  brick — Pretense  alley,  from  a 
point  near  South  Ninth  St.  to  Soiith  Tenth 
St.  Repaving  with  asphalt — Penn  Ave.,  from 
Lexington  Ave.  on  south  side  and  Braddock 
Ave.  on  north  side  to  City  line;  Fifth  .^ve., 
from  a  point  near  Shady  Ave.  to  Penn  Ave.  : 
Ellsworth  Ave.,  on  north  side,  from  Colonial 
place  to  point  near  College  Ave.  to  south  side, 
from  h'y  St.,  to  a  point  near  College  Ave. 
and  from  Clyde  St.  to  a  point  near  Colonial 
place;  Perrvsville  Ave.,  from  a  point  about 
80  ft.  west  of  Cutler  St.  to  Taggart  St.  Re- 
paving with  creosoted  wood  block — Ohio  St.. 
from  Federal  St.  to  Cedar  Ave. ;  Sandusky 
(formerly  Seventh)  St.,  from  Liberty  Ave. 
to  Penn  Ave.  Grading,  paving  and  curbing 
with  brick — Loretta  St.,  from  Greenfield  .\ve. 
to  Frank  St. ;  Merriman  alley,  from  South 
Twentieth  St.  to  South  Twenty-first  St.  Con- 
crete retaining  walls — Metcalf  St.,  near 
Strauss  St.;  Pauluwna  St..  near  Thirtv-third 
St.;  Elliott  St.,  east  of  Planet  St.;  Wes't  Car- 
son St.,  from  Tabor  St.  to  Florein  St.  ( G.  P.  &• 
C,  of  West  Carson  St.,  from  Thirty-si.xth  and 
Fortieth  ward  lines  to  Chartiers  Creek). 

Texas. 

•I-P'ids  will  be  received  until  noon,  .\pril 
no,  by  W.  D.  Lacey,  County  Judge,  Leon  Coun- 
ty, Centerville,  Texas,  for  the  construction  of 
a  sand-clay  road_  from  Centerville  to  Con- 
cord, a  distance  of  10%  miles.  Forms  of  pro- 
posals, copies  of  plans  and  specifications  and 
instructions  to  bidders  may  be  seen  at  the 
courthouse,  Centerville,  Tex.,  or  a  complete 
set  of  same  will  be  mailed  by  liie  County 
Judge  to  any  contractor  upon  receipt  of  $">, 
which  will  be  returned  when  plans  are  re- 
turned. Each  bid  must  be  accompanied  bv  a 
certified  check  for  the  sum  of  $500  on  any  re- 
sponsible bank  in  Texas,  payable  to  W.  D.  I-a- 
cey.  County  Judge,  Leon  County.  Road  Dis- 
trict No.  1  Leon  County,  reserves  the  ri,ght 
to  reject  any  or  all  bids.  W.  D.  Lacev,  Cou'ntv 
Judge,  Centerville,  Leon  Co.,  Tex.;  J.  Gib- 
bons Brown,  Consultine  Engineer.  Houston 
Tex.  .  ,  .  . 

®The  $7-5,000  road  bonds  issued  bv  the 
Lewisville  road  district,  Denton  County,  Tex., 
have  been  turned  over  to  their  purchaser  and 
the  construction  contract  let  to  O.  E.  Co])b 
of  Lewisville,  Tex.,  at  $0,500  a  mile  for  the 
rock-macadam  roads  and  $2,305  a  mile  for 
the  gravel-surfaced  roads.  It  is  expected  to 
build  between  '28  and  30  miles  of  road  in  the 
district,  most  of  it  gravel,  the  rock-macadam 
roads  being  through  Elm  bottom  east  of  Lew- 
isville. 

®Thc  City  Council  of  Pecos,  Tex.,  has 
awarded  the  contract  for  putting  in  a  drain- 
age system  in  the  business  and  semi-residen- 
tial district  to  C.  W.  Clayton  of  Pecos.  The 
contract  calls  for  the  laying  of  4,500  ft.  of 
drainage  tiling  and  accessories.  The  Council 
is  also  considering  the  granting  of  a  fran- 
chise to  F.  W.  Johnson  for  the  putting  in  of 
a  sewerage  system. 

The  City  Council  of  Terrell,  Tex.,  is  about 
to  ask  for  bids  for  the  construction  of  con- 
crete sidewalks  on  North  Catherice  St.,  South 
Rockwall  .^ve.,  and  other  residence  streets. 

A  special  election  is  to  be  held  in  Van 
Zandt  County,  Tex.,  on   May  4,   to  determine 


whether  or  not  a  road  tax  of  $.15  on  $100 
shall  be  levied  for  road  improvements.  Can- 
ton is  the  county  seat. 

The  Hunt  County  Commissioners'  Court. 
Greenviile,  Tex.,  has  called  a  special  election 
for  ^lay  25  to  decide  whether  or  not  the 
Commissioners'  Court  shall  issue  bonds  to  the 
amount  of  $400,000  for  the  purpose  of  build- 
ing good  roads  in  Precinct  No.  1,  in  the  cen- 
ter of  which  Greenville  is  located.  If  the 
proposition  carries  at  least  Id  macadamized 
roads  will  be  built  leading  out  from  Green- 
ville   in    various    directions. 

■Virginia. 

4*Bids  will  be  received  until  noon,  May  1, 
by  Hanover  County  Clerk,  Hanover,  Va.,  for 
the  construction  of  about  1%  miles  of  gravel 
road  between  the  Henrico  county  line  and 
Carneal's  store  in  Hanover  County.  P.  St.  J. 
Wilson,  Richmond,  Va.,  is  State  Highway 
Commissioner. 

Tlie  citizens  of  Stafford  County.  Fredericks- 
burg, Va.,  county  seat,  on  .^pril  18  voted  the 
issuance  of  bonds  in  the  sum  of  $100,000  for 
the  construction  and  improvement  of  roads. 

The  Street  Committee  of  the  City  Council 
of  Richmond,  Va.,  has  decided  to  have  B.road 
St.  paved  with  a  smooth  pavement  instead  of 
brick  block,  cobblestone,  granite  and  other 
types  of  pavement.  Bids  will  shortly  be  asked 
on  this  work. 

■Washington. 

•l«Bids  will  be  received  until  2  p.  m.,  .\pril 
30,  by  Board  of  King  County  Commissioners. 
Seattle,  Wash.,  for  the  necessary  material  and 
labor  (Jap  or  Chinese  labor  not  allowed)  for 
the  construction  of  Permanent  Hi.ghway  No. 
2a.  The  work  consists  of  the  clearing  right 
of  way  fiO  ft.  wide,  grubbing  constructing 
roadway  and  graveling  from  Station  245t00 
to  Station  527t00.  Length  of  improvement 
18,200  ft.  Plans  and  specifications  may  be 
secured  of  the  County  Engineer  by  deposit- 
ing $5.     O.  A.  Case  is  Clerk  of  the  Board. 

•J«Bids  will  be  received  until  Maj'  1,  by  City 
of  Aberdeen,  Wash.,  for  the  paving  of  E  St. 
with  asphalt  or  bitulithic  on  fi-in.  concrete 
base.  The  work  will  include  700  cu.  yds.  of 
excavation;  7,300  sq.  yds.  of  pavement;  1,070 
lin.  ft.  of  armored  curb  and  2,670  lin.  ft.  of 
plain.  Charles  W.  Ewart.  City  Engineer,  is 
in  charge  of  the  work. 

®McGuire  Bros.,  Anacortes,  Wash.,  have 
been  awarded  the  contract  by  J.  M.  Shields. 
County  Auditor,  01ympia„  Wash.,  for  the 
hard  surfacing  of  portion  of  State  Aid  Road 
No.  82,  known  as  Fidalgo  Bay  State  .\id  road, 
at  approximately  $15,000.  All  bids  received 
at  the  same  time,  April  2,  for  the  construction 
of  a  portion  of  Asplund  road,  in  Section  9. 
Township  34,  N.   R.  east,  have  been   rejected. 

®The  contract  for  constructing  State  .A.id 
Road  No.  2  in  Skagit  County.  Wash.,  has  been 
awarded  bv  the  Commissioners,  Mt.  Vernon, 
to  McGuire  &  Roach  for  about  $15,000.  The 
road  will  be  built  of  macadam  and  crushed 
rock. 

A  committee  of  citizens  of  Leavenworth, 
Wash.,  is  at  work  investigating  paving  mate- 
rials with  a  view  to  submitting  the  best  kind 
of  pavement  to  the  City  Council.  It  is  pro- 
posed to  pave  the  business  section  of  the  city. 

Bids  will  be  asked  by  the  city  of  Wenat- 
cbee.  Wash.,  some  time  during  May  for  the 
paving  of  Walker  and  Spokane  Sts  at  an  esti- 
mated cost   of  $18,000. 

The  city  of  Pullman,  Wash.,  will  construct 
from   16  to  20  blocks   of  pavement  this  year. 


repo 


K.   Bean   is   City   Engineer.     M.  D  j 
official  in  charge.  '   P^J'  ' 

Wisconsin. 

®J.    Rasmussenson    Co.,    Oshkosh  LJ 

ported  to  have  been  awarded  the  L^ 
by  the  City  Council  of  Portage,  Wis  H 
construction  of  brick  paving  with  salJ 
on  Wisconsin,  DeWitt  and  Oneida  L  ' 
$1.48  per  sq.  yd.  Other  bidders  wenflfi 
Harding  Co.,  Racine,  Wis.,  $1.49^4  aiil 
Bartlett,   Watertown,   Wis.,  $1..53.   '    i^" 

®The    County   Highway    Committecil 
Wagener,  Chairman,   Sturgeon  Bay,  Vj'i 
ceived   the   following  bids   for  the  fulsi. 
of  crushed  stone  to  be  laid  down  at  II  ,•" 
ous  points  in   the  county  where  roadu, 
be  macadamized  this  year :     Baileys  I^- 
Thos.    Carmody   bids    $.85   and    Nickijt 
$.85  per  cu.  yd.  of  rock.     Both  bids  Ye 
jected   and   new   bids    asked    for.     Bisj] 
Thos.    Carmody   bids   $.00   per  cu.  m  f 
tract  awarded.     Egg  Harbor— Thos,'  i  n- 
bids  $.55:   August  Moeller  bid  on  .\ri  ' 
$.60,  on  No.  2  $.65.     Mr.  Carmody  gra-i 
contract.     Gardner — Thos.   Carmody  t't 
Albert    Carbody   bid    $.69    awi    Mike  .fl 
$.58   and   $.60   on     the     two     jobs.    lit. 
awarded      to    Mr.    Gerlach.      GibraltaiTI 
Carmodv  bid  $.60.     Contract  awarded  Jj 
sonport — Thos.    Carmodv   bid   $.00   m  \ 
Herbst  $.90.     Both  bids  rejected  and  i  j 
asked   for.     Nasewaupee — Thos.   Cam  i 
.164  and  .Mbert  Carmodv  bid  on  the  tliM 
as   follows  :(1)    .$58,    (2')   $..58,   (3)  ?■ 
vastopol — Five  jobs   bid   on.     Thns    i  ;,„ 
l)id  $.60  on   No.  3;   .\ug.   Moeller  l.id 
lows:    (1)   $.65,    (2)   $.65,    (4)   $.6(1,  ,  , 
Bids   were   accepted   for   the   varioii:    . 
above.     Sturgeon  Bav  town — Thos.  C:i 
$.80 ;  August  Moeller,  $.65.     Contraci    , 
to  the  latter. 

The    City    Council    of    Superior.   \\ 
under  consideration  the  paving  of  Tow  .; 
from   Third   St.  to   16th   St. :   also  thea', 
of    Ogden    .^ve.    from    Third   to   Belkf 
City  Engineer  E.  B.  Banks  has  prepari  ' 
and  specifications  for  the  improvenieii  i 
latter  street,  calling  for  asphalt  we.iri  . 
face.     The  cost   is   estimated  between  '* 
and  $30,000.     It  is  also  proposed  to  r 
following:  Ogden  .\ve.,  from  Belkn;.p 
St.;      Gumming,    Ba.xter,    Grand     aiid.r 
.■\ves. ;    Becker   and   Nettleton    Aves. 

The  County  Highway  Committee.  ' 
Wagener.  Chairman,  Sturgeon  Bay.  \\ 
a  special  meeting  April  23  to  consider  ■ 
ceived  from  the  following  for  the  fuiili 
of  road-making  machinery,  includir  r 
rol'er.  and  possibly  a  complete  ro.id  ■ 
outfit :  .Austin  Western  Co.,  Ltd.,  i  ,: 
111.  ;  Good  Roads  Machinery  Co.,  Fort  ai 
Ind.  :  Huber  Roller  Co.,  (jreen  Bay,  ,1 
Kelly-Springfield    Co.,    Springfield,   0. 

Canada. 

•{•Bids  will  be  received  until  4  p.  niA' 
29.   by  Frank  Ness,   Sec.   Treas.,  Miinia! 
of    .Assiniboia,      Kirkfield      Park,     P 
Charles,   Man.,  for  the  construction    ' 
manent   pavement  24   feet   wide  on  iii< 
side   of   Portage     Ave.,   e-xtending     tr 
western  limits  of  the  City  of  Winnipes." 
western    limit    of   Lot   20,    St.   James,  ■n 
lender   must   be   accompanied   with  a    rl 
check  for  5  per  cent  of  the  amount  of  id 
Plans   and    specifications   may  be  seen    ' 
Engineer's   office    at    the    Municipal   H 
Charles. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANAL 


Alabama. 

Bids  as  follows  were  received  .\pril  8  bv  the 
U.  S.  Reclamation  Service,  Los  .Angeles,  Cal.. 
for  furnishing  electrical  apparatus  (specifica- 
t'ors  2ii8)  for  the  Truckce-Carson  project. 
( I  )  bei!7g  bid  on  Item  1  for  each,  (2)  bid  on 
Ttrm  2  each,  (3)  bid  on  Item  3,  (4)  bid  on 
Ito:n    1 :     Pittsburg   Transformer   Co.,    Pitts- 


bur.g.  Pa.,  (1)  $525,  ( 2)  $408 :  Crocker-Wheel- 
er Electric  Co.,  .Ampere.  N.  J,.  (1)  $545.  (21 
$136.66;  Moloney  Electric  Co.,  St.  Louis.  Mo.. 
(1)  $605.  (2)  $420;  AUis-Chalmers  Co..  Los 
An.gele.s,  Cal..  (1)  $636.06,  (2)  $476.66,  (3) 
S045,  (4)  $805:  Westinghouse  E.  &  M.  Co. 
Los  Angeles,  Cal.,  (1)  $m6M.  (2)  $483.33; 
(3)   $967.   (4)  $772;  Wagner  Elec.  Mfg.  Co.. 


St.  Louis.  Mo..  (1)  $734,  (2)  $525:  i;e 
Electric  Co.,  Schenectady.  X.  Y..  (!  ?* 
(2)  $412.33,  (3)  $1,237.  (4)  $945;  ' 
lohns-Manville  Co.,  Los  .Angeles,  Ca  ( 
$l,70(i. 

Colorado. 
D.  G.  Gordon,  Denver.  Colo.,  at  $2,41  « 
low   bidder   for  constructing  the  new  'if 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


1  24,  1912. 


[1  pe  system  at  the  U.  S.  Recruit  Depot, 
rt    ogan,    Colo.,    and    will    probably    be 
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arc  I  the  contract.  The  other  bidders 
;  follows :  J.  E.  Maloney,  Littleton, 
$■■'671;     J.     S.     Schwartz,     Colorado 

Colo..  $2,828;  C.  S.  Lamie  Co.,  Den- 
o,  $2,985;  J.  E.  Kiefer  Plumbing  Co., 

Colo.,   $3,250;    Peter    O'Brien    Con- 
1   Co.,   Denver,   Colo..  S.').:;i()ti ;    Dennis 

Denver,  Colo.,  $3,477;  Dempsev  Con- 
1   Co.,    Pueblo.    Colo..   $4,101;    W.    O. 
n,  Denver,  Colo.,  $4,260. 
I  Florida. 

Ul'ds  received  .April  9  by  the  commission 
■-'    Lucie  county.  Fort  Pierce,  Fla.,  for 
ntj  700  ft.  docks  were  rejected.     D. 
M.  Rogers.  Fort  Pierce,  Fla.,  are 
irs. 

Indiana. 
,\  ill  be  received  until  2  p.  ni..  .\pril 
I  Johnson,  County  Surveyor,  Mount 
iid.,  for  the  construction  of  about  45 
iredge  ditch  work.  T.  J.  Johnson  is 
n  Commissioner,  Mt.  Vernon.  Ind. 
vertiscment  will  be  found  elsewhere 
-le. 

A  ill  be  received  until  11  a.  ni..  .\pril 
•  mas  J.  Wilson,  Construction  Corn- 
Valparaiso.  Ind.,  for  tlie  construc- 
e    Kellar    Ditch,   located    in    Porter 
rte  counties.     The   ditch   will   be   13 
J.  all  main  ditch,  bottom  width  C  to 
:h   t)  to  9   ft.,  requiring   141.321   cu. 
,  .ition.     Ten   miles,  containins>    11!',- 
Is.,    is   designed   as    floating   dredge 
iiated  at  10c,  and  3  miles,  contain- 
cu.   yds.,   as   drag   line   work.      No 
'    clearing,    no    railroads    to    cross, 
m    and      sand.      Nearest     railroad 
'.aCrosse,  1  mile  from  beginning  of 
iiosit    of   $500    required    with    bids. 
ihfield.   Engineer.   \'a!paraiso. 

Iowa. 

■ill  be  received  until  2  p.  m..  May  3, 
•i  Kossuth  County  Supervisors.  .Al- 
;or  the  drainage  improvement  coni- 
."i35  ft.  of  tile  ranging  from  0  to 
.  erage  haul  is  0  miles.  B.  E.  Xor- 
nty  Auditor. 

■ill  be  received  until  noon,  April  25, 

iotty,  Boone  County  Auditor.  Boone, 

construction  of  County  Drain  No. 

idance  with  plans  and  specifications 

...  the  office  of  the  auditor.     The  cost 

tij  work   is   estimated   at   $46,28().     H.   A. 

flers,    Boone,   la.,   is   Engineer. 

•lis   will    be    received    April    25    and    26 

d.\.   Batman,    County   Auditor,    Nevada, 

;•  the  necessary  labor  and  material   for 

instruction   of   Drainage   Districts    Nos. 

4!  46  and  47. 

C'ltracts    for    constructing     Joint     Ditch 

'■ids   for  whidi  were  opened   April   lii 

la.,    have    been    let    as     follows: 

"rk,    Geo.    \V.    McCarter,    Warsaw. 

.  lurnishing    tile,    Spencer    Cement    Tile 

, Ipencer,   la.;   tile  construction  work,   A. 

jhweppe.   St.   James.   Minn.     The   work 

lis  15.000  ft.  of  open  ditch  and  approxi- 

8  108,182  cu.  yds.  of  excavation,  also  the 

ing  tile   work:    17.10(i    ft.   of    6-in.    tile, 

't.  of  7-in.   tile.  36.600   ft.   of  8-in.   tile, 

t.  of  9-in.  tile,  33,-550  ft.  of  10-in.   tile, 

ft.  of  12-in.  tile,  12.900  ft.  of  LLin.  tile. 


5.875  ft.  of  15-in.  tile,  10,800  ft.  of  16-in  tile, 
8.200  ft.  of  18-in.  tiie.  ll.7iM)  ft.  of  L'O-in.  tile, 
11,300  ft.  of  22-in.  tile,  I'.i'ilO  ft.  of  24-in  tile, 
f<00  ft.  of  28-in.  tile.  1,300  it.  ot  30-in.  tile,  and 
1.500  ft.  of  32-in.  tile. 

Michigan. 

•J*15ids  will  be  received  until  8  p.  m..  April 
25.  by  Board  of  Public  Works,  E.  H.  Christ, 
President.  Grand  Rapids,  Mich.,  lor  furnish- 
ing the  labor  and  material  for  excavating  and 
constructing  a  new  channel  for  Coldbrook 
Creek  from  the  present  channel  in  Highland 
Park  easterly  to  near  Emerald  Ave.,  including 
the  construction  of  sections  of  concrete  cul- 
vert, the  protection  of  the  open  channel,  the 
construction  of  retaining  walls,  wing  walls, 
and  embankments,  the  extension  of  storm 
sewers,  changes  in  drainage  and  water  mains 
and  other  incidental  work  in  connection  there- 
with, according  to  the  plans  and  siiecifica- 
tions  on  file  at  the  office  of  the  board.  The 
cost  of  the  work  is  estimated  at  $28,000. 

The  Western  Land  Securities  Co.,  St.  Paul, 
Minn.,  is  planning  to  reclaim  a  large  area  of 
m.irsh  lands  in  Luce  county,  east  of  New- 
berry. It  is  proposed  to  lower  the  Taquame- 
iiaw  Falls  several  feet  and  dredge  and 
straighten  the  channel  of  the  Taquamcnaw 
River. 

Minnesota. 

Preliminary  survey  has  been  made  and  a  re- 
port submitted  to  the  River  and  Harbor  Com- 
mission of  the  city  of  St.  Paul  for  the  pro- 
posed location  of  the  new-  river  channel.  Ac- 
cording to  the  preliminary  estimate  the  work 
of  changing  the  channel  would  cost  $2,192,331, 
and  would  require  over  4.226.000  cu.  yds.  of 
excavation.  Oscar  Claussen  is  citv  engineer 
of  St.  Paul. 

Nevada. 

^•Bids  will  be  received  until  .April  25  by  U. 
S.  Reclamation  Service.  Fallon.  Nev.,  for  fur- 
nishing, f.  o.  b.  cars  shipping  point,  the  fol- 
lowing :  One  bucket  elevator,  66  ft.  center  to 
center,  capacity  300  cu.  ft.  of  fine,  dry  sand 
per  hour ;  1  bucket  elevator  for  Portland  ce- 
ment, 44  ft.  center  to  center,  capacity  200  cu. 
ft.  per  hour ;  1  12-in.  belt  conveyor.  95  ft.  cen- 
ter to  center,  with  25-ft.  vertical  rise,  capacity 
200  cu.  ft.  per  hour;  1  conical  or  cylindrical 
revolving  gravel  screen,  36  bv  60  ins.;  I  pair 
right  and  left  cast-iron  quadrant  gate  recipro- 
cating fenders,  and  1  8-in.  spiral  conveyor, 
complete.  For  further  information  address 
D.   \\'.  Cole,   Project   Engineer. 

North  Carolina. 

®Thc  Eastern  Dredging-  Co.,  Greensboro. 
N.  C,  has  lieen  awarded  the  contract  at  6.2 
cts.  per  cu.  yd.  for  constructing  14%  miles  of 
20  to  30  ft.'  wide  canal,  requiring  290,000  cu. 
yds.  of  excavation,  for  Wayne  County  Drain- 
age District  No.  1.  Bids  were  opened  .April 
3  at  f;.ildsl)oro.  N.  C. 

Memphis,  Tenn.,  and  Vicinity. 

(rF.GUL.\R  C0I$RESrONDENT.) 

The  following  account  of  the  work  of  levee 
contractors  in  trying  to  prevent  damage  durin.g 
the  recent  floods  in  the  Mississippi  River  was 
received  from  our  Memphis  correspondent  too 
late  for  insertion  in  our  last  issue: 

While  the  newspapers  have  told  of  the  suf- 
fering and  damage  caused  bv  the  breaking  of 


levees,  they  have  failed  to  state  the  gallant  part 
played  by  so  many  levee  contractors  in  the  at- 
tempt to  hold  the  mighty  river  and  the  un- 
selfish way  in  which  they  devoted  their  whole 
time  and  risked  their  outfits  to  keep  int.act  the 
line  of  embankinent,  when  each  break  might 
mean  an  abundance  of  new  work  later  in  the 
season.  Capt.  Pat  McCadden  was  placed  in 
charge  of  the  St.  Francis  Levee  Board  em- 
bankments and  a  force  of  750  men  and  two 
steamboats  were  assigned  him.  For  a  week  he 
worked  night  and  day.  snatching  only  such 
food  and  sleep  as  were  necessary,  and  even  re- 
fused to  move  his  personal  outfit  from  behind 
the  levee  because  by  so  doing  the  men  would 
have  no  place  to  sleep.  When  Wilson  levee 
broke,  his  tents  and  equipment  were  washed 
away  and  he  only  managed  to  save  his  mules 
by  a  bare  few  minutes.  .All  the  Lowrance  boys 
took  off  their  coats  and  spent  many  sleepless 
nights  and  days  of  hard  work  trying  to  save 
the  Greenville  levee  district.  Mik^  Roach  left 
his  office  and  many  business  interests  to  go  to 
the  big  Huntington  Loop  dike  and  there  per- 
sonally took  charge  of  a  number  of  men.  in- 
cluding all  the  farm  hands  in  that  territory. 
Henry  McCarten  and  Bill  Stephenson  were 
fighting  hard  for  the  Tensas  levees  when  Lake 
Village  gave  way.  While  some  of  their  equip- 
ment and  canvas  has  been  lost,  it  is  believed 
that  all  live  stock  has  been  saved.  Martin 
Jennings  and  George  Lowrance  kept  up  a  gal- 
lant fight  near  Transylvania,  La.,  trying  to' 
save  the  little  town  and  had  it  not  been  for  the 
Lake  Village  crevass  they  too  w-ould  have  been 
victorious.  Then  the  Helgason  boys  in  the 
Vicksburg  territory.  I..  C.  Dulaney  and  Con- 
tractor Footc  in  the  Greenville  district.  Eob- 
bitt  in  the  lower  section,  all  fought  with  a  vim 
and  unselfish  thought  to  save  the  levees  near 
them  and  one  and  all  deserve  that  credit  which 
is  due  men  of  their  stamo  who  fight  for  a 
principle  in  the  face  of  grave  d;inger,  when 
the  abandonment  of  the  fight  miglit  mean  their 
ultimate  profit  and  certainly  their  present 
safety. 

Texas. 

Specifications,  profiles,  etc..  have  been  com- 
pleted for  the  drainage  system  for  Drainage 
District  No.  4  of  Matagorda  county.  This 
district  comprises  betwee'n  ;W,000  and  40,000 
acres.  The  amount  of  the  bonds  voted  was 
$103,669.  H.  Black.  Markham,  and  E.  N. 
Gustafson  are  the  engineers. 

Plans  have  been  completed  l)y  B.  F.  Hoyt, 
C.  E.,  Kingsville.  for  a  proposed  dam  to  be 
erected  southeast  of  Kingsville  for  irrigation 
purposes.  The  dam  will  be  aliout  1V4  miles 
wide  and  will  conserve  w-atcr  for  about  35.000 
acres  of  land. 

Canada. 

•J«Rids  will  be  received  until  noon.  May  15. 
by  .A.  S.  Dawson,  Chief  Engineer,  Canadian 
Pacific  Ry.,  Department^  of  Natural  Re- 
sources, Calgary.  Alta..  for  timber  structures 
in  about  half  the  area  of  the  area  of  the  East- 
ern Section  of  the  Company's  Irrigation  Block 
m  Alberta.  .Approximate  quantities  are  4,- 
2.50,000  ft.  B.  M.  of  timlier  and  80.000  cu.  yds. 
of  excavation.  .All  construction  materials  will 
be  furnished  by  the  Railway  Company.  Plans, 
specifications  and  full  information  will  be  fur- 
nished on  application.  .A  deposit  of  $50.00 
■will  be  required  before  plans,  etc.,  will  be 
given  out. 


WATER-WORKS 


Alabama, 
city  of  Hale\ville,  Ala.,  is  planning 
stallation  of  a  waterworks  system  to 
etween  $8,000  and  $10,000.  The  work 
nclude  tank,  piping,  pumps  and  en- 
Water  supply  will  be  secured  from 
:s  or  well.  The  date  for  letting  con- 
has  not  been  decided  upon.  M.  S. 
'  is  City  Clerk. 


Arizona. 

The  city  of  Prcscott,  Ariz.,  contemplates 
purchasing  the  waterworks  plant  at  present 
in  operation  from  the  Banning  Creek  Co. 

The  city  of  Tucson,  Ariz.,  is  .considering 
the  building  of  a  reservoir  out  in  the  hills. 
It  is  planned  to  be  200  ft.  in  diameter  an<l 
30  ft.  in  depth,  with  a  capacity  of  7,000,000 
gals.,  and  an  estimated  cost  of  $110,000.  To 
remove  the  sand  from  the  pipes  in  the  city 


where    it    has    accumulated    will    cost,    it    is 
cstiinatcd.  $30,000. 

Colorado. 

4«Bids  will  be  received  until  8  p.  m.. 
.April  25,  by  S.  R.  Rigg,  Town  Clerk,  West- 
minster, Colo.,  icr  the  construction  of  a 
waterworks  system.  .A  certified  check  for 
$1,000  payable  to  Town  Treasurer,  must 
be  filed  with  each  bid.  Plans  and  specifi- 
cations   may    be    obtained     of      the     Peter 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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O'Brian  Construction  Co.,  4(J3-4(J6  Nassau 
r.lock,   Denver,  Colo.,  for  the  sum  of  $5, 

The  town  Board  of  Johnstown,  Colo.,  has 
decided  on  building  a  $20,000  waterworks 
system  by  constructing  a  reservoir  three 
miles  west  of  the  city,  filling  it  with  Big 
Thompson  river  water  and  building  a  pipe 
line  to  the  tow-n.  The  proposition  will  be 
submitted  to  a  vote  of  taxpayers. 

The  citizens  of  De  Beque,  Colo.,  at  a  re- 
cent electi(m  voted  the  issuance  of  bonds 
in  the  sum  of  $20,000  for  the  installation  ()f 
a  waterworks  system.  The  work  will  in- 
clude a  pumping  plant,  reservoir  and  about 
two  miles  of  pipe  lines.  The  water  supply 
will  be  secured  from  the  Grand  River.  It 
is  thought  that  the  contract  will  lie  let  in 
about  30  days.  Engineer  has  not  been 
chosen.      Lambert   Sternberg  is    Mayor. 

The  citizens  of  Cedaredge,  Colo.,  have 
voted  the  issuance  of  bonds  in  the  sum  of 
i4(.l,00(j  for  the  building  of  a  gravity  system 
of  waterworks.  The  plant  will  eventually 
be  extended  to  cover  the  Surface  Creek 
valley.      .1.   C.    Rowbotham   is    .Mayor. 

Florida. 

The  Water  &  Gas  Coinmittee,  D.  Ku.gelman, 
Chairman,  Pensacola,  Fla.,  has  rejected  all 
bids  received  .April  l(i  for  the  construction 
of  a  reinforced  concrete  reservoir  on  account 
of   the   ]ireparatiiin   of   plans. 

Georgia. 

•J«iiids  will  lie  received  until  5  p.  ni..  May 
15,  by  Mayor  and  Council,  Sylvester,  Ga., 
for  the  construction  of  a  partial  sewerage 
system  and  waterworks  improvements. 
Waterworks  improvements  consist  of  1 
compound  steam  Duple.x  air  compressor,  1 
Westinghouse  dirtct-air  compressor,  brick 
pumproom  additions;  furnishing  and  laying 
4,65(1  ft.  6-in.  C  I.  pipe,  with  valves,  hy- 
drants and  special  fittings.  Sewerage  sys- 
tem embraces  approxiinately  3  miles,  sizes 
ranging  from  8-in.  to  12-in.,  with  one  Sep- 
tic tank.  Work  will  be  let  as  a  whole  to 
one  contractor.  Bids  will  be  received  for 
.sewerage  system  and  waterworks  improve- 
ments "separately  and  for  both.  Certified 
check  required  for  5  per  cent  of  amount 
of  l)id.  Plans  and  specifications  may  be 
seen  at  either  the  ofiicc  of  the  City  Clerk  or 
the  Engineers.  A.  H.  Pinson,  Mayor;  R. 
B.  Pollard,  City  Clerk;  the  J.  B.  McCrary 
Co.,   Engineers,  .\tlanta.  Ga. 

4«Bi(ls  will  be  received  until  11  a.  m..  .May 
3,  bv  Citv  Council,  Baxley,  Ga.,  for  fur- 
nishing 900  ft.  and  1,100  ft.  of  8  and  6  in. 
cast  iron  pipe  and  fittings;  for  constructing 
reservoir;  for  furnishing  one  boiler;  for 
furnishing  feed-water  heater;  for  furnish- 
ing one  triplex  and  one  boiler-feed  pump; 
for  furnishing  one  air  compressor;  for  in- 
stalling machinery,  complete,  including 
switchboard;  for  furnishing  and  in>talling 
electric  line  work;  for  furnishing  poles;  for 
furnishing  generator,  exciter,  switchboard, 
series  transformer  and  transformers;  for 
furnishing  engine,  and  for  erection  of  pow- 
•er  house.  Specifications  may  be  obtained 
from  and  plans  seen  at  the  office  of  the 
Consulting  Engineer.  Each  bid  must  be 
accompanied  by  a  certified  check  for  5  per 
cent  of  the  total  of  bids.  Wade  11.  Wat- 
son, Mayor;  H.  J.  Parker,  Clerk;  Wm.  W. 
Lyon,  Consulting  Engineer,  305  Duval  Bldg., 
Jacksduville,    Fla. 

The  City  Council  of  LaGrange,  Ga.,  will 
ask  the  State  Legislature  to  allow  the 
voters  of  the  city  to  pass  on  a  bond  issue 
of  $215,(K)0  including  $150,000  for  water- 
works plant,  $15,(X)0  for  additional  public 
school  facilities,  and  $50,000  for  municipal 
gas  iilant. 

Idaho. 

»I«l!ids  will  be  received  until  May  5.  by 
'•■  C.  .Miller.  Citv  Clerk,  Salmon.  Idaho, 
for  the  construction  of  a  new  120,000  gal. 
reservoir  and  4  miles  of  extensions  to  the 
system.  Plans  and  specifications  are  on  file 
with  .'V.  C.  Merritt.  Engineer.  Salmon. 
Idaho.  The  cost  of  the  work  is  estimated 
at   about   $27,000. 


The  City  Council  of  Weiser,  Ida.,  plans 
the  construction  of  10  miles  of  water  mains 
at  an  estimated  cost  of  $90,000.  Data  is 
being  prepared  by  City  Engineer  R.  J,. 
Wood  of  the  Weiser  Engineering  Co. 

The  Village  Board  of  Burley,  fda.,  has 
had  prepared  ordinance  calling  an  election 
for  voting  upon  the  question  of  bonding 
for  $85,000  to  extend  the  electric  lighting 
and  power  system,  and  put  in  waterworks 
and   sewers. 

Illinois. 

4'Bids  will  l-ie  received  until  8  p.  ni..  April 
■.'•").  by  H.  H.  Dilg.,  Secy,  of  Board,  Morton 
Grove,  III.,  for  water  mains  at  that  place. 
Edgar  Rossiter,  County  Bldg.,  and  J.  H. 
Geweke,  KiT  W.  Washington  St.,  Chicago. 
111.,  will  supply  further  information.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®The  Murray  Iron  Works  Co.,  Burlington, 
la.,  has  been  awarded  the  contract  by  the 
Fire  &  Water  Committee,  C.  W.  Sr.yder,  Chair- 
man. Canton,  111.,  for  the  construction  and 
erection  upon  foundation  at  the  Ave.  D  pump- 
ing station  in  the  city  of  Canton,  of  a  pumping 
engine  of  the  Meyer  valve  gear  type,  com- 
pound condensing,  high  duty  flywheel  type.- 
The  contract  price  is  $4,175.  Bids  were  opened 
.April   10. 

The  Village  Council  of  .Avon.  111.,  has  grant- 
ed a  franchise  to  the  Avon   Milling  &  Mfg. 
Co.    to    maintain    a    waterworks    system    in 
the  village  for  a  period  of  20  years. 
Indiana. 

^Bids  will  be  received  until  '^  p.  m..  May  !', 
by  Board  of  Public  Works,  South  Bend,  Iiul. 
for  furnishing  two  water  tube  boilers  includ- 
ing appurtenances.  Specifications  are  on  file 
at  the  office  of  VV.  S.  Moore,  City  Engineer. 
Burns  &  .McDonnell,  Scarritt  Bhlg.,  Kansas 
City,    Mo.,   are   Engineers. 

4'Bids  will  be  receive<l  until  3  ii.  m..  May 
6,  by  Board  of  Public  Works,  South  Bend, 
Ind.,  for  furnishing  and  erecting  two  .j,OOt),()ltO- 
gal.  Corliss  cross  compound  pumping  engines 
and  necessary  feed  pumps,  drainage  pumps 
and  other  auxiliaries;  also  two  8,(iiM),(i(fO-gal. 
low  service  pumps  in  the  water  works  sta- 
tion. South  Bend.  Ind.  Specifications  are  on 
file  with  W.  S.  Moore,  City  Engineer.  Burns 
&  McDonnell,  Scarritt  Bldg.,  Kansas  City, 
Mo.,  Consulting  Engineers. 
Iowa. 

®The  Town  Council  of  Donnellson,  Ta., 
has  awarded  a  contract  for  the  installation 
of  a  waterworks  system  to  the  Des  Moines 
Bridge  &  Iron  Works,  Des  Moines,  la.,  at 
$6,291.  The  work  includes  a  50,000-gal. 
tank,  tower  and  pipe  line.  Other  bidders 
were:  Cook  Construction  Co.,  Des  Moines, 
$6,610;  C.  W.  Roland,  Des  Moines, 
$6,395;  W.  D.  Lovell.  Minneapolis,  Minn., 
$6,687,  and  Rock  Island  Bridge  &  Iron  Co., 
and  -A.  M.  Peatman,  Centerville,  $6,823. 
Louisiana. 

The  Sewerage  &  Water  Board  of  New_ 
Orleans,  La.,  has  authorized  extensions  of 
water  mains  into  the  area  bounded  by  Mel- 
pomene. Erato,  Claiborne  and  Galvez  Sts. 
Extensions  are  to  be  made  by  the  property 
owners. 

Massachusetts. 

SThe  Department  of  Public  Works  of 
Boston.  Mass.,  has  awarded  the  contract 
to  Ferguson  &  Kelly  for  laying  water  pipe 
on  various  streets  in  city  proper,  Charles- 
town,  South  Bostcn,  East  Boston,  Roxbury 
and  Brighton  for  $10,110.  Other  bidders 
were:  M.  De  Sisto  &  Co.,  $10,900;  John  T. 
Shea,  Jr.,  $13,330;  Hugh  McNulty,  $15,960; 
D.  E.'  Lynch,  $19,350;  Coleman  Bros., 
'R22,220. 

Michigan. 

The  Board  of  Public  Works  of  Grand 
Rapids,  Mich.,  has  approved  the  plans  for 
the  widening,  deepening  and  straightening 
of  Coldbrook  Creek  and  will  soon  ask  for 
bids  on  the  work.  City  Engineer  L.  D. 
Cutcheon  has  estimated  the  cost  of  the 
work   at   $28,000. 


Minnesota.  | 

An  election  will  be  held  in  Red  U 
Falls,  Minn.,  on  May  14,  for  the  purpL 
of  voting  on  the  question  of  issuing  bo' 
in  the  sum  of  $25,000  for  the  installatiuij 
a  waterworks  system.  The  water  suj. 
will   be   secured   from   wells. 

Mississippi.  | 

The  town  of  Tutwiler,  Miss.,  will  i;, 
$13,500    of    bonds    for    sewerage    and  vi\ 

The  town  of  Sumber,   Miss.,  will  hold, 
election   May  6  to  see  whether  $22,500  s'l    . 
be    issued    to    build    waterworks    and  s; 
erage. 

The     City     Council     of     Crystal    Sprii| 
Miss.,  will  sell  bonds  at  its  May  ineetinij    ■ 
the  sum  of  $10.(X)0  to  improve  the  light  j    1 
water  plant. 

The  City  of  Yazoo  City,  Miss.,  will  i 
bonds  in  May  in  the  sum  of  $30,000  to  . 
prove  the  water  and  light  plant. 

Missouri. 

4»Bids  will  be  received  until  May  1,, 
city  of  Pleasant  Hill,  Mo.,  it  is  repor, 
for  a  65,000  gal.  tank  on  tower,  pumphc. 
with  foundation,  brick  construction,  , 
200  G.  P.  M.  pumps,  20  h.  p.  motor,  20  b. 
oil  engine,  35  ft.  well  concrete,  16  ft.  acr. 
Rollins  &  Westover,  Kansas  City,  Mo., . 
Engineers. 

Montana. 

•J«Bids  will  be  received  until  May  29,' 
Town  Council,  Shelby,  Mont.,  for  the  c- 
struction  of  a  municipal  water  works  syst. 
Plans  and  specifications  will  be  sent  to  1- 
ders  whose  names  are  on  file  with  City  Ei- 
neer  J.  E.  Nolan.  The  approximate  quantii 
are :  3,i»0(i  ft.  8-in.  steel  pipe ;  27,(i0()  ft.  8. 
wood  pipe;  13,000  ft.  0-in.  wood  pipe;  20  • 
drants ;  4,000  ft.  of  2%-in.  fire  hose ;  ■!j,.500  . 
of  fittings,  tees,  ells,  crosses,  etc.,  for  wooi 
pipe;  one  100,(»00-gal.  wood  water  tank;  (• 
ging  43,000  ft.  of  trench,  6  ftl  deep  and  I 
ins.  wide;  one  ^O-h.  p.  engine  and  pump;J 
8-in.  gate  valves;  30  fl-in.  gate  valves, 
Nebraska. 

4«Bids  will  be  received  until  8  p.  m.,  ^ 
1,  by  T.  B.  Myers,  City  Clerk,  David  C, 
Nebr.,  for  furnishing  8,(X10  ft.  or  moreUX 
4-in.  standard  cast  iron  water  pipe  of  Cllj^ 
B;  also  for  the  usual  specials  or  fittii 
for  said  pipe.  Bids  are  for  the  mate! 
f.    o    b.    David   City. 

®The  York  Water  Co.,  Y'ork,  Nebr.,  s 
awarded  the  contract  for  the  construct; 
of  the  foundation  for  the  new  wa-l 
tower  to  Tacob  Zieg  of  York  at  $775. 

®The  Katz  Construction  Co.,  Oma| 
Nebr.,  has  been  awarded  the  contract  ' 
the  city  of  Rosalie,  Nebr.,  for  the  instal 
tion  of  a  complete  waterworks  system! 
$7,690.  The  work  includes  lyMn.  mai," 
elevated  tank,  ..station  bldg.,  oil  eiigi. 
wells  and  pump.  Grant  &  Letton,  401 
&  M.  Bldrr..  Lincoln,  Neb.,  are  Consult' 
Engineers.     Bids  were  opened  April  16. 

The   City   Council   of   Hastings,   Nebr.. 
taking   steps    to    have   a    reservoir   built 
the  city  water  plant. 

New  Jersey. 

•{■Bids  will  be  received  until  8:30  p. 
April  29,  by  Township  Committee  of  the  tov 
ship  of  Union,  at  Odd  Fellows'  Hall,  Val 
Brook  Ave.,  Lyndhurst,  N.  J.,  for  the  c 
tribution  of  approximately  3-5,000  ft.  of  pi 
special  hydrants,  valves,  etc.,  and  laying  = 
placing  the  same.  Bowe  &  Wessels,  237  P 
erson  Ave.,  East  Rutherford,  N.  J.,  are  En 
neers.     J.   F.   Woods  is  Township   Clerk. 

®Dravo-Doyle  Co..  Arcade  Bldg,,  Philad 
phia.  Pa.,  has  been  awarded  the  contract 
the  W'ater  Department  of  .Atlantic  City,  N. 
for  furnishing  and  installing  one  I'^.^'OP' 
gal.  turbine  driven  centrifugal  pump  at  $0,.l 
Bids  were  opened  .April  10. 

New  York. 

^Bids   will    be   received   until   May  ?, 
Board     of     Water    Commissioners,    Jani' 
town.   N.   Y,,   for   constructing  a   reinforc 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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'e  covered  reservoir  and  16-iii.  an<l 
supply  mains,  in  accordance  with 
ind  specifications  prepared  by  Ches- 
I  leniing.  Consulting  Engineers,  Pitts- 
Pa.  Plans  and  specifications  can  be 
id  at  the  Waterworks  office  in  Janics- 
r  at   the   office   of  the    Engineers   in 

is  will  be  received  until  11  a.  m.,  May 
ioard  of  Water  Supply,  J.  P.  Morris- 
cy.,   165   Broadway,   Xew   York   City, 
borings  on  and  near  the  site  of  the 
rd     Silver    Lake     reservoir,    situated 
■j   mile   west   of   Tompkinsville,   and 
_'   miles   by   trolley    from    St.    George 
Statcn  Island,  Borough  of  Richmond. 
\ Krk    City. 
•      ly  Mfg.  Co.,  Buflfalo,  \.  Y.,  has  been 
1  the  contract  b3'  the  Board  of  Pub- 
irovenients    of    St.    Louis,    Mo.,    for 
:iig  general  and  detail  drawings,  con- 
Li  and  erecting  in  place  at  High  Ser- 
.tion  Xo.  2,  Bissell's  Point,  two  iiigh 
pie   expansion   crank   an<l   (\v   wheel 
..:  engines,  of  a  capacity  of  20,(XW,t)C() 
ch    in     24     hours,     with    all    valves, 
.ind   appurtenances   necessary   in   ac- 
c   with   plans  and   specifications   ap- 
iiy  the    Board.     The   contract   price 
"9.     Bids  were  opened  April  12. 
I'.oard   of    Public   Works   of   Oneida, 
lias   asked   the   Common    Council    to 
-pecial    election    to    raise    $5,000    for 
lain  extensions.     George  Tibbitts  is 
u'iiiecr. 

Oklahoma. 

City  Council  of  Pawhuska,  Okla., 
rded  to  Kennedy  &  Fleming,  con- 
and  consulting  engineers  of  Okla- 
ity.  Okla.,  the  contract  for  equip- 
1  machinery  in  extensive  improve- 
•r  the  city  waterworks  and  electric 
•nt.  The  contract  includes  three 
.  ssure  boilers,  two  Corliss  engines. 
'O.OOO-gal,  motor  driven  centrifugal 
'id   ai!xili:iries. 

Ludlow  Valve  Co.  has  been  award- 

■intract    by   the   city   of   Muskogee, 

.   Charles   Wheeler,  Jr.,   for  furnishing 

I    te  valves,     .\lexander  Potter,  114  Lib- 

'  St..    New     York    City,     is      Consulting 

-:r  C.  Priestley  of  Bartlesville.  Okla., 
ir  purchased  the  Bartlesville  Light  & 
'i-T  Co.   plant  and  plans  the   installation 

jmodern  filtration  plant. 
?.  J.  Merkle  &  Co.,  of  Kansas  City,  Mo.. 
i\  been  awarded  the  contract  by  the  city 
oldenville.  Okla..  W.  S.  Levan.  City 
«;,  for  furnishing  f.  o.  b.  cars  at  Water- 
pi  s  Spur  (on  C,  R.  1.  &  P.  R.  R..  three 
il;  from  Holdenville),  following  for 
lirworks  extension,  etc.:  15,(XX)  lin.  ft. 
■j.  cast  iron  pipe,  class  A,  weight  57.1 
3)er  ;in.  ft.;  20.000  lbs.  lead;  engine  gen- 
jir  set^consisting  of  3-phase  6G-cycle 
(  volt  75-K.  V.  A.  generator,  direct  con- 
i';d  to  horizontal  steam  engine:  switch- 
Ids    and    instruments    complete:    45.000 

rt.   No.   6  v\'aterproof   copper   wire;    130 

hern  cedar  poles,  30  ft.  long,  6-in.  tops, 
cross-arms.    guys,    braces,    insulators, 

bronze_  fitted  horizontal  turbine  pump, 

|city  625  gals,   per  minute  against   total 

of  112  ft.,  direct  connected  to  35  h.  p. 

ase  60-cycIe  2,300-voIt  meter,  with  auto- 


starter;  /2-in.  by  IS  11  horizontal  return- 
uibular  boiler.  C'  n-ulting  Engineers, 
Goodwin  &  Harper,  920  Scarritt  Bldg.. 
Kansas  City,  Mo.  The  contract  price  is 
?19,8U8.     Bids  wore  oi^iiicd  April   13. 

Oregon. 

®The  Water  Board  of  Portland,  Ore.,  has 
awarded  the  contract  for  furnishing  the 
city  with  4(X)  fire  hydrants  to  the  Phoenix 
Iron  Works  of  Portland  at  $14,600,  and  the 
contract  for  furnishing  the  board  with  139 
sleeves  and  valves  to  .\1.  L.  Kline  at  $3,011; 
also  to  Zimmerman,  Wells.  Brown  Co.,  for 
furnishing  the  electric  pumps  and  motors 
!or  the  Palatine  pumping  station  at  $2,458, 
and  the  contract  for  constructing  the  Pala- 
tine standpipe  to  the  Willamette  Iron 
Works  for  $3,502,  and  the  pipe  from  Ful- 
ton Park  to  the  stand|)ipe  to  Crane  Co.  at 
.'';i.563. 

The  city  of  Medford.  Ore.,  has  under  con- 
sideration the  making  of  extensions  to  the 
waterworks  system.  F.  T.  Foss  is  City  Re- 
corder. 

Pennsylvania. 

^•Bids  will  be  received  until  2  p.  m,.  May 
17,  by  Commissioners  of  Waterworks,  Erie, 
Pa.,  for  the  construction  of  a  filter  plant, 
settling  basin,  piping,  coagulent  house  and 
superstructure,  pumping  station,  low  ser- 
vice pumping  machinery,  water  tube  boil- 
ers, stokers  and  superheaters.  .Ml  bids  shall 
be  made  upon  the  blank  forms  contained 
in  the  pamphlet  with  instructions  to  bid- 
ders, contract,  specifications,  etc.,  to  be 
obtained  at  the  office  of  the  Commissioners. 
City  Hall,  Erie,  Pa.,  or  from  the  Engineers, 
Chester  &  Fleming,  Union  Bank  Bldg.. 
Pittsburgh,  Pa. 

Plans  for  the  installation  of  a  water  puri- 
fication plant  in  Gettysburg,  Pa.,  for  the 
town  and  for  the  camp  site  and  battlefield, 
have  been  approved  by  State  Health  Com- 
missioner Samuel   Dixon. 

South  Carolina, 

The  City  Council  of  Columbia,  S.  C.  has 
authorized  the  Water  Department  to  adver- 
tise for  bids  for  the  construction  of  a  new 
coagulating  basin  at  the  plant.  The  basin 
will  require  approximately  !.(XX)  yds.  of 
concrete  and  will  necessitate  the  excav.ition 
of  about  8.200  yds.  of  dirt.  The  head  house 
for  tanks,  apparatus  and  wareroom  will  be 
24x70  ft.,  and  will  be  equipped  with  24-in. 
cast  iron  pipe  and  valves.  Plans  are  being 
prepared  by  City  Engineer  F.  C.  Wyse. 
Bids  will  be  asked  by  G.  H.  White,  master 
mechanic  at  the  plant. 

South  Dakota. 

The  citizens  of  Yankton.  S.  Dak.,  at  a 
recent  election  voted  the  issuance  of  bonds 
in  the  sum  of  $60,000  for  the  waterworks 
system.  Charles  P.  Edmunds  is  City  Com- 
missioner. 

The  citizens  of  Centerville,  S.  Dak.,  at 
a  recent  election  voted  against  the  proposi- 
tion  to  change  the   watir  meter  system. 

Texas. 

Specifications  have  been  completed  by 
\\'aterworks  Engineer  J.  M.  Bassett  of  Dal- 
las, Tex.,  for  the  36,aXl,000-gaI.  centrifugal 
pump  which  is  to  be  installed  at  Bachman 
reservoir  to  pump   w.iter  into  the  reservoir 


from  the  Trinity  River  when  in  liood  stage 
It  is  proposed  to  enlarge  the  present  plant 
and   put  in   engines  and   boilers. 

According  to  reports  from  San  Angcio, 
Tex.,  announcements  were  received  from 
C.  W.  Hobbs  of  Xew  York  City  that  the 
plant  and,  holdings  of  the  San  .\ngelo 
Water,  Light  &  Power  Co.,  have  been  pur- 
chased by  .A.  E.  Fitkin  &  Co.,  of  Xew  York 
City,  for  a  consideration  of  $400,000. 

The  citizens  of  Irene,  Tex.,  have  formed 
a  stock  company  for  the  purpose  of  estab- 
lishing a   waterworks   system   for  the  town. 

Washington, 
•{•Bids  will  be  rcceixcd  until  S  p.  in..  May 
8,  by  (own  of  Wapato,  Wash.,  for  the  fur- 
nishing of  all  materials  and  labor  necessary 
for  the  construction  of  the  distributing  sys- 
tem of  the  municipal  water  works.  The 
work  will  consist  of  the  furnishing  and  lay- 
ing of  approximately  IS.OlXl  ft.  of  machine 
banded  wood  pipe,  sizes  four  to  10-in.,  27 
hydrants,  with  specials,  gate  valves,  etc. 
Bids  must  be  accompanied  by  a  certified 
check  for  5  per  cent  of  the  amount  bid,  the 
check  to  be  forfeited  in  case  the  bidder  to 
whom  the  work  is  awarded  fails  to  enter 
into  a  contract.  Payments  for  the  work 
will  be  in  rash.  75  per  cent  monthly.  Pro- 
files and  specifications  for  this  work  may 
be  had  by  reputable  bidders  on  application 
to  the  City  Engineer.  W.  G.  Ellington, 
Town  Clerk;  D.  R.  Redman,  City  Engineer, 
Toppenish.   Wash 

A  special  election  h;is  been  called  to  vote 
on  the  construction  of  a  new  water  system 
in  Index,  Wash.,  on  .April  27.  Water  will 
be  brought  from  Deer  Creek,  one  mile  west, 
by  gravity. 

Wisconsin. 
4*Bids  will  be  received  until  10:30  a.  m.. 
May  15.  by  Department  of  Public  Works, 
Milwaukee.  Wis.,  for  necessary  labor  and 
material  for  the  construction  of  water 
works  tunnel  12  ft.  in  diameter,  for  a  dis- 
tance of  approximately  4,000  ft.  out  into 
and  under  Lake  Michigan,  from  a  point  on 
the  lake  shore  on  the  center  line  of  Lin- 
wood  ,-\ve.  extended;  one  lake  shaft,  includ- 
ing connections  and  steel  cylinders;  one 
shore  shaft,  including  2  gate  wells  and  all 
connections,  and  approxiniatelj-  150  cu.  yds. 
of  rock  excavation,  according  to  plans  and 
specification.  Oflicial  advertisement  will 
be  found   elsewhere   in   this  issue. 

Canada. 

The  Windsor  Water  Commission.  Wind- 
sor. Ont..  has  voted  to  purchase  a  new 
pump  for  the  city  pumping  station.  Joseph 
Martin  is  Commissioner. 

The  citizens  of  Xew  Westminster.  B.  C, 
have  voted  a  by-law  to  the  extent  of  $400,- 
000  for  the  following  civic  work  and  builds 
ing:  Street  improvement,  $250,(X")0:  water 
extension.  $40,000;  electric  liglit  extension. 
$25,(XX):'  fire  apparatus  purchase.  $14,000; 
exhibition.  $20,000;   bunkers,  etc.,  S6,0(j0. 

©Patrick  Kilrenny,  Ltd.,  Moose  Jaw, 
Sask.,  has  been  awarded  the  contract  by  the 
City  Commissioners  of  Moose  Jaw  for  the 
installation  of  approximately  three  miles  of 
8-in.  sewer  mains  and  6-in.  water  mains 
complete  with  house  junctions,  hydrants, 
valves,  etc.,  at  $19,545.  Bids  were  opened 
March  29. 


SEWERAGE    AND     GARBAGE    DISPOSAL 


Alabama. 
Ne  Board  of  Commissioners   of   Birming- 
.  .Ma.,  will  erect  a  garbage  and  refuse  in- 
rator  at  ilSrd  St.  and  Fourth  .Ave.     Plans 
Valter  G.   Kirkpatrick,  City  Engineer. 

California. 

Phe  Board  of  Public  Works  of  Los  An- 
>,  Cal.,  has  awarded  the  contract   for  the 


construction  of  the  Hollvwood  main  sewer  to 
P.  A.  &  C.  H.  Howard  for  $:WT,f).57. 

®The  Board  of  Public  Works  of  Los  .An- 
geles, Cal.,  has  awarded  the  contract  for  the 
construction  of  a  sewer  in  .Alameda  St.,  from 
Shearer  to  Third,  to  Peter  Grbovach  at  $16,- 
669. 

®The  Board  of  Public  Works  of  San  Fran- 
cisco, Cal.,  J.  L.  McCormick,  Secy.,  has  award- 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


ed  the  contract  for  the  construction  of  sewers 
and  appurtenances  in  Golden  Gate  Park  and 
48th  .Ave.,  from  Lincoln  Way  to  Cabrillo  St.. 
to  the  Consolidated  Construction  Co.,  Hearst 
Bldg.,  San  Francisco,  at  $14(i,8-j3.  Bids  were 
opened    April   l<t. 

©Chamberlain.  Williamson  &  Chamberlain: 
have  been  awarded  the  contract  by  the  city 
of    .Anaheim,    Cal.,    Edward    B.    Lewitt,    City 
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Clerk,  for  ihe  construction  of  Section  1  of 
the  Outfall  sewer  at  $:3,040.  Bids  were  opened 
March  28. 

Engineer  Abbev  has  reported  to  the  City 
Trustees  of  Tafti  Cal,  that  it  will  cost  $-'0,- 
786  to  build  a  sewer  system  in  the  town. 

The  Outfall  Sewer  Commission  was  re- 
centlv  organized  in  Los  .\ngeles.  Cal,  by  rep- 
resentatives of  15  cities  of  San  Gabriel  Valley, 
for  the  purpose  of  building  the  joint  outfall 
which  has  been  proposed  by  the  Inter-City 
Commission.  The  officers  elected  were  John  D. 
Reavis.  President:  Robert  Jordan,  Vice  Presi- 
dent: C.  \V.  Rhodes,  Treasurer;  F.  II.  01m- 
stead  of  the  firm  of  Olmstead  &  Gillelen, 
Wright  &  Callender  Bldg.,  Consulting  Engi- 
neers, Los  .\ngeles.  Engineer. 

The    citizens    of    Venice,    Cal,    on    April    4 
voted   the   issuance    of   bonds   in   the   sum    of 
$43,000   for  the  installation  of  a  garbage  in- 
cinerator  and    sewer   outfall    extension. 
Colorado. 

Tlie  city  of  Trinidad,  Colo.,  contemplates 
borrowing  $30,000  for  the  purpose  of  enlarg- 
ing the  sewer  system. 

Connecticut. 

Specifications  for  the  construction  of  the 
East  End  trunk  sewer  have  been  submitted  to 
the  Citv  Council  of  Bridgeport,  Conn.,  by  City 
Engineer  Alfred  H.  Terry,  and  bids  for  its 
construction  will  be  asked  for  immediately. 
The  sewer  will  extend  along  Read  St.,  through 
private  land  to  Radel  St.;  then  to  Florence 
Ave.,  to  Connecticut  Ave.,  to  Bishop  Ave.,  and 
Barnum  Ave. ;  then  westerly  on  Barnum  .^ye. 
to  Mill  Hill  .\ve.  The  pipes  vary  in  size 
from  ■24-in.  to  10x15  ins. 

Georgia. 

•J«Bids  will  be  received  until  noun,  .\pril  23. 
bv  City  Council.  .Augusta,  Ga.,  for  furnishing 
ail  labor  and  materials  and  constructing  ap- 
proximately 3,700  lin.  ft.  of  brick  sewer,  36  to 
.54  ins.  in  diameter,  with  manholes,  catch 
basins,  etc.  Also  at  the  same  time  there  will 
be  received  proposals  for  furnishing  labor 
and  material  and  constructing  all  pipe  sewers, 
8  to  24  ins.  in  diameter,  which  may  from  time 
to  time  be  ordered  by  the  City  Council  dur- 
ing the  year  1912.  The  brick  sewers  and  pipe 
sewers  will  be  considered  separate  contracts. 
Cash  or  certified  check  for  $250  must  accom- 
panv  each  bid  as  a  guarantee  of  good  faith. 
The  successful  bidder  will  be  required  to  give 
bond  as  called  for  in  the  specifications.  Nisbet 
Winglield  is  City  Engineer  and  Commissioner 
of  Public  Works. 

The  city  of  Augusta,  Ga.,  is  asking  for  bids 
on  the  Central  Ave.  sewer,  the  largest  to  be 
let  this  year.  The  sewer  will  be  of  brick,  and 
from  3  "to  il^>;  ft.  in  diameter.  It  will  con- 
nect up  with  the  present  sewer  that  has  been 
put  down  on  a  part  of  Central  Ave.,  and  will 
extend  to  the  intersection  of  15th  St.  and  the 
Wrightsboro  road,  a  distance  of  about  3,700 
ft.  There  has  been  $20,000  set  aside  for  this 
sewer. 

Idaho. 

The  City  Council  of  Weiser,  Ida.,  plans  the 
construction  of  8  miles  of  sewer  this  year  at 
an  estimated  cost  of  $70,000.  Data  is  being 
prepared  by  City  Engineer  R.  J.  Wood  of  the 
Weiser  Engineering  Co. 

Illinois. 

•J^Bids  will  be  received  until  7 :30  p.  in., 
April  25,  by  President  R.  W.  Mclnnes.  Board 
of  Local  Improvements,  Belvidere,  III,  for  the 
extension  of  the  sanitary  sewer  system. 

^Bids  will  be  received  until  1  p.  m.,  April 
30,  by  Board  of  Local  Improvements,  Hamil- 
ton, 111,  for  the  construction  of  sewers.  H. 
P..  Kinkade  is  Secy,  of  the  Board.  Official 
advertisement  wil  be  found  elsewhere  in  this 
issue. 

®Vae  Wolf.  Alton,  III,  has  been  awarded 
the  contract  by  that  city  for  the  construction 
of  the  Bellview-  Ave.  and  Summit  St.  sewer 
at  $2,220.  The  work  includes  6,  «,  10,  12  and 
I5-in.  sewers  and  8  manholes  and  6  catch- 
basins.  J.  E,  Schwaab  is  City  Engineer.  Bids 
were  opened  April  15. 


®Thc  Citv  Council  of  Elgin,  III,  has  award- 
ed the  conlrrxt  to  the  Illinois  Hydraulic  Con- 
struction Co.  for  the  building  of  a  sewer 
through  the  Carlisle  property  on  Highland 
Ave.,\vest  of  Crystal  St.,  as  an  outlet  for  the 
sewer  for  $1,275. 

®H.  C.  Gass  has  been  awarded  the  contract 
by  the  City  Council  of  Belleville,  III,  for  the 
construction  of  the  Crystal  Palace  sewer  at 
$8,356.  This  sewer  w-ill  drain  that  section  of 
the  citv  in  the  Fourth  Ward  lying  back  of 
the  defunct  Busch  Glass  Works  and  adjacent 
thereto,  including  Crystal  Palace  and  Roose- 
velt Heights,  and  joining  the  Main  St.  sewer 
by  the  route  of  Busch  Ave. 

'®J.  E.  &  B.  S.  Craine  of  Carbondale  and 
Murphvsboro,  III,  have  been  awarded  the  con- 
tract bv  the  City  Council  of  Murphysboro  for 
the  construction  of  the  east  side  sewer  at 
about  $42,000. 

Indiana. 

The  Board  of  Public  Works  of  LaFayettc, 
Ind.,  has  adopted  specifications  for  the  con- 
struction of  a  sewer  on  26th  St.,  from  South- 
St.  to  Ferry,  and  a  sewer  on  24th  St.,  from 
Ferry  to  the   Rossville   road. 

Preliminary  resolutions  for  six  sewers  and 
the  assessment  roll  for  the  Chapin  Park  sew- 
erage system  have  been  approved  by  the  Board 
of  PubHc  Works  of  South  Bend,  Ind.  The 
Chapin  Park  system  will  embrace  drains  on 
Partage,  Angella,  Woodward  and  Blaine  Aves. 
and  McCartney  St.  The  preliminary  action 
affects  proposed  improvements  on  the  follow- 
ing streets:  Sample  St.  between  Webster  and 
Olive;  Ford  between  Kosciuszko  and  Olive: 
.A.nen  from  Michigan  Ave.  to  Van  Buren:  Col- 
lege from  Fassnacht  Ave.  to  20  ft.  north  of 
Michigan  .\ve. ;  Johnson  from  Michigan  to 
Vassal-  Ave.,  and  Miner  St.  from  Notre  Dame 
to  Eddv. 

The  Board  of  Public  Works  of  South  Bend. 
Ind.,  has  adopted  resolutions  for  the  construc- 
tion of  the  Bowman  Creek  sewer.  The  sewer, 
which  is  to  cost  approximately  $150,000,  is  to 
be  situated  in  the  southeast  part  of  the  city, 
and  will  be  one  of  the  principal  trunk  sewers. 
W.  S.  Moore  is  City  Engineer. 

Iowa. 

•J»Bids  will  be  received  until  S  p.  m..  May 
6.  bv  Chairman  Street  Committee,  City  Coun- 
cil, Ottumwa,  la.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  certain  trunk  and  main  sewers  in  the  city. 
J.  F.   Brady  is  City   Engineer. 

^•Bids  will  be  received  until  7  :30  p,  m..  May 
13,  by  Town  of  Reinbeck,  la.,  for  the  con- 
struction of  6  miles  of  8  to  15-in.  sanitary 
sewers  and  disposal  plant.  A  certified  check 
for  $500  must  be  filed  with  each  bid.  R.  B. 
Ferguson  is  Town  Clerk  and  the  Iowa  Engi- 
neering Co.,  Clinton,  la.,  are  Engineers. 

4*Bids  will  be  received  until  7 :30  p.  m.. 
May  13,  by  R.  B.  Ferguson,  Town  Clerk, 
Reinbeck,  la.,  for  the  construction  of  a  sani- 
tary sewer  system  for  said  Town.  .Approxi- 
mate quantities  are  as  follows  :  .'\. — Disposal 
Plant,  Outlet,  Accessories  and  Connections,  as 
follows:  1  Cement  Concrete  Bulkhead  (8 
cu.  yds.).  1  Cement  Concrete  Septic  Tank. 
2,400  ft.  15-in.  vitrified  sewer  pipe  (bulkhead 
to  Grundy  Ave.).  48  ft.  16-in.  cast  iron  pipe. 
1  Concrete  or  brick  manhole.  B.^Sewer  Pipe 
Lines  and  Accessories.  Lateral  Sewers.  1,850 
ft.  12-in.  vitrified  sewer  pipe.  7,300  ft.  10-in. 
vitrified  sewer  pipe.  19,200  ft.  8- in.  vitrified 
sewer  pipe.  39  Concrete  or  Brick  manholes. 
25  Concrete  or  Brick  flush  tanks.  96  ft.  12- 
in.  cast  iron  pipe.  Bids  will  be  received  for 
the  separate  divisions.  Bids  will  also  be  re- 
ceived for  6,500  ft.  4-in.  cast  iron  pipe.  15 
hydrants,  for  water  works  extension.  Check 
for  $250.  Iowa  Engineering  Co.,  Clinton,  Ia„ 
are  the  engineers. 

Objections  to  the  proposed  sanitary  sewer 
in  the  eastern  part  of  Iowa  City,  la.,  have 
been  withdrawn  and  the  City  Council  has  or- 
dered the  improvement.  The  estimated  cost 
is  $16,675.  City  Engineer  J.  C.  Watkins  has 
submitted  plans  and  specifications  for  a  sewer 
to  run  from  Dubuque  to  the  Iowa  river,  on 
Lafavette   St..   estimated  to  cost  $1.14" 


Kansas. 

®H.  B.  Derr  of  Oklahoma  Citv  1 
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phoit; 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


been  awarded  the  contract  by  the'ril''i  S 
chison,  Kans.,  V.  L.  King,  Qerk,  foif  •'^'■ 
struction  of  a  pipe  sewer  in  Sewer  Diff  I'v"' 
6  for  $20,537.  The  work  will  indi  «," 
lin.  ft.  of  tile  sewer  ranging  in  size ; 
to  12-in.,  and  in  depth  from  5  to  2- 
Y  injunctions;  49  manholes;  57  ] 
S.  K.  McCrary  is  City  Engineer.  1 
opened    April    18. 

Louisiana. 

The   City  Council  of   New  Iberia.j  v: 
adopted  a  resolution  providing  for  thtstajl 
tion  of  a  sanitary  sewerage  system.! 
Massachusetts. 

®The  Public  Works  Department  oSoy 
Mass.,  has  awarded  a  contract  to  i...'  i  • 
Regan  for  sewerage  works  in  Ci.l 
between  Chestnut  Hill  Ave.  and  [j- 
easterly,  Brighton,  for  $2,3.50. 

®The  Department  of  Public  Work,; 
ton,  Mass.,  has  awarded  a  contract  ih 
H.  Wood  Lumber  Co.,  for  furnish  ■ 
63,000  ft.  of  spruce  lumber  for  ustn 
Concord  St.  sewerage  works  at  $26.  nt 
ft. 

Contracts  will  be  let  at  once  by  tlch' 
.\mesbury,  Mass.,  for  the  installati  , 
complete  sewer  svstem,  estimated  j 
$150,000.  The  estimated  cost  of  the'oii 
be  done  at  this  time  is  $100,000.  Mil, 
&  Woodfall,  15  Court  Square,  Bo;:-  'i 
are  Engineers. 

Michigan. 

4«Bids  will  be  received  until  8  p. 
25,  by  Board  of  Public  Works.  Gran  : 
Mich.,  for  transporting  and  erectiiipu 
|)iping,  motors,  transformers  and  cue 
the  East  Side  Sewage  Pumping  jtir, 
the  city  of  Grand  Rapids.  E.  H,  : 
President  of  the  Board. 

®John  Lennane  of  Detroit,  Mich.,  ,i 
awarded  the  contract  by  the  City  Cojii- 
of  Pontiac,  Mich.,  for  the  constructi  i 
sewers    at  $17,882.     The   sewers  to  ; 
otructed   and  the  amount  of  each  li;:- 
follows :      Mechanic    St.    from     l^<  r 
westerlv,    $439 ;    Perrv    St.    from    I 
Chamberlain,  $443;  Palmer  St.  frrm: 
Lake  Ave.  to  Stout  and  on  Stout  i"  ' 
$897;   Pinegrove  Ave.  from  Johnson  i  ; 
ence,    $499;    Willow    Ave.    from   Jo:;c 
Wisner   St.,  $947;   Chandler  Ave.  fri 
dock  to  Meriva  St.,  $279:    Poplar  \  ■ 
Baldwin  St.  to  P.  O.  &  N.  tracks,  $9'  ' 
Pike    St.    from    Franklin    Blvd.  to  <» 
hill,  $461;  Maple  St.  from  Wessen  St- 
Line  tracks,  .$38!  ;  Jessie  St.  from  (m 
Foot    and    on    Foot    to    San  ford   St.  5" 
Green  St.  from  Orchard  Lake  Ave.    t: 
Clay   Ave.,   $989;    Orchard    Lake  A 
Palmer  to  Johnson  Ave..  $2,420;  Mt.if 
St.  from  Ltaion-  to  Douglass,  $847 ;    1 
Pike   St.   from   Douglass   St.  to  a  pt.. 
Paddock  St.,  $600. 

The  Towm  Council  of  Howell,"  Mi„ 
passed  a  resolution  requesting  Consiili;.: 
gineers  Ri.ggs  &  Sherman,  The  Nasby'i 
O..  to  revise  their  former  plans  for  - 
system  to  conform  with  present  requ  ii' 
in  consideration  of  the  fact  that  a  po 
the  necessary  system  had  already  bi 
structed  at  a  cost  of  about  $6,000, 

The   city   of    Detroit,   Mich.,  has  ■ 
$200,000  for  the  installation  of  a  new  ;u 
cinerator  svstem. 

The  City  Council  of  Lansing.  Micbja' 
structed  City  Engineer  H.  A.  Sparks 
plans  for  a  sewer  to  be  constructed 
Franklin  .Ave.  between   Seymour  and> 

Sts. 

T.  C.  Brooks  &  Son  of  Jackson,  Mi 
been   awarded  the  contract   for  the  i 
tion  of   about  three   miles   of   distnc  c 
in   Shelbina,   Mo.,  at  $12,923. 
Minnesota. 

•t«The  contract  for  the  constructi- 
septic  tank  and  sludge  bed,  for  -vh 
w:ere  opened  April  18  by  Lester  . 
Citv    Recorder,    Tracy.    Minn.,   has  i 
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»ardi       New    ^'ds    for    the    work    will    bo 
May  2. 

I'ity   Council   of   Minneapolis,   Minn,, 
ascd  a  concrete  mixer  from  the  Wat- 
•nent  Machinery  Co.,  107   Vinton  St.. 
..  la.,  at  $890. 

nig  bids   were   received   by   the   City 
I  Mankato,  Minn.,  for  the  construc- 
;o  Xorth  Fourth  St.  sewer:     F.  Des- 
Lonstrnction   Co.,    $11,150;      E.     T. 
St.    Paul.   S12.0-28;    Fraser    &    Dan- 
Paul.  $ll,-">i)l:  G.  S.  Redmon,  Pipo- 
in.  $11,001:  John  McCall,  Mankato. 
I..  Overn,  St.  Peter.  $10,221;    A.    I. 
.ux   Falls.  S.   Dak..  $ll,-538:   Joseph 
r.  Mankato.  $ln.T31  ;  .Mankato  Lime 
;   Co..  $11,271;   Dearborn  &  Jackson, 
■.ids.  la..  SO.OIO,  and  Charles  M.  Mas- 
kato.  $12,872. 

:i;ineer  .\ndrew  Rinker  of  Minneap- 
■1.,   has    recommended     to     the     City 
iie   extension   of   the   sewer  on  23rd 
between  22nd  and  23rd   Sts. 
Missouri. 

will  be  received  until  noon.  April  20. 
of  Public  Improvements.  St.  Louis, 
'he  construction  of  sewers  in  Glaisc 
ver  District  No.  5,  under  Letting  No. 
follows ;  Brick  and  Portland  cement 
wcrs :  12tJ  ft.  of  40-in.  x  (iO-in.  in- 
nsions;  •17-")  ft.  of  34-in.  x  .il-in.  in- 
nsions;  188  ft.  of  32-in.  .x  48-in.  in- 
isions :  330  ft.  of  -^O-in.  x  lo-in.  in- 
nsions;  tj04  ft.  of  24-in.  x  3l)-in.  in- 
nsions.  Vitrified  clay  pipe  sewers; 
f  24-in.  inside  diameter:  41o  ft.  of 
ie  diameter:  2.220  ft.  of  18-in.  inside 
1.420  ft.  of  l-i-in.  inside  diameter: 
i'  12-in.  inside  diameter.  With  sewer 
iioles.  and  all  other  appurtenances, 
quired,  $912.     W.  T.  Findly  is  Sec- 

ity  Council  of  Mound  City.  Mo.,  has 
I  he  contract  for  the  construction  of 
;•'=   for   which   Seitz-Peterman   Fngi 
o.,   St.  Joseph.   Mo.,   are   Engineers, 
ihred  Construction  Co.  of  St.  Joseph 

Other  bidders  were ;     J.  V.'  Dewey. 

.  $5,790;  Olson.  Schmidt  Construc- 

St.    Joseph.   $4,886:    Dnnncgan     & 
-^  ;enaniloah.  la..  $-1,935:  Kellcy  Con- 

o..  St.  Joseph.  $4.4fio,  and  ^lichael 
-^t.  Joseph.  $4,077. 

Montana. 

■y  Council  of  Lewistown.  Mont.,  lias 
-0  as  the  date  for  the  sale  of  bonds 

!  nf  $ii0.000  for  the  installation  of  a 
■tern.     C.    W.      Swearengen,      Great 

:it..   is   Consulting    Engineer. 

New  Jersey. 

ire  being  asked,   it   is   reported,   by 

1!  Iron  Works.  Cainden.  N.  J.,  for 

-  and  laying  about  40  ft.  of  fi-in..  80 

■1.  and  .530  ft.  of  lo-in.  vitrified  sewer 

«j  r.iin  a  point  in   tlieir  works  to  present 

I"  on  Line  St.     Excavation  varies  from  0 

■n  depth.     Specifications  of  the  work 

>'n  to  those  applying  to  Camden  Iron 

'  -  I'lr  same. 

||  ids  will  be  received  until  2  p.  m..  May 

Pnssaic  Vallev  Sewerage  Commission- 

Rldg..  Clinton  St.,   Newark,  N.  J.. 

'instruction    of    Section     15    of   the 

Intercepting  Sewer,  in  the  city  of  Pas- 

md   Acquackanonk   Towmship.      Particu- 

liat  may  enable  the  contractor  to  judge 

'  character  of  the  work  are  given  below: 

Jximate  quantities — Section  15  :  3.445  lin. 

-in.  concrete  sewer  in  trench,  from  about 

to  about  i5   ft.  in   depth;   1,080  lin.   ft. 

concrete  sewer  in  tunnel ;  2.7.50  lin.   ft. 

concrete  sewer  in  tunnel :  4,500  cu.  yds 

and  cement  concrete  in  trench  :  6,200  cu. 

Portland  cement  concrete  in  tunnel :  200 

ds.  brick  masonry  in  manholes ;  1,500  cu. 

rock  excavation     in     trench.     Drawings. 

of  contract,  specifications  and   form  of 

isal  may  be  obtained  at  the  commission- 

iffice  from  Wni.  M.  Brown.  Chief  of  En- 

rs.  John  S.  Gibson  is  Clerk. 

c  city  of  Camden,  N.  J..  A.  L.   Savers. 


-Street  Commissioner,  intends  to  construct  the 
following  sewers  or  (lr;iins  in  and  along  Viola 
St.  from  Fillmore  St.  to  Sixth  St.:  North 
iMtth  St.  from  Erie  St.  to  Hvroii  St.,  and  east 
on  Byron  .St.  from  Fifth  St.  to  Sixth  St. 
New  York. 

City  Engineer  John  .\.  Giles  of  Bingliam- 
ton,  N.  v.,  is  making  vnrveys  of  the  land  to 
be  taken  for  the  proposed  .Sixth  Ward  trunk 
sewer,  which  will  run  ironi  Homer  St. 
through  private  lands  to  the  outlet  of  tlie  pres- 
ent  se\\;er  below   the  Rnckbottoin  dam. 

The  Common  Council  ot  Uatertown,  N.  V., 
has  authorized  the  Board  of  Public  Works  to 
construct  a  10-in.  sewer  in  .\nn  St. 

Following  bids  were  r.ceived  bv  the  Board 
of  Contract  &  Supply  of  Rochester,  N.  V., 
Frank  N.  Pifer,  Clerk,  on  .\i)ril  10  for  Con- 
tract No.  li  of  the  Sewage  Disposal  System: 
Whitmore,  Raubcr  &  X'icinus,  $137,778;  Will- 
iam II.  Sours.  2d.  $li;2.332..".U;  Schroeder- 
Hicks  Contracting  Co..  $148.378 ;  Thomas  Hol- 
ahan,  $144,683;  Ripton  &  .Murpbv,  $1.5.3,.529: 
Jacob  -Almeroth,  $123,!lO0.  This"  contract  is 
from  Dakes  Corners,  where  the  East  Side 
Boulevard  strikes  Ihidson  .\ve..  in  Ironde- 
quoit,  a  distance  of  9.uOu  ft.,  to  the  disposal 
plant,  and  there  will  be  no  tunneling. 

North  Carolina. 

®Thc  Board  of  Public  Improvements  of 
Charlotte,  N.  C,  has  awarded  the  contract 
for  the  construction  of  nine  miles  of  drains 
and  sewers  to  Dabbs  &  ilvers  of  Meridian, 
Miss,,  at  $37,884. 

®The  Board  of  Public  Improvements  of 
Charlotte.  N.  C.  has  awarded  the  contract 
for  the  construction  of  34,000  sq.  yds.  of 
cement  sidewalk  to  J.  W.  Haas  of  Charlotte 
at  $51,733. 

Following  bids  were  received  .April  10  by 
the  Executive  Board,  Charlotte,  N.  C,  Joseph 
Firth.  City  Engineer,  for  the  construction  of 
about  9  miles  of  sewers  and  drains,  including 
8,  12,  1-5,  18,  20  and  24-in.  sewer  pipe,  112 
manholes,  19  flush  tanks  and  245  inlels.  Dabbs 
&  Myers,  $:37,884;  Sullivan,  Long  &  Ilaggcrtv, 
$41,797;  James  M.  l->rrv  &  Sous,  $.>5,76n ; 
Porter  &  Bovd,  $47,025,  and  The  S.  Monroe 
Sons  Co.,  $54,842. 

North  Dakota. 

4«Bids  will  be  received  until  5  p.  m.,  .April 
25,  by  E.  R.  Orchard,  City  .Auditor,  Fargo, 
N.  Dak.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  12-in. 
vitrified  pipe   sewer. 

City  Engineer  T.  R.  .\tkinson  of  Bismark, 
N.  Dak.,  is  preparing  plans  fur  the  extension 
of  the  sewer  on  Bro.uhvay  between  Main  and 
West  Park  Sts, 

Ohio. 

•J*Bids  will  be  received  until  noon,  .-Xpril  24, 
by  Director  of  Public  Service.  M.  H.  Turner, 
.Ashtabula,  O.,  for  the  improvement  of  Pine 
St.  by  constructing  a  sewer  therein.  John 
MacRac  is  Clerk  of  the  Department. 

4*Bids  will  be  received  until  noon,  .April 
29,  by  Director  of  Public  Service,  Springfield. 
()..  for  furnishing  the  necessary  labor  and 
materia!  for  the  construction  of  a  storm  water 
sewer  in  North  St.  from  Indian  Run  to  Jack- 
son  St. 

®Contracts  for  the  construction  of  storm 
sewers  on  Keal  .Ave.,  from  Old  Orchard  to 
Rockwood ;  Hillcrest,  from  Stillwater  west, 
and  Miami  Chapel  road,  from  Broadway  to 
Essex,  citv  of  Davton.  O.,  have  been  awarded 
to  Boyd  &  Cook  at  $2,809. 

The  City  Council  of  Mansfield.  O.,  has 
adopted  a  resolution  declaring  it  necessary  to 
improve  the  third,  fourth  and  fifth  sewer  dis- 
tricts by  the  construction  of  a  new  12-in. 
siphon  line  from  Strawberry  alley  to  the  sani- 
torv  plant  to  take  the  place  of  the  present  8-in. 
siphon  line.     The  estimated  cost  is  $12,000. 

The  City  Council  of  Lancaster,  O.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  sewer  and  curb  laterals  on  Perry 
St.,  etc. 

The  city  engineer  of  Steubenville,  O.,  has 
estimated  the  construction  of  the  proposed 
sewer    and    other    improvements    in    Wellsley 


.Ave.,  at  $15,000,  and  the  proposed  sewer  on 
South  Third  St..  at  $610. 

The  City  Council  of  Urbana,  O.,  has  au- 
thorized the  construction  of  14,04  miles  of 
sanitary  sewers  for  which  surveys  and  esti- 
mates of  cost  have  been  prepared  by  City  En- 
gineer Carv  Pratt.  The  total  cost  of  the  work 
is  placed  at  $90,901.  Bids  will  probably  be 
asked  within  a  short  time  and,  it  is  thought, 
construction  work  started  this  summer. 

The  city  of  Coshocton.  O,,  is  planning  to 
build  a  sewage  disposal  plant  and  pumping 
station  at  an  estimated  cost  of  $100,000,  to 
comply  with  the  provisions  of  the  new  Benz 
law. 

Oklahoma. 

®The  city  of  Muskogee.  Okla..  has  awarded 
the  contract  for  furnishing  the  necessary  la- 
bor and  material  for  the  construction  of  a 
sanitary  sewer  in  District  No.  79  to  the  Heman 
Construction  Co.,  of  that  city.  Bids  were 
opened  .\pril  10  bv  Charles  Wheeler,  Ir.,  City 
Clerk. 

Oregon. 

The  citizens  of  luigcne.  Ore.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $200,000  for  the  construction  of  a 
sewer  system. 

The  city  of  Med  ford.  Ore.,  has  .uidcr  con- 
sideration e-vtensions  to  the  sewer  systems. 
E.  T.  Foss  is  City  Recorder. 

Pennsylvania. 

4*Bids  will  be  received  and  awards  made 
by  the  Department  of  Public  Works,  Phila- 
<lclphia.  Pa.,  for  garbage  disposal  in  the  city 
as  noted  under  Roads  and  Streets  in  this  is- 
sue. Morris  Llewellyn  Cooke  is  Director  of 
the  Department. 

•{•Bids  will  be  received  until  30 :30  a.  m.. 
.April  29,  at  the  offlcc  of  the  City  Controller. 
Pittsburgh.  Pa.,  for  the  construction  of  sewers 
iri  the  following  streets  and  avenues:  Steb- 
bins  St.,  from  the  northeast  line  of  Berkshire 
Ave.  to  present  sewer  crossing  Stebbins  St, 
at  a  point  about  90  ft.  west  of  Berkshire  Ave., 
12-in.  pipe.  Crosby  .Ave.,  north  sidewalk,  from 
Realty  .Ave.  to  present  sewer  on  Limasco  .Ave.. 
8-in.  pipe.  Butler  St.  from  present  sewers  at 
Forty-sixth  St.  to  present  sewer  on  Fortv- 
eighth  St.,  30-in.  pipe  relief,  W.  .A.  Magee  "is 
Mayor. 

®P.  F.  Scholl  &  Co.,  of  Reading,  Pa.,  have 
been  awarded  the  contract  by  the  Board  of 
Trustees.  S.  W.  Waters,  Secy.,  State  Hospital 
for  the  Insane,  Warren,  Pa.,  for  additions  to 
a  sanitary  sewer  svstem,  a  pumping  plant  and 
disposal  plant  at  $.37..300-.  The  w'ork  brieflv 
outlined  is  as  follows:  Laying  8,700  T.  C. 
pipe  sewers,  sizes  8.  10  and  12  ins.  Con- 
structing receiving  well  and  pump  house;  fur- 
nishing 2  centrifugal  pumps,  driven  by  electric 
motors,  capacity  each  .500  gals,  per  minute; 
laying  -3,850  ft.  of  10-in^C.  L  force  main; 
constructing  one  disposal  plant,  consisting  of 
settling  tanks,  sprinkling  filter,  chemical  house 
and  sludge  filters.  .Albright  &  Mebus.  908 
Land  Title  BIdg..  Philadelphia,  are  Engineers. 
Bids  were  opened  .April  12, 

The  Pennsylvania  State  Health  Commission, 
Samuel  Dixon,  Commissioner,  has  approved 
the  plans  for  the  new  sewage  disposal  plant 
at  the  North  Warren  State  Hospital  for  the 
Insane,  The  estimated  cost  is  $40,000,  Con- 
struction work  will  be  undertaken  this  sum- 
mer. 

State  Health  Commissioner  Samuel  Dixon 
has  approved  the  plans  for  the  installation  of 
a  sewage  disposal  svstem  in  the  citv  of  Corrv, 
Pa, 

South  Dakota. 
®The  City  Council  of  .Aberdeen,  S.  Dak., 
has  awarded  the  contract  for  the  excavation 
of  the  sewage  disposal  plant  and  the  side- 
track on  the  M.  &  St.  L.  railroad  to  Schile 
Bros,  of  .Aberdeen  at  $.20  per  cu.  vd.  The 
work  includes  8,000  cu.  yds.  of  material.  The 
contract  will  amount  to  about  $1,000. 

Texas. 

®The  City  Commissioners  of  Dallas,  Tex., 
have   awarded  the   contract   for  the  construc- 
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tion  of  the  Houston  St.  storm  sfuer  to  .Miit-'l- 
ler  &  West  ;it  $1,:!!)0. 

Virginia. 

•J»Bids  will  be  received  iiniii  noon.  April 
30,  b.v  W.  L.  Craft,  City  Clerk,  Roanoke,  Va., 
for  the  construction  of  a  sewer  to  accommo- 
date property  on  the  north  side  of  Kirk  .Ave. 
s.  e.,  between  13th  and  l")tli  Sts.,  and  the 
south  side  of  Campbell  Ave.,  lietween  13th  and 
bjth  Sts.  .\Iso  for  the  construction  of  storm 
drain  through  Highland  Park,  beginning  at 
Park  St.  and  11th  .\ve.,  thence  west  througli 
the  park.  .^  certified  check  for  the  sum  of 
$•50  for  each  contract  must  accompany  each 
bid.     F.  L.  Gibboney  is  City  Engineer. 

Washington. 

4*Bids  will  be  received  until  1  1  a.  m..  May 
11,  by  Bureau  of  Yards  &  Docks,  V.  S  Navy 
Department,    Washington,   D.   C.   for  garliage 


crematories  at  navy  yards,  Paget  Sound, 
Wash.,  and  Norfolk,'  Va.,  and  nav.al  training 
station.  San  Francisco.  Calif.  W.  1\1.  Smith  is 
.\cting  Chief  of  the  Bureau. 

The  City  Council  of  Newport.  Wash.,  has 
let  the  contract  to  the  Weile  Engineering  Co., 
of  Spokane,  Wash.,  to  survey  all  the  ungraded 
streets  of  the  town  and  prepare  .a  survey  for 
a  sanitary  sewer  system  and  estim.ate  the  cost. 

Wisconsin. 

@The  Common  Council  of  Oshkosh.  Wis., 
has  awarded  the  contracts  for  the  construc- 
tion of  several  sewers  as  follows :  Robert 
Doyle,  laying  a  sewer  in  Harrison  St.,  from 
Nevada  St.  southwesterly  to  the  summit :  J. 
Rasmussen  &  Sons  Co.,  .a  sewer  in  11th  St., 
from  Stringham  Creek  west  to  Georgia  St.  in 
Georgia  St.  from  11th  St.  to  F.'th  St.,  and 
in  I'ith  St.  from  Georgia  St.  to  the  summit : 
-August    H.    Strey,   a   sewer   in   8th    St.,    from 


Ohio    St.    west    to    summit;  J.  gjj 

Sons    Co.,    constructing   an   extensic'^i"  ^ 

Stringham    Creek    storm   and  saiiit-     ''*■' 

from  its  present  terminus  to  9th  St  ^'"'" 

The  Board  of  Public  Works  of  Lr 

Wis.,  has  decided  to  let  contract  foif "'"' 

struction  of  a  complete  svstem  undei"''™" 

tract.     It  is  thought  that' about  '^8  n,""""' 
It.,   ..1 ..r  *u„ 11  ,    "   1^  .ent  lit 


its   share   of   the 
wav. 


C"st   could  be  savi 
Canada. 


intl: 


mac- 


The  contr.act  for  the  following  v.( 
cordance  with  plans  and  specificatio  on  fii 
with  Chipman  &-  Powers,  Engine  \i  m 
Bldg.,  Toronto,  Ont.,  for  which  it  *'' 
opened  April  17  by  George  Elliott,  Titn  [ 
of  Sudbury,  Ont.,  has  not  as  yet  htJa,,",  j 
ed  :  Contract  "A,"  main  sewer  8..V,ft  on 
18  and  l-Vin.:  Contract  "B."  saiiiiKlsewm 
and  force  main :  Contract  "S,"  -e  r  p;  . 
and   junctions.  '^ 


=n 


BUILDINGS,  DOCKS.  DREDGING, 


SUPPLIES,  ET:. 


Alabama. 

^Bids    will    be    received    until    11 
May   18.   by   .Major   C.   .\.   F.   Flagler, 
Engineer,    Mobde.    .Ala.,    for   building 


lock  tenders' 
11  and  12.  B: 


r.  s. 

three 
10. 


houses,  etc.,  at  Locks  Nos. 
ack  Warrior  River,  .Ala. 

Arkansas. 

eceived  until   in  a.  m..  May 


be 


of    Public    .\tifairs.    Fort    Smith, 
following  equipment :  Motor  car 
horse  patrol  wagon  :  signal  sys- 
Fagan      Bourland    is 


^Bids  will 
0,  by  Board 
.Ark.,  for  the 
patrol  wagon 
tern  for  pidice  force. 
Chairman   of   the    Board, 

California. 

The  Harbor  Commission  of  Los  .Angeles 
has  directed  Harbor  Engineers  Homer  Ham- 
lin and  E.  D.  Vincent  to  prepare  plans  for 
solid  quay  wall  construction  at  the  southern 
end  of  the  Huntington  Concession,  wdiere  a 
slip  300  ft.  wide  and  about  l.-2(Ml  ft.  long  will 
be  established.  On  each  side  of  this  slip  will 
be  provided  two  piers,  each  of  wdiich  will  be 
of  adequate  width  and  l.'Jno  ft.  long.  The 
plans  will  provide  for  reinforced  concrete 
wharves,  modern  warehouses,  depressed  rail- 
road tracks,  electrically  operated  traveling 
cranes  for  the  expeditious  handling  of  freight 
at  the  wharves  and  a  passenger  staion  to  be 
located  upon  one  of  the  piers.  The  improve- 
ment will"  cost  about  $l,-2.')0,000. 

Bids  were  opened  .April  1 1  by  Lt.  Col.  Thos. 
H.  Recs,  U.  S.  engineer,  San  F'rancisco,  for 
dredging  channel  across  flats,  San  Pablo  Bay 
to  mouth  of  Petaluma  Creek,  Cal.,  N.  R. 
Harris,  23  California  St.,  -.San  Francisco,  at 
0.94  cts.  per  cubic  yard,  being  the  probable 
successful  bidder  on   the  wnrk. 

Colorado. 

+Bids  will  be  received  until  May  10,  by 
Capt.  F.  F.  Faissell,  Quartermaster,  Fort 
Logan,  Colo.,  for  furnishing  2.(X)0  ft.  lawn 
hose,  -J^-in.  with  couplings  in  50  ft.  lengths, 
6  lawn  mowers,  12  hose  nozzles  and  24 
lawn     sprinklers. 

Connecticut. 

•{•Bids  will  be  received  untd  2  p.  ni.,  June 
7.  by  Capt.  .A.  E.  Waldron,  U.  S.  Engineer, 
New  London.  Conn.,  for  furnishing  and  in- 
stalling an  internal  combustion  engine 
plant  at  El   Fraile,  Island,  P.  I. 

Bids  were  opened  .April  Iti  by  Capt.  .A.  E. 
Waldron,  U.  S.  engineer,  New  London,  Conn., 
for  dredging  in  the  Connecticut  River  below 
Hartford,  Conn.,  the  bid  of  the  Hartford  & 
New  York  Transportation  Co.,  Hartford. 
Conn.,  at  11  cts.  per  cubic  yard,  being  recom- 
mended for  acceptance.  It  is  estimated  that 
the  dredging  will  anmunt  to  illl.nod  cu.  yds. 

Delaware. 

Bids  as  follow  were  received  .April  1-")  by 
Maj.    R.    R.    Raymond,   U.    S.    engineer,    Wil- 


mington, Del.,  for  dredging  in  .Appoquinimink 
River,  Delaware:  River  &  Harbor  Improve- 
ment Co.,  Philadelphia,  Pa.,  10  cts.  per  cu.  yd. : 
the  Richards  Dredging  Co.,  Philadelphia,  Pa., 
■  io  cts.  per  cu.  yd. 

District  of  Columbia. 

•J«Bids  will  be  received  until  3  p.  m.,  Mav 
-'0,  by  James  Kno.x  Taylor.  Supervising  .Archi- 
tect, Treasury  Department.  Washington,  D.  C, 
for  an  electric  passenger  elevator  in  the  U. 
S.    Post   Office,   Lander,   Wyo. 

^Bids  will  be  received  until  3  p.  m..  May 
24,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D,  C. 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and 
wiring,  and  lighting  fixtures,  of  the  United 
States  Post  Office  at  Bonham,  Tex.  The  build- 
ing is  non-fireproof;  one  story  and  basement, 
of  approximately  4,230  sq.  ft.  ground  area; 
brick  faced  with  stone  trimmings,  and  is  to 
be  constructed  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be  ob- 
tained from  the  custodian  of  the  site  at  Bon- 
ham. Tex.,  or  at  the  discretion  of  the  Super- 
vising .Architect. 

^•Bids  will  be  received  until  :{  p.  m..  May 
22,  by  James  Knox  Taylor.  .Supervising  .Archi- 
tect, Treasury  Department,  \\'ash!ngton,  D. 
C,  for  drilling  an  artesian  well  at  the  U.  S. 
Post    Office,    Minneapolis,    Minn. 

^■Bids  will  be  received  until  '.\  p.  m..  May 
21,  by  James  Knox  Taylor,  .Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  and  interior  lighting  fixtures,  of 
the  United  States  Post  Office  at  .Alameda,  Cal. 
The  building  is  one  story  and  basement,  and 
has  a  ground  area  of  approximately  6,100  sq. 
ft.  ;  fireproof  construction  throughout  except 
roof;  stone  facing;  tile  and  tin  roof.  Draw- 
ings and  specifications  may  be  obtained  from 
the  custodian  of  site  at  Alameda,  Cal.,  or  at 
the  discretion  of  the   Super\ising  .Architect. 

4*Bids  will  be  received  until  3  p.  m..  May 
2.>,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  and  interior  lighting  fixtures,  of 
the  United  States  Post  Office  at  West  Point, 
Miss.  The  building  to  be  one  storx-  and  base- 
ment, of  approximately  4,l(i0  sq.  ft.  ground 
area,  brick  faced,  with  stone  and  terra  cotta 
trimming  and  tile  roof.  Copies  of  the  draw- 
ings and  specifications  may  be  obtained  from 
the  office  of  the  custodian  of  the  site  at  West 
Point.  Miss.,  or  at  the  discretion  of  the  Su- 
pervising Architect. 

•|«Bids  will  be  received  until  3  p.  m..  May 
27,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,    for    the   construction,   complete,    including 


plumbing,  gas  piping,  heating  apiKir, 
trie  conduits  and  wiring,  and  lightni    • 
of  the  United  States  Post  Office  at    !■ 
Mass.      The   building  is   one  storv 
nient  and  has  a  ground  area  of  apin  ., 
4.3.50   sq.    ft.;    fireproof     construe'! 
roof;    stone    and   granite    facings 
and   specifications   may  be  obtained    , 
custodian    of    site   at   Westfield,    \l:i 
the  discretion   of  the  Supervising   \:  ; 

'^•Bids  will  be  received  until  10  , 
April  29,  by  Maj.  F.  C.  Boggs,  Gen 
chasing   Officer,    Isthmian    CaiKil 
sion,    Washington,    D.     C,     for    ■ 
under    Canal    Circular    704:     Car 
wrought  iron  and  steel  pipe,  ca-i 
and   liftings,   lead   gaskets,  gate  \?. 
hydrants,   asbestos  .gaskets,  rubber  ,. 
hammers,    wooden    tie    plugs,    steti; 
canvas,    paper,    cardboard,    linen  tf 
asphaltum  varnish, 

•|«Bids  will  be  received  until  10:  a 
May  20,  by  Maj.  F.  C.  Boggs,  Gend 
chasing  Officer,  Isthmian  Canal  m 
sion,  Washington,  D.  C,  for  fi.is 
transformer  room  equipment  for  a  I' 
ma  Canal  Locks. 

Florida. 

•{•Bids  will  be  received  until  no-  - 
15.  by  Capt.  J.  R.  Slattery.  U.  S.  P;ii 
Jacksonville.  Fla.,  for  constructioDt 
motor   survey   launch   Captain  J.  J.  le 

Georgia. 

^Bids  will  be   received  until  noon.ilav  I 
by  Alayor  and  City  Council,  Manche:r.  ' 
for    the   construction    of   lighting  pla  ( 
plete.      Plans'  and    specifications   arC'ii 
with  James   .S.   Peters,   City  Clerk,  a'j 
McCrary  Co.,   .Atlanta,  Ga.,  Engineer: 

Citizens    of    Clarke    County    (.Atht, 
county  seat)   have   voted  to  issue  $2i  Ni' 
bonds  for  a  new  courthouse  and  jail. 

Bids  will  be  received  until  3  p.  m.,lae  4. 
by   Board  of   Fire   Alasters,  Fire  Deptm 
Atlanta,    Ga.,    for   combined   automati  st 
automatic    and    manual    fire    alarm   V.$Ui»- 
central   office  equipment,   including  cs  s  mi 
areal    line  work    for   the  city. 

Illinois. 

^Bids  will  be  received  until  7  p.  i.  w^!' 
13,  by  Village  of  Odell,  111.,  for  adlional 
pumping  equipment.  .A.  W.  Joeut  is 
President   of  the    Board   of  Trustee 

•{•Bids  will  be  received  until  noc  V-' 
1.  by  J.  R.  Mc.Andrews,  Quarte-a- 
I-'ort  Sheridan,  111.,  for  furnishing  aiidt 
ering  at  Fort  Sheridan,  III.,  a  switc" 
transformers,  meters  and  miseellane* 
sortment  of  electrical  supplies. 

•{•Bids  will  be  received  by  L.  E.  ^J■ 
Commissioner  of  Public  Works,  (''• 
111.,  until  11  a.  m.,  April  30,  for  fu'^l; 
labe^r,    materials,    etc.,     necessary   t  t"" 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ct, 
k.  7 
idati 
iptin 


iver    and    erect    a    steel     smoke- 
in  diameter  and   115  ft.  high,  on 
IS    erected      at     the      Lake    \'iew 
station.  Montrose  and   Clarendon 


i:..'-!  ill  be  received  by  L.  E.  McGann, 
tier  of  Public  Works.  Chicago, 
Xpril  30.  for  furnishing  and  erect- 
icini>rary  steam  piping,  including  wa- 
heai'.  steam  separators,  pipe  littings, 
es.  }e..  necessary  to  connect  up  \o, 
impK  engine  and  two  600  hp.  turbines 
I  tn  temporary  boiler  plant  at  the 
e  VJv  pumping  station.  Cash  or  ccrti- 
ilii     for  $500     must  accompany    pro- 

11  be  received  hy  Charles  F.  Sey- 

marshal.   Chicago,   111.,   for   tur- 

■ibcr  required  by  the  department 

l)alance  of  the  year,  bids  oi)cned 

II  be  received  by  t'harles  1'.  Sey- 
marshal.  Chicago.  III.,  until  U 
2.  for  furnishing  the  department 
ngths  4-in.  suction  hose.  10  ft.  6 
I()  lengths  5-in.  suction  hose.  11 
'  lengths  4yi   suction  hose.   11   ft. 

I  or  certified  check  for  $200  must 
proposal. 

:ll  be  received  by  Mr.  Kay  I'al- 
IJectrician.  Chicago.  HI.,  until  11 
i  29.  for  furnishing  and  delixcr- 
Departnient  of  Electricity  40.000 
'i  B.  &  S.  gauge  rubber  insulated 
•  I  electric  light  cable.  No.  19  R. 
paper  insulated  lead-covered  lire 

as  follow:  26.450  lin.  ft.,  5  pair. 
<>f  10  pair.  14.265  ft.  of  15  pair, 
pair.  22.325  ft..  50  pair.  600  ft.  of 
ro  3  ill.  by  4  in.  25  ft.  steel  poles. 
4-in..  30  ft.  steel  poles.  Cash  or 
eck  for  5  per  cent  of  total  bid 
:;pany  proposal. 

is  the  lowest  bid  received  by 
'  iann.     Commissioner     of     Public 

ago,  III.,   for  furnishing  all  mate- 

iiols.  etc.,   necessary   to  construct. 

liver  a  Hoating  pile  driver,  exclu- 

^\ne.      boiler,    smokestack,     pulley 

which  will  be  furnished  by  the 
icted  in  place  by  the  contractor, 
\-   Connell  Dredge  &  Dock  Co.,  ."> 

St..  $4,200.    Bids  opened   .April   0. 

Iowa. 

II  be  received  until  •")  p.  m..  May  .0. 
f  Directors  of  the  Independent 
rict.   Sioux   Citv,   la.,    for   the   re- 

■    building  additions  to  and  instal- 

■■ystenis  and  plumbing  in  the  Hunt 

:■   buildings.      F.    E.    Colby.   Sioux 

I    IS  .-Vrcbitect.     T.  C.   Prescot't  is  Sec- 

I'J'  the  District. 

■'  "ill  be  received  until  2  p.  m..  May 
imissioner  of  Fisheries.  Depart- 
inmerce  and  Lab.or.  Washington. 
.jor  the  construction  of  a  biological 
a  ry  at  the  Fairport.  la.,  biological 
>1 

Louisiana. 

will  be  received  until  noon.  April  2-5, 

erection  of  any  one  or  of  all  of  four 

and   basement    brick   school   buildings 

Chirles,    La.      Plans    and    specifica- 

ay     be   seen   at   the   office     of    E.    S. 

Supt..    Lake   Charles.   La.,   or  at   the 

Favrot  &  Livaudais,  Ltd.,  .■\rchitects, 

ier  St..  New  Orleans.  La. 

will  be  received  until  3  p.  m..  Mav 
nnes  Knox  Taylor.  Supervising  Archi- 
easury  Department.  Washington.  D. 
an  electric  passenger  elevator  in  the 
'est  Office  and  Court  House.  Shreve-- 
i. 

s  will  be  received  until  i  p.  m..  May  0, 
(-1.  Turner.  Secy.,  Columbia.  La.,  for 
struction  of  a  school  building  in  ac- 
e  with  plans  and  specifications  pre- 
by   X.    A.   Kramer.      Magnolia.    Miss., 

Dock  Board  of  New  Orleans  is  plan- 
'  construction  of  a  new  wharf  L.WO  ft. 


long  and  210  ft.  wide  to  extend  from  the  low- 
er end  of  the  Dumser  wharf,  at  Elmira  St. 
The  wharf  will  cost  about  .^."intt.diifi  and  plans 
for  it  will  be  prepared  by  .\.  C.  Bell,  New- 
Orleans,  engineer  for  the  hi^ird. 

Maryland. 

•J»Bids  will  be  received  >nuil  1  p.  m..  .May 
15.  by  Lieut.  Col.  W.  t  Langfitt,  U.  S. 
Engineer,  Baltimore.  Md  .  for  dredging  in 
Wicomico    River.    Md. 

®The  Board  of  .Awards  ..f  Baltimore,  Md.. 
has  awardeil  the  contract  to  the  Marvland 
Dredging  Co..  Baltimore,  for  dredging  in 
connection  with  the  connnercial  wharf  and 
recreation  pier  at  the  foot  of  Broadway.  Be- 
tween l.SO.iiitii  and  l.")(t.iii)n  ou.  yds.  of  material 
are  to  be  taken  out  al  :t8  cts.  a  cubic  yard. 

Maine. 

Kids  per  ton  as  follows  were  received  bv  the 
U.  S.  engineer  at  Portland,  .Me.,  for  the  con- 
struction of  breakwaters  at  Isles  of  Shoals, 
Me.,  and  N.  11.,  the  estimated  quantitv  re- 
(luired  being  :U.(ii»n  tons:  The  Breakwater 
Co..  Philadelphia.  Pa,.  $l.f<:i;  P.  II.  Doven  Co., 
Portland.  Me..  $l.ii,S;  Rowe  Brothers  Co, 
Richmond,  Me.,  $I.2.S:  E.  S.  Belden  &  Sons, 
Hartford,  Conn.,  $1..|3;  Pigeon  Hill  Cranite 
Co.,  Rockport,  Mass.,  88  cts. 

Massachusetts. 

The  Easthampton  das  Co.,  Fasthampton, 
^lass.,  is  to  petition  the  State  Cas  and  1-Tectric 
Light  Commissioners  for  permission  to  in- 
crease its  capital  stock  by  $lliO.Oiiii,  the  pro- 
ceeds to  be  used   for  equipment  of  plant. 

Bids  per  cubic  yard  as  follows  were  re- 
ceived .April  IT  by  Col.  Frederic  V.  .Abbot,  U. 
-S.  engineer.  Boston.  Mass.,  for  rock  excava- 
tion in  Boston  Harbor,  the  estimated  quantity 
to  be  removed  being  78.T!)2  cu.  vds. :  Great 
Lakes  Dredge  &  Dock  Co.,  1118  Oliver  Bldg.. 
Boston.  Mass.,  $7..jil ;  Morris  &  Cumings 
Dredging  Co.,  17  State  St.,  New  York,  N.  Y.. 
$23.31):  John  B.  Breymann,  Toledo,  O.,  $10..-,0; 
Dalv  &  Hannan  Dredging  Co..  Ogdensburg, 
.N.  Y..  $8.87 ;  Eugene  Brevmann.  Toledo,  O.. 
$8,33  1-3;  the  Buffalo  Dredging  Co.,  Buffalo, 
N.  Y.,  $7.60;  Arthur  E.  Brevmann,  Toledo, 
$0.80. 

The  town  of  Manchester,  Mass.,  has  appro- 
priated $11,000  for  dredging  the  harbor.  Of 
this  $(!.00(i  will  go  to  the  state,  while  the  state 
will  add  $9,000  more  to  cut  a  new  channel 
across  Glasshead  flats.  100  ft.  wide  on  the 
bottom  and  with  fi  ft.  of  water  at  mean  low 
tide. 


Michigan. 

Bids  were  opened  .April  18  by  Lt.  Col.  C.  S. 
Riche.  U.  S.  engineer.  Grand  Rapids,  for  the 
extension  of  piers  at  South  Haven.  Mich  . 
Burk.  Smith  &  Nelson,  Muskegon,  Mich.,  at 
$93,(i8o,  being  the  low  bidders  and  probable 
successful  contractors.  The  work  includes 
dredging  and  placing  oak  and  hemlock  timber, 
bolts  and  stone. 

Greiling  Bros.  Co.,  Green  Bav,  Wis.,  at 
$12,840.  was  the  low  bidder  April  18  for 
dredging  at  South  Haven.  Manistee  and  .Ar- 
cadia harbors,  Mich.,  for  the  LI.  S.  govern- 
ment. This  bid  has  been  recommended  for 
acceptance. 

Minnesota. 

•J»nids  will  be  received  until  noon.  May 
9.  by  Lieut. -Col.  Francis  R.  Shunk,  Duluth. 
Minn.,  for  dredging  at  Superior  entry, 
Duluth-Superior    Harbor. 

Missouri. 

•J«Bids  will  be  receiveil  until  noon.  May  4, 
by  Maj.  E.  H.  Schulz.  C.  S.  Engineer,  Kan- 
sas City,  Mo.,  for  the  construction  of  14.- 
000  ft.  of  standard  revetment  on  the  Mis- 
souri River,  about  215  miles  below  Kansas 
City,  and  at  and  below   Rutland,  Mo. 

^•Bids  will  be  received  until  noon.  May 
22,  by  Maj.  E. '  H.  Schulz.  U.  S.  Engineer. 
Kansas  City,  Mo.,  for  the  construction  of 
12.000  lin.  ft.  of  standard  revetment  on  Mis- 
souri River,  about  31  miles  below  Kansas 
City  and  3  miles  below   Missouri   City.  Mo. 

4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


New  Jersey. 

4*Bids  will  be  received  until  8  p.  m..  April 
2!),  by  Board  of  Education  of  Summit.  N.  J., 
for  the  erection  and  comi)letion  of  a  4-room 
school  building  located  on  the  north  side  of 
Morris  .Ave.  Plans  and  specifications  are  on 
file  with  Cadv  &  Krug,  (iO  Union  Place,  Sum- 
mit,  X.   J. 

•{•Bids  will  be  received  until  8  p.  m.,  .April 
29,  by  the  Board  of  Education,  Lincoln 
school,  De  I'orest  .-Xve.,  Summit,  X.  J.,  for 
the  erection  and  completion  of  a  4-rooni 
school  building  at  the  north  side  of  Morris 
Ave. 

^Mids  will  be  received  until  8  p.  m.,  .April 
27.  by  Board  of  Education.  J.  Wallace  Hig- 
giiis.  District  Clerk,  Roselle  Park,  X.  J., 
for  the  construction  of  fireproof  primary 
school  building,  to  be  build  at  Roselle  Park, 
in  accordance  with  plans  and  specifications 
for  the  same,  prepared  by  Pierce  &  Bick- 
ford.  architects.  118-120  Lake  street.  Elmira. 
N.  Y.  Plans  and  specifications  are  now  on 
file  at  the  High  School  building  (Robert 
Gordon,  chairman  Building  Committee), 
and  at  the  ottice  of  the  architects.  Bids 
will  be  received  upon  general  contract, 
plumbing  and  electric  wiring. 

New  York. 

4«Bi(ls  will  be  received  until  2  i).  m..  May 
1,  by  S.  1.  Kimball.  General  Superintendent 
Life  Saving  Service,  Treasury  Department, 
Washington,  D.  C,  for  the  construction  of 
a  new  building  at  the  Moriches  Life  Saving 
Station,  Long  Island,  N.  Y. 

4*Bids  will  be  received  until  10  a.  m..  May 
7,  by  Constructing  Quartermaster,  Captain 
J.  C.  M C.Arthur.  Fort  Slocum,  N.  Y..  for 
furnishing  and  installing  equipment  at  the 
fort   for   coal    handling. 

®The  Durolithic  Co..  Buffalo,  X.  Y.,  has 
been  awarded  the  contract  at  $133,180  for  the 
construction  of  the  new-  cattle  building  at  the 
state  fair  grounds  at  Syracuse,  X.  Y.  The 
building  will  be  38i!x3(>2  ft.  over  all  and  will 
have  a  floor  space  of  (I0,-2oo  sq.  ft.  It  will  be 
built  of  concrete,  brick  and  steel  with  slate 
roof. 

Ohio. 

•}»Bi<ls  will  be  received  until  2  p.  m..  May 
16,  by  Lieut. -Col.  H.  Jervey,  U.  S.  Engineer. 
Cincinnati.  Ohio,  for  hire  of  four  dredging 
plants,  each  consisting  of  one  dredge,  one 
towboat  and  two  dump  scows. 

^Bids  will  be  received  until  noon.  May  6. 
by  Board  of  Education.  C.  W.  Handman. 
Business  Manager.  511  \Vest  Court  St..  Cin- 
cinnati, Ohio,  for  furnishing  the  necessary 
labor  and  material  for  certain  alteration's 
and  additions  to  a  number  of  school  build- 
ings throughout  the  city. 

Bids  as  follows  were  received  April  0  by 
Maj.  John  C.  Oakes,  U.  S.  Engineer,  Cincin- 
nati, O.,  for  reconstructing  in'concrete.  the  top 
of  Dam  N«.  8.  Muskingum  River,  at  Eagle- 
port,  O.,  (1)  standing  for  bid  of  G.  T.  Fogle 
&  Co.,  St.  Albans,  W.  Va. ;  (2)  for  bid  of 
Clifton  Bros..  Zanesville,  O. ;  (3)  bid  of  J.  A. 
Swingle  &  Co.,  Zanesville,  O. ;  (4)  bid  of 
James  Skene  &  Sons  Co.,  Huntington,  W.  Va. 

(1)  (2)  (3)  (4) 

Kxcavatlon,  5.000  cu.  .vds.$0.80  $0.70  $0.74  $0.70 

Cimcrete,   ,'>..')I.")  cu.   yds..   4.ri.i  3.70  4.7.')  4.S0 

Cement,    .'J.COfI    bbis 1.40  1.30  1.32  1.70 

Piling.  5.000  Iin.   ft 36  .40  .48  .80 

Timber,  75,000  ft.   B.M... 49.00  56.00  80.00  102.00 

Grand    totals 42,960  37.385  45.68S  51,143 

Emory  &  Eisenbrey.  chemical  engineers,  2 
South  l-")th  St.,  Philadelphia,  Pa.,  are  receiv- 
ing bids  for  the  new-  plant  of  the  North 
American  Chemical  Co.  at  Urbana,  O.  The 
biiilding  is  to  be  two  story  construction. 
117x32  ft.,  with  engine  and  boiler  room  and 
shipping  sheds  separate.  Bids  are  being  asked 
both  on  reinforced  concrete  and  brick  con- 
struction, also  on  the  necessary  equipment, 
100  h.  p.  slide  valve  engine,  two  1-2.")  h.  p. 
boilers,  pulverizers,   conveying  machinery,   etc. 

Oregon. 

Preliminary  plans  will  probably  be  completed 
early  in  May  for  the  proposed  improvement  of 

let  recently. 
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the  harbor  at  Astoria.  The  plans  will  provide 
for  a  system  of  wharves  with  slips  between 
Tongue' Point  and  Fort  Stevens,  including  the 
portions  of  Young's  Bay,  Young's  River  and 
Lewis  and  Clark  River,  where  the  harbor  line 
has  been  established.  The  whole  section  will 
contain  19  lineal  miles  of  docks.  P.  P.  Whit- 
ham  is  port  engineer  of  Astoria. 

D.  P.  Donovan,  Payette,  Idaho,  has  filed  an 
application  with  the  state  engineer  at  Salem, 
Ore.,  for  1,200  cu.  second  ft.  from  the  Clacka- 
mas River  between  Oregon  City  and  Portland. 
It  is  presumed  he  intends  to  develop  power 
for  use  in  Portland,  as  the  appHcation  says 
that  it  will  be  used  for  power,  manufacturing 
and  municipal  purposes.  According  to  applica- 
tion the  cost  of  developing  power  will  be 
$1,250,000.  It  is  intended  to  develop  15,000 
h.  p.  and  construct  two  pipe  lines  5%  miles 
long. 

Pennsylvania. 

•I«Bids  will  be  received  until  11  a.  m..  ^lay 
11,  by  Bureau  of  Yards  and  Docks,  U.  S. 
Xavy  Department,  Washington,  D.  C,  for  a 
pile  and  reinforced  concrete  pier  at  the 
navy  yard,   Philadelphia,   Pa. 

The"  People's  Light,  Heat  &  Power  Co.  of 
Shenendoah  and  Mahanoy  City,  Pa.,  is  to  re- 
construct the  present  Mahanoy  City  generat- 
ing station  into  a  large  sub-station.  Plans 
and  specifications  by  the  Scofield  Engineering 
Co.,  Consulting  Engineers,  .''ircade  Bldg.,  Phil- 
adelphia, are  in  progress  and  construction  will 
be  started  soon. 

Plans  and  specifications  are  being  prepared 
by  the  Scofield  Engineering  Co.,  Arcade  build- 
ing, Philadelphia,  Pa.,  for  a  substation  to  be 
built  at  Freeland,  Luzerne  County,  Pa.,  'jy  the 
Hnzleton  Electric  Light  &  Power  Co.,  of 
Hazleton,  Pa.  Contracts  will  be  awarded  soon. 
The  Philadelphia  &  Reading  Ry.,  Wm. 
Hunter,  chief  engineer,  Philadelphia,  Pa.,  is 
planning  to  improve  its  piers  at  Port  Rich- 
mond, Phikulelphia.  It  is  proposed  to  enlarge 
Pier  Xo.  18,  and  to  install  machinery  for 
handling  coal. 

Texas. 
•{•Bids  will  be  received  until  April  28  by 
Trustees  of  the  Colored  Carnegia  Lil)rary, 
Houston,  Tex.,  for  the  construction  of  a  2- 
story  brick  and  stone  building.  Plans _  and 
specifications  are  on  file  at  the  office  of  the 
Orgen   Real  Estate  Office,  4OIIV2   Milam   St. 

^Bids  will  be  received  until  4  p.  m..  May  1, 
by  Shiner  School  Board,  Louis  Trautwein, 
President,  Shiner.  Texas,  for  the  construc- 
tion of  a  2-story  brick  school  house.  Stephen- 
son &  Heldenfels,  Beeville,  Texas,  are  .Archi- 
tects. 

•J»Bids  will  be  received  until  noon.  May  13, 
hv  D.  C.  Smith,  Jr.,  City  Controller,  Houston, 
Tex.,  for  the  construction  of  a  2-story  and 
basement  addition  for  the  colored  high  school. 
.A.  Delisle,  Levy  Bldg.,  Houston,  Tex.,  is 
Architect. 

It  now  seems  probable  that  construction 
work  will  soon  be  under  way  on  the  rebuild- 
ing of  the  dam  across  the  Colorado  River  at 
.Austin.  The  City  Water  &  Power  Co..  Hart- 
ford, Conn.,  on  April  9,  secured  a  permit  to  do 
business  in  Texas  and  in  particular  to  "carry 
out  and  fulfill  in  all  respects  the  terms  of  the 
contract  made  between  the  city  of  Austin, 
Texas,  and  William  D.  Johnson  of  Hartford, 
Conn.,  under  date  of  Sept.  18,  1911,  which 
provides  for  an  enlarged,  more  efficient  and 
economical  water,  li.ght  and  power  plant  for 
the  city  of  Austin."  The  concern  is  capi- 
talized at  $200,000.  Its  Texas  headquarters 
will  be  located  at  .Austin,  with  Frank  S.  Tay- 
lor, the  engineer  in  charge  of  the  rebuilding 
plans,  as  the  state  agent. 

Wisconsin. 

•J-Bids  will  be  receiveil  until  2  p.  m.,  .May  0, 
by  Board  of  County  Supervisors,  Milwaukee, 
\\'is.,  for  necessary  labor  and  material  for  in- 
stallation of  the  heating  and  ventilating  sys- 
tem for  the  Milwaukee  County  .School  of 
.Agriculture  and  Domestic  Economy  in  the 
town  of  Wauwatosa  in  accordance  with  plans 
and  specifications.  Martin  Plehn  is  County 
Clerk,  Milwaukee,  Wis. 


Canada. 

^Bids  will  be  received  until  noon,  .April  30, 
bv  C.  O  Davidson,  Secretary-Treasurer,  Pub- 
lic School  Board,  Prince  Albert,  Sask.,  sep- 
arately and  bulk  for  the  various  works  in  con- 
nection with  the  construction  of  two  4-room 
brick  schools  to  be  erected  at  Prince  .Albert. 

^Bids  will  be  received  until  5  p.  m.,  May 
1,  bv  J.  R.  Dennis,  Secy.-Treas.,  Weston,  Ont., 
for 'the  different  trades  for  the  erection  of  a 
high  school  at  that  place.  Munro  &  Mead, 
140  Kingston  T^-n.',  t-.^-  ■-»,^  Ont.,  are  -Archi- 
tects. 
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CALLS  FOR  BIDS 


for   construction  work  in 
the    advertising    pages   of 
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52%.  of  our  subscribers  are  con- 
tractors and  these  include  three- 
fourths  of  the  leading  contract- 
ractors  of  the  United  States 
and  Canada. 

Our  advertising  columns  offer 
the  best  possible  means  of  reach- 
ing the  greatest  number  of  those 
interested  in  bidding  on  con- 
struction work. 


Rate  for  Proposal  Advertising  $2.40  an  inch. 

Copy  received  until  Monday  noon 

preceding  Publication  Day. 


HOW  TO    INSPECT 
CONCRETE 

is  told  in  a  series  of  classified  rules  in 
"CONCRETE  INSPECTION"  by 
Charles  S.  Hill.  These  rules  are  not 
mere  didactic  statements  of  what  to 
do.  They  tell  what  to  do,  how  to  do 
it  and  give  the  reasons  for  doing  it  in 
clear  and  precise  language  free  from 
technical  terms.  Following  the  sev- 
eral hundred  rules  for  inspection  of 
materials,  proportioning  and  mixing, 
form  work,  reinforcement,  placing 
concrete,  etc.,  are  standard  specifica- 
tions for  all  classes  of  concrete  work. 
This  book  is  the  only  complete  manual 
of  instructions  for  concrete  inspectors 
that  has  ever  been  published. 

Concrete  Inspection 

By  CHARLES  S.  HILL 

Cloth,  3ix6  ins.;   186  pages;  Illustrated. 
Price,  $1.00  net  postpaid. 

Myron  C.  Clark  Publishing  Company 

608  S.  Dearborn  Street,  CHICAGO 


"Mr.  Heid  en  reich'spocketbooki*  nearer 

the  ideal  than  any  on  the  same  subject 

heretofore  published." — Engineering  News. 

"Engineers'  Pocketboob  of  Reinforced  Concrete" 

By  E.  LEE  HEIDENREICH 

Flexible  leather,  4ix6J  Ins.,  374  papes, 

ltJ4  Illustrations.  %'i.Od  net,  postpaid. 

The    Myron    C.  Clark    Publishing    Co. 
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The  Essenci 
of  Engineer 
ing  Law 

The  gist  of  legal  opiniclon 
matters  of  e very-day  ite- 
rest  to  the  contrax^toiiyill 
be  found  in  compact  ,mi 
for  easy  reference  in 

THE  LAW  OF  CONTRa 


By  Alexander  Haring,  LL,, 
M.  Am.  Soc.  C.  E.,  Profesr 
of  Bridge  Engineering,  Nr 
York  University. 


Leading  cases  are  qu;ed 
at  length  with  dicta  ,nd 
decisions  from  score;  ci 
others. 


Cloth,  6x9  ins.,   510  page 
Postpaid  $4.00. 


The  Myron  C.  Clark  Pub  Co. 

608  S.  Dearborn  St.,  Chios 


"The  Book  is  to  be  Commeled' 

— Engineerint  'w 

This,  we  believe,  will  also  be  theverd  o 
who   study    "Cost     Keeping    and   Mac  : 
Engineering"  by  Halbert  P.  Gillette  and  c 
T.  Dana.    Many  young  engineers  will  fir  - 
knowledge  of  the  principles  of  cost  keei? 
enable  them  to  secure  a  position  witQ  cot  '■^- 
firms,  for  contractors  are  more  than  evei  '• 
the     advantages    derived    from     an      - 
knowledge   of   unit     costs.     But,    whe  r 
engineer  expects  to  be  employed  to  keep  : 
noc,  he  should  know  how  to  keep  them.    ; 
t  tie  common  practice  for  railway  engin" 
others  to  record  costs  of  work  done  by 
tractors,  so  as  to  insure  accurate  estii 
costs  of  similar  work  that  may  be  don 
future.    There  is  not  an  engineer,  thertt 
should  not  secure  a  copy  of  this  book, 
tains  360  pages  (6x9  ins.)  and  its  price  ;s  1  -  . 
postpaid.    Order  direct. 

The   Myron   C.  Clark   Publishii  Co 
608  S.  Dearborn  St.,    Chics 
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.•il  24.  1"1_'. 


ENGINEERING  &  CONTRACTING 


Practical  Books  for  Engineers  and  Contractors 


Hand  Book  o(  Cost  Data 

Now  odillon. 
Bv  H  P.  Gllleltc.  Eilltor-ln-Cbler  EnKloeerlnc  4  ContnictlnR.  M.  Am.  Soc. 

CE    SI.  Am.  Soo.  M.  E..  M.  Am.  I.  M.  E. 
Flexible  leather:  4JxT  Inches:  1S4I  pat;cs,  tllustratcil.    Price.  55.00  net.  jiosT- 

pald. 

Cost  Keeping  and   Management  Engineering 

Bv  H  P.  Gillette.  EdHor-ln-Chlef  Entrlnferliii:  tV:  Coittmctlnc.  -M.  Am.  Soc. 

C  E..  M.  Am.  Sue.  .M.  F...  il.  A.  I.  M.  E..  and  RIclmrU  T.  Dunn.  .M.  Am. 

Soc.  C.  E.,  JJ.  Am.  Soc.  E.  C  .M.  A.  I.  .M.  E. 
aolh.  tl9  Inches;  3S0  pases:  1S4  ttgures.    Price.  $3.50  net.  postpaid. 

The  Law  of  Contract 

By  Alexander  H.'»rlne.  C.  E..  L  L.  B..  L.  L.  M.  .\ttorney  and  Counsellnr- 
al-Law.  Professor  or  Bridge  and  Riilhvay  KiiRUieerinp.  N.  Y.  University. 
Mem.  Am.  Soc.  C.  E..  Mem.  \m.  Soc.  Enn.  Con. 

noth.  6x9  Inches;  510  pages.    Price.  $4.00  net.  postpaid. 
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Bricklaying  System 

By  Frank  B.  Gllbreth.  M.  Am.  Soc.  M.  E. 
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Cloth.  6x3  Inches;  330  pages.  73  bond  charts;  167  illustrations.     Price.  $' 
net.  postpaid. 

Field  System 

By  Frank  B.  Gllbr.  th.  M.  .\m.  Soc.  M.  E. 
Flexible  leather;  200  pages.  4^x7  Incbes     Price.  $3.00  net.  postpaid' 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  nooi 


LATERAL    SEWERS. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Auditor  of  the  city  of 
Mitchell,  S.  D.,  up  till  S  o'clock  p.  in. 
on  the  9th  day  of  May.  1913.  for  the 
construction  of  lateral  sewers,  including 
labor  and  material,  in  said  city  of  Mitch- 
ell, as  follows: 

Branch  "P,"  Sewer  District  No.  3 — 
Approximately  1,508  ft.  S  in.  pipe.  4  man- 
holes. 

Branch  "U,"  Sewer  District  No.  2 — 
Approximately  595  ft.  9  in.  pipe  and  733 
ft.   10  in.  pipe.  3  manholes. 

Branch  "W,"  on  boundary  line  between 
Sewer  Districts  Nos.  3  and  3 — Approxi- 
mately 410   ft.    of  10  in.   pipe.    1   manhole. 

Branch  "X."  Sewer  District  No.  4^ 
Apprcximately  732  ft.  S  in.  and  1S3  ft.  10 
in.  pipe.  3  manholes. 

All  complete  and  connected  with  exist- 
ing sewers. 

All  work  to  be  done  in  accordance  with 
plans  and  specifications  on  file  in  the 
office  of  the   City  Engineer. 

All  bids  must  be  accompanied  by  a 
certified  check  upon  some  solvent  bank 
in  the  city  of  Mitchell,  or  a  draft  made 
payable  to  the  treasurer  of  said  city,  in 
the  sum  of  5  per  cent  of  the  amount  of 
bid  to  insure  the  signing  of  the  contract 
and  furnishing  of  proper  and  acceptable 
bond  in  the  amount  of  40  per  cent  of 
contract  price  within  eight  days  from 
time  of  notification  of  the  .iward  of  said 
contract. 

The  city  reserves  the  right  to  reject 
any  or  all  bids. 

By    order    of    the    City    Council.      Dated 
at  Mitchell  this  10th  day  of  April.  1912. 
N.  H.  JENSEN. 
City  Auditor. 


STEEL     WATER     TOWER     AND 
TANK. 

Sealed  proposals  are  invited  and  will 
be  received  at  the  ofBce  of  the  Village 
Clerk,  Compton.  Illinois,  until  2  o'clock, 
p.  m..  May  10,  1912.  for  the  construction  of 
a  steel  water  tower  and  tank. 

Bids  must  be  accompanied  by  a  certi- 
fied check  in  the  sum  of  One  Hundred 
dollars  ($100.00)  to  be  forfeited  to  the 
Village  of  Compton  should  the  bidder  re- 
fuse or  neglect  to  enter  into  a  contract 
in  the  event  that  the  work  be  awarded  to 
him. 

Proposals  must  be  made  on  a  standard 
form  which  may  be  obtained  from  the 
Village  Clerk.  For  further  information 
address  .7.    S.    Archer.   Village   Clerk. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

CHARLES  BRADSHA-W. 
President    Village    Board,    Compton,    111. 


U.  S.  ENGINEER  OFFICE,  Kansas 
City.  Mo..  April  4,  1912. — Sealed  proposals 
for  the  construction  of  about  14.000  ft.  of 
standard  revetment  on  the  Missouri 
River,  about  215  miles  below  Kansas  City, 
and  at  and  below  Rutland,  Mo.,  will  be 
received  at  this  office  until  12  o'clock 
noon.  May  4.  1913,  and  then  publicly 
opened.  Information  on  application.  ED- 
•WARD   H.    SCHULZ.    Major,    Engrs. 


U.  S  ENGINEER  OFFICE,  CHICAGO. 
ILL..  March  26,  1912.  Sealed  proposals 
for  dredging  In  Calumet  Harbor,  111., 
will  be  received  here  until  10  a.  m.. 
April  26,  1912.  Information  on  applica- 
tion.    GEO.    A.    ZINN.    Lt.    Col.,    Engrs. 


TAMPA    BRIDGE. 

Contractors  experienced  in  bridge  con- 
struction are  invited  to  tender  sealed 
bids  for  the  construction  of  a  highway 
bridge  to  be  built  in  the  City  of  Tampa, 
Florida,  carrying  Lafayette  street  over 
the  Hillsboro  River,  in  accordance  with 
the  detail  drawings  and  specifications  on 
file  in  the  office  of  the  Board  of  Com- 
missioners of  Public  Works  of  Tampa, 
Fla.,  and  hereinafter  referred  to  as  the 
Board,  and  also  in  the  office  of  the  Con- 
sulting Engineers,  Messrs.  Boiler,  Hodge 
and  Baird,  149  Broadway,  New  York  City. 

Bids  will  be  received  by  the  Board  at 
their  office  in  the  City  of  Tampa.  Fla.. 
not  later  than  noon  of  Wednesday,  May 
7,  1912. 

A  certified  check  for  $3,000,  made  pay- 
able to  the  Board,  must  accompany  each 
bid.  Such  check  will  be  returned  to  the 
unsuccessful  bidder  immediately  after 
the  bids  are  opened,  and  to  the  success- 
ful bidder,  unless  he  fails  to  execute  the 
contract  within  ten  days  after  such  con- 
tract is  awarded  to  him. 

A  bond  satisfactory  to  the  Board  for 
the  sum  of  25  per  cent  of  the  contract 
price  will  be  required. 

All  bids  must  be  made  on  form  of  pro- 
posal, which  with  the  contract,  specifica- 
tions, and  bond,  can  be  obtained  on  appli- 
cation to  the  Clerk  of  the  Board. 

Bidders  can  secure  a  set  of  all  draw- 
ings for  this  work  by  depositing  $10  with 
the  Clerk  of  the  Board,  which  deposit  will 
be  returned  on  the  return  of  the  draw- 
ings. 

The  above  work  covers  two  reinforced 
concrete  earth  spans  of  S2  feet  clear  span, 
one  deck  Scherzer  rolling  lift  draw,  of 
two  wings  of  93  feet  span,  and  concrete 
retaining  walls  for  the  approach  to  this 
structure. 

The  City  of  Tampa  reserves  the  right  to 
reject  any  and  all  bids. 

CITY  OF  T.\MP.\, 
By    D.    B.    McKAY,    Chairman    Board      of 
Commissioners  of  Public  Work. 

Attest:  ALLEN  THOMAS,  Clerk. 
BOLLER,  HODGE  &  BAIRD, 
Consulting   Engineers. 


PUBLIC    HIGHWAYS. 

Sealed  bids  will  be  received  at  Paris. 
Tex.,  up  to  noon,  Tuesday,  May  21,  1912, 
for  the  entire  construction  of  40  to  48 
miles  permanent  rock  roads  and  bridges 
for  Precinct  1.  Lamar  County,  Texas.  De- 
tailed plans,  profiles  and  specifications  will 
be  on  file  on  and  after  April  20,  1912. 
Printed  copies  of  contract,  specifications, 
bond,  general  instructions  and  form  of 
tender  will  be  furnished  on  deposit  of  $5.00 
to  insure  safe  retudn  of  same. 

The  Board  reserves  the  right  to  accept 
that  bid  which  appears  most  advanta- 
geous to  them,  and  also  to  reject  any  and 
all  bids  or  parts  of  bids.     Address 

BOARD  OF  PERMANENT  ROAD 
COMMISSIONERS. 

W.   F.   GILL,   Secretary. 

M.    HANNAH,   Engineer. 


U.  S.  ENGINEER  OFFICE,  GALVES- 
TON, TEXAS.  April  18.  1912.— SEALED 
PROPOSALS  for  derdging  the  Houston 
Ship  Channel,  will  be  received  at  this 
office  until  12  m..  May  15,  1912,  and  then 
publicly  opened.  Information  on  applica- 
tion.    EARL  J.  BROWN.  Major.  Engrs. 


WATER-MAINS.       i 

Sealed  proposals,  endorsed  with  i  ,< 
tie  of  the  work,  will  be  received  thf 
office  of  the  City  Auditor  of  the  Cir  of 
Mitchell.  South  Dakota,  up  till  8  %,>, 
p.  m.,  on  the  9th  day  of  May,  19:  {„,. 
furnishing  the  material  for  and  ^n. 
approximately  2,410  feet  of  4-inch  -tteit 
main,  3,580  feet  of  6-inch  water-maand 
1.510  feet  of  10-inch  water-main  ah 
with  appurtenances  including  valviarj 
fire  hydrants,  and  also  for  37  tot  sb 
and  eight-inch  valves  to  be  plac  on 
old   mains. 

All  work  to  be  done  in  accordanc/vlth 
the  plans  and  specifications  now  i  ji^ 
in  the  office  of  the  City  Engineer  cjaia 
city. 

A  deposit  of  $5.00  will  be  requlrecror 
each  contractor  for  each  copy  c  tli- 
plans  and  specifications  furnished  .in, 
Deposit  fee  will  be  returned  upon  t  re- 
turn  of  the  said  copy  of  plans  and  ec 
fications  together  with  the  receipt  gjn 

All    bids    must    be    accompanied  ; 
draft  or  a  certified  check  upon  somsoi- 
vent  bank   in   the  City  of  Mitchell,    D 
in  the  sum  of  five  per  cent  of  the  aiun- 
of  bid,   to   insure   the  signing  of  thtoi 
tract  and  the  furnishing  of  a  propeii: 
acceptable   bond   in   the   amount  ofTt 
per  cent  of  the  contract  price  withitf 
days  from  the   time  of  notification  (tl: 
award   of  the   contract. 

The  City  Council,  reserves  the  rli  H 
reject  any  or  all  bids  or  to  reject  her 
part  of  the  proposal  or  bid. 

By  order  of  the  City  Council.  Dal  : 
Mitchell   this  10th  day  of  April,  191 
N.  H.  JENSI, 
City  Autoi 


DREDGE    DITCH   WORK 

Bids  will  be  received  by  Thoni  .' 
Johnson.  County  Surveyor,  at  his  Bi 
in  the  city  of  Mount  Vernon,  Indian  u 
to  two  (2)  o'clock  p.  m.,  of  the  twty 
ninth  (39)  day  of  April.  1912,  for  thewi 
struction  of  about  forty-five  (45)  mi  ' 
dredge  ditch  work. 

The  said  'Work  consists  of  the  reiv:i 
of  about  one  and  one-fourth  mlDio  ( 
cubic  yards  of  dirt;  and  the  cleai'ir  o. 
of  about  eleven  hundred  (1,100)  acr  of 
right  of  way.  The  said  work  to  beold 
by  the  cubic  yard,  and  the  bid  per  ya  t 
include  the  clearing  oft  of  the  rig';  o 
way.  Specifications  for  said  work  mi  I' 
had  by  applying  to  the  above  named  nn 
ty    surveyor. 


WATER   MAINS. 

Contract  fm-  the  water  mains  in  T- 
ton  (irove  will  be  let  April  25th  at  h: 
o'clock  p.  m.  Further  information  mi  b' 
had  at  the  office  of  Henry  H.  Dilg,  =' 
of  Bd.,  Morton  Grove.:  Edgar  Rosi'i 
County  Building,  and  J.  H.  Geweke  «' 
\V.    Washington   St.,   Chicago,  111. 


T'.  S.  ENGINEER  OFFICE,  Kn''- 
Citv.  Mo.,  .\pril  22.  1912.— Sealed  pre  *' 
als  for  constructing  about  12.000  (  "' 
standard  revetment  on  Missouri  h'\ 
about  31  miles  below  Kansas  City,  a ^ 
miles  below  Missouri  City,  Mo.,  ni,™ 
received  at  this  office  until  12  noon,  « 
23,  1912,  and  then  publicly  opened.  "• 
formation  on  application.  EDifVAKl"- 
SCHULZ.    Major,    Engineers. 


24.  1912. 


ENGINEERING    &    CONTRACTING 


0/ 


CALLS  FOR  BIDS 


'.late,  $2  40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SEWER. 
is  hereby  given,  that  the  Boanl 
iT    Improvements    of    the    City    of 
II,    Illinois,    will    receive   propo.sals 
until    the   hour   of     opening     th- 
is   hereinafter    set    forth,    for    th. 
tion    of    a    sewerage    system,     in 
iioe  with  the  plan.s  and   specitica- 
i.-refor  now  on  tile  in  the  oflfioe  ol 

Clerk  of  said  City. 
Aork    will    Include,    approximately: 

•  al  ft.  of  1,'i-inoh  sewer.  1,929  lineal 
ij-inch  sewer,  7.44.")  lineal  ft.  of 
sewer,  and  S.oSl  lineal  ft.  of  S-inch 
i.igether  with  the  necessary  man- 

iish  tanks,  etc. 

i'ida   or   proposals    shall    he    deliv- 

the    President    of    said    Board    of 
iiprovements  and  will  not  be  con- 

unless  accompanied  by  a  checK 
1  to  by  some  reliable  bank,  pay- 
thc  order  of  the  President  of  said 
if  Local  Improvements  in  his  olli- 
iclty.  for  not  less  than  10  per  cent 
iijgregate  of  said  proposal  or  bid. 

•  nt  for  said  improvement  shall  be 

or  in  local  Improvement  bonds 
Interest  at  the  rate  of  .'>  per  cent 
iim,  at  the  option  of  said  City. 
I'roposals  or  bids  shall  be  opened. 
•l  and  publicly  declared  by  said 
.t  a  meeting  thereof  to  be  held  In 

Council  chamber  in  the  City  Hall 
'  'ity  of  Hamilton,    Illinois,   at  the 

one    o'clock    p.    m.    on    the    30th 
.\pril.  A.   D.    1912. 
:i;ht  Is  reser\-ed  to  reject  any  and 

1   this  5th  day  of  April.  A.  D.  1912. 
XEAL  DOfGHEllTY, 
I  of  the  Board  of  Local  Improve- 

HIRAM  B.  KINKADE. 
V  1,1  the  Board  of  Local  Improve- 

R.  HATHEY. 
of  the  Board  of  Local  Improve- 


i.rmf.ilon.^. 


i.|,llii;.^ 


!    i.v     v.ithority    of   the   Common 
City  of  Milwaukee. 

Water   Works   Tunnel. 


■  the  Uepartment  of  Public  Works. 
.Milwaukee.  April   I.i,   1912. 
1  proposals  will  be  received  at  this 
itil    Wednesday.    May    Ir,,    1912,    at 
lock  a.  m..  for  furnishing  all  ma- 
md  doing  all   the   work   necessary 
.  ilred  to  construct  a  water  works 
'welve  (121  feet  in  diameter,  for  a 
of  appioximately    four   thousand 
leet   out    into     and      under      Lake 
n.  from  a  point  on  the  lake  shore 
enter  line  of  Linwood  avenue  ex- 
'>ne  lake  shaft,  including  connec- 
:id  steel  cylinders;  one  shore  shaft 
iudlng  two  (2)  gate  wells  and  all  con- 
ations, and  approximately  one  hundred 
d    fifty    (l.jO)    cubic    yards    of    rock    ex- 
vatlon.  according  to  plans  and  specifi- 
tions  on  file  in  this  office. 
Bidders  will  submit  separate  figures  for 
ing  the  following  branches  of  the  work: 
e  contract,   however,   will   be  let   to   the 
•vest  bidder  in   the  aggregate   for  doing 
of  the  work,  based  upon  the  estimated 
antities  given  in  the  specifications: 
First— A  price   per   lineal    foot   of  shore 
aft  complete,    including     two     (2)     gate 


•    l.<     und     all 
covers. 

Second — .\  price  per  lineal  f.ioi  of  brick 
tunnel   with   extensions  at    ilu-   shafts. 

Third — A  price  per  lineal  rout  of  hike 
shaft  complete,  including  steel  cylinders 
with   all    connections. 

Fourth — .\  price  per  cubl.'  yard  of  rocK 
excavation. 

Eifth— .\  price  per  lineal  fool  of  tunnel 
ir  concrete  were  to  bo  used  Instead  of 
brick   In   ring  of  tunnel. 

Work  to  be  completed  on  or  before  th" 
1st  day  of  May.  1914.  falling  In  which  th.; 
contractor  shall  pay  the  city  of  Milwau- 
kee as  lli|uidaled  damages  the  sum  of 
fifteen  hundred  i  $l,."iOM.O0)  dollars  for  each 
and  every  day's  delay  In  completing  the 
contract. 

Bonds  re<iuired  In  the  penal  sum  of 
$90,000,011.  or  In  lieu  thereof  the  bidder 
may  deposit  with  the  Commissioner  of 
Public  Works  the  sum  of  $45,000.00  i:i 
money  or  certified  check. 

In  case  bonds  are  submitted  with  bids, 
local  bondsmen  or  a  surety  company  au- 
thorized to  do  business  In  Wisconsin  will 
be  required,  said  bond  to  be  approved 
by  the  City  Attorney  as  to  form  and  ex- 
ecution before  being  presented  with  bid 
to  the  Commissioner  of  Public  Works. 
All  bids  must  be  stated  In  writing  and  in 
figures. 

All  moneys  deposited  will  be  returned 
to  unsuccessful  bidders  on  award  of  con- 
tract and  to  successful  bidder  when  con- 
tract is  entered   into. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

Bidders  are  required  to  submit  with 
their  proposals  the  method  they  intend  to 
adopt  in  carrying  out  this  work. 

Plans  and  specifications  will  be  fur- 
nished to  prospective  bidders  on  the  re- 
ceipt of  $10.00  as  a  guarantee  for  their 
safe  return. 

Signed. 

H.  E.  BRIG3S. 
Commissioner  of  Public  Works. 

Countersigned,   April    15.    1912. 

C.  P.  DIICTZ. 

Comptroller. 


PAVING. 

Auroni,    Illinois. 
Sealed  proposals  win  be  received  by  the 
Board     of     Local     Improvements,     until    2 
o'clock,   p.   m..   Friday,   .\pril  2Gth,   for  th.? 
consti'ucting    of    about    18,280    sq.    yds.    oi 
asphalt    pavement    and    13.610    lln.    ft.    of 
combined    curb    and    gutter.      Work    em- 
braces   five    different    Improvements,    and 
separate  bids  must  be  considered  on  each. 
MYRON  .1.  TAUBLE. 
City   Engineer. 


U.  -S.  ENGINEER  OFFICE— Duluth, 
Minn.,  April  9,  1912.  Sealed  proposals 
for  dredging  at  Superior  Entry.  Duluth- 
Superlor  Harbor,  will  be  received  .at  this 
office  until  noon.  May  9.  1912.  and  then 
publiclv  opened.  Information  on  applica- 
tion. FRANCIS  R.  SHUNK.  LT.,  Col., 
Engrs. 


GRADING   AND    PAVING. 

Sealed  proposals,  endorsed  with  the 
title  of  the  work,  will  be  received  at  the 
office  of  the  City  Auditor  of  the  City  of 
Mitchell.  S.  D.,  up  tin  8  o'clock  p.  m.. 
on  the  9th  day  of  May,  1912.  (or  the 
grading  and  paving  of  the  following 
streets  and  avenues  with  reinforced  con- 
crete pavement: 

Main  St.  from  Railroad  St.  to  within 
Hij  ft.  of  the  Chicago.  St.  Paul,  Minne- 
apolis &  Omaha  Ry.  Co.'s  track.  2. 909 
lln.   ft.,  approximately  19,2!>3  sii.   yds. 

First  .\.ve..  2nd  Ave..  3rd  Ave.,  4th 
.We.  and  5th  Ave.  from  the  cast  line 
of  the  alley  between  Main  and  Rowley 
Sts.,  cast  to  the  west  line  of  the  alley 
between  Main  and  Lawler  Sts..  approxi- 
mately 2S4  lln.  ft.  or  1.326  sij.  yds.  on 
each  of  the  said  avenues. 

A  separate  bid  for  each  street  and 
avenue  above  named  must  be  made  and 
no  bids  will  be  considered  unless  so 
made. 

All  work  Is  to  be  done  in  accordance 
with  the  plans  and  specifications  now 
on  file  In  the  office  of  the  City  Engineer 
of  said   city. 

-■V  deposit  of  $5  will  be  required  from 
each  contractor  for  each  copy  of  plans 
and  specifications  furnished  him.  De- 
posit fee  will  be  returned  upon  the  re- 
turn of  the  said  copy  of  plans  and  speci- 
fications together  with  the  receipt  given. 

.\ll  bids  must  be  accompanied  by  a 
certified  check  upon  some  solvent  bank 
in  the  city  of  Mitchell,  or  a  draft  made 
payable  to  the  city  treasurer  of  said  city 
In  the  sum  of  5  per  cent  of  the  amount 
of  the  bids,  to  insure  the  signing  of  the 
contracts  and  the  furnishing  of  proper 
and  acceptable  bonds  In  the  amount  of 
40  per  cent  of  contr.ict  prices  within  ten 
days  from  the  time  of  notification  of  the 
award  of  the  contract. 

The  City  Council  reserves  the  right  to 
re.icct  any  or  all  bids. 

By    order  of   the    City   Council.-    Dated 
at  Mitchell  this  10th  day  of  April.  1912. 
N.   H.  JENSEN. 
Clty_jAudltor. 


ooa  )b^w  CaX(Ll(3Q  Co  co>vjiiit  uKcK 
Philadelphia  Book  Co. 

17  S.  Niolh  Street  Phlladelpbla.  r*. 


Proposal  Advertising 


■IN- 


Engineering  &  Contracting  Pays 


Proposal  Advertising 

in  Engineering-Contracting  pays, 

Its  news  to  the  contractor  west  of 
Pittsburg  is  at  least  24  hours  fresher 
than  New  York  papers, 

$2.40  an  Inch 
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Greatest  Strength  and  Durability 

combined  with  the  most  improved  mechanical 
design  is  the  principal  reason  why  the  most 
extensively  used  grader  is  the 

Western  Elevating  Grader 

A  lifetime's  experience  in  the  manufacture  of  the  largest  line 
of  earth  and  rock  handling  machinery  has  given  us  the  facilities 
to  develop  our  elevating  grader  to  the  highest  standard. 

The  most  perfect  development  of  a  graderingeneral  construc- 
tion, it  also  possesses  the  distinctive  features  of  direct  draft  from 
king-bolt  to  plow,  no  strain  on  main  frame,  four  adjustments 
of  plow,  automatic  belt  tightener,  and  malleable  bearings  to 
carrier  rollers,  and  having  greater  strength  than  any  other 
grader  of  equal  capacity.  Built  in  three  sizes.  Most  of  the 
largest  contractors  use  them. 

Western  Wheeled  Scraper  Company, 


Write  for  our  catalog  on  "Earth  and  Rock  Handling  Machiner>',"  describing  th 
most  extensive  line  of  machinery  for  these  purposes  made  by  any  concern. 


Aurora,  111 


SOLVED  AT  LAST— A 

Mule  Collar 

\\ade  rOr  Hursc^  also 

Extra  Heavy  Construction 

Curled  Hair  Face 

Double  Extra  Heavy  Leather 

All  Russett 

18'.>  Draft 

Graders  Harness,  Collars  and 
equipment  our  specialty. 

Write  for  prices 


Foster-Helmreich-Wagaer  Harness  Co., 


1330  Main  St. 
KANSAS  CITY.  MO. 


When  Making  Estimates 

the  careful  study  of  the  method  used  and  costs  in- 
curred by  others  on  similar  work  is,  of  course,  essen 
tial  for  economy  and  exactness. 

Gillette's  Hand  Book  of  Cost  Data  (seconc 
edition)  devotes  nineteen  hundred  pages  to  classify- 
ing and  setting  down  the  best  a\-ailable  records  oi 
this  character,  relating  to  earth  and  rock  exca\-ating 
roads  and  pavements,  masonry,  concrete,  waterworks, 
sewers,  timberwork,  buildings,  railways,  bridges  and 
culverts,  steelwork,  engineering  and  surveying,  etc. 

The  price  is  five  dollars,  postpaid. 
The  Myron  C.  Clark  Publishing  Co.,  Chicago 


f 


f? 


MALE  HELP 

OF  ALL  KINDS 

Furnished  Free 


DO  VOU  WAINT  AINV  ?  , 

I 

Apply,  Writfe,  Wire  or  Phone  to  the  Old  Reliahle 

KOENIG^S  LABOR  AGENCIES 

612  Walnut  Street  507  Bluff  Street  65  Poplar  .Avenue  107  N.  Main  Street 

ST.  LOUIS         KANSAS  CITY         MEMPHIS         LITTLE  ROCK 


Phone  .Main  2766 


Phone  Main  796 


Phone  Main  4532 


Old  Phone  1352 


PETER  E.  MEAGHER 

Railway,  Mining  and  Contractors'  Equipment 
New  and  Second  Hand 

No.  409  WEST  MICHIGAN  ST. 

Warehouse  and  Yards: 

Railroad  St.  and  10th  Ave. 

DULUTH,  MINN. 


PETER  E.  MEAGHER 

LABOR    AGENT 
Male  help  furnished  to  employers  free  of  charfe 

One  man  or  a  carload 
Send   us    a   trial    order 

No.  409  WEST  MICHIGAN  ST. 
DULUTH,  MINN. 
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Clark   I'uhllshlng  Co. 


,e  rrigation  Works  of  the  Canadian 

Pacific   Railway. 

■     ;;   wo^k^  of   the   United    Stales 
~   rvicc  have  become  justly  fam 
:  .:>  and  boldness  of  the  structures 
they    are    perhaps     unequaled.     Be- 
•'.iis  structural  distinction   they  loom 
:ig   the   tasks   being   carried   out   by 
ts  for  public  benefits.    It  is  instruct- 
'  .  therefore  that  just  outside  United 
ritory    an    irrigation    system    which 
in  almost  as  great   an  area   of  wild 
11  all  the  projects  of  our  Reclama- 
ic  is  being  constructed  by  a  private 
:i.      We    refer    to    the    Bow    Valley, 
rigation  works  of  the  Canadian  Pa- 
.vhich  are  described  in  another  col- 
.lis  issue.    The  description   by   Chief 
\.  S.  Dawson  leaves  little  to  be  add- 
ing the  general  structural    features 
:rp05c  and  extent  of  these  Canadian 
heir    work    among   great    irrigation 
nts.  however,  merits   the   public  no- 
»c  give  them  here. 

:iadian  Pacific  works  alone  are  suf- 
ij    to    r,-ink    Western    Canada    among    the 
\  irrigation  countries.    These  works,  how- 
are  only   one   among   several,   although 
ire  by  far  the  largest.    As  an  example  of 
other  private  projects  reference  may  be 
to  the  works  described  in  our   issue  of 
10,    1912,    which    will    carry    water    to 
than  300.000  acres.     Two  features  of  the 
lian  Pacific  works  which  deserve  empha- 
as  the   completeness   of   the   distribution 
n   and    the    very    successful    disposal    to 
rs  of  the  land  being  put  under  irrigation, 
distribution  system  is  so  constructed   as 
liver  water  to  the  boundary  of  each  farm 
nf  80  or  160  acres.    The  only  ditch  work 
n  the  farmer  is  that  on  his  own  land.  .\Iso 
arm  iriay  at  any  time  be  put  under  irriga- 
without  resoect  to  the  occupation  of  adja- 
fanns  or  the  dispositions  of  their  owners. 
)tless  this   feature  besides  bringing  econ- 
s   in   construction,   has   been    a    factor    in 
ring  about  the   remarkable  success  which 
been  had  in  disposing  of  land  to  settlers. 
^y.  nearly  one-half  of  the  area   to  be  ir- 
ed  by  the  completed  works  has  been  taken 


un  by  settlers.  This  record  has  not  been  the 
lesult  of  chance,  but  has  been  systematically 
worked  for  by  a  publicity  and  sales  organiza- 
tion reaching  all  over  .Xmcrica  and  Europe. 
.\ltogether  the  irrigation  work  of  the  Cana- 
dian Pacific  Railway  is  deserving  of  attention 
for  a  varietj'  of  reasons 


Why  Engineers  Should  Keep  in  Touch 
With  Colleges  of  Engineering. 

The  practicing  graduate  engineer  who  pos- 
sesses a  broad  interest  in  the  standing  of  his 
profession  should  retain  an  active  interest  in 
engineering  education.  The  problems  of  tech- 
nical instruction  are  such  that  the  best  thought 
in  the  profession  is  required  in  their  solution. 
.\  successful  working  out  of  these  problems 
will  require  the  e.xchange  of  ideas  between 
the  engineer  and  the  professor  of  engineering. 

The  present  tendency  of  the  graduate  engi- 
neer is  to  get  entirely  out  of  touch  with  the 
professors  in  the  institntiun  of  which  he  is  a 
graduate  as  well  as  all  other  institutions.  In- 
cidentally, this  fact  forms  the  basis  for  ex- 
planation of  a  point  which  often  has  been 
discussed  in  relation  to  the  supply  and  de- 
mand for  engineers.  The  professors  say  they 
have  requests  for  more  men  than  they  can 
graduate.  .'\t  the  same  time,  it  is  well  known 
that  engineers  often  are  out  of  work  and 
are  forced  to  hunt  for  positions.  We  are 
speaking  now,  of  course,  of  men  only  a  few 
years  out  of  college.  There  is  an  apparent 
inconsistency  between  the  statement  of  the 
professors  and  the  conditions  existing,  and  in 
view  of  the  condition  the  professors  have  been 
criticised  for  the  statement.  The  explanation 
is  simply  that  the  -professors  do  not  know- 
how  or  where  to  reach  their  graduates  when 
attractive  positions  are  to  be  filled.  It  is  not 
an  uncommon  thing  to  sec  from  one  to  a 
half  dozen  letters,  asking  for  men.  posted  on 
the  bulletin  board  of  the  professor  of  engi- 
neering. Usually  a  note  is  added  by  the  pro- 
fessor to  each  letter  asking  undergraduates  for 
the  names  and  addresses  of  any  known  grad- 
uates who  might  be  interested  in  the  positions 
oflfered.  Often  the  men  who  might  be  inter- 
ested cannot  be  located  .it  the  moment  and 
the   professor   is   forced   to   reply   that    he   has 
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no  graduate  to  consider  the  position.  This 
condition  long  has  existed  and  should  have 
been  understood  long  ago.  However,  less 
than  a  year  ago  a  prominent  engineering  jour- 
nal stated  that  the  editors  could  not  under- 
stand why  professors  continued  to  say  that 
they  had  a  demand  for  graduates  which  ex- 
ceeded the  supply  while  at  the  same  time  so 
many  young  engineers  were  looking  for  work. 
The  apparent  inconsistency  is  explained  by 
the  fact  that  graduates  get  out  of  touch  witli 
the  professors  almost  immediately  after  leav- 
ing college,  and  cannot  be  found  when  wanted. 
From  a  selfish  point  of  view  alone,  then,  the 
graduate  would  do  well  to  keep  in  touch  with 
his  professors  for  at  least  five  years  after 
graduating. 

However,  it  is  not  of  the  selfish  point  of 
view  of  which  we  wish  to  speak,  or  of  the 
young  engineer,  or  of  the-  benefits  to  be  de- 
rived by  the  practicing  engineer  who  main- 
tains an  interest  in  his  college,  but  of  the  ben- 
efit to  the  institution  arising  from  this  inter- 
est ;ind  cnnse(|iicntly.  of  the  ultimate  benefit  to 
the  engineering  profession. 

.\ny  active  minded  engineer  must  have  ideas 
and  theories  relating  to  engineering  educa- 
tion. Much  good  to  his  college  would  result 
if  he  would  take  the  trouble  to  crv'stallize  such 
ideas  and  oflfer  them  as  suggestions  to  a 
teacher  of  young  engineers.  Such  ideas  need 
not  relate  to  changes  in  the  course  of  study 
oflfered,  but  preferably  should  relate  to  meth- 
ods of  teaching  whereby  the  most  instruction 
could  be  derived  from  the  course  now  in 
vogue.  Some  features  of  a  study  should  be 
given  more  prominence  than  others,  some 
phases  of  a  subject  should  be  handled  by  the 
lecture  method,  others  by  the  laboratory  meth- 
od, and  others  by  recitations  including  the 
usual  examinations.  Where  do  graduates 
show  weakness,  where  strength  in  knowledge 
of  subjects  studied  and  presumably  mastered? 
On  such  points  the  employing  engineer  surely 
would  be  .able  to  give  the  profes.sor  data  on 
which  to  base  changes  in  methods  of  instruc- 
tion and  on  which  he  could  measure  the  effi- 
ciency of  his  plant. 

When  an  engineer  designs  a  structure,  a 
waterworks  'vstem.  or  any  other  engineering 
work,  he  alwj;. s  has  an  opportunity  to  observe 
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the  operating  results  of  his  work,  litis  en- 
ables him  to  do  better  work  the  next  time 
from  the  experience  he  has  gained.  The  pro- 
fessor is  not  favored  by  a  condition  analogous 
to  this.  He  turns  out  liis  finished  product, 
the  graduate,  and  often  never  finds  out  what 
attainments  led  to  the  success  or  what  deficien- 
cies of  knowledge  or  methods  of  study  and 
thought  contributed  to  the  graduate's  failures. 
On  these  latter  points  the  employing  engineer 
has  much  data,  and  should  offer  them  for 
what  they  are  worth  to  the  professor.  It  is 
believed  that  professors  would  receive  such 
suggestions  in  the  same  broad-minded  spirit 
in   which   they  should  he  offered. 

The  close  relation,  which  should  be  main- 
tained lietween  the  college  and  student  for  the 
first  five  year?  following  graduation  for  the 
Iieuefit  of  the  student,  should  be  continued 
thereafter  for  the  benefit  of  the  engineering 
college  and  the  engineering  profession. 


Common    Faults    in    Photographs    Se- 
lected to  Illustrate  Technical 
Articles. 

Good  illustrations  for  technical  articles  al- 
ways are  desirable.  They  add  to  the  appear- 
ance of  an  article,  lighten  up  the  printed  page, 
and.  what  is  of  greater  importance,  they  con- 
vey ideas  of  methods  and  conditions  wdiicli 
could  not  be  so  concisely  presented  by  de- 
scriptive matter.  These  points  doubtless  will 
be  conceded  by  any  reader  or  writer  who  has 
given  the  matter  thought.  Writers,  however, 
seldom  etuploy  sufficient  care  in  the  selection 
of  views  to  make  them  of  most  value  as  illus- 
trations. 

Editors  find  that  many  jjliotographs  whicli 
accompany    contributed    articles    must    be    re- 


jected because  they  do  not  show  anything  in 
sufficient  detail  to  justify  their  publication. 
The  mistakes  made  in  taking  pictures  on  a 
construction  job  may  be  divided  into  two 
general  classes,  namely,  uninteresting  things 
are  photographed,  and  interesting  things  when 
photographed  often  are  crowded  into  a  cor- 
ner of  the  picture  and  blended  with  the  dis- 
tant landscape,  while  the  foreground  of  the 
view  is  rilled  with  an  object  or  objects  of  no 
interest  whatever.  Two  examples  will  be 
given   to   illustrate  the  points   just   mentioned. 

As  an  example  of  uninteresting  things 
which  are  photopraphed  and  sent  in  with  con- 
tributed articles  elevated  water  tanks  on  steel 
trestles  may  be  mentioned.  These  tanks 
are  so  common  and  so  much  alike  in  the  gen- 
eral views  which  are  readily  photographed 
tliat  a  journal  addressed  to  engineers  and  con- 
tractors will  seldom  find  such  views  acceptable 
fnr  imldicatiou.  Notwithstanding  this  fact, 
which  nmst  be  apparent  to  all,  practically 
every  article  on  waterworks  offered  to  this 
journal,  on  jobs  where  elevated  tanks  were 
erected,  is  accompanied  by  an  excellent  view 
of  the  equally  excellent  tank.  Such  pictures 
lack  the  eleiuent  of  novelty,  are  therefore  un- 
interesting, and  must  be  rejected.  All  stand- 
ard machines,  tools,  and  forms  of  construc- 
tion wdiich  are  familiar  to  all  must  be  included 
in  this  class  of  uninteresting  things  from  the 
present  point  of  view. 

As  an  example  of  the  manner  in  which  in- 
teresting features  often  arc  pushed  aside  to 
make  room,  apparently,  for  objects  of  no  iit- 
terest.  the  view  of  a  crushing  plant  recently 
submitted  may  be  luentioned.  The  arrange- 
ment of  the  plant,  as  stated  in  the  text,  held 
some  features  of  interest  which  were  worth 
showing.  How.ever,  a  studv  of  the  view  showed 
tliat   in    reducing  it  to  the   width   of  two  col- 


ums,  .J  ins.,  the  cut  would  be  divid 
li)ws  along  its  long  dimension:    Onet 
wagon  2VL'  ins.,  distant  cathedral  1'/^ '"' '"^ 
crushing  plant  and  appurtenances  1  '  """* 

Editors    appreciate    the    fact   that 
cases  such  views  were  not  taken  foi 
pose  of  illustrating  technical  article 
the  records  of  the   engineer  or  com 
the  job.     In  general,  however,  the  sai 
pies    apply   to    both   cases.     The  U,. 
views  on  a  job  which  are  to  be  phouV! 
is  a  matter  of  more  than  incident;il  inL,    j 
importance,  and  should  be  given  coiii     • 
consistent    with    the    value    of   goodfrt"™, 
records.  '"' 
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An     Example     of     an     Old    (ncrete 
Sewer. 

In  this  issue  we  publish  an  illustron 
description  of  a  concrete  pipe  sew  j 
was  in  use  for  at  least  40  and  pmbl  r 
years  in  the  Chicago  stockyards.  ,5.,' 
is  in  good  condition  and  the  greatepo' 
of  it  will  be  put  in  service  again  \ 
manent  improveinent  now  being  builij 

Among  other  concrete  sewers  wfi 
been  used  for  many  years  may  be  rjti, 
a  considerable  part  of  the  system  inHf 
Brooklyn,  N.  Y.  This  system  com;s 
400  miles  of  concrete  sewers,  some  ^ 
were  installed  50  years  ago. 

South  Bend.  Ind.,  has  several  m, 
sewers  some  of  which  are  30  years  c 
hart,  Ind.,  has  about  4,000  ft,  of  3(i. 
Crete  pipe  which  were  laid  in  1883  and-e 
in  service.  The  city  of  Allegheny,  i. 
13  concrete  sewers  between  1872  a  ' 
These  are  all  in  service  at  the  prest 
and  the  pipe  is  hard  and  sound. 


GENERAL    ARTICLES 


Some  Striking  Reductions  in  Costs  Ef- 
fected by  the  Piece  Work  System. 

Our  readers  will  not  have  forgotten  the  de- 
rision that  greeted  the  statement  of  Mr.  Bran- 
deis  that  railways  can  greatly  reduce  operat- 
ing and  maintenance  costs  by  a  more  thorough 
application  of  the  principles  of  scientific  man- 
agement. At  the  time  the  snort  of  indignation 
at  the  suggestion  was  loudest,  we  remarked 
that  already  several  railways  had  applied  cer- 
tain of  the  laws  of  scientific  management  with 
marked  success,  and  that,  in  due  season,  the 
results  would  be  made  public.  In  the  Electric 
Railicay  Journal,  Apr.  6,  is  an  excellent  ar- 
ticle descriptive  of  the  methods  and  results  of 
applying  unit  timing  and  piece  rate  payments 
in  the  car  shops  of  the  Interborough  Rapid 
Transit  Co.,  which  operates  the  subways  and 
elevated  roads  in  New  York  City. 

The  result  has  been  to  cut  the  lalior  cost 
of  car  maintenance  fully  one-third,  and  to  in- 
crease the  wages  of  the  workmen  more  than 
one-third.  In  many  classes  of  maintenance 
work  the  output  of  the  men  has  been  more 
than   doubled. 

To  those  who  have  themselves  applied  scien- 
tific piece  rate  and  bonus  systems  of  payment, 
there  is  nothing  unexpected  in  such  a  result, 
but  we  venture  that  this  striking  object  les- 
son given  by  a  large  company  in  the  railway 
world  will  cause  a  rattling  of  old  bones  such 
as  has  rarely  been  heard  before. 

The  following  are  soine  of  the  statements 
in  the  article  above  mentioned : 

The  result  of  the  introduction  of  this  piece 
price  was  to  reduce  the  cost  of  -stripping  and 
trimmlnK  [cars]  to  approximateiy  40  per  cent  of 
the  cost  existing  under  day-work  payments, 
notwithstanding  that  the  wages  of  the  workmen 
were    increased    about    40    per    cent. 

The  introduction  of  these  [piece  work]  prices 
[for  equipping  motor  cars]  effects  a  saving  in 
labor  costs  amounting  to  41  per  cent  for  con- 
duit and  pipe  work,  49  per  cent  for  electrical 
work  and  .")2  per  cent  for  carpenter  and  ma- 
chinists'  work. 


The  Interborough  Co.  has  adopted  two  meth- 
ods of  payment,  one  being  a  straight  piece- 
work and  the  other  a  bonus  method.  For 
simple  routine  operations  that  can  be  analyzed 
accurately,  payments  are  invariably  made  by 
the  piece.  For  complicated  operations  in  which 
the  elements  of  cost  differ  considerably  on 
different  jobs,  a  bonus  system  of  payment  is 
used.  Car  cleaning,  motor  wiring,  installation 
of  new  equipment  on  cars,  etc.,  are  paid  for 
by  a  bonus  system. 

Both  systems  of  payment  h,-ive  one  impor- 
tant element  in  cominon :  They  are  based 
upoii  unit  timing  with  a  stop  watch.  Each 
"job"  is  analyzed  into  its  elementary  opera- 
tions, and  an  average  workman  is  timed  re- 
peatedly on  each  operation  until  a  fair  average 
time  for  each  operation  is  obtained.  Then, 
based  on  this  unit  timing,  a  "key"  price  is  as- 
signed to  each  operation.  A  summation  of 
the  products  of  the  "key"  prices  by  the  num- 
ber of  operations  gives  the  piece  price  for  the 
given  job.  An  illustration  will  suffice  to  indi- 
cate the  method  of  arriving  at  "key"  prices  and 
piece  prices. 

In  the  probletTi  of  determining  the  piece 
price  for  stripping  a  subway  motor  car  of  a 
certain  type,  it  was  found  that  1,318  wood 
screws  must  be  taken  out.  While  the  screws 
varv  in  length,  stop  watch  timing  disclosed  the 
fact  that  the  size  of  the  screw  does  not  ap- 
preciably affect  the  time  of  removing  it,  for 
most  of  the  time  is  spent  in  the  initial  effort 
of  starting  it.  The  location  of  the  screw, 
however,  does  affect  the  time,  screws  for  seat 
backs,  for  example,  being  much  more  difficult 
of  access  than  screws  for  sash  locks. 

The  time  of  the  operation  of  removing 
screws  of  each  class  includes  also  the  time  oi 
removing  the  piece  held  by  the  screws,  where 
the  piece  is  small,  but,  where  the  piece  is 
large— a  window  sash,  for  example— a  separate 
time  for  removing  that  piece  is  ascertained. 
To  the  actual  time  of  removing  screws  and 
pieces,  is  added  33%  per  cent  to  provide  for 
rests;    or    the    equivalent    is    accomplished    by 


adding  one-third  to  the  hourly  ratef 
If  the  hourly  rate  of  carpenter  pay  i'.'A 
then  the  actual  time  per  piece  is  nii; 
by  one-third  more  than  24  cts.,  or  3;t- 
get  the  piece -price,  thus  providing  fca 
period  equal  to  one-third  the  time  car 
work. 

The  following  is  a  condensed  sum'r- 
the  piece  price  of  stripping  a  certain'-p^ 
subway  car: 

Items  Removed.  Cfnts 

28  window  sashes  at  0.43  ct ' 

2  signal   cards   at    2.60   cts 

LOSS  sash     screws     and     other    screws  t 

0.045  ct : 

54  sash  rod  screws  and  other  screws^ 

0.08    ct</>..-.: 

ITfi  door  and  seat  screws  at  0.12  of. 

Total   piece   price 

The    nearest    whole    cent    is   taken  ; 
"piece  price,"  so,  in  this  case,  the  pie^  f 
would  be  92  cts.  for  stripping  the  ca 
"key"   prices   in    the    above   example  ;  ' 
ct.  for  window  sashes,  2.60  cts.  forsignru 
etc.     As  above  stated,  this  piece  price  jn 
of  workmen  engaged   in  car  stripping  > 
suited   in  decreasing  the  cost  to  the  cio 
by  40  per  cent,  and  increasing  the  woiu... 
income  by  40  per  cent. 

The  foregoing  is  an  illustration  of  ihiif-- 
work  pricing  where  only  manual  labo  s 
volved.       An     illustration    of    machiiuu 
pricing  will  next  be  given,  a  car  sill  bis 
lected  for  illustration. 

A  wooden  end  sill,  3x12  ins.  x  8  ft  mi 
be  perforated  with  20  holes  and  niu:  ii 
four  "gains"  cut  in  the  side.  The  tot::>i 
price  for  the  labor  on  the  sill  is  as  i" 
based  on  an  hourly  rate  of  36  cts.: 

Item.  ems. 

22  ft.  B.  M.  dressed  in  a  planer  at  0.04  et  '" 

Cut  to  length  with  cross-cut  saw • 

Laying  out  with  templet ' 

Boring  holes  with  machine - 

Gaining,  4  gains 

Sawing    ends   with    hand    saw 

Total   11 
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ct.  price  of  boring  the  20  holes  is 


I  lis 


Cents. 

handled  at  0  033  a     0.7^6 

,20  holes)  at  0.01  ct..........  O.bbO 

shifts  (6-ln.)  at  O.OSo  ct....  O.o2» 

^it  0.02  ct 0.060 

;.::t  at  0.26  ct 0.2b0 

oring  price 2.2al 

ct.  price  for  cutting  4  gains  is  es- 
follows : 

Cents. 


i.jlhani 
jll.OG 
itijnal 


andled.  at  0.033  ct 0 


0.720 
rial"  smfts,"  at  0.06  ct •  O-^SO 

olaining  price 2.106 

J.-hines   used   in  boring   and   gaining 

a\\   tlirce-spindlc  boring  machine  with 

'  carriage,  and  a  horizontal  gain- 

'.-in.  bead  with  a  power  operated 

V  "handling"  the  22  ft.  B.  M. 
a  the  piece  on  and  off  the  table 
:u1  setting  the  piece  for  the  first 
.^Hudinal  shift"  is  a  shift  of  the 
ige:  and  the  time  varies  slightly 
iiicc  shifted,  so  that  each  length 

be  timed  to  establish  a  correct 
\  "cross-shift"  is  a  shift  of  the 

timber  withont  moving  the  ta- 
;.ige  shift"  is  a  shift  of  the  tim- 
•  riagc.  such  as  moving  or  turning 

ece   price    for    a    given    sort    of 

.:ned   a   "contract   number" ;   thus 

'■.1  designates  "Westinghouse  air 

-trip,  clean,  repair,  assemble  and 

]jh  the  piece  price  is  $3.50, 

pnrt  cards  are  entered  the  names 

inbers"  of  the  workmen,  the  car 

cr,    the    "contract    number."    the 

■  leccs    of    work    performed,    the 

.  and  the  amount  earned. 

-tatcd,    a   bonus   system   of   pay- 

d  to  certain  kinds  of  work  that 

It  been,  or  cannot  be,  very  ac- 

^ed  and  timed.     But  even  when 

icnt  is  to  be  made,  piece  prices 

■nined  in  the  same  general  way 

vork  pajment,  and  to  these  piece 

■Jii  per  cent   is   added   to  secure 

-t  price." 

■tandard   day's   work   consists   of 

r  of  pieces  that,  when  multiplied 

:■;  list  price";  will   yield   the   or- 

vage.     For  every  additional  piece 

It   excess   of  the    standard   day's 

rkman  receives   half  the  "bonus 

■   his    bonus,   which    is    added    to 

daily    wage.      By    this    method, 

in  doubles  his  day  labor  output, 

■  and  eight-tenths  times  as  much 

that  this  form  of  bonus  payment 

<  advantageous  to  the  workman 

piece-work  payment  under  which 

ti|  receive  double  pay  -for  double  out- 

ior  to  the  adoption  of  the  bonus 

-!   the  company  14  cts.   to  cleaiv 

lie  barns.     It  now  costs  5.6  cts. 

the  bonus  svstem.  and  the  work- 

ptr  cent  more  per  day  than  they 

I  earned    under    the    old    daily    wage 

In   car   cleaning   the    men    work    in 

il  the  total  bonus  earned  is  prorated 

]jn  in  the  gang. 

once  adopted  a  piece  price,  no  cut- 

e  price  is  made  unless  new  methods 

'■'    work  are  developed.    This  insures 

!    co-operation   of    the   workmen, 

;.tidence  in  the  good  intentions  of 

n  \ny. 

V  be  interesting  in  this  connection  to 
s  ew  sentences  from  the  recent  report 
■ngressional  committee  that  "investi- 
!  entific  management."  and  found  it 
■  tinklir>g  cymbal. 

I  stopwatch  you  may  be  able  to  deter- 
tl    time   in    which    a   piece    of   work    can 

II  hui  you  do  not  thereby  alone  deter- 
II  length  of  time  in  which  it  ought  to 
>i  The  time  study  of  the  operations  of 
II  line   can    be   made   with    a    reasonablo 

accuracy,  because  all  of  the  elements 
!  iken  Into  consideration   in   making  the 


(uinputation.  A  machine  i»  uii  inunlniate  thills; 
— it  has  no  life,  no  brain,  no  .sentiment,  and  no 
place  In  the  social  order.  With  a  workman  It 
is  different.  He  Is  a  living,  moving,  sentient, 
social  being;  he  Is  entitled  to  all  the  rights, 
privileges,  opportunities,  and  respectful  con- 
sideration given  to  other  niiii.  He  would  be  less 
than  a  man  if  he  did  not  nseiit  the  Introduc- 
tion of  any  system  which  deals  with  him  In  the 
same  way  as  a  beast  uf  burden  or  an  liianlmute 
machine. 

-And  then  follows  much  more  of  the  same 
molding  of  snowmen  in  the  image — the  very 
distorted  image — of  "scientific  management," 
as  target  for  rhetorical  periods. 

Piece-work  neither  makes  men  "beasts  of 
burden"  nor  does  it  reduce  them  to  the  status 
of  "inanimate  machines."  On  the  contrary, 
piece-work,  or  its  cc|uivalent,  converts  work 
into  a  game  of  skill,  and  animates  the  machine- 
like  laborer.  That  it  operates  to  the  great 
advantage  of  both  employer  and  employee  is 
well  illustrated  in  the  results  secured  in  the 
shops  of  the  Interborougli  Rapid  Transit  Co., 
as  it  has  resulted  in  scores  of  industrial  es- 
tablishments. 


measurements     taken,    the     displacement    was 
computed  as  hereafter  shown. 

The  length  ./'  B'  and  .-/'  .-/".  and  the  other 
two  corresponding  measurements  were  ob- 
tained direct  on  the  scow  deck,  and  the  depths 
were  obtained  by  taking  the  difference  between 
the  readings  loaded  and  light  and  the  dis- 
placement thus  figured. 

By  averaging  the  lengths  A'  }V  and  .-/"  B" 
and  niidtiplying  by  the  width  A'  A",  also  av- 
eraging the  lengths  (  '  D'  and  C"  D"  and  mul- 
tiplying by  the  width  C  C"  and  nuilliplying 
the  average  of  these  two  by  an  average  uf  the 
differences  between  the  load  lines  (C  C — .1' 
A,  etc.)  at  the  four  corners,  the  cubic  feet  of 
displacement  is  obtained,  which  multiplied  by 
62.5  and  divided  by  2,000,  gives  the  displace- 
metit  in  net  tons. 

This  can  be  expressed  in  a  simpler  manner 
as  follows : 

Area  of  boat  .-Vrea  of  boat 

loaded   water  lines     -|-    fight   water   lines 


Method  of  Measuring  the  Displacement 
of  Material  in  Scow  Barges. 

.\  method  uf  nieasuriiig  lualorials  delivered 
on  deck  scows  is  described  by  Mr.  Howard 
J.  Cole  in  the  Journal  of  the  .\merican  So- 
ciety of  Engineering   Contractors  as   follows: 


distance 
between  the  X 
two  planes 


62.5 

2.no(i 


=  Displacement  in  tons. 


A  method  oi  transporting  long  wire  rope 
lor  the  construction  of  a  tramway  for  the 
Teziutlan  Copper  Company  at  Aire  Libre, 
Pueblo,  Mexico,  was  carried  out  by  means 
of  a  long  line  of  Mexican  peons.     Each  man 


O-  B- 


Fig.  1.  Displacement  Diagram  of  Scow  Barge. 


The  exact  dimensions  of  the  scow  were 
measured  by  steel  tape  and  the  point  A' 
plumbed  up  from  .1,  sec  Fig.  1,  similarly  B'. 
B"  and  A"  were  obtained,  and  the  distance  A' 
B' .  A"  B" ,  A'  A"  and  B'  B"  likewise  measured 
by  steel  tape :  the  depths  ./  ./'  and  B  B'  and 
corresponding  depths  on  the  other  side  of 
the  boat  were  carefully  measured  by  a  grad- 
uated rule  and  noted  on  a  sketch  of  the  boat. 
When  the  latter  was  empty  the  point  C  was 
plumbed  up  from  C,  D'  froni  D,  and  again 
on  the  further  side,  and  the  four  dimensions 
corresponding  to  the  loaded  measurements  re- 
corded. From  a  comparison  of  the  depths 
(light    and    loaded),    and    with    the    complete 


carried  a  coil  around  his  waist  which  formed 
a  portion  of  the  continuous  rope  passed  on 
to  the  coil  carried  by  the  next  man.  In  this 
w.Tv  over  12,(XX)  ft.  of  IJ.i  in.  steel  rope, 
made  by  the  A.  Leschen  &  Sons  Rope 
Company,  was  cnrried  over  a  country  too 
roush    for   the   location   of   mine   railroad. 


Cost   of   Engineering  in  Small  Towns. 

Sirs:  Referring  to  your  Issue  of  March  27,  1 
beg  leave  to  submit  the  accompanying  Table  1 
of  costs  of  engineering  for  municipal  work  in 
several  small  towns  In  Mississippi,  in.  reply  to 
the  query  of  "City  Engineer." 


T.\BL,E 

I.— COST    OF 

ENGINEERING 

IN    SJIALL.    MISSISSIPPI    TOWNS. 

Newton 
1906 
2, SOD 

West     Point 

i;io;i 

4..-1U0 

Columbus 

1911 
9,000 

Boonevllle 
1912 
2,000 

West  Point 

Year     

Population     

Character  of   work 

1912 
4,500 

Street    grading 

Macadam     and 

Storm    sewers, 

Concrete 

Macadam 

Storm     drains 

storm    sewers. 

concrete    curb 

sidewalk 

Brick   gutters 

concrete     side- 
walks 

and  gutter 

Amount  of  contract 

$S.0ilO 

^lacadam     and 
storm    sewers, 

$20,000 
sidewalks, 

Jlo.OOO 

$S,000 

$15,000 

$8,200 

Supenision    and 
estimates    

Whole    time 

li   time  on 
sidewalks 

Monthly    check- 
up and 
estimate 

Commission     

4  per  cent 
of  total* 

7  per  cent* 

3»A   per  cent* 

Salary  or  per  diem 

$12.-;    per 

month' 

5     months 

$7    per    day 

Duration    of   work. 

5    months    on 
street    and 

3    months 

In     progress 
estimated  at 

In    progress 
estimated  at 

sewer    work 

5  months 

2  months 

10   months   on 

- 

sidewalks 

Total   cost   to  town 

J725= 

$1,400 

$560 

$52". 

Survey  $80, 
supervision    and 
Inspection   $375 

Percentage  of  con- 

9  J-' 

4 

T 

314 

7.3 -t- 

Net  salary  equiva- 

lent   to    percent- 
age paid  

$12.-> 

$lfi6.67' 

$166.67" 

Estimated 
$150 

'Town  furnished  office  help  and  stakes.  =Thls  Included  a  new  town  map,  estimated  cost  $200, 
so  the  cost  properly  charged  to  grading,  etc.  w  as  6.6  per  cent  'Engineer  einployed  help  only 
while  rnaklng  sun-evs.  setting  grade  and  alignment  stakes.  Any  help  needed  during  progress 
of  work  such  as  resetting  stakes  and  m.-iklng  estimates  of  work  done,  etc,  was  furnished  by 
?he  contractor  Paid  help  JIS".  'Engineer  f'lm  Ished  maps,  stake,  and  help.  "Same  as  >  except 
paid   help  $«n.     "Town   furnished  help  and   st.akes. 
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It  will  be  noted  that  the  commissions  paid  the 
engineer  are  about  equivalent  to  a  salary  of  $150 
or  $160  per  month.  However,  most  small  towns 
prefer  a  ?ommission  or  percentage  payment  to 
a  salary  rate,  as  by  so  doing  they  are  better  able 
to  estimate  the  total  cost  of  the  work. 
Very   truly   yours, 

CH.A.S.    LTON  WOOD, 

Civil  Engineer. 
Columbus,  Miss.,  JIarch  30,   1912. 


The  Supply  and  Demand  for  Engineer- 
ing Graduates  in  the  United  States. 

The  claiiti  is  frequently  inade  that  too  many 
engineering  graduates  are  being  turned  out 
by  colleges.  This  claim  is  quite  as  frequently 
disputed  by  the  counter  claim  of  the  colleges 
that  they  can  scarcely  fill  the  demand  for 
engineering  graduates.  Once  in  a  while  some 
one  kicks  over  both  stools  and  takes  his  stand 
on  the  contention  that  the  scheme  of  things 
has  no  place  for  the  engineering  graduate  or 
for  the  institution  which  produces  him.  Per- 
haps as  fair  a  view  of  the  disputed  question 
as  has  recently  appeared  is  a  paper  by  Prof. 
C.  N.  Little,  University  of  Idaho,  read  before 
the  National  Education  Association.^  This 
paper  gives  many  statistics  which  will  interest 
engineers,  and  we  publish  it  nearly  in  full 
.as  follows : 

A  paper  on  the  supply  of  and  demand  tor 
engineering  graduates  must  be  statistical.  It 
would  seem  to  be  a  very  easy  matter  to  turn 
to  those  agencies  which  are  actively  engaged 
in  collecting  educational  statistics  for  the  facts 
pertinent  to  this  inquiry,  and  having  received 
the  desired  information,  to  base  the  discussion 
upon   it. 

The  matter  is  not  so  simple  as  it  seems, 
nor  is  it  so  easily  disposed  of  as  just  indicated. 
I  wished  to  know  as  a  primary  fact  the  num- 
ber of  engineering  graduates  in  the  United 
States  for  the  school  year  1909-10.  In  the 
first  place,  what  is  an  engineering  graduate? 
A  committee  of  the  Society  for  the  Promotion 
of  Engineering  Education,  appointed  in  1908, 
found  that  ninety-two  institutions  confer  fifty- 
seven  different  degrees  on  engineering  students 
who  complete  courses  of  three,  four,  or  five 
(usually  four)  years  of  undergraduate  study; 
and  fifteen  degrees  for  distinctively  graduate 
work.  In  this  paper  I  shall  use  the  term  engi- 
neering graduate  to  mean  a  student  who  has 
completed  his  undergraduate  course  of  study 
and  received  any  one  of  the  fifty-seven  degrees 
of  the  first-mentioned  group. 

In  beginning  this  inquiry  I  sent  to  the 
United  States  Commissioner  of  Education  and 
to  the  Carnegie  Foundation  for  the  Advance- 
ment of  Teaching  for  lists  of  institutions  in 
the  United  States  conferring  degrees  in  engi- 
neering in  1910,  and  for  the  number  of  engi- 
neering graduates  from  these  institutions  for 
the  same  year.  Very  courteously  both  sent 
replies  and'  manuscript  lists,  which  were  not 
regarded,  however,  by  their  senders  as  com- 
plete. These  lists  have  been  of  much  service 
to  me,  and  I  wish  here  to  express  my  hearty 
appreciation  of  my  obligation  for  them ;  but 
a  few  days'  work  on  files  of  catalogs  in  the 
University  Library,  and  later  an  examination 
of  replies  by  return-card  postals,  showed  me 
that  there  is  no  easy  road  to  even  a  small 
bit  of  educational  statistics,  and  that  such  in- 
formation as  I  had  received  must  be  carefully 
checked  as  well  as  completed. 

In  this  country  engineering  was  hardly 
recognized  as  a  profession  before  the  middle 
of  the  last  century.  The  census  of  1850  enu- 
merated 512  civil  engineers  and  surveyors  in 
the  United  States.  In  1870  this  number  be- 
came 4,703,  which  increased  to  31,697  in  1880. 
and  43,239  in  1890.  Now  comes  a  statistical 
jolt.  The  1900  census  gives  for  precisely  the 
same  class,  namely,  civil,  mechanical,  mining 
and  electrical  engineers,  and  surveyors  43,533 
as  against  43,239  in  1890.  Whatever  may  be 
the  explanation  of  this  curious  fact  it  is  clear 
that  the  engineering  profession  is  of  compara- 
tively recent  origin  and  of  pretty  rapid  growth. 
With  its  development  have  come  the  estab- 
lishment and  growth  of  engineering  schools, 
where  young  men  can  secure  instruction  in 
the  principles  of  the  profession.  The  Rensse- 
laer Polytechnic  Institute  opened  its  doors  as 


a  school  of  applied  science  in  1825  and  in  1828 
gave  lectures  on  surveying  and  engineering. 
This  was  the  beginning  of  engineering  instruc- 
tion in  schools  in  anv  English  speaking  coun- 
try. The  Sheffield  Scientific  School  was 
opened  at  Yale  in  1847  and  the  Lawrence  Sci- 
entific School  at  Harvard  in  the  same  year. 
Michigan  was  the  first  of  the  state  universi- 
ties to  offer  engineering  courses,  which  were 
begun  in   1853. 

In  1892-93  A.  M.  Wellington,  author  ot  that 
monumental  work,  "The  Economic  Theory  of 
Railway  Location,"  made  a  protracted  investi- 
gation of  the  technical  schools  of  this  country, 
publishing  his  results  in  a  series  of  forty-one 
articles  in  the  "Engineering  News,"  of  which 
he  was  at  the  time  one  of  the  editors.  Upon 
the  numbers  of  graduates  given  in  his  article 
■  ,  •T^.-'-;.'eerins?  News"  for  Aug.  4.  1892, 
Vol.  XXVIII,  p.  112,  I  base  the  following 
table  of  graduates  per  million  population  in 
the  continental  United  Stales. 
TABLE  I.— GRADUATES  OF  ENGINEERING 
SCHOOLS    IN    CENSUS    TEARS. 
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.8 

3 

12 

.6 

.5 

31 

1.0 

18 

107 

2.8 

41 

226 

4.5 

52 

666 

10.5 

1840. 
1850. 
1S60. 
1S70. 
1880. 
1890. 

T  find  that  in  1910,  118  schools  reported 
4.645  graduates  or  50.5  per  million  inhabitants. 

The'se  figures  show  that  during  the  past  fifty 
vears  there  has  been  an  astonishingly  rapid 
increase  both  in  schools  and  in  graduates.  In 
the  future  the  increase  in  schools  will  be  slow- 
er. Over  half  the  number  now  established 
are  state-supported  schools  and  there  are  not 
likely  to  be  many  more  of  these.  On  the  other 
hand,  I  look  to  see  the  increase  in  number  of 
graduates  continue  but  not  at  such  a  rapid 
■  at?  as  in  the  recent  past. 

Considering  this  rapid  increase  in  output  of 
tcc-'iical  graduates  the  question  is  very  nat- 
urally asked:  Is  it  possible  that  the  demand 
is  increasing  with  corresponding  rapidity? 
That  the  number  of  graduates  is  quite  respon- 
sive to  changing  demand  is  made  evident  by 
studying  Wellington's  chart"  of  graduates  for 
each  year  from  I860  to  1892,  "Engineering 
News,'"  Vol.  XXVIII,  p.  113.  The  entering 
class  for  every  year  following  a  time  of  com- 
mercial depression  shows  a  marked  decrease. 
In  the  hard  times  following  the  panic  of  1873 
the  number  fell  off  fully  one-fourth.  These 
drops  are  quickly  recovered  when  good  times 
come  again,  and  the  rapid  increase  in  muiibers 
sets   in  anew. 

I  cannot  hope  to  answer  very  confidently  the 
various  questions  that  cluster  about  the  rela- 
tion of  the  supply  of  graduates  to  the  demand. 
I  must  be  content  if  from  one  or  another 
angle  I  can  throw  a  little  light  upon  this  in- 
teresting subject. 

Question  I. — How  readily  does  an  engineer- 
ing graduate  get  a  foothold  which  may  lead 
to  professional  standing?  Certain  schools 
publish  in  every  catalog  lists  of  alumni  by 
years,  with  their  occupations.  From  the  lists 
which  include  classes  that  have  been  out  one 
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year  or  less,  it  is  possible  to  get  some  L 
to  the  question  just  asked  and  from  tlL5  ■ 
logs    of    a   half   dozen    representative  l\^ 
tions  of  good  standing  I  have  construci  th 
following   table.     Any   engineering  orcbtjj 
no   matter   how   humble   is   inclutled  ii),  " 
numbers,   for  it  should  be  remembered™ 
graduate  is  not  an  engineer,  but  the  r... 
Irom  which  an  engineer  may  be  develi,. 
practical  life.     It  is  highly  desirable  t 
the  practical  side,  he  should  begin  at  l 'j 
of  the  ladder.     Many  men,  at  least  in  iit, 
schools,  make  this  beginning  in  summe[acj; 
tion  work,  and  have  a  corresponding  ad'njjl 
over  their  fellows  on  commencement  d;' 

This    table   is   sufficient   to   show  thaL,. 
engineering  graduates  find  an   opportul  (^ 
begin    engineering    work    almost   iniiti|t(]y *i. 
after  gracluation.  i      M; 

Question  2. — What  is  the  attitude  of  %». 
ers  toward  technical  graduates  ?  It  w(ij  \^ 
easy  to  quote  individuals  of  all  sha^  oi 
opinions,  from  those  who  will  havenotigin 
do  with  engineering  graduates  to  thoiM)-,!, 
make  it  a  rule  to  give  them  the  preferee.  I 
have  sought  for  some  indication  of  ttejj., 
mate  that  employers  put  upon  technical  fc. 
tion  in  the  columns  of  advertisements  aituv 
tions  open  in  three  leading  engineering  jj,; 
to  see  what  percentage  of  advertisers ifter 
required  or  preferred  as  applicants  mf«i- 
an  engineering-school  training.  In  Hi, 
this  count  I  have  omitted  advertiseme  (- 
foremen,  salesmen,  draftsrnen,  instrucis  ■( 
engineering,  and  those  positions  requit;  ir 
vestments  of  capital,  as  for  obvious  \%r- 
these  positions  are  not  fairly  represe  liv.. 
on  the  one  side  or  the  other  of  this  qrjc- 
In  the  "Engineering  and  Mining  Jo^al" 
from  January  to  June,  1911,  20  per  o;  - 
the  "Electrical  World,"  from  January  tin 
1910,  23  per  cent;  and  in  the  "Eiigiiri: 
News,"  from  July,  1910,  to  June,  1911,  p,- 
cent  of  the  advertisers  either  required  pr;- 
ferred  technical  education. 

Perhaps  the  individual  opinion  mostitc 
esting  to  me  is  that  of  Mr.  Frederick  Wj 
lor,  known  to  engineers  as  the  man  wli'jt 
a  lifetime  of  experiment  has  completelin 
lutionized    the    art    of    cutting   metals,  n 
contribution  to  the  discussion  on  the  \i\- 
of  education  to  industries  at  the  meel; 
the   .-American   Society   for  the   Promoh 
Engineering   Education,    held    in   New  ct 
June,  1909,  Mr.  Taylor,  who  has  been  ,ar 
employer  of   engineering  graduates,  sa  t 
ten  years  before,  he  made  up  his  mindf.r 
to  employ,  if  he  could  help  himself,  gr;at 
who  had  not  been  out  two  years  at  lea; 
K    part    of    his    explanation    is,   that  j 
graduation   the  student  has  the  attitudu 
sponge   or    absorber;    when    he   begins 
things   the   process   is    reversed   and  hiin 
the  squeeze  painful;  it  takes  about  twi  c.i 
for  the  graduate  to  accustom  himself    li 
reversal  of  fiinction.  and  during  tlii.s  ti  1 
employer  and  himself  are  mutually  diss;  hi 
In  l'909.  Professor  Diemer,  of  Penas:.v 
State  College,  reported  that  of  122  m.ii 
turers  of  machinery,  each  employing  o\ 
men  and  having  had  experience  with  te  lii 
graduates,   98   returned  answers  to  the.u 
tion,  "Have  you  found  technical  gradual  - 
isfactory?" — which  he  summarized  as  fow: 
"affirmative,  60;  undecided,  15;  negativ  22." 
In  civil  engineering  and  surveying  tli<  are 
many  subordinate   positions  into  which  raii- 
uates  drop  without  friction;  if  these  graatf 


TABLE  II.— PERCENTAGE  OF  GRADUATES  SECURING   ENGINEERING    OCCUPATIONSrHB 

FIRST  YEAR  AFTER  GRADUATION. 


Name  of  Institution. 


Place  of  Institution. 


a!  d 

0  D 

Stevens  Institute  of  Technology Homoken,    N.    J 1909  1910 

Ijehigh  University    South   Bethlehem.  Pa... 1910  1911 

University   of   Pittsburgh Pittsburgh.    Pa 1910  1911 

Case  School  of  Applied  Science Cleveland.    Ohio 1910  1911 

Sheffield    Scientific    School New  Haven.    Conn 1910  1911 

Armour  Institute    Chicago.    Ill 19flo  1906 

Georgia  School  of  Technology Atlanta,    Ga 1909  1910 


83 
126 
20 
68 
151 
48 
26 


1912. 
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FIVE-YEAK 


„i      PFRCENT\GE    CLASSIFICATION     OF     LIVING     GKADUATES     BY 
"'•~  GROUPS. 

1S7S-S2            1SS3-S7            18S8-92  1893-97  1S98-02            1903-07 

Inclusive       Inclusive       Inclusive  Inclusive  Inclusive       Inclusive 

.  ercentage   Percentage  Percentage  Percentage  Percentage   Percentage 

.,.      „                              94                      93                      84  6a  52                      24 

oible    positions. 'J                      ^                     j^  32  45                    69 

"ponsible   positions..    .               -                      ■>                    '*  ^ 


45 
1 


,(1  practical  experience  in  summer  yacii- 
e  positions  that  may  lie  ohtainc.l  are 
id      From  $75  to  $m  per  montli,  and 
■s'in  the  field,  are  freely  paid  to   such 
■es  in  the  West  in  prosperous  time.s. 
n,K-  other  hand.  Dr.  Waddell,  the  e.ninen 
^ing  engineer,  of  Kansas  City,  has  said 
;   the  office  of  a  civil  engineer  who   is 
iJa  large  amount  of   practical  work   the 
lumnus  is  worth  less  than  nothine;  he 
li  that  even  an  unpaid  place  ni  sue  i   an 
Jvill  ultimately  prove  more  profitaDle  to 
Iw   graduate    than   a   well-paid    position 
■u  the  opportunity  for  a  hroad  experience. 
'     -'-rir  that  a  real  objection  exists  in  the 
nany  employers  to  some  engineerins 
for  a  year  or  two  after  graduation. 
,.who  have 'had  the  most  experience  with 
lial  graduates,  however,  would  agree  with 
Tivlor  and  Dr.  Waddell  as  to  the  ulti- 
e  value    of    engineering-school    training, 
.,'it   is  supplemented  by   practical   experi- 
f"i  the  shop,  field,  or  office,  either  before 
i,  nediatelv  after  graduation.  , 

1,0  Mr    R.  T.  Cranes  condemnation  ot 
r!form  of  instruction  beyond  that  of  the 
,  m  school,  an  examination  of    some^  of 
■ngs  he  has  written  discloses  such  a  bias 
wness  of   mind   as   to  make   it  un- 
to discuss  his  opinions. 
.  j,_Are  engineering  graduates  sue- 
To  answer  this  question  I  can  turn 
ireful   investigations.     In    each   case 
!e  practically  all  of  the  graduates  ot 
,1  school  where  the  number  was  suf- 
.rge  to  warrant  general  conclusions. 
.  .r    Furman    has    published     in     the 
ngs  of  the  Societv  for  the  Promotion 
.cring"   for  inOS,"  Vol.   XVI,  p.  307, 
■  sation  of  the  records  of  the  grad- 
•^tevens  Institute   of  Technology,   at 
M.  J.,  a  leading  school  of  mechan- 
icering      The  number   of   graduates, 
ibe  class  of  1908,  is  1,394  men. 
f  the  conclusions  are  the  following : 
graduates   rise   rapidly   into    positions 
:siliility.      Nearly    50    per    cent    of    the 
tiien  living  are  classed  as  successful 
1  of  five  years  after  graduation,  90  per 
h   success   after   fifteen   years,   and   98 
i,:iu  after  thirty  years. 

!.Kn  apprenticeship  course  of  one  or  two 
al  immediately  following  graduation  has 
oO  itself  a  sure  road  to  eminent  success  in 
.  . .  M  rs. 

■ond  investigation  was  made  by  Dean 
nd  Professor  Mover  of  the  University 
:.;an.     It  was  published  in   the  "Pro- 
of the  Societv  for  the  Promotion  of 
;ing  Education"  for  1909,  Vol.  XVII. 
1 1  consists  of  two  parts.    The  first  part 
upon  annual  letters  from  1,234  of  the 
;ng  graduates  in  engineering  of  Mich- 
;  Lmversitv,  including  the  class  of  19il7. 
lave  copied  Table  III,  p.  182,  of  the  article 
j<ld  which  shows  the  percentage  classihca- 
ojif  living  graduates  bv  five-year  groups. 
1  making   out  this  table   a   graduate   was 
oi'dered    to   occupy   a   responsible    position 
hj  ever  his  work  was  of  such  a  character  as 
)lf|uire  him  to  exercise  his  own  judgment 
at'r  than  follow  that  of  another. 
(would  hardly  seem  possible  to  bring  for- 
ral   more  striking  or  conclusive  evidence  as  ■ 
olie  ultimate   success  of  engineering   grad- 
.a  ;  than  that  afforded  by  these  thorotighly 
el  lie  investigations. 
'  le    second    part    of    the    investigation    of 
<  ligan  University  engineering  graduates  is 
0  erned    with    their    salaries    and    total    in- 
o  ;s.     This  information  is  based  on  returns 
'f  nsigned  cards  from  980  of  the  1,234  grad- 
la ;  who  regularly  gave  information  for  Jhe 
mersity  record  of  graduates. 

1  appears  that  for  the  first  year  after  leaving 
» ?e,    the    average   annual    salary    is    a    little 


more  than  $900.  A  steady  and  fairly  uniform 
increase  is  shown  each  year  for  llftcen  years,  at 
which  time  the  average  salary  was  between  H.- 
."00  and  $1,400.  If  a  few  very  large  salaries  of 
men  who  have  been  out  from  fifteen  to  twenty 
years  were  eliminated  the  increase  would  be 
fairly  uniform  up  to  $«.000  at  twenty  years. 
After  twenty  years  the  average  annual  salary 
was  about  S.i,S0O 

Question  4. — To  what  extent  do  the  grad- 
uates from  engineering  schools  follow  engi- 
neering as  a  profession?  Professor  Furman 
in  his  investigation  of  the  careers  of  graduates 
of  Stevens  Institute  of  Technology  reached  the 
following  conclusion : 

Forty  per  cent  reach  executive  or  mana- 
gerial positions,  nearly  all  in  engineering  or 
commercial  manufacturing  lines;  37  per  cent, 
broad  technical  positions  such  as  consulting 
engineers,  etc.;  11  per  cent  settle  into  positions 
ciiiling  for  technical  detail;  10  per  cent  go 
upon  the  retired  list,  and  the  occupations  of  2 
per  cent  are  unknown. 

Dean  Cooley  in  the  article  cited  above  gives 
the  occupations  of  1,378  engineering  graduates 
of  Michigan. 

Including  professors,  presidents  of  corpora- 
tions, managers  and  superintendents,  7:1  per 
cent  are  in  occupations  for  which  the  univer- 
sity training  of  the  graduates  may  be  regarded 
as  direct  preparation. 

Other  institutions,  notably  the  .Massachu- 
setts Institute  of  Technology,  at  Boston,  pub- 
lish tables  of  occupations  of  graduates.  A 
study  of  these  lists  discloses  the  fact  that  a 
considerable  number  of  graduates  do  not  ad- 
here closely  to  the  professions  corresponding 
to  their  undergraduate  courses.  I  regard  this 
ease  of  adjustment  to  environment  and  oppor- 
tunity as  an  evidence  of  the  breadth  of  their 
preparation  rather  than  of  defect  in  their  un- 
dergraduate courses. 

Obviouslv  education  and  schooling  are  two 
things  not  "necessarily  joined  and  it  is  freely 
granted  that  one  may  obtain  the  former  en- 
tirely apart  from  the  latter.  Nevertheless  it  is 
clear  that  in  most  cases  a  school  training  is 
a  wise  investment.  A?.  Henry  L.  Doherty,  a 
prominent  manager  of  electrical  properties,  has 
put  it,  such  an  education  backed  up  by  proper 
practical  training  is  a  capital  that  cannot  be 
spent  or  mortgaged  and  may  often  be  made  to 
have  an  earning  power  of  $.")00,000  in  cash. 

Question  5.— Do  engineering  graduates  have 
an  advantage  over  non-graduates?  In  the 
■■Engineering  Ncw.s"  for  1902,  Vol.XLVIlI. 
p  IP  an  editorial  note  quotes  from  the 
report  of  William  Barclay  Parsons,  chief  engi- 
neer of  the  Rapid  Transit  Commission  of  New 
York  City,  the  following  table: 

TABLE  IV.— PERCENTAGE  OF  GRADUATES 
AMONG  EMPLOYERS  OF  THE  NEW  YORK 
CITY  RAPID  TRANSIT  COMPANY. 


education  and  such  figures  as  those  above 
demonstrate  that  technical-school  graduates 
succeed  in  obtaining  positions  in  open  compe- 
tition with  the  men  who  have  not  had  such 
training. 

It  would  be  an  interesting  question  to  inves- 
tigate what  percentage  of  the  members  of  the 
different  engineering  societies  of  the  United 
States  are  technical  graduates.  On  the  as- 
sumption that  the  members  of  these  societies 
are  successful  practitioners,  an  answer  to  this 
question  would  give  an  indication  as  to  what 
extent  the  possession  of  a  technical  education 
is  necessary  to  success  in  the  engineering  pro- 
fession. 

For  the  American  Societv  of  Civil  Engi- 
neers this  was  done  in  1892  by  Wellington,  and 
his  results  were  published  in  the  issue  of  "En- 
gineering News"  for  Nov.  17,  189^2.  He  in- 
cluded among  the  graduates  all  those  who  had 
taken  over  two  years  of  the  regular  course 
at  an  engineering  school.  These  cases  were 
few.  Of  the  total  of  1,073  whose  records  on 
this  point  were  available  5-5  per  cent  were 
graduates.  It  would  be  instructive  to  compare 
this  percentage  with  that  existing  at  the  pres- 
ent time.  The  number  has  undoubtedly  in- 
creased in  view  of  the  tremendous  increase  in 
the  number  of  engineering  graduates  in  the  last 
eighteen  years.  I  was  not,  however,  able  to 
get  the  n'ecessarv  information.  K  letter  from 
Charles  Warren'llunt.  the  secretary  of  the  so- 
ciety, under  date  of  June  21,  1911,  reads  as 
follows : 

It  would  be  a  large  task  to  get  the  figures 
showing  the  ratio  of  members  of  this  society 
who  are  graduates  of  technical  schools  to  those 
who  are  non-graduates,  and  we  have  no  sta- 
tistics on  the  point.  There  Is  no  doubt,  how- 
ever, that  a  very  large  percentage  of  our  mem- 
bership are  technical  graduates,  but  Just  what 
that  percentage  is  I  am  unable  to  say. 

I  have  shown  that  the  phenomenal  increase 
of  engineering  graduates  of  recent  years  con- 
tinues in  full  force  and  amounts  now  to  a 
yearly  contribution  of  approximately  5,000 
voung  men  who  have  been  tanght  the  princi- 
ples underlying  the  engineering  nrofcssion. 

These  graduates  quickly  find  opportunities 
to  add  to  their  training  acquired  in  the  schools 
a  practical  experience  gained  for  the  most 
part  in  the  subordinate  posts  of  the  engineer- 
ing calling.  It  has  been  seen  that  their  rise  to 
responsible  positions  is  rapid  and  that  ulti- 
mately they  achieve  success  in  numbers  that 
witlio'ut  proof  would  seem  impossible.  From 
these  facts,  and  others  deduced  in  the  body  of 
this  paper,  I  conclude  that  the  supply  of  engi- 
neering graduates  has  not  outrun  the  demand, 
and  that  .'\merican  education  is  to  be  congrat- 
ulated on  the  present  development  of  engineer- 
ing instruction  in  colleges  and  universities. 


oS 

Chief    engineer... \ 

Deputy  chief   engineer i 

Division    engineer... ■' 

Assistant    »» 

Rodmen    ? j 

Axmen    __ 

'Po(al        1'*'' 

Omitting  rodmen  and  axmen. 100 


2 

16 
12 
19 

49 

IS 


100 

100 
71.4 
85.3 
73.3 
36.6 

74.6 
84.7 


All  of  these  positions  below  the  grade  of 
division  engineer  were  filled  after  competitive 
examination  by  the  Municipal  Civil  Service 
Commission.  ,        . 

The  editorial  goes  on  to  say  that  few  eiigi- 
neers   will    dispute   the   value   of   a   technical 


Some  Notes  on  Timber  Flume 
Construction. 

Sirs:— The  timber  flume  desciibed  on  page  449 
of  the  issue  of  April  17  is  a  curiosity  to  engi- 
neers of  this  generation.  The  engineer  who 
built  it  followed  modern  methods  of  manage- 
ment in  laying  out  his  work  and  achieved  some- 
low  costs  to  be  proud  of,  but  his  design  is  such 
as  his  grandfather  would  have  produced.  I  re- 
member years  ago  in  the  far  west  when  I  was 
engaged  in  irrigation  and  hydraulic  mining 
work,  examining  with  interest  the  flumes  built 
by  the  pioneers.  Nearly  all  were  made  like 
cabinet  work,  with  dovetails  and  rebates  and 
wedges,  whereas  the  flumes  built  within  the 
past  twenty-five  years  have  nothing  ot  the  sort. 
They  are  not  necessary. 

The  flume  illustrated  is  only  30  ins,  wide  in- 
side and  24  ins.  deep.  Notice  the  very  heavy 
framework  and  the  elaborate  cutting  and  fitting. 
Modern  engineers  know  that  when  wood  is  cut 
into  there  results  a  loss  of  just  so  much 
strength  and  the  joints  permit  water  to  collect 
and  thus  accelerate  the  process  of  rotting.  The 
cost  of  labor  is  also  increased.  The  modern  de- 
signer of  flumes  uses  larger  timber,  of  course, 
than  would  be  indicated  if  strength  alone  were 
considered,  because  durability  must  be  consid- 
ered,   but    he   does   not   use  as   large   timbers  as 
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were  lorineii\'  used,  as  so  inueh  waste  occurred 
in  tlie  old  flumes  because  of  the  elaborate 
joiner\'. 

It  nails  are  not  used  then  some  sort  of  dove- 
tailing and  wedging  becomes  necessary,  but  in 
this  South  American  flume  we  are  told  about 
the  use  of  spikes.  The  modern  American  engi- 
neer would  have  made  such  a  simple  plan  for 
the  flume  that  the  cost  would  have  been  greatly 
reduced.  On  page  453,  in  the  same  issue,  you 
have  an  article  on  experiments  made  to  deter- 
mine the  holding  power  of  nails  and  an  illustra- 
tion is  given  of  a  flume  13  ft.  deep  and  16  ft. 
wide  inside  which  is  entirely  devoid  of  joinery 
work.  It  is  as  simply  framed  as  a  packing  box 
and  nails  are  used  freely. 

The  old  flume  builder  guessed  at  his  propor- 
tions. The  modern  engineer  computes  all 
strains  and  stresses  and  then  designs  for  joint.s 
cut  to  angles  and  resting  on  pieces  to  which 
they  are  nailed.  If  there  is  much  sliding  pres- 
sure a  block  of  wood  well  spiked  is  placed  at 
the  foot  of  the  brace.  In  designing  a  flume  tlie 
frames  are  spaced  at  intervals  determined  by 
the  stiffness  of  the  bottom  planks.  The  bottom 
planks  must  carry  the  weight  of  the  water,  so 
deflection  must  be  considered.  It  is,  of  course, 
impossible  to  put  a  bent  under  each  frame  so 
the  side  boards  are  considered  as  deep,  thin 
beams  and  the  moment  of  resistance  of  this  U 
section  found.  The  span  is  thus  fixed.  The 
span  is  one-third  of  the  distance  between  bents, 
for  diagonal  braces  are  run  up  from  each  lient 
to  the  third  span  points,  thus  carrying  much  of 
the  weight  to  a  lower  point  on  the  bent,  which 
iill  conduces  towards  stiffness. 

The  water  presses  against  the  sides  of  th.» 
flume   and    tor   this    reason    the    diagonal    braces 


are  used,  the  pressure  at  each  frame  being  the 
pressure  due  to  an  unsupported  length  of  flum^; 
equal  to  the  distance  between  fratnes.  This 
pressure  cannot  be  very  great  in  a  flume  of  the 
size  shown  in  the  article  mentioned,  and  very 
light  diagonal  braces  could  have  been  used. 
In  the  present  case  it  would  have  been  suf- 
ficient to  have  used  thin  pieces  nailed  top  and 
bottom  to  the  sides  of  the  frams  instead  of 
being  butted  in  the  customary  fashion. 

However,  in  the  present  case  the  diagonal 
braces  were  not  necessary  except  to  prevent  the 
flume  from  warping,  as  the  piece  across  the 
top,  carrying  the  running  board,  when  well 
spiked  to  the  side  pieces,  is  a  sufficient  tie.  The 
man  who  designed  the  flume  was  so  very  old- 
fashioned  and  behind  the  times  that  he  even 
cut  into  his  top  piece  to  set  in  the  running 
board.  Is  it  po.ssible  for  any  one  to  conceive 
of  any  reason  for  doing  this?  Why  nut  nail  the 
board  on  top  of  the  frame? 

Yours    truly, 

ERNEST    McCULLOUGH. 

Chicago.   April   20,    ini2. 


A  Screw  Anchor  for  Concrete  or  Other 

Masonry. 

Tlie  accompanying  drawing  shows  a  screw 
anchor  for  fastenin.e  attachments  to  concrete 
or  stone,  brick  or  tile  masonry.  The  device 
consists  of  a  square-headed  screw  and  a  flat 
wire  spiral  into  and  from  which  the  screw  can 
be  twisted.  In  old  work,  like  that  illustrated, 
,a  hole  is  drilled,  and  filled  with  cement  into 
which  the  screw  carrying  its  spiral  is  screwed. 
When  the  cement  has  hardened  the  screw  is 
screwed  out  of  the  hole  leaving  the  spiral  in 


place   as   an   anchor   to  hold  the  sere 

at  any  future  tiine  it  is  put  back.    In  n 

the   screw   carying  its   spiral   is  built 

masonry.      By    means    of   the   broad 

strong   anchorage   is    had    for  the  sc;| 

one   which   is   durable — does  not  loosL 

fectiveness   by   frequent   removal  andL 

ment  of  the  screw.     Those  screw  anck  * 

!» art 


"hen 
work 
Mile 
1"1  a 


An    Improved    Screw    Anchor. 

made  in  lengths  of  from  1%  to  12  iibnj 
diameters  of  from  %  to  1  in.,  \m  ji 
special  sizes  are  made  on  order.  It  Is  i; 
that  this  same  device  may  be  used  i  v. 
as  well  as  in  masonry.  It  is  niadf , 
Richmond  Screw  Anchor  Co.,  9  Ch;  i 
New  York,  N.  Y. 


EARTH       AND        ROCK        SECTIOI 


Methods    and    Costs    of    Constructing 

Two    Rock    Tunnels     Under     the 

Erie  Canal  for  the  Buffalo,  N. 

Y.,     Water    Works. 

C'ontributed    by    C.    H.    Hollingsworth,    Superin- 
tendent of  Censtruction. 

(Concluded  from  page  430.) 

II. 

TUNNEL    EXCAVATION. 

Both  tunnels  were  of  exactly  the  same  di- 
mensions, they  being  12  ft.  G  ins.  high  by  '20 
ft.  wide  to  the  excavation  lines  and  18  ft.  by 
10  ft.  inside,  when  concreted.  The  soniewdiat 
peculiar  shape  made  them  rather  diflicult  to 
drive.  Therefore  it  was  decided  to  take  out  a 
heading  ar,d  bench  about  14  to  10  ft.  wide 
along  one  side  of  the  tunnel  and  then  trim 
the  remainder  off  after  the  heading  was 
through.     This  plan  was  carried  out. 

Jersey  St.  Tunnel. — The  Jersey  St.  tunnel 
was  driven  from  Shaft  4  and  was  started  Feb. 
6,  but  as  the  first  two  rounds  had  to  be  drilled 
from  tripods,  allowing  the  use  of  only  two 
machines,  the  progress  was  retarded  for  the 
first  two  days.  The  rock  in  this  tunnel  was 
partly  black  flint  and  partly  a  very  hard  lime- 
stone. The  rock  being  hard,  the  blasting 
made  considerable  concussion,  and  as  the  dis- 
trict nearby  was  thickly  populated,  a  steady 
stream  of  complaints  began  to  come  in.  To 
make  matters  worse,  the  weather,  which  at  the 
start  of  the  blastin.g  was  mild  and  wet,  sud- 
denly turned  very  cold,  freezing  the  ground 
so  that  the  slightest  shock  was  transmitted  a 
long  way.  Windows  were  broken  and  crock- 
ery was  .shattered.  In  order  to  shut  off  some 
of  the  complaints,  the  following  system  was 
tried:  First  a  round  of  8- ft.  holes  was  drilled 
and  fired  every  eight  hours  in  the  heading, 
the  holes  being  spaced  as  shown  by  Fig.  8,  and 
two  rounds  were  drilled  on  the  bench.  In 
shooting,  in  order  to  make  as  little  disturb- 
ance as  possible,  the  four  bottom  cut  holes 
were  fired  first,  next  the  two  top  cut  holes, 
next  the  six  holes  in  the  side  round  and  lastly 
the  five  dry  holes.  This  did  not  seem  to 
please  the  public  any  better  than  when  the  en- 


tire si-x  holes  in  the  cut  were  hred  in  the  first 
shot,  so  shorter  holes  were  tried.  The  scheme 
was  to  drill  a  0-ft.  round  in  the  heading  and 
shoot  four  tiines  in  24  hours,  instead  of  three 
times.  The  result  showed  that  about  the  only 
way  to  please  tl.e  residents  in  the  neighbor- 
hood was  to  stop  blasting  entirely,  and  as  this 
could  not  be  done,  the  writer  concluded  to  try 
a  method  of  his  own,  wdiich  was  to  hurry  up 
and  get  the  agony  over,  so  the  three  shot 
schedule  was  resumed,  and  8  ft.  rounds  were 
drilled,  the  entire  cut  bein,"  fired  in  the  first 
round.  As  an  interesting  side  light  on  the 
question  of  short  holes  versus  long  holes  in 
drilling  a  heading,  it  was  found  that,  while 
the  three  shots  could  easily  be  made  in  24 
hours,  with  an  average  advance  of  about  -5.5 
ft.,  the  four  0-ft.  rounds  could  not  be  drilled 
and  shot  in  24  hours.  The  best  that  could  be 
done  was  at  the  rate  of  seven  shots  in  two 
days,  averaging  4.1  ft.  per  shot;  so  that  with 
the  long  holes  the  daily  advance  was  15.6, 
while  with  the  short  holes  the  daily  progress 
was  14.3,  showing  a  percentage  in  favor  of 
the  former  method.  The  amount  of  work  re- 
quired by  tlie  short  hole  method  was  also 
vastly  greatei^  for  the  smaller  progress,  as  it 
required  an  extra  setting  up  and  tearing  down, 
and  the  shooting  time,  instead  of  coming  at 
the  end  of  the  shift,  came  at  all  sorts  of  un- 
seemly hours.  The  headin.g  was  taken  out  15 
ft.  wide  and  7  ft.  high,  leaving  a  bench  of  5% 
ft.  Three  drilling  gangs  were  used,  each 
working  an  eight-hour  shift,  and  each  com- 
posed of  one  heading  foreman,  one  nipper, 
four  drill  runners  and  four  helpers  in  the 
heading  and  one  runner  and  one  helper  on  the 
bench.  This  gang  had  to  muck  out,  set  up, 
drill  an  8-ft.  round  and  shoot  in  eight  hours, 
and  this  they  did  without  any  trouble.  In 
shootiirg.  delay  action  exploders  were  utilized 
in  the  following  way:  The  cut  holes  and  first 
round  on '  the  bench  were  loaded,  using  the 
ordinary  exploders,  the  side  round  and  sec- 
ond round  on  the  bench  were  loaded  with 
first  delay  exploders  and  the  dry  holes  were 
loaded  with  second  delay  exploders.  The  cut 
and  the  two  bench  rounds  were  fired  first. 
Then  if  the  cut  needed  reloading  this  was 
done,  using  ordinary  exploders,  after  which  it 


and    side   round   and   dry   holes   were 
nected   up  and   fired,  making  only  Ih: 
In   drilling,   Ingersoll   E-24  drills  \\i;l  . 
cylinders   were   used,   mounted   on  ai 
SVz-it.    columns.      An    air    pressure 
105   lbs.   at   the  compressors  was  in  n  i 
giving   an    effective   pressure   at  tin-  ■ . 
about  90  or  95  lbs.     The  powder  n^   i 
per  cent  dynamite  and  the  compress   ' 
used  to  blow  out  the  smoke  after  i  ■ 
As    the    tunnels    were    short,    then    ■ 
much  trouble  from  smoke.     The  litciJ 
at   all  times   kept  about  25   ft.  aheadit 
bench. 

In  mucking  a  muck   foreman  and  Ito 
men  were  used.     The  muck  was  loai  i 
1%  cu.  yd.  dump  buckets,  the  same  as  ei: 
sinking   the   shafts.     These   buckets  \'e 
on  flat  cars  and  when  loaded  were  niim 
the    shaft,    picked    up    by    the    derri  , 
dumped    into    bottom    dump    wagoii?.vl- 
hauled  the  muck  to  a  dump  a  short  ts 
away.     These  wagons  took  just  one  bi:e 
each.     The  buckets  were  each  providecii 
safety   chain,   with    a   snap   hook  in  c: 
tripping  lever  of  the  bucket  should  c^ 
any  of  the  timbers.     In  loading  the  hu-t- 
the  tunnel  a   double  track  was  laid  fii 
shaft  into  the  bench  without  any  switcl. 
one  bucket  was  run  in  and  loaded  part  f: 
muck  wdiceled  out  trom  the  heading  in  h 
barrows   and   partly   by   sbovelers  wore 
the  foot  of  the  bench.'  While  this  buc  > 
being  loaded,  the  one  on  the  other  tra 
been  pushed  cut.  set  up,  dumped  and  rirr 
Instead    of   using   a    hook   on   the  detk 
hook  on   to  the  buckets,   a   special  h\( 
tlevis   was   used.     This   was   to  prevei 
dents  from  the  bucket  striking  a  timbe ' 
'  being  lowered   and   becoming  unhooke' 
Fi.g.  9.     The  clevis  was  about  as  quid 
tach   and  take   off  as  a  hook,  and  wa  i'' 
safer.     Owing  to  the  hard  and  blocky  ' 
of  the  rock  in  this  funnel,  no  extra  hi'' 
ress    was    made,    althou.gh    a    fair   ra 
maintained.     During  the  first  week  ."  P 
of  .77.5  ft.  was  made,  but  for  the  first  t\ 
of  the  week  only  two  drills  oii_  tripod 
be  used  in  starting  the  heading  from  tli 
and  a  shot  was  lost  later  on.  as  the  ga 
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<en  back  to  the  shaft  to  drill  a  sump 

trimming   holes.       For   the   second 

itling  Monday   forenoon,   Feb.  20,  the 

was    108.i   ft.   of   both    heading  and 

The  third  week  the  heading  was  com- 
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t-Spacing    of    Holes    for     Blasting     in 
'  Tunnels. 

11,  i:  and  13  =  cut  holes,  1st  shot  In 
'idinary  exploders. 
,  IS,  16  and  17  =  side  round,  3d  shot 

-Ist  delay  explloders. 
'.  10  and  14  =  dry  holes,   2d  shot  In 
■1    delay    explo^lers. 

"0,    21    and   22  =  trench    holes,    1st 
ading— ordinary  exploders. 
..    d  24  =  1st  shot  in  trimming — ordinary 
era. 

.  26,  27  and  2S  =  1st  shot  In  trimming- 
lay  exploders. 

•n  Wednesday  forenoon,   Feb.  22,  and 

hen  35.-3   ft.   were  driven,   making  the 

■'.Tice  from  the  south  side  of  shaft  4 

1  side  of  shaft  3  of  222  ft.  in  15 

ys   (including  time  of  turning  the 

t.  or  about  15  ft.  per  day. 

nming  off  the  additional  5  ft.  to  widen 

cl  to  20  ft.,  it  was  Hrst  trimmed  out  to 

th   for  a  distance  of  about  20  ft.  at  a 

idway  betw-een  the  two  shafts.     From 

int    the    trimming    was    worked    both 

iing  (our  drills  mounted  on  two  10-ft. 

.    The  column  was  set  up  close  to  the 

the    two    machines    mounted    on    it. 

ft.  holes  were  drilled  running  parallel 

■  tunnel  line.     Four  holes  were  drilled 

the  rib  and  two  about  2  ft.  out.    The 

ere  fired  first  and  the  other  four  holes 

n  this  way  each  shift  advanced  about 

each  direction,  or  14  ft.  in  all,  and  the 

f  trimming  took  just  IG  shifts,  or  5% 

V  line  of  12xl2-in.  timbers  on  the  exact 

ine  of  the  tunnel  was  placed  with  the 

12   ft.   centers.     These   timbers    were 

■>ut  12  ft.  behind  the  face  of  the  trim- 

rhe  tracks  for  the  muck  cars  were  left 

original   locations   and   used    for   the 

g   work,   as   the   greater    part   of   this 

as  thrown  w^cll  across  both  tracks. 

Avenue  Tunnel— The  Porter  Ave. 
vas  driven  from  Shaft  1,  the  heading 
irncd  Monday,  Feb.  13.  The  heading 
a  belt  of  fine  grained  hard  sandstone 
ft.  thick,  reaching  from  the  roof 
5  the  top  of  the  bench.  This  stratum 
hout  any  slips  or  seams  whatever  and 


was  excellent  rock.  In  spite  of  the  fact  that 
the  heading  was  turned  with  two  machines  on 
tripods,  they  drilled  and  shot  a  10-ft.  round  in 
eight  hours.  The  heading  and  bench  were 
carried  on  by  the  same  methods  as  the  Jersey 
."^t.  tunnel.  Owing  to  the  scarcity  of  men, 
only  two  drilling  shifts  were  put  on  at  first, 
and  the  heading  ran  about  ."lO  ft.  ahead  of  the 
bench  the  first  week,  but  tliis  was  reduced  to 
25  ft.  during  the  second  week.  .Vs  the  rock 
drilled  and  broke  well,  a  10-ft.  round  could 
liave  been  drilled  and  fired  every  eight  hours, 
but  for  the  fact  that  the  city  authorities  about 
this  time  limited  the  depth  of  holes  to  8  ft.  on 
account  of  complaints  regarding  the  jar  of  the 
blasting.  The  progress  was  much  better  in 
this  tunnel  than  at  Jersey  St.  As  stated  be- 
fore, only  two  drilling  shifts  wore  worked 
during  the  first  week,  and  the  progress  for  that 
week  ending  Feb.  20  was  ',!(!  ft.,  including  in 
this,  however,  two  shots  made  on  Sunday,  the 
lOth,  or  15  shots  in  all,  averaging  G.4  ft.  per 
shot.  On  Monday,  the  20th,  three  drilling 
gangs  and  three  full  mucking  gangs  of  14  to 
Hi  men  each  were  started  and  the  progress  for 
the  week  ending  Monday  forenoon,  Feb.  27, 
was  126  ft.  of  heading  and  bench.  In  fact  a 
.gain  of  25  ft.  was  made  on  the  bench.  This 
progress  was  made  in  the  six  days  and  one 
extra  G-ft.  round  fired  on  Sunday  to  finish  up 
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Fig.    9 — Details    of    Derrick     Block,    Shackl* 
and    Pin. 

the  tunnel  to  the  further  side  of  Shaft  2.  The 
advance  made  on  the  G-ft.  round  was  5  ft., 
and  deducting  this  the  average  advance  of  the 
other  18  shots  was  G.7  ft.  per  shot.  The  only 
difiference  between  here  and  the  Jersey  St. 
work  in  the  men  employed  was  that  at  Porter 
Ave.  during  this  last  week  an  extra  muck 
foreman  was  used  in  the  heading  and  this  re- 
sulted in  a  much  faster  handling  of  the  muck 
with  the  same  number  of  muckers.  The  en- 
tire distance  of  222  ft.  was  taken  out  in  34 
shots  or  11%  working  days,  averaging  about 
G.5  ft.  per  shot.  In  both  of  these  tunnels  the 
same  methods  were  employed  as  in  the  Buffalo 
water  works  tunnel  described  in  Engineering 
.^^•n  Contr.\ctixc  of  Aug.  17  and  24,  1910. 

Owing  to  the  extremely  cold  weather  pre- 
vailing during  all  the  work,  air  reheaters  were 
used.  A  3-in.  air  line  ran  down  each  shaft 
and  at  the  top  of  the  shaft  three  2-in,  reheaters 
of  the  Ingcrsoll  type  were  set  up  and  so  ar- 
ranged that  anv  of  them  could  be  cut  out  at 
will. 

The  shaft  sinking  was  one  of  the  hardest 
propositions  in  that  line  that  the  writer  has 
ever  seen.  At  the  dryest  shaft  (No.  4)  the 
pumpage  averaged  300  gals,  per  minute  when 


the  shaft  was  sunk  to  grade.  .\t  Shaft  3  the 
leakage  was  ;i5t»  gals,  per  minute  after  it  had 
been  sunk  the  lull  depth,  but  ;u  times  during 
the  sinking  the  leakage  amounted  to  1,050 
gals,  per  miinitc.  .At  Shaft  2  the  leakage  at 
times  during  the  sinking  ran  as  high  as  1,65(1 
gals,  per  minute  and  when  the  shaft  was  down 
to  grade  it  was  4|M)  gals,  per  minute.  In  Shaft 
1  the  leakage  at  times  ran  as  high  as  1,300 
gals,  per  minute,  and  when  sunk  to  grade  the 
leakage  ran  about  500  gals,  per  minute.  From 
these  figures  it  can  be  seen  that  the  pumping 
was  a  very  considerable  item  and  after  drill- 
ing a  round  it  was  a  serious  problem  to  re- 
move the  pumps  before  shooting  and  replace 
them  after  the  shot.  Oftentimes  there  was  6 
ft.  of  water  in  the  shaft  before  the  shot  could 
be  fired.  .Added  to  this  was  the  fact  that  the 
severe  weather  caused  everything  in  the  shafts 
to  be  coatd  with  ice  and  it  was  remarkable 
that  the  men  stuck  so  well  to  the  work.  Only 
one  shaft  pump  was  used  and  all  the  other 
pumps — of  which  there  were  12  in  all,  used  at 
different  times — were  horizontal,  duplex 
plunger  pumps  of  various  sizes.  These  pumps 
were  hung  in  the  shaft,  being  suspended  from 
the  timbering. 

CONCRETING. 

.■\  small  amount  of  concrete  was  placed  in 
Shafts  2  and  3  before  they  were  sunk  to  their 
full  depth,  but  the  greater  part  of  it  was  left, 
until  the  shafts  and  tunnels  were  excavated 
and  trimmed.  The  first  concreting  was  done 
at  Jersey  St.  A  Ilains  mixer  was  set  up  in 
the  upper  section  of  Shaft  3,  which  had  been 
concreted,  and  a  I2xl2-in.  chute  led  from  the 
bottom  of  the  mixer  down  to  a  point  about  5 
ft.  above  the  grade  of  the  tunnel  floor.  See 
Fig.  10.  A  track  was  laid  with  a  switch  near 
this  chute,  the  rails  being  laid  on  4xC-in.  ties. 
Every  12  ft.  there  was  a  4xC-in.  timber  on 
edge  running  from  the  center  props  to  a  hitch 
cut  in  the  rock  at  the  side.  Between  these 
timbers  the  track  was  blocked  up  temporarily, 
which  blocking  was  removed  as  the  concrete 
came  up  to  it.  The  ties  were  set  at  a  level 
high  enough  to  liring  their  bottoms  about  2 
ins.  above  floor  grade.  See  Fig.  II.  The 
floor  concreting  was  then  started  in  the 
bottom  of  Shaft  4  and  was  carried  back  to- 
ward Shaft  3,  so  that  there  would  be  no  pass- 
ing over  the  green  concrete.     The  floor  con- 
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Fig.     10 — Installation     of    Haines     IVIIxer    In 
Shaft. 

sisted  of  18  ins.  of  concrete  with  1  in.  square 
reinforcing  rods  across  the  tunnel  every  12 
ins.  The  concrete  was  pushed  to  the  point  of 
depositing  in  side  dump  cars  and  dumped  in 
place.  At  first  an  area  12  ft.  long  by  the  full 
width  of  the  tunnel  was  leveled  up  to  within 
3  ins.  of  the  .finished  floor  grade  and  the  rein- 
forcing rods  placed.     The  remaining  3  ins.  of 
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concrete  was  placed  and  tlie  top  smoothed  off. 
All  blocking  underneath  the  track  was  re- 
moved and  two  2-in.  planks  slid  inider  the 
tics  between  the  cross  timbers,  referred  to 
above.  These  planks  prevented  the  ties  from 
making  indentations  in  the  soft  concrete. 
Along  each  side  of  the  tunnel,  close  to  the 
rock,  a  gutter  about  G  to  8  ins.  deep  was  left  in 
the  concrete.  This  served  the  double  purpose 
of  providing  a  drain  for  any  water  coming 
through  the  sides  of  the  tunnel  and  also  of 
affording  a  bond  between  the  side  walls  and 
the  bottom. 

Tunnel  Forms. — The  forms  for  side  walls 
and  roof  were  of  wood  and  the  details  can  be 
seen  from  the  accompanying  plan,  Fig.  12. 
The  side  wall  forms  were  made  up  in  r2-ft- 
sections.  The  uprights  were  2xG  ins.  spaced 
i8-in.  centers,  resting  on  a  2x6-in.  sill  and  fin- 
ished oflf  with  a  2x(j-in.  cap.  These  sections 
were  sheathed  up  within  3  ft.  of  the  top  with 
1-in.  matched  boards.  After  the  concrete  had 
reached  the  top  of  these  boards,  Ixli-in.  boards 
were  placed  as  the  concrete  was  filled  up.  At 
the  floor  level  2x8-in.  pieces  ran  across  the 
tunnel  between  each  pair  of  uprights,  bracing 
them  apart.  At  a  point  4%  ft.  above  the  floor 
level  4x6-in.  braces  ran  across  between  the  up- 
rights and  on  these  was  the  working  platform, 
consisting  of  2-in.  planks  laid  longitudinally 
with  the  tunnel  and  for  the  entire  width  of 
the  tunnel.  On  one  side  of  the  platform  lie- 
tween  the  center  timbers  and  the  side  wall  was 
a  24-in.  gage  track  from  the  concrete  mixer. 
The  concrete  was  brought  in  on  cars  and 
dumped  on  the  flooring  and  then  shoveled  into 
place. 

The  roof  forms  consisted  of  4x(i-in.  cross 
timbers  with  2-in.  planed  plank  as  lagging. 
See  Fig.  13.  For  about  2  ft.  on  each  side  of 
the  tunnel  this  lagging  ran  along  continuously, 
but  for  the  remainder  of  the  distance  across 
the  tunnel  it  was  put  in  in  4-ft.  lengths,  which 
were  placed  as  needed.  Under  the  cross  tim- 
bers of  the  roof,  in  the  center  of  the  tunnel, 
ran  a  6xG-in.  cap  with  4x0-in.  props  from  it 
down  to  the  working  platform,  which  in  turn 
was  propped  from  the  bottom  of  the  tunnel  in 
the  same  manner.  Previous  to  the  starting  of 
the  concrete  it  had  been  decided  to  leave  the 
center  timbers  in  place  and  concrete  them  in. 
A  3x3-in.  angle  was  cut  to  fit  the  space  be- 
tween each  two  timbers  and  a  2-in.  cleat  was 
nailed  on  the  face  of  the  timbers  for  this 
angle  to  rest  on.  The  lower  face  of  the  angle 
was  set  flush  with  the  lower  side  of  the  roof 
slab,  and  when  concreting,  the  reinforcin,g 
rods  in  the  roof  were  laid  across  the  upper 
edge  of  the  angle,  which  afforded  a  center 
support    for    the    roof    slab.      Fnough     forms 


used  and  two  cars  were  run  on  this.  In  load- 
ing at  the  chute  from  the  mixer,  there  was 
room  for  one  car  to  run  past  the  chute.  The 
first  car  was  loaded  and  the  scciiud  then 
brought  under  the  chute  and  loaded.  These 
two  cars  kept  the  concrete  gang  busy  until 
two    more   came.     The   concrete   gang   at   the 


Fig.     11 — Track     Arrangement    for     Placing 
Concrete  in  Tunnel   Floor.. 


bottom  consisted  of  a  foreman  and  six  shov- 
elers,  two  tampers  and  two  men  pushing  cars. 
On  the  mixer  there  were  two  men  and  on  top 
the  gang  consisted  of  a  foreman  and  six  men 
loading  buckets.  The  concrete  was  made  of, 
river  gravel,  which  contained  a  large  amount 
of  sand.  The  proportions  were  1  cu.  ft.  of 
cement  to  7  cu.  ft.  of  gravel.  This  amounted 
to  a  mixture  in  the  proportion  of   1  :2V4  :4%. 


as  a  section  of  side  walls.    The  llO-tti 
was    completed    in    about   o   days.    Tr'' 
forms  on  the  oldest  uO-ft.  section,  wlf  "' 
at  the  middle  of  the  tunnel,  wcre'takili' 
and  moved  close  to  Shaft  3  and  set  uiVi 
they  were  concreting  this,  the  carpent  , 
down  the  next  section  and  moved  it  bi 
so  on.     By  this  method  forms  did  notl-''', 
be  handled  through  forms  uhcn  thevt** 
be  reset.  '  r  ' 

Slmft   Forms. — When    the   tunnel  li L. 
concreted,   the   forms   for  the  shaft  vt  '' 
At  the  bottom,  two  G-ft.  sections  werii!, 
carrying    the   concrete   above   the  topff  I'' 
tunnel.     Then   12-ft.  sections  were  setL  i, , 
were  lagged  for  only  6  ft.  of  their  heif"' 
a  working  platform  placed  on  the  bra|'i; 
up  on  the  section  and  even  with  the  ttjf 
lagging.     When  the  concrete  reached  e  ■ 
of  the   lagging,  the  platform   was  puj 
braces  placed  at  the  top  of  the  12  il^ 
the  lagging  carried  up  to  the  top  of  s< 
tion,  the  platform  replaced,  and  concresi 
resumed,  see  Fig.  14. 

The  corner  posts  and  uprights,  2  Ijo 
were  4xG  in.,  and  these  were  braced  bi » 
by  2x8  in.  plank  tied  together  at  thfif 
sections.    The  lagging  was  2  in.  planecn 
.After  the  concreting  at  Shaft  4  hadar 
the   height  of  the  tunnel   roof,  the  riiis 
of   the  C!)ncrete  was  mixed  by  hand,; 
mixer  al  Shaft  3  was  not  available.    Ji 
3  the  concreting  from  the  tunnel  floiof 
llie  bottom  of  the  section  previously  IJ 
mixed  by  the  Hains  mixer,  as  the  lar 
set   with   the   bottom   of   it  about  5  lik 
the   bottom  of   the   lined   section.    Tljii 
was  carried  up  in  6  ft.  and  12  ft.  sect . 
as  it  was  brought  up,  sections  vcr. 
from  the  chtUe  leading  down  from  tl.j; 
so   that    it   would    end   about  2   ft.  at 
working  platform  each  time.     In  carnj 
all  the  shaft  linings,  steel  plates  rc^!!i 
cross  braces  were  used  for  working  \i 
These  plates  were  8x10  ft.,  and  by-  ,. 
the  end  the  two  plates  just  covertil  ; 
inside  the  uprights  excepting  about  J 
the  sides.     ."Mong  each  side  and  acr- 
a  2x12  in.  plank  was  stood  on  edge  t.;. 
the  wet  concrete,  gravel,  etc.,  from  runt 
the  edges  of  the  platform. 

In  concreting  the  Porter  .'\ve.  tnnneH 
mixer  was  set  in  the  finished  portion  S 
2  and  the  tunnel  and  shafts  were  conte 
exactly  the  same  manner  as  the  Ji;y 
tunnel.     When   it   came   to  the  conciing  o: 
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Fig.    12 — Elevation    of    Wall    Forms    for     Tunnels. 
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Fig.    13 — Cross-section    of    Tunnel    Showing   Details  of  Concrete  For 


were  made  for  one-half  the  length  of  the 
tunnel  (110  ft.)  and  these  forms  were  set  up, 
starting  from  a  point  half  way  between  the 
two  shafts  and  running  to  Shaft  4.  The 
track  for  the  concrete  cars  was  built  on  a 
trestle  from  Shaft  3,  to  where  it  ran  on  to 
the    working   platform.     Only   one   track    was 


Four  bags  of  cement  were  dumped  in  with  1 
cu.  yd.  of  gravel  in  the  bucket  on  top,  and  this 
was  sent  down  to  the  mixer,  where  it  was 
sent  through  and  the  water  supplied  for  it. 
The  sides  and  roof  were  concreted  in  about 
50-ft.  sections,  it  being  arranged  so  that  a  sec- 
tion of  the  roof  was  going  on  at  the  same  time 


Shaft  1  the  water  caused  a  great  ^ 
trouble  which  was  overcome  by  bill' 
wooden  collar  around  the  shaft,  abi  ' 
below  the  rock  surface,  and  leac^; 
water  collected  by  this  collar  dowi  0 
sump  by  means  of  sections  of  hose,  ^f'',, 
concrete   had   reached   as   high  as  th«>""' 
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\<i\  at  a  water  seam,  pipes  enough  to 

flow  of  water  from  the  seam  were 

nil  the    concrete    and    the    collar    was 

to  take   the   water    from  the   rock 

When    the    concrete    again    reached 

more  pipes  were  built  in.  and  after 

te  had  set  sufificicntly  all  pipes  were 

100  lbs.  pressure.     .-\.f ter  the  grout 

grout  pipes  were  cut  off  flush  with 

I  the  concrete. 

shaft  there  were  steps  made  of  1  in. 

1  set  in  one  corner  and  the  design 

a   reinforced  concrete   covering   of 

but  this  was  omitted  to  allow   of 

itaation  of  the  pipes. 

ire   work     was    completed     in     the 
me  (4  months),  the  last  concreting 
;  early  in  .\pril,  and  the   forms  re- 
j|i  tunnel  cleaned  out  by  .April  10th. 

SUMM.^RY. 

...  shaft  sinking,  outside  of  the  earth 
s.  he  work  was  slow  and  expensive, 
iii:)rings  to  mind  the  matter  of  fast 
51  haft  sinking.  Given  a  dry  shaft  of 
al  size,  in  almost  any  kind  of  rock, 
g|d  drilling  and  mucking  gang,  I  per- 
il <ee  no  earthly  reason  why  a  pro- 
8  ft.  per  dav  cannot  be  kept  up 

•  i  200  or  300   ft.     On  the  other 
«li  a  shaft  making  a  large  amount  of 

i  progress  is  a  very  indefinite  quan- 
tefore  any  comparison  of  shaft- 
!(ls  or  even  of  costs  per  cubic 
;   work  at  various  places,  is  very 

With   a  large  quantity   of   water 

.iften  becomes  not  a  question  of 
■laft  can  be  sunk,  but  whether  or 

sunk  at  all.  Grouting  is  without 
nest   thing    for   stopping    leakage 

and   shattered    places   in   a    rock 

in  uncertain  rock  should  be  kept 
ahead  of  each  shot.  If  the  shot 
r  3  ft.  of  the  water  seam  it  will 
the  rock  to  it  and  make  grouting 

•  sible.  The  writer  had  cases  like 
■  of  the  shafts  described  herein 
-.  and  found  the  best  remedy  was 

whole  bottom  of  the  shaft  to  a 

:  3  ins.  with  loose  sand,  apply  the 

a   thick   mixture,    and    wherever 

t,  iiroke  up  through  the  sand  to  place 

lei    hag   about    one-half    full    of    sand. 

'  may  seem,  this  w-ill  stop  the  leak 

Mother  scheme  used  where  there 

T  I   icaks  w'as  to  shred  up  oakum  and 

^th  the  grout.    Still  another  method  is 

« the  water  to  rise  several  feet  above 

•1    to  be  grouted  and  then  grout  them 

»■  y  through   long  pipes,    allowing    the 

t  flow  from  a  height  a  few  feet  above 

It   level.  .Although  this  grouting  method 

«  in  use  to  my  own  knowledge  for  1<S 

y  rs,  it  has  just  lately  come  into  general 

r  is  being  hailed   by   many   as   a   new 

c.  in   fact  one  man   has   gone   .so   far 

s  urc  a  patent  on  it. 

J!  g  the  grout  its  consistency,  mixture 

r  ;ure  should  be  varied  to  suit   condi- 

can  be  easily  ascertained  whether  or 

'■  m  encountered  is  a  heavy  or  a  light 

1  the   former,    a  mixture    of    1     part 

t  I  2  parts  sand  will  work  well,  although 

d  s  much  slower  than  neat  cement.   In 

vrk,  it  is  of  course  the  idea  to  get  the 

'pped  by  using  as  little  material  and 

a  little   delay   as   possible,    and    if    the 

i  leavy  and  extends  over  a  large  area 

wl  to  use  the  mixture  mentioned,  and 

t|ick,  using  as  short  a  hose  as  possible 

grout  machine  to  the  holes,  so  tha.t 

ot  clog.     .Another  important  point  is 

:hc  holes  placed  within  a  few  feet  of 

er   around    the   outside    lines    of    the 

I  grout  them  alternately,  pumping  one 

batches    in    each    hole    until    all     are 

f  it  is  desired  to  penetrate  the  seam 

>  possible  the  grout  should  of  course 

i   thin.     On   light    seams     the     grout 

;  made  of  neat  cement  and  mixed  thin 

ery  light  seams  the  holes '  may  have 

aced  only  a  foot  apart  and  the  seam 

c   to   be  blown   out   with    air   before 

Grout  with  sand  in  it  is  much  better 


handled  by  a  machine  using  a  mechanical 
method  of  mixing  as  the  paddles  help  keep 
the  mixture  moving,  as  it  is  blown  out.  and 
gradually  work  the  sand  and  cement  toward 
the  outlet.  When  using  neal  cement  there  is 
very  little  diflference  in  siieed  and  results  be- 
tween the  mechanical  mixer  and  the  air  jet 
mixer. 

On  the  tunnel  work  the  conditions  were 
mrire  favorable  for  fast  work  and  ihe  results 
accordingly  show  to  better  advantage,  al- 
though had  the  conditions  permitted  of  the 
drilling  and  shooting  of  10  ft.  rounds  the 
progress  would  have  been  much  better.  The 
Porter  Ave.  tunnel  presented  the  better  work- 
ing conditions  as  the  rock  in  the  heading, 
though  hard,  was  even  drilling  with  no  slips. 
except  at  the  tunnel  roof  and  one  at  the  top 
of  the  bench.  Consequently  it  was  a  rare  oc- 
currence to  find  a  blocky  hole.  The  actual 
time  for  mucking  out  the  heading,  selling  up, 
drilling  and  tearing  down  was  often  only  t! 
hours,  or  less  in  this  tuimel.  while  at  Jersey 
St.,    where    the    rock    was    inucli    harder,    the 
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Fig.     14 — Details     of     Concrete     Forms     for 
Shafts. 


time  ran  about  7  hours.  In  tlie  tunnels  the 
four  drill  runners  in  the  heading  and  their 
helpers  mucked  out  the  heading,  while  the 
bench  runner  and  his  helper  cleared  a  space 
for  the  first  bench  hole.  The  muckers  cleared 
off  for  the  other  bench  holes  while  he  was 
drilling  the  first  one.  .As  the  muck  was  usual- 
ly so  high  that  it  was  impossible  to  find  the 
face  of  the  bench  the  bench  driller  on  each 
shift  on  tearing  down  placed  his  three  tripod 
weights  in  a  pile  close  to  the  right  hand  rib 
exactly  where  the  next  round  would  come.  .As 
these  weights  were  uncovered  in  the  first  few 
minutes  the  runner  on  the  bench  knew  where 
to  place  his  holes  without  waiting  to  find  the 
face  of  the  bench,  which  usually  was  not  un- 
covered until  the  middle  of  the  shift.  The 
drillers  in  the  heading  each  drilled  ^n-i;  holes 
8  ft.  deep  and  the  runners  on  the  bench  drilled 
usually  one  round  of  five  (i-ft.  holes.  While 
the  short  distance  from  heading  to  shaft  would 
have  at  all  times  been  advantageous,  much  of 
this  advantage  was  lost  from  various  reasons. 
One  was  that  the  quick  handling  of  muck  wa- 
in a  measure  checked  by  the  slowness  of  its 
disposal  on  top  by  the  teams.  The  advantage 
of  better  ventilation  was  overcome  by  the  fact 
that  there  was  a  continuous  sheet  of  water 
falling  down  the  shaft  and  this  held  the  smoke 
back  in  the  tunnel.  In  firing  the  heading 
delav  action  exploders  were  used  and  that  and 
the  method  of  working  enabled  us  to  com- 
plete the  sliooting  in  from  1-j  to  30  minutes, 
as  only  two  shots  were  required.  In  going  in 
after   the   second   shot,   the   heading    foreman 


took  with  him  one  day  the  two  runners  and 
helpers  from  the  top  machines,  and  the  ne.xt 
day  took  the  two  from  the  bottom  machines,, 
wdiile  the  bench  man  saw  to  the  wires  and 
watched  at  the  firing  switch  which  was  located 
at  the  top  of  the  shaft.  The  mucking  gangs 
attended  to  getting  the  machines,  columns, 
arms,  etc.,  into  the  heading  when  the  drill- 
ers were  ready  for  them  and  to  taking  them 
out  after  the  rumiers  had  torn  down. 

In   speaking   of   the   delay   action   exploders 
there  has  been  lately  a  number  of  claims  made 
for  Ihe  scheme  of  firing  a  heading  with  fuse 
and  caps  as  against   electric  exploders.     This 
is  largely  due  to  the   fact  that  of   late  there 
arc  a  number  of  miners  who  have  drifted  east 
and    into    tunnel    work    and    they,   aided     and 
abetted  by  parties  who  are  always  after  some- 
thing new,  have  hauled  out  this  fuse  and  cap 
theory.      Their    main   argument    is    that   there 
is  bul  one  shot  lo  be  made  and  that  the  fuse 
can  be  cut  various  lengths  .so  that   the  holes 
will  go  each  at  a  different  and  appointed  lime. 
Now  in  the  first  place  the  method  of  placing 
Ihe  holes,  which  in  almost  all  classes  of  rock 
gives  best   results,  is  the  center  cut  and    side 
round  method,   with,  of  course,  dry  or  trim- 
ming holes  for  taking  the  roof  of  tlic  heading 
to  grade  and  line.     With  this  method,  always 
supposing  there  is  only  one  side  round,  there 
will    be   only    three    shots     not    counting    the 
holes   on    the   bench   which   of   course   can   be 
fired  with  the  heading  holes.     In  the  heading 
in  ((ueslion  there  would  he  six  cut  holes,  six 
side    round   holes   and    five   dry   holes   and    it 
becomes  a  question  not  of  cutting  the  fuse  of 
different  lengths  but   of   in  two  cases  cutting 
six  pieces  of  fuse  exactly  the  same  length,  as 
to  get  results  it  is  absolutely  necessary  to  have 
all  the  cut  holes  go  at  exactly  the  same  time 
and   there   is  no  question  about  the  utter  im- 
possibility of  cutting  that  number  of  fuses  so 
that  the  six  holes  will  go  at  exactly  the  same 
instant.     Even   if   the    fuse  is   measured   to   a 
hair  and  all   taken    from  the  same  coil   there 
are  hound  to  be  some  places  in  it  with  a  larger 
amoimt  of  powder  than  in  others  and   there- 
fore the  different  pieces  of  fuse  will  vary  con- 
siderably in  the  time  of  burning.     In  addition 
to  this  it   is   impossible  to  light   all   the   fuses 
at  exactly  the  same   instant.     Another  reason 
that  electricity  is  better  than  fuse  in  a  tunnel, 
is  because  the   fuse  adds  a  great  deal   to  the 
smoke  and  if  any  sort  of  a  fast  schedule  is  to 
be  maintained  this  is  quite  an  item.     .At   first 
glance  it   might  appear  that   the  extra  smoke 
would  not  amount  to  much,  but  there  are  in 
this  case,  counting  the  bench   round,  22  holes 
at  one  shot  and  allowing  say  ■")  ft.  of  fuse  to 
the   hole   there   would    be    110    ft.   of    fuse   in 
all.     It  must  also  be  taken  into  consideration 
that   the   tar,   and   tape   covering  of   the    fuse 
makes    the    worst    kind    of    smoke.      The    ad- 
vantages of  the  electric  expfeders  are  so  ob- 
vious to  anyone  that   it   should  not  be  neces- 
sary to  explain  them  but   in  spite  of  this  the 
writer   knows   of   several   tunnel   contracts   in 
the   eastern    states    where    fuse    and   caps   are 
used    and    electric    exploders    dismissccl    with 
the    contemptuous    remark    that   they    are     no 
good.     There  are  of  course  places  where  it  is 
advantageous  to  use  fuse.     For  instance,  whei> 
it   is   desired   to   set   off   several   holes   at   in- 
tervals of  a  few  seconds  in  an  open  cut  or  in 
some   place   where   a   battery   or   electric   cur- 
rent is  not   available.     It   is   a   fact,   however, 
that   in  tunnel   headings  in   mines  where   fuse 
is  used   largely,  the  holes  are  so  drilled  that 
they  have  to  be  fired  a  few  at  a  time,  and  for 
that    reason    the    fuse   is   advantageous.      .And' 
right  there  is  the  whole  argument.     The  fuse- 
is  used  because  the  holes  are  drilled  that  way 
and  the  holes  are  drilled  that  way  because  they 
use   the    fuse.     The   writer   has   seen   a   great 
number  of   these  combinations,   or  one  might 
say  complications  of  holes,   has  tried   both   in' 
the  east  and  in  the  west  and  has   never  seen 
any  advantage  over  the  center  cut  method  and 
in  all  but  a  few  of  the  softest  formations  has; 
found     decided     disadvantages,     chief    among- 
them  being  that  more  holes  are  required   for 
a  given  area  of  heading  and  a  great  deal  more 
powder. 

.Another  point   which   should   be   mentioned 
is  in  regard  to  the  hard  rock  encountered   in 
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connection  with  some  remarkable  rock  tun- 
neling progress  records,  whicli  have  been  pub- 
lished in  the  last  few  years.  The  parties  in 
charge  of  some  of  these  tunnels  tell  of  the 
extremely  hard  rock  encountered  and  later  on 
go  into  the  details  of  an  elaborate  system  of 
timbering  which  was  necessary  to  hold  up  the 
arched  roof  of  headings  which  in  some  cases 
are  as  small  as  8  ft.  wide.  Naturally  one 
wonders  about  this  extremely  hard,  or  quite 
hard,  or  medium  hard  rock  that  requires  con- 
tinuous timbering.  O!  course  there  are  cases 
of  extremely  hard  rock  which  had  to  be  tim- 
bered in  places  but  that  is  on  account  of 
seams  in  the  rock.  A  case  in  point  was  in 
some  of  the  headings  from  the  East  Ave. 
shaft  of  the  Pennsylvania  Railroad  tunnels  at 
Long  Island  City.  There  the  rock  varied,  but 
in  most  cases  was  extremely  hard  and  at  some 
points  needed  timbering  as  the  tunnels  were 
of  large  diameter  and  there  were  occasional 
seams  running  in  such  a  way  as  to  detach 
heavy  pieces.  In  general,  however,  if  rock  is 
so  soft  as  to  need  continuous  timbering  it 
will  be  easy  to  make  rock  tunnel  records  and 
the  heading  can  usually  be  shot  by  almost  any 
sort  of  an  arrangement  of  holes. 

There  has  arisen  of  late  years  quite  an  argu- 


ment as  to  whether  the  best  method  of  tunnel 
driving  is  to  use  a  top  heading  and  bench  sys- 
tem or  to  use  the  bottom  heading  method.  This 
argument  has  somewhat  the  aspect  of  two  par- 
ties arguing  as  to  whether  a  section  of  sewer 
across  a  valley  and  through  a  mountain  should 
be  built  in  tunnel  or  open  cut.  To  the  casual 
onlooker  it  would  seem  that  the  part  across 
the  valley  should  be  open  cut,  while  through 
the  hill  it  should  be  tunnel.  Similarly,  there 
are  tunnels  and  tunnels.  Some  can  be  driven 
better  by  one  method  than  by  the  other  but 
the  only  way,  to  get  quick  work  and  economi- 
cal results  is  thoroughly  (o  study  the  work, 
get  the  most  suitable  plant  and  then  carefully 
systematize  the  work  and  organize  it  so  as  to 
run  as  nearly  as  possible  without  friction. 
Also  do  as  much  work  as  possible  by  ma- 
chinery. 

On  the  tunnel.T  described  Iicrem  the  men 
were  paid  a  bonus  for  fast  work.  There  was 
no  bonus  system  that  could  be  applied  to  the 
shaft  work  but  as  soon  as  the  headings  were 
turned  a  system,  similar  to  that  used  by  the 
contractors  on  their  previous  tunnel  work,  was 
put  into  effect.  The  minimum  week's  work 
was  set  at  bit  ft.  This  was  divided  into  three 
parts   giving   a    progress   of    18   ft.   4   ins.    for 
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each  gang  to  make  in  one  week.  J\i 
ing  advance  was  measured  carefully  af" 
shot  and  each  foreman  credited  with  ' 
tance  made  by  his  shot.  l<"or  everytliii 
the  required  amount  the  heading  foreih  ' 
ceived  50  cts.  per  ft.,  the  drill  runneJ '*' 
per  foot,  and  the  helpers  and  nippers  * 
per  foot.  In  case  any  of  them  lost  mcLi'' 
one  day  during  the  week  they  receik  '" 
bonus.  As  the  tunnels  were  short  it  {  "" 
thought  necessary  to  pay  bonus  to  thAnT 
ers  and  concrete  men.  f 

It  was  an   extremely  hard  matter  tAf'. 
at  anything  like  an  accurate  unit  cosS  '1' 
shaft  work  but  tables  of  the  cost  of  if.i 
nel  excavation  is  appended  and  also,; 
the   concrete   work.     These  are  ay^ 
for  the  entire  tuimels.  '  ' 

This  work  was  carried  out  for  thej,- 
Buffalo  and  was  designed  by  the  D=on, 
of  Public  Works,  F.  G.  Ward.  Commio; 
and  S.  J.  Fields,  Engineer  in  Charg  1 
contractor  was  the  Buft'alo  Dredginf;, 
pany.  S.  J.  Dark,  Vice-Presidei'j 
John  Record,  Chief  Engineer,  with  C.  H- 
lingsworth  in  charge  as  Manager  oO, 
struction.  R.  E.  Mosier  and  W.  B.  Cr 
were   Superintendents  on   the  differen|iji 
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Costs  of  Constructing  and  Maintaining 
Petrolithic  Roads  and  Streets,  To- 
gether With  Data  On  Other 
Liquid  Asphalt  Roads. 

Contributed  by  K.   F.   Pustte.  Lus  Angeles,  CalU 

In  view  of  the  tangle  of  statements  that  have 
been  made  at  various  titnes  in  the  past,  in  talk, 
in  various  reports,  and  in  newspaper  and  mag- 
azine articles,  regarding  the  oiled  roads  of 
California  and  their  values,  a  few  facts  that 
can  be  positively  confirmed  are  pertinent  and 
valuable.  Much  of  the  confusion  and  contra- 
diction is  only  seeming.  It  is  caused  by  an  un- 
scientific consideration  of  the  subject,  and  un- 
fortunately this  blame  has  attached  to  engi- 
neers almost  as  much  as  to  non-professionals. 
There  has  been  a  failure  to  gather  together  all 
the  facts  in  any  given  case,  combined  with  a 
failure  carefully  to  consider  all  the  relations  of 
such  facts  as  were  actually  taken.  Plasty,  un- 
sound reasoning  and  conclusions  thus  have 
been  inevitable.  These  conclusions,  loo  quick- 
ly formed,  and  statements,  too  quickly  made, 
have  caused  a  vast  deal  more  trouble  than  the 
mere  original  errors,  because  few  men,  par- 
ticularly professional  men,  care  to  retract. 

The  use  of  oil  on  roads  in  California  goes 
back  perhaps  abotit  30  years,  but  it  was  first 
merely  splashed  on  the  roads  irregularly  and 
indiscriminately.  Real  construction  dates  back 
only  8  to  12  years.  Perhaps  the  real  begin- 
ning of  constructive  work  may  be  set  at  about 
12  years  ago,  when  a  road  builder  in  Kern 
County  invented  a  sheeps-foot  tamping  roller, 
now  known  as  the  petrolithic  rolling  tamper, 
and  began  to  compact  roads  with  it.  The  de- 
velopment was  slow  for  a  few  years  until  the 
value  of  this  method  of  road  construction  be- 
gan to  be  perceived.  Then  it  advanced  with 
unprecedented  rapidity.  This  rapidity  of  de- 
velopment, as  always  happens  in  extremely 
rapid  development,  has  been  accompanied  by 
and  involved  with  much  confusion  and  much 
misapplication  of  methods  and  materials. 

The  terminology  is  still  confused  and  mis- 
leading. For  example,  in  the  beginning,  crude 
and  comparatively  light  asphaltic  oil  was  used ; 
now  heavy  refined  asphaltic  oil  is  used,  which 
is  properly  a  modified  liquid  asphalt.  In  view 
of  this  actuality  and  because  the  term  "oil" 
conveys  a  wrong  conception  to  the  larger  part 
of  the  road  world,  the  terms  "liquid  asphaltic 
construction"  and  "liquid  asphaltic  roads"  will 
be  used  in  this  article  instead  of  "oiled,"  as  it 
is_  termed  locally  in  California.  We  deem 
"liquid  asphaltic"  properly  the  correct  descrip- 
tive term.     Another  specific  term,  which  it  will 


be  necessary  to  use  is  "Petrolithic  built,"  re- 
ferring to  construction  in  which  the  tamping 
roller  has  been  employed  for  compacting  the 
roadway.  The  tamping  roller  is  made  by  the 
Petrolithic  Pavement  Co.,  Los  .A.ngeles. 

There  are  in  southern  California  (the  par- 
ticular home  of  "oiled"  roads)  l.-")00  or  more 
miles  of  liquid  asphaltic  roads  that  may  be 
considered  as  passably  well  built.  There  are 
hundreds  more  miles  of  oil-splashed  roads, 
which  are  an  improvement  over  the  original 
dirt  and  sand  roads,  but  can  not  be  consid- 
ered as  modern  liquid  asphaltic  constructed 
roads.  These  roads  have  been  a  very  great 
element  in  the  unparalleled  development  of 
southern  California.  Some  of  them  are  very 
cheap  construction  and  are  not  to  be  com- 
pared with  costly  pavements ;  but  in  spite  of 
cheapness     they    have     served    their    purpose 


where  without  getting  into  bad  sand  !!■ 
Because  of  these  roads  our  teamster^, 
larly  haul  two,  four,  six,  eight,  andteiip- 
a  load — loads  which  ordinary  eastern  tei<:. 
would  consider  as  horrible  nightman  ] 
cause  of  these  roads  our  people  gut 
freely  and  easily  throughout  the  entire ci 
Because  of  these  roads,  together  w  i 
equable  climate,  automobiles  are  in  u-er 
practical  use.  Automobiles  have  beoe 
valuable  in  modern  life,  as  incalculii- 
creasing  the  range  and  amount  of  a  ra:5 
pacity  and  activity. 

The  cheapest  of  these  roads,  which  r,- 
considered  passably  well  built,  have  c:  i 
than  $1,000  per  mile.  The  upkeep  ah 
cheaper  roads  has  varied  under  differl  r 
cumstances  between  $25  and  $.50  per  le 
year.    As  population  and  traffic  have  iiea- 


Fig.    1.       Petrolithic    Built    Asphaltic-Natural    Soil    Pavement   on    Adams   St.,  Glen  !• 


more  effectively  at  less  cost  than  any  other 
country  road  system  in  any  other  part  of 
America  has  served  its  community.  No  mat- 
ter how  wet  the  weather  one  can  go  practi- 
cally all  over  the  settled  parts  of  southern  Cali- 
fornia without  getting  into  bad  mud.  No 
matter   how    dry,    one    can    go    almost    every- 


(and  they  have  increased  in  many  ca:  >' 
overwhelming  rapidity)  the  cheapef" 
have  been  or  are  being  replaced  'Vit  |H 
costly  construction  to  meet  the  incre.l 
mands.  The  great  increase  of  traffi'Vi"-" 
must  be  provided  for  may  be  gauged  sonic 
degree  from  the  fact  that  many  of  ouni"' 
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TV  roads  carry  more  and  heavier  traf- 
he  ordinary  streets  of  many  cities  of 
laving  a  population  of  L'u.dilO  to  30,00il. 
ore  durable  liquid  asphallic  construc- 
ch   is  proving  equal   to  all   demands, 


the  native  soil,  which  carries  a  small  per  cent 
"f  low-grade  gravel.  Tho-^c  streets  were  built  in 
19(K)  and  1907  (being  constructed  under  vari- 
ous contracts)  at  a  cost  of  14  to  IS  cts.  per  sq. 
yd.     Three  big  race  meets  have  been  held  on 


IfIq.  2.      Petrolithic    Built    Liquid   Asphaltic    Macadam    on    Main    St.,    Ventura, 


1,5  cts.  to  $1  per  sq.  yd.     It  has  not 
than  this  except  under  special  ex- 
conditions,   or    financial    misman- 
In  some  instances,  where  the  mate- 
oculiarly    ready   to   hand,   the   con- 
:s  cost  as  low  as  30  cts.  per  sq.  yd. 
of  these  durably   constructed   as- 
U  have  been  in  service  six,  seven, 
.  ears.     Many  of  these  roads  have 
lirs  put  on  them  as  yet.    The  worst 
\e  had  as  much  as  4.o  cts.  per  sq. 
•  d  on  them  in  a  period  of  six  or 
<.      This   heaviest   expenditure   has 
l)artial    rebuilding    to    correct    de- 
struction and  has  usually  been  in 
where  perfection  of  smooth  sur- 
'Uianded, 

-  been  costly  misconstruction,  how- 

-  class  of  work,  just  as  there  is  in 
of  work  the  world  over.     There 

's  and  contractors  who  never  leave 
of  road  behind  them.     There  are 
'cers    and   contractors   who    rarely 
,   .1   good   road.     A   vast   deal   of   the 
lament,  probably  most   of   it,   regardin.g 
■instruction   comes   from   men   who 
Jves  failed,  and  are  not  willing  to 
they  themselves  could  be  in  fault, 
•live  to  e.xcuse  their  failure  by   laying 
b  Tie  on  the  system.     The  fact  remains 
I  •  svstcm  is  proving  itself  and  going  on 
\\  such  reports, 
a  very  few  of  the  basic  facts  can  be 
in    this    article.      Several    streets    still 
South  Pasadena  which  were  Petrolith- 
nine  o."  ten  years  ago  of  merely  the 
soil  and  oil  at  a  cost  of  about  18  cts. 
yd.     These   streets   have   had   no   re- 
nd, though  not  in  A  1  condition,  are  yet 
J  that  the  city  does  not  consider  that 
ive    to   be    repaired   and   the   residents 
le  same. 

lale.  Los  .\ngeles  County,  has  a  number 

s  of  liquid  asphaltic  streets  Petrolithic 

ising  only  the   native   sandy   soil  as   it 

he  roadway.     Most  of  the  streets  have 

use  four,  five,  and  six  years,  have  had 

lirs,  and  are  today  equal  in  appearance 

y  of  the  sheet  asphalt  streets  in  some  of 

tern  cities,  though  not   so  hard.     The 

le  streets  cost  from  18  to  35  cts.  per  sq. 

ig.  1  is  a  view  of  one  of  these   Petro- 

uilt  streets  in  Glendale. 

country   town    of    Lenioore,    in    Kifigs 

■,  Cal.,  has  several   miles  of  liquid   as- 

streets,  Petrolithic  built,  with  only  the 

sandy  soil,  at  a  cost  from  14  to  18  cts. 

yd.     These  streets  lasted  seven  years 

it  was  thought  necessary  to  make  any 

on  them. 

automobile  race  course  of  Santa  Moni- 
which  the  world's  records  have  been 
,  IS  over  the  ordinary  liquid  asphaltic 
of  Santa  Monica  and  a  short  stretch  of 
nt  country.  This  course,  with  a  very 
exception,  is  all  Petrolithic  built  of  only 


them,  yet  to  date  they  have  cost  less  than  1.1 
ct.  per  sq.  yd.  in  upkeep.  They  have  not  given 
way  at  any  point  in  any  of  the  races. 

These  are  a  few  of  many  such  facts  regard- 
ing the  much  maligned  but  persistent  earth 
and  oil  construction.  This  grade  of  construc- 
tion, where  no  broken  stone  is  used,  is  not  de- 
signed for  a  high  grade  pavement,  but  is  de- 
signed to  attain,  with  very  low  cost,  durable, 
serviceable,  economical  country  roads  and  small 
town  streets  for  light  traffic. 

Monrovia,  in  Los  .Angeles  County,  has  over 
25  miles  of  asphaltic  streets,  most  of  which 
have  been  in  service  from  four  to  six  years. 
These  streets  are  Petrolithic  built,  using  just 
the  native  soil,  which,  however,  is  an  excellent 
granite  gravel  lying  on  the  mountain  slope. 
No  expenditure  for  upkeep  has  been  put  on 
many  of  these  streets,  although  they  arc  sub- 
jected to  comparatively  heavy  trucking  and 
auto  traffic.  On  the  few  streets  that  have  been 
retouched  as  yet,  and  the  expenditure  has  been 
so  slight  that  the  street  dei)artnicnl  has  consid- 
ered it  negligible.  The  cost  of  construction 
has  ranged  between  "25  and  40  cts.  per  sq.  yd. 
These  streets  are  so  good  that  visitors  usually 
think  that  the  pavement  is  costly  sheet  asphalt. 

Ventura,  California,  has  over  13  miles  of 
liquid  asphaltic  streets,  which  were  built  about 
four  years  ago  at  a  cost  of  about  58  cts.  per 
sq.  yd.     These  pavements  are  a  form  of  Pe- 


equal  aggregation  of  streets  that  cost  less  than 
$1  per  sq.  yd.  will  stand  comparison  with 
them.  There  are  no  records  of  upkeep  ex- 
penditure of  any  sort  on  them  as  yet. 

Santa  .-Xna,  California,  has  several  miles  of 
liquid  asphaltic  streets  which  have  been  in 
service  about  three  years.  They  arc  Petrolith- 
ic built  asphaltic  macadam,  and  cost  between 
.51)  and  68  cts.  per  sq.  yd.  These  pavements 
arc  on  several  higher  class  residence  streets 
and  side  business  streets,  and  are  deemed  by 
most  of  the  residents  superior  to  regular  sheet 
asphalt.  No  repairs  have  yet  occurred  on  the 
streets.  Fig.  3  shows  one  of  the  Petrolithic 
built  asphalt  macadam  pavements  in  this  city. 

.-\bout  6V4  miles  of  road  lying  along  the  foot 
of  the  mountains  back  of  Pasadena,  and  con- 
stituting a  link  of  the  Los  .Angeles  County 
good  road  system,  was  Petrolithic  built  about 
two  years  ago,  using  only  the  soil  of  the 
mountain  slope,  which  bears  a  large  propor- 
tion of  granite  gravel.  This  road  carries  a 
great  deal  of  automobile  and  hauling  traffic 
and  is  subject  to  the  wash  of  heavy  mountain 
rains,  yet  it  is  proving  superior  to  the  great 
mass  of  much  more  costly  8-in,  asphalt  mac- 
adam laid  about  the  same  time.  It  is  deemed 
one  of  th-j  best  pieces  of  road  in  the  system. 

North   Grand   .'\ve.,  in   Pasadena,  lias  been 
under  service  for  six  years  without  any  outl.ay 
for  repairs.     It  is   Petrolithic  built   liquid  as- 
phaltic macadam,  and  is  in  excellent  condition  ' 
today. 

Pasadena  has  many  miles  of  asphaltic  streets 
of  various  grades  and  variously  built.  Its  as- 
phaltic macadams  range  between  1  in.  and  (5 
ins.  in  thickness  of  the  actual  stone  pavement. 
Some  of  these  streets  carry  a  traffic  of  1,000  to 
1,500  automobiles  a  day  besides  other  light 
and  trucking  traffic.  Some  of  the  streets  have 
records  of  very  heavy  hauling.  The  asphaltic 
macadam  pavements  cost  from  $1  per  sq.  yd. 
downward.  Most  of  them  have  called  for  no 
repairs  as  yet.  The  extreme  cost  of  repair, 
when  misconstruction  made  necessary  a  par- 
tial reconstruction  of  the  pavement,  has  been 
4.5  cts.  per  sq.  yd.  or  less :  this  cost  covered 
scarifying  and  reshaping  the  entire  surface, 
and  pavements  so  treated  are  now  .-X  1. 

Outside  of  the  slight  surface  abrasion,  all  of 
the  pavements  referred  to  are  apparently  im- 
proving in  quality  with  age  instead  of  deteri- 
orating. Such  improvement  under  aging  is 
coming  to  be  accepted  as  one  of  the  sure  quali- 
ties of  plastic  asphalt  (asphaltic)  pavements. 

It  may  be  interesting  also  to  cite,  along  with 
these  roads,  the  boulevard  built  by  the  United 
States  through  the  Fort  Rosencrans  Reserva- 
tion on  Point  Loma,  San  Diego  County,  Cal., 
and  the   extensive  boulevards   built  bv  .\.   G. 


Fig.    3.      Petrolithrc    Built    Asphaltic    Macadam   on   French   St.,   Santa   Ana, 


trolithic  built  liquid  asphaltic  macadam.  A 
view  of  one  of  these  Petrolithic  built  streets 
is  shown  in  Fig.  2.  Some  of  them  show  some 
minor  defects  of  construction,  but  as  a  whole 
they  are  considered  by  many  of  the  residents 
as  equal  to  sheet  asphalt.     Certainly  no  other 


Spalding  through  the  adjoining  territory. 
These  are  sand-clay  roads,  Petrolithic  built, 
except  that  no  liquid  asphalt  was  used.  They 
are  accounted  among  the  finest  auto  roads  in 
the  world. 
The  cost  data  herein  quoted  are  either  the 
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contract  prices  or  the  maximum  totals  of  all 
expenditures.  A  great  many  lower  cost  data 
could  be  quoted,  but  these  seem  sufficiently 
illustrative.  These  pavements  are  only  a  few 
representatives  of  liquid  asjihaltic  roadway 
construction.  They  explain,  in  a  small  way, 
why  California  liquid  asphaltic  construction  is 
spreading  despite  no  small  amount  of  misun- 
derstanding, misapplication,  and  misstatement. 
This  type  of  construction  is  not  tilted  to  Cali- 
fornia conditions  alone,  Init  is  proving  its 
worth    under   all   climatic    conditions.      It    has 


Cost  of  Crushing  Rock  at  the  Pacoima 

Quarry  of  the  Los  Angeles  County 

Highway  Commission. 

The  following  data,  which  have  hrcn  taken 
from  the  report  of  the  Los  Angeles  Highway 
Commission  for  the  six  months.  July  1.  1911, 
to  Jan.  1,  1912,  show  the  cost  of  crushing  rock 
at  the  Pacoima  quarry  of  the  commission.  A 
description  of  this  quarry,  the  methods  of 
working  it,  and  detailed  data  for  the  previous 


and  the  output  for  the  six  months    T 
shows  the  unit  costs  of  operation  jnj  " 
tenance,   and   Talilc    III   gives  the  am  r 
powder  used,  and  its  cost.  °™lot 

As  will  be  seen  from  Table  I,  the  tnlJ 
ber  of  8-hour  shifts  worked  from  |m| 
Dec.  31  was  331,  which  is  equivalent  tifi'" 
hours.  The  power  consumption  for  n, ^" 
was  89,994  K.  W.  hours  at  1%  ct,^>i 
K,  W.  hours  at  1%  cts.,  making  f^" 
107,640  K.  W.  hours.  The  averir' 
consumption  per  hour  was  40  65  K  wl" 
or  55.25  h.p.  '  ™'f«rs 

TABLE     III.— AMOUNT     AND    COStL 


used 
Lbs. 

July     l,S60 

.\ugust     1,3S7 

September    1,655 

October    860 

November     ....1,055 
December    243 


POWDER  USED. 
Per  ton 
Powder  crushed 


fi-mo.    period. 


r.oifi 


rock. 

Lbs. 
.11 
.07 
.09 
.04 
.05 
.01 

.06 


Total 

cost 

powder. 

$213.90 

153.76 

190.32 

98.50 

131.80 

27.8! 

$816.10 
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Fig.    4.       Petrolithic     Built    Asphaltic-Gravel 

County    R 


Construction  on  Altadena   Drive,   Los  Angeles 
oad    System. 


stood  up  even  in  so  wet  a  climate  as  South 
Bellingham,  Wash.,  and  is  withstanding  the 
freezing  weather  of  Spokane. 


At  the  Nepissing  Mine  in  the  Cobalt  Dis- 
trict of  Canada  prospecting  for  outcrops 
has  been  carried  on  extensively  by  surface 
trenches.  During  a  three-year  period  91.9 
miles  or  485,232  ft.  of  trenches  have  been 
made  by  the  company,  as  stated  by  the 
Engineering  &  Mining  Journal.  The  av- 
erage depth  of  trenches  in  1909  was  4.1  ft.; 
in  1909.  3.4  ft.;  in  1910,  2.7  ft.,  and  the  av- 
erage depth  for  all  work  during  that  period 
3.37  ft.  Assuming  an  average  width  of  2  ft., 
this  would  give  6.74  cu.  ft.  per  lin.  ft. 
of  trench.  All  the  work  was  done  with 
an  average  of  78  men  during  the 
working  season,  equaling  18%  months.  A\- 
lowing  a  total  of  SCO  working  days,  the 
average  day's  work  was  aljout  9.70  lin.' ft. 
or  6,537  cu.  ft.  of  trenches.  This  would  indi- 
cate that  the  average  work  per  man  on 
trench  work  under  similar  conditions  should 
be  approximately  12.5  ft.  of  trench  averag- 
ing 3.37  in  depth,  or  about  84  cu.  ft.  The 
average  cost  per  ft.  of  all  the  trenching  was 
23.2  cts.  in  1908;  IS.2  cts.  in  1909,  and  13.9 
cts.  in  1910.  The  average  cost  of  91.9  miles 
was  approximately  17.3  per  ft. 


G-month  period,  were  given  in  our  issue  of 
Oct.  4,  1911. 

The  plant  includes  one  No.  4  and  one  No.  6 
Austin  gyratory  crushers,  loading  bins,  steam 
shovel,  track,  quarry  cars,  electric  locomotive, 
scale  house,  bunk  and  boarding  house.  The  la- 
bor consists  largely  of  Mexicans,  who  are 
paid  $2  per  8-hour  day. 

Table  I.  shows  the  number  of  men  employed 


Endurance  Tests  on  Specimen  Roa  „, 

faces.— The  National  Physical  Labci, 
of  Great  Britain  has  installed  in  a  new  !«, 
division  of  its  engineering  department  «,' 
atus  for  making  endurance  tests  on  roEj, 
faces.  In  these  tests  the  specimen  roac  [i- 
tested  is  laid  in  the  form  of  a  circulaijci 
2  ft.  6  ins.  wide  of  a  mean  diameter  J; 
ft.  The  endurance  of  the  center  2  ft  (1|,^ 
track  is  tested  by  the  roling  on  it  of  eigl|.j- 
steel  wheels,  the  wheels  being  at  an  aila- 
distance  of  45°  from  each  other,  an(aci 
wheel  rotated  by  a  separate  2  b.h.p,  itti. 
motor  mounted  on  a  steel  arm,  which  ni(. 
round  the  center  post.  The  radial  distrjor 
of  the  wheels  is  such  that  the  whole  wii  k 
2  ft.  is  covered  in  one  revolution  of  thew 
and  as  a  further  precaution  to  insure  iDn- 
wear  each  wheel  is  moved  backwards  aiiw 
wards  radially  by  a  cam  mechanism  tlw' 
a  distance  of  1  in.  The  eight  arms  :  a 
hinged  to  a  rotating  boss  on  the  centeios; 
and  at  their  outer  ends  are  connected  b> iti 
springs  to  eight  corersponding  cantileverif 
idiv  fixed  to  a  second  rotating  boss  coii;le 
with  the  former  and  immediately  bd  ii 
By  means  of  a  regulating  wheel  on  each* 
tlie  pressure  of  each  wheel  on  the  track  lii 
adjusted  to  any  desired  value  up  to  tor 
The  armatures  of  the  eight  motors  aron 
nected  in  series,  the  maximum  voltage  o  ai 
the  machines  being  440  volts.  The  mai;Br 
rent  is  supplied  from  a  motor  gentc 
through    two    slips-rings    on   the  cente* 


T.ABLIO  I. 


-FORCE  EMPLOYED  .AND  OUTPUT. 
Force ^       , 


-Output- 


.July     

Aug^ust    . . . 
September 
Octobei'    . . 
No\'embei* 
r>ecember 


.\verage  Men  - 
Ni£,ht. 


Six-montii    period. 


4S 
34 
23 
34 

39 


Total. 
120 
125 
118 

91 

61 


Average 
.stock. 
26 
26 
26 
26 
26 
26 


Shifts 

jun. 

56 


55 
50 


Tonnage. 
16,781 
18.439 
16.719 
22,122 
20,546 
21,617 


t,P' 
1(1 


331 


116,224 


TABLE    II.— UNIT    COST    OF    OPERATION    AND  MAINTEN.ANCE  OF  THE  PACOIMA  QU 
OF   THE    LOS   ANGELES    COUNTY   HIGHWAY'  COMMISSION   FOR   SIX-MONTHS  PERIO 


Superintendent  and  ottice.   salaries 

Stripping,  labor 

Drilling  and  blasting,  labor 

Drilling  and   blasting,   powder 1.2 


.Tuly. 

Per  ton. 

Cts. 

2.30 

7.12 

1.27 


Augi;st.     Sept. 
Per  ton.  Per  ton. 


.07 


24.114 


.S4 


Water   and   Light  Association   Meeting. — 

The  Tri-State  Water  and  Light  .Association 
of  the  Carnlinas  and  Georgia  held  its  second 
annual  convention  in  Salisbury,  N.  C,  on 
April  16  and  17.  Mr.  W.  F.  Stiegliti  of 
Columbia,  S.  C,  was  elected  president,  and 
J.  W.  Xeave  of  Salisbury,  N.  C,  was  re- 
elected secretary-treasurer  for  the  coming 
year.  Many  new  members  were  added  at 
the   Salisbury   convention. 


Drilling  and  blasting,  other  material 
Loading  and  transporting  quarrv  to 

crusher,    labor    

Loading  and  transporting  quarrv  to 

crusher,    material    '.  . . , 

Handling   muck,    labor 14.43 

Handling  muck,   material 96 

Plant  operation,   labor 2.35 

Loading  and   shipping,    labor.......  79 

Maintenance,    labor    1.42 

Maintenance,  material   4  37 

General,    labor    j^ 

General,    sundry    

Power     ' i.92 

Totals    i;4.17 


Cts. 
2.17 
5.95 
1.19 
.83 
.06 

23.96 

.99 
13.44 

.87 
2.30 

.50 
1.2s 
2.13 

.41 

.09 
1.62 


Cts. 
2.30 
7.46 

.84 
1.14 

.02 


13.18 

2'.57 

.44 

1.62 

2.12 

.17 

.on 

l.SO 
5^49 


Oct. 

Per  ton. 

Cts. 

1.74 

2.36 

.37 

.44 

.02 

18.04 

1.36 
7.06 

2^05 

.29 
1.16 
2.54 

.20 

i'.32 

38.95 


Dec.    Average 
Per  ton.  Fer  ton. 


Nov. 

Per  ton. 

Cts.  Cts.  Cts.      osi 

1.87  1.48  1.94      4 

.04  3.71  419       ■ 

.31  .11  .64      1 

.64  .13  .70      1 

.01  03 

14.50  13.41  19.28     » " 


1.49 
5.96 

2!54 
.59 
.90 

2.33 
.06 
.01 

1.53 


1.40 
3.74 

2!27 
.82 
.90 

2.05 
.20 
.08 

1.43 

31.73 


1.38 
9.20 

.28 
2.34 

.57 
1.19 
2.55 

.19 

.04 
1.5& 


*Th-?  pronus  from  the  employes'  hoarding  house,    run    ov   the 
N9  cts.  per  ton;  deducting  this  IVom  4(1.1  cts.  give.'!  a  net  cost 


Commission,    amounted  to  $-• 
of  44.21   cts.   per  ton 
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nt-field  coils  of  the  motors  are  con- 
eries,  and  supplied  direct  from  the 
IIS  through  two  smaller  slip  rings. 
ited,  states  Tlic  Surveyor,  that,  in 
a  road  of  tar-macadam,  by  the  use 
el  wheels  nmning  at  10  m.p.h.,  24 
CO  inuous  runing  would  represent  one 

we 

lac 

inc 


on  a  typical  heavily  trafficked  road. 

e  willi  of  course,  be  available  for 

tests  of  rubber-tired  wheels  at  the 

s  eds    which    can    be    attained    up   to 


rll 


nterest   on     Repairs     Be     In- 
II  in  the  Total  Annual  Cost 
I     of  a  Pavement? 

I  reply   to    my   letter   of    March    2:i    in 

ipavement    economics      published      in 

ith  Issue  of  Engineering  &  Contract- 

•  that  I  am  in  error  on  several  points. 

e   is  considerable  room   for  a  dlf- 

:':nion.    and    trust    you    will    allow 

-  nt  my  side. 

place    the   definition    of    "annual 

'itant.      As    stated,    my    basic    as- 

that  "the  average  annual  cost  of 

I  ivement   may   be  defined   as   that 

i.ey  which,  if  contributed  annually. 

he    existing    conditions,    keep    thf 

Uly  paved  and   repaired." 

.m    this    basis,    the    tirst    point   of 

o  in   regard   to  including  the   item  of 

repairs  to  pavement  surfacing  when 

various    kinds    on    an    annual    cost 


nicle  says  this  is  improper — I  said  it 
!ly  done,  but  strictly  speaking  be- 
correct. 

.  the  difference,  assume  an  as- 
l;  to  last  ;;0  years  with  a  typical 
iiture   for  repairs  as   follows: 

Yearly  cost 
of  repairs 
per  sq.  yd. 

$0,005 

010 

016 

022 

029 

036 

044 

-. 052 

062 

072 

0S2 

092 

102 

113 

125 

j.'thod  of  finding  the  annual  cost  of 
mid  be  to  add  these  yearly  expendi- 
:h  would  give  $0.S62  and  then  divid- 
y  20  would  give  $0,043  as  the  annual 
I  pairs. 

a  hod  I  suggested  would   find   the  total 
;  Upended    to   the    end   of   the   20   years 


with  compound  interest  at  -say  4  per  cent,  which 
in  the  same  example  would  be  $1,027.  Then  the 
annual'  cost  of  repairs  would  be  taken  as  the 
amount  of  money  which  would  have  to  be  set 
aside  annually  during  the  20  years  at  4  per 
cent  to  equal  this  $1,027.  whiih  would  be  $0,033. 
At  first  glance  it  seems  nn  anomaly  that  In- 
cluding interest  reduces  thf  annual  repair  cost 
2.'.  per  cent. 

Your  method  would  give  the  .same  result 
whether  the  major  part  of  Ihe  $0.S62  was  spent 
in  the  first  five  years  of  the  20-year  life,  or  in 
the  last  five  years — an  obvious  inconsistency.  In 
general  your  method  would  be  strictly  true  only 
where  the  annual  expenditure  for  repairs  was  a 
constant  starting  at  zero  life— a  very  improb- 
abtc  condition  for  pavements.  The  other  meth- 
od takes  account  of  when  the  expenditure  was 
made  and  it  gives  the  actual  payment  to  be 
made  each  and  every  year  during  the  life  of  the 
pavement  to  Just  pay  for  all  the  repairs  during 
its  life.  This  method  In  cases  may  be  an  un- 
necessary refinement,  but  it  is  .strictly  in  accord- 
ance with  the  definition  of  annual  cost  given 
which  I  believe  to  be  a  sound  one. 

.\s  for  calculating  interest  on  the  interest, 
the  results  by  both  methods  would  be  identical, 
as  the  annual  interest  charge  on  the  first  cost 
is  a  constant,  but  it  would  be  an  absurd  waste 
of  time.  The  statement  likewise  applies  to  your 
illustration  of  tie  renewals  as  the  annual  ex- 
penditure would  be,  for  the  100-year  period, 
practically  a  constant  and  hence  is  not  a  par- 
allel case  to  that  of  an  asphalt  pavement  where 
the  repair  cost  Increases  year  by  year  during 
its  life. 

A  modei'n  pavement  surfacing  such  as  as- 
phalt has  in  general  a  limited  life  which  is  quite 
independent  of  the  life  of  a  possibly  everlasting 
concrete  foundatloii.  The  surf.acing,  moreover. 
is  subject  to  an  increasing  .N'early  cost  of  re- 
pairs. The  proper  imit  of  time  to  be  consid- 
ered in  comparing  annual  costs  of  surfacing  is 
the  present  probable  life  of  those  surfacings.  and 
not  some  multiple  of  the  life  as  suggested.  The 
annual  cost  of  the  foundation  can  be  considered 
separately  in  the  same  way.  For  all  practic.i! 
purposes  it  is  immaterial  whether  a  concrete 
pavement  foundation  costing  say  $1  per  sq.  yd. 
lasts  one  century  or  ten  centuries. 

The  other  main  point  of  difference  is  as  to 
whether  the  method  outlined  in  the  "Handbook 
of  Cost  Data"  (of  which  article  I  was  not  pre- 
viously aware)  or  the  one  referred  to  in  the 
'Municipal   .Journal"    is   correct. 

The  general  principles  underlying  both  are 
similar,  viz.:  that  the  ecoiiomic  time  to  renew 
a  pavement  surfacing  is  at  that  period  of  its  life 
which  shows  a  minimum  anntial  cost  during  its 
whole  existence. 

The  method  of  arriving  at  this  annual  cost, 
however,  differs,  the  essential  difference  being 
that    for  the   annual    charge   for   wiping   oiu   the 


Investment  you  use  the  first  cost  divided  by  the 
age  in  years  of  the  pavement,  whereas,!  used  a 
sinking  fund  with  interest  to  re(ieem, ,  in  the 
same  number  of  years,  the  net  cost  <i.  e.,  mak- 
ing due  allowance  for  cost  of  removing  or  sal- 
vage value)    of  the  surfacing. 

I  can  see  no  reason  for  neglecting  the  item 
of  Interest  as  Is  done  in  your  method,  a  very 
important  factor  when  dealing  in  long  tiine 
periods  such  as  20  years.  In  fact  this  point  is 
practically  conceded  in  your  illustrative  exam- 
ple in  the  editorial  In  Kngineerlng  &  Contract- 
ing of  March  20. 

The  question  of  including  Interest  in  deter- 
mining the  annual  repair  cost  again  comes  up 
as  explained  in  the  first  part  of  this  letter,  but 
this  Is  a  comparatively  minor  matter. 

Perhaps  an  example  will  best  illustrate  these 
differences. 

I'sing  the  same  example  as  before,  and  as- 
suming a  20-year  life  and  $1.40  as  the  tirst  cost 
of  the  asphalt  surfacing,  the  annual  cost  fig- 
ured by  the  two  methods  would  be: 

Method   in    "Cost  Data." 
$1.40    -^  20  =  $0.07    Annual  sum   to  wipe  out   in- 
vestment. 
.862  -^  20  =      .043  Annual  repair  cost. 

$0.1i:i  Annual   cost. 
Method   in    Municipal   Journal. 
.\ssuming  $0.10  as  cost  of  removal  of  surfacing. 
.Vet   cost  =  $1.50. 

Animal    sinking   fund $0.04S7 

Annual  repair  cost 033 

Annual  cost    $0,082 

Annual  Interest  on  tirst  cost  Is  neglected  in 
both  cases. 

It  will  readily  be  seen  from  this  typical  ex- 
ample that  the  results  are  materially  different, 
one  giving  40  per  cent  more  than  the  other. 
Your  article  stated  that  j'our  method  was  cor- 
rect and  mine  was  incorrect.  I  believe  the  re- 
verse to  be  true.  You  should  allow  interest  on 
the  annual  payments  to  wipe  out  the  invest- 
ment, otherwise  you  have  a  decreasing  capital 
account  in  which  case  yearly  Interest  on  the 
Investment  is  not  a  constant  as  you  state. 

Again,  if  it  be  admitted  that  leaving  out  the 
item  of  interest  on  the  cost  of  repairs  is  in  gen- 
era! strictly  correct  only  when  the  annual  ex- 
penditure for  repairs  is  a  constant  then  it  will 
be  observed  that  in  such  case  the  method  of 
determining  the  economic  time  for  renewal  is 
itself  absurd,  as  renewal  would  never  be  eco- 
nomical. In  other  words,  at  the  only  time  when 
.vour  allowance  for  repairs  is  correct,  the  meth- 
od under  discussion  is  itself  inapplicable. 

Furthermore,  if  the  above  contentions  are 
sound,  then  it  would  seem  that  all  the  formulae 
developed  on  this  basis  in  "Cost  Data"  are  In 
.serious    error. 

Very  truly  yours, 

J.    E.    BARLOW. 
Assoc.  M.  Arrr.   Soc.   C.   K. 

Cincinnati.  O..  .-Vprll  12.  1912. 


>TER   SUPPLY.    SEWERAGE    AND    SANITATION    SECTION 


\  of   the   Investigation    of    the 
;  rolytic  Corrosion  of  Under- 
tLind  Metallic  Structures  in 

Mil'waukee. 

estigation  of  the  effect  of  electrolysis 

irface  metallic  structures  in  Milvvau- 

made    by    Ray    Palmer,    now    City 

n    of    Chicago,    during    the    summer 

A  summary  of  the  findings  of  the 

:ion    is   presented    herewith,   together 

conclusions   drawn    and    the    reconv- 

ns     made.       This     information     was 

this   journal   by   Mr.    Palmer.     The 

as    made     to     the    Commissioner    of 

k'orks  and   will  later  be  pubhshed  in 

I  bulletin  of  the  Bureau  of  Economy 

iency. 

aimer  believes  that  a   great   mistake 
by  most  architects  and  engineers   in 
do  not  provide  in  their  specifications 
protection  of  the   sub-structural   steel 
buildings    from    electrolytical    dam- 
small   expenditure   to   cover   the   in- 


stallation cost  of  iron  or  steel  ground  plates 
and  necessary  copper  leads  for  connecting  the 
sub-surface  metallic  work,  will  protect  the 
steel  work  from  stray  current  damage  if  the 
local  rail  returns  arc  pi'opcrly  constructed. 
The  Majestic  Building,  located  on  Grand  .'\ve., 
between  Second  and  Third  Sts.,  is  well  pro- 
tected by  ineans  of  a  larger  copper  ground 
plate  sunk  in  the  ground  below  the  basement 
floor  and  connected  to  the  sub-surface  metal- 
lic work  by  copper  wires. 

The  amount  of  damage  which  has  been 
done  by  the  stray  electric  railway  currents  in 
Milwaukee  cannot  inteJligcntly  be  estimated 
direct,  nor  can  it  be  approximated  any  more 
than  the  actual  damage  which  is  done  to  a 
fire-gutted  structural  steel  office  building  could 
be  estimated  without  taking  an  inventory, 
luaking  an  appraisal  and  examining  the 
physical  condition  of  the  building  after  the 
fire. 

In  most  of  the  outlying  sections  of  each 
feeding  station  district  the  water  pipes  are 
practically  free  from  electrolysis  damage  as 
far    as   tests    taken    above   the    ground    show. 


while  excavation  in  these  districts  might  show 
that  considerable  damage  has  been  done  in 
the  past  when  the  electric  current  conditions 
were  different  from  now.  The  high  expense 
involved  tnakes  it  impracticable  to  excavate 
e.xcept  in  a  few  places  in  the  present  danger- 
ous districts.  There  are  chances  that  the 
average  damaged  conditions  may  be  found, 
but  more  probable  extreme  conditions  will  be 
found  which  cannot  be  used  in  establishing 
the  average  amount  of  damage  done. 

We  know,  however,  that  the  present  Mil- 
waukee water  pipe  distribution  system  cost 
the  city  $-l,507,8.'^.5.1I  since  construction  be- 
gan in  1872 ;  that  the  .system  at  present  con- 
sists of  l(i:)  iTiilcs  of  i-in.  to  42-in.  pipe  lines; 
that  the  pipe  lines  on  10  miles  of  streets  out 
of  a  total  of  78  miles  surveyed  shows  from 
tests  that  they  are  being  damaged  by  stray 
currents  at  the  present  time ;  that  most  pipes 
when  exposed  in  these  dangerous  districts 
show  a  damaged  condition ;  that  some  of  the 
high  pipe  maintenance  cost  is  due  to  the 
bursting  of  electrolysis-damaged  water  mains, 
and  that  no  systcinatic  effort,  except  repairing 
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the  defective  bonds  and  track  work  as  it  is 
found,  is  being  made  on  the  part  of  the  elec- 
tric railway  companies  to  eliminate  the  dam- 
age or   reduce  this  maintenance  cost. 

CONCLUSIONS. 

The  following  conclusions  arc  drawn  from 
the  facts  and  figures  as  shown  in  the  report : 

First:  That  too  little  thought  has  been 
given  the  electrolysis  problem  in  Milwaukee. 
When  one  considers  that  the  citizens  of  Mil- 
waukee are  paying  and  have  been  paying  for 
years  (in  direct  costs,  rates,  or  ta.xes)  high 
iTiaintenance  or  repair  costs  due  to  damage 
done  by  electric  railway  return  currents,  it 
becomes  a  serious  problem  and  every  citizen 
should  be  interested  in  its  settlement.  These 
maintenance  or  repair  costs  may  be  paid  di- 
rect to  some  plumber  for  repairing  or  re- 
newing a  service  pipe,  or  to  the  .gas  and  light- 
ing companies  in  high  rates  to  maintain  their 
lines,  or  it  may  be  paid  to  the  city  in  the 
way  of  necessary  taxes  to  maintain  the  water 
pipe  system. 

Second:  That  the  water  pipe  mains  have 
been  seriously  damaged  in  certain  districts  in 
Milwaukee  and  that  they,  with  other  sub- 
surface metallic  structures,  are  now  being 
damaged  by  the  stray  electric  railw'ay  cur- 
rents. 

The  city  of  Milwaukee,  its  corporations  and 
individuals  have  millions  of  dollars  invested 
in  the  pipe  lines,  cables,  structural  steel  build- 
ings, etc.,  within  the  city  limits,  and  we  be- 
lieve  this   investment  should   be  protected. 

All  of  these  sub-surface  metallic  structures 
lyin.g  within  positive  areas  are  more  or  less 
subjected  to  damacring  electrolysis  conditions 
as  they  e.xist  at  present  in  Milwaukee. 

Third:  That  there  is  no  practical  way  of 
estimating  the  total  damane  which  has  been 
done  to  the  city  water  mains. 

Fourth:  That  there  are  practical  remedies 
for  reducing  the  damage  being  done  so  that 
no  appreciable  damage  will  be  done  by  the 
M.lwaukee  single  trolley  rail  return  systems 
if  the  railway  companies  make  the  necessarv 
improvements  as  recommended  and  described 
below. 

REMEl)IE.S    FOR    ELECTROI.YTIC.\L    n.\M.\GE. 

There  arc  three  distmct  remedies  which 
could  be  applied  in  Milwaukee  for  eliminating 
or  bringing  to  a  practical  minimum  the  dam- 
age being  done  by  the  street  railway  return 
currents. 

First:  As  has  already  been  st;iteJ  in  this 
report  this  electrolysis  damage  can  be  elimi- 
nated- by  the  reconstruction  of  the  present 
system  into  an  insulated  return  system  like 
the  double  overhead  trolley  or  underground 
slot  conduit. 

Second:  By  the  installation  of  what  is 
known  as  a  negative  booster  sy.-item  wherein- 
the  niaximtmi  track  return  voltage  between 
any  two  points  in  the  system  will  not  be  great- 
er than  a  fi.xed  amount  whicli  would  have  to 
be  estal)lished  by  law. 

Third  :  By  the  installation  of  a  return  feed- 
er or  electric  current  drainage  system  from 
the  pipe  lines,  cable  sheaths  and"  other  sub- 
surface metallic  conductors  which  are  being 
dama,acd  at  the  present  time. 

INSULATED    RETURN    SYSTEM. 

The  first  or  insulated  return  system  would 
be    impracticable   for   Milwaukee. 

The  necessary  high  initial  cost  of  construc- 
tion, the  increased  maintenance  and  operation 
costs,  the  liability  of  accidents  to  repair  or 
construction  men  and  the  unsightly  addition 
of  two  more  overhead  trolley  wires  in  each 
_  street  makes  these  systems  impractic;dile  for 
"  Milwaukee. 

If  the  courts  forced  the  electric  railway 
companies  of  Milwaukee  to  install  com|)lete 
insulated  return  systems,  it  is  likely  tliat  the 
railways  woidd  not  be  able  to  operate  protit- 
ablv  on  a  4-cent  fare  and  limited  transfer 
basis,  such  as  is  given  them  under  their  fran- 
chise rights.  The  increased  interest  and  de- 
preciation on  the  additional  investment  and 
the  additional  maintenance  and  operation  costs 
would   reduce   the  net  dividend   accordingly. 

We  consequently  do  not  believe  that  it 
would   be    beneficial    or   profitable   to   the   city 


of  Milwaukee  to  settle  the  problem  hi  this 
way,  as  the  railway  companies  are  entitled 
to  a  reasonable  return  on  their  investment 
and  consequently  the  service  would  sufter. 

An  insulated  slot  conduit  system  will  cost 
from  $3.5,000  to  $40,000  per  mile  of  single 
track.  It  would  cost  $2,400  or  more  per  inile 
of  single  track  to  change  the  present  systems 
to  double  overhead  trolley  systems. 

NECiTIVE    BOOSTER    SYSTEM. 

The  negative  booster  system  which  is  used 
principally  in  foreign  countries  in  connection 
with  the  operation  of  their  grounded  rail  re- 
turn systems,  consists  of  motor  generator  sets 
located  in  the  feeder  stations  which  feed  cur- 
rent out  of  the  station  into  the  rails  and  re- 
turn it  over  large  capacity  insulated  cables. 
The  forcing  of  these  currents  over  the  rails 
directly  away  from  the  station  causes  a  re- 
duction of  voltage  in  the  negative  circuit  be- 
tween the  station  and  outlying  districts.  Stray 
currents  are  reduced  whenever  the  drop  in 
the  return  circuit  is  reduced. 

To  meet  these  conditions  partially,  the 
Board  of  Trade  of  England  has  enforced  a 
regulation,  limiting  the  maximum  drop  be- 
tween any  two  points  in  the  return  system  to 
seven  volts.  By  the  use  of  instruments  in- 
stalled on  the  negative  booster  feeder  panel 
in  each  feeding  station  an  accurate  record  can 
be  kept  of  the  condition  of  the  return  cir- 
cuit so  that  the  seven-volt  drop  is  constantly 
maintained. 

The  high  cost  of  installation  and  operation 
of  this  system  and  the  lack  of  laws  for  regu- 
lating the  operation  of  electric  railways  in 
the  United  States  has  kept  this  system  from 
being  installed   in  this  country. 

We  do  not  believe  that  it  would  be  prac- 
ticable at  the  present  time  for  Milwaukee  to 
insist  that  this  system  be  installed,  but  we 
do  believe  that  this  system  or  a  less  costly 
system  of  keeping  the  drop  below  an  estab- 
lished low  voltage  should  ultimately  be  in- 
stalled by  all  the  present  rail  return  systems 
ill  Milwaukee  in  order  permanently  to  protect 
the  sub-surface  metallic  structures  from  the 
stray  currents. 

PIPE    LINE    DR.MN.VGE    SYSTEM. 

We  believe  that  the  most  ■  efficient  and 
economical  system  that  the  Milwaukee  rail- 
way companies  can  install  at  the  present  time 
in  order  to  reduce  to  a  practical  minimum  the 
electrolysis  damage  which  is  being  done  at 
present,  is  the  pipe  line'  drainage  system. 
This  system,  which  consists  of  the  installation 
of  a  number  of  large  capacity  insulated  cables 
between  different  points  of  the  pipe  lines  and 
the  feeding  station  negative  bus  bars,  will  give 
the  desired  results  when  all  the  IMilwaukee 
railway  return  systems  are  placed  in  an  ef- 
ficient   operating   condition.      This    means: 

First :  That  all  the  track  work  in  the  city 
should  be  tested,  repaired  and  rebonded  where 
the  joints  are  found  defective. 

Second :  That  all  street  railway  river  cross- 
ings and  bridges  should  be  so  equipped  with 
bends,  spring  contacts,  and  necessary  addi- 
tional feeder  cables  so  that  no  appreciable 
leakage  will  result  when  cars  operate  over  the 
bridges  or  when  the  bridges  are  open. 

Third:  That  a  total  of  215,258  lbs.  of  addi- 
tional copper  is  estimated  as  the  necessary 
reinforcing  of  the  return  Systems  of  the  elec- 
tric railway  lines  now  operating  in  Milwau- 
kee. When  the  necessary  repairs  are  made 
and  the  return  feeders  are  installed  in  ducts 
or  on  insulated  pins  and  bonded  to  the  track 
at  regular  intervals,  the  drop  in  the  return 
system  of  the  several  companies  will  be  re- 
duced materially  and  there  will  be  less  stray 
currents  to  drain  from  the  pipe  lines  near  the 
power    plants. 

This  is  an  advance  toward  the  installation 
of  a  system  which  would  keep  the  drop  in  the 
return  system  below  a  certain  low  voltage 
which  should  be  established  by  law. 

The  same  type  of  pipe  clamp  as  described 
in  Engineering  &  Contr.\cting  of  Dec.  13, 
1911,  should  be  used  for  the  pipe  connections. 

All  pipe  line  cable  circuits  should  be  in- 
sulated :ui(l  contain  a  slnnit  indicatina  am- 
meter   Iiesides    a    single     pole,      single    throw. 


knife  switch  of  the  same  capacity  as  tl,  1 
running  from  the  pipe  into  the  switchC' 
All  ammeters  should  be  mounted  r 
or  two  pipe  return  feeder  panels  at  th'"' 
switchboard  in  the  feeder  stations  t/'" 
turn  feeder  distribution  systems  can  -l^' 
be.  efficiently  maintained  and  regnlatedk^' 
time  to  time  as  the  railway  systems  Brji'" 
use  of  the  readings  taken  from  the  a™^  * 

RECOM  MENDATIONS.  *' 

We  offer  the  following  recommendatid 
the  solution  of  Milwaukee's  electrolysis'?' 
lem  in  order  to  obtain  immediate  benefii 
all  concerned.  ™ 

First :  We  believe  that  the  different  M' 
kee   Street   Railway   Companies  should  f" 
quested  to  carry  out  the  above  improveh?- 
as  soon  as  possible,  at  their  expense 

Second :  That  the  city  should  call  j , 
ing  of  representatives  from  all  the  Ir 
utility  corporations  who  are  interested  1" 
settlement  of  this  problem  so  that  a  co-n 
five  plan  can  be  made  to  facilitate  the  <n 
tion  of  the  necessary  work  to  protect  ; 
vestments  affected  by  the  stray  currenti " 

This  work  will  be  more  thoroughly,,, 
and  at  a  less  expense  if  the  gas,  telim 
and  private  power  companies  work  wi||,f 
city  to  better  their  own  electrolysis  condcs 

The  gas  pipes  and  lead  sheath  cables  :^\, 
be  treated  in  a  similar  way  to  that  as  :n 
mended  for  the  water  pipe  system  so  tlij 
the  return  currents  which  do  stray  ||!|, 
pipes  and  cables  will  be  properly  taken'tlu 
fore   any  appreciable   damage  is  done. 

Should  a  pipe  and  cable  drainage ^JBi 
be  installed  as  recommended  it  wouMs . 
comparatively  easy  matter  to  eliminadh' 
present  existing  building  conditions  ; 
small  expense  by  shunting  all  affectedllj 
ings  with  copper  cables  which  tap  all^ii- 
ing  and  outgoing  pipes  and  slieaths,  a-V 
adding  a  resistance  to  the  pipe  joints  th- 
building. 

Third:  That  the  common  council' .JKi! 
pass  an  ordinance  wdiich  would  reqipj' 
operating  electric  railway  companies '-U 
the  city  limits  to  so  install  their  return  dt 
system  that  the  difference  of  potenfelf 
tween  any  two  points  on  the  same  systeitil 
not  exceed  a  certain  low  voltage  which  :tili 
be  established  as  a  law. 

An  ordinance  of  this  kind  will  maltlli 
railway  companies  constantly  niaintainarl 
cient  return  system  which  will  minimi  Ik. 
damage  done.  | 

Fourth :  That  the  city  employ  an  entar 
to  make  the  necessary  tests  and  represenit 
interests  on  the  above  work,  as  it  progscs 

Fifth  :  That  if  for  any  reason  the  ri»; 
companies  should  refuse  to  make  the  nil- 
mended  improvements,  that  suit  be  bi^i 
to  claim  some  of  the  damage  which  ha«i 
done  to  the  water  pipe  mains  by  the  «: 
railway  return  currents,  and  to  force  th  ail 
way  companies  to  install  a  returr  .''cm 
wdiich  will  protect  the  water  pipe  main;  or 
electrolvsis    damage. 


;nf 


Two  Inexpensive  Methods  of  Loc 
Leaks  in  Water  Mains. 

In  discussion  a  paper  on  water  wast.m 
veys,  presented  before  the  Illinois  'Watciui' 
ply  Association,  two  inexpensive  nietlu  o 
locating  leaks  in  water  mains  were  desoe' 
Mr.  Wheeler  stated  that  he  found  the  oii 
lem  of  locating  leaks  one  of  the  most  :ct 
esting  presented  in  waterworks  operatic  H 
has  employed  one  or  two  ways  that  were 
inexpensive  and  apparently  successfu  t' 
pecially  if  the  conditions  of  the  soil  wers* 
orable.  In  clay  soil  a  boring  is  made  '«' 
to  the  pipe  every  16  ft.  with  a  2-in.  i'i' 
an  audiphone  is  then  placed  on  the  top  lli 
shank  of  the  augur.  A  leak  can  then  be " 
if  located  within  a  rod  of  the  augur,  on  hi' 
side.  In  this  way  the  entire  system  of  in 
may  be  gone  over  with  comparatively »' 
expense  and  a  great  deal  may  be  accompit 
in  the  way  of  locating  leaks.  In  gr''j 
soil,  where  the  augur  cannot  be  used,  iPl 
take  a  %-in.  rod  and  point  it  so  it  will  i*'' 
easily  and   drive   it   down   into  the  grou  If 
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lthe  main  every  Iti  ft.,  and  use  the 

It  each  driving  as  before. 

isciission   of   the   same  paper,   Mr. 

cribed  a  method  he  has  employed, 

We  made  a   survey  of  the   sys- 

mille  last  fall  by  dividing  it  in  sec- 

)assing  the  water  through  a  meter 

tire   plug   to   another    fire    plug    in 

.lion.     By    taking    a    large    section 

■en  cutting  it  down  we  arrived  at 

■  lierc  the  greatest   loss  was.     By 

•  wers   examined   we    were   quite 

e  to  locate  the  leaks  in  certain 

by    testing    at    the    curb    boxes 

'.   able  to   locate   the   leaks    right 

ervice.     This  is  a  comparatively 

!   doing  the  work.     It  is  not   as 

might  be  and  not  as  thorough, 

-  any  serious  trouble  on  the  line 

ipt  to  find  it. 


nc:te  Pipe  Sewer  in  Service  for 

'      Over  40  Years. 

(staff  .article.) 

panying  view   shows   a   concrete 

ich  was  in  service  at  the  Union 

in   Chicago   for  over  40   years. 


bought  on  the  market.  .\  gravel  concrete  was 
used,  presumably  with   natural   cement. 

The  writer  made  a  careful  hand  and  eye 
examination  of  the  pipe  and  found  it  in  good 
condition.  Small  pieces  of  the  pipe  were 
broken  ofT.  at  the  holes  sliown  in  the  view,  by 
means  of  a  pick.  Some  of  the  gravel  stones 
were  broken  in  two  in  breaking  out  the  pieces 
for  examination.  .\  piece  broken  from  the  in- 
vert of  the  pipe  was  of  equal  strength  with  the 
pieces  broken  out  of  the  top.  The  fracture 
showed  a  uniform  color  across  the  section.  In 
striking  the  pieces  removed  from  the  invert 
with  a  pick  it  was  noticed  that  the  material 
was  somewhat  softer  for  the  one-eighth  inch 
of  thickness  lying  next  to  the  sewage  than  in 
the  balance  of  the  section.  The  portion  of 
the  sewer  examined  has  always  handled  com- 
paratively  fresh   house  sewage. 

The  writer  was  unable  to  rind  out  who  manu- 
factured the  pipe,  and  the  methods  and  pro- 
portions of  materials  used  in  its  manufacture. 
The  age  of  the  pipe  and  its  good  condition 
make  it  of  interest.  The  chief  engineer  ot 
the  Union  Stock  Yards  and  Transit  Co..  Mr. 
Rogers,  called  the  writer's  attention  to  this 
sewer  and  gave  some  of  the  information  on 
which  the  foregoing  description  is  based. 


i 


„ 


Fig.    1.      View    of    Concrete    Pipe    Sewer    in    Service   for   Over  40  Years. 


t  date  of  installation  of  the  sewer 
lown.  Old  employees  at  the  yards 
■t  the  sewer  was  in  service  at  least 
and  believe  that  it  was  in  service  for 
The  holes  broken  in  the  pipe  were 
:ently    when    the    surrounding    earth 

sh  was  being  excavated  and  cleaned 
ij.iblishing  the  grade  for  a  new  build- 
to  provide  pieces  for  examination, 
ewer  served  the  Transit  House,  a 
ich  was  in  service  from  December, 
January.  1912.  The  Transit  House 
ist  January  and  in  clearing  away  the 
s  sewer  was  uncovered.  The  sewer 
ised  again  for  the  new  Stock  Y'ards 
ch  is  now  under  construction.  The 
rtion  shown  will  be  removed  so  that 
r  pipe  can  be  laid  under  the  grade  of 

building,  but  the  main  part  of  the 
sewer  will  remain  in  use  for  the  new 
The  new  pipe  will  enter  the  old 
le  foundation  wall  shown. 
evyer  was  constructed  of  pipe  2  ins. 
'  ins.  in  inside  diameter,  and  2%  ft. 
eve!  joints  were  used.     The  pipe  were 


The    Design   and   Construction   of   the 
New  100,000  Gal.  per  Min.  Pump- 
ing  Plant   of   the   Nashville 
Railway  and  Light  Co. — 
With  Some  Costs. 
In  building  the  new  pumping  station  for  the 
Nashville  Railway  and  Light  Company's  pow- 
er  plant,    at    Xashville,    Tenn..   many   compli- 
cated  problems   were   presented   to   the  engi- 
neers for  solution.    There  was  a  large  amount 
of  rock  to  be  excavated,   part  of  which   was 
under    water,    and    a    large    building,    able    to 
withstand  a  (iO  ft.  head  of  water  at  times,  was 
to  be  built.    .\  statement  of  the  problems  en- 
countered, and  the  methods  employed  in  their 
solution,    was    given    by    I:    Oesterblom    in    a 
paper  before  the  Engineering  .'\ssociation   of 
the  South,  published  in  the  Proceedings  of  the 
.Association  for  the  first  quarter  of  the  present 
vear.     .An  abstract  of  the  paper  follows : 

To  insure  reliability  of  operation,  it  was 
decided  to  place  the  pumps  at  the  low  water 
level.    To  secure  easy  means  of  erection  and 


removal  it  was  decided  to  arrange  all  interior 
struts  and  races  so  that  there  would  always  be 
an  ample  path  of  access.  .Among  the  problems 
presented  to  the  engineers  the  fact  that  the 
new  station  was  to  be  erected  with  two  older 
stations  in  continuous  operation,  connected  to 
the  present  .system  of  flues,  may  be  mentioned. 
.Also  the  space  available  for  a  construction 
plant  was  limited  and  inaccessible,  and  there 
was  constant  danger  of  a  rising  river. 

The  total  buoyancy  of  the  structure  was 
estimated  to  be  for  ma.ximum  water  in  the 
river,  about  3.000  tons.  The  weight  of  the 
structure  being  insufticient  to  resist  this  force, 
it  was  found  necessary  to  tie  to  the  structure 
ITi.OOO  cu.  ft.  of  rock.  This  has  been  done  by 
a  system  of  reinforcement — 200  ^4  in.  square 
bars  iml)edded  in  the  rock  foundation  below, 
the  bars  being  grouted  in  especially  drilled 
holes  and  extended  into  the  walls  above. 

In  the  space  available  for  the  floor  struc- 
ture, o  ft.  in  height  only,  above  existing  flumes, 
it  was  found  necessary  to  build  operating  pits 
10  reach  the  suction  valves  and  the  strainers. 
This  reduced  the  space  available,  none  too 
large  considering  the  intensity  of  the  pressure 
and  the  span,  to  a  minimum.  Each  individual 
beam  between  the  operating  pits  carries  a  load 
of  about  000  tons  over  a  30-ft.  span,  creating 
a  bending  moment  of  about  50,000,000  in.  lbs. 
It  is  made  up  in  a  rectangular  shape,  o  ft.  deep 
by  8  ft.  wide,  with  top  and  bottom  reinforce- 
ment, ten  OO-lb.  rails  being  placed  at  the  top 
to  take  the  tension  and  eight  60-lb.  rails  being 
placed  at  the  bottom  to  assist  in  compression. 
The  shear,  which  is  high,  is  resisted  by  the 
concrete;  but.  in  addition.  108  -H-'"-  square 
bars  have  been  provided  diagonally.  In  the 
floor  structure  the  tension,  whether  longitu- 
dinal or  diagonal,  has  been  estimated  in  the 
neighborhood  of  16,000  lbs.  per  sq.  in.,  with 
high  water  in  the  river.  The  maximum  simul- 
taneous concrete  stress  for  compression  should 
be  about  GOO  lbs.  per  sq.  in.,  and  the  maximum 
shear  50  lbs.  These  values  may  seem  to  be 
high  for  a  structure  intended  to  be  water- 
proof, but  it  should  be  noted  that  the  maxi- 
mum load  will  occur  very  infrequently,  and 
the  strength  as  well  as  the  elasticity  of  the 
concrete  will  have  a  chance  to  improve  ma- 
terially above  the  customary  one-month  de- 
signing values,  thus  relieving  concrete  as  well 
as  steel  stresses. 

.A  subdivision  of  the  lateral  forces,  acting 
against  the  wall,  has  been  made  by  the  intro- 
duction of  a  series  of  horizontal  T  beams  and 
struts,  arranged  so  as  to  give  ample  operat- 
ing clearances.  Even  with  this  subdivision  the 
maximum  forces  to  be  taken  care  of  by  each 
part  of  the  structure  are  considerable.  The 
beam  on  the  south  side,  running  transversely 
near  the  base,  as  an  example,  is  expected  to 
carry  500  tons  over  a  span  of  about  30  ft., 
creating  a  bending  moment  ol_  close  to  4-5.000,- 
iiOO  in.  lbs.  To  carry  the  produced  stresses 
from  web  to  web  would  require  a  compara- 
tively thin  wall,  but  other  considerations  must 
be  determined.  First  is  the  question  of  buoy- 
ancy. .A  small  weight  of  the  structure  would 
mean  a  big  anchorage  to  the  rock  foundation, 
and  it  is  very  doubtful  whether  a  big  anchor- 
age would  be  desirable  from  the  view  point  of 
safety  and  economy.  Then  there  is  the  ques- 
tion of  rigidity,  and,  in  connection  with  same, 
complicated  compound  stresses.  In  every  T 
beam  there  is  compound  compression  due  to 
bending,  and  an  intense  longitudinal  shear: 
but  in  the  case  under  our  consideration  there 
is.  moreover,  direct  compression  in  two  di- 
rections, caused,  the  one  by  the  gravi.y  of 
the  structure  and  the  action  of  the  water,  and 
the  other  by  the  action  of  one  beam  against 
another  in  perpendicular  direction,  both  under 
the  pressure  of  the  water.  Questions  of  water- 
proofing make  it  imperative  that  the  entire 
structure  be  made  continuous:  and  the  prob- 
lem to  follow  the  capricious  chase  of  forces, 
stresses,  and  reactions,  in  a  compound  struc- 
ture without  flexible  connections,  is  almost 
beyond  human  reach.  The  better  w.iy  seems 
to  be  to  make  conservative  assumptions  and 
eliminate  hazardous  refinements  in  the  calcu- 
lations. The  last  question  is  the  one  of  water- 
proofing. It  would  be  a  small  matter  to  make 
a  reinforced  concrete  structure  waterproof  if 
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the  same  were  not  subject  to  external  forces 
and  consequent  deformations.  With  e.xternal 
forces  in  action  it  is  a  different  matter.  The 
design  should  aim  at  small  deformations  as 
being  the  only  way  to  eliminate  the  possibility 
of  cracks  of  injurious  nature  and  magnitude. 
This  means  that  little  or  no  tension  should  be 
allowed  in  the  concrete ;  that  there  should  be 
a  liberal  allowance  of  tension  reniforcement ; 
that  the  secondary  stresses  should  be  well  pro- 
vided for;  and,  last,  that  the  construction  con- 
ditions should  be  such  as  to  preclude  disin- 
tegrating action  by  the  steel  upon  the  con- 
crete. 

DESIGN. 

The  design  has  been  based  on  these  consid- 
erations. The  wall  thickness  has  been  made  a 
maximum  at  the  base  of  3  ft.  (i  ins.  and  then, 
in  successive  steps,  3  ft.,  2  ft.  (5  ins.,  and  2  ft. 
.■\1I  the  bending  moments  have  been  based  on 
WL 

the    formula    ,    but    ample    provision    has 

8 
been  made  for  reinforcement  where  negative 
movements  will  or  may  occur.  Thus  it  is 
hoped  that  the  structure  will  act  continuousl}' ; 
but  in  case  this  hope  should  not  be  realized, 
there  is  absolute  guarantee  against  failure  by 
reason  of  the  conservative  method  of  figuring 
the  bending  moments.  At  worst,  therefore, 
some  small  tension  cracks  may  occur,  which 
would  allow  small  quantities  of  water  to  enter. 
The  vertical  bars  carry  stresses  due  to  bend- 
ing from  web  to  web,  and  are  estimated  large 
enough  to  carry  also  secondary  stresses.  The 
horizontal  bars,  e.xcept  those  in  the  webs, 
carry  secondary  stresses  only.  Each  T  beam 
is  an  integral  part  of  12  ft.  of  wall,  but  only 
two-thirds  of  this  height  is  estimated  as  re- 
sisting the  compressive  forces  of  the  beam. 
This  is  an  artificial  way ;  but.  according  to 
well-established  practice,  the  maximum  com- 
pression forces  in  the  beam  are  estimated  in 
excess.  A  compounding  with  compression 
stresses  assumed  to  be  carried  from  web  to 
web,  and  in  themselves  low,  would,  therefore, 
indicate  actual  stresses  inside  of  allowable 
limits.  The  reactive  influence  of  beam  against 
beam  at  the  corners  of  the  structure  will  be 
limited  very  much  to  the  webs  and  will  tend 
to  reduce  the  tensile  stresses  in  the  same. 
Allowance  for  this  has  been  made  in  the  de- 
sign. The  total  depth  of  the  beam  previously 
referred  to  is  6  ft.  and  the  web  thickness  is 
4  ft.  In  this  web  is  concealed  the  required 
tension  reinforcement,  two  60-lb.  rails  and  28 
1-in.  square  bars — in  all,  40  sq.  ins.  of  steel. 
The  28  1-in.  bars  have  been  bent  up  to  offer 
resistance  to  excessive  diagonal  tension,  and 
the  distribution  of  these  bars  has  been  in  pro- 
portion to  the  amount  of  internal  shear.  The 
resultant  maximum  stresses  in  concrete  and 
steel  are  estimated  not  to  exceed  COO  and 
16,000  lbs.  per  sq.  in.,  respectively,  for  com- 
pression and  tension,  with  an  allowance  of 
60  lbs.   for  longitudinal  shear. 

Corresponding  to  the  webs  of  the  T  beams. 
a  series  of  struts  have  been  placed.  The  larg- 
est of  these  struts  will  carry  a  load  of  about 
200  tons ;  the  next  one,  about  150  tons.  The 
respective  areas  are  24  ins.x30  ins.  and  18  ins.x 
30  ins.,  and  the  reinforcement  four  GO-lb.  rails 
in  one  and  twelve  1  in.  square  bars  in  the 
others.  The  two  struts  have  been  combined 
vertically  by  a  10  in.  reinforced  web.  the  object 
being  to  create  an  ample  resistance  to  bending, 
both  for  the  sake  of  carrying  their  own  weight 
over  a  30  ft.  span  and  also  to  carry  any  ad- 
ditional machinery  which  may  be  found  neces- 
sary in  the  future.  On  account  of  the  great 
depth  of  the  girders  thus  created — 12  ft.  from 
center  to  center  of  stmts — the  stresses  due  to 
bending  will  be  immaterial,  and  the  customary 
elaborate  calculations  in  cases  of  this  kind 
leading  to  equations  of  the  third  degree  would, 
therefore,  seem  unnecessary.  The  struts 
erected  above  are  carried  on  columns  resting 
on  those  just  described,  and  bending  thus  for 
all  practical  purposes  eliminated.  The  top- 
most struts  are  combined  with  the  top  girders, 
intended  to  carry  the  pumping  machinery  while 
it  is  befng  brought  from  the  railroad  track 
above  and  near  the  pump  house  to  within  reach 
of  the  pump-house  crane.  The  strut  and  the 
girder  actions,  being  opposite  to  one  another. 


maximum  load  on  both  will  thus  only  tend  to 
reduce  the  stresses.  Machinery  to  the  extent 
of  40,000  lbs.  can  be  carried  at  any  point  on 
anv  one  of  the  girders. 

The  superstructure  consists  of  a  monolithic 
reinforced  concrete  frame,  with  a  Warren 
specification  roof  on  concrete  slabs  and  brick 
curtain  walls.  There  are  14  columns,  12  of 
which  carry  crane  runway  girders,  also  made 
of  reinforced  concrete.  .All  of  the  columns  ex- 
tend to  the  roof  and  carry  the  roof  beams.  On 
account  of  a  variable  and  heavy  load  and 
variable  eccentricity,  the  columns  are  made 
heavy— 16  ins.  x  20  ins.  and  20  ins.  x  20  ins.— 
with  5  sq.  ins.  of  reinforcement.  The  hoop- 
ing in  the  column  is  for  the  same  reason  made 
substantial.  The  crane  runway  girder  is  20 
ins.  x  36  ins.,  with  four  1-in.  square  bars  for 
reinforcement.  Stirrups  have  been  introduced 
to  resist  the  excess  shear.  A  system  of  shear 
reinforcement  perpendicular  to  the  neutral 
plane  would  seem  to  offer  the  most  adequate 
resistance  in  a  case  where  the  shear  intensities 
are  constantly  varying,  and  also  the  curvature 
of  the  resultant  stress  lines.  The  roof  slab 
is  4  ins.  thick,  with  24  ins.  roof  beams  on 
about  6  ft.  centers,  each  containing  four  1-in. 
square  bars,  concealed  in  a  web  14  ins.  wide 
at  the  bottom  and  slightly  tapering  upward. 
To  secure  proper  bracing  of  the  superstructure 
against  any  possible  lateral  forces,  the  con- 
nections to  the  columns  are  made  very  sub- 
stantial. Brick  curtain  walls  between  the  col- 
umns also  assist  in  resisting  some  of  the  lat- 
eral forces,  particularly  those  created  by  the 
crane  acceleration. 

CONSTRUCTION     METHODS. 

The  methods  of  construction  were  governed 
by  the  peculiar  conditions  on  the  river  front. 
An  equalizing  flume,  connecting  two  intakes 
on  either  side  of  the  proposed  pumping  plant 
and  serving  two  pumping  stations  of  lesser 
capacities  now  in  operation  had  to  be  shut  ofif 
from  service,  and  this  was  done  by  a  diver. 
Previous  to  this  a  large  amount  of  rock  had 
been  removed  by  means  of  drilling  and  blast- 
ing, a  compressed  air  plant  of  100  cu.  ft.  per 
minute  capacity  having  been  erected  for  the 
purpose.  -After  the  excavation  had  reached 
the  equalizing  flume  and  the  bulkheads  were 
erected,  an  8  in.  motor  driven  centrifugal 
pump  was  used  for  removing  the  great  bulk 
of  the  water :  but  a  steam  siphon  with  a  2  in. 
water  pipe  afterward  proved  sufficient  to  keep 
the  leakage  out. 

Sullivan  pneumatic  tools' were  used  through- 
out, and  proved  a  great  help  in  so  far  that 
they  were  both  efficient  and  reliable.  Some 
very  remarkable  drilling  records  were  estab- 
lished. A  few  of  the  troubles  experienced 
might  be  of  some  interest. 

When  the  diver  first  attempted  to  build  a 
liulkhead  in  the  south  end  of  the  equalizing 
flume,  connecting  the  first  wooden  screen  well 
and  its  intake  with  the  second  intake  of  later 
date,  it  was  found  that  the  pumps  operating 
in  connection  with  the  second  intake  were  not 
getting  sufficient  water.  A  closer  examination 
revealed  the  fact  that  the  second  intake  was 
almost  completely  filled  with  twigs,  cinders, 
and  silt — unfortunate  remains  of  the  coffer- 
dam which  once  aided  in  its  construction  and 
now,  thanks  to  the  powerful  suction  of  the 
pumps,  had  closed  the  entrance.  The  incum- 
brance was  removed  by  turning  the  discharge 
of  the  circulating  pumps  into  the  intake  flume, 
the  pumps  in  the  meantime  receiving  their 
water  from  the  southern  intake.  The  excess 
material  at  the  intake  mouth  was  previously 
removed  by  dredging. 

By  closing  the  northern  intake  and  the  south 
end  of  the  equalizing  flume  and  running  the 
circulating  pumps,  an  opportunity  was  now 
created  to  keep  the  water  low  and  remove  the 
rock  cover  over  the  flume.  The  accumula- 
tions in  the  flume  were  then  removed,  the  sedi- 
ment by  means  of  pumping.  The  bulkhead  in 
the  north  end  of  the  flume  was  then  built  and 
the  water  kept  under  control. 

Only  once  did  the  water  cause  serious  trou- 
ble. A  20  in.  pump  in  one  of  the  old  pumping 
plants  lost  its  vacuum  and  dropped  its  water. 
The  bulkhead  to  the  equalizing  flume  was  in- 
stantly knocked  out  by  the  tremendous  im- 
pact of  the  water,  falling  some  50  ft.;  and  the 
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and    working   conditions   were 
lished. 

For  form  work  2  in.  x  6  in.  ship-lay 
pine  was  universally  used,  with  3  in 
yellow  pine  studs  and  plates.  Stiffne^ 
secured  by  the  use  of  an  inside  sf 
erected  and  braced  so  as  to  serve  this  ■ 
ary  purpose  as  well.  To  resist  the  hvf 
pressure  of  the  fluid  concrete  on  thi 
the  frame  work  was  securely  wired  bv' 
of  No.  8  iron  wire,  ample  provision* 
been  made  so  as  to  allow  a  rapid  cas' 
the  concrete,  or  one  loop  for  every  is! 
width  and  24  ins.  in  height  at  the  base  ' 
section.  In  building  the  form,  an  atten' 
made,  and  successfully  executed,  to  i 
lumber  from  sections  of  concrete  aire; 
The  form  work  and  scaffolding  was  th 
tinued  from  the  exterior  offsets  in  tl 
and  from  the  struts  on  the  inside.  ] 
the  casting  of  the  concrete  had  proceei 
der  difficulties  and  the  results,  therefor- 
in  doubt,  the  form  was  removed  at  the 
possible  moment.  For  the  four  lower 
with  their  connecting  web,  the  concn 
laid  bare  within  36  hours  after  the  po 
a  fortunate  measure,  as  some  conm 
been  stopped  on  its  path  by  obstruction 
ing  an  ugly  void.  This  void  could  no« 
paired  with  full  assurance  of  success, ; 
of  the  original  concrete  had  taken 
set.  Grout  was  used  for  the  purpose 
libera!  head  to  force  it  into  all  the  c 
Perhaps  it  should  be  noted  that  the  vi 
indirectly  caused  by  a  breakdown  in  th 
ing  engine,  resulting  in  a  few  hours 
ruption  in  the  process  of  casting.  Sot 
Crete  that  had  settled  on  the  reinfo; 
had  taken  initial  set  and  served  as  an  i 
tion.  For  reinforcement  60-lb.  rails  am 
%  in.  and  1  in.  plain,  square  bars  wei 
All  the  material  except  the  %  in,  b; 
ordered  shipped  to  lengths.  The  % 
serving  as  expansion  reinforcement  si 
was  considered  sufficient  to  have  th 
shipped  random  lengths.  A  small  am 
minor  sizes  were  used.  All  crossing  ba 
wired  together  with  No.  12  iron  wire, 
amount  of  bending  was  done  in  the  I 
the  ^  in.  shear  bars  for  the  bottom  he; 
the  1  in.  bars  for  the  T  beams  being 
a  home-made  field  bench. 

To  secure  a  proper  transmission  o 
through  the  shear  bars  in  the  bottom 
the  rails,  used  for  tension  and  for  comp 
were  connected  by  means  of  bolt  ai 
separators  and  the  shear  bars  then  be 
pletely  around  the  separators.  For  s 
the  separators,  plain,  round  bars  we 
stituted,  enough  separators  being  used 
secure  a  rigid  unit  of  rails.  Tightnesi 
shear  bar  cohhections  was  obtained  by 
the  rails  a  trifle  close  together  and  th( 
ing  them  apart  and  building  a  few  stoi 
to  support  the   rails. 

All  the  reinforcement  was  placed  v 
treme  care.  In  the  wall  structure  th 
cal  bars  were  kept  from  the  form  by 
of  a  series  of  2  in.  wooden  cleats, 
every  6  ft.  in  height  by  6  ft.  in  wid 
held  to  the  form  by  being  wired  to  tl 
or  nailed  to  the  cleats.  The  cleats  * 
moved  as  soon  as  the  concrete  level 
its  lower  edge.  The  horizontal  bars  wi 
wired  to  the  verticals,  leaving  a  networ 
inforcement  of  extreme  stiffness.  Th 
cal  bars  were  ordered  in  about  14  ft. 
ft.  lengths  and  placed  so  that  one  ser 
rying  stresses  for  positive  moments 
always  extend  not  less  than  6  ft.  from 
surface  of  one  pouring  of  concrete  i 
next  one.  The  bars  carrying  negative  n 
were  made  to  alternate  with  the  others 
overlap  was   allow-ed   for  expansion  n 

Special  care  was  taken  with  the  T  h 
inforcement.  The  bars  were  bent  ti 
dimensions  and  laid  up  and  tittci 
bench  before  bein.g  placed  in  the  forr 
bench  was  made  of  2  in.  rough  yelk 
planks,  and  rigidly  built  and  braced, 
inch  pipes,  each  about  6  ins.  long 
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witlwooden  blocks  and  bolted   to  the 

to  erve   as    a    bending    gage    for    the 

On  was  placed   for  every  bend,  and  a 

lition,    to    prevent    the    bars    from 

One  setting  of   the  bench  was 

nt  for  every  beam  by  making  it 

center  distances.     The  bars  were 

along  longitudinally  so  as  to  make 

crve   all   bars.      To   prevent    long 

(   projecting  ends,  a  2  in.  pipe  was 

,   iw    the  bar  when   being   bent,   close 

h  tithe  gage  pipe  to  eliminate  any  im- 

■    iwature.     The   men   used   the   2    in. 

tiding  lever.     Care  was  taken  to 

spring  effect  in  the  bars,  so  that 

ar, ..hen    bent,    would    Ijiy    freely    and 

It   Irain    along    the    gage    pipes.      The 

.It  was  very  satisfactory,  the  bars 

1  as  true  as  shop-made  reinforcc- 

'  icing  the  bars,  they  were  located 

th   equal   care.     They   were   sus- 

1    above   and    wired   to   the    form 

OS  and  ends,  and  thus  held  with 

ity,  with   no  chance   of   displace- 

i    reinforcement,  two  special  fea- 
l)c  noted.    There  is  one  series  of 
•ng  the  rear  wall  to  the  rock  be- 
ts done  to  relieve   the   rear   wall 
rnding   action    which    may    result 
Ljettmg  in  between   the   rock  and 
There  are  enough  bars  to  take 
•otal  hydraulic  pressure  at  maxi- 
cvcl.    The  bars  are  distributed  in 
the  intensity  of  the  water  pres- 
irely  grouted  into  the  rock.     .Un- 
bars,  or   anchor   bolts,   connects 
to  one  of  the  old  pump  houses, 
eing   to   make   the   two   buildings 
t.     The  old   building,   which   is  a 
concrete-filled  structure,  is  relied 
i !),  or  transmit,  the  reactions  from 
irthern  wall  of  the  new  building 
e  is  under  pressure  of  the  water, 
djorers  were  used  to  do  the  en- 
i  ment   work   under   the   direction 
-'..     AW  the  bar  material  was  the 
'le   from  open-hearth   steel   mills 
.Ua. 

-  and  placing  of  the  concrete  has 

>ual    interest.     The    difficulty   of 

tiform  and  reliable  product  from 

iiood    quarries    has    made    it   im- 

\-termine  experimentally  the  pro- 

mi.x  to  secure  maximum  density. 

i;     considerations,     as     well     as 

re  the  factors  which  determined  a 

-■:4    for    the    lower    parts    of    the 

This    proportion,    however,    while 

itrong,  would  hardly  possess  the  best 

ifing  qualities.     The  thickness  of  the 

jM  seem  to  be  ample  enough  to  offer 

resistance  against  percolation,  while 

was  imperative,  owing  to  the  possi- 

an  early  and  high  rise  of  the  river. 

upper    sections    of    the    structure    a 

nd  1:3:6  mix  was  used.    This  should 

ient    to    meet    the    requirements    of 

with    a   maximum    spring   flood,    the 

then  being  several  months  old.     .\s 

tjprooiing  qualities,   they  should   be  at 

al  for  the  1 :2'/:  :5  mix.     When  more 

specifications  for  stone  can  be  made 


acceptable  to  the  quarrymen  of  this  section, 
there  will  be  a  better  chance  to  predetermine 
results  in  high-class,  reinforced  concrete  work. 
.A.  high  grade  of  river  sand  was  used;  and 
while  perfectly  acceptable,  it  was  not  sufficient- 
ly coarse  to  produce  the  best  results.  Lehigh 
cement  was  used  throughout 

The  substructure  was  cast  in  five  sections 
and  the  superstructure  in  two.  The  flume  wall, 
floor  beams,  and  Mooring  were  cast  in  the  first 
pouring.  Next,  the  walls  went  up  to  the  ex- 
lent  of  18  ft.  G  ins.,  and  then  the  remainder 
in  three  12-ft.  sections.  Corresponding  beams 
and  struts  were  cast  with  the  walls.  In  all, 
about   1.300  cu.  yds.  were  placed, 

.■\  Ransome  mixer  of  one-half  yard  ca- 
pacity was  used  for  mixing,  but  all  other  equip- 
ment except  the  hoisting  engine  was  home- 
made. The  lower  parts  were  cast  directlv  with 
the  aid  of  a  stiff-leg  derrick  and  movable 
troughs.  For  the  upper  sections  an  elevator 
was  erected  and  a  system  of  chutes  easy  to 
operate.  The  elevator  bucket  dvunpcd  on  a 
hinged  apron  connected  to  a  stationary  chute, 
and  from  this  chute  the  concrete  was  dropped 
into  a  rotating  chute  swinging  on  a  staml 
in  the  center  of  the  building.  By  this  means 
three  of  the  sides  could  be  reached  directlv. 
and  the  corners  were  reached  by  the  addi- 
tional aid  of  short,  stationary  chutes.  The 
mixer  and  the  elevator  were  placed  as  near 
the  structure  as  possible  to  insure  minimum 
loss  of  labor  and  material  and  to  reduce  the 
possibilities  of  breakdowns.  The  equipment 
proved  satisfactory,  the  best  record  being  200 
cu.  yds.  hoisted  40  ft.  and  placed  in  eleven 
hours,  with  a  stop  of  one-half  hour  only  for 
dinner.  The  following  men  were  used :  One 
foreman,  one  assistant  foreman,  one  engineer, 
ten  men  loading  material,  nineteen  men  wheel- 
ing, one  water  man,  two  to  empty  the  mixer 
and  two  to  dump ;  in  addition,  only  one  man  to 
move  the  chutes  and  two  men  to  cut,  besides 
carpenters  watching  the  forms  for  break- 
down. Practically  every  man  was  busy  con- 
tinuously. 

COST.S. 

It  is  particularly  gratifying  to  note  that  the 
cost  of  construction,  in  spite  of  the  extreme 
care,  is  very  reasonable.  Below  is  a  prelimi- 
nary,  but   reliable,   schedule : 

Unit 

cost. 

Rock  excavation,   1,.500  cu.  yds..  .$-l.o00     $3.00 

Building  forms.  17.000  sq.  ft 2.200        .13 

Taking  out  forms,  17.000  sq.  ft..  .  600  .035 
Making  concrete,  1,300  cu.  yds...  1,100  .85 
Making   concrete  plant,    l,3iiO  cu. 

vds ; . . .     800        .60 

Reinforcing,    102   tons 1,000      9.80 

Rock  excavation  includes  pumping,  build- 
ing bulkheads  in  flumes,  and  diver's  services. 
In  the  building  of  forms,  a  shed  for  carpen- 
ter's tools  is  included,  also,  the  cost  of  build- 
ing an  inside  scaffold,  as  the  same  served  the 
purpose  of  bracing  the  form  as  well,  and  the 
cost  of  wiring  the  forms.  In  figuring  the  cost 
of  making  concrete,  the  concrete  materials 
were  considered  delivered  at  the  plant,  the 
cost  of  handling  from  cars  to  the  plant  hav- 
ing been  charged  separately.  Reinforcing  in- 
cludes  all    labor   done   in    the    field,   not   only 


placing  and  wiring,  but  also  a  large  amount  of 
cutting  and  all  the  bending — and  the  bending 
was  considerable,  due  to  the  many  shear  bars 
provided  for. 

The  carpenter  labor  cost  is  not  the  very 
lowest,  but  it  is  to  be  considered  that  the  work 
was  done  according  to  the  conservative  meth- 
ods of  engineering  so  creditable  to  this  part 
of  the  country.  Local  mechanics  were  em- 
ployed, and  also  the  foremanship  was  secured 
locally.  The  foreman  entered  into  his  duties 
with  a  clear  record  of  many  years  without 
an  accident,  and  this  record  was  kept  undis- 
turbed. With  an  ever  increasing  number  of 
reinforced  concrete  structures,  this  section  of 
the  country  will  have  good  material  to  draw 
upon,  open  for  development  according  to  such 
lines  as  are  characteristic  for  concrete  form 
work.  With  such  development,  a  reduction  of 
cost  will  also  be  natural. 

There  is  a  very  creditable  showing  in  the 
making  and  placing  of  the  concrete.  This 
showing  is  due  Ixjtli  to  the  erection  and  use 
of  an  adequate  plant  and  to  the  profitable  or- 
ganization and  general  aptitude  of  the  la- 
borers. Part  of  the  efficiency  in  this  division 
of  the  work,  of  course,  is  due  to  the  com- 
plete faith  in  a  well  built  form.  For  example, 
the  pouring  of  200  cu.  yds.  of  concrete  to  a 
height  of  12  ft.  in  eleven  hours,  and  this 
in  the  late  fall,  when  the  setting  was  so  slow 
that  at  the  end  of  a  day's  work  the  lowest 
portions  could  still  be  considered  fluid.  We 
tielicve  that  the  concrete  cost  record  is  con- 
siderably below  the  average. 

The  labor  reinforcing  also  presents  a  very 
good  cost  figure.  The  men  doing  the  work 
were  entirely  unaccustomed  to  any  work  of 
the  same  nature,  and  yet  the  results  are  as 
satisfactory  as  could  be  expected  from  ex- 
perts. An  average  for  similar  work  in  other 
places  presents  no  better  figure.  Work  per- 
formed by  contractors  employing  specialists 
would  hardly  embrace  a  large  amount  of  field 
bending  and  cutting  unless  the  job  were  a  very 
large  one  with  an  extensive  bending  plant, 
and  the  figures  reported  are,  therefore,  prob- 
ably not  in  the   same  class. 

The  work  was  started  in  the  middle  of 
July.  Excavation  was  finished  on  or  about 
Sept.  -1,  and  the  building  of  forms  and  casting 
of  concrete  immediately  commenced.  .At  the 
date  of  this  paper  the  structure  is  finished  up 
to  the  crane  girder  of  the  superstructure,  with 
the  roof  construction  yet  to  be  done. 

The  equipment  has  not  yet  been  contracted 
for.  but  it  is  fairly  well  decided  that  three 
30,000  gal.  per  min.  pumps  to  operate  against 
a  75-ft.  head  will  be  purchased.  The  ap- 
paratus will  be  modern,  centrifugal,  turbine- 
driven  pumps,  and  a  pump  efficiency  of  72  per 
cent  seems  quite  assured.  The  water  rates 
for  the  turbines  will  also  represent  a  quite 
decided  improvement  over  past  records.  With 
a  steam  pressure  of  175  Ibs.Jo  the  sq.  in,  and 
noncondensing  operation,  the  manufacturers 
are  willing  to  guarantee  from  22  to  40  lbs.  of 
steam  per  brake  horsepower  hour.  The  lower 
figure  is,  of  course,  offered  with  highly  de- 
veloped and  costly  machines ;  but  even  with 
less  sensitive  units,  a  duty  of  .52.000  lbs.  of 
energy  per  pound  of  steam  seems  to  be  as- 
sured. 
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5W  Valley  Irrigation  Works  of 
e  Canadian  Pacific  Railway 
Company  in  Alberta. 

'ed   by    A,    S,    Dawson,    Chief   Kngineer. 
irient    of    National    Resources.    Cana- 
1  Pacific  Ry.  Co.,  Calgary,  Alberta. 

'f  the  greatest  irrigation  developments 
!m  times  is  in  progress  in  the  prov- 
-Mberta,  Canada.  This  development 
1  1892  when,  as  the  result  of  a  series 
years,  settlers  began  to  consider  the 
ty  of  assuring  their  crops  growing  by 
ficial  application  of  water.  The  ques- 
siimed    such    importance    that    it    was 


taken  up  by  the  Canadian  Government,  which 
first  enacted  comprehensive  laws  relating  to 
the  use  of  water  in  irrigation  and  subse- 
quently undertook  a  system  of  general  sur- 
veys to  determine  (1)  the  source  and  value 
of  available  water  supplies,  and,  (2)  the  loca- 
tions of  the  areas  where  the  water  could  be 
used  to  the  best  advantage. 

Briefly  the  surveys  showed  that  in  southern 
Alberta  there  were  three  extensive  areas 
which  offered  special  advantages  for  irriga- 
tion. One  area  of  250,000  acres  was  situated 
in  the  Lethbridge  District  and  could  be  irri- 
gated by  water  from  the  St.  Mary's  River. 
.\nother   area   of   350.000   acres   lay    near   the 


junction  of  the  Bow  and  the  Belly  rivers,  in 
Townships  11  to  14,  inclusive.  Ranges  11  to 
16,  inclusive.  The  third  area,  and  the  one 
which  will  be  considered  in  detail  here,  was 
situated  along  the  main  line  of  the  Canadian 
Pacific  Ry.,  and  extended  about  150  miles 
east  of  the  city  of  Calgary.  Incidentally  it 
may  be  noted  that  the  works  to  serve  all  of 
these  tracts  have  either  been  built  or  are 
now   under   construction. 

THE    BOW    V..\T,LEY    IRRIGATION    BLOCK. 

The  third  irrigable  area  mentioned  is  shown 
by  the  map.  Fig.  1.  Tl'.is  tract  is  owned  by 
the  Canadian  Pacific  Ry.,  and  is  known  as 
the  Bow   V'aMey   Irrigation   Block.     The  block 
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is  an  open  prairie  plateau  with  a  general  ele- 
vation of  about  3,350  ft.  above  sea  level  at  its 
westerly  limits,  sloping  gradually  until  a  gen- 
era! elevation  of  about  2,300  ft.  is  reached  at 
its  easterly  boundary.  Its  topography  is  roll- 
ing, particularly  in  the  western  portion ;  but 
large  areas  of  almost  level  plains  are  found 
in  its  easterly  limits.  The  soil  is  good,  con- 
sisting of  a  heavy  black  loam  and  clay  sub- 
soil in  the  westerly  portions ;  and  a  lighter 
sandy  loam  of  great  depth  overlying  clay  and 
fiard  pan  in  its  easterly  limits.  The  tract  is 
bounded  on  the  west  by  the  fifth  meridian ; 
on  the  south  by  the  Bow  River ;  on  the  east 
by  the  line  between  Ranges  10  and  11,  west 
of  the  fourth  meridian;  and  on  the  north  by 
the  Red  Deer  River  and  the  north  boundary 
of  Township  28.  Its  length  east  and  west  is 
about  HO  mile.?,  and  it  has  an  average  width 
north  and  south  of  about  40  miles.  It  is 
intersected   by   the   main   line   of   the   railway, 


an  irrigation  project  demands  surveys  and 
examinations  far  more  complete  than  those 
for  a  railway  line.  Elevation  is  the  control- 
ing  feature;  and  lateral  extent  or  width  of 
country  is  as  important  as  length;  and  width, 
length  or  height  have  all  to  be  considered. 
Accurate  topographical  surveys  have  been 
carried  on  by  plane-table  methods  over  prac- 
tically the  whole  area  at  an  average  cost  of 
about  10  cts.  per  acre.  On  this,  the  complete 
system   has   been  projected. 

On  completion  of  the  preliminary  surveys 
it  became  evident  that  the  block  naturally 
divided  itself  into  three  sections,  which  were 
designated  as  the  Western,  Eastern  and  Cen- 
tral, of  about  1,000,000  acres  each  ■  and  the 
work  is  being  carried  on  along  the  lines  of 
development  in  the  order  named.  The  West- 
ern and  Eastern  sections  are  complete  units 
in  themselves,  whereas  the  Central  section, 
owing    to    its    general    elevation,    could    only 
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grade  is  1  ft.  below  the  under  side 
or    about    1%    ft.    cut    on    an   avi 
larger    ditches    on    level    ground  tl 
the  water  prism  is  generally  about 
the  depth  ;  the  banks  being  half  thrj! 
water  above  water   level,  with  a  mt 
3  ft. ;  and  having  a  width  equal  hC?  '' 
of  water  on  the  upper  side,  and  l^f      ''! 
lower    side,     where    a    roadway  i"f.°" 
Where  the  depth  of  water  is  over 
2   to   1   slopes   are   standard,  althoij 
changed    to    1%    to    1    where   exti,. 
slopes   exist.       Where   the   depth  d,, 
less  than  5   ft.,   IVj   to   1   slopes  aic> 
under  ordinary  conditions.     Endea\ 
to  balance  cut  and  fill,   with  an  aU 
about    12    per    cent,    for    shrinkage 
happens  that  shorter  locations  with 
ting  through  a  ridge  would  resuj 
tion  in  quantities. 

Grades. — The   grades   are  so-j 
jfive  a  uniform  velocity  of  a 
second,   and    not   to   exceed  3 
consideration  being  given  to  tl 
the  soil,  and  the  depth  of  wati 
Where   the   slope   of   the  coun' 
that    the    velocity   would   be   too  I-T 
canal   were   given    a   bed   slope  to 
therewith,   the   excess    fall   is   conci 


and  numerous  other  railway  facilities  are 
being  provided  in  various  directions.  It  con- 
tains an  area  of  4,840  square  miles,  or  3,097,- 
580  acres. 

The  Bow  River,  which  is  the  source  of 
water  supply,  heads  in  the  Bow  Lakes  on  the 
eastern  slope  of  the  Rocky  Mountains;  and 
with  its  tributaries  has  a  drainage  area  of 
about  3,800  square  miles  at  Calgary,  and 
about  5,100  square  miles  at  Bassano.  It  gen- 
erally reaches  its  highest  stages  between  June 
15  and  Aug.  15  of  each  year,  and  its  lowest 
stages  during  January  and  February.  Its 
maximum  flood  discharge  at  Calgarv  has 
probably  been  close  to  100,000  second  feet, 
although  the  hydrographic  records  for  both 
extreme  high  and  low  water  are  rather 
meager. 

Precipilation. — The  precipitation  varies  con- 
siderably from  year  to  year,  and  decreases 
easterly  as  the  altitude  becomes  lower.  Me- 
teorological records  exist  only  since  1886,  and 
are  applicable  only  to  the  westerly  portion 
of  the  block.  The  average  annual  precipita- 
tion at  Calgary  between  1880  and  1910  was 
15.15  in.;  the  minimum  for  the  same  reriod 
5:90  ins.  in  1889,  and  the  maximum  for  that 
period  31.90  ins.  in  1902.  The  average  for  the 
irrigation  period  of  five  months,  from  May  1 
to  Oct.  1.  covering  the  same  years,  was  about 
11  ins.  This  moisture,  however,  is  not  always 
available  when  most  needed ;  and  it  is  a  rec- 
ognized fact  that  without  irrigation  certain 
crops  cannot  be  raised  to  advantage ;  and  that 
in  any  year  the  certainty  of  crop  production 
with  large  yield  can  be  assured  only  by  arti- 
ficial means. 

Surveys. — Surveys  in  connection  with  the 
project  were  commenced  by  the  railwav  com- 
pany in  1903,  and  have  been  gradually  ex- 
tended in  detail  since  that  date.  These  sur- 
veys  represented   a  vast   amount   of   work,   as 


Fig.   1.     Map  of  Canadian   Pacific  Ry,   Irriga- 
tion System  in  Southern  Alberta, 

be  served  by  an  enlargement  of  a  portion  of 
the  trunk  lines  in  the  Western  Section. 

CANAL     DESIGN     AND     CONSTRUCTION. 

Wliile  an  irrigation  works  of  the  magni- 
tude indicated  necessarily  involve  the  build- 
ing of  many  thousands  of  structures,  the 
chief  item  of  construction  is  the  canal  sys- 
tem. There  will  be  several  thousand  miles  of 
canals  of  all  sizes  on  the  Bow  Valley  works 
when  they  are  completed  and  the  standards 
adopted  for  the  design  and  construction  of 
these  canals  had  to  be  worked  out  with  care. 
Complete  details  cannot  be  printed  in  reason- 
able space,  but  the  following  outline,  gives  the 
main   features. 

Cross-Section. — The  cross-sections  of  canals 
and  ditches  are  modified  to  suit  conditions, 
such  as  discharge,  available  grade,  nature  of 
soil,  and  transverse  slope  of  the  country.  On 
ditches  2y2xl  ft.  to  3y2x2  ft,  1  to  Tslopes 
are  used,  and  on  ditches  4x2  ft.  to  4^4x3  ft, 
1%  to  1  slopes  are  standard,  with  banks  3  ft. 
wide  on  top  and  1  ft.  above  w^ater  level.  On 
small  ditches  no  dependence  is  placed  on 
banks   as   part   of   the   canal   prism   unless   the 


vertical   drops;   and    where   such   dr 
too  close  to  one  another   for  safe; 
omy,  a  short  section  of  flume  or  lin 
is   employed    for   the   purpose   of    j 
the  excessive  grade. 

Losses  by  seepage  and   evaporatin  art 
lowed    for   as    follows;      In   prelimiiTr 
jection  ; 

Canals,  2   to  100  sec.   feet 

Canals.  100  to  500  sec.   feet 

Canals.  500  to  1,000  sec.   feet 

Canals,  1,000   and   over   see.    feet 

For  final  projection  and  design  th  toii 
ing    formula    is    used  :     P=^CIV  ^P  ^' 
P  =  Loss   in   second   feet   per   mile 
If  =  The  width  at  full  supply  level ; 
depth     of     water,     and     C^a     const  t- 
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.1(185    for   gravel   and    sandy    soil ; 
average  earth ;   .0150   lor  clay,   and 
Icnsc  hard  clay. 
11/. — Curvature    is    carefully    coiisid- 


avnidcd   by   the   use  of   i 

Cdinhined   with   means   ■• 

cross  drainage  as. above 

S'l^ilhcays. — Spillway     . 


<nilile  tills   or  levees, 
taking  care   of   the 
rtler'ed    to. 
)r     escape     channels. 


Fig.    2.  Headgates    Main    Canal,    Western    Section. 


ilu-  larger  canals  curves  are  rcg- 

in    with     transit     and    chain,    the 

.ved   on   the   larger   secondary    and 

lis  being  between   lo  and  30  times 

i  water.     On   smaller  distributing 

lius  of  (i  to  8  times  the  depth  of 

a    minimum    of    about    10    ft.,    is 

\s   far  as   possible  the  land   lines 

1  to  in  laying  out  the  distribution 

iiels. — .At  each  point   where  water 
'V   a   branch    gate,    an    alternative 
\  ided    to   carry    off    tail    water    to 
,i;e  chamiel ;  the  capacity  of  these 
-    bearing   a   constant    proportion- 
to  that  of  the  various  irrigation 
.  e   them.     In   no  case   is  this   less 
nd    feet,   and   otherwise   is   "io   per 
capacity    of    the   canal    or    ditch 
These   tails    are   located    on    the 
^   tar  as  possible ;   otherwise  they 
reach   the  drainage  channels   by 
■   possible  rou»c. 
ins. — Cross   drainage    is   provided 
ways;     (1)  it  is  taken  under  the 
it    small    in   extent   of    catchment 
iken  into  the  canal  system  by  an 
;    is  carried  over  the  canal.     The 
-sing  adopted   depends   to  a   large 
he    importance    of    the    drainage 
character  of  its  channel,  and  to 
•    on    the   size   of    the   canal.     No 
rules  can    he   laid   down   to   meet   all 
)ut    as    a    rule   the   cross    drainage    is 
I)   in  the  order  referred  to  above,  with 
nsideration     of     cost.      The     material 
!    in    connccti6n    with    smaller   un- 
.;s  has  been  corrugated  metal  cul- 


with  tile  necessary  structures  on  the  canal 
system,  arc  provided  at  Irequent  intervals, 
averaging  about  si.\  miles  where  possible,  on 
all  secondary  and  branch  canals,  their  capacity 
being  at  least  10  per  cent  and  not  exceeding 
2'}  per  cent  of  the  canal  in  which  they  head. 

Ovcrliaul. — Overhaul     is    calculated    by    the 
well-known  methods  of  Mass  Curve,  the  limit 


If  neither  is  practicable,  borrow  pits  are  made 
well  away  from  the  canal  on  the  high  side 
and  so  arranged  as  to  drain  into  the  canal. 
Where  side  borrow  is  absolutely  necessary,  a 
berm  equal  to  at  least  the  height  of  the  bank 
is  left  between  the  toe  of  the  bank  and  the 
edge  of  the  borrow  pit. 

Embank  menl. — Embankments  are  in  all 
cases  put  up  with  material  from  adjacent 
ciMtiiigs  or  from  borrow  pits  if  the  former  is 
inisuitable  or  delicient  in  ciuantity.  In  deter- 
mining the  outer  slope,  the  plane  of  satura- 
tion is  considered  as  sloping  from  high  water 
level  at  the  rate  <if  IJ'/2  to  1,  and  this  plane  is 
•111  allowed  to  intersect  the  outer  slope  or  to 
approach  the  toe  nearer  than  li*  per  cetit  .of 
the  base  width.  In  very  high  tills  where  the 
above  requirements  lead  to  excessive  mate- 
rial, the  slope  of  saturation  is  increased  by 
draining  the  rear  or  (Uiter  half  of  the  em- 
bankment, or  by  constructing  the  first  3  ft. 
of  the  outer  third  of  the  bank  with  sand. 
.Cfravel  or  other  porous  material. 

'itrif'fiinij  and  lionjinii. — The  under  surface 
cl  embankments  is  bonded  when  the  head 
against  the  banks  is  2  ft.  or  more,  and  less 
than  half  the  top  width,  providing  two  fur- 
rows and  one  additional  furrow  for  each 
extra  -  ft.,  with  one  furrow  just  insiile  the 
upper  or  wet  toe,  one  mider  the  center,  and 
the  balance,  if  any,  between  them.  The  sur- 
face is  stripped  when  the  depth  against  the 
bank  exceeds  half  its  top  width;  when  the 
cross  slope  exceeds  1  to  li ;  in  boggy  ground; 
or  when  the  soil  exceeds  plow  depth.  Th? 
surface  is  bonded  and  stripped  when  the  head 
against  the  bank  exceeds  10  ft.;  when  the 
surface   is    hard   and   dry   after    stripping;    or 
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Fig.   4   Main   Canal,    Western    Section. 


of  free  haul  being  lOn  ft.  parallel  to  the  canal 
axis.  In  case  of  borrow  pits  not  on  the  ordi- 
nary cross  section,  the  length  of  haul  is  meas- 
ured in  a  straight  line  between  the  centers  of 
gravity  of  cut  and  fill. 

Excaz'otions. — Necessary    waste    is    used    to 


Fig.   3.    Spillway   on   Main   Canal,   Western    Section. 


ip  to  36  in.  in  diameter,  manufactured 
loth  ingot  iron  and  Toucan  metal.  For 
structures  reinforced  concrete  pipe  and 
ulverts   are    used.      Flooded    areas    are 


widen  the  banks  uniformly,  and  to  strength- 
en the  higher  fills.  Borrowing  where  neces- 
sary is  done  by  ( 1 )  deepening  the  canal ; 
(2)    widening  it;   and    (3)    both   if    required. 


when  the  cross  slope  exceeds  1  in  4.  The 
width  of  stripping  is  determined  by  the  plane 
of  saturation  above  referred  to. 

Rotation  of  Su[>pl\<. — This  portion  of  the 
systern  is  being  designed  with  a  view  of  rota- 
tion in  supply  being  adopted,  which  will  re- 
sult in  each  individual  farmer  obtaining  a  sat- 
isfactory head;  a  fair  division  of  water;  and 
simplification  of  operating  problems.  This 
is  a  matter  which  cannot  be  worked  out  in 
detail  until  the  lands  are  settled,  but  the  sys- 
tem is  being  designed  on  the  basis  of  giving 
parcels  of  between  80  and  ItiO  acres  a  supply 
of  2  second  feet  for  a  period  of  (Hi  hours,  and 
parcels  smaller  than  80  acres  a  similar  flow 
lor  48  hours. 

OUTLINE  OF    WORKS   OX    WESTERN    SECTION. 

The  Western  Section  comprises  an  area  of 
1,030.020  acres,  of  which  about  370,0liii  acres 
have  been  brought  under  ditch.  Construction 
was  commenced  in  1003  and  completed  in 
jl'lO,  and  water  was  first  used  in  1007.  Water 
icr  this  section  is  diverted  from  the  Bow 
Jtiver  at  a  point  near  the  present  easterly  lim- 
its of  the  city  of  Calgary.  The  head  works 
are  of  timber,  and  arc  well  protected  by  a 
pile  and  timber  wall  along  the  river  bank, 
extending  .3.")0  ft.  above  and  1,400  ft.  below 
the  structure.  Their  sill  elevation  is  3,3.53, 
and  they  consist  of  20  openings,  3  ft.  wide 
and  10  ft.  high,  subject  to  side  and  top  con- 
tractions. The  gates  are  wood,  of  the  straight 
lift  type,  and  arc  operated  by  rack  and  pinion 
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through  a  triple  reduction  gear  with  a  power 
ratio  of  100  to  I,  arranged  on  a  movable 
"vviuch  mounted  on  a  travehng  truck.  It  is  the 
intention  to  replace  this  structure  in  the  near 
future  with  permanent  works ;  and  at  the 
same  time  to  build  a  collapsible  dam  in  the 
river  which  will  admit  of  obtaining  the  full 
head  of  about  10  ft.  required,  during  all 
stages  of  the  river. 

Main  Canal. — Main  canal  //  heads  at  this 
structure,  its  capacity  being  over  2,000  cu.  ft. 
per  second  at  full  supply  of  10  ft.     Its  section 


Secondary  Canals. — Secondary  Canal  A 
heads  out  from  the  south  end  of  Reservoir 
No.  1,  and  Secondary  Canals  B  and  C,  to- 
gether are  taken  out  at  the  north  end.  Sec- 
ondary Canal  A  at  its  outlet  is  18  ft.  bed 
width,  carrying  8  ft.  of  water,  with  2  to  1 
slopes,  on  a  grade  of  .03  per  cent.  It  drops 
twice  to  cross  the  railroad:  and  about  15 
miles  from  its  head  again  drops  about  30  ft. 
and  expands  into  what  is  known  as  Reservoir 
No.  2;  at  which  point  its  section  was  changed 
on  account  of  grade  to  22  ft.  bed  width,  car- 


maximum   head   of   82   ft.,   in 
grade  is  used  up. 

Exclusive  of  the  main  car 
Canal  B  North  Branch  is  the  r 
waterway  in  the  Western  Sec 
intended  ultimately  to  be  used 
supply  channel  to  the   Central 


block.      Aiter    leaving    the 
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Fig.   5,     Reinforced   Concrete   Headgates  and    Spillway   on    Secondary   Canal    System. 


varies  to  suit  conditions,  its  maximum  sec- 
tion being  CO  ft.  bed  width,  120  ft.  at  the 
water  level,  with  3  to  1  slopes,  and  a  grade  of 
0.01  per  cent.  Throughout  the  greater  por- 
tion of  its  length  its  dimensions  are  44  ft. 
bed  width,  84  ft.  on  the  water  line,  with  2 
to  i  slopes,  and  a  grade  of  .02  per  cent; 
which,  with  an  assumed  value  of  » ^  .02o 
gives  a  calculated  discharge  of  2,0o0  cu.  ft. 
per  second. 

At  a  point  about  2%  miles  below  the  head- 
gates,  this  canal  was  crowded  close  to  the 
river  banks  by  heavy  excavation,  and  at  this 
point  a  set  of  escape  or  regulating  gates  was 
provided  with  a  sill  elevation  1  ft.  below 
canal  grade.  This  structure  is  of  timber, 
and  consists  of  four  openings  6x11  ft.,  each 
controlled  by  wooden  gates.  These  are  known 
as  balanced  pressure  gates,  and  are  so  de- 
signed that  they  will  rise  of  their  own  accord 
when  the  head  against  them  is  about  .5  ft. 
Each  consists  of  a  rectangular  barrier  work- 
ing freely  between  parallel  walls  without 
guides.  Each  gate  is  hinged  to  four  long 
arms  arranged  in  pairs,  the  location  of  the 
hinges  being  so  chosen  that  the  weight  of  the 
gate  is  balanced  by  any  required  pressure. 
They  are  made  practically  watertight  by  rub- 
ber flashings,  and  are  lifted  by  an  ordinary 
chain  windlass  provided  with  pawl  and  brake. 

At  a  point  about  15  miles  below  the  head- 
gates,  the  main  canal  makes  a  vertical  drop 
of  10  ft.,  where  an  important  timber  structure 
was  built.  The  excessive  velocity  resulting 
from  this  drop  was  taken  care  of  by  the  con- 
traction of  the  opening  above  to  25  ft.,  and  by 
a  water  cushion  5  ft.  deep  below,  with  an  en 
largement  of  the  opening  to  43  ft.  terminating 
in  wings.  Piling  was  extensively  used  in  this 
and  all  other  important  structures  built  in  the 
early  stages  of  the  project. 

Reservoir  No.  i. — About  17  miles  from  the 
headgates,  the  main  canal  terminates  in  Res- 
ervoir No.  1,  which,  however,  is  in  reality 
only  a  balancing  pool  with  slight  storage  for 
sudden  drafts  of  water;  thus  relieving  the 
secondary  canals  from  small  fluctuations  in 
head.  The  reservoir  referred  to,  which  is 
about  three  miles  long  and  half  a  mile  wide, 
was  formed  by  the  building  of  an  earth  dam 
2,000  ft.  long  with  a  maximum  height  of  30 
ft.  faced  with  heavy  rip-rap  on  the 
water  side.  From  this  reservoir  the  water  is 
taken  out  in  three  secondary  canals,  known 
«s  A.  B  and  C,  having  a  combined  length  of 
about  250  miles.  These  are  each  controlled 
by  timber  headgates  with  sill  elevation  of 
3321.50,  and  are  of  a  type  similar  to  those 
described  in  connection  with  the  main  canal 
spillway.  Numerous  large  structures  are  lo- 
cated on  all  of  the  secondard  canals,  including 
lieadgates,  drops,  flumes  and  btiidges. 


rying  6  ft.  of  water,  with  2  to  1  slopes,  on  a 
grade  of  .0.35  per  cent.  About  30  miles  be- 
yond, near  Strathmore,  it  again  drops  and 
crosses  the  "railway  line,  splitting  into  a  north 
and  a  south  branch.  North  A  is  10  ft.  bed 
width,  carrying  3.2  ft.  of  water,  with  1  to  1 
slope,  on  a  grade  .06  per  cent.  South  A  is  18 
ft.  bed  width,  carrying  4^/-!  ft.  of  water,  with 
2  to  1  slopes,  on  a  grade  of  .04  per  cent.  Both 
continue  easterly  to  the  vicinity  of  Gleichen, 
covering  lands  to  the  Crowfoot  Creek  at  an 
elevation  of  about  2,970. 

Secondary  Canals  B  and  C  together  utilize 
a  natural  channel  for  three  miles  from  the 
north  end  of  Reservoir  No.  1,  and  there  divide. 
B  turning  easterly  and  C  northerly.  Canal  B 
is  28  ft.  bed  width,  carrying  6  ft.  of  water, 
with  2  to  1  slopes  on  a  grade  of  .025  per  cent, 
continuing  for  four  miles  to  split  gates  di- 
viding it  into  a  north  and  a  south  branch. 
Canal  C  is  40  ft.  bed  width,  carrying  6.4  ft. 
of  water,  with  1%  to  1  slopes,  on  a  grade  of 
.03  per  cent,  and  serves  all  the  land  lying  be- 
tween the  Rosebud  River  and  the  Serviceber- 
ry  Creek.     At  a  point  about  eight  miles  from 


North   and   South   Branches,  it 
ural  channel   for   about  16  mile 
being  straightened   in  places  hy 
offs.     In   this   distance  it   falls'  „„, 
the  elevation  of  the  split  gates  tirlg'30 
of  the  headgates  at  the  lower  e;  of  \\ 
ural    channel,    known    as   WecdCreelt 
3,031.     At  the  dam  on  this  chaU  ^\^^ 
heads  out  18  ft.  bed  width,  carrL  41; 
water,  with  2  to  1  slopes,  on  arade 
per  cent,  and  extends  a  distantlof  \. 
to  a  summit  with  an  elevation  t  299; 
fore  crossing  this  summit  one  biich  i 
otif  to  serve  lands  in  the  vicinitjf  ii. 
branch  of  the  Crowfoot  Creek  ' 
ing    the    summit    it    again    spl 
branch    continuing    on    the   nori 
elevated   ridge  until   Summit  L,-: 
which    is   the   controlling   point  ji 
(ral  Section  of  the  block,  and  vetf  ; 
low    valley    of    about    elevation  Wj 
crossed  by  a  siphon. 

From    the    secondary    canals 
again    taken    out,    and    distribui 
comprehensive   system  of  distrii 
w^hich   bring  it   to   each   parcel 
served. 

Suminayy. — In    the   Western   ^ 
block    the    following    mileage 
been   constructed : 


Main    canal     

Secondary     canals 
Distributing  ditches 


Total 


In  addition  to  the  above  the 
hundred  miles  of  small  ditches 
the  farmers.  The  structures, 
headgates,  spillways,  drops,  fli 
etc..  are  numbered  in  thousand- 
construction  10,000,000  ft.  B.  : 
and  over  4,000  cu.  yds.  of  reinf 
were  used. 

In   constructing  the  svstem  inhc 
Section    over    lO.OOO.OOO'  cu.  yds--: 
was  excavated.     Practically  all 
carried   out   under   contract  at   , 
from  12%  cts.  to  43  cts.  per  cu.   .:  i 
price   including   overhaul  on  thei«av 


'm^J% 


'£7i?:^''fe  ;■ 


Fig.    6.     Reinforced    Concrete    Drop,    Western    Section. 


its  upper  end  it  splits  into  an  East  Branch, 
which  is  .37  ft.  bed  width,  carrying  5  ft.  of 
water,  with  1%  to  1  slopes,  on  a  grade  of 
.035  per  cent,  and  a  West  Branch,  which  is 
121^  ft.  bed  width,  carrying  5.7  ft.  of  water, 
with  1%  to  1  slopes,  on  a  grade  of  .04  per 
cent.  The  East  Branch  utilizes  about  ten 
miles  of  natural  chamiel.  in  which  175  ft.  of 
grade  is  disposed  of.  The  West  Branch 
crosses  the  valley  of  the  Crowfoot  Creek  by 
a  wood  stave  pipe  siphon  of  .53  ins.  internal 
diameter  and   1.600  ft.  long,  working  under  a 


The  average  price  was  about  171  cts 
yd.  The  cost  of  timber  work  p 
been  slightly  over  $55  per  thousji  ' 
of  reinforced  concrete  about  $2J)er 
both  figures  including  all  mattil 
well   as   excavation,  trenching  ai  ba 

OUTLINE    OF     WORKS     ON     E.^STEJ    f' 

The   Eastern    Section  of  the  ti-K 
1.156.220  acres,  of   which  440,00"  •' 
be  rendered  irrigable.     Most  01 
a  gently   rolling  character  and  ■ 
good  drainage.    The  soil  for  the  10= 
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.    loam   overlving    hard    pan    and 
■us  depths. 
-    I  the  peculiar  topographical  con- 
j  eiiting   in    this    section    is    necessary 
rhischeme  as  worked  out  can  be  un- 
The  main  watershed  of  the  coun- 
!he  Bow  River  and  the  Red  Deer 
as    far   as    this   section    of    the 
erred,   at   a   point    on   the    Bow 
known  as  the  Horseshoe  Bend, 
miles    southwest    of    Bassano,    a 
e  main  line  of  the  Canadian   Pa- 
miles  east   from   Calgary.     This 
rallels  the  river  for  a  few  miles 
-^iitheast  corner  of  Township  18. 
••■it    fourth  meridian,   from  whiih 
almost  due  east  to  a  point  three 
ist    of     Brooks     station,    thence 
ti>   Tide   Lake   in   Township    1!', 
\t  the  Horseshoe  Bend  the  ridge 
'■y  a  wide  valley  which  apparcm- 
■    river   channel,    the    summit    of 
.    S*5  ft.  above  the  river  bed  and 
from   it.     .■\   stream    known   as 
;m   Creek   has   its   source   in   the 
referred  to;  and  this  is  the  nat- 
V    between    the   lands    served   by 
branches  of  the  system. 
Hfnd    Lkim. — This    project     as 
i  the  surveys  takes  advantage  of 
:i   the   watershed   referred   to.   to 
>m  the  Bow  River  by  an  intake 
Mnrseshoe   Bend.      .\    dam    is 
-    the   river    at     this    point. 
:wo   functions.     First,  it  will 
er  level  at  the  intake,  thus  ena- 
rem  to  command   a  much  larger 
'    than    it    otherwise    would    have 
■  mdly.  it  reiluces  the  quantity  of 
'■  removed   from   the  main  canal 
r  dam.     .•\t  this  point  the  ordi- 
•vr  level  elevation  is  2.515.     The 
the    canal     heailgates     will      be 
"inl  depth  of  water  in  the  pool 
ii-r.  or  'J.-i60.6.     The  dam  is 
•   stnicture.  consisting  of   a 
..ii    earthen    embankment    on    the 
the  river,  and  a  reinforced  con- 
in   the    existing   river   channel. 
us   easterly   end   with   the   canal 
•      ' -■-   the   site   of   the   dam 
-   tiend  in  the  shape  of  a 
...    ^.   .i  the  locality  its  name. 
■ig   located   at    its    toe.     At    this 


On  this  tongue  an  earth  dam  is  now  under 
construction,  to  which  the  spiUwav  structure 
will  be  joined.  This  cmbaiikinent  will  have 
a  maximum  height  of  ab<uii  ^:,  ft.,  a  total 
length  of  about  T.OOO  ft.  and  at  its  highest 
point  is  310  ft.  in  width  at  the  base.  Its 
wetted  slope  is  4  to  1  and  its  dry  slope  3  to  1, 
the  tup  width  being  3-J  ft.,  uith  a  free  board 
of  fi  ft.  above  normal  water  level  Provision 
has  been  made  for  under-draina^e  by  a  wood- 
en  bo.x    filled   with   boulders   and   gravel   with 
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Fig.  7.    Wood   ;>u..c   c.,^..^-.,   _,j   m^    n.   D.am- 
eter.   Western   Section. 

suitable  offtakes,  and  its  upper  slope  will  be 
paved  with  concrete  slabs.  It  will  contain 
about  l.(  10(1.000  cu.  yds.,  which  material  is  be- 
ing transported  from  the  e.xcavation  from  the 
main  canal  across  the  river  over  a  double 
track  timber  trestle.  The  foundations  of  this 
dam  consist  of  a  deposit  of  river  silt  overly- 
ing coarse  gravel  and  boulders,  which  in  turn 
overlie  dense  blue   clay. 

The  spillway  referred  to  is  designed  to  pass 
over  its  crest  100,000  second  feet  without 
raising  the  surface  of  the  pool  above  eleva- 
tion :i.-it)3.6  or  14  ft.  over  the  crest,  which 
required  a  free  length  of  weir  of  about  GOO  ft. 
To  allow  for  end  contraction  on  account  of 
the    piers   necessary   to   support   the   movable 


In  the  determination  of  the  spacing  of  the 
buttresses  due  consideration  was  given  to 
the  effect  upon  cost  of  construction, 
the  time  required  to  build  the  struc- 
ture, and  to  the  limitation  in  length  of 
tho  gates  corresponding  to  the  spacing  of  the 
buttresses ;  with  the  result  that  these  are  to 
be  at  15  ft.  centres,  with  every  second  but- 
tress carried  up  in  the  form  of  a  bridge  pier. 
Emergency  gates  will  also  be  provided  in 
case  of  necessary  repairs  having  to  be  made 
to  the  main  gates. 

The    spillway    proper    is    a    reinforced    con- 
crete  structure   of   the   so-called   "Wmbursen" 
;ype.   consisting   of   a   heavy   floor   built    upon 
tiie   tied    uf    the    stream,   and    upon   this    floor 
parallel   buttresses   of   substantially   triangular 
inline,  having  a  slope  on  the  upstrenin  edge 
f  about  45°.     I'pon  brackets  or  haunches  pro- 
'ecling   from   the  faces  of  the  buttresses  and 
larallcl  to  the  upstream  edges,  is  built  a  con- 
rete  slab  forming  a  deck,  terminating  at  the 
ip  iif  the  huilrcsses   in   a  curved   crest,   and 
the  downstream    edge  of 
lorm  of  an  apron  suitably 
.ii>.M   I  ■  .  .i  ■ , -|.  i.ding  as  nearly  as  possible 
•■•   the   path  of   the   ovcrlall   lloud   waters.   In 
front   of   the    ilam   the   tloor   is   being  carried 
downstream  a  distance  of  about  75   ft.,  form- 
ing a  tumbling  hearth.     In  general  the  cross 
-cction   of   the  spillway  is  what   is  known   as 
lie  Ogee  section,  and  consists  of  constructing 
the  downstream  face  of  the  dam  between  the 
crest   and  the  floor  in  the  form  of  a  reverse 
curve:    the    lower    edge    of    this    curve    being 
tangential    to    the    floor    of   the    structure,    so 
that   the   overfalling   nappe   shall   be  let   down 
the  face  of  the  dam  and  turned  into  a  horizon- 
tal direction  parallel  to  the  river  bed  with  the 
least   possible  disturbance. 

The  spillway  is  founded  on  a  deposit  of 
sand,  gravel  and  boulders,  overlying  a  thick 
stratum  of  stitT  blue  clay.  .-Xt  the  upper  and 
downstream  edges  of  the  structure  heavy 
cut-off  walls  are  carried  well  down  intu  the 
clay  and  bonded  to  the  body  of  the  carnet. 
.•\  concrete  apron  extends  about  12  ft.  above 
the  upper  cut-off  wall,  and  boulder  concrete 
will  be  placed  in  the  river  bed  for  some  dis- 
tance below  the  tumbling  hearth. 

The  structure  is  to  be  720  ft.  in  length  be- 
tween abutments,  with  a  maximum  height  of  40 
ft.  to  the  overflow  crest,  above  which  11  ft. 
of  water  will  be  retained  by  the  gates  above^ 


Fig.    8.  Canal    Construction.    Eastern    Section. 


e  river  is  approximately  600  ft.  wide. 
h  or  left  bank  having  a  narrow  bench 
itely  at  the  water's  edge  and  only  a 
t  above  it,  beyond  which  is  a  cut  bank 
over  100  ft.  above  the  bed  of  the 
The  west  or  right  bank  has  a  gravel 
ising  gradually  until  it  forms  a  tongue 
I  the  two  legs  of  the  horseshoe.  This 
has  a  broad  flat  top  several  hundred 
v^•idth  and  rising  gradually  to  the  gen- 
lirie  level :  its  general  elevation  near 
r  being  about  25  ft.  above  the  bed  of 
am. 


crest,   a  clear  length  of  t>50  ft.  between  piers 
was  decided  on. 

As  the  crest  of  the  dam  and  the  sills  of 
the  canal  headgates  were  tixc<l  at  elevation 
2.549.t)  the  additional  depth  of  11  ft.  for 
which  the  canal  was  designed,  had  to  be 
maintained  by  some  form  "i  movable  crest 
for  the  entire'  length  of  the  spillway  in  order 
ii  pass  extreme  floods.  This  movable  crest 
will  be  divided  into  24  sections,  and  supported 
between  piers  giving  27  ft.  clear  spans,  and 
these  openings  will  be  regulated  by  structural 
steel  gates,  of  the  well-known  "Stoney"  type. 


referred  to.  It  will  contain  about  40.000  cu. 
yds.  of  concrete,  and  2,50o,oiM)  lbs.  of  rein- 
forcing steel. 

The  abutments  connecting  the  spillway 
with  the  earth  dam  are  in  the  form  of  rein- 
forced concrete  retaining  walls  of  the  coun- 
terfort type,  with  a  view  of  cutting  off  all 
pnssibility  of  leakage  at  this  point.  Provision 
has  also  been  made  for  a  road  bridge  on  top 
of  the  structure. 

The  gates  will  be  operated  by  a  small  power 
plant  consisting  of  vertical  turbines  with  direct 
connected  generators  installed  inside  the  dam 
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for  this  purpose,  as  well  as  for  lighting  and 
the  operation  of  other  headgates  at  the  end 
of  the   main   canal  about   live   miles  distant. 

The  canal  headgates  will  form  an  integral 
part  of  the  structure  at  its  easterly  end,  and 
will  consist  of  five  openings  each  of  '20  ft., 
controlled    by    Stoney    sluices.      These    gates 


Bow  Slope  Canal,  which  is  about  17  ft.  bed 
width,  carrying  .')  ft.  of  water;  and  will  serve 
all  the  land  on  the  Bow  River  Slope  of  the 
divide  and  lying  west  of  the  Rolling  Hills, 
amounting  to  about  42,000  acres.  .A.t  Cassils 
a  smaller  canal  to  cross  the  railway  is  taken 
off,  to  serve  about  12,500  acres. 


of   .02  per  cent.     The  outlet  f^  the 
end   of   the  reservoir  will  servi  bou,  .S 
acres,   known   as   the   Bantry  stem  an 


Fig.    9.     Horse-Shoe    Bend    Dam    on    the    Bow    River,    Eastern    Section. 


will  control  the  discharge  through  a  main 
canal  of  90  ft.  bed  width,  carrying  11  ft.  of 
water,  with  1  to  1  slopes,  on  a  grade  of  .OK) 
per  cent.  This  canal  is  designed  to  discharge 
3.800  cu.  ft.  per  second,  and  has  a  summit 
cut  of  0-5  ft.  at  about  Station  10. 

The  contract  for  the  spillway  structure  was 
let  on  Oct.  1,  1010.  and  work  immediately 
started,  it  being  anticipated  that  it  will  be 
completed  within  18  months  from  that  date. 
The  earthen  embankment  referred  to  is  part 
of  a  very  large  contract  awarded  in  June. 
1910.  which  includes  the  handling  of  about 
20.000.000  cu.  yds.  of  excavation  in  this  sec- 
tion of  the  block. 

Earth  Dam  for  Tail  Fool. — .\t  a  point  about 
five  miles  from  the  intake,  an  earth  dam 
1.280  ft.  in  length.  ?iT)  ft.  inaxinium  height,  con- 
taining 80,000  cu.  yds.,  was  built  across  the 
valley,  thus  formin.g  a  tail  pool  into  which 
the  main  canal  will  discharge.  This  dam  has 
a  top  width  of  12  ft.,  li  ft.  above  high  water ; 
has  2  to  1  slopes  on  the  rear  face  and  3  to  1 
on  the  wetted  slope.  Its  face  is  paved  with 
heavy   rip-rap  well  bedded   in  gravel. 

Canals. — From  this  point  two  canals  head — 
a  Xorth  and  East  Branch.  The  North  Branch 
with  its  distributaries  will  water  about  PO.niJO 
acres,  its  dimensions  being  29  ft.  bed  width, 
carrying  1W2  ft.  of  water,  with  2  to  1  slopes, 
on  a  grade  of  .03  per  cent.  After  crossing  the 
railway  line  about  one  mile  east  of  Bassano. 
its  location  follows  the  west  flank  of  a  deep 
valley  known  as  Crawling  Valley.  .\t  a  point 
about  eight  miles  from  its  intake  it  drops  18 
ft.  and  crosses  the  valley  by  about  1.700  ft.  of 
flume,  and  runs  northerly,  gradually  reducing 
in   size  until   it  reaches  the   Red   Deer  slope. 

The  Hast  Branch,  like  the  North  Branch, 
heads  out  in  the  tail  pool  of  the  main  canal, 
its  size  at  the  outlet  being  fiS  ft.  bed  width, 
carrying  9.3  ft.  of  water,  with  2  to  1  slopes, 
on  a  grade  of  .01.5  per  cent.  Near  Lathom 
the  first  liranch  takes  off,  dropping  2.5  ft.  to 
cross  the  railway  and  water  an  area  of  about 
107,000  acres  between  the  Mat-zi-win  and 
the  One  Tree  Creeks.  This  branch  is  known 
as  the  Spring  Hill  Canal  and  is  about  3.5  ft. 
bed  w^dth.  carrying  7  ft.  of  water,  with  2  to 
1  slopes,  on  a  grade  of  .025  per  cent. 

The  East  Branch  continues  southeasterly 
along  the  northerly  flank  of  the  watershed 
as  a  45.3  ft.  by  7.8  ft.  canal  with  a  grade  of 
.02  per  cent,  reaching  the  height  of  land  at 
the  head  of  .Antelope  Creek,  which  is  crossed 
by  a  flume  2.200  ft.  long  with  a  maximum 
height  of  22  ft.  .'Vt  this  point  it  again  forks, 
the   southeasterly  branch  being  known   as  the 


Lake  Xeivelt  Reseri'oir. — Just  south  of 
Brooks  the  East  Branch  discharges  its  waters 
with  a  drop  of  about  17  ft.  into  Lake  Newell 
Reservoir,  which  will  be  formed  in  a  depres- 
sion in  the  Little  Rolling  Hills  by  the  con- 
struction of  a  number  of  earth  dams,  the 
largest  of  which  will  be  about  2.000  ft.  long 
and  30  ft.  in  height.  This  reservoir  will  be 
about  9  miles  long  and  4V2  miles  wide,  and 
its  storage  capacity  will  be  about  186,000  acre 
feet.     It   will   be   filled   each   season   after  the 


dimensions  are  44   ft.  bed  widt|carr> 
ft.  of  water,  on  a  grade  of  .0;,er(i 
about    five    miles    in    length.     .  jtj  ^ 
end    it   will   discharge   into  a  rhforcH 
Crete  flume   lo.oiio  ft.  in  length mh  a^.'^ 
mum  height  of  54  ft.  and  a  seonal     '" 
129   sq.   ft. 

Reinf  arced  Concrete  Fluu—Q,, 
tions  of  storage  values  fixed  tl  tk-. 
both  ends  of  this  structure,  ail  umji 
conditions  the  type  of  crossiil  whs 
the  highest  velocity  for  a  giveitixed 
head  was  imperative. 

Numerous    preliminary    studil  wer, 
for   the   purpose   of   comparatix'., 
cost,  with  the  result  that  a  s 
design    is   likely    to   be   adoptt 
channel   is   of   the   suspended  i 
used  in  steel  flumes.     The  exr.  . 
posed   is  the  elastic  curve  or  1  - 
enary.       The     substructures 
will    vary   with    the   head,  and 
that  multi-arched  design  will  li.  .■ 
spans   varying   from   30   to   Inn 
depressed    portion    under   the 
is   intended,  as  previously  intiii  ci 
reinforced    concrete    siphon,   an  ir 
save  excavation  and  provide  irm- 
uring  the  discharge  it  is  propf 
Venturi  meter  with  a  throat  S" 
6  ft.     The  structure  as  a  whol 
contain  about  25,000  cu.  yds.  > 
upwards  of  2,000.000  lbs.  of  re 

This  flume  will  carry  the  wnt* 
divide  in  the  w-atershed  with  ii 
point  about  3  miles  southeast  > 
will   serve  all  the  country  easi 

.\t  the  easterly  end  of  the  t 
section  is  44  ft.  bed  width,  car  . 
water,  on  a  grade  of  .01  oer  c 
northeast  quarter  of  section  _' 
range  14.  it  splits,  one  branch 
width,  carrying  7.2  ft.  of  water 
.01  per  cent  running  north: 
branch  of  about  l(j  ft.  bed  \vi 
ft.  of  water,  on  a  grade  of  .Ul.: 


Fig.     10.      Horse-Shoe     Bend     Dam.     General    View      from     East     End     Looki 


close  of  the  irrigation  period,  and  was  the 
means  of  materially  reducing  the  cost  per 
acre  of  the  project  as  a  whole. 

A  tract  of  about  50,000  acres  south  of  the 
reservoir  will  be  served  by  a  canal  heading 
out  at  the,  south  end.  This  will  be  known  as 
the  Rolling  Hills  canal,  of  about  19  ft.  bed 
widtli,  carrying  5V:!    ft.   of   water,  on  a  grade 


ring  east  and  again  crossing  tbrau" 

In    section    14,    township   IH.  '' 
northerly  branch  again  splits  r   ■ 
each  about  20   ft.   bed  width,  c 
of  water,  on  grades  of  .I'l  PC  '' 
serving    the    north    and    the  o; 
slope  of  the   watershed. 

Sumniarv.— The  estimated  nil  .t' 
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<,r\e  this  section  of  the  block 

Miles. 

5 

, 47.". 

ii'l '.Ol'il 

itches  •_ 

2.5011 

ire  numhering  thousands,  will 
headgates.  flumes,  siphons  aiul 

to  a  large  extent  will  be  built 
concrete  and  brick. 

ElTED  CENTRAL   SECTIOX. 

1   has  not  yet    been    started   on 

ection.    Briefly  it  contains  901.- 

I  it  was  at  first  contemplated  to 

one  quarter  of  this  area.     De- 

however.  showed  that. the  cost 

ch  an  area  would  be  excessive. 

it  is  not  contemplated  to  serve 

Hit  "o.lX"'  acres  in  this   section. 

ion  at  its  westerly  boundary  of 

!y  intimated  this  section  could 
ly  through  an  enlargement  of  a 
(.-  trunk  system  already  con- 
rve  the  Western  Section  of  the 
ic  consideration  has  been  given 
.herever  possible  by  spreading 
far  enough  apart  to  admit  nf 
additional  amount  of  water 
required. 

Rfmarks— It  is  the  intention 
■rds  of  the  receipt  and  delivery 
of  the  outflow  through  all 
he  system  shall  be  maintained 
mning:  such  data  being  as 
irrigation    management    as     in 


bookkeeping  in  any  commercial  institution. 
The  information  thus  obtained  is  essential  in 
enforcing  proper  water  econoniy ;  in  prevent- 
ing land  from  being  injured ;  and  in  keep- 
iiif  farmers  from  getting  iiuo  bad  habits  in 
using  water,  which  if  dnce  acquired,  results 
in  reduced  crop  production,  increased  cost  of 
operation,  and  needless  annoyance  to  the 
management. 

World-wide  experience  in  the  use  of  water 
on  cultivated  lands  under  any  kind  of  crops 
during  long  periods  of  years,  .shows  that  the 
duty  varies  with.  (1)  the  nature  of  the  soil: 
(2)  the  age  of  the  soil;  ( :1 )  the  kind  of 
crop;  (4)  the  weather  conditions;  (r,^  the 
slope  and  condition  of  the  conveying  channels 
of  supply:  (t!)  the  distance  the  water  is  car- 
ried in  the  ditches  and  channels  to  the  fields ; 
«nd  (7)  the  experience  and  skill  employed  in 
irrigation.  The  legal  duty  in  the  Province 
of  Alberta  is  fixed  by  the  Irrigation  Act  as  a 
continuous  flow  of  1  cu.  ft.  per  second  per 
150  acres  for  1-53  days  between  May  1  and 
Sept.  30.  Measurement  of  this  supply  is  ar- 
ranged for  by  weirs  approved  of  by  the  Com- 
missioner of   Irrigation. 

The  company  has  adopted  the  plan  of  con- 
structing the  complete  distribution  system  so 
IS  to  deliver  water  at  the  boundary  of  each 
farm  unit  of  100  acres  or  less ;  as  it  was  con- 
sidered impracticable  to  leave  to  the  settlers 
the  building  of  the  smaller  ditches,  which 
would  have  resulted  in  delays  to  the  work, 
excessive  cost  and  a  retarding  <if  the  devel- 
opment of  the  area,  followed  by  increased 
difficulties  in  operation.  In  constructing  the 
distribution  system,  160  acres  has  been  con- 
sidered the  farm   unit,  although  in  the  West- 


ern Section  several  colonies  have  been  es- 
tablished on  the  so-called  "Ready-Made" 
farms  of  80  acres.  In  the  Eastern  Section  of- 
the  block  about  5  per  cent  of  the  farm  units 
will  be  sold  as  80-acre  farms,  in  addition  to 
the  establishment  of  a  number  of  colonies  on 
farms  averaging  from  80  acres  to   120  acres. 

The  successful  outcome  of  any  large  irri- 
gation project  is  only  partially  solved  by  good 
construction ;  and  in  some  cases  the  adminis- 
trative heads  of  large  schemes  have  failed  to 
realize  that  the  ultimate  success  of  such  en- 
terprises cannot  be  fully  brought  about  with- 
out farmers ;  and  that  it  is  their  labors  that 
fullv  determine  the  real  value  of  such  proper- 
ties.' With  this  realization,  the  sale  of  the 
lands  in  this  block  warranted  the  establish- 
ment of  a  very  large  organization  which 
has  extended  over  all  important  points  in 
Canada,  the  United  States,  Great  Britain  and 
parts  of  the  Continental  Europe;  and  which 
has  residtcd  during  the  past  five  years  in  the 
disposal   of   over   1.30o.0nO  acres. 

Everything  that  follows  in  the  wake  of  in- 
creased population  is  an  argument  in  favor 
of  irrigation  and  the  cultivation  of  small 
areas :  which  can  only  be  carried  out  by  this 
means  of  farming.  Moreover,  this  results 
in  a  better  type  of  farmer,  greatly  improved 
living  conditions,  and  correspondingly  ele- 
vated social  conditions. 

No  practical  agriculturist  can  fail  to  realize 
the  fact  that  the  scope  for  irrigation  in  semi- 
arid  conditions  in  northern  latitudes  is  very 
great;  and  that  this  system  of  farming  will 
ultimately  become  a  leading  factor,  and  occupv 
a  vitally  important  place  in  the  agricultural 
development  of   Southern   .Mberta 


AM    AND     ELECTRIC    RAILWAY    SECTION 


rete  in  the  Fourth  Avenue 
f  the  New  York  Under- 
Rapid  Transit  Rail- 
way System. 

\vrnue  Subway.  Brooklyn,  is  an 
u.se  of  reinforced  concrete  on  a 
'rie  portion  now  under  construe- 
out  four  miles  from  the  Brook- 
;  new  Manhattan   Bridge,  over 

Inded  to  connect  with  a  subway 
hattan.    The  route.  Fig.  1.  lies 


sections,  which  were  let  in  Xovember,  liloil,  at 
an  aggregate  price  of  about  $15,000,000.  Con- 
struction is  now  nearly  finished. 

The  concrete  work  in  this  sul)way  involved 
several  interesting  features  which  are  described 
in  a  paper  by  Frederick  E.  Xoble  before  the 
National  Association  of  Cement  Users. 

The  structure  normally  has  space  for  four 
tracks,  two  for  local  and  two  for  express  serv- 
ice. These  are  increased  to  seven  and  eight  in 
places  where  connection  spurs,  for  future  ex- 
tensions, are  provided  in  ;wo  levels  to  avoid 
turnouts   at  grade.     There   are   six   local   and 


tered  at  or  near  tide  level  and  was  controlled 
by  pumping.  Excavation  was  usually  carried 
on  under  covered  roadways,  but  in  the  exten- 
sion of  Flatbush  Ave.  open  excavation  was 
permitted. 

In  connection  with  the  work  it  was  necessary 
to  underpin  about  forty  buildings  with  mason- 
ry piers  to  sub-grade  in  advance  of  the  exca- 
vation, where  it  approached  close  to  and  below 
their  foundations.  It  was  necessary  also  tem- 
porarily to  support  the  elevated  railway  on 
Fulton  St.  and  to  drift  a  crossing  under  the 
present  subway  in  operation  in  Flatbush  Ave. 


Fig.    1.      Map     of    Fourth     Ave.     Subway.     Brooklyn,    New    York    City.    Showing    Contract  Sections. 


I  =h  Avt..  Fulton  St.,  Ashland 
W  .\ve.  to  Forty-third  St.,  in  a 
•elly  south.  From  here  it  is  pro- 
ei  it  in  future  bv  two  branches  to 
I  iits  of  the  borough.  The  sub- 
5  nit  for  the  city  of  New  York. 
"1  vision  of  a  state  commission, 
^'[•d  Craven  as  the  chief  engi- 
*■<]:  was  divided  into  six  contract 


two     express     stations,     with    platforms    long 
enough  to  accommodate  ten-car  trains. 

The  excavation  was  principally  in  a  niorainal 
deposit,  consisting  of  sand  with  more  o--  less 
gravel  and  boulders.  No  rock  was  found  any- 
where on  the  line.  Some  quicksand  was  met 
near  the  middle  of  the  route,  where  the  sub- 
way traverses  ground  filled  in  over  the  bed  of 
an  old  salt  marsh.    Ground  w-ater  was  encoun- 


Since  Fourth  Ave.  lies  along  the  foot  of  a  con- 
siderable drainage  area,  sloping  from  Pros- 
pect Park,  it  was  necessary  to  depress  or  inter- 
cept many  cross  sewers  carrying  a  heavy 
storm-flow,  and  to  provide  under-grade  cross- 
ings at  intervals.  About  six  miles  of  sewers, 
of  all  sizes  up  to  9%  ft.  diameter,  were  thus 
built  or  rebuilt. 

The  typical   four-track  section  is  shown  by 
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Fig.  2.  The  roof,  sides,  intermediate  walls, 
and  floor  where  below  ground  water  are  rein- 
forced with  corrugated  bars  ranging  between 
iVi  and  ^^  in.  square.  The  design  provides 
for  a  uniform  live  load  of  300  lbs.  per  sq.  ft.  at 
the  street  surface.     Waterproofing  is  used  at 


particular  brand  of  cement  used  would  permit. 
As  this  was  a  factor  limiting  progress,  espe- 
cially in  the  case  of  large  steel  forms,  it  was 
desirable  to  strike  them  as  soon  as  practicable. 
In  summer  they  were  struck  after  f^O  hours,, 
and  in  exceptional  cases  even  at  -"lO  hours,  but 


ug  and  as  the  contract  ter  ;  all(,^^, 


taini 

excavation    on    this    section, 
timliering    was    necessary,    a 
greatly  facilitated  the^  erecting|n(i"m',',,. 


Xo.  1 


forms.    These  were  of  the  Bla-coll, 


tern,  with  stiffened  steel  sides 


1  ^w^^•fc>p 


■y  littlt  cr 
onditifin  (I 


arisnigp 


d  wood 


lop 


Thickness  of  concrete  and  spacing 
of  rods  are  given  for  minimum  cover,  and 
change  where  cover  exceeds   7fi. 


(without  waterproofing) 


Fig.    2.      Typical     Sections    of    Fourth     Ave.    Subway. 


stations  on  the  roof  and  sides,  and  generally 
below  ground  water  on  the  sides  and  floor. 
Elsewhere  the  concrete  is  relied  on  for  suffi- 
cient protection  against  seepage. 

The  amount  of  concrete  required  is  some- 
what over  400,000  cu.  yds.  The  usual  propor- 
tions are  1 :2%  AVz.  Much  of  the  excavated 
sand  is  suitable  for  concrete  and  is  used  ac- 
cordingly. The  remainder  is  washed  or  dredged 
sand  from  the  north  shore  of  Long  Island. 
The  aggregate  is  mostly  washed  or  dredged 
gravel  from  the  same  source,  usually  under  1 
in.,  and  well  graded  in  size.  At  times,  when 
gravel  is  not  readily  obtainable,  cobbles  and 
fragments  of  boulders  are  crushed  and  used. 
The  concrete  is  mixed  rather  wet  to  facilitate 
its  flowing  around  the  reinforcement,  as  this 
is  generally  spaced  quite  close. 

Reinforcing  rods  were  required  to  be  de- 
formed. The  Johnson  and  Havemeyer  patterns 
were  used.  Transverse  and  longitudinal  rods 
were  wired  at  their  intersections  (Fig.  6).  For 
this  purpose  special  devices  of  bent  wire  were 
used,  manufactured  by  the  Wedmore  Co.  These 
served  at  the  same  time  to  space  the  rods,  or  to 
hold  them  at  the  proper  minimum  distance  from 
the  forms.  Where  unusually  long  spans  or  con- 
centrated loads  occurred,  the  roof  was  of 
girder  and  jack-arch  construction.  To  hold 
the  thin  covering  of  concrete  under  the  lower 
flanges,  .special  clips  or  hangers  of  twisted  wire 
were  attached  at  intervals  by  bending  them 
over  the  upper  sides  of  the  flanges.  Some- 
times a  strip  of  coarse  wire  mesh  was  wrapped 
loosely  around  the  flanges  to  serve  the  same 
purpose.  In  a  few  instances,  where  the  con- 
crete under  the  flanges  tapped  hollow,  it  was 
chipped  off  around  the  edges  of  the  flange,  and 
a  strip  cf  wire  mesh  was  attached  and  covered 
with  mortar  blown  in  place  by  means  of  a 
"cement  gun." 

Concretin.g  was  permitted  throughout  the 
winter,  e-xceiit  on  the  very  coldest  days.  Ma- 
terials were  heated  by  lires  or  steam  coils,  and 
the  freshly  laid  concrete  was  covered  with 
salt  marsh  hay  and  tarpaulins.  Salamanders 
were  placed  under  the  roof  forms  in  some 
places.  On  account  of  the  varying  conditions 
of  mixing  and  degree  of  exposure,  it  was  im- 
practicable to  devise  a  set  of  rules  to  fit  all 
cases,  but  the  criterion  was  held  to  be  the  tem- 
perature at  which  the  mi.xture  could  be  de- 
posited in  the  forms. 

Roof  forms  were  struck  as  soon  as  the  tem- 
perature conditions  and  setting  qualities  of  the 


in  winter  it  was  sometimes  necessary  to  wait 
a  week  or  10  days  before  striking. 

The  methods  of  mixing  and  handling  con- 
crete varv  between  the  different  sections  and 
are  described  briefly  as  follows : 

Srclicii  M.  B.  Ex.  I. —  Ih  s  section,  extending 
from  Nassau  St.  through  Flatbush  Ave.  to 
Willoughby  St.,  is  being  built  by  Smith,  Scott 
&  Co.,  contractors. 

Materials  for  concrete  are  brought  on  the 
work  over  a  tramway  extending  along  each 
side  of  the  cut  from  a  dock  under  the  Man- 
hattan Bridge.  Sand  and  gravel  are  loaded  at 
the  dock  in  Continental  side-dump  cars,  drawn 
by  Porter  &  Baldwin  'iD-ton  di-iky  locomotives. 
The  cars  are  run  tip  an  incline  and  dumped 
into  bins  over  the  mixer,  which  is  located 
about  centrally  on  the  section.      This  is  a  IVi 


suit   the   varying   widths  of  vi. 
having  been  laid  for  the  entire'i(*''' 
ture    and    the    reinforcement 
sides  and  intermediate  wails, 
moved  into  place,  one  2U-£t.  «( 
traveling  on  tracks  laid  on  tli 
way   it   w-as  possible   to   lay  i 
walls  and  roof  over  four  trac 
ft.    long    at    a    continuous   oji 
forms  were  very  similar  to  the  u-. 
of  the  lower  sections,  in  whichjniu 
will  be  more  fully  described. 

Where  structural  roof  fraff?«: 
tuted    for    rod    construction, 
(Fig.   3)    was   used   to   turn   i 
These   were   of  angle-stiffeni- 
adjustable  center  strip  of  wom 
span,  and   were  set   in  positm 


Fig.    3.      View    Showing    Steel    Jack    Arch    Ferns,    Fourth   Ave.   Su'ay 


cu.  yd.  Ransome  machine,  operated  by  a  30  h.p. 
electric  motor.  The  mi.xture  is  discharged  at 
the  track  level  into  Ideal  bottom  dump  cars  of 
1  cu.  yd.  capacity,  in  trains  of  three  or  four 
cars,  hauled  to  the  point  of  deposit,  and 
dumped  in  frame  chutes,  through  which  it 
slides  to  the  forms. 
.'\s  the  sides  of  the  cut  were  almost  self-sus- 


The  span  was  maintained  by /J 
which  also  served  to  draw  i  U"^ 
striking  the  forms.  After  strng. 
tion  was  lowered  with  a  winch 

Section  .'>-C-'.— This  section,  tei 
Willoughby  St.  along  Flatbush 'V.. , 
ton  St." to  Ashland  PI.,  is  bein ;)!■■' 
liam  Bradley,  contractor, 
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for  concrete  are  delivered  at  a 
jncside  the  subway  between  Third 
rcets  where  this  contractor  has  a 
house  and  a  stable  for  his  horses, 
inployed  for  moving  all  materials. 
~   mixe<l   rrincipally   by   a    Hains 


tion.  extend  from  Fulton  St.  through  Ashland 
PI.  and  Fourth  Ave.  to  Sackett  St..  and  are 
also  under  contract  with  William  Bradley.  The 
methods  of  mi.xing  and  placing  concrete  arc 
the  same  as  those  described  for  this  con- 
tractor's adjoining  section.     The  form  of  con- 


Oevated  Railroad 


\  Surface  TroHsu   , 


»    R      o      o       „      a        o^    .,      "■:  .  .  ■• 


4:i'„.„,,,y.„^,,rrr. 


Present  |  Suoway  \ 


js 


«   °    -  ^"^ 


,  Temporary 
5ewer 


Fici.   4.     Crossing    of    Fourth     Ave.    Subway     Under    Present    Subway. 


■  located  in  the  cut.    Storage  b;n.«_ 
1  gravel  were  placed  Just  below^ 
cl.    These  fed  four  loading  hop- 
bine bag  batch  capacity.     After 
lie  contents   were    dropped    suc- 
•  "I'   three   nii.xing   hoppers,   re- 
-e  of  water  in  the  first  one. 
-  was  slightly  offset  from  the 
I'lic  mix  was  discharged   at  the 
into  cars  which  were  run  onto  a 
al)ove   the   street    surface,    and 
in  overhead  bin.    From  the  bin  it 
nmediatelv  discharged  through  a 
:ht   rear-dumping    steel    cars    of 
yds.  capacity,  which  were  teamed 
of   deposit.     The  mixture    was 
lopoer  platfirms    and    conveved 
telescopic  chutes  to  the   forms. 
at  the  bottom  of  the  hopper  was 
patula  rntil  the  entire  load  was 

t  structure  en  this  section  is  of 
I  jack-arch  construction,  so  that 
nn  work  was  required.     The  re- 


struction  is  also  similar,  except  wlie.c  tl-.c 
line  passes  by  a  curve  under  the  present  sub- 
way in  Flatbush  Ave.  Here  the  design  is  of 
massive  concrete  arches,  one  for  each  track. 
without  reinforcement    (Fig.  4). 

Seciion  ii-A-3. — This  section,  which  ex 
tends  from  Sackett  St.  along  Fourth  .'Vve.  t 
Tenth  St.,  is  being  built  by  the  E.  F.  Smii 
Contracting  Co. 

Materials  for  concrete  are  stored  in  a  yanl 
beside  the  Gowanus  Canal  at  Third  St..  an  ' 
are  distributed  to  the  work  by  mule  teani^ 
Concrete  is  mixed  in  the  roadway,  directly 
over  the  point  of  deposit,  in  five  small  readily- 
shifted  drum  mixers  of  %-cu.-yd.  capacity, 
each  operated  by  a  1.5  to  2.5-h.  p.  electric  mo- 
tor. Cliicago.  Lakewood  and  Chain-belt  mix- 
ers were  used.  The  mixture  was  ilischarge  1 
and  conveyed  to  the  forms  through  10-in.  sec- 
tional chutes  of  r2-gage  iron,  with  a  funnel 
at   the  top. 

Generally,  the  floor  and  walls  of  the  west- 
erly two  tracks  were  built  first,  then  the  floiir 
■■\w\  walls  of  the  lasterlv  two,  .-iftcr  which  the 


Pig.  5.     steel  Collapsible  Forms,  Fourth  Ave.  Subway. 


older  type  of  design  was  at  the 

contractor,  and  partlv  because 

<  rated  loadings  brought  by  the 

^••re  and  building  foundations  to 

rmanentlv  on  the  roof 
\-i  and  11- A-1.— These  two  sec- 
'i'gether  form  one  contract  sec- 


roof  was  carried  across  all  four  tracks  in  sec- 
tions about  ciu  ft.  long.  Five  such  sections 
would  he  in  progress  at  one  time. 

The  necessity  for  maintaining  the  cross- 
bracing  of  the  trench  precluded  the  use  of 
large  forms  such  as  were  used  on  certain  of 
the  other  sections.     Forms  were  made  of  2- 


in.  lumber,  dressed  all  sides,  and  with  dapped 
edges.  They  were  assembled  in  well-braced 
panels  and  could  be  used  many  times.  Jack- 
arch  forms  were  made  of  Iti-gage  iron,  nailed 
on  wood  ribs,  and  were  suspended  in  posi- 
tion by  long  bolts. 

On  this  section  the  usual  waterproofing  on 
sides  and  bottom  below  ground  water  level 
is  omitted.  In  such  situations  the  concrete  is 
locally  made  richer,  1:2  :-l.  and  the  longi- 
tudinal reinforcement  is  doubled    (Fig.  2). 

SiTitioii  ll-A-'i. —  This  section  extending 
from  Tenth  St.  along  Fourth  .Vve.  to  27th 
St..  is  under  contract  with  the  Tidewater 
Building  Co.  and   Thomas  B.  Bryson. 

Materials  for  concrete  are  brought  on 
scows  to  a  dock  at  the  foot  of  l!)th  St.,  from 
which  a  3-ft.  tramway  leads  to  the  cut  and 
throi'^h  it  in  both  (!ircctions.  The  sand  and 
gravel  are  transferred  from  the  scows  to  over- 
head bins  by  a  crane  and  clam-shell  bucket. 
The  bins  discharge  through  gates  into  4-cu.- 
yd.  Continental  side-dump  cars.  These  are 
hauled  by  a  20-ton  .•\mcrican  locomotive  to 
the  main  storage  bins,  of  about  3,0uil  cu.  yds. 
capacity,  situated  in  the  cut  near  19th  St.,  near 


Fig.    6.      View    Showing    Manner    of    Wiring 

Side   Wall    Reinforcement,   Fourth 

Ave.    Subway. 


the  mixing  plant.  Jeffrey  belt  conveyors  run 
under  the  gates  of  the  bins  and  take' the  ma- 
terial to  a  biicket  elevator  which  raises  it  to 
bins  over  the  mixer,     the  cverhead  bins  feed 
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into  measuring  hoppers,  wliere  the  cement  is 
added,  and  thence  into  the  mixer,  which  is 
a  l-cu.-yd.  Ransome  machine  mi.xing  a  live- 
bag  batch.  Conveyors  and  mixer  are  elec- 
trically  driven. 

Taking  advantage  of  the  firm  character  of 
the  ground  and  the  great  width  of  the  avenue, 
a  method  of  excavation  was  adopted  that  dis- 
pensed with  cross-bracing:  thus  leaving  the 
cut.  unobstructed  and  making  it  feasible  to 
construct  large  sections  at  one  time.  The 
floor  of  the  two  middle  tracks  was  laid  first. 
and  this  was  followed  by  the  floor  and  duct 
bench  of  each  of  the  two  outside  tracks.  Con- 
crete was  brought  from  the  mixer  for  this 
part  of  the  work  in  "2-yd.  side-dump  cars.  On 
the  completion  of  a  section  of  the  bottom,  steel 
forms  were  moved  into  place,  and  the  sides, 
intermediate  walls  and  roof  w'ere  concreted 
continuously  in  a   long  section. 

The  steel  forms  (Fig.  ."i)  were  of  the  Blaw 
collapsible  type,  made  of  3/l(i-in.  plate  and 
stififened  with  shapes.  They  were  composed 
of  -5  ft,  units,  bolted  together  in  sections  4ii 
ft,  long,  and  traveled  on  rails.  Four  such  sec- 
tions, one  for  each  track,  made  up  a  set  of 
forms,    of    which    two    were    in    use    .generally 


on  diti'erent  parts  of  the  work.  The  forms 
were  struck,  each  section  separately,  by 
means  of  a  hand  tackle  arrangement  that 
swung  the  top  leaves  down  around  hinges  at 
each  side,  and  drew  in  the  tops  of  the  side- 
panels  automatically.  The  vertical  reinforce- 
ment for  the  next  section  being  set  up,  the 
forms  were  then  pulled  ahead,  one  40-ft. 
section  at  a  time,  by  a  locomotive  into  their 
new  position ;  an  operation  that  could  be 
])erformed  in  a  very  few  minutes.  As  each 
section  was  advanced  it  was  adjusted  to  ex- 
act position  and  connected  to  its  neighbor  by 
long  bohs  and  pipe  separators.  The  ad- 
justment was  efi'ected  by  the  jackscrews  and 
sliding  axles  of  the  trucks;  affording  a  range 
of  movement  both  vertically  and  horizontally. 
The  reinforcing  bars  of  the  roof  were  then 
laid  in  position. 

For  concreting  the  roof,  the  mixer  dis- 
charged into  trains  of  four  or  more  2-cu.-yd. 
Lockwood  bottom-dump  buckets  on  flat  cars, 
which  were  pushed  by  a  locomotive  over  the 
tramway  through  the  cut  to  the  forms.  Here 
the  buckets  w-ere  lifted  l>y  a  Brown  hoist  lo- 
comotive crane  and  dumped  on  a  hopper 
raised  about  12  ft.  above  the  forms.  From 
the   hopper  the   mixiure   flowed  through   shal- 


low   troughs   to    the   points 


both   sets  of   forms  were  j( 


quired,    \\ 


J0:(1  togetlie, 


mm 


80-ft.    section,    ref|uirmg    ov 
could  be  concreted  in  aboutji  liours 

Section  il-A-4.—1\\\i  sectii  fr,    " 
along    Fourth   Ave.   to  43d  %  is 
by  the  E.  E.  Smith  Contractg  Co 
also  the  contractors  for  secti 

Materials    are    delivered 
contractor's  yard  at  .^Ist  St. 
where  there  is  also  a  cementjtorth' 
cars    capacity    to    serve    botl 
methods  of  mixing  and  dist 
and  the  use  of  forms,  are  t 
described     for     section     11-. 
Chain-belt  and  Smith  mixer: 

.•\11    cement    is    inspected 
shipped  in  sealed  bags.    The  „.... 
is  in  .Allentown,  Pa.,  in  the  ijiigl; 
iHarrt 
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IS  llciiig 
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0  bins  111 
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sections, 

imilli;  coilti 
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trict.  Over  half  a  million^ 
quired.  ,\lpha.  Dragon,  E<. 
Pennsylvania   brands   have  I'n 

Under  the  specifications,  p 
to   brands  wdiose  records  sli 
crease   in    strength   over  lon.p,  ., 
criterion  of  this  quality,  morr  I  n 
required  to  show  a  gain  of  ;|le.isi 
tween  7   and  28  days. 
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A  New  Type  of  Saw-Tooth  Roof  with 
Some  Construction  Costs. 

Several  new  principles  of  construction  are 
embodied  in  a  saw-tooth  roof  design  recently 
worked  out  for  a  weave  shed  by  Mr.  .\lbert 
G.  Duncan.  Boston,  Mass.,  and  described  by 
him  in  a  paper  before  the  National  Associa- 
tion of  Cotton  Manufacturers.  An  abstract  of 
this    paper    follows  : 

I'he  peculiarity  of  this  saw-tooth  roof  is 
the  use  of  steel  trusses  which  give  wide  bays. 
The  trusses  consist  of  riveted  numliers  deliv- 
ered on  the  ground  all  fabricated  of  a  height 
of  8  ft.  0  ins.  and  a  span  of  27  ft.  The  trusses 
are  riveted  to  the  side  of  the  I  beams,  as  is 
plainly  shown  by  section  in  Fig.  1.  This 
simple  method  of  connection  was  adopted  for 
securing  greater  stiffness  in  the  roof  struc- 
ture and  also  for  bringing  the  bottom  of  the 
skylights  as  near  the  cloth  surface  of  the 
looms  as  was  possible.  The  longer  span  and 
consequent  height  of  the  trusses  employed 
also  allowed  the  supporting  columns  to  be 
comparatively  short  (11  ft.  2  ins.  from  the 
floor  to  the  top  of  the  column)  without  reduc- 
ing materially  the  cubical  area  of  the  room  per 
operative. 

Experiments  made  previous  to  the  construc- 
tion of  this  shed  showed  that  the  diffusion  of 
light  or  the  causin.g  of  shadows  on  the  cloth 
in  the  loom  was  directly  dependent  upon  the 
distance  the  skylight  sills  were  above  the  weav- 
ing surface.  In  some  weave  sheds  seen,  which 
were  very  high  studded,  shadows  could  be 
produced  by  the  hand  being  held  approximate- 
ly 12  ins.  above  the  surface  of  the  cloth, 
whereas,  in  the  shed  under  consideration, 
shadows  are  hardly  perceptible  when  the  hand 
is  held  4  ins,  above  the  surface  of  the  cloth. 

The  roof  consists  of  3  in.  splined  sheathing 
laid  on  spiking  strips  bolted  to  the  side  of  the 
top  chord  of  each  truss,  the  trusses  being 
spaced  i)  ft,  apart.  Great  care  was  taken  in 
the  design  and  construction  of  this  roof  that 
no  difficulty  from  condensation  on  the  over- 
head steel  structure  should  be  encountered, 
and  it  was  felt  that  this  could  be  avoided  if 
the  steel  work  were  kept  at  all  times  at  the 
same  temperature  as  the  room,  and  so  in  no 
case  was  an)'  portion  of  the  roof  e.xposed  to 
cold  air  allowed  to  touch  the  steel  structure, 
the  top  of  the  nailing  strips  being  raised  in 
each  case  from  ^  to  Yz  in.  above  the  top  of 
the  trusses  and  the  valleys  of  the  roof  being 
kept  at  about  4  ins,  distance  from  the  sup- 
porting  I   beams. 

Various  methods  have  been  adopted  in 
weave  sheds  to  prevent  valleys  lilling  u])  in 
our  climate  of  heavy  snows  and  sudden  thaws. 


Some  weave  sheds  have  a  uniform  pitch  from 
side  to  side  and  drain  out  of  the  end  of  the 
valley. 

In  the  shed  under  consideration  at  each  of 
the  posts  a  leader  of  3-in,  wrought  iron  pipe 
was  run  down  through  the  floor  into  the 
basement  for  connection  to  the  sewers.  This 
gave  a  distance  of  27  ft.  between  leaders  and 
this  space  was  divided  into  two  equal  parts 
and   the  valley   filled   in  1).\-   cricketing,   giving 


Cofipers/ech 
rakudcr 

Fig.    1.     Detail    of   Gutter   and    Skylight    Con- 
struction for  Saw  Tooth   Roof, 


a  pitch  of  approximately  14  ins.  m  IS^i  ft.,  so 
that  the  length  of  the  valley  to  be  drained  by 
each  roof  conductor  was  13;/2  ft.  on  each  side. 
This  design  has  been  very  successful  and  no 
leakage  of  the  roof  has  occurred. 

.\nother  advantage  of  this  method  of  con- 
struction of  gutter  is  that  it  prevents  the  roof- 
ing following  the  sharp  right  angle  bend  at 
the  bottom  of  the  valley,  as  this  angle  was 
materially  reduced  by  the  cricketing  and  the 
joint  which  it  made  with  the  roof  was  first 
reinforced  by  galvanized  iron  strips  before 
the  first  layer  of  roof  was  applied.  This 
method  has  been  ver\'  successful  and  the  ten- 
dency of  the  roof  to  crack  when  it  followed 
the  line  of  the  sharp  gutter  has  been  entirely 
obviated. 

The  skylights  in  the  mill  arc  of  the  usual 
construction  of  Yj,  in.  hammered  translucent 
glass  outside  and  S.-'IB  in.  factory  ribbed  glass 
inside,  the  glass  being  supported  on  nietal 
sashes  which  were  fabricated  in  place,  and  all 
exposed  metal  surfaces  of  these  sashes  are 
Ki-ounce  .  copper,  special  attention  being  given 


to  the  metal  covering  of  the 
skylights,  the  copper  being 
the  inside,  where  it  was  nil 
small  condensation  gutter  ai  i 
glass,  to  well  down  over  the 
covering.  This  gutter  form 
sill  is  drained  at  frequent 
conductor   pipes    previously 

In   some   sheds   it  has  bee 
leave  an  opening   into  the  s 
glass  to  the  outside  air,   fen 
condensation    might    collect 
sheets   of   glass,   but   the   vvr 
this  defeats  the  whole  objec   '. 
ing,  and  consequently  great  ce  « 
this  installation  to  see  that  t  sp:i 
the  glass  was  absolutely  air  ;h!,  : 
excellent  insulation,  the  builiis  ^1 
severe   weather  being  very  i 
each  of  the  bays  one-half  of 
movable,    opening    outwards  ,in 
arrangements  being  made  to  j;n  s, 
the   floor. 

Owing  to  the  long  span  ai  stoi 
the  roof  it  was  not  considtd  a 
put  on  the  ordinary  tar  and  lag  r 
covering  of  seven-ply  plasticOnic 
which  has  proved  very  satisf, 
cost  about  the  same  as  the  ' 
tar  -arid   gravel   roofing. 

In   regard  to  the  cost  of 
.lowing   figures  mav  prove  in 

The    building   is'  2.J2   ft.    1 
1411    ft.    10   ins.   wide  in   the  i' 
saw    tooth,    the    measureme.i   ic 
from   the  outside  to   outside'alN 
tains  an  addition  for  cloak  antoilc! 
■2h  ft.   WYa   ins.  by  14  ft.  8  i;,  ;i' 
passageway  connecting  with  "if 
ings.  making  the  total  are:i    ' 
eluding  the  projections  alien   '. 
an  inside  area  in  the  main  r<n  ' 
ft.,   of  which  33,8nil  sq.   ft  i  m-l' 
lights.     The  cubical  contents  ■  i 
600,000  cu.   ft,,  not   iiickKliiiL'  •' 

The  skylight  area  con.sist!.     ; 
ratio  of   1   sq,   ft.  of  skylight 
floor  surface. 

The  building  was  erected  othe 
a   Percentage   Basis"  and  cn<w"l 
ment    $47,028,    including   ensi 
contractor's  .profit.    The  cosi 
of  area  figuring  on  the  ba.'is 
is  as  follows : 

Excavation     • ■■, 

Concrete  footings  and  founon 

Structural  steel  

Posts   and   srirdeis ' 

Flooring   complete V'xr.. 

Concrete  blocks  (making  and  s.m- 

Wood  wall  

Roof  complete   
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1""*? ::::;::::::::  iW 

;;;;; 071; 

I'tsVcierks/etc M:, 

plant  and  tools •      01" 

$1.32:; 

costs  are  based  on  the  following        ' 
ir  materials: 
•el  and  columns  delivered  on 

per  ton ,•,■••; .$4o.6.-> 

foundation  wall,  columns  and 
udlns  foims.  per  cu.  yd 10.2, 

(ill-  erecting  steel  work,   per 

li)  tong  leaf  yellow  pine,   per 

oiigleaV  yellow  pine,  per  M. 

2S.Jj 

)lank,  long  leaf  yellow  pine. 

29.00 

ermediate  flooring,  per  M.  ft.  21.00 

.ring,  per  M.  ft 33.00 

nt.  per  bbl 1.-:'          ' 

net.  per  ton 1.20 

ered  and  erected,  per  sq.  ft.  .41 


Mortar 


TABLU;    I. 

Concrete- 

^ 

-Number  of  Test  Pieces 

-,                   Half-inch 

Hound  Bars  Mild  Steel 
No.  of  Bars 

AgHut.,- 
4 

c 
r. 

y. 

■3                          Ji                    „ 

1                      1 

An  Extended  Series  of  Re- 

^oncrete  Beam  Tests  with 

al  Crushing,  Bond  and 

inforcement  Tests. 

nost  extended  series  of  tests  e\  or 
rete  beams  is  reported  by  the 
if  Standards.  The  numbers  and 
lesls  made  are    summarized    in 

'onsisted  of  .'Wli  beams,  togetlu-r 
^ponding  cylindrical  and  cubical 

compression  tests,  and  48  bond 
determine  the  adhesive  strengtii 
.itcs  used:     Representative   nia- 

<>f  four  classes  of  aggregates, 
1  granite,  crushed  limestone,  and 
ised  in  making  up  the  test  pieces. 
ted  in  triplicate  at  the  ages  of  4. 

weeks,  respectively. 

was  1:2:4  mixed  by  Chicago 
.'  Mixer.  The  beams  were  8x11 
and  13  ft.  long  and  were  tested 
n.  The  cubes  were  tixlixti  ins. ; 
ere  Iti  ins.  high  and  8  ins.  diam- 
lusions  from  the  tests  follow : 

ElP  CONCRETE    IX    FLEXIRE. 

y  of  the  behavior  of  the   rein- 

■  beams  herein  reported  the  fol- 
ions  may  be  stated : 

/  First  Crack.— (l).  The  unit 
:he  extreme  lower  fiber  at  the 
:currence  of  the  first  crack  is 
■ne  and  gravel  concrete,  O.OOOIS 
rate,  and  equals  the  unit  elonga- 
.cr  fiber  at  rupture  of  a  beam 
increte  without  reinforcement. 
t  elongation  of  the  extreme 
;  tune  of  tlie  occurrence  of  the 
■k  increases  with  the  percentage 
In. 

iinee  between  ctacks  due  to  ten- 
( h  the  percentage  of  the  rein- 
itly  with  the  kind  of  aggregate, 
lent  of  the  age  of  the  concrete. 
hforcement  at  Maximum  Load. 
i  '  of  the  unit  stress  in   the  re- 

maximuni  load  to  the  yield 
jih  the  percentage  of  the  rein- 
|idependent  of   the   age   of   the 

"ws  no  regular  variation  with 
■>f  elasticity   of   the    con- 

y  in  Reinforcement.— (\)  The 
<s  at  a  load  just  below  maxi- 
jit  stress  in  the  reinforcement 
I  nan  the  yield  point,  is  almost 
•■•luial  to  alinut  l-.'o  lbs.  per 
I  increases  sligluly  as  the  per- 
'■\  reinforcement  increases,  in- 
|at  with  age.  and  with  the 
I    concrete. 

!  l^euding  Moment.— (1)  Bas- 
^  moment  of  a  reinforced  con- 
pe  tensile  stress  in  the  rein- 
']  neglecting   the    tensile    resist- 

■  Crete,  the  ratio  of  the  resist- 
ne  bending  moment  is  always 
'•een  0..5  per  cent  and  l.T  per 
reinforcement.  This  ratio  is 
w  Kind  of  aggregate  used,  de- 
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-'Klastic  limit  steel  approximately  40.000  Ib.s. 
'Detail  tests  to  be  published  in  separate  paper. 
•Three  of  these  beams  were  not  tested. 
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creases  with  age,  and  increases  with  the  jier- 
centage  of  reinforcement. 

Hfi'cctifc  Percentage  of  Reinforcement. —  (,  1  ) 
The  behavior  of  a  reinforced  concrete  beam, 
having  the  reinforcement  in  two  horizontal 
planes  is  identical  with  a  beam  having  all  the 
reinforcement  concentrated  in  one  plane,  and 
equal  in  amount  to  the  reinforcement  in  the 
lower  plane  plus  that  in  the  upper  plane  mul- 
tiplied by  the  ratio  of  the  distances  of  the 
upper  and  lower  planes  from  the  neutral  axis. 
/  'ariation  of  the  Position  of  the  Neutral 
A.xis. —  (1)  With  effective  percentage  of  rein- 
forcement.— The  percentage  depth  of  the  neu- 
tral axis  below  the  top  of  the  beam  increases 
with  the  percentage  of  reinforcement  and  in- 
creases or  decreases  with  different  amounts  of 
reinforcement  as  the  intensity  of  loading  in- 
creases, depending  upon  the  ultimate  strength 
of  the  concrete  as  intlnencing  a  compression 
failure,  and  the  relative  stiffness  of  the  con- 
crete for  varying  degrees  of  stress  as  deter- 
mined by  the  cliaracter  of  the  stress  deforma- 
tion diagram  of  the  cylinders  (fixed  by  the 
proportions,  consistency,  kind,  and  age  of  con- 
crete). 

(2)  With  age  of  concrete. — For  all  practical 
purposes  the  percentage  depth  to  the  neutral 
axis  for  a  given  unit  stress  in  the  reinforce- 
ment may  be  taken  as  independent  of  the  age 
of  the  concrete. 

i::il   With  modulus  of  elasticity  of  concrete. 
—  The  character  of  the  concrete  as  measured 
by  its  modulus  of  elasticity  exerts  an  intlnence 
on  the  position  of  the  neutral  axis. 
M 
1 'ariation    of  —   — .(1)    With    effective    per- 
bd' 
centage  of  reinforcement. —  b'or  any  given  per- 
centage of  effective  reinforcement  the  moment 
of    resistance   varies   as   the    ordinates     of     a 
straight  line,  and  based  on  the  moment  of  re- 
sistance of  a  plain  concrete  beam  the  moment 
of  resistance   for   a   reinforced   concrete   beam 
is   proportional    to   the   effective    percentage   of 
reinforcement. 

(2)  With  character  of  concrete.— The  mo- 
ment of  resistance  is  appreciably  affected  by 
the  character  of  the  aggregate  used  and  the 
age  of  the  concrete. 

1 'ariation  of  the  Deflection  at  Center  of 
Span. —  (1)  With  effective  percentage  of  rein- 
forcement and  character  of  concrete. — For  a 
given  unit  stress  in  the  reinforcement  the  de- 
flection increases  with  the  percentage  of  "ef- 
fective" reinforcement  and  increases  as  the 
modulus  of  elasticity  and  ultimate  strength  of 
the  concrete  decreases. 

(2)  With  unit  stress  in  the  reinforcement. — 
The  deflection  of  a  reinforced  concrete  beam 
increases  in  direct  proportion  to  the  increase 
in  the  unit  stress  in  the  reinforcement. 

I 'ariation  of  the  Unit  Compressive  Stress  in 
the  Extreme  Upper  Fiber. —  (1)  With  effective 
percentage  of  reinforcement. — The  unit  com- 
pressive stress  in  the  extreme  upper  fiber 
varies  with  the  percentage  of  effective  rein-' 
forcement  as  the  ordinates  to  a  straight  line. 

(2)  With  a  given  unit  stress  in  the  rein- 
forcement.— Excepting  cinder  concrete  for  the 
earlier  ages   and   low   percentages   of  effective 


reinforcement,  the  unit  stress  of  l(i,OUO  lbs. 
per  .square  inch  in  the  reinforcement  corre- 
sponds to  a  unit  compressive  stress  in  the  ex- 
treme tipper  fiber  of  at  least  l.OOo  lbs.  per 
square  inch. 

CO.N'CRETE    l>f   COMPRESSION. 

The  conclusions  as  to  the  general  effect  of 
;ige  ()n  the  various  elements  (ultimate  strength, 
initial  modulus  of  el.-isticity.  and  yield  point) 
that  determine  the  value  of  a  given  concrete 
are  probably  of  fairly  general  application. 

Comparison  of  Aggrenates.— It  should  be 
recognized  that  the  results  obtained  for  each 
class  of  material— i.  e.,  granites,  limestones, 
gravels,  etc.— used  in  these  tests  may  not  be 
applicable  to  other  materials  of  the  same  class 
obtained  from  a  different  source.  There  are 
too  many  elements  affecting  the  strength  of 
concrete  to  warrant  the  assertion  that  Ijecause 
.in  individual  of  a  clas.s — i.  e.,  granite — gives 
excellent  results,  that  therefore  all  granites  will 
give  equally  good  results.  The  gravel  used 
in  these  tests  had  smooth  round  surfaces  but 
developed  a  compressive  strength  but  little  in- 
ferior to  that  of  the  granite,  and  appreciably 
greater  than  that  of  the  limestone.  Yet  it 
can  not  be  stated  that  the  use  of  any  given 
gravel  for  concrete  is  ijermissible,  because  this 
particubir  sample,  which  originated  from  a 
hard  Hinty  rock  and  is  well  graded,  gives  ex- 
cellent resulLs.  .\  gravel  deposit  will  neces- 
sarilv  partake  of  the  physical  properties  of  the 
rock' from  wdiich  it  is  derived  and  no  good  re- 
sults can  be  hoped  for  by  the  use  of  a  gravel 
which  originated  from  a  soft  chalky  limestone 
or  from  some  weak  cleavable  shale  or  sand- 
stone. The  compressive  strength  otthe  stone 
affects  the  compressive  strength  of  the  con- 
crete in  which  it  is  used  in  too  great  a  degree 
to  warrant  the  neglect  of  the  consideration  of 
this  influence,  while  even  for  the  same  stone, 
the  strength  of  the  concrete  will  be  greatly  in- 
fluenced by  the  uniformity  or  nonunifor'mity 
of  the  grading. 

.Again  for  equally  good  grading,  the  material 
which  grades  down  from  the  larger  particles 
will  nearly  always  show  the  greater  strength. 
The  effect  of  a  large  amount  of  dust  in  de- 
creasing the  strength  of  the  concrete  should 
not  be  overlooked.  It  must  be  recognized  that 
the  quality  of  the  sand  used  in  making  the 
concrete — i.  e..  its  hardness,  size  and  grading, 
the  presence  of  a  large  amount  of  very  fine 
material— arc  all  elements  wdiich  will  modify 
conclusions  as  to  the  excellence  of  a  given 
stone  or  gravel. 

From  a  consideration  of  the  above  facts  it 
is  always  advisable  to  make  careful  investiga- 
tion of  the  materials  available,  even  though  the 
costs  oi  tests  seem  excessive. 

\y eight  Per  Cubic  Foot  of  Concrete.— The 
weight  per  cubic  foot  for  a  1 :2 :4  stone  and 
gravel  concrete  may  be  taken  as  1.50  lbs.- and  a 
cinder  concrete  120  lbs. 

Ultimate  Strength  of  Concretes  al  Four 
li'eeks. — The  ultimate  strength  of  2,000  lbs. 
per  square  inch  for  a  1 :2 :4  concrete  at  the 
age  of  4  weeks,  frequently  the  basis  for  unit 
stresses,  was  exceeded  by  almost  50  per  cent 
for  the  granite  and  gravel  and  by  2.5  per  cent 
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for  the  limestone  concrete,  but  tin-  value  fountl 
was  20  per  cent  less  than  --'.OOfl  lbs.  per  square 
inch  for  the  cinder  concrete. 

Eifcct  of  Age  on  Ultimate  Sticngth.—'Xhe 
ultimate  compressive  strength  of  concrete 
shows  a  substantial  increase  from  an  age  of 
4  to  one  of  ivi  weeks,  the  strength  of  4  weeks 
being  about  ti-j  per  cent  of  that  at  52  weeks. 

Position  of  the  Yield  Fo/ii^— The  yield 
point  at  the  age  of  4  weeks  averages  about 
0.30  the  ultimate  strength  and  for  stone  and 
gravel  concretes  is  well  above  oOO  lbs.  per 
square  inch,  but  for  cinders  is  somewhat  less. 
The  yield  point  shows  a  substantial  mcrease 
with  age. 

Compressive  Stress  Gross  Deformation  Dia- 
gram —The  compressive  stress,  gross  deforma- 
tion diagram  of  concrete  may  be  represented 
by  a  straight  line  up  to  a  unit  stress  of  l.o 
times  the  vield  point  with  a  maxmium  error 
of  about  6.0  per  cent.  A  working  formula  for 
reinforced  concrete  in  flexure,  based  on  a  con- 
stant stress  deformation  diagram  for  concrete 
in  compression,  will  therefore  give  correct  re- 
sults up  to  an  extreme  unit  fiber  stress  of  0.30. 
the  ultimate  strength.  This  would  correspond 
to  a  factor  of  safety  of  about  3  and  for  a  unit 
fiber  stress  "lO  per  cent  greater  the  ern.r  will 
not  exceed  7  per  cent. 

Initial  Modulus  of  Elastieity—'nie  initial 
modulus  of  elasticity  at  the  age  of  4  weeks 
exceeds  2.500,000.  the  amount  usually  specified, 
by  about  85  per  cent  for  gravel,  70  per  cent 
for  granite,  and  45  per  cent  for  limestone  con- 
crete, but  is  35  per  cent  less  for  cinder  con- 
crete.' The  increase  in  stiffness  with  age  as 
measured  bv  the  modulus  of  elasticity  while 
marked  is  not  nearly  so  great  as  the  increase  m 
strength. 

Ultimate  Strength  of  Concrete.— The  ulti- 
mate strength  of  concrete  in  compression  as 
given  by  the  cylinder  test  is  always  less  than 
that  given  by  the  cube  test,  the  ratio  being 
about  75  per  cent  at  the  age  of  4  weeks,  and 
showing  a  substantial  increase  with  age  due 
to  the  greater  percentage  increase  of  strength 
for  the  cylinders. 

REINFORCEMENT. 

A  Study  of  the  1,260  tests  of  the  steel  used 
as  reinforcement  for  the  beams  herein  recorded 
shows  that : 

(a)  For  even  practically  identical  ultimate 
strengths  there  is  considerable  variation  in  the 
percentage  of  elongation  and  reduction  of  area. 

(/?)  The  yield  point  bears  no  relation  to  tiie 
ultimate  strength. 


Method  of  Measuring  Fascines. 

In  measuring  the  cubical  contents  of 
fascine  mattresses  built  by  contract  for  the 
protection  of  river  embankments,  one  of  the 
methods  employed  by  the  government  is  as 
follows: 

No  allowance  is  made  for  fascines  longer 
than  20  ft.  They  are  loaded  on  the  barges 
in  regular  piles  of  bundles  to  a  height  of 
6  ft.  At  each  end  the  height  at  the  butts,  the 
height  at  the  tips  and  an  intermediate 
hei.ght  is  recorded.  Then  between  the  ends 
of  the  pile  2  butt  and  2  tip  heights  are  re- 
corded. The  sum  of  all  the  heights  is  di- 
vided by  the  number  of  readings  taken,  to 
obtain  an  average,  which  is  read  to  the 
nearest  tenth  of  a  foot.  The  lengths  and 
widths  are  then  multiplied  by  the  average 
hei'jfht  and  divided  by  27  to  obtain  cubic 
yards. 


Water  Meters  Wanted  at  Asheville,  N.  C. 
— C'liiimeiuinpr  nn  the  opinion  of  water  con- 
sumers in  Asheville  relative  to  the  desir- 
aliility  of  installing  water  meters,  a  local 
paper  says:  "More  demands  are  being  made 
for  water  meters  iust  now  than  at  any  time 
in  the  history  of  the  department  and  it  is 
said  that  approximately  400  meters  are  in- 
stalled each  year.  A  large  number  of  con- 
nections have  been  made  in  various  parts 
of  the  city  and  the  users  are  anxious  to 
have  meters  on  their  lines,  while  a  large 
number  oF  people  who  have  been  using  the 
flat   rate  want   the   meter   substituted." 


Method  and  Cost  of  Building  a  Small 

Dock  in  Georgia. 

The  accompanying  drawing  shows  a  dock 
wall  built  on  piles  on  the  bank  of  the  Savan- 
nah River  at  Savannah  at  a  cost  of  $100  per 
lineal  foot.  Six  weeks  were  required  for  the 
construction  of  this  dock  wall.  This  included 
the  time  consumed  in  removing  an  old  timber 
wharf.  The  piles  for  the  new  dock  were 
driven  bv  a  floating  driver  equipped  with  a 
4.0o0-lb.  'drop  hammer.  The  dock  is  100  ft. 
in  length  and  required  98  piles  which  were 
driven  in  five  days.  These  piles  were  cut  off 
below  low  tide  level  and  as  the  variation 
between  high  and  low  tide  is  about  (i  ft.,  the 
cutting  was  done  at  low  tide.  To  do  the  cut- 
ting a  triangular  frame  was  made  with  the 
saw  forming  the  base  of  the  triangle.  The 
apex  was  then  swung  on  a  bolt  driven  into  the 
pile  so  that  the  saw  edge  was  at  the  proper 
elevation  for  cutting.  Across  the  middle  of 
the  frame  a  board  was  nailed  to  brace  the 
frame  and  keep  the  saw  from  sagging  and  the 
ends   of   this   board    were   allowed   to   project 
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Crete    arch.      The    Pittsburg 
Aukland  Bridge  are  the  only 
tioned  in  the  editorial,  beside 
which    are    reinforced    concrt 
Larimer    Avenue,    or    Pittsbi 
cross-sectional  area  at  the  c:vn 
reinforced  with  eight  6x4x3-i  I  angles  .(. 
total   area   of  52.55  sq.   ins.  a^ngcii',,  .| 
and  liottom  of  the  ribs.     Theiulv: 
a  three-hinged  arch  and'  cann  tii 
into    comparison.      It    is    my^pii 
floor  slab  and  spandrel  walls  re 
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-d  Concrete  Floor  Old  flails  BA/,  ir, 


Ccck  Wall   Built  on   Files. 


beyond  the  frame  to  form  handles  for  the  two 
operators.  By  this  method  it  required  about 
10  minutes  to  cut  off  a  pile. 

After  cutting  off  the  piles  so  they  would 
project  a  foot  or  so  into  the  base  of  the 
retaining  wall  a  board  floor  was  built  about 
them  to  support  the  fresh  concrete.  1  he  floor 
was  built  about  18  ins.  below  the  tops  of  the 
piles.  The  4x8-in.  stringers  were  nailed  to  the 
piles  under  water  level  after  spikes  had 
previously  been  started  in  them.  On  top  of 
these,  1-in.  boards  were  laid  transversly  with 
the  dock  line  and  another  layer  was  laid  on 
these  longitudinally  with  the  dock  line.  The 
spaces  next  to  the  piles  were  stuffed  with 
sacks. 

The  forms  were  tlien  built  of  1-in.  tongued 
and  grooved  Georgia  pine,  with  2x4-in.  up- 
rights, 18  ins.  apart.  To  brace  the  outer  wall 
of  the  form  some  fender  piles  were  driven 
about  4  ft.  apart  along  the  wall  and  a  IxO-in. 
horizontal  piece  was  braced  against  the  fendex 
piles.  On  the  opposite  side  of  the  wall  the 
forms  were  braced  back  to  the  ground. 

The  concrete  was  mixed  by  hand  at  the 
dock  level  and  wheeled  over  runways,  to  place 
in  the  wall.  After  the  concrete  wall  and  an- 
chor wall  had  been  placed,  a  rock  fill 
was  made  and  on  top  of  this  the  dock 
floor  was  built.  This  consisted  of  second  hand 
rails  6  ins.  apart  embedded  in  the  8-in.  floor. 

One  of  the  features  of  the  design  is  the 
concrete  anchor  wall  with  rods  placed  8  ft. 
on  centers,  joining  it  to  the  main  wall  and 
encased  in  concrete  as  shown. 

We  are  indebted  to  Mr.  M.  F.  Marshall, 
superintendent  of  construction,  for  the  above 
information. 


in  the  Tiber  Bridge  to  carrv 
wise    it   would   x^ry   probabl\  ai 
these   parts   are   built   monoliic   ' 
roof.     Thus,  calculating  them.U,  i 
tional    area   of   the   Tiber  Bige 
which   is    only   7   sq.    ft.   lesshiii. 
Larimer    Avenue.    Pittsburg 
total  cross-sections  of  the  t\ 
comparable. 

It  has  been  my  experience  ileslgnwi 
of  the  type  of  the  Pittsburg  iriJs   ' 
the  thrusts  at  the  crown  are  ten^ 
of   them   that  had  a  flat  arc  h'    ' 
to    temperature    changes,    ri'  ■ 
secondary   stresses  are  less 
are'h'  with  a  mubh  higher  ri, 
the   span   than   the   Pittsbiu    : 
heavy      bending     moments 
changes   that   it   was   necess.i 
cross-sectional  area  over  25  j  ti 
cross-sectional    area,    as  I  hiS  I'o'. 
not   necessarily   increase  as  icli  "• 
so    much,    as    would    be   expe-d  -v 
with    flat    arcs.      Thus   it   is   f-r   ' 
signers  of  the  Tiber  Bridge  I 
bridge    along   safe   lines  as   ' 
goes,    and    probably    have    cip'""'    '•'■' 
stresses    with   much   greater   re  ilwi'  " 
mon    among    the    larger    nuier  'H 
structures.      The   design   of  t   Uw 
the  Tiber  Bridge  is  tru^'  a  I  'f  " 
engineering,   however. 

Tours  very  tr  ■ 

jNo.  .Fi;'-';  J 

Assistant   Engineer  of  Concre  I'>'S:S" 
of  Engineering  and  Consicli"' 
Pittsburg,    Pa.,  April  20,  19 
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The  city  council  of  Montgomery,  Ala., 
has  decided  on  general  meterap-e  of  water 
works  services.  The  mayor  is  said  to  be  op- 
posed to  this  action  on  the  part  of  the  coun- 
cil, but  it  is  believed  that  the  ordinance  will 
be   adopted   r.nl   c:i:'orccd. 


Texas  Water  Works  M«  to  Org*: 

A  call  for  a  state  convitr 
works  superintendents  an  t 
iieen  issued  bv  Patrick  :' 
Temple.  Texas.  Water  ^ 'f 
meetine  is  to  be  held  in  '■' 
6.  7  a:id  8.  Mr.  Bracken  s't 
already  received  favorable  T 
out  of  32,1  invitations  issr . 
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A  note  of  optimism  per- 
vades this  section    in    con- 
struction   circles     and     the 
*  "1  levee  and  railroad  men  are 
:h.      filled  with   an  air  of  glad- 
ness  which    has    not    been 
noticed  in  several  years,  all 
raiised  by  the  prospect  of  a  vast 
•w  work  to  be  done  in  the  Sonth 
nd  to  a  man.  the  contractors  pre- 
n  of  high  prices  for  work  and  a 
I  the  prosperity  enjoyed  by  them 
No    one    will    deny    that    the 
tractor.  especialK-  those  given  to 
■iitirely.  have   been   hard    hit   for 
ears.    Owing  to  the  low  price  at 
las  gone  and  the  always  increas- 
ed and  supplies,  he  has  found  it 
make  more   than  a   bare   living 
c.ises  outfits  have  been   sold  out 
crs  have   sought   other    lines    of 
lis  year  the  flood  in  the  Missis- 
:  to  create  so  much  new  work. 
which  will  be  of  an   emergency 
rom  present  indications  the  con- 
engaged  in  levee  work  will  not 
finish  the  work  as  soon  as  will 
the  engineers.     Of  course,  this 
work  go  at  a  premium.     From 
tions.  it  looks  as   if  the   United 
ment   will    take    charge    of    the 
IS  it  has  the  Panama  Canal,  and 
complete  a  strong  line  of  em- 
.■ither  side  of  the  big  river  from 
:  ulf,  thus  relieving  the  state  levee 
nsibility.    Just  what  method 
•     handling     the     problem. 
'.   uie  State  boards   will  still  be 
and  their  part   of  the   expense, 
■ieiermined   by   those   w-ho   are 
.v  scheme,  but  it  is  the  dis- 
'ule  in   the  valley  to   have 
I  engineers  take  charge  of  the 
iiees  and   secure    the   necessary 
Congress.    A  great  deal  of 
ught  to  bear  on  the  next 
J  and  thbse  who  are  in  a 
■em  to  think   that  the  de- 
■Mi  will  be  met.     If  this  is 
'pi  River   Commission   can 
e  from  Cairo  to  the  mouth 
ii  sides,  which  will  be  high 
any  possible    water    that 
:  the  stream,  and  the  dikes 
enough  to  prevent  crum- 
rough   them.     Some   engi- 
.:  a  core  wall  of  concrete  in 
ees:  others  sav  steel  sheet 
Aorld  of  strength.     But  all 
'   worked  out  in  due  time. 
•:  to  the  contractor   is   the 
the  work   to  be   done   at 
,  :iiemplation  of    both     he     is 
■  time  this   is   read.   Congress 
■  "■'■■'ed  to  the  Mississippi  River 
""'■  which  is  to  be  used  for 
'iich  have  occurred  during 
Hiis  is  in  addition  to  the 
.»   appropriated,  so  $3.-500.- 
Y'P  work"  will   make  business 
"ee  builders.     Then  several  of 
■'nets  have  money  carried 
■  which  can  be  used  in  the 
--]  'he  state  levee   boards   have 
-■Pled  their    available    funds    in 


making  the  fight  to  hold  the  levees.  Major 
Clarke  S.  Smith  of  the  Memphis  district  is  the 
first  to  advertise  new  work.  He  has  asked  for 
bids  on  .-Vpril  ;iO  tor  the  closing  of  21  crevasses 
between  Big  Lake,  Mo.,  and  a  point  opposite 
Hickman,  Ky.  The  yardage,  while  not  as  yel 
estimated,  will  perhaps  involve  over  .jOO.ilOO 
cu.  yds.  These  breaks  must  be  closed  before 
June  1st.  and  it  will  require  some  hustling  on 
the  part  of  the  contractor  to  accomplish  this 
end.  The  St.  Francis  levee  board  is  sched- 
uled to  advertise  at  once  for  forces  to  con- 
struct new  loops  around  the  Hollybush  and 
St.  Claire  crevasses,  but  it  is  possible  that  Con- 
gress may  authorize  Major  Smith  to  take 
charge  of  this  proposition.  Mayor  Crump  of 
Memphis  is  of  the  opinion  that  immediate 
steps  will  be  taken  by  the  United  States  to  pro- 
tect the  cit\-  of  Memphis  from  the  overflow  of 
its  low  sections  and  to  this  end  has  appointed 
a  strong  delegation  of  citizens  to  urge  Con- 
.p'ress  to  take  action  at  once.  Chief  of  Engi- 
neers. Gen.  Bixby.  has  directed  that  Major 
Smith  report  to  him  the  best  plan  for  pro- 
tecting Memphis  and  the  Major  is  at  present 
hard  at  work  on  the  report.  Xo  matter  what 
plan  is  decided  upon,  it  will  require  about  $1.- 
OOO.OOO  to  accomplish  the  desired  result.  Then 
aside  from  levee  work,  the  railroads  will  be 
forced  to  make  extensive  improvements 
throughout  the  Mississippi  Valley  and  the 
contractors  who  build  the  road  look  for  a 
banner  year.  The  Frisco  had  planned  some 
new  lines  in  Mississippi,  as  had  also  the  L.  & 
N.  and  there  is  no  good  reason,  it  would  ap- 
pear, why  these  two  roads  should  not  go 
ahead  with  the  construction  and  be  in  position 
to  compete  for  the  Panama  business  through 
Xew  Orleans.  One  in  authority  on  the  Illi- 
nois Central  states  that  the  new  line  from 
Haileyville  to  Birmingham  will  perhaps  go 
through  in  early  summer.  This  is  a  very  large 
contract — about  5.000,000  cu.  yds.,  it  is  said. 


Of    the    several     govern- 

Government    "'^"t  ^'<'  ro^d  bills  now  be- 

AiH   fnr  ^"^"^    Congress    there    is    at 

/\ia  tor  jggjj    jjjjp    which    seems    to 

Roads.  have  good  prospects  of  be- 

ing passed  by  the  House 
and  of  receiving  serious 
consideration  by  the  Senate.  This  is  the 
Shackleford  bill,  which  provides  appropria- 
tions for  the  roads  used  in  rural  mail  delivery 
and  star  route  service.  Under  the  bill  these 
roads  are  divided  into  three  classes:  Class  .-V. 
the  highest  form  of  improved  road  in  country 
use ;  Class  B.  the  ne.xt  highest  form :  and  Class 
C.  the  ordinary  dirt  roads.  The  Class  .A  roads 
are  to  receive  a  pension  of  $"2.")  per  mile  per 
year,  the  Class  B,  $20  per  mile  per  year  and 
the  Class  C.  $15  per  mile  per  >'ear.  There  are 
proliablv  35.000  miles  of  Class  .A.  roads.  83,000 
miles  of  Class  B  and  1.061.000  miles  of  Class 
C  roads.  If  payments  were  made  on  this  mile- 
age the  bill  would  call  for  an  annual  appro- 
priation of  $18.4.50.000.  However,  the  sponsors 
for  the  bill  argue  that  not  to  exceed  118.000 
miles  of  highway  would  be  entitled  to  the 
nroposed  payments  which  would  call  for  but 
$2,535,000  per  year  until  the  Class  C  roads 
were  brought  up  to  the  proper  standard.  This 
bill  in  common  with  most  of  the  other  govern- 
ment aid  road  bills  is  a  "something  mu.st  be 
done  measure."     The  rural  constituents  of  the 
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members  of  Congress  have  been  insistent  in 
their  demands  for  a  parcels  post,  that  the  trusts 
be  slammed  and  that  something  be  done  for 
better  roads.  The  express  anil  parcels  post 
question  is  all  tied  up,  the  trusts  refuse  to  be 
slammed,  so  the  only  thing  left  to  do  is  to 
put  over  a  road  aid  bill.  .'\s  a  measure  of  po- 
litical  expediency  the  bill  will  be  a  success. 

Railroad  construction  pros- 
pects continue  excellent  and 
The  Doings        'bere  is  a  large   amount  of 
f  .,  work  in  sight  at  the  present 

°'      ,  ''■"«■     'i"'ie  Erie  R.  R.  is  to 

Week.  receive  bids  on  the  6th  on  a 

considerable  amount  of 
double  track  work :  the  Wabash  R.  R.  will  also 
let  contracts  in  the  near  future  on  $1,000,000 
w-orth  of  betterment  work  in  Missouri.  It  is 
also  stated  that  the  St.  Paul  will  in  the  next 
few  days  let  a  contract  for  a  20-mile  extension 
from  Crystal  Falls  to  Iron  River,  in  Michigan. 
Dispatches  of  the  past  week  state  that  the 
Chicago,  Milwaukee  &  Puget  Sound  Ry.  is 
preparing  to  start  construction  on  a  3-mile 
tunnel  through  the  Cascade  Mountains,  wh'ich 
will  cost  nearly  $5,000,000.  It  is  expected  that 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  will 
place,  contracts  this  week  for  its  new  line  from 
Great  Falls  to  Lcwistown.  Mont.,  137  miles. 

Among  the  railroad  construction  contracts  let 
recently  are  the  following:  Continental  Construc- 
tion Co..  H.  V.  Finkelstein.  President.  Chicago 
Hei.ghts.  III.,  for  completing  the  projected  line 
of  the  South  Bend-Logansport  Traction  Co. 
between  South  Bend  and  Logansport.  Ind. : 
Robert  Malone,  Lincoln.  Xeb..  for  betterment 
work  on  the  Rock  Island  between  Dalhart  and 
the  Kansas  state  line;  Costello  Bros..  Ijidianap- 
olis,  Ind..  for  double  track  work  for  the  Wa- 
bash R.  R.  between  Worden  and  Poag,  111. ; 
P.  T.  Clifford  &  Son,  Valparaiso.  Ind..  for 
double  track  work  for  the  WabaslT  R.  R.  be- 
tween Montpelier  and  .Aldverton,  O. 

Bids  on  one  of  the  largest  government 
dredging  contracts  of  the  year  will  be  opened 
at  Galveston,  Tex.,  on  May  15.  This  work 
calls  for  constructing  the  Houston  Ship  Chan- 
nel and  provides  for  over  20,700,000  cu.  yds.  of 
dredging.  The  channel  is  to  be  25  ft.  deep 
for  its  entire  length,  and  1-50  ft.  wide  between 
Galveston  Harbor  (or  Texas  City  Channel, 
alternate  route),  and  Morgan  Point  at  the 
north  end  of  the  canal,  a  distance  of  about 
134..500  ft.  (115.000  ft.  alternate  route),  and 
100  ft.  wide  from  Morgan  Point  to  the  en- 
trance  to   turning  basin. 

In  the  way  of  irrigation  work  the  largest 
contract  of  the  past  week  is  the  one  for  con- 
structing Dam  X'o.  3  for  the  Xorth  Platte 
Project  in  Xebraska.  The  low  bidder  on  the 
w^ork  was  Bartlett  &  Kling.  Cedar  Rapids.  la., 
at  $.361,387. 

A  number  of  good  sized  highway  construc- 
tion contracts  are  mentioned  elsewhere  in  this 
issue,  .■\mong  them  are  work  for  Cooke 
County.  Tex.,  and  for  Dade  County.  Mo.  The 
former  calls  for  the  construction  of  ;i5  miles  of 
grave!  roads  and  the  latter  for  47  miles  of  rock 
road.  In  the  way  of  contracts  let  since  our 
last  issue,  the  largest  aside  from  the  New 
York  State  road  work  appears  to  be  the  one 
.awarded  to  R.  L.  Peters.  Knoxville.  Tenn. 
This  contract  calls  for  grading  about  160 
mdes  of  road  in  Monroe  County.  Term  •  it 
amounts  to  $275,000. 
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Mr.  D.  F.  McCarthy  has  been  reappointed 
City  Engineer  and  Superintendent  of 
Streets.  Sewers  and  Water  for  the  city  of 
St.  Albans.  Vt. 

Mr.  S.  K.  Titus,  City  Engineer  of  Arkansas 
City.  Ark.,  has  been  reappointed  for  a  term 
of  "two  years.  This  city  is  now  under  commis- 
sion  form  of  government. 

Mr.  John  Callaghan  has  been  appointed 
Chief  Engineer  of  the  Pacific  Great  Eastern 
Railway  in  B.  C.  Mr.  Callaghan  was  for- 
merly Division  Engineer  of  the  Grand 
Trunk  Pacific. 

Mr.  H.  P.  Irvin  was  elected  President  of 
the  Board  of  Directors  of  the  Umatilla 
River  Water  Users'  Association  at  the 
meeting  held  on  April  S.  Mr.  Carl  S.  Mc- 
Xaught  was  elected  Vice-President.  Mr. 
Frank  B.  Zwazye.  Treasurer,  and  George 
H.  Upthegrove.  Secretary. 

Mr.  Chas.  Waldrich,  of  St.  Louis.  Mo., 
who  for  many  years  has  been  connected 
with  the  Engineering  Departments  of  the 
Pennsylvania  and  Missouri  Pacific  Rail- 
ways, is  now  associated  with  the  Miller  En- 
gineering Company.  Engineers  and  Con- 
tractors. Little  Rock.  Ark. 

Mr.  C.  H.  Rust,  City  Engineer  of  Toronto. 
has  resigned.  Mr.  Rust  has  been  connected 
with  the  city  engineering  departinent  since 
1S77  when  he  entered  the  service  as  a  rodman. 
In  1881  he  was  appointed  assistaiu  municipal 
engineer  and  from  1892  to  1898  was  acting  city 
engineer.  Since  1898  he  has  been  city  engi- 
neer. 

Mr.  S.  E.  Taylor,  a  civil  engineer,  formerly 
of  Salt  Lake  City,  his  wife  and  brother,  were 
attacked  by  Mexican  revolutionists  while  at- 
tempting to  reach  Vera  Cruz.  Mex.,  from  the 
interior.  Mrs.  Taylor  was  killed.  Mr.  S.  E. 
Taylor  and  brother  were  left  imconscious.  but 
were  rescued  and  brought  to  San  Francisco, 
where  ^(r.  S.  Taylor  died  in  a  hospital. 

Mr.  J.  C.  Gardner  has  been  appointed 
Chief  Engineer  of  the  County  of  Welland. 
Ont.  The  county  has  decided  to  spend 
$400,000  on  the  construction  of  the  good 
roads  system  of  150  miles.  Mr.  Gardner 
graduated  from  the  University  of  Toronto 
eight  years  ago.  He  is  at  present  Engineer 
for  the  city  of  Niagara  Falls  and  for 
the  Dunnville.  Welland  &  Xiagara  Falls 
Railway. 

Mr.  John  S.  Bates,  formerly  Chief  Engi- 
neer of  the  Fresno.  Coalinga  and  Tidewater 
Company,  has  resigned  his  position  with 
that  cornpany  to  engage  in  the  practice  of 
civil  engineering.  Mr.  Bates  went  to  Fresno 
16  months  ago  from  Illinois,  where  he  had 
been  engaged  in  railroad  and  engineering 
work  and  had  been,  for  three  terms.  City 
Engineer  of  Monmouth.  111.  He  is  a  grad- 
uate of  the  University  of  Illinois. 

^Ir.  Francis  S.  Foote,  Jr..  a  graduate  of 
Columbia  University's  engineering  schools. 
Xew  York,  has  been  appointed  Associate 
Professor  of  Railway  Engineering  in  the 
department  of  Civil  Engineering.  Universitj- 
of  California,  his  appointment  to  take  effect 
July  1.  1912.  Mr.  Foote  is  at  present  a 
member  of  the  instructing  staff  of  the 
School  of  Railway  Engineering  and  .\dmin- 
istration  at  the  University  of  Illinois. 

Dr.  H.  C.  Bumpus,  Business  Manager  of 
the  University  of  Wisconsin,  on  April  22 
addressed  the  instructional  staff  and  the 
students  of  the  University  of  Illinois  on  the 
subject  "Some  Methods  that  Have  been 
Tried  in  Luiiversity  Business  Organization." 

Prof.  F.  O.  D-.ifour  of  the  Department  of 
Civil  Engineering  of  the  University  of  Illi- 
nois recently  addressed  the  faculty  and  stu- 
dents of  the  Iowa  State  College  on  the  sub- 
ject "European  Bridges." 

Mr.  Stephen  P.  BrowMi  has  been  appointed 
Engineer  in  Charge  of  the  tunnel  through 
Mt.  Royal  into  the  heart  of  Montreal,  which 
is    to    be   built   by   the    Canadian    N'orthern. 


Mr.  Brown  w-as  formerly  Chief  Engineer  of 
the  Tidewater  Building  Company,  which  re- 
cently constructed  a  section  of  the  new 
Fourth  avenue  subway  in  Brooklyn.  He 
was  formerly  in  charge  of  important  work 
on  the  Pennsylvania  Railroad  tunnels  in 
Xew  York. 

Mr.  Robert  Meeker  of  Plainfield.  X.  J., 
has  been  appointed  State  Highway  Engineer 
and  also  Deputy  Commissioner.  There  are 
four  division  engineers  in  the  highway  serv- 
ice, two  of  whom  have  been  appointed. 
These  are  E.  M.  Vail  of  Plainfield  and  E.  E. 
Reed  of  Trenton.  There  will  also  be  a  resi- 
dent engineer  in  each  county,  and  county- 
engineers  will,  as  a  rule,  be  given  preference 
for  these  positions.  In  addition,  there  will 
be  10  inspectors.  For  these  positions  a  civil 
service  examination  was  held  April  24. 


The   vanadium   alloys  are  sed  t 


INDUSTRIAL 


The  Wheeler  Condenser  &  Engineering  Co. 
announces  that  Mr.  Nathan  Owitz  has  been 
appointed  manager  of  its  Cincinnati   office. 

The  McKiernan-Terry  Drill  Co.,  ll.j  Broad- 
way. New  York,  X.  Y..  recently  received  an 
order  for  2.5<1  wizard  rock  drills  from  the 
Bradley  Contracting  Co.  of  New  York  City. 

Mr.  W.  H.  Sherwin,  for  the  past  ten  years 
Xorthwestern  representative  at  Minneapolis  of 
Joseph  T.  Ryerson  &  Son,  of  Chicago,  has  re- 
signed to  become  general  manager  and  vice- 
president  of  the  Alberta-American  Ornamental 
Iron  Co.,  of  Redcliff,  .\lberta.  This  concern 
is  successor  to  the  .American  Ornamental  Iron 
&  Steel  Co.,  of  Minneapolis.  Minn.,  which  is 
moving  its  entire  plant  to   Radcliff. 

The  Eureka  Stone  &  Ore  Crusher  Co..  Cedar 
Rapids.  la.,  reports  that  at  a  recent  meeting 
of  the  directors.  Mr.  .-Xbner  Luenberger  was 
made  president  and  Mr.  F.  H.  Douthitt  gen- 
eral manager,  to  succeed  Mr.  I.  L.  Mitchell, 
formerly  president  and  general  manager.  The 
company  has  recently  made  a  shipment  of  a 
coarload  of  crushers  to  Portland.  Ore.,  to  fill 
order  obtained  by  their  local  agents.  They  are 
now  manufacturing  a  special  portable  outfit  for 
road  contractors. 

The  Raymond  Concrete  Pile  Co.  of  Xew 
York  and  Chicago  has  been  awarded  the  con- 
tract for  placing'  the  concrete  piles  for  the 
foundations  of  St.  Martin's  R.  C.  church  at 
Steuben  and  .-Mexander  St.s.,  Pittsburgh  ;  John 
T.  Comes.  .Architect.  This  company  has  also 
been  awarded  the  contract  for  placing  the  con- 
crete piles  for  the  foundations  of  the  Ridder 
building  of  the  New  York  Dock  Co.  at  Fur- 
man,  near  Montague  St..  Brooklyn.  Maynicke 
&  Franke.  Architects ;  Tucker  &  Vinton,  Gen- 
eral  Contractors, 
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pp.  Universal  Portland  Cement  Co.,  72  W. 
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rates   and   prevents    damj 
trating  the  walls,   adding 
building    and    increasing 

Another  folder  describt- 
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Alabama, 
lie  &  Nashville  R.  R.  lias  coiii- 
chase  of  large  tracts  of  land  in 
■or  the  purpose  of  enlarging  its 
■ity  to  three  times  their  present 

tlie  property  necessary   lof   the 

has  been  accpiired  and  it  is 
.  Louisville  &  Nashville  intends 
lllW  on  the  work.  The  improve- 
1)1  yet  been  authorized  by  the 
i,  but  estimates  are  under  way. 
ijosa  Mineral  Ry.,  which  non 
rig  under  way  on  its  main  line, 
jlanning  to  let  a  contract  in  the 
r  a  spur  to  Holt, 
•nt  has  been  made  that  the  Tidc- 
iiient  Co.,  J.  M.  Dewberry,  Vice 
ininghani.  will  begin  building  the 
■oni  Be.isemer  to  Tuscaloosa  as 
action  line  between  Birmingliani 

is  completed.  It  is  expected  to 
ars  in  operation  on  the  Birniing- 
uly  1. 

1  that  the  Illinois  Central  R.  R. 
iMKiuncc  the   acquisition   of   the 

into  Mobile.  Ala.,  and  the  ex- 
iivicola.  Fla.     .\nnouncenient   is 

iidon  of  readiness  to  receive 
iNtension  of  the  railroad  from 
Birmingham,  to  Tuscaloosa  and, 
..  for  which  surveys  are  prac- 
tcd.'  A.  S.  Baldwin.  Chicago. 
•jujincer  of  the  Illinois  Central. 

Arkansas. 
oil  &  Salina  River  R.  R..  now 
liles  of  line,  is  to  extend  its  road 
iier  north  to  a  connection  with 
ff  &  Western  Rv.  at  'or  near 
Mien.  Pine  BlutT.  An<.    is  Presi- 

rs.  Hawcsville.  Ky.,  is  promot- 
•I'.ction  of  the  proposed  north 
Iroad  tlirough  Harrison,  .\rk., 
d  to  have  the  project  in  shape 
within  a  short  time. 
has  been  resumed  on  the  F.iy- 
sion  of  the  Kansas  City  & 
.  at  Clear  Creek,  (i  miles  soutli 
;s.  Ark.  It  is  hoped  to  have 
'  '    ■  within  80  davs. 

R.  R.,  G.  W.  L.   Brown. 

"I'dgwick,  .■\rk.,  is  consider- 

ine  from    Light,    IT   miles 

of  Jonesboro  has  granted 
t  Jonesboro  an  •extension 
;ic  in  completing  a  certain 
;r  line,  on  account  of  se- 
1  made  it -impossible  to  do 
ited  that  a  large  force  of 
'  work  and  the  grading 
"iietion  as  fast  as  it  is  possible. 

California. 

iieing  secured   for   a   new 

he   built    from    Tulare    to 

iiid  Lindsay.  David  Oliver, 

!tin,  San  I'rKncisco,  are  in- 

i-i'ider  consideration  for  the  con- 

'nc  railway  from  the  tcrnii- 

■Icctric  Ry.  at  La  Ramada, 

iie  summit  of  the  Verdugo 

"sed,  the  name  of  the  road 

&  Verdugo  Mountain  Ry. 

lale,  is  interested. 

;iiinor    improvements    have 

the  Santa  Fe  System  for  the 

a:    Construction  of  6,800  ft. 

■!ie  National  Orange  Co.  at 

1  cost  $;^-2,000 ;  construction 

^aii  Diego,  to  serve  Western 

Co,,  estimated  cost  $-5,600, 

System   has   authorized    the 

100  miles  of  second  track   on 

dunng  the  ensuing  year.     It 

lat  .30  miles   will   be  between 


■  ,  tl 


Sc'.igiiKin  and  V.impia,  and  12  miles  between 
Xect.les  and  Topock.  It  has  not  been  deter- 
mined where  the  balaiH'e  will  be  laid.  I  he 
main  line  of  the  system  between  mile  i)ost  88f! 
and  !)0!l,  Vallev  division,  will  be  rebillasted 
at  a  cost   of  $107,000. 

Central  America. 
'Ihe  Guatemala  Ky.  Co,  .\liiuir  C.  Keith, 
President.  IT  Hattery  PI..  .\'ew-  York  City,  has 
tiled  amended  articles  of  incorporation  by 
which  the  name  of  the  company  is  changed 
to  the  International  Railways  of  Central  .Vnier- 
ica  and  the  capital  stock  increased  from  $7.- 
."lOO.OOO    to    $-10,000,0(111. 

Colorado. 

.\dvices  from  Salt  Lake  City  indicate  that 
work  on  the  lunnels  at  I'.axter  Pass  on  tile 
Imc  of  the  Llintah  R.  R.  will  be  started  in  the 
near  future.  These  tunnels  arc  to  be  driven 
for  the  purpose  of  doing  away  with  heavy 
grades  on  the  line.  Five  tunnels  are  to  be 
constructed,  the  longest  of  which  will  In-  :i,iiii(i 
ft.  The  Uintah  Ry.  is  a  :!-fl.  gage  line,  but  it 
is  planned  to  standardize  it  as  soon  as  the 
grades  are  cut  down.  An  extension  to  Mytoii, 
L'tah,  is  also  under  consideration.  .M.  W. 
Cooley,  Mack,  Colo,,  is  General  .Manager. 

The  directors  of  the  Denver,  Laramie  & 
-Xorthwesteni  R.  R.,  W.  D.  Hodge.  Denver. 
Colo.,  held  a  meeting  on  .April  21  to  lake  linal 
action  with  reference  to  plans  for  the  financing 
of  the  proposed  extension  of  the  line  from 
Greelev  to  Kent.  W'vo.,  a  distance  of  llio  miles, 
which 'will  co.st  $.5,1100,000.  It  is  the  plan  to 
build  as  far  north  as  Scott,  Colo.,  this  year 
and  complete  the  tinal  link  to  Kent,  Wyo., 
in  l!Jl;i 

The  directors  of  the  Denver  &  Rio  Grande 
R.  R.  have  authorized  the  execution  of  a  $"i-5.- 
OOO.OOO  mortgage  on  the  property  of  the  rail- 
road to  secure  tlie  recent  bond  issue.  The 
proceeds  of  the  bonds,  of  which  $10,000,000 
will  be  marketed  immediately,  providing  their 
sale  is  sanctioned  by  the  stockholders,  will  be 
used  for  improving  and  bettering  the  system, 

Delaware. 

The  Wilmington  Southern  fraction  Co.  has 
completed  surveys  and  has  secured  the  capital 
for  the  'i-niile  extension  mentioned  in  our  last 
issue.  Construction  contracts  are  to  be  let  at 
once.  J.  E.  Wallace,  \'ew  Castle,  Del,,  is  Chief 
Engineer. 

Florida. 

The  Gulf.  Florida  &  .'Vlabama  Ry.  Co.  has 
about  completed  surveys  for  its  projected  -'iOO- 
mile  line  from  Pensacola  to  the  Birmingham 
Mineral  District.  The  capital  has  been  se- 
cured and  a  portion  of  the  line  is  under  con- 
struction. The  Eastern  Construction  Co.,  Pen- 
sacola. Fla..  has  the  contract.  Roy  C.  Mcgar- 
gel,  -5  Nassau  St..  New  York  City,  is  President 
of  the  railroad  and  G.  .A.  Berry.  Pensacola.  is 
Chief   Engineer. 

Idaho. 

The  Idaho  Railway.  Light  &  Power  Co.,  of 
Boise.  Idaho,  has  taken  bids  for  the  .grading 
necessary  to  straighten  its  line  between  Boise 
and   Nampa. 

The  Oskaloosa  Traction  &  Light  Co.,  H.  W. 
Garner,  General  Manager.  Oskaloosa.  la.,  is 
considering  extending  its  line  from  9th  Ave. 
south  on  11th  St.  to  the  property  of  the  Coun- 
try Club.  The  extension  would  be  about  one 
mile  long  and  would  cost  about  $11,000. 

Illinois. 

®Costello  Bros.,  Indianapolis.  Ind.,  ha\c 
been  awarded  the  contract  for  grading  embank- 
ment for  new  second  track  betw-een  Worden 
and  Poag  for  the  Wabash  R.  R. 

Promoters  of  the  proposed  railroad  from 
the  Santa  Fe  line  in  Henderson  County  to  the 
Chicago  Burlington  &  Qnincy  R.  R.  at  Rush- 
ville,  of  which  the  old  Macomb  &  Western 
Illinois    line   will    form    a   part,   have   decided 


upon  the  amount  of  bonds  that  must  be  sub- 
scribed for  by  people  in  the  territory  through 
which  the  road  will  pass.  The  linevvill  be 
aboi't  on  miles  long  and  about  .$5T-5,ooii  of 
bonds   will   be  asked. 

The  Springfield  &  Northwestern  liUerurban 
Rv.  Co.,  of  Springlield.  formed  to  build  a  line 
into  bpringrteld  from  the  north  by  way  of 
Greenview  and  Mason  City,  has  filed  notice 
with  the  secretary  of  state  of  an  increase  in 
the  capital  slock  of  the  compan\-  from  Sl.5,000 
to   $1.50,000. 

Indiana. 

The  Continental  Construction  Co.,  of  which 
1 1.  V.  Finkelstein,  Chicago  Hcight.s,  111.,  is 
President,  is  reported  to  have  been  awarded 
the  contract  for  completing  the  projected  line 
of  the  South  Beiid-Logansport  Traction  Co. 
between   the  two  cities. 

The  Lake  Erie  &  Western  R.  R.,  Wm.  G, 
Atwood,  Chief  Engineer,  Indianapolis.  Ind., 
is  planning  to  build  a  new  freight  station  at 
Muncie,  Ind,  'The  work  will  jirobably  be  done 
liy  company   forces. 

Indianapolis,  Crawfordsxille  &  Danville 
Electric  Ry.  Co.  of  Indianapolis,  has  been  in- 
corporated with  a  capital  stock  of  $60i\000,  the 
incorporators  being  V.  A.  Likely,  J,  P.  Todd 
and  H.  H.  Hornbrook.  'This  company  has 
been  organized  to  take  over  the  Ben  Hur 
properties  as  .soon  as  the  Federal  Court  ap- 
proves the  sale  which  took  place  three  weeks 
ago. 

It  is  now  staled  tli-it  work  will  be  started 
in  June  on  the  proposed  Madison  and  Scotts- 
bury  'Traction  line.  This  project  is  being  pro- 
moted liy  I'red  Hoffstadt  and  Clarence  R.  Mar- 
tin,  attorneys  of   Indianapolis. 

'The  Board  of  Public  Works.  F'ort  Wayne. 
Ind..  has  submitted  to  the  officials  of  the 
Pennsylvania  Railroad  Co.  the  contract  con- 
taining the  agreement  between  the  two  par- 
lies relative  to  track  elevation  west  of  Cal- 
houn St.,  street  vacation  and  the  construc- 
tion of  a  new  depot. 

Iowa. 

®'Thc  followin.g  have  obtained  sub-C(jntracts 
from  E.  .'\.  Wickham  it  Co.,  Council  Bluff ■;. 
la.,  on  the  Chicago.  Milwaukee  &  St.  Paul  Ry. 
liettcrment  work,  geneial  contract  for-  which 
was  awarded  on  \pn\  1.  Richard  Evans,  iMin- 
neapolis.  Minn.,  two  steam  shovels;  .•\nderson 
Bros..  Rockford,  111.,  two  machines;  L'nder- 
wood  Bros..  Council  Blufi's.  la.,  one  machine. 
'This  contract  extends  from  a  point  near 
Woodward  to  Rhodes.  la.  'The  other  con- 
tractors who'  secured  general  contracts  on 
April  I  on  the  C.  .M.  &  St.  P.  work  are  as 
follows:  P.  E.  Shugart.  Omaha,  Neb.;  J.  A. 
McDougal,  Milwaukee.  Wis. ;  Donald  Jeffrey. 
Delmar.  la. ;  List  &  Gifford.  Kansas  City. 
Mo. :  R'obcrts  Bros..  125  LaSalle  St..  Chicago, 
111.;  P.  'T.  Walsh  Construction  Co,,  Davenport, 
la. 

It  has  been  announced  that,  iiroviding 
weather  permits,  laying  steel  will  be  coni- 
nienced  on  the  Fort  Dodge-Colmar  cutoff  of 
the  Santa  Fe  on  May  15.  Grading  work, 
which  was  sub-let  to  a  number  of  coturac- 
tors.  by  Ransom  &  Cook.  Ottawa.  Kan,,  as 
noted  in  our  March  6  issue,  is  progressing 
nicely. 

The  following  sub-contractors  are  working 
for  E.  A.  Wickham  &  Co..  Council  Bluffs,  LC 
on  the  Chicago,  Rock  Island  &  Pacific  Ry. 
work  between  Carlisle  and  Chariton,  la.  :  .A. 
L.  Blaksley,  :V)  teams :  Carnes  Bros.,  10  teams ; 
C.  Hammond.  25  teams ;  Dugan  &  Nalon.  :'5 
teams  ;  Fred  Pettijohn,  20  teams  ;  Geo.  Collins, 
•20  teams;  M.  O'Rourke.  20  teams;  Geo,  O'Ncil, 
35  teams ;  Thos.  Donahoe,  20  teams ;  R.  B. 
Frazier,  20  teams;  E.  A.  Wickham  &  Co..  -50 
teams;  B.  A.  Boyle  &  Co.,  25  teams. 


Kansas. 

'The  .Arkansas  Valley  Interurban  Ry.  Co.,  O. 
.A,    Boyle,    Geneial    Manager,    Beacon    Bldg., 

•!•  indicates  work  now  open  for  bids.    (?  indicates  a  contract  let  recently. 
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Wichita,  Kan.,  is  securing  right  of  way  for  its 
^proposed  extension  north  out  of  Newton  to 
Goessel,  a  distance  of  14  miles.  It  is  beheved 
that  the  extension  will  be  completed  this  year. 

Kentucky. 

Construction  works  have  been  started  on 
tlie  new  Younts  Fork  extension  of  the  Lex- 
ington &  Eastern  R.  R.  into  the  coking  coal 
fields  of  Letcher  County,  Ky.  John  Marston, 
Lexington,  Ky.,  is  Chief  Engineer. 

The  Indianapolis  Construction  Co.,  of  In- 
■dianapolis.  Ind.,  is  reported  to  have  entered 
into  a  contract  for  financing  and  building  the 
projected  line  of  the  newly  organized  Central 
Electric  Ry.  Co.  of  Glasgow,  Ky.  This  company 
proposes  a  line  between  Glasgow  and  Hodgen- 
ville,  passing  through  Barren,  Hart  and  Larue 
County.  Surveys  are  now  under  way.  J.  M. 
Jiicherson,   Glasgow,   Ky..  is   President. 

Louisiana. 

The  New  Orleans  Terminal  Co.,  R.  B.  Fow- 
ler, General  Manager,  New  Orleans,  has  plans 
for  extensive  improvements  to  the  Chalmette 
slips  at  New  Orleans.  These  will  include 
dredging,  laying  of  additional  tracks,  etc. 

Maryland. 

®The  Brooks-Ward  Supply  Co.,  '24  Com- 
merce St.,  Baltimore,  Md..  has  been  awarded 
the  contract  for  furnishing  the  Water  Depart- 
ment of  the  city  of  Baltimore  with  relaying 
rail  for  laying  about  7,000  ft  of.  single  track. 

Massachusetts. 

•J«Bids  will  be  received  until  noon,  May  7, 
by  the  Boston  Transit  Connnission,  B.  Leighton 
£eal.  Secretary,  15  Beacon  St.,  Boston,  Mass., 
for  building  Section  3  of  the  Boylston  St.  sub- 
way, extending  from  Hereford  St.  to  170  ft. 
east  of  Exeter  St..  a  distance  of  about  l.Ouo 
Jin.  ft. 

It  is  stated  that  the  recent  death  of  C  M. 
-Hays.  President  of  the  Grand  Trunk  Ry..  will 
not  make  any  change  in  the  plans  of  that  rail- 
road for  carrying  out  the  New  England  ex- 
tensions. 

The  Bay  State  Street  Ry.  Co.,  84  State  St., 
Boston,  Mass.,  has  applied  to  the  State  Rail- 
road Commission  for  the  approval  of  an  issue 
of  common  stock  of  $1, .51.3,000  and  for  bonds 
for  $2,000,000. 

A  bill  has  been  signed  by  Governor  Foss, 
■of  Massachusetts,  authorizing  the  Boston  & 
]\Iaine  R.  R.  to  4-track  its  line  through  the 
city  of  Lynn.  A.  B.  Corthell,  Boston,  Mass., 
is  Chief  Engineer. 

The  New  York,  New  Haven  &  Flartford 
R.  R.,  B.  T.  Wheeler,  Engineer  of  Construc- 
tion, Bo.ston,  Mass.,  has  been  making  surveys 
for  a  proposed  short  extension  of  the  Hanover 
Branch   from   Hanover  to   Greenbush. 

A  bill  has  been  sent  to  the  State  Legislature 
by  Governor  Foss  providing  for  the  consolida- 
tion of  the  Boston  &  Maine  and  the  New  York. 
New  Haven  &  Hartford  R.  R.  under  the  name 
of  "the  New  England  Lines"  and  the  creation 
of  a  public  service  commission.  The  proposi- 
tion, which  is  understood  to  meet  the  approval 
of  the  railroad  officials,  is  to  dissolve  the  hold- 
ing company  under  which  the  two  systems  are 
now  operated  and  to  provide  for  their  actual 
physical  union  by  a  4-track  tunnel  under  the 
city  of  Boston,  the  electrification  of  all  lines 
in  the  metropolitan  area,  and  other  improve- 
ments involving  an  expenditure  of  about  $100,- 
000,000. 

The  Boston  &  Albany  R.  R.,  F.  B.  Freeman. 
Chief  Engineer,  Boston,  Mass.,  has  applied  to 
the  State  Railroad  Commission  for  authority 
for  a  $1,000,000  bond  issue  for  construction 
work.  This  work  is  to  include  $5.5,000  for 
third-tracking  from  Park's  Corner  to  .Ashland ; 
$65,000  to  extend  sidings  for  additional  cars  at 
Mellenxille.  Adams,  East  Brookfield,  North 
Grafton.  Millburv  Junction,  Charlton,  West 
Springfield  and  at  Chatham ;  $250,000  for  re- 
modeling yard  facilities  at  Worcester  for  the 
handling  of  local  freight ;  $7,500  for  water 
station  at  Mellenville ;  $145,000  for  new  build- 
ings to  be  erected  at  West  .Springfield.  Pitts- 
field  and  Worcester;  $.350,000  for  bridges  to 
be   rebuilt   or   repaired    in     Boston.     AUston, 


Jamesville.  Rochdale,  Warren.  West  Brim- 
field,  Palmer,  Indian  Orchard.  Middlefield. 
Becket,  Hinsdale,  Dalton.  Pntsfield,  West 
Brookfield,  North  Adams  Junction,  East  Chat- 
ham. Chatham.  Van  Hoesen,  Newton,  Hollis- 
ton,  Metcalf's  Station,  Glenwood.  Barre  Plains, 
West  Ware,  Cheshire,  Cheshire  Harbo.-,  Maple 
Grove,  Adams,  Renfrew,  Zylonite,  North 
Adams,   Ghent  and   Claverack. 

Michigan. 

Officials  of  the  Wabash  Railroad  are  con- 
sidering the  construction  of  new  east-bound 
freight"  yard  at  Oakwood,  Mich.  A  round 
house  and  other  buildings  will  probably  be 
erected. 

It  is  reported  at  Mt.  Clemens,  Mich.,  that 
the  construction  work  will  be  commenced 
shortlv  on  the  proposed  railroad  from  De- 
troit to  Bad  Axe,  via  Mt.  Clemens.  A  great 
deal  of  the  right  of  way  has  already  been  se- 
cured and  the  company  has  been  incorporated 
with  a  capital  stock  of  $2,000,000.  Alexan- 
der  Riopelle,    Detroit.   Mich.,   is   interested. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
is  understood  to  lie  planning  to  let  contracts 
earlv  this  month  for  the  extension  of  its  line 
from  Crystal  Falls  to  Iron  River.  This  exten- 
sion  will  be  about  20  miles  long. 

Duluth  and  the  Ranges. 

BY    PETER    K.    ME.\GHER. 

®C  J.  A.  Morris,  of  the  firm  of  Morris  S: 
Shepard,  St.  Paul,  General  Contractors,  was  a 
caller  at  this  olifice.  He  stated  that  they  were 
bidding  on  considerable  work,  but  at  that  time 
were  not  sure  if  they  had  been  the  successful 
bidders  or  not.  After  leaving  here,  Mr.  Mor- 
ris wired  us  that  his  firm  and  J.  P.  Dougherty 
had  taken  75  miles  of  work  in  South  Dakota 
for  the  Chicago.  Milwaukee  &  St.  Paul  R.  R. 
Co..  estimated  yardage  about  8,000,000  cu.  yds. 
This  work  consists  of  about  one-third  steam 
shovel  work,  one-third  drag  line  work,  and 
one-third  grading  machine,  team  and  small 
car  work.  They  have  already  started  to  sub- 
let this  work,  and  at  this  writing  have  sub-let 
a  great  deal  of  it,  but  are  still  in  need  of  some 
team  outfits.  Any  sub-contractors  in  the  mar- 
ket for  work,  if  they  .address  this  office,  will 
receive  full  information.  Morris,  Shepard  and 
Dougherty  are  to  be  congratulated  on  landing 
this   contract. 

®H.  L.  Bartlett  &  Co.,  General  Contractors, 
were  awarded  a  $15,000  sewer  contract  by  the 
City  of  Ely,  Minn.,  and  will  start  on  the  same 
immediately. 

J.  M.  Pitblado,  representing  the  Minneapolis 
Steam  Machinery  Co.,  was  a  caller,  and  re- 
ports that  business  in  his  line  was  very  good. 

We  are  very  glad  to  report  that  Greer 
Thompson.  General  Superintendent  for  the 
Drake-Stratton  Co..  large  stripping  contractors 
in  this  vicinity,  has  entirely  recovered  from  his 
recent  illness.  He  is  still  in  California,  but 
is  expected  home  in  the  very  near  future. 

Andrew  Perrin  and  Carl  Hall,  of  Carl  Hall 
&  Co.,  Railroad  Contractors,  left  for  the  West 
to  look  over  some  railroad  work,  and  on  their 
return  stated  that  they  did  not  take  it.  The 
work  was  good  work,  but  they  got  track  of 
some  nearer  home  that  looked  better  to  them. 

Eugene  McGary,  formerly  of  the  firm  of 
Mitchell  &  McGary,  was  a  caller  and  stated 
that  he  was  fi,guriug  on  some  work,  and  ex- 
pected to  land  the  contract  in  the  very  near 
future. 

H.  J.  Cooper,  the  contractor,  was  a  caller 
here  this  week,  and  stated  he  was  not  doing 
anything  at  the  present  time,  but  was  figuring 
on  some  work,  and  expected  to  be  busy  verv 
soon. 

Robert  Kingston  Contracting  Co.  have  two 
steam  shovels  busy  on  an  ore  loading  con- 
tract for  one  of  the  large  iron  mines  at  Vir- 
.ginia.   Minn. 

John  Bergman,  the  contractor,  was  a  caller, 
and  purchased  some  equipment  and  stated  that 
he  has  already  started  on  some  county  road 
work  that  he  has  here,  and  is  also  figuring  on 
considerable   more  work. 

Construction  work  is  opening  up  here  with 
a  boom,  and  at  the  present  it  looks  as  though 
there  was  more  work  than  there  would  be  con- 


tractors in  this   section  to  at,. 
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are  fairly  plentiful  now,  bi 
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Brighton,     Ashland,     Westboro,       Worcester, 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Mississifi. 

Brewer,  Kelsey  &  Co.,  Qcago  | 
ported  to  have  acquired  th(|roperti  jnd 
chises  of  the  Jackson  StretiRailwjv  it 
Co.  of  Jackson.  j 

The  Fernwood  &  Gulf  PR,,  p  |)  j 
General  Manager,  FernwooiWiss  ,;„, 
to  have  purchased  of  W.  SF.  '   ;    J 
tiesburg,  all  right  of  way    ' 
12-miles  of  railroad  runnin ; 

The  distance  between  the  tni;:; ^ 

roads  is  about  30  miles  an^it  i<  i,  ,i., 
the   F^ernwood   &  Gulf  is  ■ - 
connecting  link. 

The   Pascagoula    Northt    , 
capitalized    at    $.545,000    ar.i.i:,  , 
from    Pascagoula,   Miss.,  t  J 
tion   on  the    Mobile,   Jack- 
R.  R.,  a  distance  of  42  mil.  , 
north    and    south.      Severabr.m  !;  ihk 
also    said    to    be    under   coiidvral'nr 
Dantzler,  Moss  Point,  Mis.W,  ,' 
New    Orleans,    La.,    and   I'C 
\la.,  are  promoters. 

It   has   been   announced  "at  : 
leans.  Mobile  &  Chicago  Rft., 
liy  the  Frisco  and  Louisvil'&  N 
have    work   commenced   shtK 
struction    of    a    physical    i 
from    Laurel,    ^Iiss,,    to 
the  latter  terminal  the  liiii 
the  Frisco  main  line  214  ii 
ham.     By  that  connection  1 
cure  another   line  into  ^h 
leans  which  will  be  of  gre, 
tion.     The  track,  it  is  sta 
pound  steel  rail  such  as  is 
part  of  the  line.     W.  F.  Ccii, 
is  President  and  General  Iina'.i 
O.,  M.  &  C.  R.  R. 

Missour 

The  Wabash  R.  R.,    A.  p. 
Chief  Engineer,  St.  Louis,  lo.,  i 
to  be  about  ready  to  award  iitn. 
track  work  in  Missouri  for^hkli 
appropriation  has  been  madi 

4'he    following     minor     ,pn'\ 
planned  by  the  Santa  Fe  S  ^"" 
of    Missouri:     Constructiiii 
aiui,  power  house  at  Duma 
of  $2,200  has  been  made  to 
ing  right  of  way  at  varion  i. 
tion  of  rock  drains,  ditch  c:iv..ti 
ing  drain  tile  near  Hart,  $i-'0  ' 
construction    and    pavemenuf   ' 
Leavenworth,  $.3,000. 

The   St.   Louis-Southwcst'i 
Ry.    has    filed    with    the    S 
Jefferson   City,    Mo.,   a  cer  >; 
tiie   capital   stock  of  tlie  ccpair 
(1110,000  to  $130,000,000. 

The  receivers  of  the  Kan^  Cir 
Orient  Ry.,  W.   W.  Colpitt  Cli^ 
Kansas   City,  Mo.,  have  su'iittf 
to  the  federal  judge  at  Kaas  i 
receivers'   certificates  amount;! 
for  improvements.     It  was  id  J' 
needed  to  complete  the  roa(ron| 
.\lpine,  Tex.,  thus  giving  thro.i'! 
sired   connection   with    the  'Ov.u 
R.   R.     The  present  plans  c  ii"| 
construction  work  in  Mexict  r  tl 
of  the  road  from  Wichita,  )"■ 
ceivership  lasts. 

4'he    Missouri    Pacifi-  R.'' 
notices  sent  out  to  the  stocl)!/ 
$11,600,000  to  expend  for  c;  yn^ 
habilitation  plans  this  year.    '<  " 
Missouri   Pacific  treasui?  al"'  ' 


let  recently. 
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ilHXt  iroiii  the  unexpended  bal- 
besidcs  jL'.OllO.UdO  wliicli  can  be 
u-  Gould  estate.  Hie  balance  is 
I  lor  bv  tlie  sale  of  bonds  ni  the 
,(XIO,  which  arc  secured  by  Uen- 
jide  stock. 
5t.  Louis  Items. 

BV  A.  1!.    KOKMl-. 

ing  has  taken  a  slice  of  Cameron, 
ovce's  grading  work  in  the  west 
y'    John  left  here  for  the  South 
ilit  on  to  this  piece, 
lu'pard  &   Dougherty.    St.    Paul, 

I  (he  work  on  the  Milwaukee 
-til   Dakota. 

i  Llewelling  are  new  people 
.me  in  the  contracting  business 
rst  contract  is  a  piece  of  steam- 
lat  they  secured  from  the  Webb- 
Co.  in  the  west  part  of  the  city. 
ord  &  Sons  of  Valoaraiso,  Ind.. 
the  Wabash  double  track  be- 
lief and  .-Mdvcrton,  O. 
MS.  were  awarded  the  contract 
■king  the  Wabash  K.  R.  between 
•oag.  111. 

S.  Jones,  the  boss  station  man, 
.1  the  station  work  from  W.  E. 

II  tlie  Wabash  R.  R.  near  Ramu- 

4  Scott  have  started  work  on 
and  ballasling  contract  on  the 
it   Great    Northern     R.     R.     in 

ilding  permit  for  the  new  Diesel 
;  for  the  construction  of  which 
Side  the  Municipal  .\ssembly  re- 
streets  and  alleys,  was  issued 
lie  permit  is  for  the  installation 
i  at  141  I'tah  St.  to  cost  $1,.5.J0 
;iuth  Second  St.  to  cost  $950. 
ce  shipped  a  l-")0  men  boarding 
ton.  Te.xas.  the  other  day.  Frank 
lard  the  men  for  Thompson  & 
e.ictensive  track-laying  and  bal- 
1  on  the  International  &  Great 
{. 

1  was  with  us  a  week.  Jack 
ng  for  work  for  his  l"j-team 
;s  idle  at  West  Frankfort,  111. 
uhle  in  finding  all  the  work  that 
lis  neighborhood. 

..ell  of  Joyce  Bros.   &  Bagwell 

Marianna.   Ark.      Bagwell    in- 

ihe  high  water    is    all   around 

!  c  and  they  have  a  20-team  outfit 

I  Democrat,  Ark. 

;ney.  Lane  Bros,  and  Carl   Cast 
tits  surrounded   by   high   water 
(,  Ark. 

live  us  a  hurry  up  call  the  other 
'y  West,  while  the  engine  was 
i|  water  at  the  depot  here.  Come 
';n,  but  stay  longer. 
:(tioR  of  a  19  story  Common- 
i<Co.  building  on  the  northeast 
'  '  y  and  Olive  St.  to  cost  ap- 
"",  is  reported  to  be  virtu- 
..  L.  Bertram  Cady,  a  tailor. 
It  Si5,000  to  surrender  his  lease 
.■  old  Third  National  Bank 
]y  1.  Eames  &  Young,  archi- 
Jt-leting  plans  for  the  building, 
>5S  high  as  city  ordinances  per- 
"  the  promoters  contemplate  raz- 
;si:  eight-story  building  and  to 
iij  ground  on  the  new   structure 

nj  &  Co.  of  Detroit,  Mich.,  w  rite 
(•■e  sub-let  all  of  their  work  on 
'\^-  in  Michigan. 

ff   nf  Co.stello  Bros,  was  in  town 

■ist  issue.    They  have  been 

ting  their  steam-shovel   on 

rk,  but  are  hard  at  work 

■n  the  Wabash  R.  R.   Have 

.1 

Vier,  receiver  for  the  .Alton. 
.(Peoria  R.  R..  thinks  $140,0llii 
■"  to  complete  the  electric  road 
■1'  operation  between  Alton  and 

1  filed  a  petition  in  the  Circuit 
•*"4sville  last  week  asking  permis- 


sion to  issue  recciver>  oititicates  to  raise 
money  to  complete  the  road.  J.  J.  Cummings 
of  Chicago  has  agreed  to  accept  the  certificates 
at  par  and  later  exchange  them  for  bonds  in 
the  reorganized  company  at  i'tl  cts.  on  the 
dollar.  Construction  work  must  be  delayed 
.'!!)  days  until  the  court  can  pass  upon  the  pe- 
tition, and  all  creditors  must  be  given  an  op- 
portunity to  tile  objections.  Wn  thousand  ties 
and  enough  rails  to  lay  :!  miles  of  tracks  are 
needed   to  build   the   line  into  Jerseyville. 

Heecher  Bros,  have  made  a  good  start  on 
their  Wabash  work  in  Illinois. 

Cameron.  Mc.Manus  S:  Joyce,  Clayton  Road, 
St.  Louis.  Mo.,  still  have  a  nice  piece  of  team 
work  left  that  they  will  let  at  a  good  price. 

Billy  Riddle  left  here  for  New  York  where 
he  is  going  to  work  on  the  subwav  for  Smith, 
Scott  &  Co.  L'ti.S  Bridge  St.,  New  York,  will 
be  his  address  until  further  notice. 

The  Wabash  R.  R.  announced  the  official 
si.gning  of  an  order  for  $2,00(»,tl00  worth  of 
steel  rails  to  be  used  in  its  new-  second  track 
construction  and  for  renewal  of  existing 
tracks.  The  order  amounts  to  approximatelv 
:Mi.{)m  tons,  or  nearly  l,llllO  carloads.  These 
new  rails  are  practically  all  90  lbs.  to  the  yard, 
and  will  be  used  on  the  lines  between  St.  Louis 
and  Chicago  and  a  part  of  the  western  division. 
The  Wabash  recently  ordered  about  twenty- 
five  new  heavy  passenger  and  freight  engines 
of  the  heaviest  type,  and  heavier  rails  to  carry 
them  and  the  new   equipment  are  necessary. 

1).  E.  Murphy  will  iinish  his  work  near 
Pana,  111.,  in  a  couple  of  weeks. 

The  Illinois  Traction  System  has  placed  an 
order  with  a  Michigan  Citv,  ind.,  firm  for  the 
construction  of  l-")0  freight  cars  of  various 
types ;  .^0  will  be  box  cars,  lb  .gondolas  and 
2b  cinder  .car_.  The  new  rolling  stock  will 
cost  about  $100,000. 

W.  S.  Mitchell  of  St.  Louis,  who  has  active 
charge  of  the  government's  work  on  the  rivers 
from  the  mouth  of  the  Missouri  to  the  mouth 
of  the  Ohio,  will  arrive  in  Cairo  -Saturday 
with  Cy  H.  ^liller,  an  expert  engineer,  who 
will  superintend  the  work  of  raising  and 
strengthening  the  Cairo  levees  to  a  (50-ft.  grade. 
The  Sycamore  St.  subway,  which  was  closed 
when  the  water  reached  the  •")"2-ft.  mark,  was 
opened  on  .April  '2.5th.  The  paved  street  to  the 
city  limits  is  covered  by  several  inches  of 
water  with  the  exception  of  a  short  space. 
One  hundred  thousand  sacks  placed  against 
the  flood  gates  at  the  subway  formed  a  bulk- 
head, according  to  City  Jailer  Lutz,.  who  su- 
perintended the  work.  The  interurban  service 
to  Mound  City  will  be  resumed  within  a  week. 

Montana. 

E.  .A.  Wickham  &  C..).,  Council  Bluffs.  Ja., 
have  30  miles  of  work  on  the  Great  Northern 
line  from  Moccasin  to  Lewistown,  Mont.,  and 
are  w-orking  two  steam  shovels  and  200  horses. 
They  can  use  a  few  more  outfits. 

The  Great  Northern  Ry..  A.  H.  Hogeland. 
St.  Paul,  Minn.,  has  engineers  in  the  field 
near  Collins,  Mont.,  surveying  a  proposed 
change  of  line  in  connection  with  the  erection 
of  a  large  steel  bridge  over  the  Teton  River 
to  replace  the  present  frame  trestle. 

New  York. 

The  New  York  Public  Service  Commission. 
First  District,  has  granted  the  Hudson  &  Man- 
hattan R.  R.  Co.,  J.  V.  Davies,  Chief  Engineer, 
3n  Church  St.,  New  York  City,  wdiich  operates 
the  Mc.Adoo  tubes,  an  extension  of  tiO  days, 
namely,  from  April  28th  to  June  28th.  1912. 
in  which  to  begin  work  upon  the  proposed  ex- 
tension of  the  Hudson  &  M;inhattan  R.  R. 
from  3-3rd  St.  to  the  Grand  Central  Station. 
Thirty-third  Streeet  is  now  the  northern  termi- 
nus of  the  Hudson  &  Manhattan  system,  and 
the  company  has  obtained  a  certificate  from 
the  Public  Service  Commission  for  an  exten- 
sion from  that  point  up  6th  Ave.  and  curving 
throu.ah  Bryant  Park  and  42nd  St.  to  the 
Grand  Central  Station.  It  is  estimated  that 
this  extension  will  cost  about  $5,000,000. 

The  Public  Service  Commission,  First  Dis- 
trict, of  New  York  City,  has  decided  to  re- 
open the  hearings  held  on  the  application  of 
the   Ocean   Electric   Ry.   Co.   for  the   approval 


of  a  proposed  extension,  about  a  mile  in 
length,  through  the  property  of  the  Neponsit 
Really  Co.  in  Belle  Harbor  and  West  Rock- 
away.  The  Commission  has  deferred  a  de- 
cision on  the  application  to  await  the  bcgin-= 
ning  of  proceedings  by  the  Board  of  Estimate 
and  .-Vpportionment  to  actpiire,  bv  condemna- 
tion, the  private  street  through  the  Neponsit 
Realty  Company's  property,  on  which  it  is  pro- 
posed' to   build  the   Belle  Harbor  extension. 

North  Carolina. 

Construction  work  is  under  way  on  a  rail- 
road to  extend  from  Canton  to  Sunburst,  and 
to  be  used  for  haulin.g  lumber  from  the  re- 
cently acquired  property  of  the  Champion 
Lumber  Co.  in  the  Sunburst  section.  Capt. 
James  Payne,  Waynesville,  N.  C,  is  in  charge 
of   the  construction   w'ork. 

North  Dakota. 

Cravens  &  Murphy,  St.  Cloud,  Minn.,  who 
have  a  grading  contract  on  the  Firtville-Drake 
cutoff  on  the  Minneapolis,  .St.  Paul  &  Sault 
Ste.  Marie  in  North  Dakota,  have  sent  a  crew 
of  men  under  W.  A.  Holleran  to  commence 
work. 

The  Great  Northern  Ry.  is  to  construct  a 
revision  of  the  main  line  this  season  between 
White  Earth  and  Tioga.  N.  Dak.  Ihe  re- 
vision is  about  .seven  miles  long  and  will  elimi- 
nate several  heavy  curves.  A.  Guthrie  &  Co., 
St.  Paul,  Minn.,  have  the  contract  and  are 
now  moving  their  nutfii  onto  the  work. 

Ohio. 

®The  North  Randall  Ry.  Co.,  mentioned  in 
our  last  issue,  has  awarded  the  contract  for 
constructin.g  its  3Vi-mile  street  car  line  to  H. 
A.  U'atter'son  &  Son,  919  Schofield  Bldg., 
Cleveland.  This  line  is  to  extend  from  the 
city  limits  of  Cleveland  at  Corlett  to  Randall. 
Jno.  Cannon,  Cleveland,  O.,  is  President  and 
H.  .\.  Watterson   is  Chief  Engineer. 

The  Springfield  &  Xcnia  Ry.  Co.  has  com- 
pleted surveys  for  a  lo-mile  extension  from 
Yellow  Springs  to  Dayton.  The  capital  for 
construction  has  not  been  secured  as  yet.  The 
Cleveland  Construction  Co.,  Cleveland,  O.,  is 
the  engineer.  Warren  Bicknell,  Cleveland,  O., 
is  President  and  M.  Ackerman,  Springfield, 
O.,   is   General   Manager. 

Right  of  way  is  now  being  secured  and  en- 
gineering work  is  under  wav  for  the  extension 
of  the  Stark  Electric  R.  R.,  F. .  L.  Mowry, 
General  Manager,  from  Alliance  to  Akron.  The 
extension  will  be  constructed  under  the  name 
of  the  .^kron-AIIiance  Short  Line  R.  R. 

Oklahoma. 

The  town  of  Cliecotali.  Okla.,  has  offered  a 
bonus  of  $10,000  to  secure  the  construction  of 
."11  extension  .to  the  Warner-Webber  Falls  R. 
R.   from  Warner  to  that  city. 

Oregon. 

It  is  reported  that  a  proposition  has  been 
submitted  to  the  citizens  of  North  Bend,  Ore., 
by  C.  J.  Millis,  -\ssistant  to  President  Sproule 
of  the  Southern  Pacific,  providing  for  the 
construction  of  a  line  to  that  place. 

The  Southern  Pacific  Ry.,  F.  L.  Burckhalter, 
District  Engineer,  Portland,  Ore.,  has  received 
bids  and  will  let  contracts  in  the  near  future 
for  a  branch  line  to  Fir. 

Pennsylvania. 

The  Chambersburg,  Greencastle  &  Waynes- 
boro Street  Ry.  Co.,  Geo.  B.  Beaver,  President, 
Waynesboro,  Pa.,  mentioned  in  our  last  issue, 
has  completed  surveys  for  its  projected  exten- 
sion from  Highfield,  and  it  is  probable  that 
the  construction  contracts  will  be  let  in  the 
near  future. 

The  Boroughs  of  Braddock  and  North  Brad- 
dock  have  passed  ordinances  for  the  elimina- 
tion of  grade  crossings  betw'een  the  two  places. 
The  ordinance  calls  for  the  eliminating  of  the 
Copeland  or  Fourth  St.  crossing,  a  60-ft.  tun- 
nel at  .Ajax  alley,  a  40-ft.  tunnel  at  Sixth  St. 
and  a  like  tunnel  at  Verena  St.,  a  foot-bridge 
at  Frazier  St.  and  a  foot  and  wagon  bridge  at 
Second  St.  The  improvements  wil!  cost  up- 
wards of  $150,000,  to  be   borne  by  the  Penn- 


4-  indicates  work  now  open  for  bids.     S  indicates  a  contract  let  recently. 
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sylvaiiia  R.  R.  and  the  ESoroughs  uf  Braddock 
and   Xortli   Braddock. 

Rhode  Island. 
A  bill  has  been  introduced  in  the  State  Legis- 
lature in  behalf  of  the  New  York,  New  Haven 
&  Hartford  R.  R.,  which  controls  the  trolley 
system  in  Providence,  asking  authority  for  the 
Union  R.  R.  Co.  of  Providence  to  issue  JH.dOO,- 
000  renewal  or  refunding  mortgage  bonds. 
South   Carolina. 

Work  has  been  completed  on  the  Harts- 
ville- Sumter  extension  of  the  South  Carolma 
Western  R.  R.  to  a  point  between  Lydia  and 
Bishopville.  It  is  believed  that  when  this 
line  is  completed  it  will  be  extended  from 
Sumter  on  to  Charleston.  S.  C.  J.  E.  Han- 
cock, Hamlet,  N.  C,  is  Vice  President  and 
General  .Alanager. 

South  Dakota. 

®.Morris,  Shepard  &  Uuugherty,  801  Globe 
Bld,g..  St.  Paul,  Minn.,  who  have  the  contract 
for  double  tracking  and  revision  of  line  be- 
tween Summit  and  .\berdeen,  S.  Dak.,  for  the 
Chicago,  Milwaukee  &  St.  Paul  Ry.,  as  noted 
in  our  last  issue,  will  sub-let  about  three-hfths 
of  the  work.  The  general  contract  involves 
about  3,000,000  cu,  yds.  of  earth  excavation. 
Some  good  steam  shovel  and  team  work  is  yet 
to  be   sub-let. 

It  is  believed  that  the  Chicago  &  Northwest- 
ern Railroad  Company  is  contemplating  the 
extension  of  its  line  from  Winner.  Tripp 
Count\,  S.  Dak.,  into  the  Rosebud  Reserva- 
tion. Mellette  County,  which  was  recently  giv-  . 
en  out  bv  the  government  as  homesteads. 

The  Chicago,  Milwaukee  &  St.  Paul,  wdiich 
recently  let  the  contract  for  grading  and 
double-tracking  the  line  from  .Aberdeen  to 
Summit,  S.  Dak.,  a  distance  of  7")  miles,  to 
Morris.  Shepherd  &  Dougherty  Construction 
Co..  St.  Paul,  Minn.,  has  also  authorized  the 
grading  for  a  double  track  between  Summit 
and   Mllbank,  a  distance  of  ■1-',  miles. 

Tennessee. 

Reports  from  the  flood  districts  along  the 
Mississippi  indicate  th.at  the  river  line  of  the 
St.  Louis  &  Iron  Mountain  R.  R.  south  of 
Memphis,  which  has  been  under  reconstruc- 
tion for  the  last  eight  months,  has  been  con- 
siderably damaged  for  a  distance  of  100  miles 
from  McGehee  to  Farriday  by  the  breaks  in 
levees. 

The  Tennessee  Railway,  Light  &  Power  Co. 
has  been  incorporated  under  the  laws  of  _the 
state  of  Maine  with  a  capital  stock  of  $70,- 
(Kin.OOO. 

The  Cumberland  Valley  &  Interstate  Ry.  Co.. 
projecting  a  line  the  route  of  which  passes 
through  Lafayette.  Red  Boiling  Springs,  Stan- 
ford. Hartsville,  Dixon  Springs  and  Carthage, 
has  negotiations  under  way  for  securing  the 
necessary  construction  capital.  Surveys  have 
not  been  made  as  yet.  W.  G.  Schamberger, 
Gallatin,  Tenn.,  is  President  and  Capt.  W.  H. 
Spradlin,  Gallatin,  Texas,  is  Chief  Engineer. 

Texas. 

©Robert  Malonc,  Lincoln,  Neb.,  has  been 
awarded  a  contract  for  betterment  work  on  the 
Rock  Island  between  Dalhart  and  the  Kansas 
line.  The  work  includes  grade  revision,  widen- 
ing and  reinforcing  and  some  grade  elevation. 

®The  following  have  sub-contracts  from 
Karner  Bros.  &  Co.,  Dallas,  Tex.,  for  grading 
work  for  the  Waco-Dallas-Corsicana  Interur- 
l>an  line:  M.  M.  Montgomery,  grading  be- 
tween Milford  and  Italy;  Pat  McCarty.  grad- 
ing between  Ennis  and  Palmer ;  S.  F.  Worley, 
work  near  Ennis ;  H.  W.  Byers,  four  miles 
from  Palmer  north ;  Jack  Collins,  five  miles 
from  Ennis  south;  Tom  Stanley,  from  Rice 
north,  and  J.  E.  Collins,  the  next  section  from 
the   Stanley  contract. 

.\  proposition  has  been  submitted  to  the 
citizens  of  Bryan,  Tex.,  providing  for  the 
construction  of  a  railroad  from  that  city  into 
the  Brazos  Bottom  for  a  bonus  of  $35,000.  ..\ 
committee  was  appointed  to  raise  the  amount. 
It  is  believed  that  work  will  be  started  shortly. 

.■\dvices  from  Yorktown,  Texas,  state  that 
the   engineers  of  the  Quanah,   Seymour.    Dub- 


lin &•  Rockport  R.  R.  have  completed  a  pre- 
limiiiar\  line  to  that  place,  intersecting  the 
San  .\ntonio  &  .Aransas  Pass  R.  R.  one-half 
mile  west  of  the  citv,  thence  on  to  Charco. 
L.  E.  Walker,  Dallas,  Texas,  is  president  of 
the  Qiianah,  Seymour,  Dublin  .S:  Kockport  Ry. 
Engineers  who  have  been  making  a  prelim- 
in:irv  survey  for  the  proposed  extension  of 
the  '  Orange  &  Northwestern  R.  R.,  from 
Newton  to  Hemphill,  have  completed  about  20 
miles  of  the  work  and  are  imw  working  m 
the  vicinity  of  Remlig,  Texas.  L.  Miller, 
Orange,  Texas,  is  President. 

It  is  rumored  that  the  Missouri,  Kansas  & 
Texas  Rv.  is  planning  to  build  a  connecting 
line  from  Waco,  Texas,  to  Trinity,  a  dis- 
tance of  about  130  miles,  to  connect  with  the 
•"Orphan"  line  operating  between  Trinity  and 
Colmesnell,  a  distance  of  75  miles.  It  is 
believed  that  if  this  improvement  is  pushed 
through  the  "Orphan"  line  will  be  extended 
from  Colmesnell  to  Beaumont,  7i)  miles,  giving 
the  M.,  K.  &  T.  a  through  line  between  the 
southeastern  portion  and  the  middle  Panhan- 
dle of  Te.xas.  .A..  A.  .\llen.  St.  Louis,  Mo.,  is 
General   Manager. 

The  Port  Bolivar  &  Iron  Ore  Ry.  Co.,  which 
has  completed  30  miles  of  line  from  Long 
View  to  Ore  City,  has  filed  with  the  State 
Railroad  Commission  an  application  for  per- 
mission to  issue  and  register  $150,000  of  im- 
provement bonds  to  be  used  for  extending  the 
line. 

It  is  expected  that  construction  work  will  be 
started  this  spring  on  the  projected  interurban 
iine  between  Dallas  and  Greenville  for  the 
East  Texas  Traction  Co.,  of  which  J.  W. 
Crotty.  Dallas,  is  Vice  President.  The  Mans- 
field 'Engineering  Co.,  822  Board  of  Trade 
Bldg.,  Indianapolis,  Ind.,  is  re-ported  to  have 
the   engineering   and   construction   contract. 

E.  P.  Turner.  Dallas,  has  applied  to  the  City 
Commissioners  of  Terrell  for  a  franchise  for 
the  operating  of  an  interurban  line  through 
Terrell.  The  proposed  line  would  go  from 
Dallas  to  'Terrell  and  thence  to  Tyler. 

The  Houston  Electric  Co.,  David  Daly,  ;\Ian- 
ager.  Houston,  Tex.,  has  about  completed 
right  of  way  matters  for  a  proposed  extension 
from  its  Harrisburg  line  to  the  district  between 
Port   Houston  and  the   Harrisburg  road. 

'The  following  minor  improvements  for  its 
line  in  'Texas  are  planned  by  the  -Santa  Fe 
System.  Track  changes  at  Fort  Worth,  ap- 
proximate cost  $8,o00 ;  drainage  and  sewer 
construction  at  Rosenberg.  $3.700 ;  construc- 
tion of  a  creosote  oil  tank  of  l,ni)u.000  gal.  ca- 
pacity at  Galveston,  estimated  cost  $11,300; 
improvements  for  machine  shops  at  Clebourne, 
drilling  deep  well  and  machinery  to  operate 
same  at  Sanger,  $10,(100;  construction  of  a 
creosoted  timber  viaduct  with  a  34-ft.  beam 
span  across  tracks  at  Allen  St.,  Fort 
Worth,  at  a  cost  of  $17,700 :  construc- 
tion of  a  general  office  building  at  Gal- 
veston for  use  of  railroads  having  offices  in 
Galveston,  at  a  cost  of  $-540,209.  Instructions 
have  been  given  to  purchase  flat  tie  plates  for 
use  as  follows :  Eastern  Oklahoma  lines,  $6,- 
300 ;  G.  B.  &  G.  N.,  $5,470 ;  G.  B.  &  K.  C,  $7,- 
768;  Cane  Belt,  $9,430;  Beaumont  division, 
$15,208;  Galveston  division.  $19,786;  Southern 
division,  $19,9.53;   Northern  division,  .$26,729. 

Utah. 

It  is  said  that  the  United  States  Mining. 
Smelting  &  Refining  Co.,  is  promoting  the 
construction  of  an  80-niile  railroad  from  the 
coal  fields  of  Eastern  Utah,  to  a  direct  con- 
nection with  the  Union  Pacific. 

.\  committee  of  the  Provo,  Utah,  Commer- 
cial Club  recently  went  to  Salt  Lake  City. 
Utah,  to  confer  with  W.  G.  Sharp  in  regard 
to  securing  the  Utah  County  terminal  of  the 
coal  road  to  the  Emery  County  fields.  R.  R. 
Irvine,  Jr..  Provo,  Utah,  was  a  member  of 
the   committee. 

Vermont. 

©Construction  work  is  to  be  completed  this 
fall  for  the  new  line  of  the  Boston  &  Maine 
R.  R.  (New  York,  New  Haven  &  Hartford 
Line)  from  Hinsdale,  N.  H.,  to  Brattleboro. 
The    line    will    be    eight    miles    long,    and    will 


be  single  track  construction  w 
bridge  masonry.  The  contract 
cu.  yds.  earth  and  rock  excav 


Au, 


.  doubl,.  ,,,.^ 
•luiies  iiijiiijii 


yds.  stone  masonry,  one  250-ft.  jidj, "  ,1' 
Ashuelot  River  and  one  1  ,O0iJ  hnj ,"" " 
the  Connecticut  River.  'I  he  ijbrool 
&  Rollins  Corp.,  tj  Beacon  St.,  oston  y,,. 
as  noted  previously  m  these  cltiiiK  U  , 
contract.  i     '    '"  "i 

Virginia. 

'The  Norfolk  Southern  R.  R.  is  as  vet  I 
nothing  definite  in  reference  ereclinn 
shops  at  West  Munden  near  Uli  Xm-„ii 
'1  he  company  has  purchased  alkliOacr.. 
land,  but  at  the  present  time  III  usp  ,,„?  ^ 
portion  of  this  property  on  whjnvi|n,.|' 
about  two  miles  of  freight  yartrach 

4'he   Tidewater  &  Western  IjR,^  f  jj  , 
'Talcott,  General  Manager,  Riclion!!  \',  i,, 
surve'-s  under  way  for  an  exir 
Rock  to  ^Midlothian  and  thenct  : 
'The  extension   would  be  aboiii'ii 
'This  company  at  present  is  opui  ,  w,,,! 
of  3-ft.  gage  line,  which  will  prali   ;„..,„ 
ard  gaged. 

Organization    of    the    Williaion  \  r,, 
Creek  R.  R.  Co.   (a  new  Norik  \  V,  -•. 
project)  was  completed  .April  lai, ,  ',;,,.,], 
and  officers  selected  as  follow    iiir-',,,. 
Jos.  I.  Doran,  Philadelphia,  Pa. A'  •   ,  m- 
dowell.     Philadelphia.    Pa.;    I '' 
Roanoke,   Va. ;    N.    D.   Mahcr.  ,,; 
Geo.    P.    Johnson,   Bluefield.  \  \ 
Bannon,   Portsmouth,   O. ;   W 
land,  Ky.     Officers — L.  E.  Johi 
Win.  G.  Macdowell,  First  Vici 
D.    Maher,   Second   Vice   Pres 
eral    Manager ;      T.    S.    Davan 
President  and  Traffic  Managii 
Secretary ;  Jos.   B.   Lacy,  Tre:i 
Coxe,   Comptroller:   Mr.  Jos. 
eral    Counsel ;    Chas.    S.    Clun 
Va..   Chief   Engineer.     This  r. 
tend    from    Williamson,   W.  \ 
mines  in  Pike  County,  Ky.,  an 
comi)leted,  including  its  brand' 
ty  miles  long.     It  will  cross  th 
Williamson   by   a    six-span  lin 
streams  by  sliort  span  bridges 
one  short  tunnel  on  the  lint, 
nect  with  the  Norfolk  &  Wcs: 
Williamson,  W.  Va.,  and  e.xti 
open    and    cultivated    valley   n  i 
with   good   alignment  and  gras.    i 
struction  of  this  railroad  will ;  con 
at  once  and  everything  possiblwill 
to  complete  it  by  January  1st,  '% 

Washington. 

'The    Seattle,    Kenwood   &  L;  i, 
Co.  has  been  incorporated  with  can' 
of  $400,000  and  proposes  to  coiiiiic' 
line   from   Seattle  to  the  Snnh  i- 
King- and  Snohomish  countit'  i 
ratoVs  are  Clyde  C.  Chittendeijtio  ^ 
Chittenden'. 

'The  Wenatchee  Valley  Ry.  C'  i 
has  been  incorporated  with  :i    ' 
.flo.OOO  and  proposes  to  oper,ii> 
tween   Chelan   and   Douglas  i    i 
merous   branch    lines.     J.   H.  : 
coma,    T.    Vermilya   of  Wenati 
Quigg  of  Wenatchee  are  trusts 

The  Board  of  Public  Works,  ;ai:i 
has    rejected    all    bids    receiver  or 
struction    of    the    municipal    b  "' 
from  Cedar  Falls  to  Camp  N" 
River   watershed. 

It  is  believed  that  the  ToppeiH.  ! 
coe  &  Western  R.  R.  will  b'^'j 
Fort  Sinicoe  in  the  Yakima  Vev  '  ■' 
present  season  Crews  are  a»^ 
final  grading  and  it  is  expectcdW'  ' 
be  laid  shortly. 

West  Virginia 

According  to  information  ^f' 
Fairmount,'W.  Va.,  track  la.virw" 
menced  shortlv  on  the  Rivesvi  < 
Buckhannon  &  Northern  R.  K.  I"/ 
be  done  ^vith  a  track  la.vi.nR  '^',  j, 
is  believed  that  the  line  will  him 
rolling  stock  by  June  1. 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


ENGINEERING  &  CONTRACTING 


OD 


Wisconsin, 
ikee  Electric  Railway  &  Light 
i-e  is  petitioned  to  build  an 
o' connect  Kenosha  with  Lake 
western  terminal.  Farmers  of 
.■  said  to  be  willing  to  give  land 

ipolis.  St.  Paul  &  Sault  Stc. 
i-ported  to  have  decided  to  Innld 
from  Amherst  Jiniction  to  Xcl- 

ted  that  Jefferson.  Wis.,  has 
011(1  toward  the  construction  of 
,1  Whitewater  to  that  place  and 
(•  line  are  already  under  way. 

Canada. 

now  under   way     tor     douI)U-- 

ranadian   Pacific   main    line   be- 

»er  and  Calgary,  a  distance   of 

This  is  one  of  the  most  ex- 

L'ments  undertaken  by  the  Cana- 


dian Pacific  since  thi-  a.rapleiion  of  the  main 
Imo,  and  will  involve  the  expenditure  of  mil- 
lions of  dollars  within  the  next  four  or  live 
years.  The  work  will  be  m  eliarge  of  f.  F. 
I'.iisteed.  with  headciuarter^  at  Kamloops.  B.  C. 

\\  ork  is  to  be  started  this  sninmer  on  the 
proposed  line  of  railway  from  Montreal  to  the 
mouth  of  the  Nottaway  River  on  (he  James 
Bay.  Preparations  are  now  being  made  to 
send  in  supplies  by  boat  so  as  to  begin  con- 
struction in  the  bay  lenniiius  as  soon  as  possi- 
l)lo.  F.  H.  Clergue.  Sault  St.  Marie.  Ont..  is 
interested. 

Surveys  are  under  wa\  for  the  projected 
line  of  the  Pacific  Great  ICastern  Ry.  Officers 
of  the  company  are  now  in  F.nglaiid  to  com- 
plete financial  arrangements  in  connection 
with  the  organization  and  construction  of  the 
railway.  This  road  is  to  connect  Vancouver 
with  Fort  George  on  the  Grand  Trunk  Pacific, 
n.  .\rcv  Tate.  Victoria.  B.  C.  is  \'ice  Presi- 
dent and  General  Counsel. 


Work  has  been  started  on  the  improvements 
of  the  Canadian  .\orthcrn  Railway  Company's 
vards  at  Saskatoon.  Sask.  The  cost  of  the 
work  is  estimated  at  $i.")0.(Ul(l. 

.According  to  the  report  of  the  Delegation 
of  the  Rcgina.  Sask..  Board  of  Trade,  which 
recently  returned  from  Winnipeg.  .Man.,  a 
new  railway  line  with  Regina  as  a  terminal 
point  will  be  constructed  by  the  Canadian 
.Northern  soon.  It  will  enter  the  Goose  Lake 
country  over  a  route  that  has  not  been  defin- 
itely fi.xcd.  The  new  line  will  join  the  Goose 
Lake  line  at  Rosetown.  but  the  terminal  will 
remain  at  Regina.  It  was  not  definitely  stated 
when  the  work  on  this 'line  would  be  com- 
menced. 

•  It  is  rumored  that  ofiicials  of  the  Pere  Mar- 
(|uette  R.  R.  are  investigating  the  condi- 
tion of  (he  roadbed  of  the  London.  Out.,  and 
Port  Stanley  line  with  a  view  to  rebuilding 
the  stretch  of  track.  VV.  K.  Tasker,  Port 
1  lufon.   Mich.,   is  Superintendent. 


IDGES— STEEL     AND      CONCRETE 


Alabama. 

meeting  of  the  Board  of  Rev- 
Ala.,  the  national  highway  and 
imi  was  taken  up  and  the  ex 
v><.000  for  the  construction  of 
the  highway  from  Eufaula  to 
.iiir  county,  .-Ma.,  considered. 
IS  been  deferred  until  the  June 

Arkansas. 

<.  &  Co.  has  let  the  contract  for 
MI  of  bridges  on  the  Waco- 
la  Interurban  Railway  to  .W. 
alvcrn,  .Ark.  The  award  in- 
.'Oii.lXHI  and  actual  construction 
iced  within  six  weeks.  There 
miles  of  trestle  work  and  11 
(wo  largest  structures  on  the 
ctcd  over  the  Trinity  and  Bra- 
it  come  under  the  above  con- 

California. 

f  County  Supervisors.  Fresno. 
[le  contract  for  the  construction 
[pan.  ■2-arch   monolithic   bridge 

>n  Canal  ditch  on  Bullard  -\ve. 
'll  at  5-.'.:Wo. 

Florida. 

.  (1    Construction    Co.,    Tampa, 

1  awarded  the  contract   for  the 

a  bridge  over  Trout  Creek  in 

'  near    Jacksonville,     Fla.,     at 

Idaho. 

I. da     County      Commissioners. 

'•  awarded  the  contract  for  the 
'  concrete  boxes  and  one 
'   Mangun    &   Son.    Boise, 

•  ■HIS  were  opened  .April  10. 

iit  for  the  construction  of  a 
'  r  the  St.  Joe  River  at  Cocur 
'ilias  been  awarded  to  Carscal- 
Jjr  d'.Mene.  Idaho,  at  $10,700. 
flitted  for  the  work  were  as 
did  Bridge  Co..  $17,,500;  Min- 
$ir..f>T.-):    O.    H.    Strattnn. 

Illinois. 

>>ig  corrections   are   applicable 

•  the  East  North  St.  bridge. 
I'l  noted  under  Bridges.  Steel 
■|'  our  last   issue:      Estimated 

I  s  given  at  102  cu,  yds.  while 
'.()  cu.  ,yds.  Estimated  rein- 
JJj  given  at  12.934  lbs.,  while  it 

'l 
d 


received  up  to  2  p.  m.,  Mav 

site,  about  (i  miles  north  o"f 

he  construction  of  one  rein- 

tq  bridge   to    be    built    between 

'^"unt   and    Beverlv,    Coun- 


ties of  Pike  and  .Adams.  Win.  .\1.  Huffman. 
.Acting  Clerk.  Baylis.  Illinois,  Seybold  Bridge 
—Span,  <)(!  ft.:  roadway,  lii  ft.;  height,  'in  ft.; 
wings.  1(1  ft.  Fsfimated  amount  of  concrete 
in  structure,  '.'dl.l  cu.  yds,;  reinforcing  steel. 
■  ili.L'l.'i  lbs.  Gravel  is  reported  to  be  avail- 
able at  8  cts.  per.  ton.  in  a  creek  bed  about  1 
miles  from  bridge  site.  Quality  not  known. 
Low  water  flow  about  •'!  ft.  deep  and  40  ft. 
wide;  high  water,  about  14  ft.  deep.  Stream 
bed  soft_  for  3%  ft.  Piles  will  probably. be 
needed  for  foundations  and  for  falsework. 
.\(>  present  bridge.  Nearest  railroad  station, 
liaylis  on  the  Wabash,  Work  to  be  completed 
on  or  before  September  1.  1012.  -More  de- 
tailed information  may  be  had  by  an  examina- 
tion of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission,  which 
may  be  seen  at  the  Town  Clerk's  otlice  or 
may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield.  Illinois. 

The  Board  of  Local  Improvements,  Rock- 
ford,  111,,  has  rcconiinende(l  that  the  contract 
for  the  construction  of  the  12th  St.  liridge 
over  Keith  Creek  be  awarded  to  Holm  Bros.. 
Rockford.  111.  Their  bid  was  $3,8(i0  for  bridge 
with  gas  pipe  handrails  and  $:l(i4o  w'itb  cement 
handrails.  Other  bids  received  were  as  fol- 
lows: W.  H.  Shons,  F'reeport.  $4,747.17:  Beck- 
strom  &  Bergenson.  $4.11.") ;  P.  J.  Peterson 
Bros.,   $4.2o0. 

J.  P,  St.  Cerny,  Village  .Attorne\-.  East 
Peoria.  111.,  recentlv  conferred  with  the  ofti- 
eials  of  the  T.  P.  &  W.  and  the  L.  E.  &  W. 
in  regard  to  having  culverts  and  bridges  in- 
st;illed  in  the  vicinity  of  East  Peoria, 

Indiana. 

^Bids  will  be  received  until  2  p,  m..  May 
8.  by  Board  of  Clinton  County  Coiniiiissiou- 
ers.  I'Vankfort.  Ind..  for  the  construction  of 
three  bridges.  C,  F,  Cromwell  is  County  .Au- 
ditor. 

•J«Bids  will  be  received  until  May  7.  by 
Ijoard  of  La  Grange  County  Commissioners, 
La  Grange.  Ind..  for  the  construction  of  two 
liiO-ft. :  one  40-ft. ;  two  24. ft.,  and  five  18-ft. 
concrete  and  iron  bridges.  C.  S.  Willard 
is    County    .Auditor. 

®The  Board  of  Madison  County  Connnis- 
sioners,  .Anderson.  Ind..  recently  let  the  con- 
tr.-.cts  for  the  construction  of  bridges  as  fol- 
lows: Elkhart  Bridge  &  Iron  Co..  Elkhart, 
Ind..  for  suoerstructnre  of  Pipe  Creek  bridge, 
at  $2,91.5;  Thomas  P.  Kelly,  Anderson,  for 
sub-structure  of  same  bridge,  at  $1,088;  John 
E,  Mason.  .Alexandria.  Ind,.  for  Clark-IIilli- 
goss  bridge,  at  $-5()l ;  Stony  Creek  bridge,  $561 ; 
concrete  floor.  County  Line  bridge,  $183;  ex- 
tension of  abutments  of  County  Line  bridge. 
$lo7;  floor  in  Lick  Creek  bridge.  $191  ;  floor  in 
Fall  Creek  bridge.  $UV,:  Thomas  P,  Kelly, 
abutments  for  Sugar  Creek  bridge.  $3n0.  J. 
B.  Benefiel  is  Countv  .Auditor. 


®The  Board  of  Hancock  County  Commis- 
sioners, Greenfield,  Ind.,  has  let  the  contracts 
for  the  construction  of  seven  bridges  to  the 
Greenfield  Bridge  Co.,  J.  .-A.  Parish.  Olvey  & 
I'-rown  of  Greenfield.  Ind.,  at  $8,500. 

®Thc  Board  of  Vigo  County  Commission- 
ers. Terre  Haute.  Ind..  has  awarded  the  con- 
tract for  the  construction  of  a  concrete  bridge 
in  Honev  Creek  township,  to  Joseph  P.  Peters, 
4"erre_  Haute,  Ind.,  R.  R.  No.  4.  at  $1,700,  W. 
(i.  Wallace  is  County  .Auditor.  Bids  w-cre 
opened  .April  20. 

Iowa. 

^Bids  will  be  received  until  1  p,  in,.  May 
8.  by  Board  of  County  Commissioners,  at  the 
ofiice  of  the  County  .Auditor,  Nevada,  la.,  for 
the  necessary  labor  and  material  for  the  con- 
struction of  one  75-ft.  arch  span  bridge;  one 
4-5- ft,  arch  span  bridge:  one  40-ft.  arch  span 
bridge  and  two  20- ft,   arch  span  bridges. 

The  Department  of  Streets  has  referred  to 
the  City  Council  of  Sioux  City,  la,,  the  peti- 
tion for  the  foot  bridge  over  Perry  Creek. 

Board  of  Greene  County  Supervisors,  Jef- 
ferson, la.,  has  ordered  plans  and  specifica- 
tions prepared  for  the  construction  of  a  new 
bridge  at  Eureka  Mill.  The  structure  as 
proposed  will  be  of  steel,  with  concrete  floor 
resting  on  reinforced  concrete  piers  and  ice 
breakers. 

J.  R.  Fhirrigan,  Vice  President  and  Gen- 
eral Manager  of  the  Des  Moines  City  Ry.  Co., 
has  reriuested  the  City  Council  of  Des  Moines, 
la.,  to  repair  the  First  St.  bridge. 

Kansas. 

®The  Missouri  Valley  Bridge  &  Iron  Co., 
Leavenworth,  Kan.,  has  been  awarded  the 
contract  by  the  Board  of  .Ada  County  Com- 
missioners, Boise,  Idaho,  for  the  construc- 
tion of  10  new-  steel  and  concrete  bridges 
,  over  various  rivers,  creeks  and  irrigating 
canals,  at  $25,995.  The  bridges  which  will 
be  built  by  the  Missouri  Valley  company  in 
accordance  with  this  contract,  the  location  of 
each  bridge  and  the  cost  of  construction  of 
each  is  as  follow's  :  Bridge  No.  1,  over  Dry 
Creek,  one  mile  north  of  Eagle,  $2,200.  Bridge 
.\o.  2,  over  Farmers'  Union  canal,  two  miles 
north  of  Eagle,  between  sections  32  and  33. 
township  5  north,  range  1  east,  $1,960.  Bridge 
No.  3,  over  Farmers'  Union  canal,  in  section 
32,  township  5  north,  ran.ge  1  east,  $2,280. 
Bridge  No.  4.  over  Willow-  Creek,  betwee" 
sections  8  and  9.  township  5  north,  range  1 
west.  $2.(>"20.  Bridge  No.  5,  over  Ridenbaugh 
canal,  betw-een  sections  17  and  18.  township  3 
north,  range  2  east,  $2,290.  Bridge  No.  6. 
over  Ridenbaugh  canal,  between  sections  21 
.-Mid  "22,  township  3  north,  range  1  east,  $2,000. 
Bridge  No.  7.  over  Ridenbaugh  canal,  north 
of  Perkins,  $2,000.  Bridge  No.  8.  over  Riden- 
bau.gb  canal,  betw-een  sections  20  and  21, 
township  3  north,  range  1  east.  $2,000.     Bridge 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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No.  9.  over  Ridenbaugh  canal,  in  section  24, 
township  3  north,  range  1  west,  $1,020.  Bridge 
Xo.  10.  over  the  west  channel  of  the  Boise 
River  on  the  Meridian  road  west  of  the  Main 
street  bridge.  $7,.500. 

®The  Board  of  Wyandotte  County  Com- 
missioners, Kansas  City,  Kan.,  has  awarded 
the  contract  for  the  reconstruction  of  the 
Kansas  Ave.  bridge  to  the  Kansas  City 
Bridge  Co.,  at  $112,750.  Bids  were'  opened 
April   20. 

<5>The  Clay  County  Commissioners.  Clay 
Center,  Kan.,  have  awarded  the  contract  to 
the  Leavenworth  Bridge  Co.,  Leavenworth, 
Kan.,  for  repairing  the  Air  Line,  Morgan- 
wile,  Clifton  and  Vining  bridges,  which  were 
damaged  by  the  ice  tliis  spring;  also  the  con- 
tract lor  a  new  bridge  over  Huntress  Creek  in 
Clay  Center  and  a  new  bridge  near  Oakhill. 

Maryland. 

•j«Bids  will  be  received  until  noon,  \Iay  9,  by 
Baltimore  County  Highway  Commission,  E.  S. 
Bosley,  secy.,  Towson,  Md.,  for  constructing 
20  reinforced  concrete  culverts,  reinforced  con- 
crete wall  and  three  reinforced  concrete  super- 
structures. 

Massachusetts. 

®Ti!e  Weymoulii  Hack  River  Bridge  Com- 
mission, J.  F.  Merrill,  Chairman,  Boston, 
Mass.,  has  awarded  the  contract  for  the  sub- 
structure of  the  Weymouth  Back  River  bridge 
to  John  Cashman  &  Sons  Co..  49  Cross  St., 
Quincy,  Mass..  at  $54,791.  The  work  will  in- 
clude "substructure,  guard  piers,  fenders  and 
approaches.  Bids  were  opened  at  the  office  of 
the  Harbor  and  Land  Commissioners,  131 
State  House,  Boston,  Mass.,  April  8. 

Michigan. 

The  City  Commissioners  of  Port  Huron, 
Mich.,  have  decided  to  accept  the  proposi- 
tion of  die  Osborn  Engineering  Co.,  Cleve- 
land, O.  to  prepare  plans  for  the  construc- 
tion of  the  proposed  new  Military  St.  bridge. 
It  is  expected  that  bids  for  the  work  will  be 
advertised  for  in  the  near  future.  E.  R.  Whit- 
more  is  City  Engineer. 

Minnesota. 

The  Great  Northern  Ry.,  John  .\.  Bohland, 
St.  Paul,  Minn.,  bridge  engineer,  has  made 
stirveys  for  a  concrete  trestle  bridge  near 
Cxo,okston,  Minn. 

As  the  result  of  soundings  recently  com- 
pleted by  City  Engineer  Andrew  Rinker,  Min- 
neapolis. Minn.,  he  has  recommended  the  con- 
struction of  a  reinforced  concrete  arch  bridge 
over  the  Mississippi  River,  passing  over  the 
southerly  end  of  Nicollet  Island. 

Mississippi. 

•{■Bids  will  be  received  until  8  p.  m..  May  G, 
by  city  clerk,  Vicksburg,  Miss.,  for  extending 
arch  on  Clay  St.  between  Third  and  Fourth 
North  Sts. ;  extension  of  arch  between  Linn 
and  Spring  Sts.  Plans  and  specifications  are 
on  file  with  city  engineer.  J.  J.  Hayes  is  mayor. 

Missouri. 

•J«Bids  will  be  received  until  1 :30  p.  m . 
May  7,  by  C.  E.  Jacoby,  Engineer  Drainage 
District  No.  3,  Carroll  County,  Carrollton, 
Mo.,  for  the  following  •  work :  Chrisman 
bridge,  between  section  31  and  section  32, 
Trotter  township,  75- ft.  steel  bridge,  with 
16-ft.  wooden  approaches;  also  70-ft.  wooden 
Howe  truss,  with  15-ft.  wooden  approaches 
for  same  site.  Ballard  bridge,  in  section  4, 
Wakenda  township,  75-ft.  steel  bridge,  with 
lo-ft  wooden  approaches ;  also  70-ft.  wooden 
Howe  truss,  with  15-ft.  approaches  for  the 
same  site.  Each  bid  must  be  accompanied  by- 
cash  deposit  of  $25,  or  a  certified  check  for 
the  same  amount. 

®The  Western  Bridge  Co.,  Harrisonville, 
Mo.,  has  been  awarded  the  contract  for  the 
constri'ction  of  concrete  bridges  across  Mud 
and  Washington  Creeks,  in  Douglas  Counties, 
The  cost  of  the  structures  is  $5,100. 

The  Citv  Council  of  Rockport.  Mo.,  has 
made  arrangements  for  the  construction  of  a 
steel  bridge  over  Rock  Creek  at  the  city  park 
entrance.    The  structure  is  to  rest  on  steel  and 


concrete  piers,  and  will  be  10  ft.  higher  than 
the  old  structure. 

Waddell  &  Harrington,  Consulting  Engi- 
neers, Kansas  City,  Mo.,  have  completed  plans 
and  specifications  for  the  viaduct  part  of  the 
West  Twelfth  St.  trafficwav  in  that  city  and 
the  Board  of  Public  Works  have  approved 
same.  The  viaduct  is  to  be  of  reinforced  con- 
crete and  2.205  ft.  in  length.  It  will  begin  at 
Libertv  and  Twelfth  Sts.  and  end  337  ft. 
east  of  Summit  St.  It  is  to  have  two  decks. 
The  upper  deck  will  have  a  grade  of  o  52-100 
per  cent,  and  a  roadway  30  ft.  in  width  for 
the  accommodation  of  horse-drawn  and  pow- 
er-operated vehicles.  North  of  this  roadway 
is  another  22-ft.  roadway  for  the  exclusive 
operation  of  srteet  cars.  There  is  also  a  side- 
walk 5  ft.  wide  for  the  use  of  pedestrians,  who 
will  gain  access  to  it  at  Santa  Fe  and  Twelfth 
and  Mulberry  and  Hickory  Sts.  The  lower 
deck  of  the  viaduct  will  have  a  grade  of 
3  15-100  per  cent,  and  a  roadway  30  ft.  wide. 
This  deck  will  be  used  by  horse-draw^n  ve- 
hicles and  will  begin  at  Hickory  and  Mulberry 
Sts.  and  end  at  tlie  new  Bluff  St  diversion  and 
connect  with  north  and  south  outlets,  the 
former  by  way  of  Sixth  St.  and  the  latter  by 
wav  of  Seventeenth  St.  The  estimated  cost  of 
the"  viaduct   is  $GGO,000. 

Montana. 

Commissioners  of  Cascade  County,  Great 
Falls,  Mont.,  and  of  Teton  County,  have  de- 
cided upon  the  construction  of  a  bridge  over 
Sun  River  at  Simms  and  the.  contract  for  the 
work  will  proljably  be  let  within  a  short  time. 

Nebraska. 

^Bids  will  be  received  until  May  7,  by 
Keya  Paha,  County  Clerk,  Springview,  Nebr., 
for  the  construction  of  two  new  bridges  over 
the  Niobrara  River,  to  be  known  as  the  Cams 
and  McCulley  bridges. 

•J"Bids  will  be  received  until  noon,  May  25. 
1912,  at  the  County  Clerk's  Office  in  Wahoo, 
Saunders  County,  Nebr.,  for  the  construction 
of  two  bridges  across  the  Platte  River,  one  to 
be  located  at  a  point  about  one  mile  south  of 
the  City  of  Fremont  at  the  location  of  the  old 
wagon  bridge,  and  the  other  is  to  be  located 
one  mile  southeast  of  the  town  of  North 
Bend,  at  approximately  the  same  location  as 
the  present  wagon  bridge.  Bids  on  the  above 
bridges  will  be  received  as  follows :  North 
Bend  Bridge :  One  high  truss  steel  bridge, 
approximately  1,400  ft.  long,  all  as  per  plans 
and  specifications.  Fremont  Bridge:  One  high 
truss  steel  bridge,  appro.ximately  1,400  ft.  long, 
and  repairs  of  present  steel  spans,  all  as  per 
plans  and  specifications.  Bids  may  be  sub- 
mitted separately  on  either  bridge.  All  bids 
must  be  sealed  and  accompanied  by  cash  de- 
posit or  certified  check  for  $1,000.  All  certi- 
fied checks  to  be  made  payable  to  Mr.  J.  D. 
Frahm,  County  Clerk  of  Saunders  County. 
Copies  of  plans  and  specifications  may  be  had 
upon  application  and  payment  of  $5.00  at  the 
office  of  D.  D.  Price.  State  Engineer,  Lincoln, 
Nebr. 

^Bids  will  be  received  until  noon.  May  29, 
1912.  at  the  County  Clerk's  Office  in  Scotts 
Bluff  County,  Gering,  Nebr.,  for  the  construc- 
tion of  one  birdge  with  earth  approaches  and 
fills  across  the  North  Platte  River,  to  be  lo- 
cated about  one-half  mile  north  of  the  town 
of  McGrew  on  the  Main  street  of  said  town. 
Bids  will  be  received  for  the  above  bridge  on 
n.Uernate  designs  as  follows :  McGrew 
Bridge:  First — One  reinforced  concrete  gir- 
der bridge,  composed  of  33  ft.  spans,  approx- 
imately 800  ft.  in  length,  all  as  per  plans  and 
specifications.  Second — One  reinforced  con- 
crete arch  bridge,  composed  of  50  ft.  spans, 
appro.ximately  800  ft.  in  length,  all  as  per 
plans  and  specifications.  Earth  fills  on  the 
ends  to  be  made  .aboirt  2,400  ft.  total  length, 
containing  approximately  23.000  cu.  yds.  of 
earth.  Surfacing  with  gravel  six  inches  deep 
will  he  made  over  the  roadway  of  bridge  and 
16  ft.  wide  on  all  fills,  being  approximately  900 
cu.  yds.  of  gravel.  Bids  may  be  submitted  sep- 
arately on  the  bridge,  earthwork  and  surfac- 
ing. All  bids  must  be  sealed  and  those  on 
the  bridge  or  the  entire  project  complete  must 


be   accompanied    b\ 
check  for  $1,000.00, 


cash   depoi  or  ,-..■ 
.  Rids  on  eh  «. 

surfacing  to  be  accompanied  bb<h 
or  certified  check  for  $20O.  All  i|iiL,^ 
to  be  made  payable  to  Mr.  J.j  p|;. 
County  Clerk  of  Scotts  Bluff  Lj 
of  plans  and  specifications  maiielj-: 
application  and  payment  of  $.j.i,,  ,f  ' 
of  D.  D.  Price,  State  EngineTr,  „  o„  {■? 
®The  Standard  Bridge  Co.,  SV''' 
has  been  awarded  the  contractfor  I'h 
struction  of  two  steel  bridges  cjr  t\,J^'!!' 
River  by  Commissioners  of  Dot  a„d  s^ 
ders  Counties.  One  at  Fremont  ill  c,-,,,S. 
000  and  another  at  North  BendJUcw  «s'' 
(1(1(1  I     "-WW, 

©Supervisors  of  Dodge  and  Ujr-.  - 
ties  ai  a  recent  meeting  at  Fretijit.  v 
the  contract  for  the  construction," 
brid.ges    to   the     Standard   Bri-. 
structure  will  span  the  Elkhor; 
county  line  and  the  otlier  over 

New  York. 

4*Bids  will  be  received  until 
by  Alto  Construction  Co.,  Holl  : 
Y.,  for  the  construction  of  gate 
concrete   bridges.     Located  at    - 
N.  Y.,  one  mile  from  railroad :  j 
earth,  4,000  cu.  yds.  rock,  l.Onn 
Crete,    8,000    lbs.    reinforcement 
gatehouse,   lump   sum.     Official 
will  be  found  elsewhere  in  this  i 

®.\dvices  from  Oswego,  N.  V 
Groton  Bridge  Co.  has  been  aw 
tract  for  the  construction  of  a  1 
hydraulic  canal  at  the  foot  of 
St.     The  contract  price  was  $1 : 

Plans   have  been  completed, 
for  the  construction  of   the     (i 
Dominnick  St.  bridge  at  Ronit, 
is  expected  that  the  contract  f'li 
tion  will  be  let  about  the  first  > 

Through  the  efforts  of  the  oft; 
daga  and  Oswego  Counties,  .\i 
probable  that  bids  will  be  recei\ 
the  construction  of  a  new  b: 
Oswego  River  at  Phoeni.x,  K 
the  two  counties  and  the  towi 
and  the  town  of  Schroeppel  sli 
pense,  which  will  be  approxiip 
The  bridge  spans  the  Oswego  Ri 
comes  a  part  of  the  barge  can 
tion  of  the  bridge  over  the  cai. 
to  be  paid  for  by  the  state.  It  i 
pensive  part.  The  bridge  is  ti 
bascule  type,  each  of  the  twr 
tions  being  70  ft.  wide,  making 
ft.  The  state  will  also  build  tv. 
install  machinery  and  put  in  ' 
abutments  for  the  movable  st 
parts,  it  is  estimated,  will  cos: 
Over  all  the  bridge  will  have  a  1 
tie  vnqxp  than  700  ft.  Severa! 
ments  were  constructed  last  yc; 
$17,000.  The  contracts  to  be  i, 
the  state's  portion  and  the  i' 
superstructure  to  be  oaid  for  h\ 
counties.  Frank  E.  Bogardus,  S. 
is  Highway  Superintendent 
Count\-. 

North  Dakota, 

^■Bids   will  be   received  until  P 
2ii.  bv  Board  of  County  Comnn- 
office  of  F.  F.  Vaughn.  Countv 
do,  N.  Dak.,  for  tlie  constructi"; 
steel  and  concrete  bridges.     .A 
for  $500  must  be  filed  with  eac  ''■ 

•{•Bids  will  be  opened  at  lU  a 
the  construction  of  a  one-spa  ' 
frame  bridge  for  Stark  Counw  ; 
is  to  have  an  18-ft  roadwa>  ' 
floored  with  3-in.  plank.  It  will  ■; 
high  abutments.  W.  R.  Yeigd. 
Dsk.,  is  Engineer. 

®Jardine  &  .Anderson,  Fargo, 

been   awarded   the  contract  for  c 

tion  of  the  necessarv  bridges  in  r; 

County,  N.  Dak.,  during  the  cnni; 

Ohio. 

.{•Bids  will  be  received  until  r^' 
bv  State   Board  of  Public  \\  "r 
d..  for  the  reconstruction  of  W ' 
vert,  Fry's  Valley  Culvert,  Ston  t. 


I:-^ 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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av  at  Lock  No.  15.  repairs  to  Or- 
iuct  repairs  near  Lock  No.  22,  Port 
n  and  Trenton,  all  in  Tuscarawas 
cton  Counties  on  the  Ohio  Canal. 
Her  is  Chief  Engineer  of  the  Board, 
llowing  contracts  have  been  let  by 
ounty  Commissioners,  aiillicothc, 
lairing  the  river  bridge  at  Bridge 
lirture  to  S.  Remick.  Findlay,  O., 
.iiperstructure  to  Capital  Constnic- 
■.ilumbus.  O.,  at  $-58(i:  flooring  to 
Construction  Co..  at  $-5,200.  R.  D. 
i<  Countv  .Auditor, 
unty  Commissioners,  Youngstown, 
t  the  contract  for  the  construction 
t  Lowellville  bridge  to  C.  F.  Schie- 
XI 

!hat  the  City  Council  of  Spring- 
contemplating  the  construction  of 
or  the  Big  Four  tracks  at  Belmont 
lat  the  proposition  may  be  taken 
uture.    M.  J.  Bahin  is  Cit\-  Engi- 

ity   Commissioners.    Youngstown. 

-.ed  resolutions  to  ask  bids  for  the 

the  floor  of  the  west  span  of  the 

■  -   Sridge    over    the    Mahoning 

St..  Brier   Hill,  culverts   for 

_-:ate  aid   and   pipe    for   Early 

ements. 

Oregon. 

jnty   Court,    .Astoria.    Ore.,    has 

tract  for  the  construction  of 

\  er  Big  Creek  near  Knappa 

...  Uridge  &  Iron  Co.,  Portland, 

ftj.    The  structure  will   have  an 

ilh  approaches  102  ft.  in  length. 

;imittec  of  the  City  Council,  Sa- 

is  employed  engineers  to  inspect 

ilge  over  the  Willamette  River  at 

Pennsylvania. 

■•in  County  Commissioners,  Har- 

let  the  contract  for  the  con- 

iii;  arch  bridge  over  Clarks 

.die  Pa.xton  township  to  Nelson 

.  Chambersburg.  Pa.     Bids  were 

:  12.    D.  F.  Lebo  is  County  Clerk. 

irens  &  Co..  Reading,   Pa.,  have 

(1  the  contract   by   D.    K.    Hoch, 

oiler,  Reading.   Pa.,    for   repair- 

=  Sridge,  over  Monocacy  Creek. 

was  $470. 

th  Co.,  Chambersburg,  Pa., 

-rded  two  contracts   by   D.   K. 

;     Controller.   Reading,    Pa.,    one 

I  uction  of  a  new  bridge  in  Cen- 

lip  at  $2,r>01,  and  the  other  for 

;  at  $2,444.      Bids    were    opened 

'mtroller  D.  K.  Hoch.  Reading, 
ihe  contract  for  furnishing 
ilooriiig  of  Lancaster  .\ve. 

.  D.  B.  Rentschler   Lumber   Co., 

I ..  at  $29.44  per  M. 

'  ■  ■•    for   the    construction    of    a 

'se    over    the    Iron    Stone 

.  jownship  has  been  awarded 

1  ii.  County  Controller.   Reading. 

::i-King    Construction      Co..    "08 

v.,  Philadelphia,   Pa.,   at   $.5,112. 

»  has  been  awarded  by  the  Bor- 

Pa.t  to  the  Nicoia  Building 

'lurgh,    for    constructing   a 

lie  viaduct.  .500  ft.   long  and 

1  Reed  .-Vve.  in  Monessen,  ac- 


cordmg  to  plans  and  specifications  of  Chester 
&  Fleming,  Consulting  Engineers,  Pittsburgh. 
Pa.  Main  arch  span  is  1.50  ft.  and  floor  of 
bridge  is  100  ft.  above  valley  below.  Bridge 
will  connect  two  important  residential  dis- 
tricts in  this  Borough  and  is  designed  for 
street  car  service. 

©Commissioners  of  Chester  County,  West 
Chester,  Pa.,  have  awarded  the  contract  for 
the  construction  of  the  new  stone  bridge  over 
White  Clay  Creek,  .\vondalc.  Pa.,  to  D.  E. 
O'Connell  &  Son,  Londonnrove  township,  at 
$2,399. 

The  Carbon  County  Commissioners.  Maucli 
Chunk,  Pa.,  have  decided  to  rebuild  the  Mauch 
CJumk-East  Mauch  Chunk  bridge  over  the  Le- 
high River.  The  cost  of  the  work  is  estimat- 
ed at  about  $40,000. 

The  special  bridge  committee  has  recom- 
mended that  the  City  Council  of  Wilkes-Barre, 
Pa.,  award  the  contract  for  repairing  the 
South  St.  bridge  to  Charles  .V.  Neeld  Con- 
struction Co.,  Pittsburgh.   Pa.,  at  $13.4(!I. 

City  Council  of  Chester.  Pa.,  at  a  recent 
meeting  took  up  the  matter  of  building  a 
bridge  over  Chester  River  at  Fifth  St.  Noth- 
ing definite  has  been  decided  as  yet.  B.  G. 
Ladomus  is  City  Engineer. 

It  is  reported  that  plans  and  specifications 
have  been  prepared  by  engineers  of  the  Jer- 
sey Central  Railroad  and  are  on  file  at  the  of- 
fice of  the  Traction  Co..  .\shley.  Pa.,  for  the 
construction  of  a  new  bridge  over  the  .Ashlev 
planes  along  Main  St.  The  structure  will  be 
of  steel  girder  type,  resting  on  concrete  foun- 
dation, and  will  be  68  ft.  in  width. 

It  has  been  recommended  that  the  County 
Commissioners,  Wilkes-Barre.  Pa.,  take  up 
the  matter  of  constructing  a  bridge  over  the 
Susquehanna  River,  connecting  the  borough 
of  Nanticoke  with  the  town  of  West  Nanti- 
coke. 

Rhode  Island. 
4*Bids  will  be  recoivcd  until  1  p.  m..  .May  S. 
by  Ovila  Dulude.  chairman  of  Committee  on 
Streets  and  Bridges.  Woonsocket,  R.  I.,  at  the 
office  of  the  city  engineer.  F.  U.  Mills,  for  the 
construction  of  a  reinforced  concrete  arch 
bridge  and  appurtenances  on  Bernon  St., 
Woonsocket.  R.  I.  A  certified  check  for  $-500 
must  be  filed  with  each  bid. 

The  Special  Committee  on  the  Rhode  Isl- 
and Stone  Bridge  in  the  report  submitted  to 
the  Senate,  Providence.  R.  I.,  recommended 
the  appropriation  of  $70,000  for  the  purpose  of 
reconstructing  the  bridge.  George  B.  Francis 
is  Consulting  Engineer  for  the  committee. 

South  Dakota. 

®The  Board  of  County  Commissioners,  Rap- 
id City,  S.  Dak.,  has  let  the  contract  for  the 
construction  of  two  bridges  over  the  Chey- 
enne River  to  the  Hennepin  Bridge  Co.,  ifin 
neapolis.  Minn.,  at  $43,000.  One  structure  will 
be  located  at  Wasta  and  the  other  at  Creston, 
S.   Dak. 

Tennessee. 

^According  to  advices  from  Shelbyville, 
Tenn.,  the  County  Court's  Special  Brid.ge 
Committee  has  awarded  the  contract  for  the 
construction  of  a  70  ft.  reinforced  concrete 
liridge  at  Bell  Buckle  and  an  80-ft.  steel  bridge 
ever  Sugar  Creek,  to  B.  S.  Oldham  Bridge 
Co.,   Murfreesboro,  Tenn. 

Texas. 

•|«The      Lavaca        County      Commissioners' 


Court,  Hallettsville,  Texas,  will  receive  bids 
until  May  17,  for  the  construction  of  an  iron 
bridge  over  the  Lavaca  River,  between  Wit- 
ting and   Moulton. 

Utah. 

•J«Bids  will  be  received  until  2  p.  ni..  May  10, 
by  State  Road  Commission,  321  Felt  Bldg., 
Salt  Lake  City,  Utah,  for  the  necessary  steel 
and  iron  and  all  shop  labor  incident  thereto 
for  the  following  bridges :  One  G2  ft.  steel 
pin  connected  truss  span  over  Sevier  River, 
Sevier  county,  Utah;  one  52  ft.  steel  riveted 
truss  span  over  Sevier  River,  Sevier  county, 
Utah ;  one  30  ft.  steel  riveted  truss  span  over 
north  fork  of  Dry  Gulch,  Wasatch  county, 
L'tah ;  one  1!<  ft.  1  beam  span  over  Meads 
Wash.  Carbon  county,  Utah ;  one  18  ft.  1  beam 
span  over  Willow  Creek  Wash,  Carbon  coun- 
ty, Utah ;  one  Iti  ft.  I  beam  span  over  Cloudy 
Well  Wash,  Carbon  county.  Utah ;  one  12  ft.  I 
beam  span  over  Horsley  Wash,  Carl>on  county, 
Utah.  Caleb  Tanner  is  secretary  State  Road 
Commission.  W.  D.  Beers,  state  road  engi- 
neer. 

®The  Midland  Bridge  Co.,  Kansas  City. 
Mo.,  has  been  awarded  a  contract  through 
the  Western  representative.  .M.  E.  Idle,  401 
.New  House  Bldg.,  Salt  Lake  City,  for  re- 
moving the  old  bridge  and  constructing  a 
new  steel  girder  bridge  over  the  Cottonwood 
Creek.  The  contract  price  was  $1,4-33.  JI.  Z. 
Witchcr,  Salt  Lake  City,  is  County  Clerk.  Bids 
were  opened  .April  16. 

City  Commissioners  of  Salt  Lake  City. 
Utah,  have  decided  to  have  the  Denver  &  Rio 
Grande  R.  R.  build,  at  once,  two  steel  or  con- 
crete viaducts  over  its  tracks  at  Fourth  and 
Seventh  South  Sts.  The  viaducts  will  each 
be  between  700  and  800  ft.  long;  that  on 
Fourth  South  St.  to  have  a  driveway  28  ft. 
wide  and  to  have  walks  on  each  side  for  pe- 
destrians 6  ft.  wide:  that  on  Seventh  South 
St.  is  to  have  a  36-ft.  driveway  and  walks  on 
each  side  li  ft.  wide.  The  driveways  must  be 
paved  either  with  asphalt  or  creosoted  wood 
blocks.  Both  structures  must  be  started  with- 
in 1)0  days  from  the  date  of  the  passage  of 
the  ordinance,  and  must  be  finally  completed 
for  acceptance  by  the  city  within  eighteen 
months  from  the  time  of  passage  of  the  ordi- 
nance. 

Wisconsin. 

•J'Bids  will  be  received  until  2  p.  m.,  Mav 
1.  by  Board  of  Grant  County  Commissioners, 
Lancaster,  Wis.,  for  the  construction  of  a 
concrete  bridge  at  the  site  known  as  the 
Rasque  bridge. 

•J'Bids  will  be  received  until  10:30  a.  m., 
May  1,  by  Board  of  County  Commissioners, 
Olaf  Hoffland,  Chairman,  Lancaster,  Wis.,  for 
the  construction  of  a  concrete  bridge  at  the 
site  known  as  the  Brindley  bridge. 

Canada. 

•f-Bids  will  be  received  until  noon,  Mav  17, 
by  commissioners  of  Saskatoon,  Sask.,'  for 
furnishing  the  necessary  labor  and  material  for 
the  construction  of  the  superstructure  of  the 
23d  St.  subway.  Further  information  may  be 
obtained  of  W.  L.  MacKenzie,  bridge  engineer. 
Canadian  Pacific  Ry.,  Winnipeg.  Man. ."or  of 
G.  T.  Clark,  city  engineer.  Saskatoon. 

It  is  rumored  that  plans  are  under  consid- 
eration for  the  construction  of  a  high  level 
bridge  over  the  Don  River  and  the  continua- 
tion of  Pape  .Ave.,  Toronto,  Ont. 


JADS,     STREETS     AND     PAVEMENTS 


Alabama. 

«  received  until  1  p.  m..  May 
le  County  Court,  Athens.  Ala., 
:tion  of  approximately  7  miles 
A  certified  check  for  $400 
th  each  bid.  Profile  and  speci- 
seen  at  the  office  of  the  Pro- 
\thens  or  in  the   State   High- 


way offices  at  Montgomery.  .Ala.     W.  S.  Kel- 
ler is  State  Highway  Engineer. 

•{•Bids  will  be  received  until  11  a.  m..  May 
21.  by  Jackson  Count>-  Commissioners,  Scotts- 
boro,  Ala.,  for  grading,  drainin.g  and  surfac- 
ing with  macadam  2.7  miles  of  State-aid 
road :  also  for  grading  0.7  miles  of  county 
road.  W.  S.  Keller.  Alontgomery,  .Ala.,  is 
State    Highway    Engineer. 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


^•Bids  will  be  received  until  8  p.  m.,  Mav 
fi,  by  Cit>-  Council,  .Attalla,  Ala.,  for  the  con- 
struction of  400  sq.  yds.  of  concrete  sidewalks. 
100  sq.  yds.  of  concrete  driveways  and  3,70o 
lin.  ft.  combination  curb  and  gutter.  J.  E. 
Johnson  is  City  Gerk. 

Arkansas. 

^•Bids  will  be  received  until  2  p.  m..  May 
15.   bv    Board    of    Improvement,   at   the   office 


ENGINEERING     &     CONTRACTING 


Vol.  XX}J 


of  C.  M.  Philpot,  County  Judge,  Pine  Uluff, 
Ark.,  for  resurfacing  with  bituminous  ma- 
cadam or  concrete  (penetration  or  mi.xing 
method)  appro.ximately  ^o.oOo  sq.  yds.  of  old 
gravel  roadway.  .\  certified  check  for  $."]II0 
must  be  filed  with  each  bid. 
California. 

®The  Board  of  Public  Works  of  Los  An- 
geles, Cal.,  has  awarded  the  contract  for  pav- 
ing and  improving  Pasadena  .-^ve..  from  San 
Pasqual  .A.ve.  to  Piedmont  Ave.,  and  parts 
of  other  streets,  aggregating  a  stretch  of  half 
a  mile  and  a  few  hundred  feet  more  of  thor- 
oughfare, with  gutters  and  curbs,  asplialtum 
pavement  in  part  and  vitrified  lirick  on  the 
slopes,  to  Fairchild-Gilmore-Wilton  Co.,  at 
$;30,9r)O,  Other  bidders  were  Barber  .\sphalt 
Co.,   $::!7.041,  and    Benjanmi   F.   Ford,  $88,:W(). 

®Clark  &  Henery  Construction  Co..  of  Oak- 
land, Cal.,  has  been  awarded  the  contract  for 
paving  a  portion  of  East  8th  St.,  and  Fair- 
mount  Blvd.,  bv  the  Citv  Council  of  Eugene, 
Ore. 

The  City  Council  of  Marysville,  Cal,  has 
under  consideration  the  paving  of  a  nuniber  of 
the  principal  streets  in  the  city,  including  oth 
Ave.,  which  will  be  a  part  of  the  state  high- 
way. 

■'  Colorado. 

4*Bids  will  be  received  until  11  a.  m..  May 
8,  by  Board  of  Public  Works,  Denver,  Colo., 
Henry  Read,  President,  for  furnishing  the  nec- 
essary labor  and  material  for  surfacing  the 
roadway  areas  of  Alarion  St,  Parkway  surfac- 
ing district. 

District  of  Columbia. 

•J'Bids  will  be  received  until  11  a.  m..  May 
27,  by  Maj.  H.  L.  Pettus,  Depot  Quartermas- 
ter, Washington.  D.  C,  for  constructing  com- 
plete gutters  at  Walter  Reed  general  hospital, 
Takoma    Park. 

Florida. 

^Bids  will  be  received  until  '1  p.  m.,  .May 
7,  by  Commissioners  of  Pulilic  Works,  Tampa, 
Fla.,  for  furnishing  20,000  lin.  ft.  granite 
curbing  and  140  corners  of  6-in.  radius.  D.  B. 
.McKay  is  Chairman.     Allen  Thomas  is  Clerk. 

4«Bids  will  be  received  until  2  p.  m..  May 
7,  by  Commissioners  of  Public  Works,  Tampa, 
F'la.,  for  furnishing  1,000,000  paving  Ijricks 
to  be  inspected  in  Tampa  and  delivered  with- 
in 30  days,  not  less  than  200,0(10  monthly. 
D.  B.  McKay  is  Chairman  of  the  Commis- 
sioners. 

Georgia. 

^Bids  will  be  received  until  4  p.  m..  May 
7,  by  City  Council,  Augusta,  Ga.,  for  furnish- 
ing all  materials,  tools  and  labor  and  con- 
structing complete,  approximately  30,(100 
sq.  yds.  of  street  paving  (jn  r2th  St.. 
from  Broad  St.  to  Milledgevillc  road,  on 
Telfair  St.,  from  8th  to  Oth,  and  in  Barrett 
Plaza  from  Telfair  to  Walker  St.  Bids  on 
various  kinds  of  pavements  will  be  received, 
and  bond  of  $10,000  will  be  required  from  the 
successful  bidder.  Cash  or  certified  check  for 
$500  must  accompany  each  bid.  Nisbet  Wing- 
field   is   City  Engineer. 

•J'Bids  will  be  received  until  3  p.  m.,  May  (5, 
by  Mayor  and  General  Council,  .Atlanta,  Ga., 
for  paving  the  following  streets :  For  repay- 
ing North  Ave.,  from  Peachtree  St.  to  Wil- 
liafns  St..  with  creosoted  wood  blocks,  appro.x- 
imately 7,300  sq.  yds.  For  paving  Morcland 
Ave.,  from  Euclid  Ave.  to  Ponce  de  Leon  Ave. 
with  vitrified  brick  between  the  tracks  of  the 
Georgia  Railway  and  Electric  Company,  ap- 
proximately 2,550  sq.  yds.,  and  outside  the 
tracks  with  asphaltic  macadam,  approximately 
10,800  sq.  yds.  For  paving  14th  St.,  from 
Peachtree  St.  to  West  Peachtree  St.,  with 
asphaltic  macadam,  approxiinately  6,022  sq. 
yds.  For  paving  St.  Charles  Ave.,  from  More- 
land  Ave.  to  ISIayson  Ave.,  with  asphaltic  ma- 
cadam, approximately  6,2.50  sq.  yds.  For  pav- 
ing McLcndon  St.,  from  Moreland  Ave.  to 
Mayson  Ave.,  with  vitrified  brick  between  the 
tracks  of  the  Georgia  Railway  and  Electric 
Company,  approximately  2,300  sq.  yds.,  and 
outside  the  tracks  with  asphaltic  macadam,  ap- 
proximately  7,000    sq.    yds.      Each    street   will 


be  considered  separately.  Specifications  will 
be  furnished  upon  application.  \\.  M.  Clayton 
is   Chief   of  Construction. 

Idaho. 

Citv  Engineer  Harvey  J.  Snntli  of  Moscow. 
Ida.,  has  submitted  his  official  estimate  of  the 
cost  of  paving  the  street  intersections  in  Mos- 
cow's proposed  paving  district  No.  1  to  the 
City  Council,  totaling  $30,7.52.  The  total  cost 
of  the  entire  improvement  district,  which  will 
include  the  excavations,  fills,  a  complete  storm 
sewer  system,  curbin.g  and  paving  of  25  blocks, 
it  is  said,  will  not  exceed  $150,000  additional 
to  the  cost  of  the  intersections,  providing  there 
is  no  curbing. 

Illinois. 

•^Bids  will  be  received  until  .May  3.  liv  Chief 
Quartermaster  J.  L.  Clem.  Chicago.  III.,  for 
furnishing  one  3-wbeel,  10-ton  steam  road 
roller. 

•J'Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago,  Til.,  E.  J. 
Glackin,  Secretary,  until  11  a.  m..  May  8,  for 
furnishing  and  delivering  labor,  materials, 
etc.,  necessary  to  construct  cemeilt  sidewalks 
in  the  following  streets :  Anthony  \\e..  N. 
Central  .A.ve.,  N.  Canal  St.,  KIston  Ave..  S. 
Elizabeth  St..  N.  45th  .\ve.,  N.  48th  Ave..  Gage 
St.,  Grand  Avt..  Hollvwood  .\ve.,  Lawrence 
Ave..  E.  120th  PI.,  E. 'l22d  PI.,  E,  123rd  St., 
N.  68th  Ct.,  S.  Sacramento  Ave.,  N.  70th  Ave., 
\V.  33rd  St..  W.  (ilst  St..  .W.  (list  PI..  W.  ()2d 
St.,  W.  02d  PI.,  W.  (i3rd  St.,  S.  Kedzie  Ave.. 
S.  Spaulding  Ave.,  -S.  Homan  Ave.,  W.  14th 
St.,  W.  15th  St.,  42d  Ave.,  S.  42d  Ct.,  S.  43rd 
Ave.,  E.  76th  St.,  E.  77th  St.,  E.  78th  St.,  E. 
70th  St.,  Greenwood  .^ve..  Dobson  Ave., 
Ellis  Ave.,  W.  77th  St.,  S.  Morgan  St.,  W.  56th 
St.,  S.  Seeley  .\ve.,  S.  lloyne  .\ve.,  S.  HamiL 
ton  Ave.,  Henderson  St.,  W.  School  St..  W. 
Melrose  St..  W.  Belmont  .\ve.,  Drake  -\ve.. 
N.  Central  Park  .\ve-,  S.  43rd  Ave.  and  S. 
43rd  St. 

•J'Bids  will  be  received  until  8  p,  m..  May 
8,  by  L.  H.  Shadensack,  Pres.,  Board  of  Lo- 
cal improvements,  Peru,  111.,  for  the  improve- 
ment of  streets.  Estimates  of  quantities  for 
said  improvement  of  said  street  are  as  fol- 
lows: 5.132  lin.  ft.  concrete  curb,  including 
the  necessary  excavation  and  cinder  founda- 
tion therefor;  !),981  sq.  yds.  brick  paving,  in- 
cluding a  6-in.  crushed  rock  and  2-in.  sand 
foundation  therefor,  and  %-incb  sand  filler 
on  surface;  5,015  cu.  yds.  of  excavation;  550 
lin.  ft.  2x6-in.  oak  plank,  and  31   catch  basins. 

^•Bids  will  be  received  until  0  a.  m..  May  6, 
by  Board  of  Local  Improvements,  Rossville. 
Ill,  for  the  construction  of  an  asphaltic  con- 
crete pavement  on  Chicago  and  .\ttica  Sts. 
The  work  to  be  done  is  approximately  as 
follows :  30,430  sq.  yds.  of  paving,  5-in.  con- 
crete base,  with  1%  in.  asphaltic  concrete 
wearing  surface:  3,386  lin.  ft.  of  machine 
dressed  stone  curb  .5x20  ins.;  17,473  lin.  ft. 
concrete  combined  curb  and  gutter :  005  ft. 
5x20  stone  headers:  50  storm  water  inlets 
complete  with  catch  basins  and  connections, 
and  2,521  lin.  ft.  of  12-in.  vitrified  sewer  pipe 
sub-drains. 

®The  Highway  Commissioners  at  Palestine, 
TIL.  have  let  the  contract  for  laying  one  and 
one-fourth  miles  of  crushed  rock  road  within 
and  just  outside  the  village  to  E.  E.   Pifer. 

®The  contract  for  the  paving  of  East  Wil- 
liam St.,  has  been  awarded  by  the  Board  of 
Local  Improvements  of  Decatur,  111.,  to  S.  A. 
Tuttle  of  that  citv  at  $42,123.  Other  bidders 
were:  G.  W.  Prutsman,  Danville,  $43,830  and 
Allen  &  Alexander,  Decatur,  $44,060. 

®The  Board  of  Local  Improvements  of  Mo- 
line,  III.,  has  awarded  the  contracts  for  brick 
and  asphalt  paving  amounting  to  about  $00,000, 
as  follows:  55th  St.,  from  Railroad  Ave.  to 
4th  Ave.,  with  brick.  Porter  Construction  Co., 
East  Moline.  $4,300,  rejected  :  7th  Ave.,  from 
15th  to  17tb  St.,  with  brick.  Independent  Con- 
struction Co.,  Davenport,  la.,  $6,215;  8th  Ave., 
from  15th  to  17th  St.,  with  brick.  Independent 
Construction  Co.,  $7,510;  15th  and  a  half  St., 
from  8th  to  10th  Ave.,  with  brick.  Independent 
Construction  Co.,  $2,610;  12th  St.,  from  17th 
St.  to  10th  Ave.,  with  asphalt,  McCarthy  Tm- 


provemem    Co.,    Daven)yort, 
St.,    from   Oth   Ave.   to   15th  S 


with 


Hill  - 

to|. 
'venitiii 
°  I'lli  snj 
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and  on   7th    St.,   from   12th  toidih 
on    11th    and    a    half    St.,    fro  ] 
.\ve.,  and  on   14th  St.,  from  ]|i 
with   asphalt,     McCarthy     Im 
$20,700:    14th    .^ve.,   from   16tl 
half  St..  from  12th  to  14th  A' 
MA:Carthy     Improvement    Co 
St.,   from   16th   St.   to  23d  A\ 
McCarthy   Improvement  Co., 

®The  Board  of  Local  Imprclmnm„f, 
coin.    111.,    has    awarded   the  c|tract  (or 
paving  of   Elm   St.,  from  8th  j  imi,  ^ 
Harvey  K.  Rhoads  of  Lincoln|The  or™, 
pavement  w^ill   be  20   ft.  in  w  h  a„5  < 
long. 

®The    Board    of    Local    Iiirovemeut, 
Peoria,  III.,  has  awarded  the  ittrjct  fi"i 
paving  of  Kno.xville  .'\ve.  to  .-'D  P 
at  $33,410.     The  street  will  b.Mve,i 
nois    to    the    city    limits    witlijrir'.; 
crushed  rock  and  concrete  bas^ 

®0.  T.  Dunlap,  St.  Louis  A.,  i^ 
III,    has    been    awarded   the   un 
city    of    Collinsville    for    the    w- 
pavement   in    Paving   District   ,.  . 
018.      The    work    includes    13,^  \„ 
vitrified    brick    on    4-in.    concr 
7,400  ft.  2  ft.  curb  and  gutter. 
6  manholes,  37o  ft.  of  12-in.  p 
15-in.  pipe,  577  ft.  of  18-in,  pi   , 
of  24-in.  pipe.     .\.  C.  Powell  i-  < 
Bids  will  be  opened  .April  21 

City  Engineer  Charles  Hepn 
III.,  has  submitted  the  estinia 
Taylor  Ave.  and  Henderson  .^ 
this  to  include  the  storm  >c\ 
foundation  for  the  pavement  w 
curb  and  gutter,  to  the  Boan 
provements.  The  estimate  is  : 
$:^5,000  and  $36,000. 

The  City  Council  of  Peori:i, 
an  ordinance  for  the  paving  m  i 
garet,    .Ann   Eliza,    Capit'il,   4il  . 
7th    Sts. 

All  material  furnished  ami 
formed  is  to  be  in  strict  ;i 
plans,  profiles  and  specificati 
the  Village  Clerk's  office.  R- 
and  at  the  office  of  Payne  &  ' 
ing   Engineers,   Danville,  IlliiiH 

The  citizens  of  the  town  of   ^ 
at   a   recent   election   voted  t" 
of  macadamized   road   in  the  i 
J.    N.    Fuller   is   Commissiomr 
C.  W.   Faltz  is  Town   Clerk, 

The  citizens  of  Creston,  III, 
tion  voted  in  favor  of  the  buiM 
of  macadamized   roads. 

The  City  Council  of  Graiiiii  i 
passed  an  ordinance  providin;^  i 
ment  of  C  St.,  with  creosoted  •• 
an  estiipated  cost  of  $40,000. 

The'  City  Council  of  East  >  i 
passed  an  ordinance  providing 
of    1st    St.,   with   brick,   from    '  ' 
railroad.     Engineer   H.  G.   P.i 
mated  the  cost  at  $5,318. 

The     Board     of     Local     InifW" 
Pekin,   III,   has  adopted  a  rewtir-" 
ing  for  the  improvement  of  wl'  '■ 
the   Capitol,  4th   and  _5th  St.   I  ' 
and    has   also   approved   an   iUi 
of  the  cost  of  the  proposed  iii 
made    bv   Citv   Engineer  John     ■ 
follows:"   36,0'^f.)0    sq.    yds.    brick  ai;i: 
concrete  foundation  .5  insi  thickovti 
a    sand    cushion    2    ins.    thick,   :  ■'" 
filled   with   a   cement  grout  filli »" 
there  is  a   spread  Vi  in.  of  snii  '• 
place  at  $1.60  per  sq.  yd.,  I'l' " 
17,609   sq.  vds.   is   on  streets  ol  k 
30  ft,  10,407  .sq.  vds.  on  the  street 
of  27  ft.  and  7,804  sq.  yds.  on  tliini<' 
of   the    streets   designated   as  a" 
cu.   vds.   of  excavation  and  fill  •' 
cu    'vd.,   $3,000    (of  which  5,8M  c 
on   streets   30   ft.   in   width,  3,49  ct 
streets   27    ft.    in   width   and  iit 
on   the   intersections  of  the  abf  '^ 
streets).    5,000  lin.  ft.  new  conci? 
in.  at  2.5c  per  ft.  $1,2.50.  900  Im  • '^ 
curb  5  in.  top,  8  in.  base,  and  m 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ift,  225.  14,S2.j  lin.  ft.  stone  curb 
Ine'd  and  adjusted  at  JMc  per  ft., 
jil'iil  expenses  making,  levying  and 
lie  assc^isnu-iit,  etc..   $.'!,81.').      Total. 

I         Indiana. 

ill  be  received  until  1<(  a.  in., 
fl  of  Public   Works,    Indiana] 


-May 
apolis. 

4c   improvement    of    Parker    Ave.. 

■:  St.  to  lllih   St..   by  grading   and 

(•(ladway. 

(l  be  received  until   in  a.  in..  May 

(•   of   Public   Works,    Indianapolis, 

iiproving    Park    Ave.,    from    Fall 

vard  to  34lli  St.,  by  grading  and 

ladway. 

I  be  received  until  10  a.  m..  May  i^, 
^  Public  Works,  Indianapolis,  Ind., 
lovement   of   Chester   Ave.,    from 

St.  to  Moore  Ave.,  by  grading 
>ie  roadway. 

1  be  received  until  10  a.  m..  May 
1  of   Public   Works,   Indianapolis. 

roving  First  .Mley,  west  of  Col- 
1  m  22d  St.  10  24th  St.,  by  grading 
;  lie  roadway. 

■  be  received  until  10  a.  in..   .May 
of  Public   Works,    Indianapolis, 

improvement  of  the  First  .Alley 
■St.,  from  Stevens  St.   to  Merrill 

ig  and  paving  the  roadway. 

be  received  until  lO  a.  m..  May 

of  Public   Works,    Indianapolis, 

improveinent  of  New  St.,  from 
la'ccher  St.,  by  grading  and  pav- 
.  ilks. 

le  received  until  10  a.  m..  May  (i. 

'iiblic  Works.  Indianapolis,  Ind.. 

ovement    of    Robson    St.,    from 
Sherman  Drive,  by  grading  and 

ewalks. 

.  be  received  until  10  a.  m.,  May 
i.if  Public  Works,  Indianapolis, 
I'vmg  Ewing  St.,  from  the  south 
I  loth  St.  to  the  north  property 
I  St.,  by  grading  and   paving   the 

:  e  received  until  10  a.  m.,  May  8. 

iiblic  Works,  Indianapolis.  linl., 
:  vcment  of  .\labama  St.,  from 
:  property  line  of  Massachusetts 

3utheast  property  line  of  Fort 
,y  grading  and  paving  the  road- 
I 

be  received  until  Mav  1,  by 
Iyer,  Quartermaster.  Fort  Ben- 
!'.  Ind.,  for  furnishing  2,000  vit. 
,  equalizers.  1  road  grader  ma- 
lor  Deering  mower,  10-5  cubic 
(.tone,  70  cubic  yards  sceenings. 

.la,  1  asphalt  heating  truck.  1 
ier,  2  sickles,  and  6  scrapers. 
[County  Cninmissioners,  Terre 
I  .  G.  Wallace,  .Auditor,  have 
I  itracts  for  the  construction  of 
ivel  road  in  Xevins  Township 
]lood  gravel  road  in  Prairie 
I'ton  Townships,  as  follows: 
j  Brazil,  Ind.,  Haynes  road, 
&  Vangilder.  Farmershurg, 
(1    road,    $,'),9(i0.      Bids     were 


Harrison  County,  huj..  .„,  M,.,v  4  for  the  pur- 
si  rmnl-".°f"}^  ""  "^^  P^'l-osition  to  build 
six^miles  of  free  gravel   r..,Kl  out  of   Mauck- 

lowa, 
-i-Bids  will  be  receive.!    until  !•  a.   n...   May 
^'     -,  F"c-   C'Jtnuil,  Des  Momcs,   la.,  for  pav- 
ing 4th   St.    Orchard   St.   and   Clark   St    w   h 
sheet   asphalt.       I  he    work    .,,,1    inclndeabou 

tI.kIs  will  he  received  In  the  eitv  of  Albia 
'•'■.  on  May  ft.  tor  lo,.-^on  sq.  vds.  of  brick 
pavement  am  8  Inn  lii,.  f,.  „f  curb  an.l  gutter 
Cer  ihcd  check  for  $1, ,  „„,sr  accompanv  bid. 

«n      r-:'"r-    Centerville.    la..    Fngineers. 

W I  he  City  Council  ot  Fa.gle  Grove,  la.  has 
awarded  the  contract  for  paving  to  the  Des 
.\  oines  Asphalt  Co.,  of  Ix-s  Moines,  la,  at 
5>l..-3'  per  sq.  yd.  llie  specifications  call  for  a 
•--in.  concrete  base  and  a  2-in.  asphaltic  con- 
crete weanng  surface. 

The  City  Council  of  Clarinda.  la.,  intends 
c!  ""Jo  ,^^  ?'^'"^^""  St..  from  ITth  St.  to  18th 
M. ;  l.Sth  St.,  from  Washington  St.  to  Slate 
.St..  and  State  St.  from  ISth  St.,  to  the  west  line 
ol  — (1  .St.  The  work  will  include  12.;iiiiP  sci 
yds  ol  pavement  and  7,.|.-,0  ft.  of  curbing" 
(  \\  .  Stuart  IS  City  Clerk.  Theo.  S.  Dc  Lav 
Crcston,   la.,   is   Fngineer. 


Kansas. 

•fl'.ids  will  he  received  until  Mav  1  by 
lloards  of  Commissioners,  Pittsburg,  Kan' 
for  the  construction  of  about  4..50O  sq  yds 
of  brick  pavement  on  a  .•i-in.  concrete  base 
with  asphalt  hller.  All  bids  received  .Vpril 
24  for  this  work  were  rejected  on  account  of 
a  technical  error.  1.,  F.  Cnrfniaii  is  Citv  Fn- 
.gineer. 

The  City  Commission  of  Marion,  Kans  has 
engaged  H.  A.  Rowland,  McPherson,  Kans.. 
to  make  plans  and  specitications  for  about 
l->.000   sq.   yds.   of   paving. 

The  City  Council  of  McPherson,  Kans.. 
has  passed  resolutions  for  paving  about  10 
blocks  of  streets. 

Louisiana. 

^Bids  will  be  received  at  Lake  Charles.  La., 
until  8  p.  m.,  Jnne  4,  for  paving  seven  .streets. 


'ncil  of  Connersville,  Ind.,  has 
!  the  following  streets  dnring 
I 'Hcretc  paving :  Eastern,  from 
'ntral,  from  Tth  north  to  Citv 
j  irom  4tb  .south  to  Stone  arch 
I  ton  Pike,  from  8th  to  18th: 
■  d  to  present  pavement ;  West- 
^   &  D.  to  -Mount  and  west  on 

"bia;  Columbia  from  Mount 
'.    from   present    pavement    to 

1st  from  Central  to  Eastern; 
{I  to  Eastern  :  2d,  from  Central 
';,,'"  Central  to  Eastern; 
,  nesttrn  to  Eastern;  finish 
[rn  to  city  limits;  finish  fith, 
J   tsstern ;  Tth.  from  Western 

•.  between  Tth  and  8th,  from 
;  8th,  from  Oak  to  Eastern  ■ 

>. Fayette;  Washington,  from 

nia,  from  Central  to  22d. 

,as  held   in    Heth    Township. 


Maryland. 

•^l!ids  will  lie  recci\c<I  until  noon.  .May 
0,  by  Baltimore  County  llighwav  Commis- 
sion, E.  S.  Bosley,  Secretary,  Towson,  Md., 
for  the  construction  of  3.iioii  ft.  of  Tiinonian 
Road,  3,-500  ft.  Maiden  Choice  Road,  and  ^^ 
miles  of  the  Philadelphia  Road;  also  for 
grading  two  hills  on  the  Windsor  Mill  Road. 
H.  G.  Shirley.  Towson.  Md.,  is  Roads  Engi- 
neer. 

•fThe  Board  of  .Awards  of  Baltimore,  .Md., 
on  April  24  awarded  the  following  contracts 
upon  the  recommendation  of  the  Paving  Com- 
mission. R.  Keith  Compton,  Chairman; 
Vitrified  Block  Contract  Xo.  IT. — Cunning- 
ham Paving  &-  Construction  Co.,  134-5  Arch 
St..  Philadelphia.  Pa.,  approximate  bid  $.3.5,- 
908 :  Vitrified  Block  Contract  No.  10.— Con- 
solidated Engineering  Co.,  Emerson  Tower 
Bldg.,  $2,412.  Contracts  14,  1.5,  I(i  and  18  will 
in  all  probability  lie  awarded  on   May   1. 

Massachusetts. 

The  report  of  the  special  committee  appoint- 
ed at  the  annual  town  meeting,  Palmer,  Mass., 
in  regard  to  the  construction  and  location  of 
permanent  highways,  has  been  accepted.  The 
roads  considered  are  the  connectinp-  lines  be- 
tween the  villages,  also  Park  St.,  South  Main 
St..  Central,  Church  and  Pleasant  Sts.,  Com- 
inereial  and  Main  Sts.,  in  Thorndike  and  Main 
St..  in  Three  Rivers.  It  was"  voted  to  im- 
prove the  highways  of  the  town  by  laying  out 
not  more  than  10  miles  of  oiled  gravel  of 
macadam  road,  and  the  sum  of  $.50,000  was 
appropriated  therefor.  John  F.  Folev  is  Town 
Clerk. 

Michigan. 
4*Bids  w^ill  be   received   until   2  p.  m..   May 
2.  by  F.  P.  George,  City  Clerk.  Hudson,  Mich!, 
for   furnishing  the  necessary  labor  and  mate- 
rial  for  paving  with   bituininous  concrete   as 
phaltic   concrete,    treated    macadam    or    other 


wise    improving   the   streets   known    as   Grove 
St.,  Main  St.,  and  Maple  Grove  .Ave.,  iiiclud 
ing  appro.ximately  8,4iHi  lin.  ft.  Smith  &  B.mlav 
Co.,  322  The   Xasby    Bldg.,  Toledo.   Ohio,  are 
Fngineers. 

Minnesota. 

Cook  County.  .Minn.,  h.is  voted  lioiuN  in  the 
sum  of  $60,000  for  the  building  of  00  miles 
of  the  North  Shore  road  between  Duluth  and 
Port  Arthur,  Out,  (iraiid  .Marais  is  the  coun- 
ty seat. 

Mississippi. 

Contracts  will  be  let  Mniie  lime  in  Juh  for 
the  construction  of  2.5  miles  of  stone  or  gravel 
and  sand  clay  roads  in  Beat  1  of  Scott  County, 
Miss.,  estimated  to  cost  $7.5,0110.  G.  .A,  Alcll- 
henny.  Forest,  Miss.,  is  official  in  charge. 
Missouri. 
•J«Bids  will  be  received  until  Mav  7  by 
County  Court,  St.  Joseph,  Mo.,  for  'macada- 
mizing the  DeKalb  road,  from  the  present  end 
ot  macadam  on  the  King  Hill  road  to  De 
Kalb,  a  distance  of  seven  miles,  and  the  other 
a  lU-inile  stretch  of  grading  on  the  Sparta 
road,  from  the  Thomas  .Ashton  place  south- 
ward to  Dearborn,  by  way  of  P'aucett.  fhis 
last  IS  to  be  a  link  in  the  Iowa  Trail,  from 
Des  Moines  to  Kansas  City,  and  it  is  hopeil 
that  withm  another  year  the  road  will  be 
macadamized  its  entire  lengtli. 

•^Bids  will  be  received  until  June  1.  at  the 
oftice  of  \V.  R.  lleager.  Fngineer,  Fulton 
Special  Road  District,  Callaway  Countv  Ful- 
ton, Mo.,  for  120,000  cu.  yds.  of  eartli  e.\ca- 
tion.  Contractors  desiring  to  look  over  the 
roads  should  furnish  several  davs'  notice  to 
enable  the  engineers  to  arrange  to  accompanv 
them. 

•I*Bids  will  be  received  until  May  0,  by  J  L 
King.  Judge  Dade  County  Court,  Greenfield. 
-\lo..  for  the  conslruction  of  47  miles  of  rock 
road.     J.  W.   Scott  is  Engineer. 

The  Sedalia  12-niile  Special  Road  Dis- 
trict. Sedaha,  Mo.,  on  April  20  voted 
the  issuance  of  bonds  in  the  sum  of  $200,000 
for  the  completion  of  the  16  rock  roads  now 
leading  out  of  the  citv  to  the  district  limits 
Charles  McEniry,  W.  H.  Powell  and  C.  C. 
Gentry  are  Commissioners. 

Montana. 

©Contracts  have  been  awarded  hv  the  citv 
of  Helena.  Mont..  Charles  W.  Hetaick.  Citv 
hngmeer,  for  curiimg,  sidewalk,  etc.,  work  in 
l)istricts  Nos.  .50  and  .53,  as  follows:  Adami 
bros..  District  No.  50— 0,100  cu.  yds.  fill  at  -50 
CIS.;  1,100  cu.  yds.  loam  at  $1.25  :'44,200  sq  ft 
concrete  walks  at  14  cts. ;  7,280  lin.  ft  concrete 
curbs  at  40  cts;  1,240  lin.  ft.  of  concrete  cross 
walks  at  $1.00;  5,700  lin.  ft.  of  old  walks  re- 
moved at  1  ct.;  Oti  single  light  elettric  lamp 
posts  with  wiring  and  shade  at  $34.75;  7,400 
lin.  ft.  of  fibre  conduit  set  in  curb  at  9%  cts  ■ 
'.400  Im.  ft.  of  D.  R.  cambric  ins.  No.  6  copper 
conductor  at  9   cts. :  24   double  water  connec- 

i'"'"  ""IJ-^-"''  •  •^-•'""^  ^"i-  y^''-  rolling  street  at 
1  ct. ;  280,  trees  furnished  and  set  at  $1.00 ;  450 
bs.  of  grass  seed  sown  at  25  cts.;  280  tree 
holes  dug  at  60c ;  290  lin.  ft.  circular  granite 
curb  set  at  $1.-50.  Total,  $20,272.  Miracle^Tripp 
Concrete  Co.,  District  No.  53-8,306  cu.  vds.  of 
fill  at  40  cts.;  1,136  cu.  yds.  of  loam  at'$100- 
42,200  sq.  ft.  of  concrete  walks  at  14 '/>  cts  ■  7  •''50 
Im.  ft.  of  concrete  curbs  at  45  cts. ;  l.li2  lin'  ft  of 
concrete  cross  walks  at  $1.00  ;  5,600  lin  ft.  of  old 
walks  removed  at  0  cts.;  61  single  light  elec- 
tric lamp  posts  with  wiring  and  shade  at 
$40,00;  7,200  lin.  ft.  of  D.  B.  cambric  in.  No 
0  copper  conductor  at  18  cts. ;  7,200  lin  ft  of 
fibre  conduit  at  12%  cts. ;  23  double  water  con- 
necuons  at  $25;  28,000  sq.  yds.  rolling  street 
at  %  ct. ;  264  trees  furnished  and  set  at  $100- 
264  tree  holes  dug  at  50  cts.;  4-50  lbs.  of  grass 
seed  .sown  at  25  cts..    Total,  $20,811 


New  Jersey. 


+  indicates  work  now  open  for  bids.    ^  indicates  a  contract  let  recently. 


^•Bids  will  be  received  until  Mav  6  bv  Citv 
Council,  Sea  Isle,  N.  J.,  for  the  construction  of 
asphalt  macadam  roadwav  and  concrete  gut- 
ters estimated  to  cost  not  more  than  $20  000 
R.  L.  GofT,  Ocean  City,  N.  J.,  is  City  Engi- 
neer. " 

®The   Ocean   County  Commissioners,   Toms 
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River.  N.  J.,  have  awarded  the  contract  for 
the  road  on  Long  Beach,  connecting  Beach 
Haven  with  the  new  bridge  across  the  bay  at 
Manahawkin  to  the  Miller  Engineering  Co.. 
of  Cape  Ma\-.  N.  J.,  at  $oC.ajo. 

New  York. 

^Bids  will  be  received  separately  until  11 
a.  m.,  May  T,  by  Department  of  Public  Works, 
Buffalo.  N.  Y.,  for  paving  Deseronte  St.,  re- 
paving  Grant  St.,  repaving  St.  Paul  St.,  re- 
paving  Court  St.  and  for  repaving  Ferry  Sf. 
Francis  C  Ward  is  Commissioner  of  Public 
Works. 

»f»Bids  will  be  received  until  May  1,  by 
Board  of  Contract  and  Supply.  Binghamton, 
N.  Y.,  for  the  paving  of  a  number  of  streets. 
J.  A.  Giles  is  City  Engineer. 

®The  Board  of  Contract  and  Supply  of 
Rochester.  N.  Y..  has  awarded  the  contract 
for  sprinkling  city  streets  to  Bantel  &  Har- 
tung  at  63%  per  cent  of  the  estimate.  The 
work  will  cost  about  $.j'2,00(i. 

®The  Board  of  Contract  and  Supply  of 
Rochester,  N.  Y..  has  awarded  the  contract  for 
constructing  a  creosote  wood  block  pavement 
in  Portsmouth  terrace  to  Brotsch.  Hempel  & 
Brotsch  at  $18,504 ;  also  a  contract  to  the 
Rochester  Vulcanite  Pavement  Co.,  for  an 
asphalt  pavement  in  Melville  St.,  at  $2'2,05o ; 
also  a  contract  to  Whitmore,  Rauber  &  Vi- 
cinus  for  an  asphalt  pavement  in  Sprina  St., 
at  $9,390. 

®Jolin  C.  llealcy  of  .'\uburn,  N.  Y.,  is  re- 
ported to  have  been  awarded  the  contract  by 
the  Common  Council  of  that  city  for  the  pav- 
ing of  Franklin  St.,  from  North  St.  to  the 
Five  Points  with  vitrified  brick.  Other  bid- 
ders were;  Braver  Bro«.,  of  .'Kuburn  and  Tine 
&  Willey  of  Binghamton,  N.  Y.  It  is  also 
reported  that  the  contract  for  paving  Lewis 
St..  with  asphalt  has  been  awarded  to  Brayer 
Bros,  at  $2.05  per  so.  yd. 

•{•Bids  will  be  received  until  5  p.  m,.  .May  7, 
by  City  of  Gloversville,  N.  Y..  for  the  con- 
struction of  30,800  sq.  yds.  of  pavement  of 
vitrified  brick,  bitulithic  and  wood  block  and 
for  setting  18.500  lin.  ft.  of  curb.  Morrell 
Vrooman  is  City  Engineer. 

•J«Eids  will  be  received  until  2  p.  m.,  May  6, 
by  Charles  F.  Foley,  First  Deputy  Superin- 
tendent of  Highways,  Lancaster  St.,  Albany, 
N,  Y..  for  the  reconstruction  of  the  following 
highway :  County,  Erie.  Road  No.,  09 
R.  Name,  Main  St.,  Sec.  1.  Approximate 
length,  1.10  miles.  .'\nd  for  the  repair  of  the 
following  highwav :  Erie  Countv,  Contract  No. 
99.  Road  No.  130.  Main  St.,  Sec.  3.  Approx- 
imate length,  5.625  miles.  Maps,  plans,  speci- 
fications and  estimates  may  be  seen  and  pro- 
posal forms  obtained  at  the  nlifice  of  the  First 
Deputy  Superintendent  of  Highways,  No.  55 
Lancaster  St.,  Albany,  N.  Y. 

•{•Bids  will  be  received  until  8  p.  m..  May  7, 
by  Common  Council,  Dunkirk,  N.  Y.,  for  pav- 
ing four  streets  including  approximately  39,000 
sq.  yds.  Bids  will  be  received  on  sheet 
asphalt,  brick  and  concrete.  The  work  will  in- 
clude 17,000  cu.  yds.  of  excavation  and  19.000 
lin.  ft.  of  stone  curb  and  gutter.  J,  M.  Hackett 
is  City  Engineer. 

®The  Watson  Contracting  Co.,  2014  .'\que- 
duct  Ave.,  New  York  City,  has  been  awarded 
the  contract  by  the  President  of  the  Bron.x, 
New  York  City,  for  regulating,  grading,  set- 
ting curbstones,  flagging  sidewalks,  laying- 
crosswalks,  building  approaches,  and  erecting 
fences  where  necessarv  in  Corlear  Ave.,  from 
230th  St.  to  240th  St.'  together  with  all  work 
incidental  thereto.  The  contract  price  is  $44,- 
983.     Bids  were  opened  .\pril  23. 

The  Common  Council  of  .\uburn,  N.  Y., 
has  ordered  City  Engineer  E.  C.  .'\ldrich  to 
prepare  plans  and  specifications  for  sheet  and 
liquid  a>phalt  pavement  in  Chedell  place,  from 
South   St.   to  Easterly   Ave. 

The  Board  of  Public  Works  of  Cortland. 
N.  Y.,  has  voted  to  pave  four  streets  with 
slag,  as  follows :  West  Main,  from  Homer  to 
Hamlin,  2(5  ft.  wide ;  West  Court,  from  Main 
to  Pleasant,  55  ft.  wide,  at  the  foot  of  the  hill 
and  30  ft.  the  remaining  distance;  Clayton  .St., 
Main  to  Pleasant,  22  ft.  wide ;  Court  St.,  Main 
to   Church,   60   ft.   wide,   including   20-ft.   park- 


way in  center  of  street  and  20  ft.  roadway  on 
either  side.  E.  L.  Becker  is  Supt.  of  Public 
Works. 

The  citizens  of  the  village  of  Stillwater,  N. 
Y.,  at  the  charter  election  voted  in  favor  of  the 
proposition  to  pave  Main  St.,  which  is  the 
connecting  link  between  the  state  road  lead- 
ing north  from  Mechanicville  and  the  new 
state  road  which  is  to  be  constructed  north  of 
Stillwater,  in  the  direction  of  Schuyderville, 
for  a  distance  of  5%  miles,  i  he  paving  will 
cost  about  $85,000.  The  distance  is  seven- 
eighths  of  a  mile,  and  the  width  will  be  ap- 
proximately 32  ft.,  of  which  the  state  will  bear 
the  expense  of  16  ft.,  the  Hudson  Valley  Rail- 
way 9  ft.,  and  the  village  the  balance.  It  is  esti- 
mated the  cost  to  the  village  will  be  $15,500. 
It  was  decided  to  bond  the  village  for  $16,- 
000  for  this  purpose. 

Following  bids  were  recently  received  by 
the  Board  of  Contract  and  Supply  of  Syra- 
cuse, N.  Y.,  for  resurfacing  the  pavement  ni 
South  Clinton  St.,  from  West  Jefferson  St.  to 
West  Onondaga  St. ;  .'\sphalt.  Warner-Quin- 
lan  .Asphalt  Co.,  $7,376 ;  Guv  B.  Dickinson, 
$7,712;  F.  T.  Baker.  $7,8.VI.  Vitrified  brick  or 
block  and  asphalt.  Warner-Quinlan  .Asphalt 
Co.,  Cowan  block  and  asphalt,  $7,576;  Metro- 
politan block  and  asphalt,  $7,58(1;  J.  F.  Baker, 
Olean  block  and  asphalt,  $8,009;  Sandstone 
block,  Warner-Quinlan  Asphalt  Co.,  $18,894; 
F.  J.  Baker,  $18,948.  Vitntied  brick  or  block, 
Warner-Quinlan  .'\sphalt  Co.,  Cowan  block, 
$12,798;  Metropolitan  block,  $12,954;  F.  J. 
Baker,  Olean  block.  $13,738.  Sandstone  and 
asphalt,  Warner-Quinlan  Co.,  $7,740;  F.  J. 
Baker,  3;8,149. 

NEW    YORK    ST.\TE   R0.\D   BIDS. 

Following  bids  were  received  by  the  State 
Hi.ffhway  Commission,  .\lbany,  N.  Y.,  on  April 
19  for  the  repair  and  construction  of  public 
highways  by  state  aid  : 

Road  No.  977.  .Mbany-Watervhet,  .\lbany 
Countv.  2.45  miles;  Fitzwater  &  Terrv,  Water- 
vliet,  $67,591  ;  Patrick  Mulderry,  .\lbany,  $63,- 
239 ;  Kerwin  Construction  Co.,  .\lbany,  $65,- 
501  ;  R.  J  Gleason,  Trov,  $72,667  ;  Corless  Con- 
struction Co.,  Trov,  $65,480;  Dollard  &  Heer- 
an,  .\lbanv,  $63,778 ;  Patrick  W.  Mulderrv.  Al- 
banv,  $65,399;  John  B.  Dower,  BalL^ton  Spa., 
$61,'125. 

Road  No.  1)45.  Wellsvillc-Hallsport,  .\lle- 
ganv  Countv.  4.18  miles;  Oak  Duke  Luinber 
Co.,' Walesville,  $44,921;  P.  H.  Murray,  Roch- 
ester, $42,247. 

Road  No.  1011,  Brockton-Stockton,  Chautau- 
qua Countv.  4.70  miles  ;  Dunkirk  Construction 
Co.,  Dunkirk.  $68,988 ;  John  Johnson  Co.,  Buf- 
falo, $74,522;  Niagara  Construction  Co..  Buf- 
falo, $73,739 ;  Dollard  &  Heeran,  Albany,  $68,- 
120 :  Thomas  F'itz.gerald  Co.,  Fredonia,  $68,- 
977;  Erie  Contracting  Co..  Bufifalo,  $76,789; 
Kerwin  Construction  Co.,  .'\lbany.  $65,380; 
Northwestern  Construction  Co.,  Franklin,  Pa., 
$78,981;  Road  Xo.  1008.  Battleman  Road. 
Clinton  Coimty.  1,28  miles:  Spellman-Oliver 
Co..  Chateaugav.  $15,498. 

Road  No.  668,  Bainbridge-E.  Guilford,  Che- 
nango Countv,  1.11  miles:  Newport  Construc- 
tion Co.,  Newport,  $13,231  ;  Conrov  &  Nixdorf. 
Oneida,  $14,401. 

Road  No.  1016.  Croton-Locke-Moravia,  Cay- 
uga County.  7.96  miles;  John  Johnson  Co.,  Buf- 
falo, $108,347;  Guv  B.  Dickerson,  Svracuse, 
$119,018;  Braver  Bros..  Auburn,  $'11.5,697; 
Mosier  &  Summers,  Buffalo.  $11.3,674;  Erie 
Contracting  Co.,  Buffalo,  $123,235;  Dollard  & 
Heeran,  .\lbanv,  $108,318;  James  .Anderson 
Co.,  Menands.  $115,219;  W.  J.  Bums  &  Co., 
Svracuse,  $114,753;  J.  H.  Weidman,  Svracuse, 
$125,959. 

Road  No.  5207,  Elmira-Lowman.  Chemung 
County,  5.47  miles;  Murrav  &  Ford.  Elmira, 
$46,068;  F.  P.  Meckes,  Loi'ig  Pond,  Pa..  $56.- 
671;  T.  H.  Gill  &  Co.,  Binghamton,  $52,519; 
Herlihy  Contracting  Co..  Glens  Falls.  $41,409. 

Road  No.  5208.  Hoj-scheads-Montour  Falls, 
Chemung  and  Schuvler  Counties.  12.39  miles: 
Rifton  &  Murphy.  Rochester,  $94,542 ;  Mc- 
Greevey,  McGuigan  &  Banm.  Elmira.  $86,174; 
lames  Anderson,  .\lbanv,  $97.(il9;  Coleman 
Bros.,  Boston.  Mass.,  $96,680. 

Road  No.  991,  East  River,  Erie  Countv,  4.64 
miles  :     John  W.  Landcl,  Tonawanda,  $61,304 ; 


.M 


Fred   J.    Munnn.   Buffalo,  $87 
Knickenberg,    Buffalo,  $67,837'l„„.     . 
struction    Co.,    Buffalo.    $68  531    u^ '■'" 
Summers,    Buffalo,    $65,664;    LuT'"', 
Buffalo,   $,58,800;   Frank    L,     C      ' 
$62,5.50 ;  Erie  Contracting  Co    fei'. 
Bush  &  Percival,  Buffalo,  $69,'k       ■  ■'' 


County,  6.27  miles :  J.  W.  WhL  Wi  ;" 
$81,615;  John  H.  Gordon,  .5; *S,' 
Harvey  B.  Sproul,  Peekskill.  fei.f* 
Murphy,  Cobleskill,  $88,941 ;  sTJi,? 
nen,  Rondout,  $75,555 ;  H.  B  U  A* 
$79,588.  ['"•  •^''»'i 

Road   No.  5209,   Utica-Franllt  H.,v 
County,  3.06  miles;   Guv  V.  cl „«,  c"' 
cuse,  $66,581:  Julius  Fi^iedricli t   rI^ 
$65,400;    P.   H.    Murrav,    Roclite'r         ' 
Harry  W.  Roberts  &  Co,.  UticiJ.ii-K 
Contracting  Co.,  Buffalo,  $71,flf   i' 
neering  &  Contracting  Co.,  II. 
L.  L.   Melius.  N.  Y.  Citv,  $72- 

Roa/l  No.  5170,  Moha'wk  Vige  i 
County,   1..35  miles:    Warren    -os 
Mass.,  $66,.556;  .Aetna  Engineer, 
ing  Co.,  Herkimer,  $66,948-  1 
Y.  Citv,  $69,086. 

Road  No.  1010,  Livonia  Villte  i, 
County,  0.98  miles:  Bert  W:'^ 
Falls.  $14,428;  Schroeder-Hick  C- 
Co.,  Rochester,  $13,806;  HagMn  i 
Rochester,  $12,988  ;  Aikenhead  .&,!. 
ester,  $15,944. 

Road   No.  633,  Walker-Lak.   .■ 
roe   Countv,  3.73,  miles:     Wii..,v 
Hilton,  $42,-594;   Mosier  &  Sin  , 
$49,087;  Hendrickson  &  McCal 
$44,977. 

Road    No.    1009,     Spencerpoi 
Part  2,  Monroe  Countv,  0.52  nii 
&  Fletcher,  Rochester, '$5,984,  1  . 
Spencerport,  $6,520. 

Road  No.  5176,  Marlboro-Cr 
tery.  Orange  &  Ulster  Couiiti 
Samuel  Beskin,  Fishkill  Landm 
folk  Construction  Co.,  Huntii 
Jova  &  Kehoe,  Newburgh.  $:'.'. 
munk  Construction  Co.,  Higlil 
560 ;  Harvey  B.  Sproul.  Peeks! 
L.  Melius,  New  York,  $44,498 

Road    No.   5210,   Middletcwn: 
Orange  Countv,  6.78  miles:    Sm. 
Fishkill  Landing,  $78,281;  Suff<  &.i 
Co.,  Huntington,  $80,483;  Jacks'  Ilr. 
debackvilJe,  $72,965 ;  W.  CowhifAlln 
297;   Harvey   B.    Sproul,     Peekill. 
Schunnemunk     Construction     'j,    Hu 
Mills,  $73,662  ;  Ruddy  &  Saund'..  T. 
726  ;  L.  L.  Melius,  New  York,  S- 
&  Hogeboom,  Kingston,  $83,21 ! 

Road   No.   949,   Nassau  Vill 
County,   0.29   miles ;    Thoma*   I 
$4,487 ;    Countv    Construction   i 
081;  Crowe  &'Walsh,  PittsHel.l  ' 
M.  D.  Windsor,  Guilford,  $o::> 

Road  No.  5163,  Nassau  Vill 
Countv,  0.4i  miles ;  Crowe  &  W 
Mass..' $6,1.35;  M.  D.  Windsor 
3.39:  County  Construction  C<< 
Thomas  H.  Karr,  Trov,  $6,127 

Road  No.  980.  Spie.glctown-M 
laer   Countv.  2. .55  miles:    John 
Schenectady,  $32,640;  Thomas     ' 
$3.5,068 ;   County  Construction  i 
7.37;    Crowe  &  Walsh,   Pittsti. !  ' 
567;   H.  L.  Baker.  Cambridge,   i- 
P.  J.  Mallov,  Schcnectadv,  $27,i 
Sproul,    Peekskill,   $.32,423;   C 
tion  Co.,  Trov,  $26,720. 

Road  No.  .5211.  Painted  Post-(npl" 
ben  Countv,  3,04  miles :   T.  H.   I  ' 
hamton,   $111,946;    Northwester    - 
Co.,  Franklin.  Pa.,  $93,409;  .Sli,; . ' 
struction    Co.,     .Albany      $8i.' 
Hicks  Contracting  Co.,  RochcM 
H.  Murrav,  Rochester,  $99,608:  '^ 
son,  Albanv,  $98,033. 

Road    No.   .5212.   Horiiell-Canet. 
Countv,  .3.94  miles;     Northwesi 
tion   Co.,   Franklin,   Pa.,     $3!),P.5.  - 
Construction   Co.,  Honicll.    N-   .; 
Chas.    F.   McGuire.  Horneil,  $-1  ■"■ 
&  Nixdorf.  Oneida,  $40,104.     ^ 

Road     No.     1002,     Groton-I'r  ' 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pkins  County 


•i.34  miles:  Murray 
|32"o21;  Bert  Warren,  Heii- 
^|?(;SO;''Amo»  D.  Bridges  Son>. 
ronn  $:i4,525;  W'halen  &  Gailor. 
!y,842;  E.  P.  Hull,  Cortland,  $:!;!.- 

5213,    Ithaca-Danby.    Tompkuis 

miles':  Richard  Hopkins,  Troy, 
liam  Hazzard,  '1  rumansburg,  $-Jl,- 
:kson-McCabe,  $55,217. 

j>14    jthaca-Newhcld,   Tompknis 

mile's;  McGreevey,  McGuigan  & 
•a,  $66,203 
".215,  Bingliamton-Oswego,   I  omp- 

'hlTl  miles :  Semper  Bros.,  Wa- 
IM3;  Richard  Perkins,  Troy,  $75.- 
emu'nk  Construction  Co.,  High- 
;75,771 ;  M.  Whalen,  Tonawanda. 
Lane' Construction  Corporation, 
m'$i8,322:  Ilollington  Co.,  1  roy. 
vey  B-  Sproul.   Pcekskill,  $72,(l<t4. 

[>92,  Marion-Williamson,  Part  1. 
itv  l.Sy  miles:  George  \V.  Cham- 
ster  $22,-198;  Scliroeder-Hicks 
Co., 'Rochester.  $23,581;  M.  W. 
.ns  Co..  Detroit,  Mich.,  $2-1,763; 
vcr  Co.,  Chaiitcaugay,  $23,025 ; 
,iiley  &  Donaldson,  Rochester, 
'  Contracting  Co.,  Buffalo,  $24,473. 

,'<il3,     Hudson     Falls-Fort     Ann. 
County,  8.23  miles  :     L.  L.  Melius, 
'■■2:  Flood  &  \'an  Wirt,  Hud- 
James  Anderson.   Albany, 

,  .    Ol    Wilson.    Browne    Station, 

975,  Perry  Villa,ge,  Wyoming 
miles:  Thomas  F.  ilurray,  Le- 
.\ikenhead.  Bailey  &  Donaldson. 

y.037;  Harradiiie  Bros.,  Spencer- 
;    Schroeder- Hicks     Contracting 

■r.  $26,868;   John  Johnson     Cou- 

,  Buffalo.  $25,699;   Falls  Bros.  & 

■hester,  $24,361 :   Fred  J.  Mumm. 

39;  Mosier  &  Summers,  Buffalo. 

ntield  Construction  Co.,  Horncll. 

1 5227,  Lake  George- Warrensburg. 
i  ty,  4.58  miles  ;  H.  B.  Cooper,  Al- 
'  :  Joseph  Walker  Construction 
'$57,734;  Cunningham  &  Wood- 
i-n  Falls,  $63,250;  Harvey  B. 
r  kill,  $68.2-56  ;  Shaughnessy  Con- 
.\lbany,  $55,665. 

North  Carolina. 

■[  be  received  until  noon.  May  6, 
:!  f  J.  C.  M.  Valentine,  Buncombe 
i  Engineer,  .Asheville,  N.  C,  for 
e;nt  of  approximately  5  miles  of 
■;ianoa  Township.  Separate  pro- 
.  0  be  received  for  the  construc- 
;i:imately  200  yds.  of  rubble  ma- 
il itions  for  which  are  on  file  with 

North  Dakota. 

(jbe  received  until  May  6,  by  City 
f'.  N.  Dak.,  for  paving  alleys. 

Ohio. 

received   until    noon.    May   9 

date    from    May    3.    noted 

at  the  office  of  tlie  Commis- 

M|mi  County,  at  Troy.  Ohio,  until 

\  for  grading   and   paving    with 

I  jacadam    the    Piqua-Troy    Road 

'■  I  in  Washington   Township   said 

■  "«0n  ft.  or  1.86  miles.    Width 

Estimated  cost  of  construc- 

..lernative    bids    will    also    be 

!•:  grading  and  paving  with  a  bi- 

''■  e  treated  waterbound  macadam 

ed  road.     Estimated  cost  of 

■'1.  .A  draft  or  certified  check 

■  ,  L-  deposited  with  each  bid.  The 
i>\  er  will  be  required  to  give 
inimount  equal  to  the  contract 
'te|et    for    completion     .A.ugust    1. 

'  "'  'oecifications  are  on   file   in 

County   Commissioners   and 

'ly   Department.      The    State 

lissioner  reserves  the  right   to 

as  all  bids.     James    R.    Marker. 

M  's    State    Highwav    Commis- 


•J-Hids  will  be  receued  ai  the  office  of  the 
Commissioners  of  Tuscarawas  County,  at  New 
Phihidelphia,  Ohio,  until  1(1  a.  m.,  .May  15, 
for  grading  and  paving  with  brick  for  me- 
dium traffic  highway.  Sec.  .\o.  2  the  Wooster 
road  Pet.  Xo.  394.  in  Dover  Township,  said 
countv.  Length  8,19U  n.  or  1.55  miles.  Width 
of  pavement  15  ft.  and  2  ins.  Estimated  cost 
of  construction,  $23,().35.70.  .A  draft  or  certi- 
fied check  for  $300  sii;i11  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion 
.Aug.  1.  1912.  Plans  and  sjiecifications  are  on 
file  ill  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
-Marker,  Columbus,  V..  State  Highw"ay  Com- 
missioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Conimissioners  of  Miami  County,  Troy,  Ohio, 
until  noon.  May  9,  for  grading  and  paving 
with  waterbound  macadam  Sec.  No.  1  the 
Piipia-Troy  road  in  Washington  'Township, 
said  county.  Length  9,800  ft.,  or  1.86  miles. 
Width  of  pavement.  16  ft.  Estimated  cost  of 
construction  $15,346.7(1.  .-X  draft  or  certified 
check  for  $300  shall  be  dept.sited  with  each 
bid.  The  successful  bidder  will  be  required  to 
give  bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  .August  1, 
1912.  .Alternative  bids  will  also  be  considered 
for  grading  and  paving  W'ith  a  bituminous  sur- 
face treated  waterbound  macadam  the  abov: 
road.  Estimated  cost  of  construction.  $16,- 
566.  .Alternative  bids  will  also  be  considered 
for  grading  and  paving  with  bitnniinated  con- 
crete the  above  mentioned  road.  Estimated 
cost  of  construction  $J8.448.  Plans  and  speci- 
fications are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. The  State  Highway  Commissioner 
reserves  the  right  to  reject  any  and  all  bids. 
James  R.  Marker.  Columbus,  Ohio,  is  State 
Tfighway   Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Morgan  County,  at  Mc- 
Connellsville,  Ohio,  until  1  p.  m..  May  14. 
for  grading  and  paving  with  waterbound  ma- 
cadam the  Chcsterhill  road  Pet.  No.  .359.  in 
Windsor  and  Penn  Townships,  said  countv. 
Length  6,500  ft.  or  1.23  miles.  Width  of 
pavement  12  ft.  Estimated  cost  of  construc- 
tion $11,096.  .A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each-  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  .August  1,  1912.  .Al- 
ternative bids  will  also  be  considered  as  fol- 
lows :  Bituminated  concrete.  Estimated  cost 
$13,355.  .  Brick  pavement.  Estimated  cost 
$14,968.  Bituminous  bound  macadam.  Esti- 
mated cost  $12,657.  Plans  and  specifications 
are  on  file  in  the  office  of  the  County  Com- 
missioners and  the  State  Highway  Depart- 
ment. The  State  Highway  Commissioner  re- 
serves the  right  to  reject  any  and  all  bids. 
James  R.  Marker.  Columbus,  O.,  is  State 
Highway   Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Coshocton  County,  at  Co- 
shocton, Ohio,  until  1  p.  m..  May  8.  1912.  for 
grading  and  paving  with  a  bituminous  surface 
treated  waterbound  macadam  the  Walhond- 
ing  and  New  Gilford  road  Pet.  No.  356,  in 
New  Castle  and  Perry  Townships,  said  coun- 
ty. Length  12,505  ft.,  or  2.37  miles.  Width 
of  pavement.  12  ft.  Estimated  cost  of  con- 
struction. $14,980.  .A  draft  or  certified  check 
for  $300*  shall  be  deposited  with  each  bid.  'The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion.  .August  1,  1912. 
Plans  and  specifications  are  on  file  in  the  office 
of  the  County  Commissioners  and  the  State 
Highway  Department.  'The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker.  Columbus,  O., 
is    State    Highway    Commissioner. 

•J»Bids  will  be  received  until  3  p.  m..  May  6. 
bv  trustees  of  Cass  Townshio.  Hancock  Coun- 
ty. H.  T.  Nelson,  .Arcadia,  O..  Clerk,  for  240 
rods  of  pike. 


•I«Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Lake  County,  at  Painsvillc. 
Ohio,  until  Id  a.  m..  .May  10,  1912,  for  grading 
and  grading  with  bituminated  concrete  the 
Madison-Southern  road  State  Highway  1). 
Pet.  No.  226,  in  Madison  row-iiship,  saiil 
county.  Length  7,4()5  ft.  or  1.41  miles.  Width 
of  pavement,  12  ft.  Estimated  cost  of  con- 
struction, $11,978.  .A  draft  or  certified  check 
for  $;^0l>  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion.  .August  1,  1912.  Plans 
and  .specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus. 
O.,    is    State    Highway    Commissioner. 

®Keeley  Bros,  of  Portsmouth,  O.,  have  been 
awarded  the  contract  by  the  Board  of  .Af- 
fairs, Blucfield,  W.  Va.,  for  the  paving  of 
various  streets  with  bituminous  macadam  and 
concrete  curb  and  gutter  at  $.50,000.  The 
work  includes  :38,0O0  sq,  yds.  of  paving.  Bids 
were  opened  .April  5.  W.  H.  Campbell  is  City 
Engineer. 

®The  Capitol  Limestone  Co.,  New  First 
Nat.  Bank  Bldg.,  Columbus.  O..  has  been 
awarded  the  contract  by  the  Board  of  Lick- 
ing County  Commissioners,  Newark,  O.,  Ford 
S.  Cully.  County  Surveyor,  for  necessary 
labor  and  material  for  the  construction  of 
the  Utica.  Homer  and  Centerbura  road.  5.41 
miles  in  length,  at  $50,047,  and  W.  D.  Win- 
chcll,  41  Hosack  St..  Columbus.  O..  secured 
the  contract  for  the  construction  qf  the  Linn- 
ville  road  extension,  2.04  miles  in  length,  at 
$22,731.  Both  roads  will  be  constructed  of 
waterbound  macadam.  Bids  were  opened 
April    17. 

®J.  M.  Stone  of  Marion,  O..  has  been 
awarded  the  contract  by  the  Morrow  County 
Commissioners,  Mt.  Gilead.  O.,  for  grading 
and  constructing  with  a  water-bound  macadam 
having  bituminous  surface  treatment,  the 
Cardington  Road,  Pet.  No.  .365.  in  Cardmgton 
and  fiilead  townships,  at  $21.4u0.  The  length 
of  the  road  is  15.57.3.5  ft.,  and  the  width  is 
14  ft.  James  R.  Marker.  Columbus,  is  State 
Highwav  Commissioner.  Bids  were  opened 
April  24. 

®.Adams  Bros.  Contracting  Co.,  Zanesville. 
O..  has  been  awarded  the  contract  by  the 
Guernsey  County  Commissioners.  Cambridge. 
O.,  for  grading  and  paving  with  brick  for 
heavy  traffic  highways  the  New-comerstown 
Road.  Pet.  No.  2.")2,  in  Cambridge  'T-ownship. 
at  $14,447.  The  length  of  the  road  is  5.28n 
ft.,  and  the  width  14  ft.  Bids  were  opened 
.April  19.  James  R.  Marker,  Columbus,  is 
State  Highway  Commissioner. 

®.Adams  Bros.  Contracting  Co..  Zanesville, 
O..  has  been  awarded  the  contract  by  the 
Guernsey  County  Commissioners.  Cambridge. 
O.,  for  grading  and  paving  with  brick  for 
heavy  traffic  highways  the  -Steubenville  Road 
Pet.  No.  3.90.  in  Cambridge  Township,  said 
county  at  $15,133.  The  road  is  5.280  ft.  in 
length  and  the  pavement  will  be  14  ft.  wide. 
James  R.  Marker  is  State  Highway  Commis- 
sioner, Columbus.  Bids  were  opened  .\pril 
19. 

City  Engineer  F.  M.  Downer  of  Painesville. 
O.,  has  estimated  the  cost  of  paving  Mentor 
.Ave.,  from  Hayes  St.  to  the  corporation  line, 
and  sewering  the  same  at  $20,193  and  $18.- 
922.   respectivelv. 

Wm.  McDovvell  &  Son  of  Cleveland,  O.. 
at  $70,.")27.  submitted  the  lowest  bid  to  the 
Cuyahoga  County  Commissioners,  Cleveland, 
John  F.  Goldenbogen.  Clerk,  for  the  improve- 
ment of  Green  Road  from  North  Woodland 
Road  to  .Anderson  Road  in  Euclid  and  War- 
rensville  Townships.  Bids  were  opened  .April 
24.      Frank    R.    Lander    is    County    Surveyor. 

No  bids  were  received  by  the  Wy.'^ndot 
County  Commissioners.  Upper  .Sandusky,  O.. 
on  .April  23,  for  grading  and  constructing 
with  a  water-bound  macadam  the  Uncapher 
Road,  Pet.  No.  406,  in  Uncaoher  Township, 
said  county.  The  road  is  10.593  ft.,  or"  two 
miles  in   length.     The   estimated   cost  is  $12,- 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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TTm.     James    R.     Marker     is     State     Highway 
Commissioner,  Columbus. 

Oklahoma. 

The  City  Council  of  Coalgate.  Okla.,  has 
passed  another  resolution  providing  for  the 
paving  of  the  principal  business  streets  of 
the  town. 

The  Mulleraren  Engineering  Co.  of  Poteau. 
Okla..  is  preparing  plans  for  the  construction 
of  411,000  sq.  yds.  of  macadam  and  asphalt- 
macadam  pavement  in  Poteau,  at  an  estimated 
<:ost  of  $40,0011.  The  work  will  include  crushed 
stone  foundation  and  2(i.00i)  lin.  ft.  of  con- 
crete curb. 

Oregon. 
•    ®The   Citv   Council   of    Portland.   Ore.,   has 
awarded  the'  contract  for  oiling  the  streets  of 
the   city   to   the   Oregon   Road   Oilnig   Co..   at 
k'M)  per  mile. 

®The  Citv  Council  of  .Albany.  Ore.,  has 
awarded  the  contract  for  the  pavmg  of  Sev- 
enth St.,  from  Railroad  to  Calapooia  St.,  with 
gravel  bitulithic,  to  the  Warren  Construction 
Co.,  at  $1.0.5  per  sq.  yd. 

Petitions  have  been  presented  to  tlie  Lit\_ 
Council  of  .A.lbanv,  Ore.,  for  the  paving  of 
First  St.,  Montgomerv  to  Mam,  and  bourth 
St.,   from  Main  to  Washington,  a  total  of  -- 

blocks.  ,  ■      1    1 

Following    bids    were    recently    received    by 
the    Citv    Council    of    Portland,      Ore..      for 
paving    work:      Davenport    St.,    from    Patton 
Road  to  Governor's   Park,  concrete  pavement 
— Kibhe-Welton    Co.,    $9,643;    Oregon    Inde- 
pendent  Paving  Co..  $10,10.3:   Hilliard  &  Ma- 
Ivinnis     $0.10.5:    M.    Hansen,    $10,038:     South 
Portland   Crushed   Rock   Co..  $9,890.      Broad- 
wav   bridge   fills— Pacific    Bridge   Co..   $.).4.4: 
Crawford    &    Co..    $3,8.58;      Harry     Howard, 
$3,.500.     Stanford  St.,  from  Lombard  to  \\  il- 
lis'    t^radine^   and   concrete   curbs   and   walks— 
Toiin    Peterson,    $4,71.5:    Oregon    Independent 
Pavino-  Co,  $4,919;  Kibbe-WeUon  Co.,  $4,01-2; 
Carter"  Bros..  $4.347 ;   Peninsula   Feed   &   Fuel 
Co     $4,041:   Bechill   Bros..  $4,380.     Fast  .52nd 
St,   from  East  Glisan  to  East   Stark,  grading 
and    concrete    curbs    and    walks— Oregon    In- 
dependent   Paving    Co.,   $0,940;    Carter    Bros.. 
$.5,900:   Joplin   &   Meeks,   $0,044;    M.    Hansen, 
$0  ].*<() :    Hilliard    &    Maginms,   $D,303 :    Craw- 
ford &  Co.,  $6,443:  Manning  &  Co..  $6.420 ;_  A. 
L     Keenan.    $6,274:      Bechill      Bros.,      $b.h-<i. 
Orient    St.,    from      Willamette     to      Portland 
Blvd— Grading  and  concrete  curbs  and  walks 
—Hilliard  &   Maginnis.   $3..54.5 ;   Bechill   Bros., 
$3:^'7-   Oregon   Indeoendent   Paving  Co.,  $3,- 
741  •  Kibbe-Welton  Co.,  $3.4-54.     East  33rd  St., 
from  Marion  to  .Mberta,  grading  and  concrete 
curbs    and   walks — Gicbisch    &   Joplm,   $4,.j-3l ; 
Hilliard  &  Maginnis,  $5,348;  Oregon  Indepen- 
dent  Paving  Co.,  $4,.504 :   M.   Hansen.  $4,897: 
Bechill  Bros..  $4,645.  Prescott  St..  grading  and 
concrete  curbs  and  walks— Kibbe-Welton  Co.. 
$4,044;  Crawford  &  Co.,  $3,1.50. 
Pennsylvania. 
^.Bids    will    be    received    until    May    4,    by 
Board    of    Swatara    township    Commissioners. 
\.  W.  Ellenberger.  Secy..  Enhaut.  Pa.,  for  the 
following  road  machinery:     One  lO-ton  steam 
road  roller,  one  combination  steam  road  roller 
and   tractor,   one   fuel   and   water   wagon,  one 
road    snrinkler.      Bidders   must   be    willing   to 
submit   their    roller   and   tractor   offered   to   a 
competitive    demonstration. 

®The  City  Councils  of  Chester.  Pa.,  have 
awarded  the  contract  for  the  paving  of  the 
remaining  streets  to  be  improved  under  the 
provisions  of  the  $On0.nOO  loan  bill  to  the  Fil- 
bert Paving  &  Construction  Co.,  of  Philadel- 
phia. Pa.,  at  $1.72  per  sq.  vd. 

©George  M.  Harris,  of  Meadvillc.  Pa.,  has 
been  awarded  the  contract  by  the  city  of  Jef- 
ferson, .\shtabnla  County.  O.,  for  the  paving 
of  three  streets,  which  will  aggregate  about  a 
mile  and  a  half  of  iiavenient.  The  work  will 
cost  about  $40,000.  Concrete-bituminous  will 
be  used.  . 

®J  G.  McGuire  &  Co..  of  New  Brighton, 
Pa.,  iiave  been  awarded  contracts  at  Freeport 
.and  Woodlawn.  Pa.,  for  street  paving.  The 
latter  contract  was  secured  from  Jones  & 
Lau,ghlin  Co..  for  paving  Franklin  .Ave. 


®J.  G.  McGuire  &  Co..  of  New  Brighton. 
Pa  have  been  awarded  the  contract  '>y^"'J 
citv  of  Freeport.  Pa.,  for  paving  of  1  bird 
St.'  and  Mulberry  alley  at  $3,926.  Bids  were 
opened  April  1-5. 

South  Dakota. 

^.Bids  will  be  received  until  2  p.  m..  May  2, 
bv  R  A.  Zangle,  Countv  Auditor.  Davison 
Coniitv.  Mitchell,  S.  Dak.,  for  the  grading  and 
improving  of  five  and  one-half  miles  of  road, 
be-inning  at  the  north  end  of  Mam  St.  of  the 
city  of  ^litchell  and  running  north  to  the 
southeast  corner  of  Section  16-1O4-60.  Bids 
will  be  received  separately  on  each  mile  and 
on  the  entire  route. 


Tennessee. 

^Bids  will  be  received  until  7  p.  in..  Mav  16, 
bv  W.  R.  Ponder,  Recorder,  Johnson  Clt\^ 
Tenn.,  for  constructing  sewers,  concrete  curb 
and  gutter  and  street  paving  with  brick,  as- 
phalt! bitulithic.  wood  block,  granitoid  or  con- 
crete, for  Improvement  District  Xo.  10,  ac- 
cording to  plans  and  specifications  in  the  of- 
fice of  the  City  Engineer.  .Approximate  Quan- 
tities ■  -5.300  cu.  vds.  excavation.  10.(>0o  sq. 
vds  street  paving,  6,700  lin.  ft.  curb  and  gut- 
ter. 3.000  Hn.  ft.  '6-in.  sew^cr  connections.  2.900 
ft  8-in.  sewer.  Each  bid  must  be  accompanied 
bv  a  certified  check  equal  to  1"  per  cent  of 
the  amount  of  the  bid. 

^.Bids  will  be  received  until  May  10.  I.  P. 
:McDonald.  Citv  Commissioner,  and  \\  .  R. 
Ponder,  City  Recorder.  Johnson  City.  Tenn._. 
for  constructing  sewers,  concrete  curb  ana 
gutter  and  street  paving  with  brick,  asphalt, 
bitulithic.  wood  block,  granitoid  or  concrete, 
for  Improvement  District  No.  10,  according 
to  pl;ms  and  specifications  in  the  office  of  the 
Citv  Engineer.  .Approximate  quantities:  •).30o 
cu'yds  excavation,  16,000  sq.  yds.  street  pav- 
ing.'6.700  lin.  ft.  curb  and  gutter.  3.000  lin.  ft. 
6-in.  sewer  connections,  and  2.900  ft.  8-in. 
sewer.  .  . 

4-Bids  willv  be  received  until  noon.  May  l-K 
by  W.  H.'  McMurrv.  Secretarv.  Dixon 
C'oimtv  Turnpike  Co..  Dickson.  Tenn..  for 
trading  and  macadamizing  8  miles  of  turn- 
pike from  Charlotte  to  Dickson. 

®S.  J.  Viltman  of  Paris.  Tenn..  has  been 
awarded  the  contract  bv  the  Board  of  .Alder- 
men of  McKenzie.  Tenn..  for  the  necessary 
•trading,  culvert  work  and  graveling  of  cer- 
tain streets.  C.  H.  Jenks,  Union  Citv  Tenn.. 
is   Engineer.    Bids   were   opened    .April   --4. 

®R  L.  Peters  of  Kiioxville.  Tenn..  has  been 
awarded  the  contract  by  the  Monroe  County 
Road  Commissioners.  Madisonville.^  Tenn.. 
for  "rading  about  IfiO  miles  of  road  in  ^Ion- 
roe    Countv    at    $275,000.      Bids    were    opened 

Anril  24.    '  -    ,   ,  ^■ 

Each  bid  must  be  accompanied  by  a  certi- 
fied' check  equal  to  10  per  cent  of  the  amount 
of  the  bid  as  a  guarantee  of  the  good  faith 
of  the  bidder.  . 

The  Sullivan  County  Court.  BlountviUe, 
Tenn..  has  voted  road  appropriations  as  fol-- 
lows:  For  the  completion  of  the  pike  road 
between  Bristol  and  Kiiigsport.  at  the  Haw- 
kins Countv  line:  to  complete  the  Holston 
Vailc'-  Dike'  and  to  construct  a  bridge  over 
the  Holston  at  the  Shady  Ford  end  of  the 
road.  .     .  , 

The  Polk  Countv  Commissioners  Court. 
Benton.  Tenn.,  has  fixed  a  10-cent  pike  tax  to 
bi'ild  10  miles  of  pike  road,  five  miles  from 
Benton  to  the  Cleveland  pike,  and  five  miles 
from  Ducktown  station  to  Copper  Hill.  The 
n-ke  commission  is  comnosed  of  B.  E.  Biggs. 
W.  M.  Harrison  and  J.  J.  Woody. 

Texas. 

4«Bids  will  be  received  until  May  8,  Cooke 
County  Court,  Gainesville.  Texas,  for  the 
construction  of  3.5  miles  of  grave!  road.  E. 
M  Thompson  is  Secretary  of  the  Commercial 
nub. 

•J-Bids  will  be  received  until  noon.  May  31. 
by  .Maj.  E.  1.  Brown.  U.  S.  Engineer.  Galves- 
ton. Texas,  for  constructing  concrete  side- 
walk, brick  pavement,  concrete  curbing,  and 
drains  at  Fort  Travis  Reservation,  Port  Boli- 
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var.     Galveston,    Texas.     Offii.    j^^ 
ment  will  be  found  elsewhere  iThi?  js,  '* 

®The   City   Council   of   Granfr,  fex* 
awarded  the  contract   for  the  (f ' 
vitrified  brick  pavement  on  Ma 
Pelehmus   of   .Austin,   Tex.     T 
be   completed   within   C  months 

®M.  M.  Cravens  of  Missouri 
been  awarded  the  contract  by 
County    Commissioners'      Coui    k,( 
Tex.,    for   the   building  of  a  g|iel  r 
miles   from  the  intersection  ofie  j(,, 
shell  road  at  Stafford  to  De  \\lt.  1],,. 
tract    price    is   $18,342.     Work  -iH  ig^^'^ 
once. 

The    Robertson      County     (immis. 


orU 

f '  th. 


Court.  Franklin,  Tex.,  has  or 
tioii  held  in  Calvert  precinct  f!  the 
of  voting  on  the  issuance  oflond; 
sum  of  $15o,00p  for  the  buil™  o. 
It  is  proposed  to  build  aboi/oO  r 
macadamized   road. 

The  Bastrop  County  Commi- 
Bastrop.  Tex.,  has  ordered  ai: 
May  14.  in  the  Bastrop  Justice 
trop.  Hills.  Prairie  and  Gnodn 
$8li.oOO  good  road  bonds. 

.All  bids  were  rejected  by  tli 
water.  Texas.  L.  S.  Polk.  Cit.\ 
the  construction  of  about  6li.i 
water-bound  macadam  street 
4,0O0  sq.  yds.  of  asphalt  macai 
ing.  Bids  w'ere  received  .Ap: 
Dreyer   is   City   Engineer. 

Virginia. 

•J«Bids  will  be  received  uii 
7,  b\'  Russell  County  Superv  i 
V^.,  for  the  construction  of  l: 
ing  and  macadam  four  roads  ;-.; 
struction  of  ln6,(io8  sq.  yds.  oi 
alread}-  graded  on  four  roads. 
Lebanon,  is  County  Engineer, 
Wilson,  Richmond,  Va..  is  .^ 
Commissioner. 

•J«Bids  will  be  received  iim:' 
by  E.  F.  Lawrence.  Chairm 
East  Radford.  Va..  for  paviiv. 
streets.     J.   B.   Walker   is  Cit} 

The  citizens  of  Staft'ord  Com 
burg.  Va..  county  scat,  havt 
suance  of  bonds  in  the  sum  oi  ; 
improvement  of  county  roads. 

Washington. 

4«Bids  will  be  received  u.itil  : 
bv  Board  of  King  County  Coi; 
.A.  Case,  Clerk,  for  the  clc.in 
way  -50  ft.  wide,  grubbing  ai 
24-'ft  roadwav  with  necessan 
bridges  of  the  D.  McCallum  RJ,  i" 
Citv,  Wash. 

®The   City   Council   of  Okv|' 
a    recen,t   .meeting    awarded   tl 
laving  five  blocks  "of   paving. 
St..  from  Second  to  Third  ^t 
St..   from    Franklin   to  Water 
dependent    .Asphalt    Paving   i 
Wash.,  at  $23.-5 iii.     Bitulithic 
base  will  be  used.     Other  bi.l' 
frey  &  Buflfton.  Portland.  Ore 
Allen  &  Hull.  Seattle,  brick.  ?- 
&  Co..   Seattle,  brick.  $26.2.i-.: 
Tacoma,    brick,   $25,777;    B.   \ 
coma,    asphalt.   $21,480.   brick.  ' 
pendent    Asphalt    Co..   asphr:iU  - 
lithic  on  concrete  base.  $24,101  ' 
struction     Co.,    Portland,    bitui  i; 
base.   $2.5..5.50;    bitulithic   oi.  bmi' 
$24..509:  W.  A.  Wellcr.  Olynip  i'' 

®Geo.  C.  Dietrick  &  C0..GI1- 
Wash.,  have  secured  the  first  .1 
of  the  $100,000  paving  job  m  .^  ' 

®The      Chehalis      County     '  '', 
Montesano.  Wash.,  have  avvar.. 
for  the   construction  of  the  ex  ■ 
state  highwav   and   ferry  shps 
W  used  in  opening  faffij^ Jo^ '  ,    , 
Westport  to  Creech   &  Walker  ■ 
Wpsb..  at  $2,210.  .  , 

©Mills  Bros,  of  Olympia.  «■'.• 
awarded  the  contract  by  the  B  " 
ton   Countv   Commissioners,  UW 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,,f  permanent    highway    Xo.     3, 

niles  of  grading  and   graveling 

price    i>    approximately  fJ.U(Mi. 

ened  April  1.  ,,,    ,       , 

ouncil  of   Tenmo,   Wash.,    has 

■lution   for   the   paving   of    four 

.  business   section   of   the   town. 

II  calls  for  hard  surface  paving 

1th.     An   engineer   will    he    em- 

kc  a  survey  and  an  estimate  of 

c  work. 

MMiied  April  JO  hy  the   Coni- 

County  at  Tacoma,  W'ash.. 

I  of  eight  miles  of  hard  sur- 

ii.  be  buill  under  the  provisions 

3te  Highway  Law.    The  contract 

1,1  the  Washington   Paving  Co.. 

t;ranocrcte     pavement.     C.     H. 

.\m.  Soc.   C.   E.,  has   been  ap- 

ti-r  in  charge    of    construction. 

;,,  have  a  width  of  roadway  of 

i-lt.  hard  surface,  the  total  yard- 

siirtace  lieing  iU.OOit.      The  bids 

IS  follows,   the    numbers     re- 

l>ii|ders:  (1)  Troutman,  Seattle. 

.  .n-Coit  Co..  Seattle:   (3.  4. 

Sr.,  Taconia  ;  (7,  S )  P.  J. 

■I.  111.  II.  1-2.  i:}.  14.  1-1.  1(1) 

Co..  Tacoma:  (17)  W.  M. 

.-.  19.  KK  21 )  Barber  Asphalt 

ueo    C.   Detrich   Co..   Seattle ; 

I  T.  Rvan.  Seattle:   (29)   Inde- 

ili  Co..  Tacoma:  (30.  31,  32,  :i3. 

'11   Paving  Co..  Tacoma. 


®Xelson  &  G.  J.  ,.\llier<  at  $1.04  per  sq. 
yd.,  have  been  awarded  the  contract  lor  the 
construction  of  one  mile  oi  concrete  road  at 
Chchalis.  Wash. 

Following  bids  were  received  by  the  City 
Council  of  Aberdeen.  Wash.,  for  llie  paving 
of  R  St.:  kind  of  p;iveii:eiit  to  be  chosen  by 
the  property  owners;  Warren  Construction 
Co.,  Portland.  Ore..  $lii.o!iL'.  ..n  bitiilithic :  Bar- 
ber .Asphalt  Co..  i;i4,:i,7.  on  bitulithic.  and 
S14.24!»  on  asphalt;  Ilaulcc  S  He.mlale.  $13.1118 
on  a.sphalt. 

Following  bids  were  received  by  the  City 
Council  of  Olympia.  Wash.,  for  the  paving 
of  East  Fourth  St.,  from  Jefiferson  to  East- 
side  Sts. :  W'ashiimtoii  Paving  Co..  Taconia. 
?3.5.4.">1.  $;^4,74!•,  $:!3.:Wo.  $:'.3.-.'J4.  $:W.JJ.-).  and 
$30,227:  Warren  Construction  Co..  Portland, 
Ore.,  $41,032.  $3!l,(i28.  '^"'.tl-.'S.  $;i!i,i ;!•.-.,  and 
$:^7.01'7 :  Independent  .\sphalt  Paving  Co.. 
Seattle.  $;i7.0!i7.  $38,724.  $37,071.  $;r).7"4ii:  W^ 
.\.  Weller,  Olympia.  S.3o,iii;ii  and  $.32,472. 

Following  bids  were  received  .\pril  !!•  by 
the  Board  of  Public  W'orks  of  Seattle.  Wash., 
for  street  improvements,  as  follows;  8ti!h  St.. 
et  al..  concrete  walks — Carl  Isidor  &  Co..  $13.- 
'•(>8:  Kroeh  &  Jessen.  $lii.!Mi():  De  Flong  & 
Hcltborg.  $11.3S)ll:  S.  Lamping  C  Co..  $11.- 
870:  Femi  &  Bremian.  SU.Oilo:  Frasca  &  Col- 
uccio,  $13,203:  Iiuernatioral  Dredging  Co.. 
$13.20-"):  D.  H.  Trapshagen.  care  Lincoln  Ho- 
tel. Seattle,  $10,903:  Elliott  Construction  Co., 
$1L382.     North  82nd  S; .  et  al.,  concrete  walks 
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21  and  29  on  asphalt  were 
All   bids    on   brick    included 
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curb. 

— S.  Lamping  &  Co..  $9,120:  Elliott  Construc- 
tion Co.,  $8,731:  Fenn  &  Brennan,  $8,919: 
Frasca  &  Coluccio,  $lo,408:  Krogh  &  Jessen, 
$8.4.-.7:  De  Flong  &  Heltborg,  $8,744:  Inter- 
national Dredging  Co..  $10,390;  D.  H.  Jrap- 
hagen.  care  Lincoln   Hotel.   Seattle.  $8,373. 

West  Virginia. 
®Geo.  Hinklc  has  been  awarded  the  con- 
tract by  the  Board  of  City  Commissioners. 
Huntington.  W.  Va..  for  paving  the  alley  be- 
tween Fifth  and  Sixth  Ave.,  12th  to  13th  Sts.. 
at  $l.."i.-)  per  st|.  vd..  and  Seventh  .\ve..  between 
Fifth  and  Sixth  St..  to  Geo.  Hunt  at  SI.4:i 
per  sq.  yd.  Bids  were  opened  .\pril  24.  -A.  B. 
Maupin  is  City  Engineer.  John  Coon  is  Com- 
missioner of  Streets  and  Wharves. 

Wisconsin. 

©Christ  Petersen,  of  Kenosha,  W^is.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  that  city  for  the  paving  of  Milwaukee 
\ve.,  from  Grand  .\ve.  to  Xorth  Main  St.. 
with  brick  at  $7,.-)21 :  also,  reported,  awarded 
the  contract  for  the  paving  of  Fremont  .\ve. 
with  brick  at  $19,109. 

The  Wisconsin  State  Highway  Commis- 
sion, .'\.  R.  Hirst.  Engineer,  iladison.  is  pre- 
paring plans  for  the  construction  of  from 
12  to  l.-|  miles  of  crushed  rock  road.  12  ft. 
wide,  at  Delton,  Wis.  The  estimated  cost  is 
$40,000.  The  contracts  will  be  let  by  the 
Sauk  County  Commissioners,  Baraboo,  Wis. 
G.  F".  Post  of  Spring  Green.  Wis.,  is  official 
in  charge. 

Canada. 

®Hotson,  Leader  &  Goode  of  Lethbridge, 
Aha.,  have  been  awarded  the  contract  by  that 
city  for  the  construction  of  3%  miles  of  cem- 
ent walks  and  4  miles  of  curb  and  .gutter  at 
the  following  prices;  Cement  walk,  $1.49  per 
sq.  yd. :  combined  curb  and  gutter.  $0.04  per 
lin.  ft.  The  contract  for  7  miles  of  .grading 
was  awarded  to  Marquardt  &  Calwait  at  the 
following  prices ;  Excavation,  $0.::}0  per  cu. 
yd. :  surfacing.  $0.02  per  sq.  yd.  A.  C.  D. 
Blanchard  is  City  Engineer. 

The  city  officials  of  Steelton.  Out.,  have 
decided  to  make  the  following  improvements 
during  this  summer :  Con.struct  sidewalks, 
estimated  to  cost  $.30,000 ;  repair  streets  at  an 
estimated  cost  of  $10.(100,  and  macadamize 
roadways.  $23,000: 

The  officials  'of  W^elland  Cotmty.  Ontario. 
have  decided  to  spend  $400,000  upon  the  con- 
s'ruction  of  a  good  roads  system  of  1-JO  miles. 
The  county  is  at  present  placing  orders  f«r 
road  rollers,  scrapers,  wagons  and  general 
road  machinery  and  the  work  of  building  the 
highways  will  commence  immediately;  J.  C. 
Gardner  has  been  appointed  Chief  Engineer  of 
the  county.  — 

The  City  Council  of  Swift  Current.  Sask.. 
has  decided  to  lay  macadam  pavements,  gran- 
olithic walks,  establish  a  completely  equipped 
health  and  scavenging  department,  and  adopt 
the  single  tax.  The  citv  will  put  in  a  civic 
Having  plant  and  do  all  the  work  by  day 
labor. 
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Arkansas. 

vepared  for  a  ditch  system 
Drainage  District  of  Law- 
i  Jackson  Counties.     The 

■ut  2(io.0(.)0  acres,  and  the 
iHout  200  miles  of  ditches, 
ibly  he  let  this  fall.  The 
-.'  Co..  Goodwyn  Institute 
iin..  is  engineer, 
linage    District,   organized 

and   Lawrence    Counties, 
construction   of   about  20 
1  he  Morgan  Engineer- 
'  enn.,  is  engineer. 

be  held   in  June  on  the 

■>stem   for  the   Tri-county 

I  his  district  is  located  in 

and  Mississippi   Counties, 


and  the  system  will  call  for  the  construction 
of  400  miles  of  ditches.  The  Morgan  Engi- 
neering Co.,  Memphis,  Tenn.,  is  engineer. 

California. 

•j»Bids  will  be  received  untiU  2  p.  m..  May 
K).  by  U.  S.  Reclamation  Service,  ()0.">  Federal 
Bldg..  Los  Angeles.  Cal..  for  furnishing  cast 
iron  pipe  and  tunnel  linings  for  the  Xorth 
Platte  project.  Xebraska-VVyom.ing.  Official 
.idvertisenient  will  be  found  elsc'where  in  this 
issue. 

Colorado. 

A  plan  is  under  consideration  for  the  or- 
ganization of  an  irrigation  district  east  of 
Briggsdale,  20  miles  east  of  Greeley,  to  bring 
40.000  acres  of  dry  land  under  irrigation.  The 
territory  is  owned  largely  by  Denver  business 
men.      It    is    planned    to    install    an    irrigation 


system  tirawing  water  direct  from  the  moun- 
tains, more  than  50  miles  away.  T.  D.  Jones, 
Denver,  Colo. 

Florida. 

4«Bids  will  be  received  until  10  a.  m..  May 
22,  by  Board  of  Drainage  Commissioners,  Tal- 
lahassee, Fla..  for  the  construction  of.  three 
concrfte  locks  and  wing  dams  in  the  drainage 
canals  near  the  south  shore  of  Lake'Okeecho- 
liee.  Each  bid  must  be  accompanied  b\'  a  cer- 
lilied  check  for  $2,000.  J.  O.  W'right  is  chief 
drainage  engineer.  J.  C.  Luning  is  secretary 
of  the  board. 

Iowa. 

®Bids  were  opened  April  25  by  G.  H.  Getty, 
county  auditor.  Boone,  la.,  for  constructing 
County  Drain  Xo.  48.  contracts  being  let  as 
follows:     Digging.  laving  and  backhllina — El- 


indicates  wrork  now  open  for  bids.     '■?>  indicates  a  contract  let  recently. 
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mer  Knox,  Adel,  la.,  $11,000 ;  Arthur  McHose, 
Boone,  la.,  30  in.,  34  in.,  32  in.  and  20  in.  cem- 
ent tile,  at  $16,144 ;  Iowa  Pipe  &  Tile  Co.,  Des 
Moines,  la.,  22  in.,  20  in.  and  18  in.  clav  tile, 
$2,(134;  Redield  Brick  &  Tile  Works,  Redlield, 
la.,  16  in..  14  in.  and  10  in.  clav  tile,  $1,429; 
Dallas  County  Brick  &  Tile  Works.  Adel,  la.. 
15  in.,  12  in.  and  G  in.  clay  tile,  $1,.")8();  Kalo 
Brick  &  Tile  Co.,  Kalo,  la..  8  in.  clay  tile.  $610. 

©Peterson  &  Jansen,  Forest  City,  la.,  have 
been  awarded  the  contract  at  $1,414  for  con- 
structing Drainage  District  Xo.  2n  of  Franklin 
county,  bids  for  which  were  opened  April  10 
at  Hampton. 

®Bids  were  opened  at  Hampton  on  .\pril  10 
for  constructing  Drainage  Sub  District  No.  li, 
the  contract  being  awarded  to  Geo.  Hake,  Bcl- 
mond,  la.,  at  $9,200. 

®E.  I-'.  Bardin,  Belmond.  la.,  lias  been 
awarded  the  contract  at  $12,ln.">  for  the  con- 
struction of  Drainage  District  No.  23  of  Frank- 
lin county.     Bids  were  opened  April  19. 

©Peterson  &  Jansen,  Forest  City,  Iowa,  have 
been  awarded  the  contract  at  $2,064  for  con- 
structing Drainage  District  No.  21,  bids  for 
which  were  opened  April  19  at  Hampton,  la. 

The  Towl  Engineering  Co.,  City  National 
Bank  Bldg.,  Omaha.  Nebr.,  have  made  sur- 
veys and  are  ationt  ready  to  start  work  on  a 
1-niile  ditch  at  Council  Bluffs,  la.  This  is  a 
drag-line  excavation  proposition. 

Louisiana. 

®Dameron-White  Co.,  Ltd..  Baton  Rouge, 
La.,  has  been  awarded  the  contract  for  con- 
structing levees  on  the  Red  River  in  Caddo 
parish  from  Blanton  Bluff  to  Peru,  the  work 
calling  for  about  7-")0,0o0  cu.  yds.  oi  new  levee 
and  enlargement.  Bids  were  opened  .'Kpril  24 
by  the  commissioners  of  Cadoo  Levee  District 
at  Shreveport. 

Surveys  are  being  made  by  4'.  H.  Mandell, 
C.  E.,  for  the  proposed  drainage  system  of 
Cameron  Drainage  District  No.  1.  This  dis- 
trict embraces  about  228,000  acres. 

Contracts  will  be  let  some  tiine  in  June  for 
construction  of  a  drainage  system  for  Drain- 
age District  No.  2  of  Madison  Parish,  La. 
The  work  will  include  a  20-mile  main  ditch 
requiring  1.200,000  cu.  yds.  excavation,  and  20 
miles  of  laterals  requiring  800,600  cu.  yds. 
of  excavation.  The  Morgan  Engineering  Co., 
Goodwyn  Institute  Bldg.,  Memphis.  4"enn., 
is  engineer. 

Minnesota. 

®Bids  were  opened  April  20  by  John  Kelly, 
County  Auditor,  Luverne,  -Minn.,  for  con- 
structing Judicial  Ditch  No.  2,  the  work  in- 
cluding'laying  about  1-5,000  ft.  of  10  to  40  in. 
tile.  1  he  contract  was  awarded  to  Anderson 
&  Co..  Vincent,   la. 

Plans  are  under  consideration  for  the  con- 
struction of  a  drainage  system  near  .Albert 
Lea.  Minn.  The  organization  of  the  district 
has  not  been  completed  nor  has  the  report, 
and  it  will  probably  be  about  June  15  before 
the  work  is  ready  for  letting.  The  drain  will 
be  30-in.  tile  for  about  %  of  a  mile  and  then 
24  and  22  in.  branches.  It  will  cost  between 
$10,000  and  $11,000.  J.  W.  Dappert.  Taylor- 
ville.  111.,  is  engineer,  and  W.  H.  Brainerd, 
.■\lbert  Lea.  Minn.,  is  County  .\uditor. 

Mississippi, 

Surveys  are  being  made  by  the  Morgan 
Engineering  Co.,  Goodwyn  Institute  Bldg., 
Memphis,  Tenn.,  for  the  proposed  drainage 
system  for  the  recently  organized  Coldwater 
Drainage   District  of  Crenshaw.    Miss. 

Montana. 

^•Bids  will  l)e  received  until  2  p.  m..  May 
■■''.  by  U.  S.  Reclaiuation  Service.  Malta, 
Mont.,  for  the  construction  of  laterals,  waste- 
u-ater  ditches,  and  structures  on  the  first  unit, 
IJodson  south  canal.  Milk  River  project,  Mon- 
t.Tna.  The  work  involves  the  excavation  of  ap- 
proximately (i7,000  cu.  yds.  of  material  and 
the  erection  of  six  small  structures.  For  par- 
ticulars address  the  U.  S.  Reclamation  Service, 
Washington,  D.  C. ;  Helena,  Mont.,  or  Malta, 
Mont,  F.  H.  Newell  is  Director,  Washington, 
D.  C.  Ofiicia!  advertisement  will  be  found 
elsewhere  in  this  issue. 


■^Bids  will  lie  received  until  2  p.  m..  May 
21,  by  U.  S.  Reclamation  Service,  Malta, 
Mont.,  for  earthwork  and  structures  on  the 
first  eleven  miles  of  Dodson  nortli  canal,  lat- 
erals and  waste-water  ditches.  The  work  in- 
volves approximately  277,000  cu.  yds.  of  exca- 
vation 1,500  cu.  yds.  of  reinforced  concrete, 
and  the  placing  in  structures  of  86,000  ft.,  B. 
.M..  of  lumber.  For  particulars  address  the 
U.  S.  Reclamation  Service,  Washington,  D. 
C. ;  Helena.  Mont.,  or  Malta,  .Mont.  F.  H. 
Newell  is  Director  Washington,  D.  C.  Official 
advertisement  wdl  be  found  elsewhere  in  this 
issue. 

Nebraska. 

Bids  as  follows  were  received  .^pril  22, 
I)V  the  U.  S.  Reclamation  Service,  A.  Weiss, 
Project  Engineer.  Alitchell,  Nebr.,  for  the  con- 
struction of  Dam  No.  3  for  the  North  Platte 
Project:  (l).bid  of  Bartlett  &  Kling,  Cedar 
Rapids,  la.;  (2)  bid  of  M.  .A.  Wagan,  First 
National  Bank  Bldg.,  Denver,  Colo.;  (3)  bid 
of  Chas.  Wilhite  &  Co.,  1002  N.  14th  St., 
Boise.  Idaho;  (4)  bid  of  Young  &  Crook,  316 
Cooper  Bldg.,  Denver,  Colo.;  (o)  bid  of  Mc- 
Guire  &  Stanton  Construction  Co,,  and  Ed- 
ward Jones,  Leavenworth,  Kan. : 


Gene  Richards,  in  charge  of 
sell's  big  shovel   plant  at  Lami 


that  their  outfit  is  safe.  Genlput 
good  work  in  the  high  water  tit  n 
cinity  and  when  the  break  occuld  s 
scurried  back  to  camp  to  make  a 
shape  and  protect  the  big  shov^ 
from  the  water.  Gene  says  th: 
now  over,  as  the  water  is  f allin,  ast 

G.  H.  and  W.  T.  Lowrance 
other  day.  They  were  hard  pi 
equipment  from  the  water  nea 
La.,  where  they  are  working  okhe 
loop.  The  boys  say  their  oui  j^ 
ground  and  all  safe.  Two  brei  n, 
their  immediate  territory,  one  (ej^ 
their  camp,  but  they  manage!  to 
water  to  ground  high  enough  \  s.v 
thing.  In  fact,  the  boys  say  it  , 
tractor  in  that  part  of  the  coun,i, 
big  tree,  and  is  going  to  stayher- 
can  see  some  dry  land  again. 

Stanton   Palmer,  formerly  \ 
the    Roach-Manigan    Paving   L. 
quarters   this   city,   has   resignetc 


lacli  i  St, 

Mi. 


e|r)ih 
an.: 
all. 


opped  in  tl 
to  . 


Preparine:    surface    1.5  acres 

Cut-off.    Class   A    104,000  cu.  yds. 

Cut-off.    Class   A  bonus 453,000  C.    Y-    F. 

Cut-off,    Class   B    2,000  cu.  yds. 

Cut-off.    Class   B   bonus 2.i,000  C.   Y.   F. 

Trenches,    Class  A    5,000  cu.  yds. 

Trenches,    Class  A   bonus 1,200  C.  Y.  F. 

Trenches,    Class  B    1 UO  cu.   yds. 

Trenches.    Class    B  bonus JOO  C.  Y.  F. 

Laying    drains    3.200  lln,  ft. 

Outlet  exc.   Class  1    45,000  eu.  yds. 

Outlet  exc.,   Class  2    7,000  cu.  yds. 

Outlet  exc.   Class  3   100  cu.  yds. 

Conduit  brule  exc 000  cu.  yds. 

Spillway  exc.  Class  1   50,000  cu.  yds. 

Spillway  exc.  Class  2  2,000  cu.  yds. 

.Spillway  exc.  Class  3   100  cu.  yds. 

.Stripping  borrow  pits   25.000  cu.  yds. 

Earth   embanicment    465,000  cu.  yds. 

Gravel    embankment    125.000  cu.  yds. 

Trimming  embanlvment  slope   fj.OOO  cu.  yds. 

L'nscreened   gravel    14.000  cu.  yds. 

Screened  gravel   11.500  cu.  yds. 

Lumber  in  place   100,000  B.M. 

Wells   in  place    600  lin.  ft. 

Concrete   A    (paving,    etc.) S,500  cu.  yds. 

Concrete   B    (conduit) 220  cu.  yds. 

Concrete    C    (spillway).. 460  cu.  yds. 

Concrete  D   (core  wall) 4.700  cu.  yds. 

Reinforcing  steel   250.000  lbs. 


(1) 

$200.00 
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1.00 
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1.00 

.32 
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1.10 
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.26 

.30 

.30 

.30 

.45 

.60 

25.00 

.75 

4.60 

6.00 

6.00 

5.00 

.01 


(2) 

$135-00 
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.60 

.03 

.90 

.02 

1.25 

.03 

1.85 

.30 

.50 

.50 

.80 

.30 

.50 

.50 

.15 

.30 

.35 

.60 

.60 

1.25 

30.00 

1.00 

7.30 

6.25 

5.00 

5.00 

.01 


(3) 
$140.00 
.28 
.02 

1.00 
.0;! 
.50 
.02 

1.25 
.03 

1.25 
.28 
.50 

1.25 

1.00 
'*5 

.to 

1.25 
.16 
.34 
.38 

.30 

.45 

1.50 

40.00 

1.25 

8.00 

8.00 

7.50 

6.75 

.Oil- 


S361.387     $416,047     $428,817 


Tennessee. 

Resolutions  have  been  introduced  in  both 
houses  of  Congress  to  make  immediately 
available  $1,500,000  for  repairing  the  break's 
in  the  Mississippi  levees  so  that  the  farmers 
may  plant  their  crops  before  the  June  rise. 

Memphis,  Tenn.,  and  Vicinity. 

(RECUL.^R  CORRKSPONDENXE.) 

®Jesse  Nichols  was  awarded  the  contract  for 
grading  150,000  cu.  yds.  of  the  Memphis  Com- 
press and  Storage  Co.'s  new  site  at  a  price  of 
21.45  cts.  per  yard.  J.  C.  Omberg,  Jr.,-  is  in 
charge  of  the  work.  The  work  is  mostly 
grader  haul  and  Jesse  is  preparing  his  engines 
to  pull  the  machines  with.  He  has  already 
started  some  teams  on  the  work. 

®J.  H.  Weatherford  was  awarded  the  con- 
tract for  grading  a  large  tract  of  land  for 
Chancellor  HeiskeH  in  the  suburbs  of  Mem- 
phis. The  work  is  situated  near  the  Parkway 
and  is  for  the  most  part  a  grader  proposition. 

®C.  D.  Smith  &  Co..  Memphis,  were  award- 
ed a  very  large  steam  shovel  contract  last 
week  by  a  mining  concern  near  Kansas  City. 
The  contract  calls  for  stripping  about  13,000,000 
cu.  yds.  of  earth  from  a  coal  mine  and  it  is  the 
intention  of  Charlie  Smith  to  place  five  large 
steam  shovels  on  the  contract  at  once. 

Leonard  &  Lowrance  have  pulled  out  of  a 
tight  hold  on  their  contract.  Word  has  come 
in  from  their  section  that  they  were  compelled 
to  load  their  equipment  on  a  raft  to  save  it 
from  the  water,  which  came  in  on  them  from 
the  breaks  on  the  Arkansas  side  of  the  river. 
However,  these  boys  are  hustlers,  and  can  be 
counted  on  to  come  out  on  top  every  time,  and 
when  the  water  falls,  they  will  be'right  back 
on  the  job.  makicg  things  hum. 


automobile  tire  business,  and  1  O" 
be  known   as  the   Essenkay  .'^ 
manufactures  a  patent  tire  fill 
vent  punctures  and  blow-outs, 
thusiastic  over  his  new  enterin 
to  make  a  go  of  the  proposit ,. 
quarters  will  still  be  in  Mein[s. 
Hedrick    will    represent    Staiit    : 
City,  Mo. 

C.  D.  Smith  met  with  a  very 
last  Friday  when  -he  slipped  i  ' 
fell,  breaking  his  right  leg  jii-t 
Charlie  su'ft'ered  considerabk  i 
but  at  this  writing  was  resting 
be  confined  to  bed  for  severa' 
states  that  his  accident  com^'s 
tunate  tiiue,  when  he  was  e.\ti 
his  affairs  needed  his  entire  an' 

H.  N.  Pharr,  formerly  chici  i^ 
St.   Francis  Levee  Board,  ha.^  ': 
on  approximately  50,000  eu.  yd 
work    situated   north   of   Men'  ■ 
mile   the   other   side  of   Wolt 
says   his  proposition   is  an  t>: 
that  he  e.xpects  the  boys  to  bi'i 
ly.     Harry  feels  that  now  tlm 
of  idle  outfits  in  town  which 
til  the  water  recedes  somewli 
result  his  work  should  go  re.i> 

1  he  Memphis  contractors  m 
street  paving  line  wdio  were  ' 
three  weeks  on  account  of  ii'  ' 
secure  sand  and  gravel  as  a  n 
water  putting  Lewis  Kavanai)- 
commission  rejoiced  last  week 
ment  was  issued  from  the  ctl: 
naugh  Sand  Co.  that  gravel  a' 
furnished  on  .\pril  29.  The 
chafing  under  the  enforced  d 
diatelv  after  the  aimounccnifi' 


•i-  indicates  work  new  open  for  bids.     ®  indicates  a  contract  let  recer.tly. 


ENGINEERING     &     CONTRACTING 


65 


It    preparations    for    beginning 

w,  assistant  to  IX  J.  Bruniley, 
of  the  Illinois  Central,  met  uitli 
lent  at  Jackson,  .Miss.,  last  I'ri- 
lad  his  foot  cut  off  liy  a  train  in 
,  of  an  old  negro  woman.  Just 
lad  succeeded  in  pulling  the  old 
the  path  of  the  onrushing  train 
1  fell,  the  engine  passing  over 
The  foot  was  amputated  at  once, 
contractors  in  this  section  re- 
el Snow  most  pleasantly  as  a  tine 
who  was  always  ready  to  help 
-  necessary,  and  the  news  of  his 
d  profound  sympathy  amon^  the 
lis. 

ssed  through  Memphis  last  week 
1  Chicago  to  in.spect   the   work 

■  K.  R.  will  let  May  li.  h:d  will 
rest  of  his  lirm,  Smith,  Scott  & 

iwden  of  Memphis  has  adver- 
rtill  erect  a  $3,000,000  hotel  on 
Main  and  Linden,  this  city,  at 
it  is  his  intention  to  make  the 
il  the  linest  of  its  sort  in   the 

IS  just  about  fmishing  up  his 
Brunswick.  Tenn.,  and  states 
•  ve  his  teams  on  some  Memphis 
hich  was  carried  over  by  him 
i)n.  Sam  has  been  pretty  suc- 
a!c  contracts  and  feels  like  go- 
lore  streets. 

IcTighe,  who  during  the   high 

•lieir  teams   to    Memphis    and 

rgency  work  from  the  city  com- 

ik  they  will  soon  be  able  to  re- 

■  intract  on  the  Iron   Mountain 
.\tU. 

\.  McWilliams,  large  drainage 
le  established  an  office  in  the 
ling,  Memphis.  They  are  the 
men  to  make  Memphis  their 
lid  state  as  their  reason  for 
lin  office  from  Chicago  the  vast 
kind  of  work  which  will  be 
:he  South   for  many  years   to 

1  states  that  he  will  advertise  in 
l.oOO.OOO  CH.  yds.  of   drainage 
i  of  Osceola,  Ark.    It  will  be  a 
i  proposition. 

nd  P.  McCadden  left  last  week 

3  ew  work  which   Major   Smith 

l)r  the  13th.    They  first  went  to 

>'    boat  for   Bird's    Point,    Mo. 

1  ravel  south  to  Hickman. 

c^  general  manager  of  the  Frisco 

1"  lemphis  last  Saturday  and  be- 

>■  ed  that  his  company  w-ould  take 

e:  to  raise  the   tracks   west   of 

t|  r  more  above  high  water,  so 

"'•■t  with  during  the  present 

<>  of  the  Frisco  were  in- 

nce  of  about  20  miles  or 

Ocr  happen  again.     While  Mr. 

s^he  estimate  of  the  amount  of 

la   to  carry  on  this   work   was 

[||  not  exactly    name    the    sum 

•priated,  his  engineers  be- 

■lie  estimate.     It  is  nnder- 

which  of  necessity  must 

cubic  yards  of  earth,  will 

that  as  much  as  possible 

i  before  next  high  water. 

■Itmpbis  traverse  the  low- 


est i>art  ot  the  state  ...i  .\rkansas,  the  ma- 
jority ot  the  country  being  swamp  lands,  and 
the  work  of  raising  the  tracks  will  be  done  un- 
der great  difficulty,  the  dirt  having  to  be  hauled 
about  20  miles.  It  is  the  plan  oi"  the  Frisco  to 
establish  the  same  grade  as  will  be  adopted  by 
Major  Smith  of  the  government  engineers.  If 
this  IS  done,  there  will  be  no  further  trouble 
experienced  by  the  Frisco. 

\\'hile  the  Iron  Mountain  road  has  made  no 
announcement  of  an  official  sort  that  it  too 
will  adopt  the  United  St.ites  levee  grade  west 
of  the  river  near  Memphis,  it  is  generally  be- 
lieved that  the  road  will  do  so,  lor  it  also  was 
hard  hit  by  the  llood  in  the  l)ig  stream  and  lost 
many  thousands  of  dollar.-,  in  damage  to  track, 
to  say  nothing  of  the  loss  from  interrupted 
freight  and  passenger  service.  Mr.  Lancaster, 
the  Memphis  diplomatic  agent  of  the  company, 
has  asked  some  of  the  local  contractors  if  they 
had  eijuipment  available  to  use  in  track  rais- 
ing in  the  event  he  was  told  to  go  ahead  with 
this  sort  of  improvenieiu  west  of  Memphis,  but 
lie  has  not  indicated  how  high  his  compam 
will  raise  its  tracks  and  it  is  thiiught  that  the 
engineering  department  has  not  as  yet  com- 
pleted its  reconiniendation  along  these  lines. 
The  Rock  Island  people  have  stated  that  they 
will  begin  work  on  their  tracks  in  the  over- 
flowed district  and  are  willing  to  spend  all  the 
mone\'  necessary  to  put  the  line  in  shape.  It  is 
thought  that  they  too  will  adopt  the  grade  to  be 
established  by  Major  Smith. 

S.  S.  Morris,  general  superintendent  of  the 
Yazoo  &  Mississippi  R.  R..  has  just  completed 
an  inspection  trip  over  the  part  of  his  system 
damaged  by  overflow  and  has  recommendei' 
that  the  line  from  Snicdes  to  Vicksbnrg  be 
raised  high  enough  to  be  free  from  any  future 
danger  from  the  overflowed  Mississippi.  This 
will  involve  a  contract  of  huge  magnitude  and 
will  take  many  shovels  and  a  large  equipment 
to  finish  the  W'ork  before  the  next  high  water. 
Aside  from  this  stretcli  of  track  to  be  raised, 
other  parts  of  the  V.  &  M.  V.  line  will  r.-cpiire 
immediate  attention  before  trains  can  lie  op- 
erated and  it  is  understood  that  the  company 
forces  are  preparing  to  cope  with  the  situation 
at  once  and  will  follow  up  the  receding  w-ater 
with  fresh  earth.  Chief  Engineer  of  Construc- 
tion Bruniley  was  in  Jackson  last  Friday  en 
route  to  the  affected  districts,  and  it  is  under- 
stood that  he  will  prepare  an  estimate  imme- 
diately on  all  stretch  of  track  which  needs 
raising  and  that  bids  will  be  sent  out  to  those 
contractors  that  have  the  proper  equipment. 

Contractors  far  and  near  will  grieve  to  learn 
of  the  death  of  Mike  Larkin,  which  occurred 
last  week  after  a  long  drawn  out  illness — the 
result  of  a  street  car  accident  about  a  year  ago. 
Mike  Larkin's  death  robs  the  city  of  Memphis 
of  its  oldest  street  and  sidewalk  contractor,  a 
man  who  by  square  dealing  and  hard  woxk 
amassed  a  fortune  in  the  street  paving  game 
and  one  who  was  honored  by  the  best  business 
element  in  the  country.  Mike  Larkin  came  to 
Memphis  and  started  in  the  paving  business  as 
a  boy  without  means  of  any  sort ;  he  died 
leaving  a  fortune  of  about  $.")O0,00O.  Mike 
Larkin,  Jr.,  a  nephew,  falls  heir  to  the  business 
and  a  goodly  portion  of  the  fortune  and  is 
considered  a  very  capable  young  fellow  with  a 
bright  future.  The  city  of  Memphis  officials 
liaid  tribute  to  the  venerable  contractor  by 
personally  attending  the  funeral. 

Capt.  Chas.  H.  West  of  Greenville,  Miss.,  a 
member  of  the  Mississippi  River  Commission, 
was   in   Memphis   last    week   and    w'itli    Major 


Smith  went  to  look  at  the  Lower  St.  Francis 
levees  near  Wyonoke.  Ark.  Major  Smith  used 
his  private  boat,  the  Titan. 

Alemphis  had  as  her  guests  last  week  the 
gentlemen  who  go  to  make  up  the  Mississippi 
River  Commission — that  body  which  allots  the 
amount  to  be  expended  on  each  levee  for  the 
government.  While  here  the  members  were  in 
company  of  Mayor  Crump  and  Major  Smith, 
and  at  the  request  of  the  former  made  a  trip 
to  the  inundated  districts  of  the  city  u-ith  a 
view  of  making  an  appropriation  to  relieve 
same.  Congressman  McKeller  and  Senator 
Lea  of  Tennessee  and  Congresman  Garrett  of 
.\rkansas  accompanied  the  commission  on  its 
trip  of  inspection. 

C.  H.  Sharp,  at  work  on  the  Rock  Island 
near  Malvern,  .Ark.,  is  perhaps  the  only  con- 
tractor in  this  ,-ctlion  v. ho  was  not  seriously 
h.iuipf.rt:d  by  the  high  wate/.  C.  H.  has  his 
work  in  the  foot  hills,  anil  his  camp  was  out 
of  reach  of  the  llood.  He  reports  his  contract 
piogressing  nicely,  ard  says  he  is  confident  of 
finishing  on  time,  wdiich  is  more  than  the  ma- 
jority of  contractors  in  the  .Mississippi  valley 
can  say.  as  many  of  them  have  lost  their  entire 
outfit,  and  all  have  been  compelled  to  bunt 
high  ground  ;iik1  lay  up. 

Texas. 

Surveys  are  now  Hearing  completion  in 
Milam  County,  preliminary  to  levee  and  drain- 
age work  by  several  districts  in  the  county. 
-About  30,000  acres  of  land  are  to  be  re- 
claimed. .Arthur  A.  Stiles.  .Austin.  Tex.,  is 
State   Levee  and   Drainage  Commissioner. 

®.A.  D.  Jami.son  and  E.  \'.  Sweatt.  Grand 
Falls.  Tex.,  have  been  awarded  the  contract 
at  14%  cents  per  cu.  yd.  for  constructing  18% 
miles  of  draiiia.ge  ditches  for  the  Ward  Coun- 
ty Drainage  District  of  Grand  Falls.  The 
ditches  are  to  have  4  ft.  bottom,  1  to  1  slope 
and  a  depth  of  2  to  9  ft.  Ground  water  is 
from  2  to  ti  ft.  bcIow'  the  surface.  The  ap- 
proximate yardage  is  17.").000  and  the  material 
is  sandy  loam  and  w.iter  soaked  gypsum  and 
clav. 

Utah. 

^Bids  will  be  received  until  2  p.  ni..  May 
10,  by  U.  S.  Reclamation  Service,  Provo, 
Utah,  for  the  construction  of  a  reinforced 
concrete  drop,  chute,  and  abutments  for  two 
bridges  on  Indian  Creek  and  Trail  Hollow  di- 
version canal,  located  in  Wasatch  County, 
Utah,  about  35  miles  northeast  of  Thistle, 
Utah.  The  work  involves  the  excavation  of 
approximately  4..">00  cu.  yds.  of  earth  and  rock 
and  the  placing  of  87.'i  cu.  yds.  of  concrete  and 
225  sq.  yds.  of  paving.  For  particulars  ad- 
dress the  U.  S.  Reclamation  .Service,  Provo, 
Utah,  or  Washington,  D.  C.  F.  II.  Xewell, 
Director,  Washington.  D.  C.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  "lie  received  until  2  p.  m..  May 
ll).  by  U.  S.  Reclamation  Service.  Provo,  Utah, 
for  the  construction  of  concrete  canal  intake 
structures  and  concrete  bridges  on  Indian 
Creek  and  Trail  Hollow  diversion  canal,  lo- 
cated in  Wasatch  County.  Utah,  about  35  miles 
northeast  of  Thistle,  Utah.  The  work  involves 
the  excavation  of  approximately  2.C50  cu.  yds. 
of  earth  and  rock  and  the  placing  of  560  cu. 
yds.  of  concrete.  200  cu.  yds.  of  paving,  and 
a  set  of  sluice  gates  and  miscellaneous  steel. 
For  particulars  address  the  V.  S.  Reclamation 
Service.  Provo,  LUab.  or  Washington.  D.  C. 
F.  H.  Newell.  Director.  Washington.  D.  C. 
Official  advertisement  will  be  found  elsewhere 
in  tlii's  issue. 
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WATER  -WORKS 


Alabama. 

'  the  new  w-ater  supply  and 

luskegee   Normal  &   In- 

•      i  uskegee.    Ala.,     was     let 

H-luffman-Conklin   Co.,  of  Co- 

n  ?""  ^-  Franz.  Cincinnati,  O.. 

t  ;ineer. 


Arkansas. 

Winters  &  Dove,  Civil  &  Hydraulic  Engi- 
neers, 311-312  Merdiants  Nat.  Bank  Bklg., 
Fort  Smith,  Ark.,  have  been  retained  to  pre- 
pare plans  and  specifications  by  the  city  of 
Springdale.    Ark.,    for    proposed  -waterworks. 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


It   will   probably  be  90  days  or  longer  before 
liids  will  be  received   for  construction. 

Colorado. 

The  Town  Board  of  Johnstown,  Colo.,  has 
decided  to  build  a  $20,000  water  works  system 
by  constructing  a  reservoir  three  miles  west  of 
•he   city,  filling   it   with    Big  Thompson   River 
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water  and  building  a  pipe  line  to  the  town. 
The  reservoir  will  have  a  capacity  of  lo.OOil.OOO 
gals.  The  proposition  will  be  sulmiitted  to  the 
vote  of  the  people. 

District  of  Columbia. 

•J-Bids  will  be  received  until  11  a.  m..  May 
25.  by  Bureau  of  Yards  &  Docks.  H.  R.  Stan- 
ford. Chief,  Washington.  D.  C.  for  renewal 
of  water  piping  in  barracks  A  at  the  naval 
training  station,  Newport,  R.  1. 

Florida. 

®The  Common  Council  of  Fort  Pierce,  Fla., 
has  awarded  the  follownig  contracts  in  connec- 
tion with  the  construction  of  water  works, 
sewer  and  electric  lights,  for  which  D.  D.  & 
C.  j\I.  Rogers,  Fort  Pierce  and  Daytona,  Fla.. 
are  Engineers:  American  Cast  Iron  Pipe  & 
Foundrv  Co.,  cast  iron  pipe  and  specials,  $l-j.- 
000;  R.'  D.  Wood  &  Co.,  hvdrants  and  valves, 
$1,400;  R.  Cole  &  Co.,  7,000-gal.  tank  and 
tower.  §.'i,9:lO ;  Worthington  Steam  Pump  Co., 
two  pumps,  $1,400;  J.  G.  Christopher,  8.0(10  ft. 
of  gal.  iron  pipe.  $8:!8 ;  Ball  Engine  Co.,  two 
engines,  and  Fort  Wayne  Electric  Co.,  two 
generators,  $7,100 ;  R.  D.  Forlaw.  pole  line 
construction,  $0,000 ;  sewer  pipe  to  Jelks  of 
Macon,  Ga.,  $6,500  ;  pumping  buildin,g,  Maule  & 
Smith,  $3,950;  Henrv  Van  Dorn,  wells,  $500: 
A.   J.   Brewer,  100,000-gal.   reservoir,  $:i,::500. 

.'\n  election  will  be  held  in  Orlando,  Fla., 
on  May  28  for  the  purpose  of  votin.g  on  the 
proposition  of  granting  a  new  franchise  to  the 
Orlando  Water  &  Light   Co. 

Georgia. 

The  Board  of  Water  Conmiisjioners  of 
Macon.  Ga.,  has  decided  upon  a  crank  and  fly- 
wheel compound  condensing,  7.000.000-gal.  ca- 
pacity pump  as  the  one  best  suited  to  the  needs 
of  the  water  works. 

Idaho. 

The  \'illage  Trustees  of  Rathdrum,  Idaho, 
have  decided  to  purchase  $1,200  worth  of  iron 
pipe  to  replace  wooden  mains  in  the  water  svs- 
teni. 

Illinois. 

4* Bids  will  be  received  by  L.  E.  McGann, 
Connnissioner  of  Public  Works,  Chica.!>o.  111.. 
for  furnishing  and  delivering  polished  steel 
for  engine  cylinder  lagging  at  Central  Park 
Ave,  pumping  station  and  Springfield  Ave 
pumping  station.  The  surface  of  the  steel 
shall  be  free  from  flaws,  corrosions,  etc..  and 
shall  be  smooth  and  clean.  The  quantities  are 
as  follows:  Central  Park  .Ave.,  150  sheets.  40 
ins.  wide,  by  72  ins.  long,  I/IC  in.  thick: 
Springdale  .Ave.,  150  sheets  4o  ins.  wide.  72 
ins.   long  1/10  in.  thick. 

®The  .American  Well  Works  of  Chicago,  111., 
has  been  awarded  the  contract  bv  the  city  of 
Normal,  111.,  T.  H.  Keys,  Clerk.' for  furnish- 
ing deep  well  pumping  machinery  at  $0,156. 
The  contract  for  constructing  tlie  concrete 
reservoir  and  station  building  was  awarded 
to  C.  C.  Bowman  of  Bloomington,  111.,  at  $5,- 
700.     Bids  were  opened  April  24. 

Following  are  the  itemized  bids,  as  sulimit- 
ted  to  L.  E.  McGann.  Connnissioner  of  Public 
Works,  Chicago,  111.,  for  furnishino  and  de- 
livering boiler  and  furnace  tubes  to  the  var- 
ious pumping  stations:  Charcoal  iron  boiler 
tubes  12  ft.  long,  outside  diameter  1  in^ 
thickness  B.  W.  G.  10,  $.3.60  each:  12  ft.  6  in>. 
long,  o.  d.  'Wz  ins.,  th.  10,  $4.00;  12  ft.  71/2 
ins.  long.  o.  d.  ;!%  ins.,  th.  0,  $1.70;  16  ft. 
long.  o.  d.  4  ins.,  th.  10.  $5.20;  18  ft  long  o 
d.  4  ins.._th.  9,  $7.20:  18  ft.  long.  o.  d.  1  ins., 
th.   10,  $5.95:   charcoal  iron  stay  tubes.   12   ft. 

7  ins.  long,  3%  ins.  o.  d.,  th.  8."  $10.15:  11   ft. 

8  ins.,  o.  d.  3  ins.,  th.  8.  $9,:W :  seamless  steel 
furnace  tubes  5  ft.  1%  ins.,  o.  d.  2%  ins  tli 
6.  plain,  $2.60;  5  ft.  2  ins.,  o.  d  2%  ins,  6- 
thrcaded.  $2.93:  5  ft.  3%  ins.,  o.  d  2%  ins 
6-thre<-'dcd,  $3,08;  5  ft.  4  ins.,  o.  d  2%  ins 
6-threaded,  $3.10.  Jno.  Mohrs  &  Son,  .349  W. 
Illinois  St.  Recommendations  that  the  con- 
tract be  awarded  have  been  made.  P.ids 
opened  .April   18th. 

Following  bids  were  received  .April  26  bv 
Geor.gc  W.  Burr.  Lt.  Col.,  Ord.  Dept..  I.T  S. 
A.,  Rock  Island  .Arsenal,  Rock  Island.  111.,  for 
the  erection  of  ,-i  fdtr.ition  pl;uit  at  Rnck  Tslmd 


Arscn.il,  (a)  standing  for  liid  en  ,ii)ii;u-atus 
for  proportional  feed  of  coagulerit  to  raw- 
water,  (b)  for  increasing  length  of  sedimen- 
tation basin;  the  sump  to  be  placed  in  same 
relative  position  as  at  present,  I  c )  alternate 
proposal,  (d)  replacing  the  pumps  removed 
from  the  pump  house  on  the  river  bank  by 
two  pumps,  with  motors,  switches,  switch 
lioards,  etc.,  (e)  a  mechanical  stirrer  for  each 
nii.xing  tank  operated  by  small  motor,  (f)  de- 
vice for  measuring  and  recording  the  amoinit 
of  raw  water  flowing  through  influent  pipe 
into  the  settling  basin,  and  (g)  device  to  ex- 
clude fumes  from  the  hypochlorite  from  the 
biter  plant:  Pittsburgh  Filter  .Mfg.  Co.,  Pitts- 
burgh, Pa.,  (a)  $750;  (b)  $500  for  10  ft., 
$1,000  for  20  ft..  $1,500  for  30  ft.:  (c)  $33,400. 
(d)  $1,100,  (e)  $2.50,  (f)  $100,  (g)  $6.5,  for 
the  plant  complete  $31,000 ;  The  Pitt  Construc- 
tion Co..  Pittsburgh,   Pa.,   (a) ;    (b)   $300 

for  10  ft.,  $600  for  20  ft.,  $80o  for  30  ft.;  (c) 
$28,500,   (d)   $500,   (e)   $500,   (fi   $500   (arrow 

meter).  $600   (Simplex  meter);   (g) ,  for 

the  plant  complete  $31,ooo. 

Indiana. 

®The  Board  of  Public  Works  ,of  South 
Bend.  Ind„  has  made  preparations  for  $200,000 
worth  of  improvements  in  the  water  works 
department.  A  contract  was  awarded  Robert 
Kersev  to  sink  20  ne\V  wells  50  ft.  apart  in 
Leeper  Park  just  north  of  Foote  St.,  at  $10,000. 
The  Board  also  authorized  the  advertising  for 
bids  for  a, quantity  of  pipe. 

The  Commercial  Club  and  Town  Board  of 
West  Terre  Haute,  lu'l.,  recently  held  a  meet- 
ing to  discuss  the  probaliility  of  a  water  works 
system  for  the  town.  W.  R.  Paige  is  Town 
Engineer. 

Iowa. 

•J«BitIs  will  be  received  until  7:30  p.  m.,  May 
7,  by  City  Council,  Cedar  Falls,  la.,  for  fur- 
nishing necessary  labor  and  material  for  the 
construction  of  4,-300  lin.  ft.  of  city  water  main 
extension.  All  pipe  will  be  laid  at  a  depth  of 
5l'-l.   ft.     W.    H.    Merner     is     Mayor,     C,     H. 


tried   out    at    Loch    Raven, 
system  will  mean  an  e.xpendit'11 
000,000  to  $2,500,000. 

Massachusetts 

®Chas.  Millar  &  Son  Co.,  Utl 
been   awarded   the  contract' bv 


t^'aWish  I 
of  from ! 


Public  Works  of  Everett,  Ma; 


ing    water    pipe    at   $22.10 


'«  Koarii  ( 
•or  fiirnis! 


P7  n.  anil  Ti 


Streeter  is  City  Engineer 

^Bids  will  be  received  until  7  p.  m.,  Mav 
10.  by  W.  A,  Graves,  City  (Zlerk,  Indianohi. 
la.,  for  the  construction  of  a  reinforced  con- 
crete reservoir  for  the  water  works,  having  a 
capacity  of  750.0(M.l  gals.  Plans  may  be  had  of 
the    engineer.    Indianola.    la.,    for    $5. 

Kansas. 

Preliminary  plans  have  been  made  by  the 
Midland  Engineering  &  Construction  Co..  of 
Fort  Scott,  Kans..  for  the  installation  of  a 
water  works  system  at  Moran.  Kans.,  esti- 
mated to  cost  $30,000.  44ie  work  includes  pipe, 
tower  and  tank,  deep  well  pumps,  engines — 
probably  oil — generator  and  pump  heads.  Bids 
will  be  asked  for  the  furnishing  of  material 
about  June   15. 

Plans  were  completed  some  time  ago  by  Con- 
sulting Engineers  Burns  &  McDonnell,  Scar- 
ritt  Bldg.,  Kansas  City.  Mo.,  for  the  installa- 
tion of  a  new  water  works  system  at  Chapman. 
Kans.,  estimated  to  cost  between  $20,000  and 
$25,000.  The  city  has  completed  the  sinking 
of  w-ells  and  will  ask  for  bids  within  :)0  or  40 
days  for  the  .general  construction  and  material. 

Louisiana. 

•J'Bids  will  be  received  until  Alay  3  by 
.Mayor,  Keutwood,  La.,  for  furnishing  and 
installing  pumping  machinery  for  water  sys- 
tem. Plans  and  specifications  may  be  ob- 
tained of  G,  F.  Conant,  Town  Engineer. 

•|«Bids  will  be  received  until  noon,  June  20, 
by  F.  S.  Chields.  Secy.,  Sewerage  and  Water 
Board,  New  Orleans,  La.,  for  constructing 
Aletairie  Relief  and  Broad  St.  canals,  includ- 
ing w'ood  lining  of  subchannel  under  Contract 
44-D. 

Surveys  are  being  made  for  the  proposed 
water  works  system  at  Mansfield.  La.  The 
work  will  cost  about  $60,000. 

Maryland. 

The  Water  Department  of  Baltimore.  Md., 
Ezra  B.  Whitman.  Chief  Engineer,  has  re- 
tained Consulting  Engineer  George  W.  Fuller 
of  New  York  City  to  make  some  experiments 
with  the  slow  sand  filtratiou  plant  now  being 

4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Bears    Iron    Foundry,    Provided   r", 

cured   the  contract   for   furnish >  s„ 

$146.08  per  ton.     Bids  were  opc'd  C 

Michigan,    j 
4'l^i'Js    will    be    received   uni?-*, 
May   3,   b.\-    Board    of   Water    m,,',, 
Saginaw,  Mich.,  for  furnishing  th. 
Saginaw   one   feed  water  heatelaml 
on  pressure   filter   independent  [  tlii 
one  outside  packed  plunger  boij-  ff, 
one  low  service  tank  pump  andll  f 
valves,    pipe   covering,    heater  Ven 
covering,   necessary   for   the  iinH;,- 
complete  feed  water  heating,  pjfv 
ing  and  pumping  plant  to  delir'; 
to  the  boilers  at  the  East  Side'm: 
tion  of  the  Water  Works  of  saioi' 
Jabnke   is   Clerk   of  the   Boardj 

^Bids  will  be  received  until.  . 
21,  by  City  of   Grand   Haven,   , 
construction   of  about  3.200  ft 
iron   suction  main   from  a  we! 
of  Lake  Michigan  to  the  pumii, 
S.   Williams,  .Ann  Arbor,  MicUs  ; 
Official  advertisement  will  be  f.hd  i 
in  this  issue. 

Engineer  W.  H.   Goss  of  Ba;or.  . 
testing  the  water  supply  of  Hrf  - 
which  is  supplied  by  springs  ^ 
village.     It  is  planned  to  clean 
and  secure  an  additional  supply 

Minnesota. 

^Bids  will  be   received  unti 
4,  by  M.  P.  Philippi,  City  Ck 
Minn.,  for  all  the  material  and 
to    install    three    complete    ext- 
vyater  works  system   for  the  (;■  ni 
ville,   Minn,,  and  separate  propil-  : 
and   material.     The  work  will  • 
proximately  the  following:     _'. 
cast  iron  water  main,  laid  in  , 
700  ft.  of  4-in.  cast  iron  watr 
an  8-ft.   trench ;  3  4-in,  valve~ 
and  valve  bo.xes;  2  6-in,  valvi 
and  valve  boxes ;  4-6x6.\4  tee? 
4  Waterous  hydrants,  with  2  '_' 
nections   and    1   4-in,   engine  c 
4-in.  inlet,  with  hub  ends;  2,8i 
275  lbs.  of  hemp  jute;  3  4x4.Ni 
ends.     Plans  and  specification^ 
may  be   seen   at   the  office  of 
Barnesville,    Minn.      A   certitit 
per  cent  of  the  amount  of  bid.  f 
Philippi,  must  be  filed  with  e 

®The  Water   Board  of  Duh 
awarded   the   contract  to   the    ■ 
Hardware  Co.  for  17,784  ft.  tf 
pipe    for   another  gas    feeder 
Zenith  works  to  the  city,  at  $.S  p' 

Missouri. 

Citizens  of  Barnard,  Mo.,  a 
question  of  water  works  for  1 
Town   Board  will  probably  takui'  lo- 
tion in  the  near  future. 

Consulting  Engineers  RoIlirS 
Kansas  City,  Mo.,  have  prci>ari  c 
installation  of  a  water  works  p  ' 
Hill,  Mo.,  estimated  to  cost  $2i  » 
supply  will  be  secured  from  wt 
don  is  Mayor. 

Montana. 

The  City  Council  of  Billi" 
employed  Engineers  Burns 
Scarritt  Bldg..  Kansas  City,  A 
examination  and  appraise  the  i  ' 
isting  water  plant  and  di.stribnli 
furnish  plans,  specifications  aiH 
the  cost  of  installing  a  new  on 
adequate  to  the  needs  of  a  > 
5(t,000  population. 

Nebraska. 

The  citizens  of  Palmer.  Nc 


let  recently. 
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against  the  issuance  of  bonds 

ition  of  a  water  works  system. 

Iriicc  &   Standcvin.    Bee    Bldg., 

have    prepared    plans    for    a 

tension  :it  David  City,  Nelir.. 
ost  $1,0W-     Bids    were   opened 

I  ft.  of  4-in.  pipe.    T.  B.  Myers 

nice   &   Standevin,    Bee    Bldg.. 

have  completed    plans    for    a 

stem   at    Fort    Calhoun,    Nebr. 

li  has  been  dropped  by  the  citv 

been  voted   and    bids    will    be 

II  for  the  erection  of  a  new 
Gretna,  Xebr.  Plans  and  speci- 
iceii  prepared  by  Bruce  &  Stan- 
{.,  Omaha,  Nebr.  The  estimated 

New  Jersey. 

.1  received  until   10:30,  May  8, 

rect  and  Water  Commissioners. 

J.,  for  furnishing  the  necessary 

.-rial,  including   cast   iron   pipe 

ngs,  involved  in  the  excavation 

trenches   for   water  pipe   and 

le   cast    iron    water    pipe    and 

-"ch    trenches    adjacent    to 

i-ack  river,  in  accordance 

n  file  in  the  office  of  the 

iiard.    Blank  forms  of  bid  and 

relies  must  be  obtained  at  the 

,  ef  Engineer.  Citv  Mall.  Jersev 

B.  See  is  Clerk. 

New  York. 

received  until   May  15.  it  is 

•  Village  Board.   Favetteviile, 

■  •instruction  of  a  !t,00'0,OOU-gal. 

The  cost  of  the  work  is 

ived  until  11  a.  ni..   May 

r  Supply,  llio   Broadway. 

.   .  Contract  132  for  borin.sts 

1    site  of  the   proposed   Silver 

■;ated  about  '4  mile  west  of 

I  lOut  2   miles   by   trolley 

TV.  Stateii   Island.   Rich- 

■ty.     J.    P.    Morrissey    is 

x.  81   East    125th    St..    New 

idcen  awarded  the  contract  by 

"""tct  and   Supply   of   Yon- 

V.   Mahoney,    Secy,    for 

ivvo  covered   masonry  fil- 

;i  r  tiasin,  pipes,  gates,  castings, 

:»     including     apparatus      and 

he  contract  price  is  $115,315. 

t'i  April  15. 

« ;  prepared  by  Morrell  Vroo- 

r  le,  N.  Y.,  for  the  installation 

'  ■   '■1-?  system  at  Hobart,  Dela- 

The  work   will   include 

on  plant.     The  contracts 

-i.v  weeks. 

'f  Cortland,  N.  Y.,  pro- 
' -in.  main  in  West  Court 

1  rth  Dakota. 

rrin  of  Fargo.  N.  Dak.,  was 

contract  at  Williston.   N. 

ation    of   a    waterworks 

■I.    Work  on  the  plant  has 

Ohio. 

icil  of  Hubbard,  O..  has 
ct  for  the  Iwaterworks 
bids  were  obtained  sev- 
c  Petroleum  Iron  Works 

\Icy  (railway  station.  Co- 
:ed  bonds  in  the  sum  of 
lation  of  a  waterworks 
tcni. 
ve  Water  Co..  Cleveland, 
•ited  with  a  capital  stock 
piTpose  of  storing  and 
The    incorporators    are 

<  H.  Jamieson.  John  C. 
\.  Welch. 

iklahoma. 
^received   until    May    14,   bv 
'   furnishing  materials  .md 


machinery  for  the  con^t^■.u•ti.)n  of  water  works 
e.x-tension  and  electric  !i-:u  plant  extensions. 
Lenham  Engincenns  Co..  Oklahoma  Citv,- 
Okla.,  are  Consultin;,'  liiiHirecrs.  The  esti- 
mated cost  is  SJIt.lHIO. 

®L.  J.  Jardot  of  Stillwater,  Okla.,  has  been 
awarded  the  contract  by  tli.i'  city,  for  the  con- 
.^truction  of  an  open  caisson  well  approximate- 
ly 2-1  II.  in  diameter  and  "i.l  ft.  in  depth  at 
$(i,12(i.  Other  bidders  were  Economv  Con- 
struction Co..  Oklahom.i  Citv.  Sil.2t-"i;  Connel- 
ly Construction  Co..  El  Keiio.  Okla!.  $(i,2a") : 
Reinhart  &  Uonovan  Co..  Oklahoma  Citv, 
$(i,>S("l  ;tnd  Hunter  &  Hiiimr.  Oklahoma  City, 
S;i,-lnii.  The  Benhani  Engineering  Cr,.,  .\nier- 
icaii  .Vat.  Bank  Bldg..  Oklahoma  Citv.  Okla.. 
are  Consulting  &  Supervising  Engineers.  Bids 
were  opened  April  b^. 

Plans  and  specifications  for  the  waterworks 
system  have  been  approved  by  the  Hoard  of 
Trustees  of  Perkins,  Okla..  and  a  contr.ict  will 
be  let  .--.s  soon  as  the  bonds  have  been  dis- 
posed of.  Tlie  estimated  cost  is  S25.iinn.  The 
Benham  Engineering  Co.,  812-U  Amer.  Xat. 
Bank  Bldg.,  Oklahoma  City,  Okla..  are  Engi- 
neers. 

Pennsylvania. 

•J-Bids  will  be  received  until  Ma\  17.  by 
Board  of  Water  Commissioners.  F"ric.  Pa!, 
for  a  2-l,000.0(IO-gal.  niechauical  fiilter  plant. 
rebuilding  pumping  station  and  furnishing 
pumping  machinery,  boilers  and  equipment  in 
accordance  with  plans  and  specifications  on  file 
with  Chester  &  Fleming,  Consulting  Engineers. 
Pittsburgh,  Pa. 

The  Pennsylvania  State  Health  Department 
has  arranged  with  the  Lehigh  Water  Co., 
which  supplies  Easton.  to  install  a  water  ster- 
lization  plant  for  its  service  for  that  city.  The 
water  is  taken  from  the  Delaware  River. 

The  Pennsylvania  State  Water  Supply  Com- 
mission, Harrisburg,  has  approved  the  fol- 
lowing applications  for  charters:  West  Nor- 
riton  \\'ater  Co..  Montgomery  County ;  Shan- 
nooin  Heights  Water  Co..  Hopewell  Town- 
ship. Beaver  County;  Middle  Brodheads  Pow- 
er Co..  Stroudsburg :  Upper  Brodheads  Pow- 
er Co..  East  Stroudsville;  Central  Brodheads 
Power  Co.,  Stroud  Township  Monroe  County, 
and  Lower  Brodheads  Power  Co..  Smithfiel'd 
Township.  Monroe  County.  The  Commission 
announces  provisions  under  which  it  approved 
a  charter  for  the  Clarion  River  power  project, 
insuring  to  the  State  the  rip'ht  of  supervision 
of  construction  and  operation  of  all  dams, 
the  control  of  flow,  reservation  for  flood 
amelioration  projects  and  equal  rates  for  the 
public. 

Dr.  Samuel  G.  Dixon.  State  Health  Com- 
missioner. Harrisburg,  Pa.,  has  anproved  the 
plans  of  the  city  of  Erie  for  the  filter  plant 
which  it  will  build  for  a  new  water  supuly. 
The  plans  call  for  a  25.000.0nO-gal.  mechanical 
process  filter  plant,  a  pumning  plant  and  water 
tower  and  numerous  chanecs  to  the  system. 
Chester  &  Fleming,  Pittsburgh,  are  engineers. 

John  E.  Weissenfluh  of  Scranton.  Pa.,  of 
the  firm  of  Brooks  &  Co..  have  purchased  the 
plant  of  the  Escanaba  Water  Works  Co.. 
Escanaba,   Mich.,  at  $75,125. 

South  Carolina. 

The  Board  of  Public  Works  Commissioners 
of  Beaufort.  S.  C.  has  made  plans  for  the 
laying  of  about  2,000  ft.  of  water  mains.  H. 
R.    Pollitzer   is   superintendent. 

South  Dakota. 

Easton  &  Wells,  Engineers.  Aberdeen.  S. 
Dak.,  are  preparing  plans  for  the  construction 
of  a  new  waterworks  plant  at  Bowdle,  S.  Dak., 
estimated  to  cost  about  $15,000.  bonds  having 
been  voted  to  that  amount.  C.  T".  Wells  of 
Aberdeen,  is  official  in  charge. 

Tennessee. 

4*Bids  will  be  received  until  11  a.  m..  May 
2.  by  Board  of  Water  Works  Commissioners, 
at  the  office  of  J.  A.  Denton.  Chairman,  Day- 
ton. Tenn.,  for  the  laying  of  about  five  miles 
4-iii..  <)-in..  8-in.  and  10-in.  cast-iron  water 
mains.  Plan  of  distribution  and  specifications 
can  be  seen  at  the  office  of  the  chairman  or 
engineer.  A  certified  check  of  fifty  dollars 
must  accomoanv  each  bid. 


•f«Bids  will  be  received  until  11  a.  m..  May  2, 
by  Board  of  Water  Works  Commissioners  at 
the  office  of  J.  .-X.  Denton,  Chairman,  Dayton, 
Tenn.,  for  the  furnishing  of  about  live  miles 
of  -l-in..  li-in.,  8-in.  and  lil-in.  cast-iron  pipe 
."■nd  about  si.x  tons  of  specials.  Specifications 
can  be  seen  at  the  office  of  the  chairman  at 
Dayton.  Tennessee. 

4*Sids  will  be  received  until  11  a.  m..  May 
2,  by  Board  of  Water  Works  Commissioners, 
at  the  office  of  J.  .-X.  Denton,  Chairman,  D.iy- 
ton.  Tenn.,  for  the  furr.ishing  of  40  double- 
nozzle  fire  hydrants,  1  10-in.  check  valve,  1  8- 
in.  check  valve,  3  8-in.  gate  valves,  7  (J-in.  gate 
valves  and  12  4-in.  .gale  valves.  The  bid  must 
.give  price  on  cars  at  Dayton.  Tenn.  Specifica- 
tions at  office  of  chairman  or  engineer. 

Texas. 

•J*Bids  w-ill  be  received  until  10  a.  in..  May 
22,  by  City  of  New  Braunfels,  Texas,  for  the 
construction  and  improvements  oif  water 
works  and  lighting  systems,  required  and  spec- 
ified by  plans  and  specifications  prepared  by 
W.  K.  Palmer  Co.,  Engineers.  717  Dwiglit 
Bld.g.,  Kansas  City,  Mo.,  and  on  file  at  the 
office  of  C.  .-X.  Jahn,  Mayor. 

Chief  Waterworks  Engineer  J.  M.  Bassett 
of  Dallas,  Tex.,  has  prepared  specifications  for 
the  boilers  and  engine  to  be  installed  at  the 
pumping  station  at  Bachman's  dam  to  operate 
the  3(i,000,000-gal.  pump  to  be  installed  there 
to  pump  water  from  the  Elm  Fork  of  the 
Trinity  River  into  Bachman's  dam.  Bids  will 
shortly  be  asked  on  the  engine,  boilers  and 
pumps,  but  it  is  the  intention  to  construct  the 
pump  house  by  <lay  labor. 

Virginia. 

The  Pure  Water  Co.,  South  Hill,  Va.,  has 
been  incorporated  with  a  capital  stock  of  SlO,- 
000  maximum  and  $^10110  minimum,  to  supply 
water  to  the  town  of  South  Hill.  The  incor- 
porators are  R.  E.  Yancy,  President.  South 
Hill:  C.  A.  Saunders,  Vice-President.  Skelton ; 
N.  G.  Smith,  Secretarv  and  Treasurer.  South 
Hill. 

Washington. 

®The  Columbia  Engineering  &  Construction 
Co.,  Wenatchee,  Wash.,  has  been  awarded  the 
contract  by  the  Town  Council  of  Brewster. 
W'ash..  for  the  installation  of  a  w-ater  system 
at  $6,379.  The  work  includes  engine,  pump, 
reservoir,  discharge  pipe  and  distributing  sys- 
tem complete  with  all  necessary  vyork  con- 
nected therewith.  E.  L.  Sawyer  is  Acting 
City  Clerk.     Bids  were  opened  .April  19. 

The  City  Commission  of  Kenosha,  Wash., 
has  approved  the  plans  and  specifications  for 
the  new  receiving  well  to  be  built  in  connec- 
tion with  the  plant  of  the  Kenosha  \Vater  Co. 
The  well  will  have  a  capacity  of  1.600,000  .gals, 
of  water  and  will  cost  about  $0,500. 

Wisconsin. 

®J.  N.  Roherty  of  Janesville.  Wis.,  has  been 
awarded  the  contract  by  the  Village  Board  of 
Belleville,  Wis..  Robert  Luchsinger.  Clerk,  for 
furnishing  and  laying  C05  ft.  of  4-in..  7,142  ft. 
of  G-in.  and  1..502  ft.  of  8-in.  water  mains; 
also  14  ft.x50  ft.  concrete  standpioe.  and  for 
drilling  a  12-in.  by  200  ft.  well.  Bids  were 
opened   .^pril  25. 

Wyoming. 

A  pumping  plant  of  14.000  gals,  capacity 
will  be  erected  in  Kenimerer.  W'yo..  this  spring 
to  supply  the  towns  of  Kenimerer,  Diamond- 
villc,  Oaklev  and  Gleucoe.  The  estimated  cost 
is  $10,000. 

Canada. 

The  city  officials  of  Steelton,  Ont.,  have  de- 
cided to  make  extensions  to  the  water  mains 
of  the  city  at  an  estimated  cost  of  $8,000. 

The  citizens  of  Brandon,  Man.,  have  voted 
by-laws  authorizing  the  issuance  of  debentures 
by  the  city  to  the  total  amount  of  nearly 
$160,000.  The  debentures  are  as  follows : 
$1,500  for  improving  18th  St.,  north  of  the 
C.  P.  R.  R.  tracks ;  $12,000  to  provide  a  right- 
of-way  of  the  Brandon  Transfer  Railway ; 
$:^3.00b  for  the  new  fire  hall,  and  Jloii.iimi  to 
improve  the  waterworks  system. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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SEWERAGE    AND     GARBAGE     DISPOSAL 


California. 

The  city  of  Venice,  Cal.,  will  shortly  con- 
struct a  garbage  disposal  incinerator  and  ex- 
tend the  outfall  sewer  into  the  sea  at  an  esti- 
mated cost  of  $43,000. 

Citv  Engineer  F.  W.  McCarton  of  San 
Jose.  Cal. ,  has  been  instructed  to  prepare  plans 
and  specifications  for  sewers  in  the  unsewered 
portions   of   the    First   Ward. 

City  Engineer  S.  J.  Van  Oriuuii  of  Pasa- 
dena,' Cal.,  has  completed  plans  for  an  8-in. 
vitrified  pipe  sewer  to  be  constructed  in  Broad- 
way, from  Glenarm  to   California  St. 

Plans  and  specifications  have  been  adopted 
by  the  City  Council  of  Oakland,  Cal.,  for  the 
construction  of  sewers  in  portions  of  the  fol- 
lowing streets:  East  14th  St.,  61st  .^ve..  62d 
Ave.,  65th  Ave.,  Orion  St.,  Noble  St..  Virginia 
St.,  riarmon  Ave.,  Harrington  St.,  and  Mills 
St.    W.  J.  Baccus  is  Commissioner  of  Streets. 

Plans,  specifications  and  resolutions  have 
been  adopted  by  the  City  Council  of  Oakland, 
Cal.,  for  the  construction  of  a  sewer  in  92d 
Ave..  G  St.,  and  85th  .\ve..  and  bids  will  be 
asked  immediately.  W.  J.  Baccus  is  Commis- 
sioner of  Streets. 

The  City  Council  of  Oakland,  Cal.,  has 
adopted  plans,  specifications  and  resolutions 
for  sewers  in  portions  of  the  following 
streets :  Maple  Ave.,  Laurel  .\ve  .  Midvale 
Ave.,  School  St.,  Main  St.,  .Arkansas  St.,  Mon- 
tana St.,  Delaware  St.,  Dakota  St.,  Georgia 
St.,  Hopkins  St.,  Florida  St..  Kansas  St.,  and 
sewer  rights  of  way. 

Plans  and  profiles  have  been  adopted  by  the 
City  Board  of  Trustejs  of  Fresno,  Cal,  for 
Sevver  District  No.  7.  The  district  includes 
teh  Monroe  tract,  Iowa  .■\ddition  and  Morris 
subdivision  of  Bartlett  Heights.  C.  P.  Jensen 
is  City  Engineer. 

The  City  Council  of  Los  .\ngeles,  Cal.,  has 
ordered  the  plans  prepared  for  the  Hollywood 
main  sewer  held  in  abeyance  until  such  time 
as  the  right  of  way  for  the  Silver  Lake  park- 
wav  shall  have  been  secured.  The  sewer  is 
to  "follow  the  line  of  the  parkway.  The  entire 
cost  of  the  work  is  esitmated  at  $2.35,000. 

Connecticut. 

®The  Paving  &  Sewer  Commission  of 
Bridgeport,  Conn.,  has  awarded  the  contract 
for  dredging  the  basin  at  the  outlet  of  the 
Noble  Ave.  trunk  sewer  to  Toole  &  Sunder- 
lin,  and  a  contract  for  building  the  Wilmot 
Ave.  sewer  to  B.  D.  Pierce,  Jr..  Co.  The 
Noble  .'\ve.  trunk  sewer  is  to  extend  into  the 
harbor. 

District  of  Columbia. 

•|*Bids  will  be  received  until  2  p.  m..  May 
18,  by  Commissioner  of  Indian  .-Affairs,  De- 
partment of  Interior.  Washington,  D.  C,  for 
furnishing  the  necessary  labor  and  material 
for  the  erection  of  frame  school  house  and 
frame  quarters  and  installation  of  water  and 
sewer  extensions  at  the  Tohatchi  Indian 
School,  N.  Mex. 

Florida. 

•J«Bids  will  1)e  received  until  2  p.  m..  May 
7.  by  Commissioners  of  Public  Works,  Tampa, 
Fla.,  for  furnishing  !,.57.5  lin.  ft.  of  18-in. 
hard-burned  No.  1  salt  .srlazed  vitrified  shale 
sewer  pipe  f.  o.  b.  Tani])a,  IHa.  .-Mien  Thomas 
is  Clerk. 

^Bids  will  be  received  until  3  p  m..  May 
20,  by  Board  of  Bond  Trustees,  C.  C.  Mem- 
minger.  Chairman,  Lakeland,  Fla.,  for  sewer 
and  paving  work,  includin.g  material  and  labor 
necessary  to  construct  sanitary  sewers,  with 
appurtenances,  including  a  sewage  treatment 
plant.  Also  for  paving,  curbing  and  storm 
drainage  work.  Specifications  may  be  pro- 
cured and  plans  and  profiles  with  details  seen 
at  the  ofiice  of  J.  N.  Hazlehurst,  Atlanta,  Ga., 
engineer,  Candler  Bldg.,  Atlanta,  Ga.,  or  at 
215  Drane  Bldg,,  Lakeland,  Fla.,  on  and  after 
May  10,  1912. 


Georgia. 

The  citizens  of  Decatur,  Ga..  on  April  24, 
voted  the  issuance  of  bonds  in  the  sum  of 
$5,000  for  extensions  to  the   sewer  system. 

Idaho. 

The  City  Council  of  Sandpoint,  Ida.,  has 
created  Sewer  Improvement  District  No.  2, 
which  provides  for  the  construction  of  lat- 
erals in  the  residence  section   of  the  city. 

The  Village  Board  of  Burley,  Ida.,  is  mak- 
ing arrangements  for  the  installation  of  .a 
sew-er  and  water  system.  The  proposition  will 
be  submitted  to  the  citizens  at  a  special  elec- 
tion. 

Illinois. 

•^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m..  May  6,  for  furnishing  and  de- 
livering labor,  materials,  etc.,  necessary  to  con- 
struct a  sewer  in  E.  14th  St.  from  Michigan 
.\ve.  to  Wabash  Ave.,  according  to  plans  and 
specifications  on  file  at  his  office. 

®The  Interstate  Construction  Co.,  of  Ham- 
mond, Ind.,  has  been  awarded  the  contract  by 
the  city  of  Lawrenceville,  111.,  for  the  installa- 
tion of  a  sewer  svsteni  in  Sewer  District  No. 
3,  at  $44,525.  J.  O.  Martin  is  City  .Attorney. 
R.  J.  Benefield  is  City  Engineer.  Bids  were 
opened  .-Kpril  24. 

®The  Illinois  Hydraulic  Stone  Co.,  28  Hub- 
bard Block,  Elgin,  111.,  has  been  aw-arded  the 
contract  by  the  City  Council  of  that  city, 
W.  F.  Sylla,  City  Clerk,  for  the  improvement 
of  the  water  course  in  the  W.  C.  Kimball  plat 
for  West  Elgin  at  $1,275.  The  work  includes 
170  ft.  of  4x4  ft.  sewer  average  cut  2  ft.; 
100  ft.  of  3.x5  ft.  sewer  average  cut  2  ft. ; 
.52()  ft.  of  repair  in  stone  sewer.  This  work 
is  an  outlet  for  West  Chicago  St.  sewer.  Bids 
were  opened  .'Vpril   16. 

®The  City  Council  of  Elgin,  111.,  has  award- 
ed the  contract  for  the  construction  of  the 
outlet  for  the  Seventh  Ward  sewer  system  to 
the  Illinois  Stone  Construction  Co.,  at  $1,275. 
The  citizens  of  Earlsville,  111.,  have  voted 
the  issuance  of  bonds  for  the  installation  of  a 
sewer  system. 

The  Board  of  Local  Imjirovements  of 
Woodriver,  111.,  has  set  aside  the  sum  of  $27,- 
680  for  the  installation  of  a  waterworks  sys- 
tem. 

The  Board  of  Local  Improvements  of  Wood- 
river.  Ill,  has  decided  to  expend  $55,000  for 
the  construction  of  sewers  and  a  water  sys- 
tem. The  sum  of  $27,320,  it  is  thought,  will 
be  required  to  install  the  sewers  and  the  re- 
mainder to  construct  the  water  system. 

The  City  Council  of  Rushville,  III.  has 
passed  an  ordinance  for  a  system  of  sanitary 
sewers  to  cost  $46,048,  including  a  disposal 
plant. 

Indiana. 

^Bids  w-ill  be  received  until  10  a.  m.,  May  7, 
by  Department  of  Public  Works,  South  Bend, 
Ind.,  for  the  following  work :  Trunk  sewer  on 
West  Sample  St.,  from  Webster  St.  to  Olive 
St. :  trunk  sewer  on  Ford  St.,  from  Kosciuszko 
to  Olive  St. ;  pipe  sewer  on  College  St.,  from 
Fassnacht  Ave.  to  200  ft.  south  of  Michigan 
.\ve. ;  pipe  sewer  on  Allen  St.,  from  Van 
Buren  St.  to  Vassar  Ave ;  pipe  sewer  on  Min- 
er St.,  from  Notre  Dame  .^ve.  to  North  Eddy 
St. ;  pipe  sewer  on  Johnson  St.,  from  Michigan 
Ave.  to  Vassar' Ave. 

®The  Board  of  Public  Works  of  Gar>-,  Ind., 
has  awarded  the  contract  for  the  construction 
of  District  No.  7  sewer  to  the  Interstate  Con- 
struction Co.  This  company  has 'submitted  the 
lowest  bid  on  District  No.  8  sewer,  $4,.571, 
and  will  probably  be  awarded  the  contract. 

Iowa. 

•I*Bids  will  be  received  until  May  6  by  City 
of  Chariton.  Ta.,  for  the  construction  of  a  12- 
in.  sewer  500  ft.  long.  G.  J.  Gittingen  is  Citv 
Clerk. 


®G.   W.   Ensley   of   Chariton, 
awarded  the  contract  by  the  C 
that  city,  G.  J.  Gittinger,  City 
construction  of  24-in.  sewer  ext 
— bends   $2   and   y's  $2   each, 
eludes  -150  ft.  of  sewer,  three  'land 
degree  bend.     Bids  were  openel.^pni 

City  Engineer  E.  F.  Stimsij  of  i 
Bluff,  la.,  has  been  instructed  ttfirtpj  - 
outlining  a  sewerage  system  foilie  f: 
Sixth   Wards,  west  of  Indian  tek. 

Engineers    Bruce   &    Standevi  Bn 
Omaha,    Nebr.,    have    completec'phr 
sewer   system   at    Griswold,   la 
cost  $7,000.     The  contract  will 

Maryland. 

Following  bids  were  received, 
of  .\wards  of  Baltimore,  Md.,  C 
drick.   Chief  Engineer  of  the  S 
mission,   on    Storm   Water   Coi  . 
Ryan  &  Reilly,  Baltimore,  Md.,!,- 
McCarthy  &  Co.,  Baltimore,  M  ,■ 
.■\.   Middleton  &  Co.,  Baltimore  . 
B.    F.   Sweeten   &   Son,   Baltinn 
038 ;    The   Whiting- Turner  Coi 
more,   Md.,  $20,772. 

Michigan. 

®-\ugust      Tiedeman      &     d 
Mich.,  have  been  awarded  the  c 
city    for    the    construction   of  , 
of  pipe  sewers  of  various  sizes  .- 
were  opened  .'^pril  20. 

The  City  Health  Departmci 
zoo,  Mich.,  has  adopted  a  resol 
sented  same  to  the  City  Coi; 
that  lateral  sewers  in  the  sanita 
absolute  necessity  and  recomrae.ii,, 
stallation  during  the  present  ye;| 

Minnesota. 

•|»Bids  will  be  received  until 
by  A.  J.  Meyer,  City  Clerk,  Nc 
for  furnishing  all  labor  and  ni 
construction  of  sew'ers  on  Stat 
South  to  South  6th  St.,  all  acci 
and  specifications  on  file  in 
Clerk's  office. 

@Lars  Overn  of  St.  Peter,  .A 
awarded  the  contract  by  the  l 
Mankato,  Minn.,  for  the  insta! 
will  be  known  as  the  North  4t  ~ 
$10,221.  The  improvement  will 
ft,  in  length. 

Assistant  City  Engineer  Bai 
Minn.,  has  reported  his  estini;: 
sewer  system  for  that  half  of  .\ 
tvveen_the  ,  Great  Northern  oi\ 
Nemadji  River  marshes.  Tin 
cost  will  be  $46,000,  and  it  will  ■ 
000  ft.  of  pipe  for  the  entire  di-  : 
Missouri. 

•{•Bids  will  be  received  until 
bv  Board  of  Pulilic  Improveni 
Mo.,  W.  T.  Findly,  Sec'y,  for  .■  : 
der   Letting   10,519,   sewers  in     i 
Sewer  District  No.  8,  as  autli   ' 
nance    No.    26,328,    embracing 
materials,  lengths  and  sizes  as  i  - 
Brick  and     Portland    Cement  )  ' 
715  ft.  of  41/2  ft.  inside  diamet>''  ; 
in.x54-in.   inside  dimensions;^"'''' 
X  51-in.  inside  dimensions;  _17I 
45-in.    inside   dimensions ;  358 
42-in.    inside   dimensions;  'iOi 
39-in.       inside       dimensions: 
pipe     sewers,     .30     ft.     of    3ti-ii  " 
meter;   -540   ft.   of  27-in.   inside  ■ 
ft.  of  24-in.  inside  diameter;  2  ■' 
inside  diameter;  3.454  ft.  of  1> 
meter;  4,689  ft.  of  16-in.  inside ' 
ft.  of  12-in.  inside  diameter.    \  ' 
lets,    manholes,    and    ajl    other   i 
Deposit   required,  $1,254. 

®The  Kelly  Construction  t  ' 
seph.  Mo.,  was  recently  awanled  ci 
the  installation  of  a  sewer  sw' 
Mo. 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Montana. 

Hoard  of  lli.-alth  of  Montana  has 
f  plans  for  sanitary  and  storm 
s  for  Fori  Benton,  Mont.  The 
St  is  $35,000.  Bids  will  be  asked 
iiture.  Burns  &  McDonnell,  Scar- 
ansas  City.  Mo.,  are  engineers. 
Council  of  Livingston,  Mont.,  has 
or  the  construction  of  new  sewers 
districts  during  the  summer  at  an 
;i  of  $20.il00. 

Nebraska. 
!  be  reccivcil  until  11  a.  m..  May 
r.  A.  Martin,  (Juarlermaster,  Fort 
for  the  construction  of  an  ex- 
e  10-in.  sewer  outlet, 
y  Construction  Co.  of  St.  Jo- 
•is  been  a\var<lcd  a  contr;iot  for 
11  of  a  sewer  system  at  Superior, 

New  Jersey. 

be  received  until  8  p.  m.,  May 
and  Council.  Rutherford,  N.  J.. 
;  all  materials,  labor  and  the  ex- 
onstruction  of  a  20  and  24  in. 
Irain.  for  surface  water,  together 
■d  concrete  intakes,  connections, 
rienances,  along  the  northerly 
k  .\ve.,  from  .Vildison  Ave.  to 
c.  Plans  and  specifications  can 
and  blank  forms  of  proposals 
informtaion  given  at  the  office 
itson,  borough  engineer.  No.  1 
.-,  or  of  the  borough  clerk  in  the 
Park  .Ave.,  Rutherford,  N.  J. 
t  he  accompanied  with  a  certl- 
ihe  sum  of  $300,  payable  to  the 
orough  of  Rutherford.  N.  J.  F. 
Borough  Clerk. 

be  received  until  2  p.  m..  May 
Valley  Sewerage  Commission- 
>i\.  Clerk,  Passaic,  N.  J.,  for  the 
:  Section  1-5  of  the  Main  Inter- 
.  in   the   City   of    Passaic    and 
Township.    Approximate  quan- 
1   1-5.    .3.4-1.5   lin.    ft.   00- in.   con- 
trench,   from   about    1.5    ft.    to 
depth:  1,080  lin.  ft.  90-in.  con- 
tunnel;  2,7.50  lin.  ft.  81-in.  con- 
tunnel:  4,.500  cu.  yds.  Portland 
'-■  in  trench:  (),200  cu.  yds.  Port- 
)ncrete  in  tunnel;  200  cu.  yds. 
in  manholes;  1,.500  cu.  yds.  rock 
rcnch.    Drawings,  form  of  con- 
'  ons  and  form  of  proposal  may 
[the  Commissioners'  office  from 
I,  Chief  Engineer. 
I  he   received    until    2  :.30   p.    m., 
layer    and    Common    Council, 
J  or  furnishing  all  material  and 
I  required  to  complete  the  con- 
jiut  nine  miles  of  vitrified  pipe 
j'   to   20   ins.    in    size,    with    V 
Holes,    flushing    manholes    and 
i  appurtennnces,  and  of  a  sew- 
irks  and  punlping  station,   in- 
■cessary    piping,    grading,    etc. 
seen    and    specifications    and 
>i;als  obtained  at  the  office  of 
cd,  W.  B.  Dunn,  Salem,  N   J  , 
;  of   Qydc    Potts,    30    Church 
rk  City.     Plans  mav  be  taken 
payment  of  $10,   the   same  to 
plans  are  returned   within  20 
"ndition.     Each   bid    must   be 
a  certified  check  on  a  solvent 

'  iennett,  Cape  Mav,  N.  J.,  has 
j  he  contract  at  Sea  Isle  Citv, 
lf..Ocean  Citv,  N.  J.,  Engineer, 
'lotion  of  main  sanitary  sewer, 
i|and  pricstman  ejectors  at  $30,- 
•.  onened  .\pril  1.5. 
'•introduced  at  a  recent  meet- 
^d  of  Works  of  Newark,  N.  J.. 

mstruction  of  a  garbage  dis- 
J  is  proposed  to  have  Deputv 
q    Hallock    prepare'  plans    and 

'■  the  work. 

_  New  York. 

ird  of  Health  has  granted  the 
Hartford,  N.  Y.,  permission  to 


th, 


proposed   sewage 


Ji.NcIiarge    effluent    from 
plant   into   the   creel, 

City  Engineer  W.  Thomas  Woolcv  of  Sche- 
nectady, N.  \.,  has  submitted  plans  for  the 
extension  of  the  sewer  .sysiem  in  lower  Van 
\  ranken  Ave.  to  the  Boar<l  ,.f  Contract  and 
Supply. 

1  he  Board  of  Estimate  of  Rochester    X    \ 
has  authorized  the  purchasi^  of  .14.(J.5  acres  of 
land  tor  $12,500.     The  property  is  required  as 
part  ot  the  site  for  the  sewage  disposal  plant 
m    1  roiuiequoit. 

Ohio. 

®r.  P.  Fitzgerald  of  .Vshtiibula.  O.,  has  been 
awarded  the  contract  for  the  construction  of 
a  sewer  m  Pine  St.,  in  Ashtalnila,  at  $2,000. 
Kids  were  opened  .Xpril  21. 

®The  Village  Council  of  Hubbard.  O..  has 
.awarded  the  contract  for  the  completion  of  the 
sewer  system  to  the  Cantrel  Construction  Co. 
ol  Parkcrsburg,  \V.  Va.,  at  $21,24.5.  Other 
bidders  were:  .-\nthonv  O'Horo,  Youngstown 
O.,  $.30,940;  John  Dill  S:  Somma,  Pittsburgh 
Pa.,  $29,823;  B.  W.  Ernst  &  M.  J.  |i„rk, 
Cleveland,  O.,  $20,10-1 ;  Frank  iMannefli.  Pitts- 
burgh. Pa.,  $25,341. 

®Tlie  Department  of  Public  Service  of  Cin- 
cinnati, O.,  has  awarded  the  contract  for  the 
construction  of  a  sewer  in  Roudinot  and  Ur- 
weiler  .\ves.  to  James  J.  Brown  at  $3,304, 
and  the  contract  for  a  sewer  in  other  parts  of 
Boudmot  .Ave.  and  Lisher  .\ve.  to  Thos  .Ma- 
loney  at  $5,218. 

Cumings  &  Downer  of  Painesville,  O.,  have 
been  selected  by  the  city  of  Geneva,  O.,  to  do 
the  engineering  work  on  sanitary  sewers  in 
Eastw^ood  St.  and  East  Main  St. 

The  citizens  of  Bcxley  (railway  station,  Co- 
lumbus, O.),  have  voted  the  issu.'incc  of  bonds 
in  the  sum  of  $90,000  for  the  inst.allation  of  a 
sewer  and  water  system. 

City  Engineer  B.  M.  French  of  Salem,  O., 
has  made  plans  for  a  new  sanitary  sewer  in 
East  Green  St.,  from  Jennings  Ave.,  east 
2,215  ft. 

The  Board  of  Control  of  Cincinnati,  O..  has 
adopted  specifications  for  water  mains  of  16- 
in.  in  Glenway  Ave.,  Bridgetown  road  and 
Ferguson  road.     The  estimate  cost  is  $12,7.50. 

Oregon. 

®The  Pacific  Bridge  Co.,  Portland,  Ore., 
has  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  the  construction  o'f 
trunk  sewers  No.  1  and  No.  2  for  Sullivan's 
Gulch.  The  company's  bid  for  No.  1,  running 
from  the  river  to  East  15th  St.,  is  $69,874. 
and  for  No.  2,  running  from  East  15th  St  to 
cast  33d.  is  $70,466. 

Pennsylvania. 

^Bids  will  be  received  until  noon,  .May  2.'*, 
by  Lower  Merion  Township  Commissioners, 
at  the  office  of  R.  A.  Warner,  C.  E.,  Engineer 
in  Charge,  Bo.x  708,  .Ardmore,  Pa.,  for  the 
construction  of  tlie  necessary  additional  pump- 
ing machinery  required  to  lift  1,500,000  gals, 
of  sewerage  per  day  175  ft.  through  a  distance 
of  6.700  ft. 

State  Health  Commissioner  Samuel  G.  Dix- 
on of  Pennsylvania  has  approved  the  plans  for 
the  construction  of  a  sewer  system  in  the 
borough  of  Donora,  Washington  Countv,  Pa. 
The  system  provides  for  the  suburban  districts 
and   includes    a   disposal   plant. 

The  electors  of  Ligonier.  Pa.,  on  April  20 
vote  the  issuance  of  bonds  in  the  sum  of  $6.5,- 
000  for  the  purpose  of  installing  a  sewage  dis- 
posal plant. 

The  borough  government  of  Steelton,  Pa., 
and  the  township  government  of  Swatara  will 
probably  unite  in  the  construction  of  a  sewer 
to  take  the  drainage  out  of  Buser's  run. 

Plans  have  been  submitted  bv  the  borough 
of  Ridley  Park,  Pa.,  to  the  State  Health  Com- 
missioner, Samuel  Dixon,  for  a  comprehensive 
sewage  disposal  system. 

South  Dakota. 

®The  contract  for  the  tile  and  pipe  for  the 
new  sewage  disposal  plant  at  .Aberdeen,  S. 
Dak.,  has  been  awarded  to  the  H.  J.  Dra- 
heim  Lumber  Co.,  of  Aberdeen,  at  $1,026. 
Most  of  the  pipe  will  be  8-in.  half  tile  for  sub- 


drains  of  the  sprinkling  filter,  the  balance  of 
the  pipe  consisting  of  sizes  up  to  20-in. 

The  citizens  of  Pierre,  S.  Dak.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $25,000  for  the  cdiistriiction  of  sewers. 

Texas. 

An  election  is  to  be  held  in  Houston,  Tex., 
during  the  month  of  June  to  decide  whether 
or  not  bonds  to  the  amount  of  $1,500,000  shall 
be  issued  for  storm  and  sanitary  sewers,  sys- 
tem of  parks  and  street  improvements. 
Virginia. 
4*Bids  will  be  received  until  11  a.  m..  May 
10,  by  Constructing  Quartermaster,  Fort  Myer, 
Va.,  for  alterations  in  sewer  system  at  the 
fort. 

Washington. 
The  City  Commission  of  Spokane,  Wash., 
has  approved  the  redrafted  plans  for  the  First 
VVard  subtrunk  sewer  No.  17,  to  drain  the 
district  bounded  by  First  and  Second  Ave., 
Sherman  and  Garfield  Sts.  The  new  estimated 
co.st  is  $24,110. 

Commissioner  of  Public  Works  D.  C.  Coatos 
of  Spokane,  Wash.,  has  asked  the  City  Com- 
missioners to  order  the  construction  of  the 
following  sewers :  One  Boone  Ave.,  Adams  tfl 
Monroe  St.,  and  on  Madison,  Boone  to  Sliarp 
.Ave.,  estimated  at  $2,878 ;  in  the  alley  between 
.Augusta  and  Spofford  Ave.  Maple  to  .Adams 
St.,  estimated  to  cost  $2,248,  and  on  27th  .Ave., 
Division  to  Tekoa  St.,  estimated  at  $1,915. 

'I'he  City  Council  of  Spokane,  Wash.,  is 
considering  the  plans  for  the  downtown  inter- 
cepting sewer,  which,  it  is  estimated,  will  cost 
about  $212,000.  The  district  afTected  by  the 
improvement  extends  from  10th  Ave.,  on  the 
south  to  the  river  on  the  north  and  from  Hil- 
liard  St.  on  the  east  to  the  Hangnun  Creek 
on  the  west. 

West  Virginia. 
^•Bids  will  be  received  until  noon.  May  11, 
bv  Vester  B.  Dunn,  Mayor  and  City  Council, 
Kingw-ood,  W.  Va.,  for  furiiishing  labor  and 
material  and  constructing  approximately  19,- 
000  ft.  of  sanitary  sewer,  witli  all  connections, 
etc.,  to  be  laid  with  Standard  Vitrified  Salt 
Glazed  Sewer  Pipe,  ranging  from  8  to  18  ins. 
in  size.  .Also  at  the  same  time  proposals  will 
be  received  for  excavating  for,  laying  and 
cosntructing  said  sewer  and  furnishing  sand 
and  ^cement  for  the  laying  of  same,  the  Town 
of  Kingwood  to  furnish  pipe  delivering  along 
the  various  lines  of  sewer.  Cash  or  certified 
check  for  $250  must  accompany  each  bid  as  a 
guarantee  of  good  faith.  The'successful  bid- 
der will  be  required  to  give  bond  for  $5,000 
conditioned  for  the  proper  nerformance  of  the 
work.  Plans  and  specifications  mav  be  seen 
by  applying  at  the  iVIayor's  office  in  said  town. 

Wyoming.  " 

The  citizens  of  Cody.  Wyo.,  on  April  16 
voted  the  issuance  of  bonds  in  the  sum  of 
$35,000  for  a  sewer  system.  Plans  and  speci- 
fications will  be  completed  within  .30  davs  bv 
Consulting  Engineers  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  Citv  Mo.,  after  wdiich 
bids  will  be  asked. 

Canada. 

®The  contract  for  constructing  2%  miles  of 
sanitary  sewers  in  Lethbridge,  Alta.,  has  been 
awarded  to  City  Engineer  .A.  C.  D.  Blanchard 
at  $24,001. 

®Ross  &  Howard  of  Vancouver,  B.  C,  have 
been  awarded  the  contract  bv  the  city  of  Ver- 
non, B.  C,  D.  G.  Tate,  City  Clerk,  for  the 
supplying  and  delivery  of  60  cast  iron  man- 
hole frames  and  covers,  complete  with  either 
cast  or  galvanized  iron  mud  baskets,  at  $1,085. 
Bids  were  opened  .April  8. 

The  town  of  Weyburn,  Sask.,  will  construct 
over  three  miles  of  sewer  and  water  mains 
and  seven  miles  of  sidewalks  during  the  year. 
Debentures  in  the  sum  of  $25,000  for  the 
sewers  and  in  the  sum  of  $9,000  for  sidewalks 
have  been  issued.  Bids  for  material  have 
been  asked. 

The  city  officials  of  Steelton,  Ont.,  have  de- 
cided on  the  construction  of  the  West  End 
sanitary  sewer  system  at  r.n  estimate  cost  of 
$40,000. 


•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arizona. 

^•Bids  will  bo  received  until  2  p.  m..  May 
'24,  by  Commissioner  of  Indian  Affairs,  De- . 
partment  of  Interior,  Washington,  D.  C,  for 
furnishing  the  necessary  labor  and  material 
for  the  erection  of  a  frame  office  building  and 
frame  quarter  extensions  at  the  Ct)lorado 
River  Indian  School,  Ariz. 
California. 

4»Bids  will  be  received  until  3  p.  m..  June 
4,  by  James  Knox  Taylor.  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring,  and  ligliting  fixtures,  of  a  two- 
story  and  basement  building  of  approximate- 
ly iJ.ofiO  stj.  ft.  .ground  area :  stucco,  faced  with 
stone  and  terra-cotta  trimming,  for  the  Unit- 
ed States  post  office  at  Santa  Barbara,  Cal.,  in 
accordance  with  drawings  and  specifications, 
copies  of  wliich  may  be  obtained  from  the 
cd  States  post  office  at  Santa  Barbara,  Cal..  in 
or  at  discretion  of  the  Supervising  Architect. 

^Bids  will  be  received  until  11  a.  m..  May 
24,  by  Maj.  J.  K.  Hampton,  Quartermaster, 
Presidio,  San  Francisco,  Calif.,  for  window 
and  door  screens  for  certain  barracks  and 
quarters  at  Presidio  of  San  Francisco,  Calif., 
and   Fort  Winfield   Scntt.  Calif, 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m..  May 
3,  by  Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C,  for  constructing  a 
pound  and  stable  building  to  be  located  on 
South  Capitol  St.,  between  H  and  I  Sts.  South- 
west,   Washington,    D.    C. 

^Bids  will  be  received  until  noon,  July  1, 
by  U.  S.  Navy  Department.  Washington,  D. 
C,  for  constructing  gunboat  No.  19.  G.  V. 
L.  Meyer  is  Secretary. 

4«Bids  will  be  received  until  2  p.  m..  May 
3,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  constructing 
a  pound  and  stable  building  to  be  located  on 
South  Capitol  St.,  between  H  and  I  Sts.  S.  W. 

Georgia. 

•|«Bids  will  be  received  until  noon.  May  lli, 
I)y  J.  W.  Callahan,  Mayor,  Bainbridge,  Ga., 
for  the  construction  of  a  graded  school  build- 
ing to  be  erected  in  Bainbridge  for  the  city 
schools.  Each  bid  for  the  construction  of  the 
building  must  be  accompanied  with  a  c(?rtified 
check  in  the  amount  of  $3,01)0,  and  e.ich  bid 
for  a  mechanical  blast  heating  plant  with  a 
certified  check  in  the  amount  of  $.")00,  payable 
to  J.  W.   Callahan,  ]\Iayor. 

4*Bids  will  be  received  until  May  18,  by 
Lieut.  Wyatto,  Selkirk,  Quartermaster.  Fort 
Screven.  Ga.,  for  furnishing  1  lawnmower 
grinder,  48  sprinklers.  24  hand  rakes,  (iOo  lbs. 
zinc  sheets,  12  lawnmowers,  12  "D"  handles,  12 
shovels.  48  axes  and  24  oilers. 

Illinois. 

•J»Bids  will  lie  received  by  Ray  Palmer,  city 
electrician.  Chicago,  111.,  until  11  a.  m..  May  6. 
for  furnishing  the  Department  of  Electricity 
with  arc  li.ght  carbons  for  electric  light  use  in 
approximately  the  following  quantities : 
(;00,0OO  14x%  in.  copper  coated  carbons,  8o,n00 
r2x%  copper  coated  carbons,  100,000  12x.5l0  to 
.520  solid  high  grade  carbons.  100,000  12x.510 
to  .•V2o  cored  high  grade  carbons.  fl.oOo  pairs 
white  flame  carbons  for  Stave  arc  lamps,  upper 
carbon  dimensions  10%  ins.  by  20  millimeters, 
lower  carbon  dimensions  8%  ins.  liy  18  mil- 
limeters; 70,000  12x%  ins.  white  fi'ame  car- 
bons for  G.  E.  Lynn  arc  lamps.  Cash  or  certi- 
fied check  for  $.500  must  accompany  proposal. 

♦i«r!ids  will  be  received  by  L.  E.  2\IcGann, 
coniuii-'sioner  of  public  works,  Chicago,  111, 
until  II  a.  m..  May  i),  for  furnishing,  delivering 
and  erecting  a  steam  hoisting  engine  at  Dela- 
ware PI.  and  La  Fayette  Ct.,  according  to 
plans  and  specifications.  Bidders  must  submit 
with  their  proposal   drawings  showing  the  di- 


mensions of  the  following:  Piston  diameter, 
length  of  stroke,  piston  width,  piston  rod  di- 
ameter, type  of  cylinder  valves,  etc. 

^•Bids  will  be'  received  by  L.  E.  McGami, 
commissioner  of  public  works,  Chicago,  III, 
until  11  a.  m.,  May  9,  for  furnishing  a  steam 
hoisting  engine  for  use  of  pile  driver.  Ac- 
companying the  bid  must  be  a  drawing  show- 
ing essential  features  and  various  dimensions' 
..■f  tlie  parts  of  engine. 

^iBids  will  be  received  by  Ray  Palmer,  city 
electrician,  Chicago,  111.,  until  11  a.  m..  May  8, 
for  furnishing  and  delivering  to  the  depart- 
ment rubber  covered  new  code  double  braid 
cable  of  the  following  sizes  and  quantities : 
1,100  'ft.  of  .')(IO,000  c.  m.,  020  ft.  of  No.  4-0,  308 
ft.  of  700,000  c.  in.,  lilO  ft.  of  No.  4. 

Indiana. 

^•Bids  will  be  received  until  May  2,  by  M. 
E.  Schrock,  Starke  County  Surveyor,  Knox, 
Ind.,  for  12  miles  of  dredge  work  in  that 
county,    known    as    the    Payne    ditch. 

Iowa. 

^•Bids  will  be  received  until  .J  p.  m..  May 
9,  by  Board  of  Directors  of  the  Independent 
School  District,  Sioux  City,  la.,  for  remodel- 
ing of,  building  additions  to,  and  installing 
heating  systems  and  plumbing  in  the  follow- 
ing named  school  buildings  in  said  Independent 
School  District,  to-wit :  Hunt  building  and 
Webster  building.  All  liids  must  be  in  strict 
accordance  with  plans  and  specifications  pre- 
pared by  F.  E.  Colby,  Architect,  which  may 
be  seen  at  his  office  in  Sioux  City. 

Maryland. 

•|«Bids  will  be  received  until  10  a.  m..  May 
7,  by  Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  for  furnish- 
ing at  the  Naval  Academy,  .\nnapolis,  Md.,  a 
quantity    of    yellow    pine. 

Missouri. 

4«Bids  will  be  received  until  3  p.  m.,  May 
17,  by  James  Kno.x  Taylor,  Supervising  Ar- 
chitect, Washington,  D.  C,  for  a  hydraulic 
elevator  plant,  etc.',  in  the  U.  S.  Post  Office  at 
St.  Louis,  in  accordance  with  plans  and  speci- 
fications on  file  with  the  Superintendent,  St. 
Louis,  at  the  discretion  of  the  Supervising 
Architect. 

New  York. 

4*Bids  will  1)0  receixed  until  3  p.  m..  May 
27,  by  Comdr.  C.  D.  Stearns,  U.  S.  N.  In- 
spector, Tompkinsville,  N.  Y.,  for  polished 
brass  air  cocks. 

•J«Bids  will  be  received  until  2  p.  m..  May  13. 
by  AI.  J.  Terry,  chairman  Building  Committee. 
(Jswego,  N.  Y.,  for  the  construction  of  altera- 
tions to  the  county  clerk's  Iniilding.  Plans 
and  specifications  of  the  proposed  w'ork  are  on 
l:le  with  the  county  treasurer  of  Oswego  coun- 
ty and  at  the  office  of  Taber  &  Baxter,  archi- 
tects. 540  Gurney  building,  Syracuse,  N.  Y. 
'file  architect  will  also  attend  at  the  county 
clerk's  building  in  the  city  of  Oswego  on  Sat- 
urday, May  4,  1912,  at  2  o'clock  p.  m.,  for  the 
purpose  of  personally  exhibiting  and  explain- 
ing tlie  work  to  any  persons  interested. 

Ohio. 

•J«Bids  will  lie  received  until  2  p.  m..  May 
21.  by  Lieut.  Col.  H.  Jerv'oy,  U.  S.  Engineer, 
Cincinnati,  O.,  for  construction  of  five  loose 
stone  dikes  and  shore  protection  in  Ohio  River 
opposite   Sister  Island. 

•J-Bids  will  be  received  until  noon.  May  23, 
liy  New  Elks'  National  Home  Commission, 
Sinton  Hotel,  Cincinnati,  O.,  for  the  erection 
of  buildings  for  the  New  National  Home  of 
the  B.  P.  O.  E.  at  Bedford  City.  Va.  August 
Herrmann  is  Chairman  of  the  Commission. 

^Bids  will  be  received  until  1  p.  m,,  May  8, 
by  W.  H.  Ortt,  Treasurer  Central  Branch,  N. 
H.    D.   V.    S.,   National    Soldiers'    Home,    Na- 


for 


pairs 


noon, 


tioiial  Military   Home 
lines. 

Rhode  Islan- 

•{•Bids  will  be  received  luit 
by  Col.  F.  V.  Abbott,  U.  S.  EiC' 
R.  I.,  for  removing  the  wri  of 
Mary  Adelaide  Randall  in  chnrc 
Harlior,  Block  Island,  R.  I. 

Tennessee. 

^Bids  will   be   received  un  s 
13,  by  Board  of  Education,  C.  i 
Memphis,  Tenn.,  for  furnislii 
complete   two   smokeless   fur; 
proved  type  under  the  150  h. 
Central  High  school.     Also  ii. 
of    the    present    furnaces    nn  ; 
plete  the  work.     A.  E,  Hill  i-^ 

Texas. 

•{•Bids  will  be  received  uiitiii 
by  Maj.  E.  I.  Brown,  U.  S.  Li. 
ton,   Tex.,  as  noted  in  our  A  I  i 
dredging    the    Houston    Ship^h.;i 
work  is  divided  into  three  diiim 
No.    1   being  that   portion  lyi  ji  i 
Bay  between  the  25-ft.  depth    »  : 
veston  harbor  and   Morgan  li  i 
miles   south   of   Morgan   Poir  v 
is  about  105,300  ft.  in  length    1 
the  excavation  of  about  lO.-j:'" 
material  to  complete  to  the  : :; 
alternate  route  for  Division  1    \ 
portion  lying  between  the  dec]  , 
City  channel  in  Galveston  Ba 
the  westerly  shore  of  the  ba- 
and  Edw'ards  Points,  to  Morg 
o'/2  miles  south  of   Morgan  1., 
tion  is  about  85,800  ft.  in  ieri 
quire  the  excavation  of  about  , 
of  material  to  complete.     Di' 
tends  from   Morgan  beacon  i  : 
Nb.   1),  through   San  Jacinto 
and  up  Buffalo  Bayou  to  the  ' 
Bayou.     It  is  aboiit  134,220  l 
there  are   approximately  ti,hi'  " 
material  to  be  excavated.    Di  i 
tends    from   Vince's    Bayou   ; 
the  turning  basin  at  the  heail 
This  section  is  about  28,450  1 1: 
there  are   approximately  4,(i-  « 
material   to  be  e.xcavated.      I 
channel  through  Galveston  lia 
and   from   jMorgan   Point  to 
turning  basin   100  ft.  wide, 
will    l;e    maintained    thioiigln 
Official  adverlisenunt  ni'l  hi    ' 
in  thi.s.  issue. 

'' "  Wisconsin. 

4«Bids   will    be   received   im  ' 
17.  by   E.  L.   Williams.  Cit> 
Wis.,  for  furnishing  labor  an 
sarv     for    constructing    a    n    ' 
South  River  St. 

^•Eids    will    be    received   n 
May  2.  by  Board  of  Park  Co" '- 
waukee.  Wis.,  for  furnishing    ' 
labor    for   constructing   45ii  '• 
less,   of   breakwater    for  the    " 
of  tlie  Lake  Shore  Drive,     f 
is  .Secretary. 

Canada. 

•I«Bids   will   be  received  iiii''' 
15,  by  Chairman,  Board  of  t'  ' 
Man.,  for  the  manufacture  an  ij 
City    Gravel    Pit,    Bird's    Hf 
one  Electric  Locomotive  willi    ' 
plete,  and  one  electrically  oiki   I 
accessories  complete.     lustriu-  i' 
specifications  and  forms  of  li   ■ 
tained    at  -the    office    of  ^tlic 
Power  Department,  54  Kins 
or    any    tender   not   neccssnril  > 
Peterson  is  Secretary  of  tin- 

.{•Bids  \\\\\  be  received  n'H  ' 
bv  J.  A.  Bain,  Woodstock,  O^ 
struction    of    Knn.x    Church  . 


M;v,  ' 


(I     II 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Presert/es  Roads 
Prei/ents  Dust- 


i  i 


Broadivay  at  Dobbs  Ferry,  \'.  Y.  Roadway  treated  with  Tarvia-B. 

Dobbs  Ferry^s  Experience  with  Tarvia 


DROADWAY  in  New  York  is  one  of  the 
longest  highways  in  the  world,  running 
from  the  battery  in  New  York  City  far  beyond 
the  city  Umits  to  the  north,  following  the  line 
of  the  Hudson  for  over  fifty  miles,  j 

It  is  one  of  the  great  historic  thoroughfares 
of  the  State  and  is  one  of  the  principal  auto- 
mobile highways  in  the  country  on  account  of 
its  picturesque  views  overlooking  the  Hudson 
and  the  fine  estates  which  border  on  it. 

The  maintenance  of  this  road  has  pro\-en 
cry  expensive  and  for  the  purpose  of  reducing 
-he  annual  costs,  Dobbs  Ferry  used  Tar\-ia  on 
its  section  of  Broadway.     The  results  are  de- 
scribed in  the  following  letter: 


iiillemen: 


Dobbs  Ferry,  X.  Y.,  January  30,  1912. 


"The  Tarvia-B  furnished  by  your  Company  to  the 
Village  of  Dobbs  Ferry  through  Michael  J.  Francis, 
Contractor,  has  proven  entirely  satisfactory.  The 
roadway  of  Broadwaj-  from  the  Hastings  village  line  to 
that  of  Ir\Mngton,  which  was  practically  a  new  macadam 
"oad,  is  now  one  of  the  finest  in  the  State  and  Ashford 
'.venue,  which  is  one  mile  in  length,  also  a  macadam 


road,  is  in  perfect  condition  after  having  been  treated 
with  your  Tarvia.  The  automobile  traffic  is  extremely 
heavy,  being  approximately  one  hundred  per  hour  and 
on  Saturdays  and  Sundays  about  double  that  number, 
and  5'ct  the  roadway  shows  no  effects  of  such  traffic. 
'The  Board  of  Trustees  and  the  people  of  Dobbs 
Ferry  are  unanimous  in  their  praise  of  Tarvia  and  after 
having  a  large  experience  in  the  use  of  road  binders, 
Tarvia-B  has  my  unqualified  endorsement." 
Yours  very  truly, 

Hugh  P.  Tiernan,  Village  Engineer. 

Tarv'ia  is  a  coal  tar  product  scientifica>ly  and 
carefully  prepared  for  road  use,  in  three  grades 
— Tar\'ia-X  for  road  and  pavement  construc- 
tion. Tarvia-A  for  surface  work  (applied  hot), 
Tarvia-B  for  dust  prevention  and  road  preser- 
vation (applied  cold.)  Illustrated  booklet 
describing  the  different  treatments  free  on 
request  to  nearest  office. 

BARRETT   MANUFACTURING   CO. 

New  York.  Chicago.  Philadelphia.  Boston. 
St.  Louis.  Cleveland.  Pittsburg.  Cincinnati, 
Kansas  City.  Minneapolis.  New  Orleans. 
Seattle.  London.  Eng. 

Canadian  Offices;  —  Montreal.  Toronto, 
Winnipeg,  Vancouver.  St.  John.  .M.  B.. 
Halifa.x.  N.  S. 
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CALLS  FOR  BIDS 

Copy  received  until  Monday  ii()n. 


Rate,  $2.40  an  inch,  single  column 


PAVING. 

Office   of   Richland   County   Supervisor. 
Columbia,   S.    C   April   26th,   )!112. 

Bids  will  be  received  in  this  office,  un- 
til 10:00  a.  m.,  Friday.  May  17,  1S12.  for 
resurfacing  the  road  from  the  Cit.v  lim- 
its of  Columbia  to  Hyatt  Park  (a  dis- 
tance of  7,648  feet,  the  road  being  ap- 
pi'oximately  25  feet,  wide)  with  an  arti- 
ficially bound    macadam   w'earing  SLU'face. 

The  present  road  is  a  water-bound 
granite  macadam,  in  fair  state  of  pres- 
ervation, and  with  not  more  than  2  per 
cent  of  patching,  will,  on  being  spiked 
up  and  reshaped,  make  an  excellent 
foundation  for  the  artlcificially  bound 
macadam   wearing   surface. 

INSTRUCTIONS    TO    BIDDERS. 

The  basis  for  submitting  bids  must  be 
specified  prices  per  square  yard  for  the 
artificially  bound  macadam  v.-earing  sur- 
face (stating  the  proposed  thickness  of 
said  surface,  and  kind  of  stone  to  be 
used  in  the  construction  of  said  surface), 
for  spiking  up  the  present  road  and  re- 
shaping and  preparing  it  for  the  founda- 
tion for  the  wearing  surface,  and  a 
specified  price  per  cubic  yard  for  all 
stone  necessary  to  repair  and  prepare 
the  present  road  for  receiving  the  wear- 
ing .surface:  also  unit  prices  for  any 
other  items  that  may  be  necessary  to 
the   particular   type   of  construction. 

With  the  bids  must  be  a  written  guar- 
antee that  the  road  will  withstand  all 
ordinary  conditions  of  traffic  and  weath- 
er, such  as  usually  tend  to  develop  dust, 
mud,  ruts  and  holes,  and  be  resistant  to 
the  disintegrating  forces  exerted  on  the 
surface  by  motor  cars  running  at  high 
rates  of  speed  for  a  specified  term  of 
years. 

Also  bids  "Will  be  received  for  supply- 
ing the  artificial  binder,  the  road  to  be 
constructed  by  the  County  forces;  or 
the  bids  may  be  made  spearately  for  the 
binder  and  the  construction.  In  case  the 
bid  is  made  for  the  binder  only,  each  bid 
must  be  accomp.anied  with  full  instruc- 
tions for  the  application  of  saine,  and  a 
guarantee  as  to  the  merits  of  the  binder. 

Work  must  commence  within  15  days 
of  date  of  signing  contract  and  complet- 
ed within  90  days  of  later  date. 

The  right  to  reject  any  or  all  bids  is 
reserved. 

For   further   information    address 

W.    P.    MULLER.    Supervisor. 
Richland  County.   Columbia,   S.  C. 


SUCTION  MAIN  AND  WELL. 

Proposals  will  be  received  by  the  City 
of  Grand  Haven.  Michigan.  until  a 
o'clock  p.  m.,  Tuesday,  May  21,  1912.  for 
unloading,  delivering,  trenching,  laying 
and  backfilling  about  3,200  feet  of  16-inch 
cast  iron  suction  main  from  a  well  on 
the  shore  of  Lake  Michigan  to  the  pump- 
ing  station. 

Also  for  sinking  a  30- foot  diameter 
well  on  the  shore  of  Lake  Michigan. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

Plans  and  specifications  may  be  seen 
at  the  office  of  the  City  Clerk  at  Grand 
Haven,  or  at  the  office  of  Gardner  S. 
Williams,  Consulting  Engineer,  Ann  Ar- 
bor, Michigan,  or  will  be  furnished  on 
reduest  by  the  latter  office. 


GATE-HOUSE    AND    TWO    CON- 
CRETE  BRIDGES. 

Located  at  Trenton  Falls.  N.  T.,  ouh 
mile  trom  railroad,  6.000  cu.  yds.  earth. 
4.000  cu.  yds.  rock,  1,000  cu.  yds.  con- 
crete, 8,000  lbs.  re-inforcement,  details 
for  gate-house,  lump  sum.  The  work  is 
within  a  radius  of  a  few  hundred  feet 
and  must  be  completed  by  October  1st, 
1912.  Bids  to  be  opened  at  12  o'clock  on 
May  10th.  11)12.  For  further  information 
address 

THE       ..\LTO      CONSTRUCTION       COM- 
PANY, 

Holland    Patent,    N.    Y. 

Published   by    Authority   of    the    Common 
Council  of  the  City  of  Milwaukee. 


Water   Works   Tunnel. 

Office  of  the  Department  of  Public  Works, 
Milwaukee,   April   15,   1912. 

Sealed  proposals  will  be  received  at  this 
office  until  Wednesday,  May  15,  1912,  at 
10:30  o'clock  a.  m.,  for  furnishing  all  ma- 
terials and  doing  all  the  work  necessary 
and  required  to  construct  a  water  works 
tunnel  twelve  (12)  feet  in  diameter,  for  a 
distance  of  approximately  four  thousand 
(4,000)  feet  out  into  and  under  Lake 
Michigan,  from  a  point  on  the  lake  shore 
on  the  center  line  of  Linwood  avenue  ex- 
tended; one  lake  shaft,  including  connec- 
tions and  steel  cylinders;  one  shore  shaft, 
including  two  (2)  gate  wells  and  all  con- 
nections, and  approximately  one  hundred 
and  fifty  (150)  cubic  yards  of  rock  ex- 
cavation, according  to  plans  and  specifi- 
cations on  file  in  this  office. 

Bidders  will  submit  separate  figures  for 
doing  the  following  branches  of  the  work; 
the  contract,  however,  will  be  let  to  the 
lowest  bidder  in  the  aggregate  for  doing 
all  of  the  work,  based  upon  the  estimated 
quantities  given  in  the  specifications: 

First — A  price  per  lineal  foot  of  shore 
shaft  complete,  including  two  (2)  gate 
wells  and  all  connections,  copings  and 
covers. 

Second — A  price  per  lineal  foot  of  brick 
tunnel  with  extensions  at  the  shafts. 

Third — A  price  per  lineal  foot  of  lake 
shaft  complete,  including  steel  cylinders 
with  all   connections. 

Fourth — A  price  per  cubic  yard  of  rock 
excavation. 

Fifth — A  price  per  lineal  foot  of  tunnel 
if  concrete  were  to  be  used  instead  of 
brick  in  ring  of  tunnel. 

Work  to  be  completed  on  or  before  the 
1st  day  of  May,  1914,  failing  in  which  the 
contractor  shall  pay  the  city  of  Milwau- 
kee as  liquidated  damages  the  sum  of 
fifteen  hundred  ($1,500.00)  dollars  for  each  , 
and  every  day's  delay  in  completing  the 
contract. 

Bonds  required  in  the  penal  sum  of 
$90,000.00,  or  in  lieu  thereof  the  bidder 
may  deposit  with  the  Commissioner  of 
Public  Works  the  sum  of  $45,000.00  M 
money  or  certified  check. 

In  case  bonds  are  submitted  with  bids, 
local  bondsmen  or  a  surety  company  au- 
thorized to  do  business  in  Wisconsin  will 
be  required,  said  bond  to  be  approved 
by  the  City  Attorney  as  to  form  and  ex- 
ecution before  being  presented  with  bid 
to  the  Commissioner  of  Public  Works. 
All  bids  must  be  stated  in  writing  and  in 
figures. 

All    moneys    deposited    will    be    returned 


to  unsuccessful  bidders  on  awii  of 
tract  and  to  successful  bidder  Ln 
tract  is  entered  into. 

The  Commissioner  of  Public  ^otks 
serves  the  right  to  reject  any  i  ail  :, 

Bidders    are    required    to    sunit 
their  proposals  the  method  theinicn,, 
adopt  in  carrying  out  this  woii 

Plans    and    specifications    w:'  br 
nished   to  prospective  bidders  i  ti, 
ceipt   of   $10.00   as   a   guarante  fo 
safe  return. 

Signed, 

H.  E.  BjGi, 
Commissioner  of  Pulp  w.. 

Countersigned,  April    15,   19i; 

C.  P.  DTZ 


TAMPA    BRIDGI 

Contractors   experienced  in  Ids 
struction    are    invited    to    tenr 
bids    for    the    construction   of    hiS' 
bridge  to  be  built  in  the  City '  T , 
Florida,    carrying    Lafayette   seet 
the   Hillsboro    River,    in   acconac* 
the  detail  drawings  and  specilitior 
file   in   the   office   of   the   Boar  of  _ 
raissioners    of    Public    Works     Tar 
Fla.,    and    hereinafter   referredo  s: 
Board,  and  also  in  the  office  cthe 
suiting   Engineers,   Messrs.  Bor, 
and  Baird,  149  Broadway,  New 

Bids   will   be   received   by  th 
their  office   in   the   City  of  Tips, 
not  later   than   noon  of  Wednilay, 
7,  1912. 

A  certified  check  for  $5,000,  ade  \ 
able  to  the  Board,   must  aceor>any 
bid.     Such  check  will   be  retui^d  ii 
unsuccessful     bidder     immediflv 
the  bids  are  opened,   and  to  t 
ful  bidder,   unless  he  fails  to  >  - 
contract  vviithin  ten  days  afteiucu^HiB 
tract  is  awarded  to  him.  ^f 

A    bond   satisfactory   to   theioatii  ' 
the    sum    of    25    per   cent  of  tl  cod' 
price  will  be  required. 

All  bids  must  be  made  on  fdOfL 
posal,  which  with  the  contrac;;i)'H 
tions,  and  bond,  can  be  obtain' 
cation  to  the  Clerk  of  the  B:ia 

Bidders   can   secure   a  set  eUi  u 
ings  for  this  work  by  depositii  $19  ' 
the  Clerk  of  the  Board,  which  posit 
be   returned  on   the   return  of  '6  fe 
ings. 

The  above  work   covers  twcelnlo: 
concrete  earth  spans  of  82  feet.ear.-l 
one    deck    Scherzer    rolling   lifdraw 
two   wings  of  93   feet  span,  ai  cone 
retaining  walls   for  the  appro:i  to  "»•• 
structure. 

The  City  of  Tampa  reserves  t  risM  f 
reject  any  and  all  bids. 

aXY  OF  l^-*- 
By   D.    B.    McKAY,    Chairman  ^oa-'S 
Commissioners  of  Public  V'^- 

Attest:  ALLEN  THOMAS,  C  K 

BOLLER,  HODGE  &  BAII 

Consulting   Engineers, 


U.     S.     ENGINEER     OFFIt 
City,    Mo..    April  22,   1912.— Se:! 
als    for    constructing    about    i 
standard    revetment    on    Mis.^ 
about  31  miles  below  Kansas 
miles   below    Missouri   City,  » 
received  at  this  office  until  L* 
22,    1912,    and    then   publicly  o 'J 
formation    on   application.     W  "" 
SCHULZ,    Major,   Engineers. 
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e   $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


WATER  TOWER  AND 
TANK, 
proposals  are  invited  and  will 
ed  at  the  office  of  the  Village 
impton.  Illinois,  until  2  o'clock, 
V  10.  1912.  for  the  construction  of 
Iter  tower  and  tank, 
list  be  accompanied  by  a  certi- 
k  In  the  sum  of  One  Hundred 
$100.00)  to  be  forfeited  to  the 
r  Compton  should  the  bidder  re- 
leglect  to  enter  into  a  contract 
■nt  that  the  work  be  a%vartied  to 

il9  must  be  made  on  a  standard 
ich   may   be   obtained    from    the 
;icrk.      For    further    information 
'.  S.  Archer.  Village  Clerk. 
M  is  reserved  to  reject  any  and 

CHARLES  BRADSHAW. 
Village  Board,   Compton,    111. 


NGINEER  OFFICE.— Galveston. 

iv  1    191--     Sealed  proposals  for 

ng  'concrete     sidewalk,      brick 

concrete  curbing  and  drains  at 

!-iv   Reservation.      Port      Bolivar. 

Texas,    will    be    received    here 

pclock   noon.    May   31,    1912,    and 

cly  opened.     Information  on  ap- 

EARL     I.      BKOWN.      Major, 


IMENT  OF  THE  INTERIOR, 
-;T\TES  RECLAMATION  SER- 
ashington.  D.  C,  April  20,  1912. 
^posals  will  be  received  at  the 
the  United  States  Reclamation 
,  Provo,  Utah,  until  2  o'clock  p. 
s.  1912.  for  the  construction  of 
[anal  Intake  structures  and  con- 
iges  on  Indian  Creek  and  Trail 
.version  Canal,  located  in  Wa- 
linty,  Utah,  about  thirty-five 
liheast  of  Thistle,  Utah.  The 
(Ives  the  excavation  of  approx- 
SjO  cu.  yds.  of  earth  and  rock 
;ilaclng  of  seo  cu.  yds.  of  con- 
;  cu.  yds.  of  paving,  a  set  of 
I'S,  and  miscellaneous  steel. 
1  iculars  address  the  U.  S.  Rec- 
I Service,  Provo,  Utah,  or  Wash- 
C. 

F.  II.  KEWBLL,  Director. 


I'.MENT  OF  THE  INTERIOR, 
r  TATES  RECL.A.MATION  SER- 

iiftlnn,  D.  C,  April  23,   1912. 

!s  will   be  received   at   the 

''nited    States    Reclamation 

Federal  Building,    Los  Ange- 

li  until  2  o'clock   p.   m..   May   It). 

'     u  nishing    cast    iron    pipe    and 

'II-  the  North  Platte  Project. 

iiiing. 

ns  address  the  U.  S.  Rec- 
^■trvice,  (ID.'  Federal  Building. 
PS,  Calif.,  or  Washington.  D.  C. 
F.  H.  NEWELL,  Director. 


N'T  OF  THE  INTERIOR 
'ATES  RECLAM.4lTION 
ishington,  D.  C,  April  20. 
•nposals  will  be  received  at 
!•-  United  States  Reclama- 
frovo,  Utah,  until  2  o'clock 
191'2.  for  the  construction 
'  concrete  drop,  chute,  and 
:  wo  bridges  on  Indian  Creek 
iw  Diversion  Canal,  locatel 
"inty.  Utah,  about  thirtv- 
it-ast  of  Thistle.  Utah.  Th./ 
I  he  excavation  of  approxi- 
I'lc  yards  of  earth  and  rock. 
-'  of  S75  cubic  vards  of  con- 
^'luare  yards  of  paving. 

IS  address  the  U.  S.  Recla- 
'     Provo,  Utah,  or  '^'ashing- 

>■".  H.  NEWELL,  Director. 


DEPARTMENT  OF  Till-:  INTF.ltlOR. 
UNITED  ST.\TES  i;l-:i 'LA.MATION 

SERVICE.— Washington.  1>.  V...  .\pril  23. 
1912.  Scaled  proposals  will  be  received  at 
the  otiice  of  the  United  States  Reclamation 
Service.  Malta,  Montana,  until  2  o'clock 
p.  m.,  .May  21,  1912.  lor  the  construction 
.>f  lateials,  waste-water  ditches  and  struc- 
tures on  the  First  Unit,  1  )o(lson  South 
i:anal,  .Milk  River  Pi-oject,  Jlontana.  The 
u-ork  Involves  the  excav;ition  of  appioxi- 
inately  67.000  cubic  yards  of  material,  and 
the  erection  of  si.x  small  structures. 

For  particulars  address  the  U.  S.  Recla- 
nuition  Service,  Washington.  1).  C;  Hele- 
na, ^l4)ntana,  or  Malta.  Montana. 

F.  H.  NEWKLL,  Director. 


DEP.\RTMENT  OF  THE  INTERIOR. 
U.NITED  STATUS  RI-;CL.\MAT10N 

SERVICE.— Wa.shington,  1).  C.  April  23. 
1912.  Sealed  proposals  will  be  leceived  at 
the  ortice  of  the  United  State-s  lieclamation 
Service,  Malta,  Montana,  until  2  o'clock 
p.  m..  May  21,  1912,  for  earthwork  and 
structures  on  the  first  eleven  miles  of 
Dodson  North  Canal,  laterals  and  waste- 
water ditches.  The  work  involves  ap- 
proximately 277.000  cubic  yards  of  excava- 
tion, 1,500  cubic  yards  of  reinforced  con- 
crete, and  the  placing  in  structures  of  S6,- 
000  feet,  B.  M.,  of  lumber. 

For  particulars  address  the  U,  S.  liecla- 
mation  Service,  Washington,  D.  C. ;  Hele- 
na. Montana,  or  Malta.  Motitana. 

F.  H.  NEWELL,  Director. 


U.  S.  ENGINEER  OFFICE,  Kansas 
City.  Mo.,  April  4,  1912. — Sealed  proposals 
for  the  construction  of  about  14,000  ft.  of 
standard  revetment  on  the  Missouri 
River,  about  215  miles  below  Kansas  City, 
and  at  and  below  Rutland.  Mo.,  will  be 
received  at  this  office  until  12  o'clock 
noon.  May  4.  1912,  and  then  publicly 
opened.  Information  on  application.  ED- 
WARD  H.    SCHULZ.    Major.    Engrs. 


U.  S.  ENGINEER  OFFICE.  GAL"V:ES- 
TON,  TEXAS,  April  IS,  1912.— SEALED 
PROPOSALS  for  derdging  the  Houston 
Ship  Channel,  -will  be  received  at  this 
office  until  12  m..  May  15,  1912,  and  then 
publicly  opened.  Information  on  applica- 
tion.    EARL  J.  BROWN,  Major,  Engrs. 


U.  S.  ENGINEER  OFFICE— Duluth, 
Minn.,  April  9.  1912.  Sealed  proposals 
for  dredging  at  Superior  Entry.  Duluth- 
Superior  Harbor,  will  be  received  at  this 
oftice  until  noon.  May  9.  1912.  and  then 
publicly  opened.  Information  on  applica- 
tion. FR.4NCIS  R.  SHUNK.  LT..  Col., 
Engrs. 


WANTED 

25  toan^son  uirt  hauling  in  St.  LouJs — 6  months' 
work — $5,00  per  day.  Want  to  deal  with  con- 
tractor able  to  furnish  entire  number.    Address 

P.S.TROWBRIDGE 

1337  So.  Kingshighway  ST.  LOUIS.  MO. 


FOR  SALE 

Slightly  used  ten   ton   Macadam   Roller. 
Good  as  new.     Inquire, 

CHAS.  S.  ROBERTS 
Care  of  Engineering  &  Contracting 


The  STARY  %^,,.^^ 

All  Size,        AUTOMATIC  S«w.rs 

All  Types    FLUSH  TANK  SIPHON 

(Without  Moving  Paris) 
Les  «5  send  you  full  particulars. 

F.  STARY  &  SONS  Cedar  Rapids,  Iowa 


WATER-MAINS. 

Sealed  proposals,  endorsed  with  the  ti- 
tle of  the  work,  will  be  receiyed  at  the 
office  of  the  City  Auditor  of  the  City  of 
Mitchell,  South  Dakota,  up  till  8  o'clock 
p.  m.,  on  the  9th  day  of  May,  1912,  for 
furnishing  the  material  for  and  laying 
approximately  2,410  feet  of  4-inch  water- 
main,  3,5S0  feet  of  6-inch  water-main  and 
1,510  feet  of  10-lnch  water-main.  All 
with  appurtenances  including  valves  and 
tire  hydrants,  and  also  for  37  four,  six 
and  eight-inch  valves  to  be  placed  on 
old   mains. 

.Ml  work  to  be  done  in  accordance  with 
the  plans  and  specifications  now  on  file 
in  the  office  of  the  City  Engineer  of  said 
city. 

A  deposit  of  $5.00  will  be  required  from 
each  contractor  for  each  copy  of  the 
plans  and  specifications  furnished  him. 
Deposit  fee  will  be  returned  upon  the  re- 
turn of  the  said  copy  of  plans  and  speci- 
fications together  with  the  receipt  given. 

All  bids  must  be  accompanied  by  a 
draft  or  a  certified  check  upon  some  sol- 
vent bank  in  the  City  of  Mitchell,  S.  D.. 
in  the  sum  of  five  per  cent  of  the  amount 
of  bid.  to  Insure  the  signing  of  the  con- 
tract and  the  furnishing  of  a  proper  and 
acceptable  bond  in  the  amount  of  forty 
per  cent  of  the  contract  price  within  ten 
days  from  the  time  of  notification  of  the 
award   of  the  contract. 

The  City  Council,  reserves  the  right  to 
reject  any  or  all  bids  or  to  reject  either 
part  of  the  proposal  or  bid. 

By  order  of  the  City  Council.  Dated  at 
Mitchell   this   10th   day  of  April.   1912. 

N.    H.   JENSEN, 
City    .Auditor. 


PLACE  YOUR 


CALLS  FOR  BIDS 


for    construction  work  in 
the    advertising    pages   of 


ENGINEERING  & 
CONTRACTING 


52%  of  our  subscribers  are  con- 
tractors and  these  i  ndude  three- 
fourths  of  the  leading  contract- 
ractors  of  the  United  States 
and  Canada. 

Our  advertising  columns  offer 
the  best  possible  means  of  reach- 
ing the  greatest  number  of  those 
interested  in  bidding  on  con- 
struction work. 


Rate  for  Proposal  Advertisins  $2.40  an  ioch. 

Copy  received  until  Monday  noon 

preceding  Publication  Day. 
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TVSJL 
MYRON  C.  CLARK        |  , 

IG   CO-  I       -^'Hovt.  CL 


The  new  edition  compared  Mritli  the  original  edition*  the 
contained  matter  is   increased  fourfold. 


21249  Copies  o£  Cost  Data  Sold 

The  original  book  was  published  in  September,  1905.  It  had  an  extraordinary- 
sale.  More  than  fourteen  thousand  copies  were  sold  during  the  first  two  and  a 
half  years,  the  record  for  a  technical  book.     There  have  been  sold  altogether  to  | 
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the  concrete  conduits  referred  to  by  our  cor- 
respondent and  did  not  give  the  coefficients 
of  friction  and  other  design  factors  certainly 
v.ere  not  ignorant  of  the  vital  value  of  such 
information.  Why  then  were  these  data  not 
made  known  ?  Why  are  not  similar  data  al- 
ways made  known  instead  of  being  quite 
cininionly   omitted? 

There  are  various  conceivable  reasons.  One 
of  them  is  the  notion  that  the  statement  of 
such  data  verges  perhaps  on  trivialit>'.  An- 
other is  that  the  statement  may  offer  a  handle 
for  criticism  or  censure.  In  the  rriatter,  for 
example,  of  the  coefficients  of  friction  just 
mentioned,  the  designer  assumes  that  the  fig- 
ure is  standard  and  well  known  and,  there- 
fore, is  unnecessary  to  specify,  or  he  has  de- 
duced and  used  a  figure  of  the  justification  of 
which  he  is  uncertain  and  which,  therefore,  to 
avoid  criticism,  he  suppresses.  These  may  not 
seem  to  be  forceful  reasons,  but  there  is  no 
doubt  that  they  are  very  often  the  only  rea- 
sons why  certain  classes  of  data  are  omitted 
from  engineers'  descriptions  of  design  and 
construction.  Editors  of  engineering  jour- 
nals have  to  combat  them  frequently  and  often 
unsuccessfully.  Obviously  neither  reason  has 
scientific  justification.  If  the  constants  or 
formula  employed  are  standard  the  statement 
of  this  fact  establishes  the  validity-  of  the  de- 
sign and  iriakes  the  information  given  precise 
and  complete.  If  these  factors  are  not  stand- 
ard then  both  they  and  their  derivation  should 
be  stated  so  that  the  science  of  design  may  be 
advanced  by  proof  of  their  correctness  if  they 
are  correct  or  by  demonstration  of  their  error 
if  they  are  erroneous. 

It  is  most  likely  to  be  the  novice  in  the  pro- 
fession who  is  most  influenced  by  the  reasons 
just  cited.  The  e.xperienced  enquirer  fails  in 
detail  explanation  for  another  reason.  By 
his  experience  he  is  familiar  with  many  means 
?nd  methods  and  they  have  all  become  com- 
monplace to  him.  Therefore,  he  passes  them 
by  as  having  no  interest  as  a  part  of  an  ac- 
count of  an  engineering  work.  It  is  from  the 
e.xperienced  engineer  that  the  editor  receives 
the  most  general  of  the  general  descriptions 
tliat  are  published  in  engineering  journals. 
We  have  no  license,  perhaps,  to  expect  that 
the   old   trained   engineer  shall   in  his   written 
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article  elaborate  the  minutae  of  design  and 
construction,  but  we  may  expect  that  he  shall 
present  broadly  the  design  and  construction 
economics  of  his  problem  and  its  solution.  To 
say  that  "careful  study  of  the  conditions 
showed  the  design  or  construction  adopted  to 
be  the  most  economical  and  efficient  of  sev- 
eral possible  ones"  falls  lamentably  short  of 
completeness.  It  is.  however,  a  wearisome!;? 
familiar  statement  to  editors.  Obviously  if 
the  design  adopted  was  the  most  economical 
the  facts  of  real  importance  to  engineers  are, 
why  was  it  so  and  how  was  this  determined? 

.Another  reason  for  lack  of  essential  data 
in  engineering  articles  is  the  fear  of  giving 
away  some  secret  of  value.  This  feeling  is 
naturally  most  common  among  contractors, 
and  it  is  held  most  strongly  withrespect  to 
costs.  Most  of  our  readers  know  the  stock 
arguments  against  disclosing  cost  data,  and 
we  have  often  exposed  their  fallacy,  there- 
fore, we  shall  not  consider  them  here.  The 
fact  is,  however,  that  this  charletan-like  re- 
luctance to  disclose  secrets  of  the  trade  pre- 
vents many  engineering  articles  from  being 
of  greatest  value,  and  the  editor  nnist  take 
what  he  can  get  and  not  what  he  would  like. 
So  far,  too,  as  cost  data  are  concerned  engi- 
neerin.g  articles  frequently  lack  them  because 
neither  the  engineer  nor  the  contractor  know, 
except  possibly  in  round  total,  what  the  work 
has  cost. 

One  might  easily  continue  listing  reasons 
why  engineering  articles  are  faulty  in  the  re- 
spects mentioned  by  our  correspondent,  but 
sufficient  has  been  said  to  indicate  that  the 
main  reason  is  the  engineer  himself.  The 
engineer  as  a  writer  does  not  write  what 
the  engineer  as  a  reader  most  wants  to  read. 


Institutional    Sewage    Purification 

Plants. 

Works  for  the  purification  of  domestic 
sewage  may-  be  divided,  with  reference  to 
their  application,  into  three  general  classes, 
namely,  residential,  institutional  and  munici- 
pal. The  problems  of  design  and  operation 
of  tlie  first  and  third  classes  have  been  dis- 
cussed thoroughly   in  this  journal  during  the 
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past  year.  In  this  issue  an  article  is  pub- 
lished on  the  design  of  institutional  sewage 
purification  plants.  The  article  was  arranged 
for  in  compliance  with  requests  bj-  readers 
for  information  along  this   line. 

The  general  problem  of  institutional  plant 
design  is  considered,  and  special  reference 
is  made  to  a  specific  installation  in  Ohio.  The 


complete  plans  of  the  plant  selected  as  a 
typical  installation  are  given  in  considerable 
detail.  The  problems  of  operation  are  dis- 
cussed, and  the  desirability  of  simple  operat- 
ing conditions,  and  competent  and  regular 
supervision  of  operation  for  this  class  of 
plants,  is  emphasized  strongly.  Data  on  the 
rate   of   {\o\v   into   plants   at  all   hours   of  the 


day  and  night  are  given.  Da 
variation  in  the  flow  for  the  i'. 
and  the  construction  cost  po 
are  given.  The  study  in  deL'  f 
serve  as  a  guide  to  engineers,  ^adv  ■ 
with  residential  and  municipajplaf,, 
v.-hen  called  upon  to  design  f  ins- 
plant. 


Tests  to  Determine  the  Value  of  Con- 
crete     as      Reinforcement      for 
Structural  Steel  Columns. 

In  reinforced  concrete  building  construction 
columns  form  an  important  element,  and  in 
the  case  of  very  high  or  very  heavily  loaded 
buildings  the  size  of  the  columns  and  the 
space  they  occupy  become  important  consid- 
erations. Various  types  of  reinforced  columns 
are  in  use.  Columns  with  longitudinal  rein- 
forcement and  hooped  columns  are  common. 
During  the  past  few  years  designers  have 
used  structural  steel  columns  encased  in  con- 
crete. Sometimes  the  structural  steel  shapes 
form  a  relatively  small  proportion  of  the 
column  section  and  are  considered  as  rein- 
forcement for  the  concrete.  In  other  designs 
the  amount  of  steel  is  much  larger  and  the 
structural  shapes  w-ill  carry  a  large  proportion 
of  the  load,  so  that  the  column  instead  of  be- 
ing a  reinforced  concrete  column  is  really  a 
steel  column  reinforced  with  the  concrete  in 
which  it  is  embedded.  Such  columns  may  oc- 
cupy less  space  than  the  reinforced  concrete 
column  as  usually  designed. 

Two  points  of  view  seem  to  exist  with  ref- 
erence to  columns  having  a  large  percentage 
of  structural  steel :  (a)  that  the  concrete  sur- 
rounding the  steel  simply  aitords  protection 
from  fire  and  corrosion  and  that  the  addition- 
al strength  afforded  by  the  concrete  is  not 
considerable  in  amount  and  is  not  available 
for  design,  and  (b)  that  if  the  concrete  be 
present  it  must  act  in  unison  with  the  steel 
and  that  its  strengthening  efifect  and  its  effect 
upon  the  permissible  deformation  of  the  col- 
umn should  be  taken  into  account.  The  pres- 
ent building  codes  either  directly  or  through 
the  relation  of  stresses  allowed,  virtually  oc- 
cupy the  first  position  when  the  steel  column 
forms  more  than  8  per  cent  of  the  column  sec- 
tion. 

A  series  of  tests  planned  to  throw  light  on 
the  action  of  columns  formed  of  structural 
steel  shapes  by  filling  the  space  between  the 
shapes  with  concrete  or  encasing  them  in  con- 
crete as  exemplified  in  a  form  of  column  sec- 
tion which  has  been  used  in  reinforced  con- 
crete building  construction,  is  described  in 
Bulletin  Xo,  56  of  the  University  of  Illinois 
Experiment  Station.  The  bulletin  was  pre- 
pared by  A.  N.  Talbot  and  A.  R.  Lord.  The 
results  recorded  in  the  bulletin  will  be  helpful 
in  discussing  the  fundamental  principles  un- 
derlying the  desi.gn  of  such  columns.  A  gen- 
eral description  of  the  columns  tested  and  the 
conclusions  based  on  the  tests  is  given  here- 
with. 

The  investigation  was  planned  with  the 
view  of  securing  information  on  the  follow- 
ing principal  points  for  the  section  and  type 
of  column  tested:  (1)  The  effect  of  length 
and  slenderness  on  the  strength  of  the  plain 
steel  columns;  (2)  the  efifect  of  length  upon 
the  strength  of  similar  columns  made  up  with 
a  C'ire  ',f  concrete;  (.3)  the  effect  of  richness 
ete  in  the  core  filling  upon  the  strength 
'olumn ;  (4)  the  effect  of  adding  an 
cxlerior  coat  around  the  steel  section  upon 
the  strength  of  the  column,  and  the  action  of 
this  coat  under  load;  (o)  the  effect  of  spiral 
hooping  upon  the  strength  and  stress  defor- 
mations of  the  column. 

The  tests  were  planned  in  an  effort  to  ob- 
tain the  most  information  on  these  points 
with  the  32  columns  available  for  the  tests. 
The  results  may  not  be  applicable  to  sections 


or   types   of   columns   which    differ    from    the 
form  used. 

STEEL    COLUMNS    TESTED. 

The  structural  steel  columns  used  were  of 
the  Gray  type  and  were  composed  of  eight 
angles,  3x2V2x5/16  in.,  tied  at  intervals  of  16 
ins.  by  5J^x%  in.  plates,  as  shown  in  Fig.  1. 
This  type  of  column  has  been  used  in  the 
construction  of  reinforced  concrete  buildings 
and  has  proved  very  satisfactory.  The  size  of 
angles,  radii  of  gyration,  dimensions  of  tie 
plates,  slenderness  ratio  of  the  flanges  be- 
tween tie  plates,  radius  of  gyration  of  column 
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—  Note  — 
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Ri  ve  +s ./  'olio meter 


Fig.   1 — Details  of  Test   Columns. 


and  slenderness  ratio  of  columns  give  rela- 
tions which  are  in  many  ways  comparable  to 
column  sections  which  have  been  used  in  re- 
inforced concrete  building  construction. 

The  method  of  fabricating  these  columns 
was  in  no  sense  unusual.  The  ends,  although 
milled,  did  not  present  a  true  bearing  as  they 
were  received  in  the  laboratory.  The  steel 
was  open  hearth  structural  steel.  Tension 
tests  of  l^x-5/16xl8  in.  specimens  cut  from 
an  untested  flange  gave  an  ultimate  strength 
of  62,000  lbs.  per  sq.  in.  and  a  yield  point  of 
39,800  lbs.  per  sq.  in.  The  ultimate  compres- 
sive strength  of  flanges  composed  of  two 
3x25/^x5/16  in.  angles  riveted  back  to  back 
averaged  39,700  lbs.  per  sq.  in.  for  two  speci- 
mens 32  ins.  long,  and  33,200  lbs.  per  sq.  in. 
for  two  specimens  7  ft.  10  ins.  long. 

SECTIONS    OF    COLUMNS    TESTED. 

Ten  steel  columns  were  tested  without  con- 
crete reinforcement ;  these  columns  are  called 
"plain  steel  columns"  in  the  schedule  and  in 
the  discussion.  For  studying  the  effect  of 
concrete    in    connection    with    the    steel,    the 


space  inclosed  within  the  outlifof*' 
tural   shapes,   as   shown  in  F: 
with  concrete.     This  combinat 
shapes  and  concrete  will  be  t- 
type  of  column."     It  was  adof 
cipal    form   of   test   piece  bee: 
lieved  wisest  to  obtain  the  lar 
data  with  the  section  which  . 
be  the   effective  section   in  de 
poses  of  comparison  three  colli 
with  2  ins.  of  concrete  outside   ■ 
Fig.  1.  and  the  action  of  this  • 
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and  concrete  is  here  termed  ' 
type."    The  effect  of  richness  o  o.  :t- 
the  strength  of  the  core  type  as  ■ 
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were  of  Vi-m.  steel  wire  with  .-lith 
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The  percentage  of  the  structui  red 
in  terms  of  the  whole  column  xk  i 
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SUMM.\Ry. 
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may    give    somewhat    different  esil 
tests,  however,  may  be  expected  nrj 
on  the  properties  of  columns  o:iie  s 
eral  tj'pe  within  the  limits  of  okiji 
The  principal  conclusions  foun'H  t 
sion  are  as  follows : 

1.  '^e' maximum  load  carri.lr.l 
steel  columns  is  expressed  bv  tjStrl| 

P  I 

formula,  —  =  36.500  —  loo—,  \SK  i 

A  r 

ratio  of  length  of  column  to  iiBi.'|| 
tion  of  the  section  of  the  steel  Iura 

2.  Earlier  in  the  test  the  <  d  .'6| 
upon  load  carried  at  a  given  uMieij 
was    less    proportionately   tharit  ' 

I 
load,  the  coefficient  of  —  in  the  lit  "1 

r 
only  .55   for   a  imit-deformatio  'i  ' 
27   for  a  unit  deformation  of  *• 
oared  with  155  in  the  equations '' 
load. 

3.  The  load-deformation  <ii:'f ',5 
from  a  straight  line  at  loads  u  " 
maximum.  .  , 

4.  In  the  concreted  columroi  :b^ 
type  the  effect  of  length  up'  i  'V: 
column  was  almost  identical  n 

in  the  tests  of  plain  steel  co!;:  ■ 
words  the  stress  taken  by  the  '  ' 
considered  to  be  nearly  inCf!  ' 
slenderness  ratio  of  the  colut 
limits  of  the  lengths  tested,  , 
taken  by  the  steel  may  be  co  " 
the  same  as  that  taken  by  a  pi?-  • 
of  the  same  slenderness  ratio 
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tests  the  concreted  columns  of 
showed  considerable  toughness, 
e  maximum  load  there  \vas_  no 
-al  deflection.  The  final  failure 
le  generally  occurred  at  or  above 
The  discussion  shows  that  the 
he  columns  was  less  strong  than 
iif  the  cubes  and  less  stiff  than 
11  the  cylinders. 

ess  taken  bv  tlie  concrete  withm 
ithin  the  spiral  is  approximately 
trength  of  concrete  of  the  cylin- 
id  to  two-thirds  of  the  strength 
(>-in.  cubes.  .  ,  , 
lies  of  the  ratio  of  the  modulus 
f  the  steel  column  to  that  of  the 
under  the  assumptions  used  in 
are  much  larger  than  are  com- 
in  reinforced  concrete  design, 
or  use  in  designing  are  suggest- 

for  design  which  seems  rational 
le  the  strength  of  the  steel  col- 
c  of  the  column  formula  for  the 

;1  column  and  then  to  consider 

f  the  core  section  ("without  ref- 
cngth  of  the  column  for  any  or- 
ratio.  say  a  length  of  I-t  diame- 
,1  stress  value  proportional  to 
f  the  plain  concrete,  say  two- 
iibe  strength.  A  suitable  factor 
Id  of  course  be  somewhere  ap- 

est  of  the  fireproofed    type   of 

I  had  a  shell  of  concrete  out- 
the  concrete  shell  remained  in- 
formation was  reached  as  great 
ped  at  the  maximum  load  in 
:•  core  type.     This  integrity  of 

deformations  indicates  that  the 
■  shell  need  not  impose  any  re- 

the  working  stresses  available 
nd  for^the  core  concrete.  Of 
re  good  reasons  for  the  use  of 

like  wire  mesh  or   spiral   for 

II  securely  in  place. 

1  ussion  indicates  that  the  stress 
1  concrete  of  the  shell  is  only 
I  that  carried  by  the  core  con- 
wer  strength  is  not  objection- 
!  shell  is  not  considered  in  de- 
iimn. 

j:n  of  the  spiraled  columns  in- 
\  spiral  has  little  eflfect  up  to  a 
,  d  load  corresponding  to  the 
J  for  an  unspiraled  column.  Be- 
i|the  column  compresses  rapidly 
^e  of  the  spiral  adds  materially 
r  of  the  column.  The  tests  do 
jxact    amount    of    this     added 

ipt  the  large  shortening  neces- 

e  added  strength  due  to  spiral- 

nd  the  general    toughness    of 

H  core  type,  it  w^ould  seen-  that 

nstruction   the   use  of   a   large 

1  liral  reinforcement  in  columns 

sjictural  shapes  and  concrete  is 

i'e.     A    moderate    spiral    may 

le   of    somewhat    higher    unit 

Ci  adds  to  the  toughness  of  the 

ries  a  possible  higher   ultimate 

'will  also  serve  to  tie  the  con- 


V  ;.\GE  STRENGTH  OF  SPECI- 
<i\XD  VALL-ES  OF  n. 

^en  in  pounds  per  square  inch.) 
li'SSive  Strength. 


Crete  of  the  shell  together  securelv  and  pro- 
tect it  from  accident,  but  it  does"  not  seem 
best  to  consider  this  spiral  directly  in  the 
computations  for  strength  of  column.' 

13.  The  columns  tested  possess  the  quali- 
ties of  a  good  structural  member  and  seem 
well  adapted  to  more  general  use  in  building 
construction. 

These  comments  are  made  on  the  assump- 
tion that  the  concrete  is  placed  in  as  w^ork- 
manlike  a  manner  as  is  obtainable  in  the  con- 
struction of  high  grade  work  in  columns  rein- 
forced with  longitudin.-il  rods  or  with  rods 
and  spirals. 


A  Metal  Diaphragm  for  Making  Wa- 

ter-Tight  Joints  in  Concrete. 

Leakage  through  concrete  walls  is  especial- 
ly likely  to  occur  at  construction  or  other 
joints  where  fresh  concrete  has  been  joined 
to  concrete  already  hardened.  One  of  the 
most  successful  experiments  for  avoiding 
such  leaks  is  to  embed  a  sheet  of  metal  across 
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Diaphragm   for   Making   Water  Tight   Joints 
in  Concrete. 


the  joints.  In  the  accompanying  sketch  we 
show  a  special  design  for  such  a  diaphragm. 
.\s  will  be  seen,  the  edges  of  the  plates  arc 
tlangcd  so  as  to  give  it  a  firm  bond  with  the 
concrete.  This  bond  is  further  increased  by 
the  \'-shaped  crimp  along  the  middle  of  the 
plate,  and  this  crimp  also  gives  the  plate 
stiffness  flatwise  and  allows  a  widening  of 
stretch  edgewise  in  case  of  any  opening  apart 
of  the  joining  faces  of  concrete.  The  form 
shown  is  one  only  of  several  forms  made  by 
the  Water-Tight  Cement  Binding  Co.,  261 
Broadwav,  New  York,   X.  Y. 
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Cost  of  Concrete  Caisson  Dock  Foun- 
dations. 

The  following  cost  data  apply  to  the  con- 
struction of  the  open  caisson  foundations  for 
the  Panama  R.  R.  dock  at  Balboa.  A  descrip- 
tion of  the  dock  and  of  the  methods  of  con- 
struction was  published  in  our  issue  of  Jan. 
17,  1912.  The  cost  data  available  at  this  time 
apply  to  the  foundations  only.  Data  for  the 
superstructure  work  will  be  published  in  a 
future  issue. 

The  caissons  consisted  of  sections  of  con- 
crete pipe  8  ft.  in  diameter  and  12  ins.  thick 
sunk  to  60  or  70  ft.  below  sea  level  and 
fill  with  concrete.  The  total  penetration  of 
the  piers  for  which  these  data  are  given, 
amounted  to  902.77  lin.  ft.  The  total  hours  at 
work  were  2107.5.  The  following  are  the 
unit  costs : 

Cu.  Unit 

Excavation    for    piers:  yds.  cost. 

Excavation   by  hand 1.223  $5.3800 

Excavation  by  orange  peel...  2.S46  .6933 

Disposal    of    waste -hOeO  .5d5.t 

Pumping    4.069  .o04S 

Division    expense    4.069  .1977 

Total  excavation 4,069  $3.3621 

Concrete  substructure,   55S  cu.   yds.: 

Forms    $  4.6509 

Cement     4.699s 

Stone    2..SS25 

Sand     627:! 

Large  rock 1535 

Mixing    3.6631 

Placing     2.7623 

Reinforcements    41.2153 

Division  expense   1.549$ 

Total $62.2045 


Cost  of  Removing  Stumps  by  Blasting. 
Two  separate  lots  of  stumps  were  blown 
out  at  London,  Ky..  by  the  .\gricultural  Ex- 
periment Station  of  the  University  of  Ken- 
tuckv  during  1911.  The  first  lot  consisted  of 
102  'stumps  averaging  1(1  ins.  in  diameter. 
Most  of  these  were  dead  oak.  There  were 
only  seven  stumps  which  were  green.  The 
time  rei|uired  for  one  man  to  do  the  work  was 
five  days  or  at  the  rate  of  about  > >  hour  per 
stump.'  Fifty  per  cent  dynamite  was  used  at 
the  rate  of  2.(1  sticks  per' stump,  or  265  sticks 
for  the  102  stumps.    The  costs  follow  ; 

::i;5  sticks  dynamite  at  9  cts '-2?5 

Caps  and  fuse ■     2.3o 

Total   S26-20 

.Average  cost  of  material  per  stump *2r„ 

Cost  of  labor.  5  days ' -^ 

Total  cost  of  102  stumps 33.  lU 

Total  cost  per  stump 0.33 

The  above  work  covered  an  area  of  six 
acres. 

.A  second  lot  of  stumps  was  taken  from 
the  Experiment  Station  farm  and  consisted  of 
nine  green  stumps  and  seven  dead  ones.  The 
average  diameter  of  the  green  stumps  was 
22  ins.  and  the  time  required  was  18^'  hours 
for  two  men.  The  smallest  stump  was  7  ins. 
in  diameter  and  the  largest  48  ins.  The  amount 
of  dvnamitc  used  was  P3  sticks,  or  an  average 
of    •')%    sticks    per    stumji.      The    cost    data 

follows :  .  .  „„ 

Two  men  at  $2.73  per  day,  1S>^  hours $  o.OS 

Dynamite   °i° 

Caps  and  fuse ■     "■°'' 

Total   Sl'iOS 

.\verage  per  stump l-*''-* 

There  were  three  large  stumps  in  this  list, 
however,  which  averaged  45  ins.  in  diameter. 
.•\s  these  required  a  laree  percentage  of  the 
labor  and  dynamite  it  would  be  of  interest  to 
show  what  these  cost  separately.  These  stumps 
were  45.  48  and  43  ins.  in  diameter  and  re- 
quired 21,  25  and  24  sticks  of  dynamite,  re- 
spectively. The  cost  of  the  dynamite  for  these 
was  $6.70.  the  labor  was  $3.'85,  or  a  total  of 
$3..")2  per  stump. 

The  amount  of  dynamite  necessary  to  blow 
stumps  seems  to  vary  directly  with  the  square 
of  the  diameter  or.  in  other  words,  with  the 
area  of  the  stump  section.  The  cost  of  blow- 
ing green  stumps  is  from  two  and  one-half 
t<i  three  times  as  great  as  for  dead  ones. 


Some  Faults  of  Engineering  Articles. 

Sirs:— It  seems  to  me  that  the  tendency  of  the 
contributors  to  engineering  periodicals  is  too 
much  toward  general  descriptions  of  work,  with 
too  little  stress  laid  upon  the  features  which 
make  one  piece  of  work  differ  from  many 
others  of  similar  nature  or  upon  the  feature.5 
which  presented  special  difflculties  and  how 
these  problems  were  overcome.  Of  course,  gen- 
eral descriptions  are  necessary  for  the  proper 
understanding  of  any  problem  and  also  neces- 
sary that  we  may  know  exactly  what  is  being 
done  in  the  engineering  world,  but  at  the  same 
time  the  subject  matter  above  mentioned  should 
not  be  omitted.  By  w^ay  of  illustrating  my 
point,  will  add  that  recently  in  connection  with 
the  design  of  a  reinforced  concrete  conduit  for 
a.  water  power  plant.  I  carefully  searched 
through  all  the  numbers  of  "Engineering  & 
Contracting."  "Engineering  News"  and  "Engi- 
neering Record,"  which  I  had  with  me  in  Cuba, 
in  the  hope  of  finding  some  data  on  the  subject 
of  coefficients  of  friction  in  concrete  pipes.  I 
found  considerable  literature  concerning  pipes 
of  various  descriptions  but  nothing  concerning 
coefficients,  and  I  was  obliged  to  fall  back  on 
text-book  data:  good  data,  to  be  sure,  but  bet- 
ter if  supported  by  actual  tests  of  works  in 
operation.  I  believe  that  an  article  should  state 
what  coefBcients  were  selected  for  the  design; 
if  a  particular  section  was  chosen,  what  were 
the  reasons  which  determined  that  shape  of 
section;  if  any  particular  type  of  machinery 
was  selected,  why;  if  any  particular  difficulties 
were  encountered,  how  were  they  overcome,  etc. 
And  after  any  work  is  completed,  if  possible, 
it  should  be  tested  and  the  results  of  the  test 
compared  carefully  with  the  figures  used  in  the 
design.  These  remarks  apply  not  only  to  hy- 
draulic   designs    but    to    all    classes.      It    is   the 
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mans  train  of  reasoning  thai  lielps  us  younger 
engineers  more  than  do  the  general  descriptions. 
One  gains  little  but  superficial  knowledge 
of  engineering  by  going  to  see  the  completed 
structure  of  any  great  engineering  work. 

1  do  not   mean  to  infer  that   there  are  no  ar- 
ticles   complete    in    every    sense.      Indeed,    there 


ale  nian\'.  liut  perhaps  it  may  I'e  said  that 
among  the  vast  number  of  articles  their  per- 
centage is  small.  I  do  not  have  reference  to 
any  particular  engineering  periodical,  only  en- 
gineering literature  in  general.  I  believe  that 
the  subject  which  I  have  outlined  here  is  the 
aim  of  "Engineering  &  Contracting"  and  that  it 


No 


comes  as  near  to  the  mark  as  atfcf  ,l 
neering  periodicals.  ' ' 

I    thank    you    for    the   opportunl  „, 
ing  my  ideas  on  this  subject.       I    **' 
Very  sincerely, 

Sagua  La  Grande,  Cuba. 


EARTH       AND        ROCK        SECTI 


Methods    and    Costs    of     Constructing 

Two    Rock    Tunnels    Under   the 

Erie  Canal  for  the  Buffalo, 

N.  Y.,  Water  Works. 

Contrilniied    by    C.    11.    Hollingsworth.    tfup^rin- 
itndent   of   Construction. 

(CONCLUDED  FROM    PAGE  i'.)2.) 

The  cost  data  for  the  work  is  given  in  the 
five  tables  following.  This  includes  the  cost  of 
excavating  the  original  section  of  the  Porter 
Avenue  Tunnel,  the  cost  of  widening  that  tun- 
nel to  Its  full  section  as  described,  the  cost  of 
excavation  of  the  Jersey  Street  Tunnel,  the 
cost  of  concreting  both  tunnels  and  the  cost  of 
excavating  the  shafts.     The  data  follow : 

TABLE   I.— COST   OF  EXC.A.VATING  PORTER 
AVE.    TUNNEL,    ORIGIN.\L   SECTION. 
(Progress  21   lin.  ft.  per  21   hours;  and  of  sec- 
tion excavated   l.S7%   sq.   ft.;   cubic  yards  per  24 
hours  146.) 

E.xcavation   per  shift:  Cost. 

1  heading   foreman $     5.00 

5  drill  runners  at  $3 15.00 

5  helpers  at  $2.25 11.25 

1  nipper    2.25 

1  muck  foreman 3  00 

14  muckers  at  $2.00 28.00 

1  bottom  signal  man 2.00 

Total  per  shift $  66.50 

Total  per  24  hours  (three  shifts) $199.50 

Disposal  per  shift: 

1  top  signal  man $     20C 

2  dumpers  at  $1.75 3  50 

2  men  at  dump  at  $1.75 3  5C 

4  teams  at  $6 24.00 

Total  per  shift $  33.O0 

Total  per  24  hours  (three  shifts) $  99.00 

Grand  total $298.50 

Summary. 
^Itsm.  Per  cu.  yd. 

Excavation    $136 

Disposal    68 

Powder  2%  lbs.  per  cu.  yd.  at  14  cts. . . '. '.        39 
Exploders  and  wire 04 

Total   ."^7 

TABLE    IL— COST    OF    WIDENING     PORTER 
AVE.  TUNNEL  PROM  15  FT.  TO  20  FT. 
(Progress    42   lin.    ft.    per  day;    and    excavated 
62^4  sq.  ft.;  cubic  yards  per  24  hours  97.) 

Excavation  per  shift:  Cost. 

1  heading    foreman 3     5. 00 

4  drill  runners  at  $3 12  00 

4  helpers  at  $2.25 9  00 

1  nipper    ^  25 

1  muck    foreman 300 

10  muckers  at  $2 20  00 

1  bottom  signal  man '.'.       2.00 

Total  per  shift $  5:5  25 

Total  per  24  hours   (three  shifts) $159  75 

Disposal  per  shift: 
(Same  as  in  Table  1.) 
Total  per  24  hours  (three  shifts) $  99.00 

Grand  total $258.75 

Summary. 

Item.  Per  cu.  vd. 

Excavation    $164 

Disposal   1  Q-> 

Powder  2  lbs.  at  14  cts .'..'.     '■>$ 

Exploders,  wire,  etc ',     .03 

Total    $2.97 

TABLE  III.— COST  OF  EXCAVATING  JERSEY 
ST.  TUNNEL. 

(Progress  18  lin.  ft.  per  day;  area  excavated 
I8714  sq.  yds.;  cubic  yards  per  24  hours,  121.) 

Excavation   per   day:  Cost 

Same  as  at  Porter  ave..  Table  I $199  50 

Disposal  per  day: 
Same  as  at  Porter  ave..  Table  1 99.00 

Total    .'$298^50 

Summary. 

„It®'"v.  Per  cu,  yd. 

Excavation   ^-ixyo 

Disposal    g9 

3  lbs.  powder  at  14  cts '...'.'.'.'. 4^ 

Exploders,  wire,  etc ]04 

Total    j9  9.'; 

The  cost  of  widening  this  tunnel  from  15  to 
20  ft.   was  $2.97  per  cubic  yard. 


TABLE      IV.— COST      OF      COXCllEl'ING      IX 
TUNNELS. 
(Progress  24  lin.  ft.  per  day;  iiiid  of  section  70 
sq.   ft.;   yardage  62  cu.    \-ds. ) 

Per 
Mixing:  Total,  cu.  yd. 

1  foreman     $     3.00       

<  men  at  $1.75 10.50       

1  mixer  men  at  $2.00 4.00      


Total   per   shift $  17.50 

Total  per  24  hours  (3  shifts) $  52.50 

Placing: 

1  foreman     $  3.00 

1  laborers  at  $2.00 16.00 

2  car  pushers  at  $2.00 4.00 


Total    (one   shift) $  23.00 

Total  per  24  hours   (3  shifts) $  69.00 

Forms: 

Boss    carpenter $     4.00 

8  carpenter  at   $2.80 22.40 

Total    (one  shift  only) $  26.40 

Grand    total $147.90 


$0.S47 


$1,113 


$0,430 
$2.39 


Methods  of  Making  a  220,()  Qy  . 
Blast  in  a  Sandstone  (Jiny 

A    successful    blast   which   hoi^i  f, 
cu.  yds.  of  sandstone  at  QuarryV    '" 
Hercules    Sandstone    Co.,    Teni! 
ton,  was  fired  on  Feb.  17,  1912 
the    quarry,   as   shown   in  Fig.    , 
deep  and  500  ft.  across.     .'\t  th  , 
sitions    shovifn    and    at    a   distaiii 
between  their  centers,  coyote  ho  . 
ing  a   section   of   3y2x4   ft.,  wer  ■ 
driven  at   right   angles  to  the  j>  :i 
the  inajo.r  axis  of  the  deposit.    1  ,■ 
were    of    the    same    section,     1,,^ 
was   driven  in   150  ft.,  and  at  .J 
cross  cuts,  varying  in  length  ki 
259  ft.,  were  driven.     Tunnel  N ! 
ft,   long  and   the   total   of  the  ci; 


Fig.   1,      Plan   Shov\/ing   Tunnels  and    Loa(ding  for  220,000  Cu.  Yd.   Blast,  Hercis ; 

stone   Co,  Quarry.   Ferrino,  Wash. 


TABLE  v.— COST  OF  CONCRETING  IN 
SHAFTS. 

(Progress  12  ft.  per  day;  area  66  sq.  ft.;  yard- 
age 29  cu.  yds.) 

Mixing:  Cost. 

1  foreman    $     3.00 

i  laborers   at    $1.75 10.50 

2  mixer  men  at  $2.00. : 4.00 

Total  one  shift $  17.50 

Total  (two  shifts)  per  day $  35.00 

Placing: 

1  foreman    $     3.00 

8  laborers  at  $2.00 15.00 

Total    (one    shift) $19.00 

Total  (two  shifts)  per  day $  38.00 

Forms: 

Boss   carpenter $     4  00 

8  carpenters  at  $2.80 22.40 

On«  shift  onlv $  26.40 

Grand    total $  99. 40 

Total  per  cu.  yd $     3.43 

Summer  School  of  Engineering. — .An- 
nouncement is  made  of  the  twelfth  annual  six- 
weeks'  summer  school  of  the  College  of  En- 
gineering of  the  University  of  Wisconsin, 
which  opens  on  June  24,  1912.  Courses  of  in- 
struction and  laboratory  practice  are  offered  in 
electrical,  hydraulic,  steam  and  gas  engineer- 
ing, mechanical  drawing,  applied  mechanics, 
testing  of  materials,  machine  design,  shopwork 
and  surveying,  in  addition  to  which  subjects 
may  be  taken  in  the  college  of  letters  and 
science.  A  bulletin  may  be  secured  from  F.  E. 
Turneaure,  University  of  Wisconsin,  Madison, 
Wis. 


350  ft.     The  total  length  of  tin  !■ 
was  945.....ft.    The   driving  began    . 
1911,  and  was  completed  Feb.  Id'! 
nel  No.  2  was  1%   ft.  higher  ,it ; 
than    No.    1.     The    latter   follow  1 
ding    plane    of    slate    to   the  eii  « 
former    left    it    at    the   50-ft.  h<  .1 
tinned  the  balance  of  the  dislam  I'; 
the    sandstone.      The    presence    i 
bed  to  the  end  of  No.  I,  no  dot  at   • 
in    a    large    measure   for  the  m  »  •'. 
disturbance    of   the    rock  on  theJBtjf 
ing   side   of   the   quarry.     The  is  ^^'■ 
tunnel  were  completed  at  pradic  1  " 
level. 

In  driving  the  cross  cuts  spe  ''■'■■ 
was   given  the  presence  of  joi(it:S 
tered   and   they  were  avoided  inw 

Pmvder  Charges.— '^he  total  po"  ■' 
consisted  of  1,724  kegs,  or  4:),10k  ■ 
Font's  black  blasting  powder  ai  ;.  ' 
of  "Hercules"  60  per  cent  nitrogi;™  ' 
mite.  The  exact  quantities  of  t  ^  '' 
charged  at  the  ends  of  the  di  a  , 
cuts  are  given  on  the  sketch.  T*-; 
shown  by  the  figures  given,  the  <*■• 
pied  by  each  charge. 

In  arranging  the  charges,  ihe«'> 
der  was  left  in  the  original  P-^';'' 
bung  of  every  fifth  keg  being  l^W. 
kegs  were  laid  and  packed  m  pi|'»^,j^ 
some  placed  upright  and  some  on  •  ^^ 
the   center   of   each   charge  of  01" " 
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•cuics."  the  equivaleiil  of  1 
,  50  lbs.  of  the  former,  was 
this  the   wiring   connections 

insisted,  t^rst  of  of  13  bags 
aid  up  against  the  kegs  of 
,ck  was  shoveled  in  until 
s  filled  to  within  G  ft.  of 
The  third  feature  of  the 
placing  and  wedging  of  the 
is  connection  it  should  be 
-OSS  cuts  in  every  instance 
pposite  directions  from  the 
e  drifts.  From  where  the 
-in.  ties  were  taken  and  cut 
5  to  lay  at  right  angles  to 
the  cross  cut.  These  short 
se  and  completed  the  (ill  of 
iving  just  enough  distance 
isite  openings  of  the  cross 
c  use  of  fuil  length  ties  to 
he  muck  tamping  in  each 
t  up  to  the  cross  cuts,  the 
layers  at  right  angles  to  the 


one  Du  Point's  Xo.  4  "inisl;  down  reliables," 
good  for  45  exploders  ;in.l  consisted  of  a 
magneto  with  rack  bar.  In  making  the  test 
a  special  rheostat  designed  with  variable  re- 
sistance from  5  to  60  exploders  was  used  up 
to  its  limit  with  exploders  attached.  Next  the 
lead  wires  and  battery  were  carried  out  into 
an  open  field  on  a  line  at  right  angles  to  the 
face  of  the  quarry  and  tlie  b.utery  established 
at  approximately    1,200   ft.   distant. 

Taking  220,000  cu.  yds.  as  the  estimated 
amount  of  the  rock  disturbed  by  the  blast, 
figuring  the  stone  at  IfiO  lbs.  to  the  cu.  ft., 
this  tonnage  of  rock  amounts  to  47.5,200. 
The  powder  charge  was  43,100  lbs.,  an  equiva- 
lent to  a  trifle  more  than  11  tons  of  rock  to 
1  lb.  of  powder.  The  powder  ratio  to  cubic 
yards  is  1  lb.  to  a  little  more  than  4.1  yards, 
or.  in  round  numbers,  %  lb.  to  the  yard. 
This  was  a  lighter  charge  than  the  powder 
manufacturers  recommended,  and  therefore 
the  results  were  doubly  pleasing  to  the  quarry 
operators. 

In   the   prosecution   of   the   work   tliree    No. 


Muck  Car  Used  in  Driving  the  Laramie 
Tunnel. 

The  accompanying  plans  show  the  design  of 
the  muck  cars  used  for  the  construction  of 
the  Laramie-Poudre  tunnel.  A  description  of 
the  work  appeared  in  our  issue  of  April  10, 
1912.  The  plans  of  the  car  as  shown  are 
given  in  a  paper  by  D.  W.  Brunton  on  the 
tunnel  construction,  published  in  the  April 
Bulletin  of  the  .American  Institute  of  Mining 
Hngineers. 

In  order  to  obtain,  on  completion  of  the 
tunnel,  as  much  salvage  as  possible  from  the 
sale  of  machir(ery  and  tools,  everything  pur- 
chased was  of  the  very  best  quality,  and 
wherever  possible  standard  patterns  and  sizes 
were  ordered.  For  this  reason  the  tunnel  cars 
shown  were  of  the  standard  mining  type,  fitted 
with  brakes  and  equipped  with  turntables  per- 
mitting either  side  or  end  dumping.  The 
wheels  were  of  the  well  known  Cowenhoven 
tunnel  pattern,  with  closed  hub  ends.  These 
wheels  are  lubricated  by  filling  the  hub  recess 


Details  of  Muck  Car  for   Laramie-Poudre  Tunnel. 


ind  the  ends  of  each  layer 
;iist  the  short  ties  in  the  cut. 
;  tamped  from  the  last  cross 
1  iths  with  muck,  excepting 
lortland  cement  which  were 
ohe  job  with  a  timbering  of 
;  itrance. 

1  the  powder  under  Mr.  R. 
hE.  I.  Du  Pont  de  Nemours 
ip  in  the  morning  of  Feb. 
lied  at  5:50  a.  m.,  Feb.  IT. 
Miours  each  were  worked. 
icile  system  of  wiring  was 
ri  and  the  circuits  were  made 
si'g  through  No.  6  "Victor" 
:r|  There  were  14  charges 
in  each,  14  to  a  circuit,  or 
-.'xploder  carried  30  ft.  of 
'  1  contained  15.32  grains 
If)'.  The  resistance  of 
e  ohms. 

circuits    were    laid    to- 

lugh  made  of  a  2%,x4- 

with  a  groove  1%   ins. 

.ics   were    placed    in    this 

•rd)rotected  by  a  batten   laid 

n«;d  to  the  scantling. 

'^    wires    connections    were 

rproofed.    20-gage    copper 

rried  to  the  mouth  of  the 

ctjiections    were    made    with 

e  unning  out  to  the  battery. 

:re   tested    by     a     galvan- 

"'*  complete    the    next    step 
the    batterv.      This    was 


D24  and  four  U24  IngersoU-Rand  hand  drills. 
one  No.  20  Sullivan  hand  drill  and  one  Hard- 
sogg  wonder  drill  (No.  20D),  were  used. 
The  hand  drills  were  really  the  only  ones  that 
could  be  worked  to  an  advantage  in  the  coyote 
holes.  These  drills  were  furnished  air  from 
a    NT-1    IngersoU-Rand   compressor. 

A  20-in.  track  with  26-lb.  rails  followed  the 
work  under  ground.  Special  cars  with  a  low 
body,  having  a  capacity  for  10  cu.  ft.,  were 
made  by  the  Hercules  company  and  used  in 
transporting   waste. 

The  stone  is  now  being  shipped  to  the 
Grays  Harbor  jetty  under  construction  by 
the  Government  and  under  direct  charge  of 
Major  James  B.  Cavanaugh,  U.  S.  A.  The 
Government  has  contracted  for  375,000  cu. 
yds.  of  the  rock,  with  an  additional  contin- 
gent of  20  per  cent.  The  value  of  the  original 
contract   is  $750,000. 

The  blast  was  planned  by  Messrs.  H.  P. 
Scheel'and  Wm.  Mc.^rthur,  officials  of  the 
Hercules  Sandstone  Co.  We  are  indebted  to 
Mr.  Scheel  for  the  information  given  above. 


Summer  School. 

The  University  of  Missouri  School  of 
Mines  and  Metallurgy  at  Rolla,  Mo.,  an- 
nounces the  summer  school  session  from 
June  ^  to  July  l^.  1912.  Courses  are  of- 
fered in  tire  assaying,  qualitative  and  quan- 
titative chemical  analysis,  metallurgy  lab- 
oratory, cyaniding  and  cyaniding  labora- 
tory. Additional  information  may  be  had 
from  L.  E.  Young,  Director. 


with  non-fluid  oil,  forced  in  from  a  "giin" 
through  an  opening  closed  by  a  0.25  in.  pipe 
plug. 

As  the  system  of  car  handUng  in  the  tunnel 
headings  necessitated  throwing  all  of  the  cars 
over  on  their  sides  once,  and  nine-tenths  of 
them  twice,  on  each  trip,  the  connections  be- 
tween the  trucks  and  bodies  of  the  cars  were 
carefully  planned  and  made  unusually  strong. 
The  turntables  were  fitted  w'ith  two  concen- 
tric rings,  and  the  locking  mechanism  for  se- 
curing the  bodies  to  the  trucks  was  so  de- 
signed that  when  the  releasing  lever  was  fast- 
ened in  place  the  cars  were  as  rigid  as  if  the 
bodies  were  riveted  to  the  axles. 


Data     on     Underground     DrilHng     in 
Alaska. 

The  following  data  give  the  result  of  opera- 
tion and  cost  of  drilling  in  the  Alaska  Tread- 
well  mine,  as  derived  from  a  report  of  the 
company  and  published  in  the  "'Engineering 
and  Mining  Journal."  The  data  given  are 
for  the  fiscal  vears  ending  Mav  1-5.  1907,  and 
1911. 

1907.  1911. 

Footage  drilled  during  vear 920,545 

Tonnage  broken 1.021,765 

Footage  drilled  per  ton  broken    ....  0.90 

..Average     machine     shifts     per 

day.    in  ore 36. OS  39. 2S 

Average     machine     shifts     per 

day.   in  waste 0.71  4.59 

.A-verage      machine      shift      per 

day.   total 36.79  43.87 

.\verage    tons    broken    per   ma- 
chine shift 34.21  32.74 
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Average     footage      drilled      per 

machine    shift 36.16  29.42 

Cost  per  machine  shift: 

Labor    *  6.91  J6.SC 

Explosives ^-O'  -■ '^ 

Supplies,   power,    repairs,   etc...     -I.I^  *•"- 

Total    $H.09  $13.05 

Rate  of  drilling   per  machine 

shift,  feet:  „„  „     „.  „ 

Sloping   27.S  -34.3 

Station   cutting ■>i-^  -4^» 

Drifting':: 2S.3  -42.7 

Tonnage  brol<en  per  machine 
shift : 


Fig.    1.     Section      of      Construction      Shaft. 

Rondout   Pressure   Tunnel,  Catskill 

Aqueduct. 

Sloping   32.49-45.59 

Station    cutting 4.2S-2S.32 

Raising   4.02-10.70 

Drifting    4. 88-15. 23 

The  slopes  in  this  mine  are  from  50  to  60 
ft.  wide,  which  probably  accounts  for  the 
high  tonnage  broken  per  foot  of  hole  drilled. 
\n  average  of  1  ton  was  broken  for  1.07  ft. 
of  hole  drilled.  During  the  year  1911  no 
work  was  done  in  the  opencut.  The  records 
for  1!W7  show  that  an  average  of  72.2  tons 
was  broken  and  44.31  ft.  drilled  per  machine 
shift  in  the  opencuts.  Machine  drillers  are 
paid  $3..50  and  helpers  $3.2-5  per  day.  During 
the  year  1907  machine  drillers  working  in 
the  opencuts  were  paid  $4.-50  per  day.  The 
rock  is  of   medium   hardness. 


Methods  of  Shaft  Excavation  in  Earth 

at  the  Rondout  Pressure  Tunnel  of 

the  Catskill  Aqueduct. 

The  most  difficult  of  construction  of  the 
several  tunnels  comprising  parts  of  the  Cats- 
kill  Aqueduct  is  generally  agreed  to  be  the 
Rondout  tunnel  because  of  its  location  in 
water  bearing  rock.  This  tunnel  is  4%  miles 
long,  and  is  being  driven  from  eight  shafts. 
The  work  comprises,  therefore,  shafts  sink- 
ing in  both  earth  and  rock  and  tunneling  in 
rock.  We  describe  here  from  a  paper  by  Mr. 
Lazarus  White,  Division  Engineer,  before  the 
Society  of  Municipal  Engineers  of  New  York, 
the  methods  of  work  adopted  in  sinking  shafts 
through  earth.  A  second  article  will  describe 
the  shaft  work  in  rock  and  a  final  article  will 
describe  the  tunneling  proper. 

The  overburden  at  the  shafts  varied  from 
a  few  feet  to  83  ft.  In  all  but  three  places 
it  was  a  stiff  boulder  clay  or  hardpan.  .A.ll 
the  construction  shafts  but  one  were  sunk  with 
the  aid  of  ordinary  timbering  sets  and  lagging 
of  the  general  type  shown  by  Fig.  1.  At  three 
shafts,  circular  concrete  caissons  were  sunk 
to  rock ;  at  Shafts  No.  1  and  No.  5  as  perma- 
nent shaft  lining  and  at  Shaft  No.  2.  because 
it  was  found  impossible  to  get  the  timbering 
down. 

METHODS    .^T    SH.\FT    NO.    1. 

.Shaft  No.  1  could  have  been  easily  sunk  to 
rock  with  timbering,  but  as  the  specifications 
called  for  all  timbering  to  be  removed  to  the 
level  of  ground  water  before  placing  a  perma- 
nent lining,  it  was  decided  to  use  an  open  con- 
crete caisson.  To  the  depth  of  the  siphon 
chamber,  ordinary  timbering  was  used,  as  this 
could  readily  be  removed.  Twenty-three  feet 
below  ground  a  steel  riveted  shoe  was  placed 
and  concrete  forms  placed  over  it.  At  first 
by  means  of  these  forms,  2-5  ft.  of  caisson  was 
cast.  Then  the  center  was  excavated  with 
pick  and  shovel  and  earth  removed  with  a 
derrick.  Gradually  the  caisson  sank  and  new 
sections  were  added  on  top.     At  the  beginning 


it  sank  plumb,  but  after  a  dciith  of  26  ft.  it 
started  to  lean.  This  was  partly  remedied  by 
dit'ging  under  the  high  side  ni(.)re  than  under 
the  other.  No  particular  difficulty  was  met 
until  a  depth  of  34  ft.  was  reached,  when  the 
friction  on  the  sides  became  so  great  that  the 
enormous  weight  of  the  caisson  was  insufti- 
cient  to  overcome  it  even  though  the  cutting 
edges  were  undermined.  The  contractor  was 
forbidden  to  soften  up  the  sides  with  water  or 
air,  as  proposed,  for  it  was  feared  that  this 
would  cause  settlement  of  the  surface,  upon 
which  a  heavy  siphon  chamber  was  to  be 
founded.  A  moderate  amount  of  water  was 
allowed  to  be  placed  throitgh  grout  holes  m 
the  concrete  caisson,  but  finally  it  was  neces- 
sary to  load  down  the  caisson  with  a  box  con- 
taining about  250  tons  of  earth. 

Nevertheless,  a  depth  of  03  ft.  was  reached, 
as  originally  planned,  but  it  was  found  that 
ledge  was  even  deeper,  the  indicated  rock  be- 
ing" a  flat  boulder.  As  the  material  was  a  re- 
markable stiff,  dry  and  uniform  boulder  clay, 
the  earth  below  the  caisson  was  excavated  to 
the  required  shape  20  ft.  to  rock.  An  inside 
form  was  placed  and  concrete  deposited  be- 
tween it  and  earth.  This  practically  founded 
the  caisson  on  rock.  Through  grout  holes  on 
the  sides,  the  space  between  the  caisson  and 
the  earth  was  grouted.  It  is  not  believed  that 
any  settlement"  of  the  earth  surrounding  the 
caisson  occurred. 

As  the  material  penetrated  was  absolutely 
uniform,  dry,  and  stiff  boulder  clay,  a  less 
expensive  method  might  have  been  used.  It 
was  almost  too  much  to  expect,  however,  that 
such  favorable  conditions  could  exist,  as  in 
such  material  sand  and  clay  streaks  often 
occur,  and  are  very  hard  to  detect  in  borings. 
The  enormous  friction  that  opposes  the  sink- 
ing of  the  concrete  caisson  in  stiff  ground,  is 
especiallv  to  be  noted.  This  may  develop  at 
the  top  of  the  caisson  in  such  a  manner  as  to 
leave  practically  all  its  weight  suspended  from 
one  of  the  upper  joints.  This  makes  it  nec- 
essary to  have  the  successive  sections  well 
tied  together  bv  vertical  rods.  Such  ties  were 
placed  at  Shaft  No.  1,  but  the  neglect  of 
this  precaution  at  Shaft  No.  5  led  to  almost 
disastrous  results.  It  would  appear  from  the 
experience  of  Shaft  No.  1  that  an  open  con- 
crete caisson  can  hardly  be  sunk  more  than 
50  or  60  ft.  through  stiff  material  with  exces- 
sive friction  on  the  sides.  That  is,  when 
gravity  alone  is  relied  upon  and  it  is  not  allow- 
able to  soften  up  ihe  sides. 

METHODS   AT    SHAFT    NO.    2. 

At  ,Shaft  No.  2,  the  method  of  Shaft  No. 
1  was'  tried,  but  as  thi's  was  only  to  be  a  con- 
struction shaft  no  restrictions  were  placed  by 
the  engineers,  provided  certain  size  cageways 
could  be  secured.  The  material  to  be  pene- 
trated is  supposed  to  have  been  deposited  in 
the  bottom  of  a  glacial  lake  formed  by  the 
damming  up  of  an  old  stream  by  the  advancing 
ice.  This  material  is  a  very  fine  sand  and 
clay,  such  as  is  carried  by  streams  under 
glaciers  and  known  as  glacial  milk.  Near  the 
bottom,  the  material  which  may  properly  be 
called  quicksand  has  large  limestone  boulders 
deposited  in  it.  This  gives  a  rare  combination 
of  very  fine  and  soft  material  with  large 
boulders.  The  boulders,  if  we  allow  ourselves 
to  speculate,  may  have  been  carried  out  into 
the  lake  by  ice  and  dropped  into  its  soft  bot- 
tom. 

An  attempt  was  made  to  get  down  with 
ordinary  wooden  sheeting  and  bracing,  but 
only  a  very  few  feet  could  be  penetrated. 
Next,  a  few  feet  below  the  surface,  a  steel 
shoe  was  built  .in  place  and  sections  of  con- 
crete built  on  it.  The  material  proved  hard 
to  dig.  It  was  difficult  for  a  man  to  stand 
in  it  and  excavate  with  a  shovel,  so  it  proved 
necessary  to  shovel  from  floating  boards.  The 
caisson  sank,  how-ever,' very  nicely  and  evenly, 
care  being  taken  not  to  dig  below  the  shoe. 
A  feeling  of  confidence  was  given  by  this,  and 
when  the  material  was  supposedly  better,  the 
shoe  was  undermined,  being  then  19  ft.  below 
the  surface  of  the  ground.  Suddenly  the  cais- 
son started  to  drop  and  then  appeared  to 
take  a  plunge  out  of  sight.  Several  men 
working  on  the  bottom  felt  themselves  raised 
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ping  7y2  ft.  in  35  seconds,  stolj 
top  of  the  concrete  level  with 
material.  Had  it  sunk  a  few  i 
would  have  filled  up.  The  cah- 
time  in  a  very  fine,  sandy  mater 
saturated  with  water,  but  allnv 
to  flow  through  it.  It  would  : 
flat  slope  on  being  dumped,  alt 
to   100  horizontal. 

After    waiting    a    few    days,!,.  .. 
gripped  the  sides  of  the  caissni. 
a   pile,   and   new   sections  wen 
sinking  was  resumed.    The  cutt 
not  be  reached  until  the  boulder 
torn  were  struck,  because  the  le 
material  in  the  caisson  always  r 
feet    above    the    cutting   edge, 
great  deal   of  material  flowed 
ting  edge  from  without  and  Inr 
took  place.     In  addition,  the  c;i! 
wobble   and   appeared  to  float 
ooze  like  a  huge  cork,  althousli 
dreds    of    tons.    The   derrick  ; 
had  to  be  moved  back  to  reae!: 

When  the  boulders  in  the  su! 
struck,    the    caisson   was  sever, 
plumb    and    sinking    was  very 
boulders   were  blasted  away,  :v 
erected  on  top  of  the  caisson  a- 
great  quantities  of  earth  to  ris;., 
tion,  to  facilitate  sinking,  conipitJ,,, 
blown    through    grout   pipes  in  f    ... 
shell.     This  helped  very  much 
escape  in  little  craters,  in  son;- 
feet  away  from  the  caisson.    F, 
reached   and   the  caisson  was 
plumb  and  its  center  of  gravii 
from   its   original   position.    At 
several   feet  out  of  plumb  in  H 
tions. 

Considering     the     ground    p 
method  was  about  the  only  one  : 
used    with    much    promise  of  sis  \ 
a    little    cutting    of    the    caiss"' ■ 
obtained    for   the   cages,  and  i' 
served  its  purpose  admirably  n 
ing  out  all  water,  etc.    It  wouM 
was    rather   risky  to   leave  a  < 
description   entirely   open.     .'\ 
ft.  from  the  cutting  edge  won' 
with    openings    in    which   air  In 
placed  if  necessary  to  use  comp-p 


Methods  at  Shaft  No.  5.-^^i 
terial  here  was  found  by  horings 
50  ft.  in  depth.  At  first,  the  Iwi 
ported  sand  and  gravel,  and  =. 
served  in  bottles  were  certaml.v  c 
rial.  As  the  rock  surface  here  is 
below  the  adjacent  surface  of  Ko 
it  appeared  to  be  a  serious  mat 
rock.  It  was  known,  however,  tn< 
pies  are  prone,  when  penetraun 
terial,  to  wash  away  the  clay,  i< 
siduum  of  sand  and  gravel.  AJ 
to  a  depth  of  15  ft.  showed  a  conil 
composed  of  clay,  sand,  gravel  a 
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jlit  that  this  material  cxtend- 
S'evertheless,  it  was  advisable 
lardpan  often  contains  water- 
sand  and  gravel  which  would 
liguish  in  the  borings.  The 
icer  proposed  to  sink  a  drop 
t  is,  an  open  concrete  caisson, 
le  clear  and  2  ft.  thick,  rein- 
id  by  horizontal  bars.  The 
this  shaft  were  very  rigid, 
to  sink  the  shaft  nearly 
of  the  discharge  pipes,  etc., 
,ystem.  .Also  that  no  ground 
no  settlement  of  the  surface 
the  necessity  of  founding  a 
miber  on  the  earth  at  the  top 
leing  very  expensive  or  im- 
ry  this  foundation  down  to 

;ave  assurances  tliat  the  dis- 
is  type  of  shaft  would  be 
aisson  could  be  sunk  plumb 
tlement  of  the  surrounding 
■)  be  kept  plumb  by  wooden 
the  open  timbered  portion, 
cient  rods  were  to  be  placed 
If  the  weight  of  the  caisson 

mce,  the  contractor  was  al- 
A  very  strong   steel  shoe 

the  bottom  of  the  timbered 

12  ft.  below  the  original 
IS  shoe  was  tied  to  the  con- 
eel  bars,  .'\bout  20  ft.  of 
placed  above  the  shoe,  using 
id  exterior  forms.  Timber 
I  outside  of  the  caisson  and 
■s  of   the   timbered   portion 

edge.     The  sinking  contin- 

ten  days  until  a  depth  of 
.  at  which  time  the  caisson 
n  a  very  hard,  dry  hardpan 

this  point,  the  friction  be- 
lt  it   ceased    to    sink,    even 

edge  was  entirely  under- 
me,  the  caisson  was  3  ins. 

outside  of  the  caisson  was 
ter  and  rakers  were  placed 
It  was  then  lowered  a  little 
lip  until   it   was    only    1    in. 

\:n    struck    very    stubbornly 

I),   even   when    loaded    with 

iind  with  its  sides  lubricated 

5oded.     Before   flooding,  a 

1  the  center  in  an  effort  to 

iiut  20  ft.  below  the  cutting 

!ders  was  struck  and  above 

jf  stratified   clay.     In  their 

!wn,  the  contractors  under- 

i:dge  several  feet,  and  took 

I  ial  in  the  center.     In  des- 

'hout     permission,     several 

I  were  set  off  in  the  water 

I    to   fill   the   interior   after 

'  the  cutting   edge   w-as    se- 

jthe  contractors'  delight,  the 

ft.  in  a  very   short   time. 

'k  after   the   caisson    first 

ion  must  have  strained  the 

because  the  following  day, 

is  going  smoothlv,  it  broke 

:,;  edge   burying   itself   2Vz 

ipelow.    Upon  examination, 

'lich  parted   company  were 

ijy  in   line,  the   upper   part 

jboulder  clay  and  refusing 

^   part.     It  was  also  found 

ersight  only   one-third  of 

yr   of    vertical    rods    were 

iumber    specified     for    the 

1,  used.     The    two    sections 

together   by    cables;    holes 

tiipper  and  lower  portions ; 

inserted,  and  the  gap,  whicli 

ft.,  was  concreted.    While 

oft,   the    upper    part    was 

rods  along  the  sides,  and 

>wer  portion.     It  appeared 

"  boulders,  wedged  against 

f  concrete,  bound   it   fast. 

oeing  free  and  practically 

I  whole  weight  on  a  weak 
ickly  into  the  clay  below. 
le  two  nortions  were  re- 


united, rock  was  reached  at  a  deptli  of  -50  ft., 
the  caisson  then  being  unly  IV2  in.  out  of 
plumb. 

LESSONS    FROM    EXPERIENCK    WITH    THE    CAISSON 

METHOIi. 

T  he  lessons  to  be  learned  from  the  exp»^ri- 
ence  at  Shafts  No.  1,  No.  2  and  No.  5  are  as 
follows : 

(1)  Drop  shafts  or  open  caissons  are  only 
good  in  stiff  materials  or  even  in  soft  mate- 
rials for  about  oO  ft.,  although  by  telescoping 
greater  depths  can   be  reached. 

(2)  Caissons  should  be  very  strongly  tied 
together  vertically,  each  joint  being  strong 
enough  to  carry  the  whole  weight  of  the  part 
below. 

(3)  Caissons  should  be  started  plumt)  and 
guided  well  for  the  first  1-5  or  20  ft. 

(4)  In  very  soft  ground,  a  deck  should  be 
provided  a  few  feet  above  the  cutting  edge,  so 
that  it  can  be  turned  into  an  air  chamber  and 
a  moderate  pressure  of  compressed  air  used. 

(ij)  A  good  strong  cutting  edge,  securely 
tied  to  the  concrete  above,  is  a  great  advan- 
tage. 

(d)  Caissons  require  great  watchfulness  and 
care  in  sinking,  but  once  down,  are  admirable 
tops  of  shafts  in  any  material,  and  wlicn  simk 
without  mishap  are  neither  expensive  nor 
slow. 

METHODS   AT   SHAFTS    NOS.   3,   4.    (i,    7    AND  8. 

Shafts  No.  3  and  No.  4  had  to  go  only  a 
few  feet  to  reach  ledge  rock  and  ordinary 
timbering  sufficed.  The  grit  Ie<lge  at  Shaft 
No.  6  was  found  to  be  covered  by  27  ft.  of 
drift.  This  was  readily  penetrated  in  the  or- 
dinary way  with  timbering. 

Shaft  No.  7  was  situated  in  springy  ground 
at  the  foot  of  a  steep  slope  at  tlic  base  of  the 
Shawangunk  Mountains.  About  3.5  ft.  of 
drift  had  to  be  penetrated,  and  when  only  12 
ft.  down,  soft  clay  was  struck  which  caused 
settlement  of  the  timbers.  /Vfter  a  great  deal 
of  trouble,  rock  was  reached,  but  a  new  set 
of  timbers  had  to  be  placed  inside  the  old  for 
security. 

The  uptake  shaft.  No.  8,  is  to  be  surmount- 
ed by  a  large  siphon  chamber,  whose  founda- 
tions were  planned  to  be  carried  down  to 
ledge  rock.  The  contractor,  therefore,  chose 
to  sink  the  opening  for  the  shaft  through  43 
ft.  of  drift  large  enough  to  include  a  portion 
of  the  chamber.  The  situation  of  the  shaft 
appeared  to  offer  difficulties,  as  it  was  started 
in  the  center  of  a  small  swamp.  The  shaft 
was  started  about  30  by  30  and  timbered  in 
the  ordinary  way,  after  a  few  feet  of  wet 
ground,  hard  clay  and  boulders  were  encoun- 
tered. This  gave  opportunity  to  place  and 
drive  sheeting.  At  a  depth  of  about  20  ft., 
soft  ground  was  struck,  causing  considerable 
settlement  of  the  sheeting,  wales,  etc.,  par- 
ticularly in  one  corner.  For  a  time  it  looked 
as  if  the  whole  framework  would  be  wrecked. 
However,  a  new  and  more  skillful  superin- 
tendent was  placed  in  charge,  who  built  a 
stout  horizontal  frame  on  the  bottom  of  the 
shaft,  with  its  sides  about  2  ft.  from  the  sides 
of  the  shaft.  This  frame  followed  the  ex- 
cavation down,  and  from  it  small  braces  were 
run  to  support  the  bottom  of  the  sheeting  and 
keep  it  from  coming  in.  In  addition,  long 
sheeting  was  given  up  and  short  planks,  about 
6  ft.  long,  were  driven  ahead  as  poling  boards, 
in  the  same  manner  that  they  are  used  in  earth 
tunnels.  Using  great  care  and  caution,  rock 
was  finally  uncovered  at  43  ft.  about  six  weeks 
after  sinking  began. 


Method   and   Cost   of   Solidifying   Fis- 
sured Rock  by  Grouting;  Estacada 
Dam,  Oregon. 

Solidifying  a  fissured  rock  by  the  injection 
of  cement  grout  which  fills  the  cavities  and 
hardens,  has  recently  in  several  instances  made 
successful  shaft  sinking  and  foundation  con- 
struction possible.  In  our  issue  of  Jan.  24, 
1912,  we  described  the  methods  employed  in 
grouting  fissured  and  chambered  ledge  rock 
for  a  lock  foundation.  A  similar  task  of 
grouting  fissured  rock  for  the  foundation  of 
a  concrete  dam  built  at  Estacada,  Ore.,  for  lihe 
Portland  Light  &  Power  Co.,  is  described  in 


a  paper  presented  to  the  National  .Association 
of  Cement  Users  by  Mr.  Herman  V.  Schreiber, 
of  the  firm  of  Sellers  &  Rippcy,  consulting 
engineers,  Philadelphia,  Pa.  The  dam  built 
was  of  the  .-Vmbursen  type.  The  following 
relates  to  the  foundation  grouting  alone : 

The  general  idea  provided  for  drilling  a 
double  line  of  holes  of  an  average  depth  of, 
say,  .50  ft.  under  the  heel  of  the  dam  across 
the  entire  valley  to  and  under  the  shore  abut- 
ments and  the  subsequent  forcing  into  each 
of  these  holes  of  grout  of  such  consistency 
as  to  percolate  through  the  entire  substruc- 
ture and  so  permeate  it  as  to  solidify  it 
throughout  the  length  of  the  superstructure, 
thus  making  the  foundations  absolutely  solid 
and  the  equivalent  of  a  deep  cut-off  wall. 

It  was  recognized  that  experiments  would 
be  necessary  to  determine  the  proper  spacing 
of  the  grout  holes  and  their  depth,  which 
wotdd  ensure  sufficient  diffusion  of  the  grout 
through  the  varying  material  encountered  to 
create  a  continuous  itnpermeable  barrier  to 
prevent'  seepage  of  water  from  the  reservoir 
under  the  hydrostatic  head  which  would  be 
created  by  the  dam. 

.After  drilling  tlie  double  line  of  holes,  the 
program  contemplated  the  test  of  each  hole 
with  water  pressure,  a  record  being  kept  of 
the  quantity  escaping  and  the  pressure  applied 
to  each  hole.  Upon  the  completion  of  the 
tests,  the  cement  grout  was  to  be  pumped  into 
the  holes  under  pressure  and  after  allowing 
time  for  hardening,  a  third  line  of  holes  was 
to  be  drilled  midway  between  the  first  two 
or  outer  lines  and  tested  with  water  pressure. 
The  idea  was  that  if  water  pressure  be  ap- 
plied to  the  center  holes  at  or  slightly  above 
the  hydrostatic  pressure  to  which  this  rock 
w-ould  be  subjected  by  the  water  in  the  reser- 
voir after  completion  of  the  dam  and  no  ap- 
preciable leakage  occurred,  we  should  feel 
reasonably  certain  that  the  cement  grout  had 
proven  effective  in  making  the  entire  founda- 
tion impermeable. 

Grout  Pumps. — Before  purchasing  apparatus 
to  handle  the  thin  cement  grout  we  communi- 
cated with  several  pump  manufacturers  and 
found  that  in  so  far  as  the  manufacturers' 
guarantees  were  concerned  we  were  limited 
to  the  choice  of  two  standard  makes  of  hand 
operated  diaphragm  pumps  which  would  re- 
quire eight  men  on  the  handles  to  develop  a 
pressure  of  100  lbs.  per  sq.  in.  Only  one 
power  diaphragtu  pump  was  offered  but  the 
manufacturers  would  assume  no  responsibility 
for  its  successful  operation.  It  was  found 
that  in  both  this  and  foreign  countries, 
plunger,  diaphragm  and  centrifugal  pumps  had 
been  successfully  used,  but  after  careftri  study 
of  all  the  commercial  pumps  available  it  was 
decided  that  the  use  of  compressed  air  would 
be  more  effective,  flexible  and  economical  than 
any   mechanical   pump. 

Having  eliminated  the  question  of  pumps 
it  was  found  that  several  different  types  of 
compressed  air  plants  w-ere  available:  some 
being  provided  with  different  numbers  and 
shapes  of  blades  which  were  revolved  in  the 
tank  for  the  mechanical  mixing  of  the  cement 
grout,  while  in  others  the  grout  was  mixed 
entirely  by  the  circulation  of  air.  Interviews 
were  had  with  a  number  of  contractors  and 
engineers  who  had  had  occasion  to  use  the 
different  types  of  machinery,  and  it  was  finally 
decided  to  purchase  the  Cannifl^  pneumatic 
grout  mi.xer  and  injector.  This  machine  con- 
sists of  a  plate  steel  cylinder  with  a  conical 
shaped  bottom  and  flat  plate  steel  top  which 
is  provided  w-ith  a  smaller  hinged  circular 
lid  opening  inwards,  through  which  the  water, 
cement  and  sand  are  introduced.  The  tank 
is  provided  with  a  blow-off  valve  on  top  of 
the  lid,  also  an  air  inlet  pipe  tapped  into 
the  side  near  the  top,  a  grout  discharge  pipe 
tapped  into  the  bottom  and  a  by-pass  pipe 
between  the  air  and  grout  pines.  The  valve? 
are  so  arranged  that  w-hen  the  cement,  sand 
and  water  are  placed  into  the  tank  the  com- 
pressed air  is  forced  into  the  bottom  of 
the  tank  through  the  grout  pipe  and,  having 
free  escape  through  the  blow^-off  valve  at  the 
top,  the  grout  is  thoroughly  mixed  by  the 
passage   of   air  bubbles   through   it. 
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When  it  is  desired  to  discharge  the  grout 
the  valves  are  so  manipulated  that  the  air  is 
introduced  near  the  top  of  the  tank  and  the 
grout  forced  out  through  the  bottom  pipe. 
the  pressure  being  Hmited  only  by  the  capacity 
of  the  compressor  and  the  strength  of  the 
tank.  It  is  possible  to  connect  any  number 
of  these  tanks  onto  one  main  grout  discharge 
pipe,  thereby  insuring  a  continuous  flow  of 
grout,  and  by  a  proper  system  of  pipe  con- 
nections any  one  tank  may  be  cut  out  for 
repairs  without  interfering  with  the  operation 
of  the  remaining  tanks. 

Drilling. — .■\fter  experimenting  on  the  Esta- 
cada  foundations  with  lioth  the  shot  and  dia- 
mond core  drills,  an  equipment  of  seven  Davis- 
Caly.x  shot  drills  were  finally  installed  and 
operated  night  and  day  for  a  period  of  about 
one  year.  These  drills  gave  a  hole  varying 
from  2%  to  8  ins.  in  diameter,  depending  upon 
the  character  of  material. 

In  advance  of  the  core  drilling  3-in.  wrought 
iron  pipe  casings  were  set  to  a  depth  of  from 
4  to  G  ft.  in  tlie  rock  and  grouted,  the  upper 
ends  projecting  about  1  ft.  above  the  surface 
and  threaded  to  permit  the  attachment  of  the 
testing  and  grouting  apparatus.  While  the 
original  plan  called  for  grouting  in  advance  of 
any  construction,  the  failure  to  start  this  por- 
tion of  the  work  at  once  tended  to  retard  the 
actual  construction  work  and  it  therefore 
became  necessary  to  construct  a  concrete  cut- 
off wall  T  to  10  ft.  deep  and  set  the  casing  in 
this  wall  and  drill  the  holes  through  the  cas- 
ing into  the  rock  below  where  this  was  neces- 
sary. The  cut-off  wall  was  placed  upstream 
from  tbe  foot  of  the  dam  and  the  construc- 
tion of  the  dam  superstructure  was  continued 
without  interference. 

Mr.  Frank  R.  Fisher's  final  report  as  resi- 
dent engineer,  under  whose  direction  the  Esta- 
cada  construction  was  completed,  gives  the 
following  additional  information  on  the  meth- 
ods used  in  the  grouting : 

The  plan  was  adopted  of  distributing  drills 
over  a  wide  area  and  each  hole  drilled  was 
tested  and  grouted  immediately  on  comple- 
tion before  putting  down  any  other  nearby 
holes.  In  grouting,  the  method  usually  fol- 
lowed was  to  make  connection  between  the 
grout    tanks    and    the    casing   by    means   of   a 


flexible  copper  hose,  and  inir -I'vicc  the  grout 
at  the  top  of  the  hole ;  but  in  order  to  prevent, 
if  possible,  the  rapid  choking  of  the  hole 
with  cement,  which  frequent! \  occurred,  the 
method  of  introducing  a  pipe  into  the  hole, 
and  discharging  the  grout  at  ^■arious  depths 
was  tried  out.  For  this  purpose  a  2-in.  pipe, 
made  up  in  sections,  was  used,  and  the  opera- 
tion was  started  with  the  same  inserted  to 
within  a  few  feet  of  the  bottom  of  the  hole. 
When  the  hole  gave  evidence  of  tightening 
with  the  pipe  in  this  position,  one  section  was 
detached,  usually  10  ft.  in  length,  thus  raising 
the  outlet,  and  the  operation  repeated.  At 
intervals  a  charge  of  water  was  shot  in,  to 
keep  the  pipe  from  plugging,  and  also  to  loosen 
up  the  cement  that  settled  in  the  hole.  This 
method  of  grouting  through  the  pipes  was 
given  a  thorough  trial,  but  so  far  as  could  he 
observed,  it  had  very  little  advantage  as  to 
the  amount  of  grout  the  hole  would  take,  over 
the  less  laborious  operation  of  introducing  it 
directly  at  the  top.  The  changing  of  the  posi- 
tion of  the  pipes  also  interrupted  the  continu- 
ous flow  of  the  grout,  which  it  was  desirable 
to  maintain  in  order  to  accomplish  the  best  re- 
sults. 

The  consistency  of  the  grout  was  varied  to 
meet  the  different  conditions,  one  part  of  cem- 
ent to  five  of  water  appearin.g  to  give  the  best 
results,  but  the  proportion  tried  out  varied 
from  1  cement — 2  water  to  1  cement — 15 
water. 

The  .grout  was  forced  in  under  air  pressure 
ranging  from  50  to  200  lbs.  per  square  inch, 
depending  on  the  tightness  of  the  hole.  While 
it  was  desirable  to  use  the  higher  pressure,  in 
order  to  accomplish  the  gre;atest  diffusion,  it 
was  not  always  practicable  to  do  so,  on  ac- 
count of  it  blowing  out  at  the  surface. 

-A-S  the  general  nature  of  the  rock  has  been 
investigated  through  the  cores  from  the  pre- 
liminary exploration  holes,  no  special  effort 
was  made  to  preserve  the  same  when  drilling 
the  primary  holes.  That  from  the  proving 
holes,  however,  was  carefully  examined  for 
any  traces  of  grout,  and  while  some  very  fair 
specimens  of  cement  core  were  obtained,  the 
amount  was  not  large.  This  was  probably  due 
to  the  fact  that  most  of  the  seams  were  small, 
and    the    cement    entering    therein    would    be 
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ground  to  jjowder  under  the  ad   ■  >j 
It  is  also  probable  that  in  -'.(""  IM 
the  time  the  proving  holes 
cement  had  not  set  sufficiently  h\\" 
the  conditions  arising  from  the  -      ' 
of  the  construction  work,  as  w 
of  progress  to  be  maintained 
sary  to  follow  on   with  the  prrt.    a 
short  time  after  the  grouting  i  ■' *'™ 
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The  pressure  testing  of  the 
was  important  and  the  final  plaiS 
a  direct  pressure  from  tanks  lod/^ 
proposed  pond  water  level  as  bfL,T 
the  final  conditions.  After  tl  r,m 
filled  a  test  run  of  ten  minutes  ,  £ 
rate  of  seepage  per  minute  beiiifier'J 
recorded.  Besides  testing  inii(l„;i  , 
several  combinations  were  testijn  '•d 
determine  if  possible  the  cxtenf V'  ■' 
communication  beneath  the  surf 
bined  seepage  in  this  was  founrii 
erably  less  than  the  sum  of  the  pa 
and  in  some  instances  was  only  m 
additional  refinement  was  intrice 
testing  of  each  proving  hole  in:t, 
every  10  ft.  in  depth  as  it  was  in; 
thereby  giving  an  indication  ot't' 
ness  of  the  grouted  cut-off  Wijt 
depths.  In  some  instances  ^m 
was  found  to  exist  between  h'  I 
far  as  70  ft.  apart. 

The   excavation   of  a  supplen  • 
trench  at  one  point  where  groi , 
viously  been  done  offered  excell 
ty    for   observing   its   effects,  a:: 
were   exposed   and  all  of  them   . 
well  caulked  with  cement. 

The  data  of  quantities  and  en  ■ 
tion  of  the  work  are  also  of  int' ■ 

Labor — Drilling    

Grouting  

Repairs    

Plant  

Cement    

Power 

Overhead 


Total   

Less  salvage 


Total    

The  total  number  of  holes  drit  nK 
or  34.038  lin.  ft. 


ROADS      AND      STREETS      SECTIX 


A    Proposed    Method    of    Interpreting 
the  Elevations  of  All  Portions  of 
Street  Surface  from  the  Es- 
tablished Grades. 

Under  the  provisions  of  The  Greater  .\'ew 
York  Charter  the  president  of  each  borough  is 
directed  to  prepare  a  map  of  the  territory 
over  which  he  has  jurisdiction,  for  which  a 
map  has  not  been  previously  adopted,  laying 
out  streets,  etc..  and  indicating  the  width 
and  grades  of  all  such  streets.  The  methods 
employed  for  indicating  the  position  of  a 
street,  in  so  far  as  its  location  affects  the 
horizontal  plane,  are  practically  similar  in  the 
four  boroughs  that  go  to  make  up  New  York 
City.  In  the  vertical  plane,  however,  the 
rnethod  of  indicating  the  grades  of  the  streets 
differ  in  each  borough,  permitting  of  consid- 
erable variation  in  their  treatment. 

Some  years  ago  a  study  of  the  methods  for 
determining  grades  was  made  by  Herman  S. 
Moore,  Assistant  Engineer  Board  of  Estimates 
and  Apportionment  of  the  city,  and  an  attempt 
was  made  to  formulate  a  rule  for  determining 
the  elevations  of  the  street  surface  from  the 
established  grade.  This  rule  was  published  in 
the  1908  annual  report  of  the  Chief  Engi- 
neer of  the  Board.  Mr.  Moore  has  recently 
made  a  more  complete  study  of  the  subject 
than  that  previously  presented,  and  this  has 
resulted  in  some  slight  modifications  in  the 
original  rule,  but  in  no  radical  changes.  Fn  a 
paper  presented  before  the  Municipal  Engi- 
neers  of   New   York    City,    Mr.    Moore   gives 


the  modified  rule,  and  also  describes  its  appli- 
cation. An  abstract  of  Mr.  Moore's  paper 
follows : 

OUTLINE   OF    PROPOSED    METHOD. 

The  method  is  based  on  using  what  is  desig- 
nated as  either  the  "Curb  Line  Treatment"  or 
the  "Building  Line  Treatment." 

Under  the  former  a  level  platform  is  to  be 
used  for  the  area  enclosed  within  lines  joining 
the  intersections  of  the  curb  tangents  for  all 
cases  where  the  street  grades  as  originally 
computed  between  established  elevations  are  3 
per  cent  or  less,  a  2  per  cent  transverse  side- 
walk slope  being  used  whenever  practicable, 
the  maximum  rate  being  6  per  cent. 

Under  the  latter  treatment,  the  .grades  of  all 
portions  of  streets  producing  transverse  side- 
walk slopes  in  excess  of  the  maximum  at  any 
building  line  corner  under  the  "Curb  Line 
Treatment,"  and  the  grades  of  all  streets  in 
excess  of  3  per  cent  as  originally  ■  computed, 
are  to  be  flattened  within  the  area  bounded 
generally  by  the  street  lines  and  by  lines  at 
right  angles  to  the  center  lines  and  passing 
through  the  building  line  corners  giving  the 
greatest  platform  area  and  as  follows:  If 
the  intersecting  streets  are  of  equal  width, 
the  grade  of  the  one  traversing  the  shorter 
block  length  is  to  be  reduced  one-third  and  that 
of  the  other  two-thirds.  If  the  streets  are  of 
unequal  width,  the  grade  of  the  wider  street 
is  to  be  reduced  one-third  and  that  of  the 
narrower  street  two-thirds.  From  these  re- 
duced grades  the  elevations  at  the  boundary 
ot  the  platform  are  computed ;  similarly  the 
elevations    for   the   remaining    streets,   if   anv. 


arc  to  be  computed  from  the  o 
if  not  herein  required  to  be  f 
all  cases  in  which  the  original  g 
streets  adjoining  a  building  line 
per  cent  or  less,  the  maximum  tr 
walk  'slope  is  to  be  6  per  cent 
other  cases  10  per  cent. 

If  the  elevations  above  com| 
center  lines  opposite  the  buildini 
do  not  result  in  transverse  sidei 
excess  of  the  maxinuim,  they 
otherwise  the  excess  in  elevation 
quired  to  provide  the  maximiim 
moved  by  adjusting  in  direct  pro 
grades  used  in  computing  the 
Provision  is  made  for  varying 
of  the  curbs  with  respect  to  tl 
to  provide  proper  crowns  for  vai 
widths.  The  roadway  of  ihe  m( 
street  is  to  be  graded  with  a  long 
across  the  intersection,  but  ; 
level  so  far  as  its  transverse  cp 
concerned.    The  proposed  rule  f 

PROPOSED  ORDINANCE  GOVERNING  S 
1.  Definition  of  Flatforms.-Tlie 
Intersection  shall  be  deemed  to  I)' 
Intersection  of  the  center  lines 
cases  where  the  center  lines  do  r 
common  point,  when  it  shall  be 
eluded  within  the  center  lines  a 
section. 

The   Curb   Line  Platform  shall 
comprise  the  area  included  within 
necting   the   points  of  interseclioi 
tangents,  or  in  the  case  of  a  strce 
at    another    street    it   shall  compi 
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ions  of  tlie  curb  lines  across 
J    a    line    joining    the    curb 

e  Platform  for  rectanKulai 
be  deemed  to  include  the 
.  prolongations  of  the  build- 
■eets  across  the  intersection 
the  greatest  platform  area, 
than  right-angled  Intersec- 
prise  the  area  bounded  by 
of  each  street  and  by  lines 
normal  to  the  center  lines 
1  acute-angled  buiUlins  lino 
;rs  giving  the  greatest  plat- 
intersection  of  the  center 
he  Building  Line  Platform, 
the  said  platform  shall  be 
,■  to  include  the  said  inter- 
lUilding  line  corner  is  turned 
atforms  above  defined  shall 
he   map  unless  herein   defi- 

Slevations  Fixing  Grades.— 
Heated  on  the  map,  the  ele- 
street  intersection  shall  be 
ixed  for  the  point  of  inter- 
?r  lines  of  both  streets  af- 
■nter  Line  Intersection. 
Center  Line  Intersection. — 
ersection,  when  it  comprises 
and  unless  otherwise  shown 
lave  a  uniform  elevation  at 
n  determining  the  elevations 
orms  herein  described,  the 
illon  referred  to  as  a  basis 
lie  deemed  to  be  the  nearest 

line  of  each  street  at  the 
id  platform, 
inc  Treatment, 
'latform  for  Streets  Havin.g 
he  grade  of  each  of  the  in- 
s  3  per  cent  or  less,  as 
lating  the  rate  between  the 
ins,    the    elevation     of     the 

street  within  the  limits  of 
form  shall  be  the  same  as 
nter  Line  Intersection.  Tha 
rbs  shall  be  determined  as 
aph  S.  Provided,  however, 
n  the  elevation  of  points  on 
osite  any  building  line  cor- 
f  a  greater  transverse  side- 
t  fixed  as  the  maximum  in 
■h  latter  event  the  Buildins 
I  he  used  and  the  grades  of 
I  streets  adjoining  the  said 
,  ttened  between  the  l:oun- 
jng  Line  Platform  and  the 
i'tion,  as   provided   in    Para- 

Une  Treatment. 
■  atform   for  Streets  Havin-,' 
eeting  at    an    .\cute-angled 

any  portion  or  portions  of 
li  adjoining  a  building  line 
-  -ent,  as  calculated  between 
f'tions,  or  if  a  further  flat- 
^t'rni  grade  is  required  to 
«  ilk  slopes,  for  any  part  of 
c-Jibed  in  Paragraph  4,  the 
liortion  or  portions  of  each 
led  between  the  boundaries 
■l|  Platform  and  the  Center 
ijOllows:     If  the  intersecting 

ifne  width,  the  grade  of  the 
tl  shorter  block  length  ad- 
ejon  shall  be  reduced  one- 
>^;he  street  traversing  the 
I'-  reduced  two-thirds.  In 
IV  different  widths,  the  grade 
tt  hall   he    reduced    one-third 

j.rrower  street  two-thirds 
t  .nits.  All  grades  less  tlian 
^\  not  herein  required  to  be 

:j)Iied  at  the  same  rate  as 
sd.ietween  established  eleva- 
hijin  no  case  shall  the  maxi- 
ntjsidewalk  slopes  lixed  in 
<     exceeded. 

s'de  over  that  allowed  in 
•moved   by    further    flat- 

f.  of  platform  grades  for 
'J.P  grades  or  acute-angled 
t'l    difference     in     elevation 


tentatively   fixed    for   points   . 
of    intersecting    streets    op;" 
line    corner,    after    applyini; 
up   lo   the   maximum   traiisvi 
on   the   higher  and   lower  sid' 
ceeds  th^'  maximum  transvcr 
hereinbefore    described,    the 
street    at    the    boundary    of 
I'latform  shall  be  adjusted  to 
the   adjustment   of   each   of 


in  the  center  lines 
isite  any  building 
the  minimum  and 
rse    sidewalk    slope 

s  respectively,  ex- 
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Fig.    1.      Diagram    Showing    Parts    of    Street 
Intersections  Defined  in  Rule 

C   and    C.    C.    C,    indicates    Center   Line    Inter- 
section. 

a,  a,  a,  a,  indicates  Curb  Line  Platform. 

A  A   A   A   indicates  Building  Line   Platform. 


being  directly  proportional  to  the  grade  of  each 
as  originally  flattened  or  applied. 

For  all  cases  covered  by  Paragraphs  (a)  and 
(b)  the  elevations  at  the  intersections  of  the 
center  line  of  each  of  the  narrower  streets  or  at 
the  streets  traversing  the  longer  blocks,  if  they 
are  of  equal  width,  with  the  Curb  Line  Plat- 
form of  the  intersected  street  shall  be  the  same 
as  the  elevation  of  a  point  on  the  center  line  of 
the  intersected  street  immediately  opposite  the 
first  named  intersection,  except  that  the  eleva- 
tion at  this  point  shall  be  abandoned  when  the 
grade  along  the  center  line  between  the  Curb 
Line  Platform  and  the  Building  Line  Platform 
exceeds  the  grade  as  originally  computed. 

The  grades  of  the  center- line  of  the  wider 
street  or  of  the  street  traversing  the  shorter 
block.  It  they  are  of  equal  width,  shall  be  uni- 
form between  the  exterior  boundaries  of  the 
Building  Line  Platform  and  the  Center  Line 
Intersection,  except  that  the  maximum  platform 
slope  hereinafter  fixed  shall  not  be  exceeded. 
The   grades    of   the   center  line   of   the   narrower 


street  or  of  the  street  traversing  the  longer 
block.  If  they  are  of  equal  width,  shall  be  uni- 
form between  the  elevations  fixed  at  the  exterior 
boundaries  of  the  Building  Line  Platform  and 
those  fixed  at  the  boundaries  of  the  Curb  Line 
Platform,  and  also  between  the  latter  point 
and  the  Center  Line  Intersection. 

6.  Maximum  Platform  Grades. — The  maximum 
allowable  grade  along  the  center  line  between 
the  Curb  Line  Platform  and  the  Center  Line 
Intersection  shall  be  at  the  rate  of  4  per  cent, 
unless  otherwise   Indicated  on   the   map. 

The  grades  along  the  center  line  between  ele- 
vations established  within  the  limits  of  a  Build- 
ing Line  Platform  shall  be  uniform,  subject  only 
to  the  flattening  provided  for  In  Paragraph 
5  (b). 

T.  Transverse  Sidew^alk  Grades.— Whenever 
practicable,  the  sidewalk  shall  slope  upwards  In 
a  direction  at  right  angles  to  the  curb  toward 
the  building  line  at  the  rate  of  1'  per  cent. 

The  elevation  of  the  sidewalk  at  the  building 
line  corner  shall  be  determined  by  applying 
this  rate  to  the  elevation  of  the  curb,  giving  the 
higher  building  line  elevation,  at  a  point  imme- 
diately opposite  the  corner,  unless  the  resulting 
grade  on  the  lower  side  exceeds  6  per  cent,  in 
which  case  the  sidewalk  shall  be  level  on  the 
higher  side  and  a  greater  transverse  sidewalk 
slope  up  to  the  maximum  shall  be  used  on  the 
lower  side. 

The  maximum  transverse  sidewalk  slope  shall 
be  6  per  cent,  except  in  those  cases  where  the 
street  grade  as  originally  computed  on  any 
street  adjoining  a  building  line  corner  is  more 
than  G  per  cent,  when  the  maximum  slope  shall 
be  10  per  cent  for  either  street,  opposite  the 
said  corner.  In  no  case  shall  the  sidewalk  at 
the  building  line  be  lower  than  that  of  a  point 
immediately  opposite  it  on  the  curb. 

If  the  transverse  sidewalk  slope  at  the  build- 
ing line  corner  Is  more  or  less  than  2  per  cent, 
it  shall  be  made  to  agree  with  this  latter  rate 
at  a  point  distant  25  ft.  from  the  building  line 
corner. 

S.  Curb  Kltvations.— The  relation  between  the 
elevation  of  the  center  lines  and  of  the  top  of 
the  curbs  at  points  immediately  opposite  it  at 
the  boundary  of  and  outwardly  from  the  Build- 
ing Line  Platform  shall  be  as  follows:  For 
roadway  widths  of  24  ft.  or  less  the  top  of  the 
curbs  shall  be  0.1  ft.  higher  than  the  center 
line.  For  roadway  widths  ranging  from  24  ft. 
up  to  and  including  34  ft.  the  top  of  the  curbs 
and  the  center  line  shall  be  at  the  same  eleva- 
tion. For  loadway  widths  ranging  from  34  ft. 
up  to  and  including  44  ft.  the  top  of  the  curbs 
shall  be  0.1  ft.  lower  than  the  center  line.  For 
roadway  widths  ranging  from  44  ft.  up  to  and 
including  .=,4  ft.  the  top  of  the  curbs  shall  be 
0.2  ft.  lower  than  the  center  line,  and  for  road- 
way widths  ranging  from  54  ft.  up  to  aJid  in- 
cluding 04  ft.  the  top  of  the  curbs  shall  be  0.3 
ft.  lower  than  the_  center  line. 

The  elevation  of  the  intersection  of  the  curb 
tangents  shall  be  determined  from  a  point  im- 
mediately opposite  on  the  center  line  of  the 
wider  street  or  the  street  traversing  the  shorter 
block,  if  they  are  of  equal  width,  subject,  how- 
ever, to  the  same  correction  in  elevation  be- 
tween the  top  of  the  curbs  and  the  center  line 
as   herein   provided. 

.9.  Depth  of  Gutters. — Whenever  practicable  a 
standard  depth  of  gutter  of  0.4  ft.  shall  be 
used. 

10.  Curb  Grades  at  Corners. — The  tangents  In 
the  curbs  shall  be  graded  uniformly  between  the 
elevations  established  for  them  at  the  boun- 
daries of  the  Building  Line  Platform  and  at 
the  intersection  of  the  curb  tangents.  The 
curve  formed  in  the  curb  joining  the  tangents 
shall  follow  a  uniform  grade  between  the  eleva- 
tions of  the  curb  tangents  at  the  points  of 
curve. 

11.  Grades  Between  Platforms. — The  grades 
of  the  center  line  and  of  the  curbs  between  the 
elevations  computed  at  platform  intersections, 
or  between  a  platform  and  an  intermediate  es- 
tablished   elevation,    shall   be   uniform. 

METHOD    OF    .'VPPr.IC.VTION    OF    THE    RULE. 

The  actual  method  of  treating  a  street  inter- 
section as  covered  by  Paragraphs  4  and  5, 
considering  at  first  Paragraph  4.  which  deals 
with  streets  having  a  hght  grade  as  illustrated 
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by  Fig.  2,  Intersection  "A,"  follows :  The 
elevations  shown  on  cuts  are  given  to  the 
nearest  tenth  of  a  foot,  scaled  distances  having 
been  used,  the  latter  being  sufficiently  accurate 
for  all  practical  purposes.  In  connection  with 
nearly  all  the  computations  to  be  made  consid- 
erable time  will  be  saved  if  a  slide  rule  is 
used. 

Curb  Line  Treatment. 

Under  Paragraph  4  the  Curb  Line  Platform 
is  to  be  used,  subject  to  two  general  condi- 
tions. First,  the  grade  of  each  of  the  streets 
forming  the  intersection  must  be  3  per  cent  or 
less;  and  second,  the  transverse  sidewalk 
slope  on  the  lower  side  opposite  any  building 
line  corner  must  not  exceed  6  per  cent. 

It  is  assumed  that  streets  having  a  grade  of 
3  per  cent  or  less  are  in  general  adapted  to 
a  level  platform  at  their  intersection. 

For  the  sake  of  simplifying  the  explanation 
in  this  case,  intermediate  elevations  have  been 
established  for  both  streets  in  each  direction 
from  the  intersection. 

The  first  step  in  calculating  the  elevations  at 
any  intersection  consists  of  determining  the 
rate  of  grade,  between  established  elevations 


si jpe  and  the  resultant  elevations  at  the  build- 
ing lines  we  find  by  reference  to  Paragraph  7 
that  whenever  practicable  the  sidewalk  is  to 
slope  upwardly  from  the  curb  to  the  building 
line  at  the  rate  of  2  per  cent;  this  rate  bemg 
applied  to  the  elevation  of  the  curb  which  pro- 
duces the  higher  elevation  at  the  building  line 
corner.  The  maximum  allowable  transverse 
sidewalk  slope  applicable  to  this  case  is  6 
per  cent. 

Having  calculated  the  elevation  of  each 
building^line  corner  and  the  resultant  sidewalk 
slope  on  the  lower  side  opposite  it,  we  find  that 
in  no  case  does  it  exceed  the  maximum  above 
referred  to.  The  result  of  this  last  operation 
determines  finally  that  the  elevations  computed 
are  consistent  with  the  rule  governing  the  Curb 
Line  Treatment,  but  if  the  resulting  rate  of 
grade  across  the  sidewalk  opposite  any  building 
line  corner  had  exceeded  the  maximum,  then 
the  elevations  thus  far  derived  \yould  have 
been  abandoned  and  the  entire  intersection 
would  be  subject  to  the  Building  Line  Treat- 
ment. The  latter  part  of  Paragraph  7  provides 
that  if  the  transverse  sidewalk  slope  opposite 
anv  building  line  corner  is  more  or  less  than 
2  per  cent,  Ihis  latter  rate  shjiU  be  resumed  at 
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section  of  the  curb  tangents  i 
site  the  building  line  corner, 
of    setting    the    curb    returns 
secting  streets. 

It  may  be  undesirable  in  sc' 
have  a  level  platform  at  all  int. 
the  original  grade  is  8  per  ceni 
treatment   could   be   abandon^' 
upon  the  map  a  uniform  gradf 
across  the  intersecting  streets, 
its   greater   width   or  location 
to  be  more  important  than  tli 
sect  it.     Care  should  be  exern 
lishing  grades  in  this  manner  ,  ;,, 
tions    thus    imposed    should  ciij  ,' 
transverse  sidewalk  slopes,  p.-in,i.,.'^ 
the  streets   so  treated  have  ^r 
of  3  per  cent,  or  intersect  tht 
an  acute  angle. 

Building  Line  Treati 

The  latter  part  of  Paragraph 
if   the   resulting   sidevi-alk  slop.: 
side  opposite  any  building  line 
6  per  cent,  the  Building  Line  ;;; 
be  used   as  a  basis  for  compug .  ■ 
described   in   Paragraph  5. 
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Fig.  2.     Diagram   Showing    IVIethod   of  Treating     Intersection   of   Streets   Having    Light   Grades. 


for  each  street  immediately  adjoining  the  said 
intersection. 

The  rate  of  grade  between  the  elevation 
at  the  intersection  of  the  center  lines  and  the 
nearest  established  elevation  in  each  direction 
having  been  computed  and  found  to  be  less 
than  3  per  cent,  we  make  the  elevation  at  the 
point  of  intersection  of  each  center  line  with 
the  Curb  Line  Platform  the  same  as  the  ele- 
vation at  the  Center  Line  Intersection.  This 
determines  the  elevation  of  the  center  lines 
within  the  limits  of  the  Curb  Line  Platform, 
and  the  next  step  is  to  compute  the  final  rate 
of  grade  along  the  center  line,  outwardly  from 
the  intersection,  as  fixed  between  the  eleva- 
tions above  determined  at  the  boundaries  of 
the  Curb  Line  Platform  and  their  re- 
spective established  elevations.  From  these 
last  rates  of  grade  are  computed  the 
elevations  of  the  center  line  of  each  street 
opposite  the  building  line  corners,  and  directly 
opposite  these  points  we  determine  the  ele- 
vation of  the  top  of  the  curbs  as  indicated  in 
Paragraph  8. 

In  the  case  under  discussion  one  of  the 
streets  has  a  width  of  60  ft.  and  the  other  a 
width  of  80  ft.,  with  corresponding  roadway 
widths  of  .30  ft.  and  44  ft.,  respectively.  Ac- 
cording to  Paragraph  8  the  top  of  the  curbs 
at  and  outwardly  from  the  Building  Line 
Platform  in  the  former  street  are  to  be  at  the 
same  elevation  as  points  immediately  opposite 
on  the  center  line,  and  in  the  latter  street  0.1 
ft.  lower  than  points  immediately  opposite  on 
the  center  line. 

Considering    now    the    transverse    sidewalk 


a  point  2-5  ft.  distant  from  the  building  line 
corner,  the  elevation  of  the  building  line  being 
computed  from  that  of  the  top  of  the  curbs 
as  indicated  on  the  plate  referred  to.  Para- 
graph 8  provides  that  the  elevation  at  the 
intersections  of  the  curb  tangents  are  to  be 
determined  from  the  elevation  of  the  center 
line  of  the  wider  street  at  a  point  immedi- 
ately opposite  the  said  intersection,  subject 
to  any  correction  in  elevation  between  the 
center  line  and  the  curbs  as  provided  in  the 
paragraph  of  reference.  The  curve  formed 
in  the  curb  joining  the  tangents  is  'to  be 
graded  uniformly  between  the  elevations  of  the 
curb  tangents  at  the  points  of  curve.  This 
last  operation  completes  all  the  elevations  re- 
quired to  properly  improve  the  street  surface 
and  also  the  adjoining  property. 

Under  practical  conditions  intermediate  ele- 
vations within  the  block,  as  assumed  for  this 
intersection,  will  seldom  be  established,  and  in 
these  cases  it  will  be  necessary  to  determine 
approximate  elevations  for  each  intersecting 
street  at  the  adjacent  intersections  to  arrive 
at  the  final  rate  of  grade  within  the  block, 
and  to  enable  the  elevations  of  the  center  line, 
curbs  and  house  lines  to  be  computed  on  these 
streets.  Attention  is  directed  to  the  slight  in- 
crease in  grade  of  streets  within  the  block  as 
finally  computed.  After  some  experience  has 
been  gained  in  the  use  of  the  rule,  it  is  pos- 
sible by  a  simple  inspection  of  the  adjoining 
intersections  to  estimate  close  enough  for  all 
practical  purposes  what  the  final  rate  within 
the  block  will  be,  inasmuch  as  this  rate  is  only 
applied  for  the  short  distance  from  the  inter- 


Paragraph  5  also  provides  ion;i  i 
grades  of  all  streets  which  have  of  ■ 
than  3  per  cent  as  originally  it 
extent  of  this  flattening  being  nit.' 
the  maximum  allowable  transit  -'J 
slope -opposite  the  building  linec0.  i^ 
relative  amount  each  street  is  Iffl^U 
dependent  upon  its  width  cr  »>' ' 
length,  and  rate  of  grade.    _      » 

In  treating  rectangular  intc!W'i.>| 
streets  having  a  grade  in  exc  c  i 
cent,  and  acute-angled  interseitis  »: 
lower  rate  of  grade,  where  there »  ■■\ 
ing  slope  along  the  roadway  aroi  a  ■ 
ing  line  corner,  an  excessive  trvi'^t 
walk  slope  is  introduced  on  tllO'| 
opposite  this  corner.  Thus,  if  wisi' 
60-ft.  streets  forming  a  rectanU  ]' 
tion,  and  having  a  uniformly  dei*  » 
of  3  per  cent  along  the  curb  a™  ■,"•''; 
ing  line  corner,  we  shall  have  ap-il  '•[ 
of  grade  for  a  distance  of  «  ; 
30  ft.,  from  a  point  on  the  biglieil'  ;; 
angles  to  the  building  line  at  ih"  " 
corresponding  point  on  the  lo»'<™' 
results  in  a  difference  in  e!ev:«^  - 
these  points  of  0.9  ft.  .\pplymg'»  ^ 
cent  transverse  sidewalk  slope  I"    ' 


the  upper  side  to  the  buildirW 
,_  distance  of  15  ft.),  we  liav(  « 
in  elevation  between  this  come'™ 


on 
(a 


immediately  opposite  it  on 


the! 


1  2   ft:     Obviouslv  this  differeno ' 
for  a  15-ft.  sidewalk  necessitate,?  > 
transverse  sidewalk  slope,  iyhid;it 
is  excessive  for  streets  having.' 
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niately  3  per  cent.  In  order 
efinite  point  where  in  a  large 
;  it  will  thus  be  necessary  to 
>  of  one  or  all  of  the  inter- 
has  been  arbitrarily  assumed 
aving  a  grade  in  excess  of  3 
nally  computed  shall  be  flat- 
limits  of  the  Building  Line 
so  the  portions  of  all  other 
original  conditions  as  deter- 
b  Line  Treatment,  previously 
;  transverse  sidewalk  slopes 
5e  fixed  as  the  maximum  in 

long  tangent  distances  along 
the  limits  of  the  Building 
pposite  acute-angled  corners, 
even  with  flat  grades  it  will 
ssible  to  use  the  Curb  Line 
n  those  instances  where  the 
proximately  rectangular, 
n  of  the  streets  requiring  a 
grade  at  their  intersections 
■re  are  two  general  classes : 
ctions  formed  by   streets   of 


importance,  if  a  further  i'attcning  is  required 
to  provide  proper  sidewalk  slopes. 

To  illustrate  the  Building  Line  Treatment 
first  take  for  example  Intersection  "B,"  Fig.  2. 

Computing  first  the  rate  of  grade  in  each 
direction  from  the  intersection  we  inspect  them 
and  find  that  the  rate  in  one  street  exceeds  3 
per  cent,  and  therefore  necessitates  the  use 
of  the  Building  Line  Platform.  As  the  rate 
of  grade  in  excess  of  3  per  cent  in  this  case 
occurs  in  two  instances  on  the  narrower  street, 
we  reduce  these  rates  two-thirds  and  apply 
the  resultant  rate  of  gr.ide  for  the  distance 
from  the  Center  Line  Intersection  to  the  boun- 
dary of  the  Building  Line  Platform,  measured 
along  the  center  line  of  this  street.  This 
determines  the  elevations  of  the  center  line  of 
the  narrower  street  at  the  boundaries  of  the 
Building  Line  Platform.  The  rate  of  grade  on 
the  wider  street  is  in  each  instance  less  than  3 
per  cent,  and  these  grades  are,  therefore,  not 
flattened,  the  elevation  of  the  center  line  of 
this  street  at  its  intersection  with  the  Building 
Line  Platform  being  computed  at  their  re- 
spective  original   grades.     From    these   eleva- 


that  in  intersections  similar  to  this  only  the 
grades  of  the  portions  of  the  street  that  exceed 
3  per  cent  are  originally  flattened. 

In  many  cases  no  further  flattening  than 
the  one  jiist  described  is  necessary,  but  when 
treating  streets  having  steeper  grades  or  meet- 
ing at  a  more  acute  angle  a  further  adjustment 
is  necessary  which  is  provided  for  in  Para- 
graph .5  (b). 

For  example,  assume  conditions  as  repre- 
sented by  Intersection  "A,"  Fig.  3,  of  two 
streets,  one  60  ft.  and  the  other  80  ft.  in  width, 
intersecting  at  right  angles,  w-ith  grades  in 
excess  of  3  per  cent  in  each  direction  from 
the  intersection. 

Under  the  rule  the  grades  of  the  wider 
street  are  to  be  reduced  one-third  and  those 
of  the  narrower  street  two-thirds.  From 
these  new  rates  compute  the  elevation  of  each 
center  line  at  its  intersection  with  the  Building 
Line  Platform.  It  should  be  noted  that  in 
this  case  two  of  the  street  grades  as  originally 
computed  are  more  than  6  per  cent,  and,  there- 
fore, under  Paragraph  7  of  the  rule  a  maxi- 
mum transverse  sidewalk  slope  of  10  per  cent 
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:  Computations 

J?    For  lower  right  hand  corner 

'il7-C390-0l)-         23'. 

101-  sidewam  slope  for  IS  ft  =  I8 

Excess  'n  dlev.  oyer  IO%slope=^S' 

LeTx  =  correction  for  wider  street 

"  y  ~         "  •'  narrow   •• 

3-2:6!::Z:0S  X=03ft.     390f03'393' 

'  3o:62::y:a5  y-o.2ff     'H 1-02-410' 


Intersection  "B' 


Computations 

S^%  reduced  ^j  =  ?^r.       4^^  reduced  ^ = Z^/- 

Letx  e^ual  correction  in  Ele/  for  wider  street 

»  y      "  "  ..      n     B  rKrrrvtter  " 

tor  upper  right  hand  corner 

513-1484-011'     36 

iCf-sidewall<  Slope  for  I8ft=    IS 
€ACess  in  Elev.  otvr  I0^>  s!ope=   18 ' 

20  42.-X,:IS  X^OS    SIS-OS  -  no 
22:42  y  l8y-09     4^4*03=433' 


'for  hirer  left  hand  corner 

(Sl2-0lJ-4e.6  =  zs 

'tope  for  15  feet  =  09' 
yoivr  €%siope  =  16' 

OB        S/2-O.S  =J04 
OB       48e'0-3  '49.4 


Explanatory  Note: 

Established  elevations  and  grades  erre  indicated  thus 500 

Elevations  and  grades  interpr-eted  under  the  proposed  rule  indicated  thus  -  6M 


Fig.  3.     Diagram   Showing   Method  of  Treating    Interjection   of   Streets    Having    Steeper    Grades. 


id,  second,  the  intersections 
t!->f  equal  width. 
r  be  conceded  that  the  grade 
i  ng  the  greater  importance 
n'  the  least  across  the  inter- 
r,  ting  streets  in  the  tirst  class 
id  that  their  w-idth  is  a  fair 
ii  mportance.     In   the   second 

:eets  are  of  equal  width  it  is 
t'l  the  grade  of  the  street 
ilrter  block  length  the  least 
:3if  the  intersection,  for  the 

jiuction  in  grade  across  the 
ii(  in  a  greater  increase  in 
e  lorter  block  than  an  equal 
I  1  the  grade  of  the  longer 
t^  in  all  such  cases  where  a 
'  lade  of  streets  is  necessary 
t)  Building  Line  Platform  is 

t)  grade  of  the  wider  street 
niited  shall  be  reduced  one- 

i  the  narrower  street  two- 
leimits  of  the  Building  Line 
letreets  are  of  equal  width 
e  Ireet  traversing  the  shorter 

tibe  reduced  one-third,  and 
ef|  intersecting  it  two-thirds, 
H  limits.  This  method  of 
iqwill  result  in  a  slight  flat- 
e  .tersection,  and  also  change 
■<Ii?o  as  to  provide  a  proper 
streets,   based    on   their 


tions  at  the  boundaries  of  the  said  platform 
determine  the  elevations  of  the  top  of  the 
curbs  at  points  immediately  opposite,  allowance 
being  made  for  the  difference  in  elevation  lie- 
tween  the  center  line  and  the  tops  of  the  curbs 
previously  described.  From  the  elevation  of 
the  curbs  producing  the  higher  elevation  at 
the  building  line  corners  apply  a  2  per  cent 
transverse  sidewalk  slope  if  practicable,  other- 
wise the  minimum  slope  on  the  higher  side  and 
up  to  the  ma.ximum  of  6  per  cent  on  the  lower 
side.  Opposite  each  of  these  corners  on  the 
lower  side  compute  the  resulting  rate  of 
grade.  If  it  does  not  exceed  the  maximum  of 
6  per  cent  the  results  are  proved  to  be  con- 
sistent with  the  rule.  Whenever  practicable 
it  is  proposed  to  grade  the  wider  street  with 
a  longitudinal  slope  across  the-  intersection 
but  appro.ximately  level  transversely.  To  ob- 
tain this  latter  condition  the  elevation  at  the 
intersection  of  the  center  line  of  the  narrower 
street  with  the  Curb  Line  Platform  of  the 
intersected  street  is  made  the  same  as  that 
of  a  point  on  the  center  line  of  the  inter- 
sected street  immediately  opposite  the  first 
named  intersection.  The  elevations  for  the 
intersections  of  the  curb  tangents,  for  the 
building  line  and  for  the  curbs  within  the 
limits  of  the  Building  Line  Platform  are  de- 
rived as  previously  described  under  the  Curb 
Line  Treatment. 

Attention   is   particularly  called   to  the   fact 


is  permissible  for  this  entire  intersection.  In- 
stead of  immediately  proceeding  to  compute 
the  elevations  of  the  curbs  and  building  lines 
considerable  time  will  be  saved  by  an  inspec- 
tion of  the  results  already  obtained  to  deter- 
mine which  corners  will  control  the  grades  of 
the  streets  adjoining  it.  Thus  it  will  be  seen 
that  the  differences  in  elevation  between  the 
center  lines  opposite  the  upper  right-hand  and 
the  lower  left-hand  building  line  corners  are 
so  slight  that  they  will  not  provide  an  excessive 
transverse  sidewalk  slope  at  these  corners. 
The  differences  between  the  elevations  of  the 
center  lines  opposite  the  upper  left-hand  and 
the  lower  right-hand  building  line  corners, 
however,  are  so  large  as  to  indicate  that  even 
if  the  sidewalks  are  made  level  on  the  higher 
side  that  there  will  be  a  resulting  slope  across 
them  on  the  lower  side  slightly  less  than  the 
maximum  opposite  the  former  corner  and 
slightly  in  excess  of  the  maximum  opposite 
the  latter  corner.  Therefore,  we  first  proceed 
to  compute  the  elevations  of  the  tops  of  the 
curbs  and  the  building  line  at  the  lower  right- 
hand  corner  and  we  find  that  there  is  a  differ- 
ence in  elevation  between  the  building  line 
corner  and  a  point  immediately  opposite  on  the 
lower  curb  of  2.3  ft.,  or  a  resulting  slope  across 
the  sidewalk  of  13  per  cent.  .According  to  the 
rule  this  must  be  reduced  to  10  per  cent  as 
prescribed  in  Paragraph  .5  (6)  by  adjusting 
the    elevations    of    the    center    lines    opposite 
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this  corner  so  as  to  remove  the  excess  in  ele- 
vation over  that  required  for  the  10  per  cent 
sidewalk  slope;  the  adjustment  on  each  street 
being  directly  proportional  to  the  rates  of 
grade  originally  used  to  compute  the  elevations 
of  the  center  lines  at  the  boundaries  of  the 
Building  Line  Platform. 

Thus,  the  original  grade  on  the  wider  street 
of  4.8  per  cent  reduced  one-third  became  3.2 
per  cent,  similarly,  the  rate  on  the  narrower 
street   was   9   per    cent,   which,    reduced   two- 


01  the  grades  as  the  amount  of  adjustment  for 
the  wider  street  is  to  the  total  amount  to  be 
apportioned,  or  3.2%  :  6.2%  : :  x  :0.r,  ft.  =  0.3 
fr. ;  similarly  for  the  narrower  street,  3.0%  : 
6.2%  ::y  :  0.5  ft.  =  0.2  ft. 

These  results  indicate  that  a  correction  of 
0.3  ft.  and  0.2  ft.  are  to  be  applied  to  the 
elevations  computed  for  the  wider  and  nar- 
rower streets,  respectively,  it  being  added  to 
the  lower  elevation  and  subtracted  from  the 
higher    one.     This    last    operation    determines 


Cs 


deriving  the  elevations  for  the 
ing  lines  at  the  remaining  corn 
elevations  of  the  center  line  oi 
street  at   its   intersection  with 


fixing  I 


Expleinatory  Note : 
Esfahlisheol  elevaftions  and  grades  are  inc/icafed  thus 32.5 

Elevations  and girades  interpreted  under  the  proposed  rule  indicated  thus-  -  -270 

Fig.  4.      Diagram   Showing    Method   of  Treatment    when    Intersections    are    Formed    by 

More  than  Two  Streets. 


thirds,  became  3  per  cent.  The  difference  in 
elevation  between  points  on  the  center  lines 
opposite  the  building  line  corner  based  on  these 
reduced  grades  is  2.2  ft.,  to  which  must  be 
added  0.1  ft.,  the  latter  being  the  difference 
in  elevation  between  the  center  line  and  the 
top  of  the  curbs  on  the  wider  street,  making 
a  total  of  2.3  ft.  From  this  we  deduct  the 
equivalent  of  a  10  per  cent  slope  for  the  side- 
walk width  of  18  ft.  or  1.8  ft.,  leaving  an 
excess  in  elevation  over  that  allowable  of  0..5 
ft.,  which  is  to  be  apportioned  between  the  two 
streets  directly  proportional  to  their  respective 
(Trades  as  originally  flattened,  and  as  follows: 
The  grade  of  the  wider  street  is  to  the  sum 


the  elevation  for  the  center  line  of  the  wider 
street  of  39.3  ft.,  and  41.0  ft.  for  the  nar- 
rower street.  The  curb  on  the  wider  street  is 
to  be  0.1  ft.  lower  than  the  center  line  or  at 
an  elevation  of  39.2,  and  on  the  narrower  street 
at  the  same  elevation  as  the  center  line  or  41.0 
ft.  Using  a  level  sidewalk  on  the  higher  side 
opposite  the  latter  elevation  fi.xes  the  elevation 
of  the  building  line  corner  at  41.0  ft.  The  re- 
sulting difTerence  in  elevation  on  the  lower  side 
is  41.0  minus  39.2  ft.,  or  1.8  ft.,  the  equivalent 
of  a  10  per  cent  slope  transversely  across  the 
sidewalk. 

The   successive    steps   required   to   complete 
the   elevations   at   this   intersection   consist    of 


Platform  the  same  as  the  elevati  ?[ 
ter  Lme  Intersection;  determinl  ,' - 
of  the  intersection  of  the  ciirb  l*  ^ ^^'"' 
the  elevation  of  the  center  lin,„  .^  ,, 
street,  allowance  being  made  f  1  ■  f? 
tion  due  to  the  roadway  width  ulr^ 
vide    for   resuming  the  2  per'c  .      ('* 


sidewalk^^slope  wherever  it'^has'lf  "***' 

\ 


\ 


from.  These  results  are  all  m,,.,  ■ 
plate  of  reference  as  are  also  -^^  ''^ 
within   the  limits  of  the  intersiL, 

Intersections  "A"  and  "B"  in  ,  '. 
tersection  "A"  in  Fig.  .3,  illustrf  .'    ,  ' 
the   treatment   to   be    given  to  a',":'l,  " 
classes    of    mtersections,   the  o  \  i.  ' 
being  those  intersections  fornie(v  ,■■''''" 
equal   width.     In  these  latter  a  ■ 
traversing   the   shorter  block  k\'    '"' 
treated  identically  the  same  as  tli 
and  the  street  traversing  the  In  - 
same  as  the  narrower  street,  aiet    'A 
described.  Ti 

Slight  variations  in  the  above  jt; 
be  necessary,  consisting  of  a  ne , 
adjustment  than  that  previouslv  ;„ 
along  the  same  lines,  as  illustra'ttY 
tion  "B"  in  Fig.  3.  represeiuimi.  ' 
intersecting  at  an  angle  of  4.5  lU  .. 

The   conditions   opposite  ead 
corner  is  somewhat  different  fr  if  r.m. 
previously  cited.     The  grades  o  irf  -r^ 
of  the  narrower  street  exceed  :1  - 
they  are  therefore  reduced  two-- 
inspection  of  the  wider  street  il;, 
of   its   grades   are   less  than  3 
they  are  therefore  not  flattened 
elevation    of    the   center  lines  , 
section  with  the  Building  Line  P  ■ 
former  case  being  computed  froiht-«ii 
grades  and  in  the  latter  case  fn  tli.  nf 
as  originally  calculated.    When  <it,  ii^ 
proceed   further  to  remove  the  nit  lai 
walk  slope  the  mistake  should  niie  Mia 
reducing  the  grades  of  this  \vi(«r  !« 
third,  hut  the  difference  in  elev^i     '■ 
the  center  lines  opposite  the  aciiti 
corners  over  the  amount  allowa 
rule  should  be  treated  as  an  e,\i<  i 
moved    proportional    to   the  gra  ■■ 
isting  along  the  center  lines  opj 
corner.     Otherwise    the    remaiiii 
are  similar  to  those  previously    : 

The  treatment  to  he  given  t"  i 
intersections  formed  by  more  tli;. 
deserves  consideration  on  accoiii  : 
plicated   nature  and  as  an  iliusi  '• 
general   procedure   in   these  cast  I- 
represented  by  Fig.  4  has  been 
the   City   Map   as  being  typical 
somewhat  more  extreme  than  tli' 
street  -system   similar  to  this  ki 
not  be  adaptable  to  other  than  a  i| 
level  territory  and  no  changes  ha  ■ 
in  the  elevations  adopted  e.xceptm  ' 
them   as   applying   to   the  inter"" 
center  lines. 

The  rate  of  grade  within  the  it-  - 
outwardly  from  the  intersection  i«i  -  ' 
computed,  the  next  step  consist:! ;''■' 
whether  this  case  represents  a  ig--  ■'• 
section  or  more  than  one. 

The  question  of  what  constiti  .-■   • 
section  under  the  rule  might  here  -i' 
raised.     If  two  or  more  streets  iiil«'  ,; 
street  approximatelv  opposite  cad*'  ^ 
dififerent  angles,  so  as  to  form  an  en  ;; 
lar  area,  or  what  is  commonly  tero  •  ■ 
Place,  this  condition  is  interprelds   ■ 
common     intersection     comprisin 
bounded   bv   the   street  iines  mO     ' 
right   angles   to   the   center  hncs  i»    '^ 
thorough  the  building  hne  comer  ?i 
greatest  platform  area.     Fig.  l  '•'  ^• 
an  intersection. 

The  value  of  a  clear  interpret 'f 
phase  of  the  subject  lies  parin-' "■ 
fact  that  elevations  fixed  withm 
the  Building  Line  Platform  ar''' 
flattened  except  as  a  tina!  resort  i^t 
excessive  transverse  sidewalk  s 
scribed  in  Paragraph  5  (6)- 


ENGINEERING     &     CONTRACTING 


523 


of  the  platform  opposite  the 
•rs  of  First  Street  at  its  mter- 
■\venue  A  and  Avenue  B  is 
ed,  but  an  attempt  to  limit  the 
line  at  right  angles  to  a  center 
ig  through  the  westerly  corner 
nd  Avenue  B  results  in  a  plat- 
ded  bv  the  respective  lines  of 
;  indicating  that  the  area  must 
secure  this  result.  Obviously 
is  obtained  by  lines  at  right 
espective  center  lines  and  pass- 
;  northwesterly  corner  of  Sec- 
1  Avenue  A,  the  southeasterly 
ind  Street  and  Avenue  A  and 
■|y  corner  of  Avenue  B  and 
which  gives  the  greatest  pos- 
irea. 

)nstrated  that  the  area  within 
venue  A  and  Avenue  B  from 
the  northerly  line  of  First 
outherly  line  of  Second  Street 
ele  intersection,  we  find  by  in- 
;  grade  on  the  westerly  portion 
t  exceeds  3  per  cent,  and  there- 
'latform  is  subject  to  the  Build- 
lent. 

irst  the  southerly  intersection 
ct  and  Avenue  B,  it  will  be 
iiitherly  and  easterly  from  the 
the  center  lines  the  originally 
;  are  apphed,  producing  results 
]uiring  no  further  adjustment, 
rades  northerly  and  westerly 
;ction  require  no  flattening. 
action  of  Second  Street  with 
eatment  is  practically  the  same 
srade  on  the  westerly  portion 
:  is  reduced  one-third.  Atten- 
I  o  the  extent  of  this  reduction, 
jm  a  comparison  between  tvvn 
le  amount  of  the  flattening 
d  from  the  street  traversing 
■;:k,  viz.,    from    Avenue    A    to 

im  adjoining  the  northeasterly 
•e  A  and  First  Street  requires 
■  the  elevations  of  the  center 
e  acute-angled  corner  at  the 
1  calculated.  The  resulting 
c:e  the  building  line  corner  be- 
■■'  ons  thus  calculated  is  2.9  ft., 
sicductcd  the  equivalent  of  a 
)  across  the  sidewalk  of  the 
eing  an  excess  to  be  removed 
d  adjustment  of  1.0  ft.  on  the 
;i   0.8    ft.    on    the    narrower 


tion  of  Avenue  B  and  First 
ions  are  somewhat  different 
iously  described.  Here  the- 
:ed  for  the  northerly  build- 
"im  the  higher  curb  results  in 
sverse  sidewalk  slope,  where- 
this  case  is  the  maximum. 
ewalk  slope  is  to  be  removed 
e  original  grades,  which  re- 
ig  of  the  grade  between  ele- 
d  within  the  limits  of  a 
itform  on  First  Street,  and 
.  condition  under  which  simi- 
be  flattened,  i.  e.,  as  a  final 
m  excessive  transverse  side- 


in-  line  of  Avenue  B.  between 
i  ;irst  Street,  the  grade  orig- 
dl  3.9  per  cent,  which  is  sub- 
luion,  due  to  its  being  within 
h<, building  Line  Platform  and 
•an  no  flattening  is  to  be  made 
:  fides  in  each  direction  from 
1,  the  center  lines  of  Avenue 
El 

■n't  finding  the  remaining  ele- 
h«  described  in  detail  for  the 
'  tiatment  is  similar  to  that  of 
'^:io^s  described,  but  all  of 
=hown  upon  the  plate  re- 

■■1  criticism  will  be  made  in 
:i?  leyations  for  points  in  the 
'-fj'ting  streets  within  the  area 
ejty  a  warped  surface,  but 
le  elevations  are  required  for 
•:ai dating  the  elevations  of  the 
n''   lines.     An    inspection    of 


mimerous  cases  indicat-i  generally  that  there 
will   be   no   obstacle   in   the   way   of   retaining 
them   and   at   the   same   time   securing   proper 
drainage  and  a  good  appearance. 
.\D.-\rT.\i;ii.rrv. 

It  is  believed  that  tlu-  ))roposed  method  will 
provide  results  agreeing  very  closelv  with  the 
best  average  practice  iov  the  entire  citv  and 
that  few  changes  will  be  required  in  the'  pres- 
ent mapped  elevations  to  make  it  applicable  to 
all  intersections.  .At  the  same  time,  it  is  not 
to  be  expected  that  any  ordinance  will  prove 
to  be  a  complete  success  unless  some  consider- 
ation is  given  to  ihc  [)rovisions  thereof 
when  originally  establishing  the  grades.  This 
is  especially  necessary  for  complicated  inter- 
sections, for  streets  that  are  desi.aned  to  be- 
come important  thoroughfares,  requiring  a  uni- 
form grade  across  the  intersecting  streets,  and 
for  streets  having  improvements  thereon  to 
which  it  is  desired  to  conform. 

Whenever  it  is  desired  to  provide  special 
treatment  for  any  street,  sufficient  elevations 
are  to  be  indicated  upon  the  map  to  control 
the  principal  features  thereof,  the  remaining 
portions  only  being  subject  to  the  provisions 
of  the  rule.  Similarly,  streets  that  are  im- 
proved prior  to  the  adoption  of  any  precise 
niethod  of  treatment  will  control  the  intersect- 
ing streets  that  are  subsequently  improved. 

Inasmuch  as  the  center  lines  have  been  made 
the  basis  of  calculation  for  computing  grades, 
it  will  be  necessary  to  establish  an  elevation  at 
their  intersection. 

In  defining  the  platforms  used,  no  difficulty 
has  been  experienced  in  referring  them  to 
.some  definite  portion  of  the  street  lines,  ex- 
cepting in  those  intersections  made  up  wholly 
or  in  part  of  curved  streets,  and  in  many  of 
these  cases  it  will  be  found  advisable  to  indi- 
cate on  the  map  the  boundaries  of  the  plat- 
forms to  be  used. 


Crown,  Grade,  Drainage  and  Founda- 
tion in  Macadam  Construction. 

SoiTie  interesting  information  regarding  prac- 
tice in  drainage  and  foundation  work  in  road 
construction  was  brought  out  at  the  informal 
discussion  on  road  construction  and  mainte- 
nance held  under  the  auspices  of  the  .Ameri- 
can Society  of  Civil  Engineers  on  Jan.  10  last. 
The  discussion  was  printed  in  the  Proceedings 
of  the  society.  Vol.  XXXVIII,  No.  4.  pp.  54(i 
to  .")C5,  from  which  the  following  notes  have 
been  taken  : 

Crown  and  Grade. — Mr.  James  Owen  stated 
that  his  practice  in  crowning  varied  according 
to  the  location,  grade,  amount  and  character 
of  the  travel.  He  stated  that  on  a  country 
highway  with  a  single  line  of  travel  the  best 
practice  has  been  to  build  the  crown  about  2 
ins.  higher  than  is  ultimately  desired,  as  the 
work  is  green  to  a  certain  extent,  and  if  al- 
lowance is  not  made  for  the  first  settlement 
there  is  a  likelihood  of  a  flat  surface  in  the 
center  where  w-ater  will  collect.  It  has  been 
his  practice  to  increase  the  crown  gradually 
until  on  a  new  16  ft.  road  it  is  5  ins.  This 
will  be  compacted  to  about  3  or  3J4  ins.  In 
suburban  towns  or  on  roads  where  the  travel 
is  divided  or  heavy,  the  necessity  for  so  great 
a  crown  is  not  apparent.  Where  there  is  a 
trolley  road  the  crown  is  practically  eliminat- 
ed by  the  track  in  the  center,  and  from  it  a 
slope  has  to  be  built  to  the  .eutter.  That  slope 
is  of  necessity  reduced  to  a  minimum,  and  Mr. 
Owen  has  found  that  in  repairing  roads  along 
trolley  tracks  an  artificial  crown  of  about  1 
in.  or  IK'  ins.  will  finally  wear  down  to  a 
normal  slope  sufficient  to  shed  water.  In  con- 
sidering crowning  there  is  always  the  ques- 
tion of  the  grade  of  the  road.  .As  a  rule,  it 
must  be  understood  that  the  steeper  the  grade 
the  greater  the  crow-n.  If  there  is  a  10  per 
cent  grade,  with  an  ordinary  flat  crown,  the 
tendency  of  the  water  in  a  heavy  rainfall  is  to 
follow  the  grade  rather  than  the  crown,  or  at 
least  to  make  a  curve  in  its  final  discharge ; 
but  in  such  cases  it  is  always  better  to  make  a 
rather  higher  crown.  There  is  great  objec- 
tion to  the  high  crown  in  thickly  populated 
districts,  due  to  the  sliding  motion  of  the 
vehicles,   and  also  to  the   extra   strain   on   the 


lower  part  of  the  wheels.  Consequently  it  is 
desirable  to  eliminate  the  crown  as  much  as 
possible  in  consideration  of  this  excessive 
strain.  When  there  is  a  bituminous  surface 
or  even  an  oily  surface,  a  flatter  crown  can  be 
used  than  with  ordinary  macadam.  On  coun- 
try roads  the  shedding  of  the  water  to  its 
final  omlct  is  generally  done  in  the  gutter. 
Mr.  Ow-cn  states  that  it  is  a  better  practice 
and  a  matter  of  economy  even  on  such  roads 
to  provide  the  drain  pipes  or  sewer  pipes 
along  each  inlet  at  intervals  of  about  400  ft. 

Mr.  Owen  has  always  insisted  that  a  flat 
road  should  never  be  built;  that  it  is  better  to 
build  the  road  so  as  to  shed  the  water  longi- 
tudinally rather  than  continuously  sideways. 
The  ordinary  level  macadam  road  may  be 
rounding  in  its  first  construction,  but  the 
travel  will  wear  off  that  rounding  and  there 
will  be  a  depression  in  the  travel  line,  where 
water  will  gather,  soak  into  the  road,  and 
make  a  bad  rut.  In  a  long  stretch  of  level 
country  it  is  sometimes  difficult  to  undulate 
the  road  from  point  to  point  with  a  minimum 
fall  of  5/10  in.  in  100  ft.,  but  it  is  better  prac- 
tice than  to  have  a  level  surface. 

.As  to  the  question  of  limiting  grades,  his 
standard  for  a  road  is  between  1  and  2  per 
cent.  lie  states  that  the  former  gives  a  very 
efficacious  result.  Less  than  1  per  cent  causes 
a  retardation  of  the  natural  flow  of  the  water, 
and  such  roads  require  more  slope  to  conduct 
it  to  the  gutter.  More  than  2  per  cent  and  up 
to  4  per  cent  is  a  good  traveling  grade,  and 
has  been  his  standard  for  such  purposes.  An- 
other question  enters  here,  which,  while  not 
related  to  the  grade  itself,  is  worthy  of  con- 
sideration. The  first  proposition  was  that  on 
traveled  roads,  where  there  is  a  height  of  a 
certain  number  of  feet  to  be  overcome  in  a 
certam  distance,  a  certain  grade  should  be 
adopted.  It  has  been  the  accepted  practice  for 
years  to  limit  the  grade  to  the  lowest  possible 
through  rate.  As  a  matter  of  fact,  the  ques- 
tion of  time  is  a  factor  as  much  as  that  of 
load.  If  there  is  an  8  per  cent  grade,  the 
horse  will  have  to  w^lk  up  that  grade  with 
his  load,  but  if  it  is  cut  into  two  grades,  say 
of  2  per  cent  for  a  section,  with  the  remain- 
der steeper,  the  horse  can  trot  on  the  low 
grade,  gaining  time  on  that  part  of  the  road, 
and  can  walk  just  as  fast  up  the  steep  grade 
as  up  that  of  6  per  cent,  which  is  an  im- 
portant matter  where  time  is  a  consideration. 
This  same  rule  would  apply  to  automobiles, 
and  it  seems  fair  to  presume  that  with  auto- 
mobile travel  and  also  with  auto  truck  travel 
there  should  not  be  so  much  insistence  on  low 
grades.  .A  great  deal  of  monev  has  been  spent 
m  cutting  down  hills  and  making  deep  cuts 
and  fills  in  order  to  produce  a  low  minimum 
grade.  It  makes  very  little  difference  to  the 
average  automobile,  except  as  a  matter  of 
time  and  some^  shifting  of  gears,  whether  it 
goes  up  a  2  per  cent  or  an  8  per  cent  grade. 
Consequently  this  question  has  to  be  decided 
from  the  standpoint  of  the  amount  of  travel 
and  the  character  of  the  traffic. 

Prof.  Arthur  H.  Blanchard  during  the  past 
year  has  adopted  a  maximum  crown  of  14  in. 
per  foot  for  macadam  roads  which  are  to"  re- 
main as  ordinary  water-bound  macadam  or 
are  to  be  finished  later  with  a  bituminous  sur- 
face. Under  certain  circumstances  as  low  as 
%  in.  per  foot  has  been  advised.  The  same 
recommendations  have  been  made  relative  to 
the  crown  of  bituminous  pavements,  but  in 
cases  where  a  smooth  surface  finish  was  as- 
sured or  the  bituminous  pavement  was  com- 
pleted by  the  application  of  a  seal  coat,  a 
maximum  of  %  in.  and  a  minimum  of  %  in. 
per  foot  was  prescribed. 

Drainage  and  Foundations. — One  point  in 
the  question  of  drainage  is  the  problem  of 
handling  quicksands.  In  one  case  in  Mr. 
Owen's  experience  a  road  went  through  a 
very  bad  bed  of  quicksand.  An  open  trough 
of  wood  was  constructed  with  battens  on  the 
top  and  open  at  the  bottom.  This  was  laid  on 
the  quicksand,  and  the  men  stood  on  it  and 
dug  out  the  sand.  As  the  trough  graduallv 
settled  into  place  it  was  filled  with  stone,  and 
provision  was  made  for  an  outlet  for  the 
water  at  the  end.  There  has  been  no  move- 
ment of  this  road. 
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Another  problem  in  road  work  is  securing  a 
good  foundation  across  a  swamp  or  bog.  The 
following  method  was  employed  by  Paul  D. 
Sargent,  while  state  highway  commissioner  of 
Maine,  in  constructing  two  sections  of  im- 
proved road  over  bogs  which  were  very  quaky 
and  unstable.  Tn  each  case  the  work  was 
really  widening  an  old  road.  In  one  section 
the  center  line  of  the  new  road  coincided  with 
that  of  the  old  one;  in  the  other  all  the  widen- 
ing was  on  one  side  of  the  original  road.  In 
both  cases  the  bearing  power  of  the  bog  was 
improved  by  the  construction  of  a  brush  mat- 
tress under  the  new  iill.  For  this  work, 
boughs  of  pine,  spruce,  fir  or  hemlock  were 
used,  care  being  taken  to  exclude  those  having 
stems  more  than  2  ins.  in  diameter.  These 
boughs  were  laid  shingle  fashion  in  courses, 
first  crosswise  and  then  lengthw'ise  of  the 
road,  and  were  four  courses  deep — that  is, 
two  transverse  and  two  longitudinal  layers — 
the  total  depth  being  about  Ifl  ins.  On  the 
boughs  was  placed  a  2-ft,  fill  of  gravel.  One 
of  these  roads  was  built  in  1908  and  the  other 
in  1010.  and  to  Mr.  Sargent's  knowledge  not 
the  slightest  settlement  of  the  foundation  has 
occurred.  Both  bogs  were  so  bad  that  it  was 
impossible  to  drive  a  horse  across  them,  and 
even  a  man  jumping  would  shake  them  for  a 
radius  of  50  ft.  This  method  of  building  a 
foundation  was  also  used  on  one  section  of 
new  county  road,  constructed  under  the  juris- 
diction of  a  board  of  county  commissioners, 
where  the  bog  w-as  so  bad  that  even  after  the 
mattress  was  laid  it  was  necessary  to  unhitch 
the  horses  and  draw  the  wagons  otit  on  the 
mattress  with  a  tackle  and  fall  before  they 
could  be  dumped.  ,\fter  this  road  had  been 
built  about  two  vears,  reports  indicated  that  it 
was  in  perfect  condition,  and  that  large  loads 
w-ere  being  carried  over  it.  In  work  of  this 
kind  it  is  absolutely  necessary  that  the  turf  or 
sod  be  not  cut.  If  it  is  and  much  of  a  load  is 
superimposed,  settlement  will  almost  certainly 
occur. 

Springs  in  the  roadbed  have  to  lie  treated 
according  to  special  conditions,  and  sometimes 
an  undue  amount  of  money  is  expended  and 
care  taken  to  provide  for  what,  during  con- 
struction, seemed  to  be  a  spring  in  the  bed  of 
the  road.  If  there  is  a  cut  of  12  or  1-5  ft.  in  a 
gravel  pan  it  generally  contains  a  spring,  and 
the  usual  procedure  is  to  make  elaborate  ef- 
forts to  remove  the  water  permanently.  Mr. 
Owen  stated  that  he  has  found,  however, 
after  considerable  e.xperience  that  the  first 
rush  of  water  is  merely  a  lowering  of  the 
water  level  to  the  new  grade  and  that  fre- 
quently within  a  year  or  two  such  springs  dis- 
appear entirely.  It  is  desirable  therefore  that 
the  topography  of  a  locality  where  there  are 
springs  should  be  considered,  and  judgment 
should  be  used  in  determining  whether  a 
spring  is  permanent  or  whether  it  is  merely 
due  to  chaTiging  conditions  in  constructing  the 
road. 

Mr.  Owen  has  for  a  long  time  been  an  ad- 
vocate of  the  telford  type  of  construction.  In 
the  discussion  he  states  that  some  of  these 
roads  built  6,  7,  8,  9  and  10  years  ago  have 
stood  up  without  a  break.  In  one  case  where 
a  road  was  built  of  telford  it  did  not  receive 
a  dollar's  worth  of  repairs  in  19  years,  and  it 
was  a  heavily  traveled  road.  In  Mr.  Owen's 
district  there  is  plenty  of  stone,  and  telford 
roads  are  built  as  cheaply  as  macadam  roads 
in  the  same  locality.  Mr.  Owen  has  laid  many 
miles  of  sandstone  foundation  and  obtained 
good  results  from  the  roads.  He  has  adopted 
a  principle  which  he  has  found  to  be  fairly 
successful— namely :  to  make  the  thickness  of 
the  pavement  according  to  the  grade.  The 
following  data  were  established  as  a  basis: 
Less  than  1  per  cent,  a  10  in.  pavement;  be- 
tween 1  and  4  per  cent,  an  8  in.  pavement ;  and 
greater  than  4  per  cent,  a  fi  in.  macadam.  He 
states  that  it  would  seem  that  such  a  principle 
might  be  taken  as  a  governing  one  in  consid- 
ering the  case  of  foundations  for  road  con- 
struction. 

Mr.  Theodore  S.  Oxholm  stated  that  when 
repairs  were  made  to  some  roads  in  Richmond 
borough.  New  York  city,  constructed  on  tel- 
ford foundation,  it  was  found  that  that  upper 
or  wearing  surface,  composed  of  the  smaller 


sizes  of  stone,  was  badly  worn  where  it  came 
in  contact  with  the  telford.  This  appeared  to 
indicate  that  the  wearing  surface  was  being 
worn,  both  at  the  top  by  vehicles  and  at  the 
bottom  by  the  impact  on  the  heavy  telford 
stone,  thereby  causing  an  increased  expense 
for  maintenance.  It  is  Mr.  Oxholm's  theory 
that  in  any  kind  of  macadam  road  construc- 
tion telford  or  field  stone  should  only  be  used 
for  drainage  purposes;  that  on  dry  and  well 
drained  soil  the  ordinary  macadam  road,  com- 
posed of  stone  ranging  in  size  from  2^^  ins. 
to  screenings  and  dust  is  suitable  for  all 
classes  of  travel  in  country  districts,  where 
such  roads  are  mostly  built. 

Mr.  F.  C.  Pillsbury's  experience  has  been 
that  for  surfaces  which  are  not  subjected  to 
extremely  heavy  loads  such  as  would  require 
granite  blocks  or  similar  pavements,  a  sandy 
gravel  provides  a  better  foundation  than  tel- 
ford or  V  drains,  under  any  natural  condi- 
tions. 

The  experiences  in  drainage  and  foundation 
work  in  connection  wdth  the  roads  constructed 
by  the  Massachusetts  Highway  Commission 
was  described  by  Mr.  J.  A.  Johnston,  who 
has  been  connected  with  the  commission  since 
the  beginning  of  its  work.  This  portion  of 
the  discussion  follows  practically  in  full : 

In  beginning  its  wurk,  the  Commission  con- 
structed some  rather  elaborate  systems  of 
trench  drains  and  telford  paving  for  founda- 
tions. Where  such  w'ork  was  done  there  were 
no  failures,  but  the  cost  was  excessive.  Such 
foundations  were  not  built  everywhere,  but,  on 
the  contrary,  the  policy  was  to  build  them  only 
where  they  were  thought  to  be  absolutely  nec- 
essary, and  to  omit  them  in  case  of  doubt.  In 
view  of  the  expense,  the  speaker  believes  that 
this  theory  was  correct,  and  especially  because 
at  first  greater  reliance  was  placed  on  blind 
drains  than  has  since  been  found  to  have  been 
justified.  Of  course,  it  was  expected,  if  th^ 
need  developed,  to  build  such  additional  drains 
and    foundations   as    were    required. 

It  has  been  the  speaker's  practice  to  locate 
carefully  every  frost  break  and  soft  spot  which 
shows  on  the  ro.id  in  the  spring,  and  to  remedy 
such  places  as  promptly  as  possible.  It  has 
been  difficult  at  times  to  persuade  some  of  the 
past  members  of  the  Commission  of  the  neces- 
sity for  such  work.  Some  of  them  have  be- 
lieved that  it  was  a  mistake  to  disturb  the 
crust  of  a  road. 

To  avoid  breaking  up  this  crust,  many  experi- 
ments have  been  tried.  On  one  section  of 
macadam  road,  which  was  so  muddy  in  the 
spring  that  the  crust  had  the  consistency  of 
porridge,  from  6  to  8  ins.  of  broken  stone  were 
placed  on  what  had  originalUv  been  6  ins.  of 
macadam.  This  improved  the  conditions  for 
one  season,  but  in  the  second  year  they  were 
as  bad  as  before  applying  the  remedy.  This 
section  was  at  the  foot  of  a  hill  and  on  a  fill 
about  2  or  3  ft.  above  meadow  land.  A  blind 
drain,  2  ft.  wide  and  3  ft.  deep,  was  then  built 
across  the  upper  end  of  the  fill  to  cut  off  the 
ground-water  from  the  hill,  but  it  had  very 
little  effect.  Similar  cross-drains  were  then 
constructed  at  about  100-ft.  intervals,  but  the 
road  continued  to  be  muddy,  .\fter  that  the 
macadam  was  stripped  off  and  a  foundation, 
12  ft.  wide,  18  in.  deep  in  the  center,  and  6  in. 
deep  on  the  sides,  was  built  with  field  stones 
not  exceeding  10  in.  in  their  largest  dimension. 
The  old  broken  stone  was  then  screened  and 
replaced,  but  so  much  of  it  had  been  churned 
into  the  mud,  that  though  from  12  to  14  in.  had 
been  placed  on  this  road,  scarcely  enough  was 
recovered  to  cover  the  foundation.  Since  this 
work  was  done,  5  years  have  elapsed,  and  there 
has  been  no  further  trouble. 

Miles  of  ground-water  drains  have  been  built 
which  the  speaker  now  believes  to  be  prac- 
tically useless,  for  it  is  his  opinion  that  under 
many  conditions  the  capillary  action  of  the 
soil,  intensified  by  the  puddling  or  tamping 
action  of  the  traffic  passing  over  a  road  surface, 
nullifies,  to  a  large  extent,  the  supposed  effect 
of  the  drain  in  lowering  the  water-table,  and 
this  is  regardless  of  the  fact  that  there  may 
be  a  water-proof  top  on  the  road.  The  speaker 
has  built  blind  drains  entirely  around  a  section 
of  road.  15  ft.  square,  and  with  proper  outlets, 
but  with  no  appreciable  effect  on   the  enclosed 
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drains,  for  there  are  soils  which 
and  there  are  places  where  an  ex(l 
must  be  taken  care  of,  but  there  | 
stances  where  more  money  has  J  "' 
drains  than  would  be  required  to  \]T 
solutely  unyielding  foundation  undltk ' 
road.  * 

Under  most  conditions,  a  10-ft.  lU 
stone,   even  6  in.   deep,   which  williiZ 
more    than    25    cts.    per    lin.    ft.   ofbJ" 
immeasurably     greater     benefit    tlf . 
drain    which    will    cost    more    mon<   t„ 
up  a  road  surface  by  strengtheninghj  (', 
tion  may  not  sound  as  scientific  as '  tl 
indirect  method  of  drainage,  but  il  [^. 
successful.     By  a  stone  foundation  Inji  ■ 
the    hit-or-miss    dumping    of   stor'im, 
holes,  nor.  at  the  same  time   is  iijjt,, 
hit   each    stone    on    three   sides  witj  ), 
and   wedge  it  in  place  as   telford  rttc 
dirt     surface     of     the     sub-grade  ihoi" 
smoothed  and   properly  graded  to  :  of 
the  water;  the  stone  should  be  pla.  |„ 
with    the    smaller    stone    on   top     d, 
crevices,   and   the  whole   should  b(r»|; 
It    is    not    always    necessary   to   h 
depth  of  stone,  it  should  be  varied  ,  „ 
conditions,    being,    in    some    places, 
in  others  only  6  in.     It  is  by  no  me 
that    the    foundation     should     exte 
width  of  the  macadam.     On  most 
in    the    speaker's    division    the    fou , 
only   10   ft.   wide,   while   the  macaj 
In  the  spring,  when  the  frost  is  coi  , 
average  width  of  travel  is  rarely  i . 
ft.,  and,   though  the  eye  can  readi  . 
line   of  the  edge  of  the  foundation,,, 
been  no  breaks  and  no  trouble  fro  ■ 
tice. 

To   use  more   than   4  in.   of  brok 
macadam  is  a  mistake,  foranythir. 
depth   is   merely  foundation,  and  i 
stone   at    $1    per   cu.    yd.    is   much 
crushed  stone  which  will  cost  frort 
per  cu.  yd.     On  very  soft  soils  it  rob 
able  to  use  a  layer  of  gravel  under? 
tion.   but  a   light   layer  of  field  st(  oi 
gravel  will  give  a  far  better  and  mi  s« 
tial  road  than  the  gravel  alone.    Iilj-s 
experience,    the    speaker    never  sas 
failure  over  a  stone  foundation  whi  ted 
properly   laid. 

Not   long  ago,   a  j-oad  official,  w  biJ  II 
recently    appointed,    told    the    spea    Halj 
intended    to    put   a    telford   base  UJr  .ilii 
roads.      Another    official,    also  newlipioilj 
stated   that  he  did  not  suppose  an  o»'"i'H 
was  needed  under  6  in.  of  macadai  I'  »rt 
nately.  the  speaker  could  not  agre<  ilii 
of    them.      In    Massachusetts   thepTi 
miles    of    road    where    the   macad.T- 
the    natural    soil,    with     excellem 
many   mor.e  .which   would   not  h.i 
year  without  a  foundation. 

Mr.    Clifford    Richardson   st.ite^ 
of   the   difficulty   with  broken  .st^'   ' 
the  United  States  has  been  and  i 
subsidence   into   the   soil  of  the 
road.      In   many   cases  the  soil  ' 
properly  prepared  to  receive  thi:^ 
in  others  the  nature  of  the  soil  h 
that  it  would  be  impossible  to  pr  it 
the    purpose    without    very   carefiii''-" 
which  has  been  omitted  almost  t^"' 
by   the   construction   of  a  suitaM' 
of  the  telford  type,  or  one  of  In 
Crete,     .A  concrete  foundation,  •'•> 
he  more  costly  than  one  of  broken 
foundation  of  this  type,  4  ins.  '1 
stronger  than   a   loose  one  of  '-' 
stone,  6  ins.  thick,  and  the  diffi: 
will   not   be   a   serious   consider.it: 
the   much    smaller   quantity  of  *t 
the  4-in.  foundation  will  largely  ; 
the  cost  of  the  cement  and  saiu! 
Crete.     A  concrete  foundation,  wli> 
will   give  an   asset   which  can  I'e 
for  all  time,  while  a  broken  stone 
is    necessarily   of   a    more  or  'es- 
nature,  owing  to  its  displacement 
and  its  disappearance  into  the  soil 
ports  it.     He  stated  that  an  eftoi 
made,   at  least   in  the  case  of  o" 
highways  which  are  to  carry  nw^ 
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j:s"  f:;'all'time':"nd  on";Wdr"a       I^^^gg'"g'    patching    and    Resurfacing  H  .he  layer  is  to  be  n,ore  than  3  ins.   thick, 

ace  can  be  constructed  easily  and                                  Gravel    Roads.  ''       ,}    °"f "    "^    necessary     to     form  •  slight 

at    such    intervals    as    may    be           One   of   iI,p    »^ -,              -     ,       ,.  shoulders    by    scrapmij    the    loose    and    worn 

,^V     f    M-  i?   se^t'O'is   ot    the    Public   Roads  material  from  the  central  portion  of  the  road 

,|ion  of  the  subgrade  is  one  of  the  i^s  oifby  whid' "the"  sA't"'  h"  ,'^^""^"'   P"!"-       Vk'°   ""'  '''^%     Frequently   the  crown   has 

l-atures  in  macadam   construction.  ,io„eJ   is  ^iv  m    •  ,„1          "  Highway  Commis-      a>I  been  worn  off  the  old  roadbed,  and  some- 

.Irade  is  not  properly  prepared,   it  anrfurtht?  ro-id   r    vrr ■[.      ''^"'"'  «"   S""'      '"""    "1°'-'^'    .'eavmg    the    old    road   surface 

,„p  into  the  stone  when  this  is  ap-  coun  v     hat    dot    .  .    i '°  ^">'  '°^^"sh.p  or      concave  or  "dishing."    In  such  cases,  the  new 

ine  result  that  the  actual  thickness  "rewartLi  "'.l             '"'     "'     P-i^viousIy      grave    will   have   to  be   thicker  in  the  center 

istone  layer  is  materially  reduced.  section    of  the   hw  '„;        T^'c   "'^\"r-   ?^''       '""^     feathered     out   at   the   edges.     The   new 

&  it  is  sometimes  difficult  to  get  Commissi  .nnnJ.^  ,^     '   """   ^'^te   Highway      favel  can   be   kept   in   proper  crown   by   the 

[of  the  subgrade   into    first   clLs  nai"      harshould    n"  '"^'^'''  "'"  '^"?^,  °^  '•"-       ^'T'l"  "''^  °^  "''^  '"'"^  ''■■='»'  ''^  '''1^'=^''^  ''e- 

i  instance,   in    clays,    especially    in  \ccordinelv     in    n    hn   'r     "'°"r-  ^"''ff^ctory.       scribed,    sometimes    supplemented    by    the   use 

?  contain    considerable    mica,    the  pr™°  red    l;    Mr     >'"f '■"„°"o  ^'■^''■'' r?°='''^       °^  ^  '"'"^  ^'^^"■ 

c-ing  the  process   of   rolling   will  "staL    Highway   Comm«io^,Vr,f''''f  u'^"^^'          ^'  f  °i'''^-  ^f  needless  to  add  that  tlie  best 

ecoming  partly  compacted,   these  niethods  v°"re  suug^st"     f  °  n-i          fo"o^^'"g      f^avel  obtainable  oudit  to  be  used  for  rcsur- 

.:„g  both  ahead  of  and  behind  the  erl     a  grave?  roa^  su;/-,/^   "'=""''"'""&  prop-       facing.     It  is  also  best  to  do  this  work  in  the 

Ij   condition   in   the   case    of   sub-  /,      s   ivti  roaa  surtace.                                       spring  or    fall   when   the  old   bed   is   not   too 

[ts,  may  be  caused   bv   too   much  '-"'agging—(jrdvel     roads     are     never   hard       hard,  so  as  to  prevent  any  of  the  new  gravel 

\   but  it  frequently  occurs  on  fills  ^"o"sn   and   smooth   enough   when   opened   to       from   hcing   ground   up   under   the    wheels   of 

t  rolled  too  much.     Mr.   W.   W.  ,     \,      '°,  Prevent    almost    immediate    rutting  heavily  loaded   wagons,  especiallv  if  any  part 

t   that  this  flakv  condition  mav  be  f^  }       vvlieels  of  heavily  loaded  wagons.     In  of  the  new  layer  is  less  than  .3  ins.  thick 

sisfactorilv  by   spreading   a   laver  „     ,'  '^  gravel   vyhich  contains  enough   clay  to           It  "wy  be  proper  to  add  that  the  gutters  and 

lers,  or   stone   dust,    as   mav 'be  P^civ   immediately   under    the    roller,   or   in   a  ditches   must   be   kept   clear   of   dirt    rubbish 

1  top  of  the  subgrade,  to  a  thick-  J;"'   °^^'^,   ""^er   travel   will   always   prove   to  weeds    and    brush    so   that    the    water   alwav.s' 

>  2  to  6  ins.,  and  then  compacting  •      f,  "'"acly  road  when  the  frost  is  going  out  has  a  free  and  unobstructed  flow  to  the  near- 

ih  the  roller,  so  as  to  secure  an  '"  "'e  spring,  and  m  prolonged  wet  spells  at  «st   drains   which   can    remove   it  permanently 

.  ictory  surface  on  which  the  mac-  [   seasons   of   the   year.      If   such    gravels  from   the   road. 

placed  without  danger  of  its  be-  ^'"'"      ,"  ,     °"  ^  ""oad,  they  can  be  greatly  im-                              - . 

.  h  the  subgrade  material  and  thus  P''°\cd    by    covering    with     a     thin    layer    of             „                   ^ 

;-tion  of  its  effective  depth.     Still  "^•''""y-grayel,  applied   when   the  old  gravel   is            -Notes  en  Road  and  Street  Work 

Hi.  xvhich  Mr.  Crosbv   found   to  '"M"*^'    3' owed    to    mix    under    travel,    the           Cost   of   Hand   c;^,,„;„„ ,.  o.  n     ,   ..■ 

^essful.   is    to    use    for    the    first  Tl    ""^  ^,'^'   ''""°'^'   ''>•   "''■■   f^"l"<="'   "se  H^nd  sweenhit  at  Irp?  W  ^'- ^^"1  i,^'""- 

.cadam    crusher-run    stone    con-  of  the  road  drag.  done  brafo?<-Prnn  f;"'  ^^f""''  '"  i''''^ ''■=*" 

line  material.  Such  stone  placed  ,0"  =^">;  g«^-<^'   fo^d.   dragging  with  a   suit-  l^rs^^epers    1 1   shov 'l  '  f   °    n"f   ^°«'^«"- 

;  grade  previously  put  in  the  best  ^"^'^,  '"'^^    ^^/^f   should    begin    after    the   first  cost  of  $5?4  %,  Lfd  f      t^     .  l\^^^"'f  «'  ? 

ition    is    then    thoroughly    har-  f""^    rain    following    the    completion    of    the  milL   swepri  vTand  ■wn74^>?'''  -h"""''"  °^ 

rffect  of  the  harrowing  is"  to  de-  ["^'^  =>"/'   b?  '^°""""«1  =>fter  each  subsequent  arefof  1  037  400  sn    vdf    Tl'     '   ''''*''   "^     °'?' 

;   material   in   the   bottSm   of   the  '='7    """'   '^e   road   surface   becomes   so  hard  colfec?ion     of    ;wpe;ini            '  '"■"■''°'   ''"'^ 

d  produce  apparently  about  the  ;■'"''  .^n^ooth  that  heavily  loaded  wagons  make  [oo   cu     vds      The   nvern^rtn  ,^PP™--^"";-'''='>; 

■^  the  application   of   a   layer  of  "°    '"^P'-^sion    on    the    road    surface.      This  streets  ciVined  wnc  «A;^       S,''    ""■   ""'^   "^ 

ings  placed  bv  itself  on  the  sub-  "^"1    !''f  n"^*^    '^'""^^"'^    "'"''    1^<^    fr«l"'^"t  '''"4,                 "  ^-•-''  "'  ^"  '-■^^-  ^'^   ^•"'"» 

I  ously  described.  '"P,   ^^."^^    'all    until    winter    sets    in.    and    the           t"   r'       r 

-f  shutting  off  the  water   from  fol'o).vmg  spring  until   the  middle  of  May  or  n/r^rh  I,"/   f°r   Loadmg   or   Unloading    Road 

d  sides  of  a  macadam   road   i^;  '"n  ""'    ?^  J""^-     After   that,    the    dragging  ^«acninery.— 1  he   accompanying   illustration 

i allows  bv  Mr.  H.  P.  Willis-     If  """    "°}    ^^    ^"y    effective,    unless    the    rains  'f^  't5-'''''-'''"t^';"]'="'  ^''"P'oyed  by  engineers 

along  the  side  of  the  road  at  Y*^  °'  l°"S  enough  duration  to  slightly  soften  f'           ilhnois  Highway  Commission   for  un- 

le  macadam,  the  natural  plane  is  '"'^   surface,  and   may,   therefore,   be   less   fre-  °      -^  lu       '"'^":^V"ery  from  flat  cars,  or  for 

■  ordinary  soil  pipe  about  4  ins  ?"""■'■     ^"'  ""^^  '^'"   still  be  found  very  ef-  1?,?      -^  1     u  "'i"-''-""^/-'i'  °"  '^^  cars.     The  in- 
laid in -this  ditch   and  covered  f.^'^t've    and    efficient   in    the   late    fall    and    in  t '?  l^L  "h  °^  ""  "^  '"t  ^''  ^  '""'■  ^^  ^  ^^-  *e 

liping   back   the   excavated    soil,  Tf  ''"'!!'^'  *'"'",  ^^^  ^™''  '^  ''°"''"S  out  and       ,?f„k     TI,^'"^  "'T''^''  ^^^  -   '"•   o""  3   '"• 

'•y  be,  the  conditions  have  been  ^"'■rV"  'h\B''f' e'  's   fully  settled.  P'^"^;^  [.'«  "-pf  end  of  the  car  is  blocked  by 

,h  a  manner  as  to  benefit  at  least  r    ^  ""^  ^^?"^  '^,"S.  the  log  drag,  or  the  various  fh"°  ,1  '""  ""  ''  ""'^  «"^  against  the  car  and 

U  far  as  concerns  the  moisture  l?™^   of  steel   drags   will   be   satisfactory   for  Vh„„^  Ja"",- ''"''    ^S''""'''.*    "°ss    ties    in    track. 

:apillary  attraction,  because  the  !"'    T^'V.  .^'3'="    ^°°'^^"    drags    are    used,           ,"^  ^!^  "^^  ^""^  required. 

the  broken  plane.     Water  try-  ,  ,^  should  be  faced  with  some  kind  of  steel          Wetting  Streets  with  Solution  of  Chloride 

le  ground  water  levd  acts  as'a  ^  1,?^         .■       ,         ■  °*  L™e.— In  his  annual  report  for  1910  the 

land  if  that  force  can  be  made  ,        j  "       ■      draggmg    is    systematically    fol-  ^■".mmissioner   of  public   works   of  St     Paul 

horizontal  force  which  tends  to  •  ■        ""•   "    "''"   ^'^   found    that   the   cbst  of  *^''""'   ^'^f"   that   during   the   month   of   De- 

;ie  road  it  will  be  of  great  bene-  rnaintenance  of  gravel  roads,  even  with  some  '-"^"mber  of  that  year  the  paved  streets  of  the 

|out  the  water.     If  the  material  P'''tching,   can   be   kept   below  $10   per   mile   a  "?'  were  kept  constantly  wet  with  a  solution 

'e  ditch  is   a   clav.   and   if   it   is  y"""'  °'.  chloride  of  lime,  pulverized  and   dissolved 

.Idled  back  over  the  pipe,  a  wafl  Patching—This    work    is    usually    neglected  Tu       I      ■     ,  °^  ^  ^'^^'^  -"et-     About  1  lb.  of 

Impervious  to  water  will  be  pro-  or  done  in  such  a  way  as  to  cause  tw°o  ruts  \i     '^"^^""'^aLwas  used   to   a  gallon   of  water 

Outside  of  the  road.     The  water  Jo    form    where    there    was    but    one    before  -'^'^""t  -'tons  of  chloride  and  8  tons  of  coal 

■seep  into  the'road  from  bevond  ^hat   is  the  invariable  result  of  filling  a   rut  ''''^'''^  T,-  °"nng  the  first  three. weeks.     The 

'iieet  this  impervious   wall."  fol-  '°o    full.     This    work  should   always  be   done  '^f^'  °t  this  material  and  its  aoplication  on  the 

ind  flow  off   through   the   pipe.  ^^'^en    the    road    is    wet,   preferably    when    tlie  ^""eets  exceeded  $800. 

k   State   Highway    Department  ^^ter  is   still   standing  in   every   little   hollow  ,   Contract  Prices  for  Pavements  at  Duluth 

'method  with  success,  at  a  cost  on  the  road  surface,  so  that  the  workmen  can  Minn.— The   foll.nvir.g   h^ures   from   tlu-   an- 

per  hn.  ft.     Another  method  of  see  just   where  to   place  the   new   gravel   and  ','!'■'     '"''"•"ort  of  th.--  city  engineer  of  Duluth 

Kime  result  is  to  cover  the  pipe  ^^o^t  how  much  is   required.  .Minn.,    for   1911    show   the   cost   per   square 

|0"\  which   answers   the    same  Unless  the  rut  is  a  very  large  one.  it  is  al-  ^'""^  °f  the  dift'erent  kinds  of  street  surfac- 

•obably  more  effectually,  but  is  ^avs    best    to    shovel    the    gravel    from    the  '"§  m  that  city  last  vear: 

■  The  Xew  York  State  High-  wagon  into  it,  rather  than  'to  raise  a  side-  "  Per 
i'*  ■u°l!'  ";°'"'^'"g  on  a  scheme  '^^'"d  and  attempt  to  dump  a  part  of  the  load.  Kettle  River  Sandstone,  6-in  in  cJeDth  0  in"'  ■'''*• 
h  will  be  dug  next  to  the  mac-  ,  i^atchmg  done   in   the  proper   manner   when           concrete  base,  2-in.  sand  cushion    "enTent 

ijng  will  be  put  in  that  trench  the   road   is   wet,   followed   by   the   road   drag  p,f,''in",nn    pi„T'S°-'=,'=°^' 52.52 

vertical    plates    made    either  will    maintain   an   old   gravel   road   surface   as         "X^/eTe  b^isf  2^n 'Ln^l^uSn  °asD^^^^^ 

le  same  kind  as  the  soil  pipe.  good   as   new   until   it   is   so   badly   w^orn   that  ^''r cushion,  asphalt 

Id  clay  mixed  or  in  fact  from  3"-  entirely    new    surface    is    required       The  ^''®?^?te  Blocks.   4-in.   deep.  if;-ib.   priiess'  " 

can   resist   the   disintegration  fravd  used  should  never  be  poorer  than  that  asphaU   mie"*"''  ^^^''^  ^''"-  ^^"<^  cushion, 

^P'^*",  "1    the    ground.      The  forming   the    surface    layer   of    the   old    road  Sh<'<-t    Asphalt.   ■2-YnV 'iiinder"  course' '  V-in    "■ 

that  plane,  follow  it  down  to  and    especially   should   not   contain   an    excess  ^•h''*'?"'^^  f^Vf^ce,  on  5-in.  concrete  'ba'se. .'  -'-30 

using  the  same  kind  of  gravd  as  was  used  to  Granitoid   (concrete),   SH-in    coicrlte  bise' 

,  build   the  old   road.  l%-in.    wearing    surface,    on      cinder      or 

cons^?W;n      "    ?°"™"t'°"    "'^  7^'^  ^'""^  °f  patching  should  never  be  done  fotntt      "'''''■     ^""'^"     """''"'^   expansion 

roS  a  furd"wiH^*b' ,'''■'"  Tu^'^'^'   °''   '"°^''   '^•^'^    '^   '^"'^   -^   dry.    for  Ta^?'"4ea'dam' 'on-S-'in.' co'ncret'e'ia's'e  "-'-'in'  -'" 

•  pure  a:ea^].:j:]s:^'::;^ct;^  i::,::^'j:^i^:^':^i,-szr''"' '"'°  -i^:=^^^^e:m."erush^'rock'ba  ;"» 

ThV,?ouset.rl'tolt?:   t'  I         ^^""f""'-I''l   -^"of    surfacing    an       Tl;iSn^r^5-f„.^-'^e?e'te 'base] '^lin'-wear     ^'^'^ 

erected    ^t  ,       ^  '^''"""'      °'''  ^°'"^  '"  "^"'^'^  "1*=  same  as  putting  on  the       Ti^^„  surface 1.50 

[erected,  at  very  low   rates.  top  layer  of  gravel  when  building  a  new  road  tnrsu?face '":  .^°".':"'.^^'''""•   ^-'"-   ^•^^'- 
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Crushed  KucU  llacadam.  1  foot  deep  in  three  witiiiii    50    ft.    of    tht-    center    line,    and    all 

layeis  -:;■••■, .' ■• , ■■■;„:■  ■'^"  eiicrr.aclinients   of   whatever   character   or   de- 

•^lave^s  '*'""  -''^"^^.^.'".•..'':.'".^'."!.'.".  .  .7.-.  scr.ption  on  the  right  of  way  nnis,  be  shown 
Gravel  siufacing.  10-in.  deep,  watered  and  on  the  drawings.  Details  of  rctaninig  walls, 
rolled  ■'"  where  the  same  are  included  in  the  road  con- 
Cost  of  Crushing,  Hauling  and  Spreading  tract,  will  he  shown  on  the  plan  and  cross- 
Gravel.— Tl.e  following  data  on  gravel  road  sections.  Whenever  the  slopes  exien<l  beyond 
construction  in  Longmont  coimtv.  Colo.,  were  the  ri.ght  of  way  such  extensions  wdl  be 
given   bv   Mr    S    r/ Elbe  in  the  March.   191-2.  shown  on  the  plan  and  the  name?  ot  property 


After  a  p..)rtion  of  tlie  street  is 
strips  are  pulled  out  and  hot  pit 
poured  on  the  blocks  from  buckets 


.„,,„,  'sife 

alxjut  4  _gals.,  and  this  is  immediat'*?- 


off  so  that_  only  one-half  of  the  di 


blocks   is   filled   with  hot   pitch 


ot 


T'k! 


and  • 


-r-1 1    I'v; 

Sectional    Elevation    of    Loading    Incline  for     Road    Machinery. 


issue  of  the  Iiuer-Mountain  Fruit  Journal. 
The  material  used  was  a  cement  gravel  con- 
sisting of  ."lO  per  cent  rock  from  4  to  10  ins.  in 
diameter.  :!!•  per  cent  stones  smaller  than  4 
ins.  and  about  20  per  cent  adobe  soil  consist- 
ing of  lime,  clav,  etc.  The  gravel  w^as  run 
through  a  portable  crusher.  The  crusher  had 
a  jaw-  opening  of  9x18  ins.  and  a  capacity, 
varving  according  to  the  material  to  be 
crushed,  of  from  12  to  20  tons  of  2-in.  ma- 
terial per  hour.  The  crusher  was  mounted  on 
a  truck  equipped  with  folding  elevator  for 
carrying  the  stone  to  a  lo-ton  portable  stone 
bin  and  a  chute  screen  for  classifvmg  the 
stone.  --\n  agricultural  traction  engine  fur- 
nished the  power  to  operate  the  outfit,  at  a 
cost  of  $0  per  day.  including  the  services  of 
the  owner  of  the  engine.  The  fuel  cost  $2 
per  day.     In  addition  there  was  the  following 

costs:  _      ,„,. 

Per  day. 

Two  men  operating  crusher  at  %2 54.00 

Two     men     handling     tram     cars     to     reed 

crusher  at   $- ■• l^^ 

Four  men  shoveling  in  pit  at  %i »•«'' 

One   foreman  at   S3 "•''" 

Oil   and    other   incidentals JO" 

Interest    and    depreciation ■  1  "" 

Total     Sai-"" 

The  gravel  was  hauled  to  the  road  by  a  trac- 
tion engine  and  10-ton  reversible  stone  spread- 
ing cars.  Two  men  at  $2  per  day  were  also 
emploved  in  spreading  the  gravel  on  the  road. 
The  hauling  charge  was  $10.50  per  day.  The 
average  output  of  the  crushing  plant  was  100 
tons  per  8-hour  day.  On  this  basis  the  total 
cost  of  gravel  per  ton  spread  on  the  road 
was  42.3  ct  =  . 

Requirements  for  Drawings  for  Highway 
Improvements. — The  regulations  of  the 
State  Commissioner  of  Public  Roads  of 
New  Jersey  require  that  all  drawings  for 
state  aid  road  improvements  filed  with  the 
department  must  be  black  prints  on  white 
ground,  either  on  cloth  or  cloth  backed. 
The  size  of  the  sheets  is  to  be  22  in.  by  42 
in.     The  scales  are; 

Plan,  80  ft.  =  1  in. 
Profile,  horizontal  80  ft.   =  1  in. 
Profile,   vertical  4  ft.  or  S  ft.   =   1   in. 
Cross  section,   4  ft.    =   1  in. 

Detail,  cross  roads,  entrances,  etc..  40  ft.  = 
1  in 

Where  there  are  several  sheets  and  a  key 
map  is  submitted  therewith  any  scale  may 
be  used  for  such  key ;  sheet  must  be  22  in.  by 
42  in.  All  cross  roads  and  entrances  to  pri- 
vate grounds  are  shown  on  plan,  and,  where 
the  proper  connection  thereof  with  the  road 
requires  fill  or  cut,  by  profiles  and  cross 
sections  en  separate  detail  sheets.  These 
must  contain  all  the  data  necessary  for 
calculation  of  the  quantities  involved,  which 
quantities  must  be  given  in  the  calculations 
under  the  head  of  excavation  outside  road. 
Drawings  must  show  all  important  trees 
within  the  right  of  way  of  the  road  and  in 
the  slopes.  Such  trees  as  are  to  be  re- 
moved must  be  indicated.  This  does  not 
apply  to  trees  les"^  than  4  ins.  in  diameter, 
nor  in  woodland  where  area  to  be  cleared 
will  be  indicated.  The  center  and  side  lines 
of  the  roadway,  the  exterior  lines  of  the 
right   of  way.   the   location   of  all   buildings 


owners  indicated.  Where  llic  r(]:\d  is  diverted 
from  the  previous  right  of  way.  and  property 
taken  for  the  new  location,  its  ownership  will 
be  shown. 

Wood  Block  Pavement  Construction  in 
Europe. — The  practice  in  laying  wood  block 
pavements  in  some  of  the  European  cities, 
notably  London  and  Berlin,  differs  somewhat 
from  the  practice  in  this  country.  The  fol- 
lowing description  of  the  methods  employed 
was  given  by  Mr.  F.  J.  Lewis  in  a  discussion 
at  the  last  annual  meeting  of  the  .\merican 
Wood  Preservers"  .Association  :  The  concrete 
foundation  is  troweled  smooth  and  when  fin- 
ished, has  the  appearance  of  any  ordinary 
cement  sidewalk.  The  crown  of  the  street  is 
provided    for  in  this   foundation   in   the  usujl 


of  the  opening  between  the  hot  pit 
of  the  block  is  filled  with  clean  s 
about  Vs  in.  to  %  in.  in  diameter        " 
is    applied    immediatelv    after   the  t  k 
been  brushed  off  and  becomes  mixZi" 
pitch    between    the   blocks   and  thiZ 
permitted  to   remain  on  the  surface  ' 
plus   being  about   1   in.  in  thicknes'iv   ' 
pansion  joints,  either  crosswise  orU  ' 
of  the  streets  are  provided  for    In  „,  " 
the   blocks   are   laid   lengthwise  of  f  ,^"' 
for  about   four  to  six   courses  fr.in  , 
Investigation  among  the  city  offici:. 
tractors  indicated  that  the  triflins 
strips  were  more  than  compensaterl  - 
saving  of  time  in  spacing  and  layingel  ■M 
and   the   strips   frequentlv  are  iisedver  i'i^ 
over    again.      This    method    permi  o- 
Ijlocks  being  laid  in  symmetrical  fo  ir  ,, 
of  the  crooked,  irregular  lines,  as  ij,,  1 
frequently,  w^here  strips  are  not  usi 


A  Distributor  for  Applying  Dt ' 

ing  and  Resurfacing  Prt 

arations. 

In  the  use  of  tar  products,  roa- l. 
other  material  for  dust  laying  .ind  r;-; 
purposes  it  is  necessary  that  the  t-, 
apparatus  should  distribute  the  mat .; 
ly  and  in  as  large  or  as  small  qur 
might  be  desired.  The  acconipanyi:  !; 
tion    shows  a   distributor  which  ha-  r 


Distributor   for   Applying    Dust    Laying    and     Resurfacing  Preparations. 


w-ay,  ^  .After  the  smooth  cement  surface  is 
sufficiently  dried  it  is  mopped  with  a  thin 
coating  of  hot  pitch,  this  being  used  to  water- 
proof the  concrete.  The  blocks  are  laid 
directly  on  this  pitch  and  concrete,  no  sand 
cushion  being  used.  A  thin  strip  of  wood, 
Vs  in.  thick  made  from  %  in.  lumber,  is  set 
on  the  edge  between  the  rows  of  the  blocks, 
crosswise  of  the  street.  This  provides  for 
a  space  of  about  1  in.  between  each  row  of 
blocks.  There  is  about  the  same  amount  of 
space    left    between    the    ends    of    the    blocks. 


signed   especially   for  the  above  pi""  '- 
consists  of  a  steel  tank,  equipped  v- 
and   distributing   devices,   mounted  ; 
form  spring  gear  truck.    The  tank  ji  ■■- 
heavy    sheet    steel    and    riveted  wit"" 
joints  to  prevent  leaking,     A  dome 
on   top   of   the   tank  at  the  rear  '.o 
loading.     This  dome  has  a  conical  » 
to  prevent  the  entrance  into  the  lank 
and    other     foreign    matter.     The 
placed  at  the  bottom  of  the  tank,  rJ 
at  the  end,  which  permits  the  comple 
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The  mam  shut  cff  valve  is 
tlet  pipe,  directly  under  the 

specially  designed  quick  op- 
■  heating  device  consists  of  a 

to  burn  wood,  specially  ar- 
es, and  a  cast  iron  smoke 
jo'x  is  located  near  the  rear 
irectly  beneath  it.  By  means 
vice  materials  can  be  kept  at 
erature  up  to  200°  F.  The 
is  not  designed  to  be  used 
icating  of  materials,  as  this 

regular  heating  tanks  or  in 
mended  to  keep  the  material 
ature  during  a  long  haul  or 

spreading  in  cold  weather. 
dered  this  tank  is  furnished 
ir   unmounted,    but    without 


heating  and  distributing  devices. 

The  distributing  attachtnent  consists  of  a 
series  of  pipes,  and  a  rnarx  hydraulic  pump, 
located  directly  in  the  discharge  line  from  the 
tank.  Power  for  operatm-.;  the  pump  is  fur- 
nished by  means  of  a  sprorkct  wheel  bolted  to 
the  spokes  of  the  rear  whoc!  of  the  truck.  The 
controlling  values  and  pressure  gage  are 
placed  directly  in  front  of  and  within  easy 
reach  of  the  operator's  seat.  The  attachment 
is  so  designed  that  it  can  he  mounted  on  the 
extended  bed  frame  at  the  rear  of  any  tank  or 
sprinkling  wagon.  At  the  end  of  each  of  the 
12  leaders  a  positive  acting  valve  controls  the 
flow  to  the  nozzles.  These  valves  are  op- 
erated in  sets  of  four  by  means  of  two  levers, 
and  each  set  can  be  operated  separately  or  in 
unison    with    the    other    sets    bv    either    lever. 


Thus  strips  of  roadway  either  2  ft.  or  4  ft. 
wide  can  be  spread  from  either  side  of  the 
tank,  or  one  6  ft.  strip  can  be  placed.  A  feat- 
ure of  special  value  is  that  the  nozzles  are 
I)laced  at  the  lower  end  of  the  valves,  which 
insures  the  immediate  stopping  of  the  flow  of 
material  when  the  valves  are  shut  off.  In  this 
way  when  the  distributor  is  used  on  streets 
where  cross  walks  are  located  it  is  possible  to 
keep  these  walks  free  of  oil.  It  is  claimed  that 
with  this  distributor  the  application  of  mate- 
rial can  be  regulated  easily  and  quickly  as 
desired  from  .15  gal.  to  .-i  gal.  per  sq.  yd.  of 
surface  and  can  be  applied  under  a  pressure 
varying  from  .5  lbs.  to  2.5  lbs.  per  sq.  in.  This 
distributor  is  known  as  the  Monarch  distribu- 
tor; it  is  handled  by  the  Good  Roads  Ma- 
chinery Co.,  Inc.,  Kennett  Square,  Pa. 


R   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


f    Institutional    Sewage 
ts,  with  Special  Refer- 
nts  at  the  Infirmary 
hildren's  Home  of 
■  County,  Ohio. 

Elliott  Kimberl.v,  Consulting 
id  Sanitary  Engineer.' 

yll  there  were  constructed 
iiid  for  the  Children's  Home 
.  near  Xenia,  Ohio,  sewage 
serving  ultimately   100  and 
lively.     As  these  plants  are 
those  adaptable  to  the  re- 
smaller   institution,    a    de- 
vK'ith  discussion  may  be  of 

nty  Infirmary  buildings  are 
iding  and  comprise  a  main 
il  and  several  barns  and 
the  sewage  from  the  insti- 
icharged  at  the  head  of  a 
ry  in   the   summer   months 

.  hus  created  has  been  such 
lany  complaints  and  threat- 

:    These  conditions  were  the 
sewage   treatment   at   the 

I  spring  of  1911  there  was 
jacent  to  that  on  which  the 

E  d,  and  on  the  same  water- 
ion  of  a  new  Children's 
'.  the  development  of  con- 
those  caused  by  the  In- 
ere  was  also  provided  a 
:  new  Children's  Home. 
are  locatcil   only    a   short 

u  on  account  of  topographi- 

i(  could  not  .satisfactorily  be 

<  3LLING  TYPE    OF    PLANT. 

ri  demanded  only  the  pre- 
Bj  from  the  sewages  of  the 


lem  of  design  therefore  was  to  provide  such 
devices  as  would  insure  a  treated  sewage 
stable   />?)•   se   under   summer   temperatr.ri-s.   a 


his  salary  is  increased  to  correspond  with  in- 
crease in  duties.  The  institutional  employe  has 
been  engaged   for  a  specific  purpose,  has  been 


Fig.    1 — View   of    Sand    Filters   for   Sewage     at   Greene    County,    Ohio,    Infirmary — Ready 

for   Sodding. 


result  to  be  effected  by  a  plant  possessing 
permanency,  requiring  minimum  supervision 
for  continued  success  and  capable  of  con- 
struction at  the  lowest  cost  commensurate 
therewith. 

Experience  with  some  2-5  institutional  sew- 
age plants  under  practical  operating  condi- 
tions  has   brought   out   strongly  the  necessity 


assigned  special  duties  and  usually  declines  to 
take  permanent  interest  in  a  sewage  plant 
without  increased  compensation.  It  is  the 
duty  of  engineers  to  impress  upon  the  ex- 
ecutives of  institutions  that  the  relatively 
small  expense  incidental  to  caretaker's  serv- 
ices is  well  worth  its  cost  as  reflected  by  the 
increased  efliciency  and  years  of  usefulness  of 
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Fig.   2 — Plan     of     Screen    Chamber,    Settling   Tank  »nd   Dosing  Chamber  of  Infirmary  Plant. 


s  1  water  supply  nor  source 
*   endangered.     The  prob- 

^I'gs  and  Trust   Bldg  ,   Co- 


for  simplicity  in  operation.  In  the  smaller 
institutions,  especially  after  the  novelty  of  a 
sewage  treatment  plant  has  worn  off,  the 
regular  institutional  employe  rarely  devotes 
much   attention    to   the   plant's   upkeep,  unless 


the  sewage  purification  plant.  In  most  cases 
only  by  intelligent  supervision  can  a  plant  ful- 
fill the  purpose  for  which  it  was  constructed, 
and  thus  justify  the  approval  of  the  central 
health  authority  under  whose  sanction  the  plant 
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was  built  and  the  expectations  of  the  engineer 
by  whom  the  plant  was  designed.  It  cannot 
be  too  strongly  emphasized  that  the  mere  in- 
stallation of  a  sewage  purification  plant  is  but 
a  partial  step  in  the  actual  solution  of  a  sew- 


bars,  spaced  1%  ins.  c.  to  c.  set  into  a  %x2-in. 
steel  bar  at  each  end.  To  prevent  rusting,  the 
screen  is  coated  with  two  coats  of  asphalt. 
The  upper  end  of  the  screen  is  bent  on  a  4%- 
in.   radius  to  fit  against  a  horizontally  placed 


by   a   concrete   wall,  the  other 
each  unit  being  formed  by  emb- 
ing  IV2  to  1.     The  filters  coma,, 
of  sand  supported  by  a  graded  Jj 
6  ins.  maximum  thickness.    Thitf 


3  i:,' 


2-^  drome  |- 
for  Screen'' 


-)5^6" 


Fig.  3 — Sectional    Elevation   of  Fig.  2. 


age  nuisance  or  of  a  water  supply  pollution 
problem. 

Since  filters  constructed  of  fine  grain  ma- 
terial for  sewage  are  more  effective  than 
other  primary  filtration  procedures  in  remov- 
ing organic  matters,  and  since  their  operation 
is  simple,  such  plants  appear  best  adapted  to 
the  sewage  treatment  needs  of  the  smaller  in- 
stitution. Moreover,  the  cost  of  filtering  ma- 
terial, while  relatively  high  in  regions  where 
the  glacial  drift  formation  is  absent,  does  not 
usually  prevent  the  use  of  filters  of  fine  grain 
because  of  cost  as  might  be  true  for  large 
institutions  or   for  small  municipal   plants. 

In  view  of  the  above  considerations,  inter- 
mittent filters  of  fine  grain  material  were 
alone  considered  for  these  Greene  County 
plants.  Fig.  1  is  a  general  view  of  the  In- 
firmary plant.  In  broad  terms,  die  plans  pro- 
vide for  the  interception  by  a  screen  of  the 
coarser  matters  present  to  an  unusual  extent 
in  institutional  sewage,  removal  by  sedimen- 
tation of  a  part  of  the  suspended  matter  and 
oxidation  of  the  dissolved  impurities  by  in- 
termittent sand  filters  to  which  the  sewage  is 
applied  intermittently,  automatically  and  in 
considerable  volume.  Since  the  plants  are 
practically  identical  in  design,  a  description  of 
the  Infirmary   plant  will   suffice   for  both. 

DESCRIPTION    OF    INFIRMARY    PL.\NT. 

Sewage    from    the    institution    is    conducted 


wooden  receiving  shelf.  The  screen  rests  in 
grooves  in  the  concrete  and  in  the  direction 
of  the  sewage  flow  is  inclined  at  an  angle 
of  45°. 

Settling  Tank. — The  screened  sewage  enters 
a  covered  reinforced  concrete  settling  tank  4 
ft.  X  10  ft.  in  plan,  with  a  flow  line  depth  of  ti 
ft.  The  capacity  of  the  tank  is  about  1,800  gals., 
which  aft'ords  a  period  of  retention  of  11  hours 
at  the  maximum  capacity  of  the  plant.  A  man- 
hole is  provided  for  entrance  to  the  tank. 
Sewage  enters  the  tank  through  a  cast  iron 
elbow  extending  to  a  point  2  ft.  6  ins.  below 
the  flow  line,  and  flows  out  over  a  weir  plate 
6  ins.  in  length  and  placed  on  the  center  line. 
Cj'press  baflffie  boards  are  located  3  ft.  from 
the  inlet  and  9  ins.  from  the  outlet  end,  and 
extend  3  ft.  9  ins.  below  the  flow  line. 

Dosing  Tank. — Contiguous  to  the  settling 
tank  is  a  covered  dosing  tank  7  ft.  9  ins. 
square  in  plan.  It  is  constructed  of  reinforced 
concrete.  A  manhole  is  placed  in  the  roof  to 
give  access  to  the  siphons.  The  tank  is  oper- 
ated by  5-in.  alternating  siphons,  of  the  Miller 
type,  set  to  draw  4  ft.  With  no  allowance  for 
inflow,  the  discharging  capacity  of  the  dosing 


of   the   sand   actually   placed    1 
0.23  m.m. ;  the  uniformity  coolr... 
filter  is  drained  by  two  lines  01  ip. 
sewer   pipe   leading   into  a  maiiin, 
in  diameter.    The  lateral  drains  ( 
open  joints  and  v.-ith  an  open  s« 
%  in.  between  the  lengths  of  p'  ; 
tom  of  the  excavation  is  sloped  « 
and  equal  areas  are  tributary  t* 
drain.     The  details  of  the  inlc: 
shown  in  Fig.  8. 

The  gravel  is  of  four  sizes.   I  . 
the  following  size  and  thicknt: 
by  passage  or  rejection  by  sieve . 
indicated. 

Passing  Rejectt 

Grade.  sieve.  sieve 

1  3  in.  1  in. 

2  2  in.  %  in. 

3  14  in.  "4  In, 

4  14  in.  1/16  in. 

The  coarsest  gravel  fills  thai  -.n 
trenches  up  to  the  grade  of  thanisa 
its  highest  point.  The  smaller  SmT 
placed,  feathering  to  zero  thicl.SJ  -i 
meet  the   shaped   filter  bottom. 

A  short  distance  below  tlietiU'  : 


-3-1- 
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J  Twi5tsd5q  Hods, 
Fig.    4 — Roof    Plan    of   Tank    and    Dosing  Chamber. 
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Fig.  5 — Section   A-B  cf  Fig.  3. 


through  a  vitrified  pipe  sewer  to  a  concrete 
drop  manhole,  distant  about  70  ft.  from  the 
main  building  and  in  an  easterly  direction, 
thence  on  a  4.4  per  cent  grade  to  the  screen 
chamber,  distant  about  80  ft. 

Screen  Chamber. — The  screen  chamber  con- 
structed of  concrete  is  2  ft.  6  ins.  x  ;')  ft.  in 
plan  and  is  ordinarily  closed  with  a  hinged 
oak  cover.     The  screen  is  built  of  %-in.  steel 


tank  is  about  1,800  .gals.  Indei)endent  dis- 
charge lines  of  6-in.  vitrified  sewer  pipe  con- 
duct the  sewage  to  an  influent  chamber  whence 
it  is  applied  to  the  sand  filters.  Plans,  sec- 
lions,  and  details  are  shown  in  Figs.  2  and  G 
inclusive. 

Sand  Filters. — The  sand  filters  are  each  38 
ft.  square  in  plan.  The  surface  area  is  1.444 
sq.  ft.  or  0.033  acre  each.     They  are  separated 


ent  flows  out  on  to  the  natural 
ground.     At  the  influent  cliami 
of  shear  gates,  the  sewage  from 
discharge  line  may  be  diverted! 
as    desired.     The   sewage  re.icti  ' 
of  each  unit  through  a  iine  ot 
pipe    which    leads   to  a  cypres^ 
square. 
Embankments.— Aiier  the  sa: 
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)leted,  the  inside  slopes  of  the 
■re  carefully  sodded  with  firm 
he  tops  of   the   embankments 
slopes  were  seeded. 

FEATURES  OF  DESIGN'. 

ant  is  designed   on   the   basis 
sewage  flow  of  40  gals.  There 
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ils  of  Sewage  Screen. 

■hour  period  of  flow  in  the 
an  ultimate  population  of 
total  flow  of  4,400  gals,  in 

i0sing  tank  capacity  is  based 
of  sewage   equivalent   to    a 
;r  unit  of  about  2  ins. 
ilants,  according  to  standard 

lers  may  safely  be  designed 
,200  persons  per  acre.  For 
this  figure  v.as  increased  to 
acre,  because  in  each  case 
pulation  served  tend  to  make 
nic  matter  load  lower  than 
plants.    Further,  the  rate  of 

li  only  40.xl.500  =  60,000  gals. 

:irs.  a  most  conservative  fig- 

lers   which    receive    clarified 

['  was  given  to  the  design  of 
'  Id  readily  be  cleaned  and 
'  manency.  At  most  institu- 
uer,  especially  clothing  and 
'.  into  the  sewers  and  it  is 
'It  its  entrance  into  the  set- 
lese  Greene  County  plants, 
idily  raked  onto  the  receiv- 
ihey  are  removed  and  either 
\  Screens  at  institutional 
■lid  be  cleaned  daily  to  pre- 
:.ig  up  in  the  sewers,  hence 
3  cleaning  and  for  the  re- 
lenings  are  advantageously 
|id  as  easy  of  operation  as 
I 

ature  of  intermittent  opera- 
nd filters  is,  of  course,  well 
^feature  is  usually  obtained 
I  ing  tank  with  automatically 
^  These   devices    insure   the 
'ilume  of  sewage  sufficient 
1  the_  entire  area  of  the  sand 
)  iter's  experience,  the  direct 
iters  at  institutions  (dosing 
sot  advised  because  the  rate 
tin  wide  limits  and  at  night 
5  The  directly  flooded  filter 
1'  a  given  number   of  hours 
3>age  is  diverted  to  another 
t^e  entails  or   should   entail 
riual  and  intelligent  super- 
I   from  the  original  premise 
k"  and   ease   of     operation. 
:tical  operating  conditions, 
■ectly  flooded  units  receive 
'\  rganic  matter.  These  areas 
rates  of  filtration  are  cor- 
>ed  for  the  remaining  sec- 
.  and  the   resulting  effluent 
"ially  becoming  putrescent 


In  the  Middle  West  the  item  of  fine  grain 
liltermg  material  is  all  important  as  regards 
the  cost  of  a  small  sewage  plant.  The  writer's 
specifications  called  for  a  sharp  sand  prac- 
tically free  trom  clay,  dust  and  dirt.  less  than 
1  per  cent  passing  a  sieve  having  200  meshes 
per  linear  inch,  containing  no  particles  greater 
than  Vi  in.  and  with  an  effective  size  ranging 
from  0.20  to  0.45  m.m. :  uniformitv  coefiicient 
not  greater  than  3.5.  These  size  clauses  admit 
ot  a  wide  range  and  permit  the  use  of  local 
bank  sand,  provided  the  fine  alluvial  compo- 
nents of  the  bank  material  are  absent. 

An  important  feature  of  design  is  a  pro- 
vision against  the  impairment  of  the  sand  fil- 
tering material,  or  any  other  material,  by  the 
washing  of  soil  or  clay  from  the  freshly 
formed  embankments.  This  feature  has  been 
strongly  emphasized  in  the  writer's  experience, 
and  to  meet  it  he  provided  for  the  sodding 
of  the  inside  slopes  of  the  embankments  prac- 
tically as  soon  as  the  filters  are  completely 
sanded.  The  embankment  tops  and  outer 
slopes  for  reasons  of  economv  are  merely 
seeded.  Both  of  the  Greene  County  plants 
were  protected  from  embankment  wash  in  the 
above  manner,  and  this  protection  against  the 
effect  of  a  copious  rain  shortly  after  the  filters 
were  sanded  fully  justified  the  slight  extra 
expense  such  sodding  entailed.  If  of  good 
quality,  the  sod  originally  on  the  site  of  the 
filters  may  serve  the  above  purpose,  provided 
it  has  been  \vetted  occasionally  and  kept  in 
healthy  condition  until  required  for  use. 

The  feature  of  drainage  around  a  plant  will, 
of  course,  suggest  itself.  At  Greene  County 
this  feature  is  disposed  of  by  the  construction 
of  low  levees  formed  of  earth  excavated  to 
form  the  filters. 

At  each  of  the  above  plants  the  topography 
admitted  of  the  discharge  of  the  efliluent  at 
such  a  point  as  to  permit  of  the  sampling  of 
the  effluent  for  analysis.  When  conditions  do 
not  admit  of  this,  an  efliTuent  manhole  or  a 
lamphcHe  is  very  properly  included  in  the  de- 
sign. Such  an  arrangement  enables  the 
operator  of  the  plant  to  judge  of  its  efficiency, 
facilitates  the  work  of  centralized  supervision 
on  the  part  of  the  State  and  affords  the  lay- 
man an  opportunity  to  determine  the  rear 
approach  of  the  effluent  of  the  efficient  sand 
filter  to  the  "spring  water''  ideal. 

The  sand  filter  is  the  most  successful  of  all 
types  of  plant  for  the  small  institution  where 
there  is  desired  a  well-vitrified,  stable  effluent. 
In  fact,  such  filters  can  be  considered  to  ad- 
vantage even  for  institutions  of  from  1,000  to 
2.000  population.  Of  course,  the  question  of 
cost  will  largelv  control  for  the  larger  places 
where  the  problem  really  approximates  that 
of  the  small  municipality.  Whether  the  choice 
be  contact  filters  alone  or  in  combination  with 
sand  filters  or  possibly  sprinkling  filters,  sim- 
plicity should  be  the  key  note  of  the  design. 
It  is  well  to  emphasize  the  fact  that  care- 
takers are  necessarj'  and  are  important  aux- 
iliaries to  the  sewage  plant  of  the  larger  in- 
stitution. Their  compensation  may  range 
from  $15  to  $35  per  month  plus  board  and 
lodging  depending  upon  the  size  of  the  plant 
and  the  required  duties. 

To  assist  in  the  intelligent  operation  of  an 
institutional  plant  especially  in  the  event  of 
thorough  tests  of  the  plant  by  a  central 
supervising  authority  such  as  the  State,  it  is 
advisable  to  provide  means  for  measuring  the 
sewage  flow.  The  larger  the  institution,  the 
more  importance  is  attached  to  the  rate  of 
flo-w  and  in  such  cases  provision  should  be 
made  for  a  permanent  weir,  fully  accessible, 
by  which  there  may  be  determined,  when  de- 
sired,'the  actual  rate  at  which  the  sewage 
flows  to  the  plant.  In  the  small  institution,  on 
the  other  hand,  the  rate  of  flow  is  of  little 
importance.  The  actual  rate  varies  within 
wide  limits.  The  significant  factor  is  the 
total  quantity  of  sewage  in  24  hours.  These 
data  may  readily  be  secured  with  sufficient 
precision  by  recording  the  number  of  dis- 
charges from  the  dosing  tank  during  thw 
period    especially   under   test. 

In  the  above  connection,  it  may  be  of  in- 
terest to  present  data  Csee  Table  I)  upon  the 
rate  of  sewage  flow  from  an  institution  of 
about      1,200     population,     obtained     by     the 


writer  in  190t)  when  in  the  employ  of  the  Ohio 
State  Board  of  Health.  The  data  illustrate 
well  the  correlation  of  the  rate  of  sewage 
flow  with  the  different  activities  of  the  insti- 
tution. 

T.-\BLE    I.— 1UA-STR.\TI\-R    SEWAGE    Fl>OW 
AT    A    Lu^VRGK    I.V.STITUTIOX    .A.T    DIF- 
FERENT    HOfKS     OF    THE     DAY 
AND  NIGHT.' 


Gals,  in 

Pet. 

Gals. 

Pet. 

Hour. 

24  hrs. 

of  avg 

Hour. 

24  hrs. 

of  avg. 

6  a.m. 

126,000 

217 

6  p.m. 

43.000 

74 

7  a.m. 

61,000 

10.'> 

7  p.m. 

50.000 

86 

8  a.m. 

91.000 

157 

8  p.m. 

43,000 

74 

9  a.m. 

80,000 

13S 

9  p.m. 

61,000 

105 

10  a.m. 

138,000 

24S 

10  p.m. 

43,000 

74 

11  a.m. 

70,000 

120 

11  p.m. 

43,000 

74 

12  a.m. 

61,000 

105 

12  p.m. 

43,000 

74 

1  p.m. 

50.000 

S6 

1  a.m. 

43.000 

74 

2  p.m. 

50.000 

86 

2  a.m. 

43,000 

74 

3  p.m. 

43,000 

7-1 

3  a.m. 

43,000 

74 

4  p.m. 

61,000 

105 

4  a.m. 

43,000 

74 

5  p.m. 

70,000 

120 

5  a.m. 

43,000 

74 

Population,   1,150. 

The  following  interesting  sewage  flow  data. 
Table  II,  taken  from  the  above  cited  report* 
illustrate  the  differing  rate  of  flow  for  dif- 
ferent days  of  the  week.  The  data  were  ob- 
tained in  1907  at  the  Ohio  State  Hospital  for 
epileptics,  at  Gallipolis,  Ohio,  population 
1,450: 

TABLE  II.— ILLUSTRATIVE  INSTITUTIONAL 

SEWAGE  FLOWS  FOR  DIFFERENT 

DAYS  OF  THE  WEEK.j 

Thousands  of  Gallons  in  24  Hours. 

Sun.  Mon.  Ti'es.  Wed.  Thurs.  Fri.  Sat. 
Maximum  247  207  209  209  211  248  21S 
Minimum  150  125  143  114  116  142  123 
Average      192       170       168       174       171       188       184 

The  above  figures  indicate  the  variations  in 
rate  of  flow  dependent  upon  the  several  activi- 
ties of  the  institution,  particularly  the  laundry 
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operation  and  the  feature  of  bath  days.  In 
the  design  of  sewage  plants  for  the  larger  in- 
stitution, these  teatures  come  up  for  con- 
sideration in  determining  the  proper  sizes  of 
pipes,  tanks  and  dosing  apparatus.  The  smaller 
institution   similarly   shows   wide   variation   in 

•Lancaster    Boys'     Industrial     School,     Report 
Oh'n  Sta>e  Board  of  Henlth.  190S    p.  630 
tPeriod  covered  March  10  to  June  16.   1907. 
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the  actual  rate  of  sewage  flow,  but  the  total 
quantit}-  is  relatively  small  and  the  flow  is 
readily  equalized  by  the  tanks  and  other 
devicfs   by  which  the   sewage  is  treated. 

FEATUKES    OF    CONSTRUCTION. 

There  are  few  features  of  construction 
worthy  of  special  comment  at  Greene  County. 
The  tanks  were  built  in  excavation.  The 
filter  embankments  were  partly  in  fill,  but  the 
bottoms  of  the  filters  were  wholly  in  cut.  The 
initial  rough  excavation  was  effected  by  drag 
scrapers  but  when  nearing  the  finished  slopes 
hand  labor  was  employed.  It  is  of  great  im- 
portance for  the  successful  drainage  of  the 
plant  that  careful  attention  be  given  to  the 
preparation  of  the  bottoms  of  the  filters.  The 
requisite  free  drainage  can  be  obtained  only 
by  careful  supervision  of  the  work  of  shaping 
the   underdrain    slopes   and   trenches. 

It  will  readily  suggest  itself  that  for  a  small 
plant  the  cost  of  preparing  gravel  of  proper 
character  and  of  several  grades  is-  relatively 
high.  .-\t  Greene  County  it  was  necessary  to 
prepare  the  several  grades  by  hand.  So  much 
depends  upon  the  free  drainage  of  an  inter- 
mittent sewage  sand  filter  that  the  extra  care 
and  expense  necessary  to  secure  clean  gravel 
of  suitably  graded  sizes  appears  well  worth  its 
cost. 

.^n  interesting  feature  of  the  construction 
at  Greene  County  was  the  filling  of  a  former 
cistern  which  w'as  a  part  of  a  former  storm 
water  drainage  plan.  This  cistern  was  11  ft. 
in  diameter  and  14.5  ft.  deep  and  as  it  was 
embraced  by  one  of  the  filters  it  was  necessary 
to  fill  it.  The  walls  were  razed  to  a  point 
about  1  ft.  below  the  bottom  of  the  filter, 
after  which  earth  was  deposited  in  C-in.  layers 
and  carefully  tamped.  No  water  was  avail- 
able to  wet  down  the  fill,  but  for  some  weeks 
prior  to  the  sanding  of  the  filters  much  rain 
fell  which  apparently  well  compacted  the 
earth  deposited  into  the  sump.  After  the  first 
heavy  rain  subsequent  to  the  sanding  of  the 
filters,  however,  the  sand  over  the  sump  fell 
about  10  ins.  The  filters  were  resanded  to  grade 
and  no  further  settlement  has  been  observed. 

The  contract  price  for  the  Infirmary  plant 
was  $1,500;  that  of  the  Children's  '  Home 
$1.-S10.  The  per  capita  costs  were  $15  and 
$17.50.  respectively,  based  on  the  maximum 
future  population   to  be   served. 

Mr,  S.  Milton  McKay,  C.  E..  County  .Sur- 
veyor, acted  as  Resident  Engineer,  assisted 
by  Mr.  F.  A.  Dubois  as  Inspector,  with  the 
wTiter  as  Consulting  Engineer.  The  con- 
tractors were  Huonker  and  Williams  of 
.'-pringfield.  Ohio. 


Proposed    Standard    Specifications    for 
Post  Hydrants. 

.\  committee  of  the  New  England  Water 
Works  .Association,  which  has  been  working 
for  several  years  on  a  set  of  standard  speci- 
fications for  post  hydrants,  recently  submitted 
the  specifications  given  herewith.  The  speci- 
fications ofifered  for  adoption  by  the  commit- 
tee were  not  adooted  by  the  association.  The 
manufacturers  of  hydrants  are  going  to  col- 
laborate with  the  committee  in  the  revision 
of  the  proposed  specifications.  It  is  believed 
that  any  changes  made  will  be  nf  a  minor 
nature.  Since  it  may  be  several  months  be- 
fore the  revised  specifications  are  agreed 
upon,  we  are  here  presenting  the  proposed 
specifications  for  the  guidance  of  the  engineer 
who  may  have  occasion  to  write  general 
specifications  to  govern  the  construction  and 
operation  features  of  hydrants,  during  the 
present  season.  It  is  believed  that  the  speci- 
fications here  given  will  be  of  assistance  to 
the  purchaser  of  hydrants  now  on  the  market. 
1.     SIZE. 

a.  The  size  of  hydrants  shall  be  (ieslgnated 
by  the  nominal  diameter  of  the  net  valve  open- 
ing, which  must  he  at  least  5  in.?,  for  hydrants 
■having  two  2%  in.  hose  connections,  and  fi  ins. 
for  those  liaving  thit-e  or  tour  2'~  in.  hose 
connections. 

In  hydrants  having  valve  openings  of  shapes 
other  than  circular,  the  designation  of  size 
must  he  the  diameter  of  the  circle  c<iual  in 
area   to   that    of   the   valve  opening.    " 


li-  The  net  area  of  the  waterway  at  the 
smallest  part  when  the  hydrant  is  wide  open 
must  not  be  less  than  that  of  tlie  valve  open- 
ing. 

In  new  designs  it  is  recommended  that  inside 
diameter  of  hydrants,  especially  at  the  outlets, 
be  7  ins.  and  S  ins.,  respectively,  for  hydrants 
hawng  5-in.  and  6-in.  valve  openings. 

c.  Hydrants  must  be  fitted  with  bell  ends 
to  fit  New-  England  Water  Works  Association 
standard  pipe,  or  with  flanges  of  standard  di- 
mensions and  iiaving  standard  bolt  layouts, 
published  jointly  by  the  American  Society  of 
Mechanical  Engineers  and  the  National  Asso- 
ciation of  Master  Steam  and  Hoi  Water  Fitters, 
as  given  in  Table  I.  Holes  are  not  to  be  drilled 
on  the  center  line,  but  symmetrically  each  side 
of   it. 

2.     GENERAL  DESIGN. 

a.  Any  changes  in  diameter  of  the  water 
passage  through  the  hydrant  must  have  easy 
curves  and  all  outlets  must  have  rounded  cor- 
ners  of  good    radius. 

b.  Hydrants  must  be  so  designed  that  with 
ordinary  usage  they  will  not  cause  water  ham- 
mer. 

c.  Hydrants  must  be  so  designed  that  the 
leaded    joint    underground    can    be   strapped. 

In  any  new  design  it  is  recommended  that 
the  hydrant  be  so  constructed  that  when  the 
valve  is  shut  it  will  remain  tight  when  top  of 
hydrant    is    removed    or    barrel    is    broken    off. 
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Twice  No  of  thds  per  inch 

Fig.   1 — Acme  Standard  Thread. 

3.  M.VTERL-\L  OF  BODY. 
The  hydrant  body  shall  be  made  of  cast  iron 
of.  good  quality,  such  as  shall  m.ake  the  metal 
strong,  tough,  and  of  even  grain.  The  strength 
of  the  cast  iron  must  be  that  retiuired  by  the 
specifications  for  standard  cast  iron  pipe  12 
ins.   and  less   in   diameter. 

i.     HOSE.    NIPPLES    AND    VALVES. 

a.  Hose  nipples  must  be  of  bronze,  threaded 
with  a  fine  thread  into  the  hydrant,  and  se- 
curely   pinned    in   place. 

b.  Hose  threads  on  all  hydrants  to  be  in- 
stalled in  any  given  community  must  of  neces- 
sity be  interchangeable  with  those  already  in 
service,  but,  where  practicable,  threads  shall 
conform  to  the  1006  National  Standard  adopted 
by  the  National  Fire  Protection  Association. 
The  essential  features  of  the  "National  Stand- 
ard" are  a  60°  V-thread.  outside  diameter  on 
male  threads  of  3  1-16  ins.  and  7V4  threads  per 
inch. 

c.  Inside  hose-gate  valves  must  have  bronze 
working  parts  and  be  of  rugged  design  and 
must  not  introduce  an  unneces.sary  friction  loss. 


TAllLE   I.— STANDARD   BOLT   LAYOUTS  FOP 
FL.A.NGE    END   OF    POST    HYDR.A.NTS. 
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There    must    be    ample    clearanch, 
gate    and    the    hydrant    body  wh|      '*'" 
in  any  position.     The  gate  and 


interchangeable    and    the    valTesj^'"^' ^ 

possible  ( 
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cated  so  as   to  be  as  accessible 
repairs.      The    gate    must   he  aiZ'l 
It  cannot  come  off  in  use.    The  1  7 
must   be   below   the   level  of  thiL"/ ""' 
nut  so  that  the  hydrant  wrench     k      ' 
freely.      If    outside    hose-gate   v 
instead  of  inside  valves,  they  mi 
or    of    iron    with    bronze    trimm 
cast    on    the    valve    body,    each 
bolted    to   the   hydrant   by  two  ' 
spaced    5%    ins.    on    centers.     Tl  ■, 
not    project    further    than   necesU 
be   of   the   inside   screw   type,  pfej 
tical    position    with   the   hand-wy 
ins.  below  the  base  of  the  operag , 

d.  The  stems  of  the  hose  valvim, 
less  than  %  in.  in  diameter  S  xi 
valves,  and  not  less  than  %  hjk 
the    valves   at   the   steamer  coniml 

e.  The    stem    nut    of    the   iri« 
valve  must  be   '^   in.   square.      1 

5.     HYDRANT  VAL| 

a.  The  seat  must  be  made 
curely   fastened   in   place. 

b.  The  valve  must  be  faced  i 
material  such  as  rubber  or  leati- . 
if  of  the  gate   type  a  bronze  rii 
The  valve  must  be  designed  s;. 
easily   removed    for   repairs   win. 
the    hydrant. 

c.  With  gate  type  of  valve.  .  1, 
must  be  such  that  corrosion  wi 
parts    inoperative. 

6.     DRIP    VAL\E 

a.  A  positively  operating  nur.   - 
valve  must  be  provided  and  .11 1 
drain  the  h.vdrant  when  the  m.-ii 

b.  The    seat   of   the    drip  v.ili 
curely  fastened  in  the  hydrant 
of  the  drip  mechanism  must  tie 
easily  removed  without  digging 

T.     OPERATING  STI) 

a.  The    operating    stem    at   tlih.- 
thread     where    threaded,     and     .1 
passes  through  the  stuffing  box  a  s 
be  of  bronze  not  less  than  I'A  ii 
The  bronze  must  have  a  tensili 
less  than  32,000  lbs.  per  sq.  in 
of  the  stem  may  be  of  iron  with 
area  not  less  than  Hi  sq.  ins.,  . 
lings,    where    the   area    may  bt 
operating    stem    must    be   attai  i 
operation  it  will  be  impossible  : 
detached. 

b.  The  stem  must  terminate 
nut  of  pentagonal  shape,  tinisl 
taper  to  1%  ins.  from  point  m 
hydrants  to  be  installed  where  »>. 
have  different  shape  or  size  of 
case  the  additional  hydrant  11 : 
.same  operating  nut  as  the  ol'l 
formity.  The  nui  socket  in  ih- 
be   made  without  taper  so  as  1 

c.  The  thread  which  operates 
le   Acme   standard.     See  Fig.  I 

S.     STUFFING    BOX  AM 

a.  The    stuffing    box    and   glai 
tironze   or   bronze-bushed.     If  .1 
used,  it  must  be  of  bronze.    Tl:- 
box  and   end  of  the  gland  or  p.i 
be  slightly  beveled. 

b.  Gland  bolts  or  studs  mu?' 
iron,  or  steel,  at  least  %  in.  in 
nuts   must   always  be   of  bronz*"- 

9.     HYDRANT  TOi 

a.  The  hydrant  top  must  bf 
to  make  the  hj-drant  as  weatli- 
sible  and  thus  overcome  the  '1 1 
ing  the  stem.  Provision  must  1" 
ing  both  for  lubrication  and  r 
rosion.  A  reasonable  tight  fit  s 
around  stems. 

b.  There   must   be  cast  on  thi 
in  characters  raised   %   in.,  an  m  ' 
ins.    long    showing    direction   to 
word    "Open"    in   letters  1  in.  hii 

10.     HOSE  C.4PS. 
a.     Hose   caps   must   be  proviJ' 
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iiiust  be   securely    chained    to    ihe 
1   welded   chain    of   wire    not    less 

diameter. 

e-cap  nut   must   be   of   the   same 
e  as  the  stem  nut. 
r  washer  must  be  provided  in  the 
in  a  groove  to  prevent  its  falling 

cap  is  removed. 

11.  M.\RKIXGS. 
ust  be  marked  with  the  name  or 
f  the  manufacturer,  the  nominal 
year  of  manufacture.  All  letters 
lUst  be  cast  on  the  hydrant  well 
jnd  line.    They  must  be  1  in.  high 

in.  on  the  casting, 
i;.  TESTING, 
f  must  be  tested  to  at  least  300 
n  before  leaving  the  factory.  If 
ressure  is  over  150  lbs.  per  sq.  in.. 
must  b«  tested  to  twice  the  work- 
The  test  should  be  made  with  the 
I  order  to  test  the  whole  barrel 
nil  strength  of  hydrant  body.  A 
ould  be  made  with  the  valve  shut 
-St  the  strength  and   tightness  of 

s  must  be  fully  opened  and  closed 
IS  in  order  to  test  the  freedom 
I'f  the  parts.  The  conditions  or 
d  be  made  as  severe  as  are  liable 
service  when  using  a  hydrant 
ist  1"  Ins.  long. 
DIRECTION  TO  OPEN, 
lust  open  to  the  left  (counter- 
cept  those  to  be  installed  where 
,nts  open  to  the  right,  in  which 
Itional  hydrants  must  turn  the 
d  ones  for  the  sake  of  uniformity. 
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:  p  in  the  de^^ign   of   the   power 

itcrmine  the   theoretical    liorse- 

it  I    to    pump    the     quantity     of 

ei  against  the  pressure   which    it 

maintain. 

lad  eqtuls  the   static   head   on 


the  mains,  plus  ilu  :rij;iun  head,  plus  the 
suction  lift.  This  :il  head  multiplied  by 
the  weight  of  the  wau-:  to  be  pumped  in  one 
minute  and  divided  !.;,  .33.ii(iO  gives  the  theor- 
etical horsepower.  i  Living  determined  the 
theoretical  horsepower  it  is  necessary  to  de- 
termine the  mechanical  etTiciencv  of  the  pump- 
ing engine.  See  Table  f.  froni  Hague.  The 
nieclianical  efficiency  of  all  engines  varv,  of 
course,  with  the  size  and  type.  l>ut  Table  I 
shows  the  approximate  mechanical  efficiency 
of  engines  of  different  sizes.  The  quotient 
obtained  by  dividing  the  water  br.rsepower  by 
the  mechanical  efficiency  gives  the  theoretical 
indicated  horsepower. 

Having  determined  the  indicated  horsepower 
required,  and  having  determined  upon  the 
type  of  engine  to  be  installed,  and  knowing 
its  duty,  we  can  learn  from  Table  I.  p.  473. 
KXC.IXEFRIXC  &  COXTRACTIXO.  .-Vpril  24.  1012. 
the  number  of  pounds  of  steam  per  i.h.p.  re- 
quired to  be  furnished  by  the  boilers.  It  is 
usually  safe,  however,  to  provide  in  excess 
of  the  actual  requirements  of  the  engine,  on 
account  of  the  steam  consumi)tion  of  the 
auxiliaries  and  the  losses  due  to  condensation 
in  the  steam  pipes,  and  for  other  reasons. 
.•\s  a  rule,  this  amounts  to  about  10  to  15  per 
cent  of  the  steam  actually  consumed  by  the 
main  pumping  unit. 

Roilers  should  not  be  bought  which  provide 
less  than  1  sq.  ft.  of  heating  surface  for 
every  3  lbs.  of  water  to  be  evaporated,  in 
other  words,  with  not  less  than  10  sq.  ft.  of 
heating  surface  per  b.h.p.  It  usually  will  be 
found  good  practice  and  economical  to  pro- 
vide reserve  pow-er  in  the  boilers  and  ample 
heating  surface,  particularly  if  the  boiler  plant 
is  designed  on  the  test  duty  of  the  engine, 
which  is  never  realized  in  actual  practice.  The 
test  efficiency  under  ordinary  working  condi- 
tions is  usually  obtained  by  allowing  very 
nearly  12  sq.  ft.  of  heating  surface  per  b.h.p. 

Diz-isinn  of  Heating  Surface  Into  Units. — 
The  first  problem  connected  wHth  the  design 
of  the  boiler  plant  is  to  determine  accurately 
the  ma.ximum  number  of  pounds  of  steam  that 
will  be  used  by  the  various  pumping  engines 
as  well  as  other  parts  of  the  plant  that  will 
have  to  be  supplied.  As  previously  explained, 
and  as  has  already  been  said,  one  square  foot 
of  heating  surface  at  least  should  be  allowed 
in  most  boilers  for  every  3  lbs.  of  water  to 
be  evaporated  into  steam.  With  this  propor- 
tion and  sufficient  draft  and  grate  surface, 
to  burn  the  necessary  amount  of  coal,  a  boiler 
can  be  forced  about  33  per  cent  over  its  rated 
capacity.  It  ought  to  be  stated,  however,  that 
the  maximum  evaporation  of  a  boiler  is 
limited  mainly  by  the  amount  of  coal  which 
can  be  burned  upon  the  grate.  By  dividing 
the  total  number  of  pounds  of  steam  that 
are  to  be  evaporated  per  hour  by  three,  the 


if 'HANICAL  EPFICIENCT  OF  PUMPING  ENGINES,  SHOWING  THE  INDICATED 
'  HORSE  POWER  IN  THE  STEAM  CYLINDERS. 


Total  Water  Load  .Against 

the  Plunger  in  Pounds  Pressure 

Including 

.  V 

Suction. 

.c£ 

4i1 

50 

60 

70 

SO 

90 

100 

no 

120 

130 

140 

150 

5  c 

Indicated 

Horse 

Power 

of  the 

Steam  Cylinders. 

S^ 

.      -0 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

SO 

.     30 

37 

44 

52 

58 

66 

74 

81 

90 

96 

104 

111 

81 

.     40 

50 

60 

70 

SO 

90 

100 

110 

120 

130 

140 

150 

82 

.     4S 

60 

72 

82 

96 

110 

120 

133 

145 

160 

170 

180 

S3 

,     35 

71 

84 

100 

114 

12S 

143 

157 

171 

185 

200 

214 

81 

.     75 

94 

113 

132 

150 

170 

18S 

207 

226 

245 

264 

283 

85 

.     93 

116 

140 

161 

1S6 

210 

234 

255 

2S0 

304 

325 

350 

86 

.   110 

13S 

166 

205 

220 

248 

276 

?,li3 

330 

360 

3S6 

415 

87 

.   129 

161 

194 

225 

257 

290 

322 

355 

SS7 

41S 

450 

484 

87 

.   146 

182 

21S 

255 

291 

328 

364 

400 

435 

474 

510 

547 

8S 

.    164 

205 

245 

286 

32S 

368 

410 

450 

492 

.532 

572 

614 

S3 

.    181 

225 

270 

315 

360 

405 

450 

495 

."40 

585 

630 

675 

89 

.    198 

247 

296 

346 

395 

446 

495 

543 

592 

642 

690 

740 

89 

.    214 

266 

320 

375 

42o 

4  SO 

534 

585 

640 

692 

750 

800 

90 

.   231 

289 

346 

404 

464 

520 

57S 

638 

6S4 

745 

809 

869 

90 

.    246 

308 

370 

430 

494 

554 

617 

676 

740 

800 

860 

923 

91 

.    264 

330 

396 

4G1 

529 

.-,93 

660 

726 

790 

860 

922 

990 

91 

.   278 

348 

418 

4SS 

556 

627 

697 

767 

S32 

906 

975 

1,043 

92 

.   296 

370 

444 

520 

591 

666 

740 

810 

8SS 

960 

1.034 

1,109 

92 

.   310 

388 

465 

541 

619 

696 

775 

S52 

930 

1.006 

1.042 

1.162 

93 

.   345 

430 

51S 

602 

689 

775 

861 

946 

1,033 

1.120 

1.205 

1.2P0 

9.-! 

.   375 

458 

560 

655 

750 

S43 

990 

1.030 

1.123 

1.266 

1.310 

1.406 

91 

.    426 

532 

639 

745 

850 

939 

1.065 

1.173 

1.27S 

1.381 

1.491 

1.596 

94 

.    505 

631 

800 

885 

l.fllO 

1.138 

1.262 

1.S90 

1.519 

1,640 

1.772 

1.895 

95 

.    590 

73S 

885 

1,033 

1.180 

1.325 

1.478 

1.622 

1.772 

1,918 

2.063 

2.219 

95 

.    668 

833 

1.000 

1.168 

1,335 

1.500 

1.669 

l.SSS 

2,025 

2.165 

2.340 

2.500 

9G 

total    amount     of    heating    surface    may    be 
obtained  with  a  fair  tlegree  of  accuracy. 

The  next  step  is  the  sub-division  of  this 
heating  surface  into  a  proper  number  of 
boilers.  This  is  of  importance.  Saving  in 
first  cost  and  the  cost  of  operation  may  result 
from  proper  sub-division. 

Grate  Surface.— The  factors  controlling  the 
amount  of  heat  generated  by  the  combustion 
of  fuel  arc  the  kind  of  coal,  the  area  of  grate 
surface  and  the  draft,  .\niplc  grate  surface 
is  desirable.  The  draft  affects  the  rate  of 
combustion. 

The  kind  of  coal  to  be  used  should  be  de- 
termined before  designing  the  boiler  plant, 
the  cost  of  the  various  fuels  available  and 
their  calorific  value,  or  relative  evaporative 
power.  With  these  data,  one  can  determine 
the  cheapest  kind  of  fuel,  and  each  having 
been  considered,  can  construct  the  boiler  plant 
so  that  it  can  be  used  to  the  best  advantage. 
Some  plants  are  handicapped  by  failure  to 
consider  these  questions. 

With  good  coal,  low  in  ash.  approximately 
equal  results  may  be  obtained  with  large  grate 
.surface  and  light  draft  and  with  small  grate 
and  strong  draft,  the  amount  of  coal  burned 
per  hour  being  the  same  in  both  cases. 
Bituminous  coal,  low  in  ash.  gives  best  results 
with  hieh  rates  of  combustion,  provided  the 
ratio  of  grate  surface  to  heating  surface  is 
properly  proportioned.  Coals  high  in  ash  re- 
quire a  comparatively  laree  grate  surface, 
particularly  if  the  ash  is  easily  fusible,  tending 
to  choke  the  grate.  Where  a  strong  draft  is 
available  a  smaller  grate  may  be  used  than 
with  moderate  draft,  as  a  thicker  bed  of  fuel 
can  be  carried.  The  relation  between  draft 
and  rate  of  combustion  is  also  important. 

If  onlv  a  limited  amount  of  coal  can  be 
burned  on  a  grate,  it  must  be  made  larger  in 
proportion  to  the  healing  surface,  and  wdien 
it  is  intended  to  burn  low  grades  of  fuel,  pro- 
vision for  a  large  grate  ought  to  be  made  in 
the  first  place.  Then,  if  it  is  later  desired 
to  chan.ee  to  a  fuel  of  a  better  grade,  this 
can  be  done  bv  reducing  the  size  of  the  grate 
by  ''ri-king  off  a  portion  of  it. 

If  it  is  certain  that  there  never  will  be  a 
desire  to  operate  a  plant  with  a  poorer  grade 
of  fuel  than  that  for  which  it  is  designed, 
it  would  be  uneconomical  to  provide  larger 
grates  than  are  necessary. 

From  a  knowledge  of  the  number  of  pounds 
of  w-ater  to  be  evaporated  and .  the  amount 
that  1  lb.  of  coal  will  evaporate  under  ordi- 
pary  conditions,  the  quantity  of  coal  that  will 
be  consumed  in  a  given  time  can  be  calculated, 
and.  if  the  number  of  pounds  of  coal  that 
must  be  burned  is  known  as  well  as  the 
amount  of  coal  that  should  be  buraed  on  each 
square  foot  of  grate  surface  in  a  given  time, 
for  the  normal  rate  of  evaporation,  the 
amount  of  grate  surface  can  be  determined. 

Table  II  gives  a  very  approximate  estimate 
of  the  relative  evaporative  nower  of  several 
kinds  of  coal,  or  the  water  that  one  pound  of 
coal  will  evaporate,  the  pounds  of  coal  that 
may  be  economically  burned  per  square  foot 
per  hour,  and  the  ratio  of  grate  surface  to 
heating  surface  with  ordinary  drafts. 
TABLE  n. 

«^?«    "'g       ii  • 

^^S-^         o  t         °'  "" 

O       ISS^        O       3  ■^5 

•^  X  p-  *j  o  ^- 

mOOg  M^-i:  0(y 

Best   bituminous 9.0  21  55 

Ordinary    bituminous 8.0  20  48 

Anthracite  (nut  or  larger).  8.0  13  32 
Anthracite    (buckwheat   or 

rice)    7.0  12  26 

Types  of  Boilers. — For  high  pressures,  125 
lbs.  per  sq,  in.  or  more,  the  water  tube  or 
some  form  of  internally  fired  boiler,  in  which 
the  shell  plates  are  not  exposed  to  the  high 
temperature  of  the  furnace  is  considered  safer 
than  the  horizontal  tubular  boiler  because  the 
shell  plates  and  the  seams  of  the  latter  must 
be  of  considerable  thickness  in  large  units, 
and  being  exposed  to  the  hottest  part  of  the 
fire  are  likely  to  give  trouble,  especially  if  the 
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water  contains  scale  or  sediment  forming  ele- 
ments. This  type  of  boiler,  however,  for  the 
pressures  which  it  will  safely  carry,  is  eco- 
nomical in  the  use  of  fuel.  There  is  a  limit 
to  the  size  of  these  boilers,  however,  owing 
to  the  fact  that  the  thickness  of  the  plate  in 
the  shell  increases  very  rapidly  as  the  diameter 
of  the  boiler  is  increased,  and  it  is  either 
necessary  to  lower  the  pressure  carried  in  or- 
der to  get  large  units  or  else  to  install  a  num- 
ber of  units,  where  large  amounts  of  power 
are  required,  and  the  duplication  of  units  and 
boiler  settings  is  expensive.  Return  tubular 
boilers  are  seldom  made  in  sizes  over  200  h.  p. 
and  hence  are  not  to  be  considered  for  large 
units. 

The  internally  fired  type  of  boiler  is  advan- 
tageous in  economy  of  space,  the  saving  in  the 
cost  of  repairs  to  brick  settings  and  its  good 
steaming  qualities,  although,  if  properlv  made, 
it  is  not  a  cheap  boiler.  In  fact  internally  fired 
boilers  are  more  expensive  than  externally 
fired,  though  the  extra  cost  of  setting  and 
foundations  of  the  latter  may  bring  the  total 
cost  of  the  entire  equipment  to  practically  the 
same  figure.  The  internally  fired  boiler,  with 
corrugated  fire  boxes,  of  the  Fox  or  Morrison 
type,  is  an  excellent  boiler  for  high  steam 
pressure  and  will  meet  all  of  the  conditions 
now  set  up   for  modern  boilers. 

The  water  tube  boiler  is  particularly  advan- 
tageous in  view  of  the  fact  that  high  pressure 
may  be  carried  with  perfect  safety.  The  wa- 
ter tube  boiler  is  usually  employed  in  large 
central  stations  with  high  pressure  and  units 
of  from  three  to  five  hundred  horse  power.  It 
is  possible  that  this  boiler  has  led  in  the  ad- 
vance of  steam  pressure  and  the  engine  econo- 
my resulting  therefrom,  and  that  the  develop- 
ment of  the  modern  high  duty  engine  has  fol- 
lowed in  its  wake.  The  danger  from  explo- 
sions in  stationary  practice  is  now  lareely  re- 
duced bv  the  water  tube  boilers  and  this  feat- 
ure of  the  boiler  has  made  it  popular  in  water 
works  pumping  stations  for  the  reason  that  the 
fire  hazard  of  a  town,  as  well  as  the  comfort 
of  the  people,  is  entirely  dependent  upon  the 
safety  and  permanency  of  the  water  supply. 

The  economy  with  which  different  types  of 
boilers  operate  denends  far  more  upon  their 
proportions  and  the  conditions  under  wliich 
they  work  than  upon  their  type.  It  is  certainly 
true  that  when  the  proportions  are  suitably 
carried  out  and  when  the  conditions  are  fa- 
vorable the  different  tvpes  of  boilers  give  sub- 
stantially the  same  efficiency. 

As.  previously  mentioned,  the  water  tube 
boiler  has  a  decided  advantage,  so  far  as 
safety  is  concerned.  Water  tube  boilers  sel- 
dom if  ever  exDlode.  although  the  tubes  some- 
times burst.  Water  tube  boilers  also  nossess 
a  slight  advanta.ge  in  that  they  contain  less 
water  within  the  shell  than  the  usual  designs 
and  conseouentlv  steam  can  be  raised  in  them 
very  quickly.  On  the  other  hand,  this  type  of 
boiler  is  very  flashy  and  it  is  harder  to  main- 
tain a  uniform  steam  line  than  with  the  hori- 
zontal tubular  boiler  or  the  internally  fired 
marine  tyoe  of  boiler. 

As  in  the  case  of  pumning  engines,  the  se- 
lection of  the  type  of  boiler  must  be  a  ques- 
tion to  be  determined  with  each  individual 
plant.  The  relative  merits  of  a  boiler  should 
be  considered  with  reference  to  (I)  durability. 
(2)  accessibilitv  for  repairs.  (.3)  facility  for 
cleaning  and  inspection.  C4)  space  require- 
ments, ('•"))  adaotabilitv  to  the  type  of  furnace 
and  stoker  desired,  (6")  capacity  and  (7)  cost 
of  boiler  and  setting. 

Snt'erhenl. — The  installation  of  a  superheat- 
er is  equivalent  to  an  increase  in  boiler  ca- 
pacity. Superheaters  may  be  independently 
fired  or  may  be  arranged  in  connection  with 
the  boiler  nropcr.  Engineers  are  not  agreed 
as  to  which  arrane-ement  gives  the  most  eco- 
nomical returns.  The  requirements  for  a  suc- 
cessful superheater  are:  1.  Security  in  opera- 
ition,  or  minimum  danger  of  overheating.  2. 
Economical  use  of  heat  apnlied.  .3.  No  expos- 
ure of  joints  to  the  fire.  4.  Provision  for  free 
expansion.  5.  Bispo.sition  such  that  thev  can 
■be  cut  out  or  repaired  without  interferine 
with  the  operation  of  the  plant,  fi.  Ease  of 
application  to  existing  plant, 
■-    Nearly  all,  superheaters  depend  upon  carry- 


ing steam  at  a  high  velocity  through  small 
tubes  in  the  form  of  return  bends  or  coils  and 
arranged  so  as  to  be  heated  by  the  hot  gases 
in  the  boiler  furnace  or  from  some  other 
source. 

The  independently  fired  superheater  has  the 
folIowin.g  advantages:  1.  Degree  of  superheat 
may  be  varied,  independently  of  the  perform- 
ance of  the  boiler.  2.  It  can  be  placed  at  any 
desirable  point.  3.  Repairs  can  readily  be  made 
wi'bout  shutting  down  the  boilers. 

Some  of  the  disadvantages  are  :  1.  It  renuires 
separate  firing  and  extra  attention.  2.  Extra 
piping  is  required.  .3.  E.xtra  space  is  re- 
quired. 4.  Initial  cost  is  greater.  The  stand- 
ard practice  in  this  country  seems  to  tend  to- 
wards the  superheater  contained  within  the 
boiler  setting. 

The  original  tendency  with  superheating 
was  to  superheat  the  steam  several  hundred 
de.grees,  but  the  practice  of  installing  super- 
heaters in  pumping  stations  has  pretty  clearly 
developed  the  fact  that  for  this  service  100° 
of  sunerheat  is  amply  sufficient.  This  corre- 
sponds to  an  increase  of  from  8  to  10  per  cent 
in  the  horse  power  of  the  lioiler,  produced  in 
the  superheater. 

Superheaters  are  especially  effective  when 
applied  in  the  small  water  works  pumping 
station  with  low  duty,  triple  expansion  engines. 
There  is  no  class  of  machinery  in  which  the 
benefits  of  superheated  steam  are  more  readily 
apparent.  The  cost  of  superheater  installation 
amounts  to  but  $8  or  $10  per  horsepower,  in- 
cluding added  cost  of  piping,  and  therefore 
does  not  materially  increase  the  investment 
account  in  a  small  station.  The  saving  to  be 
effected  in  fuel  ranges  from  10  to  20  per  cent. 
The  cost  of  repairs  and  maintenance  is  very 
low.  and  if  pronerly  taken  care  of  they  give 
verv  little  trouble. 

Exhaust  steam  feed  water  heaters  are  used 
to  heat  the  water  fed  to  boiler  with  steam 
exhausted  by  pumping  engines  and  auxiliaries 
and  the  saving  due  to  their  use  is  so  great 
that  it  is  strange  that  small  pumping  stations 
are  so  frequently  constructed  witliout  them. 
Generally  speaking  for  every  11°  that  feed 
water  is  warmed  there  is  a  saving  of  1  per 
cent  in  the  fuel  burned.  With  sufficient  ex- 
haust steam  available  cold  feed  water  at  50° 
to  f)0°  can  be  raised  in  temperature  to  practi- 
cally 200°,  thus  saving  12  per  cent  of  the  fuel. 
The  heater  will  therefore  in  many  localities 
reduce  the  fuel  consumption  enough  to  pay 
for  itself  in  a  few  months,  the  exact  time  de- 
pending on  the  cost  of  fuel. 

With  condensing  apoaratus  in  conjunction 
with  main  pumping  unit  and  a  temperature  of 
100°  or  12.T°  in  the  boiler  feed  water  as  a  re- 
sult of  the  use  of  exhaust  steam  from  auxil- 
iaries, there  is  room  for  consuming  other 
waste  heat.  It  is  well  to  carry  all  the  con- 
densation from  the  jackets  on  the  main  en- 
gines as  well  as  from  the  steam  supplv  piping 
to  a  hot  well.  This  will  usually  raise  feed 
water  with  an  initial  temperature  of  (iO°  to 
at  lea«t  100°,  where  steam  nipe  and  jackets 
•Tre  effectively  covered,  and  if  it  passes  from 
thence  through  the  feed  water  heater  the  re- 
sulting temnerature  will  be  about  l.iO°,  and  it 
has  been  found  under  these  conditions  that 
the  addition  of  an  economizer  will  give  good 
results.  One  combination  that  works  out  fa- 
vorably under  the  conditions  outlined  is  to  re- 
turn the  condensation  to  a  hot  well,  carr\' 
the  exhaust  steam  from  independent  auxilia- 
ries to  the  feed  water  heater  and  extract  suf- 
ficient heat  from  the  flue  gases  going  up  the 
chimnev  by  means  of  an  economizer,  to  re- 
turn the  water  to  the  boilers  at  a  temperature 
of  from  200°  to  22-5°  F.  The  saving  in  coal 
effected  bv  this  combination  amounts  to  ap- 
proximately 1.5  per  cent,  with  an  initial  feed 
water  temperature  of  (iO°  F.  The  cost  of  the 
complete  outfit,  hot  well,  piping,  feed  water 
heater  and  economizer,  should  not  cost  in  ex- 
cess of  from  $8  to  $10  per  horse  power,  and  if 
fuel  is  costly  it  can  be  readilv  seen  that  the 
capital  outlay  will  soon  be  fullv  repaid  by  the 
saving  effected.  In  this  connection  it  is  an  ex- 
cellent plan  to  fit  thermometer  wells  and  ther- 
mometers for  the  purpose  of  obtaining  the 
temoer.'^tures  resulting  from  the  variousparts 
of  the  feed  water  system.  As  previously  stated. 


there  are  so  many  combinations  \ 
worked  out  that  there  ' 
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in .-, 
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uuihcu  uui  tnai  tnere  is  no  part' ii,   •  * 
which  is  worthy  of  more  careful  I  •  i  f'"" 
than    the    feed    water   heating  s>-    "?''°" 
■equally  true  that  such  study  resu 
saving  in  coal,  and  it  is  commoiL 
element  of  the  pumping  station 
lected.     Cost  of  coal  must  also  ]j 
account   when   deciding  upon  thtL-i 
the   most   economical   feed  water™ 
tern.     The  higher  the  cost  of  cofhe'; 
the   allowable    mitial   capital  outi  (V 
water  heating.  |     ' 

The  factors  to  be  considered  fclrf  • 
ing   an   economizer  are.  briefly  V' 
the   auxiliary   machinery  and'tlirti,!. 
the   heat   to   be   derived   from  tbi 
methods  of  heating  the  feed  wateind 
er  atmospheric  heaters  are  used.ij, 
all    or   part    of   the    exhaust  ste';'  f, 
plant  is  used  for  heating.     3.  Th'nit 
perature   of   the   feed  water  and  hf 
feed  water  is  taken  from  hot  W(or 
cold  supply.     4.  The  probable  risn 
perature  due  to  the  installation  ith, 
mizer.    5.  The  cost  of  the  econo,  - 
cost  of  the  additional  building  -  . 
reduction   of  the  boiler  heating    i 
possible  by  the  economizer,    S.  T  : 
of  the  stack  or  forced  draft  ap[,,: 
sary  to  compensate  for  the  loss    . 
to  the  installation  of  the  econfn 
terest.    depreciation,   maintenaiKi-  , 
ing  cost,   and   insurance  of  all     ;| 
ments   which   are  included  as  a  sBli 
stalling  the  economizer. 

Steam  Piping. — In  any  system   ' 
fundamental    object   is   to   condi: 
from  boilers  to  engines  in  the  si 
and   most   economical   manner, 
used   in  the  steam  pipe  system  ^ 
best   obtainable  and   the  system 
flexible  that  a  breakdown  in  om- 
not  necessitate  the  closing  down 
plant.     On  the  other  hand.  fle.\ili 
the  number  of  parts  and  -jnless  I 
sm?.ll   importance  will   materially 
initial  investment  in  this  portion 
As  a  general  proposition  it  is  per 
say  that  the  best  pipe  and  fittin 
the  most  economical  in  the  end, 
tunate.  however,  that  but  few  nw 
works  plants  are  willing  to  take  ! 

Since  steam  is  hotter  than  thi 
air,  it  must  lose  some  of  its  lu.i 
age   through   the  pipe  lines.     Pi 
should  be  of  minimum  size  consi  ' 
too  great  oressure  losses  resultin: 
creased  friction  due  to  small  si?i 
nromise  between  loss  of  pres.snr 
heat  could  be  effected,  it  would  I  ' 
bv   equating   the   loss   of  coal  n': 
the  loss  of  a  given  amount  of  r  ' 
similar  toss  due  to  the  heat  lost  t  ' 
tion  incurred  by  making  the  pipe  - 
to    prevent   the   loss   in    pressur. 
small    loss   in   pressure  a   furtlir 
the  diameter  of  pipe  affords  hi"  ' 
tion    in    friction   and   adds  nnirh 
radiation  losses,  so  that  the  u.se 
pipes   rather   than   being  econom 
volve  increased  capital  expendili;  :• 
a   reduced   efficiency.     The  chie' 
observed   to  obtain   the  maxini'i 
the  piping  is  that  it  shall  take  tlH" 
course  from  boiler  to  engine,  a'  ■' 
and  engine  should  be  placed  as    ' 
as  Dossible. 

Steam  pipes,  feed  water  pipinc  i 
drums,    receivers,    separators,  el  ; 
covered   with   heat  insulating  m 'i 
duce  radiating  losses  to  a  minimi 
of  heat  from  a  bare  steam  pioc  »      ' 
at  about  3  B.  t.  u.  per  square  fne!  ' 
degree  difference  in  temperatun 
loss,  of  course,  depends  upon  n 
the  diameter  of  the  pipe,  whelli 
horizontal,  the  nature  of  the  su 
rection    and   velocity   of  the  si" 
currents,    etc.— but   by   oropery 
good  commercial  covering  from 
cent  of  the  heat  lost  by  radiatioi 
vented.  ^     ,        , , 

One  of  the  most  difficult  nroh 
piping  is  proper  provision  for  e 
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'  to  change  in  temperature,  and 
ncreases  with  the  use  of  super- 
■  h  pressure  steam.  Pipes  may 
ovably  fixed.  They  should  be 
pcrly  provided  rollers  and  sup- 
ow  free  contraction  and  expan- 
use  of  long  radius  bends,  and 
expansion  joints,  where  neces- 
-rially  aid  in  preventing  break- 
due' to  an   improper   provision 

f  cooling  boilers  for  cleaning 
as  wellas  the  fact  that  sonie 
nes  may  be  idle  and  cold,  while 
f,  causes  the  connecting  pipes 
oilers  or  engine  and  the  main 
in  length  not  only  as  a  result 
dual  contraction  and  expansion 
0  the  change  in  relative  length 
oiler  or  engine  and  the  others. 
perature  of  60°  F.  and  the  tem- 
am  at  200  lbs.  pressure  the  cx- 
ipe  will  be  over  4  ins.  in  100  ft. 
ical  rule  to  follow  is  to  allow 
msion  in  every  50  ft.  of  pipe, 
ted  steam  the  expansion  will  be 
lan  mentioned.  Obviously  there- 
itions  must  be  provided  for. 
y  the  cause  of  the  greater  part 
ition  pipe  work  can  be  traced 
engineers.  There  is  no  other 
ion  work  that  affords  the  engi- 
r  opportunity  of  showing  his 
station  requirements,  none  that 
ch  time  to  properly  design,  and 
ore  certain  to  develop  the  sta- 
i-down,  expensive  plant  or  the 
piping  and  "ipe  system  are  the 
of  a  pumping  station  design 
luire  engineering  knowledge, 
ncfines,  as  a  rule,  are  designed 
for  given  capacities,  and  if  the 
system  are  not  properly  cared 
ilneer,  he  fails  to  do  that  w-ork 
i  his  and  the  result  is  very  se- 
[ition  duty  of  the  plant. 


tem  for  the  same  period.  One  thing  that  is 
clearly  shown  by  the  curves  is  that  the  in- 
stallation of  meters  on  residential  and  busi- 
ness services  alone  is  not  in  all  cases  suflkient 
to    decrease    the    per    capita    consumption    of 


cf  80  gals,  in   1903,  when  36,415  meters  were 
in  service. 

Third :  That  although  the  number  of  meters 
installed  has  increased  from  36,145  in  1903, 
to  53,051  in  1911,  the  consumption  per  capita 
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Fig.    1 — Details   of  Storm   Water  Control,    Harrisonburg,    Va.,    Sewage    Disposal    Plant. 


'opulation  and  the  Water 
/stem     of     Milwaukee, 
.from  1880  to   1910. 

m   the  accompanying   diagram 
th  of  the   city   of   Milwaukee 


water  for  all  purposes,  including  public  uses, 
leakage,  waste,  etc.,  on  public  and  private 
premises. 

As  was  shown  in  our  issue  of  .^pril  24  the 
greater  part  of  the  unaccounted  for  consump- 
tion of  water,  which  is  estimated  at  23  per 
cent  of  the  total  pumpage,  is  due  to  under- 
ground leakage,  or  to  the  misuse  of  water 
in  sprinkler  systems  or  unmetercd  service.  A 
study  of  the  curves   here  given  shows : 

First:  That  the  daily  consumption  of  water 
per  capita  as  shown  by  curve  No.  2  ranged 
from  106  gals,  in  1880  to  a  maximum  of  113 
in  1887,  and  to  a  minimum  of  80  in  1901  and 
1903,  while  in  the  year  1910  it  has  increased 
to   111  gals,  per  capita. 

Second :  That  as  the  services  were  metered, 
shown  by  curve  No.  5,   from   1891  when  7,526 


compsnson  •m 

Curve  *sswr  's  of/ascmcft  'gtjrss 


or  ravjorcui  WaJ^^sTsd?  'ampjr/s^fj 


I  cost  of  pal.  ipinooncmii' . 
iDjliW  com  ■.urrlgtianpcr 


3CQ^rperm 


J//or7ac/ionsL  iZ/fcred. 


preerm  i//onoa/ionsL 


s%  orocfi¥e  services  mete  ''icf. 
6_Mqj(imi/f7\  dot/u  purrp.  ^tjepert/ear 
M/hvoakei ; 


IHopu/artor. 


Wl 


llVi/mier, '/ Huc/ronfs. 

iiionymj. 

•rcerrfa.  leafere^e  i/i.  ill/. 


loPii 


)iaj 


im   Showing    Growth    of    Milwaukee    and    the 


lasoGsbasis  if 


ongols  cne  trnign. 
copifo 


pu/rjpaoc  mererea 
xHerciprlt  /netma. 

0O7/O/U. ^ 


tf/Zejofma/,  y 


//i/miieroti  Wrmfs 


Popuiationc "  A^Jitmo/iee 

/f]iSSO-tiSS  '8 


iiotccfifese . 


Perceni3te 


Do/Zi/  co/riS(  'mpr/on 


percap/f^ 


/niiM'04is 


MoxrmumOi  rfoPt/mpo^  I 
■fer^eor  in  ii0-  .'7,35944^  (,  fJis 


■rices  meferti 


pir/^pjL 


■7oe 
•h 


Arers^e  doiiu  rrie/ered CO  Tijumpfhn 
li?  tMs  -  fe^<  ■0'i7  t7a/s 


Pa-  cn'fta'met^rea  ac,  'ons 

in  l903-t6'f. 


rrcm^e  Mill,  Ojir,paae 
■9ii}-*fj'i  ' 


C'osfpercnt  million  gal- 
deliyereif  //f  i^fo  ^  /i3.&tf 


^n  iffeo  •106O.7/S. 


gallons  on  ';faor/?ii/ri 


llian 


has  increased  from  80  to  111  gals,  per  day 
or  more  than  38  per  cent,  whereas  it  should 
liave  decreased,  assuming  all  other  factors  to 
remain  the  same. 

Fourth :  That,  although  during  the  last 
three  years  the  daily  consumption  per  capita, 
curve  No.  2,  has  increased  over  19  per  cent, 
from  93  to  111  gals.,  the  percentage  of  aver- 
age daily  pumpage  meterecl,  curve  No.  10,  has 
decreased  over  8  per  cent  instead  of  increasing 
proportionately.  Also,  during  the  same 
period,  the  average  daily  metered  consump- 
tion, curve  No.  11,  and  the  per  capita  me- 
tered gallons,  curve  No.  12,  have  both  in- 
creased proportionately. 

These  few  comparisons  show  that  although 
the  addition  of  meters  for  the  last  20  years 
has  helped  materially  to  reduce  the  consump- 
tion per  capita,  the  unaccounted  for  consump- 
tion or  loss  has  increased  so  much  faster 
that  the  per  capita  consumption  will  pass  its 
maximum  iigure  of  1887,  unless  the  under- 
ground leakage  of  v/ater,  its  misuse  and  its 
illegal  use  are  soon   stopped. 

Allowing  5  per  cent  as  a  fair  rate  of  slip- 
page, to  be  deducted  from  the  pumpage  for 
the  last  ten  years,  all  the  balaiice  &f  the  un- 
accounted-for consumption  is  assigned  to  the 
distribution  sy.stem,  some  being  chargeable  to 
ille.gal  use,  more  to  inisuse  of  unmetered 
services,  but  most  to  underground  leakage. 


1910  £ii6^^rrrd, 

VJster    System. 


iiidlie  variation   in   the   physical 
"  K  ures  of  the  waterworks  svs- 


•\ere    in    service,    the    consumption    decreased 
from    112   gals,   to  the   minimum   consumption 


Design   of  the   Storm  Water   Control, 

Harrisonburg,   Va„   Sewage 

Disposal  Plant. 

The  first  feature  in  the  operation  of  a  sew- 
age disposal  plant  is  the  control  of  the  sewage 
llow.  With  a  separate  sewer  system  the  con- 
trol of  flow  is  a  simple  matter,  but  with  com- 
bined sewers  a  special  device  is  required  to  by- 
pass the  storm  water  around  the  purification 
works. 

The  accompanying  illustration,  Fig.  1,  illus- 
trates the  details  of  design  of  the  storm  water 
control  for  the  disposal  plant  at  Harrisonburg, 
Virginia,  a  city  of  5,000  population.  The  dis- 
|)osal  works  were  designed  by  N.  Wilson 
Davis,  M.  Am.  Soc.  C.  E.,  and'  will  be  built 
during  the  present  season  by  force  account. 
We  are  indebted  to  Mr.  Davis  for  the  infor- 
mation on  which  this  description  is  based. 

The  complete  disposal  works  consist  of  the 
storm  water  control,  two  Imhoff  settling  tanks, 
four  sludge  drying  beds,  a  dosing  tank,  and 
six  intermittent  sand  filters.  The  sewage 
flows  from  the  city  to  the  disposal  works,  lo- 
cated near  Black's  Run,  through  a  15-in.  pipe 
sewer. 

In  examining  the  conditions  of  flow  in  the 
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sewer  it  was  tountl  tliiit  during  the  hours  of 
service  the  sewage  would  be  ■">  ins.  deep  in  the 
15  in.  pipe.  The  pipe  is  laid  on  a  0.-2  per  cent 
grade.  During  storms  consideralile  surface 
water  will  enter  the  sanitary  sewers  through 
Ventilating  manholes,  from  roofs  and  through 
open  joints  of  improperly  laid  pipe,  so  that  the 
sewer  will  run  full  bore  from  one  to  tive 
hours,  depending  on  the  intensity  and  dura- 
tion of  the  storm. 

It  is  almost  impossible,  and  c|uite  impracti- 
cable, to  correct  these  faults  in  the  old  sani- 
tary sewer  at  this  time,  hence  the  heavy  flow 
during  rain  storms  must  be  handled  In  the 
proposed  storm  water  control. 

About  12'/,  acres  of  flat  land  adjacent  to 
Black's  Run  are  to  be  used  for  this  disposal 
plant  and  the  main  sewer  follows  the  contours 
of  the  hill  to  a  point  opposite  this  flat  land  and 
about  9  ft.  higher  than  the  average  surface  and 
14  ft.  higher  than  Black's  Run.  into  which  the 
effluent  is  emptied. 

From  this  point  a  Id]  or  mound  i^  linilt 
across  the  flat  land  and  the  pipes  and  open 
conduits,  carrying  the  sewage  to  various_  parts 
of  the  plant,  are  laid  on  top  of  these  Alls  or 
mounds.  This  insures  the  operation  of  the 
entire  works  by  gravity. 

It  is  also  quite  signiflcant  to  note,  in  this 
connection,  that  this  arrangenieiu  permits  the 
top  of  the  storm  control,  Imhoff  tanks,  the 
dosing  tank,  and  filter  beds  to  be  about  li  ft. 
above  high  water  mark. 

The  1-J  in.  pipe  leading  the  storm  waste  by- 
passed to  Black's  Run  is  laid  under  the  sur- 
face of  the  flat  land  mentioned  above  and 
about  8  ft.  lower  than  the  main  sewer,  thus 
permitting  the  construction  indicate<l  in  the 
accompanving  illustration. 

The  storm  water  control  consists,  funda- 
mentally, of  a  weir  (i  ft.  long  set  iongitudin;dly 
with  the  main  sewer  and  at  an  elevation  below 
that  of  the  center  line  of  the  sewer,  so  that 
when  the  sewer  is  more  than  half  full  a  iior- 
tion  of  the  sewage  will  spill  over  this  weir  ,-ind 
waste  into  the  adjoining  branch.  It  may  be 
well  to  note  that  high  w^ater  can  not  prevent 
the  efiicient  operation  of  this  storm  control 
under  the  local  conditions. 

The  down  stream  side  of  the  storm  water 
control  is  provided  with  a  gate  valve  having  a 
lock  lever,  so  that  the  valve  may  be  set  and 
locked  at  anv  point  desired — permitting  only 
the  normal  flow  of  sewage  to  reach  the  Tmboff 
tanks  and  filters.  The  entire  flow  may  be  di- 
verted if  occasion  should  require. 


The   Practical    Sanitation   of   Contrac- 
tors'   Construction    Camps. 

Money  expended  in  the  sanitation^  of  con- 
tractors' construction  camps,  especially  the 
large  ones,  is  well  invested.  By  keeping  the 
general  health  of  the  men  normally  good, 
their  efiieiencv  can  be  held  to  a  rigid  stand- 
ard. Considerable  study  has  been  devoted  to 
the  subject  of  camp  sanitation  within  recent 
years,  chiefly  in  army  encampments  and  in 
the  construction  camps  of  contractors  on 
some  of  the  large  works  built  in  our  eastern 
states. 

The  need  of  taking  precautions  to  pre- 
vent the  outbreak  of  epidemics  in  encamp- 
ments is  now  well  understood.  It  will  be 
recalled  that  at  the  time  of  the  Spanish- 
American  war,  over  90  per  cent  of  the  Ameri- 
can volunteer  regiment  developed  typhoid 
fever  within  eight  weeks  after  going  into 
camp,  and  that  the  mortality  from  this  dis- 
ease amounted  to  86%  per  cent  of  all  fatali- 
ties. Approximately  the  same  number  of 
men  were  encamped  at  San  .Antonio,  Texas, 
in  1911,  as  at  Jacksonville,  Fla.,  in  1898,  and 
for  about  the  same  length  of  time,  and  at 
about  the  same  season  of  the  year.  There 
were  248  deaths  from  typhoid  at  Jackson- 
ville and  not  a  single  death  from  that  dis- 
ease at  San  Antonio,  improved  camp  sanita- 
tion accounting  for  the  difference  in  the  fa- 
talities at  the  two  encampments. 

Methods  of  safeguarding  the  sanitary  con- 
ditions in  construction  encampments  are  now 
becoming  as  well  standardized  as  any  other 
application  of  sanitary  scieiice.  The  mcth- 
odi    successfully    einployed    in    the    construc- 


tion c.imps  on  the  Catskill  Ai|Ueilnct.  the 
Wachusett  Reservoir,  and  the  .Morris  Dam, 
are  representative  of  the  best  present  day 
pr.ictice  in  camp  sanitation  and  are  here 
briefly  described.  The  information  given  is 
based  on  a  paper  before  the  Boston  Society 
of  Civil  Engineers  bv  A.  J.  Provost,  Jr.,  and 
discussions  by  W.  W.  Locke  and  H.  G.  Pay- 
row.  The  paper  in  full,  with  discussions,  is 
published  in  the  Journal  of  the  .A.ssociation  of 
F.ngineering   Societies  for  March.   1912. 

C.\TSKn.L    AQUEDUCT. 

The  principal  encampments  for  the  Cats- 
kill  Aqueduct  work  are  located  at  Brown's 
Station,  near  the  site  of  Olive  Bridge  dam, 
where  houses  are  provided  for  about  4,000 
people ;  and  at  Valhalla,  near  the  site  of  the 
ivensico  dam,  occupied  at  present  by  about 
1  000  people,  but  which  will  later  be  en- 
larged. Along  the  90  miles  of  a(|ueduct  be- 
tween the  Olive  Bridge  dam  and  the  north 
limit  of  New  York  City,  about  15,000  men 
are  employed.  Most  of  these  men  are  housed 
in  about  75  other  regulated  labor  camps. 
Seven  of  these  camps,  housing  about  1,500 
nersons,  are  located  in  the  Croton  watershed, 
and  other  laborers  are  boused  within  the 
sheds  ox  other  public  and  private  supplies. 
Every  reasonable  attempt  has  been  made  to 
seci'.re  healthful  conditions  in  the  camps  and 
to  prevent  contaniin.-ition  of  these  water 
supplies. 

The  general  procedure  in  the  Croton  shed 
has  been  as  follows ;  Land  for  camp  sites 
is  usually  leased  or  purchased  b\'  the  con- 
tractors after  official  examination  and  ap- 
proval. '  A  careful  topographical  survey  of  the 
site  is  then  made  and  mapped  by  the  engineer, 
upon  which  the  contractor  designates  the  lo- 
cation of  his  proposed  buildings,  the  source 
of  water  supply,  the  distribution  piping,  sewer 
lines,  etc.  This  design  is  kept  as  compact  as 
is  consistent  with  proper  air  and  light,  for  the 
reison  that  the  area  is  enclosed  with  a  nian- 
])roof  fence,  and  all  rain  water  falling  within 
same  is  collected,  filtered  and  sterilized. 

The  sanitary  works  consist  of  one  or  more 
incinerator  units,  according  to  the  size  of  the 
camp,  for  the  combustion  of  human  wastes ; 
one  oarbage  incinerator  •  drains  for  the  col- 
lection of  all  kitchen,  laundry  and  bath  wastes ; 
a  grease  trap  for  the  reception  of  these  liquid 
wastes  before  filtration  and  sterilization :  di- 
verting ditches  to  exclude  rain  water  falling 
outside  of  camp  area;  collection  ditches  to  de- 
liver to  a  common  ooint  all  rain  water  falling 
inside  of  camp  area ;  settling  basin  with  ca- 
pacity for  24  hours  run-off  from  camp  area ; 
sand  filters,  two  or  more  units,  to  receive  and 
filter  all  camp  rain  water  after  passing 
through  settling  basin;  a  chlorinating  appar- 
atus for  sterilizing  filtered  camp  wash  and 
waste  water  before  discharge  into  streams 
tributary  to  the  New  York  City  supply. 

During  working  hours  away  from  camp  the 
men  are  supplied  with  and  obliged  to  use  gal- 
vanized iron  receptacles.  These  are  returned 
to  camp  daily  and  their  contents  burned  in 
the  incinerators  provided  for  this  purpose. 

All  camp  buildings  are  erected  from  ap- 
proved plans.  These  include  sleeping  auar- 
ters,  mess  halls  and  kitchens,  wash  houses 
and  laundries,  hospital  and  dispensary,  isola- 
tion hospital,  incinerator  toilets,  stables,  etc. 
Sleeping  quarters  are  provided  with  400  cu.  ft. 
air  capacity,  2V-2  sq.  ft.  window  area,  %  sq. 
ft.  vent  openings  for  each  inmate.  All 
windows,  doors  and  vent  openings  are 
screened.  Not  more  than  eight  men  are  al- 
lowed to  occupy  any  room,  and  the  usual  pro- 
cedure is  two  men  per  room.  The  preferred 
t>pc  of  bed  is  a  canvas  stretcher  laced  to  an 
iron   pipe   frame  without  mattress  or  springs. 

The  storage,  preparation  and  eating  of  food 
in  sleeping  quarters  is  not  allowed.  There  is 
usuallv  a  recreation  room  in  each  barracks, 
well  heated,  and  the  entire  buildina-  is  fre- 
quently lighted  by  electric  lights.  The  mess 
halls  and  kitchens  are  required  to  be  of  prop- 
er size,  well  ventilated  and  thoroughly 
screened.  'Wash  houses  and  laundries  have 
cement  floors,  shower  baths,  lavator-^  ac- 
commodations and  laundry  tubs. 

The  hospital  contains  a  doctor's  office  and 
disnensary  with  complete   inventory  of  drugs. 


"ipraeni  o, 
'aciliiifs 


and  iquipped  with  first  aid  to  th 
operating  room  with  table,  full 
instruments  and  adequate  light: 
a  ward  room  with  beds  for  twiLr 
force,  allowing  OOO  cu.  ft.  for  L  b'l- 
detention  room  of  about  1,200  cift  ,.,  ' 
)  here  are  also  provided  slee|L  ', 
for  nurses  and  orderlies,  bath  iL 
for  linen,  cots,  bedding,  etc.  L  , 
hospital  is  a  small  building  renLlv 
for^the   reception   and^ treatmenl|if  casts  j|j 


contagious    diseases.     It    is   jurr 
manproof  fence  and  equipped  sonat 
treated    therein    may    be    compl. 
until    regularly    discharged. 

The  incinerator  houses  are  as 
eled  after  the  LTnited  States  art 
taining    either    the    McCall   or  1 
Evaporative    furnaces,    with    sea|g 
based   upon   one   seat   for  about  ierv 
persons    using    same.      The   proiis  V 
types   is   slow  and   frequently  aciW, 
somewdiat   objectionable   odors.  '1;  rt 
being  portable,   it  is   too  light  fest 
under    unskillful    management,   tail: 
densome    charges    for    renewals  nd 
To    overcome    these    disadvantagj  i 
modifications  have  been  tried,  thjno' 
ising   of    which    anoears   to  be  t'  t, 
gested  by  L.  E.  Brink,  and  as  opatn 
Keystone    Construction     Compari  iii 
Vernon.      This   consists  essential  o: 
angular  building  with  concrete  t 
out,  well  lighted,  ventilated  ami 
four   corners   of  which   are  parti  m 
form   four  separate  toilet  rooms  th  ( 
four  seats  each.     They  are  provd  ? 
movable    iron    receptacles,     the  Mt,; 
which  are    ransferred  to  a  gratoa' 
occupying  the  central  portion  <if 
This   type    of   furnace   and  biiinl 
to    replace    in    labor   camps   of   ^ 
army  type,  wdiich  is  made  puriin 
transportation,     and     is,     consul 
lived. 

The  stables  are.  as  a  rule,  wi  . 
buildings    of   ample    size,   havingOTi' 
non-absorbent   floors.     All  manu-  is 
ed  and  removed  daily  from  the  Miiit; 
camps.     Other  buildings  usually  esfii 
commissary  for  storing  and  sale 
ucts  and  a  bakery  where  most  - 
is  as  a   rule  prepared. 

Jl'atcr  Su/'l^lies. — The  water  - 
camp    must    be    provided    from 
source,    and    is    frequently   exan 
hundreds  of  different' supplies  h 
ed   in   the  course  of  the  work,  ; 
aminations   have   fully  confirmeil 
rulings    that    open   wells,   unprot  co 
and  surface  waters  are  undesiral,   Ir 
places   springs  and  open  wells  li" 
closed   and   protected   from  siirta 
in  two  oi;.  three  instances  hltercil    ' 
i;.  used,'hut,  generally  speaking,  l'" 
factory  supplies   are   furnished  1 
properly  cased.  The  taking  of  wa: 
is  prohibited,  and  all  tanks  and     ■ 
the    storage   of   water   for  dome '  , 
are  required  to  be  covered. 

Food    Supplies. — Examination  '^ 
of  food  products  has  as  a  rule  I' 
to  regulating  the  purchase  of  r.i  ■ 
approved    dairies,    and    to    the 
foods  to  be  consumed  in  a  raw 
out    cooking    subsequent    to    tin 
The  restriction  of  food  peddliii;-:  J 
some  cases  required. 

Each    labor  camp    is   in   cliargof 
proved  physician   employed  by  tl  ' 
.Applicants  for  employment  are  i 
amined,  and  open  cases  of  tuben 
jected.     If  accepted,  the  appliciiv 
ed,  unless  he  can  produce  a  rcci 
of   vaccination    from   one  of  iln 
physicians.     Vaccine  and  diphtli' 
are    furnished    in    desired    quant'^ 
New   York   City  Department  of   '».' ; 
nut  charge,  in  order  to  provide   i' 
fresh  products.  .. 

Weekly   health    reports    in   pre  H' 
are   prepared   by   the  camp  pli"' 
the  census   of   white  and  black, 
and  infant  population:  the  numb' 
and    surgical    cases,    presence   ;", 
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iiis  or  infectious  disease,  lUiiiiLicr 
„■  deaths,  vaccinations  pcrlornied, 
itarv  condition  of  camps  and 
In 'addition,  the  physician  is  re- 
oncc  report  by  telephone  or  tele- 
.  prescribed  code,  all  suspicious 
ilagious  or  infectious  disease  as 
i  suspicions  are  aroused.  The 
ignosis  is  at  once  confirmed  or 
means  of  laboratory  examinations 
ilum  or  extrcta,  as  the  case  may 
ocedure  admits  the  establishment 

prompt  regulation  and  control 
iliminates  the  undesirable  excite- 
>i.  frequently  are  associated  with 
iliagnosis. 

)ing  attempts  to  state  as  concise- 
•  the  general  features  of  hygienic 
vhich  have  been  formulated  and 
:d  out. 

ions  to  be  met  are  entirely  alike 
mps,  and,  in  like  manner,  no  one 
I  times  equally  well  administered. 
uiliness  of  the  living  quarters  is 
most  difficult  matters  connected 
ililem.  Ihc  tendency  of  the  in- 
sistently toward  the  condition  of 
to  them. 

has.  naturally,  attracted  the  at- 
any  people.  Some  there  are  un- 
a-   the  sociologists,    for   instance. 

zeal  would  like  to  accomplish 
nee.  Others  there  are,  like  some 
ctors,  who  think  too  much  is  at- 
it  in  between  there  are  many 
proved  the  work  and  expressed 
ion  with  the   results.     To  those 

responsibility   rests   it  has   been 

ibservc  the  substantial  absence 
•oughout  the  entire  work,  and  to 

of  this  result  all  that  has  been 
worth  while.  It  may  be  safely 
he  future  no  large  public  work 
taken  wiihout  greater  attention 
are  of  labor  than  has  usually 
n  the  custom. 

ACHUSErr  RESERVOIR. 

iction   cainps   of   contractors    on 

J!   Reservoir   for   the    Metropoli- 

1     Boston,     described     by     Mr. 

ted    beyond    the     stripping 

.tershed  when  it  was  prac- 

and   when   such   a   location 

mp  too  far  away  from  the 

i  on  the  unstripped  surface : 

gh  land  or  gravelly  knolls 

were  dug   for   wash   water 

lich  were  treated  with  chloride 

({rovered   with    earth    when    the 

indcned.  unless  they  were  upon 

!i5tripped,  in  which  case  the  con- 

;;cavated    and    carried    off    the 

Ce   being   taken    to    remove    all 

■  '  'vhich  showed  any  signs  of 

kept   away    from    stream^ 


uv  ravines,  and  wa;'_r  a.i,  >uppi:nl  t..  lluni 
either  by   pipe   liiie~    or   wells. 

.V  practicing  physician  was  employed  by 
the  board  to  keep  oIom-  watch  nf  the  bcaltl'i 
of  employes,  and  all  ea>os  of  contagious  dis- 
ease were  reiuoved  at  ..uce  to  hospitals  off 
the  watershed.  I'he  if  lal  number  of  typhoid 
fever  cases  which  devtloped  in  the  camps  or 
among  the  employes  for  the  eight  years  while 
construction  work  was  in  jirogrcss  was  twelve, 
a  remarkably  small  luiinber  in  comparison 
with  the  thousands  ,if  men  who  were  em- 
ployed during  that  time  upon  the  work. 

While  soil  strip|)iiig  was  in  progress,  light, 
movable  privies  were  carried  along  just 
ahead  of  the  stripping  gangs  and  located  on 
the  unstripped  surfaces,  so  that  the  men  could 
have  no  excuse  for  going  anywhere  else,  and 
the  foremen  were  given  strict  orders  to  see 
that  they  did  not  go  anywhere  else.  In  this 
way  the  excreta  was  removed  off  the  water- 
shed with  the  soil.  This  also  meant  a  great 
saving  of  time  to  the  contractors. 

.MORRIS    n\M. 

Camp  sanitation  at  the  Morris  dam.  which 
is  now  being  built  at  Waterbury,  Conn.,  was 
described  by   Mr.    Payrow. 

When  the  construction  lug.ui  in  HKiO,  the 
camps  for  the  laborers  were  located  outside 
the  watershed,  in  part  on  private  land  leased 
by  the  contractor.  It  was  thought,  by  locat- 
ing the  camps  here,  no  special  attenlion  would 
h.ave  to  be  given  to  sanitation,  but  in  a  short 
time  conditions  became  neglected  and  filth 
was  common,  so  that  within  a  few  months 
from  the  beginning  several  cases  of  typhoid 
fever  had  developed,  and  it  became  necessary 
to  take  radical  steps.  The  sick  laborers  were 
removed  to  hospitals,  mattresses  and  bedding 
burned,  the  camps  cleaned  and  fumigated, 
and  all  other  laborers  who  had  been  using 
these  camps  were  discharged.  Furthermore, 
in  order  to  avoid  a  recurrence  and  to  establish 
better  sanitary  conditions,  new  camps  were 
located,  not  off  the  watershed,  but  directly 
on  it.  By  this  means,  camps  came  on  city 
property  and  could  receive  careful  and  rigid 
supervision. 

.A  small  area  has  been  fenced  in  with  five 
strands  of  barbed  wire  and  only  one  entrance 
provided.  All  around  the  area  a  3-ft.  trench 
has  been  excavated,  and  this  trench  drains 
into  a  sump  from  which  water  is  allowed  to 
percolate  through  the  ground.  Water  which 
the  men  use  for  washing  clothes,  dishes,  and 
so  on  is  taken  care  of  by  a  small  sand  filter, 
located  conveniently,  and  into  which  they 
are  required  to  empty  all  receptacles  that  have 
been  used  for  washing.  Refuse  and  excre- 
ment is  deposited  in  large  galvanized  ash 
cans  that  are  provided  in  the  outhouses  and 
on  the  works.  These  cans  are  taken  each 
day  to  a  farm  that  is  located  outside  of  the 
watershed  area.  Here  the  cans  arc  emptied, 
washed,  sprinkled  with  lime,  and  afterwards 
relurned.       Daily    inspeclion    is    made    of    tlie 


c.inip  and  all  onthouses  about  the  works. 
During  the  past  two  years  that  the  camps 
have  been  located  on  the  watershed  area  these 
careful  methods  have  been  adhered  to  and  no 
serious  sickness  has  been  developed.  With 
a  few  exceptions,  laborers  and  other  employes 
h.ive  readily  complied  with  the  established 
rules  and  regulations  lor  sanitation. 


Proposed  Chicago  Ordinance  on  Elec- 
trolysis. 

In  our  issue  of  Dec.  13,  li)ll,  we  published 
an  account  of  the  findings  of  the  investigators 
of  electrolysis  effects  on  the  uiulerground  me- 
tallic structures  in  Chicago.  .\n  ordinance 
on  electrolysis  will  be  voted  on  by  the  city 
council  on  May  (i.  The  ordinance  has  been 
favorably  reported  out  of  committee  and  it 
doubtless  will  pass  in  its  present  form,  as 
given  herewith   in  Jull. 

REriK.N'     ClRCflTS. 

.Ml  uninsulated  return  circuits  must  be  of 
such  current  carrying  capacity  and  so  ar- 
ranged that  the  difference  of  potential  be- 
tween any  extreme  points  on  the  return  and 
the  feeding  station  will  not  exceed  the  limit 
of  I'J  \olts,  or  lietween  any  two  points  on  the 
return  1,000  ft.  apart  will  not  exceed  the 
limit  of  1  volt.  In  addition  thereto  a  proper 
return  conductor  system  must  be  so  installed 
and  maintained  as  to  protect  all  metallic  work 
from  electrolysis  damage. 

The  return  current  amperage  on  pipes  and 
cable  sheaths  must  not  be  greater  than  0.5 
amperes  per  pound  foot  for  caulked  cast  iron 
pipe;  8  amperes  per  pound  foot  for  screwed 
wrought  iron  pipe,  and  IG  amperes  per  pound 
foot  for  standard  lead  sheaths  of  cables  con- 
taining 3  per  cent  of  tin  or  less. 

All  persons,  firms  or  corporations  operating 
railways  within  the  city  must  equip  their  un- 
insulated  return   current  systems : 

First.  With  insulated  pilot  wire  circuits  and 
voltmeters  so  that  accurate  chart  records  will 
be  obtained  daily  showing  the  difference  of 
potential  between  the  negative  bus  bars  in 
each  station  and  at  least  four  extreme  limits 
on  the  return  circuit  in  its  corresponding 
feeding  district. 

Second.  With  insulated  cables,  automatic 
reverse  load  and  overload  circuit  breakers, 
and  recording  ammeters,  which  limit  and  re- 
cord the  maxinuim  amperes  drained  from  all 
the  metallic  w'ork  (except  the  regular  return 
feeders)  to  less  than  10  per  cent  of  the  total 
output  of  the  station. 

The  said  chart  records  must  be  so  kept  as 
to  always  be   accessible   to   city   officials. 

.^ny  person,  firm  or  corporation  in  the  city 
failing  to  comply  with  the  provisions  of  this 
ordinance  after  six  months  from  the  date  of 
its  passage  shall  be  fined  not  less  than  $50 
nor  more  than  $200  for  each  offense ;  and  each 
day's  operation  of  such  equipment  contrary  to 
said  provisions  shall  constitute  and  be  regard- 
ed  a<  a  separate   and   distinct   offense. 
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I  jiver  Drainage — A  Project 
:lming  500.000  Acres  of 
IT,.  Land  in  Missouri. 

[staff  Article.) 

ia,  have  been  completed  for  re- 

ffH  control  and   drainage  some 

f  swamp  land  in  the  valley 

nheast  of  Cape  Girardeau. 

"■lie  present  intention  to  begin 

'H  year  on  the  levee  system  and 

'tfll  control.     The  accompanying 

"  Drainage  works   as    planned. 

a'  the  work  of  a  board  of  engi- 

'Sl  I  of  Otto  Kochtitzky,  W.   A. 

'       C,   Frissell,    who    submitted 

ai  oval  of  Isham  Randolph  and 

'.01  in,  consulting  engineers.     Mr. 

•«'  s  now  chief  engineer  of  the 


DESCRIPTIOX  OF  L.\XD   .XXl)  CH.VNNELS. 

The  Ozark  Hills  extend  from  the  Mississip- 
pi River  above  Cape  Girardeau  southwest  to 
the  Arkansas  state  line  and  form  a  ridge 
which  cuts  off  the  southeastern  corner  of  the 
state  of  Missouri.  The  area  between  the 
Ozarks,  the  state  line  and  the  river  is  all  flat 
bottom  land  except  the  hills  along  the  river  at 
Commerce  and  the  clay  hills  of  Crowley's 
Ridge  on  the  west.  Commerce  Hills  are  con- 
tinued by  Sikeston  Ridge  to  the  river  at  New 
Madrid.  Crowley's  Ridge  is  likewise  extended 
southwest  by  sand  hills  which  form  the  water- 
shed between  the  St.  Francis  and  Little  rivers. 
Between  the  two  ridges  and  high  bottoms  is 
flat,  swampy  bottom  10  to  20  miles  wide  and 
90  miles  long,  as  indicated  by  the  hatched 
area  on  the  map.  This  is  the  proposed  Little 
River  drainage  area. 

The  low  bottom  or  swamp  land  forming  the 
new  drainage  district  slopes  gradually  toward 


the  southwest  at  about  1  to  l'/2  ft.  per  mile. 
The  elevation  at  the  river  is  334,  at  Delta  325, 
at  Nigger  Wool  Slough  302  to  294,  and  at  the 
state  line  234.  .\cross,  the  valley  is  almost 
perfectly  flat,  except  where  modified  by  the 
upbuilding  from  streams  carrying  sediment 
and  except  for  isolated  hills  as  indicated  on 
the  map. 

In  years  past  the  owners  of  the  high  bot- 
toms bordering  the  swamp  area  have  built 
ditches  as  shown  by  the  dotted  lines  having 
outlets  into  the  swamp.  Into  the  north  end 
of  the  valley  from  the  Ozarks  there  flow 
Whitewater  River,  Crooked  Creek,  Hubble 
Creek,  Ramsey  Creek  and  Caney  Creek.  Each 
of  these  streams  has  upbuilt  the  land  at  its 
debouche  and  all  of  them  lose  their  channels 
in  the  swamp.  There  is  also  the  run-off  from 
Crowley's  Ridge  and  other  heights  and  when- 
ever the  Mississippi  rises  above  333  it  over- 
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ures   outlined,   the  p 
swamp  area  involves  first  the 
flood    waters    from   the   Ozark  Siflj'j  ,j 
Mississippi   and  second  the  drLg  j„  .  . 
the  water  in  the  swamp.  '        ■"'  " 

Flood    Protection. — The   totajarea  of  m 
country    from    which   the   run-'  (!(„„  „™ 
the    Little    River    drainage    diitct  i, 
square  miles  in  extent,  of  whijl.lSi, 
miles  lie  in  the  foot  hills  of  tnOzjr' 
lying   immediately   north    of   til  di'si- 
square   miles   low   hills   and  gdle  V 
north   part   of    Crowley's   Ridg  In  ^ 
County   and   60   square   miles  il  thi 
hill   country   north   of   Benton  Id  j 
Mississippi     River     in     north  irt 
county. 

The   Ozark   Hill   watershed 
proximately   a   triangle  with  itap, 
northeast  of  Fredericktown  ands'  • 
.3-3   miles   long,    from  three  mile'  e' 
brier  to  near  the  Mississippi  Rir 
country  is  generally  rough  witl 
minor   valleys    from    100  ft,  t> 
wide,  lying  between  hills  from  " 
ft.   high  and   a   very  small  perita;, 
uplands.      The    surface    is   mov  r 
compact    subsoil    which    does  i 
ceive  and  retain  much  wafer,     r 
cent  is  in  cultivation  and  the  r^ 
forest,  and  probably  half  of  tl 
in  forest  for  many  years  becai 
value  for  other  purposes.    The 
valleys   of   these   streams  lie  h 
Mississinpi  River  at  Cape  Girni 
range  with  each  other  in  elev.i 
their  floods  may  be  collected 
channel  and  discharged  into  tl; 
point. 

To   protect  the  valley   from 
the  Ozark  Hills  streams  they  \ 
by  a  channel  running  eastward 
of  the  hills  to  the  Mississippi  \\ 
diversion  channel  will  be  constited 
tor   River   eastward   through  tl  V'r 
lying    north    of    Goose    Pond   ■ 
west    end    of    Hickory    Ridge, 
Cro'oked  Creek  and  following 
with    Whitewater    River    and 
stream  to  the  mouth  of  its  val 
ville ;   thence  constructing  a  m 
Whitewater  River  in  a  northcn 
from  AUenv-Ile  and  east  into 
River. 

There  will  be  a  levee  constncii 
west   side   of   Castor  Valley  al?  '' 
side  of  the  channel  to  the  deflc  i 
thence  along  the  south  side  of 
nel  to- the  high  bottom  land  I.m 
Crooked    Creek    Vallev    and   1 
thus  forming  a  detention  basin 
north  of  Goose  Pond  Hills  an   • 
of    Hickory    Ridge.      This  ba^'  ' 
three   or   four   floods   per  year 
from  a  6  in.  rainfall  in  thirb 
bring   it   to   an   elvation   of  ai" 
west  end  and  358  at  the  east  i 
basin    is    not    filled   by   flood 
braced   will  be  better  drained  an  '• 
now. 

There  will  also  be  a  levee  a. '; 
front  of  Whitewater  Valley,  ai  i 
ward  along  the  described  ch.inni  i 
water    to    the   Mississippi   Rivi 
also  be  a  levee  built   from  lij 
along  the  east  bank  of  HuW'i 
one-half  mile,  and  thence  soulli    ; 
Creek  upbuild  to  approacli  will 
the   south   levee,  and  thence  i  :i 
proach    within    1,000   ft._  of  tlia  ■ 
lower  bottom  and  continuing  \ ' 
to  the  Mississippi  River. 

Thus  there  is  formed  a  flood  V 
south  side  of  the  .Jillenville  h'gl'  " 
Hubble  Creek  low  bottom,  wli" 
tention  basin  of  3,300  acres  is  ' ' 
the  east  end  of  which  a  flo."  ' 
wide  extends  to  the  river.  1  nc 
6  in.  rainfall  in  36  hours  wiM"' 
to  an  elevation  of  about  d^i.  . 
the  channel  constructed  will  ser' 
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of  these  streams  and  the  excess 

season  will  be  regulated  by  the 

sins   and    carried     out     between 

land  elevations  at  different  points 

^  •  Ft  above 

Gulf  level. 

at  Greenbrier 360 

i'ond  Hills  (west  basin) 352 

k   Valley ..........     3o4 

■alley,  at  mouth  of  Crooked 

350 

,'aliey.   at   Allenville 342 

upbuild.' .' . ' . .'  '.'.'.'.'.'..■'■'. 33S 

of  Hubble   Creek 333 

cr  bank 334 

nill  be  built  to  the  elevation   of 
•St  side  of  Castor  Valley.  372  at 
point    one    inile    southwest    of 
III  368  at  tlie  cast  end  of  Castor 
in.     The  levee  along  the   diver- 
will  be  built  to  the  elevation  of 
ille,  352  at  the  w^est  end  of  sec- 
basin,  3-51   at  the  ca.st  end  and 
.1  the  connection  with  the  Mis- 
levee.    East  of  the  levee  it  will 
.  with  grade  to  342  nt  ri\er.    The 
itchtown  will  be  built  to  the  elc- 
from  the  beginning  to  the  flood- 
II  a  grade  to  the  elevation  of  342 

nel  will  be  constructed  for  Ram- 
Scott  county,  beginning  at  the 
e  Cotton  Belt  R.  R.  and  e.\tcn<l- 
!■■  the  east  side  of  the  Rock 
:hcnce   northwest    and     parallel 

to  intersect  the  deflection  chan- 
ce built  to  the  elevation  of  .3.51 
lie  and  a  levee  on  the  cast  side 

of  345. 

II  he  seen  from  the  description. 
ireams  flooding  the  valley  will 
nal  flow  cut  off  and  diverted  by 
nnel  into  the  Mississippi  River, 
lod  in  these  streams  the  diver- 
ivill  overflow  and  the  surplus 
stored  in  two  basins,  whence  it 
I  illy  emptied  by  the  diversion 
[  periods  between  floods. 

inage. — The  system  of  ditches 
:p  the  swamp  clear  of  water  is 
^y  on  the  map.  Briefly  it  con- 
j  floodway  extending  southwest 
:  nces  lake  and  rivtr  system  and 
i'  from  something  like  a  hun- 
i  lateral  ditches. 

Ition  of  the  ditches  and  levees 
I  linage  system  calls  for  no  par- 
l'  they  being  all  of  familiar  size 
Cieraily  the  ditches  have  side 
I    and  10-ft.  berms.    The  levees 


ordnianly  have  a  ui.lth  of  S  ft.  on  top  and 
sides  sloped  1  on  2.  The  bridges  and  other 
structures  required  arc  all  small  and  of  ordi- 
nary types. 


Some  Notes  on   Methods  and  Cost  of 
Excavating  Drainage  Ditches 
with  Dynamite. 
.■\  very  considerable  amount  of   farm  ditch- 
ing is  being  done  with  dvnamite.     Instead  of 
digging  these  ditches  by  hand  or  machine,  one 
or   more   rows   of   holes   are   made   along   the 


k\ 


■-vj^ 


A- 


\\ 


Sketches  Showing  Arrangement  of  Holes  for 
Excavating    Ditches    With    Dynamite. 

line  of  the  ditch  and  a  small  dynamite  cart- 
ridge is  placed  in  each  hole  and  the  cartridges 
are  exploded  simultaneously.  The  result  of 
the  explosion  is  a  channel  which  with  very 
little  labor  makes  a  satisfactory  drainage 
ditch.  Dynamiting  is  confined  to  the  smaller 
sizes  of  ditches,  say  up  to  .5  ft.  deep,  but  for 
channels  of  these  sizes  in  suitable  soils  some 
very  excellent  results  are  reported. 


The  accompanying  sketches  show  the  ar- 
rangement of  holes  for  ditches  of  several 
widths.  A  steel  bar  driven  with  a  sledge  is 
employed  to  make  the  holes.  The  cartridges 
are  placed  at  the  bottom  of  the  holes  and 
connected  up  with  fuse  or  wire  and  then  tired 
in  the  usual  manner.  The  arrangement  and 
spacing  of  the  holes  differ  with  the  soil  and 
had  best  be  determined  for  each  condition  by 
a  scries  of  trials.  As  examples,  the  following 
reports  of  work  done  at  Chadbourne,  N.  C, 
for  the  Brett  Kngineering  Co.  are  of  interest; 

"Where  the  ground  was  comparatively  free 
from  stumps  and  roots  we  put  down  holes  18 
ins.  apart,  3J4  ft.  deep,  and  100  holes  in  all. 
Each  hole  was  pointed  45°  and  loaded  with 
one  stick  of  Hercules  (iO  per  cent  N.  G.  dyna- 
mite l'/4x8  ins.,  the  center  hole  being  primed 
with  an  e.xtra  stick  and  a  double  strength  ex- 
ploder. The  result  was  a  good  ditch  7  ft.  wide 
on  top,  3  ft.  on  the  bottom  and  3  ft.  deep  and 
150  ft.  long.  Costs  of  finishing  and  trimming 
according  to  specifications  per  running  foot 
were : 

Total  cost  of  explosives  used $11.35 

fotal  cost  of  putting  down  holes 50 

Total  cost  of  finishing  and  trimming 4.50 

Total    cost    of    150-ft.    ditoh J1G.35 

Total  cost  per  running  foot 109 

"The  ne.xt  ditch  was  shot  at  Sollo  Swamp, 
where  the  ground  was  heavily  matted  with 
roots  and  stumps.  The  specifications  here 
called  for  a  ditch  14  ft.  wide,  2^  ft.  deep.  We 
put  a  double  row  of  holes,  100  in  each  row,  18 
ins.  apart  laterally,  4'/>  ft.  apart  longitudinally, 
and  4  ft.  deep.  Both  rows  pointed  4.5°  in  the 
same  direction.  The  middle  holes  primed 
witli  an  extra  stick  and  a  double  strength  ex- 
ploder. .-Mong  the  path  of  this  ditch  we 
counted  3.5  stumps  from  6  ins.  to  3  ft.  in  di- 
ameter. The  result  was  a  clean  ditch  12  to  14 
ft.  wide,  4  ft.  deep  and  150  ft.  long. 

Cost  of   explosives  per  running  ft $0.10 

Cost  of  holes  per  running  ft 0066 

Cost  of  labor  per  running  ft 03 

Total  co.st  per  running  ft $0.1366 

"The  ne.xt  ditch  was  shot  at  Dunn  Swamp, 
where  we  decided  to  put  dovi'n  150  ft.  in  the 
muddiest  and  stickiest  kind  of  ground.  We 
put  down  a  double  row  of  holes  18  ins.  apart, 
454  ft.  laterally,  4  ft.  deep,  both  rows  pointed 
45°  in  the  same  direction.  Each  hole  loaded 
with  one  stick  of  60  per  cent  and  the  middle 
hole  of  each  row  primed  w-ith  a  double 
strength  exploder.  .'\ll  the  holes  well  tamped. 
Result  was  a  very  clean  ditch  14  ft.  wide,  3j4 
to  4  ft.  deep  and  150  ft.  long.  The  total  cost 
of  this  ditch  was  the  same  as  the  ditch,  shot  at 
Sollo  Swamp." 
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Vsts  to  Determine  Stresses 
0  ed  Concrete   Floors  in 
)nleted  Buildings. 


cui  tests  have  been    frequently 

n/ced  concrete  building   floors. 

lue  in  judging  the  quality   of 

d   for   the    confidence    which 

t  owner  and  tenant,  but  they 

v^  e  as  indication  of  the  stresses 

Gently,  therefore,   attention   has 

0  sting  completed   buildings   to 

rCi^nts  of  stresses  and  deforma- 

dlxmine  their  amount  and  dis- 

!    ?  effect  of  one   part   of   the 

iher.     The    first    of    these 

ests  was  described  bv  Mr. 

our  issue  of  Dec.  28,' 1910. 

:e   similar   tests   were    made 

by  the  committee  of  the  Na- 

of  Cement  Users,  Prof.  A. 

man.     .■Xs  these  tests  are   a 

e  investigation  of  reinforced 

them  in  abstract  in  three  ar- 

■bhis  is  the  first.     These  arti- 

n<  to  a  presentation  of  results 

'  '  :hod  of  conducting  the  tests 


the   reader   is   referred   to   the   paper   by    Mr. 
Lord  mentioned  above. 

\VEN.\LDEM    BUILDING   TEST. 

The  building  was  a  ten  story  structure  of 
the  beam  and  girder  type,  built  by  the  Ferro- 
concrete Construction  Co.  of  Cincinnati.  O., 
and  reinforced  according  to  the  "system"  em- 
ployed by  that  company.  The  panels  between 
columns  are  15x20  ft.  Figure  1  shows  the  ar- 
rangement of  beams  and  girders  and  Fig.  2 
shows  their  general  constructional  features. 
Only  the  main  reinforcement  is  indicated  by 
Fig.  2,  no  stirrups  being  shown.  The  beams 
are  6^  ins.  wide  and  the  girders  arc  T/i  ins. 
wide.  Four  %  in.  bars  reinforce  the  interme- 
diate beams,  and  one  %  in  and  three  %  in. 
bars  reinforce  the  side  beams;  the  girder  rein- 
forcement consists  of  four  %  in.  bars.  The 
concrete  w^as  a  1  cement,  2  torpedo  sand  and  4 
crushed  stone  mixture,  and  was  very  hard  and 
of  excellent  quality.  The  loading  was  applied 
in  increments  of  80  lbs.  per  square  foot  and 
was  arranged  so  as  not  to  arch.  Panel  B,  Fig. 
1,  w-as  loaded  first  and  after  readings  this  load 
was  removed.  Panels  A,  B  and  C  were  then 
loaded  simultaneously,  then,  leaving  this  load 
on,  panels  D,  E  and  F  were  loaded.  The  total 
load  was  400  lbs.  per  square  foot ;  the  floor  had 


been  designed  for  a  live  load  of  200  lbs.  per 
square  foot. 

In  translating  from  unit  deformation  to  unit 
stress  the  modulus  of  elasticity  of  steel  has 
been  taken  at  30,000,000  lbs.  per  square  inch 
and  that  of  the  concrete  has  been  assumed  to 
be  3,000,000  lbs.  per  square  inch.  For  sim- 
plicity the  straight-line  stress-deformation  re- 
lation for  concrete  has  been  assumed,  though 
it  is  evident  that  this  relation  does  not  hold 
for  the  higher  stresses  and  that  calculated 
stresses  based  upon  this  assumption  are  in 
excess  of  the  actual  stress.  The  interpreted 
stress  for  a  number  of  gage  lines  is  recorded 
in    Table   I. 

Table  II  gives  calculated  stresses  and  cal- 
culated bending  moment  coeflScients.  The  first 
line  in  each  set  gives  the  calculated  stresses  in 
the  reinforcements  and  in  the  concrete  based 
upon  the  value  of  the  bending  moments  quite 
commonlv  assumed  in  design  calculations. 
Wl 

— -  when  w  is  the  total  distributed  load  on  the 
12 

beam  and  /  is  the  span  length.  In  three  cases 
the  span  length  was  taken  as  3  ins.  longer 
than  the  three  span  measurements  had  been 
made  upon  the  position  of  the  bars  and  the 
depth   of   the   reinforcement,   which   were   not 
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always  exactly  according  to,  the  plans,  and  the 
calculations  have  been  based  upon  the  dimen- 
sions found.  In  the  second  line  of  each  group 
the  maximum  stress  obtained  by  the  measure- 
ments is  given  in  the  column  of  stresses,  and 
the  bending  moment  coefficient  ( tlie  coelficient 
of  H'l)  correspondin.g  to  these  stresses  is 
recorded  in  the  adjacent  colunm.  In  these 
calculations  the  common  assumptions  of  de- 
sign calculations  are  followed  except  that  the 
width  of  T-beam  is  taken  as  equal  to  the  dis- 
tance from  center  to  center  of  beams.  In  cal- 
culating the  bending  moment  coeflicient  from 
the  measured  stress,  the  position  of  the  neu- 
tral axis  and  the  value  of  the  moment  arm 
are  assumed  to  be  the  same  as  given  by  the 
ordinary  assumptions.  .-Mthough  the  stress  in 
the  reinforcement  is  measured  at  the  surface 
of  a  bar  of  the  outer  layer,  this  stress  is  con- 
sidered as  being  the  same  as  that  acting  at 
the  center  of  gravity  of  the  group  of  bars,  for 
the  actual  variation  in  the  group  is  unknown 
and  this  method  will  give  a  bending  moment 
coefificient  larger  tlian  that  found  liy  consider- 
ing that  the  stress  in  the  b:irs  ni  tlie  other 
layer  is  smaller. 

It  will  be  seen  that  in  the  tests  with  three 
and  five  panels  loaded  the  highest  stress  ob- 
served in  the  reinforcement  in  the  middle  of 
the  intermediate  beams  was  lii.OOu  lbs.  per 
square  inch  and  the  highest  stress  observed 
at  the  ends  of  the  beams  was  l(i,000  lbs.  per 
square  inch.  The  stresses  obser\ed  in  liars 
having     similar      positions     were    lower,    and 


bending  moment  (.07  111)  is  less  than  that 
for  a  restrained  beam. 

Calculating  with  the  usual  assumptions  of 
iieam  formulas,  the  total  compressive  stress  in 
the  concrete  at  the  end  of  the  beam  is  greater 
than  the  total  tensile  stress  in  the  reinforce- 
ment. Two  elements  probably  enter  into  the 
results,  the  tensile  strength  of  concrete  which 
may  be  considered  as  distributed  was  the 
width  of  the  floor,  and  an  arching  action  of 
the  structure.  However,  it  should  be  noted 
that  the  value  of  the  bending  moments  coeffi- 
cients derived  from  the  reinforcement  stresses 
at  the  middle  of  the  beams  and  girder  is  not 
much  less  than  the  values  commonly  used  and 
also  that  the  calcula'ted  resisting  moments  de- 
veloped at  the  end  of  the  beams  buried  in  the 
concrete  stresses  is  not  far  lielow  the  amount 
usually  assumed. 

.■\ttention  should  be  called  to  the  fact  that 
the  compressive  stress  in  the  concretes,  both 
that  calculated  from  an  assumed  bending  mo- 
ment and  that  calculated  from  the  measured 
deformation,   is  much   higher   than  that  to  be 


TABI,E   II.— MAXIMUM    STREsis  >vr 
MIONT    COEFFICIENT.S   IN Tv-^^O  M( 
BUILDING   TEST     ^^'■'^OI 


Reinforcement. 
Co- 


Stress. 
44,000 
13.000 
19,000 
17,000 


Menibei 

Girder — 
End  . . 
End  .. 
Middle 
Middle   .. 

Intermediate   Beam — 

End    ....  36,00i. 

End    16,000 

Middle   ..  22,000 

Middle    ..  16,000 

Column  Beam — 

End    69.000 

End    15.000 

Middle    ,.  26,000 

Middle    ..  ll.Onn 


efficient. 
1/12 
0.021 
1/12 
0.073 

1/12 
0 .  088 
1/12 
0.065 

1/12 
0.018 
i)/12 
11.035 


Con," 


Ion 

140 


l/I! 


I'll 

m 
i/ii 


^- 


parallel  with  the  beams  to  find  il  distril,„i„, 
ot  compressive  stresses  betweeneam 
measurements  were  not  fully  sifj, 
within  the  limits  of  accuracy  o:he  i 
ments,  no  difference  in  the  amott,: 
ing  over   the  beams  at  points    w 


Elevation  of  Intermediate  Beam 


5and9 
Orovel 


Par  table  Track ---i, 


---■Mixer 
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Fig.    1 — Diagram    Showing    Arrangements    of  Test   Load. 


View  of  Girder 
Fig.      2 — General      Structural      Features     of    F'oorj'es;: 


probably  the  highest  stress  is  not  representa- 
tive of  the  general  stresses.  However,  it  may 
be  best  to  compare  on  the  basis  of  the  highest 
stresses.  The  bending  moment  given  in  the 
table  as  derived  from  the  measured  stresses 
is  .0  ^Wl  at  the  middle  of  the  beam  and  .0.37 
at  the  end  of  the  beam.  Measurement  of  the 
compression  of  the  concrete  in  this  test  was 
less  satisfactory  than  the  measurement  of  the 
reinforcement  deformations,  and  considerable 
variation  was  found  at  the  different  points 
of  observation.  Not  enough  gauge  lines  gave 
satisfactory  measurements  to  warrant  making 
quantitative  conclusions,  but  the  indications 
of  the  action  of  the  concrete  may  be  useful. 
The  value  of  the  bending  moinent  which  cor- 
responds to  the  concrete  stresses,  on  the  as- 
sumptions made,  is  .067  W\  for  the  end  of  the 
beam.  For  the  middle  of  the  beam  the  stress- 
es were  so  small  and  the  indications  so  irreg- 
ular that  no  value  of  bending  moment  can  be 
given. 

In  the  beams  at  the  sides  of  the  panel  (col- 
umn beams)  the  stresses  were  in  general 
somewhat  lower,  but  with  a  full  loading  a 
stress  of  IT^OOO  lbs.  per  square  inch  at  "the 
middle  of  the  beam  was  observed  and  11,000 
lbs.  per  square  inch  at  the  end. 

Fewer  measurements  were  made  on  the 
reinforcement  r,f  the  girder.  .-\  stress  of  17,000 
lbs.  per  square  inch  was  observed  at  the  mid- 
dle of  the  girder  and  l-^.OOO  lbs.  per  sqiuire 
inch  at  the  end.  On  the  same  assumptions 
these  values  correspond  to  bending  moments 
of  .07.5  Wl  and  .02.3  Wl.  respectively.  The 
stress  in  the  concrete  at  the  end  of  the  girder 
was    also    very    high,    but    the    corresponding 


found  by  the  use  of  the  parabolic  stress 
deformation  relation  and  the  actual  stress  will 
be  less  than  that  given  in  the  table. 

Measurements    were    made   on    the   concrete 
at   the   top   of   the   floor    slabs    in    a   direction 


TABLE    1.— STRKSS    INDICATIONS    IN 

WEN- 

ALDEN  BUILDING 

TEST. 

Reinforcement     at      end 

Single 
panel. 

Three 
panels. 

S.OOO 
12.000 

Five 
panels. 

7.000 

13.000 

9.000 

7.000 

Reinforcement    at    mid- 
dle of  girder 

.s.oiio 
e.Ono 

10.000 
14.000 
16,000 

11,000 
17,000 
17,000 

Coner-ete      at      end        of 

1,600 

9,000 
9.000 
14.000 
16.000 
13.000 
13,000 

2.200 

10.000 
14.000 
14.000 
16.000 
13,00.) 
14,000 

Reinforcement     at     end 
of  intermediate   beam 

2,000 
;i,oeo 

'.1,000 

11. ooo 

13.000 

Ri-inforeement  at  middle 
i>f  interniediale  beam.. 

.S.OOil 
6.000 

14.000 

7,000 

16,000 

11.000 

16,000 
11,000 
16,000 
11,000 

Concrete   at    end   of   in- 
termediate  beam    

1  .V.'oo 

i,7od 

1.300 
2.000 

I'onerete    at    middle    of 
intei-niediate    beam 

Low 
Low 
Low 

Low 
Lo\\' 
Low 

Low 
Low 
Low 

could  be  determined  and  the  wle  ll- 
dently    acted    as    a    part    of   thcomi' 
member  of  the  T-beam  so  forti 
Test  Cracks. — The  surface  of;.  ' 
girder  had   received  a  white  C" 
mitted.  very  fine  cracks  to  be 
finer  than  may  be  observed  on  " 
Crete.     In  the   test,   as  the  1"J'  > 
fine  tension  cracks  in  the  concn 
middle   of  the   length  of  the  I  ;; 
servable  at  stresses  in  the  rein    • 
responding  to  the  stresses  at  win  ' 
are  detected  in  the  tests  of  be  • 
tory   work.     To  an   experience.  " 
velopment  of  the  cracks  was  c n 
the   measurements  of  the  low   e 
oped    in    the    reinforcement.      "' 
of  load  most  of  these  cracks  cl.  I 
were  not  visible  to  the  eye. 
As  the  calculated  reaction  oi. " 
'  girder   was   upward   of  40,000  ' 
seen   that   the   vertical  shearing 
very    high.      Diagonal    tensiot; 
oped  in  these  girders  just  outsiem 
with  the  intermediate  beams,  ntcHg  .i:. 
of  nearly  45  deg.  with  the  hori  '• 
cracks   did  not  entirely  close  . 
of  the  load.     No  measurements 
determine  the  diagonal  deformat  im- 
probable that  the  restraint  at  tl  f 
girder  and  the  tensile  strength  e 
acted    to    prevent   the    fuller  O' 
these   cracks.     No  diagonal  cr, 
served  in  the  beams.    .\s  may  I" 
deflection  in  the  middle  panel  " 
one    pound    loaded    than   when 
were  loaded. 
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A  number  of  good  sized 
railroad    construction     jobs 
^    have  been  let  since  our  last 
issue,    and    more    contracts 
are  in  sight.     Oiief  of  the 
latter    is    the    Erie    double 
track  work   on   which   bids 
■iiday.  There  is  a  report,  which 
;rnied,   that   the   Grand    Trunk 
rded  the  contract   for  its  new 
cr.  Mass.,  to  Providence.  R.  I. 
iracts  let  during  the  past   few 
:i..)wing;   W.  \\'.  Boxley  &  Co., 
for  constructing  the  Williams- 
reek  R.  R.,  a  ■20-mile  line  from 
A .  Va.,  the  contract  calling  for 
a  considerable  amount  of  heavy 
dahoney,   San   Francisco,   Cal., 
■nstruction   on   Geary    St.,    San 
the  Geary   St.   municipal   rail- 
inters,  Joplin.  Mo.,  and  W.  A. 
City,  Mo.,  subcontracts   from 
for  betterment   work   on   the 
ukee  &  St.  Paul  Rv.,  between 
well,  la.:   P.  E.  Shugart,   Ne- 
itract  from  Donald  Jeffrey  on 
:.  P.  Ry.  grade  reduction  and 
.   m  Iowa;  Northern  Construc- 
!  eg,  Man.,  for  200  miles  of  new 
;  isions  in  Canada  for  the  Cana- 
(^y. ;  W.  J.  Cowan,  Winnipeg, 
60  miles  of  branch   line   for 
)rthern  Ry. ;  Dunn  &  Lallande 
iim,  Ala.,  for  the  construction 
Unch  from   Warrior,   Ala.,   for 
at   Nashville   R.    R. ;     Twohey 
li  Ore.,  for  the  T-mile   Salem- 
■  egon  for  the  Southern  Pacific 
ri   Co.,  Alta  Vista.  Va..   for  23 
\rk  between  Varina  and  Colon 
a  for  the   Norfolk  Southern 
icts    for    portions    of    the 
n  let  to  Waugh  &  W'augh, 
Fisher  &  Carozza,  Balti- 

tion     continues    to    offer 

)  contractors.     Since  our 

Vork   State   Commission 

irded  83  contracts  for  the 

,  rjved  roads,  bids  on  which 

All  15,  17  and   19.     The  cora- 

^   out  to  call  for  bids  for  the 

■.nore  miles  of  roads.   This 

-  $6,000,000.  and  contracts 
he  let  early  next  month. 

State    Highway    Commis- 
call  for  bids  on  the  first 
:idertaken  this  year  under 
-is  are  now  being  taken  on 
•-'Onng  about  It]  miles  of  road. 
'1   ate  Highway  Commission  is 
all   for  bids    for   the   first 
-he  $18,000,000  appropria- 
t  completed  for  four  con- 
bout  40  miles,   and   it  is 
"^  on  the  work  will  be  opened 
I  . 
'•■'  "ing  asked  by  the  Trustees 
"ict  of  Chicago  on  another 
■n  with  the   construction 

-  channel.     This   contract 
'00  cu.  yds.  of  excavation 

'-'<  work,  the  principal  con- 
'^;ntly  appears  to  be  the  one 


secured  by  Robert  Wakefield,  of  Portl.i;.., 
Ore.  This  contract  amounts  to  about  $r)T(),OUO, 
and  calls  for  the  construction  of  two  rein- 
forced concrete  piers  at  San  Francisco,  Cal., 
for  the  State  Board  of  Harbor  Commission- 
ers. .\nother  California  City,  San  Diego,  will 
shortly  be  in  a  position  to  place  contracts  for 
a  large  dock  job.  About  $1,000,000  is  to  be  ex- 
pended by  San  Diego  for  harbor  improve- 
ments, to  include  the  construction  of  a  dock, 
warehouse  and  bulkhead. 

The  Board  of  Supervisors  of  San  Francisco 
has  taken  favorable  action  for  the  construction 
of  the  Fillmore  St.  tunnel,  which  will  extend 
from  Sutter  to  Filbert  Sts.  and  connect  the 
Western  Addition  and  Harbor  View  districts. 
The  Board  of  Public  Works  has  been  di- 
rected to  immediately  furnish  the  necessary 
preliminary  plans  and  surveys  for  establish- 
in.s  the  district  to  be  assessed  for  the  construc- 
tion work  and  it  is  expected  that  the  tunnel 
will  be  under  way  within  the  next  four  months. 
The  tunnel  will  cost  in  the  neighborhood  of 
$2,000,000,  to  be  defra.ved  by  an  assessment  on 
land  to  be  benefited  by  its  construction.  Mars- 
den  Manson  is  citv  engineer  of  San  Francisco. 


It  seems  to  be  the  usual 
practice      of      mayors      of 
A    Citizens'      American    cities    when    ap- 
C  Vt  pointing  a  citizens'  conimit- 

(^ommittee.  (^^  j^  make  a  study  of  some 
phase  of  municipal  affairs, 
to  select  as  members  of  the 
committee  those  men  who  are  the  least  famil- 
iar with  the  matter  to  l;e  investigated  Last 
fall  the  Mayor  of  New  York  City  appointed  a 
committee  of  twenty-five  to  confer  on  the  best 
method  of  restoring  the  pavements  in  Man- 
hattan. Three  of  the  twenty-five  members  ap- 
pointed originally  declined  to  serve,  so  the 
arduous  task  was  carried  out  by  a  committee 
composed  of   the   following: 

Lawyers     7 

Merchants     2 

^Manufacturers    2 

Architects    2 

Presidents  (American  News  Co.,  New  York 
Transportation  Co..  Team  Owners'  Associa- 
tion. Automobile  Club) 4 

Rank  and  file  fl  journalist.  1  statistician,  1 
commissioner  public  works,  1  member  auto- 
mobile club,  1  publisher) 5 

A  short  time  ago  this  committee  submitted 
its  report.  As  was  to  be  expected,  it  contains 
a  maximum  amount  of  criticism  and  a  mini- 
mum amount  of  helpful  suggestions.  It  is 
probable,  however,  that  one  at  least  of  the  sug- 
gestions will  meet  with  the  approval  of  the 
engineers  of  the  city.  The  recommendation 
is  that  the  various  chiefs  of  highways  be  sent 
abroad,  at  the  city's  expense,  to  study  Euro- 
pean methods. 


River  and 


The   new   river   and   har- 
bor appropriation  bill  which 
will   be   reported   shortly  to 
.,.,     ,         ,,,     ,    the    Senate,    makes    provi- 
Harbor  Work,  ^jgn     f^r     a     considerable 
amount  of   work   for  levee 
contractors.     Contrac  tors 
specializing   in    other    forms    of     Government 
work  are  also  well  taken  care  of.     The  Senate 
35 


Irrigation.    Drainage.    Levees   and    Canals...  48 

Warterworks    50 

Sewerage  and   Garbage   Disposal 52 

Buildings,    Dorks,    Dredginp.    Supplies.    Etc.  55 


.    :...;.::;. .:..::.. .il.U'.l    ;^"ol,010 

to  the  appropriations  provided  for  by  the 
House,  and  the  bill  now  carries  a  total  of  $32,- 
12()..530.  The  largest  single  increase  to  the  House 
bill  was  $2,500,000  for  the  Mississippi  River, 
making  an  appropriation  of  $6,000,000  for  that 
for  repairing  and  new  levees  on  account  of  the 
tions.  $800,000.  is  provided  for  the  Columbia 
River  between  Celilo  Falls  and  the  Dalles 
Rapids :  $500,000  for  Jamaica  Bav.  New  York ; 
$400,000  for  St.  Marv's  River,  Michigan,  and 
$1,500,000  for  the  Delaware  River  in  Penn- 
sylvania, New  Jersey  and  Delaware.  The  bill 
authorizes  the  appointment  of  a  board  of  three 
engineer  officers  to  examine  the  Galveston 
harbor  and  channel,  Texas  City  harbor  and 
channel  and  the  Port  Bolivar  harbor  and  chan- 
ner,  near  Galveston,  with  a  view  of  securing  a 
depth  of  35  ft.,  and  the  necessary  cuttin.g  off  of 
bends  or  widening  of  channels  in  the  Sabine- 
Nachez  canal,  Texas.  It  provides  for  investi- 
.gation  to  determine  the  need  of  a  new  system 
of  impoiuiding  reservoirs  at  the  headquarters 
of  the  Allegheny.  Monongahela  and  Ohio  riv- 
ers for  flood  prevention  and  navigation  im- 
provements. It  also  authorizes  surveys  to  de- 
termine the  feasibility  of  navi.gation  on  the 
St.  Francis  River  in  .Arkansas,  increased  depth 
of  Charlevoix  River,  Michigan,  and  a  300-foot- 
wide  channel  in  San  Francisco  Bay,  18  ft.  deep 
at  low  tide  from  the  mouth  of  the  Guadaloupe 
River,  410  ft.  northwest. 


The  Board  of  Public 
Two  State  Utility  Commissioners  of 
—  .      .  New     Jersey     recently     re- 

Comrnission  f^^^^  (o  allow  a  rival  gas 
Decisions.  plant  to  be  constructed  in 
a  town  where  one  was  al- 
ready in  operation-  It  took 
the  position  that  a  single  plant  of  such  a  char- 
acter, properly  maintained  and  operated,  is 
better  for  the  public  use  than  two  or  more 
plants  constructed  at  unnecessary  cost,  each  erf 
which  must  be  sustained  at  public  expense  or 
one  or  both  lapse  into  insolvency.  Somewhat 
the  same  view  was  taken  last  week  by  the  New 
Jersey  State  Water  Supply  Commission  in  de- 
ny-ing  the  application  of  a  borough  for  per- 
mission to  secure  a  municipal  water  supply. 
This  borough  had  been  served  by  a  company 
for  a  number  of  years.  At  the  hearings  it 
was  brought  out  that  there  was  no  cause  for 
complaint  against  the  rates  charged  or  the 
service  afforded.  The  only  requirement  urged 
in  favor  of  the  grant  was  the  fact  that  the 
owners  of  a  little  more  than  half  the  taxable 
property  in  the  borough  strongly  desired  to 
own  their  own  watervi'orks  in  order  that  the 
revenue  now  going  to  the  private  company 
might  go  to  the  borough  instead  and  the  prof- 
its, if  any,  from  the  operation  of  a  water 
plant  might  thus  inure  to  the  financial  benefit 
of  the  inhabitants  of  the  municipality.  In  re- 
fusing permission  to  secure  a  new  water  sup- 
ply the  commission  expressed  the  opinion  that 
it  would  be  unwise  for  the  public  authorities 
to  lend  their  assistance  to  injure  or  destroy 
a  lawful  business,  conducted  as  required  by 
law  and  in  which  large  sums  of  money  had 
been  invested  in  good  faith. 
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CATALOGUES 


Car  Roofing.— Card.  11x17  ins,  Hiitchins 
Car   Roofing  Co..  Detroit,  Mich. 

Tliis  illustrates  the  Hiitchins  Improved 
All  Steel  Carline  Roof  and  the  method  of 
application. 

Texico.— Paper.  SyixSV^  ins.,  12  pp.  The 
Te.xas   Co.,    Houston,   Texa.s. 

This  is  the  April  bulletin  entitled  "Pay- 
ing and  Roads."  .-Xrticlcs  are  contained  in 
this  issue  on  the  State  Roads  of  Maryland 
and  equipment  for  surfacing  by  the  pene- 
tration   method. 

Cupola. — Paper,  6.x9  ins.,  32  pp.  J.  W. 
Paxson  Co.,  102  N.  Delaware  Ave.,  Phila- 
delphia. Pa. 

Bulletin  No.  26  has  just  been  issued  on 
the  subject  of  cupolas,  blowers,  and  cupola 
practice   in   general. 

Kewanee  Unions. — Paper,  S'/jxll  ins., 
8  pp.  The  National  Tube  Co.,  Pittsburgh, 
Pa. 

This  is  the  April  N.  T.  C.  Bulletin  which 
gives  a  complete  illustrated  description  of 
some  expansion  tests  made  recently  on 
Kewanee    Unions. 

Lehigh  Portland  Cement.— Paper.  8;4x 
ll'i  ins..  16  pp.  Leliigh  Portland  Cement 
Co.,  People's  Gas  Bldg.,  Chicago,  111. 

This  pamphlet  shows  the  capacities  and 
locations  of  six  Lehigh  cement  plants  and 
contains  interesting  information  regarding 
building  and  engineering  construction 
where  Lehigh  cement  is  being  used. 

Lock  Nuts. — Paoer,  2y.x6  ins..  20  pp. 
The  U.  S.  Metal  &  Manufacturing  Co.,  165 
Broadway,    New    York    City. 

This  booklet  contains  illustrated  descrip- 
tion of  the  Columbia  Lock  Nut,  with  in- 
structions for  use  and  illustrations  showing 
applications.  Tables  of  sizes  and  prices  are 
given. 

Gears. — Paper,  6x9  ins.,  4  pp.  Tool  Steel 
Gear  cS:  Pinion  Co.,  Cincinnati,  Ohio. 

This  announcement  describes  the  policy 
of  the  company  in  furnishing  expert  assist- 
ance in  tests  of  their  machines  in  use.  Some 
results  of  tests  for  wear  are  given.  Numer- 
ous pamphlets  are  issued  on  the  products 
of  this  company. 

This  is  a  samole  of  Texoderm  for  railway 
coach  seat  upholstering. 

Safety  Scaffold  Winch.— Paper,  6x9  ins., 
4  pp.  James  C.  Campbell  &  Co.,  First  Na- 
tional Bank  Bldg.,  Chicago,  III. 

Bulletin  201  contains  illustrations  and  de- 
scription of  a  worm-gear  winch  for  the 
operation  of  suspended  scaffolding  for  the 
erection  of  high  building  walls. 

Trus-Con.— Paper,  5%x7%  ins.,  84  pp. 
The  Trussed  Concrete  Steel  Co.,  Detroit, 
Mich. 

This  catalog  is  a  complete  handbook  of 
detailed  information,  estimating  data  and 
specifications  regarding  the  Trus-Con  water- 
proofing, damp-proofing  and  techniacl 
paints. 

Permanent  Pavement. — Paper,  6x9  ins., 
16  pp.  Universal  Portland  Cement  Co.,  72 
W.  Adams  St.,  Chicago. 

This  is  the  second  number  of  a  new  book- 
let issued  monthly  by  the  Universal  Port- 
land Cement  Co.  in  the  interests  of  con- 
crete paving.  Interesting  information  as  to 
the  progress  of  road  building  with  concrete, 
cost  data,  etc.,  are  given. 

Holt  Caterpillar  Tractor.— Paper,  10x6% 
ins..  32  pp.     Holt  Caterpillar  Co.,  Peoria,  111. 

This  catalog  contains  illustrations  and 
descriptions  of  the  Holt  Caterpillar  Tractor 
and  its  parts.  Specifications,  dimensions, 
etc.,  are  given,  together  with  information 
regarding  the  use  of  the  tractor  for  breaking 
ground. 

Hydraulic  Benders. — Paper.  6x9  ins.,  64 
pp.  Watson-Stillman  Co.,  50  Church  St., 
New  York  City. 

Catalog  83  illustrates  and  describes  hy- 
draulic  benders,   which  are  now  commonly 


used  for  bending  all  kinds  of  rails,  structural 
shapes,  reinforcing  rods  and  pipe  for 
straightening  rods  or  shafts  while  held  be- 
tween lathe  centers,  and  in  all  such  work 
where  heavy  bending  is  to  be  done.  The 
catalog  contains  illustrations  and  diagrams 
showing  the  construction  and  operation  of 
the  machines  with  tables  of  sizes  and  prices. 

Road  Graders. — Paper,  12x18  ins.,  4  pp. 
Barron  &  Cule  Co.,  Barron  Bldg.,  New 
York  City. 

This  folder  illustrates  and  describes  1912 
road  graders  in  three  models.  Light  grader 
of  750  lbs.,  one  of  875  lbs.  and  a  third  of 
1,375  lbs.  Illustrations  are  given  also  of 
wagons,  dump  carts,  various  machines  for 
grading  and  construction  of  roads. 

Wire  Rope  &  Wire. — Paper,  6x9  ins.,  184 
pp.  lolm  .\,  Roebling's  Sons  Co.,  Trenton, 
N.   J.' 

This  is  a  complete  general  catalog  on 
wire  rope  and  fittings.  Complete  descrip- 
tions of  construction  of  wire  rope  of  differ- 
ent classes  are  given.  Illustrations  show 
the  methods  of  handling  and  installations 
of  all  kinds  of  plants  and  machines  where 
wire  rope  is  required.  The  book  contains 
complete  tables  of  sizes,  prices,  diameters, 
weights,  capacities,  etc.,  for  rope  of  all 
sizes    and    materials. 

Diamond  Steel  Pole. — Paper,  6.x9  ins., 
36  pp.  Diamond  Steel  Pole  Co.,  Philadel- 
pliia.   Pa; 

This  is  a  complete  catalog  of  "Diamond" 
Pole  for  electric  power  line,  telegraph 
and  telephone  systems,  etc.  The  catalog 
contains  tables  of  sizes  of  poles  and  tables 
of  safe  loads  and  deflections  of  poles  from 
■2.5  to  4.5  ft.  in  length.  Cross  arms,  caps 
and  bands  for  attaching  cables,  and  all 
auxiliaries  are  shown.  The  catalog  is  well 
illustrated. 

Orange  Peel  Buckets. — Paper,  7^/4x9  ins., 
4  pp.  The  Hayward  Co.,  50  Church  St., 
New  York  City. 

Pamphlet  No.  586  deals  with  Hayward 
Orange  Peel  Buckets,  showing  the  opera- 
tion of  the  bucket  under  various  conditions 
and  in  different  classes  of  materials. 

Pamphlet  No.  39  (paper,  6x9  ins.,  40  pp.), 
issued  by  the  same  company  and  entitled 
Hayward  Buckets,  is  one  of  the  most  com- 
plete catalogs  published  on  this  subject.  It 
gives  complete  -necessary  information  to 
those  who  desire  buckets  for  use  under  va- 
rious conditions.  Tables  of  capacities, 
weights,  sizes  and  prices  are  given.  Orange 
peel  and  clam  shell  buckets  are  shown  of 
capacities  from  100  cu.  ins.  to  10  cu.  yds. 

Priestman  Ejectors. — Paper,  llxSj/^  ins., 
17  pp.  Merritt  &  Co.,  Camden,  N.  J. 

This  catalog  illustrates  and  describes  the 
Priestman  Ejector  system  which  uses  com- 
pressed air  for  lifting  sewage  without  the 
employment  of  actuating  mechanism  and 
machined  surfaces  in  contact  with  the 
solids,  acids,  etc.,  of  which  the  sewage  is 
composed.  Descriptions  of  the  applica- 
tions to  which  the  Priestman  Ejector  may 
be  put  are  given.  The  method  of  opera- 
tion is  carefully  shown,  and  descriptions 
of  the  details  of  the  machines  illustrated 
by  dimensions  of  line  drawings  are  given. 
Several  sheets  are  attached  for  the  use  of 
architects  and  engineers  which  may  be 
filled  out  when  they  are  making  inquiries 
regarding  the  application  of  the  system  to 
special  requirements,  .'\nother  catalog  fur- 
nishes several  technical  articles  on  the  sub- 
ject. 

Condensers. — Paper,  3!/jx6  ins.,  16  pp. 
Wheeler  Condenser  &  Engineering  Co., 
Carteret,  N.  J. 

The  Wheeler  Admiralty  Surface  Con- 
denser, the  Wheeler-Volz  Combined  Con- 
denser and  Feed  Water  Heater,  and  the 
Wheeler  Admiralty  Surface  Condenser  Cy- 
lindrical Shell  Type  are  described  in  this 
catalog.  A  brief  description  is  also  given 
of  the  Wheeler  Dry  Tube  Surface  Con- 
denser and  the  Wheeler  Rectangular  Jet 
Condenser  for  high  vacuum  work.  Pages 
are  devoted  to  the  Wheeler  Barometric  Jet 
Condensers,      the      Wheeler-Edwards      Air 


Pump,  Wheeler  Rotative  ly  y. 
Pump  and  Wheeler  Cerifu„° 
Two    types    of     cooling    teprs 


S    tcier: 


Wheeler-Barnard  for  force 


drai' 


Whecler-Balcke  lor  naturaJrjf 
sidered  separately  and  are  oik, 
description  of  Wheeler  Fe  \V 
€rs  and  Wheeler  Atmosphcc  E; 
lief  Valves. 


Mr.  Ralph  Modjeski  adcssed 
gon  Society  of  Engineers  (Apr 

Mr.  G.  H.  Sykes  has  be  api 
the  commissioners  as  Siferini' 
Roads  in  Howard  County,  Id. 

Mr.    Fred    F[.    Bennett  h;i  tec 
mended  for  appointment  ai^i 
of   the    Water    Department 
Wis. 

Mr.    Thos.    Towers,      fij  ; 
Foreman,    has   been    appoii  ; 
council    of    Hamilton    as 
new   city  waterworks. 

Mr.  James   R.   Finlay  of 
will    give    the   annual   addr< 
souri    .School    of    Mines   onM 
graduating    class    numbers  m\ 

Mr.    John    P.    Clark   has  ■ 
Engineer    of    Maintenance 
Albany   Southern    R.   R.     I  : 
City   Engineer  of   Rensseia, 

Mr.  Wm.  F.  R.  Griffith, 
gineer,  has  opened  an  ofiii 
St.,  Norfolk,  Va.,  for  the  i 
hydraulic  and  hydrographic 

Messrs.  J.  Versluis,  D.  B 
O.   R.   Reed  and   Wm.  F.  i 
cently  been  appointed  Juni 
the   Board  of   Local  Inipro 
cago. 

Mr.  H.  M.  Harps,  for 
Engineer  in  charge  of  the 
the  Celilo  bridge,  is  at  i 
in  a  similar  capacity  on  i 
of   the   Broadway   bridge  in  •■., 

Messrs.    J.    G.    Gableman,J.  1 
A.     J.     Schafmayer,    C.    0.  '  • 
Mathews,  Jr.,  and  H.  E.  II 
cessfully   passed    civil   servi 
for  the  civil  service  commi-  , 
for    the    position    of    Assisi . 
gineer  of  Streets. 

Mr.  H.  C.  Phillips  has  en  ;! 
Valuation  Engineer  of  tin  " 
peka  &  Santa  Fe  Railwa;^ 
office  will  be  in  Chicago.  ' 
1906  been  Chief  Engineer  >  • 
Topeka  &  Santa  Fe  Coast  • 
at   Los   .\ngeles,   Cal. 

Mr.  C  T.  Wilson,  form 
gineer  of  Waterloo,  la.,  1 
half  interest  in  the  Dearbc 
Co.  and  will  be  Resident 
other  member  of  the  firm 
Dearborn.  The  company  v 
in  the  Waterloo  Savings  Ba;  I 

Mr.  C.  V.  Kerch,  City  Enf.ei: 
ville.   Wis.,   has   been   appo;:d  • 
of  the   Board   of  Public  W'  - 
recently  been   created.     Tin  ' 
under    a    commission   form 
since   the   spring   election, 
consist    of    Mayor   James  .\ 
Engineer    C.    V.    Kerch    •n 
Miltimore    and    Cummiiigs 

Mr.  C.  H.  Rust,  whose  re.si  - 
Engineer  of  Toronto  was  ni " 
last    issue,    has    accepted    tl  I 
City  Engineer  for  Victoria,  ! 
of  $6,700  a   year.     At  a  rec 
the    Council    of  Toronto  In 
paid  to   Mr.   Rust,  who  has   ; 
for  35  years.    The  council  v.' 
six     months'    salary.     Assii-l  ^ 
gineer    Geo.     D.    Hall  and    J 
Engineer  of  the   Harbor  Bo  i.    ■' 
mentioned     as    possible    sue  ■*' 
Rust. 
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Alabama. 

.allande  Bros.,  o  Alabama  Xa- 
Jg.,  Birmingham,  Ala.,  have  been 
contract  by  the  Louisville  &. 
•^  for  the  construction  of  a  7 
cii  from  Warrior  to  coal  prop- 
by  Belton  Gilreath.  I'he 
High  rugged  country  and  will 
L-rable  heavy  work. 
11  Ry.,  B.  Herman,  Chief  En- 
i.ince  of  Way,  Washington,  D. 
lod  to  have  plans  under  way 
rrable  amount  of  betterment 
4lobile   division   south    of    An- 

ham  &  Southeastern  Ry.,  W. 
ident.  Union  Springs,  Ala.,  has 
LMitract  for  clearing  for  the 
>!on  from  Tallassee  to  Elec- 
Jrading  contracts   for  the   e.x- 

let  shortly, 
mittees  have  been  appointed  at 
or  the  purpose  of  carrying  out 
ijilding  of  the  car   line   from 

to  Irondale,  Ala.  The  e.xecu- 
ii  composed  of  J.  W.  Forten- 
idwell  and  Luke  Ellard. 
rd  Iron  Co.,  Woodward,  Ala., 
c  planning  the  expenditure  of 
or  the  construction  of  a  rail- 

ts  furnaces  and  coke  ovens  at 

mines  at  Dolomite  to  its  re- 
jroperties  at  Mulga  and  Short 

Arkansas. 

nnounced  that  the  St.  Louis, 
c  .Southern  (Missouri  Pacific) 
work  immediately  improving 
•nwood  branch.  H.  E.  Hale, 
;.,  is  engineer  maintenance  of 

&  San  Francisco  R.  R.,  F. 
•  Engineer  of  Construction, 
15  understood  to  be  planning 
begin  the  reconstruction  of 
liridge  Junction  to  Jonesboro, 
\t  on  the  main  line  to  Blythe- 
the  St.  Louis  division.  The 
l«s  City  division  from  Bridge 
esboro  will  be  raised  to  a 
ovemment  levee,  reballasted 
-■built.  The  track  on  the  St. 
j  ill  be  raised  to  a  point  in- 
I  against  a  oO-ft.  stage  of 
ssissippi  River  at  Memphis. 
Ms  to  be  expended. 
<ock  Island  &  Pacific  Ry.  is 
:  ilanning  to  ,  reconstruct  its 
jrest  City,  Ark.,  to  Bridge 
jmg  and  building  a  second 
Jill  the  way.  An  expenditure 
;)e  required. 

California. 

Public  Works  of  San  Fran- 

d   the  contract    for    railway 

'     on    Geary      St.,    between 

'th  Ave.,  for  the   Geary  St. 

to   P.   H.    Mahoney. 

Cooperage   Co.,   of   Areata, 

,  t  1%  miles  of  railroad  from 

<  of  the  Northwestern  Pacific 

n  r  owned  by  the  company. 

J  opeka  &  Santa  Fe  System, 

fhief  Engineer   Coast   Lines, 

.1  undertake  the  double  track- 

m  a  point  two  miles  north 

•  to  Kennbrook.     Any  work 

\-  must  await    survevs    and 

ions.     It   is   probable     that 

-'w  years  double   track  will 

■  Cajon  Mountain,  and  sur- 

■  be   undertaken    to    deter- 
should  be  done   by  paral- 

rack  or  by  the  construction 
line. 

t  Northeastern  R.  R..  C.  S. 


Freeland,  chief  engineer,  Portervillc,  Cal..  has 
completed  surveys  for  the  construction  of  a 
branch  line  from  Portervillc  to  the  niinirg  dis- 
trict of  the  upper  Tule. 

The  Sacramento  Valley  Electric  Ry.  Co., 
which  filed  articles  of  incorporation  last 
week,  proposes  the  con>truction  of  a  line 
Irom  Woodland  to  Red  Bluff,  and  a  branch 
Ironi  Colusa  to  Willows.  Survevs  for  the 
main  line  have  been  completed  and  about  90 
per  cent,  of  the  right  of  way  secured.  This 
is  the  project  promoted  by  ihe  Sacramento 
West  Side  Electric  R.  R.  Co.  and  the  di- 
rectors of  that  company  are  the  incorporators 
of  the  new  organization.  The  Dozier  Engi- 
neering Co.,  Sacramento,  is  the  engineer. 

Press  reports  from  Lakeport  state  that  the 
directors  of  the  Clear  Lake  R.  R.  Co  have 
accepted  an  offer  of  San  Francisco  capital- 
ists to  take  the  entire  bond  issue  of  the  com- 
pany—$400,000— and  complete  the  road.  A 
contract  to  grade  the  first  six  miles  of  road 
out  from  Hopland  was  let  last  November 
and  about  half  of  this  section  graded.  By  the 
new  financial  plans  the  road  is  to  be  com- 
pleted to  Lakeport  within  seven  months. 
Georgia. 

It  is  planned  by  railroad  promoters  of 
Tifton,  Ga.,  to  extend  the  road,  at  present 
leading  from  St.  Mary's  to  Kingsland.  and 
which  has  already  been  contructed  to  Kings- 
land,  to  Waycross,  thence  to  Nashville,  to 
Tifton,  to  Ashbum.  to  Oakficld,  to  Amcricus. 
Business  men  of  Americus,  Ga.,  will  investi- 
gate the  proposition. 

The  Columbus,  Chattahoochee  Valley  & 
Gulf  R.  R.  Co.  has  been  chartered  with  a  cap- 
ital stock  of  $500,000  and  proposes  the  con- 
struction of  a  railroad  from  Georgetown, 
Quitman  county,  to  Atlanta,  a  distance  of  180 
miles.  The  proposed  route  will  traverse 
Quitman.  Stewart,  Chattahoochee,  Muscogee, 
Harris.  Heard,  Coweta,  Campbell  and  Fulton 
counties.  The  incorporators  are  John  D.  Lit- 
tle, of  Atlanta ;  Josiah  Flonrnoy,  J.  Johnson 
Williams,  L.  H.  Chappelle,  .Arthur  Bussev, 
P.  J.  Williams,  L.  F.  Humbcr.  Henrv  R. 
Goetchius,  T.  T.  Miller  and  E.  P.  Owsley, 
all  of  Muscogee  County. 
Idaho. 
Surveys  have  been  started  for  the  projected 
route  of  the  Cambridge,  Indian  Vallev  & 
Eastern  R.  R.  This  is  an  electric  line  which 
is  planned  to  run  from  Cambridge  to  a  point 
about  16  miles  through  the  Indian  Valley. 
About  $20,000  is  reported  to  have  been  sub- 
scribed for  the  project.  The  estimated  cost^of 
the  line  is  about  $240,000.  L.  High  ley.  New 
Meadows,  Idaho,  is  Engineer  in  charge  of 
the  sur\-ey  work. 

Illinois. 
The  _  Southern  Illinois  Railway  &  Power 
Co.,  with  principal  office  at  Chicago,  and  cap- 
ital stock  of  $2,500,  has  been  incorporated, 
and  proposes  to  operate  a  railway  from  El- 
dorado, 111.,  through  the  towns  of  Raleigh, 
Harrisburg  to  Carrier  Mills,  Saline  county, 
111.  The  incorporators  and  first  board  of  di- 
rectors are :  William  Rothmann.  Thomas  G. 
Deering.  William  M.  Klein,  Samuel  Kraus  and 
Ralph   G.   Crandall. 

The  directors  of  the  Elgin.  Joliet  &  Eastern 
Ry.,  A.  Montzheimer,  Chief  Engineer,  Joliet. 
111.,  following  an  appropriation  for  extending 
the  road  to  the  Baldwin  Locomotive  Works 
at  East  Chicago,  have  ordered  surveys  and 
the  right  of  way  staked  out. 

Ray  Rariden,  Hooppolc,  111.,  is  interested  in 
the  proposition  of  extending  the  Tampico- 
Hooppole  R.  R.  north  to  Sterling  and  south  to 
Geneseo.  It  is  planned  to  sell  bonds  amount- 
ing to  $150,000  to  construct  the  extensions  and 
to  also  buy  the  present  Tampico-IIooppole  line, 
which  would  be  moved  a  half  mile  east  and 
run  on  the  eastern  outskirts  of  1  ampico.  Mr. 
Rariden  will  ask  the  citizens  and  citv  council 


•f"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


of  Tampico  for  an  extension  of  one  month's 
time  to  operate  the  road  while  he  is  getting 
the  new  plan  in  operation. 

The  Chicago  &  Illinois  Midland  Ry.,  F.  S. 
Peabody,  president  and  general  manager,  Chi- 
cago, III.,  is  contemplating  the  construction  of 
an  extension  from  Taylorville,  111.,  to  Noko- 
mis.  It  is  said  that  surveys  are  already  under 
way  between  Lowder  and  .Auburn,  a  distance 
of  8  miles. 

The  Sterling,  Cambridge  &  Southwestern  R. 
R.  Co.  is  being  organized  w-ith  capital  stock  of 
$200,000,  and  proposes  a  steam  line  to  start  at 
Nelson  and  will  run  in  a  southwestern  direc- 
tion, the  southern  terminal  being  at  Cambridge 
in  Henry  County.  It  is  said  to  be  the  inten- 
tion of  the  promoters  to  start  work  of  mak- 
ing the  survey  and  securing  the  right  of  way 
as  soon  as  possible,  and  if  possible  get  a  con- 
siderable amount  of  the  construction  work 
done  this  year.  Ray  Raridon,  Morrison,  111., 
is  interested. 

The  Virginia  Timber  &  Gravel  Co.  of 
Springfield  has  been  awarded  contract  by  the 
Cleary-White  Construction  Co.  of  Chicago 
for  the  furnishing  of  the  gravel  for  the  St 
Louis,  Peoria  &  Northwestern  R.  R.,  the  new 
C.  N.  W.  Ry.  line  which  is  to  be  constructed 
from  Peoria  to  Girard,  where  it  will  tap  the 
coal  field  of  Illinois.  The  contract  calls  for 
between  50,000  and  60.000  tons  of  gravel. 

Indiana. 

Prospects  are  good,  it  is  said,  for  the  con- 
struction of  a  second  track  main  line  of  the 
Erie  through  North  Manchester,  Ind.  The 
plan,  according  to  reports,  is  to  have  the  new 
second  track  leave  the  present  line  at  Bippus 
and  run  northwest  through  North  Manchester, 
rejoining  the  old  line  at  a  point  between  Lake- 
ton  and  Disko.  The  present  track  will  remain 
as  it  is  through  Servia,  Bolivar  and  Laketon. 
It  is  said  that  the  cost  of  construction  of  the 
second  track  through  new  territory  would  be 
little  more  than  to  build  it  alongside  of  the 
existing  track  for  the  distance  indicated  and 
that  the  country  along  the  new  route  would 
originate  a  great  deal  of  profitable  freight.  As 
the  w'ork  of  double  tracking  is  starting  now,  a 
decision  will  soon  be  reached.  A.  Swartz, 
Huntington,  Ind.,  is  division  engineer  of  the 
Erie  R.  R. 

Iowa. 
®List  &  GifTord  Contracting  Co.,  520  New 
York  Life  Bldg.,  Kansas  City.  Mo.,  have 
about  85,000  cu.  yds.  of  machine  or  car  work 
to  sub-let  on  their  Chicago,  Milwaukee  &  St. 
Paul  work  between  Collins  and  Ellwell,  la. 
This  contract  involves  575,000  cu.  yds.  of 
earth  excavation.  L.  W.  Winters,  Joplin, 
Mo.,  and  W.  A.  Nelson,  Kansas  City,  Mo., 
have  sub-contracts  on  the  work  and  List  & 
GifTord  are  now  working  two  standard  gage 
shovel    outfits    on    this    contract. 

®P.  E.  Shugart.  Nevada,  la.,  has  secured 
a  sub-contract  from  Donald  Jeffrey.  Delmar, 
la.,  for  about  200.000  cu.  yds.  of  earth  excava- 
tion On  the  C,  M.  &  St.  P.  Ry.  grade  reduc- 
tion and  second  track  work  in  Iowa.  John 
Herbert,  Marshalltown,  la.,  has  secured  a 
sub-contract  for  about  50,000  cu.  yds.  of  work. 
The  general  contract  awarded  Mr.  Jeffrey 
covers  work  from  Louisa  to  Covington  and 
from  Capron  to  Rhodes,  and  involves  about 
600,000_cu.   yds.    of  earth   excavation. 

Grading  work  has  been  started  for  the  new 
electric  line  from  Waterloo  to  La  Porte  City. 
J.  B.  Eley  Co.,  Marshalltown,  la.,  has  the 
grading  contract  and  the  Gould  Construc- 
tion Co.,  Davenport,  la.,  has  the  bridge  work. 
This  extension  is  being  built  for  the  Water- 
loo, Cedar  Falls  &  Northern  Ry.,  of  which 
L,  S.  Cass,  Waterloo,  is  president. 

Advices  from  Tre.vnor,  la.,  state  that  the 
new  Treynor  Railroad  contemplates  an  exten- 
sion from  that  city  through  Carson  and  Gris- 
wold  to  Des  Moines. 

Work  is  under  way  by  George  C.   Boileau, 
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engineer  of  the  Red  Ojk  &  Des  Moines  R.  R., 
endeavoring  to  shorten  the  distance  of  the 
proposed  line  from  Red  Oak  to  Des  Moines, 
la.     The  original  survey  is  104  miles  in  length. 

Kansas. 

The  Winnipeg,  Sahna  &  Gulf  R.  R.  Co.,  H. 
Leone  Miller.  Salina,  Kan.,  president,  is  re- 
ported to  have  surveys  and  right  of  way  mat- 
ters so  well  along  that  300  miles  of  line  will 
be  readv  for  the  beginning  of  construction 
work  by  July  1.  The  first  Hnk  to  be  con- 
structed' will  be  south  from  Salina  to  Alva 
and  west  to  Beaver. 

Kentucky. 

The  Mountam  Central  Ry..  J.  C.  M.  Day, 
General  Manager,  Winchester,  Ky.,  is  con- 
sidering extending  its  line  from  Campton  to 
Hazel    Green. 

Louisiana. 

The  Baton  Rouge  Electric  Co.,  Wm.  A. 
Buttcrick,  Manager,  Baton  Rouge,  has  applied 
to  the  city  council  for  a  franchise  to  build  a 
line  to  South  Baton  Rouge.  The  Baton  Rouge 
Suburban  Electric  Co.,  a  new  organization 
formed  by  residents  of  Baton  Rouge,  has 
also  asked  a  franchise  to  build  a  street  car 
line  to  South  Baton  Rouge,  and  also  to  a 
point   in   the  north  part  of   the  city. 

Maine. 

Field  work  for  the  proposed  railroad  from 
Bangor  to  Houlton  has  been  finished  for  the 
present  and  the  engineers  are  now  working 
on  the  estimates,  which  will  probably  be  com- 
pleted this  month.  Frederic  Danforth,  Gard- 
iner. Me.,  is   Chief  Engineer. 

Maryland. 

The  Western  Maryland  R.  R..  H.  R.  Pratt, 
Chief  Engineer,  Baltimore.  Md.,  will  prob- 
ably have  work  started  this  month  or  early 
in  June  on  an  extension  from  its  main  line  at 
a  point  near  Charlton.  Md..  about  10  miles 
into  the  limestone  fields  of  West  Virginia.  It 
is  estimated  this  extension  will  cost  about 
$250,000. 

Massachusetts. 

It  is  reported  that  grading  and  masonry 
contractors  are  all  ready  to  commence  work 
on  the  proposed  7o-mile  line  of  the  recently 
organized  Southern  New  England  R.  R. 
(Grand  Trunk)  from  Providence,  R.  I.,  to 
Palmer,  ;\Iass.  This  means  the  completion 
of  a  .58-mile  line  from  Palmer  to  Woon- 
socket,  a  17-mile  line  for  passenger  traffic 
from  Woonsocket  to  Providence,  a  10-mile 
freight  line  from  Randall's  Pond,  Wan.skuck. 
to  Field's  Pond,  a  three-quarter  mile  connec- 
tion at  Woonsocket  and  a  one  mile  connec- 
tion from  Allen's  Ave.  to  the  Pacific  St. 
wharf  in  Providence.  E.  H.  Fitzhugh,  Mon- 
treal. Que.,  is  vice  president  of  the  Grand 
Trunk. 

Michigan. 

©George  A.  Fuller  Co..  Chicago,  111.,  accord- 
ing to  information  received  from  Detroit, 
Mich.,  has  been  awarded  the  contract  by  the 
Michigan  Central  Railroad  for  the  construc- 
tion of  the  new  passenger  depot  at  that  place. 
The  total  cost  of  the  station  will  amount  to 
approximately  $2,250,000.  It  is  hoped  to.  have 
the  work  completed  by  1914. 

Among  the  rumors  circulating  in  regard  to 
new  construction  work  contemplated  by  the 
Grand  Rapids  &  Indiana  R.  R.  is  one  to  the 
efifect  that  it  is  planned  to  build  a  northern 
branch  from  Muskegon  to  Manistee,  Mich., 
over  the  proposed  route  of  the  Muskegon- 
Manistee  interurban.  H.  H.  P.  Hughart, 
Grand  Rapids.  Mich.,  is  vice  president  and 
general  manager  of  the  company^ 

The  following  additional  information  re- 
garding the  projected  railroad  from  Bad  Axe 
to  Mt.  Clemens,  mentioned  in  our  last  issue, 
is  now  available.  The  company  will  be  known 
as  the  Thumb  Ry.  Co.  and  will  have  general 
othces  at  Capac,  Mich.  The  officers  are:  A. 
E.  Riopelle,  President  and  Genera!  manager  • 
Ambrose  Herdell,  Vice  President:  R.  C.  Zike', 
Secretary-Treasurer;  Samuel  H.  Kelley,  At- 
torney:  directors,  A.   E.   Riopelle,  S.  B'  Cod- 


dington,  O.  A.  Ruffner,  Frebert  .A..  Petz,  R. 
C.  Zike,  A.  Herdell  and  Martin  J.  Stofifer. 
The  company  is  incorporated  under  the  laws 
of  the  state  of  Michigan,  with  an  authorized 
capital  stock  of  $2,000,000,  consisting  of  20,- 
OOO  shares  of  $100  each.  The  line  will  con- 
nect at  Mt.  Clemens  with  the  Detroit  United 
Ry.  The  railway  will  run  through  Macomb, 
St.  Clair.  Sanilac  and  Huron  counties  and 
connections  will  be  made  at  Mt.  Clemens  with 
the  Grand  Trunk  for  north  and  south-bound 
freight,  and  at  Capac  Grand  Trunk  connec- 
tions east  and  west.  The  passenger  and  ex- 
press traffic  will  be  handled  by  gasoline  motor 
cars. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  adopted  the  report  of  the  committee  on 
streets  granting  the  Grand  Rapids  &  Indiana 
R.  R.  permission  to  construct  a  spur  track  in 
Cottage  Grove  Ave. 

Work  will  not  be  started  until  the  fall,  it  is 
said,  by  the  Grand  Trunk  R.  R.  on  the  con- 
struction of  the  proposed  new  round  house  at 
Kalamazoo,  Mich. 

The  Saginaw-Bay  City  Ry.  Co.,  Saginaw, 
is  planning  to  construct  about  -3,000  ft.  of 
additional  trackage  on  East  Genesee  Ave., 
Saginaw,  at  a  cost  of  $25,000. 

A  new  Canada  Southern  mortgage  for  a 
total  issue  of  $40,000,000  to  run  for  50  years 
has  been  authorized  by  the  stockholders  of  the 
Michigan  Central  Ry.  Co.  The  Michigan 
Central,  being  the  lessee  of  the  Canadian 
Southern,  will  guarantee  the  new  mortgage 
bonds. 

Minnesota. 

By  a  recent  decision  of  the  State  Supreme 
Court  it  is  probable  that  the  Et.  Paul  City 
Ry.  Co.,  will  have  to  build  about  3^2  miles 
of  new  line  in  St  Paul  at  a  cost  of  about 
$100,000. 

The  Sioux  Falls  &  Southern  Minnesota 
Traction  Co.  is  reported  to  have  secured 
practically  all  right  of  way  for  that  portion 
of  its  proposed  line  from  Albert  Lea  to 
Worthington.  It  is  stated  that  a  portion  of 
the  road  will  be  put  under  contract  this  year. 
W.   H.  Knight,  Chicago,  111.,  is  the  promoter. 

Residents  of  Fergus  Falls  are  taking  steps 
to  incorporate  a  $250,000  company  for  build- 
ing an  interurban  line.  Franchise  for  a  street 
railway  system  at  Fergus  Falls  has  been 
granted  and  it  is  now  proposed  to  run  a  line 
to  Elbow  Lake  on  the  :.outh  and  to  Perham 
on   the  north. 

It  has  been  announced  that  work  will  be 
started  May  13  by  the  Chicago,  Milwaukee  & 
St.  Paul  Ry.  lowering  the  tracks  on  29th  St., 
Minneapolis,  Minn.  The  tracks  between  Hen- 
I'.epin  and  Lyndale  .A.ves.  will  be  lowered  this 
vear.  but  the  entire  work  will  occupy  three 
years.  About  $1,500,000  will  be  spent.  The 
tracks  will  be  lowered  20  ft.  below  the  street 
level.  The  avenues  from  Hennepin  to  Lyn- 
dale will  remain  closed  during  the  summer. 

It  is  rumored  that  the  Grand  Trunk  Pacific 
R  R.  has  entered  into  negotiations  for  the  en- 
trance of  the  road  into  Minneapolis,  Minn., 
and  St.  Paul  and  that  engineers  are  investi- 
gating the  feasibility  of  such  an  improvement. 

The  Lake  Superior  &  South  Dakota  Ry.  Co. 
has  been  incorporated  in  Minnesota  to  build 
a  railway  from  the  head  of  the  lakes  to  South 
Dakota  through  Big  Stone  Countv.  The  com- 
pany is  capitalized  at  $100,000.  'W.  R.  Gillis 
of  Superior  is  interested. 

Missouri. 

Promotion  work  is  under  way  for  a  line 
to  be  known  as  Nevada,  Carthage  &  Spring- 
field R.  R.  The  route  of  the  proposed  line  is 
from  Nevada  to  Springfield,  through  Ash 
Grove,  Dadeville,  Areola,  Jerico  Springs.  As 
proposed,  the  motive  power  will  be  gasoline 
motors.  W.  Henry  Harris,  Indianapolis,  Ind., 
i--.    interested. 

The  directors  of  the  St.  Louis,  Iron  Moun- 
tain &  Southern  Ry.  Co.  have  directed  the 
calling  of  a  special  stockholders'  meeting  to 
authorize  a  mortgage  securing  an  issue,  of 
$200,000,000  of  refunding  bonds,  which  bonds 
will  be  used  to  refund,  retire  or  acquire  out- 
standing obligations  of  the  company,  and  for 


acquisitions,  extensions,  addms 
and  equipment,  and  the  cctn,'t. 
quisition  of  additional  railrc  $  o 
This  mortgage,  together  h  t; 
Missouri  Pacific  refunding  ntgaj, 
vide  the  amounts  for  the  fjilicm", 
the  Missouri  Pacific-Iron  Lnt", 
The  creation  of  the  new  IroMou-i 
gage,  terms  of  which  are  be;wor. 
consultation  with  Speyer  &  ([^  jj  „ 
the  policy  of  the  managemenbiKiii. 
time  ago.  [ 

Montana, 

The   Roundup  Interurban  :.  (;,,  ; 
organized  with  a  capital  stoi  of  ;i 
which   $12,000   has   been  subUp.i 
poses  to  build  a  line  from 
along  the  county  road  and  : 
shell  River  to  Old  Roundup 
town  of  Farrell  and  beyoii' 
west  along  and  upon  the  L 
Klien  Coal  Mine.     .\lso  alon 
to  the  town  of  Davis.     M 
Schrump,  M.  H.  Wall.  M.  R- 
Newton,  E.  E.  Congdon  anil 
of  Roundup  are  interested. 

New  York 

4*Eids  will  be  received  un  : 
bv    Samuel    Rea.    President 
necting  R.  R.,  85  Cedar  St.. 
for  the  foundations  and  co)i 
the   Eastern   viaduct  about  ? 
tending    from    Lawrence    St 
Long  Island  Citv.   Gustav  L:r 
St.,  New  York  City,  N,  Y.. 
gineer. 

The    Public    Service     Coir.  ■ 
First    District,    New   York  ( 
the  route  for  the  proposed     : 
East    River    from    Manhatti 
which    will   be    used    by   tht 
Transit  Co.  in  carrying  out 
subway   extension.     This   ro 
the  Broadway  subway  in  Mii 
ity  Place  and  Morris  St ,  and 
Beaver   St.    and   Old   Slip  t' 
and  under  the   River  to  Cla- 
continuing   up    Clark    St.   to 
another  subway  in  Fulton  S 
erated  by  the   Brooklyn  Rap 
ests.     On   the    Manhattan   m 
also  provided  with  the  Cent' 
Centre    St.   loop   subway,  \vl 
Williamsburgh,      Manhattan 
Bridges,  is  also  designed  for 
Brooklyn  Rapid  Transit  inter 
second    tunnel    to    Brooklyn 
action    of    the    Commission 
the   other  one  being   the  A\'l 
St.   tunnel,   which   will  be  ti- 
borough    Rapid    Transit    C' 
new    Seventh    .A.vcnue   subw 
with"  the  Interborough  subwa 
lyn. 

The   L'nion   Railway  Co..  - 
New    York    city,    has    petit 
Service    Commission    to   app 
for  an   extension   through  h 
Washington  Bridge.     The  \>' 
begins  in  Boscobcl  .\ve.  at    ' 
the  Borough  of  The  Bronx, 
over    Washington    Bridge   t"  ' 
St.    to    the   easterly   side  of 
Commission    held    a   hearirs 
tion  on  May  3. 

The  Delaware  &  Hudson 
Burgess,  Chief  Engineer,  AW 
made  surveys  for  an  extensi' 
dale  to  Rondout,  N.  Y. 

A   project    is    under   consr 
construction  of  an  electric  r.r  ! 
Hartford    along    the    Oxfofii  • 
Chadwicks  and  Sauquoit  and 
A.    P.    Seaton,   New  Hartfor'  ' 
terested. 

Surveys  have  been  started  )  ' 
Otsego  street  railway.  Joseph  "• 
N.  Y.,  is  the  Engineer. 

The   State   Public  Service  <  ■■' 
banv,  owing  to  the  fact  tlwt  ' 
provided    in    the    appropnatic  j 
vear    for   the   elimination  ol  ■  ' 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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to  takff  any  steps  toward  the 
37  crossings  for  which  applica- 
Ijng  before  it.  Many  of  these 
:  Central  crossings.  The  coni- 
s  to  proceed  with  the  elimnia- 
igs  in  the  town  of  Claverack. 
cntra!  and  Bcllilchem  on  the 
hidson,  in  which  orders  have 
ade. 

an  &  Jamaica  Ry.  Co.  of  New 
been  incorporated  with  a  capi- 
tK.>,000  and  proposes  to  operate 
Ics  in  length  from  3d  Ave.  and 
York,  over  the  Queensboro 
ral  Ave.,  Queens  borough, 
lat  following  an  expenditure  of 

Delaware  &  Hudson  R.  R.  Co. 
uction  of  a  new  roundhouse, 
aling  station,  cinder  pits  and 
nents  on  the  company's  East 
Hinghaniton,  N.  Y.,  the  com- 
e  an  outlay   of  a   still   greater 

0  double-track  the  system  from 
.•veh.  A  contract  for  about  two 
ition  work  at  the  Bingliamton 
was  awarded  to  Lathorp,  Shea 

Buffalo  and  Scranton  during 
of  October.  1911.  The  con- 
work  at  the  north  end  of  the 
early  in  November.  Cousider- 
was  made  before  real  cold 
id  at  the  present  time  the  work 
forward  with  rapidity.  G.  H. 
■.  .\'.  Y.,  is  chief  engineer. 

orth  Carolina. 

Altavista,  \';l.  have  lieen  award- 
tor  the  construction  of  the    Ra- 

ection  of  the  Raleigh,  Charlotte 
R.,  a  branch  of  the  Norfolk 
It  is  said  that  l.OUO  men,  50(1 

t  steam  shovels  arc  to  be  put 

rimis  sections  of  the  road  at 
the  lines  and  bringing  those 

■  in    service    up    to    standard 

■  Concord-Charlotte  section 
i  to  contractors  later.  Lane 
already  sublet  several  sections 
'.vpedite  the  work.  Waugh  & 
ge.  Va.,  have  the  contract  to 
mile  link  to  Raleigh,  i\.  C., 
N'orfolk  &  Southern  and  the 
port  roads,  this  being  through 
Fisher  &  Carozza,  Baltimore. 

lonlract  for  several  miles  of 
'  na  to  the  Cape  Fear  river. 
j^outhport,  Raleigh  to  Marina, 
i,to  be  put  in  standard   condi- 

1  iliad  section  of  road  is  being 
id   H.   L.    Lane   of   the   con- 

y  has  a  corps  of  engineers 
'prmgs  section  preparing  for 
I  of  the  Raleigh  &  Southport. 
l)rth  Dakota. 

■'e  Xorthern  Pacific  who  have 
i>tiie  extension  of  the  Stanton 
f\7.te  County,  North  Dakota, 
l.yompleted  their  work.  The 
I  .ill  be  built  bv  the  Northern 
lunzie  County  will  be  from 
(■jr  County,  and  the  road  will 
1  !e  county  seat  of  McKenzie 
ytimie  to  Sidney,  Mont.,  ac- 
l>  sent  prospects.  W.  L.  Dar- 
hn.,  is  chief  engineer 

Ohio. 

'*'|ia   R.   R.   is   to   enlarge    its 
■^     "^ ,  to  accommodate  4,000 
ciiients  will  be  made  at 
'.000. 

'•  .  iicinnati   state   that   the   re- 

'""lans  for  the  proposed  union 

'  :nch  were  submitted  two 

■  niittee  of  engineers  rcp- 

1'.;  Cincinnati,   are  satis- 

comniittec  has  reported 

■■>■'  of   these    plans    to    the 

cutives   of    the    Cincinnati 

$40,000,000  project  of  the 

epot  and  Terminal  Co.,  of 

•ekman,  Cincinnati,  is  vice 


A  hearing  will  be  held  .\!,iy  17,  bv  the  State 
Ltihties  Commission.  Columbus,  (!)  on  the 
application  of  the  Lak.-  I'.rie  &  Youngstown 
K.  R.  Co.  for  permission  in  issue  ?;."),OOU,0OU  in 
bonds  and  $.5,.500,0OO  in  stocks  with  which  to 
binld  a  double-tracked  siandard-gagcd  rail- 
road connecting  Coniie.iut  with  Youngstown. 
Of  the  stock  $,")IHi,(l(iii  is  lo  go  to  recompense 
persons  interested  in  Uk-  eiiierprise  who  have 
secured  fur  it  .57  acres  for  dock  purposes, 
2,000  acres  at  Burg  Hill  with  stone,  gravel 
and  sand  on  it,  and  2.">i.»  acres  at  Vienna  which 
IS  underlaid  with  a  4VL'-ft.  vein  of  coal. 

Ihe  Court  of  Common  Fleas  has  granted 
the  Lake_  Shore  &  Michigan  Southern  Rv. 
i.N'ew  York  Central  Line)  permission  to 
construct  a  double-track  line  over  new  right 
of  way  through  Port  Clinton.  O.  I  he  com- 
pany must  establish  automatic  alarms  at 
e\ery  crossing  and  gates  and  watchmen 
wherever  needed.  G.  C.  Cleveland,  Cleveland. 
O.,   is   .Assistant    Chief    lingineer. 

It  is  rumored  that  the  Pennsylvania  Rail- 
road IS  planning  the  extension  of  the  Toledo, 
Walhonding  Valley  &  Ohio  R.  R.  from  Co- 
shocton tiirougli  the  Harrison  County  coal- 
fields, ill  Ohio.  .A..  C.  Shand,  Philadelphia, 
Pa.,  IS  Chief  Engineer  of  the  Peiinsvlvania 
R.    R, 

Oklahoma. 

It  is  expected  that  the  Oklahoma  City  & 
Suburban  Ry.  Co.,  120V4  W.  Grand  Ave., 
Oklahoma  City,  will  extend  its  line  to  Nor- 
man, Okla.,  some  time  this  year. 

The  Cnerokee  Central  R.  R.,  which  was 
organized,  partly  constructed  and  temporarily 
abandoned  in  1004,  is  taking  steps  toward  the 
completion  of  the  proposed  line  and  it  is 
hoped  to  make  Fort  Smith.  .Ark.,  a  terminus. 
The  projected  line  starts  at  Caney,  Kas.,  and 
extends  in  a  general  southerlv  direction 
through  Wann,  Nowata,  .Alluwe,  Chelsea, 
Feli.x,  Mark,  Peggs,  Tahleciuah,  Bunch  and 
on  to  Fort  imith.  It  would  cross  the  Katy 
at  Wann,  the  Iron  Mountain  at  Nowahi,  the 
Frisco  at  Chelsea,  the  Katy  at  Prvor  Creek. 
and  the  K.  C.  S.  at  Bunch,  At  Caney  the 
road's  connection  would  be  with  the  .Missouri 
Pacific  and  Santa  Fe.  J.  A.  Quiiin,  Pryor 
Creek,  Okla.,  is  interested  in   the  proposition. 

The  St.  Louis,  Bartlcsville  &  Pacific  Ry. 
Co.  has  submitted  a  iiroposition  to  the  citi- 
zens of  Buffalo,  Harper  County,  Okla.,  to  ex- 
tend the  proposed  line  west  from  .Alva  to 
lUiffalo  for  a  bonus  of  $7.j,000,  to  be  raised 
ihroughout  Harper  County.  The  company 
uas  chartered  three  years  ago  to  build  west 
from  Joplin,  Mo.,  across  the  northern  bound- 
ary of  Oklahoma,  hitting  the  towns  of  Miami, 
Bartlesville,  Pawhuska.  Ponca  City,  Pond 
Creek,  Cherokee  and  Alva.  This  road  will 
have  an  Oklahoma  extension  of  over  200 
miles  in  the  northwestern  part  of  the  state 
and  will  extend  through  three  large  counties. 

The  Railway  Construction  Co.  has  been 
organized  at  Oklahoma  City,  Okla..  for  the 
purpose  of  general  railroad  construction 
work.  The  incorporators  are  Carlos  Combs 
and  L.  Langford  of  the  Patterson  Co.  and 
E.  L.  Cole,  a  railway  construction  contractor. 
It  is  announced  that  the  company  has  no 
connection  with  the  Patterson  lines,  but  will 
do  general  contracting  work  for  the  construc- 
tion of  either  electric  or  steam  railroad  lines. 
The  capital  stock  of  the  company  is  $"),00il, 

Oregon. 

®Twohy  Bros..  Portland,  Ore.,  have  lieen 
awarded  the  contract  for  the  construction  of 
Salem-Fir  branch  of  the  Southern  Pacific. 
This  branch  will  be  about  seven  miles  long, 
and  calls  for  a  1,500  ft.  trestle.  The  work 
will  cost  about  $20,000  per  mile. 

The    Portland,   Eugene   &    Eastern    Ry.   Co.. 
.502    Feiiton    Bldg.,    Portland.    Ore.,    has    been   . 
granted  a  franchise  at  Corvailis  and  proposes 
the    expenditure    of   $250,000    this    season    for  . 
the  construction  of  the  street  car  .system. 

Mayor  Rushlight  of  Portland  has  recom- 
mended to  the  sub-committee  of  the  charter 
commission  a  plan  to  do  away  with  the  .grade 
crossings  of  the  Oregon-Washington  Railway 
&   Navigation   Co.   on   its   main   line   through 


Sullivan's  Gulch,  which  will  cost  that  com- 
pany approximately  $500,000  if  it  carries  at 
the  charter  election.  He  wants  the  roadbed 
legraded  to  a  sutficient  depth  to  permit  of  the 
passage  of  trains  beneath  bridges  to  be  placed 
by  the  city. 

It  is  said  that  negotiations  are  under  way 
by  the  Rogue  River  Valley  R.  R.  for  build- 
ing a  railroad  from  Jacksonville,  the  present 
terminus,  to  Ruch,  a  distance  of  9  miles. 
W.  H.  Eccles,  Hood  River,  Ore.,  is  Presi- 
dent of  the  company. 

It  is  rumored  that  the  Mt.  Hood  Ry.  is 
planning  the  extension  of  the  line  from  Cot- 
trell  to  the  foot  of  the  Cascade  mountains. 
M.  H.  Eccles,  Hood  River,  Ore.,  is  Presi- 
dent of  the  road. 

Pennsylvania. 

The  Cumberland  Valley  R.  R.,  G.  C.  Coons, 
engineer.  Chambersburg.  Pa.,  is  planning  ex- 
tensive improvements  to  its  line  in  Ncw\ille. 
The  work  in  that  place  calls  for  changing  tlie 
course  of  Big  Stream,  the  construction  of  two 
subways,  and  concrete  retaining  walls.  The 
work,  which  is  to  be  done  this  year,  will  call 
for  the  expenditure  of  several  hundred  thou- 
sands of  dollars. 

M.  Reiiett  &  Sons,  Indiana.  Pa.,  are  re- 
ported to  have  started  work  on  the  construc- 
tion of  the  roadbed  for  the  branch  of  the 
Buffalo,  Rochester  &  Pittsburgh,  from  Iselin 
to  Jacksonville,  Pa 

Texas. 

The  Gulf,  Texas  &  Western  Ry.,  B.  B. 
Cain,  vice  president,  Dallas,  Tex.,  has  com- 
pleted surveys  for  the  extension  of  its  line 
from  Jacksboro  to  Mineral  Wells. 

The  Bartlett  Western  Ry.,  J.  W.  Jackson. 
IM'esidcnt,  Bartlett,  Tex.,  is  considering  ex- 
tending its  line  from  Bartlett  to  Cameron. 

Officials  of  the  Crosbyton-South  Plains  R. 
R.  have  been  in  conference  with  the  Slate 
Railroad  Commission  regarding  probable  ex- 
tensions of  the  line.  It  is  in  operation  from 
Lubbock  to  Crosbyton,  40  miles,  and  is  to  be 
extended  28  miles  to  a  connection  with  the 
Stamford  &  Northwestern  at  Spur.  A  line  is 
also  in  contemplation  through  Guthrie  and 
Benjamin  to  Seymour  to  a  connection  with 
the  Gulf,  Texas  &  Western  and  the  Wichita 
Valley  lines.  A  branch  to  Matador  is  also 
contemplated.  J.  M.  Bassett,  Crosbyton,  Tex., 
is  general  manager. 

Work  has  been  started  near  Bronson,  Tex., 
b,'.  W.  H.  Knox,  clearing  the  right  of  way  for 
the  proposed  railroad  from  Broadus.  in  ,San 
.Augustine  County  to  Hemphill,  in  Sabine 
County.  It  is  thought  that  the  first  stretch 
to  be  Iniilt  will  be  between  Bronson  and 
Hemphill.  — 

Utah. 

The  Conimi.s'sioners  of  Salt  Lake  County 
have  granted  a  franchise  to  A.  J.  Evans,  Salt 
Lake  City,  and  associates,  for  an  interurban 
line  over  certain  county  roads  south  of  .Salt 
Lake  City.  Franchise  for  use  of  city  streets 
was  .0-ranted  some  weeks  ago.  The  route  in 
Salt  Lake  County  passes  through  Farmers. 
Granger.  Taylorsville.  South  Taylorsville, 
West  Jordan,  South  Jordan,  Riverton  and 
Mluff  Dale.  It  will  pass  2'/2  miles  west  of  the 
center  of  Murray,  1%  miles  west  of  Midvale 
and  three  miles  west  of  Sandy. 

The  Oregon  Short  Line  R.  R.  is  consider- 
ing the  construction  of  a  cut  ofi^ — Ballard  to 
I^ogaii  on  the  Cachec  Valley  Branch,  and  the 
work  will  probably  be  undertaken.  The  grad- 
ing work  will  be  very  light,  the  length  of 
change  being  a  trifle  over  8  miles.  It  is  for 
the  purpose  of  shortening  distance  between 
the  principal  town  in  the  valley  and  the  main 
line,  the  southern  portion  of  the  valley  al- 
ready being  served  by  loop.  This  is  a  piece 
of  work  of  minor  importance,  it  not  affectiii.g 
ni.iin   line   work. 

Vermont. 

The  property  of  the  St.  .Albans  Street  R> . 
Co.  of  St.  Albans  has  been  purchased  by 
Walter  R.  Dame,  of  Clinton.  Alass.,  represent- 
ing   Massachusetts    capitalists.      The    purchase 

price  was  $50,00(},    The  former  owners  were 


+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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cDiilemplating    a    luiniber    of    extensions    and 
improvements. 

Washington. 

riie  Oregon-Washington  Railroad  &  Nav- 
igation Co.  and  the  Milwaukee  have  closed 
deals  for  cash  purchase  of  $1,250,000  worth 
of  property  on  Front  .\ve..  between  Howard 
and  Washington  Sts..  in  the  heart  of  Spokane, 
to  be  used  for  the  union  depot. 

The  Chicago.  Milwaukee  &  Puget  Soiuid 
Ry..  whicli  recentlv  acquired  controlling  in- 
terest in  the  Bellingham  Bay  &  British  Co- 
lumbia R.  R-  G.  C.  Hyatt.  General  Manager, 
Belhnghain,  Wash.,  is  reported  to  have  de- 
cided to  build  a  short  extension  from  Glacier 
to  coal  mines  being  developed  by  .Mex 
Poulson   of  Bellingham. 

The  Northern  "Pacitic  R>-..  .\.  R.  Cook, 
principal  assistant  engineer.  Tacoma,  Wash., 
has  completed  plans  for  the  construction  of  a 
bascule  bridge  over  the  government  canal  at 
l'2th  Ave.,  N.  W.,  Seattle,  and  for  the  recon- 
struction of  the  existing  tracks  between  Bal- 
lard and  Fremont.  Contracts  will  prob:ibly 
be  let  this  month. 

It  is  rumored  that  the  Chicago,  Milwaukee 
&  Puget  Sound  R.  R.  is  planning  to  let  con- 
tracts shortly  for  the  construction  of  the  nro- 
posed  line  from  Plummcr.  Idaho,  to  Bell, 
Wash.  It  is  hoped  to  have  the  line  in  shape 
for  operation  by  November  1.  E.  O.  Recdcr. 
Seattle,  Wash.,  is  Chief  Engineer. 

West  Virginia. 

®W.  W.  Boxlev  &  Co.,  Roanoke.  Va.,  have 
lieen  awarded  the  contract  for  constructing  the 
Williamson  &-  Pond  Creek  R.  R..  a  -iolmile 
line  from  \\'illiamstown,  W.  Va.,  up  what  is 
known  as  Pond  Creek.  There  will  be  one 
tunnel  on  this  road  and  the  first  11  miles  is 
very  heavy  work,  and  will  require  a  great 
many  men  and  large  team  outfits.  There  is 
also  considerable  masonry  on  this  work.  The 
work  is  to  be  completed  in  six  months'  time. 
This  road  was  recently  organized  at  ;\shland, 
Ky.,  with  L.  E.  Johnson,  of  the  Norfolk  & 
\\'estern  Ry.,  as  President.  It  will  connect 
the  coal  fields  in  Kentucky  w-ith  the  Norfolk  & 
Western  Ry.  at  Williamson.  Work  on  the 
road  is  to  be  commenced  immediately  and 
pushed  as  rapidly  as  possible  to  completion. 

Work  is  to  be  started  shortly,  it  is  said, 
on  the  construction  of  the  Cheat  Haven  & 
Brucetown  R.  R.  between  Che?.t  Haven  and 
Ices  Ferry.  Frank  Cunningham.  Morgan- 
town,  W.  \'a.,  will  be  in  charge  of  the  work. 


Wyoming. 

Surveys  arc  now  being  made  by  engineers 
of  the  Chicago,  Burlington  &  Qumcy  R.  R.. 
according  to  reports,  for  the  proposed  cutoff 
from  Lovell  or  Cowley  to  (jarland.  Wyo. 
F.  T.  Darrow-,  Lincoln,  Ni-br  .  ir-  Engineer 
Maintenance  of  Way. 

Canada. 

®riie  Canadian  Northern  Ky.  has  awarded 
contracts  for  the  construction  of  -131  miles 
of  new  branch  line  extensions  in  the  prairie 
provinces.  One  of  the  most  important  is  the 
contract  for  the  completion  of  the  Goose 
Lake  line,  wdiich  has  been  awarded  to  the 
Northern  Construction  Co.,  Winnipeg.  This 
calls  for  the  construction  of  a  gap  of  110 
miles,  from  the  end  of  steel  to  Munson.  W. 
I.  Cowan,  Winnipeg,  has  the  contract  for  the 
completion  of  the  Prince  .\lbert-Battleford 
branch,  on  which  there  are  "Ki  miles  of  steel 
to  be  laid,  30  miles  of  which  have  already 
been  graded.  W.  J.  Cowan  will  also  build  a 
21-miIe  branch  north  from  Canora  to  connect 
with  the  Thunderhill  extension.  This  year 
the  Northern  Construction  Co.  is  to  complete 
the  Brazeau  coal  branch,  a  distance  of  170 
miles,  100  miles  of  steel  being  already  laid 
on  the  line.  The  Northern  Construction,  in 
addition  to  the  above,  has  the  contract  for  the 
construction  of  100  miles  on  the  Edmonton- 
Peace   River  line. 

It  is  rtported  that  Canadian  Pacific  engi- 
neers are  working  in  the  vicinity  of  the  Pend 
Oreille  river  and  down  the  east  side  of  the 
Columbia  river,  on  the  proposed  line  from 
Trail  to  Metaline  Falls,  where  a  connection 
will  be  niailc  with  the  Idaho  &  Washington 
Northern   Ry. 

I  he  Minister  of  Railways  has  approved  the 
following  route  maps:  .Mberta  Interurhan 
Ry — Calgary  to  Carbon.  Niagara.  Welland 
&  Lake  Erie  Ry. — Welland  and  vicinity.  Ket- 
tle Valley  Ry. — Penticton  to  Osprey  Lake 
Summit.  Canadian  Northern  Ry. — St.  Eus- 
tache  to  St.  Jerome.  Canadian  Pacific  Ry. — 
Revision  of  line  from  Gleichen  to  Shepherd. 
.Mberta.  Canadian  Pacific  Ry.  (re-hearing) 
— Swift  Current  toward  Camrose.  Campbell- 
ford  Lake — Ontario  Western  Ry.  Canadian 
Pacific  Ry. — Revision  between  Belleville  and 
Agincourt.  Central  Ry.  of  Canada— Revisions 
between  Hawkesbury  and  South  Indian.  Pa- 
cific &  Hudson  Bay  J(.x. — Kimsquit  to  Netal- 
Kus  Lake. 
McRae  &   Campaigne  ha\e   started   work  at 


^0.19 


Oni.,  ffli 
milci  of 
Rv. 


Bayside,  six  miles  from  Bellevill 
their  contract  for  grading  for  thi 
the  new  line  of  the  Candian  Paci  «■ 

■1  he    city    council    of    Stratfordhnl'  i 
granted  an  extension  ot  lime  untfc™  ■ 
the    Stratford    Street    Ry.    Co.  "X      ' 
construction  on  the  electric  car  sini 
franchise    for   the    line   has   been"!,,,',  • 
the    Canadian    Northern    Ry    andS  l"' 
part    of   the    system    to   be  contrcfd  b V 
latter  railroad.  °' "" 

Permanent  directors  have  been  ^-i  • 
London,   Ont.,  for  a  proposed  mu-ir,, 
trie  radial   railway  between  Londi'aV 
Burwell,  touching  Belmont  and  .-iihe, 
proposed    to    construct    a    road   \  „ 
length,  at  an  estimated  cost  of  $24 
to  enter  London  over  the  city's  tn  • 
the  London  &  Port  Slanlev,  vihk^] 
a    terminal    at    the   present'  Michin 
station.    The  Board  of  Trade  of  Ldu 
is  interested. 

The  Ottawa  &  St.  Lawrence  ki 
Co.  is  planning  to  let  contracts  ai  hj 
struction  work  started  this  montln 
tion  of  the  projected  line  from  Cw 
to  Alorrisburg.  and  on  the  sectiorro: 
wa  west  to  .'Vrnprior.  The  conip. 
build  lines  from  Ottawa  west  ai  ^ 
E.   Askwith,  Ottawa,   Ont.,  is  pr, 

The  Canadian  Northern  Ry.,  1 
gineer  Maintenance  of  Way,'\Vii, 
is  to  start  work  at  once  on  exti 
yards    in    St.   Boniface,  near  Wii 
railway  will   do  this   work  itsdf 

The  Canadian  Northern  Rv.. 
pistrict  Engineer,  Edmonton,  .\' 
ing    the    construction    season   ni 
.something  like  $13,000,000  in  .All. 
line   and   various   branches  to  lie  ; 
provincial  guarantee  throughoiU 
A  large  proportion  of  the  total 
on  lines  the  bonds  of  which  wer 
by    the    legislature    at   the   last   - 
Onoway  branch  to  Peace  River  a,  \ 
Lake  extension  will  be  the  liiie~ 
the    work    will    be   carried   on   i 
In  the  neighborhood  of  1.000  nn 
work  on  these  two  lines  within 
weeks.     Work  has  been  started 
from   Oliver   through   the   Paiika 
St.   Paul   de  Metis  on  the  Strati 
branch.     On   each   branch  an  out 
at   work.     At   least  300   station  i 
teams   will  be  at  work  between  :  1 
and  the  .\thabasca   River  within  f( 
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ROADS,     STREETS     AND     PAVEMENrSj 


Alabama. 

^Bids  will  be  received  until  noon.  May  22. 
by  Pickens  County  Court,  Carrollton,  .\la.,  for 
grading  and  surfacing  with  sand  clay,  four 
miles  of  road.  .\  check  for  $400  must  be 
filed  with  each  bid.  W^  S.  Keller  is  State 
Highway  Engineer,  Montgomery,  .\!a. 

The  Court  of  County  Revenue  of  Dallas 
County,  Selma,  Ala.,  has  been  petitioned  to 
call  an  election  to  allow  the  voters  of  the 
county  to  vote  on  the  issuance  of  bonds  to 
the  amount  of  $100,(MiO  or  $150,000  to  com- 
plete the  good  road  system,  on  which  $250,000 
were  expended  last  year. 

The  Wilcox  County  Commissioners.  Cam- 
den, .'\la..  rejected  all  bids  received  .\pril  30,  for 
the  construction  of  5  miles  of  gravel  roads, 
ftir  which  bids  were  rejected  before  on  .March 
20.     Bids  were  considered   too  high. 

Arkansas. 

The  Board  of  Public  Improvements  of  Fort 
Smith.  Ark.,  plans  to  lay  about  200,O(iu  sq. 
yds    of  brick  and  concrete  pavement  this  year. 

i  he  Commissioners  of  Paving  District'  No 
!J.  Helena,  Ark.,  E.  D.  Ehrman,  Secv.  have 
deferred  the  letting  of  contract  for  '  paving 
guttering,  curbing,  placing  culvert  pipe  and 
grailiiig  in  said  city,  until  assessment  is  prop- 


erly and  legally  adjusted.  \n  appro.ximate 
estimate  of  the  amount  of  work  to  be  done  is 
as  follows :  Curb  and  gutter,  0,400  lin.  ft. : 
grading,  1,000  cu.  yds.;  culvert  i)ipe,  1,000  liu. 
ft.;  catch  basins,  10;  radius  corners,  220  lin. 
ft.;  headers  (stone  or  wood).  500  lin.  ft.;  cast 
iron,  2,00(1  lbs.  Pavement,  with  5-in.  concrete 
foundation,  10,000  sq.  yds.  Bids  will  be  re- 
ceived on  the  following  materials:  Brick 
block  paving,  sand  filled:  brick  block  paving, 
asphalt  filled :  creosoted  wood  block  paving : 
sheet  asphalt  paving;  bitulithic.  Bids  were 
opened  April  17. 

California. 

•J-Bids  will  be  received  until  10  a.  m..  May  0, 
b\  Board  of  County  Supervisors.  Willows, 
Calif.,  for  the  construction  of  a  road  in  Road 
District   No.   3. 

The  citizens  of  F'ort  Bragg,  Cal.,  at  a  recent 
election  voted  against  the  issuance  of  bonds 
for  the  improvement  of  streets  bv  construct- 
ing asphalt  thoroughfares.  Howe'ver,  the  im- 
provement  will   be   made. 

Voters  in  the  Nordhoff  Road  District,  Nord- 
hoff,  Cal..  at  a  recent  election  voted  the  is- 
suance of  bonds  in  the  sum  of  $30,000  for  the 
construction  of  a  system  of  first-class  roads 
in  the  Ojal  Valley. 


Colorado. 

•|*Bids   will   be   received  until  ' 
15,  by  Board  of  Public  Works, 
for  the  necessary  labor  and  ni,. 
construction    of    concrete   ciirh 
allej'  returns  and  crossings  and 
proving   the    East   Side   Improvi 
No.  7. 

^Bids  will  be  received  until  1 
15.  by  Board  of  Public  Works.  1 
for  furnishing  the  necessary  la- 
rial  for  constructing  concrete  ■ 
other  incidental  improvements  i 
Hei.ghts   Sidewalk   District. 

The  City  Council  of  Bonldi' 
ordered  petitions  drawn  callinj"  t 
of  Pearl  St..  from  Tenth  tn  18tli 
St.,  from  Tenth  to  16th  Sts.,  a- 
tween  Tenth  and  16th  Sts.;  and 
13th,  14th.  15th  and  Ifith  Sts..  1 
nut  and  Spruce,  thus  forming: 
trict  three  blocks  wide  and  sin 
with  two  additional  blocks  on 
take  in  all  of  the  business  distr: 
Georgia. 

.\   portion   of  the  business  ..ec 
edgeville.  Ga.,  is  to  be  macadan  •'• 
and  sidewalks  laid  on  both  sides 
St. 


•f  indJC9tcs  work  now  open  for  bids.    ®  indicat 


es  a  contract  let  recently. 
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»  been   accepted   by    the     City 

ianta,   Ga.,    Walter    C.    Taylor, 

the  paving  nf  Marietta  St.     It 

granite  cubes  or  l)rick  will  be 

Illinois. 

c  received  until  1  p.  m.,  June 
liigluvav  Commissioners,  Asli- 

at°  the   office    of     George     B. 

Clerk,  Ashton,  111.,  for  mac- 
t  tj  miles  of  road  and  redress- 
miles  of  road  alrea<!y  mac- 
ond  issue  of  $22.ilUO  has  been 
vork. 

e  received  until  1  p.  in..  May 
i  Local  Improvements.  Wood- 
furnishing  labor  and  material 
g  14,JS37   sq.   yds.    of    vitrified 

or  Portland  cement  founda- 
kith  -J.titiO  lin.  ft.  of  concrete 
)f  storm  water  sewer  conncc- 
■h  basins  and  other  appurten- 

to  plans  and  specifications  on 
of  the  President  of  the  Board 
vements.  Plans  and  specifica- 
xamined  and  blank  proposals 
office  of  the  President  of  the 
■  of  the  Engineer,  Hugh  M. 
tford  Bldg.,  Chicago, 
ic   received   umil    May    10,    by 

Improvements,  Kankakee,  111., 
t  Court  St. 

c  received  by  the  Board  of 
lents  of  RochcUe,   111.,   until   T 

for  furnishing  the  materials, 
ssary  to  construct  32,CH)0  sq. 
ivement.     Plans  and  specilica- 

office  of  the  Board  or  the 
ng  Bureau,  17   X,  LaSalle  St., 

hy  Improvement  Co.,  Daven- 
een  awarded  the  contract  by 
ira.  III.,  M.  J.  Tarble,  City  En- 
paving  of  .Avon  St.,  Jackson 
'  St.,  Bevier  PI.,  Fourth  .Ave., 
nd  Linden  Ave.,  at  $3i),.582. 
■d  .\pril  2(!. 

■r  has  been  awarded  the  con- 
rd  of  Local  Improvements  of 
or  the  construction  of  10,7.j9 
pavement  on  gravel  founda- 
t.  and  Washington  PI. :  also 
iconcrete  curb  and  gutter  ana 
''  earth  c.xcavatioii ;    14   storm 

I  he  contract  price  is  $17,7.51. 
ty  Clerk.  Walter  M.  Hay  is 
Bids  were  opened  .April  "J."). 

<  tor  paving  one  block  of  Ave- 

I I  to  Chestnut  St..  in  Canton, 
carded  to  R.  A.  Savill  by  in- 
i!  owners.  The  excavation  is 
e:u.  yd.;  brick  pavement,  $L28 
e;  curbing,  $o..5(l  a  running  ft., 
qold  curbing,  $0.20  per  ft. 
-aham  Co.  of  Freeport.  111., 
ri  I  the  contract  by  the  Boanl 
TK-ments  of  that  city  for  the 
Djlroquois  St..  and  a  part  of 
"'2.  The  streets  will  be  paved 
iH  bidders  were  :  James  Stew- 
$'74.  and  Keys  &  McKamara 
II  ?10,.569. 

c(l.x)cal  Improvements  of  Can- 

'      '!  the  contract  for  the  pav- 

iveen  Main   St.  and   .-Xvc- 

-^  Sons  at  $0..38  per  cu.  yd., 

i.  5')U  per  lin.  ft.,  for  new  curb- 

V'  >Q.  yd.  for  brick  paving. 

^Springfield,   III.,   has   been 

•  for  the  paving  of  Union 

Fifth    St.    in   that   city   at 

low  bids  received  by  the 

Tovcments,    Chicago,    111., 

ary,  for  furnishing  mate- 

■ssarv  to  construct  pave- 

'ih  St..  8.000  lin.  ft.  sand- 

»jx  30  in.>.  $0.6.5,    17,280  sq. 

''''   total     $44,636:     Readv    & 

133    W.    Washington'  St. 

^'  lin.   ft.   sandstone  curb, 

Ijrick  $2.04.  total  $8,893: 

133   W.    Washington    St. 


.\lley  Meivimmec  St..  clc,  tin  Un.  ft.  concrete 
curb  $0.1.-,,  SM>  sq.  y.ls.  brick  $2.(iO,  total  $089; 
R.  !■■.  Lonway  Co.,  I:!:!  W.  Washington  St. 
.\lley  Jftferscm  St.,  etc.,  7iiu  lin.  ft.  concrete 
curb  $U.lo,  4tiU  sq.  yds.  brick  $2.79,  total  $1,186; 
J  no.  A.  McGarry  &  Co.,  189  W.  Madison  St. 
-Alley  Sangamon  St.,  etc.,  70lt  lin,  ft.  v,-ood 
curb,  $0.20,  600  sq.  vds.  brick  $2.62,  total  $1,- 
'12;  P.  J.  O'Brien,  9  S.  LaSalle  St.  Alley  650 
On.  ft.  concrete  curb,  $n.li),  .(To  sq.  yds.  brick 
$243,  total  $1,207;  Jno.  A.  McGarry  Co.  Alley 
Belmont  Ave.,  etc.,  1,66(1  lin.  ft.  concrete  curb, 
$9.10.  1,270  yds.  brick  $2.:{7,  total  $.3,272;  Jno. 
.\.  .McGarry.  Alley  Winthrop  .Ave.,  etc.,  I,- 
690  lin.  ft.  concrete  cm-b,  $0.15,  l.:!20  sq.  yds. 
brick  $2.13.  total  $3,36.5;  (.:entral  Paving  Co., 
Ii9  W.  Washington  St.  ,Alley  Hamilton  Cl., 
etc.,  1,480  lin.  ft.  concrete  curb,  $0.10,  1,200 
sq.  yds.  brick  $2..50,  total  $3,148;  Jno,  .A.  Mc- 
Garry Co.  .Alley  Pine  St.,  etc.,  600  lin.  ft. 
concrete  curb,  $0.10,  .5.50  sq.  yds.  brick  $2.42, 
total  $1,443;  Jno.  A.  McGarry  Co.  Allev  Lin- 
coln .Ave.,  etc.,  l,21o  lin.  ft.  concrete"  curb, 
$0.10,  960  sq.  yds.  brick  $2.37,  total  $2,.528 ;  Jno. 
-V.  McGarry  Co.  .Alley  Garfield  .Ave.,  etc., 
1,120  lin.  ft.  concrete  curb,  $0.10,  1,120  sq.  yds. 
Iirick  $2.43,  total  $2,8ti3 ;  J.  A.  McGarrv  &'Co. 
.\lley  Dearborn  St.,  25th  St„  etc,  1,200  lin, 
ft,  concrete  curb,  $,I0,  700  sq,  vds.  brick  $2.43, 
total  $1,821;  J.  A.  McGarry  "&  Co.  Alleys 
(  hani|)lain  .A v..  etc.,  1,430  lin.  ft.  concrete 
curb,  $0.10,  l,i:30  sq.  vds.  brick  $2.43,  total  $2,- 
889;  Jno.  A.  McGarrv  &  Co.  Allevs  Drcxel 
Blvd.,  1,230  lin.  ft.  concrete  curb.  $ii.lo.  1.0(50 
sq.  yds.  .brick  $2.-50,  total  $2,773;  Jno.  .A.  Mc- 
Garry &  Co.  Alley  Harrison  St.,  etc.,  1,400 
lin.  ft.  wood  curb,  $.15,  1,200  sq.  vds.  brick 
$2.26,  total  $2,712;  R.  F.  Conway 'Co.  900 
lin.  ft.  concrete  curb,  $0.15,  1,300  sc].  vds.  brick 
$2.33,  total  $3,164;  Central  Paving  Co.  Alley 
first  north  of  Halstcd  St.,  etc.,  8-50  lin.  ft.  con- 
crete curb,  $0.05;  6<.MJ  sq.  vds.  brick  $2..50,  total 
$l,.542;  Jas.  A.  Sackley  Co.  Alley  Congress 
St.,  etc,  1.9(10  lin,  ft,  concrete  curb,  $0,05, 
1,5(.I0  sq,  yds,  brick  $2,.58,  total  $3,965;  Jas.  A, 
Sackley  Co,  -Alleys  Van  Buren  St.,  etc.,  2,0O() 
lin.  ft.  concrete  curl),  $0.15,  l.tJOO  sq.  vds.  brick, 
$2.13.  total  $4,218;  Central  Paving  Co.  Alley 
Des  Plaines  St.,  etc.,  40(i  lin,  ft,  concrete  curb, 
$0,10,  300  sq,  yds,  $2,68,  total  $844;  Jno  A.  Mc- 
Garry &  Co.  Alley  first  south  of  Taylor  St.. 
5O0  lin.  ft.  concrete  curb.  $0.10.  4oO  sq.  vds. 
brick  $2.(i8,  total  $1,256;  Jno.  A.  McGarry  & 
Co.  The  work  includes  granite  concrete  curb 
and  gutter,  unless  otherwise  specified,  6-in. 
Portland  cement  concrete  foundation,  sewer 
construction  and  adjustment,  cutting,  filling, 
etc.  The  majority  of  the  contracts  have  been 
awarded. 

The  city  of  .Aledo,  111.,  will  construct  about 
five  miles  of  Dolarway  pavement  this  sum- 
mer.    Work  will  be  conmience<I  about  July   1. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  has  decided  to  pave  Tenth  .Ave., 
from   19th  to  20th  Sts.,  with  asphalt. 

The  Board  of  Local  Improvements  of 
Moline.  III.,  will  ask  for  bids  shortly  on  the 
construction  of  pavements  on  23d  .Ave.,  from 
15th  to  27th  St.,  and  Seventh  St.  and  16th 
Ave. 

The  Village  Board  of  Silvis,  111.  is  about 
to  pass  an  ordinance  providing  for  the  con- 
struction of  16  blocks  of  street  pavement,  es- 
timated to  cost  appro.ximately  $60,000. 

The  Board  of  Local  Improvements  of 
Ouincy.  III.,  has  decided  to  resurface  East 
Vermont  -St..  from  Eighth  west  to  18th  St., 
with  macadam-asphalt.    J.  F.  Garner  is  Mayor. 

Indiana. 

•J»Bids  will  be  received  until  10  a.  m..  May 
8.  by  Board  of  Public  Works.  Indianapolis, 
Tnd.,  for  the  improvement  of  Speedway  .Ave.. 
from  the  west  end  of  brid.ge  over  White 
River  to  the  east  curb  line  of  Lafayetc  Road, 
by   gradin.g  and   paving  the   sidewalks. 

^[•Bids  w-ill  be  received  until  10  a.  m..  May 
8.  by  Board  of  Public  Works.  Indianapolis, 
Ind.,  for  the  improvement  of  Madi.son  -Ave., 
from  P.  C.  C.  &  St.  L.  tracks  to  the  north 
property  line  of  Raymond  St.  by  grading  and 
paving  the  gutters. 

•J'Bids  will  be  received  until  10  .-i.  m..  May  S, 


by  Board  nf  Public  Works,  Indianapolis,  Ind., 
for  the  improvement  of  Madison  .Ave.,  from 
the  P.  C.  C.  &  St.  L.  R.  R.  Co.'s  tracks  tn 
the  north  property  line  of  Raymond  St.  b.\ 
grading  and   paving   the   roadway. 

®The  Board  of  Public  Works  of  South 
Bend,  Ind.,  has  awarded  the  contract  for  the 
paving  of  East  Madison  St.,  from  the  east 
race  bridue  to  Eddv  St.,  to  Calvin  H.  Defrees 
at  $18,915. 

Plans  and  specifications  for  the  improve- 
ment of  Fifth  and  Uth  Sts.  have  been  adopted 
by  the  Board  of  Public  Works  of  Logans- 
port,  Ind.  The  former  street  will  be  im- 
proved from  Market  to  Canal  St.,  with  brick, 
while  the  latter  will  be  improved  with  mac- 
adam. 

The  City  Council  of  Clinton,  Ind.,  is  adver- 
tising for  bids  for  the  paving  of  V'ine  and 
Ninth  Sts. 

Iowa. 

®Thc  City  Council  of  Mason  City,  la.,  has 
let  the  contract  for  the  construction  of  be- 
tween 40,000  and  45,0UO  sq.  yds.  of  concrete 
jiavement  to  George  Gabler  of  Mason  City  at 
$1.08  per  sq.  yd.,  and  $0.35  per  lin.  ft.  for 
the  curbing.  The  streets  to  be  improved  are 
Rawlins,  from  Superior  .Ave.  bridge  to  the 
Milwaukee  right  of  way;  East  State  St.,  from 
Superior  Ave.  to  and  across  the  Milwaukee 
tracks  east  of  the  city ;  St.  John's  place  from 
Main,  two  blocks  east,  and  Fifth  St.,  from 
Michigan  to  Mill  St.  Other  bidders  were : 
Frank  H.  Hahn,  $1.17  and  $0.28;  A.  W. 
Schweppe,  $l.l!f'/^  and  $0..'W,  and  Hawkeye 
Cement  Tile  Co.,  $1.25  and  $0.37. 

®The  Des  Moines  .Asphalt  Paving  Co.,  Des 
Moines,  la.,  has  been  awarded  the  contract  by 
that  city,  Horace  Susong,  City  Clerk,  for  the 
laying  of  sheet  asphalt  consisting  of  1-in. 
binder  course  with  1%-in.  wearing  surface 
upon  5  ins.  of  Portland  cement  concrete,  on 
East  13tli  St.,  from  the  north  line  of  Grand 
.Ave.  to  the  south  line  of  Walker  St.,  at  $1.64 
per  sq.  yd.     Bids  were  opened   May  1. 

The  City  Council  of  Bloomlield,  la.,  re- 
cently passed  a  resolution  relative  to  the  es- 
tablishment of  a  paving  district.  The  district 
will  comprise  that  of  the  streets  surrounding 
the  public  square  of  the  court  house  park,  one 
block  on  each  street  respectively  off  the  square, 
on  Madison  north  to  the  north  line  of  the 
H.  C.  Taylor  property,  south  on  Madison  to 
the  C,  B.  &  Q.  depot,  west  on  JefTerson  to 
Bloomfield  .Ave.,  south  on  that  street  to  Wal- 
init,  thence  west  on  Walnut  to  the  Wabash 
depnt :  in  all  about  one  and  one-half  miles. 

Kansas. 

®TIie  Kaw  Pavin.y  l.'o..  Topeka,  Kans.,  has 
been  awarded  the  contract  by  the  city  of  .Abi- 
lene. Kans.,  Kenyon  Riddle.  City  Engineer,  for 
the  laying  of  57,000  sq.  yds.  of  street  paving, 
for  which  bids  were  opened  .April  22.  Bids 
were  asked  on  brick,  asphalt,  concrete,  asphal- 
lic  concrete,  sarcolitliic  or  Hassam  pavement 
and  curb  and  gutter. 

The  City  Council  of  McPherson,  Kans.,  has 
passed  a  resolution  providing  for  the  paving 
of  Maple  St.,  from  Kansas  .Ave.  on  the  south 
to  Simpson  St.  of  the  Santa  Fe  railroad,  on 
the  north.  The  resolution  provides  for  pav- 
ing the  cross  streets  connecting  with  the  pav- 
in.g  on  the  side  streets  from  Main  St.  west 
.\I)(iut  10  blocks  will  be  laid. 

Kentucky. 

®The  McCracken  County  Fiscal  Court,  Pa- 
ducah,  Ky..  has  awarded  the  following  con- 
tracts for  the  repairing  of  the  county  roads: 
Clinton  road,  Harry  Ross,  $0.54 ;  Potter  road, 
Harrv  Ross,  $0.57 ;  Blandville  road,  Harrv 
Ross,  $0..58;  Pines  road,  Plarry  Ross,  $0.85; 
Benton  road.  S.  B.  Gholson.  $0.00;  Calvert 
City  road,  Oscar  Rawlinson,  $0.40;  Cairo 
road.  Major  Wood.  $0.55;  Pool  road,  Gottleili 
Be.ver,  $0.45;  Hinkleville  road,  Harry  Ross, 
$0.75.;  Clinton  road,  Harry  Ross,  $0.50;  Friend- 
ship road,  Harrv  Ross,  $0.50 :  Woodville  road. 
-A.  Kuykendall,  $0.85:  Houser  road,  T.  Houser, 
$0.55;  Collierville  road,  Thomas  Challenber. 
$0.48;  Broadway,  Harry  Ross,  $0.-54;  Mayfield 
road,  from  the  Moss  home  to  the  city  Jimits, 


4»  indicates  work  now  open  for  bids.    ®  indicates  a  contmct  let  recently. 
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\V.  L.  Yancey,  $0.44;  same  roail  from  Moss 
home  to  the  county  line,  H.  Ballancc,  $0.4r). 
Following  contracts  were  avvanled  for  grad- 
ing direct  roads,  as  follows:  Fifth  district. 
Oscar  Rawlinsons,  $8  per  mile;  Si.xth  district. 
VV.  L.  Yancey,  $!(»  per  mile;  Seventh  district. 
Harrv  Ross,  $12.7.5  per  mile;  Ei.ghth  district. 
R.  M'.  Ross,  $14.45  per  mile. 
Louisiana. 

SThe  Southern  Bitulithic  Co.  has  been 
awarded  two  paving  contracts  in  West  Shreve- 
port,  Shreveport,  La.  The  lirst  was  for  the 
paving  of  Cedar  St..  from  Texas  .-^ve.  to  Park 
.Ave.;  on  Park  Ave.,  from  Cedar  to  Caperton 
St..  at  $1.84  per  sq.  yd.  The  other  was  for 
the  paving  of  Laurel  St..  from  Madison  .\vo. 
to  Harriett  Ave.,  at  $1.05  per  sq.  yd. 

The  property  owners  and  City  Council  of 
Crowley,  La.,  at  a  recent  meeting  decided  on 
the  use  of  vitrified  brick  pavement  for  the 
improvement   of   Parkerson   Ave. 

The  City  Council  of  Lake  Charles.  La.,  has 
adopted  ordinances  for  the  paving  of  two 
streets.  Hodges  and  Kirby.  Hodges  will  be 
laid  with  creosoted  wood  blocks.  Kirby  will 
be  asphalted.     S.  O.  Shattuck  is  City  Clerk, 

Maryland. 

OTlie  Board  of  .Awards  of  Baltimore,  .Md.. 
on  May  1  awarded  the  following  contn-.cts 
upon  the  recommendation  of  the  Paving  Com- 
mission, Charles  A.  Edel.  Secretary :  Bitu- 
minous Concrete  Contract  No.  14 — Warner- 
Quinlin  .\sphalt  Co.,  Syracuse,  N.  Y. ;  ap- 
proximate bid  $48,055.  Sheet  .\sphalt  Con- 
tract No.  15 — Warner-Quinlin  .Asphalt  Co^., 
Svracuse,  N.  Y. ;  approximate  bid  $(!l,5n5. 
Siieet  .Asphalt  Contract  No.  10— Warner-Onin- 
lin  .Asphalt  Co.,  Svracuse,  N.  Y. ;  approximate 
bid  $78,012.  Granite  Block  Contract  No.  18— 
Cunningham  Paving  &  Construction  Co.,  1345 
Arch  St.,  Philadelphia,  Pa.;  approxima'.e  bid 
$28,520.  Contracts  Nos.  1  to  19,  inclusive, 
which  have  been  awarded  to  date,  represent 
an   outlay   of  approximately  $1,000,000. 

The  citizens  of  Pocomoke  City,  Md.,  at  a 
recent  election  voted  in  favor  of  the  issuance 
of  bonds  to  the  amount  of  $35,000  for  the 
construction  of  new  pavement.  The  entire 
cost  of  the  proposed  improvement  is  $00,000. 

Massachusetts. 

®Stcve  Aleraignal  of  Stockhridge,  Mass., 
has  been  awarded  the  contract  by  the  .Au- 
thorized Committee  of  that  city,  .A.  T.  Tread- 
w.iy,  for  the  construction  of  a  road  including 
•20,il00  sq.  yds.,  at  $1.10  per  sq.  yil.  Bids  were 
opened   .April  27. 

Michigan. 

•I»Bids  will  be  received  until  1  p.  m..  May  13, 
by  the  County  Road  Commission.  Iron  County, 
Crystal  Falls,  Mich.,  for  the  construction  of  8 
miles  of  dirt  road  from  Iron  River  to  Beech- 
wood  and  4  miles  of  dirt  road  from  Mastodon 
to  the  Brule  River.  Each  proposal  must  be 
accompanied  by  a  certified  check  for  $50.  A. 
L.  Burridge.  Crystal  Falls,  Mich.,  is  engineer. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

®!t  is  reported  the  Department  of  Public 
Service  of  Detroit,  Mich.,  has  awarded  the 
following  contracts  for  paving  work:  F. 
Porath,  paving  Martin  Ave.  with  cedar  blocks 
at  $2.50  per  sq.  yd.,  or  $7,098;  J.  .A.  Mercier, 
Waterman  .Ave.,  section  No.  1.  with  cedar 
blocks,  $2.51  per  sq.  yd.,  or  $21,991;  J.  A. 
Mercier,  Waterman  Ave.,  section  No.  2.  with 
cedar  blocks,  $2.4(')  per  sq.  yd.,  or  $31,(199;  T.  E. 
Currie,  Garland  Ave.,  with  cedar  blocks,  $2.20 
per  sq.  vd.,  or  $7,439;  T.  E.  Currie,  St.  Clai'' 
.Ave.,  $2.24  per  sq.  yd..  $5,499;  James  H.  Han- 
lev,  Theodore  .St.,  with  cedar  blocks.  $2.49  per 
sq.  vd..  $18,.5.39;  W.  M.  Hatch,  Willis  Ave. 
with  cedar  blocks,  $2..38  per  sq.  yd.,  $8,000; 
Julius  Porath,  Dexter  Blvd.,  with  asphalt, 
$3.02  per  sq.  yd.,  $30,054. 

Plans  have  partly  been  completed  by  Engi- 
neer R.  W.  Roberts  of  Saginaw,  Mich.,  for 
the  construction  of  one  mile  of  concrete  pave- 
ment at  Hastings,  Mich.,  to  include  cement 
curb.  C.  H.  Osborn  of  Hastings  is  official  in 
charge. 


Minnesota. 

4.Bids  are  being  received,  it  is  reported,  by 
Board  of  County  Commissioners.  Minneapolis. 
Minn.,  for  the  work  upon  Superior  Blvd.  es- 
tim.-ited  to  cost  about  $05,000. 

^Bids  will  be  received  until  11  a.  m..  May 
2ii,  by  .A.  P.  Erickson,  county  auditor,  Minne- 
.-ipuli's,  Minn.,  for  the  construction  of  a  con- 
crete road. 

•J«Bids  will  be  receivel  until  10  a.  m.,  May 
27,  by  P.  .A.  Hoffman,  county  auditor,  Hast- 
ings.']\linn.,  for  the  grading  of  San  Cooley 
Road  on  State  Road  No.  2,  locate<l  3  miles 
south  of  Hastings. 

•J-Bids  will  be  received  until  8  p.  m..  May  14. 
by  A.  M.  Childs.  city  clerk,  Crookston,  Minn., 
for  furnishing  a  street  fiusher. 

f?Fielding  &  Shepley  of  St.  Paul,  Minn., 
have  been  awarded  the  contract  to  pave  on 
several  streets  in  Faribault,  _Minn..  with  creo- 
sote wood  blocks  at  $31.48(.  The  work  in- 
cludes 13,890  sq.  vds. 

®0n  .April  9  Fielding  &  Shepley  of  St.  Paul. 
Minn.,  were  awarded  the  contract  at  Fari- 
bault, Minn.,  for  the  construction  of  14,000 
sq.  yds.  of  creosoted  wood  block  pavement  on 
a  5-in.  concrete  base,  at  $31,500.  The  work 
includes  4,140  ft.  of  sandstone  curb,  tar  filler 
and  4,000  cu.  yds.  of  excavation.  F.  W.  Mc- 
Kellip  of  Faribault  is  engineer. 

®Hcnry  Wilder  of  Crookston,  Minn.,  has 
been  awarded  the  contract  by  the  Polk  County 
Board,  Crookston,  for  doing  road  work  on  the 
stale  road  on  line  between  the  towns  of  Gen- 
tillv  and  Kertsonville,  at  18%  cts.  per  yard. 
The  work  will  cost  approximately  $2,000.  Ma- 
terial will  he  secured  from  the  sides  of  pro- 
posed road.  Bids  were  opened  April  23.  S. 
Steeiierson  is  asst,  state's  engineer,  .St.  Paul. 
Minn. 

The  city  of  Crookston.  Minn.,  .A.  M.  Childs. 
city  clerk,  has  postponed  indefinitely  the  proj- 
ect of  purchasing  a  gasoline  road  roller,  for 
which  bids  were  to  have  been  opened  April  23. 

The  Village  Council  of  Hibbing,  Mimi..  has 
instructed  Engineer  Wilson  of  Duluth,  Minn.. 
to  prepare  plans  and  specifications  for  three 
miles  of  creosote  block  pavement  on  the  fol- 
lowing streets:  Second  and  Third  ,Aves.,  from 
North  St.,  to  the  Missabe  railroad  tracks; 
Pine  St..  from  First  to  Fourth ;  Center  St., 
from  Third  to  Fourth  and  Cedar  St.,  from 
Second  to  Third  .Aves. 

Property  owners  on  Centra!  Ave.,  city  of 
Duluth,  Minn.,  have  circulated  a  petition  pro- 
\iding  for  the  paving  of  Central  .Ave.,  from 
Cody  St.  to  Gosnold  St. 

Missouri. 

•J«Bids  will  be  received  until  noon.  May  17, 
by  Board  of  Public  Improvements.  St.  Louis. 
Mo.,  for  the  improvement  of  a  number  of 
streets  under  lettings  from  10524  to  10.537 
inclusive.     W.  T.  Findly  is  Secretary. 

®The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  Wm.  T.  Findly,  secretary,  on 
.April  20  awarded  the  following  contracts  for 
street  work,  for  which  bids  were  opened  on 
.April  26 ;  Jas,  C.  Traville.  street  commission- 
er: Brick — No.  10,459,  for  improving  John 
.Ave.,  between  11th  St.  and  A^on  Phul  St.,  John 
McMahon.  $2,245;  10,400,  for  improving  Gas- 
conade St.,  between  Pennsylvania  .Ave.  and 
Minnesota  .Ave..  Eyermann  Construction  Co., 
$3,175;  10,401,  for  improving  Grace  Ave.,  be- 
tween Gravois  .Ave.  and  Fairview  Ave..  Ever- 
mann  Construction  Co.,  $8,073;  10,402,  for  im- 
proving New^house  Ave.,  between  Blair  Ave. 
and  19th  St.,  John  McMahon.  $3,357;  10,403, 
for  improving  Shaw  .Ave.,  between  Tow'er 
Grove  .Ave.  and  Kingshighway  Blvd.,  Eyer- 
mann Construction  Co.,  $20,305 ;  10,404.  for 
reconstructing  .Arsenal  St.,  from  Louisiana 
.Ave.   to   Grand   .-Ave.,   Evermann   Construction 


Co.,  $7 


10,405.   for   reconstructing  Chero- 


kee St..  from  California  Ave.  to  Nebraska 
.Ave..  Eyermann  Construction  Co..  $3,701 ; 
10,400,  for  reconstructing  Mound  St.,  from 
Second  St.  to  Broadway,  John  McMahon. 
$3,413;- 10,407,  for  reconstructing  North  Alar- 
ket  St.,  from  Broadway  to  15th  St.,  John  Mc- 
Mahon, $31,589.  Total,  $8!),014.  W^ood — 
10,408,  for  improving  Dehnar  Blvd..  between 
Skinker  Road  and  western  city  limits,  Harrv 


■Ktfii 

besir 

e  «r 


F.  Heman,  $7,733;  10,409,  for  impU„ 
mar  Blvd.,  between  Rosedale  Ave.  li  Hi'- 
Road,  Granite  Bituminous  Paving  (,  ^i-'f 
111,470,  for  reconstructing  Locust  it'  ';, 
b'ourth  St.  to  13th  St.,  Evermami  (I,,.',,, ' 
Co.,  $16,749;  10,471,  for' reconstn  m  n 
St.  from  Channing  .Ave.  to  Grand  , 
niann  Construction  Co.,  $8,078  Tc 
(irand  total,  $137,910. 

The  City  Council  of  Tarkio,  Moasn,. 
an  ordinance  calling  for  an  ad(omi 
miles  of  street  paving,  to  be  conij 
mediately.  The  new  district  wit 
Sixth  St.  on  Main  and  will  conf  t  », 
considerable  distance,  thence  nortlin  T 
to  McNary  Ave.,  then  west  to  l:j  S, 
north  along  the  Tarkio  College  catrisi,,- 
blocks,  then  east  on  College  Ave.i  Si 
St..  then  south  and  east  to  Main  5 

Nebraska. 


The  City  Council  of  Lincoln,  Ncik: 
an  issue  of  $;37,.300  paving  bond':i  ^ 
Rorick  &  Co.,  of  Toledo,  0. 

A  movement  is  under  way  i! 
Nebr.,  to  pave  Lincoln  Ave.,  fn  :• 
lington  tracks  south  to  the  Nertln:! 
road  station. 

New  Jersey. 

®The   Miller   Engineering  and  'isi 
Co.,   Cape   May,  N.  J.,  has  been  :iri 
contract  by  the  Long  Beach  Timl 
mission,    Elmer    D.    Wilt,    chiin 
county,    N.   J.,    for   the  building    „ 
road   in   the   township  of  Long  E' 
ning  at  the  northeast  line  of  the  ji. 
Beach  Haven  and  extending  nortlilT. 
the    southwest   line   of   the  boroti  o: 
City,  a  distance  of  -34,480  ft.,  or  C  1ft 
The    contract    price    is    $-3*),0.5(i.   i(t 
opened  April   15. 

New  York. 

^Bids  will  be  received  until  8  « 
20,   by  Village   Board,   Randolph, 
furnishing   necessary   labor  and    > 
paving   portions   of   Main   St.,  Di 
Washington     St.      F.    A.    Babliilt 
Clerk. 

•J-Bids  \v\\\  be  received  until  J 
20,  by  D.  J.  Coutant,  City  Clerk.  .\ 
Y.,    for    furnishing   the   necessan 
material  for  permanently  improvi 
facing   with   bitulithic   pavement   l 
of  the  macadam  roadway  of  Brov,, 
between  the  west  side  of  Liberty   ; 
east  side  of  Mill  St..  in  accordaiic.*. 
and    specifications    prepared    by  1> 
Blake,    Jr.,    City   Engineer.     The  b 
15.000  sq.  yds.  to  be  resurfaced,  piltai 
roadbed,  including  excavating,  a:' 
where  necessary,  etc.    Cash  or  :i 
of  $50(1  must  accompany  each  h' 
tions  and  forms  of  proposals  will 
upon   personal   application,  and  i 
seen  at  the  office  of  City  En,ginee^ii 

4«Bids  will  be  received  until  «' 
Mav  20,  by  Board  of  Public  « 
bur'g,  N.  Y.,  for  furnishing  the  ii- 
and  material  for  the  construct: 
1,000  sq.  yds.  of  creosoted  woo.i 
ment  on  Broad  St.  and  about  i'' 
creosoted  wood  block  paveincnt 
side  of  Trinitv  Park.  C.  A.  Ba, 
Clerk.     H.   T.  Langlois  is  City  Ei  ■ 

•{•Bids  will  be  received  until  1 1 
14,  by  M.  E.  Connolly,  president 
Queens,  New  Y'ork  city,  for  e:;; 
]irovement  contracts,  one  of  the  ;  ■ 
No.  7,   for  regulating  and  repavi 


phaltic    concrete    on   a   macadam  >ui. 
and   all   work   incidental  thereto, 
Blvd.  from  Grand  St.  to  Jamaica  «■• 
4th   wards.     The  time  allowed  to  i"^' 
completing  the  above  work  will  m 
davs.    The  amount  of  security  reg 
$22,500.    The  engineer's  estimate  " 
tities  is  as  follows:  .50  cu.  yds.  ot  "^ 
cu    yds.   of   reinforced  concrete  i- 
sq.   vds.   of  stone  gutters  inm^n  _ 
1.000  sq.  vds.  of  stone  gutters  re. 
vds    of   vitrified   block  binder  f" 
laid,  50  lin.  ft.  of  12-in.  vitrified 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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)f  IJ-in.  cast  iron  pipe  (%  in. 
catch  basins  completed  as  per 
of  stone  pavement  relaid,  oO 
navement  relaid.  *>0  cii.  yds. 
in  place.  -Jt.li")  sq.  yds.  ot 
Itic  concrete  pavement  (.laid 
ilroad  franchise  area  and  five 
:e). 

ive  session  of  the  State  Coni- 
vays.  held  .\pril  30,  contracts 
ne'nt  of  highways  for  which 
eceived  on  .April  lo,  17  and 
I  as  follows : 
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1.51 
0.41 


5170 
5172 

1.35 
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2.84 
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1.48 
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5205 

6.37 
5.38 
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Mass 0u,.''57 

Krie  Const.  Co.,  Buffalo.  N.  Y.  6 1, 9113 

-M.    M.    Klock    &    Co..    \V:it,T- 

town.  N.    Y 7.202 

Jov.i    &    Ki'hoe 35,780 

Xiagara    Const.    Co.,    Buffalo, 

X.   Y 63,710     5193 

Thos.    Mahoney,      .lanustown, 

X.    Y 53.071 

Hollington  Co..   Troy,    .\.    Y...   39,128 

H.  JB.  Spioiil,  Inc.,  Peekskill. 
X.    Y 1.-.0.299 

.\tlanta    Const.    Co..    Atlanta. 

X.    Y :m,72s 

W.  G.  Fox.  Saratoga  ripu 60,.".3S 

Dollard    &     Heeran,      Albanv, 

X.    Y' 3S.S3S 

MeGreeve.v.        McGuigan        »>t 

Bauni,   Klmira,   X.   Y 80,174     5208     12.39 

Jackson     Bros.,       Cuddeback- 

ville    72.965 

Henry    \V.    Roberts      ,&      Co., 

Utica,   X.    Y 57,901 

Shaughnessy  Const.  Co.,  Al- 
bany.  X.    r 87,533 

Greenfield  Const.  Co.,  Hornell, 

X.    Y 38.140     5212       3.94 

U.  Hopkins,  Troy,  X.  Y' 54,893     5213       4.43 

McGreevey.        McGuigan        & 

Baiim,  Klmira,  X.  Y' 66,203     .5214       5.09 

H.    B.    Sproul,   Inc.,    Peekskill. 

X.    Y 72.095     5215     10.72 

Xewport  Const.  Co.,  Xewport, 

X.    Y' 13,485     5216       1.07 

Erie  Contr.  Co.,  Buffalo.  X.  YM56,313     5217       7.96 

.\lfred    Musso,    Frankfort,    X. 

Y 98.041     .5219       2.47 

Erie  Contr.  Co..  Buffalo.  X.  Y'.165.386     5220       4.87 

Semper  Bros.,  Waterlown,  N. 
Y 57,922     522 1       4.69 

Snead  &  Wilson,  Brown  Sta- 
tion       68.800     5222       5.93 

.Merrill  Const.  Co.,  Tuckahoe, 
X.    Y 134,850     5223       8.54 

.Shaughnessv  Const.  Co..  Al- 
bany.   .V.    Y 71.709     5224       9.43 

Wm.    llazzard.    Trumansburg.   13,328     5225      0  53 

\Vm.   1'.  McDonald  Const.  Co., 

Mt.    Vernon.   N.  T 79,992     5226       7.01 

Shaughnessy  Const.  Co..  Al- 
bany, X.  Y 55,666     5227       4.58 

Contracts  will  be  let  in  abont  three  weeks 
by  the  city  of  Niagara  Falls,  N.  Y.,  F.  S. 
Parkhurst,  Jr.,  city  engineer,  for  the  construc- 
tion of  ■J.j.OOO  sq.  yds.  of  pavement  on  a  con- 
crete foinidation,  to  include  20,000  ft.  of  Me- 
dina stone  curb.  The  estimated  cost  of  the 
work  is  ST.5.000.  The  kind  of  material  has  not 
been  chosen. 

The  Board  of  Public  Works  of  Fulton. 
X.  Y.,  on  April  29  voted  to  pave  West  Broad- 
way with  brick,  with  a  00-ft.  roadway  and  con- 
crete curbs. 

Ohio. 

•J«Bids  will  be  received  until  noon.  May  13, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  improvement  of  Halpin  Ave.  from  Lin- 
wood  .Ave.  to  Greist  Ave.,  by  grading,,  setting 
cement  combined  curb  and  gutters  and  mac- 
adamizing the  roadway  with  special  binder 
and   finishing  course.     M.  J.  Keefe  is  Clerk. 

•J-Bids  will  be  received  until  noon.  May  31, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  oiling,  under  spec- 
ifications No.  321,  of  the  Loveland  and  Ma- 
deira Road  from  Remington  to  the  bridge  in 
Loveland  in  Symmes  Township.  A  certified 
check  for  $500  must  be  filed  with  each  bid. 
.Albert   Reinhardt  is   Clerk  of   the   Board. 

•J«Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Belmont  County,  at  St. 
Clairsville,  Ohio,  until  noon.  May  18,  1912,  for 
grading  and  paving  with  brick  for  medium 
traffic,  the  Belmont-Xational  road.  State  High- 
way H.  pet.  No.  191.  in  Union  Township,  said 
county.  Length  11,932  ft.  or  2.20  miles.  Width 
of  pavement.  13  ft.  Estimated  cost  of  con- 
struction, $.30,9.58.  A  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  tlie  contract  price. 
Date  set  for  completion.  August  1.  1912. 
Plans  and  specifications  arc  on  file  in  the  office 
of  the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highw-ay 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus,  O., 
is   State   Highway  Commissioner. 

•J»Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Geauga  County,  at  Chardon, 
Ohio,  until  12  noon,  May  22,  1912.  for  grading 
and  paving  with  a  bituminated  concrete,  the 
Scotland-Station  road.  State  Highway  D.  pet. 
No.  411  in  Chester  Township,  said  county. 
Length  8,960  ft.  or  1.70  miles.  Width  of 
pavement,   14  ft.     Estimated  cost  of  construc- 


tion, $11,843.  A  draft  or  certified  check  for 
%MW  shall  be  deposited  with  each  biil.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  August  15,  1912. 
Plans  and  specifications  are  on  file  in  the  office 
of  the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus,  O., 
is  State  Highway  Commissioner. 

•I«Bids  will  be  received  until  May  13  by  the 
director  of  public  service,  Dayton,  O.,  for  the 
construction  of  10,400  sq.  yds.  of  pavement  on 
ti-in.  concrete  foundation  with  grout  or  as- 
phalt filler.  The  work  will  include  8,000  lin. 
ft.  of  stone  or  cement  gutter.  The  cost  of  the 
proposition  is  estimated  at  $32,000.  Harvey  J. 
Dressier  is  engineer. 

•{•Bids  will  be  received  at  the  office  of  tlie 
Commissioners  of  Ashtabula  County,  at  Jef- 
ferson, Ohio,  until  12  noon.  May  23,  1912,  for 
grading  and  paving  with  a  bituminated  con- 
crete, the  Andover  road.  State  Higlnvay  H. 
pet.  No  36tj  in  Andover  Township,  said  coun- 
ty. Length  8,523  ft.  of  l.Gl  mile.  Width  of 
pavement.  IC  ft.  Estimated  cost  of  construc- 
tion $12,477.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  August  15,  1912. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commissioner  reserves  the  right  to  reject 
any  and  all  bids.  James  R.  Marker,  Columbus, 
O.,  is  State  Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
Commissioners  of  ^Mahoning  County,  at 
Youngstown,  O.,  until  10  a.  m..  May  11,  for 
grading  and  paving  with  a  waterbound  mac- 
adam Sec.  No.  2  of  the  Ellsworth  Center 
Easterly  road.  State  Highway  G.  pet.  No.  341 
in  Ellsworth  Tow-nship,  said  county.  Length 
0,802.5  ft.  of  1.29  miles.  Width  of  pavement, 
14  ft.  Estimated  cost  of  construction,  $11,- 
017.  A  draft  or  certified  check  for  $300  shall 
be  deposited  with  each  bid.  The  successful 
bidder  will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Date  set 
for  completion,  August  1,  1913.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  High- 
way Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reject  any  and 
all  bids.  James  R.  Marker,  Columbus,  O.,  is 
State    Highway   Commissioner. 

®Bloom  &  Connci  of  Wilmington,  O.,  have 
been  awarded  the  contract  by  the  Cormnission- 
ers  of  Clinton  County,  Wilmington,  O.,  for 
grading  and  paving  w-ith  w-aterbound  macadam 
the  Wilmington-Xenia  road  in  L^nion  Town- 
ship, said  county,  at  $22,975.  The  road  is  to 
be  20,7-50.4  ft.  or  3.93  miles  long,  and  14  ft. 
wide.  Bids  were  opened  May  2.  James  R. 
Marker,  Columbus,  is  State  Highway  Com- 
missioner. 

®Geo.  W.  Rich,  Loveland,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Hamil- 
ton County  Commissioners,  Cincinnati,  O.,  for 
the  improvements  under  Specifications  No. 
297,  of  Fallis  Road,  from  Union  Cemetery 
Road  to  Rich  Road,  in  Symmes  Township. 
The  contract  price  is  $6,589.  Bids  were 
opened  April  20. 

©Lambert  Bros.  &•  Wert  of  Delaware,  O., 
have  been  awarded  the  contract  to  pave  cer- 
tain streets  at  Forest.  O..  for  $30,000. 

®Gordon,  Brewer  &  Tumlinson  of  Chilli- 
cothe.  O.,  have  been  awarded  the  contract  by 
the  Vinton  County  Commissioners,  Mc.Arthur, 
O.,  for  grading  and  constructing  with  a  water- 
bound  macadam  the  ]Mc.\rthur-Hamden  Road 
in  Elk  and  Clinton  Townships,  said  countv,  at 
$22,.389.  The  road  is  to  be  3%  miles  in  length 
and  is  to  be  completed  by  Aug.  1.  Bids  were 
opened  April  17.  James  R.  Marker,  Columbus. 
O.,  is  State  Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  tlft 
Commissioners  of  Delaware  County,  at  Dela- 
ware, Ohio,  until  noon,  May  13,  1912,  for  grad- 
ing  and   improving   with   a   waterbound    mac- 


•{•  indicates  work  now  open  for  bids.    S  indicates  a  contract  let  recently. 
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,      ,                  1     Cf  t„    lliolivviv    \  4.Bids    will    be    received    until    May    21    by 

a.la.n    the    bunbiiry    roa.l,    •^'^,t'^,-/''8'i^\i>    '^-  ncpartment    of    Highways    uf     ]'en.isylvania 

pet.   .\o,31.T,  in   '^^^^'''Vi^'T  Jr^^  S  Pa.,  fo^he  construction  of  8,08. 

ship,    said    county.      Length    8,8(  .^    ft-    °      l^^  \,f    i„.>^   ^oad,    16    ft.    wide,    beginning    at 

,.iK.s.  _  Width  ot  pavement,   H,  ^,^-^"^^  ;,  „,„.thern  borough  line  of   Sharon,  Mercer 

cost  ot  construction,  $.,.M).     A  dratt  oi   eei  u  ,     extending    northward     through 

tied   check   for  ?:fM(.   shall  be    fepos,  ed    w-nh  Count>.    a^ul    e.xte    ^^  g^^    ,,„,hern    borough 

each   bid.     The   successful   b-dder   will    oc    re  Me   °p              -^^^^  Mercer  County.    Plans  and 

quired   to   give  bond   for   an   amount  cqu.il     o  '"'^  ^      ^  J           ^     ^g^,,  ^t  ,he  office  of  the 

the   contract   price.     Date   set    'or   completion  ^1  "■'^^^^°^^4^^  Department,  Harnsburg;  2117 

.August  1,5,  Utl2.     Plans  and  specihcations  are  'jl''''^  "^^^^                          Pittsburgh;    No.    lOUl 

on    lile   in   the   office   of   the   County   Comrnis-  Farmers     i^^"^^^^|-'            and   F;anklin,  Pa. 

sioncrs    and   Uie    State   H.ghway    Uepartment^  k  ch   Wd    must   be   tmde   upon    a   blank   fur- 

The    State    Highway    ^ommys^ner     ■         ves  ^.^^^    ^^          State  Highway  Department,  ac- 

the  right  to  reject  any  and  all  bids     J-"".;,^-  "o  upanied  by  a  certified  check  in  ttie  sum  of 

Marker.   Columbus,   O.,   State   H.ghway   O-m-  |!?'^;Pf"'"j,''j^4^j  M.  Bigelow  is  State  Highway 

"' arEngineer   F.   E.   Weaver   of   Hantiltc.w  6^missioner.                        ^^^^.^  ^^  ^    ^^  ^^^ 

O.,   lias   submitted   plans   and    an   estimate   o  ,^^^'^^5^"    Highway    Department.    Harris- 

cok  for  the. paving  of  North  D  St.,  f™"  M^  '  burg  'pa     for  the  construction  of  24,G0.5..5  .ft. 

St.    to    Elvm    Ave.     as  .t°"o^^^^.,,,^  ""';':;•'  of  asphalic  concrete  road,  10  ft.  wide    begin- 

curb:     Sheet  asphalt,  2-in  top,  $21,000     vitr  °     f  P  ^    ^  ^f  gection  No.  1.  Station  152ti-50, 

fied    brick,    $22,090;    creosoted    block     $28,..,J^.  m     ^^  <:.                                    j^^^,,^  ^^^^  ^^,^,,  ,. 

Cement  curb  and  gutter:     Sheet  asphah,%-  ar  the  prop    ^.^^^  ^.^^^  ^^  ciaysville  Borough, 

in.  top,  $23,722;  vitnhed  brick    $21,.«.  ,  creo  '>_.r"  177-?-o3 -5      Plans  and  specifications  can 

.oted'wood   block,   $27,522.      Plans   were   a    o  ll^f^'^^^^'^,-^  °{^,\£^\i   the    State    Highway 

submitted    for   the   pavmg   of   \ine   St     from  "«^^  ^      Harrisburg;  2117  Farmers'  Bank 

Linn   to   Front    St.,   estimated  to   cost  as   fol-  Dcpartnie.  t    n                =                 Chestnut     St., 

lows:     Limestone  curb:     Sheet  asphalt   I^mu.  ^f^',^/^\'^^";=d  Washington,  Pa.     Each  bid 

top,  $35,0.58;   sheet  asphalt,  2-in.  top,  $.3., 582,  ^'^>'^«^P      j           „  ^  ,,,.,„1,   furnished  by  the 

vitrified   brick,  $33,772,  creosoted  Wock    $13,-  mn  t  ^'^  "f^^^^  Pj         j^^^t,    accompanied   by 

079.     Cement  curb .     Sheet  a^Pl^^^l*'  IJ^"  ",     °!-  :^'c  'tifie  f  ehed.  in  the  sum  of  $4,000.  Edward 

$:34,716;  sheet  asphalt,  2-imto^  ^^30,144,  brak,  ';,^^^\'  «^^^.  j^   g^^^^   Highway  Commissioner. 

$:32,.574;  creosoted  bock,  $41,8ob.  -          P^^  ^.j.,j  ^^  received  until  10  a.  m.,  May 

Following  low  bids  were  receivecf   by   berv-  -r                Highway  Department,  Harnsburg, 

ice  Director  Veeder  Heasley  oi}""ngst°^n-  p''  '^for  the  co^nstructioti   of    18,100  ft.  of  as- 

O.,  for  street  improvements:     Stec    St.  grac  i    ^,   ^   concrete   road,   Ifi   ft.   wide,   extending 

ing-A    0;Horo.  $5  8,o;  J    -V  sZ  g'  sf  '^  v-  f  "n   the   East   Buffalo   Township   hue   18,100 

Kennedy  Bros.,  ?'^lf%  Salt   Spring   S^^.   pa  ^^   ^^  ^^^  ^^.^^^  g^^^.^,^  Township  hue  and 

ing-A.    Serafino    $12,893     James     Mccan on,  ■           ;  ,,    j,,g          se„t    improved    road. 

$13,060;   Martm  ?•  Coim«   y-.f^'^l'-f     Canal  Plans   and   specifications   can   be    seen   at    the 
The    Exchange     National     bank     of     Canal  '^i^'J'    ,    ,     ^^  j     Highway  Department,  Har- 
Dover,   O..  has   purchased   the  $35,o00   paving  oftce^of  the^St^j!^_.^;°^,     ^3,^^'  Bldg..     Pitts- 
bonds  of  that  city.  1nir"h°'No    1001    Chestnut    St.,   Philadelphia; 
Oregon.  and'^Bioomsburg,  Pa.     Each  bid  must  be  made 

Following    bids    were    received    at    McMim.  ;^>--,^-'^3^^;Sl"llf  ■^''a  ^fi^'^^^ 

^''^U.°  OMioo^°sc,   yds  '^.""pavement  n   t        ch';' ■.  m^^he^'sir  or$3,0o''o.    .Edward  M.  Bigelow  is 

matel>  20,000  sc|.  yds.  01  pa\  Line.  L               ^^^^  ^tate   Highway   Commissioner. 

j;ame                                   Kind.                  ^''i.^'?-  .J-Bids  will  be  received  until  10  a.  m.  May 

Dennis  &  Cliristenson    dolarway.  ......■.•■ -Ji-"'  .^j    .      gj  j    Highway  Department,  Harrisburg, 

t^arbolineum     Wood    Preserving    Co.,    uood  ^  .,^^  ^^U  Dy^^  ^^^  construction  of   0,494   ft.  of  brick 

Acm»Pavm'i;'Co.VPortU.n<i,  aspliait  on  l.Uu-  .g^j     10    ft.    wide,    on    Route    No.    246-Pltts- 

minous  base  ■ ;  •  •  ■  /  v  •  u;  nVn  ' '4  in  ' 'con:      "  burgh  to  New  Castle— being  a  portion  of  Sec- 

"nr?tf base°'      "°               ■        ■■  •   ■     •  ■       ■   >•'»  tion  No.  1  extending  from  the  south  borough 

H    Blaf<e    Los'Angeies.   Ei   Oso,   G-in.    ron-  ,i„p  of  Westview  to  the  north  borough  hue  ot 

Crete  base   •■••■_ ,•  ■. ,; '         '  Wpstview  Borough,  AHeghenv  County.     Plans 

"■e,?t'fbitrbts"e^^'.^.^.^'.".'.°-..''.'".."    ■  1-"^  and  spedfications'can  be%een  at  the  o.ffice  of 

Wan  en  Const.   Co..  standard  bituiithic .'J;j  j|,g    gjate    Highway    Department,    Harrisburg; 

Warren  Const.   Co.,   liglU  liauithic  !.■■  .           Farmers'    Bank    Bldg.,    Pittsburgh;    No 

J>SV;?;'^aV°S?Lf°a<^^^f'o^"-pi-'-ic;-i:  liJl  (i^estnut  St.,  Philalelphia,  Pa.     Each  hid 

i^ii     concrete    base -■ '»  must  be  made  upon  a  blank  furnished  by  the 

Pf-nrmvlvania  State    Highway    Department,    accompanied   by 

Pennsylvania.  ^  certified  check  in  the  sum  of  $2,000.  Edward 

4-Bids  will  be   received  until  8  p.  m.,   May  j,j    Bigelow   is  State  Highway  Commissioner. 

10    it   is   reported,  bv   Borough   Council,   Dor-  ^-Bids  will  be  received  until  10  a.  m..  May 

mant    Pa.,   for   grading,   curbing    and    paving  .^i,    by    State    Highway    Departtrient,    Harris- 

Belrose   Ave      from    Potomac   Ave.    to    Hills-  i,urg,  Pa.,  for  the  construction  of  L'0,08.3  ft.  of 

dale  Ave     including  3,600  cu.  vds.  of  grading;  asphaltic  concrete  road,  10  ft.  wide,  beginning 

■'650  sq    yds    of  paving:   1,8.50  lin.   ft.  of  con-  ^^  jhe  north  citv  line  of  Harnsburg,  Dauptim 

Crete  curb.                                                           ,,  County,    and    extending    northwardly    to     the 

4.Bids  will  be   received  until  8  p.   m..   May  northern  boundary  line  of  Susquehanna  iown- 

8   by  Department  of  Highways  or  V.  H.  Raub,  ^i^jp^  Dauphin  County,  at  Fishing  Creek    Plans 

Citv   Fn«ineer,   Easton,    Pa.,   for   paving    Sec-  ^„^i  specifications  can  be  seen  at  the  office  ot 

ond    St  ■  from    Northampton    to    Ferry,     and  (j^g    gt^te   Highway   Department,   Harrisburg: 

Ferry  St    from  Second  to  Fourth  with  Dolar-  0117    Farmers'    Bank    Bldg.,    Pittsburgh ;    and 

way  pavement.                                                   „  No.  1001  Chestnut  St.,  Philadelphia,  Pa.  Each 

4.Bids  will  be  received  until   10  a.  m..  May  ,,;j  „,^,5t  be  accompanied  by  a  certilied  checK 

21.    by    State    Highway    Department.     Harris-  ;,,  the  sum  of  $1,000.     Edward  M.  Bigelow  is 

bu'ro"Pa     for  the  construction  of  4.217  ft.  of  State   Highwav   Commissioner.           .     -u     rs 

telf'ord  niacadam  road.  15  ft.  wide,  extending  ©Director   Howard    B.    Oursler   of   the   De- 

from    the    present    improvement    at    Dunning  partment    ot    Supplies,    Pittsburgh,    Pa.,     has 

Creek  to  the  bridge  over  Bobb's  Creek.  Rey  •  awarded   the  contract   for   furnishing  the  city 

noldsdale,   in   East    St.    Clair  Township.   Bed-  ^^.jth  three  motor  trucks   for  the  handling  ot 

ford  County.     Plans  and  specifications  can  be  |,f,t  asphalt  to  the  .\Ico-Pittsburgh  Sales  Co.. 

seen  at  the  office  of  the   State  Highway   De-  Pittsburgh,    for    $17,025.      Each    of    the    new 

partment,    Harrisburg;    2117     Farmers'     Bank  trucks  will  carrv  6V2  tons  at  a  speed  of  from 

Bldg..    Pittsburgh:     No.     1001     Chestnut  _^St..  m  to  15  miles  per  hour.     Delivery  to  be  made 

Philadelphia:    and    TIolli(laysbur.g,    Pa.      t--.ach  within  six  weeks. 

bid  must  be  made  upon  a  blank  furnished  by  South  Carolina. 

the   State   Highway   Department,  accompanied  . 

bV   a   certified    check    in    the    sum    of     $1,000.  4-Bids  will  be  received  until  .10  a.  m..  Ma 

Fdward   M.  Bigelow   is   State   Highway   Com-  17,    by    W.    F.    Muller     Supervisor,    Richland 

missioner  Cuiitv,   Columbia,   S.   C,   for   resurfacing  the 

4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


\  'd.  .x.x.wi 


road  from  the  city  limits  ot  L„i,:. 
Hyatt  Park,  a  distance  of  7.648 .  „f  i- 
wide  road  w'ith  artifKially  boiiln,,", 
wearing  surface.  j 

Texas. 
^Bids  will  be  received  until  n. 
by  Maj.  Earl  I.  Brown,  U.  S.  Eineer"Gj' 
veston,   Texas,    for   the  constriic'i,  J  .'.'' 


.  V-..1..-.-,    ,    — -    —   — ..ohiilIu  oi  I'll.- 

Crete  sidewalks,  brick  pavement,  ctreteti-, 
ing  and  drains  at  Fort  Travistscrvai,, 
Port  Bolivar,   Galveston,  Texas.' 

®J.   C.   Kelso  of   Galveston,  T..  h„  i„,„ 
awarded  the  contract  by  Countyiiuj,,.  I  " 
Pool  of   'Victoria  County,  Victoil  ff,'  1 
gravel  surfacing  the  first  28  milesf  il,,' . 
way  to  be  built   from  the  $200,i« 
recently  voted   for  good  roads  li ' 
contract  price  is  $2,100  per  mil. 
early  part  of  this  month  the  cou: 
additional  30  miles  of  roadwork 
be  hauled  by  the  Southern  Pacilu 
the  county  gravel  pits  near  Nu; 
The      Robertson     County      ( 
Franklin,  Tex.,  have  ordered  an 
in    Franklin   commissioners'  pn 
4  for  the  purpose  of  voting  on  1! 
bonds  in  the  sum  of  $100,000  l> 
Major    Robert    H.    Rolfe,  qii:i 
Fort  Sam  Houston,  Tex.,  has  1). 
to  purchase  a  steam  roller  for  ! 
improving   the  condition  of  tk  ,,, 
the  post. 

J.  R.  Johnson,  engineer  in  cgt  1:  il 
good  roads  work  in  the  ShermaTr,  >i 
cinct.  has  completed  the  preliiiiit)  >iiiii 
and  is  now  engaged  with  his  of- 
drawing  up  plans  and  specificati(| 
ing  to  the  survey  there  will  bel 
road  constructed.  f 

The   citizens   of  Taylor,  Tex.,  U  f, 
it  is  reported,  voted  the  issuance  km 
street   paving,   as   follows:     Thrj' 
Main    St.,    from    the    Internatiorl 
Northern  tracks  on  First  St.,  norl_, 
ner   of    the   city  hall   square,  anwin 
street  one  block   east  and  one  bk  sn 
Main    St.,    'including    East    Firs!E,-l 
West  Second,  Ea.st  and  West  Th  i:r 
and  West  Fourth  Sts.,  making  a» 
blocks. 

Virginia. 

The  public  improvement  coniii 
Council,    Norfolk.   Va..   has  rco  li 
appropriation  of  $1,700,  one-half 
cost   of   paving   .Archer  Lane  iif:i! 
Station.     The  Norfolk  Terminal  > 
the  other  half. 

■Washington. 

®The  town  of  Cashmere.  WasI  u-  - 
ed  the  contract   for  the  construdi  "I  ( 
ent   sidewalks  to   C.   M.  Payne  1.  ^i''l»i=i 
Wash.,    at   $10,939.     S.   H.  Anlll^ 
clerk.  -Bids-  were  opens  April  -- 

®The   Metropolitan    Park  ?-■' 
Wash.,  has  awarded  the  control  ' 
ing  of  a  roadwav  in  Psint  Dcti.m 
the  Pearl  St.  entrance  to  the  rn 
distance  of  10,000  ft.,  to  Joseiih  j: 
of  Tacoma.  at  $19..525.     The  rn:  < 
crushed  rock  base  of  4  ins.  and  >• 

Warrenite.  ^       ,     ,.•    1 

®P.  J.  McHugh  of  Seattle.  V\;. 
awarded   the  contract  for  the  f"? 
State  A.id  Road  at  Tacoma  with  P" 
concrete    base.      The    entire  wot  » 
about  $125,000.     Low  bidders  nn"' 
of  pavement  are  as  follows:    b.. 
Co..  Seattle,  on  Warrenite :  Higi  J' 
Seattle,   on   Dolarway:     T.  K;.."  . 
brick  with  stone  or  gravel  tasc,';^^ 
struction    Co.,   on   straight  concr,,, 
Washington   Construction  Co.,  o»i 

concrete  base.  t  TT.pIt  ' 

©Board  of  Public  Works  of  L'", 
W      D.     BaskhofT   city   engineer  1^ 
awarded  the  contract  for  /he.  m.  ;' 
Rockefeller   Ave.    from  Hew.tt     . 
St.   to  the   Atlas   Construcfion  l 
were:    Atlas   Construction  Co.         .. 
McHngh.  $6.3,.560:  F  Ke"  Ffol  K  ,^ 
Sloane>,ros..  $00,097  :WnIsli&';,, 
$72,903;  Xura  Case,  $:G,.m.    i"' 
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rial :  Removal  old  lumber,  390 
•avation.  13,535  cii.  yds.;  em- 
eu, yds. ;  concrete  walks.  (>,!)0S 
■tc  curb  (armored),  1,023  lin. 
■te  curbs,  7,fU-2  lin.  ft.;  asphalt 
top,  1  i"-  binder,  one-fifth  the 
ug  5  in.  concrete  base,  the  re- 
4  ill.  concrete  base),  20,387  sq. 
lers,  "47  sq.  yds. ;  pavcnu-nt 
780  lin.  ft.:  manholes  (adj.), 
•cs  1 1"  year  old  elm,  removed 
1  tile  drains,  40li  lin.  ft. ;  grass 
planking,  25.5  M.  B.  M. ;  hy- 
;  catch  basins,  27;  inlets,  42;  (! 
onncctions,  1.120  lin.  ft.;  8  in. 
cctions.  1.588  lin.  ft.;  wyes,  33; 
iiections,  72  lin.  ft. ;  wooden 
B.  M.  Fixed  estimate  charge, 
nccr's  estimate.  $(17,014. 
Ccntralia,  ^\'ash.,  is  about  to 
■  the  improvement  of  K.  Sec- 
•^ts..  by  grading,  cement  walks 
hiding  eight  blocks.  The  es- 
$8,000.     Stanley  Macomber   is 

iiniission  of  Chehalis.  Wash., 
out  $;V500  worth  of  machinery 
k.  including  dump  wagons, 
;c  mixer,  etc.     F.  O.  Blair  is 

were  opened  by  the  Board  of 
f  Seattle.  Wash.,  on  April  2i) 
ng  of  Railroad  Ave.:  W.  G. 
[.  A.  Zinkan,  $23.1.32;  Holt  & 

The  J.  A.  MeEachern  Co., 
nttle,  $23,070:  Sparger  Con- 
" :  MacRac  Bros..  $2P,988.  and 
itract  Co..  $24,885. 

were  received  by  the  Board 
;  of  Seattle,  Wash.,  on  .\pril 
ig  of  42nd  Ave.  south  :  Holt 
I:  Agassiz  &■  Hadlev.  $lS.61(i, 
:ll  &  Gallagher,  Bailey  Bldg., 

1  Commission  of  Tacoma, 
led  to  repavc  North  I  St., 
ivc.  to  North  13th  St.,  the 
lich  will  be  $12,000;   also  to 

,  Fourth  and  Fifth  Sts.,  from 

;..  at  once. 
1   Shelan  County,  Wenatchee, 

1  asked  to   vote   on   the   is- 

n  the  aniounl  of  $30,000  for 
(if  good  roads. 
]i  completed  by  City  Engineer 
f  Seattle,  Wash.,  for  the  con- 
iisphalt  plant  at  Terrv  .\ve. 
rost  about  $.30,000.  The"  struc- 
t  stories  in  height,  with  two 
s  o  be  built  adjoining,   meas- 


uring 112.\119  ft.  The  building  will  accommo- 
date quarters  for  an  asphalt  plant,  crushed 
rock  and  clinker  shed,  bitumen  shed,  and  a 
road  roller  compartnu-m.  The  structure  will 
be  of  frame  constructidii.  covered  with  corru- 
gated galvanized  iron  sheeting. 

West  Virginia. 

•{•Bids  will  be  received  until  noon.  May  18, 
by  Hancock  County  Clerk,  New  Cumberland, 
W.  Va.,  for  grading  and  paving  10  miles  of 
road  located  in  Grant  1  )istrict  opposite  East 
Liverpool,  O.  Plans  and  specifications  on  file 
in  office  of  Clerk,  New  (.'uniberland.  W.  v'a. ; 
City  Engineer's  office.  I'.ast  Liverpool,  Ohio, 
and  residence  of  Jas.  .\.  Bowers,  County  En- 
gineer, Weirton,   W.   \'a. 

Wisconsin. 

•J»Bids  will  be  received  until  noon.  May  15, 
by  C.  J.  Morisset,  Conmiissioner  of  Highways, 
Superior,  Wis.,  for  the  following  road  work: 
Building  a  road  from  the  Troy  road  south 
along  the  South  Shore  R.  R.  to  the  line  be- 
tween sections  2G  and  35.  then  west  on  the 
line  to  the  northwest  corner  of  section  34.  47- 
10.  according  to  plans  and  specifications  or.  file 
with  the  County  Clerk.  Printed  form  of  con- 
tract and  bid  may  be  had  of  the  County  Clerk, 
or  at  the  office  of  E.  E.  Geary  at  Brule!  Wis. 

•|«Bids  will  lie  received  until  2  p.  m..  May 
2!i.  by  O.  S.  Norsman.  city  clerk,  Madison. 
Wis.,  it  is  said,  for  paving  and  otherwise  im- 
provin.g  II  streets  throughout  the  city. 

^Bids  will  be  received  until  May  15  by 
commissioners  of  the  first  addition  to  the  Rat- 
tlesnake Drainage  District  of  Dane  County, 
Wis.,  Mathias  Lindas,  president,  Deerfield, 
Wis.,  for  doing  work  provided  for  in  plans 
and  specifications  on  file  with  the  president  or 
F.  W.  Hall,  attorney,  Room  424.  Washington 
Block,  Madison,  Wis.  Oflicial  advertisement 
will  be  found  elsewhere  in  this  issue. 

®The  city  of  Waukesha,  Wis.,  Morgan  R. 
Butler,  city  engineer,  has  awarded  the  contract 
for  constructing  3f).48fi  sq.  yds.  of  asphalt  mac- 
adam. 21,080  ft.  of  concrete  curb  and  gutter 
and  12.443  cu.  yds.  of  excavation  to  G.  H. 
Stanchfield  of  Fond  Du  Lac,  Wis. 

®The  City  Council  of  De  Pere.  Wis.,  has 
awarded  the  contract  for  the  paving  of  two 
blocks  of  Main  Ave.  with  sheet  asphalt  to  the 
White  Construction  Co.  of  Milwaukee.  Wis., 
at  $1.72  per  sq.  vd.  The  total  cost  will  be 
about  $16,000. 

The  voters  of  Bayfield  County.  Wis.,  at  a 
recent  election  voted  the  issuance  of  bonds 
in  the  sum  of  $50,000  for  the  construction  of 
county  roads,  which  will  include  a  $10,000 
bridge  on  Fish  Creek  near  Ashland.  Wash- 
burn is  the  county  seat. 


The  City  Council  of  Marinette,  Wis.,  plans 
the  expenditure  of  $30,000  this  summer  for 
new  pavements.  .^mong  the  streets  to  be 
paved  are:  Hattie,  from  the  Hattie  St.  bridge 
to  Hall  .\ve.,  with  macadam ;  one  block  on 
Ella  Court,  from  Jefferson  to  Hattie  Sts.;  a 
portion  of  Lewis  St.,  and  all  of  Grant  and 
Starkweather   Sts. 

The  City  Council  of  Oshkosh,  Wis.,  have 
again  rejected  all  bids  received  for  the  repav- 
ing  of  Jackson  St.,  from  Irving  St.  to  New 
York  .'\vc.,  and  has  decided  to  readvertise  the 
work.  New  bids  will  be  recei\ed  on  the  old 
specifications,  calling  for  asphalt,  creosotcd 
iilock  and  sarcolithic. 

Wyoming. 

.  4*I'''ds  will  be  received  until  .May  l.">  (read- 
\erlisenient)  by  Maj.  A.  W.  Kimball,  quarter- 
master. Fort  D.  A.  Russell,  Wyo.,  for  repair 
of  roads,  curbs,  gutters,  etc. 

Canada. 

•J-Mids  will  be  received  until  noon.  May  15, 
by  City  Commissioners,  Moose  Jaw,  Sask.. 
for  laying  approximately  34,000  sq.  yds.  of 
pavement.  Plans  and  specifications  may  be 
obtained  of  J.  .^ntoni.sen.  City  Engineer. 

•{•The  Council  of  .'\ssiniboia,  Kirkfield  Park 
P.  O.,  St.  Charles,  Man.,  rejected  all  bids 
received  April  29  for  the  construction  of  a 
permanent  pavement  24  ft.  wide  on  the  north 
side  of  Portage  Ave.,  e.xtcnding  from  the 
western  limits  of  the  city  of  Winnipeg  to  the 
western  limit  of  Lot  20,  St.  James.  The 
Council  has  decided  to  receive  new  bids  May 
13,  and  the  stretch  to  be  paved  has  been  ex- 
tended from  the  western  limits  to  the  .\ssi- 
niboia  municipal  hall,  about  four  miles  in  all. 
Frank  Ness  is  Secretary-Treasurer  of  the 
municipality. 

®Kill)ridge,  Kilbridge  &  Sutherland  of  Cal- 
gary, .Mta.,  and  North  Battleford.  Sask.,  have 
been  awarded  the  contract  by  the  city  of 
North  Battleford,  Sask..  H.  W.  Dixon,  secre- 
tary-treasurer, for  Contract  T,  for  construct- 
ing 180.OO0  sq.  ft.  of  concrete  sidewalks  at  18 
cts.  on  10  ft.  walks  and  15  cts.  on  0  ft..  5  ft. 
and  4  ft.  walks.    Bids  were  opened  .^pril  22. 

The  Welland  County  Council.  Welland, 
Out.,  has  launched  a  good  roads  movement. 
It  is  proposed  to  construct  25  miles  of  roads 
this  year  with  three  complete  outfits.  Jas.  C. 
Gardner  of  Niagara  Falls  has  been  appointed 
county  good  roads  engineer.  The  county  has 
purchased  three  road  rollers,  three  Champion 
graders,  three  ploughs,  one  crusher,  one  25 
h.p.  International  Harvester  Co.'s  easoline  en- 
gine, three  wagons  and  carts,  three  water 
tanks  and  other  material. 
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Alabama. 

o/;cil  of  Decatur,  .\la.,  has 
ihiction  of  two  bridges  over 
t..>ne  to  be  located  on  the 
1  d  the  other  on  the  Danville 
r|tures   will    probably    be    of 

I 

I  the  General  Committee  of 

the  office  of  W.  G.  Kirk- 

E  ineer,     Birmingham,     .A.la., 

« ch    all     of     the     railroads 

n;ani    were     represented     by 

n-'s  and  the  city  was   repre- 

V  "neineer     Kirkpatrick,     the 

toward   grade    separa- 

"f    Birmingham.     Each 

ij  be  handled  by  a  sub-com- 

igif   the   City   Engineer   and 

«t  of   each   of   the    railroads 

MOT  all  the  grade  crossings 

dJhese  plans   are  to  be  con- 

cimittee  consisting  of  the 
'111  representative  of  all  the 
«fby   their    chief    engineers. 

b'-eported  back  to  the  Gen- 

Csisting  of  the   City  Engi- 


neer and  tlic  chief  cngintcrs  of  all  iho  roads, 
pnd  thereafter  referred  to  the  executive  de- 
partments of  the  city  and  the  railroads. 

California. 

•^Bids  will  be  received  until  3  p.  ni.,  May  9, 
by  Board  of  Ventura  County  Supervisors, 
\'entura,  Cal.,  for  the  construction  of  11  con- 
crete piers  and  nine  90-ft.  combination  truss 
spans  to  support  intact  fence  and  floor  of 
present  pile  trestle  approaches  to  the  Montalvo 
bridge.     J.  B.  McCIoskey  is  county  clerk. 

Senator  George  C.  Perkins  has  pledged  his 
aid  to-  the  Chamber  of  Commerce,  Oakland, 
Calif.,  in  support  of  a  project  to  build  a 
bridge  from  Pittsburg  to  Chipps  Island,  con- 
necting Oakland  with  the  upper  Sacramento 
River  regions 

Delaware. 

The  following  bills  were  received  by  the 
Levy  Court,  Wilmington,  Del.,  April  23,  for 
the  construction  of  the  proposed  roller  lift 
bridge  over  the  Christiana  River  to  replace 
the  present  Third  St.  structure:  Superstruc- 
ture— The  Oswego  Bridge  Co.,  Philadelphia. 
$133,000;    Nellson   Meredith    Co.,    New   York, 


$122,000:  Penii  Bridge  Co.,  Beaver  Falls,  Pa., 
$126,980;  Stroebel  Steel  Construction  Co., 
Chicago.  III.,  $114,600.  Substructure,  or  Ap- 
proaches— The  Oswego  Bridge  Co.,  Philadel- 
phia, from  $41,900  to  $50,900,  according  to 
plans:  Nelson  Meredith  Co..  New  York,  $43,- 
8(10;  Capt.  J.  J.  Williams,  Chester,  Pa.,  $45,- 
000  to  $65,000. 

It  is  reported  that  the  Levy  Court,  Wil- 
mington, Del.,  will  not  accept  any  of  the  bids 
received  for  the  construction  of  a  bridge  over 
the  Christiana  River  replacing  the  present 
Third  St.  structure.  The  work  will  probably 
be   readvertised. 

Florida. 

4*Bids  will  be  received  until  May  8,  by 
Hoard  of  Putnam  County  Commissioners, 
Palatka,  Fla.,  for  the  construction  of  three 
toll  bridges,  as  follows:  St.  Johns  River 
bridge:  Dunn's  Creek  bridge;  Rice  Creek 
draw  bridge.     Henry  Hutchison  is   Clerk. 

Idaho. 

•Advices  from  Idaho  Falls.  Idaho,  state  that 
a  new  bridge  is  to  be  constructed  in  the  west 
end  of  the  city  over  Crow  Creek.     The  struc- 


•Jr  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ture.  which   will  be  60   ft.  l.m;-;,  will   Kosl   sev- 
eral  ihoii.sand   dollars. 

Illinois. 

^iBids  will  be  received  up  to  ■.:!;:«)  p.  m.. 
Mav  15,  at  Folke's  Hotel,  Frankfort,  111.,  for 
the"  construction  of  two  reinforced  concrete 
bridges  to  be  built  in  Green  Garden  1  own- 
ship.  Will  County.  Ferdinand  Haakel,  1  own 
Clerk.  Frankfort,  R.  F.  D.,  111.  Henry 
Woeltie  Bridge— Span.  32  ft.;  roadway,  lb 
ft.;  height,  lOVi  ft.;  wings,  12  ft.;  estnnated 
amount  of  concrete,  73.)  cu.  yds.;  reinforcing 
steel,  10,064  lbs.  Nearest  railroad  station. 
Monee,  5  miles.  Present  bridge,  34-ft.  span, 
wood  truss,  on  old  stone  abutments.  Low 
water  flow,  dry;  hiijh  water,  0  ft.  deep.  E.n.- 
cavation  in  black  loam  to  3  ft.  below  stream 
bed.  New  bridge  same  position  as  old.  I'eters 
Bridge— Span.  20  ft.;  roadway  16  ft.;  height, 
!)  ft. ;  wings,  10  ft. ;  tstimated  amount  of  con- 
crete. 4.5.8  cu.  yds. ;  reinforcing  steel,  5,125 
lbs.  Nearest  railroad  station,  Monee,  4  miles. 
Present  bridge.  King  post  truss  on  wood 
posts:  span.  22  ft.  Low  water  flow,  dry; 
high  water,  6  ft.  Excavation,  clay  carried  to 
3  ft.  below^  stream  bed.  New  bridge,  same 
location  as  old.  No  local  concrete  materials 
available.  Work  to  be  completed  on  or  be- 
fore September  1,  1912.  More  detailed  infor- 
mation may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission,  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing  from  the 
Illinois  Highway  Commission,  Springfield.  III. 

^•Bids  will  be  received  until  noon.  May  31. 
by  I.  J.  Brvan,  clerk.  Sanitary  District  of  Chi- 
cago, 1500,' 76  West  Monroe  St.,  Chicago,  111., 
for  the  construction  of  two  bridges  included  in 
Contract  Section  5  of  the  Calumet  Sag  Chan- 
nel of  the  Sanitary  District  of  Chicago  m 
Palos  township.  Cook  county.  Ofiicial  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

®The  contract  for  the  construction  of  two 
bridges  in  Otter  Creek  Tow-nship.  LaSalle 
County,  III.,  has  been  awarded  to  Ruprecht 
\'oirol  Construction  Co.,  8011  S.  Broadway. 
St.  Louis.  Mo.,  at  $2,5.30.  A.  E.  Bach  is 
County  Clerk,  Ottawa.  111.  Bids  for  the  work 
were  opened  April  27. 

®Burnhani  &  Ives,  Bloomington,  111.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  the  Champion  bridge  over  the  Mack- 
inaw River  in  Sand  Prairie  Township.  The 
cc-ntract  price  was  .l!3,391, 
Indiana. 

®The  Board  of  County  Commissioners, 
Marion,  Ind.,  has  let  the  contracts  for  the 
construction  of  two  new  bridges  as  follows : 
New  bridge  at  Tilliston  Ave.,  over  White 
River,  in  Westside,  to  Moore  &  Cline,  at 
$6,875;  new  bridge  over  Bell  Creek,  to  W.  A. 
Sunderland,   at  $2,475. 

The  Board  of  Park  Commissioners,  Board 
of  County  Commissioners,  and  County  Coun- 
cil, recently  held  a  joint  conference  at  Indian- 
apolis, Ind.,  for  the  purpose  of  discussing  the 
erection  of  a  bridge  over  Crooked  Creek  on 
the  west  side  of  Riverside  Park. 

Iowa. 

®The  contract  for  the  construction  of  a 
steel  bridge  in  Grundy  county  has  been  award- 
ed by  the  Board  of  County  Commissioners  to 
the  Clinton  Bridge  and  Iron  Works,  Clinton, 
la.,  at  $3,500.  E.  G.  Ensminger,  (jrundy  Cen- 
ter, la.,  is  county  auditor.  Bids  were  opened 
.May  1. 

The  City  Council  of  Des  Moines,  la.,  has 
voted  to  have  plans  prepared  by  the  -Street 
Department  for  the  construction  of  a  $50,000 
steel  bridge  over  the  Raccoon  River  at  Sev- 
enth  St. 

Hardin  County  Board  of  Supervisors,  El- 
dora.  Ta..  are  offering  $500  for  plans  and 
specifications  which  they  will  adopt  for  the 
construction  of  the  proposed  bridge  over  the 
Iowa  River  at  Eldora.  .'Xs  proposed  the  struc- 
ture will  be  from  600  to  1,000  ft.  long  with 
a  16-ft.  roadway  and  concrete  flooring.  Plans 
will  be  received  until  June  3.  S.  B.  Gardner, 
Eldora,  la.,  is  Engineer,  and  E.  L.  Marriage, 


County     .\uditor.    Eldora,    la., 
Charge. 

The  Board  of  County  Commissioners,  Uen- 
ison.  la.,  are  preparing  to  construct  tw'O  new- 
bridges  in  the  vicinity  of  Kiron.  One  will  be 
over  Otto  Creek  and  the  other  over  a  small 
creek  south  of  the  town. 

Kansas. 
•{•Bids  will  be  received  until  noon.  May  31, 
by  Board  of  Shawmee  County  Commissioners, 
fopeka,  Kan.,  for  raising,  repairing  and  re- 
constructing bridge  known  as  Brick  Plant 
bridge,  across  Kansas  River  in  Shawnee 
County;  three  spans  (two  145  ft.  and  one  36 
ft.)  now  in  position,  together  with  tubular 
piers,  to  be  raised  about  eight  feet  and  re- 
paired ;  seven  new  spans  to  be  erected  (three 
80  ft.  steel  riveted  truss  spans  and  four  175 
ft.  steel  pin  connected  spans)  ;  also  two  con- 
crete abutments,  five  concrete  piers  and  tw-o 
steel  bents  on  concrete  base  to  be  built,  all  in 
accordance  with  plans  and  specifications  now 
on  file  in  the  office  of  the  County  Clerk. 
Full  set  of  plans  and  specifications  can  be 
obtained  from  Walter  J.  Arnold,  County  En- 
gineer, Topeka.  Kan.,  upon  deposit  of  $20,  of 
which  $10  will  be  returned  to  unsuccessful 
bidders  upon  return  of  plans  and  specifica- 
tions in  good  condition.  F.  B.  Simms  is 
Chairman  of  the  Board  and  S.  G.  Zimmer- 
man  is   Clerk. 

Massachusetts. 

®The  Weymouth  Back  River  Bridge  Com- 
mission, J.  F.  Merrill,  Chairman,  Boston, 
Mass.,  has  awarded  the  contract  for  the  con- 
struction of  the  superstructure  of  the  Wey- 
mouth Back  River  bridge  to  the  Boston 
Bridge  Works,  Inc.,  47  Winter  St..  Boston, 
Mass.,  at  its  bid  of  $27,103.  The  L'nited  Con- 
struction Co.,  Pittsburgh,  Pa.,  bid  $27,617  for 
the  work.     Bids  were  opened  April  24. 

The  Board  of  Public  Works,  Holyoke. 
Mass.,  is  awaiting  the  action  of  the  Street 
Railway  officials  on  the  plans  prepared  by  the 
City  Engineer  for  the  construction  of  the 
Cabot  St.  canal  bridges.  T.  J.  McCarthy  is 
City  Engineer. 

Michigan. 

The  Detroit  Bridge  Co.,  Detroit,  Mich.,  will 
probably  be  awarded  the  contract  for  the  con- 
struction of  a  steel  and  concrete  bridge  over 
the  River  Rouge  at  Dix  road  in  Wayne 
County,  at  its  bid  of  ^$28,000.  E.  N.  Hines  is 
County    Commissioner. 

Minnesota. 

•{•Bids  will  be  received  until  May  24,  it  is 
leported,  by  Board  of  Polk  County  Commis- 
sioners. Crookston,  Minn.,  for  the  construc- 
tion of  the  following  bridges :  One  in  section 
16,  in  the  town  of  IBygland ;  between  sections 
29  and  30  in  Huntsville ;  between  sections  13 
and  14  in  Huntsville ;  4  and  5  in  Euclid ;  21 
and  28  in  Garfield;  14  and  23  in  Andover;  on 
sections  12,  Euclid,  and  7,  Belgium ;  between 
sections  14  and  11,  Tabor;  23  and  24,  Fair- 
fax ;  center  of  section  27  in  Hammond ;  cor- 
ner of  sections  3,  4,  9,  10  and  11;  2,  11,  Key- 
stone ;   13,  Keystone,  and  18,  Euclid. 

•{•Bids  will  be  received  until  10  a.  m.,  ]\Iay 
24,  by  Board  of  Polk  County  Commissioners, 
Crookston.  Minn.,  for  the  construction  of  the 
bridge  over  the  Red  Lake  River  on  Washing- 
ton ."^ve.,  in  the  city  of  East  Grand  Forks, 
Minnesota.  The  length  of  this  bridge  is  about 
967  ft.  Plans  and  specifications  will  be  on 
file  in  the  office  of  H.  J.  Welte,  County  Aud- 
itor of  Polk  County,  and  in  the  office  of  City 
Clerk  of  the  city  of  East  Grand  Forks. 

Missouri. 

•{•Contracts  will  be  let  from  1  until  3  p.  ni., 
iSlay  9,  at  public  outcry,  by  William  M.  Mor- 
ris, County  Highway  Engineer.  Oregon,  Mo., 
for  the  construction  of  the  following  bridges 
;uid  culverts:  No.  1 — 60-ft.  steel  bridge  at 
the  Sambaugh  farm,  four  miles  northwest 
of  Maitland.  No.  2 — 28-ft.  steel  bridge,  north 
of  the  Mose  Kunkcl  farm,  seven  miles  north- 
west of  Mound  City.  No.  3— 22-ft.  steel 
bridge  south  of  the  Mose  Kunkel  farm,  seven 
miles   northwest   of  Mound   City.     No.  4 — 24- 


Official    in       ft.    steel   bridge   at   the  Jonas  Wi 


luge    ai    iiie    jonas    Wj^,  . 
eight  miles  northeast  of  Mound  Q   v, 
22-ft.  steel  bridge  at  the  Dick  HiL,, ! , 
live   miles   northeast   of   Craig.     ..  )-,_': 
steel  bridge  in  Mill  Hollow,  east  V 
Mill  and  three  miles  northeast  ^js 
^   -18-ft.  steel  bridge,   three-fourinvij 

:-ft.  ,. 

the  I, 

lliejs! 

:c  ■ 


of    Fairview    School    House   and 
northeast     of     Oregon.     No.    8- 
bridge,     one-half    miles    west    o 
Cowan  ■  farm    and    seven   miles 
Oregon.      No.     9— 22-ft.     steel 
Prussman     Branch,    one-half    mi 
Curzon  switch.     No.   10— 40-ft.  st 
Henry  Hood's  place,   four  miles  fiiij.^ 
Oregon.      No.    11— 24-ft.    steel  bige  ai  ' 
seph     Garrett's     place,     four    mi;  (jc 
Mound  City.     List  of  Concrete  C'f 
1 — 8-ft.  culvert  at  Elmer  Johnsn;  , 
four   miles   southwest   of   Maitla, 
10-ft.    culvert    on    county    line   It. 
and    .Atchison   counties   and  five 
east   of   Craig.     No.   3 — 8-ft.  m\\ 
fried   Sommer  farm  and  five  m;  . 
of    Oregon.     No.    4 — 8-ft.    culvt  . 
Kline's    and    five   miles   east   of     r. 
No.    -5 — 6-ft.    culvert   west   of  Ja : 
place  and  three  miles  southwest    ' 
No.    6 — 8-ft.    culvert    west   of  J.; 
son's  house   and  seven   miles  we-  i 
City.      N'o.    7— 12-ft.    culvert  at  '.r 
cemetery   and   one   mile  east  of     i 
No.    8 — 8-ft.    culvert    at    resident  ■ 
Stout   and   seven   miles   southeast!     ja 
No.    9 — 8-ft.    culvert   one-half  m  ;,   Cj 
Frank    Stout's   and    seven   miles  iih  .i  j 
Oregon.      No.    10 — 10-ft.   culvert    rt-aj 
of   Ben   Praiswater   and   nine  mil  s  ■'■A 
of  Mound  City.  j 

•{•Bids  w'ill  be  received  until  '1  iti.  laji 
by  County  Court,  .\ndrew  coinit:S|i!M 
Mo.,  for  the  construction  of  tJ{«M 
bridges:  Steel  bridges — No.  3,  l^jM 
Peddler  creek,  near  residence  of'foSj 
Dist.  No.  16 ;  No.  4.  bridge  near  t-R.-iiS 
of  J.  K.  Palmer,  Dist.  No.  86;  >  i  i.'r« 
near  the  residence  of  Ralph  StinsciDblS 
3;  No.  6,  bridge  near  the  resideiiclfiia^ 
Hailey,  Dist.  No.  29.  Steel  andcon*-!iH 
bridge  west  of  the  residence  of  N.  Ci'il 
Dist.  No.  3 :  No.  8,  bridge  near  t  Bsjitt 
of  Harvey  Farley.  Dist.  No.  5.5;  I>ltid| 
south  of  the  residence  of  A.  L  ^'4».M 
No  58;  No.  10.  bridge  north  of  ihm 
of  J.  W.  Bond,  Dist.  No.  70;  Ndl,  irij 
near  the  residence  of  Henry  The:  f-  ^ 
50.  Concrete  culverts :  No.  1-, 
the  residence  of  John  Wyatt,  Dist, 

13,  culvert  near  the  residence  of  H  :^ 
Dist.   No.  4;   No.   14.  culvert  iiea " 
house,  Dist.  No.  27 ;   No.  15,  ciih 
residence  of  Phillip   Schneider.  1 
No.     16,     culvert     north    of    Fil' ; 
No      36 ;     No.     17,     culvert    ncn  "■ 
dence    &f'  L.    F.    Krull.    Dist.   N  - 
18,  culvert  near  the  residence  nf   ii 
guson.  Dist.  No.  32.     Bidders  will  ' 
to   deposit  a  certified  check  madia) 
.\ndrew   county   or   the  highway  ?y  - 
E.  Schnitzius.  or  cash  in  the  sum  V 

•{•Bids  will  be  received  until  H  "   • 

14,  by  County  Court.  St.  Joseph.  •.,■; 
construction  and  repair  of  a  '^. 
bridges.  These  bridges  are  at  e  ^=- 
farm,  on  the  Jones  road,  at  V\ m-  • 
Hebron  church,  at  R.  E.  Bretz  !«  .; 
Ut  Moriah  church,  W.  S.  Chanil'.,  |' 
ers  Elders',  at  Ajax,  and  Ian  nC.  ■■ 

+Bids  will  be  received  unt.l  w   ■■'[ 
bv  Board  of   Public  Imrroveineiit  ?;;; 
Mo.,   for  letting  No.  10521.  for  ioi'^ 
materials,   tools   and   labor  necess 
construction   of  the  roadway  touw; 
sidewalks   for   the   viaduct  on  Ki*-  ■ 
from    Manchester    Ave.    to   McK' »   ; 
preparing  the  earth  fill,  constnicl  ' 
walks    complete    with    necessary    ■. 
construction    of   the   concrete  fou "'.  ^ 
granite  curbing  for  the  roadvya.v,    , 
tion  of  drainage  pipes  and  mlels, 
tion    of    gas   mains,   wire  conduit  ^^ 
manholes  and  all  other  work  slioi  '. 
on  file  in  the  offices  of  the  Boar^i 


•{•  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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ami  the  Street  Commissioner. 
red,  $1.0-25.  W.  T.  Findly  is 
;he  Board. 

Saline   County    Commissioners. 

has  awarded  the  contract  for 
,'n  of  a  steel  bridge  at  Xapton  to 
resent  wooden  strncture,  to  the 
Jridgc  Co..  Kansas  City,  Mo.,  at 

Nebraska. 

be  received  until  noon,  May  10. 
ismuiid.  county  clerk,  Sheridan 
ville,  Xeb.,  for  the  construction 

to  be  built  in  the  county  during 
112.    The  structures  are  to  be  of 

with  concrete  substructures.  .\ 
:   for  $500   must   be   filed    with 

be  received  until  1  p.  m.,  June  4. 

clerk's  office,  Loup  City,  Sher- 
<eb..  for  the  construction  of  one 
the  Middle  Loup  River,  located 
lies  northwest  of  the  town  of 
ippro.Ninialely  the  site  of  the  old 

will  be  received  for  the  above 
lows:  Loup  City  bridge — One 
cl  bridge  composed  of  four   120 

concrete  abutments  and  tubular 
cr  plans  and  specifications.  All 
staled  and  accompanied  by  cash 
lifted  check  for  $1,000.     All  cer- 

I  be  made  payable  to  Mr.  W.  C. 
nty  clerk  of  Sherman  County, 
publicly  opened   at    the   county 

II  Loup'  City  at  2  o'clock  p.  m.. 
Copy  of  plans  and  specifications 
pon  application  and  payment  of 
■e  of  the  state  engineer.  D.  D. 
,  N'eb. 

act  for  the  construction  of  a 
Jlkhorn  River  in  Washington 
;n  awarded  to  E.  S.  Bealy,  Blair. 
IXI.    Bids  were  opened  at  Blair. 

County  Board  of  Commission- 
itte,  Nebr.,  is  planning  the  con- 
concrete  bridge  about   1,300  ft. 

to  cost  $30,000. 

Committee  of  the  Board  of 
ty  Supervisors,  Central  City, 
:s  that  it  will  require  an  ex- 
pproximatcly  $20,000  lo  repair 
dges  damaged  by  the  late  flood. 

New  Jersey. 

I  of  Freeholders,  Trenton,  X.  J., 
tract  for  the  construction  of  a 
e   water   power    at    Riverdrive 

1  Concrete  Co.,  Harrisburg,  Pa., 

:-70. 

I  inian.   Woodstown,    X.   J.,   has 

■ilht  contract  for  the  construc- 

rlete  bridge  between  Sharptow-n 

••■.  at  $1,4011.. 

New  York. 

ll-  received  until  noon.  May  21. 
\   Peck,   Supt.   State   Board   of 
b  .Albany.   X.    Y..    for   the    con- 
d<  Contract  Xo.  89,  Erie  Canal, 
iv,  superstructures   and    one   sub- 
^  'jhway  bridges  over  the  canal 
mknd  Palmyra.     Detailed   plans 
'tj  5  may  be    obtained    of    State 
i  |irveyor,  Albany,  X,  Y. 
;:  jichmond,    Louisa,     Ky.,    have 
:djie  contract  for  the   construc- 
iri,es  over  the  Erie  Canal  under 
their  bid  of  $2.58,710. 
I'leuesee   and   York,   X.  Y., 
repared  for  the  reconstruc- 
i   the  Genesee  River  bridge 
•>y  high  water.     The   abut- 
,  partly  rebuilt  and   strength- 
's^ steel    apronvvays    are    to    be 

l^oJCouncil  of  Rochester.  X.  Y., 

■  ajearing  on  the  application   of 

'dj&  Son   for  a  license  to  con- 

'^1  lin  a  bridge   over   the   road- 

I  BIdg.  and  Edwards  Bldg. 


Ohio. 

•J«'5ids  will  be  received  until  11  a.  m.,  May 
8,  by  Board  of  Mahoning  County  Coiumis- 
sioners,  Youngstowii.  O.,  for  the  necessary 
labor  and  material  for  the  construction  of  ii 
steel  bridge  13C  ft.  long  over  the  Mahoning 
River  on  Bridge  St.  I.  M.  Hogg  is  County 
-Auditor. 

4«Bids  will  be  received  until  May  21,  uy 
Board  of  Adams  County  Commissioners, 
West  Union,  O.,  for  furnishing  material  and 
constructing  a  steel  bridge  90  ft.  in  length 
with  an  18-ft.  roadw.iy.  E.  C.  Zinmierman. 
West  Union,  is  County  Engineer, 

•J«Bids  will  be  received  until  11  a.  ni..  May 
29,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction  of 
a  bridge  over  Xine  Mile  Creek  on  the  Lake 
Shore  Boulevard  in  Bratenabl  Village  and 
Township,  Cuyahoga  County,  (X  J.  F.  Gold- 
enbogen  is  Clerk  of  the  Board. 

®The  contract  for  the  construction  of  a 
new  steel  super.structure  on  the  old  substruc- 
ture of  the  Zoar  Station  bridge  in  Fairfield 
Township,  Tuscarawas  County,  O.,  has  been 
awarded  by  the  County  Conunissioners,  Xew 
Philadelphia,  O.,  to  George  Lane,  Xewark,  O., 
at  $1,292.    W.  C.  Shot  is  County  Auditor. 

®The  contract  for  the  construction  of  a 
concrete  arch  bridge  at  Lake  Shore  Boule- 
vard. Cleveland.  O.,  has  been  awarded  by  the 
Board  of  Cuyahoga  County  Commissioners, 
Cleveland,  O.,  to  Colbrum  Bros.,  West  Park, 
O.,  at  $4,380.  J.  F.  Goldenbogcn  is  County 
Clerk. 

®The  Board  of  Park  Commissioners, 
Youngstown,  O.,  has  awarded  the  contract  for 
the  construction  of  four  concrete  bridges  in 
Lincoln  Park  to  W,  F.  Merrian  at  $5,500,  The 
contract  for  building  a  concrete  dam  was 
awarded  the  same  contractor  at  $1,100. 

©The  Board  of  Cuyahoga  County  Conunis- 
sioners, J.  F.  Goldcnbogen,  Clerk,  Cleveland, 
O.,  has  awarded  the  contract  for  furnishing 
necessary  labor  ami  material  for  the  con- 
struction of  the  foundation  of  tw'o  river  piers 
for  the  proposed  Detroit-Superior  bridge,  to 
O'Rourke  Construction  Co.,  Xew  York  City, 
at  $276,000.     Bids  were  opened  April  27. 

®George  K.  Cetone,  Dayton,  O.,  has  been 
awarded  the  contract  for  the  repairing  of  the 
Herman  Ave.  bridge,  at  his  bid  of  $2,300. 
The  work  will  include  replacing  bottom  cords 
of  the  structure  and  straightening  railings  and 
walks  and   additional  concrete  work. 

Citizens  of  Dayton,  O.,  recently  held  a  mass 
meeting  to  discuss  the  proposed  change  of 
plans  for  the  contemolated  bridge  over  the 
Mad  River  at  Keowee  St.  crossing  from  a 
steel  girder  to  a  concrete  structure.  G.  C. 
Cummins  is  City  Engineer. 

Oklahoma. 

•I«Bids  are  being  received,  it  is  reported,  by 
Atoka  County,  Atoka,  Okla.,  for  the  con- 
struction of  a  number  of  bridges.  R.  W. 
Harrison  is  County  Clerk. 

A  movement  is  on  foot  in  v^addo  County  to 
construct  a  bridge  over  the  South  Canadian 
River  near  Bridgeport,  Okla.  The  county  has 
pledged  $4,000,  Bridgeport  $1,000,  and  the 
Automobile  Association  $2,000  towards  the 
necessary  expense.  It  is  expected  that  Blaine 
County  Commissioners  will  take  interest  in 
the   project. 

Oregon. 

®The  Multnomah  County  Court,  Portland, 
Ore,,  has  awarded  the  contract  for  furnishing 
the  steel  for  the  proposed  bridge  over  the 
Sandy  River  at  Troutdale,  to  the  Northwest 
Steel  Co.  The  contract  for  erecting  the  struc- 
ture was  let  to  the  Oregon  Bridge  &  Con- 
struction Co. 

Preliminary  surveys  are  to  be  started  at 
once  by  Ralph  Modjeska.  Consulting  Engi- 
neer, of  Chicago,  111.,  for  the  construction  of 
the  proposed  bridge  over  the  Columbia  River 
between  Portland.  Ore.,  and  Vancouver, 
Wash.  The  cost  of  the  structure  is  estimated 
at  $2,000,000. 


Pennsylvania. 

^Bids  will  be  received  until  noon,  May  17, 
b\  Samuel  Rea,  President  of  the  New  York 
Connecting  Railroad,  Pa.  R.  R.  Station,  New 
York  City,  for  the  construction  of  founda- 
tions and  concrete  masonry  of  the  Eastern 
liaduct.  about  3,.500  ft.  long,  extending  from 
Lawrence  St.  to  Slender  St.,  Long  Island 
City.  Plans  and  specifications  are  on  file  with 
Gustav  Lindenthal,  Consulting  Engineer,  45 
Cedar  St.,  New  York  City. 

^•Bids  will  be  received  until  noon,  May  15, 
by  J.  II.  MofHtt.  county  controller.  Washing- 
ton, Pa.,  for  the  construction  of  two  concrete 
bridges. 

Citizens  of  Hyde  Park,  Pa.,  are  taking 
steps  to  secure  the  construction  of  a  bridge 
over  the  Kiskiminctas  River  at  that  place.  A 
company  will  probably  be  organized  to  take 
charge  of  the  work.  The  cost  of  the  improve- 
ment is  estimated  at  about  $25,000. 

The  County  Conunissioners  and  the  Trac- 
tion Co.,  Wilkesbarre,  Pa.,  are  considering 
the  reconstruction  of  the  Market  St.  bridge. 
The  scheme  contemplates  a  reinforced  con- 
crete arch  bridge  about  850  ft.  long  and  85 
ft.  wide  crossing  the  river  with  seven  spans 
of  about  100  ft.  clear  width  each  and  provid- 
ing for  a  65-ft.  roadway  and  two  10-ft.  side- 
walks, the  roadway  being  divided  in  a  right 
and  left  driveway  with  the  electric  car  tracks 
in  the  middle.  Albert  Lucius,  New  York 
City,  is  Consulting  Engineer.  B.  H.  Finch  is 
City  Engineer. 

The  Council  of  Ashley,  Pa.,  at  a  recent 
meeting  with  representatives  of  the  Traction 
Co.  and  the  Jersey  Central  R.  R.,  decided  to 
accept  the  plans  for  the  construction  of  a  new 
bridge  over  the  planes  on  the  Main  St.  J.  J. 
Yates.  New  York  City.  N.  Y.,  is  Bridge  En- 
gineer of  the  Central  Railroad  of  New  Jer- 
sey. 

South  Dakota. 

.•\  petition  is  bein.g  circulated  in  Meade 
County,  of  which  Sturgis,  S.  Dak.,  is  county 
seat,  asking  for  the  construction  of  a  bridge 
over  Elk  Creek  on  the  Wasta  road  south  of 
White  Owl. 

Texas. 

^Bids  will  be  receive<l  until  11  a.  m..  May 
9,  by  George  L.  Fearn,  County  Auditor,  Dal- 
las, Texas,  for  furnishing  Dallas  County  with 
12  steel  bridges,  two  30-ft.,  six  40-ft.,  two  50- 
ft.  and  two  60-ft.  spans,  each  16-ft.  roadway 
and  10-ton  capacity ;  one  40-ft.  span  for  im- 
mediate delivery,  others  in  from  three  to  four 
months.  Plans  and  specifications  on  file  in 
office  of  County  Engineer. 

®The  contract  for  the  construction  of  eight 
small  bridges  in  McLennan  County  were  let 
.April  30,  at  Waco,  Texas,  to  Austin  Bros., 
Dallas,  at  $5,740.  The  same  firm  was  also 
awarded  the  contract  for  the  repair  of  a 
bridge  over  the  Bosque  River  on  the  Waco, 
Bosqueville  &  China  Springs  road  at  $8,896. 

Virginia. 

•J"Bids  will  be  received  until  noon.  May  11, 
by  Circuit  Court,  Grayson  County,  Independ- 
ence, Va:,  for  the  construction  of  a  160-ft. 
steel  bridge  over  Elk  Creek  15  miles  from 
Fries  on  N.  &  W.  Ry.  The  structure  will 
have  a  wooden  floor  and  concrete  substruc- 
ture. Proximity  of  stone,  gravel  and  sand  at 
site.  Plans  and  specifications  may  be  seen  at 
the  office  of  the  Clerk  of  Court,  or  may  be 
obtained  of  Childrey,  Sunday  Co.,  Richmond, 
Va.  P.  St.  J.  Wilson.  Richmond,  Va.,  is  State 
Highway  Commissioner. 

The  Council  Committee  on  Streets,  Rich- 
mond, Va..  has  taken  up  for  consideration  the 
construction  of  a  new  steel  and  concrete 
bridge  over  the  James  River  to  replace  the 
old  Free  bridge.  It  is  estimated  that  the  new 
structure  will  necessitate  an  expenditure  of 
approximately  $3-50,000. 

Washington. 

®The  Washington  Engineering  Co.,  Ta- 
coma.  Wash.,  has  been  awarded  the  contract 
for  the  construction  of  the  superstructure  and 
approach    to    the    Lewis    River    bridge    near 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  coptract  let  recently. 
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Woodland.  Wash.,  at  $37,500.  W.  J.  Roberts, 
Olympia.  Wash.,  is  State  Highway  Commi.s- 
sioner. 

®The  contract  for  the  construction  of  the 
superstrncture  of  the  Skagit  River  bridge 
near  Mt.  Vernon,  Wash.,  has  been  awarded  to 
Gerrick  &  Gerrick  Co..  Seattle,  Wash.,  at  $3-},- 
673.  W.  J.  Roberts,  Olympia.  Wash.,  is  State 
Highway  Commissioner. 

It  is  believed  that  the  Northern  Pacitic  Ry. 
Co.  will  ask  bids  shorth-  for  the  construction 
of  a  bascule  type  of  bridge  over  the  govern- 
ment canal  at  12th  St..  N.  W.  Seattle,  V\  ash., 
and  also  for  reconstructing  the  existing  tracks 
between  Ballard  and  Fremont.  A.  R.  Cook. 
Tacoma.  Wash.,  is  Assistant  Engineer. 
West  Virginia. 

®The   contract    for   the   construction   of   the 


nuw  reinforced  concrete  arch  bridge  over 
Berklcv  Creek  at  Grafton,  W.  Va.,  has  been 
awarded  to  Boyer,  Patterson  &  Morris,  Phila- 
delphia. Pa.,  at  $3,000.  The  structure  will 
have  a  30-ft.  span.  22-ft.  roadway.  22-ft.  clear- 
ance, 28-ft.  wing  walls.  Other  bids  received 
were  as  follows :  Nelson-Merydeth  Co., 
Chambersburg,  Pa.,  $3,977;  Hall  &  Sugar. 
Grafton,  W.  Va..  $3,500;  W.  C.  Gates.  Flem- 
iiigton.  W.  Va..  $2.P90 ;  Farris  Bridge  Co.. 
Pittsburgh,  Pa.,  $5,295.  Findlay  Barber  is  City 
Engineer. 

Wisconsin. 

^Bids  will  be  received  until  noon.  May  9, 
bv  C.  J.  Morisset.  Commissioner  of  High- 
w-ays.  Superior,  Wis.,  for  the  construction  of 
a  wooden  bridge  on  Blue  road  between  Sec- 
tions 13  and  14,  48-10;  also  for  putting  a  42- 


in.  culvert  on   same  road  betweer  m;., 
and  2,  48-10.  r"*" 

It  is   reported  that  engineers  di' 
go.   Milwaukee   &    St.    Paul   R.  R 
mitted    plans    to    the    City   Enginl  „, 
Crosse.   George  Bradish,  for  the  [i^^l 
of    the   proposed   viaduct   over  tlijtratL 
Rose  St.  1 

The  town  of  Flambeau,  Rusk  C^-    ■ 
recently  voted   in  favor  of  issuin 
the   construction    of   a    steel   brid: 
river  about  three-quarters  of  a  n, 
of  the  city  limits  of  Ladysmith. 
the   structure   is   estimated  at  $2n 

It  is  said  that  Oneida  Countv  i 
ers.  Rhinelander,  Wis.,  plan  to  In 
over  the  lake  on  the  Hazelln; 
Minocqua.  The  cost  of  the  strii> 
mated  at  $4,000. 


IRRIGATION,  DRAINAGE.  LEVEES  AND  CAN^L 


Arizona. 

The  Water  Users'  Association.  Phcenix. 
Ariz.,  will  soon  ask  for  bids  on  the  reinforced 
concrete  work  for  the  Arizona  cross  cut  irri- 
gation canal.  This  will  consist  of  gates, 
bridges,  intakes,  etc.,  and  will  aggregate  about 
8,000  cu.  yds. 

Colorado. 

Engineers  are  now  in  the  field  and  it  is  be- 
lieved that  contracts  will  be  let  this  month  for 
the  completion  of  the  Nile  irrigation  project 
near  Fort  Morgan.  This  project  proposes  the 
irrigation  of  27.000  acres  of  land  in  the  vi- 
cinirv  of  Wiggins,  and  the  work  will  call  for 
an  expenditure  of  $650,000.  Frank  W.  Frue- 
aufT,  405  17th  St.,  Denver,  Colo.,  is  interested. 

Illinois. 

•J»Bids  will  be  received  until  noon.  May  31. 
by  I.  T.  Rvan.  clerk,  of  the  Sanitary  District  of 
Chicago.  1500.  7li  West  Monroe  St.,  Chicago, 
111.,  for  the  excavation  and  collateral  work  on 
Contract  Section  5  of  the  Calumet  Sag  Chan- 
nel of  the  Sanitarv  District  of  Chicago  in  the 
township  of  Palos.  Cook  county.  111.  Among 
the  approximate  quantities  included  in  the 
work  are  1.07O.UO0  cu.  yds.  of  excavation  of 
glacial  drift.  141.000  cu.  yds.  of  solid  rock  ex- 
cavation ;  also  the  erection  of  two  bridges. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

^.Bids  will  be  received  until  10  a.  m..  May 
18,    bv    Commissioners    of    Shabbona    Special 
Drainage   District   of   Henry    County,   for   the 
construction   of  a  main  ditch   and  main   ditch 
outlet,  and  the  laying  of  two  lateral  tile  drains 
in   said   drainage   district,   the  construction   of 
the   main    ditch    and   outlet    requiring   the    re- 
moval of  approximately  60.000  cu.  yds.  of  ma- 
terial.     And    the    construction    of    the    lateral 
tile    drains    requiring    the    laying    of    approxi- 
mately 4.700  ft.  of  10-in,  drain  tile;  10.967  ft. 
of   12-in.   drain   tile;   4.863   ft.   of   15-in.   drain 
tile  and   1.000   ft.   of  20-in.   drain  tile.     Plans 
and  specifications   for  the  work   may  be  seen 
at    the    residence    of    either    of    the    Commis- 
sioners,  or    at    the   office    of   the    engineer   or 
attorney.      The    Village    of    Atkinson,   on    the 
Rock    Island    R.    R..    is    the    nearest    railroad 
point    for   the   inspection    of    the    work.      The 
place  of   letting  is  but  a  short   distance  from 
said  village.     Joseph  Gilbraith.  R.  F.  D.,  An- 
nawan.    111.;   John   Doubler.   R.    F.   D.   No.   2. 
Atkinson,    III.    and    Cornelius    Dwyer.    R.    F. 
D.,   Annawan,   111.,  are   Commissioners  of  the 
Shabbona  Special  Drainage  District  in  Henry 
County   and   State   of   Illinois.      C.    C.   Martin 
is   Engineer,   Geneseo,   111.;    Harry   E,   Brown 
is  Attorney,  Geneseo,  III. 

Bids  will  probably  be  asked  about  May  15 
for  the  construction  of  a  drainage  system  for 
drainage  district  No.  2  of  Ross  township,  Ver- 
million county.  The  system  will  include  a  6 
ft.  open  floating  dredge  ditch,  containing  30,000 
cu.  yds.  .■md  13.000  ft.  of  18  in.  to  27  in.  tile. 
John  F.  Fisher,  Danville,  HI.,  is  the  engineer. 


Indiana. 

4-Bids  will  be  received,  it  is  said,  until  lO 
a.  m.,  May  10,  by  Ira  Xewlin,  Trustee  of 
Pemi  township,  Bloomingdale,  Ind.,  for  re- 
pairing Big  Pond  Ditch  in  Penn  ancl  Reserve 
townships. 

•{•Bids  will-be  received,  it  is  said,  until  May 
11,  by  R.  W.  Guenther,  County  Surveyor,  Ft. 
Wayne,  Ind.,  for  the  construction  of  the 
Stolte  ditch  in  Washington  township. 

®Bids  were  opened  April  27  by  Thomas  J. 
Wilson,  construction  commissioner,  \'alparai- 
so,  Ind.,  for  the  construction  of  the  Kellar 
ditch  in  Porter  and  La  Porte  counties,  con- 
tracts being  let  as  follow'S :  William  Brown, 
Hebron,  Ind.,  119.958  cu.  yds.  floating  dredge 
work  at  9%  cts. ;  Wm.  J.  Cole.  Arg\le,  Mich., 
2!'.93()  cu.  yds.  drag  line  work  at  14  cts.  per 
cu.  yd. 

Iowa. 

•{•Bids  will  be  received  until  1  -.o')  p.  m.. 
May  10,  by  J.  L.  Hanrahan.  County  Auditor. 
Fort  Dodge,  la.,  for  the  construction  of  Drain 
151.  The  work  will  be  all  tile  and  is  esti- 
mated to  cost  $41,000.  C.  A.  Snook,  Fort 
Dodge.  la.,  is  Constructing  Engineer. 

Matter  of  constructing  a  drainage  system  in 
the  Wilson  district  in  Harrison  county  will 
come  before  the  joint  boards  of  supervisors  of 
Harrison  and  Pottawattamie  counties  on  May 
15.  when  an  order  will  probably  be  made  to 
advertise  for  bids.  This  work  is  near  Mis- 
souri Valley  and  consists  of  five  miles  of  open 
ditch  with  10  ft.  bottom  width,  average  cut  7 
ft.  This  can  be  cut  with  a  small  dipper  dredge. 
In  connection  with  the  main  ditch  there  are 
three  miles  of  tile  lateral  drams  ranging  in 
size  from  10  to  -30  inches.  Seth  Dean,  Glen- 
wood,  la.,  is  engineer. 

Bids  will  probably  be  asked  about  July  15 
for  drainage  work  in  Nlishnabotna  drainage 
district  No.  2  of  Mills  county.  la.,  for  which 
Seth  Dean,  Glenwood,  la.,  is  engineer.  This 
work  is  near  the  town  of  Henderson  and  con- 
sists of  six  miles  of  river  work,  bottom  width 
2!  ft.  and  average  cut  12  ft. ;  this  will  be 
floating  dredge  work.  The  plans  also  call  for 
2%  miles  of  lateral  ditch  for  Farm  Creek. 
This  ditch  will  be  10  ft.  bottom  width  and  12 
ft.  average  cut,  and  is  suitable  lor  a  small 
floating  dredge.  There  are  also  tv,o  miles  of 
open  prairie  ditch,  0  ft.  bottom  width  and  4  ft. 
cut.  suitable  for  a  small  drag  line. 

Owing  to  legal  troubles  bids  on  the  pro- 
posed drainage  work  in  Plum  Creek  distn-t  of 
Fremont  county  will  not  be  ready  for  bids  he- 
fore  July  1.  This  work  is  near  the  town  of 
Thurman  and  consists  of  eight  miles  of  prairie 
ditch  work  with  30  ft.  bottom  width  and  about 
5  ft.  average  cut.  Levees  are  required  on  both 
sides  of  the  channel  for  about  two  miles.  This 
ditch  can  be  cut  with  a  dra.g  line.  Owing  to 
delays  and  legal  troubles  work  on  the  East 
Nishnabotna  River  district  will  not  be  readv 
for  bids  before  Aug.  1.  This  ditch  extends 
from  the  east  line  of  Fremont  county  to  Riv- 


erton.  a  distance  of  about  twelve  -'. 
ditch  will  be  20  ft.  bottom  width  : 
ft.    average   cut.     This   will  be  si:, 
for  a  floating  dredge.     Seth  Deai  , 
la.,  is  engineer. 

Michigan. 
^Bids    will    be    received   until 
County  Drain   Commissioners  cjf 
Lenawee     Counties     at     the    Co. 
Adrian,  Mich.,  for  the  constructittj 
Branch   of  the   Macon  Drain.    TJ 
eludes   9.4   miles   of  drain,  remov; 
placing  9   highway  bridges  and  rifw\ 
of    abutments    and    construction  ■  o: 
bridge  complete. 

^The    Drain    Commissioners   i  S„ia 
Midland  and  Gratiot  counties  on  ly/'i 
sell  at  public  auction  the  work  of  w 
the  Weeks   drain.    18%   miles  in  \p 
lower  1.2  miles  will  have  bottom  dii 
ft.,  3.57  miles  will  have  bottom  lili  .(( 
ft..  2.12  miles  18  ft..  3.15  miles  16  T  : 
ft..  2.1  miles  10  ft,  1.8  miles  6  hM\^4 
mainder  will  have  bottom  width  c^  f 
lower  12.15  miles  will  be  dredge  «k   \M 
50  per  cent  of  this  drain  follows  iol-iW 
nel.     The  cuts  from  hubs  placed  mf  'al 
vary  from  3  ft.  to  7  ft.     Profile  clu   aj 
be    seen    at    Ithaca,    Saginaw  or  idl-ii 
prospective   contractors   will   be  ita;  <h< 
showing  cuts.     E.  W.  Redman,  lla  )M 
is  drain  commissioner  of  Gratiot   n 
®E.    W.    Redman,    drain    coniiM 
Gratiot    county.    Ithaci,    Mich..  1 
contracts  for  work  on  drain  X"  . 
lows:     Sec.  1,  cleaning  out  404.4  li 
Tryon.  at  $1.22  per  rod.     Sec.  2,  w  '■' 
rods,  let  to  Jos.   Ray  for  75  cts.    '<' 
includes   building  one   head  wall 
tile  and  two  catch  basins,  besides 
tion,  laying  and  filling  in.     The  ' 
the  tile  w-as  let  to  the  Americar.  i' 
Co.   branch   at  Jackson,  Mich.,  fiil- 
sewer  pipe,  exclusive  of  specials,  w   ■ 
tile  was  let  as  a  separate  contract. 

Minnesota. 

+Bids  will  be  received  until  '  " 
11,     by     A.     G.     Lundgren.    Coiir 
Warren.  Minn.,  for  the  constnici 
cia!    ditch    No.    27,    including   a;  "■ 
155,000  cu.  yds.  of  material  .'.nd    "' 
cost  about  $15,600. 

Nebraska. 

®Kilpatrick  Bros.  &  Collins.  B<.  ic'  •' 
have  been  awarded  the  contract  a  tl  ; 
the  construction  of  dam  No.  1  f""^,' 
Platte   irrigation  project  of  the  ]^- 
mation  Service.     The  work  call*  f>' 
vds.  of  excavation  and  92,000  cu,  •     , 
bankment.     The   itemized  bid.<  re^f 
10  were  given  in  our  .\pril  17  i^*"' 

North  Carolina. 

®Bids  were  opened  April  30  by    ^'■■' 
commissioners  of  Muddy  Creek  DM- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Jtruction  of  a  drainage  canal, 
ng  awarded  to  the  Eastern 
ireensboro.  X.  C.  at  8  and  ;> 
The  work  inchides  ■240.200  cu. 
cavation  with  floating  dredge 
bridges.  J.  L.  Becton.  Wil- 
s  the  engineer. 

Tenn..  and  Vicinity. 

iR    CORRESPOXDEXCE.) 

received  hv  Major  Clarke  S. 
.30  for  closing  21  breaks  in 
rd's  Point.  Mo.,  was  made  by 
&•  Brother,  of  Memphis,  and 
jer  cii.  vd..  with  the  provision 
,ould  be  completed   within   a 

instead  of  June  1.  as  was 
advertisement.  Considerable 
iressed  at  only  one  bid  being 

contractors  stated  as  their 
bidding  that  they  could  not 
on  account  of  the  flood  stage 
ers  said  the  yardage  was  not 
tid  it  was  too  great  an  uncer- 
5uch  a  proposition,  while  still 
i  that  the  time  limit  of  Jitne 
In  the  meantime.  Major 
in  a  peculiar  predicament  by 
:ed.    It  was  specified  that  the 

to  be  done  by  June  I :  Mar- 
's that  he  will  finish  the  work 
hie  time.  Major  Smith  real- 
;  an  exceptionally  cheapi  price 
f  the  contract  and  would  no 
to  the  advantage  of  the  Gov- 
the  time  limit  of  June  1  was 
lie  accept  the  onh-  bid  re- 
;    provision    modified?     And 

reasonable  time?  However, 
river  itself  is  going  to  decide 
at  this  writing,  water  is  rush- 
breaks  to  be  closed  and  the 
the  contract  is   2   or   .3   feet 

work  can  possibly  be  started 
ie  latter  part  of  May.  .And 
oes  recede  sufliciently  to  per- 
.  Martin  Jennings  is  wonder- 
e  a  contract  or  not. 

was  in  >[emphis  last  week, 
the  letting  of  Major  Smith, 
idn't  want  any  o*   the  work 

anted  to  know  who  the  suc- 

He  seemed   to   think   that 

work  would  he  offered  later 

sk  tying  one's  outfit  up  on 
'  ich  was  not  very  desirable. 
;  he  boys.  Harry  kept  hands 

finished  a  piece  of  railroad 
upi  and  will  be  ready  for 
I  at  comes   along   w-ithin   the 

I  ^mpanies  were  trying  to  lo- 
1  llinery  last  week,  said  to  be 
1  ailroad  camp  at  Deinocrat, 
e  illness  df  his  relatives  in 
w  was  the  message  to  be  de- 
i>ie  who  knows  the  where- 
Nl  llinerv-  will  confer  a  favor 
^e  by  advising  Charlie  Mil- 
itn  Wheeled  Scraper  Co.,  at 

?Clavey  were  about  the  city 
iu  hands  with   the  boys   who 
ff,  the  letting  held  by  Major 
le.IcClavey  brothers  are  idle 
h'   separate  outfits  being  laid 
th  flood  waters,  but  the  boys 
iit    complaint  is   heard   from 
'>,  edict  a  big  amount  of  new 
n  it\  are  happy  in  the  pros- 
come  at  a  later  date, 
ting  senator  from  Mis- 
■cceeded    in    getting    an 
■  ■  from  Congress  of  $G.- 
:    levee  work.     With  the 
rney  available  at  once,  and 
aj  amounts  to  about  $.5,000.- 
■0 
i:t« 


row  up  the  levee  embank- 
and  all  in  town  last  week 
'ad  smile  which  has  not 
years  past.  Lerov  Percv 
;ances  that  his  bill  will  go 
Itch,  but  in  the  meantime 


he  IS  leavmg  nothinj  undone  which  might 
tend  to  forward  the  best  interests  of  his  new- 
measure. 

Jack  Rison,  the  popular  young  Illinois  Cen- 
tral roadmaster  lately  stationed  at  Tutwilder, 
^liss.,  has  been  given  a  good  promotion  bv 
his  road  and  is  now  in  charge  of  the  big  New- 
Orleans  division.  This  makes  Jack  one  of  the 
youngest  oflScials  on  the  system  and  at  the 
same  time  he  comes  into  one  of  the  most  im- 
portant divisions.  Jack  is  well  liked  by  all 
the  contractors  in  this  section,  who  remember 
him  as  the  clean-cut  young  man  who  was  the 
chief  clerk  to  the  late  master  railroad  super- 
intendent, old  Bill  King  of  the  V.  &  M.  Y. 
Under  Bill  King's  astute  training.  Jack  devel- 
oped into  a  prodigy  an<l  the  result  of  his  train- 
ing is  seen  in  his  rapid  success. 

Major  Clarke  S.  Smith  is  a  busy  man  these 
days.  The  Major  is  in  charge  of  the  rescue 
work  in  the  flood  districts  and  directs  the  fleet 
of  government  boats  where  needed.  In  addi- 
tion, he  is  keeping  a  close  watch  on  the  high 
water  and  reporting  to  President  Taft  the  sit- 
u,ation  each  day.  He  must  not  only  look  after 
his  own  district,  but  being  the  senior  United 
States  officer  on  the  river,  he  has  n  supervi- 
sion over  all  the  districts  and  as  a  result  has 
his  hands  full  of  many  details  which  ordi- 
narily are  looked  after  by  others.  In  his  pri- 
vate steamer,  the  Tital,  the  Major  goes  up 
and  down  the  river  on  inspection  tours  and 
reports  conditions  as  found,  suggesting  to 
Col.  Bixby,  Cliief  of  Engineers,  such  remedies 
as  he  may  deem  necessary  for  the  immediate 
protection  of  property  and  lands  and  live  stock. 

It  is  proposed  by  some  of  the  leading  con- 
struction firms  in  this  section  to  call  a  meeting 
of  levee  contractors  at  an  early  date  and  take 
action  on  the  eight-hour  law  which  the  Gov- 
ernment engineers  have  been  enforcing  so 
strictly  of  late.  It  is  pointed  out  by  those  who 
build  many  million  yards  of  levee  each  year 
that,  with  the  present  need  for  iminediate  re- 
pairs to  breaks  which  have  occurred  during 
the  flood,  it  would  be  a  good  time  to  get  Con- 
gress to  repeal  a  law-  which  at  best  can  do  no 
good,  and  which  in  the  present  instance  could 
only  work  a  hardship  on  the  best  interests  of 
all  in  the  ^lississippi  Valley.  It  will  be  re- 
membered that  Contractor  Garbish  of  Louis- 
iana, when  indicted  under  the  eight-hour  law- 
some  years  ago.  won  his  case  in  the  low-er 
courts,  it  being  held  that  levee  building  was  at 
all  times  emergency  work.  On  an  appeal  to 
the  Supreme  Court  of  the  United  States,  it 
was  held  that  levee  work  was  not  truly  emer- 
gency work  and  that  the  eight-hour  law-  should 
hold.  Under  this  ruling,  many  think  that  the 
present  breaks  cannot  be  considered  as  emer- 
gency contracts  and  only  the  actual  struggle  to 
keep  the  embankments  from  breaking  could  be 
so  construed.  If  the  levees  are  to  be  repaired 
in  time  for  the  1913  flood,  a  hurculean  eflfori 
will  be  necessary:  in  fact,  many  think  that 
conditions  will  be  far  froin  satisfactory  this 
time  next  year,  on  account  of  the  number  of 
breaks  and  the  damaged  condition  of  the 
dikes.  All  hope  seems  to  be  abandoned  for 
closing  breaks  in  time  to  withstand  the  June 
rise.  It  is  pointed  out  that  the  June  rise  is 
now  upon  us.  Therefore,  these  being  the 
facts,  the  contractors  want  their  representa- 
tives in  Congress  to  work  for  a  repeal  of  the 
eight-hour  law  as  being  applicable  to  levee 
work,  and  they  all  think  that  the  time  is  now- 
ripe  for  action.  It  is  believed  that  the  mem- 
bers of  the  Mississippi  River  Commission  are 
not  in  sympathy  with  the  law-  as  it  stands, 
and  it.  is  thought  that  the  members  of  this 
body  can  be  persuaded  to  recommend  a  repeal. 
Some  of  the  contractors  have  already  written 
certain  members  of  Congress  in  regard  to  the 
subject  and  the  answ-ers  in  all  cases  have  been 
most  encouraging.  It  is  therefore  the  inten- 
tion of  the  levee  boys  to  get  together  a  strong 
committee  and  urge  the  abolishment  of  the 
law  which  has  worked  such  a  hardship  on 
them  for  so  many  years  past  In  speaking  on 
the  subject,  one  levee  builder  said  that  this 
law-  has  caused  the  contractors  on  the  river  to 
maintain  an  outfit  of  ■2-5  per  cent  larger  size 
than  was  necessary  before  the  law  w-as  passed 


and  that  the  Government  has  had  to  pay  ac- 
cordingly for  the  extra  force. 

T.  C.  Ow-en,  Slipervisor  of  Bridges,  Shelby 
County,  has  requested  bids  on  repairing  the 
damage  caused  the  county  bridges  during  the 
recent  flood  waters.  He  w-ill  recommend  new- 
steel  bridges  where  the  old  ones  have  given 
w-ay  and  are  not  worthy  of  repair :  in  other 
cases  the  old  structures  will  be  fixed  up  to 
withstand  the  traffic  which  will  pass  over  them. 

J.  ,\.  Cordeal.  chief  Southern  representative 
of  the  Western  Wheeled  Scraper  Co.,  was  in 
Memphis  last  week  in  the  interest  of  his  firm. 
Joe  realizes  the  fact  that  the  boys  in  the 
Southern  territory  will  have  a  world  of  work 
this  season  and  want?  to  be  the  first  to  sell 
them  the  extra  equipment  which  they  will  to  a 
certainty  require.  Joe  is  well  liked  and  is  there 
with  the  goods  at  all  times.  He  sells  the  goods 
whenever  goods  can  be  sold. 

L.  W.  Johnston,  the  Chicago  street  builder 
who  has  secured  several  nice  jobs  in  Memphis, 
states  that  he  is  now-  making  some  good  prog- 
ress on  Iowa  Ave.  whicl".  is  to  be  paved  with 
brick.  Mr.  Johnston  has,  like  all  the  other 
street  pavers,  been  up  against  ;in  extremely 
hard  winter  and,  coupled  with  that  fact,  he 
had  a  nasty  proposition  in  Iowa  .-^ve.  but  with 
that  grit  which  has  characterized  all  his  work, 
he  has  gone  ahead  and  conquered ;  as  a  result 
he  has  gained  the  good  w-ill  of  the  Citv  Com- 
itiissioners. 

From  present  indications.  Major  Clarke 
Smith  w-ill  have  a  new  problem  on  his  hands — 
that  of  directing  the  dredging  of  the  Memphis 
harbor.  On  account  of  the  breaks  in  the  St. 
Francis  levee  at  St.  Clair  and  Wilson,  over 
2.000  square  miles  have  been  flooded  and  the 
water  thus  taken  from  the  main  river  has  not 
passed  Memphis,  and  as  a  result  the  current 
has  not  been  sufficient  in  front  of  the  citv  to 
take  aw-ay  the  silt  which  would  naturally"  ac- 
ciimulate  in  time  of  extreme  high  water,  the 
width  of  the  flooded  district  being  responsible 
for  the  diminution  of  current.  If,  when  the  vast 
stream,  which  is  now  about  40  miles  wide  in 
some  places,  does  not  scour  out  sufliciently  on 
coming  into  its  banks  again,  dredging  w-ill 
have  to  be  resotred  to,  and  Major  Smitli  will 
have  to  make  a  survey  and  take  soundings  of 
the  bed.  The  work  will  be  carried  on  under 
his  personal  supervision. 

Tom  Garvin  states  that  he  w-ill  begin  work 
at  once  on  his  Helena.  .Ark.,  sewer  contract, 
which  w-as  secured  recently — and  at  a  good 
price,  too.  Tom  says  Memphis  contractors  are 
always  in  demand,  and  that  he  expects  to  se- 
cure many  more  similar  contracts  while  w-ork- 
ing  in  Helena. 

President  Killough.  of  the  Interstale  Levee 
.Association,  announces  that  this  association 
will  immediately  open  up  offices  here  in  the 
Business  Men's  "Club.  This  new  levee  organi- 
zation is  the  outcoine  of  a  trip  to  Washington 
by  several  prominent  men  connected  w-ith 
drainage  and  levee  boards,  and  will  do  much 
to  help  the  country  which  is  now-  inundated 
ow-ing  to  the  numerous  breaks  in  the  chain  of 
levees.  Officers  of  this  orp-anization  are  as 
follow-s:  President,  O.  H.  Killough;  Secre- 
tary, H.  A.  Morrison:  Treasurer.  Tames  F. 
Hunter:  State  Vice-Presidents.  D.  H.  White, 
Tennessee:  Hugh  Tomlinson,  Arkansas:  Wil- 
liam Wihns,  Illinois:  H.  C.  Shults,  Missouri: 
Lee  Richardson,  Mississippi :  H.  Godschaux, 
Louisiana,  and  Frank  Anderson,  connected 
with  the  Frisco  Railroad.  A  branch  of  the 
Interstate  Levee  .Association  will  also  be  main- 
tained in  Washington,  to  arrange  for  levee 
appropriations,  etc. 

Madison  County,  Tennessee,  is  preparing 
for  an  extensive  campaign  in  the  improve- 
ment of  roads.  The  County  Court  on  May  1 
passed  a  tax  bill  providing  for  a  tax  of'  1-5 
cts.  per  hundred  during  1912  and  1913,  to  be 
used  in  the  construction  and  maintenance  of 
oil  and  gravel  roads.  This  follows  an  inspec- 
tion of  a  committee  from  Jackson,  Tenn.. 
w-hich  visited  several  cities  in  the  interest  of 
good  roads.  This  committee  said  that  the 
gravel-and-oil  roads  of  Fulton  Countv,  Geor- 
gia, were  the  finest  ever  seen.  This  tax,  which 
will  provide  something  over  $.30,000  to  be  used. 


^  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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is  the  outcome  of  a  long  light  by  those  inter- 
ested in  making  Madison  Count}-  roads  the 
finest  in  existence.     Work  will  start  at  once. 

JIayor  Crump  of  Memphis  and  W.  .\.  Percy 
left  recently  for  St.  Louis,  where  they  will 
meet  members  of  the  Mississippi  River  Com- 
mission for  a  conference.  Mayor  Crump  says 
that  though  a  hard  fight  will  be  necessary,  he 
is  confident  that  they  will  win  their  point, 
which  is  the  appropriation  by  the  Government 
of  sufficient  funds  to  enable  Memphis  to  pre- 
vent any  further  floods  through  the  backing 
up  of  high  water  through  Bayou  Gayosa. 
Mayor  Crump  says  that  as  the  raising  of 
levees  in  .Arkansas  throw  the  water  onto 
Memphis,  it  is  only  fair  that  the  Government 
should  help  ^Memphis  out.  Senator  Percy  of 
Mississippi  and  Senator  Lea  of  Tennessee  will 
gc  before  the  House  of  Representatives  and 
speak  in  favor  of  the  appropriation. 

Texas. 

The  La  Pryor  Irrigation  Co.,  the  charterin.g 
of    which    was    mentioned    in    our    March    27 


issue,  is  reported  to  be  completing  preliminary 
details  preparatory  to  beginning  work  on  its 
proposed  irrigation  project  at  La  Pryor.  This 
company  proposes  to  construct  a  dam  across 
the  Xueces  River  at  a  point  near  La  Pryor 
which  will  develop  a  storage  basin  of  suffi- 
cient capacitv  to  thoroughlv  irrigate  at  least 
i 0.000  acres.  F.  R.  Young'  and  A.  R.  Helz- 
sclniker,  San  Antonio,  and  James  W.  Grant, 
La  Pryor,  are  interested. 

The  Artesian  Gardens  Water  Co.  of  San 
Antonio,  Tex.,  has  been  chartered  with  a  cap- 
ital stock  of  $L450  and  proposes  to  supply 
water  for  irrigation  purposes  and  build  canals. 
The  incorporators  are  H.  D.  Manton,  C.  H. 
Jyckson  and  E.  F.  Walker  of  San  Antonio. 

Utah. 

The  Ogden  River  Reservoir  Co.  has  been 
incorporated  with  a  capital  stock  of  $100,000 
and  proposes  to  build  dams  and  reservoirs  for 
irrigation  purposes  in  the  South  Fork  dis- 
trict. William  Glasmann,  Ogden,  L'tah,  is  in- 
terested. 
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The  recently  formed  Brevir  ■  n 
district,  according  to  advices Tm  n!3 
Wash.,  has  authorized  an  issue™'  '™ 
bonds  for  supplying  water  t( 
flat. 

Wisconsin. 

The    joint    finance    committdof  tk. 

foriki 
Poraj 


Legislature  has  drafted  two  b 
provement  of  the  levee  svstem  r™ 
vicmity.     One  of  these  bills  w  car,^ 
propriation  of  $20,000  for  immlate  J 
the  levees,  which  is  to  be  donta,- . 
rection   of   the   levee   commissi! 
bill  will  authorize  Gov.  McGob 
a    committee   of   three   persoii'to 
the  situation  in  and  near  Port; , 
mend  a  nermanent  levee  systeiwi 
perpetually     maintained    by    s^ 
levees   are    located   along  the  'is, 
Fo.x   rivers. 


WATER- WORKS 


California. 

^•Bids  will  be  received  until  11  a.  m..  May 
17,  by  Quartermaster,  Fort  Rosecians,  Calif., 
for  the  construction  of  a  G-in.  water  main 
across  naval  reservation  at  Fort  Rosecrans, 
Calif. 

Colorado. 

®The  Peter  O'Brian  Construction  Co..  403 
Nassau  Block,  Denver,  Colo.,  has  been  award- 
ed the  contract  by  the  Town  Council  of  West- 
minister, Colo.,  for  the  installation  of  a  water- 
works system  at  $2.3,496.  The  work  includes 
well,  engine,  reservoir,  ditching  and  piping. 
Bids  were  opened  .\pril  2-5  by  S.  R.  Rigg, 
Town  Clerk. 

The  City  Council  of  Johnstown,  Colo.,  plans 
to  spend  $20,000  for  the  purchase  of  a  res- 
ervoir in  the  mountains  three  miles  away, 
which  will  be  the  basis  of  a  gravity  water 
system. 

The  town  officials  of  Kersey,  Colo.,  has  un- 
der consideration  the  installation  of  a  $15,000 
waterworks  system.  A  deep  well  will  furnish 
the  supply. 

Connecticut. 

^Bids  will  be  received  until  1 :30  p.  m..  May 
11,  by  Board  of  Water  Commissioners,  South- 
ington.  Conn.,  for  laying  approximately  21,000 
ft.  of  r2-in.,  8-in.  and  6-in.  cast  iron  water 
pipe  and  appurtenances.  Samuel  H.  McKenzie 
is    Engineer. 

Illinois. 

•J*Bids  will  be  received  until  7  p.  m..  May 
15,  by  Board  of  Local  Improvements.  St. 
Charles,  III.,  for  the  extensions  of  water  mains, 
including  the  laving  of  about  1,344  ft.  of  4-in., 
8,841  ft.  of  6-in.  pipe.  G.  N.  Lamb,  St.  Charles, 
111.,  is  Engineer.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

•I"Bids  will  be  received  until  1  p.  m.,  May  23 
(readvertisement)  by  the  Village  of  Ashton, 
111.,  for  the  construction  of  approximately  6 
miles  of  4-iu.,  6-in.,  and  8-in.  mains,  an  ele- 
vated tank,  deep  well  and  pumping  machinery. 
Plans  and  specifications  are  on  file  at  the  office 
of  the  Village  Clerk  or  at  the  office  of  the 
Engineers,  .A.etna  Engineering  Bureau  17 
North  La  Salle  St.,  Chicago.  111.  S.  T.  Zeller, 
Jr.,  IS  President  of  the  Village.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

The  City  Council  of  Moline,  111.,  on  April  2!) 
passed  an  ordinance  providing  for  the  27th 
St.  sewer  and  water  main  district.  The  work 
mcludes  2.040  ft.  of  12-in.  sewer  pipe,  2,100 
ft.  of  10-in.  sewer  pipe,  12.000  ft.  of  s'-in 
sewer  pipe,  and  ID  manholes;  1,040  ft.  of  4-in 
cast  iron  water  pipe,  11,800  ft.  of  6-in.  pipe, 
4,500  ft.  of  8-in.  pipe,  25  valves  and  37  hy- 
drants.    Bids  for  this  work  will  be  opened  in 


about  60  days.     Lyie  Payton  is  City  Engineer. 

The  City  Council  of  Mendota,  111.,  has  se- 
cured the  services  of  Ewing,  Stone  &  Co., 
53  W.  Jackson  Blvd.,  Chicago,  for  a  thorough 
investigation  of  conditions  in  the  waterworks 
system. 

The  State  Board  of  Administration,  Spring- 
held.  111.,  has  decided  upon  plans  for  a  water 
system  for  the  State  Hospital  for  the  Insane 
at  Anna,  111.  Water  will  be  impounded  from 
a  spring  five  miles  east  of  Anna  and  will  be 
stored  in  a  reservoir  of  30.000,000  gals,  ca- 
pacity, and  from  there  piped  to  the  hospital. 
The  svstem  will  be  installed  at  an  estimated 
cost  of  $104,305.  The  State  Legislature  ap- 
propriated $137,000  for  this  improvement. 

The  city  officials  of  Warsaw,  111.,  have  de- 
cided to  put  in  a  gravity  filtering  system  with 
a  capacity  of  45,000  gals.,  and  to  cost  about 
$4,000. 

Indiana. 

The  Town  Board  of  Plainfield,  Ind.,  is  con- 
sidering estimates  for  the  installation  of  a 
waterworks   plant' 

Iowa. 

®The  Blackhawk  Construction  Co.,  Water- 
loo, la.,  has  been  awarded  the  contract  for  the 
making  of  extensions  to  the  water  mains  of 
Cherokee,  la.,  at  $3,402.  The  work  includes 
1,600  ft.  of  4-in.  cast  iron  water  pipe  laid, 
2,825  ft.  of  6-in.  cast  iron  pipe  laid.  5  hydrants, 
and  6  valves  and  fittings.  Bids  were  opened 
April  30. 

®The  City  Council  of  Jefferson,  la.,  has 
let  a  contract  for  the  laying  of  the  new  water 
mains  to  the  Des  Moines'  Bridge  &  Iron  Works 
of  Des  Moines,  la.,  at  $4,122.  The  work  will 
include  3,000   ft.   of  mains. 

The  City  Council  of  Indianola.  la.,  has  ap- 
proved the  plans  and  specifications  for  the 
building  of  a  750,000-gal.  reservoir  and  the 
digging  of  another  well  near  those  of  the  city 
system.  The  reservoir  will  be  constructed  of 
concrete  and  covered.  Bids  will  be  received 
at   once. 

It  is  reported  that  H.  M.  Crawford  of  Cen- 
terville,  la.,  has  purchased  the  Centerville  wa- 
terworks and  plans  improvements,  to  include  a 
new  reservoir. 

Kansas. 

^•Bids  will  be  received  until  Mav  14  bv 
Water  and  Light  Department.  Co'ffeyville, 
Kan.,  for  improvements  to  the  water  works 
system,  plans  for  which  were  prepared  bv 
Worley  &  Black,  Reliance  Bldg.,  Kansas  Citv. 
Mo.,  and  for  which  $130,000  of  bonds  have 
been  voted.  The  work  will  consist  of  the 
following:  One  300  K.V..Al.  turbo-alternator 
with  condenser  and  auxiliaries :  two  3000 
g.p.m.  low  service  centrifugal  pumps  direct 
connected   to   75   h.p.   slip   ring   induction   mo- 


tors; one  3000  g.p.m.  high  pre 
pump   direct   connected   to  a 
chronous  motor ;  two  25  k.',  :. 
and   two    175   k.v.a.    ll.OUli   i 
poles,  wire,  and  line  material : 
filtration  plant  with  mechario:^ 
four  million  gallons  installed: 
Ions  settling  basin ;  one-fourtl: 
clear   water   basin,   dam  arifl 
proximately  8  miles  cast  iruii 
sizes    from    4    to    16   ins. ;  ap 
gate    valves    and    10   fire   hyd 
Stromquist   is   Supt.  of  the  V 
Department. 

4*Bids  will  be  received  until 
by  J.  W.  Green,  City  Clerk,  : 
for  furnishing  material  and 
constructing  a  water  works 
place.  Official  advertisemeni 
elsewhere  in  this  issue. 

Kentucky. 

The  citizens  of  Covington, 
the  regular  election  Nov.  5,  Ift   : 
sition  to  issue  bonds  in  the  snnf  JJltt. 
the   purpose   of   extending  anitf"* 
waterworks  system.    An  em;: 
be    built    and    extensions    n: 
made  in  former  Latouia. 

Maryland. 

On  account  of  a  failure  t 
tise   it   the   election   at    Grcc: 
.'\pril,..20,  to  determine  a  qucj  i 
works  bond  issue,  had  to  be  sid«^ 

The    Consolidated    Gas.    F  " 
Power  Co.  and  the  Baltimort 
Co.  has  filed  petitions  with  th 
lie  Service  Commission  for  : 
plans   for   the   Consolidated 
the  electric  properties  of  the 
ty  Water  and  Electric  Co.    T 
by  the  Baltimore  County  W,r 
000,  will  be  applied  to  extend 
the  water  plant  of  the  comp 
Massachusett 

®The  Board  of  Water  C 
Hol.voke,  Mass.,  is  reported  : 
the  contract  for  the  completn^ 
the  White  reservoir  in  South.i 
O'Connell's  Sons. 

Michigan. 

^Bids  will  be  received  un; 
21,  by  City  of  Grand  Haven,  ^ 
ing,  delivering,  trenching,  la.vi" 
about  3,200  ft.  of  16-in.  caist  :r 
from   a  well   on  the  shore  of  ■ 
to   the   pumping   station ;  also  • 
30-ft.  diameter  well  on  the  si 
Gardner    S.    Williams,  Ann  .   ' 
Engineer.    Official  advcrtisemc  '■• 
elsewhere  in  this  issue. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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c  received  until  noon,  May  IT, 

of   Manchester,    Mich.,    \V.   J. 

ir  the  construction  of  a  water- 
Plans  and  specifications  are 
village  clerk  and  at  the  office 

npe.  Civil  Engineer,  610  Xasby 

0.  'The  improvement  will  in- 
ing  approximate  quantities  and 
:  extension.  50  h.p.  gasoline  en- 
125  lb.  pressure,  force  pump ; 
ir,  345  tons  cast  iron  pipe, 
ron  specials,  1  10-in.  valve  and 

valves  and  boxes,  ti  lil-in 
oxe":,  5'  4-in.  valves  and 
ints"  laying,  100  lin.  ft.  10- 
7,180  lin.  ft.  8-in.  pipe,  laying 
n.  pipe,  laying  5,810  lin.  ft.  4- 

'ouncil  of  Flint.  Mich.,  has 
iitract  for  furnishing  the  fire 
1  another  motor-driven  pump 
i-La  France  Fire   Engine  Co., 

Council  of  Saline.  Mich.,  has 
lit  a  proposition  to  the  voters 
ige  for  a  new  waterworks  and 

Minnesota. 

■  received  until  8  p.  m..  May 
incil,  Shakopce,  Minn.,  at  the 
Weiland,  City  Recorder,  for 
>r  works  improvement.  The 
>  the  following  water  works 
installation  complete  of  exten- 
stem,  consisting  of  the  foUow- 
quantities.  About  400  ft.  of 
rater  main  to  be  laid  on  con- 
id  in  the  same  trench  with 
of  8-in.  cast  iron  pipe.  1,520 
iron  pipe,  together  with  tive 
id  two  4-in.  hydrants,  with  all 
:tions,  specials,  valves,  etc., 
lith  7-ft.  cover.  Oscar  Claus- 
inn„  is  Engineer, 
ion  will  be  held  in  Red  Lake 
May  14  to  vote  on  the  propo- 
g  the  city  in  the  amount  of 
construction   of   a   system    of 

Mississippi. 

ted  to  hold  a  special  election 

0  City,  Miss.,  to  determine 
proposed  bond  issue  of  $30,- 

lade  for  the  purpose  of  in- 
■ters  and  for  the  installation 
boiler  and  dynamo  for  the 
ind  light  plant. 

Missouri. 

;  received  until  noon,  May  15, 

1,  Commissioner  of  Supplies, 
>r  furnishing  the  water  com- 

1  hree  pumps  according  to 
<ile  at  the  office  of  the  Com- 
L  ilies. 

eeceived  until  6  p.  m.,  May  18, 
"•bster  Groves,  Mo.,  for  mak- 
<'•  and  extensions  necessary  to 
)_3  system.  The  work  to  be 
htely  as  follows:  Taking  up 
3 iron  pipe;  taking  up  11,.3.30 
i:d  iron   pipe;      laying  23,.500 

0  pipe;  laying  60,500  ft.  4-in. 
liing  •IT.-iOO  ft.  2-in.  galvanized 
i|  102  fire  hydrants ;  setting 
i'nd  boxes:  setting  93  4-in. 
e  setting  117  2-in.  valves  and 
li  specifications  are  on  file  in 
e^ity  Clerk,  Webster  Groves, 

1  the  office  of  the  Engineers, 
^Chemical  Building,  St. 
lity  Hall.   Webster   Groves, 

eceived  until  6  p.  m..   !klay 

i*  Webster  Groves,   Mo.,   for 

nd    extensions    necessary 

'Stem.  The  material  to 
•q>proximately  as  follows : 
ss  B  cast  iron  pipe ;  60,500 
st  iron  pipe ;  .36.000  ft.  2-in. 
>e:  4!l,000  lbs.  special  cast- 
rants  ;  26  6-in.   stop   valves 

=top  valves  with  boxes ; 


111  2-in.  stop  valves  witli  boxc.-:.  Specifica- 
tions are  on  file  in  the  .fficc  of  the  Citv  Clerk. 
Webster  Groves,  and  can  bo  seen  at  the  office 
of  the  Engineers,  Fuller-Coult  Co.,  Chemical 
Building,  St.  Louis,  Mo.,  and  Citv  Hall,  Web- 
ster Groves,  Mo. 

The  Board  of  Public  Works  of  Marvville, 
Mo.,  has  recommended  that  the  Citv  Council 
go  ahead  and  issue  the  SIOU.OOO  bond' issue  for 
the  purchase  of  the  present  waterworks  plant 
or  for  constructing  a  new  plant. 

Montana. 

•{•Bids  will  lie  received  until  7  p.  in.,  June 
10.  by  Shelby,  Mont.,  for  the  construction  of  a 
waterworks  system.  The  date  for  receiving 
bids  was  previously  given  as  May  29.  J.  E. 
Xolan  is  City  Engineer. 

Nevada. 

®Stephcns-Adamson  Co..  .\urora.  111,  has 
been  awarded  the  contract  by  the  U.  S.  Rec- 
lamation Service,  Fallon,  Xcv.,  for  furnishing 
f.  o.  b.  cars  shipping  point,  the  following,  at 
$1,2.38 :  One  bucket  elevator,  66  ft.  center  to 
center,  capacity  300  cu.  ft.  of  fine,  dry  sand 
per  hour;  1  bucket  elevator  for  Portland  ce- 
ment, 44  ft.  center  to  center,  capacity  200  cu. 
ft.  per  hour;  1  T2-in.  belt  conveyor,  95  ft.  cen- 
ter to  center,  with  25-ft.  vertical  rise,  capacity 
200  cu.  ft.  per  hour;  1  conical  or  cylindrical 
revolving  gravel  screen,  36  by  60  ins. ;  1  pair 
right  and  left  cast  iron  quadrant  gate  recipro- 
cating fenders:  1  8-in.  spiral  conveyor,  com- 
plete, and  portion  of  handling  equipment  for 
sand-cement  plant  for  Lahontan  dam.  Bids 
were  opened  April  25. 

New  Hampshire. 

At  a  recent  town  meeting  in  Amherst.  N.  IJ., 
to  reconsider  the  vote  passed  at  the  annual 
March  meeting,  whereby  the  town  voted  to 
estatilish  a  system  of  waterworks  at  an  ex- 
pense of  $26.<i0o  the  ffiriiier  vote  was  re- 
scinded. 

New  Jersey. 

®R.  D.  Wood  &  Co.,  Philadelphia,  Pa.,  have 
been  awarded  the  contract  by  the  Union 
Township  Committee.  Lyndhurst,  N.  J.,  for 
the  distribution  of  approximately  35.000  ft.  of 
pipe,  special  hydrants,  valves,  etc.  at  $15,125. 
The  contract  for  laying  the  same  has  been 
awarded  to  Partridge  &  Burke  of  Lodi,  N.  J., 
at  $9,054.  John  F.  Woods  is  Township  Clerk! 
Bids  were  opened  April  29. 

The  State  Water  Supply  Commission,  Tren- 
ton. X.  J.,  approved  the  application  of  the 
borough  of  Stanhope  for  permission  to  es- 
tablish a  municipal  water  supply  in  be  ob- 
tained from  driven  wells. 

New  York. 

The  Village  Trustees  of  Lyons.  X.  Y.,  have 
engaged  Sanitary  Engineers  Witmer  &  Brown 
of  Buffalo,  X.  Y..  to  investigate  water  con- 
ditions and  locate,  if  possible,  a  pure  and  ade- 
quate supply  of  water.  If  the  supply  is  found 
the  firm  will  furnish  maps  and  plans  for  a 
new  system  and  an  estimate  on  the  value  of 
the  old  plant  of  the  Lyons  Water  Works  Co. 

North  Carolina. 

•J«Bids  will  be  recei\ed  until  8  p.  m..  Mav 
21,  by  Mayor  and  Board  of  Commissioners, 
Reidsville,  X'.  C,  for  laying  about  5%  miles 
of  wood  pipe,  and  for  the  construction  and 
equipment,  complete,  of  a  pumping  station 
containing  two  turbine  pumps,  capacity  400 
gals,  per  minute  against  212  ft.  bead,  direct 
connected  to  3-phase  60-cycle  2,200-volt  mo- 
tors ;  and  for  the  construction  and  equipment 
of  a 'mechanical  filter  plant,  capacity  500,000 
gals,  per  24  hours.  Plans  and  specifications 
will  be  on  file  at  the  Town  Hall,  Reidsville, 
X.  C,  and  copies  may  be  obtained  at  the  office 
of  E.  W.  Myers,  Engineer.  Greensboro.  X.  C... 
b)'  depositing  $3  to  cover  cost  of  prints.  L.  H. 
Hardv,  Jr..  is  Clerk. 

Ohio. 

^•Bids  will  be  received  until  noon.  May  14, 
by  Director  of  Public  Service  J.  McCarthy, 
Newark.  O.,  for  furnishing  one  direct  con- 
nected steam  engine  driven  pump,  capacity 
5,000,000  gals,  per  24  hours. 


Plans  are  being  prepared  for  the  laying  of 
GOO  ft.  of  4-in.  cast  iron  water  pipe,  sinking 
of  a  new  intake  well,  building  of  a  pump  sta- 
tion, new  boilers  and  pumping  machinery  for 
the  city  of  Ravenna,  O.  It  is  planned  to  se- 
cure a'  daily  capacity   of   3,000,000   gals. 

Oklahoma. 

The  Mountain  Springs  Water  Co.,  Musko- 
gee, Okla.,  has  been  incorporated  with  a  cap- 
ital stock  of  $10,000.  The  directors  are :  C.  M. 
Risig,  J.  C.  Shaffer  and  H.  11.  McFann,  all  of 
.Muskogee. 

Pennsylvania. 

•f-Bids  will  be  received  until  nuon.  May  28, 
by  Lower  Merion  Township  Commissioners. 
.-\rdmore.  Pa.,  for  the  construction  of  the 
necessary  additional  pumping  machinery  re- 
quired to  lift  1,500,000  gals,  of  sewage  per 
day  175  ft.  through  a  distance  of  6,700  ft.  Plans 
and  specifications  may  be  seen  at  the  office 
of  the  Commissioners,  Robley  .A  Warner,  C. 
E..  Engineer  in  Charge,  Box  7o8,  .\rdmore, 
Penn. 

®Booth  &  Flinn  of  Pittsburgh.  Pa.,  have 
been  awarded  the  contract  by  Director  of 
Public  Works  Joseph  G.  .'\rmstrong  of  that 
city,  for  the  laying,  relaying  and  lowering  of 
the  cast  iron  water  pipes  in  the  hump  district 
at  $30,744. 

®The  Kensington  Water  Co.,  which  supplies 
the  towns  of  New  Kensington,  Parnassus  and 
Arnold.  Pa.,  has  awarded  the  contract  for  a 
3,000,000-gal.  mechanical  filter  plant,  designed 
by  Chester  &  Fleming.  Hydraulic  Engineers, 
Pittsburgh,  to  H.  S.  White  of  New  Kensing- 
ton.    Work  will  be  done  this  season. 

The  Borough  of  Homestead,  Pa.,  plans  the 
extension  of  the  intake  pipe  into  the  Monon- 
gahela  River.  The  work  will  include  flexible 
joint  pipe  and  possibly  timber  submerged  crib. 
.■\.   H.  Trautman   is   Borough   Engineer. 

Engineer  J.  W.  Ledoux  of  Philadelphia,  Pa., 
has  been  employed  by  the  city  of  Youngstown, 
O..  to  advise  the  engineering  department  in 
the  construction  of  the  Milton  reservoir  dam. 
The  dam  will  be  2,100  ft.  long  and  about  40 
ft.  high.  It  is  said  that  bids  will  be  asked  im- 
mediately on  the  work.  F.  M.  Lillie  is  City 
Engineer. 

Tennessee. 

®The  Board  of  Public  Works  of  Xashville, 
Tenn..  has  awarded  the  contract  for  the  con- 
struction of  almost  six  luiles  of  water  mains, 
to  be  laid  under  the  supervision  of  the  water- 
works department  this  summer  to  W.  M.  Left- 
wich  &  Co..  at  approximately  $9,000. 

The  .A.rtesian  Water  Department  of  Mem- 
phis, Tenn.,  has  engaged  Consulting  Engineer 
George  W.  Fuller  of  Xew  York  City  to  in- 
vestigate conditions  of  the  water  sup^y  of  the 
city. 

Texas. 

The  city  of  Palacios.  Tex.,  has  taken  over 
the  waterworks  plant  in  that  city  and  plans 
to  reconstruct  it  so  as  to  furnish  the  citizens 
with  fire  protection.  Bonds  in  the  sum  of 
$2.5.000  will  be  voted  upon  for  that  purpose  on 
May  13. 

It  is  reported  that  Hydraulic  Engineer 
James  H.  Fuertes  of  Xew  York  City  has 
completed  plans  for  the  water  filtration  plant 
for  the  city  of  Dallas.  Tex.  Tt  is  planned  to 
commence  work  July   1. 

A  temporary  organization  has  been  formed 
at  Waco.  Tex.,  to  bring  about  a  stock  com- 
pany for  the  purpose  of  sinking  a  test  well  for 
hot  water  at  Waco.  It  is  proposed  to  secure 
$25.0lt0  for  the  venture.  The  officers  are :  Sam 
Sanger.  President;  W.  S.  Duke.  Jr.,  Vice- 
President  ;   Peyton  Randle.   Secretary. 

Virginia. 
Contracts   will    be    let    after   Jul\     1    by    the 
city   of   Dublin.   Va.,   for   the   construction    of 
new   sewers  and   improvements   to   the  water- 
w^orks  system.    J.  R.  Bently  is  Clerk. 

Washington. 

•J»Bids  will  be  received  until  11  a.  m..  May 
31,  by  Capt.  J.  R.  Pourie.  Constructing  Quar- 
termaster. 482  Arcade  .\nnex.  Seattle,  Wash., 
for    the    construction    of    an    electric    lighting 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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system  and  pump  house  with  motor  driven 
pump,  installing  fixtures  in  buildings  and  for 
delivery  of  certain  electrical  apparatus,  all  at 
Fort  Casey,  Wash. 

^Bids  will  be  received  until  11  a.  m..  May 
31.  bv  Capt.  J.  R.  Pourie,  Constructing  Quar- 
termaster, 482  .i^rcade  Annex,  Seattle,  Wash., 
for  the  construction  of  an  electric  lighting 
system  furnishing  and  installing  fixtures  and 
wire  for  buildings;  also  a  pump  direct-con- 
nected motor  complete  at  Fort  Ward,  Wash. 

®The  Jahn  Contracting  Co.  of  Seattle, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  a  reservoir  and  distributing  sys- 
tem at  Gladstone,  Ore.,  at  $15,500.  Bids  were 
opened  .^pril  9  by  J.  N.  Sievers,  City  Record- 
er. The  contract  for  the  construction  of  the 
pumping  station  was  awarded  May  4. 

According  to  Superintendent  Young  of  the 
Water  Department  of  Seattle,  Wash.,  steps 
will  immediately  be  taken  for  the  purchase  of 
a  site  in  West  Seattle  on  which  the  department 
will  erect  a  standpipe  having  a  capacity  of 
1,000.000  gals.  The  structure  will  he  of  steel 
construction  costing  about  $.30,0(10.  Plans  will 
be  prepared  by  City  Enginee  A.  R.  Dimock. 
West  Virginia. 

4*Bids  will  be  received  until  4  p.  m..  Tune 
lo.  it  is  reported,  by  George  Henry,  City  Clerk, 
Elkins,  W.  Va.,  for  repairing  the  city  raeser- 


voir.      Plans   and   specifications   are   on   file  at 
the  office  of  the   Mayor. 

Wisconsin. 

•{•Bids  will  be  received  until  7  :30  p.  m..  May 
10.  by  G.  D.  Richards,  Village  Clerk,  Owen, 
Wis.,  for  the  laying  of  1,230  ft.  8-in.  and  6,668 
ft.  of  6-in.  cast  iron  pipe,  setting  14  hydrants; 
6.200  special  castings,  10  valves  and  7  valve 
boxes;  laying  1,950  ft.  of  24-in.  vitrified  pipe 
sewer,  6  manholes,  one  catch  basin  and  the 
construction  of  4  concrete  tower  foundations 
all  for  a  lump  sum.  A  certified  check  for  $300 
must  be  filed  with  each  bid.  W.  G.  Kirchoffer, 
Madison,  Wis.,  is  Engineer. 

®The  contract  for  the  installation  of  a 
waterw'orks  system  in  Belleville,  Wis.,  was 
awarded  on  April  25  to  J.  N.  Roherty  of 
Janesville,  Wis.,  at  $11,819.  Cast  iron  pipe, 
valves  and  hydrants  will  be  furnished  by  J.  B. 
Clow  &  Sons  of  Chicago. 

®The  Allis  Chalmers  Co.,  Milwaukee.  Wis., 
on  April  29  was  awarded  the  contract  by  the 
city  of  St.  Paul,  Minn.,  for  furnishing  and 
erecting  complete  a  1,500.000-gal.  pump,  ex- 
cept foundations,  at  $7,870.  Bids  were  opened 
March  8. 

The  City  Commission  of  Kenosha,  Wis.,  has 
approved  the  plans  for  the  new  receiving  well, 
and  work  will  be  started  at  once.  The  new 
well  will  have  a  capacity  of  1,600,000  gals, 
and  will  cost  $6,500. 


Canada. 

^•Bids  will  be  received  until  [)„  \j., 
by  J.  E.  Durnin,  Secretary-Trea-v-''' 
Sask.,  for  furnishing  waterwork 
for    laying   same.      The   work  ij 
completely   in   the   Sewers  and  6rtJa«, 
posal  Columns  of  this  issue.      \ 

©Following    contracts    have    iL  j,, , 
by  the  city  of  High  River,  Altlfor  ,1 
stallation    of    a    waterworks   anla  j,,,,, 
system,    for   which    Chipman  &lowep 
ronto.  Ont.,  are  Engineers;  bidsBfn.H  > 
.30:     Contract  "A,"  J.  A.  Brolevfr  i 
B.   C,  $27,855,  including  Contra -n 
tract   "C,"   John    Inglis   Co.,  T. 
Contract  "D,"  Canada  Foundr\ 
$20,000;   Contract  "E,"  T    Mc\ 
Johns,  N.  B.,  $:3,470 ;  Contract 
Sewer    Pipe   Co.,   General   Siip|. 
gary,    Alta.,    $6,985;    Contract 
Coast  Pipe  Co.,  Vancouver,  B.  C  ' 
work   includes    the    following:     > 
labor  laying  water  mains  and   ,, 
tract  "C,"  furnishing  materials 
ing    water   tower.     Contract  "D  i 
cast     iron     water  pipes  and  sp,; 
Contract   "E,"    furnishing  fire  1  r 
valves,  etc.     Contract  "O,"  labor 
fall    sewer.     Contract  "S,"    fun  ..i 
pipes  and  junctions.     Contract 
ing  4,500  feet  of  12-inch  woodern 


SEWERAGE    AND     GARBAGE     DISPOSE 


California. 

The  City  Council  and  Mayor  of  Verona. 
Cal.,  held  a  special  meeting  recently  for  the 
purpose  of  discussing  plans  for  installing  a 
sewerage  system. 

Engineers  Olmstead  &  Gilellcn.  Wright  & 
Callender  Bldg.,  Los  .\ngeles,  Cal.,  are  pre- 
paring plans  for  a  sewer  system  to  be  in- 
stalled in  Crescent  Citv,  Cal.,  at  an  estimated 
cost  of  $30,000. 

District  of  Columbia. 

•{•Bids  will  be  reccivd  until  10 ::',()  a.  m..  May 
9,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  galvanized  iron  or  steel, 
valves,  hose  nozzles,  vitrified  sewer  pipe, 
wrench  parts,  lanterns,  paint  brushes,  oars, 
coal  baskets,  window  glass,  packing,  coke, 
chrome   yellow   and   black   jacket   enamel. 

Georgia. 

Surveys  are  being  made  at  Vidalia,  Ga.,  for 
the  installation  of  a  sewerage  system.  Bonds 
will  probably  be  issued  for  the  improvement. 
J.  B.  McCrary  Co..  .\tlanta,  Ga.,  Engineers. 

Illinois. 

4*Bids  will  be  received  liy  the  Board  of  Lo- 
cal Improvements,  Rochelle,  111.,  until  7  p.  m.. 
May  20,  for  furnishing  the  labor  and  mate- 
rials necessary  to  construct  approximately  2 
miles  of  sew'ers,  varying  in  size  from  6  ins.  to 
18  ins.  in  diameter,  in  the  streets  of  the  city. 
Plans  and  specifications  on  file  at  office  of  the 
board  or  the  ofiice  of  the  .'\etna  Engineering 
Bureau.  117  N.  La  Salle  St.,  Chicago. 

•{•Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  until  11  a.  m.. 
May  1-3,  for  furnishing  materials,  labor,  etc., 
necessary  to  construct  sewers  in  the  following 
streets;  Byron  St.,  300  lin.  ft.  12-in.,  av.  depth 
7  ft.;  Darwin  Terrace,  930  lin.  ft.  12-in.,  av. 
cut  8.0  ft.:  X.  48th  Ct.,  270  lin.  ft.  12  in.,  av. 
cut  8.5  ft.;  X.  57th  Av.,  610  lin.  ft.  !5-in..  av. 
cut  10.5  ft.;  S.  Green  St.,  700  lin.  ft.  12-in.. 
av.  cut  90  ft. :  wing  sewers  70  lin.  ft.,  12-in., 
av.  cut  8.0  ft. :  Wrightwood  Av.,  300  lin.  ft.  12- 
in.,  av.  cut  9.0  ft;  N.  41st  St.,  5.30  lin.  ft.  1-5- 
in.,  av.  cut  10.5  ft.;  S.  Oakley  .\ve.,  640  lin. 
ft.  12-in.,  av.  cut  7.5  ft.;  alley  e.  of  Western 
Ave.,  890  lin.  ft.  12-in.,  av.  cut  8.0  ft.;  Green 
St.,  78th  St..  370  lin.  ft.  12-in.,  av.  cut  8.5  ft.: 
N.  Kedzie  .'\ve..  630  lin.  ft.  15-in..  av.  cut.  10.0 
ft.;  N.  Kedzie  .\ve..  680  lin.  ft.  12-in.,  av    cut 


9.0  ft.;  N.  36th  Ct,  510  lin.  ft.  12-in.,  av.  cut 
9.5  ft.;  Avondale  Ave.,  710  lin.  ft.  20-in.,  av. 
cut  11.0  ft;  N.  Central  Park  Ave.,  620  lin.  ft. 
15-in.,  av.  cut  9.0  ft.;  Constance  Ave.,  610  lin. 
ft.  15-in.,  av.  cut  10  ft. ;  wing  sewers,  140  lin. 
ft.  12-in..  av.  cut  8.0  ft.;  Ridgeland  Ave.,  640 
lin.  ft.  15-in.,  av.  cut  10  ft.,  670  lin.  ft.,  12-in., 
av.  cut  8.5  ft.;  wing  sewers,  140  lin.  ft.  12-in., 
av.  cut  7.0  ft. ;  Saginaw  Ave.,  670  lin.  ft.  20-in. 
double  strength,  av.  cut  11.0  ft.,  670  lin.  ft. 
18-in.  double  strength,  av.  cut  10.0  ft.,  670  lin. 
ft.  16-in.,  av.  cut  9.5  ft..  6.30  lin.  ft.  12-in.,  av. 
cut  7.0  ft. ;  Yates  .'\ve.,  670  lin.  ft.  18-in.  double 
strength,  av.  cut  11.0  ft..  670  Hn.  ft.  15-in.,  av- 
cut  dyi  ft.,  510  lin.  Jt.  12-in.,  av.  cut  7.5  ft.; 
Greenwood  Terrace,  160  lin.  ft.  15-in.,  av.  cut 
11.0  ft:  Montclare  Ave.,  670  lin.  ft.  15-in.,  av. 
cut  9.0  ft.,  670  lin.  ft.  12-in.,  av.  cut  9.0  ft. ;  E. 
70th  St..  180  lin.  ft.  3.0  ft.  double  ring  brick, 
av.  cut  11.0  ft.;  Yates  Ave.,  670  lin.  ft.  18-in. 
double  strength,  av.  cut  9.0  ft.,  670  lin.  ft.  15- 
in.,  av.  cut  8.0  ft.,  565  lin.  ft.  12-in.,  av.  cut 
8.0  ft.,  640  lin.  ft.  18-in.  double  strength,  av. 
cut  9.5  ft.;  E.  71st  St.,  510  lin.  ft.  15-in.,  av. 
cut  9.6  ft.,  510  lin.  ft.  12-in.,  av.  cut  8.0  ft; 
Houston  Ave.,  500  lin.  ft.  15-in.,  av.  cut  8.0  ft ; 
Illinois  Ave.,  1220  lin.  ft.  12-in..  av.  cut  6i/4 
ft.;  Bond  Ave.,  1020  lin.  ft.  15-in.,  av.  cut  7.5 
ft,  700  cu.  yds.  rock  excavation  at  $3  per  cu. 
yd.     Total  amount  of  contracts.   $47,300. 

The  City  Council  of  Elgin,  111.,  has  passed 
an  ordinance  providing  for  the  construction  of 
the  West  Chicago  St.  sewer  between  South 
and  Highland  Ave.,  and  west  of  Jackson  St. 
The  estimated  cost  of  the  work  will  be  $78,- 
500.     Carl   E.   Plum   is   City  Engineer. 

Plans  are  being  prepared  by  City  Engineer 
Elmer  Folsom  of  Bloomington,  III.,  for  the 
construction  of  a  sewer  to  drain  the  East 
Lawn  district  and  all  other  propertv  annexed 
to  the  city  in  that  section  with  the  coming 
year. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m..  May 
10,  by  Board  of  Public  Works.  Indianapolis. 
Ind.,  for  the  construction  of  main  sewers  and 
appurtenances  in  and  along  Brightwood  Ave. 
from  25th  St.  to  26th  St 

•{•Bids  will  be  received  until  10  a.  m..  May 
10.  by  Board  of  Public  Works,  Indianapolis, 
Ind..  for  the  construction  of  local  sewers  with 
appurtenances  in  and  along  the  alley  east  of 
Barth   Ave.  from  Beecher  St.  to  Iowa  St. 

•{•Bids  will  be  received  until  10  a.  m.,  May 


10,   by  Board   of   Public  Works 
Ind.,  for  the  construction  of  loc; 
appurtenances  in  and  along  the 
30th    St.   from    Dye   St.   to  the 
Northw'estern  Ave.  ; 

^Bids  will  be  received  until 
10.  by  Board  of   Public  Works, 
Ind.,  for  the  construction  of  locij 
appurtenances  in  and  along  Bri 
from  25th  St.  to  Roosevelt  Ave 

The  Board  of  Public  Works  o 
Ind.,  has  adopted  a  resolution 
the  construction  of  a  sewer  whii 
the  following  described  territc 
Kentncky  Ave.,  north  of  Tennes 
of  St.  Joseph  River  and  south  of 
ary  line  of  the  city  limits.  Tl 
have  five  branches  and  the  pipe 
the  specifications  which  have  b 
will  be  at  various  places,  42,  2 
ins.  in  diameter. 

The  City  Council  of  Conners\ 
decided  to  construct  the  folio 
Eastern  north  from  present  sew 
D. ;  11  from  Central  to  Easte 
Eastern  to  C.  H.  &  D.,  and  nor 
to  18th ;  12th.  from  Eastern  to 
diana,  from  19th  to  21st;  Grand, 
22d. 

Iowa. 

^•Bids  will  be  received  until  ■') 
by  F.  A.  Lee,  City  Clerk.  Waverl 
construction  of  storm  sewers  as  I 
ft.  of  24-in.  No.  1  sewer  pipe  an 
18-in. 

•{•Bids  will  be  received  until  7: 
13,  by  Sam  Middleton,  Clerk,  K 
is  reported,  for  the  construction  < 
tile  sanitary  sewer  with  cement  . 
eluding  catch  basins  in  Broadway 

®The  City  Council  of  Mason 
let  the  following  contracts  for 
tion  of  sewers:  East  State  St., 
Bo  wen,  earth  excavation,  $0.62: 
$1.85;  hard  rock,  $-1.38;  8-in.  pip 
$0.90;  manhole,  $48.  East  12th 
S  R.  Bowen,  earth  excavation, 
rock.  $1.96;  hard  rock.  $4.2.i. 
$0.22%  ;  Y's.  $0.90 ;  manhole.  $4 
Oak  St.,  running  east  1,270  ft- 
Co.,  earth  excavation,  $0.60 ;  loos; 
hard  rock,  $6;  8-in.  pipe,  $0.20; 
hole.  $40. 

®The   J.    W     Turner   Imprwf 


<ul 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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[a.,  has  been  a-warded  the  con-  ©Following  are  five  itemized  low  bids  re- 
citv  for  the  building  of  the  ceived  by  the  City  Council  of  Boise,  Ida,  E 
ark' sewer  system  at  $l.o8  per  G.  Eagleson,  City  Ensinoer,  on  April  18, 'for 
ewer  will  he  15,000  ft.  in  length  the  construction  of  main  sewer  district  No  2, 
lerated  with  a  pumping  station.  and  lateral  sewer  district  No.  Ill:  (1)  stand- 
will  be  $-23,700.  T.  J.  Cassel-  ing  for  bid  of  Reliance  Construction  Co 
he  contract  for  the  construction  Portland,  Ore.;  (2)  Idaho  Hardware  & 
id  Center  Sts.  sewer  system  at  Plumbing  Co..  Boise  (awarded  contract)  ;  (3) 
t.  The  system  will  be  1,300  ft.  K.  Sauset,  Corvallis,  Ore.:  (4)  M.  Jennings, 
will  cost  $1,118.  Pasco,  Wash.,  and  (•".)  Jas.  Kennedy,  Salt 
^ Lake  City,  Utah. 

MAIN  DISTRICT. 

Quantity.                 (1)            (2)  (3)  (4)            (5) 

Ipe  In  place 644  lin.  ft.       $0,695       fO.;,'.  $1.00  J0.90         JO.SS 

ipe  in  place fiOt  lin.  ft.           .SS3          .94  MO  .97            .90 

ipe  in  place 974  lin.  ft.         1.00          l.O.'i  1.25  110          10" 

ipe  in  place ,S.:;37  lin.  ft.         1.50           1.50  1.70  165           1.85 

pe  in  place 2,2S1  lin.  ft.         1.95           1.90  1.30  190           ■> ''0 

pe  In  place 1,476  lin.  ft.         2.35          2.20  2  50  '30          'l". 

■lace 213                        1.50           1.25  2.30  1.25            ISo 

>!es,   complete 33                      45.00         42.00  40.00  50  00         40  50 

and  brick  sewer 1,530  lin.  ft.         6.00          4.S0  6  50  5 'a          0  50 

in  place 90  lin.  ft.         7.50        15.00  7.50  s'.lo        lliso 

■■■••;•, ,-„„,.       ,       $26,591     $25.06.-?  $2S.761  $26^244     $29,780 

ind  brick  sewer I,o30  Im.  ft.       $6.00         $4.80  $6.50  $5 -'5         $6  50 

in  place 90  lin    ft.         7.50         15.00  7. .50  S.50         1150 

pipe  In  place 644  lin.  ft.           .65             .74  1.00  85              77 

pipe  In  place 664  lin.  ft.           .85             .94  1.10  92             '84 

:,lpe  in  place 974  lin.  ft.         1.00           1.15  1,25  I'lO             '96 

lipe  in  place 3,337  lin.  ft,          1,55           1.73  1.70  170          I'iS 

nlpe  In  place 2,2S1  lin.  ft.         2.05          2.25  190  '10          '''oo 

jipe  in  place 1,476  lin.  ft.         2.45           2.50  ''50  '^S           240 

place... 213                        1.45           1.25  2.50  I'S              25 

,    complete 33                      48.50         45.00  40.00  50.00         47.00 

$27,186     $27,328  $28,761  $27,170     $28,517 

LATERAL,  DISTRICT, 

le  in  place 36.177  lin,  ft.        $0,695       $0.75  $1.00  $0.90         $0.85 

le  in  place 3,778  lin.  ft.           .885           .94  1.10  97              90 

!,ace 1,232                          .60            .50  1.00  :60             :35 

les,   complete....,,.,,. 124                      45.00         40.00  40.00  50.00         40.00 

jp  manholes  and  flush   tanks, 

V-: i--„---/--.--,---         ^-                    "''■"O       lOOOO  l-i500  110.00       123.00 

p  manholes   and   flush    tanks. 

9                    115.00       110.00  135.00  110.00       113.00 

■■■•.••■•■••,■ „                            $37,233     $38,450  $49,240  $45,473     $42^77 

ay  pipe  in  place 36,177  lin.  ft.        $0.65         $0.74  $1.00  $0  85         $0  7-, 

ly  pipe  in  place 3,778  lin.  ft.           .85             .94  110  'l->             85 

in  P'ace 1232                          .50             .50  1.00  '.50             .'23 

complete 124                      51.00         45,00  40.00  50.00         50  00 

manholes    and    flush    tanks, 

■•-, •■•■ 12                    120.00       130.00  125.00  110.00       140.00 

manholes    and     flush     tanks, 

9                    115.00       130.00  135.00  110.00       125.00 

$36,141     $39,248  $49,290  $43,352     $39,657" 


d  call  for  bids  the  City  Coim- 
,  la.,  has  let  the  contract  for 
;  of  over  two  miles  of  sanitary 
i  &  Burras  of  Kansas  City, 
Other  bidders  were  A.  Kor- 
e,  la.,  $14,119:  J.  W.  Turner 
,'.,  Des  Moines,  la.,  $14,090; 
lion,  Iowa  City,  la.,  $13,827; 
iitruction  Co.,  Waterloo,  la., 
i    E,    Rosecrans.    Ames.     la., 

;  Construction  Co.  of  \\'ater- 
^mitted  the  lowest  bid  to  the 
■Sioux  City,  la.,  for  the  con- 
I  storm    sewjer   to   be   laid    in 

orning  Side  before  that  thor- 
•ling  Side  is  paved.  The  item- 
iollows:  7-20  ft.  l-D-in.  pipe, 
-m.  pipe,  $0,8.3;  .5.30  ft.  20-in. 
'ft.  24-in,  pipe,  $1.93;  400  ft 
1^800  ft,  .30-in.  pipe,  $2.37:  8 
^?■30  each ;  concrete  manholes, 
o^hbasins.  brick,  $22.60  each; 
):  ns,  $27,fiO  each, 
(iicil  of  Burlington,  la.,  has 
>  ion  providing  for  the  eom- 
?'0  ft.  gap  of  Hawkeve  sewer 
pt.  and  Mt,  Pleasant  St, 

|arlson  of  Ida  Countv,  Ida- 
ling  surveys  for  the  installa- 
ije  system  in  Holstein,  la. 

'  Idaho. 

cjConstruction  Co.,  407  Roch- 

nind.  Ore,,  has  been  awarded 

■  le  Board  of   Public  Works, 

e  construction  of  sewers  in 

istrict    No.    Ill    at    $3.5,-349. 

es   36,177    lin.    ft.    of    8-in. 

8  Hn.  ft.  of  10-in.  sewer  at 

concrete   Y's   at  $9.50:    12 

t  lush  tanks  at  $116:  9  flattop 

:^^:s  at  $115,  and  1-24  concrete 

j'itrified    clav    pipe    will    be 

■qpened  April  18. 


Kansas. 

•J»Bids  will  be  received  until  11  a,  m.  (cen- 
tral time),  May  27,  by  Maj.  G.  G.  Bailey,  Con- 
structing Quartermaster,  Fort  Leavenworth, 
Kan.,  for  the  construction  of  a  garbage  crem- 
atory at  Fort  Leavenworth,  Kan. 

Kentucky. 

®The  city  of  Henderson.  Ky.,  has  let  a  con- 
tract to  Ed.  Manion  for  the  construction  of 
9,000  ft,  of  sewer,  to  cost  more  than  $3,000. 
This  sewer  is  to  divert  the  flow  from  Canoe 
Creek  into  the  Ohio  River. 

The  Chesapeake  &  Ohio  R.  R„  F.  L  Cabell, 
Richmond,  Va.,  Chief  Engineer,  has  notified 
the  Kentucky  State  Board  of  Health  that  it 
will  construct  a  sewage  disposal  plant  at  the 
outlet  of  the  sewer  system  now  being  con- 
structed at  Melbourne,  Ky.  E.  B.  Mark  is  En- 
gineer of  the  State  Board  of  Health. 

Maryland. 

The  citizens  of  Chestertown,  Md.,  at  a  re- 
cent election  voted  against  an  appropriation 
for  the  installation  of  sewers.  W.  T.  Dwyer 
is  Town  Commissioner. 

Following  bids  were  received  by  the  Board 
of  Awards  of  Baltimore,  Md.,  on  Sanitary 
Contracts  Nos.  87  and  88,  Calvin  W.  Hen- 
dricks, Chief  Engineer  of  the  Sewerage  Com- 
mission :  Contract  No.  87,  District  18^R.  F. 
Sweeten  &  Son,  Baltimore,  $163,976,  125  days 
at  $-30  per  day ;  Whiting-Turner  Construction 
Co.,  Baltimore,  $176,810,  250  days  at  $30  per 
day;  Jas.  Ferrv  &  Sons,  Pittsburgh,  Pa.,  Craf- 
ton  Station,  $194,132,  200  davs  at  $;^0  per  day; 
Ryan  &  Reilly,  Baltimore,  $207,861,  150 
days  at  $30  per  dav.  Sanitary  Contract 
No.  88  District  No.  40"B— Jas  Ferrv  &  Sons, 
Inc.,  Crafton  Station,  Pittsburgh,  Pa.,  $84,- 
905;  B.  F.  Sweeten  &  Son,  Baltimore,  $85,803; 
Ryan  &  Reilly.  Baltimore.  $1^2,701. 

Massachusetts. 

®The    Sewage    Commission    of     Fitchbur.g. 


Mass.,  has  awarded  the  contract  for  furnish- 
ing all  castings  for  Section  1  of  the  main 
trunk  sewer  and  for  new  sewers  to  the  Union 
Foundry  Co,  of  Fitchburg. 

®Littie  &  Serelto  of  Leominster.  Mass.,  have 
been  awarded  the  contract  by  the  Board  of 
Sewage  Disposal  Commissioners.  -352  Main  St.. 
Fitchburg.  Mass..  for  constructing  Section  1  of 
the  main  intercepting  sewer,  covering  the  fol- 
lowing work :  903  lin.  ft.  of  earth  excavation 
and  building  48-in.  sewer;  180  lin.  ft.  of  2-in. 
tile  and  reinforced  concrete  sewer:  5,081  lin. 
ft.  of  trench  and  laying  30-in.  cast  iron  pipe ; 
1  siphon  chamber  at  junction  of  48-in.  sewer 
and  30-in.  cast  iron  pipe:  also  necessary  man- 
holes and  incidental  work.  The  contract  price 
is  $'24,270.  Bids  were  opened  April  18;  con- 
tract awarded  .\pril  29. 

The  city  of  .Andover,  Mass.,  plans  exten- 
sions to  its  sewer  system,  to  cost  approximate- 
ly $70,000.  .An  election  will  be  held  in  March, 
191.3.  to  vote  on  the  proposition.  The  work 
will  include  main  sewer,  house  connections 
and  pump  house ;  also  pump  and  power  for 
same,  and  filter  beds.  Plans  have  already 
been  prepared. 

Plans  have  been  prepared  by  Engineer  E. 
A.  W.  Hammatt  of  Hyde  Park.'Mass,,  for  the 
construction  of  an  outlet  sewer  of  concrete 
into  the  river  for  the  city  of  Bellows  Falls, 
at  an  estimated  cost  of  $2,500.  J.  H.  Law- 
rence of  Bellows  Falls,  Vt.,  is  official  in 
charge. 

Michigan. 

•{•Bids  will  be  rccci\'c(l  until  noon.  May  20, 
by  W.  G.  Conlan,  Village  Clerk.  Otsego,  Mich., 
for  the  construction  of  sewers  in  the  follow- 
ing streets :  North  St.,  running  south  from 
the  center  line  of  Orleans  St,  to  the  center  line 
of  Hammond  St.;  on  Hammond  St,,  from  the 
center  line  of  North  St.  to  fhe  center  line  of 
Fair  St. ;  in  Orleans  St..  from  the  center  line 
of  North  St.  to  the  East  line  of  Special  Assess- 
ment District  No.  1. 

^•Bids  will  be  received  until  2  p,  m..  May 
8.  by  F.  P.  George.  City  Clerk,  Hudson,  Mich., 
for  the  construction  of  sewers  and  necessary 
appurtenances  on  Maple  Grove  .Ave. 

Miner  C.  Taft  of  Kalamazoo,  Mich,,  is  mak- 
ing preliminary  surveys,  plans,  etc,  for  the  in- 
stallation of  a  sewerage  system  in  Charlevoix. 
Mich. 

The  City  Council  of  Saline.  Mich,,  has  de- 
cided to  submit  a  proposition  to  the  voters  of 
the  village  of  a  new  sewer  system  and  water- 
works system. 

Minnesota. 
^Bids  will  be  received  until  2  p.  m,.  May 
10.  bv  G,  H.  Hayes.  Comptroller,  Universitv 
of  Minnesota,  Minn.,  for  the  construction  of 
a  sewer  from  a  point  near  the  Agricultural 
school.  St.  Anthony  Park,  to  connect  with  the 
city  sewer,  corner  Cleveland  and  Scudder 
.Ave,  Plans  and  specifications  are  on  file  with 
Prof.  J,  T.  Stewart.  Agricultural  School.  St. 
Anthony  Park. 

4»Bids_  will  he  received  until  8  p.  m,.  May 
28,  by  City  Council.  Shakopee.  Minn.,  for  the 
construction  of  sanitary  sewer  extension  and 
for  the  construction  of  water  main.  The  con- 
tract will  include  the  following  sewer  work, 
as  shown  on  plans  and  in  the  specifications 
and  embracing  the  construction  of  sewers  in 
sewer  district  No,  2.  3,  4  and  6.  and  consist- 
ing of  the  following  approximate  quantities : 
1.505  ft.  of  12-in.  sewer  pipe.  365  ft.  of  10-in.. 
1.900  ft.  of  8-in.,  at  depth  from  8  to  12  ft. 
There  will  be  8  manholes  and  1  lamp  hole, 
about  400  ft.  of  this  work  will  be  in  solid  rock. 
All  the  above  to  be  installed  complete  and 
connections  to  be  made  to  the  present  sewer 
svstem.  Oscar  Claussen,  St.  Paul.  Minn.,  is 
Engineer. 

®L.  S.  Redman  of  Pipestone.  Minn.,  has 
been  awarded  the  contract  bv  the  city  of 
Trac.v,  Minn.,  Lester  J.  Fitch,  City  Recorder, 
for  the  construction  of  a  septic  tank  and 
sludge  bed.  The  contract  price  is  $-2,016,  Bids 
were  opened  May  2. 

®The  City  Council  of  Crookston.  Minn.,  has 
awarded  the  contract  for  the  installation  of  a 
sewer  in  South  Crookston  to  P.  McDonnell 
of  Duhith,   Minn. 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Missouri. 

^Bids  will  be  received  sliorily  by  tlie  town 
of  Mapleswood,  Mo.,  for  the  construction  of 
about  10  miles  of  sewers  ranging  in  size  from 
12-in.  to  14-ft.  with  necessary  manholes,  inlets, 
catchbasins  and  septic  tanks.  R.  E.  McMath 
Surveying  Co..  226-227  Title  Guaranty  Bldg.. 
St.  Louis.  Mo.,  are  Engineers.  F.  E.  Buibor  is 
Mavor  and  M.  F.  O'Brien.  Mapleuood,  is  Citv 
Clerk. 

•J«Bids  will  be  received  until  noon.  May  14, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  the  construction,  under  Letting  No. 
10,538,  sewers  in  Rock  Creek  Sewer  District 
No.  1,  embracing  sewers  of  the  materials, 
lengths  and  sizes  as  follows :  Brick  and  Port- 
land cement  mortar  sewers:  627  ft.  of  34x 
51-in.  inside  dimensions,  874  ft.  of  32.x48-in. 
inside  dimensions.  298  ft.  of  .30x4o-in.  inside 
dimensions,  317  ft.  of  26x39-in.  inside  dimen- 
sions. 265  ft.  of  24x36-in.  inside  dimensions, 
!>19  ft.  of  22x33-in.  inside  dimensions.  Vitri- 
fied clay  pipe  sewers:  1,265  ft.  of  24-in. 
inside  "diameter.  306  ft.  of  21-in.  in- 
side diameter,  937  ft.  of  18-in.  inside  diameter, 
446  ft.  of  15-in.  inside  diameter.  9,890  ft.  of  12- 
in.  inside  diameter,  w-ith  sewer  inlets,  man- 
holes, and  all  other  appurtenances.  Deposit 
required.  $1,125.00.  W.  T.  Findly  is  Secretary 
of  the   Board. 

©Patrick  Mclntyre,  1383  Union  Blvd.,  St. 
Louis.  Mo.,  has  been  aw-arded  the  contract  by 
the  Board  of  Public  Improvements  of  that 
city  for  the  construction  of  the  Gratiot  Joint 
District  sewer  and  branches  at  $68,484.  The 
work  includes  the  following:  Brick  and  Port- 
land cement  mortar  sewers :  1,325  ft.  of  7-ft. 
inside  diameter.  1.85  ft.  of  5-ft.  inside  diame- 
ter, 766  ft.  of  36-in.x54-in.  inside  diameter, 
980  ft.  of  34-in.x51-in.  inside  dimensions,  216 
ft.  of  32-in.x48-in.  inside  dimensions,  912  ft. 
of  30-in.x4.5-in.  inside  dimensions,  374  ft.  of 
28-in.x42-in.  inside  dimensions,  67  ft.  of  26-in. 
x39-in.  inside  dimensions.  Pipe  sewer :  520 
ft.  of  r2-in.  inside  diameter.  With  manholes, 
junction  chambers  and  all  other  appurtenances. 
Bids  were  opened  April  19. 

®Wm.  F.  Riley  Construction  Co..  Victoria 
Bldg.,  St.  Louis,  Mo.,  has  been  awarded  the 
contract  by  the  Board  of  Public  Improve- 
ments of  that  city.  W.  T.  Findly,  Secretary, 
for  the  construction  of  sew'ers  in  Glaise  Creek 
Sew^er  District  No.  5,  at  $29,743,  as  follows: 
Brick  and  Portland  cement  mortar  sewers : 
126  ft.  of  40-in.x60-in.  inside  dimensions;  475 
ft.  of  34-in.x51-in.  inside  dimensions;  188  ft. 
of  32-in.x48-in.  inside  dimensions;  330  ft.  of 
30-in.x45  in.  inside  dimensions ;  604  ft.  of  24- 
in.x36-in.  inside  dimensions.  Vitrified  clay  pipe 
sewers:  1,760  ft.  of  24-in.  inside  diameter, 
415  ft.  of  21-in  inside  diameter,  2,220  ft.  of  18- 
in.  inside  diameter,  1,420  ft.  of  15-in.  inside 
diameter,  7,440  ft.  of  12-in.  inside  diameter. 
With  sewer  nets,  manholes,  and  all  other  ap- 
purtenances.    Bids  were  opened  April  26. 

The  citizens  of  Warrensburg,  Mo.,  at  a 
recent  election  voted  the  issuance  of  bonds 
in  the  sum  of  $40,000  for  permanent  street 
improvement   and   sewer  extension. 

New  Hampshire. 

4*Bids  will  be  received  until  noon,  May  11, 
by  town  of  Newmarket,  N.  H.,  for  the  con- 
struction of  approximately  4  miles  of  sewers. 
A.  H.  Place  is  Secretary  of  the  Sewer  Com- 
mittee and  W.  M.  Ames,  Berwick,  Me.,  is 
Consulting  Engineer. 

New  Jersey. 

•^•Bids  will  be  received  until  May  28,  it  is 
reported,  by  Passaic  Valley  Sewerage  Com- 
mission. J.  S.  Gibson,  Clerk,  Passaic,  N.  J., 
for  the  construction  of  Section  9  of  the  main 
intercepting  sewer. 

Plans  prepared  by  Engineer  Frank  Campbell 
for  the  new  sewerage  system  of  Hackensack, 
N.  J.,  have  been  submitted  to  the  State  Board 
of  Health.  The  estimated  cost  of  the  svsteni 
is  $353,000.     C.  W.   Bell  is   Mayor. 

New  York. 

•t»Bids  will  be  received  until  11  a.  m..  May 
15,  by  Alfred  E.  Steers,  President  of  the  Bor- 
ough   of    Brooklyn,    New    York    City,    for    16 


sewer  construction  contracts,  the  largest  being 
No.  1,  for  furnishing  all  the  labor  and  mate- 
rials required  for  constructing  a  sew-er  in  W. 
17th  St.,  from  Surf  Ave.  to  Mermaid  Ave., 
and  outlet  sewers  in  Mermaid  Ave.,  and  from 
W.  17th  St.  to  W.  19th  St.,  and  in  W.  19th  St., 
from  Mermaid  Ave.  to  Neptune  Ave. 

®The  Town  Board  of  Springville,  N.  Y., 
has  let  the  contract  for  putting  in  a  two-pipe 
system  of  sewers  from  Buffalo  to  Pearl  Sts., 
to  Fitzgerald  &  Co. 

®W.  C.  Cullison  has  been  awarded  the  con- 
tract at  Buffalo,  N.  Y.,  for  the  sewer  in 
Rounds  and  Adoptus  Aves.,  at  $8,288. 

The  Village  Board  of  Lyons,  N.  Y..  has 
engaged  Sanitary  Engineers  Witmer  &  Brown 
of  Buffalo,  N.  Y.,  to  estimate  the  cost  of  in- 
stalling a  sewerage  system. 

City  Engineer  Charles  H.  Snyder  has  com- 
pleted plans  and  specifications  for  the  pro- 
posed new  sewerage  systems  on  the  east  and 
west  sides  of  the  river  for  the  city  of  Oswego, 
N.  Y.  The  plans  have  been  submitted  to  the 
State  Board  of  Health.  Prof.  Olin  H.  Land- 
reth,  L^nion  College,  Schenectady,  N.  Y.,  is 
Consulting  Engineer.  H.  S.  Rauch '  is  Citv 
Clerk. 

City  Engineer  P.  J.  Lamb  of  Watervliet, 
N.  Y.,  has  been  instructed  to  prepare  maps 
and  estimates  for  the  construction  of  a  storm 
sewer  up  Fourth  St.,  and  down  Third  and 
Sixth  Aves..  to  points  near  the  city  line. 

Consulting  Engineer  C.  C.  Vermeule,  203 
Broadway,  New  York  City,  has  been  en- 
gaged by  the  Board  of  Public  Works  of  Corn- 
ing, N.  Y.,  to  prepare  the  plans  for  the  sew- 
age disposal  plant,  which  has  been  ordered 
constructed  by  the   State   Board   of   Health. 

North  Dakota. 

Cit\-  Engineer  H.  R.  Evans  of  Williston, 
N.  Dak.,  is  drawing  up  plans  and  specifica- 
tions preparatory  to  advertising  for  bids  on 
work  that  will  approximate  $40,000.  The  im- 
provements will  include  parking:,  grading, 
water  and   sewer  extensions  and   sidewalks. 

Ohio. 

The  city  of  Barberton,  O.,  is  considering  the 
installation  of  a  garbage  disposal  plant,  and 
is  desirous  of  getting  in  communication  with 
manufacturers  in  this  line.  Frank  M.  Adam- 
son  is  City  Clerk. 

The  Akron  Sewage  &  Garbage  Power  Co., 
Akron.  O.,  has  been  incorporated  with  a  cap- 
ital stock  of  $25,000  to  dispose  of  sewage  and 
garbage.  The  incorporators  are  Charles  D. 
Crouch,  Francis  Selberling.  Francis  M.  Cooke, 
J.  B.   Huber  and   S.  Allen. 

Oklahoma. 

W.  C.  Burke  of  Oklahoma  City.  Okla.,  has 
made  a  proposition  to  the  City  Commission 
of  Dallas,  Tex.,  callin,g  for  the  construction 
of  an  electrical  sewa.ge  disposal  plant  at  an 
estimated  cost  of  $81,000. 

The  city  of  Pond  Creek,  Okla.,  has  em- 
ployed the  Benham  Engineering  Co.,  812-14 
-American  Nat.  Bank  Bldg..  Oklahoma  City. 
Okla.,  to  make  surveys,  draw  plans  and  speci- 
fications and  supervise  the  construction  of  a 
system  of  sanitary  sewers  for  the  city.  Bonds 
will  be  voted  in  approximated  the  amount  of 
$20,000. 

Oregon. 

®The  Reliance  Construction  Co.  of  Port- 
land, Ore.,  has  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  Boise,  Ida.,  for 
the  construction  of  lateral  sewers  in  District 
No.  Ill,  covering  the  territory  recently  an- 
nexed by  the  citv.  The  contract  price  is 
$37,233. 

Followin.g  bids  were  received  .\pril  16  bv 
the  City  Council  of  Portland,  Ore.,  for  the 
construction  of  sewers,  as  follows :  Sullivan's 
Gulch  No.  1,  from  the  river  to  East  loth  St. — 
Consolidated  Contract  Co.,  $71,869  for  brick 
invert  and  $73,447  for  stone  block  invert ;  Jef- 
frey &  Bufton,  $72,646;  Pacific  Bridge  Co., 
$69,874;  K.  G.  Lundstrum,  $81,202;  Giebisch 
&  Joplin,  $70,906.  Sullivan's  Gulch  No.  2, 
from  East  15th  to  East  33d  St.— Consolidated 
Contract  Co.,  $84,832  for  brick  invert  and 
$86,586  for  stone  block  invert;  James  Kennedy 
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Construction   Co.,  $78,389-    Teffi  t  •, 
$77,198;     Pacific     Bridge    Co    \fJ 
bisch  &  Joplin,  $75,232.     East  i'  <;, 
Long   to    Holgate— Bechili   Brosiwr 
Keating,  $261 ;  E.  W.  Riner,  $293^?-, 
$200;    Giebisch    &   Joplin,   ,i;252  K  , 
Cherry    St.   district— John   Keati   °  'i 
wood  Wiles,  $676;   E.  W.  Rine 
Lundstrum.  $646;   Hilliard  &  .\i 
Bechili    Bros.,    $622.      East   Sta,  v 
East  38th  to  East  41st— John  K  nf  c- 
E.   W.    Riner,  $1,229;   Elwood    ■ 
K.     Y,    Ozar,    $1,.392;    Bechili 
Giebisch  &  Joplin,  $1,274;  Hilli^' 
$1,096;   J.   Desko,  $1,100;   Edw 
$1,276 ;  K.  G.  Lundstrum,  $1,2,'<4 
Gay   St.   district— E.   W.   Riner. 
^ros..  $.337 ;   Hilliard  &  Majrin, 
Keating.  $401.     East  Yamhill  « 
Water— E.  W.  Riner.  $498;  Bed. 
East  29th  and  East  Irving  St« 
$278 ;  K.  G.  Lundstrum,  $249.    ! 
East  Irvin?  St.  district — James  ! 
struction    Co..    $8,799;    Pacific   - 
$8,725;  Jahn  Contracting  Co,  $*; 
&  Joplin,  $8.936 ;  Jeffrev  &  Butt  ^ 
W.  Riner,  $7,777;  Hilliard  &  Ma 
John    Keating,    $8,512;      K.     GLt 
$8.490 ;  Kibbe-Welton  Co.,  $8,944 

Pemisylvania. 

The  Department  of  Health.  11,  , 
has  approved  the  plans  of  City  I 
Youngman  of  Hazleton,  Pa.,  for 
of  the  sewer  system  of  HazletO) 

Mayor    Stabler    of    WiUiamsr 
signed   an   ordinance  appropriat)  • 
the  construction  of  the  Park  A 
is  probable  that  bids  will  be  a; 
short  time  for  the  construction  cj 

State  Health  Commissioner'. 
Dixon,  Harrisburg,  Pa.,  has  gv.d  :tfl 
sion  to  the  borough  of  DonoraVz'sf 
County,  to  proceed  with  the  con  ici:.(i1 
sew-er  system.  Provision  is  mad  mat 
ing  the  system  beyond  the  borouit-JH 
for  the  construction  of  a  sewe  liij 
plant  at  the   proper  time. 

State     Health     Commissioner  -;. 
Dixon,  Harrisburg.  Pa.,  has  not  p:  . 
site  of  the  proposed  sewage  disial  j1 
the   Cobb's    Creek    region    of   ber 
Township,    Delaware   County,  P:  ifr 
plans  and  specifications  were  prcei!  ti] 
gineer  Albert  F.  Damon  of  Dai.  U. 
the   present   permission   has  beeiTO'i 
drain  the  sewage  into  the  creek" 
ship  must  construct  a  trunk  seuf 
pared  to  go  ahead  with  the  wo  :■ 
months. 

The  Councils  of  Wilkes-Barre.  _ 
granted  permission  by  the  Stattit  i 
partment.tQ  construct  a  concrete  :t: 
omon's  treek  on  certain  condits,  '•'■■ 
which  is  that  the  sewage  from  '  c"' 
carried  throu.gh  a  channel  separ  (:■'»» 
storm  channel. 

Plans  have  been  prepared  by  igi"* 
H.  Trautman  of  Homestead,  Pa.,',:; 
struction  of  850  ft.  of  12-in.  seu  r'' 
6  manholes,  and  estimated  to  cost,*'" 

South  Dakota. 

4»Bids  will  be  received  until  I  1  •; 
H.  Drew,  County  Auditor  Hi.ghnr,  • 
for  the  construction  of  sewer  M  "' 
mated  to  require  an  e.xpenditure  '•:/■ 
mately  $12,000. 

Texas. 

The  City  Council  of  Calvert 
dered  an  election  for  May  28.  to 
issuance  of  $25,000  of  bonds  for 
of  constructing  a  sewer  system 
of   Calvert. 

The  citizens  of  Cuero,  Tex., 
election  voted  the  issuance  of  n 
sum  of  $25,000  for  the  installatio 

The  citizens  of  Austin,  Tex. 
voted  bonds  in  the  sum  of  $i5(l 
following  improvements:  Per"! 
improvements,  $250,000;  modet 
system.  $250,000;  school  buildm! 
additional  cemetery  grounds.  $50,0i 


:,  .-1 
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itruction   of   a   new   l)uildiiig 
al. 
Virginia. 

received  until  1-2 :3u  p.  m.. 
■d  of  Control,  Norfolk.  Va., 
on  of  sewers  and  accessories 
nth  and  Tenth  Wards  of  the 

\  certified  check  for  $2,500 
til  each  bid.     W.   T.   Brook 

Xormavle  of  Roanoke,  Va., 
ed  the  contract  by  that  city, 
rk.  for  the  construction  of  a 
odate  property  on  the  north 

s.  e.,  between  13th  and  loth 
h  side  of  Campbell  Ave.,  be- 
l.ith  Sts.  .\lso  for  the  con- 
•m  drain  through  Highland 
at  Park  St.  and  11th  .\ve., 
iigh  the  park.  The  contract 
lids  were  opened  April  30. 
/ashington, 

iir^ictioii;  Co.,  114  R.  R.  .\ve.. 
i.<  been  awarded  the  contract 
rashmere.  Wash.,  S.  H.  .\n- 
;rk,   for   the   construction   of 

Bids  were  opened  .\pril  22. 
were  receivetl  by  the  Board 

of  Seattle,  Wash.,  on  .\pril 
ruction  of  sewers  in  Tenth 
•t  al.:  Krogh  &  Jessen,  $2_',- 
ffery.  S23,7T2:  Dahlstroni  & 
International  Dredging  Co., 
^er   &  Joseph    Co..    $20,844; 

$21,4-1? :  Clark  &  Colosurdo, 
Const.  Co.,  $21,712:  J.  N. 
:20,276:  F.  I.  Peterson,  $20.- 
Sons,  $22,213;  C.  Cristofan, 
a.  S22.823 ;  Becker  &  Walker, 
c  Colucia.  $20,628;  Young  & 
S.  Lamping  Co..  $22.08.5. 

Public  Works  of  Everett. 
-I'd  a  trunk  sewer  project  to 


cost  appro.xiniately  $l'^i,4>!.  The  proposed 
-system  would  embrace  the  territory  bounded 
by  Rainier  Ave.  and  Sn..li(iniish  River,  Ever- 
ett .\ve.  to  18th  St.  Preliniinarv  plans  have 
been  prepared  bv  Citv  l-'.-i.^ nicer  'w  D.  Bark- 
huff. 

West  Virginia. 

The  Town  Council  oi  \\arwo(id,  W.  Va., 
has  approved  the  plans  prepared  hv  Civil 
Engineer  H.  J.  Watson  tor  the  estalilishment 
of  a  complete  sewerago  system  for  North 
Warwood.  The  citizens  will  be  asked  to  vote 
on  the  proposition.  John  S.  Ritz  is  City 
Solicitor. 

Wisconsin. 

•J«Bids  will  be  received  until  1  ij.  ni.,  May 
l«i,  by  Board  of  Public  Works,  Superior,  Wis., 
for  the  construction  of  a  main  sewer  in  the 
alley  south  of  Pelknap  St.  from  the  alley  be- 
tween Susquehanna  and  Lackawanna  .Vves.  to 
Elmira  Ave.  D.  J.  .^rris  is  a  member  of  the 
Board.     E.  B.  Banks  is  City  Engineer. 

4»Bids  will  be  received  until  May  16,  by 
Village  Board,  Johnson  Creek,  Wis.,  for  the 
construction  of  a  sanitary  sewerage  system 
including  an  Imhoflf  septic  tank  and  laying  ap- 
proximately 4,.500  ft.  of  sewer  pipe.  Plans  and 
specifications  are  on  fde  with  E.  Dcihel.  Vil- 
lage Clerk. 

®N.  F.  Reichert  of  Racine,  Wis.,  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  that  city  for  the  construction  of  the 
Milwaukee  Ave.  sewer  at  the  following  bid: 
18-in.  pipe,  $2;  12-in.  pipe,  $1..35:  10-in.,  $1 ; 
manholes.  $35 ;  syphon,  $.35.  Mr.  Reichert 
secured  the  contract  for  the  sewer  in  Davis 
Place  as  follows:  15-in.  pipe,  $1.90;  !2-in., 
$1.35;  10-in.,  $1.25;  manholes,  $.35;  catch- 
basins.  $35. 

Canada. 

•J'Bids  will  he  received  until  noon.  May  29, 
by  J.   E.   Durnin.   Secy.-Treas.,  Mel  fort.  Sa.sk., 


for  the  supply  and  delivery  of  the  following 
machines  and'  materials  and  for  the  perform- 
ance of  certain  works :  Tender  "\" — For  the 
supply  and  delivery  cjf  generator,  exciter  and 
switchboard,  transformers  and  meters,  series 
Tungsten  street  lighting  apparatus.  Tender 
"B" — Supply  delivery  and  erection  of  150  B 
H.  F.  internal  combustion  engine.  Tender 
"Q" — Supply,  delivery  and  erection  of  pumps 
and  motors.  Tender  "D"  — Supply  and 
delivery  of  poles,  wires,  line  material, 
etc.  Tender  "E"— Erection  of  pole  line. 
Tender  "F" — Erection  of  power  house  and 
construction  of  reservoir.  Tender  "G" — 
Erection  of  sewerage  disposal  works.  Ten- 
der "H" — Supply  and  delivery  of  approximate- 
ly 29,000  ft.  of  steel  water  pipe  and  specials ; 
approximately  30  hydrants  and  30  valves.  Ten- 
der "I" — Trenching  and  laying  steel  water 
pipe,  setting  hydrants,  valves,  etc.,  and  back 
filling.  Tender  "J" — Supply  and  delivery  of 
approximately  13,500  ft.  of  vitrified  sewer  pir .:. 
excavating  and  laying  and  construction  of 
manholes,  etc.  Tender  "K"— Supplv  and  de- 
livery of  two  pneumatic  storage  tanks.  Plans 
and  specifications  may  be  seen  at  the  office  of 
Mc.Arthur.  Murphy  &  Underwood,  Consulting 
Engineers,  Bottomley  Block,  Saskatoon,  Sas- 
katchewan. 

•J'Bids  will  be  received  until  May  14  by  Neil 
F.  Macnachtan,  County  Clerk,  Cobourg.  Ont., 
for  the  construction  of  a  sewage  disposal 
works  for  the  House  of  Refuge,  Cobourg. 
Specifications  may  be  obtained  of  T.  Aird 
Murray.  Engineer,  303  Lumsden  Bldg.,  To- 
ronto, Ont. 

•{•Bids  will  be  received  until  noon,  June  25, 
by  City  Commissioners,  Saskatoon,  Sask.,  for 
the  complete  installation,  including  all  build- 
ings, of  a  70-ton  per  24  hrs.  incinerator  plant. 

Engineer  Willis  Chipman.  Mail  Bldg..  To- 
ronto. Ont.,  is  preparing  plans  for  the  es- 
tablishment of  a  sewcra.ge  system  in  the  town 
of  Tngersoll.  Ont. 


DINGS.  DOCKS,  DREDGING,  SUPPLIES.  ETC. 


California. 

Jo.,  Union  and  H.  Sts.,  San 
■  ccn  awarded  the  contract  at 
I  ucting  a  suction  dredge  for 
i  Diego.      Bids    were    opened 

■rd  of  Harbor  Commissioners 

u  has  awarded  the  contract  to 

(of  Portland.  Ore.,  at  $975,981 

c   concrete  piers  to  be  erected 

i  SCO  water  front. 

;'iat  the  City  Council  of  San 

r  bids  shortly  on  the  entire 

^   improvements,     for    which 

expended.     The  work  will 

S,iction  of  a  dock,  warehouse 

M.  Capps   is   harbor   engi- 

Colorado. 

Jtleceived  until  noon   (Moun- 

'>'.!0,   by    Secretary,    Colorado 

)f|rapitol    Managers,    Denver, 

'?'    storage    batteries    for    the 

'■  Bldg.,  Denver.     Speci- 

:.   at   the   office   of   F.   E. 

It,  512  Opera  House  Block. 

^   K.  Burchinell  is  Secretary 

'f|Ianagers. 

m  of  Boulder,  Colo.,  has  em- 

jilson  to   draw  plans   for  a 

in hlant;  $40,000  in  bonds  have 

elaware, 

■  upre  received   .\pril  20  by 

1.   V,   S.   Engineer,   Wil- 

iredging   harbor    at   Wil- 

'*W  Dredging  &  Contracting 

.  '1.,  Wi   cts.     per     cu.     yd.; 

Co.,     Philadelphia.     Pa., 

August  Nelson.  Philadel- 


phia. Pa.,  12.49  cts.  per  cu.  yd. ;  Rickards 
Dredging  Co.,  Philadelphia.  Pa.,  8.45  cts.  per 
cu.  yd.  The  work  calls  for  about  890,800  cu. 
yds.  of  dredging. 

District  of  Columbia. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
July  3.  by  Maj.  F.  C.  Boggs,  general  purchas- 
ing officer.  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  the  purchase  of  steel  light- 
ers oiiered  for  sale  by  the  commission.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue. 

^Bids  will  be  received  until  noon.  May  31, 
by  Lieut.-Col.  W.  C.  Langfitt,  U.  S.  Engi- 
neer, Washington,  D.  C,  for  furnishing  and 
delivering  about  400  tons  of  sulphate  of 
alumina. 

^Bids  will  be  received  until  10:3O  a.  m.. 
May  15,  by  Maj.  F.  C.  Boggs.  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  lumber 
under  Canal  Circular  708. 

4*Bids  will  be  received  until  10 :30  a.  m.. 
May  20,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  707.  structural  steel,  rivets,  gal- 
vanized conduit,  electric  cable,  wire,  fuses, 
sockets,  plugs,  dry  cells,  carbons,  galvanized 
red  fiber,  wire  solder  and  wire  clamps. 

Illinois. 

^Bids  w^ill  be  received  until  3  p.  m.,  May 
13.  by  Maj.  C.  Keller,  U.  S.  engineer.  Rock 
Island,  111.,  for  widening  and  deepening 
South  Slough  at  Milan,  111.  The  work  will  be 
suitable  for  dredge.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Bids  as  follow  were  received  April  26  by  the 
U.  S.  engineer,  Chicago,  111.,  for  dredging  in 
Calumet  Harbor,  111. :  Great  Lakes  Dredge  and 


Dock  Co.,  Chicago,  III,  21%  cts.  for  174,000 
cu.  yds. ;  Buffalo  Dredging  Co.,  Buffalo,  N.  Y., 
.30  cts. ;  Fitz  Simons  &  Connell  Dredge  and 
Dock  Co.,  Chicago,  111.,  23  cts. 

Work  has  been  commenced  upon  the  con- 
struction of  the  new  Ceratnics  and  Mining 
Engineering  Laboratories  of  the  University  of 
Illinois  at  Champaigne.  These  buildines  are 
to  form  a  part  of  the  group  of  engineering 
buildings  to  be  located  upon  ground  east  of 
Mathews  Ave.,_  which  has  recently  been  ac- 
quired by  the  university.  The  contracts  for 
the  new  Transportation  Building  and  the  Lo- 
comotive Testing  Laboratory  will  be  let  soon. 
W.  M.  Goss  is  Dean  of  the  College  of  Engi- 
neering. 

Louisiana. 

•J'Bids  will  be  received  until  10  a.  m.,  May 
14,  by  city  of  Shreveport,  La.,  for  the  follow- 
ing: One  auto  combination  chemical  hose 
wagon  engine,  not  less  than  4  cylinder  and  50 
H.  P..  A.  L.  A.  M.,  with  two  ignition  systems, 
including  Bosch  magneto  and  battery,  two 
sets  of  spark  plugs,  anti-kicking  device,  etc. : 
tires,  solid  rubber ;  hose  body,  length  not  less 
than  9  ft.,  capacity  1,200  ft.  2%-in.  hose: 
chemical  tank,  50  gals.,  with  200  ft.  %-in. 
hose;  usual  fire  and  auto  equipment,  including 
speedometer.  Two  auto  combination  pump  en- 
gine hose  wagons ;  equipment,  engines  and 
tires  as  specified  for  No.  1 ;  capacity  of  pump, 
not  less  than  600  gals,  per  minute ;  hose  body, 
length  not  less  than  8  ft.,  capacity  not  less 
than  1,000  ft.  2%-in.  hose.  One  tractor  to  pull 
75-ft.  Seagrave  aerial  truck ;  engines,  tires 
and  equipment  as  specified  in  No.  1.  One 
chief's  car ;  engine  and  equipment  as  specified 
in  No.  1,  except  that  engine  may  be  .30  H.  P., 
A.  L.  A.  M. ;  pneumatic  tires:  extra  heavy 
chassis,  two  electric  headlights  and  speedo- 
meter.    2.000    ft.   2V4-in.   rubber-lined   double- 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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jacket  standard  lire  hose,  with  standard  screw 
couplings,  attached,  and  guaranteed  pressure 
up  to  350  lbs.  Nine  latest  improved,  non-in- 
terfering fire  alarm  boxes,  one  auxiliary  non- 
interfering  fire  alarm  box,  one  electric  bell 
striker  for  1,400-lb.  bell,  one  15-in.  latest  im- 
proved gong  and  indicator.  A  certified  check 
for  10  per  "cent  of  amount  of  bid  must  ac- 
companv  each  bid.  L.  H.  Baker  is  secretary- 
treasure'r.  City  Hall.  Shreveport,  La. 
Maryland. 

^Bids  will  be  received  tmtil  3  p.  m..  May 
14.  bv  Lieut.  D.  N.  Swan.  Jr..  Quartermaster, 
Fort 'Washington,  Md.,  for  furnishmg  mate- 
rials and  labor  required  for  overhaul  and  re- 
pair to  the  Q.  AI.  D.  gasoline  launch  Wd- 
helm. 

Massachusetts. 

®N.  LL  Ellis,  18  Tremont  St.,  Boston,  Mass., 
has  been  awarded  the  contract  at  $1.90  per 
ton  for  stone  furnished  and  placed  and  $5  each 
for  iron  clamps,  for  repairs  at  Cherry  Island 
Breakwater,  Revere,  Mass.,  for  the  State  Har- 
bor and  Land  Commission.  The  work  calls 
for  about  1,800  tons  of  stone. 

©Bids  were  opened  April  12  by  the  State 
Harbor  and  Land  Commission  for  jetty  re- 
pairs at  Cuttvhunk,  the  work  requiring 
about  1,300  tons  of  stone.  The  contract  was 
awarded  to  Eugene  S.  Belden  &  Sons,  Hart- 
ford, Conn.,  at  $1.97  per  ton  for  stone  fur- 
nished and  placed  and  $7.50  for  each  iron 
clamp. 

®The  J.  S.  Packard  Dredging  Co.,  Provi- 
dence, R.  I.,  has  been  awarded  the  contract  at 
$7,400  for  dredging  in  Cuttyhunk  Harbor  for 
the  state. 

Bids  as  follows  per  cu.  yd.  scow  measure- 
ment were  received  April  12  by  the  State  Har- 
bor and  Land  Commission,  Boston,  Mass.,  for 
dredging  in  Manchester  Harbor:  Eastern 
Dredging  Co.,  Boston,  27.7  cts. ;  J.  P.  O'Rior- 
den,  Boston,  27.1  cts.;  Bav  State  Dredging  Co., 
Ltd.,  Boston,  SSVz  cts. 

Bids  as  follows  were  received  April  22  by 
Col.  Frederic  V.  Abbot,  U.  S.  Engineer,  Bos- 
ton, Mass.,  for  dredging  in  Mystic  River  be- 
low the  mouth  of  Island  End  River,  Mass,  (1) 
being  bid  per  cu.  yd.  for  dredging,  scow  meas- 
urement, (2)  bid  for  removing  bowlders  ex- 
ceeding 2  cu.  vds.  each :  Bav  State  Dredging 
Co..  Ltd.,  Boston,  Mass.  (1)  28%  cts.,  (2)  $10; 
G.  H.  Brevmann  &  Bros.,  Boston,  Mass.,  (1) 
24%  sts..  (2)  $5;  Eastern  Dredging  Co.,  Bos- 
ton, Mass.,   (1)  23.9  cts.,    (2)  $5. 

Michigan. 

®John  Ginzal  of  Detroit.  Mich.,  has  been 
awarded  the  contract  by  C.  M.  McCormick, 
lighthouse  inspector,  Detroit,  for  placing  rein- 
forced concrete  caissons  and  completing  the 
foundation  piers  for  lights  1,  2,  3  and  4,  De- 
troit River.  The  contract  price  is  $18,800.  Bids 
were  opened  April  24. 

Missouri. 

^Bids  will  be  received  until  noon.  May  22, 
by  Maj.  Edward  H.  Schulz,  L^.  S.  Engineer, 
Kansas  City,  Mo.,  for  the  construction  of 
about  12,000  ft.  of  standard  revetment  on  the 
Missouri  river  below  Kansas  City  and  3  miles 
below  Missouri   City.  Mo. 

®The  following  bids  were  received  May  4 
by  Maj.  Edward  H.  Schulz,  V.  S.  engineer, 
Kansas  City,  Mo.,  for  the  construction  of 
14,000  ft.  of  standard  revetment  at  Providence 
Bend  on  the  Missouri  River:  Rust.  Swift  & 
Co.,  St.  Louis,  Mo.,  $10.14  per  ft.;  De  Witt  & 
Shobe,  Glasgow,  Mo.,  $8.37  (accepted)  ;  J.  W. 
McMurray  Contracting  Co.,  Kansas  Citv.  Mo., 
$10.10;  McGuire  &  Stanton  Construction  Co., 
Leavenworth,  Kan.,  $8.90;  .\.  W.  Farnev,  Kan- 
sas City,  Mo.,  $10.50. 

Nebraska. 

4*Bids  will  be  received  until  10:30  a.  m,. 
May  22,  by  city  of  Kearney,  Nebr.,  for  the 
installation  of  a  municipal  lighting  plant.  Plans 
and  specifications  may  be  seen  at  the  office  of 
the  Oscar  Claussen  Engineering  Co.  of  St. 
Paul,  Minn.,  or  at  the  City  Clerk's  office, 
Kearney,  Nebr.  Additional  copies  may  be 
had  at  .$5  per  set  from  the  Engineers.  The 
work  consists  approximately  of  the  following: 


Brick  power  station,  95  or  120  h.  p.  fuel  oil 
engine  or  producer  gas  plant,  electric  installa- 
tion of  1-60  or  1-75  k.  w.  generator,  pole  line 
wiring  consisting  of  870  poles,  170,000  ft.  of 
No.  8  weather  proof  wire,  also  about  6,000  ft. 
of  3-conductor  cable,  60  5-light  ornamental 
posts  and  122  cross  suspensions.  122  bracket 
lamps.  Certified  check  for  $1,000  for  the  en- 
tire work  or  $200  for  each  one  of  these  divi- 
sions, must  accompany  the  bid.  Geo.  E.  Ford 
is  City  Clerk,  Kearney,  Nebr. 
New  Jersey. 

®The  Captain  John  J.  Williams  Contracting 
Co.,  Chester,  Fa.,  has  been  awarded  the  con- 
tract at  $40,250  for  rebuilding  a  pier  for  the 
New  York  Shipbuilding  Co.,  Camden,  N.  J. 
The  work  will  require  l.OOO  cu.  yds.  of  con- 
crete. 

The  City  Council  of  Camden,  N.  J.,  has 
adopted  an  ordinance  authorizing  a  bond 
issue  for  $300,000  for  the  purpose  of  paying 
for  the  construction,  maintenance  and  opera- 
tion of  a  municipal  lighting  plant.  L.  E.  Farn- 
ham  is  city  engineer. 

New  York. 

•J«Bids  will  be  received  until  noon.  May  12, 
by  Col.  W.  M,  Black,  U.  S.  Engineer,  New 
York  City,  for  furnishing  and  delivering  rub- 
blestone  on  dikes  in  Hudson  River,  N.  Y. 

4'Bids  will  be  received  until  10  a.  m.,  May 
14,  by  Martin  E.  McClary,  President  of  the 
Board  of  Managers,  New  York  State  Hos- 
pital for  Incipient  Pulmonary  Tuberculosis, 
Ray  Brook,  N.  Y.,  for  fire  equipment,  pumps, 
piping  and  hydrants  at  the  hospital. 

•|*Bids  will  be  received  until  8  p.  m..  May 
10,  by  Board  of  Trustees,  School  District 
No.  1,  Salina,  N.  Y.,  for  remodeling  and 
enlarging  Liverpool  Union  School  building. 
T.  J.  Gillette,  811  Park  St.,  Syracuse,  N.  Y., 
is  Architect. 

Ohio. 

•{•Bids  will  be  received  until  noon.  May  23, 
by  New  Elks'  National  Home  Commission, 
Sinton  Hotel,  Cincinnati,  O.,  for  the  con- 
struction of  buildings  for  the  New  National 
Home  of  the  B.  P.  O.  E.,  at  Bedford  City, 
Va. 

Plans  for  purpose  of  estimate  have  been 
prepared  by  Engineer  Robt.  L.  J.  Wagar  of 
Sanduskv,  O.,  for  the  installation  of  a  munici- 
pal light'plant,  estimated  to  cost  $160,000.  The 
work  will  include  steam  plant ;  present  boiler 
room  for  pumping  station  to  be  converted 
into  1,500  K.  V.  A.  generating  room.  Bonds 
for  the  improvement  will  be  voted  upon  May 
31.     City  Engineer  Wagar  is  official  in  charge. 

Oklahoma. 

•|*Bids  will  be  received  until  3  p.  m..  June 
5,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  except  mechanical  equip- 
ment, of  the  United  States  Post  Office  and 
Court  House  at  Muskogee,  Okla.  The  building 
to  be  of  fireproof  construction,  four  stories 
in  height,  stone  faced,  and  copper  roof,  with  a 
ground  area  of  appro.ximately  20,400  sq.  ft. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  or  at  the  discretion 
of  the   Supervisine  Architect. 

The  Washata  Electric  Power  Co.,  Pauls 
■Valley,  Okla.,  has  been  taking  figures  on 
building  a  timber  dam  across  the  Washata 
River  at  Pauls  Valley. 

Oregon. 

•J«Bids  will  be  received  until  3  p.  m..  May 
23.  by  City  Auditor  A.  L.  Barbur,  Portland, 
Ore.,  for  furnisiiing  the  Fire  Department  of 
the  city  of  Portland,  Ore.,  with  monitors  or 
turret  nozzles  and  a  water  tower  for  the  new 
lirebcat  David  Campbell,  all  in  accordance  with 
specifications  for  same'  on  file  in  the  office  of 
the  chief  engineer,  city  hall. 

Pennsylvania. 

^Bids  will  be  received  until  3  p.  m..  May 
31,  by  James  Knox  Taylor,  Supervising  .-Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric   conduits    and    wiring,    and    lighting    fix- 


tures, of  the  United  States  Pos(|)it{,,p, 
leroi.  Pa.    This  building  is  to  lije  |^, ^.V 
and   basement   of   approximatefj],;,; ' 
ground  area;  stone  faced,  slateUf  ,, 
proof    construction    except  thehof    ' 
ings  and  specifications  may  betf,: 
the   custodian   of   the   site  or  |hi; 
the  discretion  of  the  Supervisi- 

4«Bids  will  be  received  until 
20,    by    Trustees    of    the    Petii!.,,, 
Lunatic     Hospital,     HarrisburgP;     ."'J 
erection    and    completion   of  bk  jrj  . 
chapel.     J.  A.  Dempwolf,  Yorka'ij'. 
tect. 

^•Bids  will  be  received  unti' 
18,  by  Superintendent  of  tlii 
State  Hospital  for  the  Ins,: 
Pa.,  for  furnishing  and  equip[i 
for  the  Commonwealth  of  Ft 
M.  Young  is  Secretary  and  li 

South  Carolina 

4*Bids  wmII  be  received  unti' 
by  city  of  Florece,  S.  C,  for 
installing  10  non-interfering  fir 
W.  H.  Berry  is  chairman  of  t 
tee. 

Texas. 

^Bids  will  be  received  unt 
11,  by  R.  T.  Milner,  President 
tural  and   Mechanical  College 
lege   Station,  Texas,  for  furni- 
and    material   necessary  for  thi  r 
completion  of  2  or  3  gravity  h  v, 
ing    svstems     for    dormitories  <|ir~iin 
gether  about  8.400  or  13.600  sqt.d  rj 
ing    surface    and    of    a    reinfcrf  om 
tunnel  costing  about  $8,000,  anrfiiji 
ing  mains  ranging  in  size  from  ': 
located    in    said   tunnel     Plans 
tions  may  be  seen  at  office  of  I 
College  .\rchitect.  College  Stat 

^•Bids  will  be  received  until: 
p.  m.,  by  Hall  County  Nation.i 
phis,  Texas,  for  the  constnictif 
bank  building.  R.  H.  Stuckt- 
Texas,  has  plans  and  specificat 
Virginia. 

^Bids    will    be    received  uiK 
Capt.    R.    B.    jSIcBride,    Post 
Fort  Monroe,  Va.,  for  furnii 
ard  white  oak  railroad  ties. 

Washington, 

•{•Bids  will  be  received  unti 
31,  by  Capt.  J.  R.  Pourie,  Coi 
termaster,  482  Arcade  Annex,  SI 
for     the     construction    of    a    silal 
transmission     line    and    fumisli    '  ' 
converter,  transformers,  wattnie  ■ : 
electrical     apparatus,     all    at    I: 
Wash. 

•J«BLds  will  be  received  until  a.  ' 
31.  bv  Capt.  J.  R.  Pourie.  ConslA.J ' 
termaster,  482  Arcade  Annex,  S».  ^ 
for  the  construction  of  a  sil2l  = 
transmission  line  and  furnish  ■ 
converter,  transformers,  watttiicl' S'-^ 
electrical  apparatus,  all  at  It  % 
Wash. 

•{•Bids  will  be  received  until  '■ ' 
14,  bv  Lieut.  D.  N.  Swan.  Crk'. 
Fort  Washington,  Md..  for  furairt 
rials  and  labor  for  semi-annuai  en  . 
repair  of  the  Quartermaster  steer  » 
Robert  Swartwout. 

®The  Puget  Sound  Bridge  &  «(" 
Central  Bldg.,  Seattle.  Wash.,  ha-fl' 
ed    the    contract     at     about    ?oK 
dredging  of  the  west  side  chani»i' 
head  work  at  Olympia  for  the  la- 
ment. 

Canada. 

•{•Bids  will  be  received  imtil  '■ 
10    bv  H.  F.  Maulson,  Secretary  t 
ne'dosa  Power  Co.,  Minnedosa.  ]!■.■  ■•.::.. 
construction  of  the  spillway,  mta  P 
and  power  house  foundations  o™w 
dosa    Power    Co.     Plan?    anJ  ;  | '  WyQ 
msv  be   seen  at   office   oi  VV.  b.  .* 
&  Co..  Grain  Exchange  Bldg..  V' • 
at  the  office  of  F.  G.  Taylor  B;S 
tage  la  Prairie,  and  at  the  ofhces  i'^^^ 
pany   at   Minnedosa. 


*5- 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


^1 
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RANITOID  PAVEMENT 


uperior  of  all 
inent     Pave- 

ome  Company 
ted  GranitoiJ 
ete  Pavement 


cr..cuX  of  n^-or.o- 
nsiruction.  Per- 
t-retaining surtac- 
Intended  tor  all 
ot  traffic.  Satis- 
withstandsall  eli- 
de com  es  rron- 
with  age.  Tlu- 
nitary  pavement 
arket  today.  Tlu- 
able  forstreet  car 
aces.  The  hanci- 
:  them  all.  A  rev- 
I  permanent  pavt- 

■egoing  claims  are 
igly  demonstrat- 
■  vast  yardage  of 
ts  laid  in  an  al- 
ntless  number  of 
:he  United  States 
.da. 

96  interested 
II  begladHo 
ish  further 
letails. 


(PATKXTED— TRADE  MARKS  RKGISTERED) 


GRANITOI  D 


^%^%l|kl^P^^    A^^TP^^   ^%  ^»    ■      Arrangements    will    be    made     with    reliable    contractors   in    such    territory, 
Wwllw    I     R /W^     I    ^/  K  O   ■      may  be  deemed   advisablx. 


MUNICIPALITIES: 


Royalty    arranflements    wiM    be    made    to    provide    for  competitive    bidding. 
Specifications  and   particu  lars  cheerfully  sent  upon   request. 


RANOCRETE  PAVEMENT 


I  ;al  in  Cost 

led  Upon  Cor- 
I  ciples 

'  e  Company  Pai- 
5  nacrete  Pave- 


:lly  Adapted 
1 9ts  of 
e  Traffic  and 
vs 


n*  odsof  "Gran- 

'  '>nstructioncov- 

t  ntial  points  of 

'•"'^.  of  surfac- 

rete   street 

streets    of 

'^.    insuring 

fi  1  qualities. 

'■    <  a  i  e  n  ts  con- 

surfacinu 

'CRETE" 

P'able    for 

'..obile    and 

o  priced  pave- 
»8  jsired,  secure 
e*of  the  experi- 
•■  irm  long  en- 
fi  >ncreto  con- 
to 


(PATENTED— TRADE  MARKS  REGISTERED) 


GRANOCRETE , 


.1,  !■'. 


RUDOLPH  S.  BLOIVIE  COIVIPAIMY  gSHV^R^c^SS 


01^  h. 


GENERAL  OFFICES.    CITY    HALL  SQUARE    BLDG.,   CHICAGO.    ILL. 
New  Orleans,  La.  Birmingham,  Ala.  Fort  Worth,  Texas 


Vancouver,  B.  C, 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Mond 


ay  noi. 


I  A(lvertisempnf/> 
NOTICE   TO   BIDDERS. 

W.-VTEIIWORKS      IMPROVE.MliNTS, 

Bvnn  o.'\K,  K.A.Ns.\.s. 

.Sealer!  pi-opos.ils  will  be  received  by 
tlie  City  Clerk  of  Burr  Oak,  Kansas, 
until  T  o'clock  p.  m..  May  23,  1912.  for 
furnishing-  f.  o.  b.  cars  Burr  Oak,  Kan- 
sas, the  following  material  and  machin- 
ery, also  for  furnishing  tools  and  labor 
i-equired  to  construct  and  install  a  water- 
works  sy.stem  in    Burr  Oak. 

Bids  will  be  opened  by  the  Mayor  and 
Citj*  Council  the  same  evening  at  the 
Council  Chamber  and  bidders  are  invited 
to  be  pre.sent.  and  to  submit  bids  on  the 
following  items  : 

273  tons  of  Cast  Iron  Pipe,  sizes  i.  6 
and  S  inch. 

ll.JoO  lbs.  of  special  castings. 
16,000   lbs.   of  lead. 

."i.tiOO  lin.  ft.  2-in.  galvanized  wrought 
iron    pipe. 

32  fire  hydrants. 

Miscellaneous  list  of  2.  4.  li  and  S  inch 
valves. 

50.000    gal.     elevated    steel     tank,    com- 
plete,   including   foundations. 
2-20    H.    P.    ga.soline    engines. 
2-200  G.   P.  M.  deep  well  triplex  pinnps. 
Also   for   fuinishing  all   the   tools,    labor 
and   material   required   to  construct  a  cir- 
cular   well,     1)>     ft.     inside     diameter    and 
about  60  ft.  deep,  a  pump  house  18x32  ft., 
excavate    trenches,    lay    mains,    set   valves 
and   hydrants,    install   pumps    and   engines 
and    perform    all     the    construction    work 
necessary     to    install    a    complete    water- 
works system. 

Complete  plans  and  specifications  are 
on  file  with  the  City  Clerk,  or  may  be 
seen  at  the  ofBce  of  the  Consulting  Engi- 
neers. Goodwin  &  Harper.  <I20  Scarritt 
Bldg..  Kan.sas  City,  Mo.  Bidding  blanks 
will  be  furnished  with  (he  plans  and 
specifications. 

Parties  desiring  separate  copies  of  the 
plans  and  specifications  for  their  own  use 
may  obtain  same  from  the  engineers  on 
the  payment  of  $3.00  to  cover  cost  of 
blue-prints,   etc. 

Each  proposal  must  be  accompanied 
by  a  certified  check  of  not  less  than  5 
per  cent  of  the  amount  bid,  made  payable 
to  J.  C.  Modlin,  City  Treasurer  of  Burr 
Oak,  Kans..  as  a  guarantee  that  the  bid- 
der receiving  the  award  will  enter  into 
contract  with  the  City  and  furnish  satis- 
factory bonds  within  10  days  after  the 
contract    is   awarded. 

Bonds  have  been  sold  and  the  City 
will  pay  cash   for  everything. 

The  City  reserves  the  right  to  reject 
any  or  all  bids,  to  waive  any  informal- 
ity, and  to  award  the  contracts  as  may 
be  deemed  to  the  best  interests  of  the 
City.  J.  w.   GREEN,   City  Clerk. 


,  DEPARTMENT  OF  THE  INTFRTnn 
vfcE''  Wai^-^^/^  «?F™MAT?on'Ier: 
VICE.— Washington,   D.   C,  April  23    1912 

offiif'  ?''?E°^'k\^  ^'"  ^"^  received  at  the 
offtce  of  the  United  States  Reclamation 
fJTl^^.^^^   Federal   Building,    I^s  Ange" 

112,7  :/:fu7n*^hU''=S?rJ;'v.^S 

la,?;°aur''i^;';;ire"'^^'r-j\^'eral"vf  M^^'=- 
Los  Angeles,   C^|..'Jr,^^^sS'i;iLto^n"'^:"^- 
F.  H.  NEWELL,  Director. 


THE    SANTIARY    DISTRICT    OF 
CHICAGO. 

C.ALUMET-.SAG  CHANNEL  CON- 

STRUCTION. 
To    Contractors  : 

Sealed  Propo-sals  indorsed  "Proposals 
for  Excavation  of  Section  Five"  will  be 
leceived  by  the  Clerk  of  The  Sanitary  Dis- 
trict of  Chicago  at  the  office  of  said  Dis- 
trict 1500-76  West  Monroe  St.,  Chicago, 
111.,  until  12  m.  standard  time,  on  May 
31,  1912,  and  will  be  publicly  opened  by 
the  Board  of  Trustees  at  a  meeting,  to  be 
held  on  that  day  or  at  the  first  meeting 
thereafter. 

The  work  for  which  said  tenders  are 
invited  consists  of  the  excavation  and  col- 
lateral work  on  contract  section  5  of  the 
Calumet-Sag  Channel  of  the  Sanitary 
District  ,of  Chicago,  in  the  township  of 
Pales,  county  of  Cook,  state  of  Illinois. 

The  approximate  quantities  to  be  used 
in  comparison  of  bids  are  ; 

<a)  1,070,000  cubic  yards  of  excava- 
tion of  glacial  drift. 

(b)  141,000  cubic  yards  of  excavation 
of    solid    rock. 

(ci  69,000  square  yards  of  riprap 
slopes. 

(d)  4,S00  lineal  feet  of  roadway  con- 
struction. 

(e)     375   cubic  yards  of  No.    1    concrete. 

(f)  600  cubic  yards  of  No.  2  concrete. 

(g)  900  cubic  feet  of  completed  con- 
crete  cylinders. 

(h)  30.000  pounds  of  reinforcing 
metal. 

(i)  Erection  of  McLaughry  road 
l)ridge    (Lump   Sum). 

(k)  Erection  of  West  S2nd  St.  bridge 
(Lump  Sum). 

All  bids  must'  be  made  upon  blank 
forms  of  proposal  furnished  by  the  San- 
itary District,  and  shall  be  made  in  ac- 
cordance with  and  to  conform  to  all  the 
terms  and  conditions  set  forth  in  "Re- 
quirements for  Bidding  and  Instructions 
to    Bidders"    attached    thereto. 

Specifications,  forms  of  proposal  and 
plans  may  be  obtained  upon  deposit  of 
Five  ($5.00)  Dollars  at  the  office  of  the 
saifl  District.  Said  sum  of  Five  ($5.00) 
Dollars  so  deposited  will  be  refunded  if 
said  plans  and  specifications  are  returned 
on    or    before   June    15,    1912. 

The  Board  of  Trustees  reserves  the 
right   to   reject    any   or  all    bids. 

THE    SANITARY    DISTRICT    OF 
CHICAGO, 
By   Thomas  A.    Smyth.    President   of   its 
Board   of   Trustees. 
-\ttest ; 

I.    J.    BRYAN,    Clerk. 
Chicago,   May    2,    1912.  19-11 


DEPARTMENT  OF  THE  INTERIOR 
UNITED  STATES         RECLAMATION 

SERVICE.— Washington,  D,  C.,  April  20, 
1912.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclama- 
tion Service  at  Provo,  Utah,  until  2  o'clock 
p.  m..  May  16,  1912,  for  the  construction 
of  a  reinforced  concrete  drop,  chute  and 
abutments  for  two  bridges  on  Indian  Creek 
and  Trail  Hollow  Diversion  Canal,  located 
in  Wasatch  County,  Utah,  about  thirty- 
five  miles  northeast  of  Thistle,  Utah  The 
work  involves  the  excavation  of  approxi- 
mately 4,o00  cubic  yards  of  earth  and  rock, 
and  the  placing  of  S75  cubic  yards  of  con- 
crete and  225  square  yards  of  paving 

For  particulars  address  the  U.  S  Recla- 
ton  I)  l?"'"'^'''  Provo.  Utah,  or  Washing- 
F.  H.  NEWELL,  Director. 


OF 


NOTICE      OF      RECEPTIoi 
BIDS.  ! 

Notice    is    hereby    ^-iven    that  ti  „, 
missioners    of    the    First    Additio  „   ' 
Rattlesnake    Drainage    District    'V' 
County,    AVisconsin,    will    receive  L 
als   for  doing   the   work   providedir  ,' 
plans   and    specifications   of  saidisi 
on  and  up  to  the  15th  dav  of  Ma;  11' 
Copies   of    the   plans  and   spec'ijti 
may    he    obtained    from    .Mathiasinj 
President  of  the  Board  of  Commi ,„,'.' 
Deerfield,   Wis.,  or  from  F.  w  h 
torney.  Room  424  Washington  Bin.  m 
ison.  Wis. 

Dated  .\pril  26,   1912. 

MATHIAS   LI^•|.^ 
■I.   H.  AUBY. 
H.    G.    CLARK. 

Commiss^^  . 

READVERTISEMENl 

Sealed  proposals  for  the  constnoii  of< 
a  complete  water  system  will  l)»  ,,|,, 
by   the  Village  of  Ashton.  111.,  ,1,  j  ,^1 
m..    May    23.    and    then    publiolv  ,e,^ , 
-Approximately  six  miles  of  4  in,.  (.mjI 
S   in.   mains,   an   elevated   tank,  il  r. 
and   pumping   machinery  are  inoied 
the    work.      Plans    and    specificati!  ; 
on  file  with   the  Village  Clerk  at!lii 
and  in  the  office  of  the  Aetna  Enga-i, 
Bureau,   17  N.   LaSalle  St.,  Chica^  T 
village   reserves    the   right   to  rej  j- 
and  all  bids.     Certified  checks  fo fir- 
cent  of  bid  must  accompany  projil 
S.   T,  ZELLER  .,' 
President  Village  of  AsiiK  Dl 


SUCTION     MAIN    AND    WLIS. 

Proposals  will   be   received  by  1  C.iy 
of  Grand  Haven.  Mich.,  until  3  0   i 
m.,  Tuesday,   May  21,  1912,  for   1 
delivering,    trenching,    laying   ;ir 
filling  about   3,200   ft.   of"l6-in. 
suction  main  from  a  well  on  tli.; 
Lake  Michigan  to  the  pumping  iiiji 

Also   for  sinking  a  30  ft,  diame  »f..' 
on  thesljore  of  Lake  .Michigan, 

The  right   is  reserved  to  reject  J  'i 
all  bids. 

Plans  and  specifications  may  he  .nil 
the   office  of  Gardner   S.   William  C"' 
suiting    Engineer,    Ann    Arbor,    ) 
will  be  furnished  on  request  by  n 
office. 


STEEL     WATER     TOWER  iN. 
TANK. 

Sealed  proposals  are  invited  1 
be  received  at  the  office  of  the 
Clerk,  Compton,  Illinois,  until  - 
p.  m..  May  10,  1912,  for  the  corstn. 
a  steel  water  tower  and  tank. 

Bids  must  be  accompanied  by  ■»' 
fled  check  in  the  sum  of  One  i  'I' 
dollars  ($100.00)  to  be  forfeited 
Village  of  Compton  should  the  bid 
fuse  or  neglect  to  enter  into  a  c 
In  the  event  that  the  work  be  aw^i 
him. 

Proposals  must  be  made  on  a  si 
form  which  may  be  obtained  f>'' 
Village  Clerk.  For  further  infd 
address  J.    S.   Archer.  Village  Clei 

The  right  is  reserved  to  reject  ,-i 
all  bids. 

CHARLES  BR.4DS1  ' 
President    Village    Board,   Comptni  " 
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CALLS  FOR  BIDS 


$2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


DN  MAIN  AND  WELL. 

:  will  be  received  hy  tlie  I'ity 
Haven.     Michigan.       until      :; 

11.,  Tuesday,  May  21.  1911'.  for 
delivering,    trenching,     laying 

ling  about  3.200  feet  of  16-inch 

suction   main    from   a   well    on 

,f  Lake  Michigan  to  the  pump- 
sinking    a    30-foot     diameter 

)  shore  of  Lake  Michigan. 

t  is  reserved  to  reject  any  or 

A  specifications  may  be  seen 
:e  of  the  City  Clerk   at   Grand 

at  the  office  of  Gardner  S. 
Consulting  Engineer,  -\nn  Ar- 
san,   or   will    be    furnished    on 

the  latter  office. 


by   Authority   of   the   Common 
of  the  City  of  Milwaukee 


^ater  Works  Tunnel. 


e  Department  of  Public  Works, 
waukee,  April  15,   1912. 
oposals  will  be  received  at  this 
Wednesday,   May   15,   lOli',   at 
\  a.  m.,  for  furnishing  all  ma- 
doing  all   the   work  necessary 
d  to  construct  a  water  works 
ve  tl2)   feet  in  diameter,  for  a 
approximately   four   thousand 
out    into     and      under      Lake 
rem  a  point  on  the  lake  shore 
er  line  of  Linwood  avenue  ex- 
lake  shaft,  including  connec- 
eel  cylinders;  one  shore  shaft, 
0  (2)  gate  wells  and  all  con- 
d  approximately  one  hundred 
50)   cubic   yards   of    rock    ex- 
cording  to   plans  and  specifl- 
ile  in  this  office. 
11  submit  separate  figures  for 
lowing  branches  of  the  work: 
a,  however,  will  be  let  to  the 
fl  r  In  the  aggregate  for  doing 
'irk,  based  upon  the  estimated 
J  ven  in  the  specifications: 
V  rice  per  lineal   foot   of  shore 
»1  te,  including    two     (2)     gate 
I  11    connections,    copings    and 

J  price  per  lineal  foot  of  brick 
It- extensions  at  the  shafts. 
.Airice   per   lineal    foot    of   lake 
ni  te,    including   steel    cylinders 
Cc  lections. 
—  price  per  cubic  yard  of  rock 

"1 

■4  'ice  per  lineal  foot  of  tunnel 

t^k'ere   to    be    used    instead    of 

riJ  of  tunnel. 

ompleted  on  or  before  the 

uai.  failing  in  which  the 

..I  pay  the  city  of  Milwau- 

iQ'lated    damages    the    sum    of 

"f  d  (11,500.00)  dollars  for  each 

y's  delay  in   completing  the 

'■e:ired    in    the    penal    sum    of 

<{  In   lieu    thereof    the    bidder 

'8l  with    the    Commissioner    of 

'■  01,     the    sum    of    $45,000.00    m 

wified  check. 

is  are  submitted  with  bids, 

n  or  a  surety  company  au- 

'"isiness  in  Wisconsin  will 

ud    bond    to    be    approved 

S  |ttorney  as  to  form  and  ex- 

'O^  being   presented   with   bid 

'"  issioner    of    Public    Works. 


util 


-Ml  bids  must  be  stated  m  writing  and  in 
figures. 

All  moneys  deposited  will  be  returned 
to  unsucce-ssful  bidders  on  award  of  eon- 
tract  and  to  successful  bidder  when  con- 
tract is  entered  into. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

Bidders  are  required  to  submit  with 
their  proposals  the  method  they  intend  to 
adopt  in  carrying  out  this  work. 

Plans  and  specifications  will  be  fur- 
nished to  prospective  bidders  on  the  re- 
ceipt of  $10.00  as  a  guarantee  for  their 
safe  return. 

Signed. 

H.  v..   BRIGGS. 
Commissioner  of  Public  Works 

Countersigned,    April    15.    1912. 

C.  P.  DIETZ, 

Comptroller 

GATE-HOUSE  AND  TWO  CON- 
CRETE BRIDGES. 
Located  at  Trenton  Falls,  N.  Y..  one 
mile  trom  railroad,  6,000  cu.  yds.  earth. 
4,000  cu.  yds.  rock.  1,000  cu.  yds.  con- 
crete. 8,000  lbs.  re-inforcement,  details 
for  gate-house,  lump  sum.  The  work  is 
within  a  radius  of  a  few  hundred  feet 
and  must  be  completed  by  October  1st, 
1912.  Bids  to  be  opened  at  12  o'clock  or. 
May  10th,  1912.  For  further  information 
address 

THE   ALTO   CONSTRUCTION   COM- 
PANY. 

Holland    Patent.    N.    Y. 

St.   Charles,   III.,   May  3,   1912. 

"Sealed  bids  will  be  received  by  the 
Board  of  Local  ImpTo\'ements  of  the 
city  of  St.  Charles.  111.,  until  7  :00  o'clock 
p.  m..  A.  D.  May  15.  1912.  on  extensions 
of  water  mains  covering  1,344  feet  of  4- 
inch  pipe,  and  8,841  feet  of  6-inch  pipe, 
and    laying. 

Plans  may  be  e.\amined  at  the  office  of 
city  clerk,  Karl  C.  Wettstein,  or  City  En- 
gineer G.  N.  Lamb.   St.  Charles.  III." 
19-lt 

Crystal    Falls.    Mich. 

Bids  will  be  received  by  the  County 
Road  Commission  until  1  o'clock  May  13, 
for  building  eight  miles  of  dirt  road  from 
Iron  River  to  Beectiwood  and  four  miles 
of  dirt  road  from  Mastodon  to  Uie  Brule 
River. 

Each  proposal  must  be  accompanied 
with  a  certified  check  for  $50.00,  payable 
to  the  Chairman  of  the  Board  of  Coun- 
ty Road  Commissioners,  whicli  will  be 
returned  upon  the  execution  of  the  Con- 
tract. 

Plans   and   profiles   may   be   seen   at   the 
office  of  the  County  Road  Engineer,  Crys- 
tal   Falls,    Michigan. 
19-lt  A.    L.    BURRIDGE. 


DEPARTMENT  OF  THE  INTERIOR. 
UNITED  STATES  RECLAMATION 

SERVICE.— Washington,  D.  C.  April  23, 
1912.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclamation 
Service,  Malta,  Montana,  until  2  o'clock 
p.  m..  May  21,  1912,  for  earthwork  and 
structures  on  the  first  eleven  miles  of 
Dodson  North  Canal,  laterals  and  waste- 
water ditches.  The  work  involves  ap- 
proximately 277.000  cubic  yards  of  excava- 
tion. 1,500  cubic  yards  of  reinforced  con- 
crete, and  the  placing  in  structures  of  86,- 
000  feet,  B.  M.,  of  lumber. 

For  particulars  address  the  L'.  S.  Recla- 
mation Service,  Washington,  D.  C. ;  Hele- 
na, Montana,  or  Malta.  Montana. 

F.  H.  NEWELL,  Director. 


I'roposal.s  fur  tlie  purclia.si.-  uf  Steel 
Lighters,  offered  tor  sale  by  the  Istlimian 
Canal  Commission,  which  are  no  lonfjer 
needed.  Sealed  proposals  will  be  re- 
ceived at  the  office  of  the  General  Pur- 
chasing Officer.  Isthmian  Canal  Commis- 
sion. Wa.shington,  D.  C,  until  10  :30  a. 
m.,  Julv  3.  1912.  at  which  time  they  will 
be  opened  in  public,  for  the  purchase  of 
the  above-mentioned  articles.  Blanks  and 
general  information  relating  to  this  Cir- 
cular (No.  709)  may  be  obtained  from 
this  office  or  the  offices  of  the  Assistant 
Purchasing  Agents.  24  State  St.,  New 
York  cltv :  614  Whitney-Central  Build- 
ing. New  Orleans.  La.,  and  1086  North 
Point  St..  San  Francisco,  Cal. ;  also  from 
the  V.  S.  Engineer  Offices  in  the  following 
cities:  Seattle,  Wash.,  Los  Angeles,  Cal.: 
Baltimore.  Md.  :  Philadelphia.  !'a.  :  Pitts- 
burgh. Pa.  ;  Boston.  Mass.  ;  Buffalo.  N. 
Y.  :  Cleveland,  Ohio;  Cincinnati.  Ohio; 
Chicago,  111.  :  St.  Louis.  Mo. ;  Detroit, 
Mich.  :  Jlilwaukee.  Wis.  ;  St.  Paul.  Minn. : 
Chattanooga.  Tenn.  ;  Louisville.  Ky.  :  Mo- 
bile. X\ii..  and  Galveston,  Tex.  ;  Commer- 
cial Club.  Kansas  City,  Mo.  ;  Chamber  of 
Commerce.  Quincy,  111.,  and  Commercial 
Club.  Tacoma.  Wash. — F.  C.  Boggs.  Ma- 
jor. Corps  of  Engineers,  U.  S.  A.,  General 
Purchasing    Officer. 

L'.  S.  Engineer  Office,  Rock  Island,  111., 
.-Vpril  29,  1912. — Sealed  proposals  for 
widening  and  deeping  South  Slough  at 
Milan.  111.,  (dredge  work),  will  be  re- 
ceived until  3  p.  ni..  May  13.  1912.  and 
then  publicly  opened.  Information  on  ap- 
plication.   C.  Keller,  Major.  Engrs. 


DEPARTMENT  OF  THE  INTERIOR, 
UNITED  STATES  RECL.A.MATION  SER- 
VICE.—Washington,  D.  C.  April  20,  1912. 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Reclamation 
Service  at  Provo,  Utah,  until  2  o'clock  p. 
m..  May  IS,  1912,  for  the  construction  of 
concrete  canal  intake  structures  and  con- 
crete bridges  on  Indian  Creek  and  Trail 
Hollow  Diversion  Canal,  located  in  Wa- 
satch County.  Utah,  about  thirty-five 
miles  northeast  of  Thistle,  Utah.  The 
work  involves  the  excavation  of  approx- 
imately 2.650  cu.  yds.  of  earth  and  rock 
and  the  placing  of  560  cu.  yds.  of  con- 
crete. 260  cu.  yds.  of  paving,  a  set  of 
sluice  gates,  and  miscellaneous  steel. 

For  particulars  address  the  U.  S.  Rec- 
lamation Service,  Provo,  Utah,  or  Wash- 
ington, D.  C. 

F.  H.   NEWELL,  Director. 

DEPARTMENT  OF  THE  INTERIOR, 
UNTTED  STATES  RECLAMATION 

SERVICE.— Washington,  D.  C,  April  23. 
1912.  Sealed  proposals  will  be  received  at 
the  office  of  the  United  States  Reclamation 
Service,  Malta,  Montana,  until  2  o'clock 
p.  m..  May  21,  1912,  for  the  construction 
of  laterals,  waste-water  ditches  and  struc- 
tures on  the  First  Unit,  Dodson  South 
Canal.  Milk  River  Project,  Montana.  The 
work  involves  the  excavation  of  approxi- 
mately 67.000  cubic  yards  of  material,  and 
the  erection  of  six  small  structures. 

For  particulars  address  the  U.  S.  Recla- 
mation Service,  Washington,  D.  C. ;  Hele- 
na, Montana,  or  Malta.  Montana. 

F.  H.  NEWELL,  Director. 

U.  S.  ENGINEER  OFFICE.— Galveston, 
Texas,  May  1,  1912.  Sealed  proposals  tor 
constructing  concrete  sidewalk,  brick 
pa\'ement,  concrete  curbing  and  drains  at 
Fort  Travis  Reservation,  Port  Bolivar, 
Galveston,  Texas,  will  be  received  here 
until  12  o'clock  noon.  May  31,  1912,  and 
then  publicly  opened.  Information  on  ap- 
plication. EARL  I.  BROWN,  Major, 
Engrs.      

U.  S.  ENGINEER  OFFICE,  Kansas 
City,  Mo..  April  22,  1912.— Sealed  propos- 
als for  constructing  about  12,000  ft.  of 
standard  revetment  on  Missouri  Rivet, 
about  31  miles  below  Kansas  City,  and  3 
miles  below  Missouri  City,  Mo.,  will  be 
received  at  this  office  until  12  noon.  May 
22,  1912,  and  then  publicly  opened.  In- 
formation on  application.  EDWARD  H. 
SCHULZ,    Major,    Engineers. 


U.  S.  ENGINEER  OFFICE,  GALVES- 
TON, TEXAS,  April  18,  1912.— SEALED 
t?-P^9.?^^^  '<"■  derdging  the  Houston 
Ship  Channel,  will  be  received  at  this 
office  until  12  m.,  May  15.  1912,  and  then 
publicly  opened.  Information  on  applica- 
tion.    EARL  J,  BROWN.  Major,  Engrs. 
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of  road  and  amounted  to  $74.44.5;  the  other 
covered  1.3.5  miles  and  totaled  $66,'5'57.  Large 
single  contracts  are  not  confined  entirely  to 
work  in  New  York  state.  In  the  southern 
states  it  is  not  unusual  for  one  contractor  to 
secure  the  work  of  constructing  an  entire  sys- 
tem of  improved  highw-ays  for  a  county.  In 
some  cases  these  contracts  have  amounted  to 
$200,000  or  $300,000  and  have  covered  several 
hundred  miles  of  road.  Contracts  covering 
30,  40,  60  or  even  100  miles  of  road  are  being 
advertised  daily  in  some  of  the  southern  and 
western  states.  Only  the  other  day  Monroe 
County,  Tennessee,  awarded  a  contract  for 
grading  sotne  160  miles  of  roads,  the  success- 
ful contractor  securing  the  work  at  $27.5,000. 

.At  the  present  time  there  are  over  .30  states 
that  render  aid,  financial  or  otherwise,  in 
building  roads.  In  many  of  these  states,  un- 
fortunately, the  appropriations  are  so  small 
that  the  aid  rendered  must  lie  classed  as  "oth- 
erwise." In  these  states,  however,  each  year 
sees  the  appropriations  increased,  and  it  will 
be  only  a  question  of  time  before  hi.ghway 
improvements  will  be  undertaken  on  a  larger 
scale.  Of  the  other  state  aid  states.  New  York 
is  spending  the  last  of  a  $-50,000,000  bond  issue, 
and  probably  will  provide  a  like  amount  in 
the  near  future;  California  will  this  month 
open  bids  on  the  first  roads  to  be  constructed 
under  a  $18,000,000  bond  issue ;  Pennsylvania 
is  now  taking  bids  for  the  first  si.x  roads  to  be 
constructed  under  the  Sproule  act,  which  pro- 
vides an  appropriation  of  several  million  dol- 
lars; Ohio  has  $1,320,000  available  for  con- 
struction purposes  this  year,  and  New  Jersey 
has  $1,-500,000.  The  other  states  have  sums 
available  ranging  from  $400,000  to  $800,000. 
These  figures  indicate  only  approximately  the 
amount  of  road  construction  that  will  be  un- 
dertaken this  year.  Towns,  counties  and  dis- 
tricts are  undertaking  the  improvement  of 
their  roads  without  the  aid  furnished  by  ihe 
states.  In  Texas  about  50  counties,  last  year, 
voted  an  aggregate  of  $8.9 1.5,.500- of  bonds  for 
road  construction  purposes;  in  Tennessee  16 
counties  voted  a  total  of  $2,109,9:33  of  bonds, 
and  in  .A.lamaba  $1,480,000  of  bonds  were  voted 
by  six  counties. 

The  work  now  being  done  is  just  a  begin- 
ning. The  next  few  years  will  see  the  con- 
struction  nf  more  miles  <if  improved   highway 
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than  have  been  built  in  all  the  time  since  state 
aid   was  started,  21  years  ago. 


Method  of  Computing  Rope   Capacity  of 
a  Drum. — The  rule  used  by  the  -A,  Leschen 
S:  Sons  Rope  Company  for  computing  the  rope 
capacity   of   any   sized   drum   is   as   follows: 
.•\dd   the   depth   of   flange   in   inches   to  the 
diameter  of  the  drum,  and  multiply  this  re- 
sult by  the  width  (out  to  out')  of  the  drum. 
This    product    is    then    niultiolied    by     the 
figure   below   corresponding   to   the   size   of 
rope  used: 
Vi    in 
%    in 
7/16   in 
}4    in 
9/16  in 
%    in 
^4    in. 
"s    in 
1       in 
IH   in 
1»4   in 

Weight  of  Concrete. — The  weight  per 
cubic  foot  of  concrete  as  molded  into  beams 
for  flexure  tests  and  into  cubes  and  cylinders 
for  comparison  tests  is  given  in  a  report  is- 
sued by  the  Bureau  of  Standards.  The  speci- 
mens were  weighed  at  the  ages  of  4,  13,  26  and 
52  weeks  and  for  each  aere  generally  21  speci- 
mens were  averaged.  .A.s  the  concrete  showed 
no  increase  of  weight  with  age  we  give  below 
only  the  general  averages  as  follows : 
Beams,       Cylinders, 

Kind.  lbs.  lbs. 

Granite    concrete .148  148.6 

Limestone  concrete....   146.6  146.7 

Gravel  concrete 144.1  144.8 

Cinder  concrete 119  119.3 


4  111 

1^8 

T-% 
1% 
1% 

2'/4 

2% 
21^ 

138 

1  SO 

in 

in 

in. 

In 

116 

1 1.37 

1.03 

.82S 

.....   .099 

085 

074 

67^ 

in r- 

in..... . 

in 

; O60 

4';.-, 

1                            34' 

. ....    .058 

052 

2fi' 

in 

04h 

1 207 

in 

n4.' 

167 

Cubes. ■- 
lbs. 
147.7 
145.7 
144 
llS.l 


Cost  of  Pumping  Sand  for  Use  in  Con- 
crete.— The  cost  of  pumping  sand  for  use 
in  concrete  is  stated  by  Mr.  D.  G.  Keith  in  a 
paper  before  the  Interstate  Tile  .'Xssociatioii  to 
run  about  10  cts.  per  cubic  yard,  but  has  been 
as  high  as  17  cts.  under  unfavorable  condi- 
tions. .A.  6  in.  centrifugal  sand  pump  is  used 
with  6f>  ft.  of  suction  pipe  and  111  ft.  of  dis- 
charge pipe.  It  is  operated  by  a  threshing  en- 
gine, which  is  rented  at  $5  per  day  including 
the  engineer's  service.  This  engine  uses  l,-500 
lbs.  of  coal  per  day.  The  pump  is  operated  at 
about  250  revolutions  per  minute. 
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we   are   to  obtain   a  clear   idea  |  t],. 
of   a   ■■jilanner's''   services,   and,  Lrefv 
the  extent  to  which  competition  LnJ 
ners"  can  be  carried  with  econly  °'i 
not  ordinarily  done.     Indeed,  weiavi. 
it    is    never    done    systematicalljaiKl'- 
done  at  all.    Consequently,  engini's  and 
expert   "planners"   are   rarely  p;i  „.|„, 
are  worth,  to  say  nothing  of  whlthf/ 
be  worth   were  competition  broiit  j,;, 
to   stimulate    them   to   do   their  1st  r 
quently,    also,    competition    amoi  ■  ' 
is   frequently   non-existent  in  tli 
where  its  existence  would  result 
saving. 

To  continue  our  use  of  trans' 
as   illustrative   of   what   planning 
plish,  let  us  consider  what  is  or  ; 
for  railway  location  and  what  m  ; 
be  spent. 

The  cost  of   locating  a  railwa 
exceeds  $300  per  mile  of  raihva, 
struction  cost  is  $30,000  per  mile  J 
considerably  less  than  1  per  cer  : 
struction   cost    is   spent   in   locat* 
the  average  has  been  0.5  per  ce 
is  this  expenditure   for  planning.; 
it    sinks    to    much    smaller   prop; 
contrasted  with  the  capitalized  a 
ing  expense  that  is  effected  by  ch; 
tion.      Every    engineer    familiar 
economics  knows  that  variations 
tion   cost   often   amount   to  seve 
according  to  the  skill  of  the  loca 
Likewise,    variations    in    capitalii 
expense  are  often  surprisingly  I, 
between   locations   made  by  skill 

If   the   annual   operating  expei 
be  varied  by  changes  in  location 
mile  of  road,  and  if  the  interest 
5  per  cent,  then  the  capitalized 
$3,000   annual   expense   is  $60,00(?tf  il 
added    to   $30,000   construction  c'.--". 
$90,000  per  mile  as  the  total  capit  • 
the  part  of  the  railway  that  ma 
by   location.     A  variation  of  onl. 
between  the  results  of  two  locati  - 
therefore,  means  $1,800  per  mile,  i     :: 
of  only  one-third  of  one  per  cenif,!:  i 
per  mil«,  which  is  the  assumed  cioi;* 
tion    made    by    one    locating   pai    Cl( 
then,  it  is  economic  folly  not  to  n  it] 
two  competing  parties  engaged  irieiati 
of  such  a  railway.  ' 

We  have  used  the  above  given  freiiil 
for  illustration  of  the  principle  tcs  nljt 
in  measuring  the  net  gain  that  m.'^e  "( 
by  competitive  planning.  .A.nothclli' •■ 
will  probably  elucidate  still  more.'irr 
of  management  under  considerat . 

If  the  planning  relates  to  a  pli'tb.ii 
be  operated  at  a  considerable  anilnii 
then,  as  we  have  just  seen,  the  anal  t 
ing  expense  must  be  capitalized  oult-^ 
the  case  may  be,  before  the  propei--P'i' 
for    planning    can    be    correctly  *''' 
Often,   however,  the  "plant"  is  a<t  i 
ture.   like   a  bridge,   whose  opera?  ^ 
is  mainly  maintenance  and  so  siil  !■ 
almost  negligible.     In  that  case    «!" 
may  be  confined  only  to  the  firsl'Si  i 
structure.      If,    for   example,   a  ','lf 
costing   about   $20,000  is  to  be  d?ii 
if    extreme    variations     in    desig  o' 
difTer  by  no  more  than,  say,  10  r^^" 
cost  of  the  structure,  it  is  clear  tin" 
design   will  probably  be  within  ■' f 
the   minimum   cost  attainable.    H-'' 
lows  that  competitive  designing''! 
not  result  in  a  net  saving  in  the'll- 
more  than  $1,000  is  spent  .to  seci  » 
design.     But   if   a  railway  were 


Science  of  Management — The  Law  of 
Competitive  Planning. 

Competition  is  charged  by  Socialists  with 
being  the  greatest  source  of  industrial  waste, 
and  it  is  praised  by  individualists  as  being 
not  only  the  sharpest  spur  to  achievement,  but 
the  cause  of  all  mental  evolution.  Some  econ- 
omists, therefore,  would  eliminate  competition 
as  far  as  possible,  while  others  urge  that  it 
be  fostered  even  to  a  greater  degree  than  at 
present. 

There  are  several  sorts  of  competition,  but 
for  the  present  purpose  we  need  consider  only 
two:  (1)  Competition  among  "producers," 
and  (2)  competition  among  "planners."  When 
the  distinction  between  these  two  sorts  of 
competition  is  clearly  apprehended,  we  shall 
understand  better  why  one  kind  of  competition, 
if  carried  far,  leads  to  economic  loss,  while 
another  kind  of  competition  leads  to  enormous 
economic  gain,  even  though  the  degree  of 
competition  seems  excessive  to  the  ordinary 
observer. 

We  use  the  term  "producer"  in  the  ordinary 
sense  to  denote  the  worker  in  distinction  from 
the  manager,  engineer  or  inventor.  These  lat- 
ter we  shall  call  "planners."  They  design, 
plan  and  direct.  Thev  are,  in  truth,  producers 
also.  Indeed,  they  are  the  greatest  of  all  pro- 
ducers, if  the  word  produce  is  used  in  a 
philosophic  sense  :  for,  by  their  plans,  produc- 
tion  has   been    increased    many   fold. 

It  may  readily  be  shown  that  if  competition 
among  "producers"  of  any  class  is  carried  far, 
there  will  not  be  enough  demand  for  their 
product  to  keep  all  of  them  busy,  and  their 
"output  factor"  will  consequently  fall.  Our 
discussion  of  the  "output  factor"  in  a  previous 
issue  makes  it  unnecessarv  to  do  more  here 
than  to  mention  the  fact  that  a  low  "output 
factor"  is  always  a  cause  of  a  high  unit  cost. 
This  is  the  reason  why  it  is  uneconomic  tu 
have  two  telephone  plants,  for  example,  serv- 
ing the  same  community.  This,  also,  is  the 
reason  why  there  is  so  much  waste  in  existing 
competitive  methods  of  marketing  produce. 
Innumerable  examples  of  the  waste  arising 
from  low  "output  factors"  caused  by  compe- 
tition will  occur  to  anyone  who  gives  the 
matters  thought. 

Turning  to  competition  among  "planners" 
we  hnd  a  wtioUy  different  condition.  There 
is  almost  no  limit  to  the  lowering  of  unit  costs 
that  "planners"  may  effect  in  any  line  of  pro- 
duction except  in  marketing  the  product,  and 
the  more  vigorous  the  competition  among 
■'planners,"  the  more  rapidly  do  they  revolu- 
tionize industrial  production.  This  is  well 
illustrated  in  Germany  and  America,  where 
technical  education  has  developed  more  trained 
"planners"  than  in  any  other  countries. 

In  order  to  secure  a  perspective  view  of 
what  competitive  planning  can  accomplish,  let 
us  consider  for  a  moment  what  it  has  accom- 
plished in  a  single  line  of  production,  namely, 
the  production   of   ton-miles. 

To  make  comparisons  readily  comprehen- 
sible, let  us  express  all  costs  in  terms  of  the 
ton-mile  unit,  on  the  assumption  that  the 
transporting  instrument  travels  one  way  loaded 
and  returns  unloaded,  or  has  a  50  per  cent 
load  factor. 

Let  us  assume  that  the  daily  wage  of  the 
average  workman  is  $2,  and  that  the  daily 
cost  of  a  horse  is  $1.  Then  we  shall  have 
appro.ximately  the  following  costs  of  trans- 
portation overland  by  nine  different  methods: 

Cents  per 
ton-mile. 

1.  Carried  on  man's  shoulders,  50  lbs l.OCitl 

2.  Ordinary  wheelbarrow,    100  lbs 500 

3.  Chinese  wheelbarrow,  200  lbs 250 

4.  Pack  horse,   200  lbs 125 

5.  One-horse  cart  on  earth  road.  1.000  lbs.         75 
fi.  Two-horse    wagon    on    earth    road,    2,000 

lbs 50 

7.  Ditto  on  macadam  road.  0,000  lbs 17 

8.  Car  on  light   rails.  2  horses.   12,000  lbs..  !t 

9.  Locomotive  and  train.   1.000,000  lbs 0.5 

In  none  of  these  nine  methods  is  any  allow- 
ance made  for  plant  interest,  repairs  and  de- 


preciation, except  in  the  ninth  case.  Of  course, 
the  cost  of  freight  transportation  by  railway 
is  largely  a  function  of  traffic  density  and 
lirst  cost  of  plant.  The  estimate  of  one-half 
cent  per  ton-mile  for  rail  transportation  is 
given  mainly  for  illustration,  but  is  not  far 
from  the  average  cost  under  the  conditions 
assumed  for  this  illustration. 

The  first  great  "planner"  in  the  transporta- 
tion department  of  human  production  was  the 
man  who  invented  the  wheel  and  a.xle.  The 
immediate  result  was  to  increase  the  transport- 
ing output  of  men  several  fold,  and  the  ulti- 
mate result  was  to  enable  other  "planners" 
to  develop  the  railway. 

It  will  be  noted  that  the  cost  of  carrying 
produce  on  the  backs  of  men  is  2,000  fold  as 
much  as  the  cost  of  carrying  produce  bj-  rail, 

Linder  favorable  conditions  as  to  density  of 
traffic,  etc..  the  ratio  of  railway  to  man  car- 
riage cost  is  more  than  4,000  to  1.  This  ratio 
seems  startling  enough,  yet  there  is  still  an- 
other point  of  view  that  brings  into  even 
greater  eminence  the  worth  of  planning  brains. 

In  .\merica  the  steam  railwavs  transport 
more  than  200,000,000,000  ton-miles  annually 
at  a  charge  of  about  %  ct.  per  ton-mile,  mak- 
ing a  total  annual  charge  of  more  than  $1,- 
500,000,000.  If  this  traffic  were  carried  on 
men's  backs  the  annual  cost  would  be  1,333 
times  as  great.  Hence,  if  there  were  a  per- 
petual monopoly  in  the  right  to  use  the  inven- 
tion of  the  wheel  and  a.xle,  if  money  were 
worth  5  per  cent,  and  if  the  owner  of  the 
assumed  wheel  and  a.xle  monopoly  could  col- 
lect all  that  is  annually  saved  in  .America  by 
virtue  of  carrying  produce  by  rail  instead  of 
on  men's  backs,  the  capitalized  value  of  the 
invention  of  the  wheel  and  a.xle  would  be 
$1,500,000,000  X  1,332  H- 5  per_  cent  =  $39,960,- 
000,000,000.  The  figure  is  incomprehensible 
until  expressed  in  terms  of  some  other  unit. 
It  is  equivalent  to  about  $400,000  for  every 
individual  in  America.  This  value,  it  should 
be  remembered,  rests  upon  the  assumption 
that  the  daily  wage  is  $2 ;  but,  in  fact,  the 
daily  wage  would  be  only  a  small  fraction 
of  $'2,  were  all  freight  carried  on  men's  backs. 
Furthermore,  no  such  volume  of  freight  could 
possibly  be  moved,  fOr  it  would  take  men  to 
the  number  of  more  than  20  times  the  total 
population  of  .America  to  carry  as  many  ton- 
miles  by  man  portage  as  are  now  carried  by 
rail. 

Society  at  large  ultimately  gains  enormously 
by  every  plan  that  reduces  the  unit  cost  of 
production,  and  the  measure  of  such  gain  is 
found  by  dividing  the  total  annual  saving  by 
the  rate  per  cent  of  interest,  i.  e.,  by  capitalis- 
ing the  annual  saving.  While  this  rule  is 
applicable  in  considering  the  zmlue  to  society  of 
a  "planner's"  services,  it  is  not  applicable  in 
determining  the  value  of  such  services  to  an 
individual  or  to  a  corporation  that  does  not 
possess  a  perpetual  monopoly. 

If  the  right  to  enjoy  the  annual  saving 
effected  by  a  given  "plan"  is  perpetual — not 
limited  to  a  term  of  years — then  the  value 
of  the  "plan"  is  the  capitalized  annual  saving 
in  cost  of  production  effected  by  it.  If  the 
enjoyment  of  the  saving  effected  by  a  "plan" 
is  limited  to  a  given  term  of  years,  then  the 
value  of  the  saving  is  the  capitalized  annual 
saving  minus  the  sum  of  money  which,  placed 
at  compound  interest,  will  amount  to  the  cap- 
italized annual  saving  at  the  end  of  the  given 
term  of  years.  In  other  words,  the  "present 
worth"  of  the  annual  saving  is  determined  by 
the  well  known  method  of  calculating  the 
present  value  of  an  annuity.  Although  the 
method  of  such  calculation  is  well  known, 
there  is  unfortunately  no  single  word  to  de- 
note the  method.  We  shall,  therefore,  use 
the  word  valnatc  to  denote  the  process  of 
finding  the  present  worth  of  an  annual  saving. 
If  the  right  to  enjoy  an  annua!  saving  is  per- 
petual, then  the  word  valuate  becomes  synony- 
mous with  capitalize. 

It  is  of  the  utmost  importance  to  valuate 
the  annual   saving  that  a  "planner"   effects  if 


bridges  of  this  same  span  and  !'• 
might  possiblv  pav  to  spend  n  ly 
$1,000 -=$100,000  in  securing  '-or  ti- 
signs.  Obvioush.  no  such  expemio 
be  required  to  obtain  a  consider  c^ 
of  high  class  competition  in  desigr?' 
ard  bridge.  But  the  point  that  i;" 
vious  is  the  economy  that  results " 
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ig  where   much   capital    is   at 

$7,0U0  annually  per  mile  of 
te    the    average     railway     in 

capitalized  at  5  per  cent,  is 
H>,im  that  is  at  stake  in  the 
■h'mile.  It  has  been  claimed 
he  present  operating  expense 
i  bv  better  management.  As- 
e  xvithin  the  bounds  of  proba- 
third  of  $140,000,  or  S4T.000. 
d  value  per  mile  of  railway 
ved  bv  competitive  planning 
nt  probably  sufficient  to  build 
average  mile  of  railway  in 
e  we  do  not  subscribe  unre- 
proposition  that  one-third  the 
sj  expense  of  railways  can  be 
Strong  reasons,  based  on  actual 

us,  that  such  a  saving  can  be 
d,  we  may  add  that  it  is 
cost  of  freight  transportation 
3  a  third  of  what  it  now  aver- 
•adical  changes  in  the  mechan- 
transportation.  But  without 
Im  of  the  possible  we  find  in 
:  probable  enough  reason  for 

of  seemingly  huge  sums  of 
itive  planning  of  railway  con- 
oration. 

le  e.xistence  of  a  large  number 
railway  lines  already  insure.^ 
•able  amount  of  competitive 
:ounis  largely  for  the  remark- 
1  ton-mile  costs  that  has  been 
this  country.     However,  there 

that  all  the  money  thus  tar 
live  railway  planning  has  been 
at  is  economically  warranted 
ilized  saving  that  can  certainly 

companies  that  virtually  have 
safely  weigh  the  value  of  an 
.  capitalizing  the  saving:   for 

are  public  agents,  and,  as 
■  may  properly  regard  an  an- 
1  operating  expense  as  being 

lie  asset.  Private  companies 
can  not   safely  capitalize   an- 

the  saving  to  them  is  limited 

less  definite  term  of  years : 
I  nnual  savings  must  be  valu- 

<plained.  In  this  connection 
(  o  express  a  valuated  annual 
^  f  a  capitalized  annual  saving, 
ciditions.  If  the  interest  rate 
je  valuated  annual  saving  is 
r  cent  of  the  capitalized   an- 

Per  cent. 
25 
50 
75 
90 
1  inual  saving  can  be  enjoyed 
laor  company   for  14  years,  it 
lb  of  a  perpetual  annual  saving 
Ti  nt:  that  is.' the  valuated  an- 
.   14-year   term    is   half    the 
ling.     A    IT-year  patent, 
:  best,  only  slightly  more 

-  a  perpetual  patent ;  and 
siderably  less  than  that 
consumed  in  developing 
ew  device  or  process.     A 

exclusive      franchise — is 
as  a  perpetual  monopoly. 

-  o  per  cent. 

tors  to  consider   in  esti- 

!    a   limited    term    saving 

mpetitive  planning:     (1) 

i.at  a  saving  may  be  en- 

al  capitalized  value  of  the 

?.:pense  and  fixed  charges  of 

^  ''»  probable  range  of  differ- 

.it  will  occur  as  between 

•nt  planners. 

'I  be  foregoing,  we  may  ex- 

*f  generalization    the    law    of 

thus: 

:<ni  economy,  competitive 
Provided,  so  long  as  the 
-HIS  is  less  than  the  vahi- 
probahly  he  effected  by 
aniiing. 

"rd  "capitalized"  may  be 
ited"  if  the  annual  saving 


is  perpetual,  or  even  n  u  hf  obtaniable  for 
"iO  years. 

By  "plans"  we  mean  nm  merely  designs  of 
structures  and  machines  but  designs  of  meth- 
ods of  performing  work. 

The  word  "protit"  should  be  substituted  for 
"saving"  in  the  above  law.  if  the  planning 
involves  selling  or  niarketing  the  produce. 

A  broad  application  of  this  law  carries  us 
into  political  economy,  and  enables  us  to  draw 
the  line  between  compctitimi  that  is  productive 
of  economy  and  competition  that  is  wasteful. 
It  illumines  the  fallacies  of  extremists,  wheth- 
er socialists  or  individualists,  who  cither  damn 
or  crown  "competition."  But  this  is  a  phase 
of  the  subject  not  under  our  present  study. 

The  significant  thing  for  industrial  managers 
to  grasp  is  this :  Competitive  idanning  is  al- 
most non-existent  in  the  organization  of  the 
average  industrial  establishment.  There  is 
competitive  planning,  of  course,  between  com- 
peting industrial  establishments :  but.  while 
this  is  excellent  for  society  at  large,  and  while 


heads  of  departments   from  getting  into  ruts. 

.■\  mild  form  of  competitive  plannmg  exists 
in  those  establishments  that  pay  employees  for 
suggestions  as  to  improved  methods  or  devices. 
This,  of  course,  should  be  encoura,ged,  and 
the  encouragement  that  is  most  apt  to  yield 
big  results  involves  paying  bonuses  that  bear 
some  relation  to  the  real  value  of  the  sug- 
gested ideas.  Usually  such  bonuses  are  so 
small  as  to  be  little  more  than  a  kindly  pat 
on  the  head. 

Competitive  planning  will  become  more  com- 
mon when  more  engineers  are  in  managerial 
command  of  industrial  enterprises,  for  an  en- 
gineer quickly  recognizes  the  differences  be- 
tween the  results  of  different  "'planners.'' 
Moreover,  an  engineer's  training  is  such  as 
to  give  him  respect  for  the  ability  of  the  man 
who  "plans" ;  and,  coupled  with  that  respect, 
a  perception  of  the  possibilities  of  great  varia- 
tion in  the  economic  results  secured  by  differ- 
ent "planners,"  even  where  every  "planner"  is 
an  able  man. 
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it  is  a  stimulus  to  the  "planner"  in  each  indus- 
trial establishment,  it  is  not  the  sort  of  com- 
petitive planning  that  yields  the  greatest  profit 
to  any  particular  establishment. 

There  is  beneficial  competition  among  differ- 
ent railways,  but  probably  no  railway  companx^ 
base  ever  made  it  a  practice  to  secure  com- 
petitive planning  in  all  its  own  departments. 
Competitive  locating  parties  should  always  be 
sent  into  the  field.  Competitive  planning  of 
operating  methods  is  even  more  essential,  but, 
instead  of  welcoming  such  an  idea,  it  is  usually 
resented.  Heads  of  departments  seem  to  con- 
sider it  a  slur  upon  their  ability  when  it  is 
suggested  that  operating  methods  can  be  im- 
proved by  advice  from  "the  outside."  False 
pride  is  at  the  bottom  of  such  objections  in 
most  cases,  and  in  the  cases  where  false  pride 
does  not  exist  there  is  a  lurking  fear  that  com- 
petitive planning  will  disclose  unsuspected 
weaknesses  of  management. 

These  remarks  about  railways  apply  with 
equal  force  to  every  other  industry.  The  be- 
setting industrial  sin  of  present  managem.ent  in 
every  line  is  the  resistance  to  any  proposal 
that  involves  competitive  planning.  "Two 
heads  -are  better  than  one" — except  in  the  opin- 
ion of  each  of  the  two  heads.  Then  each  of 
the  heads  is  positive  not  only  that  its  head  is 
better  than  two  but  better  than  any  nuiiiber 
of  heads.  If  this  feeling  of  pride  were  ac- 
companied by  a  perfect  willingness  to  submit 
to  the  test  of  competition,  it  would  be  laudable, 
but  such  willingness  is  not  usually  in  evidence. 
Therefore  it  devolves  upon  the  general  man- 
ager to  insist  upon  competitive  planning  in 
every  department  of  the  industry  that  he  con- 
trols. 

Competitive  planning  obviously  need  not  be 
continuous  in  every  department  of  an  industry, 
but  it  should  be  sufficiently  frequent  to  prevent 


We  have  said  nothing  of  the  stirnulus  that 
competition  gives  to  "planners"  who  are  striv- 
ing to  excell  one  another,  nor  shall  we  more 
than  mention  the  desirability  of  adding  to  this 
stimulus  by  paying  the  most  successful  com- 
petitor an   adequate  bonus. 

Competition  and  payment  proportionate  to 
performance  are  the  two  stimuli  that  are  es- 
sential in  every  industry  if  there  is  to  be  great 
progress   and  marked   reduction  in  unit  costs. 


A   Portable  Concrete  Mixer  for  Work 
Requiring  Quick  and  Fre- 
quent Moves. 

The  accompanying  illustration  shows  a  new- 
concrete  mixer  which  has  been  placed  on 
the  market  to  meet  the  demand  for  a  machine 
of  small  capacity,  that  can  easily  be  moved 
from  place  to  place  with  one  horse.  It  is 
particularly  -well  adapted  for  the  use  of  con- 
tractors who  have  occasion  to  do  small  jobs 
of  sidewalk  laying,  and  for  use  in  the  country 
in  building  silos,  barn  floors,  troughs,  etc. 

The  mi.xer  has  a  capacity  of  4;^  cu.  ft.  of 
loose  material,  or  -3%  cu.  ft.  of  mixed  mate- 
rials per  batch.  It  is  furnished  with  gasoline 
power,  being  provided  with  a  3-h.  p.  water 
cooled  engine.  It  can  also  be  rigged  up  with 
an  electric  motor.  The  drum  is  made  entirely 
of  a  special  mixture  of  semi-steel,  and  is  cast 
in  tw'O  sections.  The  mi.xing  is  accomplished 
by  means  of  %-in.  steel  mixing  blades  and 
malleable  iron  buckets  in  the  interior  of  the 
drum  The  drum  is  driven  by  steel  roller 
chain  belt.  The  roller  track  surfaces  of  the 
drum  and  the  rollers  on  which  it  rests  are 
made  of  chilled  semi-steel  and  there  is  the 
least  possible  opportunity  for  the  moving  parts 
to  wear  out.  This  mixer  is  made  by  the  Chain 
Belt  Co..   Milwaukee.   Wis. 
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A  Tamper  for  Securing  Mortar  Surface 
-      on  Concrete. 

\Vhere  horizontal  concrete  surfaces  are  re- 
quired to  be  finished  with  a  mortar  surface 
two  measures  are  possible;  (1)  Apply  a  mor- 
tar coating  or  (2)  tamp  the  concrete  so  as_  to 
drive  down  the  stone  and  flush  a  layer  of  fane 
material  to  the  surface.  When  the  latter 
practice  is  adopted  a.  special  tamper  shown  by 
the  accompanying  cut  will  be  found  advan- 
tageous. The  illustration  .shows  the  face  of 
the  tamper.  This  is  8  ins.  square  and  is  pro- 
vided with  pvramidal  projections  connected  at 
Ihetf  bases  in  such  a  way  as  to  prevent  parti- 
cles of  stone  from  becoming  wedged  between 
them  For  use  after  the  layer  of  concrete  has 
been  spread  and  roughly  leveled  with  the  cus- 
tomarv  straight  edge,  the  workman  proceeds 
to  tanip,  with  the  result  that  the  freer  sand,  cem- 
ent and  water  come  to  the  surface,  leaving  the 
latter  in  such  a  condition  that  it  may  be 
smoothed  off  with  a  float  or  trowel,  substan- 
tiallv  as  the  separately  applied  finish  layer  is 
smoothed  ofi  or  finished  according  to  the  pres- 
ent pt^ctice.  .  ,      TT 

The  manufacturer  of  this  tamper,  the  Har- 
old L.  Bruel  Co.,  Boston,  Mass.,  gives  the 
following  cost  comparison  for  a  G-in.  concrete 
floor  with  granolithic  finish  when  laying  the 
finish  separately  and  when  forming  it  with  a 
corrugated  tamper ; 

100  SQ.   FT.    SEPARATE  FINISH. 
2.40  bbls.  cement  in  5-in.  base  (1/2/4  con- 

Crete)    at    $1.50. ........  ■■ VVi't^"^     ^fi9>; 

11/,  cu.  yds.  stone  m  5-in    base  at  $1. (d.  . .     ..b-b 

34    cu    vd    sand  in  5-in.   base  at   $1.20 au 

Labor   placing   1  5/9   cu.    yds.    concrete   at     ^  ^^ 

1.36  bbls." cement   in   l-in.    top   (1,    1%)    at 

\j-j   rQ      ^.U* 

30  CU  vds.  sand  and  pea  stone  at  $1.75..  .525 
Labor   rnixing,   placing  and    trowelling   at 

$0.02  sq.   ft. : ■ ^1^^ 

Total  cost  per  100  sq.  ft $14.02 

100    SQ     FT.    CORRUGATED    TAMPER. 
2.80  bbls.   cement  in  B-in.   (1/2/4  concrete) 

at   $1.50    i  4.20 

l.SO  cu.  yds.  stone  at  $l.io ji-> 

.9.0  cu,  yds.  sand  at  $1.20 1.08 


Corrugated  Tamper  for  Securing  Granulithic 
Finish  on  Concrete. 


Labor  placing  1  23/27  cu.  yds.  concrete  at 

$1.50     2.7S 

%  bbl.  cement  tor  sprinkling  top  at  $1.50.       .19 

Vi  cu.  ft.  sand  for  sprinkling  top  at  $1.20 
yard     01 

Labor  trowelling  and  tamping  at  $0.0125 
sq.    ft l-2o 

Total  cost  per  100  sq.  ft $12.66 

Actual  saving  per  lOO  sq.  ft $  1.36 


Steam  Shovel  Records. — The  highest  day's 
record  for  a  70  ton  shovel  was  made  by  shovel 
No.  120  in  the  west  borrow  pit  for  the  Gatun 
dam  on  April  2.  The  shovel  loaded  175  cars 
containing  3,31.5  cu.  yds.  in  aH,  in  8  hours.  The 
previous  highest  daily  output  was  2,900  cu.  yds. 
and  was  recorded  for  March  14,  1912.  The 
crew  on  shovel  No.  120  (T.  P.  Kelleher,  engi- 
neer, and  L.  P.  Bonnell,  craneman )  has  also 
the  record  lor  a  45  ton  shovel.  This  was  made 
with  shovel  61  on  Dec.  (i,  1910,  when  2.448  cu. 
yds.  was  excavated  at  the  Gatun  spillway. 


Notes   on  the   Bonus   System   of   Pay- 
ment Employed  in   Driving   the 
Laramie-Poudre  Tunnel. 

General  methods  and  records  of  progress 
in  driving  the  Laramie-Pondre  Tunnel  were 
described  in  our  issue  of  .\pril  10,  1912.  The 
bonus  system  used  in  paying  the  men  and  de- 
scriptions of  the  method  of  loading  the  holes 
is  of  special  interest  and  are  further  described 
in  a  paper  by  David  W.  Brunton,  published  in 
the  April  Bulletin  of  the  American  Institute 
of  Mining  Engineers.  We  abstract  from  this 
paper  as  follows : 

European  tunneling  methods  were  copied  as 
closely  as  the  American  wage  scale  and  dif- 
ferences of  conditions  would  permit.  A  work- 
man once  assigned  to  a  position  in  the  tunnel 
remained  there,  not  being  allowed  to  change 
even  from  one  side  to  the  other.  He  was  not 
allowed  to  drop  his  tools  at  shift-change,  but 
was  obliged  to  hand  them  to  his  successor, 
and,  in  case  of  his  successor's  non-arrival,  was 
expected  to  work  another  shift,  care  being 
taken,  of  course,  that  either  a  substitute  was 
foimd  or  meals  were  sent  in  to  the  man  work- 
ing a  double  turn. 

To  give  each  man  a  personal  interest  in  the 
work  a  bonus  system  was  maintained.  .At  first, 
the  bonus  paid  to  each  underground  workman 
was  2-5  cts.  per  day  for  each  25  ft.  in  excess 
of  400  ft.  for  the  month. 

.Mter  a  few  months  this  schedule  was  dis- 
continued, as  it  was  found  to  be  both  cumber- 
some and  excessively  high,  considering  the  rate 
of  progress  made  possible  by  the  superior 
equipment :  and  the  following  bonus  rate  was 
adopted : 

When  the  rate  of  driving  for  any  calendar 
month  exceeded  400  ft.  and  was  less  than  500 
ft.,  each  underground  employee  was  paid  $10 
extra ;  between  ,500  and  600  ft.,  the  bonus  was 
$15 :  and  between  600  and  700  ft.,  $20. 

This  bonus  should  have  been  paid  to  the 
men  in  currency,  so  as  to  distinguish  it  from 
the  earnings  under  the  wage  schedule,  but,  as 
this  was  impracticable,  money  earned  under 
the  bonus  was  paid  with  a  separate  check,  thus 
giving  the  men  a  better  opportunity  to  realize 
what  speed  meant  to  them  as  well  as  to  the 
contractor. 

The  list  of  employees  and  their  rate  of 
wages  is  as  follows : 

1  Superintendent    $  10.00  per  day 

3  Foremen    •? each  5.00  per  day 

9  Drillers     each  4.50  per  day 

6  Helpers    each  4.00  per  day 

18  Muckers     each  3.50  per  day 

6  Drivers     each  4.50  per  day 

3  Dumpers    each  3.50  per  day 

1  Track   and   pipeman 3.50  per  day 

1   Master  mechanic   6.00  per  day 

1  Stable   boss  and  janitor 3.00  per  day 

2  Power  engineers    each  110.00  per  mo. 

1  Car   greaser    3.00  per  day 

1   Man  at  odd  jobs 3.00  per  day 

1  Timberman     4.00  per  day 

1  Timberman's  helper    3.50  per  day 

2  Blacksmiths     each       5.00  per  day 

2  Blacksmith's     helpers each       3.50  per  day 

1   Book    and    timekeeper 110.00  per  mo. 

In  the  operations  of  setting  up  the  machines, 
drilling,  firing  and  mucking,  the  utmost  regu- 
larity and  system  were  observed :  and,  while 
the  time  consumed  in  these  different  operations 
varied  somewhat  from  day  to  day,  there  was 
a  remarkable  degree  of  uniformity  in  the 
amount  of  work  performed  by  the  different 
shifts. 

Picking  down  the  roof  and  squaring  up 
places  on  the  sides  for  the  drill-bar  rarely  oc- 
cupied more  than  10  minutes.  The  adjustable 
end  of  the  cross-bar  was  always  placed  on 
the  right-hand  side  of  the  tunnel,  the  lifter 
on  this  corner  having  been  exploded  last  for 
the  purpose  of  clearing  away  the  muck  and 
leaving  plenty  of  room  for  the  men  to  operate 
jack-bars.  The  drillers  and  the  foreman  at- 
tended to  this  work  while  the  helpers  were 
busy  bringing  forvvard  the  hose,  air-pipe, 
water-pipe  and  steel.  Even  with  the  tremen- 
dously heavy  charges  fired,  most  of  the  broken 
rock  lay  within  .30  ft.  of  the  face  and  rarely 
exceeded  5  ft.  in  depth  at  any  point,  making 
it  easy  to  bring  the  bar  and  drills  over .  the 
muck  pile. 

The  fuses  were  always  ignited  and  the 
charges  fired  in  rotation,  the  following  order 
being  carefully  observed,   (see  Fig.  1). 


1.  Short    cut-holes    . . 

2.  Top    cut-holes    . . . . 

3.  Lower  cut-holes   . . 

4.  Relief   cut-holes    .. 

5.  Relief    back-holes 

6.  Top    side-holes    ... 

7.  Lower  side-holes    . 

8.  Back-holes     

9.  Corner  back-holes 


Nos. 
Nos 

No. 


},-® 


Bl  5, 


©-:! 


'''•'>A -''■■''' 

A  7Q  ®       ""t"'        { 


CO 


Fig.    1 — Sketch   Showing   Locionc 
Holes   in   Heading  of  Lara  e-" 
Tunnel. 


10.  Lower    relief-holes    

11.  Center   lifter    

12.  Left-hand   lifter    

13.  Right-hand  lifter  . . . ". 

The  usual  practice  of  tampin  ; 
the    explosive    was    soon    disi 
was   found  that  with  such  Ik 
powder  formed  its  own  tampn 
ther  advantage  that  when  the 
ed  to  the  collar  the  rock  was 
pulverized  and  consequently  m.i 
eled   into  the  cars  than  when  giiii 
were  used. 

Holes  will  occasionally  mis; 
loaded  with  the  greatest  cart 
tamping  is  employed  they  ca 
fired  by  simply  pushing  a  prin 
upon  the  unexploded  charge. 
the  risk  of  performing  that 
of  all  operations,  picking  the 
a  "missed"  hole. 

At  first,  each  pair  of  fu 
about  10  seconds  before  the 
40-second  fuse,  gave  3-in.  stc 
ing  line  of  fire.  This  interval 
repeated  on  10  pairs  of  holes, 
erable  time,  and  the  smoke  1 
erable  that  some  method  u! 
rate  of  fuse-lighting  had  to  I 
one  which  proved  most  sati- 
ceedingly  simple.  The  fore' 
from  the  ends  of  the  fuse  pri>> 
short  cut  holes ;  20  ins.  off  th 
upper  cut  holes ;  18  ins.  off 
lower  cut  holes,  and  so  on.  T 
pro\-fded  a  difference  of  2  in- 
the  fire  had  to  travel,  and, 
fuse-ends  were  lighted  as  la; 
at  least  another  inch  was  re  • 
time  between  the  lightings, 
shot-firers  could  secure  the  n 
between  the  explosions,  and  y< 
the  face  before  the  smoke  n 
fuse  became  too  dense. 

The  following  tabular  rec.i 
drillin.g-operations  shows  tli.!i 
not  only  complete  a  round  in 
but  had  sufficient  extra  tinn 
shooting  missed  holes  or  tal- 
of  the  "minor  difficulties  wliic 
tunnel  work : 

TIME  OCCUPIED  IN  V.A.RIOr  >'  '• 
Exhausting  smoke    from  face    to 
Picking  down  root  and  sides,     w 
Jacking  crossbar  in  place.,.    "• 
Attaching  drills,  making  hose 

and  water  connections  ■••■,,]?. 
Drilling  from  top  set-up...,,^'™ 
Dropping    horizontal    bar    to 

lower  position    ;  itvli 

Drilling  on  lower  set-up.  ....1 1"  ' 
Removing     drills,     crossbar,     ^ 

hose,   etc ■■.■•• 

Blowing    out    holes,    loadin.?     ^^ 

and  firing  :\'",' 

Ignition   to   explosion   of  lasi     ^^ 

hole     _  _ 

Total  time  required  to  com- 
plete  cycle   of  nP.'^'.^*'?"^^!,  0 
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March,  April  and  May,  1911,  the 
mhs  for  driving,  the  following  data 
ered,  showing  the  amounts  of  work 


March.  April. 


iS3 

1.759 

12,510 

139 

16,171 


May. 

635 

l.DS.j 

15,263 

164 
18,311 


4,765       5.156 


lel  driven... ^^3 

holes  drilled 1.96d 

,.' holes.......    •H.fSO 

.  of  holes  daily. ..      lo4 

under  used .14,i>0S 

cu    (t.)    of   muck 

;_. 4,983       .,..„       

ing  the  hardness  of  the  rock,  the 
ned  in  drilling,  as  shown  by  the  fig- 
'.  was  exceptionally  good  ;  but  even 
ages  fall  considerably  below  what 
le  with  the  equipment  used.  For  in- 
iimber  of  the  best  drill-runners  were 
crage  over  60  ft.  of  holes  per  shift, 
■m  making  a  monthly  shift  average 
:. ;  another  of  61.7.5  ft.,  and  a  third 

is  work  shows  a  great  advance  oyer 
nerican  practice,  it  still  falls  behind 
>  obtained  in  the  best  examples  of 
tunnel  driving.  .\  direct  compari- 
■  er,  is  not  quite  fair  to  the  United 
:e  the  Alpine  tunnels  are  verj-  much 
n  anything  yet  attempted  in  this 
At  first  sight,  it  would  seem  that 
length  would  tend  to  retard  instead 
te  the  rate  of  progress :  but  this  is 
^c.  It  has  been  clearly  shown  that 
cJ  length  of  transportation  and  dif- 

■■til.ition  are  much  more  than  off- 
\ed  conditions  and  the  perfec- 
tion effected  by  time  and  ex- 
\-  n  rule,  the  greater  the  magnitude 
licrtaking   the    more    thorough    the 

;  and  the  time  and  labor  expended 
;  conditions  and  designing  plants 
iTerent   .Alpine    tunnels    have    been 

justified   by   the    results   obtained. 

•nnel  engineers  have  also  the  ad- 
able  to  select  their  employees 
unlimited   supply   of   highly- 

.iiien  from  the  Tyrol.  Switzerland 
ont,  which   gives   them    an    incom- 

ler  selection    than    can    be    drawn 

eterogeneous  labor  supply. 


lauling  With  a  Motor  Truck 

in  Ari2ona. 

1  Saurer  dump  t'-uck  is  used  to 
om  the  Plumed  Knight  mine  of 
:  Smelting  Co.  to  the  smeltery,  a 
)7.T  miles.  In  this  distance  the  fall 
'jt  there  are  two  hills  against  the 


load  going  down.  Each  is  300  ft.  long  on  an 
8  per  cent  grade.  .-\  long  stretch  going  down 
consists  of  a  3  per  cent  down  grade.  The 
roads  consist  of  a  m.itcrial  which  packs  hard 
urider  traffic.  The  tri|)  rei|uires  two  hours, 
of  which  20  minutes  arc  rei|uircd  for  loading 
and  unloading.  Six  tri|)s  per  day  are  made 
with  a  total  consumption  of  18  to  20  gals,  of 
gasoline  and  1  gal.  of  oil.  costing,  respectively, 
22  cts.  and  56  cts.  per  uallon.  Including  \rt 
per  cent  depreciation  the  cost  per  ton-mile 
for  hauling  is  T-j  ci<.  The  truck  is  worked 
with  two  shifts  of  drivers  and  has  traveled 
6,000  miles  on  one  set  of  tires  which  are  be- 
lieved to  be  good  for  2.i""io  milts  more.  The 
cost  of  hauling  by  teams  would  be  from  $l..'JO 
10  $2.00  per  ton. 


Cost  of  Taking  Topography  by  Transit 
and  Stadia. 

Contriliutetl   by  A.   \V.    Kol.in.son.    A.<si.slant   Clty 
Engineer.  Wclil)  City.  Mo. 

During  the  last  winter  the  writer  made  a 
topographic  survey  by  the  transit  and  stadia 
method  of  a  18*>-acre  tract  for  the  purpose  of 
platting  the  fence  lines,  streams,  buildings  and 
land  corners,  together  with  2  ft.  contours  on 
the  general  contour  map  of  the  city.  The  land 
in  question  was  within  the  city  limits,  though 
outside  the  platted  portion,  and  was  what  is 
generally  termed  rolling  prairie  in  nature, 
with  few  buildings  and  one  general  drainage 
system  running  lengthwise  throughout  the  en- 
tire tract.  It  lay  in  a  long  strip  about  V*  mile 
wide  and  1%  miles  long.  .As  we  had  no  reg- 
ular stadia  board  at  that  time  an  ordinary 
level  rod  was  used  for  that  purpose,  which, 
owing  to  the  small  size  of  the  graduations, 
limited  the  length  of  shots  to  an  average  of 
about  400  ft.  to  keep  within  the  desired  limit 
of  accuracy.  This  made  it  necessary  to  run  a 
line  of  transit  points  down  the  center  of  one- 
half  of  the  tract  and  back  the  other  half, 
which  was  about  double  what  would  have  been 
necessary  had  a  regular  stadia  board  been 
used.  The  transit  points  were  marked  with  a 
small  hub  and  not  tacked,  and  the  vertical 
angle  and  wire  interval  were  checked  by  back- 
sight on  each  set-up.  In  reading  all  wire  in- 
tervals the  level  rod  was  turned  upside  down 
so  as  to  be  able  to  set  one  wire  on  the  zero. 
This  lessened  the  chance  of  making  a  mistake 
in  the  foot  reading,  though  it  perhaps  increased 
the  chance  for  making  a  mistake  in  reading 
the  tenths  and  hundredths  because  the  figures 
were   inverted.     The   transit  had  disappearing 


stadia  wires,  which  necessitated  re-focusing 
the  telescope  every  time  the  wires  were  thrown 
in  or  out  of  view,  and  consumed  no  small 
amount  of  time.  The  vernier  to  the  vertical 
arc  did  not  fit  closely  to  the  graduated  scale 
which  made  it  difficult  to  read  the  vertical 
angle  quickly  and  accurately,  especially  in  bad 
light.  The  weather  was  very  disagreeable  at 
times,  frequently  the  temperature  was  as  low 
as  zero,  and  nearly  every  day  a  strong  wind 
was  blowing.  The  advantage  of  making  the 
rodman  move  faster  between  shots  was  off- 
set by  the  disadvantage  to  the  instrument- 
man.  The  writer  was  in  charge  of  the  party 
and  kept  the  notes.  One  man  ran  the  instru- 
ment and  another  handled  the  rod.  both  being 
fairly  well  acquainted  with  their  duties. 
While  the  instrument-man  had  to  wait  occa- 
sionally between  shots,  it  was  seldom,  and 
showed  that  two  rods  were  unnecessary  under 
the  conditions   mentioned. 

The  final  check  on  the  line  and  bench  mark 
started  from,  revealed  an  error  of  0.4  ft.  in 
level  and  0°-12'  in  azimuth,  which  was  close 
enough  for  the  purpose  desired.  Larger  er- 
rors in  both  level  and  azimuth  were  discovered 
by  checking  on  previous  transit  stations,  and 
altogether  two  hours  were  lost  by  the  party  in 
retracing  the  line  and  checking  up.  The  av- 
erage distance  from  the  oflice  was  1%  miles 
and  required  from  1-5  to  20  minutes  from 
the  time  the  party  left  the  office  to  get  set  up 
ready  to  start  work.  On  good  days  an  av- 
erage of  70  to  80  acres  was  covered,  including 
the  time  going  and  coming.  The  cost  of  the 
work  per  acre  was  as  follows : 

Keepini;   note.«.   21%    hours  at  S0.3TV4 S  8.16 

Instrurrientman.  20%   hours  at  $0.31% 6.4S 

Rodman,    20?4    hours   at    SO.SlVi 6.48 

Horse  and  wagon,  20%  hours  at  $0.09% 1.95 

Total    for   182   acres »23.07 

Per    acre    S0.126 

It  will  be  noted  that  the  rodman  was  a 
higher  priced  man  than  was  necessary  to  do 
the  work  required,  but  he  was  the  only  avail- 
able man  at  the  time.  The  cost  of  working  up 
and  platting  the  notes  taken  on  the  above  sur- 
vey at  $0.37 '/2  per  hour  was  $0.03-5  per  acre, 
making  a  total  cost  of  $0.16  per  acre  for  the 
survey  complete  on  paper.  In  making  the 
above  survey  nearly  2%  miles  of  line  were 
run,  while  with  stadia  board  less  than  half 
of  that  would  have  been  necessary.  However 
for  small  jobs,  and  where  one  is  not  equipped 
specially  for  that  work,  the  writer  believes 
the  above  cost  to  be  fair  average  for  work 
done  under   similar  conditions.- 
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>  f  Sinking  Shafts  in  Reck  for 
:  Jondout  Tunnel  of  the 

Catskill  Aqueduct. 

I     (staff  article.) 

)\  of  the  rock  gorges  at  the  location 

i^iict  crossing  of  the  Rondout  val- 

f'    necessary    to    place    the    tunnel 

iow  the  ground  at  the   upper 

t  the  lower  end.    The  charac- 

lUntered    in    the    preliminary 

enced  this  location   to  some 

-hafts   were    required    for   the 

-he  tunnel   at  such  a   rate  as 

4'4  years.    To  determine  the 

ii(  It  would  be  possible  to  sink  the 

•1  innels  two  experimental   e.xcava- 

'!f    which    gave    results    upon 

•-e  was  based  and  which  were 

■  ne  work.    The  rate  assumed  was 

■  (nth  for  a  si.-ift   in  shale  and  20 

"'    "  Shawangunk  grit. 

J  May  8.   1912.  we  published 

■    the    shaft    sinking    in    earth 

Jm    a    paper    by    Mr.     Lazarus 

•n  efore  the   Society  of   Municipal 

New   York   City.      This    article 

ne   source    describes    the    shaft 

W 

01  .et  of  the   work   the  T.   A.    Gil- 


lespie  Co.  secured  the  services  of  two  shaft- 
sinking  organizations  from  the  coal  regions  of 
western  Pennsylvania,  the  Dravo  Contracting 
Co.,  for  Shafts  Xo.  1  and  No.  2;  the  S.  J. 
Harry  Co.  for  Shafts  No.  3,  No.  4,  No.  5 
and  No.  6.  For  Shafts  No.  7  and  No,  8  a 
skilled  shaft  superintendent  from  the  coal  re- 
gions w'as  obtained,  and  the  organization  un- 
der him  was  of  course  benefited  by  the  pres- 
ence and  rivalry  of  the  two  others.  Never- 
theless, although  excellent  work  was  done  at 
shafts  Kos.  7  and  8  the  work  here  was  both 
slower  and  more  costly  than  at  the  others. 
The  shaft  contractors  having  their  plants  and 
organization  at  hand,  made  very  quick  starts, 
plant  and  men  arriving  a  very  few  weeks  after 
the  letting  of  contracts.  Here,  plants  were  op- 
erated independently  until  the  main  power 
house  could  furnish  compressed  air. 

At  Shafts  No.  1  and  No.  2,  The  Dravo  Con- 
tracting Co.  installed  for  each  an  independent 
little  plant,  composed  of  boiler,  air  compres- 
sors, dvnamos,  steel  head  frames,  etc.  Before 
the  caissons  at  these  shafts  had  been  sunk, 
the  main  power  house  was  furnishing  com- 
pressed air. 

Shaft  No.  3  was  supplied  with  a  complete 
plant  by  the  S.  J.  Harry  Co..  consisting  of 
boilers,  compressor,  dynamo,  headframe,  hols- 
ter, etc.,  and  the  plant  operated  independently 
for  quite  a  while,  about  200  ft.  in  depth  hav- 


ing been  reached  before  air  was  supplied  from 
the  central  plant.  At  Shaft  No.  .5  a  good-sized 
steam  plant  was  installed  by  S.  J.  Harry. 
This  furnished  power  for  Shafts  No.  4  and 
No.  5.  A  depth  of  about  200  ft.  was  reached 
at  Shaft  No.  4  before  the  main  plant  was  in 
operation,  at  Shaft  No.  6  an  independent  small 
plant  was  used  to  sink  to  a  depth  of  1.50  ft. 
before  use  was  made  of  the  main  supply. 

A  fine  little  compressor  plant  was  installed 
by  the  contractor  for  Shaft  No.  7.  and  then 
operated  till  the  shaft  reached  a  depth  of 
about  150  ft.  This  plant  also  furnished  air  for 
Shaft  No.  8,  using  a  part  of  the  main  power 
line. 

Although  the  main  power  plant  was  con- 
structed in  a  very  short  time,  considering  its 
size,  the  temporary  shaft-sinking  plants  in- 
stalled at  the  shafts  saved  about  three  months. 

THE    MAI.N     POWER    PL.AXT. 

The  plant  was  carefully  designed  as  a  whole. 
A  careful  estimate  of  the  probale  amount  of 
compressed  air  needed  was  made  at  the  out- 
set, and  is  as  follows : 

Cu.  ft. 
„  ,     .     .  per  min 

S  hoisting  engines    2,600 

15  headings.     6     drills     each    (assuming     V- 

working  at  a  time) '  5  snn 

Miscellaneous  use  of  air 1,000 

Total   9_20O 

The   contract    specified   that   compressed   air 
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was  to  be  furnished  for  a  certain  minimum 
pumping  requirement  (150  gals,  at  (i  shafts 
and  300  gals,  at  two  shafts)  with  an  emergen- 
cy outfit  capable  of  lifting  1,800  gals,  per 
minute  from  the  bottom  of  the  deepest  shaft. 
This  figures  up  to  the  enormous  total  of  lt).8"20 
cu.  ft.  of  air  for  pumps  alone,  or  a  total  of 
26,00(1  cu.  ft.  of  free  air  per  minute  compressed 
to   100  lbs.  pressure. 

To  provide  this  amount  of  air,  the  power 
house  was  designed  to  hold  ten  cross-com- 
pound Ingersoll-Rand  air  compressors  with 
compnund  condensing  engines.  The  compres- 
sors were  the  Imperial  type  X-l'!,  each  with  an 
average  capacity  of  2.400  cu.  ft.  of  free  air 
per  minute.  Steam  at  a  pressure  of  150  lb.  is 
iurnished  by  Sterling  and  Heine  water-tube 
boilers,  operating  under  forced  draft,  with  a 
total  boiler  capacity  of  2,500  h.p.  In  addition 
there  is  a  large  auxiliary  plant  consisting  of 
pump  and  Curtis  steam  turbines  for  operating 
the  dynamos,  the  wdiole  bein,o-  enclosed  in  a 
l)uilding  80.\lfiO  ft.  Adjacent  to  it  is  a  ma- 
chine shop  containing  a  complete  equipment 
of  machine  tools,  for  repairs.  The  distribu- 
tion of  compressed  air  was  through  a  12-in. 
pipe  line,  which  gradually  reduced  to  8  ins. 
at  the  terminal  shaft.  The  pipe  as  laid  was 
such  as  is  used  in  the  distribution  of  natural 


rate  of  speed.  The  same  organization  later, 
at  Shaft  No.  1  of  the  Moodna  Siphon,  ex- 
cavated 108  ft.  in  Hudson  River  shale  untim- 
bered,  and  better  still,  recently,  at  Breakneck 
shaft,  sank  the  shaft  183  ft.  ni  granite.  This 
is  undoubtedly  the  best  record  for  the  United 
States.  The  best  depth  made  in  any  shaft  of 
record  is  that  at  New  Klempintown,  South 
Africa,  213^2  ft.  in  one  month,  probably  made 
by   hand-drilling  and   Kaffir  labor. 

While  the  design  of  the  shaft  was  under 
discussion,  there  was  considerable  hesitation 
in  adopting  the  circular  shafts,  as  up  to  a  very 
few  years  ago  they  were  practically  unknown 
in  this  country,  although  universal  in  Eng- 
land and  largely  used  in  other  countries.  It 
was  claimed  by  many  American  contractors 
that  they  would  prove  to  be  slow  and  difficult 
to  excavate  to  line.  This  was  apparentlv  borne 
out  by  the  exoerience  of  the  contractors  for 
the  Hudson  River  test  shaft,  who,  however, 
tried  to  operate  without  skilled  shaft-sinkers. 
An  investigation  showed  that  in  England  from 
3  to  6  ft.  per  day  was  readily  made  in  circular 
shafts  by  skilled  shaft-sinkers,  including  simul- 
taneous brick  lining.  As  there  appeared  to  be 
no  intrinsic  reason  against  them,  the  circular 
section  was  adopted  for  all  the  permanent 
shafts. 


lief  holes,  were  drilled  G  ft.  dtl  o,, 
in.  radius.  The  third  or  trimtL  i,, 
in  all  and  6  ft.  deep,  were  plac  on  •' 
line,  or   effective  breakage  line  iguirl 
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were  drilled  quite  close  togethe: 
ing  of  the  trimming  holes  is  pa 
essary   in  circular  shafts.     They 
trimming  and   give  the  true  shi" 
drillers  and  five  helpers  in  the  shit  ^ 

5  hours  to  drill  31  holes,  a  total 
ft.,  at  an  average  rate  of  drillin 
hour.     The  remainder  of  the  8  h 
in   hoisting   drills,   etc.,   out  of 
in  "shooting"  the  central  cone  blnd'ed 

6  cut  holes. 

The  second  shift  consisted  of  iicfc, 
the  exception  of  one  or  two  dri|rs, ., 
the   blasting   and   any   odd   drill;  , 
They   mucked   out  the   sump  a: 
second  round  of  relief  holes.     I 
consisting  entirely  of  muckers,  w  Id  ii 
the  material  thrown  down  by  thlfi  i 
or  rim   holes.     Usually,   I  belie\tlii 
work  is  to  have  the  shaft  cleani  ci ; 
time  the  drilling  shift  arrives.   .• 
method,   during  the   leeord  nidi 
1909,  an  average  of  5  ft.  9  ins.    ; 
advance.      This   corresponds  to  .. 
of  rock  shoveled  into  buckets  in    ; 
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E/e^arm  Step/-Step£  Step  J  Step-f-StepS  Sfen  6  P/an  StepI-SfepS  SfepS 

Fig.   1 — Sequence   of  Operations   in   Sinking    Rectangular  Shafts,    Rondout   Siphon,  Catsklll     Aqueduct. 


gas,  employing  the  Dresser  joint.  Each  pipe 
end  is  plam  except  for  a  slight  bead.  Ihe 
pipes  are  butted  together  with  a  sleeve  fitted 
over  the  end,  and  between  this  sleeve  and  two 
plates,  which  are  drawn  together  by  bolts,  two 
rubber  gaskets  are  compressed.  The  pipes  are 
laid  on  the  surface  of  the  ground  and  lowered 
in  place.  As  each  joint  is  practically  an  ex- 
pansion joint,  the  pipe  can  be  laid  to  a  very 
irregular  profile.  Except  in  one  instance,  no 
joint  pulled  apart.  Considering  the  length  of 
the  line,  over  4%  miles,  this  is  very  satisf.ac- 
tory  service. 

Construction  on  the  plant  was  started  July 
20,  1908,  and  by  Nov.  4  it  began  to  supply 
air  regularly  to  the  various  shafts,  and  to  date 
there  has  been  only  one  interruption  of  serv- 
ice, when,  at  a  very  sharp  change  in  grade, 
the  pipe  line  pulled  apart.  Moreover,  it  has 
never  lieeii  overta.xed.  At  the  time  when  all 
the  headings  were  going  at  their  maximum, 
its  capacity  was  just  reached,  showing  that 
it  is  well  proportioned  to  the  work.  However, 
due  to  trouble  with  the  use  of  air  in  very 
large  pumps,  a  sqiall  auxiliary  steam  plant 
was   installed  at   Shaft   No.  4. 

SHAFT   NO.    1    IN   ROCK. 

.\fter  the  shaft  had  been  excavated  to  rock, 
through  84  ft.  of  earth,  there  remained  about 
516  ft.  of  rock  to  be  penetrated  to  reach  sub- 
grade.  A  eood  deal  of  time  had  been  lost 
jn  getting  ready  to  sink  the  caisson,  and  the 
•progress  was  about  one  month  behind.  Nev- 
-ertlieless,  in  less  than  si.x  months  the  shaft 
was  put  down,  gaining  about  six  months  in 
the  progress  schedule  of  the  contract.  The 
first  month  only  about  60  ft.  in  rock  was  sunk. 
The  superintendents  were  changed  so  that  the 
ne.xt  month  100  ft.  was  made,  followed  in 
turn  by  another  of  120  ft.,  and  this  by  the  rec- 
ord month  of  138  ft.  of  shaft  sunk  with  132 
ft.  timbered.  This  could  not  be  bettered  as 
the  shaft  was  then  near  the  bottom.  There 
were  no  shafts  on  record  in  this  country  at  the 
time  which  had  been  put  down  at  such  a  high 


The  first  superintendent  in  charge  of  No.  I 
had  no  experience  sinking  shafts  of  circular 
section,  and  at  first  it  appeared  that  it  was 
going  to  be  slow  work  sinking  and  hard  work 
trimming  to  the  circular  section.  The  first 
CO  ft.  or  so  of  Shaft  No.  1  approximated  the 
rectangular  section  due  to  the  use  of  too  few 
trimming  holes,  and  the  work  of  trimming  out 
to  make  room  for  the  segmental  timbers  was 
very  slow.  Another  superintendent  was  se- 
cured w'ith  some  e.xperience  in  circular  shafts, 
the  first  superintendent  going  to  Shaft  No. 
2,  a  rectangular  shaft,  w-here  he  did  excellent 
work. 

The  Dravo  Contracting  Co.,  in  charge  of  the 
work  at  Shafts  No.  1  and  No.  2,  imported  a 
complete  shaft-sinking  organization  from  one 
of  the  contracts  in  western  Pennsylvania  or 
West  Virginia.  The  men  were  Slavs,  orig- 
inally from  southeastern  Europe.  The  super- 
intendent and  foremen  were  .Americans.  The 
men  apneared  to  be  the  steadiest,  the  hardest 
woiking  and  in  their  own  particular  sphere 
the  most  skilled,  it  has  been  my  good  fortune 
to  see. 

Mr.  Styles,  the  superintendent,  aimed  to 
have  a  complete  cycle  of  shaft-sinking  opera- 
tions in  one  day  and  not  to  attempt  to  make 
a  greater  advance  than  consistent  with  such 
a  cycle.  By  this  method,  one  day's  advance 
while  mucking  was  increased  from  5  to  6  ft., 
and  monthly  progress,  including  timbering, 
from  100  to  1-38  ft.  During  the  whole  of  three 
months,  one  could  come  here  while  sinking 
and  find  the  men  engaged  on  exactly  the  same 
work  at  a  given  time  of  day. 

During  the  first  shift,  all  the  holes  in  the 
shaft  were  drilled  from  tripods.  The  rock, 
lieing  Hamilton  and  Marcellus  shale,  was  easi- 
ly drilled.  A  circle  of  holes,  called  the  cut 
holes,  were  first  drilled  to  a  depth  of  8  ft., 
top  of  holes  5  ft.  6  ins.  distant  from  the  center 
of  the  shaft.  The  holes  were  readily  located 
from  the  bucket  hoisting  rope  swinging  in  the 
center  of  the  shaft.  They  sloped  inward  to 
blow  out  a  cone.     The  second  row,  called  re- 


hours.     Each  hian  filled  about  fi 
muck  in  his  shift,  which  is  very 

During  the  record  month,  dril  j 
on  24  days,  each  day  making  ai 
vance  of  5  ft.  9  ins.     Four  of  i  i,i 
Sundays   when   no   work   was  d:.  v 
exception  of  some  timbering.    Thf: 
only  8  shifts.     Not  only  was  t! 
faster  and  truer  to  shape  than  ■ 
the  timbering  was  also  done  bet'  oii 
faster    than    elsewhere.       Durin  tin 
month,   if  the   shaft  had   been  ,■  .■. 
down  without  timbering,  it  is  [" 
working   on    Sundays    170    ft.  ■ 
have  been   sunk.     However,  oiil;  i 
of  rock  wall  was  allowed  to  In  : 
time.     Hitches  or  niches  in  the  i 
cut  and  on  them  heavy  rounl 
ber  were  placed  parallel  to  the  ■ 
bers  placed  above.     On  these  "li 
first    set    of    squared    segmental 
placed.    The  next  set  would  be  \> 
so  as  to  space  bents  5  ft.  apart, 
between,  lagging  spiked  on,  and 
tween    rock    and    lagging    thorn 
with  cordwood.     To  facilitate  tl'i  ■ 
genious    platform    was     devised 
built  in  three  parts,  so  that  by  n  ns  • 
fastened  to  each  it  could  be  rai.seoi" 
at   a   time,   by  the  winding  rnp. 
bent,  and  on  it  as  a  secure  and  " 
work  the  men  could  place  laggi 
ing.     In  the  other  shafts,  platff  ■ 
plank  were  used  which  were  not  ".■ 
move,  but  were  insecure,  and  c»i 
erable  loss  of  time. 

In   commenting  upon  the  pros 
No.  1,  it  must  be  noted  that  the  i  ■ 
favorable,    it   being  a   dry  and  t"  ' 
about   horizontal   lavers   which  H" 
the  holes  placed.    But,  neverthcle  :i 
a    remarkable    organization    and  " 
achieve  the  results  noted.    In  add'" 
bonus  was  given  based  upon  a  nt' 
ress  of  90  ft.,  each  5  ft  of  tim  i"; 
ing  as  one   foot.     During  the  r"' 
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ived  about  -10  per  cent  of  their 
lus  This  was  amply  justified  in 
1  cost  per   foot   of   shaft   during 

oted  that  the  waterway  shafts  of 
Siphon  were  all  timbered  before 
cJ  As  all  the  timbers  had  to  be 
ore  concreting,  the  question  nat- 
Why  not  sink  in  short  stretches 
as  vou  go  down?  This  was  con- 
1  the  designs  were  originally 
It  at  that  time  it  was  thought  to 
ced  a  practice  to  be  ventured  on 
k  of  this  character.  The  argu- 
it  the  shaft-sinking  would  be  de- 
concrete  lining  and  therefore  de- 
cl.  It  was  also  thought  that  a 
could  be  secured  by  concreting 
torn  up  in  one  stretch.     There  is 


Steel  Co.  in  the  ellipticMl  shafts  of  their  West 
Virginian  mines.  Tho>c  shafts  arc  not  tim- 
bered, but  the  concrete  lining  was  placed  while 
sinking,  as  in  the  shafts  nf  the  Wallkill  and 
Moodna  siphons.  1  he  elliptical  shaft  gives 
more  cage  room  for  ;i  uiven  area  than  the 
full  circle  used  in  our  siphons.  The  enlarge- 
ment of  the  shafts  had  to  be  made  at  the 
expense  of  the  contracliT.  as  the  prices  bid 
were  per  linear  foot.  1  he  contractor  was 
given  the  option  of  enlarging  the  temporary 
shafts  if  he  deemed  it  advisable.  In  this  case, 
the  area  e.xcavated  was  increased  about  70 
sq.  ft.,  or  31  per  cent,  allowing  increased  cage 
areas  of  over  100  per  cent.  Tliis  nrobably  in- 
creased the  cost  of  the  shaft  only  about  $10 
per  ft.,  as  it  meant  only  th.it  much  more 
mucking  and  somewhat  larger  timbers  to  han- 
dle.    On  a  500-ft.  shaft  this  would  amount  to 


kw  of  Head    Frame   and    Cages.     Shaft    1,    Rondout    Siphon    Tunnel,    Catskill 

Aqueduct. 


!  the  argument  against  concreting 

i|  but  all  the   later  siphons  have 

ny    shafts     concreted     in     short 

'|e  sinking,  no   timbers   whatever 

di  the  shafts.     It  is  thought  that 

■my  is  effected   by   omitting 

using   the   concrete    lininf 

■(■■It   the    sides.      This    method 

ri    advantage   in   sinking   through 

that  the  concrete  cuts  off  much 

H'  into  the   shaft,   and   whatever 

1, seams  are  encountered  may  be 

1|  away  to  ring  pumps.     In  addi- 

15  iflicult  to  get  ordinary  concrete 

oj   in   deep    shafts,    shaft-sinkers 

ni  set  the  forms  much  quicker. 

'    ■'■  interrupt   the  work   in   the 

it   lining   was    going   on.    it 

place  the   cages   in   an   inde- 

wi  in  the  center  of  the   shaft   so 

"Kould  be  placed  while  the  cages 

^rsDn.    The  contractor  chose,  how- 

'-  'much  larger  cage  than  contem- 

-11,  and  this  feature  was  sac- 

!'tful  whether   the   form  for 

^■"iing    could     be     satisfarctorily 

with  the  center   of   the   shaft 

cage  timbering.    Where  mason- 

imonly  placed  w-hile  sinking  in 

d  s  usually  employed.     However. 

^t  concrete-lined  shafts  are  com- 

'3;  been  employed   by  the  U.   S. 


only  $5,000,  a  charge  of  only  •">  cents  per  yard 
of  muck  and  concrete  handled.  This  addi- 
tional expense  was  more  than  compensated, 
in  my  ooinion,  by  the  increased  capacity  of  the 
cages,  and  freedom  of  getting  materials  in  and 
out  of  the  tunnels.  Tunneling  and  concret- 
ing, at  times,  has  to  be  forced  at  the  highest 
obtainable  speeds,  and  averages  are  deceptive. 
For  instance,  over  the  entire  period  of  this 
contract,  only  an  average  of  7  cu.  yds.  per 
hour  need  be  handled  by  two  cages,  whereas 
at  Shaft  No.  7,  during  the  maximum  tunnel 
driving  (also  the  most  economical),  20  cu. 
yds.  of  muck  per  hour  were  removed.  In 
addition,  men  and  materials  had  to  be  lowered 
and  hoisted,  taxing  even  the  large  cages  to 
their  capacity.  Duriivj  concreting,  as  much 
as  30  cu.  yds.  were  placed  per  hour.  The 
additional  room  provided  was  invaluable  at 
Shaft  No.  4,  where  at  times  even  the  enlarged 
.space  was  crowded  with  pipes  and  pumps. 

On  the  basis  of  Gillespie's  experience,  the 
Degnon  Contracting  Co.  adopted  even  larger 
shafts  for  the  Wallkill  than  were  used  on  the 
Rondout.  and,  so  far  as  known,  never  re- 
gretted it. 

Larger  cageways  are  secured  at  the  circular 
shafts  by  rearranging  the  timbering,  doing 
away  with  the  independent  tower.  Neverthe- 
less, these  cages  were  about  1  ft.  narrower 
than  those  used  in  the  rectangular  shafts,  caus- 
ing the  use  of  smaller  cars  for  muck  and  con- 


crete. This  was  something  of  a  handicap, 
and  there  was  not  the  same  freedom  as  at  the 
other  shafts. 

Too  much  is  made  of  the  analogy  between 
deep  tunnels  driven  from  the  bottom  of  shafts 
and  mines.  Superficially  they  arc  much  the 
same,  but  actually  quite  different,  .A,  mine  has 
manv  levels  and  workings,  so  that  materials 
can  be  regularly  moved  toward  the  shafts,  thus 
using  the  cages  at  about  maximum  capacity 
for  the  whole  day.  For  the  deep  tunnels,  we 
have  only  two  headings  and  two  small  work- 
ing faces,  from  which  the  muck  comes  only 
intermittently,  due  to  the  interruption  from 
blasting,  etc. :  thus,  at  times,  the  cages  are 
ncarlv  idle,  at  other  times  worked  up  to  the 
maximum  capacity.  Mining  men  have  not 
been  found  to  work  well  in  the  long,  straight- 
awav  driving  of  tunnels,  as  they  arc  used  to 
independently  working  in  small  gangs  in  the 
workings,  and  Laying  off  at  their  own  con- 
venience. A  tunnel,  to  go  well,  must  have 
the  men  under  strict  discipline,  reporting  every 
day  at  the  same  time  and  working  at  the 
same  speed  throughout  one  shift.  This  proves 
irksome  to  mining  men,  who  usually  drift 
away  from  tunnel  jobs.  Similarly,  mining  en- 
gineers do  not  do  the  bulk  of  tunnel-driving. 
Long  tunnels  are  usually  in  charge  of  civil 
engineers,  or  superintendents,  not  especially 
identified  with  mining  work. 

SHAFT    NO.    4    AND   TUNNEL    NO,    4    NORTH. 

By  far  the  greatest  difficulties  encountered 
in  the  construction  of  the  Rondout  Siphon 
were  those  at  Shaft  No.  4.  Here  the  porous 
Binncwater  sandstone  and  High  Falls  shale 
had  to  be  penetrated  lioth  in  shaft  and  tunnel. 
In  the  shaft  they  yielded  a  flow  of  1,000  gal. 
or  more  per  minute,  and  even  more  in  the  tun- 
nel. These  difficulties,  by  the  energy,  skill 
and  persistence  of  the  contractors,  were  finally 
overcome  by  replanting  the  work  several  times, 
and,  in  the  case  of  the  shaft,  by  the  free  use 
of  grout  in  cementing  the  open  seams.* 

Great  credit  must  be  given  to  the  T.  A.  Gil- 
lespie Co.  for  their  energy  and  for  their  \vil- 
lingness  to  spend  large  sums  in  combatting 
the  w-ater  witli  the  most  improved  pumps  and 
devices  wdiich  could  be  obtained. 


A  Small  Power  Tamping  Machine  for 
Trench  Backfilling. 

-A  machine  for  tamping  backfill  in  trenches 
which  have  been  opened  through  pavement  is 
shown  in  the  accompanying  illustration.  Two 
laborers  can  tamp  with  it  from  1.'200  to  1,500 
sq.  ft.  per  hour,  covering  this  surface  one  time. 
The  machine  strikes  fifty  to  sixtyi  blows  per 
minute  with  a  12-ft.  stroke,  and  w-ith  a  tampitig 
head  weighing  cSO  or  00  lbs.  and  8x3  ins.  in 
area. 

The  machine  consists  of  two  principal  parts: 
the  sweep,  on  which  is  mounted  the  lifting 
mechanism,  the  engine,  and  the  two-w'heeled 
truck  on  which  the  sw-eep  is  mounted.  The 
sweep  of  the  standard  machine  is  built  of 
two  3-in.  steel  channels,  with  the  necessary 
spacers,  bracing,  and  truss  rod.  The  sweep  is 
mounted  near  its  center  of  gravity,  on  a  saddle 
casting  which  has  a  bearing  on  a  pivot  on  the 
truck  axle.  The  sweep  swings  in  a  horizontal 
direction  on  this  pivot,  thus  moving  the  tamper 
across  the  work,  while  the  movement  along 
the  work  is  had  by  moving  the  track  forward 
about  8  ins.  for  each  complete  swing  of  the 
sweep.  The  truck  of  the  standard  machine 
has  4.x.Sfi  in.  steel  wheels  and  a  IVj-in.  arched 
steel  axle.  The  truck  frame  is  formed  of  one- 
piece  of  ■2x2x^/4 -in.  angle.  The  steel  a.xle  spin- 
dle is  cast  into  a  square  socket  through  which 
passes  the  vertical  leg  of  the  axle;  the  a.xle  at 
this  point  is  pivoted  with  about  8  ins.  of  ver- 
tical adjustment,  and  a  like  amount  of  adjust- 
ment is  provided  in  the  cast  iron  shoe  on  the 
bottom  of  the  truck  legs.  This  adjustment  will 
allow  the  machine  to  be  operated  with  one 
wheel  on  the  curb  or  other  unlevel  surface,  and 
is  a  valuable  feature  when  the  machine  is  re- 
quired to  work  close  up  to  the  curb. 
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The  lifting  mechanism  is  very  similar  to 
the  well  known  board  drop-hammer  used  in 
drop  forge  shops.  The  mechanism  as  applied 
to  the  power  tamping  machine   is   even   more 


»: 


Fig. 


1 — View      Showing      Construction      of 
Tamping    Machine. 


simple  than  the  drop-hannner.  This  lifting 
mechanism  consists  of  two  parallel  rolls 
mounted  on  shafts  running  in  hearings  bolted 
to  the  sweep ;  the  rolls  are  geared  together 
by  spur  gears,  and  are  driven  by  a  pinion 
gearing  into  the  gear  on  the  rear  roll ;  the 
driving  shaft  runs  in  bearings  bolted  to  the 
sweep!  The  length  of  stroke  as  well  as  the 
gripping  and  releasing  of  the  lifting  board 
is  automatically  regulated  by  cutting  away  a 
part  of  the  circumference  of  the  lifting  rolls, 
thus  the  hoard  is  automatically  gripped,  raised 
and  released,  once  for  each  revolution  of  the 
lifting  rolls. 

The  engine  used  on  the  machine  will  develop 
about  1%   h,   p.  on  the  brake  and  has  proven 


the  lifting  board  may  be  made  as  long  as 
16  ft.,  which  will  allow  the  tamper  to  reach 
12  ft.   below  the  surface. 

While  one  man  can  handle  the  machine  on 
small  trenches  and  surface  work  where  the 
footing  is  good,  on  trenches  that  are  wide  or 
where  the  footing  is  soft,  it  will  pay  to  have 
two  laborers  handle  the  machine,  putting  one 
man  on  each  side  of  the  machine,  where  they 
will  be  in  the  best  position  to  keep  the  machine 
moving  along  the  work  and  the  sweep  across. 
The  power  machine  with  two  men  to  handle 
it  should  do  as  much  work  as  from  8  to  Iti 
men  using  the  hand  tampers,  as  the  power 
machine  will  not  shorten  the  stroke  or  reduce 
the  number  per  minute,  for  this  is  automat- 
ically regulated,  and  the  operator  can  give 
his  whole  attention  to  moving  the  machine  over 
the   w-ork. 

The  machine  is  known  as  the  Staley  Power 
Tamping  Machine,  and  is  sold  by  James  C. 
Campbell   &   Co.,   Chicago. 


Methods  and  Cost  of  Operating  Auto- 
matic Railways  for  the  Storage 
of  Materials  in  Bulk. 

Contributed  by  A.  Eugene  Michel. 
The  automatic  or  gravity  railway  for  car- 
rying sand,  cement,  coal  or  bulk  materials 
from  railroad  cars  or  vessels  to  storage  bins 
or  piles,  is  not  a  new  appliance  but  it  is  capa- 
ble of  effecting  such  economies  that  its  utility 
on  contract-  work  should  be  more  familiar. 
Railways  of  this  type  are  now  operating  on 
inclined  runways  within  a  distance  of  600  ft. 
and   under  a  wide  ran.ge  of  conditions. 

The  operation  of  the  railway  consists  in 
releasing  a  car  with  its  load  on  a  down  grade 
on  a  trestle  and  stopping  it  by  means  of  a 
counterweight  attached  to  a  wire  cable  which 
the  car  picks  up  on  its  way  down  the  track. 
The  weight  of  the  counterbalance  is  so  ad- 
justed that  it  will  allow  the  car  to  reach  its 
destination  over  the  bin  or  dump,  where  it  is 
dumped  by  means  of  a  tripping  block.  Then 
the  momentum  of  the  car  having  been  spent, 
and  its  weight  reduced,  the  counterweight  falls 
back  to  its  former  position.  In  doing  so  the 
car  is  given  sufficient  momentum  to  carry  it 
back  to  the  point   for  receiving  another  load. 

By  reference  to  Fig.  1,  the  car  may  be  seen, 
together  with  the  cross-bar, — attached  by  wire 
cable  to  the  counterweight — the  truck,  and 
dumping  block.  A  section  of  the  car  is  shown 
by  Fig.  2.  In  this  is  clearly  seen  the  method 
of  opening  the  sides  and  discharging  the  load. 
The  angle  of  the  raised  bottom  shown  in  the 
ligure  may  be  made  to  suit  the  class  of  mate- 
rial handled. 

The  standard  types  of  car  are  built  of  one 
and   two  tons'  capacity  with   the  ridge  in   the 


West    Brighton,    N.    Y.,   carry  .  „    , 
head  frame   storage   bins  to  othdbi-,     ""^ 
separating  mill.     The  headframJ,t  1   ' 
IS   200    ft.    trom  and   the  trestleaih„V 
uneven    ground    has    a    grade   brt      '"' 


Fig.   2 — Section   of   Automatic  iiiwa\ 
Showing    Bottom    Angle  and'rippi,. 
Device. 


o  per  cent.  A  grade  of  1V4  per 
on  the  scales  platform  and  in  t: 
the  drop  is  18  ins.,  while  the  gra  , 
from  this  point  to  the  last  60  ., 
level.  The  other  headframe  is 
from  the  mill  storage  and  the  i: 
given  a   fall  about  9   feet. 

Wooden  cars,  plate-lined,  and 
capacity    are    used.     Two   men 
automatic    systems.      After    drang 
storage   from   one  bin  they  unk-  < 
other  storage.     The  car  is  loadf 
frames  and  weighed  on  a  oO-t' 
Ore   may   be   drawn    from   any 
chutes,  all  of  which  are  opened 
erated  by  air  hoists. 

On  the  shorter  system,  a  roiiiif: 
in  30  seconds,  while  4-5  seconds  : 
in  locking  the  car  gates,  loading 
the  car.     On  the  longer  system,  t 
is   made  in  45  seconds  and  the 
consumed    in   loading.     At  this 
railways  can  handle  about  -J.OiWi 
of  tw'o   10-hour  shifts,  and  pcriii 
delay  durin.g  the  20  hours'  work- 
to    this    capacity,    the    transport! 
crude   ore    from   the   headfranies 
would  be  less  than   Vi  ct.  per  t^ 
eludes  labor  and  maintenance  an 
an  approximate  charge  per  ton  fu 

Another  plant  in  which  an  aiilo 
effects  important  economies  is  t' 
Quinlan,  New  York.  In  this  in 
tons  of  coal  are  handled  annually 
shown  in  Fig.  3.  The  coal  is  hoi- 
of  an  electric  hoist  from  the  c; 
1/3-ton  tubs,  on  a  mast  and  gaff  \- 
matic  railway  car  by  which  it  idis 
in  the  yard. 

With'  the   previous   equipmeiit. 


Fig.     1 — View    of    Automatic     Railway    Car, 

with    Crossbar,   Tripping    Block    and 

Truck, 


to  have  ample  power  to  handle  a  100-lb.  tam- 
per. The  engine  requires  1%  gals,  of  gasoline 
in   10  hours. 

The  machine  is  regularly  equipped  with  a 
10-ft.  lifting  board,  which  will  allow  the  tam- 
per to  reach  a  depth  of  6  ft.  This  will  be 
found  to  answer  for  trenches  up  to  9  ft.  in 
depth.     Where  conditions  require  it,  however. 


Fig.    3— View    of    Installation    of    Automatic     Railway    for     Handling    Coal    fn    BafJi 


center  so  that  all  the  material  will  discharge 
simultaneously  and  equally  and  without  danger 
of  overturning.  The  sides  are  fastened  to 
each  other  so  that  one  side  cannot  open  unless 
the  other  side  opens  equally  at  the  same  time. 
An  installation  of  the  automatic  railway 
where  5,000  tons  of  ore  are  handled  daily,  is 
,-it  Port  Henry,  N.  Y.,  at  the  Cheever  Iron 
Ore  Co.  In  this  case  two  railway  lines  of  the 
Hunt  type,  made  by  the  C.  W.  Hunt  Co.,  New 


hoisted  bv  horse  power  and  trimn-  ' 
stock  pile.  The  old  equipment  coj'l, 
new  one  $2,800.  The  unloading  cic 
the  old  plant  was  120  tons  per  d;  > 
new  machinery  the  capacity  is  -  '' 
dav,  an  increase  of  80  tons. 

the  power  is  purcha.5ed  by  niei 
per  horse-power-hour,  and  costs  .s 
mills    for   each   ton  of  coal  hoist  ■ 
livered  to  the  car. 
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required  to  operate  the  new  plant. 

■  coal  from  the  vessel  to  the  stock 
allows:  Three  shovelers  are  eni- 
;  hold  of  the  vessel,  one  man  op- 
'lectric  hoist,  another   dumps   the 

car.  weighs  it.  and  attends  to  the 

'i'«'3>-  ,  .... 

jI  handling  to  the  stock  pile,  in- 

Jepreciation    included,    was,    with 
17%  cts.  per  ton;  with  the  new 
:t  is  7*4  cts.,  the  comparative  op- 
being  analyzed  in  Table  I. 
TABLE  I. 
New  Plant. 

Per 
■itv  200  tons.  day. 

at  $1.50 $  4.50 

J2.00 2.00 

IP  weigh  and  tend  automatic 

50 1.50 

•r   oil,  waste,  etc 2.00 

taxes  yearly.  10  per  cent 2.L'4 

vearly.  10  per  cent 2.24 

lems  based  on  a  year  of  125 
days"  work.) 

$14.4S 
-  ton  In  stock  pile 7>4c 

Old   Plant. 

Per 
ity   120  tons.  day. 

t  J1.50 $  3.00 

i  and  driver,  at  J3.00 9.00 

se  and  driver,  at  $3.00 :     3.00 

t  11.75 3.50 

ues  yearly.  10  per  cent 1.40 

vearly,  10  per  cent 1.40 

<?nis  based  on  a  year  of  125 
days'  work.) 

$21.30 
ton  In  stock  pile 17%c 

;nce  of  10;-^   cents   per   ton   on 

lakes  an  actual  saving  of  $2,62.5 

lis  every  1.3  months  the  cost  of 

is  saved  in  reduced  pay  roll. 

i 

I 

Icraper  for  Loose  Material. 

Mnying  sketch  shows  a  scraper 
:h  used  in  the  Joplin.  Missouri. 
t  for  loading  mine  tailings  into 
uld   prove    useful    for    handling 

■  of  other  kinds.  As  shown  by 
lis  scraper  has   no   bottom   and 

;  he  material  by  pushing  it  ahead 
operated  by  means  of  tail  and 
oni  a  two  drum   engine.       The 

•  ited  is  5  ft.  2  ins.  long.  3%  ft. 

:uid4  ins.  wider  at  the  rear,  and 


Equipment  for  Sinking  a 
;  aft  and  Costs  of  Power. 
)  electrically  driven  shaft  sinking 
Usburg,  South  .Africa,  has  been 
'  isiderably  more  economical  than 
r  orary  steam  plant.  The  sinking 
1  e  shafts  usually  occupies  a  pe- 
three  years,  and  it  is  therefore 
install  at  once  the  permanent 
I  nent.  With  the  electric  powder 
rchase  from  the  Victoria  Falls 
:  has  been  possible  to  install  a 
lilt  which  will  pay  for  itself  in 
'shaft  sinking  by  the  dilTerence 
^  power.  A  description  of  the 
-  of  sinking  is  given  below  as 
f  1  an  article  in  the  South  Af- 
I  ournal. 

s|d.  the  approximate  dimensions 

'I  >)e  -13  ft.  6  ins.  wide,  7  ft.  6 

'  ft.  deep,  divided  into  six 

-nts  and   one  pipe-and-lad- 

1  .irst  work  carried  out  at  this 

"ink  for  some   10  to   12   ft.   by 

'ible  steam  cranes,  and  then  to 

fyr  set.     .As   soon   as   this   was 

!';    head-gear    was    erected,    but 

^h    sheaves   over    four   compart- 

if  le  same  time  two  double-drum 

ir,  hoists  were  erected  in  a  tem- 

*3use  located  between  the  head- 

■  ajected  site  of  the  main  wind- 

etails  of  the  hoists   and  their 

a  follows  :      Drums  :      Two    per 

'=,eter,  2  ft.  .3  ins.  wide.    Brakes: 

"post    brakes    on    each    drum. 

^lind    brake     on     first-motion 


shaft.  Gearing:  Double  reduction.  First-mo- 
tion, double  helical  power-plant  steel  gear. 
Second-motion,  machinc-nioltled  cast-iron  gear. 
Depth  indicators;  Dial  tvpc.  without  over- 
winding attachment.  .Mine  shaft-  Vertical 
Imal  depth  .3,000  ft.  Load,  .3.(100  lbs.  of  rock. 
Skip;  2,.500  lbs.  Rope;  1 -in.  diameter.  4,500 
lbs.  Hoisting  speed:  I.imui  ft.  per  minute. 
Fach  hoist  is  driven  thr.ugli  an  elastic  coup- 
iing  by  a  180  b.  h.  p.,  three-phase,  -JO-period, 
•)UU-volt.  Westinghouse.  type  A.  1.  F.,  slip-ring 
induction  motor,  capable  of  carrying  a  load 
of  4.")0  b.  h.  p.  for  sliort  periods'  Power  is 
obtained  from  the  high-tension  lines  of  the 
\  ictoria  Falls  and  Transvaal  Power  Co.,  Ltd., 
and  transformed  to  .5011  volts  for  the  hoists 
and  auxiliary  apparatus.  The  control  of  the 
hoists  is  eflfected  by  standard  Westinghouse 
liquid  controllers.  By  means  of  these  con- 
trollers the  hoists  are  stopped,  started,  and  re- 
versed at  any  speed  from  zero  to  full  speed 
in  either  direction.  .-\  main  switchboard  of 
three  panels  is  supplied. 

The  sinking  of  this  shaft  entails  a  good  deal 
of  blasting.  Should  the  supplv  of  electric 
power  cease  whilst  the  sinker  is  starting  a 
bl.Tst,  his  means  of  escape  would  be  cut  off. 
with  almost  certain  death  as  the  result.  This 
power  storage  set  consists  of  an  exciter,  a 
.synchronous  motor,  which  may  act  as  a  gen- 
erator, a  heavy  flywheel  running  in  heavv  bear- 
ings with  forced  lubriciition,  and  a  starting 
motor  for  bringing  the  synchronous  motor  up 
to  full  speed.     The  synchronous  motor  is  con- 


Simple     Drag     Scraper  for    Loose    Materials 

nected  directly  to  the  line,  and  automatic  de- 
vices are  arranged  so  that  a  failure  of  the 
power  supply  causes  the  main  circuit  to  be 
interrupted.  The  power  for  driving  the  hoist 
is  then  derived  from  the  flywheel  until  power 
supply  is  restored.  In  this  case  the  generator 
is  of  the  1.50-kilowatt  capacity,  running  at  7.50 
revolutions  per  minute,  and  the  flywheel  in 
slowing  to  37.5  r.  p.  m.  gives  out  sufficient 
energy  to  run  the  set  light  for  five  minutes 
and  then  hoist  a  load  of  700  lbs.  in  the  skip 
through  a  distance  of  400  ft.,  bringing  the 
sinker  out  of  danger. 

The  power-storage  set  is  only  in  operation 
during  the  blasting  period,  and  seldom  for 
more  than  half  an  hour  at  a  time,  three  times 
in  24  hours.  The  manner  in  which  it  is  op- 
erated is  as  follows :  When  all  the  shot  holes 
are  drilled  the  shaft  is  emptied  of  workmen 
and  the  sinker  descends  to  charge  the  holes. 
.About  15  minutes  before  he  is  ready  to  light 
the  fuses,  the  sinker  sends  a  special  signal  to 
start  the  power  storage  set.  Another  signal 
is  sent  as  soon  as  he  is  ready  to  fire  the 
charges,  and  the  engine  driver  raises  and  low- 
ers the  skip  about  2  ft.  to  show  that  all  is 
right.  ,  The  sinker  then  lights  the  fuses,  gives 
the  hoist-away  signal,  and  is  carried  out  of 
danger  whether  the  power  supply  has  failed  or 
not.  The  value  of  the  power-storage  set  is 
shown  by  the  log  kept  on  the  mine.  It  is  re- 
corded that  in  five  months  seven  interrup- 
tions occurred,  one  being  during  blasting,  yet 
in  every  case  the  skip  has  been  brought  to 
safety.  The  value  of  this  feature  cannot  be 
exaggerated,  while  the  knowledge  that  their 
lives  are  adequately  safeguarded  inspires  the 
men  with  an  easy  confidence  in  working  which 
more  than  compensates  for  the  cost  of  instal- 
lation. These  interruptions  of  power  are  due, 
of  course,  to  the  great  difficulties  under  which 
the  Victoria  Falls  and  Transvaal  Power  Co.'s 


stations  operate,  for  there 
which  thunder  storms  are 
frequent.  These  difficulties 
perienced  to  such  a  degree 
ing  a  more  equable  climate, 
distance  sunk  with  the  equ 
31,  I'.lll,  IS  given  here 


January.  1911. 
February,  1911 
.March,     1911... 

.April.     1911 

.May.     1911 


are  few   places  in 

so   violent  and   so 

would  not  be  ex- 

in  countries  hav- 

-A  record  of  the 

ipnient  up  to  May 


Cost  of 

Cost 

Ft. 

electricity 

per 

sunk. 

for  hoists. 

It. 

142 

$    264. 4i> 

S1.S6 

24 

151. .53 

l.SO 

75 

156.40 

2.09 

116 

2S5.77 

2.46 

153 

3S9.6U 

2.55 

Total     570         $1,247.76         $2.20 

Note. — 66  ft.  were  sunk  in  December,  1910,  be- 
fore using  electrical  etiuipment. 

The  cost  of  power  varies,  but  averages  $1.28. 
The  cost  of  the  two  hoists  and  flywlieel  set 
delivered  in  South  .Africa,  but  not  including 
erection  or  cables,  was  approximately  524,3.50. 
Records  show  that  the  cost  of  sinking  148 
feet  with  a  steam  sinking  hoist  was  approxi- 
mately $807  for  power  under  conditions  similar 
to  those  in  which  142  feet  were  sunk  by  the 
electric  hoists  at  a  cost  of  $264.4(5.  This  means 
a  saving  of  $3.99  per  foot  in  power  alone.  In 
addition  to  this,  it  is  estimated  that  tliere  is 
a  further  saving  of  $5.00  per  foot  due  to  the 
delicate  control  of  the  electric  hoists  which 
enables  them  to  carry  out  maneuvers  impos- 
sible to  a  steam  hoist.  On  this  basis  the  hoists 
and  power-storage  sets  will  pay  for  themselves 
before  the  shaft  is  completed,  and  even  then 
would  possess  considerable  value  at  second 
hand,  as  such  hoists  are  by  no  means  worn 
out  in  three  years.  Messrs.  E.  Farrar  and  J. 
N.  Bulkley,  consulting  engineers  to  the  Gen- 
eral Mining  and  Finance  Corporation,  have 
kindly  permitted  the  publication  of  the  fi.gures 
taken  from  their  log  books. 


Cost  of  World's  Deepest  Diamond  Drill 
Borings. 

What  is  claimed  to  be  the  world's  deepest 
boring  is  a  hole  7.:347  ft.  deep  drilled  in  L'pper 
Silesia.  The  boring  as  described  by  "Mines 
and  ^linerals"  was  undertaken  to  determine 
the  relations  of  the  coal  beds  in  the  Knurow 
royal  mining  district,  and  was  conducted  by 
the  Schoenback  division  of  the  Prussian  Royal 
Drilling  Bureau.  The  locality  of  the  drilling 
is  2.1  miles  north  of  Czruchow  village,  in  the 
Rybnik  district.  The  drill  used  was  a  crude 
combination  of  the  scoop,  or  wimble,  chisel 
and  diamond-bit  types,  in  conjunction  with 
water  rinsing.  Operations  were  begun  Sept. 
25,  1900,  but  the  outfit  was  not  installed  until 
Oct.  15. 

The  mouth  of  the  hole  was  1.44  ft.  wide,  ex- 
clusive of  casing,  but  the  diameter  gradually 
diminished  to  3%  ins.  at  a  deptlr"of  3.214.17 
ft.,  which  also  marks  the  lower  limit  of  cas- 
in.g.  From  "this  point  down  to  5,-54i3.79  ft. 
depth  the  diameter  was  0.30  ft. :  down  to  5,- 
1)49.00  ft.  the  diameter  was  0.221  ft. :  down  to 
ii,848.64  ft.  the  diameter  was  0.104  ft.:  the  re- 
mainder.of  the  hole  is  0.157  ft.  in  diameter. 

-A  total  of  982  days  was  consumed  in  drill- 
ing, including  109  Sundays  and  holidays,  and 
119  days  in  accessory  operations,  as  in  drill 
repairing,  etc.,  leaving  694  net  working  days. 
The  maximum  speed  attained  was  a  24-hour 
record  of  .54.87  ft.  with  the  3%-in.  diamond 
hit.  .Altogether  704-3/32  carats  of  diamonds 
were  consumed.  The  total  cost  of  the  drilling 
was  $77,043.57.  representing  an  average  of 
$1.04  per  foot. 

The  list  below  shows  the  Prussian  drillings 
exceeding  5.2.50  ft.  in  depth,  and  the  cost  per 
foot. 

Depth.  Cost 

feet.  per  ft. 

Hoetmar     5,329.21  $0,547 

Schladebach    5,734.70  0.S50 

Ottweller    5,915.02  0.521 

Everswinkel    5,951.56  0.423 

Paruschowitz   V 6,570.95  0.263 

Schubin    7,050.20  0.480 

Csuohow     7,346. 2S  1.040 


The  deepest  hole  in  South  .Africa  was  made 
with  a  diamond  drill  and  put  down  6,340  ft.  to 
cut  the  main  reef.  The  hole  was  2  ins.  at  the 
start  and  1%  ins.  in  diameter  at  the  bottom. 
A   Sullivan  machine  was  used. 
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Methods  and  Cost  of  Constructing  a  3- 
in.   Creosoted  Wood   Block   Pave- 
ment at  Longview,  Texas. 

Contributed  by  P.   E.  Green,  Assoc.  JI.  Am.  Soc. 
C.  E..  Consulting  Civil  and  Sanitary  Engi- 
neer, 17  N.  La  Salle  St..  Chicago. 

Longview  is  a  typical  soutliern  city  of  east 
Texas.  It  has  a  population  of  about  8,000  and 
is  growing  very  rapidly.  It  has  never  had  any 
considerable  amount  of  pul)lic  improvements 
until  within  the  last  year  or  two,  when  some 
macadam  pavements  were  constructed  outside 
of  the  business  center  of  the  town.  These 
macadam  pavements  were  constructed  on  en- 
tirely wrong  principles,  so  that  in  less  than  a 
year  they  were  in  very  bad  condition.  In  the 
spring  of  1911  the  city  decided  to  pave  the 
centra]  business  part  of  the  town  with  a  per- 
manent pavement  and  on  Aug.  11.  1911.  re- 
ceived bids  on  approximately  17,000  sq.  yds. 
of  brick  or  creosoted  wood  block  pavement 
on  o  ins.  of  concrete.  The  specifications  called 
for  No.  1  brick  to  have  a  2-in.  sand  cushion 
and  the  joints  to  be  filled  with  asphaltic  cem- 
ent; and  the  wood  block  to  have  a  1-in.  sand 
cushion  and  the  joints  to  be  filled  with  sand. 

The  low  bid  for  the  brick  was  $2.35  per 
sq.  yd.,  including  a  -D-year  guarantee;  for  the 
wood  block  the  bid  was  $2.41  per  sq.  yd.  un- 
der the  same  guarantee.  The  specifications  for 
the  brick  called  for  a  20  per  cent  abrasion  test 
in  the  new  standard  rattler  as  recommended 
by  the  Association  for  Standardizing  Paving 
Specifications.  The  wood  block  specifications 
called  for  yellow  pine  timber,  the  blocks  to 
be  from  5  to  10  ins.  long.  3  ins.  in  depth  and 
4  ins.  in  width.  The  preservative  specified 
was  the  best  grade  of  coal  tar  creosote  having 
a  specific  gravity  of  from  1.03  to  1.07.  and  to 
contain  not  less  than  2.5  per  cent  of  napthalene 
and  25  per  cent  anthracene. 

Considerable  attention  has  been  given  by  the 
writer  to  the  quality  of  the  oil  to  be  used  in 
preserving  wood  block,  and  it  is  believed 
that  there  is  little  question  but  that  the  light 
oil  as  specified  is  more  desirable.  It  has 
been  maintained  that  what  is  desired  for  pav- 
ing purposes  is  a  waterproofing  product  rather 
than  a  preservative.  In  connection  with  this 
assertion  it  is  stated  that  the  block  treated 
with  a  heavy  oil,  having  a  specific  gravity  of 
not  less  than  1.10,  is  more  desirable  than  the 
light  oil  because  its  waterproofing  qualities  are 
greater.  It  is  not  believed  that  this  contention 
is  sound.  Numerous  experiments  have  shown 
that  light  oil  is  an  efficient  waterproofer,  and 
that  it  has  in  addition  much  greater  preserva- 
tive qualities  because  of  its  greater  content 
of  napthalene  and  anthracene  oils  than  has 
the  heavy  oil  in  which  the  preservative  agen- 
cies are  either  distilled  off  or  when  the  oil  is 
made  of  a  high  specific  gravity  by  mixing  the 
light  and  heavy  oils  the  quantity  of  the  pre- 
servative oil  is  so  far  reduced  as  to  be  of 
small  value.  In  addition  a  higher  temperature 
and  greater  pressure  is  required  to  get  the 
same  degree  of  impregnation  in  the  timber 
with  a  heavy  oil  than  with  a  light  oil,  and 
there  is  also  the  possibility  that  the  quality 
of  the  timber  may  be  adversely  affected  by  the 
high  temperature.  There  is  unquestionably 
also  much  less  probability  of  "bleeding"  in 
the  blocks  when  treated  with  a  light  oil.  and 
this  was  especially  noticeable  in  the  work  de- 
scribed in  this  article,  for  even  under  the  hot 
sun  of  Te.xas  there  was  little  tendency  on 
the  part  of  the  blocks  to  bleed. 

.A.s  stated  previously  the  bids  on  brick  were 
$2.35  and  on  the  block  $2.41.  Because  the 
wood  block  is  less  noisy  and  more  attractive 
in  appearance  than  brick,  and  because  also 
in  such  a  location  as  Longview  it  is  probable 
that  the  life  of  the  pavement  would  be  at  least 
20  years,  it  was  decided  to  let  the  contract  for 
a  wood  block  pavement. 

It  might  be  noted  that  the  work  was  to  be 
paid   for  from  the  proceeds  cf  a   bond   issue, 


the  bonds  to  run  for  40  years  with  the  priv- 
ilege of  retiring  them  at  the  end  of  twenty. 
It  need  hardly  be  stated  that  this  is  not  good 
financiering,  as  it  is  hardly  probable  that  the 
pavement  will  be  in  good  condition  at  tOe 
end  of  40  years  when  the  bonds  mature. 

That  part  of  the  city  to  be  paved  consisted 
of  five  blocks  arranged  in  the  form  of  a  right- 
angled  cross.  The  grades,  as  is  usual  in  a 
city  which  has  never  established  any,  were  in 
frightful  condition,  though  the  natural  drain- 
age facilities  were  excellent.  The  subgrade 
consisted  of  a  red  sandy  clay.  The  specifica- 
tions called  for  5  ins.  of  concrete  upon  which 
was  to  be  spread  1  in.  of  sand  as  a  bed  for 
the  blocks,  and  on  top  of  this  the  pavement 
proper  was  to  be  laid.  The  city  had  pur- 
chased a  second-hand  jaw  crusher  having  a  ca- 
pacity of  about  60  cu.  yds.  of  crushed  stone 
per  ten  hours.  This  was  done  with  the  idea 
of  crushing  the  local  stone,  which  was  an  in- 
ferior iron  stone,  and  fur,nishing  it  to  the  con- 
tractor at  a  stiplated  price,  as  shown  on  the 
bidding  blank,  of  $1.25  per  cu.  yd.  It  was 
found,  however,  that  not  enough  stone  was 
available,  and  a  supplemental  agreement  was 
made  with  the  contractor  in  which  he  fur- 
nished bank  run  gravel  and  received  $2.45  per 
sq.  yd.  for  the  completed  pavement  instead  of 
$2.41  as  originally  bid.  This  gravel  was  a 
good  grade  of  material  somewhat  impregnated 
with  the  red  clay  which  is  characteristic  of 
this  section  of  the  country,  and  a  yard  of  this 
as  delivered  contained  about  8/10  of  a  yard  of 
gravel  and   5/10   of  a  yard  ot  sand. 

Concrete  specifications  called  for  a  mixture 
of  one  part  cement,  three  parts  sand  and  six 
parts  stone,  but  stated  that  the  amount  of 
cement  used  was  to  be  at  least  1  bbl.  for  each 
8  sq.  yds.  of  foundation  5  ins.  thick.  This 
proportion  was  maintained  in  the  gravel  used, 
and  resulted  in  a  very  dense  strong  concrete, 
which  was  difficult  to  shatter  with  a  12-lb. 
sledge  after  seven  days. 

A  combined  curb  and  gutter  of  unusual  de- 
sign was  constructed.  The  curb  itself  was  6 
ins.  thick  and  the  gutter,  but  12  ins.  wide. 
The  foundation  face  of  the  gutter  was  10  ins. 
thick,  decreasing  to  5  ins.  at  the  back  of  the 
curb.  This  style  of 'gutter  was  adopted  be- 
cause it  was  thought  that  a  wider  gutter  was 
unnecessary,  all  that  was  desired  being,  first, 
that  a  line  of  drainage  should  be  established, 
and,  second,  that  the  source  of  weakness  al- 
ways developed  at  the  junction  of  the  gutter 
and  the  pavement  be  eliminated.  A  great  many 
instances  of  failure  where  the  usual  thickness 
(5  ins.)  is  specified  may  be  noted.  This  is 
only  natural  since  it  is  absurd  to  think  that 
the  5-in.  concrete  gutter  will  stand  the  wear 
and  pounding  as  well  as  the  pavement  on 
top  of  the  5  ins.  of  concrete  foundation. 

The  sand  used  for  the  bed  for  the  blocks 
was  a  fine  local  sand  carrying  considerable 
clay.  It  was  well  suited  for  the  sand  bed 
since  it  would  stand  a  very  considerable  wash- 
ing, such  as  it  would  receive  in  a  rain  storm. 
It  was  observed  that  after  a  heavy  rain  last- 
ing 24  hours  there  were  but  little  sisns  of 
washing  of  such  sand  as  was  exposed  and 
that  during  the  entire  time  of  the  rain  the 
water  draining  off  from  this  sand  bed  ran 
clear. 

Yellow  pine  having  annual  rings  averaging 
not  less  than  eight  to  the  inch  was  specified 
for   the   paving  blocks,   and   in  no   case   were 


the   annual   rings   to   be   less  ty^„  , 
inch   measured   radially.     Such  ipetin 
called  for  a  very  good  grade  oflbe, 
siderable    difficulty    was    found,  Lfi,, 
maintaining  this  standard,  as  a  feat  I 
the    timber    shipped    in    by   the  [,„„(,„„„ 
had   four  or   less   rings  to  the  if,  j„^  ,;; 
probably   a   poor   quality    of  shcj  leaj    '' 
The    six    to    the    inch    standard  iias  •: 
maintained    with    the    result   thaflhe  ai. 
of   culls  was  7   per  cent,  or  ne;y  i], 
yds.      These    culls   were   afterwJs  ■'. 
paving    an    alley    where    the    \vi 
would  not  be  so  great. 

Part  of  the  wearing  surface  w, 
hot  dry  weather,  and  this  affordt- 
opportunity   for   observing  the  t 
pansion  and  bleeding.     Expansioi  , 
wide   had   been    made  at   each  c 
roadway    being    70    ft.    in    widtl 
verse    expansion    joints    were   u- 
been  stated  previously,  the  filler 
ment    was    sand    thoroughly    sw 
joints,    and    the    expansion   joint 
were   filled    with   asphaltic  cemei 
inally  planned  the  blocks  were  to 
gutter  to  gutter  at  right  angles  to 
but   at   the   request  of  the  contr:  ■ 
allowed    to    lay    two    longitudiiia 
blocks  at  the  gutter  lines  and  d 
pansion    joints    between    these 
When  the  work  was  half  finislit' 
dent   that   this   was  a   mistake, 
tudinal  joints  are  not  bonded  or 
rest  of  the  pavement  and  have  li 
resistance    to    transverse    pressiii 
phaltic  filler  tends  to  get  slightly 
and  expansion  taking  place  acro^^ 
forces  the  longitudinal  blocks  up 
would  then  be  forced  still  furtliei 
making  it  difficult  to  get  the  bl'X 
original  position.     It  was  then  ij 
turn    to    the    original    method   " 
blocks,    and    no    further   trouble 
enced  from  this  source. 

During  the  latter  half  of  the  « 
verse  conditions  prevailed,  there 
most  continual  succession  of  lit:i' 
this  climate  there  is  not  mucli  > 
but  in  the  late  fall  and  early  w 
in  November  and  December,  i' 
very  heavy.  The  blocks  thercl "k 
opportunity  to  become  thorouglil> 
with  water,  and  according  to  - 
should  have  bulged  in  every  diro 
ing  like  this  happened,  however,  :i 
no  movement  that  was  not  takti..i> 
the  expansion  joints. 

In   the  vcenter  of  one  of  the  'tiis 
antiquated  horse  car  line.     On  :i' 
financial  condition  of  the  compai. 
line   it   was    impossible   to  provi'' 
and  the  old  rails  consisted  of  a 
about    20-lb,    weight.      The   blnrk 
between  the  rails,  and  it  was  in 
that  the  only  real  trouble  from  c 
curred.     These  block.s  bulged  alui 
line     of    the     railway,    and    rtpc 
seemed    to    do    no   good.     Betw' 
there    had    been   no   provision   f' 
made,    as    it    was    not    thought   i 
within  the  short  width  of  the  ga; 
ins.")    expansion    would    be    notn 
finally   decided,   however,   that  ili  ' 
rails  were  deformed  by  the  pressi  '•■ 
outside,   and   this   pressure  being  m*  ■ 


T.ABLE  I.— CHAR.\CTERISTICS  OF  CREOSOTE  OIL  USED  .\T  LONGVIEW. 


-Specific  Gravity. - 


Distillate. 
170°  to  235° 


-150°  to  170° 170°  to  235° 23.^°  to  300° — - 

Specified    Obtained    Specified   Obtained    Specified  Obtained   Specified  Obtained    Specir 

1.03  to  1.07       1.04S  0.015  0.0 


1.04S 
1.044 
1.042 
1.0.^.4 
1.041 
1.044 
1.045 
1.040 
1.040 
1.040 


0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 


0.2079 
0.3236 
0.3400 
0.3340 
0.3360 
0.3320 
0.2941 
0.3000 
0.3000 
0.3000 


0.35 
0.35 
0.35 
0,35 
0,35 
0.35 
0.35 
0.35 
0.35 
0.35 


0.4233 
0.3197 
0.3270 
0.3220 
O.3200 
0.3240 
0.3215 
0.3740 
0.3740 
0.3740 


Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
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blocks  between  the  rails  caused 

up. 

;  of  construction  aided  to  bring 
1  about,  and  this  incident  also 
vv  how  the  best  of  plans  some- 
lusc  apparently  minor  details  are 
It  was  originally  specified  that  a 
ick  brick  be  laid  against  the  in- 
jls.  On  account  of  the  lightness 
ction  it  was  not  possible  to  get 
ick.  and  hence  it  was  decided  to 

blocks  directly  against  the  rail. 

:?  ins.  high  and  the  necessary 
lowed  on  the  head  for  the  wheel 
in.  Hence  the  end  block  had  to 
on  the  bottom  so  that  at  its  end 
a  depth  of  2  ins.,  leaving  %  in. 
lortar  bed.  A  section  across  the 
^ecn  the  rails  woidd  then  show 
c  rise  being  %  in.  As  has  been 
nciable  expansion  was  expected. 
•:s  might  have   been   beveled   on 

at  the  bottom,  but  the  object- 
as  that  the  fresh  surface  of  the 
be  exposed  to  the  weather  and 
experience    showed    that    this 
en  better,  for  it  was  the  arched 

developed  weakness   under  the 
the  outside   blocks,    as   might 
ccted. 

n  joint  was  made  down  t!">  cen- 
jk  by  cutting  individual  blocks 
n  with  asphaltic  cement,  and  no 
e    was   experienced    from    this 

ail  of  construction,  somewhat 
the  laying  of  the  brow  pave- 
r.  This  was  done  in  order  to 
Itlinjt  or  forcing  down  of  the 
,ie  rail,  where  the  traffic  is  gen- 

in  the  treatment  of  the  blocks 
Table  I  shows  what  was  spcci- 
,  Has  obtained.  The  oil  was  all 
London,  England. 
:  .ws  the  cost  in  detail  of  this 
'Mined  from  a  rigid  force  ac- 
I  the  Resident  Engineer.  It  is 
1  accurate. 

i  the  cost  account   of   the   main 

;ible  III  is  the  cost  account  of 

with  culls  obtained   from  the 

ioST  OF  THE  MAIN*  STREET 
j    .     WORK. 

Iln.   Pipe    (520    ft.). 

1                           .  Total.  Unit. 

f_>25.75  $0,434 

243.00  .467 


.$0,901 
.   1.140 


ipe  (1,741  ft.). 

$.567.60 

6O2..'50 


.:;4'; 


$0,672 

980 

'"•hbasins  (14). 

$179.90  $12.S50 

369.90  26.421 


.$39,271 
.   l.i.OO 


Basins    (2). 


.$     S.40  S  4.200 

.      41.15  20.573 


24.775 
7.00 


1  Manholes  (.5). 


.$  49.30 
121.00 


$  g.sfio 

24.200 


$34,060 

27.50 

including  grading  (3,427  ft.). 

$1.023. .SO  $0,299 

1.130.25  .330 


(336  ft.). 


.$  61.75 
.   109.70 


$0,510 

47 

ng  rolling  (3,200  cu.   vds). 

$1,558.80     "        $0,487 

..30 

Base   (15.242    sq.    vds.). 

$1,948.70  $0,127 

8.296.40  .344 


.$0,671 


3-in.   Wood  Block  Pavem-.-nt,  Including  Sand 
Cushion    (15.24J    sq.    vds.). 

if'^or       J1,50S.70  $0,099 

.Material    21,075.20  1.3S3 

Total   ij  4s' 

Contract    price    (concrete    base    and    wood 

block  pavement)   2  45 

Headers  r.i'SO  ft.). 

-Material     173. 55  0.1S7 

Total  jn  .)g., 

Contract  price 50" 

Total  cost  '.'.■.■.■.".■.■.$'39,363.85 

Keceived   by  contractor 43,324.96 

TABLE   III.— COST   OK    PAVIKG  ALLEY. 

Grade,   Including   Uollliig   (2oo  cu.   yds.). 

,     .  Total.  Unit. 

Labor    $S4.65  $0,423 

Concrete  Foundation  (1,072  sq.  vds.). 

iv'*'°''.  •, *  93.40"  $0,087 

Material    604.00  .564 

Total    .$0,651 

Wood    Block    Pavement    (1,07'    sq     vds). 

\f^°'\  ; $  S5.S5     "        $0.0S0 

Material     812.15  .75.S 

""".S'^'..  ■  •  ■  -.v  •■ -^"^ss 

Headers  (6   in.    X    24   in.,   concrete,   55  ft.). 

JfilJor.  ., $  6.25  $0,114 

Material     10.4O  .ISJ 

Total     .$0,303 

Total  cost    $1,696.70 

Received  by  contractor 2,251.00 

The  prices  of  materials  were  as  follows : 

12-in.   pipe,    per  ft $  0.30 

13-in.   pipe,   per   ft 0.40 

Brick,    per   M s.OO 

Cement,   per  bbl 1.63 

Castin.ijs.    per   lb o.03 

Gravel  and  sand    per  cu.  yd 2.32 

.\sphalt,    per    ton 0.20 

Wood  block,  per  sq.  yd 1.33 

Wood  block  (for  depot),  per  sq.   vd 0  70 

Coal,   per  ton .' 5.00 

Angle  bars,   per  ton 30.00 

Cushion   sand,   per  cu.   yd 0.55 

The  wages  paid  on  the  work  were: 

Foreman    $5.50 

Engineer 5.00 

Skilled  labor  2.50 

I'nskilled   labor    1.7.-, 

Water  bo,v  1.00 

Teams    4,01) 

Teams,    for   concrete   carts 7!oo 

Timekeeper    ;j.oo 

The  total  gross  cost  of  the  work,  outside 
of  overhead  expenses,  depreciation  on  plant, 
traveling  expenses,  etc..  amounted  to  $41,0()0.."),"), 
while^  die  total  received  by  the  contractor  was 
$45,775.%.  If  the  overhead  expenses,  etc.. 
amount  to  10  per  cent  of  the  cost  of  the  work, 
it  will  be  seen  that  the  contractor  barely  came 
out   even. 

The  contractor  for  this  work  was  the  Roach 
&  Manigan  Co.,  of  Fort  Worth,  Texas.  'The 
Aetna  Engineering  Bureau,  of  Chicago,  111., 
was  the  consulting  engineer,  and  Mr.  Kcn- 
drick  Harger,  B.  S.  C.  E.,  was  the  Resident 
Engineer  for  the  Consulting  Engineer. 

Bituminous  Road  Surface  Construction 
in  Massachusetts  and  Mary- 
land. 

In  the  discussion  of  the  subject  of  road  con- 
struction and  maintenance  at  the  last  annual 
meeting  of  the  American  .Society  of  Civil  En- 
gineers, Mr.  A.  H.  Dean,  Chief  Engineer  of 
the  Massachusetts  Highway  Commission,  gave 
some  details  of  the  experience  of  that  commis- 
sion in  the  surface  treatment  of  roads  with 
bituminous  materials.  The  following  abstract 
of  Mr.  Dean's  discussion  is  taken  from  the 
Proceedings  of  the  Society,  vol.  xxxviii.  No.  3, 
pp.  327-332: 

Bituminous  Surface  Work  in  Massachusetts. 
— For  surface  treatment  of  broken  stone  roads, 
a  light  or  medium  oil  acts  mainly  as  a  dust 
layer,  yet  if  frequently  applied  it  preserves 
the  road  to  a  very  appreciable  extent.  In  de- 
termining what  bituminous  material  would  be 
the  most  economical  and  advantageous  for  the 
preservation  by  surface  treatment  of  broken 
stone  roads,  a  knowledge  of  the  traffic  over 
the  road  is  absolutely  essential.  If  the  road 
is  subjected  to  light  motor-vehicle  traffic  and 
light  team  traffic,  with  the  motor  vehicles  pre- 
dominating, experience  has  shown  that  an  as- 
phaltic oil,  of  such  viscosity  that  it  requires 
heating  to  at  least  250°  F.  before  application, 
forms  a  bituminous  surface  which  withstands 
the  traffic  and  thoroughly  preserves  the  road 
for  a  period  of  time  depending  partly  on  the 


quality  of  the  material  and   workmanship  and 
partly  on  the  quantity  of  traffic. 

Fully  as  important  as  the  quality  of  the  bi- 
tun)inous  material  is  the  quality  of  the  work- 
manship in  applying  it.  in  the  preparation  of 
the  broken  stone  surface,  extreme  care  should 
be  taken  to  sweep  and  remove  every  particle 
of  dust  and  dirt,  so  that  the  stones  will  be 
absolutely  bare.  Many  failures  of  bituminous 
surfaces  can  be  traced  directly  to  the  improper 
preparation  of  the  broken  stone  surface,  the 
heavy  oils  being  distributed  on  dusty  and 
dirty  sections,  and,  consequently,  peeling  up 
through  lack  of  adhesion.  In  order  to  get  the 
best  adhesion  of  asphaltic  oils,  it  appears  that 
the  stone  surface  should  al.so  be  somewhat 
moist  rather  than  extremely  dry.  In  distrib- 
uting the  oil,  if  the  stone  surface  is  compara- 
tively new  and  smooth,  the  best  results  ap- 
pear to  be  obtained  by  applying  the  oil  under 
pressure  in  two  applications,  each  of  %  gal. 
per  sq.  yd.,  covering  the  first  application  with 
grit  or  nea  stone  before  putting  on  the  second, 
and  covering  the  second  application  with  the 
same  material  as  soon  as  possible  after  it  has 
been  made.  The  effect  of  applying  the  mate- 
rial in  this  manner  is  to  make  the  distribution 
more  uniform  and-  prevent  surplus  oil  from 
tiowing  on  the  sloping  crown  of  the  road, 
thereby  causing  ridges  and  bunches  to  appear 
after  the  work  has  been  done.  If  the  stone 
surface  is  full  of  slight  depressions,  however, 
a  single  application  of  hz  gal.  per  sq.  yd., 
applied  with  or  without  pressure,  has  proved 
satisfactory.  The  oil  tends  to  run  to  the  de- 
•^ressions,  causing  a  slight  surplus  of  oil  in 
them,  so  that  when  the  grit  is  applied  on  top 
of  the  oil,  the  portions  over  the  depressions 
absorb  more  .grit,  consequently  rendering  the 
road   more    smooth. 

The  character  of  the  grit  or  other  material 
used  for  covering  the  oil  is  of  great  impor- 
tance. Where  the  traffic  is  confined  exclu- 
sively to  motor  vehicles,  sand  appears  to  be 
as  effective  as  any  material  for  covering,  but 
if  there  is  some  steel-tired  horse-drawn  traffic. 
a  coarse  material  like  pea  stone  or  fine  gravel 
is  necessary. 

The  cost  of  a  bituminous  surface  as  just 
described  will  vary,  of  course,  with  the  avail- 
ability of  the  material  to  be  used  for  covering, 
and  the  length  of  haul  of  all  materials.  In 
.Massachusetts,  during  the  last  four  years,  sev- 
eral hundred  miles  of  macadam  roads  have 
been  improved  or  preserved  by  a  bituminous 
surface  of  this  kind.  The  average  cost  during 
1910  was  a  little  less  than  $0.08  per  sq.  yd., 
and.  during  1011.  a  little  more  than  that  price, 
with  labor  costing  from  $1.75  to  $2.00  per  8- 
hour  day.  and  asphaltic  oil  costing  $0.06  per 
gal.  delivered  in  tank  cars.  The  detailed  cost 
on  an  average  road  is  as  follows :  — 

Per  sq.  yd. 

Cleaning  and  sweeping $0.0056 

Patching  old  surface 0.0016 

Cost  of  oil 0.0319 

Heating  oil 0.0031 

Delivering  oil   • 0.0038 

Distributing  oil    0.0029 

Funiisliing  sand  beside  road 0.0165 

Spreading  sand   0.0073 

Watering    0.0012 

Rolling   0.0002 

.Supervision    0.0025 

Total    $0.0766 

The  road  mentioned  was  treated  with  %  gal. 
of  heavy  asphaltic  oil  in  two  -ii-gal.  applica- 
tions. The  average  haul  was  2  miles  for  the 
oil  and  2%  miles  for  the  sand.  No  allowance 
is  made  in  the  foregoing  detailed  statement 
for  rental  or  depreciation  of  machinery,  or  for 
profits  to  contractor,  the  work  being  done  by 
labor  force  account. 

On  roads  where  the  prevailing  traffic  con- 
sists of  steel-tired  horse-drawn  vehicles,  this 
application  of  bituminous  surface,  consisting 
of  heavy  asphaltic  oil  and  grit,  has  proved 
unsuccessful,  in  most  instances,  the  surface 
being  cut  and  dented  to  such  a  degree  that  it 
soon  disappears.  On  such  a  road,  it  is  possi- 
ble that  a  heavy,  refined  tar  surface  may  be 
economical,  or  it  may  be  economical  to  use 
oil  of  a  lighter  grade,  applying  it  with  suffi- 
cient frequency  to  keep  the  surface  of  the 
stone  covered  with  oil  at  all  times.  The  re- 
sults, in  the  surface  treatment  of  such  roads 
in  Massachusetts,  would  indicate  that  bitumi- 
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nous   surfaces   are  not  economical   where   the      Bituminous     Macadam     Sidewalks     for 
prevaihng  traffic  consists  of  horse-drawn   ve- 
hicles,  but  that  a   more    durable   construction  the  Development  of  Suburban 
of   the    crust   of   the   road   must    be   made   by  Pronprt'p 
either  mixing  or  penetrating  the  upper  course  properties. 
■     of  stone  with  bituminous  material.  One   of   the   most   essential   undertakings   .n 
Cost  of  Maintenance  of  Bitnminons  Surfaees  ^^"^  development  of  suburban  properties  is  the 
;;;   Mnssachnsetts— In  maintaining  these  bitu-  eonstruction    of    sidewalks.      In    many    case> 
minous   surfaces   a    re-treatment    of   about    %  '"^  promoters  of  the  enterprise  postpone  this 
gal.  of  bituminous  material  per  sq.  vd.  is  only  work,    owing   to   the   expense   of   constructing 
made  on  those  places  from  which  the  bitumi-  cement  sidewalks  which  are  usually  considered 
nous  material  has  disappeared.     To  show  the  '"'=  °"'>'  ^'"'^  suitable   for  a  high  class  devel- 
probabilities    of    the    cost    of    maintenance    of  "Pment.     In  the  Monthly  Journal  of  the  En 
roads  bv  applying  bituminous  surfaces  thereon.  .ameers'  Club  of  Baltimore.  Mr.  W.  G.  Stone, 
Mr.  Dean  cites  18  miles  of  State  highway  con-  Landscape   Engineer,   suggests  that  such  side- 
structed    in    nine   towns    in    Massachusetts    in  walks  be  constructed  of  bituminous  macadam, 
1909.   the  bituminous  surface  consisting  of   V2  "'.^   being   more   economical,    and    at    the   same 
gal.  of  residuum  asphaltic  oil.     The  first  cost  ^"^'^  having  a  rustic  effect  which   harmonizes 
of  the  bituminous  surfaces  on  these  roads,  in  with  the  rural  surroundings  of  such  suburban 
1909,   averaged   $0.0742   per   sq.   yd.     In    1910, 
there  was  expended  for  patchin.g  and  sanding, 
$0.0146,  and,  in  1911,  $0.0088  per  sq.  yd.     The  /p^^y 

present  condition  of  these  roads  indicates  that 

the  expense  for  patching  and  sanding  in  1912  -Lefel Line  ^          Gaffer                    ^'H' 

vvill    not   exceed   $0.01    per   sq.    yd.,   in   which  ■'■raUof^'toofoot"^    i 

case  the  total  expense  of  maintenance  of  the  -Sfc^feZl. — 7'~* — ""ii^^^ 

surfaces   on    these    roads    for   four  vears    will  W^^^^fc»i4s«_i^^**''' 

have  been  $0.1076.  making  the  cost  $0.0'269  per  -"-  ,~^« 

sq.  yd.,  or  approximately  $236.72  per  mile  per  • 

year   for   a   15-ft.    road,    which    cost   does   not  |»- ^;^- 

exceed   that   of   maintaining    similarly    located  • 

macadatn  roads  previous  to  the  advent  of  mo-  f 

tor  vehicles.      Whether   or   not   a   bituminous  ' 

surface,    such    as    that    just    described,    on    a  Fig.    l_Section    of    Bitum 

macadam    road,    will    withstand   the   traffic   of 

heavily    loaded    motor    trucks    cannot   now    be 

determined,  as  motor  trucks  have  not  been  in  properties.     He   suggests   that   such   sidewalks 

use  on  such  surfaces  for  a  sufficient  length  of  should  be  formed  of  no  less  width  than  15  ft. 

time  and  in  sufficient  numbers  to  permit  such  oiiboth  sides  of  the  roads,  and  that  the  edge 

determination  adjoining   the   so-called    "propertv-line"   be   at 

Second    Assistant    Engineer    Maryland    Roads  wf          u            /■-.        , 

Commission.      The    following   description    has  When    the    road    sides    have    been    formed, 

been    taken    from    the   above   mentioned    Pro-  '^  X^tm  well   rolled  and  brought  to  a  true 

ceedings :  grade  by  adding  or   removing   material ;   then 

The  cost  of  these  surface  applications  varied  '^''"''^''^  °"'   ''^^  position   of  sidewalk  and   exca- 

from  1.8  cts.   to  8.93  cts.  per  sq   yd     or  from  ^'^^'^  '"^  ^^'"'^  ^  ins.,  putting  the  material  re- 

$148  to  $734  per  mile ;  the  cost  of  bituminous  '""o^'ed  ""  .both  sides  so  as  to  act  as  shoulders ; 

material  varied  from  8.75  cts.   to  9  1  cts    per  "^'^"    P"'   '"'°   *^^   trench    excavated    the    fol- 

gal.,  f.  o.  b.  at  the  point  of  dehvery;  grit  for  '"wing:     A  layer  of.  No.  2  trap  rock   (stones 

the   top   dressing   cost    from    0.33   cent"  to   3  5  that  pass  through  a  2-in.  ring)   to  a  depth  of 

cents   per   sq.   yd.    in    place,   depending   on    its  '    ■     '"*"   ^"^   ''°"   ^^"'"^  ""'''   i^O'npact ;   cover 

character   and    location.      With   the   exception  .^'^'^  ^^^'^'^  °^  ^'""'^  ^^''"^  •">  thin  coating  of  No. 

of  16  miles  on  which  the  bituminous  material  ''■  '''^P  ''°'-''^'   <^ atones  that  pass  through  a  1-in. 

was  applied  under  pressure,  it  was  all  applied  ""'"S)  and  roll  again.    When  this  second  course 

with  gravity  oilers.     While  varving  conditions  '^^^  '^'^''"   !''''''  ^"'^   rolled  to  grade,  pour  in  a 

will  affect  the  figures  slightly,  a    fair  average  ■'^°°'^  quality  of  asphalt  binder,  while  hot,  at 

of  the  detailed  costs  is  as  fo'llows :               '  t'^e   f^'e   of  about   1   to   1%   gals,   per  sq.   yd. 

"er  sa  vd  f-irface.   and    cover   immediately   with   screen- 
Sweeping   "      $aooi5  '"Ss   from   which   all   dust  has   been   removed 

AppU-mt^nUch  "^^   S'S^??  X''"''  screenings  should  be  in  size  from  ^A  to 

Grit  Vde^i?eTed)  ■;:;.■:;;:; IZtl  ^^  ■"••  =»«'  ^^houUl  be  spread  to  a  thickness  of 

Applying  grit  ; ; ; ;     o.'ooio  ■■*'  '"^^^t  %  in.  and  then  rolled  down  as  soon  as 

Total                                                           T,. possible.       The     following     dav     the     surface 

'"-"^  should  be  swept  clear  of  all  loose  material  and 

In  view  of  this  experience,  Mr.  Uhler  has  ^  second  light  application  of  binder  should 
arrived  at  the  following  conclusions-  ''^  poured  over  and  screenings  as  above  men- 
CD  The  road  to  be  treated  must  be  thor  !'°"^''  'f°"'''  ''"^  'P'"'"''"'  ''"'^V'^'  °''"  ^"^^  <="" 
oughly  swept  before  applvii  g  the  bittimi  o.s  '^'^  ^"'•f^  so  as  to  comp  etely  cover  the 
material:  otherwise  the  resfilts  w.  In  t  be  1'  ^"^  rolled  immediately.  The  rolling 
satisfactory                                                                '  'own    of   these    screenings    immediately   after 

(2)  On    a    npwlv    fir,;<;i-,»^    „,     .,  1               j  '""^   application   of  the   asphalt  binder  is  very 

about   %  gal    per  sq    y d    w  H  be  nectTarl"     '  '"'^'7'='"'^    '""T'''''.  '''■'   ™"-   ^''°"'^'   ^'^  '" 

(3)  111  applying  4  ga  per  sq  yd  it  T"T'  ^«f."''="'^:'=  during  the  construction  of 
should  be  applied  in  two  treatments  of'  vl  ?"  description  of  sidewalk,  and  after  rolling 
gal.   each,  wherever  practicable  '^"u"\  *''*"   "]f"f'^'"    P'^i-t'on   of   walk,    should 

.(4)     After   applyii^g   the   bituminous   mate-  t™'     wiZ  of'aboul  9  ^ft""'"    ™   "''''    ''"' 

rial,    sufficient    time    (from    12    to    "4    hon^s^  -ru      1      j      afout  ^^  ft. 

should    be    allowed,    when    po^siWe     for     tto  sb      n  ^'^'"'^  f'    ^u''   ^""''^^    "^   ''""^    '°'^' 

penetrate,   and   the   road   should     hen   be   col  1^     I-     '  "/''^  ^'''.^^'  *°5  """"'^  '"  "^^  *^°"- 

ered   with  a   light  applica  10°    of  co  rse   sand"  '^''"'^'°""^    macadam    sidewalks,   but    gravel 

pea  gravel,  or  granoi  hie  chins    Abo  ,t  40  tnn  '"■  ^  '°I'"   ^"^'".>'   °^  ^^"""^   ""   be  used   to 

to   the   mile    (14    Jt   w  de      have   be  n   "c^n  d  Z"\    il^V^"*^.^/ •  ^°>-    '^e    lower   course,    pro- 

to  be  sufficient  in  most  cases  "'•I'^i'r"   '^"^   T   ''"""'^^   '"'s   previously   de- 

(5)     In  view  of  the  experience  with  gravity  f^ls 'f r.      f ""'       f""'   '"''  •^''°  P''°^'ided   that 

and   pressure   distributors  as   to   results    dme  wh=.    c  l                 '^^''  i"'',  '"   " '  ',f ""   '''""^'-    '^ 

etc    it  is  thought  advisable,  as  well  as  econoin  stone                    ''              "    ^'''''    "'  '"''""^ 

;:iy'the  ^^^mi^^r  mrrl;,  u^l^t^^r^tl^  '''  ibal";;,;?"  "T^  -''''  ?  "^  'T^'-"  '^ 

pressure.  that  the  trap  rock  or  gravel  must  be  perfectly 


dry   before   the   binder   is  app!;L„j 
work   is   done   in   cool    weathelthf    ' 
for   top  course   should   always  I  I 
fore  being  used.  ^ 

A  walk  4  ft.  wide  will  reaL  . 
tons  of  crushed  stone  if  rolledl  •■• 
ness  or  8%  tons  if  rolled  to  V\ 
and  about  67  gals,  or  say  l4bl 
for  every  100  ft.  in  length,  and  L  ; 
of  2.4o  cu.  yds.,  if  cut  to  the  U' 
as  previously  described.  [ 

.-^fter  the  sidewalks  have  beerUi, 
and  the  excavation  made,  sevenhu,,! 
of  this  macadam  sidewalk  canie  ; 
the  help  of  four  or  five  men,  inidj! 
ery  instance  when  work  of  j;  ,, 
to  be  done  it  is  advisable  to  jon, 
purchasing  stone,  for  an  extranle 
clean    screenings    (stone  of  ^1  , 

tyaf/f 
f/facodom 


r --^'>'- f- s-o- 

'--         IS-O'- '      

inous    Macadam    Sidewalk. 

so  that  in  case  any  lileeding  or  ini- 
binder   on   the   surface   should  cur 
likely  to  do  during  the  first  sumir,  v 
may  be  covered  with  screenings 


Bituminous   Surface  Appli tin- 
Water  Sprinkling  in  Bpx  - 
ough,  New  York  C/, 

In   1910  the  officials  of  the  B. 
Bronx,   New   York   City,  condiu 
periments  with  bituminous  surfru 
for  dust  prevention  purposes  on 
earth    roads.      In   the   informal 
Road  Construction  and  Maintcn: 
January  under  the  auspices  of 
Society   of   Civil   Engineers,  Mr 
Connell,    Assistant    Commissionc 
Works  of  the  Borough,  stated  tli :. 
ence   in   1910   with   these   surtac 
had   proved   more   efficacious  an 
than   water  sprinking  on  macad: 
roads,  and  as  a  consequence  the 
ling  division   had  been  abolisheil 
macadam   and  a   number   of  ear 
received  a  surface  treatment  of  t: 
road    oil.      The    following   descr 
work   has    been    taken    from  the  : 
.\merican    Society    of    Civil    En 
XXXVIII,   No.  3,  p.  335.     Tfe 
tar  have  been  very  satisfactory. 
Vi  gal.  per  sq.  yd.  being  applien 
with   torpedo  sand  or  fine  wash    ' 
formed  a  very  desirable  surface. 
$0,035  for  %  gal.  and  $0,045  f--  . 
sq.   yd.     In  these  treatments  the  • 
plied  cold. 

The    Grand   Boulevard  and  Ccoci-  * 
treated  with  a  heavier  tar,  which  a;     ■!' 
under  pressure  through  a  hose  a 
ture    of    220°    F.,    %    gal.    per  * 
used,    and    then    covered    with   t » 
or  fine  washed  gravel.    This  road  1; 
use   for  6  months,  and  although 
subjected   to  very   heavy,  hi.^h-sp 
bile  traffic,   it   is   now  in   first-cl. 
The  cost  was  $0,138  per  sq.  yd.,  v. 
owing  to  the  lack  of  proper  facili 
dling  the  bituminous  materia!  aii' 
ous   delays   which  occurred.     In 
of  the  Bron.x  a  fair  cost  would  1' 
to  $0.10  per  sq.  yd.  for  this  treattr 
the    application    of    tar    in   these 
the    road    was    thoroughly  swept 
drawn  and  hand  brooms. 

.Asphalt  road  oil  of  about  20°  B:  ^ 
was  applied   to  a   number  of  mac  " 
using  Vi  gal.  per  sq.  yd.    On  roafi 
light  or  medium  traffic,  one  applic 
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wavs  require 
e  appl'i^at'ons 


to  keep  the  road  dustless  ;  heavily 
d  two  and,  in  sonic 
The  cost  of  this 
$0'013  per  sq.  yd.  when  Vi  gal. 
vas  used.  The  oil  was  applied 
ire  distributor  on  a  number  of 
1  the  co.^t  was  $0,000  for  ',i  gal. 
his  method  of  treatment  is  both 
id  desirable.  Just  enough  pres- 
lied  (about  15  lbs.)  to  drive  the 
iterstices  of  the  stone  to  a  sufR- 

0  avoid  liaving  a  mushy  road 
ire  the  application  of  the  asplialt 
surface  was  swept  with  a  horse- 

•r  only. 

5  are  now  under  way  to  equip 
us  Application  Division  with  a 
ibcr  of  pressure  distributors  to 
luminous  surface  work  in  1012. 
reatments,  the  distributing  device 
d  to  an  ordinary  water  sprinkler. 
materials  will  require  the  use 
:ons. 

lous  material  applied  to  the  dif- 
lys  was  selected  from  the  stand- 
adaptability  for  each  particular 
itone  used  consists  largely  of 
kc   and    Clinton    Point    crushed 

iiig  table  gives  a  comparison  of 
surface  treatments  and  water 
the  Borough  of  the  Bronx,  the 
ini!   being    based    on    sprinkling 

1  four  times  a  day  for  180  days. 
for  a  team,  and  water  at  $0.10 

ler  sq.  yd J0.03.S 

(;r  sq.  yd 0.04;i 

oil    about   20°   Baume   grav- 

ler  sq.  yd 0.013 

,ns   , : 0.026 

oil.  about   20°    Baum^   grav- 
»    distributor.    2  10    gal.    per 

0.009 

ins  0.018 

ng  ;•  0.051 

ng  figures  relate  to  material  and 
laborers  in  the  Borough  of  the 

day $4.00 

day 2.25 

of  tar  at  freight  yard,   per 

0.06] 

of  asphalt  road  oil  at  freight 

!l 0.04 

bn  work  but  not  spread,  per 

I 1.30 

se  of  pressure  distributors  in 
}:  of  applying  the  tar  will  be 
1|.    The  former  method  required 

F  three  laborers,  whereas  a  dis- 
'  leed  only  one  man  to  operate 
</er  the  time   required    to   apply 

•  reduced. 


iirds  of  the  New  York  State 

c  Department  for  Brick 

Paved  Roads. 

,  Tk  State  Highway  Department 
i)  to  a  considerable  extent  for 
lys,  and  during  1011  constructed 
1  of  this  kind  of  pavement  on 
■  r  its  jurisdiction.  Fig.  1  shows 
'ard  section  of  the  Department 


which,  if  specified,  is  usi-d  with  the  brick  pave 
ment. 

The  specifications  umler  which  the  brick 
paved  roads  are  constructed  re(iuire  that  the 
blocks  must  have  lugs  or  i)rojections  and 
must  also  have  a  semicircular  groove  with  .1 
radius  of  not  less  than  Vs  in.  and  not  more 
than  Vi  in.  in  the  two  ends.  I-'irc  clay  blocks 
are  required  to  be  ;!  ins.xl  ins.xO  ins.  in  size 
and  shale  block  3%  ins.x8  ins.  in  size.  Grout 
is  used  for  filling  the  joints  of  the  blocks  and 
for    rolling    a    o-ton    self-propelled    roller    is 


'•Asphalt 
-Brick 
-Sand 


Cost    Data    on    the    Construction     and 
Maintenance  of  Bituminous 
Macadam. 
M   the  informal   discussion   on    Road    Con- 
struction  and   Maintenance   held   last   Januarj 
under   the   auspices   of   the   American    Society 
of  Civil   Engineers,  a  considerable  amount  of 
data    were    brought    out    on    the    construction 
and     maintenance     of     bituminous     macadam 
pavement.      Portions   of   this   discussion   were 
printed    in    the    Proceedings    of    the    Society. 


Sand-.. 


Macadam 


Brickd---' 


■•^~-S-~ 


Cirdfrs  Sravelor-- 
Crushed  Stone 
Z'Foroui  Tile 

Fig.  2. 
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Concrete         t  t   <■    ■  '^Sand 
/^Concretes  ^  ■ 


w 


4-i  Joints  filled with\ 
Fbvinq  Pitch.. 


4  Brick 


Concrete  ' 


Fig.  3. 


preferred.  When  a  roller  of  the  asphalt  or 
8-whecl  type  is  used  a  weight  of  lu  tons  is 
allowable. 

The  concrete  for  the  foundation  is  made  of 
1  part  Portland  cement,  'l^k  parts  approved 
sand  or  crusher  dust  and  'i  parts  crushed 
stone  or  screened  washed  gravel.  This  class 
of  concrete  is  also  used  for  the  edging.  The 
sand  cushion  is  1%  ins.  thick  and  is  spread 
not  less  than  11  days  after  the  concrete  foun- 
dation has  been  laid.  The  cu.shion  is  rolled 
with  a  hand  roller  weighing  about  '2W1  lbs. 
and  is  then  lirought  to  the  exact  form  and 
crown  by  means  of  a  template.  The  blocks 
are  set  at  right  angles  to  the  edging  line,  ex- 
cept at  road  intersections,  where  they  are 
laid  at  such  angles  and  in  such  maimer  as 
the  engineer  may  direct.  .-Xll  the  longitudinal 
joints  are  broken  by  a  lap  of  half  the  length 
of  the  block,  .\fter  the  blocks  are  laid  the 
end  joints  are  made  close  and  compact  liy 
the  use  of  a  steel  bar  a|)plied  to  the  ends  next 
the  curbs.  .At  every  fourth  course,  or  as  often 
as  required,  the  side  joints  are  closed  up  as 
much  as  possible  and  the  courses  straightened. 

A.n  expansion  cushion  is  provided  for  next 
to  each  edging.  For  a  16-ft.  wide  pavement 
this  is  1%  ins.  in  thickness;  for  greater  widths 
it  is  increased  proportionately.  This  cushion 
is  composed  of  heavy  pitch  or  asphaltum 
composition,  having  a  melting  point  of  not 
less  than   120°   F.  nor  more   than   140°   F. 

The  grouting  of  the  joints  is  done  in  the  fol- 
lowing manner:  The  grout  is  removed  from 
the  box  to  the  street  by  means  of  scoop  shov- 
els, and  from  the  moment  it  touches  the  block 
is  swept  thoroughly  into  all  joints  by  means 
of  push  brooms.  The  work  is  carried  forward 
the  entire  width  of  the  pavement  in  line  until 
sufficient  time  has  elapsed  for  the  grout  to 
penetrate  thoroughly  all  the  joints.  The  entire 
force  then  goes  over  the  same  portion  of  the 
work  a  second  time,  using  the  same  mi.xture 
of  grout,  care  being  taken  in  each  instance 
to  fill  thoroughly  all   joints  flu'^h  with   the  top 
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Fig.    1 — Standard     Section    for 

i:th  edging.     In  this  typical 

crcnces    in    elevation    between 

I  and  center   of    shoulder    (lO 

:nter   of    road    and    center    of 

^  as   follows:     6    ft.    shoulder, 

—  13M,    ins.;    7    ft.   shoulder, 

7=15%   in^;   8   ft.   shoulder,   n 

in.    Fig.  2  shows   a   combined 

sometimes  used  with  the  brick 

■  3  shows  a  type  of  concrete 

pavement  with  macadam  base 

s  a  type  for  the  paving  on  a 

'ig.  5  shows  a  concrete  curb. 


-Aspholtli  "\ 

Brick     Paving    With    Edging. 

of  the  block.  To  secure  flush  joints,  a  third, 
fourth  or  fifth  coat  of  cement  is  then  swept 
in  and  smoothed  off  with  a  squeegee. 

.■\fter  the  joints  are  filled  flush  with  the  tops 
of  the  blocks,  and  sufficient  time  for  hard- 
ening has  taken  place.  ¥2  in.  of  sand  is  spread 
over"  the  whole  surface,  and  an  occasional 
sprinkling,  sufficient  to  dampen  the  sand,  is 
kept  up  for  six  days.  The  board  occupying 
the  place  to  be  filled  with  pitch  is  withdrawn! 
and  the  pitch  or  asphalt  applied  within  30 
hours  after  the  application  of  the  cement 
filler. 


Fig.  4. 


£ngS  Confy 


Fig.  5. 
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matter  that   follows   has  been   abstracted    Iroin 

these  proceedings : 

.  Bituminous  Macadam  bv  Penetration  Process 
in  Nezu  )'or/,-  .b'/a/f.— During  1900,  1010  and 
1011  the  New  York  State  Highway  Depart- 
ment built  about  1.300  miles  of  bituminous 
macadam  by  the  penetration  process.  General 
observation  of  these  roads,  which  have  now 
been  open  to  traffic  for  periods  varying  from 
one  to  nearly  three  years,  indicate  that  they 
are  in  good  condition,  arc  giving  excellent  re- 
sults and  ai)parenlly  will  continue  to  give  sat- 
isfaction for  some  time  to  come.  There  has 
been  some  few  failures — probably  not  more 
than  I  per  cent  of  the  mileage  built.  These 
failures  arc  ascribed  to  the  following  causes: 
To  i)ouring  too  late  in  the  season ;  to  poor 
workiiKinshi]) ;  to  wet  or  dirty  stone;  brittle- 
ncss  in  the  bituminous  material ;  and  to  poor 
foundation.  .\  trap  rock  road  is  naturally  the 
hardest  to  bind,  and  it  is  stated  that  raveling 
occurs  more  frequently  on  those  built  with 
this  material  than  on  those  where  other  kinds 
of  stone  have  been  used.  It  is  believed  to  he 
of  the  greatest  importance  that  bituminous 
macadam,  made  by  the  penetration  method, 
shall  be  laid  early  enough  in  the  season  to 
have  traffic  over  the  roads  for  at  least  one 
month  of  warm  weather,  so  that  it  may  be 
thoroughly  compacted  before  cold  weather  ar- 
rives to   harden   the   bituminous   material. 

During  the  season  of  1010  cost  data  reports 
were  received  from  a  large  number  of  roads 
These  were  examined,  and  computations  and 
tabulations  were  made  from  a  few  of  them, 
the  highways  selected  being  those"  rendering 
the  best  and  most  complete  reports.  The  fig- 
ures merely  show  the  cost  of  completing  the 
macadamized  portion  of  the  road,  after  the 
top  stone  has  been  placed  and  rolled,  ready 
for  the  bituminous  material  and  filler.  .\s 
stated  in  Table  I.  the  average  cost  per  square 
yard  was 
$0,190  for  Residuum   products,   one  pouring. 

n.2.'>S  for  Uesiduuiii   pinducts.   two  pouring.s. 

0.31;^  foi-  fluxed    Bermudez    products,    two   pour- 
ings. 

Though  some  of  the  figures  in  Table  I  are 
evidently  in  error,  especially  those  showin.g 
prices  of  material,  the  errors  are  not  large. 
In  many  cases  they  will  compensate  each 
other,  and  will  not  affect  materially  the  aver- 
age cost.  Furthermore,  as  these  figures  rep- 
resent the  cost  under  somewhat  varying  con- 
ditions, for  work  done  in  different  parts  of 
the  state,  by  different  engineers  and  contract- 
ors, on  approximately  70  miles  of  highway,  it 
is  lielieved  that  they  are  of  more  value,  for 
<Ietermining  the  cost  of  roads  of  this  type, 
than  those  obtained  from  a  short-time  obser- 
vation on  a  single  piece  of  work. 

Bituminous  Macadam  in  Massacliusetts. — 
Mr.  F.  C.  Pillsbury,  Division  Engineer,  Mas- 
sachusetts Highway  Commission,  described  a 
form  of  bituminous  macadam,  constructed  as 
follows : 

E^irst :  .Assuming  that  the  sub-grade  and 
surface  are  properly  drained,  on  the  founda- 
tion is  first  placed  a  layer  (4  in.  after  rolling) 
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TABLE    I— COST    OF    BITUMINOUS    MATERIAL    AND    FILLER.    IN    PLACE    COMPLETE,    BY 
THE   PENETRATION  METHOD.   SEASON   OF  WIO.    NEW  YORK  DEPARTMENT   OF   HIGH- 
WAYS. 


High- 
way 
No. 


Bituminous 

Length     Width     . Material^ > 

treated,  treated,  per  gal.       Gals, 
in  miles,    in  ft.     at  road,    poured. 


Sciuare 
yards 
spread 


Average  Num- 
ber of  Gals. 

^Per  S(i.  Yd.^, 
First  Second 
pour-     pour- 


Average  Cost  Per  Sci.  id.  - 


ing 


mg 


Labor. 


Ma- 
terials. 


Residuum    Products — Application   Made    in    One    Pouring. 


321 4.3.5 

393 3.5S 

494 3.12 

542 2.3S 

547 4.70 

555 3.  OS 

769 1.76 

775 4.42 

776 4.59 

856 1.13 

Totals     .  .  33.11 

Averages.  3.31 

323 2.44 

637 3.54 

7S9 O.So 

821 4.07 

5002 1.69 

5010 1.9S 

5011 173 

5012 2.78 

5016 2.97 

5017 2.46 

Totals     . .  24.51 

Averages.  2.45 

571 2.32 

665 1.01 

686 0.57 

762 4.70 

867 0.97 

Totals     .  .  9.57 

Averages.  1.91 


16 
16 
16 
14 
16 
14 
14 
14 
14 
16 


$0,110 
0.09U 
0.095 
0.090 
0.079 
0.110 
0  070 
o:090 
0.077 
0.095 


61.278 
49.239 
41,1S5 
29.413 
68.201 
31,343 
21.737 
52.512 
60,137 
14.440 


40,890 
33.648 
30.091 
19.575 
44,285 
25,368 
14,490 
36.302 
37.710 
10.581 


1.50 
1.40 
1.37 
1.50 
1.54 
1.24 
1.50 
1.45 
1.60 
1.77 


JO.ISO 
0  14G 
0:i34 
0.178 
0.143 
0.145 
0.120 
0.145 
0.16S 
0.171 


Engi- 
neering. 

$0,004 
0.009 
0.004 
0.008 
0.003 
O.flOS 
0.004 
O.OOS 
0.003 
0.007 


Total. 

$0,219 
0.196 
0.169 

.  0.24i 
0.190 
0  200 
0.165 
O.190 
0.216 
0.200 


429,485       292,940 


15         $0,091 
Residuum 


in 

14 
14 
14 
16 
16 
16 
16 
16 
16 


$0,097 
0.094 
0.110 
0.095 
0.095 
O.09O 
0.096 
0.093 
0.093 
0.078 


Products- 
31.293 
45,064 
11,674 
60,607 
23,353 
32,718 
28,748 
43.041 
48.289 
37,608 


1.45  ....  $0,040         $0,153 

Application  Made  in  Two  Pourings. 


22,931 
29,063 
6,998 
33,415 
15,111 
18.C3S 
16,259 
26.079 
27,806 
23,141 


1.25 
1.3U 
1.35 
1.33 
1.10 
1.41 
1.30 
1.25 
1.29 
1.20 


0.11 
0.25 
0.32 
0.49 
0.44 
0.34 
0.47 
0.40 
0.44 
0.43 


1.063 
0.067 
0.040 
0.075 
0.023 
0.033 
0.080 
0.035 
0.056 
0.064 


$0,160 
0.155 
0.183 
0.17S 
0.160 
0.191 
0.160 
0.220 
0.176 
0.172 


$0,006 

$0,011 
O.OOS 
0.009 
0.009 
0.003 
O.OOS 
0.015 
0.004 
fl.ftOfi 
0.008 


362,395      219,441         

15.4      $0,094 1.2S         0.37 

Bermudez   Asphalt    Fluxed— Application   Made 


14 
12 
14 
16 
16 


$0,126 
0.125 
0.127 
O.llS 
0.120 


38,190 
12,487 
8,158 
77,507 
15,542 

151,884 


19.016 
7.094 
4,652 

44.242 
8.890 

83.894 


14.4      $0,123 


1.35 
1.27 
1.17 
1.25 
1.22 


1.25 


0.65 
0.49 
0.58 
0.50 
0.53 


$0,054 
I    Two 

$0,047 
0.061 
0.072 
0.054 
0.023 


$0,176 
Pourings. 

$0,277 
0.2G3 
0.276 
0.230 
0.232 


$0,008 

$0,014 
0.010 
0.023 
O.OIO 
0.005 


$0,199 

$0,234 
0.231 
0.232 
0.262 
0.186 
0.232 
0.265 
0.259 
0.23S 
0.244 


$0,238 

$0,334 
0.334 
0.37] 
0.294 
0.260 


$0,051 


$0,256 


$0,012 


$0,319 


of  egg-size  broken  stone.  1%  to  2%  in.  in 
longest  dimen,sions.  This  layer  is  tlioroughly 
bound  with  stone  dust  or  other  suitable  ma- 
terial, rolled,  and  flushed  with  water  until  it 
is  practically  iinpervious  to  the  bituminous 
material. 

Second:      On    this    heavy    asphaltic    oil    is 

TABLE    n.— ACTUAL    COSTS    OF    BITUMIN- 
OUS    MACADAM      CONSTRUCTED      AT 
NORTH  ANDOVER  IN  1911. 

Length,    8,107    ft.:    area,    13,615    sq.    yds.; 
width,  15  ft. 
Broken  Stone — Bottom  course — 

Stone,  2.898  tons,  at  $1.15 $3,332.70 

Cost  of  laying,  including  unload- 
ing, teaming,  spreading,  rolling, 
binding,     etc 1,637.70 


Total  cost  for  bottom  course. ..  .$4,970.40 
Cost  per  sq.  yd $0.3651 

Broken  stone  dust  used   to  bind 
bottom   course. 

Top  Course — 

Stone.  1.148  tons,  at  $1.15 $1,320.20 

Cost  of  laying 686.21 


Total  cost  for  top  course $2,006.41 

Cost  per  sq.  yd $0.1473 

Oiling — First  application,  %  gal. 
per  sq.  yd. — 

Cost  of  oil  per  sq.  yd $0.0438 

Cost  of  heating  per  sq.  yd.  0.0225 
Cost  of  hauling  per  sq.  yd.  0.0025 
Cost  of  applying  per  sq.  yd.  0.0168 

Total  cost  per  sq.  yd $0.0856 

Second   application,    %    gal.   per 
sq.  yd. — 

Cost  of  oil  per  sq.  yd $0.0369 

Cost  of  heating  per  sq.  yd.  0.0192 
Cost  of  hauling  per  sij.  yd.  0.0022 
Cost  of  applying  per  sq.  yd.  0.0168 


Total  cost  per  sq.  yd $0.0751 

Sand  covering — 

Total  cost  per  sq.  yd $0.0373 

Cost     per     sq.      yd.      for     bottom 

course,   broken  stone 

Cost    per    sq.    yd.    for   top    course, 

broken  stone    


0.1473 


Total    $0.5121 

Cost  per  sq.   yd.  for  first  applica- 
tion of  oil   '. .     $0.0856 

Cost  per  sq.  yd.  for  second  appli- 
cation of  oil   0.0751 

0.1607 

0.0373 


Cost  per  sq.  yd.   for  sanding 

Total    $0.1980 

Total  cost  per  sq.  yd.  for  pavement 0.7104 

Average  length  of  haul  for  broken  stone,  1  mile. 

Average  length  of  haul  for  oil.   1  mile. 

Average  length  of  haul  for  sand  covering,  1 
mile;  sand  not  screened. 

Broken   stone   trap   rock   shipped    by    rail. 

Oil   delivered   in   tank  cars. 

Cost  of  labor,  22  cts.   per  hour. 

Cost  of  teams,  55  cts.  per  hour. 


evenly  distributed,  by  a  pressure  distributor, 
%    aal.   per   sq.  yd- 

Third:  On  the  oil  a  layer  of  nut-size 
broken  stone,  %  to  VA  in.  in  longest  dimen- 
sion, which  win  roll  to  2  in.  thick,  is  imme- 
diately placed  and  carefully  spread  with 
shovels,  the  carts  containing  it  being  driven 
along  the  side  of  the  road.  The  depth  of  the 
stone  is  regulated  by  wooden  cubes  placed  on 
the  first  course,  which  is  sanded  at  the  points 
where  the  cubes  are  placed,  in  order  to  pre- 
vent them  from  sticking  to  the  oil.  This  nut- 
size  stone  is  then  compacted  with  a  steam 
roller. 

Fourth :  On  the  nut-size  stone  is  distributed 
under  pressure  about  %  gal.  of  the  same  kind 
of  oil  used  before,  tKe  application  being  abso- 
lutely perfect  in  distribution,  and  the  penetra- 
tion reaching  well  down  into  the  stone. 

Fifth:  On  the  oil  is  immediately  spread 
fine  gravel,  gravelly  sand,  or  stone  screenings, 
just  sufificient  in  quantity  to  fill  the  surface 
voids  in  the  nut-size  stone,  and  to  take  up 
the  thin  coating  of  oil  left  on  the  top.  This 
is  then  thoroughly  watered  and  compacted 
by  the  steam  roller  until  there  are  no  signs 
of  movement. 

The  actual  costs  of  such  work  to  the  con- 
tractor, on  two  state  roads  in  Massachusetts 
built  in  1911  are  as  shown  in  Tables  II  and  III. 

The  traffic  on  these  roads  does  not  consist 
of  a  large  volume  of  heavy  horse-drawn  ve- 
hicles, but  probably  from  .500  to  600  automo- 
biles per  day  pass  over  them,  except  during 
the  winter,  and  there  is  also  considerable 
heavy  fanning  and  other  teaming. 

Cast  of  Maintenance  of  the  Park  Ave. 
Height  Road 'in  Maryland. — A  description  of 
the  methods  employed  in  the  construction  of 
this  experimental  road  was  given  in  our  issue 
of  Sept.  7,  1910;  additional  data  on  this  road 
were  given  in  our  issue  of  April  19.  1911.  In 
a  discussion  before  the  .'American  Society  of 
Civil  Engineers,  Mr.  W.  W.  Crosby,  Chief 
Engineer  of  the  Maryland  State  Road  Board, 
under  whose  supervision  the  Park  .Ave. 
Heights  work  was  done,  presented  data  show- 
ing the  expense  on  the"  road  to  Jan.  1,  1912. 
These  data  arc  shown  in  Table  IV.  The  fol- 
lowing remarks  refer  to  the  sections  noted  in 
the  table. 

Sections  15,  Ifi.  28  and  29  are  really  surface 
treatments, 

Sections  1  and  .S  were  resurfaced  in  (Au- 
gust to  October,  inclusive)  1911,  because  of 
their  uneven  and   unsatisfactory   surface  con- 


1^  tra,. 
in.  i\ 
per  ^ 
a  hi: 

er.  .<, 


ditions.  The  older  surface  waacarij 
depth  of  about  3  in.,  and  the  mi^ureoi 
and  pitch  removed.  Clean  No2 
was  then  spread  to  a  depth  of  " 
rolled,  and  poured  with  1%  g. 
The  stone  was  then  chipped,  ar 
of  V2  gal.  per  sq.  yd.  was  appli( 
of  chips  being  spread  on  the  1 
2  remains  somewhat  wavy,  as  \fc  (df'., 
year   ago. 

Complaints  were  made  that  Sfjnm  ,i  • 
20  and  23  were  slippery  in  col(\e:-,.. 
the  expense  reported  on  theseiatioBi 
year  is  largely  that  of  attemptiiiL  ovhi 
this  slipperiness.  The  latter  k,  15' 
Crosby's  judgment,  due  more  tn,f  ,^,j_ 
the  pitch  originally  used,  to  tlivrii " 
perhaps,  in  some  cases,  to  tlihi.  , 
existing  on  these  sections,  tli  ■ 
factors. 

Sections  6,  8,  23,  24,  25  ai,, 
the  rolling  in  of  additional  >.: 
to  absorb  the  excess  of  pitch  ai 
weather. 

Section    12   bled     somewhat 
weather,    and    the    expense   re[i' 
largely  for  overcoming  the  resii!  . 

Section  15  required  patching 
small  spots  (less  than  1  sq.  ft, 
ing  191 1,  and  the  expense  thi  ■ 
It  is  now  in  first-class  conditi-': 
ently.  is  likely  to  remain  so,  f » 
at  least. 

Section  16  appears  to  he  losiii.c 
probably  require  extensive  re 
1912. 

Section  17  showed  a  perfect  n 
in    the    spring    of    1911,    but   a|  • 
mosaic    is    slowdv    disappearing 
the  nitch  rising  in  warm  weatht 
up  the  surface. 

The  remarks  made  in  connect 
tion  17  will  apply  to  Section  1' 
the  action  and  results  referred  t' 

Section  19  bled  badly  in  warm 


TABLE    III.— ACTUAL    COSTS    1 
OUS  MACADAM  CONSTRfl  : 
TYNGSBORO  IN  Vn 

Length.   4.350   ft.;   area,   7,25n 
width,    15   ft. 
Broken  stone — Bottom  course- 
Stone,   1,492.05  tons,  at  $1.15 

Cost     of     laying,     including    un!" 
teaming,    spreading,    rolling,    l.i  ■ 
etc 

Total  cost  for  bottom  course.. 
Cost   per  sq.   yd 

Broken  stone  dust  used  to  bind  1 

Top   course — 

Stone.  612.49  tons,  at  $1.15 

Cost   of   laying 

Total  cost  for  top  course 

Cost  per   sq.   yd i'> 

Oiling — First  application,  %  gal.  ' 
per  p(f,  yd. — 

Cost  of  oil  per  sq.  yd. 

Cost  of  heating  per  sq.  yd... 

Cost  of  hauling  per  sq.  yd -^  , 

Cost  of  applying  per  sq.  yd W  ' 

Total  cost  per  sq.  yd iS*-' 

Second   application,    %    gal.  per 
sq.  yd. —  i_ 

Cost  of  oil  per  sq.  yd —  J** 

Cost  of  heating  per  sq.  yd ■;•• 

Cost  of  hauling  per  sq.  yd "-' 

Cost  of  applying  per  sq.  yd.. 

Total  cost  per  sq.  yd S*' 

Screened  gi-avel  covering—  ,^ 

Total  cost  per  sq.   yd •"' 

Cost  per  sq.  yd.  for  bottom  course. 

brol<en   stone    *' 

Cost    per   sq.    yd.    for   top    course.    . 

brok.en  stone   

Total    ■•••■ 

Cost  per  sq.  yd.  for  first  applica- 
tion of  oil  ,•■''" 

Cost  per  sq.   yd.   for  second  appli- 
cation of  oil   

Cost  per  sq.  yd.  for  graveling  ap- 


1» 


plication  of  oil 


Total     ,:  ■ 

Total  cost  per  sq.  yd.  for  paveme  ■■ 
Average    length    of   haul    for  broK 

mile.  ,   ,         -I    V   le 

Average  length  of  haul  for  oil,  »  '^, 
Average  length  of  haul  for  screene(" 

ering,  about  1  mile.  .        ,  v,.  1 

Broken  stone  trap  rock  shipped  Dj    ■■ 
Oil  delivered  in  tank  cars. 
Cost  of  labor,  22  cts.  per  hour. 
Cost  of  teams.  55  cts.  per  hour. 
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r.XBLK    IV.— BITUMINOUS    WOltK    ON    l'.\;iK    HEIGHTS    AVENfl 
r  —  Construoticm  ..f  .Ma'  adain  Her  Sq.  Yd.  — 


BALTIMOllE,    MD. 
, Maintenance  Per  Sq. 


Yd.  ol  Macadam- 


Co.— Asphalt  oil.  A 

l"  Co.— Fairfleid 

;b.  4 — Sample  No.  1 
uritan  Brand  No.  10 

r  Co.— Ta'i'e 

1909  work  I 

1910  work) 


barrels 
Iniif.  Co.. 

inhalt   ... 

Tar    

.Mitldust 
.Vntldust. 


1910  work). 
1909  workt. 


Texas    

laltoll— .4    

uritan  Brand  No.  1 

Co.— Fairfieid... 
.  U  &  P.  Co.t  ... 

U  &  P.  Co 

lecial    


I     320 

i        65 

13.715 

7-'6 

466 

440 

642 

6S5 

71B 

681 

439 

1,212 

2.243 

473 

1.757 

1.576 

1.194 

2.904 

550 

2,676 

1,420 


4  4(i 

62S 

54:i 

1.444 

2,416 

J      S46.; 

(        27.: 

555 

10,027 


30 

35 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

IS 

l.S 

12 

12 

14 

14 

14 

14 

14 

14 

14 

14 

14  ( 

12) 

12 

12 


11,226.11 

1.936.00 
1.242.66 
1.173.33 
1.712.00 
1.S26.S6 
1.909.33 
1.816.00 
1.170.66 
3,232.00 
5,981.33 
1,261.3:; 
4.685.33 
4,202.66 
3,184.00 
5.808.00 
1.100.00 
3. ,'.68.00 
1.893.33 
127.!i.-. 
1.294.22 
693.77 
976.88 
844.66 
2.246  22 
i".532'.22 
3.758.22 

1.011.77 

740.00 

13.369.33 


d 
0 

.llll.v.    Aug..    1909. 


Aug.. 

Sept.. 

Sept.. 

Sept.. 

Sept.. 

(>ct.. 

Oct.. 

Nov.. 

-Ma.v. 

June. 

Jnne. 

June. 

July. 

Aug.. 

Oct.. 

Sept.. 

Oct.. 

Oct.. 

Nov.. 

Oct., 

Oct.. 

Oct., 

Oct.. 

Sept., 

Sept., 

Aug., 


Sept., 
1909 
1909 
1909 
Oct., 
1909     . 

1909  . 
1909 

June. 

1910 

1910 

Julv, 
Aug., 

Sept., 

1910  . 
Oct., 

1910    . 
1910    . 

1909 
1909     . 
1909     . 
1909     . 
1909     . 

1909 

1909 

1909 


1909.     :i.97 


Aug.,  1909 
Oct.,  Nov., 
Oct.,    Nov., 


1909. 


1910. 


191U. 

1910. 

1910 

igio." 


1910. 
1910. 


3.12 
4.19 
."i.40 
4.41 
4.46 
1.43 
1.25 
1.65 
1.70 
1.4,"> 
1.69 
0.61 
0.94 
1.42 
1.70 
3.92 
3.86 
4.70 
2.95 
4.71 
2.23 
2.73 
2.98 

1.95 
1.46 
0.56 


V.U 


J0.337 

0.339 
0.336 
0.337 
0.339 
0.333 
0.337 
0.336 
0.340 
0.397 
0.397 
0.397 
0.397 
0.397 
0.397 
0.397 
0.397 
0.397 
0.397 
0.241 
0.230 
0.22S 
0.229 
0.224 
0.229 
0.22S 
0.216 

0.216 
0.369 
0.337 


0.227 
0.414 
0.103 


o 


2£o  ^  2 

J0.327  $0,664  $0,088  J0.9011 

0.434  0.773  0.080  0.0455 

0.418  0.754  0.187  0.9947 

0.449  0.786  0.081  0.0093 

0.344  0.683  O.OSl  0.0506 

0.606  0.939  0.079  0.0587 

0.618  0.955  0.082  0.0268 

0.605  0.941  O.OSO  0.0195 

0.454  0.S94  0.091  0.0236 

0.242  0.639       0.0177 

0.264  0.661       0.0070 

0.262  0.659        0.0353 

0.327  0.724       0.0378 

0.325  0.722        0.0158 

0.292  0.689       0.0166 

0.084  0.481        0.0372 

0.140  0.537        0.1050 

0.325  0.722        0.0297 

0.287  0.684       0.0434 

0.174  0.415  0.087  .0.2929 

0.408  0.638  0.088  0.1528 

0.551  0.779  0.088  0.1991 

0.405  0.634  0.082  0.2242 

0.691  0.915  0.082  0.0900 

0.257  01486  O.OSl  0.0669 

0.353  0.581  0.057  0.0854 

0.303  0.519  0.057  0.0324 


u 


im 


0.436 
0.783 
0.440 


0.057 


0.0147 
0.0232 
0.0447 


a 


a 


$0.0455        

6!do93        

0.0049        

6.0024         

0.O054        

0.0097        

0.0187        

0.0097        

0.002S        

U.0055        

0.0029        

0.0057  $0.0101 

0.0048  0.0013 

0.0037        

0.0070        

0.0136  0.0161 

0.0091  O.0281 

0.0266   

0.0683   

0.0186   

0.0391    

0.0144    

0.0114    

0.0O91    

0.O03S    

O.OOSS  0.0055 

0.0125  0.0U79 

0.0139    


>  <a> 


O  ^^ 

$0.9011' 

O.OOUO 

0.9947* 

0.0000 

$0.0364  0.0093 

0.0..63 

0.0180  0.0034 

0.009S 

0.0049 

0.0080 

0.0042 

0.0298 

0.0349 

0.0000 

0.0105 

0.0335 

0.0980 

O.OOOO 

0.0062  0.0000 

0.0484  0.2179T 

0.0332  0.0513 

0.1805 

0.1851 

0.0293  0.0463 

0.0041  0.0514 

0.0763 

0.0286 

0.0004 

0.0028 

0.0308 


icted,  1911.     tMaterial  gratis.     JComplete  top  of  U.  G.  I. 


.  slipper)'  in  cold  weather,  which 
the  large  expense  for  putting  in 
under  "Repairs")  and  for  "Oil- 
ning." 

bled  somewliat.  reqtiiring  addi- 
and  was  slippery  enough  to  re- 
nd chipping. 

and  22  required  the  addition 
1  of  considerable  stone  in  1911. 
Tilted  and  began  to  move  later- 
pplication  of  more  stone  at  dif- 
■eemed  to  remedy  these  defects. 
V.1S  so  slippery  in  cold  weather 
oiling  and  chipping. 
like  Section  1.5,  required  some 
nail  holes,  but  not  to  as  great 
tween  May  lo  and  July  1.  Isil. 
lOO  tons  of  stone  were  hauled 
lion  (and  Sections  2t)  and  27) 
niction  of  a  branch  road,  in  ad- 
•egular  traffic. 

fivas  treated  twice  during  1911 
R>Iications  of  solutions  the  same 
:il  material.  These  solution? 
;'  two  parts  Glutrin  and  three 
. |nd  the  mixture  was  applied  to 
^the  road  each  time,  at  the  rate 

1,  sq-  yd. 

r  except  Section  2,  are  now  in 
I  lition  and,  as  far  as  the  ma- 
I  rned,  need  no  repairs. 

|V    the    column,     "Earthwork." 

il  (per  square  yard  of  macadam) 

gutters,  etc.  The  column,  "Paint- 

ows  expense   per   square   yard 

T  this  item  in  those  cases  where 
flitch  failed  to  flow  out  suffi- 
^  sides)  the  edges  of  the  ma- 
ij  deteriorate  under  traffic.  The 
'I  K  and  Chipping."  shows  ex- 
u  ;  yard  of  macadam  for  remedv- 
is  by  a  light  coat  of  cold,  thin 
'<  by  a  coat  of  stone  chips.  The 
ci^vctual  Repairs."  shows  the  ex- 
Wj?  yard  of  macadam  for  actually 
f'^fccts. 


esy  Service  of  the  Govern- 
fablish  a  plant  for   the   treat- 

•^Siph  poles  for  preservation  at 

ojeld,    Nevada    County,    Calif. 

■  j^  extraction  of  oil  from  pine 
Hbe  established    at    the    same 


Methods  and  Cost  of  Constructing  Con- 
crete  Combined   Curb  and  Gutter 
and  Concrete  Sidewalks. 

Contributed  by  E.  W.  Robinson,  A.ssistant  City 
Engineer,  Webb  City.  Mo. 
There  are  at  present  1-5  miles  of  concrete 
combined  curb  and  gutter  and  18  miles  of  con- 
crete sidewalks  in  Webb  City,  Mo.,  besides 
3  miles  of  plain  curb,  2  miles  of  stone  curb 
and  gutter  and  9  miles  of  stone  and  brick 
sidewalks.  Owing  to  the  fact  that  excellent 
sawn  limestone  can  be  obtained  from  quarries 
within  the  county  most  all  of  the  earlier  curb 
and  some  of  the  sidewalks  were  constructed 
of    stone.      Most    of    the    sidewalks,    however. 


bills  issued  against  the  lots  and  tracts  of  land 
abutting  on  the  work  as  provided  by  the  Mis- 
souri law.  On  small  jobs  it  is  generally 
cheaper  for  the  property  owner  to  take  out 
a  permit  and  let  his  work  by  private  contract, 
owing  to  the  fact  that  the  contractor  gen- 
erally has  to  sell  his  tax  bills  at  considerable 
discount  as  soon  as  he  receives  them  to  obtain 
money  to  carry  on  further  operations.  In 
either  case  the  work  is  put  in  under  the  same 
specifications,  and  under  the  direct  super- 
vision of  the  city  engineer  who  keeps  an  in- 
spector on  each  job.  The  inspector  is  re- 
quired to  be  thoroughly  acquainted  with  the 
specifications  and  is  also  required  to  make  out 
a      daily      report      on      the      blank      shown 


\ls/o^J'fon     3' Radius 
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Fig.     1 — Cross-Section     of      Combined      Curb     and    Gutter, 


up  to  some  four  or  five  years  ago  were  con- 
structed of  brick,  which  in  the  main  gives 
poor  satisfaction.  In  1909  the  City  Council 
passed  an  ordinance  forbidding  the  further 
use  of  brick  as  a  sidewalk  material,  and  from 
then  on  concrete  has  been  the  only  material 
employed. 

The  following  table  shows  the  amount  of 
concrete  combined  curb  and  gutter  and  side- 
walks constructed  in  this  city  during  the  last 
three  years,  as  well  as  that  constructed  prior 
to  1909,  both  by  private  and  public  contract : 

Curb  and 
Sidewalks.  gutter. 

Miles.  Miles. 

Prior  to  1909 6  -314 

1909 1  214 

1910 6  4 

1911 5  5 

Total 18  15 

About  60  per  cent  of  this  work  was  done  by 
public  contract;  that  is  the  city  let  the  con- 
tract  and   paid   the   contractor   in    special   tax 


below  (Fig.  .5)  on  the  amount  of  ma- 
terial used,  amount  of  work  constructed, 
>tate  of  weather,  numher  of  men  em- 
ployed on  the  work,  and  the  time  of  each 
man  and  team  upon  each  of  the  different 
operations  as  well  as  any  general  remarks.  In 
this  manner  a  complete  record  and  check  is 
obtained  on  each  particular  contract,  and 
from  these  reports  the  office  man  works  up 
cost  data  on   most  of  the   jobs. 

The  following  are  the  principal  points  of 
the  specifications,  in  a  condensed  form,  for 
the  work  constructed  during  1911.  They  con- 
tain a  few-  minor  changes  from  those  in  force 
during  the  years  preceding: 

The  cement  shall  be  of  a  reputable  brand  of 
American  Portland  cement  which  shall  meet  the 
requirements  of  the  specifications  for  Portland 
cement  of  the  American  Society  of  Testing  Ma- 
terials. 

The  sand  shall  be  clean,  coarse  and  of  grains 
varying  in  size.     It  shall  not  contain  more  than 


ENGINEERING  &  CONTRACTING 


Vol.  xxxvr 


1  per  cent  of  clay  oi-  loam,  and  no  vegetable 
matter. 

The  stone  shall  be  crushed  from  clean,  sound, 
durable  rock  and  screened  through  a  1-in.  mesh. 
■•Mill  tailings''  acceptable  to  the  City  Engineer 
may  be  used  instead.  (Is  used  altogether  for 
concrete  in  this  district.) 

The  water  used  in  mixing  the  concrete  and 
mortar  shall  be  reasonably  clean  and  free  from 
acids  and  strong  alkalis. 

The  sub-grade  shall  be  constructed  to  the 
proper  grade  and  line  and  should  any  soft, 
spongy  material  be  encountered  it  shall  be  taken 
out  and  replaced  with  suitable  earth.     On   deep 


ter.  The  principal  changes  over  the  sections 
used  in  1910  is  in  the  thickness  of  the  sub- 
base  of  gravel  or  cinders.  For  curb  and  gut- 
ter the  sub-base  was  6  ins.  thick,  and  for  side- 
walk it  was  7  ins.  thick,  while  now  both  are 
made  4  ins.  thick.  It  was  thought  the  latter 
figure  was  sufficient  owing  to  the  good  natural 
drainage  of  the  ground  here.  Figure  .3  shows 
a  sketch  of  the  combined  tool  for  finishing  the 
top  of  the  curb.  Besides  being  a  time  saver 
it  insures  good  straight  alignment  and  even 
thickness  of  the  curb.  These  tools  are  made 
by  a  local  machine  shop.  Figure  4  shows  the 
steel  template  and  forms  as  generally  used  on 
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Fig.    2 — Cross-Section    of    Sidewalk. 


fills  the  earth  shall  be  tamped  or  rolled  in  6-in. 
layers  and  flushed  if  necessary. 

The  sub-base  shall  be  constructed  of  crushed 
rock  or  cinders,  or  other  acceptable  material 
that  will  allow  drainage.  It  shall  he  thoroughly 
tamped,  and  on  hot,  dry  days  shall  be  sprinkled 
immediately  before  concrete  is  placed  thereon. 

The  forms  shall  be  smooth,  straight  and  of 
sufHcient  size  and  staked  in  such  manner  that 
the  finished  work  will  be  true  to  line  and  grade. 

Steel  templates  or  dividing  plates  at  least  '« 
in.  thick  shall  be  used  to  separate  the  work 
into  independent  slabs,  about  6  ft.  in  length  for 
curb  and  gutter,  and  about  5  ft.  for  sidewalk, 
.■^and  joints  will  be  allowed  in  place  of  dividing 
plates  on  sidewalks,  in  which  case  a  Vz-in.  ex- 
pansion joint  nmst  be  left  every  50  ft. 

Concrete  for  curb  and  gutter  shall  be  com- 
posed of  1  part  of  Portland  cement  to  2  part? 
of  sand  to  4  parts  of  crushed  stone,  or  else  1 
part  of  cement  to  4  parts  of  "niitl  tailings." 
Concrete  for  sidewalks  shall  be  composed  of  1 
part  Portland  cement  to  3  parts  of  sand  to  C 
parts  of  crushed  stone,  or  else  1  part  cement  to 
6  parts  of  "mill  tailings."  It  shall  be  mixed  to 
a  uniform  color  and  consistency.  A  sack  of  ce- 
ment weighing  94  lbs.  shall  be  considered  as 
having  a  volume  of  1  cu.  ft.  Concrete  base  shall 
be  thoroughly  tamped  and  kept  free  from  for- 
eign matter  before  the  finish  is  applied. 

The  finish  on  curb  and  gutter  shall  be  1  In. 
in  thickness  and  shall  be  composed  of  1  part 
of  Portland  cement  to  1  part  of  river  sand. 
On  sidewalks  the  finish  shall  be  ?4  in.  thick  and 
shall  be  composed  of  1  part  Portland  cement  to 
Hi  parts  river  sand.  The  finish  shall  be  ap- 
plied before  the  concrete  base  takes  its  initial 
set.  No  re-tempering  of  mortar  will  be  allowed. 
The  finish  shall  be  allowed  to  partially  set.  then 
be  floated  and  troweled  smooth.  The  edges  shall 
lie  finished  with  an  edger  of  the  proper  i-adlus. 
Joints  between  slabs  shall  be  cut  through  to  the 
base  and  kept  open  that  each  slab  be  independ- 
ent of  the  other. 

In  hot,  drying  weather  the  top  shall  be  pro- 
tected and  kept  damp.  In  all  cases  it  must  be 
protected  from  animals  and  pedestrians  until 
fully   set   up. 

The  "Mill  Tailings"  mentioned  under 
"stone"  is  the  by-product  of  the  lead  and  zinc 
mines  of  this  district.  It  consists  of  crushed 
blue  and  white  flint  varying  in  size  from  Ve, 
to  %  in.  While  there  is  usually  an  excess  of 
fine  material,  generally  about  60  per  cent  will 
pass  a  No.  4  mesh.  It  makes  a  very  good  ma- 
terial for  concrete  for  this  purpose,  without 
screening  and  re-mixing  or  the  addition  of 
any  sand  whatever.  This  "Tailings,"  or 
"Chats"  or  gravel,  as  it  is  commonly  known, 
can  be  found  in  large  piles  at  every  mill  in 
the  district  and  can  usually  be  had  for  the 
hauling.  The  length  of  haul  varies  from  % 
to  1  mile  from  most  of  the  jobs,  and  it  is  the 
usual  custom  to  figure  gravel  laid  on  the  job 
at  $0.50  per  cubic  yard,  though  quite  often  it 
can  be  hauled  for  $0.35  or  even  less. 

Figures  1  and  2  show  the  cross-section  of 
6-in.  combined  curb  and  gutter  and  sidewalk 
as  constructed  in  1911.  In  the  9-in.  curb  and 
gutter  the  same  section  was  used  except  that 
the  curb  was  9  ins.  above  the  top  of  the  gut- 


the  curb  and  gutter  work  here.  A  local  ma- 
chine shop  furnishes  these  templates  for  $9 
per  dozen. 

The  excavation  was  made  by  first  loosening 
as  much  of  the  top  as  possible  with  rooter  or 
plow  and  then  finishing  with  pick  and  shovel. 
In  some  cases  slips  were  used  to  advantage, 
but  owing  to  the  generally  rocky  nature  of  the 
ground  and  the  comparatively  small  amount  of 
dirt  to  move  it  was  seldom  possible.  The 
contractors  always  found  ready  buyers  for 
black  dirt  at  from  10  to  20  cts.  per  load  de- 
livered on  the  lot,  and  in  some  instances  this 
item  amounted  to  no  small  figure  compared 
with  the  contract  price.  Other  excavated  ma- 
terial was  generally  wasted  on  vacant  lots 
within  a  haul  of  two  or  three  blocks. 


Fig.   3 — Tool   for   Finishing  Top  of  Concrete 
Curb. 

.\fter  the  trench  was  excavated  to  the 
proper  width  and  depth  and  the  sub-base  ma- 
terial dumped  therein  the  forms  were  started. 
Generally  two  men  constituted  the  form  set- 
ting gang  and  kept  from  50  to  100  ft.  ahead 
of  the  concrete  gang.  Stakes  for  line  and 
grade  are  set  by  the  City  Engineer  frotn  2  to 
4  ft.  from  the  street  edge  of  the  walk,  their 
tops  being  on  the  established  grade  of  the 
curb  and  tacked  to  the  proper  off-setted  line. 
In  the  majority  of  cases  the  face  of  the  curb 
is  5  ft.  from  the  street  edge  of  the  walk,  so 
one  line  of  stakes  was  sufficient  for  both 
walk  and  curb  and  gutter.  In  cases  of  greater 
parkway  two  lines  of  stakes  were  generally 
set.  The  street  edge  form  of  the  walk  was 
first  staked  to  line  and  grade  by  use  of 
straight  edge  and  hand  level.  The  back  form 
was  then  set  from  this  by  a  gage  and  hand 
level.  On  curb  and  gutter  work  the  back 
form,  consisting  of  a  2x4  and  2x10,  or  two 
2x6's  cleated  together,  w-as  first  staked  to  line 
and  grade.  The  front  form  of  the  gutter 
was  then  staked  in  place,  the  template  hold- 
ing it  to  line  while  the  elevation  was  ob- 
tained by  hand  level  from  the  top  of  the  curb. 
Forms  were  staked  every  6  or  8  ft.,  and  in 
the  case  of  the  high  back  form  for  the  curb 
w-ere  held  perpendicular  by  means  of  braces 
nailed  to  short  stakes  set  on  bank  of  trench. 
On  the  sidewalk  and  top  of  the  gutter  the 
proper  depth  of  mortar  finish  was  obtained 
by  striking  ofT  the  concrete  with  a  notched 
straight  edge.  There  have  been  three  methods 
used  here  for  applying  the  mortar  to  the  face 
of  the  curb.  The  one  most  commonly  used 
as  to  plaster  the  face  of  the  face  board  as  the 
dry  concrete  backing  is  brought  to  the  top. 
Good    results    have     been     secured     bv     this 


method,   but   when    used   it   reqUj 
oversight  to  see  that  the  men  diot  ^r' 
less  and  in  a   hurry  and  slight  eirt 
getting  %  or  %  in.  thickness  it      ■'' 
as   required.     The   second  meth 
placing  the  mortar  in  a  sheet  i 
deep  and  the  same  size  as  the  fa 
for  a  6  ft.  section,  and  clamping 
face    board    until    the   concrete 
place.     The  pan  must  be  turnecln 


con-is,  ij 
'^  Wi- 1  il 

*lllg  ;■  ;b 


o! 
must  be  kept  clean  to  keep  mort.'froj,'l!ii 


placed  against  the  face  board  qfldv  ,„V 
the   mortar  from   running  off,  r|  the  W? 


«n  id;!. 


ing   to   it   when   it   is   withdraw,  T(,f',v^ 
method  is  to  clamp  a  1-in.  boaij  axai„5,")[; 
face  board  and  after  the  dry  coii-etel,,'  " 
has   been   tamped   in    place    to   thdrsj 
board  and  pour  the  finish  in  thelvm- U  i . 
board.     This  method  insures  a  11 --      ■ 
in    thickness   but   when   the  mo  r 
wet  enough   to  pour  it  takes  to!o 
sufficiently  to  stand  up  and  be  tive 
this    method    concrete    work   mr 
in  the  afternoon,  especially  on 
days,   and   the   finisher  works  u 
occasionally  by  lamp  light.     Wi: .. 
methods  outlined  above  it  requir- 
judgment  and  practice  to  know    - 
the  face  board  down,  for  if  eithe  : 
backing  or  the  finish  is  too  greei 
time   is   lost   trying  to  build  it  u 
in  place,  and  it  is  seldom  that  s; 
sents  a   smooth   and  straight  api 
the  other  hand  if  left  on  too  loi 
harder   to   finish   it   properly   :ini 
duces  a  good  appearance.    With  t 
tures  the  time  required  to  keep  t 
in    place    will    vary   considerably 
days  due  to  the  temperature  an- 

All  mortar  surfaces  are  floated 
en  float  and  then  troweled  smoo 
trowel  marks  showing.  The  ei 
ished  with  edges  of  the  required 
top  of  the  curb  is  finished  with 
tion  tool  shown  in  Fig.  3.  The  s 
are  removed  just  before  the  finai 
given  the  work,  and  the  joint; 
with  a  fine  hair  brush  after 
grooved  with  the  proper  tool. 

The    size,    organization    and    i 
the   different  gangs  doing  this  cl 
and    the   amount   of   work   done 
day  of  nine  hours  varied  considt 
ferent  jobs.     On  some  contracts 
was    formsetter    and   finisher,   an 
even    was    the   contractor,   and   " 
from  400  to  500  sq.   ft.  of  4-ft. 
hours    with    three   other    men. 
stances   the   foreman   had   a  gani.' 
twelve   men.   would   do   no  actua 
self  and  would  construct  1.500  tr 
of  4-ft.   walk  per  day.     Both  bat 
tinuous    mixers    have   been    used, 
hand  mixing,  with  No.  2  square  i  : 
els.     As  the  inspector  did  not  g' 
until  concrete  work  started  no  .'^ 
obtained  on  the  excavating. 

The    following   costs   are   typi 
done  here   in   the  last  two  years.  >•-■ 
ance   has   been    made   for   interesn  ' 

Clomp  to  hold  face^X==: 
» board  in  place  jj 
face  Board 


Fig. 


\i-tx6-Cre3fedTogether      «f ffl  |  " 

{oncl  Notched  on      ^W Notched 

\rop  for  Temp/ate    Templo^eon  f 

mplet    and    Forms  foCow"' 
Curb  and  Gutter. 


invested  or  depreciation.  In  mo^^ 
contractor  maintained  no  office  i 
overhead   charges. 

It  will  be  noticed  that  there  is  ( =^ 
variation  in  the  cost  of  the  diff  j« 
for  different  jobs,  though  the  t'S 
pretty  closely.  There  are  several  '« 
this.  In  the  first  place  there  a- 
siderable  difference  in  the  efticie 
men  and  methods  employed,  Al 
kind  of  work  it  is  not  always  eco" 
have  a  gang  organized  so  that  eaci 
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two  1111116*.  and  such  trequent 
;,en  is  hard  to  follow  in  trying 
„e  on  each  operation.  In  some 
nan  made  a  hand  wherever  the 
id  in  others  he  did  no  actual 
he  personal  equation  of  the  in- 
d  in  no  small  degree  in  the 
division  of  labor  on  the  differ- 
owever  the  totals  give  a  fair 
'■  cost  of  this  work  in  tins  city 
vo  years. 

B  AXD  gutter.  2.9o<>  LIX.  FT. 
vJ  bv  hand.  Good  foreman  and 
gang.'  Expert  finisher  Includes 
mixing  and  placing  only.      Public 

Cost  per 
lin.  ft. 

,  hours  at  J0.333 $0.01637 

.  hours  at  JO.ddo O.0J6j4 

s  and  mortar    mixers.    ,: 

-1    17  hours  at   $0.2^:: 0.00. ji. 

:■  isH  hours  at  $0.277....  0.00453 
'<!  liour?   at    $0,277.    lOO"^ 
-.U7fe  hours  at   $0.222..  0.02040 
ere!  ill   hoii'S  at   $0.222..   0.05357 

ete    and    mortar,     l-^^^^j^  j.^^- 

Ml cii.' ft. at  $0.08! ;■.:;;;;  o^olsbs 

e  338.4  cu.  vds.  at  $0.50..  0.05717 
cu.  ft.  at  $0.005 0.00311 

rial $0.24434 

ibor  and  material $0.3.3 

liB  AND  GUTTER.    2,0S9.5    LIN. 

FT. 
ijced   bv   hand.      Includes   setting 
and  placing   only.     Work   inter- 
n    frequently.      Foreman    did    no 
I'ubllc  contract.) 

Cost  per 
lin.  fi. 

,  hours  at  $0.fi66 $0.036<7 

"  -      r.>  at   $0.444 0.024:.4 

hours  at  $0.278 0.0153.i 

.       ..:..urs  at  $0.25 0.02704 

-.s,  ;.44  hours  at  $0.222 O.057S7 

ibor $0. 1B16S 

ir   and   concrete.      l.I14\4 

$0.1S67u 

1SH4  cu.  ft.  at  $0.08 0.013S4 

e.  240  cu.  vds.  at  $0.50 0  05744 

).    ft.   at  $0.005 0  00280 

naterlal $0.2607< 

ibor  and  material 0.42247 

;  AXD  GUTTER.  1.279.2  LIX.  FT 

;ed  with  Coltrin  continuous  mixer 

:'-,-t    with    Eclipse    batch    mi.xer 

netting    forms,    mixing    anti 

■I  A  include  water  and  gaso- 

■  !.      Public    contract.      Good 

-  .ictual  work.) 

Cost  per 
lin.  ft. 

:  ours  at  $0.666 $0.032'< 

Hours  at  $0,444.   40%   hours 

0.030!t 

'lours  at  $0.222 0.0233 

'>urs  at  $0.222 0.0107 

-   hours  at  $0.222 0.0107 

.  I  hours  at  $0,222,  5  hours 

0.013.-i 

stamping.    UOH    hours    at 
i 0.IJ192 

r  ibor $0. 1409 

'V  and  concrete.    626   sacks 

i $0.1957 

•J17  cu.  ft.  at  $0.08 0.0136 

r-  and  sub-base.   132.3   cu. 

•> 0.0517 

!  aterial $0.2610 

t-rlal  and  labor $0.4019 

VD  GUTTER.  2.900  LIX.  FT. 

with    Eclipse    batch    mixer. 

•netting    forms    and    mixing 

t    water   or   gasoline.      Late 

■  me    work    lost    because    of 

"lied  gang.) 

I  Cost  per 

.  '  lin.  ft. 

•      —at  $0.666 $0.022S 

^  at  $0.30.   14   hours   at 

0.0123 

"Ours  at  $0.2333 0.0159 

ng   mortar.    198    hours 

0.0159 

iiuurs  at  $0.222 0.0356 

"  '<>■• $0.1024 

i  concrete,  1.291  sacks 

$0.1767 

"U.  ft.  at  $0.07 0.0116 

cu.  yds.  at  $0.50 0.0210 

!1  cu.  yds.   at  $0.50..  0.027S 

,J'«rial $0.2371 

Mir  and  material $0.3395 

^^'FiEWALK.  436  SQ.  FT. 

•;v  hand.  Includes  setting 
„  placing  only.  Foreman  was 
'  ;m  nnisher.     Private  contract.) 


Cost  per 
Labor:  sq.  ft. 

1  foreman  and  finisht-r.  ;•  h.jurs  at  $0.50.  .$0.0103 
4  mixing   and    placing    c.jncreie.    24    hours 

at    $0,222    0.0122 

1  mixing  and   placing  murtar,    7   hours  at 
$0,222    0.0036 

Total  for  labor $0.0261 

Material: 
Cement,    mortar    and    concrete.    33    sacks 

at  $0.35   $0.0265 

Sand,  mortar.  25  cu.  ft.  at  $0.08 0.0046 

Water.   6  bbls.  at  $0.10 0.0014 

Gravel,  concrete.  4  cu.  yds.  at  $0.50 0.0046 

Total    for   material $0.0371 

Total  for  material  and  labor $0.0633 

(6)  4-FT.   SI1>EWALK.   4.934   SQ.   FT. 
(Concrete    mixed    by    hand.      Includes    setting 

forms,  mixing  and  placing  only.  Foreman  did 
some  finishing,  but  was  attending  to  other 
business  most  of  time.  Otherwise  gang  was  ef- 
ficient. Lost  50  ft.  of  finish  bv  rain.  Public 
contract.) 

Cost  per 
Labor:  sq.  ft. 

1  foreman  and  finisher.  42  hours  at  $0..'i55.$0  0047 

1  finisher.   17'i   hours  at  $0.444 0.0015 

3  mixing   and    placing    mortar.    107    hours 

at    $0,222    0.0048 

4  mixing  concrete.   151^,   hours  at  $0.222..   0.0068 

2  placing  concrete.  S2  hours  at  $0.25 0  0042 

2  setting  forms,   5S   hours  at  $0.222 0.0027 

Total  for  labor $0.0247 

Material: 
Cement,    concrete   and   mortar,   414   sacks 

„  at    $0.40    $0.0336 

Sand,  mortar.  444  cu.  ft.  at  $0.08 0  007'> 

Gravel,  concrete.  49.6  cu.  yds.  at  $0.50 0.0050 

Water.  9  tanks  at  $0..50 0.0009 

Total    for    material $0  0467 

Total  for  material  and  labor $0.0714 

(7)  4-FT.  SIDEWALK,  12.504  SQ    FT 
(Concrete      mixed      with      Coltrin      continuous 

mixer.  Includes  setting  forms,  mixing  and 
placing  only,    but    not    sa.soline       EfTlcient    gang. 


Foreman  was  member  of  firm  and  helped  at  all 
times;  50  lin.  ft.  lost  by  rain.     Public  '^^"^^^^^p"^^. 

1  foreman.   IS  days  at  $5.00.  .,,..........••  .lo.'o072 

2  finishers.   105V4  hours  at  $0.oau.  4o  hours 

at    $0  333     O.UUo» 

2  mixing   and   placing   mortar,    262    hours 

nt     SO   *'*''  0.004. 

4  mixer "menVsOsii  hours  at  $0.222 0.0090 

1  water  boy.  94  hours  at  $0.111 0.0008 

Total  for  labor $0.0275 

Material:  „..,  , 

Cement,   concrete  and   mortar,    Su3   sacks 

at   $0  40  $0.02(3 

Gravel.'  concrete.  113  cu.   yds.  at  $0.50 2SSI5 

Sand,  finish.  853  cu.   ft.  at  $0.08 0.0053 

W^ater.  152  bbls.  at  $0.10 00012 

Total    lor    material iSS2?i 

Total  lor  lalwjr  and  material .JtLOboS 

(8)  4-FT.  SIDEWALK.  9.566.7  SQ.  FT. 
(Concrete  mixed  with  a  Coltrin  continuous 
mixer  Includes  setting  forms,  mixing  and 
placing  onlv.  Does  not  Include  water  and 
gasoline  Fairlv  efficient  gang.  Foreman  did 
no  actual  work  but  was  a  hustler.  Was  also 
the  contractor.      Public   contract.) 

Cost  per 
Labor-  sq.  ft. 

1  foreman,  .-.ti*  hours  at  $0.666 *0003S 

1  finisher.  63V.   hours  at   $0.444 O.003O 

■^  mixing  mortar,  104  hours  at  $0.222 0.0024 

2  feeding  mixer.   109  hours  at  $0.222 0.002o 

2  wheeling  mortar  and  concrete.  125  hours 

at  $0.22f 0.0029 

2  placing  concrete  and   mortar.   119   hours 
at  $0,222   0.002'* 

Total  for  labor $0.0174 

^l;iterial: 
Cement,   concrete  and    mortar.   748   sacks 

at    $0.40    $0.0313 

Sand,  mortar.  467  cu.  ft.  at  $0.08 0.0039 

Graver,  concrete,  97  cu.  yds.  at  $0.50 O.OOol 

Total    for   material $0.0403 

Total  for  labor  and  material $0  O.i .  7 


Daily  Report  of  Inspector. 


For  — on 

Between Street  and.. 

Date.- Contractor _ „ 


Street- 


..Weather  . 


Total  Pay  Roll. 

No.  of           Hours 
Men 

Rate  per 
Hour 

.■Vmount 

Occupation 

Remarks 

Materials  Used 


Class 


Amount 


Units        Unit  Cost 


Total  Cost 


Remarks 


Labor  and  Materials  Distribution 

Class 

No.  of 

Men 

or  Units 

Hours 

or 
Units 

Hr.  Rate 

or 
Unit  Price 

Cost 

Remarks 



-  -  - 

Setting  forms - 

- 





Placing  and  tamping  sub-base.. 

Gravel  for  sub-base 

Mixing  and  placing  base.. 

Cement  for  base 

Gravel  for  base 

Water  for  base 

Mixing  and  placing  finish.. 

Cement  for  finish. 

Sand  for  finish 

Water  for  finish. 

Boss  finisher 

Assistant  finishers 

Cleaning  up 


..I 


Totals 


Number  of  lineal  feet  of  work  completed.. 
General  remarks.^ — 


Inspector , 


pjg,   5 — Blank    Used    by    Inspectors  for    Making    Daily    Report   on    Sidewalk    Work. 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION 


The  Design  and  Cost  of  the  Permanent 

Hypochlorite  Disinfecting  Plant 

at  International  Falls.  Minn. 

Contributed  by  J.  A.  Childs.  Assistant  Engineer. 
Minnesota  State   Board  of  Health. 

The  city  of  International  Falls  is  located  in 
Minnesota  on  the  Rainy  River,  which  forms 
at  this  point  the  boundary  line  between  the 
United  States  and  Canada.  The  city  has 
grown  in  three  or  four  years  from  a  very 
small  village  to  a  city  of  2,500,  with  prospects 
of  a  considerable  increase  in  the  near  future. 

There  has  been  for  several  years  typhoid  in 
and  about  International  Falls,  but  as  this  con- 
dition is  usual  in  a  new  country,  it  was  taken 
as  a  matter  of  course,  and  nothing  was  done 
until  the  fall  of  1911,  when  a  sharp  outbreak 
of  typhoid  led  to  an  investigation  by  Dr.  A.  J. 
Chesley,  Epidemiologist  of  the  State  Board 
of  Health.  His  findings  showed  that  the 
water  was  undoubtedly  the  principal  cause  of 
the  epidemic  at  this  time,  and  accordingly  the 
emergency  hypochlorite  plant,  owned  by  the 
Minnesota  State  Board  of  Health  (described 
in  Engineering  &  Contr.\cting,  Oct.  2.5,  1911) 
was  sent  for  and  installed  on  Oct.  20,  1911, 
under  the  supervision  of  the  writer. 

The  water  intake  is  located  just  above  the 
power  dam.  About  two  miles  east  of  Inter- 
national Falls  is  Rainy  Lake,  of  which  Rainy 
River  is  the  outlet.  Between  International 
Falls  and  Rainy  Lake  is  the  village  of  Ranier. 
There  are  also  a  couple  of  saw  mills,  one  of 
which  has  a  small  sewer  from  the  toilet  room 
in  the  office  discharging  into  the  river  above 
the  water  works  intake.  The  river  and  lake 
are  used  by  several  small  steamers  and 
launches,  some  of  which  are  provided  with 
closets. 

Logs  are  floated  down  the  Little  Fork  River, 
a  tributary  of  the  Rainy  River,  and  down  the 
Rainv  to  Loman,  a  town  about  20  miles  below 
International  Falls.  Here  they  are  loaded 
upon  cars,  shipped  to  International  Falls,  and 
again  dumped  into  the  river  above  the  dam 
and  a  short  distance  above  the  water  works 
intake.  The  sewage  from  both  International 
Falls  and  Fort  Frances  is  discharged  into  the 
Rainy  River  below  the  dam,  so  that  there  is 
a  possibility  of  these  logs  being  the  means  of 
carrying  the  typhoid  bacteria  to  a  point  where 
they  may  enter  the  city  water. 

As  the  emergency  plant  could  be  depended 
upon  to  last  but  a  short  time,  and  as  the  con- 
tinuous treatment  of  the  water  was  considered 
jiecessary,  arrangements  were  made  for  the 
construction  of  a  permanent  plant. 

The  centrifugal  pumps  which  supply  the  city 
are  owned  and  operated  by  the  Minnesota  and 
Ontario  Power  Co.  and  supply  water  to  the 
paper  mil!  as  well  as  to  the  city.  Each  of  these 
pumps  has  a  capacity  of  2,000,000  gals,  per 
day.  Only  one  is  operated  at  a  time  and  the 
present  rate  of  pumpage  is  about  1,.500,000  gals, 
per  day.  While  probably  the  city  is  not  using 
more  than  one-fifth  of  this  arnount,  it  was 
necessary  under  the  existing  conditions  to 
treat  the  whole  supply.  For  economy's  sake, 
it  was  desirable  to  construct  a  plant  which 
vvould  require  the  minimum  of  an  attendant's 
time,  and  this  necessitated  one  which  would 
need  recharging  not  more  than  two  or  three 
times  in  24  hours.  The  plant  was  therefore 
designed  to  run  12  hours  without  attention. 

The  plant  as  constructed  is  shown  in  plan 
and  elevation  bv  Fig.  1.  The  essential  parts 
are  the  mixing  tank,  motor,  storage  barrels, 
regulating  keg,  and   necessary  piping. 

Mixing  Tank.— The  mixing  tank  is  built  of 
fir  lumber,  dressed  to  a  thickness  of  about 
1%  ins.  The  inside  dimensions  of  the  mixing 
tank  are,  diameter  2  ft..  7  ins. ;  depth  2  ft.  10 
ins.  Its  capacity  is  sufficient  to  fill  two  of  the 
storage  barrels.  The  mixing  is  effected  by 
the  two-blade  propeller  or  agitator  fastened 
to  the  vertical  shaft.    The  shaft  is  driven  at  a 
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Fig.  1 — Plan  and  Elevation  of   Hypochlorite     Plant  at  International  Fal  I* 

speed  of  800  to  1,000  r.p.ni.  by  a  %  h.p.  electric  The  mixing  tank  and  all  me  | 

motor,  belt  connected.  About  10  lbs.  of  hypo-  the  action  of  the  hypochlorite  h^  i| 

chlorite  are  used  to  a  tank  of  water.    To  mix  ed  with  two  coats  of  a  bitumino  ?• 

I  his,  the  mixer  is  run  about  five  minutes.  "Elaterite.''     It    is   claimed    th;  ''' 
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rotects  the  exposed  surfaces  from 
i  the  hypochlorite  solution. 
^^^^/^._The   storage     barrels,    of 
are  six,  arc  airtight,  and  of  heavy 
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r  Keg. — This  is  a  five  gallon  oak 
i   with  a  brass  pipe  which  can  be 

down  through  the  rubber  cork 
t  bottom.  See  Fig.  2. 
I  1.  hole  in  the  brass  pipe  allows 
i|)  flow  into  and  through  it.  This 
;'on  the  same  principle  as  the 
fi'gency  plant  described  in  a 
I  if  this  magazine.  From  the  reg- 
I.ne  solution  flows  directly  to  tne 
I'of  the  centrifugal  pumps.  In 
f  ;h  these  pumps,   the  solution   is 

xed  with  the  water. 
i|  plant  cost    approximately    $280, 
f  ows : 
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i.| ;...     36.85 
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r  and  electrical  ser\'ice  15S.00 
-t  50  cts.  per  hour,   con- 
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'I ?2S0.60 


IICAL  EFFECT   OF   TRE.\TMENT. 

>  of  treated  water  collected  for 
analysis  showed  a  count  of 
cteria  per  c.c.  with  B.  Coli  ab- 
00  c.c.  amounts.  Two  samples 
ater  showed  counts  of  60  and 
C.C.  with  B.  Coli  present  in  100 

the  time   required   in   erecting 

,  and  housing  in   the   plant,  it 

three  eight-hour   days   to  con- 

'■"•  parts  and  get  the  plant  ready 


The  plant  was  designed  bv  the  Engineering 
Division  of  the  -Minnesota  State  Board  of 
Ikalth  and  was  installed  under  the  writer's 
personal  direction. 

Methods    of    Handling    House    Refuse 
Before  Collected  by  the  City. 

For  a  period  at  tw.i  and  one-half  years 
there  were  only  three  ooiiiplaints  made  against 
the  .Milwaukee  city  refuse  incinerator.  During 
the  same  time  the  complaints  against  the  col- 
lection service  have  averaged  20  per  day,  and 
have  sometimes  amounted  to  over  50  in  a 
single  day.  When  these  cuiiiplaiiits  against 
the  collection  service  are  investigated  it  is 
found  frequently  that  the  fault  lies  with  the 
householder.  Tims  it  is  seen  that  the  method 
of  handling  house  refuse,  on  the  premises 
where  it  is  formed,  is  a  matter  of  lirst  impor- 
tance in  the  broad  problem  of  city  wastes  dis- 
posal. We  present  herewith  the  recommen- 
dations of  Samuel  .V.  Grecly,  C.  F.,  of  Mil- 
waukee, relative  to  the  house  treatment  of 
refuse,  as  given  before  the  N'ew  Jersey  Sani- 
tary  -Association. 

.•\  system  of  treatment  for  luiuse  refuse 
shotdd  be  judged  from  the  following  consid- 
erations: (1)  Its  cleanliness.  (2)  Its  sim- 
plicity and  ease  of  adoption.  (3)  Its  effect 
upon  flies.  (4)  Its  effect  as  to  cleanliness  and 
economy  upon  the  coHeclioii  system.  (5)  Its 
effect  as  to  cleanliness  and  economy  upon  the 
disposal  system. 

(1)  Cleiiiiliiicss.  From  many  points  of 
view,  the  one-can  system  of  refuse  treatment 
seems  to  be  the  cleanest.  The  greatest  nui- 
sances from  the  garbage  are  from  the  odor  of 
decomposition  and  from  the  free  water  which 
fouls  everything  with  which  it  comes  in  con- 
tact. Both  these  nuisances  are  moderated  if 
the  garbage  is  mixed  with  and  ob.>-xured  by  the 
ashes  and  rubbish.  That  garbage  stored  h\ 
itself  creates  a  nuisance  is  evident  if  one 
considers  what  various  cities  are  compelled  to 
do  to  suppress  it.  In  Milwaukee,  the  officials 
were  forced  by  public  opinion  to  collect  gar- 
liage  at  night,  in  order  to  kee])  the  foul-smell- 
ing garbage  wagons  oft'  the  streets  during  the 
day.  Ill  Minneapolis,  householders  are  re- 
quired to  wrap  each  day's  garbage  in  paper. 
In  Buffalo,  the  contractor  for  the  collection 
of  garbage  is  required  to  wash  and  disinfect 
the   wagons  used   in   the  collection   service. 

The  greatest  nuisance  from  ashes  is  the  dust 


rubbish  is  weighted  down  with  garbage  and 
ashes. 

(2)  SitiiClicity  and  Hase  of  .Idoftioii.  From 
experience  in  many  cities  in  this  country,  it  is 
possible  to  maintain  a  two  or  three-can  system 
of  house  treatment.  However,  this  is  not  done 
without  effort.  It  is  the  common  experience 
that  a  rule  is  necessary,  ordering  that  the 
refuse  will  not  be  removed  by  the  department 
unless  the  proper  degree  of  separation  is 
maintained.  -Many  people  do  not  readily  un- 
derstand exactly  hozv  the  separation  should  be 
made,  and  seme  zaliy  it  should  be  made.  In 
Chicago  some  garbage  finds  its  way  to  the 
dump  by  way  of  the  ash-can.  It  is  my  obser- 
vation that,  from  the  point  of  view  of  sim- 
plicity and  ease  of  general  adoption,  the  one- 
can  system  is  the  inost  advantageous. 

(3)'  Flies.  Flies  breed  in  garbage  far  more 
than  in  ashes  and  rubbish.  Garbage,  during 
the  summer  months,  is  often  seen  to  be 
swarming  with  thousands  of  fly  maggots.  The 
extent  to  which  the  flies  actually  develop  from 
garbage  docs  not  appear  so  evident.  It  re- 
quires about  two  weeks  for  the  fly  to  develop 
after  the  egg  is  laid.  Therefore,  if  garbage 
is  destroyed  within  two  weeks  after  it  has 
originated,  the  contained  maggots  will  be  de- 
stroyed with  it.  Some  of  the  maggots  prob- 
ably crawl  from  the  house-can  into  the  ground 
and  bury  themselves  during  the  period  of  in- 
cubation. Just  what  effect  the  house  treatment 
of  refuse  has  on  the  number  of  flies  develop- 
ing from  garliage  has  not  been  determined. 
Observations  of  mixed  refuse  in  Furopean 
cities  point  to  the  fact  that  mixed  refuse  har- 
bors fewer  maggots  than  does  garbage.  Cer- 
tainly, if  the  ashes  and  rubbish  are  a  large 
enough  part  of  the  whole  to  produce  a  dry, 
dusty  refuse,  the  environment  will  not  be  suit- 
able for  fly  maggots  In  any  event,  the  or- 
ganic matter  will  not  be  a  great  attraction  for 
the  flies  when  it  is  mixed  with  dry  ashes  and 
rubbish.  Possibly  the  Minneapolis  method  of 
wrapping  the  .garbage  in  paper  is  as  effective 
as  any  in  preventing  the  multiplication  of  flies. 
Flics  are  such  a  nuisance  and  menace,  and 
visit  the  garbage  so  frequently,  that  some  sim- 
ple, practical  way  of  removing  their  breeding 
place  should  be  found. 

(4)  Effect  on  the  Collection  System.  The 
house  treatment  of  refuse  affects  the  cleanli- 
ness of  the  collection  system  in  much  the  same 
way  as  it  affects  the  house-can.  Raw  garbage 
soils  the  collection  wagons  so  that,  in  warm 
weather,  they  rapidly  become  foul  and  require 


Fig.    3 — View    of    Storage    Barrels    with    the    Connecting   Piping. 


which  blows  from  them.  Wet  garbage  tends 
to  lessen  the  amount  of  dust.  The  greatest 
nuisance  from  rubbish  comes  from  the  loose 
paper  w-hich  blows  away  from  the  can,  wagon 
or  dump.     This  is  less  likely  to  happen  if  the 


frequent  cleaning.  Mixed  refuse,  containing 
less  free  moisture,  does  not  soil  the  collection 
wagon  so  readily. 

There  are  very  few  cost  data  available  from 
which   to   determine   the    relative   economy   of 
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collecting  separated  refuse  and  mixed  refuse. 
There  are.  however,  several  considerations  en- 
teiing  into  this  phase  of  the  problem  which 
should  be  enumerated.  First,  the  size  of  the 
house-can  affects  the  economy  of  the  collec- 
tion system.  From  the  common  sense  view- 
point, the  receptacle  should  be  as  large  as  can 
be  readily  handled.  The  collector  should  not 
have  to  empty  the  contents  of  a  large  can  into 
his  own  small  one,  because  this  takes  time  and 
is  unclean.  A  full,  Ti-gal.  can  is  about  as 
heavy  as  one  man  can  empty  easily  into  his 
wagon.  The  size  of  house-cans  used  in  sev- 
eral cities  may  be  seen  from  the  following 
list: 

Frankfort.  8  gals.;  Essen,  about  10  gals.; 
Cologne,  10  gals.;  Rochester,  3-10  gals.;  Mil- 
waukee. 20  gals.;  Minneapolis,  30  gals,  for 
ashes,  and  20  gals,  for  garbage  and  rubbish ; 
Borough  of  Richmond,  N.  Y.,  not  over  15 
gals.;  Columbus,  not  over  18  gals. 

Second,  the  place  where  the  house-can  is 
kept,  or  where  it  is  put  just  prior  to  collec- 
tion, affects  the  cost  of  the  collection.  In 
practically  all  German  cities  and  in  Paris,  the 
householder  places  the  can  at  his  front  step 
in  the  evening,  and  it  is  emptied  during  the 
night  by  the  collector.  I  found  a  sentiment  at 
Cologne  and  Paris  against  this  practice,  be- 
cause the  cans  were  sometimes  stolen,  dam- 
aged or  tipped  over.  In  most  American  cities 
the  can  is  supposed  to  be  kept  in  a  regular, 
easily  found  place  near  the  kitchen  or  in  the 
rear  of  the  house.  One  of  the  difficult  parts 
of  garbage  collection  in  this  country  is  the 
locating  of  the  can.  Frequently,  cans  are 
kept  in  such  odd,  out-of-the-way  corners  of 
the  premises  that  the  collector,  especially^  if 
he  is  working  at  night,  cannot  possibly  find 
them.  The  department  chief  in  Milwaukee  is 
contemplating  putting  an  inspector  on  the  pay- 
roll just  to  teach  people  where  to  place  the 
refuse  at  the  house. 

These  two  considerations  hold  true  wheth- 
er the  refuse  is  collected  separated  or  mixed. 
But  the  degree  of  separation  afTects  the  nec- 
essary frequency  of  collection,  and  this  in 
turn  affects  the  cost  of  collection.  That  is,  it 
is  probably  cheaper  to  collect  a  load  from  one 
block  on  a  weekly  collection  than  to  collect 
a  load  from  si-x  blocks  on  a  daily  collection. 
Mi.xed  refuse  does  not  need  to  be  collected 
as  frequently  as  garbage,  but  should  be  col- 
lected more  frequently  than  ashes  or  rubbish. 
In  German  cities,  the  common  frequency  of 
collection  is  three  times  a  week.  In  American 
cities,  the  frequency  of  the  collection  of  gar- 
bage varies  from  daily  to  weekly;  while  ashes 
and  rul)l)ish  are  sometimes  not  collected  often- 
er  than  once  a  month.  It  is  probable  that  only 
considerable  differences  in  the  frequency  of 
collection  affect  the  cost  materially.  It  is  un- 
fortunate that  more  comparable  data  are  tiot 
available  on  this  subject.  It  should,  however, 
be  borne  in  mind  that  mi.xed  refuse  is  a  clean- 
er material  for  the  collector  to  handle  than  is 
garbage,  and  that  therefore  a  more  capable 
man  can  be  secured  to  do  the  work.  Profjably 
the  costs  of  collection  under  different  systems 
of  house  treatment  of  refuse  will  not  vary 
greatly. 

(5)  Effect  on  the  Disposal  System.  Un- 
doubtedly, at  the  present  time,  the  .system  of 
final  disposal  frequently  determines  the  man- 
ner of  treatment  of  the  house  refuse.  If.  for 
instance,  a  reduction  system  of  garbage  dis- 
posal has  been  installed,  the  separate  treat- 
ment system  is  necessary.  If  incineration  is 
the  method  of  disposal,  then  it  will  generally 
be  advisable  to  adopt  the  one-can  method  at 
the  house.  Therefore,  it  would  seem  proper 
at  first  to  determine  upon  the  best  method  of 
house  treatment,  without  regard  to  the  ulti- 
mate system  of  disposal.  Then,  if  this  method 
of  house  treatment  requires  a  method  of  ul- 
timate disposal  which  is  more  costly  than 
some  other,  the  difference  in  cost  between  the 
disposal  system  recmired  and  a  more  econom- 
ical, but  equally  efficient  one,  can  be  taken  as 
a  measure  of  the  expense  necessary  to  secure 
the  desired  method  of  house  treatment.  There 
are  inany  cities  and  towns  in  which  improved 
methods  of  refuse  disposal  will  be  introduced, 
and  it  should  be  emphasized  that  the  house 
treatment  of  the  refuse  is  a  considerable  fac- 


tor in  deciding  upon  a  wholly  sanitary  and  ef- 
ficient refuse  disposal  svstem.  Where  there 
are  one  or  several  points  of  disposal,  from 
which  nuisances  may  arise,  there  are  several 
thousand  back-yards,  each  one  of  which  may 
create  a   local  nuisance. 

As  to  the  effect  of  the  house  treatment  on 
the  cleanliness  of  the  disnosal  system,  it  does 
not  seem  likely  that  any  place  of  disnosal,  to 
which  garbage  unmi.xed  with  ashes  or  rub- 
bish  is  delivered,  can  be  free   from   nuisance. 


collection  and  disposal  systems. 
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Infiltration    Well    with    Cylindrical    Casing    of 
Reinforced    Concrete. 

because  the  accumulation  of  raw  garbage  is 
bound  to  foul  that  with  which  it  comes  in 
contact.  Only  the  efficiency  of  the  means  for 
suppressing  such  possible  nuisances  can  pre- 
vent them  from  detrimentally  affecting  the 
environment. 

With  regard  to  the  house  treatment,  there- 
fore, it  is  chiefly  the  degree  of  setiaration 
practiced  that  affects  the  disposal  system,  and 
not  the  size  of  the  can,  its  location  and  such 
other  features  of  the  house  treatment  system. 

To  summarize  the  effect  of  the  house  treat- 
ment on  the  refuse  problem,  it  may  be  said 
that,  from  the  point  of  view  of  cleanliness  and 
thoroughness,  the  frequent  collection  of  mixed 
refuse  kept  at  the  house  in  good  metallic  cans 
accessibly  placed,  is  advantageous,  that  such  a 
treatment  will  make  it  difficult  for  flies  to 
propagate  in  the  garbage  and  that  it  will  re- 
act  favorably   on   the   cleanliness   of   both   the 
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likely  to  increase  the  cost  of  disbj 


No.  20. 


„  'f  cost  of 

increase  may  be  taken  "as"  a  miLr  "''■ ''''' 
cost  of  a  better  service  securecL  a"  *' 
can  system.  Finally,  it  should  \t^^ 
e  proper  house  tUl T™ 
-f  the  householderC  ■  ^f 
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department  officers. 


that,    to    secure 
co-operation   o 


Method  of  Sinking  a  Reinll-ced  Con; 
Crete  Cylindrical  Well  isjng 
with  Some  Costs 

An   infiltration  well   construct^bv  , 
a   remforced   concrete  caisson  \l\{ . 
diameter  is  described  in  a  paper|rFr 
^;    ji'''f,'^h    in    Proceedings   Ameac  ' 
of    Civil    Engmeers,    Vol.    XXX  H 
This    well    supplies   water    for  tl  %„■. 
the    Chesapeake   &   Ohio   Ry.,   ai  i,  , 
near   the   bank   of   the   Ohio  Ri- 
Grove,    O.      Here   the   variation 
River  between  high  and  low  w  r 
Test   borings,  made  at  several  in 
river  bank,  showed  that  the  top   i 
laid   by   sand   and   gravel,   and  t 
bed   is   in  the   same   formation.      ■ 
mind,   it   was   decided   to   sink  a  el 
bank    and    provide   openings   in    sc 
would   receive   water  by   infiltrati 
river  through  the  intervening  san ; 
It    was   expected   that  water  obt.e,, 
way  would  not  contain  much  sus|;dnl , 
matter,   though   the   Ohio   is  a  Ibid  t 
during  high-water  stages. 

The   entire   shell  of  the  well,    ..; 
motor-house  and  roof  is  of  reiir; 
Crete.      The    shell    was    designed^  ;., 
as   an    open   caisson   below   the  :  :■ 
Sufficient  reinforcement  was  pro 
vent  the  walls  from  pulling  apar 
upper   part   of   the   shaft   should 
the   forms  or  the  friction  of  the  ' 
the   lower   part   was   free.     Besic  p:. 
for  the  erection   stresses,  the  w;;  ,n 
tom  were  reinforced  to  withstandny !» 
imbalanced  earth  or  water  pressv. 

Water  is  admitted  to  the  welhri'iu 
openings,  each  5  ins.  in  diame,  \iii 
aggregate  area  of  8%  sq.  ft.  Ine  tlir 
three  openings  are  inclosed  by  tee! 
inlet    chamber.  ' 

The  estimated  weight  of  the  \I  com 
is  530  tons  and  the  gross  buojicy  ' 
extreme  high  water  with  no  waten  th'. 
is   405   tons. 

.'\fter   leveling   off  the   site,  thrr 
cutting  shoe  was  set  up,  and  thr 
erected  .  over    it.      The   forms  «< 
sheathing  nailed  to  waling  pieces  ■  t 
Those   for  the  outside  of  the  iv,  f 
ported  by  the  posts  of  the  work 
and   were  held   together,  in  seel" 
hands  arranged  so  that  they  could;  1" 
to  allow  the  wall  to  slip  througlnem 
inside  forms  were  hung  from  canlverli 
cts   on   the   working  platform,  anwtif 
in  position  by  removable  cross-bi«.  • 
struction  which  permitted  the  freisc 
entire  interior  during  the  periods™' 
vating   was   being  done. 

The   reinforcing  rods  were  pm 
and  a  section  of  concrete  about  "i   '^ 
carefully    placed    and    allowed   ('-• 
forms   were   then   loosened,  anJ 
was    excavated    from   the   inside 
orange-peel  bucket  handled  by  ,t    ' 
the   excavation  progressed  the  v[  • 
sank.      The    operations    of   placi 
and    excavating    were    carried   orilt'! 
until   the   foot  of  the  shaft  reacH  H; 
position.     The  shell  sank  very  fnC  t'l' 
the  earth,  and  it  became  necessaror- 
some    means    of   checking   its  5'"'  '• 
proner  place.    This  was  accomp'isf  jj'  ' 
ing'a  concrete  collar,  integral  *' ''" 
just  above  the  ground  level,  a™'", 
a    part   of   the   load   off   the  cutt    ^'" 
blocking  between   this  collar  and  ' 
surface.     The   collar  was  design 
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there    was    no    settlement 
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'  1  and   Section    of   Concrete 
:  jr  Sewers,   Hamilton,    III. 


t^  was  being  removed  from  be- 
ll ig  shoe. 

:  laft  reached  the  water  level, 
■1  nber  was  bolted  in  position 
e  ue  was  attached  to  it.  When 
n:ached  the  water  level,  a  large 
)i  p   was   used    to    remove    part 

d  fine  sand, 
v'  water  through  the  open  bot- 
h :  was  too  great  to  be  handled 
d;r  was  sent  down  to  level  off 
jfhe  excavation  and  place  the 
t  'ir  the   rough   bottom    of    the 

itributed  the  concrete  for  this 
r  : owing  the  concrete  to  harden. 
5  imped  dry  and  the  finished 
'11  n. 

P<1  of  the  shaft  was  constructed 
iie/jrms  by  stages  as  the  wall 
(l.lnd  no  conditions  unusual  to 
101  if  similar  structures  were  en- 

■udm  of  that  part  of   the   well 
roili  level  was   accomplished   in 
<la;    and  the   entire   part    above 
wking  days. 

itition  of  the  well  was  only  a 
'  tl|  work  done  at  Silver  Grove, 
titij  job  has  not  been  closed  up, 
im^  costs  can  be  given.  The 
th'actua!  costs  of  construction, 
"cl|e  engineering,  drafting,  and 
'i  larges. 

■  -I'-^ition,  370  cu.  yds.  at $1.6.J 

■'(■•jing  reinforcement,  ma- 

51.  at 3.15 

lilding   reinforcement.    la- 

''^'t  3.85 

and  labor  at  $2.S5  per 
and   labor,    at   per   cu. 
2.S5 


All    steel    work,    fabricated   and   otherwise, 

material,   2S,uOO  lbs.   at 0.052 

All    steel    work,    fabricated    and    otherwise, 

labor.  28,000  lbs.  at 0.022 

(Costs  of  steel  include  painting.) 

All  eiiiiipment,  piping,  wiring,  etc..  In 
place  $6,200 

TIlis  pumping  station  was  designed,  con- 
structed and  eciuipped  bv  Westinghouse, 
Church,   Kerr  &  Co  .  of  New  York 


Plans  and   Specifications  for  Concrete 
Sewer  Manholes  and  Forms  for 
Same,  at  Hamilton,  111. 

I  he  plans  and  specilications  for  concrete 
manholes  for  sewers,  and  forms  for  same, 
given  herewith,  were  prepared  by  L.  P.  Wolff. 
Consulting  Engineer,  of  St.  Paul,  Minn.,  for 
the  new  sewerage  system  soon  to  be  installed 
in   Hamilton,  111. 

■|'he  standard  concrete  manhole  is  shown  in 
Fig.  1.  The  tops  of  these  manholes  inav  be 
built  of  brickwork  «  ins.  thick,  as  shown  by 
the  full  lines,  or  of  concrete  (i  ins.  thick,  as 
shown  by  the  dotted  lines,  in  the  section 
marked  alternate  designs  for  manhole  top  in 
Fig.   1. 

In  place  of  the  iron  ladder  shown  on  the 
plan,  %-in.  round  ladder  irons,  8  ins.  wide, 
projecting  4  ins.  from  the  wall  and  spaced  14 
ins.  apart,  may  be  used. 

l-'iiuiulalion  line  .V  marks  tlie  form  specified 
for  straight  manholes  in  lirm  ground,  and 
the  outline  of  the  foundation  for  all  junction 
manholes,  and  for  straight  manholes  in  soft 
ground  is  indicated  bv  foundation  line  H  in 
Fig.   I. 

The  detail  of  the  forms  for  the  concrete 
manholes  is  shown  in  Fig.  8.  The  top  section 
may  be  from  3  to  4  ft.  high,  one  or  more 
sections  being  used  to  secure  the  required 
height.  The  outside  forms  of  the  bottom  sec- 
tion are  made  in  two  or  more  sections.  The 
inside  forms  are  made  in  six  sections.  The 
position  of  the  cast-iron  head,  and  of  the  re- 
inforced concrete  cover  slab,  is  shown  bv  dot- 
ted lines  at  the  top  of  Fig.  'i. 

SPECIFICATIONS. 

nimeiisions.— Both  straight  and  Junction  con- 
crete manholes  shall  have  the  same  dimensions, 
except  that  the  foundation  outlines  marked  A 
shall  be  used  for  straight  manholes,  and  the 
outlines  marked  B  shall  be  used  for  straight 
manholes  in  soft  ground  and  for  all  junction 
manholes. 

Manhole  Tops.— Manhole  tops  of  both  straight 
and  junction  manholes  may  be  constructed  with 
vertical  walls  covered  with  reinforced  concrete 
slab,  or  with  battered  walls  of  brick  work  S 
ins.  thick,  or  concrete  6  ins.  thick,  at  the  option 
of  the  Contractor. 

Concrete. — Concrete  for  reinforced  cover  slabs 
shall  be  of  1  part  Portland  cement,  2  parts  sand, 
and  4  parts  of  1  in.  broken  stone  or  screened 
gravel. 

All  concrete  shall  be  well  mixed  in  a  machine 
batch  mixer  of  the  revolving  type  or  mixed  by 
hand  in  a  box  suitable  for  the  purpose.  If  a 
machine  mixer  is  used,  it  shall  be  a  batch  mixer 
of  a  make  and  design  acceptable  to  the  Engi- 
neer, and  shall  be  so  used  as  to  give  thorough 
and  complete  mixing.  In  case  hand  mixing  is 
employed  and  broken  stone  or  screen  gravel 
is  used,  the  sand  and  cement  shall  first  be 
thoroughly  mixed  dry  until  the  color  of  the 
mixture  is  uniform  and  shall  then  be  mixed 
with  water  to  form  a  mortar.  The  mortar  shall 
then  be  spread  uniformly  over  the  aggregate 
and  the  entire  mass  turned  twice  with  shovels 
and  more  if  necessary  to  secure  a  thorough 
mixture,  enough  water  being  added  to  make  a 
wet   concrete. 

In  case  hand  mixing  is  employed  and  pit 
gravel  is  used,  the  grav^el  shall  first  be  spread 
in  a  mixing  box  in  a  layer  of  uniform  thickness 
and  the  cement  spread  evenly  over  the  gra\'el. 
The  mixture  shall  then  be  turned  at  least  twice 
with  shovels  before  being  wet  and  twice  after 
lieing  wet  and  more  if  necessary  to  secure  a 
thorough  mixture,  enough  water  being  used  to 
make-  a  wet  concrete. 

The  concrete  shall  be  deposited  in  horizonlal 
layers  not  exceeding  12  ins.  in  thickness  and 
shall  be  thoroughly  puddled  and  rammed  im- 
mediately after  it  is  put  in  place.  When  fresh 
concrete  is  deposited  on  that  already  set,  the 
surface  shall  be  first  thoroughly  cleaned  and 
wet  and  washed  with  a  mixture  of  neat  cement 
mixed  with  water.  After  the  concrete  is  de- 
posited, care  shall  be  taken  not  to  disturb  it 
until  it  has  thoroughly  set. 

In  case  of  voids  or  other  defects  occurring 
when  the  forms  are  removed,  such  defects  shah 
be  remedied  in  a  manner  satisfactory  to  the 
Engineer. 

Where  forms  are  required  to  hold  the  con- 
crete in  place  they  shall  be  set  true  to  line  and 
shall  be  securely  fastened  so  that  they  will  not 
become   distorted   w-hile   the  concrete   is  laid. 


If  concrete  work  is  cariied  on  during  freezing 
weather,  the  materials  shall  be  heated  so  that 
the  temperature  of  the  concrete  when  deposited 
in  the  forms  will  be  between  70°  and  \W  Fahr.. 
and  after  being  deposited  in  the  forms,  the 
concrete  shall  be  kept  at  a  temperature  suf- 
ficiently high  to  prevent  it  from  freezing  and 
to  enable  It  to  harden  rapidly  until  it  has 
thoroughly  set. 

Excavation. — The  excavation  foi  all  flush 
tanks,  manholes  and  other  appurtenances  shall 
be  sufliclent  to  leave  at  least  G  ins.  in  the  clear 
between  their  outer  surfaces  and  the  embank- 
ment or  timber  which  may  be  used  to  pr-otect  it. 

Straight  and  .lunction  Manholes. — Manholes 
may  be  constructed  either  of  brick  or  concrete 
at  the  option  of  the  Contractor,  but  shall  be 
constructed  in  detail  in  accordance  with  the 
drawings    therefor. 

Hrlck  manholes  shall  be  built  of  hard  well 
burned  brick  and  plastered  on  the  outside  with 
cement  mortar.  Brick  manholes  shall  have  con- 
crete foundations  when  in  the  opinion  of  the 
Engineer   the   same   are   necessary. 

Concrete  manholes  shall  be  constructed  with 
walls  and  bottoms  of  concrete  mixed  in  the 
proportion  of  one  part  of  Portland  cement,  two 
and  one-half  parts  of  sand  and  five  parts  of 
1^  in.  broken  stone  or  screened  gravel,  or  of 
one  part  of  Portland  cement  and  six  parts  of 
selected  pit  gravel  appi-oved  b.v  the  Engineer, 
and  containing  no  greater  proportion  of  voids 
than  would  be  ctmtained  in  a  mixture  of  one 
part  of  sand  and  two  parts  of  screened  gravel. 
Concrete  manhole  tops  may  lie  finished  with  a 
reinforced  concrete  slab  or  with  tapering  top 
of  brick  or  concrete  as  indicated  on  the  plans, 
at  the  option  of  the  Contractor.  Wherever 
reinforced  concrete  tops  iire  used,  they  shall 
be  of  concrete  mixed  in  the  proportion  of  one 
part  of  Portland  cement,  two  parts  of  s.and  and 
four  parts  of  1  in.  broken  stone  or  screened 
gravel.  The  forms  used  for  the  consliniction  of 
the  concrete  luariludes  shall  be  constructed  as 
indicated  on  the  plans  or  shall  be  in  accordance 
with  plans  prepared  by  the  Contractor  and 
approved  by  the  Engineer. 

Manholes  shall  be  built  complete  and  fitted 
with  covers  as  the  work  progresses  and  the 
location  of  each  is  reached.  The  backfilling 
about  manholes  shall  be  put  in  in  layers  and 
thoroughly  rammed.  The  prices  bid  for  all  man- 
holes shall  include  furnishing  and  putting  in 
place  the  cast  iron  he,ad  and  cover,  dust  pan, 
steps    and    concrete    paving. 

Inverts. — Depth  of  invert  channels  to  he  -k  of 
sewer  diameter  and  top  width  to  be  2  ins.  more 
than  sewer  diameter.  Bottom  part  of  channels 
to  conform  to  inner  circumference  of  sewer. 
ln\'erts  in  .all  manholes  shall  be  finished  with 
a  half  pipe  where  the  alignment  permits,  other- 
wise with  .a  1:2  Portland  cement  mortar  not 
less  than  1  in.  in  thickness.  Great  care  shall 
be  taken  to  form  the  inverts,  especially  those 
in  jimction  manholes,  so  that  tliere  will  be  as 
little  interruption  to  the  uniform  flow  in  sew'ers 
as  practicable.  Provision  shall  be  made  in 
Junction  manholes  for  future  branches  as  indi- 
cated on  map  and  plans  by  making  arched 
openings    in    walls    for    the    future    sewers    and 
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Fig.    2.      Section    of    Shallow    Concrete 
Manhole,   and    Plan    of    Reinforced 
Concrete   Cover    Slab. 


also  by  forming  inverts  for  same;  these  open- 
ings shall  be  temporarily  closed  with  brick 
work. 

Paving  of  Manholes. — A  reinforced  concrete 
ring  shall  be  used  to  form  a.  pavement  around 
the  covers  of  all  manholes,  flush  tanks,  lamp- 
holes  and  inspection  pipes  as  indicated  on  the 
plans,  the  concrete  to  he  mixed  as  herein  speci- 
fied   under   the   head   of   "Concrete"    and    to   be 
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finished    with    a    coat    of    1  :  2    Portland    cement 
mortar  1   in.   in   thicl\ness. 

Drain  Tile. — When  drain  tile  are  used  they 
shall  be  laid  through  manholes  and  provided 
with   cast  iron   inspection   covers. 


Methods  of  Protecting   Pipe   Lines  in 
Alkaline  Soils. 

A  problem  which  has  caused  engineers  in 
the  southwest  considerable  trouble  arises  from 
the  corosion  of  metal  pipes  by  alkaline  soils. 
In  the  San  Joaquin  valley  the  total  alkali 
salts  in  the  soils  range  from  0.0.5  up  to  5  per 
cent.  The  average  percentage  of  sulphate  is 
about  -33  and  on  an  average  the  sodium  chlo 
ride  content  is  about  23  per  cent.  In  some 
places  in  the  arid  regions  overlying  the  large 
oil  pools,  the  soil  is  of  such  nature  that  steel 
pipes  -5/16  in.  thick  are  eaten  entirely  through 
in  three  years,  although  the  pipe  had  been 
given  three  coats  of  asphaltuni  paint.  Some 
of  the  methods  which  have  been  successfully 
errployed  for  protecting  pipe  lines  in  such 
soils  are  described  by  Mr.  C.  P.  Bowie,  an 
eneineer  of  the  .Associated  Pipe  Line  Co..  in 
Western  Engineering,  from  which  the  fol- 
lowing  information    is   taken. 

Various  kinds  of  aspbaltum  paint  have  beer, 
f.sed,  but  with  little  success  so  far.  Crude  oil 
also  has  been  applied  by  covering  the  pipe 
after  it  has  been  lowered  into  place  to  a 
depth  of  6  ins.  or  more  with  crude  oil,  and 
then  backfilling  the  trench  immediately.  If 
the  soil  is  at  all  sandy,  the  oil  is  absorbed 
and  leaves  the  pipe  exposed  to  the  alkali. 

Quick-setting  bituminous  enamels,  applied 
in  a  layer  %  to  M  in.  thick,  give  promising 
results.  The  enamel  cools  rapidly  and  can- 
not be  spread  on  a  pipe  of  lower  temperature 
than  60°  F.,  although  the  enamel  is  heated  to 
"2oO°  F.  before  application.  The  action  of  thu 
mop  with  which  it  is  applied  is  merely  to 
roll  it  into  a  myriad  of  balls  or  .globules 
which  do  not  stick  to  the  pipe  at  all  but  fall 
to  the  ground.  This  not  only  causes  a  great 
waste  of  material,  but  is  apt  to  leave  many 
small  portions  of  the  pipe,  especially  on  the 
imder  side,  wdiolly  unprotected  even  though 
several  coats  of  enamel  are  put  on.  This  dif- 
ficulty can  be  overcome  largely  by  applying 
the  enamel  in  warm  dry  weather  only,  or  to 
pipes  through  which  warm  oil  is  being 
pumped.  There  are  no  lines  in  California 
which  have  been  covered  by  this  process  and 
allowed  to  remain  in  the  ground  for  any  great 
length  of  time.  One  line  passing  through 
slightly  alkaline  territory,  which  was  cov- 
ered in  this  manner  about  two  years  ago.  was 
found  to  be  in  excellent  condition  upon  a 
recent  examination. 

The  method  of  covering  most  extensively 
used,  and  perhaps  the  most  successful  one, 
is  that  employing  especially  prepared  roofing 
papers.  The  papers  commonly  used  are  those 
made  from  ordinary  deadening  felt  run 
through  a  mill  in  which  the  felt  is  plunged 
into  a  number  of  successive  baths  of  hot  as- 
phaltum  and  rolled  hot  and  under  oressure 
after  each  successive  bath  until  the  fibres  of 
the  paper  are  thoroughly  impregnated  with 
the  aspbaltum.  Just  before  entering  the  last 
set  of  rolls  the  paper  is  sprinkled  with  either 
mica  or  soapstone,  which  mineral,  while  it  no 
doubt  adds  somewhat  to  resistance  against  the 
attack  of  chemicals,  has  for  its  principal  func- 
tion the  quality  of  afifording  a  means  of  keep- 
ing the  paper  from  sticking  in  the  roll  in  hot 
weather.  Asbestos  papers,  prepared  some- 
what in  a  similar  manner  to  the  felt  papers, 
have   also  been   used   in   a   number   of   places. 

These  papers  are  applied  to  the  pipe  by  two 
methods  called  the  spiral  wrap  and  longi- 
tudinal lap  methods.  The  spiral  wrap  meth- 
od, which  is  usually  the  more  efficient,  con- 
sists of  applying  the  pajier  to  the  joints  be- 
tween collars  by  wrapping  it  around  the  pipe 
spirally.  The  paper  is  cut  for  this  purpose  in 
the  mill  into  rolls  of  the  desired  size,  vary- 
ing from  3  to  12  ins.  in  width,  and  containing 
from  -50  to  100  ft.  in  length  as  best  suits  the 
diameter  of  pipe  to  be  covered.  The  pipe  is 
covered  immediately  after  being  screwed  to- 
gether and  while  still  on  skids  over  the  ditch. 
It  is  coated  with  hot  aspbaltum  and  the  wider 
strips   are   wound   on    spirally   before   the   as- 


pbaltum sets.  The  crack  which  is  left  betw-een 
each  wrap  of  the  wide  strip  is  then  coated 
with  hot  aspbaltum  and  wound  with  a  3-in. 
strip  of  the  paper.  The  aspbaltum  used  is  a 
thin  grade  of  the  ordinary  refined  product. 
It  is  applied  at  a  temperature  of  about  200° 
F.  and  sets  in  about  five  minutes. 

At  the  joint  3-in.  strips  stuck  together  with 
aspbaltum  are  wound  around  the  pipe  on 
either  side  of  the  collar  until  a  shoulder  is 
built  up  flush  with  the  outer  surface  of  the 
collar.  The  sleeve  and  shoulders  are  then 
coated  with  hot  aspbaltum  and  the  whole  is 
covered  with  a  12-in.  strip  of  i)aper.  This 
strip  is  bound  on  with  wire,  as  are  also  the 
ends  of  the  paper  where  it  is  wrapped  spirally. 
If  this  is  not  done  the  ends  will  curl  up  and 
allow  dirt  to  get  between  the  paper  and  the 
;>ipe  after  the  pipe  has  been  lowered  into  the 
ilitch,  and  before  backfillin.g. 

The   longiludinal    lap   system,    which   to   the 
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Fig.    3.      Detail    of    Forms    for    Concrete 
Man  loles. 

present  time  has  been  much  more  extensively 
used  than  the  system  just  described,  consists 
of  wrapping  the  paper  longitudinally  around 
ihe  pipe.  The  paper  is  delivered  in  the  field 
in  rolls,  about  (!  ins.  w-ider  than  the  circum- 
ference of  the  pipe  to  be  covered,  each  roll 
containing  approximately  72  lineal  ft.  Two 
men  go  ahead  of  the  paper  gang  and  measure 
up  each  joint  of  pipe  between  collars  and  cut 
the  paper  into  the  desired  lengths. 

In  applying  the  paper  to  the  pipe,  undoubt- 
edly the  best  method  is  first  to  coat  the  pipe 
with  aspbaltum  as  previously  described  ;  then 
to  wrap  the  sheet  of  paper  around  the  pipe 
and  stick  down  the  lap  with  hot  aspbaltum. 
This,  however,  is  not  often  done  when  cover- 
ing lines  where  the  oil  passing  through  is  to 
be  heated,  the  supposition  being  that  the  heat 
of  the  oil,  usually  about  130°  F.,  combined 
with  the  pressure  of  the  earth  on  the  pipe 
after  it  has  been  buried  will  be  sufficient  to 
soften  whatever  aspbaltum  there  is  in  the  pa- 
per and  form  the  necessary  bond  between  the 
paper  and  pipe  to  keep  the  water  out.  With- 
out question,  this  supposition  is  correct  to  a 
certain  extent.  The  paper,  especially  where 
a  heavy  quality  is  used,  will  undoubtedly  ad- 
here to  the  pipe  in  most  places  where  it  comes 
in  contact  with  the  metal ;  but  it  is  to  be 
noted  that  roofing  papers  applied  to  a  pipe, 
while   still   on   skids   above  the   ditch,  and   al- 


lowed to   stand  in  the  sun  for 
will  stretch  to  such  an  extent  t! 
will  be   found  to  be  on  the  up|- 
ence   only,   there   being   often  ak- 
in,  of   space   between  the  botto- 1 
and    the    paper.      It    is   a    serioi  ^ 
this  same  thing  does  not  occur  (len  ij 
from    the    oil    first    reaches   thfeapej 
though    the   pipe    has   been   lowLd  i„. 
ditch   and  covered  up.     The  pa|t  of 
does  not  bag  uniformly  as  in  tl'cas,, 
ground,  but  the  surplus  is  takeL  j,, 
kles,  and  these  wrinkles  are  yei|li|<e|, 
connected  for  the  entire  length},,,, 
pipe.     Should  an  injury  occur  tiL  f, 
wrinkles  or  a  crack  develop  in  [  wh, 
undoubtedly    be    the    case    as   ciiatir- 
on,    it    is    not    at    all    improbab(that 
which   would   enter,   would  readever 
in  a  joint  of  pipe  where  the  pap  was 
curely   stuck   on,    and   thus  rem-  th, 
covering    practically    useless.     Vr 
turn    is    used    as   a    binder,    the 
form  will  be  filled,  thus  preven  - 
frorn  entering,  even  though  theap,: 
in    time   crack   at   these   points.  Fir 
however,  can  answer  this  questn  . 
are    no    lines    in    California   pri- ,i 
manner  that  have  been  laid  a  sicic 
of  time  for  these  cracks  to  devip. 

For  covering  the  collars,  the  - 
is  used  as  with  the  spiral  wmi 
the  binder  is  often  omitted.  1 
seem,  is  even  more  serious  thai 
binder  from  the  main  body  of  i 
it  gives  the  water  a  chance  \t 
the  paper  and  pipe  through  \\\< :, 
wrinkles. 

Whether  a  binder  is  used  orioi  ' 
should  always  be  made  on  the  t' 
with  the  outer  portion  of  tht 
down,  and  wires  should  be  place 
Ifi  ins.  This  is  necessarv  to  pr 
per  from  being  pulled  away  fm 
its  own  weight  before  it  can  lie 
the  ditch  and  covered. 


Some  Water  Purification  Ccs: 
Value  of  Pure  Wat. 

According    to    the    United    Ses 
Bureau    for  the  year  1907,  the    es: 
public  water  supplies  in  cities  oj., 
population  amounted  to  $638,000,  i,  ' 
per  capita.     The  approximate  v. 
properties    was    estimated   at  $6 
$31.60  per  capita.     The  annual 
penses  of  these  105  cities,  with  1 
ulation,   supplying   142   gals,  per 
amounted    to  '  $29,000,000,    includ 
1-1/3  per  cent  on  the  present  va' 
cent  is  allowed  on  the  present 
value    tD'' the   people  of   the  mo 
and  2  per  cent  to  cover  deprccia 
of  this  water  will  average  $71.-5'1 
gals.,  or  $3,68  per  capita  per  ye: 
ments  on  the  premises  of  the  co 
ably   bring  the   cost  of  water  up 
1,000,000  gals.,  or  $5  per  capita, 
costs  were  given  for  the  purifirat 
and   an   estimate   was   made  of 
pure  water  by  C.   B.   Burdick  In 
diana  Sanitary  and  Water  Suppb 
presented    herewith.       These   fig 
value    for    purposes   of   prelimin; 
and   in  urging  the  adoption  of  ii 

As  cities  develop,  the  needs  nf 
in  the  household  and  the  factm 
appreciated,  and  while  water  ' 
been  practiced  in  the  industries 
erable  time,  it  is  only  recently  tli; 
ties  have  turned  their  attention  ' 
tion,  and  only  a  very  few  mui 
have  been  built.  The  financial 
soft  water  in  the  household  is  ni 
estimate.  Experiments  and  figut 
pie  on  the  basis  of  1  gal.  per  ca| 
purposes  requiring  soap,  with  S( 
a  pound,  indicate  a  value  of  $iO 
eals.  for  each  100  parts  per  1,01 
tion  in  hardness.  There  are  otn 
economies  brought  about  by  soft 
as  the  maintenance  of  plumbing 
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aving  in  the  wear  of  clothing  in 
in  manufacturing  cities  very  con- 
Kimies  in  steam  plants  and  the 
ts  in  which  water  is  used.  There 
10  doubt  but  that  the  large  ma- 
water  supplied  in  the  Middle 
e  softened  with  great  i)rotit. 
oftening  is  practiced  today  it  is 
to  construct  the  municipal  til- 
that  the  water  may  be  softened 
■ial  addition  to  the  |)lant  invest- 
h  plants,  therefore,  the  question 
IS  an  operating  question,  and  in 
the  waters  are  excessively  hard 
iods  of  the  year  only,  it  is  prac- 
cur  the  rather  high  onerating 
such  times  as  the  softening  ap- 
f  financial  benefit. 
lis,  0.,  for  the  year  liHO.  for 
operating  cost  of  the  filtration 
plant  is  stated  as  $10.42  per 
of  which  probably  $1J  to  $15 
cost  of  softening.  This  plant 
incrustants  from  1 1 1  to  35,  an 
:tion  of  7ti  parts  per  1,000,000, 
hardness  from  270  to  85,  a  re- 
i.'i  parts  per  1,000,000.  NVhere 
temporary  hardness  only  is  re- 
,t  is  much  less.  Thus,  at  New 
he  year  IfUO,  the  alkalinitv  was 
99  to  39  parts  per  1.000,000, 
derating  cost  for  filtration  and 
;t).60  per  1,000.000  gals. 
the  standpoint  of  health  that 
ings  its  largest  financial  return, 
iiportant  of  the  water-borne  dis- 
atic  cholera  and  typhoid  fever, 
as  been  practically  eradicated  in 
lightened  communities.  Great 
heen  made  in  the  reduction  of 
•ath  rate,  hut  this  disease  is  still 
ughout  all  civilized  communities, 
h  remains  to  be  done  in  Amer- 
,eighton  estimates  the  average 
:aken  by  typhoid  at  $4,635.  Five 
rs  is  very  commonly  considered 
e  of  a  life.     There  are  from  l" 


to  20  cases  of  typho:,l  i.,i-  each  death.  It  is 
very  difficult  to  estimate  the  cost  per  case, 
but  statistics  available  seem  to  indicate  actual 
expenditures   of  about   ?J.2iiii   for  each   death. 

Mr.  .\llen  Hazen  li.is  ;iresented  figures  on 
live  cities  where  puriikatMn  works  have  been 
introduced  that  appear  to  indicate  that  for 
each  typhoid  death  saved,  three  additional 
lives  have  been  saved  trom  other  causes.  The 
pure  water  has  evidently  a  very  beneficial 
effect  upon  diseases  diarrhocal  in  nature,  and 
probably  also  engenders  an  increased  vitality 
that  assists  in  the  resistance  to  other  dis- 
eases not  water-borne. 

.\fter  considering  all  these  figures,  Whipple 
concludes  that  $10,000  per  typhoid  death  saved 
is  a  conservative  estimate  of  the  saving  se- 
cured through  the  purification  of  a  polluted 
supply.  Upon  this  basis  a  saving  of  10  per 
100,000  living  is  equivalent  to  $1  per  capita 
per  anntuii  (a  convenient  figure  for  estimat- 
ing purposes),  and  he  estimates  the  value  of 
the  purified  water  at  $0..")0  per  capita  per  an- 
num at  Lawrence,  Mass.,  $4.75  at  Albanv.  N. 
v..  $3.80  at  Binghaniton,  X.  V.,  and  $4.'75  at 
Watertown,  N.  Y. 

The  filtration  works  at  Cincinnati,  placed  in 
operation  in  1907,  have  apparently  been  effec- 
tive in  reducing  the  tvphoid  death  rate  per 
100,000  from  80,  4!  anil  71,  during  the  three 
years  preceding  the  starting  of  the  works,  to 
18.  13  and  (i  for  the  three  years  following — 
an  avera.ge  reduction  of  .52,  equivalent  to  $-5.2o 
per  capita.  This,  on  the  basis  of  the  present 
population  of  3t)4,00ll,  is  equivalent  to  $1,900,- 
000  per  annmu.  which  is  (i  per  cent  on  $.'!1.000.- 
000.  The  filter  plaiU  and  reservoirs  cost  about 
$1.7.50,000. 

.-\t  Columbus.  O..  the  saving  based  on  two 
years  following,  compared  with  three  years 
preceding  the  beginning  of  filtration  opera- 
tions, has  been  about  34  typhoid  deaths  per 
100,000,  worth  to  the  citizens  of  Columbus 
$3.40  per  capita,  or  $(illi,000  per  annum.  This 
is  0  per  cent  upon  $10.()0(),000.  The  filtration 
works  are  reported  to  have  cost  about  $500,000. 


Other  statistics  are  available  that  show  savings 
of  from  $3  to  $7  per  capita  per  annum  through 
the  benefit  of  pure  water  upon  health. 

The  cost  of  filtration  has  been  very  gener- 
ally estimated  at  $10  per  1,000,000  gals^  of 
water  filtered,  including  operation  and  tixed 
charges.  In  mechanical  filtration  the  opera- 
tion costs  run  from  $:?.50  to  $7  per  1,000,000 
gals.,  with  fixed  charges,  inchiding  basins,  of 
about  the  same  range.  The  writer  has  the 
figures  upon  about  a  dozen  modern  plants, 
large  and  small,  that  run  from  $15,000  to 
$2.5,000  per  1,000,000  gals,  of  filter  capacit_y, 
including  basins.  The  average  is  about  $17,- 
.500.  Allowing  7  per  cent  for  fixed  charges, 
the  above  figures  of  cost  and  operating  cost 
produce  annual  charges  of  from  $7  to  $14, 
with  $10  as  an  average.  This  figure  corre- 
sponds fairly  well  w-ith  estimates  upon  slow 
sand  filtration  plants,  in  which  the  principle 
item  of  cost  lies  in  the  fixed  charges.  They 
also  handle  waters  materially  different  from 
the  turbid  waters  handled  by  many  of  the 
Western  mechanical   filtration   plants. 

.\t  $10  per  1,000,000  gals,  and  a  consump- 
tion of  100  gals,  per  capita,  the  total  cost  of 
filtration  is  36%  cts.  per  capita  per  year,  and 
at  1.50  gals,  per  capita,  which  is  nearer  the 
average  consumption  in  cities  using  rivier 
water.  .55  cts.  per  capita  per  year. 

.•\ssuming  the  cost  at  .55  cts.  and  the  value 
of  a  life  at  $10,000,  including  incidental  losses, 
a  saving  of  5%  lives  per  100,000  will  balance 
the.  cost  of  filtration.  .-\  reduction  in  the  death 
rate  of  11  will  show  a  return  double  the  net 
cost,  and  in  all  of  the  cities  whose  death  rates 
have  been  cited  above  the  indicated  net  re- 
turn ainounts  to  from  fi  to  20  times  the  yearly 
cost  of  purification,  including  fixed  charges. 
Viewed  as  a  business  proposition  it  can  be 
stated  conservatively  that  where  a  polluted 
water  is  filtered  effectively,  the  net  return  in 
lives  saved,  after  deducting  operation  costs 
and  depreciation,  will  amount  to  from  50  to 
200  per  cent  per  annum  upon  the  investment 
in  filtration  works. 
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'ests  to  Determine  Stresses 

ced  Concrete   Floors  in 

ipleted  Buildings. 

II. 

tests  fre(|Uently  have  been 
:irced  concrete   building   floors. 

due  in  judging  the  quality  of 
iind  for  the  confidence  which 
i!  owner  and  tenant,  but  they  are 
1'  as  indication  of  the  stresses 
t^  ently,  therefore,  attention  has 
■I  esting  completed  buildings  to 
II  lents  of  stresses  and  deforma- 

•  ermine  their  amount  and  dis- 
iie  effect  of  one  part  of  the 
0  another.  The  first  of  these 
li|ng  tests  was  described  by  Mr. 
o\  in  our  issue  of  Dec.  28,  1910. 
tie  similar  tests  were  made  and 
bthe  committee  of  the  National 
0  Cement  Users,  Prof.  A.  N. 
iriin.  As  these  tests  are  a  new 
e  vestigation  of  reinforced  con- 
e  em_  in  abstract  in  three  arti- 
h|is  is  the  second.  These  arti- 
*,  to  a  presentation  of  results 
i  i!thod  of  conducting  the  tests 
Sjferred  to  the  paper  by  Mr. 
"I  above. 

•B  ARTER   BUILDING    TEST. 

|«as  eight  stories  high  and  60x 
Mnd  was  built  by  the  Turner 
( ,  Ne\y  York,  N.  Y.  The 
srind  girder  type,  with  panels 
b  t  continuouslv  with  the  col- 
s'ers  are  10x24  ins.,  and  the 
■albeams  in  each  panel  are  7x18 
'-    'ws  the  girder  and  beam  ar- 
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Fig.   1 — Girder  and   Beam  Arrangement. 


rangement.  The  general  construction  features 
are  indicated  in  Fig.  2.  Beams  and  girders 
were  designed  as  simple  beams  but  reinforce- 
ment is  supplied  for  continuity.  A  live  load 
of  150  lbs.  per  square  foot  was  assumed. 


The  aggregates  were  an  excellent  grade  of 
sand  and  gravel  obtained  from  the  sand  banks 
in  Hempstead  Harbor  on  the  north  shore  of 
Long  Island.  The  gravel  ranged  in  size  from 
%   to   %  in.     For  the  beam  and  girder  rein- 
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forcenieiit  bars  having  an  elastic  limit  of 
about  50,000  lbs.  per  square  inch  were  used. 
The  beams  have  one  1-in.  square  bar  and  two 
%-in.  square  bars  at  the  middle  and  one  1-in. 
square  bar  over  the  support  carried  about  15 
ins.  beyond  the  center  line  of  the  girder.  Ten 
%-in.  round  bars  placed  in  the  slab  are  also 
available  for  tension  reinforcement  in  the 
end  of  the  intermediate  beams,  as  is  also  one 
T-bar  used  for  supporting  the  slab  reinforce- 
ment during  construction.  The  girders  have 
two  1-in.  square  and  three  %-in.  square  bars 
at  the  middle,  placed  in  two  layers,  and  two 
1-in.  square  bars  over  the  support  carried 
nearly  to  the  farther  face  of  the  column. 

Figure  1  shows  the  arrangement  of  the  test 
load  which  was  equivalent  to  300  lbs.  per 
square  foot  and  was  applied  in  increments  of 
lOO  lbs.  per  square  foot. 

Stresses  and  bending  moment  coefficients 
are  summarized  in  Tables  I  and  II. 

For  the  tensile  stresses  in  the  reinforce- 
ment at  the  middle  of  the  intermediate  beams 
at  the  full  load  of  300  lbs.  per  square  foot,  the 
highest  stress  observed  was  11,000  lbs.  per 
square  inch  and  the  average  stress  recorded 
may  be  said  to  be  8,500  lbs.  per  square  inch. 
At' the  end  of  the  intermediate  beams,  the 
highest  stress  observed  in  the  reinforcement 
was  8,000  lbs.  per  square  inch,  and  the  gen- 
eral value  may  be  said  to  be  7,,500  lbs.  per 
square  inch.  Using  the  assumption  for  resist- 
ing moment  ordinarily  taken  in  design  calcu- 
lations, these  stresses  may  be  _  considered  to 
correspond  to  a  bending  coefficient  of  .05  1(7 
for  the  maximum  stress  at  the  middle  of  the 
lieam  and  .03  117  for  the  maximum  stress  at 
the  end  of  the  beam. 

Assuming  a  modulus  of  elasticity  for  the 
concrete  2,500,000  lbs.  per  square  inch  the  con- 
crete on  the  compression  side  of  the  beams 
at  the  middle  showed  a  compressive  stress  of 
350  lbs.  per  square  inch  and  at  the  end  of 
the  beam  1,100  lbs.  per  square  inch.  It  is 
apparent  that  the  total  compressive  stress  in 
the  concrete  is  greater  than  the  total  tensile 
stress  in  the  reinforcement  of  the  beams.  A 
possible  explanation  is  that  end  thrust  exists, 
involving  so-called  arch  action  in  the  beams 
and  floor  structure,  and  that  the  tensile  stress 
is  relieved  by  the  presence  of  this  thrust.  The 
tensile  strength  of  the  concrete  must  have  a 
large  effect  on  the  resisting  moment.  The 
coefficient  of  Wl  in  the  bending  moment, 
necessary  to  give  a  compressive  stress  equal  to 
the  maximum  measured  in  the  concrete,  on  the 
assumptions  made,  is  .077  for  the  middle  of 
the  beam  and  .06  for  the  end  of  the  beam. 
These  coefficients  are  lower  than  the  value 
1/12  usually  assumed  in  design  of  such  beams. 

For  the  tensile  stresses  at  the  middle  of  the 
girders  the  observations  showed  about  8,000 
lbs.    per   square  inch   in    the   reinforcement   at 


the  middle.  This  corresponds  to  a  bending 
moment  coefficient  of  .05.  The  reinforcement 
at  the  end  of  the  girder  was  inaccessible. 

Assuming  a  modulus  of  elasticity  of  2,500,- 
000  lbs.  per  square  inch,  the  concrete  on  the 
compressive  side  of  the  beam  at  the  support 
showed  a  compressive  stress  of  000  lbs.  per 
square  inch.  The  reading  at  the  middle  of  the 
beam  showed  very  little  compression.  As- 
suming that  the  loads  on  the  girder  are  con- 
centrated at  the  points  where  the  interme- 
diate beams  are  connected,  and  makmg  the 
same  assumption  of  distribution  of  stress  as 
before,  the  coefficient  of  bending  moment  was 
.05.  It  seems  probable  that  the  compression 
at  the  middle  of  the  span  must  be  distributed 
a  considerable  width  of  floor,  or  larger  read- 
ings of  compression  would  have  been  obtained. 

In  four  beams  measurements  of  compressive 
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[.levation  of  Column  Beam 
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View  of  6irdsr 
Fig.   2.      General   Construction    Features. 


deformations  were  taken  at  a  series  of  gage 
lines  from  the  support  to  a  location  near  the 
point  of  inflection.  The  measurements  record- 
ed for  the  column  beams  show  considerably 
more  compressive  stress  than  do  those  for  the 
intermediate  beams,  perhaps  one-third  more. 
This  difference  in  stress  may  be  due  partly  to 
the  deflection  of  the  girder,  and  to  the  deflec- 
tion of  the  intermediate  beam  between  its 
support  and  a  point  opposite  the  end  of  the 
column  beam,  which  would  permit  a  larger 
part  of  the  load  to  be  carried  by  the  column 
beam.  It  may  be  due  somewhat  to  the  fact 
that  reinforcing  bars  are  bent  down  from  a 
point  at  the  end  of  the  column  beam,  while  in 
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End   of  girder 

Middle  of  girder 

Middle  of  girder '  qV 

End    of    beam '    '  ' 

End    of    beam 

End    of   beam '  I'! 

End    of   beam ' 

Middle  of  beam 7/ 

Middle  of  beam '  n'r 

Middle  of  beam '.\  gV 

Middle  of  beam gV 

Middle  of  beam '  '^ 

Middle  of  beam jj  q 

Middle  of  beam s'j 

Bent  up  bar  in  girder 50 

Bent   up  bar  in   girder g'o 

Bent  up  bar  in  beam 3'o 

TABLE    II.— MAXIMUM    STRESS' 

MENT  COEFFICIENTS  IN  TUl 

TER    BUILDING  TES 


EST. 


TUB. 

Cob. 
"fit 

W 

Unit 

i,'i(o 
i,m 
Utg 
lot  ■ 

3S0  ■ 

3:1 


ER-i- 


Reinforcement. 
Co- 


Stress. 
31,000 


12.500 
S.OOO 


Member. 

Girder — 
End    ... 
End    ... 
Middle    . 
Middle    ..       

Intermediate  Beam — 

End    21..=;00 

End    8,000 

Middle    ..     lS,.'iOO 
Middle    ..     11,000 

Column  Beam — 

End    19,000 

End    

Middle   ..     17.000 


efficient. 
1,12 

1/12 
0.05 

1/12 
0.03 
1/12 
0.05 

1/12 

1/12 


Stis.  , 
10 

0 

0 
Lie 

IS 

10 

Ij 

a 

In 


the  intermefiiate  beams  the  bars  •-. 
tally   for  a  foot   from  the  face  ('.<: 
The   direction   of  the  lines  ind  :. 
stress  at  about  45  ins.  from  the  f.i 
in  the  column  beams  and  at  aboul 
the    face    of    the    girder    in    the    . 
beams.      In   both    cases   the  resiil 
point  of   inflection  at  about  0.2l' 
span. 

The   distribution  of  compressi\ 
the   T-beam   formed  by  a  beam  . 
slab   (which  involves  the  distance 
the  beam   for  which  compressivi 
developed)   has  been  a  fruitful  s. 
cussion.     Measurements  parallel  t 
the  beam  were  taken  on  the  upp(-; 
the  floor  slab  immediately  above  Im^ 
intervals   between   them.     It  is  aarm' 
a  somewhat  higher  stress  existed 
than  in  the  other.     Taking  this  ii 
ation,  the  compressive  stress  vari ' 
fornily  from   one  beam  to  the  '•'• 
full    width   of   the   floor  slab  ma- 
be  effective  in  taking  compressioi,  : 
hang     (counting     to    the    midpi" 
beams')   is  6^4  times  the  thicknes- 
vvill   be   noticed   that   the   concilia 
same  as  given  for  the  Wenalden  iio". 


STEAM     AND    ELECTRIC    RAILWAY    SECTDN 


Reports  of   Appraisal  of  the   Physical 

Properties     of     the     Elevated 

Railway:;  of  Chicago. 

The  city  of  Chicago  has  for  some  time  been 
formulating  plans  for  the  permanent  estab- 
lishment and  maintenance  of  the  best  possible 
transportation  facilities  for  the  city,  and  dur- 
ing the  last  six  months  has  by  agreement  with 
the  elevated  railroad  companies  and  with  their 
co-operation,  secured  reports  of  the  estimated 
value  of  the  tangible  properties  of  these  rail- 
ways. These  railways  are  the  South  Side 
Elevated,  the  Metropolitan  West  Side  Rail- 
way, the  Northwestern  Elevated  and  the  Chi- 
cago &  Oak  Park  Elevated.  A  physical  val- 
uation of  these  properties  was  necessary  to 
further  progress  of  plans  to  arrive  at  a  satis- 
factory scheme  for  the  operation  and  mainte- 
nance of  all  the  transportation  facilities  with- 
in the  city.  The  City  Council,  through  its 
committee  on  local  transportation,  Mr  Peter 
Rcinberg.  chairman,  appointed  the  three  mem- 
bers of  the  present  Harbor  and  Subway  Com- 


mission to  undertake  the  valuation  of  the  ele- 
vated railroad  properties.  This  committee  con- 
sisted of  Messrs.  John  Erickson,  E.  C.  Shank- 
land  and  J.  J.  Reynolds.  Mr.  George  Weston 
of  the  Board  of  Supervising  Engineers  was 
later  added  to  the  committee,  which  was 
known  as  the  Valuation  Committee.  The  rep- 
resentative of  the  Chicago  elevated  railways, 
who  was  also  appointed  as  a  member  of  this 
committee,  was  Prof.  George  F.  Swain. 

The  Valuation  Conmiittee  was  instructed  to 
deal  finally  and  solely  with  the  physical  values, 
leaving  all  questions  of  overhead  charges  to 
the  suh  committee  of  the  Local  Transporta- 
tion CoiTimittee,  it  being  held  that  the  Coun- 
cil Committee  on  Local  Transportation  was 
the  proper  authority  for  considering  the  in- 
tangible values  or  any  claims  of  that  sort 
made  by  the  elevated  railway  interests. 

.^fter  several  meetings  of  the  Valuation 
Committee  it  was  found  that  the  members 
representing  the  city  and  the  representative 
of  the  railways  could  not  agree  on  all  the 
methods  for  vahiating  the  various  items  of 
physical    property.      Prof.    George    F.    Swain 


therefore  withdrew  from  the  cmiil!' 
presented  an  independent  minorit)  r 
give  herewith  abstracts  of  the  ri'i 
Valuation  Committee  submitted  tdie  ■ 
cil  committee  on  Mav  8,  1912,  ar.ihe  • 
by  Prof.  George  F.  Swain,  siibnisd  ■<. 
same  time. 

\  ALUATION    COMMITTEE  KEI> 

The  Valuation  Committee  ap '" 
following  experts  to  determine  tli>a 
several  items  of  physical  properly  H' 
submitted  in  inventory  taken  by 
elevated  railways  :  Real  estate,  .h  ' 
berger ;  structural  steel,  Wm.  J  ' 
rolling  stock,  M.  K.  Northam:  ■■' 
plants  and  signals,  F  H.  Ewaid:  ■" 
F.  W.  Watts. 

The  inventories  were  taken 
month  of  Tanuary  with  the  excepi 
for  real  estate,  which  was  submitt 
was  assumed  that  four  years'  tim 
required  to  reproduce  the  syste 
order  to  arrive  at  the  proper  costs 
to   be  applied   to  the  various  itemi 
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TABLE    I.-  ESTIMATK    DK    r-UVSlCAL    VAI.IATIm 

• Inside  C 

('ost  to  I-t'- 

prodme  new 

and  right  of  way $l6.2is.x<;! 

s  and  public  utilities I'.L'oO.su 

steel   n.U'T.HL'.-. 

k      L'.L';.il.(;:iT 

*'         2>12.jiiO 

;;;; :n:i.j57 

■ds  including  track,  special  work  and  interlocking  318,70!) 

i  plants  and   block  signal 3SS.399 

i'ons   3,9()2.672 

IS  and  batteries... ;■-■■■•. 1.4 ,...85:; 

un  lines,  overhead  and   bonding 1.142,050 

j-k  9,700,887 

uildings  and  platforms 1,738,640 

res    tools  and  supplies 339,000 

ng  construction l.iO.OOO 

$52,043,387 
.erhead  charges 9,368,170 

$61,413,557 


$44,744,029 
S.033,923 


$52,797,954 


'X    KliOM    VALU 

vnu.N  CO.M.M 

TTEE'S  REl 

""ORT. 

ity  Limits. ^ 

^Outside  City 

LlInits.-^ 

Present 

Cost  to  re- 

Present 

Total  cost  to 

value. 

produce  new. 

value. 

reproduce  new 

?16,24S,S64 

$241,864 

$241,864 

$16,490,728 

2.230,841 

2.230.841 

9.609.759 

11.127.025 

1.24S.333 

73,249 

44,S68 

2.323.946 

196.650 

262,200 

153.344 

.5,226 

4,755 

31S.4S3 

118.351 

9,664 

6,763 

185,957 

340,568 

25,122 

19,458 

543.831 

292.003 

388.399 

2.570.356 

3.962.672 

1.1S0.777 

176,172 

147,61S 

1.632,025 

946,841 

50,316 

43,941 

1,192,366 

7.790.502 

9,700,887 

1.397,590 

46,247 

-  44,313 

1,784.887 

269.230 

339.000 

150.000 

150,000 

$627,360 
113,013 

$740,875 


$553,382 
99,645 

$633,227 


$52,673,247 
9,481,185 


Present 

value. 

$16,490,728 

2,230.841 

9,609,759 

1.293.201 

196,650 

158,099 

125,111; 

360.02S 

292,003 

2.570.356 

1.328.393 

990,782 

7,790,502 

1,441,903 

269.250 

150,000 

$45,297,611 
8,153,570 


$62,154,433         $53,451,181 


11  analysis  of  costs,  prices  and 
«  a  corresponding  period  of 
as  improved  methods  of  work- 
re.  and  in  applyin.s;  prices  used 
on',  has  been  governed   by  this 

the  depreciation  of  tlic  propcr- 
tion  Committee  considered  the 
ttliod,  the  sinking  fund  method 
It  be  called  the  individual  judg- 
The  first  method  is  based  on 
that  depreciation  takes  place  at 
;  during  the  entire  time  of  the 
rhc  sinking  fund  method  con- 
cciation  as  conforming  to  the 
sinking  fund  created  by  annual 
ith  interest  compounded,  which 
t!ie  useful  life  of  the  property 
original  cost  of  the  property 
ge.  The  individual  judgment 
s  no  fixed  rule,  but  is  based  on 
gment  and  a  consideration  of 
•  conditions. 

arked  difference  in  the  amounts 
1  as  shown  by  the  \'aluation 
irt  and  the  minority  report  ow- 
>rent  methods  used  in  calculat- 
The  Valuation  Committee  used 
ne  method.  By  referring  to 
II  the  amounts  estimated  in 
the  various  classes  of  physical 
le  seen. 

'  ;  paragraphs  take   up   several 
1  items  shown  in  the  table,  giv- 
1  nations  of  the  amount   shown 
mding  items : 

f  —The  committee    accepted    the 
■i  lonnersberger. 
^_ . _ 


Foiiinhitions. — The  foundations  of  the  ele- 
vated railroad  structures,  being  almost  en- 
tirely below  the  surface,  could  not  be  accur- 
ately measured.  Plans  and  quantities  sub- 
mitted by  the  railway  companies  were  checked 
•IS  carefully  as  possible  and  accepted  as  cor- 
rect. The  prices  of  materials  and  other  ele- 
ments entering  into  foundation  construction 
wej-e  determined  and  applied  in  the  calcula- 
tions. Consideration  w;is  made  of  the  proba- 
ble cost  of  taking  care  of  public  utilities  both 
below  and  above  ground,  which  would  inter- 
fere with  construction.  The  estini.ited  cost  of 
changes  in  these  public  utilities  is  included. 

Structural  Steel. — Prices  both  past  and  pres- 
ent of  steel  construction  on  elevated  roads 
and  on  other  structures  were  analyzed  by  the 
X'ahiation  Committee,  and  the  cost  figure  ar- 
rived at  was  believed  to  be  fair  and  liberal. 

Track  IVork,  S/^ecial  Work  and  Storage 
i'ards. — Various  details  of  making  up  these 
costs  were  considered  in  joint  conference  with 
representatives  of  the  railway  companies  and 
agreed  to.  The  items  of  power  stations  and 
sub  stations  were  treated  in  the  same  manner 
as  the  above,  with  the  exception  of  one  item, 
that  of  engines. 

Rolling  Stock. — A  detailed  inspection  was 
made  of  the  cars  of  each  class  to  ascertain 
that  the  equipment  was  in  accordance  with 
the  specifications  of  the  particular  class.  The 
reproduction  value  was  then  determined  with 
a  reasonable  allowance  for  freight,  assembling, 
testing,  etc.,  being  included.  The  life  of  the 
various  parts  of  the  cars  being  available,  a 
special  determination  of  the  depreciation  of 
the  rolling  stock  was  made,  taking  into  con- 
sideration the  scrap  value  remaining  at  the 
end  of  its  life. 


Stations  and  Buildings. — Bills  of  material 
contained  in  this  item  were  taken  ofT  in  detail 
from  the  plans  submitted  by  the  railway  com- 
panies, and  prices  coverin.g  a  period  of  years 
were  applied.  .All  parts  of  the  building  ex- 
cept steel,  which  in  this  valuation  is  included 
in  item  Xo.  3,  are  higher  on  account  of  labor 
than  several  years  past. 

(hrrhead  Charges. — 'Certain  expenses  in- 
separable from  the  construction  of  the  ele- 
vated railway  system  and  a  necessary  part  of 
the  physical  costs  have  been  included  in  the 
estimated  valuation.  These  are  (1)  engi- 
neering. (2)  legal  expenses.  (3)  organization 
and  administration,  (4)  contingencies,  (5)  in- 
terest or  carrying  charges  during  construc- 
tion. These  overhead  charges  were  estimated 
at  18  per  cent  of  the  total  cost.  In  addition 
to  these  expenses  there  may  have  to  be  con- 
sidered the  items  of  promotion  expenses  and 
brokerage  on  construction  capital.  These  two 
items  are  of  a  strictly  financial  nature,  how- 
ever, and  in  accordance  with  instructions 
from  the  Council  Committee  the  Valuation 
Committee  omitted   them    from   consideration. 

MINORITV    REPORT. 

Prof.  George  F.  Swain  based  his  report  on 
a  report  by  A.  L.  Drum  &  Co.,  who  were  en- 
gaged to  appraise  the  values  of  the  physical 
properties  except  real  estate,  rights  of  way  or 
overhead  charges.  The  real  estate  was  ap- 
praised by  Mr.  J.  Milton  Trainer,  whose  fig- 
ures were  accepted  without  change.  Prof. 
Swain  also  was  advised  by  Mr.  C.  H.  Cart- 
lidge,  engineer  of  structures  of  the.;  Chicago, 
Pjurlin.gton  &  Quincy  R.  R..  on  the  subject  of 
the  depreciation  of  the  steel  structures:  by 
Stone  &  Webster  on  the  subject  of  sub-Sta- 
tions and  batteries:  and  by  Mr.  C.  T.  Fernald, 


i:;  II.— ESTIMATED  VALUE  OF  PHYSICAL  PROPERTIES  OF  THE    CHICAGO  ELEVATED  RAIL"n-AYS  FROM  REPORT  OF 


PROF.  GEO.  F.  SWAIN. 


0|  ... 
itteel 
0  ... 
it  .... 
il  .... 


y\\s,    including     track,     special 

r  interlocking 

nts  and  block  signals 

■  a  batteries    

•s     lines,   overhead   trolley   and 


tidings   and    platforms. 
0^5,  tools  and  supplies... 


Original  Estimate  of 

Estimate  of 

Estima 

e  of  A.  L 

Drum  & 

ro. 

Commission. 

Prof.  Geo.  F.  Swain. 

Subject 

o  change. 

New  (a 

)       • 

Deprecia 

ted  (b) 

New  (c) 

Depreciated  (c) 

Xew^  (d) 

Depreciated  (d) 

Percentages 

Percentages 

Amount. 

ncluded. 

Amoimt. 

Included 

$  2,800,193 

5% 

$  2.800.193 

0% 

S  1.926,605 

$  1.926.605 

$  2.600,000 

$  2,600,000 

14.8S3,725 

5% 

14.720,847 

5% 

10.200,048 

8,833,278 

12,884,132 

12.584.000 

2,513.324 

rzvr 

1.825.993 

1,802,376 

922,826 

2,347.431 

1,656.989  (e) 

262,200 

5^r 

196,650 

5% 

251,400 

196;650 

231.400 

188,530  (e) 

396,551 

lh% 

288,908 

15% 

309.332 

156,289 

329.700 

242.824 

208,775 

10% 

156,583 

10% 

1CS.272 

70,733 

189.775 

142,350   (e) 

632.808 

15% 

505,504 

351,587 

213,338 

350.270 

385,189  (e) 

472,803 

10% 

354.602 

10% 

394,839 

297.816 

412.000 

309.000 

4.813.416 

10% 

3.S24.104 

10% 

3.386,149 

2.318.662 

4,166,325 

3.274.876 

1,975.767 

10% 

1.675.659 

107o 

1,484.867 

1. 089. 194 

1,7.53,458 

1.476,734 

1,529,619 

15% 

1.389.726 

15% 

1,269,858 

979.459 

1,360,104 

1,238,500 

11.205.966 

5% 

10,144.346 

5% 

9,700,887 

7.790.502 

10,098,652 

8.106.134 

2,717.377 

10% 

2.598.327 

10% 

1,784.887 

1,441.903 

2,250,000 

2.160,000 

359.000 

269.250 

359.000 

269,250 

3.59,000 

269.250 

'tl|  t   real   estate   and    rights    of 

r  .erhead  charge $4 1.773.524 

1      physical 8.954. 705 

'Oi  t  real   estate    and   rights    of 


'-.t'^nd  rights  of  wav  (J.   Milton 

I  s  gures)    

"  1   real   estate   and    rights    of 


$53,728,229 


$40.7.50.892 
8.954,703 


$49,703,597 


.533,219,7 


$26,334,217 


$39,.552,247 
11.865,674 


$34,634,396 
11,865,674 


$51,417,921  $46,300,070 

44.551.498  44.551.498 

2.227.575  2.227,575 

$98,196,994  $93,279,143 


Stages  included  represent  cost  of  construction  organization,  including   engineering,   superintendence,    inspection,    accounting,    office    and 

na.ng  supplies,  etc. 

™tages  included  for  cost  of  construction  organization,  etc..  but  depreciated. 

Icentages   included    for  cost   of   construction    organization,  etc. 

"■ctages  for  cost  of  construction  organization,   etc..  included  in  item  overhe.id  on  physical. 
•  elation  on  labor  items. 
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engineer  of  the  Bo^to^  Elevated  Railroad  Co., 
on  the  subject  of  track. 

Bv  reference  to  Table  II  the  figures  as 
made  by  A.  L.  Dnnn  &  Co..  also  figures  as 
revised  by  Prof.  Swain,  may  be  seen.  The 
following  paragraphs  refer  to  the  items  in 
detail  in  which  Prof.  Swain  has  disagreed 
with  the  Valuation  Committee.  It  will  be 
noted  that  the  reports  of  the  valuation  of  the 
real  estate  were  each  accepted  without 
change,  Mr.  Trainer's  report  being 
$44,551,498.02  and  Mr.  Uonnersberger"s  report 
being  $10,490,728,  which  is  the  largest  differ- 
ence between  the  Valuation  Committee's  and 
Prof.   Swain's  reports. 

Foundations. — The  most  essential  difference 
between  estimates  of  A.  L.  Drum  &  Co.  and 
the  estimates  of  the  Valuation  Committee 
with  reference  to  foundations  lies  in  the 
charge  which  should  be  made  for  the  expense 
of  taking  c^se  of  sub-surface  and  aerial  ob- 
structions applying  to  other  public  utilities. 
The  proper  charge  to  be  made  for  these  if  the 
roads  were  to  be  built  new  today  is  of  course 
uncertain.  The  Valuation  Committee  consid- 
ered that  they  had  made  ample  allowance  for 
this.  After  talking  with  contractors  in  Chi- 
cago and  Boston,  Prof.  Swain  assumed  that 
A.  L.  Drum  &  Co.'s  estimates  were  more 
nearly  correct.  If  the  estimate  were  to  be 
made'  today  of  the  cost  of  building  these  foun- 
dations, the  cost  of  interfering  with  these 
utilities  would  have  to  be  estimated  by  using 
judgment,  and  in  addition  to  such  estimate  an 
allowance  for  foundations  would  have  to  be 
made,  as  is  usually  in  all  engineering  esti- 
mates. In  Prof.  Swain's  report  the  valuations 
of  these  foundations  were  not  depreciated. 

Steel. — With  reference  to  the  steel  struc- 
ture Prof.  Swain  states  that  the  valuation  is 
almost  entirely  a  question  of  the  price  per 
pound  erected  and  painted.  At  this  point 
there  is  a  wide  diversion  between  the  com- 
mission and  himself.  A.  L.  Drum  &  Co.  es- 
timated the  steel  at  4  cts.  per  pound,  whije 
the  commission  has  used  the  figure  of  2.75 
cts.  per  pound.  Prof.  Swain  concluded  that 
the  A.  L.  Drum  &  Co.  fipure  was  a  little  high 
and  that  the  Valuation  Committee's  was  en- 
tirely too  low,  and  he  therefore  adopted  a 
price  of  3.50  cts.  per  pound. 

Track.— Mr.  Fernald  of  the  Boston  Elevat- 
ed Railway  Co.  reported  to  Prof.  Swain  that 
the  prices  used  by  A.  L.  Drum  &  Co.  for  ma- 
terial were  almost  identical  with  those  paid 
by  the  Boston  Elevated  for  rails  and  fittings, 
while  for  timber  they  were  very  much  lower 
than  those  paid  by  the  Boston  Elevated  Co. 
With  reference  to  the  depreciation  of  track, 
the  labor  involved  in  the  laying  of  track  or 
decking,  on  the  assumption  that  when  the 
track  and  deck  have  to  be  renewed  this  labor 
will  be  furnished  by  the  railroad  company  and 
its  cost  charged  entirely  to  operating  expense 
and  therefore  the  labor  was  not  depreciated. 
This  is  in  accordance  with  the  methods  pre- 
scribed by  the  Interstate  Commerce  Commis- 
sion. 

Substations  and  Batteries. — Figures  for  this 
item  were  made  by  A.  L.  Drum  &  Co.  and 
also  by  Stone  &  Webster  and  agreed  almost 
exactly  and  were  therefore  put  in  Prof. 
Swain's  report  with  a  slight  revision,  after 
conference  with  the  experts  of  the  Valuation 
Committee. 

Rolling  Stock. — The  figure  for  the  rolling 
stock  as  estimated  by  A.  L.  Drum  &  Co. 
seemed  to  Prof.  Swain  soinewhat  high  and  in 
his  figures  he  adopted  the  figures  as  given 
him  by  the  expert  for  the  Valuation  Commit- 
tee with  slight  modifications. 

Stations,  Buildings  and  Platforms. — This 
item  was  appraised  by  Prof.  Swain  after  ex- 
amination of  all  the  data  submitted,  including 
records  of  the  original  cost  of  some  of  these 
stations,  and  after  careful  consideration  he 
adopted  a  figure  about  10  per  cent  below  that 
of  A.  L.  Drum  &  Co. 

Overhead  Charges. — The  estimate  of  A.  L. 
Drum  &  Co.  includes,  as  is  shown  in  the  table, 
a  certain  percentage  for  engineering  and  in- 
spection in  each  item,  varying  with  the  differ- 
ent items  from  5  to  15  per  cent.  To  the  sum 
of  the  items  20  per  cent  is  added  in  Prof. 
Swain's  estimate  to  cover  the  remaining  over- 


head charges — namely  :  interest  during  con- 
struction, financing,  brokerage,  organization, 
legal,  development  expenses,  and  contingen- 
cies. After  consideration  it  seemed  that  a 
total  overhead  charge  of  35  per  cent  for  a  proj- 
ect of  this  kind  would  be  reasonable.  This 
charge  would  cover  (1)  promotion.  (2)  or- 
ganization, (3)  engineering,  (4)  legal  and 
real  estate  charges,  (5)  administration,  (6) 
taxes  during  construction,  (7)  interest,  (8) 
interest  during  construction^  (9)  brokerage 
and  (10)  contingencies.  All  of  these  charges 
are  real  and  tangible  and  represent  actual 
money  which  must  be  paid  out  in  order  to 
produce  the  property  in  its  present  condition. 
They  should  therefore  be  included  in  a  physi- 
cal valuation.  Regarding  the  total  charge  to 
cover  all  these  items  Stone  &  Webster  report- 
ed that  in  their  opinion  35  per  cent  would  not 
be  too  high  a  charge.  In  order  to  be  con- 
servative Prof.  Swain  used  30  per  cent  for  his 
final  figures. 

Depreciation. — The  following  on  deprecia- 
tion is  taken  verbatim  from  Prof.  Swain's  re- 
port, as  this  was  one  of  the  principal  points  of 
disagreement  between  the  Valuation  Commit- 
tee and  himself,  especially  as  to  the  method  of 
calculating  the  same : 

If  the  object  is  to  determine  the  actual  pres- 
ent value  of  the  material  constituting  the  physi- 
cal property,  this  is  a  concrete  problem  and  is 
not  to  be  determined  primarily  by  any  formula, 
but  by  careful  inspection.  The  actual  condition 
and  wear  of  each  element  must  be  measured. 
Take,  for  instance,  the  case  of  the  steel  in  the 
structure.  A  railroad  bridge  generally  has  to  be 
renewed  in  a  comparatively  few  years,  but  this 
is  not  because  it  wears  out,  but  because  it  be- 
comes too  light  on  account  of  the  rapid  in- 
crease in  the  weight  of  locomotives.  Steam  loco- 
motives have  doubled  in  weight  on  our  main 
railroad  lines  in  a  comparatively  few  years.  On 
an  elevated  road,  however,  using  multiple  unit 
cars,  there  is  no  reasonable  prospect  of  any 
material  increase  in  the  weight  of  rolling  stock. 
Under  these  circumstances,  if  the  steel  has  been 
kept  protected  from  corrosion,  it  should  last 
forever.  Its  depreciation  is  not  measured  by- 
years,  but  by  the  actual  corrosion  which  has 
taken  place.  Actual  depreciation,  then,  is  a 
question  of  maintenance  and  wear.  A  rail 
wears  according  to  the  traffic,  and  its  life  de- 
pends upon  its  wear.  Some  elements  of  physi- 
cal value,  like  a  car,  consist  of  different  ele- 
ments, having  different  lengths  of  life;  the  car 
body  may  last  a  long  time,  the  trucks,  motors 
and  wheels  wear  out  more  quickly.  The  actual 
depreciation  will  depend  upon  the  wear  and  the 
maintenance,  as  in  the  case  of  steel.  This  ac- 
tual depreciation  will  enable  the  probable  life  to 
be  judged. 

Taking  now  a  single  element  not  composed  of 
elements  having  various  lengths  of  life,  say. 
for  instance,  a.  rail  whose  actual  depreciation 
depends  upon  how  much  it  has  worn  down,  this 
actual  depreciation,  under  constant  traffic,  will 
be  properly  determined  by  the  straight  line 
method,  using  the  life  which  is  the  actual  life 
under  the  traffic  to  which  it  is  exposed.  This 
actual  depreciation,  subtracted  from  its  value 
new.  will  give  the  actual  present  value.  But 
this  present  value  is  not  necessarily  the  proper 
price  to  be  paid  for  the  rail,  the  reason  being 
that  for  actual  purposes  as  a  part  of  a  going 
concern,  the  rail  is  as  good  as  new  and  no  ex- 
penditure will  have  to  be  made  to  renew  it  for 
some  time  to  come. 

Suppose  an  element  to  cost  new  $20  and  to  be 
worthless  when  worn  out.  and  suppose  it  has  a 
life  of  twenty  years  and  that  it  is  ten  years  old. 
Its  life  is  half  over,  its  actual  value  half  its 
value  new.  or  $10.  But  it  is  as  good  as  new.  so 
far  as  actual  use  is  concerned,  and  will  be  for 
ten  years,  at  which  time  it  will  have  to  be  re- 
newed at  a  cost  of  $20.  The  party  purchasing  it 
will  have  to  take  steps  to  provide  for  having 
$20  at  the  end  of  ten  years  with  which  to  renew 
it.  He  may  lay  aside  $2  per  annum  and  put  it 
in  his  stocking,  or  he  may  lay  aside  a  much 
smaller  sum  per  annum,  and  put  it  at  compound 
interest  at  4  per  cent  in  bank;  in  either  case  he 
will  have  $20  available  at  the  end  of  ten 
years.  The  difference  between  the  straight  line 
depreciation  fund  and  the  sinking  fund  depre- 
ciation   fund    is    simply    that    the    former    is    not 


Vol.  XXXNi.  .\'o.2o 

supposed    to    earn    interest,  whi  th«  h 
Now    if    the    rail    were    new.    th ._      " '' 


it.  b 

'  asi. . 
sum 
his ; 
e  at 
ctoai 


Now  if  the  rail  were  new,  th|o 
equally  have  to  prepare  to  rene  i 
end  of  twenty  years.  He  could 
annum  without  interest  or  a  le  . 
num  at  interest,  and  in  each  c; 
plus  his  depreciation  fund  woulce 
as  good  as  new;  not  that  thee 
fund  depreciation  fund  would  attl  un, 
the  actual  depreciation,  but  thai  w>, 
this  actual  depreciation  at  the  W  (j,!, 
it  would  be  necessary  for  it  to  eUH— 
when  the  actual  depreciation  [i  j^ 
Doint  when  renewal  would  be  tcess-- 
that  time  the  money  would  be  1  iiar,; 
new   it.  I 

Now  the  owner  of  a  property,  kj  |j, 
preciation   fund  calculated  on  tlsinl;; 
basis    for    every    element    of    vje   ^ 
possessed    of   a   property   as  gcn 
should     not     sell     the     property 
sinking   fund,    for   any    less   thn 
Likewise  the  purchaser  who  pa' 
and  receives  the  property  and  t  , 
or  who  pays  in  cash  the  cost  nt 
in    the   sinking   fund   and   receiv 
without  the  fund,  is  in  as  good 
he    had    built    the    property   new 
parts   will  be   renewed   from   tin 
he  has  the  funds  for  renewal  pr 

It  would  seem  therefore  that  t  s 
depreciation    would    be    the    pre- 
use  in  fixing  a  price  at  which  .-iro' 
be  taken  by  the  city.     I  have  u:  i 
so   far  as   applicable,   the  sinkin;  u  : 

General. — As  a  matter  of  inteii. 
add  a  comparison  of  the  estimat  \i 
I  have  given  with  current  value ir. 
New  York  and  Boston. 

In   Boston   the   engineers  of  t!i  !t 
road   company,   in  making  their    in 
double  track  line,  use  in  general*  ; 
foot,   which   they  think  is  a  fair  si 
eludes  structures,  foundations,  trc,! 
eluding  third   rail  and   electrical  liy: 
excluding  signals.      It  does  not    lU" 
ger  stations,  sw'itch  towers.  sigiH,  -jH 
car  houses,  repair  shops,  or  pow'SUi 

In   New   York   recent  prices  gii  rne 
chief  engineer  of  the  Interborou   Jlr.  j 
H.  Pegram.  based  on  recent  ext(io;;j 
elevated  lines,   indicate  a  cost  of  00 1 
foot,   double  track  line,   and  $127 
for  three  tracks.     This  includes    saai| 
which  are  named  above  as  mclu(  irt 
ton  estimate,   together  with  adm.slrjlK    I 
stations. 

If    I    am    correctly    informed,  im 
lines,   not   including  surface  trac!  etna 
following  mileage: 


2S2.000  ft.  double  tra 

7S,.n00  ft.  third  trad 

3S.O0O  ft.  fourth  trac 

4.300  ft.  single  tracl 


Usiifg  ■  the    New    York    figures 
following  estimate  of  cost  for  tti/lxie'   . 
elements    of    this    line    respectivi    i'M 
$3.14.5.500     and     $313,900.     makingJ 
$31,6.59,400.      By    reference    to  Tai  n  X 
find   that  my  final  estimates  for  't*! 
production     of     the     elements   iniif'  ■ 


above   figures 

follows: 

Item. 


I  including  surface 


4    . 
4A 


S 
11 
13 


Total   . 
per  cent. 


You  will  note  that  my  total  for  « 
ponsiderably  less  than  that  ind  t« 
New  York  figures.  This  comparr. 
as  well  as  every  other  comparisoi  W 
been  able  to  make  and  the  Ji'dg"'  ' 
engineer  whom  I  have  consult  " 
parts  of  this  appraisal,  indicates  t  ' 
are  conservative.  I  believe  that  o 
the  actual  fair  cost  of  reproductio'l 
.»nt  time. 
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and  Estimates    of    Costs  of 

33,000  Acres  of  Swamp 
id  in  North  Carolina. 
i.>e  oi  the  suanip  lands  known  as 
I  and  Jacobs  Swamp,  in  Robison 
■th  Carolina,  will  render  .33.000 
!  lit  for  agriculture.  Both  swamps 
and  parallel  to  Lumber  River, 
hey  will  be  drained.  BrieHy,  the 
as  Back  Swamp  has  a  watershed 


IS  mcluded  in  the  (ii-ir^c:.  The  district  is  to 
be  drained  by  a  ni:iin  ditch.  Kicated  in  Back 
Swamp,  and  live  Literal  ditches  located  as 
shown  on  the  acconiiianyini;  map  uf  the  dis- 
trict. 

Bach  Szcaiiif  /)i7,/i.— The  main  ditch  starts 
in  the  tlat  woods  near  the  head  of  the  water- 
.shed  and  continues  lo  the  southeast,  follow- 
ing the  course  of  the  present  drain  to  a  point 
near  Back  Swamp  Church,  where  it  turns  to 
the  north  and  enters  Lumber  River,  which  is 
the  outlet  for  the  drainage  of  the  district. 
The  main  ditch,  from  the  starting  point  to 
the  mouth  of  Little  Back  Swamp,  is  to  have 
a  14-ft.  base.  From  the  mouth  of  Little  Back 
Swamp  at  station  T(!(i  to  station  8il0  the  base 
is  to  be  1()  ft.  wide;  from  station  800  to  sta- 
tion 8.">o  the  base  is  to  be  18  ft.  wide;  and 
from  station  8-50  to  the  outlet  at  the  Lum- 
ber River  the  bottom  is  to  be  20  ft.  in  width. 
The  ditch  will  have  an  .iverage  depth  of  ap- 
proximately li.-i  ft.  The  capacity  of  the  ditch 
is  computed  from  the  formula 

when  ii_  in  Kutters  formula  is  given  a  value 
of   0.02.5.     The   total    estimated    excavation    is 


average  depth  of  ti  ft.    The  estimated  excava- 
tion and  costs  are  as   follow  s : 

lli>.400  cu.  yds.  excavation  at  9  cts $10,47G 

Two  3J-tt.  highway  bridges  at  $500 1,000 

4S  acres  right  of  way  at  $10 4S0 

10  per  cent  for  engineering,  legal  and  inci- 
dental  expenses    1,196 

Total  $13,152 

Cypress  Branch. — Cypress  Branch  heads  in 
the  flat  woods  north  of  Dees  Branch  and  runs 
to  the  southeast  and  enters  Back  Swamp.  The 
plan  adopted  was  to  construct  the  ditch  in 
Cypress  Branch,  as  shown  on  the  maps  di- 
viding the  ditch  into  two  sections.  Section  1 
can  be  excavated  by  the  same  dredge  that 
excavates  the  Back  Swamp  ditch ;  it  was 
planned  with  this  idea  in  view,  and  can  read- 
ily be  constructed  by  a  dredge  working  up- 
stream. Two  highway  bridges  will  be  ncces- 
saiy  on  this  branch,  one  on  each  section. 
Both  ditches  are  to  be  standard  minimum 
ditches.  The  estimated  cost  is  as  follows : 
Section  No.   1: 

21.100  cu.  yds.  excavation  at  S  cts $  1.68S 

One  32-ft.   highway   bridge  at  $500 50(1 

10   per   cent    for   engineering,   legal   and 
incidental  expenses  219 

Total    $  2,407 

Section  2; 

7S.2C0  cu.  yds.  excavation  at  9  cts $  T,03S 

One  32-ft.   highway  bridge  at  $500 500 

43  acres  right  of  way  at  $10 43U 

10   per   cent   for   engineering,   legal   and 

incidental    expenses    797 

Total     $  8,765 

Total    Cypress    Branch $11,172 


and  from  %  to  1%  miles  wide; 

■>J0  acres.    Jacobs  Swamp  has  a 

liles  long  and  from  1  to  4  miles 

i,ins  9,9811  acres.     In  an  addition 

j  large  areas  there  is  a  tract  of 

ong  the  Gunn  and   Cotton   Mi!' 

le  Lumber  River  which  will  b» 

e  drainage  district,   which   thus 

i.f  32.850  acres, 

r  cd  of  the  district  as  a  whole  has 
I  vhile  the  secondary  watersheds 
'  'cs  toward  the  runs.  A  few 
:  >ve  the  general  surface,  one  of 
I  separates  the  Back  Swamp  and 
li'  watersheds.  The  drainage 
a,  and  tortuuus.  with  no  definite 
Cit  in  places.  They  are  not  large 
^  of  channel,  to  carry  ofT  the 
it  r  is  the  Lumber  River  large 
:;-,V  off  the  drainage  without  im- 
laxiraum  rainfall  occurs  from 
tier.  Study  of  the  rainfall  and 
1',  to  the  conclusion  that  drain- 
e'nole  which  provided  for  a  run- 
.  I  24  hours  for  Back  Swamp  and 
■  lurs  for  Jacobs  Swamp, 

I  R,^L  DR,\IX.\GE  PL.AX. 

r:  drainage  plan  provides  for 
th  larger  runs  and  the  channel 
t  Lumber  River.  The  ditches 
d  >  earn,-    1    in.    run-of?    per    24 

fining  .")%  ft.  deen  and  .30  per 
*  running  bank  full,    Thev  are 

I  ft.  wide  minimum  for  dredge 
■*i  side  slopes  of  1  on  \.  Fig- 
■11  mum  ditch   section.    Also   the 

iijled  so  that  the  maximum  ex- 

r  sible  without  rebuilding  the 
«  neral  map.  Fig.  1.  shows  the 
te  lines  and   the   ditches  by   full 

*<!   SWAMP    DR,\IX,ACE, 

^rea  of  Back  Swamp  and  its 
'"Ins  2J,.>50  acres,  all  of  w^hich 


"— '?rti? 


-0^^^' 


Fig.    1 — General    Map    of    Ditch    System    for 

Draining    Bacl<   and    Jacob's   Swamps. 

North   Carolina. 


490,000  cu.  yds.  and  the  estimated  cost  is  as 
folloW'S : 

480.000  cu.  yds.  excavation  at  S  cts $38,400 

1.000  cu.  vds.  excavaticn  at   15  cts 150 

5  steel  highwav  bridges,  3"  fl,  lonsr.  at  $50     2.500 

2  steel  highwav  bridges.  40  ft,  long,  at  $700     1.400 

ISO  acres  right  of  way  at  $10 1.800 

Improving  Lumber  River '. . . .     2.000 

10  per  cent  for  engineering,  legal  and  in- 
cidental expenses 4.625 

Total   $50,875 

Lateral  .4.— This  is  a  short  latera'.  2.000  ft 
long,  that  drains  a  large  and  very  wet  bay  or 
swamp  on  the  north  side  of  Back  Swamp, 
and  it  should  be  dug  by  the  same  dredge  that 
constructs  the  ditch  in  Back  Swamp,  The 
lateral  is  so  short  that  it  can  readily  be  dug 
upstream.  It  is  to  be  a  standard  minimum 
ditch,  having  a  14-ft,  bottom.  Its  construc- 
tion will  retiuire  the  excavation  of  8.300  cu. 
yds.  of  earth,  and  is  estimated  to  cost  as  fol- 
lows : 
8.300  cu,  yds,  excavation  at  S  cts $664 

3  acres  right  of  w-ay  at  $10 30 

10  per  cent  for  engineering,  legal  and   inci- 
dental expenses   69 

Total    $763 

Dees  Branch. — Dees  Branch  is  about  o 
miles  long,  lying  north  of  Back  Swamp,  which 
it  enters,  as  shown  on  the  map.  It  drains  ap- 
p'-oximately  2,2()0  acres.  The  branch  has  no 
channel,  but  is  simply  a  flat  swamp  covered 
with  undergrowth  and  large  trees.  The  pro- 
posed  ditch   is   to   have   a    14-ft.   base  and   an 


Turkey  Branch. — The  proposed  ditch  is  to 
start  in  the  branch  and  .follow  the  course  of 
the  branch  as  shown  on  the  general  map. 
.After  the  survey  was  completed  it  was  de- 
cided that  it  would  be  best  to  locate  a  sub- 
lateral  which  would  drain  the  branch  that 
leaves  Turkey  Branch  about  1%  miles  above 
Back  Swamp.  No  ditch  line  w-as  located  on 
this  branch.  The  approximate  location  that 
the  ditch  should  have  is  shown  on  the  map. 
It  will  be  approximately  6,.50O  ft.  long  and 
w^ill  renuire  the  excavation  of  2.5.000  cu.  yds. 
Both  ditches  are  to  be  standard  minimum 
''in-hes.  The  estimated  cost  follows : 
Main  ditch: 

7,S.00n  cu.   yds.   excavation  at  9  cts $  7,020 

2   highway  bridges  at   $500 l.OOO 

43  acres  right  of  wav  at   $10  per  acre..         tSO' 
.10   per   cent    for   engineering,    legal   and 

incidental     expenses     845- 

Total    $  9,295 

Suhlateral: 

25,000  cu.  yds.  excavation  at  9  cts $  2,250 

12  acres  right  of  way  at  $10 ,. ,         120 

70   per   cent    for   engineering,    legal    aiid 
contingent   e.xpenses   237 

Total    .TiieOT 

Total    for    Turkey    Branch $11,902 

I-ittIc  Back  ^tt-aiH/),— Little  Back  Swamn 
drains  aptiroximatelv  1,740  acres  Iving  south 
of  Back  Swamp,  The  ditch  starts  in  and  fol- 
lows the  course  of  the  swafnp  to  Back  Swamp. 
It  is  to  he  a  standard  minimum  ditch  and  the 
estimated   cost   is   as   follows : 
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44  (Itiii   cu.    vds.    excavation   at   !i   cts ...$4,014 

I'.i  acres  right  of  way  at  $10  per  acre Wo 

111   per  cent   for  engineering,    legal  and   in- 
cidental   expenses    •*-" 

Total     ^■'■«2-» 

J.^COB   SW.\MP   DRAINAGE. 

The  drainage  area  of  Jacob  Swamp  and  trib- 
utaries contains  9.980  acres.  The  plan  adopted 
for  draining  this  part  of  the  district  consists 
of  a  main  ditch  and  three  lateral  ditches,  the 
locations  of  which  are  shown  on  the  gen- 
eral map.  .       T       ,     c- 

The  main  ditch  begins  in  Jacob  bwamp. 
follows  the  course  of  the  swamp,  and 
cuts  across  a  low  flat  ridge  to  the  head 
of  Panther  Branch,  and  thence  down  Panther 
Branch  to  Panther  Lake,  and  through  the 
lake  to  the  river.  This  location  was  chosen 
because  it  discharges  the  water  from  Jacob 
Swamp  into  the  river  approximately  1  mile 
below  where  it  would  if  the  location  fol- 
lowed the  north  branch  of  Jacob  Swamp,  thus 
reducing  the  elevation  to  which  back  water 
from  the  river  will  rise  by  the  amount  of  the 
fall  in  the  river  between  the  two  outlets.  The 
outlet  into  the  river  through  Panther  Branch 
has  the  advantage  of  not  requiring  the  ditch 
to  cross  the  wide  river  swamp  in  order  to 
reach  an  outlet,  as  would  be  necessary  if  the 
ditch  followed  Jacob  Swamp.  The  fall  and 
the  amount  of  excavation  is  the  same  for  both 
locations.  An  additional  reason  for  choosing 
this  location  was  the  fact  that  practically  all 
the  land  owners  in  the  low^er  end  of  the  dis- 
trict were  in  favor  of  this  route  for  the  ditch. 

The  ditch  will  be  a  standard  minimum 
dredge  ditch  throughout,  having  a  fall  of  2.04 
ft.  per  mile  above  station  3X0  and  of  3.69(!  ft. 
per  mile  below  this  point,  and  having  a  ca- 
pacity at  the  lower  end,  when  running  at  a 
deptli  of  0.")  ft.,  of  399  cu.  ft.  per  second.  It 
will  drain  an  area  of  9,980  acres,  which  area, 
on  the  basis  of  %  in.  in  24  hours,  would  have 
a  run-off  of  319  sec.-ft.  Its  average  depth  is 
(5.5    ft. 

The  Lumber  River  should  be  improved  fron' 
tlie  point  where  Panther  Lake  enters  it  to  a 
■point  1  mile  below.  The  improvement  should 
consist  of  removing  all  trees,  snags,  logs,  and 
other  obstructions  from  the  channel  and  banks 
of  the  river  and  cutting  off  the  worst  bends. 
The  cost  of  improving  the  river  should  not 
exceed  $1,500.  The  improved  channel  was  not 
located  at  the  time  the  survey  was  made,  a.-- 
it  was  impossible  to  tell  how  much  work 
would  be  necessary  at  this  point.  The  ap- 
proximate location  of  the  improved  channel 
is  shown  on  the  map.  The  estimated  cost  of 
the  work   follows : 

231,000  cu.  yds.  excavation  at  S  cts $1S,4S0 

1,500  cu.  vds.  embankment  at  I.t  cts 22:. 

4   highway   bridges  at   $500 2, MO 

Improving  Lumber  River ^'5-!, 

S7  acres  right  of  way  at  $10 8 1 0 

10    per    cent    engineering,    legal    and    inci- 
dental expenses  2, SOS 

Total   $25,3S:! 

Littie  Jacob  Sic'am/'.— Little  Jacob  Swamp 
heads  in  the  fields  southwest  of  Back  Swamp 
Church  and  flows  to  the  east,  joining  Jacob 
Swamp.  It  is  very  low  and  swampy  in  the 
upper  ditch,  the  water  apparently  coining  from 
springs  in  the  swamp.  The  ditch  as  located 
follows  the  run  of  the  swamp  and  is  to  lie  a 
standard  minimum  ditch.  Two  highway 
bridges  will  be  required.  The  estimated  cost 
is  as  follows : 

88.500  cu.  vds.  excavation  at  !)  cts $  T.or.r. 

41  acres  right  of  way  at  $10 410 

■2  highway  bridges  at  $500 l.Oii" 

10    per    cent    engineering,    legal    and    inci- 
dental   expenses    U^J*^ 

Total   $10.i"l;; 

South  Fork.  Panther  Branch. — The  south 
fork  of  Panther  Branch  drains  the  land  south 
of  Panther  Branch,  following  the  general 
course  of  the  branch.  The  ditch  is  a  standard 
minimum  ditch.  One  highway  bridge  will  be 
required.     The  estimated  cost  follows : 

30.300  cu.   yds.    excavation  at  9    cts $2,727 

1  highway  bridge 500 

1.!  acres   right   of  way  at  $10 130 

10  per  cent   for  engineering,   legal  and  in- 
cidental expenses  336 

Total    $3,093 


Lateral  A'.— A  short  -lateral  ditch  3,175  ft. 
long  was  located  to  drain  Jacob  Swamp  be- 
low the  point  where  the  main  ditch  leaves  it. 
This  is  to  be  a  standard  minimum  ditch.  The 
ditch  can  best  be  constructed  by  the  same 
dredge  that  constructs  the  main  ditch  in  Ja- 
cob Swamp.  The  construction  of  the  ditch 
will  require  the  excavation  of  9,b00  cu.  yds. 
of  earth  and  is  estimated  to  cost  as  follows: 

9,600  cu.  yds.  excavation  at  8  cts S'^O.S 

."i  acres  right  of  way  at  $10 ■.■■•.■     ^" 

10   pel-  cent   for  engineering,   legal   and    inci- 
dental  expenses    ^ 

Total     $S9» 

Cotton  Mill  Branch.— Cotton  Mill  Branch 
flows  southeast  to  Lumber  River  and  is  about 
11/2  miles  long.  From  station  9 -h  00  to  sta- 
tion 31  +  00  the  located  line  follows  closely 
the  existing  ditch.  Balance  of  the  located  line 
follows  the  general  course  of  the  swamp, 
leaving  it  at  one  point  to  cut  across 
a  low  ridge,  by  doing  which  it  was  pos- 
sible to  shorten  the  located  ditch  line. 
\'he  ditch  has  so  much  fall  that  it 
will  not  be  possible  to  construct  it  with  a 
dredge  working  up  stream.  The  small  amount 
of  excavation  would  make  it  very  expensive 
to  construct  a  dredge  at  the  upper  end  to  ex- 
cavate the  ditch.  For  this  reason  it  was  de- 
cided that  it  would  be  most  economical  to 
make  the  ditch  as  small  as  possible  and  ex- 
cavate it  bv  hand.  .\s  planned,  it  is  to  have 
a  4-ft.  base,  1  to  1  slopes,  and  6-ft.  berms. 
One  highway  bridge  will  be  required.  The  es- 
timated cost  follows : 
I2.S00  cu.   yds.   excavation  at  20  cts $2,500 
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Fig.  2 — Minimum  Drainage  Ditch  Section, 
Back  and  Jacob's  Swamps. 


14  acres  right  of  way  at  $10 140 

1  highway    bridge 200 

10  per  cent  for  engineering,  legal  and  inci- 
dental expenses  290 

Total     $3,190 

Gum  Branch. — Gum  Branch  heads  in  a  cy- 
press brake  about  three-fourths  of  a  mile 
southwest  of  the  National  Cotton  Mill  and 
flows  east  to  the  Lumber  River.  The  ditch 
as  located  will  be  2%  miles  long.  For  the 
same  reasons  as  governed  the  size  of  ditch 
adopted  on  Cotton  Mill  Branch,  a  4-ft.  bottom 
was  adopted  for  Gum  Branch.  Two  highway 
bridges  will  be  required  across  the  ditch.  The 
estimated  cost  is  as  follows : 
27.100  cu.  vds.   excavation  at  20  cts $5,420 

2  highway'  bridges  at  $200 400 

23  acres  right  of  way  at  $10  per  acre 230 

10  per  cent  for  engineering,  legal  and  inci- 
dental expenses 60, 1 

Total    $6,655 

Summary  of  Estimates. — K  summary  of  the 
detailed  estimates  of  ditches  in  Back  Swamp 
and  Jacob  Swamp  drainage  district,  is  as  fol- 
lows : 

Back    swamp    $  ="'5^" 

Lateral    A    '6^ 

Dees  branch    ^'7,  , 

Cypress    branch    11.172 

Turkey   branch    11.902 

Little  Back  swamp   4.624 

Total  Back   swamp $  92,4.SS 

.Jacob  swamp $  25,383 

Little   .Jacob  swamp 10.313 

South  Pork  Panther  branch 3.693 

Lateral    X 899 

Total    .Jacob    swamp $  40,288 

Cotton  Mill  branch $     3,190 

Gum  branch    6,65.i 

Total .$     9.845 

Total    cost    Back    swamp    and     Jacob 

swamp   drainage   district $142,621 

REVIEW    AND    CONCI.U.SI0N. 

The  poor  drainage  conditions  existing  in 
the  territory  covered  by  the  Back  Swamp  and 
Tacob  Swamp  drainage  district  are  due  to  the 
failure  of  the  natural  watercourses  within  the 
district  to  afford  efficient  outlet,  these  water- 


\0 


wd  h'  ■ 
chann, 


courses  being  usually  broad,  fiat 
ered  with  timb.er  and  undergrowt  anTk 
in  general  little  or  no  well-defin 
them. 

The  Lumber  River,  which  is  tf 
for    all    the   drainage    of   the  di 
have    certain    improvements    in 
of  the   mouths   of   Back  Swamp 
Lake.      These    improvements,   as 


main  cnj'lc 
ict,  sh  ■■' 

e  viciir.i 
id  Pa-;' 


ed  in  the  report,  are  in  the  naturbt  slri;- 

ening  and  clearing  the  river  chalel,  and  ir 

estimated  to  cost  about  $.3,500.  I  '        ' 


The    main    feature     of     the 


orovenitiii! 


however,  is  the  construction  of  eijentdittk 
in  the  principal  drainage  channe  witlij,,  ,1,,' 
district      These  ditches  are  desigd  wiih  ti)[\ 
ficient  capacity  to  take  care  of  <  iht  ,,j|., 
that   they   may   reasonably  be  e>'ct,i![Mt„ 
called  upon  to  handle,  and  they  re  ,j  ..f 
cient  depth  to  act  as  outlets  forutiirt 
drainage   in   the   district.     The  dhe- , 
follow,  in  general,  the  natural  'ns' 
swamps,  but  in  one  or  two  case  as 
stance,  in  Cypress  Branch  and  Jot  - 
certain    diversions   have  been  me      1  n 
is  believed  will  prove  advantageo't,, 
struction  of  the  ditches  and  for 
of  the  water. 

The  total  cost  of  the  recommt! 
ments,   which  will  make  availalii 
tion    all    the    land    within    the   d 
acres,   is   estimated  at  $U2,(i21.     1. 
cost  per  acre  of  $4.34. 


Progress     Record    of    Pant;r 
TunneL 

The  Panther  Creek  Drainage  nivi 
Mauch  Chunk,  Pa.,  which  was  st 
19n(j,  was  completed  on  Feb.  5,  I'l 
nel  is  4.1  miles  long  and  in  .sci 
high  and  12  ft.  wide.  The  tiini 
with  a  grade  of  0.25  per  cent.  I 
notes  describing  the  progress  of 
given  in  articles  in  "Mines  and  ^ 
November,   1907,  and  May,  1912 

For  the  first  300  ft.  the  groi 
and  there  was  considerable  dilficu 
and  in  timbering,  but  after  30'i  i 
the  solid  red  shale  was  struck  a 
was  required.  About  5,500  ft- 
was  driven  through  and  about  'l}< 
glomerate  before  the  Buck  Mi  ; 
was  encountered. 

On  January  1,  1911,  it  was  (In 
the  drainage  tunnel  from  both  en 
of   9,700   ft.  to   connect.     This  « 
4(10  davs,  averaging  24%  ft.  per 
1911,  a'  distance  of  459  ft.  was  (In 
shaft  end  and  .^iSS  ft.  on  Coal  P' 
ing  a  total  of  1,047  ft.  per  mom  i 
35   ft.  per  day.     The  greatest  ih  • 
on   one  end   was   in   September, 
were   driven   on  the   Coal   For.  ' 
22.7  ft.  per  day. 


Meterage   in   Topeka,    Kans.-  k 
consumers    in    Topeka,    Kans.,  ^c 
bv  the  water  company  that  all  -'■' 
be   metered   by   May    1.     Water   ■ 
been    shut   off    in   all    services  XiW-'- 
metered     on     that     date.     The    ^If 
panv  states   that     it  costs  $12  P' '' 
change   from    the   flat   rate  to 
rate.     The  cost  of  the  meter  \--> 
cost    of    installation    is   $2.     I"'''' 
deposit   of  $2  is  required  befortn 
will  be  turned  on  again  after  1  ' 
installed.      The    deposit    is   ret"- 
the   subscriber     removes  from  "' 
Mr.   H    P.  Miller,  Commissiontoi 
explains  the  reason  of  the  com 'v 
quiring  a  deposit  as  follows;       ■' 
water    users    do    not   understan  ■> 
charge    is   made.      In    many    e:- 
moves  out  of  a  house  and  wc  K; 
of   the    change.     Another  famiUi ;j^ 
and    uses    the    water.     A.!"""'];;;! 
learn   of  the  change,  and  if  we™ 
the  deposit  of  $2  against  the  tir  '" 
are   many   times  we   would  Mt^ 
collect   our   bill." 
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A  number  of  big  railroad 
construction  jobs  have  beer. 
S     let  in  the  past  few  days,  and 
many    other    big    contracts 
are  in  view.     The  Erie  R. 
R.  has  awarded    its   double 
track   work   on    which   bids 
lay  (i  to  J.  G.  &  H.   Patterson, 
V.  \'a. ;  John  R.  Lee,  Paterson, 
re-Shoemaker,     Arcade     Bldg.. 
a.    Another  big  piece  of  work 
racts  have  I)een  let  recently  is 
L-  construction  of  tlic  Southern 
R.  R.,  the   new   Grand   Tnnik 
icr.  Mass..  to  Providence,  R.  1. 
jir,  S.   La    Salle   St.,   Chicago, 
■  grading  and  masonry   lor  the 
section,  and  the   O'Brien  Con- 
."iTti   Morris    Park    .Ave.,    New 
■ircd  the  Rhode  Island  section, 
"ity  bids  were  opened  last  week 
vay  contract.     Bids  were  taken 
of  construction,  the  low   bids 
vpes  being  as  follows  :     Arthur 
R-   K,   $3,889,775.05:    Type    H. 
ns    Construction    Co..    $4,207,- 
,.  O'Rourke  Engineering   Con- 
,!172,943.!I5.     Including  the  tun- 
n  is  3,17«  ft.  long.     The  Ste- 
:)n  Co.,  noted  above,  is  headed 
ens,  formerly  Chief  Engineer 
Canal  and  later  v-ith  the  Hill 
he  other  railroad  construction 
the  last  few  days  are  the  fol- 
iiii  &  Hickey   Bros.    ConstruC- 
'ec  Bldg..  St.   Louis,   Mo.,   for 
1,  or  the  Wabash  R.  R.  in  Fort 
j  H.  Flick  Construction  Co.,  37 
r>t.,  Chicago,  III.,  for  a  25-mile 
r  Crystal   Falls,   Mich.,   for  the 
>•  kee  &  St.  Paul  Ry. ;   Watson 
C .  for  grading  3-niile  spur  to 
>  the  Tuscaloosa   Mineral    Ry. ; 
I'-.u-ting    Co..    Diamond     Bank 
ii  Pa.,  for  the  construction  of 
•adbed   on    the    Lake    Erie    & 
hrough  the  citv  of   Youngs- 
-  Rice  &  Co.,  Seattle.  Wash., 
11  hridging  for  71  miles  of  new 
C  le  Valley  Ry.  in  British  Co- 
ll' Xawn    Contracting    Co.,    83 
iciry  District,  Boston,  Mass.,  at 
ntructing  Sec.  3  of  the  Bovls- 
i>1i  Boston.  Mass.;  H.  C.  Hen- 
Ig  Seattle,  Wash.,  for  the  con- 
Djiles  of  railway  for  the  Chi- 
kt  &  Puget    Sound    Rv.    from 
hi[o  Bell,  Wash. 
0  irrigation    work    about    the 
'i     the     past   week     appears 
^     the     Northern      Colorado 
Slj't.    The     directors     of     the 
a  meeting    at    Greeley,    Colo., 

■  'iisider     a     proposition     to 

$2,400,000  for  an  irri.ga- 
>trict  adjoins  the  Greeley- 

■  -,  tlie  north,  comprises  50,000 
n  Nunn  and  Carr  and  ex- 
imer  county.   It  is  proposed 

voirs  to  catch  flood  waters 
the  district.  Michigan, 
;r  and  other  small  streams 
5f  the  supplv.  It  is  under- 
ih  iers_  generally  favor  bond- 
id  it  is   expected   work   of 


Levee  contractors  will  watch  ..:::.  ..acrest 
the  action  taken  by  Congress  on  the  hill  intro- 
duced last  week  to  ai)propriate  $30,000,000  for 
maintaining,  raising  and  protecting  the  levees 
of  the  Mississippi  and  its  tributaries.  The 
money  would  he  spent  under  the  direction  of 
the  Secretary  of  War. 

The  budget  reconnnendations  of  the  ofhcials 
of  the  Southern  Pacific  for  the  fiscal  year  be- 
ginning Julv  1  call  for  appropriations  Of  $25.- 
1.000  and  $5,000,000.  The  general  recom- 
mendation for  the  $25,000,000  relates  to  neces- 
sary expenditures  for  maintenance  of  way,  up- 
keep of  stock  and  roadbed,  the  continuance  of 
electrification  work  across  the  bay  from  San 
h'ranrisco,  under  plans  outlined  previously, 
and  the  construction  of  spur  tracks  and  "feed- 
er" tracks.  The  special  recommendation  of 
$5,000,000  is  applied  to  the  necessity  of  rush- 
ing to  completion  the  doulile-tr:icking  work 
between  San  Francisco  and  Ogden.  Much  of 
the  double  track  between  the  two  points  has 
already  been  constructed  and  it  is  believed  that 
the  entire  distance  will  be  double-tracked  bv 
the  end  of  1013. 


This  is  what  happened  to 
a    small     railroad    when    it 

Movine   a        ^^°"'^  '"  '''^  ^^■='>'  •'^  1""°^- 
■p    ■,         J  ress — progress     as     it     was 

Kauroaa.  viewed  by  a  larger  railroad. 

This  large  railroad  desired 
to  build  two  new  tracks  at 
one  of  tlie  terminals  of  the  smaller  road. 
This  could  not  be  done  without  crossing  the 
tracks  of  the  latter  or  moving  them.  Efforts 
to  reach  an  agreement  failed.  So  the  larger 
railroad  took  the  matter  into  its  own  hands. 
While  the  representatives  of  the  other  rail- 
road were  spending  Sunday  at  home,  at 
the  end  of  the  line,  a  gang  of  400  men  were 
put  at  w'ork  and  1,100  ft.  of  the  track  of  the 
smaller  railroad  were  iiiove<l,  and  a  new  sta- 
tion built.  When  the  smaller  road's  repre- 
sentatives returned  on  Monday  morning  they 
got  off  at  a  new  station  some  400  or  500  ft. 
from  the  old  terminus. 


I'ljimmence  in  two  months. 


The     awarding     of     con- 
tracts by  the   Grand   Trunk 
R    R.  Construc-K.  R.  for  its  new  line  from 

tion  in  New     J^''"''''^  ^^=>''-    '°    ^^"'''l 
„       ,       J  dence.  R.  I.    means  a  great 

iLngland.  ^^^.^^  f^^  y^y^,  England.  For 
one  thing,  it  means  that  the 
first  considerable  piece  of  steam  railroad  con- 
struction undertaken  in  that  section  for  the 
past  30  years  will  soon  be  underway.  It  in- 
dicates further  that  the  Grand  Trunk  is  in 
earnest  in  its  plans  and  tliat  the  construction 
by  this  road  of  another  new  railroad  from 
White  River  Junction.  'Vt.,  to  Boston.  Mass., 
is  more  than  a  possibility.  These  are  but  two 
of  the  railroad  construction  prospects  in  the 
new  England  states.  There  is  a  bill  now  he- 
fore  the  state  legislature  of  Massachusetts, 
which,  if  passed,  and  it  undoubtedly  will  be, 
will  mean  the  expe'nditure  of  $5,000,000  or 
$(5,000,000  by  the  New  York.  New  Haven  & 
Hartford  R.  R.  for  the  extension  of  its  trolley 
lines.  Still  another  bill  before  the  legislature 
of  the  state  provides  for  a  lease  of  the  Boston 
&  Maine  R.  R.  to  the  New  York,  New  Haven 
&  Hartford  R.  R.  for  electrification  of  the 
n  4.S 
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railroads  entering  Boston,  for  railroad  tun- 
nels, for  the  expenditure  of  $80,000,000  bv  the 
New  Haven  road  and  $20,000,000  by  the  Bos- 
ton &  .Mbany  within  the  next  five  years  in 
electrifying  the  lines  within  the  metropolitan 
district.  It  is  also  stipulated  that  the  New 
Haven  road  shall  establi.^h  physical  connec- 
tion with  the  Boston  &  Maine  by  means  of  a 
four-track  tunnel  under  Boston.  If  all  the 
prospects  for  railroad  construction  develop 
into  realities.  New  England  will  be  qute  a 
desirable  section  of  the  country  for  contract- 
ors. 


Road 

Notes. 


.Much  interesting  infor- 
mation regarding  the  good 
roads  movement  may  be 
gathered  from  the  items  in 
the  newspapers  of  the 
smaller  cities  and  towns. 
I'Vom  one  of  these  items 
we  learn  that  tlie  merchants  of  a  Colorado 
city  have  decided  not  to  issue  calendars  ad- 
vertisiii.g  their  business,  but  instead  will  invest 
the  $1,200  or  so  saved  in  the  betterment  of  the 
highways  leading  into  the  city,  ^\'e  also  learn 
of  the  sclieme  of  an  auto  club  in  a  city  in 
South  Dakota  for  keeping  the  roads  near  the 
city  in  good  condition.  In  the  club  rooms 
they  have  a  large  sectional  map  of  the  country 
for  20  miles  about  the  city,  and  have  marked 
on  it  the  principal  roads.  Reports  are  invited 
as  to  any  place  on  the  roads  which  is  par- 
ticularly bad,  or  which  needs  some  special  at- 
tention. This  place  is  marked  on  the  map  and 
the  next  time  any  members  of  the  club  have 
occasion  to  go  over  that  road  they  take  up  the 
matter  with  some  of  the  parties  in  the  neigh- 
borhood of  the  bad  place,  the  road  overseer, 
or  county  commissioner,  to  the  end  that  it  may 
be  repaired.  In  some  cases  places  arc  reported 
which  can  he  fixed  in  an  hour's  time  with  a 
shovel.  In  this  case  they  take  the  shovel  along 
and  do  the  work  themselves.  Another  item  of 
interest  concerns  a  100-mile  road  constructed 
through  the  sand  hills  of  New  Mexico.  This 
road  was  constructed  especially  for  motor 
traffic  and  a  fee  of  5  cents  per  mile  is  stated 
to  be  charged  for  the  use  of  it.  The  bridges 
over  the  ravines  on  this  road  consist  of  two 
runways,  with  no  planking  between,  so  that 
the  structure  is  open  the  entire  length  and 
consequently  horse  drawn  vehicles  cannot 
use  it. 


A    new    use    for    traction 
engines  has  been  discovered 
New    Use         i"  northern  Colorado.  They 
for   Traction      ^^'f^    used    for    furnishing 
T,       .  the  motive  power  for  trans- 

iingines.  planting  a  town.  This  town 

in  its  original  location  was 
situated  many  miles  from  a  railroad.  Last 
summer  a  branch  line  was  surveyed  and  a  new 
line  laid  out  some  18  miles  from  the  old  town. 
The  new  town  had  nothing  but  prospects  and 
a  railroad,  while  the  old  town  was  a  hustling 
metropolis  of  200  inliabitants.  As  the  railroad 
wouldn't  come  to  the  town,  the  town  decided 
to  corrie  to  the  railroad.  Accordingly  the 
buildings  were  mounted  on  wagon  trucks,  trac- 
tion engines  were  attached  and  the  whole  out- 
fit w-heeled  over  the  frozen  prairie  for  the  IS 
miles  to  the  new  town. 
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PERSONAL 


Mr.  Jo5.  H.  Stone  has  been  made  City 
.Engineer  of  Franklin,  N.   H. 

Mr.  Kdw.  Henry  Keating  has  been  elect- 
ed .''.n  officer  of  the  institntion  of  civil  en- 
gineers. 

Mr.  J.  A.  Heanian  has  been  appointed 
Division  Engineer  of  the  Grand  Trunk  Pa- 
citic   Ry. 

Mr.  J.  Blair  Gilmer  has  resigned  as  As- 
sistant General  Manager  of  the  Missouri, 
Oklahoma  &  Gulf  R.   R. 

Mr.  F.  M.  Radford  has  been  appointed 
.Assistant  to  the  Commissioner  of  the  Geo- 
detic  Surveys   of   Canada. 

Mr.  Wm.  O.  Peacock,  a  well-known  re- 
tired contractor  of  Camden  County,  N.  J., 
died   May  4  at  the  age  of  76  years. 

Mr.  Edw.  J.  Hogan,  a  member  of  the 
firm  Walsh-Hogan  Construction  Company, 
at  Davenport,  Iowa,  died  April  6  at  the  age 
of  41   years. 

Mr.  H.  C.  Estep  has  been  appointed  En- 
gineer of  Construction  of  the  Massachu- 
setts &  Rhode  Island  lines  of  the  Southern 
New  England  R.  R, 

Mr.  Tenny  S.  Ford  has  been  appointed  Di- 
vision Engineer  to  take  charge  of  sewer  con- 
struction and  design  for  the  Board  of  Local 
Improvements,   Chicago,   111. 

Mr.  Wni.  P.  Brown  has  resigned  as  Con- 
tracting Engineer  of  the  King  Bridge  Co.,  to 
become  associated  with  Wil])ur  J.  Watson  & 
Co.,  Civil  &  Architectural  Engineers,  Citizens 
Building,  Cleveland,  O. 

Mr.  G.  Dwight  Tompkins  has  been  ap- 
pointed Junior  Engineer  of  the  Board  of  Lo- 
cal Improvements.  Mr.  Tompkins  heretofore 
was  a  Junior  Engineer  for  the  Government 
on  irrigation  work  in  Arizona. 

Air.  Geo.  D.  Lenth,  until  recently  Division 
Engineer  in  charge  of  sewer  designs  and  con- 
struction for  the  Board  of  Local  Improve- 
ments, Chicago,  111.,  has  been  appointed  As- 
sistant Chief  Engineer  of  Sewers. 

Mr.  Chas.  Waldrich  has  become  asso- 
ciated with  the  Miller  Engineering  Co., 
Little  Rock,  Ark.  He  was  formerly  con- 
nected with  the  engineering  department  of 
the   Pennsylvania   &  Missouri   Pacific   Ry. 

Mr.  Julius  G.  Gablenian,  until  recently  Di- 
vision Engineer  of  Pavements  for  the  Board 
of  Local  Improvements,  Chicago,  III.,  has  been 
appointed  Assistant  Chief  Engineer  of  Streets 
of  Chicago.  Mr.  Gableman  has  been  suc- 
ceeded by  Mr.  Jno.  Van  Wakeman. 

Mr.  Kenneth  H.  Matheson  has  received 
a  commission  as  mining  engineer  for  the 
New  York  &  Honduras  Rosario  Mining 
Company  and  has  sailed  from  New  York 
to  take  charge  of  his  work  in  Honduras. 
Mr.   Matheson's  home   is  in   Denver. 

Mr.  Frederick  H.  Avery,  who  for  some 
time  past  has  been  Engineer  of  Bridges  for 
the  Chicago  Terminal  Ry.,  has  been  appoint- 
ed to  the  position  of  Engineer  in  charge  of 
bridge  construction  and  repair  for  the  City 
of  Chicago.  Mr.  Avery  headed  the  civil  serv- 
ice list  for  this  position. 

Mr.  L.  K.  Jones,  I.  S.  O.,  Secretary  of 
Railways  and  Canals,  Canada,  was  appoint- 
ed .Assistant  Deputy  Minister  of  the  de- 
partment. His  connection  with  the  Gov- 
ernment Railway  System  began  in  1871 
when  he  was  engaged  in  connection  with 
the   Intercolonial    Railroad. 

Mr.  J.  A.  S.  Redfield,  Division  Engineer 
of  the  Chicago  &  Northwestern  Railway, 
has  been  transferred  from  Sioux  City,  la., 
to  North  Fond  du  Lac,  Wis.  He  succeeds 
Mr.  W.  W.  Gaffin,  formerly  Division  Engi- 
neer at  Fond  du  Lac,  whose  resignation 
was  noted  in  a  former  issue. 

Messrs.  Walt  G.  Kirkpatrick,  Massena 
L.  Culley,  John  E.  McCorklc,  Jr.,  and  John 
B.  Baylis  announce  that  they  have  organ- 
ized to  continue  engineering  practice  in 
the   southern   states,   making   a   specialty   of 


consultation  reports,  appraisals,  plans, 
specifications  and  supervising  the  construc- 
tion for  hydro-electric  power  developments 
and  municipal  improvements.  Their  offices 
are  at  703-4  Farley  Bldg.,  Birmingham,  Ala. 

Mr.  Carl  R.  Gray,  formerly  President  of 
the  Spokane,  Portland  &  Seattle  Ry.,  is  to 
be  made  President  of  the  Great  Northern 
Ry.  succeeding  Louis  W.  Hill.  Mr.  James 
J.  Hill  has  made  the  announcement  of  Mr. 
Gray's  appointment  and  states  that  he  and 
his  son,  Louis  W.  Hill,  will  probably  be 
members  of  the   Executive  Committee. 

Mr.  Frank  W.  Hodgdon  has  been  ap- 
pointed to  the  position  of  Chief  Engineer 
to  the  Directors  of  the  Port  of  Boston.  His 
name  had  been  under  consideration  for 
several  weeks.  Upon  him  will  fall  the  du- 
ties of  carrying  out  the  plans  of  the  di- 
rectors in  regard  to  developing  the  Port  of 
Boston.  He  now  has  three  assistants,  Mr. 
J.  B.  Russell  being  the  Chief  Assistant, 
Mr.  John  R.  Ferguson,  2nd  Assistant,  and 
Chas.  S.  Biar.  3d  Assistant.  A  4th  assist- 
ant will  be  apponited.  Mr.  Hodgdon  was 
born  in  Arlington  in  1856  and  was  grad- 
uated from  the  Massachusetts  Institute  of 
Technology  in  1876.  For  two  years  he  was 
employed  by  the  Massachusetts  Harbor 
Commission  on  the  improvement  of  the 
South  Boston  flats,  and  in  1879  an  engi- 
neer for  the  Land  Commissioners  he  de- 
signed and  superintended  the  construction 
of  the  pile  platforms  at  Piers  1  and  2, 
South  Boston.  From  1879  to  1893  he  was 
Assistant  Engineer  of  the  Harbor  and 
Land  Commission  and  designed  all  the 
work  on  Boston  Harbor  and  the  South 
Boston  flats,  and  from  1893  to  January, 
1912,  he  was  the  commission's  engineer  in 
charge  of  all  engineering  work.  In  1897 
and  1898  he  served  on  special  State  com- 
missions. Since  1908  he  has  been  Con- 
sulting Engineer  for  the  Florida  Coast 
Line  Canal  and  Transportation  Company, 
and  in  1911  was  appointed  the  representa- 
tive of  Panama  on  the  commission  of  en- 
gineers to  determine  the  boundary  between 
that  country  and  Costa  Rica. 


■^0.  X 
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INDUSTRIAL 


William  Haslap,  founder  and  President  of 
the  Sidney  Steel  Scraper  Co.,  of  Sidney,  O., 
died  April  21  last. 

The  Great  Lakes  Dredge  &  Dock  Co.  hiis 
moved  its  offices  from  the  Chamber  of  Com- 
merce Bldg.,  Chicago,  to  the  Monroe  Bldg., 
Chicago. 

On  account  of  the  constantly  increasing  vol- 
ume of  its  business,  the  Weber  Chimney  Co. 
has  found  it  necessary  to  take  larger  quar- 
ters and  has  removed  its  offices  from  'iOf 
South  State  St.,  Chicago.,  to  14.V2-14oC  Mc- 
Cormick  Bldg.,  Chicago. 

The  Lynchburg  Foundry  Co.  has  opened  an 
office  at  401  Market  St...  San  Francisco,  Cal., 
with  Mr.  J.  W.  Blair,  formerly  Treasurer  of 
the  American  Cast  Iron  Pipe  Co.,  Birming- 
ham, Ala.,  in  charge.  Mr.  Blair  will  .  also 
handle  the  product  of  the  American  Company 
on  the  Pacific  Coast. 

The  Murphy  Iron  Works.  Detroit.  Mich., 
has  awarded  the  contract  for  foundations,  in- 
cluding Ravmond  concrete  piling,  of  a  new 
foundry  building  to  be  erected  at  the  foot  of 
Walker  St.,  Detroit,  to  the  Raymond  Con- 
crete Pile  Co...  of  New  York  and  Chicago; 
George  W.  Graves,  Architect. 

A  contract  for  the  new  double  leaf  transfer 
bridge  for  the  Staten  Island  Rapid  Transit 
Co.,  to  be  located  at  St.  George.  Staten  Island. 
New  Y'ork,  was  recently  awarded  to  the  Fort 
Pitt  Bridge  Co.,  of  Pittsburgh,  who  in  turn 
awarded  the  Earle  Gear  &  Machine  Co..  of 
Philadelphia,  the  contract  for  the  designing 
and  production  of  the  operating  machinerv. 
The  latter  company  has  specialized  in  this 
direction  and  has  built  the  machinery  for 
some  of  the  largest  bridges  in  railway  and 
highway    service,    including    rolling    lift    and 


swmging  types.     The  niachiner' 
George's   Bridge  presents  some 
mg    engineering    features,   as   i 
must   be   designed   to   operate  .fcH 
the  same  time  be  sufficiently  hL  • 
excessive  weights,  as  the  Iratficf'ov 
heavy  freight  service.     The  majncr 
produced   at   the   shops   of  the  Lrl, 
Machine   Co.,  in   Philadelphia,  iwh,, 
a  number  of  like  contracts  are   pn. 
The    Hess    Flume   Co.   has    jk  ,, 
its    new    plant    at   2166-70   ISthgt 
Colo.      This     factory    will    enaf  ]],, 
company  to  turn  out  orders  foihe  „■ 
ture    of    the    Hess    smooth    irfrio, 
head  gates,  pressure  pipe,  metallibsi. 
metal  intakes  and  outlets,  dropielj 
ing   water   meters,   etc,   on  ver4n 
The   Hess   Flume  Co.   novv   hasioti, 
and  Western  factories,  the  Eastid 
at    Canton,   O.  " 

.Aside  from  its  financial  featu;.  i 
report   of    the   General   Asphallfo 
the    Barber.    Trinidad    and    Bnn:, 
panics),   issued    May   14th,   conns 
tion   of   interest   especially  to  t  i 
road-building  industry.     The  t' ■ 
business  increased  from  $16,0114  :ji 
")42.2_81.14.     For    the    first 'timen  i 
pany's   history    the   item   "asplir'' 
eludes  crude  and  refined  aspli;;!  ■ 
products  in  all  forms,  exceeds  ' 
count.     Sales  of  asphalt  incre.i 
401  tons  in  IDIO  to  20.").077  toii'^ 
while  the  consumption  of  asph.i 
the  amount  just   stated,  and  ;>i  ; 
enue   increase   of   $2,297,030.  th. 
by  the  company  shows  a  slight  '' 
to    the    fact    that    a    greater    i 
asphalt  construction  is  done  I" 
the   company   using   Trinidad  :i 
asphalts  rather  than  by  the  c(iiii 
full   account   is  given  of   the  il 
Trinidad   oil.    which,   the  repori; 
ready   being  produced   at  the  r 
bbls.  annually,  and  is  being  incn 
who     have     surveyed     these 
estimate   the  oil   available  at  _' 
h'our  hundred  miles  of  road  wo 
Trinidad  liquid  asphalt  last  year 
period  247  miles  of  roadway  w 
with   Bermudez   road  asphalt,  0 
creasing   from    173,760   in   190!i, 
inin,  and  2,600,762  in  1911.    M; 
sale  of  asphaltic  products,  of  wb 
item  is  roofing,  amounted  to  $1.' 
an  increase  o'f  $173,844  over  UM 


CATALOGIF 


Wiener  Industrial  Railways. 

•S    ins..     8     pp.      Ernst     Wieii' 
Church   St..   New  York   Cit> 

This  folder  contains  illu.'ilr  ■ 
dustrial  railways  and  equipni'  > 
descriptions. 

Cameron  Steam  Pumps.— P^ 

12   pp.      Ingcrsoll-Rand   Co.,     ' 
New   York   City. 

Bulletin    7004   is   descriptivi' i 
.Steam  Pumps.     The  catalog  -  >; 
ferent  styles  manufactured  an^:" 
of   sizes,   capacities  and  prices 

Expanded   Metal  Constructi  - 
x9    ins..     12    pp.      Northwestf 
Metal   Co.,  37  Van  Buren  St 

This  is  the  May  number  <• 
issued  bv  this  company  cont:i 
tions  and  articles  descnbin.i; 
where   expanded  metal  lath  li 

Supply  &  Machinery  Deal 
tions. — Paper.  5x8  ins.,  48  i 
Westbrook,  Monticello  Hotel. 

This  contains  the  prograin 
ment  and  subjects  of  discus- 
triple  joint  convention  ol 
Southern  &  American  Suppl^' 
Manufacturers'  Association  n 
14  and  15.  The  book  contain? 
members  of  the  three  associai 
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ILWAYS.     STEAiM     AND     ELECTRIC 


Alabama, 
on    Construction     Co.,     Tusca- 
ns  been    awarded    the    contract 
."i-milc  spur  to  Holt    from   the 
neral  R.  K.    The  work  will  in- 
eavy   under    excavation    and    a 
.uttit  will   be   used, 
llande  Bros..  Birminifham.  .\la., 
1    portion    of    the    work    under 
lor    the    construction    of    the 
branch  from  the  main  line  of 
&   Nashville   R.  R.    near   War- 
{llcnd  and  S.  M.  Smith  &  Co.. 
Dunn  &  Lallande  will  do  most 
themselves.      This    contract,    as 
last  issue,   involves    some   quite 
t  also  includes  about  ToO.OOO  ft. 
I  trestle,     fhe  branch  will  open 
district  in  the  Upper   Warrior 

a  Farm  Land  Ry.  Co..  incor- 
y  1  with  a  capital  stock  of  $2,- 
i.  operate  a  railwav  from  Mann 

.Mobile  &  Bay  Shore  R.  R.  to 
ear  Union  Church  in  the  wcst- 
^e  county.  The  com|)any  will 
use  and  do  a  general  transpor- 
The  incorporators  and  offi- 
n  H.  Veasey  of  Mobile,  presi- 
ine  of  Mobile,  secretary :  .'\llen 
Fort   Wayne,    Ind.,    vice   presi- 

I.  Veasey.  Charles  A.  Wilding. 
V.\vne,  Ind..  directors. 

Arkansas. 

Xrkansa.'^  &  Eastern  R.  R.  Co., 
Foster,  President,  has  under 
ic  construction  of  a  line  north 
>  a  connection  with  the  Iron 
is  said  that  right  of  way  for 
ilready  been  secured  through 
orthern  limits. 

n    Sheridan,    .^rk..    state    that 
started   on   the   right   of   way 
;ed   line   to   be   known    as    the 
line  River  R.   R.,  via   Millers- 
Arizona. 

i4  Colorado   River   R.   R.    Co., 

t  month   with   a   capital   stock 

f  which  $4i\4(10  is  subscribed. 

r  ys  for  a  route  across  the  Co- 

idian  Reservation.     This  com- 

?  ■>  build  a  4")  mile  railroad  bc- 

■  id  Ehrenberg,  on  the  .\rizona 

\ .    The  incorporators  are  Paul 

1  Angeles.  Fen   S.   Hildreth,   O. 

.  Chalmers  and  J.  L.  Gust  of 

California. 

iirveys   are   to    be    started    at 

p posed  electric  railway  to  con- 

ejid  Imperial,  and  it  is  possible 

:t!i   work    may   be    started    this 

e  -St  survey  of  the  line  will  be 

dJ  0  El  Centro  in  the  Imperial 

ht  part  of  this  line  to  be  built 

il'ris  to  El  Centro  and  this,  it 

^:  '(■  in  operation  by  March  of 

re  line,  according  to  pres- 

conipleted    about    .\ugust. 

>;  line  mav  be   extended   into 

"'    C.  B.  Conlin,  Los  Angeles. 

•T. 

iwood  Lumber  Co.  of  Kor- 
'  ■?.  made  for  a  railroad  from 
•Jfil  to  timber  lands  four  or  five 


rank  E.   Herrick,   Eureka,  is 


al 


&  Mount  Tamalpais  Scenic 
odge,  Chief  Engineer,  San 
lanning  to  electrify  its  local 
to  construct  a  GOO'ft.  incline 
Muir  Woods.  .Arrangements 
ive  been  completed  with  the 
H  for  building  the  incline. 


Charles  E.  Clinch  of  (.ra.-^s  \"alley,  Cal.,  is 
reported  to  have  secured  options  on  the  rights 
of  w.-iy  of  the  California  .Midland  and  also 
the  Nevada  county  traction  line.  Outside 
canital  is  thought  to  be  liehind  the  deal  and  it 
is  believed  that  it  is  the  idea  of  those  project- 
ing the  road  to  continue  the  electric  road  from 
Grass  Valley  to  Marysville  over  the  route 
originally  surveyed  for  the  California  Mid- 
land. 

It  is  believed  that  delinitc  steps  will  be 
taken  shortly  toward  the  construction  of  the 
municipal  harbor  railway  connecting  the  in- 
dustrial and  business  centers  of  Los  .\ngeles, 
Calif.  Thomas  E.  Gibbon.  Harbor  Commis- 
sioner and  George  .Alexander,  Mayor,  are  in- 
terested in  the  scheme. 

Miller  &  Lux,  Inc.,  of  San  Francisco,  Calif., 
have  applied  to  the  State  Railroad  Commis- 
sion, Sacramento,  Calif.,  for  permission  to 
build  a  spur  track  from  the  Santa  Fe  in 
Bi'tchertown  over  the  tracks  of  the  United 
Railroads  on  Kentucky  St..  to  the  packing 
house  on  First  and  Railroad  Aves. 

The  Tidewater  Southern  Ry.  Co..  J.  H.  Wal- 
lace. Chief  Engineer.  Monadnock  Bldg.,  San 
I-'rancisco,  Cal.,  is  not  now  pushing  the  matter 
of  extending  its  line  to  Kerman  and  Fresno. 
It  is  intended  to  complete  the  first  section. 
Stockton  to  Turlock.  and  get  it  into  working 
condition,  before  devoting  much  energy  to  its 
extension  south  of  Turlock.  The  company 
'■■'s  laid  'rack  fro'ii  Modesto  to  the  Stanislaus 
River,  where  it  is  now^  putting  in  a  bridge ; 
as  soon  as  this  is  completed  it  is  expected  to 
complete   track-laying  to   Stockton. 

Colorado. 

Propositions  has  been  made  to  the  business 
men  of  .Mamosa.  Colo.,  by  Qiarles  E.  Logan 
for  a  new  railroad  in  the  San  Louis  Valley. 
The  plan  is  to  build  a  line  of  standard  gage 
railroad  from  .\lamosa  to  the  village  of  Cen- 
ter, thence  to  the  county  seat  town  of  Sa- 
guache, thence  eastward  to  the  Denver  & 
Rio  Grande  Ry.  at  the  station  of  MofTat.  a 
length  of  7(5  miles  in  all,  as  the  first  under- 
taking. 

.\t  a  meeting  of  the  San  Juan  Congress  at 
Durango  a  committee  was  appointed  by  Presi- 
dent J.  A.  Clay  to  take  steps  to  perfect  an 
organization  with  a  view  to  building  a  11.3 
mile  line  from  F'arniington  to  Cialluii. 

Georgia. 

Plans  are  under  consideration  for  the  con- 
struction of  a  railroad  from  Milltown  to  .Amer- 
icus,  via  Nashville,  Tifton.  .Ashburn.  Doles  and 
Oaktield.  Irwin  Myers.  President  of  the 
Chamber  of  Commerce  of  Tifton,  Ga..  is  in- 
terested. 

Delegates  from  .Americus.  Oaktield.  Mill- 
town.  .Ashburn  and  Tifton,  Ga.,  recently  held 
a  meeting  and  effected  a  preliminary  organi- 
zation of  the  proposed  .Atlantic  &  North- 
western Railroad,  which  will  build  a  line  in 
Georgia  through  Nashville.  Tifton,  .Ashhurg. 
Doles  and  Oakfield  to  .Americus.  .Among 
those  interested  in  the  proposition  are  T.  S. 
Shinglcr  and  T.  L.  Evans,  of  .Ashburn;  M.  M. 
Conner,  of  Milltown:  F.  C.  Hall,  of  Oakfield; 
W.  M.  Cook,  of  -Americus.  and  H.  H.  Tift 
and  I.  W.  Myers,  of  Tifton.  A  charter  will 
be  applied  for  shortly 

Idaho. 

The  Albion-Marshheld  R.  R.  C..  Ltd..  is 
now-  making  surveys  for  its  projected  10  mile 
line,  live  miles  of  which  will  be  in  a  moun- 
tain canyon  and  five  in  a  level  valley.  The 
grading  work  will  be  done  by  the  local  share- 
holders. T.  E.  Harper,  .Albion.  Idaho,  is 
President  and  W.  C.  Calvert.  .Albion,  is  Chief 
Engineer. 

The  Oregon  Short  Line  has  completed  pre- 
liminary surveys  for  a  loop,  be.ginning  at 
Menan  and  extending  up  the  west  side  of  the 


valley  to   St.  .Anthony,   skirting  the   foot  hills 
and  then  running  down  to  Blackfoot. 
Illinois. 

The  Eastern  Illinois  &  Peoria  R.  R.  Co., 
with  principal  office  at  Chicago,  has  been  in- 
corporated and  proposes  to  construct  and  op- 
erate a  railroad  from  St.  Elmo,  111.,  to  Peoria, 
111.,  through  the  counties  of  I'-ayctte,  Shelby, 
Montgomery,  Christian,  Macaupin,  Sangamon, 
.Menard,  Macon,  Tazewell  and  Peoria.  Incor- 
porators and  first  board  of  directors ;  Frank 
R.  .Austin,  Evansville,  Ind.;  Robert  .A.  Dennis. 
Keimeth  L.  Richmond.  Frank  G.  Nicholson 
and  F'rcd  W.  Krobn  of  Chicago,  III. 

The  Illinois  Central  l-'lcctric  Ry.  Co.,  Can- 
ton, 111.,  has  secured  all  but  one  option  for 
the  right  of  way  for  an  extension  from  St. 
David  to  l.ewistown,  and  it  is  believed  that 
grading  work  will  be  started  in  the  near  fu- 
ture. 

E.  E.  Headley  &  Son,  Centralia,  HI.,  have 
just  completed  their  work  on  the  yards  at  Cen- 
tralia, 111.,  and  are  in  the  market  for  more 
work. 

The  La  Salle  County  l-:iectric  R.  R.  Co.  has 
clearing  work  underway  for  that  portion  of 
its  line  from  Ottawa  to  Prairie  Center,  and 
grading  work  on  this  portion  will  be  started 
shortly.  From  Prairie  Center  the  line  will 
run  to  Triumph  and  Mcndota.  The  company 
has  offices  in  the  Fort  Dearborn  Bldg.,  Chi- 
cago.    G.  II.  Dodge  is  President. 

.Articles  of  incorjioration  have  been  issued 
to  the  .Aurora,  Mendota  &  Western  Ry.  Co., 
which  proposes  the  construction  of  a  line  from 
Yorkville,  Kendall  county,  to  Mendota,  La 
Salle  county.  The  pricinal  office  of  the  com- 
pany will  be  at  Piano,  111.  The  capital  stock 
of  the  road  is  $2,.50li  and  the  incorporators  are : 
George  H.  Simpson.  Whcaton ;  Fred  W.  Simp- 
son and  C.  S.  Williams,  of  Yorkville;  G  S. 
Stewart  and  C.  .A.  Darnell,  of  Piano. 

The  Elgin,  Joliet  &  Eastern  Ry..  .Arthur 
Montzheimer,  Chief  Engineer,  Joliet.  111.,  has 
made  plans  for  building  a  connecting  track  to 
the  plant  of  the  Baldwin  Locomotive  Works 
at  East  Chicago,  and  expects  to  start  with  the 
work  in  a  short  time. 

In  regard  to  the  construction  of  the  pro- 
posed railroad  from  Fort  Madison  to  Hamil- 
ton, it  is  stated  that  Nauvoo.  111.,  has  raised 
$32,000  of  the  necessarv  $100,000  to  have  work 
started.  .About  $2.5.000  has  been  raised  at 
Fort  Madison.  M.  Payne,  Fort  Madison.  Ta.. 
is  interested  in  the  project. 

Indiana. 

Grading  work  is  reported  to  have  been 
started  for  the  Fort  Wayne-Mavville  division 
of  the  Toledo,  Fort  Wayne  &  Bryan  Electric 
Ry.,  of  which  R.  T.  Bastress,  Harlan.  Ind..  is 
General  Manager. 

Surveys  are  reported  to  have  been  made  for 
the  proposed  Vincennes  and  Jasper  traction 
line,  and  it  is  said  that  as  soon  as  a  few  re- 
maining right  of  way  properties  are  secured 
construction  work  will  be  started.  George  B. 
Hazclton.  Vincennes,  Tnd..  is  President. 

'fhe  Pcnn.sylvania  Railroad  Co.,  will  start 
work  shortly  on  the  construction  of  a  new 
roundhouse  at  Indianapolis.  Ind.,  estimated 
to  cost  about  $212,920. 

Kansas. 

The  Salina  &  Tipton  Ry.  Co..  which  ex- 
pected to  let  contracts  about  May  1  for  the 
construction  of  the  proposed  line  from  Salina 
to  Lincoln  via  Tii)ton,  has  been  delayed  in  its 
plans.  H.  W.  Neiswanger,  Osborne,  Kan.,  is 
interested. 

The  Hutchinson  &  Western  Interurban  Ry. 
Co.  has  completed  surveys  from  Hutchinson 
into  Hudson,  and  its  engineers  are  now  work- 
ing on  surveys  to  Earned  and  Great  Bend. 
F.  P.  Roehr,  Hutchinson,  is  General  Manager 

It  has  been  announced  by  W.  F.  Brown. 
President  of  the  Wichita  &  Denver  .Air  Line 


•J«  indicates  work  now  open  for  bids.     ?  indicates  a  contract  let  recently. 
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R  R..  Xatroii.  Kan.,  that  a  portion  of  the 
proposed  Hue  will  probably  be  ready  for  opera- 
tion by  the  end  of  the  year. 

The  ^Missouri  Pacific,  it  is  reported,  has  de- 
cided to  construct  the  proposed  extension  from 
.McPherson.  Kan.,  to  Marquette.  J.  R.  Ste- 
phens. St.  Louis.  Mo.,  is  Assistant  Chief  En- 
gineer. 

Kentucky. 

Advices  from  Barbourville,  Ky.,  state  that 
English  capitalists  are  financing  the  construc- 
tion of  the  proposed  railroad  from  that  city  to 
Manchester,  a  distance  of  26  miles.  The  new 
Hne  will  pass  through  the  coal  fields  of  north- 
ern Knox  and  Clay  counties. 

Louisiana. 

An  ordinance  authorizing  the  issuance  of 
$2,1100.000  of  bonds  for  the  improvement  and 
extension  of  the  Public  Belt  Railway  system 
of  New  Orleans,  but  limiting  the  first  sale  of 
$300,000  thereof,  has  been  introduced  in  the 
Council  of  New  Orleans.  The  ordinance  passed 
on  its  first  reading  and  was  referred  to  the 
finance  committee.  W.  J.  Hardee.  City  Hall. 
New  Orleans,  is  Chief  Engineer. 

The  Mississippi  Valley  Railroad  is  to  decide 
shortly  on  the  proposition  regarding  the  con- 
struction of  a  belt  line  at  Baton  Rouge.  La. 
The  company,  it  is  believed,  will  accept  the 
proposition,  w'hich  is  to  give  the  road  addi- 
tional rights  on  the  river  front,  in  exchange 
for  the  Baton  Rouge  and  Hammond  lot  in 
Florida  street,  and  conditional  upon  the  Mis- 
sissippi Valley  road  properly  handling  the 
cars  of  the  Frisco  and  Louisiana  Railway  and 
Navigntion   roads   from  the  interchange. 

Massachusetts. 

®The  Boston  Transit  Coniniission  of  Bos- 
ton, Mass..  has  awarded  the  contract  for  con- 
structing section  3  of  the  Boylston  St.  subway 
to  the  Hugh  Nawn  Contracting  Co.,  83  Savin 
St..  Roxbii^ry  District,  Boston,  Mass.,  at  $4Ky 
135.  Bids  on  this  work  were  opened  May  7 
It  calls  for  the  construction  of  about  1.900  ft. 
of  subway. 

^Contracts  for  the  construction  of  the 
Southern  New  England  Ry..  the  new  line 
of  the  Grand  Trunk  Ry.  from  Palmer,  Mass.. 
to  Providence,  R.  I.,  have  been  awarded  as 
follows:  O'Brien  Construction  Co..  ."iTO  Morris 
Park  Ave..  New  York  City,  for  the  grading 
and  masonry  on  the  Rhode  Island  section.  27 
miles;  John  Marsch,  10.5  S.  La  Salle  St..  Chi- 
cago, III.,  for  similar  work  on  the  Massachu- 
setts section,  49  miles.  The  contract  for  the 
steel  bridge  superstructure  has  been  let  to  the 
American  Bridge  Co..  of  New  York  City, 
and  the  contract  for  the  erection  of  the  steel 
bridge  has  been  let  to  the  Stroebel  Steel  Con- 
struction  Co..   Chicago,   111. 

The  Committee  on  Railroads  of  the  State 
Legislature  has  voted  to  report  a  bill  for  a 
lease  of  the  Boston  &  Maine  R.  R.  to  the  New 
York,  New  Haven  &  Hartford  R.  R.  for  elec- 
trification of  the  railroads  entering  Boston,  for 
railroad  tunnels,  for  the  expenditure  of  $80.- 
000,000  bv  the  New  Haven  road  and  $20,000.- 
000  by  the  Boston  &  Albany  within  the  next 
five  years  in  electrifying  the  lines  within  the 
metropolitan  district.  It  was  also  stipulated 
that  the  New  Haven  road  shall  establish  phy- 
sical connection  with  the  Boston  &  Maine  by 
means  of  a  four-track  tunnel  under  Boston. 

The  Boston  Transit  Commission,  E.  .S.  Da- 
vis. Chief  Engineer,  Boston,  Mass.,  is  now 
working  on  the  contract  specifications  for  the 
work  on  the  excavation  of  Winter  St.,  the 
first  section  of  the  Dorchester  tunnel  to  be 
undertaken.  Structural  steel  for  this  section 
has  already  been  bought.  The  tunnel  will  con- 
nect with  the  Cambridge  subway  at  Park  St.. 
th.is  station  servina  for  both.  Other  stations 
■  will  be  on  the  northeasternly  corner  of  Wash- 
ington and  Summer  Sts.  and  nearly  opposite 
South  Station  on  Summer  St.  To  that  point 
the  plans  are  fairly  complete  and  the  commis- 
sion engineers  are  now  working  on  plans  for 
the  other  end,  by  Dorchester  Av.  to  Andrews 
Sq.,  with  a  station  at  Broadway. 


Michigan. 

®'l  he  J.  H.  Flick  Construction  Co.,  37  W. 
Van  Buren  St.,  Chicago,  111.,  has  been  awarded 
the  contract  for  constructing  a  25-mile  exten- 
sion friim  Crystal  Falls,  Mich.,  for  the  Chi- 
cago.   Milwaukee  &   St.    Paul   Ry. 

A  reconnaissance  survey  of  the  eastern  and 
western  routes  of  the  proposed  Muskegan  & 
Manistee  Interurban  Ry.  have  been  made. 
Stacy  C.  Thompson,  Manistee.  Mich.,  is  in- 
terested. 

Minnesota. 

It  is  said  that  among  the  improvements  con- 
templated by  the  Great  Northern  is  the  re- 
laying of  the  track  between  Evansville,  Minn.. 
and  Barnesville,  with  90 -lb.  steel.  The  road- 
bed will  be  regraded,  the  cuts  widened  and 
the  tics  placed  closer  together.  A.  H.  Hoge- 
land,  St.  Paul,  Minn.,  is  Chief  Engineer  of  the 
railroad. 

The  Lake  Superior  &  South  Dakota  R.  R. 
Co.,  which,  as  mentioned  in  our  lasf  issue, 
was  incorporated  to  build  a  line  from  Duluth 
to  western  boundary  of  Big  Stone  county,  has 
elected  the  following  officers :  President,  Jay 
M.  Smith,  Duluth ;  vice-president.  W.  R.  Gillis. 
Superior ;  treasurer.  William  Gotty.  Duluth ; 
and  secretary,  Frank  Crassweller.  Duluth.  The 
board  of  directors  is  made  up  of  the  officials, 
the  only  other  member  being  Elmer  Blu.  The 
new  company  is  capitalized  for  $100,000,  there 
beintr  1,000  shares  of  stock  at  a  par  value  of 
$100.  The  limit  of  indebtedness  is  placed  at 
$7,000,000.  The  life  of  the  corporation  is  fixed 
at  999  years. 

Duluth  and  Vicinity. 

BV    PETER    E.    MEAGHER. 

®J.  B.  Mishler,  Railroad  Contractor,  of  Du- 
luth, was  awarded  a  small  concrete  and  earth 
contract  by  the  Duluth  &  Iron  Range  R.  R. 
Work   to   be   started   immediately. 

®John  Lofberg.  Grand  Rapids,  Minn.,  was 
awarded  a  contract  by  the  village  of  Ke- 
watin.  Minn.,  to  build  a  concrete  reservoir. 
.-\l)out  a  $3,500  job.  To  be  started  immedi- 
ately. 

®Lou  Barber,  of  the  J.  H.  Flick  Construc- 
tion Co.,  Chicago,  111.,  spent  a  couple  of  days 
with  us  here  this  week.  They  were  awarded 
a  contract  for  constructing  25  miles  of  rail- 
road for  the  Chicago,  Minneapolis  &  St. 
Paul  Railway  in  the  vicinity  of  Crystal 
Falls.  Mich.  Mr.  Barber  was .  up  here 
to  sublet  the  work.  In  looking  over  his 
profiles  we  noticed  some  excellent  steam 
shovel  work  and  quite  a  bit  of  good-looking 
small  car  work.  Anyone  interested  in  this  work, 
by  addressing  the  J.  H.  Flick  Construction 
Co.,  Chicago,  111.,  will  get   full  information. 

John  Davis,  one  of  the  old-time  contractors, 
was  a  caller  at  this  office  this  w-eek.  He  is 
not  doing  anything  at  the  present  time,  but 
is  in  the  market  for  some  team  work. 

G.  F.  King,  General  Contractor,  came  in 
to  see  us  a  few  days  ago.  They  have  sev- 
eral jobs  under  construction  at  the  present 
time,  one  of  them  being  the  laying  of  the  in- 
take  pipe,   at    Marquette,    Mich. 

William,  Ord,  representing  the  Marsh 
Capron  Machinery  Co.,  manufacturers  of  con- 
crete mixers,  spent  a  couple  of  days  with  us 
here  in  Duluth.  He  was  on  his  way  to  the 
Pacific  Coast.  He  stated  that  business  was 
fine. 

A.  J.  Perrin  returned  from  looking  over 
some  Milwaukee  work  in  Michigan.  He  did 
not  take  any  of  it.  They  are  still  looking 
around   for  work. 

James  Harding,  representing  Brodrick  & 
Bascom,  wire  rope  manufacturers,  spent  a  few 
days  in  the  city  recently.  Business  is  picking 
up. 

The  Walsh  Construction  Co..  who  have  the 
contract  for  the  tracklaying  and  ballasting  on 
the  Canadian  Northern  R.  R..  have  resumed 
operations.  They  started  one  steam  shovel 
this  week.  They  will  rush  the  completion  of 
this  work  as  fast  as  they  possibly  can. 

.•\ndrew  Porter,  of  the  railway  contracting 
firm  of  Porter  Brothers.  Portland.  Ore.,  spent 
a  few  davs  in  the  citv  here  recently.  He  stated 


his  firm  had  considerable  work  o*t 
ent   time,  and   were   figuring  on 
'"'        expect  to  be  very  b 


then, 
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more.  The, 
ing  season 

H.  J.  Cooper,  contractor,  has 
and   concrete   work  on   the  Ran' 

E.  W.  Coons,  walking  boss  f' 
&  Stratton  Co..  stripping  contr; 
Iron  Range,  came  in  to  see  us  tl 
firm  is  not  doing  very  much  a 
time. 

E.  A.  Dahl,  a  Duluth  contractonasawi 
ed  some  sewer  work  by  the  city  cPuJ 
week,  and  has  already  started'  o%  , ' 

Contractors    and    paving    mer^re  h? 
quite   a   bit   of    fun   in    Duluth      ■ 
weeks.     The  city  is  going  to  pa"oiie,,f 
streets    here,    and    the    contract  intm\< 
about  $70,000.     There  is  in  the  Sgl,i„i 
of   15   contractors  bidding  on  tli;*oi|(i 
there    are    about    30    different   ri-e5f„ui 
of  paving  concerns  in  the  city.    '„ 
a    fight   on,   and   at   the   time  of.ri 
letter  it  has  not  been  decided  as. 
do  the  work  or  what  paving  wil , 

McCullough,  Cheney  &  Evan^v,! 
combination  of  McCullough  am  1, 
Richard  Evans,  contractors,  havtf^ 
contract  from  Morris  &  Shep 
work  on  the  Milwaukee  in  S< : 
They  have  alreadj'  started  on  t 

The  writer  just  returned  fn 
St.  Paul  and  Minneapolis  and  f  »: 
booming.  All  of  the  contractors  , 
I  did  not  meet  one  that  did  n< 
work  under  course  of  construcli 
a  few  of  them  had  about  all  t 
this  coming  season. 

The  labor  situation  at  Dulutl 
is  tightening  up  rapidly,  and  wh. 
stating  about  the  labor  situation  • 
three  months  have  come  to  a  show 
are  conservatively  two  to  three  i. 
laboring  man  in  the  vicinity, 
going  up  and.  in  my  opinion, 
higher.  Duluth  and  vicinity  a 
servatively  about  5.000  more  la 
present  time.  Every  branch  n 
this  section  is  in  need  of  additi 
with  the  large  amount  of  pro 
to  be  done  this  year,  unless  a  gri 
come  in  here,  the  contractors  :i 
of  labor  will  be  seriouslv  hand) 
E.  Meagher,  409  West  Michigai 
Minn.,  is  in  need  at  the  presc 
large  number  of  Austrians,  Bill 
garians,  Italians,  and  other  for 
We  have  work  that  w-e  will  gi\ 
years'  contract  on.  -\ny  leadt- 
wishing  to  come  up  this  way,  get  Li; 
us  at  once. 

Mississippi. 
Promoters  of  the  Meridian  &  '.'■■ 
road    are   engaged    in    securing 
wav   from   Meridian,  Miss.,  to  1 
New   Orleans,   Mobile   &  Chica? ! 
several    condemnation    proceedin 
file<l.     It  is  expected  that  work  u 
1    and   that   the   road   will   be  ir  - 
November  1.     The  line  will  be    ' 
anil  is  a  Frisco  project. 

Missouri. 

It  is  believed  that  the  Missoiri 
Mountain   Board  of  Directors 
visions   for   the   construction  of  le  P| 
line    from    Springfield    to    Bagr 
definite  in  regard  to  the  matter  is  l« 
tained  as  yet.     B.  F.  Bush.  St,    i"^ 
President  of  the  company. 

St.  Louis  Items 

IIY    .\.    B.    KOEN'IG. 

®Hannon     &    Hickey     Bros^  ■" 
Company,   Navaree   Building,  St  .' 
awarded   the  contract   for  the  n » 
by  the  Wabash  R.  R.  at  Ft.  \Va\ 
have  just  finished  their  work  o  il 
Citv    Southern    and    are    movin  O"' 
shoVel    that    they   had    on   this    JrK 
Wavne  to  begin  work  immediat  ■ 

©Harrington    Brothers    secure  *" 
of  double  track  work  on  the  IllOii 


t 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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l-n  Centralia   and    Shattuck.    111., 
ve  sublet  to  Harris  Bros.  Harris 
J.  started  work  on  this  piece  and 
liinished  shortly. 
!v  secured  a  nice  sewer  contract 

'  o. 

,ne  largest  excavating  contracts 
,.  }i|jddle  West  has  been  awarded 
:.tt  &  NVTiite  of  Memphis.  Tenn.. 
IS  Mo.  The  contract  calls  lor 
li  l3.0(K'.'»"i  cu.  yds.  of  dirt  over 
,1  vein,  which  will  be  mined.  In 
contract  Smith.  Scott  &  White 
rangements  to  place  on  the  job 
shovels,  said  to  be  among  the 
icd  in  that  section.  The  shovels 
beam  and  their  dippers  remove 
ievery  drop.  It  will  take  several 
ilete  the  contract, 
lelin  has  taken  3%  miles  of  the 
le  track  work  north  of  Carpen- 
:  Costello  Bros. 

.thers.  -Mtoji.  111.,  have  44,t-»00 
.vork  near  Edwardsville.  111.,  to 
work  is  snitable   for   teams   or 

;e  of  the    Standard    Fence    Co. 
e  of  days  in  town  on   business. 
writes   us    from    West    Frank- 
he  is  in  the  market   for  some 
ork. 

■s..  Claypool  Bldg.,  Indianapolis, 
ieveralsmall  team  outfits  on  the 

liih  has  finished  his  drag  line 
;  Frankfort.  111.,  and  is  on  the 
lie  more  of  this  kind  of  work, 
nerney  passed  through  St.  Louis 
on  his  way  to  Des  Moines.  la., 
father-in-law.  Johnny  has  had 
k  lately.  In  addition  to  losing 
law  he  lost  14  head  of  mules 
wned  when  the  high  water  got 
:  on  the  Memphis-Mariana  cut- 
n  Mountain  R.  R.  near  Demo- 
d  he  surely  has  the  sympathies 
factors  and  business  men  in  this 
luntry. 

».  are  moving  a  steam  shovel 
•w  Wabash  contract  near  Poag, 

cManus  &  Joyce  are  making  the 
ling  big  estimates  on  their  grad- 
I  ear  University  City  west  of  St. 

Meara.  member   of   the   Execu- 
I?  of  the  Upper  Mississippi  River 
.\ssociation.  has  called  a  meet- 
ants  and  citizens  of   St.   Louis 
I  ested  in  river  imorovement  for 
■ar  Thomas  Wilkinson   of  Bur- 
he  president,    make    an    address 
'f  the  association.     The  meeting 
rior  B.  Planters'    Hotel,    at    4 
-  Martin  of  St.  Louis,  one  of 
,  lents.  will  also  speak.     The  ob- 
i.ociation  is  to  get  a  6-foot  chan- 
'  Louis  to   Minneapolis,   a   work 
!  hing  completion. 
I.   Putnam    has   been    appointed 
I  neer.   Chicago   &    Xorthwestern 
les  at  Boone.   la.     Mr.    Putnam 
'located  at  Tunnel  City.  Wis.,  in 
iistniction   on    the    line   recently 

Nebraska. 

•ka  Xorthwestern  Ry.  Co.  of 
irouah  its  vice  president.  C.  A. 
plied  to  the  State  Railway  Com- 
jave  to  issue  $-500,000  of  securi- 
j  of  capital  stock  and  the  bal- 
•  for  paying  for  the  construction 
{  of  the  hne.  The  company  pro- 
'  .1  railroad  from  Bassett  in  Rock 
>  ng\iew  in  Keya  Paha  count\-.  a 
miles. 

New  Jersey. 

R.  R.  Co..  G.  F.  Joly,  Jr..  Gen- 
.  .■Atlantic  Cit>,  X.  J.,  has  peti- 
i'  Council  for  consent  to  lay  new 
^  will  connect  with  the  city  trol- 
I  uth  Carolina  and  Adriatic  -\ves. 


The  company  proposed  to  extend  its  present 
one-track  system,  whic!;  leads  t.T  Venice  Park. 

New  York. 

®The  Oswego  Terminal  Association,  com- 
posed of  citizens  of  Oswego,  has  awanled  the 
contract  for  constructini;  the  trolley  terminal 
for  the  Syracuse.  Lake  Thore  &  Xorthern  R. 
R.  Co.  in  that  place  to  Peter  Roby  of  Oswego. 

The  Xew  York  Pulilic  Service  Commission 
has  given  the  Xew  York.  Xew  Haven  &  Hart- 
fort  R.  R.  Co.  permission  to  acquire  all  the 
stock  of  the  Westchester  St.  Ry.  Co.  and  to 
acquire  the  ownership  of  the  line  formerly 
known  as  the  Tarrytown,  White  Plains  &  Ma- 
inaroneck  St.  Ry. 

The  Manhattan  &  Jamaica  Ry.  Co..  of  Man- 
hattan. Xew  York  City,  has  been  incorporated 
to  build  a  surface  railroad.  The  capital  has 
been  placed  at  SHihi.imIO.  The  incorporators 
are  J.  S.  Stetson.  Brooklyn.  Xew  York;  W.  U. 
Sloane.  Xew  York  City.  G.  J.  Brigham. 
Brooklyn. 

In  a  hearing  before  the  State  Public  Service 
Commission  it  was  brought  out  that  the  Dela- 
ware. Lackawanna  &  Western  R.  R.,  G.  J.  Ray. 
Chief  Engineer,  Hoboken.  X.  J.,  was  contem- 
plating the  following  improvements  at  Syra- 
cuse and  vicinity :  Elimination  of  1"2  grade 
crossings  in  Syracuse  to  cost  from  Sl.OOO.OW 
to  $2,000.000 ;  new  passenger  and  freight  fa- 
cilities in  Syracuse.  $2o0.000;  new  freiglit  yard 
at  Rock  Cut.  between  Svracuse  and  Jamesville, 
SoiiO.OOO;  double  tracking,  19  miles,  $000,000; 
rock  ballasting,  $:378,iiO0. 

Bids  as  follows  were  received  May  7  by  the 
Public  Service  Commission  First  District. 
Xew  York  City,  for  the  construction  of  Sec- 
tion 14  of  the  Lexington  Ave.  subway  in  Xew 
York  City:  (T)  being  bid  on  Type  H.  (2") 
bid  on  Type  K,  and  (3)  bid  on  Type  L: 
Arthur  McMuUen.  Xew  York  City  (2). 
S;}.88i).TT.") ;  O'Rourke  Engineering  Construc- 
tion Co..  Xew  York  City  (3).  S:i,972,944; 
John  F.  Stevens  Construction  Co..  X'ew 
York  Citv  (1),  $4,207,108.  (2)  S3.93ti..V>8.  (^) 
S4.02o.120;  Fred  L.  Cranford.  Brooklvn  (2). 
$4,177,440.  (S^.  S4.182.142:  Pitsburg  Con- 
tracting Co..  Xew  York  (2),  S4,306.12G;  J.  F. 
Cogan  Co..  Xew  York  Citv  (1).  $4,922,080. 
{■2).  S4.483.62i).  (3)  $4.61.3.3.32:  Empire  Eii^- 
gineering  Corp..  Xew  York  (2).  $4,492,127, 
(3)  SI,-510,:3;i5;  T.  A.  Gillespie  Co..  Xew  York 
(2).  S4.-5.53.6fi6;  Degnon  Contracting  Co..  Xew 
York  (1).  S4,8:38,8'l7.  (2)  S4..590.tv30.  (3) 
$4.7-53.004.  Type  "K"  consists  of  four  steel  tubes 
laid  in  concrete  under  the  river:  Type  "H" 
consists  of  four  cast  iron  tubes  laid  in  con- 
crete two  and  two  together:  Type  "L"  is  four 
cast  iron  tubes  laid  all  four  together  in  con- 
crete. 

The  Public  Commission  of  the  Third  Dis- 
trict has  given  its  permission  and  approval 
under  the  Public  Service  Commissions  Law 
for  the  exercise  of  a  franchise  for  and  the 
extension  of  the  Cnion  Railway  Co.'s  Xew 
York  lines  over  Boscobel  Ave.,  in  the  Bronx, 
to  -\queduct  Ave.  and  across  the  Washington 
Bridge  over  the  Harlem  River  to  181st  St. 
arKi  Broadway,  in  the  Borough  of  Manhattan. 
In  connection  with  the  167th  Street  cross- 
town  line,  this  new  extension  will  give  the 
L'nion  Railway  Company  a  continuous  line 
across  the  Bronx  from  Long  Island  Sound 
on  the  east  to  Broadway,  Manhattan,  on  the 
west. 

The  Public  Service  Commission  of  the  First 
District.  Xew  York  City,  has  adopted  a  reso- 
lution suspending  indefinitely  certain  pending 
proceedings  for  the  elimination  of  grade  cross- 
ings. The  last  legislature  appropriated 
$.^50,000  as  the  state's  quota  for  grade  cross- 
ing elimination  in  Xew  York  City.  This  ap- 
propriation, however,  was  veloed  by  the  gov- 
ernor on  the  ground  that  there  was  already 
an  unexpended  balance  from  previous  appro- 
priations in  the  treasury.  While  unexpended 
this  balance  had  already  been  allotted  by  the 
Commission  to  grade  crossing  work  now  in 
progress,  but  as  the  law  provides  that  the 
state  money  shall  not  be  paid  until  the  work 
is  completed,  it  necessarily  remains  in  the 
treasurv.     The  Commission  had  counted  upon 


an  additional  appropriation  for  this  year,  and 
had  initiated  proceedings  for  elimination  work 
to  cost  about  $l,4iHi.0iMi.  .As  the  state  pays 
onlv  one-quarter  of  the  cost,  an  appropriation 
of  $:i.50,lVhi  this  year  would  have  enabled  the 
Commission  to  close  these  proceedings  and 
order  the  work  done.  Lacking  the  appropria- 
tion, the  Commission  was  compelled  to  sus- 
pend action.  The  crossings  affected  by  these 
suspended  proceedings  were  mainly  in  the 
Borouah  of  Queens  on  the  White  Stone 
branch,  the  Montauk  division,  the  main  line 
and  the  Ozone  Park  and  Far  Rockaway 
branches  of  the  Long  Island  R.  R.  There  was 
also  one  group  of  crossings  on  the  line  of  the 
Statcn  Island  Ry.  These  will  now  have  to 
await  an  appropriation  by  the  next  legislature. 

North  Carolina. 
®Tucker  &  Laxton  have  t>een  awarded  a 
contract  by  Paul  Chatham  of  Charlotte  for  the 
construction  of  a  2%  mile  trolley  line  through 
his  property  east  of  the  cit>-.  Materials  have 
been  ordered  for  the  road. 

North  Dakota. 

The  Xorthern  Pacific  Ry.  has  taken  bids 
on  the  la>-ing  of  about  40  miles  of  track  on  its 
north  branch  out  of  Mandan.  X.  Dak.  .Xmong 
the  contractors  who  have  been  over  the  work 
are  :  S.  A.  McCov  of  Spokane,-  H.  W.  Church. 
W.  L.  lohnson  and  E.  T.  Foley  of  St.  Paul, 
R.  A.  Grim  of  Chicago.  C.  J.  Johnson  and 
W.  J.  Coore  of  Seattle,  and  C.  Craven  and 
J.  M.  Dwyer  of  Minneapolis. 
Ohio. 

®The  Duquesne  Contracting  Co..  Diamond 
Bank  Bldg.,  Pittsburgh.  Pa.,  has  been  awarded 
a  contract  by  the  Pittsburgh  &  Lake  Erie  R.  R. 
Co.  for  the  construction  of  two  miles  of  road- 
bed on  the  Lake  Erie  &  Eastern  R.  R.  through 
the  city  of  Youngstown.  O.  The  work  in- 
volves about  3-5,000  cu.  yds.  of  concrete  and 
50.000  cu.  yds.  of  grading. 

The  Columbus.  Kenton  &  Toledo  Traction 
Co..  with  offices  at  Kenton.  O..  has  amended 
its  charter  so  as  to  provide  for  a  line  from 
Columbus  to  Findlay,  00  miles,  through  the 
counties  of  Franklin.  Union.  Marion,  Hardin 
and  Hancock,  and  has  its  application  before 
the  State  Public  Service  Commission  to  allow 
the  issue  of  capital  stock  and  bonds  sufficient 
to  build  -50  miles  of  the  above  said  line  be- 
tween Findlay  and  Richwood.  The  Board  of 
Directors  are:  .A.  G.  .Ahlefeld.  Burr  Finnell. 
.\he  Rosenthall.  J.  W.  Caine  and  J.  E.  Gas- 
son,  all  business  men  and  residents  of  Ken- 
ton. O.  The  officers  of  the  road  are :  .\.  G. 
.\hlefeld.  president;  J.  W.  Caine.  vice  presi- 
dent :  B.  Finnell.  secretary ;  .\be  Rosenthall.. 
treasurer.  G.  T.  Wiswell  Kenton.  O..  Chief 
Engineer  and  General  ^lanager. 

.Application  has  been  made  for  a  charter  for 
the  Sharpsville  &  Western  R.  R..— which  pro- 
poses a  line  to  extend  from  Sharosville  to 
Xorth  Sharon,  a  distance  of  1%  miles.  The 
incorporators  include :  Floyd  K.  Smith  and 
Frank  W.  Tickner  of  the  Valley  Mould  & 
Iron  Co..  C.  D.  Dyer  of  Pittsburgh  of  the 
Shenango  Furnace  Co.  and  D.  B.  ThcniDson 
of  Cleveland  of  the  Sharpsville  Furnace  Co. 

Oklahoma. 

The  Congressional  Committee  on  Indian  .Af- 
fairs has  recommended  the  granting  of  author- 
ity to  construct  a  railroad  through  Roger  Mills 
County.  Okla..  into  the  Texas  Panhadle  by  the 
Clinton  &  Oklahoma  Western  Ry.  Co.  T.  J. 
Xance.  Clinton.  Okla..  is  General  Manager  of 
the  C.  &  O.  W.  Ry. 

The  Lawton  Railway  &  Lighting  Co.  of  Law- 
ton.  Okla..  chartered  on  May  3  with  a  capital 
stock  of  $10,000.  proposes  to  construct  an  in- 
terurban  line  from  the  city  of  Lawton  to 
Medicine  Park,  near  there.  The  estimated 
length  of  the  line  is  16  miles  and  the  esti- 
mated cost  is  $375,000.  The  route  goes  through 
the  Fort  Sill  military  reservation  and  the 
Wichita  forest  reserve.  The  following  are 
the  incorporators:  B.  R.  Stephens.  W.  H. 
Fuller.  R.  L.  Schleig.  B.  W.  Hilgard  and  B.  E. 
Tahkr.  all  of  Mc.Alester. 

The    Dunlap    Xorthern    Pacific    Ry.    Co.    of 


•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Oklah'  ma  City  has  been  chartered  with  a  cap- 
ita! -tock  of  $10,000  and  proposes  to  construct 
;:  railroad  from  Dunlap,  Harper  County.  Okla- 
homa, to  Ellis.  Ellis  County.  Kansas.  The  es- 
timated length  of  the  line  is  'iOO  miles  and  the 
estimated  cost  $2,500,000.  The  route  runs 
through  the  counties  of  Comanche,  Clark. 
Kiowa,  Eord,  Edwards,  Hodgeman,  Pawnee. 
Xess,  Rush.  Trego  and  Ellis,  in  the  state  of 
Kansas.  The  only  Oklahoma  county  traversed 
is  Harper.  The  incorporators  are:  H.  D. 
Knight,  \V.  J.  Rodman.  Gus  A.  Elbow  and 
Claude  Nowlin  of  Oklahoma  City  and  P.  J. 
I-'arney  of  Moweaqua,  111. 

Oregon. 

The  Multnomah  Central  Ry.  Co.  has  been 
incorporated  with  a  capita!  stock  of  Sl.OOO,- 
000.  According  to  the  articles  the  company 
will  construct  a  single  track  line  from  Mult- 
nomah county  into  Clackamas  county,  and 
also  is  empowered  to  purchase  and  control 
waterwavs.  The  incorporators  are  E.  R.  Erns- 
lierger.  Eorrest  S.  Eisher  and  Homer  D.  .An- 
gell.  al!  of  Portland. 

Pennsylvania. 

®T.  D.  Casale.  Williamsport.  Pa.,  has  lieen 
awarded  the  contract  for  grading  and  track- 
laving  for  about  eight  miles  of  railroad  near 
Liljertv  for  the  Central  Pennsvlvania  Lumber 
Co.      " 

Special  committee  of  the  City  Council  of 
Pittsburgh,  Pa.,  is  considering  a  plan  submit- 
ted by  O.  E.  Gelston,  Superintendent  of  the 
Bureau  of  Surveys,  for  building  a  HV2  mile 
street  car  line  around  Schenlev  Park. 

The  Philadelphia  Rapid  Transit  Co.,  H.  B. 
Nichols.  Chief  Engineer,  820  Dauphin  St., 
Philadelphia,  Pa.,  is  understood  to  have  pre- 
pared plans  for  its  Broad  St.  subway  at  Phil- 
adelphia. It  is  said  that  the  company  will  run 
cars  in  the  Broad  St.  subway  to  Erie  Ave., 
emerging  from  the  subway  on  the  tract  pur- 
chased at  York  road  and  Luzerne  Sts.  and 
thence  on  Erie  .Ave.  by  an  elevated  road  to 
Erie  .Ave.  and  Richmond  St.  A  double  line 
will  be  constructed  on  Erie  Ave.,  the  street 
having  been  chosen  on  account  of  its  width, 
and  from  the  fact  that  it  is  expected  little 
opposition  will  be  encountered  from  property 
owners  to  an  elevated  road.  Some  of  the 
cars  in  the  Broad  St.  subway  will  be  turned 
in  a  loop  on  the  ground  purchased  at  York 
road  and  Erie  Ave.  Others  will  proceed  to 
Richmond  St.  and  .  Erie  Ave.,  a  distance  of 
about  14  squares  east. 

It  is  stated  that  the  Pittsburgh  &  Lake  Erie 
R.  R.  will  soon  substitute  eleclricity  for  steam 
power  on  its  line  between  Pittsburgh  and  Col- 
lege, below  Beaver,  a  distance  of  about  31 
miles.  The  work  will  entail  the  expenditure 
of  about  $1,000,000.  The  company  has  placed 
an  order  for  a  gasoline-electric  car  for  early 
delivery. 

The  Philadelphia  Ranid  Transit  Co.  and  the 
Baltimore  &  Ohio  R.  R.  have  negotiations  un- 
der way  in  an  effort  to  agree  upon  terms  and 
plans  for  the  removal  of  the  steam  road's 
grade  crossings  in  Darby. 

South  Dakota. 

Promoters  of  the  Sioux  City,  i\Iitchell  & 
Pierre  Railroad,  according  to  advices  from 
.Mitchell.  S.  D.,  are  busy  drawing  up  contracts 
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farmers  and  property  owners  along  the 
route,  in  order  to  raise  $250,000  nec- 


1 


essary 
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construction  of  the  line. 
Tennessee. 
It  now  seems  likelv  that  the  St,  Louis  & 
San  Francisco  R.  R.,  F;  G.  Jonah,  Chief  Engi- 
neer of  Construction,  St:  Louis,  Mo.,  will  have 
work  started  this  month  or  early  in  June  on 
repaii^ing  the  damage  done  to  its  roadbed  by 
the  hi.gh  waters  of  the  Mississippi  from  Mem- 
phis to  a  point  beyond  Jonesboro,  .'Xrk.  The 
Frisco  will  probably  spend  about  $6,000,000 
for  this  work  and  for  making  improvements 
on  the  main  line  of  the  road  between  Bir- 
mingham and  Memphis  and  on  to  Kansas 
City,  Mo.  It  has  been  d'?eided  to  raise  the  en- 
tire roadbed  from  Memphis  to  Jonesboro,  Ark. 
The  tracks  of  the  main  line  will  he  raised  -l  ft. 


from  the  present  level  and  this  work  alone 
will  cost  a  considerable  amount,  as  it  will 
mean  the  reconstruction  of  the  line  between 
the  places  mentioned.  In  addition,  to  handle 
the  heavy  traffic  which  is  expected  to  be 
transferred  from  the  New  Orleans,  Mobile 
&  Chicago  road  at  New  Albany.  Miss.,  it  is 
understood  that  the  road  from  that  place  to 
Memphis  will  be  double  tracked. 

Three  engineering  parties  arc  now  in  the 
field  working  on  the  projected  route  for  the 
Memphis  &  Pensacola  Ry.  It  is  expected  that 
the  engineering  work  will  be  completed  in 
about  two  months  and  that  construction  work 
will  be  started  by  fall.  C.  D.  Smith  &  Co.. 
Memphis.    Tenn.,    have    the   construction   con- 

Texas. 

The  .\rtesian  Belt  R.  R.  has  been  acquired 
by  H.  E.  Hildebrand  of  San  .Antonio,  Tex. 
This  is  a  48  mile  steam  line  extending  from 
Christine  to  Macedona.  It  was  built  by  the 
late  Dr.  C.  F.  Simmons  in  the  development 
of  the  Live  Oak  country,  where  he  owned 
large  tracts  of  land.  This  road  has  been  re- 
garded as  a  link  of  a  proposed  road  to 
Brownsville  or  for  one  of  the  lines  that  are 
now  building  to  the  .Aransas  Pass  coast. 

The  Palacios,  San  Antonio  &  Pecos  Valle\ 
Ry.  has  started  surveys  for  a  line  from  Yoak- 
um to  Smithville.  The  portion  of  the  line 
between  Palacios  and  Yoakum  is  ready  for 
construction  gangs  and  it  is  expected  that 
work  will  be  started  shortly.  H.  L.  Montan- 
don.  Palacios.  is  Vice  President  and  General 
Manager. 

The  Texas  Electric  Co..  chartered  on  May  4. 
with  a  capital  stock  of  $100,000,  proposes  the 
construction  of  an  interurban  railway  from 
Palestine  to  Austin  by  way  of  Dallas.  The 
route  of  the  proposed  line  has  already  been 
surveyed  between  Palestine  and  Dallas,  and 
the  party  of  surveyors  is  now  working  be- 
tween  Dallas  and  .Austin.  It  is  believed  thai 
the  work  of  actual  construction  will  begin 
early  this  fall  and  that  cars  will  probablv  be 
in  operation  before  the  end  of  1913.  All  of 
the  capital  stock  is  subscribed  and  50  per  cent 
of  it  is  paid  in.  according  to  affidavit  filed  with 
the  charier.  The  line  is  to  run  south  from 
Dallas  throu.gh  Ellis  County,  and  near  the 
southern  boundary  of  Ellis  Countv  the  road  is 
to  divide,  one  branch  going  to  Palestine  via 
Corsicana  and  the  other  to  Austin,  passing 
through  Blooining  Grove,  Hubbard  City,  Mart, 
Marlin,  Temnle.  Cameron.  Taylor  and  into 
-Austin.  J,  V.  Watkins,  Dallas.  Tex.,  is  in- 
terested. 

Grading  work  was  started  on  May  4  by  W. 
H.  Knox  for  the  extension  of  the  Orange  & 
Northwestern  R.  R..  W.  H.  Stark.  Vice  Presi- 
dent. Orange.  Tex.  Mr.  Kno.x  will  grade  first 
from  Bronson  to  Hemphill. 

The  San  .Antonio  Belt  &  Terminal  Co.  char- 
tered carlv  this  month  with  a  capital  stock  of 
$200,000.  of  which  $17.5,000  is  paid  in,  was 
organized  to  provide  terminal  facilities  at  San 
.Antonio  for  the  Missouri,  Kansas  &  Texas 
R,  R.,  which  has  heretofore  been  using  the 
freight  and  passen.ger  terminals  of  the  Gal- 
veston, Harrisburg  &  San  .Antonio  R.  R.  .\. 
M.  Achison.  Dallas.  Tex.,  is  Chief  Engineer 
of  the  Missouri,  Kansas  &  Texas  Ry.  of 
Texas. 

Utah. 

Ordinance  is  before  the  City  Council  of 
Salt  Lake  City  to  grant  a  franchise  to  Sam- 
uel Newhouse,  Salt  Lake  City,  and  associates 
for  an  interurban  railroad,  which  is  planned  to 
run  from  Salt  Lake  City  to  Spanish  Fork  and 
the  coal  fields  of  southern  LTtah.  It  is  pro- 
posed that  the  interurban  road  wdll  enter  the 
city  over  1st  West  St..  the  same  route  granted 
to  the  L'tah  county  interurban,  both  lines  to 
use  the  same  tracks. 

Directors  of  the  Uintah  Railroad  have  au- 
thorized the  construction  of  an  extension  from 
the  present  terminus  to  Fort  Duchesne  and 
Vernal,  L'tah.  connecting  with  the  Denver, 
Northwestern  &  Pacific.  Work  is  to  be  started 
shortly  and  will  necessitate  an'  e.xnenditure  of 
about  $3,000,000.  The  plans  include  the 
broad-gaging  of  the  present  line   from   Mack. 


Colo.,  to  Dragon,  L'tah,  the  boring 
nels  to  reduce  the  heavy  grades 


liverji. 


gage    line    and    a    possible   exten  „  ,,(  , 
road   into   Grand   Junction.     The  ,„,      ' 
present  outlined,  will  virtually  m;  ^  ^'  'i 
a  feeder  for  the  Denver,  Northvvikj  j  p 
cific    when    it    is    ultimately    extL:  i   " 
Steamboat  Springs  into  Salt  LakA       " 


largest   engineering  work  to  be 


"tiiaiiiiii, 
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line  will  be  at  Baxter  Pass,  just  %\}^ 
dary    line    between    Garfieki   and  U  d| 
counties.     This   tunnel   will  be  3 )  f,  , 
and  will  cost  $l,tiuO.Ooii.    The  rou|to\v'i 
wdl  follow  closely  the  present  tol'caii  Tu 
extension  to  Fort  Duchesne  .will  1  ■,,;.; 
White  River,  which  river  it  will  f, 
Duchesne.      Practically    all    the 
traffic  handled  bv  the  road  at  prent  k  u 
Mack    to   Vernal   and    Fort   DuclLf "  -  : 
which   is   hauled   more  than  hah  , 
wagons.     W.   M.   Cooley,  of  Mai  i 
general    manager,    will   be    in  clue 
work.      John    M.    Mack,    of    Phijelr;; 
president.     The  directors  are  meiers 
board  of  the  Barber  Asphalt  Coijn-, 

Vermont. 

.An  election  was  recently  held; 
boro,  Vt..  to  submit  to  the  voter  ';■, 
sition  providing  for  extensive  imp  , 
that  place.  The  Central  Vermon  ;i 
&  Maine  Railroads  are  to  spend  ;i 
$.300,000  in  relocating  Vernon  st,,  : 
the  Central  Vermont,  the  freigl 
that  road,  the  building  of  a  $58,Ui 
tion  and  construction  of  a  vi; 
to  abolish  the  Bridge  St.  grade  3 
railroads  ask  the  town  of  Brattlj 
tribute  $30,OitO  toward  the  expert! 
posed  development.  F.  W.  Denisoi5t  \ 
Vt..  is  .Assistant  Engineer  of  the  nt-,| 
mont  Ry. 

'Virginia. 

The  Tidewater  &  Western  R.  IJo  a 
making  surveys  for  a  23-niile  ex-si-T 
Lilburn  Post  Office  to  South  Ric.wli 
capital  for  construction  has  not  .'u  n 
as  yet  nor  has  any  definite  time  ■«  » 
awarding  construction  contracts.  .  ,.|.' 
Hams.  Richmond,  Va.,  is  PresidenRB, 
mour.  Bo.x  402.  Richmond,  is  Ch  Es 
and  T.  M.  R.  Talcott,  Richmonds  (5 
Manager. 

■Washington. 

The  Oregon  &  Washington  Raiiyi 
gation  Co.,  has  placed  engiueersi  !li| 
running  preliminary  surveys  for  e  pi 
extension  from  the  south  side  of|e  " 
to  Montesano,  Wash.  The  imprem 
cost  $177,000.  G.  W.  Boschke,  P  lani 
is  General  Manager. 

West  Virginia. 

®The  Redfox  Construction  Co  'brl 
W.   Va.j  ^has   been  awarded  the  n:i:ii 
building:  a  number  oi  wooden  tr 
Clarksburg   Northern  R.   R.,  no:  ■ 
struction    from    New    Martinsvili ' 
burg. 

Wisconsin.  ^ 

®Schmidt   Bros.,   Superior,  Wi'li've*- 
awarded   the  contract  by  the  Gi 
Railway  for  the  construction  of    r 
to  the  roundhouse  at  Belknap  S 
will   involve  an   expenditure  of     '• 

Grading  work  has  been  startf 
tension   of  the   Fairchild  &  N< 
Peter  Nelson,  Fairchild.  Wi.s.,  :. 
or  for  the  work. 

Bids  were  opened  last  week  r  ''•'' 
struction  of  the  projected  line  n  ''' 
&  Wisconsin  Valley  Ry.  from  1: 
Portage  and  Madison  to  >Iiddletr  m 
du  Sac.  George  S.  Foster.  Mad'^ 
Chief  Engineer,  and  Allen  T 
Fisher  Bldg.,  Chicago,  111.,  is  Fr 

Wyoming. 

The      Coloradr;      &     Southern  ■' 
Cowan,    Chief    Engineer.    Denve  C  ' 
placed  an  order  with  the  Colorad''" 
Co.    for    8,000    tons    of   85-lb.   - 


^ 


•!•  indicates  work  now  open  for  bids.    @  indicates  a  contract  let  recently. 
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lack  between  Hartwell  Junction 
Ijction,  Wyo..  and  for  lo  miles 
rik.  A  contract  will  be  let  in  a 
rl  1,000  treated  railroad  ties,  which 
jli'  repairing  the  track  when  the 
ji    Work  will   begin   on   the  im- 

1  soon  as  the  material  is  avail- 
iirequire  about  (iO  days  to  com- 

I'sent  plan  is  to  have  the  track 
liiiith  service  about  Sept.  1,  at 
its  expected  the  Burlington's  line 
i{)olis  to   Powder   River   will   be 

Canada. 

I  Valley  Ky.  Co.,  A.  McCulU.ch. 
,-.  Penticton,  B.  C,  has  awarded 

r  grading  and  bridging  to  L.  M 

cattle.  Wash.,  for  -il  miles  or 
:  ni  west:  same  contractors  were 
I  i1  miles  of  line  from  Pentictou 
^'  tie  Valley  Ry.  will  lay  the  track 
I  lasting. 

^  ricton  &  Grand  Lake  Coal  & 
I  Thomas  Tait,  President,  has 
■  intract  for  the  construction  of 
•  F,.  Trites  &  Son.  The  railway 
lA  Minto  is  31  miles  long,  and 
;  vith   a   line    rimning    one    mile 

).    The  contract  which  Messrs. 

lis  for  the  construction  of  the 
^  he  construction  of  the  masonry 


structures  of  the  serial  liridges  on  the  line. 
The  Domniion  Brid-c  i;,\.  of  Montreal,  will. 
It  is  understood,  haw  tin  contract  for  the 
superstructures  of  tl-.c  ir.  lL;e*.  The  cost  of 
the  railway,  which  is  lo  l.-  ;,  trunk  line  char- 
acter m  every  particular,  will  be  uuwards  of 
$(3.50.000.  includmg  the  bridues.  It  is  expected 
that  the  Messrs.  Trites  will  commence  work 
early,  as  under  the  contract  the  entire  work  is 
to  be  completed  this  scas..n.  The  work  to  be 
undertaken  at  once  will  c.in.^ist  almost  entirely 
of  construction  of  camps  ,uid  other  prepara'- 
tions  for  commencing  the  main  work.  It  is 
expected  that  upwards  of  l.OiH)  men  will  be 
employed. 

Steps  have  been  taken  to  secure  a  charter 
for  an  electric  railway  to  run  from  London  to 
Port  }5urwell  and  to  W  owned  and  operated 
iiy  the  municii)alities  through  which  it  passes. 
It  is  the  intention  to  finance  the  matter  bv  the 
municipalities  entirely.  J.  Grant  llendeVson, 
Commissioner  of  Industries,  London,  Ont.,  is 
interested. 

The  Canadian  Northern  Ry.  has  started  sur- 
veys from  Prince  Albert,  Sask.,  for  its  Hud- 
son Bay  line.  It  has  been  stated  that  "lO  miles 
of  a  line  from  Prince  .Albert  to  Split  Lake  to 
connect  with  the  government  Hudson  Bav 
line  at  the  latter  place  would  be  gr.ided  this 
year. 

The  street  railway  branch  of  the  Light 
Commission   is   to   ask   the   Town    Council   of 


Berlin,  Ont.,  to  submit  a  by-law  to  the  rate 
payers  to  raise  $17,000  by  debentures  for  the 
purchase  of  two  new  cars  and  to  build  new 
car  barns. 

The  Winnipeg  Electric  Ry.  Co.,  218  Portage 
Ave.,  Winnipeg,  Man.,  will  probably  extend 
its  line  to  Stonewall  this  season. 

Announcement  has  been  made  that  the  Niag- 
ara, St.  Catherines  &  Toronto  Ry.  Co.,  E.  F. 
Seixas,  General  Manager,  St.  Catherines,  Ont., 
will  extend  its  traction  line  to  Xiagara-on-the 
Lake  this  summer. 

A  special  meeting  will  be  held  by  the  Al- 
berta Central  Railway  at  Montreal,  Que.,  on 
June  4,  to  consider  the  leasing  of  the  line  to 
the  Canadian  Pacific  Ry.,  and  to  decide  upon 
lueans  to  raise  funds  to  defray  the  cost  of 
constructing  and  equipping  new  branches. 

Information  received  from  Calgary.  ."Mta., 
is  to  the  effect  that  an  .American  Syndicate, 
including  a  number  of  Standard  Oil  stock- 
holders, has  acquired  charters  for  railroad 
lines  in  the  western  part  of  Canada,  including 
the  Dominion  Western,  formerly  known  as  the 
.-\lberta  Pacific  Ry.  The  company  is  said  to 
be  arranging  to  survey  from  Calgary  to  Pinch- 
er  Creek.  This  and  a  line  tapping  the  mineral 
fields  of  British  Columbia  are  to  be  built  this 
year.  The  line  is  to  be  built  across  the  inter- 
national boundary  to  connect  with  some  of  the 
transcontinental  lines. 


IADS.     STREETS     AND     PAVEMENTS 


Alabama, 

le  received  until  noon.  June  4. 
:  nty  Commissioners'  Court,  We- 
ir grading  and  surfacing  with 
inately  5  miles  of  State  Aid  road 
n  $8,000.    W.  S.  Keller  is  State 
lecr,  Montgomerj-,  Ala. 
■It  received  until  11  a.  m..  May 
(of  Randolph   County   Comniis- 
•ke,  Ala.,  for  grading,   draining 
with  sand  clay  or  too  soil  the 
estimated  to  cost  $1(X000.     W. 
:)te  Highway  Engineer,   Mont- 

California. 

I  County  Supervisors,  Willow, 
!  petitioned  for  the  opening  of 
i  from  the  Simpson  bridge  on 
(to  Grindstone,  a  distance  of 
I  proposed  road  will  follow  the 
uy  Creek  and  when  built  will 
,  and  wagon  road  from  Orland 
jek  station. 

Colorado. 

10  received  until  11  a.  ni..  May 
:'  Public  '\Vorks,  Denver,  Colo!, 

■  the  necessary  labor  and  ma- 
construction    of   concrete    curb 

'  erts  and  crosswalks  and  other- 

i;  South  Denver  Improvement 
Henry  Read  is  President  of 

,  certified  check  for  $2,000  must 

Itch  bid. 

jrict  of  Columbia. 

"e  received  until  10  :.30  a.  m., 
I  )■  F.  C.  Boggs,  General  Pur- 
i  Isthmian  Canal  Commission, 
l'._  C,  for  furnishing  under 
I  "10,  lumber,  stair  balustrades, 
jires,  grille  for  cashier's  office 
I  roller. 

Idaho. 

'  County  Commissioners,  Sand- 
v'e  decided  to  include  $2.5.000 
I  appropriation  for  the  building 
,1  state  highwav  between  Sand- 
!dontana-Idaho  state  line.  The 
appropriated  a  like  amount  for 
'"ff  a  total  of  $.50,000. 


Illinois. 

•{•Rids  will  be  received  until  1  p.  m..  May 
20,  by  Board  of  Local  Improvements,  Wood- 
stock, 111.,  for  furnishing  labor  and  material 
for  the  construction  of  14.837  sq.  yds.  of  vitri- 
fied brick  pavement  on  Portland  cement  con- 
crete foundation ;  2.(it)0  lin.  ft.  of  concrete 
curbing;  1,321  ft.  of  storm  water  sewer  con- 
nection. 

4*Bids  will  be  received  by  the  Board  of 
Local  '  Improvements.  Chicago.  III.,  E.  J. 
Glackin,  Secretary,  until  11  a.  in..  May  22, 
for  furnishing  materials,  labor,  etc.,  neces- 
sary to  construct  pavements  in  the  following 
streets  and  alleys,  3.5tli  St..  7,030  Hn.  ft.  sand- 
stone curbing.  -530  lin.  ft.  curb  wall.  1.5.-590 
sq.  yds.  creosoted  wood  block ;  Wa.shington 
Ave.,  ti.OOO  sq.  yds.  creosoted  wood  block ; 
•56th  St..  1,262  lin.  ft.  concrete  curb  and  gut- 
ter, 2..550  sq.  yds.  creosoted  wood  blocks ; 
Madison  Ave.,  4,610  lin.  ft.  concrete  curb  and 
gutter.  6,900  sq.  yds.  creosoted  wood  block ; 
alley,  Belmont  Ave.,  etc.,  1.460  lin.  ft.  con- 
crete curbing.  P70  sq.  yds.  brick ;  aHey.  State 
St.,  etc.,  700  lin.  ft.  concrete  curbing.  -500  sq. 
yds.  brick;  alley.  Michigan  St.,  etc..  1,800  lin. 
ft.  concrete  curbing,  1.500  sq.  yds.  brick ;  alley, 
Michigan  Ave..  2,390  lin.  ft.  concrete  curbing. 
2.400  sq.  yds.  brick;  alley,  Michigan  .Ave., 
2.660  lin.  ft.  concrete  curbing,  2,660  sq.  yds. 
brick;  alley.  Sholto  St..  etc.,  1,940  lin.  ft. 
concrete  curbing,  1,100  sq.  yds.  brick;  alley, 
Throop  St..  etc.,  1,200  lin.  ft.  concrete  curbing, 
900  sq.  yds.  brick;  alley.  Congress  St..  etc., 
-500  lin.  ft.  concrete  curbing,  300  sq.  yds.  brick ; 
Costello  Ave..  1,200  lin.  ft.  concrete  curb  and 
gutter,  1,870  sq.  yds.  brick;  Catalpa  Ave.,  900 
lin.    ft.    sandstone   curbing,   3.280   sq.   yds.   as- 


phaltic    macadam ;    olst    Ave., 


lin.     ft. 


gravel  concrete  curb  and  gutter,  4,o.50  sq.  yds. 
asphalt ;  Hollywood  Ave.,  380  lin.  ft.  concrete 
curb  and  gutter,  .540  sq.  yds.  asphalt ;  Irving 
Park  Blvd..  .3,1,50  lin.  ft.  sandstone  curbing, 
4.610  sq.  yds.  brick;  Lake  View  .Ave.,  2,3.50 
lin.  ft.  concrete  curb  and  gutter,  4.800  sq.  yds. 
asphalt ;  Maxwell  St..  -500  lin.  ft.  concrete 
curb  and  gutter,  4,200  sq.  yds.  asphalt ;  99th 
St.,  1,380  lin.  ft.  sandstone"  curbing,  2,300  sq. 
yds.  granite  top  macadam ;  Richmond  St., 
1,200  lin.  ft.  concrete  curb  and  gutter,  1,800 
sq.  yds.  asphalt;  Rockwell  St..  2.250  lin.  ft. 
concrete  curb  and  gutter.  3,150  sq.  yds.  as- 
phalt; S.  Sangamon  St.,  1.250  lin.  ft.  concrete 
curb   and   gutter,   1,960   sq.   yds.   asphalt ;   23rd 


PI..  3,800  lin.  ft.  concrete  curb  and  gutter. 
6,940  sq.  yds.  asphalt ;  77th  St.  system,  400 
lin.  ft.  sandstone  curbing,  2.000  lin.  ft.  curb- 
ing to  be  reset,  24.00(i  sq.  yds.  asphaltic  ma- 
cadam. The  work  includes  6-in.  Portland  ce- 
ment concrete  foundation,  sand  cushion,  earth 
excavation,  sewer,  manhole  and  catch  basin 
construction  and  adjustment,  unless  otherwise 
specified. 

•{•Bids  will  be  received  until  I  p.  m.,  June  4, 
by  George  B.  Stephan,  Town  Clerk.  .4shton, 
111.,  for  the  macadamizing  of  about  6  miles  of 
road  and  redressing  about  5%  miles  of  road 
already  macadamized.  .A  bond  issue  of  $22,000 
has  been  voted  by  the  township  for  the  work. 

•{•Bids  will  be  received  until  9  a.  ni..  May 
24,  by  E.  E.  Jacobs,  Mayor.  Du  Quoin.  111.,  for 
about  2%  iTiiles  of  street  improvement,  includ- 
ing curbing,  grading  and  paving.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

•{•Bids  W'ill  be  received  until  7  p.  m..  May  20, 
by  City  of  Rochelle,  111.,  for  the  construction 
of  approximately  -32.000  sq.  yds.  of  brick  pave- 
ment and  two  miles  of  sewers.  >Aetna  Engi- 
neering Bureau,  17  North  La  Salle  St..  Chi- 
cago. 111.,  ar-e  engineers.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  8  p.  m..  May 
20,  by  Board  of  Local  Improvetuents,  Wau- 
kegan,  111.,  for  grading  and  paving  streets. 
A.  L.  Rogers  is  Secy,  of  the  Board.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

•{•Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works.  Chicago.  III., 
until  11  a.  m..  May  17,  for  furnishing  the  ma- 
terials, labor,  etc.,  necessary  to  repair  pave- 
ment in  Randolph  St.,  from  Halsted  St.  to 
Desplaines  St.  (Haymarket  Square),  with 
granite  blocks,  according  to  specifications  on 
I'lle  at  office  of  the  Commissioner.  Cash  or 
certified  check  for  $-350  must  accompany  pro- 
posal. 

•{•Bids  will  be  received  by  Mr.  Ray  Palmer, 
City  Electrician.  Chicago.  111.,  until  11  a.  m.. 
May  21,  for  furnishing,  delivering  and  install- 
ing street  signs,  brackets  and  posts  at  various 
points  on  the  city  streets  according  to  specifi- 
cations on  file  at  his  office.  Approximate  quan- 
tities are  as  follows :  3,.500  street  signs,  500 
street  posts,  3,000  street  sign  brackets.  Pro- 
posal must  be  accompanied  by  a  certified  check 
or  cash  for  5  per  cent  of  total  bid. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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^.P.id^i    will    be    received    bv    the    Board    of  S.UOO    sq.    yds.    asphalt,    $2.02,    total    $20,163;  Versailles,  Ind.,  for  the  construct,,- 

local    Improvements.    Chicago.    Ill,    until    11  .American  .\sphalt  Paving  Co.,  W.  one-half  of  adamized  roads  m  Brown  and  De'. 

a    m     Mav  17.  for   furnishing  and   delivering  May  St.,  350  lin.  ft.  concrete  curb  and  gutter,  ships     J.  Francis  Lockard  is  Cn; 

the    ikbor,"  material,    etc.,    necessary    to    con-  $.ii4.   HJO   sq.   yds.   asphalt,  $2.19,  total   $2,669;  i-Bids  will  be  received  until  1 

struct   Portland  cement  concrete  sidewalks  in  the    American    Asphalt    Paving    Co.,    133    W.  by   Board  of   Dubois   County  i- 

the  follovvino   streets  ■  Washington   St.,   N.   Marshfield   Ave.,  650  lin.  Jefferson,  Ind.,  for  the  construct: 

Minimum.    Fill.  ft.  concrete  curb  and  gutter,  $.65,  760  sq.  yds.  roads    ui    Patoka    and    Bainbrid"L'  '' 

,     ,    -.                    '                     ^^Jn-         -^ri  asphalt,  $2.32,   total  $2,492;   Parker   Washing-  J.  H.  Seng  is  County  Auditor    T 

Exchtn-e  \ve "•  ton  Co..  133  W.  Washington  St.,  W.  73rd  St.,  •^Bids  will  be  received  until  1 

W.  Erie  St B.nOO            S.o  0|;jq  ](„     ft.   sandstone  curbing,  $.65,  4,580  sq.  3,  by  Board  of  Jennings  Counf 

S    llichigan  .^ve SHU           l.o  .^.jg     asphaltic    macadam,    $1.13,    total    $8,222;  ers,   Vernon,   Ind.,   for  the  const 

W   Xorth  \ve -^S.'ooo           l.o  Calumet  Coal  &  Teaming  Co.,  9,022  Commer-  pike  road  in  Spencer  township, 

E.'  97th  St' '.'.'. 10.000             . .  cial   Ave.,    E.   77th    St.,  3,220   lin.    ft.   concrete  gan  is  County  Auditor. 

E;  90th  St. 1.600           2.0  ^j,j.j^   ^^^   gutter,   $.59,  4,110   sq.   yds.   asphalt,  -f-Bids  will  be  received  until  b 

e' 103d  PI  :::;:;;     l,"oo           tl  $1.99,   total   $11,566;    Parker   Washington   Co.,  3,    by    Board   of   Jay   County   r, 

w.   lC4th  St.'.'.'.'.'.'.'.  ■■■'.'. 1,600           1.0  Southport  Ave.,  5,000  lin.   ft.   sandstone  curb-  Portland.  Ind.,  for  the  constriicii. 

S.  Sangamon  St 350           1.0  ^         ^^r     g35fl           .^.jg^    asphaltic    macadam,  el  road  in  Jackson  township.    I,,i  . 

fst'aTeit :;•;•■::::     f;ooO           i:"  $1.13.   total   $15,688;    central    Paving   Co.,   179  County   Auditor. 

Waveland    'Ave'....'.'. sisoo           L.i  W.   Washington    St..    Stewart   Ave.,   4,200   lin.  -J-Buls  will  be  received  until  2  ]k,  t,„ 

Winona    St...... 4.000           1.0  j-j    sandstone   curbing.  $.66,  8,710  sq.  yds.  as-  by  Board  of  Crawford  Countv  G  J' 

E'STth  St'  iyltem ! '  2S.'ooO           sio  phaltic  macadam,  $1.15 ;  Jno.  A.  McGarry  Co..  English,    Ind.,    for    the   construe 

e!  S9th  St!  s'vstem 40,000           i.O  1S9   W.    Madison    St.,    W.   36th    St.,    1,800   lin.  roads    in    Ohio   township.     J.  E 

Sv  »?;)?  St^  System 50,000           1.0  ^^.    concrete   curb    and    gutter,    $.65,    2,-330   sq.  County  Auditor. 

W    "s?h   s1    Svsfem' '.  ll'.Zo           I.O  yds.    asphalt,   $2.01;    R.    F.    Conway    Co.,    W.  ®The    Ohio    Construction   Co.. 

w!  76th  St.  System 6.000           4.0  jjind  St.,  .3,520  lin.  ft.  concrete  curb  and  gutter.  has  been   awarded   the  contract    ■ 

Laurence  Ave.    System __    690           1..5  $.66,  6,200  sq.  vds.  asphalt,  $2.04,  total  $16.283 ;  County    Commissioners,    Rushvil 

Cort'eJ' St    Syste^ '.'.'.  "siooo           I'.t  the  American   Asphalt   Co..   alley.   Menominee  the  construction  of  the  Ezekiel  I, 

^^,       ■     "          ,       ,       .  ,.         '  ,    ,  ,.       •  St.,  etc.,   1,200  lin.   ft.  concrete  curb,  $.10,  950  am  road  in  Rushville  township  at  ; 

®The  contract  for  furnishing  and  delivering  ^^     y^^     ^^-^^^^    ^.3  4^^    j^^t^,    ^n^^Q.    jno.    A.  were  opened  Mav  6. 

:i,.500  tons  asphaltic  surface  mixture  and  2,000  _\icGarry   Co.,   alleys.    South    Park    Ave.,    etc.,  ©Hawkins  Bros.,  of  Brazil,  In/, 

tons  of  asphaltic  binder  to  the  street  depart-  i_^-)f,f)  ,j„    fj    concrete  curb.  $.05.  800  sq.  vds.  awarded    the    contract    bv    the 

ment    has    been   awarded    by    L.    E     McGatin,  ^j.j^^._  ^.3  _jf,^   f^j^,   5-2,042;   Jno.    Dillon   &   Co.,  Commissioners,     Brazil,   'for    tl 

Commissioner  of  Public  Works,  Chicago.  111.,  ^-(,  -^y    Washington  St.,  alleys.  Cottage  Grove  tion  of  the  R.  L.  Kennedy  road 

to    Jos.    Hanreddy.    vil     Dearborn      St.      Bids  ^^.^  _    gj^.  _    j^g^f,    jj,.,     j^     concrete    curb,    $.1-5,  ship   bne,  at  $13,168.     Bids  werr 

opened  April  18.                ,,,.,,      ,   „     ,     th  1,410  sq.  yds.  brick,  $2.43,  total  $3,696 ;  Central  7  by  E.  A.  .Staggs,  County  Au.: 

©Edward  M.  Lamg  of  Highland  Park,   HI.,  p^^-ing    Co.,   alleys.    Calumet    Ave.,   etc.,    1,540  ©A.    T.   Freeland,   Freeland  Pa 

has  been  awarded  the  contract  by  the  city  ot  ^-^.^     jj     concrete   curbing,   $.15,    1,480    sq.   yds.  been    awarded    the    contract   bv 

Glencoe,    IlL    for    improving    Downing^  -\ve.  y^^-^^^  ^.3  03,  ^ptal  $.3,531  ;   Central   Paving  Co.,  Countv  Commissioners.  Fowler^ 

etc.,  at  $3,:.02.     Bids  were  opened  May   1.  gjjgy^  Jackson  Blvd.,  800  lin.  ft.  concrete  curb-  construction   of   three  roads  at  i 

The  property  owners  along  Crescent  Blvd  j„g^   515,    -f,,-,   ^^    ^.^^     j^^    .3   granite   blocks,  prices;  $9,400,  $9,170  and  $fi,4iM 

in  Glen  Ellyn,  111.,  at  a  meeting  recently  held,  53  o9_   total   $1,965 ;"  Central    Paving   Co.     The  &  Co.,  of  Fowler,  Ind.,  secured 

decided  to  have  the  road  paved  with  an  18  tt.  .^^^^k  includes  granite  concrete  combined  curb  $8,2.35  and  $6,190.     Bids  were  :■] 

roadway  of  crushed  stone  with  a  bituminous  ^^^    gutter,    6-in.    Portland    cement    concrete  bv  L    Shipman,  Countv  Auditor, 

binder.      The    Aetna    Engineering    Bureau    ot  foundation,  cutting,   filling  new  sidewalk  con-  ©0.    L.    Osborn    of'Wavneto«  . 

Chicago,   III,   have   been    retained    to    prepare  struction.  manhole,  catch  basin  and  sewer  con-  been  awarded  tlie  contract  'by  the  0:  :..& 

plans  and  estimate.  struction     or    adjustment,     sand     cushion     as-  Countv    Commissioners.    CrawfoiYu  H 

City  Engineer  Lee  S.   I  rainer    108  S.  Locust  phaltic    filler,    etc..    unless    otherwise    specified.  for   grading,   draining  and  pavinih   iU 

St..  Centraha,  111.,  has  prepared  plans  for  the  gjjj   opened   .April   2L  Graves,  et  .al.,  road  in  Coal  Creek  «:4 

construction  of  20.9-34  sq.  yds.  of  brick  pave-  S10..349.     Bids  were  opened  Ma\  ;.» 

ment  on   a   concrete   foundation,  estimated   to                                         Indiana.  Eno^le    County    \uditor  ''-     m- 

cost   $4-5,831.      The    work   will    include    12,68-5  (^^V.  E.  Patton  of  Campbellsbr,  '-i? 

lin.   ft.  of  sandstone  curb,   cement  grout,   and  _  ^Bids  will  be  received   unti    2  p.   m..  June  ,,^^^  awarded  the  contract  bv  th. 

-5,824  cu.  yds  of  excavation.     Contracts  will  be  o,  by  Board  ot   Monroe  County   Commission-  (.              Commissioners.    Salem, 

let  soon.  ers,  Bloomingtoa  Ind.,  for  the  construction  of  ,o„strt,ction  of   a  road   in  Vern 

The  Citv   Council   of   Attalla,  Ala.,  rejected  stone  roads  in   Bloomington   and  Washington  ^^  $■->  gjg      Bids  .^vere  opened  M 

all  bids  received  Mav  (i  for  the  construction  of  townships.    Horace  Blakely  is  County  Auditor.  ';\iunkelt' Countv  \uditor 

400  sq.  vds.  of  concrete  sidewalks.  100  sq.  yds.           +Bids  will  be  received  until  11  a.  m.,  June  '  ^g    ^    Oilar' R    F    d'  Lafav> 

of    concrete    driveways    and   3,700    lin     ft.    of  5,  by   Board   of   Wayne   County   Commission-  ,,een  awarded  ihe ' contract  bv  th : 

combination  curb  and  gutter.     J.   E.   Johnson  ers,    Riclnnond    Ind.,    for     he  construction  of  ^          .     Commissioners,    Lafav, .     ^ 

is   City  Clerk.                          ^          ,  .       ,.     ,  ^  '"g'^^^'->^'  '"  ^^.f^"^  township.    L.  S.  Bowman  ,onstr.icticn  of  a  gravel  road  at  ,1 

The   citizens   of   Ganeer   Township,   Kanka-  is  County  Auditor.  were  opened  Mav  8  by  Geo.  W.  I.: 

kee  Countv.  111.,  at  a  recent  election  voted  the           ^-Bids  will  be   received  until  noon,  June  4,  .   i^ujjtgr 

issuance   of  bonds  in   the  sum  of  $81,000   for  by  Board  of   Sullivan  County  Commissioners,  "  ®The  Crown  Point  Construction   1; 

the    purpose    of    building   stone    roads.      It    is  .Sullivan,    Ind.,    for    the    construction    of    two  p^j        j^^     ,^.^g  ^^^^  awarded  th:0Mt* 

estimated    that    this    will    build    12    miles    of  stone  roads  in  Haddon  township.     W.  S.  Bick-  ^j^^  Newton  Countv  Commission.  ■■•" 

road  and  will  connect  Momence  with  Kanka-  nell   is   County  Auditor^  j^^^      j^^   ^^^   construction  of  tl 

kee  and  Grant  Park.     Kankakee  is  the  county           -fBids  will  be  received  iintil  1  :.30  p.  m.,  Ju"e  ^^  ■     ^^^^  Township  at  $8.1-' 

se^t^  4,  by   Board  of  Wabash  County  Commission-  ^p^ned    Mav   6   by   E.    R.   Brin. 

The  Board  of  Local  Improvements  ot  Lew-  ers.  Wabash.  Ind.,  for  the  construction  ot  two  \t,(]jtor 

istown,     111.,    has    rejected    all    bids    received  gravel    and    macadamized     roads      in     Liberty  '   0q„    Saunders  of  Muncie   1 

May   2    for   the   constriiction    of   about    16,400  township.  D.iniel  Sliowalter  is  County  Auditor.  ^^.^^ded  the  contract  bv  the  Bla.  t 

sq.  yds    of  vitrified  brick  paving  on  a  concrete           -fBids  will  be  received  untd  10  a.  m.,  Jtine  Commissioners.    Hartford.   Ind,. 

^=;''=■      l^l''^''-"^'    Roller   &Sav,n    ot    Canton.  4.  by  Board  of  Montgomery  County  Commis-  struction  of  a  macadam  road  ..  • 

111.,  at  $38.W),.  submitted  the  lowest  bid.     The  sioners.    (.  rawfordsville,    Ind..     for    the    con-  tween    Harrison    and    Jackson   1: 

work  will  be  re-advertised.     Fidler-Coult  Co.,  struction     of     highways     in    Coal    Creek    and  ^(3350      ejJs   -ivere   opened  Ma 

Chemical  Bldg..  St.  Louis,  Mo.,  are  Engineers.  L'nion     townships.      B.   B.   Engle    is     County  Cr^ni,,    jr  _  Countv  .-Auditor." 

Following  are  the   low  bids  as  received  bv  Auditor.  r^TT  i  u     0    r-      '    t  -r-  .        t,-  Ii 

the    Board   of    Local    Improvements,    Chicago,          •^Bids    will    be    received    until    1  :3n    p.    m,,  ©Hobbs  &  Cox  of    Iipton,  ii.   1 

111.,   E.   J.    Glackin,   Secretarv,    for   furnishine  Jime  4.  bv  Board  of  Wabash  Coimtv  Commis-  awarded    the   contract   b>-  the      'i  ; 

the    materials,    labor,    etc.,    necessary    to    con-  sioners,    Wabash,    Ind.,    for   the   improvement  Commissioners,  -1 'P™"'  ^"''^ '''.^ '  .l  , 

struct  pavements  in  the  following  streets  and  of  two  highwavs  in  Libertv  township.     Daniel  I'O"  '^,tb^  .Amos  iVlurra\  grave 

allevs:   43rd   Ave.,  5,-300  lin.   ft.  concrete  curb       Showalter  is  Countv   Auditor.  ''!''■     The  road  is  located  in  Cut  1 

and'  gutter,,  $.65,  8.400  sq.  yds.  asphalt,  $2.12,          •^•Bids  will  be   received  until  2  p.   m.,  June  Bids  were  ooened  May  6  by  tl.  I  r- 

total  $23,903;    Standard    Paving  Co.,   9   S.   La  4,  bv  Board  of  Grant  County  Commissioners,  County  .Auditor. 

Salle   St.,   N,   44th   Ct.,   6.625   lin.   ft.   concrete  Marion,    Ind.,    for   the   construction    of    hi.gh-  ©The    Board    of    Marion   Con._  '.■.' 

curb   and   gutter,   $.65,   9,-540   sq.   yds.   asphalt,  wavs      in     Jefferson.     Mill,    Center.    Franklin.  sioners.    Indianapolis.    Ind..     W.I. 

$2.02,  total  $28.362 ;  R.  F.  Conway  Co.,  1-33  W.  Richland  and  Pleasant  townships.    E.  H.  Kim-  -Auditor,  awarded  the  contract  t  '  '" 

Washington  St.,  E.  50th  St.,  6,070  lin.  ft.  con-  ball  is  Countv  .Auditor.  80  cars  of  stone  to  Zearing  Con.c;  >: 

Crete  curb  and  gutter,  $.60.  9,230  sq.  vds.  as-          4-Bids  will  be  received  until   lu  a.  m..  June  pl.v  Co..  of  Indianapolis,  at"!  I'--';'  "  ' 

phalt.  $2.05,  total  $25,179;  R.   F.  Conway  Co.,  3.  bv   Board  of  Huntington   Countv  Commis-  to  .A.   B.  Meyer  &  Co.,  of  India'"  /_ 

E.   56th    St.,   4,-300-  lin.    ft.   concrete   curb    and  sioners,  Huntington.  Iiul,  for  the  construction  stone  is  to  be  used  on  the  count;  ■-■  ■ 

gutter,  $.62,  6.780  sq.  yds.  asphalt.  $2.02.  total  of  gravel  road  in  Huntington  township.     Har-  were  opened  May  2. 

$18,071 ;    the    .American    Asphalt    Paving    Co.,  old  Guthrie  is  County  .Auditor.  ©I.  R.  Chastam  of  Campbelisb,'.    ' 

133    W.    Washington    St.,    Hillock    St.,    3,900          •J-Bids  will  be  received  until  1  p.  m..  June  .3,  been   awarded  the  contract  by  t^    ;" 

bn.   ft.   gravel  concrete  curb  and   gutter,  $.-58,  by    Board   of    Ripley    County    Commissioners,  Orange    County    Commissioners,  a 'n- 

•J*  indicates  work  now  open  for  bids.    ©  indicates  a  contract  let  recently. 
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iction  of  a  gravel  road  in  North- 
1  at  $2.47.').     Bids   were  opened 
B.  Ham,  County  Auditor, 
nkins   of    Michigan    City,    Ind., 
ded  the  contract  by  the  town  of 

T  M.  Nve.  Clerk,  for  the  con- 
418  sq.  vd's.  of  paving  on  Logan 
1  Bids  were  opened  May  ti. 
ded  May  8. 

County  Commissioners.  Indian- 
1  May  "2,  received  the  following 
furnishing   of   200,000   gals,    of 

placed  on  more  than  30  miles 
trial-  William  C.  Smith,  fur- 
pplying.  $0.07%  a  gal.;  R.  B. 
ing.  $W.O:W.i)  a  gal.,  furnishing 
$0.0595  a  gal.,  applying,  $0.02% 
Breslin.  furnishing,  $0.04  a  gal., 
i  appl.viiig  oil  with  40  per  cent 
'54  a  gal.,  same  with  oO  per  cent 
11.56  a  gal.,  and  same  with  60 
turn,  $0.07  a  gal. ;  Empire  Road 
J  and  applying,  $0,082  a  gal., 
'<rt.042  a  gal. :   Denny  J.   Bush, 

applving.>).062  a  gal.:  Stand- 
furnis'hing   only,  $0,032   a    gal.: 
^oad  Oil  Co.,  furnishing,  $0.06 
;,  $178  a  mile. 
Is  were  received  by  the  Marion 

ssioners,  Indianapolis,  Ind.,  on 

■  furnishing  of  a  large  amount 
ised  on  the  roads  of  the  countv  : 
ctors'  Supply  Co.,  $1.10  to  $1.25 
ording  to  place  of  deliverj'; 
i  Co.,  $1.10  to  $1.30  a  cu.  yd., 
ilace  of  delivery;  Ohio  &  In- 
0.,  $1.0tiV4  to  $1.15  a  cu.  yd., 
I'ace  of  delivery;  Reinheimer 
i\i  to  $1.2ii  a  cu.  yd.,  accord- 
.f  delivery. 

-e  received  on  May  6  by  the 
V  Commissioners,  Vernon,  Ind., 
ction  of  a  pike  road  in  Geneva 

W.  Brogan  is  County  Auditor. 
County  Commissioners,  Indian- 
ive  rejected    all    bids    received 

furnishing  of  200.000  gals,  of 
sc  on  the  county  roads.  The 
idered  too  high. 

Iowa. 

I  be  received  until  June  4,  by 
y,  la.,  for  the  construction  of 
of  pavement  and  16,000  lin.  ft. 
paving  will  be  bitulithic,  sarco- 
I  rubber,  Portland  cement  con- 
I  concrete,  brick  block  and 
.  particular    kind    to    be    chosen 

■  etting  the  contract.  Plans  and 
ir  all  this  work  may  be  pro- 
A.  Lee.  City  Clerk  of  Waverly. 

|ih  B.  Slippy.  Civil  Engineer  of 

■e  received  until  8  p.  ni..  May 
Clingamar..  City  Clerk.  Vinton. 
•  n.  ft.  of  curbing  and  approxi- 
^.  yds.  of  pavement.  Bids  will 
I  on  bf  ick  block,  concrete  base 
avement.  P.  P.  Smith,  Cedar 
j'onsulting  Engineer. 
jie  received  until  2  p.  m..  May 
jncil,  Iowa  Falls,  la.,  for  paving 
follows :  Main  St.  from  the 
iNorth  St.  to  the  north  line  of 
'e;  Washington  Ave.  from  the 
jver  street  to  the  west  line  of 
|:1  Stevens  St.  from  the  north 
fjl  St..  to  the  south  line  of  Estes 
ii  Falls,  la,  with  the  best  qual- 
i;  cement  concrete  paving,  all  in 
'■  1  the  plans  and  specifications 
■'in  file  in  the  office  of  the  City 
'  ork  comprises  approximately 
i  of  cement  paving,  and  1,5,000 
S-nt  curbinsr.  Said  work  to  be 
rjefore  Julv  1.  1012,  and  to  be 
re  Nov.  1."  1012.    J.  O.  Gregg  is 

ilie  received  until  June  4.  it  is 
.^Touncil.  Fort  Dodge.  la.,  for 
Iti  of  approximatelv  63,000  sq. 
ij.idewalks  and  6,000  ft.  of  ap- 
-Jl.  Reynolds   is   Citv  Engineer. 


Kansas. 

®Throgmariin  &  (;ardiin;r,  of  Fort  Scott, 
Kans..  have  been  awiirded  the  contract  bv  the 
Hoard  of  Commissioners.  Pittsburg,  Kans.. 
for  the  construction  of  4.500  sq.  yds.  of  brick 
paving  on  a  5-in.  concrete  base  with  asphalt 
filler  at  $1.74  per  sq.  yd.  The  work  includes 
excavation  below  finished  grade  and  all  ma- 
terial and  labor  necessary  to  complete  pave- 
ment. The  excavation  ai)ove  top  of  finished 
pavement  is  extra,  $'V20  per  cu.  yd.  Bids  were 
opened  May  1.  L.  E  Curfman  is  City  Engi- 
neer. 

©Following  bids  were  received  at  Manhat- 
tan, Kan.,  on  May  7.  for  the  construction  of 
brick  and  asphaltic  concrete  pavement:  (1) 
Standing  for  bid  of  Cleveland  Trinidad  Pav- 
ing Co..  Kansas  City,  Mo.  (awarded  contract 
on  asphaltic  concrete )  :  ( 2 )  Kaw  Paving  Co., 
Topeka,  Kan.  (awarded  contract  on  brick)  : 
(3)  Peak  &  Stingley,  Manhattan;  (4)  O.  C. 
Chapin,  Leavenworth,  Kan.;  (5)  J.  R.  Ram- 
sey, Topeka,  Kan.,  and  (6)  J.  Ritchie  &  Sons, 
Topeka,  Kan. : 


Lenox-Pittsfield  road  its  entire  length  from 
Lenox  to  Pittsfield,  which  will  cost  approxi- 
mately $30,11011.  .Arthur  W.  Dean  is  Chief 
Engineer  of   the   Cnmmission. 

Michigan. 

4«Bids  will  be  received  until  noon,  May  21, 
hy  City  Clerk,  Hillsdale,  Mich.,  for  the  con- 
struction of  0.500  yds.  of  pavement  on  con- 
crete base  with  a  bituminous  wearing  surface 
either  poured  or  mixed.  C.  L.  Herron  is  City 
Engineer. 

4«Bids  will  be  received  until  noon.  May  28, 
by  Jesse  Button,  \'illage  Clerk.  Milan,  Mich., 
for  paving  Main  .St.  from  cast  line  of  Church 
St.  to  the  east  line  of  Gay  St :  Tolan  St.,  from 
the  north  line  of  Main  St.  to  the  north  line 
of  1st  St:  River  St..  from  the  south  line  of 
Main  St.  to  the  north  end  of  the  Saline  River 
bridge,  in  the  Village  of  Milan.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
Village    Clerk    and    in    the    office    of    George 


M.'iterials  Quantities. 

Xo.  1  Brictv.  cement  tillor.17.TSl  s»i.  yds. 
Xo.  1  Briik,  asphalt  tiller.  1 7. 7S1  sq.  yds. 
Xo.  2  lirick,  cement  IiIler.t7,7Sl  sq.  yds. 
Xo.  2  Hrick.  .isphalt  filler.  17, 7S1  sq.  yds. 

Kxcavalion    S,6S3  cu.  yds. 

IS-ln.    concrete   gutter....       7S4  lin.  ft. 

:56-in.   concrete  gutter 4S4  lin.  ft 

S-in.  curb  and 

IS-in.  gutter 9.044  lin. ft. 

S-in.  oak  headers .'.79  lin.  ft. 

Xo.  1  Brick,  cement  tiller 
Xo.  1  Brick,  asphalt  filler 
Xo.  2  Brick,  cement  tiller 
Xo.  2  Brick,  asphalt  filler 

.Asphaltic   concrete    13,721  sq.  yds. 

Excavation    4.710  cu.  yds. 

18-in.  con.?rete  gutter. . . .  3.2.59  lin.  ft. 
36-in.  concrete  gutter....  90  lin.  ft. 
4S-in.  concrete  gutter....  60  lin.  ft. 
8-in.  curb  and 

l.S-in.  gutter   6,1S2  lin.  ft. 

3-in.  oak  headers 5.i7  lin.  ft. 

Siphons  and  catch  basins  3 

Totals    


(1) 


1.49« 
.:!0 

.46 

.,%S 

.48 

.20 

35.00 


(2) 

%     1.85 

1.93 

1.79 

1.87 

.30 

.17 

.3.^1 

.4:; 

.10 

39,749 
41.172 

38.682 
40,10:1 

l.SOt 
.30 
.17 
.3."; 
.4,) 

.43 

.10 

70.00 


(3) 
{     l.SU 
1.9.i 
l.SO 

1.S9 
.30 
.IS 
.36 

.4.'. 

.10 

40.121 
41.721 
39,0.".4 
40.6,'i3 


(4> 
1.74 
1.82 


.33 


.36 
.4.-1 


38.285 
:i9,707 


J   l.Vl 

1.9:; 

1.76 

1.S4 

.40 

.24 

.36 

.44 

.12 

40.606 

42,029 

39,184 

4U,606 

1.525 

.30 

.25 

.35 

.45 

.44 

.12 

;o.oo 

S25.530.99  El-oso. 
$24,1,58.89  Texaco 


$26,079.09  Trinidad. 
$24,606.99  any  other. 


•Trinidad  asphalt. 

vEI-oso:  also  bid  $1.40  on  Texaco. 

STrinidad;  also  bid   $142  on  any  asphalt   made  in   V 


Maryland. 

•|»Bids  will  be  received  until  noon.  May  21, 
by  Board  of  Caroline  County  Commissioners, 
Denton,  Md„  for  constructing  a  section  of 
state  aid  highw'ay  in  Caroline  County  upon 
or  along  the  Denton-Willow  Pond  road,  be- 
tween Denton  and  Willow  Pond,  for  a  dis- 
tance of  about  1.63  miles.  Each  bid  is  to  be 
accompanied  by  a  certified  check  for  $200. 
W.   H.   Anderson  is  Clerk. 

•J«Bids  will  be  received  until  8  p.  m..  May 
30.  l)y  Easton  Street  Improvement  Commis- 
sion. Easton,  Md.,  for  furnishing  necessary 
lalior  and  material  for  grading  and  constri:ct- 
ing  about  60,000  sq.  yds.  of  street  surface  with 
brick  and  bituminous  pavements.  Clyde  Potts, 
30  Church  St.,  Xew  York  Cit\-,  is  Engineer. 

The  Montgomery  County  Commissioners. 
Rockville.  Md.,  are  preparing  to  build  the 
roads  authorized  by  the  Legislature.  Bonds  , 
of  $47,000  will  be  immediately  issued  for  the 
construction  of  the  roads  from  Rockville  to 
Travilah.  from  Rockville  to  the  Potomac  dis- 
trict line  on  the  Falls  road,  from  the  George- 
town pike  through  Garrett  Park  to  Kensing- 
ton, and  from  Forest  Glen  to  the  Brookeville 
pike. 

Massachusetts. 

•{•Bids  will  be  received  until  1  p.  m..  June 
10.,  by  Capt.  R.  H.  C.  Kclton,  Constructing 
Quartermaster,  263  Summer  St.,  Boston, 
Mass.,  for  the  construction  of  roads,  walks, 
etc..  at  Fort  .Andrews,   Boston  Harbor,  Mass. 

®Steve  Menaguale  has  been  awarded  the 
contract  by  the  Village  Board  of  Stockbridge, 
Mass..  for  the  construction  of  20,000  sq.  yds. 
of  road  with  tarvia  at  $1.10  per  sq.  yd.  Earner 
&  Spaulding  of  Pittsfield,  Mass.,  are  Engi- 
neers. 

The  State  Highway  Commission,  Boston, 
Mass..  has  decided  to  recrown  and  widen  the 


Champe.  Civil  Engineer.  610  Xasby  Bldg.. 
Toledo,  Ohio. 

®The  City  Council  of  St.  Johns,  Mich., 
has  awarded  the  contract  for  paving  on  Walk- 
er, Ottawa.  Higham  and  State  Sts.,  to  the 
Northern  Construction  Co.,  of  Traverse  City, 
Mich.,  at  $1.30  per  sq.  yd.  The  pavement 
is  to  be  of  2-course  concrete,  the  bottom 
course  5  ins.  thick,  made  of  one  part  Port- 
land cement  to  five  parts  of  clean  bank  gravel ; 
the  top  course  2  ins.  thick,  made  of  one  part 
Portland  cement  and  two  parts  clean  screened 
sand  and  gravel.  Triangle  steel  -wire  mesh 
reinforcement  will  be  used. 

The  city  of  Holland,  Mich.,  will  construct 
20,722  sq.  yds.  of  asphaltic  concrete  pavement 
on  6-in.  concrete  base  by  day  labor.  The  pave- 
ment is  to  be  laid  on  12th  St.  The  city  will  let 
by  contract  13,634  ft.  of  combined  curb  and 
gutter.     H.  A.  Naberhnis  is  City  Engineer. 

The  Board  of  Fillmore  Township,  Ottawa 
County.  Mich.,  it  is  reported,  has  decided  to 
purchase  a  road  roller.  The  township  will 
sooti  begin  the  construction  of  2  miles  of 
stone  road.     Grand  Haven  is  the  county  seat. 

Minnesota. 

•J»Bids  will  be  received  until  2  p.  m..  May  23, 
by  Board  of  Polk  County  Commissioners, 
Crookston,  Minn.,  for  grading  State  Road 
No.  1  on  line  between  sections  13-24,  town 
of  Reis,  sections  18-10,  17-20.  town  of  Lib- 
erty, sections  20-21,  28-29,  32-.3.3.  town  of 
Russia,  according  to  plans  and  specifications 
on  file  in  the  office  of  S.  Steenerson.  assistant 
state  hi.ghway  engineer,  at  Crookston,  Minn. 
H.  J.  Welte  is  County  Auditor. 

•{•Bids  will  be  received  until  11  a.  m..  May 
16,  by  Board  of  Hennepin  County  Commis- 
sioners. Minneapolis.  Minn.,  for  furnishing 
and  building  a  road  No.  41,  Contract  No.  26, 
from  the  city  limits  westerly.  A.  P.  Erickson 
is   Countv  Auditor. 


•i-  indicates  work  novp  open  for  bids.     ®  indicates  a  contract  let  recently. 
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®TIie  contract  for  the  construction  of  4% 
miles  of  state  road  No.  1  lias  been  awarded 
liy  the  Board  of  County  Commissioners  of 
Rock  County.  Luverne,  Minn.,  to  Henry  Enke 
of  Lake  Wilson.  Minn.,  at  $:.i,516.  P.  N. 
Gillhani  of  Luverne  bid  $3,9!i8.  The  work 
will  consist  of  appro.ximately  10.000  cu.  yds. 
of  excavation  and  embankment,  3,000  cu.  yds. 
of  gravel,  and  the  construction  of  5  concrete 
culverts.     Work  will  begin   May  lo. 

Mississippi. 

Madison  County,  Miss,,  has  issued  bonds 
in  the  sum  of  $50,000  to  construct  good  roads. 
It  is  planned  to  construct  a  model  highway 
to  join  one  being  constructed  northward  from 
the  city  of  Jackson.  Canton  is  the  county 
seat. 

Missouri. 

•I«Bids  will  be  received  until  uoon.  May  IT, 
bv  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  improving  King's  Highway  Boule- 
vard from  Arsenal  St.  to  the  intersection  of 
Vandeventer  Ave.  and  Old  Manchester  Road. 

•J«Bids  will  be  received  until  noon.  May  IT. 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  reconstructing  North  .Market  .St., 
from  l.'jth  to  Glasgow  Ave, 

®The  City  Council  of  SpringSeld,  Mo., 
upon  the  recommendation  of  the  street  and 
alley  committee,  awarded  the  following  con- 
tracts :  Concrete  waterway  on  Harrison  St, 
between  Jef?erson  and  Kimbrough  Sts.,  by 
J.  G.  Ridenour  at  $120.  Asphaltic  concrete 
paving  on  Main  St.  from  Walnut  St.  to  Mount 
Vernon  St..  to  Jarrett  Richardson  Paving  Co. 
at  $l.oT  per  sq.  yd.  .'\sphaltic  concrete  paving 
on  Main  St.  from  Mount  Vernon  St.  to  Phil- 
lips St.,  Jarrett  Richardson  Pavir.g  Co.,  at 
$1.5T  per  sq.  yd.  Concrete  paving  on  Mount 
Vernon  St.  from  New  St.  to  Fort  St.,  Fox 
&  Cornwall,  at  $1.30  per  sq.  yd.  Concrete 
paving  on  Center  St.  from  Main  St.  to  Grant 
St.,  J.  A.  Kerr  Construction  Co.,  at  $1.23  per 
sq.  yd.  Concrete  paving  on  Center  St.  from 
Boonville  St.  to  Main  St.,  J.  A.  Kerr  Con- 
struction Co.,  at  $1.2-5  per  sq.  yd.  Concrete 
paving  on  Center  St.  from  Grant  St.  to  Broad 
St.,  J.  A.  Kerr  Construction  Co..  at  $1.10 
per  sq.  yd.  Concrete  paving  on  Page  Ave. 
from  Holland  St.  to  King's  Highway,  Fo.x  & 
Cornwall,  at  $1.20  per  sq.  yd.  Concrete  pav- 
ing on  Clay  St.  from  Center  St.  to  Commer- 
cial St..  Kelso.  Knox  &  Waddell,  at  $1.32  per 
sq.  yd.  Sarcolithic  mineral  rubber  paving 
on  Jefferson  St.  from  F,lm  St.  to  Madison 
St.,  Jarrett  Richardson  Paving  Co.,  at  $1.T3 
per  sq.  yd.  Second  class  stone  curbing  on 
both  sides  of  Grand  Ave.  from  King's  High- 
way to  Holland  St.  Concrete  curbing  on  both 
sides  of  Center  St.  from  Boonville  St.  to 
Broad  St.,  Kelso,  Knox  &  Waddell,  at  $..34. 
Concrete  curbing  on  both  sides  of  Nicholas 
St.  from  Campbell  St.  to  Broad  St.,  Kelso, 
Knox  &  Waddell,  at  $.36.  First  class  4-ft. 
cement  sidewalk  on  both  sides  of  State  St. 
from  New  St.  to  Kansas  Ave.,  J.  G.  Ridenour, 
at  $.64  per  lin.  ft.  First  class  4-ft.  cement 
sidewalk  on  both  sides  of  Webster  St.  from 
Summit  .A,ve.  to  Sherman  St.,  J.  G.  Ridenour. 
at  $.69  per  lin.  ft.  First  class  5-ft.  cement 
sidewalk  on  the  north  side  of  Commercial  St. 
from  Washington  Ave.  to  the  west  side  of 
Nixon's  addition.  Fox  &  Cornwall,  at  $.6.5 
per  lin.   ft. 

The  city  of  Nevada,  Mo.,  will  let  contracts 
about  June  10  for  the  construction  of  20,000 
sq.  yds.  of  brick  pavement  on  a  cinder  foun- 
dation, estimated  to  cost  $35,000.  The  work 
will  include  7,000  lin.  ft.  of  concrete  curb, 
asphalt  filler.  Excavation  will  be  done  by  the 
city.    James  M.  Clack  is  City  Engineer. 

The  Dade  County  Court,  Greenfield,  Mo., 
I.  G.  King,  County  Judge,  on  May  6  sold 
bonds  for  the  construction  of  4T  miles  of  rock 
roads.  Bids  will  soon  be  asked  for  the  grading 
and  graveling  of  the  roads  per  mile.  J.  W. 
Scott  is  Engineer. 

The  Board  of  Public  Improvements,  St. 
Louis,  has  received  the.  following  bids  for 
proposed  street  work:  Telford-Lloyd,  from 
Tamm,  westvvardlv  about  393  ft,  Heman  Con- 
struction Co..  $2,91.5.25;  Russell  PI.,  between 
Parker    and    Hartford.      Fruin-Bambirk    Con- 


struction Co..  $14,T59.20;  Utah  St..  between 
Guthine  and  Russell,  Eyermana  Construction 
Co„$4,519.79.  Telf6rd  (oil  treatment)— The 
Heman  Construction  Co.  made  bids  for  tel- 
ford  oil  treatment  of  streets  as  follows :  By- 
ron PL,  lietween  Commonwealth  and  Es- 
planade, $1,T29.4T;  Esplanade,  St.,  between 
Byron  and  Tennyson,  $1,478. T6;  Manhattan 
,\vc.,  between  western  city  limits  and  Leam- 
ington, $4,498.15 ;  Tennyson  Sq.,  between 
Commonwealth  and  Canterbury,  $2,395.82 ; 
Canterbury  Ave.,  between  Elleudale  and  west- 
ern city  limits,  $3,922.03;  Commonwealth  Ave., 
between  western  city  limits,  as  located  south 
of  Piccadillv  and  western  citv  limits  as  located 
west  of  Tennyson  Sq.,  $5,839.83;  Piccadilly 
.\ve.,  between  Fyler  and  western  city  limits, 
$2,322.33 ;  Ellendale  .^ve.,  between  Canterburv 
and  Old  Manchester  Rd.,  $5,T(i8.9T ;  Blow  St!, 
between  Grand  and  Field,  $8,86T.46 ;  French 
.Ave.,  between  Grand  and  Eugene.  $3.44T.1T ; 
French  Ave.,  between  Eugene  and  Field, 
$3,014.08.^ 

Street  improvements  and  reconstruction  to 
cost  property  owners  $238,389  are  provided  for 
in  bills  sent  to  the  Municipal  .Assembly  by  the 
Board  of  Public  Improvements  of  St.  Louis. 
It  is  planned  to  lay  wood  blocks  on  Pine  St. 
from  12th  to  19th;  Franklin  .Ave.,  f rom  ^th  to 
High,  and  Linden  St.,  from  12tli  to  13th.  Fol- 
lowing is  a  list  and  estimated  cost  of  the  pro- 
posed improvements:  Asphalt — Iowa  Ave., 
lietween  .Arsenal  and  Gravois.  $11,910;  .Abner 
PI.,  between  St.  Louis  and  Ashland,  $8,64(i. 
Bitulithic — Northland  .Ave.,  from  Union  east- 
wardlv  for  515  ft..  $5,5T0.  Brick— St.  Louis 
.Ave.,  between  Belt  and  Clara,  $10,439;  Blow 
St.,  between  Pennsylvania  and  Virginia,  $9,- 
441;,  St.  Louis  Ave.,  from  Euclid  eastwardly 
for  430  ft,  $3,693;  Alabama,  between  Bates 
and  Delor,  $19,692:  John  .Ave.,  lietween  Von 
Phul  and  Blair,  $6,999;  Roosevelt  PL,  between 
Clara  and  Goodfellow,  $13,T8li;  Anderson 
.Ave,,  from  Newstead  westwardly  for  650  ft.. 
$T,96T :  Tennessee  Ave.,  between  Itaska  and 
Osceola,  $14,T6T ;  Vermont  .Ave.,  between 
Eichelberger  and  Virginia,  $8,232 :  Clarence 
.Ave.,  between  Kossuth  and  Lee,  $3,710 :  Belt 
.Ave.,  between  North  Market  and  St.  Louis, 
$20,686 ;  De  -Soto  Ave.,  between  Penrose  and 
Florissant.  $ll,.3o3;  Beethoven  .Ave,,  between 
Gravois  and  Morgan  Ford  Rd,.  $11,4T3;  Pen- 
rose St.,  from  20th  to  Florissant,  $6,40T,  Tel- 
ford— Wise  -Ave.,  between  Tamm  and  Chil- 
dress, $3,112;  .Arkansas  Ave.,  between  Wyo- 
ming and  Arsenal,  $T,906.  Wood — Pine  St., 
from  12th  to  19th,-  $20,27T ;  Franklin  .Ave., 
from  4th  to  High.  $29.Tn  ;  Linden  St..  from 
12th  to  13th,  $2,609. 

New  Jersey. 

®The  Roman  Catholic  Diocese  of  Newark. 
N.  J.,  has  let  the  contract  for  grading,  road 
making  and  general  construction  in  the  ceme- 
tery at  North  Arlington.  N.  J.,  to  Fairfield 
Landscape  &  Nurseries  Co..  Terminal  Bldg.. 
41st  St.  and  Park  .Ave.,  New  York  Citv,  at 
$1T2.000.  Otto  Sonne,  132  Nassau  St.,  New 
■^'ork  City,  is  Landscape  Engineer,  The  com- 
pany is  in  the  market  for  bids  on  materia! 
consisting  of  sewer  pipe,  wrought  iron,  gal- 
vanized iron  pipe,  trap  rock,  gravel,  sand,  ce- 
ment, manure,  granite  curbing,  grass  sod  and 
steel  for  reinforcing. 

®James  McLinden  &  Co.,  of  Wildwood,  N. 
J.,  have  been  awarded  the  contract  by  the  City 
Council  of  Sea  Isle,  N.  J.,  for  the  construction 
of  asphalt  macadam  or  tar  macadam  road- 
ways, consisting  of  20,000  sq.  yds.  on  a  5-in. 
concrete  base  and  .3-in.  trap  rock  surface  filled 
with  Tarvia  X.  The  contract  price  is  $20,000. 
R.  L.  Gofif.  Ocean  City  N.  J.,  is  City  Engi- 
neer.    Bids  were  opened  May  6. 

New  York. 

^Bids  will  be  received  until  noon.  May  21. 
by  George  Cromwell,  President,  Borough  of 
Richmond,  New  York  City,  for  furnishing  all 
labor  and  material  necessary  for  furnishing 
and  delivering  60,000  gals,  of  inacadam  road 
binder  with  asphalt  base.  The  time  for  the 
completion  of  the  work  and  the  full  perform- 
ance of  the  contract  is  .August  31,  1912.  The 
amount   of   security   required   is  $1,800.     Bids 


will    also    be   received    for   furnU 
lalxir    and    materials    required  f  f*; 
and   delivering  250  bbls.  of  Poi|J'^ 
The  time  for  the  completion  of  e^,,, 
the  full  performance  of  the  cont*tii 
ber  31.  1912.    The  amount  of  sediJ 
is  $200.  '  •  "' 

©.Arthur  D.  Osborn  of  Biiigh,toi, 
has    been   awarded   the   contracbv  I'l 
for  paving  Leroy  St.  with   1,5..>  ■;„  , 
Mack  brick  on  a  6-in.  concrete  ise 
per  sq.  yd.,  and  M.  S.  HotchkissU',.,! 
Binghamton,   secured  the  contri  for , 
Water  and  Henry  Sts,.  with  l,!}  a 
concrete  pavement  on  either  a  (inoli;: 
or  bitumen  top  at  $1.12  per  sq.  i  g,,; 
opened  May  8.    J.  .A.  Giles  is  CilEsiL-  ■ 

The  Village  Board  of  Trustetpf  1 
N.  Y..  has  voted  to  pave  Dajn  .v 
bitulithic,  its  entire  length,  2i0  j- 
pavement  will  be  39  ft.  wide  thiigh  ■ 
dential  part  of  the  street.  A  di;,nci 
ft.  will  be  28  ft.  wide,  with  con;te 
1-ft.    gutter    on    each    side. 

The  citizens  of  the  village  ol|)vii: 
have  voted  to  spend  the  sum  oU,i» 
their    main    street. 

Ohio. 

•J«Bids  will  be  received  until 
by  F.  E.  Harman,  Director  of 
Lima.  O.,   for  grading,  curbing 
paving    the    central    portion    o  B- 
from    Metcalf    St.    to    Washingn  ^ 
vitrified  brick. 

•{•Bids   will    be    received   untiM;' 
J.    C.    Edie,   City   Clerk,   Findla  0 
construction  of  3,T00  sq.  yds.  of 
pavement  on  concrete  foundati- 
will   include  sandstone  curb.     1    , 
Findlay,  O.,   is  Engineer. 

^Bids  will  be  received  until 
by  Board  of  Hamilton  CouiUy  i 
Cincinnati,  O.,  for  oiling  under 
No.  318,  Cleves  and  Warsaw  pi 
way  .Ave.  to  east  line  of  .Ad(i\ 
and  Delhi  townships.  .Albert 
Clerk. 

^Bids  will  be  received  until 
bv  Board  of  Hamilton  County  i 
Cincinnati.  O.,  for  oiling  undci 
No.  321,  Loveland  and  Madii 
Remington  to  the  bridge  in 
Symmes  Township,  .Albert  Reii 

^Bids  will  be  received  until 
by  Board  of  Union  County  i 
Marysville,  O..  for  the  consli 
miles  of  travel  roadway  on 
Road  in  Dover  and  Leesburg  ti 
]\Iorelock   is   County   .Auditor. 

•{•Bids  will  be  received  until  )on. 
by    Pultney   township   Clerk,  \\ .'  ' 
Bellaire,    O.,   for   the  construct 
roadway  from  the  corporation 
to    Pease   township,   a   distance 

•{•Bids,  vyill  be  received  until 
by  J.  fl!  Hodgkin,  Township  C  k, 
township.    Rochester,    O.,    for     ' 
necessary  labor  and  material  fojhi; 
ment    of   certain    roads. 

•{•Bids  will  be  received  until    a 
1,    by    Board    of    Cuyahoga   Cc'ty  > 
sioners,    Cleveland.    0..    for  tli'im!)^ 
of   Green   road   from   Woodlan'to  .'■ 
Road   in   Euclid   and   Warrens\e  ' 
.A    certified    check    for    $1,000   ■■ 
with  each  bid.     J.  F.  Goldenbo; 

^•Bids  will  be  received  until  1' 
5,  bv  Board  of  Bronson  townsp  Ir 
the 'ofiice  of  the  Huron  Count  G'i:i 
ers.  Ncrwalk,  O..  for  f urnishinj  h^'  ''' 
labor    and    material    for    the   cisln 
about    1    mile   of   concrete  roatay 
Fairfield  road,  beginning  at  thdOrii 
said     Bronson     township,     extclm.u 
southerly  along  said  road,  also  :W 
of    macadain    roadway    upon 
road,   from  the   end  of  the  pr  " 
roadway  upon  said  road,  souths 
ter  of  the  township.     Plans  an  S 
and  bidding  blanks  for  this  vvi 
tained  at  the  office  of  the  com   ' 
Huron  county  at  Norwalk,  0.    ■■' 
be  accompanied  with  a  certifiedhi 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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\  of  $300,  pavalile  tn  tlic  cU-rk 
^township.     A.   F^.  Ward  is  Town- 

I  be  received  at  the  office  of  tlu- 
rs  of  Fairfield  CoiiiUy,  at  Lan- 
iiiitil  10  a.  in.,  May  l'".,  for  k'rad- 

.ing  with  a  waterhound   macadam 

:.r-Xewark  road.     State    Highway 

,    449   in    Wahnit    township,    said 

liigth    22,016.5    ft.    or    4.28    miles. 

vement  12  ft.     ICstimated  cost  of 

•>;■',"< 88"      Estimated   cost   of   con- 

,,or  furnished,  $2.-|.21!t.:.0.     A  draft 

j-heck  for  $3'^^'0  shall  he  deposited 

Id     The  successful  bidder  will  he 

[give  bond   for   an   amoimt   equal 

act  price.     Date  set    for  coniple- 

1!II2.     Plans   and   specifications 

II  the  office  of  the  County  Coni- 
nd   the   State    Higlnvay    Depart- 

iState  Higliway  Commissioner  re- 
Ight  to  reject  any  and  all  bids. 
larker,  Columbus,  O.,  is  State 
itimissioner. 

I  be  received  at  the  office  i>t  tlic 
rs  of  Coshocton  County,  at 
)hio,  until  1  p.  m.,  May  2(1,  for 
paving  with  a  bituminous  surface 
rbound  macadam,  the  Walhond- 
ford  road.  State  Highway  .\. 
in  New  Castle  and  Perry  town- 
)unly.  Length  12,.")0-")  ft.,  or  2.37 
h  of  pavement  12  ft.  Estimated 
ruction  $16,320.  A  draft  or  cer- 
for  $300  shall  he  deposited  with 
he  successful  bidder  will  be  re- 
.e  bond  for  an  amount  equal  to 
price.  Date  set  for  completion, 
.'.  Plans  and  specifications  are 
e  office  of  the  County  Conmiis- 
ihc  State  Higlnvay  Department, 
iighway  Commissioner  reserves 
eject  any  and  all  bids.  James  R. 
umbus,  O.,  is  State  Highway 
r. 

be  received  at  the  office  of  the 
rs  of  Trumbull  County,  at  War- 
nitil  noon.  May  24,  1912,  for 
paving  with  hituminated  concrete 
-Xorthern  road.  State  Highway 
J.i3  in  Hartford  Township,  said 
glh  14,200  ft.,  or  2.60  miles. 
lenient  12  ft.  Estimated  cost  of 
>1?.473.  .\  draft  or  certified  check 
dl  be  deposited  with  each  bid. 
\\  bidder  will  be  required  to  give 

amount  equal  to  the  contract 
set  for  completion,  August  1.5. 
and  specifications  are  on  file  in 
the  County  Commissioners  and 
ighway  Department.  The  State 
nmissioner  reserves  the  right  to 
id  all  bids.  James  R.  Marker, 
'.,   is   State     Highway     Comniis- 

;  be  received  at  the  office  of  the 
•s  of  Carroll  County,  at  Carroll- 
noonj  May  17,  11)12,  for  grading 
with   brick    for    liglit    traffic,    the 

[>ad.  State  Highway  B.  pet.  No. 
T   and    Union     townships,     said 

Irth  .5,.500  ft.,  or  1.04  miles.  Width 
14  ft.  Estimated  cost  of  con- 
003.     .\  draft  or  certified  check 

|dl  be  deposited  with  each  bid. 
il  bidder  will  be  required  to  give 

\  amount  equal  to  the  contract 
set  for  completion.  August  1, 
and  specifications  are  on   file  in 

'  the  County  Commissioners  and 
nhway  Department.  The  State 
nmissioner  reserves  the   right   to 

i'd  all  bids.      Tames    R.    Marker. 

, ■,   is    State     Highway     Commis- 

I  be  received  at  the  office  of  the 
i"s  of  Carroll  County,  at  Carroll- 
'  noon.  Mav  17.  1!)12.  for  grading 
iftith  brick  for  light  traffic,  the 
;;anton  road.  Stale  Highwav  C. 
m  Center  township,  said  county, 
jtl  or  1.33  miles.  Width  of  pave- 
F.stimated  cost  of  construction 
jlraft  or  certified   check   for  $300 


shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  he  reqmred  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion.  Au.^ust  1,  1912.  Plans 
and  specifications  are  .^i  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  Slate  Highway 
Commissioner  reserves  the  right  to  reject 
any  and  all  bids.  James  R.  .Marker,  Colum- 
bus. C).,  is^  State   Highwiiy  Cioinmissioner. 

®The  Champaign  lountv  Commissioners, 
Urbana,  O.,  have  let  the  cr,ntract  for  the  con- 
struction of  1  mile  of  road  west  of  Urbana 
to  S.  Monroe  &  Sons  Co.,  of  Portsmouth,  O.. 
at  $8,893.  The  road  will  be  built  of  macadam 
and  is  to  be  completed  by  September. 

®The  Fairfield  County 'Commissioners,  Lan- 
caster, O..  have  awarded  the  contract  for  the 
building  of  a  good  roads  speedway  over  the 
Xcwark-Lancastcr  roadway  to  Thomas  J. 
McKim  of  Cincinnati,  O.,'  at  $78,810.  The 
road  will  be  about  4.28  miles  long  and  will 
be  constructed  of  waterhound  macadam.  The 
state  has  apjiroprialed  $-18,810  toward  the  con- 
struction of  the  road. 

©Houston  &  Henderson  of  Logan,  ().,  have 
been  awarded  the  contract  by  the  Hocking 
County  Commissioners,  Logan,  for  grading 
and  paving  with  brick  Section  No.  1  of  the 
Logan-Enterprise  road  in  Falls  Township,  said 
county,  at  $17,464.  The  road  is  8,400  ft.  long 
and  14  ft.  wide.     Bids  were  opened  Mav  1. 

®Wm.  H.  Ringwall  S:  Sons  of  Chill'icothe. 
O..  have  been  awarded  the  contract  by  the 
Ross  County  Commissioners,  Cbillicothc,  O.. 
for  grading  and  paving  with  hituminated  con- 
crete the  Frankfort  Road  in  Scioto  Township, 
said  county,  for  1.31  miles,  to  a  width  of  16 
ft.  The  contract  price  is  $10,900.  Bids  were 
opetied  May  6.  James  R.  Marker,  Columbus, 
O..  is  State  Highway  Commissioner. 

®Thc  .American  Construction  &  Supply,  Co., 
of  Dayton.  O..  has  been  awar<lcd  the  con- 
tract by  the  Miami  County  Commissioners. 
Troy.  O.,  for  grading  and  |)aving  with  con- 
crete the  Piqua-Troy  Road.  Section  No.  1,  at 
$l(i,2.37.  The  road  is  in  Washington  Town- 
shin,  said  county,  and  is  1.8(i  miles  in  length 
and  Ki  ft.  wide,  to  he  constructed  untler  the 
supervision  of  the  State  Highway  Commis- 
sion, James  R.  Marker,  Commissioner.  Hiids 
were  opened  May  9 

®.\.  W.  Crouse  of  .\rcaclia,  O.,  has  been 
awared  the  contr;ict  by  the  Trustees  of  Cass 
Townshin.  Hancock  County.  O.,  for  the  con- 
struction' of  60  rods  of  pike  at  $8.90,  and  H. 
H.  Harkness  of  .Arcadia  secured  180  rods  of 
pike  at  $9.97  and  $9.84.  Bids  were  opened 
May  6  by  H.  T,   Nelson,   .\rcadia.-  Clerk. 

®The  Stark  County  Commissioners,  Can- 
ton, O.,  have  awarded  William  H.  Voght  & 
Son  of  Massillon,  O..  the  contract  for  the 
paving  of  the  Louisville  road  from  the  Louis- 
ville corporation  line  west  to  the  line  between 
Nimishillen  and  Plain  townships,  a  distance 
of  2%  miles.  The  contract  price  is  .$37,1.59. 
Construction  work  will  start  immediately.  O. 
W.  LToll  is  County  Surveyor. 

The  Sumniil  County  Commissioners,  .\kron, 
O.,  C.  L.  Bower.  Clerk,  did  not  award  the 
contract  for  grading  and  paving  with  hitu- 
minated concrete  the  Ghent  Road  in  Copley 
and  Bath  Townships,  said  county,  for  wliicb 
bids  were  opened  May  7.  The  road  is  12,-546.2 
ft.,  or  2.38  miles  long  and  14  ft.  wide  :  esti- 
mated to  cost  $18,423.  James  R.  Marker.  Co- 
lumbus, O.,  is  Stale  Highway  Commissioner 
The  work  will  be   readvcrtised. 

The  City  Council  of  West  Unity.  O..  has 
sold  paving  bonds  to  Slacev  S:  liraun  of 
Tcdedo.  O..  to  the  amount  of  $21,000. 

Oregon. 

^•liids  will  be  received  until  May  16,  by 
Stacy  M.  Russell.  County  Clerk,  Eugene.  Ore., 
for  the  construction  of  a  macadam  road  in 
Lane  County,  Ore.,  about  27,577  ft.  in  length. 

®The  City  Council  of  Salem,  Ore.,  has  let 
the  contract  for  the  construction  of  El^  Oso 
pavement  on  South  High  St.,  from  Mill  to 
Bnsb.  to  the  Montague-O'Reilly  Co..  at 
$18,747.  The  work  also  includes  the  installa- 
tion of  curbs,  the  filling  at  the  base  of  the 
hill  and  grading.    The  Council  has  also  award- 


ed the  contract  for  the  paving  of  North  21st 
St.,  from  Center  to  State,  with  Dolarway 
pavement,  to  the  E.  W.  Geigcr  Construction 
Co.,  at  $10,883.  and  a  contract  to  gravel- 
concrete  23rd  St..  from  State  to  Mill,  to  W. 
D.   Pugh   at  $1,333. 

The  City  Council  of  Roscburg,  Ore.,  has 
adopted  plans  for  the  paving  of  North  Rosc- 
burg streets  with  concrete  at  an  estimated  cost 
of  $;!9,000. 

The  City  Council  of  Silverton.  Ore.,  has 
ordered  eight  streets  paved. 

The  City  Council  of  Eugene.  Ore.,  has  sold 
paving  bonds  amounting  to  $-50,000  to  Merrill, 
Oldham  &  Co.,  of   Hosti.n,  Mass. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  m..  May 
20,  by  Department  of  Supplies,  Philadelphia, 
Pa.,  for  furnishing  eight  2-horse  road  rollers 
and  trap  rock  and  trap  rock  screenings  for 
the    Bureau   of   Highways. 

®The  Department  of  Public  Works  of  Pitts- 
burgh, Pa.,  has  awarded  the  following  con- 
tracts for  paving  work,  for  which  bids  were 
opened  on  April  29  by  Joseph  (i.  .Armstrong, 
Director :  Repaving  with  blockstone,  Penn 
Ave.,  to  H.  C.  Howard,  $27,821  ;  Selliy  allev, 
Thomas  Croiiin  Co.,  $1,600;  South  25th  St., 
Thomas  Cronin  Co.,  $6,848 ;  West  Carson  St., 
Booth  &  Flinn,  $2,195;  Wilkins  Ave.,  Thomas 
Cronin  Co.,  $8,747;  Liberty  Ave.,  H.  C.  How- 
ard. $8,.582.  Repaxing  with  wood  block  :  San- 
duskv  St.,  M.  O'Herron  Co.,  $2,157;  Ohio  St., 
H.  C.  Howard.  $16,274.  Repaving  with  brick: 
Pretense  alley,  I.  B.  .Sheets,  $1,341.  Repaving 
with  asphalt:  Penn  .Ave.,  Booth  &  Flinn, 
$8,837;  Fifth  Ave..  Booth  &  Flinn,  $21,846; 
Perrysville  Ave.,  Booth  &  Flinn,  $18,463. 
Grading,  paving  and  curbing  with  brick:  Lo- 
retta  St.,  M.  O'Herron  Co.,  $9,719.  Grading, 
paving  and  curbing  with  blockstone :  Merri- 
maii  alley,  Thomas  Cronin  Co.,  $1,967. 

Rhode  Island. 

•{•Bids  wil!  be  received  until  iukjii.  May  29, 
by  State  Board  of  Public  Works,  Providence. 
R.  I.,  for  the  construction  of  30  miles  of 
macadam  highway  in  sections  of  2  miles  to 
14  miles  in  length.  Plans  and  specifications 
will  lie  ready  May  22. 

©Following  bids  were  received  recently  by 
the  Board  of  Contract  and  .Supply  of  Provi- 
dence. R.  L,  for  furnishing  the  city  with 
100,000  granite  blocks:  Rockport,  Mass., 
Granite  Co..  $63.50  per  M. ;  Booth  Bros., 
Hurricane  Island  Granite  Co.,  New  York, 
$64  per  M. ;  New  England  Granite  Works, 
Westerlv,  2.5,000  at  $64  per  M.,  25,000  at  $65 
per  M.,  25,000  at  $66,  and  25,000  at  $67  per 
M. :  Hildrcth  Granite  Co.,  Boston,  Mass.,  $74 
per  M.  The  contract  was  awarded  to  the 
Booth  Bros.  Co..  and  an  additional  2.5,000 
was  awarded  to  the  New  Engjand  Granite 
Works  at  $64  per  M. 

Governor_  Pothier  of  Rhode  Island  has 
signed  the  resolution  appropriating  $250,000 
for  the  maintenance,  construction  and  repair 
of  state  highways;  the  money  to  be  spent  by 
the  State  Board'  of  Public  Works.  In  addi- 
tion to  this  amount,  the  board  has  also  the 
expending  of  $6(10,000,  raised  by  a  bond  issue, 
which  the  people  ratified  in  the  fall  of  1911. 
John  H.  Edwards  is  Chairman  of  the  Board. 

South  Dakota. 

®F.  L.  &  S.  W.  Rowley  of  Mitchell,  S. 
Dak.,  have  been  awarded  the  contract  by  the 
Davison  County  Commissioners,  Mitchell',  for 
cutting,  filling,  grading  and  leveling  of  5% 
miles  of  road,  beginning  at  the  north  end  of 
^Iain  St.,  of  the  city  of  Mitchell  and  run- 
ning north  to  the  southeast  corner  of  Sec- 
lion  16 — 104—60.  The  total  cost  will  lie  about 
$2,700.  Bids  were  opened  May  2  by  R.  A. 
Zangle,    County    .Auditor. 

Tennessee. 

®F.  D.  Harvey  &  Co.,  of  Memphis,  Tenn.. 
has  been  awarded  the  contract  by  Good  Roads 
Commission  of  Supervisors.  District  No.  4, 
Monroe  County,  .Aberdeen,  Miss.,  for  the 
hauling,  purcha,'e  and  placing  of  about  52.000 
cu.  yds   of   rock  and   gravel   for  surfacing  26 


•{>  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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milfs  of  public  highway  in  that  district.  'I  lie 
longest  hiuil  is  5  miles  and  average  haul  is 
2%"miles.  The  contract  price  is  about  $50,^00. 
Bids  were  opened  May  7.  ^ 

Benjamin  H.  Case,  C.  E..  Uiicktowu,  Tenn., 
is  now  making  runways  for  .eight  miles  of 
improved  roads.  Contracts  are  to  be  let  at  an 
early   date. 

Texas. 

®The  city  of  Marlin,  Tex.,  has  entered  into 
a  contract  with  F.  L.  Wood  for  paving  Win- 
ter and  Railroad  Sts.     Granitoid  will  be  used. 

The  Commissioners'  Court  of  Anderson 
County,  Palestine,  Tex.,  has  rejected  all  bids 
received  recently  for  the  building  of  80  or 
100  miles   of    sand   clay   roads   in   the  county. 

The  Board  of  Municipal  Commissioners  of 
Dallas,  Tex.,  has  ordered  paving  laid  on  Car- 
roll Ave.,  from  Ross  to  Munger  Ave. ;  Ex- 
po.sition  Ave.,  from  Main  St.  to  Parry  Ave., 
and  Parry  Ave.,  from  Exposition  Ave.  to 
Haskell  Ave.  Bids  will  be  received  at  once 
by  the  City  Secretary  on  bitulithic  for  Car- 
roll Ave.,  and  either  bitulithic,  creosoted  block 
or  vitrified  brick  pavements  on  the  other  two 
streets. 

Virginia. 

•J*Bids  will  be  received  until  3  p.  m  .  May 
10.  by  Richmond,  Va.,  for  paving  Broad  St. 
with  asphalt  block,  wood  block,  bituminous 
macadam,  sheet  asphalt,  bitulithic  or  first-class 
granite  block  pavement.  C.  E.  Boiling  is  City 
Engineer. 

No  contracts  have  been  awarded  by  the 
Russell  County  Supervisors,  Lebanon,  Va.,  for 
grading  and  macadamizing  13%  miles  of  fofr 
roads  and  for  the  construction  of  106,008 
sq.  yds.  of  macadam  roads  on  already  graded 
roads.  Bids  were  opened  May  7.  S.  H. 
Fletcher,  Lebanon,  is  County  Engineer,  and 
P.  St.  J.  Wilson,  Richmond,  Va.,  is  State 
Highway    Commissioner. 

It  is  reported  the  citizens  of  Augusta 
County,  Va..  on  April  30,  voted  the  issuance 
of  bonds  in  the  sum  of  $1,000,000  for  the 
construction  of  good  roads.  Staunton  is  the 
county  scat. 

Washington. 

•I»Bids  will  be  received  until  2  p.  m..  May 
28  (extension  of  date  from  May  21),  by 
Board  of  King  County  Commissioners,  Seattle, 
Wash.,  for  the  construction  of  Highways 
No.  1  A.  and  3  A.  The  work  consists  of 
grading,  preparing,  subgrade,  ditches  and 
shoulders,  and  construction  of  a  hard  surface 
road.  Roadi  No.  1  A.  is  in  the  vicinity  of 
Redmond  and  3  A.  near  Kent.  Otto  Case  is 
Clerk  of  Board;  N.  M.  Wardall  is  Deputy. 

•J«Bids  will  be  received  until  5  p.  m.,  May 
28,  by  City  Clerk,  Wenatche.  Wash.,  for 
grading,  constructing  concrete  walks  and  curb, 
wood  walks,  gutters,  catch  basins,  box  drains, 
gravel  roadway,  etc.,  on  Walker  St.,  from 
Stevens  to   Spokane   Sts. 

•I«Bids  will  be  received  until  2  p.  m..  May 
21,  by  Board  of  King  County  Commissioners, 
Otto  A.  Case,  Clerk.  Seattle,  Wash.,  for  clear- 
ing 60  ft.  wide  grubbing  and  constructing  a 
24-ft.    roadway   with   culverts   and   bridging. 

4»Bids  will  be  received  until  May  20,  by 
R.  G.  Trask.  County  Auditor,  Montesano, 
Wa.sh.,  for  the  improvement  of  portions  of 
state  road  No.  9,  grading,  bridging,  clearing, 
etc.,  in   Chehalis   County. 


^Bids  will  be  received  until  2  p.  m.,  May 
Jl,  by  Board  of  King  County  Commissioners, 
Seattle,  Wash.,  for  the  construction  of  High- 
way No.  1  A.,  near  Redmond.  Wash.  Otto 
Case  is   Clerk. 

®C.  M.  Payne  of  Spokane,  Wash.,  who 
was  recently  awarded  a  contract  in  Calgary, 
.A.lta.,  for  the  construction  of  40  miles  of 
pavement,  including  concrete  sidewalks,  has 
sublet  the  work  to  Massie  Bros.  &  Long  of 
Spokane,  and  work  will  be  started  at  once. 
The    work    will    cost    approximately    $225,000. 

®W.  F.  Manney  &  Co.,  1009  17th  Ave., 
Nw.,  Seattle,  Wash.,  have  been  awarded  the 
contract  by  the  Board  of  Public  Works  of  that 
city  for  the  grading  of  West  .51st  St.  et  al., 
at  $22,840.  Other  bidders  were:  Robt.  J. 
Barter.  $24,935;  Holt  &  Jcffcry,  $27,453;  An- 
drew Peterson  &  Co..  $25,498.  and  Macquaid 
&  Moore,  $24,655. 

®Wm.  Martell,  421  .Arcade  Bldg.,  Seattle. 
Wash.,  has  been  awarded  the  contract  by  the 
Board  of  King  County  Commissioners,  Se- 
attle, Wash.,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  Permanent 
Highw.ay  No,  2-\  at  $16,975.  The  work 
consists  of  clearing  right  of  way  00  ft.  wide, 
grubbing,  constructing  roadwav  and  graveling 
from  Station  245t00  to  Station  527t00.  Length 
of  improvement  18,200  ft.  O.  .\.  Case  is  clerk 
of  the  Board.     Bids  were  opened  .A.pril  30. 

®Fenn  &  Brennan,  540  30th  St.,  Seattle, 
Wash.,  have  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  that  city  for 
the  paving  of  East  Madison  St..  at  $3,243. 
Other  bidders  were:  Young  &  Uhrich,  $3,7.56; 
S.  Normile,  $3,973;  Sparger  Concrete  Co., 
$3,884;  Holt  &  Jefferv,  $3,726;  DeFlong  & 
Hertborg,  $.3,280,  and  Xura  Case,  $3,631. 

®The  contract  for  paving  in  South  Bend, 
Wash.,  has  been  awarded  to  the  Barber  As- 
phalt Paving  Co.,  of  Seattle,  Wash.,  at 
$15,6.58.  The  city  has  also  awarded  a  con- 
tract for  the  construction  of  a  concrete  re- 
taining wall  and  for  grading  to  the  Jahn 
Contracting  Co.,  of  Seattle,   at  $13,606. 

The  City  Council  of  Puyallup.  Wash.,  has 
authorized  City  Engineer  George  Ball  to  pro- 
ceed with  the  work  of  paving  Meridian  St., 
from  the  end  of  the  present  pavement  to 
the  foot  of  South  Hill.  The  resolution  calls 
for  a   24-ft.   roadway. 

Following  low  bids  were  recently  received 
by  the  City  Commissioners  of  Walla  Walla, 
Wash.,  for  the  laying  of  hard  surface  pave- 
ment in  the  alleys  of  the  business  section  of 
the  city:  Plain  concrete — District  76,  Ralph 
A.  Tribou,  $872 ;  district  77,  Ralph  A.  Tribou, 
$2,.575;  district  78,  Ralph  A.  Tribou,  $907; 
district  79,  Borski  &  Stack,  $597;  district  80, 
Borski  &  Stack.  $2,993;  district  81,  Borski  & 
Stack,  $1,428.  Total  $9,370.  Two-course  con- 
crete— District  76.  Hassam  Co.,  $924;  district 
77,  Hassam  Co.,  $2,743;  district  78.  Hassam 
Co..  $9,062;  district  79,  Has.sani  Co.,  $630; 
district  80,  Hassam  Co.,  $.3,224:  district  81. 
Hassam  Co.,  Sl,.534.  Total  $10,016.  Concrete 
with  top— District  76.  Tribou,  $929;  district  77, 
Tribou,  $2,756;  district  78,  Tribou,  $651;  dis- 
trict 79,  Tribou,  $674;  district  80,  Tribou, 
$.3,405;  district  81,  Tribou,  $1,614.  Total 
$10,345. 

Win.  Martel,  .-Xrcadc  .\nnex.  Seattle.  Wash., 
on  April  30.  submitted  the  lowest  bid  to  the 
King  County  Commissioners,  Seattle,  Wash., 
for   the   constnicticin    of   Permanent   Highway 
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No.    2    A.,    being    18,200    yds. 
Bothell.      The    principal    item  m, 
excavation  of  42,000  cu.  yds   ot,,      ""' 
which  Mr.  Martel  bid  $.28.    Thf      ' 
include  plain  concrete,  rcinforcec 
cavation,     clearing,     grubbing, 
rails,   bridges,   corrugated  pipe, 
wrecking   existing  structures  an 

West  Virginia. 

^•Bids  will  be  received  until 
by  Clerk  of  County  Court,  Nev 
W.  Va.,   for  grading  and  pavin 
road   in   Grant   District,   opposite,. 
pool,  O.     J.   A.   Bowers.  Wcirli 
County   Engineer. 

Wisconsin. 

^Bids  will  be   received  until  n  „ 
27,    by    Board    of    Public    Woi|,  i,',. 
Wis.,   for   furnishing  the  necessy  ijt, 
material     for    paving    Vine    Stjfrf,,, 
.\ve.   to  the  west  line  of   Si-xterti 
granite    top    macadam.      The    - 
to     approximately    the     foUowi 
quantities — 5,052.9  sq.  yds.  of  giii  ■ 
cadam,    3,212.0    lin.    ft.    of   cemt  ,■ 
gutter,    1,677.9    cu.   yds.    of   gra,ig  , 
tion).      J.  T.  Day  is  Chairmanttih 

®John    Lutz    of   Janesville,   \: 
awarded  the  contract  by  the  C 
that  city  for  building  the  citv     -, 
ing    1912    at    $0.70   per    yd.,   an  :l 
additional  where  excavation  is  i|i 

®The  Board  of  Public  Work.di 
Falls,    Wis.,    has    awarded    thcmur 
the   paving  of   Columbia   St.  tn", 
Menasha,   Wis.     Other   bidder^  . 
Wooley  of  LaCrosse ;   Eraser  o 
St.   Paul,  and  the  Advance  0*  i 
of   Menasha. 

Canada. 

•|«Bids  will  lie  received  until 
by  F.  G.  Grififith,  Secretary-T) 
brooke,  Que.,  for  the  followii 
mately  5,000  sq.  ft.  of  grann 
with  crossings  and  curbing  ii 
sections  of  the  city.  A  deposit 
of  the  estimated  cost  amount  of 
accompany  each  tender.  Plan.^ 
tions  can  be  obtained  from  Tho 
City  Engineer.  Sherbrooke,  Qui 

4*Bids  will   be  received  until  p,  ■; 
17,    by    F.     J.     Grififith,     Secrcl  v  '  • 
Sherbrooke,    Que.,    for    paving  ■ 
streets ;        Wellington      St.,     f  ii 
Bridge  to  south  side  of  King  Jl  al»): 
yds.    King  St.,  from  Wellingtorit.  t" 
Bridge,    containing   about   6,200/ds, 
St.,    from    Aylmer    Bridge    to  asi 
Bowen  .'\ve.,  containing  about  ; "^ 
pot  St.,  from  King  St.  to  Gra 
tion,  containing  about  1.100  yds  f'l 
be    received    for    natural,   lake,  lect. 
or  bitulithic.     Further  instructic  a- 
fications  and  forms  of  tender  c 
from  Thomas  Treiublay,  City  1,' 
brooke.   Que. 

^Bids  will  be  received  until  p.  ! 
27,  by  W.  H.  Munro,  Mayor,  S?t  Sti 
Ont.,  for  the  construction  of  -iDii; 
sq.  ft.  of  ceiTient  concrete  sidevkai 
21,000  lin.  ft.  of  concrete  cniiic 
and  specifications  may  be  seeiat  i 
of  W.  W.  Van  Every,  City  Eiiiefr 


BRIDGES—  STEEL     AND      CONCRET 


Illinois. 

•{•Bids  will  be  received  up  to  1  p.  m..  May 
25,  at  the  .Supervisor':  room.  Court  Plouse, 
Belleville,  111.,  for  the  construction  of  two  re- 
inforced concrete  bridges  to  be  built  in  Smith- 
ton  township,  St.  Clair  county.  William  P. 
Kunz,  Town  Clerk,  Smithton.  111.  Kraft 
Bridge:  Span,  40  ft;  roadway,  16  ft.;  total 
height,  about  15  ft.  Estimated  total  amount  of 
concrete,    about    110.0    cu.    yds.;    reinforcing 


steel,  15,3-30  lbs.  Nearest  railroad  station, 
Freeburg,  on  the  Illinois  Central,  3  miles. 
Stream  channel  to  be  changed  by  Commission- 
ers. No  bridge  at  proposed  site.  Average  ex- 
cavation, about  12  ft.-  Sugar  Creek  Bridge: 
.Span,  35  ft.;  roadway,  16  ft.;  total  height, 
about  14  ft.  rCstiiuatcd  amount  of  concrete 
95.8  cu.  yds.;  reinforcing  steel,  12,306  lbs. 
Nearest  railroad  station,  Freeburg,  on  the  Illi- 
nois Central,  4  miles.  Stream  channel  to  be 
changed    bv   the   Commissioners.      No   bridge 


at    proposed    site,     .\verage  exvaii". 
12  ft.     No  local  concrete  mate  Is  are 
able.     Work   to   be   completed  n  or 
September  1,  1912.    More  detail  i"™ 
may  be  had  by  an  examinatioiof  tm 
and     specifications    prepared    b  tlie 
Highway  Commission,  which  iT'^lif 
the   Town   Clerk's  office  or  m:  b''  ' 
upon  application  in  writing,  f""''  !" 
Highway  Commission,  Springfif.  '"■ 
•l-Bids  will  be  received  up  to  '•  '"■ 


•J«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Town  Clerk's  office,  Watseka,  111., 

forced  concrete  bridge  to  be  built 

between  Middlcport  and  Concord 

roquois  county.     Diaries   ]•:.    Bar- 

Icrk  Watseka.  111.    Texas  Hridge  : 

each  55  ft.  in  the  clear:  roadway, 

height,  about  24.5  ft.     Ivstimated 

■oncrete,  o4i.2  cu.  yds.;   rcinforc- 

;340   lbs      Nearest    railroad    sta- 

r'n,  on  the  T.   P.  &   W.   railroad. 

es';  Watseka   about   li  nides.      X<i 

c  materials  available.     No  present 

en  timber  can  be  cut  near  bridge 

trwork     Ordinary  flow  of  stream. 

leep  and  108  ft.  wide  ;  high_  water 

(i  ft.  deep.    Stream  bed  soft,  will 

for  falsework  and  probably  pilc'^ 

cd  for  supportmg  abutments  and 

<  to  be  completed   on   or   Ik- fore 

012.     More  detailed    information 

by  an  examination  of  the  plans 

itions    prepared    by    the     Illinois 

mmission   which  may   be  seen   at 

lerk's  office   or  may   be   obtained 

tion  in  writing,   from  the  Illinois 

nmission,  Springfield.  111. 

be  received  up  to  11  a.  m.,  Ma^- 

lupervisor's    room,    Cook    County 

Chicago,  111.,  tor  the  construction 

■reed  concrete  bridges  to  be  built 

letwecn  .\ddison  township.   Cook 

Elk    Grove    township.     DuPage 

ard  Ehlers.  Town  Clerk.  Bensen- 

ittmueller   Bridge :    Span,    12   ft. ; 

I. ;  total  height,  about  8  ft.    Esti- 

it  of  concrete.  37  :5  cu.  yds. :   re- 

I.  1,620  pounds.     Nearest  railroad 

jnville,  about  4  miles.     No  pres- 

,ow  water  flow,  drv ;  high  water 

■^  ft.  deep.     Excavation  in  clay, 

about  2%  feet  below  stream  bed. 

e  abutments:  reinforced  concrete 

.'.     Black  Sea   Bridge :    Span.   20 

18  ft.:  height,  about  13  ft.    Esti- 

t  of  concrete  in  structure,  65.1  cu. 

ing  steel,  lv037  lbs.     Nearest  rail- 

Bensenvilie,  about  3  miles.     No 

e.     Low   water   flow,    about    1% 

10  ft.  wide:  high  water  about  5 

ravation  to  be  carried  about  3  ft. 

bed  in  clay.    Average  excavation 

deep.    Reinforced  concrete  abut- 

persfructure.     No  local  concrete 

available.     It   is    reported   that 

y  not  known)  may  be  had  at  $1 

I  F.  0.  B.  Bensenville.     Work  to 

'  on  or  before   August    1,    1912. 

information  may  be  had  by  an 

;af   the   plans    and    specifications 

le  Illinois  Highway  Commission. 

seen  at  the  Town  Clerk's  office 

tained  upon  application  in  writ- 

i'  Illinois   Highwav    Commission. 

|1. 

ison,  Orion,  111.,  has  been  award- 
let  for  the  construction  of  four 
i:es  in  Western  township.  Henry 
$2,160.  Bids  for  the  work  were 
;!.  F.  L.  Anderson  is  township 
(11. 

'rommissioners    of    Ottawa,    111.. 

nsideration  the  construction  of  a 

he  tracks  of  the  Chicago,  Rock 

jific  Ry..   at    the    County    House 

I  Indiana. 

i|be  received  until  noon,  June  12. 
'DeKalb  County  Commissioners, 
r.  for  the  construction  of  a  dou- 
■  arch  at  Newville.  Ind.  A.  W. 
t  mty  .\uditor. 

;  of  Knox  County  Commission- 
t.  Ind.,  has  awarded  the  contract 
rruction  of  nine  bridges  to  the 
jidge    Co.,    Vincennes.    Ind.,    at 

II  of  Jasper  County  Commis- 
si ;laer,  Ind..  has  awarded  the  con- 
1  construction  of  two  bridges,  as 

McColly.  Oiicaao  Heights.,  111.. 
^  M.  Williams.  Winamac.  Ind..  at 
iHammond  is  Countv  Auditor. 
J  led  Mav  C, 


Property  owners  uf  Clinton  and  Jefferson 
townships  have  filed  .-i  petition  with  the  Coun- 
ty .\uditor,  Loganspon.  Ind..  askint;  the  com- 
missioners not  to  change  the  site  of  the  pro- 
pcjsed  bridge  to  replace  tbe  old  Georgetown 
hridge,  which  was  <lestroycd  this  Spring  by 
ice  and  high  water. 

The  Board  of  Public  Works,  .\cw  Albany. 
Ind.,  has  under  consideration  the  construction 
of  a  new  bridge  to  replace  the  wooden  struc- 
ture at  Second  St.,  which  was  recentiv  de- 
stroyed by  high  water. 

Iowa. 

Sl'lie  Board  of  L'nion  County  Supervisors, 
Creston,  la.,  has  awarded  the  contract  for  the 
construction  of  a  reinforced  concrete  deck 
girder  bridge  with  24-ft.  driveway  and  IV6  ft. 
walk  to  the  Kimhallton  Construction  Co..  .At- 
lantic,  la.     T.   S.   Del.ay  is  County  Survevor. 

It  is  planned  by  the  lioard  of  Polk  County 
Supervisors,  Des  Moines.  la.,  to  construct  a 
number  of  new  steel  bridges  with  concrete 
floors  to  replace  the  structures  recently  washed 
out  by  high  water. 

®The  contract  for  the  construction  "of 
bridges  in  Lyon  county,  la.,  during  the  year 
of  1912  has  been  let  by  the  Board  of  County 
Supervisors.  Rock  Rapids.  la.,  to  the  Western 
Hridge  &  Construction  Co..   Om.aha,   Neb. 

The  Board  of  County  SuDervisor.s,  Dubuq  e, 
la.,  has  appointed  a  committee  to  confer  with 
the  officals  of  the  Illinois  Central  R.  R.  in  re- 
gard to  the  construction  of  a  viaduct  over  the 
tracks  at  Rockdale.  It  is  believed  that  such 
an  improvement  would  not  necessitate  an  ex- 
penditure of  more  than  $60,000. 

Board  of  County  .Supervisors.  Montezuma, 
la.,  it  is  said,  is  considering  the  advisability 
of  constructing  a  reinforced  concrete  hridge 
on  the  road  from  Grinnell  to  the  Ilazlewood 
cemetery.  As  proposed  the  structure  would  be 
Hi  ft.  long  and  CO  ft.  wide. 

Kansas. 

®The  Missouri  Valley  Bridge  &  Iron  Co.. 
Leavenworth.  Kan.,  has  been  awarded  the  con- 
tract for  the  construction  of  a  steel  bridge 
over  the  Gasconade  River  at  Indian  Ford,  2 
miles  east  of  Vienna.  Mo. 

Louisiana. 

-\t  a  meeting  of  the  Progressive  League. 
Lake  Charles.  La..  President  Perkins  was  ati- 
thorized  to  appoint  a  committee  to  urge  the 
Police  Jury  to  submit  to  a  vote  of  the  people 
in  Wards  3  and  4.  the  proposition  of  the  West- 
lake-Lake  Giarles  Bridge  tax. 

Michigan. 

®The  Marion  Township  Board.  Marion, 
Mich.,  has  let  the  contract  for  the  construction 
of  a  cement  arch  bridge  over  Main  .St.  to  W. 
H.  ?i[cKenzie,  Port  Huron,  Mich.,  at  $1,2.")0. 

®The  Grand  Trunk  Ry.  has  let  the  contract 
for  the  construction  of  concrete  piers  and 
abutments  of  the  railroad  company's  brid.ee 
over  the  Saginaw  River  to  W.  J.  &  I.  G. 
Meagher.  Bay  City.  Mich.  The  contract 
amounts  to  about  $90,000. 

The  Central  Bridge  Co.  has  filed  a  notice  of 
intention  to  apply  to  the  Board  of  Supervisors 
of  Saginaw  county  for  permission  to  rebuild 
and  repair  the  bridge  over  the  Saginaw  River 
at  Bristol  St.  The  outline  of  the  proposed 
work  is  as  follows :  The  east  approach  to  be 
rilled  in  part  w'ith  earth  and  the  balance  re- 
I)aired  as  a  trestle.  Where  now  is  the  east  arm 
of  the  Howe  Truss  Swing  Bridge  will  be 
placed  an  entirely  new.  modern,  permanent 
steel,  through  plate,  girder  bridge,  75  ft.  long 
and  24  ft.  wide  from  center  to  center:  girders 
for  roadway,  and  a  projecting  sidewalk  7  ft. 
wide  on  one  side,  the  roadway  to  be  of  con- 
crete pavement  or  other  satisfactory  and  de- 
sirable pavement.  The  sidewalk  to  be  con- 
crete. Pile  piers  will  be  built  for  the  support 
of  this  permanent  structure.  Under  the  pres- 
ent west  arm  of  the  Howe  Truss  Swing 
Bridge,  a  new  pile  bridge  will  be  built  and  the 
balance  of  the  long  pile  hridge  up  to  the 
Thatcher  Truss  Bridge,  will  be  repaired  and 
renewed  substantially  the  same  as  before.  The 
present  Thatcher  Truss  Bridge  will  be  taken 


down  and  replaced  by  two  complete,  modern. 
permanent  steel,  through  plate  girder  bridges. 
each  75  ft.  long  and  24  ft.  wide  from  center 
to  center.  Pile  piers  will  be  built  for  the  sup 
port  of  this  permanent  structure.  Sidewalk  on 
north  side  of  bridge  will  be  removed  and  a 
new  sidewalk  on  the  south  side  of  the  bridge 
only  be  laid.  The  west  approach  to  be  rebuilt 
as  a  trestle.  J.  K.  Cleveland  is  Vice-President 
of  the  company,  Saginaw,  Mich. 
Minnesota. 

The  special  council  commillee,  Mumeapolis, 
Minn.,  on  new  bridges  has  adopted  a  report 
recommending  that  the  proposed  Third  .'\ve. 
bridge  he  built  of  concrete  and  that  the  city 
engineer  submit  an  estimate  of  the  cost  of  pre- 
paring complete  plans.  .Andrew  Rinkcr  is  City 
I'ngineer. 

The  Town  Board  of  Grand  Rapids,  Minn., 
and  the  Commissioners  of  Itasca  county,  at  a 
recent  meeting,  rejected  all  bids  received  for 
the  construction  of  the  proposed  bridge  over 
the  Mississippi  River  on  the  west  line  of  the 
village  of  Grand  Rapids.  The  structure  will 
he  built  jointly  by  the  town  and  county,  each 
paying  one-half  the  cost,  which  will  be  about 
$20,000.     The  work  will  be  rcadvertised. 

Missouri. 

®C.  E.  Jacoby,  I'.ngineer,  Drainage  District 
No.  3,  Carroll  county,  Carrollton,  Mo.,  has  let 
the  contract  for  the  constructitm  of  two 
bridges,  as  follows :  R.  G.  Culhertson.  Hale. 
Mo.,  for  the  erection  of  75-ft,  Class  A.  Riveted 
Pony  truss  steel  span  bridge  with  15-ft.  wood- 
en approaches  at  each  end  and  resting  on  laced 
legs  cased  in  concrete,  at  $1,500 :  Kansas  City 
Bridge  Co.,  Kansas  City,  Mo.,  for  similar 
structure  resting  on  cylinder  piers  filled  with 
concrete,  at  $1,624. 

The  Board  of  Public  Improvements.  St. 
Louis.  Mo.,  has  submitted  bills  to  the  Munici- 
pal Assembly  providing  for  the  abolition  of 
the  crossing  at  grade  of  Union  Boulevard  and 
the  Terminal  Belt.  The  bills  require  the 
southern  approach  to  the  proposed  viaduct  to 
begin  on  Union  Boulevard  .380  ft.  north  of 
BroW'H  Ave.  The  north  approach  will  begin 
1,570  ft.  north  of  Brown  Ave.  .\  minimum 
clearance  of  the  viaduct  over  the  rails  is  20  ft. 
The  floor  system  and  the  columns  are  to  be 
concrete.  The  roadway  is  to  be  60  ft.  wide 
and  the  sidewalk  20  ft.  In  case  one  of  the 
proposed  ordinances  is  passed  by  the  Assem- 
bly, work  must  begin  two  months  after  the 
approval  of  the  plans.  .A  time  limit  of  one 
year  is  made  for  the  completion  of  the  viaduct 
under   penalty. 

Nebraska. 

4*Bids  will  be  received  until  noon.  May  17. 
by  W.  K.  Newcomb,  County  Clerk.  Clay  Cen- 
ter. Nebr.,  for  the  construction  of  a  30-ft. 
steel  span  bridge  between  sections  7  of  Sut- 
ton township  and  12  of  Lew-is  township.  A 
certified  check  for  $500  must  be  filed  with 
each  bid. 

®The  contract  for  the  construction  of  the 
.\rlington_  State  .'Vid  Bridge,  as  mentioned  in 
our  last  issue,  has  been  let  by  the  County 
Commissioners.  Blair.  Nebr.,  to  E.  S.  Beaty. 
Blair.  Neb.,  at  $11,200.  The  structure  will  be 
180- ft.  high  truss  steel  span  on  concrete  abut- 
ments with  creosoted  wood  block  floor  and 
will  be  completed,  according  to  the  terms  of 
the  contract.  October  1,  1912. 

The  Union  Pacific  Railway  has  started  pre- 
liminary work  for  the  construction  of  bridges 
necessary  on  the  second  track  between  Lara- 
mie and  Lookout.  .-Xctual  construction  work 
on  the  bridges  will  be  commenced  bv  July  1.  it 
is  expected.  The  structures  vary  from  30  to 
3.000  ft.  in  length  and  will  necessitate  an  ex- 
penditure of  about  $500,000.  R.  L.  Huntley, 
Omaha,  Nebr.,  is  Chief  Engineer  and  .Assist- 
ant General  Manager. 

It  is  reported  that  engineers  of  the  Chicago, 
Burlington  &  Quincy  Railroad  are  preparing 
plans  for  the  construction  of  a  new  bridge 
over  the  Platte  River  at  Ashland,  Nebr.,  esti- 
mated to  cost  approximately  $1,000,000.  L.  J. 
Hotchkiss.  Chicago.  111.,  is  Assistant  Bridge 
Engineer. 


<^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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New  York. 

®The  Uiiitc-d  Construction  Co.,  Albany,  N. 
Y.,  is  reported  to  have  been  awarded  the  con- 
tract for  the  superstructure  of  the  highway 
bridge  over  the  Connecticut  River  at  Kast 
Haddam.  Conn.,  at  a  bid  of  $107,01)3.  W'nrk 
is  already  under  way  on  the  substructure. 

The  Board  of  County  Supervisors,  Monroe 
county,  Rochester,  N.  Y..  has  passed  a  reso- 
lution authorizing  Good  Roads  Committee  and 
tlie  County  Superintendent  of  Good  Roads  to 
advertise  for  bids  for  the  construction  of  a 
new  county  bridge  over  the  Genesee  River  at 
the  present  location  of  the  Rush-Wheatland 
River  Bridge,  in  accordance  with  the  plans 
and  specifications  prepared  by  the  bridge  en- 
gineer of  the  Highway  Department  of  New 
York  State,  which  are  now  on  tile  in  the  office 
of  the  County  Superintendent.  The  bridge 
will  cost  $25,000. 

The  State  Engineer's  Department  of 
Bridges,  Albany,  N.  Y.,  is  about  to  take  up  the 
matter  of  reconstructing  the  bridge  on  the 
Weedsport-Cato  Road  over  the  Seneca  River. 

A  special  town  meeting  has  been  held  at 
Central  Bridge,  N.  Y.,  to  submit  to  the  voters 
the  proposition  of  erecting  a  new  bridge  over 
Cobleskill  Creek  at  Wetsel's  Hollow  at  an  ex- 
pense of  $9,000. 

City  officials  of  Syracuse,  N.  Y.,  are  taking 
steps  to  have  the  State  rebuild  the  bridge 
over  Lay  Creek  in  Park  St.,  which  recently 
collapsed.     H.  C,  Allen  is  City  Engineer. 

It  is  expected  that  the  State  of  New  York 
will  let  the  contract  about  June  1,  for  the  con- 
struction of  a  bridge  over  Black  River  Canal 
on  E.  Dominick  St.,  Rome,  N.  Y. 

North  Carolina. 

The  Board  of  County  Commissioners. 
Greenville,  N.  C,  has  decided  upon  the  con- 
struction of  a  new  bridge  over  the  brancli 
near  Lon  Sluder's  place  in   Pitt  county. 

Ohio. 

^Bids  will  be  received  until  noon.  May  31, 
by  Board  of  Franklin  County  Commissioners, 
Columbus,  C).,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
reinforced  concrete  arch  bridge  over  the  Olen- 
tangy  River  on  King  Ave.,  Columbus,  O.  F. 
M.  Sayre  is  County  Auditor. 

®The  Board  of  Mahoning  County  Commis- 
sioners, Youngstown,  O.,  has  awarded  the  con- 
tract for  the  construction  of  concrete  abut- 
ments for  a  bridge  over  Mill  Creek  on  the 
Shields  Road  in  Boardnian  township,  to  Link 
&  Hewig,  at  their  bid  of  $1  per  cu.  yd.  for 
excavation  and  $0.23  per  cu.  yd.  for  concrete 
masonry. 

®The  Board  of  Ashtabula  County  Commis- 
sioners, Jefferson,  O.,  has  awarded  the  con- 
tract for  the  construction  of  a  plate  girder 
bridge  over  Ashtabula  Creek  on  Gulf  Road  to 
the  Brookville  Bridge  Co.,  Brookville,  O.,  at 
$1,245,     Bids  were  opened  May  8. 

®The    contract    for    the    construction    of    a 


bridge  over  .\uglaize  on  the  Putnam-Paulding 
county  line  has  been  awarded  to  the  Oregonia 
Bridge  Co.,  Lebanon,  O.,  at  $12,830.  Bids 
for  the  work  were  npened  at  Ottawa.  O., 
.May  7. 

Oregon. 

Board  of  Jackson  County  Commissioners, 
Jacksonville,  Ore.,  has  decided  upon  the  con- 
struction of  a  new  $40,000  bridge  over  Bear 
Creek  in  Medford.  The  city  will  pay  $13,5011 
toward  the  cost  and  will  receive  in  turn  the 
present  structure  which  will  be  moved  to 
Jackson  Boulevard.  Bids  for  the  new  bridge 
will  be  asked  for  shortly. 

Members  of  the  Rose  City  Park  Improve- 
ment League  are  petitioning  the  city  of  Port- 
land. Ore.,  for  the  construction  of  a  double 
deck  steel  bridge  in  place  of  the  present  Burn- 
side  St.  bridge. 

Pennsylvania. 

^Bids  will  be  received  until  10  a.  ni..  May 
22,  liy  D.  K.  Hoch,  County  Controller,  Read- 
ing, Pa.,  for  the  erection  of  a  wooden  truss 
bridge  crossing  the  Schuylkill  Canal  at  Lees- 
port,  Berks  county.  Pa.,  also  repairing  abut- 
ments and  wing  walls.  Plans  and  specifications 
can  be  had  at  the  County  Commissioners'  of- 
fice, Reading,  Pa.,  upon  payment  of  five  dol- 
lars, which  will  be  refunded  when  the  same 
are  returned.  All  bids  must  be  accompanied 
with  a  certified  check  equal  to  10  per  cent,  of 
the  aggregate  amount  of  the  bid. 

®Advices  from  Ebensburg,  Pa.,  state  that 
the  Commissioners  of  Camliria  County  have 
awarded  the  contract  for  the  erection  of  a 
bridge  over  Solomon's  run  in  Dale  to  Charles 
Schenkemeyer  &  Sons  at  $2,570.  Other  bids 
received  were  as  follows :  B.  Gigliotti.  $3,025.- 
72:  Polo  Azzara,  $2,930;  M.  M.  Sheeslev, 
$2,045.20;  Farris  Bridge  Co.,  $2,793;  W.  A. 
Schmidt,  $2,600 ;  Thiele  Construction  Com- 
pany, $2,650. 

Commissioners  of  Luzerne  County,  Wilkes- 
barre.  Pa.,  are  to  build  the  proposed  bridge 
connecting  Nanticoke  with  West  Nanticoke 
before  1913.  Hugh  McGeehin  is  Secretary  of 
the  Board. 

Commissioners  of  Y'ork  and  Cumberland 
counties  have  decided  upon  the  improvements 
necessary  for  the  joint  bridge  near  New  Ciun- 
berland.  Pa.  York,  Pa.,  is  county  seat  of 
York  county. 

The  Supervisors  of  Londonderry  township 
have  asked  the  Commissioners  of  Dauphin 
county,  Harrisburg,  Pa.,  to  have  .specifications 
changed  for  the  construction  of  the  proposed 
bridge  in  that  township. 

Commissioners  of  Luzerne  county,  Wilkes- 
barre.  Pa.,  have  retained  Charles  Miles,  7 
.South  Franklin  St.,  Wilkesbarre,  Pa.,  as  con- 
sulting engineer  to  prepare  plans  for  the  con- 
struction of  a  permanent  floor  in  the  Berwick- 
Nescopeck  bridge. 

The  County  Commissioners  have  offered  to 
pay  five-thirteenths  of  the  cost  of  building   a 
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highway   bridge   between   the 
Sixteenth  Wards  of  the  city  oflh,,'. 
The  cost  to  the  county  will  noticpf! 

Vermont.    | 

Plans   prepared   by   F.   O.  Si  lair 
ton,   Vt.,    for   the   construction|if  t'| 
reinforced   concrete   viaduct  o 
&  Maine,  Grand  Trunk  Railrcis 
boro  at  Bridge  St.,  have  been 
Public    Service    Commission, 
will    be   413    ft.    long    and   wil|c|i, 
grade  crossing  and  will  cost  a|ut  t 

Wisconsin. 

The  Board  of  Directors  of  tfMer 
Qianiber  of  Commerce  has  at 
tion    asking   the    Board    of   Pi 
bu'ld  a  bridge  on  Mill  .St.,  tc^ 
The  County  Board  will  take  aeon !(, 
sisting  the  city  in  the  project.   ' 

The    Board   of   Marinette   C.ntv 
sioners,  Marinette,  Wis.,  has  dcder] 
on    the   petitions   asking   that 
half  the  cost  of  the  following  1  .i 
across    Beaver    Creek,    $700,    'or 
Little    River    of    the     PeshtigiR., 
.Amberg,  bridge  over  the  nortbrn 
Pike,  $500  ;  Steohenson,  acrossiut  • 
Nocquebay,    $1,000.      The    ammt 
each  instance  is  one-half  of  tl 
the  bridge. 

In  connection  with  the  cons 
proposed    highway    through    I 
Wis.,   a  new   bridge  will  be  c-iUa 
Fish   Creek  to   replace  the  oldvooii 
ture.     The  cost  of  the  bridgevill  i 
$10,000.     Washburn,  Wis.,  is  cmtv  : 

Canada. 

•{•Bids  will  be  received  un 
County  of  Waterloo,  for  the 
a  bridge  over  tlie  Grand  Rivei 
structure  will  have  two  lOn 
with  concrete  abutment,  pier,  t 
Connor,    Berlin,    Out.,  are  En,. 

^Bids  will  be  received  un 
Henry  Tillman,  Secy.-Treas.,  S 
for  the  construction  of  a  b 
Qu'Apelle   River  at   St.   Lazarcai, 

®The  Dominion  of  Canada  (vcn 
awarded  the  contract  for  the  mst: 
the  St.  Andrews  lock  bridges  il 
Construction  Co.,  Ltd.,  Wint,eg, 
$150,000.  The  contract  calls  fiak, 
span  to  be  operated  by  electrity  ir 
and  closing  for  the  passage  |  boa 
structure  will  require  in  the  fcinit 
tons  of  steel  and  25,000  cubicard- 
Crete. 

®The  contract  for  the  const  :tin 
inforced  concrete  subway  und<  tli 
Pacific  Ry.,  on  11th  St.,  has  en  '• 
City  Commissioners,  Moose  .w. 
Wilson,  Townsend  &  Saunde'  M 
Sask.,'at  $82,.36S.  E.  B.  Bonne- 
Bids  for  the  work  were  openc  .| 
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Arkansas. 

^Bids  will  be  received  from  1  until  3  p.  m.. 
May  .30,  by  Directors  of  Beaver  Bayou,  Drain- 
age District,  at  the  Board  of  Trade  room,  Solo- 
mon bldg.,  Helena,  Ark.,  for  the  construction 
of  the  following  described  floating  dredge 
ditches:  Johnson  Bayou  Ditch,  025  Sta's., 
307,000  yds.;  Lick  Creek  Ditch,  .340  Sta's.,  .5.39,- 
000  yds.;  Beaver  Bayou  Ditch,  840  Sta's.,  675,- 
000  yds.;  Hillside  Ditch,  250  Sta's,,  85,000  yds. 
Maps,  profiles  and  specifications  will  be  sent 
to  prospective  bidders  by  C.  B.  Bailey,  Wymie, 
.''i.rk.  J.  A.  Guissinger,  Helena,  Ark.,  Resi- 
dent Engineer,  will  go  over  the  work  with 
contractors  by  appointment.  A  bidder's  bond 
for  $5,000  will  be  required  from  each  bidder. 
E.  M.  .Mien  is  Secretary. 


Colorado. 

The  directors  of  the  Northern  Colorado  Irri- 
gation District  held  a  meeting  at  Greeley,  Colo., 
on  May  7  to  consider  a  proposition  to  bond 
the  district  for  $2,400,000  for  an  irrigation  sys- 
tem. This  district  adjoins  the  Greeley-Poudre 
district  on  the  north,  comprises  50,000  acres 
lying  between  Nunn  and  Carr  and  extends 
west  into  Larimer  county.  It  is  proposed  to 
build  five  reservoirs  to  catch  flood  waters  to 
partially  supply  the  district.  Michigan,  Stone- 
wall, Boxelder  and  other  small  streams  will 
furnish  most  of  the  supply.  It  is  understood 
that  landholders  generally  favor  bonding  the 
district,  and  work  of  construction,  it  is  ex- 
pected, will  commerce  in  two  months.  W.  W. 
Wilson  and  E.  S.  Smith  of  Denver,  Colo.,  are 
interested. 


Illinois. 

^Bids  will  be  received  un  " 
Diveley  Levee  &  Drainage  ijtrui 
Township,  Fayette  County,  111. tor  t 
000  cu.  vds.  of  levee  work,  6  tc  ft 
6  ft.  to"p  and  about  20.000  ciiyds 
ditches,  3  to  4  ft.  deep,  4  to  6  Iw- 
est  railroad  station  is  St.  Elm  9  i- 
the  work.  Total  estimated  ct  a; 
000.    J.  V.  Waddell  is  Enginee  Vai 

•J>Bids  will  be  received  untilvb: 
R.  Jones.  Clerk.  Big  Rock,  III.  or  : 
material  and  labor  necessary  \0' 
ditches  in  Big  Rock  Drainage  )i^i 
of  Big  Rock  Township.  Kane  Cini 
work  requires  the  following  sh^  ['' 
tile:  2,000  ft.,  of  22  in..  averaiO'i' 
2,.500  ft.  of  24  in.,  average  deptl')  h,; 


•f-  indicates  work  now  open  for  bids.     *  indicates  a  contract  let  recently. 
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icragc  depth  5  ft.;  2,700  ft.  of  28 
,'ieutli  4  ft.  Soil  is  loam.  No  rail- 
'';,ss  Nearest  railroad  station  is 
<inilcs  from  the  work.  The  oiigi- 
\,,,,t'  &  Wells,  :J17  Coulter  hklg.. 
li  Certified  cheek  for  $1,00(1  re- 
bids.     Estimated    cost    of    worU 


I        Indiana. 

iiopened  April  L'O  by  T.  J.  Johnson, 
I  evor,  Mt.  Vernon.  Ind.,  tor  about 
e  dredge  ditch  work,  the  contract 
I'd  to  Fred  C.  Morgan.  Vincennes, 
'Ills  per  cu.  yd.  for  excavation,  to 
|.-iiig  right  of  way  Urn  ft.  wide. 
•  alls  for  dredging  Big  Creek  for 
'  ittle  Creek  for  4t<,loo  ft.,  Macado 
i'ilSO  ft,  and    Now    l.attcral.    l.iioil 


Iowa. 

>1  be  received  until  1  p.  ni..  May 
I,  I  of  Greene   County   .Supervisors, 

1,  for  the  necessary  labor  aiul 
I  e'ssary  for  the  construction  of 
iitrict'No.  80  in  Green  County,  la. 
s;  County  .Auditor. 
[for  Drain  4f*  in  Kossuth  CoiuUv. 
'  -h  were  opened  at  .-Mgona  on  .May 
'  awarded  to  W.  H.  O'Brien.  Fort 
;it  $6,016,  and  to  Shinn  &  Busch, 
at  $2,739.      The    work    includes 

i;  in.  to  24  in.  tile. 

Louisiana. 

irson-Plaquemines    Drainage    Dis- 

cted  its  formal  organization  at  the 

at  Gretna,  La.,   and   has   elected 

;  officers:  George  .A.  Hero,  presi- 

Dauenhauer,    St.,   vice-president, 

■  J.  Ehret,  secretary  and  treasurer. 
e  issued  to  carry  on  the  work. 
■  jury  of  Calcasieu  Parish,  Lake 
granted  the  petition  for  the  for- 
lulphur  Drainage  District  No.  1. 
.liSO  acres  of  laud  surrounding 
he  commissioners   named    by    the 

'  for  the  district  are :  S.  M.  Lyons, 
ig  and  J.  J.  Koonce.  The  Union 
will  pay  about  !I0  per  cent,  of  the 

'  the  district. 

Parish  Police  Jury,  Lake  Charles, 
•(I  the  formation  of  Keystone 
strict  No.  I,  a  few  miles  west  of 

[■,  embracing  ."(.."jOO  acres  of   land. 

I  on  of  a  district  was  resisted  by 
;  land  owners,  but  a  committee 
dice  Jury  held  a  hearing  and  ro- 
vor  of  the  district. 

'        Michigan. 

■ange,  Grand  Rapids,  Mich.,  at 
low  bidder  for  straightening  and 
'Idhrook  Creek  for  the  Board  of 
rand  Rapids. 

'ler  &  Sons  of  .Ann  .\rbor  have 
d  the  contract  from  E.  P.  Decker 
troit  for  building  the  embankment 
lam  on  the  Huron  River,  one  mile 
I  .Arbor.  This  dam  is  to  be  built 
itern  Michigan  Edison  Co.,  and 
lit  70,000  cu.  yds.,  mostly  wheeler 

Minnesota. 

[i  Co.,  Cottonwood,  Minn.,  have 
•d  the  contract  at  $13,071,  for  the 
of  Judicial  District  No.  1  of  Mar- 
l)ids  for  which  were  opened  May 
'unt,  Minn.  The  work  calls  for 
■2n-in  tile,  .^,400  ft.  of  18-in.  tile, 
16-in.  file,  4,200  ft.  of  l.")-in.  tile,- 
!4-in.  tile,  2,800  ft.  of  12-in.  tile, 
h'-in.  tile  n,6.50  ft.  8  in.  tile,  and 
.  tile. 

uni,  .Auditor  of  Koochicking  Coun- 
^nal  Falls,  ]\Iinn.,  has  not  awarded 

for  the  construction  of  Judicial 
.  which  will  he  23  miles  long  and 

21^,000  cu.  vds.  of  earth  e.xcava- 
j*'ere  opened  May  9.  The  cost  of 
l-stimated  between  $28,000  and  $29,- 


iMO.     .\o  new  dati   lor  recviving  hids  has  been 
set. 

Nebraska. 

•|«Bid>  wdl  1.1'  liccncd  nniil  1  p.  ni.,  Jinu- 
HI,  by  Secretary  John  llackus.  P.  ().,  Waco. 
Nebr.,  R.  E.  1).  .\o.  2.  German  Drainage  Dis- 
trict, York  County,  .\\l)r.,  for  the  construc- 
tion of  a  drainage  system,  estimated  to  cost 
about  $3,00(1. 

North  Carolina. 
^-Bids  will  be  receivi-d  until  n.xm,  June  12, 
by  the  Connnissioners  of  Black  Swamp  &  Jacob 
Swamp  Drainage  District,  l.umbcrton,  N.  C, 
for  the  construction  of  drainage  canals.  The 
work  will  include  approximately  1,240.^00  cu. 
yds.  of  material.  G  B.  .Si-llers  is  Chairman  of 
the  Board.  Ofticial  ailvertiscinent  will  be 
found   elsewhere   in   ibis   issue. 

Tennessee. 

.A  bill  has  been  introduced  in  Congress  to 
appropriate  $30,0(iil,iiuil  for  maintaining,  rais- 
ing and  protecting  the  kvfcs  of  the  .Mississippi 
and  its  tributaries.  The  money  would  be 
spent  under  the  direction  of  the  Secretary  of 
War. 

Memphis,  Tenn.  and  Vicinity. 

^kh(,ri..\k    (  OKKKM'ONIiKNtK..) 

®Jesse  Nichols  and  .McCIavey  Brothers 
of  Memphis,  were  awarded  a  gi^ading  con- 
tract last  week  by  Lnmh  Land  Co.,  for 
about  50,(XK)  cu.  yds.  of  sid)-divi>ion  work 
in  the  eastern  part  of  the  city.  It  is  un- 
derstood that  the  contract  price  is  between 
IS  cts.  and  16  cts.  per  cu.  yd.  While  both 
Nichols  and  McCIavey  have  their  outfits 
hard  at  work  en  other  contracts  in  the  city, 
it  is  said  they  can  sub-let  the  Lamb  work 
at  a  neat  profit  and  that  forces  will  he 
placed  on  the  work  at  once. 

I^utlier  V.  Kerr,  .Assistant  United  States 
Engineer,  has  returned  from  the  White 
River  levee  district,  where  he  made  a  de- 
termined fight  against  the  flood  near  Mo- 
doc, -Ark.  But  the  odds  were  too  great 
against  him,  and  a  crevass  occurred  on 
account  of  the  river  Howing  over  the  top 
of  the  embankment.  On  account  of  the  ex- 
posure to  the  rain  .-md  cold.  Mr.  Kerr  was 
ill  for  a  few  days,  Init  is  now  liis  old  self 
again. 

Last  week  the  Illinois  Central  ])lace(l  an 
order  for  2,000  freight  cars  -and  previously, 
it  is  said,  had  been  a  lieavy  buyer  of  rails; 
this  is  all  taken  as  an  indication  of  pros- 
perity during  the  present  season  and  shows 
that  the  road  is  getting  ready  l<)  turn  loose 
some  of  the  contracts  which  it  has  had 
bottled  up  for  some  years  past. 

The  announcement  that  Iscle  Brothers 
are  to  begin  erection  at  once  of  a  10-story 
hotel  at  the  corner  of  Main  and  .Adams  St., 
Memphis,  has  been  received  with  delight 
by  the  citizens  living  in  the  north  end  of 
town.  The  building  will  be  of  reinforced 
concrete  construction  and  will  cover  half 
a  block.  Plans  and  specifications  are  now 
being  prepared  and  will  be  sent  out  to  local 
contractors  within  the  very  near  future.  It 
is  estimated  that  the  structure  will  cost 
about  $450,000. 

Fred  Bownes,  for  many  years  the  Chief 
Clerk  to  the  General  Superintendent  of  the 
Y.  &  M.  V.  at  Memphis,  has  been  promoted 
to  the  head  of  the  Vicksburg  division  of 
the  same  road  in  charge  of  operation.  Fred 
was  well  liked  by  ail  the  construction  boys 
w^ho  will  be  glad  to  learn  of  his  rise.  In 
line  with  the  ncw_  system  inaugurated  by 
the  new  management  of  the  I.  C.  and  Y. 
&  M.  V.  roads,  merit  counts  above  all  else 
and  Fred's  friends  are  showering  him  with 
congratulations    on   his    new   advancement. 

M.  J.  Roach,  one  of  the  leading  levee 
builders  in  this  section  and  a  member  of 
the  National  River  &  Harbor  Congress  has 
always  good  news  on  tap  to  give  out  when 
it  conies  to  helping  those  in  his  district. 
Mike's  latest  dope  is  from  the  bureau  of 
Publicity  of  Congress  which  in  a  nutshell 
outlines   one   of   the   best   features   ever  em- 


bodied in  the  River  and  Harbor  measure. 
The  River  and  Harbor  appropriation  bill 
reported  by  Senator  Nelson  of  the  Coni- 
incrcc  Committee  of  the  Upper  Branch  of 
Congress  is  in  many  ways  the  most  im- 
portant measure  the  committee  has  recom- 
mended in  yeais,  as  it  urges  legislation  that 
cannot  help  but  i)rove  of  far  reaching  char- 
acter. In  extending  the  scope  of  the  usual 
investigation  on  the  part  of  engineers, 
which  is  reiiuired  in  order  that  compre- 
hensive reports  may  be  made  on  same,  the 
committee  emphasizes  the  position  taken 
by  the  National  River  and  Harbor  Con- 
gress early  in  its  history,  that  of  lixing  a 
time  limit  for  the  completion  of  some  of 
the  large  projects  in  order  that  the  public 
may  be  prepared  to  use  the  harbor  or  wa- 
terway thus  improved.  The  bill,  however, 
goes  farther  than  any  similar  measure,  ap- 
propriating money  for  rivers  and  harbors 
as  it  calls  upon  the  Chief  of  Engineers  of 
the  .Army  and  the  Board  of  Engineers  of 
Rivers  and  Harbors  to  report  to  Congress 
"in  which  shall  be  included  a  preliminary 
report  not  later  than  Dec.  11th,  1912,  upon 
the  saving  as  well  as  other  advantages 
which  can  be  accomplished  by  the  adoption 
of  the  continuing  contract  system  and 
rapidity  with  which  projects  should  be 
completed,  upon  methods  of  standardiza- 
tion by  which  the  waterways  of  the  coun- 
try may  be  improved  uniformly  in  propor- 
tion to  their  capacities."  To  enable  the 
Board  of  Engineers  to  properly  secure  this 
information  an  appropriation  of  $100,0(X1 
is  made.  While  this  is  a  decided  step  for- 
ward, the  Commerce  Committee  is  not  con- 
tent to  stop  there,  but  requires  that  in- 
(piiries  shall  be  made  into  both  private  and 
public  terminals,  and  transfer  and  dock 
facilities  contiguous  to  the  waterway  to  be 
improved.  The  ciuestion  of  terminals  has 
been  one  of  very  great  importance  ever 
since  the  adoption  of  the  present  system  of 
treating  the  waterways  of  the  country,  for 
one  of  the  most  serious  handicaps  to  wa- 
ter transportation  has  been  the  lack  of 
public  dock  facilities  at  reasonable  rates 
and  within  the  reach  of  all  desiring  to  use 
them.  "The  tendency  has  been  toward 
ov.'nership  and  control  of  such  facilities  by 
railroads,"  the  report  says,  "or  by  these 
and  steamship  lines  acting  in  conjunction 
with  them,  a  practice  not  conducive  to 
healthy  competition  on  the  cheap  handling 
of  freight.  While  many  communities,  in- 
cluding several  of  the  larger  cities,  are 
awakening  to  the  importance  of  freeing 
commerce  from  handicap  in  tliis  direction, 
by  municipal  or  other  public  ownership  or 
control  of  docks  and  terminal  facilities, 
there  is  much  remaining  to  be  done."  Sen- 
ator Nelson,  Chairman  of  the  Commerce 
Committee,  who  is.  looked  upon  as  the 
father  of  the  Continuing  Contract  System, 
which  has  been  of  incalculable  benefit  in 
establishing  a  comprehensive  policy  of  wa- 
terway improvements,  is  enthusiastic  in 
support  of  these  new  departures  in  the 
River  and  Harbor  bill  and  hopes  to  see  the 
bill  signed  by  the  President  as  it  will  pass 
the   senate. 

George  Lipscome,  a  well  known  and 
much  liked  concrete  contractor  of  Mem- 
phis, has  finished  his  job  for  the  Union 
Station  company  and  is  casting  about  for 
new  work  in  his  line.  He  has  a  well 
equipped  force  and  George  claims  he  can 
lay  a  sidewalk  almost  as  quick  as  a  man 
can  walk  over  it — and  then  keep  a  little 
ahead   of  the   pedestrian. 

C.  D.  Smith,  the  well  known  Memphis 
contractor,  is  still  laid  up  at  his  home  from 
the  efTects  of  a  broken  leg.  Charlie's  leg 
gave  him  lots  of  trouble  after  the  break, 
which  turned  out  to  be  an  extremely  seri- 
ous one,  and  on  top  of  that  handicap,  sick- 
ness set  in  and  now  the  doctors  are  making 
a  hard  fight  to  ward  off  pneumonia.  Last 
week  Charlie  could  see  no  one  on  business, 
but  he  hopes  to  be  in  such  condition  with- 
in a  few  days  that  his  associates  may  be 
able  to  call. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Twn  clioice  streets  are  to  come  up  in 
Alenipliis  in  the  next  two  weeks — Wcbstei 
and  Mississippi.  The  one  is  to  be  paved 
witli  wood  block,  the  otiier  with  brick.  .\1I 
tlie  local  boys  have  begun  to  -sharpen  their 
pencils  and  hope  to  keep  the  work  in  the 
local  rank.  Mike  Larkin  will  be  the  close 
bidder  for  the  wood  block,  it  is  touted, 
while  the  Roach-Manigan  Paving  Co.,  will 
go  to  the  cloth  for  the  brick,  Mississippi 
Ave.  being  one  of  the  brick  streets  this  lat- 
ter firm  is  now  finishing  on  the  south  end. 

Guy  Shuford,  of  Shuford  Brothers,  was 
in  town  last  week,  looking  better  than  ever. 
Guy  feels  a  little  raw,  however,  for  his  out- 
lit  got  caught  where  they  were  working, 
just  below  Benoit,  Miss.,  and  is  now  under 
about  10  feet  of  water.  Guy  states  tliat 
they  were  barely  able  to  save  the  live 
stock,  but  the  canvas  and  commissary  will 
be  almost  a  total  loss.  The  Shuford  Boys 
always  were  optimists,  however,  and  de- 
clare that  they  will  more  than  break  even 
with  all  the  good  picking  in  the  dirt  mov- 
ing line  coming  up. 

The  recent  Rivers  and  Harbors  bill 
passed  on  May  9th  failed  to  include  any 
appropriation  for  Memphis,  and  Mayor 
Crump  will  have  to  cast  around  for  some 
other  manner  of  saving  Memphis  from  the 
annual  overflow.  This  appropriation  of  $6,- 
000.000  additional  is  for  the  immediate  re- 
pair  and    strengtbenin.g    of   the    full    line    of 


levee  on  the  big  river  and  with  the  raising 
(if  all  levees,  the  North  End  of  Memphis 
will  "catch  it  in  the  neck"  each  year  unless 
some  means  is  devised  to  prevent  the  flood- 
ing. So  far,  about  the  best  idan  proposed 
is  to  extend  a  line  of  levee  straight  down 
Front  St..  to  the  Bayou  Gayosa  mouth, 
dam  the  bayou,  and  then  install  a  battery 
of  powerful  pumps  to  keep  the  water 
pumped  over  the  dam.  In  this  way,  it  will 
prevent  the  water  backing  up  the  l)ayou. 
which  is  the  immediate  cause  of  the  flood- 
ed section  of  Memphis.  This  plan  is 
thought  favorably  of  by  Engineering  ex- 
perts in  this  section,  and  is  recommended 
by  Major  Clarke  S.  Smith,  the  United 
States  Engineer  at  Memphis,  in  his  report 
to    the    Mississippi    River    Commission. 

Recent  soundings  taken  at  Memphis 
show  that  the  Harbor  is  filling  up  deeper 
every  day.  Last  week  the  depth  was  a 
trifle  over  13  ft.  from  the  Kate  Adams 
Wharf,  while  today,  though  the  river  has 
risen  but  I'/j  ft.,  soundin.gs  show  between 
9'/_;  and  10  ft.  Ordinarily,  at  this  stage 
there  should  be  30  ft.  of  water  at  the  point 
soundings  were  made,  but  the  height  of  tlu 
water  permits  the  current  to  cut  across 
Hopefield  Point,  which,  by  the  way,  it  is 
carrying  away  piece-meal,  and  forms  an 
eddy  at  Memphis,  which  deposits  the  silt 
along    the    harbor. 


Texas. 

The  Commissioners  of  Drai 
No.  1  of  Hidalgo  County,  M. 
have  awarded  a  contract  to  J  , 
moving  about  110,000  cu.  yds.  o 

Washington. 

The  City  Council  of  Pro&ser, 
jected  all  bids  received  early  tl 
the  construction  of  a  municipal 
teni  and  will  call  for  new  bids 


^'  Disirij 

in. 


i''s'i.,liasre. 
.montlifoi 
Ration  svs. 


Wisconsin. 

4*Bids  will  be  received  until  1 
P..    Angelo,    Plainfield.    Wis     f.  .,.   •  .- 
18..-if)   miles  of  ditch,   including  L!'  *'""! 


y  3fl  ty  \\r 


231,192   cu,  yds.^of-ea;^:"*^f^5!;ll 


ment  will  be  found  elsewhere  ,„„ 
^•Bids    will    be_  received   untifclay  ^j,^ 


'"jis  isiif 
Commissioners    of    theFirst   Akioi,  to  ,|,; 


Rattlesnake  Drainage  District,  Lf  r 
Deerfield,  Wis.,  for  drainage  \rt 
Hall,  Madison,  Wis.,  is  Attorne.VOi 
vertisement  will  be  found  else'ier, 
issue. 

Canada. 

^Bids  will  be  received  until  p 
30,  by  A.  B.  Robertson,  Reeve,  Weji 
Ont.,  for  the  construction  of  thr. 
bell  Municipal  Drain  in  the  E;«r 
of  the  township  of  Wellesley  ith. 
of  Waterloo,  Ont. 


WATER  -WORKS 


Arizona. 

^Bids  will  be  received  until  10  a.  m.,  June 
12,  by  Capt.  J.  L.  Jordan,  Constructing  Quar- 
termaster, Fort  Huachuca,  .Ariz.,  for  the  con- 
struction of  an  8-in.  steel  water  pipe  line  H% 
miles  long.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Arkansas. 

The  Brinkley  Water  &  Light  C.i..  Brinkley, 
.Ark.,  is  pl;uining  improvements  tn  its  water- 
works plant. 

California. 

The  citizens  of  San  Diego.  Cal.,  on  May 
7,  it  is  reported,  \oted  the  issuance  of  bonds 
for  the  purpose  of  extending  the  water  sys- 
tem, to  the  amount  of  $:34O.O00. 

The  Limited  Mutual  Water  Co.  has  been 
incorporated  with  a  capital  stock  of  $20,000. 
according  to  advices  from  Pomona,  Cab,  to 
furnish  water,  beautify  and  make  profitable 
and  desirable  land  within  the  limits  of  its 
jurisdiction,  and  to  pack,  handle  and  market 
any  products  from  this  land.  Charles  W. 
Churchill  is  President  and  L.  W.  Cushman 
is   .Secretary. 

Georgia. 

The  Water  Commissioners  of  Macon,  Ga., 
have  approved  the  specifications  prepared  bv 
Consulting  Engineer  George  W.  Fuller  of 
New  York  City  for  the  new  pumping  engine 
soon  to  be  installed  at  the  waterworks.  Bids 
will  shortly  be  asked. 

The  City  Council  of  Atlanta,  Ga.,  has  lieen 
asked  to  spend  $7,000  on  the  repair  of  the 
dam  at  the  Hemphill  reservoir,  which  has 
cracked   across  the  top. 

Idaho. 

The  citizens  of  Rupert,  Ida.,  on  May  21 
will  vote  on  the  proposition  of  issuing  Imnds 
for  the  construction  of  a  waterworks  .sys- 
tem. 

Illinois. 

The  Champaign  &  Uriiana  Water  Co., 
Champaign,  111.,  has  increased  its  capital  stock 
from  $5,000  to  $400,000.  The  increased  cap- 
ital is  to  be  held  in  the  treasury  fi.r  future 
improvements. 

•{•Bids  will  be  received  until  11  a.  ni.,  Ma.v 
20,  by  Board  of  Administration,  Springfield, 
Til.,    for    ecpiipping    the    water    works    of    the 


Elgin  State  hospital,  Elgin.  Ill,  with  motors, 
triplex  pumps,  centrifugal  pumps  and  other 
electrical  supplies.  F.  D.  Whipp  is  Fiscal 
Supervisor. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
until  11  a.  m..  May  22,  for  furnishing  the 
necessary  labor  and  materials  to  properly  de- 
sign, construct  and  deliver  to  the  city  of  Chi- 
cago, 1  75  H.  P.  steam  boiler,  Scotch  marine 
type,  for  use  on  a  floating  pile  driver,  com- 
plete with  smoke  stack,  valves  and  gauges ; 
.general  essential  details  are  as  follows: 
Workin.g  steam  pressure,  125  lbs.  per  sq.  in. ; 
are  of  heating  surface,  645  sq.  ft. ;  length 
over  all,  14  ft. ;  grate  area,  22.5  sq.  ft. ;  work- 
ing stresses  tension  on  plates,  12,000  lbs.  per 
sq.  in. ;  shear  on  rivets,  7,500  lbs.  per  sq.  in. 

©Following  are  the  lowest  bids  and  con- 
tracts awarded  for  furnishing,  delivering  aurl 
laying  water  supply  pipes  for  the  Board  of 
Local  Improvements.  Chicago,  111.  Ed.  J. 
Glackin,  Secretary:  2,012  lin.  ft.  S  in.,  $1,1  i 
per  lin.  ft;  1  valve  basin,  $29.99;  total,  $2,32(1; 
Simon  Ryan,  2927  W.  Congress  St.,  Ellis  Av., 
005  lin.  ft.  C,  in..  93  cts ;  total,  $5(32;  Simon 
Ryan  41st  pi.,  G.36  lin.  ft.  6  in.,  92  cts.;  total. 
$585;  Simon  Rvan,  Iowa  St.,  496  lin.  ft.  6  in.. 
$1.02:  total,  $505:  Simon  Ryan,  101st  St.. 
3.35  lin.  ft.  8  in.,  $1.25;  valve  basins,  $29.99; 
total,  $448;  Simon  Ryan,  114th  St..  .335  lin. 
ft.  8  in.,  $1.10;  valve  basins,  $29.99;  total, 
$398;  Simon  Rvan.  Springfield  .\x..  670  lin  ft. 
8  in.,  $1.30;  total,  $871;  Malachv  Murphv,  5315 
Wabash  Av.,  W.  38th  St.,  254  lin.  ft.  6  in., 
$1.10;  valve  basins,  $29.99;  total,  $398;  Simon 
Rvan,  Winchester  Av.,  670  lin.  ft.,  88  cts. ; 
total.  $589;  Simon  Rvan,  Harding  .A.V.,  1,382 
lin.  ft.  8  in..  $1.11;  valve  basins,  $29.99;  total 
$1,594:  Simon  Ryan.  Haves  Av..  1,040  lin.  ft. 
8  in.,  $1.12;  valve  basins,  $29.99;  total,  $1,194; 
Simon  Rvan,  Hermitage  Av..  1,298  lin.  ft. 
8  in.,  $1.12;  valve  basins,  $29.99;  total  $1,483: 
Rhodes  Av.,  1,230  lin.  ft.  8  in.,  $1.19;  valve 
basins,  $29.99;  total,  $1,493;  Rockwell  St., 
2,.570  lin.  ft.  8  in.,  $1.11;  valve  basins,  $29.99: 
total.  $2,912;  Simon  Rvan,  Vernon  Av.,  1,365 
lin.  ft.  8  in.,  $1.19;  valve  basins,  $30;  total. 
$1,684;  Mai  Murphv.  Vincennes  .Av.,  1,.365  lin. 
ft.  8  in.,  $1.19;  valve  basins.  $;30 ;  total 
$1,684;  Mai.  Murphy,  West  End  Av.,  1.487 
lin.  ft.  ()  in,  88  cts.;  valve  basins,  $30;  Mai 
Murphy,  58th   St.,  ,3,060  lin.   ft.  8  in..   91   cts.; 


valve  basins,  $30;  total,  $3,425;  al 
Euclid  Av.,  2,275  lin.  ft.  8  in.Ml- 
basins,  $29.99;  total,  $2,744;  Sim  iv 
Ijanv  .\v.,  1,340  lin.  ft.  8  in.,  1" 
basins  $30;  total.  $1,598;  Edwarc:j! 
work  consists  of  furnishing  hycn- 
etc.     Bids  opened  April  24. 

©Following  are  the  low  bids 
awarded    for    furnishing    and 
labor,  materials,  etc.,  necessary  t  i 
struct  and  deliver  a  steel  smokctai, 
in  height  and  7  ft.  in  diameter,  \h ;, 
guy    lines,   boiler   connections,  lis. 
elusive    of   concrete    foundation,!  vi 
V'iew    pumping    station,    Montre    . 
Clarendon    Av.,    Chicago,    III:  asl.i. 
Works,  2830  S.  Ashland  Av.,  $-i" 
time  limit.     Bids  opened  \\m\ 
Gr-tnn  is  Commissioner  of  Publii  \ 

®Bids  were  opened  April  13  id  o 
awarded  bv  L.  E.  McGann,  Coiiissi 
Public  Works,  Chicago,  III,  f  lu: 
the  labor,  materials,  etc.,  necessY  to 
erect  and  deliver  to  the  Lake  ^:w  i> 
station,  Montrose  Av.  and  Clardon 
steam,  .water,  blowoflf  and  exlist 
valves,  fittings  and  traps  necesy 
the  temporary  boiler  plant  ancto 
same  with  engine  No.  1  an  tv' 
turbine  units  and  air  pumps;  io  i!i 
nishing  and  erecting  of  1  ope  feed  wai 
heater  1,000  H.  P.  capacity,  2  :eam  stp: 
ators  and  1  blowoff  basin.  Hderson  C 
606  W.  Randolph  St.,  $6,100;  le  limit, 
days. 

®Bids  were  opened  and  conlct  auatd 
bv  L.  E.  McGann.  Commissior  •;  '' 
Works,  Chicago,  III,  for  remo\,i;  i' 
14th  St  pumping  station  to  th  Lat' 
pumping  station  3  180-H.  P.  Baock  S  W 
cox  water  tube  boilers  and  the  nu'cliani' 
stokers ;  from  electric  light  d1;',  Sicc  a 
Lincoln  St.,  1,.500-H.  P.  Freem:  nal"  » 
boiler  and  stoker;  W.  J.  Gibbon $l»' 

®Bids  were  opened  and  contrts  amiri 
bv  L.  E.  McGann,  Commission  oi  ni' 
Works,  Chicago,  III,  for  furnislg  il'f  l^'' 
materials,  etc.,  necessarv  to  desn  .ni'l  ^' 
struct  at  Montrose  Blvd.  and  (remwii 
1  temporary  boiler  house,  1  elalur  nm 
1  ash  hopper  and  hopper  hoi,  i'i>™ 
structural  steel  corrugated  in.  ''""I 
track,   hoppers,   etc.,   exclusive  c  fiHH'l''" 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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1 5  elevator  machinery,  plumbing. 
Iter  &   So"S-   ^''-^lO- 

Indiana, 
luern  Railway  Co.  plans  to  install 
It  its  own  waterworks  at  the  shops 
t  Ind.  The  proposed  plant  will 
e'eighborhood  of  $1J,000.  A  rcscr- 
capacity  of  300,000  Rals.  is  to  be 
■pn  the  hill  about  ^Od  yds.  south 
Ijs.  Edwin  Gray,  St.  Louis,  Mo., 
K'ineer  of  the  St.  Louis-Louisville 

Iowa. 

.  IPC  receiveil  until  1  p.  m..  May 
^  of  the  town  of  Kimballton,  la., 
itruction  of  a  waterworks  system. 
[Jn  is  Clerk.  C.  D.  Forsbeck,  Wa- 
,j  Engineer. 

;lkhawlc  Construction  Co.  of  Cedar 
,d  Waterloo,  la.,  has  been  award- 
,  .let  by  the  City  Council  of  Cedar 

irnishing  the   labor   and   material 

r  the  construction  of  1,300  liu.  ft. 
;  r  main  extension ;  all  pipe  to  be 

III)  of  5%   ft.   Bids  were  opened 

Kansas. 
ri  Coffeyville,  Kans.,  has  postponed 
[ !  contract  from  May  14  indefniiie- 
oposcd  improvements  to  the  water 
;n  owing  to  difficulty  in  sccurins; 
1  >>cation  of  filtration  plant.  Carl  F.. 
;  IS   Supt.  of   water   work.s. 


Kentucky. 


il  be  received  until  noon.  May  '-M, 
li  Hydraulic  &  Manufacturing  Co., 
Ky.,"  for  the  construction  of  a 
II  at  Lexington  water  works.  The 
iclude  the  following  appro.ximatc 
.'■"".OOO  yds.  of  excavation;  (J.OOO 
rcte;  50  tons  cast  iron   pipe. 

Louisiana. 

id  States  Cast  Iron  Pipe  &  Foun- 

mitted  the  only  bids  to  the  Sew- 

hter  Board  of  New  Orleans,   La.. 

!g  cast  iron  pipe  and   specials,  as 

i't   a   ton    for    4-in.    pipe,    $-4    a 

pipe,  $23  for  8-in.,  lO-in.  and  12- 

for  sizes  from   14  to  48-in.     For 

:ind  spigot,  $oO  a  ton. 

Maine. 

;ccs  of  Brunswick  and  Topsham 
I  ict.  according  to  information  re- 
Brunswick,  Me.,  have  voted  to 
lit  once  on  the  construction   of  a 

.•te   reservoir    on    Noyes    Hill,    at 

eights. 

Maryland. 

j;ns    of    Mycrsvillc.     Md..    at    the 
election  voted  bonds  in  the  sum 
r  the  insiallation  of  waterworks. 
jPcttingall  is  Burgess. 

'        Michigan. 

d  of  Public  Works  of  Jackson, 
llccidcd  to  readvertise  for  bids  for 

ie  smokestack  and  setting  boilers 
'ing  station. 

I       Minnesota. 

I  Council  of  Minneapolis.  Minn.. 
water  mains  laid  in  portions  of 
't  an  average  depth  of  8  ft.,  with 
ates  and  connections  therewith. 
knott  is  City  Clerk. 

Missouri. 

3uri  Pacific  Railwav  Co.  has  pur- 
old  plant  of  the  Nevada  Water. 
I  three  miles  northwest  of  the 
■  ada,  Mo.  It  is  proposed  to  re- 
liant and  get  a  supply  of  soft 
he  boilers  for  engines  and  other 
ompany.  .\  reservoir  will  be  con- 
the  round  house 

New  Jersey. 

:  to  advices  from  Whippany.  N. 
■nandy  Heights  Water  Co.,  which 
luired  the   plant   owned    by    John 


O.  Camlield,  is  planning  improvements  to 
the  property.  Water  is  supplied  to  the  resi- 
dents of  the  heights  and  park  sections. 

New  York. 

_4*Bids  will  be  received  until  o  p.  m.,  -May 
27,  by  Water  Commissioners,  East  Williston 
Water  District,  at  the  otiicc  of  F.  L.  Oakley, 
East  Williston.  Nassau  County,  N.  Y.,  for 
12,22-5  ft.  of  4  to  8-in.  pipes  laid,  27  hydrants 
and  necessary  valves  and  specials  set  in  place, 
one  meter  pit  and  one  8-in^h  meter,  furnished 
and  s^-t  in  place.  Plans  and  specifications  will 
be  on  file  at  the  otTice  of  Fairfield  it  Dow. 
Civil  Engineers,  Denton  Building,  .Mincola, 
New  York,  from  whom  specifications  and  pro- 
posal blanks  may  he  obtained  and  to  whom 
all    iii(|uirics    should    be    addressed. 

®Thc  Village  Council  of  Middleport.  X.  V., 
ClitYord  .\.  McDonald,  Clerk,  has  awarded  the 
contract  for  the  construction  complete  of  a 
municipal  water  .system,  including  about  8 
miles  of  cast  iron  pipe,  pumping  stations, 
pumps,  standpipe  and  appurtenances ;  also  for 
construction  complete  municipal  sewer  sys- 
tem, including  about  (1  miles  of  pipe  sewers, 
treatment  works  and  appurtenances,  to  Cusano 
&  Dower  of  Niagara  Falls.  N.  Y.,  at  $40,72.", 
and  $.3(3.7.30.  Bids  were  oiiened  .\pril  24 
Charles  Hopkins.  34!)  Cutler  Bldg.,  Rochester. 
N.  Y.,  is  Engineer. 

®Cusano  &  Dower  of  Niagara  Falls,  N.  Y.. 
have  been  aw-arded  the  contract  for  the  in- 
stallation of  a  waterw-ork';  svstem  in  Middle- 
port,  N.  Y.,  at  $40.72."..  The  work  will  in- 
clude a  complete  system  with  the  exception 
of  a  pumping  station  and  the  standpipe.  es- 
timated to  cost  $10,000,  and  awarded  to  the 
Dover  Boiler  Works.  Other  bidders  on  the 
work  were:  The  II.  C.  Brooks  Co.,  Inc..  $4.").- 
OOO:  S.  V.  R.  Malctdm  &  Son,  $-57,000,  and 
Charles   R.   Lewis.  $41,970. 

®Thc  Board  of  Water  Supply  of  New- 
York  City,  J.  P.  Morrissey,  Secy.,  has  award- 
ed the  contract  for  the  borings  on  and  near 
the  site  of  the  proposed  Silber  Lake  reser- 
voir, situated  about  %  mile  west  of  Tomp- 
kinsville,  and  about  2  miles  by  trolley  from 
St.  George  ferry.  Staten  Island,  Borough  of 
Richmond,  to  the  Ilcalev  Contracting  Co.,  13 
Park  Row.  New  York  City,  at  $3,30G.  Bids 
were  opened   May  7. 

®.-\lfred  C.  Barne  of  Lancaster,  N.  Y..  has 
been  awarded  the  contract  by  the  Board  of 
Water  Commissioners  of  Jamestown,  N.  Y.. 
for  furnishing  all  labor  and  material  for 
the  construction  of  a  .5.000.000-gal.  reinforced 
concrete  covered  reservoir,  at  $58,773.  Ches- 
ter &  Fleming.  L'nion  Bank  Bldg.,  Pitts- 
bur.gh.  Pa.,  are  Engineers.  Bids  were  opened 
May  2. 

The  Delancey  \\'atcr  Co.  of  Delancey,  N. 
Y.,  has  been  incorporated  with  a  capital  stock 
of  $-5,000.  The  directors  are:  .'\masa  G. 
Seaman,  Chauncey  S.  Hymers.  ICdward 
Walker,  Alexander  Bailey.  Peter  J.  Pinncy. 
.•\lexander  Mitchell  and  Robert  Ilutson,  all  of 
Delancey. 

The  Common  Council  of  Oneida.  N.  Y.,  has 
voted  to  raise  $7,000  for  extensions  of  water 
mains  and  ordered  a  special  election  to  be 
held  May  31  for  that  purpose.  Otto  PfafT  is 
Mavor. 

The  Hempstead  &  Oyster  Bay  Water  Co., 
Hempstead,  Nassau  County.  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $.30,000, 
to  supplv  water.  The  incorporators  are:  Geo. 
M.  Hewlett.  Joseph  W.  Birch.  Merrick.  N. 
Y.,  .\Ivin   G.   Smith,  Freeport,   N.  Y. 

The  contract  for  furnishing  approximately 
27-5  lengths  of  24-in..  and  2-35  lengths  of  10- 
in  cast  iron  pipe  and  specials,  and  for  lay- 
ing the  same,  for  which  bids  were  opened 
by  the  Board  of  Water  Commissioners  of 
Jamestown,  N.  Y..  on  May  2,  will  not  be 
awarded  for  -30  days.  Chester  &  Fleming, 
Pittsburgh.   Pa.,  are  Engineers. 

Ohio. 

The  Wilcoxton  Water  Co.,  Twinsburg, 
O  .  has  been  incorporated  with  a  capital  stock 
of  $-5,000,  to  supoly  water  to  Twinsburg 
Township,    Summit"  County.     The    incorpora- 


R.  B.  Chamberlin.  \\  .  11.  Boose,  and  Walter 
S.    Lister. 

The  city  of  Cleveland,  O.,  has  decided  to 
reject  bids  received  for  the  building  of  the 
new  aqueduct  tunnel  to  connect  the  nnuiici|)al 
lighting  plant  and  the  Kirtlaiul  St.  pumping 
station  and  do  the  work  by  day  labor.  The 
estimated   cost   is   $20,000. 

The  State  Department  of  Health.  James  E. 
Baunian,  Secy.,  has  urged  the  city  of  Youngs- 
town,  O.,  to  take  immediate  steps  to  improve 
its  water  supply  by  the  repair  of  the  pres- 
ent purification  plant  and  the  enlargement  of 
the  filtering  capacity. 

Oklahoma. 

The  Mountain  Siirings  Water  Co.,  .Musko- 
gee, Okla.,  has  been  incorporated  with  a 
capital  stock  of  $10,000.  The  directors  are: 
C.  .M.  Risig,  J.  C.  Shaffer  and  II.  II.  .Mc- 
I'ann,  all  of   Muskogee. 

Oregon. 

.\n  ordinance  has  been  presented  to  the 
City  Council  of  Cleone,  Ore.,  proposing  to 
boiid  the  city  for  $10,000  for  a  water  sys- 
tem. Negotiations  also  are  in  progress  for 
taking  over  a  spring  on  the  Stone  estate  as 
a  water  supply. 

The  Jewell  Filter  Co.  has  been  awarded 
:i  contract  to  install  a  100,000-gal.  Iiltering 
plant  at  Hood  River,   Ore. 

Pennsylvania. 

The  Borough  of  llonicstc.i<l,  Pa.,  has  em- 
ployed Chester  &  Fleming,  Hydraulic  Engi- 
neers, Pittsburgh,  Pa.,  to  design  and  install 
a  high  service  pumping  station  to  supply  the 
high  districts  of   the  borough   with   water. 

Following  bids  were  received  .'\pril  30  by 
the  Water  Department  of  Lancaster,  Pa.,  F. 
11.  Shaw,  .Superintendent,  for  the  construc- 
tion of  coal  bins  and  retaining  walls :  Geo. 
C.  Souder,  $6,011;  Otto  Paving  &  Construc- 
tion Co.,  $7,480;  Reading  Contracting  Co.. 
$7.()23;  J.  Soloman,  Jr.,  $7,034;  Concrete  En- 
gineering &  Contracting  Co..  $7,831 ;  Linker- 
Loose  Co.,  $8,1.37,  and  J.  H.  Wickersham,  $8,- 
.508. 

South  Dakota. 

No  bids  were  received  by  the  city  of  Mitch- 
ell, .S.  Dak.,  on  May  6,  for  digging,  casing 
and  connecting  an  artesian  well  complete  with 
appurtenances.  The  city  has  not  decided  to 
readvertise.     .\.   H.  Jensen  is  City  .\uditor. 

Texas. 

The  citizens  of  Shamrock,  Tex.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  for 
the  installation  of  a  waterworks  and  for 
street   improvements. 

.A  waterworks  comi)any  has  been  organized 
at  Irene.  Tex.,  for  the  purpose  of  installing 
a  system  of  waterworks.  A  well  has  already 
been  sunk  015  ft.,  which  wnll  supply  artesian 
water. 

The  citizens  of  Palacios,  Tex.,  on  May 
13  voted  on  the  issuance  of  bonds  in  the  sum 
of  $25,000  for  the  purpose  of  reconstructing 
the  recently  acquired  water  plant  so  as  to 
furnish  an  adequate  system  of  fire  protection. 

The  citizens  of  Sherman.  Tex.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $30,000 
for  the   installation   of   a   waterworks   system. 

It  is  reported  that  S.  M.  Williams  has  pur- 
chased the  w-ater  and  light  plant  of  Mercedes, 
Tex.,  and  will  at  once  install  gasoline  engines 
and  make  other  repairs. 

.\sst.  City  Engineer  Couch  of  Dallas,  Tex., 
is  completing  plans  for  the  Oak  Clifif  pump- 
ing station  of  the  city  waterworks,  to  be 
built  upon  the  old  station  grounds  on  Mar- 
salis  .\\e.  The  plans  call  for  a  plain  struc- 
ture, faced  with  pressed  brick  and  with  orna- 
mental windows  and  eaves.  The  estimated 
cost   is  $12,000. 

Utah. 

•J«Bids  will  be  received  until  10  a.  m..  May 
20,  by  Board  of  County  Commissioners,  Salt 
Lake  City,  LJtah,  for  the  work  of  excavating 
.and  laying  water  mains  for  the  county  on 
12th  South  St..  between  Main  and  Sixth  East 


tors  are:     John   C.   Blackn'ian.   A.   W.   Elliott,       Sts..   in   accordance   with   plans   and   specifica- 
^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tions  on   lile  uitli  the  County   Engineer.    J.  C. 
Mackay    is    Chairman    of    the    Board. 

Washington. 

®Buffton  &  Jeffery  of  Porthnul,  Ore.,  have 
heen  awarded  tlie  contract  by  the  city  of 
Sutherlin,  Wash.,  for  the  installation  of  a 
waterworks  system,  at  $14.."i00. 

Wisconsin. 

•i«Bids  will  be  received  until  H  a.  m.,  June 
5.  by  Mayor  and  Board  of  Commissioners, 
.^ppfeton,  Wis.,  for  the  equipment  complete 
of  a  pumping  station.  C.  H.  Vinal  is  En- 
gineer. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

®The  Gould  Mfg.  Co.,  Ohio  &  Franklin 
Sts.,  Chicago,  111.,  has  been  awarded  the  con- 


tract by  the  city  of  Watertown,  \Vis.,  for 
furnishing  700-gal.  low  lift  centrifugal  pump 
and  a  Id-h.  p..  induction  motor  and  compen- 
sator, at  $423.  W.  G.  Kirchoffer,  Madison, 
Wis,  is  Engineer.  Bids  were  opened 
.April   ■22. 

The  citizens  of  Palmyra,  Wis.,  recently  held 
a  public  meeting  to  discuss  tire  proposition  of 
putting  in  a  waterworks  and  sewerage  sys- 
tem. 

Canada. 

4»Bids  will  be  received  until  .5  p.  m.,  May 
20,  by  W.  Griffiths,  Comptroller,  Burnabay. 
B.  C.  for  the  construction  of  Reservoir  No. 
2  on  the  Royal  Oak  Road.  I^lans  and  specifi- 
cations may  be  obtained  of  Cleveland  &  Cam- 
eron, 506  Winch   Bldg.,  Vancouver,  B.   C. 


®Thc  Stuart  Machinery  CI  M  ■ 
Winnipeg.  Man.,  has  been  awaU  .il"  '^l- 
tract  by  the  Board  of  Controllt  ,i .  *"■ 
M.  Peterson,  Secy.,  for  furni  'tV''^' 
stalling  two  deep  well  turbine  m„,  ?■'"■ 
bv  an   electric   motor  capable  o^         * 


000,000  gals,  per  24  hours.  Ii,.  :„•»  '■■ 
price  is  $4,.57.j  each.  Bids  tre  '?"'' 
April   1.  r  *eii 

®McManus  Construction  Co.,   Nortl  B 
tleford,  Sask.,  has  been  awardeLe  com 
by   that  city,   H.   W.  Dixon,  Sebtarv-T 
urer,     for    Contract    "A,"    for  bnr  I  - 
water   mains   and   sewers.     Bids 


May    1.      Chipnian   &   Powers,  iuinii,,,, 
Toronto,  are   luigineers. 


California. 

®Bent  &  Penncbaker  have  been  awarded 
the  contract  at  about  $1150,000  for  street  work 
at  Torrance  for  the  Dominguez  Land  Co.. 
according  to  advices  from  Los  .\ngeles,  Cal. 
The  work  will  include  paving,  oil  macadam, 
grading,  curbs,  gutters  and  sidewalks,  and  a 
sewer  plant  to  cost  $.50,000. 

®The  Board  of  Trustees  of  .\naheim,  Cal. 
has  awarded  the  contract  for  the  construction 
of  Section  1  of  the  outfall  sewer  to  Cham- 
berlain, Williamson  &  Chamberlain  at  $3,- 
033. 

It  is  reported  that  the  citizens  of  San  Ra- 
fael, Cal.,  on  .\pril  27  voted  the  issuance  of 
bonds  in  the  sum  of  $l-V2,(i.")U,  segregated  as 
follows :  $07,0.")0  for  sewer  and  street  im- 
provements, $2."),000  for  a  municipal  bathing 
and  swimming  establishment,  $l.'i,000  for  elec- 
tric lights  on  streets  and  $1."),000  for  other 
expenditures  for  improvements  on  sidewalks, 
etc. 

The  citizens  of  San  Diego,  Cal,  on  May 
7  voted  on  the  proposition  of  issuing  bonds 
for  improvements,  as  follows:  ^'^O.OdU  to  ex- 
tend the  fire  fighting  system:  $120,000  to  ex- 
tend the  sewer  system ;  .$."i.">.(H)0  to  rebuild 
bridges  and  extend  streets:  $340,000  to  ex- 
tend the  water  system ;  $7.'),000  to  purchase 
sites  for  and  to  build  playgrounds,  and  $10,- 
000  to  build  comfort  stations. 

Connecticut. 

®The  Pierce  Mfg.  Co.  has  been  .-iwarded 
the  contract  at  Bridgeport.  Conn.,  for  the 
building  of  the  East  End  trunk  sewer  and  the 
construction  of  smaller  sewers  on  Boston 
A\e..  Huntington  .Ave.,  and  French  St.  The 
trunk  sewer  will  cost  approximately  $28,000. 
The  B.  D.  Pierce  Co.,  secured  the  contract  for 
constructing  a  sewer  on  John  and   Beers  Sts. 

Delaware. 

The  City  Council  of  Wilmington.  Del,  has 
passed  the  ordinance  authorizing  a  loan  of 
$100,000  for  street  and  sewer  improvements. 
Of  this  amount  $.50,00ii  is  to  be  turned  over 
to  the  Street  and  Sewer  Department  for  a 
permanent  sewer  fund  and  $50,000  to  pay  for 
the   widening  of   11th    St. 

District  of  Columbia. 

^Bids  will  be  rccci\ed  until  2  i),  m..  May 
28,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  the 
District  government  with  the  following  ma- 
terials during  the  fiscal  vear  beginning  Julv 
1,  1912,  and  ending  June  30.  1013:  Granite 
curbing,  asphalt  paving  blocks,  repressed  vit- 
rified paving  blocks,  repressed  vitrified  invert 
sewer  bricks,  red  sewer  bricks,  terra  cotta 
sewer  pipe,  Portland  cement,  miscellaneous 
castings,  sand  and  gravel  and  hauling  broken 
stone.  Form  of  proposal,  specifications  and 
necessary  information  may  be  obtained  upon 
application  to  the  purchasing  officer.  D.  C, 
room  320,  District  Bldg. 


Florida. 

An  election  was  held  in  Apalachicola,  Fla., 
on  May  14  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $12,263  to 
make  extensions  and  complete  the  storm 
drainage    and   sewer   system. 

Illinois. 

^Bids  will  be  received  until  noon,  May  18, 
by  Board  of  Local  Improvements,  Murphys- 
boro,  III,  for  furnishing  all  material  and  la- 
bor necessary  for  the  construction  of  West 
Side  Sewer  Extension  No.  2.  The  approx- 
imate quantities  included  are  3,,300  ft.  of  8 
to  10-in.  vitrified  pipe.  Plans  and  specifica- 
tions are  on  file  with  R.  A.  Rollo,  City  En- 
gineer. 

•I»Bids  will  be  received  until  1  :30  p.  m..  May 
16,  by  Board  of  Local  Improvements,  Rockford, 
III.  for  the  construction  of  public  sewers  in 
Harlem  Ave.  and  Daisv  Ave.,  estimated  t" 
cost  $4,000  and  $3,.")0'l  respectively.  W.  W. 
Bennett  is  President  of  the  Bciard.  Edwin 
Main  is  City  Engineer. 

4*Bids  will  be  received  until  1  p.  m.,  May  20, 
by  Board  of  Local  Improvements  at  the  office 
of  C.  L.  James,  City  Engineer,  Mattoon,  III, 
for  the  construction  of  sewers  as  noted  under 
Roads  &  Streets  in  this  issue. 

•{•Bids  will  be  recerved  until  1  p.  m-.  May  20, 
by  Board  of  Local  Improvements,  Mattoon, 
111,  at  the  office  of  C.  L.  James,  City  Engineer, 
for  paving  and  sewer  work  including  the  fol- 
lowing approximate  quantities:  6,.50O  yds.  of 
excavation ;  14,770  sq.  yds.  brick  paving  with 
cement  filler;  600%  lin.  ft.  marginal  curb: 
0,396  lin.  ft.  combined  curb  and  gutter;  .380 
ft.  10  in.  sewer  pipe  relaid  ;  760  ft.  12  in.  sewer 
pipe  laid ;  360  ft.  8  in.  sewer  pipe  laid ;  7  catch 
basins;   17  inlets. 

•J«Bids  will  be  received  until  2  p.  m..  ^lay  21. 
by  Board  of  Local  Improvements,  Sandwich, 
III.  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  system  of  sani- 
tary sewers  comprising  the  following  appro.xi- 
nia'te  quantities:  3,410  ft.  of  18  in.,  260  ft.  of 
15  in.,  2,050  ft.  of  12  in.,  4,9.50  ft.  of  10  in., 
25,300  ft.  of  8  in.  and  3,900  ft.  of  6  in.  tile 
pipe  sewer  with  126  circular  three-foot  man- 
holes, 10  flush  tanks,  5.52  ft.  of  12-in.  outlet 
drain  and  a  sewage  purification  plant.  Maps, 
plans,  profiles  and  specifications  may  be  e.xam- 
ined  and  blank  proposals  obtained  at  the  office 
of  the  President  of  the  Board  in  Sandwich. 
Ill,  and  at  the  office  of  The  W.  S-  Shields 
Co.,  Engineers,  Room  1201,  Hartford  Building. 
Chicago,  111. 

Plans  and  specifications  have  been  pre- 
pared for  the  iniilding  of  a  sanitary  sewer 
system  in  Genoa,  III,  and  the  same  have  been 
accepted  by  the  city  officials.  The  system  will 
lie  9%  miles  long  and  empty  into  the  Kish- 
waukee  River.  Its  deepest  depth  will  be  20 
ft.  but  on  an  average  it  will  be  about  8  ft. 
deep.  The  largest  tile  will  be  18  ins.,  while 
the  laterals  will  be  no  smaller  than  6  ins. 
The  estimated  cost  is  $38,150. 


The   Board  of   Local   Improvcen;- 
gin,    III,    has    been    petitioned  •:  •; 
struction    of    a    sewer    on   thatV- 
from   Slade  to   De.xter   .Aves. 
cost    is   $10,000. 

Indiana. 

City  Engineer  John  E.  .And;o 
Vernon,  Ind.,  has  estimated  th(05i 
structing  the  proposed  sewer  i  :I 
part  of  the  city  at  $15,000. 

Plans,  specifications  and  esti.u 
ing  prepared  for  the  constriio; 
north  side  sewer  for  Boonville,  id. 

The    Board    of    Public    Wor  .'! 
Bend,  Ind.,  plans  to  spend  aboii"iii 
year  on  the  construction  of  ad' 
and   new  pavements.    W:ii.   S.  . 
Engineer. 

Iowa. 

^Bids  will  be  received  until 
by  J.  W.  Clark.  Town  Clerk.  .\ 
the  construction  of  4.290  ft.  ol  i 
sewers.    M.  Schirgi  &  Sons,  1  1:: 
ance  Bldg.,  Dubuque,  la.,  are  Ii;iri. 

®G.  W.  Ensley  of  Chariton,  i,,  t 
awarded  the  contract  by  that  cit:for 
struction  of  a  12-in.  sewer  500  ftoiij 
per  lin.  ft.  The  work  also  inclm;  1  n; 
1  drop  hole  and  13  Y's.  Bidsvcri 
May  6.  , 

®The   City   Council   of   Eldor|la,.  . 
the    contract    for    the    construcin   ' 
lilocks    of    sewer    and    two    bios  o 
mains  to  O.  Johnson  of  .Alden,  a.,  .i 
The  work  is  to  be  completed  1  Jin:' 

®The  city  of  Fort   Dodge,  I;  h;.- 
following    contracts    for    the   c<  i 
the  6  rniLes.of  sanitary  sewer  m  : 
rie  and   Crawford   Park  section 
Construction  Co.,  Waterloo,  li.. 
1    and  3;   W.   E  .Rosencranz,  .-'cs. 
trict    No.  2.     The  entire  work  11  '■ 
657. 

The    City   Council   of   Crestot'Ia 
to  construct  an  8-in.  sanitary  s  er  - 
fied.    glazed    pipe    with    6-in.   kral- 
curb   lines  on    Sycamore   St.,  frii  fi 
main   on   Northwest  Jefferson  .'  I" 
100  ft.  south  of  the  south  line    T' > 
St.     The  work  will  include  3,0  ff 
sewer,    100   6-in.   Y's,   and   1,50  ft. 
lateral     T.  S.  DeLay  is  City  E  ira 

Kansas. 

State   Sanitary   Engineer  Wil'm  ' 
of   Kansas   has   made   preliinina  '■'i' 
the  town  of  Stafford,  Kai'.s.,  ai  »■ 
make  a  report  as  to  the  practica  ib  •;     - 
sibility  of   installing  a  sewer  sjem  m  ^ 
ford.  ' 

Louisiana. 

•J-Bids  will   be   received  until   p 
8    (readvertisement).   by    Sewerc  o 
Board,     New     Orleans,    La„  f( 
sluice  gates.     F.  S.  Shields  is  ^rd^. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Maryland. 


irns  of  Preston.  Md.,  on  May  (i 
ittssuance  of  bonds  in  the  sum  of 
,  'instruct  a  sewerage  system.  The 
,v  empty  into  Linchester  River, 
n.mile   distant.      Alexander    Noble. 

.ard  of  Commissioners. 
It  of  Cumberland,   Md.,  has   decided 
itji  storm  sewer   from    the   vicinity 
niiT  of  Smallwood  and  Cumberland 
vis  Creek-. 

j    Massachusetts. 

1^'!  &  Montague  of  Springfield  have 
aed  the  contract  by  the  Selectmen 
J-iiigfield,  Mass..  for  the  Imildini;  of 
t  laying  of  conduits   in   North   Elm 

pot  Square,  at  $8,iM;i.  Other  bid- 
rt  E  B.  Roberts,  Boston,  Jl,?.:!")!: 
Vay  &  Cellilli,  Springfield.  $14.- 
g)  tonti  &   Co,   Hartford.    Conn.. 

igham  &  Moganio,  Boston,  $11.- 
C,r  Bros..  Hartford,  Conn,  $11.- 
n  ones,  Cohoes.  N.  Y..  $!)77 :  George 

-«  Haven.  Conn.,  $I0.17fi:  D.  .\. 
Vick,  $10.3^8:    The    Pier.-^on    F.ngi- 

d  Construction  Co..  Hartford. 
hil :  J.  M.  Dinneen  &  Son.    East- 

11.653:  Quinlan  &  Lyons,  Brook- 
, ,  •  E.  M.  Denom  &  Co.,  Spring- 
rs  only).  $i>.4(i!i :  F.  T.  Lev  &  Co. 
pnlv),^61?:  Birnie.  .\dams  &  Ru.v- 
i  let'ion  Co.   (conduits  only),  $:<.18i). 

Michigan. 

ill  be  received  until  8  p.  m..  Mav 
V.  Dexter.  City  Oerk.  Crosswell, 
the  construction  of  a  sewer  in 
r   District    No.    1    in    the    city    of 

I  Mich.,  commencing  at  the  inter- 
Harrington  .\ve.  ;ind  Mills  St.. 
h  along  Mills  St.  to  Wells  St.. 
hwest  to  McMorran  A\e.,  thence 
IcMorran  Ave.  to  Sanborn  .^ve.. 
to  Howard   Ave.   and   southwest 

■  olow  the  dam  on  Black  River  pur- 
c  plans  and  specifications,  now  on 
■    office    of    the    clerk.      Work   is 

1  completed  by  Oct.  1.  1912.  Each 
ust  be  accompanied   by   a   certified 

•  Croswell  bank   for  '^  per  cent  of 

;1. 
ineer  H.   N.    Beck   of    Muskegon, 

:  shortly  prepare  plans  and  specifi- 

i  the  installation  of  a  new  sewer 
the  district  including  the  Si.xth 
ween    Washington     and     Laketon 

Minnesota. 

ill  be  received  until  8  p.  m..  May 
Council,  Fergus  Falls,  Minn.,  for 

1  of  sewer  on  V'ernon  .A.ve.,  west, 
and  .Mc'^tt  .\ve..  west,  together 
basins,  manholes,  and  house 
according  to  olat.  profile  and 
s    on    file    at  City  Clerk's  office : 

he  construction  of  an  outlet  for 
from  intersection  of   Fremont   St. 

1  .\ve.  to  River.     S.   A.  Levorsen 

•rk. 

ebster  of  St.  Paul.  Minn.,  has  been 
e  contract  by  the  citv  of  New  Ulm. 
crt  J.  Meyer.   City   Clerk,  for  fur- 

abor  and  material  for  the  construc- 
crs  on  State  St.,  from  2d  St.  South 

h  St.    Bids  were  opened  May  7. 
Council    of    Thief    River    Falls. 

under  consideration  the  construc- 
?c  sewer  systems,  estimated  to  cost 

;i>iiree  Walker   is    Consulting   En- 

Missouri. 

ill  be  received  until  8  p.  m.,  \Lay 
'  O'Brien.  City  Clerk.  Maplewood. 
he  enlargement  of  Sewer  District 
uioneri  in  nur   last   issue. 

Montana. 

of  Lewistown,  Mont.,  is  offering 
■nds  in  the  sum  of  $00,000  for  the 


mstallation  of  a  ^ewerage  svstem.  C.  W. 
Swearengen  of  (inat  Fall.-.  Slont..  is  Engi- 
neer. 

New  Jersey. 

^Bids  will  be  received  until  8  p.  m..  Mav 
'"'■  ''■'  Common  Council. Xentnor  Citv,  .Atlantic, 
City.    N.  J.,   for  the  construction  of    1,000   ft. 

of   12-in. :   1.' ft.  of   Iti-iii  .  and  li.U'Hi   ft.  of 

8-i;i.  salt-glazed  vitrilied  sewer  pipe.  W.  L 
Risley    is   City    Engineer. 

•J-Bids  will  be  receiv -d  until  2  p.  m.,  Mav  28. 
as  mentioned  in  our  last  issue,  bv  Passaic 
V'allev  Sewer  Conuuission.  J.  S.  Gib,s"on,  Clerk. 
Passaic.  N.  J.,  for  the  construction  of  Section 
0  of  the  Main  Interc.ptmg  Sewer,  including 
ihe  following  approximate  (|u:uuities:  1.7i"ilin. 
ft.  12ti-in.  concrete  sewer  in  trench,  from  about 
2;{  ft.  to  about  .10  ft.  in  depth;  2.:100  Hn.  ft. 
12ti-in.  concrete  sewer  in  tunnel;  4..')00  cu.  yds. 
Portland  cement  concrete  in  trench;  11.111111' en. 
yds.  Portland  cement  concrete  in  tunnel ;  lOO 
cu.  vds.  brick  masonry  in  manholes;  Inn  cu. 
yds.  rock  excavation  in  trench. 

New  York. 

®The  Board  of  Public  Works  of  Fulton, 
N.  v..  on  May  (i  awarded  the  contract  for 
the  installation  of  a  sewer  svstem  to  Tonv 
Debarber   and    Peter    Massaro.    at    Sl.OHi. 

®Cusano  &  Dewer  of  Niagara  Falls,  .X.  Y., 
have  been  awarded  the  contract  bv  the  vil- 
lage of  Middleport.  .\.  Y..  for  the  installa- 
tion of  a  sewer  system,  with  Imhoff  dis- 
posal sys'em,  at  $:10,727.  The  work  must  be 
completed  by  Jan.  1.  Other  bidders  were:  S. 
V.  R.  Malcolm  &  Son.  $.i7.!i;il  ;  Frank.  George 
&  .\rthur  Shaw.  $40,048,  and  the  Frontier 
Contracting  Co..  $-50,000.  C.  C.  Hopkins  of 
■  Rochester   is  Village   Engineer. 

®Tibbits,  Maher  &  Carnevallo  Bros.,  of 
Oneida,  N.  V.,  have  been  awarded  the  cour 
tract  by  the  town  of  New  Hartford,  N.  Y,. 
for  'the  construction  of  a  sewer  and  disposal 
plant,  at  $38.(5(i4.  .V.  M.  Scripture  of  New- 
Hartford  is  Engineer.  The  work  is  to  be 
completed   by    Feb.   1. 

©Following  contracts  have  lieen  awarded 
l)y  the  Board  of  Contract  &  Supply  of  Bing- 
hamton.  N.  Y.,  for  the  con.struction  of  sew- 
ers: George  Pignatello.  Robinson  St.  sewer, 
$4,333:  George  Serifina,  Fairvicw  .Ave.,  sewer, 
$3,300:  Tumpuskv  &  Stenta.  Valley  St., 
sewer.  $204;  Hotchkiss  St.  sewer,  $430: 
George  Pignatello.  Ogden  and  Yager  St., 
sewer.  $.53.5. 

®Nico!a  Desiderio  has  been  awarde<I  the 
contract  by  the  Board  of  Contract  &  .Supply 
of  R'xhester.  N.  Y..  for  *he  construction  of 
the    Gordon    Park    and    Ward    St.    sewer,    at 

5,    .Of).. 

©The  village  of  .Middleport.  N.  Y.,  Clifford 
A.  McDonald.  Clerk,  has  awarded  the  con- 
tract for  the  construction  of  a  complete  sewer 
system,  including  aliout  (i  miles  of  pipe  sewers 
and  treatment  works,  to  Cusano  &  Dower  of 
Niagara  Falls.  N.  Y..  at  $:10,7:«».  Charles  Hop- 
kins. -349  Cutler  Bldg.,  Rochester,  N.  Y.,  is 
Engineer.     Bids  were  opened  .^pril  24. 

Consulting  Engineers  Hering  &  Gregory  of 
New  York  City  recently  submitted  their  re- 
port to  the  officials  of  Montclair,  N.  J.,  rela- 
tive to  the  construction  of  a  joint  sewage  dis- 
posal plant  for  Orange,  East  Orange  and 
Montclair.  including  the  necessary  mains  to 
connect  the  lateral  system  of  each  municipal- 
ity, with  the  proposed  plant  in  Belleville.  The 
estimated  cost,  including  land,  right  of  way, 
engineering  and  ccmtingencies.  will  be  as  fol- 
lows:  East  Orange  branch  sew-er.  $130,000; 
Orange  and  Montclair  joint  sewer,  $47,000; 
trunk  sewer,  $70,000 ;  joint  disposal  works. 
$81."i.0O0;    total   $1,080,000. 

County  Engineer  Diehl  has  prepared  pre- 
liminary map  and  estimates  for  ihe  installa- 
tion of  a  sewer  system  in  Springville,  N.  Y. 
The  cost  of  a  complete  svstem  and  disposal 
plant  is  estimated  at  $108,000. 

The  Board  of  Local  Improvements  of  Ja- 
maica, N.  \'.,  Dennis  O'Leary.  Commissioner 
of  Public  Works,  has  approved  a  compre- 
hensive sewer  svstem  for  the  Richmond  Hill 


and    Morris    Park    sections,    which,    according 
to  an  estimate  made,  will  cost  $2.')0,146. 

Ohio. 

The  Pleasant  Hill  Sewerage  Co.,  Pleasant 
Hill.  O.,  has  been  incorporated  with  a  capi- 
tal stock  of  $1(1,00(1,  to  construct  sewers  and 
drains.  The  incorporators  are :  F.  M.  Long- 
maker,  Daniel  Moul,  Jesse  Beery,  I.  .\.  Dee- 
ter.  and  Charles  F.  Sebusselin. 

The  Ohio  State  Board  of  Public  Works  has 
granted  the  permission  to  the  city  of  .\kron 
to  build  the  main  line  sewer  under  the  tow- 
path  of  the  Ohio  canal,  between  the  canal 
and  the  Little  Cuyahoga  River.  R.  .VL  Pill- 
more  is  Service  Director. 

The  City  Council  of  .Ashtabula,  O.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  a  sanitary  sewer  in  the  follow- 
ing streets  in  the  Bunker  Hill  section:  South 
Ridge  road,  from  South  St.  to  .\ustinburg 
road,  in  West  St.,  from  the  South  Ridge  road 
to  South  St.,  and  in  .-Xdams  St.,  from  the 
South   Ridge  road   to  Soutli   St. 

The  City  Council  of  Dover,  O.,  has  passed 
a  resolution  declaring  it  necessary  to  construct 
sanitary  sewers  in  all  of  District  No.  3,  part 
of  District  No.  2  and  part  of  District  No.  L 
Cletus  Weaver  is  City  Clerk.  T.  P.  Peter  is 
Mayor. 

Oregon. 

City  Engineer  Henry  D.  Forncri  of  Eu- 
gene, Ore.,  is  making  surveys  for  the  instal- 
lation   of    a   new    sewerage   system. 

The  City  Council  of  Portland.  Ore.,  plans 
the  construction  of  the  East  33rd  St.,  sewer 
extension  of  the  Sullivan's  Gulch  system, 
which,  it  is  estimated,  will  cost  $104,47.5,  for 
lock-joint  and  brick  and  concrete  sewers. 
while  the  reinforced  concrete  and  vitrified 
sewer  pipe,  it  is  estimated,  will  cost  $118,295. 

Pennsylvania. 

^Bids  will  be  received  imtil  noon.  May  16, 
by  City  Clerk,  York,  Pa.,  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  storm  water  sewer  on  Richard  Ave. 
Plans  and  specifications  may  be  obtained  of 
the   City   Engineer,   G.   .-K.   Warner. 

^Bids  will  be  received  until  noon.  May  '28, 
by  Lower  Merion  Township  Commissioners, 
.Ardmore.  Pa.,  for  the  construction  of  the  ne- 
ces.sary  additional  pumping  machinery  required 
to  lift  !..)00.000  gals,  of  sewage  per  day  17-5  ft. 
through  a  distance  of  6,700  ft.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
Commissioners.  Send  all  communications  to 
Roblev  A.  Warner.  C.  E..  Engineer  in  Charge, 
Box  708,  .■Xrdmore,  Pa- 

®F.  G.  Diefendorf  has  been  awarded  the  con- 
tract in  Erie.  Pa.,  for  the  construction  of  the 
9-in.  sewer  in  20th  St..  from  a  point  80  ft. 
east  of  Holland  St.,  eastwardiv  140  ft.,  at 
$0.95  a   ft.. 

©Stephen  Flanaghan  &  Son.  1719  Luzerne 
St.,  Scranton,  Pa.,  have  been  awarded  the 
contract  for  the  construction  of  19  miles  of 
sewers  in  Newark,  N.  J.,  at  approximately 
$70,000. 

Engineer  J.  W.  Geary,  P.  O.  Box  131,  Shen- 
andoah. Pa.,  has  prepared  plans  for  the  con- 
struction of  sewers  in  the  southwest  part  of 
the  city,  to  be  of  tile  and  reinforced  concrete 
pipe.  The  work  will  include  furnishing  and 
laying  about  12,(XtO  ft.  of  pipe  from  10-in.  to 
60-in.  in  diameter.  The  estimated  cost  is 
$15,000. 

City  Engineer  C.  H.  Milholland  of  New- 
castle. Pa.,  has  presented  a  communication 
to  the  City  Council  showing  several  plans 
whereby  a  sewer  system  could  be  provided 
which  would  take  care  of  the  upper  East 
Side.  The  system,  it  is  estimated,  would  cost 
$25,000. 

The  Select  Council  of  Erie,  Pa.,  has  passed 
an  ordinance  providing  for  the  purchase  of 
the  Boughton  farm,  east  of  Belle  Valley,  to 
be  used  as  a  garbage  plant  site.  The  farm 
consists  of  82  acres  and  w-ill  cost  the  city 
$■5,500. 


•J-  indicates  work  now  open  for  bids.     •    indicates  a  contract  let  recently. 
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Preparations  are  being  made  to  immediately 
start  work  on  the  upper  end  of  the  Fourth 
St.  storm  sewer  in  Ellwood  City,  Pa.  City 
Engineer  Alexander  Main  has  completed  sur- 
veys of  the  route. 

The  Board  of  Public  Works  of  York,  Pa., 
it  is  reported,  has  employed  an  engineer  for 
the  purpose  of  securing  final  data  and  the  es- 
timate of  the  cost  of  completing  the  sanitary 
sewerage   system   in  the  city. 

The  city  of  Norristown,  Pa.,  has  engaged 
engineers  to  furnish  plans  and  estimates  for 
a  sewage  disposal  plant.  S.  Cameron  Corson 
is  Borough  Engineer. 

Rhode  Island. 

•J-Bids  will  be  received  until  2  p.  m..  May  23, 
bv  Board  of  Sewer  Commissioners,  Woon- 
socket.  R.  1..  for  Imilding  about  5.700  ft.  of 
8-in.,  1.500  ft.  of  10-in.  and  1,000  ft.  of  12-in. 
sanitary  sewer  and  appurtenances.  Plans  and 
specifications  may  lie  seen  and  blank  forms  of 
contract  and  proposal  obtained  at  the  office 
of  F.  H.  Mills,  City  Engineer,  City  Hall. 
Main  St..  Woonsocket.  R.  I.  Each  proposal 
must  be  accompanied  by  a  certified  check  for 
the  sum  of  $500,  made  payable  to  the  order 
of  Arthur  J.  FoUett.  City  Treasurer  of  the 
cit>-  of  Woonsocket.  R.  I. 

Texas. 

•I*Bids  will  be  received  until  May  20,  by 
Capt.  R.  B.  Reamy,  Constructing  Quarter- 
master, Fort  Bliss,  Texas,  for  furnishing  the 
necessary  labor  and  material  for  tlie  construc- 
tion of  a  4-in.  sewer. 

®The  City  Council  of  Cuero,  Tex.,  has 
awarded  the  contract  for  the  installation  of  a 
sewerage  system  to  Fountain  &  Shaw  of 
Dallas,  Tex.,  for  which  bonds  in  the  sum  of 
$25,000  were  recently  voted.  City  Engineer 
J.  W.  Benjamin  will  have  charge. 

At  a  recent  mass  meeting  of  the  citizens 
of  Grand   Saline,  Tex.,   a  committee  was  ap- 


pointed   to    ascertain    the    practicability    of    a 
sewerage  system   for  the  town. 

Virginia. 

®R.  E.  Boiseau  of  Washington.  D.  C.  has 
been  awarded  the  contract  by  the  Constructing 
Quartermaster,  Fort  Myer,  Va.,  for  making 
alterations  to  the  sewer  system  at  $2,145.  Bids 
were  opened  May  10. 

The  citizens  of  Chase  City,  Va.,  on  -\pril  30 
\oted  the  issuance  of  bonds  for  the  installa- 
tion of  a  sewerage  system. 

Washington. 

®The  G.  H.  Sutherland  Co.  of  Walla  Wal- 
la, Wash.,  has  been  awarded  the  contract 
by  that  city  for  the  laying  of  the  Figuora 
St.  sewer,  at  $5,531.  Other  bidders  were: 
Heuser  &  Elburv,  $6,961 ;  Dion  Keef e,  $6,935 ; 
Xura  Case,  $7,761,  and  Bemus  &  Berthold, 
$6,770. 

The  city  of  Seattle,  Wash.,  has  notified  the 
Oregon-Washington  Railway  &  Navigation 
Co.,  to  reconstruct  the  city  sewer  on  Fifth 
Ave.,  South,  between  Main  St.  and  the  Seat- 
tle   Blvd. 

The  Graff  Construction  Co.,  Crary  Bldg., 
Seattle,  Wash.,  at  $85,020.  submitted  the  low- 
est bid  for  the  construction  of  the  China  Creek 
main,  being  a  part  of  the  Burrard  Peninsula 
sewerage  system. 

Commissioner  of  Public  Works  D.  C. 
Coates  of  Spokane,  Wash.,  has  filed  plans  with 
the  City  Cle.rk  calling  for  the  construction  of 
Fourth"  Ward  subtrunk  sewer  No.  48,  cover- 
ing some  portions  of  the  territory  between 
Cedar  and  Lincoln  Sts.,  from  Spofford  to 
Nora  Ave.     The  estimated  cost  is  $14,418. 

Wisconsin. 

©Patrick  &  William  McGavock  of  Beloit, 
Wis.,  have  been  awarded  the  contract  by  that 
city  for  the  installation  of  a  sewage  disposal 
plant    on    the    east    side,    and    for    laying   the 


sanitary    sewer    to    the    plant      L 
price    is    $11,585.      Thompson   siL?'' 
Racine,   Wis.,   submitted   a  bid  T«  "-S  "^ 
the   work.  *'-V«  o, 


s  Frtd  t; 


Commissioner    of    Public    Woj 
Simmons    of    Milwaukee,    Wis.,i-^ 
mended    to    the    Common    Coiii  l" l"""'' 
struction   of   the   following  desc  ed'     '""" 
of    sewers:     West    Sewerage   Itrj 
sewer    in    Burleigh    St.,    from 


|"ii  Si 
Concordia    Ave.    to   Keefe   Ave.  i '   '  '''" 


Fifth    St. ;    pipe    sewer   in    Breiri  Jt 


in  West  24th  St.,  from  Keefe  ft  T" 
St. ;  pipe  sewer  in  25th  St.,  frofetV  .r* 
to  Pease  St.;  pipe  sewer  in  2(^1  (''' 
Keefe  Ave.  to  Pease  St. ;  pipe  jve'r  '    '"' 


n  Mil. 


ler  Ave.,  from  Island  Ave.  to  aloim  isfi  ■. 
east  of  Island  Ave.  South  Sewigp  p-,'  !;, 
—Pipe  sewer  in  Eighth  Ave.,  f ri  a  mm  ]> 
ft.  north  of  Dakota  St.  to  Manija  si  2'. 
sewer  in  31st  Ave.,  from  Greerlld^^j,  ',* 
Lapham    St.  |     '     '' 

Plans  have  been  prepared  by  tyEinir"] 
French  of  Reedsburg,  Wis.,  for:e  .r,'-,,. 
tion  of  sewers  in  the  east  side,  he  .■  ■'. 
ed  cost  is  $20,000. 

Canada. 

_^Bids  will  be  received  until 
27,  by  W.  H.  Munro,  Mayor  ~ 
Marie,  Ont,  for  supplying  and  > 
21,000  lin.  ft.  of  tile  sewer  pipci 
tenances.  Plans  and  specificatioi  : 
tained  of  W.  W.  Van  Everv,  C 
C.    I.    Pim   is   City   Clerk. 

®The  Point  Grey,  (P.  O.  Vane 
City  Council  has  let  the  contrac  - 
struction  of  large  sewer  mains  tl. 
Kerrisdale  and  Magee  Districts 
Webster  of  Magee  Station  at  ab'. 

®The    City    Commissioners    i 
Alta.,  have  awarded  the  contract  ; 
struction  of  a  reinforced  concrett 
to  Manders  &  Gregory  of  Edmjicn 
were  opened  April  30. 


BUILDINGS,  DOCKS.  DREDGING,  SUPPLIES,  Efi 


California. 

•J«Bids  will  be  received  until  11  a.  m.,  !\lay 
31,  by  F.  Von  Schrader,  Chief  Quartermaster, 
Chronicle  Bldg.,  San  Francisco,  Cal,  for  the 
construction  of  an  electric-lighting  system  at 
Fort  Columbia,  Wash.  Also  for  furnishing 
and  installing  engine,  generator  and  switch- 
board in  present  power  plant  at  Fort  Stevens, 
Oreg.,  and  for  construction  of  feeder  lines 
and  pump  house  with  pumps  and  motor  at 
Fort  Stevens.  Plans  and  specifications  may 
be  seen  only  in  the  offices  of  Quartermaster. 
Fort  Columbia,  Wash.,  Fort  Stevens,  Oreg.  ; 
Quartermaster,     Portland,    Oreg. 

Connecticut. 

®Toole  &  Sunderhn,  Bridgeport.  Conn.,  have 
been  avi'arded  the  contract  at  $9,812  for  the 
construction  of  a  retaining  wall  in  Glenwood 
Ave.,  Bridgeport. 

District  of  Columbia. 

^Bids  will  be  received  until  May  20.  by 
Chief  Signal  Officer.  War  Department.  Wash- 
ington, D.  C,  for  furnishin,g  aerial  paper-in- 
sulated cable  as  follows.  50,000  ft.  tvpe  401. 
4,000  ft.  type  402,  10.000  ft.  type  402.  10.000 
ft.  type  404,  30,000  ft.  type  40i:i.  20,000  ft. 
type  407.  For  further  information  address 
Capt.  R.  J.   Burt,  disbursing  officer,   U.   S.  A. 

•J«Bids  will  be  received  until  2 :30  p.  m.. 
May  18,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  plain  water 
hose,  suction  hose,  packing,  gaskets,  brass 
globe  valves  and  railway  lantern  globes. 

Florida. 

The  Board  of  Commissioners  of  State  In- 
stitutions, G.  T.  Whilield.  Secretary,  Tallahas- 


see, on  May  6  considered  architects'  plans  and 
drawings  in  competition  for  the  proposed  Re- 
ceiving Hospital  at  the  Florida  Hospital  for  the 
Insane.  The  plans  of  Fred  A.  Bishop,  Archi- 
tect, Candler  bldg.,  Atlanta,  Ga.,  were  accepted 
by  the  Board.  Mr.  Bishop  is  to  furnish  his 
working  drawings  and  specifications  within  the 
next  .30  days.  When  these  are  approved  by  the 
Board,  the  Board  will  advertise  for  bids  upon 
the  construction  of  the  proposed  Receiving 
Hospital. 

Indiana. 

•J»Bids  will  be  received  until  2  ]).  m.,  June  4, 
by  Board  of  Clay  County  Commissioners, 
Brazil,  Ind.,  for  the  construction  of  a  new 
court  house,  heating  plant  at  jail  and  con- 
nections.    E.  A.  Staggs,  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  May 
28.  )5y  Center  township  trustee,  147  E.  Wash- 
ington St.,  Indianapolis.  Ind.,  for  the  con- 
struction of  an  8-room  schnnl  budding.  H.  C. 
Schroeder  is  Trustee. 

Iowa. 

•J«Bids  will  be  received  until  8  p.  m.,  May 
24,  by  W.  E.  Klingaman,  City  Clerk,  Vinton, 
la.,  for  the  construction  of  a  power  house, 
estimated  to  cost  $11,000.  P.  P.  Smith,  Cedar 
Rapids,  la.,  is  Consulting  Engineer. 

4»Bids  will  be  received  until  7 :30  p.  m.. 
May  20,  by  E.  G.  Finch,  City  Clerk,  Newton, 
la.,  for  the  construction  of  a  smokestack  to  be 
125  ft.  high  and  suitable  for  700  h.  p.  boiler 
capacity. 

Louisiana. 

•J»Bids  will  be  received  until  noon.  May  30. 
for  the  construction  of  a  2-story  and  one-half 
basement      reinforced       concrete       dormitory 


building  at  Natchitoches,  La.   PI 
fications  are  on  file  with  Favrn; 
Ltd.,    Architects,    8:39    Gravier   ; 
leans.  La.,  or  may  be  seen  at  ti  ■ 
mal   School,   Natchitoches,  I^. 

The  Board  of  Port  Commissiets 
Orleans  is  considering  four  plamubn; 
its  consulting  engineer,  J.  F.  Collar 
Orleans,    for   the    new    1,500   ft  'hsn 
added  to  the  Dumser  landing,     le  i; 
also  considering  three  plans  for  le  or 
new   wharf    for   the   Frisco   R.  .;^  0; 
calls    fqr  ■  remodeling    and    rebu'in? 
wharf  at  a  cost  of  $368,034;  tl  ^ 
an    entire    new    wharf   and    sici 
modern    improvements,   to   cost   i' 
third   for   an   even   better  wharf nd 
cost  $486,400. 

Maine. 

Town  of  Freeport,  Me.,  has   ted  ' 
chase  the  wharf  owned  by  the  Sile  ■ 
South   Freeport  for  a  town  landg. 
on  the  wharf  will  cost  about  $2,li. 

Construction  work  is  to  be  sited 
on  a  $2,000,000  pulp  mill  at  Shaviut. 
dam  1.000  ft.  long  for  the  delopi" 
4.000  to  6,000  h.  0.  will  be  bt. 
Purington,  Waterville.  Me.,  is  c 
the  mill  and  J.  L.  Parkin.  Fairtid,  ■■ 
probably  have  charge  of  the  cctf'' 
the  dam. 

Massachusetts. 

4»Bids  will  be  recei\ed  untin. 
22,  bv  Building  Committee,  Mai  S' 
\ddition,  Dr.  C.  H.  Mack,  Ch.-m 
Springfield,  Mass.,  for  the  erecti  < 
dition  to  the  Main  St.  School  ul: 
cated  on   Main   St..  West  Sprmf^W.  ■ 


•5«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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,]«  and  specilicalions  prepared  by 
'^  Gardner,  copies  of  which  may 
at  their  office,  33  Lyman  St.  A 
k  for  $1,000,  payable  to  tin-  town 

cj  inafield. 

Michigan. 

yl  be  received  until  3  p.  m..  May 
s',ot  date  from  May  7),  by  C.  M. 
And,  Col.,  Corps  U.  S.  Engineers. 
y  b:  for  piniii)in,a;  plant  for  new 
'  ,  "^,p    Marie.   Mich. 

Minnesota. 

al  be  received  imtil  2  p.  m.,  June  5, 
ilioner  of  Indian  Affairs,  Wash- 
)i".,   for   furnishing   the    necessary 

^aterial  for  the  construction  of  a 
iil  building  and  frame  quarters  at 
c]  day  school,  White  Earth  Indian 
3J  Minn. 

Ijlow  were  received  May  !'•  by  I.t. 
:  R.  Shunk,  U.  S.  Engineer.  Duluth. 

•  iproving  harbor  at  Duluth.  Minn.. 

•  ,  Wis.:  (1)  Standing  for  bid  per 
)!  127,1)00  cu.  yds.  dredging  in  en- 
11  .'1  and  (2)  bid  per  cu.  yd,  for  ex- 
( ders  or  piece  of  rock  per  cu.  yds. : 
k  Dredge  &  Pock  Co.  Chicago, 
14  cts.,  (2)  !•")%  cts. :  Northern 
'ck  Co.,  Duluth,  Minn.,  (1)  14  cts.. 

iiluth-Superior  Dredging  Co.,  Du- 

•  I  recommended    for    acceptance), 

?1 

New  York. 

.    received  until   :!   p.   ni..   May 

I  hii  B.  Ware.  State  .Arcliitect.  .\1- 

for  vacuum   cleaning   apparatU'^ 

istalled   complete    and    connected 

It  niping  in  the  Education    Bnild- 

■   K.  Y.    Drawings   and   specifica- 

f  consulted   and   blank    forms   of 

I  ained   at    the    office    of    Palmer, 

ii  Jones,  -Architects.  No.  Ii3  Will- 

IV  York  City,   or  at  the   office  of 

rchitect.    Complete   sets   of   plans 

I  lions  will  be  furnished  to  respec- 

upon   reasonable    notice    to    and 

fetion    of     the     State     .\rchitect. 

I  Ware,  Albany.   N.  Y 

il  be  received  until  M.\v  17.  1)\ 
!|  Lighthouse  District.  Tompkins- 
'<  for  furnishing  ino  lbs.  roofing 
ste  form  ready  for  use. 

I I  be  received  until  2  p.  m..  May 
I  J.    O'Keeffe.     Commissioner     of 

1  Park  Row,  New  York  City,  for 
I  finish  of  the  municipal  building, 
i  the  tower. 

i  opened  May  8  by  Col.  S  \V. 
1  S.  Engineer,  New  York  City,  for 
f  c'.i.  yds.  of  dredging  in  Newtow-n 
.  the  Morris  &  Cummings  Dredge 
St,  New  York  City,  at  28y2  cts. 
■ing  the  probable  contractor. 

North  Carolina. 

1  be  received  until  3  p.  ni..  May 
'.  R.  0.  Edwards.  Constructing 
'er.  Fort  Caswell.  N.  C.  for  the 
is  at  the  fort:  1.  Grading  around 
•ters  Nos.  48  and  40,  requiring 
y  4.9.54  cu.  yds.  of  fill.  2.  Laying 
•ain  from  the  steel  tank  and  from 
.  requiring  approximatelv  •'iOO  ft. 
'._  pipe,  20O  ft.  of  6-in.  T.  C.  pipe 
'I  universal  cast  iron  pipe. 

North  Dakota. 

be  received  until  5  p.  m..  June  3. 
rchard.  City  .Auditor,  Fargo,  N. 
''Oratory  equipment  and  supplies, 
riisenu-nt  will  lie   found   elsewhere 

Oklahoma. 

1  he  received  until  3  p.  m..  June 
<  Knox  Taylor.   Supervising    .Ar- 


chitect. Treasury  Dcpartnient,  Washington, 
1).  C..  for  the  construction  complete  of  the 
United  States  Post  Office  at  Kingfisher,  Okla. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

Pennsylvania. 

4*Bi(ls  will  be  recei\ed  until  10  a.  m.,  Mav 
2ii,  bv  Trustees  of  iho  Pennsvlvania  State 
Lunatic  Hospital,  Ilarrisburg,  Pa.,  for  the 
erection  of  a  brick  and  stone  chapel.  J.  .^. 
Dempwolf,   York,    Pa.,   is   .\rchitcct. 

^Bids  will  be  received  until  10  a.  m..  May 
20.  by  Trustees  of  the  Pennsvlvania  State 
Lunatic  Hospital  at  Harrisburg,'  Pa.,  for  the 
erection  and  com|)letion  of  brick  and  stone 
chapel.  J.  A.  Dempwolf.  York,  Pa,,  is  .Archi- 
tect. 

^•Bids  will  lie  riceived  uiilil  II  a.  m., 
May  28.  by  Lt.  Col.  C.  B.  Baker,  Construct- 
ing Quartermaster.  Philadelphia,  Pa.,  Depot, 
for  the  construction  of  corrugated  galvanized 
iron  shed  at  that  place. 

^•Bids  will  be  received  until  noon.  June 
■">.  by  Maj.  Herliert  Deakyne.  U.  S.  Engineer. 
Witherspoon  Bldg.,  Philadelphia,  Pa.,  for 
dredging  in  Delaware  River,  near  Mud  Island, 
Pa.,  between  Philadeliihia  and  Trenton. 

Texas. 

^Bids  will  be  received  until  1"  a.  m..  May 
28.  by  Building  Committee  of  the  Dallas  Hall, 
or  \dministration  Building  of  the  Southern 
Methodist  L'uiversity.  Dallas,  Texas,  for  the 
construction  of  the  lirst  building,  estimated 
to  cost   $300,000. 

•{•Bids  will  be  received  until  lune  2u  bv  El 
Paso  &  Southwestern  K.  K.  Co..  H.  J.  Sim- 
mons. General  Manager,  El  Paso.  Tex.,  for 
the  construction  of  the  following  buildings  at 
Tucson,  Ariz. :  1  station  building,  1  freight 
house.  1  engine  house.  Official  advertisement 
will  be   found  elsewhere  in   this  issue. 

Borings  are  to  be  started  at  once  for  the 
foundation  of  the  i)roposed  dam  of  the  Guada- 
lupe Water  Power  Co.  of  .Seguin.  Tex.  John 
Wharton  Maxcy.  Seguin.  Tex.,  is  chief  engi- 
neer. 

Work  is  to  be  started  shortly,  it  is  stated,  on 
a  large  electric  plant  at  Waco,  which  will  in- 
volve the  expenditure  of  $1,000,0011.  The 
Phoenix  Construction  Co..  Amicable  Bldg.. 
Dallas,  is  to  construct  the  plant. 

Utah. 

^Bids  will  be  received  until  10  a.  m..  Mav 
21,  by  M.  Z.  Witcher,  County  Clerk.  Salt 
Lake,  Utah,  for  material  and  labor  required 
for  the  erection  and  extension  of  a  tunnel 
from  Power  House  to  Woman's  Building, 
Salt  Lake  County  Infirmary,  Salt  Lake  Coun- 
tv.  Utah,  situated  on  the  northeast  corner  of 
12th  South  and  State  St..  Salt  Lake  City, 
L^tah,  according  to  plans  and  specifications 
which  are  on  file  and  open  for  inspection  of 
the  bidders  at  the  office  of  J.  A.  Headlund, 
Architect.  .52.3-527  Doolv  Block.  Salt  Lake 
City. 

Virginia. 

The  finance  committee  has  recommended  to 
the  City  Council  of  Richmond  an  appropria- 
tion of  $20,000  for  the  extension  of  the  Church 
Hill  tunnel,  with  a  view  of  opening  Grace  St. 
across  from  29th  St.  to  Chimborazo  F'ark. 
Chas.  E.  Boiling  is  city  engineer. 

Bids  were  opened  .April  23  by  Lt.  Col.  Ma- 
son M.  Patrick,  U.  S.  engineer.  Norfolk,  Va., 
for  dredging  and  rock  excavation  in  James 
River,  Virginia,  the  bidders  and  their  bids  be- 
ing as  follows:  (1)  Coastwise  Dredging  Co., 
Norfolk.  Va. ;  (2)  Atlantic,  Gulf  &  Pacific 
Co..  Park  Row  Bldg..  New  York  city;  (3)  P. 
Sanford  Ross,  Inc.,  277  Washington  St.,  Jer- 
sey City.  N.  J. :  Sec.  1 — Earth  excavation,  in- 
cluding  its    carriage    and    deposit   at    specified 


localities  between  the  points  of  excavation  and 
deep  bottom  (15,000  cu.  yds.):  (1)  $0.65,  (2) 
$(•.7(1,  (3)  $0.58.  For  earth  excavation,  in- 
cluding its  carriage  and  deposit  near  City 
Point  UJ.OOO  cu.  yds.):  (1)  $0.65,  (2)  $0.60, 
(3)  $0.68.  Hard  rock  excavation,  mcluding 
its  carriage  and  deposit  at  specified  localities 
between  the  points  of  excavation  and  deep 
bottom  (I.IHIO  cu.  yds.):  (1)  $10.!)0.  (2)  $16, 
(3)  $!).4o.  Sec.  2 — Earth  excavation,  including 
its  carriage  and  deposit  at  specified  localities  be- 
tween points  of  excavation  and  deep  bottom 
(7,300  cu.  yds.):  (1)  $0.65,  (2)  $0.80.  (3) 
$0..58.  Hard  rock  excavation,  including  its 
c.:rriage  and  deposit  at  specified  localities  be- 
tween the  points  of  excavation  and  deep  bot- 
ttm  (.5.200  cu.  yds.):  (1)  $10.00,  (2)  $12.80, 
(.■!)$9.45.  Sec.  3— Earth  excavation,  including 
its  carriage  and  deposit  at  specified  localities  be- 
tween the  points  of  excavation  and  deep  bot- 
tom ((!.400  cu.  yds.)  :  (1)  $0.65,  (2)  $0.80,  (3) 
$0.58.  Earth  excavation,  including  its  car- 
riage and  deposit  near  Citv  Point  (10,000  cu. 
yds.):  (1)  $0.6.5.  (2)  $0.7(),  (3)  $0.58.  Hard 
rock  excavation,  including  its  carriage  and  de- 
posit at  specified  localities  between  the  points 
of  excavation  and  deep  bottom  (5.000  cu. 
yd.s.)  :  (1)  $10.90,  (2)  $14.70,  (3)  $9.45. 

Washington. 

4*Bids  will  be  received  until  8  p.  m.,  Mav 
15,  by  City  Clerk  E.  J.  McCall,  Bremerton, 
Wash.,  for  the  construction  of  the  municipal 
dock  at  the  foot  of  Front  St.,  estimated  to 
cost  $15,000.  Plans  may  be  had  of  the  City 
Engineer. 

^Bids  will  be  received  until  noon.  May  31, 
by  Maj.  J.  B.  Cavanaugh,  V.  S.  Engineer, 
.Seattle.  Wash.,  for  furnishing  and  erecting 
two  steel  traveling  cranes. 

Ordinance  is  before  the  City  Council  of 
liverett,  Wash.,  calling  for  a  b(5nd  issue  of 
$05,000.  to  be  used  in  the  repair  and  recon- 
structio!!   and  enlarging   df  the   city  dock. 

The  engineeriilP'  dep:.rtmeiit  of  the  cily  of 
-Aberdeen.  Wash.,  has  completed  figures  on 
two  tide  fill  districts.  The  c'lst  side  district 
between  F  St.  and  the  Wishk;ih  River  is  esti- 
mated at  $80,000.  The  area  is  70  acres  and 
the  average  depth  4%  ft..  4.000  ft.  of  bulk- 
head will  he  required.  The  fill  to  be  dredged 
from  the  river.  The  west  side  fill  estimated 
tr:  cost  $40(1.000.  The  area  is  360  acres  or 
1.400  lots.  Average  fill  41/2  ft.  Total  2,.500.000 
cu.  vds. ;  5,0(10  ft.  of  bulkhead.  Cost  per  50-130 
lot  to  be  $290.  Work  on  tide  fill  district  No.  1 
is  well  along  and  the  contractor  (Tacoma 
Dredging  Co.)  expects  to  be  through  in  a 
few'  months.  This  fill  covers  2.50  acres  and 
contains  1,200.000  cu.  yds.  Chas.  W.  Ewart  is 
city  etigineer. 

West  Virginia. 

•{•Bids  will  be  recei\ed  until  3  p.  m.,  June 
21.  by  James  Knox  Taylor,  Supervising  .Ar- 
chitect, Treasury  Department,  Washington,  D. 
C.  for  the  installation  of  a  heating  and  venti- 
latin.sr  apparatus,  etc.  for  the  U.  S.  Post  Office 
and  Court  House  at  Charbston,  W.  Va.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue. 

Wisconsin. 

®Board  of  Park  Commissioners  of  Milwau- 
kee have  awarded  the  contract  for  construct- 
ine  450  lin.  ft.  of  breakwater  for  shore  pro- 
tection of  Lake  Shore  Drive  to  .A.  F.  Bues  of 
the  C.  H.  Starke  Dredge  &  Dock  Co.,  Milwau- 
kee, at  $:35.95  per  lin.  ft. 

Canada. 

•{•Bids  will  be  received  until  noon,  July  2, 
by  Department  of  Public  Works,  R.  C.  Des- 
rochers.  Secy.,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  dry  dock  in  the  Port  of  Quebec, 
and  located  either  at  Lauzon  or  in  the  estuary 
of  the  River  St.  Charles  or  on  the  Beupor 
fiats. 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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HANDBOOK 
OF 

COST  DATA 


GILLETTE 


:OST  DAI^. 


MYRON  C.  CLARK 
PUBUSHING  CO. 


The  New  and  the  Old  Editions  of 
Gillette's  Cost  Data  Compared 


Section  and  Number  of 

Subject  Old  Ed. 

I  Cost  Keeping 34,500 

II  Earth  Excavation 12,500 

III  Rock  Excavation 16,500 

IV  Roads,  Pavements 23,000 

V  Stone  Masonry 32,000 

VI  Cone,  and  Reinf.  Cone.  .  .   65,000 

VII  Waterworks 12,000 

VIII  Sewers 21 ,000 

Total  for  all  sections 


words  in 

New  Ed. 

65,000 

IX 

31,000 

X 

51,000 

XI 

128,000 

XII 

33,000 

XIII 

65,000 

XIV 

95,000 

XV 

84,000 

Section  and  Number 

Subject  Old  Ed. 

Timber  Work 24,000 

Buildings 11,000 

Railways 8,000 

Bridges 

Steel  Construction (  ^'""^ 

Surveys 8,500 

Miscellaneous 8,500 

Index,  Preface,  Contents.    ,7;500 
291,000 


of  words  in 

New  Ed. 

74,000 

64,000 

172,000 

144,000 

17,000 

20,000 

37,000 

24,000 

1,104,000 


The  new  edition  therefore  contains  nearly  four  times  as  much 
matter  as  the  old  and  some  of  the  sections  have  been  notably  en- 
larged. For  example :  Data  relating  to  Roads  and  Pavements  have 
been  increased  more  than  five-fold;  Waterworks  nearly  eight-fold; 
Buildings  nearly  six-fold,  and  Railways  and  Bridges  over  twenty- 
fold.  The  new  edition  contains  nearly  1,900  closely  printed  pages. 
The  price  is  five  dollars. 

Sample  pages  and  table  of  contents  will  be  supplied  on 
request. 

The  Myron  C.   Clark  Publishing  Co, 

608  S.  Dearborn  St.,  Chicago 
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Practical  Books  for  Engineers  and  Contractors 


Hand  Book  of  Cost  Data 

New  edition. 

nv  IT  P  Gillette.  EdItor-ln-Chlef  Engineering  i  Conlractlng.  M.  Am.  Soc. 
C  E    M   'Ira.  Soe.  M.  E..  M.  Am.  I.  M.  E. 

pi,jlbj'e leather;  lix7  Inches:  IMI  pages.  Illustrated.  Price.  S5.00  net.  post- 
paid. 

Cost  Keeping  and  Management  En^lneerln|< 

BvH  P.Gillette.  Editor-In-Chlef  Engineering  A- Contriipllnc.  M.  Am.  j^oe. 

C  E..  U.  Am.  Soc.  M.  y...  M.  A.  I   M.  F...  and  Richard  T.  Dana.  M.  Am. 

SocTfc.  E..  M.  Am.  Soc.  E.  C.  M.  A.  I.  .M.  E. 
CloUi,  6x91nches;  3S0  pages.  ISl  flgures.    Price.  S3. 50  net.  postpaid. 

The  Law  of  Contract 

By  Aleiander  Ilarlng,  C.  E..  L  L.  B..  L.  L.  M.  Attorney  and  Counsellor- 
ai-Law.  Prolessor  of  Bridge  and  Hallway  Engineering.  N.  Y.  University. 
Mem  Am.  Soc.  C.  E.,  Mem.  Am.  Soc.  Eng.  Con. 

Cloib.  6x9  Inches iv'io  pages.    Price,  $4.00  net.  postpaid. 

Tables  for  Structural  Engineers 

By  Edward  Godfrey. 
ti-Tlbleleather;  2IS  pages:  4.xtji  Inches.    Price.  S3..n0  net.  postpaid, 

A  Text  Book  on  Graphic  Statics 

By  Charles  W.  Malcolm.  C.  E. 
Cloth: 6x9 Inches:  330  pages;  Ijj  drawings.    Price,  $3.00  net.  postpaid, 

A  Treatise  on  the  Design  and  Construction  of  Mill 
Buildings  and  Other  Industrial  Plants 

By  Ilonrv  Orattan  TjTrell.  C.  E. 
aoth*6x91nches:490  +  X\"I  pages,  652  Illustrations.    Price.  S4-00  net.  post- 
paid. 

Bricklaying  System 
By  Frank  B.  Gllbreth.  M.  Am.  Soc.  M.  E. 


By 
aoth.  6i9 inches;  330  pages.  73  bond  charts;  167  illustrations.    Price,  53.00 
net,  postpaid. 

Field  System 

By  Frank  B.  Gllbreth.  M.  Am.  Soc.  M.  E. 
FiedNeieather:  200  pages.  4Jx7  inches.    Price.  S3. DO  net.  postpaid* 

Backbone  of  Perspective 

ByT.  U.  Taylor.  Professor  of  Civil  Engineering.  University  of  Texas. 
ClotlC  Ikx'  Inches;  56  pages.  Illustrated.    Price.  SI. 00  net,  postpaid. 

Surveyor's  Handbook 

By  T,  U.  Taylor.  Professor  of  Civil  Engineering,  University  of  Texas. 
FleilNeleather.  gilt  edges;  323  pages,  llltistrated.    Price.  S2.00  net.  post- 
paid. 

Railroad  Location  Surveys  and  Estimates 

nyF.  Lavis.  M.  .\m.  Soc.  C.  E..  Resident  Engineer  P.  R.  R.  Tunnels,  tor- 
meriy  U.cating  Engineer  Choctaw.  Oklahoma  and  Gulf  R.  R. 

Cloth.  6x91nches;  270  pages.  10  folding  plates:  73  Illustrations.  Price.  S3.00 
net.  postpaid.. 

The  Trackman's  Helper 

By  J.  KIndelan. 
ClotJi,  Hx'ilnches:  3:c  pages  Illustrated     Price.  SI. 50  net,  postpaid. 

Practical  Switchwork 

By  D   H.  LovcU.  DIV.  Supt.,  P.  R.  R. 
C)0tll,4ix6itnches:  174  pages.    Price  SI. 00  net.  postpaid. 

Railway  Curves 

By  FA.  Smith.  M.  E..  C.  E. 
Qoth.4x6t  Inches;  50  pages  and  diagrams.    Price.  51.00  net.  postpaid. 

Standard  Turnouts  on  American  Railroads 

By  F.  Smith.  M  E..  C.  E.    With  Introduction  by  J.   M.  Mead,  Res.  Eng., 

A.  T.  i  S.  F.  Ry. 
Leather,  4^x7|  Inches;  41  pages.    Price,  $1.00  net.  postpaid. 

Maintenance  of  Way  Standards 

ByF.  A.  Smith.  M.  E..C.  E. 
aoth.  6il7J  Inches:  600  pages.  300  illustrations.    Price.  $1.50  net.  postpaid. 

Mathematics  of  the  Paper  Location  of  a  Railroad 

ByJ.  C.L  Fish.  .\sso.  M.  .\m.  Soc.  C  E     .Associate  Professor  of  Engineer- 
log  of  Leiand  Standford.  Jr..  University. 
Paper.  4ix;i  inches.   Price.  25  cents. 

Telephone  Line  Construction  —  Methods  and  Cost 

By  Clarence  Mayer.  Formerly  Cost  Statistician  and  Facilities  Engineer, 
Chicago  Telephone  Company.  With  additional  data  by  J.  C.  Slippy.  Con- 
sulting Telephone  Engineer. 

Cloth.  6x5  inches;  300  pages,  157  tables,  100  illustrations.  Price,  $3.00  net 
postpaid. 

Rock  Excavation — Methods  and  Cost 

By  H.  P.  Gillette.   Editor-In-Chlef.    Engineering  &  Contracting.  M.  Am. 

SocC.  E..  M.  Acn.Soc.  M.  E..  M.  A.  I.  M.  E. 
aoth.  5^x7  Inches;  384  pages,  56  pages  and  Illustrations.    Price.  $3.00  net, 

postpaid. 

Engineering  Work  In  Towns  and  Cities 

By  Ernest  MeCullough.  C.  E. 
aoth,  6x9  Inches;  510  pages,  6S  tables.  112  diagrams  and    illustrations. 
Price,  $3.00  net.  postpaid. 


Cements.  .Mortars    and  Concretes — Their  Physical 

Properties 

By  Myron  s.  Falk.  I'h.  I),  of  Columbia  University. 
Cloth  Gi9  Inches;  1S4  pages,  illustrated.    Price.  S2.50  net.  postpaid. 

Practical  Cement  Testin|{ 

By  W.  Purves  Taylor,  M.  S..C.  E. 
Cloth.  6x9  inches;  330  pages.  58  tables:   142  Illustrations.     Price.  $3.00  net 
IKistpaid. 

Concrete  and  Reinforced  Concrete  Construction 

By  Homer  .\.  Reid.  Assoc.  .\.  Am.  Soc.  C.  V...  Assistant  Engineer,  Bureau 
of  BuildlngM.  .N'ew  York  City.  „  .        ,,  „. 

Cloth,  sx'j  Inches.  906  pages.  70  tables:  716  illustrations.  Price,  $5.00  net, 
|>ost|>ald. 

En|<ineers'  Pocket  Book  of  Reinforced  Concrete 

By  l\.  Lee  Ileldenrelch. 
Flexible  leather:  274  pages.  4iiil|iuckcs,  Illustrated.    Price.  $3.00  net.  post- 
paid. 

Concrete  Construction — Methods  and  Cost 

By  H  P.  Gillette  EdItor-ln-Chlef.  Engineering  &  Contracting.  M  .\m.  Soc, 
C.  K..  M.  Am.  Soe.  M  E..  M.  Am.  I.  M.  E..  and  ChariesS.  Uill.  C.  E., 
Managing  i;iiitor,  Engineering  ,t  Contracting. 

Cloth,  6x9  Inches.  700  pages,  306  Illustrations.    Price.  $5.00  net.  postpaid. 

The  Reinforced  Concrete  Pocketbook 

By  L.  J.  Mensch,  M.  Am.  Soc.  C.  E. 
Full  leather:  216  pages.  4Jx6J  inches.    Price,  $4.00  net.  postpaid. 

Reinforced  Concrete — A  Manual  of  Practice 

Bv  Ernest  MeCiiIlnugh.  M.  West.  Soc.  Eng. 
Cloth,  -x'i  Inches.  13-3  pages.  lilu.str:ited.    Price.  Sl.iO  net.  postpaid. 

Dlai^rams  for  Desi^nin^  Reinforced  Concrete  Struc- 
tures:   Including  Diagrams  for  Reactions 
and  Strength  of  .Steel  Beam.s 

By  0.  F.  Dodg.-.  M.  West.  Soc.  Eng. 
Cloth.  I5Jxl2i.  Inches;  112  pages  48  diagrams.    Price.  $4.00  net.  postpaid. 

Concrete  Inspection 

By  Charles  Hill.  C.  E..  Managing  Editor  Engineering  &  Contracting 
Cloth.  3ix6  Inches:  186  pages.    Price,  $1.00  net.  postpaid. 

Theory  and  Design  of  Reinforced  Concrete 

Arches 

By  .\rvld  Reuterdahl.  Sc.  B..  .\.  .M..  Chief   of  Bridge  Dep!»rtment.  Engi- 
neering Department.  City  of  Spokane.  Wash. 
Cloth,  6x9  Inches:  132  pagns.    Price.  $2.00  net,  postpaid 

Concrete  Bridges  and  Culverts 

By  Henry  Grattan  Tj-rreii.  C.  E. 
Flexible  leather:  272  pages.  OJxii  Inches;    66  Illustrations.     Price.  S3. 00  net, 
postpaid. 

Solid    Bitumens  —  Their    Chemical   and    Physical 
Properties  and  Chemical  Analysis.  Together 
with  a  Treatise  on  the  Chemical  Tech- 
nology of  Bituminous  Pavements 

By  S.  F.  Peckhan.  A.  M..  M.  .\m.  Philosophical  Soc.  M.  Soc.  Chemical  In- 
dustry. M.  .Am.  Chem.  Soc.  .M.  \m.  I.  Chem.  Engrs. 
Cloth.  6x9  Inches:  300  pages.    Price.  S.kOO  net.  postpaid. 

The  Design  and  Equipment  of  Small  Chemical 

Laboratories 

Bv  Richard  K.  Meade,  B.  S.,  Formerly  Editor  of  The  Chemical  Engineer 
Cloth,  6x9  inches;  144  pages,  1 1 1  Illustrations.    Price.  52.00  net.  postpaid. 


In  Preparation 


Melan's  Steel  Arches  and  Suspension  Bridges 

Translated  by  Prof.  D.  B.  Stelnman.  Department  of  Engineering,  Uni- 
versity of  Idaho 

Steel  Bridge  Desi^nin^ 

Dy  M,  B.  Wells.  C.  E..  Associate  Professor  Bridge  and  Structural  Engineer- 
ing. Armour  Institute  of  Technology. 

Artistic  Bridge  Design 

By  H.  G.  Tyrrell.  C.  E. 

Road  Construction — ^Methods  and  Cost 

By  H.  P.  Gillette  and  C.  T.  Murray. 

Waterworks  Construction — Methods  and  Coat 

By  H.  P.  Gillette  and  S.  C.  Hadden. 

Inspection  of  Concrete  Construction 

By  Jerome  Cochran.  C.  E. 

Land  Drainage 

By  J.  L.  Parsons.  C.  E. 


Descriptive  Circulars  and  Tables   of  Contents  Sent  On  Request 

Published    by 

The   Myron  C.  Clark  Publishing  Company 

608  S.  Dearborn  Street,  Chicago 


68 


ENGINEERING     &     CONTRACTING  ^'"1    XXXVII.    N 


20 


CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noo 


PROPOSALS  FOR  LABORATORY 
EQUIPMENTS    AND    SUPPLIES. 

City  of  Fargo,   N.  Dak. 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  City  Aviditor  of  the  City  of 
Fargo.  N.  Dak.,  until  the  hour  of  '■ 
o'clock  in  the  afternoon  of  the  3d  day 
of  June,  1912. 

First — For  furnishing  equipment  fur 
filtration  plant  chemical  laboratoi->-  and 
supplies  therefor. 

Second — For  furnishing  equipment  and 
apparatus  for  the  chemical  and  bacterio- 
logical laboratory  in  the  Milk  and  Meat 
Inspector's  office  in  said  cit.v. 

Such  proposals  shall  be  carefully  sealed 
and  plainly  marked  "Proposals  for  Filtra- 
tion Plant  Laboratory"  or  "Proposals  for 
Milk  and  Meat  Inspector's  Laboratory," 
as  the  case  may  be. 

Each  proposal  shall  be  based  upon  and 
refer  specifically  to  schedules  which  will 
be  furnished,  upon  application,  by  Mr.  F. 
L.  Anders,  City  Engineer,  Fargo.  N.  Dak., 
and  by  Dr.  I.  L.  James.  Meat  and  Milk 
Inspector.   Fargo.   N.   Dak. 

Bach  proposal  shall  be  accompanied  by 
a  certified  check  in  the  sum  of  JiJOO  to 
insure  execution  of  contract,  if  awarded. 

The  successful  bidder  will  be  required 
to  enter  into  contract  with  the  city  for 
such  equipment  and  furnish  a  bond  in  a 
sum  equal  to  the  amount  of  such  con- 
tract, indemnifying  the  city  against  de- 
lay in  delivery,  or  materials  below  grade. 

The  City  Council  reserves  the  right  to 
reject  any  and  all  bids,  or  any  part  of  a 
bid.  and  to  accept  any  bid  or  part  there- 
of. 

Dated  this  Sth  day  of  May,  1912. 
E.    R.    ORCAHRD, 

City   Auditor. 
Fargo,    N.    Dak. 


TREASURY  DEPARTMENT,  OFFICE 
OF  THE  SUPERVISING  ARCHITECT  — 
Washington,  D.  C.  Mav  10.  i;il2.— 
Sealed  proposals  will  be  received  at  this 
office  until  3  o'clock  p.  m.  on  the  21st  dav 
of  June.  1912.  and  then  opened,  for  the 
installation  of  a  heating  and  ventilating 
apparatus,  etc..  for  the  United  States  post 
office  and  courthouse  building  at  Charles- 
ton, W.  "V'a.,  in  accordance  with  the  draw- 
ings and  specification  therefor,  copies  of 
which  may  be  had  at  this  office  or  at  the 
office  of  the  superi.ntendent  of  construc- 
tion at  Charleston.  W'.  Va..  at  the  discre- 
tion of  the  Supervising  Architect 

J.-^MES    KNOX   T.\TLOR. 

Supervising   Architect. 

The  work  will  be  let  either  as  a  whole 
or  in  sections,  but  no  bid  will  be  consid- 
ered for  less  than  one-third  of  the  entire 
work.  Bidders  may  submit  bids  for  the 
whole  of  said  work  or  for  one-third  there- 
of. The  right  is  reserved  to  re.1ect  any 
and  all  bids. 

G.    B.     SELLERS, 
Chairman  for  Board  of  Commissioners. 
THOMAS  L.  JOHNSON. 

Attorney  for  Drainage  District. 


OFFICE  OF  CONSTRUCTING  QUAR- 
TERMASTER.—Fort  Huachuca,  Arizona. 
May  9,  1912.— Sealed  proposals  will  be  re- 
ceived here  until  10  a.  m.  June  12  1912 
and  then  publicly  opened,  for  construction 
complete  of  eight  inch  steel  water  pipe 
line  approximately  eight  and  one-half 
miles  long.  Deposit  of  $10  required  to  in- 
sure return  of  plans  and  specifications. 
Information  on  application.  J  L  JOR- 
D.AN,   Capt.   and   Quartermaster,   U.   S.    A. 


NOTICE  TO  CONTRACTORS. 
WATER  WORKS. 

Appleton.   Wis.,  May  9.    lt'12. 

Sealed  proposals  will  be  received  l.ty  the 
Mayor  and  Board  of  Commissioners  of  Ap- 
pleton. 'Wisconsin.,  until  9  o'clock  a.  m. 
of  June  5,  1912,  and  then  publicly  opened, 
for  the  equipment  complete  of  a  pump- 
ing  station,   as  follows: 

-A.    three    (3)    million    gallon    filter   plant. 

One  (1)  pumping  unit  of  two  and  one- 
half  (2%)  million  gallons'  capacity  in 
twenty-four    (24)    hours. 

Two  (2)  pumping  units  each  of  two  (2) 
million  gallons'  capacity  in  twenty-four 
(24)    hours. 

About  13  miles  of  pipe,  hydrants  and 
fittings.  Each  bid  nmst  be  accompanied 
by  a,  certified  check  for  five  (5)  per  cent 
of  the  amount  of  the  bid,  made  payable 
tn  the   Board  of  Commissioners. 

A  security  bond,  acceptable  to  the  Board 
of  Commissioners,  for  fifty  (50)  per  cent 
of  the  contract  price  will  be  required. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

For  plans  and  specifications  addre.-is  the 
Engineer.    C.    H.    "Vinal. 

J.    V.    CANAVAN.    Mayor. 
JOHN  GOODLAND.   JR.. 
E.    SCHUELLER. 

Commissioners. 


PAVING. 

Office    of    the    Board    of    Local    Improve- 
ments. 
Waukegan.   III.,   May   10,   1912. 

Sealed  proposals  will  be  received  by  the 
Board  of  Local  Improvements  of  the  city 
of  Waukegan.  Lake  County.  Illinois,  until 
8  o'clock  P.  M..  Monday.  May  20th,  A.  D. 
1912.  at  the  council  chambers  In  said  city 
of  Waukegan  (No.  107  Washington  Street), 
for  the  following  improvements,  to  wit: 

Doc.  No.  416.  Grading  and  paving 
Hickory  Street  from  Center  Street  to 
Ridgeland  Avenue. 

Doc.  No.  419.  Grading  and  paving  Gil- 
lett  Avenue  from  Sheridan  Road  to  Nortli 
Avenue. 

Doc.  No.  420.  Grading  and  paving 
Ridgeland  Avenue  from  Sheridan  Road  to 
North  Avenue. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office  and  be  ac- 
companied by  cash  or  certified  check  for 
10  per  cent  of  the  aggregate  proposal, 
payable  to  the  president  of  said  board. 
J.  F.  BIDINGER.  President. 
Board  of  Local  Lmprovements. 

ALVAH  L.   ROGERS.    Secretary. 


Sealed  proposals  for  approximately 
32.000  square  yards  of  brick  pavin.g  and 
two  miles  of  sewers  will  be  received  by 
the  city  of  Rochelle,  111.,  until  7  1^.  M.. 
May  20th,  and  then  publicly  opened. 

Plans  and  specifications  are  on  file  with 
the  Clerk  at  Rochelle  and  in  the  offices  of 
the  AETNA  ENGINEERING  BUREAU, 
17  North  La  Salle  Strefet.   Chicago. 

The  city  reserves  the  right  to  reject 
any  or  all  bids. 

Certified  check  for  10  per  cent  of  bid 
must  accompany  proposal. 

W.    B.   M'HENRY.   Mayor. 

City  of  Rochelle.  111. 


ann 
ne.r 
i  W 
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NOTICE    OF    LETTING    Dmn 
AGE  CONTRACT.    ^ 

Sealed  proposals  for  the  constru.jn  „, 
drainage   canals   in   the  Back  Swa; 
Jacob     Swamp      Drainage      Distric 
Lumberton,    N.    C.    will    be    receii 
the    drainage    commissioners   of  s£ 
trict     at     Lumberton,     N.     C.    up  o   i 
o'clock    M..    June    12,    1912,    and    J  n,.. 
time    they    will    be    publicly    open 
read.     Each   proposal  shall   be  in< 
a    sealed    envelope    and    addressed 
chairman      of      the      Board     of    1. 
Commissioners   of   the   Back   Sv/a 
Jacob    Swamp    Drainage    District 
berton,     N.     C,     endorsed     "Pror" 
Constructing   Drainage    Canals." 

Each  proposal  shall  be  accomp: 
a    certified    check,    drawn    payable 
order    of    the    chairman    of    the    1; 
Drainage    Commissioners,    in    the 
of  $1,000;  this  check  to  be  an  evid.< 
the   good    faith   of   the   bidder  and., 
held    as    liquidated    damages    in   Ci-  ■ 
award    is    made    and    the    contra  ; 
bond      are      not      entered     into    pr-i.- 
Checks    of    unsuccessful    bidders    '!     , 
returned  as  soon  as  the  award  is  i.l( 

Specifications   and   blank   forms     p  .- 
posals  will  be  furnished  upon  appl  u 
and   a   full   set   of   maps,   plans   ar  p; 
files    may    be    seen    at    the    office        i 
Drainage  Commissioners,   or  at  th'iS.  ■ 
of   the   Attorney   for   the   Drainage 'o- 
missioners.   at  Lumberton    N.  C. 

The  approximate  length  of  these.!;..- 
is  52  miles,  and  the  approximate  5da^e 
to  be  excavated  is  1,240.400  cu.  ydi  Tli^ 
work  must  be  finished  within  twt.'Cars 
from  the  letting  of  the  contract  al  tile 
commissioners  will  require  three  <;rij:es 
to  be  operated  at  the  same  time. 


NOTICE      OF      RECEPTION  OF 
BIDS. 

Notice  is  hereby  given  that  the-oiii- 
missioners  of  the  First  Addition  the 
Rattlesnake  Drainage  District  of  Jane 
County.  Wisconsin,  will  receive  ipcs- 
als  for  doing,  the  work  provided  f  the 
plans  and  specifications  of  said  'tr::t 
on  and  up  to  the  15th  day  of  Mav,  12 

Copies  of  the  plans  and  specifi'  ior.f 
may  be  obtained  from  Mathias  Iidas. 
President  of  the  Board  of  Commissiers. 
Deerfield.  Wis.,  or  from  F.  W.  Ha  At- 
torney. Room  424  Washington  Block  lac- 
ison.  Wis. 

Dated  April  26.   1912. 

MATHIAS   LIND.-, 
J.   H.  AUBT, 
H.    G.    CLARK, 

Commissio  rs. 


DEPARTMENT  OF  THE  INTKOR; 
UNITED  STATES         RECLAMj  Vjy 

SERVICE.— Washington,  D.  C,  Al'.  -i- 
1912.  Sealed  proposals  will  be  receid  at 
the  office  of  the  United  States  Recrai.tlon 
Service,  Malta,  Montana,  until  2  ■tp'-.'- 
p.  m..  Mav  21,  1912,  for  the  constrtlon 
of  laterals,  waste-water  ditches  and  riic- 
tures  on  the  First  Unit,  Dodson  wi.i 
Canal,  Milk  River  Project,  Montana  T"'" 
work  involves  the  excavation  of  aii>>'' 
mately  67,000  cubic  yards  of  materii  ano 
the  erection  of  six  small  structur"is. 

For  particulars  address  the  U.  S.  aa- 
mation  Service.  Washington.  D.  C. ;■»'•' 
na.  Montana,  or  Malta.  Montana. 

F.  H.  NEWELL,  Dire>r 


A,  15,  1912. 
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CALLS  FOR  BIDS 


Rate   $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


fICE     OF      RECEPTION      OF 

BIDS. 
>  ice  13  hereby  given  th;it  iho  com- 
If.ners  of  the  First  Addition  to  tlio 
I -snake  Drainage  District  of  Dane 
,1  y.  Wisconsin,  will  receive  proposals 
r  lins  the  work  provided  for  the  i>lans 
i.i  peciflcalions  of  said  district  on  and 
,  the  »«h  day  of  May.  1912. 
l.les  of  the  plans  and  specifications 
„  lie  obtained  from  ilathias  Lindas. 
,  lent  of  the  Board  of  Commission- 
'  ..Hrfleld.  Wis.,  or  from  F.  W'.  Hall.: 
Room  i'i.  Washington  Block. 
Wis. 

MATHI.XS    LINDAS. 
J.  H.   AUBY. 
H.  G.  CLARK. 

Commissioners. 


LTION    MAIN     AND     WELLS. 

■■posals  will   be  received   by    the   City 

and  Haven.  Mich.,  until  3  o'clock  p. 

'uesday.  Msy  21.  1912.  for  unloadin.s. 
!  ring,   trenching,    laying    and    back- 

r  .ibout  3.200   ft.   of   16-:n.   cast  iron 
I  >n  main  from  a  w  el!  on  the  shore  of 
1    lllchigan  to  the  pumping  station. 
.  o  for  sinking  a  30  ft.  diameter  well 

le  shore  of  Lake  Michigan. 

!  right  is  reserved   to   reject  any  or 

ids- 

I  ns  and  specifications  may  be  seen  at 
iifilce  of  Gardner   S.    Williams.    Con- 

ig   Engineer.    .\nn    .\rbor.    Mich.,    or 

le  furnished  on  reqxiest  by  the  latter 


RASURY   DEPARTMENT.    Office    of 

-    "-nsing    .\rchitect. — Washington. 

7.  IS"!-'. — Sealed  proposals  will 

d  in  this   office    until   3   o'clock 

fi  ihe  ISth  day  of  June.   1912.  and 

opened,   for   the   construction,    com- 

'  Including     plumbing,    gas      piping. 

-    apparatus,    electric    conduits   and 

.1  interior   lighting  fixtures),   of 

1  suites  post  office  at  Kingfisher. 

1 II-  building  is  of  one  story,  base 

.  mezzanine  and  unfinished  attic,  and 

1  ground  area  of  approximately  3,S00 

rt    feet,     non-fireproof     construction. 

•   and    stuuco    facing,    and    tile    roof. 

vings  and  specifications   may   be   ob- 

■d  from  the  custodian  of  site  at  King- 

r.  Okla..  or  .It  this  office,  at  the  dis- 

'•n   of  the   Supervising    Architect. 

JAMES   KNOX   TAYLOR, 

Supervising   Architect. 


APARTMENT  OF  THE  INTERIOR. 
TED  STATES  RECLAM.\TION 
VICE.— Washington,  D.  C  April  23. 
Sealed  proposals  will  be  received  at 
iffice  of  the  United  States  Reclamation 
ice.  Malta.  Montana,  until  2  o'clock 
1..   May  21.    1912.    for    earthwork    and 

tiires    on    the    first    eleven    miles    of 
ion  North  Canal,  laterals  and  waste- 

r  ditches.     The    work     involves     ap- 
imately  277.000  cubic  yards  of  excava- 

1.500  cubic  yards  of  reinforced  con- 
t.  and  the  placing  in  structures  of  S6.- 
■eet.  B.  M.,  of  lumber, 
■r  particulars  address  the  U.  S.  Recla- 
on  Service,  Washington,  D.  C;  Hele- 
Montana,  or  Malta.  Montana. 

F.  H.  NEWELL,  Director. 


S.  ENGINEE31  OFFICE.  Kansas 
,  Mo.,  .\prll  22.  1912. — Sealed  propos- 
lor  constructing  about  12,000  ft.  of 
aarij  revetment  on  Missouri  River. 
It  31  miles  below  Kansas  City,  and  3 
s  below  Missouri  Citv,  Mo.,  will  be 
JYfO  at  this  office  until  12  noon.  May 
1912,  and  then  publicly  opened.  In- 
'ft'on  on  application.  EDW.ARD  H 
ILLZ,  Major,   Engineers. 


NOTICE   TO   CONTRACTORS. 

Bids  Will  1.,-  i\-,-,.i\,',l  l.y  iliis  company 
until  the  20th  day  „!  June.  1912.  for  the 
following  buildings  at   Tucson.  Arizona: 

1  Station  I'.uildiiiK. 

1  Freight  house. 

1  Engine  house, 
in    accordance    wiili    plans    and    specifica- 
tions   on    file    iu    tiu-    offi.  <•    of    Engineer 
Maintenance       of       Way.       Southwestern 
Building,  El  Paso.  Texas. 

Separate  bids  on  each  building  must  be 
in  writing,  addressed  to  such  En.^:inecr. 
and  accompanied  by  certified  check  equal 
to  five  per  cent  of  the  amount  bid.  as 
evidence  of  good  faith,  and  security  for 
the  giving  of  a  Surety  Company  bond  for 
fifty  per  cent  of  the  contract  price  for  the 
performjtnce  of  the  work. 

Each  separate  bid  shall  be  enclosed  in  a 
separate  envelope  endorsed  as  such  bid 
and  have  the  name  of  the  bidder  written 
thereon. 

The  Company  reserves  the  right  to  re- 
ject any  or  all  bids. 
EL    PASO    &    SOITHWESTERN     llAIL- 

RO.\D  COMPANY. 

By  H.   J.   Simmons. 
General  Man.ager. 


NOTICE. 

Bids  for  the  improvement  oi  about  two 
and  one-half  miles  of  streets  by  curbing, 
grading  and  paving  the  same,  estimated 
cost  is  about  $85,000.00.  will  be  received 
by  the  Board  of  I.,ocal  Improvements  of 
the  City  of  DuQuoin.  Illinois,  until  the 
24th  day  of  May  at  9  o'clock  a.  m..  1912. 

Plans,  profiles  and  specifications  on  file 
with  the  City  Clerk. 

E.  E.   JACOBS.  Mayor. 


BIDS  WANTED. 
Wanted.  Bids  for  excavating  IS. 5:'  miles 
of  ditch  containing  approximately  231,192 
cubic  yards  of  earth.  Time  for  filing  bids 
expires  May  30th.  1912.  For  full  instruc- 
tion to  bidders  writ>-  W.  i;.  .\ngeIo.  Plain- 
field,  Wisconsin. 


U.  S.  ENGINEER  OFFICE.— Galveston. 
Texas,  May  1,  1912.  Sealed  proposals  for 
constructing  concrete  sidewalk,  brick 
pavement,  concrete  curbing  and  drains  at 
Fort  Travis  Reservation.  Port  Bolivar. 
Galveston.  Texas,  will  be  received  here 
until  12  o'clock  noon.  May  31,  1912,  and 
then  publicly  opened.  Information  on  ap- 
plication. E.\RL  I.  BROWN,  Major, 
Engrs. 


A  Professional  Card 

in  Engineering-Contracting  not 
only  forms  an  asset  to  your  busi- 
ness—  but  keeps  your  name 
constantly  before  the  minds  of 
our  readers — the  greater  portion 
of  whom  have  more  or  less  need 
for  professional  services. 

75   Cents  a  Week 

places  you  in  good  company 


I  .advertisement.) 
NOTICE   TO    BIDDERS. 

WATERWORKS      IMPROVEMENTS, 
BURR  OAK,   KANSAS. 

Sealed  proposals  will  be  received  by 
the  City  Clerk  of  Burr  Oak.  Kansas, 
until  7  o'clock  p.  m..  May  23.  1912,  for 
furnishing  f.  o.  b.  cars  Burr  Oak,  Kan- 
sas, the  following  material  and  machin- 
ery, also  for  furnishing  tools  and  labor 
required  to  construct  and  install  a  water- 
works system  in   Burr  Oak. 

Bids  win  be  opened  by  the  Mayor  and 
City  Council  the  same  evening  at  the 
Council  Chamber  and  bidders  are  invited 
to  be  present,  and  to  submit  bids  on  the 
following  items: 

273  tons  of  Cast  Iron  Pipe,  sizes  4.  6 
;ind  S  inch. 

ll.."i;0  lbs.  of  special  castings. 

1>;.000  lbs.  of  lead. 

o.uOo  lln.  ft.  2-in.  galvanized  wrought 
iron    pipe. 

32  fire  hydrants. 

Miscellaneous  list  of  2.  4,  6  and  S  inch 
valves. 

50.000  gal.  elevated  steel  tank,  com- 
plete,   including   foundations. 

2-20    H.    P.    gasoline    engines. 

2-200  G.  P.  M.  deep  well  triplex  pumps. 

Also  for  furnishing  all  the  tools,  labor 
and  material  required  to  construct  a  cir- 
cular well,  IS  ft.  inside  diameter  and 
about  GO  ft.  deep,  a  pump  house  18x32  ft., 
excavate  trenches,  lay  mains,  set  valves 
and  hydrants,  install  pumps  and  engrines 
and  perform  all  the  construction  work 
necessary  to  install  a  complete  water- 
w'orks  sj'stem. 

Complete  plans  and  specifications  are 
on  file  with  the  City  Clerk,  or  may  be 
seen  at  the  office  of  the  Consulting  Engi- 
neers. Goodwin  &  Harper,  920  Scarritt 
Bldg..  Kansas  City,  Mo.  Bidding  blanks 
will  be  furnished  with  the  plans  and 
..specifications. 

Parties  desiring  separate  copies  of  the 
plans  and  specifications  for  their  own  use 
may  obtain  same  from  the  engineers  on 
the  payment  of  $3.00  to  covor  cost  of 
blue-prints,   etc. 

Each  proposal  must  be  accompanied 
by  a  certified  check  of  not  less  than  5 
per  cent  of  the  amount  bid.  made  payable 
to  J.  C.  Modlin.  City  Treasurer  of  Burr 
Oak.  Kans..  as  a  guarantee  that  the  bid- 
der receiving  the  award  will  enter  into 
contract  with  the  City  and  furnish  satis- 
factory bonds  within  10  days  after  the 
contract   is  awarded. 

Bonds  have  been  sold  and  the  Cit.v 
will  pay  cash   for  everything. 

The  City  reserves  the  right  to  reject 
any  or  all  bids,  to  waive  any  informal- 
ity, and  to  award  the  contracts  as  may 
be  deemed  to  the  best  interests  of  the 
City.  J.  W.   GREEN.  City  Clerk. 


The  STARY 


For 

All  sii«    AUTOMATIC       t^^n 
Au  T,p„    FLUSH  TANK  SIPHON 

(Without  Moving  Pans) 
Les  us  seitd  you  full  paniculars. 

F.  START  &  SONS  Cedar  Rapids,  Iowa 
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The  Contractor's  Dump  Car  Without  a  Blemiih 


with  the  atiihty   to  do  the  hardest  serviee  is  the 

Western    Special  4-Yard    Car 

All  castings  malleable,  beds  supported  by  four  heavy  pedes- 
tals and  hinges.  20"  wheels;  forged  axles.  M.  C.  B.  type  with 
collars  and  dust  guards;  couplers  broader  and  deeper,  giving 
greater  wearing  surface  and  with  yoke  attachment;  steel  I-beam 
draft  beam. 

This  car  has  also  the  celebrated  Western  features — pivotal 
doors,  steep  dumping  angle  enabling  it  to  be  dumped  easiest  in 
shortest  time,  loose  hinge  construction,  two  springs  over  each 
journal,  improved  door  construction.     Not  a  detail   neglected. 

Our  catalog  describes  the  largest  line  of  dump  cars,  earth 
and  rock  handhng  machinery  made.     Write  for  it. 

WESTERN  WHEELED  SCRAPER  COMPANY 

AURORA,  ILLINOIS 


9^ 


RAIL.S-RAI1.S-  RAII.S 


We  have  in  stock  and  can  make  prompt 
shipment  of  all  weights  of  No.  1  relaying  rails 
and   angle   bars.      Subject    to    inspection. 


THE   H YMAN  -  MICHAELS  CO.,    Chicago.  II. 

Successors  to  BLOCK-POLLAK  IRON  CO.,  Chicai{o 

Telfphone,  Central   4799 


'»aayaaa»yy^^oB^xc/xa^s^sccoscri^''^ec^^^scccc(ys^y!^fs/xc^ccc>ysccccccccccccccccccoix<t> 


Bargains  in  Contractors'  Equipmeit 


1   1%  yd.   Hiiywood  Clam  Shell  Bucket. 

1    1  yd,    Haywonil  Orange   Peel  Bucket. 

1  Lidgerwood  Cablevvay  enpine.  9x10,  Link 
Motion.  D.  C.  1).  D..  Dnnns  ^?," .  1  .=.00 
span.  IM;"  cable,  complete  witlj  towers 
and   erectiug  plaus. 

DUMP    CARS. 

60  Western,  lU  yard,  2  way,  side  dump,  over- 
hauled,   cars. 

20  Western.  4  yard.  2  way.  side  dump,  modern, 
dia.    frame   cars. 

12  Continental,  0  yard,  A.  -11.  dla.  frame,  latest 
type    cars,     due. 

AIR   COMPRESSORS. 

1  Ingersoll*Sergeant.  Class  "H,  C,"  duplex  air 
comprefa-sor.  steam.  1014x10.  capacity  34S' 
to  100  lbs. 

1  Fairbanks- Morse,  12x12  compressor  with  ca- 
pacity 237  cu.   ft.  to  100  lbs. 


ROCK  CRUSHER. 

1  No.  3  Style   D   Rock   Crusher.    Gates. 

1  No.   4  Austin   Rock   Crusher  and   Screen. 

2  No.    5    McCully's    Crushers,     manganese    steel 

head  and  concaves,   nickel  steel  shaft,  with 
elevator    and   screens. 

1  No.  5  Gates.  Type  D.  Rock  Crusher.  40"xlO' 
screen,  and  4.S*  No.  5  Elevator  and  Back- 
gear;  with  extra  new  eccentric  and  power 
plant. 

1  No.    6    Style.    Type    D,    Gates    Crusher, 

No.  3537. 
1  No.  7Vj  Gates  Crusher.  Style  K. 

1  No,  8  Gates  Crusher.    Stvle   D. 

1  No.  10  McCuIly  Crusher  with  60'  elevator  and 
a  60"x25'  screen,  good  as  new. 


shop 


DRAG    LINE    EXCAVATORS. 

2  Heyv.orlh-Newman  Drag  Line  Excavators.  100' 
boom,    3   cu,    yd.    bucket,    eomplL'te. 

1  Lidgerwood  Crawford  Drag  Line  Excavator, 
60'    boom,    2  yd.    bucket,    fine   condition. 

HOISTING    ENGINE. 

1  Lambert  Page.  IVj  or  2  yd.,  full  circle.  50 
ft.  boom.  IS  ft.  rail  circle.  3  drum  hoist 
and   boiler  and   compound   swinging   engines. 

1  American  Hoisting  Engine.  GVixlo.  D.  C. 
D.    D.,   with  slowing  gear  and  boiler. 

1  Lambert   Hoisting    Engine,    7x10,    with  boiler, 

D.   C.   D.    D. 

2  American  Hoisting  Engines.   8^^x10.  3  drums. 

double    cylinder,    with    independent    slowing 
engines. 

LOCOMOTIVES. 

1  Porter   Locomotive.    36"    gauge.    14  ton.    9x14, 

Dinkey    fully  overhauled,    new  cab,    A-1. 
1   Baldwin    Locomotive,    36"    gauge.    24    ton.    12x 

1 G    Saddle    Tank.    6    wheel    connected,    fair 

order. 
4  Davenport    Locomotives,    stnnd-rd    gauge.    18 

ton.    10x16  Saddle  Tank.  4   drivers,   rebuilt. 

LOCOMOTIVE    CRANES. 

1   McMyler    Locomotive    Crane.    4    wheel,    M.    C. 

B.  truck,  standard  gauge,  boom  .'J3'.    10  ton- 
1  10   ton    McMyler    Locomotive   Cnine.    standard 

gauge,   with   35'   boom,    great  bargain. 

CONCRETE  MIXERS. 

1  No.  11  Cube  Concrete  Mixer  on  truck  with 
gasoline  engine  and  side  loader,  good  as 
new. 

1  No,  2M[  Smith  Concrete  Mixer  on  trucks, 
engine   and   holler,    almost    new. 


STEAM    SHOVEL.  j 

1  No.    0    Thew    Steam    Shovel,    %    yr.   d'ff, 

traction,  just  rebuilt. 
1  No.    1  Thew  Shovel,    %  yd.  dipper,  Qsedolj 

three   months. 
1   No.   1   Vulcan  Revolving  Shovel,  1  yd.  d«r, 

almost  new, 
1  30-ton    Little    Giant   Traction    Shovel,    nrd. 

dipper,   shop   No.   172S 
1  Mohel  20.  Marion  Shovel,  1^  yd.  dipper.KW 

No.    1024. 
1  55-ton  Bucyrus  Shovel,  shop  No.   ISO   Sf'al- 

ly  bullffor  rock,  2  vd.  dipper. 
1  Model     6<-»    Marlon     Sh-  vel,     70-ton.    2%ft 

dipper,  splendid  machine.  f 

1  Vulcan    Shovel.    70-ton.    3    sets    engines,  np 

No.   665.   2V2    yd.    dipper. 
1  75-ton  Class   "D"   Heavy   Duty   VulcaD  Slel 

21,4  yd.  dipper,  good  us  new. 
1  Bncyrns     Model     *'C"     Shovel     70.     214  ?d. 

dipper,   shop   No.   666. 
1  Marion   Shovel,   Model  91.   5  yd.   dipper,  im 

No.    1165.  i'y^  '^ 

1   95.ton     Vulcan     Shovel     with    3M!-yd.    d'er, 

used  only  a  few  months,  bargain. 
1  95-ton   Bucyrus  shovel,   late  model,  witiJU 

vd.    dipper,    good  condition. 


TRENCH    MACHINES. 

1  Parson's    Trench     Machine,     dig    27"    t'flft" 

wide  to  20'   deep. 
1   10'x26"    Buckeye    Trench    Machine   with   tP» 

10"x32"  wheel  and  caterpillar  attachm'. 
1   Standard  Carson  Sewer  Machine. 

Prices  and  full  description  on  request,  'i^ 
us  for  any  equipment  ytu  require.  Prices  aijs 
ihe  cheapest,  quality  always  the  best. 


MARSH  COMPANY 


OLD  COLONY 
BUILDING 


CHICAG) 


13.  191-'. 
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-^a^s  in  plain  solid  type.  1  cent  a 
sort-  Plai"  'caded  type.  2  cents  a 
,orf'  Displayed  cards.  SI  50  an  inch. 


WANTS 


No  advertisements  inserted  un- 
der these  headings  unless  paid 
for  in  advant-o. 


)SITIONS  WANTED 


I'VTK  LN'ilNKKK— Seven  ycais  'X- 
'.-  on  lailriiail  construction,  le.on- 
■lion  maintenance,  and  hridse  wovk. 
nuclilv  experienced  in  hancllins  \vork 
«  men  and  work.  Hustler  and  one 
can  produce  results.  .-\ddre.ss  Box  6S1. 
of  Engineering  &  Contracting.  608  So. 
bom  St..  Chicago,  111.  :;0-2t 


Kl>— Civil    engineer    with    ten    years 
i...,,  p   on    water  power,    water   supply 
-leslres    position    with    con- 
Cost  Data  and  Cost  Analy- 
ux  679.   care   Engineering  & 
OhS     So      Dearborn     .St..     Chi- 
2n-.|t 


>  ruciiiig. 
I.  111. 


•[.^j — Position  as  contractors'  engineer 
iperlntendent.    Thoroughly   experienced 

all  branclies  of  railroad  construction. 

of  references  furnished.  .-Address  Box 
care  Engineering  &  Contracting.  6(1S 
learborn  .St.,  Chicago.  111.  2n-2t 


'VID — Position   as   foreman,    five    years' 

•  ■ f  on  construction   \vorli.    Hustler. 

Dlans.      F'amiliar   \vith   plain   and 

concrete.      Address   S.   C.    Engi- 

.t    Contracting.     i:!-21     Park     Itow. 

2ii-lt 


ED — Superintendent    or   general    fore- 
desires  engagement,  fifteen  years'  ex- 
nce   on    railroad    work,      steam-shovel 
ijrag  line  work,  dams,  sewerage,  water 
y.  Irrigation,  tunnel  work,  shafts,  and 
•  V    excavation,    where    the    services    of 
'organizer  and    hustler   who    can    pro- 
"B."   care    of    Engineering    &    Con- 
results   would    be    appreciated.      Ad- 
ding, 13-21  Park  Row.  New  York.    lS-4t 


HON  'WANTED  —  Civil  engineer;  27; 
);ical;  at  present  assistant  engineer  115 
ri  of  street  railway:  eight  years'  e.x- 
1  nee.  mine  and  land  sui-\'eys.  water 
;  s.  sewage  disposal,  railway  location 
I  construction.  First-class  draftsman. 
.  937  Coward  Place,  Memphis,  Tenn. 

17-5t 


FOR  SALE 


B.  bargain,  two  first-class,  ten-ton 
bdara  rollers.  Write  to  the  Ameri- 
J  Contracting  Co.,  care  Engineering  & 
-  racting. 


FOR  SALE 


5  tons  of  40,  45  and  60-lb.s.  relaying  rail  with 
les.  Also  one  Keystone  Well  Drill.   Located 

II  R.  siding  at  'Whiitney,  N.  C.     Bargain  for 

M  sale.    Address 

:ystone  contracting  co. 

I  nion  Cit.\.  Pa. 


FOR  SALE 

5)0  Bacjrnis   Steam  Shovel— Price,  $3,000 

■  vel  has  been  thoroughlv  overhauled   ar.H    i^ 
'  ;t    to  Inspertlon  at  Terra  .\lta.   \V.   Va.     Has 
«   about  two  hundred  thousand  yards. 
» tec;  to  prior  sale  or  withdrawal. 

THE  JAMES  F.  McCABE  Co.. 
'•"'Bldg..  Ballimorc    Md. 


POSITIONS    VACANT 


MISCELLANEOUS  WANTS 


WA.VTKli— .\n  experu-iicea  i.-k  loreniaii  lor 
railroad  work.  1  >o  not  wa.sie  time  apply- 
in.g  unless  competent.  Ai-i'Iress  Box  676. 
t-are  of  Kn'iineerlng  &  Contracting.  608  So. 
Dearborn  St..  Chicago.  111.  2(i-2t 


\A'ANTED — A  good,  reliable,  sober  man  for 
stable  boss.  Wages  $60.00  and  board;  helper 
furnished:  permanent  job  for  right  iHirty. 
.■\<ldi*ess  Mike   Com-ov.   Granite  Citv.   III. 

20-4t 

■WANTED— In  Chicago  railway  office,  struct- 
ural designers  and  delailers.  those  having 
reinforced  concrete  experience  preferred. 
.\tl<lress  Hox  655,  care  Engineering  &  Con- 
tracting. 6US  So.   Dearborn  St.,  Chicago.  111. 

20-lt 


W  .\.\'r|.:i '--I 'esii;oili;;.  i-u.i.  Uual.  u..  .  li.m- 
ical  Falrbairn.  .\ssoc.  .Mem.  Am.  Soc.  C. 
E..    Sia   Fairbanks   BUlg.,   Springlleld,    Oliio, 


ii\'OULD  like  to  correspond'  with  some  good 
wagon  outfit  of  twelve  or  fifteen  teams  to 
handle  about  75.000  yards  material  jointly 
with  a  model  20  shovel  on  our  work  at 
Athens,  Ala.    Address  The  Ryan  Company. 

19-4t 


WANTEli  W'  iMiv  second  hand  contractor 
plants,  viz..  rails,  portable  track,  switches, 
cars,  Ipcomotlves.  Machesney  Building. 
Pittsburgh.  Pa.  Orenstein-Arthur  Koppel 
Co.  19-3t 


■VS'.\NTED— Trestle,    dump    and    track    fore-  \V.\NTED— Address   of   J.    A.    Callison.      Any 

men,   blacksmiths  and   laborers   on  Erie  R.  information   will  be  greatly  appreciated   oy 

R.    contract.     Apply   Keystone   Contracting  Mrs.   W.  P.  Jerry,  105  S,  Ervay  St.,  Dallas 

Co.,  Union  City,  Pa.                                 17-51  Texas.                                                              IS-*' 


BARGAINS  IN 
USED  ROAD  ROLLERS 


One  10  ton  tamieiii. 
One  10-lon  macadam. 
(_)ne  12-ton  macadam. 


Two  15  ton  niacadarrs. 
One  S-!on  KasoHnc. 
Two  lO-ton  gasoline. 


T.  M.  PLM.n\ 
Chamber  ot  Commerce  Bldii^.,  Chicago,  111. 


FOR  SALE  OR  RENT 

One  55-ton  Biicyrus  .Steam  .Sliovcl,  Xnic 
9"xl4"  Locomotives  (Porter,  American, 
and  Baldwn  36"  gauge),  14  Ho'sting  En- 
gine, ne%v  and  rebuilt,  standard  make, 
Orange  Peel  and  Clam  Shell  Buckets,  Bol- 
tom  and  Side  Dump  Buckets,  Road  Roll- 
ers, Concrete  Mixers,  new  and  rebuilt, 
Air  Compressors,  Boilers,  all  sizes,  Dump 
Cars  (one  to  four  yards)  Rails,  new  anii 
relaying,  Steam  Engines,  all  sizes.  Rock 
Crushers,  Pumps  and  Derricks. 

Contractors'  Machinery  &  Supply  Co. 

PITTSBURGH.  PA. 


Concrete  Construction 
Methods  and  Costs 

By  HALBERT  P.  GILLETTE 

and 

CHARLES  S.  HILL 

THIS  boolc  is  unique  among  ail  the  boolis  on 
concrete.  It  is  devoted  exclusively  to  the 
methods  and  costs  of  concrete  construction. 
It  tells  what  an  engineer  or  contractor  needs 
in  estimating  the  cost  and  in  reducing  the  cost 
of  concrete  work,  both  plain  and  reinforced. 
The  vari  ous  designs  of  forms  and  centers  and 
the  layout  of  plant  for  mixing,  conveying  and 
placing  concrete,  receive  the  most  complete 
treatment  ever  given  to  these  important 
subjects. 

The  book  should  be  purchased  by  every 
contractor  and  by  every  concrete  foreman  a-.'d 
superintendent,  for  it  is  the  best  "correspond- 
ence school"  on  practical  concrete  construc- 
tion tliat  has  ever  appeared  in  print. 
Cloth  6x9  inches;  700  pages;  306  iliustrations; 
price  $5.00  net,  postpaid 

The  Myron  C.  Clark  Publiching  Co. 

60.S  S.  Dearborn  Street.  CHICAGO.  ILL. 


W.\XTED — 12"  to  1.5"  hydraulic  dredge:  no 
preference  as  to  make  but  must  be  guar- 
anteed perfect  running  condition.  Louis- 
iana Delta  Lands  Co..  Paradis.  La.       18-3t 


WANTED — Copies  of  the  January  31.  1312. 
Issue  of  ENGINEERING  &  CONTRACT- 
ING. 'We  will  pay  15  cents  for  each  copy 
received  in  good  condition.  Address  Sub- 
scription Dept.  Engineering  &  Contracting. 
fiOg  So.  Dearborn  St..  Chicago,  111. 


SJK 

1.>VF3I 

d3    F^OSI-riOIMS 

for  CTerlcal.  Sales.  Professional. 

5^*^ 

Technical  and  Executive  men.  sal- 

.^ 

aries  from  $800-510.000     Can  you 

A  All  one?    Write  for  application 

X  ffl    ^ 

'^'^^ii»^-^S^ 

7  blank  and  booklet  "Salaried 

%./ 

iUwJfip  s' 

Positions." 

P^^ 

NO  CHARGE  UNTIL  PLACED 

yj* 

BuslneasServlceCo..l211  Common- 

^ 

wealth  BIdg..    Philadelphia.  Pa. 
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R   SA.L.E: 

55  Ton  Bucyrus  Steam  Shovel 

Price  $3,000.00 

Shovel  has  been  thoroughly   overnauled  and   is 

subject  to  inspection  at  Terra  Alta.  W.  Va. 
Has  moved  about  Two  hundred  thousand  yards. 

Subject  to  prior  sale  or  withdrawal. 
The  JAMES  F.  McCABE  CO.  Equitable  Bldg.  Baltimore.  Md. 


FOR  SALE 

1 — 7x10  Lidgerwood  D.  D.  D.  C.  Hoisting  Engine 

with  Boiler. 
1 — 7.X10  Lambert  S   D.  D.  C.  Hoisting  Engine. 
1 — -|  yd.  Ransome  Concrete  Mi.xer. 
Quantity  of  8"  9"  and  10"  Galv.  spiral  riveted  flgd. 

pipe. 
D.  F.  BLOCH,         I37-I5th  St.,  Jersey  City,  .\.  J. 


FOR  SALE 

Twelve  Dump  Wagons.  New  Great  Western 
Machine,  Wheelers,  Slips,  Tents.  Cook  Outfit,  etc. 
AH  this  outfit  is  nearly  new.  as  we  are  going  out 
of  the  business  and  it  will  be  sold  right.  Time 
given  to  responsible  parties,  if  desired. 

WILLIAMS  &  CO.,  Sterling,  III- 


FOR  SALE 

Fully  Equipped  Plaster  Mill  together  with  36  acres 
of  Gypsum ;  comprising  two  veins,  two  shafts,  with 
all  machinery  for  operation.  Capaciiy  about  100 
tons  ptr  day,  twenty-four  hours.  Ketile  process, 
located  at  Garbutt.  N.  Y.,  on  Pennsvivania  R.  R. 
and  Buffalo.  Rochester  &  Pittsburg  R.  R.  Good 
water  power.  Address  C.  L,  TUTTLE.  Trustee  in 
Bankruptcy.  404  Exchange  Place  Bldg.,  Rocheater.N.Y. 


Wc  specialize  in  River,  Harbor,  Canal  and 
Submarine  Rock  Excavations. 

Steam  and  Electric  Railway  Construction. 

Hydraulic  and  Electrical  Engineerine. 

Hydro-Electric  and  Water  Power  Devel- 
opment. 

Irrigation,  Reclamation  and  Drainage. 

THE  BRINDLEY  COMPANY 

CONTRACTINQ  ENQINEERS 

Whitehall  Building,  17  Battery  Place 
NEW  YORK 


W.   &    L.   E.  GURLEY 

TROY.  NEW  VORK 

Manufacturers  of 
Cjvll  Engineers'    and    Surveyors' 

INSTRUMENTS 

Catalogue  and  detailed  information  on  request. 


FOR  SALE  OR  RENT 

40  4-yard  Square  Box  Dump  Cars,  36"  gauge. 
60  to  40  lb.  rails  with  joints  and  spikes. 
75  40  lb.  switch  points  and  frogs. 
Thoroughly  repaired  at  our  works  in   Koppel, 
Pa.     Write — 

Machesney  Building,  Pittsburgh,  Pa. 

Orenstein -Arthur   Koppel   Co. 


SECOND  HAND    TRANSITS    AND 
LEVELS  FOR  SALE 

Complete  list  furnished  upon  request. 
Send  for  our  450  page  catalogue  of  engineer- 
ing and  drafting  supplies. 

The  Engineering  Agency,  Inc. 

>lonadnock  Block  Chicago 
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LOCOMOTIVES 

140  Locomotives  in  stock,  from 

6    to   80    tons — various    types. 

Narrow    and    standard    gauge. 

Immediate  shipment. 

Freight  and  Passenger  Cars. 

Larg eit  stock  of  LocomotWes  in  tho  Uaitei  Statos 

Southern  Iron  &  Equipment  Co. 

ATLANTA.  GEORGIA 


PLANT  FOR  SALE 

At  Cambridge  Cily.   Ind.,    on  the  Pan   Handle   Railroad 

2  70-ton  Bucyrus  Steam  Shovels. 

6  H.     K.     Porter     Locomotives,     9x14,     3-ft. 

gauge. 
1  H.     K.     Porter     Locomotive,     10x16,     3-ft, 

gauge. 
1  Baldwin  Locomotive,  9x14,  3-ft.   gauge. 
21  3-yd.    Ryan    &   McDonald   one-way   Dump 

Cars,  3-ft.  gauge. 
54  4-yd.    Ryan    &    McDonald    one-way    Dump 

Cars,  3-ft.  gauge. 
11  Frogs  and  Switches.  CO-Ib.  Rail. 

1  %-yd.  McKelvey  Concrete  Mixer. 

3  %-yd.  McKelvey  Concrete  Mixers. 

2  Guy    Derricks,    74-ft.    mast.     65-ft.    boom, 

with  bull  wheels,  guy  wires,  etc. 
1  Small  Stiff-Leg  Derrick. 
1  Large  Stiff-Leg  Derrick  with  bull  wheel. 
G  Guy    Derricks,    60-ft.    mast,    55-ft.    boom, 

with  bull  wheels,  guy  wires,  etc. 
1  Guy     Derrick,     50-ft.     mast,     55-ft.     boom, 

with  bull  wheels,  guy  wires,  etc. 
1  3-drum    Lambert    Hoisting    Engine.    7x10 

(double  engines). 

3  Double    Drum    Mundy    Hoisting    Engines. 

614x10  (double  engines). 
3  Double    Drum     Mundy    Hoisting    Engines, 
6^x12  (double  engines). 
(With  boilers  and  hoisting  cables). 

3  Double  Drum   Lambert   Skeleton   Engines, 

6^x10. 

5  Dake  Swinging  Engines. 

4  Mundy  Swinging  Engines. 

1  40  H.   P.   Portable  Locomotive  Boiler. 

6  Vertical  Boilers.  3  Edson  Pumps. 
3  Small  Horizontal  Steam   Pumps. 

3  No.  6  Morris  Centrifugal  Pumps. 
1  No.  5  Morris  Centrifugal  Pump 
6  Ideal  Concrete  Buckets. 
3  Eclipse  Concrete  Buckets. 
16  Side  Dumping  Buckets. 
1  Double    Line    Owen    Clamshell    Bucket     1 
cu.  yd.  capacity. 

P.   F.   BRENDLINGER,   Contractor, 
1009  Arcade  Building,  PHILADELPHIA 


LIDQERWOQD  UNLOADER  —  25-ton  ,i 
overhauled  and  in  first-class  condition 

Also  100  flat  cars,  60,000  lbs.  capacity  anU 
6-wheel  switchers,  18x24  cylinders.  T  ° 

NATIONAL  RAILWAY  EQUIPMENT  ( 
MoCormlck  Bldg. Chlcagniii. 
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FOR    SALE 

One   single   cylinder  gasoline  ro|r, 
nearly  new.     Price  low. 

J.  M.  B.  &  SONS, 
Care  Engineering  &  Contraclg, 


BARGAINS 

THEW    SHOVEL   No.    I   on  traction,  firsij., 

condition. 
VULCAN  No.  0  on  traction,    full   circle  .m 

good  as  new. 
BUC VRUS  55  ton,  2  yard  dipper,  in  fine  ord 
LOCCMOTIVE,  VULCAN  7x12,  four  driver,  di. 
tank,  36  ■  gauge,  good  condition. 
MARYLAND  EQUIPMENT  &  SUPPLY  COMP^ 
ELquitable  Building,  Baltimore,  Md. 
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I    A  Correction. 

|ue  xA  May  8  we  published   an 

I  ed    "A    Proposed     Method     of 

1  the  Elevations  of  .Ml   Portions 

f  Surface   from    the    Established 

through    a    typographical    error 

:lie  article  was   accredited  to 

-.   The  author  of  the  paper 

article    was     taken     was 

'in.     Assistant      Engineer. 

ate    and     Apportionment. 

■•.v. 


,  Cements  for  the  Periyar  and 

'<a  Boquilla  Dams. 

;  i;uiufactured  puzziiolan  cement  is 

In   the  construction   of   the   large 

A  described  el.sewhere   in   this  is- 

j  this  material  the  .\merican 

'.'Ptcd   the   frequent   practice 

rs  in   India  in  constructing 

■i  structures  of  that  country. 

I  very  close  resemblance,  not 

ici  to  the  cement  used,  but  in  the 

"i:iriifacture.  between  the  work 

"1  the  Perivar  Dam  built  in 

thern  India  in  1888-97. 

Ill  and  La  Boquilla  Dam  do 

n  magnitude.      The  Mexican 

Icrably   higher,   but  it  is  of 

ugtli  than  the  Indian  struc- 

:he  use  of  commercial  cem- 

ition  from  Europe  and  long 

virgin   jungle.     At   La    Bo- 

Ttation    obstacles    are    less 

\-  great  enough  to  make  the 

il  cements   from   the   United 

expensive.      Indeed,     with 

'.   uic  double  revolution  in   Mex- 

\>e  questioned  whether  the  Amer- 

'-     at     La     Boquilla     are     not 

isolated     than     were     their 

nal     brothers     at      Periyar. 

<.  tile  conditions    existing    at   the 

.vilh   respect   to    securing   cement 

lotigh  alike  to  make  the  compari- 

ig. 

d  of  making  puzzuolan  at   Peri- 
ribed  by   Mr.    A.   T.    Mackenzie. 


Project  Engineer,  in  his  "History  of  the 
Periyar  Project,'  was  as  follows ;  Local  lime- 
stone was  burned  in  stone  and  clay  kilns  and 
after  burning  the  lime  was  slacked  and 
stored.  Clay  molded  into  flat  tiles  was  un- 
der-burned in  similar  kilns.  To  manufacture 
the  cement,  the  tiles  roughly  broken  up  were 
placed  in  a  pan  mills  with  a  little  water  and 
ground  to  a  tine  powder.  Lime  was  then 
added  to  this  powder  by  degrees,  with  more 
water,  and  the  grinding  was  continued  ntil 
a  thoroughly  mixed  and  rather  sloppy  mix- 
ture resulted.  This  mixture  w-as  then  com- 
bined with  sand  and  stone  to  make  mortar 
or  concrete.  E.xcept  in  the  detail  of  grinding 
the  burnt  clay,  it  will  be  seen  from  the  descrip- 
tion of  La  Boquilla  work  published  elsewhere 
that  the  process  of  cement  making  at  the  two 
dams  was  closely  similar. 

The  tendency  of  engineers  to  resort,  on 
large  works  separated  by  difficult  transporta- 
tion routes  from  the  markets,  to  the  manu- 
faclure  on  the  job  of  the  cement  required  is 
better  illustrated,  perhaps,  by  less  unique  con- 
ditions than  e.xist  at  Periyar  and  La  Boquilla. 
The  construction  of  cement  mills  at  Panama 
to  supply  the  canal  works  was  seriously  in- 
vestigated. Later  it  was  proposed  to  ship 
the  clinker  only  from  the  United  States  and 
grind  the  cement  on  the  Isthmus.  .-X  govern- 
ment cement  mill  was  built  at  the  Roosevelt 
Dam  and  its  product  was  largely  used  in  the 
dam  works.  On  the  Los  Angeles  aqueduct 
commercial  Portland  cement  is  being  ground 
with  volcanic  tufa  to  produce  a  so-called 
"tufa  cement'"  for  the  numerous  aqueduct 
works,  and  excellent  results  in  quality  and 
economy  are  claimed  by  the  aqueduct  engi- 
neers. At  the  present  time  the  engineers  of 
the  Reclamation  Service  are  planning  the  in- 
stallation of  a  plant  at  the  Arrowrock  Dam 
in  Idaho  to  grind  sand  with  Portland  cement 
and  to  use  this  mixed  but  cheaper  material 
for  the  concrete  work. 

The  choosing  of  these  modified  and  special 
cements  for  the  great  works  named  means 
nothing  else  than  that  transportation  condi- 
tions made  commercial  Portland  cement  de- 
livered on  the  work  too  costly.  The  choice 
of  the  inferior  material,  too.  is  encouraged  by 
the  fact  that  in  these  massive  structures  high 
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strength  of  concrete  is  not  demanded.  The 
fact  that  a  puzzuolan  was  selected  at  Peri- 
yar and  La  Boquilla  is  not  precedent  for  their 
selection  under  more  favorable  conditions 
with  regard  to  available  cement  markets. 
Modified  cements  in  particular  have  rarely  any 
claim  to  consideration  except  where  the  stand- 
ard cements  are  for  one  reason  or  another  of 
excessive  cost. 


A   Comparison   of  Masonry   Dam   De- 
sign and  Construction. 

.\  collection  of  some  40  masonry  dam  sec- 
tions is  published  in  another  part  of  this  is- 
sue. The  list  of  structures  described  is  not 
exhaustive,  but  it  comprises  the  great  ma- 
jority of  masonry  dams  of'  large  size  and 
fairly  represents  the  history  of  practice  in 
these  structures.  A  glance  at  the-various  sec- 
tions and  particularly  at  the  group  compari- 
son of  these  sections  to  uniform  scale  might 
easily  suggest  question  of  the  existence  of 
any  science  in  dam  design.  Of  course,  there 
was  none  until  the  middle  of  the  last  century. 
Since  18-53  there  has  been  a  set  of  scientific 
laws  of  dam  design  to  which  engineers  have 
generally  conformed.  .A.t  no  time  have  these 
laws  been  definitive,  and  they  are  not  so  now. 
In  a  broad  way,  however,  practice  has  settled 
down  to  two  general  types  of  sections — the 
gravity  section  and  the  arch  section.  The 
Olive  Bridge  Dam  is  an  example  of  the  first 
type  and  the  Pathfinder  Dam  is  an  e.Kample 
of  the  second  type.  Under  the  conditions  as- 
sumed both  are  scientific  designs,  though 
one  section  is  as  different  from  the  other  as 
two  dam  sections  can  be. 

The  development  of  the  science  of  masonry 
dam  design  is,  however,  as  fully  reviewed  in 
the  article  printed  elsewhere  as  is  practicable 
in  the  space  available  in  a  weekly  journal  and 
we  need  not  repeat  it  here.  For  the  trained 
designer  of  masonry  dams^this  review  will 
have  little  of  value,  but  it  is  simply  and  plainly 
written  and  can  be  read  understandingly  by 
contractors  and  others  whose  special  train- 
ing has  been  in  other  fields  of  work.  Contrac- 
tors probably  will  note  more  particularly,  how- 
ever, how  the  choice  of  materials  for  masonry 
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dams  recently  has  confined  itself  to  either 
Cyclopean  masonry  or  rubble  concrete.  This 
being  the  case,  it  would  seem  wise  to  differ- 
entiate more  clearly  than  engineer  writers  are 
in  the  habit  of  doing  between  these  two  classes 
of  masonry. 

As  generally  understood  by  engineers,  we 
think,  rubble  concrete  is  concrete  of  ordinary 
proportions  in  which  are  embedded  stones  of 
varying  but  considerable  size.  The  object  of 
these  embedded  stones  is  to  take  the  place  of 
an  equal  volume  of  the  more  expensive  reg- 
ular concrete.  The  stones  have  necessarily 
no  regularity  of  shape  nor  are  they  arranged 
with  any  regularity  except  to  see  that  they 
are    spaced   at   least   a    certain   minimum    dis- 


tance apart  and  from  the  faces  of  the  struc- 
ture. Ordinarily,  too,  minima  and  maxima 
of  sizes  are  specified.  The  regular  concrete  is 
the  preponderant  material,  being  seldom  less 
than  7.5  per  cent  of  the  total  volume. 

Cyclopean  masonry  is  masonry  composed  of 
large  stones  selected  with  some  attention  to 
securing  plain  surfaces  and  block-like  forms 
and  laid  somewhat  carefully  to  reduce  inter- 
stices between  stones.  These  stones  are  bed- 
ded in  and  filled  between  compactly  with  con- 
crete. Briefly,  Cyclopean  masonry  is  magnified 
uncoursed  rubble  masonry. 

If  there  is  a  sound  distinction  of  the  na- 
ture indicated  above  between  rubble  concrete 
and   Cyclopean   masonry   it   should   be    defined 


and   recognized  in  speaking  of  u 
structures  like  dams.    There  is  cfi  r''*°,0' 
tinction    between    the    masonry  r.'i,   n*^' 
Bridge  Dam  and  that  of  the  Gat,  j   ?''" 
Panama,  though  in  both  structurenr,!* .  " 
are  embedded  in  concrete.     If  tl    ' 
is   merely    that   larger   volume  a 
proportion  of  stone  are  employeiin  o 
than  in  the  other,  than  where  isie  d" 
line    between    rubble    concrete   a     ,'i*     ■ 
masonry?     Or  may  it  be  that  be  sta 
are    of    the    same    material,   but  f  ijjj"''* 
grades  and  two  names  are  unne< sary! T 
should   be   glad   to   hear   the  opiUs  „(  2 
readers  upon  these  questions. 


GENERAL    ARTICLES 


The  Construction  of  La  Boquilla  Dam, 

Mexico;     Difficulties  Due 

to  Revolution.* 

Contributed  by  Wm.    B.    Fuller,   Chief  Engineer, 

and     Member    of     the    firm     of    .Tohnson     & 

Fuller,   Consulting  Engineers,  New 

York  City. 

La  Boquilla  Dam,  across  the  Rio  Conchos. 
Mexico,   is   to   be   one   of   the    large   masonry 


/■ 


Fig.  1 — View  at  Site  of  La  Boquilla  Dam 
Showing  Excavations  for  Keying  Dam  in 
Mountain  Side  and  Commencement  of 
Excavation     in     El     Rio   Conchos. 


dams  of  the  world.  It  will  be  79.5  meters 
(261  ft.)  high  from  the  bottom  of  the  heel 
trench  to  the  top  of  the  parapet,  and  will 
retain  69.5  meters  (228  ft.)  depth  of  water, 
its  top  width  will  be  5.86  meters  (19.22  ft.) 
and  the  bottom  width  of  the  maximum  section 
will  be  61.15  meters  (201  ft.)  at  low  water 
elevation.  The  dam  is  curved  convex  up 
stream  to  a  radius  of  264  meters  (821  ft.), 
and  its  top  length  is  256  meters  (844  ft.). 
The  maximum  section  extends  lengthways 
across  the  stream  for  about  110  meters  (361 
ft.).  The  dam  will  contain  about  300,000  cu. 
meters  (390,000  cu.  yds.)  of  masonry.  The 
reservoir  formed  bv  the  dam  will  have  a  ca- 
pacity of  about  99,090,000,000  cu.  ft.  and  will 
flood  an  area  of  58%  square  miles. 

Work  on  the  foundation  of  the  dam  was 
started  in  the  fall  of  1910,  but  owing  to  fail- 

♦As  rumors  have  it  that  work  is  stopped  at 
La  Boquilla  Dam,  the  writer  desires  to  correct 
any  such  impression  and  to  state  that  a  full 
force  is  working  night  and  day. 


ures  of  cofferdams  and  to  difficulties  in  build- 
ing them  to  withstand  the  heavy  floods  no 
masonry  was  laid  until  March,  1911.  The  cof- 
ferdams were  again  destroyed  by  flood  after 
only  a  small  ainount  of  concrete  had  been 
placed  and  before  the  deeper  part  of  the  exca- 
vation had  been  made.  On  top  of  this  dam- 
age came  the  first  revolution,  and  work  was 
entirely  stopped  for  several  months,  and  ma- 
sonry work  was  not  again  started  until  No- 
vember, 1911.  Since  then  the  work  has  stead- 
ily continued  and  the  masonry  is  now  well 
above  all  ordinary  heavy  flood  elevations. 

The  foundations  to  a  level  above  ordinary 
high  water  are  built  of  concrete  made  from 
Portland  cement,  a  very  well  graded  river 
sand,  and  graded  gravel  or  graded  crushed 
limestone  of  a  ma.ximum  diameter  of  4  ins., 
all  mixed  in  Smith  mixers  in  the  proportions 
of  l:l%:6'/4.  Concrete  instead  of  Cyclopean 
masonry  was  used  in  the  foundations,  as  it 
was  easier  to  handle,  did  not  require  an  exten- 
sive plant,  and  could  thus  be  started  without 
delay  and  secure  results  while  the  permanent 
plant  was  being  installed,  speed  being  an  es- 
sence of  the'  undertaking.  This  turned  out  to 
be  a  very  fortunate  choice,  as  the  second  revo- 
lution, still  in  progress,  has  greatly  delayed 
the  completion  of  the  permanent  plant,  but  has 
not  materially  stopped  progress. 

It  is  the  intention  to  build  the  bulk  of  the 
dam  with  Cyclopean  masonry  similar  to  that 
first  used  at  the  Boonton  Dam  in  New  Jer- 
sey, using  blocks  of  limestone  up  to  10  tons 
in  weight  set  in  Portland  cement  concrete 
mixed  in  the  proportions  1 :2'74  ;7%.  Four 
rapid  Lidgerwood  cableways  and  eight  derricks 
are  partly  installed  for  this  work.  The  cable- 
wavs  are  to  place  concrete  during  the  day  and 
furnish  stone  to  the  derricks  at  night-  The 
derricks  will  place  the  stone  in  the  concrete 
during  the  day.  All  power  used  on  the  work 
is  electric  and'  all  transportation  is  by  electric 
locomotives. 

A  subsidiary  dam  in  addition  to  the  main 
dam  above  described  is  being  built  to  prevent 
overflow  at  a  low  gap  between  two  hills  about 
%-mile  from  the  main  dam.  This  dam  is  to 
be  795  meters  (2,610  ft.)  long,  and  its  maxi- 
mum section  will  be  33  meters  (108  ft.)  high 
from  the  bottom  of  the  heel  trench  to  the 
top  of  parapet,  and  retains  22 meters  (72  ft.) 
of  depth  of  water.  An  earth  embankment  will 
be  placed  against  the  down  stream  face.  The 
masonry  portion  is  now  half  finished  and  con- 
sists of  one-man  limestone  blocks  laid  in  a 
hydraulic  lime  mortar  made  at  the  site  of 
the  work  from  burnt  clay  and  burnt  limestone. 
The  proportions  of  the  mortar  are  1  pan 
powdered  burnt  clay,  1  part  powdered  lini' 
and  3  parts  sand.-  This  character  of  masonr\ 
is  rather  new  on  this  continent,  but  is  particu- 
larly well  adapted  to  the  labor  and  political 
conditions  of  Mexico,  and  its  value  will  be 
enlarged  upon  in  another  article. 

About  2.5  miles  from  the  main  dam  a  spill- 
way 3,280  ft.  long  will  be  built  at  another  low 
gap  between  two  hills,  but  no  work  e.xcept 
preliminary  borings  has  as  yet  been  started 
at  this  place. 

The  political  conditions  of  this  country  have 
added   greatly   to   the   troubles  of   engineering 


and  construction.     In  May,  1911, 
occupied  by  the  then  rebel  forces 
who  was  at  that  time  superintei  : 
struction  for  the  contractors  cai 
being  lined  up  in   front  of  a  fin  . 
having  brought  in  and  concealed  ,  i 
to   arm    the    men    in    camp.     La 
was  practically  abandoned  and  ii 
again  until  peace  was  restored,  \ 
els   of  that  time  became   the  Ft 
day.     On   Feb.   1   of   this  year  a 
rection    broke    out    against    the 
erals   and   this   party,  known  as 
so    far   gained    full    ascendency 
The    transition   from    Federal  ti 
thority  has,  however,  caused  a  c 
of  worry  on   account  of  the  up 
methods  of  communication  to  si 
as   to  have   practically  cut  off  a 
the  rest  of  the  world  and  prevei 
any   supplies   for   the    last   three 
the   end    is   not  yet   in   sight.    F 
anticipation    of    trouble,    heavy 
been  laid  in  of  most  of  the  neci- 
such  as  cement,  dynamite,  coal 
abling    construction    to    be    conti 
speed    with    the    intention    of   ci 
work  by  July,  1913. 

The    Federals    were    in    contri 
March    15,    when    a   battle   occuid 


Fig.  2 — View   of  Cofferdams  at   a 
Dam, 


camp  between  the  Liberal  and  Ff^nji 
The  drafting  office,  dining  rooipnr 
were  used  as  forts  during  varic  ■ 
the   battle   and   the   window  pane  a 
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w  beautitully   studded   with   bill-       ;ind  hypoclilorit<>  ..i  limv  has  been  changed 

nc  man.  mortally  wounded,   was       to    spellerized    iron,    which    is    cheaper    and 

kitchen,  two  were   killed   under       shows  more  resistance  to  the  action  of  the 


Fig.  3 — View   Showing    Electric   Transportation  and   Cars. 


ceil,  and  several  were  found 
d  in  the  railroad  yard.  While 
lunded  man  to  the  camp  hospital, 
"gringos,"  including  the  gvncral 
t  for  the  contractors  and  the 
trapped  between  the  fire  of  both 
nail  adobe  house  used  as  a  lab- 
,ere  under  incessant  rifle  fire  for 
The  battle   lasted    seven    hours, 

time  probably  40,000  shots  were 
ins  killed  and  about  2.5  wounded. 
crwards  the  work  was  going  on 

had  happened. 

iouston  is  general  superintendent 
r  the  contractors,   S.   Pearson  & 
treal,  Canada,  who  are  doing  the 
[ivork  on  a  percentage   basis   for 
Northern  Power  Co.     This  com- 
i  sented  locally  by   the  Compania 
1.  Shirley  C.   Hulse   is  .\ssistanl 
harge  of  construction  of  La  Bo- 
Messrs.  John  R.  Freeman.  Fred- 
ims  and   Isham    Randolph    have 
d  with  this  work  as  consulting 
ijrting  on  general  features  of  the 
;pment  and  construction   work. 


chemicals.  .A  cuinparison  of  the  operating 
results  of  1910  and  1911  shows  a  decided 
increase  in  the  efficiency  of  the  plant.  In 
1910,   94.7   per   cent   of   the   bacteria   in    the 


Effects    of    Age    Upon    the     Ultimate 

Strength,    Modulus    of    Elasticity 

and  Yield  Point  of  Concrete 

in  Compression. 

The  influence  of  age  upon  the  ultimate 
strength,  modulus  of  elasticity  and  yield  point 
of  four  kinds  of  concrete  was  determined  in 
a  series  of  tests  in  G-in.  cubes  and  8  ins.  diam- 
eter by  l(i-in.  cylinders  which  are  reported  by 
the  U.  S.  Bureau  of  Standards.  .Altogether 
[VSi  cubes  and  an  equal  number  of  cylinders 
were  tested.  These  cubes  were  made  of  gran- 
ite, limestone,  gravel  and  cinder  concrete  and 
were  tested  at  a^es  of  4,  13,  26  and  52  weeks. 

VUimatc  Strength— '\'\k  tests  show  con- 
clusively that  the  concrete  increased  uniformly 
and  substantially  in  ultimate  strength  from 
the  age  of  one  month  to  the  age  of  one  year 
and  that  at  the  latter  age  the  increase  was 
still  continuing.  Roughly,  this  increase  in 
strength  during  the  year  was  68  per  cent. 
The  results  in  detail  are  shown  by  Table  I. 

Modulus  of  Elasticity.— The  tests  show  that 
the  modulus  of  elasticity  of  concrete  increases 
with  age.  A  reunited  concrete  shows  the 
smallest  increase  5  per  cent  from  4  to  26 
weeks.  Circular  concrete  increased  32  per  cent 
from  4  to  26. weeks  and  about  half  this  amount 
from  4   to   13  weeks.     Gravel  shows  scarcely 


ine  information  is  taken  from 
>rt  of  W.  H.  Wilson,  engineer 
lington.  Vt.,  water  filtration 
rtition  separating  the  chemical 
from  the  operating  floor  has 
;ted,  which  protects  the  switch 
iboratory  apparatus    from    the 


Fig.    5 — View    of    Mills    for    Mixing    Lime    a 

Cam 


raw  water  were  removed  by  filtration.  B. 
Coli  were  found  in  four  .samples  and  the 
average  amount  of  aluminum  suli)hate  used 
was   1.06  grains   per  gallon.      In    1911    there 


t  Showing  Balls  of  Clay  Drying  Out    Before   Being  Burned  and   Ground  to   Make 
Puzzuolan   Cement. 

:ion  of  the   bleach.     Windows  was  a  decrease  to  97.1  per  cent  of  the  bac- 

I  jilt  in  the  darker  portions   of  teria    removed    from    the    raw    water,    no 

:^;ries  and  the  brass  pipe  which  trace    of   B.    Coli    was   found   in    1.813   sam- 

|«  olution  of  aluminum   sulphate  pies  of  filtered  water. 


nd   Burnt  Clay   Dust  for  Making   Puzzuolan 
ent. 

any  increase  from  4  to  13  weeks,  but  a  sub- 
stantial increase  of  14  per  cent  from  4  to  26 
weeks,  while  for  limestone  there  is  an  increase 
of  6  per  cent  from  4  to  13  weeks  and  a  20  per 
cent  increase  at  26  weeks  over  the  results  at 
4  weeks.  " 

The  actual  values  are  in  all  cases,  except  the 
cinder  concrete,  fairly  high  and  while  it  should 
be  remembered  that  the  concrete  did  not  rest 
for  any  length  of  time  under  load  before  the 
micrometers  were  read  (about  one  minute 
per  100  lbs.  per  sq.  in.),  yet  the  moduli  are 
not  as  high  as  would  be  the  case  if  based  on 
elastic  rather  than  gross  deformations. 

Yield  Point.- — It  has  already  been  indicated 
that  for  stresses  below  the  yield  point  the  gross 
deformation  curve  for  concrete  in  compression 
is  sensibly  a  straight  line.  Even  beyond  this 
point  many  curves  follow  this  line  for  a  con- 
siderable distance,  so  that  a  constant  modulus 
of  elasticity  can  be  assumed  for  these  concretes 
up  to  a  unit  stress  considerably  in  e.xcess  of 
the  yield  point.  Table  II  shows  the  percent- 
age variation  of  the  average  curves,  from  the 


TABLE  I.— PERCENTAGE  OF  INCREASE  IN 
TLTI.MATE  .STRENGTH  OF  VARIOUS 
KINDS  OF  CONCRETE  BETWEEN  AGES 
OF  ONE  MONTH  AND  ONE  YEAR. 

4  to  13  wks.    4  to  26  wks.  26  to  52  wks. 

Cubes.  Cyls.  Cubes.  Cyls.  Cubes.  Cyls. 

Cinder   19.4       34.7       25.5       53.4       15  9.4 


Limestone   .30 
Granite     ...32.5 
Gravel   18.3 


44.5 


32 
37.6 
2.1 


S       52 


9.S 


16 

73.4* 

65* 


•From  4  to  52  weeks. 
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-VARLVTION   OF  THE  AVERAGE   DEFORMATION  CURVE  FOR  A  LOAD  l.S  TIMES 

YIELD   POINT. 


Age,  in 

week. 

4 

IJ 

2G 


Average 


Load,  lbs. 

per  sq.  in. 

750 

750 

1,350 

1,350 


Cinders 


-Granite- 


per  cent. 

4.5 
4.5 
5.2 
3.7 

4.0 


per  sq.  in. 
1,350 
1,950 
1,650 

2.700 


Variation, 
per  cent. 
5.3 
3.1 
2.1 
4.4 


Gravel- 


Load,  lbs.    Variation,  Load,  lbs. 
persq.  in.     percent,     per  sq.  in. 


-Limestone- 


1.500 
2.250 
l.SOO 
2,250 


5.: 
3.1 
3.0 
3.2 

3.6 


1,050 
2,100 
1,500 
2,400 


Variation, 
per  cent. 
5.3 
5.0 
4.2 
6.5 

5.4 


Straight  line  for  an  assumed  unit  stress  1.5 
times  the  yield  point. 

An  examination  of  the  above  percentages 
the  percentage  variation  from  a  straight  Hne  is 
shows  that,  even  for  such  high  unit  stresses, 
relatively  small. 

In  every  case  the  yield  point  increases  from 
4  to  13  weeks  and  for  the  granite  and  cinder 
continues  to  increase  up  to  52  weeks.  Al- 
though the  modulus  of  elasticity  of  the  gravel 
and  limestone  increases  from  13  to  26  weeks, 
the  yield  point  seems  to  decrease,  indicating 
that  while  the  initial  part  of  the  curve  at  26 
weeks  is  steeper  than  at  13  weeks,  yet  it  turns 
from   the  straight  line  at  a  lower  unit  stress. 

In  only  one  instance,  namely,  the  four-week 
tests  on  cinder  concrete,  does  the  range  fall 
below  500  lbs.  oer  square  inch.  It  would  seem, 
therefore,  that  the  assumption  of  a  straight- 
line  stress  gross-deformation  diagram  for  con- 
crete in  compression  is  permissible  for  all 
average  concretes  of  the  proportions  and  ages 
given  and  is  certainly  warranted  for  all  the 
stone  and  gravel  concretes  herein   reported. 

Methods  of  Constructing  and  Placing 
Reinforced  Concrete  Sets  in  Sink- 
ing Shafts  for  the  Ahmeek 
Mining  Co.,  Michigan. 

For  a  number  of  years  solid  concrete  and 
reinforced  concrete  shaft  collars  and  shafts 
have  been  used  at  the  Michigan  copper  mines 
where  the  conditions  warranted  a  shaft  of  any 
degree  of  permanence,  but  not  until  1909  was 
reinforced  concrete  tried  as  a  substitute  to  take 
the  form  and  similar  methods  of  installation  as 
the  long-used  timber  sets  for  shaft  purposes- 
namely  at  the  No.  3  and  4  Shafts  of  the 
Ahmeek  Aiming  Co.  The  methods  adopted  for 
constructing    and    placing    these    sets    are    de- 

f^"  »r"u''  P^'P^'"  ^y  ^'■-  E.  R.  Jones  before 
the  Michigan  College  of  Mines  Club  at' 
Houghton,  Mich.,  Feb.  25,  1912.  and  we  take 
the  following  data  from  this  paper: 

In  the  beginning,  two  distinct  kinds  of  ma- 
terial were  used ;  a  good  grade  of  gravel  and 
natural  sand  from  a  local  pit;  and  the  trap 
rock,  through  which  the  shafts  were  sinkincT 
together  with  clean  conglomerate  sand  from 
the  C.  &  H.  Mill.  Sets  were  molded  from 
these  two  classes  of  material  and  installed  with 
equal  partiality  and  subsequent  service  has 
proven  both  to  be  equal  to  the  demands  made 
upon  them.  Pieces  set  aside  for  the  purpose 
were  allowed  to  season  sufficiently  that  thev 
might  be  given  a  fair  competitive  test,  and  i't 
was  found,  on  comparing  the  fractures  in  the 
two  combinations  of  material,  that  the  sand 
and  cement  filling  the  spaces  between  the 
rounded  pebbles  broke  away  from  them  while 
the  fracture  m  the  trap-conglomerate  same 
combination  continued  through  the  larcrer  ele- 
ments of  the  mixture.  The  gravel  mixture 
could  doubtless  have  been  improved  consid- 
erably by  careful  washing,  but  the  cost  of 
preparation,  compared  with  the  trap  rock  and 
conglomerate  sand,  prohibited  its  use  in  this 
particular  case. 

The  materials  finally  used  were  as  follows  • 
Portland  cement;  conglomerate  sand,  and  trap 
rock  trommelcd  over  %^in.  through  screens 
The  proportions  used  were  1:3:5  in  wall 
plates,  end  plates,  and  dividings,  and  1 :2 :4 
in  studdles.  The  reinforcement  in  wall  and 
end  plates  consisted  of  three  %-in.  Monolith 
steel  bars  with  '/4-in.  webs,  crimped  onto  them 
together  with  two  straight  %-in.  Monolith 
bars.  The  dividings  were  reinforced  by  four 
%-in.  Monolith  steel  bars  wound  spirally  with 
%-in.  steel  wire,  the  whole  presenting  'a  col- 
umn with  square  cross  section.  Studdles  were 
reinforced   with    two  pieces  of  old   wire   rnpe 


P/4-in.  in  diameter.  Reinforced  concrete  slabs 
were  molded  for  the  shaft  lining,  the  material 
used  being  fines  of  trap  rock  under  %-in., 
conglomerate  sand  and  Kahn  expanded  metal 
as  reinforcement.  The  mixture  used  for  slabs 
was  1 :2  :4. 

In  the  molding  of  the  concrete  sets,  2-in,  No. 
1  white  pine  was  used  in  the  construction  of 
the  forms.  These  were  soaked  in  Delaney's 
wood  preservative,  and  repainted  with  pre- 
servative on  the  interior  each  time  before 
setting  up,  thus  insuring  them  against  warp- 
ing and  prolonging  their  lives  indefinitely,  as 
well  as  securing  a  smooth  and  easy  parting 
from  the  concrete  when  removed.  A  Smith 
barrel  type  mixer  was  employed  in  preparing 
the  charge  for  the  forms.  The  amount  of  water 
used  in  the  mix  was  such  that,  when  the  batch 
was  piled,  it  settled  rapidly  without  agitation. 
A  dryer  mix  was  attempted  by  way  of  experi- 
ment, but  due  to  the  amount  of  reinforcement 
employed,  it  was  found  impossible  to  ram  the 
dryer  mixe  into  place. 

The  labor  involved  in  the  making  consisted 
of  two  carpenters,  setting  up  forms  and  keep- 
ing them  in  repair;  one  man  wheeling  forms 
onto  skidways  ready  for  filling,  returning  used 
forms  to  shop  and  cleaning  the  same ;  one  man 
feeding  mixer  from  stock  piles  of  rock,  sand 
and  cement;  one  man  delivering  mix  to  forms 
and  shoveling  material  into  place;  and  one 
mason  ramming  charge  into  final  position. 
With  this  combination  of  men  as  many  as  four 
complete  sets,  consisting  of  64  separate  pieces, 
have  been  molded  in  one  day  of  nine  hours. 
In  ordinary  weather,  the  sides  of  the  forms 
were  allowed  to  remain  in  position  over  night, 
and  then  removed,  while  the  bottoms  were  left 
in  place  another  24  hours.  The  bottoms  were 
removed  by  turning  the  pieces  on  their  sides, 
where  they  were  left  to  harden  one  day  longer 
before  removal  to  the  stock  pile.  All  through 
the  process  of  removal,  the  sets  were  handled 
with  the  greatest  care  in  order  to  preserve  the 
appearance  of  the  set  and  prevent  cracking, 
which  might  not  develop  to  the  eye  until 
weathered.  All  skidways  used  in  making  and 
storing  were  brought  to  a  level  to  prevent 
warping  and  bending  while  the  sets  were 
green,  to  insure  a  perfect  fit  underground,  for 
unlike  timber,  the  concrete  set  cannot  be 
brought  to  place  unless  perfectly  true.  Sets 
should  not  have  been  used  under  60  days  after 
removing  forms,  although  we,  through  the  re- 
duction of  the  stock  piles,  have  been  forced 
to  install  pieces  of  14  days  set,  but  the  greatest 
care  was  observed  in  handling  and  putting  in 
place  underground.  Concrete  sets  one  year 
old,  which  have  been  subjected  to  all  manner 
of  weather,  can  be  abused  somewhat  and 
handled  almost  as  carelessly  as  timber. 

As  before  stated,  the  above  mentioned  sets 
were  made  for  the  No.  3  and  4  shafts  of  the 
Ahmeek  Mining  Co.  The  shafts  are  of  the 
three  compartment  variety — two  skipways  and 
one  manway,  dipping  at  an  angle  of  80°.  The 
outside  dimensions  of  the  compartments  are : 
Skipways.  T  ft.  6  ins.  high.  6  ft.  10  ins.  wide; 
manway,  7  ft.  6  ins.  high.  8  ft.  wide,  with  the 
end  plates  and  dividings.  making  the  greatest 
span  of  7  ft.  6  ins.  Offsets  were  molded  in  all 
plates  5  ins.  from  the  inside  face  to  accommo- 
date lining  slabs.  Also,  holes  were  cored  for 
the  use  of  hanging  bolts  and  bracket  bolts. 
The  wall  plates,  end  plates  and  studdles  have 
a  cross-section  of  80  sq.  ins — dividings  81  sq. 
ins.  The  percentages  of  reinforcement  are  ap- 
proximateh-  as  follows: 

Per  cent 

Wall  and  end  plates .5 

Dividings 5 

Studdles    '...... 3 

It  was  found  advisable  from  the  beginning, 
because  of  the  great  weight  of  the  wall  platesj 
to    mold    them    in    two    sections,    one    section 


spanning  the  ladder  way,  and  onti,- 
the  other  section  spanning  the  P^'J-ai 
compartment.  These  two  sectit  """« * 
nected  when  in  place  by  twoL?'"*  »' 
through  holes,  cored  for  the  duI*  W«» 
straps  of  iron  spanning  the  siP  ?"'' '»■ 
were  made  for  4  ft..  5  ft  anlfi  ,■  '""'i^lf 
accommodate  the  ground  passer  ,  ?"*  t 
The  weights  of  the  different  °* 
"'--      ■  -  -  conptis 

Lbi 


■J,U 


ing  the  sef  are  as  followsr'"  '"' 

Long  section  of  wall  plate 
Short  section  of  wall  plate 

End  plate   

Divider    

3  ft.  3-in.  studdles.  ■..'.'.'.'.'.'.'.['..', 

Complete  set  of  16  pieces.... 
Taking    the    weight    of   No    „.„, 
which  has  been  exposed  to  the  witLV;    ''' 
piles,    as    33    lbs.    per    cubic   f(l      '    '  ' 
concrete   set   weighs   almost  th>'  .; 
of  a   r2xl2-in.   timber  set  whic'th, 
set    is    intended    to    replace.    Bjus, 
additional   weight  of  the  concr>  i, 
found  necessary  to  increase  thus; 
six  men  on  the  timber  gang  to  vti 
her.   In  a  vertical  shaft,  to  whicth 
sets  are  especially  adapted,  the  iml,. , 
per  gang  might  again  be  reduceiTi 
hung  or  built  as  the  ordinary  tiier , 
requiring  an  additional  rope  and'otV 
the  pieces  in  place,    .\fter  the  s,  sr 
to  line,  bottoms  are  put  in  betv;n  ■ 
and  the  surrounding  shaft  wall."n(] 
then  tied  to  the  shaft  wall  by  ,'v 
crete,  in  the  proportion  of  1  :.f :," 
slabs   are  then   put   in   place,  ; 
thrown  behind  them,  filling  up    ,,. 
remains  between  the  set  and  1 
shaft. 

After  the  set  is  in  place,  it  isxtrei 
portant    that    it    be    well   prote-! 
blast,  for,  unlike  the  timber  >t 
not    stand    the   blast.      For   tlii  m 
writer  used  flat  timber  and  stet  , 
to  the  under  side  of  the  platt■^ 
and  even   this  precaution  was 
quate.     Where  the  ground  wa? 
the   sets   have   been   as  near  :i  . 
miners,  and  again,  when  the  ,l 
pecially  refractory,  sets  40  ft, 
have   been   cut   out.     It  is  ol)\ 
well  to  keep  as  far  behind  tin 
ground    will    permit     In     dan;: 
which  required  timbering  close 
ing.  timber  sets  were  used,  bulla., 
played    an   important   part  in  t  sm 
ground  was  met  in  which  cont, 
not    have    been    installed.      A\') 
seven  men.  one  complete  set  c  1 
in  a   nine-hour  shift.    This  perU  ?. 
rate  of  better  than  100  per  mon,  k'j 
accomplished  at  the   No.  3  and  sli: 
The   comparative    cost   of  tli  conr 
and  timber  set.   delivered  at  tl 
is   striking.      The    concrete  set 
for  $22.50.  the  timber  set  for  p'r 
ures  are  based  on : 

Western  fir  at  $28.00  per  M,   i 
Crushed  rock  at  35  cts.  per  yil 
Conglomerate  sand  at  60  cts. 
shaft. 

No.  1  Portland  cement  at  $1,15  r  uuL, 
works. 
Reinforcement  at  $12  per  set,  f,.  b,  lacw: 


More  than  50  per  cent  of  thjwater  •/[ 
of   the    City   of    St.    Paul,   Min'  is  ; 
The  figures  as  given  in  the  19!  'El'"' 
Water  Commissioner  are  as  fi  • 
connections,  31.554,  and  meters   . 
number  of  meters  set  last  year  as  i,""^ 
it  is  expected  that  a  larger  nun'^r  will « 
stalled  in  1912. 


A  recently  isued  bulletin  of  he  Hi?li' 
Department  of  the  Missouri  5te  Bm™ 
Agriculture  gives  the  foUowii  .i-  a"' 
costs  of  maintaining  macadamavenienl: 
various  places : 


London    fcity  streets) 

Paris    (city   streets)    

Boston    (city  streets) 

Belgium  (country  roads)... 
Austria  (country  roads).... 
Prance  (country  roads).... 
Bavaria  (country  roads)... 
New   York    (state  roads).. 
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\rth     and     rock     section 


of  Constructing   the   Beacon 

Rapid  Transit  Tunnel, 

Boston,  Mass. 

DD  Hill  Tunnel  of  the  Boston  Sub- 
■cently  been  completed.  This  is  a 
tunnel  in  soft  ground.  The  ineth- 
d  in  constructing  the  tunnel  are 
;re  from  information  contained  in 
nf  the  Boston  Transit  Commission 
The  work  was  carried  out  in  two 


mixed  with  numerous  stones  and  a  few  boul- 
ders, and  occasional  pockets  and  veins  of  sand. 
The  earth  became  harder  as  the  easterly  side 
of  the  hill  was  reached,  and  light  charges 
of  dynamite  were  used  to  facilitate  excavation 
after  the  shield  was  beyond  private  buildings. 
Section  iJ.— This  section  extends  614  ft. 
from  the  end  of  Section  1  to  the  terminal  sta- 
tion. It  is  entirely  under  Boston  Common. 
The  section  includes  a  three-platform  station, 
located  under  a  portion  of  the  existing  Park 
St.  subway  station  and  Boston  Common  with 


PHASK 


howing  Sequence    of   Operations    in    Constructing    Beacon    Hill    Tunnel.    Boston 

Subways. 


n  i  and  Section  2.  The  former, 
net  to  Patrick  McGovern,  was  be- 

,  1909,  and  completed  April  6.  1911. 
under  contract  to  Coleman  Broth- 

jun  Sept.  8,   1910,  and  completed 

'—This  section  was  about  1,873  ft. 
otinga  flat-roofed  section  of  about 

5  west  end,  Section  1  has  an  ex- 
i  of  about  32  ft.  and  a  height  of 
The  structure  is  built  of  con- 
1  reed  with  steel  where  required. 
]t.  of  the  west  end  of  the  section 
r  s  out  toward  the  approach  of  the 
I  Iridge  over  the  Charles  River,  was 
;  in  open  cut.  The  remaining  por- 
tistructed  with  a  roof  shield.  The 
irress  from  the  time  the  shield  was 
jiept.  24,  1910,  when  night  work 
inued  was  7.33  ft.  per  day.     .After 

e  daily  average  was  4.4  ft.  The 
I  of  work  done  consisted  of  52,371 
>;arth  and  16,592  cu.  yds.  of  con- 
ii  force  employed  averaged  150  men 


entrances  and  exits  at  Tremont  St.  and  also 
through  the  present  subway  station.  The  struc- 
ture is  mainly  of  concrete  reinforced  with 
steel  rods.  In  a  portion  of  the  station  steel 
posts  and  I-beams  with  concrete  are  used.  The 
first  212  ft.  is  a  single  arch  bell-mouth;  the 
next  172  ft.,  comprising  about  one-half  of  the 
station,  is  a  double  arch,  and  the  remainder 
has  a  fiat  roof. 

Owing  to  the  depth  below  the  surface  of 
the  Common,  and  to  prevent  injury  to  trees, 
it  was  decided  to  build  the  west  half  of  the 
section  by  tunneling.  Shaft  No.  1,  18x41  ft., 
was  sunk  near  the  west  end  of  the  section, 
from  which  headings  were  worked.  The  shaft 
was  65  ft.  deep,  that  being  the  depth  of  the 
invert  of  the  tunnel  below  the  surface  of  the 
ground,  and  also  the  deepest  part  of  the  sec- 
tion. The  site  of  the  shaft  was  selected  on 
account  of  its  being  near  the  Beacon  Street 
Mall,  the  only  part  of  the  Common  over  which 
teaming  for  the  work  was  allowed  by  the  con- 
tract. It  was  also  thought  well,  for  the  sake 
of  the  store  occupants,  to  defer  work  on  Tre- 


sink  shaft  No.  2,  18x12  ft.,  near  the  middle  of 
the  section,  on  the  Common,  which  enabled 
him  to  work  double  the  number  of  headings 
for  tunneling;  the  station  and  approach  tun- 
nels being  driven  between  shafts  by  means  of 
a  series  of  drifts. 

The  material  e.xcavated  from  shaft  No.  2 
has  been  hoisted  in  buckets  to  the  surface  and 
conveyed  by  an  overhead  belt  on  a  trestle  to 
hoppers  near  shaft  No.  1. 

For  a  distance  of  about  56  ft,  west  from 
the  terminal  point,  the  open  cut  method  of 
excavation  was  necessary  for  the  reason  that 
the  roof  of  the  chamber  for  a  connection  with 
the  proposed  Riverbank  Subway  comes  within 
a  few  feet  of  the  surface  of  the  ground. 

All  of  the  earth  from  this  open  cut,  or 
about  one-sixth  of  the  entire  excavation  of 
this  section,  has  been  carried  away  at  night 
through  the  old  subway,  in  trains  of  the  Bos- 
ton Elevated  Ry.  Co, 

The  following,  with  reference  to  the  ac- 
companying illustrations,  describes  the  meth- 
od of  removing  the  earth  and  the  successive 
stages  in  placing  the  concrete  forming  the 
double   arch   portion   of   the   tunnel: 

At  the  west  face  of  the  open  cut  before 
mentioned,  drifts  or  headings  were  started  at 
each  side  line  of  the  tunnel  and  were  run 
parallel  to  the  center  line,  phase  1.  _  After 
an  upper  heading  had  been  advanced  15  or  20 
ft.,  a  lower  heading  was  commenced  and  car- 
ried after  the  upper  one — see  Phase  2. 

The  material  was  taken  out  of  the  headings 
by  picking  and  shoveling  and  wheeled  in  bar- 
rows to  the  shafts.  The  leg  L  was  placed 
carefully  to  line,  at  a  given  distance  from  the 
digging  line,  and  the  sheeting  5  against  the 
earth  was  kept  in  place  by  firmly  wedging  in 
the  blocks  B.  When  the  concrete  back  wall 
IV  was  ready  to  be  placed  the  blocks  were 
knocked  away,  loosening  the  sheeting  which 
was  then  moved  into  the  position  shown  in 
Phase  3  to  make  the  forms  for  the  back  wall 
in  the  proper  place  without  rebracing.  .After 
the  concrete  back  wall  had  become  sufficiently 
strong  the  caps  C  were  supported  on  its  top, 
the  legs  were  removed,  and  the  drift  was 
braced  directly  against  the  face  of  the  back 
wall — see  Phase  4.  At  the  same  time  that 
side-wall  drifts  were  being  advanced,  drifts 
D,  one  at  the  crown  of  either  arch  of  the 
double  barrel  section,  were  being  advanced 
from  the  open  cut  end ;  also  the  drift  E  was 
being  excavated  on  the  center  line  of  the  tun- 
nel, followed  by  a  lower  drift,  F,  shown  in 
phase  5,  While  these  drifts  were  being  ad- 
vanced westerly  from  the  open  cut,  corres- 
ponding   drifts    running    easterly^  were    being 


-  "'■      — "■ SS^^^i- 
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Sketches    Showing    Sequence   of  Construction   Operations. 


ijihift  and  150  men  for  the  night 
^''he  night  shift  was  discontinued 
n-tion  of  the  shield  work.  After 
'■'  were  emploved  at  night  until  the 
"i<|.-as  discontinued  on  Oct.  28,  1911. 
eil  encountered  in  Section  1,  con- 
rd,  sandy,  blue   and  yellow   clay 


mont  St.  until  spring  so  as  to  minimize  the 
interference  during  cold  weather  with  the 
areas  under  the  sidewalks  which  connect  with 
the  store  basements.  An  agreement  therefore 
was  made  with  the  contractor  not  to  begin 
work  on  Tremont  St.  before  .April  1,  19l0, 
in  consideration  of  which  he  was  allowed  to 


advanced  to  meet  them  from  Shaft  No.  2. 
Phase  5  also  shows  the  concrete  side  walls  and 
the  concrete  footings  in  place  for  the  center 
columns. 

A  narrow  drift  in  which  to  place  the  steel 
center  columns  and  girders  was  made  over  the 
center  drift  shown  in  phase  6. 
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From  the  crown  drifts  cross-cuts  G,  about 
5  ft.  wide,  were  dug  in  both  directions,  at 
right  angles  to  the  center  hne  of  the  tunnel, 
until  they  met  the  tops  of  the  side  and  center 
drift,  respectively.  The  tops  of  these  drifts 
conformed  to  the  outside  of  the  arch  roof  of 
the  completed  tunnel.  Phase  7  shows  the 
forms  for  the  concrete  arch  and  the  arch  in 
place.  Finally,  the  core  was  removed  and 
the  invert  was  built,  thus  completing  the  sec- 
tion. 

The  single  arch  was  constructed  in  the  same 


Methods  of  Constructing  the  Rondout 

Pressure  Tunnel  of  the  Catskill 

Aqueduct. 

The  Rondout  tunnel  of  the  Catskill  aque- 
duct is  a  rock  tunnel  constructed  from  eight 
shafts.  Methods  of  shaft  sinking  in  earth 
were  described  in  our  issue  of  May  1,  1912, 
and  methods  of  shaft  sinking  in  rock  were 
described  in  our  issues  of  April  12,  1911,  and 
May   8,   1912.     The   tunnel  proper  is  through 


has   been   the  experience  so  fa  Vf 
driving  was  sought  for  by  bothhe  fl  "'''' 
and   the    contractor   on   the  Rciout  I'""" 
After  each  shot,  the  face  of  thjiea.ij- 
carefully  painted  in  red,  the  C  1?  bfi,. 
From  this  the  heading  boss  or  perj. 
laid   out  his   holes.     In   additiothei. 
was  trimmed  just  behind  the  l;>  ,,[,;,     ^ 
found  to  have  a  very  good  effe  on  tbe"7'^ 
ing.      Cross-sections   by   means  f  the  "S 
flower"   were    taken    about  eve  li)  [i     \ 
plotted  in  pencil  on  cross-sectioiheets  Ti 


J'^ii^:-^ 


^^^jligi^^^^^ 


l_ONSITUDIKIAl_         SECTION 
OM   l_IHe  A-A 

Sketches  Showing  Sequence  ot   Construction    Operations. 


way,  there  being  only  the  side  drifts  and  the 
center  crown  drift  with  connecting  cross-cuts. 

The  dates  of  beginning  the  work  on  Section 
2  were  Sept.  8  and  Sept.  30,  1910,  for  ex- 
cavation and  concrete  work,  respectivelv.  On 
June  30,  1911.  38,000  cu.  yds.  of  excavation  had 
been  accomplished  and  10.000  cu.  yds.  of  con- 
crete had  been  placed.  There  were  13.5  men 
ordinarily  employed  on  the  day  and  night 
shifts. 

The  material  encountered  on  this  section  has 
been  very  hard  sandy  clay  with  small  stones. 
There  have  been  a  few  pockets  and  narrow 
seams  of  sand,  some  of  them  water  bearing, 
but  in  such  small  quantities  as  to  offer  no  se- 
rious difficulties.  No  rock  has  been  found. 
A  few  small  boulders  have  been  encountered, 
the  largest  of  which  measured  only  a  cubic 
yard. 


Texas    Water    Works    Convention. — The 

convention  of  waterworks  superintendents  and 
city  officials  held  in  Temple.  Texas,  on  May  7 
efifected  permanent  organization  by  the  elec- 
tion of  the  following  officials :  President,  Pat 
Bracken  of  Temple ;  five  vice  presidents,  T. 
J.  Howell  of  Fort  Worth,  R.  L.  Johnson  of 
Houston,  H.  L.  McDuffie  of  Sherman,  Thomas 
Cronin  of  Palestine.  E.  C.  Bartholomew  of 
Austin :  secretary-treasurer,  E.  L.  Fulkerson 
of  Waco.  Fort  Worth  was  selected  as  the 
next  meeting  place.  Constitution  and  by-laws 
were  adopted. 


Hudson  River  shale  and  Shavvangunk  grit, 
the  latter  being  a  very  hard  conglomerate 
of  quartz  pebbles  cemented  with  silica.  The 
methods  of  driving  the  tunnel  are  described 
here  from  a  paper  by  Mr.  Lazarus  White. 
Division  Engineer,  before  the  Society  of 
Municipal  Engineers  of  New  York. 

TUNNEL    SECTIONS. 

To  correct  disputes  over  excess  breakage 
"limit  lines"  were  adopted  for  all  Catskill 
aqueduct  tunnels  beyond  which  no  payment 
for  excavation  would  be  made.  Referring 
to  the  section.  Fig.  1  payment  is  made  to  the 
B  line  in  any  case,  although  it  is  possible 
to  save  by  careful  driving  in  good  rock  about 
8  ins.  around  the  perimeter.  The  A  line  is 
a  dead  or  clearance  line,  the  C  line,  5  ins. 
outside,  giving  the  desired  effective  thickness 
of  lining.  In  rough  rock,  if  points  of  rock 
only  are  allowed  to  touch  the  A  line,  the  de- 
sired effect  will  be  accomplished.  In  a  closely- 
driven  shale  tunnel  the  excavation  may  very 
closely  approach  the  C  line,  in  which  case 
the  contractor  would  be  paid  for  more  than 
he  takes  out.  but  he  is  felt  to  be  entitled 
to  this  for  his  careful  work.  In  case  of 
excessive  breakage  outside  the  B  line,  he  is 
not  paid  for  this  excavation,  but  only  for 
excess  concrete,  at  a  fixed  price  of  $3  per  yd. 
As  this  will  not  yield  a  profit,  it  is  not  to 
the  contractor's  interest  to  break  outside  the  B 
line.  It  was  felt  that  the  adopted  payment 
lines  would  be  fair  to  both  parties,  and   this 


were  shown  frequently  to  the    ' 
Locations    of    "collars"    and   "  'i 
were  also  made  from  time  to  t  ■ 
on   the   cross-section   to   show 
were   drilled. 

In  this  manner  very  accural-, 
obtained,    the    contractor   sav' 
in  excavation  and  concrete.    I  : 
Bonticou    grade   tunnel.   3.400 
8.56  yds.  over  B  line  excavati 
ever,  was  very  close  work,  ar  : 
that,     ordinarily,     the    contracrs 
much  over  the  B  line. 

METHODS    OF    DRI\:;. 

The  ordinary  American  top-  i 
was    used.      This    method    is 
stood  and  is  in  such  general  i.  i 
try   that   it   is   hard    to   impro 
economy   and   speed.     During  li' 
November,    1909,    in    the    soi 
Shaft  No.  7,  an  average  of  4S:' 
and  bench  was  made  in  Hud;! 
This  was  considered  the  best  .  ' 
for  this  class  and  size  of  tuni 
on    the    Wallkill    Siphon,   in    1 
methods,  where  523  ft.  was  nie. 
holes   were   placed   in   the  heint 
side  and  10  trimming  holes.    A  \ 
10   and    12    ft.    deep,   side   ho;  ^i 
dieep.     Bench  holes  were  4  ft.pa: 
to   a   row.     All    holes   were  1  di 
cut  holes   were  fired   first  an(thi! 
holes.     Three  shifts  of  drillei  WW'^  ^^' 
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tvork,  each  drilling  and  blasting 
j(,g  The  drilling  force  consisted 
j  r  foreman,  C  drillers,  G  helpers 
„•  Mucking  proceeded  with  the 
h  force   for   each   of   three   shifts 


rs  much  greater.  This,  perhaps,  is  proper  for 
a  12-mile  tunnel,  hut  would  be  altogether  out 
of  the  question  for  the  ordinary  American 
tunnel.  With  the  progres.?  now  common  to 
long    American    tunnels    (300   to   oOO    ft.    per 


shoveling  upward  into  cars,  as  in  the  ordinary 
method,  but  has  the  disadvantage  of  having 
the  platform  to  bother  with,  and  the  increased 
cost  of  drilling  all  horizontal  holes.  Besides, 
if  there   is  any   ground  needing  support  with 
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1  foreman,  6  shovelers  in  head- 
!  larrow  men,  6  shovelers  on  bench 
and  drivers.  In  most  cases  only 
■  s  were  made  per  day  in  shale, 
t.  rock  only  one  advance.  The 
\\   progress    during    heading    was 

!  npts  have  been  made  to  improve 
r  rican  top-heading  method,  but  it 
writer  that,  with  a  good  organi- 
hard  to  better.  It  is  true  that 
I  heading  method,  as  used  in 
:  s  to  great  progress,  as  much  as 
ling  been  driven  iii  hard  rock  in 
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Fig.  2 — Various    Methods  of  Concreting  and   Grouting    Seams,    Rondout    Tunnel. 


month)    it   takes  but  a   few  years   to  drive   a 
tunnel   several   miles   long. 

The  bottom-heading  method  has  been  used 
to  some  e.xtent  on  several  short  tunnels  of 
the  Catskill  Aqueduct.  As  there  used,  it 
is  not  the  Swiss  method,  but  rather  the  re- 
verse of  the  ordinary  .'American  method.  The 
lower  half  is  excavated  as  heading,  and 
usually  holed  through  before  the  top  is  taken 
out.      A    moving    platform    is    erected,    upon 


timbers  or  steel,  the  bottom  heading  is  dan- 
gerous or  becomes  very  expensive.  Undue 
risk  must  be  run  or  timber  first  set  up  taken 
out,  or,  as  an  alternative,  the  very  expensive 
fan-shaped  system  used  in  Switzerland 
adopted.  Carrying  the  heading  through  is 
economical  in  short  tunnels,  but  not  where 
the  heading  is  of  unavoidable  length  (say 
1,.")00  ft.),  as  the  bench  can  be  carried  along 
with  proper  organization  without  materially 
holding  back  the  heading.  Fixed  and  over- 
head charges,  which  are  high  in  tunnels,  have 
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•View  Showing       Invert     and     Steel   Forms  Placed  for 
Side    Walls,    Rondout    Tunnel. 


Fig.    4 — View    Showing    Steel    Lagging     Supports   and   Temporary 
Timber    Bracing      Supporting    Heavy   Ground,   Rond- 
out   Tunnel. 


n  Switzerland.     Enormously  large  which    the    drills    are    set    to    drill    the    top.  to   be   borne   for   a   much    shorter    period    for 

';n  are  used,  however,  the  number  using  holes   nearly   parallel   with   the  axis  of  the  combined  heading  and   bench   method, 

jrtcred  at  a  portal   being  4   or   5  the  tunnel.     The  top  heading  being  shot  down  The    Shawangunk    grit    and    some    beds    of 

jny  as  are  employed  in  this  coun-  onto  the  platform,  the  muck  is  shoveled  into  Helderberg     limestone,     particularly     the     top 

'with   the    high    speeds    and    low  cars  below  through  trap  doors.     This  has  the  flinty   bed    (Port    Ewen),    proved    difficult    to 

ti'e  cost  per  foot  of  tunnel  driven  advantage   of   saving   the   bench   mucking   and  drill,   taking   three   shifts   of   drillers   to   make 
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one  advance  of  7  ft.  This  cut  down  the 
progress  to  less  than  200  ft.  per  month.  In 
shale  rock,  usually  two  advances  per  day 
would  he  made  to  one  in  grit.  It  was  found 
to  be  difficult   in  the   hard   rock  to  trim  with 


a-4'xw bolted  together  ts 


broken  rock,  as  shown  in  Fig.  5  was  designed 
to  meet  the  difficult  conditions  where  the  rock 
was  too  shattered  and  broken  to  support  itself, 
and  yet  was  hard  enough  to  prevent  the  driv- 
ing of  poling  boards  in  advance.     This  is  ac- 


pomt  of  gorge  nearby  is  sea  Ul    v 
fault,  the  rock  became  blockind  v!^' ' 
were  tapped  and  exposed.    Jiw  V'l  " 
driven  ahead,   showing  solid  Id;    v 
less,   a   shot   opened  up  a  gkt  tav 
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Fig.  5. — Method   of  Tunneling     Broken   Ground,   Rondout  Tunnel. 


jap  drills,  so  an  effort  was  made  to  get  the 
tunnel  to  shape  in  the  first  instance.  This, 
as  before  stated,  resulted  in  the  tunnel  being 
driven  a  little  larger  in  these  hard  rocks, 
but  this  could  not  be  objected  to,  as  trim- 
ming was  found  to  be  very  expensive  and 
slow,  particularly  in  the  grit. 

Tnniiclincf  in  DMcult  Ground. — The  first 
stretch  of  heavy  ground  encountered  was  that 
between  Shafts  No.  4  and  No.  5,  just  below 
the  contact  of  grit  and  shale.  Here,  by 
faulting,  the  Hudson  River  shale  was  loosened 
from  the  overlying  grit,  and  its  level  beds 
caused  a  heavy  load  to  be  brought  upon  the 
first  temporary  timbers  placed.  Fearing  that 
it  would  be  difficult  to  remove  these  timbers 
previous  to  concreting,  they  were  taken  out 
and  the  structural  steel  of  the  contract  draw- 
ing placed,  but  this  proved  inadequate  to 
carry  the  load  of  20  to  30  ft.  of  loosened 
rock,  and  the  steel  ribs  began  to  buckle. 
This  was  soon  caught  up  by  temporary  tim- 
bers supported  by  hitches  in  the  rock  walls. 
The  steel  bents  will  be  carried  by  longitudinal 
I-beams,  which  are  to  be  placed  just  before 
concreting. 

Soon  after  the  above  occurrence,  heavy 
ground  was  struck  south  of  Shaft  No.  3,  at 
Station  587-i-.50,  after  penetrating  2.1.50  ft.  of 
Helderberg  limestone.  This  rock  proved  to 
be  here  much  shattered  by  faulting,  and  con- 
sisted of  large,  irregular  limestone  blocks, 
separated  by  clay  seams,  some  of  them  water- 
bearing. One  clay  seam  proved  to  be  many 
feet  wide.  Conditions  here  are  shown  on 
one  of  the  sketches  of  Fi,g.  2.  For  the  reasons 
stated  above,  a  new  design  for  structural 
steel  roof  support  was  prepared  at  the  Divi- 
sion office.  Before  this  could  be  fabricated, 
in  order  not  to  interrupt  timbering  operations, 
temporary  timbers  were  placed  in  this  bad 
ground  by  carefully  excavating  at  roof  level 
with  top  heading,  supporting  the  roof  by  tem- 
porary wooden  poling.  See  Fig.  4.  Arch 
bents  were  so  placed  as  to  allow  of  the  re- 
placement of  wooden  lagging,  etc.,  by  steel,  in 
accordance  with  methods  shown  on  Fig.  5. 
The  contract  specified  that  no  wooden  lag- 
ging, etc.,  should  be  left  back  of  the  concrete 
lining,  as  it  was  feared  that  the  heavy  interna! 
pressure  of  the  tunnel,  when  in  service,  would 
compress  the  wood  and  crack  or  rupture  the 
concrete. 

The   method    of   tunneling    through     heavy. 


complished  by  the  use  of  a  few  different 
lengths  of  steel  channels  and  I's  and  wooden 
timber  bents.  The  principle  is  to  expose  as 
little  roof  as  possible  and  immediately  catch 
it  up  with  supports  and  gradually  widen  the 
top  heading  to  the  full  width  desired,  then  to 
deepen  and  put  in  wall  plates,  and  then  trench 
to  subgrade.  The  plan  shows  a  full  section 
supported,  but  it  can  be  used  to  support  only 
a  part  of  the  roof  or  sides,  in  case  the  re- 
mainder is  self-supported.  As  used  on  the 
Rondout  Siphon,  there  never  was  occasion  to 


with  soft  clay  to  the  left,  and  m 
ground    stream    was    seen   ficin' 
heavy  limestone  bed.  The  pilo 
to  penetrate  the  sound  roof  < 
this  heading  was  well  advanc  lo' 
No.  4,  it  was  shut  down  in  t'  hor 
heavy  pumping  there  would  h 
water.    This  proved  to  be  the 
mud  seam  was  supported  by  tim; 
in   Fig.   5,   and   successfully  pSM 
succession  of  minor  clay-filled  '■ ' 
were  passed.   Some  of  these  r 
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Fig.  6— IVlethod   of   Making   Closure   in   Arch     Key,  Rondout  Turn- 
Tamping    Machine. 


use  the  full  section.  In  one  case  the  roof  and 
a  portion  of  the  sides  was  supported;  in 
another   the  sides   only. 

At  Station  590-1-78  a  great  overthrust  fault 
ground  up  much  limestone  and  opened  a  bed 
to  solution,  forming  a  considerable  cave,  which 
was  subsequently  silted  up  by  fine  clay  with 
some  glacial  sand  washed  in  from  the  surface. 
This  was  in  spite  of  the  fact  that  the  eleva- 
tion of  the  tunnel  here  is  — 100  and  the  lowest 


into  the  roof,  as  shown  in  Fig.- 
one    of    these    nearly    overwline 
working  in  the  heading,  buryii  tfi 
der   a   mass   of   soft  clay.     T5  ■ 
cleaned  out  gave  no  further  I'U' 
ways    driving   a   top    headir.g  m 
roof  of  the  old  cave  as  the  r  f 
nel,  although  several  feet  high,  e 
was  safely  removed.     The  cla  "  . 
was  held  "by  steel  lagging.    J*"  •"■'■ 
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mss  this  ground  by  bottom  head- 
'  great  quantities  of  timber  sup- 
jiiave  been  necessan-,  and  the  work 
'been  verj^  hazardous.  Luckily  the 
'Shaft  No.  4  was  150  ft.  below 
(Elevation  250)  and  the  great 
umping  there  lowered  the  ground 
■rwise  the  difficulties  experienced 
Jeen  much  greater  as  a  little  more 
It  have  caused  great  quantities 
low  in  from  the  seams  and  caves, 
ment  of  the  sections  at  the  bad 
-,lug  the  seams,  etc.,  with  sufficient 
,of  concrete  to  bridge  over  the 
lequate  grouting  behind  will  ren- 
fion  safe  against  internal  pressure 

I 

|,  driving  of  the  experimental  tun- 
I  discovered  that  a  great  saving  in 
I  -ation  and  concrete  could  be  made 

ree-piece  timbers  in  moderately 
id,  placing  them  in  the  ordinary 
I II  and  taking  them  out  in  advance 

ete.    (This  is  $30  to  $40  cheaper 

ibout  10,000  lin.  ft.  of  the  roof  on 
,  Siphon  was  thus  supported,  most 

.5  been  successfully   removed.    It 

how  strong  this   simple  type  of 

and  how  well   the  hitches   hold 

■nbly  shale.     This   is   because   the 

■  end  to  press  outward,  instead  of 

The  timbers   are   usually   placed 

iringing  line  of   the   tunnel   arch. 

It  and  sidewalks  can  be  concreted 

[  are  removed.     The   timbers    are 

I  ivith   small   charges   of    dynamite 

I I  them.  This  brings  down  what- 
:  ock  is  above  and   makes   scaling 

ie  Wallkill  Siphon,  the  timbers 
1 1  down  by  attaching  to  them  the 

hoisting  engine  and  pulling  the 
By  tising  longitudinal  I-beams 
[  ary  timber  bents,  rather  hea\y 
«l  be  successfully  and  economically 
lend  of  the  I's  being  concreted  in 
iT  supported  on  bents  not  yet  re- 
1  s  method  was  suggested  to  pass 
r;h  was  feared  would  scale  too 
I  support  was  even  temporarily  re- 

'XCRETING   THE   TUNNEL. 

nete  in  the  tunnel  was  placed   for 

j-poses:    (1)    to  prevent  leakage 

fm  the  tunnel;    (2)    to   present   a 

I  ace   to   the    flow    of    water    and 

>  of  head  from  friction.    Since  the 

ing  was  to  be  put  in,  it  had  to  be 

"h  to  withstand  the  outside  pres- 

;nnel  was  empty.     A  circular 

ed  as  being  the  most  econom- 

■  u-iii.  average  thickness  of  lining 
ill. 

cir  section  presented  new  problems 
tion.  Most  circular  tunnels  con- 
t  e  had  been  of  small  cross-section, 
leth,  and  mostly  lined  with  brick. 
I  for  this  tunnel  would  necessarily 
I'.T,  and  the  work  of  moving  and 
i«  up  a  big  item  of  expense  to  the 
r 

tginally  intended  to  place  concrete 

If-r  each   rib   of   the   forms    and 

'e  circular  section  of  concrete 

;..    This  was  tried  and  found 

;i .e.  The  contractor  then  devised  a 

l»i,  which  proved  very  adaptable  to 

,  [t  down  the  cost,  and  increased  the 

I  his  method,  which  is  given  below, 

'"-ed  in  nearly  all  the  pressure 

on  the  aqueduct.     The  con- 

-i  in  three  stages:  1st,  invert; 

If  :  3d,  arch. 

-Iter  cleaning  all  muck  from  the 
:<"inuous  wooden  forms  were  placed 
■i  invert   strip.     These    side-boards 

:  a  radial  line,  tied  together  with 
,  eaders,  and  braced  down.  They 
e  1  equal  to  the  average  required 
'  •  concrete  lining.  The  concrete  was 
Cf  either  by  dumping  directly   from 

'  by  wheeling  in  barrows  from  a 
Jard  at  the  forward  end  of  the 
Tj  concrete  was  allowed  to  run  out 
Ojlie  side-boards.  When  the  forms 
!4ne  concrete  was  shaped  up  roughb- 


with  a  shovel,  and  as  it  stiffened,  was  worked 
to  the  required  curve  by  use  of  screeds  and 
trowels.  The  5  ft.  width  of  invert  was  adopt- 
ed, as  it  gave  suflioiont  width  for  a  carriage 
for  the  upper  forms,  and  did  not  have  enough 
to  rise  to  make  screeding  particularly  diffi- 
cuh.  The  progri"is  per  day  varied  from  75 
to  250  ft.,  depending  mainly  upon  getting  the 
bottom  mucked  out  and  the  forms  set  up.  The 
concrete  was  all  placed  by  the  day  shift,  the 
other  two  shifts  being  used  on  mucking  and 
forms.  A  section  of  the  invert  is  shown  in 
Fig.  3. 

Suie  Walls  and  Arch. — After  the  invert  had 
been  placed,  the  side  wall  and  arch  forms  were 
erected  on  a  carriage,  which  ran  on  the  invert 
concrete.  The  forms  were  of  steel,  semi-cir- 
cular, and  for  use  cither  on  the  lower  or  the 
upper  half  of  the  tunnel.  Their  special  fea- 
tures consisted  of  lagging  panels  and  a  collaps- 
ing turnbuckle  at  the  springing  line,  by  which 
they  could  be  pulled  ahead  for  a  new  setting. 
The  special  feature  of  the  carriage  was  the 
bevel  wheel  used,  which  fitted  the  curve  of 
the  invert.  .\  small  hoisting  engine  furnished 
the  power  for  pulling  the  forms  ahead.  These 
forms  had  a  space  between  the  springing  line 
braces  and  the  invert  sufficient  for  a  mule 
and  a  car  of  concrete  to  pass  through  to  the 
adjacent  forms. 

During  the  first  scasson's  work  the  side  wall 
concrete  to  the  springing  line  was  first  placed, 
and  after  a  section  of  the  tunnel  side  wall 
between  adjacent  shafts  had  been  completed, 
the  forms  were  reversed  and  the  same  stretch 
of  arch  was  completed.  In  this  method,  forms 
40  to  80  ft.  in  length  were  used  for  the  side 
wall  and  were  filled  in  from  8  to  12  hours.  In 
the  arch,  40- ft.  lengths  were  used,  and  were 
filled  in  24  hours.  By  the  first  method,  the 
side  w-all  concrete  was  placed  very  cheaply  and 
good  progress  made,  but  the  keying  of  the  arch 
was  very  expensive  and  slow,  owing  to  the 
small  number  of  men  actually  placing  the  con- 
crete, compared  with  the  number  engaged  in 
getting  the  concrete  to  the  form. 

During  the  second  season,  the  arch  form 
was  set  up,  trailing  the  side  wall  form.  In 
this  case,  the  arch  form  was  filled  up  to  the 
key  and  the  side  wall  form  filled  to  springing 
line  while  the  key  was  being  placed.  This 
lined  40  ft.  of  tunnel  per  day,  gave  a  finished 
job  as  it  progressed,  and  saved  a  great  deal 
of  labor  of  moving  inclines,  track,  etc.  An 
incline  was  used  in  all  cases  to  get  the  con- 
crete from  the  invert  to  the  platform  at  spring- 
ing line  level.  .\  small  air  hoist  pulled  the 
cars  up  the  incline  to  the  platform.  The  con- 
crete was  dumped  from  side-duinp  Koppel 
cars  onto  the  platforms  and  shoveled  into 
the  forms.  All  lagging  panels  were  left  in 
place  on  the  side  wall  forms  and  about  half- 
way on  the  arch.  The  rest  of  the  arch  panels 
w-ere  added  as  the  concrete  was  placed.  Radial 
boards  were  placed  .next  the  key-plates  and 
the  concrete  banked  up  above  these  as  steep 
as  it  would  stand.  The  key  concrete  was 
then  placed  as  fast  as  possible.  These  boards 
were  not  placed  for  the  first  10  ft.  of  form, 
as  this  much  of  key  could  be  placed  while 
the  remainder  of  the  form  was  being  banked 
up.  Practically  all  except  the  key  concrete 
was  shoveled  directly  into  place  by  the  men 
standing  on  the  platform  at  springing  line. 
The  kev  concrete  was  shoveled  onto  a  tem- 
porary platform,  about  3j-<  ft.  above  springing 
line,  and  shoveled  from  there  into  the  arch. 
All  concrete  was  mixed  on  the  surface  at 
the  top  of  the  shaft  in  revolving  Smith  or 
Chicago  Cube  mixers,  dumped  into  Koppel 
side-dump  cars  of  1-yd.  capacity,  lowered  on 
the  shaft  cages,  and  hauled  to  the  placing 
point  bv  mules.  The  track  for  hauling  was 
laid  on  the  finished  invert.  Three  forms  were 
generally  placed  in  each  working  stretch,  and 
each  form  was  then  concreted  every  third 
day.  One  incline  was  used  for  each  stretch, 
it  being  mounted,  on  a  car  and  transferred 
from    form   to    form   as   necessary. 

Materials  Used  tn  Concrete.— Ih^  concrete 
was  generally  mixed  in  the  proportions  of  1 
cement,  2  saiid  and  screenings,  and  4  crushed 
stone.  The  cement  used  was  Giant  and  Alpha, 
and  was  rather  slow-setting.  The  sand  was 
of  good  quality,  having  less  than  1  per  cent 


of  vegetable  matter,  and  was  well  graded.  It 
was  obtained  from  a  sand-pit  near  Shaft 
No.  5,  and  was  either  carted  or  conveyed  by 
tramway  to  the  shafts.  The  stone  was  ob- 
tained from  quarries  opened  up  near  the  line 
of  the  tunnel,  and  was  all  Shawangunk  grit. 
All  stone  over  %  in.  was  used  as  stone,  and 
the  rest  was  run  in  with  the  screenings.  The 
sand  and  screenings  were  mixed  for  fine 
aggregate,  from  30  to  50  per  cent  of  the  total 
being  screenings. 

The  concrete  was  mixed  plastic  for  the 
invert  and  arch,  and  wet  for  the  remainder  of 
the  work.  The  wet  concrete  could  not  be 
used  in  the  invert  because  of  the  circular 
bottom,  and  only  in  the  first  8  ins.  or  so  of 
the  key,  as  it  could  not  be  rammed  into  place. 
A  cross-board  about  8  ins.  high  was  used 
over  the  key-plate,  so  that  the  8  ins.  of  con- 
crete covering  the  plate  could  be  placed  very 
wet  and  form  a  tight  connection  at  the  radial 
joint.  This  side  wall  concrete  and  all  arch 
concrete,  except  the  key,  was  placed  wet,  kept 
level,  and  well  worked  and  spaded.  Keys 
for  water-stops  were  placed  on  all  longitudinal 
and  vertical  joints  except  the  radial  joint  at 
the  key.  The  concrete  in  the  arch  was  rammed 
as  tightly  as  possible  against  the  rock,  and 
grout  was  used  later  to  fill  the  space  left  by 
the  shrinkage  of  the  concrete  away  from  the 
rock. 

Care  of  Water  in  Concreting. — The  one  ob- 
ject sought  for  in  concreting  the  pressure  tun- 
nel was  to  so  take  care  of  the  water  coming 
in  that  it  would  cause  a  minimum  amount  of 
damage  to  the  concrete  and  lead  to  no  porosity, 
which  w-ould  let  the  water  out  when  the  tun- 
nel is  under  pressure.  To  take  the  heavy 
internal  pressure  great  pains  were  taken  to 
place  the  concrete  in  contact  with  solid  ledge, 
and  all  loose  pockets  of  rock  were  cleaned  out, 
and  in  seamy  rock  the  section  was  increased. 
Secondly,  rich  and  wet  concrete  was  used, 
it  being  found  feasible  to  use  a  ver>-  wet  mix- 
ture, thoroughly  worked,  throughout  the  en- 
tire circumference  of  the  circular  tunnel.  The 
body  of  the  concrete,  well  worked  in  level 
layers  and  carefully  keyed  up  as  described, 
showed  very  few  leaks.  Wherever  water  per- 
colated and  showed  as  springs  in  the  rock, 
it  was  carefully  led  through  the  concrete  by 
means  of  pipes.  Seams  were  calked  so  as 
to  lead  the  water  through  pipes,  and  wet  areas 
protected  by  sheet  iron  drip  pans,  the  low 
points  of  which  were  drained  by  pipes.  Even 
a  slight  seepage  was  taken  care  of  in  this 
way,  as  it  was  found  that  any  neglect  in  this 
respect  would  lead  to  the  water  gradually 
working  its  w^ay  through  the  green  concrete 
porous  areas.  By  carefully  providing  for  all 
water  and  seepage  in  this  way,  surprisingly 
good  results  were  obtained,  the  concrete  in 
very  wet  areas  being  fully  as  good  and  as 
tight  as  elsewhere.  — 

The  greatest  problem  w-as  met  north  of 
Shaft  No.  4,  where,  in  a  distance  of  about  250 
ft.,  there  are  innumerable  leaks,  amounting  in 
the  aggregate  to  1,000  gals,  per  minute.  In 
this  place  a  special  protection  for  the  concrete 
lining  was  devised  by  Mr.  Wait.  Steel  ribs 
were  erected  upon  longitudinal  angles.  Bedded 
in  the  invert  concrete  on  the  ribs,  the  plates 
are  placed  shingle-fashion  and  erected  as  the 
concrete  progresses.  It  is  expected  that  2  ft. 
of  good  concrete  can  be  placed  under  the 
protection  of  this  steel.  Subsequently,  after 
the  lining  on  each  side  of  this  structure  is 
placed,  the  section  will  be  grouted,  the  water 
being  then  Quiescent. 

Grouting. — At  all  w^ct  areas  and  springs 
pipes  were  placed  to  lead  off  the  water  and 
prevent  injury  to  the  green  concrete.  These 
pipes  served  a  double  purpose,  as  they  were 
subsequently  used  for  grouting.  Pipes  were 
also  placed  leading  to  all  pockets  which  might 
not  be  thoroughly  filled  with  concrete.  In 
addition,  every  few  feet,  pipes  were  placed, 
some  of  them  to  the  highest  point  of  the  tun- 
nel roof,  to  serve  as  "vent  pipes"' ;  others, 
shorter,  to  serve  as  "grout  pipes." 

During  the  first  concreting  of  the  arch,  in 
every  section  of  arch  concrete  (about  45  ft.) 
a  cut-off  wall  of  concrete  was  carefully  placed 
at  a  low  point  in  the  profile,  or  the  arch  was 
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calked  with  oakum  and  mortar  at  the  end 
of  a  day's  work.  This  was  as  specified  for 
the  purpose  of  grouting  short  stretches  of 
arch  under  pressure.  In  every  case  where 
possible  concrete  was  placed  solid  to  the  roof, 
dry  packing  being  used  only  for  exceptionall}' 
high  places.  It  was  realized  that  the  settling 
of  the  green  concrete  away  from  the  roof 
would  leave  plenty  of  grouting  space,  and 
that  dry  packing  was  unnecessary  for  this 
purpose. 

The  contract  provided  that  the  grouting  was 
to  be  done  up  to  a  pressure  of  300  lbs.  and 
for  this  purpose  Westinghouse  high-pressure 
air  pumps  were  used  to  raise  the  normal  pres- 
sure on  the  air  lines,  also  Canniff  tank  grout 
machines.  To  get  quick  service,  the  Westing- 
house  pumps  and  a  battery  of  two  or  three 
Canniff  grouting  machines  were  mounted  on 
a  car,  together  with  necessary  piping,  etc. 
The  tank  machine  has  no  rotating  parts  and 
is  very  quick  in  action,  being  stirred  and  dis- 
charged  by   compressed   air. 

It  was  soon  found  that  the  cut-off  walls  did 
not  "cut-off,"  and  that  grout  passed  thein 
rather  freely,  probably  going  through  small 
fissures  in  the  rock  next  to  the  concrete  and 
between  the  concrete  and  the  rock.  After 
attempting  to  i\U  a  few  sections,  using  the 
cut-oft'  walls,  which  in  no  case  served  their 
purpose,  low  points  in  the  rock  profile  of  roof 
were  picked  out  and  filled  with  grout,  using 
pressures  as  low  as  50  lbs.,  it  being  found 
that  higher  pressures  threw  the  grout  too 
far  and  discharged  too  much  air  over  the 
arch.  After  these  stretches  were  set,  the  inter- 
mediate spaces  were  filled,  using  the  low  pipes 
until  the  highest  ones  overflowed.  The  high 
pipes  were  tlien  cleaned,  so  that  the  last  re- 
maining spaces  could  be  grouted  under  pres- 
sure. It  was  found  that  the  pipes  which  opened 
to  the  rock  below  the  top  of  waterway  did 
not  connect  and  could  be  grouted  individually 
under  higher  pressures,  but  usually  took  little 
more  than  necessary  to  plug  them.  This  was 
due  to  the  settling  of  the  green  concrete, 
which  tends  to  pack  against  the  rock  below 
the  top  of  the  form  and  to  shrink  away  above 
this  level.  It  was  found  difiicult  to  hold  the 
grout  under  pressure  above  the  arch,  as  the 
transverse  ioints,  which  occurred  every  4")  ft., 
had  opened  slightly,  and  leaked  considerably 
when  placed  under  pressure.     This  was  rather 


unexpected,  but  it  is  not  so  much  to  be  won- 
dered at,  as  the  concrete  while  setting  prob- 
ably rose  to  a  temperature  of  over  I'lii  de.grees, 
while  at  the  time  the  grouting  was  done  (win- 
ter of  1000-10)  it  had  fallen  to  about  50  de- 
grees— enough  difference  to  account  for  the 
opening  found.  The  grout  was  usually  mixed 
1  cement  to  1  very  fine  sand,  by  volume,  the 
sand  being  of  great  aid  in  plugging  joints 
and  preventing  the  undue  running  of  the  grout. 
Even  the  I  :  1  grout  seemed  to  run  freely 
for  hundreds  of  feet,  when  first  placed,  so 
that  almost  any  pipe  leading  to  the  top  of  the 
arch  could  be  used  for  grouting  and  no  sharp 
distinction  between  grout  and  vent  pipes  was 
necessary. 

Great  care  was  used  in  grouting  the  stretch 
between  Shafts  No.  5  and  No.  6  (2.500  ft.), 
and  the  work  was  gone  over  several  times 
I'ntil  finally  there  remained  no  spaces  to  be 
filled  with  grout.  Some  of  the  high  pipes  were 
opened  up  repeatedly  and  re-grouted.  The 
vertical  joints  in  the  wet  stretches,  despite 
every  effort,  still  leaked  slightly.  Grout  pads 
were  used  and  holes  drilled  into  them,  grout 
uipes  placed  and  attempts  made  to  fill  the 
joints.  In  very  few  cases  did  any  grout  leak 
through  the  body  of  the  concrete,  and  these 
were  in  sections  placed  too  dry  at  the  begin- 
ning of  the  work.  None  of  the  wet,  dense 
sections  of  concrete  was  penetrated  by  the 
grout. 

In  the  next  stretch  grouted,  between  Shafts 
No.  7  and  No.  8.  advantage  was  taken  of  the 
experience  gained  between  Shafts  No.  5  and 
No.  6,  and  a  very  simple  system  of  grouting 
adopted.  The  machines  were  started  at  Shaft 
No.  7  and  the  grout  driven  ahead,  the  normal 
pressure  of  100  lbs.  in  the  air  mains  being 
reduced  to  about  50  lbs.  by  a  diaphragm  re- 
ducing valve:  The  isolated  pipes  below-  the 
top  of  the  waterway  were  plugged  with  grout, 
as  the  plant  used  pressures  UD  to  "250  lbs. 
.\  few  of  the  high  pipes  in  the  arch  were 
opened  and  grouted,  also  at  high  pressure, 
but  these  took  comparatively  little  grout.  In 
this  way  rapid  progress  was  made  and  the 
results  were  good. 

Some  sections  of  arch  were  cut  into  and 
the  dry  packing  and  space  over  the  arch  were 
found  to  be  thoroughly  filled.  The  set  grout, 
1:1    by    volume,    was    found    to   be   somewhat 


ensi 
tell 
'  ct 


stratified,  but  nevertheless  fairlgf, 
ing   1.34  lbs.   per  cu.  ft.     The  s 
Shafts    No.   5  and   No.   6  took 
lin.    ft.    of    tunnel,    and    that   b|v 
No.  7  and  No.  8  the  same.    Tljj" 
was  found  to  have  59  per  cent  UnV 
took  grotit.  I  ™ 

Conclusions. — Grouting  is  beUej  ,,. 
dispensable  and  invaluable  for  lis  -i 
of  work;  nevertheless,  variousLor; 
upset,  the  main   one  being  thai L  m 


the  cut-off  walls  the  tunnel 


coi  be .. 


m    short   sections    (about  50   flly^,., 
pressure,  the  space  behind  the  ncret 
rapidly    filled    with    liquid    groi  \M.: 
to   penetrate   into   all   crevices,   ilinj 
rock  so  that  the  ground  water  \!u]j ,  , 
reach  the  lining,  which,  by  this  ton 
a  surface  coat  to  provide  a  sm((h  «■ 
.A.gain,   it   was   not   found   that  igh    - 
pressures  could   be  used  to  mn  ;,-" 
nor  do  w-e  believe  that  these  prsur,, 
much  circulation  of  grout  in  tl  dr 
rock,    merely    plugging    the   ho 
seams.     This   ratlier   upset  the 
tunnel   would   be   tight   indepei;m< 
concrete    lining,    under    the    suos;- 
all   the   porous   spots   in   the  re  j 
would  be  imperviously  filled  witl'ri. 
the    transverse    joints    proved  :  |) 
some,  preventing  the  placing  ofny 
able  body  of  liquid  grout  underte., 
persistently    leaking    in    the   wt  , 
grouting,    instead   of  being  a  f 
pregnation  under  pressure,  prov 
a  siltinp-up  process,  the  grout  fi  . 
back  of  the   lining  and  the  vo 
packing  with   sand   and   cement, 
up  springs  leading  to  the  vent 
probably  be  carried  into  the  tr; 
by  percolating  water  and  grad: 
up.     I   do   not  believe  the  groi 
the  ground  water  from  reachin 
lining,  which,  after  all,  must  b 
liance  in  keeping  the  water  out 
nel   is    empty   or   when    in   serv, 
reason,   the    concrete   arch   shoii  t 
ably   thick,   so  that  the  men  ca -' 
work  behind  the  forms.    Ten  ti 
of   rich,   dense  concrete,  placed 
rammed  in  level  layers,  with  aV 
grouted,  will  prove  in  time  ver 
joints  ought  readily  to  silt  up. 
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Some   Costs  of  Gravel   and   Macadam 

County  Aid  Roads  Built  in 

Wisconsin  in  1911. 

The  following  matt.-r  was  condensed  from 
papers  presented  by  County  Highwav  Com- 
missioners at  the  First  Annual  Road'  School 
of  the  Wisconsin  Highway  Commission,  and 
published  in  the  form  of  a  leaflet  by  the  com- 
mission. The  costs  given  are  for  surfacing 
only,  the  grading  and  culvert  work  having 
been  done  by  the  towns.  No  cost  for  machin- 
ery used  other  ithan  cost  of  operation  is 
included. 

Brozm  County. — During  year  1911.  8%  miles 
of  stone  road  were  constructed  at  an  average 
cost  of  $2,043.17  per  mile,  and  bVz  miles  of 
gravel  road  at  an  avera.ge  cost  of  $1,095.30  per 
mile.  On  account  of  difference  in  length  of 
haul  gravel  roads  varied  in  cost  from  $796  per 
mile  to  $1,318  per  mile.  Broken  stone  road 
was  Duilt  for  $1,764.96  per  mile  where  stone 
was  loaded  into  wagons  from  bins  at  the 
crushers,  while  another  mile  cost  $2,880  due 
to  railroad  freight  and  the  most  of  unloading 
stone  from  cars  into  wagons.  Average  cost 
per  cu.  yd.  of  crushed  stone  delivered  on  road 
was  $1.38.  .'Vverage  cost  per  cu.  yd.  of  gravel 
delivered  on  road  was  87  cts. 

Columbia  County. — Twelve  miles  of  mac- 
adam and  gravel  road  9  ft.  wide  were  built 
during  1911.  Quarry  chips  laid  in  a  trench 
to  a  depth  of  6  inches  before  rolling  were  used 
for  a  foundation.  This  is  stated  to  have  made 
a  good  foundation  and  saves  cost  of  crushing. 


Crushed  local  limestone  was  spread  on  this 
foundation  to  a  depth  of  4  or  5  ins.,  rolled 
thoroughly  and  bound  with  screenings  and 
water.  1  he  average  cost  of  the  macadam 
road  was  $1,891.20  per  mije. 

The  subgrade  for  the  gravel  roads  is  made 
the  same  as  that  for  macadam  roads-  Un- 
screened gravel  to  a  depth  of  12  or  14  ins.  is 
spread  on  this  foundation  and  the  larger  stones 
raked  into  the  bottom.  The  average  cost  of 
gravel  roads  was  $963.20  per  mile.  Gravel 
roads  were  not  sprinkled. 

Dane  Countv. — Average  cost  of  roads  (all 
9  ft.  wide)   built  in  1911 : 


3  pC     g  2     to  g. 
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Crushed   field   stone 3.36     9       IVt     $2,640 

Crushed  quarried  limestone  7.9  9  1%  2,430 
Average  cost  all  work  $2,480  per  mile.  Figur- 
ing 1.500  cu.  yds.  to  the  mile,  crushed  field 
stone  cost  $1.76  per  cu.  yd.  in  place  in  the  road 
and  crushed  quarried  limestone  $1.62  per  cu. 
yd.  Probably  15  per  cent  of  the  total  yardage 
of  the  latter  was  used  uncrushed  in  the  shape 
of  quarry  chips. 

Door  County. — Roads  built  of  unscreened 
stone,  relying  on  travel  to  compact  the  same 
gave  exceedingly  poor  results.  Later  screened 
stone  was  used  but  in  a  dry  season  the  large 
stones  worked  to  the  top,  which  drove  traffic 
to  the  sides  of  the  road.    Since  1909,  the  sub- 


grade    has   been   trenched   and  e   » 
larger    stone,    placed    in    the    f' 
No.   2  stone  placed  on  these  ai  ■ 
courses  have  been  made  from  4 
thoroughly   rolled  and  bound  i' 
and   water.    All  work  has  been  or: 
tract.    In  the  town  of  Sturgeon.ay. 
9    ft.    wide,    was    built    in    1911'!.. 
$1,196  per  mile ;  1,127  cu.  yds.  oini.-' 
at  85  cts.  per  cu.  yd.  were  usedir  ;i 
or  at  the   rate  of  1,325  cu.  ydsjf  ■ 
mile.    In  the  town  of  Egg  Harlr,  ! 
9   ft.    wide,   were   built    in   1911  ' 
$1,116.45  per  mile:  2,032  cu.  y 
stone  at  80  cts.  per  cu.  yd.  wer^ist 
piece,  or  at  the  rate  of  1.328  cu.ds  t 
The  towns  did  the  grading  but  ? 
furnished  crusher  and  roller  to  ' 
did  the  work  complete  at  the  a 

Grant     County. — The     contra 
work  done  in  this  county  ran;  !• 
to  $3,200  per  mile  for  roads  vaioi 
ft.  to  14  ft.  in  width.    They  ha\UMi 
built  with  a  6-in.  foundation  cCS 
broken  stone  and  surfaced  with  6- 
of  so-called  "branch"  gravel.   P'«^ 
der  the  day  labor  system  were  1ft 
materials  cost  as  follows : 


Stone  in  place  at  quarry. 

Quarrying    

Crushing    

Hauling    

Spreadina:    

Some  sub-grade  worlv   is  Include" 
costs. 
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given    as    only    average     prices. 

all  roads  built  in  this  county   in 
,73()  per  mile- 

,„,y_Moit  of  the  roads  built   in 
«efe  9  to  10  ft.  wide,  and  co.>t  as 


lies  built 
1911. 

.  1.00 
..  1.60 
..  1.53 

.  1.00 
. .  1.00 
I.  0.5 
e.  1.56 
e.  0.75 
. .  2.00 

.  1.00 
,.  0.75 
. .  1.50 


Cost 
Material  per  mile. 

Stone   and   gravel.  .$2,050.49 


Gravel     ■  •  •   f"6.04 

Stone  and    gravel..    1.02b.0.> 

Stone     2.0OO.O0 

Stone  and    gravel..  2,l'2b.00 
Stone   and   gravel..    l.tiuO.OO 

Stone    2.0B2.17 

Gravel     91S.20 

Stone   and   gravel..   1.900.00 
Stone  and    gravel..  2.941.9:! 

Stone     1,S35.S7 

Stone     2.557.7:; 


County— Cost  of  quarrying,  ma- 
labor' for  crushed  stone  about  T-i 
d.  in  the  bin.  Hauling  cost  about 
li.  per  mile  of  haul  from  quarry 
eading,  5  cts.  per  cu.  yd.  Rolling, 
1.  yd.  Sprinkling,  o  cts.  per  cu.  yd. 
1  five  hundred  cubic  yards  of  stone 
•e  used  for  the  10-ft.  road.  With 
aul  of  one  mile,  the  cost  amounts 
cu.  yd.,  or  $1,725  per  mile,  and 
or  each  mile  increase  in  average 
ird  asphalt  binder  cost  $(500  per 
bout  2  gals,  of  binder  were  used 
t  10-ft.  road.  This  is  the  cost  of 
It  is  estimated  that  the  cost  of 
oes  not  exceed  that  of  binding  a 
macadam. 

(."o««/v.— "During  the  year   1911, 

.re  built  new  or  resurfaced,    -ill 

done  by  the  county  and  is  includ- 

ading  work  was  rather  heavy  and 

aged  $500  per  mile  including  cul- 

ot  the  costs  were ;    Average  cost 

id  was  $0.62  per  lin.  ft.  or  $3,274 

i.ximuni  cost  of  a  9  ft.  road  was 

It.  or  $3,S54  per  mile.    Minimum 

ft.  road  was  $0.4S  ner  lin.  ft.  or 

le    .\verage  cost  of  resurfacing  a 

as  $0.36  per  lin.  ft.  or  $1,900  per 

;ge   cost    per    cord    for    quarried 

.\verage  cost  per  cord  for  crush- 

i  ng  to  road,  $2.20.    Thus  the  total 

;i).S  per  cord,  or  about  $1.46   per 

ids  kept  on  a  %-mile  haul  showed 

1  ut  15  cts.  per  cu.  yd.  for  hauling. 

[  cost  of  hauling  stone  three  miles 

,.!r  cu.  yd.  and  the  average  cost  of 

•rs  into  wagons  was    18  cts.   per 

I  average  delivered  cost  per  cord 

Ijed   stone   from   contractors    was 

e:ost  per   cu.    yd.    for    spreading, 

1  ing  and  preparing  subgrade  was 

:   when  50  cu.  yds.  per  day  were 

\   when  80  cu.  yds.  were  delivered 

;22  cts.  per  cu.  yd. 

J  ty, — Average   cost    per    mile    for 

itie    by     towns— estimated.     $2-54. 

•  ■-  mile  for  materials  and  labor. 

St  of  road  complete  to  town 

..J4.    The  average  cost  of  ma- 

ras  follows: 

I  Per  cu.  yd. 

1  stone  delivered  for  crushing.  .$1.04 
c  crushed  rock  f.  o.  b.  cars  at 

DJ 1.03 

a  of  gravel  at  pit 0.35 

SJimount  of  material  used  per  mile 

' ' !.    yds.     The    average    cost    for 

r  hauhng  rock,  moving  machinery. 

n  rent  of  engine  and  fuel  and  lay- 

'vhere    average   haul    was    one 

per  cu.  yd.   The  average  cost 

ni  with  stone  unloaded  from 

*:d  two  miles  was  $1.20  oer  cu.  yd. 

ii  on  four  road  outfits  for  all   re- 

l?oil   and    sundry    expenses    were 

'iar   1911.    Waees   paid    were    as 

Per  hr. 
cts. 

in  engine  to  r"n  crusher 40 

^  T!5lne  and  fuel  to  run  same. .  70 

ate   roller 30 

■rusher 25 

i  rock  on  roadbed 25 

30   to  .•!5 

ir 20  to  25 

tms 40 


A    Gasoline-Electric    Street    Sweeper. 

One  of  the  latest  developments  in  street 
cleaning  apparatus  is  the  gasoline  -  electric 
street  sweeper  shown  in  the  accompanying 
illustration.  The  prime  mover  for  this  sweep- 
er is  a  4-cylinder  gasoline  engine.  Coupled  to 
the  shaft  by  means  oi  silent  chains  are  two 
7;i  K.  \y.  generators,  which  are  connected  to 
an  equalizer  and  supply  current  for  propelling 
the  sweeper  and  tor  operating  the  broom, 
conveyor  belt  and  exhaust  fan.  The  two 
drivin.g  motors  are  connected  by  silent  chains 
to  an  intermediate  shaft  which  in  turn  is  con- 
nected by  roller  chains  Ui  the  rear  wheels.  A 
controller  serves  in  conjunction  with  the  en- 
gine throttle  to  give  the  desired  changes  in 
speed. 

The  cleaning  apparatus  consists  of  a  re- 
volving steel  brush,  ti  ft.  wide,  made  up  in  sec- 
tions, with  a  conveyor  belt  of  about  the  same 
width.  The  brush  and  conveyor  belt  are  lo- 
cated in  a  steel  chute  which  can  be  raised  or 
lowered  by  the  operator,  who  is  seated  at  the 
rear  of  the  sweeper.  .-V  separator  is  provided 
at  the  top  of  the  conveyor  to  prevent  clogging 
of  heavy  material.  The  entire  system  is  driv- 
en by  a  125  volt  motor,  and  the  necessary 
changes  of  speed  are  provided  for  by  means 
of  a  controller.  In  operation  the  brush  loos- 
ens the  dirt  on  the  street  surface  and  throws  it 
onto  the  belt,  which  carries  it  into  the  large 
tank  body.  This  body  when  filled  can  be 
dumped  through  the  bottom  at  suitable  sta- 
tions.     .■\n    exhaust    fan,    driven    by    a    small 


Total. 

Per  horse 

$1,0SU 

S9S.1S 

92:i 

83.90 

47 

■1.27 

21 

1.91 

.02 

2 

.18 

Hav.    n  t.T.s.  at  $24.54S 

Hats.  I."i.i!;f6  bu.  at  59.7  cts. 

Straw,  2  tons  at  $23.60 

Bran.   1.4,>0  lbs.  at  1.53  cts. 

Salt.  10  :bs.  at  2  cts 

Oil  meal,  100  lbs.  at  2  cts.. 

Total  per  .vear $2.07o  $1SS.4IJ 

Obliterating  Dandelion  Growths  and 
Weeds  From  Park  Lawns. — The  following 
methiid  ^va^  employed  by  the  Bureau  of  Parks 
of  Pittsburgh,  Pa.,  preparatory  to  securing  a 
new  growth  of  sod  on  the  Conservatory  lawns 
in  Schenley  Park :  During  the  fall  the  old 
sod  on  the  Conservatory  lawns  was  removed 
from  the  surface  and  the  ground  dug  up  and 
cultivated.  This  work  became  necessary,  in 
order  to  obliterate  the  enormous  growth  of 
dandelions  anil  other  undesirable  weeds  from 
the  lawns,  which  had  accumlated  to  such  an 
extent  as  to  destroy  the  velvet  green  cast  of 
the  entire  lawns.  The  old  sod  which  was  re- 
moved from  the  surface  numbered  21,550  sq. 
yds.,  or  a  total  of  287  loads,  was  hauled  to  the 
old  soil  pile  and  nii.xed  with  manure,  and  will 
be  used  for  the  purpose  of  top  dressing  flower 
beds  in  the  early  spring,  .\fter  the  removal 
of  the  sod  from  the  lawns,  the  top  surface 
was  plowed  and  dug  up  rough  to  tlie  frozen 
wxather.  The  new  surface  was  then  covered 
with  a  coating  of  lime,  which  was  allowed  to 
remain  on  the  same  for  a  sufficient  length  of 
time  and  after  it  had  become  absorbed  into 
the  ground  the  surface  was  re-cultivated  and 
covered    with    a    heavy    coating    of     manure. 


The     Emerson     Gasoline-Electric    Street    Sweeping    Machine. 


motor,   is  provided  to  prevent  the  stirring  up 
of  dust  by  the  broom. 

The  apparatus,  without  load,  has  a  weight 
of  about  eight  tons,  and  can  carry  from  four 
to  seven  tons  of  sweepings,  according  as  the 
material  is  wet  or  dry.  It  is  driven  at  a  speed 
of  from  three  to  five  miles  per  hour  on  level 
streets,  and  can  climb  any  ordinary  city  grade. 
Four  of  these  machines  have  been  in  opera- 
tion in  New  York  city,  and  two  others  will  be 
sent  shortly  to  Boston.  This  street  sweeper  is 
furnished,  operated  and  maintained  by  the 
Emerson  Contracting  Co.,  1  Madison  Axe., 
New  York  city,  at  a  contract  price  per  1,000 
sq.  yds.  of  street  surface  cleaned. 


Notes  on  Road  and  Street  Work. 

Cost  of  Refilling  Roller  Brooms. — .\c- 
cordine  to  the  annual  report  of  the  Depart- 
ment of  Public  Works  of .  Pittsburgh.  Pa., 
for  1910,  544  roller  brooms  of  street  sweep- 
ers were  refilled  by  city  employes  at  a  total 
cost  of  S4.429  far  labor  and  material,  or  .-in 
average  cost  per  broom  of  $8,139. 

Cost  of  Forage  for  Horses  in  a  Small 
City. — The  following  table  rearranged  from 
the  annual  report  of  the  Street  and  High- 
way Department  of  Newport.  R.  I.,  shows 
the  amount  and  cost  of  forage  consumed 
durincr  1910  at  the  city  stable.  -An  average 
of  11  horses  were  maintained  during  the  year: 


which  was  allowed  to  remain  on  the  surface 
during  the  winter  months  and  in  the  early 
spring  was  turned  over  and  worked  to  a 
smooth  surface  and  sowed  down  in  lawn  seed. 
It  is  anticfpated  that  this  new  lawn  will  be 
far  superior  to  the  old  one. 

Cost  of  Maintenance  and  Operation  of 
Steam  Rollers. — The  following  table  shows 
in  cost  of  maintenance  and  operation  of  the  six 
steam  road  rollers  owned  by  the  city  of  Grand 
Rapids.  Mich.  The  figures  have  been  taken 
from  the  annual  report  of  the  City  Engineer 
for  the  fiscal  year  ending   March  31.   1911: 

Progress  Report  on  Experimental  Bitumi- 
nous Work  in  Rhode  Island. — Tlie  experi- 
mental stretches  of  bituminous  concrete  were 
laid  in  1909  on  sections  of  a  stone  road  in  Bar- 
rington.  R.  I.,  the  work  being  done  under  the 
direction  of  Prof.  Arthur  H.  Blanchard,  at 
that  time  Deputy  Engineer  of  the  State  Board 
of  Public  Roads.  .•\  description  of  this  work 
was  given  in  our  issue  of  April  26,  1911. 
The  conditions  of  the  road  surface  in  De- 
cember, 1910,  were  also  described  in  that 
issue.  In  the  Proceedings  of  the  .\merican 
Society  of  Civil  Engineers,  Vol.  XXX\'^II, 
No.  4.  pp.  596-597.  Prof.  Blanchard  gives 
the  following  information  relative  to  the 
condition  of  these  various  sections,  as  ob- 
served in  January.  1912.  It  should  be  noted 
that  all  these  bituminous  concrete  pavements 
were  constructed  with  the  same  labor,  under 
the  same  supervision,  and  by  using  the  same 
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COST    OF   MAINTENANCE   AND 

No.  1 
Maintenance:  Roller. 

Labor,  shop $    117.37 

Repair   parts 332.94 

Telephone  2.00 

Engineering    2.00 

Carfare   -25 

Belting    3.18 

Wagon  repair 4.25 

Chains  and  hooks 3.36 

Telegrams    .49 

Paint    •75 

Express   -15 

Hose   

Roller  repair 

New  wheels 

Oilers    

Canvas  covers 

Rolling  flues 

Seat  and  spring 

Hand   hole   clamps 

Padlocks  and  chains 

Brackets    

Operation: 

Labor,   running 807. 4S 

Labor,   cleaning 34.00 

Tools    1.34 

Coal  347.32 

Kindling  25.00 

Oil  20.47 

Waste    2.20 

Cartage    4.73 

Packing  1.25 

Boiler    compound 6.24 

Matches  .13 

Lanterns  and   globes 1.26 

Grease    

Candles  

Totals    ...:..■ $1,718.16 


kind  of  mineral  aggregate.  The  road  is  at 
present  subjected  to  a  mixed  traffic  of  about 
100  horse-drawn  vehicles  and  250  to  300  motor 
cars  per  day.  Many  of  the  motor  vehicles  are 
of  the  large  touring  car  type,  and  travel  at  high 
speeds.  The  experimental  sections  were  con- 
structed to  determine  the  most  economical  and 
satisfactory  bituminous  material  to  be  used 
both  as  the  cement  and  for  the  seal  coat  for 
bituminous  concrete  pavements  subjected  to 
trunk  highway  traffic.  Up  to  January,  1912, 
no  repairs  have  been  considered  necessary,  and 
no  new  material  of  any  kind  has  been  applied 
to  the  surface.  The  section  built  with  refined 
water-gas  tar,  Ugite  No.  4,  presented  a  mo- 
saic surface,  well  bonded  and  smooth,  which 
was  not  slippery,  although  slipperiness  had 
been  characteristic  of  this  section  during  the 
winter  of  1910-11.  Apparently,  it  will  need 
no  repairs  during  1912.  The  section  construct- 
ed with  a  combination  of  refined  coal-tar  and 
10  per  cent  asphalt,  Tarite-Asphalt  10  tier 
cent,  should  be  treated  with  a  superficial  coat 
of  some  kind  of  bituminous  material.  The 
surface  presented  a  distinct  open  mosaic  ap- 
pearance. This  surface  has  not  been  slippery 
since  it  was  built.  The  section  built  of  a  com- 
bination of  refined  tar  and  20  per  cent  asphalt, 
Tarite-Asphalt  20  per  cent,  had  an  appearance 
somewhat  similar  to  that  of  the  section  built 
with  refined  water-gas  tar,  and  should  not  re- 
quire any  maintenance  during  1912,  but  will 
need  a  superficial  coat  of  bituminous  material 
in  1913.  This  surface  has  not  been  slippery 
since  it  was  built.  Both  sections  built  of  re- 
fined coal-tars,  Tarite-Malden  and  Tarite- 
Springfield,  exhibited  an  open  surface,  which, 
although  providing  an  excellent  foothold,  will 
probably  disintegrate  under  a  horse-drawn  ve- 
hicle traffic  of  100  to  200  vehicles  per  day  un- 
less properly  maintained.  Of  course,  a  bitu- 
minous surface  of  tar  would  increase  its  life 
and  would  be  efficacious  for  from  1  to  2  vears, 
dependent  on  the  development  of  traffic.  Either 
a  tar-asphalt  compound  or  an  asphalt  would  be 
more  effective,  and  would,  without  doul)t,  pro- 
vide a  satisfactory  surface  for  at  least  3  vears. 
The  section  constructed  with  Te.xaco  Macadam 
Binder  had  a  surface  similar  in  appearance  to 
that  of  a  sheet-asphalt  pavement.  This  sur- 
face is  not  slippery.  The  surface  was  slightly 
indented  with  the  horses'  calks  even  with  the 
air  temperature  at  12°  F.  .'Vpoarently,  it  will 
tieed  no  maintenance  for  2  or  3  years.  It  is 
of  interest  to  note  that  adjacent  sections  of 
the  standard  type  of  bituminous  concrete  pave- 
ment adopted  for  the  Rhode  Island  State 
Roads  in  1909,  that  is,  coal-tar  for  the  mix 
and  a  Texaco  asphalt,  solid  at  air  temperature, 
for  the  seal  coat,  were  in  excellent  condition. 
They  have  had  no  repairs,  and  anparently  will 
need   none   during  the  season   of  1912. 


OPERATION   OF  STEAM  ROAD  ROLLERS.  your  committee  has   proved  satisl, 

No.  2             No.  3            No.  4            No.  5            No.  6  its   future   use    is   recommended  H^'  '"^ 

Roller.            Roller.            Roller.            Roller.            Roller.  j,      r-/,,.,,.       Tu»    ;„       ^-       ■    '  \ 

$    106.72       J    140.67       $    116.67       ?     25.11       I     99.61  'i— Crown.— The   investigations L  „!, 

126.46            224.16            128.12              63.57              43.19  vations   of   the   committee  to  datt    ^"" 

I'-iO               1-15               1.30               1.00               1.05  vinced  it  that  the  crown  generalU  ?■  '^"i- 

'Xl              'il              'fo              '-n  construction    of   macadam' ^re^l^  4e 

1.14                 .84                1.82                1.27  when  bituminous  materials  are  u<i     J     ' 

4.70        .40 6.50  a  crown  of  even   i/o  m.  to  tile  foil   ,*" 

;••      .;•.:.•;.:.;::.-      :;:::;:::               "ii  avoided  when  a   lesser  crown  cal,'"" 

1.35        '..'..'. '..".        without   detriment   to   the  surfaceL'*''""'' 

■25        3.— Sub-Grades     and     Foundat\s{ 

27:is    ■"  11.50    ::::::;::    ii'.'.y...'.    :;:;;;;;;  committee  beheves  that  the  use  i|an7 

197.10        of  a  bituminous  surface  does  not  L,,i 

1'60        ••••oVV;        ^-^        necessity    for    the    construction    '  * !' 

:::;:::::              ''7;90        4.50        l.eo        '.'.'.'.'.'.'..'.  drained,    thoroughly   compacted  ai  adef^ 

1.05        sub-grade.     In   fact,  such  improvtb  r' 

.   I       -25     .  ■•ji        Y-  road  surface  frequently  attracts  htjeriV 

;;.';;;;;;        ;.'.■.■;.■.';.■        .'."!;;!!."          •     2!l0        .'..°  ^nd    thus    increases    the   stresses  [  the 

grade. 

822.40             783.60             835.05             390.00             831.30  J, —Bituminous    Materinh—Wr., 

34.00                32.00                58.00                  3.50                  6.00  ,  *;     9"}'"""°"^    Materials.— Xoh^om. 

4.19                .26               1.40               2.08               1.85  leels  it  is  as  yet  too  early  to  nirt  <r 

356.17            316.73            215.01            178.46            27S.S6  details  as  to   the   characteristics  .sinji 

25.00                21.50                15.60                11.50                19. oO  undesirable    of   such    materiak     ' 

25.80              20.61              17.68              10.25              14.90  ""aesiraoie,  oi  sucn  materials. 

3  s7               2.48               2.07               2.46               2.46  Your     committee      recommend  ! 

7.18               3.64                .25               2.40               2.00  that  especial  attention  be  directeMi 

flo                III        i.92        "^.°        3.90  coming  year  to  the  following : 

,05                 .04        "■ — 1  he     maximum     amount 

.80         ._..                 2.23                 1.90             .   1.26  from   tars   coming   over,  U[ 

■^l                 '11                  11        -li  as    determined   by  the  test  ,■ 

'                     ' '. 11_  your    committee,    that   can 

$1,769.52        $1,609.98        $1,404.71           $704.00        $1,322.01  •              torily    allowed ; 

b. — The   maximum    percentage 

bon  that  can  be  successful! 

Cost  of   Gravel  Road  in  Wayne   County,  a  tar  used  for  superficial  t 

Mich. — The  -following  is  the  cost  of  1  mile  der  varying   climatic  condii 

of   Class   A  gravel  road.    12  ft.   wide,  24  ft.  c. — The    riiaximum    amount  of  ■ 

between     ditches,     constructed     in     Wayne  the    limitations    of   penetn- 

County   in   1911;  that    can    be    satisfactorily  - 

Teams    $1,389.50  an    asphaltic    oil    used     fo  . 

Other    labor    ^'ji?-^!!  treatment  when  such  residii. 

Screened  gravel.   171  tons 1^2.80  j     fp'^tpt^    under    the    pva  ■ 

Bank  gravel,  2.961  tons 975.07  ^""    testea    unoer    tne   eva  „ 

Coal,  34  tons  169.20  proposed    by   your    commit 

Lumber  and   engineer's  stakes 57.60  materials  at  170°  C 

gir'pf^tsandadveriising:::::::::::;:   "iJ?  s.-Metiwds  of  construction-. 

Express,  messenger  and  auto 6.6i  (q)    Your    committee    wi.';hes 

Miscellaneous ^^•°-'  the   fact   that  the   selection  of  th . 

Total  cost  $4,516.1.)  construction  to  be  used  in  a  gi' 

Cost  per  sq.  yd 0.64  depend  upon  the  results  of  prelii  . 

Cost    per    cu.    yd 1.91  tigations,    and   that   the   recent  ;i 

— ■  development  of  mechanical  appli; 

Ti                   T-.           ...      r  o         •    1   /-• '..i. feet   the   decision   to   a  great  dt; 

Progress  Report  of  Special  Committee  (^^  y^^^  committee  is  of  tlie 

of   the    American    Society    of    Civil  whatever  method  may  be  used   I 

TTi       •                      T3V    ■    ^  ,„  i\ff„  is  essential,  as  in  water-bound  ii 

Engineers  on  Bituminous  Ma-  struction,  that  a  suitable  quality  . 

terial  for  Road  Con-  be  used. 

struction.  ^'■^   Your  committee  is  of  the 

whatever  method   of  constructio 

Two    years    ago    the    American    Society    of  the  use  of  a  bituminous  material 

Civil  Engineers  appointed  a  special  committee  justifies  any  lack  of  care  in  the 

consisting   of   W.   W.    Crosby,   H.    K.   Bishop,  tails  to  be  followed,   but  rather    : 

A.   W.   Dean,  and    Prof.  A.   H.  Blanchard,   to  need  for  thoroughness  and  skill 

make    a    study    of    bituminous    materials    for  6. — Construction    Details.— \'<>\  i  liw 

road  purposes.     At  the  last  annual  meeting  recommends: 

of    the    society    this    committee    submitted    a  (g\    q-.^at   trap   rock    in   size^  "" 

progress    report,    which    is    abstracted    below  {^at    passing   a   2-in.    screen    ^li   , 

from    the    Proceedings    of    the    Society,     Vol.  .^^.ith  caution  in  the  construction 

xx.xviu,  No.  2,  pp.  74,    to.  76  and   /..     In  its  course,    unless    the    voids    of    t 

report  the  committee  submitted  under  the  fol-  properly    reduced,   because   of  t'  i 

lowing  heads  recommendations  as  follows:  the   individual   stones   to  rock  u  : 

1. — Traffic  Census. — Your  committee  desires  (^-j   jhat  in  the  use  of  a  hea. 

to    emphasize    the    fact    that    experience    has  for   the    construction    of  a  bitii:i' 

demonstrated    the    value     of     traffic    censuses  ^gnt    non-uniformity  or  excess 

taken  both  preliminary  and  subsequent  to  the  ;]-,„  pf  stone    such  as  usually  oc  s 

construction   of   a   hig'hway.  ^sg  of  flat  plates  or  similar  ere  : 

The  traffic  census  should  he  considered  one  for   this   purpose,    should   be  av!' 

of  the  most  important  variable  factors  in  the  (^-j    -j-iie  consideration  of  the   ' 

solution    of    that    important    problem,    the    se-  ^oat  on  bituminous  pavements  est 

lection  of  that  type  of  road  or  pavement  best  thg   mixing  method,  and  which   ■• 

suited    to    local    conditions    considered    from  to    a    traffic    of    more    than    10  ■:■: 

both   the  standpoints  of  economy  and  efficien-  commercial  vehicles  per  day  per  5t 

cy.      In    connection    with    the    census    returns  of   metalled   surface 

on  any  road  should  be  considered   the  traffic  ~_^        Data.-ln   the  work  ' 

on  cross  and  parallel  highways  and  the  effect  ^.          -^  ^^^   ^^^^^^   apparent  i,i 

of    improvement    of    these    highways    on    the  ^-^^^    ^^^^    necessitate    the   use     c 

traffic  of  the   highway   under  consideration.  recorded  'along   uniform   lines.      ■■ 

It    should    not    be    taken    for    granted    that  gent   that    standards   for  arriviniat  . 

the  bald   return  of  a  traffic  census  should  be  established  and  generally  adopters  pi 

the    sole    basis    of   the    selection    of   the   type  as  possible.     Your  committee,  treij'^ 

of   road   or  pavement,   but   it   should   be   con-  ommends   to   the   attention  of  t  j  "» 

sidered  a  guide  in  estimating  the  value  of  the  this    important    feature   of   engii "''! 

type  of  construction  adopted.  .i^.jth  the  hope  that   uniform  me)d^  ' 

The  form  for  a  traffic   census  proposed  by  generally    adopted    at    an   early  * 
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of  construction,  such  as  those 
this    committee    in     its     report 

atiire: 

committee  wishes  to  advise 
iscontinuance  of  the  use  of  the 

asphaU"  and  "asphaltic  con- 
he<e  terms  are  meaningless   in 


many  cases,  and  unnecessary  when  proper 
tests,  such  as  are  recommended  by  your  com- 
mittee,  are    used. 

(b)  For  the  sake  of  convenience  and  uni- 
formity, your  committee  advocates  the  adop- 
tion of  the  following  det'mitions  covering  the 
present  ordinary  use  of  bituminous  materials 
in    road   construction : 


"Bituminous  Surfaces"  consist  of  superti- 
cial  coats  of  bituminous  materials  with  or 
without  the  addition  of  stone  or  slag  chips, 
gravel,  sand,  or  material  of  similar  character. 

"Bituminous  Pavements"  are  those  com- 
posed of  stone,  gravel,  sand,  shell,  or  slag,  or 
combinations  thereof,  and  bituminous  mate- 
rials  incorporated  together. 


ER   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


and  Construction  of  a  100,- 

Reinforced    Concrete 
:r  Tower  and  Tank. 

(Staff  Article.! 

concrete  elevated  water  tower 
ust  been  completed  at  tlie  78th 
lie   Chicago    City    Railway    Co. 


'v  of  Tower   Forms   and    Main 
Staging. 

-'.ructed  as  a  part  of  a  fire 

All  buildings   at   the   plant 

.  .  aprinklers.    \\'ater  is  drawn 

j  in  and  pumped   into   the  tank 

^anesville  centrifugal   pump   of 

jiiinute  capacity.     The  pump  is 


The  tank  and  tower  are  designed  to  carry 
safely  120,000  gals,  of  water  if  desired,  but 
the  top  of  a  2-in.  overflow  pipe  is  placed  at 
the  lUO.OOO-gal.  level  to  n.\  the  present  serv- 
ice capacity  of  the  tank.  The  overflow  pipe  is 
embedded  in  a  third  \<i.'  of  the  column. 

.A  brass  steam  coil  is  placed  inside  the  tank, 
about  2  ft.  clear  of  the  bottom,  to  prevent 
freezing  in  exceptionally  cold  weather.  The 
supply  and  return  pipes  of  the  coil  are  en- 
cased in  the  leg  with  one  of  the  two  6-in.  riser 
water  pipes.  I'hese  steam  pipes  are  1%  ins. 
in  diameter.  They  are  placed  next  to  the 
riser  pipe  so  the  water  is  warmed  somewhat 
before  it  reaches  the  tank.  The  pipes  change 
from  iron  to  brass  before  they  emerge  from 
the  concrete  and  enter  the  water  in  the  tank. 

The  design  of  the  tank  and  tower  is  shown 
in  Fig.  4.  The  tower  is  composed  of  four 
legs,  each  30  ins.  by  30  ins.  in  section  rein- 
forced as  shown.  It  will  be  noted  that  the 
tower  is  set  over  a  building.  This  made  it 
necessary  to  .spread  the  legs  out  of  the  ver- 
tical. The  tower  was  set  astride  the  building 
to  economize  on  space  in  the  grounds  at  the 
plant. 

The  side  wall  of  the  tank  is  cylindrical  in 
section.  The  wall  is  8  ins.  thick.  So  much 
trouble  was  e.xperienced  with  frost  at  the 
plant  during  the  recent  severe  winter  that  the 
tank  walls  were  made  thicker  on  that  ac- 
count. The  roof  is  a  portion  of  a  spherical  sur- 
face %  in.  thick,  reinforced  with  %  in.  round 
■■'ids  spaced  12  in.  centers  in  both  directions. 

The  construction  of  the  tank  bottom  is 
^llown  by  Fig.  4.  It  will  be  noted  that  the  bot- 
tom spherical  surface,  referred  to  elsewhere 
as  the  inner  dome,  is  8  ins.  thick,  and  is  re- 
inforced with  %-in.  round  rods  spaced  6  ins. 
on  centers  both  ways.  The  flaring  portion  of 
the  bottom,  a  frustum  of  a  conical  surface  re- 
ferred to  elsewhere  as  the  inverted  dome,  is 
S  ins.  thick,  and  is  reinforced  circumferentially 
with  %-in.  square  bars  spaced  5  ins.  on  cen- 
ters. The  longitudinal  reinforcement  of  the 
inverted  dome  is  composed  of  100  %-in. 
round  rods.  The  ring  girder  is  shown  jn 
section  and  development  in  Fig.  4.  The  two 
cross  girders  at  the  bottom  of  the  tank  are 
10  ins.  bv  16  ins,  in  section,  and  are  reinforced 


Fig,    2 — Forms    for    Inner    and    Inverted     Domes. 


placed  in  towers,  are  here  omitted.  This 
throws  a  liending  stress  upon  the  struts  which 
is  a  maximum  at  the  columns  and  a  minimum 
at  the  center  of  the  strut.  The  tapering  sec- 
tion of  the  struts  is  due  to  the  variation  in 
this  binding  stress. 

Work  was  begun  on  the  construction  of 
this  tank  in  November,  1911.  It  was  finished 
late  in  April  of  this  year.  For  about  110 
days  work  was  entirely  suspended  on  account 
of  the  cold  weather.     The  structure  was  built 


M  to  a  100-h.p.  General  Electric 
It hotor.  Water  is  pumped  into 
Oy  two  6-in.  riser  pipes,  which 
ill  wo  of  the  legs  of  the  tower. 


at  top  and  bottom  with  four  ^i-in.  round  rods. 

The    tower    above    the    footings    is    divided 

into  three  equal  panels,  each  2-3  ft.  4  ins.  high. 

The     diagonal     tension     members,     commonly 


Fig.   3 — View    of    Completed    Structure. 


in  10  weeks  of  actual  working  time.''  The  tank 
was  filled  with  w-ater  by  three  equal  increments 
on   May  1  and  2. 

All  concrete  was  mixed  in  a  Chain  Belt 
mixer  and  elevated  by  means  of  a  2-car 
hoist.  The  rising  car  carried  from  8  to  10 
pails  of  concrete,  each  pailful  weighing  from 
50  to  60  lbs.  For  the  first  half  of  the  tower 
one  horse  was  used  in  raising  the  hoist.  After 
that  a  2-horse  team  was  used  and  while  the 
concrete  in  the  tank  shell  was  being  placed 
two  teams  alternated  in  raising  the  hoist  on 
account  of  the   long  haul. 

.■\11  form  work  was  built  up  in  sections  on 
the  ground  and  then  elevated  to  place.  The 
column  forms  were  built  in  sections  as  long 
as  the  height  of  a  panel  of  the  tower,  and 
lengths  one-third  the  height  of  a  panel.  Three 
sides  of  a  column  form  were  set  up  of  the 
long  pieces.  The  fourth  side  of  a  column 
was  formed  by  placing  successive  lengths  of 
the  short  forms  mentioned  as  the  concreting 
progressed.  All  reinforcing  rods  in  the  col- 
umns were  wired  in  position. 

.■\11  form  work  for  the  tank  was  supported 
by  the  dry  kiln  building.  This  load  of  forms 
and  concrete,  aggregating  about  400,000  lbs., 
was  distributed  over  the  roof  of  the  kiln 
building  by  12  timbers  6x16  ins.  in  section  and 
32  ft.  long.  Fig.  1  is  a  construction  view 
showing  the  tower   form   work  and  the   main 
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staging  to  support   tlic   forms   and  green  con- 
crete of   the  tank. 

The  vertical  elements  of  the  main  staging, 
which  rested  upon  the  timbers  placed  on  the 
roof  of  the  kiln  building,  were  composed  of 
timbers  4x4  ins.  in  section,  bolted  together. 
There  were  20  of  these  vertical  supports,  of 
which  12  were  composed  of  four  4x4-in.  tim- 
bers and  S  were  composed  of  six  4x4-in.  tim- 


cylindrical  portion  of  the  tank  was  built  in 
sections  4  ft.  high.  The  cylindrical  forms 
cost   about   $100   for   material   and   labor. 

The  forms  for  the  roof  dome  were  sup- 
ported on  nine  4x4-in.  timbers.  Eight  of 
these  timbers,  supported  on  the  finished  con- 
crete bottom,  were  symmetrically  disposed 
near  the  walls  of  the  cylinder.  One  timber 
was   placed   along   the   geometric   axis    of   the 


pleted  tank  is  shown  in  Fig.  3  « 
of  the  specifications  which  gove  " 
struction  of  the  tank  follows: 


dike 


con 


-4N0- 


each  Direction    V- 

"^-—ihSa—-" 
Fig.  4 — Details  of  Design  of  100,000  Gal.    Water  Tank  and  Tow/er  of   Reinforced  Concrete. 


bers.  All  of  these  supports  were  46  ft.  long. 
The  supports  made  up  of  six  timbers  were 
placed  at  the  outside  of  the  main  staging,  two 
being  placed  at  each  side  of  the  tower.  The 
mner  vertical  supports  were  of  the  lighter 
section  above  given.  On  top  of  these  col- 
umns twelve  12xl2-in.  timbers  14  ft.  long, 
and  eight  12-in.  I  beams  16  ft.  long,  were 
placed.  Over  these  timbers  and  beams.  100 
railroad  ties  were  distributed. 

It  took  fotir  carpenters  and  three  laborers 
eight  days  to  build  the  forms  for  the  inner 
dome,  inverted  dome,  circular  girder,  cross 
girder,  and  to  place  the  100  railway  ties  at 
the  top  of  the  main  staging.  These  forms 
cost  between  40  and  50  cts.  per  square  foot 
for  labor  and  material.  The  inner  dome  was 
built  in  15  segments  and  the  inverted  dome 
in  50  segments.  The  form  work,  with  re- 
inforcing   placed,    is    shown    in    Fig.    2.      The 


cylinder.  On  top  of  these  timbers  three  3x12- 
in.  timbers  were  laid  horizontally.  On  top 
of  the  horizontal  timbers  11  trusses  with  cir- 
cular top  chords  were  symmetrically  spaced 
about  the  center.  Boards  1x8  ins.  in  section 
and  12  ft.  long  were  put  in  a  steam  bo.x  for 
four  hours  and  then  bent  and  nailed  to  the 
tons   of   the   trusses. 

Hooks  were  attached  to  the  reinforcing  at 
four  points  on  the  inverted  dome,  .^fter  the 
forms  were  removed  at  those  points  pulley 
blocks  were  put  on  the  hooks,  and  the  heavy 
form  work  and  staging  was  lowered  by  ropes 
passing  over   these   pulleys. 

The  tank  was  given  three  coats  on  its  inner 
surfaces  composed  of  1  part  cement,  1  part 
sand  and  0.1  part  of  hydrated  lime.  These 
coats  varied  in  thickness  from  %  to  %  in. 
The  first  two  coats  were  floated,  and  the  third 
coat  was  hard  troweled.      A  view  of  the  com.- 


SPECIFIC.MIONS.     I 
Concrete:      For    footings:      Con.t 
proportioned  as  follows:    i  sack  ct' ,* 
ment,  2  cu.  ft.  of  sand,  4  cii.  ft.  olh!"^' 
or  gravel.    For  columns  and  all  ot  !"''!  ■"'' 
structure:      1    sack    of    Portland  ["""'» 
ft.  of  sand,  2  cu.  ft.  of  crushed  s|et.' 
The   sand    shall   be   clean,   well  jU.' 
sand,    passing    a    14 -in.    screen.     L'' 
stone  or  gravel  shall  consist  of  gj  j, 
varying   in   size   from    14    in.  to  1     t. 
terials  shall  be  mixed  in  a  unifo*  „"' ^ 
wheelbarrows  or  otherwise,  so  thlth,,"""' ',' 
ties  can   easily  be   determined  byie',, 
and    the   superintendent.      The  mijj 
done  in  a  batch  mixer.  "When  haiiinis 
be  resorted  to,   it  shall  be  done  on,, 
form  and  the  materials  shall  be  •nsf 
least  four  times  until  they  are  h|og.' 
color  and  consistency. 

The   concrete   shall   be  mixed  \  f 
flow  freely  around  the  reintorcen't  •■ 
out  all   the   corners   in   the  formsNt 
.=5hall  be  used  which  has  partiallyjt, 
creting   of    columns,    girders  or  j|j 
commenced    before    they   are  ins* 
superintendent  for  cleanliness  an-r 
tion    of    the    reinforcement.     ■W!i.  ^ 
concreting  after  a  suspension  of, 
the  joints  shall  be  thoroughly  cl,; 
with    water    and    covered    with 
longer  suspension,  remove  from  1 
to  2  in.  of  concrete  before  wettini>i,j 
-■^t    least    one    man    shall    contiiilj  ■ 
column    during    process    of   conciop 
many  more  as   may  be   required 
and  walls. 

The  inside  of  the  tank  shall  1 
as  practicable  after  the  tank  is  1 
coats  of  cement  finish,  each  ab.t 
in.  thick,  and  the  concrete  surfa 
must  be  previously  roughed  with 
a  good  adhesion  of  the  plaster  con 
finish  shall  be  mixed  in  the  pn.: 
part  cement,  1/10  part  hydratedflk  ) 
part  of  sand. 

Freezing  Weather:     When  the 
below  freezing  and  above  20*  F.. 
may  be  carried  on  by  using  hot 
sand    and    gravel    and    by   protee 
and  the  concrete  from  the  cold  b^ 
der    which    steam    circulates, 
shall  have  the  right  to  connect  ; 
the  company's  steam  line  an.1  ma   • 
air  from   the   di^'-kiln   through  a  - 
conduit. 

Reinforcement:      The   reinforce  Tit>  ; 
high  carbon  steel  of  an  ultimate    • 
000  lbs.  per  sq.  in.  and  a  yield  v 
50.000   lbs.      The  bars   shall  bend 
radius   equal  to   three   times  its 
angle    pf   90**    without   breaking 
taken  that  all  bars  are  bent  as  f.v 
ings  and  provisions  must  be  rxx  t 
the  proper  position  of  the  rods  inelon, 
ing    concreting. 

Form   Work:     The  form  work  tut  »• 
fully  designed  for  strength  and  i.'«cii"' 
forms   shall   be   built   fairly  tigh  .0  pi 
gross  leakage  of  mortar.    The  leJgf 
colored    by   cement    shall   not  be  n:- 
jurious.     The  forms  shall  be  ered 
practicable.     The  boards  for  colui  *  ^      - 
shall    be   surfaced  one   side  and    >  ■  '■^^' 
the    tank    forms    shall    be    mad  01 
boards. 

The    wooden    tower    which    caes  ' 
work  of  the  tank  must  be  carefulUe-! '« 
the  weight  of  the  tank  and  towini 
tributed  over  the  dry-kiln  buildin 
unequal    settlement   of   the   build 
tractor  guarantees  that  the  tank 
tight  and  that  it  will  comply  wit 
requirements  of  Associated  Fact' 
Insurance    Companies    of    New 
contractor  guarantees  to  make  P 
hay  or  expense  to  the  Railway  Ci 
fects  which  may  develop  within 
acceptance,  due  to  improper  mati 
workmanship. 
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COMPITATIONS.   - 

•oiputations  for  the  determination  of 
jithe  various  parts  of  the  structure 
nbndensed  form: 

_'he   roof  is   a   section   of    a   sphere 
ijameter  and  3  ft.  high.    The  shear 

'         w-10*Per5qFt 


Cgram  of  Forces  Acting  on  Roof, 
i^oot  at  the  base  of  the  dome  equals 

i  "^ 

ifir  or  vertical   reaction   is   divided 

mponents,  as  shown  in  Fig.  o,  the 

1  tension    H    and     the     thrust     T. 

1  we  obtain  H  =  2A  S  =  .6  Tfrf ;    T 

i  .65   U'd;    or   substituting   ic  —  70 

ft.,  i"  =  h-ib  lbs.,  H  =  1.-260  lbs., 

>)S. 

» onent  H  produces  a  ring  action  at 
.  the  dome  as  shown  in  Fig.  5,  and 
)  strain   on   the    reinforcing    equals 

1.260X15  =  18,900  lbs.  The  area 
.  %-in.  square  bars  equals  1.33  sq. 
t  tensile  stress  18,900  H-  1..33  =  11,- 
1  sq.  in.  The  Shearing  stress  per 
I    on  the  concrete    at    the  base   is 

II  lbs. 
.  iressive     stress     at     the     base     is 

28.4  lbs.  per   sq.    in.    or  a   factor 

at  least   10  for  the  dome  proper. 

rank. — Stress  in  concrete  of  shell, 

:  he   reinforcement    at    the   base,    is 

30/2  ^  8  X  12  =  195    lbs.    per     sq. 

I  lid-height  97.5  lbs.  per  sq.  in. 

i  the  reinforcement,  neglecting  the 
;the  base  (area  of  bars  1.34  sq.  in), 

15-1.34  =  14,000  lbs.:  at  mid- 
■  of  bars  0.781  sq.  in.).  10  X  62.5  X 
'12,000  lbs.  The  probable  stresses 
!  are  180  lbs.  on  the  concrete  and 

1  the  steel  bars.     Weight  of  con- 

7r 

31.33=  — 30=)— X  144  X  20  = 
4 
ottom  of  Shell.— The  vertical  load 
ot  at  the  base  of  the  shell  equals 
:,000  -f-  30.67  X  3.14  =  2,520  lbs. 
may  be  divided,  as  shown  in  Fig. 
mponents,  a  horizontal  tension  on 

I I  a  thrust  on  the  inverted  dome, 
leing  45°.  the  tension  per  lin  ft. 
and  the  thrust  per  lin.  ft.  =2,520 
lis.  The  stress  on  the  ring  re- 
area  2.65  sq.  ins.,  2,.520  X  30  67/2 


uPeri/w^/^ 


iagram  of  Forces   Acting  on 
Cylinder. 

Oomc— The  inverted  dome  is 
;nsion  in  a  horizontal  direction 
ter  pressure  and  figured  accord- 
top  of  the  dome  is  subject  to  a 
■  per  lineal  foot  of  2,520  lbs.  and 
sion  per  lin.  ft.  of  3.560  lbs.,  or  a 
ss  of  2,.520  ^  12  X  8  X  ■\/2= 
sq.  in.,  and  a  compressive  stress 
~  12X8  =  37.1   lbs.  per  sq.   in. 


}^J'll"^s..°,''  ""''•^"«'  ^'""'^  I'v  Guldin-s  rule 
0  X  %  X  144  X  2.^     .-,0.1, II ly    iijs         Weight    of 

IT 

water  un  inverted  done   (.;Jo'-'— 2.3=)—  X20.5  X 

ti2.5  ~  292,000  lbs.  Total  shear  at  base  of  in- 
verted dome  tqiials  weight  of  roof  shell, 
dome  and  water  .m  dome,  or  a  total  of  586,- 
000  lbs.  and  per  hn.  it.  5^'6.000  -^  23ir=8,100 
lbs.  1  his  shear  or  vertical  reaction  may  be 
resolved  into  two  components,  as  shown  in 
1-ig.  1.  a  horizontal  thrust  on  the  ring  girder 
and  a  thrust  on  the  inverted  dome.  The  angle 
being  45°,  the  thrust  on  the  dome  8,100  V^ 
—  11,450  lbs.  per  lin.  ft.  The  shearing  stress 
per  sii.   Ml.  is  ,s  loo 

=  60  lbs. 

12  X  8  X  V? 
i  he  compressive  stress  per  so.  in.  is 

11.450 


■  -=  120  lbs. 


12  X8 

J  liner  Dome  Foniiing  Bottom  of  Tank.— 
Ihc  sphere  has  a  radius  of  Iti  ft.,  and  the  sec- 
tion of  the  sphere  forming  the  dome  has  a 
dianieter  of  19  it.  and  a  rise  of  2  ft.  9  ins. 

The   weight   of   the   dome   is  approximately 

19=  X  —  X  1.1  X  100-31,000   lbs.    the   weight 

TT 

of  the   water  above   it    19=  X  —  X  20  X  62  5  = 

4 
355,000  lbs.  and  the  vertical  shear  or  reaction 
at   the    base    per    lin.    ft.    386.000  H-  19ir=0,400 
lbs. 

This  force  may  bo  resolved  in  two  compo- 
nents, as  shown  in  Fig.  7.  a  thrust  on  the  ring 
girder,  nearly  counterbalancing  the  thrust  from 
the  inverted  dome,  and  a  thrust  of  10,800  lbs. 
per  lin.  ft.  on  the  dome. 

The  shearing  stress  per  square  inch  is  6,400 
—  12  X  9.7  =  55  lbs.  The  compressive  stress 
per  square  inch  is  10,800  -^  12  X  8  =  113  lbs., 
showing  also  an  unusually  high  factor  of 
safety. 

Ring  GiVrft'r— The  total  weight  of  ring  gird- 
er is  3  X  2  X  144  X  21  X  ■/r=.57,000  lbs.  The 
total  weight  of  concrete  of  the  tank  from  the 
foregoing  is  382.000  lbs.  The  weight  of  100.000 
gals,  of  water  is  840,000  lbs.  The  total  of 
tank  and  water   is   1,222,000  lbs. 

We  can  assume  that  142.000  lbs-  are  directly 
carried  by  the  four  columns,  leaving  1,080,000 
lbs.  to  be  supported  by  the  ring  girder,  or 
270,000  lbs.  by   each  of  the  four  sections. 

We   assume,   as   shown   in    Fig.   8.   that   the 
straight  span  "AB"  is  about  13  ft.  6  ins.,  and 
the   bending  moment   at  A   or  B   on   account 
13.5 

of   continuitv   is   270.000  X =  .304,000   lbs. 

12 

There  e.xists  also  a  torsional  moment,  and 
in  a  freelv  supported  girder  it  would  amount 
to  270,000  X  1.5  =  202,500   ft.   lbs.   in   the  cen- 


ter. On  account  of  the  continuity  we  may  as- 
sume that  the  moment  at  A  or  S  is  only  two- 
thirds,  and  at  the  center  only  one-third  of  the 
above  moment,  or  1,35,000  ft.  lbs.,  and  67,-500 
ft.  lbs.,  respectively.  The  bending  moment 
and  the  torsional  moment  may  be  compounded 
into  an  ideal  bending  moment,  according  to 
the    formula 

Mi^  35  Ml.  +  65  a/  Mb=+3Mt= 
or  Mi  at  A  =  350,000  ft.  lbs. 

lbs. 


support 
bars  at 


and  Mi  at  the  center  180,000  ft. 

The  depth  of  the  ring  girder  at  the 
is  4  ft.  and  there  are  twelve  1-in.  sq. 
the  top  of  the  girder,  including  the  bent-up 
bars.  If  we  assume  only  10  bars  effective  and 
the  depth  of  the  girder  at  the  support  3.5  ft., 
we  can  obtain  the  stress  in  the  reinforcement 
3.50,000  -^  3.5  X  .87  X  10.  or  11.500  lbs.  per  sq. 
in.  Similarly,  we  find  the  stresses  in  the  cen- 
ter of  the  girders  is  8,700  lbs. 

The  shearing  stress  is  135.000  -^  48  X  24  = 
117   lbs.  per  sq.  in. 

]\'ind  Stresses. — Assuming  a  force  of  .50 
lbs.  per  sq.  ft.  on  a  flat  surface,  the  total  force 
of  the  W'ind  on  the  round  tank  is  31  X  27  X  .50 
X  %  =  28,000  lbs. 

Tne  assumption  was  made  that  each  of  the 


two  bents  in  one  direction  takes  care  of  half 
this  force  of  14,000  lbs. 

On  account  of  appearance  and  the  fact  that 
the  structure  was  built  over  an  existing  build- 
ing, diagonal  bracings  were  omitted,  and  each 
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Fig.  7 — Diagram   of   Forces   Acting   on    Inner 
and    Inverted   Domes. 

bent  was  figured  as  a  nine  times  indeterminate 
structure. 

Through  the  omission  of  the  diagonal  brac- 
ings bending  moments  appear  in  the  horizon- 
tal struts  and  in  the  columns,  which  are  great- 
est at  the  joints  of  struts  and  columns,  and 
practically  zero  in  the  center  of  the  struts. 
The  weight  of  the  columns  and  struts  amount 
to  :.i02,00(i  lbs.  The  direct  compression  from  the 
wind  at  the  base  of  the  column  is  14,000  X  84 
ft.  -T-  42=28,000  lbs.,  and  the  greatest  load  on 
one  column  is  409,000  lbs.  The  greatest  direct 
stress  is  409,000-^900  =  454  lbs.  per  sq.  in., 
which  is  increased  by  390  lbs.  from  the  bend- 
ing moment,  due  to  wind  stresses  throu.gh  the 
omission  of  tie  rods  in  the  tower,  neglecting 
the  reinforcement.  The  concrete  was  mixed  in 
the  proportion  of  1:1  :2,  hence  the  total  stress 
is  well  within  safe  limits. 

The  tank  was  designed  and  built  bv  L.  J. 
Mensch  of  Chicago.  The  design  was  checked 
by  Mr.  Hugo  Schmidt.  Superintendent  of 
Building,s  for  the  Chicago  City  Raihvav  Co. 
We  are  indebted  to  Mr.  Mensch  for  the  com- 
nutations  and  the  construction  data,  and  to 
Mr.  Schmidt  for  the  descriptive  matter,  speci- 
fications and  illustrations.  The  contract  price 
of  the  tank  w^as  $6,200.  The  appearance  of 
the  tank  is  good.  This  type  of  tank  readily 
lends  itself  to  architectural  effects.  The  struc- 
ture could  have  been  built  at  a  cost  of  $700 
less  to  the  contractor  had  the  legs  of  the 
tower  been  vertical  instead  of  inclined.  This 
saving  would  have  been  made  by  a  reduction 
in  the  labor  and  material  required  in  con- 
structing the   staging. 


Further  Comment  on  the  Old  Concrete 
Sewer  in  the  Chicago  Stock  Yards. 

Sirs:      I  Jiave    read    with    interest    the    article 
wliich    appeared    on    page    497    ot    your   May    1st 
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Fig.  8 — Effective   Span  and   Center  of  Grav- 
ity  of   Quadrant   of   Circular   Girder. 


issue,  and  have  considered  tlie  sewer  which  you 
have  described  of  sufficient  importance  to  get 
a  report  on  it  by  a  consulting  engineer  prac- 
ticing in  Chicago  and  also  by  the  Chief  In- 
spector ot  Sewer  Pipe  for  the  City  ot  Chicago. 
Great  discrepancies  appear  between  these  re- 
ports which  have  come  to  me  and  the  general 
tenor  of  your  article,   which  may  be  explained. 
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however,  by  the  fact  that  your  staK  writer  was 
looking  upon  the  material  itself  as  a  phenomenon 
interesting  solely  to  engineers,  whereas  the  en- 
gineers who  reported  to  me  looked  upon  the 
thing  in  a  broader  sense  and  have  reported  the 
sanitary  conditions  surrounding  the  whole  struc- 
ture. 

In  these  days  when  the  public  are  so  much  in- 
terested in  proper  sanitation,  even  to  the  extent 
of  depriving  themselves  of  drinking  cups,  towels 
and  other  old-time  conveniences,  it  is  very  im- 
portant that  their  attention  should  also  be  right- 
ly directed  toward  the  matter  of  sewers  as  one 
of  the  most  important  features  of  sanitation,  and 
one  without  which  all  of  our  other  efforts  in 
that  direction  are  brought  to  a  standstill. 

According  to  the  statements  of  j'our  staff 
writer,  the  condition  of  this  old  concrete 
sewer  is  rather  remarkable,  considering  the  time 
it  has  been  in  service.  It  is  indeed  very  un- 
usual for  a  concrete  sewer  of  this  description  to 
last  40  years  or  anything  like  that  time,  and 
his  findings  seem  to  prove  the  very  recent  opin- 
ions of  some  of  our  engineers  that  for  purposes 
of  conveying  water  and  sewage  the  natural 
cements  have  certain  characteristics  which  make 
them  superior  for  this  particular  purpose  to  the 
Portland  cement.  So  far  so  good.  But  lest  en- 
gineers and  other  people  reading  this  article 
should  gather  from  it  that  any  material  is  good 
enough  tor  sewers,  and  has  the  power  of  last- 
ing in  that  capacity,  we  suggest  that  you  pub- 
lish the  reports  which  have  been  made  to  us  by 
the  Engineer  and  Inspector  in  your  city,  to  show 
that  although  the  material  has  indeed  shown 
phenomenal  lasting  powers  under  the  circum- 
stances, it  has  not  fulfilled  by  any  means  its 
purpose  as  a  conduit  for  sewage,  but  has.  by 
gradual  disintegration  and  absorption  of  the 
material  which  it  carried,  become  entirely  un- 
sound from  a  structural  standpoint,  has  ac- 
cumulated much  filth  which  would  have  scoured 
out  of  and  passed  through  a  fire-glazed  material, 
and  has  allowed  a  sufficient  quantity  of  it  to 
permeate  the  surrounding  ground  to  render  the 
neighboring  conditions  anything  but  safe  and 
sanitary. 

I  am  also  sending  you  samples  of  this  concrete 
pipe,  also  samples  of  the  deposit  adhering  to  its 
inner  surface,  and  samples  of  polluted  earth  dug 
from  the  outside  of  the  sewer,  from  which  you 
may  be  able  to  draw  your  own  conclusions. 
Tours  very  truly, 
Chicago,  III..  May  10,  1912.  G.  H.  TEFFT. 

(Of  the  two  reports  mentioned  by  our  cor- 
respondent we  publish  only  that  by  Mr. 
Shields,  which  covers  all  the  essential  differ- 
ences to  which  attention  is  directed.  Mr. 
Shields'    report    follows.— Editors.) 

The  sewer  is  consti-ucted  of  what  appears  to 
be  concrete  pipe,  made  in  sections  30  ins.  long 
with  tapered  joints  and  cemented  with  what 
appears  to  be  Utica  cement.  The  sections  have 
the  appearance  of  having  been  constructed  of 
natural  cement  and  gravel.  The  shell  originally 
was  probably  intended  to  be  2  ins.  thick,  but  at 
the  present  time  its  average  thickness  is  about 
1%   ins. 

The  present  exposed  portion  of  the  sewer,  I 
am  told,  was  under  the  boiler  room  of  the  old 
Transit  House,  and  the  top  of  the  sewer  is  about 
3  ft.  below  the  surface  of  the  adjoining  alley, 
and  so  ftir  as  could  be  learned  among  the  old 
employes  of  the  Stockyards  Company  the  sewer 
had  been  constructed  somewhere  between  !0  and 
47  years. 

I  found  some  .30  ft.  of  this  sewer  uncovered 
above  the  mvert  as  shown  in  the  cut  in  Engi- 
neering and  Contracting.  The  removal  of  a 
brick  wall  in  the  vicinity  caused  the  destruc- 
tion of  several  additional  sections  than  shown 
in  the  cut  by  a  portion  of  a  brick  wall  falling 
upon  it  and  breaking  it  in.  However,  there  are 
thirteen  sections  of  the  pipe  exposed,  three  or 
four  of  which  have  their  tops  broken  open. 

I  found  that  all  sections  exposed  were  cracked 
longitudinally  along  the  top  and  that  those  from 
which  the  top  had  been  removed  were  cracked 
along  the  bottom,  and  I  assume  that  all  are 
cracked  in  bottom,  as  they  are  somewh.at  flat- 
tened. Nearly  all  the  sections  were  cracked 
across  in  several  places  and  many  were  cracked 
along  the  side  near  the  top  of  the  invert.  The 
crack  along  the  top  is  noticeable  in  the  photo- 
graphs.      One    section    of    this    pipe    has    been 


patched  with  a  large  piece  of  tile  pipe  cemented 
in  place. 

The  sewer  has  not,  at  least  of  late  years,  car- 
ried a  great  amount  of  sewage,  and  at  the 
present  time  is  only  receiving  kitchen  sewage 
from  some  adjoining  buildings.  The  grade  is 
very  flat  and  the  interior  of  the  pipe  has  the 
appearance  of  having  been  half  full  of  water. 
At  the  present  time  there  is  5%  ins.  of  water 
and  sludge  standing  in  it.  A  heavy  coat  of  sed- 
iment has  been  deposited  on  the  interior  of  the 
pipe  below  the  water  line.  This  has  probably 
been  on  for  a  number  of  years,  and  is  such  a 
coating  as  might  be  formed  by  the  grease  or 
scum  which  would  gather  on  the  surface  of 
sewage  under  such  conditions.  This  coating  is 
from  Vi  to  %  in.  thick  and  by  removing  it  some 
of  the  cement  and  sand  comes  away  with  it, 
leaving  a  rough  surface  caused  by  pebbles  pro- 
jecting   from    the    concrete. 

I  was  told  that  the  sewer  had  been  uncovered 
and  exposed  to  the  sun  and  rain  for  some  four 
weeks,  and  the  upper  portion  was  quite  dry  and 
may  have  been  affected  by  the  atmosphere.  The 
lower  part  was  wet  and  had  the  appearance  of 
having  been  submerged  continually.  The  pipe 
was  easily  torn  apart  and  there  was  no  difficulty 
in  removing  pieces  of  broken  pipe  with  the  hand. 


to  haul   the  sand,   gravel,  and  cerb 
mixer.  r  w  tl 

On  the  streets  where  there  werel    i 
tracks,  Koppel  portable  track  wasiil'li   ■ 


""Njown 


the  center  of  the  street,  a  Y  switcli 
the  mixer,  as  shown  in  the  drawinj 
table  was  placed  at  the  end  of  thej-/ 


from   the  turntable  short  sections 
track  were  laid  at  right  angles  to  til 


A  turn- 
■atk,  and 
portable 


the  street,  and  reached  to  the  curb'ne 
The    mixer    unloaded    directly  ij  i 
steel  dump  cars,  and  the  cars  wej 


down  the  track  to  the  right  or  i/'anVi" 

concrete  deposited  just  where  it  \;  „.  i  ,' 

requiring  very  little  shoveling.    Ini«„f,   ' 

.J  '>(«n 

across 


section  of  the  street  base  was  laid  ar 


ind  cross 

ward  tbt 


the  street,  after  which  the  turntabi 
tracks  were  moved  6  or  7  ft.  back  „ 
mixer,   by   merely   removing  a  seen  of  .i- 
portable  track. 

On  the  streets  where  there  were  nblt  r- 
way  tracks,  two  different  method.'vere  Z 
ployed  in  carrying  on  the  work,     fcr.i,  • 
these    methods   the   mixer,   materi    ;.r 
switch  were  placed  as  in  the  meth'ji,; 
scribed. 

On  some  of  the  streets  the  poible  ■ 
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particularly  in  the  lower  half  of  the  sewer  the 
concrete  was  brittle  and  could  be  broken  oft  in 
pieces  by  pressing  against  it  with  the  foot. 

The  pieces  broken  from  the  sewer  are  brittle 
and  it  was  not  diflicult  to  pick  out  the  gravel 
stones  from  the  surface  of  the  fresh  fractures. 

In  my  opinion  the  sewer  if  undisturbed  might 
last  for  a  number  of  years,  under  the  existing 
service  and  conditions.  -The  coating  on  the  in- 
side indicates  that  there  has  been  no  consider- 
able amount  of  water  carried  by  the  sewer. 
The  sanitary  condition  of  the  sewer  is  very  poor 
but  favorable  to  the  life  of  the  pipe,  for  had  it 
been  laid  to  a  grade  which  would  have  given  a 
scouring  velocity,  or  had  the  sewer  been  flooded, 
the  coating  would  have  been  torn  loose  and 
carried  away  and   the  sewer  destroyed. 

{  Following  the  receipt  of  the  above  commun- 
ications the  editor  who  prepared  the  short 
news  article  to  which  reference  is  made,  again 
visited  the  Stock  Yards  for  the  purpose  of 
making  a  second  and  more  detailed  examina- 
tion of  the  sewer  under  discussion.  About 
three  weeks  had  elapsed  between  the  first 
and  second  inspections.  During  that  period 
the  sewer  was  exposed  to  alternate  rain, 
winds,  and  hot  sun.  At  the  time  of  the  sec- 
ond inspection,  after  the  sewer  had  been  un- 
covered slightly  over  a  month,  conditions 
were  found  as  described  by  Mr.  Shields.  The 
pipe  was  badly  cracked  and  its  inner  and  outer 
surfaces  appeared  much  softer  than  when  first 
examined.  Owing  to  the  wrecking  operations 
which  had  been  carried  on  around  the  sewer, 
and  the  fact  that  the  brick  setting  of  a  boiler 
had  rested  directly  upon  the  top  of  the  pipe 
for  ten  or  twelve  years,  only  the  quality  of 
the  concrete  was  considered  in  the  first  ex- 
amination.— Editors.) 


An  Efficient  Method  of  Handling  Con- 
crete Base  for  Street  Paving. 

The  accompanying  sketch  shows  the  plan 
of  an  installation  used  in  laying  the  con- 
crete street  bases  in  Portland,  (Dregon. 

The  raw  material  was  piled  on  a  cross  street 
back  of  the  mixer,  and  a  drag  bucket  was  used 


was  laid  the  length  of  the  street  ! 
two  railway  tracks.     This  method 
concrete  to  be  dumped   to  either 
portable   track,    thus   filling   in   tht 
tween  the  railway  tracks.     At  the  . . 
portable   track   a  turntable  was  pled.  : 
which  a  section  of  portable  track  n  k 
curb.     This   left   one   of    the  railiy  t: 
clear,  while  on   the  other,  when  ;-3r  ( 
along,  the  cross  section  of  portaW '! 
very   easily   lifted   up   and   replace 
car  had  passed.     The  turntable  a 
track  were  blocked  up  just  enoupi 
the  cross  track  to  be  laid  on  top  " 
railway   rails,  so  no  elevated  trad 
quired!     After  the  one  side  of  tht 
the   section   between  the  railway  icki  > 
completed,  the   portable  track  wamov. 
the  other  side  of  the  street  and  t 
the    street    completed.     Another  :  h 
ployed  on   streets  with   double  rai.i.v  / 
was  to  lay  the  portable  track  on  i;  s:  .' 
the  street  and  fill  in  that  side  of  thtrcn 
one  of  the  railway  tracks.    The  po  ble : 
was  then  moved  to  the  other  side  cie  • 
and    that    side    and    the   other  raiay  ' 
filled  in.     This  left  a  space  bet\ye  tin 
railway  tracks  to  be  filled  in,  whicva- 
by  using  the  turntable  and  a  cros.-eci! 
portable  track  which  was  laying  eilrsi' 
the  street. 

In  all  three  mthods  employed  t  cor 
was  dumped  away  from  the  portabl:ra' '; 
as  a  section  of  the  base  was  laid,  ;ncr 
tion  of  the  portable  track  was  reWf 
the  turntable  and  cross  section  of  t:l(U' 
back  toward  the  mixer. 

The  contractor  for  this  work  islj- 
of  Portland.  The  equipment  is  fi-is 
the  Orenstein-Arthur- Koppel  Co.  )t 
burg,  Pa. 


The    citizens    of    Ballston,    N.      *' 
asked  to  vote  on  a  $10,000  bond  « 
expended   for   water   meters.     A  i-  ; 
gals,  has  been  fixed  for  each  $6  o:va  '■< 
paid. 
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/  of   Masonry    Dam    Design 

nstruction  Illustrated  with 

Dss-Sections  of   Forty 

Notable  Dams. 

Jams  began  first  to  be  constructed 

I  350  years  ago.     No  record,  natu- 

of  many  ot  these  structures,  but 

oldest  ones  are  still  standing  and 

al  features  of  others   are   known. 

describes  a  few  of  these  old  dams 

;s  them  with  more  modern  works. 

is  based  on  a  paper  by  Mr.  Ed- 

lann  before  the  American   Society 

ing  Contractors,  but  many  of  the 

and   much   descriptive   te.\t   have 


■Altnanza   Dam,   Spain.    1586. 
.Scale  1  in.  =  40  ft  ) 

ed  by  the  editors  from  other 
lis  new  matter  has  been  interpo- . 
hout  the  original  paper,  and  that 
also  been  condensed  in  places. 
shouM  be  carefully  kept  in  mind 
Mr.  Wegmann. 

6S'6  •  9'S4, 


at  an  age  of  probably  e.xceeding  325  years.  It 
is  not  certain  when  the  dam  was  built,  but  it 
appears  from  an  old  document  that  it  was  in 
e.xistence  prior  to  UM.  The  Almanza  Dam 
is  founded  on  rock  and  is  built  of  rubble  ma- 
sonry faced  with  cut  stone,  except  for  the 
upper  20  ft.,  which  are  of  rough  ashlar  with 
courses  of  cut  stone  at  intervals.  The  lower 
48  ft.  of  the  dam  was  built  on  a  curve  of  86 
ft.  radius,  but  the  part  above  this,  which  was 
added  at  a  later  date,  is  polygonal  in  plan, 
with  a  crest  length  of  about  292  ft.  The  gen- 
eral sectional  dimensions  of  the  dam  are  given 
in  Fig.  1.  An  interesting  feature  of  this  dam 
is  the  maximum  pressure  of  about  14  tons 
per  square  foot  of  masonry  which  it  sustains. 

The  .Mmanza  Dam  impounded  water  for 
irrigation  and  this  was  the  purpose  for  which 
a  number  of  masonry  dams  built  in  Spain 
were  designed.  Notable  among  these  was  the 
Alicante  Dam,  built  1579-94  in  the  province 
of  Alicante.  A  diagram  section  of  this  datn 
is  given  by  Fig.  2.  It  was  built  on  a  curve 
of  351  ft.  radius  and  had  a  crest  length  of 
190  ft.  A  feature  of  this  dam  was  a  silt 
sluice  through  the  masonry.  The  maximum 
iTiasonry  pressure  in  the  Alicante  Dam  is 
about  11%  tons  per  square  foot;  it  is  rubble 
masonry  with  cut  stone  masonry  facing  or 
revetment. 

.•\nother  Spanish  irrigation  dam  of  note 
was  the  Puentes  Dam,  built  in  1785-91  across 
the  Guadalantin  River,  in  Sorca.  A  cross- 
section  of  this  dam  is  shown  in  outline  by 
Fig.  3.  It  was  polygonal  in  plan,  with  a  crest 
length  of  925  ft.  The  height  of  the  masonry 
above  the  grillage  foundation  was  164  ft.  Like 
the  earlier  dams  described  the  body  of  the 
masonry  was  rubble,  but  the  faces  were  cut 
stone.  The  grillage  on  pile  foundation  shown 
was  used  only  for  a  portion  at  the  middle  ot 
the  dam  where  a  deep  pocket  of  soft  mate- 
rial was  found  in  the  rock.  In  1802,  which 
was  the  first  time  that  the  water  behind  the 
dam  had  been  allowed  to  reach  a  high  level, 
the  grillage  was  forced  out  and  a  breach  .56 
ft.  wide  was  opened  in  the  masonry.  The 
flood  killed  some  608  persons  and  destroyed 
much  property.  The  dam  was  never  rebuilt. 
The   Puentes  Dam,  it  will  be  observed,  ranks 


Val  de  Infiemo  Dam,  shown  in  cross-section 
by  Fig.  4.  This  dam  impounded  water  for  ir- 
rigation and  is  a  rubble  masonry  structure 
with  cut  stone  facing.  Its  plan  is  polygonal 
and  its  crest  length  is  330  ft.  The  height  from 
the  bottom  of  foimdation  is  116  ft.  It  is  in- 
teresting to  compare  the  dimensions  of  these 
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fBrCH  AND   SP-i^NISH   DAMS. 

i^  masonry  dam  of  which  there  is 
'ijrecord  is  the  Almanza  Dam  in 
)-  i.'ction  of  this  dam  is  given  by 
I    .Almanza   Dam   is   still   standing 


Fig.  3 — Puentes  Dam,  Spain,   1791. 
(Scale  1  in.=SO  ft.) 

two  Spanish  dams — the  Puentes  and  the 
Val  de  Infierno — built  at  the  same  time  and 
in  the  same  province.  With  a  height  64  ft. 
greater,  the  base  width  of  Puentes  Dam 
is  only  about  8  ft.  greater. 

In  1838  French  engineers  constructed  the 
Gros  Bois  Dam,  shown  in  section  by  Fig.  5. 
This  structure  crossed  the  River  Brenne  and 
formed  a  reser\-oir  for  feeding  the  Bourgogne 
Canal.  It  was  1805  ft.  long  on  the  crest  and 
had  a  maximum  height  of  93  ft.  above  foun- 
dations.    These  foundations  were  a  soft  argil- 


1        "'nb'^'s 

'Alicante  Dam,  Spain,  1594. 
I  (Scale  1  in. =40.  ft.) 
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Fig.  4 — Val   de   Infierno   Dam,  Spain,   1791. 

(.Scale  1  in.  =  40.  ft.) 


well  up  among  the  high  masonry  dams  of  the 
world,  there  being  scarcely  over  a  dozen  oth- 
ers today  that  exceed  its  height  of  164  ft. 

Almost-  contemporary     with     the     Piientes 
Dam  and  in  the  same  province  of  Spain,  is  the 


laceous  rock,  and  trouble  was  experienced 
during  construction  with  tissures.  When  the 
dam  was  iilled  the  wall  deflected  downstream 
and  opened  a  crack  in  the  masonry.  To 
strengthen  the  dam  nine  buttresses,  as  indicated 
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liy  Fig.  5.  were  constructed  on  the  down  stream 
(ace.  This  stopped  furtlier  movement  of  the 
dam.  In  1896  the  fnrther  precaution  to  make 
the  dam  stable  was  taken  of  building  a  58-ft. 
earth  dam  800  ft.  down  stream  to  back  water 
against  the  down  stream  face. 

In  1843  the  dam  shown  in  section  by  Fig.  (i 
was  built  near  Ai.x,  France,  for  domestic 
water  supply,  power  and  irrigation.    This  dam 

£13! 


could     be     effected     without     decreasing    the 
strength  of  the  dam.    The  prolile  worked  out 


/pa' 


was  built  in  France  in  18GT-70.   \\' . 
dam   built   of   rubble   masonry  witjcl/"' 
trimming.     The    height    above   foil,,    ' 
166  ft.  "'""i  ij 

Figure  13  shows  a  section  of  k  pu  - 
Dam  built  in  Belgium  in  1869-70  luT^ 
curved  to  a  radius  of  1,632  ft  Lj  l"""* 
crest  length  of  762  ft.  It  is  built  oUb?  * 
sonry  with  cut  stone  trmiming.  (nino  J' - 
water  for  domestic  supply  and  pov 


Pig.   5 — Gros   Bois   Dam,   France, 

(Scale  1  in.  =  40.  ft.) 


1838. 


is  curved  in  plan  to  a  radius  of  158  f'..  and  is 
126  ft.  total  height  with  a  crest  length  of  205 
ft.  It  is  built  of  stone  masonry  laid  in  a  1 :2 
Portland   cement  mortar. 

In  1852  the  dam  shown  in  section  by  Fig.  7 
was  built  at  Madrid,  Spain,  for  domestic 
water  supply.  This  is  a  straiglit  dam  291  ft. 
long  on  top  and  200  ft.  long  on  the  base.  The 
masonry  was  about  one-half  cut  stone. 

BEGINNING    OF    SCIENTIFIC    DAM    DESIGN. 

None  of  the  dams  described,  and  in  fact, 
no  masonry  dam  built  prior  to  1853  was  de- 
signed according  to  scientific  principles.  In- 
deed, this  fact  is  evident  from  a  glance  at  the 
sections.  In  1853.  the  French  engineer,  Sazilly, 
presented  an  analysis  of  scientific  dam  design 
and  from  it  worked  out  a  profile  with  stepped 
faces  as  shown  by  Fig.  8.    The  principles  de- 


Fig.  e^Zola  Dam,  France,  1843. 

I  .Scale  1  in.=  lu.   ft.  i 

by  him  is  shown  in  Fig.  8  superimposed  on 
that  developed  by  Sazilly. 

The  F'urens  Dam  was  designed  according  to 
Delocre's  profile  type.  .A.  cross-section  is  shown 
by  Fig.  9.  This  dam  is  curved  to  a  radius  of 
827  ft.,  and  has  a  crest  length  of  328  ft.  It 
was  built  of  rubble  masonry  in  lime  of  Theil 
mortar  and  has  cut  stone  trimmings.  It  was 
completed  in  1866. 

Following  the  Furcns  Dam,  French  engi- 
neers designed  a  number  of  others  all  designed 
to  profiles  similar  to  that  of  Delocre.  .Among 
them  was  the  Ternay  Dam  built  in  1865-8  and 
shown  in  cross-section  by  Fig.  10.  This  dam  is 
curved  to  a  radius  of  1,312  ft.  and  has  a  total 
height  above  foundations  of  1.30  ft. 

In  1865-73  the  Habra  Dam  was  built  in 
Algiers    by    French    engineers    for    irrigation. 

e/:97 


Fig.  9 — Furens  Dam,  Franc(l86f 

(Scale  1  in.  =  SO  ft.) 

The  Villar  Dam  shown  by  Fig. 
at  Lazoya,  Spain,  in  1870-8  for  do 
supply.    It  is  curved  to  a  radius  o  ; 
has  a  crest  length  of  546  ft.    It  ii 
sonry  laid  in  hydraulic  lime. 

In  1880  the  dam  shown  by  Fig. 
in  Almeria,  Spain,  for  irrigation, 
and  is  built  of  rubble  masonry  wi 
facing. 

Figure    16   shows   the   Gran  Cli 
built  in  1882-4  in  Algiers.    It  is  :i 
sonry  dam   and   straight  in  plan 
length    of   509    ft.     .\nother   Alge 
shown  by  Fig.  17.    This  dam  is  o  : 
sonry   and    was    built   in    1885,  fcm^^au 
This  dam  has  a  crest  length  of  33il.  I| 

GERMAN    AND   AUSTRIAN  D/S.      " 

The    dams    so    far   described   r'escri; 
work  of  French  and  Spanish  engii  r^ 
except  the  Gileppe  Dam.  Fig.  13. 
Belgian  engineers.  Figure   18  shu 
of    the    Komotau    Dam     built    in  ' 
Bohemia  and  designed  bv  Prof.  \  n 
.-Austrian   engineer.    This   dam  is  rvtt 
radius  of  820  ft.  and  has  a  crest  l^in 
ft.    In  order  to  make  the  upstreainia » 
tight,    it    was    covered    with   two  yer< 


-  Saz///ys  Ti/pe 

-  Oe/ocres 

-  Prof  Pon/r/ns  • 

-  /franfzs  ^pe 
-Cru^no/as  ' 


r-'x 


Fig.   7— Rio^Lozola    Dam,  Spain,    1852 

(Scale  1  in.  =  40.   ft.i 


veloped  by  Sazilly  were  first  made  use  of  in 
designing  the  Furens  Dam  built  near  St. 
Etienne,  France.  However,  Mr.  Delocre.  who 
had  charge  of  the  working  out  of  the  design, 
conceived  that  by  substituting  polygonal  out- 
lines   for    stepped    faces    a    saving   of   masonry 


The  alinemcnt  was  straight  and  the  crest 
length  was  1,476  ft.  A  cross-section  is  shown 
by  Fig.  11.  The  total  height  of  masonry  was 
125  ft.  .A.  flood  which  overtopped  t'he  crest 
about  5  ft.  destroyed  the  Habra  Dam  in  1881. 
The  Ban  Dam  shown  in  section  by  Fig.   12 


Fig.    8 — Diagram    Showing    Theet^c  v 
Types.  *S 

mixture  of  tar  and  natural  asph;  P'"^ 
toward  the  reservoir  by  a  coverincy""; 
which  was  dovetailed  to  the  mainw:  "^ 
dam.  In  addition,  a  svstem  of  dinas-",  1 
leading  to  a  drainage  gallery  was  i«''' '" 
masonry. 
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drainage  system  was  used  in  the 
built  in  Germany  in  1901-4  near 
'russia.  This  dam  h  curved  to  a 
D  ft  and  has  a  crest  length  of  741 
i  by  a  waste   weir   295   ft.    long. 


size  to  10  tons.  1  iu-y  were  a  dense  tough 
slate  and  the  lower  bods  were  roughly  dressed 
to  appro.ximately  ll:.;  surfaces  and  all  project- 
ing points  were  kiioukcd  off.  The  proportions 
of  stone  of  various   sii^es  were  about  as  fol- 


canal  supply  and  also  for  flushing  the  reser- 
voir from  silt.  A  section  of  the  dam  at  the 
highest  part  is  given  in  Fig.  20. 

Beetaloo  Dam. — This  dam  was  completc;d 
in  1890  to  form  a  rcscr\'Dir  for  domestic- 
water  supply  and  irrigation  for  some  l.Tl.J 
square  miles  of  territory  in  South  .\ustralia. 
The   dam  is  curved  on  a   radius  of    1,414   ft. 


ti}7 


M.IS 


Fig.  10 — Ternay  Dam,  France,  1866. 

(.'<iali'  1  in.  =  40.   ft.  I 


Fig.  11— Habra  Dam,  Algiers,  1873. 

I. Scale  1  iii.=  in.   ft, ) 


upstream    face    of    this    dam    to 

.s  height  is  built   an   earth   bank 

upstream  face. 

iier  German  dams  are  the  Queis, 

J    the  Scngbach,  141  ft.  high,  and 

;  IW  ft.  high. 

;  IGSED  BY  ENGLISH   ENGINEERS. 

0.  Rankin  published   as  a   result 

the  design  of  masonry   dams   a 

•  ised  of  logarithmic  curves.    This 

^  wn  in  Fig.  8.     .\  dam  according 

was  built  at  Bombay,  India.  E.x- 

I'yrnwy  Dam  all  dams  of  the  first 

signed  by  English  engineers  have 

Egypt,  India  and  .Australia,  and 

l^Tiany  notable  structures. 

im. — The  Vyrnwy  Dam  is  on  the 

■r  in  North   Wales   and   forms   a 

r   the  water   supply  of   Liverpool, 

cross    section    of    the    dam    is 

U.  19.   It  is  1.3-50  ft.  long  on  the 

i:raightin  plan.   The  foundation  is 

to  which  a  trench   1,1011   ft.   long 


lows :  2-ton  stone  40  per  cent ;  2  to  4-ton  stone 
26  per  cent,  above  4-ton  stone  33  per  cent. 
The  stones  were  laid  in  a  mortar  1%  Portland 
cement,  2  river  sand  and  1  fine  quarry  chips. 
Small  stones  w-ere  used  to  till  the  interstices 
and  all  stones  were  firmly  rammed  into  the 
mortar  and  the  mortar  was  also  packed  into 
the  interstices  with  rammers.  Tests  of  large 
blocks  cut  from  the  masonry  gave  a  crushing 
strength  of  300  tons  per  square  foot.  The 
calculated  stress  on  the  masonry  is  9  tons 
per  square  foot.  As  in  the  Urft  and  Komotau 
dams  described  above  drains  were  constructed 
in  the  masonry  of  the  Vyrnwy  Dam.  The 
\'ymwy  Dam  contains  260,000  cu.  yds.  of 
masonrv  and  this  masonrv  cost  for  materials 
and  labor  $2,-532,000  or  just  under  $10  per 
cubic  yard.    The  dam  was  built  in  J882-9. 

Blialgur  Dam. — This  dam  impounds  a  reser- 
voir of  126,500  acre  feet  for  irrigation,  and  is 
located  across  the  Yelwand  River  in  the 
Presidency  of  Bombay,  India.  The  dam  is 
4,067  ft.  long  and  curves  across  the  valley  in 


and  has  a  crest  length  of  -580  ft.  A  cross  .sec- 
tion at  the  highest  point  is  given  in  Fig.  21. 
The  construction  is  entirely  of  concrete,  about 
60,000  cu.  yds.  being  used,  and  the  work  cost 
$.570,000.  'I'his  dam  impounds  about  800,000.- 
000  imperial  gallons. 

Periyar  Dam. — This  dam  was  completed  in 
1897  across  a  gorge  of  the  Periyar  River  in 
southern  India.  .■\  cross  section  at  the  higliest 
point  is  given  in  Fig.  22.  The  dam  impounds 
a  reservoir  of  about  8,000  acres  area  whicli 
supplies  water  for  irrigating  100,000  acres. 
The  crest  length  of  the  dam  is  1,168  ft.  It  is 
founded  on  rock  and  constructed  of  hydraulic 
lime  concrete  with  a  rubble  masonry  facing 
on  the  upstream  side.  The  notable  feature  of 
this  dam  was  its  construction  in  a  wild  coun- 
try across  a  stream  subject  to  frequent  tur- 
bulent floods  with  native  labor.  It  cost 
$768,000. 

Barossa  Dam. — This  dam  was  completed  in 
1903  to  impound  water  for  domestic  use  and 
garden  irrigation  of  the  town  of  Gawler, 
South   Australia.    It  is   a  curved'dam   with  a 


.-■',^<f'- 


i;  Dam,  France.  1870. 

c;  lia.  =  SO  ft.  i 

t  'ide  was  excavated  for  the  ma- 
mrench  was  60  ft.  deep  at  the 
"  The  rock  foundation  bed  was 
W  The  masonry  was  rubble  with 
'■ng.   The  rubble  stones  ranged  ui 


Fig.   13 — Gileppe   Dam,   Belgium,   1375. 

(Scale  1  in.  =  SO  ft.) 
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Fig.   14 — Villar   Dam,    Spain, 

(.Scale  1  in.  =  SO  ft.  i 


1878. 


an  irregular  manner  following  the  outcrop  of 
rock  on  which  it  is  founded.  It  is  constructed 
of  undressed  rubble  in  cement  but  has  dressed 
rubble  facings.  There  are  17  sluices  through 
the  dam  closed  by  gates ;  these  sluices  are  for 


radius  of  200  ft.  and  a  crest  length  of  472  ft. 
A  cross-section  at  the  highest  point  is  given  in 
Fig.  23.  The  dam  is  founded  on  rock  and  is 
of  rubble  concrete.  The  total  volume  of  ma- 
sonry is  17,978  cu.  yds.  and  the  cost  was  $9.30 
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per  cubic  yard.  The  thin  section  at  the  top  for 
about  20  ft.  below  the  crest  was  reinforced 
with  railway  rails  curved  to  arc  and  connected 
by  fish  plates. 
'  Tansa  Dam. — This  dam  was  completed  in 
1891  to  form  a  reservoir  for  the  water  supply 
of  Bombay,  India.  It  is  notable  as  being  the 
lon.gest  masonry  dam  in  the  world,  its  crest 
length  being  9,000  ft.  A  cross  section  at  the 
highest  point  is  given  in  Fig.  24.   The  dam  is 


height  of  96  feet  above  the  foundation,  but  in 
1907  to  1909,  the  dam  was  increased  16.4  feet 
in  height,  its  cross  section  being  given,  at  the 
same  time  a  greater  area  (Fig.  2.5).     It  was  a 


the  exception  of  small  supporting  \\\ 
thick,  which  were  built  49  ft,  apart  j     * 
from  the  bottom  to  the  top  of  the  1' '^''''' 
These  walls  and  the  tie-rods  suL 


Fig.  15 — Hijar  Dam,  Spain,  1880. 

(Scale  1  in.  =  40.   ft.) 


Fig.   16 — Gran   Cheurfas   Dam,  Algiers.  1884.| 
(Scale  1  in.  =  40.   ft.) 


constructed  of  imcovered  rubble  laid  in  lime 
mortar  with  which  some  cement  was  mixed 
for  the  highest  parts  of  the  section.  The  vol- 
ume of  masonry  is  408,520  cu.  vds.  The 
dam  is  straight. 

Assuan  Dam. — Some  of  the  most  famous 
dams,  built  by  British  Engineers,  are  con- 
structed across  the  Nile  in  Egypt  to  store 
water  for  irrigation.  They  are  not  remarkable 
for  their   height,  but   for  their  great   lengths. 


difficult  piece  of  work  to  make  a  good  joint 
between  the  old  and  the  new  masonry  on  the 
down-stream  side  of  the  dam.  The  method  by 
which  this  was  accomplished  was  devised  by 
the  late  Sir  Benjamin  Baker,  connected  with 
the  works  as  consulting  engineer.  Tie-rods, 
1%  ins.  in  diameter  and  8/4  ft.  long,  were 
sunk  into  the  masonry  so  as  to  project  for 
about  half  their  length.  These  rods,  which 
serve  to  tie  the  new  to  the  old  work,  are  in 


new    masonry    until    the    hollow  S:es  i 
tioned  above  were  filled  with  grout  hioii( 
not  done,  however,  until  a  sufficieilicj 
elapsed   to   allow   the   masonry  onotli 
of  the  hollow  spaces  to  reach  the.nifl 
perature.     The    grouting   was  doniirculj 
bottom   upwards   through   perf orat '  f.p* 
ins.    in    diameter,    which    were  plai 
hollow  spaces,  as  the  masonry  was.rt.edj 
the   pipes   being  bent  to  suit  the   e  ofl 
dam. 

The  dam  backs  up  the  Nile  foiboui 
miles   and   stores   enough   water  f  ^  : 
988,000  acres  under  perennial  cull  ■ 
high  water  the  Nile  flows  througl -"' 
ways,    constructed    in    the    dam     i 


-■/J!/ 


Fig.   17 — Hamiz   Dam,  Algiers,   1885. 

(  Scale  1  in.  =  40.  ft.  i 


Fig.  18 — Komotau  Dam,  Austria,  1904. 

(Scale  1  in.  =  40.  ft.) 


The  most  important  of  these  works  is  the  As- 
suan Dam,  built  in  1898  to  1903,  about  700  miles 
from  the  Mediterranean.  This  dam  is  about 
6,400   feet  long.   It  had  originally  a  maximum 


rows,  a  meter  apart,  both  horizontally  and 
vertically.  A  space  of  half  a  foot  wide  meas- 
ured normal  to  the  face  of  the  wall  was  left 
between   the   new   and   the  old   masonry,   with 


levels,  and  controlled  by  suitable;  ii«  8' 
These  gates  are  capable  of  discrp'^': 
maximum  flow  in  the  Nile,  which  W-'^ 
about  494,-500  cu.  ft.  per  second.  0  H  ■" 
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the  gates  are  6.56   ft.   wide   by 
and  40  are  6.56  ft.  wide  by  11.48 

lam.— The  Cataract   Dam  crosses 


high.  The  next  notable  dam  was  the  San 
Mateo  dam  notable  ,15  being  one  of  the  earliest 
dams  to  be  constructed  of  concrete  in  the 
United    States.     It    was    built    for    th 


m 
water 


Station,  New  York.  The  dam  is  across  the 
gorge  of  the  Esopus  Creek  and  with  its  earth 
wings  has  a  length  of  nearly  1  mile  (Engi- 
neering &  CoNTR/XCTiNG,  Oct.  19,  1910).  The 
masonry  part,  Fig.  30,  however,  is  about  1,000 
ft.  long,  and  its  maximum  height  about  251% 
ft.  It  is  190  ft.  thick  at  the  bottom  and  the 
top,  which  carries  a  roadway,  is  26  ft.  wide. 
The  dam  is  composed  of  cyclopean  masonry 
laid  between  walls  of  concrete  blocks.  These 
act  as  forms  on  the  faces  of  the  dam  and  at 


i  C/  ia/0  obo>'fSea/eife/ 


.  yer^/co/ Component  pP>!3 ' 
of {?// forces  \  ,.,}  . 
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Fig.  19 — Vyrnwy   Dam,   England,  1889. 

(Scale  1  in.  =  40.   ft.  < 


'CreeJt 


Fig.  21- 


-Beetaloo   Dam,   India.   1890. 

I  Scale  1  in.  =  40.   ft.  i 


(iver  in  Australia  and  is  straight 
crest  length  811  ft.  and  a  maxi- 
)f  192  ft.  The  dam  is  built  of 
ry  with  an  upstream  facing  of 
:s  and  a  downstream  facing  of 
icrete.  A  typical  cross  section  is 
.  26.  The  dam  contains  146.242 
.sonry  of  all  kinds  and  the  total 
'2.000,  of  which  $1,000,000  about 
)f  masonry  proper. 

.'kMERIC.\N    DAMS. 

J4  there  was  only  one  masonry 


" YSv 

!  0— Bhatgur  Dam,  India, 
i Scale  1  in. =40.  ft.) 


supply  of  San  Francisco,  Cal.  It  is  a  curved 
dam  TOO  ft.  long  on  the  crest,  170  ft.  high  and 
176  ft.  thick  at  the  base.  A  cross  section  of 
the  San  Mateo  Dam  is  shown  by  Fig.  27. 

La  Grange  Dam. — This  dam  was  completed 
in  1893  to  impound  water  for  the  irrigation  of 
some  250,000  acres  of  land.  It  crosses  the 
canyon  of  the  Tuolumne  River  near  LaGrange, 
Cal.,  its  line  being  a  curve  on  300  ft.  radius, 
and  its  crest  length  320  ft.  A  cross  section  at 
the  highest  point  is  given  in  Fig.  28.  The  con- 
struction is  of  cyclopean  masonry  on  a  rock 
foundation  ;  there  are  about  40,000  cu.  yds.  of 
masonry. 

Butte  City,  Dam. — This  dam  was  completed 
in  1892  and  forms  part  of  the  water  supply 
works  of  Butte  City,  Mont.  It  is  a  concrete 
dam  built  on  a  curve  of  350  ft.  and  has  a  crest 
length  of  350  ft.  A  cross-section  at  the  highest 
point  is  given  in  Fig.  29.  The  masonry  is 
founded  on  rock  and  is  rubble  concrete.    The 

EHssc   '^'.'■^'E/r/ssn 
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the  expansion  joints.  The  dam  was  begun  in 
1907  and  will  be  completed  bv  1914. 

Spier  Falls  Dam. — This  dam  is  about  nine 
miles  west  of  Glens  Falls,  New  York,  on  the 
upper  Hudson  River.  It  was  built  as  part  of 
an  hydro-electric  plant  furnishing  current  to 
surrounding  towns  and  industries.  The  dam. 
Fig.  31,  is  152  ft.  high  and  113  ft.  wide  on  the 
bottom.  The  spillway  section  is  80  ft.  high. 
It  is  built  of  cyclopean  masonry. 

Pathfinder  Dam. — This  dam  is  a  part  of  the 
development  of  the  North  Platte,  U.  S.  Recla- 
mation project.  The  dam  is  of  circular  arch 
^^    .Chom  fence  Standard 


n-^m^m-xrxx^i 


Fig.   22 — Periyar   Dam,    India,   1897. 
(Scale  1  in.=SO  ft.) 


Fig.  23 — Barossa    Dam,    India,    1903. 
(Scale  1  in. =40.  ft.) 


\  size  in  the  United  States  This 
yr-.  Comer  Dam.  built  in  1866-73 
ehupply  of  New  York  city.  This 
c  -X  length  of  670  ft.  and  is  78  ft. 


reservoir    formed    has    a    capacity    of    about 
1,000.000,000  gals. 

Olive    Bridge    Dam. — This    dam    is    at    the 
head    of    the    Catskill    aqueduct    at    Brown's 


semi-gravity  type  with  an  axial  radius  of  150 
ft.  I^  is  210  ft.  high,  226. ft.  long  at  the  top 
and  76  ft.  long  at  the  bottom  along  the  axis, 
94  ft.  wide  at  the  bottom  and  10  ft.  wide  at 
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the  top,  having  upstream  and  downstream 
slopes  of  25  and  lo  per  cent  respectively.  The 
dam  contains  53,000  cu.  yds.  of  masonry. 
Figure  32  is  a  cross  section. 

R.L.40aM  f/oocf  /e^'el4/i7s/i 

Fu/ISuppIl/  /CK/fffSM 


ing  2  ft.  deep  over  the  spillway  the  head  is 
22-t  ft.  which  at  the  time  it  was  built  was  the 
greatest  head  withstood  by  any  dam.  The 
thickness  of  the  dam  at  the  top  is  18  ft.    It  is 


Croton    Falls    Dam. — This   dam  1 1... 
a  part  of  the  Croton  water  suppli 
New  York  city  and  cost  about  $2>i,i, 
main   dam,   Fig.   35,   is  of  cycloDei»    ""^ 
1.100    ft.    long   and    167   ft.   high   '    *"'» 
also  a  waste  weir  700  ft.  long  andl/°"'^"" 
dam  of  rolled  earth  with  a  masnr     "'"8 


about    1,100    ft. 


masor 
long   and  50  ft. 


and 


l/ne  ofres/ifance  ffeseryo/r 
M. 

\J3  Lineofresisfance 
V   >^        \   Resermr  cmptf/. 


ff-LeMeo 
Fig.  24 — Tansa  Dam,  India. 

I  Scale  1  in.  =  2u  ft.) 
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Fig.    27 — San    Mateo    Dam,    California,   1889. 
(Scale  1  in.=SO  ft.) 


Shoshone  Dam — This  is  a  part  of  the 
Shoshone  project  of  the  U.  S.  Reclamation 
service  and  is  situated  in  the  Shoshone  River 
in  a  precipitous  canyon  about  eight  miles  above 
Cody.  Wyo-  It  is  almost  a  duplicate  of  the 
Pathfinder  dam,  except  m  height,  length  and 
bottom  width  of  the  portion  Jving  below  the 
river  bed.  Its  total  height  is  310  ft.,  70  ft.  of 
which  lies  below  the  river  bed.  The  portion 
below  the  river  bed  has  a  width  of  108  ft. 
and  has  vertical  faces.  The  total  length  of  the 
dam  along  the  a.xis  is  187  ft.  at  the  top  and 
92  ft.  at  the  bottom.  The  dam  contains  69,000 
cu.  yds.  of  masonry.  Figure  33  shows  a  cross 
section. 

Lake  Checsnian  Dam. — This  dam  was  built 
for    the    Denver    Union    Water    Co.,    for    the 


made  of  granite  laid  in  Portland  cement  mor- 
tar ;  the  weight  of  the  masonry  is  158  lbs.  per 
cubic  foot,  74  per  cent  being  granite  and  26 
per  cent  mortar.  The  total  volume  of  masonry 
is  approximately  103,000  cu.  yds.,  requiring 
80,000  bbls.  of  cement  or  about  0.78  bbls.  per 
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/I/// /li'jen^p/r       mos 
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waste  weir  1,000  ft.  long.   The  ma.x 
of  the  base  is  128  ft. 

Croton  Dam. — The  new  Croton 
pleted  in  1906  after  14  years'  wor 
about  'iVi  miles  west  of  the  old  i 
(completed  in  1842)  for  forming.! 
ervoir  for  New  York  city's  water 
original  plans  called  for  a  waste  v 
long  to  be  built  along  the  rocky  su 
ing  the  north  slope  of  the  valley, 
dam  600  ft.  long  and  an  earth  dam 
with  masonry  corewall.  The  earr 
afterward  changed  to  masonry  w 
ception  of  a  short  piece  26  ft.  high 
long  on  the  south  end.  The  maxi 
of  the  base  is  206  ft.  and  the  ma.x 
excavated  below  the  river  bed  wa 
ft.  The  dam  itself  is  297  ft.  high 
and  19.8  ft.  wide  below  the  roadu 
carries  on  its  top.   Figure  36  is  a  c 

Roosc'l'cH   Dam. — This   dam,  F 
part  of  a  U.  S.  Reclamation  servic 
the  Colorado  River  in  Arizona.   ,' 
concrete   masonry   and   is   284   ft 
maximum  point.     Its   length   is  1 
ma.ximum  depth  of  water  again 
The   width   of  the   crest   is   16  11. 
stream  face  slopes  3 :2  and  the  up 
20:1.      The    cubical    contents   of 
340,000  cu:  yds. 

Kcnsico  Dam. — This  is  the  propi 
form  the  Kensico  reservoir  on  the 
Catskill  aqueduct  ^30  miles  nort 
lork  city.  The  contract  was  awar 
to    H.    S.    Kerbaugh    of    Philade 
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Denver  water  supply.  It  was  completed  in 
1902.  Its  maximum  height  is  236  ft.  and  the 
extreme  thickness  is  176  ft.    With  water  flow- 


Fig.  25 — Assuan  Dam,  Egypt.  1911. 

(Scale  1  in.  =  40.   ft.) 

cubic  yard.  The  mortar  was  mixed  1 :2%, 
95  lbs.  of  cement  being  taken  as  equal  to  1 
cu.  ft.    Figure  34  is  a  cross  section. 


dam  is  to  be  built  across  the  v;;.v 
Bronx  River.  The  dam  contains  ."U' 
000   cu.  yds.  of  material  and  Will-  ■ 
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n^truction.  to  the  Olive  Bridge  or 
am  The  height  of  the  dam  will  be 
ft   at  its  deepest  point  measured  to 


York  city.  The  inaxinuiin  height  of  the  dam 
is  about  loo  ft  .nid  itj  length  nearly  900  ft. 
Its  top  is  17  ft.  thick  and  its  base  about  114  ft. 


using  the  concrete  blocks.  The  .^shokan  and 
Kensico  Dams  are  of  practically  the  same  con- 
struction.    The   dam   was  begun  in   1905  and 
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J,   28 — La    Grange    Dam,    California,    1890. 

I  Scale  1  in.  =  40.   ft.) 

)asc  will  measure  228   ft.   in  thick- 

ts  top  about   28    ft.     The    dam    is 

i  ft.   long.    The   excavation   below 

to  bed  rock  will   be  about   120   ft. 

■  deepest  point.    The  work  is  esti- 

)e  completed   in   1922   or   10  years 

)eginning  of  the  work.    Figure  38 

.ection. 
Ats   Dam. — This    dam,    Fig.    39,    is 

i  the  Nashua   River   near   Clinton, 

I  he  Metropolitan   Water   Board   for 

water  to  the  Boston  Metropolitan 

t  is  founded  on  rock  and  contains 
;K)  cu-  yds.  of  masonry.    At  its  crest 

:  across  the  valley  is  1,250  ft.,  but 

ngth  of  the  dam  is  about  1.400  ft.. 
'te  wier  is  placed  at  an  angle  with 

im.  In  the  deepest  part  of  the  val- 
y  of  the  dam  is  140  ft.  above  the 
,  river  and  200  ft.  above  rock.  The 
iut  175  ft.  thick  and  the  top  about       p|g    3.|_ 


.yuL 

'  ftssumea  line  of  Excovotion 

Fig.  30 — Olive  Bridge  Dam,  New  York. 

iSrale   1    ili.->-ll  It.  I 

completed  in  UKiT.  Figure  40  is  a  cross-section. 

THE     THEORY     OF      MASONRY     D.\MS. 

As  Stated  in  a  preceding  paragraph  the 
French  engineer,  de  Sazilly,  was  the  first  en- 
gineer to  propose  rational  principles  for  the 
design  of  masonry  dams.  He  pointed  out  that 
there  were  three  ways  in  which  such  a  dam 
could  fail,  viz.:  (1)  By  overturning.  (2)  By 
sliding  or  shearing.  (3)  By  the  masonry  or 
the  foundation  being  crushed  by  the  pressure 
it  had  to  sustain. 

To  insure  safety  the  dam  should  have  ample 
margins    of    resistance    against    all    of    these 
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-Spier   Falls   Dam,   New   York.   1905. 
(.Scale  1  in.=SO  ft.) 


Max  now 
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9  Butte  City  Dam.  Montana,  1892. 

(Scale  1  in.  =  40.  ft.) 

Jver  Dam. — This  dam  was  built    to 
re  storage  on  the  Croton  water  shed 
»<'ted  about  40  miles   north   of   New 


Fig.    32 — Pathfinder    Dam,    Wyoming,   1910. 

(Srale  1  in.  =  SO  ft.  i 

It  is  built  of  Cyclopean  masonry  with  concrete 
blocks  for  facing.  This  was  the  fir.st  dam 
built  bv  the  New  York  Board  of  Water  Supply 


Fig.  33 — Shoshone  Dam,  Wyoming,  1910. 

(Scale  1  in.  =  SO  ft.) 

modes  of  failure.  De  Sazilly  was  unable  to 
devise  equations  for  determining  the  outlines 
of  a  profile  which  should  contain  the  minimum 
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area  consistent  with  the  given  conditions,  but 
he  found  that,  within  the  hmits  of  actual  prac- 
tice, a  dam  having  sufficient  strength  against 
overturning  and  crushing  would,  as  a  rule,  also 
resist    safely    all    tendency    to    slide    or    shear. 

Jfad-J99.69 
\   18'  I 

"'""  £l.tee/ 


of  pressures  on  the  masonry  intersects  the  as- 
sumed joint  at  its  center  (Fie.  41).  In  this 
case  the  diagram  representing  the  reaction  of 
the  masonry  below  the  assumed  joint  is  a  rect- 
angle.    If  the  resultant  pressure  intersects  the 


sures    at    the    faces    where    the   my 
weakest.  'rJ'  ! 

The  distribution  of  pressure  in  a  L 
uniformly    varying   stress    has  been  C '^" 
adopted.     In  making  the  calculationsf* 
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Fig.    34 — Lake    Cheesman    Dam,     Colorado.     1904. 

(Scale  1  in.  =  80  ft.) 


EB8 
Fig.  36 — New  Croton  Dam,  New  York,  1906. 

(Scale  1  In. =80  ft.) 


The  reason  why  this  happened  to  be  the  case 
was  because  de  Sazilly  limited  the  pressures  in 
the  masonry  and  on  the  foundation  to  the  very 
low  pressure  of  6  kg.  per  square  centimeter 
(about  6  tons  per  square  foot).  If  he  had  al- 
lowed pressures  of  10  to  20  tons  per  square 
foot,  which  exist  in  some  modern  dams,  he 
would  have  found  that  under  certain  condi- 
tions a  dam  might  slide  or  shear  apart  even 
though  strong  enough  against  overturning. 

Having  fixed  his  limit  of  pressure,  de  Sazilly 
designed  a  profile  type  in  which  the  maximum 
pressures  in  the  masonry  (which  occur  at  the 
faces)  just  reached  the  limit  established,  ex- 
cept near  the  top  of  the  dam  where  the  maxi- 
mum pressures  are  less  than  this  limit.  He 
called  this  design  a  profile  of  equal  resist- 
ance. De  Sazilly  was  unable  to  determine  the 
exact  outlines  of  this  profile,  but  he  found 
equations  for  a  stepped  profile  (Fig.  8),  which 
was   an   approximation   to  the   ideal   type.     In 
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Fig.  35 — Croton  Fails  Dam,  New  York,  1911. 
(Scale  1  in.:=80  ft.) 

calculating  the  distribution  of  pressure  at  any 
assumed  horizontal  point,  de  Sazilly  consid- 
ered the  pressure  to  vary  uniformly. 

According  to  this  law   the   pressure  is   uni- 
formly distributed,  when  the  vertical  resultant 


joint  to  one  side  of  the  center  of  the  joint,  the 
diagram  of  reaction  becomes  a  trapezoid  (Fig. 
42).  When  the  resultant  pressure  intersects 
the  joint  one-third  the  Icngtli  of  the  joint  from 
one  of  the  faces  of  the  dam,  the  trapezoid  of 
reaction  becomes  a  triangle  (Fig.  43)  and, 
finally,  when  the  resultant  pressure  is  nearer 
one  end  of  the  joint  than  one-third  the  length 
of  the  joint,  the  diagram  of  reaction  is  rep- 
resented by  two  triangles  (Fig.  44),  one  of 
which,  a,  b,  c,  represents  a  negative  strain,  i.  e., 
tension. 

It  is  somewhat  difficult  to  understand  how 
tension  can  occur  in  the  masonry  of  a  dam. 
With  eccentric  loading,  such  as  is  shown  in 
Fig.  44,  the  vertical  resultant  of  all  the  forces 
acting  above  a  given  horizontal  plane  is  sup- 
ported on  part  of  the  joint  (a,  b) ,  and  the 
tendency  ot  the  dam  to  rotate  about  a  point 
near  the  downstream  face  is  partly  prevented 
by  tension  in  the  masonry  along  b,  c. 

In  Figs.  41  to  44,  inclusive,  the  dam  is  con- 
sidered to  be  a  rigid  mass.  As  a  matter  of 
fact,  the  masonry  is  more  or  less  elastic  and 
this  condition,  doubtless,  modifies  the  distribu- 
tion of  the  pressures  at  any  assumed  horizontal 
joint  or  at  the  base.  The  late  Mr.  J.  B.  Fran- 
cis, Past  Pres.  Am.  Soc.  C.  E.,  disputed  the 
correctness  of  the  distribution  of  pressure  in  a 
dam  as  a  uniformly  varying  stress  and  claimed 
that  the  pressures  were  zero  at  the  faces  and 
a  maximum  under  the  center  of  the  dam  (see 
Trans.  Am.  Soc.  C.  E.  for  1888).  The  dia- 
gram of  reaction  given  by  Mr.  Francis  is  rep- 
resented by  two  quadrants  of  ellipses. 

The  center  of  gravity  of  the  diagram  of  re- 
action must  be  vertically  under  the  resultant 
vertical  pressure,  or  otherwise,  we  would  have 
an  unbalanced  couple  of  forces  which  would 
revolve  the  dam.  The  latter  condition  occurs 
in  the  diagram  proposed  by  Mr.  Francis,  which 
is,  therefore,  theoretically  impossible.  When 
we  modify  this  diagram  so  as  to  bring  its 
center  of  gravity  directly  under  the  resultant 
vertical  pressure,  the  diagram  approaches 
closely  to  the  form  of  a  trapezoid  and  we  get 
a  distribution  of  stress  somewhat  like  that 
shown  in  Fig.  45. 

While  the  distribution  of  stress  shown  in 
Figs.  41  to  44,  inclusive,  is  not  absolutely  cor- 
rect, if  we  take  into  account  the  elasticity  of 
the  masonry,  these  figures  give  safe  results 
bv   exaggerating,   in   all   probability,   the   pres- 
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sure,  the  wall  is  assumed,  for  convei" 
be  divided  into  a  number  of  courses/ 
zontal  joints  taken  a  convenient  distai  (■(<  r 
erally  10  to  20  ft.)   apart.     This  is  cir  <,ni 
to   facilitate   the   calculations.     In  acj  ,t4  ' 
struction  all  long  joints  must  be  avcsl,  Ji(  ■ 
bond   between   the  stones  being  brok  if  i 
directions. 


,     J---,- Rod'4/0 
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Fig.  37 — Roosevelt   Dam,  Arizon;19i'' 

(Scale  1  iii.  =  SO  ft.) 

1  wo    cases    have    to    be    considci . 
Reservoir   full   and    reservoir   empty  1' 
latter   case   the   masonry   has   only  t 't 
vertical  pressure,  while  in  the  forrmtHf 
sultant  of  the  water  pressure  and  of  t  w-ii 
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n  produces  an  inclined  resultant, 
rsects  the  horizontal  joint  nearer 
tream  face  than  the  resultant  for 
We  find,  therefore,  that 
empty    the    maximum 


npty  does, 
reservoir   is 


We  cannot  enter  here  into  a  discussion  of 
all  the  theories  about  the  distribution  of 
stresses  in  masonry  dams  that  liave  been  ad- 
vanced. Whatever  we  may  think  about  .hese 
theories,   the  practical   fact   remains   that   nu- 
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Fig.  38 — Kensico  Dam,  New  York. 

(Scalt  1  in.  =  SO  ft.  i 


the  great  height  of  the  proposed  dam  (which 
was  known  from  an  old  bridge  near  its  site 
as  "the  Quaker  Bridge  Dam"),  the  engineers 
of  the  Aqueduct  Commission  were  obliged  to 
adopt  a  much  higher  limit  of  pressure  in  the 
masonry  than  had  been  considered  safe  up  to 
that  time. 

As  has  been  stated  above,  de  Sazilly  adopted 
6  kilograms  per  square  centimeter  (about  6 
tons  per  square  foot)  as  his  limit  of  safe  pres- 
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Fig.    39 — Wachusett      Dam,      Massachusetts,    1906. 

(Scale  1  ln.  =  SO  ft.) 


urs  near  the  up-stream  face  of  the 

for  "reservoir  full"  the  ma.ximum 

at  the  down-stream  face.     In  all 

of  pressures  in  the  masonry  of  a 

wo  extreme  cases  must  be  consid- 

1  assumed  horizontal  point. 

ase  of  ■'re.'iervuir  full,"  de  Sazilly 

riters    who    immediately    followed 

ted   only   the    distribution    of    the 

iponent  of  the   inclined   resultant. 

lat  the  horizontal   component   was 

ay  the  resistance  of  the  masonry  to 

iouvier.  Levy  and  other  engineers 

d  out  that  this   method   does   not 

the  maximum   pressures   that  may 

masonry,  as  greater  pressures  will 

assuming  inclined  joints,  normal 

;ant,  instead  of  horizontal  joints. 

Rankin   recommended    that  some 

or  greater   pressures    on    inclined 

ade  by  adopting  a   lower  limit  of 

I   the  masonry  at  the  down-stream 

r  that  at  ihe  up-stream  face.  These 

!  made  respectively  1.5,62.5  lbs.   and 

ler  square   foot  in  the  logarithmic 

■signed  (Fig.  8).     This  writer  also 

portant  condition  to  those  fixed  bv 

:  engineers,  viz. :   that   the  lines   of 

■  reservoir   full    or   empty    should 

nin  the  center  third  of  each  joint, 

avoid    tension    in    the    masonry. 

engineers    named    above,    Krantz 

i  a  have  also  proposed  prolile-types 

1 

i\  Atcherly  and  Pearson  startled 
<  ing  profession  in  1904  by  demon- 
i  a  paper  on  "Some  Disregarded 
?  Stability  of  ^iasonry  Dams"  that 
tins  might  be  found  by  assuming 
/•-  divided  into  courses  by  vertical 
i  orizontal  planes. 

:ind   Pearson   and   other   engineers 

"ments  with  models  of  dams,  gen- 

'i   of   some   uniformlv    elastic    sub- 

i'  a  view  of  findin"  the  actual  dis- 

'  pressure  in  a  masonry  dam.    The 

all  such  experiments  is  that  the 

"a  dam  (especiall-  if  consisting  of 

ibble)   is  by   no   means  uniformly 

would,  therefore,  have  no  reason 

^lat  the  results  obtained  with  small 

els    would    applv    to    masses    of 


merous  masonry  dams  have  been  designed  and 
built  on  the  simple  assumption  that  the  pres- 
sures in  the  masonp-  were  distributed  as  uni- 
formly varying  stresses  as  lecommended  by 
de  Sazilly.  and  none  of  them  have  failed  e.x- 
cept  those  built  on  poor  foundations  or  in  an 
imperfect   manner. 

Ihe  early  writers  on  the  suDJect  of  masonry 
dams  considered  these  structures  to  be  acted 
on  only  by  two  forces,  viz. :  the  weight  of  the 
masonry  and  the  pressure  of  the  water  against 
the  up-stream  face  of  the  dam.  Later  it  was 
proposed  that  the  nressure  of  ice  against  a 
dam  should  be  considered  in  northern  lati- 
tudes and,  also,  an  upward  pressure  due  to 
water  getting  under  the  base  of  the  wall. 

In  1884  the  engineers  of  the  Aqueduct  Com- 
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40 — Cross   River  Dam,   New  York, 

(Scale  1  in.:=SO  ft.  i 
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mission  of  the  city  of  New  York  prepared 
plans  for  a  masonry  dam.  more  than  275  ft. 
in  height,  which  was  to  be  built  across  the 
Croton  River,  near  its  mouth,  to  form  a  large 
storage  reservoir  for  the  water  supply  of  New 
York.  In  this  connection  a  very  careful  study 
was  made  of  all  theories  about  masonry  dams 
and  of  existing  works  of  this  kind.     Owing  to 


sure  on  masonry.  Writers  who  followed  him 
raised  this  limit  to  about  8  to  10  tons  per 
square  foot.  Had  such  a  limit  been  adopted 
for  the  Quaker  Bridge  Dam,  its  base  would 
have  been  so  wide  as  to  have  made  the  cost  of 
work  almost  prohibitory.  Knowing  that  good 
masonry  could  stand  safely  much  greater  pres- 
sures than  8  to  10  tons  ner  square  foot,  the 
engineers  of  the  Aqueduct  Commission  boldly 
fixed  the  limit  of  pressure  in  the  dam  at  16 
tons  per  square  foot,  which  made  the  base  of 
the  wall  about  216  ft.  wide. 

Great  opposition  arose  to  the  construction 
of  this  dam,  owing  to  its  unprecedented  height 
— more  than  100  ft.  greater  than  that  of  the 
highest  existing  masonry  dam,  at  that  time, 
the  famous  Furens  dam  in  France. 

On  account  of  the  importance  of  the  ques- 
tions involved,  the  Aqueduct  Commissioners 
appointed  in  1888  a  Board  of  Experts,  consist- 
ing of  three  prominent  engineers :  Joseph  P. 
Davis,  James  J.  R.  Croes  and  William  F. 
Shunk,  to  examine  carefully  the  plans  that  had 
been  prepared  for  the  Quaker  Bridge  Dam  and 
to  suggest  any  modifications  that  the  board 
might  deem  advisable. 

The  board  agreed  generally  with  the  manner 
in  which  the  engineers  of  the  Aqueduct  Com- 
mission had  designed  the  profile  of  the  dam, 
except  that  it  thought  that  an  ice  pressure,  as- 
sumed at  43.000  lbs.  oer  lineal  foot  at  the  high- 
est ice-line,  should  be  included  in  the  forces 
acting  on  the  dam.  The  introduction  of  this 
force  into  the  calculations  which,  as  far  as  the 
writer  knows,  was  suggested  by  the  Board  of 
Experts  for  the  first  time,  increased  the  upper 
part  of  the  profile  of  the  proposed  dam  con- 
siderably. 

The  Board  of  Experts,  recommended  also, 
that  the  plan  of  the  dam  should  be  curved, 
whereas  the  engineers  of  the  -Aqueduct  Com- 
mission had  proposed  to  make  the  plan 
straight,  in  view  of  the  width  of  the  valley 
(about   1,300   ft.). 

The  dam  was  not  built  until  1892  to  1907. 
The  location  was  changed  to  a  place  about  Wi 
miles  above  the  old  "Quaker  Bridge"  and  the 
dam  was  named  "the  New  Croton  Dam."  The 
dam  was  built  in  accordance  with  the  plans 
prepared  originally  by  the  engineers  of  the 
Aqueduct  Commission,  viz. :  straight  in  plan 
and  without   taking  ice  pressure  into  account. 

In    April.    1900,    a    masonry    dam    that    had 


592 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVJI. 


been  built  in  18'J1  across  the  Colorado  River 
at  Austin,  Texas,  failed  after  a  heavy  rainfall 
that  raised  the  river  11  ft.  above  the  crest  of 
the  dam.  The  wall,  whicli  has  a  maximum 
height  of  about  68  ft.,  was  built  on  a  limestone 
foundation   in  which  a  fault.  7o  ft.   wide.  ex- 


Fig.  41. 

tending  to  an  indefinite  depth,  occurred.  This 
fault  was  filled  with  adobe,  havmg  an  occa- 
sional streak  of  red  clay.  The  loundation  of 
the  dam  was  not  carried  down  deep  enough 
in  this  place  and  it  is  quite  likely  that  a  con- 
siderable upward  pressure  occurred  by  water 
getting  under  the  foundation.  This  force  and 
the  fact  that  the  down-stream  toe  of  the  dam 
was  undermined  by  water  flowing  over  the 
dam  contributed  largely  to  the  failure,  which 
occurred  by  sliding. 

About  this  time,  engineers  began  to  take 
into  account,  in  designing  masonry  dams,  a 
possible  upward  pressure  under  the  base  of  the 
wall.  This  was  done  in  calculating  the  pro- 
files for  the  VVachusctt  Dam,  built  in  1900  to 
1906.  In  this  case,  for  lack  of  any  definite  in- 
formation on  the  subject,  an  upward  pressure 
equal  to  two-thirds  of  the  full  head  in  the 
reservoir  was  taken  at  the  up-stream  face  and 
assumed  to  diminish  regularly  to  zero  at  the 
down-stream  face.  In  addition  to  this  an  ice 
pressure  of  47,000  lbs.  per  lineal  foot  was  as- 
sumed to  act  at  the  highest  ice-line.  The 
profiles  for  the  Cross  River  and  the  Croton 
Falls  Dams  were  determined  in  a  similar  man- 
ner, with  the  e.xception  that  the  ice  pressures 
were  assumed  respectively  at  24,000  and  30,- 
oiw)  lbs.  per  lineal  foot. 

In  1895  Mr.  Robert  Van  Buren  presented  to 
the  American  Society  of  Civil  Engineers  a 
paper  on  "High  Masonry  Dams,"  in  which 
he  recommended  that  (he  profile  of  a  masonry 
dam  be  determined  by  assuming  an  upward 
water  pressure  equal  to  the  full  head  in  the 
reservoir,  acting  uniformly  under  the  whole 
base  of  the  dam;  and,  also,  by  including  in 
northern  latitudes  in  the  talculations  an  ice 
pressure  of  about  40,000  lbs.  per  lineal  foot 
at  the  highest  ice-line.  By  adopting  these  con- 
ditions, Mr.  Van  Buren  arrived  at  the  pro- 
file shown  in  Fig.  4G,  which  for  a  height  of 
250  ft.  has  a  base  of  352  ft. 

Such  a  design  is,  doubtless,  verv  safe  and 
might  be  adopted  if  we  did  not  have  to  con- 
sider the  question  of  cost.  If  safety  alone 
had  to  be  considered,  we  might  as  well  once 
for  all  lay  down  the  simple  rule  of  making 
the  width  of  the  dam  at  any  level  equal  to 
one  and  a  half  times  its  height.  Skill  in  en- 
gineering consists,  however,  in  obtaining  the 
required  security  at  a  minimum  expense. 

For  comparison,  we  have  shown  in  Fig.  46 
profiles  of  high  masonry  dams  that  have  been 
built.  If  the  hiffhest  of  these  structures — the 
New  Croton  Dam — had  been  designed  accord- 
ing to  Mr.  Van  Buren's  recommendation,  its 
base  would  have  been  over  400  ft.  wide  for  a 
height  of  297  ft.,  whereas,  as  actually  built 
the  base  has  only  a  maximum  width  of  206  tt. 
In  1911,  Mr.  John  R.  Freeman.  M.  Am.  Soc. 
C.  E.,  made  practically  the  same  recommenda- 
tions as  those  contained  in  Mr.  Van  Buren's 
paper,  but  the  conditions  made  as  regards  up- 
ward pressure  and  ice  pressure  seem  to  be 
excessive  and  are  not  likely  to  be  adopted  in 
practice. 

In  1884.  Mr.  Wegmann  assisted  the  late  A\- 
phon.se    Fteley,    Consulting    Engineer    at    the 


time,  and,  later,  Chief  Engineer  of  the  Aque- 
duct Commission  of  the  City  of  New  York, 
in  the  studies  and  investigations  made  for  the 
proposed  Quaker  Bridge  Dam.  In  this  con- 
nection the  subjects  of  ice  pressure  and  of 
upward  pressure  under  the  base  of  the  dam 
were  carefully  considered.  While  fully  realiz- 
ing the  great  force  exerted  by  water  in  freez- 
ing, if  confined,  as  between  two  bridge  piers, 
Mr.  Fteley  was  of  the  opinion  that  in  the  case 
of  a  reservoir  with  sloping  banks,  formed  by  a 
dam  built  in  a  narrow  gorge,  no  great  ice  pres- 
sure would  be  exerted  against  the  dam,  as  the 
pressure  would  follow  the  line  of  least  re- 
sistance and  would  shove  the  ice  up  on  the 
banks. 

As  regards  upward  pressure  from  water 
getting  under  the  base  of  a  dam,  Mr.  Fteley 
thought  that  in  the  rock  formation  existing 
in  the  Croton  Watershed  and  with  the  precau- 
tions contemplated  to  be  taken  in  securing  a 
good  foundation  for  the  Quaker  Bridge  Dam, 
any  upward  pressure  that  might  find  its  way 
through  seams  or  fissures  in  the  rock  would 
be  found  on  only  a  small  area  of  the  base  of 
the  dam.  For  these  reasons  he  disreg:arded 
both  ice  pressure  and  upward  pressure  in  de- 
signing the  profile  of  the  Quaker  Bridge  Dam, 
which  was  adopted,  with  very  slight  inodifica- 
tions.  for  the  New  Croton  Dam. 

No  one  looking  at  this  grand  structure 
would  suppose  that  it  was  in  a  very  insecure 
condition,  and  yet,  if  we  apply  to  it  and  to 
many  other  existing  dams  the  test  recoin- 
inended  by  Van  Buren  and  Freeman,  viz. : 
strength  to  resist  upward  pressure,  equal  to  the 
full  head  of  the  reservoir  and  distributed  over 
the   whole   liase  of  the  dam,   and,   in   addition 


The  writer  inclines  to  Mr.  Ftele 
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to  this,  in  winter  an  ice  pressure  of  about  25 
tons  per  lineal  foot,  the  lines  of  pressure  in 
these  dams  would  fall  considerably  outside 
of  the  profiles,  so  that  the  only  force  prevent- 
ing them  from  being  overturned  would  be  the 
resistance  of  the  masonry  to  tension.  Such  a 
condition,  doubtless,  does  not  e.\ist. 

There  is  a  considerable  difference  of  opinion 
among  engineers  as  regards  upv/ard  pressure 
and  ice  pressure.  In  the  writer's  opinion  the 
existence  of  upward  pressure  depends  mainly 
upon  the  geological  formation  at  the  site  of 
the  dam,  the  depth  of  the  foundation  and  the 
care  taken  in  clearing  seams  and  fissures  in 
the  rock.  If  a  dam  is  to  be  built  on  porous 
sandstone,  underlain  by  shale  having  seams 
filled  with  clay  and  gravel — like  that  of  the 
ill-fated  dam  at  Austin.  Pennsylvania — a  con- 
siderable allowance  for  upward  pressure 
should  be  made — just  how  much  is  purely  a 
matter  of  judgment  and  cannot  be  fixed  by 
any  rule.  If,  however,  the  dam  is  founded 
on  good  rock,  which  is  practically  impervious 
to  water,  no  allowance  for  upward  pressure 
need  be  included  in  determining  the  profile. 
Engineering,  like  the  practice  of  medicine,  re- 
quires the  combination  of  science  and  good 
judgment.  We  cannot  make  standard  draw- 
ings for  masonry  dams  that  can  be  used  uni- 
versally, but  must  adapt  our  plans  to  the  con- 
ditions existing  in  any  given  case. 

It  is  to  be  hoped  that  some  experiments  will 
soon  be  made  to  ascertain  how  much  thrust 
ice  may  exert  against  a  dam.  One  way  of  ob- 
taining some  indication  of  what  this  force 
may  be  would  be  to  allow  ice  to  be  formed 
against  the  stop  planks  of  a  waste  weir,  sup- 
porting these  planks  with  steel  or  iron  rods 
which  would  yield  at  a  certain  fixed  pressure. 


ordinary  reservoirs  in  this  latitudeL  i" 
pressure  is  exerted  against  a  dam  A  ' 
many  weak  mill  dams  exist  wliich.„  f/'- 
ruptured  each  year  if  ice  exerteche  v' 
pressures  assumed  to  exist  by  soraeim 
These  dams  do  not  fail,  and'  we  nt  .T' 
fore,  believe  that  they  have  not  to  sLn , 
great  ice  pressure.  J     ' 

Thus  far  the  writer  knows  otU. 
case  on  record  in  which  ice  pressure'as'j" 
tically,  the  primary  cause  of  the  iin  ■ 
masonry  dam,  viz. :  that  of  the  dl  of"'' 
Minneapolis  Mill  Company.  Thistjii  ,' 
535  ft.  long  and  about  18  ft.  high.i  ,. .!',' 
ing  wall,  parallel  with,  and  350  ft.  diLtft'. 
the  dam  forms  the  opposite  side  ohei),v 
In  winter,  ice  4  ft.  thick  forms  ii'hc  n',, 
and  ice  10  to  12  ins.  thick  freezes  ains  ■ 
dam  to  the  depth  of  10  to  12  ft. 

During  the  week  the  pond  with  i'lCff- 
in   winter   is    drawn   down  two  otiote  ■ 
to  meet  the  demands   for  power,  b  on  < 
days  the  water  and  ice  rise  to  the  nijal ; 
The  ice  along  the  dam  and  retain!  « 
mains,    however,    adhering    to    thni; 
Cracks  caused   by  the  unequal  mo 
ice  sheet  are  soon  closed  by  expansii  .i 
ing.     It   is   evident   that   in  this  c,  ; 
exerts    against    the    dam,    in   addii 
force  caused  by  expansion,  an  addit , 
somewhat  like  that  made  by  a  top: 

The  dam  was  built  in  1893  an 
cessfully    in    spite   of    the   great   j. 
which  it  was  exposed  until  the  spr 
when  a  section  of  the  waste-weir.  1  ■ 
failed   by  sliding.     In  the  precedm,- 
had  been  noticed  that  the  pressure  > 
the  dam  to  revolve  slightly  about  ;i 
its  down-stream  toe.     The  top  of  t' 
moved    in    this    manner    about  ;i 
stream  without  the  walls  having  il; 
was  cut  along  the  dam,  which  retii 
about  half  the  way  to  its  original  [n 
prevent  a  repetition  of  the  motion. . 
were   drilled,    25   ft.   apart,   throii.s; 
and  4  ft.  deep  into  the  rock.    Thrt 
anchor  bolts   were  placed  in  thesf 
surrounded  with  grout.     These  ro 
however,   like   pipestems  when  the 
curred  in   the   following  spring.     J 
the  dam  that  failed  was  soon  rebuil 

Thus   far,   we   have  supposed  a  im  !i 
built  straight  in  plan  and  to  resislw' 
of   the   water   only   by    its  weight, 
walls  acting  in  this  manner  are  cill 
Dams.''     The  idea  naturally  S'lgge 
curve  the  plan   of   a   dam,  convex 
so  as  to  make  the  structure  act  as  : 
arch.     That   in    the   case   of  a  na 
much  additional  strength  mav  be  g,i  i 
manner,   was   shown  conclusively  1  ii 
struction  of  the  Zola  Dam,  built  iir 
1843.   and   of  the   Bear  Valley  Da  ; 
California, Jn, 1884.     Both  of  these  ir 
have   been  overturned   if  their  pla 
been  curved,  causing  thus  arch-ait;  i 


Fig.  A3. 

The  profile  of  the  latter  dam,  wli  '■ 
high,  is  especiallv  bold.  .M  the  en  ti  ■■ 
is  3.17  ft.  thick;  at  a  depth  of  48  fje.f 
top  of  the  wall  is  8.42  ft.  thick,  id  '■' 
base  the  width  is  20  ft.  The  dan.  isJf" ' 
stream  w-ith  a  radius  of  335  ft.,  a  '■ 
300   ft.  long  on  the  crest. 

Mr.  F.  E.  Brown,  the  engineer  w  0'-^ 
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lis  dam,  adopted  the  plan  \vc  have 
s  all  the  cement,  tools  and  supplies 
niied  70  miles  over  rough  mountain 
■  site  ot  the  dam,  and  the  available 
>ans  were  very  restricted.  This 
iiccessfuUy  until  1910,  when  it  was 
a  more  substantial  structure  built 
about  200  It.  further  down-stream. 


.     11    d 


Fig.  44 


pies  we  have  given  show  that  a 
)nry  dam.  built  across  a  narrow 
will  act  as  a  horizontal  arch,  ll 
is  considerable  w-idth,  the  pressure 
ic  masonry  by  arch-action  would 
lan  those  resulting  from  the  wail's 
;    water    pressure    by    its    weight 

n  act  as  an  arch  in  a  wide  valley 
.hall  he  draw  the  line  between  a 
a  wide  valley?     These  are  some 
ons  that  puzzle  engineers, 
links  that  a  curved   dam  will   act 
if  its  thickness   does   not   exceed 
the  radius  of  its  up-stream  (con- 
Another    French    engineer,    Mr. 
"laces   the   limiting    value    of    the 
the  base  of  the  dam  at  one-half 
IS  of  the   up-stream    side.      Prof. 
Dmmends  that   a    dam    be   always 
resist  the  water   pressure   by   its 
and  that,  in  the  case  of  a  narrow 
lan  be  curved   to  give   some   ad- 
lirity   to   the    work.      For   a    long 
irs  followed  Rankine's  advice  and 
hut  reducing  the  profile  of  a  dam 
•iption  that  it  acted  as  a  horizontal 
e.  however,  this  has  been  success- 
many  instances. 
I  on  "Concrete  and  Masonry  Dam 
I  in  New  South  Wales"  (See  Proc. 
. 'ol.  178,  p.  1),  Mr.  Leslie  Augus- 
rt'ales,   M.   Inst.   C.   E.,   describes 
I  ed  concrete   dams   built   in    1896 
■se  dams  equal  in  boldness  the  de- 
Bear    Valley    Dam,    mentioned 
•  profiles  of  these   reservoir  walls 
'  ned  by  considering  the   dams   to 
is   of   rigid   cylinders,    subject    to 
■r  pressure,  disregarding  any  ad- 
'■  igth   that   might    be    due    to    the 
c  masonry.     These   dams  are  all 
",  having  height  of  2-5  to  65   ft- 
imdation. 
",  >  of  the  Roosevelt,  Pathfinder  and 
^ms,  built  recently  by  the   U.    S. 
'  Service,    were    considerably    re- 
1  'gravity-sections,"  by  curving  the 
1  dam  and  assuming  the  walls  to 
iital  arches.    The  method  in  which 
>•   were   determined    was    devised 
:    'Wheeler.   M.   Am.    Soc.    C.   E., 
tection  of  George  Y.  Wisner,  Con- 
ijiecr  of   the    U.    S.    Reclamation 

tvity-dam^,  across  comparatively 
'  have  been  curved  in  plan,  not 
i  ngineers  expected  these  walls  to 
^li,  but  with  a  view  of  avoiding 
t  masonry,  as  with  a  curved  plan 
essure   tends   to   consolidate   the 
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asonry  dams  in  Spain  were  gen- 

i  rubble  masonry,  faced  with  cut 

irens  Dam  and  some  other  reser- 

'  It  soon  afterward  in  France  were 


constructed  enlinly  of  rubble  masonry  con- 
sisting of  stone-,  which  one  or  two  laborers 
could  lift.  Great  care  was  taken  to  make  its 
stones  break  joints  in  all  directions  so  as  to 
rnake  the  dam  as  nearly  as  possible  a  mono- 
lith. The  best  st.incs  wire  laid  at  the  faces. 
A  cut-stone  facing  was  not  used,  as  the  French 
engineers  thought  that  that  kind  of  masonry 
would  not  settle  uniiornily  with  the  rubble 
"hearting"   of   the   liani. 

Most  of  the  masonry  dams  built  in  the  east- 
ern part  of  the  United  States  to  about  the 
year  1900  were  built  of  rubble  masonry  formed 
of  large  stones,  1  to  3  cu.  yds.  in  size,  faced 
witli  cut  stone. 

The  San  Mateo  in  California  was  construct- 
ed entirely  of  concrete  which  was  laid  in  the 
dam  in  large  moulds,  containing  200  to  300  cu. 
ft.  These  blocks  had  numerous  offsets  and 
were  dovetailed  together  in  an  ingenious  man- 
ner. Thev  were  so  well  bonded  in  all  direc- 
tions that  the  dam  forms  practicallv  a  mono- 
lith. 

In  the  construction  of  the  Boonton  Dam  in 
1900  to  1905,  a  class  of  masonry,  known  as 
rubble  concrete,  came  nito  use.  It  consists  of 
large  rough  blocks  of  stone,  just  as  they  come 
from  the  quarry,  imbedded  in,  and  surrounded 
by.  concrete.  In  building  a  dam  of  rubble, 
consisting  of  large  stones,  each  stone  must  be 
raised  one  or  more  times  to  ensure  that  the 
mortar  bed  fits  the  stone  properly.  With 
rubble,  this  expense  is  avoided.  The  large 
stones  are  placed  in  a  bed  of  wet  concrete  and 
are  jarred  and  joggled  by  bars,  until  they 
settle  well  into  the  concrete,  which  is  thor- 
oughly   w'orkcd    to   permit    the    escape   of   air. 


Fig.  45. 

In  this  manner  all  voids  in  the  beds  of  the 
large  stones  are  prevented.  The  joints  are 
made  by  concrete  into  wdiich  small  stones  are 
placed.  About  30  to  40  per  cent  of  the  rubble 
concrete  consists  usually  of  large  stones  meas- 
uring 1  to  3  cu.  yds.,  except  near  the  top  of  a 
dam  where,  on  account  of  the  narrow  width 
of  the  wall,  the  percentage  of  large  stone  is 
considerably  less. 

This  class  of  masonry  is  gaining;  in  favor 
for  the  construction  and  was  used  in  part  of 
the  New  Croton  Dam,  and  in  the  Boonton, 
Cross  River,  Croton  Falls',  Olive  Bridge, 
Roosevelt,  Shoshone,  Pathfinder  Dams,  etc. 
In  some  of  these  structures,  the  facing  con- 
sists of  concrete  block  cast  in  molds.  This  an- 
swers all  the  purposes  so  far  as  strength  is 
concerned,  but  does  not  present  the  fine  ap- 
pearance of  a  facing  of  cut  granite. 

However  carefully  the  masonry  be  laid  in 
a  dam,  some  leaking  through  the  walls  always 
takes  place.  In  well  built  dams  this  leakage 
shows  itself  only  as  wet  spots  on  the  down,- 
stream  face  of  the  dam.  Until  quite  recently 
no  provision  was  made  in  masonry  dams  for 
expansion  and  contraction,  caused  by  changes 
in  the  temperature,  and  consequently  cracks 
occurred  in  the  masonry.  _  The  central  part 
of  the  masonry  soon  acquires  a  constant 
temperature  at  which  it  remains,  but  near  the 
faces  the  masonry  is  subject  to  expansion  and 
contraction.  To  avoid  this  difficulty  and  to 
prevent  cracks  the  masonry  in  the  upper  part 
of  the  Croton  Falls  Dam  was  reinforced  near 
the  face  for  the  upper  40  ft.  to  the  crest  by 
means  of  steel  bars  1%  in.  square,  having  their 
ends  forged  to  a  right  angle  hook,  so  that  the 
bars  could  be  hooked  together  in  a  continuous 
line  forming  a  tension  member.  Similar  bars 
were  put  into  the  upper  5  ft.  of  the  dam  below 


the  roadway.  In  spite  of  this  precaution  three 
"temperature  cracks  '  occurred. 

To  allow  for  e.xpansion  and  contraction,  the 
Olive  Bridge  Dam  is  being  built  with  stag- 
gered "expansion  joints"  at  intervals  of  about 
84  ft. 

One  side  is  made  of  concrete  blocks  which 
are  coated  at  the  joint  with  a  lubricant  to 
prevent  the  masonry  on  the  other  side  of  the 
joint  from  adhering  to  the  blocks.  If  the 
offset  and  key  formed  by  the  concrete  blocks 
do  not  prevent  leakage,  a  copper  strip  will 
be  inserted  across  the  expansion  joint  in  con- 
crete in  the  up-stream  portion  of  an  in.spection 
well  that  is  to  be  provided  at  the  joint.  As  a 
last  resort,  the  whole  inspection  well  can  be 
filled  with  some  elastic,  water-tight  material,  if 
it  prove  necessary.  The  efficiency  of  this  method 
of  permitting  expansion  and  contraction  in  the 
masonry  will  be  watched  with  interest  on  the 
completion  of  the  reservoir. 

In  the  Olive  Bridge,  Vyrnwy.  Urf  Dams, 
and  in  some  others,  a  system  of  drain  pipes 
leading  to  one  or  more  drainage  galleries,  is 
built  into  the  masonry  to  afford  an  outlet 
for  any  water  that  may  percolate  into  the 
masonry.  Here  again  we  have  a  question  about 
which  engineers  are  not  agreed.  The  object 
of  the  drainage  system  in  a  dam  is  to  prevent 
the  water  that  may  enter  the  masonry  from 
exerting  an  upward  pressure.  On  the  other 
hand,  it  is  argued  that  such  a  sv\stem  facili- 
tates leakage  from  the  reservoir.  Some  prom- 
inent engineers  have  held  that  drainage  sys- 
tems should  not  be  introduced  into  the  mason- 
ry and  that  every  effort  should  be  made  to 
close  and  seal  the  foundation  and  to  make  the 
masonry  as  compact  as  possible. 

If  the  dam  has  to  be  built  on  porous  rock, 
it  may  be  impossible  to  prevent  upward  pres- 
sure over  a  considerable  part  of  the  base  of 
the  wall.  In  such  a  case  a  drainage  system 
built  into  the  foundation  masonry  may  be  a 
necessity.  To  what  extent  water  percolating 
into  the  masonry  above  the  foundation  may 
exert  an  upward  pressure  is  not  known.  A 
cautious  engineer  will  feel  inclined  to  make 
some  allowance  for  such  a  force,  but  as  a 
matter  of  fact  a  great  many  firie  masonry 
dams,  such  as  the  Furens.  Ban,  New  Croton, 
Titicus  dams  and  many  others  are  standing  in 
whose  design  no  allowance  was  made  for  a 
possible  upward  pressure  under  the  base  or 
at  anv  higher  level. 

If  the  foundation  is  of  such  a  character  as 
to  require  some  allowance  for  upward  pres- 
sure, the  profile  of  the  dam  will  have  to  be 
designed  so  as  to  be  able  to  withstand  such 
a  force  acting  practically  at  any  depth  below 
the  top  of  the  dam,  as  the  foundation  of  a 
dam  generally  rises  gradually  from  the  centre 
of  the  valley  towards  the  ends  of  the  dam.  To 
make  the  saine  profile  applicable  to  different 
parts  of  the  dam  it  is  calculatedr  therefore,  to 
withstand  an  upward  pressure  at  each  assumed 
horizontal -joint. 

Every  reservoir  must  have  an  overflow-weir 
(called  also  waste-weir)   over  whose  crest  the 


Fig,  46. 


water  in  the  reservoir  can  find  an  outlet  when 
it  begins  to  rise  above  the  fixed  "high-water 
mark."  This  weir  forms  what  we  might  call 
the  safety  valve  of  the  reservoir.  Its  length 
may  be  calculated  by  the  usual  formulae  for 
weirs,  so  soon  as  the  volume  of  water  thai: 
may  have  to  be  discharged  per  second  has 
been    estimated,    and    the    greatest    depth    of 
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Fig.  47 — Sections  of  Forty  Masonry  Dams    Drawn  to  Same  Scale. 
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water  on  the  crest  of  the  overflow-weir  has 
been  decided  upon. 

Frequently  the  overflow  weir  forms  a  pro- 
longation of  the  main  masonry  dam,  but  some- 
times it  is  located  at  some  distance  from  the 
main  dam  and  discharges  into  a  lateral  valley. 

The  waste-channel  from  the  overflow  weir 
must  be  made  sufficiently  large  to  be  able  to 
discharge,  without  backing  up,  all  the  water 
that  may  waste  over  the  weir.  For  small  vol- 
umes of  discharge  the  waste-channel  may  con- 
sist of  a  tunnel. 

In  constructing  dams  across  large  streams. 
liable  to  great  variations  in  their  flow,  the 
whole  dam  is  often  built  as  an  overflow  weir- 
Such  dams  have  not  only  to  resist  the  hydro- 
static pressure  of  the  water,  but.  also,  the 
impact  and  surging  of  the  overflowing  water, 
the  backlash,  the  filling  of  mud  against  the 
uo-stream  face,  and  occasionally  a  partial 
vacuum  on  the  down-stream  face.  These  walls 
are  also  liable  to  have  an  upward  pressure 
under  the  base. 

Overflow  weirs  require  much  larger  profiles 
than  those  which  can  safely  be  adopted  for 
reservoir  walls.  It  would  be  a  great  mistake 
to  determine  the  profiles  of  such  weirs  by  the 
rules  usually  laid  down  for  masonry  dams — 
meaning  by   this    designation    reservoir   walls. 

The  Vyrnwy  Dam  in  England  is  an  exam- 
ple of  a  dam  designed  to  act  for  its  whole 
length  as  an  overflow  weir.  In  this  country 
the  most  important  work  of  this  kind  is  the 


La  Grange  Dam,  which  has  a  height  of  about 
128  ft.  above  the  foundation.  This  dam  was 
built  in  1891  to  1894  across  the  Tuolumne 
River  in  California  to  divert  the  water  of  the 
river  into  two  canals,  one  on  each  side  of  the 
valley.  During  floods  46,000  cu.  ft.  per  second 
— corresponding  to  a  depth  of  12  ft.  of  water 
on  the  crest — has  passed  safely  over  the  dam. 
Besides  an  overflow  weir,  a  dam  has  usually 
a  gate-house  from  which  the  water  is  taken 
from  the  reservoir  by  means  of  one  or  more 
outlet  pipes.  Scour  pipes  are,  also,  laid  through 
the  dam  and  serve  to  empty  the  reservoir  when 
required. 


A  Device  for  Inspecting  the  Condition 
of  Small  Pipe  Sewers. 

The  accompanying  illustration  shows  the 
method  of  examining  the  condition  of  small 
pipe  sewers  by  means  of  the  G-K  Sewer  In- 
spection Device  recently  put  on  the  market 
by  the  Union  Clay  Products  Co.,  of  40  Church 
St.,  New  York  city. 

The  inspection  device  comprises  a  telescope 
with  a  right  angle  prism  at  the  object  end, 
and  an  electric  torch  of  eight  candle  power 
which  is  held  on  the  axis  of  the  sewer  pipe 
by  means  of  springs  conforming  to  the  size 
of  pipe.  The  telescope  is  mounted  on  a  tri- 
pod which  is  set  up  over  the  channel  through 
the   manhole.     The   line   of   sight   is   directed 


along  the  axis  of  the  sewer,  and  ■  oji 
focuses  on  the  illuminated  portioDtl 
ner  surface.     In   this   manner  suc-sivp 
tions   of 'sewer   from   15   to  18  in '■' 
be  examined  by  the  operator. 

The  electric  torch,  which  consist  ■ 
candle  power  lamp  in  a  glass  c}  .- 
long,  is  attached  to  a  cord  whicl  : 
through  the  sewer  previously  by  ; 
float  or  rods.  A  tag  line  or  tap.- 
to  the  torch,  graduated  in  length  i 


Fig.    1— Tne   G-K   Sewer   Inspect 

less,  and  it  unreels  at  the  feet  of  ^ 
using  the   telescope.     By   notirg  - 
on  the   tape  and   feature  of  intei;. 
leaks,  cracks,  branch  connections,  h  ' 
located  with  reference  to  the  man  it 
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The    principal    railroad 
construction   contract   let 
during  the  past  few  days 
appears    to    be    the    one 
awarded  by  the  Southern 
Pacific    Ry.    for   the    con- 
struction   of    its    Fernley 
Bids   on   the   work   were 
\pril  1  but  the  contract   was   let 
days  ago.     This   is   a    124-mile 
11  cost  something  like  $4,000,000. 
Construction   Co.,   Ogden,  Utah, 
work,     .'t  looks  now  as  though 
he    railroads    were    holding    up 
ir  contracts  until   the   beginning 
fiscal  year  on  July  1.     It  seems 
after    that    date    a    number    of 
contracts  will  come  up   for  let- 
c  was  a   report   that   the   Caro- 
ilield    &    Ohio    Ry,    had    started 
1  work  on  its  contemplated  e.x- 
m  Dante,  Va..  to   Elkhorn   City, 
report  is  denied  by  the   officials 
.ay.     It  looks  now  though,  that 
■  only  a  short  time  before   con- 
let  on  this  work.     Among  the 
nstruction   work    let    recently    is 
ig-     Arthur  McMullen,   13   Park 
York  City,  at  §3,889.775,  for  the 
1   of   Sec.    14   of    the    Lexington 
y  in  New  York  City;  Utah  Con- 
;o.,    Ogden,    Utah,    for    double- 
e    Southern     Pacific    Ry.     from 
I    Winsted.    four    miles    east    of 
ev.;  the  following  received  sub- 
orn Lane   Bros.,   Altavista,   Va., 
r.  the  new  line   of  the   Raleigh, 
Southern  Ry.  from  Raleigh.  N. 
V,    N.    C. :      Fisher    &    Carozza, 
Md.;    Waugh,    Calder    Co..    Or- 
Ross    &    Powell,    Columbia,    S. 
irolwell.  High  Point,  N.  C.,  and 
Blacksburg,  S.  C. 

'  y  of  highway  work,  the  biggest 
he  year,  or  for  several  years, 
:g  advertised  by  the  New  York 
;iay  Commission.  Bids  will  be 
;that  Board  on  June  3.  4.  5,  6 
tOO  miles  of  highwav  improve- 
n  win  cost  about  512,000,000. 
i  ylvania  calling  for  bids  on  a 
1  amount  of  work,  Ohio  taking 
i  or  seven  roads  each  week,  and 
iking  bids  on  the  first  40  miles 
1  highway  construction,  there  is 
f  in   sight   for   road   contractors. 

'I  last  issue  the  Department  of 
"f  Canadian  Pacific  Ry.  has 
J  large  contracts  for  work  in 
rw-ith    its    irrigation    system    in 

ant.  Smith  &  Co.  and  McDon- 
;:ouver  secured   a  contract   run- 

er  $5Cfl.000  for  the  construction 
r  reinforced  concrete  aqueduct, 
5n  length,  near  Brooks,  which 
je  next  two  summers  to  com- 
r,-  Bros,  and  Boomer  &  Hughes 
Mnd  Seattle  have  been  awarded 
I  contract,  amounting  to  about 
i  the  construction  of  a  large 
reinforced  concrete  struc- 
; :  canal  system  in  that  section 
T  tion  block  lying  between  Bas- 

rooks  and  the  Bow  and  Red 
«.     Another   good    sized   irriga- 


tion job  which  will  come  up  for  letting  in 
three  or  four  weeks  is  that  of  the  Ogden 
River  Reservoir  Co.  This  company  plans  to 
build  a  reservoir  in  the  South  Fork  of 
the  Ogden  River,  IS  miles  east  of  Ogden 
City.  The  estimated  cost  of  the  dam  is 
$1,057.0(K).  Contracts  will  be  called  for 
to  build  the  first  50  feet  of  the  dam  within 
the  ne.xt  30  days. 

In  the  way  of  sewer  work  one  of  the 
largest  contracts  on  which  bids  have  been 
opened  the  past  week  is  that  of  the  Pas- 
saic Valley  Sewerage  Commission.  This 
work  called  for  the  construction  of  Section 
15  of  the  main  intercepting  sewer  in  the 
city  of  Passaic  and  Acquakanonk  Town- 
ship. The  Donlon  Contracting  Co.,  Brook- 
lyn, N.  Y.,  at  $207,419,  was  the  low  bidder. 
The  high  bidder  offered  to  do  the  work 
at  $993,733. 

Bids  on  one  of  the  largest  government 
dredging  contracts  of  the  year  were 
opened  May  15  by  the  U.  S.  Engineer  at 
Garveston,  Tex.  This  work  called  for  the 
dredging  of  the  Houston  Ship  Channel 
and  was  divided  into  three  divisions,  the 
total  yardage  being  20,463,000.  Under  Di- 
vision 2  an  alternate  route  was  bid  on 
which  would  bring  the  total  yardage  to 
23,175,000.  The  Bowers  Southern  Dredg- 
ing Co..  Galveston,  Tex.,  bid  $2,483,980  and 
$3,094,500.  the  latter  figures  including  the 
alternate  route.  L.  T.  Gavlord,  Mobile, 
Ala.,   bid  $2,365,791   and  $3,079,400. 

The  U.  S.  Senate  has  passed  a  bill  grant- 
ing Allan  C.  Rush,  Los  Angeles,  Calif.,  an 
engineer,  right  of  way  across  Goat  Island 
and  pennission  to  utilize  a  portion  of  land 
in  the  Presidio  reservation  for  the  con- 
struction of  the  proposed  $26,000,000  bridge 
over  San  Francisco  Baj',  from  San  Fran- 
cisco to  Oakland,  Calif.  The  bridge  will 
be  9J/2  miles  in  length. 


PERSONAL 


Mr.  John  W.  Eber  has  been  appointed 
Superintendent  of  the  Toronto,  Hamilton  & 
Buffalo  Ry.  to  succeed  Mr.  H.  H.  Adams. 

Messrs.  Dodge  &  Morrison,  Architects, 
announce  their  removal  to  larger  and 
lighter  offices  at  133  Front  St,  corner  Pine 
St.,  New  York  City. 

Mr.  Thomas  Kieft  has  been  appointed 
Superintendent  of  the  Water  Board  of  Man- 
istee, Mich.,  to  succeed  Mr.  Stephen  Cahill, 
who  has  held  the  position  for  more  than  12 
years. 

Mr.  Wm.  S.  Clark  has  been  appointed 
Superintendent  of  Public  Works  of  Meri- 
den.  Conn.,  at  a  salary  of  $3,000.  Mr.  Clark 
w-as  formerly  City  Engineer.  He  has  been 
acting  Superintendent  of  Public  Works  for 
a  short  time. 

Messrs.  W.  M.  Brown  and  C.  D.  S.  Clark- 
son  announce  the  formation  of  a  partner- 
ship under  the  firm  name  of  Brown  & 
Clarkson  as  Mining  and  Topographic  En- 
gineers. Their  offices  are  in  the  Southern 
Building,  Washington,  D.  C. 
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Mr.  A.  W.  Gray. has  been  appointed  As- 
sistant Provincial  Engineer  of  Highways, 
Frontenac,  Ont.  He  was  formerly  County 
Road  Superintendent. 

Mr.  Charles  W.  Helmick,  formerly  City 
Engineer  of  Helena,  Mont.,  has  resumed 
practice  as  Civil  and  Consulting  Engineer, 
with  his  office  in  the  Pittsburgh  Block,  at 
Helena.  He  was  not  a  candidate  for  re- 
election. 

Dr.  Henry  Payne,  Consulting  Mining 
Engineer,  has  become  associated  as  Mining 
and  Metallurgical  Specialist  with  Stephen 
T.  Williams  and  staff,  346  Broadway,  New 
York.  He  will  leave  New  Y'ork  with  a 
party  the  latter  part  of  May  for  Yukon  and 
Klondike  gold  fields  and  will  return  late  in 
the  summer. 

Mr.  John  P.  Golden,  employed  as  a  fore- 
man at  Ancon  Quarry,  was  instantly  killed 
on  May  2  by  a  large  stone,  which  fell 
through  the  roof  of  the  quarry  storehouse, 
striking  him  on  the  head.  The  stone  was 
thrown  from  a  blast.  Mr.  Golden  was 
twenty-four  years  old,  born  in  Marion 
Center,  Kansas,  and  had  been  on  the  Isth- 
mus  nearly  four  years. 

Civil  Service  Examinations. 

There  is  a  vacancy  existing  in  the  posi- 
tion of  Chief  of  Drainage  Investigations  in 
the  office  of  E.xperiment  Stations,  Depart- 
ment of  Agriculture,  Washington,  D.  C, 
at  a  salary  of  about  $4,000  per  annum.  The 
Government  is  endeavoring  to  find  the  best 
man  available  for  this  work  and  announces 
that  applications  for  the  examination  will 
be  accepted  until  June  10.  Competitors  for 
this  examination  will  not  be  requir  d  to 
appear  at  any  particular  place  for  exam- 
ination. 

There  will  be  an  examination  held  on 
June  26,  1912,  at  various  cities  in  the 
United  States  for  the  position  of  Soil  Lab- 
oratory Assistant  at  a  salary  ranging  from 
$1,000  to  $1,500  per  annum. 

The  announcement  is  also  made  of  an 
examination  for  computers  to  be  held  on 
June  5  at  various  places  in  the  United 
States.  The  salary  is  $80  a  month.  Fur- 
ther information  regarding  the  above  posi- 
tions may  be  had  from  the  U.  S.  Civil  Serv- 
ice Commission  or  the  Secretary  of  the 
Board  of  Examinations  in  most  any  large 
city. 

The  Civil  Service  Board  of  the  West 
Chicago  Park  Commissioners  announces 
examinations  to  be  held  on  June  12,  1912, 
for  asphalt  paving  foremen.  Information 
may  be  had  on  application  at  the  office  of 
the  Civil  Service  Board  in  Union  Park.  Chi- 
cago, 111.  Mr.  Fred  G.  Heuchling  is  Super- 
intendent   of    Employment. 

The  State  Civil  Service  Commission,  Al- 
bany, New  York,  announces  examinations 
to  be  held  on  June  15,  1912,  for  the  fol- 
lowing positions:  Junior  Statistician  at 
$1,200  to  $1,500  per  annum;  Inspector  of 
Hulls,  Dept.  of  Public  Works,  at  $3,000  per 
annum;  Supt.  of  State  Reservation  Niagara, 
$1,800,  with  gradual  increase  to  $2,400  per 
annum.  Applications  must  be  filed  before 
June  7. 
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INDUSTRIAL 


'J"he  Creosoted  Wood  Paving  Block  Asso- 
ciation has  moved  its  offices  to  Suite  1052.  Otis 
Bidg.,  10  S.  La  Salle  St.,  Chicago.  III. 

The  Continental  Car  &  Equipment  Co..  ow- 
ing to  the  increase  of  its  business  and  in  order 
to  care  for  the  demands  in  this  section  of  the 
country,  has  opened  an  office  at  007  Marquette 
Bldg..  Chicago,  111.  Mr.  J.  T.  Kinberger  is  in 
charge  of  the  office. 

The  Bucyrus  Co.,  South  Wilwaukee,  Wis., 
has  opened  an  office  at  1250  Brown-Marx 
Bldg..  Birmingham,  .A.la.,  under  the  manage- 
ment of  Mr.  E.  L.  Byron,  who  will  have  gen- 
eral charge  of  the  sale  in  the  southern  states 
of  steam  shovels,  dredges,  drag  line  e.Kcavators 
and  other  manufactures  of  the  company. 

R.  H.  Staley,  of  Springfield,  III.  manufac- 
turer of  the  Staley  Power  Tamping  Machinery, 
has  received  an  order  from  J.  6.  McCrary  E.x- 
cavating  Co.,  Atlanta,  Ga.,  for  two  additional 
tamping  machines  for  use  on  the  company's 
sewer  contract  in  Atlanta.  The  McCrary  Co. 
is  already  using  two  tamping  machines  on  this 
work  and  has  advised  Mr.  Staley  to  hold  four 
additional  machines  for  them  as  they  will  be 
required  in  a  few  days. 

Mr.  George  Price,  formerly  with  the  Tide 
Water  Building  Co.,  and  later  with  D.  C.  New- 
man Collins  and  S.  Fisher  Miller,  engineers, 
has  been  retained  by  the  Flintkote  Manufactur- 
ing Co.  and  J.  A.  &  W.  Bird  &  Co.  of  Boston, 
to  represent  them  in  the  Metropolitan  district 
on  their  line  of  building  specialties  covering 
roofing,  waterproof,  sheathings,  waterproofing 
compounds,  re.x  wall  hoard,  cold  water  paints, 
ripolin  enamels,  etc.  Mr.  Price's  office  will  be 
at  66  Beaver  St.,  New  York  City. 

Dr.  B.  D.  Guilbert  of  Tegucigalpa,  Honduras, 
received  a  concession  from  the  government  of 
Honduras  for  the  carrying  of  mails  between 
San  Lorenzo  on  the  south  coast  and  Tegu- 
ciagalpa.  The  arrangement  is  under  a  four- 
year  contract  and  the  service  will  start  on  Aug- 
ust 1st.  For  this  purpose  two  No.  141%  Stude- 
baker  Mountain  Spring  Wagons  have  been 
purchased.  The  "coaches"  as  they  are  termed 
in  that  country,  will  also  carry  passengers  and 
will  make  the  trip  in  2%  days,  connecting  with 
the  Amapala  mail  boat. 

The  Miracle  Pressed  Stone  Co.,  of  Min- 
neapolis, Minn,,  and  the  Northwestern  Steel 
&  Iron  Works  of  Eau  Claire,  Wis.,  have  been 
consolidated  for  the  manufacture  of  concrete 
machinery  and  tools.  The  Northwestern  line 
has  been  manufactured  for  the  past  decade  and 
its  concrete  making  machinery  and  tools  are 
largely  used-  The  Miracle  line  consisting  of 
concrete  machines  of  single  and  double  stag- 
gered air  space,  2-piece  wall  block  machines, 
brick  machines,  mixers,  tile  moulds,  ornament- 
al moulds  and  moulds  for  cornices,  piers, 
chimneys,  burial  vaults,  etc.,  is  one  of  the  old- 
est lines  in  the  trade.  The  Minneapolis  plant 
will  be  abandoned  and  all  machinery,  stock, 
etc.,  will  be  moved  to  Eau  Claire,  where  the 
manufacturing  will  be  done  in  the  plant  of  the 
Northwestern  Steel  &  Iron  Works.  This  last 
step  was  taken  because  of  adequate  facilities, 
added  conveniences  and  more  space  afforded  at 
the  Eau  Claire  plant. 


CATALOGUES 


Peerless  Motor  Trucks.— Paper,  12'/4x954 
ins.,  8  pp.  Peerless  Motor  Car  Co.,  Cleve- 
land.  Ohio. 

This  folder  contains  illustrations  of 
Peerless  trucks  of  3.  4  and  5-ton  capacity 
as  used  in  various  classes  of  work. 

Chain  Belt  Mixer. — Paper,  6x9  ins.,  8  pp. 
Chain   Belt   Co.,   Milwaukee,  Wis. 

This  is  the  May  number  of  the  bulletin 
which  contains  illustrations  of  construction 
of  buildings   where    Chain   Belt   Mixers  are 


employed.       Interesting     articles     are     also 
cont.'iined   in   this   bulletin. 

Erie  Pumps. — Paper,  6x9  ins.,  8  pp.  Erie 
Pump  &  Engine  Co.,  Erie,  Pa. 

This  catalog  contains  illustrations  and 
descriptions  of  light  duty  centrifugal  pumps 
with  price  lists  and  specifications. 

Agricultural  Plans. — Paper,  6x9  ins.,  20 
pp.  E.  I.  Du  Point  De  Nemours  Powder 
Co.,  Wilmington,  Del. 

This  bulletin,  entitled  "The  Agricultural 
Blaster,"  describes  uses  of  explosives  in 
agricultural    work. 

Roofing. — Paper,      U'AxlOyi      ins.      16     pp. 

Barrett   Manufacturing   Co.,    N;w    York 

City, 
This  book  is  entitled  "A  Word  to  Archi- 
tects, Engineers  and  Roofers."  It  contains 
illustrations  of  concrete  covered  with  Bar- 
rett Specification  Roofs  and  useful  infor- 
mation regarding  specifications,  etc. 

Champion  Crushing  Machinery. — Paper, 
7x10' _.  ms.,  24  pp.  American  Road  Ma- 
chine  Co.,   Kennett  Square,  Pa. 

Catalog  K.  A.  Y.  contains  illustrations 
and  tables  of  dimensions  and  sizes  of 
Champion  crushers,  elevators,  revolving 
screens,  belt  conveyors,  rock  drills,  cars, 
etc. 

Lehigh  Portland  Cement. — Paper,  8.}4x 
11;4  ins.,  16  pp.  Lehigh  Portland  Cement 
Co.,   People's   Gas   Bldg.,   Chicago,   III. 

This  is  the  May  bulletin  of  the  Lehigh 
Portland  Cement  Co.  containmg  interesting 
articles  on  the  doings  of  distributors  of  Le- 
high Portland  Cement  and  descriptions  of 
various  concrete  construction. 

Bending  Tools. — Paper,  6.x9  ins.,  20  pp. 
The  Wallace  Supply  Co.,  108  No.  Jefiferson 
St.,   Chicago,   111. 

This  is  a  very  complete  catalog  of  tools 
for  bending  steel.  A  number  of  different 
types  of  machines  are  illustrated  with  di- 
rections for  operating.  Tables  of  sizes, 
weights,  prices,   etc.,  are   given. 

Hoisting  Machinery  &  Buckets. — Paper, 
6'/2y.9y>  ins.,  64  pp.  Geo.  A.  Haiss  Manu- 
facturing Co.,  141st  St.  to  143d  St.,  New 
York  City. 

This  catalog  contains  illustrations  of 
hoisting  machinery,  clamshell  buckets  and 
complete  hoisting  and  storage  plants  erect- 
ed by  this  company.  The  machinery  is 
used  extensively  for  hoisting  and  handling 
coal,  broken  stone,  sand,  etc.  The  illustra- 
tions showing  the  layout  of  various  hoist- 
ing plants  are   instructive. 

Sterling  Double  System  Pump. — Paper, 
6x9  ins.,  4  pp.  Sterling  Jilachinery  Co., 
Norwich,    Conn. 

Bulletin  No.  106  describes  the  Sterling 
Double  System  Pump  which  was  designed 
for  use  in  connection  with  continuous  oil- 
ing systems,  drawing  the  oil  from  the  well 
or  base  of  the  engine  and  pumping  it  to 
the  filter.  The  description  contained  in  this 
bulletin  is  illustrated  with  line  drawings, 
and  a  table  is  given  showing  the  dimen- 
sions and  prices. 

Hydraulic  Elevators.  —  Paper,  6}4xl0i4 
ins.,  24  pp.  Union  Iron  Works  Company, 
.San    Francisco,    Calif. 

Catalog  No.  S  contains  complete  ilUustra- 
tions  and  descriptions,  tables  of  sizes, 
weights,  capacities,  etc.,  of  the  Evans  Hy- 
draulic F'.levators  and  hydraulic  mining  ma- 
chinery. Tables  are  also  given  showing  the 
■  iniount  of  flow  through  nozzles  under 
heads  from  50  to  700  ft.,  and  also  tables 
showing  the  loss  of  head  due  to  velocity  of 
water  of  pipes  of  different  diameters. 

Lap  Welded  Pipe.— Paper.  7-34x10  ins.,  32 
pp.  The  American  Spiral  Pipe  Works,  50 
Church  St.,  New  York  City. 

This  catalog  contains  illustrations  show- 
ing the  construction  of  this  pipe  and  fit- 
tings. Tables  of  sizes,  gages,  weights, 
prices,  etc.,  are  given. 

Another  catalog  is  entitled  "Spiral  Rivet- 
ed Pressure  Pipe  with  Forged  Steel  Pipe 
Flanges."      This     contains     illustrated     de- 


scriptions   of   installations  of  prel      ■ 
under  high  heads.     Complete  infoU' '"'" 
given    as    to    the     construction    L| ,"'" ' 
prices,    dimensions,    sizes,   gages  V 
detailed    line     drawings    and    ha;L 
gravings.  r 

Air  Pumps.— Paper,  6x9.,  32  piLj 
Air  Pump  Co.,  Indianapolis,  Ind. 

This  catalog  deals  particularly  jti,  j 
well  pumps  for  irrigation.    HIustrLns T 
scriptions,    tables    of    sizes,   capa(es  '" 
are  given.  '  " 

Cisco  Led-Kote.— Paper,  3%x  i„, 
pp.  The  Cincinnati  Iron  &  Stee  o  I 
cinnati,  Ohio.  f 

The  above  booklet  describes  mjt< 
for  roofing  composed  of  open  hcth  i 
metal  with  a  coating  of  practicalliurj 
applied  without  alloy  of  tin  or  zir| 

Building    Products. — Paper,  6?9?4 
24  pp.     National   Fire   Proofing),  v 
burgh.  Pa.  '' 

This  is  the  regular  monthly  pul;}). 
the  company  containing  illustrate- 
on  the  construction  of  firepr,, 
buildings.  ■ 

Rotary    Gate   Valves. — Paper,  bi  ill'' 
12  pp.    John  Simmons  Co.,  102  ni- 
New  York  City. 

This  circular  goes  considerably:to  i 
in    the    description    and    illustrati 
Rothschild  Rotary  Gate  'Valves,  ic 
been   used  by  engineering  contr; 
good  results. 

Dickbelt.— Paper,  3%x6  ins.,  2i 
J.  Dick,  Ltd.,  29  W.  Lake  St.,  Ch  „ 

This   booklet  contains  a  descr 
illustrations    and    tables   relating 
Belting.     A  table  is  given  showin  ; 
power  which  each  inch  of  widtln 
from  3-pIy  to  10-pIy  will  transmits, 
speed.     Prices  are  given. 

The  'Valve  'World.— Paper,  8.xK 
pp.    The  Crane  Co.,  Chicago,  III. 

This  is  the  April  number  of 
World,  published  by  the  Crane 
issue  is  a  memorial  to  Mr.  Ric 
Crane,  whihc  should  be  of  spei 
to  those  familitr  with  the  li  .■:. 
products   of  this   company. 

Galco. — Paper,    3^x6    ins.,   8)p 

Gardner   Artificial    Lumber   Co.,  ariir 
Ohio. 

Galco  is  a  material  for  u.ie  it 
and  interior  finish  in  steam  a 
coaches,  and  as  interior  lining  I 
ator  cars.  Its  insulating  quali 
and  sizes,  etc.,  are  shown  in  tin  ■■ 

Concrete  Conveyor. — Paper,  i- 
4  pp.  Concrete  Conveyor  Mis  i 
sonic   Temple,   Cedar   Rapids,  I. 

This  patnphlet  contains  an  ill.' 
a   new    type    of   gravity   convey  » 
being   used    for   distributing  toi  ei;  >» 
bridge  across  the  Iowa  river  at  ;d.'  H 
ids.      It    is    stated    the    concrc  'f-  b( 
placed  for  30  cts.  per  cu.  yd.  i 

Steel  Tanks.— Paper,  6x9  ins,. '  i  ' 
Moines  Bridge  &  Iron  Co.,  Des  " 

This  pamphlet  illustrates  thila  -^ 
steel  structures  which  this  com  ly  is  I 
pared  to  construct,  and  is  also  ontt'ssi 
engineers  and  purchasers  of  sictuKS 
formulating  their  designs.  Partilsi'tl 
tion  is  given  in  this  edition  to  e  iHW 
tion  of  water  tower  structure  oticIi 
cently  have  been  built  to  meet  i' 
ditions  or  special  requirement?. 

United  Steel  Sash. — Paper,  '' 
102  pp.  The  Trussed  Concrete 
Detroit,  Mich. 

This  is  a  useful  booklet  for 
fire  proof  buildings.  It  cont.ii 
detailed  illustrations  and  des 
fire  proof  sash,  including  sidew: 
pivoted  or  sliding  ventilators: 
sash  center,  pivoted  or  top  Inu 
tor  and  sawtooth  roof  construe 
and  sliding  doors;  metal  and 
tions  for  all  requirements.  Thi^ 
edition. 
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ENGINEERING  &  CONTRACTING 
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ILWAYS.     STEAM     AND     EL  E  C  TR  I  C 


Alabama, 
tract   avvariled    to    tlie    Watson 
Co.,   Birmingham,    .Ala.,    noted 
issue,    for    l)iiilding    the    Holt 
Tuscaloosa  Mineral  R.  R.,  calls 
1    yds.  earth  excavation.   50,000 
k   e.xcavation.    100.000    cu.    yds. 
and  six  pile  trestles  of  a  total 
^  lin.   ft.     A   sub-contract    for 
vork  has  been   let  to   Gillespie 
Tuscaloosa,   .A.la.     The    Wat- 
ting   Co.    will    do    all    of    the 
itself.    The  spur  is  three  miles 
ves  the  main  line  of  the  Tus- 
eral  R.  R-  at   a  point   near  the 
sane    .\sylum    and    extends    to 
the    Central    Foundry    Co.    is 
pe  foundry. 

ted  that  at  a  recent  meeting  of 
Directors  it  was  decided  to  build 
Eufaula  &  Chattahoochee  Valley 
of  Pittsview  in  Russell  County, 
.■r  to  extend  it  .southward  to  the 
McKenzif,  Eufaula.  .\la.,  is  En- 

Arkansas. 

announced  that  the  e.xtension  of 

Dallas  &   Gulf   Railroad    from 

irk.,    to    Farcy    and    Cooper,    in 

is  practically  assured.  W.  P. 
lie,  Ark.,  is  Chief  Engineer  of  the 

are  under  consideration  for  be- 
on  the  construction  of  the  Bates- 
leastern  R.  R.     The  sum  of  $60.- 
d  to  have  been  raised  by  capital- 
ville,   and   it   is   said   that   a   like 
een  promised  by  private  subscrip- 
nount  is  to  be  applied  to  the  first 
line.     This  road  is  to   run   from 
either    Hardy,     Pocahontas    or 
Frisco.    V.  Y.  Cook.  Batesville, 
It    is   stated    that    Col.    C.    C. 
ontractor   of    Fort    Smith.    .\rk., 
:  first  20  miles. 

ey  R.  R.,  G.  W.  L.  Brown.  Gen- 
Sedg^vick,  .\rk..  is  contemplating 
I  ne  to  Newport,  south  of  the  main 
risco,  and  thence  via  Des  Arc  to 
;  .\.  Bertig,  Parogould,  Ark.,  Vice 
,  the  Cache  Valley,  is  also  under- 
]intemplating  building  a  short  line 
I  lid  to  the  northern  terminus  of 
'lley. 
I      California. 

lem  Pacific  Ry.  has  awarded  the 
1 'instructinj;  the  Fernlev  &  Lassen 
.'mile  line,  to  the  Utah  Construc- 
den,  Utah.     The  contract   was 
.May  6. 
Eed  that  the  Southern  Pacific  Ry. 
ijHood,  Chief  Engineer,  San  Fran- 
:,!ias  let  the  contract  for  the  con- 
he  Melrose-San   Leandro   exten- 
1  actual  construction  work  will  be 
I  imediately. 

Ill  Pacific  R.  R.  Co..  of  the  Harri- 
I'l  as  mentioned  some  time  ago  in 
)j  &  Contracting,  has  taken  over 
<■  branch  lines,  including  the  Ne- 
ya  R.  R.,  extending  from  Hazen, 
I  Southern  Pacific,  south  to  Mo- 
.;y  Avay  of  Mount  Whitney.  The 
H;  still  narrow  gage  between  Ton- 
ij  and  Mount  Whitney  station,  w'ilt 
ged  shortly. 

t(i    received    from    San    .\ndreas, 

ijat  surveyors  in  the  held  marking 

tj  for  the   proposed   railroad   from 

s  to  Rich  Gulch,  have  completed 

Mokelunine  Hill. 

Colorado. 

report  that  the  Wichita  Falls  & 
Ry.,  M.  M.  Cook,  Chief  Engi- 
Fails,  Tex.,  is  to  be  extended 


to  Denver,  probably  entering  that  city  by  one 
of  the  existing  linos  irom  Pueblo. 

Connecticut. 

There  seems  to  be  smne  prospects  that  con- 
struction work  will  be  slarted  this  summer  on 
the  projected  electric  railway  from  Mcriden 
to  Guilford  by  way  of  Middlefield.  Frank  At- 
rigoni,   Durham,   is   iiuen-stod. 

District  of  Columbia. 

The  U.  S.  Senate  has  passed  the  bill  author- 
izing the  Washington  Railway  &  Electric  Co., 
14th  and  East  Capitol  Sts.,  Washington,  and 
the  City  &  Suburban  Co.  (a  subsidiary  Wash- 
ington company),  to  extend  their  respective 
lines  along  11th  and  15th  and  C  and  D  Sts. 
northeast.  The  object  is  to  provide  for  connec- 
tions between  the  lines  now  operating  on  East 
Capitol,  C  and  H  Sts.  northeast.  The  extension 
must  be  commenced  within  si.x  months  from 
the  passage  of  the  act  and  completed  within 
one  year,  the  work  to  be  underground  con- 
struction. 

Florida. 

.\  project  is  under  consideration  for  the 
construction  of  a  railroad  that  will  con- 
nect .A.nna  Maria  Beach  with  the  mainland, 
by  way  of  Cortez  and  Bradentown.  with 
a  bridge  from  Cortez  to  the  mainland.  The 
total  length  of  the  road  will  be  12  miles, 
and  it  will  begin  at  the  gulf  beach  on  .A.nna 
Marie  Key.  cross  the  mainland  and  connect 
at  Bradentown  with  the  Seaboard  Air  Line. 
The  Fidelity  Realty  Co.,  of  which  W.  E. 
Guilford,  Tampa,  is  manager,  is  behind  the 
proposition.  It  is  planned  to  use  gasoline- 
driven  motor  cars  on  the  road. 
Georgia. 

.-\  charter  has  been  issued  by  the  Secretary 
of  State,  .Atlanta,  Ga.,  to  the  Columbus.  Chat- 
tahoochee Valley  &  Gulf  Ry.  and  as  soon  as 
other  preliminaries  are  concluded,  actual  work 
on  the  construction  of  the  road  will  begin.  It 
is  proposed  to  start  the  line  at  Georgetown, 
Ga.,  bring  it  through  Quitman,  Stewart.  Chat- 
tahoochee. Muscogee  and  on  to  Harris,  Troup, 
Heard,  Coweta,  Campbell  and  end  it  in  Fulton 
countv  or  .\tlanta.  Among  the  promoters  is 
J.   D.' Little,  Fulton.  Ga. 

Idaho. 

Grading  work  is  under  way  for  straighten- 
ing the  line  of  the  Idaho  Railway,  Light  & 
Power  Co..  Wm.  Mainland,  President,  Boise, 
between  that  city  and  Xampa.  The  Cleve- 
land Construction  Co.,  Boise,  Idaho,  has  the 
contract. 

The  Cambridge  Indian  Valley  &  Eastern  R. 
R.  has  made  surveys  for  its  projected  1.5-mile 
steam  line  from  Cambridge.  Idaho,  up  the 
vallev  of  the  Little  Weiser  River  to  the  town 
of  Iiidian  Valley.  The  capital  for  construction 
has  not  been  secured  as  yet.  Jas.  Linder,  In- 
dian Vallev,  Idaho,  is  President,  and  Lee 
Highley.  X'ew  Meadows.  Idaho,  is  Chief  Engi- 
neer. 

Illinois. 

Preliminary  survey  work  on  the  Central  Illi- 
nois Railroad,  which  projects  the  construction 
of  a  line  from  Chicago,  111.,  to  Muscatine.  la., 
has  been  started.  A  line  has  already  been  run 
from  Plainfield  to  Wedron  and  surveyors  are 
now  working  between  Wedron  and  Princeton. 
Promoters  will  solicit  right  of  way  and  stock 
subscriptions  shortly.  N.  W.  Evans,  .Aurora, 
111.,  is  interested. 

Indiana. 

The  Fort  Wavne  &  Xorthern  Indiana  Trac- 
tion Co.,  S.  W.'  Greenland.  .Assistant  General 
Manager,  Fort,  Wayne,  md.,  is  considering 
e.xtensive  betterment  work,  to  include  laying 
new  rails  and  ties  on  portions  of  its  inter- 
urban  system. 

Iowa. 

The  Farmers'  &  Merchants'  Tri-County  Pro- 


motion Co.  has  been  organized  and  w;dl  be  m- 
corporatcd  shortly  in  Iowa  with  a  capital  stock 
of  $10,000.  The  incorporators  are  H.  L.  Deh- 
ner,  president;  C.  D.  Baldwin,  secretary,  a:id 
N.  J.  Bisenius,  P.  J.  Conlin,  A.  W.  .Aitchison, 
George  Rogers,  T.  J-  Finn  and  Robert  Kane, 
directors.  The  intention  is  primarily  to  work 
to  the  end  of  securing  a  standard  gage  line 
over  the  present  route  of  the  narrow  gage, 
and  failing  in  that,  to  commence  the  construc- 
tion of  a  new  railroad  from  Cascade  down  the 
Maquoketa  river  valley  to  Maquoketa  to  con- 
nect with  the  branch  line  of  the  Chicago  & 
Xorthwestern  railroad  which  runs  from 
Clinton   :o   Maquoketa. 

It  is  reported  that  the  Chicago.  Milwaukee 
&  St.  Paul  R.  R.  has  under  consideration  the 
construction  of  second  track  from  Savannah  to 
Council  Bluffs,  la.,  including  the  construction 
of  a  double  track  bridge  over  the  Mississippi 
River. 

The  Eastern  Iowa  Ry.  Co..  projecting 
an  interurban  line  from  Muscatine  to  Iowa 
City,  is  reported  to  have  made  arrangements 
for  financing  the  project.  J.  D.  Wardle,  Ce- 
dar Rapids,  la.,  is  interested. 

Kansas. 

The  Kansas  City,  Lawrence  &  Topeka  R.  R. 
Co..  F.  P-  Dickson,  President,  Gumbe!  Bldg., 
Kansas  City,  Mo.,  is  planning  to  extend  its 
electric  line  this  summer,  22  miles,  to  Law- 
rence. The  cost  of  the  extension  will  be 
about  $.500,000. 

The  Hutchinson  &  Western  Interurban  R. 
R.  Co.  has  completed  the  preliminary  survey 
from  Hutchinson  to  Hudson  and  the  esti- 
mates, projections,  etc..  have  been  made  up 
between  these  two  points.  The  work  was  con- 
tinued the  week  of  May  loth  to  18th  and 
lines  will  be  run  to  both  Earned  and  Great 
Bend.  As  soon  as  the  preliminary  work  is 
completed  the  work  of  location  will  begin  and 
the  first  20  miles  out  of  Hutchinson  will  be 
located  and  as  soon  as  the  right-of-way  is 
secured  for  this  the  work  of  construction  will 
begin.  At  this  time  it  expects  this  preliminary- 
work  will  require  from  six  to  eight  weeks' 
time  and  that  the  construction  will  begin  not 
later  than  the  fifteenth  and  not  earlier  than  the 
first  of  August.  F.  P.  Roehr,  Masonic  Tem- 
ple. Hutchinson,  Kan.,  is  General  Manager. 

"The  ^Missouri,  Kansas  &  '1  exas  Ry..  S.  B. 
Fisher.  Chief  Engineer.  St.  Louis,  ^lo..  has 
started  preliminary  surveys  for  a  short  line 
from  Parsons,  Kan.,  to  St.  Louis,  via  Joplin, 
Springfield  and  Jefferson  City.  The  present 
main  line  to  St.  Louis  runs  via  Fort  Scott, 
Nevada  and  Clinton.  At  the  present  time  only 
a  stub  line  connects  Joplin  with  the  main 
line  of  the  Katy  at  Parsons.  The  proposed 
line  will  shorten  the  distance  to  St.  Louis  by 
100  miles. 

Kentucky. 
A  French  syndicate  has  purchased  .5,000 
acres  of  coal  land  in  the  Beulah  field  in  Hop- 
kins County,  and  it  is  said  that  the  Kentucky 
Midland  R.  R.,  M.  M.  Wheeler,  Chief  Engi- 
neer, Central  City,  Ky..  may  be  extended  from 
Central  City,  passing  throuo-h  Madisonville  to 
Providence  and  Dawson  and  opening  up  the 
held. 

Louisiana. 
Preliminary  survey  for  the  Milton-Eunice 
extension  of  the  Franklin  &  .Abbeville  Ry. 
has  been  completed.  The  recent  floods  in 
the  Mississippi  Valley,  however,  have  made 
it  necessary  to  postpone  for  the  present 
any  further  action.  Walter  Y.  Kemper. 
Franklin,   La.,   is   Chief   Engineer. 

Maryland. 

Town  Council  of  Frederick.  Md..  has  granted 
a  franchise  on  the  main  street  of  the  town  to 
the  Frederick  &  Brunswick  R.  R.  The  com- 
pany proposes  to  build  a  trolley  line  between 
Jefiferson   and   Brunswick,    which,   when   com- 


•Ji  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pleted,  will  connect  Frederick  with  Bruns- 
wick. The  incorporators  are  Charles  Wert- 
heimer,  Oscar  B.  Coblentz,  Frederick,  Md., 
Chief  Engineer  of  the  Frederick  R.  R. ;  Abra- 
ham Hemp,  Dr.  Franklin  B.  Smith  and  G. 
Mantz  Besant  The  road  will  cost  about 
$140,000  and  will  be  leased  and  operated 
by   the   Frederick   R.    R. 

Massachusetts. 

•J"Bids  will  be,  received  until  noon,  May 
23,  by  Boston  Transit  Commission,  B. 
Leighton  Beal,  Secy.,  for  building  Section 
A.  of  the  Dorchester  Tunnel,  which  sec- 
tion is  in  Winter  St.  and  is  500  ft.  long. 
Specifications  and  forms  of  contract  can 
be  obtained  at  15  Beacon  St.,  8th  floor, 
Boston.  Mass. 

liiBids  were  opened  May  7  by  the  Boston 
Transit  Commissioner  for  the  contract  432 — 
construction  of  sec.  3  of  the  Boylston  st.  sub- 
way in  Boston,  the  contract  being  awarded  to 
Hugh  Niawn  Contracting  Co.,  82  Savin  St., 
Roxburj',  Mass.,  as  noted  in  our  last  issue. 
The  itimized  bids  received  on  this  work  were 
as  follows:  (1)  standing  for  Coughlan  & 
Shiels  Lo.,  43  Tremont  St.,  Boston,  Mass. ; 
C2)  for  Bruno  &  Petitti,  18  Tremont  St.. 
Boston,  Mass.;  (3)  for  Mullen,  O'Riordan  & 
Miller,  Charleston,  Mass.;  (4)  for  Coleman 
Bros-,  Pearl  and  Marginal  Sts.,  Boston;  (5) 
for  P.  McGovern  &  Co.,  Boston,  Mass.;  (6) 
for  Hugh  Nawn  Contracting  Co. 

Earth  excava.,  above  el.,   108,   33,000   cu.   yds. 
Earth   excava..    below   el.    108,   37,000   cu.    yds. 
Removing  50  cu.  yds.  concrete  and  other  ma- 
sonry     

Concrete  masonry,   22,000  cu.   yds 

Brick  masonry,   200  cu.  yds 

Laying  vitrified  pipe,   6"  to  10",   500  !in.   ft... 
Laying  vitrified  pipe.  12"  to  20",  2,500  lin.  ft. 

Laying  vitrified  pipe,  30",  900  lin.   ft 

Setting  reinforcing  rods,  less  than  6  lbs.   per 

lin.   ft.,   900   tons 

Setting  structural  steel,  more  than  6  lbs.  per 

lin,   ft.,    10    tons 

Cement  plaster,   20,000  sq.   yds 

Waterproofing,   prepared   textile  and  asphalt, 

50,000    sq.    yds 

Waterproofing,    tarred   felt   and   pitch,    50,000 

sq.  yds 

Spruce  piles,  driven  and  cut.  40,000  lin.  ft 

Other  work  and   risks  not   covered   by  these 

items     3,000 

Crude  paraflne  applied  to  piles,   500  sq.   yds.. 

per  sq.  yd .20 

Totals     $564,300 


eluding  the  portion  in  the  city  of  Port  Huron. 
The  work  for  1912  will  probably  be  limited 
to  the  section  which  includes  Port  Huron, 
Lexington  and  Croswell,  a  distance  of  25  miles. 
Contracts  will  be  let  by  the  board  of  directors, 
of    which    Walter    H.    Goodson    is    secretary. 

Frank  M.  Garland,  New  York  City,  has  ap- 
plied to  the  City  Council  of  Traverse  City, 
Mich.,  for  a  francliise  on  several  streets  for  an 
electric  railroad.  It  is  planned  to  build  an  in- 
terurban  line  to  run  from  Traverse  City  to 
Charlevoix.  Old  Mission  and  possibly  to  points 
on  the  Leelanau  peninsula. 

R.  H.  L'Hommedieu,  General  Manager  of 
the  Michigan  Central  R.  R.,  Detroit.  Mich.,  is 
quoted  in  press  reports  as  stating  that  the  com- 
pany contemplates  the  expenditure  of  about 
$1,000,000  for  the  improvement  of  terminal  fa- 
cilities during  the  coming  year.  Among  the  im- 
provements in  Detroit  this  year  are  extensions 
of  its  west  side  yard  and  the  north  yard,  on 
the  inner  belt  line  at  Milwaukee  Junction,  en- 
largement of  a  number  of  roundhouses  in  vari- 
ous parts  of  the  city  to  accommodate  a  greater 
number  of  locomotives,  the  laying  of  new  sid- 
ings at  factories  and  team  tracks  and  other  ad- 
ditions to  track  facilities.  One  of  the  import- 
ant extensions  of  terminal  work  on  which  a 
start  will  be  made  will  be  the  construction  of 
a  new  yard  on  the  outer  belt  line  at  a  point 
north  of  the  Milwaukee  Junction  yard.      This 
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A  bill  has  been  reported  to  the  Committee  on 
Railroads  by  the  State  Legislature  authorizing 
the  Southern  New  England  Railroad  Corpora- 
tion, the  Massachusetts  branch  of  the  Grand 
Trunk,  to  build  extensions  to  Boston  and 
Worcester.  It  is  probable  that  the  Legislature 
will  pass  the  bill. 

The  Boston  &  Albany  R.  R.,  F.  B,  Freeman, 
Chief  Engineer,  Boston,  Mass.,  is  making  prep- 
arations for  some  betterment  work  at  West- 
boro,  between  the  station  and  Water  street. 
It  is  planned  to  eliminate  a  curve  100  yds. 
west  of  the  station,  making  a  straight  track  be- 
tween the  station  and  the  Milk  street  bridge. 
It  will  be  necessary  to  move  several  houses 
between  Water  and  East  Main  streets.  Coun- 
ty Commissioners  will  hold  a  hearing  in  the 
matter  on  June  14. 

The  State  Railroad  Commission  has  ap- 
proved the  consolidation  of  the  Lexington, 
Boston  Street  Ry.  Co.,  Newtonville,  Mass., 
and  Middlesex  &  Boston  street  railway,  on 
share  for  share  basis.  The  Middlesex  &  Bos- 
ton Street  Ry.  Co.,  Newtonville,  is  author- 
ized to  issue  $52.5,000  additional  stock. 

The  State  Railroad  Commission  has  author- 
ized the  Boston  &  .A,Ibany  R.  R.  to  issue 
$1,000,000  of  bonds  for  improvements.  This 
company,  as  previously  noted  in  these  columns, 
is  planning  a  considerable  amount  of  better- 
ment work  for  the  present  season.  These 
include  laying  a  third  track  between  Parks 
Corner,  South  Frainingham  and  Ashland,  and 
improvement  work  at  the  local  freight  yard  at 
Worcester. 

Michigan. 
The   Port  Huron  &   Northern  Ry.   Co.,  502 
Wayne  Bank  Bldg.,  Detroit.  Mich.,  has  secured 
franchises  for  about  35  miles  of  its  line,  in- 


new  yard  will  materially  relieve  freight  hand- 
ling conditions  for  shippers  in  the  section  north 
of  the  city  limits  and  east  of  Woodward  ave- 
nue. Four  lines  will  unite  in  its  construction, 
two  being  part  of  the  Grand  Trunk  system  and 
the  other  two  New  York  Central  lines. 

Minnesota. 

According  to  advices  from  Virginia,  Minn., 
the  Virginia  &  Rainy  Lake  Co.  will  start  work 
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Missouri. 

Practically  all  right  of  wiylas  Iv 
cured,  it  is  said,  for  the  propotii  .* 
Chillicothe-Trenton-Cainesville  t  T ,°'.  4' 
expected  that  actual  work  wilU'l-jJ,  '"  ■ 
soon.  A.  C.  Knight,  Trenton,  ' 
man  of  the  railroad  committee. 

The  Springfield  Traction  C 
Mo.,  has  been  making  estimate; 
sion  of  its  Monroe  St.  car  lin 
about  $26,000. 

Nebraska,  j 
No  definite  plans  have  been^jmn,! 
yet  by  the  Missouri  Pacific  Rl  f^^  ' 
provement  of  its  terminals  atOnial- 
The  improvements  to  be  madto  tli 
ha-Kansas  City  line  will  const  pn. 
of  ballasting  the  track  andputti 
roadbed    in    good   condition,   i 

It  is  rumored  that  the  Unior-'ac'ii 
planning  to  let  the  contract  forie  or 
the  proposed  line  from  Gering,ebr 
deau.x,  Wyo.    It  may  be  stated  u  ih 
certainty  about  the  extension,    fto 
company  has  improved  the  line  tv 
port  and  Gering.    The  roadbed  , 
excellent  condition  and  the  con-,: 
ed    fine    buildings    at    Northpo 
$iaj,000    electric    power    plan 
nishes    power    to    the    cities 
and   Bridgeport.     The   exten.-  , 
out,  will  reduce  the  distance  1  - 
Platte   and    Medicine    Bow   a  ■ 
and    would    lessen    the    grade 
It   is   impossible   to   obtain  ai 
formation    regarding    the   ext 
is    believed    that    the    compa; 
complete    the    line    this    year 
the   line   from   Bordeaux   to 
the  next  year,  the  distance  beiii  • 

Nevada. 

®The  Utah  Construction  Co 
is  said  to  have  been  awarded 
the  double  tracking  of  the  S 
line  from  Lawtons  to  Winstea 
of  Truckee,  Nev.  The  surveys 
were  completed  about  one  year 
construction  work  will  be  co; 
reported,   at  once. 

New  York. 

®The  Public  Service  Comtisio;: 
First  District  on  May  14  awand  s 
for  the  construction  of  Section  :  of ' 
ington  Ave.  subwav  in  New  'ork 
Arthur  McMullen,  13  Park  Rii,  X< 
City,  at  $3,889,776.  The  itimiz'  bi.:. 
contract  are  given  on  the  ne.  pat 
section  brings  the  total  amou;  of 
tracts  let  on  the  Broadway-Liiii;; 
subway,  route  5,  to  $37,940,418.  fht 
which  have  been  awarded  up  M. 
this  subway  are  as  follows: 


Awarded  by 
Section.        Name  of  Contractor.  Commission. 

Degnon  Con.  Co..  60  Wall  St.,  New  York  City Jan.    24.  1912 

O'Rourke  Eng.  Const.  Co.,  345  5th  Ave.,  New  York  City. Mar.    ' 

Underpinning  and  Foundation  Co.,  290  Bdwy.  New  YorkJan. 

Metropolitan  Con.  Co..  195  Milk  St..  Boston,  Mass Jul. 

Bradley  Con.  Co.,  1  Madison  Ave.,  New  York  City Jul. 

Bradley  Con.  Co.,  1  Madison  Ave.,  New  York  City Jul. 

Patrick  McGovern,  6  Beacon  St.,   Boston.  Mass Dec. 

Bradley  Con.  Co.,  1  Madison  Ave.,  New  York  City Jul. 

Bradley  Con.  Co.,  1  Madison  Ave.,  New  York  City Jul. 

Oscar  Daniels  Co.,  38  Park  Row,  New  York  City Aug. 

Bradley  Con.  Co.,  1  Madison  Ave.,  New  York  City Oct. 

Arthur  McMullen,  149  Broadway,  New  York  City May 

Hagerty-Drummond  Co.,  48  Park  Row,  New  Yorlv  City.. Oct. 
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*Upper  Level.  $792,779; 
tType  K— Steel  tubes. 


Lower  Level,  $119,572. 


shortly  on  the  proposed  40-mile  logging  rail- 
road. 

Meetings  have  been  held  under  the  direction 
of  the  Commercial  Club  of  Bemidji.  Minn., 
to  take  steps  for  securing  the  installation  of  a 
street  car  system  for  the  city. 

Mississippi. 

The  Meridian  &  Memphis  Ry.  Co.,  Meridian, 
Miss.,  is  reported  to  have  opened  bids  lor  the 
construction  of  the  first  section  of  its  line. 
This  section  extends  from  Meridian  to 
Union. 


Petitions    are    being    circniat 
asking  the   Corning   &   Painti  ' 
Ry.   Co..  Corning,  N.  Y.,  to  .  > 
to    North   Corning. 

The  Transit  Committee  of  it 
Estimate    of    New    York    Cit  h.. 
upon  plans  for  eleven  new  ri(> 
way   and    elevated    lines.     Tl  i'-' 
the  new  plan  are  a  subway  c" 
tween    New    York    and    Stat 
way    of    Brooklyn;    new   tunn; 
East    river    to    Brooklyn    ani  Q^""' 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


^various  improvements  in  connec- 

■  ecn  the  Brooklyn   Rapid  Transit 

reported  to  have  been  started  on 
I, tracking  of  the  Putnam  Division  of 
lork  Central  &  Hudson  River  R.  R. 
rjsent  only  about  8  or  9  miles,  located 
icpperham  Station,  northward  to 
[D  extends  from  Meridian  to  Union, 
siorough  subway  systems. 
t)lic  Service  Commission  for  the 
inct  in  conjuncticm  with  a  spe- 
littee  of  the  Board  of  Estimate 
I  tionment  of  New  York  City  dur- 
fst  week  agreed  upon  the  laying 
Jain  rapid  transit  lines  necessary 
i':e  the  proposed  dual  system  of 
itension.  The  most  important  of 
jlic  tunnels  under  the  i-'ast  River. 
/  connect  the  lines  allotted  to  the 
();h  Rapid  Transit  Co.  and  the 
^iiapid  Transit  Co.  in  Manhattan 
.  ines  of  those  companies  respec- 
roofclyn.  The  route  for  the  In- 
j  tunnel  was  decided  on  as  fol- 
iving  West  Broadway,  Manhat- 
rk  Place  and  running  through 
i;  Mail  St.,  Spruce  or  l^eekman 
illiam  St.  to  Old  Slip  and  thence 
East  River  to  Clark  St.,  Brook- 
::  to  Fulton  St.  and  a  junction 
;;xisting  subway  in  that  street. 
I  for  the  Brooklyn  Rapid  Tran- 
,1  run  from  Whitehall  St.,  Man- 
lier the  East  River  to  Montague 
lyn,  and  up  Monta.gue  St.  to  Wil- 
..  and  thence  to  a  connection  in 
•   with  the  Fourth   Ave.   Subway. 

■  tan  there  will  be  two  feeders 
mnel,  one  from  the  Broadway 
nning  down  Church   St.  and   in- 

:  nel  by  way  of  Whitehall  St.; 
her  an  extension  of  the  Brook- 
I  Subway   down    Nassau    St.    and 
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Broad  St.  into  the  tunnel.  The  conference 
also  agreed  that  the  Brooklyn  Rapid  Tran- 
sit Co.,  at  its  own  expense,  may  construct 
a  physical  connection  between  the  line 
which  runs  from  Brooklyn  over  the  Man- 
hattan Bridge  into  Canal  St.,  Manhattan, 
and  the  Broadway  subway  at  Broadway 
and  Canal  St.  so  that  there  mav  be  through 
operation  of  trains  from  the  Fourth  .\ve. 
subway,  in  Brooklyn,  into  the  Broadway 
subway,  in  Manhattan,  bv  way  of  the  Man- 
hattan  Bridge. 

Rids  were  opened  May  7  by  the  Public 
Service  Commission  of  the  F'irst  District, 
for  the  construction  of  Sec.  14,  Route  5,  of 
the  Lexington  Ave.  subway  in  New  York 
City.  The  lump  sum  bids  on  this  work 
were  given  in  our  last  issue.  The  section 
wiH  provide  for  a  4-track  railroad.  It  is 
3.176  ft.  long  and  will  pass  under  the  Har- 
lem River  in  four  tubes.  Bids  were  taken 
on  three  types  of  tubes.  Type  K  consist- 
ing of  four  steel  tubes  laid  in  concrete 
under  the  river;  Type  H,  four  cast  iron 
tubes  laid  in  concrete  two  and  two  to- 
gether; Type  L.  four  cast  iron  tubes  laid 
all  four  together  in  concrete.  Arthur  Mc- 
-Mullen,  13  Park  Row  BIdg.,  Ne\v  York 
City,  at  $3,889,775.  was  low  bidder  on  the 
Type  K,  the  O'Rourke  Engineering  Con- 
struction Co.,  New  York  City,  at  $3,972,944, 
was  low  bidder  on  Type  J^.  and  the  John 
F.  Stevens  Construction  Co.,  New  York 
City,  at  $4,207,198,  was  low  bidder  on  Type 
II.  The  following  are  the  itemized  bids  re- 
ceived under  the  Type  K  plan:  (I)  standing 
for  bid  of  .Arthur  McMullen,  (2)  for  bid 
of  John  F.  Stevens  Construction  Co.,  (3) 
for  bid  of  Frederick  L.  Cranford,  (4)  bid 
of  Pittsburgh  Contracting  Co.,  (S)  bid  of 
J.  F.  Cogan  Co.,  (6)  bid  of  Empire  En- 
gineering Corporation.  (7)  bid  of  T.  A. 
Gillespie  Co..  (8)  bid  of  Degnon  Contract- 
ine  Co. 


The  New  York  Central  &  Hudson  River  R. 
R.  has  begun  to  carry  out  its  plan  to  rebuild 
the  car  shops  at  West  Albany  on  a  larger 
and  more  modern  scale.  Work  upon  a  new 
paint  shop  is  already  under  way  and  that  upon 
other  buildings  will  be  begun  this  summer. 
The  company  will  expend  over  $1,000,000  upon 
this  work. 

North  Carolina. 

®Lanc  Bros.  Co.,  .\ltavista,  Va.,  which 
was  recently  awarded  a  contract  for  con- 
structing the  Raleigh,  Charlotte  &  South- 
ern Ry.  from  Raleigh  to  Troy,  N.  C.,  has 
awarded  sub-contracts  to  the  following: 
Fisher  &  Carozza,  Baltimore,  Md.;  Waugh- 
Calder  Co.,  Orange,  Va.;  Ross  &  Powell, 
Columbia,  S.  C;  F.  F.  Carolwell.  High 
Point,  N.  C,  and  Ross  Bros.,  Blacksburg, 
S.  C.  The  general  contract  includes  1,- 
200,000  cu.  yds.  of  earth  excavation,  75,000 
cu.  yds.  rock  excavation,  1,275,0(X)  cu.  yds. 
embankment,  two  bridges  and  one  viaduct 
— three  ISO-ft.  through  spans,  one  50-ft. 
girder,  12  trestles  of  a  total  length  of  2,500 
lin.  ft.,  2,500  cu.  yds.  of  concrete  masonry 
and  27,000  lin.  ft.  of  piling.  No  more  of 
the   work   is  to  be  sublet. 

The  Atlantic  &  Western  R.  R.,  a  12-mile 
line  with  20  miles  additional  under  con- 
struction, has  been  purchased  by  Midden- 
dorf,  Williams  &  Co.,  of  Baltimore,  Md., 
and  an  extension  is  proposed  to  Golds- 
boro,  N.  C,  about  60  miles  east  of  the  pres- 
ent terminus.  .  The  road  is  already  being 
extended  from  Broadway  to  Lillington, 
which  is  on  the  Raleigh  &  Southport  Rail- 
road, that  was  recently  acquired  by  the 
Norfolk  Southern,  and  it  is  possible  that 
the  line  which  has  changed  hands  may  fig- 
ure as  an  important  connection  of  the  lat- 
ter. At  present  it  is  intended  to  complete 
the  extension  to  Lillington  and  proceed  on- 
ward  to   Goldsboro,   although   the   Atlantic 


ication. 


Unit. 


tracks Lin.  ft. 

■n  above  M.  H.  W Cu.    yd. 

below  M.  H.  W Cu.    yd. 

for  sewers  and  pipes Cu.    vd. 

Cu.    yd. 


IJings,  less  than  7  stories. 


Front    ft, 
Cu.    yd. 


outside  waterproofing Cu.    yd. 

■nry Cu.    yd. 

•  ry   Cu.    yd. 

Cu.    yd. 

cotta Cu.    yd. 

Lin.    ft. 

(Sec.  102  of  specifications) Lin.    ft. 

idatlons    Ft.     B. 

•  or  gravel Cu.    vd. 

g— (a)  l-ply Sq.    vd. 

(b)  2-ply Sq.    yd. 

(c)  3-pIy Sq.     yd. 

(d)  4-pIy Sq.    yd. 

(e)  5-ply Sq.    vd. 

(0  6-ply Sq.    yd. 

'halt  mastic Cu.    vd. 

n  pipe— <al  12-in Lin.  "ft. 

(bi  10-in Lin.    ft. 

(c)     8-in Lin.    ft. 

W    6-in Lin.    ft. 

(e)     4-in Lin.    ft. 

c— (f)     8-in Lin.    ft. 

(g)     6-in Lin.    ft. 

(h)     4-in Lin.    ft. 

€  ana  fitting  (c)  6-in Lin.    ft. 

Duct    ft. 

Tons 

■;  V Tons 

id  bars Tons 

i  iron  castings Tons 

■••••■■ Lbs. 

-In.  w.  I.  galvanized Lin. 

Sq. 

s  restored    Sq. 

s  restored,  temporarv Sq. 

li-ln.   vitrified Lin 

IS-in.   vitrified Lin 


M 


3.6x2.4.... 
4.0x2.S 


■haped    masonry, 
haped    masonry, 

"1,    7.0x12.0 

1.  4.4x4.6 

Ing  electric  R.  R.,  single  tracic 

4-ln 

fi-in     

12-in 


Lin. 

Lin. 

Lin. 
'  Lin. 

Lin. 
.Lin. 

Lin. 

Lin. 

Lin. 

Lin. 


ft. 
ft. 

yd. 
yd. 

ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 


as  pipe  (a)  6-in Lin. 

■as  pipe  (b)  S-in Lin. 

spigot  straight  pipe,  delivered . . .  Tons 

'  spigot  pipe,  special  cast,  deliv..  Tons 

s  in  streets Duct   ft 


Quantity. 

l.OSO 

44.240 

139,260 

1,.S00 

20,600 

1,342 

25,680 

4,795 

1,370 

100 

100 

100 

S.700 

1,000 

2.M 

100 

37,035 

100 

300 

100 

100 

100 

6,790 

ino 

100 

100 

100 

100 

100 

100 

100 

90 

110,800 

6,755 

1,098 

140 

12 

5.230 

4.260 

2,545 

3,618 

5,817 

220 

300 

130 

100 

650 

350 

1,446 

100 

100 

100 

100 

100 

650 

400 

1 

5,000 


(1) 

$1,500.00 

5.00 

5.50 

6.00 

6.00 

40.00 

10.00 

9.00 

8.00 

7.00 

20.00 

20.00 

.75 

2.00 

100.00 

3.00 

.50 

I'.ob 

1.25 

1.50 

1.75 

20.00 

1.00 

.80 

.65 

.50 

.40 

1.50 

1.10 

.90 

2.00 

.15 

65.00 

55.00 

70.00 

80.00 

.06 

.50 

1.75 

1.50 

1.50 

4.00 

4.50 

18.00 

20.00 

42.00 

21.00 

15.00 

1.00 

1.25 

.      2,50 

1.25 

1.50 

1.25 

1.50 

.50.00 

100.00 

.,50 


(2) 

$1,425.00 

3.50 

5.50 

5.00 

7.O0 

100.00 

10.00 

9.00 

8.00 

S.OO 

15.00 

15.00 

1.50 

2.00 

100.00 

2.50 

.45 

.75 

1.00 

2.00 

2.50 

3.00 

25.00 

1.00 

.SO 

.70 

.60 

.50 

2.00 

1..50 

1.00 

2.00 

.15 

70.00 

6.5.00 

50.00 

70.00 

.10 

1.00 

2.00 

2.50 

2.75 

5.00 

.  6.00 

9.00 

15.00 

40.00 

20.00 

18.00 

1.00 

1.50 

2.50 

1.25 

1.50 

1.50 

2.50 

40.00 

80.00 

.20 


(3) 

$1,600.00 

3.63 

6.24 

5.00 

8.50 

60.00 

9.75 

10.50 

7.50 

6.00 

15.00 

15.00 

1.50 

2.00 

100.00 

2.00 

.65 

.95 

1.60 

1.75 

1.95 

2.25 

30.00 

1.00 

.90 

.80 

.60 

.40 

1.20 

1.00 

.75 

1.50 

.12 

66.00 

56.00 

45.00 

65.00 

.15 

.50 

2.25 

2.00 

2.00 

3.15 

3.50 

6.00 

7.00 

12.00 

8.00 

15.00 

1.25 

1.50 

2.10 

L35 

L60 

1.35 

1.60 

35.00 

80.00 

.75 


(4) 

$1,750.00 

5.00 

6.00 

5.00 

8.00 

50.00 

10.00 

10.00 

7.50 

6.00 

15.00 

15.00 

1.00 

2.50 

100.00 

3.00 

.50 

1.00 

1.25 

1.50 

1.75 

2.00 

25.00 

1.00 

.75 

.65 

.50 

.50 

1.50 

1.25 

1.00 

1.50 

.15 

75.00 

70.00 

60.00 

80.00 

.20 

.50 

2.00 

2.00 

1.00 

2.00 

3.00 

10.00 

10.00 

36.00 

15.00 

15.00 

1.00 

1.25 

2.50 

1.00 

1.50 

1.50 

2.00 

60.00 

100.00 

.40 


(5) 

$1,450.00 

6.00 

7.75 

7.00 

7.00 

100.00 

10.00 

8.00 

6.00 

5.50 

20.00 

20.00 

.75 

3.00 

75.00 

2.50 

.60 

.90 

1.20 

1.50 

l.SO 

2.10 

30.00 

1.50 

1.30 

.80 

.60 

.50 

1.50 

1.25 

1.00 

1.75 

.15 

80.00 

72.50 

65.00 

75.00 

.10 

1.00 

2.50 

3.00 

3.00 

4.00 

5.00 

10.00 

12.00 

30.00 

16.00 

12.00 

.75 

1.00 

2.00 

1.00 

1.50 

2.00 

3.00 

40.00 

90.00 

.30 


(6) 

$1,740.00 

5.00 

6.50 

S.OO 

6.00 

60.00 

9.00 

8.50 

7.50 

6.50 

20.00 

15.00 

1.00 

1.00 

100.00 

2.50 

.75 

1.00 

1.50 

2.00 

2.25 

3.00 

30.00 

1.50 

1.30 

1.00 

.75 

.60 

2.00 

1.75 

1.00 

2.00 

.15 

80.00 

70.00 

78.00 

100.00 

.10 

1.50 

2.25 

2.50 

1.40 

4.. 50 

5.50 

12. .50 

14.00 

35.00 

15.00 

18.00 

1.25 

1.50 

2.50 

1.50 

2.00 

1.55 

2.00 

40.00 

,100.00 

.32 


(7) 

$1,680.00 

6.00 

6.00 

6.00 

7.00 

120.00 

12.00 

12.00 

8.00 

6.00 

15.00 

15.00 

1.00 

2.50 

100.00 

2.00 

.80 

1.10 

1.40 

1.70 

2.00 

2.30 

JiO.OO 

1.75 

1.50 

1.25 

1.00 

.75 

1.75 

1.50 

1.00 

2.00 

.15 

80.00 

70.00 

SO.OO 

75.00 

.10 

1.00 

2.50 

3.00 

3.00 

5.00 

6.00 

15.00 

IS.OO 

50.00 

20.00 

20.00 

1.00 

1.50 

2.50 

1.25 

1.50 

1.25 

1.50 

40.00 

75.00 

.30 


(S) 

$1,800.00 

3.50 

6.00 

4.00 

7.50 

50.00 

12.00 

10.00 

7.50 

6.00 

16.00 

12.00 

.60 

2.00 

75.00 

1.75 

1.00 

1.30 

1.40 

1.60 

1.80 

2.00 

35.00 

1.50 

1.25 

1.00 

.75 

.50 

1.50 

1.25 

1.00 

1.60 

.12 

85.00 

75.00 

60.00 

70.00 

.08 

.40 

1.60 

3.00 

3.00 

4.50 

5.50 

10.00 

11.00 

35.00 

14.00 

15.00 

1.50 

2.00 

3.00 

2.00 

2.40 

2.50 

3.00 

40.00 

65.00 

.50 


.$3,889,775     $3,936,558     $4,177,449    $4,396,126     $4,483,626     $4,492,127     $4,558,666     $4,590,639 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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&  \Vestern  charter  provides  that  it  mny 
build  as  far  west  as  Tennessee.  The  road 
connects  with  the  Seaboard  Air  Line,  the 
Southern  Railway  and  Atlantic  Coast  Line. 
It  is  stated  that  all  the  bonds  for  the  pro- 
posed improvements  have  been  disposed  of 
in  Paris.  The  new  ofiicers  are  Hertnan  C. 
Hutter.  Ir..  president;  B.  W.  Duer,  vice- 
president;  William  C.  Cook,  secretary  and 
treasurer;  H.  P.  Edwards,  Sanford,  N.  C, 
ccneral  superintendent.  Messrs.  Huffer  and 
buer  are  associated  with  the  banking  house 
which  has  purchased  the  road. 
Ohio. 
®D.  W.  McGrath,  Columbus,  O.,  has  been 
awarded  a  contract  by  the  Norfolk  &  Western 
R.  R..  amounting  to  about  $100,000  for  shop 
buildmgs  to  be  erected  at  Joyce  and  5th  Aves., 
Columbus.  The  work  includes  a  round  house 
to  contain  25  stalls  and  be  100  by  700  ft.  in  di- 
mensions, costing  about  $40,000;  a  machme 
shop  to  be  52  by  139  with  an  anne.x,  35  by 
C4  in  dimensions ;  a  store  and  oil  building,  one 
story  high,  will  be  32  by  100  ft.  and  a  yard- 
master's  office,  two  stores,  40  by  60  ft. 

@Tohn  R.  Lee,  Paterson,  N.  J.,  who  was 
awarded  the  contract  for  the  Erie  R..  R. 
second  track  work  on  the  Chicago  division 
from  Lima,  O.,  to  Elgin,  O.,  and  Woen 
to  Decatur,  will  sublet  all  team  work  for 
about  20  miles  of  the  contract.  The  con- 
tract includes  600,000  cu.  yds.  of  earth  ex- 
cavation, about  700,000  cu.  yds.  of  em- 
bankment, two  large  trestle  bridges,  and 
9,000  cu.  yds.  concrete  masonry.  The  sub- 
contract for  the  concrete  work  on  the  Li- 
ma section  was  let  to  Miles  &  Tighe  Con- 
tracting  Co.,   Easton,  Pa. 

®The  Patterson-Moran  Co..  IMorgan- 
town.  W.  Va..  which  was  awarded  a  sec- 
tion of  the  double  track  work  on  the  Erie 
R.  R.,  will  not  sublet  any  of  the  concrete 
and  grading  work  but  will  do  it  themselves. 
The  City  Council  of  Cleveland,  O.,  has  pass- 
ed an  ordinance  granting  the  Cleveland  & 
Youngstown  R.  R.  Co.  permission  to  build  a 
4-track  rajlroad  from  E.  110th  St.  to  Huron 
and  Canal  roads,  S.  E.  The  cost  of  the  irn- 
provement,  including  the  terminal  station,  will 
be,  it  is  estimated,  about  $5,000,00,0. 
Oklahoma. 
It  is  rumored  that  the  Santa  Fe  is  planning 
'to  purchase  the  Oklahoma  Central  R.  R.  and 
extend  the  line  from  Chickasha,  OKla.,  to 
Honey  Grove,  connecting  with  the  Ladonia 
branch. 

The  Kansas,  Oklahoma  &  Texas  R.  R.  Co. 
has  been  chartered  with  a  capital  stock  of  $20,- 
000,000.  This  is  the  new  name  for  the  Cherry- 
vale,  Oklahoma  &  Texas  R.  R.,  which  has  been 
promoted  by  S.  M.  Porter  of  Caney,  Kan. 
The  new  company  is  reported  to  have  financed 
the  project  and  it  is  said  that  construction 
work  on  a  portion  of  the  line  will  be  started 
soon.  The  main  line  as  proposed  will  extend 
from  St-  Louis  to  Galveston,  Tex.  Another 
line  will  start  at  Kansas  City  and  build  south 
through  Eastern  Oklahoma  to  Shreveport,  La. 
A  branch  line  is  planned  from  Caney,  Kan., 
through  Fayetteville  to  Little  Rock,  Ark.  An- 
other branch  will  run  from  Pawhuska,  Ok., 
to  Oklahoma  City  and  El  Reno,  thence  to  Chil- 
dress, Tex.,  and  it  is  proposed  to  build  a 
branch  from  Oklahoma  City  to  Laredo,  Tex. 
The  directors  are :  R.  E.  Wade,  George  A. 
Masters  and  S.  M.  Porter  of  Perry,  Okla., 
and  J.  H.  Brewster  and  F.  D.  Brewster  of  In- 
dependence   Kan. 

Oregon. 
The  North  Bank  R.  R.,  tail  R.  Gray,  presi- 
rent,  Portland,  Ore.,  and  the  allied  Hill  lines 
have  plans  under  consideration  for  extensive 
developments  for  the  east  side  shipping  dis- 
trict of  Portland.  The  improvement  will  call 
for  the  expenditure  of  about  $2,500,000. 

The  Multnomah  Central  Ry.  Co.,  which  proj- 
ects a  24-mile  electric  line  from  Cottrell,  on 
the  Mount  Hood  line  of  the  Portland  Ry., 
Light  &  Power  Co.,  to  the  base  of  Mount 
Hood,  near  the  Welch  place,  is  planning  to 
start  construction  work  on  the  first  6%  miles 
of  track   to  Sandy  immediately.     The  officers 


of  the  company  are  E.  R.  Ernsberger,  Port- 
land, Ore.,  president;  G.  A.  Lovejoy,  vice- 
president  ;  W.  J.  Conday,  of  Chicago,  secretary, 
and  W.  D.  Van  Knren,  of  Philadelphia,  treas- 
urer. 

Pennsylvania. 
The  Lehigh  &  New  England  R.  R.,  it  is  re- 
ported, has  decided  to  extend  its  line  to 
Tamaqua,  Pa.,  and  has  under  consideration 
the  construction  of  the  line  on  to  Lansford, 
Coaldale  and  other  points  in  the  Panther  Creek 
■Valley.  F.  W.  Gilcrest,  Mauch  Chunk,  Pa.,  is 
Chief  Engineer. 

It  is  reported  that  S.  Morris,  Altoona,  Pa., 
has  purchased  the  Altoona,  Beach  Creek  & 
Great  Northern  R.  R.,  a  small  narrow  gaged 
line  15  miles  long,  extending  from  Al- 
toona to  Daughbertys  Mines,  a  coal  town  on 
the  top  of  the  Allegheny  mountains.  Work 
on  improvements  will  be  begun  immediately. 
The  equipment  of  the  road  consists  of  two  lo- 
comotives, 30  freight  and  several  passenger 
cars- 
Engineers  of  the  Pennsylvania  R.  R.,  Geo. 
W.  Snyder,  principal  assistant  engineer,  Pitts- 
burgh, Pa.,  have  been  making  surveys  for  the 
proposed  underpass  at  Verona  St.,  in  North 
Braddock,  and  will  probably  have  construction 
work  started  this  month.  Two  other  under- 
passes are  to  be  constructed  in  North  Brad- 
dock.  The  improvements  will  cost  $175,000, 
the  boroughs  of  Braddock  and  North  Brad- 
dock  to  stand  two-thirds  of  the  cost. 

The  Philadelphia  and  West  Chester  Traction 
Co.,  C.  A.  Entrekin,  Chief  Engineer,  Upper 
Darby,  Pa.,  has  obtained  rights  of  way  and 
franchises  for  its  proposed  extension  from 
Drexel  Hill  to  Media,  and  will  take  bids  for 
construction  work  in  the  near  future. 

Tennessee. 

The  St.  Louis  &  San  Francisco  R.  R.  has 
not  yet  decided  what  action  will  be  taken  in 
regard  to  repairing  its  roadbed  between  Mem- 
phis and  Jonesboro.  It  is  probable  that  only 
such  work  will  be  done  as  is  necessary  to  re- 
store the  track  to  its  original  condition.  This 
will  not  require  a  heavy  expenditure  and  will 
only  consist  of  replacing  a  small  amount  of 
grading  and  ballast  where  the  trcak  was 
washed  out-  It  is  not  probable  that  the  com- 
pany will  undertake  to  raise  its  track  at  this 
time. 

The  City  Council  of  Clarksville,  Tenn.,  has 
granted  a  franchise  to  the  Louisville  &  Nash- 
ville R.  R.  Co.  to  burld  a  line  from  its  main 
tracks  to  the  heart  of  the  city,  entering  near 
the  public  square.  This  improvement  will  cost 
the  railroad  company  over  $200,000. 

The  St.  Louis.  Iron  Mountain  &  Southern 
R.  R.  (Missouri  Pacific  system,  E.  F.  Mitchell, 
Chief  Engineer,  St.  Louis,  Mo.),  is  understood 
to  be  planning  to  have  work  started  this  sum- 
mer on  the  completion  of  the  double  track- 
ing of  its  line  between  St.  Louis  and  Texar- 
kana,  490  miles.  At  present  71  miles  of 
this  section  are  double  tracks;  to  complete 
the  work  will  cost  something  like  $5,000,000. 

Texas. 

The  Sugarland  Ry.  Co.,  L  G.  Wirtz,  Chief 
Engineer,  Sugarland,  Tex.,  has  filed  an  appli- 
cation with  the  State  Railroad  Commission 
for  authority  to  issue  bonds  on  the  entire  mile- 
age of  that  line  and  for  the  registration  of 
bonds  authorized  by  the  construction  done. 
The  petition  is  for  authority  to  issue  bonds 
at  the  rate  of  $25,000  per  mile,  and  57  miles 
is  contemplated.  Registration  is  to  be  on 
32  miles  now  completed  and  in  operation.  The 
companv  values  same  at  $22,f)88  per  mile,  a 
total  of  $7.52,189.  The  application  indicates 
extensions  to  Hempstead  and  points  inter- 
mediate, in  order  that  it  will  have  a  line  ex- 
tending from  Oyster,  on  the  International  & 
Great  Northern,  in  Brazoria  County,  and 
Areola,  on  the  Santa  Fe,.in  Fort  Bend  county, 
to  Hempstead,  touching  the  Santa  Fe  at  Duke, 
Fort  Bend  County;  the  Galveston,  Harrisburg 
&  San  Antonio  at  Sugarland,  the  San  Antonio 
&  Aransas  Pass  at  Simonton,  the  Katy  at 
Rodgers  and  the  Houston  &  Texas  Central 
at  Hempstead.    It  will  also  touch  the  Browns- 


«-hio!i 


ville  line  at  Brazoria.    It  is  under  0||,t 
money    is    forthcoming,    and   thatli,  ^"'' 
sions  are  to  be  made  in  the  neai utntf'*''"" 

Steps  are  being  taken  for  finanU  ,i,' 
posed    Temple   &   Northwestern  ■  j     '' 
has    been    surveyed    and    partily 
This  road  has   been  surveyed  im 
to    Gatesville,    to    Hamilton,  to 
about    100    miles.      Charlton  H 
Tex.,    is    interested. 

The  Houston  &  Te.xas  Central 
Gushing,     Chief     Engineer    of 
Houston,  Te.x.,  has  taken  bids  fo: 


Temp!,; 

•  R.  E.  5 

"isiruaion 

5v; 


miles  of  roadbed  from  Giddings  ^ij-jJ 


Umeta, 
MntracWR 
id  fre;ni>;. 


The    Schocten    Bros.    Cedar 
Te.x.,   has   been   asking   bids  fror 
with  15  to  20  teams  with  wheeler: 
on  a  contract  for  about  14  miles  'ctihIh,,, ^ 
a  tram  road  from  Lometa. 

The  San  Antonio  Belt  &  Teriml  Co.  mtj. 
tioned   in  our   last  issue,  proposijtc  toiH  j 
belt  line  around  the  city  of  San  (tonio  71,^ 
main   track  of   the  belt  line  wille  jb,,,,,  j-, 
miles  long.     It  will  connect  witj]l   1    ,:. 
portant  industrial  plants  and  tli.it      „•, 
roads.     While  the  capital  stock   r 
pany    is    the    nominal    amount 
it  is   stated   that  the  improveni ; 
templation   will   cost   more   tha  n 
The    terminals    will    be    used   1  i 
souri,    Kansas    &    Texas    and     , 
two   other   independent   lines  tl 
being  constructed  south  from  ^ 
It   is    reported    that   the    Missoui  I 
Texas   contemplates   an   extensio 
south  from  San  Antonio  to  soniL' 
Rio  Grande.     It  will  also  build  1 
between    Austin    and    either   Sai 
Lockhart.      At    present   the   Mis- 
and  Texas  is  using  the  Southern 
minals  in  that  city. 

The  Bankers'  Trust  Compai 
Texas,  is  reported  to  have  hnar 
posed  extension  of  the  Bartlett  i 
R.  from  Bartlett  east  to  Camern 
W.  Jackson,  Bartlett,  Texas,  is  1 

■Vermont. 

The  State  Public  Service  Coi 
authorized  the  New  York,  Ni 
Hartford  R.  R.  Co.  to  purchase 
of  the  capital  stock  of  the  Rutin 
owned  by  the  New  York  Cenli. 
give  the  New  Haven  control  of 

The  organization  of  the  St,  -Ml 
ton   Traction  Co.,  the  new  corp, 
has  taken  over  the  property  ami  i 
of  the  St.  Albans  Street  Ry.  Co.. 
previous  issue,  has  been  efifecteil 
lowing  officers   have   been   electt 
John  W.  Ogden  of  Maiden,  Ma- 
dent,   Fuller   C.   Smith,   St.  Albai   i 
Walter  R.   Dane  of  Clinton,  Mas;  ck 
Charles  Royce  of  St.  Albans.    Tl  S: 
superintendent  of  the  road  will 
Wilkinson.- 

The  Burlington  Traction  Co., 
President,   Burlington.  Vt.,  has  1  : 
State  Public  Service  Commissioror  [ 
sion  to  issue  $500,000  of  bonds,    f  tV 
$200,000  is  to  be  used  to  pay  for  f 
of  the  Vergennes  Power  Co.,  an, 
retiring  present  bonds  which  ma;; 

■Virginia. 

The  Norfolk,  Suffolk  &  Smitiel' 
Co.,  of  Norfolk,  Va.,  has  compxd 
ganization   and   proposes  to  bnl  »'' 
erate     a     railroad     between     ^■■t"' 
Smithfield.      The    officers    of  tl  c 
are:     H.   H.   Prince,  president   a  - 
manager;  C.  A.  Holle.  secretar.Mi- 
urer;    R.    M.    Johnson.    vice-pnO'-- 
general    counsel;    William   J.   V^t 
Snellings,    M.    V.    Bridgers   ancH-, 
Seawall— all  of  Norfolk,  Va. 
■Washington. 

The  White  Lumber  Co.,  White: *\ 
rejected  all  bids  received  for  tlie'"- 
of  its  proposed  railroad  and  tli «' 
be   readvertised.     The  offices  of 
are    located    at    Whites,    a    smal  ' 
Whitehall,  Wash, 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ul  incorporation  have  been  filed 
[Howell,  Secretary  of  State,  Olym- 
1  by  the  Washington  Western  Ry. 
iLakes,  Snohomish  County,  Wash. 
,  stock  of  the  company  is  $250,000 
:)ses  the  construction  of  a  railroad 
iidewater  point  on  the  Puget  Sound 
(5h  County,  through  Three  Lakes. 
(ord  and  J.  M.  Harnett  are  in- 
ked in  Ellensburg,  Wash.,  that  the 
1  waukee  &  Puget  Sound,  which  has 
;  construction  down  the  Columbia 
1  Beverly  to  Han  ford,   will   be  ex- 

•nton  Citv  and  ultimately  to  Nortli 
ish. 

,)red  that  the  Chicago,  Milwaukee 
■ind  Ry.  will  shortly  build  the  pro- 
:i  line  from  Palouse,  Wash.,  to  the 
;jn.  E.  0.  Reeder,  Seattle,  Wash., 
ijineer. 
|igo,    Milwaukee    &    Puget    Sound 

Rcedcr,  Chief  Engineer,  Seattle, 
iti>  have  plans  under  way   for  the 

er  depot  on  Pacific  avenue,  near 
;.t  Tacoma.    It  is  stated  that  work 

d  this  summer.    The  reported  cost 

West  Virginia. 

:  eley  &  C'.,  Clarksburg,  W.  Va., 
iwarded  the  contract  for  grad- 
irds  and  laying  tracks  for.  the 
of  the  Maryland  Coal  Co.  at 
"he  contract   amounts   to   about 

I  ngahela  Valley  Traction  Co.  has 
for  the  merging  of  the  Fair- 
irksburg  Traction  Co.,  the  Fair- 
hern  Traction  Co.  and  the  Clarks- 
tern  Street  Ry.   Co.     The  capital 

:  new  company  is  $7,500,000.  The 
of  the  lines  will  remain  the  same, 

'  aving  been  brought  about  for  the 
expediting  the  operation  of  the 
■ecure  funds  for  the  completion  .of 

;  rg  &  Western  line.  A  line  will 
ialem,  W.  Va..  from  Clarksburg. 
are:  S.  L.  Watson,  Fairmont, 
H.  Wheelwright.  Baltimore,  vice- 
alton  Miller.  Fairmont,  secretary- 
nith  Hood,  Fairmont,  general  su- 

I    J.  0.  Watson,  general  manager. 

Wisconsin. 

,  aukee  Western  Electric  Ry. 
|.jestic  BIdg.,  Milwaukee,  Wis., 
to  let  contracts  for  grading 
1  roadbed  between  Juneau  and 
j  C.  A.  Chapman.  Inc.,  Steger 
I  go,  111.,  is  Chief  Engineer. 
1  Council  of  Merrill,  Wis.,  has 
iliition  proposing  a  special  election 
■nd  issue  for  a  municipally  owned 
,  is  proposed  to  construct  a  stand- 
|e  fromAIerrill  west  to  the  vi- 
xens, a  distance  of  23  miles,  where 
I  ill  be  afforded  with  the  Soo.  Of 
|>t.  which  has  been  estimated  at 
Urill  proposes  to  issue  bonds  for 
<  he  county  for  $13.5.000.  On  the 
(nsion  17  miles  in  length  is  pro- 
l  Langlade  county  line,  where  con- 


nection with  the  -Xorthwcstern  road  will  be  es- 
tablished. 

The  Lake  Supcri.,r  &  South  Dakota  Ry.  Co., 
the  incorporation  of  which  was  mentioned  in 
our  May  8  issue,  is  projecting  a  2.50-mile  line. 
1  he  surveys  have  not  been  made  as  yet  nor 
has  the  chief  engineer  been  appointed.  Jay  M. 
Smith,  Duluth,  .Minn.,  is  oresident. ;  W.  R. 
GiUis,  Superior,  Wis.,  is  also  interested. 

The  Chicago  &  I^ke  Superior  Ry.  has  made 
surveys  and  has  secured  the  capital  for  the 
construction  of  a  3-mile  extension  from  Cam- 
bridge to  Rockdale.  Construction  contracts 
will  be  let  soon.  B.  L.  Delamater,  Cambridge, 
Wis.,  is  president. 

.\cting  City  Engineer  Pitz  of  Manitowoc  has 
started  the  survey  work  for  the  Manitowoc  & 
Northern  Traction  Co.'s  extension  on  the  west 
side.  Thos.  Higgins,  .Manitowoc,  Wis.,  is 
president  of  the  Tr.utinn  Co. 

Wyoming. 

The  Colorado  &  Southern  Ry.  has  started 
initial  work  of  replacing  the  52-Ib.  rail  between 
Hartville,  W'yo.,  and  Orin  Junction  with  85-lb. 
standard  steel.  The  first  work  will  be  done 
between  Glendo  and  Orin  Junction,  and  the 
outfit  will  make  its  headquarters  at  Bona.  In 
addition  to  replacing  the  light  with  heavv  rail, 
all  of  the  old  ties  in  the  roadbed  will  be  re- 
newed and  the  right-of-way  re-ballasted.  When 
the  new  line  was  laid  between  Wellington  and 
Cheyenne  last  summer  the  heavy  standard  rail 
was  installecl  that  the  road  might  be  in  shape 
for  main  line  traffic,  and  with  the  completion 
of  the  work  between  Hartville  and  Orin  Junc- 
tion the  C.  &  S.  will  be  in  possession  of  a 
right-of-way  capable  of  handling  heavy  traffic 
from  Denver  to  the  connection  with  the  North- 
western at  Orin  Junction. 

Canada. 

^The  Commissioners  of  the  Transconti- 
nental Ry.,  P.  E.  Ryan,  secretary,  Ottawa,  Ont., 
are  calling  for  bids  until  noon,  May  31,  for 
the  construction  and  erection  complete,  in  ac- 
cordance with  the  plans  and  specifications  of 
the  Commissioners,  of  si.x  200-ton  mechanical 
coaling  plants  with  sand  houses  and  track  ap- 
proaches to  be  erected  at  the  following  points 
on  the  line  of  the  National  Transcontinental 
Ry. :  1  at  Moncton,  N.  B..  Mile  0.0.  District 
"A";  1  at  Napadogan,  N.  B.,  Mile  118,  District 
"A";  1  at  Edmundston,  N.  B.,  Mile  230,  Dis- 
trict "A" ;  1  at  Grant.  Ont..  Mile  232.7,  District 
"D";  1  at  Calvert,  Ont.,  Mile  109.6,  District 
"E";  1  at  .'Vrmstrong,  Ont..  Mile  240,  District 
"E."  Bids  are  also  asked  for  a  l.tWO-ton 
coaling  station  with  inclined  trestle  approach, 
at  Cochrane,  Ont.,  Mile  103.7,  District  "D. 
Plans  and  specifications  may  be  seen  at  the 
office  of  W.  J.  Press,  Mechanical  Engineer, 
Ottawa,  Ont. 

Bids  were  opened  May  20  by  J.  G.  Sullivan, 
Chief  Engineer  of  the  Canadian  Pacific  Ry.. 
Winnipeg,  for  the  erection  of  a  30-stall  round 
house  at  North  Transcona. 

Proposition  has  been  submitted  to  the  City 
Council  of  Saskatoon,  Sask.,  for  the  construc- 
tion of  a  street  railway  system.  Local  capital- 
ists are  interested  and  are  said  to  have 
agreed  to  raise  $S0<1.O(K)  to  install  the  sy.s- 
tem. 


The  Canadian  Northern  Ry.,  M.  H.  Mac- 
leod,  General  Manager,  Winnipeg,  Man., 
opened  bids  last  Saturday  for  the  work  of 
grading  for  a  spur  in  the  city  of  St.  Boniface, 
Alan. 

The  Canadian  Northern  Ky.  is  planning  to 
make  a  number  of  improvements  at  Saskatoon, 
Sask.,  this  year.  These  include  the  enlarge- 
ment of  its  depot  and  freight  sheds  and  a  new 
yard.  Plans  for  the  depot  extension  have  been 
approved  and  the  contract  will  be  let  imme- 
diately. 

Representatives  of  St.  Thomas.  Aylmer. 
Yarmouth  and  Malahidc.  have  agreed  to 
guarantee  the  bonds  of  the  London  &  Lake 
trie  Ry.  Transportation  Co.  of  London,  Out., 
for  the  extension  of  the  road  from  St. 
Thomas  to  Aylmer  to  the  extent  of  $10,000  a 
mile,  a  first  mortgage  to  be  given  as  security. 
The  company  asked  for  $20,000.  If  the  offer 
is  accepted  the  proportion  that  each  munic- 
ipality is  to  assume  will  be  decided. 

Ratepayers  of  St.  Thomas,  Ont.,  voted  to 
expend  $23,500  for  improving  the  St.  Thomas 
Street  Ry.,  which  is  owned  by  the  city,  and 
for  the  purchase  of  three  new  cars.  It  was 
also  voted  to  e.xtend  lines  on  Ross  and  Wil- 
liam streets. 

.•\ccording  to  an  announcement  by  C.  V. 
Cimimings,  General  Manager  of  the  Northern 
Construction  Co.,  Winnipeg,  Man.,  about  3,000 
men  and  1,000  teams  are  to  be  engaged  on  the 
new  Canadian  Northern  Brazeau  branch. 
Eighty  miles  of  grading  remains  to  be  fin- 
ished and  this  is  being  carried  on  with  all 
sneed-  The  complete  section  is  from  Rocky 
Mountain  House  to  the  coalfields,  where  there 
are  at  work  today  GOO  men  and  200  teams. 
Within  a  few  weeks'  time  1,000  men  will  be 
employed  on  this  branch  alone.  The  frost  is 
w-ell  out  of  the  ground  at  Brazeau  now,  and 
there  remains  nothing  to  interfere  with  the 
progress  of  work.  It  will  be  completed  before 
the  close  of  construction  for  the  season  of 
1912.  On  the  Onoway  Peace  River  branch 
the  company  will  complete  100  miles  of  new 
line  this  season  through  to  .Athabasca  Cross- 
ing, while  on  the  Strathcona-Calgary  line  the 
C.  P.  R.  line  to  Pakan,  the  construction  is  be- 
ing expedited.  On  the  Goose  Lake  line  110 
miles  of  new  grade  will  be  laid  this  year,  clos- 
ing the  remaining  gap  and  enabling  the  Cana- 
dian Nbrthern  railway  to  haul  out  over  this 
route  during  the  coming  fall  the  product  of 
the  grain  harvest  of  the  year. 

Mexico. 

The  Guatemala  Central  Ry.  Co.,  a  3  ft.  gage 
line  in  Central  America,  has  been  purchased 
by  Minor  C.  Keith,  17  Batterj'  place.  New 
York  City,  president  of  the  Guatemala  Ry. 
The  railway  is  approximate!-  225  miles  long, 
running  from  San  Jose  on  the  Pacific  coast  to 
the  capital  where  it  is  reported  the  purchasers 
intend  to  complete  connections  with  the  Pan- 
.\merican  road  and  arrange  connection  with 
Mexico  lines. 

The  Department  of  Fomento  has  approved 
a  contract  with  S.  Pearson  &  Son,  Pte  de 
Alvarado,  No.  .53,  Mexico,  D.  F..  Mexico,  for 
the  construction  of  a  railway  and  an  oil  pipe 
line  between  Ixhuatlan  and  Puerto  Mexico. 


ADS.     STREETS     AND     PAVEMENTS 


Alabama. 

•  he  received  until  2  p.  m.,  May 
[  ■   Palmer,   Engineer,    Elba.    .\la.,' 

•  ruction  of  30  miles  of  road.  The 
lude  grubbing,  clearing,  grading, 

i.d-claying  and  other  work. 

f  Commission    of    Mobile,    .^la., 

\i  plans  for  the  drainage  and 
e  11th  venture,  which  calls   for 

Uure  of  $287,000.  and  the  im- 
f  Government  St..  from  Cath- 
city  limits,  and  Dauphin  from 
Reed  Ave.    Asphalt,  creosoted 


wood  block,   vitrified   brick   and  gravel   will 
be  used. 

Arkansas. 

4»Bids  will  be  received  until  June  8  by 
city  of  Little  Rock.  Ark.,  for  the  construction 
of  approximately  45.000  sq.  yds.  of  brick 
pavement,  w^hich  will  be  covered  with  bitu- 
minous filler.  Louisiana  St.  'is  among  the 
thoroughfares  to   be   paved. 

California. 

•J-Bids  will  be  received  until  11  a.  ni., 
June  8,  by  Col.  G.  McK.  Williamson,  Quar- 


termaster, Fort  Mason,  Calif.,  for  the  con- 
struction of  extensions  to  the  roads,  gut- 
ters and  drains  at  Fort  Winfield  Scott, 
Calif. 

Preliminary  steps  have  been  taken  by  the 
Board  of  Trustees  of  Coronado,  Calif.,  for 
the  grading  and  paving  of  20  streets,  cov- 
ering a  total  length  of  8  or  10  miles.  H.  B. 
Hakes  is  Trustee 

Florida. 

•J«Bids  will  be  received  by  Town  of  Clear- 
water. Fla.,  T.  J.  Sheridan.  Clerk,  for  paving 
Osceola  St.  from  Jones  Ave.  south  to  Havens 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ave.,  thence  west  to  Oak  St.,  thence  south  to 
Turner  St.  The  material  is  to  be  crushed 
rock,  vitrified  brick,  asphalt,  macadam  or 
concrete.  The  roadway  from  Jones  Ave. 
about  2.420  ft.,  24  ft.  wide ;  distance  from 
Osceola  St.  to  Oak  St.  and  south  to  Turner 
St.   about  1,060  ft.,  1-3  ft.  wide. 

•J-Bids  will  be  received  until  8  p.  m.,  June 
10,  by  City  Council,  Tallahassee,  Fla.,  for 
22.000'  sq.  yds.  of  brick  paving  and  12,000  ft. 
of  curbing.     J.  E.  Craig  is  City  Engineer. 

®J.  Harper  Wylie  of  Interlachen,  Fla.,  has 
been  awarded  the  contract  by  the  city  of 
Palatka,  Fla.,  S.  C  Stallings,  City  Engineer, 
for  the  construction  of  21,150  sq.  yds.  of  pave- 
ment at  $6,768;  also  concrete  curbing  at 
$0.2-3  per  lin.  ft.  The  road  will  be  16  ft.  wide 
and  8  ft.  deep.     Bids  were  opened  May  7. 

Idaho. 

<^Bids  will  be  receved  until  10  a.  ni..  May 
24,  by  Board  of  County  Commissioners, 
Boise,  Idaho,  for  the  construction  of  a 
hard-surfaced  road  20  ft.  wide  extending 
along  the  Valley  Road  from  the  city  limits 
of  Boise  City.  A.  E.  Fox.  518  Overland 
Bldg.,  Boise,  Idaho,  is  Consulting  Engineer. 

The  City  Council  of  Twin  Falls,  Idaho, 
has  granted  a  petition  providing  for  the 
formation  of  an  improvement  district  on 
Second  .Ave.,  west  for  two  blocks,  for  the 
construction  of  concrete  sidewalks  and 
curbs;  also  for  curbing  on  Ninth  .'\ve.,  east 
and  north  for  three  blocks. 

Illinois. 

®The  following  contracts  have  been  awarded 
for  constructing  pavements  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  Ed.  J. 
Glackin,  Secretarv :  43d  Ave.,  asphalt,  $23,903, 
Standard  Paving  Co.,  9  LaSalle  St.;  N.  44th 
Ct.,  asplialt,  $28,362,  R.  F.  Conwav  Co.,  133 
W.  Washington  St.;  E.  50th  St.,  asphalt,  $25,- 
179,  R.  F.  Conway  Co.;  E.  56th  St.,  asphalt, 
$18,071,  American  Asphalt  Paving  Co.,  133  W. 
Washington  St.;  Hillock  St.,  asphalt,  $20,163. 
American  -Asphalt  Paving  Co.;  W.  one-half  of 
May  St..  asphalt,  $2,669,  American  .\sphalt 
Paving  Co. ;  N.  Marshfield  Av.,  asphalt,  $2,492, 
Parker  Washington  Co..  133  W.  Washington 
St.;  W.  73d  St.,  asphaltic  macadam.  $8,222, 
Calumet  Coal  &  Teaming  Co.,  9022  Commer- 
cial Av. ;  E.  77th  St.,  asphalt,  $11,566,  Parker 
Washington  Co. ;  Southport  Av.,  asphaltic 
macadam,  $15,688,  Central  Paving  Co..  179  W. 
Washington  St. :  Stewart  Av.,  asphaltic  mac- 
adam. Jno.  A.  McGarrv  Co.,  189  W.  Madison 
St.,  W.  .30th  St.,  asphalt.  R.  F.  Conwav  Co.: 
W.  32d  St.,  asphalt,  $16,28.3,  American  Asphalt 
Paving  Co.;  Menominee  St.,  brick,  $2,138,  Jno. 
A.  McGarrv  Co. :  allevs.  South  Park  Ave.,  etc., 
brick.  $2,042,  Jno.  Dillon  &  Co.,  179  W.  Wash- 
ington St. ;  allevs.  Cottage  Grove  Ave.,  etc.. 
brick,  $3,696.  Central  Paving  Co. ;  alley.  Jack- 
son Blvd.,  No.  2  granite  blocks,  $1,965,  Central 
Paving  Co.,  prices  include  granite  concrete 
combined  curb  and  gutter.  Portland  cement,  con- 
crete foundation  (6  ins.),  sewer,  manhole  and 
catch  basin  construction  and  adjustment,  etc. 

®The  Board  of  Local  Improvements  of 
Rock  Island,  III.,  has  awarded  the  follow- 
ing contracts  for  paving:  McCarthy  Im- 
provement Co.,  Davenport,  la.,  paving  Sec- 
ond Ave.  from  14th  to  20th  Sts..  with  as- 
phalt, at  approximately  $25,900;  Independ- 
ent Construction  Co.,  Davenport,  la.,  pav- 
ing Fourth  Ave.  from  16th  to  20th  Sts.. 
$12,792:  McCarthy  Co.,  paving  Sixth  Ave. 
from  19th  to  20th  Sts.,  with  asphalt,  $2,804. 

®The  Gund-Graham  Co.  of  Freeport,  111., 
has  secured  another  contract  from  the 
Board  of  Local  Improvements  of  that  city 
for  paving  work.  The  contract  calls  for 
brick  pavement  on  parts  of  Benton,  Float 
and  Delaware  Sts.  and  Park  Ave.,  at 
$24,268. 

®The  Board  of  Local  Improvements  of 
Joliet.  111..  Wm.  S.  Welch.  Clerk,  has 
awarded  the  contract  for  the  construction 
of  a  bituminous  pavement  on  Sherman  St. 
to  R.  F.  Conway  Co..  Chicago,  as  follows: 
7,035  sq.  yds.  of  paving,  $0.90:  3,000  lin.  ft. 
of  curbing,  including  excavation  and  back- 
fillin.g,   $0.55;    1,640   cu.    yds.    of   excavation 


and  grading,  $0.60;  800  ft.  of  old  curbing 
reset,  including  the  taking  up  and  replacing 
same  as  new,  $0.20.  Bids  were  opened 
May  13. 

®The  Board  of  Local  Improvements  of 
Sterling,  111.,  has  awarded  the  following 
contracts  for  paving  work  during  this  year: 
O'Rourke  &  Ridge.  Sterling,  paving  East 
Fourth  St.  and  Second  Ave.,  $1.33  per  yd., 
$0.40  per  ft.  for  combined  curb  and  gutter, 
$0.20  for  curb  and  $0.21  for  gutter; 
O'Rourke  &  Ridge,  paving  Avenue  D,  $1.34, 
.$0.40  for  combined  curb  and  gutter,  $0.21 
for  gutter  and  $0.20  for  curb;  McCarty  & 
Fitzgerald,  Sterling,  paving  Avenue  B. 
SI. 32,  $0.40  for  combined  curb  and  gutter, 
$0.20  for  curb  and  $0.20  for  gutter: 
O'Rourke  &  Ridge,  paving  East  Eighth  St., 
$1.34,  $0.40  for  combined  curb  and  gutter. 
$0.21  for  gutter  and  $0.20  for  curb.  Brick 
will  be  used  on  all  streets. 

®Hoefifken  Bros,  have  been  awarded  the 
contract  by  the  Board  of  Local  Improve- 
ments of  Belleville,  111.,  for  the  paving  of 
Switzer  St.  from  Main  St.  to  Centerville 
Ave.,  at  $6,436.  Reeb  Bros,  bid  $6,666  on 
the  work.     Fred  J.  Kern  is  Mayor. 

©Valentine  W:olf  of  Alton,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Lo- 
cal Improvements  of  that  city  for  the  pav- 
ing of  Elm  St.  from  State  to  Alby  and 
Alby  from  Elm  to  the  C.  &  A.  bridge,  at 
the  following  bid:  Paving,  $1.24|4  a  yd.; 
combination  curb  and  gutter,  $0.47.  The 
work  includes  17,333  yds.  of  paving  and 
7,800  lin.  ft.  of  combination  curb  and  gut- 
ter. Other  bidders  were  Ryan  &  Wolf,  J. 
H.  Maupin,  Jr.,  C.  H.  Degenhardt,  John 
Strubel  and  E.  A.  Burke. 

®J.  H.  Palmer  of  Danville,  111.,  has  been 
awarded  the  contract  by  the  Village  Board 
of  Sheldon.  111.,  for  the  paving  of  Central 
St.,  at  $8,500.  The  pavement  will  extend 
from  the  east  to  the  west  limits  of  the  vil- 
lage, a  distance  of  one  mile,  and  will  con- 
nect the  two  country  hard  roads  which 
reach  to  the  township  lines  to  the  south 
and  west.  The  pavement  will  be  a  IS-ft. 
roadway  of  macadam  without  curb  and 
gutter. 

®The  Highway  Commission  of  Sterling, 
111.,  has  let  the  contract  for  the  construc- 
tion of  the  new  Dixon  road  pavement  to 
McCarty  &  Fitzgerald  at  $1.34  per  sq.  yd. 
for  paving  and  $0.15^2  per  running  ft.  for 
curb.  Brick  will  be  used.  The  total  cost 
will  be  approximately  $4,700. 

®The  Board  of  Local  Improvements  of 
Rossville,  111.,  has  awarded  the  contract  for 
the  construction  of  asphaltic  concrete  pave- 
ment on  Chicago  and  Attica  Sts.  to  the 
Capital  City  Concrete  Construction  Co.  of 
Springfield,  111.,  at  $62,000.  The  work  to  be 
done  is  approximately  as  follows:  34,430 
sq.  yds.  of  paving.  5-in.  concrete  base,  with 
l^;2-in.  asphaltic  concrete  wearing  sur- 
face; 3,386  lin.  ft.  of  machine  dressed  stone 
curb  Sx20  ins.;  17.473  lin.  ft.  concrete  com- 
bined curb  and  gutter:  995  ft.  5x20  stone 
headers;  59  storm  water  inlets  complete 
with  catch  basins  and  connections,  and 
2,521  lin.  ft.  of  12-in.  vitrified  sewer  pipe 
sub-drains.     Bids  were  opened   May  6. 

®The  Board  of  Local  Improvements  of 
Lincoln.  111.,  has  awarded  the  contract  for 
the  paving  of  Elm  St.  to  Harvey  K. 
Rhoades.     Concrete   pavement  will   be   laid. 

Following  are  the  lowest  bids  as  received 
by  the  Board  of  Local  Improvements,  Chica- 
go, III.  E.  J.  Glackin,  Secretary,  for  construct- 
ing Portland  cement  concrete  sidewalks,  5  ins. 
thick,  in  the  following  streets :  S.  Clark  St., 
6.000  sq.  ft..  11.7  cts..  Jas.  T.  Ferrv,  323  Sigel 
St.:  Erie  St..  6,O0O  sq.  ft.,  11  cts.,  Jas. 
J.  Ferrv:  Michigan  Ave.,  900  sq.  ft.,  14.4  cts., 
.■\.  P.  Larson.  11-322  Indiana  .^v. ;  Melrose  St.. 
2,400  sq.  ft.,  12.7  cts..  Demling  &  Wendt. 
LaSalle  St.;  North  Ave.,  28,000  sq.  ft.,  Shaf- 
gard  Construction  Co..  4024  W.  North  Ave. ; 
E.  90th  St..  1,600  sq.  ft.,  P.  F.  Biesen,  14.75 
cts.:  10.3d  PI..  1,4110  sq.  ft..  12.69  cts..  .\.  P. 
Larson;  10.3d  St.,  4,000  sq.  ft..  11.7  cts..  Dem- 
ling &  Wendt;  104th  St..  1,600  sq.  ft.,  12.62 
cts.,  .'\.   P.  Larson ;   Superior  St.,  2,000  sq.   ft.. 


15.5  cts.,  P.  F.  Biesen,  9  S.  LaSa'  - 
St.,  5,000  sq.  ft.,  11%  cts.,  A   P  L    ~ 
land  Ave.,  3,800  sq.  ft.,  13.9  cts,. 
sen   Co.,   3863   Milwaukee  Ave 
4,000    sq.    ft.,    11    cts.,    Barrsto^^ 
6084   Ridge  Ave.;   61st   St.  syst.- 
ft.,    Daniel   Ryan;    E.   87th   .St.  ; 
sq.   ft.,   A.   P.   Larson,   10.74  cts 
svstem,  40,000  sq.  ft.,  10.94  cts     - 
E.   90th   St.   system,   12.6  cts  'a 
W.    11.3th   St.  system,  4,000  sq  '■ 
A.  P.  Larson;  W.  88th  St.  sy^t 
ft.,  12.44  cts.,  A.  P.  Larson;  Law- 
tern,  Geo.  Kehl  &  Son,  1224  N  r 
690  sq.   ft..  24.23  cts.;   71st  St    . 
sq.   ft.,  Geo.  Kehl,  13.96  cts.;  Ti- . 
6,000   sq.    ft.,   11.37  cts.,  F.  K.  She  ' 
63d  St. ;  Cortez  St.  svstem,  3,000 .  'H' 
cts.,  A.  Graff,  138  N.  LaSalle  st  ids, 
May   17th.     The     contracts     hav-nct 
awarded. 

The    Board    of    Local    Impr 
Monmouth,    111.,    has    passed     - 
providing  for  the  construction 
of   new   paving  in   the   city.    T 
paving  would  be  laid  on  West    .; 
from    Main    St.   to   the   Rock  L 
ern:    North    A    St.,    from    Arc 
Franklin;   North  B   St.,  from  ', 
way    to    Franklin,    and    North     ■ 
West  Broadway  to  Boston  Av 
gineer    R.    M.    Ferguson   has  e  ; 
total  cost  at  $39,400. 

The  City  Council  of  Otta\ 
passed  an  ordinance  providing  ; 
ing  of  Madison  St.  at  an  appro.x: 
$35,000.  George  L.  Farnswo 
Engineer. 

The  City  Council  of  Urba 
passed  an  ordinance  providing 
ing  of  Clark  St.  from  Line 
Romine  St. 

The  Board  of  Local  Impr 
Farmer  City,  111.,  has  decided 
with  the  paving  of  Main  St. 
square  to  Plum  St.  and  on  PI::  • 
Big  Four  depot.  The  estini; 
$45,000. 

The  Board  of  Local  Imp: 
Silvis,  111.,  has  confirmed  the  \ 
ing  of  First  Ave.  from  Warn 
to  16th  St.  The  estimated  cf- 
mately  $52,000. 

Contracts  will  be  let  within  ' 
by  the  city  of  Decatur,  111.,  Ral: 
City  Engineer,  for  the  constri: 
sq.  yds  of  brick  pavement  on  a 
dation  with  cement  grout  'ille: 
will  also  include  4,259  cu.  yds. 
The  estimated  cost  is  $15,4-52. 

The  Town  Council  of  Roc 
has  voted  to  pave  the  Manu: 
trict.  which  includes  the  south 
St.  from  First  to  Fifth  .\ve. 

Following   are   the   low   bids 
8  by   B.oard    of    Local     Impr.v,  .■. 
cago.    111.,   E.   J.   Glackin,   Secreti'.  inn 
structing    sidewalks    in    streets  oitdj 
thony  Ave.,  3,500  sq.  ft.,  3V^-ftill. 
P.    F.    Biesen,   9   S.    La   Salle  t.: 
Ave..  10,000  sq.  ft.,  1  '4-ft.  fill.  J'M 
Larsen,   9    S.    La    Salle   St.:   >  Cari 
4,600    sq.    ft..    Central    Ave.,    00  sJ 
$0.11.74,    Jas.    J.    Ferry.   323   \  S  iA 
Elston  Ave.,  4.800  sq.  ft.,  1-ft.  l-  U,i 
&  Son  Co..  1224  N.  Campbell  .«■: 
abeth    St.,   4,000   sq.   ft.,    1/j-fi:!' 
P.    F.    Biesen;    N.   45th    Ave. 
1.0-ft.    fill.   $0.12,    Siewert-Cai: 
Milwaukee  .A.ve.;  N.  48th  Ave 
3-ft.    fill,    Gage    St..    880   sq. 
$0.15.23.   G.   Kehl   &   Son   Co,. 
8.000  sa.  ft..  VA-h.  fill.  $0.11.7' 
gard,  4024  W.  North  Ave.:  I- 
400  sq.   ft..   1-ft.   fill.  $0.15.  G 
Co.:    E.    120th    St..   2.900  sq.   : 
?0.14.9.  .\.  P.  Larson.  1132  Indu- 
PI,  6.000  sq.  ft..  1^-ft.  fill.  $0.1. 
son.  E.  123d  PI..  3.000  sq.  ft.,  H: 
A.  P.  Larson:  N.  68th  ct..  2,0i 
fill.  $0.12.9.  R.  R.  Anderson:  •'■■ 
Ave..    2.900    sq.    ft..    1-ft.    fill- 
Graff.   138  N.    La   Salle   St.: 
3,800  sq.   ft..  2-ft.  fill,  $0.14.4. 


4*  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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iark  Ave.:  X-  33d  St.,  1,800  sq.  ft., 
')14  lensen-Jensen  Co.,  133  W. 
I   St'-  \V.  61st  St.  system,  40,000 

ft  fill  ?0.1-!.3.  Daniel  Ryan;  \V. 
Ivstem  6.000  sq.  yds.,  1-fi.  till. 
•'Graff-  E.  76th  St.  system,  24,000 
lit  fill.'?aii;-S,  p.  F.  Biesen:  \V. 
•'OO  sq.  ft.,  2V,-tt.  till,  G.  Kehl  & 
i"   56th  St.  system,   15,000  sq.  ft., 

i'18  G.  Kchl  &  Son  Co.;  Hen- 
'.vsteni,  6,000  sq.  It.,  I'A-tt.  fill. 
kehl  &  Son  Co.;  W.  14th  St. 
.XX)  sq.  ft..  $0.12.39,  A.  Graflf.  All 
Ito  be  Iniilt  of  Portland  cement 
I   ins.   thick,   and   guaranteed    for 

Indiana. 

ill  be  received  until  2  p.  m.,  June 

d  of  Grant  County  Conimission- 

1,   Ind.,   for   the   construction    of 

iiil  on  line  between  Wayne  town- 

ngton  County,  and   Washington 

irant  County.     E.  H.  Kimball  is 

'  litor. 

ill    be   received    until    10    a.    m.. 

Board  of  Commissioners,  Adams 

Counties,  at    Bluffton,    Ind.,   for 

ction  of  a  gravel  road  on  county 

Williamson    is    Wells    County 

ill  be  received  until  11:30  a.  iii.. 
;  Board  of  Clay  County  Commis- 
:  izil,  Ind..  for  the  construction  of 
.    road  in  Brazil  township.    E.  .A. 

ounty  .Auditor. 

ill  be  received  until  10  a.  m., 
I    Board  of  Wells   County    Com- 

Bluffton,  Ind.,  for  the  construc- 

gravel    road    on    line    between 

I  nship.  .\danis  County,  and  Har- 

i.hip.  Wells  County.     L.  A.  A\'il- 

A'ells  County  Auditor. 

II  be  received  until  2  p.  m..  June 
.  d  of  Harrison   County   Commis- 

■rydon,    Ind..    for    the    construc- 

ivel    or    macadamized    roads    in 

township.  William  Taylor  is 
'litor. 

ill  be  received  until  10  a.  m.. 
i  Board  of  Porter  County  Com- 
r   Valparaiso.    Ind..    for    the    con- 

I  gravel  roads  in  Boone  and 
.  hips.     C.  A.    Blachly   is   County 

ill  be  received  until  noon,  June 
i:i  of  Dearborn   County  Commis- 

wrenceburg.  Ind.,  for  the  con- 
roads  in  Washington  township. 
1  ly  is  County  Auditor. 

II  be  received  until  2  p.  m.,  June 
c  d  of  Daviess  County  Commis- 
Vishington,  Ind..  for  the  construc- 
(.'  grave!  roads.  L.  S.  Core  is 
^  litor. 

11  be  received  until  2  p.  m.,  June 
iH  of  Hamilton  County  Commis- 
!blesville,  Ind..  for  the  constriic- 
1  gravel  roads  in  Clay  township. 
Cfiin  is  County  .Auditor. 

1!  be  received  until  2  p.  m..  June 
)  i  of  Rush  County  Commission- 
hlle,  Ind..  for  the  construction  of 
ds  in  Ripley  and  Center  town- 
(^!.  Stone  is  County  Auditor. 

11  be  received  until  2  p.  m.,  June 
)ji  of  Knox  County  Comniission- 
:mes.  Ind.,  for  the  construction  of 
lid  in  Stern  township.  J.  T.  Scott 
i  Auditor. 

i  ill  be  received  until  noon,  June 
I"  d   of    Pulaski    County    Commis- 

inamac.  Ind..  for  the  construc- 
t  I  roads.  W  .E.  Munchenburg  is 
■^  litor. 

i  II  be  received  until  1  p.  m.,  June 
all  of  Lawrence  County  Commis- 
Idford,  Ind.,  for  the  construction 
;I  r  macadamized  roads  in  Clarion. 
'•  Guthrie  and  Perry  townships. 
di  in    all.      Ezra    W.     Edwards    is 

jiitor. 
s  II  be  received  until  1  p.  m..  June 
Oi  of  Scott  County   Commission- 


ers, Scottsburg.  Inil. 
of  a  gravel  road  in 
Robert  Blunt  is  t'..iirv. 


for   the   construction 
Lc.\ington    township. 
.\uditor. 

^Hids  will  he  rici  iNcd  until  2  p.  m.,  June 
3.  by  Hoard  ol  Wun  n  County  Commis- 
sioners, Kentland.  Ind..  for  the  construc- 
tion of  a  macadam  r^ad  in  Iroquois  town- 
ship.    E.  R.  Krin^ham  is  County  Auditor. 

•{•Bids  will  hi-  n-ceivcd  until  10  a.  m., 
June  3,  by  Bi  ;ird  >■{  Vermillion  County 
Commissioners,  Xewport,  Ind..  lor  the  con- 
struction of  gravel  roads  in  Highland 
town.ship.     H.    T.  Payne  is  County  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  June 
3,  by  Board  of  Blackford  County  Commis- 
sioners. Hartford  City.  Ind.,  for  the  con- 
struction of  tw(5  gravel  roads  in  Harrison 
township.  James  Cronin,  Jr.,  is  County 
.Auditor. 

<^Bids  will  be  received  until  3  p.  m.,  June 
3.  by  Board  of  Jasper  County  Commission- 
ers, Rensselaer.  Ind..  for  the  construction 
of  macadamized  roads  in  Keener  township. 
J.   P.   Hammond  is  County  Auditor. 

^'Bids  will  l.e  received  until  1:30  p.  m.. 
June  3,  by  Beard  of  Washington  County 
Commissioners,  Salem,  Ind.,  for  the  con- 
struction of  roads  in  Howard,  Jackson  and 
JefTcrson  townships.  F.  S.  Munkelt  is 
County  Auditor. 

4«Bids  will  be  received  until  II  a.  m..  May 
25,  by  Board  of  Vigo  County  Commission- 
ers, Terre  Haute,  Ind.,  for  the  construction 
of  gravel  roads  in  Prairieton,  Fayette  and 
Lost  Creek  townships.  X.  G.  Wallace  is 
County  -Auditor. 

•I"Hids  will  be  received  until  7  p.  m.,  June 
7.  by  Board  of  Town  Trustees,  Osgood, 
Ind.,  for  the  construction  of  cement  side- 
walks on  both  sides  of  Buckeye  St.  J.  E. 
Ebel   is  Town   Clerk. 

^•Bids  will  be  received  until  7  p.  m.,  June 
7,  by  Board  of  Trustees,  Osgood.  Ind.,  lor 
the  construction  of  cement  sidewalks  on 
both  sides  of  Maple  St.  J.  E.  Ebel  is  Town 
Clerk. 

•}"B'ds  will  be  received  until  7  p.  m.,  June 
7,  by  Board  of  Trustees,  Osgood,  Ind..  for 
laying  cement  sidewalks  on  both  sides  of 
Cravens  St.     J.  E.  Ebel  is  Town  Clerk. 

^Bids  will  be  received  until  10  a.  m., 
June  14,  by  Constructing  Quartermaster, 
Jeffersonville.  Ind.,  for  the  construction  of 
a  public  roadway,  from  East  End  .Ave.  in- 
tersection to  the  Belt  Line  Railway  track, 
including  2.500  sq.  yds.  of  asphaltic  con- 
crete or  asphalt  binder  macadam  paving: 
1.400  lin.  ft.  of  straight  combined  cement 
curb  and  gutter;  700  lin.  ft.  10-in.  terra 
eotta  storm  water  drain  pipe.  Bids  will 
also  be  received  for  paving  roadway  from 
Belt  Line  Railway  tracks  to  Cemetery  en- 
trance, including  1,400  sq.  yds.  of  asphaltic 
concrete  or  asphalt  binder  macadam  pave- 
ment; 1,030  lin.  ft.  straight  combined  ce- 
ment curb  and  gutter,  etc. 

•{•Bids  will  be  received  until  1 :30  p.  m., 
June  .3,  by  Board  of  Washington  County  Com- 
missioners, Salem.  Ind.,  for  the  construction 
of  several  roads.  F.  -S.  Xunkelt  is  Count} 
Auditor. 

®The  Cass  County  Commissioners,  Logans- 
port.  Ind.,  awarded  the  following  contracts 
at  their  May  term  for  road  work :  Chas.  H. 
Barron,  road,  Eeel  Township;  Walter  Girton. 
Logansport;  John  H.  Williams,  road  on 
county  line  between  Cass  and  Pulaski  Coun- 
ties, Martin  McHalc.  Logansport;  concrete 
abutments  to  Samuel  Cotner,  Lokansport. 
J.   E.   Wallace  is   County   .Auditor. 

©Lawrence  Jenkins.  Broadway,  Monticello, 
Ind.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  that  city,  W.  J. 
Gridlev.  Citv  Clerk,  for  a  brick  pavement  in 
Broadway  St. ;  cement  sidewalks  and  gutter. 
Bids  were  opened   April  23. 

®A.  A.  Douglass  has  been  awarded  the  con- 
tract bv  the  city  of  Monticello,  Ind..  for  the 
paving' of  Second  St.  and  Market  St.  with 
crushed  stone  at  $990  and  $1,103. 

©Contracts  for  the  paving  of  Mulberry 
St..  between  Evans  and  Willard  Aves..  and 
Iowa  St..  from  Edgar  to  Garvin  St..  have 
been     awarded     by     the     Board     of     Public 


Works  of  Evansville,  Ind.,  to  the  Western 
Construction  Co.  at  §1.95  per  sq.  yd.  for 
Trinidad  lake  asphalt  and  40.41  per  lin.  ft. 
for  curb  and  gutter. 

©Ralph  Davis  of  Greensburg,  Ind.,  has  been 
awarded  the  contract  for  the  construction  of 
a  macadam  road  in  Sand  Creek  Township, 
Decatur  County,  Ind.,  at  $1'2,42U.  Bids  were 
opened  May  U. 

®The  Board  of  Public  Works  of  Indian- 
apolis, Ind.,  has  awarded  a  contract  for  the 
paving  of  Ruckle  St.,  from  30th  St.  to  the 
Fall  Creek  Blvd.,  to  the  Union  Asphalt 
Construction  Co.  at  $3.08  a  lin.  ft.  on  each 
side. 

Iowa. 

®The  Bryant  .Asphalt  Paving  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Des  Moines.  Horace  Susong  City  Clerk,  for 
paving  l-'ourth  St.,  t)rcliard  St.,  and  Clark 
St.  with  sheet  asphalt  at  $l.-')8  per  sq.  yd. 
The  work  will  include  1,357  sq.  yds.  Bids 
were   opened    May  8. 

Contracts  will  be  let  about  May  27  by  the 
city  of  Keokuk,  la.,  for  the  construction  ol 
two  blocks  of  brick,  two  blocks  of  macadam 
and  six  blocks  of  concrete  pavement;  also 
five  miles  of  cement  gutter.  The  estimated 
cost  of  the  work  is  $2-2,(t00.  J:  F.  Winters, 
Keokuk,  is  Engineer.  T.  J.  Hickey,  Keokuk, 
will  have  charge  of  the  work. 

The  city  of  Burlington,  la.,  will  let  con- 
tracts about  June  20  for  the  construction  of 
brick  block  or  wood  block  pavement  on  a  ti-in. 
concrete  foundation,  with  asphalt  or  pitch 
filler.     H.  G.   VoUmer  is  City  Engineer. 

Property  owners  on  Otley  .Ave.,  city  of 
Perry.  la.,  have  petitioned  the  City  Coun- 
cil for  the  paving  of  that  thoroughfare. 
Bitulithic  or  concrete  would   be  used. 

The  City  Council  of  Algona,  la.,  has 
passed  a  resolution  for  paving  State  St., 
from  the  garage  east  to  the  hospital,  cotn- 
prising  four  blocks.  .About  four  blocks  is 
under  consideration  on  Thornton  St. 

The  City  Council  of  Sioux  Citv  la.,  has 
been  petitioned  for  the  paving  with  con- 
crete of  16th  St.,  from  Jackson  St.  to  Jones 
St.,  and  12th  St.,  from  Jackson  St.  to  Jen- 
nings St. 

Kansas. 

•I-Bids  will  be  received  until  11  a.  m. 
(central  time),  June  12,  by  Maj.  G.  G. 
Bailey,  Constructing  Quartermaster,  Fort 
Leavenworth,  Kan.,  for  the  construction  of 
sidewalks,  curbs,  gutters,  etc. 
Louisiana. 

•{•Bids  will  be  received  until  7  p.  m.,  May 
27,  by  J.  S.  Power.  Mayor,  New  Iberia,  La., 
for  paving  East  Main  St.  from  AVeeks  St. 
to  Jeflferson  Road,  a  distance  of  about 
6,290  ft. 

^•Bids  will  be  received  unt+1  noon,  June 
4.  by  Highway  Department  of  the  Board 
of  State  Engineers,  Frank  M.  Kerr,  Presi- 
dent and  Chief  State  Engineer.  104  New 
Orleans  Court  Bldg.,  New  Orleans,  La., 
for  the  construction  of  a  oublic  highvyay 
from  Colfax  to  Montgomery,  Grant  Parish, 
La.,  a  distance  of  about  33  miles.  Gervais 
Lombard  is  acting  State  Highway  Engi- 
neer. 

The  City  Council  of  New  Iberia,  La.,  has 
rejected  the  bid  received  from  Chatham 
Construction  Co.  for  the  paving  of  East 
Main  St.  New  bids  will  be  received  about 
May  24. 

Maine. 

City  Engineer  L.  O.  Norwood  of  Rock- 
land, Me.,  is  preparing  plans  for  the  con- 
struction of  3,.300  sq.  yds  of  granite  block 
pavement  on  a  foundation  of  stone  chips 
mixed  with  clay  (old  road  surface),  and 
sand  filler.  The  work  will  also  include  800 
cu.  vds.  of  excavation.  Curbing  already  set. 
The" estimated  cost  is  $8,900.  Date  for  letting 
of  contract  not  set. 

Maryland. 

•J"Bids  will  be  received  until  noon.  May 
23.  by  State  Roads  Commission,  Union 
Trust    Bldg.,    Baltimore.    Md..   for   the   con- 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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struction  of  three  sections  of  the  Baltimore- 
Washington  Boulevard.  Section  10 — About 
.37  mile  in  length,  from  end  of  Section  8  to 
Paint  Branch,  near  College  Station,  Prince 
George's  County  (macadam).  Section  14E 
■ — .About  .47  mile  in  length,  from  eastern 
run  to  eastern  run  through  Bladensburg, 
I'rince  George's  County  (macadam).  Sec- 
lion  13 — About  .80  mile  in  length,  from 
Pntapsco  River  to  Baltimore  &  Ohio  Rail- 
road overhead  crossing  near  Halethorpe. 
Baltimore  County  (macadam).  E.  E.  Gos- 
lin  is  Secretary. 

•{•Bids  will  be  received  until  May  28,  by 
City  of  .Annapolis,  Md.,  for  the  construction 
of  10,(iOO  sq.  yds.  of  macadam  and  2,000  sq. 
yds.  of  bituminous  concrete  pavement.  The 
work  will  include  2,000  sq.  yds,  of  concrete 
foundation  and  1,300  cu.  yds.  of  excavation. 
J.  C.  Little,  Annapolis,  Md.,  is  Engineer. 

®The  Board  of  Awards  of  Baltimore, 
Md.,  has  awarded  the  contracts  for  the  pav- 
ing of  the  streets  in  the  Annex  as  follows; 
F.  E.  Schneider  Paving  Co.,  with  asphalt, 
amount  to  nearly  $18,000,  Denison  St.,  from 
Clifton  Ave.  to  El.gin  Ave.;  Windsor  .Ave., 
from  Hilton  St.  to  Garrison  Ave.;  Elgin 
Ave.,  from  Denison  St.  to  Garrison  .Ave.; 
Allendale  St.,  from  Clifton  Ave.  to  tlie 
Windsor  Mill  road.  The  bid  was  $1.59  for 
a  4-in.  concrete  base.  Pen-Mar  Construc- 
tion Co.,  with  vitrified  brick,  amounting  to 
$21,254,  Garrison  Ave.,  from  the  Frederick 
road  to  Baltimore  St.;  Catherine  St.,  frotn 
Lombard  to  Baltimore:  Pratt  St..  a  dis- 
tance of  150  ft.  eastward  from  Garrison 
Ave.    The  bid  was  $2.0S  a  sq.  yd. 

Massachusetts. 

^Bids  will  lie  received  until  1  p.  m.,  June 
10,  by  Capt.  R.  H.  C.  Kelton,  Constructing 
Quartermaster,  263  Summer  St.,  Boston, 
Mass.,-  for  the  construction  of  roads,  walks, 
etc.,  at  Fort  Andrews,  Boston  Harbor, 
Mass. 

©Commissioner  of  Public  Works  L.  J. 
Rourke,  Boston,  Mass.,  has  awarded  the 
contract  for  the  paving  of  Washington  St., 
from  Blue  Hill  to  Talbot  .Aves.,  with  w-ood 
blocks  to  William  J.  Barry  at  $105,299. 
Other  contracts  were  awarded  as  follows: 
Paving  the  northerly  side  of  Massachusetts 
Ave.,  from  Tremont  to  Albany  Sts.,  with 
wood. block,  F.  S.  &  A.  D.  Gore.  $32,179; 
paving  Hammond  St.,  between  Shawmut 
Ave.  and  Tremont  St..  with  wood  block, 
J.  C.  Coleman  &  Sons  Co.,  $18,782. 

Plans  have  been  made  by  City  Engineer 
Stephen  Kearney  of  Lowell,  Mass.,  for  the 
construction  of  about  20,000  sq.  yds.  of  grout- 
ed granite  blocks  on  a  concrete  base  with 
cement  filler.  The  work  will  be  done  by  day 
labor  and  will  cost  about  $73,000.  Old  edge- 
stone  curb  will  be  used.  Geo.  H.  Brown, 
Commissioner,  will  have  charge  of  the  work. 

Michigan. 

®Marsnian  &  Green  of  Grand  Rapids,  Mich., 
have  been  awarded  the  contract  by  the  City 
Council  of  Hudson.  Mich.,  for  the  paving  ol 
Main  St.,  Grove  St.,  Maple  Grove  .A.ve.,  etc., 
at  $31,000.     Bids  were  opened  May  S. 

®The  Board  of  Public  Works  of  Grand 
Rapids,  Mich.,  has  let  the  contract  for  the 
grading  and  macadamizing  of  Morris  Ave., 
between  Wealthy  Ave.  and  Logan  St.,  to 
Kloote  &  VanderVeen  of  Grand  Rapids 
at  $4,720.  This  company  also  secured  the 
contract  to  lay  a  sewer  in  the  same  street 
at  $501. 

Alderman  R.  R.  Brenner  of  Kalamazoo, 
Mich.,  is  advocating  a  municipal  paving 
plant,  estimated  to  cost  $25,000.  City  Engi- 
neer H.  ,A.  Johnson  has  been  instructed  by 
the  City  Council  to  report  on  the  feasibility 
of  the  project.  The  proposition  will  prob- 
ably be  submitted  to  a  vote  of  the  people. 
Minnesota. 

®Wm.  Hendrickson  of  Ortonville,  Minn., 
has  been  awarded  the  contract  by  that  town 
for  the  construction  of  cement  sidewalks,  gut- 
ters and  curbs  at  $0.08'/^  per  sq.  ft.  Bids 
were  opened  May  6. 

The    City    Council    of    Chisholni,    Minn., 


has    passed    resolutions    providing    for    the       bany,    N.    Y 
paving  of  si.x  blocks  of  Lake  St. 

The  council  roads  and  bridges  commit- 
tee, Minneapolis,  Minn.,  has  decided  to 
have  Central  Ave.,  from  29th  Ave.  north- 
east to  the  city  limits,  paved  with  creo- 
soted  wood  blocks  to  a  width  of  60  ft. 

Mississippi. 

The  Board  of  .Aldermen  of  Tuoelo,  Miss., 
has  sold  the  $50,000  of  street  improvement 
bonds  to  the  People's  Bank  &  Trust  Co.  of 
that  city.  Work  will  begin  within  a  short 
time  on  the  streets. 

Missouri. 

®Harry  F.  Heman,  Chemical  Bid.,  St.  Louis, 
Mo.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Improvements  of  St.  Louis, 
W.  T.  p'indly,  Secy.,  for  the  construction  of 
roadway  foundations  and  sidewalks  of  Kings- 
highway,  from  Manchester  Ave.  to  McRee 
Ave.,  at  $2.5,891.     Bids  were  opened  May  10. 

®The  Young  Bros.  Construction  Co.  of  St. 
Joseph.  Mo.,  has  been  awarded  the  contract 
by  the  County  Court,  St.  Joseph,  for  the  pav- 
ing of  about  7  miles  of  road  at  $0.97%  per 
lin.   ft.     Bids  were  opened  May  7. 

®Drum-Bambrick  Construction  Co.,  800  So. 
Spring  .Ave.,  St.  Louis,  Mo.,  has  been  award- 
ed the  contract  for  the  improvement  of  Rus- 
sell PI.,  between  Parker  Ave.  and  Hartford 
St.,  at  $14,759.     Bids  were  opened  May  17. 

®The  Racklii^e-Gibson  Construction  Co.. 
St.  Joseph,  Mo.,  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  that 
city  for  the  paving  of  22d  St.,  Felix  to  Mes- 
sanie.  with  Hassam,  at  $1.35  per  sq.  yd. 

Following  bids  were  submitted  to  the 
Buchanan  County  Court,  St.  Joseph,  Mo., 
for  the  macadamizing  of  the  DeKalb  road, 
from  the  end  of  the  present  macadam  to 
DeKalb,  a  distance  of  about  7  miles:  Du- 
Bois  Reinforced  Concrete  Co.,  $1.34^2  per 
lin.  ft.;  Halsey  &  Rice,  $1.24;  Mike  Cos- 
tello,  $1.38;  Halsev  &  Smith.  $1.15;  Craig 
Dunn,  $1.17i/j;  DuBois  Co.,  $1.44,  and  J.  P. 
Young,  $0,975^2.  Following  bids  were  re- 
ceived at  the  same  time  for  the  grading  of 
the  Sparta  road  from  near  the  city  limits 
to  the  Platte  County  line,  a  distance  of 
about  16  miles:  Kellv  Construction  Co., 
earth  $0.19.3,  stone  $1.50  per  cu.  yd.;  J.  F. 
Buis.  $0.18  for  earth  and  $0.70  for  stone; 
Griffiths  &  McMurray,  $0.24  for  earth  and 
$0.79  for  stone:  M.  B.  Wilson,  $0.24  for 
earth  and  $0.90  for 'stone;  Mike  Costello, 
$0.13;4  a  cu.  yd.  for  both  earth  and  stone; 
E.  P.  Olsen,  $0.16.7  for  earth  and  stone; 
C.  M.   Humberd,  $0.32  for  earth   and   stone. 

Montana. 

^Bids  will  be  received  until  noon,  June  10, 
by  J.  E.  Farnum.  City  Clerk,  Miles  City, 
Mont.,  for  furnishing  f.  o.  b..  Miles  City, 
7,1)00  vitrified  paving  brick.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 


for   the    improveL  „; 
following  highways:  I      '  •'' 
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New  Jersey. 

®The  Township  Committee  of  Mount 
Holly,  N.  J.,  has  awarded  to  Field,  Barker 
&  Underwood  of  Philadelphia,  Pa.,  the 
contract  to  macadamize  Broad  and  Garden 
Sts.  and  Madison  Ave.,  and  construct 
amiesite  roadways  on  Pine  St.  and  the 
business  section  of  Mill  St.  The  contract 
price  is  $16,873. 

•{•Bids  will  be  received  until  11  a.  m.. 
May  31.  by  Board  of  Chosen  Freeholders,  Me- 
morial Hall,  South  New  York  .Ave.,  Atlantic 
Cit\',  N.  J.,  for  the  construction  of  Main  Road 
in  Hanimonton,  N.  J.,  from  the  Camden 
County  line  to  Atsion  Road,  also  for  the 
Mays  Landing  an-d  Tuckahoe  Road,  from  the 
Downstown  Road  to  the  bridge  over  the 
Tuckahoe  Road  at  Tuckahoe,  N.  J.  Plans 
and  specifications  are  on  file  with  State  Com- 
missioner of  Public  Roads,  Trenton,  N.  J., 
or  at  the  office  of  Countv  Engineer  F.  D. 
Rightmire,  530  Bartlett  Bldg.,  Atlantic  City, 
N.  J. 

New  York. 

4*Bids  will  be  received  until  1  p.  m.,  June 
3,   by   State   Comtnission   of    Highways,   Al- 


Count.v. 

.Alleganj'    

Broome    

Broome    ," 

Cayuga    [[ 

Chautauqua     

Cattaraugus    \[[ 

Cattaraugus    .." ! ! 

Cattaraugus    "]' 

Cattaraugus    \[ 

Dutchess     [[ 

Erie     '. ' 

Erie     [[' 

Franlilin    ' 

Greene   

Hamilton    

.Jefferson     

Jefferson   

Jefferson  ; ' 

Niagara     '■ 

Niagara     

Oneida    &   Herliiiiiei- 

Onondaga  

Onondaga  ;i 

Onondaga  la 

Oswega   5(1 

Osweeo    ..145 

Oswego    iJi 

Rensselaer   .^ 

St.   Lawrence    gj 

Schenectad.\-    i29 

Tompkins   55 

Westchestei'    ,31 

Yates ..|9i 

•{•Bids  will  be  received  until   . 

4,  by  State   Commission   of  Hi 
bany,    N.    Y.,    for    the    improve)  k; 
following  highways. 

County. 

.41bany  

Albany  , 

Allegany    

Broome    , 

Clinton    :' 

Clinton    

Cayuga    . 

Columbia    

Chautauqua     Dj 

Cattaraugus    i% 

Erie    Il 

Brie   :  : 

Greene  

Greene  '. 

Hamilton    : 

Jefferson   v 

Monroe    

Nassau    

Niagara  

Niagara  ' 

Onondaga   

Onondaga   

Onondaga  

Orange    

Oswego    

Oswego    

Saratog.i   

Seneca  ' 

Sullivan   ' 

Tompkins  

tnster  

Warren - . 

Suffolk     

^Bids  will  be  received  until   > 

5,  by   State   Commission  of  H  i. 
bany,  N.  Y.,for  the  improvemei 
lowing  highways: 


Countjr..: 

Albany     

Broome    

Clinton     ;. 

Cayuga     

Chatauqua      

Cattaraugus    

Delaware 

Erie     i.;. 

Erie     

Erie     

Franklin      

Jefferson     

.Jefferson     

Livingston     

Livingston    

Monroe    

Niagara     

Niagara     

Oneida 

Oneida     

Onondaga     -■ 

Onondaga     

Onondaga     

Oswego    

Oswego    

Ontario    

Orange    

Orleans    

Putnam     

Rensselaer   

St.  Lawrence    

St.  Lawrence    

Schenectady    

Warren    


.•.61 

m 


. -li 

.m 

.m 
m 

.:5J 

.:5! 
..« 

.74 

.n 


.13) 


^Bids  will  be  received  until  .>•  m 
6,   by   State   Commission   of  HnW^'.* 


'}•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Road  Appiox. 
No.    Length. 

-"•     0.8" 


liting. 


5261 

704 
5207 
5218 
.10X7 
5235 
530» 

718 
5272 
527a 
1022 

955 
1042 

672 
1041 
5274 

987 
.5240 
5277 
5281 
5255 
52S7 
1032 
5288 
1033 
1005 
5295 
1048 
5294 
1003 
5289 
1015 
5298 
5293 
5215 


.16 
4.73 
5.47 
4.27 
6.13 
3.69 
1.31 
2.12 
4.26 
6.92 
3.19 
0.43 
4.24 
7.59 
6.0S 

10.48 
6.37 
5.72 
1.03 
1.75 
3.90 
5.99 
5.37 
4. 58 
1.00 
6.56 
5.15 
3.88 
6.67 
1.17 
3.65 
7.24 
7.07 
6.01 

10.72 


^  be  received  until  1  p.  ni.,  June 

Commission   of   Highways,  Al- 

I'or  the   improvement    of   the 


Road 

No. 
....   5260 

Approx 

Length 

3.00 

....     705 

3.81 

667 

2.33 

>-yler  

....   5208 
982 

12.39 
13.37 

5239 

6.19 

....   5238 
....   5236 
5311 

6.21 
6.06 

4.97 

5194 

1.01 

....   1020 
828 

4.60 
7.21 

5271 

5302 

6.43 

962 

5.09 

410 

6.20 

....   5305 

7.95 

5247 

12.21 

1019 

4.47 

5282 

6.88 

5254 

3  92 

17.19 

5284 

11.66 

5308 

2  51 

968 

4.09 

1031 

4  OS 

969 

5232 

11.25 

. .   5299 

1.32 

5300 

1  04 

. .   5234 

S  51 

5296 

1.37 

5257 

9  83 

5290 

7.00 

976 

3.5' 

1049 

0  51 

. .    .    5310 

0  95 

1050 

1.58 

IS,  specifications  and  estimates 
!  and  proposal  forms  obtained 
,  of  the  Commission  in  Albany. 
I  so  at  the  office  of  Division  En- 
jcer  J.  Stewart.  Realty  Bldg., 
;>.  N.  Y.,  lor  highways  in  the 
Dutchess,  Nassau.  Orange,  Put- 
■ind,  Suffolk,  Sullivan,  Ulster 
■ster;  at  the  office  of  Division 
liil  McLoud,  Humane  Bldg.,  Al- 
I  for  highways  in  the  counties 
Llinton,  Columbia,  Essex,  Ful- 
;,  Montgomery,  Rensselaer, 
henectady,  Warren  and  Wash- 
!  at  the  office  of  Division  Engi- 
if.  Sturdevant,  Cleveland  Bldg., 
'  N.  Y.,  for  highways  in  the 
iFranklin,  Hamilton,  Herkimer; 
'Cwis,  Oneida,  St.  Lawrence; 
1  office  of  Division  Engineer 
|eele  Strong,  South  Clinton  and 
ion  Sts.,  Syracuse,  N.  Y.,  for 
1  the  counties  of  Cayuga, 
-ortland,  Madison,  Onondaga, 
iwego,  Seneca,  Wayne  and 
|at  the  office  of  Division  Engi- 
F.  Morrissey,  423  Cutler  Bldg., 
^-  Y.,  for  highways  in  the 
Allegany,    Cattaraugus,    Chau- 


taqua,  Erie,  Living  ,io;i,  Monroe,  Niagara, 
Orleans  and  Wymmu;  and  also  at  the  of- 
fice of  Division  Hni;ir.cer  Ferry  Eilkin,  901 
Press  Bldg.,  Binghannnn,  N.  Y.,  for  high- 
ways in  the  counties  oi  Broome,  Chemung, 
Delaware,  Otsego,  Schuvler,  Steuben,  Tioga 
and  1  ompkins. 

The  Common  Council  of  Lackawanna, 
N.  \ .,  has  passed  a  resolution  in  favor  of 
paving  the  Hamburg  turnpike  with  vitritied 
brick  to  a  width  ..f  42  It.,  from  the  Buffalo 
city  line  to  the  northern  boundary  of  th, 
town  of  Hamburg.  A  special  election  will 
be  held  May  31  to  vote  on  the  proposition. 
The  estimated  cost  is  $40,000. 

Louis  H.  Gipp  ..I  Buffalo,  N.  Y.,  submit- 
ted the  lowest  bid  to  the  Board  of  Public 
Works  of  North  Tonawanda,  \.  Y.,  for  the 
paving  of  Tremoii  St.,  at  the  following 
bids:  Brick.  $2.25;  wood  block,  $3.40;  gran- 
itoid, $1.60;  concrete,  $1.60;  Dolarway, 
$1.50;  concrete  curb,  $0.40;  stone  curb, 
$0.62;  concrete  curb  and  gutter,  $0.65;  catch 
basins,  $48;  receiving  conductors,  $0.60. 
Other  bidders  were;  Niagara  Construction 
Co.,  Buffalo;  Frontier  Construction  Co., 
Buffalo;   Erie   Construction  Co.,   Buffalo. 

The  Common  Council  of  Fulton,  N.  Y., 
has  passed  a  resolution  to  approve  plans 
as  submitted  by  the  Stale  Highway  Com- 
mission for  the  road  known  as  the  Fulton- 
West  First  St.  road,  extending  from  city 
line  to  city  line.  The  plans  call  for  a 
macadam  pavement.  The  estimate  is  $133,- 
498.  The  cost  is  apportioned  as  follows: 
State,  $48,348:  city  of  Fulton,  $62,398,  and 
county,  $22,752. 

The  voters  of  Westfield,  N.  Y.,  at  a  re- 
cent election  authorized  the  payment  of 
$26,000  as  the  village's  share  of  paving 
Portage  St.,  from  Campbell  road  to 
English  St. 

Bids  will  be  received  until  8  p.  m.,  June 
4,  by  Common  Council,  Cohoes,  N.  Y.,  for 
paving  Bemis  Alley  in  accordance  with  plans 
and  specifications  on  file  with  S.  R.  Tighe, 
City  Engineer,  and  W.  J.  Elliot,  City  Clerk. 

Ohio. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Highland  County,  at  Hills- 
boro,  Ohio,  until  noon.  May  28,  1912,  for 
grading  and  paving  with  waterbound  macadam 
the  Fairfax-Sugartree  Ridge  road.  State 
Highway  B  pet.  No.  338  in  Concord  Twp., 
said  county.  Length,  5,280  ft.  or  1.00  mile. 
Width  of  pavement,  12  ft.  Estimated  cost  ot 
construction,  $7,483,  A  draft  or  certified 
check  for  $300  shall  be  deposited"  with  each 
bid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  for  completion  Aug.  1, 
1912.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker, 
Columbus,  O.,  is  State  Highway  Commis- 
sioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Madison  County,  at  Lon- 
don, Ohio,  until  noon.  May  29.  1912,  for  grad- 
ing and  paving  with  waterbound  macadam 
the  London-Lafayette  road.  State  Highway 
A  pet.  No.  440  in  Deer  Cr.  Twp.,  said  coun- 
ty. Length,  8,914  ft.,  or  1.70  miles.  Width  of 
pavement,  16  ft.  Estimated  cost  of  construc- 
tion, $11,379.78.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  .\ug.  31,  1912. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commissioner  reserves  the  right  to  re- 
ject any  and  all  bids.  James  R.  Marker,  Co- 
lumbus,  O.,  is  State   Highway   Commissioner. 

•J«Bids  will  be  received  until  noon.  May 
23,  by  Director  of  Public  Service,  Toledo, 
O.,  for  furnishing  the  necessary  labor  and 
material  for  paving  .•\uburn  .\ve.  from 
Monroe  St.  to  Central  Ave.  F.  G.  Stockton 
is  Secretary. 


•J-Bids  will  be  received  until  noon.  May 
27,  by  Director  of  Public  Service,  Steuben- 
ville,  O.,  for  furnishing  necessary  labor  and 
material  for  paving  with  fire  brick  Sherman 
Ave.,  from  Franklin  .Ave.  to  the  P.  C.  C.  & 
.St.  L.  R.  R.     F.  M.  Kennedy  is  Clerk. 

^Bids  will  be  received  until  noon.  May 
23,  by  Director  of  Public  Service,  Zanes- 
ville,  O.,  for  grading  and  improving  of 
Ohio  St.,  Sunset  -Ave.,  Hall  .\ve.  and 
.North  St. 

•{•Bids  will  be  received  until  noon,  June 
4,  by  G.  L.  Bonar,  Clerk  of  York  township, 
Belmont  County,  Powhatan  Point,  O., 
Route  1,  for  grading,  furnishing  material 
and  macadamizing  2  4/10  miles  of  road  in 
York  township. 

•|«Bids  will  be  received  until  1  ti.  m.,  May 
25,  by  Board  of  Delaware  County  Commis- 
sioners, Delaware  O.,  lor  constructing  the 
Penry  Road  East  and  the  Penry  Road 
West.  The  Penry  Road  East  extending  to 
the  Delaware  and  Marion  Pike  at  Troy 
Chapel,  2.46  miles.  The  Penrv  Road  West 
e.xtends  west  1.44  miles  to  the  Radnor  Pike. 
These  roads  will  be  improved  by  grading, 
draining  and  macadamizing  according  to 
plans  and  specifications  on  file  at  the 
County  Surveyor's  office.  Each  bidder  will 
be  required  to  deposit  with  the  County 
Surveyor  the  sum  of  $500  in  cash  or  a 
certified  check.  W.  F.  Whittier  is  County 
Surveyor. 

•J«Bids  will  be  received  until  noon,  June 
4,  by  Board  of  Franklin  County  Commis- 
sioners, Columbus,  O.,  for  the  necessarj- 
labor  and  material  for  the  improvement  of 
the  following  roads:  Gibson-Snouffer  Road, 
located  in  Perry  township;  Harrisburg  and 
Georgesville  Road  from  the  north  corpora- 
tion line  of  Harrisburg  northerly  to  the 
Opossum  Run  Pike,  a  distance  of  about  2.7 
miles,  located  in  Pleasant  township;  Colum- 
bus and  Westerville  Road  from  the  Blen- 
don  and  Mifflin  towmship  line  to  the  old 
south  corporation  line  of  Westerville,  lo- 
cated in  Blendon  township.  The  plans,  pro- 
files, specifications  and  estimates  of  quan- 
tities for  doing  this  work,  as  per  county 
plans,  are  on  file  in  the  offices  of  the  County 
Surveyor. 

^Bids  will  be  received  at  the  office  of 
the  Commissioners  of  Summit  County,  at 
Akron,  Ohio,  until  1  p.  m..  May  27,  for 
grading  and  paving  with  concrete  the  Ghent 
road.  State  Highway  E.  pet  No.  409  in 
Copley  and  Bath  townships,  said  county. 
Length,  12,546.2  ft.,  or  2.38  miles;  width  of 
pavement,  14  ft.;  estimated  cost  of  con- 
struction, $21,546:  estimated  cost  of  con- 
struction, labor  furnished,  $18,475.  A  draft 
or  ceitified  check  for  $300  shall  be  depos- 
ited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Date 
set  for  completion,  Sept.  1,  1912.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
Countv  Commissioners  and  the  State  High- 
way Department.  The  State  Highwaj-  Com- 
missioner reserves  the  right  to  reject  any 
and  all  bids.  James  R.  jMarker,  Columbus, 
O.,  is  State  Highway  Commissioner. 

®The  Village  Board  of  New  Matamoras, 
O.,  has  awarded  the  contract  for  the  paving 
of  two  streets  to  Rosser  &  Harper  of  Bel- 
laire,  O.,  at  approximately  $10,000.  Other 
bidders  were:  Thomas  &  Maxon,  Brook- 
ville.  Pa.;  Peters  &  Palmer,  Marietta,  O., 
and  Cisler  &  Morse,  Marietta,  O.  Wheel- 
ing brick  will  be  used.  A.  F.  Cole,  Marietta, 
is  Village  Engineer. 

®The  Board  of  Control  of  Y'oungstown, 
O.,  has  awarded  the  following  contracts 
for  street  work:  A.  Serafino,  Erie  St.  grad- 
ing, $4,971;  James  McCarron,  Mt.  Pleasant 
St.  paving,  .^17,276;  Turner  &  Olson,  Gar- 
land Ave.  paving,  $1,007;  Kennedy  Bros., 
Earl  Ave.  paving,  $4,474. 

®Turner  &  Olson  of  Youngstow-n,  O., 
have  been  awarded  the  contract  by  the  City 
Council  of  Girard,  O.,  for  the  construction 
of  pavement  and  storm  sewers  in  State  St., 
at  $70,839  on  Bessemer  brick  paving  with 
cement  filler  and  $13,384  on  sewers. 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®C.  W.  Harshman  of  Jilineral  Ridge,  O., 
luis  been  awarded  the  contract  by  the  Maho- 
ning County  Commissioners,  Youngstow^n,  O.. 
for  the  construction,  under  the  supervision  of 
the  State  Highway  Department,  one  and  one- 
fourth  miles  of  waterbound  macadam  road 
in  Ellsworth  Township,  known  as  section  No. 
1,  at  $12,024.  Bids  were  opened  April  2(). 
James  R.  Marker,  Columbus,  O.,  is  State 
I  lighway  Commissioner. 

1  he  city  of  Delaware,  O.,  will  let  contracts 
al)out  June  20  for  the  construction  of  12,000 
sq.  yds.  of  brick,  wood  block  and  asphalt  block 
pavement  on  a  fi-in.  concrete  base  of  1-3-0 
mi.x,  with  pitch,  asphalt  and  cement  tiller.  Tlie 
work  will  also  include  5-in.  sandstone  curli 
and  0,000  cu,  yds.  of  excavation.  Plans  were 
prepared  by  Geo.  S.  Irwin.  City  Engineer. 

The  Department  of  Public  Service,  Lancas- 
ter, O.,  will  let  contracts  about  July  for  the 
construction  of  21,000  sq.  yds.  of  brick  pave- 
ment on  a  bank  gravel  foundation  with  sand 
iiUer.  The  work  will  also  include  sandstone 
curb  amounting  to  9,500  ft.,  and  12,600  cu. 
yds  of  excavation.  The  estimated  cost  is 
$25,200.     John   N.    Wolfe   is  Engineer. 

No  bids  were  received  by  the  Mahonmg 
County  Commissioners.  Youngstown,  O.,  on 
April  2ti  for  the  construction  of  1.29  miles 
of  waterbound  macadam  road  in  Ellsworth 
Township,  known  as  the  Ellsworth  Road, 
Section  No.  2.  James  R.  Marker,  Columbus, 
O.,   is   State   Highway   Commissioner. 

The  Board  of  County  Commissioners. 
Columbus,  O.,  has  granted  the  Stale  High- 
way Department  permission  to  use  two 
miles  of  the  Chillicothe  pike,  north  from 
the  Hartman  farm,  for  experimental  road 
building.  Sections,  ranging  in  length  from 
40O  ft.  to  1,200  ft,  will  be  constructed  out 
of  16  different  kinds  of  materials.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway  Com- 
missioner. . 

The  City  Council  of  Delaware,  O.,  is  con- 
sidering a  resolution  declaring  it  necessary 
to  construct  about  80,000  sq.  ft.  of  new  side- 
walks in  the  city.  Concrete  or  flagstone 
are  provided.  The  work  would  include 
about  16,000  lin.  ft.  of  5-lt.  walks.  George 
S.  Irwin  is  City  Engineer. 

The    citizens   of   Roseville,    O.,    will   vote 
Mav  25  on  the  oroposition  of  issuing  bonds 
in   the   sum    of   $10,138,   to   pay   for   the   vil- 
lage's cost  of  paving  five  streets. 
Oklahoma. 
The  town  of  Coalgate,  Okla.,  will  construct 
two  miles  of  pavement  this  year  on  a  concrete 
foundation    with    concrete   curb     and      gutter. 
E.  F.  Brown,  Coalgate,  is  Engineer. 
Oregon. 
®The  City  Council  of  Newbero'.  Ore.,  has 
awarded   the   contract   for  the   construction 
of  bitulithic  pavement  to  the  Warren  Con- 
struction Co.  of  Portland,  Ore.,  at  $1.70  per 
sq.   yd.,   using   the   present   rock   foundation 
on  First  St.  and  gravel  on   Main  as  a  base, 
i^ihe    City    Council    of    Willamina.    Ore., 
has   let    a   contract    for   hard    surfacing   the 
streets   to    G.    E.    Gross    of    Sheridan,    Ore. 
The  contract  calls  for  three  blocks  of  con- 
crete overlaying  a  bed  of  crushed  rock,  and 
for  several  hundred  feet  of  sewerage. 

®The  contract  for  the  improvement  of 
North  High  St..  from  Court  to  Marion  St., 
with  El  Oso  pavement,  in  the  city  of  Salem, 
Ore.,  has  been  awarded  to  the  Montague- 
O'Reilb'  Co.  at  $13,595,  and  the  contract 
for  paving  Oak  St.,  from  12th  to  Winter, 
with  concrete,  to  August  Kehrberger. 

©Joplin  &  Meeks,  816  Board  of  Trade 
Bldg.,  Portland,  Ore.,  have  been  awarded  the 
contract  by  the  city  of  Oswego,  Ore.,  E.  L. 
Davidson,  City  Recorder,  for  the  construc- 
tion of  cement  sidewalks  at  $1,100.  Bids  were 
opened   May  2. 

The  City  Council  of  ./Mbany,  Ore.,  is 
about  to  call  for  bids  for  the  paving  of 
Fifth  Ave.,  from  Main  to  Elm  Sts.,  at  an 
estimated  cost  of  $50,000. 

Pennsylvania. 
®The    Deparlnient    of    Public    Works 


for  asphalt  repairs  on  non-traction  streets 
to  the  Eastern  Paving  Co.  at  $0.98  per  sq. 
yd.  for  surface  repairs  and  $1.58  per  sq.  yd. 
for  repairs  where  the  foundation  is  re- 
newed. The  contract  will  amount  to  about 
$15,000. 

®The  Borough  Council  of  Schuylkill 
liaven,  Pa.,  has  awarded  the  contract  for 
the  paving  of  Dock  St.  with  vitrified  brick 
to  the  Coryell  Construction  Co.  of  Wil- 
liamsport.  Pa.,  at  $1.75  per  sq.  yd.  The 
Council  also  awarded  a  contract  for  the 
opening  of  Paxson  Ave.,  from  Dock  to 
Haven  Sts.,  to  Charles  Becker  of  Schuyl- 
kill Haven. 

The  J.  F.  Shanley  Co.  of  Philadelphia, 
Pa.,  on  May  13  submitted  the  lowest  bid  to 
the  Citv  Council  of  Atlantic  City,  N.  J.,  for 
the  $100,000  paving  contract.  Six  bids  were 
received. 

Tennessee. 

^•Bids  will  be  received  until  May  25  by 
County  Court,  Benton,  Tenn.,  J.  H.  William- 
son, Chairman,  for  the  construction  of  a  pike 
road  from  Bradley  County  line  to  Benton,  via 
Benton  station  and  from  Ducktown  Station 
to  Copperhill  via  Isabella.  H.  W.  McClary. 
Benton,  Tenn..  is  Secretary. 

®The  Cleveland  Trinidad  Paving  Co.,  Cleve- 
land, O.,  has  been  awarded  the  contract  Iiy 
the  citv  of  Johnson  City,  Tenn.,  for  the  con 
struction  of  16,600  sq.  yds.  of  Bermudez 
asphalt,  2-in.  top,  5-in.  base,  and  1-in.  binder 
at  $1.96  per  sq.  yd.  The  work  also  includes 
6,700  lin.  ft.  of  curb  and  gutter,  $0.42;  3,000 
lin.  ft.  of  6-in.  sewer,  $0.20;  $2,000  lin.  ft.  of 
8-in.  sewer,  $0.33%,  and  9  manholes  at  $18. 
Bids  were  opened  May  IG.  P.  F.  McDonald 
is    City    Engineer. 

Texas. 

The  City  Council  of  Victoria,  Tex.,  has 
called  an   election   for   May  28  for  the  pur- 
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District   No.   76. 

Excavation,    2G1    cu.    yds $0.60 

1-eourse  paving,  640  sq.  yds I.IH 

•J-course  paving,   640  sq.   yds 1.40 

Top  paving,  640  sq.   yds toO 

District    No.    77. 

I?xcavatlon,    550   cu.    yds.: 0.60 

1 -course  paving.    2,000  sq.   yds.      ...  1.19 

J-course   paving,    2,000   sq.    yds 1.40 

Top  paving,  2.000  sq.   yds 160 

District    No.    7S. 

Excavation.  292  cu.  yds 0.60 

1 -course  paving.  657  sq.   yds 119 

2-course  paving,   657  sq.  yds 1.40 

Top    paving,    657   sq.    yds 1.60 

District   No.    79. 

Excavation.    162    cu.    yds 0.60 

1-course  paving.  443  sq.   yds 1.19 

2-course  paving,  443  sq.   yds 1.40 

Top  paving,  443  sq.  yds 1.60 

District  No.    80. 

Excavation,    290   cu.    yds 0.60 

1-course   paving.   2,512  sq.   yds 1.19 

2-course  paving,   2,512   sq.    yds 1.40 

Top   paving,    2,512    sq.    yds 1.60 

District   No.    81. 

Excavation.    169    cu.    yds 0.60 

1-course   paving,   1.181   sq.   yds 1.19 

2-course  paving.    1.181    sq.   yds 1.40 

Top  paving,   1,181  sq.  yds 1.60 


pose  of  voting  on  the  issuance  of  bonds  in 
the  sum  of  $40,000  for  city  improvements. 

The  Orange  County  Commissioners, 
Orange,  Tex.,  will  employ  J.  F.  Harvey  of 
Jennings.  La.,  as  road  engineer  to  repre- 
sent the  county  in  the  building  and  repair- 
ing of  roads  under  the  recent  $200,000  bond 
issue.  The  engineer  will  co-onerate  with 
Marshall  &  Weir,  government  road  experts, 
in  the  building  of  the  roads. 

The  City  Council  of  Houston,  Tex.,  has 
been  petitioned  for  the  paving  of  Austin 
St.,  between  Texas  and  McGowen  Ave.  The 
total  frontage  is  9.850  ft. 

The  city  of  Terrell,  Texas,  will  let  con- 
tracts in  June  or  July  for  the  construction  of 
from  40,000  to  60,000  sq.  yds.  of  pavement. 
W.  Irving  Bean  is  City  Engineer. 

Utah. 

•J*Bids  will  be  received  until  June  4,  by  City 
of  Ogden,  Utah,  for  the  construction  of  two 
blocks  of  paving  and  3  intersections,  esti- 
mated  to  cost  $2,600.     The  pavement  will  be 
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a.,  art  K 


3-in.    asphalt   on    6-in.   concrete  , 
1,600  cu.  yds.  of  excavation  willt''!;  '• 
H.   J.   Craven  is   City   Engineer f^*" 

Virginia. 

^Bids  will  be  received  unUI 
by  Town  Council  at  the  office  o 
iVIayor,  Chatham,  Va.,  for  the  ci 
4,350  sq.  yds.  of  pavement  of 
90O  sq.  yds.  granite  sprall,  | 
tarvia  macadam,  2,500  cu.  yds. 
A.  F.  Brown  &  Son,  Chatham, 
gineers. 

Washington. 

^•Bids    will    be    received  iinl  ] 
June  15.  by  H.  K.  Stanford,  CI' 
of    Yards    and    Docks,    Xavy  \, 
Washington,    D.    C,    for  cone  ,. 
on   Burwell  Ave.,  Bremerton,  'u 

®Petersen,  Webel  &  Hawkii, 
ham.    Wash.,   have   been   awai  ; 
tract  by  the  Board  of  Public  \: 
city  for  the  improvement  of  1 
Harris  Ave.  to  Forest  St.  and 
to    Olive    St..    with    concrete 
and     gutters,    etc.     The    com; 
$15,229.     Other  bidders  were:    : 
$16,219;  J.   H.  Lich,  $15,361:  i  .: 
ing    &    Construction    Co.,   JIT 
North  is  City  Engineer. 

®Following  bids  were  recr 
Walla,   Wash.,    W.    R.   Rehui 
neer,  on  May  7  for  the  constru 
pavement    in    six    districts:    (1- 
bid     of      Henry      Benzel,      (2i 
Stack,   (3)     Tribon     &     Blackm 
contract     in     all     districts,    !■ 
$1.24),    (4)    Pacific    Paving   C( 
Hardy,   (6)  Xura  Case,  {7"t  H: 
C.   (8)   Wilson   &   Bailey  Cmi 
(9)      Henser     &     Elbury,     11 
Forbes  &  Co.: 


(1)        (2)       (3) 


(4) 


(5)       (6)       (7 
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Philadelphia,   Pa.,  has  awardc<l  the  contract 

•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Cement  costs  $2.60  per  bbl.  on  j.sajj 
per  cu.  vd.  on  job,  gravel  $1.00  nioli,' 
rock  $1.40,  common  labor  is  $2.2.''!rll 
A  l_:^_.5Vo  mix  and  a  1—2  miN.  tol 
Concrete  is  to  have  5-in.  base  a  l-iR 

The    Municipal    Commissiomf 
Wash.,  it  is  reported,  is  advert  neL 
for  the  paving  of  Seventh  AvtHn* 
Monroe    St..   upon    the  recom  nilag 
Commissioner     of     Public     ^'f^Jl 
Coates.    The  estimates  are  as   lD\^ 
kane  bituminous.  $9,900;  asph:  aii« 
$17,000;     wood    block    and    br<.   ?" 
Hassam  concrete,  $12,300;  com'tf. ' 
bitumass.  $10,100;  bitulithic,  $»*' 

The  City  Council  of  SumneW;:- 
instructed   Citv   Attorney  R-  ,jf'' 
and   City   Engineer   D.   F.  Whk' 
pare  the  necessarv  resolution)''' 
ing  of  Main  St..  from  the  coui' 
Wood   St..   and   Narrow  St.,  tm 
to    the    Northern    Pacific   dep 
the  business  section   of  the  cil  tl" 
will  be  40  ft.  wide,  tapering  to  -« 
at  the  outskirts. 
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been  filed  with  the  City  Com- 
opokane.  Wash.,  bv  Commis- 
aCoates  for  the  paving  of  Sev- 

rom    Howard    to    Monroe    St. 

ovide  for  seven  kinds  of  pav- 

timates  of  cost  as  follows: 
ii  brick,  $17,000;  bitulitliic.  $14,- 
•1  $10100;  Spokane  bituminou.s, 
lete  $13,000;  Hassani,  $12,300; 
k.nd  brick,  $18,300. 
(ipal  Commission  of  Tacoma, 
jirdered  work  started  at  once 
):h  Tacoma  hard-snrface  blvd.. 
■i  limits  at  80th  St.  to  36th  and 
tl  estimated  to  cost  $102.0(X1. 
ipouncil  of  Goldcndalc.  Wash.. 
t '  rejected  the  11  bids  received 
:i'the  construction  of  52  blocks 
I  which  was  estimated  to  cost 
tj  bids  were  opened  May  17. 
■I  originally  received  from  the 
!ms:  Washington  Paving  Co.. 
I'sh  ;  Jeffery  &  Bufton,  Porl- 
,  E.  0.  Hall,  Hood  River, 
jjn    Hassam    Paving    Co..    Port- 

ockalite  Paving  Co.,  Chicago. 
[by  George  W.  Armstrong  of 
ilsh.;  Warren  Construction  Co., 


Portland.  Ore.;  1..  Willott  &  Co.,  Spokane, 
Wash.;  Kibbe-Welion  Co.,  Portland;  Henry 
L.   Lilienthal,   Spokane. 

Wisconsin. 

®James  Cape  &  Sons  have  been' awarded 
the  contract  by  the  Board  of  Public  Works 
of  Racine,  Wis.,  for  the  paving  of  Grand 
Ave.,  from  16th  St  to  DeKoven  Ave.,  with 
Barr  brick,  at  $1.75  per  sq.  yd.  Other  bid- 
ders were:  Birdsall-GrilTith  Construction 
Co.,  brick,  $1.85;  James  Cape  &  Sons, 
Purington  brick,  $1.80  and  asphalt  block. 
$1.88. 

City  Engineer  E.  li.  Banks  of  Superior. 
Wis.,  has  completed  the  specitioations  for 
the  paving  of  Tower  .Ave.  Bids  will  be 
considered  on  brick,  asphalt,  bitulithic 
macadam,  asphaltic  concrete,  sandstone 
blocks,  asphalt  blocks  and  solid  concrete. 
Plans  arc  now  being  prepared. 

Canada. 

The  Good  R<iads  Commission  of  York 
County.  Ont..  has  suggested  a  change  in 
the  construction  of  county  roads  in  the 
future,  to   Hon.  J.  O.    Reaume,   Minister  of 


Public  Works.  It  is  proposed  to  substitute 
concrete  for  macadam,  involving  a  portion 
of  the  Lake  Shore  road,  comprising  al)Out 
two  miles  from  Sunnyside;  the  road  leading 
to  Weston;  a  part  of  Yonge  St.,  from  the 
city  limits  of  Toronto,  and  a  portion  of 
Kingston  road.  The  present  standard  road- 
way cost  about  $5,000  per  mile,  while  the 
proposed  concrete  roadway  would  cost 
about  $12,000  per  mile. 

The  City  Council  of  Prince  Albert,  Sask., 
lias  received  a  communication  from  the 
Highways  Commission  of  the  Province 
slating  that  $1,500,000  will  be  expended  to 
improve  roads,  and  urges  the  co-operation 
of  the  Council  so  that  a  system  of  main 
roads  may  be  established. 

The  ratepayers  of  Edmonton.  Alta.,  have 
approved  by-laws  totaling  $420,000  to  pur- 
chase golf  links  from  the  Hudson's  Bay  Co. 
and  the  Hillside  property  from  Alberta 
College  for  civic  parks. 

The  county  of  Halton,  Ont.,  will  com- 
mence work  immediately  upon  the  con- 
struction of  100  miles  of  roads  to  cost 
$300,000.  It  is  proposed  to  construct  50 
miles  this  year.  Joseph  O.  Reaume,  Toronto, 
is  Minister  of  Public  Works. 


IDGES— STEEL     AND      CONCRETE 


Arkansas. 

'ouncil  of  Little  Rock.  .\rk.,  has 
jinance  instructing  rhe  railroads 
a  viaduct  at  West  l;^th  St.  As 
structure  will  have  a  3G-ft.  road- 
sidewalk. 

Commission  of  Cleburn  County. 
!S,  Ark.,  plans  to  let  a  contract 
le  erection  of  three  bridges  over 
I  River.  On  account  of  the  swift 
le  stream,  and  the  fact  that  the 
by  lumber  companies  to  float 
I  the  river  at  high  stages  of  the 
nimisston  expressed  in  their  rc- 
.■nce  for  suspension  bridges. 

California. 

States  Senate  has  passed  a  bill 
n  C.  Rush,  Los  Angeles,  Calif., 
right  of  way  across  Goat  Island 
m  to  utilize  a  portion  of  land  in 
reservation  for  the  construction 
sed  $26,000,000  bridge  over  San 
y.  from  San  Francisco  to  Oak- 
The  bridge  will  be  Wz  miles  in 
on  eight  massive  concrete  piers. 
the  water,  each  span  being  2.2;i!0 

From  the  tide  flats  at  Emery- 
e  would  extend  to  the  north  side 
d,  then  tn  the  base  of  Telegraph 
)ver  Lombard  St.  to  Van  Ness 
the  passenger  terminal  will  be 
nee  on  to  the  Presidio,  where  the 
nals  will  be  located  on  Govern- 
i".  this  lieing  part  of  the  permis 
the  Senate. 

lat  Lt.  Col.  Thoinas  H.  Rees,  U. 
San  Francisco.  Calif.,  will  reconi- 
U.  S.  War  Department  that  the 
omply  with  several  requests  of 
County  Board  of  Supervisors  foi 
lent  of  estuary  bridges. 

Colorado. 

be  received  until  11  a.  in..  May 
of  Public  Works.  Denver.  Colo., 

President,  for  furnishing  the 
ir  and  material  for  the  construe^ 

parapet  walls  and  superstructure 
boulevard  Bridge  over  Cherry 
■rtitied  check  for  $2,000  must  be 
hbid. 

Idaho. 

be  received  until  10  a.  m..  lune 
of  County  CoiTimissioners.  Twin 
for  the  necessary  labor  and  ma- 
construction  of  two  steel  bridges 
■eek  Canyon  in  Twin  Falls  Cnun- 


ty.  E.  J.  Finch  is  Clerk  of  the  Board.  Offi- 
cial advertisement  of  the  work  will  be  found 
elsewhere  in  this  issiu-. 

Illinois. 

^Bids  will  be  received  up  to  2  p.  m..  Mav 
2lt.  at  the  Town  Clerk's  office,  Paxton.  III. 
f(.ir  two  reinforced  concrete  bridges  to  be  built 
in  Patton  Township,  Ford  County.  V.  V:. 
Johnson,  Town  Clerk,  Paxton,  111.  Richard- 
son Bridge:  Span,  20  ft.;  roadway.  It!  ft.; 
total  height,  about  14  ft ;  estimated  amount  of 
total  concrete,  72.5  cu.  yds.;  reinforcing  steel, 
O,()40  lbs.  Present  bridge  wood,  ;^0  ft.  long; 
excavation  in  clay,  to  be  carried  about  13  ft. 
below  stream  bed ;  low  water  flow,  dry ;  high 
water  about  8  ft.  deep;  timbers  of  old  bridge 
can  be  used  for  false  work.  Scott  Bridge : 
Span,  20  ft. ;  roadway,  16  ft. ;  total  height, 
about  12  ft.;  estimated  amount  of  total  con- 
crete. -57.2  cu.  yds.;  reinforcing  steel.  "),900  lbs. 
Present  bridge  wood,  22  ft. ;  excavation  to  go 
about  3  ft.  below  stream  bed  m  clay;  low 
water  flow,  dry ;  high  water  about.  6  ft.  deep ; 
tiinbers  of  old  bridge  can  be  used  for  false 
work.  It  is  reported  that  concrete  gravel  may 
be  obtained  at  a  pit  about  5  miles  from  each 
of  the  bridges,  at  a  cost  of  50  cents  per  cu. 
yd.  at  the  pit.  quality  not  known.  Work  to  be 
completed  on  or  before  Sept.  1,  1912.  More 
detailed  information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission. 
Springfield.  111. 

^Bids  will  be  received  Iiy  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  May  31,  for  furnishing  labor, 
machinery,  tools,  etc.,  necessary  to  remove  the 
substructure  of  the  'J2d  St.  bridge  over  the 
Calumet  River,  and  dredge  the  channel  and 
site  of  piers  for  the  new  92d  St.  bridge.  The 
work  comprises  the  removal  of  the  entire  cen- 
ter pier,  center  pier  protection,  both  abut- 
ments and  approaches  up  to  dock  lines  of  river 
(the  center  pier  is  built  on  150  piles,  closely 
driven,  chained  together,  and  covered  by  three 
layers  of  timber.  On  top  of  this  rests  the  pier 
of  masonry  and  coping  stones).  The  river 
channel  is' to  be  dredged  to  a  depth  of  22  ft., 
except  certain  areas,  which  are  to  a  depth  of 
17  ft.  below  city  datum,  approximate  quantity 
17.000  cu.  yds.  Contractors  are  responsible  for 
the  care  of  seven  or  more  electric  cables  sub- 
merged at  the  site  of  the  work.  Cash  or  cer- 
tified check  for  $500  must  accompany  pro- 
pi 'sal 


®The  Commissioners  of  Trivoli  Township, 
Peoria  County,  HI.,  have  let  the  contract  for 
the  construction  of  a  new  highwav  bridge  to 
tirinnin  &  Son,  (ialesburg,  111.,  at  $2,;W0. 

.■\  hearing  will  be  held,  June  4,  at  the  office 
of  Lieut.  Col.  George  Zinn,  U.  S.  Engineer, 
Federal  Bldg.,  Chicago,  111.,  on  the  proposition 
to  remove  the  present  Chicago,  Burlington  & 
Quincy  Railroad  bridge  over  the  Illinois  River 
at  La  Salle,  111.  It  is  proposed  to  require  the 
following  alterations  to  be  made  in  the  bridge 
within  one  year :  Reconstruction  of  the 
center  pier  spans  of  the  bridge  so  as  to 
provide  a  clear  draw  opening  of  approxitnately 
(iO  ft.,  measured  perpendicularly  to  the  axis 
of  the  channel;  such  draw  opening  to  be  pro- 
vided either  by  swing,  bascule  or  vertical  lift 
spans.  If  vertical  lift  span  is  used  the  clear 
head  room  when  open  must  be  55  ft.  above 
low  water. 

The  Santa  Fc  System  has  announced  that 
the  following  bridges  will  be  renewed,  some 
of  which  have  already  been  appropriated  for: 
-Middle  division,  one,  estimated  cost  $1,000; 
Colorado  division,  six,  estimated  cost  $54,000 ; 
Valley  division,  one,  estimated  cost  $3,500; 
New  Mexico  division,  two,  estimated  cost, 
$1,000;  other  di\isions,  ten,  estimated  cost 
$:i0,000. 

It  is  rumored  that  the  Chicago^,  Milwaukee 
&  St.  Paul  Ry.  will  build  a  new  double  track 
bridge  over  the  Mississippi  River  at  Moline  in 
connection  with  the  double  track  work  plaimcd 
by  the  cotnpany.  W.  H.  Penfield,  Chicago,  111., 
is  Assistant  Chief  Engineer. 

According  to  advices  from  Paris,  111.,  a 
proposition  to  build  a  new  bridge  over  Sugar 
Creek  in  Elbridge  Township  was  carried.  The 
new  structure,  it  is  estimated,  will  cost  $3,000. 

Indiana. 

•J«Bids  will  be  received  until  noon.  June  18, 
by  Board  of  White  County  Commissioners. 
Monticello,  Ind..  for  the  construction  of  ;33 
bridges.     A.  G.  Fisher  is  County  Auditor. 

•|«Bids  will  be  received  until  1  :30  p.  m..  June 
4  by  Board  of  Fayette  County  Commissioners, 
Connersville,  Ind.,  for  the  construction  and 
repair  of  several  bridges.  J.  L.  Kennedy  is 
County  Auditor. 

•J«Bids  will  be  received  until  2  p.  m.,  June  4, 
by  Board  of  Rush  County  Commissioners, 
Rushville.  Ind.,  for  the  construction  of  several 
bridges.     J.  M.  S^one  is  County  Auditor. 

^Bids  will  be  received  until  2  p.  m..  June  3, 
by  Board  of  Spencer  County  Commissioners. 
Rockport.  Ind.,  for  the  construction  of  21 
bridges  throughout  the  county.  J.  T.  Steven- 
son is  County  .Auditor. 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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^•Bids  will  be  received  until  10  a.  m.,  June 
3,  by  Board  of  Hancock  County  Commission- 
ers, Hancock,  Ind.,  for  the  construction  of 
bridge  on  Hancock-Rush  County  line.  Law- 
rence Wood  is  County  Auditor. 

•J«Bids  will  be  received  until  2  p.  m.,  June  4, 
by  Board  of  Greene  County  Commissioners, 
Bloomfield,  Ind.,  for  the  construction  of  two 
new  spans  on  the  west  end  of  the  bridge  over 
the  White  River,  known  as  the  Elliston  Bridge, 
.abutments  and  piers  of  new  spans  to  be  the 
same  height  as  spans  and  piers  of  the  east 
end  of  said  bridge;  according  to  plans,  speci- 
fications and  details  now  on  file  and  open  to 
inspection  in  the  office  of  Caswell  H.  Jennings, 
County  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  June  5 
(readvertisement)  by  Board  of  Clinton  County 
Commissioners,  Frankfort.  Ind.,  for  the  con- 
struction of  the  Armstrong  St.  bridge.  C.  F. 
Cromwell  is  County  Auditor. 

®J.  A.  Crosbie,  according  to  advices  from 
Blufifton,  Ind.,  has  been  awarded  the  contract 
for  the  erection  of  10  bridges.  The  contract 
price  was  $4,145. 

®The  contract  for  the  construction  of  8 
bridges  in  La  Grange  County  has  been  award- 
ed by  the  Board  of  La  Grange  County  Com- 
missioners, La  Grange,  Ind.,  to  J.  J.  Hime  and 
J.  E.  Doty  at  $3,722.  O.  S.  Willard  is  County 
Auditor.     Bids  were  opened  May  T. 

®Board  of  Clinton  County  Commissioners, 
Frankfort,  Ind.,  has  awarded  the  contract  for 
the  construction  of  two  bridges  to  the  Frank- 
fort Construction  Co.,  Frankfort,  Ind.,  at  $2.- 
70.5  and  $4,550.  Bids  were  opened  May  8.  C. 
F.  Cromwell  is  Countv  Auditor. 

J.  C.  Curtis,  receiver  of  the  C,  B.  &  C.  R 
R.,  has  filed  a  petition  in  court,  Blufifton,  Ind.. 
for  permission  to  construct  a  steel  bridge  over 
the  Wabash  River  at  Markle,  Ind.,  to  replace 
the  old  wooden  structure. 

Iowa. 

®The  Clinton  Bridge  &  Iron  Works,  Clin- 
ton, la.,  has  been  awarded  the  contract  for 
the  construction  of  repairs  to  the  Lyndon 
bridge  in  Whiteside  County,  III.  The  contract 
price  was  $1,780. 

Board  of  Greene  County  Supervisors,  Jef- 
ferson, la.,  has  rejected  all  bids  received  for 
the  erection  of  a  new  bridge  over  the  Eureka 
Mill  crossing.  The  work  will  probably  be  re- 
advertised. 

It  is  reported  that  the  Iowa  State  Highway 
Commission,  T.  H.  McDonald,  Chief  Engi- 
neer, Des  Moines,  la.,  has  approved  the  plans 
for  the  construction  of  bridges  in  Marshall 
County.  E.  B.  Emes,  Marshalltown,  la.,  is 
one  of  the  county  supervisors. 

It  has  been  announced  by  E.  O.  Wesley  of 
the  Siou.x  City,  la..  Street  Department  that  it 
will  be  necessary  to  rebuild  four  bridges  over 
Bacon  Hollow  Creek  near  Greenville. 

Kansas. 

Information  from  Topeka,  Kan.,  states  that 
specifications  have  been  completed  by  Walter 
J.  Arnold,  County  Engineer,  for  the  con- 
struction of  the  proposed  bridge  over  the  Kan- 
sas River  west  of  the  water  works.  Tlie  cost 
of  the  structure,  it  is  estimated,  will  be  about 
$29,500,  a  portion  of  which  will  be  paid  by 
the  Chicago,  Rock  Island  &  Pacific  Ry. 

A.  L.  Berger,  Kansas  City,  Kan.,  Attornev 
and  A.  E.  Harvey,  Chief  Engineer  of  the 
Metropolitan  Street  Railway  Co.,  Kansas  City, 
Kan.,  have  reached  an  agreement  with  the  com- 
missioners of  Wyandotte  County,  Kan.,  where- 
by they  will  bear  one-half  the  expense  of  rais- 
ing the  East  Kansas  Ave.  bridge.  The  cost 
of  the  improvement  is  estimated  at  $5,500.  This 
action  will  be  taken  as  a  temporary  measure, 
pending  an  agreement  between  the  two  cities! 
the  railroads,  the  drainage  board,  county  com- 
missioners and  other  parties  concerned  in  re- 
gard to  whether  the  bridge  shall  be  reolaced 
by  a  viaduct. 

Kentucky. 

Notice  of  intention  has  been  filed  by  the 
Owensboro  &  Rockport  Bridge  &  Terminal 
Co.  to  budd  a  bridge  over  the  Ohio  River  at 
a  pomt  between  Rockport,  Ind.,  and  Owens- 
boro,  Ky.,   and   about   5,400   ft.   below    Puppy 


Creek  dike.     A.  H.  Kennedy,  Owensboro,  Ky., 
is  President  of  the  company. 

The  Southeastern  Improvement  club,  Louis- 
ville, Ky.,  recently  took  up  for  discussion  the 
matter  of  building  a  bridge  at  Dupuy  and 
Kentucky  near  the  church  and  one  at  the  St. 
Louis  Cemetery  over  the  creek. 

Michigan. 

®Worden,  Allen  &  Co.,  Milwaukee,  Wis., 
have  been  awarded  the  contract  for  the  con- 
struction of  bridges  on  the  Wakefield-Waters- 
meet  trunk  road  in  Michigan,  at  $16,700. 

All  bids  received  for  the  construction  of  the 
Mill  St.  bridge  were  rejected  by  the  Mayor  and 
the  Board  of  .\ldermen,  Kalamazoo,  Mich., 
and  new  bids  for  the  improvement  asked. 

Minnesota. 

^Bids  will  be  received  until  7:30  p.  m.,  Mav 
31,  by  H.  N.  Knott,  City  Clerk,  Minneapolis, 
Minn.,  for  furnishing  steel  work  to  be  used 
in  the  construction  of  the  42d  Ave.  north  and 
Plymputh  Ave.  bridges  in  accordance  with 
specifications  on  file  with  Andrew  Rinker,  City 
Engineer.  A  certified  check  for  $1,500  must  be 
filed  ^yith  C.  A.  Bloomquist,  City  Treasurer. 

^•Bids  will  be  received  until  11  a.  m..  May 
28,  by  Board  of  Hennepin  County  Commis- 
sioners, Minneapolis,  Minn.,  for  the  construc- 
tion of  three  bridges  over  Ditch  No.  21,  es- 
timated to  cost  $3,150,  and  two  bridges  over 
Ditch  No.  22,  estimated  to  cost  $2,200.  A.  P 
Erickson  is  County  Auditor. 

®The  Hennepin  Bridge  Co.,  Minneapolis, 
Minn.,  has  been  awarded  the  contract  ft,r  the 
erection  of  the  Winnibonjou  bridge  near  the 
south  shore  road  where  it  crosses  the  Brule 
River  in  St.  Louis  County,  Minn.  The  con- 
tract price  was  $2,722. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  has  filed  plans  with  City  Engineer 
Oscar  Claussen,  St.  Paul,  Minn.,  for  the  con- 
struction of  a  viaduct  over  the  tracks  on  Mis- 
sissippi St.  at  Cayuga  St.  Work  will  be  com- 
menced on  the  structure,  which  will  cost  $20, 
tlOO,  as  soon  as  the  council  approves  the  plans. 
The  Northern  Pacific  and  the  Omaha  Road 
have  filed  plans  for  the  construction  of  the 
proposed  Earl  St.  bridge  to  cost  $75,000.  The 
construction  of  the  Hamline  Ave.  bridge, 
which  will  cost  $40,000,  will  be  taken  up  soon. 

Mississippi. 

The  Bridge  Committee  of  the  Board  of  Han- 
cock County  Supervisors,  Bay  St.  Louis, 
Miss.,  has  reported  favorably  on  the  proposi- 
tion to  erect  a  bridge,  over  Bay  St.  Louis. 

Missouri. 

4*Bids  will  be  received  at  2  p.  m.,  June  4,  by 
B.  F.  Savacool,  Road  and  Bridge  Commis- 
sioner, Denver,  Mo.,  for  the  construction  of 
one  steel  bridge  60  ft.  long  and  one  48  ft. 
steel  bridge;  also  one  16-ft.  I-beam  bridge  and 
a  car  load  of  red  cedar  piling. 

4»Bids  w-ill  be  received  until  1  p.  m.,  June 
4,  by  Clark  Jacoby,  Engineer,  Drainage  Dis- 
trict No.  3.  Carroll  County,  CarroUton,  Mo., 
for  removing  and  replacing  the  following 
bridges  in  order  to  allow  the  dredge  boats  to 
pass:  l._"Schaffer"  Bridge,  at  station  4,  Main 
Canal,  56  ft.  pony  truss  on  cylinder  piers. 
2.  "Wire"  Bridge,  at  station  410,  Main  Canal, 
53  ft.  pony  truss,  on  cylinder  piers.  3.  "Beck- 
er" Bridge,  at  station  705,  Main  Canal,  53  ft. 
pony  truss,  on  steel  legs.  4.  "Wakenda  Vil 
lage"  Bridge,  at  station  734.  Main  Canal.  80 
ft.  pony  truss,  on  cylinder  piers.  Note. — The 
above  4  bridges  are  steel  structures,  in  re- 
moving and  replacing  the  trusses  the  supports 
will  not  be  disturbed.  5.  "Shinn"  Bridge,  at 
station  233,  Main  Canal,  47  ft.  steel  truss,  on 
steel  legs,  the  truss  and  two  steel  legs  at  south 
end  of  bridge  to  be  removed  and  replaced,  the 
legs  at  north  end  not  to  be  disturbed.  Each 
bid  for  rernovinff  and  replacing  each  bridge 
above  mentioned  must  be  accompanied  by  a 
cash  deposit  or  certified  check  of  $15.00.  New 
bridges  to  be  constructed  as  follows :  i.  "jefl 
Sherwood"  Bridge,  at  station  145.  Main  Canal 
2.  "Old  Sherwood"  Bridge,  at  station  176,  Main 
Canal.  3.  "Robinson  Bend"  Bridge,  at  sta- 
tion .343,  Main  Canal.  Note.— Alternate  bids 
will  be  called   for  on  the  construction  of  the 


above  bridges  as  follows:    75  ft 
truss    spans    on    cylinder   piers 
wooden   approaches  each  end. ' 
pony  truss  spans  on  laced  legs  ^ 
Crete,  with  15  ft.  wooden  approacl 
70  ft.  wooden  Howe  truss,  on 


veted 
ith  i; 

ft.  ri; 

edin 
s  eacl- 


ft.    wooden    approaches    each    |    ! 
bridge  to  be  constructed  near  stain  n 
key   Creek   Lateral,  50  ft.  steel  1 L 
ft.   wooden   approaches  at  each  L   V  ■ 
bridge  to  be  constructed  near  staS'li  ■ 
key   Creek  Lateral,   50   ft.  steel  ", 
ft.  wooden  approaches  at  each  e    p"' 
for  the  construction  of  each  bridsUn,'' 
tioned  must  be  accompanied  by  :j,i,  ' ' 
or   certified   check   of  $25.00.     En  / ' 
or  checks  will  not  be  required  tW' 
nate  bids.     Plans  and  specificati/;       - 
the  ofiice  of  the  County  Clerk,  cWo., 
Extra  plans  may  be  secured  by  ild,,.' 
cation  to    Brooks   &  Jacoby,  CivE,,; 
Shukert  Bldg.,  Kansas  City,  Mo.     *" 
Receivers   of   the  Wabash  R.  n,,. 
authorized    by    Judge    E.    B.   Am;  , 
LInited  States  District  Court,  to  nj 
000    for    the    improvement   of  t!  1, 
Hannibal,  Mo.    The  Missouri  Va   . 
tion    Co.,    Leavenworth,    Kan.,  i-  f, 
have  the  contract  for  the  work.   ' 
^  City  Council,  St.  Louis,  Mo.,  h'\B„\. 
sideration  the  construction  of  a  rtfo- 
Crete    viaduct    over    the    River 
Kingshighway,    the     construction,! 
bridge  over  the  Oak  Hill  tracks;  i 
Ave.,   and   a  concrete  bridge  to  rr 
highway  into  Carondelet  Park  a}r 

Montana. 

©Advices  -from  Lewiston,  Mot  iu( 
the   County  Commissioners  have  t  iV 
tract   for   the  construction  of  twhila 
the   Security   Bridge  Co.,   Minnenliv 
at   about  $-5,000.     One   structure  i|i  ^ 
the    Cottonwood    Creek    at   Glercy  :,Jt] 
other   over   Warm   Spring  Creelis; 
field. 

Nebraska. 

•{•Bids  will  be  received  until 
3,  by   H.   E.   Wells,   Clerk.  Lane; 
Lincoln,    Neb.,    for    the    constru 
bridges   ordered    in   the   county 
from  date  of  contract.     Bidders  : 
plans  and  specifications  upon  bl.'i 
furnished  and  shall  be  bv  lineal  f, 
structure,  and  by  lineal  foot  for 
structure,  and  per  1,000  ft.  B.  M,  : 
sway  braces  in  wooden  bridges, 
iron  bridges  must  be  by  the  bneai 
superstructure  complete;   for  sul 
the  lineal   foot   for  tubing;  by  t1 
for  concrete  in  place  and  at  a  ' 
per  pound  for  all  other  metal  in 
structure.     It   is   estimated  that  ) 
built  about  forty  wooden  and  ten 
located    as    follows ;      Iron    bridt 
section   34,   Mill  precinct ;   iron  i  : 
side  section  5,  Mill  precinct ;  iron  : 
side  section  32,  West  Oak  precinct 
in    section    2.3.    West    Lincoln   pn 
bridge.  East  side  section  ;32.  Olivi.  ' 
cinct ;  wood  bridge,  East  side  seci   : 
land  precinct;  wood  bridge,  East  i' 
20,    Olive    Branch    precinct ;   wn,  , 
section    25,    Nemaha    precinct;   '- 
South  side  section  17.  Nemaha  p;  " 
at  various  other  places  as  are  re.  H 
caster   county. 

'^•Bids  will  be  received  until  Jtii 
missioners  of  Nuckolls  County,  "  ■ 
for  the  construction  of  concrete  iv- 
bridges  not  exceeding  a  width  of   ft 
Wright  is  one  of  the  comiriissiors. 

®The  contract  for  the  construct  i  ciri 
truss  steel  bridge  over  the  Lou|Ri  CK 
near  Monroe,  Neb.,  has  been  aw:ie>:  iU 
Platte  County  Clerk.  Columbus,  -■()  W 
Omaha  Steel  Structural  Work  '.,  M 
Neb.,  at  $29,975.  The  structure  ili  cO 
of  six  1.36-ft.  fi-in.  spans  and  will  st  :n 
Crete  substructure.  John  Fraf  is  Cinly' 
Bids  were  opened  Slay  14. 

®The  Lincoln  Construction  C  '-'' 
Neb.,  has  been  awarded  the  contits  ■' 
construction  of  two  bridges  in  Kepii'i  i 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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s  follows:  Cams  bridge,  consisting 
concrete  arches  with  14-ft.  roadway, 
•  McCuUcv  Bridge,  consisting  of  o 
rete  arches  with  M-ft.  roadway,  at 
fhe  work  is  to  be  completed  by 
ither  bids  received  for  similar  struc- 
May  7  were  as  follows :  Monarch 
e  'Co,  Falls  Citv.  Neb.,  Cams 
iim,  McCulley  Bridge,  $1.3,325; 
Bridge  &  Structural  Co.,  Kansas 
516  2110  and  $13,200:  Western  Bridge 
•(inn  Co.,  Omaha,  Neb.,  $l.l,G.')0  and 

New  Jersey. 

,■  Council  of  Biirlnigton.  X.  J.,  is 
to  secure  the  construction  of  a  new 
r  the  .'\ssiscunk  Creek  in  that  city. 
igton  County  Board  of  Freeholders 
.ly  take  the  matter  np  for  considera- 

g  to  advices  from  Seaside  Park, 
mpany  is  being  organized  to  build 
cross  Barnegat  Bay  to  the  north 
'oms  River,  near  Island  Heights. 
connect  Seaside  Park  directly  with 
id.  The  company  is  being  formed 
Maja  Leon  Berry.  It  is  supposed 
ridge  can  be  built  for  something 
000. 

New  York. 

ill  be  received  until  May  2.5,  by 
lerintendent  of  Highways,  Roches- 
lor  the  construction  of  one  2.33-ft. 
iridgc  on  concrete  foundation  be- 
1  and  Wheatland.  The  structure 
1  20-ft.  roadway  with  a  brick  on 
)or.  The  abutments  will  include 
ru.  yds.  of  concrete,  and  will  cost 
ic  superstructure  will  cost  about 
Y.  McClintick,   Rochester,   N.   Y. 

itract  for  repairing  and  repaving 
iver  the  Onondaga  Creek  at  West 
:..  Syracuse,  N.  Y.,  has  been  let  by 
nf  Contract  and  Supplv  to  O.  D. 
s),241. 

I  of  Syracuse,  N.  Y..  has  decided  to 
j'  matter  of  rebuilding  the  bridge 
reek.  Plans  and  specifications  will 
'  by  Henry  C.  .-Mien.  City  Engineer, 
;t  the  work  will  be  advertised  by 
■f  Contract  and  Supply  shortly. 

North  Carolina. 

iiderson  County  Board  of  Commis- 
indersonville,  N.  C,  has  awarded 
It  for  the  erec'ion  of  two  steel 
r  the  French  Broad  River  to  the 
lidge  Co,,  Roanoke,  Va.,  at  $9,450. 
;  w^ill  be  built  at  the  site  of  the  old 
lidge,  which  was  washed  away  by 
!  het.  and  at  McClain's  bridge.  The 
ic  will  have  a  span  of  180  ft.  with 
^e,  the  other  will  be  119  ft.  long. 
^  ready  for  inspection  by  Nov.  1. 

Ohio. 

1  be  received  until   10  a.  m..  June 

of  Darke  County  Commissioners. 

3.,  for  furnishing  the  necessary 
material  for  the  construction  of  the 
ijCounty  Bridge  in  accordance  with 
lecifications  on  file  with  the  County 
I  L.  Morgan  is  Clerk  of  the  Board. 
'  1  be  received  unHl  1  p.  m.,  June 
•1  of  ."Xshtabula  County  Commis- 
l|tabula.  0.,  for  making  the  fill  of 
a   to  a  liridge  over  Hubbard   Road 

>ad,  Plymouth  township.  T.  S. 
'  ninty  Surveyor,  and  A.  V.  Hillyer 

il  be  received  until  11  a.  ni.,  June 

)  1  of  Cuyahoga   County   Commis- 

.reland,   O.,  for  the   erection   of   a 

mal  Road  over  Tinkers  Creek  in 

wnship,  Cuvahoga  Countv.     J.  F. 

is  Clerk. 

Y  be  received  until  11  a.  ni.,  June 

5  1  of   Cuyahoga   Countv   Commis- 

•l.eland,  0.,  for  the  cons'fruction  of 

>'  per  Report  No.  2934,  drain  pipe, 

>  ■  Station  60,  Newburg  Township. 

c  93.3,  abutments.  Canal  Road,  over 


Tnikers  Creek.  Xiwlmrg  Township.  Report 
.\o,  2937,  steel  bridge.  Canal  Road,  over  Tink- 
ers Creek.  Xewburg  Township,  in  accordance 
with  the  form  of  contract  and  specifications  to 
be  furnished  by  Frank  R.  Lander,  Countv  Sur- 
veyor.   J.  F.  Goldenbogen  is  Clerk. 

®The  Board  of  Countv  Commissioners, 
Voungstown,  ()..  has  aw%irded  the  contracts 
for  the  construction  of  the  following  bridges; 
The  Massillon  Bridg.'  Company  secured  the 
-Shield's  road  steel  liridge  job  at  $1,015;  and 
the  contract  for  replacing  a  steel  span  of  the 
Credit  Mobelier  bridge  for  $3,310.  The  con- 
tract for  painting  the  McGufTev  St.  bridge 
went  to  .'Xntonio  Gloras  who  bid  $684.  Link 
and  Henry  secured  ihc  work  of  constructing 
abutments  of  the  Shield's  road  bridge  at  $1 
per  cubic  yard  for  excavation  and  $9.23  per 
cubic  yard  for  masonry. 

®The  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  has  awarded  the  con- 
tract for  the  construction  of  the  concrete 
bridge  and  till  in  the  McCormack  and  Col- 
umbia Roads  in  Columbia  Township  to  the 
(jorden  Engineering  Co.,  Third  St.,  Cincin- 
nati, O..  at  $2,780.     Bids  were  opened  Mav  18. 

.\  delegation  of  citizens  of  South  Brook- 
lyn. Cleveland,  O.,  recently  conferred  with  the 
Commissioners  of  Cuyahoga  County  at  Cleve- 
land, in  regard  to  the  construction  of  a  new- 
bridge  over  the  gully  between  Brooklyn  and 
South   Brooklyn. 

Oklahoma. 

©Commissioners  of  Pawnee  County, 
Pawnee,  Okla.,  have  awarded  the  contracts 
•for  the  construction  of  bridges  as  follows: 
I^iouser  Bridge  across  Lagoon  Creek  between 
Quay  and  Maramec;  steel  superstructure  to 
Canton  Bridge  Company  for  $655,00;  stone 
abutments  to  M.  B.  Cave  for  $494,50.  Mishler 
Bridge  across  Ranch  Creek  two  miles  north- 
west of  Ilallett;  steel  superstructure  to  Can- 
ton Bridge  Co.  for  $560.00;  stone  piers  to  M. 
B.  Cave,  $547.  Arnold  stone  arch  across 
House  Creek  between  Jennings  and  Hallett ; 
awarded  to  Ed  Ethcrton.  $581.  Fowler  Bridge 
across  Little  Greasy  in  Otoe  Township ;  to 
P.  C.  Myers,  complete.  $1,185.  Tipton  Bridge 
11  miles  northwest  of  Pawnee;  steel  super- 
structure and  concrete  floor  to  Canton  Bridge 
Co.  for  $.382 ;  in  this  case  the  township  is  to 
build  the  piers.  Walker  Bridge  across  Tur- 
key Creek  eight  miles  northw-est  of  Pawnee ; 
steel  superstructure  to  Canton  Bridge  Co., 
$500;  stone  abutments  to  J,  T,  Allen,  $450, 
Peck  stone  arch  three  miles  southwest  of 
Cleveland,  to  A,  E.  Etherton  for  $665.  Ripley 
Bridge  across  Panther  Creek  about  eight  miles 
southwest  of  Pawnee;  steel  superstructure  and 
concrete  floor  to  Canton  Bridge  Co.  for  $280; 
stone  piers  to  J.  T.  Allen  for  $300.  Total  $580. 
Helmick  Bridge  over  Cedar  Creek  one  mile 
southwest  of  Cleveland ;  steel  superstructure 
and  stone  piers  to  P.  C.  Myers,  $1,225.  The 
two  bridges  which  were  advertised  for  but 
not  contracted  were  the  Bronco  Bill  Bridge 
over  Lagoon  Creek  about  two  miles  north- 
east of  Quay,  and  the  Shipman  Bridge  about 
two  miles  northwest  of  Pawnee.  In  the  ad- 
vertisement for  the  Tipton  and  Ripley  bridges 
bids  were  asked  for  both  steel  superstruc- 
tures and  stone  arches.  In  both  cases  the 
steel  bids  were  much  the  lower  and  the  con- 
tracts awarded  to  the  Canton   Bridge  Co, 

Plans  have  been  prepared  by  W.  C.  Burke 
and  D.  C.  Merry,  Oklahoma  City,  Okla.,  En- 
gineers, for  the  construction  of  the  proposed 
bridge  to  be  constructed  over  the  South  Can- 
adian River  by  the  Oklahoma  Citv  &  New- 
castle Bridge  Co.  The  structure,  which  will 
be  located  at  a  point  2V^  miles  north  of  New- 
castle, will  cost,  it  is  estimated,  about  $70,000, 
It  will  be  2,175  ft.  long  and  will  be  steel  laid  on 
steel  pillars  inliedded  concrete  foundations. 

Pennsylvania. 

^Bids  will  be  received  until  11  a.  m,,  May 
27,  by  Commissioners  of  Montgomery  County, 
Norristown,  Pa.,  for  the  construction  of  two 
bridges  as  follows :  For  the  rebuilding  and 
widening  of  stone  arch  bridge  over  the  East 
branch  of  the  Stony  Creek  on  the  DeKalb  St. 
road  and  about  200  ft,  north  of  the  German- 


town  turnpike.  East  Norriston  Township, 
shipping  point  Norristown,  Pa.,  distance  about 
1%  miles.  .'Mso  for  the  widening  of  a  stone 
arch  bridge  over  the  Gulf  Creek  at  Bird-in- 
hand,  in  Upper  Merion  Township,  Montgom- 
ery County,  Pa.,  according  to  plans  and  spec- 
ifications on  file.     John  N,  Jacobs,  Controller. 

^Bids  will  be  received  until  7 :30  p.  m., 
June  10.  by  Borough  Council,  Lewiston,  Pa., 
for  the  construction  complete  of  two  alternate 
masonry  and  reinforced  concrete  arch  bridges. 
J.    H.   Sc.xton  is  Secretary. 

©Commissioners  of  Chester  County,  West 
Chester,  Pa.,  have  awarded  the  contract  for 
the  construction  of  a  stone  arch  bridge  over 
■Valley  Creek  to  P.  J,  McCormick,  at  $1,94S, 

.•Vdvices  from  Scranton,  Pa.,  state  that  an 
ordinance  is  still  pending  in  the  City  Council 
providing  for  a  subway  or  under-crossing  to 
be  built  by  and  at  the  expense  of  the  Eielaware, 
Lackawanna  &  Western  R.  R.  Co.  It  will 
consist  of  a  plate  girder  bridge,  50-ft.  spans, 
carrying  railroad  bridge,  with  necessary  ap- 
proaches leading  to  it.  The  improvement, 
when  completed,  will  cost  about  $60,000.  not 
including  damages  or  the  purchase  of  private 
property.  This  expense  will  be  borne  by  the 
City  of  Scranton. 

Commissioners  of  Montgomery  County, 
Norristown,  Pa.,  are  having  plans  prepared 
for  the  reconstruction  of  the  Frog  Hollow- 
Bridge  near  Jenkintown. 

Tennessee. 

Advices  from  Brislul,  Tenii..  state  that  the 
work  will  be  started  shortly  on  the  proposed 
viaduct  of  the  .Southern  R.  R,  over  its  yards 
at  English  St.,  Bristol,  Tenn.  The  city  will 
have  charge  of  the  .ijiproach   construction. 

Texas. 

®The  Commissioners  of  Anderson  County. 
Palestine,  Texas,  have  awarded  the  contracts 
for  the  construction  of  12  steel  bridges  to  the 
Kansas  City  Bridge  t'o,,  Kansas  City,  Mo. 
The  contract  for  the  reinforcements  and  cul- 
verts has  been  let  to  .\ustin  Bros.,  Dallas,  Tex. 

Citizens  of  Cass  and  Bowie  Counties,  Texas, 
recently  held  a  meeting  at  the  Board  of  Trade 
rooms.  Texarkana,  to  discuss  the  proposition 
of  building  two  steel  bridges  across  the  Sul- 
phur River  connecting  the  two  counties  south 
of  Texarkana. 

Virginia. 

•J«Bids  will  be  received  until  noon.  May  29, 
Circuit  Court,  Louisa,  Va.,  for  the  construc- 
tion of  a  steel  bridge  on  reinforced  concrete 
substructure  over  the  South  .\nna  River  in 
Louisa  County  about  8  miles  from  Pendleton 
on  the  Chesapeake  &  Ohio  Ry.  Stone  and 
sand  may  be  secured  within  one  mile  of  the 
site.  The  structure  will  be  123  ft.  6  ins.  long 
and  will  have  a  12-ft.  roadway.  .-\  certified 
check  for  $250,  payable  to  the  State  Highway 
Commissioner,  P.  St,  J.  Wilson,  Richmond, 
Va.,  must  be  filed  with  each  bid.  Bids  will 
be  received  in  lump  sum  on  superstructure 
and  substructure  separately.  Blue  prints  and 
plans  may  be  secured  of  Childrey.  Sunday  Co.. 
Richmond,  Va, 

Washington. 

®Thc  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  over  Hangman  Creek 
at  Tekoa.  Whitman  County,  Wash.,  has  been 
awarded  to  O.  H.  Stratton,  Spokane,  Wash., 
at  $6,200.  The  same  contractor  w-as  awarded 
the  construction  of  the  steel  bridge  over  lower 
Union  Flat  south  of   Pullman   at  $2,180. 

Officials  of  the  cities  of  Spokane  and  Hill- 
yard.  Wash.,  have  under  consideration  the 
construction  of  a  viaduct  over,  the  yards  of 
the  Great  Northern  Ry.  It  is  estimated  that 
the_  structure  w-ill  cost  about  $15,000,  of  which 
it  is  hoped  that  the  railroad  will  pay  one- 
third.  The  structure  will  be  built  at  either 
Crown  or  Everet  Ave.  Morton  Macartney  is 
City  Engineer  of  Spokane, 

Plans  are  being  prepared  under  the  super- 
vision of  W,  L,  Darling.  Chief  Engineer. 
Northern  Pacific  Ry.  Co.,  St,  Paul.  Minn.,  for 
the  construction  of  a  bascule  bridge  over  the 
government  canal  at  12th  Ave,,  Northwest 
Seattle,  Wash. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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West  Virginia. 

^•Bids  will  \)e  received  until  'J  p.  m.,  June 
3,  liy  County  Court,  Elkins.  W.  Va..  f.T  the 
construction  of  a  bridge  at  Cheat.  Bridge  hav 
iiig  a  jinsjle  span  of  100  ft.  and  a  roadwav  of 
14  ft. 

(Ji'rhe  Pocahontas  County  Coniniissioners, 
Marhnton,  W.  Va.,  have  awarded  the  contract 
for  the  construction  of  the  concrete  substruc- 
ture for  a  liridge  over  Clover  Creek  to  G.  W. 
Duncan.  Marlinton,  at  $7  per  yard.  The  steel 
superstructure  was  awarded  to  the  York 
Bridge  Co.  at  $69.3.  Bids  were  opened  May 
7.    C.  J.  McCarty.  Marlinton,  W.  Va.,  is  Clerk. 

®The  Commissioners  of  Brooke  County. 
Wcllslnirg.  W.  Va.,  have  awarded  the  con- 
tracts for  the  construction  of  two  bridges  as 
follows;      .V    concrete    bridge    over    Harmans 


Creek.  HoUidays  Cove,  to  the  Luten  Bridge 
Co.,  York,  Pa.,  at  $2,985;  a  steel  bridge  over 
Buffalo  Creek  McBrooms  Ford  to  the  Canton 
Bridge  Co.,  Canton,  O.,  at  $2,080.  The  con- 
tract for  the  substructure  of  the  latter  bridge 
was  awarded  to  Leibfarth  &  Leicht,  Wells- 
burg,  at  $5.-")0  per  cubic  yard  for  masonrv  and 
$L-50  per  cubic  yard  for  excavating.  K.  C. 
Brashear  is  County  Clerk.  Bids  were  opened 
May  11. 

In  connection  with  the  construction  of  the 
new  Western  Maryland  R.  R.  branch  from 
Charlton  Station  12  miles  west  of  Hagers- 
town  over  the  Potomac  River  into  Berkeley 
County,  W.  Va.,  it  will  be  necessary  to  con- 
struct a  bridge  over  the  Potomac  River  2  miles 
above  Williamsport,  Pa.,  estimated  to  cost 
$240,000.  H.  R.  Pratt.  Baltimore.  Md.,  is  Chief 
Engineer, 


Wisconsin. 

The  bids  received  for  the  constrttjj.ra 
river  bridge  at  Chippewa  Falls,  [,  [  * 
Ijeen  rejected  and  the  work  wiUlflj  ' 
tised.  The  cost  of  the  improvenii'  n.if'J' 
about  $24,000. 

Canada. 

•J-Bids  will  be  received  until  .5  L  ,, 
2.j,  by  Frank  Barber,  Engineer,  ^Adelt 
St.,  East  Toronto,  Ont.,  for  the  clstrati 
iii  a  concrete  arch  bridge  over  Ljij, 
Creek,  between  Con.  13  and  14,  T'jnslij;, 
Tiny,  County  of  Simcoe.  1     ' 

Jansey  Bros.,  Boomer  &  Hughes,  2  MarV 
Block,  Calgary.  Alberta,  have  abciuJOWri' 
yds.    of    concrete   work     distributein  ;-." 
bridges,    abutments,    head-gates.     ,i 
which  they  will  sublet  in  quantitit  , 
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Arizona. 

®Grant  Bros.  Construction  Co.,  Los  An- 
geles. Cal.,  has  been  awarded  the  contract  at 
|91.392  for  the  concrete  work  for  the  Arizona 
cross  cut  irrigation  canal  of  the  -Salt  River 
Valley  Water  Users'  .Association.  Bids  on 
this  work  were  opened  May  10  at  Phoenix, 
Ariz. 

California. 

•J«Bids  will  be  received  until  11  a.  in..  May 
27,  by  Common  Council.  San  Diego,  Cal.,  for 
furnishing  the  necessary  labor  and  material 
for  the  improvement  of  the  harlior  at  San 
Diego.   Cal. 

It  is  proposed  to  construct  a  drainage  sys- 
tem for  about  1,000  to  1,500  acres  in  Chino 
and  Prado.  Jas.  W.  McAllister.  Chino,  Cal., 
and  George  Bent,  Prado,  are  interested. 

Colorado. 

A  modification  has  licen  made  in  the  re- 
quirements of  the  Reclamation  Service  in  ref- 
ence  to  the  Grand  Valley  reclamation  project 
so  that  the  Secretary  of  the  Interior  may  pro- 
ceed with  construction  work  on  it  without  fur- 
ther adjudication  of  water  rights,  or  complet- 
ing the  purchase  of  rights  of  way  for  the 
projected  canals  across  lands  in  private  own- 
ership. It  is  believed  that  the  water  supply  and 
the  rights  for  its  use  are  ample  for  the  project 
and  arrangements  have  been  made  for  acquisi- 
tion of  all  but  three  of  the  rights  of  way  across 
private  lands  for  the  projected  canals.  The 
land  which  will  be  irrigated  bv  the  project 
totals  53,000  acres,  of  wdiich  .30,000  is  public 
land  and  23,000  privat?  land.  The  estimated 
cost  of  construction  is  $3,621,000,  or  about 
$69  per  acre.  The  project  presents  no  serious 
engineering  difficulties.  It  will  require  a  di- 
version dam  in  the  canyon  of  the  river  several 
miles  above  Palisade,  and  a  canal  partly  in 
open  cuts  and  partly  through  tunnels  to  con- 
duct the  water  down  the  canyon  to  the  main 
canal,  bordering  the  lands  to  the  irrigated. 
The  sum  of  $1,500,000  is  now  available  for 
commencing  work  on  the  enterprise.  J.  H. 
Miner.  Grand  Junction.  Lolo..  is  project  engi- 
neer. 

Iowa. 

®The  contracts  for  constructing  Drain  151. 
bids  for  which  were  opened  May  10,  by  J.  L. 
Hanrahan,  County  .\uditor.  Fort  Dodge,  la., 
have  been  let  as  follows :  .Anderson  &  Co„ 
Vincent.  la.,  at  $23,999.70 ;  S.  E.  Edwards,  Le- 
high, la.,  at  $13,050.    This  is  a  tile  drain. 

Kansas. 

The  Delaware  River  Drainage  District  of 
Jefferson  County  will  be  ready  to  let  con- 
tracts in  a  few  weeks  for  the  construction  of 
a  number  of  cutoffs  on  the  Delaware  River  re- 
quiring about  450,000  cu.  yds.  of  excavation, 
H.  B.  Walker,  Manhattan,  Kan.,  is  the  Engi- 
neer, 

Louisiana. 

The  .Atchafalaya  Land  Co.,  Plaquemine,  La.. 
h.is  sold  to  Francois  Rouge  of   New  Orleans, 


9,500    acres   of   swamp   land.      The   price   paid 
was  $33,920. 

Taxpayers  of  the  Town  of  Kaplan,  La.,  and 
Coulee  de  Jon  Drainage  District  have  voted  in 
favor  of  constructing  a  drainage  system. 

The  Police  Jury  of  Ascension  Parish,  Don- 
aldsonville.  La.,  has  adopted  ordinance  creat- 
ing the  Bayou  Conway  Drainage  District,  com- 
posed of  lands  situated  in  the  Fifth,  Sixth  and 
Seventh  Wards  of  the  parish,  on  the  east  bank 
of  the  Mississippi  River.  The  project  of  the' 
district  comprises  the  dredging  of  Bayou  Con- 
way with  a  view  of  draining  approximately 
20,(t00  acres  of  land  between  the  upper  line  of 
the  Ashland  plantation  and  the  Riverton  plant- 
ation, including  the  village  .of  Darrow,  the 
New  Hermitage  farms  and  the  townsite  of  St. 
Elmo.  The  names  of  T.  H.  Dyer,  C.  S.  Mc- 
Farland  and  L.  W.  .Armitage  will  be  recom- 
mended to  the  Police  Jur\.  and  those  of  Jones 
Weill  and  John  T.  Many  to  the  governor  for 
appointment  as  members  of  the  Board  of  Com- 
missioners. It  is  proposed  to  issue  $50,000  of 
bonds. 

Massachusetts. 

Specifications  have  been  prepared  ami  bids 
will  be  asked- in  the  near  future  for  the  im- 
provement of  the  Neponset  River  under  an 
appropriation  of  $150,000  authorized  by  the 
State  Legislature  in  1911.  The  work  involves 
the  rectification  and  deepening  of  the  main 
channel  of  Neponset  River  from  a  point  near 
the  dam  at  the  Mattapan  Paper  Mills  to  a 
point  below  Pleasant  Street,  Norwood,  at  total 
distance  by  the  present  river  of  about  12.906 
miles.  The  elimination  of  many  of  the  worst 
bends  in  the  river  is  planned  so  that  the  final 
length  of  the  new  main  channel  will  be  re- 
duced to  about  10.3  miles.  The  actual  work 
of  construction  is  expected  to  start  as  soon  as 
the  flood  conditions  on  the  meadows  will  allow 
and  this  work  will  involve  the  removal  of  ap- 
proximately 180,000  cu.  yds.  of  mud  and  soft 
material,  and  approximately  150,000  cu,  yds. 
of  gravel  and  hard  material,  a  total  earth  exca- 
vation of  about  330,000  cu.  yds.  In  addition 
to  this,  about  1.000  cu.  yds.  of  ledge  rock  will 
have  to  be  blasted  out.  The  river  is  crossed 
by  five  railroad  bridges,  two  trolley  bridges, 
six  highway  bridges,  two  foot  bridges  and  tw^o 
small  private  bridges,  on  many  of  which  it  may 
become  necessary  to  do  some  work  of  altera- 
tion or  reinforcement.  Four  lines  of  cast  iron 
water  pipe  and  two  lines  of  cast  iron  sewers 
cross  under  the  river  in  the  Hyde  Park  sec- 
tion, and  it  is  very  likely  that  several  of  these 
will  have  to  be  relaid  at  a  lower  elevation. 
The  design  and  construction  are  under  the 
supervision  of  X.  H.  Goodnough,  Chief  Engi- 
neer of  the  State  Board  of  Health,  State  Capi- 
tol, Boston,  Mass. ;  Edmund  M.  Blake  is  Engi- 
neer in  Charge. 

Minnesota. 

^Bids  will  be  received  until  May  25,  by 
J.  J.  Stevens,  County  Auditor,  Montevideo, 
Minn.,  for  furnishing  the  necessary  labor  and 


material  for  the  construction  of  DhX, 
The  cost  of  the  work  is  estimates  ' 
The  following  tile  will  be  requin  i 
of  14-in.,  1,800  ft.  of  r2-in..  1,300  i'„ 
4,100   ft.   of   6-in.,   and7,400   ft.  of  in 

^Bids  will  be  received  until  10  u, 
23,  by  L.  G.  Vogel,  County  .\uditoi\( 
Minn.,   for  the  construction  of  D 
estimated  to  cost  $10,800. 

®County    Commissioners     at      i;i 
Minn.,  have  awarded  the  contract  I  ! 
in  Lake  Minnetonka  to  J.  R.  John 
000. 

®L'nion  Drainage  Co.,  Staple- 
has  been  awarded  the  contract  at '. 
cu.  yd.  for  excavation  and  $75  i 
leveling  roads,  for  the  construed 
cial  Ditch  No.  27,  bids  for  which  ' 
May  11  by  the  County  Auditor 
Minn.  The  work  includes  1.55,uij' 
excavation. 

No  bids  were  received  May  9  Ir 
cum.     County     Auditor,     Interna!  i 
Minn.,  for  constructing  Judicial  1.: 
The  work  calls  for  128,000  cu.  ydsit . , 
tion. 

Montana. 

The  Big  Horn  Canyon  Irrigatiointi  i 
Co.  is  contemplating  the  construct! 
approximately  165  ft.  in  height,  am  ' 
on  the  base,  and  about  400  ft   loii 
This   dam   will  be   located  at  tlic 
canyon  where  the  Big  Horn  Rivc 
way  through  the   Big  Horn  Mou 
canal    lines    will    be    approximate!  I 
long,  and  for  the  most  part  locate 
construction  will  be  easy.     Thero 
siphons   at  Creek  Crossings  appt'  n 
mile   long   in   each   case.     It   is 
using  the  \vater  power  developed    I 
generate   electricity   and   this  wil' 
pump    water   to    irrigate    higher    i 
and  also  to  operate  an  electric  r  v 
will   traverse   the   Big   Horn  Vai;  ;    - 
town   of   Custer   on  the   Northen 'a.ini 
to  Hardin  on  the  Burlington,  and  emeij 
the  river  valley.    The  railroad  williveaa 
let  to  market  for  the  products  ofioiiir 
acres  of  land,  which  is  now  und  if"8 
Before   actual   construction   can   ?''    ^ 
be   necessary   to   secure    permissi   ff>^^ 
government   to  construct  the  daiac.-'a^ 
Big  Horn  River,  as  the  land  lia.ii-ii.f 
drawn  for  a  power  site,  wher;  tlila:'* 
be  located.     It  will  also  be  necess.^''« 
the  rights  of  wav  for  canals  and   "'^"y 
the  Crow  Reservation.     It  will  ta  S'.'it' 
to  do  this,  but   it  is  expected  tl  ",  '' 
done.     B.   C.   Lillis,   Billings.  Mc.  '' 
neer  of  the  Company. 

Ohio. 

•|«Bids  will  be  received  until    ' 
27.    by    Board    of   Bedmont   Con 
sioners,  St.  Clairsville,  O.,  for  fi '^ 
terial    and    constructing     concre 
walls  along  Captina  Creek,  near  -"" 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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1300  ft.  long,  (J  ft.  high,  3  ft.  at  base 
s  on  top.  Emerson  Campbell  is 
"ditor. 

Ivill  be  received  until  June  i  for  the 
Ijn  of  the  Kurtz  drain  in  Lake 
'  Franklin  Countv.  The  cost  of  the 
estimated  at  S3.000.  O.  W.  Holl. 
.,  is  County  Engineer. 

iphis,  Tenn.,  and  Vicinity. 

Rti;l-L.\K    CORKKSI'(l-\[iKNLE.  I 

'  has  reached  Memphis  contractors 
ty  of  Little  Rock.  .\rk.,  will  receive 
ine  8.  for  approximately  4-5,00(1  sq. 
I  pavement  which  is  to  be  covered 
'liiiinous  tiller.  Louisiana  St.  is  tlie 
!)aved. 

ireaches  .Memphis  that  another  loc:i! 
las   had   the   good    fortune   to   pick 
leat  contracts   outside   of   its   home 
I;  Roach-Manigan   Paving  Co.  were 
i>vo  streets  in     Dallas,   Texas,     last 
;  isition  i'.nd  Parry  avenues,  at  a  to- 
i  approximately  SoO.O""-     This  is  the 
that  a  Memphis  street  paving  con- 
ver  been  able   to   secure   in    Dallas 
'■  al  boys  are  making  preparations  to 
ew  contracts   tlirough   to  a   speedy 
in  order  that  the  Dallas  people  may 
he  push  and  enterprise  of  the  Mein- 
:  -t.     Harry  McCullom  did  the   bid- 
ne  Roach-Manigan   Company, 
ijcnning.*  was  awarded  the  contract 
revasses  near  BWd>  Point.  Mo.,  last 
ajor  Clarke  S.  Smith  of  the  L'.    S. 
«ith  headquarters  in  Memphis,  The 
ice  was  23  cts.     This  is  the  work 
bid  in  last  month,  but  on  account 
?r  being  over  the   proposed  dikes, 
issible  to  do  any  work,  and  Major 
:iot  see  the  necessity  of  making  an 
I  the  proposition  was  in  such  shape 
^  of  something  being  done.     .Martin 
'is  the  only  bidder  on  the  contract. 
|ihis  .Asphalt  &  Paving  Co.  have  now 
1  resume  the  construction  of  cer- 
;   streets  which   they  hail  in   Mem- 
is  expected  that  before  long    this 
aded  by  the  genial  Biily  McGehee, 
lund  up  all  old  jobs  and  be  in  posi- 
■  m  the  few  remaining  asphalt  con- 
awarded  by  the  city  of  Memphis 
I  1P12  season.     Just  now  Billy  .Mc- 
iipany  is  busily  engaged  in   paving 
e.,  under  the   subway   crossing, 
others   is   the   name   of    Memphis' 
iig  concern.     It  is  the  outcome  of 
r  of  W.  E.  Roper  &  Co..    and  now 
I  le  well  known  hustler  and  capital- 
iper,  a  leading  citizen  of  Byhalia, 
«Poke,"'  as  \V.  E.  Roper  is  known 
■ids   and    admirers,    feels    that    he 
1  assistance  of   a  younger  member, 
I  Poke  has  not   been   enjoying  the 
:.  h  and  the  growing  business  of  his 
led  the  attention  of  one  of  active 
I  d  abilitv.    Roper  Brothers  will  be 
li   on  the  batch  of  Memphis  street 
I  be  let  May  28. 

rn  has  sold  his  steam  shovel  and 
I)  his  whole  time  and  attention  to 
)  its  and  gravel  pits.  Billy  has  sev- 
ntracts  with  the  city  of  Memphis 
:|itreets  and  at  present  has  his 
lin  some  choice  subdivision  work. 
ll|vvas  able  to  close  a  very  attractive 
t,-t  with  a  local  paving  concern. 
4itood  that  work  on  the  big  Hunt- 
»  levee  for  the  Mississippi  Levee 
I  resumed  by  June  1.  On  this  con- 
Ige  steam  shovels  are  used  and  a 
IT  It  of  locomotives  and  dump  cars, 
h  tirst  levee  to  be  built  with  this 
iainery.  and  tends  to  revolutionize 

0  evee  construction. 

L-ke  S.  Smith  left  last  week  for 
tiittend  the  meeting  of  the  Missis- 
:Conimission  and  submit  to  that 
ir  his  recommendations  for  Dis- 
'.and  "2.  which  embrace  the  terri- 
<  ro  to  Arkansas  City.    .As  a  rule, 

1  i  otments  of  the  River  Commis- 
1'  made  iintil  June,  but  on  account 
>■  1  the  big  stream  it  is  desirable  to 


liave  the  money  gi\cn  out  as  earlv  as  possible; 
hence  the  emergency  ^all  which  ".Major  Smith 
received. 

.-\  private  dispatch  going  the  rounds  of  the 
levee  boys  in  Memphis  last  Saturdav  contained 
the  glad  tidings  that  on  Eridav  the  River  Com- 
mission allotted  ovir  a  million  dollars  for 
emergency  work  iKtween  Cairo  and  White 
River.  While  no  authentic  information  could 
be  obtained,  it  is  >aul  that  this  sum  covered 
the  tilling  of  lireaks  and  that  the  other  large 
allotments  would  come  later.  .Major  Smith 
of  the  .Army  Corps  and  the  chief  officer  in 
charge  of  the  new  work  could  not  be  reached 
in  time  to  give  out  delinite  information  regard- 
ing the  exact  work  to  be  done  under  the  tirst 
appropriation. 

The  good  roads  train  operated  by  the  Frisco 
Kailwav  at  a  great  personal  expense  to  the 
latter  road,  arrived  in  Memphis  on  the  17th, 
and  was  enthusiastically  received  by  the  lead- 
ing citizens  of  the  town.  The  train  is  doing  a 
wonderful  lot  of  good  throughout  the  South 
and  Southwest  and  wherever  it  goes  is  ac- 
corde<l  a  great  welcome.  Inside  the  car  are 
miniature  roads  and  machinery  operated  by 
electricity,  showing  how  much  can  be  accom- 
plished if  the  correct  methods  are  pursued  in 
this  direction. 

Levee  builders  were  very  much  pleased  with 
the  proposition  advanced  by  Senator  William's 
of   Nlississippi  in  the  discussion  01   the   River 
and    Harbor   appropriation    bill    which    passed 
the  Senate  on  Thursday  of  last  week,  carrying 
in   rouiul   numbers  $.3t.o.")3,000,  which   goes    to 
conference    unless    the    House    should    see    fit 
to    accept    the    Senate    amendments.      Senator 
Williams"  suggestion  was  that  the  river  project 
should    l)e    segregated   and    dealt    with    as   the 
Panama  Canal  was  handled.     The  Mississippi 
River,  contends  the  gentleman   from  the  State 
of    that    name,    does    not    present    a    thousand 
problems.      It   presents  but   one.     He  thought 
it  would  be  a  good  thing  for  the  government 
to  move  up  the  dredge  fleet  and  other  machin- 
ery  from   the  Canal   after  its  completion  and 
utilize  this  quipmcnt  on  the  Mississippi  River 
from  St.  Louis  to  the  mouth  in  dredging  the 
river  and   if  possible,   in  establishing   a   12  to 
14-foot   continuous   channel.     The   levee   boys 
think  that  if  this  is  <lonc  it  will  mean  that  the 
United   States   will   ultimately  take  control   of 
the  levee  system,  authorize  enough  money  to 
complete  the  line  of  dikes  on  either  side  of  the 
big  stream,  besides  raising  and  widening  them 
sufficiently  to  withstand  an  even  greater  water 
than  the  Delta    was    visited    with  this  season. 
It  is  the  genera!   opinion  in  tliis   section   that 
the  government  engineers  would  lind  the  con- 
tract system  of  building  levees  much  more  sat- 
isfactory  than   having   the  embankments  built 
by  the  government  forces,  and  it   is  also  be- 
lieved  that   if    Uncle   Sam   takes   hold   of   the 
proposition  it  will  be  much  more  satisfactory 
in  all  details;  w-ith  the  present  system  of  having 
State    levee  boards   build   certain   portions   of 
tile    work,    the    contractor    has     always     been 
liandicapped  by  politics  which  seem  always  to 
creep  into  certain  contracts  and  then,  too,  he 
has  had  to  take  bonds  on  certain  contracts  and 
trust  to   luck   in   disposing  of   some  of  them. 
With   the   new   arrangement,  a   cash   payment 
would  alwavs  be  ready  as  the  work  progressed 
and  the  hoys  who  pile  up  the  dirt  would  know- 
exactly  where  they  stood  on   all  i)ropositions. 
While  there  will  be  plenty  of  levee  work  to 
be    dished   out   to   the   boys   this   season,     and 
while    prices    for   this    sort   of    work   are    ex- 
pected to  reach  top  notch,  it  must   not  be    for- 
gotten   by   the   contractor    that    the    prices   of 
mules — the   only  sure   machinery   for  building 
levees — will  go  up  accordingly.     .Already  Tom 
Bruce,   the   leading   levee   mule   dealer  of   the 
South,    has    sounded    the    warning    note     and 
advises  that  the  boys  who  put  up  the  dikes  for 
your  L'ncle  Sam  have  a  care,  and  inquire  into 
the  price  at  which  Old  \cd  must  be  bought  be- 
fore  making   out   his   cost   date   for   the    new 
mounds.     The  vast  amount  of  mules  drowned 
by    the    flood   will     make    the     farmer    more 
strongly   in   the    market   than    ever   before   in 
the  history  of   the     South,   says  Tom   Bruce. 
Then  all  the  contractors  will  Iiave  to  increase 
their  outfits  if  they  arc  to  cope  with  the  levee 


situation  and  be  able  to  close  the  crevasses  on 
time.  With  the  price  of  mules  already  very 
high,  and  with  an  unprecedented  demand,  there 
is  no  telling  how  high  one  must  pay  for  the 
dike  climbers.  Tom  says  that  an  increase  of 
from  $2--)  to  $7.5  per  nuile  would  not  be  abnor- 
mal this  summer. 

.An  enthusiastic  meeting  of  the  citizens  living 
in  the  St.  F'rancis  basin  was  held  in  Memphis 
on  May  1-5,  when  the  State  of  .Arkansas  was 
importuned  to  issue  at  once  bonds  to  the 
amount  of  $1,.500,000  to  provide  fuiuls  for 
further  levee  protection  and  for  the  closing  of 
all  gaps  which  have  occurred  in  the  St.  F'ran- 
cis  chain  of  levees  from  the  recent  flood.  A 
strong  committee  was  organized,  headed  by 
Presiclent  O.  X.  Killough  of  the  St.  Francis 
levee  Ixiard.  and  it  is  the  purpose  of  the  com- 
mittee to  make  a  determine<l  tight  to  accom- 
plish the  ends  for  which  it  was  organized.  It 
is  the  consensus  of  opinion  that  the  fight  will 
not  be  a  hard  one  for  the  people  of  .Arkansas 
at  large  realize  what  a  terrible  thing  has  hap- 
pened to  their  stale  by  the  breaking  of  levees 
and  no  doubt  an  effort  w'ill  be  made  to  make 
a  recurrence  of  such  a  catastrophy  an  impos- 
sibility in  the  future. 

The  revised  estimates  of  streets  to  be  let  by 
the  City  of  Memphis  on  May  28  follows :  But- 
ler .Ave..  3,-500  cu.  yds.  excavation.  12,.500  sq. 
yds.  wood  block  or  brick  pavement ;  Beech- 
wood  .Ave.,  ■2,.50ll  cu.  yds.  excavation.  1,400  sq. 
yds.  gravel  pavement ;  Richmond  .Ave.,  .5,000 
cu.  yds.  excavation.  •5,2!)0  sq.  yds.  Dolarway 
pavement;  East  Ivdna  Place,  1,1.50  cu,  yds,  ex- 
cavation. 1.170  sq,  yds,  gravel  pavement;  S. 
Sommerville.  4,-500  cu.  yds.  excavation,  2,900 
sq.  yds.  gravel  pavement:  X.  Willet.  1,0-50  cu. 
yds.  grading.  5,000  sq.  yds.  Dolarwaj-  nave- 
raent;  East  Butler  .Ave.,  2,-50(1  cu,  yds.  excava- 
tion ;  Lane  .Ave..  500  cu.  yds.  excavation,  1,-560 
sq,  yds,  old  stone  pavement ;  Xelson  .Ave., 
7,000  cu,  yds,  excavation,  0,400  sq.  yds.  Dolar- 
way: Oakview  St,.  1.-500  sq,  yds,  grading.  4,490 
sq.  yds,  Dolarway,  The  above  are  the  streets 
which  were  to  have  been  let  on  May  21.  but 
late  Saturday  afternon  City  Engineer  Weather- 
ford  announced  that  all  the  estimates  had  not 
been  completed  in  time  and  he  gave  out  these 
corrected  figures  with  the  announcement  of 
postponement  until  .May  28,  It  is  expected  that 
the  streets  will  attract  keen  competition  among 
the  local  contractors.  The  Dolarway  pavement 
is  controlled  by  one  firm  in  ^Memphis,  so  the 
rest  of  the  boys  will  have  to  content  themselves 
by  bidding  cheaper  prices  of  the  other  mate- 
rials which  are  permitted  under  the  specifica- 
tion, if  they  desire  to  come  close  to  the  price 
on   Dolarway  streets. 

The  Riverside  Drainage  District  disposed  of 
approximately  S;i;)7.oU0  worth  of  their  bond 
issue  to  the  Commercial  Savings  Bank  of 
Greenville.  Miss.,  and  will  let  contract  for  the 
construction  of  a  drainage  system,  consisting 
of  a  main  canal  from  Swan  Lake  to  Williams 
Bayou,  in  P.olivcr  County.  Mississippi,  and 
numerous  -,small  lead  ditches,  'it  is  supposed 
that  bids  will  he  asked  in  a  few  weeks  and 
work  commence  this  summer. 

It  is  probable  that  Congress  will  appoint  a 
committee  of  five  men  for  the  puspose  of  mak- 
ing a  genera!  inspection  of  all  the  levees  on 
the  Mississippi  River,  in  order  that  some  plans 
may  be  submitted  for  the  taking  over  of  all 
the  levee  systems  l)y  the  United  States  Gov- 
ernment. .A  resolution  was  entered  last  week 
by  Representative  Garrett,  of  the  Ninth  Ten- 
nessee District  for  the  appointment  of  this 
committee,  and  it  will  probably  be  passed  upon 
during  the  coming  week. 

Work  will  soon  commence  on  the  resurfac- 
ing of  the  entire  Memphis  Parkway.  This 
drive,  which  is  one  of  the  most  magnificent 
roads  in  the  South,  extending  for  a  distance 
of  over  twelve  miles,  and  touching  practically 
every  park  of  importance  in  the  city,  will  have 
to  be  entirely  torn  up  along  the  top  surface 
and  new  grave!  applied.  The  recent  cold  win- 
ter has  brought  tlie  oil  up,  forming  a  crust, 
which  speedily  disintegrates  under  the  heavy 
traffic,  and  it  will  be  necessary  to  scarify  the 
road,  apply  new  gravel,  oil  same,  and 'then 
roll  back  to  wearing  surface.  Work  will  com- 
mence immediately,  and   we   are   promised   the 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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diivi-  back   in   first-class  shape  by  the  middle 
of  smiiiner,  and  possibly  sooner. 

Word  comes  in  from  Bob  Leonard  that  his 
outfit  managed  to  pull  through  the  flood  with 
no  serious  damage.  Bob  says  he  will  finish 
his  contract  on  the  Red  River  in  plenty  of 
time  to  come  within  the  time  limit.  He  has 
good  work,  which  will  dry  off  quickly,  and  ex- 
pect? to  be  back  at  work  soon. 

Utah. 

Ogden  River  Reservoir  Co.  will  build  a  res- 
ervoir in  the  South  Fork  of  the  Ogden  River, 
18  miles  east  of  Ogden  City.  The  estimated 
cost  of  the  dam  is  $1,057,000.  It  will  store 
25,000  acre  feet  of  water.  The  principal  object 
of  this  reservoir  is  to  supply  water  for  July 
and  August  to  the  present  farmers  of  Weber 
County,  who  already  have  sufficient  flood  wat- 
er, but  are  short  of  water  during  these  two 
months.  The  excavations  clear  across  the  can- 
von  have  already  been  made  showing  the  bed 


rock  clear  across  the  canyon.  Contracts  will 
be  called  for  to  build  the  first  50  feet  of  the 
dam  within  the  next  30  davs.  William  Glass- 
man,  360  24th  St.,  Ogden, 'Utah,  is  interested. 

Canada. 

®A.  S.  Dawson,  Chief  Engineer  of  the  Can- 
adian Pacific  Ry.  Department  of  Natural  Re- 
sources, reports  the  awarding  of  three  large 
and  important  contracts  in  connection  with  the 
construction  work  in  the  eastern  section  of 
that  company's  irrigation  block  in  Alberta- 
Grant  Smith  &  Co.  and  McDonnell  of  Van- 
couver, have  been  awarded  a  contract  running 
into  over  $500,000  for  the  construction  of  a 
large  reinforced  concrete  aqueduct,  two  miles 
in  length,  near  Brooks,  which  will  take  the 
next  two  summers  to  complete.  Janse  Bros, 
and  Boomer  &  Hughes  of  Calgary  and  Seat- 
tle, have  been  awarded  a  two-year  contract, 
amounting  to  about  $300,000,  for  the  construc- 
tion of  a  very  large  number  of  reinforced  con- 


crete  structures   on   the  canal  systi 
section  of  the  irrigation  block  lyiiii,^i„' 
Bassano   and   Brooks   and  the  Bo- 
Deer   Rivers.    The   Canada   Foun.l 
also  been  awarded  a  large  contract 
nlying  and  erection  of  30  steel  brid- 
main  canal  system,  containing  ab^ 
lbs.  of  steel,  which,  with  mason:} 
will  provide   practically  permanent  rrf 
Work  on  all  of  these  contracts  wi|l 
menced   in   the   immediate  future, 
hundred  men,  large  numbeTs  of  teat  »; 
elaborate   construction   plant  will  !|f„ 
for  their  completion.  i 

Kimball    Bros,    are   just   finishing 
work  on  the  Canadian  Pacific  R.  R. 
ditches   at   Bassano,   Alta.,     and 
1,500,000   cu.   yds.   on   the   same  C 
of  Brooks,  Alta.    Kimball  Bros,  ci 
eral  good  sized  outfits  as  well  as 
on   this   work.      They   are    locate' 
Alta. 
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WATER-WORKS 


Alabama. 

®W.  W.  .Moore  of  Birmingham,  Ala.,  has 
been  awarded  the  contract  by  the  city  of  Fay- 
ette. .Ala.,  for  the  construction  of  a  water 
works  system  at  $14,000.  The  work  includes 
power  house,  two  80,000-gal.  reinforced  con- 
crete tanks,  40  hp.  gas  engine,  SnO-gal.  triplex 
pump,  compressor  and  air  lift,  2ti  hydrants, 
4,900  ft.  of  8-in.  cast  iron  pipe  and  4,600  ft.  of 
6-in.  cast  iron  pipe.  Edgar  B.  Kay,  Tusca- 
loosa, -Ala.,  is  Engineer.  Bids  were  opened  on 
May  3. 

Colorado. 

^•Bids  will  be  received  until  10  a.  m.,  June 
15.  by  Capt.  T.  T.  Frissell,  Constructing  Quar- 
termaster, Fort  Logan,  Colo.,  for  sinking  one 
8-in.  tubular  deep  well  at  that  depot. 

®Charles  A.  Smith  has  been  awarded  the 
contract  by  the  town  of  Milliken,  Colo.,  for 
the  building  of  a  waterworks  plant,  estimated 
to  cost  $15Xt00.  An  artesian  well  and  a  pump 
will  form  the  basis  of  the  system.  Bonds  were 
voted  on  .April  2  in  the  sum  of  $15,000  for 
this  work.  R.  M.  Benton  is  Mayor. 
Georgia. 

•J«Bids  will  be  received  until  3  p.  m.,  May  27, 
by  Mayor  and  Council,  McDonough,  Ga.,  for 
the  construction  of  a  water  works  and  sewer- 
age system.  Water  works  system  embraces 
one  500-gal.  turbine  pump  and  motor,  one 
brick  building,  one  steel  or  reinforced  concrete 
75,000-gal.  tank  on  75-ft.  tower,  100,000-gal.  re- 
inforced concrete  reservoir;  3,000  ft.  8-in., 
18,000  ft.  6-in.  c.  i.  pipe;  53  hydrants,  20  6-in. 
valves,  10  8-in.  valves  with  necessary  valve 
boxes  and  special  castings.  J.  B.  McCrary  Co., 
.Atlanta,  Ga.,  are  Engineers. 

®The  C.  W.  Murray  Co.,  of  Savannah,  Ga., 
has  been  awarded  the  contract  by  the  Mayor 
and  Council  of  Sylvester,  Ga.,  for  the  con- 
struction of  a  partial  sewer  system  and  water 
works  improvements  at  $13,740.  The  work 
includes  water  works  machinery,  water  mains, 
sanitarv  sewers  and  septic  tank.  Bids  were 
opened  May  15  by  R.  B.  Pollard,  City  Clerk. 
The  J.  B.  ilcCrary  Co.,  Atlanta,  Ga.,  are  En- 
gineers. 

The  citizens  of  Cartersville,  Ga.,  will  vote 
May  25  on  the  proposition  of  extending  the 
water,  gas  and  electric  light  plants  of  the  city 
at  an  estimated  cost  of  $50,000.  Plans  for  the 
improvements  have  been  made.  G.  W.  Young 
is   Mayor. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  m.,  May 
29,  by  City  Clerk,  Breese,  111.,  for  furnishing 
material  and  labor  and  constructing  improve- 
ments to  the  municipal  water  works  system, 
plans  and  specifications  for  which  are  on  file 
at  the  City  Clerk's  ofiice  or  at  Fuller-Coult  Co., 
Engineers,  Chemical  Bldg.,  St.  Louis,  Mo. 
The  work  will  include  the  following  approxi- 
mate   quantities:  2,280  ft.  8-in.,  Class  B,  C.  I. 


pipe,  to  be  furnished  and  laid;  492  ft.  6-in. 
Class  B,  C.  I.  pipe,  to  be  furnished  and  laid; 
6.480  ft.  4-in.  Class  B,  C.  I.  pipe,  to  be  fur- 
nished and  laid ;  1,570  ft.  8-in  vitrified  clay 
pipe,  to  be  furnished  and  laid ;  7,400  lbs.  spe- 
cial castings,  5  8-in.  valves,  to  be  furnished 
and  set,  5  0-in.  valves,  to  be  furnished  and 
set,  1  4-in.  svC-ing  check  valve,  to  be  furnished 
and  set,  6  fire  hydrants,  to  be  furnished  and 
set.  2  750,000-gal.  per  day  steam  pumps,  to  be 
furnished  and  set,  1  500,000-gal.  reinforced 
concrete  reservoir  to  be  built,  and  1  brick 
coagulating  house,  to  be  built. 

•J-Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  E.  J. 
Glackin.  Secretary,  until  11  a.  m.,  May  29,  for 
furnishing  materials,  lalior,  etc.,  necessary  to 
construct  water  supply  pipes  in  the  following 
streets :  Yates  Ave.,  2,574  lin.  ft.,  8-in.,  8  fire 
hvdrants;  Wabash  Ave..  2,640  lin.  ft.,  8-in.,  9 
fi're  hydrants ;  E.  98th  St.,  320  Hn.  ft.,  6-in.,  1 
fire  hvdrant :  Spaulding  Ave.,  442  lin.  ft.,  6-in., 
1  fire"  hydrant ;  38th  PI.,  675  lin.  ft.,  6-in.,  2 
fire  hydrants ;  Yale  St.,  516  lin.  ft.,  6-in.,  1  fire 
hydrant;  California  .Ave.,  2,620  lin.  ft.,  r2-in., 
8'  fire  hydrants :  Claremont  Ave.,  625  lin.  ft., 
8-in.,  3  fire  hydrants;  Indiana  Ave.,  1,040  lin. 
ft.,  8-in.,  3  fire  hvdrants;  Irving  Ave.,  1,300 
lin.  ft.,  8-in.,  2  fire  hydrants;  71st  Ave.,  1,380 
lin.  ft.,  8-in.,  3  fire  hydrants ;  Saginaw  Ave.. 
645  lin.  ft.,  8-in..  2  fire  hydrants ;  Marianna 
St.,  720  lin.  ft.,  6-in.,  1  fire  .hydrant;  E.  83d 
St.,  682  lin.  ft.,  12-in.,  12  fire  hydrants ;  Cegier 
Ave.,  1317  lin.  ft.,  8-in.,  4  fire  hydrants ;  Ridge- 
land  -Ave.,  1,317  lin.  ft.,  8-in.,  4  fire  hvdrants; 
71st  PI.,  1,187  lin.  ft.,  8-in.,  3  fire  hvdrants; 
72d  St.,  1,187  lin.  ft.,  8-in.,  3  fire  hydrants.  -All 
12-in.  pipe  to  weigh  82.1  lbs.  per  lineal  foot; 
6-in.,  33.3  lbs.,  and  8-in.,  47.5  lbs. 

•I-Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m..  May  25,  for  furnishing  the  ma- 
terials, labor,  etc..  necessary  to  construct  at 
the  Lake  View  Pumping  Station,  Montrose 
Blvd.  and  Clarendon  Ave.,  1  electric  freight 
elevator  of  sufficient  capacity  to  carry  3,000 
lbs.,  besides  its  own  weight  at  a  speed  of  60 
ft.  per  minute,  together  with  the  necessary 
machinerv,  guides,  cables,  etc.  Cash  or  certi- 
fied check   for  $100  must  accompany  proposal. 

•J-Bids  will  be  received  until  May  28,  by 
C.  M.  Fox,  Chairman  of  the  Water  Committee, 
DeKalb,  111.,  for  a  deep  well  pump  with  ca- 
pacity of  500  gals,  per  minute. 

®Wm.  F.  Healy,  Reaper  Bldg.,  Chicago,  has 
been  awarded  the  contract  for  constructing  the 
sewer  in  14th  St.  by  L.  E.  McGann.  Commis- 
sioner of  Public  Works,  Chicago.  The  work 
consists  of  18-in.  double  strength  tile  pipe, 
contract  price  $2,770,  including  manholes  and 
catch  basins.     Bids  opened  May  6th. 

®The  Board  of  Local  Improvements  of 
Joliet,  111.,  Wm.  S.  Welch,  Secy.,  has  awarded 
the  contract  to  William  Tunny  of  that  city 
for  the  construction  of  a  watermain  in  Broad- 


way, as  follows;     1,640  ft.  6-in.  ciirr 
$0.64 ;  940  ft.  rock  excavation  1  ft.    (, 
210  ft.  excavation  and  backfilling  tr  : 
mains,  $0.27;  6  lead  service  conncc  ■ 
long,   $16;    35   lead   service  connei  , 
long.   $5.50;   6   6-in.   gate   valves,  ; 
6-in.    hydrants,   $42   each;   41   Bii; 
boxes  in  place,  $1.30  each ;  6  vali 
in   place,   $22   each ;   4   6-in.   tees. 
1   6-in.  plug,  $2 ;   1  connection  ma 
to   8-in.   main    on    Ruby    St.,   incli  . 
fittings,  etc.,  $55.     Bids  were  openfj 

®  The  Board  of  Local  Imprr  ; 
Rock  Island,  111.,  has  awarded  the  ■ 
the  laying  of  water  mains  for  tlie 
tween  44th  and  46th  Sts.,  and  hi 
Aves.,  as  follows :  12-in.  water- 
8-in.  main,  $1.45;  6-in.  main,  $1; 
$0.65;  fire  hydrants,  $44;  auxiliar\ 
12-in.  valves,  $65;  8-in.  valves,  $4"; 
$28;  4-in.  valves,  $20;  specials,  per 

Following  bids  were  received  Ii; 
.Andrews,  Quartermaster,  U.  S.  .A  . 
dan.  111.,  for  constructing  a  pressn 
plant,  item  1  being  filters ;  2,  taW 
ing:  International  Filter  Co.,  (. 
item  1,  $24,700;  G.  E.  Curdling, 
St.,  Chicago,  item  3,  $595 ;  .Anici 
Softener  Co.,  Philadelphia,  Pa.,  i 
650 ;  2,  $1,500 ;  Roberts  Filter  Co.,  1 
Pa.,  item  1,  $14,580,  $15,750  and  ?  . 
York  Continental  Jewel  Co..  New 
item  1,  $17,900;  2,  $2,000. 

The  City  Council  of  Elgin.  I 
structed  Commissioner  Charles  1 
prepare  specifications  and  adveri 
for  the  new  artesian  well. 

City  Epgineer  Elmer  Folsom  <■ 
ton,  ill.,  has  presented  a  new  est:  h 
Board  of  Local  Improvements  fo:  v 
20-in.   water   main.     The  board  h. ., 
the  estimate  which  amounts  to  $(i-J  - 

Bids  were  opened  May  10th  foiurina 
and  delivering  to  the  city  of  CliifO  aj 
General  Park  .Ave.  pumping  station  i'-^"" 
field  Ave.  pumping  station,  150  sli  ■ 
wide.  72  ins.  long  and  1/lG  in,  thick : ; 
sheet  steel  for  engine  cylinder  l''4"8-,J| 
man  Boker  Co,,  New  York  City,  bini^ 
bid  of  VIVz  cts.  per  pound,  which  s  lofi- 
E.  McGann  is  Commissioner  of  Pi'C  A^ 

Bids   were  received  May  0th  h;  ■ 
Gann.  Commissioner  of  Public  \\  -^ 
go.   111.,   for   furnishing  and   deliv-is 
city,   1   steam   hoisting   engine  for  ilf  " 
with  a  working  steam  pressure  of  ' 
sq.  in. ;  2  10-in.  x  12-in.  cylinder. '-' 
etc.     Wm.   B.   Hough   &  Co.,  5:1 
Blvd.,   submitted   a   bid   of  $1,412,  "■ 
low.     The  contract  has  not  been   -i  ' 

Bids  were  opened  May   13th  1" 
Gann.  Commissioner  of  Public  \\ 
.go.  111.,  for  furnishing,  delivering   '   ^ 
at  the  Roseland  pumping  station.  1*  ^■ 
Stewart  .Ave..   1    four-panel  switcl'ai 


•J*  indicates  work  now  open  for  bids.  .  ®  indicates  a  contract  let  recently. 
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JUS  items  noted  in  specifications. 
'Co.,  122  S.  Michigan  Ave.,  sub- 
t  $1,425,  which  was  low.  The 
t  been  awarded. 

Indiana. 
icials  of  Mishawaka,  Ind.,  have 

for  the  new  waterworks  pump- 
East  Mishawaka.  The  station 
flats  near  the  country  cUib  and 
iment  will  cost  approximately 
rtal  outlav  for  waterworks  im- 
placed  at' $70,000.  C.  M.  Cra- 
Mident  of  the  waterworks. 

Public  Works  of  Indianapolis, 
ed  the  Indianapolis  Water  Co. 
lains  in  the  following  streets ; 
n  Lee  St.  to  Belmont  Ave. : 
rom  .Raymond  St.  to  Legrandc 
•nnsylvania  St.,  from  Raymond 

Singleton  St.,  from  Iowa  to 
.eonard  St.,  from  Lincoln  to 
Gartield  drive,  from  Shelby  to 

St.,  from  Shelby  to  Boy  St. : 
1  Tabor  to  Kelly  St.;  Dearborn 
jan  St.  to  a  point  450  ft.  north  ; 
e.,  from  Audubon  road  to  a 
list;  Arlington  Ave.,  from  the 
sent  mains  to  a  point  100  ft. 
lie  road,  from   Washington  to 

Iowa. 

.  received  initil  June  1,  by  F. 
)  Clerk,  Decorah,  la.,  for  the 
ater  mains  on   East   Main    St. 

received  until  June  4  by  R.  B. 

ilvertisement).     Town     Clerk, 

>r  the  extension  of  the  water- 
(lowa  Engineering  Co.,  Clinton, 
irs. 

jincil  of  Charles  City,  la.,  has 
I  0  call  a  special  election  to  vote 

'  •  "niping  station  and  the  e.x- 

rage.     The    city    will    be 

I  the  issue  carries. 

ikock  Island  &  Pacific  Ry.  Co. 

:  IT  acres  of  land  northwest  of 

which   will  be  built  a  reser- 

me-half  miles  long  and  will 
!  The  dam  will  be  three-quar- 
|ig.  About  two  miles  of  piping 
i'  in  order  to  connect  the  same 

J.  B.  Berry,  Chicago,  is  Chief 

jion  will  be  held  in  Logan.  la.. 
;e  purpose  of  voting  on  the 
l;recting  a  standpipe  and  ex- 
iewing  the  water  mains.  The 
:|t  improving  the  water  system 

I  to  be  held  in  Garden  Grove, 
]late  for  the  purpose  of  voting 
ijif  bonds  in  the  sum  of  $9,000 
Hon  of  a  waterwoiks  system. 
I  put  in  a  40,000-gal.  steel  tank 
K  with  mains.  The  Des  Moines 
f Works.  Des  Moines,  la.,  are 
I 

cil  of  Defiance,  la.,  has  called 
1  for  June  8  to  vote  on  the 
h. suing  bonds  for  the  installa- 
'  nrks  system. 

Kansas. 

uncil  of  Lyndon,  Kans.,  has 
Q  tract  for  constructing  water- 
l|mmercial  Construction  Co.  of 
p.  The  tower  and  tank  was 
i]r  &  Tank  Co.  of  Memphis. 
I|  tion  equipment  to  the  Pitts- 
'i..    Pittsburgh,    Pa.,    and    hy- 

d  pumps  to  the  English  Tool 
'  Kansas  Citv,  Mo.  The  total 
<terworks  is  .$27,471.  J.  W. 
rt'U  is  Engineer. 

'ja  Construction  Co.  of  Ton- 
Is  been  awarded  the  contract 
t  :ion  of  a  waterworks  system 
r:  lighting  system  in  Fowler, 
:^lpipe  will  be  furnished  by  the 

•idge  &  Iron  Works,  Des 
]  S.   Worley    of    Kansas    Citv. 


^^RoUins  &  Westovcr.  Rialto  Bldg.,  Kansas 
City,  Mo.,  will  prepare  plans  for  the  installa- 
tion of  a  new  water  works  svstem  in  Gypsum, 
Kan.,  at  an  estimated  cost  of  $15,000.  The 
work  will  probably  include  steel  tower  and  tank 
and  about  12  blocks  eacli  of  ti-in.  and  4-in. 
mains:  for  fire  protection  onlv.  The  source  of 
supply  will  be  wells.  C.  H."  Gaumer  is  Citv 
Clerk. 

Preliminary  plans  have  been  prepared  by 
K.  T.  .-Krcher  &  Co.  of  Kansas  City,  Mo.,  for 
the  making  of  extensions  to  the  water  works 
system  of  Larned,  Kans.,  .md  for  street  light- 
ing, estimated  to  cost  $in,OiiO.  The  work  will 
include  electric  power  station  operating  street 
lighting  and  8  deep  well  pimips.  Bonds  will  be 
voted  upon  for  the  improvement. 
Kentucky. 

The  Louisville,  Ky.,  Water  Co.  has  applied 
to  the  city  building  department  lor  permis- 
sion to  construct  a  two-story  brick  meter  shop, 
to  cost  about  $17,000,  and  a  one-story  brick 
shed,  to  cost  about  $9,0(in. 

The  Lexington,  Ky.,  Waterworks  Co.,  Lex- 
ington, has  purchased  15%  acres  of  land  ad- 
joining the  waterworks  grounds.  The  tract  is 
adjacent  to  the  proposed  new  subsidence  basin 
of  the  filtering  plant  which  the  waterworks 
company  will  construct  in  the  near  future,  at 
a  cost  of  approximately  $50,000. 

The  Court  of  Appeals  has  declared  the  issue 
of  $75,000  in  bonds  for  waterworks  and  sew- 
erage system  bv  the  city  of  Madisonville,  Ky., 
constitutional.  The  bonds  will  at  once  be 
placed  on  the  market, 

Michigan. 

The  Board  of  Public  Works  of  Battle 
Creek,  Mich.,  has  decided  to  purchase  500  five- 
eighths  w-ater  meters  or  a  proportionate  num- 
ber in  various  sizes. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  voted  to  sell  the  final  $145,000  issue  of 
filtration  bonds  to  A.  B.  Leach  &  Co.  of  Chi- 
cago, 111. 

Minnesota. 

The  City  Council  of  Barnesville,  Minn.,  M. 
P.  Phillippi,  City  Clerk,  rejected  all  bids  re- 
ceived May  4  for  the  making  of  extensions  to 
the  water  works.  The  work  would  consist  of 
approxmiately  the  following  quantities:  2.400 
ft.  of  6-in.  cast  iron  water  main,  laid  in  an  8-ft. 
trench:  700  ft.  of  4-in.  cast  iron  water  main, 
laid  in  an  8-ft.  trench ;  3  4-in.  valves  with  hub 
ends  and  valve  boxes ;  2  6-in.  valves  with  hub 
ends  and  valve  boxes ;  4  6xGx4  tees  with  hub 
ends :  4  Waterous  hydrants,  with  2  2Vi-in.  hose 
connections,  and  1  4-in.  engine  connection, 
w-ith  4-in.  inlet,  with  hub  ends ;  2,800  lbs.  of 
lead;  275  lbs.  of  hemp  jute;  3  4x4x4  tees  with 
hub  ends. 

Nebraska. 

^Bids  will  be  received  until  June  4  by  Vil- 
lage Clerk  D.  K.  Barr,  Louisville,  Neb.,  for 
the  construction  of  a  waterworks  system. 
Plans  and  specifications  are  on  file  with  the 
clerk  and  the  Alamo  Engine  &  Supply  Co., 
Engineers,  Omaha,  Neb.  The  cost  of  the  im- 
provement is  estimated  at  $15,000.  Official 
advertisement  of  the  work  will  be  found  else- 
where in  this  issue. 

The  citizens  of  Coleridge,  Neb.,  have  voted 
bonds  in  the  sum  of  $8,500  for  the  purpose 
of  extending  its  waterworks  and  erecting  a 
new  standpipe. 

P.  G.  Wagner  submitted  a  bid  of  $3,900  to 
the  City  Council  of  Crawford,  Neb.,  for  the 
construction  of  a  flushing  reservoir. 

The  city  of  Eustice.  Neb.,  has  voted  $17,000 
in  bonds  for  the  installation  of  a  water  works. 

The  Water  Board  of  Oinaha.  Neb.,  has  sold 
honds  in  the  sum  of  $7,000,000  to  Kountze 
Bros,  of  New  York  City. 

New  Jersey. 

®P.  L.  Braunworth,  00  West  St..  New  York 
City,  has  been  awarded  the  contract  by  the 
Quartermaster,  Fort  Hancock,  N.  J.,  for  fur- 
nishing and  installing  8-in.  water  mains  and 
water  meter  at  the  fort.  The  contract  price 
is  $4,419.     Bids  were  opened  April  23. 

®Yippett  &  Wood  of  Phillipsburg.  N.  J.. 
liave   been  awarded   the   contract  by  the   City 


Council  of  South  .\mboy,  N.  J.,  for  the  con- 
struction of  a  steel  water  tank  and  connections 
at  $5,296.     Richard   M.   Mack     is  City  Clerk. 
Bids  were  opened  .\pril  30. 
New  York. 

•|»Bids  will  be  leceived  until  5  p.  in..  May 
27,  bv  Water  Commissioners,  East  W'illiston 
Water  District  at  the  office  of  F.  L.  Oakley, 
East  W'illiston,  N.  Y.,  for  furnishing  and  set- 
ting in  place  12,225  ft.  of  4  to  8-in.  pipes,  27 
hydrants  and  necessary  valves  and  specials  in 
place,  one  meter  pit  and  one  8-in.  meter.  Plans 
and  specifications  are  on  file  with  E'airfield  & 
Dow,  Civil  Engineers,  Denton  Bldg..  Mineola, 
N.  Y. 

4«Bids  will  be  received  until  11  a.  m.,  June 
4,  by  Board  of  Water  Supply,  105  Broadway, 
New  York  City,  for  Contract  101,  for  furnish- 
ing and  erecting  150  miles  of  wire  fence  with 
concrete  posts  and  short  lengths  of  wooden 
fence  and  sandstone  walls  at  reservoirs  and 
at  various  localities  along  Catskill  aqueduct. 
J.   P.  Morrissey  is  Secretary  of  the  Board. 

®Chas.  R.  Lewis  of  Ilion,  N.  Y.,  has  been 
awarded  the  contract  bv  the  city  of  Fayette- 
ville,  N.  Y.,  W.  T.  Collin,  Clerk,  for  the  con- 
struction of  a  9,000,000-gal.  reservoir  and  ac- 
cessories at  $9,475.  Bids  were  opened  May  15. 
Other  bidders  were :  Walter  J.  Raleigh  &  Co., 
Svracuse,  N.  Y.,  $14,130,  and  W.  H.  Lafler, 
Rochester,  N.  Y.,  $11,148. 

The  Committee  on  Finance  and  Water- 
w^orks  of  the  City  Council,  Rochester,  N.  Y., 
has  reported  favorably  on  the  recommenda- 
tions of  the  mayor  for  waterworks  improve- 
ments. The  recommendations  included  the 
connection  of  the  two  lakes.  Hemlock  and 
Canadice ;  the  erection  of  a  dam  at  the  foot 
of  Hemlock  Lake  to  retain  the  surplus  flood 
water,  and  the  construction  of  a  third  con- 
duit to  the  city.  The  aggregate  cost  of  all 
the  improvements  may  be  as  high  as  $1,.500,000. 

F'oUowing  bids  were  received  by  the  Water 
Commissioners  of  Jamestown,  N.  Y.,  on  May 

2  for  the  furnishing  of  pipe  and  castings  for 
the  proposed  waterworks  improvements  for 
which  Chester  &  Fleming,  Pittsbuigh,  Pa.,  are 
Engineers,  (1)  standing  for  bid  of  U.  S.  Cast 
Iron  Pipe  Co.,  (2)  Warren  Foundry  Co.,  (3) 
Donaldson  Iron  Co.,  (4)  R.  D.  Wood  Co.. 
(5)  Emerv  Construction  Co.,  and  (6)  Field, 
Barker  &  L^nderwood,  Inc. : 

(1)       (2)       (3)       (4)       (5)       (6) 
1!0  tons  24" 

Cla.ss  B  .$21.90  S23.30  $22. S4  $23.00  $26.00  $25.25 
■;93  tons  24" 

Class  C  .  21.90  23.50  22. S4  23.00  26.00  23.25 
202  lon.s  16" 

Class  C  .  21.90  23.50  22. S4  23.00  26.00  25.25 
17,000  lbs. 

special 

castings  .      2%        2'/=        2>,<.        2'/4         .06         .03 

Following  bids  were  received  by  the  Water 
Commissioners  of  Jamestown,  N.  Y.,  for  the 
laying  of  water  pipe  to  the  proposed  reservoir 
for  which  bids  were  opened  May  2, "Chester  & 
Fleming,  Pittsburgh,  Pa..  Consulting  Engi- 
neers, (1)  standing  for  bid  of  Mahony  & 
Sarvak,  (2)  W.  M.  Chisholm  &  Son,  (3) 
Emery  Construction  Co.,  (4)  John  Johnston 
Construction  Co.,  and  (5)  Field,  Barker  & 
Underwood,  Inc. : 

(1)      (2)      (3)      (4)      (5) 
2,500  lin.  ft.  24"  pipe.. $1.20  $1.14  $1.60  $1.52  $1.25 

SOO  lin.  ft.  24"  pipe..  2.00  1.50  2.50  1.46  1.70 
1,500  lin.  ft.  16"  pipe..  2.10  1.00  2.05  1.06  .76 
1.400  lin.  ft.  16"  pipe..   1.05       .70     1.05       .75     1.15 

300  cu.   yds.   rock  ex.  2, -Ml     ir.O     2.40  4.00 

Ohio. 

•I-Bids  will  be  received  until  noon.  May  28, 
hy  Board  of  Public  Affairs,  D.  D.  S.  Klotz. 
Clerk,    Malvern,    O.,    for   the   construction    of 

3  miles  of  4,  6  and  8-in.  pipe,  pumping  unit 
250  gals,  per  minute,  stand  pipe  20x52  ft. 

The  city  of  Zanesville,  O.,  plans  the  con- 
struction of  an  entire  new  system  of  water 
works,  to  cost  approximately  $175,000.  The 
work  will  include  new  pumping  station,  stor- 
age reservoir  and  one  mile  of  20-in.  pipe  line. 
E.  A.  Evans  is  Director  of  Public  Service. 

Oklahoma. 

^•Bids  will  be  received  until  10  a.  m.,  June 
10.  by  G.  Maury  Cralle,  Constructing  Quarter- 
master, Fort  Sill,  Okla.,  for  constructing  and 
installing   10-in.   C.-I.   water   supply   pipe   line. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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electric  motor  and  pump,  and  water-purifying 
apparatus,  furnishing  and  installing  oil  burners 
in  4  boilers,  oil  pumps,  oil  heater,  oil  storage 
tanks,  etc.,  at  new  Fort  Sill  and  addition  to 
lighting  system  and  instalhng  motor-driven 
pump,  etc.,  at  old   Fort   Sill. 

Oregon. 

The  citizens  of  Hood  River,  Ore.,  on  May 
8  voted  the  issuance  of  bonds  in  the  sum  of 
$.<)0.000  for  the  installation  of  a  municipal 
waterworks  system. 

The  City  Council  of  Salem,  Ore.,  has  adopt- 
ed a  resolution  to  buv  the  Salem  Water  Co.s 
plant  for  $.S00,000,  plus  the  cost  of  better- 
ments. 

The  city  of  Clatskanie,  Ore.,  will  sell  bonds 
Jime  10  in  the  sum  of  $20,000  for  the  con- 
struction of  a  water  system.  J.  M.  Blackford 
is  City  Recorder.  W.  H.  Powell  is  City 
Attorney. 

Pennsylvania. 

^•Bids  will  he  received  until  May  28  (read- 
vertisement )  by  Water  Commissioners,  Erie. 
Pa.,  for  the  improvement  of  the  w^ater  works 
at  that  place. 

Dr.  Samuel  G.  Dixon,  State  Health  Commis- 
sioner, has  approved  the  plans  for  preliminary 
treatment  of  the  water  supply  of  Pittsburgh, 
Pa.,  before  it  reaches  the  slow  sand  filters. 

The  City  Concil  of  Dawson.  Pa.,  is  about 
to  ask  for  bids  for  the  construction  of  a  new 
waterworks  reservoir,  .\ccording  ^o  the  plans 
the  reservoir  will  be  circular.  00  ft.  in 
diameter. 

South  Carolina. 

The  Anderson  Water,  Light  and  Power 
Co.'s  holdings  in  the  city  of  Anderson,  S.  C, 
consisting  of  the  waterworks  system  and  Hght- 
ing  system,  are  reported  sold.  H.  A.  Orr  is 
President. 

The  Board  of  Commissioners  of  Florence, 
S.  C.  has  employed  Consulting  Engineer  Gil- 
bert C.  White  of  Durham,  N.  C,  to  report  on 
the  advisability  of  installing  a  new  water  sup- 
ply system,  it  is  probable  that  bonds  in  the 
sum  "of  $100.(100  will  be  voted   for  this  work. 

Tennessee. 

The  City  Council  of  Lonsdale,  Tenn.,  has 
ordered  the  water  mains  on  Tennessee  .A.ve. 
extended  for  a  distance  of  10  blocks. 

Texas. 

•{•Bids  will  be  received  until  2  p.  m..  May  31. 
by  City  of  Cleburne,  Tex.,  for  furnishing  ma- 
terial and  labor  for  rebuilding  a  pumping 
station  and  extending  a  system  of  water 
mains,  separate  bids  being  entertained  as  fol- 
lows :  1.  For  furnishing  material  and  labor 
(except  as  outlined  in  subsequent  items)  and 
e.xtending  water  mains;  certified  clieck  $1,000. 
2.  For  furnishing  and  erecting  one  1.200-cu.  ft. 
air  compressor;  certified  check  $.500.  8.  For 
furnishing  material  and  lalior  and  drilling  an 
8-in.  deep  well ;  certified  check  $.'J00.  4.  For 
furnishing  cast  iron  pipe  and  special  castings, 
f.  o.  b.  cars.  Cleburne.  Tex.;  certi'ied  check 
$500.  •").  For  furnishing  hydrants  and  valves, 
f.  o.  b.  cars,  Cleburne,  Tex.;  certified  check 
$100.     .\11  the  above  material  and  w-ork  to  be 


furnished  and  done  in  accordance  with  the 
plans  and  specifications  on  file  at  the  City  Hall, 
Cleburne.  Tex.,  and  at  the  office  of  the  Engi- 
neers. Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,   Mo. 

.•\  public  service  commission  has  been  ap- 
pointed l)y  the  citizens  of  Port  .A.rthur,  Tex.. 
to  investigate  and  report  on  the  advisability  of 
purchasing  the  present  waterworks  plant 
owned  by  Charles  G.  Gates. 

Plans  and  specifications  for  the  water  puri- 
fication plant  for  Dallas,  Tex.,  have  been  sub- 
mitted to  the  City  Commissioners  by  Con- 
sulting Engineer  James  H.  Fuertes  of  New 
York  City.  The  work,  to  cost  about  $175,000 
for  the  plant,  is  to  be  on  the  site  of  the  boiler 
room  of  Turtle  Creek  pumping  station.  It  is 
to  care  for  20,000.000  gals,  a  day  and  to  be 
capable  of  extensions  by  units.  It  is  expected 
that  the  work  will  begin  by  summer  and  be 
ready   for  use  within   a  year. 

The  citizens  of  Longview,  Te.x..  on  May  4 
voted  in  favor  of  issuing  $100,000  worth  of 
bonds  for  the  purpose  of  enlarging  their  water- 
works system  and  constructing  filtration  plants. 
The  .Aetna  Engineering  Bureau.  IT  X.  LaSalle 
St.,  Chicago,  has  been  retained  to  prepare  plans 
and  specifications. 

The  city  of  Cleburne,  Tex.,  contemplates  let- 
ting a  contract  at  once  for  the  building  of 
the  waterworks  pumping  station  which  is  to  be 
48x100  ft.  The  plans  also  call  for  a  1.200-ft. 
air  compressor,  an  8-in.  well  to  be  sunk  to  a 
depth  of  1,200  ft.,  4  miles  of  new  6-in.  mains. 
1  mile  of  4-in.  mains  and  .38  new  hydrants  to 
be  placed  at  stated  intervals  about  the  city. 

The  Citv  Commissioner  of  Waco,  Tex., 
will  sell  bonds  June  4  in  the  sum  of  $400,000 
for  waterworks  and  $20,000  for  public  work. 
Jolm  C.  Davis  is  Citv  Secretary.  Lud  Wil- 
liams. City  .\ttorney. 

The  city  of  Bryan,  Tex.,  will  construct  In- 
day  labor  4-in.,  (1-in.,  and  8-in.  extensions  to 
the  water  mains  of  the  city  at  an  estimated  cost 
of  $8.(iiiit.  The  work  will  also  include  20-ft. 
lift  for  part  of  territor.--,  5.000  ft.  of  0-in.  line, 
and  numerous  4-in  lines.  A.  B.  Carson  of 
Bryan  is  Engineer. 

The  city  of  Henrietta.  Tex.,  will  install 
a  new  water  works  system  at  an  estimated  cost 
of  $18,000.  The  work  is  only  in  its  prelimi- 
nary  stages.     R.   C.  Green  is   City   Secretary. 

Virginia. 

The  citizens  nt  Dublin.  Va..  will  vote  at  the 
regular  June  election  on  the  proposition  of 
issuing  bonds -in  the  sum  of  $10,000  for  the 
purposes  of  providing  water  supply  and  sew- 
age system. 

Washington. 

®The  Paine  Construction  Co.,  of  Tacoma. 
Wash.,  will  be  awarded  the  contract  by  the 
town  of  Wapato.  Wash..  W.  G.  Ellington. 
Clerk,  for  the  construction  of  a  distributing 
system  of  water  works  at  $8,290.  The  work 
includes  furnishing  of  all  material.  The  con- 
tract is  not  to  be  made  for  30  days,  to  give 
time  to  install  machinery  in  pumping  plant. 
Bids  were  opened  May  8. 

®The  Payne  Construction  Co.  of  Tacoma. 
Wash.,  has  been  awarded  the  contract  by  the 
City  Council  of  Wapato,  Wash.,  for  the  con- 


struction of  the  distributing  systi   i 
waterworks    plant   at   $8,2U0.     lit" 
have  the  plant  completed  by  Ju  j    ''"' ' 

The  citizens  of  Centralia,  Wa!  , 
voted  against  the  issuance  of  bo?';,",],  i' 
of  $2.")U.IM)()  for  the  construction  Ji,     * 
ipal  gravity  water  system.    Staiif  \l"' 
is   City   Engineer.  I 

The  citizens  of  Chehalis,  Wal  m  '< 
voted  in  favor  of  installing  a  lavli 
system.  The  City  CommissioiicL,  '  , 
will  take  steps  to  sell  the  boiiij„j. 
praise  the  present  water  system(th, 
ington-Oregon  Corporation,  ptj,,,/; 
buying  the  same. 

Wisconsin. 

®Senn  &  Boson  of  Marshlir 
been  awarded  the  contract  at  ( ) 
the  laying  of  water  mains  aiiil 
435.  The  work  includes  laying 
of  water  mains,  1,950  ft.  ci;, 
foundation  for  tower  and  con, 
also  setting  hydrants,  casting., 
and  one  catch  basin.  Bids  wer  • 
10.    Geo.  D.  Richards  is  Clerk 

The  Board  of  Public  Works    , 
Wis.,  will   advertise   for  bids  a;  „ 
laying     of     water     mains    on 
streets:  Greenfield,  03rd,  76th,  il 
63rd,    •54th   and    Worden   .\ves ,  i; 
and  Hicks  Sts. 

Canada. 

•{•Bids  will  be  received  until 
10,  by  D.  G.  Tate,  City  Clerk.   ■ 
for  Waterworks  Contract  No. 
ply   and   delivery   of    125   gate 
hydrants,   ranging  in  size   fron 
Specifications  can  be  obtained 
Engineer's    office.    City    Hall,   \ 
A  deposit  equal  to  5  per  cent 
bid  must  accompany  each  teiidi 

4«Bids   will  be  received  until 
10,  by  D.  G.  Tate,  City  Clerk. 
for  V\'aterworks  Contract  No, 
plv  and  delivery  of  17,00o  ft.  oi 
pipe    and    10,.5O0    ft.    of   6-in.  > 
Specifications  can  be  obtained 
Engineer's  office.  City  Hall.  W 
deposit  equal  to  5  per  cent  of  i 
must  accompany  each  tender. 

^•Bids  will  be  received  until 
3.  by  G.  H.  Lees,  Mayor,  Cb.'iii 
Control,  Hamilton,  Ont.,  for 
two  units  of  synchronous  iim 
connection  to  turbine  pumps  v 
ers,  switching  apparatus  and  ai- 
plete.     S.  H.  Kent  is  City  Clerk, 

The  citizens  of  'Vernon,  B.  iiali 
election  voted  by-laws  to  the  anintoll 
.500,iXK1  for  improvements,  as  llciviij 
provements  to  municipal  buildiniS'iiflr 
improvements.  $24,000:  purch: 
ment.  $10,000;  construction  cincij 
house  and  extensions  to  presei  oo«e| 
$40.00<);  extensions  to  present  alfr «' 
$40.00fl. 

The  Town  Council  of  Port  ' 
in  making  preparations  to  ext' 
works  system  into  the  new  :: 
west  side  of  the  town,  wliicl 
taken  in. 


SEWERAGE    AND     GARBAGE     DISP05AI 


Alabama. 

®Long,  Sullivan  &.  ilagerty  of  Besse- 
mer, .Ma.,  have  been  awarded  the  contract 
by  the  city  of  Fayette,  .Ma.,  for  the  con- 
struction of  sewers  at  $7,375.  Edgar  B. 
Kay,  Tuscaloosa,  -Ma.,  is  Engineer.  Bids 
were    opened.    May   ^ 

Georgia. 

^Bids  will  be  received  until  3  p.  m.,  May 
27,  by  Mayor  and  Council,  McDonough, 
Ga.,  for  the  construction  of  sewerage  sys- 
tem and  water  works.  Sewerage  system 
embraces  5.4  miles  of  sanitary  pipe  sewers, 
sizes    6-in.    to    15-in..     with     the    necessary 


manholes,  i\u^\\  tanks  and  appurtenances. 
J.  B.  McCrary.  .-Xtlanta,  Ga.,  is  Engineer. 
®The  city  of  Augusta,  Ga..  has  let  a  con- 
tract for  the  construction  of  a  brick  sewer 
on  Central  .\\e.  to  A.  J.  Twiggs  &  Sons  at 
$18,.524.  and  a  contract  for  the  construction  of 
all  terra  cotta  sewers  during  the  year  ranging 
from  12  to  24-ins.  in  diameter,  to  T.  G.  Brit- 
tingham. 

Idaho. 

^Bids  will  be  received  until  noon,  June 
15.  by  Sewer  Commissioners.  \V.  J.  Cos- 
tello.  Clerk,  Sandpoint,  Idaho,  for  the  nec- 
essary  material   and   labor   in   laying   about 


23.fKX)  ft.  of  sewers.     Official 
will   be   found   elsewhere   in  i 

Illinois. 

4*Bids  will  be  received  by  t 
Local  Improvements,  Chicagi 
Glackin,  Secretary,  until  11  a.  " 
furnishing  the  labor,  tools,  matt 
essary  to  construct  sewers  in 
streets. 

®The    Board     of    Local    fa] 
Joliet.    111.,    Wm.    S.    Welch, 
awarded  the  contract  for  the  i 
a   sewer   in    Broadway  to  Will 


•{•  indicates  work  now  open  for  bids. 


that    city,    as    follows:      1,700 
®  indicates  a  contract  let  recently. 
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>20  ft..  lO-in.  pipe  sewer.  $0.32; 

swer,  $0.--';  :i'^"  ft-  t^-'"-  sewer, 

'  of  excavation  and  backlilling 
ilcpth,  $0.23;  850  ft.  of  excava- 
lilling  over  ti   ft.    in   depth   and 

,.|(l;  1,130  ft.  of  e.xcavation  and 

!r  8  ft.,  and  under  10  ft.  in  depth. 

•t.  rock  trench.  $0.27  per  ft.  in 
loles,  $28  each;   19  catclibasins, 

[■anch   tile    12xU    ins.    witli    (i-in. 

ipper,  $0.6-x     Bids   were  opened 

nnny  of  Johet,  111.,  has  been 
(intract  liy  tlie   Hoard  of   Local 

of  that  city,  Wni.  S.  Welch, 
the  construction  of  a  sewer  in 
1(1  Knok  PI.  as  follows :  1,000 
pipe  sewer,  etc.,  $0.30;  l.'iO  lin. 
sewer,  etc.,  $i».2n;  400  lin.  ft. 
-r  etc.  $0.13;  380  lin.  ft.  hack- 
:  It.  in  depth,  $0.2.5;  1,060  lin.  ft. 

liacktilliiig  over  G  ft.  and  under 
S0.32;  ItiO  lin.  ft.  excavation  and 
•r   8    ft.    and    under    10    ft.     in 

manholes  complete,  each,  $28 ; 
complete,  each.  $28.  Bids  were 
1. 

I  of  Local  Improvements  of 
has  awarded  the  contract  for 
n  of  the  Harlem  Ave.  sewer  to 
i  of  Watertown,  Wis.,  at  $11,- 
Iders  were:     William  Moran  & 

$9,78?  with  $3  per  cu.  yd.  for 
ivation;  J.  W.  Turner,  $11,317; 
IV.  $11,4.J0.  and  Gund-Gr.iham 
$11,775. 

Indiana. 

'be  received   until    noon.    .May 

I  in  Council,  Bedford.  Ind..  for 

necessary  labor  and  material 

uction  of  a  sedimentation  l>a- 
'    house  and   pumping   station 

r  for  furnishing  3  electrically 

ugal  pumps  and  power  for 
i  in  at  the  river  and   from  the 

basin, 
irtinent    of    Public    Works    of 
:  nd..  has  awarded  the  follow- 
i  for  sewer   improvements   for 
i;re  opened   May    14:      Sample 

•er,  L.  H.  Webster.  $8,005; 
'ik   sewer,    DePopic    &    Cous- 

ihnson  St.,  pipe  sewer,  L.  H. 

•  :  Miner  St..  pipe  sewer,  L. 
'$%6;  .Mien  St.,  pipe  sewer, 
.■-■r.  $1,682;  College  St.,  pipe 
i,..  $1,728. 

1  of  Public  Works  of  South 
;  awarded  the  contracts  for  the 
i  six  sewers,  as  follows :  L.  H. 
•jk  sewer  on  Sample  St.,  from 
jve.  $8,005;  pipe  sewer  on  Allen 

•  Buren  to  Vassar  Ave.,  $1,003; 
Miner  St..   from   Notre   Dame 

■  Ave.,  $960;  Johnson  St.,  from 
I  to  Vassar  Ave.,  $904.  Henry 
i^eweron  College  St.,  from  Fass- 
1  <outh  of  Michigan  Ave.,  $1,728. 
I'Ussens — Trunk  sewer  on  Ford 
i|  usko  to  Olive  St.,  $5,466. 

Iowa. 

e  received  until  In  a.  m..  May 
k,  Sioux  City,  la.,  for  furnish- 
■ry  labor  and  material  for  the 
a  sanitary  sewer  portions  of 
lit.  and  Jay  Ave. 
Ijie  received  until  0  p.  m.,  Mav 
oandberg.  City   Clerk,   Keokuk, 

•  ver  and  street  improvement. 
le  received  until  June  4   (read- 
I'  R.  B.  Ferguson,  Town  Clerk, 

•  Jr  the  extension  of  the  sanitary 
i|  Iowa  Engineering  Co.,  Clin- 
Igineers. 

Kansas. 

tpouncil  of  Lyndon,  Kan.,  has 
ntract  for  the  construction  of 

ejommercial  Construction  Co.  of 
o.,  at  $9,743.  J.  W.  Mavitv  of 
s  Engineer. 


Michigan. 
•^Bids  will  be  reccivvl  until  7:30  p.  ni.,  Mav 
22,  by  Ross  (irangcr.  Cit.\  Clerk,  Ann  Arbor, 
-Mich.,  lor  the  construction  nt  a  storm  water 
sewer  <>ii  Church  St.  irom  Rciosevelt  \ve.  to 
South    L'niversity   .\\i- 

Missouri. 

S-llarry  1'.  IUni:in,  Lhemical  Uldg.,  St. 
Louis.  .\lo.  has  dccu  :iwarded  the  contract 
by  the  l'.i,:ird  of  Local  Improvements  of 
that  cii\  for  the  construction  ol  sewers 
Ml    ILirlvni  Sewer   District   No.  8  at  $42,831. 

ijobn  v.  .\)c.M;uu>n.  Wainwright  Bldg., 
St.  Luui>.  .Mo.,  has  been  ;i warded  the  con- 
uact  by  the  Board  oi  Public  Improvements 
ol  St.  Louis  fur  the  construction  of  sewers 
ni  Rdck  Creek  Sewer  District  Xo.  1  at 
$36,033.  Bids  were  i'pened  .Mav  14  bv  W. 
T.   l-'indiv.  Secy 

Nebraska. 

*The  city  of  Oiiiali:i.  Xebr..  has  awarded 
the  contraci  lor  ihe  bort  Omaha  sewer  to 
Katz  Construction  Co.,  Hrandies  Theatre 
Bldg.,  Omaha.  The  contract  for  the  rein- 
forcing bars  was  let  to  Harry  W.  Mool 
C<>..  of  Oni:.h:i.  The  work  will  cost  about 
$25,000.      Geo.    V\'.    Craig   is    City    Engineer. 

©William  Fitch  of  Omaha.  Neb.,  has  been 
awarded  the  contract  by  the  city  of  Crawford, 
Xeb..  for  the  construction  of  a  trunk  sewer  at 
$S,932. 

Ohio. 

®Thc  City  Council  of  Girard,  O.,  has  award- 
ed the  contract  for  the  construction  of  storm 
sewers  to  Turner  &  Olson  of  Youngstown,  O.. 
at  $ia.3S.5. 

®Tbe  Board  of  Control  of  Youngstow-n,  O., 
has  awarded  the  contract  for  the  construc- 
tion of  the  South  .\ve.  sewer  to  J.  C.  Hanni  at 

$7,898. 

®The  Hoard  of  Control  of  Springfield.  O., 
has  let  two  sewer  projects  to  Patrick  Catfrey 
as  follows :  Storm  sewer  in  West  Columbia 
St.,  $2..58u,  and  storm  sewer  in  West  North 
St..  at  $2,:345. 

©Patrick  Cafl'ery  has  been  awarded  the 
contract  by  the  Director  of  Public  Service 
of  Sprin.gbeld,  O..  for  the  construction  of 
a  storm  water  sewer  in  Xorth  St..  from 
Indian  Run  to  Jackson  St.  Bid--  were 
opened    .\nril    29. 

Pennsylvania. 

®The  contract  for  tlu-  lonstruction  of  a 
sewer  system  and  a  sewage  disposal  plant  at 
the  new  State  Sanatorium  for  tuberculosis 
patients  near  Cresson,  Cambria  County,  Pa., 
has  been  awarded  to  Julian  M.  Solomon,  Jr., 
3u  North  Seventh  St.,  Philadelphia,  Pa.  The 
work  will  consist  of  1%  miles  of  sewers  and 
a  disposal  plant.  Construction  will  be  started 
immediately  and  completed  within  100  days. 

®J.  R.  Fike,  Jr.,  has  been  awarded  the  con- 
tract by  the  Borough  Council  of  Uniontown, 
Pa.,  for  the  laying  of  a  sewer  in  Everson  at 
$10,065. 

®The  Town  Council  of  Pen  .^r.gyl,  Pa.,  has 
let  a  contract  to  George  V.  Lynn  of  that  town, 
to  construct  a  concrete  drainage  sewer  from 
Railroad  Ave.,  the  length  of  Chestnut  St.  It 
is  to  be  3  ft.  in  diameter. 

®The  Director  of  Public  Service  of  Phila- 
delphia, Pa.,  has  awarded  the  contracts  to  the 
lowest  biders  in  each  instance  for  main  sewer 
extensions  as  follows:  Rock  Run  sewer, 
Caiitrell  Construction  Co.,  $17,495;  Coho.ck- 
sink  main  sewer,  between  Diamond  and  Dau- 
phin Sts.,  Emilio  Puscuzzi,  $62,596,  and  river 
front  e.xtension  of  sewers  in  east  and  west 
streets  between  Dock  and  Christian  Sts., 
across  Delaware  .Ave.,  John  McMenamy.  $29,- 
3ii5.  Vincent  Jafolla  secured  the  contract  for 
the  construction  of  manholes,  at  about  $900. 

®Chas.  S.  Detweiler  of  Schuylkill  Haven. 
Pa.,  has  been  awarded  the  contract  by  the 
Borough  Council  of  that  place  for  furnishing 
sewer  pipe  to  be  used  on  Paxson  Ave.,  at  the 
following  bid:  24-in.  pipe,  $0.05;  12-in.  pipe, 
$0.22V2,  f.  o.  b.  on  ground;  tees,  24x12,  $2.60 
per  ft.;  tees,  24xl5-in.,  $3.25. 


South  Dakota. 

•J«Hids  will  be  received  until  8  p.  m., 
June  3.  by  James  A.  Ro:-e.  City  .\uditor, 
Pierre.  S.  Dak.,  for  furnishing  all  material, 
labor,  tools  and  the  performing  of  all  work 
necessary  for  the  construction  and  com- 
pletion of  live  miles  of  vitrilied  pipe  sewers 
from  eight  to  fifteen  inches  in  diameter, 
with  manholes,  flush  tanks  and  lampholes 
complete  and  to  be  in  accomrdance  with 
the  plans  and  specifications  now  on  file  in 
the  office  of  the  City  .-Xuditor  and  also  in 
the  office  of  the   City  En.gineer 

Tennessee. 

®The  Board  of  Mayor  and  .\ldernieii  of 
Lexington,  Tenn.,  have  decided  to  install  an 
up-to-date  sewerage  system  at  an  estimated 
cost  of  $11,000.  Consulting  Engineer  R.  C. 
Huston  of  Memphis,  Tenn.,  and  Contractor 
Zeb  Ward  of  Little  Rock,  .\rk..  have  been 
given  charge  of  the  work. 

Texas. 

•J-Bids  will  be  received  until  noon,  June 
m,  by  Capt.  R.  J.  Reaney,  Constructing  Quar- 
termaster, Fort  Bliss.  Texas,  for  furnishing  the 
necessary  labor  and  material  for  the  con- 
struction of  a  sewer  pipe  line  connecting  out- ■ 
fall  sewer  at  Fort  Bliss  with  sewerage  system 
of  El  Paso,  Te.xas.  Further  information  may 
be  obtained  of  the  Constructing  Quartermas- 
ter. Official  advertisement  will  be  found  else- 
where in  this  issue. 

Wisconsin. 

4*Bids  will  be  received  until  2  p.  ni.,  June  1, 
by  Board  of  Public  Works,  Watertown,  Wis., 
for  the  construction  of  sanitary  sewer  and 
storm  water  sewers  and  appurtenances.  Plans 
and  specifications  are  on  file  w-ith  the  board. 
.\rnold  Kraeft  is  City  Engineer.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
'issue. 

Canada. 

•{•Bids  will  be  received  until  June  1,  by  G. 
H.  Love.  Town  Clerk,  Lunenburg.  N.  S.,  for 
the  construction  of  a  system  of  sewerage 
for  the  town,  in  accordance  with  the  terms  of 
a  report,  plans,  and  specifications  furnished 
to  the  town  by  Snow  &  Barbour,  Civil  Engi- 
neers, and  now  on  file  in  the  Town  Office. 
The  report,  plans  and  specifications  may  be 
seen  at  the  office  of  the  Town  Clerk  at  any 
time  during  office  hours.  Tenderers  are  re- 
quested to  state  in  their  tenders  what  brands 
of  cement  and  what  make  and  quality  of  sew- 
er pipe  and  of  brick  they  proposed  to  use. 

4*Bids  wil  be  received  until  noon,  June  4,  by 
Chairman,  Board  of  Control,  Toronto,  Ont., 
for  the  construction  of  a  storm  overflow 
sewer.  Main  Garrison  Creek  Section  No.  2. 
G.  R.  Geary  is  Chairman  of  the  Boards  Plans 
and  specifications  are  on  file  at  the  office  of 
the  City   Engineer. 

^Bids  will  be  received  until  noon,  June 
4.  by  G.  R.  Geary.  Chairman.  Board  of 
Control.  Toronto,  Ont.,  for  the  construc- 
tion of  storm  overflow  sewer.  Main  Garri- 
son Creek,  Section  No.  2.  Plans  and  speci- 
fications are  on  file  at  the  office  of  the  City 
Engineer. 

SGeo.  H.  Webster,  73  Fairfield  Bldg., 
Vancouver,  B.  C.,  has  been  awarded  the 
contract  by  the  Point  Grey,  B.  C,  Council 
for  the  sewerage  scheme  for  Kerrisdale  and 
Magee  Districts  at  $153,569  (mentioned  in 
our  last  issue).  The  work  includes  con- 
concrete  sewers  varying  in  diameter  from 
27-in.  to  36-in.;  reinforced  concrete  outfall 
sew-er,  60  ins.  in  diameter;  vitrified  clay- 
sewer  pipes  varying  from  8-in.  to  24-in.  In 
all  about  six  miles  together  with  manholes, 
flush  tanks,  etc.  D.  W.  Johnston  is  Mu- 
nicipal Engineer.  Bids  were  opened  .April 
29. 

®The  City  Council  of  St.  Boniface.  Man., 
has  awarded  the  contract  for  the  construction 
of  trunk  sewer  on  Dawson  street,  to  serve  the 
Public  Markets,  Ltd.,  to  Van  Horenbeck  & 
Co.,  at  $147,651.  Other  bidders  were:  Mari- 
vet  Cotteiner  &  Graham,  $206,970;  Guilbault 
&  Co.,  Ltd.,  $149,488.  Bids  were  opened 
-Mav    13. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Delaware. 

•J«Bids  will  be  received  until  noon,  June  7, 
bv  Maj.  Herbert  Deakyne.  U.  S.  Engineer, 
Philadelphia,  Pa.,  for  furnishing  and  placing 
about  3,000  tons  of  riprap  stone  around  the 
substructures  and  resetting  about  100  cu.  yds. 
of  ashlar  stone  in  superstructures  of  ice  piers 
of  the  Harbor  of  Refuge,  Delaware  Bay, 
Del. 

District  of  Columbia. 
•{•Bids  will  be  received  until  noon,  June  1. 
by  Brig.  Gen.  William  Crozier,  Chief  of  Ord- 
nance, War  Department,  Washington,  D.  C, 
for  furnishing  .j  15-pounder  dummy  gun  car- 
riages, model  1912;  V  10-in.  dummy  disappear- 
ing carriages,  model  1912,  and  seven  12-in. 
dummv  mortar  carriages,  model  1912:  also 
4  15-pounder,  6  10-in.  disappearing,  and  6  12- 
in.  mortar  carriages. 

•J-Bids  will  be  received  until  10:30  a.  m., 
June  10,  by  Maj.  F.  C.  Boggs,  General  Pur- 
.  chasing  Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  712  structural  steel,  rivets,  wrought 
pipe,  cast-iron  pipe,  sheet  lead,  chinaware, 
glassware,  mess  kit  cups,  dish  pans,  bakers' 
sheets,  teaspoons,  flesh  forks,  and  waiters' 
tow'els. 

Illinois. 

•|«Bids  will  be  received  until  7  p.  m.,  June 
5,  by  City  Clerk.  Altamont,  111  ,  for  fur- 
nishing and  installing  two  150-h.  p.  return 
tubular  boilers  in  the  Municipal  electric 
light  plant.  Plans  and  specifications  are 
on  file  at  the  office  of  the  city  clerk  or 
with  Fuller-Coult  Co.,  Chemical  Bldg.,  St. 
Louis.  Mo. 

Kentucky. 

<i»Bids  will  be  received  until  3  p.  m.,  June 
11,  by  James  Knox  Taylor.  Supervising 
.Architect,  "Treasury  Department,  Washingtoii, 
D.  C,  for  an  air-lift  pumping  plant  at  the  I". 
S.  Post  Office  and  courthouse  at  London,  Ky., 
in  accordance  with  the  specification  and  draw- 
ing, copies  of  which  may  be  obtained  of  the 
custodian  at  London,  Ky.,  or  at  the  office  of 
the  supervisin.g  architect. 

Louisiana. 

•J-Bids  will  be  received  until  10  a.  m.,  June  4, 
for  electric  fans  and  lighting  fixtures  for  the 
Calcasieu  Parish  Courthouse  at  Lake  Charles, 
La.  Plans  and  specifications  are  on  file  with 
Favrot  &  Livaudais,  Ltd.,  Architects,  83!)  Gra- 
vier  St.,  New  Orleans,  La. 

Michigan. 

©Osceola  Light  &  Power  Co,  has  awarded  a 
contract  for  constructing  a  $6,000  concrete  dam 
at  Reed  City,  Mich.,  to  Wm.  Fargo,  Jackson, 
Mich. 

Minnesota. 

•J«Bids  will  be  received  until  3  p.  m,,  June 
19.  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C.,  for  the  interior  marble  work,  except 
toilet  roms.  for  the  U.  S.  Post  Office  at  Min- 
neapolis, Minn.  Drawing  and  specifications 
may  be  had  of  the  superintendent  of  con- 
struction at  the  building  or  at  the  office  of 
the  Supervising  Architect. 

New  Jersey. 

^Bids  will  be  received  until  11  a.  m..  May 
31,  by  Maj.  R.  R.  Raymond,  IJ.  S.  Engineer, 
Wilmington,  Del.,  for  removing  wreck  of  coal 
barge  Saratoga,  lying  sunk  in  channel  of  in- 
land waterway  of  New  Jersey. 

New  York. 

^Bids  will  be  received  until  3  p.  m..  May 
28,  by  Board  of  Education.  L'nion  School  Dis- 
trict No.  9,  Camillus,  N.  Y.,  for  the  construc- 
tion of  a  school  building.  E.  H.  Sacket.  34 
Syracuse  Savings  Bank  Bldg.,  Syracuse,  N.  Y., 
is  architect. 


4>Bids  will  be  received  until  3  p.  m.,  June 
■26,  by  James  Knox  Taylor,  Supervising 
.Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  fixtures 
of  the  United  States  post  office  at  Newark, 
N.  Y.  The  building  is  one  story  and  base- 
ment and  has  a  ground  area  of  approximately 
3,900  sq.  ft.,  non-fireproof  construction,  stone, 
brick,  and  stucco  facing,  and  tin  roof.  Draw- 
ings and  specifications  may  be  obtained  from 
the  custodian  of  site  at  Newark,  N.  Y.,  or  the 
Superviiiing  Architect, 

Ohio. 

^•Bids  will  be  received  until  3  o.  m..  June 
2.5,  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction,  complete,  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  and  interior  light- 
ing fixtures  of  the  United  States  post  office  at 
Mansfield,  Ohio.  The  building  is  two  stories 
and  basement  and  has  a  ground  area  of  ap- 
proximately 7.800  sq.  ft.;  first  floor  only  of 
fireproof  construction;  tin  roof;  stone  facing. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  Mansfield,  Ohio, 
or  of  the-  Supervising  Architect.  Official  ad- 
vertisement of  the  work  will  be  found  else- 
where in  this  issue. 

•|«Bids  will  be  received  until  3  p.  m.,  July  1, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Departtnent,  Washington,  D.  C,  for 
the  construction  including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and 
wiring  and  interior  lighting  fixtures  of  the 
U.  S.  Post  Office  at  Newark,  O.  The  struc- 
ture is  two  stories  and  basement  and  has  a 
ground  area  of  approximately  6,900  sq.  ft.; 
fireproof  construction  throughout;  granite  and 
marble  facing  and  tin  roof.  Drawings  and 
specifications  may  be  obtained  of  the  Custodian 
of  Site,  Newark,  O..  or  at  the  office  of  the 
Supervising  Architect. 

Oregon. 

•{•Bids  will  be  received  until  10  a.  m..  June 
3.  by  Board  of  Multomah  County  Commis- 
sioners. Portland,  Ore.,  at  the  office  of  Whid- 
den  &  Lewis,  Architects,  Wilcox  Bldg..  Port- 
land, Ore.,  for  the  fixed  furniture  for  four 
Circuit  Court  rooms  and  for  two  Justice 
Court  rooms,  as  called  for  in  the  specifica- 
tions for  the  west  wing  of  the  new__  Court- 
house for  the  County  of  Multnomah,  State  of 
Oregon.  Plans  and  specifications  may  be  ob- 
tained at  the  office  of  the  architects, 

•{•Bids  will  be  received  by  the  Board  of 
Multnomah  County  Commissioners,  Portland, 
Ore.,  at  the  office  of  Whiddeii  &  Lewis, 
Architects,  Wilcox  Bldg.,  Portland,  Ore.,  for 
the  painting  and  finishing  work  of  west  wing 
of  the  new  courthouse  for  Multnomah  County, 
State  of  Oregon.  Plans  and  specifications  may 
be  obtained  at  the  office  of  the  architects. 

^Bids  will  be  received  until  10  a.  m.,  June 
3.  by  Board  of  Multnomah  County  Commis- 
sioners, Portland,  Ore.,  at  the  office  of  Whid- 
den  &  Lewis,  Architects,  Wilcox  Bldg.,  Port- 
land, for  the  office  counters,  with  the  wood 
work,  steel,  marble,  iron  and  metal  work,  etc., 
in  connection  therewith,  as  called  for  in  the 
specifications  for  the  west  wing  of  the  new- 
courthouse  for  the  County  of  Multnomah, 
State  of  Oregon.  Plans  and  specifications  may 
be  obtained  at  the  office  of  the  architects. 

Pennsylvania. 

•{•Bids  will  be  received  until  3  p.  m..  June 
27,  by  James  Knox  Taylor.  Supervising 
Architect,  Treasury  Department.  Washington, 
D.  C,  for  the  extension,  remodeling,  etc., 
including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  and  in- 
terior lighting  fixtures  of  the  United  States 
post  office  at  Chester,  Pa.  The  work  con- 
templated is  the  construction  of  a  2-story  base- 


ment   and    unfinished    attic 
proximately   2,300    sq.    ft.  groui! 


^"f  °i  o(  ji. 


first   floor   only   is  fireproof  coLcijj,  V 
terior    facing   of    stone   and  br  ^i"'  •' 
roof,    and   there   will   be  certaiLraj, 
alterations  in  the  present  buildil.  n..l,. 
and   specifications  may  be  obtaid  from  i 
custodian  at  Chester,  Pa.,  or  otlie  Snjl  I 
ing  Architect.     Official   advert;-,,,,"    ,"' 
found   elsewhere   in   this  issui 
®Scofield    Engineering   Co 
has   been   retained   as   Consu 
in  connection  with  a  steam  i 
be   built   by  W.   J.    Massee,  ,i  , 
Plans    are    in    progress   and   i 
start    immediately. 

South  Carolina 

•{•Bids  will  be  received  until  f 
24,     by    James     Knox     Tayloi  S 
Architect,  Treasury   Department 
D.  C,  for  the  construction  inch  ij 
gas    piping,    heating    apparatus  It 
duits  and  wiring,  and  interior  1  i: 
of  the  United  States  post  office  i 
The  building  will  be  one  story 
of    approximately    4.117    sq.    it 
brick  faced,  with  stone  trimmii. 
Copies  of  the  drawings  and  spi 
be   obtained   from  the  office  ni:, 
of  the  site  at  LTnion,  S.  C,  or, 
vising  Architect. 

Washington. 

•{•Bids  will  be  received  um 
28,  by  L.  E.  Pitz,  Quarterm.v 
Wash.,  for  the  repairing  o: 
post. 

^Bids  will  be  received  until 
22,  by  H.  R.  Stanford.  Chiet 
Yards  and  Docks,  Navy  Dirp; 
ington,  D.  C,  for  water  closet.i 
men,  buildin?s  82  and  159  at  n: 
Sound,  Bremerton,  Wash. 

West  Virgin 

•{•Bids  will  be  received  until  ;B 
by  James  Knox  Taylor,  Supervng  .\l 
Treasury  Department,  Washinjn,  D,j 
the  installation  of  a  heating  i  vea 
apparatus,  etc.,  for  the  Unit'  Sialj 
office  and  courthouse  building:  (ha^ 
W.  "Va.,  in  accordance  with  tl  It  .tffl 
specifications  on  file  with  the  ipiri| 
of  Construction  at  Charleston, '.  V'J 
the  Supervising  Architect. 


Wyoming. 


•{•Bids    will    be    received    ill 
June    10, .  by    Constructing    'art 
Mamfh'bth   Hot  Springs.  Wy 
ing    labor,,  and    material    f" 
.Annex     to     Hospital     inclml 
heating,  electric  wiring  and 
Yellow  Stone,  Wyo.     Offici:o 
will  be   found  elsewhere  in  t^  I'il 

^•Bids  will  be  received  unti'  I 
10,   by    Constructing   Quartit  :• 
moth    Hot    Springs,    Wyo.. 
and   installing  pews  and  otli  '■ 
Chapel  at  Fort  Yellowstone, 
advertisement    will    be    fnini'! 
this   issue. 

Canada. 

®Barnett  &  JIcQuecn  of  Minip 
have  been  avvarded  a  contract  1th' 
Northern  Ry.  for  the  constru  •< 
steel  dock  at  Port  .'\rthur,  :r  - 
construction  of  new  grain  ele\;  • 
have  a  capacity  of  several  miHi  ,' 
cost  of  the  dock  will  be  in  the  i  -i 
$30,000. 

The  Canadian  government  b  •> 
the  two  new  departmental  I  ■' 
erected  at  Ottawa  will  he  consi  ;> 
signs  adopted  after  competi'io  >) 
tects.  The  cost  of  the  struc  «  »f 
UP  to  over  $5,000,000. 


fW 


'l*'^ 


[l 


[ill 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ENGINEERING  &  CONTRACTING 


Practical  Books  for  Engineers  and  Contractors 


Hand  Book  of  Cost  Data 

Now  L'dltlou. 
IV  n  P  GUlelU'.  Editor-in-Chief  KnclnerrliiK  &  Contractlnc.  M.  Am.  Soc. 
I  E    Jl  Am.  Soc.  iM.  E..  M.  .\m.  I.  M.  K. 

li'ilbTc  leather;  4ix7  Inches:  isil  pages.  Illustrated.  Price.  $5.00  net.  post- 
paid. 

Cost  Keeping  and   Management  Engineering 

IV  H  P  Gillette.  l-:dltor-ln-Chlpf  Knclneerinc  A  Contrartlnu.  M.  Am.  Soc. 

C  E     M.  Am.  Soc.  M.  K..  M.  A.  I    .M.  V...  .and  Richard  T.  Dana.  M.  .A.m. 

«nc  C  E..  M.  Am.  Soc.  E.  C.  M.  A.  I.  .M.  E. 
'loth.  6x9  lncbes;3S0  pages.  1S4  tlgures.    Price.  53.50  net.  postpaid. 

The  Law  of  Contract 

IV  \lexander  Harlng.  C.  E..  L  L.  li..  L.  L.  M.  .\ttorney  and  Counsellor- 
it-Law  Pro[es.sor  of  Bridge  and  Hallway  Engineering.  N.  Y.  University. 
Mem   \m  Soc.  C.  E..  Mem.  .\m.  Soe.  Eng.  Con. 

lolb.  6x9  Inches;  JIO  pages.    Price.  SI. 00  net.  postpaid. 

Tables  for  Structural  Engineers 

By  Edward  Godfrey. 
lexlble leather:  213  pages:  txtij  inches.    Price.  S^.r.O  net.  postpaid. 

A  Text  Book  on  Graphic  Statics 

By  Charles  W.  Malcolm.  C.  E. 
loth; 6x9 Inchea: 330  pages;  155drawlng3.    Price.  $3.00  net.  postpaid. 

1  Treatise  on  the  Design  and  Construction  of  Mill 
Buildings  and  Other  Indu.strial  Plants 

Uy  Henry  Grattan  Tyrrell.  C.  E. 
,0th: 6x9 Inches:  490  4- XVI  pages;  653  illustrations.    Price,  S4.00  net.  post- 
paid. 

Bricklaying  System 

By  Frank  B.  Gllbreth.  M.  .Am.  Soc.  M.  E. 
otb.  6x9 Inches;  330  pages.  73  bond  charts;  167  Illustrations,     Price.  53.00 
net.  postlMld. 

Field  System 

By  Frank  B.  Gllbreth.  M.  Am.  Soc.  M.  E. 
lexIble  leather;  200  pages.  4*x7  Inches.    Price.  $3.00  net.  postpaid* 

Backbone  of  Perspective 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of  Texas. 
otb,  4Jx7  Inches:  .56  payes.  Illustrated.    Price.  $1.00  net.  postpaid. 

Surveyor's  Handbook 

By  T,  U,  Taylor,  Professor  of  Civil  Engineering.  University  of  Texas. 
exlNe leather,  gilt  edges;  32S  pages.   Illustrated.    Price.  $2.00  net.  post- 
paid. 

Railroad  Location  Surveys  and  Estimates 

f  F.  Lavls.  M.  Am.  Soc.  C.  E..  Resident  Engineer  P.  R.  R.  Tunnels,  for- 
merly Locating  Engineer  Choctaw,  Oklahoma  and  Gulf  R.  R, 
oti).  6x9  Inches;  270  pages,  10  folding  plates ;   73  Illustrations.    Price,  $3,00 
.  net,  poetDald.j 

1  The  Trackman's  Helper 

'  By  J.  Klndelan. 

oth,  HxTilDChes:  3'0  pa:jes  Illustrated     Price.  $1.50  net.  postpaid. 

.  Practical  Switchwork 

ByD   H.  Lovell.  DIv.  Supt..  P.  R.  R. 
'3Uu4Jx$lItiches:  174  pages.    Price  $1.00  net.  postpaid. 

Railway  Curves 

By  F-  A.  Smith.  M.  E.,  C.  E. 
rth.4x6i  Inches;  50  pages  and  diagrams.    Price.  $1.00  net.  postp.aId. 

Standard  Turnouts  on  American  Railroads 

•  F.  Smith.  M.  E.,  C.  E.    With  Introduction  by  J.  M.  Mead,  Res.  Eng.. 

V.T.&S.  F.  Ry. 

;ither.4ix7i Inches;  41  pages.    Price.  $1.00  net.  postpaid. 

Maintenance  of  Way  Standards 

BvF  A.  Smith.  M.  E..C.  E. 
nh.  6ix:i  Inches;  600  pages.  300  Illustrations.    Price.  $1.50  net.  postpaid. 

Mathematics  of  the  Paper  Location  of  a  Railroad 

J.  C.  L  Fish.  Asso.  M.  Am.  Soc.  C.  E     Associate  Professor  of  Englneer- 
>e  of  Leiand  Stantlford.  .Jr..  University, 
per,  4tx7i  Inches,    Price,  25  cents. 

'lepbone  Line  Construction  —  Methods  and  Cost 

Clarence  Mayer.  Formerly  Cost  Statistician  and  Facilities  Engineer, 
"hlcago  Telephone  Company.  With  additional  data  by  J.  C.  Slippy,  Con- 
ijltlng  Telephone  Engineer. 

itb.  6x9  inches;  300  pages.  157  tables.  100  Illustrations.    Price.  $3.00  net 
|)03lpald. 

I  Rock  Excavation — Methods  and  Cost 

1  H.  P.  Gillette.  EdItor-ln-Chlef.  Engineering  &  Contracting.  M.  .\m. 
iOC.  C.  E..  .\I.  Air.  Soc.  M.  E..  M.  A.  I.  M.  E. 

ith.  54x7  Inches;  3S4  pages.  56  pages  and  Illustrations.  Price.  $3.00  net. 
ostpald. 

Engineering  Work  in  Towns  and  Cities 

By  Ernest  McCullough.  C.  E. 
ith.  6x9  Inches:  510  pages.  68  tables.  112  diagrams   and    Illustrations. 
I  'rice,  $3,00  net.  postpaid. 


Cements,  Mortars   and  Concretes — Their  Physical 

Properties 

By  Myron  S.  Falk.  Ph.  D.  of  Columbia  University. 
Cloth  6x9  Inches;  184  pages.  Illustrated.    Price,  $2,50  net,  postpaid. 

Practical  Cement  Testinii 

By  W.  Purves  Taylor,  M   S..  C.  E. 
Cloth.  6x9  Inches:  330  pages.  58  tables;   142  Illustrations,     Price,  $3,00  net 
I>ostpald, 

Concrete  and  Reinforced  Concrete  Construction 

By  Homer  A.  Reld.  Assoc.  A.  Am.  Soc.  C.  E.,  Assistant  Engineer.  Bureau 
of  Buildings.  New  York  City.  „  ,        ,,  „. 

Cloth.  ii\9  Inches.  906  pages,  70  tables:  716  illustrations.  Price.  $3.00  net. 
postpaid. 

Engineers'  Pocket  Book  of  Reinforced  Concrete 

By  E.  Lee  Heldenrelch. 
Flexible  leather:  274  pages.  4ix6t  Inches.  Illustrated.    Price.  $3.00  net,  post- 
paid. 

Concrete  Construction — Methods  and  Cost 

By  H.  P.  Gillette  EdItor-ln-Chlef.  Engineering  &  Contracting.  M.  Am.  Soc. 

C.  E..  M.  Am.  .Soc.  .M.  E..  M.  Am.  I.  .M.  E..  and  Charles  3.  Hill.  C.  E.. 

.Managing  Etlllor.  Engineering  A:  Contracting. 
Cloth.  6x9  Inches.  700  pages.  306  Illustrations.    Price,  $5.00  net,  postpaid. 

The  Reinforced  Concrete  Pocketbook 

By  L.  J.  .Mensch.  M.  Am.  Soc.  C.  E. 
Full  leather;  316  p.ages.  4Jx6i  Inches.    Price.  $4.00  net.  postpaid. 

Reinforced  Concrete — A  Manual  of  Practice 

By  Ernest  .McCullough.  .M.  West.  Soc.  Eng. 
Cloth.  5xri  Inches.  136  pages.  Illustrated.    Price,  $1.50  net,  postpaid. 

Diagrams  for  Desi^nin^  Reinforced  Concrete  Struc* 

tares;    Including   Diagrams  for  Reactions 

and  Strength  of  Steel  Beams 

By  G.  F.  Dodge.  .M.  West.  Soc.  ICng. 
Cloth.  1.54x12}.  Inches;  112  pages  4S  diagrams.    Price.  $4.00  net.  postpaid. 

Concrete  Inspection 

By  Charles  Hill.  C.  E..  Managing  Editor  Engineering  .t  Contracting 
Cloth.  3}x6  Inches;  IS6  pages.    Price.  $1.00  net.  postpaid. 

Theory  and  Design  of  Reinforced  Concrete 

Arches 

By  Arvki  Reuterdahl.  Sc.  B..  A.M..  Chief   of  Bridge  DeiMrtment.  Engi- 
neering Department.  City  of  Spokane.  Wash. 
Cloth.  6x9  Inches:  132pagns.    Price.  $2.00  net.  postpaid 

Concrete  Bridges  and  Culverts 

By  Henry  Gritlan  Tvrrell.  C.  E. 
Flexible  leather:  272  pages.  61x4Hnches;    tio  Illustrations.     Price.  $3.00  net. 
postpaid. 

Solid    Bitumens  —  Their    Chemical    and    Physical 
Properties  and  Chemical  Analysis,  Together 
with  a  Treatise  on  the  Chemical  Tech- 
nology of  Bituminous  Pavements 

ByS.  F.  Peckhan.  A.  M..  M.  -\ni.  Philosophical  Soc.  M.  Soc.  Chemical  In- 
dustry. M.  -\m.  Chem.  Soc..  M.  .\m.  I.  Chem.  Engrs. 
Cloth.  6x9  inches:  300  pages.    Price.  $5.00  net,  postpaid. 

The  Design  and  Eqalpment  of  Small  Chemical 

Laboratories 

Bv  Richard  K.  Meade.  B.  S..  Formerly  Editor   of  The  Chemical  Engineer 
Cloth.  6x9  Inches:  144  pages.  Ill  Illustrations.    Price,  $2.00  net.  postpaid. 


In  Preparation 


Melan'a  Steel  Arches  and  Suspension  Bridges 

Translated  by  Prof.   D.   B.  Stelnman.   Department  of  Engineering,  Uni- 
versity of  Idaho 

Steel  Bridge  Designing 

Dy  M,  B.  Wells.  C.  E..  Associate  Professor  Bridge  and  Structural  Engineer- 
ing. .\rmour  Institute  of  Technology. 

Artistic  Bridge  Design 

By  H.  G.  Tyrrell.  C.  E. 

Road  Construction — Methods  and  Cost 

By  H.  P.  Gillette  and  C.  T.  Murray. 

Waterworks  Construction — Methods  and  Coat 

By  H.  P.  Gillette  and  S.  C.  Hadden. 

Inspection  of  Concrete  Construction 

By  Jerome  Cochran.  C.  E. 

Land  Drainage 

By  J.  L.  Parsons.  C.  E. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noo 


NOTICE   FOR   BIDS. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  County 
Commissioners  of  Twin  Falls  County. 
Idaho,  up  to  10  o'clock  A.  M.,  .June  IT. 
1912.  for  the  furnishing  of  all  material 
and  labor  for  the  construction  of  two  steel 
bridges  across  Rock  Creek  Canyon,  in 
Twin  Falls  Count.v.  No.  1  to  be  located  at 
or  near  the  section  line  between  Sections 
21  and  22,  Town  10  South,  Range  17  E.  B. 
M..  and  No.  2  at  or  near  the  section  line 
between  Sections  S  and  9.  Town  10  South. 
Range  17  E.  B.  M.,  said  bid  to  be  accord- 
ing to  specifications  furnished  by  the  bid- 
ders. Each  bid  to  be  accompanied  by  a 
certified  check  in  a  sum  equal  to  10  per 
cent  of  the  amount  of  the  bid;  check 
made  payable  to  the  Treasurer  of  Twin 
Falls  County,  Idaho,  as  a  guarantee  of 
good  faith  on  the  part  of  the  bidder  that  if 
awarded  the  contract  he  will  forthwith 
accept  the  same  and  will  enter  into  a  con- 
tract under  bond  within  ten  days  with 
the  Board  of  County  Commissioners  of 
Twin  Falls  County.  Idaho,  and  if  he  fail 
to  do  so  said  guarantee  of  10  per  cent  will 
be  forfeited  to  said  Twin  Falls  County  as 
liquidated  damages  to  be  used  for  the 
benefit  of  the  Road  and  Bridge  fund  of 
said  county. 

Separate  bids  shall  be  submitted  for 
each  bridge.  Bids  to  be  sealed  ami 
marked  "Proposal  to  construct  Rock 
Creek  Bridge  No.  1";  "Proposal  to  con- 
struct Rock  Creek  Bridge  No.  2,"  ad- 
dressed to  O.  G.  Zuck,  Chairman,  and 
mailed  to  E.  J.  Finch.  Clerk.  Twin  Fall.-, 
Idaho,  so  that  bids  will  be  on  file  with  said 
clerk  on  the  date  first  above  mentioned. 

Profiles  will  be  furnished  on  applica- 
tion to  the  clerk  of  the  Board  of  County 
Commissioners.  The  Board  reserves  the 
right  to  reject  any  and  all  bids. 

By  order  of  the  Board  of  Count.v  Com- 
missioners, Twin  Falls  County,  Idaho. 

Dated   Twin   Falls,   Idaho.   May   14,   1912. 
O.  G.-  ZUCK.  Chairman. 
Attest: 

E,   J.    Finch,   Clerk. 

NOTICE      OF      RECEPTION      OF 
BIDS. 

Notice  is  hereby  given  that  the  coni- 
missioners  of  the  First  Addition  to  the 
Rattlesnake  Drainage  District  of  Dane 
County,  Wisconsin,  will  receive  proposals 
for  doing  the  work  provided  for  the  plans 
and  specifications  of  said  district  on  and 
up  to  the  29th  day  of  May,  1912. 

Copies  of  the  plans  and  specifications 
may  be  obtained  from  Mathias  Lindas. 
President  of  the  Board  of  Commission- 
ers, Deerfleld,  Wis.,  or  from  F.  W.  Hall.: 
Attorney.  Room  424.  Washington  Block. 
Madison,  Wis. 

Dated  April  20,  1912. 

MATHIAS    LIND.\S. 
J.   H.   AUBY. 
H.  G.  CLARK, 

Commissioners. 


BIDS  WANTED. 

Wanted,  Bids  for  excnvating  IS. 59  miles 
of  ditch  containing  approximately  231.192 
cubic  yards  of  earth.  Time  for  filing  bids 
expires  May  30th.  1912.  For  full  instruc- 
tion to  bidders  write  W.  B.  Angelo,  Plain- 
field,  Wisconsin. 


NOTICE    OF    LETTING    DRAIN- 
AGE CONTRACT. 

Sealed  proposals  for  the  construction  of 
drainage  canals  in  the  Back  Swamp  and 
Jacob  Swamp  Drainage  District,  near 
Lumberton,  N.  C.  will  be  received  by 
the  drainage  commissioners  of  said  dis- 
trict at  Lumberton,  N.  C  up  to  12 
o'clock  M.,  June  12,  1912.  and  at  that 
time  thej-  will  be  publicly  opened  and 
read.  Each  proposal  shall  be  Inclosed  in 
a  sealed  envelope  and  addressed  to  the 
chairman  of  the  Board  of  Drainage 
Conrmissioners  of  the  Back  Swamp  and 
Jacob  Swamp  Drainage  District,  Luin- 
berton,  N.  C.  endorsed  "Proposal  for 
Constructing    Drainage    Canals." 

Each  proposal  shall  be  accompanied  by 
a  certified  check,  drawn  payable  to  the 
order  of  the  chairn^an  of  the  Board  of 
Drainage  Commissioners,  in  the  amount 
of  $1,000;  this  check  to  be  an  evidence  of 
the  good  faith  of  the  bidder  and  to  be 
held  as  liquidated  damages  in  case  the 
award  is  made  and  the  contract  and 
bond  are  not  entered  into  promptly. 
Checks  of  unsuccessful  bidders  will  be 
returned  as  soon  as  the  award  is  made. 

Specifications  and  blank  forms  of  pro- 
posals will  be  furnished  upon  application, 
and  a  full  set  of  maps,  plans  and  pro- 
files may  be  seen  at  the  office  of  the 
Drainage  Commissioners,  or  at  the  office 
of  the  Attorney  for  the  Drainage  Com- 
missioners,  at  Lumberton.    N.   C. 

The  appro.ximate  length  of  these  canals 
is  52  miles,  and  the  approximate  yardage 
to  be  excavated  is  1.240,400  cu.  yds.  The 
work  must  be  finished  within  two  years 
from  the  letting  of  the  contract  and  the 
commissioners  will  require  three  dredges 
to  be  operated  at  the  same  time. 

The  work  will  be  let  either  as  a  whole 
or  in  sections,  but  no  bid  will  be  consid- 
ered for  less  than  one-third  of  the  entire 
work.  Bidders  may  submit  bids  for  the 
whole  of  said  work  or  for  one-third  there- 
of. The  right  is  reserved  to  reject  any 
and  all  bids. 

G.    B.     SELLERS. 

Chairman  for  Board  of  Commissioners. 
THOMAS  L.  JOHNSON. 

Attorney  for  Drainage  District. 


NOTICE  FOR  FURNISHING  PAV- 
ING BRICK. 

Sealed  bids  will  be  received  by  J.  E. 
Farnum,  City  Clerk,  up  to  12  o'clock  noon 
of  Monday,  the  10th  day  of  June.  1912,  for 
furnishing  f.  o.  b.  Miles  City.  Montana, 
7,000  vitrified  paving  brick. 

Bidders  must  submit  samples,  sizes  and 
weights. 

The  Council  reserves  the  right  to  reject 
any  or  all  bids. 

By  order  of  the  City  Council. 

Miles  City.  Montana,  May  13,  1912. 

J.E.  F.^RNUM,  City  Clerk. 


OFFICE  OF  CONSTRUCTING  QUAR- 
TERMASTER.— Fort  Huachuca,  Arizona, 
May  9,  1912. — Sealed  proposals  will  be  re- 
ceived here  until  10  a.  m.  June  12.  1912, 
and  then  publicly  opened,  for  construction 
complete  of  eight  inch  steel  water  pipe 
line  approximately  eight  and  one-half 
miles  long.  Deposit  of  $10  required  to  in- 
sure return  of  plans  and  specifications. 
Information  on  application.  J.  L.  JOR- 
DAN,  Capt.   and   Quartermaster,   U.   S.   A. 


PROPOSALS  FOR  LABORAiRy 

EQUIPMENTS    AND    SUPPej 

City  of  Fargo,  X^i;  ' 

Sealed  bids  will  be  received  at  l  jf. 
flee   of   the    City   Auditor  of  the  L  -,i 
Fargo,     N.    Dak.,    until    the    hour  (    ' 
o'clock    in    the    afternoon   of  the    j 
of  June,   1912. 

First — For  furnishing  equipmei  j 
filtration  plant  chemical  labora'.o  ai 
supplies  therefor. 

Second — For  furnishing  equipme  ai 
apparatus  for  the  chemical  and  bijrt. 
logical  laboratory  in  the  Milk  ani? 
Inspector's  office  in  said  city. 

Such  proposals  shall  be  carefuUs  ai 
and  plainly  marked  "Proposals  for  if 
tion  Plant  Laboratory"  or  "Propo::  ■ 
Milk  and  Meat  Inspector's  Laboi't; 
as  the  case  may  be. 

Each  proposal  shall  be  based  «t  j- 
refer  specifically  to  schedules  nhi  j 
be  furnished,  upon  application,  by  ■. 
L.  Anders,  City  Engineer,  Fargo,  >)il 
and   by  Dr.   I.   L.   James,  Meat  atlli. 
Inspector,  Fargo,   N.  Dak. 

Each  proposal  shall  be  accompajljv 
a  certified  check  in  the  sum  of  o  ■ 
insure  e.xecution  of  contract,  if  aivip 

The  successful  bidder  will  be  ni: 
to  enter  into  contract  with  the  r  i 
such  equipment  and  furnish  a  bo;ia 
sum  equal  to  the  amount  of  sucwr 
tract,  indemnifying  the  city  agai  d  • 
lay  in  delivery,  or  materials  beloii ■■ 

The   City  Council   reserves  the  i  ■ 
reject  any  and  all  bids,  or  any  pa  w  . 
bid.  and  to  accept  any  bid  or  parlKrt- 
of. 

Dated  this  Sth  day  of  May,  1912 
E.    R.    ORCAHRl 
City  Audi, 
Fargo.  N.  ik. 


PROPOSAL. 

Fort  Bliss,  Texas.  May  IT  'i: 
Sealed  proposals  in  triplicate  wile  :■ 
ceived     until     12     Noon.     June    I'  1'' 
and  then  opened  for  furnishing  la  a  ^ 
material   for  constructing  sewer  r  ' 
connecting  outfall    sewer     at    Fu  Bl - 
with  sewerage  system  of  El  Paso,?Jj' 
Information    furnished    upon    appiU'W 
Envelopes  containing  proposals  t<e '»■ 
dorsed     "Proposals    for   Sewer  Pip  iti- 
and   addressed    to     constructing    i,rtf! 
master. 

CAPT.   ROBERT  J.  RE.Ail 
Constructing  Quarteiis'^' 


TREASURY  DEPART!' 
Office  of  the  Supervising  M 
Washington,  D.  C,  May  16th 

SEALED  PROPOSALS  will  be 
in  this  office  until  3  o'clock  p.  m 
27th  day  of  June.  1912,  and  then 
for  the  extension,  remodeling,  etc. 
ing  plumbing,  gas  piping,  heating 
tus.  electric  conduits  and  wiring, 
terior  lighting  fixtures),  of  the 
States  post  office  at  Chester.  Pa. 

The  work  contemplated  is  the  c 
tion  of  a  2-storv  basement  and  ur 
attic  extension  of  approximate, 
square  feet  ground  area.  The  tii 
only  is  of  fireproof  construction 
facing  of  stone  and  brick  with  si, 
and  there  will  be  certain  repairs 
terations    in    the    present   builomg 

Drawings  and  specifications  ma: 
tained  from  the  custodian  at  ones 
or  at  this  office,  at  the  discretloi 
Supervising  Architect. 

JAMES  p:nox  TATI 
Supervising  A 
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CALLS  FOR  BIDS 


,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


iCK  TO  COXTKACTORS. 

iVATER  WORKS. 
Appleton.  Wis.,  May  'J.  1012. 

oposals  will  be  received  by  the 

Board  of  Commissioners  of  Ap- 

seonsin..   until   9   o'clock   a.    m. 

1912.  and  then  publicly  opened. 

uipment   complete   of  a   pump- 

.  as  follows; 

1 3)   million   gallon   filler   plant. 

pumping  unit  of  two  and  one- 
million    gallons'     capacity     in 

r  (24)  liours. 

pumping  units  each  of  two  (2) 

Ions'    capacity    in    twenty-four 

miles  of  pipe,  hydrants  and 
ach  bid  must  be  accompanied 
ied  check  for  five  (5)  per  cent 
lunt  of  the  bid.  made  payable 
id  of  Commissioners. 
I  bond,  acceptable  to  the  Board 
sloners.  for  fifty  (50)  per  cent 
ract  price  will  be  required. 
t  Is  reserved  to  reject  any  or 

;  and  specifications  address  the 
:.   H.  Vinal. 

J.   V.    CANAVAN,    Mayor. 

JOHN  GOODLAXD.   JR.. 

E.  SCHUELLER. 

Commissioners. 


)TICE  FOR   BIDS. 

Specifications  for  a  system  of 
ks  to  co.st  about  $13,000  are  on 
le   Village   Clerk   of   Louisville, 

the  Alamo  Engine  &  Supply 
•ers.  Omaha.  Nebr.  All  con- 
iiring  a  copy  of  the  plans  and 
liS  for  their  own  personal  use 
i  copy  from  the  Engineers  for 
\i  at  Louisville.  Nebr.,  May  13, 

C.   A.   RICHEY, 
Chairman  of  Board. 

] ■ 

i:R  CONSTRUCTION. 

oposals  will  I,f  iecei\ed  by 
^Commissioners  of  Sandpoint. 
>  the    necessary     material    and 

■lying     about      23,000     feet     of 

'I  be    received    until    12    o'clock 
I  15,    1912,    and    then    publicly 

lln  on  application. 
'\l.   J.    COSTELLO,    Clerk. 
Sewer  Commission. 


>'  Hot   Springs.    Wyo..    May    l.". 

U    proposals    in    triplicate,    will 

^  liere   until    2    P.    M.    June    I'l. 

a,  then     publicly     opened,     for 

e  ibor  and  materials  for  con- 
nnex    to    Hospital,     including 

.  eating,    electric     wiring     an^! 

«.Fort    Yellowstone.    Wyo.     In- 

rnished   on    application.     Eii- 

ng    proposals    to    be     in- 

Is  for  Annex  to  Hospital" 

"    Constructing    Quarter- 


:    Springs.    Wyo..    May    1.j. 

<  posals   in    triplicate,    will 

-    until    2    P.    M.    June   10. 

I.      publicly      opened,      for 

nstalling   pews  and  other 

ipel  at    Fort    Yellowstone, 

"iMimation    furnished  on   ap- 

jnvelopes    containing    propos- 

J  orsed    "Proposals   for  Furni- 

t-pel"    and    addressed    to    tb.; 

■T.  Quartermaster. 


NOTICE   TO   CONTRACTORS. 

Hills  will  1)0  rcceiv,..!  by  this  company 
until  the  20th  day  oi  June,  1912.  for  the 
following  buildings  :it'  'I'lioson.  Arizona: 

1   Station  Building. 

1  Fi'eight  house. 

1  Engine  house, 
in    accordance    with    pl.ms    and    specifica- 
tions   on    nie    in    the    oltice    of    Engineer 
Maintenance       of       Way,       Southwestern 
Building,  El  Paso,  Texas. 

Separate  bids  on  each  l)uilding  must  be 
in  writing,  addressed  to  such  Engineer, 
and  accompanied  Ijy  certified  check  equal 
to  five  per  cent  of  the  amount  bid.  as 
evidence  of  good  faith,  and  security  for 
the  giWng  of  a  Surety  Company  bond  for 
lifty  per  cent  of  the  contract  price  tor  the 
performance  of  the  work. 

Each  separate  bid  shall  be  enclosed  in  a 
separate  envelope  endorsed  as  such  bid 
and  have  the  name  of  the  bidder  written 
thereon. 

The  Company  reserves  the  right  to  re- 
ject any  or  all  bids. 
EL    PASO    &    SOUTHWESTERN    UAIL- 

RO.\D  COMPANY. 

By  H.  J.   Simmons. 
General  Manager. 


NOTICE    TO    SEWER    CONTRAC- 
TORS. 

Sealed  proposals  for  the  construrtion  of 
sanitar\'  sew'er  and  storm  sewers  and  ap- 
purtenances in  the  city  of  Watertovvn. 
Wisconsin,  will  be  received  at  the  office 
of  the  board  of  public  works  in  said  city, 
until  Saturday,  the  first  day  of  June,  1912. 
at   two    (2)    o'clock    P.    M. 

The  work  comprises,  approximately: 

SANITARY   SEWERS. 
2,627  feet  of  S  inch  vitrified  pipe; 

60  feet  of  S  inch   cast  iron   pipe; 
2,S15  feet  of  10  inch  vitrified  pipe; 
991  feet  of  l.".    inch   vitrified   pipe; 
16  manholes; 
2  ordinary  ftushtanks; 
2  automatic  tiushtanks; 
63  lineal  feet  of  6-inch  risers. 
STORM  SEWERS. 
IGO  feet  of  10  inch  vitrified  pipe; 
365  feet  of  12  inch  \'itrified  pipe: 
327  feet  of  15  inch  vitrilied  pipe: 
6  catch  basins; 
2  manholes. 
Plans,    profiles,    specifications   and    form 
of   contract   may  be   seen  at   the   office   of 
said  board. 

ARNOLD  ki;aeft. 

(^'ity   ICngineer. 


TREASURY  DEPARTMENT.  Office  ol 
the  Supervising  Architect.  Washington,  D. 
■C,  May  la,  1912.  SEALED  PROPOSALS 
w'ill  be  received  at  this  office  until  3  o'clock 
p.  m.  on  tlie  2.')th  day  of  June,  1912,  and 
then  opeiied.  for  the  construction,  com- 
plete (including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and 
wiring,  and  interior  lighting  fixtures),  of 
the  United  States  post  ofMce  at  Mans- 
field. Ohio.  The  building  is  two  stories 
and  basenient  and  has  a  ground  area  of 
approximately  7,800  square  feet:  first  floor 
onl.v  of  fireproof  construction;  tin  roof, 
stone  facing.  Drawings  and  specifications 
ma.v  be  obtained  from  the  custodian  of 
site  at  Mansfield.  Ohio,  or  at  this  office. 
at  the  discretion  of  the  Supervising  Archi- 
tect. J.^MES  KNOX  T.A.YLOR.  Supervis- 
ing Architect. 


CONCRETE  SUB-CONTRACTORS 
WANTED. 
We  have  about  twenty  thousand  cubic 
yards  of  concrete  work  distributed  in 
small  bridges,  abutments.  headgates. 
drops,  etc..  which  we  will  let  to  responsi- 
ble contractors  In  quantities  to  suit  at 
good  prices. 

JANSEY    BROS.-BOOMER    &    HUGHES. 
1-2  Mackie  Bldg.. 
Calgary,  Alberta. 


U.  S.  ENGINEER  OFFICE.— Galveston, 
Texas,  May  1,  1912.  Sealed  proposals  for 
constructing  concrete  sidewalk,  brick 
pavement,  concrete  curbing  and  drains  at 
Fort  Travis  Reservation.  Port  Bolivar. 
Galveston.  Texas,  will  be  received  here 
until  12  o'clock  noon.  May  31,  1912,  and 
then  publicly  opened.  Information  on  ap- 
plication. EARL  I.  BROWN,  Major, 
Engrs. 


NOTICE. 

Bids  for  the  improN'ement  of  about  two 
and  one-half  miles  of  streets  by  curbing, 
grading  and  paving  the  same,  estimated 
cost  is  about  $85,000.00,  will  be  received 
by  the  Board  of  Local  Improvements  of 
the  City  of  DuQuoin,  Illinois,  until  the 
24th  day  of  May  at  9  o'clock  a.  m.,  1912. 

Plans,  profiles  and  specifications  on  file 
with  the  City  Clerk. 

E.  E.   J.\COBS,   Mayor. 


Drag  Line  Dredge — For  Sale 

!'al}<c  liippcr,  Ijuckct,  engine;   boiler  in 
good  condition. 

F.  W.  HALL, 

Madison,  Wis. 


PLACE  YOUR 


CALLS  FOR  BIDS 


for   construction  work  in 
the    advertising    pages   of 


ENGINEERING  & 
CONTRACTING 


52^0  of  our  subscribers  are  con- 
tractors and  these  include  three- 
fourths  of  the  leading  contract- 
ractors  of  the  United  States 
and  Canada. 

Our  advertising  columns  offer 
the  best  possible  means  of  reach- 
ing the  greatest  number  of  those 
interested  in  bidding  on  con- 
struction work. 


Rate  for  PropoBal  Advertising  $2.40  an  inch. 

Copy  received  until  Monday  noon 

preceding  Publication  Day. 
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We  want  you  to  ask  for  our  Catalog,  and  see  why  the  Western  Elevating  Gracr 
Developea  to  The  Highest  Standard. 

Why    such   distinctive   features    as   direct 
draft  from  king-bolt  to  plow — 

Four  adjustments  of  the  plow — 

Automatic  belt  tightener — 

Malleable  bearings  to  carrier  rollers 

Combine  greater  strength  with  lighter  weight 

IVrile  j(s  for  particulars  today 

WESTERN  WHEELED  SCRAPER  CO. 


SOLVED  AT  LAST— A 

Mule  Collar 

Made  for  Horses  also 

Extra  Heavy  Constraction 

Curled  Hair  Face 

Doable  Extra  Heavy  Leather 

All  Ratsett 

Wo  Draft 

Graders  Harness,  Collars  and 
equipment  our  specialty. 

Write  for  prices 

Foster-Helmreich-Wagner  Harness  Co.,   kaJisas arv^Mo. 


EARTH  WORK-And  its  Cost 

BY  HALBERT  P.  GILLETTE,  Al.  Am.  Soc.  C.  E. 

Editor  Engineering  &  Coxtr.'VCting 

A  book  that  should  be  in  the  hands  of  every  man  whsiu 
charge  of   "moving  dirt,"  whether  with  pick  and  shovtjfol, 
and  scraper,  steam  shovel  and   dredge,  or  any  other  tfcl 
digging  and  conveying  earth.     The  contents  include:— 

The  Art  of  Cost  EstimaMnc — Earth  Shrinkage — Earth  aasaiflcatlon— Cositajs 
eningand  Shovellns — Cost  of  Dumping.  Spreadfns.  Rolling,  etc.— Cost  by  V^te^■ 
rows  and  Carts — Cost  by  Waerons — Cost  by  Buck  and  Drag  Scrapers— C^jgiii 
Scrapers — Cost  by  the  Elevating  Grader — Cost  by  Steam  Shovels— Cost  ^ 
How  to  Handle  a  Steam  Sho\-el  Plant  —  Summary  and  Table  of  Co-^i  - 
Trenching  and  Pipe  Laying; — Cost  of  Hydraulic  Excavation — Cost  n[  i 
Miscellaneous  Cost  Data — Earth  and  Earth  Structures — Rapid  Fleld&iii; 
Work — Overhaul  Calculation — A  Small  "Home-Made  "Dipper  Dredee  or sie;?.. 
— Detailed  Description  and  Drawings — Cost  of  Making' the  Dredge — CostolCiffi; 

Cloth,  5x7^  in.,  260  pages,  50  figures  and  illustrations;  $2  net,  po£id, 

THE     MYRON     C.    CLARK    PUBLISHING^). 

60S  So.  Dearborn  Street,  CHICAGO,  ILL. 
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DO  VOU  WAINT  AINV  ? 

Apply,  Write,  Wire  or  Phone  to  the  Old  Reliable 

KOENIG'S  LABOR  AGENCIIS  \ 


MALE  HELP 

OF  ALL  KINDS 

Furnished  Free 


612  Walnut  Street 

ST.  LOUIS 

Phone  Main  2766 


507  Bluff  Street 

KANSAS  CITY 

Phone  Main  796 


65  Poplar  Avenue 

MEMPHIS 

Phone  Alain  4532 


107  N.  Main  St  ;t 

LITTLE RCK 

Old  Phone  135 


PETER  E.  MEAGHER 

PETER  E.  MEAGHIl 

Railway,  Mining  and  Contractors'  Equipment 
New  and  Second  Hand 

LABOR    AGENT 

Male  help  furnished  to  employers  freeof  chae 

No.  409  WEST  MICHIGAN  ST. 

Warehouse  and  Yards: 

One  man  or  a  carload 
Send   us    a   trial    order 

Railroad  St.  and  10th  Ave. 

No.  409  WEST  MICHIGAN  ST. 

DULUTH,  MINN. 

DULUTH,  MINN. 

En^ineerin^^  &  Contracting 

I  Devoted    to   the   Economics    of    Civil    Engineering    Design 

and    to   Methods   and    Cost  of   Construction 

Published  every  Wednesday  by  The  Myron  C.  Clark  Publishing  Company.  608  S.  Dearborn  St.,  Chicago,  III. 
^  EDITORS:    H.  P.  Gillette,    C.  S.  Hill,    C.  T.  Murray,    H.  B.  Kirkland,    S.  C.  Hadden.        MANAGER:    F.  P.  Burt. 

h'°^J^^L¥r^«^lfJ^^niTfn^.rffTV!''^lJ^f,f,  '"""'  i"  ^"""^  ^"""-  Cuba.  M.xico.  Alaska.  Hawaii.  Guam.  Porto  Rico.  Phit,ppi«e  Is 
of  Panama.  Canal  Zone  and  Island  o,  rutu.la.  tS.OO  a  year  (sg  issues)  to  Dominion  of  Canada.    tiOO  a  year  (.SSiyues)  to  all  other  countries. 


Islands.  RepubtU 


Volume  No.  22. 


C  O  X  TENTS. 


Mav  29,   1912. 


SECTION: 

<  a  Means  of  Prevenilng  Settling 
ngs  in  Sinliing  Adjacent  Founda- 


59:, 


,  ARTICLES: 
1   Facing  and  Capping  \\  ith  Con- 

•iib  arid  Stone  Ham r.il  ; 

1      Effects    of    Kxiiosed    and    Sub- 

, Hams  on   Mississippi    River o9i; 

\\\  of   I'oz/.oulana   with    Portland 

ilfor  Marine  Concrete  Work.s 597 

living  Cement  Drain  Tile  by  Hand 
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A  Correction. 

|;ue  of  May  15,  page  547,  the  cost 
the  world's  deepest  diamond  drill 

^iven.  The  decimal  point  is  mis- 
I'he  column  showing  the  cost  per 
,     It  should  be  one  place  more  to 

taking  the  cost  per  lineal  foot  ten 
.indicated. 


'  as  a    Means    of    Preventing 

of   Buildings    in    Sinking 

djacent  Foundations. 

is  a  familiar  resort  for  solidify- 
.-.  Recently  il  is  becoming  increas- 
ar  as  a  means  for  solidifying  earth 
d  rock.  Its  first  considerable  use 
ter  purpose  was  perhaps  in  sink- 
through  unstable  and  vvater-bear- 
:1.  Then  came  its  use  in  tunnel- 
osing  rock  seams  which  admitted 
le  workings.  Lastly  it  has  been 
n  solidifying  subsoils  on  which 
dations  were  to  be  buiit.  In  all 
grouting  has  proved  its  efficacy, 
now  be  included,  we  think,  among 
engineering  procedures, 
lestion  has  been  seriously  raised 
mage  may  not  exist  to  the  founda- 
licago  buildings  because  of  the  ac- 
draining  off  in  new  foundation 
e  sand  lying  between  bed-rock  and 
vering.  To  appreciate  the  possibil- 
f  explanation  of  the  subsoil  con- 
Chicago's  heavy  building  district 
y.  Bed-rock  in  downtown  Chi- 
t  a  depth  varying  from  80  to  130 
ng  it  are  gravel  and  sand,  hard- 
clay.  In  places  the  hardpan  lies 
:  rock,  but  more  generally  a  sand 
stratum  intervenes.  In  heavy 
irk  curbed  wells  are  sunk  to  rock, 
les.  only  to  the  hardpan  above  it, 
wells,  filled  with  concrete,  form 
which  the  building  columns  are 
nailer  buildings  universally  and 
e  older  heavy  buildings  are  found- 
ager  footings,  or  piles,  within  the 
verlying  the  hardpan.  The  possi- 
•nt  feared  is  that  of  the  older  and 
ildings.    whose      foundations      are 


above  hard  material,  due  to  the  process  of 
sinking  foundation  wells  to  rock  for  new 
buikiings. 

In  sinking  these  wells  the  earth  is  excavat- 
ed and  the  well  curbed  with  wood  staves  until 
rock  bed  is  reached.  When  the  material  di- 
rectly overlying  the  rock  is  sand  and  gravel 
it  commonly  carries  water  enough  to  make 
considerable  pumping  necessary.  This  pump- 
ing draws  quantities  of  sand  from  the  gravel 
layer  adjacent  to  the  well  and  when  a  score 
or  more  wells  are  sunk  for  a  single  build- 
ing the  depletion  of  sand  from  the  surround- 
ing material  may  easily  be  considerable  and 
may  extend  for  considerable  distances  beyond 
the  actual  building  area.  It  is  anticipated 
that  the  void  thus  left  may  allow  the  ma- 
terial above  to  sink  and  carry  down  with  it 
the  floating  foundations.  Obviously  the  amount 
of  settlement  cannot  be  great,  but  of  course 
no  great  sinkage,  particularly  if  it  be  uneven, 
is  required  to  cause  material  dan:age  to  build- 
ing superstructure. 

That  the  possibilities  cited  are  not  ground- 
less is  indicated  by  frequent  instances  of  set- 
tlement of  buildings  adjacent  to  new  well 
foundation  work.  .'\s  a  specific  example  we 
may  instance  the  foundation  work  now  in 
progress  for  a  new  large  building  near  the 
Dearborn  St.  railway  station  in  Chicago.  Well 
foundations  are  being  sunk.  The  adjacent 
buildings  are  all  of  the  older  generation  and 
have  foundations  at  no  great  depth  within 
the  upper  clay.  The  old  building  immediately 
adjacent  to  the  new  foundations  was  under- 
pinned in  anticipation  of  damage,  but  no  pre- 
cautions were  taken  in  case  of  the  next  build- 
ing beyond.  Both  buildings  have  settled.  In 
the  case  of  the  building  which  was  under- 
pinned this  settlement  has  been  uniform  and 
the  upper  structure  has  suffered  no  damage. 
The  second  building,  which  was  not  under- 
pinned, has,  however,  settled  unevenly  and 
has  been  considerably  damaged. 

Such  instances  of  settlement  are  of  course 
common  under  other  conditions  of  subsoil 
and  foundation  construction  than  have  been 
described  as  peculiar  to  Chicago  and  to  lay 
the  cause  in  this  instance  to  the  removal  by 
pumping  of  the  sand  next  to  the  bed-rock 
may  seem  like  seeking  far  afield  for  a  reason 
that  sits  on  the  doorstep,  hut  this  is  the  cause 
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to  which  the  builders  lay  the  trouble.  It  is 
to  be  noted  in  support  of  their  contention 
that  settlement  followed  the  pumping  of  the 
wells  and  progressed  as  the  pumping  contin- 
ued. .Altogether  the  building  which  was 
shored  up  and  settled  evenly  sank  about  4 
ins.  This  example  is  only  one  of  many  that 
are  offered  as  evidence  by  architects  and  en- 
gineers who  support  the  argninent  that  there 
is  hazard  in  the  continual  removal  of  sand 
from  over  the  bed-rock  by  sinking  founda- 
tion   wells. 

Without  going  into  details  of  the  exact 
method  to  be  followed,  it  would  seem  from 
the  success  had  with  grouting  that  it  might 
be  employed  in  foundation  w-ell  sinking  so  as 
to  do  away  entirely  with  the  abstraction  of 
sand  from  the  soil  surrounding  these  wells 
and  perhaps  even  might  make  pumping  un- 
necessary. For  e.xaniple.  if  wlien  the  gravel 
stratum  had  nearly  been  reached  in  sinking 
a  caisson,  several  pipes,  say,  for  example,  well 
points,  were  driven  downward  and  outward 
at  points  around  the  periphery  of  the  exca- 
vation and  grout  were  forced  through  these 
into  the  gravel,  it  would  harden  and  form  a 
collar  around  the  well  bottom  and  completely 
prevent  any  dangerous  inflow  from  the  sides. 
Only  very  simple  apparatus  would  seem  to 
be  necessary  for  this  grouting  operation :  the 
distance  from  the  surface  down  to  the  gravel 
stratum  would,  it  would  seem,  be  great 
enough  in  nearly  all  cases  to  give  a  gravity 
pressure  sufficient  to  inject  the  grout  well 
into  the  soil.  In  such  case,  a  surface  grout 
tank  and  lines  of  hose  from  it  to  the  well 
points  would  be  all  the  apparatus  required. 

We  are  not  aware  that  grouting  has  ever 
been  attempted  for  the  exact  kind  of  work 
described.  In  an  instance  of  which  we  know 
in  Chicago  air  locks  were  fitted  into  the 
wells  and  the  water-bearing  strata  were  ex- 
cavated through  under  air  pressure.  Doubt- 
less this  would  be  the  logical  procedure  when 
the  depth  of  water-bearing  material  was  con- 
siderable. In  most  cases,  however,  we  under- 
stand that  the  gravel  stratum  is  not  thick, 
and  when  it  is  not,  grouting  would  seem  to 
be  a  very  simple  recourse.  We  should  be 
glad  to  hear  the  opinion  of  our  readers  ex- 
perienced in  foundation  well  driving  in  Chi- 
cago. 
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Method  of  Facing  and  Capping  With 
Concrete  a  Crib  and  Stone  Dam. 

The  accompanying  drawing  shows  a  section 
of  crib  and  stone  dam  which  was  faced  and 
capped  with  concrete,  while  submerged  as  in- 
dicated. The  work  formed  a  portion  of  the 
Lachine  Canal  improvement  and  is  described 
as    follows    in    "Contract    Record,"    .^pril    '24, 

eveiof  Concrete  Surface 


Sketch     Showing    Method     of     Facing     Sub- 
merged   Dam    with    Concrete. 

1912,  by  Lieut. -Col.  Lordly,  Engineer  in 
Charge.  Lachine  Canal : 

.\t  the  time  of  doing  the  work  there  was 
a  head  a.gainst  the  upper  side  of  the  dam  of 
about  1  ft.  and  accompanied  by  heavy  waves 
during  windy  weather.  This  dam  w-as  orig- 
inally a  crib  and  stone  structure  which  had 
been  badly  damaged  by  the  action  of  the  ice 
and  freshet  of  previous  years,  thus  causing 
heavy  leaks  through  it.  The  object  of  tlie 
dam  is  to  form  an  entrance  into  the  upper 
end  of  the  canal  and  to  prevent  vessels  from 
being  swept  into  the  swift  current  of  the  River 
St.  Lawrence.  The  sketch  shows  the  method 
of  holding  in  place  the  big  timber  molds,  be- 
hind which  the  concrete  was  to  be  depos''ed, 
and  secured  to  the  cribwork  of  the  dam. 

The  100-ft.  molds,  formerly  made  for  the 
work  on  the  canal  slope  walls,  were  used  but 
w-ere  secured  in  a  different  manner  than  be- 
fore as  the  facing  of  the  dam  is  almost  ver- 
tical. The  slope  walls  were  1  to  1,  and  it 
was  quite  easy  to  keep  the  molds  from  slid- 
ing. In  this  case  the  footin.g  for  the  mold 
was  also  poor  as  the  toe  of  the  dam  had 
been  clammed  out  to  form  a  trench  for  the 
new  foundation.  This  meant  a  different  meth- 
od than  before  of  holding  up  the  molds  in 
position  and  providing  means  to  keep  them 
in  nlace  at  the  bottom. 

Five  steel  cables  were  used  with  each  mold, 
three  of  %  in.  and  two  of  %  in.  The  former 
were  attached  to  the  inside  bottom  of  the 
mold  and'  sufficient  tension  was  put  on  when 
tied  to  the  top  of  the  dam  to  make  the  cable 
tight.  The  other  two  cables  were  first  fixed 
bv  the  divers  to  the  bottom  of  the  crib, 
about  3  ft.  up,  and  carried  out  under  the  mold 
and  then  up  over  the  outer  face,  twisted 
around  a  timber  at  the  ton  of  the  mold  and 
then  secured  to  a  post  h.xed  on  the  dam. 
These  cables  were  got  ready  and  laid  on  the 
bottom  before  the  molds  were  lowered  into 
place.  Without  these  latter  cables  the  wei.ght 
of  the  concrete  mass  behind  the  mold  would 
cause  it  to  swing  outward  on  the  hinge  formed 
by  the  three  inner  cables.  The  inner  cables 
were  only  to  carry  the  weight  of  the  mold 
and  to  keep  it  from  settling  down.  K  bulk- 
head of  plank  was  then  placed  at  the  ends 
of  the  mold,  and  at  intermediate  points,  de- 
pending on  the  current,  thus  confining  the 
water  and  stopjiing  the  eddies.  The  greatest 
difficulty  appeared  in  preventing  the  water 
from  rushing  through  the  loo"se  crib  and 
stonework  of  the  old  dam.  This  was  over- 
come by  placing  large  sheets  of  canvass 
against  the  face  of  the  old  crib  and  securing 
it  well  down  at  the  botom.  Once  in  place 
the  water  held  it  in  position  and  a  few  batches 
of  concrete  at  the  bottom  soon  overcame  anv 


leakage.  The  entire  length  of  concrete  fac- 
ing done  in  this  manner  was  exactly  one-half 
mile  and  every  leak  in  the  dam  was  success- 
fully stopped.  The  wave  action  due  to  the 
winds,  and  passing  steamers,  which  came 
close  to  the  dam,  caused  some  trouble  in  op- 
erating the  plant  at  times,  but  the  steel  ca- 
bles prevented  the  molds  from  moving.  The 
success  of  this  kind  of  work  depends  largely 
on  the  precautions  to  firmly  secure  the  molds 
in  position  and  to  keep  them  watertight. 

The  concrete  is  usually  best  filled  in  be- 
hind the  molds,  under  the  conditions  of  this 
work,  by  filling  about  one-third  the  depth 
first,  rnoving  from  end  to  end  of  the  mold 
while  filling,  and  completing  the  section  after 
this  has  set.  -If  the  molds  are  filled  imme- 
diately to  the  top  a  slide   is  apt  to  occur. 

.\  concrete  consisting  of  good  coarse  sand 
and  run  of  crusher  stone,  mixed  a  little  bet- 
ter than  1:3:6,  proves  suitable  for  ordinary 
work,  but  if  there  is  much  agitation  behind 
the  molds,  and  some  leakage,  it  will  be  nec- 
essary to  add  at  least  one  bag  of  cement 
more  per  each  yard  placed.  The  molds  were 
generally  removed  on  the  fifth  day  after  the 
concrete  had  been  placed  behind  them.  With 
some  slight  exceptions  the  face  of  the  wall 
w-as  even  better  than  is  ordinarily  seen  in 
work  done  in  the  dry.  The  dam  above  de- 
scribed when  finished  completely  will  have 
both  the  sides  and  the  top  faced  with  con- 
crete and  the  nose  of  the  coping  protected  by 
a  14x%-in.  steel  plate.  The  outer  end,  or  ice 
breaker,  is_  completely  protected  by  a  steel 
plate   covering. 


Backwater  Effects  of  Exposed  ,h 
merged  Dams  on  the  Rock 


Sub. 


Rapids  of  the  Upper  Mi 
sissippi   River. 

Contributed    by    Charles    W.    Durham*  i 

Assistant   Engineer.    Upper  Missf  *' 
River    Improvement   '   '''' 


iet  irr 


Dry  Season  at  Panama. — The  dry  season, 
now-  closing  at  F'anama  has  been  the  driest 
of  record  on  the  Isthmus  since  the  .'\mericari 
occupation  of  the  Canal  Zone,  and  judgin.g 
from  the  records  available,  probably  the  driest 


It  is  not  the  intention  of  the  w.. 
cuss  the  merits  of  the  various  back., 
mulas,  but  to  state  actual  results  inW  , 
authenticated  cases  on  the  Rock  IslaiP  *' 

Much  attention  has  been  given  ot'e*' 
to    the   backwater   effects   of  both    - '' 
and    exposed    dams    in    modifying  - 
reducing  currents   on   river  rapids 
bottom  is  of  rock,  and  in  deepenin:;., 
on     shoals.       In     many     instances  ' 
streams,    especially    in    France   and  t, 
submerged    dams    extend    entirely  ;«. 
river   and    form   ground-sills,  but  i' 
are    usually    built    on    alluvial   or 
toms,    and   not    so   much    for  the  (,   , 
backwater    as    for   the    collection  oif, 
and   prevention   of   scour.     In  the   c' 
tioned    below,   the   dams   run  across  ; 
channel    water   only,   cor.necting,  h. 
one  case   (Dam  18)  with  an  expos. 

On  the  upper  Mississippi  River 
efficient  example  of  submerged  dam- 
below  Duck  Creek  Chain  on  the  Ri 
Rapids.  Figure  1  is  a  sketch  of  D 
Chain  and  vicinity,  showing  the  u 
other  features  luentioned  in  the  i  - 
below. 

Duck  Creek  Chain  wms  the  first  • 
luerous  rocky  chains  obstructing 
to  be  improved  (1867),  and  if  w.ts 
covered  that  the  supposed  extreme 
plane  to  4  ft.  below-  which,  the  e  , 
by  cc-fferdam  and  chisel  boats  «; 
out,    was   erroneous,    and   that   the 


Fig.    1 — Duck    Creek    Chain,    Rock    Island    Rapids,    Mississippi     River,    Improvemt  b» 

Backwater   of    Submerged    Dams. 


since  the  earliest  French  days.  The  month 
of  .^pril  completes  five  months  of  continuous 
dry  weather.  During  the  period  from  De- 
cember, 1911,  to  April,  1912,  inclusive,  the 
rainfall  has  amounted  to  only  5.18  inches  or 
27  per  cent  of  the  normal  for  the  dry  season. 
Last  year  the  dry  season  rainfall  amounted 
to  36.57  inches  or  188  per  cent  of  the  normal. 


channel  through  the  chain  was 
shallow,  affording  only  3  ft.  inste; 
required  4  ft.  at  extreme  low  w 
remedy  this  error  by  rock  excri.: 
.cofferdam  and  chisel  boats  or  drillbo 
have  been  very  costly,  and  recourse 
to  contraction  of  waterway.  A  tra 
(91/2—1885)   was  built  along  the  low 


ig  dai 

oi'l' 


1912. 
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»k-  Chain,  connected  with  the  shore 
fam  traverses  (9  and  10-1893).  .\ 
i^_1896)  was  also  built  on  the  II- 

■  opposite  Duck  Creek  Chain,  con- 
e  wing  dams  11  and  20.     It  is  to  be 

■  the  contraction  thus  secured  was 
e  to  the  Illinois'  wings,  as  the  long 
il  the  Moline  pool  dam  was  not 
niious,  and  the  gap  was  not  closed 

The  effect  of  these  dams,  all  of 
e  built  to  a  crest  elevation  of  4  ft. 
water,  was  to  deepen  tlie  channel 
entire  len.^th  of  the  chain,  but  not 
at  the  foot.  The  current,  mod- 
he  beginning,  was  so  increased  as 
pstream  navigation  very  difficult:  in 
•urrent  on  this  chain  became  the 
i  the  rapids.  To  moderate  this  cur- 
to  increase  the  depth  on  the  lower 
e  chain,  a  series  of  11  submerged 
constructed  in  1898,  crossing  the 
■low  the  chain  at  about  500  ft.  in- 
e  upper  one  being  about  1,000  ft. 
Ti  from  the  lower  end  of  the  chain, 
ower    one    about    (S.OOO    ft.     f.irther 


determine  the  amount  of  backwater  due  to 
the  submerged  dams,  on  account  of  the  com- 
plications introduced  by  the  numerous  wings 
and  longitudinal  dams,  but  in  view  of  the 
moderated  current  and  soundings  at  the  foot 
of  the  chain,  it  is  estimated  that  the  resultant 
backwater  is  ab^nu  1  ft.  at  that  locality. 

.\  project  has  been  made  for  raising  the 
low-water  surface  at  head  of  Duck  Creek 
Chain  2  ft.,  so  as  to  afford  6  ft.  at  low 
water,  by  means  of  the  backwater  from  a 
series  of  exposed  wing  dams  extending  up- 
stream from  Bettcndorf,  which  is  about  4 
miles  below  the  foot  of  the  chain. 

To  still  further  improve,  by  means  of  back- 
water and  contraction,  the  channel  at  Camp- 
bell's Chain  (Fig.  2)  after  the  rock  excava- 
tion by  means  of  cofferdam  and  chisel  boat 
had  been  completed,  the  chute  was  closed  (8 — 
1889)  and  •'!  wings  were  built  (3,  6%  and  7— 
1891).  Of  these  dams,  which  were  built  of 
the  regular  shape  of  rock  and  brush,  the 
closing  dam  had  a  crest  elevation  of  G  ft. 
anil  the  others  4  ft.  at  low  water.  The 
1>:u-kwater   ftTcct    'ti   these   dams   resulted   in   a 


;tch  Showing  Effects  of  Dams  Built  to   Obtain   a   Deeper  Channel   for   Navigation. 


.  These  dams,  with  a  crest  eleva- 
t.  below  Imv  water,  extend  wholly 
across  the  channel  (not  the  water- 
rding  to  the  depth  of  water  at 
ty.  The  submerged  dams  were 
in  reducing  the  slope  and  conse- 
ity  of  the  current,  and  in  providing 
depth  at  the  lower  end  of  the 
;re  was  no  attempt  to  build  these 
ly  regular  cross  section  or  shape, 
1,  which  was  broken  rock  obtained 
ise  other  than  the  handling,  from 
ition  at  other  chains  being  thrown 
:s  on  prescribed  lines  with  more 
speed  than  accuracy, 
■en  found  impracticable  to  exactly 


material  increase  of  depth  on  Winnebago, 
Campbells,  Cabin  and  St.  Louis  chains,  and 
a  lesser  but  beneficial  increase  above.  The 
sketch  and  profile  (Fig.  '2)  and  Table  I  shows 
the  results  in  detail. 

The  velocity  of  the  current  on  Campbell's 
Chain  was  sufficiently  increased  to  keep  the 
channel  clear  of  troublesome  sand  deposits 
working  down  from  Hampton  Pool,  but  not 
enough  to  interfere  with  upstream  navigation. 


A  bill  has  been  introduced  in  the  French 
Chamber  of  Deputies  to  authorize  a  loan  of 
about  $30,000,000  for  various  railway  and  har- 
bor improvements  in  French  West  Africa. 


"WATER  SURFACES  ON  THE  ROCK   ISLAND    RAPIDS.    SHOWING    THE    PERMA- 

I 


Inter- 


NENT  EFFECTS  OF  DAMS  3,  6%. 
— Elevation. , 


AND  S. 


ediate 

At  L.  W. 

At  L,.  w^ 

Incre- 

stances 

1864. 

1891. 

ment. 

Feet. 

Feet. 

Feet. 

Feet. 

39,75S 

39,769 

0.011 

2,000 

3S.0O9 

38,112 

.013 

3,100. 

36.668 

36,761 

.093 

2,650 

36,263 

36,608 

.345 

3,000 

35,704 

36.274 

.570 

6,400 

34,787 

35,923 

1.136 

3,300 

34,372 

35.923 

1.551 

2,800 

33,812 

35,113 

1.301 

1,300 

33.512 

34.692 

I.ISO 

4,650 

.32.838 

34.230 

1.392 

4.900 

32,265 

32.665 

0.400 

Location  of  Bench  Marks. 

Head  of  Sycamore  Chain. 
SOO  ft.  above  foot  of  Sycamore  Chain. 
Head  of  Crab  Island  Chain. 
Head  of  St.  Louis  Chain. 
800  ft.  below  head  of  Cabin  Chain. 
Hampton.  111. 

600  ft.  above  head  of  Campbells  Chain. 
Foot  of  Campbells  Chain. 
Opposite  pool  below  Campbells  Chain. 
Head  of  Winnebago  Island. 
Abreast  of  pool  below  Winnebago  Lsland. 
The  L.  W.  of  1891  coincided  with  that  of  1864  at  all  points  along  the  river  from  St.  Pfeiul 
1  except  on  the  R.  I.  Rapids.) 


Use  in  Italy  of  Pozzuolana  with  Port- 
land Cement  for   Marine   Con- 
crete Works. 

The  use  of  reinforced  concrete  for  struc- 
tures in  sea  water  is  questioned  by  many  en- 
gineers. The  possibility  of  corrosion  of  the 
reinforcing  metal  exists  and  prudence,  it  is 
asserted,  urges  that  no  chances  be  taken.  It 
is  interesting  to  note,  therefore,  in  a  report 
to  the  International  Congress  of  Navigation 
by  Mr.  L.  Luiggi,  Inspector  General,  Corps  of 
Civil  Engineers.  Italy,  the  claim  that  a  mix- 
ture of  pozzuolana  with  Portland  cement  will 
produce  a  concrete  impervious  to  and  unaf- 
fected by  sea  water  and  in  which,  consequent- 
ly, reinforcement  can  be  used  safely.  The 
following  extract  describes  the  process  of 
making   the    impervious   concrete : 

.\  proportion  wdiich  gives  good  results  is 
that  of  the  addition  of  100  to  150  kgs.  of 
finely  powdered  pozzuolana,  according  to  the 
juantity  of  soluble  silica  contained  in  the 
various  classes  of  pozzuolana  from  Baccoli 
or  Rome,  to  the  weakest  regulation  mixture, 
adopted  by  the  Italian  government  for  rein- 
forced concrete,  of  300  kgs.  of  cement.  0.4 
cu.  m.  of  sand  and  0.8  cu.  ni.  of  gravel,  or 
stone  broken  to  pass  through  a  ring  3  cms. 
in  diameter.  When  the  proportion  of  cement 
is  to  be  increased,  as  happens,  for  example, 
in  the  manufacture  of  the  large  hollow  or 
tloating  blocks  used  in  the  foundation  of 
breakwaters,  or  other  structures  exposed  to 
the  shock  of  waves,  and  in  which  400  to  4.50 
kgs.  of  cement  should  be  used ;  or  again  for 
piles  to  be  driven  with  the  pile  driver  and 
wlierein  the  amount  of  cement  is  raised  to 
450  or  500  kgs.,  the  quantity  of  pozzuolana 
should  also  be  increased  and  carried  to  one- 
tliird  to  one-half  the  quantity  of  cement  en- 
terin.g  into  the  composition  of  the  mortar. 
The  cement  and  pozzuolana  should  be  mixed 
dry.  'The  use  of  crushers  is  to  be  advised  in 
jrder  to  grind  up  the  grains  of  pozzuolana 
and  to  obtain  a  close  and  uniform  mixture 
with  the  cement.  This  is  the  method  which 
has  been  adopted  for  certain  works  in  Cali- 
fornia. The  mortar  or  the  concrete  is  then 
made  by  mixing  the  ingredients  with  all  the 
precautions    recommended   by   experience. 


Cost  of  Making  Cement  Drain  Tile  by 
Hand  on  an  Isolated  Job. 

Contributed   by   R.    C.   Hardman.   Superintendent 

of   Construction.    War  Department.    Fort 

Huachuca.   Arizona. 

The  work  here  described  was  in  an  isolated 
place  where  clay  drain  tile  could  be  secured 
only  at  an  exhorbitant  price.  The  f i-eight 
alone  amounted  to  about  20  cts.  per  ft.  Resort 
was.  therefore,  made  to  cement  tile  matched 
by  hand,  using  unskilled  Mexican  labor.  The 
length  of  the  tile  made  was  297  lin.  ft. 

Two  sets  of  wooden  forms  were  built,  each 
having  molds  for  six  sections  of  tile :  these 
formed  the  outside.  For  the  core  mold,  or 
inside  form,  a  galvanized  iron  cylinder  was 
used.  This  cylinder  was  centered  inside  the 
wooden  mold  and  pulled  as  soon  as  the  cem- 
ent was  placed,  to  be  inserted  in  another  wood- 
en mold.  The  wooden  forms  were  let  stand  24 
hours  before  removal.  .\11  cement  was  hard 
tamped  and  was  a  1  :4  hand  mixture.  The 
tiles  molded  were  8x8  ins.x2%  ft.  outside  and 
G  ins.  diameter  inside.  The  cost  was  as  fol- 
lows : 


Materials: 
Cement.  4.5  bbls..   at   $3.43... 

Sand  on  site 

Lumber,   scrap    . .  .: 


Cost. 
.$15.44 


$15.44 

Labor: 
Carpenter,    9    hrs.    on    forms,    at 

$0.50     $  4.50 

Laborers.  66.5  hrs..  at  $0.15625...   10.39 
Laborers.   17.0   hrs.,   at  $0.1875...     3.19 


Cost 
per  ft. 


$0.0519 
$0.0152 


$18.0.8         $0.0609 
Total     $33.52  $0.1128 
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EARTH       AND        ROCK        SECT 


Types  of  Shaft  Bearings  for  Gyratory 

Crushers. 

The  central  or  vertical  shaft  on  which  the 
■;ru.shing  head  of  a  jryratory  crusher  is  mount- 
ed must  necessarily  be  itself  strong  and  heavy 
and  be  supported  by  a  bearing  of  great 
strength  and  durability.  In  some  of  the  larg- 
est crushers  the  weight  of  the  shaft  and 
head  amounts  to  T-5,000  lbs.     The  bearing  has 


Oil  Well 


Eln^&Conlg 


Fig.     1 — Section    Showing     Design    for    Ball 

and   Socket  Suspended  Shaft  in  a  Gates 

Crusher. 


to  provide  not  only  for  this  great  weight 
and  all  crushing  shocks  but  has  to  permit  of 
both  a  lateral  or  "rockable''  motion  and  a 
rotary  motion  of  the  shaft.  Naturally  dif- 
ferent designers  have  w'orked  out  different 
solutions  of  this  bearing  problem,  and  in  the 
accompanying  cuts  and  descriptions  we  outline 
three  of  these  solutions.  The  descriptions  are 
substantially  as  contributed  by  the  engineers 
of  the  different  manufacturers. 

B.^LL   .\ND    SOCKET    SCSPENStOX. 

The  suspension  bearing  illustrated  by  Fig. 
1  is  known  as  the  ball  and  socket  type  used 
on  the  Gates  breaker  built  by  .\llis-Chalmers 
Co.,  Milwaukee,  Wis.  This  bearing,  besides 
taking  care  of  the  lateral  movements,  permits 
of  a  fixed  lower  fulcrum  plane  for  the  shaft 
as  well  as  an  easy  vertical  adjustment.  The 
shaft  A  has  surrounding  it  a  bushing  B  which 
bushing  is  fi.xed  in  the  spider.  The  upper  sur- 
face of  this  bushing  is  machined  in  the  form 
of  a  portion  of  a  sphere,  whose  center  is  the 
fulcrum  point  of  the  shaft.     Upon  this  spher- 


Fig.    2 — Section    Showing    the    Bronze    Ball 

Supported    Shaft    in    a    Chalmers    and 

Williams    Crusher. 

ical  portion  of  the  spider  bushing  there  is 
placed  a  bearing  ring  C,  the  lower  side  of 
which  is  also  machined  as  a  portion  of  a 
sphere  whose  center  also  is  the  fulcrum  point 
X  of  the  shaft.  The  upper  side  of  the  bear- 
ing ring  is  machined  flat  and  .grooves  are  cut 


in  both  the  lower  and  upper  sides.  Arouna 
the  upper  end  of  the  cru.sher  shaft  and  en- 
gaging in  a  threaded  portion  at  the  top  of  the 
shaft  there  is  a  heavy  split  supporting  nut. 
the  bottom  surface  of  wfiich  rests  upon  the 
upper  plane  of  the  supporting  ring.  To  ad- 
just the  shaft  vertically  this  split  nut  may 
be  loosened  and  the  shaft  raised  or  lowered 
by  screwing  up  or  down  the  split  nut.  This 
type  of  suspension  forms  a  true  ball  and 
socket  bearing,  whose  center  is  the  fulcrum 
point  of  the  shaft  and  with  this  construction 
the  full  surface  of  the  bearing  is  effective  at 
all  times. 

Around  the  outside  of  the  spherical  ma- 
chined portion  of  the  snider  bushing  there  is 
an  upward  projecting  flange  forming  a  deep 
well  for  the  reception  of  oil  and  into  this 
well  a  large  quantity  of  oil  is  poured,  making 
the  bearing  operate  submerged  in  oil  at  all 
times  and  insuring  ample  lubrication  without 
constant  attention. 

In  the  operation  of  the  breaker  before  stone 
is  dumped  into  the  machine  friction  may  cause 
the  shaft  to  rotate  in  the  same  direction  and 
with  the  eccentric  at  the  bottoin  of  the  ma- 
chine. However,  when  rock  is  introduced  in- 
to the  breaker  the  rotation  of  the  shaft  in  that 
direction  has  been  foimd  not  onlv  to  be  re- 
tarded with  the  ball  and  socket  bearing,  but 
the  shaft  sometimes  turns  in  the  opposite  di- 
rection. It  accordingly  appears  that  this  shaft 
has  two  independent  motions,  the  bearing  rinQ 
taking  care  of  both  these  movements,  the  rock- 
ing motion  caused  by  the  eccentric  on  its  lower 
curved  bearing  surface  and  the  rotation  caused 
by  the  load   on  its  upper  planed   surface. 

BRONZE    n.\LL    BEARING. 

Figure  2  shows  the  spindle  tiearing  of  the 
gyratory  crusher  made  by  the  Chalmers  & 
Williams  Co.,  Chicago  Heights,  III.  The  fol- 
lowing description  is  from  information  fur- 
nished by  Mr.  W.  B.  Easton,  chief  engineer 
of  the  company : 

The  main  spindle  which  carries  the  head 
in  all  gyratory  crushers  is  inclined  at  a  slight 
angle  from  the  vertical  line — approximately 
1/100  in.  to  the  inch  in  its  length.  This,  of 
course,  brings  one  side  of  the  head  nearer  to 
the  concaves  than  the  other  side.  The  lower 
end  of  this  main  shaft  or  spindle  rests  in  :i 
bearing  which  in  turn  revolves  in  the  bottom 
casting,  this  bottom  casting  bein.g  bored  out 
true  with  the  vertical  center  line  of  the 
crusher. 

The  bearing  itself,  which  surrounds  the 
lower  end  of  the  main  shaft,  is  bored  out  by 
a  center  line  which  is  drawn  through  the 
point  where  tlie  inclined  axis  or  the  center 
of  the  inclined  shaft  would  intersect  the  cen- 
ter of  this  bearing.  This,  of  course,  makes 
the  inside  bore  of  the  bearing  about  a  differ- 
ent center  or  eccentric  to  the  outside  surface 
of  the  bearing  so  that  as  this  bearing  is  re- 
volving in  the  bottom  casting,  a  point  on  the 
head  on  the  main  shaft,  on  account  of  the 
angularity  of  the  shaft  is  continually  ap- 
proaching the  concaves  which  surround  it 
and  which  are  fastened  inside  of  the  liner 
section. 

This  bearing,  which  runs  around  the  main 
spindle  outside  of  the  bottom  casting  and  to 
which  the  bevel  gear  is  fastened,  is  called  the 
eccentric.  In  all  other  eccentrics  but  the 
Bronze  Ball  eccentric,. the  bore  or  hole  through 
this  eccentric  is  and  must  be  at  the  same  angle 
with   the   vertical    line   as   the   main    shaft. 

If  the  material  of  which  the  main  shaft  is 
made  was  such  as  to  permit  of  absolutely  no 
spring  or  variation  from  its  position  when 
standing  still,  there  would  be  no  reason  for 
any  other  bearing  or  kind  of  bearing  than  the 
one  described,  hut,  as  a  matter  of  fact,  no 
manufacturer  of  crushers  can  put  a  sufficient 
amount  of  material  into  these  main  shafts  or 
can  get  a  material  which  absolutely  will  not 
spring  out  of  line ;  therefore,  the  action  of 
crushing   continually   tends  to  bend   the   shaft 


which  is  supported  at  the  top  in  onel 
and  at  the  bottom  in  another  For  tT 
the  effect  of  a  very  hard  '  mass  f"  i 
jammed  in  on  one  side  would  be  tl^'j 
the  head  to  the  opposite  side,  or,  as  fT\ 
is  held  rigidly  at  the  top  and  bottom.ll  j 
it  at  about  that  point.  This,  of  courL  u 
tend  to  deflect  the  lower  end  of  the  u, 
that  instead  of  lying  parallel  through  [v* 
of    the    eccentric,    it    would   tend  tol/"' 


Fig.   3 — Section   Showing    Upper  Suintoi 
of  Shaft   in   an   Austin   Crushe 


the   top   in   one   direction,   and  at  theoH  i! 
in   the  opposite   direction. 

Referring   to    Fig.    2   it   will  be  s  i 
the   bearing    Y   in   the   eccentric  is  n  ■ 
the  bearing  in   a  ball  and  socket  pilli  bk  . 
and   therefore   the  bore   through  it,  i*l\'r 
the  vertical   shaft   runs,  can  be  madeini 
to  the  shaft  and  because  it  is  free  to  ill 
it  can  take  any  position  in  its  ball  arivc 
seat   to    suit    any   change   in   the  ang«l 
the   lower  end   of  the  shaft  may  ma  it 
the   vertical   line. 

The  difference  in  distance  between  :  i  •• 
caves  and  the  head  on  one  side  and  •  c  r 
caves   and   head   on   the   other  is  duo'; 
amount     of     angularity    which    the    l!  ■ 
given    from    the    vertical    line.     If  t  it. 
shaft  occupied  a  vertical  position,  thcik:: 
would,    of    course,    not    crush   any  r;   ' 
the    greater    this    angularity,    the  grfr 
rapidity    of    crushing.      Therefore,    .l!  ■ 
which  tends  to  reduce  this  angularity. U 
amounts   to  the   same  thing)    reductiie 
centricity   of  .,-the   bearing   in   which  i  « 
shaft  runs,  reduces  the  output  of  the '.is  i 


Fig.    4 — Section    Showing    Lower   Eer- 
Bearing  of  Shaft  in  an  Austin  Crif 

SUSPENSION    AND   ECCENTRIC  BEARi- 

Figures  3  and  4  show  the  suspeii!! 
eccentric  bearing  of  the  gyrating  cni^l 
bv  the  Austin  Manufacturing  Z<i-.  '' 
III.  The  following  description  is  t™ 
formation  furnished  by  Mr.  0.  E* 
sales  manager :  ,   .  u     .  u.t 

The  design  shows  a  suspended  oeais 
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jl  below  which  is  used  to  raise  the 
vie  making  an  adjustment  on  the 
^Jiension  bearing.  As  shown  by  Fig. 
;!ft  is  suspended  upon  a  bearing  lo- 
ihc  hub  of  the  spider,  the  eccentric 
the  shaft  being  the   least   possible 

I  this  point.  The  ideal  suspension 
Jit  would  be  from  a  point  at  which 
]\o  motion  but  as  this  point  is  lo- 
•  in  the  shaft  itself  such  suspension 
^hanical  impossibility.  The  object 
i  the  Austin  design  was  to  provide 
rtion  in  which  the  weight  is  carried 
/surfaces  formed  concentrically  with 
^'.f  gj-ration  and  located  as  near  to 
,)•  as' possible.  The  result  is  a  col- 
(t  from  the  shaft  and  bearing  upon 
i^ng  ring  as  shown  in  Fig.  3.  The 
;  f  the  ring  and  collar  are  curved  so 
■iduced  in  the  direction  of  the  mo- 

e  shaft  these  surfaces  would  inter- 

xis  of  gyration  at  the  point  where 
1  in  is  zero,  or,  in  other  words,  these 

rfaces  are  made  to  conform  to  the 
,  the  shaft. 

.  er  eccentric  bearing  of  the  Austin 
illustrated  by   Fig.   4.   which    illus- 


skiUed  operator.,.  The  construction  of  the 
car  IS  inexpensive,  the  number  of  parts  being 
few  and  the  same  pattern  being  used  for  both 
engines  with  but  few  and  slight  changes. 
The  engines  are  reversed  and  controlled  by  a 
single  throttle  and  reversing  slide-valve  in 
front  of  the  operator  and  exactly  similar  to 
the  slide-valves  of  the  engines.  Moving  the 
lever  controlling  this  valve  in  either  direction 
starts  the  car  in  tlie  corresponding  direction 
and  placing  it  vertically  shuts  off  air  from  the 
engine. 

The  a.xle  bearings  and  rod  bushings  are 
made  of  cast  iron.  The  crossheads  are  made 
of  cast  iron  turned  to  fit  the  guides,  and  are 
equipped  with  straight  pins.  The  cylinders 
are  cast  in  one  piece  with  the  valve  chests 
and  front  heads.  The  pistons  are  riveted  to 
the  piston  rods  which  are  screwed  into  the 
crossheads.  Plain  snap  rings  are  used  for 
piston  packing.  The  eccentrics  are  cast  on 
the  drive  wheels  and  eccentric  straps  and  rods 
arc  forged  in  one  piece  and  valve  stems  are 
made  without  any  adjustment  for  length,  so 
that  when  set  they  cannot  be  moved  out  of 
adjustment  by  unskilled  operators.  The  brake 
is    equipped    with    a    pawl    or    latch    which    is 
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Dump   Car   Driven    by    Air    Engine  Automatically    Charged    Each     i  rip. 


the  lubricating  system.     The  shaft 

ough    a    babbited    collar    which    is 

the  beveled   gear.     The   weight   of 

and  gear  is  carried  on  several  brass 

;hown.     The  collar   is  babbited   ec- 

;    that  is,   there   is   a  greater  thick- 

'  bbit  on  one  side  than  on  the  other. 

•   collar    is    revolved    therefore    the 

i;ing  through  it  is  caused  to  gyrate. 

nut  and  bolt  through  the  extreme 

e  crusher,  shown  in  Fig.  4,  is  used 

e  shaft  while  making  adjustment  to 

bearing,  this   adjustment   affecting 

the  crushed  material. 


matically  Charged  Air-Driven 

Side  Dump  Car. 
■    illustrated    in    the    accompanying 
vas    designed    by    S.    A.    Worcester 
:  a  mine  where   it  carried   material 
d  returned  empty.     The  car  is  de- 
Mr.  Worcester  in  the  "Engineering 
Journal."     .-Kir  was  available  at  100 
re  but  electricity  could  not  be  con- 
Used  for  the  work. 
I -in.  air  receiver  is  mounted  on  the 
.ind  is  automatically  recharged  after 
while    at    the    loading    station.      .'V 
•  coupling  on  the  car  which  is  con- 
the  receiver,  enters  a  corresponding 
tionary  coupling  as  the  car  strikes 
r  at  the  loading  station.     When'  the 
are  brought   together  the  stems   of 

valves  encounter  each  other  and 
ipened,  thus  admitting  air  from  the 
air  line  to  which  the  female  coup- 
:ached,  to  the  receiver  on  the  car. 
;    car    starts    away,    separating    the 

the  pressure  instantly  closes  the 
es,  thus  preventing  any  loss  of  air. 
ines  are  of  simple  construction  and 
so  that  as  few  adjustments  as  pos- 
lecessarj',  for  they  are  used  by  un- 


used for  liolding  the  car  in  place  against  the 
pressure  at  the  air  coupling,  which  is  sufficient 
to  push  the  empty  car  away  if  the  brake  is 
not  set.  The  car  door  latches  are  lifted  by 
the  lever  at  the  left  of  the  operator  and  all 
three  operating  levers  are  nearly  vertical  and 
close  together,  making  a  convenient  and  safe 
arrangement. 

Recent   Practice   in   Subaqueous  Rock 
Excavation   in  France. 

Harbor  and  channel  improvements  in  France 
involving  the  excavation  of  rock  under  water 
are  reported  upon  for  the  International  Con- 
gress of  Navigation  by  Mr.  P.  Vidal,  Engi- 
neer in  Chief,  Fonts  et  Chaussees.  Mr.  Vidal 
states  that  except  for  isolated  small  areas 
where  expensive  plant  was  not  warranted  very 
little  rock  excavation  has  been  done  recently 
by  blasting.  For  larger  works  involving  con- 
siderable quantities  recourse  has  been  had 
either  to  excavation  inside  caissons  or  to 
stamping  followed  by  dredgir.g  of  the  matters 
disaggregated.  The  movable  caisson  has  gen- 
erally been  preferred  when  it  was  required 
to  deepen  the  bottom,  along  a  wall  founded  on 
the  rock,  for  increasing  the  draft  of  water 
in  front  of  quay.  It  is  thus  that,  at  Nice,  part 
of  the  harbor  was  cleared  of  rock  by  means 
of  a  caisson  having  an  area  of  S2.o  sq.  m.  (9?) 
sq.  yds.),  suspended  from  two  lighters.  The 
plant  was  electric,  both  that  for  compressing 
ihe  air  and  that  for  raising  and  lowering  the 
suspended  caisson  by  means  of  41  electric 
jacks,  and  bringing  up  the  debris.  The  motors 
had  a  collective  force  of  90  to  100  h.  p.:  and 
a  gang  of  14  miners,  in  the  caisson  working, 
removed  from  3  to  4  cu.  m.  (on  an  average 
more   than  4  cu.  yds.)    per   hour. 

.At  Nantes  the  removal  of  (i,000  cu.  m.  (20,- 
98T  cu.  yds.)  of  hard  rock  was  lately  under- 
taken,    in     order   to    form,   at   the    foot   of   a 


quay  wall,  a  depth  (souiUe)  20  m.  (nearly  22 
yds.)  wide.  As  the  stability  of  the  quay  wall 
appeared  precarious,  only  execution  by  com- 
pressed air  was  contemplated ;  but  as  the  ex- 
pense and  the  time  required  seemed  too  great, 
it  was  dcided  to  take  off,  by  means  of  a  mov- 
able caisson,  a  band  only  6  m.  (6^  yds.) 
wide,  quite  at  the  foot  of  the  masonry,  and 
to  remove  by  stamping  the  remainder  of  the 
rock,  thus  isolated  from  the  works  that  bar! 
to  remain.  The  removal  by  stamping  has  also 
been  provided  for  of  20.000  cu.  m.  (21,872  cu 
yds.)  to  2.5,000  cu.  m.  (27,340  cu.  yds.)  of  rock 
emerging  from  the  channel  of  the  Loire,  above 
the  depth  of  bottom  to  be  obtained  for  al- 
lowing passage  under  good  conditions  of  ves- 
sels drawing  8  m.   (26%  ft.)  of  water. 

At  Brest  important  works  for  deepenini; 
the  military  harbor  have  required  the  removal 
of  more  than  12-5,000  cu.  m.  (1.5(),9.54  cu.  yds.~i 
of  various  rocks — shales  in  the  sheltered 
roads,  and  hard  gneiss  with  quartz  veins  in 
the  approach  to  the  harbor  proper.  The 
depths  to  be  obtained  for  the  bottoms  varied 
from  1-5.6  m.  (-51  ft.)  to  16.-5  m.  (-54  ft.)  un- 
der the  high  water  mark  of  spring  tides, 
which  attain  the  level  cf  7.1.  The  depths  re- 
quired were  less  in  some  parts  of  the  chan- 
nel :  but  the  thickness  to  be  removed,  very 
variable,  never  fell  below  1  m.  (3%  it.). 
.^fter  attempts  with  compressed  air,  which 
did  not  give  good  results,  a  rock-remover 
with  central  stamps  17..5  m.  (-58  ft.)  long, 
weighing  about  18  tons,  was  tried.  The  yields 
it  afforded  were  very  variable  according  to 
the  nature  of  the  rocks  encountered,  the  quan> 
titics  removed  having  sometimes  attained  200 
cu.  m.  (219  cu.  yds.)  daily,  and  have  even 
exceeded  that  figure  in  shale :  but  they  some- 
times fell  to  a  minimum  of  1.5  cu.  ni.  (16% 
cu.  yds.)  daily  in  very  hard  gneiss.  The  re- 
sults generally  appeared  sufficiently  favorable 
to  warrant  fresh  contracts  being  entered  into 
for  continuing  the  work  of  deepening  on  a 
larger  scale:  and  one  of  the  new  rock-re- 
movers w-ill  have  its  stamping  arrangement 
at  the  end.  so  as  to  be  able  to  work  quite  up 
to  the  foot  of  the  quay. 

In  the  southern  portion  of  the  Suez  canal 
the  deepening  works  have  encountered  rock 
beds  of  which  the  total  area  to  be  derpolished 
and  lowered  exceeded  39.000  sq.  m.  (3-5,880 
sq.  yds.).  Their  removal  therefore  formed 
the  subject  of  an  important  contract.  These 
rocks,  entirely  calcareous,  are  besides  of  very 
different  nature,  consisting  of  ordinary  lime- 
stones, calcareous  and  sometimes  siliceous  con- 
glomerates (as  a  rule  shelly),  colored  tufa 
and  alabaster.  Their  hardness,  also  very  var- 
iable, is  only  however  considerable  in  some 
tompact  beds  and  in  the  siliceous  conglom- 
erates. The  first  of  these,  beds  was  met  with 
2-5  years  ago,  when  the  first  increase  in  the 
draft  of  water  was  taken  in_hand:  and  their 
removal  down  to  the  required  depth  was  from 
the  beginning  effected  by  stamping.  .\lthouglT 
the  method  of  mechanical  rock-drilling  with 
the  use  of  explosives  was  minutely  investi- 
gated, it  was  rejected  on  account  of  its  cost, 
which  appeared  high  for  two  reasons — increase 
in  the  expense  of  the  cube  unit  to  he  re- 
moved, and  obligation  to  remove  a  larger 
quantity  than  was  strictly  necessary,  because 
a  regular  bottom  cannot  be  obtained,  and  its 
highest  points  must  not  exceed  the  level  im- 
posed. Besides,  the  explosions  might  hurl  to 
some  distance  pieces  of  rock  w-hich.  if  not  re- 
covered, would  form  a  shoal  above  the  newly- 
formed  bottom. 

In  these  stampings,  which  were  continued 
and  became  more  and  more  important,  the 
power  of  the  machines  brought  into  opera- 
tion increased  regularly  with  the  increase  of 
the  quantities  to  be  removed,  and  also  with 
the  extension  of  the  plant  employed  on  the 
contract. 

.'\t  _  first  a  commencement  was  made  by 
breaking  the  rock  by  means  of  ten  stamps  of 
3%  tons  each,  carried  by  a  strong  bucket- 
dredge,  which  afterwards  took  up  the  broken 
pieces  of  rock. 

It  was  soon  perceived,  in  this  case  also,  that 
for  increasing  the  yield  and  diminishing  the 
cost,   there  was   decided   advantage   in   subdi- 
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vidmg  tlie  appliances,  and  the  stamps  were 
installed  on  special  pontoons.  From  14  to  16 
blows  of  the  stamp  were  required  for  break- 
ing a  50-cm.  ('20-in.)  thickness  of  moderately 
hard  rock. 

Stamps  of  5  tons'  weight  were  afterwards 
employed,  with  an  increase  in  the  production. 
Then,  for  larger  surfaces,  stamps  13.5  m.  (44 
ft.)  long  and  weighing  about  13  tons  were 
arrived  at.  They  were  mounted  on  a  pon- 
toon, two  together,  1  m.   (3%  ft.)  apart. 

Lastly,  and  quite  recently,  the  dimensions  of 
the  machines  have  been  slightly  increased,  the 
coupled  stamps  employed,  15  m.  (62  ft.)  long 
and  of  ]5  tons'  weight,  permitting  depths  of 
12  to  13  meters  (mean  41  feet)  being  at- 
tained below  water  level. 

The  arrangement  is  well  known  of  the 
winches  for  rapidly  moving  the  stamps,  and 
also  of  those  for  the  transverse  reciprocating 
motion,  which  have  been  gradually  improved. 
With  their  aid  two  stamps  now  give  132  blows 
per  hour  of  effective  work — and  this  with  a 
fall    varving   from    1.5   m.    (3%    ft.)    to   twice 


which  are  attached  the  flanged  steel  buckets 
equipped  with  digging  teeth.  This  chain  and 
over  and  under  the  crane  which  is  hoisted  in 
the  gravel  where  each  bucket  digs  and  loads 
as  it  travels  around.  The  buckets  deliver  the 
sand  and  gravel  into  the  chute  at  the  top  of 
the  machine  where  it  is  emptied  into  the 
mouth  of  the  screen.  The  sand  passing 
through  the  screen  falls  into  the  lower  chute 
and  runs  into  the  car  next  to  the  machine 
while  the  gravel  runs  through  the  screen  into 
a  cylindrical  chute  which  conducts  it  to  the 
outside  car.  The  whole  is  mounted  on  a 
truck  with  steel  wheels  and  axles,  which  forms 
the  base  proper.  To  this  the  upper  ir^me 
is  joined  by  a  spider  which  permits  the  eiu!re 
upper  part  to  revolve,  thus  giving  the  machii," 
a  radial  as  well  as  a  vertical  adjustment,  en- 
abling it  to  cut  from  either  side  or  end.  It  is 
provided  with  a  20-h.p.  vertical  engine  and 
25-h.p.  boiler,  together  with  all  steel  shaft  and 
endless  chain  connections.  It  is  also  pro- 
vided with  a  propelling  device  for  moving  the 
machine   along   the    track   by   its    own    power. 
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Elevation  of  Machine  for  Excavating  Gravel    from  Bank,  Screening  and  Loading  Into  Cars. 


iiat  figure.  In  this  manner  a  bed  of  80  cm. 
32  ins.)  thickness  is  disaggregated  on  an 
verage.  The  number  of  blows  necessary  to 
iroduce  1  cu.  m.  (1.3  cu.  yds.)  of  broken  rock 
aries  greatly,  both  with  the  hardness  and  the 
rittleness  of  the  rock,  having  been  found  to 
ass  from  a  minimum  of  1  to  a  maximum  of 
0,  which  is  however  rarely  attained.  The 
ield  per  hour  in  disaggregated  rock  is  thus 
rom  132  cu.  m.  (173  cu.  yds.)  to  3,500  cu. 
-1  (4,577  cu.  yds.),  with  a  real  (if  not  ap- 
arent)  average  of  19  cu.  m.  (nearlv  25  cu. 
ds.). 


^     Portable      Gravel,      Digging      and 
Screening  Plant. 

.\  special  machine  for  loading  and  screen- 
ig  gravel  directly  from  the  bank  to  gondola 
ars  is  shown  in  the  accompanying  illustra- 
ions.  The  machine  runs  on  a  track  by  its 
wn   power,    digs   and    elevates   the   gravel   to 

revolving  screen  from  which  the  material 
>  conveyed  by  gravity  chutes  to  cars  on  par- 
llel  tracks,  one  car  for  coarse  and  another 
or  fine  material.  The  machine  requires  a 
rew  of  five  men  and  no  spotting  engine  for 
he  cars  as  spotting  is  done  by  the  power  fur- 
ished  by  the  machine.  The  machine  is  cap- 
ble  of  digging,  screening  and  loading  be- 
ween  30  and  50  cars  of  material  per  day,  as 
liown   reports  letters   from   various   users. 

The  elevating  and  loading  machine  is  sup- 
lied   with    three   strands    of   heavy   chain    to 


It    is    fitted    with    clutches    so    that  it   can    be 

changed     from    the    oneration     of  screening 

material    to    loading    run    of    bank  in    a    few 
minutes  time. 

The  Superior  Sand  &  Gravel  Co.  of  Utica, 
Mich.,  state  that  upon  observation  of  their 
machine  it  was  noted  that  a  24-cu.  yd.  car  re- 
quired 12  minutes  to  load,  a  30-cu.  yd.  car  18 
minutes,  and  a  40-cu.  yd.  car  23  minutes. 
This  would  mean  that  from  %  to  %  minutes 
time  is  required  for  loading  a  yard.  The 
face  of  bank  varied  from  10  to  25  ft.,  while 
these   cars   were   being   loaded. 

The  following  is  the  record  of  operation 
for  6  consecutive  months  of  a  machine  at 
Cochocton,  O.  The  report  is  dated  Jan.  1, 
1011: 

Labor 
No.  c.irs  and 

Month.  50  tons  ea.  Tons.        Fuel. 

June    169  8.450         %    40S 

July     220         11.000  427 

August     217         10.850  415 

September    241         12.050  445 

October    '     236         11,800  442 

November     210         10,500  420 

Total     1,293  64,650  $2,557 

The  average  cost  per  ton  for  labor  and  fuel 
is  therefore  about  4  cts.  Assuming  a  ton 
of  gravel  to  be  2/3  cu.  yd.,  the  cost  of  1 
cu.  yd.  would  then  be  6  cts.  Mr.  Rollin 
Moore,  who  w-as  superintendent,  states  that 
difficulties  were  experienced  during  the  above 
six  months  in  getting  the  pit  open  and  in  a 
shortage  of   cars.     The  machine   is   made   by 
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Cost  of  Sinking  a  Small  Shaj 
The  shaft  was  sunk  to  serve  as  a  v  L 
and  -escape  shaft  for  miners  and  si'"" 
smkmg  It  was  deemed  more  iniportA"' 
economy  m  costs.  The  costs  are  bL  " 
W.  F.  Boericke,  Minmg  Engmeer  in  t^^' 
gmeering   and    Mming   Journal."  "' 

The    time    was    most    unfavorable 
side  work,   the  work  being  done  in  tl 
of  winter,  at  a  temperature  most  of 
much  below  zero. 

The   shaft   was   made   5x7   ft.  in  th 
and,  except  for  a  little  top  cribbing  , 
timbered.      It    was    sunk    through  the 
limestone  for  nearly  the  full  distance 
at   which   point   connection   was  madejin 
raise    from    below.      This    Galena  iir»„J 
the  prmcipal   rock   formation  of  the  ';«, 
sm  zinc  field,  is  a  coarse,  crystalline  c'lmy 
of    great    strength    and    firmness,   andanj' 
especially    well,    hence,    except  where  ife.' 
is   to   be   equipped   with   a  cage  or  %V  ,;, 
bering  costs  are  almost  negligible.    7 
is     not    particularly    hard     for    drill;: 
breaks  well,  but  the  holes  have  a  tend , 
pack   and    do   not   clean   well ;  hence  I, 
speed   is   not  great. 

The  shaft  was  sunk  on  a  crevice  anln' 
hole,    the    former    running    diagonally-m., 
the    shaft.      By    pointing    the   holes  s(s 
break     to    the    crevice,    better    progre  »  . 
made  than  was  otherwise  possible.    Njo- 
water  was  encountered   than  was  neei  (r- 
drilling.     Two  shifts  of  three  men  eacvt- 
employed.     Wages   in   shaft  work  wei>.' 
and-$2.25  per  shift  of  eight  hours.  Thediut. 
was   the   regular   first-size  post  Wondelii 
using  a  3%-ft.  steel,     .'\bout  one-third  |!' 
time    was    used    in    drilling,    and   the  an- 
in  cleaning  out  and  hoisting,  which  \v;ior 
with    a    hand    windlass.      Six    to   eighiol-. 
would    be   drilled   before    shooting;  ah  1- 
holes  made  a  round.     All  shooting  wjicr, 
by   electricity.     About    four   sticks  of  pf: 
cent    dynamite   were   used   to   the  hole^Ut 
steel   used   was   the  customary  eight-p(  I;- 
used  with  the  Wonder  machine. 

In  calculating  the  costs,  powder  is  tn 
11  cts.  per  lb.,  and  power  assumed  lo  su- 
to  15  kilowatt-hours  per  shift,  and  cc'. 
3  cts.  per  kilowatt-hour.  Nothing  \  i- 
lowed  for  superintendence  or  repairs,  i  fir 
a  proportion  of  blacksmith  or  engitieii' 
wages.  These  would  not  add  raateri;  'i 
the  cost,  however. 
The  costs  f ollovr : 

Total. 

Total  labor   S563.00 

Powder.   638  lbs 70.1S 

Power,  81  shifts  at  45  cts 36.45 


erii 

«:; 

0,!': 


Total     $659.63       !.n: 

Total  time  to  sink  81  ft.,  45  days  of  Slilli." 
Progress   per  shift,    1    ft. 


Population     Statistics     in     the    Swl 

Classes  of  Communities. — K  recent  bfln 

.  of  the   Bureau  of  Census  gives  the  folvii:-' 

'  statistics  relative  to  the  proportion  of  tipqi'- 

ulation   in   the   several  classes  of  comn'-tii~ 

in  1910  as  follows: 

No.  of       in- 
Urban   territory.  places.      Ion 
Places    of    l.OOn.OOn    inhabitants 

or   more    3         '>W  * 

Places  of  500,000  to  1,000.000  in- 

habitants    5         -'W' 

Places  of  250.000  to  500,000   in-  .,,, 

habitants     H        «»'' 

Places  of  100,000  to  250.000   in-  . 

habitants    31         <'.'» 

Places    of    RO.OOn    to    100.000   in- 

habitants    SS         'i"" 

Places    of    25.000    to    30,000    in-  .. 

habitants    120         4!,i-i 

Places    of    10,000    to    25.000    in-  ,, 

habitants   374        '^*'^ 

Places    of    5,000    to    10.000    in-  ,,. 

habitants    629        iW" 

Places  of  2,500  to  5.000  inhabi-  ,.,.. 

tants    1^     _2.-- 

Totals    2.405  4!l.f' 

No.  of  I"- 

Rural  territory.                           places.  '»» 

Incorporated      places     of     less  ... 

than  2,500  inhabitants 11.784  S  W:? 

Other  rural  territory n^f 

Total   :  «^'' 
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and  Costs  of  Operating  Loeb- 
Jock    Breakers     and     Drill 
Its  on  the  Panama  Canal. 

'■!<  uiidor  water  has  to  be  excavated 
jting  the  Panama  Canal  the  nietli- 
Ifdllowed  are  to  break  up  this  roc!< 
\z  rock  breaking  machines  or  to 
!last  it  so  that  it  can  l)e  excavated 
'dredges.  Data  on  tliis  work  arc 
'Ir.  S.  B.  Williamson,  Chief  Engi- 
ic  Division,  Panama  Canal,  in  a 
'le  International  Congress  of  Navi- 
lese  data  arc  reprinted  here: 
ihinery  of  the  Lobnitz  breaker  in 
'  Panama  Canal  is  installed  on  a 
\  lo0x28xS  ft.,  divided  into  water- 
iftments  of  which  some  are  used 
'  fresh  water  and  others  fuel  oil. 
]ie  variation  in  tides  together  with 
led  depth  of  channel,  necessitated 
hs  of  rams— 30,  40  and  .50  ft., 
espectively.  1").  It!  and  li)..5  tons. 
,  hoisted  by  a  2-in.  steel  cable  at- 
ts  top  and  passing  over  a  sheave, 
ertically  over  the  ram,  on  an  .A — 
,  high:  tlie  cable  leads  direct  from 
to  the  drum  of  a  steam  winch  lo- 
eck,  and  designed  for  continuous 
"he  winch  is  fitted  with  automatic 
1    lubricated    steel    friction    clutch. 

s  the  cable  to  follow  the  fall  and 
ram    immediately    after    the    blow. 

is  maneuvered  by  means  of  a 
nged   for  paying  off   si.x  cables  or 

is  provided  with  accommodations 
«■.  The  surface  of  a  rock  shoal  is 
th  the  breaker  at  intervals  of  four 
.•ay,  the  positions  being  located  by 
>re  and  permanent  marks  on  deck. 
ielivers  consecutive  blows  in  one 
til  the  limit  of  penetration,  which 
out  3  ft.,  is  obtained,  and  when  the 
1  has  been  gone  over  the  breaker 
red  to  another  shoal  while  the 
•c  is  being  dredged.  With  a  20-ft. 
des  it  has  been  found  more  eco- 
use  one  length  of  ram  and  work 
on  either   the   high   or   low   tides. 


than    to    attempt     to    work    continuously    by 
changing  the  rams. 

The  performance  of  this  machine  is  shown 
in  Table  1,  from  which  it  is  seen  that  the 
breaker  has  broken  an  average  of  16.2  cu.  yds. 
an  hour  of  actual  working  time,  or  11.0  cu. 
yds.  an  hour  of  total  service  time  in  the  past 
l-i  months,  at  an  average  cost  of  $0.7!tli.j  per 
cubic  yard. 

As  re.gards  repairs  the  cables  have  required 
the  greatest  attention  ;  they  usuallv  kink  and 
.give  way  immediately  above  the '  connection 
with  the  ram.  Four  of  the  cables  used  on 
the  Panama  ram  became  useless  and  were 
removed  after  breaking  li-17,  318,  (>33  and  2,898 
cu.  yds.,  respectively.  The  first  three  were 
placed  on  the  breaker  direct  from  the  coils 
and  the  fourth  was  straightened  out  and  well 
.greased  before  using. 

.\  record  kept  of  one  of  the  ram  points 
shows  that,  after  23.">  working  hours  in  which 
3,85.5  cu.  yds.  were  broken  with  a  total  pene- 
tration of  (>,t)T;i  ft.,  the  point  was  worn  1V4 
ins.  and  rounded  so  as  to  be  totally  ineffi- 
cient. Two  rams  have  been  broken  at  about 
mid  length.  Aside  from  the  above  the  amount 
of  repair  work  has  been  moderate. 

The  drill  boat  '"Teredo"  which  is  at  work 
on  the  Pacific  Division  of  the  Panama  Canal, 
has  a  steel  hull  112x30x8  ft.,  divided  into 
21  compartments  by  two  longitudinal  and  si.\ 
transverse  water-tight  bulkheads.  Two  com- 
partments atnidship  are  used  as  water  tanks 
and  six  fuel-oil  tanks  of  forty  barrels'  ca- 
pacity each  are  located  in  others.  The  boat  is 
maneuvered  by  four  lines  attached  to  kedge 
anchors  and  is  held  in  position  by  24-in.  tim- 
ber spuds  located  at  each  corner  and  operated 
by  an  independent  engine  through  racks  and 
pinions. 

Three  drill  frames,  38  ft.  high,  are  located 
along  one  side  and  arranged  to  travel  lon- 
gitudinally on  rails,  the  inovement  being  con- 
trolled through  an  endless  chain  operated  by 
hydraullic  power;  each  drill  frame  carries 
a  5Mi-in.  IngcrsoU-Rand  drill  which  may  be 
moved  vertically  through  10  feet  by  means  of 
a  hydraulic  ram.  Steam  is  furnished  from  a 
central  boiler  through  slip — and  swing — joint- 


ed pipes.  The  "Teredo"  was  put  in  commis- 
sion during  March,  1910,  and  worked  with 
only  one  shift  of  10  hours  until  .Vugust  of  the 
same  year,  when  two  shifts  of  10  hours  each 
began  working. 

Certain  weaknesses  have  developed,  espe- 
cially in  the  drill  frames  and  hydraulic  rams 
for  handling  the  drills,  so  that  the  time  con- 
sumed in  repairs  and  the  cost  of  the  same 
have  been  excessive  to  the  present  time  and 
better  results  may  be  expected   in  the   future. 

The  performance  and  costs  for  this  machine 
are  given  in  Table  II.  The  vardage  shown 
is  theoretical,  as  the  rock  broken  has  not  been 
dredged. 

On  the  .'Atlantic  Division  of  the  Panama 
Canal  a  drill  boat  was  improvised  by  placing 
eight  weli-drills  on  an  old  French  scow  hull ; 
four  well-drills  were  placed  on  each  side  and 
steam  supplied  from  a  central  boiler.  The  two 
lines  of  drills  are  22  ft.  apart  and  the  drills 
in  each  line  1-5  ft.  apart.  In  his  annual  report 
for  1910  the  Division  Engineer  states  that 
eight  holes  are  usually  drilled,  loaded  and 
fired  each  day,  and  that  the  division  cost  of 
mining  beyond  the  shore  line  was  4.5  cts.  per 
cubic  yard  for  both  earth  and  rock,  or  8.7 
cts.  a  cubic  yard  if  charged  to  rock  alone ; 
also  that  the  cost  of  mining  191,872  cu.  yds. 
of  subaqueous  rock  inside  of  the  shore  line 
was  7.9  cents  per  cubic  yard. 

It  seems  in  order  to  brieflv  refer  to  a  meth- 
od that  is  practiced  on  the  Panama  Canal  that 
is  intimately  associated  with  subaqueous  rock 
excavation  inasmuch  as  it  is  a  way  of  avoid- 
ing the  same,  with  marked  economy,  when  the 
conditions  permit.  On  botli  the  .Atlantic  and 
Pacific  sides  the  channels  between  the  locks 
and  shore  lines  pass  through  river  valleys 
containing  dredgable  material  which,  at  var- 
ious points,  covers  rock  ledges  projecting  into 
the  proposed  prism.  The  original  intention 
was  to  dredge  the  soft  material  first  and  re- 
move the  rock  by  subaqueous  methods,  but 
Mr.  William  Gerig,  who  at  one  time  was  in 
charge  of  the  dredging  in  the  Atlantic  Divi- 
sion, conceived  the  idea  of  drilling  and  blast- 
ing the  rock  before  removing  the  earth,  using 
well   drills   which   are  adapted   for  drilling  to 


TABLE  I.— PERFORMANCE  OF  LOBNITZ  ROCK-BREAKER,  PANAMA  CAN.M.. 

/ Cost  Per  Cubic  Yard , 

Weight  Average  Average      Feneration    , u  orking  Time ,        Area  Operation 

of  ram.    drop.     No.  of      No.  of  drops      Totai.       Per    Effective.      Lost.         Total,     covered.     Cu.  yds.  and  main- 
Tons.        Ft.       holes.       drops,  per  hole.       Ft.         hole.        Hours.      Hours.       Hours.       Sq.  ft.        broken,    tenance.     Overhead.     Total. 
19            8           1,57S           9.663  6.1           4,623           2.93          14S.0           U4.4           262. .5           2.5,248           3,606           0.4779           0.0409  O.SIS.S 
..1.5-19             S           1,B28         12,829  6.7           6,138           3.18          162.0             76.0           238.0           30.848           3.631.2       0.4810           O.O.'jOS  0  531S 
.15-19           12            1,538           8,018  5.2           4.641-        3.02          1S3.S            103.9           257.4            24.608           3,917           0.5294           0.0528  0  5822 
19             9           1,908         13,164  6.9           5,210           2.73          lSo.9      -     107.6           293.5           30,528           2,808           0.8026           0.0700  0.8726 

15-19             9            1,517           8.938  5.9           6,205           4.09          144.7           145.5           290.2           24,272            2.136            0.6548            0.0970  0.751S 

15-19           11           1,9S8         13,362  6.7           7,629           3.81          LSI. 5             75.3           256.S          31.808           2.533           1.0128           0.1138  1.1266 

19           13           2,342         15,009  6.4           7,414           3.17          184.8             65.2           250.0           37,792           3,618           0.5618           0.0797  0.6415 

19     10-14            2.422         17,764  7.3         10,666            4.40          195.8              71.8           267.6           38.752            4,551            0.467,S            0.0576  0.5254 

19     12-13           4,S48         30,389  6.3         20,642           4.26          396.6             73.7           470.3           77,558           3,893           1.5047           0.1130  1.6177 

19           13            4,097         31.601  7.7         21,803            5.32          361.3            15S.7           520.0           65,552           3,773            0.8908           0.1184  1.0092 

19           14            3.740         29,195  7.8         22,828           6.10          333.9            146.1           480.0           59,840           4.673            0.8237         _i).1030  0  9267 

15         7-S           4,060         24,072  5.9         21.672           5.34          280.9           147.1           428.0           64,960    ,       3,900           0.6459           0.0477  0.6936 

19           10           3,972         30.874  7.8         19.212           4.8t          297.7            119.8           517.5           64,192-         6,765            0.8565            0.0421  0  8986 

19       5-10           3,836         25.678  6.7         17,347           4.52          272.0           175.8           447.8           52,557           5.634            0.3803           0.0542  0.4345 

19            9           3,440         17,892  5.2           7,688           2.25          236.3             69.0           305.3           35,973           1,861.8       1.1421           0.0780  1.2201 

als 43,214       288,448  6.7       184.318           4.27       3.535.2       1,649.9       5,185.1         664,498         57,300           0.7255           0.0710  0.7961 

Seginning  Sept.   1.   1910,   rock-breaker  worked   two   shifts   of  ten  hours  each,  daily.     Beginning  March  1.  1911,  rock-breaker  was  operated 
n-hour  shift,   daily.     Figures   showing  actual   breakage  unavailable,  so  comparison  has  been  made  between  theoretical  and  actual  break- 

•  year  Iflin.  showing  the  latter  52  per  cent  of  the  former;  60  per  cent  of  theoretical  breakages  has  been  used  in  this  statement  for  Janu- 
ry  and  March,   1911. 


TABLE  II.  — PERFORlL\NCF    OF   DRILL-BARGE,    PACIFIC    DIVISION,    l'AXAJl.\   CANAL. 

, Drilling ,  . Cost  Per  Cubic  Yard ^ 

Total  Per  Powder  Area  Ci'.  yds.  . Working  Time ,  Operation 

No.  of  drilled.  drill.  used.  broken,      broken.  Effective.  Lest.  Total.  and  main- 
drills.  Ft.  Ft.  Lbs.  Sq.  ft.  Theoretical  Hours.  Hours.  Hours.  tenance.  Overhead.       Total. 

■  '.'.'.'.'.'.'.'.'.'.       s  '799  266!3  '426  iioM  ".59S  "•"  "*'"  ■■»■■  3'.23ii  o'.4i32  S.hii'; 

3  1.706  568.7  1.659  2,655  1.634  124.1  125.9  250.0  1.7824  0.1800  1.9624 

3  2.557  852.7  2,676  4,470  2.842  149.0  101.0  250.0  0.7208  0.1102  0.8310 

3  2.446  .            815.3  2.488  3.690  2,718  114.1  145.9  260.0  1.0590  0.1393  11983 

3  2.318  782.7  2,408  4,020  2,603  339.0  411.0  750.0  0.9496  0.1569  111065 

3  4.180  1,393.3  4,168  7.920  "      4.60.",  660.9  959.1  1.620.0  0.9558  0.1348  1.0906 

'. 3  3,953  1.317.7  4.771  7,-860  4.384  663.9  836.1  1,500.0  1.0931  0.1665  12.596 

3  4.576  1.525.3  5.534  8,910  4.961  633.2  926.8  1,560.0  1.0020  0.1995  12015 

3  5,208  1,736.0  6,634  11,640  5,785  622.2  817.8  1,440.0  0.9381  0  1414  1079.-, 

3  4,395  1,495.0  5.874  9,330  4,881  591.8  968.2  1.560.0  1.1771  O.OSSl  1.2652 

..' 3  11.408  3,802.7  13.684  19,950  12,660  857.3  584.7  1,442.0  0.4867  0.0507  0  5374 

3  6,763  2,254.3  11,2.89  9,120  7.515  42S.S  232.7  fiGl.5  1.6408  0.0SS6  l!729i 

.3  24,588  8,196.0  46.418  46.S00  27,727  1,299.8  184.0  1,483.8  0.2333  0.0214  0.2547 

als   3  74.927  24.975.7  108.023  137,815  82.913  6.484.1  6,293.2  12.777.3  0.7543  O.OS61I  0.8403 

inrorpDlfite. 
ieginning  August,  drill-barge  worked  two  ten-hour  shifts  daily. 
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TABLE    ni.- 
Average 
number 
of  drills 
Month.    1910.  working. 

January   IS 

February    14 

March    12 

April    13 

May   18 

June    13 

July    15 

.August    1[| 

September    '. 15 

October    14 

November     11 

December    10 

Totals   13. S 


-PERFORMANCE    OF    WELL-DRILLS;    PACIFIC    DIVISION,    PANAMA  CANAL. 


' 

' 

Per 

Earth. 

Rock. 

Total. 

drill. 

0,766 

2,925 

8,691 

482.8 

7,090 

4,513 

11,603 

828.8 

6,416 

3,725 

10,141 

845.1 

5.401 

3.832 

9,233 

710.2 

2,913 

4,775 

7.688 

480.5 

1,785 

4,301 

6.0S6 

468.2 

1,580 

4,889 

6,469 

431.2 

1,939 

5,235 

7,174 

478.3 

3,909 

5,523 

9.432 

628.8 

6,014 

4,623 

10.637 

759.8 

3.421 

3,562 

6,983 

634.8 

2,216 

3.534 

5.750 

575.0 

Powder 
used 
(lbs.). 
38,036 
44,683 
38,725 
40,866 
31,538 
26,886 
26,629 
20,700 
47,542 
47,872 
39,167 
24,036 


-Cu.  yds.  blasted- 
(theoretical). 

Rock, 
i  25,050 

!  30,117 

30,469 

28.975 

23,808 

35,173 

34,991 

27,708 

56,452 

42.058 

31,884 

31,121 


Total. 

74,525 
94,999 
85,499 
67.000 
49,125 
50,165 
46,500 
36.000 
90,119 
85,499 
69,000 
57,279 


. Cost 

Operation 
and 
repairs, 
0.1016 
0.1033 
0.1742 
0.1196 
0.2722 
0.2446 
0.1636 
0.3260 
0.0996 
0.1519 
0.1672 
0.1558 


per  Cu.  Yd.— 

Over- 
head. Ti 
0.0104  0 
0.0118  o' 
0.0137  o' 
0.0164  o' 
0.0259  0 
0.0261  o' 
0.0279  o' 
0.0427  0 
0.0160  o' 
II.U16S  o' 
0.0164  0 
O.OU78  0 


iTotai,. 


48,450         51,437 


99,887 


723.; 


426,680 


397,796  805,710 


0.1576 


0.0174 


o.ir 


great  depths.  The  holes  are  drilled  through 
the  earth  casing  being  used  to  prevent  tilling, 
and  into  the  underlying  rock  to  the  desired 
depth  ;  the  bottom  of  each  is  sprung  and  the 
entire  hole  tilled  with  dynamite  to  the  surface 
of  the  rock,  and  e.xploded.  The  experience  is 
that  the  rock  is  broken  into  small  sizes  that 
are  readily  handled  by  either  dipper  or  lad- 
der dredges  and  that  the  method  is  more 
economical  than  subaqueous  methods.  The 
record  of  some  of  this  work  is  given  in  Table 
III. 


A  Quick  Detachable  Grab  Bucket. 

The  grab-bucket  illustrated  by  the  accom- 
panying views,  is  handled  by  merely  inserting 
the  crane  hook  in  the  yoke  to  which  the  ropes 
for  operating  the  bucket  are  attached.  The 
latch  mechanism  is  set  by  lowering  the  crane 
hook,  and  by  raising  the  crane  hook  the  blades 
are  closed  and  the  load  is  taken.  The  con- 
tents are  dumped  by  pulling  a  hand  rope, 
which  can  be  controlled  by  the  regular  crane 
operator.  Fig.  1  sho\vs  the  bucket  in  open 
position  and  Fig.  2  shows  it  closed  with  its 
load. 

A  record  obtained  from  the  manufacturers 
states  that  in  actual  work  a  2  cu.  yd.  bucket 
of  this  make  unloaded  40  tons  (about  30  cu. 
yds.)  of  sand  from  a  gondola  car  in  '20  min- 
utes. 

The  quick-detachable  feature  of  the  bucket 
should  make  it  particularly  desirable  for  work 
which  can  be  handled  intermittently  by  loco- 


Fig.    1 — Quick 


Detachable 
Opened. 


Grab     Bucket — 


motive  cranes  and  derricks  which  could  read- 
ily be  disengaged  for  use  on  other  work. 

The  bucket  is  known  as  the  Walters  Quick- 
Detachable  Bucket,  and  it  is  made  by  the 
Whiting  Foundry  Equipment  Co.,  Harvey,  111. 


A   Review   of   Methods   Employed   for 
Removing   Subaqueous  Rock. 

The  development  of  methods  for  excavat- 
ing subaqueous  rock  is  concisely  summarized 
in  a  report  to  the  International  Congress  of 
Navigation  by  Mr.  Michael  Koch,  Engineer 
Royal  Hungarian  Navigation  Board.  This  re- 
view gives  several  methods  not  generally  fa- 
miliar and  we  reprint  it  somewhat  abbreviated 
as  follows : 

The  various  submarine  methods  of  remov- 
ing rocks  may,  as  we  know,  be  divided  into 
two  principal  groups,  viz.,  into  rock-blasting 
and  rock-breaking  methods.  By  the  first  men- 
tioned methods  the  rocks,  as  the  name  sug- 
gests, are  shattered  by  means  of  charges  in- 
serted in  shot-holes,  or  in  cavities,  or  lying 
exposed,  while  by  the  second  they  are  broken 
mechanically,  by  means  of  chisels,  steam  or 
hydraulic  hamm.ers,  or  drop-drills. 

The  most  noteworthy  of  the  older  sub- 
marine blastings  by  means  of  shots  fired  in 
bored  holes  which,  as  is  well  known,  were 
applied  in  the  Rhine  at  Bingen  at  the  removal 
of  the  Hole  rocks,  in  the  Danube  between 
Grein  and  .St.  Nikola,  in  Boston  Harbor,  at 
the  removals  of  the  Blosson  Rock  in  San 
Francisco  Harbor  and  of  the  Hallet's  Point 
Reef  in  the  Hell  Gate,  etc..  were,  owing  to 
want  of  experience  and  of  the  necessary  ap- 
pliances, not  only  very  difficult,  but  also  com- 
paratively inefficient  and  slow  in  working. 

Under  the  shelter  of  a  backstow  apparatus 
installed  up-stream  from  the  rock  to  be  dealt 
with  and  reaching  down  to  the  bed  of  the 
river,  a  raft  w-as  made  use  of  from  which 
holes  were  at  first  bored  down  by  hand ;  sub- 
sequently pairs  of  ships-  were  substituted,  be- 
tween which  the  work  was  continued  by  means 
of  specially  designed  boring  machines. 
Charges  were  then,  after  the  removal  of  the 
floating  platforms  inserted  and  ignited,  after 
which  ships  fitted  with  cranes  for  the  removal 
of  the  shattered  material  had  to  be  brought 
to  the  place  of  operations. 

This  method  of  blowing  up  the  rocks,  which 
can  indeed  be  more  easily  applied  in  still 
water,  as  also  the  system  under  which,  in  the 
absence  of  a  strong  current,  the  bore-holes 
are  made  by  the  aid  of  a  heavy  boring  ap- 
paratus installed  on  the  rock  under  the  pro- 
tection of  a  diving  bell,  is  also  in  use  for 
blasting  operations  in  the  sea. 

Submarine  rock-blastings,  moreover,  have 
latterly  been  made  by  means  of  free-lying 
charges  placed  in  cavities,  as  for  instance  in 
the  case  of  the  Blosson  Rock  in  the  harbor  of 
California,  and  also  in  the  removal  of  the 
Hallet's  Point  Reef  in  the  Hell  Gate  under- 
taken for  the  purpose  of  shortening  the  sea 
route  to  New  York. 

.\i  the  Blosson  Rock  where  the  stone  to 
be  blasted  away  lay  about  5  ft.  3  ins.  (1.6 
m. )  below  the  water  at  the  ebb.  the  opera- 
tions were  conducted  by  the  aid  of  a  wooden 
box  which  was  lowered  down  over  the  rock. 
-At  the  middle  of  the  box  a  shaft  lined  with 
iron  plating  was  sunk  for  a  distance  of  27 
ft.  3  ins.  (8.3  m.)  into  the  rock,  which  was 
then  hollowed  out  to  such  a  degree  by  bor- 
ings that  the  cavity,  which  was  about  11  ft. 
6  ins.  (3.5  m.)  in  height,  had  an  area  of  al- 
most 3.470  sq.  yds.  (2,900  sq.  m.).  The 
cavity  thus  created,  the  well  supported  top 
of  which  had  a  thickness  of  13  ft.  1%  ins.  (4 
m.)    was,   in    order   to   increase   the   effect   of 


the  explosion,  filled  two-thirds  full  v],  ,53,. 
after  which  the  charge  was  fired.  I  ^' 
In  the  operations  at  the  Hallet's  int  Rwf 
,1  watertight  dam  enclosing  a  spai  of  con- 
siderable  size  was  first  construct  ,.1,  \\ 
rock  to  be  blown  up,  and  a  shaftia;  iv- 
sunk   within   it   to   a   depth  of  39  141;, 


Fig.  2 — Grab    Bucket — Closed    ancUaucu. 


(12  m. )  below  the  mean  water  \< 
leries  were  driven  at  the  bottom  of 
and  a  cavity  with  a  ground  surfar 
3,588  sq.  yds.  (3.000  sq.  m.)  was  n 
ner  created.'-  At  this  explosion  .lis 
lowed  rock  was  partly  filled  witfi 
the  charge,  which  was  laid  in  a 
had  been  left  standing  and  also  n 
of  rock,  was  then  exploded. 

In  operations  of  this  kind,  aivl 
during  the  sinking  of  the  shaft  ano 
ing  out  of  the  cavity,  the  worktiu 
considerably  from  the  inflowing  vvat' 
back  which  it  was  hardly  possible 
of  even  by  the  use  of  pumps. 

The  last  mentioned  methods  oi  1' 
rocks,  for  which  the  stone  to  h' 
must  be  of  considerable  depth,  art 
only  in  the  cases  of  reefs  in  tne  s 
on  account  of  the  deep  draught  of 
such  rock-blastings  become  neces 
they  can  be  applied  only  where  th 
consists  of  massive  non-porous  stoi 
the  rock-blasting  is  now  no  longe 
by  charges  laid  in  cavities,  sinci 
method  large  masses  of  rock  rema 
and  their  removal  causes  consider 
ble  and  expense. 

After  the  invention  of  dynamiti 
and  the  rise  of  the  boring  and  elt 
nical  arts  had  paved  the  way  for  tli 
ment  of  the  hand  boring  by  mecha 
ing  and  the  employment  of  electric 
the    floating    platforms    which     had 
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r  hand  operations  were  subjected  to 
so  that,  in  case  of  shot-firing  from 

5  the  high  degree  of  stability  de- 
the  case  of  boring  machinery  might 

',  ago  as  in  1876  in  the  course  of 
'  rock  removals  in  America,  it  was 
t  by  the  fitting  of  feet  to  the  bor- 
by  which  the  latter  was  supported 
rock  and  slightly  raised  out  of  the 

■  backstow  apparatus  hitherto  used 
lispensed  with  and  the  working  plat- 
tected  from  wave  and  current  ac- 
•hich  also  the  special  advantage  was 
hat  the  jumper-drills  made  use  of 
ficiently. 

.■thod  of  rock-removal  under  water 

of   shots    from    blast-holes,    which 

used  bv  the  engineer,  E.  E.  Gilbert, 

is  called   the   '■.Xnierican   blasting 

d  method  for  the  removal  of  sub- 
■cks  by  means  of  boring  ships  is 
ed  "English  blasting  method,"  which 
ted  in  1882  by  J.  Th.  Jones  and  J. 
of  Leeds  (England).  A  floating 
I  formed  by  two  pontoons  coupled 
icars  a  movable  frame,  on  which 
•hung  hollow  rotating  drills,  which 
ed  down  by  the  working  machinery, 
hich   the   rock-boring    is   done,    are 

This  method,  however,   w-ill  prob- 

in  question  only  for  small  depths 
and  currents  of  no  great  strength, 
for  the  removal  of  rock-masses  of 
le  thickness,   since    in    the    case    of 

the  frequent  insertion  of  the  drill 
rous  preliminary  borings  are  at- 
h  difficulty.  Even  in  the  trials  on 
.  the  rotating  drills  did  not  give 
1  The  diamonds  in  the  boring- 
e  with  unpleasant  frequency  owing 
dness  of  the  rock,  while  layers  of 
;s  on  the  surface  of  the  latter  ren- 
connection  of  the  guard-tubes  and 

borers  more  difficult,  and  the  sys- 
1  consequence  to  be  abandoned.     In 

method  will  probably  not  be  used 

1  principle  to  the  English  one  re- 
is  the  method  of  boring  applied  by 
1  engineers  Fontan  and  Tedesco  at 
a  Canal  works,  which,  however,  ac- 
the  results  of  the  borings  made 
•  1891  on  the  Lower  Danube  for 
hf  rock-blasting,  cannot  be  used  in 
'\  strong  currents. 

■  struction  of  the  boring  apparatus 
item  is  as  follows :     On  a  carriage 

i'ree  to  move  between  two  coupled 
■are  mounted    four   revolving  drills 

■  king  heads  of  which  diamonds  are 
a  manner  that  they  bear  alternately 

1 1t-hand  and  left-hand  edges  of  the 
:11.  which  has  an  external  diameter 
if-50  mm.)    and   an   internal   one   of 

ft  mm.)  The  boring  rod  or  boring 
Ined  about  its  vertical  axis  by  suita- 
;iery  and  pressed  vertically  down 
Jick.  The  inserted  diamonds  cut  out 
i\\  core,  which,  on  the  completion  of 
I  work,  is  broken  off  and  taken  out 
rfirill.  The  bore-hole  thus  formed. 
^,  ins.  (-50  mm.)  in  diameter,  is  then 
■M  the  shot  is  fired. 
i,  of  the  fact  that  at  the  trials  the 
yd  with  small  expenditure  of  power 

;nall  expense — for'  work  with  the 
i    a  boiler   with    a   heating   surface 

.    ft.    (16    sq.    m.)     was    required, 

I  a  boring  ship  which  worked  with 
Psoll  drills  a  boiler  of  from  .540  to 
1  (50  to  60  sq.  m.)  heating  surface 
diary — this  method  did  not  prove 
<■  for  the  Lower  Danube. 
5  acting  work  where  a  bore-hole  sev- 
ned  yards    (meters)    in    depth    hap- 

i  needed,  the  diamond  drill  may  be 
''  best  of  tools :  in  such  work,  liow- 
ejrill  must  stand  exactly  vertical  and 
i| complete  precision:  otherwise,  with 
!of  working  of  800  to  1.000  revolu- 
ninute  everything  will  go  to  pieces. 
M  and  last  way  of  fixing  the  boring 


machines  is  that  m  which  these  are  attached 
to  diving  bells  in  which  they  work,  and  which 
arc  lowered  into  the  bed  of  the  river.  This 
method  was  first  used  in  Germany,  .ind  is,  in 
consequence  known  as  the  "Gerrnan  blasting 
method."  It  has  the  disadvantage  that  it 
commands  only  a  small  area  of  the"  river  bed. 
and  since  the  setting  and  keeping  to  work  of 
the  diver's  shaft,  e.specially  in  strong  cur- 
rents, is  very  difficult  and  dangerous,  a  meth- 
od of  this  kind  cannot  be  used  for  the  re- 
moval of  large  masses  of  rock,  or  for  rivers 
with  considerable  speed  of  current:  an  ad- 
vantageous use  will  be  found  for  it  only  in 
cases  in  which  small  masses  of  rock  with  sur- 
faces that  arc  not  very  uneven  have  to  be 
removed. 

In  addition  to  the  blasting  methods  already 
alluded  to.  there  remains  to  be  mentioned  the 
so-called  ''Austrian  blasting  method."  which 
was  invented  by  the  then  Major  in  the  2nd 
Engineer-Regiment  of  the  Austro-Hun- 
Srarian  army.  Johann  Lauer.  Its  salient  fea- 
tures arc  that,  on  the  surface  of  rock  to  be 
destroyed  and  by  means  of  a  specially  de- 
signed blasting  apparatus  which  is  firmly 
fixed  on  the  rudder  of  a  vessel,  comparatively 
small  explosive  charges,  which  up  to  the  time 
of  their  ignition  are  firmly  held  in  the  re- 
quired position  by  rods,  are  laid  freely  on  the 
surface  to  be  shattered  and  then  caused  to 
e.xplode  (described  in  detail  in  his  treatise 
published  in  Vienna  in  1801  entitled  "Method 
for  the  Destruction  of  Rocks  in  Rivers  by 
Means  of  Blasting  Charges  Laid  LTpon 
Them"). 

.Although  this  method  proved  its  vitality  in 
connection  with  the  blasting  of  a  fragment 
of  a  buttress  in  the  Danube  in  Vienna  car- 
rred  out  in  1873,  and  trials  made  with  it  in 
187.5  on  the  Lower  Danube  at  the  Jucz  Rap- 
ids, in  1881  at  Krems.  in  1882  on  the  Danube 
near  Peterwardcin,  and  at  Szvinicza  (Lower 
Danube)  gave  satisfaction,  it  still  could  not 
be  made  use  of  in  the  extensive  submarine 
rock-blasting  operations  which  were  carried 
out  in  Hungary  on  the  Low'er  Danube  be- 
tween Moldova  and  Turn-Severin  in  the  vears 
1891-1807. 

The  trials,  indeed,  which  were  conducteii 
in  1880  at  the  Jucz  Rapids  w'ith  the  charge 
laid  freely  on  the  rock,  convinced  the  tech- 
nical authorities  concerned  that  a  blastin.g- 
charge  of  this  description  gives  a  surprisingly 
good  result  in  the  first  series  of  shots,  but 
that,  at  the  second  scries  fired  at  the  same 
places,  the  effect  is  considerabU*  less,  while 
at  the  third,  fourth  and  fifth  series  it  is  in- 
operative. 

The  blasting  charges  laid  on  the  massive 
rocks,  then,  acted  in  a  favorable  manner : 
since,  however,  the  rubbish  material  formed 
by  the  .shots  of  the  first  series  was  not 
washed  away  in  spite  of  the  strong  current, 
the  shots  of  the  second  series  had  only  thrown 
the  elastic-cnshion-like  rubbish  about  without 
shattering  more  of  the  rock. 

In  these  experiments,  the  freely  laid  blast- 
ing charges  acted  best  in  places  in  which  they 
w-ere  exploded  on  projecting  rocks,  and  they 
remained  almost  without  any  eflfect  when  ap- 
plied to  a  bed  of  stone.  It  appears  from  the 
various  experiments  made,  that  the  Lauer 
blasting  method  does  good  work  in  the  blast- 
ing off  of  isolated  projecting  submarine 
groups  of  rocks  or  in  the  removal  of  other 
obstacles  of  this  kind,  but  that  for  banks  of 
rock  of  larger  dimensions  it  does  not  give 
favorable   results. 

In  connection  with  the  second  group  of 
submarine  rock-removal  -  methods,  in  which 
the  stone  is  broken  by  mechanical  means,  men- 
tion must,  in  the  first  line,  be  made  of  the 
Lobnitz  system,  which  was  invented  by  the 
shipbuilder  and  engineer.  Lobnitz.  of  Ren- 
frew (Scotland).  By  it.  a  freely  hangins  ?! 
to  4-ton  iron  chisel — the  so-called  drop-drill — 
suspended  from  a  holder  in  a  ship,  is  let  fall 
from  a  suitable  hei.sht.  as  in  the  case  of  a  pile- 
ram,  between  vertical  guides  onto  the  rock 
of  a  river  bed  or  onto  submarine  rocks,  which 
are  thereby  broken. 

The  Lobnitz  ship  "Derocheuse,"  which  is 
equipped    with    the    necessary    apparatus,    me- 


chanical appliances,  and  the  drop-drills  re- 
ferred to,  has  already  been  used  in  the  op- 
erations in  the   Suez  Canal. 

As  a  second  way  of  breaking  rocks,  men- 
tion may  be  made  of  that  used  in  the  rock- 
removal  operation  on  the  Columbia  River. 
Hammers  actuated  by  water  power  act  on 
long  chisels  from  stages  built  in  the  river, 
much  as  in  a  stamp  mill,  and  thus  break  off 
pieces   of   rock. 

The  third  kind  of  rock-removing  method 
based  on  mechanical  operation  is  that  of  the 
Hungarian  engineer,  Tunhard.  in  which  the 
breaking  off  of  the  submarine  rocks  is  effected 
by  means  of  chisels  driven  by  steam  ham- 
mers. 

The  rock-breaking  ship  which  was  built  on 
the  Tunhard  system  alluded  to  consists  of 
an  iron  hull  in  the  longitudinal  axis  of  which, 
open  above  and  closed  below,  an  elliptically- 
formed  caisson  is  suspended  in  such  a  man- 
ner that  it  can  be  easily  moved  up  and  down 
by  hydraulic  pressure.  A  steaiu  hammer  is 
installed  in  each  of  the  caissons  in  such  a 
manner  that  its  lengthened  piston-rod  can 
extend  through  a  stuffing-box  guide  for  a 
distance  of  25%  ins.  (.6.5  m)  from  the  bot- 
tom of  the  caisson.  .\t  the  lower  end  of  this 
piston  rod  there  is  a  removable  cast-steel 
chisel  9%  ins.  (25  m)  in  thickness  provided 
with  cross-mouthed  bits,  on  which  the  steam 
hammer  delivers  from  100  to  1.50  strokes  per 
minute  and  thus  works  on  the  rock  with  a 
striking  effect  of  21,700  foot-pounds  (3,000 
mtr.  kgs.). 

This  method,  which  at  the  experiments  in 
1890  in  the  Jucz  Rapids  was  applied  to  hard 
Sienite  rock,  rests  on  a  sound  basis,  and  at 
the  trials  with  the  Tunhard  rock-breaking 
ship  the  conviction  gained  ground  that,  with 
a  similar  but  more  strongly  constructed  ap- 
paratus, not  only  thin  layers  of  stone,  but 
also  beds  of  rock  of  considerable  thickness, 
could,  under  favorable  geological  and  geog- 
nostic  conditions,  be  broken  up.  This  method 
of  rock  breaking  might,  in  cases  in  which  not 
much  importance  were  attached  to  economical 
and  financial  questions,  under  certain  local 
conditions,  find  general   application. 

With  the  exception  of  the  rock-breaking  de- 
vice last  mentioned,  all  the  methods  of  rock 
removal  hitherto  discussed  have  found  prac- 
tical application.  In  addition  to  these  prac- 
tically tried  methods,  some  others  are  known, 
which  could  hitherto  only  be  classed  as  pro- 
posals, and  of  which  in  the  contract  negotia- 
tions which  preceded  tire  great  work  of  reg- 
ulation on  the  Lower  Danube  in  1890,  cogni- 
zance was  taken.  While  pointing  out  that 
these  methods  of  rock  removal,  which  are  re- 
garded only  as  proposals,  w-ere  described  in 
detail  by  the  then  Colonel  of  Engineers  Jo- 
hann Lauer  in  his  work  ptfBlished  in  1892 
in  Vienna,  we  may  here  remark  that  their 
main  object  is  the  improvement  of  the  me- 
chanical boring  of  the  holes,  and  that  only  a 
few  of  them  bear  reference  to  the  surface 
blasting  or  to  the  mechanical  breaking  up  of 
submarine    rocks. 


Record  of  Drilling  and  Blasting  in  Cule- 
bra  Cut. — The  142  tripod  drills,  at  work  in 
varying  material  in  Culebra  Cut.  made  a 
total  penetration  of  146.766  lin.  ft.  during 
the  month  of  March,  an  average  of  39.5  ft. 
per  drill  each  day.  The  number  of  drill  days 
was  3.716.  The  77  well  drills  in  1.177.2  drill 
days  penetrated  75.013  lin.  ft.:  a  rate  of  42.3 
It.  per  drill  per  day.  The  average  for  both 
kinds  of  drills  was  40.4  lin.  ft.  per  drill 
per  day.  Fifteen  tripod  drills,  \vorkin.g  ex- 
clusively in  hard  rock,  penetrated  11.095  ft. 
in  378  drill  days,  or  29.4  ft.  per  drill  per 
day.  The  working  day  is  9  hours.  These 
penetrations  are  regarded  as  an  index  of 
the  normal  drilling  operations  in  the  cut. 
In  blasting.  17.532  holes  were  exploded  in 
various  sorts  of  material.  The  aggregate 
depth  of  the  holes  was  303.010  lin.  ft.,  the 
avera.ge  depth  was  17.3  ft.  In  all,  363.670 
lbs.  of  dynamite  were  exploded,  an  average 
of  20.7  lbs.  per  hole.  The  average  efficiency 
of  the  blasting  during  the  month,  in  all 
kinds  of  material,  was  2.14  cu.  yds.  per 
pound  of  explosive. 
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Unit   Costs   of   Work   on  the   Panama 

Canal  for  the  First  Three  Months 

of  1912. 

The  unit  costs  of  work  on  the  Panama 
Canal  for  the  three  months  tncliiig  March  31. 
IIH-.  have  just  been  tabulated  and  made  pub- 
lic and  are  given  herewitli.  Previous  quar- 
terly reports  giving  similar  information  as  to 
the  costs  of  work  have  been  published  in 
Engineerixg  &  CoNTR.xcTiNG  of  Dec.  7.  14  and 
21.  1910;  Feb.  22,  March  1,  Mav  24.  Sept.  VS. 
1911.  and  Feb.  28,  1912. 

Gatitn  Dam. — The  hydraulic  fill  of  the  east 
section  of  this  dam  was  completed  during  the 
year  and  the  work  of  placing  dry  fill  to  bring 
the  dam  to  its  final  height,  about  107  ft.  above 
sea  level,  is  now  in  progress,  while  the  work 
of  placing  rock  alon.g  the  south  toe,  against 
which  the  lake  will  wash,  is  also  being  carried 
on.  Three  suction  dredges  are  working  oi; 
the  hydraulic  fill  on  the  west  section  of  the 
dam  and  the  dry  fill  is  advancing,  the  material 
being  supplied  on  cars  brought  from  the  stean; 
shovels  in  the  borrow  pits  above  the  dam 
The  cost  of  work  for  the  past  quarter  follows: 
Dry  Fill— Cu.  yii.s 613,546 

Clearing  site  

Excavation   $0.1331! 

Tracks  098:, 

Trestles    003:; 

Transportation     1401 

Filling    0900 

Maintenance  of  equipment 0620 

Plant  arbitrary 0493 

Division  expense   0177 

Total  division  cost  $O.G007 

Administiative  and   general   expense..     .03^0 

Total    cost    $0.(i3S: 

TABLE   I. 
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T.\BLK   II. 


Items. 


-DREDGE  EXCAVATION. 
-Atlantic  Division- 


Masonry.               "  - 
'Concrete — 

Cu.  yds 26.743  70.726 

Cement  $1.7642  $1.7607 

Stone    1.9802  1.S950 

Sand     1.0188  1.1G26 

Mixing   2104  .2276 

Total    cost $4.9736  $5.0459 

X,arge  Rock — 

Cu.    yds 154  2S 

Cost     $3.5606  $3.9718 

Masonry — 

Cu.    yds 26,.S97  70,754 

Concrete    $4.9451  $5.0439 

Large    rock 0204  .0016 

V\ood    forms 4273  .6693 

Steel    forms .1244 

Placing    402S  .65S4 

Reinforcements    .     .0024  .0226 

Pumps    0002  .0690 

Power     1049 

Cofferdams    0161     

Maintenance      of 

equipment    2361  .2031 

Plant   arbitrary. .     .4360  .9670 

Division    expense     .0629  .1089 

Total     division 

cost    $6.5493  $7.9731 

Admin,  and  gen- 
eral   expense...     .2517  .3168 

Total    cost $6.8010  $8.2899 

ilasonry.    reinforced — 

Cu.    yds 82  18,425 

Cement    $1.7305  $2.4921 

Stone     2.0104  1.9603 

Sand    1.0513  1.0960 

Mixing     1967  .4400 

Wood    fo-ms 2.1778  .    2. .".953 

Steel    forms .0794 

Power     0293 

Placing    S604  .7134 

Reinforcements    .   1.5557  .7396 

Pumps     

Maintenace        o  f 

equipment     3136  .1590 

Plant    arbitrary..     .4360  .9670 

Division   expense.     .32,S9  .2264 

Total  division 

cost   $10.6613  $11.4978 

Admin,  and  gen- 
eral   expense       .5414  .734ii 

Total    cost.. $11. 2027  $12.2318 
Total  mason  rv, 

cu.    yds 26,979  89,179 

Total    cost..   $6.8144  $  9.1044 


21.552 

$1.5042 
.7618 
.3527 
.4002 


189,830 

$1.9014 
.7544 
.3500 
.2248 


$3.0189  $3.2306 


21.552  189.830 


$3.0189 

$3.2306 

1.1130 

.3836 

.0506 

.6661 

.2018 

.0212 

.0349 

.0111 

.0343 

.1353 

.1450 

.5697 

.5500 

.1206 

.0577 

$5.6559 

$4.6885 

..3352 

.2150 

$5.9911 

$4.9035 

15,421 

6,185 

$2.3515 

$1.8233 

.7262 

.7143 

.3308 

.3252 

.4239 

.6502 

1.9721 

1.6690 

1.1854 

.0083 

.0113 

.7801 

.6940 

1.51SS 

1.50S:! 

.0211 

.o:',::s 

.1480 

.07on 

.5700 

.5503 

.2260 

.2285 

$9.0768 

$9.4642 

.7062 

.6565 

$9.7830  $10.1208 
36,973  196.015 


Clearing   

Operation,  seagoing  suction  dredge. 
Repairs,  seagoing  suction  dredge. . . 

Operation,  ladder  dredges 

Repairs,  ladder  dredges 

Operation,    dipper   dredges 

Repairs,  dipper  dredges 

Operation,   pipe  line  dredges 

Repairs,   pipe  line -dredges 

Pipe  lines    

Dyk. 


Quantities, 

cu.  yds. 

.      985,689 

,      544,939 

.      544.939 

306,523 

306,523 

135,960 

135,960 

tl,733 

tl,733 


Operation,  tugs    clapets  and  scows. 
Repairs,  tugs,  clapets  and  scows.... 

Drilling     

Blasting     

Operation,  drill  barges 

Operation,    rock    breakers 

Small   boats    

Repairs,    miscellaneous   equipment.. 

Plant    arbitrary    

Division  expense   


442,483 
442,483 
113,797 
113,797 


985,689 

....  985,689 

985,689 

285.689 

Total  division  cost 985,689 

Administration  and  general  expense 985.689 

Total  cost   985,689 


Earth  excavation,   per  cent 

Rock  excavation,  per  cent 


871. 892 

113,797 

"Denotes   credit. 

tCharged    to    dredging   excavation — Prism  in    error. 


Unit 
cost. 

$0.0008 
.0375 
.0574 
.0735 
.0236 
.1336 
.1219 

"1.2780 


.0867 
.0645 
.1569 
.1716 


.0029 
.0019 
.0470 
.0100 

$0.3311 
.0274 

$0.3585 

88.46 
11.54 


cu.  yds.  I 


Unit 
cost 


707.574 

,, 

707,574 

184.953 

184.953 

84,470 

i<4,47(l 

269^423    1 

0680 
0274 

269,423 

i26,i03    ' 

126,103    1 

ooiij 
.'2te 

126,103 

976,997 

0047 

OHl 

976,997 
976,997 

976,997 

m 

976,997 

;- 

976.997 

976.997 

850.894 
126,103 


Hydraulic    Fill— Cu.    yds 628,17.; 

Clearing  site    

Clearing    for   dredge $0.0123 

Dredging    1212 

Relay  pumps 0125 

Pipe  lines  oiso 

Wood  .qumes 0024 

Power    070s 

Small  boats 002:; 

Maintenance  of  equipment 0389 

Plant  arbitrary    0850 

Division   expense .0062 

Total   division   cost $0.3701 

Administrative  and  general   expense..     .0173 

Total   cost    $0.3874 

Lock  Masonry. — The  construction  of  the 
concrete  portion  of  the  Gatun  spillway  was 
carried  on  throughout  the  dry  season  and  ha.-; 
reached  such  a  stage  that  it  iriay  be  completed 
during  the  approaching  wet  season.  The  work 
is  8-5  per  cent  complete  and  about  31.00(1  cu. 
yds.  remained  to  be  placed  on  March  31.  Three 
months  ago  the  work  w-as  74  per  cent  com- 
pleted. 

Over  92  per  cent  of  the  concrete  for  the 
system  of  three  twin  locks  at  Gatun  has  been 
laid,  the  amount  in  place  at  the  close  of  work 
on  I\Iarch  30  being  l,854,6fi,5  cu.  yds.,  out  of 
a  total  of  2,000.000.   ' 

At  the  Pedro  Miguel  Lock  98  per  cent  of 
the  concrete  had  been  pl.iced  on  March  31. 
only  9.000  cu.  yds.  remaining.  Since  this  re- 
port was  issued,  however,  the  amount  of  con- 
crete necessary  for  the  Pedro  Miguel  work 
has  been  increased  from  837.400  cu.  yds.  to 
890.000  cu.  yds.,  so  that  the  percentage  re- 
corded as  completed  on  May  4  is  93.  There 
now  remains  to  be  placed  at  the  present  writ- 
ing some  50,000  cu.  yds. 

At  the  Miraflores  Locks,  which  were  re- 
corded as  -58  per  cent  completed  on  March  31. 
some  50,000  cu.  yds,  have  been  added,  so  that 
these  locks  are  now  recorded  as  64  per  cent 
completed.     The  total  yardage  is  1.412,736. 

Table  T  shows  the  costs  for  the  three  months 
ending  March  31,   1912. 

A  comparison  of  the  costs  of  the  plain  con- 
crete work  for  the  previous  four  quarters  is 
as  follows : 


$7.5727     $5.06S1 


1911.  1911.  1911.  1912. 

2nd  3rd  4th  1st 

quarter,  quarter,  quarter,  quarter. 

Gatun    Spillway..  .$6.78  $7.21  $8.60  $6.80 

Gatun     Locks 6.63  6.93  7.56  8.29 

Pedro  Miguel  Dock   5.65  6.12  4.71  5.99 

Miraflores    Locks..  '4.76  4.76  5.03  4.90 

Colon  Breakzvatcr. — This  is  a  rock  fill  break- 
water made  from  a  trestle  extended  for  two 
miles  into  the  bay  from  Toro  Point.  The 
work  is  nearing  completion.  The  cost  for  the 
last  quarter   follows : 

Toro  Point  Fill- 
Excavation,    cu.    yds 139,751 

Surveys     

Clearing    

Drilling    $0.0090 

Blasting    0467 

Loading  by  power 0785 

Tracks     ,. 0206 


Transportation     

Maintenance   of  equipment. 


Total     

Filling,   cu.   yds. 


Trestles     

Dumping     

Maintenance  of  equipment. 


Total 


Plant  arbitrary  . . 
Division   expense 
Tug  service  


Total   division   cost 

Administrative  and  general  exp^ 

Total   cost   filling 

Culebra  Cut. — The  excavation    ti; 
bra   Cut  is  89  per  cent  complete 
of  lessening  the  amount  of  matt 
slide  into  the  cut  by  lightening  tb- 
has  continued  through  the  year 
dry    season   has   been    very   favoi 
work.     The   lowest   steam  shovel 
17    ft.    above    the    bottom    of   tli- 
Culebra,  the  summit  of  excavatioi 
point  it  runs  down  to  the  final  ;: 
ends.      At    the    north    end   the   t 
practically   finished,    from   the   CI 
as    far   south    as    Las    Cascadas : 
south  end  the  trench  is  nearly  io  . 
mile  or  more.     The  greater  part    v. 
inains   to    be   taken   out   lies   betv:n 
and  Gold  Hill,  a  distance  of  aboitv 

.As   the   Culebra   Cut   includes 
cent  of  all  the  "dry  excavation"  : 
we  give   here   only   the  costs   f"; 
which  arg^.as  follows : 
Dry  excavation,  cu.  yds 


Clearing 

Drilling    

Blasting   

Loading    . . . ; 

Tracks    

Transportation     

Dumps    

Pumps    

Maintenance  of  equipment. 

Plant  arbitrary   

Division  expense   


Total   division   cpst 

Administrative  and  general  expen 


Total  cost 


Dry  excavation — Prism,  by  contrac 
yds 


Contract  cost   . 
Plant   arbitrary 


Total    cost    •■•  ■■ 

Total  dry  excavation,  cu.  yds 

Unit   cost    

The  yardage  and  cost  for  the  pa  fiv 
ters  is  shown  for  comparison  in  t  t:' 

low : 

Cu.  y 

First   quarter,   1911 5,216,! 

Second   quarter.    1911. ''?I?'c 

Third  quarter,  1911 ^-lli- 

Fourth  quarter,   1911 ''l,,'\ 

First    quarter,    1912 4,542.. 


1912. 


ENGINEERING     &     CONTRACTING 


605 


.plionallv  long  dry  season  and  small 
rainfall  (which  is  recorded  as  the 
mount  tor  any  dry  season  since 
occupation)  has  aided  materially  in 
he  costs,  the  number  of  slides  and 
ing  the  output.  This  was  beyond 
of  the  engineers,  who  had  expected 
e  excavation  approached  the  canal 
I  „.as  finished  up  at  the  ends  of  the 
c  output  would  be  reduced  accord- 
•>    amount    of    space    available    for 

,_The   costs    of    dredging    in    the 
id  Pacific  entrances  to  the  canal  is 

fable  II.  -        ,      , 

rison  of  the  unit  costs  tor  the  last 
trs  is  as  follows: 


1911. 

2nd 

iiuarter. 

.     $0.24 

0.18 


1911. 
:ird 
Iiuarter. 
$0.26 
0.17 


1911.         1912. 

4th  1st 

quarter,  quarter. 

$0.20  $0.3fi 

0.29  0.19 


,;  and  Crushing— 'T^^'^'^  cost  of  quar- 
iiing  and  transporting  rock  to  stor- 

II  below : 

Porto 

Bello 

quarry. 

,.u     .ds 135.3G0 

$0.0014 

■■   03S3 

1297 

■;;;;; o67o 

I'oii" 0551 

0295 

;■;;" 0333 

?  of  equipment 04G1 

■ary  


.6660 


Aneon 

quarry. 

209,647 

$0.091 1 

.0547 

.0496 

.031J 

.0632 

.0381 

.osiii 

.1500 


$1.0664 

j'vds 135.360 

crushers    $0.0201 

ind  conveyors 0136 

0414 

'  of  equipment 0696 

^rv   3430 


.$0.4877 


sL  ,11  production $1.5541 

yds 135.360 

ugs  and   barges $0.1423 

■  of  equipment 1394 

ary  1190 


$0.5301 
209.647 

$0.0222 
.0051 
.019H 
.0271 
.0469 

$0.1212 

$0,651:; 


$0.4007 

■u,  yds 135.-360 

bleways  and  cranes. $0.0945 

0263 

•  of  equipment 0524 

ary   4530 


I $0.6262 

i>rtatlon  to  storage, 

' 20.,505 

'  trains $0.2480 

I  racks 0199 

'   storage 

I    of  equipment 2269 

■  ary  


209.647 
$0.039!1 


..$0.4948 
..$0.019.T 


.0120 
.0200 
.0500 

$0.1219 
$0.0206 


\  xpense    

I  St  In  storage $2.6755         $0.7938 

'duction. — The  cost  of  dredging  and 
i   sand  to  storage  is  as  follows : 

Chame. 

1.  Yds 149,814 

,  redges    $0.0770 

1^  of  equipment 025s 

$0.102S 


itrary $0.01 'i.i 

St  of  production $0.112s 

:  yds 149.817 

ugs  and  barges $0.0834 

of  equipment 0451 

iry 0200 


I $0,148,^, 

r  u.  yds 149,814 

uableways  and  cranes $0,062  >; 

! 0180 

n  of  equipment 0249 

ii>ry 0337 


J i0.1394 

srtation  to  storage,  cu.  vds 149. S14 

I    trains $0.0362 

'■'  raclts 0295 

storage 0094 

M  of  equipment 0193 

il'ry 0700 


.$0.1644 


iltpense  ; $0.0124 

it  In  storage $0.5775 

1  noted  that  the  excavation  of  sand 
■I;  e  Dios  has  ceased,  no  costs  for  the 
r'  being  given. 


HydriMiliikiiKi. — Tin-  excavation  of  a  portion 
of  the  channel  in  tlu-  Pacific  Division  is  being 
carried  on  with  hydraulic  monitors.  The  work 
is  proceeding  soiitlnvard  toward  the  Pacific 
entrance.  The  costs  of  the  work  for  the  past 
quarter  are  as  follows  : 
Items. 

Cu.    yds 193.473 

I  leannK    

DrillinK   '.'.'.'.'.!'.".'.!!'.'.'.!!".. '.$o.66io 

Blasting    ooil 

Pumping   station    1013 

Pipe  lines  and  monitors ...'.     .055? 

I>redging    ininips    067S 

Itelay    pumps    

L\vkes     ..'.'.'.'.'.'.'.'.'.'.'.'.'.v.     !0237 

Maintenance  of  equipment 1035 

Power    1332 

Plant  arbitrary   105.', 

I~»ivision    expense    '...'.'...'.'.'.'.'.     \i)\i\ 


Total  division   cost 

-Vdministrative  and   general   expense. 


.$0,605: 
.     .0272 


Total    cost $0.6321 


Cost  of  Building  a  Zi^-Cu.  Yd.  Dipper 

Dredge  and  Its  First  Season's 

Work. 

The  following  notes  on  the  cost  of  dredg- 
ing are  abstracted  from  a  report  by  B.  F. 
Powell.  Kngineer  for  the  Fort  Lyon  Canal 
Co.,  at  Las  .Xnimas,  Colo.  The  company,  pre- 
vious to  1!H1,  bad  let  all  its  excavation  work 
by  contract,  but  after  an  investigation  it  de- 
cided to  purchase  a  dredge  and  do  its  own 
excavation,  .'\ccordinglv  a  contract  was  let 
to  the  Marion  Steam  Shovel  Co.  for  a  2V6- 
cu.  yd.  dipper  dredge,  with  an  80-ft.  boom. 
It  was  estimated  that  the  probable  cost  of 
the  dredge,  with  boat,  etc..  equipped  and  ready 
for  operation,  would  be  $2(),000.  It  was  esti- 
mated that  the  work  could  be  done  at  a  cost 
of  operation  not  exceeding  4  cts.  per  cubic 
yard,  while  the  low  bid  received  for  the  work 
was  8%  cts.  per  cubic  yard.  The  difference 
on  LWO,000  cu.  yds.  to  be  excavated  would 
thus  be  a  saving  of  $47,000.  Out  of  this  the 
dred.ge  would  be  paid  for  and  leave  a  balance 
of  $20,000,  and  the  machine  would  be  had 
for   future   work. 

The  dredge  was  built  under  the  supervi- 
sion of  the  Marion  Steam  Shovel  Co.  Work 
on  it  was  commenced  .•Kpril  .3  and  the  hull 
was  completed  and  launched  on  May  26.  IPll. 
The  boilers  were  steamed  up  on  June  5  and 
used  from  that  time  on  to  furnish  power  for 
erecting  the  balance  of  the  machinery.  The 
fifteen-day  test  was  begun  on  July  1,  when  it 
was  demonstrated  that  the  dredge  would  ex- 
cavate its  estimated   vardage. 

The  hull  of  the  dredge  is  100x41x8  ft.  and 
required  1.3-5,000  ft.  B.  M.  of  lumber.  It  has 
two  120-h.  p.  boilers,  one  double  10xl2-in. 
hoisting  engine,  a  double  8xl0-in.  swinging 
engine,  an  80-ft.  boom  and  a  2%-cu.  yd. 
bucket.  The  amount  of  work  accomplished 
by  the  dredge  in  the  soft  material  in  which 
it  worked,  is  given  below : 

Cu  yds. 

July    74,000 

August  and   September 130,000 

October    a,iaO 

Total     275.750 


The  cost  of  operatiim  as  given  for  the 
month  of  October  was  $0.0315  per  cu,  yd. 

The  dimensions  of  the  irrigating  and  stor- 
age canal  now  being  completed,  are  120  ft. 
on  top  and  100  ft.  on  the  bottom  for  the  first 
two  miles  from  the  head  gate :  for  the  next 
mile  the  width  is  20  ft.  less  and  after  the  third 
mile  the  width  is  again  reduced  20  ft.,  making 
the  bottom  width  tiO  ft.,  with  1:1  slopes.  The 
depth   is  10   ft. 

The  actual  cost  of  the  dredge  follows : 

COST  OF  DREDGE. 
Materials: 

Dredge  equipment    $14,932.00 

Extra  boiler  1.600.00 

Electric  light   plant 500.00 

Freight    : 413.96 

Tools    250.00 

Extra  machinery   571.17 

Boiler   (lues    236.80 

Oakum    4.50 

Steel  and   castings 427.70 

Wire  rope  510,75 

Oil    317.27 

Coal  and  hauling 2.896.68 

Hardware    1,880.22 

Groceries  and   camp  supplies 1,611.45 

Lumber    5,033.27 

Total    $31,185.77 

Labor: 

Constructor    $      584.70 

Foreman    984.92 

Cook    155.00 

Dredge  runner  722.83 

Labor    1,717.03 

Carpenters    1,232.05 

Hauling    404.45 

Sundry    expenses,     materials,     teams, 
labor   ; 2,818.33 

Total    $  8,619.31 


Total,   labor  and  material $39,804.08 

The  above  table  shows  the  cost  of  the 
dredge,  its  construction  and  its  operation  un- 
til the  end  of  the  season,  Nov,  1,  1911,  as 
shown  by  the  company's  books.  If  we  multiply 
the  yardage  excavated  by  about  4  cts.  (the 
cost  of  operation)  and  deduct  this  amount, 
$11,0,30.00,  from  the  total  shown  in  the  table 
the  result  should  give  the  cost  of  the  dredge 
ready   for  ciperation.     This  is  $28,774. 


Mont  d'Or  Tunnel,  France. — The  French 
raihvay  tunnel  through  Mont  d'Or  on  the  new 
railway  giving  a  shorter  connection  between 
the  French  railway  system  and  Northern 
Italy  by  way  of  the  Simplon  Tunnel  is  making 
good  progress.  This  tunnel  will  be  ().104  m., 
or  nearly  3.8  miles  long.  The  headings  have 
been  advanced  2,10.')  m.  (7,199  ft.)  from  one 
end  an<l  432  m.  (1,417  ft.)  from  the  other. 
The  masonry  lining  is  completed  for  1,880 
m.  (().I(16  ft.)  at  one  end  and  for  21fi  m. 
(710  ft.)  at  the  other.  The  tunnel  is  planned 
for  completion   in   1914. 


Cost  of  Feeding  Men  and  Animals,  Cobalt 
Mining  District. — The  following  tables  were 
compiled  by  .Arthur  .A.  Cole.  "Mining  Engi- 
neer for  the  Temiskaming  &  Northern  Rail- 
way Commission.  Table  I  show's  the  detailed 
cost  of  food  per  man  for  3,020  men  for  the 
year  1911  as  compiled  from  information  fur- 
nished by  the  mining  companies  of  the  Co- 
balt District.  Table  II  shows  the  cost  of 
feed  for  122  horses : 


TABLK    I.— COST    OF    PRO^^SIONS 


.Article. 


Flour     

Potatoes     

V'egetables     

Cereals    

Cornstarch     

Biscuits     

Beef,  veal,  mutton.  Iamb. 

Pork,  ham  and  bacon 

Fowls    

Lard,   etc 

Butter     

Eggs    

Milk  and   cream 

Cheese    

Fruit,    jams    


Quantity.        Cost. 


9,576  bgs. 
18,918  bgs. 


1,039.932  lbs. 

504..396  lbs. 
19,152  lbs. 

113.760  lbs. 

211.51  S  lbs. 
2.240,840 

"'20,718  ibs. 


134, 
66 

4 
15, 
54 
46 
21 

3 
60 


,842 
,554 
,520 
.290 
6SS 
005 
944 
,483 
,897 
729 
,S90 
967 
010 
21S 
,556 


FOR  3,020 
Quantity 
per  man 
per  year. 

317  lbs. 

626  lbs. 


344  lbs. 

167  lbs. 

6  lbs. 

3S  lbs. 

70  lbs. 
742 


■  lbs. 


$4S5.593 


MEN  FOR 
Cost  per 

man 

per  vear. 

$     9.22 

7.14 

7.12 

1.09 

.23 

.66 

44.69 

22.01 

1.62 

5.21 

18.18 

15.55 

6.96 

1.06 

20.05 

$160.79 


ONE  YEAR. 

Quantity 

per  man 

per  day. 

.87  lbs. 

1.72  lbs. 


.94  lbs. 
.46  lbs. 
.02  lbs. 
.10  lbs. 
.19  lbs. 
2.03 

'.'662  ibs! 


Article. 


Hay 

Oats 


TABLE  II— COST  OF  FEED  FOR  122  HORSES  FOR  ONE  TEAR. 

Quantity         Cost  per  Quantity 

Quantity.         Cost.        per  horse  horse  per  horse 

per    vear.         per  vear.  nor  dav. 

991  250  Ibs.        $7,333        8,152  lbs.  $60.11  22.27  lbs. 

;;;;;     713,882  ibs.      10,058     5.s5iibs.  S2.44        i6.03ibs. 


$17,391 


$142.55 


Cost  per 
man 

per  day. 
$0.0253 
.0196 
.0195 
.0030 
.0006 
.001  S 
.1224 
.0603 
.0044 
.0143 
.0499 
.0426 
.0190 
.0029 
.0549 

$0.4405 


Cost  per 
horse 

per  day. 
$0,165 
.226 

$0,391 
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A   Review  of  the   Use  of  Bituminous 

Materials  in  the  Construction  and 

Maintenance      of      Highways 

During  1911. 

At  the  December,  1910,  meeting  of  the 
American  Association  for  the  Advancement 
of  Science.  Prof.  Arthur  H.  Blanchard,  M. 
Am.  Soc,  C.  E.,  presented  a  paper*  giving  a 
resume  of  the  practice  in  the  use  of  bitumin- 
ous materials  in  the  construction  and  main- 
tenance of  roads  in  the  United  States.  This 
paper  treated  of  the  status  of  the  art  and 
science  of  the  branch  of  highway  engineering 
during  1908.  1909  and  1910T  At  the  Decem- 
ber, 1911,  meeting  of  the  American  Associa- 
tion for  the  Advancement  meeting,  Prof. 
Blanchard  presented  a  paper  describing  the  de- 
velopment during  last  year  in  the  use  of  bi- 
tuminous materials.  This  paper  shows  the 
work  accomplished  bj-  some  of  the  prominent 
state  highway  departments,  the  progress  in 
the  construction  of  bituminous  surfaces  am! 
the  use  of  palliatives,  the  construction  of  bi- 
tuminous pavements  by  penetration  methods, 
the  present  status  of  bituminous  concrete 
pavements  in  the  United  States  and  the  de 
velopment  of  sheet  asphalt  pavements  in  mu- 
nicipalities. Prof.  Blanchard's  paper  practically 
in  full,  follows : 

As  considerable  confusion  arises  because  of 
misunderstanding  of  the  various  expressions 
and  terms  used  in  describing  materials  and 
methods  of  construction,  certain  definitions 
are  given  in  order  that  the  content  of  the  de- 
scriptions as  set  forth  below  may  be  manifest 
to  all.  The  nomenclature  used  in  this  paper 
covering  bituminous  materials  and  their  use 
in  the  construction  of  roads  an<l  pavements, 
follows : 

Asphalts  are  solid  or  semisolid  native  bi- 
tumens, solid  or  semisolid  bitumens  olitained 
by  refining  petroleums,  or  solid  or  semisolid 
compounds  which  are  combinations  of  the 
bitumens  mentioned  with  petroleums,  or 
derivatives  thereof,  consisting  of  a  mi.xture 
of  hydrocarbons  of  complex  structure,  largely 
cyclic  and  bridge  compounds,  melting  upon  the 
application  of  heat. 

Asphaltic  petroleums  are  petroleums  which 
yield  asphalts  upon  reduction. 

Asphalt _  cement  consists  of  an  asphalt, 
pure  or  mixed  with  foreign  matter,  which  may 
or  may  not  be  fixed  with  petroleum  residuums. 
Bitumens  are  mixtures  of  native  or  pyro- 
genous  hydrocarbons  and  their  non-metallic 
derivatives,  which  may  be  gases.  liquids,  vis- 
cous Hquids.  or  solids  and  which  are  soluble 
in  carbon  disulphide.  This  defination  was  pro- 
posed by  Committee  D-4  of  the  American  So- 
ciety  for  Testing  Materials. 

Bituminous  concrete  pavements  are  those 
having  a  wearing  surface  composed  of  stone, 
gravel,  sand,  shell  or  slag  or  combinations 
thereof  and  bituminous  materials  incorporat- 
ed together  by  mixing  methods. 

Bituminous  gravel  pavements  are  those 
composed  of  gravel  and  bituminous  materials 
incorporated  together  by  penetration  methods. 

Bituminous  macadam  pavements  are  those 
consisting  of  broken  stone  and  bituminous 
materials  incorporated  together  by  penetra- 
tion methods. 

Bituminous  surfaces  consist  of  superficial 
coats  of  bituminous  materials  with  or  with- 
out the  addition  of  stone  or  slag  chips,  gravel, 
sand  or  materials  of  a  similar  character.  This 
definition  was  proposed  in  the  1912  Report  of 
the  Special  Committee  on  "Use  of  Bituminous 
Materials  in  Road  Construction"  of  the 
American  Society  of  Civil  Engineers. 

Sheet  asphalt  pavements  are  those  having 
a  wearing  surface  composed  of  a  predeter- 
mined graded  sand,  fine  material  and  asphalt 
cement     incorporated      together      by     mixing 
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methods.  Although  this  definition  embodies 
the  ideas  of  the  leading  authorities  and  covers 
a  common  usage,  it  has  been  inserted  because 
it  has  been  claimed  that  a  bituminous  concrete 
containing  as  part  of  its  mineral  aggregate 
broken  stone  passing  a  %-in.  sieve  and  re- 
tained on  a  %-in.  sieve  should  be  classified 
under  sheet  asphalt  pavements.  Fortunately 
this  assertion  has  not  been  received  with 
favor  by  municipal  engineers. 

In  order  to  give  some  idea  of  the  extent 
of  the  use  of  bituminous  materials  in  the  con- 
struction of  roads  and  pavements  in  the 
United  States,  the  superficial  yardage  of  roads 
maintained  by  surface  treatments,  of  bitumin- 
ous pavements  constructed  by  penetration 
metliods  and  of  bituminous  concrete  pave- 
ments built  under  the  jurisdiction  of  the  State 
Highway  Departments  of  Maine.  New  Hamp- 
shire, Massachusetts,  Rhode  Island,  New 
York,  New  Jersey,  Pennsylvania  and  Mary- 
land during  1911  is  given.  In  the  followii'ig 
table  the  yardage  for  1908,  1909  and  1910  is 
included    for   comparison. 
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Surface  Treatment  of  Roads. 
190.S 57,700  239,fi00  

inns 9.-). 500  mu.tioo  4,120,900 

1910 123,400  2,434.200  9,890.400 

1911 433,700  7,980,400  3,765,200 

Bituminous    Pavements    Constructed  by    Pene- 
tration  Methods. 

1908 37,800  25,200                  

1909 170,200  2,077,400                  

1910 339,300  4,840.200  26,500 

19U 121,900  8,680.900       

Bituminous    Concrete    Pavements. 

190S 52.100  4.400                

1909 136,000  219, .500                  

1910 158.000  432.600                 

1911 24.400  508,100                

As  under  the  Rhode  Island  State  Board  of 
Public  Roads  no  construction  work  was  ac- 
complished during  1911,  due  to  the  fact  that 
no  road  appropriation  was  made  by  the  Legis- 
lature, the  yardage  'of  bituminous  concrete 
pavements  constructed  with  tar-asphalt  com- 
pounds in  1911  show's  a  decrease  in  compari- 
son with  the  yardage  recorded  for  1908,  1909 
and  1910.  the  bulk  of  which  was  built  by  the 
Rhode  Island  Board.  It  is  of  interest  to 
note,  however,  that  7.50,000  gals,  of  refined  tar 
have  been  ordered  to  be  used  in  the  construc- 
tion of  bituminous  concrete  pavements  in 
Rhode  Island  during  1912.  That  more  per- 
manent forms  of  construction  are  favored  by 
our  state  commissions  is  clearly  shown  bv  the 
marked  decrease  in  the  use  of  light  oils  for 
surface  treatment  of  roads  and  the  decided 
increase  in  the  surface  treatment  of  roads 
with  heavy  asphaltic  oils  and  asphalt  cements. 
As  showing  the  general  increase  in  the  use  of 
bituminous  material  in  the  construction  of 
bituminous  surfaces  and  bituminous  pave- 
ments from  1908  to  1911,  the  total  figures  for 
the  four  years  are  given.  The  total  number 
of  square  yards  for  each  of  the  above  years 
is  given  in  the  following  table: 

1908 416,7(10 

}9?« 7,735,100 

}»}? 18,244,600 

1911 21.514.600 

These  totals  include  the  vardage  of  road 
surface^  treated  with  light  asphaltic  oils.  A 
comparison  of  more  value  and  representing 
material  progress  along  the  lines  of  improved 
methods  of  construction  and  maintenanc'e 
should  be  based  on  totals  from  which  the  yard- 
age of  road  surface  treated  with  light  as- 
phaltic oils  is  omitted.  On  this  basis  the  total 
vardage  is  as  follows: 

1908 jiR7nn 

tana  41b,  1 00 

J9U9 3.609.200 

1910 9  -lov  7nn 

'■■"^'^ 17,749,400 


i..,_  oui  ia^«_  iicaLiuciii  ui  roaas  is  ii  i 
departure  from  the  use  of  pall  ,„«  j 
marked  increase  in  the  use  of  hvmZ  ' 
faces..  This  tendency  is  due  irh  „  '* 
unsatisfactorv  results  which  l^g  ,  j 
from  using  bituminous  material  whiVk"!!-^ 
not   "set  up"   in   from  24  to  48  '  ™ 


necessity    for    repeated    closing  |  ,),'„,"  7 
fares   and   to   the   recognition  on hp* 
many     that     bituminous     surface^  are  n 
economical  and  efficacious  in  the  i?  n,„  .i 
treatment  with  palliatives.    This  Sit, 
only  characteristic  of  state  workju! 
more  characteristic  of  municipal.-ort 
the   tracking   of   bituminous  matial^ 
on    the   whole    in   more    materia'ia-V 
property.      The    second    marked 
under  bitum.inous  surfaces  is  in 
use  of  various  types  of  pressure nr 
distributors   which    have    been    eci 
signed   for  this  work.     The  consi., 
donment    of   the    use   of    pourii 
ordinary   watering  carts   for  tli: 
be    commended.      Many    types   ^  : 
chines   have   been   used   during  t 
for  this  kind  of  work.     It  has  i 
nate   that   sulificient   information    . 
at    hand    covering    the    use   of   i 
machines    so    that    an    engineer 
the   limitations   of   a   machine  be 
sing.     It  is  self-evident  that.  gi\ri 
bituminous   material,   the   temper 
material,    the    rate    at    which   th,. 
travels,    the    callibration    of     thi 
should   be   such   that   the  operate 
how  much  it  will  distribute  per 
Information    of    this    character 
doubt  be  forthcoming  with  refen 
of  the  distributors  to  be  used  du  . 
son    of   1912.     Extravagant  claim 
made  by  the  designers  and  mam 
distributors.      In    a    certain    inst 
been  claimed  that  materials,  ranc 
acter   from   light  oil  to  an  aspli-e 
a  consistency  suitable  for  use  in 
tion   of  sheet  asphalt  pavements, 
distributed  by  a  given  machine  in 
square  yard   varying   from   %  g,: 
Recently  the   writer's  attention  \\ 
the   fact   that  a   certain   designer 
mending    the    use    of    a    pressure 
which  necessitated  the  use  of  a 
in  its  operation,  for  the  distribmi 
face   application,   of  a   palliative 
ways   applied  cold. 

During  1911   bituminous  surfac  have  no 
only  been   used   extensively  on  ni 
gravel  roads,  bilt  they  have  also  I 
a     considerable     degree     on     cen  ' 
pavements.     The  improvement  of 
pavement  by   the  addition  of  the 
surface  is  marked,  as,  if  the  pre. 
bituminous   material  is  used,  the 
non-productive  of  dust,  is  not  slipr)-. .; 
less   noisy   than    the   ordinary  coisk 
ment.     There  is  no  apparent  reas  wi' 
results   accruing   from   the  use  ofitvme 
surfaces    on    brick    pavements   wed  :i  > 
equally   good.     Especially  would   :h  ' 
case   where   bituminous   fillers  are"' 
combining  many  of  the  advantage 
ous   fillers   and   bituminous  surfac 
inherent  good  qualities  of  brick  feim 
In  the  field  of  the  construction    lii' 
ous    pavements    by    penetration    nhce- 
numerous  methods  which  have  bei  eiiv 
during  1911  will  be  described.    All  e.'t  ■ 
ods  have  as  the  principal  desiderat  tli>-  ' 
ing  of  the  bituminous  material  mi'" 
ins    of  the  road   surface  and  the    ' 
the   uniform   incorporation  of  the  .' 
material   and   the   broken   stone.     «  to  " 
lack  of  uniformity  in  the  density    the  w 
face   and    in   the   amount  of  bitunci~ 
terial  applied  by  the  many  method -nii 
it   is   obvious   that  the  uniform  ir  rr^r."'' 
of  the  road  metal  and  Ihe  bitumins  cpme 
is  difficult  to  obtain.     The  averagP'  ""'' 
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eeneral'v  built  in  two  courses,  the 
n  course  being  about  4  ins.  thick 
ine  and  the  top  course  about  J  ins. 
■r  rolling.  Following  are  briet  de- 
of  the  various  methods  to  which 
has  been  made.  In  all  the  methods 
ruction  is  completed  by  the  applica- 
thin  coat  of  sand,   stone  chips  or 

'■  For  the  upper  course  broken  stone 
ontaining  sufficient  small  sized  par- 
materially  reduce  the  voids,  as  tor 
crusher  run  stone  which  passes  a 
reen  and  is  supposed  to  be  retained 
1  screen.  In  this  method,  after  the 
irse  is  laid,  the  bituminous  material 
either  before  or  after  the  surface 
iome  favoring  the  former,  because 
cater  depth  of  penetration  secured. 
>  upper  course  is  rolled  after  the 
\  of  the  bituminous  material,  a  coat 
.1  matter  has  usually  been  spread 
surface  before  rolling.  The  neces- 
second  application  or  seal  coat  of 
5  material  is  determined  by  traffic 
in  manv  cases,  although  standard 
1  some  departments  is  responsible 
;e  of  one  or  the  other  method,  in- 
of  the  traffic. 

■  In  case  the  metal  of  the  upper 
a  uniform  product  of  about  1  in. 
in  size,  the  bituminous  material  is 
or  the  course  has  been  lightly  rolled. 
5  are  then  spread  upon  the  surface 
ishly  rolled.  After  the  surface  is 
another  coat  of  bituminous  mate- 
ied.  The  above  method  is  also  used 
road  metal  varies  from  %  to  2% 
ich  case  %-in.  stone  is  usually  em- 
placc  of  chips. 

The  foundation  courses  are  filled 

in  extent  with  sand  or  small  sized 

\ne  and  after  the  course  is   rolled, 

eral  matter  is  swept  off.    After  the 

Ise  of  road  metal  is  applied,  its  voids 

I  to  within  about   1   in.   of  the   sur- 

|ie  bituminous  material  applied.  The 

ijhcd  with  a  coat  of  sand  or  chips 

)iled,  although  in  some  cases  a  sec- 

ation   of   bituminous   material    and 

ed. 

;  .\  closely  packed  foundation  or  a 
ise  is  used  and  large  and  uniform 
:  employed  for  the  wearing  course, 
ithod  a  layer  of  sand,  %  in.  thick, 
,  1  the  bottom  course  and  bituminous 
istributed.  using  about  1  gal.  per 
le  upper  course  of  metalling  is  ap- 
^  he  upper  course  thoroughly  rolled, 
nous  mastic  tending  to  fill  the  voids 
|r  course,  .\nother  coat  of  bitumin- 
^al  is  applied  and  the  surface  lin- 
rhe  appUcation  of  a  coat  of  chips 
I  lications  of  bituminous  material  are 
\S  likewise   two   coats   of    sand   or 

I  The  upper  course  is  constructed 
\i\]  manner  and  in  place  of  sand  or 
»;,  a  bituminous  mastic  is  applied 
i  face,  being  rolled  into  the  voids 
Tig  the  finished  surface  of  the  road. 
^irks  pertaining  to  distributing  ma- 
mtioned  in  connection  with  the  dis- 

I    bituminous    surfaces    apply    with 

II  to  types  of  distributors  used  in 
itction  of  bituminous  pavements  by 
\i  methods. 

r<.:riiction  of  bituminous  concrete 
It  in  connection  with  which  broken 
y  d  in  the  aggregate  has  been  devel- 
ir  certain  lines  during  1911.  although 
gation  has  restrained  many-  engi- 
0  advocating  the  use  of  this  tvpe  of 
It 

ajnplating  the  work  which  has  been 
isd  by  the  use  of  bituminous  mate- 
tl  class  of  construction  during  1911. 
dt  that  even  the  laity  has  specified 
k  tendency  to  have  faith  that  the 
"ithe  United  States,  if  necessity 
>'i  recognize  that  prior  art  and  prin- 
ri  ons  cover  many  satisfactory  com- 
Sj:  aggregates  which,  when  embod- 
i3ments,  have  inherent   stability. 


Instances  of  uevelopnu-iit  in  this  field  of 
construction  will  in-  cited  in  connection  with 
each  of  the  types  ui  liituminous  concrete  pave- 
ments to  be  considered  later.  .Although  it  is 
not  intended  to  draw  up  a  brief,  nevertheless 
It  may  be  of  interest  to  include  in  this  resume 
reference  to  certain  specific  cases  of  the  early 
use  of  each  type  of  aggregate. 

It  is  the  opinion  of  expert  patent  lawyers 
that  the  con>tructioii  of  a  pavement  accord- 
ing to  any  description  published  two  years 
prior  to  the  date  of  application  of  the  patent, 
which  may  bo  under  consideration,  could  not 
be  prevented  regardless  of  the  validity  of  that 
patent.  It  may  be  that  the  disclosure  of  the 
process  may  invalidate  the  patent,  as  it  is  en- 
tirely possible  that  in  the  issuing  of  the  patent 
some  evidence  of  prior  art  might  easily  have 
been  overlooked.  It  might  be  well  if  the  old 
saying  "To  err  is  human"  was  always  in  mind 
when  considering  the  validity  of  patents. 

Bituminous  concrete  pavements,  in  the  ag- 
gregates of  which  broken  stone  forms  an  in- 
tegral part,  may  be  divided  into  three  groups, 
as  follows,  the  classification  being  based  upon 
the  character  of  the  mineral  aggregate : 

Type  .'\ :  One  size  crusher  run  stone;  that 
is,  any  one  product  of  a  crushing  plant. 

Type  R :  Combinations  of  one  size  crusher 
run  stone  and  fine  mineral  matter,  such  as 
sand,  stone  screenings  and  fine  gravel. 

Type  C:  Finely  graded  aggregates  of  brok- 
en stone  and  sand  or  other  mineral  matter. 

Naturally  Type  .\  has  been  very  popular, 
due  to  its  inherent  simplicity.  During  the 
year  past  the  writer  has  seen  excellent  pave- 
ments constructed  by  this  method  where  the 
aggregate  was  a  one  size  crusher  run  stone 
having  the  following  characteristics  based  upon 
a  mechanical  analysis ;  .\II  the  stone  passed  a 
IVi-in.  sieve;  not  over  25  per  cent  passed  a 
1%-in.  sieve  and  was  retained  on  a  %-in. 
sieve;  and  not  over  -5  per  cent  passed  a  %-in. 
sieve.  Descriptions  of  old  pavements  of  this 
type  are  legion.  .As  an  illustration  may  be 
cited  the  following  specification  used  in  Eng- 
land prior  to  1899 : 

The  hot  stone,  when  ready  for  mixing,  is 
.screened  into  material  of  three  sizes,  1  to  2  ins 
for  the  body,  >4  to  1  in.  for  the  intermediate 
coat,  and  U  to  V>  in.  for  the  top  dressing.  The 
coarsest  material  is  used  in  a  layer  3  to  4  ins. 
thiclJ.  the  intermediate  size  forms  a  coat  of 
about  %  in.,  and  the  top  dressing  is  used  in 
thinnest  layer  possible,  with  a  view  to  filling  all 
interstices.  .Afterward  a  dressing  of  Vt  in.  and 
smaller  granite  screenings  is  scattered  broad- 
cast, and  the  trafflc  at  once  allowed  on  the  road 
to  work  this  top  dressing  into  the  tarred  ma- 
terial. Each  of  the  layers  is  rolled  separately 
with  a  10-ton  roller. 

The  State  Board  of  Public  Roads  of  Rhode 
Island  has  used  Type  .A  since  1900.  It  has  been 
admitted  in  writing  by  certain  patentees, 
that  so  long  as  the  construction  is  of  the  nearly 
uniform  sizes  of  stone  which  you  are  now  using, 
and  you  do  not  get  the  fine  material  applied 
from  the  surface  or  into  the  spaces  between  the 
particles  of  bitumen  coated  stone  more  than  our 
observations  indicate  you  are  now  doing,  or  we 
believe  it  is  possible  to  do,  we  would  not  claim 
this  feature  of  the  construction  to  be  an  in- 
fringement  of  our   patent  No.    727,503. 

The  construction  referred  to  in  the  above 
quotation  covers  the  construction  of  a  wear- 
ing course  of  a  bituminous  concrete  pavement 
under  the  following  specification  relative  to 
the  broken   stone : 

The  bottom  course  shall  consist  of  stone  from 
IH  Ins.  to  2%  ins.  in  their  longest  dimensions, 
the  upper  course  of  stone  from  %  to  1%  ins. 
In  their  longest  dimension. 

Only  the  upper  course  stone  was  mixed 
with  bituminous  material.  The  product  of  the 
crusher  which  met  this  specification  was  ob- 
tained from  the  ordinary  type  of  crushing 
plant,  the  broken  stone  usually  passing  a  1%- 
in.  screen  and  commercially  being  retained 
upon  a  %  or  %-in.  f.een.  A  mechanical 
analysis  of  a  typical   product   used  in   Rhode 


Island  may  be  of  interest  and  hence  is  given 
below : 

Per  cent  passing  10  mesh  sieve 1.0 

Per  cent  passing     14-iu.   sieve 2.5 

Per  cent  pa.sslng     i4-in,  sieve 30. S 

Per  cent  passing     %i-in.   sieve 34.2 

Per  cent  passing   1-     in.   sieve 23.4 

Per  cent  passing  IVi-in.   sieve 8.1 

As  Deputy  Engineer  for  the  State  Board  of 
Public  Roads  of  Island,  the  writer  had  charge 
of  the  construction  and  maintenance  of  bi- 
tuminous surfaces  and  bituminous  pavements 
for  a  number  of  years  and  hence  had  the  op- 
portunity to  inspect  on  numerous  occasions 
the  first  section  of  bituminous  concrete  pave- 
ment constructed  in  lilOti  under  the  above 
specification.  This  section  has  needed  no  re- 
pairs, although  subjected  to  high  speed  motor 
car  traffic  of  the  heavy  passenger  type.  With- 
out doubt  broad-minded  judges  would  admit 
that  this  type  of  pavement  has  inherent  sta- 
bility. 

The  second  type,  that  is,  one  having  an  ag- 
gregate composed  of  one  size  crusher  run 
stone  mi.xed  with  fine  material,  such  as  sand, 
screenings  or  material  of  a  similar  character, 
is  likewise  described  many  times  in  early  tech- 
nical literature.  For  example,  the  following 
description  was  published  over  30  years  ago : 

The  manner  of  preparing,  treating  and  laying 
the  asphalt  mass  is  as  follows:  He  took  asphalt, 
125  parts;  petroleum-oil.  25  parts.  These  sub- 
stances were  melted  and  thoroughly  incorpor- 
ated together,  and  to  this  mixture  he  added,  in 
a  heated  state,  sand  or  powdered  stone,  750 
parts,  and  gravel  or  broken  stone,  also  heated, 
1100  parts.  The  whole  was  then  thoroughly 
mixed. 

During  1911,  Type  B  was  very  popular  in 
various  quarters.  In  Washington,  D.  C.,  under 
the  jurisdiction  of  Captain  Mark  Brooke  of 
the  office  of  the  Engineer-Commissioner,  bi- 
tuminous concrete  pavements  were  construct- 
ed under  the  following  specifications  covering 
mineral  aggregate; 

The  paving  materials  shall  be  composed  of 
crushed  trap  rock  screenings,  concrete  sand  and 
mineral  dust  in  the  following  proportions:  Trap 
rock  screenings,  2  parts;  concrete  sand,  1  part, 
and  mineral  dust,  at  least  5  per  cent  of  the 
above  aggregate;  mixed  with  asphaltic  cement. 

The  trap  rock  screenings  referred  to  above 
varied  in  size  from  1  in.  to  screenings  and 
were  devoid  of  dust.  Detailed  specifications 
were  also  given  with  reference  to  the  char- 
acter of  the  sand  and  the  mineral  dust.  The 
writer  has  had  the  good  fortune  to  examine 
various  streets  paved  under  the  above  specifi- 
cations. In  his  humble  opinion  these  pave- 
ments possess  inherent  stability  under  com- 
mercial  traffic. 

In  connection  with  the  discussion  of  the 
use  of  the  third  type;  that  is,  aggraded  aggre- 
gate of  broken  stone  with  or  without  sand 
and  fine  mineral  matter,  the  consideration  of 
the  following  description,  so  old  as  to  be  cov- 
ered with  the  dust  of  decades,  is  apparently 
pertinent ; 

Broken  stones  are  preferred  for  the  whole 
pavement,  and  shall  alone  be  used  for  the  cov- 
ering. The  greatest  dimension  of  stones  for  the 
base  (except  as  hereinafter  noted)  shall  be  be- 
tween 3  ins.  and  hi  in.,  and  for  the  covering 
between  2  ins.  and  1/20  of  an  in.;  the  sizes 
shall  be  mixed  in  proportion,  varying  with  the 
size  to  form  a  close  mass,  which,  when  dry  and 
compact,  can  absorb  not  more  than  20  per  cent 
nf  water. 

During  1911  many  thousands  of  yards  of 
a  pavement  of  Type  C  have  been  laid.  In  the 
borough  of  Richmond.  New  York  City,  over 
40,000  sq.  yds.  were  laid  on  a  total  of  18 
streets  last  year  under  direction  of  Theodor 
S.  Oxholm,  M.  Am.  Soc.  C.  E.  The  mineral 
aggregate  used  conformed  to  the  now  famous 
Topeka  specifications.  .A  decree  was  signed 
by  certain  officials  and  representatives  of  cer- 
tain patentees  covering  the  use  of  the  Topeka 
mineral  aggregate.  The  foilowine  quotation 
is  from  the  decree  to  which  reference  has 
been  made: 

It  appearing  to  the  court  that  of  the  mineral 
matter    used    in    the    pavements    actually    con- 
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structed  in  the  cilies  of  Topeka  and  Emporia, 
Kans.,  no  particles  of  stone  were  used  that 
would  not  pass  a.  screen  with  openings  V2  in.  in 
diameter,  and  that  less  than  10  per  cent  of  the 
stone  or  coarse  sand  used  would  be  retained  up- 
on a  screen  with  openings  %  in.  in  diameter, 
and  the  remaining  mineral  matter  used  being 
finer  than  %  in.;  and  it  further  appearing  that 
pavements  constructed  by  the  use  of  mineral 
particles  as  above  described  do  not  infringe  the 
claims  of  complainants  patent.  No.  727,505,  sued 
upon  in  this  case.  And  it  further  appearing 
that  the  pavements  as  actually  constructed  in 
the  cities  of  Topeka  and  Emporia,  Kans.,  do  not 
Infringe  the  claims  of  complainant's  patent  No. 
727,505,  sued  upon  in  this  case,  and  that  any 
pavements  hereafter  constructed  in  substantial 
compliance  with  the  following  formula,  to-wit; 

Per  cent. 

Bitumen   from  7  to  11 

Mineral  aggregate,  passing—  -  .     ,, 

200-mesh  screen from     u  to  11 

40-mesh  screen from  IS  to  .iO 

10-mesh  screen from  25  to  o5 

4-mesh  screen from     8  to  U2 

2-mesh   screen less  than  10 

Sieves  to  be  used  in  the  order  named  would 
not  infringe  the  claims  of  said  patent. 

Mention  should  be  made  of  the  effect  of 
the  introduction  of  various  types  of  low 
priced  mixing  machines  during  1911.  The 
economical  and  satisfactory  results  accruing 
from  the  use  of  these  machines  for  mi.xing 
certain  types  of  aggregates  with  bituminous 
cements  has  caused  the  introduction  of  the 
mi.xing  method  in  many  localities  where  only 
the  penetration  method  has  formerly  been 
used.  During  the  season  of  1912  matiy  new 
machines  of  this  type  will  be  used  with  the 
consequent  increase  in  the  construction  of 
the  various  types  of  bituminous  concrete 
pavements  outlined  above. 

During  1911  considerable  thought  has  been 
devoted  to  the  methods  and  materials  em- 
ployed in  the  construction  of  sheet  asphalt 
pavements.  Notable  work  has  been  done  by 
a  special  committee  of  the  .American  Society 
for  Municipal  Improvements  and  the  commit- 
tee of  the  Association  for  Standardizing  Pav- 
ing Specifications.  Throughout  the  United 
States  there  appears  to  be  crystallizing  a  firm 
belief  that  specifications  for  materials  should 
be  opened  to  admit  such  asphalt  cements  as 
"Bermudez,"  "California,"  "Pioneer,"  "Tex- 
aco" and  "Trinidad,"  for  instance,  which 
have  shown  by  service  tests  that  excellent 
pavements  may  be  constructed  by  their  use. 
This  tendency  is  commendable,  as  thus  com- 
petition is  increased  and  the  high  quality  o*' 
the  asphalt  cement  is  maintained. 


An  English  Specification  for  the  Con- 
struction of  Wood  Block  Pave- 
ment. 

In  our  May  8  issue  we  described  briefly 
the  methods  employed  in  some  of  the  Eu- 
ropean cities  in  the  construction  of  wood 
block  pavements.  Through  the  courtesy  of 
Mr.  Clifford  Richardson,  Consulting  Engi- 
neer, New  York  City,  we  are  enabled  to 
present  below  the  specifications  of  the 
Metropolitan  Borough  of  Fulham,  England, 
which  is  a  part  of  the  city  of  London,  for 
this  type  of  pavement.  The  specification 
brings  out  some  of  the  differences  be- 
tween   English   and   American   practice. 

SPECIFICATIONS  OF  WORKS   TO    BE   DONE 
AND    MATERIALS    EMPLOYED     IN     CON- 
STRUCTING   WOOD-PAVED    ROADWAY. 
Sand. — 1.   The  sand  to  be  pit  or  Thames  sand 

of  the  best  quality,   clean  and  sharp,   and   free 

from   loam    or   clay. 

Thames  Ballast. — 2.  The  Thames  ballast  is  to 
be  clean,  the  stones  are  to  be  regular  in  size 
and  the  proportion  of  sand  to  stones  is  to  be 
to   the   satisfaction  of   the   Surveyor. 

Cement. — 3.  The  cement  to  be  the  best  Port- 
land cement  complying  with  the  British  Speci- 
fication, of  a  pale  gray  color,  specific  of  not 
less  than  3.15  or  3.10  one  month  after  grinding 
and  capable  of  sustaining  an  average  tensile 
stress  of  not  less  than  400  lbs.  per  square  inch 
of  sectional  breaking  area  seven  days  after 
gaging  and   immersion  in  water  24   hours  after 


gaging,  and  500  lbs.  per  square  inch  of  section 
2S  days  after  gaging  and  it  to  be  delivered  in 
to  the  works  in  sacks  weighing  200  lbs.  net. 
marked  with  the  manufacturer's  name.  It  is 
to  be  ground  so  that  when  sifted  with  a  sieve 
of  5,776  meshes  to  the  square  inch  there  shall 
not  be  a  residue  of  more  than  3  per  cent.  Suffi- 
cient cement  is  to  be  stored  on  or  near  the 
works  for  a  fortnight's  use,  14  days  before  the 
commencement  of  the  work,  and  an  equal 
quantity  is  to  remain  stored  during  the  progress 
of  the  w'ork,  and  an  equal  quantity  is  to  remain 
stored  during  the  progress  of  the  work  until 
only  sufficient  work  remains  to  tie  completed 
to  use  up  the  cement  stored  during  the  work. 
The  cement  will  in  all  cases  be  tested  by  the 
Surveyor  with  Adie's  Testing  Machine  and  the 
average  taken  of  at  least  six  tests,  and  any 
rejected  by  him  is  to  be  removed  at  once  from 
the  work  without  any  question  being  raised. 

Concrete. — 4.  The  concrete  is  to  consist  of  one 
part  of  Portland  cement  and  six  parts  of  clean 
Thames  ballast  (the  parts  being  ascertained  by 
measurement  of  their  volume  in  proper  meas- 
ures) thoroughly  mixed  together  in  a  dry  state 
on  a  timber  stage  not  less  than  10  ft.  by  10 
ft.  for  half  a  cube  yard  of  concrete,  water  is 
then  to  be  added  from  water-can  through  a 
hose  and  the  whole  again  thoroughly  turned 
over  three  times  at  least  and  mixed  until  a 
proper  consistency  is  obtained.  If  the  concrete 
has  commenced  to  set  before  being  used  it  is 
not  thereafter  to  be  used  except  as  ballast. 

Cement  Grout. — 5.  The  cement  grout  is  to  be 
made  of  one  part  of  Portland  cement  as  de- 
scribed and  three  parts  of  clean  sand  (the  parts 
being  ascertained  by  measurement  of  their 
volume  in  proper  measures),  thoroughly  mixed 
together  in  a  dry  state  on  a  proper  banker  and 
made  as  previously  described  for  concrete. 

Cement  Mortar. — G.  The  cement  mortar  if  to 
be  composed  of  one  part  of  Portland  cement  as 
before  described  and  three  parts  of  clean  sharp 
sand  mixed  on  a  proper  banker  as  previously 
described  for  the  concrete,  and  used  while  fresh. 

Thames  Ballast  for  Top  Dressing. — 7.  The 
Thames  ballast  for  top  dressing  is  to  be  crushed 
and  then  screened  through  a  %-in.   mesh  sieve. 

Excavation. — S.  Excavate  the  whole  of  the 
carriageways  as  directed,  including  crossings, 
channelings,  etc.,  wherever  necessary  to  the 
proper  depths  and  levels  as  required,  carefully 
separate  the  macadam,  set  aside  for  re-use  All 
into  contractor's  carts  and  deposit  where  di- 
rected within  radius  of  one  mile  from  the  lob. 

Strip  Roads. — 9.  Carefully  strip  roads  of  all  old 
wood  blocks  and  cart  away  to  wharp,  depot  or 
where   directed. 

Existing  Channel. — 10.  The  existing  granite 
kerb,  sett  channels,  paved  areas,  binding 
courses,  crossings  and  concrete  under,  where 
described  or  necessary,  is  to  be  taken  up  and 
carted,  at  the  contractor's  expense,  to  the 
wharf,  depot,  or  as  directed.  So  much  of  the 
existing  kerb  as  approved  by  the  Surveyor  is 
to  be  set  aside,  rejointed  and  relaid  on  Port- 
land cement  concrete  6  ins.  thick,  making  out 
with  new  12-in.  x  8-in.  kerb  to  be  obtained 
through    Borough    Council. 

Floating. — 11.  The  surface  of  all  existing 
floating  is  to  be  picked  perfectly  free  from  all 
pitch,  asphalt,  old  floating  soft  concrete,  etc., 
in  such  a  manner  that  the  new  floating  will  not 
alter  the  existing  contour  or  increase  the  height 
of  existing  foundations  unless  otherwise  di- 
rected, and  sam.e  is  then  to  be  brushed  clean 
and  free  from  dust,  well  drenched  and  finished 
with  a  floated  surface  %-in,  in  thickness,  com- 
posed of  one  part  Portland  cement  to  three 
parts  sand  as  described  for  cement  grout.  The 
surface  of  new  concrete  is  to  be  finished  in  a 
similar  manner  with  proper  and  approved  con- 
tours and  with  satisfactory  falls  to  guUeys,  The 
finished  level  of  this  surface  to  be  exactly  5  ins. 
below  and  parallel  to  the  intended  surface  of 
the  wood  pavement.  All  floating  after  comple- 
tion to  be  left  exposed  for  seven  days  or  longer 
as    considered    necessary    by    the    Surveyor. 

Laying  of  Wood  Blocks. — 12.  .4fter  the  ren- 
dering specified  above  has  been  laid  sufflciently 
long  to  become  thoroughly  hard  and  set,  it  is 
to  be  brushed  clean,  the  block  to  be  dipped  in  a 
hot  mixture  of  pitch  and  anthracene  oil,  and 
then  to  be  quickly  laid  in  position  jointed  and 
in  parallel  course  across   the  road. 


Wood  Blocks.— 13.  The  timber  fro 
blocks  are  to  be  cut  shall  be  caref 
from  Swedish  close  grained  yellow 
ing  the  shipper's  mark,  and  which 
scribed   in   the   current   Timber  Tn 


'  Which  i„e 

'«ais  bfaf. 
'pst  be  de- 
List.     The  blocks  shall  be  of  unifV/™™"' 


weight  and  uniformly  cut.  The  llh "*  ^""^ 
before  being  cut,  be  submitted  to  I  si  ^^''^ 
or  his  representatives,  and  no  bli  s^if" 
sawn  from  timber  of  which  the  Suilyn  '  *** 
representative  has  not  signified  hisirj  "'  '"^ 
approval.       Four 


representative  has  not  signified  hisrelim-  "", 
samples    sealed    1"      '°^'^' 


with  the  contractor's  name  and  shiikr's  ,.  l 
shall  be  left  at  the  Surveyor's  officjor  lii7 
amination    with    the    tender,    and   U    1 1' 
which    may    be    brought   on   to   thelorksa  ! 
which  may  be  inferior  to  those  sanls  may  T 
rejected    by    him.      The    Surveyor  ohis  ,1 
sentative    shall    have   full   power  toeject 
blocks,    either   at    the    cutting  yari'or  at  ft'' 
creosoting  works,  and  he  shall  alsoave  power 
to    reject    any    blocks    after   delivero 


site  of  the  proposed  works  or  at  alii- 


"Pn  to  th« 


these  places,  whether  creosoted  or 


fither  of 


1;  or  which 


are  not  creosoted  in  satisfactory  mner  w  in 
the   extent   of   10   lbs.   of   creosote,  'hf  Vb-h 
when  cut  shall  be  truly  square  andia:    ,,^^5. 
ure  9  in.  x  5  in.  x  3  in.  off  the  saw.n,. 
lar  rings  shall  not  be  less  than  10  |  th. 
nor    more   than   2   ins.    of   sapwood  4II  5,, 
in  any  block  and  the  percentage  of  jiinbaUi 
shall   not   exceed   15. 

They   shall   also   be   free   from  lai    ■ 
dead   knots,    shakes   or   other  defet 
not    contain    more    than    5   per   cenij. 
edges. 

Timber  that  has  not  been  properlitOM 
become    dry    will    not   be   accepted.  .Sro 
be  taken  to  prevent  the  blocks  fro  Iv-  ■ 
wet,  as  any  in  such  condition  eithf  , 
bilge  water  or  other  causes  must  : 
soted. 

Creosoting. — 14.  The    council    shahppolnt  8 
representative  to  examine  the  blocl-wr.,  i;,..ii 
have  power  to  cause  the  blocks  to  1  -; 
the   ground    before   being  creosoted 
or  mark  as  arranged  by  the  Survey 
he    may    reject.     The    blocks    after 
proved    may    then    be    creosoted;    a  !!i --l  lot 
'with   each    charge   being   weighted   th  ktorp 
and   after    the    process.      The    creo  e   ■    ' 
forced  under  pressure  into  them  untthfv 
absorbed  an  amount  of  10  lbs.  to  eaccubi 
and  in  such  a  manner  that  any  hlocspli: 
will   show   the   creosote   to   be  peneitei  ' 
through. 

Creosote. — 15.  The  creosote  is  to  1  hfa-a-  oil 
of  tar  commonly  called  creosote  aiv  - 
tain   not   less   than   S  per  cent  of  t  < 
will  be  subjected  to  analysis  and  th.'ontracior 
is  only  to  use  such  as  may  be  appred  by  the 
analyst. 

Expansion   Joint. — 16.    The     contrtor 
provide  wooden  battens  1^  in.  wide  1  th. 
of  the  blocks  which  shall  be  used  in 
against  the.kprb  and  the  blocks  si; 
up  to  it.     After  the  paving  has  beei  ! 
these  battens  shall  be  withdrawn  a. 
left   shall   be   filled   in  with  clay  an.gi 
directed. 

E.xamination    of    Blocks. — 17.    Aft.  ^' 
blocks    are    in    position    they   will    1 
by   the   Surveyor   and   no   portion  of  ■ 
is   to   be  grouted   in   with   either  th(  sr- 
cement   until    this    examiantion   has  !ei; 
and    sanction    given    for    the    grout!    t    '"•" 
mence. 

Composition    Between    Joints.— 18.  Api" 
pitch  or  bitumen  is  to  be  heated  a  car 
run  between   the  blocks  to  a  depth    !  '"■■  ' 
directed. 

19.  The  blocks  are  then  to  be  git«<l  "'' 
cement  grout  until  the  Joints  arehor'»«!'" 
filled. 

Protect    for   4S   Hours.— 20.  After    !  f  ' 
tion  of  the  grouting  the  work  is  to  1 P'"' 
for  at  least  4S  hours  before  the  roais  ihro^ 
open    for  traffic.  , 

Crossings.— 21.  At   the    intersectio  of    '' ' 
streets   the  crowns  of  the  adjoining  "■' 
to    be    adjusted    to    run    into    the  cm 
roadway   that   is  being  paved  for  tt  I 
and  whenever  it  may  be  necessary    •  '  ' 
roadways   or   part    or  the   whole  of  Of*'""* 
the   adjoining   streets  are   to  be  tali    ip  a 
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,ith  similar  materials,  or  with  new 
s  directed,  making  good  with  new 
■cessary  in  the  opinion  of  the  Surveyor 
any  extra  charge  over  the  amojnt  of 
racl.  At  such  intersections  the  wood 
■e  to  be  laid  diagonally  as  may  be  di- 
V  the  Surveyor. 

J  Courses.— 22.  The  course  of  7-ln.  x  5- 
n.  granite  setts  laid  on  G-ln.  concrete 
laid  as  a  binding  course  wherever  the 
•ement  would  otherwise  abut  aguinst  a 
I  road.  The  contractor  may  retain  re- 
i  re-use  sufficient  of  the  old  setts  on 
s  for  this  purpose  as  approved   by  the 

Coatings  of  Sittings. — 23.  After  the 
been  Inspected  a  coating  of  "ii-in. 
Mllast  for  top  dressing  as  specified  is 
ead  over  the  wood  pavement,  and  the 
is  to  remain  fenced  in  as  describeii. 
e  road  Is  thrown  open  to  the  truffle, 
anal  coating  is  afterwards  to  be  spread 
n   directed. 

.  work  shall  be  done  at  such  times 
iih  portions  as  the  Surveyor  shall  di- 
the  workmen  shall  at  all  times  afford 
llles  for  local  traflBc  for  th>;  conveni- 
lop-keepers  as  may  be  directed  by  the 

1  be  Laid  to  Proper  Falls.^25.  The 
must  lay  the  blocks  to  such  levels 
nicient  to  satisfactorily  convey  away 
that  may  collect  on  the  surface  and 
innels  at  any  time  and  the  work  will 
ten  over  by  Council  until  this  is  done 
v*=yor's  satisfaction. 

~ — 26.  Provide  the  sum  of 

•  s.     This  sum   to  be  deducted  in 

[■ait  from   the  contract   as  ni.i>'   be 

The  contractor   must    fill    in    the   an- 

■dule  as  far  as  the  items  refer  to  any 

this  contract. 

il  Works. — 27.  The  contractor's  price 
super  for  supplying  and  laying  wood 
n.  X  5-in.  X  3-in.  off  the  saw  is  to 
•  all  necessary  cuttings,  raising  man- 
ventilators  or  other  covers,  stop  cock 
lley  tops,  making  good  to  existing 
ng.  relay  crossings,  binding  courses. 
jrk  Incidental  thereto  and  necessary 
t  leave  a  perfect  and  satisfactory  job. 
iimount  of  the  tender  is  to  be  worked 
I  let  accordance   with   the   schedule   o' 

1 

I  areas  to  be  paved  are  approximately 
;  »red  pink   on    the   annexed   plan,    and 
quantities  is  attached. 


on  Road  and  Street  Work. 

m  Construction  on  Sand  Sub- 
i[r.  .\.  L.  Burridge,  Road  Engineer 
iTounty,  Michigan,  states  that  in 
;  macadam  road  on  a  sand  subgrade 
i!)le  was  caused  hy  the  sand  work- 
liugh  the  voids  in  the  first  course  of 
1  5  difficulty  was  obviated  by  spread- 
j  layer  of  iron  ore  and  rock  screen- 
,;  subgrade,  and  then  spreading  the 
ii-  of  stone  on  this.  The  first  course 
9 -as  then  rolled,  and,  by  so  doing, 
«ngs  filled  the  voids  of  stone  from 
0  and  confined  the  sand  of  the  sub- 
I 

^g    Ruts    in    Macadam    Roads. — 

l^ing  method  was  used  by  the  Road 

Sjiers   of    .Alger    County,    Michigan, 

<jns.  County  Road  Engineer,   in   re- 

r-  which  had  developed  in  some  of 

a  m  roads  of  the  county   road   sys- 

^  macadam  was  loosened  with  a  pick 

^  om  course   of   rock   and   the   hole 

<!.    Rock  from  1%  to  2%   ins.  was 

rjhe  hole,  well  wet  and   tamped   so 

Ip  was  a  trifle   above   the  level   of 

c'ding  road.     Screenings  were  then 

he  rock,  thoroughly  dampened  and 

(i  a  2.>lb.  iron  rammer.     The  ruts 

'i  miles  of  road  were  repaired  in 

a  cost  of  $60  per  mile.     Screen- 

:k  were  delivered  in  cars  on  spurs 

ork  for   10   cts.   per   cu.    yd.,   and 

'  in  wagons   and   deposited   alone 

the  road  where  needed.     The  av- 


erage haul  was  .^Mi  mile.  Team  and  driver 
cost  i4..jO.  forcmat!  S-J.jO  and  labor  $2  per 
day. 

Cost  of  Street  Sprinkhng  at  Grand  Rap- 
ids, Mich.— The  following  data  relate  to  the 
street  sprmklmg  m  HUO.  The  work  was  done 
by  the  street  railw.iv  company  and  by  the 
city  highway  sprinkling  department.  The 
sprinkling  by  the  street  railway  was  started 
March  18,  1910,  and  was  carried  on  until  Nov. 
1.  19I0._  Ihe  number  of  miles  in  the  route 
was  2SM.  The  cost  of  the  sprinkling  was  as 
lollows : 

Number  of  miles  sprinkled,   12,637.  at  12 
vis.   per  mill'    SI  516  49 

Water    used,    30.263,800    gals.,    at  '4' cts.     ' 
per  1.000 1,210.5.1 

Total  cost  of  sprinkling J2,727.0| 

The  average  cost  per  mile  of  route  sprinkled 
was  $95.50.  The  cost  of  sprinkling  per  mile 
^^''1*  ^?.,*^'=-  •'"'t'  ''"e  cost  of  water  per  mile 
was  9.58  cts.,  making  the  total  cost  of  sprin- 
kling per  mile.  SL'sS  cts.  .A.  total  of  2,395 
gals,  of  water  was  used  per  mile.  Sprinkling 
by  the  city  department  was  started  on  May 
30,  1910.  and  was  carried  on  until  Oct.  26, 
1910.  The  number  of  miles  of  streets  in- 
cluded in  the  route  was  167.625.  Water  was 
funnshed  by  the  Waterworks  Department  at 
4  cts.  per  100  cu.  ft.,  10  per  cent  ofT.  The 
number  of  sprinkling  carts  in  service  was  28, 
each  of  7.50-gal.  capacity.  The  data  on  the 
sprinkling  were  as  follows : 

Number  of  miles  sprinkled,  2S,26o $10.S74.5S 

Gallons  of  water  used.  77.601,000 3,724.85 

Total  cost  of  sprinkling $14,599.43 

Cost  of  sprinkling  per  mile  (labor) $0.3627 

Cost  of  sprinkling  per  mile  (supplies  and 

repairs!   0221) 

Cost  of  sprinkling  per  mile  (water  used)..     !l31S 

Average  cost  of  sprinkling  per  mile. ...  .$0.5165 
Average  cost  per  mile  of  route  sprinkled.  87.10 
Average  cost  per  lin.  ft.  (30-ft.  roadway).  .016.i 
Uallons   of   water   used    per   mile 2,745 

Reinforced  Concrete  Pavement  at  Ply- 
mouth. Wis. — Several  somewhat  unusual 
methods  were  used  in  the  construction  of  a 
rem  forced  concrete  pavement  laid  in  the  sum- 
mer of  1910  at  Plymouth,  Wis.  One  of  the 
features  was  the  use  of  "Pecky"  cypress  for 
expansion  joints  in  place  of  the  usual  as- 
phaltum  or  tar.  The  l-in.x8-in.  boards  were 
used  along  each  gutter  and  every  40  ft.  across 
the  street,  and  at  the  ends  of  the  ties  of  the 
street  car  tracks.  These  boards  were  used 
as  forms  for  the  outside  of  the  cement  gut- 
ters and  as  a  template  for  the  crown  of  street. 
.■\  considerable  saving  of  lumber  as  well  as 
time  in  placing  and  removing  the  same  was 
thus  effected.  The  reinforcement  used  was 
triangle  mesh,  style  7  w^oven  wire.  This  was 
placed  directly  on  the  concrete  base  so  as  to 
lie  between  the  surface  and  the  base.  The 
base  \vas  5  in.  thick  and  the  surface  coat  IVa 
in.  thick.  The  latter  consisted  of  granite 
chips  from  ^  in.  to  %  in,  in  diameter,  granite 
screenings  from  %  in.  down  to  dust  and 
Portland  cement  in  proportion  to  give  the 
densest  mixture.  .After  this  mortar  was 
-spread  over  the  concrete  base  and  the  mesh, 
it  was  troweled  smooth  and  while  still  soft 
the  larger  granite  chips  were  cast  by  hand 
over  the  surface  of  the  pavement,  giving  the 
entire  area  a  roughened  appearance.  Some 
of  the  stones  disappeared  entirely  into  the 
soft  cement  mortar.  leaving  depressions  in  the 
pavement,  while  the  others  sank  in  only  part 
way.  The  result  was  a  surface  which,  while 
level  enough  to  cause  no  annoyance  in  riding 
over  it.  was  still  rough  enough  to  overcome 
any  slipperiness  of  surface.  This  pavement, 
in  monolithic  squares  of  40  feet,  is  now  nearly 
two  years  old,  has  passed  through  two  win- 
ters, and  it  is  stated  that  there  is  not  the 
sign  of  a  crack  or  a  flaw  in  it.  It  is  not  slip- 
pery and  does  not  wear  perceptibly.  The  ex- 
pansion joints  have  worn  off  some,  but  not 
enough  to  show  any  abrasion  of  the  concrete 
along  the  edges  of  the  boards.  The  contract 
price  for  this  pavement,  including  .erading, 
was  SI. 2^%  per  sq.  yd.  The  pavement  was 
desi.gned  and  constructed  under  the  super- 
\'ision  of  Mr.  W.  G.  Kirchoffer,  of.  Madison. 
Wis.  The  total  yardage  was  10,786  and  the 
labor   time   consumed    in    constructing    it.    ac- 


cording to  "Permanent  Pavement,"  a  publica- 
tion  of   the   Universal    Portland    Cement   Co., 
from  which  this  note  has  been  taken,  was  as 
follows : 
Grading:  Hours. 

Teams    520 

Laborers   2,275 

Foreman    lOo 

Engineer  and    rollers 17S 

Laying  Concrete  Pavement: 

Teams    1,157 

L-iborers  7.'484 

Koieman    i,052 

Timekeeper   450 

Carpenter    420 

Engineer  and  mixers 420 

The   actual   hours   per   1,000   sq.    ft.   were   as 
follows  : 

Grading:  Hours. 

Teams    48. ;i 

Laborers    21.2 

Foreman    •. [       9.3 

Kngineer  and  roller 16.5 

Laying  Concrete   Pavement:  Hours. 

Teams   108 

Laborers    C96 

Foreman    gg 

Timekeeper   41.8 

Carpenter 39.1 

Engineer  and  mixers 56.8 

Cost  of  Brick  Paved  Roads.— The  data 
in  this  note  have  been  taken  from  a  recently 
issued  Road  Bulletin  of  the  Highway  De- 
partment of  the  Missouri  State  Board  of  Ag- 
riculture. The  following  figures  are  the  act- 
ual cost,  not  including  miscellaneous  items, 
etc.,  upon  12,000  sq.  yds.  (1,333  cu.  yds.)  of 
hand-mixed  1 :4 :7  street  concrete  base  4  ins. 
thick,  put  down  under  average  good  condi- 
tions in  Missouri: 

Per  Per 

Labor  Mixing  and   Placing:             sq.  yd.  cu.  yd. 

Wheeling  stone,  wheelbarrows.  .$0.0115  $0.1035 

Wheeling  sand,    wheelbarrows..     .0033  .0297 

Spreading    cement    0033  .0297 

Turning  sand  and  cement 0101  .0909 

Turning   concrete    0134  .1206 

Watering     0029  .0261 

Tamping    0033  .0297 

Off-bearing    oiOl  .0909 

Foreman    0135  .1215 

Total    labor    $0.0714  $0.6426 

Total  Cost  Material  and  Labor; 

Stone     $0.1300  $1.1700 

^and    0639  .5751 

Cement     1200  1.0800 

i^abor    0714  .6426 

.Superintendency    oiOl  .0909 

Grand   total    $0.3954     $3.5586 

The  average  of  several  cost  accounts  (good 
cost  conditions)  upon  laying  brick  pavements 
in  Missouri  (actual  cost)  with  common  labor 
at  15  cts.  per  hour  and  bricklayers  at  20  cts. 
per  hour,  is  given  as  follows: 
Labor  for  Laying  Brick:  Per  sq  yd. 

Preparing    sand    cushion $0.0095 

Stacking    brick    0O6O 

Wheeling  brick   :7 0105 

Haying  brick 0075 

Culling,  brick    0035 

Batting   and   grouting 0045 

Cleaning    0030 

Foreman     0025 

Total    labor     $0.0470 

Material: 

Sand $0.1000 

Brick     7000 

Grout    oiSO 

Total  material    $0  SlSn 

Superintendency    oOoO 

Grand   total,   Iriijor  and  material $0.8700 

Other  costs  for  brick  pavement  on  concrete 
base  show  the  following: 

,,.       .  ,         -  Per  sq.  vd. 

shaping  subgrade    jn  10 

Concrete  base.  4-in '         '45 

Sand   cushion.   2-in in 

Brick,  45  per  sq.  yd !..!!!.!!.'!         .'gs 

Tot-il     7l".60 

Data   on   Bituminous    Construction. The 

following  data  on  bituminous  construction 
have  been  taken  from  the  book  of  "Standards" 
of  the  Massachusetts  Highway  Commission. 
Figures  1  and  2  show  two  road  sections  for 
macadam  with  bituminous  treatment.  The  es- 
timated tonnage  required  per  100  ft.  for  the 
section  shown  in   Fig.   1  is  as  follows: 

Lower  course  No.  1  stone •>4  tons 

Screenings    for    binder 4  tons 

Upper  course  No.  2  stone '. ig  tons 
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The  above  figures  are  for  trap  rock ;  for  local 
stone  the  tons  required  are  as  follows: 

Lower  course  No.  1  stone 22  tons 

Screenings  for  binder 4  tons 

Upper  course  No.  2  stone 14  tons 

Both  of  the  above  tonnages  are  for  bituminous 
treatment  by  the  penetration  method  and  pro- 
vide for  binding  the  lower  course  with  stone 
screenings  or  sand.  For  bituminous  treat- 
ment bv  surface  spraying,  screenings  or  sand 
binder  are  used  in  the  upper  course,  in  which 


'f        f  tol 
—  ■- ~ 

r  I-- - 


Fig.   1. 


case    the    tonnage    required    for    the  section 
shown  in  Fig.  1  is  as  follows : 

Local 

Trap.  stone. 

Tons.  Tons. 

Lower  course  No.  1  stone 24  22 

Upper  course  No.  2  stone 16  14 

Screenings  for  binder 7  T 

The    section   shown  in   Fig.   2  provides    for  a 


4-in.  macadam.  The  number  of  tons  of  trap 
or  local  stone  required  per  100  ft.,  oenetration 
metlido  as  in  the  first  case,  is  as  follows : 

Local 
Trap.  stone. 
Tons.         Tons. 

Lower  course  No.  1  stone 19  17 

Screenings  for  binder 3  3 

Upper  course  No.  2  stone 17  lo 

Where  the  bituminous  treatment  is  by  sur- 
face spraying  the  tons  required  are  as  fol- 
lows : 

Local 
Trap.         stone. 
Per  ton.     Per  ton. 

Lower  course   No.    1    stone 19  17 

Upper  course  No.  2  stone 17  15 

Screenings  for  binder 6  6 

For  both  penetration  methods — grouting  or 
the  Modified  Gladwell  method — it  is  stated 
that  there  should  be  two  applications  of  as- 
phaltic  oil,  each  %,  gal.  per  sq.  yd.  There 
may  also  be  a  third  application  of  %  gal.  per 
sq.  yd.  for  a  surface  finish.  For  surface 
treatment  there  should  be  one  application  of 
%  gal.  per  sq.  yd.,  or  two  applications  of  Vi 
gal.  each  per  sq.  yd.,  on  the  finished  surface 
of  the   roadway.     The   following  approximate 


data    for    bituminous    constructi 
given : 

Bituminous   Macadam   (mixed): 
'    ton   brolien   stone    =   10  sq.  yd 


We  weight 


«h-'<  -"eVr»,, 


-TEH 


ffof 


arc  also 


2  In.  thick 


after    lolling. 
11/3  gals,  bituminous  material  to  k  ■„    . 
IS  gals,  bituminous  material  to  eiV™,S°- 

broken     stone    (loose),    anorox 

2.700  lbs. 
Bituminous  Macadam  (mixed). 
Lower  course  bound  with  sand  or 
Upper  course  2  ins. 

ed). 


Fig.  2. 


11/2   gals,  of  bituminous  material.rsn 
Wearing   course,   .015   ton  of  peaione  aM  i 
gal.  of  bituminous  material  peri  vS 
Bituminous  Gravel  (mixed): 

1  cu.  yd..  14  sq.  yds.  2  ins.  thick  a>r  i,; 
1.3  gal.  bituminous  material  to  e;i  fi 
IS   gals,    bituminous   material  to.ch'j 
(loose). 
Surface  Treatment — Spraying  Made- 
.3   gal.    of   oil   or   tar  and  .016  cii'U 
stone  or   gravel  per  sq.  yd. 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTON 


The    Design   and   Construction   of   the 

Municipal  Water  Works  System  at 

Mountain   Home,  Idaho,  with 

Some  Costs. 

Contributed    by    Edmund    M.     Blake,    Designing 
and   Supervising  Engineer. 

The  town  of  Mountain  Home,  Idaho,  is  lo- 
cated about  T  miles  south  of  the  foothills 
of  the  Sawtooth  Mountains  and  about  18 
miles  north  of  the  Snake  River,  on  the  main 
line  of  the  Oregon  Short  Line  R.  R.  It  had 
in  1910  a  population  of  about  1,800  people,  but 
it  is  probable  that  this  population  would  have 
been  much  larger  at  that  time  had  there  not 
been  an  almost  interminable  delay  in  the  de- 
velopment by  irrigation  of  nearly  250,000  acres 
of  land  tributary  to  the  town.  At  the  present 
time  many  of  the  old  difficulties  connected  with 
this  development  have  been  overcome  and  ac- 
tive work  has  already  been  started  on  the  rec- 
lamation of  one  large  tract  north  of  the  town 
which  will  undoubtedly  soon  be  followed  by 
others.  The  chances  are,  therefore,  good  for 
a  large  growth  in  population  during  the  next 
decade.  That  the  town  is  awake  to  this  possi- 
bility is  evidenced  by  the  installation  in  1911 
of  a  modern  water  supply  system  for  domes- 
tic use  and  fire   protection. 

The  town  itself  lies  on  a  level  plain  falling 
gradually  away  from  northeast  to  southwest 
along  a  natural  line  of  underground  water- 
flow  coming  down  from  the  iriountain  above. 
The  irrigation  of  about  3,000  acres  immediate- 
ly around  the  town  during  the  past  ten  years 
resulted  in  raising  the  water  table  under  the 
town  to  such  an  extent  that  cellars  and  base- 
ments were  badly  flooded  during  the  irriga- 
tion season  and  the  local  wells  thereby  became 
polluted  from  the  mixture  of  house  sewage 
and  drainage  with  this  underground  water. 
The  necessity  for  an  adequate  water  supply  and 
sewage  disposal  system  became  so  serious  that 
in  the  winter  of  1911  the  Board  of  Trustees  of 
the  town  authorized  a  complete  study  and  re- 
port, with  estimates,  for  the  installation  of 
such  systerns.  This  report  was  made  by  the 
writer  and  following  it  the  town  voted  to  in- 
stall at  once  a  water  supply  system  at  a  cost 
of  $35,000,  leaving  the  sewage  disposal  system 
for  another  year. 

A  very  careful  study  was  made  of  certain 
springs  existing  along  the  foot  hills  to  the 
north  of  the  town,  but  such  supplies  were 
finally  determined  to  be  inadequate  and  un- 
certain so  far  as  inidcated  by  the  available 
data  and  a  study  of  the  sources  of  underground 
water  feeding  the  springs.  Northwest  of  the 
town   was   an   old   coulee   bed,    dry   during   a 


long  period  each  year,  but  clearly  showing 
a  watercourse,  and  from  the  gravelly  nature 
of  its  bed  it  was  thought  likely  that  at  all 
seasons  of  the  year  a  body  of  underground 
water  was  flowing  under  and  along  its  course. 
A  location  just  to  one  side  of  this  coulee  bed, 
within  the  town  limits,  but  not  in  the  line 
of  house  drainage  from  beyond,  was  selected 
for  the  driving  of  test  wells.  These  wells 
were  driven  in  June,  1911,  and  in  general  en- 
countered an  underground  flow  of  water  at 
about  10  ft.  below  the  surface,  underlaid  with 
compact,  impervious  clay  lo  a  depth  of  about 
25  ft.,  where  another  and  large  flow  of  un- 
derground water  was  encountered  through 
from  2  ft.  to  8  ft.  of  coarse  water-bearing 
gravel.     Below   this   flow   was  a   bed  of   clay 
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Fig.  1.     No.  5  Keystone  Driller  Rig  Drilling 
an    8-in.    Tubular    Well. 

running  to  a  depth  of  about  75  ft.  at  lava  bed 
rock.  A  48-hour  continuous  pumping  test 
on  a  6-in.  well  tapping  the  25-ft.  strata,  using 
a  4-in.  pump  cylinder  operated  from  the  beam 
of  the  No.  5  Keystone  Well  Driller,  see  Fig. 
1,  used  in  drilling  the  wells,  showed  a  flow 
at  the  rate  of  about  150,000  gals,  in  24  hours 
without  lowering  the  water  in  a  tell-tale  well 
25  ft.  above  it  more  than  about  5  ins.,  which 
was  recovered  almost  immediately  after  the 
test  was  closed.  The  water  was  clear  and 
sparkling,  maintained  an  average  temperature 
of  about  52°  F.  and,  upon  analysis  by  the 
State  Chemist,  proved  to  be  of  an  exception- 


ally good  quality,  suitable  for  all 
of   domestic  use   and   in  additioi  r 
soft.     As  a  result  of  these  tests  > 
ful  consideration  of  all  other  soi 
ply,  the  Board  of  Trustees  finally 
site    as   its    permanent   source  of  : 
the  time  of  writing  this  article,  A 
the   system   has   been   in   operatic 
months,  the  wells  have  constantly  ", 
their   flow   as   tj(ie  draft  from  tb 
cleaned   out   the   sand  and  pockt 
coarse    gravel    and    perfect   confii 
that  the  decision  to  adopt  this  S' 
entirely  justified. 

The    system    as   designed    and 
comprises  6,660  ft.  of  8-in.,  22,03 
and  2,211   ft.  of  4-in.  wood-stave, 
water  pipe,  manufactured  by  the 
Pipe   and    Foundry    Co.,   of  Taci 
96  pieces  of  special  castings,  42  li 
ed   Ludlow   fire   hydrants,  all  wi 
nections   to  the   mains ;   seven  8-i 
in,    and    two   4-in.    heavy   pattern  ■ 
valves ;    a   60,000-gal.   steel   water 
110  ft.  from  top  of  foundations  I 
when  full,  furnished  and  erected    u  ■ 
J.  Burke  Co.  of  Salt.  Lake  City  wo  '. 
x8-in.  vertical  triplex  power  pum  s:i. 
Fig.   2,   fitted  with   double  gear  'Ve, 
factured   by  -  the    Piatt    Iron   Wo"  "' 
ton,   Ohio,  and   furnished   and  er  > 
James  J.   Burke  Co.  of  Salt  lal 
26-h.r).  3-phase,  60-cycle.  220-volt.  i 
trie  Motors,  furnished  through  ll. 
of  the  General  Electric  Co.     Tht  ; 
of  the  distribution  piping  is  5.8H    : 

The  water  is  drawn  from  a  grr 
in.    tubular    wells,   the   bottoms  > 
bedded  in  coarse  water-bearing  _gi   - 
first    intended   to   equip   these  riviwil.>  » 
brass   Cook  well   strainers,  but  O)iccount 
the   coarseness  of  the  gravel  it  v;  lal"  ' 
cided  to  try  the  effect  without  these  of  tli 
strainers  and   so   far  no  serious  JuWf 
entrained  sand   has  been  encounieri, 
is  not  expected  that  the  Cook  siiii': 
be   required.     These  wells  are  c  o>. 
5  ft.  below  the  level  of  the  groii .  ai 
point  they  are  fitted  with  heavy  te  sr:  i 
on    concrete    beams    to    prevent    tti;i 
short  branch  from  each  of  these  is  ■ 
them  all  with  a  common  8-in.  ccct:!: 
tion  pipe  from  which  the  pump   "H 
is  taken  off  through  a  long  sweep 'e  i 
machinery  room.  Above  the  tee  on:"  > 
8-in.  pipe'  is  continued  uo  to  an  el(  ti 
3  ft.  above  the  ground  surface  in  le  > 
a  standpipe  to  assist  in  the  sepanon  oi 
These  8-in.  standpipes  are  capped tappea 
%-in.  plugs  and  plugged.    On  thhonzo 
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from  each  well  to  the  common  coi- 
tion pipe  is  placed  an  8-in.  hand 
valve  bv  means  of  which  any  well 
onnected  from  the  suction  system 
\  sixth  8-in.  well  was  also  driven 
for  emergency  connection  with  the 
wells,  the  proper  special  castings 
n  place  for  this  connection, 
ping  station  building  is  constructed 
)locks.  Its  inside  dimensions  are  38 
he  elevation  of  the  machinery  floor, 
concrete  sloping  to  a  drainage  sump 
er.  is  about  5  ft.  below  the  level  of 
for  the  purpose  of  reducing  the 
on  the  wells.  The  foundation  walls 
y  concrete  fitted  with  a  water  table 
the  ground  level  where  the  con- 
walls  start.  The  roof  is  a  simple 
ucture  covered  with  cedar  shingles 
orete  block  chimney  at  one  corner 
heating  the  interior  of  the  building, 
ground  this  station  is  fitted  with 
lows  which  provide  a  maximum  of 
ill  parts  of  the  machinery  room, 
nc  large  double  door,  on  the  side 


6-in.,  each  branch  l.ung  fitted  with  a  6-in. 
gate  valve.  These  branches  unite  into  an  8- 
in.  force  main  which  runs  out  of  the  building 
and  IS  connected  with  the  8-in.  riser  pipe  run- 
ning up  to  the  water  tower  tank,  which  is  lo- 
cated on  the  same  lot.  A  branch  leads  off 
to  the  town  fitted  with  controlling  gates  so 
that  water  can  be  pumped  into  the  tank  alone, 
or  to  the  town  alone  or  to  both  against  the 
tank  pressure.  The  8-in.  force  main  inside 
the  building  is  fitted  with  an  8-in.  Ludlow 
check  valve  next  to  the  6-in.  branches,  then 
a  (j-in.  pumping  to  waste  branch  which  dis- 
charges into  the  coulee  bed  outside  of  the 
building,  then  a  3-in.  pressure  relief  valve  dis- 
charginfr  into  the  6-in.  pumping  to  waste 
branch,  and  last  the  regular  8-in.  controlling 
gate  valve.  Power  is  taken  from  the  trans- 
niission  line  of  the  Great  i^hoshone  Light,  Heat 
S:  Power  Co.  through  transformers  located 
just  outside  of  the  building  and  all  of  the  con- 
trolling switches  inside  of  the  building  are 
located  on  the  wall  in  the  corner  just  above 
the  controlling  gates  on  the  force  main,  so 
that  the  control  of  everything  for  emergency 


lierior  of  Mountain    Home,    Idaho,    Pumping    Station,    Showing    Vertical    Triplex 
I  Pumps   Direct   Connected  to    Electric   Motors. 


I  the  prevailing  winds,  of  sufficient 
110  admit  the  largest  piece  of  ma- 
'  st  inside  of  this  door  is  a  sub- 
I  form  and  stairs  leading  down  to 
iry  floor  fitted  with  a  pipe  railing. 
r  inery,  consisting  of  the  two  ver- 
li  pumps  and  motors,  as  described 
aligned  on  one  continuous  shaft, 
>:  n  the  middle  and  the  motors  on 
i<  with  the  suction  and  discharge 
:!  d  the  machinery  and  between  it 
»'. .  leaving  a  large  clear  floor  space 
oj  he  machinerv-  and  between  it  and 
si  platform.  The  machinery  foun- 
irof  a  heavy  type  of  concrete  and 
rs  for  each  pumping  unit  w-ith  a 
n'te  foundation  between  to  carry 
otpost  which  guides  the  shaft  be- 
t  .vo  pumps  in  order  to  give  it  a 
'cupport  Either  pump  can  be  op- 
'  her  motor  or  both  pumps  can  be 
i\  nee,  when  their  combined  capacity 
1  itle  over  350  gals,  per  minute  or 
ilsper  hour,  which  is  equivalent  to 
\''  gals,  per  day.  There  are  three 
'.tion  clutches  on  the  shaft  which 
fi?d  with  slip  pinions.  The  shaft 
t  I  fitted  with  raw  hide  pinions, 
n  main  after  it  enters  the  build- 
<  to  each  pump  through  a  6-in. 
t  each  of  which  is  a  6-in.  control- 
he  discharge  from  each  pump  is 


purposes  is  centralized  in  a  small  space  in  one 
corner  of  the  building. 

Materials  for  1-50  complete  service  connec- 
tions were  purchased,  the  Board  of  Trustees 
deciding  to  install  these  connections  from  the 
main  to  the  propert)'  line  without  cost  to  the 
consumer  and  otTering  to  complete  the  balance 
of  the  work  from  the  property  line  into  the 
houses  at  the  e.xact  cost  of  labor  and  material. 
It  is  expected  that  before  the  coming  hot 
weather  at  least  125  connections  will  have  been 
made.  The  board  decided  to  require  all  water 
to  be  paid  for  on  meter  rates  and  purchased 
t-mpire  meters  from  the  National  Meter  Co. 
These  meters  were  all  %  in.  e.xcent  in  the  case 
of  a  few  large  concerns. 

The  meter  rates  adopted  were  on  a  sliding 

scale,  as  follows : 

Per 
1,000  gals. 
First  2,500  gals,  per  month  at  rate  of  40  cts. 
Over  2.500  gals,  per  month  at  rate  of  37%  cts. 
Over  5,000  gals,  per  month  at  rate  of  35  ets. 
Over  10,000  gals,  per  month  at  rate  of  30  cts. 
Over  20.00U  gals,  per  month  at  rate  of  25  cts. 
Over  30,000  gals,  per  month  at  rate  of  20  cts. 
Over  40,000  gals,  per  month  at  rate  of  15       ets. 

Minimum  monthly  metered  water  charge — 
$1.50.     Bills  sent  in  monthly. 

The  raw  wool  industry  is  a  very  important 
factor  at  Mountain  Home,  and  one  of  the 
largest  wool  warehouses  in  the  state  is  lo- 
cated near  the  center  of  the  town.  A  private 
4-in.   connection   has  been  made  to  this  wool 


warehouse  connecting  with  a  modern  sprinkler 
system  inside  the  buildings  and  with  an  addi- 
tional private  fire  hydrant  just  outside.  The 
Board  of  Trustees  has  just  recently  passed  an 
ordinance  which  levies  upon  the  taxpayers  of 
the  town  an  annual  tax  of  $25  for  each  fire 
hydrant  in  its  system,  by  which  arrangement 
the  water  department  is  placed  at  once  upon  a 
firm  financial  basis  and  all  of  the  taxpaying 
citizens,  whether  water  consumers  or  not, 
stand  their  share  of  the  fire  protection  which 
the  system  affords  to  the  town.  An  operating 
superintendent  was  selected  and  engaged  about 
in  the  middle  of  construction  of  the  system, 
so  that  by  the  time  the  plant  was  finally  put 
in  operation  he  had  become  familiar  with  the 
details  of  construction,  operation  and  main- 
tenance. During  construction  and  early  opera- 
tion the  town  employed  Mr.  J.  F.  Moynihan  as 
Construction  Superintendent  under  the  writer, 
he  being  an  old  waterworks  superintendent  of 
long  experience  in  the  east,  and  the  value  of 
his  services  has  been   fully  realized. 

The  fire  department  equipment  purchased  by 
the  board  consisted  of  1,500  ft.  of  2%-in.  rub- 
ber-lined fire  hose  of  three  diflfercnt  grades, 
extra  brass  hose  couplings,  four  P/s-in.  smooth 
Standard  Underwriters'  fire  nozzles  and  two 
solid  frame  fire  hose  reels.  This  equipment  is 
kept  in  two  buildings  in  different  parts  of  the 
town  for  quick  access  in  emergencies. 
COST. 

The  following  cost  figures  are  of  interest: 

The  contract  for  furnishing  6.650  ft.  of  8- 
in.,  15,000  ft.  of  6-in.  and  3,050  ft.  of  4-in. 
wire-wound,  wood-stave  water  pipe,  72  cast- 
iron  specials,  14  wooden  plugs,  seven  8-in. 
gates,  four  6-in.  gates,  one  8-in.  check  valve, 
one  3-in.  pressure  relief  valve  and  30  Ludlow 
fire  hydrants,  was  let  to  the  Washington  Pipe 
and  Foundry  Co.  of  Tacoma,  Wash.,  for  the 
lump  sum  of  $9,247.  Additional  pipe  hydrants 
and  castings  were  purchased  from  them  at  the 
following  rates:  Four-in.  pipe  at  21  cts.  per 
ft,  6-in.  pipe  at  30  cts.  per  ft.,  8-in.  pipe  at 
43  cts.  per  ft. ;  hydrants  at  $36.50  each ;  cast- 
ings at  5V4  cts.  a  pound.  The  pipe  furnished 
under  this  contract  was  the  best  product  of  the 
factory-  at  Tacoma.  The  staves  being  1%-in. 
Oregon  fir  with  close  wire  spacing  and  coup- 
lings, was  laid  as  taken  from  the  cars  and  has 
proved  entirely  satisfactory.  Its  depreciation 
should  not  exceed  2%  per  cent. 

The  contract  prices  for  laying  this  pipe,  ac- 
cording to  very  strict  specifications,  were  14 
cts.  per  ft.  for  4  in.  and  14y2  cts.  per  ft.  for 
6-in.  and  8-in.  Under  this  contract  extra  work 
was  done  at  actual  cost  plus  15  per  cent. 

The  contract  price  for  the  steel  water  tower 
and  tank,  erected  on  foundations  furnished  by 
the  town,  was  $4,075.  The  tank  and  tower  were 
painted  with  three  coats  of  Golfeen  carboniz- 
ing coating.  The  foundations  for  this  tank 
consisted  of  four  footings  of  13  cu.  yds.  each 
and  cost  $8.15  per  cu.  yd.,  finished  and  placed, 
including  forms. 

The  pumping  station  building,  above  the 
foundations,  w-as  let  for  $1,169;  the  excavation 
cost  $78.20;  the  cement  for  the  walls,  $156.80; 
labor  in  placing  the  walls,  $147.64 ;  the  lumber 
for  forms,  $60.12;  and  the  gravel  used  in  the 
concrete,  $50.60;  making  the  total  cost  for  the 
building,  exclusive  of  the  concrete  floor,  $1,- 
662.36.  The  unit  cost  of  the  concrete  walls 
was  $10  per  cu.  yd.,  including  forms. 

The  complete  material  for  150  %-in.  serv- 
ice connections,  including  lead  flange  corpora- 
tion cocks,  corporation  goose-neck  connections, 
couplings,  brass  curb  cocks,  extension  service 
boxes,  brass  stop  and  waste  cocks,  service  box 
wrenches,  curb  cock  wrenches,  and  5,000  ft. 
of  %-in.  iron  service  pipe,  cost  $1,225.10. 

The  driving  of  the  test  wells,  the  six  perma- 
nent 8-in.  wells,  and  conducting  the  tests  on 
the  same,  cost  $1,471.27.  The  permanent  tools 
and  equipments,  purchased  bv  the  board 
amounted  to  $201.55. 

The  two  7%-in.x8-in.  Piatt  Iron  Works 
triplex  power  pumps,  two  25-h.p.  General 
Electric  motors,  with  fittings,  gages,  revolu- 
tion counters,  wrenches,  oiler  sets,  and  anchor 
bolts,  erected  and  tested,  cost  $3,274. 

The  town  entered  into  a  contract  with  the 
Great   Shoshone   Light,  Heat  &  Power  Co.  for 
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10  years  to  fiirnish  the  electric  power  required 
in  the  operation  of  the  pumping  plant  at  % 
cts.  per  kilowatt  hour,  which  is  considered  one 
of  the  most  favorable  power  contracts  ever 
entered  into  by  a  municipality  for  waterworks 
pumping  in  the  northwest. 

At  the  time  of  selecting  the  kind  of  pipe  to 
•be  used  bids  were  called  on  wood  stave, 
Matheson  joint  wrought-iron  and  standard 
cast-iron  pipe  and  the  relative  bids  received, 
on  the  basis  of  the  approximate  lengths  cov- 
ered by  the  call  for  bids,  were  as  follows : 

Wood    stave    pipe $  7,951.13 

Matheson  joint  wrought  iron  pipe 11,024.68 

Standard   cast   iron  pipe 19,325.Si) 

Considering  the  best  interests  of  the  ma- 
jority of  the  taxpayers,  the  board  wisely  de- 
cided to  adopt  wood  stave  pipe,  thereby  cover- 
ing a  much  larger  area  of  the  town  with  the 
distribution  piping  for  fire  protection  and  do- 
mestic use  than  would  have  been  oossible  by 
the  use  of  wrought-iron  or  cast-iron  pipe,  be- 
lieving that  the  growth  of  the  town  during  the 
life  of  the  wood  stave  pipe  would  be  great 
enough  to  incur  the  expense  of  replacing  that 
pipe,  if  necessary  or  desirable,  with  iron  pipe 
at  or  before  the  expiration  of  its   usefulness. 

Tests  of  Pumping  Engines  and  Auxil- 
iary Machinery  in  the  New  Water 
Filtration    Pumping    Station, 
New    Orleans,    La. 

Contributed    by   L.    E.    Strothman,    Manager   and 
Chief   Engineer.    Pumping   Engine   Depart- 
ment,   Allis-Chalmers   Co.,    Milwauliee, 
Wis. 

Until  1848,  or  a  little  later.  New  Orleans 
was  a  very  active  business  city  and  stood 
fourth  ui  population  among  the  cities  of  the 
United  States.  After  that  time,  for  nearly  a 
half  century,  the  city  was  satisfied  to  take 
what  came  to  it  in  the  way  of  business.  While 
other  cities  were  improving  the  sanitary  and 
Hving  conditions  of  their  people.  New  Orleans 
was  content  with  pavements  laid  in  178(1, 
drinking  water  supplied  by  tlie  rain  caught 
from  the  roofs,  and  open  ditches  and  cess 
pools  as  a  means  of  sewage  disposal.  Yellow 
fever  was  accepted  as  a  matter  of  course  and 
no  special  effort  was  made  to  check  its  periodic 
appearance. 

After  the  devastating  scourge  of  this  fever 
in  the  nineties  and  the  example  set  by  the 
government  sanitarians,  who  came  to  co-oper- 
ate with  the  city  authorities,  a  new  spirit 
awoke  among  the  citizens.  They  came  to 
realize  that  N'ew  Orleans  must  be  up  and 
doing  if  it  was  to  regain  its  lost  prestige  and 
take  the  position  commercially  to  which  its 
geographical  location  rightly  entitled  it. 

This  led,  in  1893,  to  the  appointment  of  a 
commission  to  prepare  and  execute  plans  for 
a  comprehensive  system  of  drains  w-hich  would 
lower  the  general  level  of  the  ground  water 
and  make  the  city  other  than  a  swampy  breed- 
ing place  for  all  sorts  of  water  borne  diseases. 
Later,  1898,  came  the  New  Orleans  Sewerage 
&  Water  Board  which  employed  Mr.  George 
u.  Earl,  as  general  superintendent,  to  study 
conditions  and  devise  plans  for  an  adequate 
and  modern  water  supply  and  sewerage  sys- 
tem. The  study  of  the  requirements  and  the 
working  out  of  details  required  a  great  deal 
of  work,  so  that  the  first  contract  for  the 
new  water  supply,  that  for  the  pumping  en- 
gines was  not  let  until  1905.  In  the  3%  years 
following,  great  strides  were  made,  and  in 
February,  1909,  when  water  was  first  turned 
into  the  city  mains,  a  pumping  and  purification 
plant,  having  a  daily  capacity  of  60,000,000 
gals.,  and  a  complete  distribution  system  had 
been  constructed.  During  the  period  from 
1898  to  1909  a  complete  sewerage  system  with 
its  miles  of  trunk  and  feeder  sewers,  its  two 
main  and  seven  auxiliary  pumping  stations  had 
been  completed  as  well  as  an  entire  water  and 
sewerage  system  on  a  smaller  scale  for  the 
suburb  of  Algiers. 

WATER    SUI'I'LV. 

New  Orleans  obtains  its  water  supply  from 
the  Mississippi  River  through  a  cast  iron  pipe 
line  laid  beneath  the  low  water  level  which 
conducts    the    river   water    to    three    low    lift 


centrifugal  pumps  in  the  pumping  station. 
These  pumps  lift  the  water  into  settling 
basins  where  the  heavier  particles  of  grit  and 
silt,  which  are  ordinarily  carried  in  suspension, 
are  deposited.  After  this,  lime  and  sulphate 
of  iron  are  added  in  the  mi.xing  reservoirs, 
and  the  water  passes  on  to  the  coagulating 
basins  and  then  to  the  mechanical  filters  where 
the  process  of  clarification  and  purification  is 
completed.  An  underground  clear  water 
storage  reservoir,  which  is  connected  with  the 
clear  water  well  in  the  pumping  station,  re- 
ceives the  effluent  from  the  filters.  The  flow 
of  the  water  from  the  time  it  is  first  dis- 
charged by  the  low  lift  pumps,  which  take  it 
from  the  river,  until  it  reaches  the  clear  water 
well  is  continuous  and  entirely  by  gravity. 
The  four  high  lift  pumping  engines  which 
maintain  the  pressure  upon  the  city's  mains 
take  their  suction  from  the  clear  water  well 
and  discharge  directly  into  the  distributing 
system. 

PUMPING    ST.\TION. 

The  chief  apparatus  in  the  filtration  pumping 
station  is  as  follows:  Si.x  400  hp.  Heine  boil- 
ers equipped  with  Roney  mechanic:il  stokers. 
Sturtcvant    economizers,    Foster    superheaters. 


Previous   to   running  the  offic  ,.., 
minary  trials  of  short  durationler    '  ''" 

1 
calculated    independently   by  thel'**'^  "*' 


Iimmary  iriais  oi  snort  duratioiier""''  ' 
familiarize  the  men  with  thti  '^''  ' 
duties,  and  the  results  of  th  i.?'*'^''' 
calculated  independently  by  thei,„ 
the  Sewerage  &  Water  Board  ,7'?  J 
engine  builder,  and  these  resulf 
compared  and  checked  until  both 
upon  the  final  figures. 

HIGH     LIFT    PUMPING   EN(|es 

1  he  high  lift  pumping  engines 
the  station  as  engines  Nos.  1,  2, 
were  tested  in  the  following  ord 
2  and   1 

'1  he  pumping  engines  are  eacW  ihe 
tical   triple    expansion   type.  witHhree  si,,„i 
acting,    outside    center   packed  phgcr,  S 
located   directly   under  one  of  tlj  steaiii    il 
inders.    The  engines  are  entirely  ;f-com,mf] 
no    supports   above   the   pump  pilfl^;,,  ' 
required  to  sustain  the  steam  eiiioti 
the  construction  of  the  pump  eiii  T 
cylinders  are  28,  54  and  80  ins.n  / 
and  the  water  plungers  are  31  insm  i 
The  engines  have  a  stroke  of  60  s. 

There  are  two  eccentrics  operatrti, 
of   each   cylinder,   one   for   the  a,li^.^ .    ., 
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Fig.    1 — Interior    View    of    Water    Purification   Pumping   Station,   New  Orans.  La 


four  20,000.000  gal.  vertical  triple  expansion 
pumping  engines,  three  low  lift  40,000,(100  gal. 
centrifugal  pumping  engines,  one  low  lift,  20,- 
000,000  gal.  centrifugal  pumping  engine,  two  150 
kw.  250  volt,  engine  driven  generators  and  all 
necessary  steam  and  water  piping  and  acces- 
sory apparatus.  All  the  piping  and  generating 
equipment  was  furnished  and  installed  by 
Allis-Chalmers  Company  under  contract. 

While  the  pumping  station  was  placed  in 
regular  operation  early  in  1909,  there  were,  of 
course,  many  things  to  be  done  by  the  con- 
tractors before  it  was  in  complete  shape  to 
turn  over  to  the  city.  The  final  payment  for 
all  apparatus  and  the  acceptance  of  the  plant 
as  a  whole  by  the  Sewerage  and  Water  Board 
was  based  on  a  bonus  and  forfeiture  plan, 
making  it  necessary  to  run  very  thorough  tests 
on  all  machinery.  These  were  carried  out  at 
various  times  from  March  to  December,  1910, 
and  the  results  are  given  herewith. 

TESTS. 

All  tests  were  conducted  by  employes  of  the 
Sewerage  and  Water  Board,  Mr.  .A.  B.  Wood. 
Mechanical  Engineer,  in  charge  of  pumping 
stations,  being  in  direct  charge.  The  main 
objects  of  the  tests  were  to  determine  the 
pumping  capacity  of  the  engines,  and  the  duty 
upon  which  to  base  the  payment  of  forfeiture 
or  bonus.  ' 


one  foi^  the  exhaust.    The  cubv 
pressure  cylinder  is  controlled  (■  i 
speed   and   pressure   regulating  i.ean 
cutoff  of  the  intermediate  cylind  is  •: 
oy  hand;  the  low  pressure  cylin'  ■ 
with  a  fixed  cut-off.    All  of  the 
located   on   the   main   shaft,  the  ul.  - 
transmitted  to  the  respective  ste;  or  r 
valves,  through  rods  and  rockerrn- 

The   admission   and   the   exha 
the  high  pressure  cylinder  and 
valves  of  the  intermediate  cylinc  aic  vi 
Corliss  type,  located  in  the  hea'  o!  ilie 
inders.   The  exhaust  valves  of  th^  it' 
and  the  admission  and  exhaust  1> 
low    pressure    cylinder   are   all 
beat  poppet  type,  operated  bycai 
valves    are    of    rubber,    3%   ins.  i    ■ 
mounted  on  cages,  seven  of  vvhicif'-  '.ni' 
onto  each  of  the  suction  and  d  li:       ' 
decks- 

The   air  pump,    feed  pumps, 
pressors     are     permanently    att. 
plunger   located   directly  undern 
pressure    cylinder.     The   steam 
engine    is   condensed   in  a  swf: 
having  1,800  sq.  ft.  of  cooling  si  •- 
in    the   main   suction   pipe.    Ace » 
terms  of  the  contract,  these  eng;s  v.    > 
to  be  credited  with  the  steam  coijnsc 
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>nnecting  the  boiler  and  engine, 
jm  the  separator   was   therefore 
h  a  trap  and  discharged  into  the 
of  the  low  pressure  cylinders, 
y  of  eacli  pumping  engnie   was 

•  plunger  displacement,  all  puniu 
been  inspected  and   found  tigni 

ater  pressure  before  test  The 
e  carefully  calibrated  and  the 
id  to  be  exactly  31  ins.  The 
plungers  was  carefully  measured 

be  tiO  ins.  .An  extra  revolution 
)rovided  and  placed  close  to  the 
•r  of  each  engine,  and  both  regis- 
throughout  the  test, 
e  water  from  plunger  stuffing 
eighed  continuously  throughout 
found  to  be  less  than  L'OO  gals. 

each  engine.    The  engineers   of 

•  and  Water  Board  made  an 
t  for  slip,  using  a  standardized 
)wn  as  a  Tulane  Pitot  Tube,  and 
he  capacity,  determined  in  this 
ed  with  the  capacity  based  on 
iceinent. 

■ged  head  was  measured  with  a 
mn  accurately  calibrated  before 
1  test  by  means  of  a  dead  weight 
nd  the  scale  was  set  to  read  in 
I  above  Cairo  datum.  A  float 
!d  to  measure  the  level  of  the 
suction  conduit,  which  al.s'o  had 
rately  set  to  read  in  feet  eleva- 
liro  datum.  The  total  net  head 
by  subtracting  the  average  suc- 
idings  from  the  discharge  head 
oth  scales  were  set  to  a  common 

consumed  by  the  engine  under 
rmined  by  weighing  the  number 
water  pumped  into  the  boiler 
m  to  the  engine,  all  piping  hav- 
iously  blanked  ofif  from  the  rest 
n.  These  weighings  were  still 
d  by  means  of  a  calibrated  water 
in  the  feed  line  between  the 
mp  and  boiler. 

level  in  the  boiler  was  kept  as 

It  as  possible  and  was  brought 

larks  on  the  gage  glasses  at  the 

t  as  it  was  when  the  test  was 

/er  possible.   When  this  was  not 

,   the   necessary   correction    for 

ater  level  was  made,  the  boiler 

librated  under  operating  condi- 

one-tenth  of  an  inch  difference 

read  from  the  scale  affixed  to 

el  gage  glass.    No  other  correc- 

le  made  or  allowed. 

e  gage  at  the   boiler   was   cali- 

dead  weight  tester  before  each 


test.  The  temperature  of  the  steam  leaving 
the  boiler  was  also  carciullv  determined  with 
properly  calibrated  tli.  riiinmeters  to  see  that 
the  steam  passing  lo  the  engine  under  test  was 
not  superheated.  In  general,  all  instruments, 
gages  and  scales  used  on  these  tests  were  care- 
lully  tested  and  calibrated.  .V  sulficicnt  number 
ol  indicator  cards  were  taken  to  accurately 
determine  the  mechanical  ethciency  of  the 
pumping  engine.  Every  possible  precaution 
was  taken  to  guard  against  foreign  water  or 
steam  getting  into  the  svstem.  bv  disconnect- 
ing piping  or  by  inserting  blank  llanges  in  all 
pipes  not  properly  belonging  to  the  svstem. 

1  he  revolution  counters,  gages  and  ther- 
mometers were  read  every  live  minutes,  with 
the  exception  of  the  boiler  level  gage,  and 
steam  temperatures,  which  readings  were  taken 
every  Lj  minutes.  The  results  of  these  tests 
are  given  in  Table  1. 

I..\KCE  LOW  LIFT  CENTRIKL :g.\L  I'UMriNC  EXGINES. 

These  engines  are  known  in  the  station  as 
engines  Xos.  5,  6  and  7,  and  were  tested  in  the 
following  order;  Nos.  7,  6  and  5. 

.•\lthough  the  contract  stipulated  that  all 
tests  of  pumping  engines  were  to  be  of  24 
hours  duration,  it  was  agreed  that  a  shorter 
lest  would  fullill  all  of  the  requirements  and 
intent  of  the  contract.  The  tests  of  these  three 
engines,  therefore,  under  normal  conditions, 
were  of  12  hours  duration.  .An  overload  test 
was  run  on  No.  5  engine  only,  and  as  all 
readings  were  very  uniform,  an  eight  hour 
test  was  considered  sufficient. 

The  pumping  engines  each  consist  of  a  hor- 
izontal shaft,  double  suction  centrifugal  pump, 
directly  connected  to  a  horizontal  cross  com- 
pound condensing  Corliss  engine,  the  pump 
being  located  between  the  high  and  low  pres- 
sure sides  of  the  engines  and  having  its  im- 
peller  mounted    upon   the   main   engine   shaft. 

The  steam  cylinders  are  12  and  28  ins.  in 
diameter  and  have  a  stroke  of  24  ins.  The 
steam  and  exhaust  valves  of  each  cylinder  are 
operated  by  independent  eccentrics.  The  cut- 
off of  the  high  pressure  cylinder  is  controlled 
by  an  adjustable  centrifugal  governor;  the 
cut-off  of  the  low  pressure  cylinder  being  ad- 
justed by  hand-  The  steam  and  exhaust 
valves  of  both  high  and  low  pressure  cyl- 
inders, are  located  in  the  cylinder  heads  and 
are  of  the  Corliss  type. 

The  steam  used  by  these  engines  is  or- 
dinarily condensed  in  an  independent  con- 
denser. During  the  tests,  however,  the  steam 
was  condensed  in  the  condenser  of  one  of  the 
high  lift  engines.  On  account  ot  the  arrange- 
ment of  the  steam  piping  in  the  station,  it  was 
agreed  that  it  would  not  be  fair  to  charge  these 
smaller  engines  with  all  of  the  condensation 
in   the   steam   pipe   system.     The   engine,   was. 


therefore,  credited  with  the  condensation  in 
that  portion  of  the  steam  line  which  serves 
both  the  low  and   high   lift   engines. 

ihe  capacity  of  each  centrifugal  pumping 
engine  was  determined  with  a  Venturi  meter, 
lo  overcome  any  inaccuracv  in  the  readings 
of  the  Venturi  meter  register  dial,  two  glass 
tubes  were  installed  and  connected  with  the 
leads  to  the  Venturi  tube,  the  difference  in 
elevation  of  the  water  level  in  these  two  tubes 
showing  the  difference  in  velocity  head  at  the 
throat  and  at  the  inlet  to  the  Venturi  tube. 
The  capacity  was  calculated  according  to  the 
formula  given  by  the  Builders'  Iron  Foundry 
and  as  contained  in  the  I'Jth  edition  of  Traut- 
wine  s  Civil  Engineers'  hand  book,  and  this 
calculated  capacity  was  found  to  practicallv 
check  the  readings  of  the  register  dial. 

The  total  head  against  which  the  pumping 
engine  was  operating  was  determined  by 
piezometers  attached  to  the  suction  main  ad- 
jacent to  the  particular  pumping  engine  under 
test  and  to  the  discharge  main  at  a  point 
about  ten  feet  aw-ay  from  the  place  where 
the  discharge  of  the  individual  pump  being 
tested,  entered  the  discharge  main.  'I'his  re- 
sulted in  a  direct  reading  in  feet  head  of 
water,  the  total  head  being  so  small  that  the 
introduction  of  pressure  gages  or  mercury  col- 
umns would  have  decreased  the  accuracy  of 
the  results. 

The  steam  consumed  by  each  of  the  engines 
was  determined  in  identically  the  same  man- 
ner as  for  the  high  lift  engines,  the  temperature 
of  the  steam  leaving  the  boiler  being  carefully 
noted.  All  instnnncnts,  gages  and  scales  used 
on  these  tests,  were  carefully  tested  and  cali- 
brated. Indicator  cards  in  sufficient  number 
were  taken  to  determine  the  combined  mechan- 
ical efficiency  of  each  pump  and  engine.  The 
revolution  counter,  the  manometer  tube  levels 
for  determining  discharge  through  Venturi 
meters,  the  suction  and  discharge  head,  and 
the  steam  pressure  ga,ge  at  boiler,  were  read 
every  five  minutes,  and  the  remaining  gages 
and  thermometers  were  read  every  lo  minutes. 

Every  possible  precaution  was  taken  to 
.guard  against  foreign  water  or  steam  getting 
into  the  system  by  disconnecting  piping  or  by 
inserting  blank  flanges  in  all  pipes  not  properly 
belonging  to  the  system.  The  results  of  these 
tests  are  given  in  Table  II. 

SMALL  LOW  LIFT  CENTRIFUGAL  PUMPIXG  ENGINES. 

This  engine  is  known  in  the  station  as  En- 
gine No.  8.  The  official  test  of  this  engine  was 
also  shortened  from  24  hours  to  12  hours  dura- 
tion as  it  was  agreed  that  a  shorter  test  would 
fulfill  the  intent  of  the  contract.  The  overload 
test  was  of  six  hours  duration  and  the  under- 
load test  lasted  eight  hours. 


CFICIAL  TESTS  OF  "HIGH   LIFT" 
STE.AM  CTLIXDERS  2S  INS., 


20.000,000   GAL.  VERTICAL    TRIPLE    EXPANSION    ALLIS-CHALMERS    PUMPING'ENGINES. 
54  INS..  SO  INS.  DIA.:  PLUNGERS  31  INS.  DIA.;  STROKE  GO  INS. 


o  c  -  o 


Engine  No. 

I- ^  0} 
^  4>  ^ 


Mar.  I.i, '10.  Mar.  16. 'lO. 

1  .  hours S  S 

I'hes.  HG 30.07  30.2G 

':'  it  boiler,  lbs.  gauge  (corrected)  164.67  164.49 

hrottle.  lbs.  gauge  (cor"cted) .  163.51  161.00 

lumn  in  exhaust  pipe,  in  HG  28.35  28.43 

..t 175.768  251.104 

"r  pumped,  F° 51.17  51.07 

'■  into  boiler  No.  1   (corrected 

.  ater  level,  if  any.  lbs.) 34,114  SI, Oil. 2 

ped   into  boiler  No.    1   (cor- 

•vater  level,  per  hr.,  lbs.)...  4.264.2  10,126.4 

ngine  per  hour,  lbs ■ 4.264.2  10.126.4 

engine 6.838  11,323 

"f  engine  per  hour 854.75  1,415.4 

■f  engine  per  minute 14.25  ^^■^?„_ 

It  per  revolution 5SS.1325  58S.132d 

-i 4.021.650  6,659,424 

rllons  per  24  hours 12,064.950  19.978.273 

erage  gallons  per  hour 113.6  62.6 

indicator  cards 394.4  932.2 

inding  with  indicator  cards.  365.3  ^I^?„ 

y.  per  cent 92.62  94.22 

from  test  data 372.26  SS0.62 

I'T  cent  mech.  eft.  and  pump  „„.  „, 

,_;, ....  401.92  934.64 

"1  to  L.  P.  cyl.  av.  of  both  ends, 

1 .  1S..53  25.99 

H    P.  per  hour,  lbs 10.61  10.83 

^    dry  steam,  ft.  lbs 172.847.780  172,185,913 


Mar. 


17,  '10. 
8 

20.24 

164.67 

161.47 

28.13 

218.564 

52.72 

81.738.1 


10,217.3 
10,217.3 
13.069 
1,633.6 
27.23 
588.1325 
7,686,304 
23,058,911 
50.0 
949.95 
884.5 
93.11 
884.69 


210,132.4 

8.755.5 
8,755.5 
34.1S4.5 
1,424.35 
23.74 
588.1325 
20,105,015 
20,105,015 
139.2 
825.2 
770.0 
93.31 
772.47 


950.15 

23.0 

10.75 
171,444.672 


827.85 

22.96 
10.58 
174,689,922 


Engine  No.  3. 


Engine  No.  2.     Engine  No.  1. 


t"0 
—  rt 

n  ■ 

Mar.  18-19,  'lu.   Apr. 

24 

30.22 
166.45 
163.21 

2S.40 
218.879 

54.05 


is-in.  '10 

24 

30.00 
165.31 
162.43 

28.23 
219.123 

68.0 

209.985.2 


Q. 


5c 
Z  a 
.Tune  21-22.  '10 
24 

29.90 
165.763 
164.14 

27.886 

219.1285 

79.00 


8.749.4 
8.749.4 
34.247 
1,426.96 
23.78 
588.1325 
20.141,774 
20.141,774 
36.1 
S3S.94 
776.60 
92.57 
773.58 

835.99 

23.24 
10.466 
175.130,669  r 


209,769.80 

8,740.40 
8,740.40 
34.178 
1,424.08 
23.73 
588.1325 
20,101,192 
20,101,192 

152.80 
833.23 
773.13 
92.79 
771.39 


c  c 

Sep.  20-21.  -10 

24 

29.94 
164.630 
164.20 

27.80 
219.0631 

83.0 

214.603.3 

8,941.8 
8.941.8 
34,222.0 
1,425.91 
23.76 
588.1325 
20,127,070 
20,127,070 
103.0 
851.01 
772.11 
90.728 
771.49 


831.33 

23.10 

10.51 
4,709,100 


850.33 

23.60 
10.51 
170,833,081 
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TABI^  II— OFFICIAL  TEST  OF  "LOW  LIFT"  ALLLS-CHALMERS   40,000,000  GAL.   CENTRIFU-       cylinder    heads    and    are    of   th  Corl- 
GAL    PUMPING    ENGUXES.     STEAM    CYLINDERS    12-IN.— 2S-1N.     DIA.,  STROKE  3-1  INS.  On   account  of   the  arrangemei of  t(,j\,'-^ 


Date  of  lest 

Duration   of  test,    houre 

Barometer   in    lbs •  •  •  •  ■ 

Steam  at  engine,  lbs.  gauge  (corrected).. 
Steam  at  boiler,   lbs.   gauge   (corrected).. 

Vacuum,    ins.    HG 

Temperature  of  water   pumped,   F 

Venturi   head,    ft.   water ..•• 

Area  of  throat  of  Venturi  meter,  sq.  ft... 

Cu.    ft.    water   pumped   per   second 

Gals,   per  12  hrs.   from  Venturi   recorder.. 

Gals,  per  12  hrs.  from  Venturi  head 

Total    net    head,    ft 

Total  water  pumped  to  boiler,   lbs 

Total  trap   water,   lbs 

Correction    for    boiler    level,    lbs 

Total  net  water  used  by  engine,  lbs 

Steam  used  by  engine  per  hour,   lbs 

Revolutions   of   engine   per   minute 

I.  H.  P.  from  cards 

W     H.    P.    corresponding   to   cards 

Combined    efficiency,    per    cent 

Av.  W.  H.  P.  from  test  data 

Av    I.  H    P.  from  per  cent  mech.  eff.  and 

W.   H.    P 

M.  E.   P.   referred  to  L.   P.  cylinder 

Steam  per  I.  H.  P.  per  hour,  lbs 

Duty  per   1,000  lbs.   sat.   steam,   ft.  lbs.... 


The  type  of  this  machine  is  similar  to  the 
40,000,000  gal.  low  lift  centrifugal  pumping 
engines  which  have  been  previously  described. 
The  steam  cylinders  are  8  and  18  ins.  in  diam- 
eter and  have  a  stroke  of  24  ins.  This  engme 
was  also  credited  with  the  condensation  in  that 
portion  of  the  steam  line  which  serves  both 
the  high  lift  and  low  lift  engines.  The  capacity 
of  this  centrifugal  pumping  engine  was  deter- 
mined by  means  of  two  Tulane  Pitot  tubes 
placed  in  the  two  suction  pipes  between  the 
clear  water  well  and  pump. 

Traverses  were  made  of  both  pipes  to  obtain 
velocities  of  water  at  ten  different  points  in 
each  pipe.  These  points  were  selected  in  such 
a  manner  that  the  velocity  readings  would  each 
apply  to  five  annular  rings  of  equal  area.  An 
arithmatical  average  of  the  ten  readings  ob- 
tained in  each  suction  pipe  was  then  taken 
and  this  average  was  used  as  the  mean 
velocity  in  the  respective  suction  pipe.  The  in- 
side diameters  of  the  two  suction  pipes  were 
accurately  measured  with  a  pair  of  calipers, 
and  the  area  of  a  circle  of  this  diameter  in 
square  feet  multiplied  by  the  mean  velocity  in 
ifeet  per  second  at  this  area  resulted  in  the 
capacity  in  cubic  feet  per  second  passing 
through  such  suction  inlet.  Ihe  sum  of  these 
two  capacities  was  then  taken  as  the  capacity 
of  the   pumping   engine. 

The  total  head  was  determined  in  the  fol- 
lowing manner:  A  glass  tube  or  piezometer 
was  attached  to  the  48  in.  discharge  main  about 
10  ft.  from  the  pump  discharge  nozzle,  having 
its  scale  accurately  set  to  read  in  feet  eleva- 
tion above  Cairo  datum.  The  suction  head  was 
measured  with  the  same  float  gage  which  was 
previously  used  in  the  tests  of  the  high  lift 
engines.  As  both  gages  had  their  scales  set 
to  a  common  zero,  the  net  head  was  obtained 
by  subtracting  the  average  suction  readings 
from  the  average  discharge  head  readings. 

The  steam  consumed  by  this  engine  was 
determined  in  the  same  manner  as  for  the  high 
lift  engines.  All  instruments,  gages  and  scales 
were  carefully  tested  and  calibrated.  .\  suf- 
ficient number  of  indicator  cards  were  taken  to 
determine  the  combined  mechanical  efficiency 
oi  pump  and  engine.  The  revolution  counters, 
gages  and  thermometers  were  read  every  15 
minutes.  The  discharge  head  gage  was  read 
every  five  minutes,  also  the  suction  level 
Rage.  Pitot  tube  traverses  were  made  every 
fifteen   minutes. 

Every  possible  nrecaution  was  taken  to  guard 
against  foreign  water  or  steam  getting  into 
the  system  by  disconnecting  piping  or  by  in- 
serting blank  flanges  in  all  pipes  not  properly 
belonging  to  the  system.  The  results  of  these 
tests  are  given  in  Table  III. 


Engine  No.  7. 

Engine  No.  6. 

, Engine  No.  o.--; ^ 

>, 

C 

C 

.C"a 

Si^ 

»i 

C3  rf 

aca 

»s 

oS 

Is 

gs 

2-= 

a'S 

rtM 

"d  oj 

--  tfl 

BE 

Si 

£  c 

BH 

iz 

zz 

zz 

2" 

Nov.  2,  1910. 

Nov.  4.  1910. 

Nov.  7.  1910 

Nov 

.  9,  1910- 

12 

12 

12 

8 

14.80 

14.82 

14.82 

14.72 

165.2a 

162.77 

165.15 

164.30 

165.00 

163.76 

166.64 

164.80 

26.75 

■    26.69 

26.62 

26.64 

65.25 

64.00 

62.00 

62.00 

6.0577 

5.967 

6.037 

5.947 

3.1416 

3.1416 

3.1416 

3.1416 

62.036 

61.557 

61.935 

61.457 

20,120,000 

19.979,000 

20,090,300 

20,023,000 

20.046,000 

19,891.000 

20,013,000 

19,858,000 

15.004 

IS.Soa 

15.867 

24.9. J 

26,054 

26,464 

27,761 

27 

,702 

519 

444.5 

507.5 

194 

122.S 

61.4 

30.7 

61.4 

25,412.20 

25,958.1 

27,222.8 

27 

,569.4 

2,117.68 

2,163.18 

2,268.57 

3 

.446.18 

83.42 

86.33 

86.72 

102.9 

146.426 

150.53 

155.10 

239.58 

105.510 

110.22 

110.83 

173.94 

72.06 

73.22 

71.46 

72.60 

105.85 

110.70 

111.40 

174.08 

146.90 

151.10 

155.89 

239.70 

23.18 

23.60 

24.20 

31.40 

14.40 

14.31 

14.55 

14.38 

99,035,836 

101,275.623 

97,251,303 

99,980 

,220 

piping,  in  the  station,  these  eng^Vwere"'*' 
ited    during    the    official    tests  litl,  .•„  "" 

.!      .     _.■_    -       :_      ii.  ^.      .  ■  .  ,    '""    I'll'    COI 


densation    in    that   portion   of  >  ste. 
which   serves  both  the  high  li        '" 
gines   and   the   engines   in  the 


pumping  ei 


where  the  generator  engines  ar  ocatcd  """ 


encraior  «■; 
I'brated  vo 
rtcoslai  r, 
e  building  1 
imm(di;iti'l 
"r«  rtadiiij 
'  the  rise  i 
the  limits  ( 
commiitatic 


ELECTRIC  GENERATOR  ENGINES. 

These  engines  are  known  in  the  station  as 
engines  Nos.  9  and  10 ;  engine  No.  10  being 
tested  first.  The  tests  of  the  engines  and  gen- 
erators, under  normal  condition,  were  of  12 
hours'  duration,  it  having  been  agreed  that  a 
24-hour  test  was  unnecessary.  Engine  No.  10 
was  also  tested  for  the  overload  and  under- 
load conditions  prescribed  in  contract,  these 
tests  being  run  for  three  hours. 

The  units  each  consist  of  a  horizontal  shaft, 
direct  current,  railway  type  generator,  directly 
connected  to  a  horizontal  cross  compound, 
condensing,  Corliss  engine,  the  generator  be- 
ing located  between  the  high  and  low  pressure 
sides  of  the  engine,  having  its  armature 
mounted  upon  the  engine  shaft.  The  steam 
cylinders  are  12  and  28  ins.  in  diameter  and 
have  a  stroke  of  24  ins.  The  steam  and  ex- 
haust valves  of  each  cylinder  are  operated  by 
independent  eccentrics.  The  cut-offs  of  both 
the  high  pressure  and  low  pressure  cylinders 
are  under  control  of  a  centrifugal  speed 
governor. 

The  steam  and  e.xhaust  valves  of  both  high 
and  low  pressure  cylinders  are  located  in  the 


The  electrical  output  of  cache 
obtained     from     readings    of 
meters  and  ammeters.    A  wat(  i 
constructed  and  placed  outside 
insure  a  steady  load.    During, 
after,   the  various  tests,  tempe;i 
were   taken   of   the   windings  eI 
temperature   found  to  be  withi' 
temperature  rise  guaranteed.  T  _ .. 
during    all    tests,    including   th|5i)  p^  f^ 
overload  test,  was  found  to  be  tcellfir 
tically  without  sparking.   The  sam , 
by    each    of    the    engines    was  'eterir: 
identically   the   same  manner  ^for 
lift  engines,  and  the  temperatu;.of  t 
leaving  the  boiler,  was  also  catully 

All  instruments,   gages  and  ales 
these  tests  were  as  carefully  Ited 
brated   as   possible.     Indicatorswe 
by  the   Sewerage   and  Water  mi 
dicator    springs    were    calibrat   m 
spective   indicators  in   which  tl'f  v.i 
used,  under  the  proper  steam  npt: 
the  laboratory  of  Tulane  Univfit\ 
supervision    of    Prof.    W.   B. 
siderable  pains  were  taken  in  tl   : 
these  springs  as  the  rate  of  bon  oi  : 
was  based  upon  the  nuinber  of  umi- 
mercially   dry   steam   consumeiper    . 
horse  power. 

Indicator  cards  were  taken  e-r   ' 
accurately    to    determine   the    ; 
power  and  the  coinbined  rnech 
of  each  generator  and  engine 
counter,  volt  meter,  ammeter 
were  read  every  five  minutes  i 
the   boiler   water   level   gage  a 
perature    thermometers    were  jd 
minutes. 

The    results    of    these    tests  ■ 
Table  IV. 

OFFICIAL    TEST    OF    RONE  - 
NO.  5  BOILER 

Date 

Duration  of  test 

Make    of   boiler,    Heine    S.ifety, 

battery. 

Size  of  furnace — 

Heating  surface  of  boiler 

Grate  surface   

Capacity,    builder's    ratinj^^ 
Steam   pre.ssure   at   gage. 
Absolute    steam    pressure. 

Draft  in  furnace 

Draft    in    uptake 


T\BLE  III.— OFFICIAL  TEST  OF  ALLIS-CHALMERS  20,000,000  GAL.  CENTRIFl  ■  i 
ENGINE      STEAM  CYLINDERS,  8-IN.— 18-IN.  DIA.,  STROKE  24,1 

, Engine  ^o 


rt'O 

as: 

as 
S£ 

;-  ^ 

O  O 

zz 

Date  of  test Dec.  13,  1910. 

Duration  of  test,   hours .,\  <- 

Barometer  in  inches,   mercury ictV 

Steam  pressure  at  engine,  lbs.  gage J^ron 

Steam  pressure  at  boiler,  lbs.  gage oo'^n 

Vacuum    inches.    HG oci 

Area  of  inlet  pipe  No.  1,  sq.  ft ■^•"J,. 

.\rea  of  inlet  pipe  No.   2,  sq.  ft ^■^o-> 

Vel.  through  inlet  pipe  No.  1,  ft.  per  sec o..ui 

Vel.  through  inlet  pipe  No.  2,   ft.  per  sec ,l,o<<r 

Capacity  C.  F.  S.  of  pipe  No.  1 JS,Sc? 

Capacity  C.  F.  S.  of  pipe  No.   2 JS-T-  ' 

Total  capacity  C.  F.  S    of  engine 32.4, 

Gallons  pumped  per  24  hours 21,000,000 

Temperature  of  water  pumped,  F° iisUn 

Total  net  head  in  feet ,„  .J,--^'/ 

Total  water  pumped  into  boiler,  lbs 12,905.00 

Correction  for  boiler  level,  lbs <,conn 

Correction   for  steam  pipe  drain,   lbs i„,5^  - 

Total   net  water  pumped   into  boiler,   lbs l-.l/4.t)_ 

Total  net  Wiater  pumped   into  boiler  per  hour.   lbs 1,014.od 

Revolutions    of    engine    per   minute ?2'2? 

I.  H.   P.   from  cards "Vni 

W.  H.  P.  corresponding  to  cards 44.9- 

Combined  efficiency,  per  cent o'-^* 

Av.  W.  H.    P.   from  test  data «.9^ 

Av.  I.  H.  P.,  per  cent  mech.  eft.  and  W.  H.  P «^f' 

M.  E.  P.  referred  to  L.  P.  cyl 24.11 

Steam  per  I.  H.  P.  hour „  „12-''" 

Duty  per  1,000  lbs.   steam 87,768,8o7 


V  - 
Dec.  14,  19' 
fi 

30.3 

165.S 

166.0 

-    26.9 

2.6 

2,5 

6.3 

6.2 

16.5 

16.0 

32  5 

21,080,000'    10.' 

53.5 

19.9 

9,552.5 

168.8 

281 

9.440.3 

1,573.3 

107.5 

106.5 

73.8 

69.2 

73.9 

106.7 

32.4 

14.7 

92,99.'i,081 


S!l,003>i 

li 
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-OFFICIAL  TEST   OF  ALLIS-CHALMICHS    POWER    K>-(5INl:.- 
STEAM  CYLINDERS,  12-IN,— 28-IN.    DIA.,  STUOKK 
, Engine  No.  10 ^ 


AND   GENERATORS. 
■1  INS. 
, Engine  No.  9 > 


s 


a 


Nov.  21.          Nov.  22,         Nov.  22,         Dec.  30.  Dec.  30. 

lyiO.                   lUlU.                  HrlO.                   lyUI.  1910. 

est,"liours 12                     ;i                     :t                    12  3 

nche.s  mercury 30.1S                30.0S                ;ici.0S                30.31  30.31 

at  engine,  lbs.  gage 164.70              1B9.00              l(;.-..20              l(i5.10  163.40 

at  boiler.  Ills.  gage. lfi.'i.2I              169.70              166.S0              165.10  165.20 

ics    mercury 27.17                26.S7                26.00                26.92  26.2s 

fed  to  boiler,  lbs 3S,027.0             3.399.0           1  l,61S.OO         37,078.00  13.580.00 

rained   from   steam    line,    per 

.".0.4                  17.0                  46.70                49.67  46.67 

r  boiler  level,  lbs 122. n                184. 2                24f..60                30.7  230.25 

d  to  boiler  per  hr..  lbs 3.10S.26           1.721.26           4,907.86           3,042.725  4.."i56.75 

,e  per  min 124.5                12.5.10              123.25              u>,5.55  124.21 

'            624.138              al2.81                918.756              617.965  915.714 

■■"; 241.145             240.70               24(i.91S             240.050  240.885 

cards 334. S2                233.65  336.771 

ime  of  taking  Indicator  cards.         201.68              100.60              297.20              198. 6ss  297.416 

•     percent S7.90                84.11                8S.76                S5.036  SS.314 

n  test  data 201.753            100.90              297.80              198.85  295.686 

,er  cent  mech.  eff.  and  E.H.P.         229.523            120.00              333.50              233.842  334.812 

rred  to  L.   P.  C.vl 24.85                 12.93                 36.6S                 25.10  36.29 

H    P.  hr.,  lbs.  boiler  room.  ..           13.542              14.34                14.62                13.011  13.609 

II  P     hr..    lbs.    boiler    room. 

.,.' 13. .■0                 14.34                  14.62                 13.011  13.609 

k oil^'  'S       guaranteed  bv   tlie  builder.     The  actual  duties 

of  gases'"  eXring-econo-   '*         ^^       "'^'•ii"C<l  «"  the  official  tests  also  are  given. 

.391.3°    F.  TABLE  V. 

of  gases  entering  stack.   216.3°    F.  lU^h    Service   :o,Oi>(i.iiOO-GaI.    Vortical    Triple 

of  feed  water  entering  Pumping  Engines. 

''-         !■■        Eng.               Date                        Duty  Duty 

of  feed   water   entering     ,...„..,         No.               tested.                 guaranteed.  obtained. 

:•••    16o-a'     :t.           4      Mar.   18-19,   1910.  ..  .      170,000,000  174.689,922 

Imparted    by   economizer     84. oi     F.         :j     Apr.   18-19,  lino....      17o.000,0O0  175.130.669 

of   steam •'•''?i='2    F.          2     June  21-22,  1910 170,000.000  174,709,100 

iperheat   S.          !■.          1     Sept.   20-21,    1910...      170.000.000  170,833,081 

e.i    Washed    Nut    and    SlacU,     Ala-  Low    Service    40.000, 000-Gal.    Centrifugal 

I  Pumping    Engines. 

le  of  coal 13,132  B.  T.  U.E       Kng.               Date                        Duty  Duty 

nsiimed,  actual . 14,893.5  lbs.        No.               tested.                 guaranteed.  obtained. 

uel    3.S7  per  cent 576.4  lbs.         7     Nov.  2,  1910 90.000.000  99,035,836 

el   ronsumed 14.317.1  lbs.         6     Nov.  4.  1910 90.000,000  101.275.623 

ash.  cinder,   etc 2.893      lbs.         5     Nov.  7.  1910 90.000,000  97.251.303 


The    Hydro-Electric     Project    of    the 
Mississippi    River    Power    Com- 
pany   at    Keokuk,    Iowa. 

1. 

Contributed  by  David   Taylor,   Civil   Engineer, 
with   the   Mississippi   Kiver  Power  Co. 

The  water  power  development  now  in 
process  of  construction  in  the  Mississippi  River 
at  Keokuk,  Iowa,  and  Hamilton,  Illinois,  is 
the  largest  undertaking  of  its  character  in  the 
world.  When  fully  completed  the  plant  will 
contain  ^U  turbines  each  operating  a  10,0110  hp. 
alternating  current  generator  and  four  tur- 
bines each  operating  an  e.xciter.  The  total 
power  delivered  to  customers  will  be  200,000 
hp.  The  work  is  notable  also  because  all  con- 
struction is  being  done  by  day  labor  under  the 
direction  of  the  chief  engineer. 

GENERv\L    PESCRIITION. 

The  works  comprised  in  the  development  are 
a  canal  lock  110  ft.  wide  by  400  ft.  long  with  a 
lift  of  40  ft.  on  the  Iowa  side  of  the  river; 
a  dry  dock  alongside  the  lock ;  a  power  house 
extending  upstream  from  the  lock  and  1,750 
ft.  long,  and  a  main  dam  4..i(18  ft.  long  e.xtdnd- 
ing  across  the  river.  Ibcse  structures  are 
dearly  shown  liy  the  view.  Fig.  1.  Inci- 
dental to  the  main  structures  there  will  be  a 
fender  wall  or  ice  barrier  and  a  sea  w-all  for 
shore  protection. 

Foundation. — In  many  respects  the  natural 
conditions  are  ideal  for  the  work  to  be  done. 
The  river  cuts  across  a  ledge  of  limestone 
which  extends  up  the  river  a  distance  of  7^A 
miles,  and  so  forms  the  Keokuk  Rapids.  The 
river,  at  the  foot  of  the  rapids,  where  the 
dam  is  being  built,  is  quite  shallow,  seldom 
exceeding  a  15  ft.  stage,  and  the  depth  is  very 
uniform  across  the  stream.  The  rock  is  a 
very  iiard  limestone  without  any  serious  fis- 
sures, and  so  forms  an  ideal  foundation  bed. 
The  dam  and  power  house  are  founded  on  this 
firm  limestone  rock  and  the  draft  tubes  for  the 


I  View   of    the    Mississippi    River    Power   Company's    200,000    H.    P.    Development   at    Keokuk,        Iowa,    When    Completed. 


*  to  dry  coal 20.2  pet. 

1  ible.  from   chem.    analysis, 

■nt. 12.662  lbs. 

Jilted,  net 127.042  lbs. 

eporation 1.13 

ter  evaporated,   from   and 

•I 146.098  lbs 

iatei-    evaporated    per    hr., 

'It   212"    F 14,609.8  Ibs- 

Pited  per  lb.  dry  fuel 8.873  lbs. 

Piiled  per  lb.  drv  fuel   from 

liF ......10.20  lbs 

Pited   per    lb.    drv   combuf- 

nnd  at  212°   F 11.33  lbs. 

I'iepower  boiler  and   supe;  - 

•\ 423.1.  B.  H.  P. 

■  I   contained  in  coal 

■I 188.012.157  B.  T.  t". 

accounted  for  in 

141,152,5,4  B.  T.  V. 

accounted  for  in 

10.792,;, 17  B.  T.  r. 

accounted  for.l51,944,r,71  B.  T.  U. 

accounted  for  to 

■  s ;,0.S  per  cent 


UMARY  OF   ,^LL  TESTS 

ows  the  duties  reqiired   by  the 
a'  Water  Board,  and  which 'were 


Clear    Water    HD.IIOO.OOi'-Gal.    Centrifugal 
Pumping    Engines. 
Eng.  Date  Duty  Duty 


No. 


Dec. 


tested. 
13,    1910. 


guaranteed.       obtained. 
85,000,000  87,768,857 


Eng.       Date 
No.  tested 

9     Dec.  30,  1910. . 
10     Nov.  21.  1910. 


Power    Engines. 

Steam 
consumption 
guaranteed 
13;5 
13.5 


Steam 
consuiription 
obtained. 
13.082 
13.5 


The  station  has  been  in  continuous  service 
since  February,  1909,  and  during  that  period 
the  pressure  in  the  distributing  system  has 
never  been  off.  The  daily  records  which  are 
carefully  compiled  show  that  the  machinery  is 
operating  at  an  efficiency  very  close  to  the 
duties  obtained  during  tests,  which  is  due  to 
the  very  careful  management  on  the  part  of 
Mr.  George  G.  Earl,  General  Superintendent, 
and  Mr.  A.  B.  Wood,  Mechanical  Engineer, 
who.  with  their  assistants,  deserve  great  credit 
for  the  uninterrupted  success  of  this  plant. 


turbines  in  the  power-house  extend  down  into 
the  ledge  some  25  ft. 

Main  Dam. — The  dam  is  built  after  an  orig- 
inal plan.  The  work  has  been  mistaken  by 
visitors  for  a  bridge,  as  in  fact  it  really  is. 
Piers  are  first  built  and  connected  by  concrete 
arches.  These  piers  are  6  ft.  thick,  42  ft.  wide 
at  the  bottom  and  36  ft.  wide  at  the  top.  The 
arches  connecting  them  carry  a  29  ft.  roadway, 
the  grade  line  of  which  is  50  ft.  above  the 
average  river  bed.  The  spillways  of  the  dam 
arc  built  between  these  piers,  and  their  crests 
are  '^2  ft.  above  the  river  bed.  They  will  be 
surmounted  by  II  ft.  flood  gates  running  in 
grooves  in  the  piers  and  electrically  operated 
from  the  bridge  above.  Practically  all  the 
work  of  building  the  dam  is  carried  on  from 
this  bridge.  Details  of  the  methods  of  con- 
struction used  on  this  work  will  be  given  in 
a  later  article. 

Ice  Fender — From  the  point  where  the  dam 
joins  the  power  house  at  its  upper  end,  a  wall 
will  extend  upstream  and  curve  in  toward  the 
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Iowa  shore.  This  is  an  ice  fender.  It  will  be 
a  series  of  submerged  arches  with  a  wall  e.x- 
tending  above  high  water.  The  water  can  flow 
through  the  arches  into  the  fore-bay,  but  ice 
and  debris  will  be  barred  out. 

Sea  Wall. — It  was  also  necessary  to  build  a 
sea  wall  along  the  side  of  the  bluff  to  protect 
the  Chicago,  Burlington  &  Quincy  R.  R.  track 


extended  out  from  the  dike  between  the  canal 
and  the  river.  It  was  decided  to  build  only 
half  of  the  cofferdam  at  first  so  that  actual 
construction  work  could  begin  as  early  as 
possible.  With  this  end  in  view  work  was 
begun  at  both  ends  and  extended  to  meet  in 
midstream.  As  soon  as  the  Upper  half  of  the 
cofferdam  was  completed   the   lower  half  was 


with  rock.  An  interval  of  12  fiL.  ,  . 
tween  cribs  and  after  all  the  cr'tV  ' 
pletcd  this  interval  was  stopped  thlfn?" 
timbers  as  shown.  Then  the  enti'r,„..:j!" '" 
sheeted  closely  with  vertical  she 
was  brought  and  dumped  agaij 
face. 

The  first  seven  cribs  were  bil  m  ti, 

and  placed   through   the  holes  J  i„  ,1 '  •'" 

But  a  few  days  of  w-arm  weatl        *  '^"^ 


"g  and  dai 
Ihe  outc'i 


i 


£'S/)eofing 

/0-: 


-  /o'xwDmber--- 


e-r 


\B'Sheofiny 


ice  to  break  up  and  several  pa 
cribs  were  carried  away.  Alter  tl 
of    procedure   was    to    moor  a 


position  the  crib  was  to  oi|ipy.  Soumi' 


caused  ifat 
'  Mnipletec 
^"le  niethof 
ft  over  tl„ 


dges  oi  tJK 
laid  out  or 
"le  sills  »i 


Fig.   3 — Detail   of  Crib   Construction   for  the    Iowa   Cofferdam. 


in  its  elevated  position, 
wall  will  be  carried 
connect  with   the  west 


The  lower  end  of  this 
diagonally  across  to 
wall   of  the   drv  dock, 


which  is  to  be  built  alongside  the  lock. 

CONSTRUCTION    PLANT. 

On  account  of  the  immense  amount  of  money 
tied  up  in  this  enterprise,  which  cannot  pro- 
duce any  revenue  until  the  work  is  completed, 
speed  has  been  one  of  the  first  considerations. 
For  this  reason  no  e.xpense  has  been  spared  in 
getting  the  best  equipment  obtainable  in  every 
department  of  the  work.  Much  of  this  equip- 
ment has  been  designed  especially  for  this 
particular  job. 

The  progress  plan,  Fig.  2,  will  give  an  idea 
of  the  amount  of  work  completed  on  March  1, 
1912.  It  also  shows  the  relative  locations  of 
the  different  parts  of  the  work.  As  may  be 
seen,  every  part  of  the  work  is  reached  by 
standard  page  track,  over  which  dinkey  loco- 
motives are  run  and  do  all  the  hauling.  Four 
traveling  cranes  span  the  site  of  the  power 
house.  They  extend  out  over  four  tracks 
which  run  parallel  to  the  power  house.  Each 
crane  has  two  5-ton  trolleys  which  are  oper- 
ated by  separate  engines,  and  they  are  used 
to  place  forms  and  concrete-  They  have 
proved  to  be  very  convenient  and  economical 
in  operation.  It  has  been  necessary  to  excavate 
a  large  amount  of  rock  for  the  foundation  and 
draft  tubes  of  the  power  house.  This  rock 
has  been  hauled  directly  to  the  crushers.  It  is 
delivered  from  them  to  the  mixers  and  is  again 
hauled  out  on  the  work  in  the  shape  of  con- 
crete. All  the  rock  needed  on  the  power  house 
and  locks  so  far  has  been  obtained  from  the 
excavations.  Sand  of  an  e.xcellent  quality  is 
obtained  from  the  mouth  of  the  Des  Moines 
River,  about  three  miles  from  the  work.  It  is 
pumped  out  and  deposited  in  a  bank  on  the 
shore.  From  this  hank  it  is  loaded  by  means 
of  a  clam  shell  bucket  onerated  from  a  stiff- 
leg  derrick,  onto  12  cu.  yd.  dump  cars,  and 
hauled  to  the  mixers  over  the  Chicago.  Bur- 
lington &  Quincy  tracks  by  the  company's  own 
locomotive. 

COFFERDAM    CON.STRIICTIOX, 

The  entire  work  is  being  carried  on  inside 
cofferdams.  The  large  power  house  cofferdam 
encloses  33%  acres  of  the  river  bottom  and 
covers  the  location  of  the  pow-er  Imuse  and 
the  government  lock. 

Power  House  Cofferdam. — Work  of  the 
main  cofferdam  was  liegun  by  building  a  tres- 
tle across  the  canal.  Part  of  this  trestle  was 
later  replaced  by  a  draw  span  to  allow  navi- 
gation during  the  open  season.  This  gave 
access  to  the  work  from  the  Iowa  shore.  A 
standard  gage  track  was  c:irried  on  this  trestle 
together  with  a  foot  walk.  Work  was  begun 
on   the    cofferdam    at    the    upstream    end    and 


commenced  and  was  finished  a  few  months 
later. 

It  was  extremely  desirable  that  the  upper 
half  of  the  cofferdam  be  completed  at  as 
early  a  date  as  possible.  With  this  end  in  view 
a  rivalry  was  encouraged  between  the  two 
gangs.  A  bonus  of  an  increase  in  wages  was 
offered  to  the  men  as  soon  as  they  should  have 
placed  and  tilled  one  crib  a  day  for  2-5  days, 
Men  enough  were  provided  in  each  gang  so 
that  this  was  easily  possible,  and  the  desired 
state  of  efficiency  was  soon  reached.  And  the 
cribs  were  built  for  the  remainder  of  the 
work  at  a  greater  rate  than  one  a  day  for 
each  gang. 

In  talking  with  the  men  employed  on  this 
work,  the  writer  has  come  to  the  conclusion 
that  the  rivalry  was  a  more  potent  factor  in 
securing    speed    than    even    the    increase    of 


ings  were  then  taken  around  thi 
raft  and  the  profile  thus  obtaim 
the   timbers  which  were  used  fi  „.^  ,^ 
that  particular  crib.    These  sills  ;rc\liencir 
away  to  this   profile  and  thus  t  crib  wliei 
completed,   fitted   closely   to  theiod  0!i  ,],, 
river    bottom,    and    stood    firm  hd  <; 
The   bottoms   of   the  cribs  wersbuilt 
shore    and    launched    and   tloate ; 
Then    they   were   carefully  moo 
pleted  with  the  aid  of  a  derric.j. 
time   they   were  finished  they  ve  ■.:, 
into  position,   then   they  were  he: 
inside    and    filled    with    coarse 
The  floors  of  the  crib  were  8x 
laid   flat-wise.    This    crib  work 
13  ft.  high,  but  the  earth  embai 
outer  face  has  been  carried  sevt 
and  the  cofferdam  has  succes^i 
a  stage  of  18  ft.  without  any  s. 
At   ordinary   stages  a   single  6 
pump   working   about   one-half 
care  of  the  leakage  on  the  entir.   ' 

After   the    cofferdam    was   un  ■ 
sets  of  braces  were  placed  agair 
each    crib.     These    sets    consist 
timber  made  up  of  two  10x12  in 
together   in    a    diagonal   brace 
about  half  the  height  of  the  cr  u  , 
below,  where  the  foot  is  concretiin. 

Heavy  timber  beams  carry  a  ml 
track  over  the  cribs.  This  giv' 
cars  to  any  part  of  the  coffer^ 
great  aid  in  repairing  the  cla^ 
outer  face  and  raising  it  in  a  tii 
is  also  found  very  convenient  i  '.nv  aciu 
construction  work. 

The  uDStream  end  of  the  coffe  ir  '■    '" 


^..,,,,1jg;<S^2,tllii»!S,.;;2S«l!V^MBf 


Fig.   4- 


-View   of   Cofferdam   for    Main   Dam    Looking    Toward     Iowa    Cofferdar  and     0 

House. 


wages.  This  conclusion  would  .seem  to  be  veri- 
fied by  the  fact  that  they  exceeded  the  speed 
required  to  secure  the  bonus.  Of  course  the 
bonus  was  useful  to  start  the  rivalry.  It 
required  eighty-eight  cribs  to  surround  the 
upper  half  of  the  cofferdam. 

The  cofferdam  was  made  up  of  a  series  of 
timber  cribs  built  a,s  shown  by  Fig.  3  and  filled 


heavily  reinforced  with  rock,  .i 
out    to    carry    several    tracks, 
strong  enough  to  withstand  ni 
magnitude    that    solid    ice   near  . 
was  pushed  clear  up  onto  the  tr<s 

Cofferdam  for  Main  Dam.—J.f'" 
is  being  built  from  the  Ill'io'l''"- .,,,^1 
work  is  carried  on  inside  cofFerd«.  «iiici 
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iomewhat  the  same  plan  as  the  big 
s  These  cofferdams,  however,  are 
-led  to  withstand  any  severe  flood, 
llowed  to  fill  and  are  again  pumped 
the  water  subsides.  Only  the  up- 
e  is  composed  of  timber  cribs.  These 
5nly  8  ft.  wide  and  Iti  ft.  long.  They 
jpening  of  10  ft.  between,  which  is 


closed  Willi   sioplogs  and  the  whole  structure  more    easily    removed    after    the    piers    were 

is   sealed  with  an   earthen  bank  the  same  as  placed.     This   feature    is    important   since   the 

the  bi.u;  cofferdam.    See   Fig.  4.    On  the  lower  work  is  advanced  in   sections.    A   strip   about 

or  downstream   side   there   is  only  a  bank  of  400  ft.  long  is  enclosed  by  each  cofferdam  and 

earth  which  is  placed  i;om  a  trestle  built  for  as  soon  as  the  piers  and  arches  in  one  section 

that  purpose.     This  plan  was  adopted  for  two  are    completed    the    cofferdam    enclosing    that 

reasons.    I'irst.  it   w;i>  less  expensive  to  build  section   is   removed  and   the   river  allowed   to 

than   all    cril>   work,   and   second,   it   could   be  flow  unobstructed  between  the  piers. 


EAM    AND    ELECTRIC    RAILWAY    SECTION 


ions  to  Assistant  Engineers  for 
ting   Railway   Property    for 
:ntory  and  Appraisal,  Cali- 
ornia    Railroad    Com- 
mission. 
Iw.iys  of   California   are   being   ap- 
(Icr  the  direction  of  the  Stale  Rail- 
missicn  with   Mr.   R.   A.   Thompson 
uigineer.    The  Commission  requires 
railways  complete  maps  and  profiles 
in  specified  forms,  an  inventory  of 
tv  arranged  according  to   a  set  of 
p,-  forms,  and  statements  of  original 
nluction    value,    and    present    value. 
I  are  being  supplemented  and  vcri- 
-pection  by  engineers  of  the   Com- 
For  the  instruction  of  its  inspectors 
ission  has  drawn  up  a  set  of  direc- 
h  arc  of  such  general  interest  that 
them  here  as  follows : 
eclion  party  will  consist  generally  of 
bers,  viz.:   one  assistant   engineer  in 
lied  "inspector;"  one  head  chainman 
ar  chainman. 

ector  will  usually  be  furnished  with 
it  velocipede  car.  provided  with  tray 
Mggage.  for  transporting  his  party 
ailroad.  The  inspector  will  be  fur- 
h  a  profile  of  the  railroad  showing 
lures,  and  also  with  maps  of  station 
lere  same  are  considered  necessary. 
>  the  duty  of  the  inspector  to  checlt 
own  on  the  maps  and  profiles,  and 
■per  and  legible  form  in  note  books 
inplete  inventory  and  description  of 
of  construction  and  property.  He 
ully  acquaint  himself  with  the  in- 
irms  prepared  by  the  commission 
I  inventories  and  appraisals  of  rail- 
be  made,  and  will  at  all  times  have 
e  securing  and  furnisliing  the  data 
or  their  proper  compilation. 
K'tor  will  be  provided  with  suitable 
Upon  the  left  hand  page  he  will 
tes  and  descriptions  of  property,  ex- 
as  may  he  recorded  by  the  head 
I'pon  the  right  hand  page  he  will 
ir  as  possible  to  scale,  sketches  and 

I  buildings  and   structures   of  every 

II  obtain  information  from  every  re- 
e  as  to  the  age  of  all  structures,  and 

life  of  perishable  materials  in  par- 
llties.  Special  effort  will  be  made  to 
action  foremen,  roadmasters,  agents 
■ailroad  employes  on  these  subjects, 
or  will  record  notes  of  such  inter- 
g  the  authority.  All  sidetracks,  spurs 
aclss  will  be  carefully  measured  and 
ame  recorded  upon  diagrams  of  sta- 
i  and  yards  in  the  note  books;  these 
yards,  etc..  will  be  made  regardless 
or  not  inspector  has  station  plats. 
ition  on  all  station  plats  must  lie 
'  any  corrections  noted   thereon. 

chainman   will    carry   a    note   book 

therein,   in   legible   form,    data   and 

t-itlve  to  rails,   fastenings,   switches. 

Hng,  and  such   other  information  as 

scted    by    the    inspector.      The    left 

3f  his  book  will   be  used   for  notes 

!:ht   hand   page    for    sketches.      The 

e  inspector,  together  with   those  of 

lainman.   will   contain    the   complete 

"1  record  of  the  way  structures  and 

the  railroad.     The   head   chainman 

such  other  duties  'as  may  be  re- 
,e  inspector. 


Tlie  rrar  iliaiiiiiuin  will  perform  such  duties 
as  may  be  assigned  to  him  by  the  inspector. 

The  notes  will  lie  grouped  by  miles,  observing 
l>referably  the  mile  posts  now  on  the  ground, 
if  any.  These  sliould  agree  witi)  mile  posts  on 
the  pronies.  Wiiere  they  do  not  agree,  the  lo- 
cation of  mile  posts  on  the  ground  should  be 
marked  in  pencil  on  the  profiles,  and  the  num- 
ber of  each  mile  post  recorded. 

The  inspcctrir  will  check  the  relation  be- 
tween the  ground  .mil  grade  lines,  as  shown  on 
the  profile,  witli  actual  conditions,  and  make 
note  of  apparent  discrepancies.  Note  will  be 
made  on  the  profile  of  all  raises  of  embank- 
ments or  other  changes  in  grade  line  not  re- 
corded thereon,  as  far  as  he  can  determine 
same. 

Particular  attention  will  be  p.aid  to  classifica- 
tion of  materials  in  excavations,  including  bor- 
row pits.  The  inspector  will  check  the  classifi- 
cation of  exca\'ation  quantities  shown  on  the 
profile  and  also  may  make  his  own  estimates  of 
(classification  of  cuts,  using  percentages  of  total 
where  profiles  show  discrepancies.  This  will 
necessarily  be  only  approximate.  Generally 
material  will  be  classified  under  three  heads, 
viz.:  earth  (common  excavation),  loose  rock  and 
solid  rock.  The  general  character  of  material, 
kind  of  rock,  etc..  will  be  noted. 

Note  will  be  made  of  embankments  construct- 
ed by  train  haul,  and  the  location  of  cuts  from 
which  material  to  construct  them  was  taken. 
in  order  that  the  average  haul  on  such  mate- 
rial  may  be  estimated. 

The  present  width  and  slopes  of  roadbed  on 
embankment  and  in  cuts  must  be  checked  at 
frequent  intervals  and  any  differences  between 
actual  widths  and  the  orignal  standards  upon 
which  tlie  roadbed  was  apparently  constructed 
carefully  noted. 

All  tunnels  must  be  measured.  Sketches  will 
be  made  showing  dimensions  of  portals,  cross- 
sections,  etc..  and  plan  of  lining.  Age  of  mate- 
rials must  be  obtained  if  possible,  otherwise  the 
inspector  will  estimate  same  and  report  condi- 
tion. As  far  as  possible,  cliaraeter  of  material 
encountered  in  constructing  each  tunnel  will  be 
observed  and  any  peculiar  or  unusu.al  condi- 
tion which  affected  the  cost  of  its  construction 
will  be  reported. 

All  bridges  and  culverts  must  be  carefully  in- 
spected and  measured  and  sketches  made  of 
those  having  unusual  or  special  features. 

STEEL  BRIDGES.— The  length,  number  of 
panels,  and  general  design  of  all  steel  bridges 
will  be  noted  and  a  description  given  of  charac- 
ter and  kind  of  floor  system,  size  of  ties,  guard 
rails,  etc.  General  plans  will  be  made  of  all 
piers  and  abutments,  and  material  of  which 
built  and  class  of  masonry  and  dimensions 
noted.  Such  inspection  as  can  be  had  from  ob- 
servation and  othenvise,  as  to  depth  and  char- 
acter of  foundation,  etc..  must  be  recorded. 
The  ages  of  all  bridges  will  be  taken  from  the 
"age"  plates  and  names  of  manufacturers 
stated,   where   these  exist. 

TRESTLE  BRIDGES.— The  character  and  di- 
mensions of  all  materials  used  in  trestles  will 
be  noted,  and  sketches  made  of  such  as  vary 
from  the  regular  standard.  The  number  and 
kind  of  piles  used  in  each  bridge  must  be 
stated.  Note  number  of  4-pile  bents.  5-pile 
bents  and  6-pile  bents,  etc.  Where  frame  bents 
are  used,  sketches  must  be  made  of  sufficient 
detail  to  enable  the  material  to  be  calculated. 
The  character  of  fottings  must  be  noted,  wheth- 
er mud  sill,  pile  or  masonry,  and  dimensions  of 
material  or  number  of  piles  in  these  given  as 
far   as   possible.      Special    note    must  always   be 


made  stating  whether  or  not  timber  and  piling 
is  treated  or  untreated. 

CULVERTS. — The  dimensions,  character  of 
material,  classes  of  masonry,-  etc.,  of  all  cul- 
verts must  be  noted.  Sketches  of  these  will 
generally  be  made  showing  dimensions  of  head- 
walls,  sidewails.  etc..  sufficient  to  enable  an 
estimate  to  be  made  of  the  materials  in  each. 
The  inspector  will  make  special  effort  to  learn 
the  age  (year  built)  of  each  bridge  and  culvert, 
and  must  report  its  condition,  preferably  as  a 
percentage  of  value  now.  Where  no  reliable  in- 
formation can  be  had  as  to  the  age  of  a  struc- 
ture, the  inspector  will  estimate  same. 

Tile  cliaraeter  (kind  of  timber)  of  ties  must  be 
closely  observed,  and  estimates  made  of  pro- 
portional amount  of  each  class,  where  mixed. 
Note  must  be  made  as  to  whether  ties  are 
treated  or  untreated. 

At  frequent  intervals  ties  both  in  main  line 
and  sidings  must  be  counted  for  sufficient  dis- 
tance, say  100  feet,  in  order  to  arrive  at  an 
average  number  per  mile.  Information  as  to 
average  life  in  particular  localities  must  be  ob- 
tained from  every  avaiialiie  source,  and  careful 
note  made.  Note  will  be  made  of  the  general 
condition  of  ties  in  eacli  mile. 

The  weight,  age  and  maker  of  rails  will  be 
noted  at  frequent  intervals.  Particular  atten- 
tion will  be  given  to  securing  the  amount  of 
rails  of  different  weights  in  sidings  and  other 
secondary  tracks.  Character  of  joints  will  be 
closely  observed  and  noted,  and  where  possible 
the  inspector  will  obtain  the  actual  weight  of 
joints.  This  can  frequently  be  done  at  section 
houses  and  depots. 

Careful  record  will  be  made  of  tie  plates,  an- 
ti-rail creepers,  rail  braces,  derails,  bumping 
posts  and  special  appliances.  Weights  and 
makes  of  these  must  be  obtained  whenever 
possible. 

The  number.  length,  weight  of  rail,  and  kind 
of  frog,  kind  of  switch,  kind  of  stand,  guard 
rail.  etc..  must  be  carefully  noted  for  each 
switch;  also  taper  ralis.  composition  joints,  etc. 
The  style,  weight  of  rail,  approximate  angle, 
etc..  of  crossing  frogs  must  be  recorded;  also 
note  made  of  plates,  if  any.  an3"  timbers.  The 
inspector  will  also  report  the  name  of  the  rail- 
road (usually  the  one  making  the  crossing) 
which  installed  and  maintains  the  frogs. 

Full  and  complete  notes  will  be  made  of  bal- 
last, relative  to  character,  amount,  age.  and 
locality  (fcalUust  pits,  crusher  or  quarry)  ob- 
tained from.  Sketches  will  be  made  of  average 
cross  section  at  intervals  and  amount  per  mile 
in  cubic  yards  estimated.  The  age  (year  in- 
stalled) must  be  secured  where  possible  and 
condition  noted,  stated  preferably  as  a  percent- 
age of  condition — new. 

Inventory  will  be  made  of  all  tools,  including 
hand  and  push  cars,  belonging  to  section  gangs. 
as  far  as  practicable,  and  condition  of  each 
noted.  Also  list  and  general  description  must 
be  made  of  furniture  in  depots  and  other  build- 
ings inventoried  by  the  inspector,  including 
baggage  and  other  trucks  owned  by  the  rail- 
road. 

An  inventory  and  description  only  of  inter- 
locking devices  will  be  made,  which  will  in- 
clude general  dimensions  and  character  of 
tower,  kind  of  devices  and  appliances,  number 
of  functions  of  each  class  operated,  etc.  A 
sketch  will  be  made  showing  relative  location 
of  all  switches,  derails,  signals,  etc..  and  all 
tracks  within  the  limits  of  the  interlocking 
Notes  will  be  made  as  to  kind  of  signal  poles, 
whether  signals  are  operated  by  wire  or  pipe 
lines  in  case  of  mechanical  plants,  etc. 
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"U'ith  refei-ence  to  block  signals,  only  the 
general  features  will  be  observed  and  noted,  as 
these  will  be  finally  inventoried  by  a  special 
inspector.  However,  the  number  and  location 
of  signals  and  notes  as  to  pole  lines,  charging 
stations,   etc.,  will  be  taken  by   the   inspector. 

The  inspector  will  take  general  note  of  all 
telegraph  and  telephone  line  which  the  railroad 
owns  or  in  which  it  has  interest,  recording  the 
number  of  wires,  kind  of  poles,  distance  apart, 
etc. 

All  buildings  and  structures  of  every  kind 
will  be  carefully  inspected  and  measured  by  the 
inspector  and  a  general  plan  made  of  each,  with 
description  of  design,  character,  materials  of 
which  built,  appliances,  etc.  Usually  a  ground 
plan  of  buildings  will  be  sufficient,  with  note  of 
any  unusual  features  of  elevations.  Special  at- 
tention will  be  given  to  noting  kind  of  founda- 
tion, floors,  walls,  roof,  general  finish,  heating 
and  ligiiting  systems,  etc..  in  case  of  depots. 
Also  age  (year  built)  \vill  be'  obtained  in  all 
cases  w'here  possil>Ie,  and  an  estimate  of  con- 
dition made. 

The  dimensions,  character,  and  extent  of  all 
curbing,  walks,  paving,  platforms,  etc..  which 
have  been  built  by  the  railroad,  whether  upon 
its  own  right  of  way  or  upon  public  streets, 
must  be  carefully  noted  and  diagrams  made  of 
same.  Also  notes  and  descriptions  must  be  tak- 
en of  all  fencing,  curbs,  fountains,  seats,  etc.. 
in  parks  and  around  depots.  Also  note  will  be 
made  of  the  character,  location  and  extent  of 
any  sewer,  water  and  drainage  svstems.  in- 
cluding valves   and   manholes,    which   have  been 


built,  either  wholly  or  in  part,  by  the  railroad. 
Such  information  must  be  secured  by  the  in- 
spector, with  regard  to  all  of  these,  as  will 
enable  an  estimate  to  be  made  of  their  value. 

Unless  specially  instructed,  this  inspector  will 
not  inventory  and  make  record  of  tlie  following 
buildings  and  property  at  terminal  points,  viz.: 
shop  buildings.  rC)und  houses,  turntables,  trans- 
fer tables,  cinder  pits,  fuel  stations,  water  sta- 
tions, sand  and  oil  houses,  store  rooms,  track 
scales,  material  sheds,  foremen  and  officers' 
houses  and  general  office  buildings  and  all  of 
their  appurtenant  machinery,  tools  and  appli- 
ances, including  light  and  gas.  water  and  sewer 
systems.  But  the  inspector  at  such  terminals 
will  inventory  as  herein  instructed  all  tracks, 
switches,  fences  walks,  paving,  platforms,  cat- 
tle pens,  depots,  street  crossings,  signs,  and  all 
other  buildings,  structures  and  property  not 
excepted  above.  When  in  doubt  this  inspector 
will  make  proper  note  of  any  miscellaneous 
building  and  structure  or  property  of  any  kind. 

The  character  and  extent  of  all  fencing  will 
be  carefully  noted.  The  length  can  be  esti- 
mated from  the  profile.  Limits  of  fencing 
should  be  recorded  by  station  number  of  pro- 
file. The  full  description  of  fencing  must  be 
given,  noting  kind  and  number  of  wires,  dis- 
tance apart  and  kind  of  posts,  stays,  etc.  The 
kind  and  description  of  all  cattle  guards  will  be 
noted:  also  a  description  of  all  highway  and 
street  crossings.  Note  must  be  made  of  all 
signs  of  every  kind.  The  age  and  condition  of 
all  of  these  must  be  estimated,  where  same 
cannot  be  '  stated  accurately,  and  condition 
noted.     It  is  suggested  that  the  head  chainman 


carry  all  notes  with  reference  to  ij 
in  his  note  book. 

When  inspecting  a  railroad  the 
be  furnished   a  permit  from   the  si 
or  general  manager  to  c>perate 
and    instructions    to    employ 


property 


a  the  sijrin 
rate  hisU  , 
'yes   to  L 

,,:n      L 
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therfon, 
sired  information.  He  will  proL  w.  ^ 
with  a  copy  of  the  current  time  ta{  ji(  , 
graph  offices  he  will  inquire  of  theLr-itor!  ^" 
to  approach  of  trains.  He  will  ufjevetr  ' 
caution  and  avoid  as  far  as  possivi  enjan? 
ing  the  lives  of  his  party.  ' 

The  velocipede  will  be  used 
movement  over  the  railroad  betvU  station 
where  there  are  few  structures.  iThe  imrtr 
will  be  expected  to  walk  through  ^ry  statin 
ground  and  yard  and  stop  and  clo|y  examlnp 
and  measure  up  every  bridge,  culH,  bulMin. 
and  structure. 

As    note    books    are    filled    otit,    \  insp?^^t(^^ 
will    forward   same    by   express  to  le  olT; 
the    chief    inspector,    together  witt-jlif  s 
maps   and    profiles   of  such  railroaitis  h^  -•- 
have   completed   the  inspection  of. 

When   leaving   or   returning  to  P  ^ 
or  when  moving  by  regular  train  i- 
tion    of    a    railroad    to    another,    tl 
w"ill  be  transported  as  baggage. 

The   inspector   will    advise    the  f. -: 
daily  by  postal  card  as   to  the  prresj 
work  and  designate  the  stations  ETihiri 
will   be   called   for,   such   designati*  i. 
erally    not    less    than    four    days 
party.      He   will   also   make  a  wet 
letter,  reporting  and  discussirg  su-  ; 
may  be  pertinent. 
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General  Methods  and  Costs  of  Levee 

Work  in  Louisiana  for  1910 

and  1911. 

The  aggregate  mileage  of  levee  in  Louisi- 
ana is  1,036.3  iniles.  including  lo8.3  miles  in 
Arkansas.  These  levees  have  been  built  by 
Levee  Districts,  by  the  state  and  by  the 
United  States.  In  the  report  of  the  state  en- 
gineer of  Louisiana  for  the  two  years  ending 
April  20,  1912,  the  general  construction  of  the 
state  and  district  levees  is  described  and 
costs   are  given   as   follows : 

In  the  construction  of  levees  in  Louisiana 
and  that  part  of  Arkansas  affecting  Louisiana, 
undertaken  by  the  state  and  the  levee  districts 
of  the  state,  the  following  general  specifica- 
tions, quoted  from  the  "General  Specifications 
and  Conditions,"  usually  maintain,  viz : 

The  contractor  assumes  all  risks  from  sub- 
sidence in  foundation,  or  base,  accidents, 
floods  and  casualties  of  every  kind  which  may 
occur  before  the  completion  and  acceptance  of 
the  work,  and  shall  sustain  all  damages  and 
injury  that  may  be  caused  thereby. 

No  part  of  the  work  herein  contracted  for 
shall  be  given,  sold,  or  assigned  to  a  sub-con- 
tractor without  the  consent  of  the  president 
of  this  board,  expressed  in  writing;  nor  shall 
said  contractor  or  his  sureties  be  released 
from  personal  and  imtnediate  responsibility 
without  like  consent. 

The  embankment  shall  be  built  of  such  ma- 
terial and  disposed  and  distributed  in  such 
manner  as  the  engineer  in  char.ge  inay  direct, 
under  the  requirements  of  the  Board  of  State 
Engineers.  The  required  allowance  for 
shrinkage  shall  be  added  to  the  height  of  the 
embankment:  this  allowance  to  be  at  the  dis- 
cretion of  the  engineer  in  charge,  up  to  one- 
fifth  in  excess  of  the  net  height  of  the  em- 
bankment :  it  being  understood  that  a  cubic 
yard  of  embankment  imder  this  agreement  is 
a  net  cubic  yard  of  settled  earth,  and  equal  to 
five-sixths  of  a  cubic  yard  of  material  in 
place,   within  tlte  limits  prescribed. 

The  contractor  shall  remove  all  trees, 
stumps,  logs,  roots,  stalks,  weeds,  grass,  trash 
and  perishable  matter  of  every  kind  not  spe- 
cially exempted  from  this  requirement  by  in- 
structions  from   the  engineer   in  charge,   and 


plow  or  spade  up  the  ground  over  the  entire 
surface  to  be  covered  by  the  einbankment.  He 
shall  grub  up  by  the  roots  all  trees  and  stumps 
within  the  limits  of  the  base  of  the  embank- 
inent,    and    three    feet    on    either    side   of    the 
base.     He  shall  remove  all  buried  logs,  brick 
or    walls    and    other    material    considered    un- 
suitable by  the  engineer  in  charge.     He   shall 
refill  all  holes  made  by  grubbing  or  by  the  re- 
moval   of    unsuitable    materials,    as    aforesaid, 
with  solid  earth  up  to  the  level  of  the  natural 
surface    of    the   ground,    and    the    refilling    of 
such  holes  shall  not  be  paid  for  by  the  cubic 
yard  (except  in  special  cases,  when  so  directed 
by  the  engineer  in  char.ge),  but  shall  be  con- 
sidered as  a  part  of  the  clearing  and  grubbing 
to  be  done  as  incidental   or     auxiliary   work, 
payment    for    which    shall   be   included   in   the 
price   per   cubic   yard   of   embankment   herein- 
after  stipulated.     He  shall  carefully  clean  all 
ditches  crossing  the  line  of  embankment,  and 
fill  them  with  solid  earth  up  to  the  level  of  the 
natural  surface  of  the  ground   for  a  distance 
of  20  ft.  from  the  base  of  the  embankment  on 
the  land  side,  and  for  the  width  of  the  berme 
prescribed    on    the    river    side.      He    shall    cut 
muck  ditches  of  such  depth   and  size  as  may 
be  prescribed   by  the   engineer   in   charge.     If 
required  by  the  en,gineer  in  charge,  the  clear- 
ing,   grubbing,    preparation    of   base    and    cut- 
ting of  muck  ditch,  as   above,   shall   be  com- 
pleted,  and   the   muck   ditch   refilled    through- 
out the  whole  length  of  the  einbankment,  or 
any  part  thereof,   before  the   embankment   be 
begun.     In   the   construction    of   the   embank- 
ment   he    shall,    except   where    other    material 
may  be  ordered  by  the  en.s:ineer  in  charge,  use 
earth    only,    and    shall    place    it    in    layers    of 
such  thickness  as  may  be  directed  by  the  en- 
gineer in  charge,  and  extending  the  full  width 
of  the  embankment.     Except  when  otherw-ise 
granted    permission    in    writin.g   by    the    engi- 
neer in  charge,  he  shall  obtain  all  earth  from 
the   river   side  of  the  embankment,  leaving  a 
berme   of  the  natural   surface  of  the  ground 
feet  wide  between  the  base  of  the  em- 
bankment and  the  borrow  pits.     Unless  other- 
wise  directed   by   the   engineer   in   charge,   all 
borrow  pits  shall  be  sloped  on  the  side  nearest 
the  embankment  not  steeper  than  3  horizontal 
to    1   vertical,   and   on   that   side   shall  not  be 


deeper  than  3  ft.,  from  which  poi  ;i'- 
of  the  pit  may  slope  away  from 
a  slope  not  steeper  than  7  ft.  yen 
horizontal  for  100  ft.,  at  which 
yond,  the  depth  of  the  pit,  for 
may   be    required   to   supply   ma 
embankment,  shall  not  exceed  V) 
natural   surface   of   the  ground, 
not   greater   than   300    ft.,   "trav 
natural  surface  of  the  ground,  v 
20  ft.  wide,  shall  be  left  undistfeo,  : 
ing    entirely    across    the    pits,   eep' 
ditch  of  such  ditnensions  an  m.' 
by  the  engineer  in  charge  shall  I 
the  "traverses,"  on  the  side  of  tl  p;: 
the  river,  to  allow  drainage  frc  cnr 
another.     He  shall  plant  the  ent'  sar 
the   completed   embankment  witllivir.:. 
or  sods  of   Bermuda  grass,  not  i''' 
ft.  apart,  and  to  the  satisfactioi  ^ 
neer  in.  charge.     He  shall  cut  d  • 
bushes  and  saplings  for  a  width 
each   side   of   the   embankmen' 
through  woods  or  timber,  and, 
he  shall  cut  down  such  trees,  t 
ft.    of    the    embankment    as   th 
charge  may  direct.     LTnless  othe  - 
he  shall  cut  all  trees  and  stump 
ty-five  feet  of  the  base  of  the  ei 
the  land  side,  down  to  the  level 
(but    shall   not   disturb  or  desty  :. 
neer's  bench  marks  or  other  refmci 
and  shall  leave  the  ground  clea  >f  '• 
timber,  brush   or     other     debri:ir 
obstructing  free  passage  along  t  ba^ 
embankment    on    the    land   side  or  : 
of  25  ft.     He  shall  take  care  t^ 
engineer's   stake   and   bench  ni.i  ■ 
at    all    times    keep    the    station 
opposite  their  proper  location.      ' 
the  en.gineer  in  charge,  he  shal !' 
age     ditch     on     the     land    side  'i   ■ 
bankment,    of    such    dimensions  nil 
distance     from     the    base    as    ly 
scribed,  but  shall  not  otherwise  rta^ 
surface  of  the  ground  on  the  la'  f'' 
embankment,  except  by  writtjn -T:'- 
the  engineer  in  charge.  He  shall  t  >! 
ings  through  the  old  embanfcme  0' 
ments  as  may  be  required  by  t  e '-. 
charge.     When    required  by  then?""' 
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he  earth  taken  from  openings  made 
the  old  embankment  and  from  drain- 
es  shall  be  deposited  in  the  embank- 
ler  construction,  in  which  case  it  shall 
for  as  embankments  only,  but  other- 
hall  be  measured  and  paid  for  in  ex- 

Except  by  special  permission  of  the 
in  charge,  all  existing  embankments, 

of  old  embankments,  must  be  left 
led. 

ition  to  the  foregoing,  whenever  prac- 
lie  following  specifications  have,  dur- 
)ast  two  years,  been  prescribed  : 

ditch  or  canal,   for   drainage,    shall    be 
on   the  land   side   of   the   line   of   levee 
.1    from    the   edge    of    the    base    of    the 
cavated    to    such    dimensions    and     in 
iner  as  may  be  prescribed    by   the   en- 
charge.     The   material    (earth)    exca 
>.id  ditch  or  canal  may  be  utilized 
lion   of  the   levee,   and   when   so 
,■   paid    for  in    embankment,    but 
,  ,-r      The  ditch  or  canal  shall  be  left 
I  Slumps,  trees.   logs.   etc. 
row    pit    areas    shall    be    cleaned    and 
10  facilitate   the   observance   of   speci- 
;overning  the  dimensions  and  shape  of 

adc  line  usually  observed  by  the 
horities  of  the  state  is  that  adopted 
ribed  by  the  Mississippi  River  Corn- 
matter  of  cross  sections,  slopes  of  2 
1.  .3  and  2  to  1,  2M!  and  2%  to  1.  Z 


aiid  3  to  I,  3  and  4  to  1.  and  3  and  10  to  1. 
with  width  of  crown  varying  from  4  to  50 
feet,  dependent  upon  location,  height  of  levee, 
stability  of  b.uik,  whether  the  bank  requires 
protection  by  revetment  or  not,  the  availability 
of  means,  etc..  .ire  in  practice. 

By  law.  ban<|iiett.-5  are  required  to  be  built 
over  all  b.iyous  or  sloughs  crossed  by  levees. 
Baniiuettes  Iiave  also  been  generally  pre- 
scribed across  depressions  of  the  ground  in 
marked  contract  with  the  general  elevation  of 
the  natural  surface  in  the  vicinity  of  the 
levee :  also  where  the  general  height  of  a  levee 
exceeds  l-i  ft.  Such  banquettes  are,  as  a  rule, 
located  aloni;  the  l.ind  side  of  the  line  of  levee, 
forming  part  of  its  land  side  base.  A  disposi- 
tion, however,  continues  to  gain  favor  to  as 
much  as  possible  avoid  the  construction  of 
banquettes,  and,  in  lieu  thereof,  adopt  flatter 
slopes. 

Where  lines  of  levee  are  generally  exposed 
to  wave-wash,  due  to  wind,  the  passage  of 
steamers,  etc.,  wooden  revetments  are.  where 
practicable  and  the  means  are  available,  built 
and  maintained  by  the  state  and  levee  dis- 
tricts. 

The  United  States  also,  when  called  upon  to 
protect  from  wave-wash  lines  of  levees  built 
under  its  direction,  on  the  "Lower  Coast" 
(the  Mississippi  River  below  New  Orleans), 
has,  after  considering  various  forms  of  pro- 
tection, selected  the  paving  of  the  entire  river 


side  slope  of  the  levee  with  a  layer  of  con- 
crete. 

Thus  far,  such  paving  as  has  been  done  pre- 
sents a  fine  appearance,  and  is  performing  its 
offices  satisfactorily. 

The  earth  utilized  in  building  the  levees  of 
the  state,  by  the  levee  districts  of  the  state, 
still  continues  to  be  moved  mostly  by  scrapers 
drawn  by  mules.  Wagons  and  graders  are,  in 
most  instances,  used  in  conjunction  with 
scrapers.  Men  with  wheel  barrows  and 
power-driven  machinery-,  in  the  order  named, 
come  next  in  volume  of  work  accomplished, 
the  latter  gaining  material  ground  over  for- 
mer accomplishments. 

During  the  past  two  years,  the  work  per- 
formed by  the  districts  and  the  state,  by  the 
various  methods  employed,  was  (exclusive  of 
the  Orleans  Levee  District)  as  follows :  By 
scrapers  drawn  by  mules,  .59.8  per  cent. ;  by 
men  with  wheel  barrows,  21.-")  per  cent.,  and 
by  power-driven  machinery,  18.7  per  cent. 

The  average  cost  of  the  levee  work  per- 
formed by  the  levee  districts  and  the  state,  by 
all  methods,  during  the  past  two  years,  was 
(exclusive  of  the  Orleans  Levee  District) 
20.10  cts.  per  cubic  yard;  and  by  the  three 
methods  named,  as  follows :  By  scrapers 
drawn  by  mules.  17.30  cts.  per  cubic  yard  :  by 
men  with  wheel  barrows.  21  :•">  cts.  per  cubic 
yard,  and  by  power-driven  machinery.  22.10 
cts.  per  cubic  yard. 
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of  Field  Inspection  of  Concrete 

in  Building  Work. 

iinple  of  careful  inspection  of  con- 
ding  work  is  given  in  a  paper  by 
vies  before  the  National  Association 
It  Users.  The  general  methods  fol- 
of  interest  and  will  serve  as  a  guide, 
ly  it  may  be  remarked  that  though 
tion  was  close  and  strict,  it  w^as  ac- 
the  contractor  not  only  without  f ric- 
with  full  co-oper?tion.  .A.  factor  in 
;  was  doubtless  the  selection  for  in- 
1  men  experienced  in  concrete  work 
ig  them  in  charge  of  the  engineer 
med  the  building  and  who  kept  on 
[  in  close  touch  with  inspectors  and 
I  We  abstract  from  Mr.  Bayles' 
follows : 

gineer  who  designed  the  building 
In  charge,  assisted  by  two  inspectors, 
rts  in  the  making  and  placing  of  re- 
i:oncrete.  The  engineer  assumed 
I  large  of  the  work.  One  inspector 
|ded  the  proportioning  and  mixing 
•  ncrete,  and  the  other  the  work  of 
in  the  forms.  They  collaborated  in 
\  tion  of  constructing  and  wrecking 
'  cing  reinforcement  and  testing  ma- 

\  eemed  to  be  no  recognized  system 
j  concrete  or  concrete  materials  on 
J5  a  series  of  tests  was  arranged  to 
.'.ve  believed,  the  necessary  require- 
itiese  tests  were  as  follows:  For  ce- 
ll ts  for  fineness,  constancy  of  volume, 
ttinp,  initial  and  final,  specific  grav- 
i'ushing  strength  of  1:2  cement 
'or  sand:  Tests  for  loam,  fineness 
■'itage  of  voids.  For  stone:  Tests 
■age  of  voids.  For  concrete:  Tests 
l|g  strength.  No  tests  of  the  steel 
i  on  the  job. 

P-nry  laboratory  was  built  near  the 

necessary   apparatus    installed. 

y   was  intended   to   be   such    as 

'    :!i;  on  any   job   and   no   arrange- 

^e  made   for   heating   it   except   the 

^mall  oil  stove  in  extreme  weather. 

<?  ft.,  built  of    %-in.    sheeting   on 

me,  with   felt   roof :    one   door   at 

and  windows  on  one  side  and   at 

;ix  samples  for  testing  were  taken 
'\  car  of  cement  but  later  this  num- 


ber was  reduced  to  three.  For  the  fineness 
tests  the  usual  100-mesh  and  200-mcsh  sieves 
were  used.  The  inspector  shook  the  sieves 
in  his  hands  and  judged  by  the  eye  when  no 
appreciable  quantity  of  cement  was  going 
through.  Scales  graduated  to  milligrams  were 
used  to  determine  the  proportions.  A  nearby 
tinsmith  made  the  boiler  and  wire  rack  for 
the  constancy  of  volume  tests  and  the  glass 
plates  were  cut  on  the  job  from  scrap  win- 
dow glass.  The  boiler  is  13  ins.  high  and  8 
ins.  in  diameter  with  a  lid.  and  the  rack  was 
made  to  hold  twelve  pats  at  a  time.  The  test 
pats  were  boiled  for  five  hours  or  more.  The 
\'icat  needle  was  used  to  determine  the  time 
of  setting.  The  variable  temperature  made 
the  results  of  these  tests  vary,  so  greatly  as 
to  be  of  little  value.  Le  Chatelier's  specific 
gravity  apparatus  was  used  w-ith  gasoline  for 
making  the   specific  gravity  tests. 

The  test  for  crushing  strength,  not  being  in 
such  general  use  as  the  other  tests  requires 
more  detailed  description.  It  consisted  in  test- 
ing to  failure  4-in.  cubes  of  1 :2  csment  and 
sand  mortar.  More  elaborate  apparatus  was 
necessary  for  making  these  tests.  For  this 
purpose  there  were  required  gang  molds  for 
4-in.  cubes,  a  damp  closet  large  enough  to 
hold  four  gang  molds,  pans  of  water  in  which 
to  submerge  the  test  specimens,  and  a  com- 
pression testing  machine.  The  gang  molds 
were  made  of  1-in.  lumber  held  together  by 
iron  clamps.  The  measurements  were  not 
exact,  but  the  surface  areas  were  approxi- 
mately correct  within  the  limits  of  accuracy 
of  the  tests.  While  only  two  cubes  were  used 
for  each  test  the  gang  molds  were  made  for 
four  cubes,  as  the  same  molds  were  to  be 
used  for  the  concrete  tests.  Thev  w-ere  made 
by  a  carpenter  on  the  job  and  the  clamps  were 
made  by  the  company's  blacksmith. 

The  damp  closet  was  built  into  the  corner 
of  the  laboratory,  the  sides  and  floor  of  the 
laboratory  forming  two  sides  and  the  bottom 
of  the  closet :  the  other  sides  and  top  were 
of  %-in.  T  and  G  sheeting.  Two  shelves  were 
put  in  the  closet,  each  large  enough  to  hold 
two  gang  molds,  and  space  was  left  below 
for  a  large  pan  of  water.  When  a  mold  with 
test  specimens  was  placed  in  the  closet  a  wet 
coffee  sack  was  thrown  over  it.  the  ends  of 
the  sack  dipping  into  the  water  below.  .\ 
better  arrangement  would  be  to  have  the  closet 
lined  with  felt,  the  lower  edge  of  the  felt 
dipping  into  the  water.     The  simpler  method 


was  used  as  being  one  easily  provided  on  any 
job. 

The  pans  for  water  in  which  the  test  speci- 
mens were  to  be  submerged  were  made  28x28 
ins.  and  5  ins.  deep,  large  enough  to  hold 
thirty-si.x  4-in.  cubes  each.  The  same  size 
pan  was  used  in  the  damp  closet.  Five  pans 
were  required  and  they  were  made  by  one 
of  the  company's  sheet  metal  workers. 

The  selection  of  a  compression  testing  ma- 
chine was  more  difficult.  Most  machines  de- 
signed to  do  this  kind  of  work  are  elaborate 
and  e.xpensive.  K  simple  and  comparatively 
inexpensive  machine  was  desired  and  after 
careful  investigation  a  hydraulic  machine*  was 
acquired,  consisting  essentially  of  two  hori- 
zontal plane  surfaces,  one  fixed,  the  other  mov- 
able, between  which  the  test  specimens  were 
crushed.  The  top  surface  is  fixed  being  held 
rigidly  in  place  by  two  side  posts  extending 
upward  from  the  base.  The  lower  or  movable 
surface  is  fi.xed  rigidly  on  top^f  a  5-in.  cylin- 
drical ram  with  cup  leather  packing  moving 
in  a  copper-lined  cylinder.  The  pressure  is 
applied  by  means  of  a  hand  pump  and  is 
measured  on  a  gage  reading  total  tons  on  the 
o-in.  ram.  The  gage  is  graduated  from  0  to 
60  tons,  and  while  the  rated  capacity  of  the 
press  is  50  tons  cubes  were  crushed  which 
required  as  much  as  (50  tons'  pressure.  .'Ks 
many  of  the  newer  cubes  crushed  at  low 
pressure  and  exact  readings  on  the  gage  that 
w-as  furnished  on  the  machine  were  difficult, 
a  second  gage  w^as  attached  reading  up  to 
10  tons  only.  When  cubes  requiring  a  greater 
pressure  to  crush  them  were  being  tested  this 
second  gage  was  shut  off  by  a  valve. 

On  account  of  the  high  values  which  were 
obtained  at  the  beginning  of  the  work  sus- 
picion was  directed  towards  the  accuracy  of 
the  machine,  but  comparisons  of  the  cubes 
by  testing  on  an  accurately  gaged  machine  at 
the  testing  lahoratorv  of  Columbia  University 
showed  that  the  small  press  used  on  the  work 
was  correct  within   reasonable  limits. 

For  each  test  two  cubes  of  1 :2  cement  and 
sand  mortar  were  made.  The  sand  used  was 
taken  from  that  used  on  the  work  and  was 
washed  clean.  To  insure  uniformity  a  suf- 
ficient quantity  for  all  the  lests  was  taken  at 
one  time  and  stored  in  a  bin  until  required. 
For  each  test  a  little  in  e.xcess  of  128  cu.  ins. 
of  sand  and  half  as  much  by  volume  of  cem- 

^p'l''*,  ^y  John  Robertson  &  Co.,  Brooklyn,  N. 
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em  were  used.  The  sand  and  cement  were 
mixed  dry,  then  sufficient  water  added  to 
make  a  fairly  wet  mixture,  that  is.  one  that 
was  readily  puddled  but  would  not  pour.  The 
whole  was"  then  well  mixed  and  placed  in  the 
molds  and  puddled  with  a  small  trowel.  All 
tlie  operations  were  done  by  hand.  As  soon 
as  the  mortar  was  sufficiently  set  to  hold  the 
markines  the  date  and  hour  were  marked  on 
both  cubes  and  the  mold  placed  in  the  damn 
closet.  At  the  end  of  24  hours  the  mold 
was  taken  from  the  damp  closet,  the  forms 
removed  and  one  cube  crushed.  The  other 
cube  was  submerged  in  a  pan  of  water  where 
it  remained  for  six  days  and  was  then  crushed. 
All   specimens  were   tested  to    failure. 

To  prevent  little  inequalities  of  the  surfaces 
of  the  cubes  from  seriously  affecting  the  re- 
sults three  thicknesses  of  blotting  paper  were 
used  top  and  bottom  of  each  cube  in  the  press, 
.^fter  some  time  it  was  discovered  that  the 
lone  sides  of  the  gang  molds  were  more 
nearly  parallel  than  the  others  and  thereafter 
care  'was  taken  to  use  the  sides  of  the  cubes 
formed  bv  them  as  the  crushing  faces.  By 
this  means  better  and  more  nearly  uniform 
results   were   obtained. 

Every  scow  load  of  sand  was  tested  for 
percentage  of  loam.  If  the  sand  in  different 
parts  ofthe  scow  appeared  to  be  of  different 
quality  more  than  one  test  was  made.  This 
test  consisted  in  taking  a  quantity  of  sand 
and  drying  it  thoroughly  on  a  stove.  A  thou- 
sand grams  of  it  was  then  taken  in  a  12-qt. 
pail  and  washed  by  turning  on  a  hose,  giv- 
ing the  water  as  it  flowed  from  the  hose  suf- 
ficient velocity  to  keep  the  mass  stirred  up 
and  moving,  the  loam  being  carried  off  in 
the  overflow.  When  the  water  ran  clear  the 
sand  was  again  dried  and  weighed,  the  dif- 
ference in  weight  giving  the  percentage  of 
loam.  Sand  containing  more  than  two  per 
cent  was  rejected.  Tests  were  also  made  to 
determine  the  comparative  fineness  of  the 
sand.  These  were  only  made  when  there  ap- 
peared to  the  eye  to  be  a  difference  in  the 
grade.  The  test  consisted  in  taking  a  meas- 
ured quantity  of  sand  ("by  weight)  and  screen- 
ing it  by  hand  through  20-mesh  and  .30-mesh 
sieves.  These  tests  showed  on  an  average 
about  21  per  cent  retained  on  the  20-mesh 
sieve,  27  per  cent  on  the  30-mesh  sieve  and 
the  remainder  passing  through  the  30. 

Occasional  tests  for  percentage  of  voids  in 
the  sand  were  made  as  follows :  A  compara- 
tively large  amount  of  sand  was  measured 
and  weighed  to  show  the  average  weight  per 
cubic  centimeter.  Then  a  quantity  by  weigh: 
corresponding  to  50  c.c.  was  put  into  a  glass 
graduate  and  the  volume  of  water  displaced 
measured.  The  average  volume  of  voids  was 
thus  found  to  be  about  40  per  cent. 

As  the  grade  of  the  crushed  stone  varied 
but  slightly  only  occasional  tests  were  made 
to  determine  the  percentage  of  voids  in  the 
stone.  To  do  this  a  quantity  of  stone  was 
submerged  in  water  for  tvi-o  hours  to  permit 
it  to  become  thoroughly  saturated.  The  water 
was  then  poured  off  and  the  stone  exposed 
to  the  air  half  an  hour  to  permit  the  surface 
moisture  to  evaporate.  .\  vessel  of  known 
cubic  capacity  (nearly  10,000  c.c.)  was  then 
filled  with  the  stone  and  weighed.  Sufficient 
water  was  added  to  fill  all  the  voids  and  weight 
taken  again.  The  difference  in  weight  showed 
the  percentage  of  voids.  As  there  was  excess 
of  voids  around  the  sides  of  the  vessel  this 
test  is  only  comparative  and  is  not  consid- 
ered particularly  important  as  the  inspector 
can  best  judge  by  the  appearance  of  the  batch 
when  the  voids  are  properly  filled.  For  the 
stone  used  on  this  work  the  voids  measured 
by  the  above  method  averaged  nearly  50  per 
cent.  Measurements  of  concrete  in  place  and 
.stone  on  the  scows  indicated  that  the  volume 
nf  stone  used  was  about  97%  per  cent  that  of 
the  concrete  produced. 

What  seemed  to  us  the  most  important  test 
and  the  test  of  most  practical  value  was  that 
of  the  crushing  strength  of  concrete  itself 
as  it  was  placed  in  the  forms  for  the  build- 
in;:  For  >Iie='  tests  the  same  amaratus  was 
used  as  for  the  mortar  tests.  The  prepara- 
tion  of  the  test   specimens  was   simpler.     The 


gang  mold  for  four  4-in.  cubes  was  taken 
into"  the  work  where  concrete  was  being 
poured.  The  concrete  was  taken  from  the 
buggies  as  it  was  being  poured  into  the  forms 
and  was  immediately  placed  in  the  cube  mold 
and  puddled  with  a  small  trowel.  There  was 
no  excessive  puddling  as  it  was  intended  to 
approximate  working  conditions  as  nearly  as 
practicable.  One  and  sometimes  two  tests 
were  made  every  day  concrete  was  poured. 
From  this  time  on  the  operation  was  similar 
to  that  for  testing  mortar.  After  24  hours  in 
the  damp  closet  the  forms  were  removed,  one 
cube  crushed  and  the  three  others  submerged 
in  a  pan  of  water.  Of  these  three  one  was 
crushed  at  the  end  of  seven  days — one  day  in 
the  damp  closet  and  six  in  water — one  at  the 
end  of  28  days  and  the  other  was  removed 
■  from  the  water  at  the  end  of  28  days  and 
laid  aside  to  be  tested  later.  As  has  already 
been'  said  no  attempt  was  made  to  preserve 
an  even  temperature  in  the  laboratory,  the 
object  being  to  maintain  as  nearly  as  prac- 
ticable the  condition  of  the  concrete  in  the 
work,  so  that  it  sometimes  happened  during 
the  winter  that  ice  formed  on  the  water  in 
the  pans  where  the  test  cubes  were  submerged. 
The  effect  of  this  is  clearly  showm  in  the 
results  of  the  tests.  A  practical  use  of  the 
tests  of  concrete  was  to  indicate  to  the  in- 
spector as  well  as  to  the  contractor  the  safe 
time  for  wrecking  his  forms.  This  time  was 
fixed  at  first  at  seven  days  but  was  afterwards 
shortened  to  four  days  during  the  summer 
and  well  into  the  fall  when  the  decreasing 
strength  of  the  cubes  tested  caused  the  time 
to  be  again  extended  to  seven  days. 

The  results  of  these  tests  on  the  whole  were 
so  satisfactory  and  the  information  obtained 
was  deemed  of  such  importance  that  they  were 
continued  for  another  piece  of  work  which 
was  done  during  the  summer  and  fall  of  1911. 
This  latter  work  consisted  of  the  reconstruc- 
tion of  a  block  of  si.x  warehouses.  As  this 
work  was  done  with  greater  despatch  than  the 
first  job  it  was  thought  best  to  have  more  in- 
spectors. Consequently  a  chief  inspector  was 
put  in  charge  of  the  whole  work,  assisted  by 
rme  inspector  over  the  proportioning  and  mix- 
ing, one  on  placing  concrete  and  one  solely 
for  making  tests.  This  arrangement  worked 
very  satisfactorily  and  allowed  the  engineer 
to  devote  more  of  his  time  to  other  work. 


>ut  the 


was    carried    on    for    two   years  w 
necessity  for  renewal. 

For  bringing  up  the  pieces  of  bren  rocl- 
two  ordinary  bucket  dredges  and  tiie^.S 
lighters  were  employed,  the  distancejf  ijj, 
port  being   from   one   to   three  kito^^fj 
about  a  mile.  I    "'   ' 

The  cost  of  rock  broken  and  canLoih. 
place    of    discharge    was    30.2   lire  if  (.„|,:   ^ 
meter   (18  s.  per  cu.  yd.)    for  the  bstantes  '' 
dredged   inside   the   harbor,  and  33.jjrj  0f. 
s.)   for  those  dredged  in  the  mouth.! 


Health    Commissioner  Wanted  ir  Bos- 
ton. — A  vacancy  will  soon  exist  ithe  r 
sition  of  chairman  of  the  board  ofealtli 
the  city  of   Boston. 

The    duties    of    the    ch.Hirmati  arijhis  ti 
associates  are  various  and  responsi     ' 
embrace    the   control    of    contagion  '■. 
including  bacteriological  tests,  disiir 
preventative  measures;  the  inspecii.,,; 
vinegar,      provisions,      tenements,  'i 
houses,  stables  and  occupations  aihi 
dangerous  to  health :  the  medical  m  ■ 
the  schools,  containing  more  than 
pils ;  the  management  of  a  smallp. 
and  a  quarantine  station ;  the  com- 
venience  stations  throughout  the  ci: 
pilation  and  publication  of  vital  st^ 
other   miscellaneous    duties,     Thi 
has  over  200  employes. 

The  mayor  will  consider  applic:, 
physicians,    sanitary    engineers  or 
sons  experienced  in  this  field,  who 
ican  citizens. 

The  salary  of  the  position  is  now'-. 
year,  but  the  mayor  has  recommtr  i 
crease  to  $5,000,  and  is  willing  to 
more. 

The  appointment  is  made  by  the  ■ 
ject  to  confirmation  by  the  civil  '^ 
mission,  and  the  new  appointee  wi'  ■ 
two  years  of  an  unexpired  term. 
term  is  three  years.  .Applications 
addressed  to  Mayor  Fitzgerald. 


Records     of    Lobnitz     Rock     Breaker 
Work  in  Bari  Harbor,  Italy. 

The  following  records  of  work  done  by  a 
I.obnitz  rock  breaker  are  given  by  Mr. 
Giovanni  Fossataro.  civil  engineer,  Venice, 
Italy,  in  a  report  to  the  International  Congress 
of  Navigation  : 

The  bottom  of  Bari  harbor  consists  of  lime- 
stone rock  overlain  by  a  thin  bed  of  sand. 
For  improving  the  bottom  of  this  harbor,  and 
increasing  the  depth  of  water  to  8.7  m.  (near- 
ly 29  ft.),  it  was  necessary,  during  the  last 
few  years,  to  remove  51.177  cu.  m.  (66,937  cu. 
yds.)' of  rock,  at  a  total  cost  of  about  1,037,000 
lire  (£65,480).  For  carrying  out  the  works  a 
Lobnitz  rock  remover  was  employed,  which 
had  the  following  dimensions,  etc.: 

Meters.     =  Feet. 

Length 3.=i  11.'. 

Depth    1.3  r, 

Width     S  26 

Power  of  engine -">0  h.p. 

Xormal  pressure,  3.5   kg.   per  sq.   ni.    (79  lbs.  per 
sq.   in.). 

For  depths  of  6  m.  (19%  ft.)  and  over,  a 
stamp  of  14  tons  weight  and  13.4  in.  (44  ft.) 
length  was  employed ;  and  for  depths  below 
5  m.  (16%  ft.)  a  stamp  of  12  tons  weight  anc'. 
9  m.  (29%  ft.)  length.  The  height  of  fa'.l 
was  4  m.  (13  ft.)  ;  and  the  number  of  blov/s 
per  minute  about  180,  the  mean  hourly  pro- 
duction being  4.5  cu.  m.  (6  cu.  yds.). 

The  weight  of  the  substances  dredged  gen- 
erally varied  from  40  to  50  kgs.  (meat  99 
lbs.);  but,  sometimes  exceeded  300  k.gs.  (440 
lbs.).  .\t  the  commencement  of  the  dredging 
works  a  steel  cutter  in  the  form  of  a  cold 
chisel  was  employed,  which  was  very  quickly 
worn  out.  This  was  afterwards  replaced  by  a 
Lobnitz  cutter  of  nickel  steel,  with  which  work 


Cost  of  Electric  Power  Genera  n 
following  table  gives  the  cost  ot  : 
ing  electrical  power  by  the  Pacific  ' 
trie  Co.,  as  given  by  the  "Electru 
This  company  generates  about  8<i,' 
hrs.  per  year.  The  costs  given  ; 
year  1911. 
Generation: 

Labor    

Materials    

Repairs    


Distribution; 
Labor     ... 
Materials    . 
Repairs    . . 


'Administration: 

Labor    

Materials    . . : 

Legal  expenses    

Fire  insurance  

Bad  debts 

Advertising   

Damages  to  persons. 

Rents    

Taxes  


rnterest  on  floating  debt. 
Depreciation    


Total 


Cost  of  Burning  Charcoal.—  ! 

plant  at  Gorgona.  Panama.  ha.< 
operations,  with  a  stock  im  h:y 
for  a  year's  supplj-.  Since  Apn! 
kilns  "have  been  burned,  prodw 
lbs.  The  cost  of  this,  includm- 
tion  of  the  kilns,  was  $1.592.7o 
age  cost  of  producing  chare -.i 
cts.  oer  100  lbs.;  the  two  last  » 
cts.  'per  100  lbs.  The  price  n 
vear  ago  was  $1.10  per  hundr; 
which,  the  amount  produced  " 
past  would  have  cost  $3.852.5... 
saving  effected  by  the  opernt 
plant  amounted  to  $2.2.^9./0.  I ! 
use  of  charcoal  in  the  canal  •' 
work  is  in  starting  fires  in  locf'i 
steam   shovels. 
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Something    of    a     record 

has  been   made   in   the   size 

and     ninniier     of     railroad 

construction     contracts     let 

during  the   past    few   days; 

and  the   end   is   not   yet   in 

sight.     As  soon  as  one  big 

another  project  just  as  good  bobs 

now  as  though  die  railroads  were 

best    this    season    to    see    which 

the  biggest  contracts.     The  Chi- 

ikce  &  Puget  Sound  Ry.  is  under- 

,e  opened   bids   Saturday   for  the  • 

of  its  proposed  line  from  Lewis- 

at  Falls,   .\tont.     Other  big  work 

pected   to    come    up    in    the    near 

les   the   betterment    work   of    the 

0  Grande  Ry. :  31  miles  of  second 
mostly  in  Kentucky,  for  the  Cin- 

Orleans  &  Te.xas  Pacific  ( Queen 
a  considerable  amount  of  better- 
in  the  Missouri  Pacific:  tlie  con- 
new  lines  for  the  Frisco  in  the 
uite  a  bit  of  new  construction  in 
r  the  Illinois  Central,  .\niono  the 
t  recently  are  the  following: 
Co.,  290  Broadway.  Xew  York 
construction  of  a  low  grade  line 
•ster  to  Irvine.  Ky..  for  the  Lou- 
ihville  R.  R..  the  work  including 
avation :  Rinebart  &  Dennis  Co.. 
tional  Bank  Bldg.,  Charlottesville, 
itructing  the  3o-mile  extension  of 
.  Clinchfield  &  Ohio  Ry.,  from 
northward  to  Elkhorn  City,  the 
ng   19  tunnels   varying   in   length 

1  to  8,000  ft.,  and  3,o00.000  cu.  yds. 
1 1.  of  which  ti-")  per  cent  is  rock : 
i  have  been  awarded  contracts  by 
IR.  for  second  track  work  on- the 

rie  Division :  Section  ".\."  Eyre- 
■;  Co.,  .Arcade  Bldg..  Philadelphia, 
i"B,"  Ferguson  &  Edmondson  Co.. 

a.:  Section  "C."  Patterson-Moran 
sown.  W.  V'a. :  Section  "D."  John 
I  son.  X.  J.:  Section  "E,"  Ferguson 
:n  Co.,  Brookville.  Pa.:  Section 
' .  Lee,  Paterson,  X.  J. :  Section 
■  loemaker  &  Co.,  .Arcade  Bldg., 
I  Pa. :  Section  "H,"  Eyre-Shoe- 
■;  .Arcade  Bldg.,  Philadelphia,  Pa. : 
'     Carter     Construction     Co..    4'J 

ew  York  City;  Section  "J,"  Jones 
>  lumbus,  O. :   I.  A.   Hodge,   Syra- 

or  grading,  tracklayin.g  and  over- 
1  tion  for  0.2  miles  of  single  track 
:;i  Brewerton,  X.  Y.,  for  the  Syra- 
i  Bay  R.  R. ;  Swanson  Bros.,  Rock- 
jir  constructing  new  line  between 
Id  Garrett  for  tlie  Western  ^vlarv- 
I 

i|.'  of  bridge  masonry  work  the 
tjict  awarded  since  our  last  issue 

■  the  one  secured  by  T.  .A.  Gil- 
jw  York  City.  This  contract  calls 
Illation  and  masonrv  on  the  East- 
:.  the  Xew  York  Connecting  R.  R. 
«will  be  about  3,500  ft.  long,  ex- 
q  Lawrence  St.  to  Stemler  St., 
nCitv.  The  Boston  Elevated  Ry. 
Sji,  Mass.,  is  now  calling  for  de- 
li  for  the  construction  of  a  3-track 
'  t.  between  abutments,  including 
snd  bascule  draw,  over  the  Mystic 
tnrnposed  Maiden  extension. 


Bids  arc  now  being  asked  on  the  fir-i  ;^.^. 
work  to  be  done  under  the  recent  appropriation 
of  the  Mississippi  River  Commission.  This  work 
includes  l,i>0o,0iMi  cu.  yds.  and  is  located  in 
Mississippi.  Louisiana  and  .Arkansas.  It  calls 
for  the  rtlliii.g  in  of  the  worst  crevasses  caused 
l)y  the  recent  floods.  The  bids  are  to  be 
opened  June  3  by  Maj  J.  C.  Woodruff,  U.  S. 
Engineer,  Vicksburg,  Miss. 

The  City  of  Toronto,  Ont.,  will  undertake 
extensive  improvements  to  its  water  works  if 
it  carries  out  the  plans  outlined  by  its  consult- 
in.g  engineers  in  a  report  submitted  last  week. 
.Among  other  things  this  report  recommends 
the  construction  of  an  additional  water  sup- 
ply system  in  the  vicinity  of  Scarboro'  Heights 
at  an  estimated  cost  of  $'>,:V20,000 ;  the  duplica- 
tion of  the  Island  filtration  plant;  duplication 
of  the  intake  pipe  and  continuation  of  the 
present  service,  the  improvements  to  cost  $1,- 
1)2*1,000;  installation  of  water  meters  at  a  cost 
of  about  $1.1  tO.OOO. 

Prelin-.inary  steps  iiave  been  taken  in  Mis- 
sissippi for  the  formation  of  a  drainage  dis- 
trict to  comprise  the  greater  parts  of  De  Soto, 
Tate,  Tunica.  Quitman  and  Panola  Counties. 
Between  2--)<i.(10(i  and  -"lOO.OOO  acres  will  be  af- 
fected. A  preliminary  organization  has  been 
formed  for  the  purpose  of  circulating  peti- 
tions among  the  land  owners,  of  whom  lo  per 
cent  are  required  to  sign  before  any  further 
official  steps  can  be  taken  toward  organizing 
the  proposed  district. 


A      Missouri      contractor 
now  knows  more  about  na- 
Natural  tural    history    than    he    did 

Tj.  two  weeks  ago.     This  con- 

Jrlistory.  tractor  on  one  of  his  jobs 
had  erected  a  large  wooden 
tank  for  water  supply  pur- 
poses. .A  few  days  ago  he  noticed  a  bird 
busily  pecking  away  at  die  staves  of  the  tank. 
He  watclied  it  awhile  and  then  called  his  fore- 
man. "That's  a  robin,"  said  the  latter. 
"Wrong,"  said  the  contractor,  "it's  a  bluejay," 
A  few  minutes  later  be  noticed  that  the  bird 
bad  drilled  a  neat  hole  through  die  stave,  and 
nothing  daunted  by  its  ill  luck  had  resumed 
operations  on  the  other  side.  The  foreman 
plugged  up  the  opening  and  drove  the  bird 
away,  but  it  was  back  again  in  a  few  minutes 
as  busy  as  ever.  The  contractor  then  shot  it, 
and  labored  with  his  employee  for  half  an 
hour  trying  to  convince  him  that  it  was  a 
bluejay.  Finally  be  gave  up  in  disgust,  saying. 
"I'll  take  the  bird  into  town  today,  and  get  an 
affidavit  as  to  its  name."  That  afternoon  when 
he  drove  to  town  for  his  mail  he  took  the  bird 
with  him.  Inquiry  of  the  postmaster  devel- 
oped the  fact  that  a  man  sitting  on  the  office 
steps  was  die  local  autliority  in  natural  his- 
tory. The  contractor  brought  his  bird  to  this 
man  and  asked  him  what  it  was.  The  author- 
ity straightened  up  and  queried,  "Who  shot 
it?"  "I  did,"  said  the  contractor,  proudly; 
"w-inged  him  with  my  first  cartridge :  what 
kind  of  a  bird  is  it?"  "That,"  replied  the  man, 
"is  a  woodpecker.  .And  it  will  cost  you  $2.") 
for  shooting  it ;  protected  by  the  game  law, 
you  know."  he  added.  "I'm  deputy  game  war- 
den, so  we'll  just  walk  down  to  the  judge's 
and  settle  the  case." 
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The 
First 
Train. 


It  is  always  an  interest- 
ing event  when  a  new  rail- 
road comes  to  town.  Here 
is  the  way  the  correspondent 
of  the  LaRue  County  Her- 
ald described  the  coming  of 
the  first  ti-ain  to  Hodgen- 
ville   on   March    10,    1888: 

It  has  come  and  pu.ssed  and  all's  well.  The 
long  expected  day  has  arrived.  The  consumma- 
tion of  many  months  of  labor  and  anxiety  has 
been  realized.  Yesterday  the  first  train  over 
the  Hodgenville  and  Elizabetlitown  Railroad  ar- 
rived at  our  depot,  and  lilled  every  heart  wltli 
gladness,  dispelled  all  uncertainty  and  in  a 
word,  made  things  brighter.  Every  animate 
object  of  our  village  w.ts  at  the  depot  grounds, 
canine,  feline  and  humine.  Everybody  from 
the  wee  little  tot  tliat  couldn't  decide  between 
a  sugar  plum  and  a  railroad  train,  to  the  gray 
haired  fathers  and  mothers  who  have  seen 
goods  hauled  through  here  from  Philadelphia 
to  Nashville  on  creaky,  cumbersome  wagons. 
The  interest  did  not  simply  consist  at  gazing  at 
an  engine  followed  Ijy  half  a  dozen  passenger 
cars,  tjut  that  in  fact  oui-  i-ailroad  was  a  tiling 
of  life,  it  had  been  born  and  all  gazed  on  the 
infant.  One  glance  was  sufficient:  it  was  assur- 
ing,  it   told  all   they  wanted  to  know. 


Steps    in    furthei-ance    of 

Subwav         *^'"^  °^  *■''*  largest  construc- 
ij,      ,     •  tion   projects   ever   financed 

WorK  m  1)^.  private  corporations 
New  York,  were  taken  last  week  by 
the  Board  of  Estimates  of 
X'ew  York  City.  The  Board 
approved  the  Mc.Aneny  report  in  favor  of  a 
dual  system  of  subways  for  the  city.  While 
this  action  of.  the  Board  of  Estimates  is  not 
legally  binding,  it  i";  nevertheless  a  moral 
pledge  to  the  Interbon^ugb  Rapid  Transit  Co. 
and  the  Brooklyn  Rapid  Transit  Co.  that  the 
city  will  do  its  share  to  carry  out  the  dual 
subw-ay  plan.  To  carry  out  the  plan  w-ill  call 
for  the  expenditure  of  soniethirig  like  $32-5,- 
000,000.  of  which  the  city's  share  will  be  $160,- 
000,000.  During  the  past  12  months  the  city 
of  X'ew  York  has  awarded  contracts  amount- 
ing to  over  $37,1)00.000  for  work  on  its  Lex- 
ington avenue  subway.  With  the  new  work 
which  will  come  up  uixler  the  dual  subway 
plan,  it  is  evident  diat  the  metropolis  will  be 
the  headquarters  of  many  a  big  contracting 
concern   for  the  next   few   vears. 


The  Xew  York  State  De- 
partment of  Highways  is  to 
Trees  Along    commence     the     systematic 
■u;„u     -,    o        planting  of  trees  along  the 
nignways.       improved    highways     under 
its    jurisdiction.     The    De- 
partment    has     bought     re- 
centl\-    l.")0,0Oil    red    oak    seedlings    and    1-5,000 
Carolina    white    birch    trees    for    the    purpose. 
In  taking  this  step  the  Xew  York  officials  are 
following    the    excellent    example    set    by    the 
Massachusetts     State     Highway     Commission. 
This   commission   for  a  number  of  years  has 
been  planting  trees  along  its  improved  roads. 
It  has  had  its  own  nursery  and  its  own  for- 
ester.    Its  tree  planting  has  been  done  scien- 
tifically   and    systematically,    and    the    results 
have  been  highly  satisfactory. 
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PERSONAL 


Mr.  Basil  A.  Lemke  has  been  elected 
President  of  the  Water  Board  of  Detroit. 
Michigan. 

Mr.  H.  A.  Taft  has  been  made  Acting 
Assistant  Engineer  of  the  Lincoln  Park 
Extension,  Chicago. 

Mr.  C.  A.  Aycock  has  been  elected  Sup- 
erintendent and  Secretary  of  the  Light  & 
Water  Plant  of  Franklin,  La. 

Mr.  Mark  Ogan,  Ceramic  Chemist  for 
the  Northern  Clay  Company  at  Auburn. 
Washington,   died   on   May    11. 

Mr.  W.  E.  Hall,  recently  re-appointed  as 
a  member  of  the  Board  of  Public  Works 
of  Owosso,  Michigan,  has  been  elected 
President  of  the  Board. 

Mr.  Geo.  W.  Cutting,  Jr.,  Consulting 
Civil  Engineer,  has  removed  his  offices 
from  6  Beacon  St.,  to  larger  quarters  at  85 
Water  St.,  Boston,  Mass. 

Mr.  W.  T.  Coleman,  Assistant  Engineer 
of  the  Lincoln  Park  Extension,  has  been 
appointed  Engineer  in  Charge  of  the  Ma- 
rine  Extension,   succeeding   Mr.    Baggott. 

Morey,  Newgard  &  Company,  Engineers,  an- 
nounce that  they  have  moved  their  offices  from 
the  Isabella  Bldg.,  21  E.  Van  Buren  St.,  to 
larger  quarters  in  the  Lake  Viewr  Bldg.,  116 
South  Michigan  Ave.,  Chicago. 

Mr.  Thos.  Burgess,  pioneer  dredge  build- 
er and  former  master  mechanic  of  the  Chi- 
cago &  Northwestern  Ry.,  died  at  his  home 
in  Oak  Park,  a  suburb  of  Chicago,  May  20. 
He  has  been  in  retirement  for  the  last 
three    years. 

Mr.  W.  D.  Nicholson.  Superintendent  of 
the  Jackson  Water  &  Light  Plant  of  Jack- 
son, Ga.,  has  resigned  his  position  to  be- 
come effective  June  1,  and  the  council  has 
elected  Mr.  W.  E.  Merck  of  Easley.  S.  C, 
to  fill  the  position. 

Mr.  Walter  Busbee  Griffin,  architect  and 
landscape  artist,  has  been  selected  as  the 
designer  of  the  new  capitol  of  the  com- 
monwealth of  Australia.  He  was  awarded 
the  first  premium  for  the  plans  submitted 
for  the  best  design. 

Mr.  A.  M.  Van  Auken.  whose  resigna- 
tion as  Chief  Engineer  of  the  Memphis, 
Dallas  &  Gulf  Ry.  was  mentioned  some 
time  ago,  is  now  in  charge  of  the  construc- 
tion of  a  12-mile  extension  and  independ- 
ent entrance  into  Farmersville,  La. 

Miss  Marie  Oberlander,  a  student  of 
architectural  drawing  at  Teachers'  College. 
Columbia  University,  was  elected  to  junior 
membership  of  the  American  Society  of 
Engineer  Draftsmen  on  May  16.  She  is 
the  first  woman  to  be  elected  a  member  of 
this    organization. 

Mr.  C.  W.  Baggott  has  resigned  his  posi- 
tion as  Engineer  in  Charge  of  Marine  Ex- 
tension of  Lincoln  Park,  Chicago,  to  ac- 
cept a  position  as  Chief  Engineer  of  the 
Western  Land  Securities  Co.  of  St.  Paul. 
Minn.  He  will  go  to  Ceney,  Michigan,  to 
plan  and  construct  a  large  drainage  sys- 
tem. 

Mr.  Thomas  S.  Purcell,  who  was  Super- 
intendent of  the  Construction  of  the  Wash- 
ington Monument,  died  on  May  19  at 
Washington,  D.  C.  Mr.  Purcell  laid  the 
cornerstone  of  the  Patent  Office,  was  Sup- 
erintendent of  Construction  of  the  Cabin 
John  Bridge,  at  one  time  the  greatest  in 
the  world.     He  was  88  years  old. 

The  Dabney  Engineering  Co.  has  been 
organized  with  offices  in  the  Porter  Build- 
ing, Memphis.  Tenn..  for  the  practice  of 
designing  and  consulting  engineering  for 
municipal  improvements  and  land  reclama- 
tion by  drainage,  levees  and  irrigation. 
Major  T.  G..  Dabney,  Principal  Consulting 
Engineer,  is   Chief  Engineer  of  the  Upper 


Yazoo  Levee  District  in  Mississippi.  Major 
Dabney  was  until  recently  Chief  Engineer 
of  the  Tallahatchie  Drainage  District  and 
was  formerly  in  municipal  practice. 

Mr.  M.  A.  Cleveland  of  Brockport,  N.  Y., 
died  on  May  19.  Mr.  Cleveland  was  one  of 
the  most  prominent  contractors  of  western 
New  York  and  did  much  work  for  the 
Canadian  Government,  having  been  promi- 
nent in  the  construction  of  the  Welland 
and  Murray  canals.  He  built  the  Cleveland 
&  Toledo  Ry.,  now  a  part  of  the  Baltimore 
&  Ohio  system,  and  also  improved  many 
harbors  along  the   Great  Lakes. 

Mr.  Edw.  J.  Fort,  Chief  Engineer  of 
Sewers  in  Brooklyn,  N.  Y.,  and  Mr.  Geo. 
T.  Hammond,  Engineer  in  Designing  un- 
der Mr.  Fort,  sailed  on  the  Amerika  of  the 
Hamburg-American  line  on  May  16  for  a 
two  months'  trip  of  investigation  of  sew- 
erage systems  in  the  larger  cities  of  Great 
Britain  and  the  continent.  They  will  give 
special  attention  to  sewage  disposal  and 
river  pollution,  visiting  London.  Man- 
chester, and  Birmingham  in  England,  and 
on  the  continent  Rotterdam.  Holland,  the 
Emscher  District  of  Germany  and  will  also 
studv  the  sprinkling  filter  system  recently 
installed  in  Paris  to  take  the  place  of  sew- 
age disposal  farms.  On  their  return  they 
will  take  up  the  work  of  improving  the 
sewerage  system  in  Brooklyn. 

Major  W.  W.  Crosby,  Chief  Engineer  of 
the  State  Roads  Commission  of  Alaryland, 
has  resigned.  He  has  held  the  position 
since  the  Commission  was  organized.  He 
will  go  into  private  practice  as  a  consult- 
ing engineer,  specializing  on  highway  and 
bridge  work,  with  offices  in  Baltimore.  Mr. 
Crosby  is  one  of  the  best  known  highway 
engineers  in  the  country  and  most  of  the 
important  road  work  in  Maryland  has  been 
done  under  his  direction.  He  was  induced 
to  come  to  Maryland  in  January,  1901,  as 
County  Road  Engineer  for  Baltimore 
County,  which  position  he  held  until  1904. 
As  far  as  he  was  able  to  do  so,  he  placed 
the  entire  system  of  road  building  on  a 
new-  basis.  In  1904  he  became  General 
Superintendent  of  the  Baltimore  System  of 
Parks  and  held  that  offi.ce  for  a  year,  when 
he  was  elected  Chief  Engineer  of  the  Geo- 
logical Survey  to  which  had  been  entrusted 
the  work  of  building  roads  under  the  law 
giving  state  aid.  ,When  the  roads  law  was 
passed  he  was  chosen  engineer  for  the  road 
construction  surveying,  both  as  Engineer 
of  the  Road  Commission  and  for  the  Geo- 
logical Survey.  Mr.  Henry  G.  Shirley  will 
succeed  Major  W.  W.  Crosby  as  Roads 
Engineer  of  Baltimore  County. 

Mr.  E.  M.  Bigelow,  State  Highway  Com- 
missioner of  Pennsylvania,  announced  on 
Maj'  21  the  appointment  of  thirty-one 
Superintendents  of  State  Highways.  The 
superintendents  will  report  to  the  district 
engineers  and  have  charge  of  construction 
and  maintenance  of  roads  where  ordered. 
The  positions  carry  salaries  of  $1,500  per 
annum.  Nineteen  more  may  be  named  by 
the  provision  of  the  law.  The  appoint- 
ments are  as  follows;  W.  D.  Myers,  Belle- 
fonte;  A.  M.  Worden.  Indiana;  Harry  L. 
Wilder,  Annville;  C.  B.  Ent,  Bloomsburg; 
Isaac  L.  Seller,  Selinsgrove;  James  E.  Mc- 
Donald, West  Pittston;  Charles  E.  Meals, 
Kittaning;  J.  M.  Owens,  Strattonville;  T. 
J.  McCullough,  Wampun;  R.  M.  Sutton. 
Franklin;  Thomas  Robinson,  Butler;  W. 
H.  Pascoe,  Allentown;  C.  E.  Steiner,  Potts- 
ville;  R.  D.  Deitrich,  Easton;  M.  E.  Bren- 
ner, Witmer;  John  R.  Pechin,  West  Ches- 
ter; W.  R.  Wolfinger,  Norristown;  Ernest 
Harvey,  Woodburn;  Andrew  A.  Sellers, 
Wayne;  M.  K.  Bergner.  Chambersburg;  L. 
H.  Marsh,  Towanda;  Albert  E.  Wilkinson, 
Williamsport;  W.  H.  Hatfield,  Mansfield; 
E.  Leo  Caveny,  Everett;  W.  D.  Reese  and 
T.  A.  Schoonmaker,  Scranton;  Robsrt 
Black  and  C.  J.  Langenheim,  Pittsburgh;  J. 
H.  Greer,  Beaver;  H.  B.  Stevens,  Union- 
town;  E.  O.  Brownlee,  Taylortown; 
George  D.  Jenkins,  Waynesburg,  and  T.  C. 
Fraim,  Warren. 


CIVIL    SERVICE   EXAMINATb 

-\n    e.xamination    for    expert f 
and   organization   is   announcednr  I' 
by    the    Civil    Service    CommisU     •' 
City  of   Chicago.     The  positio  !  ("' 
gmeermg    service,   grade  4.  anL/i' 
is   $3,000   per   annum.     The  loc' ,   ?'" 
requirement   is   w-aived     R    A   bj 
Secretary  of  Civil  Service  ComLl"'^''. 
City   Hall.   Chicago.  ^^'"""^ 


INDUSTRAL 


The    Ransome    Concrete  Machin 

'5?  Oi  strc 


putting  on  the  market  two  new  t^s  oi  ° 
mixers,   Nos.   60  and  61.     Jhesetsip.' 


brace  many  new   ideas  collected   H,. 
some   Co.   in   co-operation  with  iset  ., 
engineers   and   contractors.     Full  ,' 
of  them  will  be  sent  on  request 
some     Concrete      Machinery     G 
N.  J. 

The  Independent  Powder  Co  ; 
Mo.,  has  moved  its  home  ofSce  to 
building  at  3d  and  Walnut  Sts  \v 
past  few  years  the  company's  inc  ■ 
ness  has  necessitated  the  openin 
offices  at  St.  Louis,  Platteville.  v 
Creek,  Denver,  Salt  Lake  Cif  ■ 
Memphis  and  New  Orleans. 

The  contract  for  placing  the 
for    the     foundation    of    the   U 
building    that    is    to    be    erected  • 
Wash.,   for  the  L.  C.  Smith  Est, 
awarded  to   the   Raymond  Concr 
of  New  York  and  Chicago.    It  : 
this   building   will   be   the  tallest - 
the  world  to  be  built  on  pile  fo : 
any  kind.     It  will  be  exceeded  ii 
by  the  Woolworth  and  Singer  B  ; 
the  Metropolitan  Tower,  all  of  v 
cated  in   New   York.     The  concri  :> 
be  of   the   standard  Raymond  t>  • 
driving  a  tapering  sheet  steel  sh' 
of  a  steel  mandrel,  withdrawing 
after    the    desired    penetration  h  - 
tained.    and    thereupon    filling  thi ':. 
concrete.     Gaggin  &  Gaggin  of 
Y..  are  the  architects  of  the  Smi 
the   Whitney   Co.   of   New  York,;;   •?:, 
contractors,  and  Christian  J.  Jeppn  !ieij= 
cial   consulting  engineer   for  the  nr ''"'' 

Contracts     for    paving     with     ■ 
Blonie    Co.'s   patented     granitoid  ,i    . 
Crete   pavements   have  been  .war 
as    follows ;      To   the   Rudolph   !; 
Reynolds  Bldg.,  Fort  Worth,  lor 
granitoid   concrete   pavement  We  r 
from   Throckmorten   St.  to  Lexii  i 
Fort   Worth,   and   for   laying  a  ■'■■' 
ment    on    Third    St.    from   Conin  ■,   • 
the  Fort  Worth  &  Denver  City  1  i. 
of  way.jti  Fort  Worth  :  to  the  E  .r 
struction     Co.     of     Tampa     for  ,r 
pavement    on    the    approaches    ;  t 
way    passenger    station    at    Tarn 
dolph     S.     Bloine     Co.,     City    1 
Chicago,  111.,  by  the  Commissiont  o    i 
County,   Florida,    for   paving  witl  r. 
Highway   Ave.    from   the  city  lin   ■ 
sonville,"  Fla..  to  Lincoln  .■\ve. :  tc.  1- '■ 
sen  &  Sons  Co.  for  paving  Orego't.  .i 
kosh.    Wis.,    with    granitoid    cor*    ' 
ment;     to     the     .A.lberta     GraniLl    :• 
Co.,     Ltd.,     for     25,000    sq.    ydsoi   ■ 
itoid     pavement     at    Calgary.    A  ;  [« 
Washington     Paving     Co..    Tacn,    "^ 
by    Pierce    County   Commissioner  I0[  • 
sq.   vds.   of   granocrete  pavement:'    ■" 
Bros.,  Spokane,  Wash.,  for  pavinfili'  t 
toid  pavement   8th   .^ve.   from  Oioi   ■ 
Chestnut  St.  at  Spokane.    Inadior.  i 
above   Rudolph    S.   Blome  Co..  C3=o 
are   completing  some  35.000  sq.  )■  "' 
granocrete  pavement  on  Gadsden  .  I" 
St.,  Barrancas  and  Patterson  .^v(  a', 
cola,  Fla.;  the  B.  C.  Granitoid  S'^'   ■ 
Co.,  Ltd.,  is  completing  the  pav"  » 
minster  Road  at  Vancouver,  B.  C. '"   > 
toid,  and  Egan  Bros.,  New  Orle;,.-'- 
about   to   begin    paving  with  gT^""' 
ment.  Sycamore  St.,  from  Lowerli  t" 
das   St.,  at  New  Orleans,  La. 
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TALOGUES 


gines.— Paper.  9x6  ins.,  4  pp.  Clin- 
ine  Works.  Clinton,  Mass. 
an  advance  circular  of  the  Wau- 
as  and  Gasoline  Engines  manu- 
,y  the  above  company.  An  8  h.p. 
ngine  is  illustrated. 

-Paper,  9]4:x.4  ins.,  12  pp.  Shear- 
710  Monadnock  Block,  Chicago, 

talog  describes  the  Shear-Klean 
:h  has  a  number  of  new  features 
to  save  coal  in  a  hand-fired  boil- 
■ations  and  descriptions  are  given. 

Boilers.— Paper.  6x9  ins.,  20  pp. 
jeland  Co..  Inc.,  100  William  St., 
c  City. 

talog  is  to  be  issued  June  1  by 
iny  and  contains  a  reprint  of  a 
■   Geo.    H.    Babcock    on    the    sub- 

irculation  of  Water  in  Steam 
nd  several  other  articles  relating 

Boilers. 
,g  Supplies. — Cloth,  7x10  ins..  944 

Simmons  Co.,  106-110  Centre  St., 
:  Citv. 

No.  37  is  an  illustrated  catalog 
list  of  wrought  and  cast  iron  pipe, 
iron  valves  and  fittings,  tools  and 
ilies  for  steam,  water,  gas,  oil  and 

construction.  This  is  a  very 
catalog  containing  illustrations, 
.veights,  sizes,  dimensions,  prices, 

3US  Reinforced  Pipe. — Paper,  6x9 
Lock  Joint  Pipe  Co.,  165  Broad- 
York  City. 

alog  illustrates  and  describes  the 

ther  system   of  continuous    rein- 

icrete   pipe    laid     in     sections    in 

joints   between    sections   are    so 

0  insure  freedom  from  leakage, 
ings  and  descriptions  are  given 
e.     A  number  of  illustrations  are 

1  of  construction  work  and  pipe 
IS   throughout    the    country. 


Steekrete  Expanded  Metal.— Paper,  8xS}4 
ins.  Consolidated  Expanded  Metal  Com- 
panies. 1182  Broadway,  New  York  City. 

This  is  a  handbook  of  design  containing 
tables,  standards  and  useful  information 
pertaining  to  the  "Stcelcrete"  system  of  re- 
inforced concrete. 

Sane  Fourth. — Paper,  8x11  ins.,  4  pp.  Na- 
tional Fire  Protection  Association,  87  Milk 
St.,   Boston,   Mass. 

This  bulletin  is  issued  in  the  interest  of 
a  sane  Fourth  and  copies  may  be  had  of  it 
from   the   above  association. 

Laclede  Fire  Brick.— Card,  7x9^;  ins. 
Laclede-Christy  Clay  Products  Co.,  Man- 
chester &  Sulphur  .^vcs.,  St.  Louis,  Mo. 

This  card  announces  an  illustrated  cata- 
log and  price  list  of  fire  brick  which  the 
company   is   prepared   to  furnish. 

Good  Roads. — Paper,  7^x8  ins..  24  pp. 
West  Chester  &  Fairfield  .-Xmiesite  Co.. 
Room  918.  103  Park  .\ve..  New  York  City. 

This  catalog  contains  a  discussion  of  the 
advantages  of  .-\micsite  pavement  and  gives 
illustrations  of  pavement  laid  in  various 
towns   throughout  the   country. 

Expansion  Bolts. — Paper,  6x9  ins.,  48  pp. 
Diamond  ]'"xpansion  Bolt  Co..  90  West  St., 
corner  Cedar  St.,  New  York  City. 

This  catalog  contains  illustrations  and 
specifications  of  expansion  bolts  of  all 
kinds  and  directions  for  using  in  attaching 
material  to  brick,  stone  and  concrete  walls. 

Electric  Rock  Drills.— Paper,  6x9  ins.,  8 
pp.  Dulles-Baldwin  Electric  Drill  Co.,  220 
Fifth  Ave.,  New  York  City. 

This  bulletin  is  No.  105  just  issued  by  the 
company.  It  contains  illustrations  and  de- 
scriptions of  the  "D  B  11"  model  of  the 
electric  rock  drill.  Special  advantages  of 
the  drll  are  discussed,  and  a  table  of  speci- 
fications is  given. 

Structural  Beams. — Paper,  5x7^  ins.,  12 
r>p.  Carnegie  Steel  Co.,  Carnegie  Bldg., 
Pittsburgh,  Pa. 

This  pamphlet  gives  information  and  data 
on  the  new  line  of  I-beam  sections  rolled 
by  this  company.  The  sections  are  rolled 
for  buildings  in  which  it  is  desirable  to  use 


deeper  beams  than  ree|uired  by  considera- 
tions of  safe  carrying  capacity  as  deter- 
mined by  the  specified  floor  load.  To  meet 
these  conditions  sections  are  provided  of 
lighter  weight  than  the  standard  sections 
of  the  same  depth.  These  sections  are 
illustrated. 

Edison  Monthly. — Paper,  7x10  ins.,  40  pp. 
New  York  Edison  Co.,  New  Y'ork  City. 

Edison  Monthly  for  May  contains  articles 
of  interest  to  users  of  electrically  operated 
equipment. 

Leschen's  Hercules. — Paper,  8x11  ins.,  12 
pp.  A.  Lescheii  &  Sons  Rope  Co.,  St. 
Louis,  Mo. 

This  is  a  monthly  bulletin  issiied  by  the 
company,  containing  articles  of  interest  to 
users  of  wire   rope. 

Tisco. — Paper,  6x9  ins.,  4  pp.  Iron  & 
Steel  Co.,  Highbridge,  N.  J. 

Bulletin  No.  114,  just  published,  describes 
the  application  of  Tisco  manganese  steel 
to  crusher  and  pulverizer  parts.  A  list  of 
bulletins  published  by  the  company  is  given 
in  this  bulletin. 

Patent  Scaffolding. — Paper,  5^x8  ins., 
24  pp.  Patent  Scaffolding  Co.,  647  W.  50th 
St.,  New  York  City. 

This  bulletin  contains  a  reprint  from  the 
bulletin  of  the  American  Museum  of  Safety 
describing  the  award  of  the  Scientific 
American  gold  medal  to  the  Patent  Scaf- 
folding Co.  for  the  most  useful  apparatus 
for  the  protection  of  life.  The  booklet  il- 
lustrates scaffolding  in  use  on  a  number  of 
buildings  throughout  the  country. 

Flat  Link  Chain. — Paper,  6x9  ins.,  4  pp. 
New  Jersey  Foundry  &  Machine  Co.,  90 
West  St.,  corner  Cedar  St.,  New  York  City. 

This  circular  contains  illustrations  and 
line  diagrams  of  chain  links  which  are 
shown  for  convenience  in  ordering  new 
parts. 

.Another  catalog  (No.  110)  is  issued  by 
the  above  company  on  the  subjects  of  cars, 
hoisting  engines,  derrick  fittings,  contract- 
ors' dump  cars,  etc.  Various  classes,  sizes 
and  shapes  are  shown;  also  steel  skips, 
buckets,  hoisting  engines,  etc.  Tables  of 
prices  are  given. 
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Arkansas. 

t  for  reballasting  and  otherwise 
the  line  of  the  Frisco  between  Van 
Chester,  24  miles,  has  been  awarded 
lyes. 

e  Rock  &  Argenta  Belt  Line  R.  R. 
ormed  and  application  for  a  char- 
made  shortly.  This  company  is 
e  building  of  a  belt  line  from  Fos- 
genta,  the  work  including  the  con- 
f  a  bridge  over  the  river.  The 
'rust  Co.,  A.  C.  Read,  vice  presi- 
Rock,  Ark.,   is   interested   in   this 

liphis,  Dallas  &  Gulf  R.  R..  W.  P. 
'  engineer,  Nashville,  Ark.,  has  com- 
■  eys   from   Glenwood    to   Roseboro 
line. 

■5boro  &  Nettleton  Interurban  Co. 
,  organized  at  Jonesboro  and  will 
j;et  railwav  in  that  city  and  a  line 
(_n.     The  'capital    stock    is    $1.5,000. 

icers  are  Preston  Hatcher,  Jones- 
ident;    Thomas    H.    Allen,    of     the 

leering  Co.,  of  Memphis,  vice  pres- 
i:s  B.  Roleson,  secretary,  and  A.  L. 
tasurer. 

'en  announced  that  the  St.  Louis- 
isco  (Frisco)  has  made  arrange- 
the  improvement  of  the  Central  Di- 
ieen  Fort  Smith  and  Monett,  Ark., 
ilnext  four  months.     The  improve- 

e  made  include  new  ties  and  the 
!  f  the  tracks  with  Joplin  chats.     A 


12  in.  raise  of  the  track.s  will  be  put  in,  which 
will  necessitate  the  widening  of  the  banks  and 
digging  out  of  a  number  of  cuts  to  take  care 
of  the  raise.  But  few  of  the  bridges  will  be 
raised,  although  all  of  the  bridges  this  side  of 
Winslow  will  be  reinforced  to  withstand  the 
heavy  power  engines  that  will  be  placed  in 
operation  when  the  improvements  are  corn- 
pleted.  Many  of  these  culverts  were  rebuilt 
with  concrete  only  last  year. 

The  Cache  Valley  R.  R.  has  completed  one- 
half  of  the  survey  work  for  -50  miles  of  ex- 
tensions north  and  south.  No  time  has  been 
decided  upon  for  awarding  construction  con- 
tracts. A.  D.  Goldman,  St.  Louis,  Mo.,  is 
president,  and  G.  W.  L.  Brown,  Sedgwick, 
Ark.,  is  general  manager. 

California. 

®The  Board  of  Public  Works  of  San  Fran- 
cisco on  May  "20  awarded  the  contract  for  A^ 
double  end,  pay-as-you-enter  California  type 
motor  cars  complete,  and  four  extra  trucks, 
to  W.  L.  Holman  &  Co.,  18th  and  Indiana  St.. 
San  Francisco,  at  $337,100.  The  cars  are  to 
be  used  on  the  Geary  St.  municipal  railway. 
Bids  for  them  were  opened  May  8. 

It  is  reported  that  the  Santa  Fe  System  has 
let  the  contract  for  the  construction  of  the 
first  6  miles  of  double  track  between  Keen- 
brook  and  San  Bernardino,  Calif.  Work  will 
be  started  at  once.  G.  W.  Harris,  Los  Ange- 
le-s.  Calif.,  is  Chief  Engineer. 

The  Riverside  &  Western  Ry.  Co.,  project- 
ing a  ■2r2-raile  line  from  Riverside  to  Imperial, 


via  Perriss  and  Manihre  Valley,  is  now  mak- 
ing surveys.  The  capital  for  construction  has 
been  secured  in  part,  and  contracts  for  a  por- 
tion of  the  line  will  be  let  shortly.  M.  Hessel- 
berger,  417  Laughlin  Bldg..  Los  Angeles,  Cal., 
is  Chief  Engineer  and  C.  B.  Conlin,  318  Liss- 
ner  Bldg.,  Los  .\ngeles,  is  President 

Information  received  from  Fresno.  Calif., 
states  that  10  niileS  of  the  Big  Creek  Railroad 
have  been  completed  and  the  line  is  now 
within  a  very  short  distance  of  .■\uberry  Val- 
ley, the  present  terminal. 

Colorado. 

Officials  of  the  Denver  &  Rio  Grande  R.  R-, 
J.  G.  Gwyn,  chief  engineer,  Denver,  Colo.,  are 
now  engaged  in  figuring  out  the  equipment 
and  material  needed  for  reconstruction,  and 
work  on  the  improvements  is  e.xpected  to  be- 
gin in  a  few  weeks.  This  work  is  to  be  done 
under  the  $2.5,000,000  bond  issue  approved 
recently  by  the   directors   of   the   Failroad. 

The  completed  graded  right  of  way  for 
the  Colorado,  Texico  &  .\ransas  Pass  R.  R., 
chartered  to  extend  from  the  Colorado  coal 
fields  to  a  gulf  terminal,  has  been  purchased 
by  M.  C.  Vaugh  of  Portales,  N.  Mex.,  who 
is  understood  to  be  backed  by  Chicago  cap- 
italists. The  first  work  will  be  to  build  from 
Texico  to  Virginia  City,  opening  a  rich  agri- 
cultural section.  Arrangements  are  said  to 
have  been  made  for  floating  the  necessary 
bonds  for  completion  of  the  line,  and  it  is 
believed  that  work  will  begin  on  the  uncom- 
pleted ends  soon  after  the  November  election. 


•f"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  Uintali  Rv.  Co..  M.  \V.  Cooley,  general 
manager.  Mack,  Colo.,  has  amended  its  char- 
ter so  as  to  provide  for  an  increase  of  capital 
stock  from  $1,750,000  to  $2,500,000.  This  road. 
as  previously  noted  in  these  columns,  is  plan- 
ning a  consideralile  amount  of  improvement 
work. 

Florida. 

The  Citv  Council  of  Tampa.  Fla..  has  grant- 
ed permission  to  the  Tampa  Electric  Co.  »1U 
Tampa  St  to  continue  its  double-trackmg 
system  on  Franklin  St.  north  from  Fortune 
to  Tfh  Ave. 

Georgia. 

The  Southern  Ry..  B.  Herman,  chief  engi- 
tieer  maintenance  of  way,  Washmgton.  U.  C.. 
is  to  construct  eight  standard  passnig  tracks 
between  Macon  and  Brunswick,  during  the 
coming  summer.  The  aggregate  length  of 
these  'tracks  will  be  27.300   ft.        ^ 

The  Central  of  Georgia  Ry..  C,  K.  Law- 
rence Chief  Engineer,  Savannah,  Ua..  is  re- 
ported to  be  planning  to  put  out  a  insider- 
able  block  of  bonds  as  soon  as  the  stockhold- 
ers have  ratified  the  sale  of  $lo,000,000  pre- 
ferred stock  to  provide  for  the  retirement 
of  the  three  issues  of  outstanding  income 
lionds  The  financing  thorough  bonds  will  pro- 
vide for  thorough  overhauling  of  the  roafl 
and  probablv  for  double  tracking  of  consid- 
erable portion  of  the  mam  lines.  For  14 
vears  past  all  improvements  made  to  the  prop- 
"crtv'were  out  of  income.  Xow  that  the  prob- 
lem of  the  income  bonds  has  been  solved 
through  their  retirement,  it  is  expected  that 
the  road's  development  will  be  more  rapid. 

Illinois. 

®E  E  Headley  &  Son  can  use  three  or 
four  small  outfits  on  their  Chicago  &  Eastern 
Illinois  R.  R.  work  at  Kirksville.  111.  Head- 
ley  &  Son  are  at  Kirksville  on  the  work. 

Petition  has  been  filed  in  Circuit  Coiirt  at 
Edwardsville  for  permission  to  issue  $150,000 
receivers'  certificates  to  complete  the  Alton, 
Jacksonville  &  Peoria  Ry.  W.  W.  Butler.  30.i 
Belle  St.,  Alton,  111.,  is  receiver. 

The  Chicago,  Peoria  &  Quincy  I  raction 
Co  has  had  location  surveys  started  under 
Assistant  Engineer  Richard  Watson  from  the 
Wabash  depot  in  Quincy,  111-,  using  0th  St.  to 
Spring  St.,  thence  east  to  city  limits;  also 
west  from  (3th  to  the  C,  B.  &  Q.  depot.  This 
comprises  2,900  ft.  of  trackage  with  but  one 
curve  in  streets.  Preliminary  surveys  are  now 
urder  wav  for  the  remainder  of  the  line 
and  it  is  the  present  idea  to  tap  Co- 
lumbrs.Timewell,  Mt.  Sterling.  Ripley.  Rush- 
ville,  Astoria,  Summum.  Banner,  Kingston 
Mines,  and  Hollis.  Branches  are  planned  to 
Havana,  Beardstown  and  Canton.  The  prelim- 
inary survey  will  be  pushed  as  fast  as  the 
condition  of  the  country  permits  to  Rushville, 
and  then  the  party  will  return  to  Quincy  and 
final  location  begun  between  the  above  named 
points.  The  right  of  way  agents  are  signing 
up  options  following  the  preliminary  survey 
party.  The  land  for  right  of  way  is  being 
freely  granted  by  the  farmers  and  townspeo- 
ple. It  is  expected  to  begin  grading  by  .\ug. 
1  on  section  between  Mount  Sterling  and 
Quincy.  The  general  offices  of  the  company 
arc  in  the  Heintze  Building,  Quincy,  111.  R.  H. 
Baldwin  is  Chief  Engineer. 

The  directors  and  incorporators  of  the  Dan- 
ville, Kingman  &  Crawfordsville  Interurban 
Co.  at  a  meeting  held  recently  at  the  rooms 
of  the  Industrial  Club  at  Danville,  III,  took 
steps  to  effect  a  preliminary  organization 
for  the  purpose  of  beginning  work  of  con- 
structing an  interurban  line  betvven  Danville 
and  Crawfordsville. 

The  Aurora,  Mendota  &  Western  Ry.,  the 
incorporation  of  which  was  mentioned  in  our 
May  15  issue,  is  understood  to  be  planning 
to  iiegin  work  this  summer  on  that  portion 
of  its  line  betwcn  Yorkville  and  Bristol. 
The  W.  11.  Zimmerman  Co.,  38(3  S.  Dearborn 
St..  Chicago.   111.,  is  the   Engineer. 

The  East  St.  Louis  &  Interurban  Ry.  Co. 
lias  applied  to  the  City  Council  of  East  St. 
Louis  for  a  franchise  to  run  an  electric  line 
on  St.  Louis  Ave.  from  3rd  St.  to  the  eastern 


city  limits,  and  on  8th  St.  from  Trendley 
Ave.  to  the  northern  city  limits.  The  pro- 
posed system  is  headed  by  Eugene  T.  Swee- 
ney, a  civil  engineer. 

tlie  Illinois  Central  Electric  Ry.  Co.  is 
now  making  surveys  for  a  i)-mile  extension 
from  St.  Daniels  to  Lewiston.  The  capital 
for  construction  has  been  secured,  and  con- 
tracts will  be  let  in  possibly  three  weeks.  L. 
W.  Mort'.m,  Canton,  111.,  is  President,  and 
G.  VV.  Chandler,  Canton,  III.,  is  Chief  Engi- 
neer. 

Indiana. 

®The  following  is  a  list  of  the  suc- 
cessful bidders  on  the  second  track  work 
on  the  Chicago  and  Erie  Division  of  the 
Erie  R.  R. ;  Section  "A"  Eyre-Shoemaker  & 
Co.,  Arcade  Bldg.,  Philadelphia,  Pa. :  Section 
"B"  Ferguson  &  Edmondson  Co.,  Brookville, 
Pa. ;  Section  "C"  Patterson-Moran  Co.,  Mor- 
gantown,  W.  Va. :  Section  "D"  John  R.  Lee, 
Paterson.  N.  J.:  Section  "E"  Ferguson  & 
Edmondson  Co..  Brookville,  Pa. ;  Section  "F" 
John  R.  Lee.  Paterson,  N.  J.:  Section  "G" 
Eyre-Shoemaker  &  Co.,  Arcade  Bldg.,  Phila- 
delphia, Pa.;  Section  "H"  Evre-Shoemaker  & 
Co.,  .\rcade  Bldg.,  Philadelphia,  Pa. ;  Section 
"I"  Carter  Construction  Co.,  42  Broadway, 
New  York  City;  Section  "J"  Jones  Brothers. 
Columbus,  O. 

The  Indiana  Union  Traction  Co.  and  the 
Union  Traction  Co.  of  Indiana  have  been  con- 
solidated and  the  properties  heretofore  oper- 
ated by  these  companies  will  be  controlled 
by  the  Union  Traction  Co.,  with  offices  at 
.\nderson,  Ind.  It  is  expected  that  as  a  re- 
sult of  the  consolidation  plans  will  be  made 
to  provide  for  the  betterment  of  the  roadbed 
in  some  places,  the  construction  of  some  new- 
bridges  and  the  addition  of  needed  rolling 
stock.  A  total  of  15  cars  probably  will  be 
bought. 

The  Fort  Wayne  Union  Traction  Co.  of 
Fort  Wayne  has  been  incorporated  witli  a 
capital  stock  of  $10,000  and  under  the  terms 
of  its  charter  may  purchase  or  rent  lines  of 
street  and  interurban  railways  in  the  follow- 
ing counties:  Whitley,  Noble,  Elkhart.  St. 
Joseph,  Lagrange,  Kosciusko,  Marshall, 
Starke,  Laporte.  Porter,  Lake,  Fulton,  Hunt- 
ington, Grant,  Madison,  Tipton,  Hamilton, 
Marion,  Adams,  De  Kalb  and  .Mien.  The  di- 
rectors of  the  organization  are  Henry  M. 
Williams.  Gottlieb  Haller.  Henry  F.  Bever- 
forden,  William  P.  Walsh  and  George  Es- 
mond. The  principal  place  of  business  will 
be  in  Fort  Wayne,  and  branch  offices  may  be 
established.  Power  to  connect  with  Illinois 
and    Ohio   lines    also   is   given    in   the   papers. 

Surveys  are  to  be  started  at  once,  it  is 
stated,  for  the  proposed  interurban  line  from 
Danville  to  Rockville.  The  Danville  &  Rock- 
ville  Traction  Co.,  which  has  already  secured 
the  right  of  way  between  Danville  and  Bain- 
bridge  and  the  Rockville,  Bainbridge  & 
Danville  Electric  Ry.  Promotion  .Association, 
which  has  the  right  of  way  between  Bain- 
bridge and  Rockville,  are  stated  to  have 
merged  tl  eir  interests.  F.  H.  Nichols,  Rock- 
ville, is  iuvcrested. 

Iowa. 

The  Keokuk,  Nauvoo  &  Fort  Madison'  Ry 
Co.  is  projecting  a  32-mile  line  from  Hamil- 
ton to  Carthage  and  from  Carthage  to  Nau- 
voo and  Fort  Madison.  The  Hcrrington  Con- 
struction Co.,  St.  Paul,  Minn.,  has  the  con- 
struction contract.  Chas.  H.  Petsch.  319 
Jackson  St.,  St.  Paul,  Minn.,  is  President  of 
the  railway. 

It  is  stated  that  if  the  Cedar  Rapids  &  Iowa 
Ry.  Co.  is  successful  at  the  election  on  May 
20'  in  securing  its  desired  franchises  at  Mt. 
Vernon,  contracts  ■  for  grading  the  road  will 
be  let  at  once.  Col.  W.  D.  Dows,  Cedar  Rap- 
ids, la.,   is  interested. 

It  is  rumored  that  officials  of  the  Chicago, 
Rock  Island  &  Pacific  R.  R.  have'  under  con- 
sideration plans  for  the  construction  of  a  cut- 
oflt  across  the  state  of  Iowa  from  Des  Moines 
to  Lincoln,  Nebr.  Nebraska  City  men,  who, 
it  is  said,  are  interested  in  the  project,  have 
guaranteed  tlie  company  4n  miles  of  right  of 
way. 


Kansas. 


Kansas  Central  Traction  Co  I  p 
Mo,,  capitalized  at  $l,uiiii.nOi(,  ha:Lp'' 
corporation  papers  at  Topeka  »  J'' 
proposes  to  build  an  electric  line  Iml'^'''^' 
Parsons  to  Columbus  by  way  or^s  "^m"' 
a  distance  of  70  miles.  The  incorv,,!  •  ""'■ 
Phillip  Strack,  Indianapolis,  Ind  l\  r  n'*' 
dall,  Altamont,  Kans. ;  A.  J  Hia  Aw  "" 
Kans.:  Barney  McDaniel,  Mciid  vT' 
Kans.;  David  E.  Toer,  Gwynnvil!]-,)      •' 

.An  election   will  be  held  Junef  j.'i- 
ney.    Nebr,,    to    determine   whetli  the  t''- 
shall    issue    bonds    amounting  toKijOji)'*'"' 
ward    the   construction    of   the  ppoij   '°! 
railroad  from  Beloit.  Kan.,  to  Kehev    "'* 

It  is  reported  that  the  Wichita;n'ion  f. 
miiial   Co.,  C.   J.    Skinner,   Enginr,  Wichita 
Kan.,  has  let  contracts  for  the  cotructim 
a   new    union   depot  and  elevatedrack;  »■(' 
mated  to  require  an  expenditure    K."iiiri(K-)n 

Kentucky. 

®Winston  &  Co.,  290  BroadwaX,    x „]; 
City,   have  been  awarded  a  conti; 
Howe   Peyton,  chief  engineer  of  : 
of  tlie   Louisville  &  Nashville  R' 
the  construction   of  the  low  grai 
Winchester  to  Irvine,  Ky.     This   ,! 
tionally    fine    piece    of    work.     1 
curvature  will  be  -1°,  the  limit  ny 
of   one   per    cent.      The   excavatii 
on  this  work  will  be  about  2,0f»' 
with  something  over  20.()00  yds.  r 
Crete.      The    length    of    the   line 
miles.     This   will   be   nearly  all 
work,    with    150,000    to    200.00il 
elevating   grader   work.     There  ; 
tunnels    included.     The    nature 
terial   is   mostly  solid   rock,  lime 
tion    in    thin    ledges.      Winston  S 
to    sublet    practically    all    of   tlii: 
will   have  about  15  months  to  C" 
All   of   it    is   very    accessible.  ha\, 
connection  at  Winchester  and  Ir\ 
L.    &    N.    lines,    and    water   tran- 
the  Kentucky  River  to  the  interm 
Winston  &  Co.  have  established 
at   Winchester,   Ky.,    for   handliii 

The   Cincinnati,   Licking  Valle\ 
R.  R.  Co.  has  been  incorporated  \ 
stock  of  $80,000  and  proposes  to 
from  the  Ohio  river  in  Kenton,  l 
Bracken  counties  up  the  Licking  ,■ 
to   the   Virginia   line.     J.   B.  Wait  ui 
bama  is  president ;  Thomas  G.  Strt "' 
Chester,   Ky.,   vice   president,  and 
kirk,  secretary  and  treasurer. 

The  work  preparatory  to  the  cu 
tlie  projected  railway  of  the  Ken 
western  Electric  Ry.  has  been  hcl 
(30  days  by  the  recent  floods.  I 
has  now  secured  about  75  per  cen 
of  way  and  has  18  men  working  " 
expected  to  start  about  45  men— t 
oil  final  location  surveys  about  .Ju 
hoped  to  be  readv  for  contract'^ 
1.  W.  A.  Calhoun,  C.  E.  and  M 
National  Bank  Bldg.,  Paducah,  1 
Engineer. 

The   directors   of  the   Cincinn;i'  - 
leans  &  Texas  Pacific  Ry.  (Queer 
Route,    C.    Dougherty,    Chief   Eiiiec 
cinnati,   O. ).   have  authorized  the  nsi: 
of  31   miles   of  second  track  woraii- 
tracts  will  be  let  in  the  near  futu.   (' 
work  29  miles  will  be  constructed  >iitii 
Erlanger,    Ky..    and    two   miles   w  '"'' 
between    Boyce,   Tenn.,  and  ChattW:; 
yards   at   Oakdale,   Tenn.,  are  alsto   ' 
iarged. 

Louisiana. 

The   Public  Belt   R.  R.  Comminn  - 
Citv   of   New  Orleans,  La.,  has  arc 
$:300.000  bond  issue   for  the  imprcni'i 
extension  of  the  Belt  R.  R.    The 'tn 
has  also  approved  plans  for  givinilif 
R.    R.   terminal    facilities   on  the  ■^^■ 
between    Press    and    Louisa    Sts.  Tl  > 
cost  about  $55,000.  and  will  incluti;; 
struction  of  2%  miles  of  track.   .A'- " 
New    Orleans.    La.,    is    engineer    lO]'^ 
R.   R 


4- indicates  work  now  open  for  bids.    Vindicates  a  contract  let  recently 
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Massachusetts. 

)use  01  Representatives  of  the  Mas- 
«•  Legislature  lias  passed  the  bill  per- 
e'lc  Grand  Trunk  Ry.,  through  die 
•rl  New  England  R.  R.,  to  extend   its 

'  Brston  The  bill  now  goes  to  the 
.  '.r  concurrent  action. 

.^evidence  &  Worcester  Street  Ry. 
•hh  has  been  before  the  Cir\-  Council 
ii-ster  for  several  years  as  a  petitioner 
irichise  to  lay  tracks  between  Worces- 
l^'^all  and  the  town  line  of  Millbury. 
'.posed  route  between  Worcester  and 
Ife,  has  filed  another  petition  with 
la;  ijf  .'Vldermen.  asking  for  an  exten- 
f  he  time  in   which    it   must   have   its 

I J  inside  the  city  limits.     In  its  peti- 

ks  that  the  time  be  extended  until 

ite  Senate  has  voted  down  the  bill 
i.  K  the  Boston  &  Maine  R.  R.  to  unite 
1  N'ew  York.  New  Haven  &  Hartford 
lier  conditions  including  a  tunnel  be- 
1.   city  and  electrification  of  the  lines 

:tropohtan  district  of  Boston.  Gov- 
I;s  has  served  notice  on  several  of 
)  ifs  that  he  will  call  the  Legislature 
1  xtra  session  this  summer  for  the 
t  f  passing  such  a  measure,  with  the 

>vjsion  of   a   public    utilities   board. 

Maryland. 

■  are  being  made  to  have  the  United 
[  if  Bahimore,  Md.,  extend  its  electric 

ystem  for  a  distance  of  20  miles  to 

'•-nia  state   line.     If   this  is   done 

that  the  York  Rys.   Co.,   York, 

.  _:id  its  line  to  a  connection   with 

Mentioned  road.     The  Y'ork  Co.  has 

lade  a  survey  from  York  to  the 
I  state  line. 

ederick-Brunswick  R.  R.  Co.  men- 
i  our  last  issue,  has  been  incorporated 

pita!  stock  of  SlOi'.OOO,  and  proposes 
:  n  8-miIe  trolley  road  from  JefiFerson 
wick.    The  incorporators  include  Os- 

ihlentz  of   Frederick,   Md. 

Michigan. 

Payne,  Iron  Mountain.  Mich.,  has 
sub-contract  from  the  J.  H.  Flick 
ion  Co.  for  four  miles  of  work  on 
il  Falls  and  Iron  River  extension  of 
?o  &  Milwaukee  &  St.  Paul  Ry. 
ntiac,  Oxford  &  Northern  Division 
Mild  Trunk  Ry.  will   start   work   at 

■  said,  on  the  proposed  new  exten- 
i    Cass-  City  to  Bad  .-Kxe.  giving  the 

two  lines  of  railway.  F.  P.  Sisson. 
dich..  is  Resident  Engineer  of  the 
link  System 

Minnesota. 

Swenby  of  Chisholm,  and  John 
isholm,  have  been  awarded  contracts 
ng  between  Chisholm  and  Hibbing 
w  line  of  the  Mesaba  Electric  Street 

from  Hibbing,  Minn.,  state  that  the 

er  Logging   Co.   has    started    work 

and    reballasting    a    cutoff    of    its 

Lake   line   between   that   point   and 

Missouri. 

Jennings.  Joplin,  Mo.,  has  been 
the  contract  for  grading  for  new 
rds  for  the  Frisco  in  the  southwest 
'plin.     About  30,000  cu.  yds.  of  dirt 

■  moved. 

Montana, 
pson  &  Davidson  Co..  tiOS  Brandeis 
laha,  N'eb..  have  contracted  with  Cal- 
'S.  to  take  over  their  work  on  the 
\'alley  Ry.  line  out  of  Bozeman. 
d  have  a  lot  of  nice  Fresno  work  on 
or  small  outfits  that  tliey  would  like 
Thompson  &  Davidson  Co.  have 
I  office  at  Bozeman  for  this  work. 
:'rthern  Pacific  Ry..  F.  L.  Birdsall, 
'dent,  Jamestown,  X.  Dak.,  is  to  ex- 
vards  at  Missoula.  Mont.,  at  a  cost 
'  Authority  to  start  the  work  has 
ited. 


.AnnouncenKiii  has  been  made  that  steel 
laymg  will  probahls  be  commenced  early 
in  June  on  the  iifw  Lcwistown  branch 
ot  the  Great  Xorthern.  It  is  the  in- 
tention of  the  engineering  department  to 
complete  the  Lewistown  line  before  doing 
anything  further  on  the  .Augusta  branch  and 
unless  the  United  States  reclamation  service 
makes  a  decided  move  towards  starting  work 
on  the  Sun  river  irrigation  project  it  is  doubt- 
ful if  the  track  will  be  completed  from  its 
present  terminus  at  Sun  River  crossing  to 
.\ugusta  this  year 

The  Chicago.  Milwaukee  &  Puget  Sound 
R.y..  E.  O.  Reeder,  chief  engineer,  Seattle, 
Wash.,  is  understood  to  have  opened  bids  last 
Saturday  for  the  construction  of  its  proposed 
line  between  Lcwistown  and  Great  Falls, 
-Mont.  .Xmong  the  contractors  who  bid  on 
this  work  arc:  Twohv  Brothers.  Spokane; 
Porter  Brothers,  Spokane:  Grant  Smith  Co., 
Spokane:  Mc.-Xrthur  Bros.  Co.,  Chicago:  Win- 
ston Bros..  -Minneapolis;  Siems  &  Carv  Co., 
St.  Paul. 

Nebraska. 

Citizens  of  Franklin.  Xebr.,  have  voted  in 
favor  of  issuing  bonds  amounting  to  $10,000 
tor  the  construction  of  the  proposed  railroad 
across   Franklin   County. 

Nevada. 

®John  Boyle  has  moved  his  grading  outfit 
from  Imlay.  Xcv.,  to  Fernley,  two  miles 
south  of  Wadsworth,  Nev.,  where  he  has 
taken  a  sub-contract  for  work  on  the  new 
Fernley  &  Lassen  R.  R.  Connelley  Bros,  and 
J.  F.  Harrison  &  Son  have  also  taken  sub- 
contracts  on   this   work. 

®Gradin.ij  work  has  been  started  for  the 
Southern  Pacific  double  tracking  between 
Truckee  and  Reno,  .\mong  the  subcontrac- 
tors on  this  work  are  Chadwick  &  Sykes,  who 
have  a  camp  at  Week's  spur :  Meade  &  Mof- 
fatt.  with  a  camp  just  east  of  Floriston,  and 
Palmer,  McBride  &  Quale  at  Ware. 

New  Jersey. 

The  Central  Railroad  of  Xew  Jersey  is  buy- 
ing up  the  property  in  the  Lafayette  District 
of  Jersev  City  adjoining  its  tracks,  and  these 
purchases  are  reported  to  be  part  of  a  plan 
for  tunnels  under  the  Hudson  River  to  Xew 
York  City  to  meet  the  competition  of  other 
Xew   Jersey   lines. 

New  York. 

®T.  A.  Gillespie  Co.,  X'ew  Y'ork  City,  has 
been  awarded  the  contract  by  the  Xew  York 
Connecting  R.  R.  Co.  for  the  foundation  and 
masonry  on  the  Eastern  viaduct,  about  •3,500 
ft.  long,  extending  from  Lawrence  St.  to 
Stemler  St..  Long  Island  City.  Bids  on  this 
work  were  opened  May  20  by  Samuel  Rea, 
Vice  President  of  the  Pennsylvania  R.  R. 

®The  contract  for  grading,  tracklaying  and 
overhead  work  for  6.2  miles  of  single  track 
from  Stop  9  on  the  Syracuse  &  South  Bay  R. 
R.  to  the  Oneida  River  at  Brewcrton  for  the 
Beebe  electric  railway  system  has  been  award- 
ed I.  A.  Hodge,  Syracuse.  The  grading  and 
bridging  are  very  light.  This  road  will  be 
operated  in  connection  with  the  Syracuse  & 
South  Bay,  so  that  no  new  cars,  power  house 
equipment  or  any  otlier  equipment  will  be 
required. 

The  Public  Service  Commission  for  the  First 
District,  X'ew  Y'ork  City,  has  approved  hxt- 
additional  rapid  transit  routes  and  sent  them 
to  the  Board  of  Estimate  and  Apportionment 
for  its  approval.  With  these  routes,  the  work 
of  laying  out  the  lines  for  the  proposed  dual 
system  of  subways  is  practically  completed. 
The  only  routes  that  remain  to  be  adopted  are 
the  tunnel  from  Brooklyn  to  Staten  Island, 
the  Interborough  Rapid  Transit  tunnel  connec- 
tion from  lower  Manhattan  to  Brooklyn,  and 
the  connection  between  the  existing  subway 
and  the  Lexington  Avenue  Subway  between 
32d  and  42d  Sts.  As  soon  as  a  few  minor 
points  are  cleared  up  these  routes  will  be 
adopted  and  sent  to  the  Board  of  Estimate  and 
.Apportionment.  The  action  of  that  board  on 
May  24  approving  the  general  plans  of  the 
Commission    for    tlie    dual    svstem    practicalh- 


assures  the  consummation  of  this  great  rapid 
transit  undertaking.  Within  five  years  it  will 
give  to  Xew  Y'ork  City  a  system  of  subways 
and  elevated  lines  containing  about  (300  miles 
of  sinple  track,  and  costing  in  its  entirety, 
including  the  cost  of  the  existing  subway, 
about  $-}00.000.000,  exclusive  of  the  cost  of  the 
existing  elevated  railroads  which  will  be  a  part 
of  the  system,  though  owned  by  private  com- 
panies. 

The  Public  Service  Commission  has  ordered 
the  Eighth  Avenue  R.  R.  Co.  and  the  .\ew 
York  Railways  Co.,  its  lessee,  to  extend  the 
surface  railroad  of  the  Eighth  .-Kvenue  Co. 
from  its  present  terminus,  at  about  149th  St., 
Xew  Y'ork  City,  to  the  looth  St.  viaduct  in 
McComb"s  Dam  Road.  The  company's  fran- 
chise covers  this  distance,  but  the  road  has 
never  been  operated  beyond  the  present  termi- 
nus. There  is  a  large  interchange  of  traffic 
between  the  L'nion  Railway  and  the  Xew  York 
City  Interborough  Railway  Companies'  lines, 
which  operate  east  and  west  over  McComb's 
Dam  Bridge,  and  the  Eighth  .Avenue  line,  and 
at  present  passengers  are  compelled  to  walk 
the  intervening  distance.  It  is  to  do  away  with 
this  inconvenience  that  the  extension  was 
ordered. 

It  is  rumored  that  the  Xew  Y'ork,  New 
Haven  &  Hartford  R.  R.  is  considering  a 
number  of  improvements  at  Tarrytown,  X.  Y. 
.Application  has  been  made  to  the  Government 
for  permission  to  construct  a  new  channel  ofl 
Tarrvtown. 

The  Utica  &  Mohawk  Valley  Ry.  Co.,  Utica, 
X.  Y.,  is  reported  to  have  engineers  in  the 
held  doing  the  preliminary  work  necessary  to 
establish  the  feasibility  of  a  new  route  for  the 
interurban  trolley,  about  60  ft.  north  of  the 
Library  Bureau  plant  in  I  lion,  the  same  line 
to  parallel  the  West  Shore,  which  the  cars 
would  have  to  cross  to  reach  the  new  line 
when  coming  from  Frankfort  Junction,  just 
west  of  the  Ilion  village  line. 

Application  has  been  made  to  the  State  Pub- 
lic Service  Commission  by  the  Schenectady 
Ry.  Co.  of  Schenectady,  for  approval  of  re- 
cently granted  franchises  in  Schenectady. 
They  involve  an  outlay  of  about  $81,000  in 
the  construction  of  extensions. 

The  Xew  York  Central  Lines  has  plans 
underway  to  make  L'tica  a  terminal  for  the 
.•\dirondacks,  St.  Lawrence  and  Ontario  di- 
visions, as  well  as  for  local  freight  trains 
between  West  .\lbany  and  De  Witt  on  the 
Mohawk  division  and  betwen  Ravena  and  De 
Witt  on  the  West  Shore.  The  Utica  freight 
yard  will  be  enlarged  to  make  room  to  han- 
dle the  business  mentioned  and  also  to  take 
care  of  those  freight  trains  on  the  main  line 
which  may  be  affected  by  the  hours  of  serv- 
ice law'.  .\  new  freight  station  and  delivery 
yards  were  completed  last  fall. 

The  Catskill  Traction  Co.,  H.  C  Cowen, 
President,  Catskill,  X.  Y".,  has  sold  a  $75,000 
bond  issue,  and  is  understood  to  be  planning 
to  have  construction  work  started  early  in 
June  on  a  6-mile  extension  from  Leeds  to 
Cairo. 

North  Carolina. 

.\  surveying  corps  oi  the  Xorfolk  Southern 
Ry.  has  completed  the  third  proposed  route 
for  the  line  from  Troy  and  Mount  Gilead  to 
Charlotte,  N.  C.  It  is  expected  that  some 
definite  action  will  be  taken  shortly  in  regard 
to  the  construction  of  the  road.  £.  T.  Lamb, 
Norfolk,  Y'a.,  is  President  and  General  Man- 
ager of  the  company. 

An  effort  is  being  made  by  the  citizens  of 
the  city  of  Xorth  Wilkesboro,  N.  C,  to  raise 
a  subscription  for  the  necessary  right  of  way 
for  the  proposed  Y'adkin  &  Wautauga  R.  R. 
from  that  place  to  Elkville  and  then  on 
through  Watauga  to  Tennessee. 

North  Dakota. 

It  is  reported  that  contracts  wmII  be  let 
shortly  by  the  Northern  Pacific  Rv.  for  the 
construction  of  the  proposed  cutoff" line  from 
Linton  through  LaMoure,  Emmons  and  Logan 
counties,  N.  Dak. 

Good  progress  is  beincr  made  on  the  new 
line  of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Marie  R.  R.  north  of  Esmond,  N.  Dak.  Peter 
Nelson,  Minneapolis,  is  moving  about  5,000 
yds.  of  earth  a  day  at  his  three  camps,  where 
he  has  about  250  men  in  his  employ.  He  has 
a  contract  for  eight  miles  and  sub-contractors 
under  him  have  about  150  men  at  work.  C. 
E.  Jamison,  Stillwater,  employs  about  200 
men,  so  there  are  ui  all  about  600  men  at 
work  in  the  vicinity  of  the  new  town  of  Fill- 
more. Other  camps  of  graders  are  strung  ali 
along  the  line  in  Benson  and  Ramsey  coun- 
ties, and  at  the  rate  the  work  is  progressing 
the  grade  across  these  two  counties  will  be 
finished  by  July  1,  the  date  called  for  in  the 
contracts.  Bridge  material  for  the  new  line 
in  Pierce  County  is  being  hauled  from  Rugby, 
and  for  Benson  County  from  Brinsmade.  The 
laying  of  steel  rails  is  expected  to  conmience 
from  both  the  Drake  and  Fordville  ends 
about  June  1.  The  grade  is  practically  ready 
for  the  steel  in  all  counties  except  Benson  and 
Ramsey,  the  central  part  of  the  line. 

Ohio. 

Plans  have  been  made  by  J.  Burke.  Cleve- 
land, O.,  Engineer  Maintenance  of  Way  of 
the  Erie  R.  R.,  for  revision  of  the  yards  at 
Marion,    O. 

Agreement  has  been  reached  between  City 
Engineer  H.  M.  Waite  of  Cincinnati  and  W. 
C.  Cushing,  Pittsburg,  Pa..  Chief  Engineer 
Maintenance  of  Way  of  the  Pennsylvania  R. 
R.,  on  the  plans  for  the  Rockwood  grade 
crossing  elimination  at  Cincinnati.  Arrange- 
ments will  be  made  at  once  to  bring  the 
necessary  condemnation  suits  for  the  property 
needed,  the  city  bringing  the  part  of  the  pro- 
ceedings for  the  property  wanted  for  street 
purposes  and  the  railroad  that  wanted  for  the 
railroad  right  of  way.  It  is  possible  that  the 
work  of  construction  will  be  started  in  the 
fall. 

Oregon. 

The  Oregon  &  California  R.  R.  Co.  (South- 
ern Pacific  Line)  is  planning  to  construct  a 
25-mile  line  up  the  South  Santrain  Valley 
from  Lebanon  to  a  point  above  Foster.  Sur- 
veys for  this  line  have  been  made  and  it  is 
probable  that  construction  work  will  be  start- 
ed this  summer. 

It  is  now  believed  that  construction  work 
will  be  started  at  once  on  the  Eugene-Coos 
Bay  R.  R.  Mac.\rthur.  Perks  Co.,  11  Pine 
St.,  New  York  City,  have  the  contract  for 
95  miles  of  this  line. 

The  Southern  Pacific,  having  awarded  the 
contract  for  its  Fernley  &  Lassen  line,  is  now 
understood  to  be  planning  to  begin  construc- 
tion work  on  the  Modoc  Northern  R.  R., 
which  will  connect  Klamath  Falls  and  Alturas. 
All  rights  of  way  have  been  secured  for  a 
good  distance  south  from  Klamath  Falls.  This 
line  will  connect  with  the  California  North- 
eastern south  of  Klamath  Falls  and  with  the 
Goose  Lake  Southern  and  the  Fernley  &  Las- 
sen in  Modoc  County. 

Citizens  of  the  Hudson  Bay,  Vincent  and 
Pleasant  View  country  are  taking  steps  to  co- 
operate with  the  Walla  Walla  Valley  Ry.  Co. 
of  Walla  Walla,  Wash.,  in  building  a  branch 
line  to  accommodate  that  section  of  the  coun- 
try. Surveys  for  the  branch  are  to  be  made 
at  once. 

The  Portland,  Eugene  &  Eastern  Ry.  Co. 
(electric)  is  planning  to  make  extensive  im- 
provernents  at  Salem  and  vicinity.  These 
plans  include  extensions  to  Silverton  and 
Rosedale,  and  possibly  a  new  line  to  Stavton. 
An  expenditure  of  about  $.3,000,000  is  pro- 
posed. A.  Welch,  .502  Fenton  Bldg..  Port- 
land, Ore.,  is  General  Manager. 

Pennsylvania. 

®Swanson  Bros.,  Rockwood,  Pa.,  have  been 
awarded  the  contract  for  constructing  the  new 
line  between  Rockwood  and  Garrett  for  the 
Western  Maryland  R.  R. 

®Fred  Schusley,  Johnstown.  Pa.,  has  been 
awarded  a  contract  by  the  Baltimore  &  Ohio 
R.  R.  for  grading  the  yards  to  be  established 
west  of  Sand  Patch  tunnel  between  the  water 
plug  below  Sand  Patch  and  Slabtown,  a  short 
distance  above  Keystone  Junction.  The  B.  &  O. 


will  put  in  extensive  sidings  at  that  pomt  on 
the  west  side  of  the  main  tracks. 

The  South  Fork  Ry.  Co.  has  applied  for  a 
charter  and  proposes  to  build  a  trolley  line 
from  .\ltoona  to  Johnstown.  It  is  planned  to 
build  first  from  South  Fork  to  Portage ;  then 
from  Portage  to  Cresson.  and  next  from 
Cresson  to  Altoona.  Charles  H.  Morgan  of 
Altoona  is  interested. 

South  Dakota. 

©Morris,  Shepard  &  Dougherty,  801  Globe 
Bldg.,  St.  Paul,  Minn.,  who  have  the  contract 
for  double  tracking  and  revision  of  line  be- 
tween Summit  and  Aberdeen  for  the  Chicago, 
Milwaukee  &  St.  Paul,  have  also  been  award- 
ed the  contract  for  the  grading  of  the  seven 
miles  between  Twin  Brooks  and  Milbank,  the 
work  to  be  completed  about  July  15.  This 
will  necessitate  the  handling  of  about  75,000 
cu.  yds.  of  dirt. 

The  Sioux  City,  Mitchell  &  Pierre  Ry.  Co., 
mentioned  in  our  May  15  issue,  has  been  in- 
corporated with  a  capital  stock  of  $3,000,000, 
and  proposes  to  construct  a  line  from  Sioux 
City  through  Woodbury  County,  Iowa,  and 
Union,  Clay,  Yankton,  Turner,  Hutchinson, 
Hanson,  Davison,  .\urora,  Brule,  Jerauld,  Buf- 
falo, Hand,  Hyde  and  Hughes  counties.  South 
Dakota.  The  incorporaters  are  .A.  W.  Ewert, 
C.  E.  Crew,  Pierre;  Theo.  Quale,  Blunt;  A. 
E.  Hitchcock.  D.  B.  Miller,  Mitchell;  D.  T. 
Jeckvl.  Highmore;  F.  I.  Hall,  Gann  Vallev, 
and  H.  P.  Will. 

Texas. 

The  Paris  &  Mt.  Pleasant  R.  R.,  H.  P. 
Mobberly,  Chief  Engineer,  Paris  Tex.,  will 
probably  let  contracts  in  June  for  the  con- 
struction of  a  27-mile  extension  from  Bogota 
to  Mt.  Pleasant,  the  work  calling  for  the  mov- 
ing of  some  400,000  cu.  yds.  of  earth. 

The  Commercial  Club  of  Hillsboro,  Te.x., 
is  promoting  the  construction  of  a  railroad 
from  that  city  to  Whitney,  a  distance  of  12 
miles.  If  built  it  is  planned  to  operate  motor 
cars. 

Citizens  of  Beeville,  Tex.,  have  succeeded 
in  raising  a  bonus  of  $40,000  to  insure  the 
construction  of  the  San  Antonio,  Rockport  & 
Mexican  Ry.  through  that  place. 

The  Railroad  Commission,  Austin.  Tex.,  has 
approved  the  issuance  of  $220,000  of  bonds  by 
the  Houston  &  Brazos  Valley  R.  R.  The 
funds  are  to  be  used  for  the  completion  of 
the  road  from.  Velasco  to  .Anchor,  Tex.  Felix 
Jackson,  Velasco,  Tex.,  is  President  and 
General  Manager. 

Virginia. 

®Boxley  &  Co..  Lynchburg,  Va.,  are  re- 
ported to  have  been  awarded  the  contract  for 
constructing  about  five  miles  of  road  for  the 
Gauley  &  Aleadow  River  Ry.  Co.,  a  branch 
line  of  the  Chesapeake  &  Ohio,  which  extends 
from  Belva,  W.  Va.,  up  Gauley  River,  into 
large  and  rich  section  of  coal  and  timber 
lands. 

®Rinehart  &  Dennis  Co.,  Jefiferson  National 
Bank  Bldg.,  Charlottesville,  Va.,  have  been 
awarded  the  contract  for  the  extension  of  the 
Carolina,  Clinchfield  &  Ohio  Ry..  from  Dante, 
Va.,  northward  to  Elkhorn  City,  Ky.,  a  dis- 
tance of  35  miles.  The  work  will  involve  19 
tunnels,  varying  in  length  from  400  ft.  to 
8,000  ft.;  3'.500,000  yds.  of  excavation,  of 
which  65  per  cent  is  solid  rock  and  the  bal- 
ance principally  loose  rock,  and  40,000  yds. 
of  concrete  masonry.  The  work  is  to  be 
started  at  once,  and  will  be  covered  with 
about  15  steam  shovel  outfits,  19  tunnel  outfits, 
concrete  outfits,  and  numerous  team  outfits, 
and  will  provide  work  for  about  4,000  men. 
Construction  camps  will  be  built  at  numerous 
points  along  the  line.  The  northern  end  of 
the  work  will  be  reached  over  the  Chesapeake 
&  Ohio  via  the  Big  Sandy  Division,  and  the 
southern  end  will  be  reached  over  the  Clinch- 
field  Valley  Division  of  the  Norfolk  &  West- 
ern and  the  present  line  of  the  Carolina. 
Clinchfield  &  Ohio. 

The  Ellis  &  Myers  Lumber  Co..  Salem.  Va.. 
has  no  definite  plans  at  this  time  for  the  con- 
struction of  a  projected  railroad  from  Crush- 
er   Station    on   the    Catawba   Valley   R.    R.   to 


No.  2' 


timber  lands  in  the  upper  part  of  ■  r,, 
Valley,  a   distance  of  several  mif 

Washington. 

The  Metcalf  Shingle  Co.,  of  K 
and   the   Monarch    Lumber   Co, 


to  Wasli., 
.Portland, 


Ore.,  are  working  out  a  plan  to  liy    , 
ging  road  into  the  Salmon  Creek  yiev 

The  Hill  lines,  according  to  !d/i. 
made  at  Spokane  by  Carl  R.  Or'  X  ™ 
president  of  the  Great  Northern,  i\\  „  /^ 
mdlions  this  year  and  next  in  extdinoln 
into  virgin  territory  of  WashingK.  and  Orf 
gon  and  the  province  of  Britisl Colnmbia." 
1  he  plan  is  to  dram  the  rich  gr:i  fjyj  i 
Western  Canada  by  means  of  nort and  south 
feeders.  Contracted  work  in  easrn  Wash 
ington  to  the  Pacific  coast  will  brushed  to 
completion,  and  additional  contrjiS  will  l 
awarded  soon  for  extensive  devjpmert 
northern  Washington. 

The  Washington  Western  Ry.  C  ha* 
organized,  and  has  obtained  20  ir:s  if 
ging   railroads   in   the    Pilchuch  "Vlev     ( 
line  at  present  extends   from  Macis  nn 
Northern    Pacific,    in    Snohomish  oun'v 
Woodruff,  on  the  Chicago,  Milwaiet  v  ' 
get    Sound.      The    company    is   ainem. 
make    several    extensions    which   \1.    ,i" 
the      district    with      transportatioi  f,  ■•i:',^ 
The    first    new    line    to    be    constct 
consist    of    a    branch    extending   fm   Ji 
Lakes,  in  Snohomish  cnunt).  to  Gnii    i  ,r,< 
The  officers  of  the  company  are:  .  \\    jj, 
Guire.   Chicago,   III.,   president;  A],  Mill- 
Seattle,    vice    president ;    C.    W.   Ho 
Lakes,  general  manager. 

West  Virginia. 

®Waugh.    Calder     &    Co.,   WiUiis- 
Va.,  have  secured  five  miles  of  wo 
Creek  for  the  Norfolk  &  Western 
are   now   getting   started   on   same  i 
tractors  plan  to  put  on  a  large  for 
expected    that   the    work    will   be 
Dec.   1,   1912. 

Wisconsin. 

®P.  W.  Ryan  &  Sons,  JanesvilU 
been    awarded    the    contract    for  jc:. .  ., 
the  new  electric  line  between  Waorth  mi 
Delavan. 

The  City  Council  of  Merrill,  Wi  p.i- 
resolution,  recently,  to  bond  the  cii  ir  r  - 
000    for    the    purpose    of    building 
from  Merrill  to  Athens  connectinc 
neapolis.  St.  Paul  &  Sault  Ste.  Mai  k; 
county  will  now  take  up  the  matteuf  i'- 
bonds  for  $135,000.    This  amount  vild : 
a  total   of  $200,000,  which,  it  is  si,  »i 
necessary   for  the  project.     Peter  lega: 
City  Engineer. 

Stockholders  of  the  Chicago  Sho  Lint  Rr 
Co.  recently  held  a  meeting  and  re'ved 
the    officers. and    directors   be   empven 
contract  w'ifh  the  Grant  R.  R.  Co   f  ' 
to   the   Chicago   Short   Line   R.  R 
data    and    surveys.      The    followiii|ui 
were     elected:      George     W.   Sheer" 
E.      Davis,      C.      A.      Loveland    id 
Webster,      Platteville.     Wis.;     W     ' 
Beetown  ;  Wm.  Forck,  North  .\ndiT 
Tanner,    Stitzer ;    Andrew   Cairns. 
A.    H.    Patch,    Bloomington ;    W 
mick,  Ellenboro ;   F.  G.  Wetmore,  -;x 
ertson.    Patch   Grove;   W.  E.  Lath), 
Stevens,  B.  J.   Petty,   Frank  C.  Mi:r,  I.  - 
Bennett.  Lancaster,  Wis. 

It  is  believed  that  steps  will  be  ts  n  sti^'ft 
ly  to  extend  the  Cazenovia  &  SaulCit 
from  Cazenovia.  Wis.,  to  Richland  er^' 
wav   of   Hub   City  and   Rockbridge  Et 
Mead,  Cazenovia,  Wis.,  is  the  Chief liV 

-According  to  a  rough  estimate  b\he 
niittee  of  the  council  which  recen;  ' 
the  city  hall.  Racine.  Wis.,  the  cost '  i 
ing  the  Chicago  &  Northwestern  tr<s 
in  the  city  limits  will  amount  to  aboi?4' 
Wyoming. 

It  is  reported  that  the  Union  Paci  i 
templating  the  construction  of  the  Nin 
River   line   west   of   Gering,   buildin  ai! 
section    from    Gering   to    Bordeaux,>V^'0-. 
point  75  miles  north  of  Cheyenne,    l?  «'""' 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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j.  building  of  about  80  miles  of 
iJng  almost  half  the  distance  from 
tj  Medicine  Bow,  Wyo.,  where  the 
>!te  river  h'nc  is  eventually  to  join 
main  line 

Canada, 
iiction  work  is  to  be  started  at  once 
j'John  Vallev  R.  R..  of  which  A.  R. 
[tsque  Isle.  Me.,  is  President.  Con- 
d,  the  work  have  been  awarded  as 
(."orbett  Construction  Co..  from  St. 
ilB.,  to  Fredericton :  Quebec  Con- 
rro.',  from  Fredericton  to  VVood- 
Sine'dy   &   McDonald,    from    Wood- 

and  Falls, 
i  Schmdall  &  Co..  Spokane.  Wash., 
s  Hecknian  &  Duffy,  Portland.  Ore., 
^;d  sub-contracts  from  L.  M.  Rice 
i|"tle.  Wash.,  on  the  lattcr's  hridgini; 
ig  work  for  the  Kettle   Valley   Ry  . 


in  Britisli  Columbia.  The  total  estimate  on 
the  Rice  Co.'s  oontracts  amounts  to  about 
$■2,000,000. 

The  oflicials  .>i'  the  C.rand  Trunk  are  re- 
ported to  have  under  consideration  the  con- 
struction of  a  line  paralleliuR  the  London  & 
Pnrt   Stanley    Rv. 

The  Kaslo  &  Sl.xan  Rv..  a  'JO-mile  narrow 
gage  line  e.xtending  from  Kaslo  into  the  Slo- 
can  mining  district,  has  been  purchased  bv 
the  Canadian  Pacific  Rv.  and  will  be  stand- 
ardized. 

The  Canadian  Pacific  Rv.,  J.  G.  Sullivan, 
Chief  Engineer.  Winnipeg.  Man.,  is  under- 
stood to  be  planning  to  let  contracts  in  the 
near  futui^e  for  improvements  in  Vancouver, 
B.  C,  which  will  call  for  the  expenditure  of 
$2,.')00,000.  The  improvements  include  the 
construction  of  a  station  at  a  cost  of  $1,000,- 
000.  and  overhead  viaducts  to  the  docks,  new 
dock    facilities,    sul)ways    and    approaches    ag- 


gregating in  cost  to  about  another  $1,.500.000. 
The  latter  sum  represents  only  the  initial  out- 
lay in  the  improvements  that  are  to  be  made 
in  Vancouver. 

The  City  Council  of  Stratford.  Ont.,  has 
reached  an  agreement  with  the  Stratford  Ry. 
Co.,  whereby  the  latter  will  at  once  begin 
construction  work  on  its  projected  street  rail- 
way system.  The  company  is  subsidiary  to 
the  Canadian  N'orthern  Ry.,  and  in  addition 
to  a  street  railway  also  proposes  a  radial  line 
from   Stratford  to  Grand  Bend. 

The  City  Council  of  Brandon.  Mass..  has 
passed  a  resolution  directing  that  the  city 
engineer  order  100  tons  of  70  lb.  rails  and  500 
tons  of  60  lb.  rails  for  the  proposed  municipal 
street  railway.  Resolutions  were  also  passed 
that  the  council  take  immediate  steps  to 
secure  the  services  of  a  first  class  street  rail- 
wav  engineer  to  superintend  the  building  of 
the  municipal   street   railway. 


UDGES— STEEL     AND      CONCRETE 


California. 

l\i  Ventura  County,  Ventura,  Calif.. 

;  contract  for  the  construction  of  a 

i  ■   the  Ventura    River,   and    one    at 

Mr  Santa   Paula,  to  the  Messerole 

>.,  at  $42,300.   and   $9,000,   re- 

;  ;lhern  Electric  Co.  has  let  the  con- 
'  ic  construction  of  the  bridge  over 
;  onto  River  at  Meridian,  Calif.,  to 
s.ri  Bridge  &  Iron  Co..  East  St. 
at  $73,500.  The  bridge  is  for  the 
I  Colusa  brancli  of  the  Northern 
J I  will  be  built  by  the  electric  com- 
Ihe  counties  of  Colusa  and  Sutter, 
i:  one-third  of  the  cost.  The  struc- 
j:  a  combination  highway  and  rail- 

•  in  has  been  made  to  the  U.  S.  War 
I .  Washington.  D.  C.  by  the  Oak- 
iicJt  &  Eastern  Railroad  for  per- 
(  build  a  bridge  across  Suisun  Bay 
outh  of  the  Sacramento  and  San 
ivers  for  the  extension  of  its  road 

Into,  Calif. 
Delaware. 

I'  Court,  Wilmington.  Del.,  lias  in- 
'  C.  Hopkins,  it?  clerk,  to  notify  the 
(t  Ohio  R.  R.  Co.  to  proceed  with 
:  f  erecting  an  elevated  bridge  over 
i  crossing. 

j  Georgia. 

'owners  of  Pryor  St..  .\tlanta.  Ga.. 
Ir  of  the  city  abandoning  the  grade 
{ that  street  and  constructing  a  via- 
jing  the   railroad    tracks. 

1  Idaho. 

1  will  be  made  shortly  to  decide  up- 
iition  of  the  proposed  steel  bridge 
'le  Clearwater  River  at  Lewiston. 
1-'  cost  of  the  structure  is  estimated 
■0.000  which  amount  has  been  ap- 
]by  the  city. 

I  Illinois. 

1 11  be  received  until  7  ::-!0  p.  m..  June 
Berscheid.  City  Clerk,  Joliet,  III., 
.istruction  of  a  reinforced  concrete 
;■  oyer  Spring  Creek  at  Ohio  St. 
j-'  is  to  be  reinforced  concrete 
!le  arch  span  of  about  40  ft.  The 
'.  of  the  superstructure  is  about  50 
I  are  provided  two  sidewalks,   each 

e-half  ft.  wide,  including  curb,  and 
.iO  ft.  between  curbs.  The  roadwav 
with  crushed  stone.  All  bids  shall 
inied  by  a  certified  check  for  $500, 
;the  Mayor  of  the  Citv  of  Joliet. 
:;ful  bidder  will  be  required  to  fur- 
l.nds  for  $5,000  each. 
Jill  be  received  until  1  p.  m..  June 
jlge  Committee  of  the  Board  of 
\-,  Danville.  111.,  for  the  construc- 

reinforced   concrete    arch    bridge 


o\er  Minneliaha  Creek  in  Uakwood  town- 
ship. Plans  and  specifications  are  on  file 
with  J.  T.  Fisher.  17  West  Harrison  St., 
Danville.  111..  Engineer.  OtTicial  advertise- 
ment  will  be  found  elsewhere  in  this  issue 

+Bids  will  be  received  up  to  1 :30  o'clock  p. 
m..  May  28.  1912,  at  the  Court  House,  Jer- 
se.yvijle,  Illinois,  for  the  construction  of  one 
reinforced  concrete  bridge  to  be  built  in 
Quarrv  Township,  Jersey  County.  William  T. 
Baines,  Town  Clerk,  G'rafton,  111.  Williams 
Hollow  Bridge :  Span.  30  ft. ;  roadway,  IG 
ft.;  total  height,  about  13  ft.  Estimated 
amount  of  total  concrete,  about  79.4  cu.  yds.; 
reinforcing  steel,  about  10,000  pounds.  Near- 
est railroad  station,  Grafton,  about  8  miles. 
Boat  landing  on  Illinois  River,  H4  miles.  Lo- 
cal gravel  might  he  obtained,  but  would  require 
screening  and  washing.  Low  water  flow,  6 
ins.  deep  and  4  ft.  wide ;  high  water  flow,  11 
ft.  deep.  Stream  channel  to  be  changed,  aver- 
age excavation  about  9  ft.  Back  fill  and  ap- 
proach grades  to  be  included  in  contract. 
Work  to  be  completed  on  or  before  August  1, 
1912.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  Iiy  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission.  Springfield,  Illinois. 

^Bids  will  be  received  up  to  2 :00  o'clock 
p.  m..  June  4.  1912,  at  the  office  of  M.  A. 
Stiner,  Walnut.  111.,  for  two  reinforced  con- 
crete bridges,  to  be  built  in  Walnut  Town- 
ship. Bureau  County.  E.  Schwartzentraub, 
Town  Clerk.  Walnut.  Illinois.  Black  Bridge: 
Span,  12  ft. ;  roadway.  18  ft. ;  total  height, 
about  10  ft.  Estimated  amount  of  total  con- 
crete about  44  cu.  yds. ;  reinforcing  steel,  3,3.55 
pounds.  Nearest  railroad  station.  Walnut,  on 
the  C.  B.  &  Q.  railroad.  Graham's  gravel  pit, 
about  7  miles :  gravel  at  pit  for  15  cts.  per  cu. 
yd.  Quality  reported  good,  but  not  definitely 
known.  Low  water  flow  6  ins.  deep  and  4  ft. 
wide;  high  water  flow  4%  ft.  deep.  Present 
bridge  w-ood.  13  ft.  span.  Excavation  in  sandy 
clay,  to  go  about  3%  ft.  below  stream  bed. 
Sandber.g  Bridge :  Box  culvert,  8  ft.  x  4  ft. 
4  ins.  Total  estimate  of  concrete,  .33.4  cu. 
yds. ;  reinforcing  steel.  3.310  pounds.  Near- 
est railroad  station.  Walnut,  about  2V'!  miles. 
Graham's  gravel  pit  about  1  mile.  Low  water 
flow,  dry :  high  water  flow.  4  ft.  deep.  Present 
bridge.  10  ft.,  wood.  Excavation  in  sandy 
clay  to  go  8  ins.  below  stream  bed  for  box  and 
3  ft.  below  for  end  walls.  Work  to  be  com- 
pleted on  or  before  July  15,  1912.  More  de- 
tailed information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission, 
which  niay  be  seen  at  the  Town  Clerk's  of- 
fice or  may  be  obtained  upon  application  in 
writing  from  the  Illinois  Highway  Commis- 
sion, Springfield.   Illinois. 

®Tulius  P.  Jaff  &  Sons.  Frankfort.  111.,  has 


been  awarded  the  contract  for  the  construc- 
tion of  two  reinforced  concrete  bridges  at 
$1,800.  The  structures  will  be  located  in 
Green  Garden  township,  Will  County.  Fer- 
dinand  Haake,   Frankfort.   111.,  is  town  clerk. 

®The  contract  for  the  construction  of  the 
proposed  Abe  St.  bridge  in  Joliet.  111.,  has 
been  let  to  Newkirk  &  Powers,  Joliet,  111. 

It  is  reported  that  tentative  sketches  have 
been  made  for  the  proposed  viaduct  over  the 
tracks  of  the  Peoria  &  Pekin  Union  R.  R.  and 
the  Chicago.  Rock  Island  &  Pacific  Ry.  at  the 
foot  of  Bridge  St.,  Peoria,  111.  It  is  estimated 
that  the  structure  will  cost  $60,000. 

J.  Walter  Gillette.  General  Manager  Fort 
Smith  Light  &  Traction  Co.,  has  reached  an 
agreement  with  the  Iron  Mountain  South- 
western (Missouri  Pacific)  in  regard  to  the 
construction  of  the  proposed  viaduct  over  the 
tracks  in  Van  Buren,  Ark.,  and  work  will  be 
started  without  further  delay.  The  contract 
for  the  structure  has  been  let  to  the  Illinois 
Bridge  &  Steel  Co.,  Chicago,  III. 

The  Great  Lakes  Dredge  &  Dock  Co., 
Chamber  of  Commerce  Bldg.,  Chicago,  111., 
will  probably  be  awarded  the  contract  for  the 
construction  of  a  new  Strauss  bascule  bridge 
over  the  Black  Rock  Harbor  at  Buffalo,  N.  Y., 
at  their  bid  of  $126,871.  The  work  will  in- 
clude removing  the  old  structure  and  building 
sub-structure  and  superstructure  of  the  new 
bridge. 

Indiana. 

•I-Bids  will  be  received  until  1  p.  m.,  June  3, 
by  Board  of  Jackson  County  Commissioners, 
Brownstown,  Ind.,  for  the  repairs  of  Ed  Pol- 
lert  Bridge,  on  line  between  Brownstown  and 
Washington  townships,  six  miles  east  of 
Brownstown.  Topie  Bridge,  on  Brownstown 
and  Seymour  Pike,  five  miles  northeast  of 
Brownstown.  Lakeanger  Bridge,  four  miles 
northwest  of  Kurtz,  Salt  Creek  township.  Wa- 
ters Bridge,  one  mile  southwest  of  Crothers- 
ville.  Royce  Bridge,  across  east  fork  of  the 
Muscatatuck  River,  three  miles  southwest  of 
Crothersville. 

•|«Bids  will  be  received  until  June  3  by 
Board  of  LaPorte  County  Commissioners, 
LaPorte,  Ind.,  for  the  construction  of  bridges 
in  Noble,  Hanna,  Washington  and  Prairie 
townships.  F.  A.  Hansheer  is  Conntv  Audi- 
tor. 

®The  contracts  for  the  construction  of  steel 
bridges  in  Cass  County  have  been  awarded 
to  the  Elkhart  Bridge  Co.,  Elkhart.  Ind.  and 
the  National  Bridge  Co..  Indianapolis,  Ind. 
The  contract  for  the  abutments  went  to  Sam- 
uel Cotner,  Logai>sport,  Ind.  J.  E.  Wallace 
is  County  Auditor,  Logansport,  Ind. 

Iowa. 

4*Bids  will  be  received  until  2  p.  m..  May 
31,  by  County  Auditor,  Scott  County,  la., 
Davenport,  la.,  for  the  construction  of  a 
new  tubular  steel  pier  and  removal  of  the 
old    pier.      The    work    includes    19.400    lbs. 


^indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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steel  work;  350  lin.  ft.  wood  piling;  36  on. 
yds.  concrete.  Official  advertisement  will 
he   found  elsewhere  in  this  issue. 

•|«Bids  will  be  received  until  noon.  June 
17.  by  J.  P.  Turregano,  Chairman.  Finance 
Committee.  Alexandria.  la.,  for  the  con- 
struction of  a  creosoted  timber  or  rein- 
forced concrete  bridge  over  Bayou  Rapides 
near  the  Red  River  Oil  Company.  Official 
advertisement  will  be  found  elsewhere  in 
this    issue. 

®The  Waterloo,  Cedar  Falls  &  Northern  R. 
R.  has  awarded  the  contract  for  the  construc- 
tion of  a  concrete  Melan  Arch  bridge  over  the 
Cedar  River  at  Elk  Run  to  the  Gould  Con- 
struction Co.,  Davenport,  la.,  at  about  $4.j,000. 

®The  Board  of  County  Commissioners, 
Nevada,  la.,  has  let  the  contracts  for  the  con- 
struction of  five  concrete  bridges  as  follows : 
Three  were  let  to  N.  M.  Stark  &  Co.,  of  Des 
Moiucs;  line  of  Ta  ft.  over  East  Indian 
in  section  27  of  Nevada  township  for  $4,462 ; 
also  two  over  Kegley  Branch  in  Lafayette 
township,  one  of  4-5  ft.,  between  sections  26 
and  3"j  for  $2,550,  and  the  other  of  40  ft.  be- 
tween sections  22  to  27  for  $2,025.  The  other 
two  bridges  arc  of  20  ft.  each  in  Collins  town- 
ship and  are  both  to  L.  B.  Childs,  one  be- 
tween sections  1  and  2  for  $995,  and  the  other 
between  sections  20  and  29  for  $967.50. 

®The  City  Council  of  Clinton,  la.,  has 
awarded  the  contract  for  the  construction  of 
a  concrete  and  steel  bridge  over  the  waterway 
on  Ninth  St..  between  Sixth  and  Seventh 
Aves..  in  Lyons,  to  P.  C.  Donahue,  at  $2,404. 

®The  Board  of  Supervisors  of  Boone 
County.  Boone,  la.,  has  awarded  the  contract 
for  rebuilding,  with  reinforced  concrete,  the 
abutments  and  piers  of  the  Elk  Rapids  bridge 
west  of  Madrid,  to  the  Marsh  Engineering 
Co.,  Des  Moines,  la. 

®The  City  Council  of  Clinton,  la.,  awarded 
the  contract  for  the  construction  of  a  concrete 
and  steel  bridge  on  Ninth  St..  between  Sixth 
and  Seventh  Aves.,  to  P.  C.  Donahue,  at  $2,- 
404.  Other  bids  received  were  P.  V.  Clarke, 
$2,796;  John  Danielson,  $2,438;  Chnton  Iron 
&  Bridge  Works.  $2,667.  C.  1.  Reusche  is 
City  Clerk. 

Kansas. 

®Comniissioners  of  Marion  Cuunt\ ,  Marion. 
Kan.,  have  awarded  the  contracts  for  the 
construction  of  three  bridges  to  the  Topeka 
Bridge  &  Iron  Co.,  Topeka.  Kan.,  as  follows  : 
.50-ft.  truss  bridge  over  Clear  Creek,  about  one 
and  a  half  miles  southeast  of  Lincolnville, 
$1,670;  55- ft.  arch  bridge  over  Mud  Lreek, 
four  miles  south  and  one  and  a  half  miles 
west  of  Marion,  $l,S'iO;  24-ft.  girder  span 
bridge,  three  and  a  half  miles  southeast  of 
Marion,  over  Spring  Branch,  $650. 

Commissioners  of  Sedgwick  County.  Wich- 
ita, Kan.,  are  still  undecided  in  regard  to  the 
location  of  the  proposed  bridge  over  the  Ar- 
kans.'is  River  south  of  Wichita.  Kan. 

Maryland. 

®The  Caroline  County  Commissioners,  Den- 
ton, Md.,  have  awarded  a  contract  to  the 
Chesapeake  Construction  Company.  Preston, 
for  a  modern  drawbridge  across  the  Choptank 
River,  at  Denton,  and  about  one  and  a  half 
miles  of  stone  macadam  road  for  $45,598.46. 
The  work  will  go  forward  as  soon  as  the 
State  Roads  Commission  approves  the  award. 

It  has  been  sugested  to  the  Highways  Com- 
mittee of  Baltimore,  Md.,  that  the  city  build  a 
bridge  over  the  railroad  tracks  at  Front  St. 

Massachusetts. 

•|«Bids  will  be  received  until  noon,  June  4, 
by  Special  Bridge  Committee,  Town  of  Mon- 
tague at  the  office  of  the  Board  of  Selectmen, 
Turner  Falls.  Mass..  for  the  construction  of 
a  concrete  bridge  on  Prospect  St.  Each 
bidder  must  file  a  certified  check  for  $500, 
payable  to  Treasurer  of  the  town  of  Mon- 
tague. 

^Bids  will  be  received  until  noon.  July 
15.  by  Boston  Elevated  Railway  Co..  Ed- 
ward Mahler.  Purchasing  .^gent,  101  Milk 
St..  Boston.  Mass..  for  the  construction  of 
three-track  bridge  S39  ft.  between  abut- 
ments   including    foundations    and    bascule 


draw  on  its  proposed  Maiden  c.\tensu>n 
over  the  Mystic  River  in  the  part  'if  Bos- 
ton known  as  Charlestown.  Bids  will  be 
received  on  four  types;  1.  Reinforced  con- 
crete arches  not  exceeding  120-ft.  span;  2. 
Steel  arches  not  exceeding  120-ft.  span;  3. 
Plate  Girder  deck,  with  short  spans;  4.  steel 
through  bridge  with  long  spans.  Plan  and 
profile  of  site  and  specifications  may  be  had 
by  applying  to  G.  A.  Kimball,  Chief  Engi- 
neer of  Elevated  and  Subwav  Construction. 
101  .Milk  St..  Boston.  .Mass. 
Michigan. 

The  Duluth,  South  Shore  &  .Atlantic  Ry., . 
according  to  information  received  from 
Houghton,  Mich.,  will  build  a  lOO-ft.  steel 
bridge  over  the  Sturgeon  River  to  replace  the 
old  wooden  structure.  V.  D.  Siniar,  Mar- 
quette.  Mich.,  is  Chief  Engineer. 

Minnesota. 

•J«Bids  will  be  received  until  11  a.  m..  lune 
3,  by  A.  P.  Erickson.  County  Auditor,  Minne- 
apolis, Minn.,  for  furnishing  50  tons  of  cor- 
rugated culvert  pipe  accordiup-  to  plans  and 
specifications  on  file  with  the  County  .Sur- 
veyor. 

Missouri. 

®The  Stites  Steel  Bridge  &  Concrete  Co., 
1241  Kingshighway,  St.  Louis,  Mo.,  has  been 
awarded  the  contract  for  the  construction  of  a 
reinforced  concrete  bridge  over  a  stream  in 
.Mascoutah..  St.  Clair  County.  111.  The  con- 
tract price  was  $1,349.  Bids  were  opened 
May  16. 

(SThe  Missouri  Bridge  &  Iron  Co..  St.  Louis, 
Mo.,  has  been  awarded  the  contract  by  W,  M. 
Morris,  County  Highway  Engineer,  Oregon, 
Mo.,  for  the  construction  of  the  superstruc- 
tures for  11  bridges.  John  King  was  awarded 
the  contract  for  constructing  5  concrete  cul- 
verts ;  E.  E.  Williams,  the  contract  for  3  con- 
crete culverts;  Topeka  Bridge  &  Iron  Co., 
Topeka,  Kan.,  for  two  concrete  culverts. 

It  has  been  announced  that  plans  have  prac- 
tically been  completed  by  Waddell  &  Harring- 
ton. Kansas  City.  Mo.,  for  the  construction  of 
10  new  bridges  for  the  Canadian  Northern  in 
British  Columbia.  The  first  structure  for 
which  bids  will  be  received  is  to  be  located  at 
Cisco  and  will  have  a  12n-ft.  steel  span.  AI.  H. 
MacLeod,  Winnipeg,  Man.,  is  Chief  Engineer 
and  General  Manager  of  the  Canadian  North- 
ern. 

L.  R.  .\sh.  City  Engineer.  Kansas  City,  Mo., 
has  recommended  bond  issues  for  a  number 
of  improvements  planned  by  the  Board  of 
Public  Works.  One  provides  for  an  increase 
of  $300,000  of  the  bridge  fund,  necessary  for 
the  construction  of  the  Fourth  St.  and  the 
Twenty-third  St.  Viaducts,  and  the  bridges 
over  Brush  Creek;  also  over  the  Blue  at  Fif- 
teenth St.  and  at  Twelfth  St. 

Nebraska. 

®The  contract  for  the  construction^  of  a 
30-ft.  steel  span  girder  bridge  in  Clay  County 
has  been  awarded  by  the  Commissioners  at 
Clay  Center,  Nebr..  to  the  Hastings  Foundry 
&  Iron  Works,  Hastings,  Nebr.,  at  $750. 

®The  contract  for  the  construction  of  all 
bridges  in  Sheridan  County,  Nebr.,  has  been 
let  to  the  Canton  Bridge  Co..  Omaha.  Nebr., 
by  H.  F.  Wasmund,  County  Clerk,  Rusbville, 
Nebr.     Bids  were  opened  Alay  10. 

The  Cuming  County  Board,  Westpoint, 
Nebr.,  has  appropriated  $50,000  for  the  recon- 
struction and  repair  of  all  bridges  destroyed 
and  damaged  by  the  floods  this  spring. 

An  ordinance  will  probably  be  submitted  to 
the  city  council.  Lincoln,  Nebr.,  declaring  it 
necessary  that  a  viaduct  be  constructed  on 
North  Fourteenth  St..  over  the  Missouri  Pa- 
cific and  the  Chicago.  Burlington  &  Quincy 
Railroads.  The  movement  is  part  of  the  plan 
to  abolish  grade  crossings  between  the  city 
and  the  State  Fair  grounds. 

.\n  agreement  has  been  reached  between  the 
town  of  Swedeburg,  Nebr.,  and  the  officials  of 
the  Chicago  &  Northwestern  Ry.,  providing 
that  the  company  build  a  viaduct  over  its 
tracks  in  that  place.  W.  C.  .Armstrong,  Chi- 
cago, 111.,  is  Bridge  Engineer  of  the  company. 


New  Jersey. 

®The  Board  of  Union  Count)(.-r«|,nU 
Elizabeth,  N.  J.,  has  awarded  th. ««, *' 
the  erection  of  a  new  bridge  oveVhp  B  t  ' 
River  at  Rahwav  to  A.  E.  Smith hlf  J,"'' 
$12,745.  'a"iHeld,at 

New  York.    | 

•J*Bids  will  be  received  until  h  „  , 
10,  by  S.  A.  Howard,  ReservatioLe™ 
dent.  Court  House,  Malone,  Njj'.  f^.  It 
construction  of  a  5-span  reinfobj'  concret 
arch  bridge  over  Raquette  Riv(:on  tht  c,' 
Regis  Indian  Reservation  townjf  Bon 
Franklin  County,  N.  Y.  Plans  \i  sptcifin' 
tions  may  be  obtamed  of  the  %rintend™t 
or  of  the  State  Highway  ComiSsion  Tm 
caster,  St.  Albany,  N.  Y.  '  ""' 

•f'Bids  will  be  received  luitil  llm,,  Wj 
by    State   Highway  Commission,  >  Ujta^^^j 
St.,   Albany,   N.    Y.,    for   the  impvemtm' ol 
Main    St.      bridge,      Salamanca,  ^jttarv 
County,  New  York-    C.  G.  Reel  iSupe- 
dent  of  Highways. 

®T.  A.   Gillespie  Co.,  New  Yx  r„,  ; 
been  awarded  the  contract  by  tl  Ne.i  v 
Connecting   Railroad   Co.,  Samut'Rea,  " 
for  the  foundations  and  masonryn  thf 
ern    Viaduct,   extending   from  Snier  St 
Lawrence  St..  Long  Island  City.  . 

®The   Oswego   Bridge  Co.,  Os;g 
has   been   awarded  the   contract   r    ,i.  ,-, 
struction  of  the  superstructures  d    n,  v 
structure    for   highway  bridges  c  r   .i'  F 
Canal,  between  Lvons  and  Palm:j   \  ' 
$.59,616. 

The  Buffalo  Bridge  Co.,  Buffal  K. 
been  incorporated  with  a  capital  id  i 
000  and  proposes  to  engage  in  stctiir;. 
work.     The   incorporators  are  I A   ' 
Jr.,  G.  L.  Ballou,  M.  L.  Skelly,  Hale, 

The  Board  of  Estimate,  New  'VkC' 
adopted  the  specifications  for  thecrasii 
of  the  proposed  viaduct  in  Par.Vt 
4tlth  to  42d  St. 

Ohio. 

^Bids  will  be  received  until  1 1.  in  I 
20,  by  Board  of  Cuyahoga  CoMi  lii 
sioners.  Cleveland,  O.,  for  the  cotnicl- 
bridge  work  per  report  No.  2J,  cl 
arch  Highland  Road  over  Euc  Crf 
Euclid  township.  F.  R.  Lander  is  oiini 
vcyor.     J.   F.   Goldenbogen  is  CI:. 

^Bids  will  be  received  until  Iji.  m 
15.   by   Board    of   Cuyahoga  CoU'-  C 
sioners,  Cleveland,  O.,  for  the  cotnic! 
bridge    work    per    report    No.   2l),  .- 
bridge,  Cady  Road,  Royalton  towhip:  ; 
No.    2941,    concrete    culvert,    W;ngs 
Royalton  township ;   report  No.  25,  c 
culvert,    Drake    Road,    Royalton   .v 
accordance    with    the    form    of 
specifications    to    be    furnished   1  ' 
Lander,  Countv  Survevor. 

®The   Massiilon    Bridge  &  Ste  L 
sillon,  O.,  has  been  awarded  the  )ntr 
the   construction   of   an   iron  bri(-    "' 
Moulton    &   Witting    Road   over  he  Uu 
River.      Bids   were   opened  May  ,   b)'   ' 
County  Court  at   Hallettsville,  Tiis. 

®The   Canton   Bridge  Co.,  Cam, 
been    awarded    the    contracts   by  he 
Court,  St.  Joseph,  Mo.,  for  the  cotnic 
four  bridges   at  $5,385.     One  of  he 
will  be  across   Contrary   Creek  (  thi 
Road,  one  across  Reed  Branch  atht 
farm,  and  two  across  Maiden  Cr<  -i 
township.    Contracts  for  repairinjivt 
at  a  cost  of  $1,260  were  awardeno  lii'i 
H.  Foster  and  to  C.  H.  Belcher. 

Board    of    Lincoln    County   Ccmi«""" 
Chandler,   O.,   has   rejected  bids  ce 
the  construction  of  the  42  bridge  O'.i 
Fork   Creek   in   Drainage   DistricM^ 
it  is  planned  to  readvertise  the  vk 
future  date.  . 

It   is   believed   that   the   Newbi;  «  ^» 
Shore   and   the  Wheeling  &  Lak  ^''^ 
roads  will  co-operate  with  the  cit  n 
struction    of    the    proposed    Clarl-^ 
level   bridge,   Cleveland.   O.     TheO! 
improvement  is  estimated  at  abo  $ 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


9,  1912. 


ENGINEERING     &     CONTRACTING 


47 


Oregon. 

;t;    will   be    received    until    June    -1,    by 

(  County   Commissioners.   Jacksimvillc. 

i.r  the  construction   of   ;i   steel   bridge 

i   Bear  Creek  at  Medtord,  C)re. 

■,ane  County  Court,  Eugene,  Ore.,  has 

■  to  construct  two  new  reinforced  con- 

lidges   on   the   river    road    near    Santa 

Ire. 

I  Pennsylvania. 

U   will   be    received    until    11    a.    ni.. 

I  by  Lancaster  County  Comniissii^n- 
^  caster.  Pa.,  for  furnishing  the  neces- 
i..r  and  material  for  the  construction 
idge  at  Pequea.  .According  to  the 
e  structure  will  be  J40  ft.  steel  span 

II  ft.  reinforced  concrete  approaclio. 
Board     of     County     Commissioners. 

I  ton,   Pa.,   has   awarded   the   contracts 

,  onstruction  of  two  bridges  as  follows  : 

arch    bridge   over    Shearns    Run    to 

:ctt  &   Co.,   Washingotn.    Pa.;    bridge 

{ht  School  to  J.  W.  Wolfe,  Mononga- 

J.  H.  Moffitt  is  County  .Auditor. 

I  inary  sketches  and  a  few  study  plans 

In  drawn  for  the  construction  of  the 
subway  in   Broad    St.   by  the   Phila- 

;  Rapid  Transit  Co.,  Philadelphia.  .\"o 
ilans  have  been  ordered  as  yet.     H.  R. 

,  is  Chief  Engineer. 
Jinance  has  been  introduced   into  the 
ncil   of    Philadelphia,    Pa.,    providing 
econstruction  of  the  drawbridge  over 
ylkill  River  at  South  St.     The  intro- 

•  'i  the  ordinance  followed  a  communi- 
om  Director  Cooke,  in  which  he  re- 
al the  drawbridge  had  been  examined 

Ills  of  the   Highway   Bureau  and   liad 

nd  to  be  in  need  of  repairs,     .\coord- 

le  estimate  prepared   by  the    Bureau, 

span  and  the  two  fixed  spans  over 

should  be  reconstructed  to  give  a  'My- 

i.ay,  two  lO-ft.  sidewalks  and  a  clear 

i  for  navigation  on  either  side  of  7.") 
estimated  cost  of  the  repairs  is  about 

providing  for  the  construction  of  a 
ver  the  Philadelphia  &  Reading  Rv. 
ine  of  Butler  St..  Philadelphia.  Pa., 
referred  to  the  Steam  Railway  Com- 
ihe  City  Council  of  Philadelphia. 
I  ssioners  of  Berks  County.  Reading. 
;   decided   upon    the    construction    of 


three  bridges  estimated  to  cost  $li>,tKiO.  One 
of  the  structures  will  be  located  over  Iron- 
stone  C  reek   in   Douglass  township. 

Rhode  Island. 

®Tlie  Coninimee  on  Street>  and  Bridges, 
Uoonsocket.  R.  1.,  has  awarded  the  contract 
for  the  construction  of  a  reinforced  concrete 
bridge  on  Bernoii  St.,  to  J.  J.  p.ilvev,  l."i  Rush 
St.,  East  Somerville,  Mass.  Bids  were  opened 
.May  8, 

South    Carolina. 

•{•Bids  will  be  received  until  noon,  June 
''^^'^""'■^  "'  IJillon  Countv  Ciminiission- 
ers,  Dillon,  S.  C.  for  the  coiislmction  of  a 
-teel  or  reinforced  concrete  bridge  over 
I.ittle  Pee  Dee  River  near  Dillon.  The 
structure  will  have  12-ft.  clear  roadway  and 
-8  tt.  clear  span  with  l.i  ft.  rise  from  the 
bottom  of  foundation.  R.  I..  .Moodv  is 
Clerk  of  the  Board. 

Texas. 

•I*Bi<is  will  be  received  until  noon.  June  1, 
by  J.  B.  .Vshe,  County  .Auditor,  Houston, 
I  e-'cas,  for  a  creosoted  bridge  over  Little 
U  bite  Oak  Bayou,  to  cost  not  more  than  $."i,- 
OliO.  Plans  and  specifications  arc  on  file  with 
Howe  &  Wise.  First  National  Bank  Bldg., 
Houston,  Te.xas.  County  Engineers. 

+Bids  will  be  received  until  noon.  June  1, 
liv  J.  B.  .-\shc,  County  .-\uditor,  Houston, 
I  e.xas.  for  the  construction  of  a  bridge  over 
White  Oak  Bayou  on  tbe  west  side  of  Heights 
Boulevard  connecting  with  the  Houston  Elec- 
tric Co.  bridge.  Howe  &  Wise.  Tl'-.'  First  Na- 
tional  Bank   Bldg.,  arc  County   Engineers. 

Commissioners  of  Gonzales  Countv,  Gon- 
zales. Te.xas.  recently  inspected  the  proposed 
site  for  tlie  new  bridge  in  the  I.edsville  sec- 
tion. 

Utah. 

The  Board  of  Salt  Lake  Countv  Commis- 
sioners, Salt  Liike,  Utah,  are  planning  to 
make  arrangements  for  the  construction  of  a 
viaduct  on  the  county  road  over  the  Denver  & 
Rio  Grande  R.  R.  tracks  at  Colton. 

Virginia. 

®The  Circuit  Court  of  Gravson  County  at 
Independence,  Va.,  has  awarded  the  contract 
for  the  construction  of  a  Iti'l-ft.  steel  bridge 
over   Elk   Creek,   near    Fries,   to   the   Virginia 


Bridge  &   Iron   Co..    Roanoke,   Va.,   at  $-.>,i)72. 
Bids  for  the  work  were  opened  May  11. 

©Curtis  &  Slnimway,  Lynchburg,  Va.,  have 
been  awarded  the  contract  by  the  Norfolk  & 
Western  R.  R..  for  the  construction  of  a 
bridge  across  Tug  River.  The  structure  will 
consist  of  five  concrete  piers,  two  abutments 
and  steel  superstructure.  The  contract  price 
was  $lL>.".,00fl. 

West  Virginia. 

®The  Brooke  County  Court,  Wellsburg,  W. 
Va.,  has  awarded  the  contracts  for  the  con- 
struction of  two  bridges.  The  Luten  Bridge 
Company,  of  Clarington,  W.  Va..  was  given 
the  order  for  the  concrete  bridge  on  Har- 
mon's Run  for  $-2,887.  It  will  be  60  ft.  in 
length.  The  Canton  Bridge  Company's  bid 
was  accepted  for  tlie  bridge  which  will  span 
McBroom's  ford  on  Buflfalo  Creek,  for  $2,- 
08."i,  It  will  be  steel.  10-J  ft.  long.  Messrs. 
Lcibfarlh  and  Leight  were  awarded  the  con- 
tract  for  the  stone  abutments  for  the  bridges. 

The  Board  of  Directors  of  the  Wheeling 
Bridge  Co.,  Wheeling.  W.  Va.,  has  voted  to 
renew  the  sidewalk  clear  across  the  struc- 
ture from  South  Penn  St.  to  the  eastern  end 
at  a  cost  of  $4,i"Mi;  also  to  repaint  the  iron 
work  at  a  cost  of  about  $.'),0(I0.  A.  M.  Schenk, 
G.  .M.  Xagle.  J.  J.  Holloway,  W.  F.  Stone 
and  William   Lijiphardt   are  directors. 

Wisconsin. 

®Thc  City  Council  of  LaCrossc.  Wis.,  has 
awarded  the  contract  for  the  construction  of 
,111  iron  bridge  over  Colman  Slough,  to  Isle  La 
Plume  to  the  Ibling  Bridge  Co..  Minneapolis, 
.Minn.,  at  $1,290. 

C.  J.  .Morrisset.  Commissioner  of  High- 
ways, Superior.  Wi.s..  rejected  all  bids  re- 
ceived May  9  for  the  construction  of  a 
wooden  bridge  on  Blue  Road  between  Sec- 
tions 13  and  14.  48-10:  also  for  putting  a 
42-in.  culvert  on  same  road  between  Sec- 
tions 1   and  2.  48-10. 

Canada. 

•|«Bid_s  will  be  received  until  8  p.  m.,  Tune 
1.  by  William  Thomson,  Secretary  and  Treas- 
urer. .Arundel,  Que.,  for  the  construction  of  a 
steel  .and  concrete  bridge  over  Bevan's  Creek 
ill  .•\rundel  township,  .-Xrgenteuil  County.  P.  Q. 
The  structure  will  be  M>  ft.  long.  Cushing  & 
Barrow.  112  St.  James  St.,  Montreal.  Que., 
arc  Engineers. 


OADS.     STREETS     AND     PAVEMENTS 


Alabama. 

]  will  be  received  until  noon.  June  17. 
I  of  County  Commissioners.  Chaiii- 
nty,  Lafa.\ette,  .Ma.,  for  grading  and 
I  with  top  soil  or  sand  clay  approx- 
(1  miles  of  road,  estimated  to  cost 
\m.    W.  S.  Keller  is  State  Highway 

will  be  received  until  noon.  June  18. 
I  of  County  Commissioners  of  Lee 
jOpelika,   .'Ma.,    for   grading   and   sur- 

th  top  soil  approximately  0  miles  of 
;.nd  Bculah  Road  at  an  estimated  cost 
'  VV.  S.  Keller,  Montgomery,  .-Via... 
Highway  Engineer. 

Alaska. 

laska  Road  Commission  has  at  its 
iin  appropriation  of  $12-5.000  for  road 
'  work  in  .\laska  during  this  year. 
j  P.   Richardson    is    Chairman   of   the 

'.  on. 

Florida. 

1  will  be  received  until  2  p.  m..  Tune  4, 
I  of  Public  Works.  D.  B.  McKay 
Tampa,  Fla..  for  the  construction 
and  pavement  on  Palm  Ave.  from 
0  Nebraska  .Ave.,  including  about 
yds.  of  asphalt  block  pavement  and 
"  of  granite  curb. 


Georgia. 

4*Bids  will  be  received  until  2  p.  in.,  June  3, 
by  the  mayor  and  Board  of  .\ldermen,  Gaines- 
ville, Ga..  for  the  necessary  labor  and  material 
for  the  construction  of  IS.'Oiio  sq.  yds.  of  vitri- 
fied brick,  wood  block,  bitulithic  or  granitoid 
block  pavement.  C.  .A.  Dozier.  Jr..  Box  1  J, 
Gainesville,  Ga.,  is  engineer. 

®Jamison  &  Hallswell  of  Montgomery.  .'\la., 
have  been  awarded  the  contract  by  the  city  of 
Bainbridge,  Ga..  for  the  construction  of  22,000 
sq.  yds.  of  vitrified  brick  i)avenicnt  at  $2.10  a 
square  yard.  Bids  were  opened  May  l.j  by 
Mayor  J.  W.  Callahan.  Jaudon  Engineer  Co', 
.\tlanta  and  Savannah.  Cia..  engineer. 

Idaho. 

^Bids  will  be  received  until  7  p.  m.,  June 
d.  by  Finn  H.  Berg,  City  Clerk,  Pocatello, 
Idaho,  for  furnishing  the  necessary  labor  and 
material  for  paving  with  bitulitliic  portions 
of  Center  and  Main  Sts.  The  work  will  in- 
clude, acording  to  the  plans  and  specifications 
on  file  with  the  city  engineer,  the  following 
approximate  quantaties :  32..i0ii  sq.  yds.  bitu- 
lithic paving.  8.100  cu.  yds.  grading.  1,020  Iin. 
ft.  concrete  gutters  with  castiron  covers,  200 
Iin.  ft.  1.5-in.  pipe  sewer.  400  Iin.  ft.  10-in. 
pipe  sewer,  fi20  Hn.  ft.  8-in  pine  sewer,  14 
catch  basins,  ,2  manholes.  W.  E.  Moore  is 
.■^sst.   City   Engineer. 

The    citizens    of    Weiser.    Ida.,    have     been 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


iisked  to  vote  June  l<i  on  tbe  proposition  of 
issuing  bonds  to  the  amount  of  $1.5.900  for 
grading  and  paving  intersections  and  for  the 
construction  of  cement  sidewalks,  concrete 
curbs  and  gutters.  R.  J.  Wood  of  the  Weiser 
Engineering  Co.  is  City  Engineer. 

Illinois. 

•|*Bids  will  be  received  by  L.  E.  McGann, 
commissioner  of  public  works,  Chicago,  Til., 
until  11  a.  m.,  June  1.  for  furnishing  and  de- 
livering f.  o.  li.  switch  tracks,  first  ward  yard 
and  eighteenth  ward  yard,  100  sq.  yds.  No.  2 
granite  blocks  according  to  specifications  on 
file  at  his  office.  Cash  or  certified  check  for 
$lnii  must  accompany  proposal. 

^Bids  will  be  received  until  8  p.  m..  Tune 
111,  by  Board  of  Trustees,  village  of  Do'lton, 
111.,  for  paving  certain  streets.  Specifications 
may  be  had  of  village  clerk  or  F.  W.  Propper 
Oil  Ashland  Block.  Chicago,  111.  Official  ad- 
vertisement will  he  loimd  elsewhere  in  this 
issue. 

•^Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago.  111.,  Ed.  J. 
Glackin  secretary,  until  11  a.  m.,  May  29.  for 
furnishing  labor,  materials,  etc.,  necessary  to 
construct  concrete  sidewalks  in  various  streets. 

•{•Bids  w^ill  be  received  by  the  Board  of 
Txical  Improvements.  Cicero.  III..  George 
Comerford.  president,  until  8  p.  m..  Tune  3, 
for  furnishing  and  delivering  materi  l_s,  labor, 
etc..  necessary  to  construct  a  brick   pavement 
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on  a  macadam  foundation  in  W.  Ji'd  PI..  VV. 
23d  St..  oOth  Ave.,  olst  Ave.  and  ."ilM  Ave.,  and 
a  brick  pavement  on  W.  25th  PI.  from  48th 
Ave.  to  52d  Ave.  Cash  or  certified  check  for 
10  per  cent  of  proposal  must  accompany  bid. 

^Bids  will  be  received  until  2  p.  m..  Jmie  5, 
by  Charles  Dreisdieker.  president  Board  of 
Local  Improvements.  Pekin.  111.,  for  the  con- 
struction of  13,770  sq.  yds.  of  brick  pavement 
on  concrete  foundation  with  asphalt  filler, 
8,700  lin.  ft.  of  concrete  curb.  4.590  cu.  yds.  of 
excavation,  2  catch  basins  and  connections. 
J.  R.  Seibert  is  city  engineer,  Pekin.  III.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue.' 

®The  following  contracts  for  constructing 
Portland  cement  concrete  sidewalks  have  been 
awarded  by  the  Board  of  Local  Improvements, 
Chicago.  111..  Ed.  J.  Glackin  secretary :  An- 
thony Ave.,  3,500  sq.  ft..  R.  F.  Biesen.  9  S.  La 
Salle  St.:  Central  Ave..  10.000  sq.  ft..  H.  P. 
Larson,  9  S.  La  Salle  St.:  N.  Canal  St..  4.600 
sq.  ft..  Central  Ave..  7,000  sq.  ft..  James  J. 
Ferry.  323  Siegel  St.;  Eiston  .\ve..  4.8(l0  sq. 
ft..  G.  Kehl  &  Son.  1224  N.  Campbell  Ave. :  S. 
Elizabeth  St.,  4.000  sq.  ft..  P.  F.  Biesen:  N. 
45th  Ave..  1,400  sq.  ft..  1.400  sq.  ft..  Sieuert- 
Callsen  Co..  3803  Milwaukee  Ave.;  X.  48th 
Ave.,  2.700  sq.  ft..  Gage  St..  800  sq.  ft..  G. 
Kehl  &  Son.  Grand  Ave.,  8.000  sq.  ft.,  A.  C. 
Skafgard.  4024  W.  North  Ave.;  Laurence 
Ave.,  400  sq.  ft.,  G.  Kehl  &  Son,  E.  120th  St., 
2,900  sq.  ft.;  122d  PI.,  6,000  sq.  ft.;  E.  123d 
PI.,  3.000  sq.  ft.,  A.  P.  Larson.  11322  Indiana 
Ave. ;  N.  68th  Ct.,  2,000  sq.  ft.,  R.  R.  Ander- 
son, S.  Sacramento  Ave.,  2,900  sq.  ft.,  A. 
Grafif,  138  N.  La  Salle  St.;  N.  70th  Ave.,  3,800- 
sq.  ft.,  R.  R.  Anderson.  1833  Park  Ave.;  W. 
33d  St..  1,800  sq.  ft.,  Jensen  Jensen  Co.,  1.33 
W.  Washington  St.:  N.  Olst  St.  svstem,  40,000 
sq.  ft..  Daniel  Ryan  ;  W.  14th  St.  system.  6,000 
sq.  ft.,  A.  Graff;  E.  76th  St.  svstem.  24,000  sq. 
ft.,  P.  F.  Biesen:  W.  77th  St.  system.  2.200  sq. 
ft.,  G.  Kehl  &  Son:  Henderson  St.  svstem. 
6,000  sq.  ft.,  G.  Kehl  &  Son:  W.  Mth  St  svs- 
tem, 20,000  sq.  ft..  A.  Graff. 

®Reeb  Bros,  of  DeQuoin.  HI.,  have  been 
awarded  the  contract  by  that  city.  E.  E.  Jacobs 
mayor,  for  the  construction  of  about  2%  miles 
of  vitrified  brick  pavement,  including  curbing, 
grading  and  paving,  at  $80,013.  Bids  were 
opened  May  24. 

®A.  E.  Rutledge  of  Rockford.  III.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Rochelle,  111.,  for  the  con- 
struction of  .32,000  sq.  yds.  of  brick  pave- 
ment .It  $77,197.  The  .\etna  Engineering  Bu- 
reau, 17  N.  LaSalle  St..  Chicago,  III,  are  En- 
gineers.    Bids   were  opened   May  20. 

The  citizens  of  Rochelle,  111.,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $26,000  for 
paving  purposes. 

The  City  Council  of  Peoria.  111.,  has  passed 
an  ordinance  for  the  paving  of  Brotherson 
St.,  from  Spencer  to,  Saratoga.  City  En- 
gineer L.  D.  Jeffries  has  estimated  the  cost  at 
$7,054. 

The  Board  of  Local  Improvements  of  De- 
catur. 111.,  has  passed  a  resolution  declaring 
that  West  M-ain  St..  from  McClellan  Ave. 
west  to  Dennis  Ave.,  should  be  pa\ed  a  width 
of  30  ft. 

The  Road  Commissioners  of  Decatur  Town- 
ship, Decatur,  111.,  are  planning  the  construc- 
tion of  about  one  mile  of  concrete  paving  for 
country  roads.  Frank  H.  Eckert.  Commis- 
sioner. 

Following  are  the  low  bids  as  submitted  to  the 
Board  of  Local  Improvements,  Chicago.  111., 
on  May  22.  for  furnishing  materials,  labor, 
etc..  necessary  to  construct  pavements  in  the 
following  streets:  1,240  lin.  ft.  concrete  curb 
and  gutter  65  cts.,  1.870  sq.  \ds.  asphalt  $2.30. 
total  $5,682,  R.  F.  Conwav  Co..  133  W.  Wash- 
ington St.;  Catalpa  .Ave..  1.900  lin.  ft.  sand- 
stone curbing  5  in.  .x  30  in.  68  cts.,  3,280  sq. 
yds.  asphaltic  macadam,  $1.13.  total  $-"i.962. 
Central  Paving  Co..  179  W.  Washington  St. :' 
51st  Ave.,  2,755  lin.  ft.  gravel  concrete  curb 
and  gutter  65  cts..  4,5.50  sq.  vds.  asphalt  $2.18, 
total  $12,607,  Standard  Paving  Co..  9  S.  La 
Salle  St.;  Hollywood  .Ave.  :WO'liii.  ft.  concrete 
curb   and   gutter   67    cts..   510   sq.    yds.    asphalt 


$2.10,  total  $1,712,  American  .\sphalt  Paving 
Co.;  Irving  Park  Boul.,  3,15(»  lin.  ft.  sandstone 
curbing  5  in  .x  30  in.  09  cts..  4,t!19  sq.  yds.  brick 
$2.17,  total  $13,530,  Central  Paving  Co.;  Lake 
View  Ave.,  2,350  lin.  ft.  concrete  curb  and 
gutter  70  cts.,  4,800  sq.  ds.  asphalt  $1.98,  total 
$12,703,  Parker  Washington  Co.,  133  W.  Wash- 
ington St. ;  Maxwell  St.,  500  lin.  ft.  concrete 
curb  and  gutter  65  cts.,  4,2l)0  sq.  vds.  asphalt 
$2.29,  total  $11,238,  Parker  Washington  Co.; 
99th  St.,  1,380  lin.  ft.  sandstone  curbing  7  in.  x 
18  in.,  2,300  sq.  yds.  granite  top  macadam 
$1.10,  total  $4,177,  Calumet  Coal  &  Teaming 
Co.,  2926  E.  95th  St.;  Richmond  St.,  1,200 
lin.  ft.  concrete  curb  and  gutter  70  cts.,  1,800 
sq.  yds.  asphalt  $2.25,  total  $5,200,  Standard 
Paving  Co.;  Rockwell  St.,  2,250  lin.  ft.  con- 
crete curb  and  gutter  65  cts..  3,510  sq.  vds. 
asphalt  $2.17,  total  $9,819,  American  Asphalt  & 
Paving  Co. ;  Sangamon  St.,  1,250  lin.  ft.  con- 
crete curb  and  gutter  68  cts.,  1,960  sq.  yds. 
asphalt  $2.14.  total  $5,860.  .American  Asphalt 
&  Paving  Co.;  23d  PI..  3,800  lin.  ft.  concrete 
curb  and  gutter  65  cts..  6.940  sq.  vds.  asphalt 
$2.07,  total  $17,880,  R.  F.  Conway  Co.;  77th 
St.  system,  400  lin.  ft.  sandstone  curbing  5  in. 
X  ;jO  in..  24,000  sq.  yds.  asphaltic  macadam,  6 
in.  slag,  2y2  in.  limestone  $l.ti7.  total  $28,352, 
A.  J.  McAllister,  1542  W.  Garfield  Blvd. :  56th 
St..  1,262  lin.  ft.  concrete  curb  and  gutter  65 
cts.,  2,550  sq.  vds.  creosoted  wood  blocks,  $3.23, 
total  $9,482;  "Madison  .Ave.,  4,610  lin.  ft.  con- 
crete curb  and  gutter  58  cts.,  6.900  sq.  yds.  cre- 
osoted wood  block  $3.43,  total  $274.36,  Calumet 
Coal  &  Teaming  Co.:  35th  St.,  7.080  lin.  ft. 
sandstone  curbing  5  in.  x  30  in.  (i8  cts.,  15,590 
sq.  vds.  creosoted  wood  block  $3.51,  total  $65,- 
725,  Ready  &  Callahan  Co.,  133  W.  Washing- 
ton St. ;  Washington  Ave..  6,000  sq.  vds.  creo- 
soted wood  blocks  $3.38.  total  $2l',120.  The 
Ryan  Co.,  1006  Otis  Bldg. ;  alley  Van  Buren 
St.,  Lincoln  St.,  etc..  500  lin.  ft.  concrete  curb 
15  cts..  30(1  sq.  vds.  brick  $2.7o.  total  $885.  John 
A.  McGarry  &  Co.,  Security  Bldg. :  alley  Bel- 
mont Ave..  Sheffield  Ave.,  etc.,  1,460  lin.  ft. 
concrete  curb  15  cts.,  970  sq.  yds.  brick  $219. 
total  $2..>74,  Central  Paving  Co. ;  alley  State 
St.,  24th  St..  etc.,  700  lin.  ft.  concrete  curb  12 
cts..  500  sq.  vds.  brick  $2.57.  total  $1,369,  Jno. 
A.  McGarry  &  Co. ;  alley  Michigan  Ave.,  31st 
St.,  etc..  1,800  lin.  ft.  concrete  curb  12  cts., 
1,500  sq.  vds.  brick  $2.45,  total  $3,891.  John  A. 
McGarry  &  Co.;  alley  Garfield  '  Blvd.,  Michi- 
gan Ave.,  etc.,  2,390  lin.  ft,  concrete  curb  10 
cts.,  2,410  sq.  yds.  briok  $2.31.  total  $5,828,  Jno. 
.A.  McGarry  Co. ;  allej'  Michigan  .Ave..  53d 
St..  etc.,  2,660  lin.  ft.  concrete  curb,  10  cts, 
2.660  sq.  yds.  brick  $2.35.  total  $7,741,  Jno.  A. 
McGarry  Co. ;  alley  Taylor  St..  Sholto  St., 
etc.,  1,940  lin.  ft.  concrete  curb  15  cts.,  1,100 
sq.  yds.  brick  $2.31,  total  $2,974,  Jno.  A.  Mc- 
Garry Co. :  alley  Taylor  St..  Loomis  St.,  etc., 
1.200  !in.  ft.  concrete  curb  15  cts.,  900  sq.  yds. 
brick  $2.3.3,  total  $2,277.  Jno.  A.  McGarry  & 
Co..  The  work  includes  a  li-in.  Portland  ce- 
ment concrete  foundation,  2-in.  sand  cushion, 
sewer,  manhole  and  catch  basin  construction 
and  adjustment  earth  cutting,  filling  sidewalk 
construction,  etc.  Bids  for  curb  and  gutter  are 
for  granite  concrete  combined  curb  and  gutter, 
unless  otherwise  specified.  The  contracts  have 
not   been   awarded. 

^Following  are  the  lowest  bids  submitted 
to  the  Board  of  Local  Improvements,  Rochelle, 
III.,  for  constructing  sewers  in  various  streets  : 
2.720  lin.  ft.  18-in  tile,  pipe  73yo  cts..  total 
$2,000;  2,070  lin.  ft.  18-in.  CAWi  cts.,  $1,2-52;  7 
manholes,  including  iron  covers,  in  1 1th  St., 
$25.  $175 ;  5  manholes,  including  iron  covers, 
in  8th  Ave..  $25,  $125;  total  bid,  $3,553.  B.  A. 
Reynolds,  Rochelle,  III.,  awarded  contract. 
Bids  opened  May  20.  The  .Aetna  Engineering 
Bureau  are  engineers  in  charge. 

©Following  are  the  lowest  unit  bids  submit- 
ted to  the  Board  of  Local  Improvements.  Ro- 
chelle. 111.,  on  May  20,  for  furnishing  labor, 
materials,  etc..  necessary  to  construct  com- 
pleted pavements  in  11th  St..  7th  St..  6th  St., 
etc. :  10.2t)0  cu.  vds.  earth  excavation  32  cts., 
total  $3,264:  1.900  lin.  ft.  15-in.  tile  pipe  68 
cts.,  $1,292;  :3.450  hn.  ft.  12-in.  tile  pipe  60  cts., 
$2,070;  1.270  lin.  ft.  9-in.  .50  cts..  $635;  17  man- 
boles,       including    covers    with    iron,  lids,   $30. 


$510;  42  catch  basins,  including  dm  m- 
$1,470;  4,700  lin.  ft.  gravel  concreti  ^^'^ 
cinders  or  sand,  30  cts.,  $1,410;  12. 


gravel  concrete  combined  curb  ancti 
cts.,  $6,096 ;  .32,000  sq.  yds.  repress 


utter  on 
■0  hn.  ft. 


:iitter  48 
I'itriSed 
n-  Port- 


paving  brick,  2-in.  sand  cushions, 
land  cement  concrete  foundation  alialti'^""" 
ment  filler,  $1.87,  $59,840:  20  malZM'^ 
flush  tanks  to  be  adjusted  $3,  $60  Wal  vj 
$77,197.  A.  E.  Rutledge,  RochelMJi  T 
been  awarded  the  contract.  The  Aha  k  ■ 
neering  Bureau,  17  N.  La  Salle  SlChicjm 
are  engineers  in  charge.  ^' 

Indiana. 

4"Bids  will  be  received  until  10  -L  J„|,. 
3,    by    Board     of    Park     Commissijers    In 
dianapolis,    Ind.,    for   the   construct,!  of  a 
ment,  sidewalks  and  concrete  curb  id  «„(..! 
along  property  of  the  City  of  Indiapili,  at 
followmg  points:     .Along  Fall  .CreeParkMi 
nortti  drive,  at  intersection  with  Cntol 
Along  Fall  Creek  Parkway,  north  d/e  •■■ 
tersection  with   Illinois  St.     Along  il|  ( 
Parkway,    south    drive,    at    interseon 
Meridian  St. 

^•Bids  will  be  received  until  8  ^i..  i 
6.  by  Board  of  Trustees,  Petersburflnd 
the    construction    of    concrete    sideilks 
Hatnmond   is^  President  of  the  To.i  tl, 

•|«Bids  will  be  received  until  10  :ni., 
15,   by   Board   of  Jay   County   Comss" 
Portland,  Ind.,  for  the  construction  ■ 
way    in    Pike    Township.      John 
County  .Auditor. 

4"Bids   will  be  received  until  2  [in,, 
10,  by  Board  of  Posey  County  Com"' 
Mt.  Vernon,  Ind.,  for  the  construct 
gravel   roads   in   Smith   Township  , 
Bethel    Township.      J.    R.    Haines 
Auditor. 

•J"Bids  will  be  received  until  2  (m.. 
6,  by  Board  of  Clinton  County  Comsfi '• 
Frankfort,    Ind..    for    the   construe; 
gravel    roads.      C.     F.     Cromwell 
Auditor. 

^•Bids  will  be  received  until  10  :ni.june 
5.   by   Board   of  Tippecanoe  Count r.nmR. 
sioners,   Lafayette,    Ind.,   for   the  o 
of    three    gravel    roads.      G.    W. 
County  Auditor. 

^Bids  will  be  received  until  iin. 
by    Board   of   Carroll   County  Comss; 
Delphi.    Ind.,    for   the   construction  f  c: 
roads  in  Jefferson  and  Deer  Creek  jWhm; 
M.  G,  Haun  is  County  Auditor.       j 

•{•Bids  will  be  received  until  10  ;ni,, 
3,  by  Board  of  Bartholomew  CountOmi 
sioners,   Columbus,   Ind..   for  the  cstru 
of  four  gravel  roads.     Philip  J.  SatdsC 
ty  Auditor. 

•{•Bids  will  be   received  until  1  i  !' 
3.  by  Board  of  Benton  County  Com  ■ 
Fowler.    Ind.,    for   the   constructiru 
roads  in  Hickory  Grove  and  Oak  '",< 
ships.     Lemuel  Shipman  is  County  ui, . 

•{•Bids  will   be  received  until  1  im,. 
3,  by  Board  of  Martin  County  Conissii 
Shoals.   Ind.,   for  the  construction     a  ^ 
road   in   Center   Township.     J.  T.  lorr 
Countv  Auditor. 

®C.  Kirkpatrick  of  Greenfield.  Im  ha-  twen 
awarded  the  contract  by  the  Board'i  P  ' 
Works  of   Richmond.  Ind..  for  thp3^■"■ 
Fort    Wavne,   Ave.   and   West  MaiiSt. 
Hocking  'Valley    brick,    at    $1.60   p  S'l. 
Other  contracts  awarded  were:    .Allt  \\ 
paving  North  Seventh  St.,  from  Maiio  N 
A  St..  with  brick.  $:i.3O0 ;  Schneider  os„  i 
ing  the  allev  between  South  Eighth  id  • 
Sts.,  from  South  .A  St.,  north,  to  thurM 
south    of   Main    St.,   with   cement,  i^'" 
sq.  ft.,  also  for  5-ft.  cement  sidewalbn  ^ 
D  St..   from    15th   to   16th   St,,  at  i«'^' 
sq.   ft.,  and  $0.11  per  sq.  ft.  for  intsecn 
cement   walks   on   South    lOtb   St,    '"i 
F  St.    at  $0.09%.  and  sidewalks  on  'tH 
St..  from  G  to  J  St..  at  $0.09%.  ceint  ■; 
walks  $0.11.  and  brick  crosswalks  $0  :  >> 
&   Clements,    cement    sidewalks  on  ohn 
from  Sheridan  to  Bover  St.,  $0.09%sf  n  " 

®The  Vigo   County    Commission".^  ^<^'' 
Haute,    Ind.,    have   awarded    the  O'''" 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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nruction  of  the  Joseph  Ostrander 
lid  in  Otter  Creek-  Township  to  O. 
y  i  Prairie  Creek  Township,  at  S5,800. 
b  rds  of  Benton  and  Tippecanoe  coun- 
ifssioners,  Fowler,  Ind..  rejected  all 
i:eA  May  21  for  the  construction  of  a 
r.d  on  the  line  between  said  counties, 

the  Harrington  Road.  The  road 
eire-estimated.      Lemuel    Shipman    is 

Benton  county. 

Iowa. 

Iivill  be  received  until  June  4,  by  City 
II,  la.,  for  the  construction  of  13,000 
pavement.  Bids  will  be  considered 
1  wood  block,  asphalt  and  concrete. 
1-ne  is  City  Engineer. 
i.i-ill  be  received  until  S  p.  ni.,  June  4, 
,teusche.  city  clerk,  Clinton,  la.,  for 
tary  labor  and  inaterial  for  the  con- 
ijf   pavement   on    Fifth    Ave.      Bids 

eived  on  creosoted  wood  block,  vit- 
ic,  asphalt  and  concrete.  J.  G.  Thorne 

ineer.  Official  advertisement  will  be 
1  where  in  this  issue. 

ity  Council  of  Cedar  Falls,  la.,  has 

)  he   contract    for    the    paving    of    a 

streets  with  asphalt  to  the  \V.  A. 

ving  Co .  at  $1.44  per  sq.  yd.     The 
include  about  23.000  sq.  yds.,  and 

mpleted  by  Oct.  1-5. 

1  y  Council  of  Greenfield,  la.,  has 
;  resolution  ordering  the  paving  of 
;  locks.    Bids  will  be  asked  on  brick 

:te. 

•  Council  of  Marshalltown,  la.,  has 
1  evolution  calling  for  the  paving  of 
li.il  3  blocks  of  streets,  as   follows: 

t..  Summit  to  Jerome:  Park  St.. 
.  Fourth :    Second     St..    Church     to 

fth  St.,  Jerome  to  end  of  paving: 

t.,  Third  to  Fourth :  Fremont  St., 
I  ourth ;  Sixth  .\ve..  Main  to  Church. 
i5t.,  First  to  Second. 
;■  Council  of  Des  Moines.  la.,  has 
necessary  to  improve  the  follow- 
I  streets  by  constructing  bitulithic 
ivith  2-in.  wearing  surface  on  a  h-m. 
I  ement  foundation  :  22nd  St.,  from 
now  in  place  at  University  .\ve. 
ring  now   in   place   at    Forest   Ave. 

song  is  City  Clerk. 

Kansas. 

i.ill  be  received  until  noon,  June  8, 

f  rk  E.  R.  Kirkpatric.  Anthony.  Kan., 
'Hstruction   of   curb   and   gutter   on 

!-ts  of  North  and  South  Jennings 
Anthony  .A.ve. 

ill  be  received  until  2  p.  m..  Mav 
H.  Krienhagen.  City  Clerk,  Inde- 
Kan..  for  grading,  paving,  curbing 
ng  North  Fifth  St.  from'the  north 

'rtel  St.  to  the  north  line  of   Syca- 

ncliiding  the  following  appro.ximate 

Curb   and   .gutter.    4,842    lin.    ft. : 

1.  ft:  brick  paving.  0.281   sq.  yds.: 

tation,  5.813  cu.  yds.:  rock  e.xcava- 

'  cu.  yds. :  header  curbing.  .351  lin. 
asins,  2:  15-in.  tile  drain  sewer.  250 
icrete  gutter.  .50  lin.  ft. :  curb  irons, 
:  3-ft.  brick  drain  sewer,  200  lin. 
ind  specification  mav  be  seen  at  the 

■e  Cit)^  Engineer.  A'  D.  Stivers. 


I  Kentucky. 

■ill  be  received  until  Mav  2P,  bv 
Public  Works.   Louisville.  "Ky.,   for 

ction  of  two  streets,  estimated  to 

Louisiana. 

|ill  be  received  until  2  p.  m  .  June 
|n  of  Jeanerett,  La.,  for  concrete 
.street  paving.  Plans  and  specifica- 
|are  on  file  with  Warren  B.  Reed, 
■ngineer.  1013  Hibernia  Bank  Bldg.. 
ins.  La. 

1  Maiyland. 
esapeake  Construction  Co.,  Pres- 
las  been  awarded  the  contract  bv 
I  of  Carolina  County  Commission- 
'•  Md.  for  the  construction  of  1.65 
;)ne  road  along  the  Denton-Willow 


Pond     road,     between      Denton    and    Willow 
Tr-'-no°  ^„"  "■'-"  '"■'^'ge.    The  contract  price 
1-  >4o,oy8.     Bids  were  opened  Mav  21  by  W. 
U.  .Anderson,  clerk. 

. ,  T''«  ^^.^i"^  Commission  of  Baltimore. 
-\id  K.  Keith  Conipton  chairman,  has  out- 
lined additional  paving  for  the  following 
.-.treets :  Lexington  St.  from  .\isquith  to  Cen- 
tral .Vve. ;  Granby  St.,  from  F.ast  Falls  .A.ve.  to 

■^xeter  St. .  E.xeter  St.,  from  Baltimore  to 
Lombard;  Front  St.,  from  Baltimore  to  Lom- 
bard. East  St..  from  Front  to  Low;  Castle 
St.,  from  Fayette  to  Madison  ;  Richmond  St 
trom  Cathedral  to  Howard:  Low  St.,  from 
hast  to  Aisquith;  Exeter  St..  from  Fayette  to 
Low ;  Linden  .-Xve..  from  Dolphin  St  to  North 
.\ve. :  Bolton  St.,  from  Lafayette  .\ve.  to  North 
a^^\  l-3"^a'e  St..  from  Madison  to  Eutaw 
11.;  Lanvale  St.,  from  Linden  Ave.  to  Park 
.Ave.;    McCulloh   St..   from  Lafavette  .\ve    to 

Vr'"'!.''  •"^^'*^-  •  ^^'■'^'  ■^^■<-"  •  '■■""'  L-i'iivale  to  Mc- 
.Mechen.  In  addition  to  the  above  the  follow- 
ing are  to  be  paved  with  vitrified  block; 
Dover  St.,  from  Eutaw  to  Hopkins  PI. ;  Lem- 
mon  St.,  from  Greene  to  Fremont  Ave.;  Ger- 
man St.,  from  Penn  to  Fremont  .\vt.\  Forest 
St..  from  Lexington  to  Orleans.  Central  \ve 
will  be  repaved  from  Favettc  St.  to  Harford 
.\ve. 

.\  delegation  of  Queen  Anne's  Countv  re- 
cently conferred  with  Chairman  O.  E.  Weller 
of  the  State  Roads  Commission,  Baltimore, 
Md.,  relative  to  the  construction  of  State-aid 
roads  in  the  county.  The  last  legislature  au- 
thorized the  county  to  issue  $.50,000  worth  of 
bonds  for  roads  and  bridges.  Centerville  is 
the  county  seat  of  Queen  Annes  Countv 

®The  Warner.  Quinlan  .Asphalt  Co.,  'Svra- 
cuse.  N.  v..  has  been  awarded  the  contract 
by  the  Board  of  .\wards  of  Baltimore.  Md.. 
for  Contracts  Nos.  14,  15  and  Ifi,  consisting  of 
sheet  asphalt  and  bituminous  concrete,  at 
$78,012.  The  contract  for  the  construction  of 
granite  blocks,  known  as  Contract  No.  18,  was 
awarded  to  Cunningham  Paving  &  Construc- 
tion Co..  i:W5  .\rch  St.,  Philadelphia.  Pa.  at 
approximately  $28..52(;.  Chas.  A.  Edel  is  Sec- 
retarv-  of  the  Paving  Commission. 

Massachusetts. 

®The  Paving  C.jmmittce  of  Westfield, 
Mass.,  has  awarded  the  contract  for  laving  the 
artificial  stone  walk  in  Main  and  Elm  Sts. 
from  the  factory  of  the  V.  S.  Whip  Co.  to 
Chapel  St..  on  the  east  side  of  the  street  and 
on  both  the  east  and  west  sides  of  North  Elm 
St..  from  Pochassic  to  LTnion  Sts..  and  con- 
structing curbing  for  the  same,  to  Lopardo, 
Way  &-  Cellilli  of  Springfield,  Mass..  at  $4,490. 

®Fred  S.  &  .\  D.  Gore  Corporation  of  Bos- 
ton. Mass..  has  been  awarded  the  contract  bv 
the  Department  of  Public  Works  of  that  city 
for  the  construction  of  wood  block  pavement 
in  Massachusetts  Ave.  ("northerly  side),  be- 
tween Tremont  and  .\Ibany  Sts.'.  at  $32,179. 
Other  bidders  were :  James  Doherty.  $32.317 ; 
Hugh  J.  McGuire.  $32,447;  Coleman  Bros.. 
$3.3,819  and  $3.5.011;  J.  C.  Coleman  &  Sons 
Co.,  $.33,840:  Frank  O'Connell.  $35.t)10;  Wil- 
liam L.  Dolan,  $37,389. 

®The  Department  of  Public  Works  of  Bos- 
ton. Mass..  has  awarded  the  contract  for  the 
construction  of  wood  block  pavement  in  Ham- 
mond St.,  between  Shawmut  Ave.  and  Tre- 
mont St.,  to  the  Fred  S.  &  .\.  D.  Gore  Cor- 
noration  at  $17,831.  Other  bidders  were: 
Hugh  J.  McGuire.  $17,831 ;  James  Dohertv, 
$18.7.30:  J.  C.  Coleman  &  Sons  Co.  $18,782; 
William  L.  Dolan.  $20,464. 

Michigan. 

•{•Bids  will  be  received  until  1  p.  m..  May 
31,  by  Board  of  Public  Works.  Grand  Rapids, 
Mich.,  for  the  construction  of  a  sewer  in 
Canal  St.  (now  Monroe  .\ve.)  from  Dean  St. 
to  Hickory  St.  (now  Comstock  St.)  and  in 
Comstock  St..  from  Monroe  .\ve.  to  Coit 
.\\t.  and  in  Coit  \\t..  from  Comstock  St.  to 
Burr  Oak  St. ;  also  in  Burr  Oak  St.  and  said 
street  extended  from  Coit  Ave.  to  Oakwood 
.\ve.  (so-called)  extended;  thence  south  to 
near  the  north  end  of  said  last  named  avenue : 
thence  southeasterly  to  Plainfield  .•\ve.  to  cul- 
vert north  of  .Ann  St..  according  to  the  plans 


and  specifications  on  file  at  the  office  of  the 
Board.  L.  D.  Cutcheon  is  Secretary  and  Gen- 
eral  Manager. 

•{•Bids  will  be  received  until  7  ;:30  p.  m.,  May 
31,  by  Board  of  Public  Works,  Saginaw,  Mich. 
V\'.  F.  Jahnke,  Clerk,  for  improving  by  pav- 
ing the  following  streets  or  avenues  in  said 
city :  Howard  St.,  Holland  .\ve.  to  .\twater 
St.:  Ninth  St.,  Janes  Ave.  to  Walnut  St.; 
Carlisle  St.,  Warren  .'\ve.  to  Second  St. ; 
Brown  St.,  Holland  .\ve.  to  Remington  St. ; 
Fourth  .\ve..  Walnut  St.  to  Perkins  St. ;  Perry 
St.,  Michigan  .A.ve.  to  Queen  St.  Each  pro- 
posal must  be  accompanied  with  a  certified 
check  on  a  bank  in  the  City  of  Saginaw,  or  a 
New  ^ork  draft  in  the  sum  of  $.5,000.  or  a 
proportional  amount  as  fixed  by  the  City  En- 
gineer, payable  to  the  City  Treasurer.  Pro- 
posals will  be  received  for  any  one  or  all  of 
said  streets  for  the  following  materials  :  Sheet 
asphalt  on  concrete  foundation,  block  asphalt 
on  concrete  foundation,  brick  on  concrete 
foundation,  creosoted  block  on  concrete  foun- 
dation, bituminous  concrete  on  concrete  foun- 
dation, bitulithic  on  concrete  foundation,  bitu- 
minous concrete  on  macadam  foundation,  bitu- 
lithic on  macadam  foundation,  bituminous 
macadam,  concrete  pavement. 

•J«Bids  will  be  received  until  June  7  by  city 
of  Jackson,  Mich.,  for  the  construction  of 
2,.50O  sq.  yds.  of  asphaltic  concrete  brick,  etc., 
on  concrete  foundation.  A.  W.  D.  Hall  is  city 
engineer. 

The  Common  Council  of  Monroe,  Mich.,  has 
passed  an  ordinance  establishing  the  grade  of 
Second  St.,  from  Smith  to  East  Chester  St., 
and  instructing  the  city  engineer  to  prepare 
plans  and  specifications  for  the  paving  of  the 
street  witth  brick  or  some  other  material. 

The  Common  Council  of  Monroe.  Mich., 
has  passed  an  ordinance  establishing  the 
grade  of  Second  St.,  from  Smith  to  Elasi 
Chester  St.  with  brick  or  some  other  material. 
The  city  engineer  will  prepare  plans  and 
specifications. 

®The  Iron  County  Road  Commission,  Crys- 
tal Falls,  Mich.,  A.  L.  Burridge.  Engineer,  on 
May  13,  awarded  the  contracts  for  the  build- 
ing of  8  miles  of  road  from  Iron  River  to 
Beechwood  and  from  the  Brule  River  to  Mas- 
tadon  to  the  McGrath  Construction  Co.  of 
Green  Bay,  Wis.,  at  the  following  prices ;  Iron 
River.  Beechwood  Road — Clearing  per  acre, 
$45 ;  grubbing  per  square.  $0.40 ;  earth  excava- 
tion, per  yd  $0.29;  loose  rock,  per  vd.  $.60; 
solid  rock,  per  yd.  $1.40,  and  overhaul,  $(101%, 
Brule  River.  Mastadon  Road.  4  miles — Clear- 
ing, per  acre  $25 ;  grubbing  per  square.  $0..3.5 ; 
earth  excavation,  per  vd.  $0.24 ;  loose  rock,  per 
vd.  $0.60;  solid  rock,  per  vd.  $1.40,  and  over- 
haul. $0.01%. 

Minnesota. 

•{•Bids  will  be  received  until  June  18  at  the 
office  of  the  county  auditor.  Winona,  Minn., 
for  the  macadamizing  of  about  21  miles  of 
road.  O.  B.  Leland  is  engineer.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

®The  General  Contracting  Co.,  1226  Ply- 
mouth Bldg.,  Minneapolis.  Minn.,  has  been 
awarded  the  contract  by  the  Hennepin  County 
Commissioners.  Minneapolis,  Minn.,  Al.  P. 
Erickson,  County  .A.uditor,  for  the  building  of 
Road  No.  41,  Contract  No.  26.  commencing 
at  the  city  limits  and  running  westerly.  The 
road,  which  is  3  8-10  miles  long,  will' be  im- 
proved with  bituminous  macadam  and  will 
cost  $50,000.     Bids  were  opened  May  20. 

The  Council  Ways  and  Means  (Committee. 
Minneapolis.  Minn.,  has  voted  to  recommend 
the  issuance  of  $375,000  permanent  improve- 
ment bonds.  This  money  will  be  used  for  the 
season's  paving  in  the  city. 

Mississippi. 

^Bids  will  be  received  until  8  p.  m..  June 
4,  by  Mayor  and  Board  of  .Mdermen,  Koscius- 
ko. Miss.,  for  the  construction  of  the  concrete 
sidewalks  and  crossings,  as  per  plans  and  spec- 
ifications on  file  with  the  Mavor.  .A.  certified 
check  for  $250  must  be  filed  with  each  bid. 
Specifications   may   be   obtained   of   Xavier  A. 


4" indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Kramer,    Magnolia.    Mi.ss..    Engineer,    for    J-iJ. 
J.  H.  Hollingsworth  is  Clerk. 

U.  S.  Highway  Engineer  D.  H.  Burrell  has 
been  sent  by  the  government  to  supervise  the 
construction  of  good  roads  in  Yazoo  County, 
Miss.,  for  which  bonds  were  recently  voted  to 
the  amount  of  $7.5,000.  Yazoo  City  is  the 
county  seat. 

Missouri. 

The  County  Court  of  Nodaway  County.  Mo., 
has  authorized  an  election  in  Union  Town- 
ship for  June  1  for  the  purpose  of  voting  on 
the  issuance  of  bonds  in  the  sum  of  $15,000 
for  permanent  road  improvement  in  the  town- 
ship.    Maryville  is  the  county  seat. 

Montana. 

®The  Bufifalo  Steam  Road  Roller  Co..  Buf- 
falo, N.  Y.,  has  been  awarded  the  contract  by 
the  Mayor  and  City  Council  of  Helena.  Mont., 
for  furnishing  one  r2-ton  steam  road  roller. 
I.  M.  Bates.  Portland.  Ore.,  is  northwestern 
agent  for  the  company.  Bids  were  opened 
May  15. 

Nebraska. 

•J'Bids  will  be  received  until  8  p.  m.,  June 
7.  by  Havelock,  Nebr.,  for  10,000  sq.  ft.  ©f 
cement  sidewalks  and  on  thirty  more  or  less 
concrete  street  crossings.  Charles  A.  Currie 
is  City  Clerk. 

New  Hampshire. 

^Bids  will  be  received  until  June  14  by 
State  Highway  Department.  S.  P.  Hooker  su- 
perintendent. Concord,  N.  H..  for  the  con- 
struction of  1%  miles  of  native  stone  road  in 
Tilton,  N.  H..  and  2  miles  of  native  stone  road 
in  Rochester,  N.  H. 

New  Jersey. 

^Bids  will  be  received  until  12  p.  ra.,  June 
3,  by  Board  of  Street  and  Water  Commis- 
sioners, Jersey  Citj',  N.  J.,  for  the  improve- 
ment of  Lake  St.  between  Hudson  Blvd.  and 
Germania  Avt.,  in  accordance  with  plans  and 
specifications  on  file  with  E.  B.  Lee.  Clerk. 

The  Street  Committee  of  Camden  City.  N. 
J.,  Council  has  decided  to  advertise  for  bids 
for  the  construction  of  an  asphalt  plant  for 
the  city  which  will  probably  cost  $15,000,  It  is 
the  purpose  of  the  committee  to  prepare  all 
asphalt  for  street  paving,  buying  it  in  its  crude 
state.  The  plant  will  probably  be  erected  near 
the  city  workhouse. 

New  York. 

^Bids  will  be  received  until  3  p.  m..  June  3, 
by  Board  of  Contract  and  Supply,  Albany.  N. 
Y',.  for  the  improvement  of  Livingston  Ave, 
from  the  east  curb  line  of  Thornton  St.  to  the 
east  curb  line  of  Judson  St.  This  w'ork  in- 
cludes grading,  paving  the  carriageway  with 
vitrified  paving  blocks  on  a  concrete  founda- 
tion, setting  granite  curb,  repairing  and  laying 
sidewalks  with  flags  and  vitrified  bricks,  build- 
ing receiving  basins  and  laying  a  vitrified  pipe 
sewer  under  the  north  sidew'alk.  Isidore 
Wachsman  is  secretary  of  the  board. 

^Bids  will  be  received  until  8  p.  m.,  June  6, 
by  Board  of  Public  Works,  Fulton,  N.  Y'.,  for 
the  construction  of  brick  pavement  with  con- 
crete curbs  from  the  west  line  of  West  First 
St.  on  West  Broadway  to  the  D„  L,  &  W, 
railroad  tracks.  Each  proposal  must  be  ac- 
companied by  a  certified  check  payable  to  the 
order  of  the  city  chamberlain,  Fulton.  N.  Y„ 
in  amount  of  5  per  cent  of  the  bid.  Plans  and 
specifications  may  be  had  at  the  office  of  the 
city  engineer.  -59  S,  First  St.,  Fulton,  N.  Y'., 
upon  deposit  of  $5,  The  following  is  the  esti- 
mate of  the  work  to  be  done :  9,900  sq,  yds. 
brick  pavement,  3,300  lin.  ft.  cement  curb,  212 
lin.  ft.  stone  headers.  ],700  ft.  lo-in,  vit.  storm 
sewers,  300  ft,  12-in.  branch  pipe.  4  catch  ba- 
sins, I)  inlets.  3  manholes.  5  manholes  to  be 
remodeled,  2,000  sq.  ft.  new  cement  sidewalk. 
1.500  sq.  ft.  cement  walks  to  be  taken  up  and 
relaid,  1  concrete  protection  wall,  24  ft,  r2-in. 
cast  iron  pipe,  00  ft.  8-in.  cast  iron  pipe,  John 
Frawley,  president  Board  of  Public  Works. 

©The  borough  of  Richmond.  New  York 
City.  George  Cromwell,  president,  has  award- 
ed the  contract  for   furnishing  and  delivering 


liu.OOO  gals,  of  macadam  road  binder  with  as- 
phalt base  to  the  Standard  l")il  Co.  at  $3..540 
and  Wm.  S.  Van  Chef,  Point  Richmond,  New- 
York  City,  $388.     Bids  were  opened  May  21. 

®John  J.  Fitzpatrick  &  Sons  of  Plattsburgh, 
N,  Y.,  have  been  awarded  the  Contract  by  the 
Board  of  Public  Works  of  that  city  for  the 
construction  of  1.500  sq.  yds.  of  creosoted 
wood  block  pavement  at  $3,11  a  square  yard. 
Bids  were  opened  May  20  by  C.  .\.  Barnard, 
city  clerk. 

®Warren  Bros.  Co.,  Boston,  Mass,,  has 
been  awarded  the  contract  by  the  city  of  New- 
burgh,  N.  Y,,  D,  J.  Coutant  city  clerk,  for  re- 
surfacing the  roadway  of  Broadway,  between 
the  west  side  of  Libert"  St.  and  the  east  side 
of  Mill  St.,  with  bitulithic.  The  contract  price 
is  $20,850.  Bids  were  opened  May  20.  Wil- 
liam J.  Blake,  Jr..  is  city  engineer. 

®The  Board  of  Contract  and  Supply  of 
.\lbany,  N.  Y.,  Isidor  Wachsman,  Secy.,  has 
awarded  the  following  contracts  for  the  pave- 
ment of  certain  streets :  Cuyler  Ave.  from 
Delaware  .^ve,  to  the  city  line,  P.  W.  Mul- 
berry, $5,557 ;  West  \'an  Yechten  St,,  from 
Second  Ave.  to  Whitehall  St.,  P.  W.  Muldorry, 
$9,848 ;  Livingston  .Ave.,  from  Thornton  St. 
to  Judson  St.,  P.  W.  Mulderrv,  $9,886 :  Plain 
St..  from  Phillip  St.  to  Eagle  St.,  B.  F.  Mul- 
derrv, $1,680  ;  Providence  St..  from  Quail  St. 
to  Ontario  St.,  T,  Henry  Duuiary,  $11,004: 
Mercer  St.,  Quail  St,  to  Ontario  St.,  T.  Henry 
Dumarv,  $9,694 :  Warren  St.,  West  Lawrence 
St,  to  Allen  St.,  B.  F.  Mulderrv.  $1,637:  Lin- 
coln ,'\ve.,  .\llen  St..  westerly,  B.  F.  Mulderrv, 
$6,067. 

The  Common  Council  of  Lockport,  N.  Y,, 
has  been  petitioned  to  pave  Washburn  St„ 
from  East  Ave.  to  High  St..  with  a  2-in.  as- 
phalt surface  over  the  present  pavement  on  a 
10-year  guarantee. 

Following  bids  were  received  May  20  by 
Commissioner  of  Public  Works  F.  M.  West- 
cott  of  Syracuse,  X.  Y..  for  street  sprinkling: 
District  No.  .3— C.  P,  DeLong  &  Son,  $2.37: 
Daniel  A.  Kellev,  $2.50 :  American  Car  Sprink- 
ler Co.,  $2.59:  R.  S.  Weston  Truck  Co.,  $2,40. 
District  No.  4— C.  P.  DeLong  &  Son,  $2.97: 
C.  T.  Hookway,  $2.68 :  Daniel  A,  Kellev,  $3.05 : 
R.  S.  Weston  Truck  Co.,  $2,50 :  .'\merican  Car 
Sprinkler  Co.,  $2.90.  District  No.  5— C.  P, 
DeLong  &  Son,  $2,75 :  Daniel  A,  Kelley,  $2,33 : 
.\merican  Car  Sprinkler  Co,,  $2.79 :  R,  S. 
Weston    Truck   Co.,  ^$1.94. 

Ohio. 

^Bids  will  be  received  until  noon.  June  4, 
by  Director  of  Public  Service,  Bellaire,  O., 
for  furnishing  the  necessary  labor  or  ma- 
terials for  the  improvements  of  the  following 
';treets,  to-wit :  Pine  .'\lley  from  42nd  St.  to 
44th  St,,  by  grading  and  paving.  Walnut 
.Alley,  from"  48th  St.  to  49th  St.,  by  grading 
and  paving.  Hamilton  St.,  from  32nd  St.  to 
Boundary  St. :  Boundary  St„  from  Hamilton 
St.  to  Washington  St.,  and  Washington  St. 
from  Boundary  St.  to  26th  St..  as  one  im- 
provement, by  grading,  constructing  necessary 
culverts,  drains  and  retaining  walls,  and  by- 
paving.     R.  E.  Crow  is  Clerk. 

^Bids  will  be  received  until  noon,  June  14, 
by  County  Commissioners,  Steubenville,  O., 
for  the  necessary  labor  and  materials  to  con- 
struct the  Bantam  Ridge  Free  Turnpike  Road 
in  Cross  Creek  Township,  Jefferson  County, 
Ohio,  in  accordance  with  the  plans  and  spec- 
ifications now  on  file  in  the  office  of  the 
County  Commissioners.  Total  length  of  said 
Free  Turnpike  Road  17,787  ft.:  divided  into  2 
sections.  Section  No.  1,  Station  No.  0  at  resi- 
dence of  D.  K,  .Andrew-s  to  the  line,  between 
the  farms  of  Joseph  M,  Thompson  and  Joshua 
F,  Rine,  total  length  11,300  ft.  Section  No,  2. 
Station  No.  0  on  line  between  the  farms  of 
Tos.  M.  Thompson  and  Joshua  F.  Rine,  to  the 
Southern  terminus  of  the  road  at  Fernwood 
Station.  Total  length  6,487  ft,  A  certified 
check  in  the  sum  of  $300  must  accompany 
each  bid. 

•J>Bids  will  be  received  until  noon,  June  17, 
by  Paul  B,  Van  Winkle,  Village  Clerk,  Rich- 
wood.  0„  for  furnishing  the  necessary  ma- 
terial  and    labor    for   improving   Bomford    St. 


No.  T> 


•«lion  of 
btiA-  or 


from   the    West   Line   of   the  N, 
Railroad   right  of   way  to  the  int 
Pearl    St.    by    paving   with    vitrifii 
asphalt  block  to  the  width  of  24  I 

•J«Bids  will  be  received  until  nci  T„ 
by    Director   of    Public    Service,  C^j,; 
0„  for  furnishing  the  necessary  lalfaJ     ' 
terial  for  paying  Hughes  St,  fromJarVf,"?,' 
to   Oak  Hill   Ave.,  and   Olivet  CoHimI 
Hughes  St.  and  Lot  No.  1-2077     I  u  v 
Millin  is  Clerk,  f    ' 


•J'Bids  will  be  received  until  ncl.  ]„, 
y    Director   of    Public    Service,   \inost 


line  i, 
for  paving  Garfield   St,,  f rom  larkti'*^ 


to  Glenwood  .Ave.  Plans  and  sSfic'aii™, 
are  on  file  with  the  City  Engina  W  u 
McMillin   is   Clerk.  i         " 

•J'Bids  w-ill  be  received  until  nci,  Juw  .1 
by    Director   of    Public    Service,  \t  .      ' 
O.,   for  the  necessary   labor  and  i: 
paving  Worthington   St.,  from  Fe- 
Jefiferson  St.     W.  H.  McMillin  is  -r 

•J'Bids  will  be  received  until  n. , 
by    Director   of    Public    Service,  ^u 
O.,    for    furnishing    the    necessar\  .: 
material  for  paving  Darrow  St.,  be 
rod  .Ave.  and  Shelby  St.     W.  H     ' 
Clerk. 

•J'Bids  will  be  received  until  ni , 
by    Director    of    Public    Service,  ^  ■: 
O.,  for  furnishing  the  necessary  la 
terials  for  paving  Homer  Ave.,  fr 
St.    to    the    city    limits,      W.    H.     \ 
Clerk. 

^Bids  will  be  received  until  Jui  ! 
vertisement)     by     Commissioner 
County.  Chardon.  O..  for  grading 
with  bituminated  concrete  the  Scot 
Road,  8.960  ft.  long  and  14  ft.  wide.-;, 
to    cost    $11,843.      H.    A,    Cowless  C 
.Auditor, 

®The    Mapel-Mullen    Construct)  i 
Lima.   O.,  has   been   awarded  the  rt- 
F.    E.    Harman,    director    of    pul 
Lima,  for  grading,  curbing,  draini 
ing   the   central   portion   of    Brice 
Metcalf   St.  to  Washington  St.,  v 
brick  pavement,  at  $1,960.     The  «  , 
cement  curb  and  gutter,  brick  pa\j 

Crete  foundation,   catch  basins,  dr:  

Bids  w-ere  opened  May  15, 

®Chas.    Bird    of    Springfield,  C  li!'  Kt 
awarded  the  contract  bv  the  comn 
Co.shocton  county-,  Coshocton,  0,. 
and  paving  with  a  bituminous  siir 
water-bound   macadam,   the   Walli 
Gilford  road,  in  New  Castle  and 
ships,    said    county.      The    contr.i« 
$16,170.     The  length  of  the  road 
and  the  width   12  ft.     James  R. 
lumbus,  0„  is  state  highway  comr  ■ 

©William  Schwartz  of  Omega, 
awarded  the  contract  by  the  comn  : 
Morgan  'county    at    McConnellsv: 
.grading  and  paving  with  brick  th 
Road   in   Windsor   and   Penn  tow 
county,  at  $14,500,     The  length  o: 
6,500    ft.    and    the    width    12    ft.  ;. 
Marker,  Columbus.  O..  is  state  hi:wa> 
missioner.     Bids  were  opened  Maj4, 

®W.   C.    Wooley   of   Marion,  C  ha- 
awarded  the  contracts  by  the  Cavil  ' 
Commissioners,  Carrollton,  0.,  for  <■ 
paving  with  brick  the  Petersburg  - 
ter   and   Union   Townships   for  a  -■ 
5,500  ft.,  at  $13,592,  and  for  pavin  i ' 
the  Steubenville-Canton  road  in  C  :■' 
ship  for  a  distance  of  7,025  ft.,  at  : 
were  opened  May  17.     James  R  ^' 
umbus,  O.,   is  State  Highway  Coi 

®The   Board   of   Control  of  Li  ■ 
awarded  the  contract  for  the  pav:;  t'! 
Ave.,   from  Washington  to  Metc3  St. 
Metropolitan    vitrified    brick    to   ■: 
Mullen  Construction  Co.  of  Lim.i 

®Springer  &  Rogers  of  New  ,.i- 
O..  have  been  awarded  the  cont:t  ■ 
Tuscarawas  County  CommissicR. 
Philadelphia,  for  the  additional  *^ 
paving  on  the  Wooster  road  at  $5w^ 
Ham  Erode  &  Co.,  of  Newcomersfn.  ' 
$23,599  on  the  work. 

Following  low  bids   were  recer        '" 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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iity  of  Dayton,  O.,  tor  paving  work, 
,  not  to  be  awarded  for  some  time : 
I  St  of  Wayne  Ave.,  from  Short  St.  to 
'  with  cement.  Yount  &  Jackson,  S82o  : 
iammer.  brick.  $1,12.5.  Forest  .\ve.. 
Ihman  to  Rung  Sts.,  with  straight  ce- 
■bing  on  brick,  David  Beard,  $!-5,247: 
(,l>ined  curb  and  gutter.  Andrew,<  .As- 
ving  Co.  $17,211:  on  asphalt  block. 
(Paving  Block  Co..  2-in.  block.  $19,- 
,'^-in.  block,  $20,072:  on  .3Vfe-in.  creo- 
lod  block.  W.  J.  Kernan  &  Co..  $21,- 
irest  .^ve..  from  Rung  St.  to  Main 
straight  cement  curb  and  brick  pave- 
ivid   Beard.   $14.8.59 :    with    combined 

I  gutter  and  asphalt  paving,  American 
tion    &•    Supply    Co..    $17,730:    on    2- 

r  It  block,  the  .\sphalt  Block  Paving 
0<)3-  on  2%-in.  asphalt  block,  .\s- 
;>ck' Paving  Co.,  $18,918:  for  creo- 
iod  block,  .\merican  Construction  & 
o..   for  3-in.   block.  $21.1.30.     Clover 

II  Fillmore  to  Nassau  St.,  on  brick 
ii;ht  cement  curb.  David  Beard.  $11.- 

ry  St.,  from  Bayard  to  the  levee,  on 
,ement    with    straight    cement     curb. 
d  Jackson.  $29,01-5. 
ty   Council   of   Toledo,    O..   has    ap- 

resolution  providing  for  the  paving 
lit  St..  from  Cherry  to  Perry  Sts. 
onth  pavement.    City  Engineer  G.  \V. 

ill  prepare  plans  and  specitications. 

Oklahoma. 

mil  lie  received  until  7:30  p.  m..  June 
J.   Kohr.  city  clerk.   Poteau.   Okla.. 

ig,  macadamizing,  curbing,  guttering 
.  ng  the  following  streets  and  avenues 

ty  of  Poteau,  Okla..  to-wit :  Dewey 
m  Frisco  right  of  way  to  the  Kansas 

hern  right  of  way :  Clayton  .\ve.. 
iKcnna   St.   to    Bagwell    St.:    Parker 

rom  Frisco  right  of  way  to  Walter 
I   Ave.,  from  Walter   St,  to  BagAvell 

1  .\\e..  from  Witte   St.   to   Bagwell 

»ell  St..  from  Sage  Ave.  to  Amos 
I  Iter  St.,  from  Dewey  Ave.  to  Amos 

•per  St..  from  Rogers  Ave.  to  Ward 
'  ttc  St..   from   Dewey   .Ave.   to   Elm 

Kenna    St..    from    Dewey    Ave.    to 

Oregon. 

liross  of  Sheridan,  Ore.,  has  been 
he  contract  by  the  citv  of  William- 
'  R.  W.  Jones,  McMinnville,  Ore.. 
I  for  the  construction  of  concrete 
i  and  macadam  on  Main  St..  from  .A 
!it .  approximately  5,000  sq.  vds.  The 
I  rice  is  $10.1'"'.     Bids  were  opened 

Pennsylvania. 

;«ill  be  received  until  7   p.  m  ,  June 

[.  Simeral,  Secretary  of  Council.  (39 

.\ve.,    Bc'.levue.    Pa.,    for    grading. 

aving,  laying  a  cement  sidewalk  on 

I  of   street,    constructing   a    Ligonier 

lag  on  east  side  of  street  and  other- 

|>ving  S,  Fremont  St.  from  Division 

right  of  way  line  of  the  P..  Ft.  W. 

.Approximate  quantities:     1,.500  ft. 

Ding,   2.900    sq.    yds.    Hillside    brick 

•  ng.  3-50  cu.  yds.  concrete,  100  ft. 
■n  .sewer.  8  storm  sewer  inlets,  1.300 
t  r  block  railing,  2,000  cu,  yds.  exca- 
1*0  sq,  ft.  cement  sidewalk.  Council 
lie  right  to  reject  any  or  all  bids. 
1  specifications  can  be  seen  and  bid- 
.s  obtained  at  the  office  of  the  bor- 
iieer.    A  certified  check  for  $-500  to 

•  each  proposal.  John  McBride. 
I  ngineer,  room  708  Fitzsimons  Bldg.. 
1   Pa. 

i  ill  be  received  until  June  18  by  the 
may  Department.  Harrisburg.  Pa., 
iprovement  of  10,.344  ft.  of  roadway 
I  No.  142  in  Salisburg  Township. 
rZounty:  1.337  ft.  in  Wharton  Town- 
:te  County,  and  45.460  ft.  on  Route 
1  Bucks  County.  E.  M.  Bigelow. 
.  Pa.,  is   State  Highway   Commis- 

!partment  of  Highways  of  Easton. 
varded  the  following  contracts  for 


pavmg  work:  Busiikill  Quarrv  &  Construc- 
r',°",.i  -m'^  ■"  ^^y'"S  amiesite  pavement  on 
Bushkill  St.,  between  Second  and  Fourth  Sts., 
as  follows:  .\mic>ite,  S1..5.5  per  sq  vd. :  con- 
crete gutters,  $0.50  a  Hn.  ft,:  resetting  curb, 
i0.40  a  ft.  Frank  Mclnernev.  laving  ^Dolar- 
way  pavement  on  Second  St..' between  North- 
ampton and  Ferry  Sts.,  as  follows:  $1.34  a 
'q.yd. ;  gutters,  $0.48  a  lin.  ft, ;  resetting  curb. 
S0.30  a   ft. 

©Following  bids  were  received  Mav  21  by 
the  State  Highway  Department,  Harrisburg, 
Pa.,  Edward  M.  Bigelow,  Commissioner,  for 
the  construction  of  five  sections  of  main  high- 
ways  in   various   parts   of   the   state: 

Route  26— Union  Countv.  Buffalo  Township. 
18,100  ft.  .Vsphaltic  Concrete— NeflE  &  Horn, 
Slatington,  Pa.,  $70,t>84 :  Chas.  T.  Eastburn 
(awarded  contract),  Vardlev,  Pa..  $t;i,441  : 
Blaisdell  &  Sheldon,  Punxsut'awnev,  Pa  ,  $75,- 
5.39:  The  Emery  Construction  Co.,'Mt.  Jewett, 
Pa.,  $79,825:  The  McNernev  Construction 
Co.,  Canton.  Pa..  $66,7-53:  Stuckcr  Bros.  Con- 
struction Co.,  Harrisburg,  Pa.,  $66,9-52-  G. 
Ralph    March,    Philadelphia.    Pa.,   $76,883. 

Route  24(!— .Alleghenv  (Tountv.  Westview 
Borough,  6.494  ft.  Brick  Block-^Ridge  Bros. 
Co.,  Pittsburgh.  Pa..  $41,464  :  Samuel  Gamble, 
Carnegie,  Pa„  $45,437:  The  Duster  Contract- 
ing Co.,  Tarentuni.  Pa.,  fl4,779 :  M.  O.  Herron 
&  Co.  (awarded  contract),  Pittsburgh,  Pa.. 
$:W.691  :  Ott  Bros.  &  Co..  Pittsburgh,  Pa.,  $36.- 
863. 

Route  47— Bedford  County,  East  St.  Clair 
Township,  4,217  ft.  Telford  Macadam — Saupp 
&  Herr  Contracting  Co.  (awarded  contract). 
.Mtoona.  Pa..  $12,852:  Buterbaugh  &  Mack, 
Windber,  Pa.,  $1.5,287. 

Route  1 — Dauphin  County.  Susquehanna 
Township.  20.(385  ft.  .Xspha'ltic  Concrete- 
Central  Construction  &  Supply  Co..  Harris- 
burg, Pa..  $70,711:  Stucker  Bros.  Construc- 
tion Co.,  Harrisburg,  Pa.,  $73,756:  Chas.  T. 
Eastburn  (awarded  contract).  Vardlev.  Pa.. 
$69,434. 

Route  238— Mercer  Countv  Hickorv  Town- 
ship, 8.085  ft.  Brick  Block— Blaisdell  &  Shel- 
don. Punxsutawney,  Pa.,  S43,342 :  Wni.  Mc- 
Intyre  &  Sons  (awarded  contract).  Sharon, 
Pa..  $28,971:  Findlev,  Waid  &  Co.,  Sharps- 
ville.  Pa.,  $28,498:  Tonv  Morello,  Butler,  Pa.. 
$29.8.3.5. 

The  State  Highway  Commission  of  Penn- 
svlvania.  Edward  M.  Bigelow.  Commissioner. 
Harrisburg.  is  making  arrangements  for  in- 
viting bids  for  additional  sections  of  main 
highways  in  various  parts  of  the  state. 
South  Dakota. 

•{•Bids  will  be  received  until  May  31.  by 
Board  of  County  Commissioners,  Mitchell,  S. 
Dak.,  for  the  construction  of  6  miles  of  new 
roadwav   north   of   the  citv. 


Tennessee. 

The  Polk  County  Commissioners,  Benton, 
Tenn..  it  is  said,  will  let  contracts  about  June 
10  for  the  construction  of  a  pike  road  from 
Postelle,  through  Ducktown  by  way  of  Isa- 
bella, to  Copperhill.  The  distance  is  about  7 
miles. 

Texas. 

•J-Bids  will  be  received  until  II  a.  m.,  June 
1.  by  Commissioners  Court.  Dallas.  Texas,  for 
grading  and  graveling  that  part  of  the  Mes- 
quite  and  Wilmer  road  designated  in  the  afore- 
said order  as  a  county  cross  road.  .\  descrip- 
tion of  said  road  being  given  in  the  field 
notes  on  file  in  office  of  the  County  Engineer. 
.A  certified  check  for  a  sum  equal  to  -5  per 
cent  of  amount  of  contract  must  accompany 
each  bid.  George   I..   Fearn.  County   .Auditor. 

The  City  Council  of  Temple.  Tex.,  has 
adopted  a  resolution  for  paving  Central  .Ave., 
from  Second  St.  to  the  Missouri,  Kansas  &• 
Texas  Ry.  passenger  terminal  at  14th  St..  a 
distance  of  7  blocks.  Concrete  pavement  will 
be  used. 

The  citizens  of  Coke  County,  Tex.,  at  a 
recent  meeting  voted  against  the  issuance  of 
bonds  in  the  sum  of  $60,000  for  the  construc- 
tion of  good  roads.  Robert  Lee  is  the  county 
seat. 


The  Fort  Bend  County  Commissioners' 
Court,  Richmond.  Tex.,  have  been  asked  by 
citizens  of  Fresno  to  award  them  a  portion 
of  the  bond  issue  in  road  district  No.  1  for 
their  locality  for  the  purpose  of  building  a 
road  from  .Areola  to  connect  with  the  Harris 
County  shell  road  at  Pierces  Junction.  7  miles 
south  of  Houston.  This  district  has  issued 
$1-50.(.HH)  of  bonds  and  is  now  considering  an 
additional  $2,000,000   for  shell    roads. 

Virginia. 

•{•Bids  will  be  received  at  once  by  the 
.American  Boulevard  Corporation,  Norfolk, 
Va.,  for  20,000  vds,  paving :  Iti.OOO  vd.  curbing  ; 
6,000  sq.  yds,  of  sidewalk:  4,000 'ft.  of  6-in. 
water  pipe.  .Arthur  C.  Freeman,  Jr.,  Arcade 
Bldg.,    Norfolk,   Va.,    is   Consulting   Engineer. 

Surveyors  from  the  office  of  the  State 
Highway  Commissioner  at  Richmond,  Va„  are 
;it  work  in  Stafford  County  staking  out  a 
route  for  the  proposed  good  roads  in  that 
county,  contracts  for  which  are  expected  to 
be  awarded  in  time  to  begin  work  in  July. 
Bonds  in  the  sum  of  $100,000  were  recently 
voted   for  good   roads  by  the  county. 

^•Bids  will  be  received  until  noon.  May  31, 
by  clerk.  Prince  George,  Va„  for  the  construc- 
tion of  2V6  miles  of  gravel  and  sand  clav  road 
between  Middle  Road  and  Bull  Hill  'Road. 
Plans  and  specifications  are  on  file  with  the 
clerk  and  P.  St.  J.  Wilson,  state  highw^ay 
commissioner.  Richmond,  Va. 

The  citizens  of  Orange  County,  Va.,  at  a 
recent  election  voted  the  issuance  of  bonds 
in  the  sum  of  $-50,000  for  permanently  im- 
proving the  roads  in  the  Barbour  district, 
and  bonds  in  the  sum  of  $75,000  for  roads  in 
the  Taylor  district.     Orange  is  the  countv  seat. 


Washington. 

•{•Bids  will  be  received  until  10  a.  ni.,  June 
-5,  by  J.  W.  Sweazy.  County  .Auditor.  Walla 
Walla.  W'ash.,  for  the  construction  of  per- 
manent highway  No.  2  known  as  the  Park  St. 
extension.  Plans  and  specifications  are  on  file 
with  County  Clerk,  Auditor  and  Engineer  and 
State  Highway  Coirlmissioner. 

®The  Stevens  County  Commissioners,  Col- 
ville.  Wash,,  have  let  the  contract  for  the 
buildjng  of  the  .Addy-Gifford  state  road  to 
the  Stevens  County  (Construction  Co.  of  Ket- 
tle Falls,  Wash.  The  contract  calls  for  3% 
miles  of  road  at  $8,300. 

©Following  bids  were  received  by  the  King 
County  Commissioners.  Seattle,  Wash.,  for 
the  construction  of  the  D.  McCallum  road  and 
for  making  repairs  to  the  Juanita  Dock :  J.  A. 
Zinkan.  $12,729:  Homer  Crosbv,  $11,467;  John 
L.  Stanley  &  Co.,  $11,489:  Elliott  &  Zindorf, 
Alaska  Bldg.,  Seattle,  $8,092:  McQuaid  & 
Moore,  $8,323.  The  contract  was  awarded  to 
the  lowest  bidder.  ^ 

®The  Board  of  Public  Works  of  Seattle, 
\\"ash..  has  awarded  the  contract  for  the  grad- 
ing and  curbing  of  Genesee  St.  et  al..  to  Geo. 
C.  Dietrich  &  Co.,  Globe  Bldg.,  Seattle,  at 
$62,670. 

(SHaukeli.  Hegg  &  Co.  have  been  awarded 
the  contract  by  the  city  of  .Aberdeen.  Wash.. 
Cha,s.  W.  Ewart  city  engineer,  for  the  paving 
of  Randall,  C  and  E  Sts.  at  an  estimated  cost 
of  $13,753.  The  work  includes  concrete  pave- 
ment at  $1.4-5  and  asphalt  pavement  at  $1.9.5. 
Three  widths  of  pavement,  36  ft..  25  ft.  and  20 
ft.  The  work  includes  curbs  and  gutters. 
Bids  were  opened  May  1. 

City  Engineer  Morton  Macartney  of  Spo- 
kane. Wash.,  has  completed  plans  for  the  re- 
grade  of  Post,  Monroe  and  Jefferson  Sts.  The 
streets  will  be  paved  with  asphalt  and  brick  at 
a  cost  of  about  $-54,000. 

The  Town  Council  of  Newport,  Wash.,  has 
condemned  all  board  sidewalks  on  two  blocks 
of  Washington  .Ave.,  and  ordered  them  re- 
placed with  concrete  walks. 

Plans  for  the  paving  of  Sprague  .Ave.,  from 
Lee  to  Havana  St.  at  the  east  citv  limits,  to 
connect  with  the  .Apple  Way.  have  been  filed 
with  Commissioner  of  Public  Works  D.  C. 
Coates  by  City  Engineer  Morton  Macartney 
of  Spokane.  Wash.  The  distance  is  a  mile 
and  a  half  and  the  average  cost  for  the  various 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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classes  of  material  rigured  on  is  about  $250 
per  50  ft.  The  estimates  are  as  follows :  As- 
phalt and  brick,  $70,900;  bitulithic,  $92,900; 
bitu-mass.  $65,200;  concrete,  $81,800;  grani- 
toid concrete.  $91.200 ;  Hassam  concrete.  $81.- 
200 ;  Spokane  bituminous  and  brick.  $70,400. 
The  area  in  the  district  is  1.796.759  sq.  ft.  and 
the  area  on  the  petition  is  958,727  sq.   ft. 

Following  bids  were  received  May  17  by 
the  Board  of  Public  Works  of  Seattle,  Wash., 
for  the  grading  and  curbing  of  Genesee  St. 
et  al. :  G.  C.  Dietrich  &  Co.,  Globe  Bldg.. 
Seattle,  $62.t)70 ;  Marks,  Russell  &  Gallagher. 
$75,864 ;  W  F.  Manney  &  Co..  $73,628 ;  Sloane 
Bros  $77,580;  Andrew  Peterson.  $68,898;  P. 
T.  McHugh,  $65,593 ;  Holt  &  Jeffery.  $66,227  ; 
Andrew  Peterson  &  Co.,  $78,542.  and  Zindorf 
&  Elliott,  $70,432. 

The  Citv  Council  of  Pullman,  Wash.,  has 
decided  to  pave  20  blocks  of  streets  this  year, 
as  follows :  State  St..  from  Garden  City  addi- 
tion to  Olson,  and  Olson  St..  from  State  to 
Grand  St. ;  Star  Route  Ave.,  entire  length,  and 
Montgomery  from  Star  Route  to  the  college 
campus.  Professors  Edwards  and  Snyder  of 
the  Washington  State  College,  Pullman,  have 
been  employed  as  engineers  on  the  work. 
Wisconsin. 

^•Bids  will  be  received  until  5  p.  m.,  June 
3,  by  Board  of  Public  Works,  at  the  office  of 
H.  C.  Leonhardt.  City  Clerk,  Sturgeon  Bay, 
Wis.,  for  the  macadamizing  of  Green  Bay 
Road.  Union  St.,  from  State  to  McKinley; 
McKinlev  St..  from  Union  to  Prospect;  Pros- 
pect, from  McKinley  to  Green  Bay  Road ; 
Green  Bav  road  from  Prospect  to  City  Limits. 

•J-Bids  will  be  received  until  5  p.  m..  June 
3,  bv  Board  of  Public  ^^'orks.  at  the  office  of 


H.  C.  Leonhardt,  City  Clerk,  Sturgeon  Bay, 
Wis.,  for  macadamizing  Cedar  St.,  from  Port- 
age St.  to  Reynolds  St. 

•|«Bids  will  be  received  until  noon,  June  4, 
by  Streets  and  Sidewalks  Committee,  City 
Council.  Monroe,  Wis.,  for  the  paving  of  the 
public  square,  including  about   18.000  sq.  yds. 

^Bids  will  be  received  until  10 :30  a.  m., 
June  5,  by  Department  of  Public  Works,  J.  P. 
Sherer,  deputy  commissioner,  Milwaukee, 
Wis.,  for  doing  the  work  of  removing  de- 
fective wooden  sidewalks  and  replacing  them 
with  cement  concrete  sidewalks  in  the  Eigh- 
teenth, Nineteenth,  Twentieth,  Twenty-first, 
Twenty-second,  Twenty-third,  Twenty-fourth 
and  Twenty-fifth  wards  of  the  city  of  Mil- 
waukee, according  to  the  respective  specifica- 
tions. 

•^Bids  will  be  received  until  10  ;30  a.  m.. 
June  4,  by  Department  of  Public  Works,  J.  P. 
Sherer,  deputy  commissioner,  Milwaukee, 
W'is.,  for  doing  the  work  of  removing  defec- 
tive wooden  sidewalks  and  replacing  them 
with  cement  concrete  sidewalks  in  the  Tenth. 
Eleventh.  Twelfth.  Thirteenth,  Fourteenth, 
Fifteenth.  Sixteenth  and  Seventeenth  w'ards 
of  the  city  of  Milwaukee,  according  to  the  re- 
spective specifications. 

•|«Bids  will  be  received  until  10:30  a.  m.. 
June  3.  by  Department  of  Public  Works.  Mil- 
waukee, Wis.,  for  doing  the  work  of  remov- 
ing defective  wooden  sidewalks  and  replacing 
them  with  cement  concrete  sidewalks  in  the 
First.  Second,  Third.  Fourth,  Figth,  Sixth, 
Seventh,  Eighth  and  Ninth  wards  of  the  city 
of  Milwaukee,  according  to  the  respective 
specifications.  J.  P.  Sherer  is  deputy  commis- 
sioner. 


Wyoming. 

®Houck  &  Alsup  of  CheyenneiVy. 


been  awarded  the  contract  by  At 
ball.    Maj.    and    Quartermaster 
Fort  D.  A.  Russell.  Wyo.,  for  thi.,^., 
of  curbs  and  gutters,  carriage  bjij^'! 


,  liav( 


%W.Kim. 
j  S.  .\rmy 


hitching  rings,  light  poles,  relay: 


mstructior 
cinj 


idewaiii, 


etc.,  at  $.5,392.'    Bids  were  opene|M*l5 

Canada. 

®The  Bitulithic  &  Contractir,  Co  i 
Winnipeg,  Man.,  has  been  awara  the  c"' 
tract  by  the  City  Council  of  Assibja  (P  n 
Winnipeg),  Man.,  for  the  P^vinjoi  ?L^, 
Ave.  to  the  municipal  hall  at  Siamw!, 
$2.86  per  sq.  yd.,  for  the  first  slion  j| ' 
to„^„  „c  .,K,.„f  .,  „,;i„  ^^.f  „  1.-1,™'  2  Ills- 


tance  of  about  a  mile  and  a  hali.i 


etween  Hf 


city  limits  and  the  west  side.f  ]_„. 
St.  James,  and  $2.90  a  yd,,  frc  the 
point  to  the  municipal  hall,  a  diince  i 
miles. 

®The  City  Council  of  Sherbroe,  ' 
G.  Griffith  secretary-treasurer,  ha  » 
bids  received   May  17  for  the  co;;: 
5,000  sq.  yds.  of  granolithic  sidew<s,  ? 
decided   to   do  the   same  by  day  be- 
were  opened  May  20. 

C.  G.  Annable,  Rathmullen,  Sas  ■ 
Treasurer    Municipality  of   Newml 
will   sell   debentures  June   1  for  e  : 
of  $12,500  worth   of   road-buildir  mat 
and  for  constructing  roads. 

The  Board  of  Trade  of  Grill  Or' 
approved  of  the  proposition  to  p;;  M,, 
at  an  estimated  cost  of  $58,000.  lis  v, 
elude  putting  all  wires  undergrou.  ant- 
ing the  streets  with  cluster  lights. 
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Arizona. 

Advices  from  Florence,  Ariz.,  state  that  the 
Pinal  Mutual  Irrigation  Co.  has  raised  $30,- 
000  and  is  planning  to  have  work  started  early 
next  month  in  its  diversion  canal.  Thomas  F. 
Weedin   is   interested. 

California. 

A.  W.  Pioda.  City  Engineer  of  Redwood 
City,  Cal.,  has  been  making  surveys  with  a 
view  to  widening  Redwood  Creek,  from 
Broadway  to  the  Center  St.  bridge,  to  24  ft. 
and    bulkheading. 

Florida. 

^The  Trustees  of  the  Internal  Improve- 
ment Fund  rejected  all  bids  received  until 
May  22,  for  tlie  construction  of  locks  and 
wing  dams  near  the  south  shore  of  Lake 
Okeechobee  and  directed  J.  O.  Wright,  Chief 
Drainage  Engineer.  Tallahassee,  Fla.,  to  read- 
vertise  the  work,  bids  to  be  received  until 
July  10. 

Illinois. 

Bids  were  opened  May  13  by  Major  C.  Kel- 
ler, U.  S.  Engineer.  Rock  Island,  II!..  for 
widening  and  deepening  South  Slough  at  Mi- 
lan. 111.  The  probable  successful  bidder  on  this 
work  is  R.  T.  Phelps,  Carbon  Cliff,  111.,  at 
$12,100.  The  work  includes  about  80,000  cu. 
yds.  of  earth  and  mud  excavation  by  use  of 
a  boom    (or   bucket)    dredge. 

Bids  will  be  received  by  A.  W.  Baldwin, 
or  Loren  McKee,  Carrollton,  III,  for  furnish- 
ing the  Keach  Drainage  &  Levee  District  with 
one  48-in.  pump  and  engine.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Indiana. 

^Bids  will  be  received,  it  is  reported,  by 
P.  J.  Troyer.  Superintendent  of  Construction 
and  Engineer,  Plymouth.  Ind.,  for  the  con- 
struction of  G  branches  of  the  Peter  Sarher 
Ditch. 

Farmers  of  Carr  Township  have  filed  a  pe- 
tition in  the  Circuit  Court  asking  for  the 
construction  of  a  levee  about  9  miles  long 
to  protect  some  5,000  acres  of  land  from  over- 
flow   from    the    White    River.      Kochenour    & 


Price,    Brownstown,    Ind.,    are    attorneys    for 
the   petitioners. 

Iowa, 

©Contracts  for  the  construction  of  Drain- 
age District  No.  80  of  Greene  County,  bids 
for  which  were  opened  May  20  by  the  Coun- 
ty Supervisors  at  Jefferson,  la.,  have  been 
let  as  follows ;  W.  A.  De  Long,  at  $6,711  for 
the  labor,  and  the  Redfield  Brick  &  Tile  Co.. 
at  $8,101    for   the   tile. 

Louisiana. 

Surveys  have  been  made  for  the  proposed 
drainage  district  in  Cameron  Parish  which 
will  reclaim  some  280,000  acres  of  land.  T.  H. 
Mandell.  Lake  Charles.  La.,  is  the  Engineer. 

Michigan. 

•|«E.  W.  Redman,  Ithaca,  Mich..  Drain  Com- 
missioner of  Gratiot  County,  will  on  June  10, 
at  residence  of  Adelbert  Hah.  eight  miles  west 
and  one  mile  north  of  Ithaca,  sell  at  public 
auction  the  construction  of  Drain  No.  111. 
The  drain  is  10.8  miles  long,  including  two 
branches.  The  lower  2.3  miles,  or  main  drain, 
will  have  a  bottom  width  of  10  ft.  The  next 
2.1  miles  of  main  will  have  bottom  width  of  6 
ft.  and  the  upper  0.84  miles  will  have  a  4  ft. 
bottom.  Branch  1  will  have  2.55  miles  of  6  ft. 
bottom  and  two  miles  of  4  ft.  bottom.  Branch 
2.  2.05  miles  long,  will  have  a  4  ft.  bottom 
throughout.  The  larger  part  of  the  work  on 
the  main  drain  is  cleaning  out,  except  where 
chanees  are  made  for  straightening.  The  cuts 
from  hubs  vary  from  2  ft.  to  10  ft.  On 
Branch  1  the  upper  3  miles  will  be  new  work 
with  average  cut  of  about  5  ft.  Branch  2, 
except  lower  %  rnile,  will  be  largely  cleaning 
out.  Some  timber,  mostly  small  second 
growth,  will  be  encountered  on  the  branches. 
-A   very   little   on   the   main. 

©Contracts  were  recently  let  by  E.  W.  Red- 
man. Drain  Commissioner  of  Gratiot  County, 
for  Drain  No.  279.  a  tile  drain,  as  follows: 
Section  No.  1,  292  rods,  at  $1.50  a  rod  to  F.  L. 
Fox,  for  the  labor  only.  There  are  27.6  rods 
of  15-in.  tile,  92.4  rods  of  12-in.  95.08  rods  of 
10-in.  and  76.92  rods  of  8-in.  The  cuts  will 
average  about  3.7   ft.     Four  catch  basins  and 


one    head    wall    are   also    include 
amount.     Section  2,  containing  ^: 


let  to  John  Smith  for  $824,  or  $l,;r  r 
labor  and  furnishing  material  i  an'' 
structing  2  catch  basins.  Section  vtil' 
8-in.  tile  ;  average  cut  4  ft.  The  lilin. 
for  this  work  was  let  as  a  sepate  a  ;,,. 
for  hauling  about  6  miles  for  $151 

©Contracts     for     constructing  he  Melv 
Drain   of   Clinton   and  Ingham  Cnties  we 
awarded  May  22  at  Mason,  Mich  is  follow 
Section  1,  104  rods,  to  E.  L.  Pea'^fy  oi 
sing,  at  50  cts.  per  rod;  Section (  of 
rods,  at   30  cts.  per  rod,  to  samcom. 
The  third  section  of  480  rods  of  t  wa< 
H.    H.    Hnrton    of    Williamston,    $1-' 
rod.      The   American     Sewer     P-  U 
awarded   the   contract   to   furnishie  "1 
the  sum  of  $1,.545. 

Minnesota. 

•J»Bids  will  be  received  until  1 
18,  by  F.  E.  Ware.  Stevens  Coiy  ,■. 
Morris.  Minn.,  for  constructing  Ich  "> 
including  the  following  approxiite 
ties:  2.900  ft.  of  8  in.  tile,  clay  or:eam 
cement;  2,100  ft.  of  10  in.  tile,  c/ or 
cured  cement;  1,600  ft.  of  12  i  lilt 
burned  clay  or  steam  cured  cemi:;  -• 
of  14  in.  tile,  hard  burned  clay,r  ciii 
glazed  vitrified;  33  ft.  of  open  w.  ■^' 
depth  of  cut  5.11  ft. ;  deepest  cut,  .07  tj 
ging  all  in  black  dirt  and  clay,  i  roii 
or  quicksand.  Location  of  woi  C" 
north  of  the  City  of  Morris.  T  esti 
cost  of  the  work  is  $2,214. 

4"Bids  will  be  received  until  1 1.  H' 
18,  by  F.  E.  Ware,  Auditor  Ste  is  i 
Morris,   Minn.,   for  the  construct 
No.  13  in  that  county,  including  i 
approximate  quantities  ;     2.800  ft, 
tile;   3,500    ft.   of   8-iii.   clav  tile;  '" 
10-in.  clay  tile ;  4,200  ft.  of  i2-in.  c  i 
ft.   of   10-in.  hard  burned  clay  0>ai'  - 
vitrified  tile;   3,678   ft.  of   16  in.  ro 
clay  or  cull  salt  glazed  vitrified  t 
depth   of   cut.  5.27   ft.;   deepest  >■ 
Digging  all  in  black  dirt  and  d,  '"-  " 
trees  or  quicksand.     Location  of  "i^-  *" 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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lie  of    'Alberta.   Minn,     The    estimated 
the  work  is  $4.^2. 

Missouri. 

lis  will  be  received,  according  to  reports, 
i  R.  Heager,  County  Engineer,  Fulton, 
or  the  excavation  of  about   120,000   cu. 

I  earth. 

l>  following  bids  were  received  May 
.Major  Edward  H.  Schulz,  U.  S.  Engi- 
"Cansas  City,  Mo.,  for  constructing  12,- 
i,  ft.  of  standard  revetment  on  the  Mis- 
Uiver  about  31  miles  below  Kansas  City 
'ee  miles  below  Missouri  City,  Mo. ;  J. 
^Murray  Contracting  Co.,  Kansas  City, 
\'l.(5  lin.  ft. :  McGuire  &  Stanton  Con- 
■ip  Co.,  Leavenworth  Kan.  (awarded 
h).  $9.32  per  lin.  f:. 
Nebraska. 

Ulcit  &  Kling.  Cedar  Rapids.  la.,  have 
\arded  the  contract  at  $361,378  for  con- 

g  Dam  Xo.  3  for  the  North  Platte 
!  of  the  U.  S.  Reclamation  Service.  Bids 

work  were  opened  April  22,  and  were 

I I  our  Mav  1  issue.  The  work  involves 
dling  of  about  840,000  cu.  yds.    of  nia- 

!  nd  the  placing  of  2-50,000  lbs.  of  rein- 

-,  steel. 

I  Ohio. 

i;    were    opened    May    14     by     James 

■  County  Engineer,  Lancaster,  for  the 
■ment  of  the  Hocking  River,  the  con- 
dng  awarded   to   C.    H.    Stansburg   & 

,t  $32,950. 

Oregon. 

I  have  been  taken  at  Echo,  Ore.,  toward 

i  1  organization  of  the  Paradise  Irriga- 
strict.  This  project  will  cover  60,000 
f    semi-arid    lands  lying  east   of    and 

ly  to  Echo,    Stanfield   and    Hermiston. 

:  will   be   brought     from    the     L'matilla 

■  starting  from  Thorn  Hollow,  above 
on.  and   following,   to   a   great   extent, 

itinal  survey  of  the  .old  Sturgis  ditch, 
ain  ditch  will  be  approximately  36 
1  length  to  the  top  of  the  divide  north 
'dleton.  from  which  point  two  main 
I  will  branch  out,  each  about  20  miles 
th.  Two  reservoirs,  one  in  Despain 
|-  other  in  Stage  Gulch,  will  be  con- 
(   in  connection   with  the  system. 

emphis,  Tenn.,  and  Vicinity. 

(reg'jl.\r  correspondence.) 
1^  first  levee  work  to  be  offered  un- 
;  recent  appropriation  made  by  the 
lipoi  River  Commission  is  advertised 
)  J.  A.  Woodruff,  U.  S.  Army  of  the 
Mississippi  River  District  with  head- 
's at  Vicksburg.  to  be  let  on  June  3 
607.000  cu.  yds.  will  be  awarded.  The 
situated  in  three  states,  Mississippi, 
ma  and  Arkansas  and  comprises  the 
ji  of  the  most  severe  crevasses  which 
rcurred  in  the  low'er  district  from 
■■nt  floods.     At  Beulah.  Miss.,  which 

■  miles  below  Rosedale,  692,000  cu. 
offered,  and  for  the  benefit  of  the 

'tors  who  desire  to  inspect  the  work 
^te  that  the  territory  is  between  sta- 
•50  and  2205  and  is  known  as  sec- 
ien  of  the  Commission  division.  At 
.efferson.  .\rk..  station  680  to  692. 
'  one.  60.000  yards   will   be   left.    .A.t 

■  Forrest,  station  1750  to  1780.  403.- 
lls  are  advertised  and  this  is  known 
ion  four,  which  is  also  coupled  with 
j  k  to  he  offered  at  Salem.  La.,  break 
n  is  452.000  cu.  yds.  between  stations 
;d  2533.  Taking  the  average  yardage 
I  tation,  it  will  be  seen  that  the  Pan- 

rrest  work  is  the  heaviest  and  will 

liut  13.000  cu.   yds.,   which   for  levee 

considered  very  heavy  work.     This 

ir  section,  can  in  the  opinion  of  the 

'rs   in    charge,    be    best    handled    bv 

hovels.     All  of  the  work  advertised 

■e  a  section  of  8  ft.  crown  with  not 

m  a   three    to    one   hack   and    front 

nd   all    but    Lake   Jefferson    will    be 

ted.    Light  topping  will  be  done  in 

l'-^  ft.  above  gross  grade  of  the 


present  standard  sections  The  crown  on 
topping  will  be  2  leet  with  slopes  of  2  to  1. 
AH  oi  the  ,Tb..Vf  wf.rk  must  be  completed 
on  or  before  Xo\ ,  30.  1912.  For  the  benefit 
of  those  contractors  who  mav  desire  to 
niake  inspection  of  the  work,  we  list  below 
the  best  means  of  getting  to  the  breaks. 
Lake  Jefferson  Loop  can  be  reached  by 
either  rail  or  nver;  Watson.  .Xrk..  bv  rail; 
Rosedale,  Miss.,  by  river,  from  which  point 
a  launch  can  be  secured;  Panther  Forrest. 
Ark.,  by  boat  landing  at  the  work  or  bv 
going  to  Arkansas  Citv  bv  rail  and  then 
taking  team  to  the  work,  following  the  old 
levee  the  entire  distance;  Salem.  La.,  bv 
local  boats  from  \icksburg  which  will  land 
at  or  close  by  the  work:  Lake  Beulah,  Miss., 
by  boat  or  railroad  to  Rosedale.  All  bids 
and  guarantees  must  be  made  on  forms 
compiled  by  Major  Woodruff  and  submitted 
III  triplicate.  It  might  be  well  to  note,  in 
view  of  the  present  wet  condition  of  the 
ground,  that  all  borrow  pits  are  on  the  riv- 
er side.  In  being  the  first  United  States 
officer  to  advertise  for  work  under  the  new 
allotments.  Major  Woodruff  has  received 
rnany  congratulations,  for  he  will  have  the 
pick  of  the  contractors  and  it  is  the  gen- 
eral opinion  that  there  will  not  be  nearly 
enough  teams  to  do  all  the  work  which 
will  be  advertised  in  this  section  within  the 
next  three  months.  It  is  presumed  that  the 
Memphis  office  will  have  to  pay  very  dearly 
for  the  work  which  will  be  let  by  it  later 
on.  .\nd  if  the  St.  Francis  levee  board  does 
not  hurry  its  bond  issue,  the  chances  are 
that  when  Chief  Engineer  Covington  is 
ready,  all  the  levee  boys  who  possess  large 
outfits  will  be  hard  at  work  on  other  con- 
tracts and  will  not  be  in  position  to  take  on 
more  propositions. 

A  pall  was  cast  over  the  local  contractors 
last  Saturday  when  the  news  of  the  death 
of  Edward  J.  Manigan  was  received.  Ed 
died  Friday  night  in  Xew  Orleans  where 
he  had  been  for  many  months  under  the 
care  of  an  expert  doctor.  For  the  past  IS 
years  Ed  Manigan  has  been  the  best  known 
street  contractor  in  this  territory  and  at 
the  time  of  his  death  was  one  of  the  Vice 
Presidents  of  the  Roach-Manigan  Paving 
Co.  His  reputation  was  not  only  confined 
to  Memphis,  but  as  evidenced  by  the  tele- 
grams received,  extended  throughout  the 
South  and  West,  .^s  a  token  of  respect,  all 
construction  work  in  Memphis  was  sus- 
pended for  a  day  and  it  was  with  sorrowful 
hearts  that  the  local  boys  bowed  their  heads 
when  the  news  of  Ed's  death  was  an- 
nounced. 

Martin  Jennings,  the  hustling  Memphis 
levee  builder  who  was  awarded  contract  by 
Maj.  Clarke  S.  Smith  for  closing  about  21 
breaks  in  the  Upper  River  District  near 
Birds  Point.  Mo.,  is  preparin.g  to  move 
his  forces  on  the  work  and  will  continue 
operations  until  the  gaps  are  fully  and  final- 
ly closed.  It  seems  at  the  present  writing 
as  if  the  June  rise  will  interfere  very  ma- 
terially with  the  progress  of  Martin's  work, 
but  if  there  is  any  dry  ground  at  all,  the 
hustline  little  fellow  will  be  sure  to  find 
it —  and  use  same  to  the  best  advantage. 

Luther  Y.  Kerr  is  out  on  an  inspection 
trip  getting  dope  on  the  new  levee  work 
which  ^fajor  Smith  is  preparing  to  adver- 
tise. Luther  being  the  .Assistant  Engineer 
of  the  ]\Iemphis  government  district  and 
the  man  who  has  the  big  say  in  the  matter 
of  new  work. 

It  is  rumored  in  local  construction  circles 
that  the  Southern  Railway  contemplates 
considerable  new  work  in  the  vicinity  of 
Macon,  Ga..  and  according  to  some  of  the 
local  boys  who  are  on  the  mailing  list  of 
the  latter  road,  the  work  wiJI  come  up  at 
once.  -All  of  the  railroads  who  fi.gure  on 
getting  a  share  of  the  Panama  business  are 
contemplating  improvements  of  their  lines 
and  much  new  work  is  expected  to  be  an- 
nounced this  summer. 

Cant.  .Sherrill  of  the  New  Orleans  office 
has  had  his  hands  full  the  past  week  trying 


to  close  the  crevass  at  Hymelia.  La.,  where 
the  flood  has  washed  out  over  2,000  ft.  of 
levee.  The  Mississippi  River  Commission 
has  allotted  $100,000  for  this  particular 
project,  but  at  this  writing  Capt.  Sherrill 
has  about  abandoned  his  gallant  fight,  for  it 
was  seen  that  the  5.000.000  gallons  of  wa- 
ter which  rushes  through  the  break  per 
second  is  entitrely  too  big  to  combat.  Al- 
ready, the  reports  have  it,  $50,000  was  spent 
in  the  effort  to  protect  the  valuable  land 
which  will  be  devastated  by  the  roaring 
waters. 

.\fter  the  engineers  of  the  Memphis,  Dal- 
las &  Gulf  R.  R.  complete  surveys  from 
Glenwood  to  Roseboro.  Ark.,  the  work  of 
construction  will  be  begun  and  project 
rushed  through  to  a  rapid  completion.  Sev- 
eral -Memphis  firms  have  their  eyes  on  the 
contract. 

Jerry  Deal  of  Charleston.  Mo.,  is  chair- 
man of  a  committee  of  property  owners  in 
the  eastern  part  of  Scott.  Mississippi  and 
New  Madrid  counties  which  have  combined 
to  protect  the  lands  in  that  section  from 
the  overflows  of  the  Mississippi  River.  This 
is  the  same  territory  in  which  Martin  Jen- 
nitigs  has  just  been  awarded  a  contract  and 
it  is  possible  that  when  Martin  finishes  his 
government  work,  he  may  be  able  to  make 
a  private  deal  with  the  land  owners  for  a 
staunch  protection  levee  in  that  section  of 
Missouri. 

Shuford  Brothers  at  Grapewin.  Miss., 
write  that  they  are  now  in  the  market  for 
some  good  railroad  or  levee  work.  The 
boys  feel  that  they  must  have  a  good  price 
before  they  will  move  their  outfit,  for  feed 
and  supplies  are  too  high  to  bid  in  work 
at  the  old  figures.  Then,  too.  with  so  much 
new-  work  in  sight,  the  boys  are  sure  of  get- 
ting something  good. 

Jack  Goddard.  of  the  firm  of  Goddard  & 
Garrison,  paving  contractors,  is  going 
around  town  with  the  '"smile  that  won't  rub 
off"  when  he  thinks  of  the  fat  juicy  con- 
tracts his  firm  have  on  the  string.  Jack 
says  that  they  expect  to  make  a  nice,  fat 
pile  this  year,  as  they  have  lots  of  fine, 
good  price  work. 

President  Schly.  of  the  Meridian  and 
Memphis  railroad,  is  authority  for  the  state- 
ment that  the  New  Orleans.  Mobile  &  Chi- 
cago will  extend  from  Middleton  to  Jack- 
son, Tennessee,  where  a  connection  will  be 
made  with  the  Chicago  &  Eastern.  Pres. 
Schly  says  that  this  connection  will  be  a 
fine   thing   for   that   part   of   the   country. 

It  is  rumored  that  it  is  the  intention  of 
the  Illinois  Central  R.  R.  to  take  over  the 
.Mabama.  Tennessee  &  Northern  R.  R.. 
known  as  the  Cochran  lines,  and  extend 
same  quite  a  piece.  It  seems  that  this 
.little  line  will  be  made  quite  profitable  bv 
judicious  improvement  and  extensions. 

It  is  the  intention  of  the  Interstate  Levee 
Association  to  arrange  for  a  convention  to 
be  held  here  some  time  this  fall,  in  the  in- 
terest of  levee  building  and  drainage  prob- 
lems. A  meeting  will  be  held  here  soon  to 
arrange  the  details,  and  much  interest  is 
being  taken  in  the  movement. 

The  advisory  board  of  the  St.  Francis 
Levee  Board  met  here  on  the  23rd.  at  their 
Memphis  offices  in  the  Randolph  Building. 
to  decide  on  a  plan  of  operation  for  the 
coming  summer's  work.  Results  have  not 
yet  been  given  out.  but  it  is  to  be  supposed 
that  quite  a  lot  of  proposed  work  was  taken 
under  consideration. 

Althou.gh  the  water  has  passed  below  the 
flood  stage,  more  damage  is  showing  up 
every  dav  in  this  section.  For  instance:  In 
the  northern  part  of  the  city  all  the  pike 
roads  are  carried  through  Wolf  and  Hatch- 
ie  River  bottoms  along  the  tops  of  levees. 
which  became  water  soaked  through  the 
long  neriod  of  high  water,  and  now  that 
partial  support  of  the  water  is  removed,  the 
'evees  are  sloughing  ofi  in  huge  sections. 
North  Second  street  is  impassable,  and  resi- 
dents of  Woodstock.  Eraser  Station.  Mill- 
ington  and  adjoining  villages  have  been 
compelled   to    come   into    Memphis   via    the 


•J* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Hyndman  Ferry  road.  Tlii>  read  is  now 
showing  signs  of  lieavy  damage.  Immedi- 
ately at  the  bridge  over  Wolf  River,  the 
road  is  opening  up  straight  down  the  mid- 
dle, and  in  the  course  of  ten  days  will  be 
impassable.  When  this  sloughs  ofif.  it  is 
more  than  probable  that  the  retaining  wall 
of  the  bridge  will  be  carried  along  with  it. 

If  this  happens,  almost  half  of  the  bridge 
will  fall,  and  it  will  take  months  to  repair 
the  damage.  Work  is  being  rushed  on 
North  Second  street,  in  order  to  get  it  in 
shape  before  Hyndeman  Ferry  road  is  too 
bad  to  travel,  and  the  Superintendent  of 
the  road  gang  says  that  it  will  be  perhaps 
ten  days  before  this  can  be  finished.  If 
the  caving  continues.  Hyndeman  Ferry 
levee  will  have  to  be  practically  rebuilt,  and 
should  it  give  way  before  North  Second 
street  is  again  in  commission,  great  hard- 
ship will  be  worked  on  the  farmers  north  of 
the  city. 

That  much  interest  is  being  taken  in  the 
Good  Roads  Movement  in  .Arkansas  and  ad- 
joining states  is  evidenced  by  the  fact  that 
on  July  3  and  4  there  will  be  held  a  Tri- 
State  Road  Convention,  at  Mone  Ne.  Ar- 
kansas. This  will  be  p.-irticipated  in  by 
Arkansas.  Missouri  and  Oklahoma,  and  the 
Federal  Government  is  also  taking  an  in- 
terest in  it.  George  R.  Brown.  of_  Little 
Rock,  is  Secretary,  and  says  that  this  con- 
vention will  do  a  world  of  good  for  all 
three  states. 

Tlie  information  is  given  out  by  those 
who  should  be  in  position  to  know,  that 
the  Illinois  Central  is  after  the  New  Orleans 
Great  Northern  R.  R.  If  the  I.  C.  can  ob- 
tain that  road,  and  then  build  the  Gulfport 


and  Western  from  Gulfport  into  Covington, 
thus  gaining  entry  into  Gulfport.  i  will  be 
of  inestimable  value  to  them,  as  the  road  at 
New  Orleans  is  already  so  congested  that 
some  other  outlet  must  be  obtained.  Of 
late,  the  I.  C.  has  been  branching  out  very 
rapidlj'.  and  should  have  some  nice  work 
to  ofier  contractors. 

At  a  meeting  held  here  recently,  which 
was  attended  by  W.  H.  Russe  and  G.  D. 
Burgess,  of  the  firm  of  Russe  &  Burgess 
Co.,  one  of  the  largest  land  owners  in  the 
Delta;  T.  F.  Turley.  King  Hollowav.  Col. 
R.  F.  Abbay.  Reid  Leatherman.  J.  J.  Wil- 
liams. R.  T.  Lamb.  Kenneth  Stevenson, 
Mrs.  W.  C.  Knight,  and  a  number  of  other 
large  land  owners,  a  movement  was  started 
to  organize  a  new  Drainage  District  for  the 
benefit  of  the  Mississippi  Delta.  Dr.  H.  W. 
Crenshaw,  of  Crenshaw.  Miss.,  was  chair- 
inan  of  the  meeting  and  John  McGrath 
acted  as  Secretary.  Plans  were  submitted 
by  A.  E.  Morgan,  Drainage  Engineer  for 
this  project,  which  will  embrace  portions 
of  DeSoto.  Tunica  and  Quitman  counties, 
and  reclaim  perhans  half  a  million  acres  of 
fine  farm  land.  The  petition  has  already 
been  started,  and  is  expected  to  be  read}' 
for  presentation  soon.  If  ten  per  cent  of 
the  people  interested  will  sign  this  petition, 
the  district  will  be  then  making  a  fair  start. 
Another  meeting  will  be  called  in  the  near 
future,  at  which  the  matter  will  be  finallj- 
taken   up. 

-\llie  Bartee.  in  charge  of  the  big  Helena 
Contract  of  the  Roach-Manigan  Paving 
Company  of  this  city,  was  in  town  recently, 
and  states  that  he  has  finally  started  things 
there,  and  exnects  to  make  record  time  in 
completing  this  job. 


Texas. 

The   Stowell  Canal   Co.  of  Stovl  rk 
hers  Countv,  Tex.,  has  been  chart<(i  a'.!"" 
capital  stock  of  $40,000,  the  incorr ,,„!'1 ' 
ing    F.    W.    Schwettman.    J.    M    C'^'^] 
A.   L.    Hunter.  '     "' '*i 

Utah.  I 

Bids   as    follows    were   received  L-  le 
the  office  of   the   U.   S.   Reclamatiise;;-^* 
Provo,    for   constructing  terminal  bp  chnT 
and  bridge  abutments  on  work  coni-tejv°'i 
the  Strawberry  Valley  Irrigation  im^ 
standing  for  bid  of  Midwest  Engiprin.  ,- 
301  McCague  Bldg.,  Omaha,  Xeb.,  :1  il: 
bid    of    W.    O.    Morrison,   400   Cotr  61^ 
Denver,  Colo.  \       '■ 

Excavation.  Class  1,  4.1)00  cu.  yd3...$N  .'; 

Excavation.  Ciass  2,  J.jO  cu.  yds m 

Excavation.  Class  3.  2r>0  eu.  yds jn 

Baclttilling,   2.iO  cu.   yds 

Overhaul,  .^00  cu.  yds 

Concrete.  S76  cu.   yds 

Paving,   223  cu.   yds gg 

Totals ti^, 

The   following  bids   were   receiv  y 
at  the  office  of  the  U.  S.  Reclamati  f 
Provo.  Utah.,  for  concrete  intakes  a 
for  work  in   connection   with  the 
Valley    Irrigation    Project.    (1)    st  i 
bid  of  Midwest  Engineering  Co.,  0 
and  (2)   for  bid  of  W.  O.  Morris    : 
Colo. : 


41 
02 


Excavation.  Class  1.  2.200  cu.  yds.. 
Excavation.  Class  2.  225  cu.  yds.,. 
Excavation,  Class  3,  225  cu.  yds... 

Backfilling.   3.5.")   cu.  yds 

Overhaul,  300  cu.  yds 

Concrete,  560  cu.   yds. 


tod  I 

•  a 

<; 
n 


Paving.  260  cu.  yds ij 

Rockfill.  1 75  cu.  yds 


Totals   Ji 


WATER  -WORKS 


Alabama. 

Plans  are  being  prepared  by  the  J.  B.  Mc- 
Crary  Co.  of  Atlanta,  Ga.,  for  the  installa- 
tion of  a  water  works  system  in  Stevenson, 
Ala.,  at  an  estimated  cost  of  $14,000.  The 
work  will  include  reservoir,  fire  plugs,  mains, 
etc.  The  supply  will  be  obtained  by  gravity. 
The  work  will  be  in  charge  of  the  water 
works  committee. 

Arizona. 

^•Bids  will  be  received  until  10  a.  m..  June 
12,  by  Capt.  J.  L.  Jordan,  Constructing  Quar- 
termaster, Fort  Huachuca,  Ariz.,  for  construc- 
tion complete  of  8-in.  steel  water  pipe  line, 
approximately  8M>  miles  long. 

F.  E.  Arthur  and  W.  E.  Williams  of  the 
Douglas  Light  &  Power  Co.,  Douglas,  Ariz., 
have  purchased  a  tract  of  land  near  Florence. 
Ariz.,  with  a  view  of  erecting  an  electric 
power  plant  and  water  works  system. 

Arkansas. 

The  city  of  Sulphur  Springs,  .\rk..  is  mak- 
ing arrangements  to  install  a  water  works 
system. 

California. 

The  Board  of  City  Trustees  of  FuUerton. 
Cal.,  has  accepted  the  preliminary  plans  for 
the  installation  of  a  water  works  system. 
W.  J.  Renshaw  is  City  Engineer. 

A  mass  meeting  was  recently  held  in  Red- 
lands,  Cal.,  to  discuss  the  proposed  municipal 
water  system  and  bond  issue  of  $600,000  for 
its  installation.  The  citizens  are  reported  to 
be  in   favor  of  the   proposition. 

Colorado. 

•|«Bids  will  be  received  until  10  a.  m,,  June 
15  by  Capt.  T.  T.  Frissell,  Quartermaster, 
Fort  Logan,  Col.,  for  the  sinking  of  an  8-in. 
tubular  deep  well  at  that  depot. 

The  City  Council  of  Montrose,  Colo.,  has 
instructed  the  city  engineer  to  prepare  plans 
and  specifications  for  enlarging  the  water 
works  system  at  an  expense  of  $70,000. 


Connecticut. 

®The  Hartford  Paving  &  Construction  Co., 
Hartford,  Conn.,  has  been  awarded  the  con- 
tract by  the  Board  of  Water  Commissioners, 
Southington,  Conn.,  for  the  laying  of  21,000 
ft.  of  r2-in.,  and  8-in.  cast  iron  water  pipe 
and  appurtenances,  at  $6,600.  Samuel  H.  Mc- 
Kenzie  is  Engineer.  Bjds  were  opened  May  11. 

Idaho. 

®Vogler  Plumbing  &  Heating  Co.  has  been 
awarded  the  contract  by  the  City  of  Salmon, 
Ida.,  for  the  construction  of  a  120,000-gal.  con- 
crete reservoir  and  4%  miles  of  water  mains, 
at  $24,2.50.  Bids  were  opened  May  16.  F.  C. 
Miller   is   City  Clerk. 

Illinois. 

•J»Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements.  Cicero,  111.,  George  Comer- 
ford,  President,  until  8  p.  m.,  June  3,  for 
furnishing  labor,  materials,  etc.,  necessary  to 
construct  a  main  water  supply  in  60th  Ave. 
(Austin  Ave.),  from  16th  S't.  to  24th  St. 
Cash  or  certified  check  for  10  per  cent  of 
proposal   must  accompany  bid. 

®Bids  were  opened  and  contracts  awarded 
as  follows  by  the  Village  of  Ashton,  111.,  for 
constructing  complete  a  water  works  system : 
10,1.30  lin.  ft.  4-in.  main,  -57  cts. ;  13,770  lin.  ft. 
6-in.,  73  cts ;  8.760  lin.  ft.  8-in.,  98  cts. ;  1,.500 
cu.  vds.  rock  excavation,  $2.20 ;  .3.5  hydrants, 
$29 ;'  21  4-in.  gate  valves  and  boxes,  $12 ;  26 
6-in.  gate  valves  and  boxes,  $16;  27  8-in  gate 
valves  and  boxes,  $21  ;  1  brick  valve  box  with 
iron  cover.  $38..50 :  total  bid,  $29,999 ;  awarded 
to  Des  Moines  Bridge  &  Iron  Works,  Des 
Moines,  la.  Furnishing  and  erecting  1  60,000- 
gallon  tank,  in,cluding  gage,  painting,  frost 
box  and  user  pipe,  $4,42.5 ;  same  as  above  with 
40,000-gallon  tank,  $2,2.50 ;  same  as  above  ac- 
cording to  bidder's  plans.  $-3,281) ;  contract  for 
60,000-gallon  tank  with  elliptical  bottom 
awarded  to  Chicago  Bridge  &  Iron  Works, 
105th  St.  and  Throop  St.,  Chicago,  111.,  price 
$3,280:  150  lin.  ft.  12-in.  well  with  12-in.  cas- 


ing, per  lin.  ft..  $4.50;  25  lin.  ft.  10-i 
10-in.  casing,  per  ft.,  $4 ;  6-in.  well   . 
per  specifications,  1st.,  100  ft..  $2.7.5 le.x, 
lin.    ft.,   $2..50:   next,   .500   lin.   ft,  i«: 
1,000  lin.  ft.,  $1.35:  6-in.  Cook  well   . 
place,  per  length  of  6  ft.,  $30:  O-i 
iron   casing  in   place,  per  lin.  ft..  ,' 
yds.   excavation    for   dug   well.  7.5 
vds.   concrete,  per  cu.   vd..  $6;  tot: 
$.3,016;  awarded  to  M.  Halloran,  R 
The  Aetna  Engineering  Bureau,  IT 
St..   Chicago,  are  engineers  in  chai.   ; 
Zeller,  Jr.,  is  President  of  the  villa 

®The    following     contracts    for     • 
labor,    materials,    etc..    necessary   t 
water  service  pipes  have  been  awar 
Board    of   Local    Improvements,   CI  . 
Edward  J.-  Glack  is   Secretary.     E 
Dickens   .\ve.,  Jefferson  Ave.  and 
David   Walsh,  6628   South   Chicaj- 
Harding  Ave.,  Jas.  J.  Renn,  3G7  ^ 
Ave. :  Jackson  Ave..  W.  22d  PI.,  V 
Jas.  H.  Roche.  222  E.  31st  St;  W.aiv. 
Loomis   St..    Milwaukee  Ave.,  S.  Piin 
D.  Hardin.  31.39  Indiana  Ave. 

®The  Mutual  Electric  Co.,  Adar.  &  • 
ton   St.,   Chicago,   111.,  has  been  a''^" 
contract    by    tlie    Board    of    .Adn  ■: 
Springfield,      111.,      for    equipping 
works  of  the  Elgin  State  Hospital,  - 
with  motors,  pumps,  wire,  etc.,  at  f  . 
work  includes  one  50  k.  v.  a.  gent 
•35    h.p.    induction    motor;    one   90- 
acting    triplex    pump ;    one   horizon 
centrifugal  pump  of  325  gals.;  one'' 
distributing  panel,  and  5,.500  ft.  Ni ' 
wire.     Bids  were  opened  May  20. 

®The   Birdsall-Griffith   Construct!  C 
Racine.   Wis.,  has  been  awarded  tl 
bv  the  Board  of  Local   Improveiiu 
Charles,   III.,  G.   N.   Laiiib.   Engines  i^'- 
extensions  of  water  mains,  indudirthi 
ing  of  about  1,344  ft.  of  4-in.,  and  Bl  '' ." 
6-in.  pipe.     The  contract  price  is  $80.   Bw 
were  opened  May  15. 

W.    G.    Stromquist,    assistant  ernecr 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Water  Survey  at  the  University  of 
•ill  submit  a  special  report  on  the 
rks  plant  of  Warsaw,  III.,  to  the  city 

.\  filter  plant  is  to  be  installed. 
Indiana. 

•er  Bros,  of  Peru.  Ind.,  have  been 
he  contract  for  the  construction  of 
,ipe  line  for  the  Chesapeake  &  Ohio 
which  is  to  furnish  all  the  water 
ic  company  at  Peru  for  the  tilling  of 
lies,  boiler  washings,  etc.  The  pipe 
I  ins.  in  diameter  and  the  water  will 
1  into  a  concrete  tank,  to  be  built  at 
id  shops.  The  tank  is  to  be  103  ft. 
W  ft.  wide  and  10  ft.  deep, 
ill  be  prepared  by  Engineer  J.  F. 
Hith  Bend,  Ind.,  for  the  installation 
icipal  water  plant  in  the  town  of 
•e  Haute.  Ind.  Specifications  have 
red  by  Town  Engineer  R.  Paige  for 
iles  of  mains  and  00  water  plugs, 
itcd  cost  is  $:^o.tiOO. 
rd  of  School  Trustees  of  Logans- 
contemplates  individual  water  til- 
lenis,  winch  include  a  boiler  and 
)aratus.  Deep  wells  will  probably 
t   all   the    schools    which    will    cost 

Iowa. 

ly  Council  of  Indianola.  la.,  has 
iract  for  the  new  cement  reservoir 
ructed  on  South  River  to  the  Lyt- 
King  Construction  Co..  of  Des 
.  .It  $13,iMn.  The  reservoir  is  to  be 
n  Sept.   1. 

Council  of  Red  Oak.  la.,  has 
solution  providing  for  the  installa- 
umber  of  water  mains. 

Kentucky. 

irman  Water  Works  Co.  contem- 
cing  the  water  tank  at  Morgan- 
which  was   recently   destroyed,  by 

a  new  one  of  steel. 
I     Council    of    Mt.     Sterling,    Ky., 
'  ranchise  for  water  and  light  to  the 
t  &  Ice  Co.  of  Mt.  Sterling. 


-\nii    .Vrlior.    Mich.,    is 


Maryland. 


II  be  received  until  noon,  June  17. 

.  .\.  Ferry,  Constructing  Quarter- 

t  Howard,  Md..  for  sinking  10- 
■  deep  well,  additions  to  power 
rshing  and  installing  2  boilers  and 

n  power  pl.Tiit  of  that  place. 

Massachusetts. 

.  IS  Balboni  Co.  has  been  awarded 
.    by   the     Department     of    Public 

Boston,  Mass..  for  the  relaying  of 
<  in  Sumner,   Princeton  and   Tren- 

si  Boston  at  $l,.ji>9. 

Gerrish  of  Boston.  Mass.,  has 
•il  the  contract  by  the  Department 

orks  of  that  city  for  laving  water 
ile.xible  jonits  in  Boston  Harbor, 
i  sland  to  Spectacle  Island,  at  $16.- 

•  'ulders  were  :  McCarthy  &  Walsh, 
'T    t'llis,  S18,!ilT:Hirani  W.  Phil- 

Michigan. 
rl  &  Co.  of  Lima,  O.  have  been 
1  contract  by  the  Village  of  :Man- 
yli.,  for  the  construction  of  a 
1  system  at  $l>3,i50(I,  from  plans  of 
3 'Pe.  Civil   Engineer,   The   Xasby, 

•  The  improvement  will  include 
"   approximate   quantities   and    la- 

'  fq-*"*'°"-  '^^  ''P-  gasoline  en- 
i  •  i'-i>  lb.  pressure,  force  pump : 
fivoir,  'M?!  tons  cast  iron  pipe, 
',t  iron  specials.  1  10-in.  valve  and 
^valves  and  t)oxes,  fi  6-in  valves 
s  0  4-in.  valves  and  boxes,  .30 
'Jng  10  hn.  ft.  10-in.  pipe,  laving 
;■'?;?!?«•  laying  T,92o  l,n.  ft.  (i-in. 
8.»10  Im.  ft.  4-in.  pipe.  Bids  were 
I;  I. 

K-&Son  of  Grand  Haven.  Mich 

,  arded   the   contract   bv   the   citv 

'•1   tor  the  drilling  of  a  3n-in. 

•he  water  works.     The  esti- 

'"'■     Bids  were  opened   May 


■-'I.      G.    S.    William: 
I-.ngineer. 

©Keating  Bros..  W>  Harrison  St.,  Detroit, 
-Mich.,  nave  been  awarded  the  contract  bv  the 
city  ot  Grand  Haven,  Mich.,  for  the  construc- 
tion ot  3,00.1  tt.  of  lo-in.  suction  main  The 
estimated  cost  of  the  work  is  S.5,900.  Bids 
were  opened  May  21. 

The  Board  of  Public  Works  of  Owosso, 
-Mich.,  plans  to  lay  water  mains  this  season 
at  an  estimated  cost  of  $t>.,V)0.  W  E  Hall  is 
President   of   the    Board. 

The   Common   Council   of   Bav   City,   Mich 
coiitcinplates   employing  an   engineer 'to  make 
experiments  for  the  purpose  of  learning  what 
is   to   be  done   to  better  the  condition   of  the 
water   supply. 

Minnesota. 

®Tlie  Ramsey  Couiit\  Commissioners,  St. 
Paul,  Minn.,  have  let  the  contract  for  the 
di.gging  of  a  well  at  Silver  Lake,  town  of 
North  St.   Paul,  to  Matt   Holland,  at  $3.50  per 

The  Village  Council  of  .Mountain  Iron, 
-Minn.,  has  approved  the  idea  of  voting  $.10,1100 
111  bonds  for  village  imnrovements.  It  is  pro- 
posed to  build  a  steel  water  tank  with  I0ii,000 
gals,  capacity  and  to  lav  new  mains.  .\  brick 
power  house  for  the  electric  plant  will  also 
be   built. 

Bids  for  the  drilling  of  an  artesian  well 
at  the  U.  S.  postoflice  at  .Minneapolis,  Minn., 
were  received  May  22  bv  the  Supervising 
Architect,  Treasury  Department,  Washington, 
p.  C,  as  follows:  Item  1,  being  price  under 
iOO  ft.;  item  2,  price  per  ft.,  over  TOO  ft.:  W 
T.  Peterson,  Madison.  Wis.,  item  1,  $4.50:  item 
2,  $4.50:  completed  bv  Aug.  1,  1912.  S  Swen- 
son  Artesian  Well  Co.,  Minneapolis,  Alinn 
Item  I,  $1,191;  item  2,  $1.74:  completed  bv 
Aug.  1,  1912.  W.  H.  Cater  Contracting  Col, 
Chicago,  III..  Item  1,  $2,300;  item  2,  $3;  com- 
pleted by  July  22.  J.  F.  McCarthy,  Minneapo- 
lis, item  1,  $2  per  ft.:  item  2,  $2  per  ft.:  com- 
pleted within  »!o  days.  Griffith  &  Walker,  Zion 
City,  III.,  item  1,  Sl.iM5:  item  2,  $2.35:  com- 
pleted in  45  davs. 


Mississippi. 


_lhe  citizens  of  Vazoo  City.  .Miss.,  on  Mav 
1 1  voted  against  the  issuance  of  bonds  in  the 
sum  of  $:30,000  for  the  purpose  of  installing 
water  meters  and  adding  another  boiler  to  the 
water  plant. 

Nebraska. 

"f>Bids  will  be  receiver  until  .-<  p.  ni..  June  !<. 
liy  Village  of  Hyannis,  Xeljr..  for  the  con- 
struction of  a  water  system.  It  will  con- 
sist of  furnishing  and  laying  1,800  feet 
of  li-in.  mains,  4,124  ft.  of  4'-in.  mains:  fur- 
nishing and  setting  12  lire  hydrants:  furnish- 
ing and  erecting  1  15-h.p.  gasoline  or  distil- 
late engine.  1  vertical  deep  well  pump,  1  80.- 
iiOO-gal.  concrete  reservoir.  1  concrete  block 
building.  800  ft.  hose,  hose  cart,  2  Callahan 
nozzles  and  tire  bell;  furnishing  all  material 
and  sinking  8-ft.  tubular  well.  Engineer's  es- 
timate. $8.iiilo.  .\  certified  check  of  5  per 
cent  of  the  amount  of  the  proposal  on  a  regu- 
lar Nebraska  National  or  State  bank  and  pay- 
able to  the  Village  Treasurer  of  Hyannis. 
Neb.,  must  accompany  each  proposal.  Plans 
and  specifications  are  on  file  with  Village 
Clerk  C.  K.  Bassett  of  Hyannis,  Neb.,  and 
with  the  .-Mamo  Engine  &  Suoply  Co.,  engi- 
neers, Omaha.  Neb.,  where  they  can  be  exam- 
ined. .All  contractors  desiring  copy  of  the 
plans  and  specifications  for  their  own  personal 
use  can  obtain  a  copv  from  the  engineers 
for  $-5. 

The  citizens  of  Coleridge,  Nebr.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the  ex- 
tent of  $8,500  for  the  purpose  of  extending 
the  water  works  and  erecting  a  new  stand 
pipe. 

New  Jersey. 

The  City  Council  of  Stanhope,  N.  J.,  has 
deferred  action  on  the  question  of  introducing 
a  resolution  calling  a  special  election  to  vote 
on  authorization  of  the  installation  of  a  mu- 
nicipal water  plant  and  the  issuing  of  bonds 
amounting  ao  $30.00n.     The  Council   voted  to 


otTer  $9,0(>0  for  the  water  pipes  of  the  Rock- 
land Water  Co.,  now  in  use. 

New  Mexico. 

.\  movement  is  on  foot  to  encourage  the 
building  of  a  water  works  svstem  in  the  town 
of  .\ztec,  N.  Mex 

New  York. 
•{•Bids  will  be  received  until  11  a.  m..  June 
12  by  Capt.  F.  T.  .Arnold,  Constructing  Quar- 
termaster, Fort  H.  G.  Wright  (Fisher's 
Island)  N.  V.,  for  the  construction  of  34 
reinforced  concrete  cisterns  ranging  from  5,- 
255  to  15.549  gals.  each,  complete  with  down- 
spout, overflow,  drains,  pumps  and  suction 
lines. 

•I-Bids  will  be  received  until  3  p.  m..  June 
15,  by  W.  R.  Wadsworth.  President  of  the 
Water  Commission.  Genesco,  N.  V.,  for 
building  a  distributing  reservoir  and  appur- 
tenances and  laying  cast  iron  water  pipes  be- 
tween same  and  existing  reservoir  at  Geneseo. 
N.  \.  Plans  and  specifications  are  on  file 
with  the  President  of  the  Water  Commission. 
The  taxp.iyers  of  Voorheesville,  N.  Y.,  at  a 
recent  election  voted  against  the  establish- 
mg  of  a  new  pumping  station  to  pump  water 
into   the  lower   reservoir. 

The  Boston  &  .-\lbany  Railroad  Co.  plans 
the  construction  of  a  water  and  coaling  sta- 
tion at  Mellenville,  Columbia  Countv.  N.  V., 
at  an  estimated  cost  of  $,,5im.  F.  B. 'Freeman, 
Boston,  Mass.,  is  Chief  Engineer, 

The  citizens  of  .\lbion,  N.  Y.,  will  vote  May 
31  on  the  proposition  of  issuing  bonds  in"  the 
sum  of  $130,00(1  for  the  installation  of  a  mu- 
nicipal water  works  system.  If  the  propo- 
sition carries  Consulting  Engineers  Witmer 
&  Brown  of  Bufl^alo,  X.  V..  will  i)re|)are  plans 
and  supervise  the  construction. 

The  Common  Council  of  Rochester,  N  Y, 
has  authorized  the  construction  of  dykes  at 
Hemlock  and  Canadicc  luikes,  together  with  a 
conduit  connecting  Uie  two  lakes  to  increase 
the  storage  capacity  of  the  lakes.  This  work 
IS  to  be  preliminary  to  the  construction  of  a 
third  conduit  from  Hemlock  Lake  to  the 
CTty. 

Ohio. 

©Henry  R.  Wortliington  Co..  New  York 
Uty  has  been  awarded  the  contract  bv  J  Mc- 
Carthy, Director  of  Public  Service,  'Newark, 
O..  tor  furnishing  one  direct  connecting  steam 
engine  driven  centrifugal  pump  of  .5.1100  000- 
gal.  capacity.  The  contract  price  is  $1,029 
the  pump  will  be  set  up  bv  the  citv  Bids 
were  opened   Mav  16.  '  '  " 

City  Engineer 'F.  M.  Lillie  of  Youngstown. 
U.,  has  forwarded  plans  for  improvements  to 
the  filter  plant,  costing  approximatelv  $125,000 
to  the  State  Board  of  Health  for  approval  The 
plans  were  prepared  bv  .Assistant  Citv  Fn<»i- 
neer  N.  E.  Hawkins.  '      '  " 

Oregon. 

®John  Keating  of  Portland,  Ore.,  has  been 
awarded  the  contract  for  the  construction 
ot    the   city  water  works   at  Monmouth,   Ore 

-Mayor  Stieb  of  Milwaukie,  Ore.  has  ap- 
pointed a  special  committee  to  make  a  thor- 
ough investigation  of  the  water  works  prop- 
osition. It  IS  proposed  to  bond  the  town  for 
the  purpose  of  installing  a  svstem 

The  City  Council  of  Hil'lsboro.  Ore,  has 
granted  a  franchise  to  the  W^ashington- 
Uregon  Corporation  permitting  it  to  brino- 
mountain  water  into  the  citv,  and  it  is  ex- 
pected that  a  pipe  line  will  be  in  operation, 
tapping  Sam  Creek,  1,  miles  southwest  of  the 
city  inside  of  90  days.  The  company  intends 
putting  in  a  storage  reservoir  near  Dilley. 

Pennsylvania. 

-  f^ids  will  be  received  until  4  p.  n,.,  June 
-.  by  Borough  Engineer.  Tarentum,  Pa  '  for 
urmshing  the  necessary  labor  and  material 
lor  constructing  distributing  svstem  for  the 
l.orough.  The  work  will  include  the  follow- 
ing appro.\imate  quantities:  l(i,i;30  ft  of  4-in 
c.  I.  pipe.  Class  C;   11.8.J0  ft..  Class  B-   14-^70 

R    i>n  ;'."■  *>•  i-  P'^"-  ■'^'''''5  C:  14,320  ft..  Class 
K.  ^-''J  tt   of  8-in.  c  ,.  pipe.  Class  C;  1,460  ft., 

-Vn   f,    ^1  '■^-  P^S'iV^";'"-  '■  '■  P'P<^-  Class  C 
■'•■III   It.   Class   B.  2.840  ft.  of   12-in 


-    --  -n.  c.   1.   pipe 
•J* indicates  work  now  open  for  bids,     ©indicates  a  contract  let  recently. 
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Class  C;  S.ii.oO  ft.,  Class  B;  25  fire  hydrants, 
complete :  55  4-in.  valves  with  c.  i.  boxes 
40  fi-in.  valves  with  c.  i.  boxes,  2  8-in.  valves 
with  c.  i.  boxes,  4  12-in.  valves  with  c.  i. 
boxes,  10  4-in.  plugs ;  30,.5.W  ft.  to  be  laid  un- 
der paving.  Proposals  must  be  addressed  to 
W.  A.  Gibson,  Borough  Clerk,  and  contain  a 
certified  check  of  2  per  cent  of  amount  bid. 
Plans,  specifications  and  blank  forms  for 
proposals  may  be  procured  at  the  Borough 
Building. 

The  Manheim  Township  Water  Co.,  Man- 
heini,  Pa.,  has  been  incorporated  with  a  capi- 
tal stock  of  $7,500  for  the  purpose  of  supply- 
ing water  to  the  people  living  adjacent  to  the 
Lancaster  and  Lititz  turnpike.  The  directors 
are  ;  Allan  A.  Herr,  Paris  R.  Hostetter  and 
Reab   R.   StaufTer. 

The  Water  Board  of  Steelton,  Pa.,  has 
asked  the  Borough  Council  for  an  appropria- 
tion of  nearly  $7,000.  to  be  used  for  improve- 
ments to  the  pumping  station. 

Fred  C.  Dunlap,  chief  of  the  bureau  of  wa- 
ter, Philadelphia,  Pa.,  is  preparing  plans 
for  the  improvement  of  the  \yest  Philadel- 
phia water  supply.  Changes  will  be  made  in 
the  Belmont  filters  which  will  increase  the 
filtration  capacitv  from  40,000,000  gals,  a  day 
to  60,000.000  gals.  This  will  necessitate  the 
construction  of  a  pipe  line  to  carry  the  water 
from  Belmont  to  the  Georges  Hill  reservoir. 
Three  hundred  thousand  dollars  will  be  ap- 
propriated   friini   the   new   loan   for  the  work. 

The  borough  of  Phoenixville,  Pa.,  has  em- 
ployed Chester  &  Fleming,  Hydraulic  Engi- 
neers. Pittsburgh.  Pa.,  to  supervise  the  con- 
struction of  a  8.u00,000-gal.  mechanical  fil- 
ter plant  in  accordance  with  plans  prepared 
by   the   engineers. 

Rhode  Island. 

•J"Bids  will  be  received  until  11  a.  m.,  June 
22,  by  Bureau  i>t  Yards  &  Docks,  Navy  De- 
partment. Washington,  D.  C.  for  fresh  wa- 
ter supply  pipe  f  under  water")  at  the  naval 
torpedo  station,  Newport,  R.  I. 
South  Carolina. 

Plans  are  being  prepared  by  Consulting  En- 
gineer Gilbert  C,  White  of  Charlotte,  N.  C. 
for  the  installation  of  a  water  works  system 
in  Cheraw,  S.  C.  at  an  estimated  cost  of  $47.- 
000.  Contracts  will  be  let  as  soon  as  plans 
are  completed.  The  Conunissioner  of  Public 
Works  will  be  in  cliarge  of  the  work.  D.  L. 
Freeman  is  Clerk. 

An  election  wil  be  held  in  Camden,  S.  C, 
on    Tune    14,    for    the    purpose    of    voting    on 


the  issuance  of  bonds  in  the  sum  of  $100,000 
for  the  installation  (jf  a  water  works  system 
and  electric  lights.  Plans  have  been  prepared 
for  the  work.  The  water  supply  will  be  se- 
cured from  Little  Pine  Tree  Creek.  G.  G. 
-\lexander    is    City    Clerk    and    Treasurer. 

South  Dakota. 

A  special  election  will  probably  be  held  in 
White.  S.  Dak.,  in  the  near  future  to  vote  on 
the  proposition  of  installing  a  system  of 
water   works. 

.\t  a  recent  meeting  of  citizens  of  Ethan. 
.S.  Dak.,  a  petition  was  signed  authorizing 
the  Town  Board  to  contract  for  the  installa- 
tion of  a  water  works  system. 

Texas. 

®Shutt  &  Co.  of  Dallas,  Tex.,  have  been 
awarded  the  contract  bv  the  Atchison,  Topeka 
&  Santa  Fe  Railroad  Co.,  for  the  sinking  of 
an  8-in.  deep  well  just  south  of  the  power 
house  at  the  shops  in  Cleburne,  Tex. 

The  citizens  of  Palacios,  Te.x..  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $25,000  for  the  purpose  of  purchas- 
ing, rebuilding  and  extending  the  city  water 
works. 

Capitalists  of  San  Benito,  Tex.,  represented 
by  Capt.  S.  A.  Robertson,  Gen.  Agent  Lynch 
and  C.  E.  McLellan,  Chief  Engineer  of  the 
San  Benito  &  Rio  Grande  Ry.  Co.,  have  made  a 
proposition  to  the  Rio  Grande  Citv  Commer- 
cial Club  to  erect  and  maintain  a  large  plant 
to  furnish  a' waterworks  svstem  throughout 
the  city,  as  well  as  to  establish  an  ice  plant 
and   electric    light   system. 

.\ssistant  City  Engineer  Evigene  Couch  of 
Dallas.  Tex.,  has  completed  plans  for  the  new^ 
power  plant  for  the  Oak  Cliff  waterworks 
station.  The  building  is  to  be  of  concrete  and 
brick  construction,  fireproof  throughout,  and 
the  architectural  design  similar  to  the  White 
Rock  pumping  station. 

Virginia. 

•{•Bids  are  being  received  by  the  .American 
Boulevard  Corporation.  Norfolk,  Va.,  for  the 
construction  of  4.000  ft.  of  6-in.  water  pipe 
as  mentioned  under  Roads  and  Streets  in  this 
issue.  Arthur  C.  Freeman.  Jr..  Norfolk,  Va., 
is    Consulting    Engineer. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m.,  June 
6,  by  Capt.  J.  R.  Po\irie,  Constructing  Quar- 
termaster, 482  Arcade  Anne.x,  Seattle,  Wash., 


for    laying    4-in.    cast    iron    wateriiaj,, 
making    certain    service    connectioi  ».  r 
Worden,  Wash.  I"  '''■" 


contract 
that  citv 
,  in  !-■ 


latteii 


®The  Jahn  Contracting  Co.,  Rai! 
Seattle,  Wash.,  has  been  awarded  t 
by  the  Board  of  Pubhc  Works  c 
for  the  construction  of  water  ma 
.\ve..  South  et  al..  at  $28.(i!).S. 

Wisconsin. 

®The    W,     L.    •I'horne    Co.    of  .„„^, 
Wis.,   has     secured     a     sub-corttracfrom  u 
Roherty  for  the  drilling  of  a  12-in.  dl ,',, ,,. 
village  of  Belleville.  Wis. 

The  Citv  Council  of  West  lU  te. 
has  decided  to  extend  the  citv  wU'  n.,; 
about   0,000    ft.  ' 

Canada. 

•{•Bids   will  be   received  at  once»  W,„ 
Commissioners,   Berlin,   Ont.,  for  /•  j,i|;, 
ing  additions   to   the   water   worksit  E- 
Ont. :    (a)    500,000-gal.   elevated  w;t  m 
( b)    covered    concrete    reservoir   lx2lii 
including  8,000  cu.  yds.  of  excavati. 

The  citizens  of  Battleford,  Sask.,  j  ;, 
election  indorsed  two  bv-laws  for  e  f 
diture  of  $15u.()0ii  as  follows:  $100.' 
tending    electric    light    and    power  3 
waterworks    and    sewerage,     and    > 
granolithic   sidewalks. 

Messrs.  J.  G.  Sing,  Chairman  oi .; 
Board;    Willis    Chipman.    Secy.:   Udi  ;. 
dolph.  Chicago.  111.,  and  T.  Aird  irrav 
ronto,  water  experts  for  the  city  <  Tnn 
Out.,  have  submitted  their  report    tin 
Council  on   the  proposed   improvem';  ■ 
waterworks   system.     A   summary 
port,   recommending  improvements 
lows :     Construct   an   additional  w 
system  in  the  vicinitv  of  Scarboro 
an   estimated    cost   of  $5,320,000. 
crib  of  the  new   system  to  be  taicJv. 
from     shore     and     seven     miles  roi:, 
Morley    Ave.     sewage    disposal   wks. 
vide     a     chlorination     plant     for  -  - 
in      connection      with      the      filtrai 
The  capacity  of  the   reservoir  to 
000  gallons,  the  water  ttJ  gravitate 
lioro'   Heights  to  the  city  through    1 
duit.     All  the  city  below  College  itti  ; 
supplied  by  gravitation  from  Scarbyar. 
north  of  College  to  be  served  by  e  f 
Plains  pumping  station.     Duplicatete  1 
filtration   plant,   duplicate  the  intalpipi 
continue  the  present  service,  the  iirovtr 
to  cost  $1,620,000.     Prevent  waste  c  wa.i 
meters  at  a  cost  of  about  $1,140,00< 

( 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

•{•Bids  will  be  received  until  10  a.  ni.,  June 
25,  by  Board  of  Comiuissioners,  First  Sewer- 
age District.  W.  J.  Sandoz,  Secy.,  Birming- 
ham, Ala.,  for  the  construction,  complete,  of 
system  of  sanitary  sewers,  comprising  about 
10  miles  of  18  to  6-in.  pipe  sewers  with  ordi- 
nary accessories  and  Imhoff  purification  plant. 
Certified  check  for  3  per  cent ;  the  bid  must  be 
filed.  Walter  G.  Kirkpatrik.  703  Farley 
Bldg.,  Birmingham,  Ala.,  is  Engineer. 

©Sullivan.  Long  &  Haggerty  of  Bessemer, 
Ala.,  have  been  awarded  the  contract  by  the 
City  Commission  of  Mobile,  Ala.,  for  sanitary 
sewer  extensions  at  $49,905.  Other  bids  sub- 
mitted were:  P.  W.  Mulvahill,  $85,995;  Jett 
Bros.'  Contracting  Co..  $92,173;  J.  W.  Curlev 
&  Co.,  $53,077 ;  F.  H.  Fleming  &  Co.,  $57,.509. 

The  City  Council  of  Alabama  City,  Ala.,  is 
preparing  to  build  a  water  and  sewerage  sys- 
tem and  wishes  to  make  it  a  comprehensive 
one  so  that,  ultimately,  it  might  be  used  by 
Gadsden,  Alabama  City,  and  the  steel  works. 

The  city  of  Mobile,  Ala.,  will  sell  bonds 
June  10  in  the  sum  of  $60,000  for  the  pur- 
pose of  extending  the  sewer  system.  Bids 
will  shortly  be  asked  on  the  construction  work. 


California. 

City  Engineer  Homer  Hamlin  of  Los  Ange- 
les, Cal.,  in  his  report  to  the  Board  of  Public 
Works,  has  estimated  the  cost  of  a  complete 
storm  water  sewei  system  for  the  tity.  with 
the  necessary  outfalls  or  extensions  of  the 
main  trunk  sewers  at  $9,300,235.  This  cost  is 
intended  to  cover  37  separate  drainage  areas, 
comprising  68,782.5  acres. 

The  Board  of  City  Trustees  of  FuUerton, 
Cal.,  has  accepted  the  preliminary  plans  for  a 
sewer  system.  W.  J.  Renshaw  is  City  Engi- 
neer. 

The  city  of  Sausalito,  Cal.,  will  let  con- 
tracts in  about  90  days  for  the  construc- 
tion of  new  sewers  and  extending  the  pres- 
ent sewer  system,  estimated  to  cost  $50,446. 
The  work  will  include  laying  15.107  ft.  6-in. 
pipe;  8.898  ft.  8-in.  pipe;  5.859  ft.  IG-in. 
pipe;  1,684  ft.  12-in.  pipe;  900  ft.  14-in.  pipe; 
300  ft.  16-in.  pipe;  600  ft.  18-in.  pipe;  460 
ft.  22-in.  pipe,  and  600  ft.  24-in.  vitrified 
iron  stone  sewer;  33  manholes,  94  lamp- 
holes;  reinforcement  of  1,640  ft.  at  outlet 
intide  water.  H.  W.  Cadwell  is  City  En- 
gineer. 

The  city  of  Hermosa  Beach,  Ca!.,  has  taken 
over  the  sewerage  plant  which  was  owned  by 
the  Hermosa  Beach  I_^nd  &  Water  Co. 


Engineer  F.  H.  Olmsted  of  01  n:!'  ' 
lelen,  Wright  &  Callender  Bldg.,  L 
Cal.,  has  declared  the  proposition 
outfall  sewer  from  the  San  Gabf 
the  ocean  for  the  accommodation    i 
and  17  other  cities  of  this  district  i- 
preliminary  steps  should  be  taken    :i 
in  the  way  of  securing  this  improvien; 
D.  Reavis  is   President  of  the  Omil  ~ 
,\ssociation. 

E.    A.    Garland    has   been   emplnd  0 
City  Council  of  Santa  Barbara,  C;  3! 
neer  in  charge  of  the  proposed  ser  s,.- 
A  system  with  two  outlets,  one  by  av:: 
one  by  pump  is  being  agitated. 

Bids  as   follows  have  been  receiJ    . 
Bureau   of    Yards   and   Docks,  Na  bt 
ment,    Washington,    D.    C,    for  cistn; 
garbage  crematories  at  the  navy  yis.  ' 
Sound,  Norfolk.  Va..  and  at  the  naltr 
station,   San   Francisco:      (1)   priclor 
crematories,   complete;    (2)    price^r  >^' 
tory  at  the  Norfolk  navy  yard;  (EP^i' 
crematory    at    the    Puget    Sound  :v>'   ■ 
(4)   price  for  crematory  at  the  na'  •'■ 
station,  San  Francisco;    (5)  price 't 
tories,   complete,  under  bidder's  spin-.' 
Morse-Bulger    Destructor   Co.,    39Comsn 
St.,   New  York  City,   (2)   $6,875.    ™le)'  ' 


^^ indicates  work  now  open  for  bids,    ©indicates  a  contiact  let  recently. 
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Co  15>i**  Burt  St..  Omaha,  Nc-li.. 
>.v"(2)  $ti.875;  (3)  $5.7.50;  (-O  $1,- 
'■"a'ric  Incinerator  Co.,  015  McKnight 
"ineapolis.  .Minn..  (5)  $1(1.000.  Chas. 
rs,  714  Fulton  Bldg.,  Pittsburfih,  Pa., 
i;  '  Lewis  &  Kitchen.  900  Michigan 
cago.  111..  (1)  $^l-^>^2:  (2)  $8,400; 
)(i)  $1780;  (5)  Norfolk,  $2,000; 
n'nd.  $1.W0;  San  Francesco.  $800. 
einc'ering  Co.,  0:1  Oliver  St.,  Boston, 
')  $7,77.5.  Dickson  Engineering  & 
ic  Co'  '■'on  Kasln-  Bide;..  Toledo.  ().. 
W-   (2')'$t.50n;   (3)   $6,0-W;    (-0   $•_'.- 

.v'orfolk.  $7,500;    Puget   Sound.  $9.- 

Francisc(\  $4,0 1(». 
Connecticut. 

V   of   \\aterl)nry.    Conn.,    will    let 

from    lune    to    time    during    the 

for   the    construction    of    tile    pipe 

an  estimated  cost  of  $20.aK).     R. 
is  City   Kngineer. 

District  of  Columbia. 

will    be    received    until    10:00    a.    m.. 

I-   .Maj.   F.   C.    Boggs.   General    Pur- 

ifticcr   Isthmian    Canal    C^innnission. 

111.  D.  C..  for  furnishing  under  Can- 
713,  steel  rope,  structural  .steel,  riv- 
hanimers,  galvanized  inickets,  door 

lor  mats,  belt  lacing,  vitrified  sewer 

l;ir  pitch   and   lumber. 

Florida. 

uni  be  received  until  noon.  June 
norv  Board.  State  of  Florida,  at 
of  Maj.  F.  G.  Yerkes.  Secy..  1620 
St.,  Jacksonville,  Fla..  for  the 
on  of  a  sanitary  sewerage  system 
2'/j  miles  of  d  to  12-in.  pipe,  nian- 
;h  tanks,  etc.  W.  W.  Lyon.  30.S 
\g;  Jacksonville,  Fla..  is  Consult- 
iicer. 

ird  of   Trade   of    F^ort   Lauderdale, 
tes  bonding   the   town    for   the    in- 
))f  a  sewerage  system, 
live  been  prepared  by  City  Engineer 
[■ris  of   .•\palachicola,    Fla..    for    the 

I  extensions  to  the  sewer  system  and 
|g  laterals.  The  estimated  cost  is 
i'he  work  will  be  done  by  the  city. 

Idaho. 

!  nance  has  been  introduced  in  the 
\:i\  of  Pocatello,  Ida.,  calling  for  the 
,'  lateral  sewer  district  No.  7,  cover- 
,iber  of  blocks  in  the  northwestern 
':■  city. 

'  mess  men  of  Kellogg,  Ida.,  recentlv 

•;ting  and  decided  to  go  ahead  with 

;iction  of  a  sewer  through  the  busi- 

ict.     The    citizens     recently     voted 

:  issuance  of  bonds  in  the   sum   of 

■  a  system  of  sewers. 

Illinois. 

jviU   be   received    by    the    Board    of 

brovements,    Chicago,    111.,     Ed.    J. 

cretary,  until   11  a.  m.,  June  7,   for 

II  labor,  materials,  etc..  necessary  to 
I'sewers  in  the  following  streets : 
Hid  Ave.,  300  lin.  ft.  12-in.  in_ternal 
riverage  cut  9  ft.;  High  St..  JiO  lin. 
1J2.O  ft.;  Potomac  Ave.,  670  lin.  ft. 
i;  ft,;  W.  70th  St.,  235  lin.  ft.  12-in., 
*  house  drains,  150  lin.  ft.  6-in..  C  ft. ; 
'■k  Ave.,  1,670  lin.  ft.  3%-ft.  double 
c  13.0  ft.,  1,010  lin.  ft.  3.0-ft.  double 
c  12.0  ft.;  Burnside  Ave.,  396  lin.  ft. 
I' lie  invert  brick,  10.5  ft.;  Calumet 
<  n.  ft.  15-in.  9.0  ft.,  670  lin.  ft.  12-in., 

89th  PI.,  670  lin.   ft.   10.5   ft.,   670 

n,,  8.5  ft. ;  E.  90th  St.,  670  lin.  ft. 

ft.,  670  lin.    ft.    12-in.,   8.0    ft.;    E. 

,'0  lin.  ft.   15-in.,  9.0   ft.,  670  lin.   ft. 

'Jft.;  E,  9st   PI.,   670   lin.    ft.    15-in., 

i«  lin,  ft.  12-in.,  7.5  ft. ;  N.  47th  Ct., 

15-in.  11.0  ft.,  1,340  lin.   ft.   12-in., 

5  lin.  ft:  15-in.  11.0  ft.;   South  Park 

'<jin.  ft.  2%-ft.   double   invert   brick, 

J  5  lin.   ft.   2.0   double   invert   brick, 

.^1  lin,  ft.  18-in.  double  strength,  11.5 

5]   St.,  670  lin.  ft.  15-in..  10.0  ft.,  670 

lin..  8.0  ft.,  450  lin.  ft.  12in.  10.0  ft. ; 

'.  670  lin.  ft.  15-in..  10.5  ft.,  670  lin. 


It.  12-111.,  is.ii  II.;  1:.  ,s>,i,  St..  o7o  lin.  ft.  15-m, 
10.5  ft..  (i70  lin.  fi.  l-j-in.,  8.0  ft.,  270  lin.  ft. 
12-ui..  7.5  ft.:  K.  Plst  PI.,  070  lin,  ft.  15-in.. 
10.5  ft..  070  lin.  ft.  l-.'-in..  ^5  ft.,  27n  lin.  ft. 
12-ni.,  9.0  ft.:  Argylc  St.,  780  lin.  ft.  4.5-ft. 
dniihle  ring  brick,  12.5  ft..  500  lin.  ft.4.0  double 
ring  brick.  12.5  ft.,  725  lin.  ft.  O.O-ft.  double 
ring,  12.0  ft. ;  Evanston  Ave.,  300  lin  ft.  2.5-ft. 
ilouble  ring,  10.0  ft..  ,Wn  lin.  ft.  12-in.,  8.5  ft.. 
Otii  lin.  ft.  18-iii.  double  strength,  10,0  ft., 
010  lin.  ft.  !,-,-i„.,  1,1..-,  f(_  1000  lin.  ft.  18-in. 
dcnible  strength.  10.5  ft.;  Kenmore  Ave,,  370 
lin.  ft.  15-in.,  9.0  ft.,  370  lin.  ft,  12-in..  8.0  ft., 
•Inn  lin.  ft.  15-in.,  9.5  ft.,  27u  lin,  ft,.  12-in.,  9,5 
ft.;  Winthrop  Ave..  I.Onii  lin.  ft.  18-in.  double 
strength.  10.0  ft.,  :l7i)  lin.  ft.  l.5-in.,  9.0  ft.,  370 
lin.  ft.  12-in.,  8.0  ft..  4 in  lin.  it.  15-in.,  9.5  ft.. 
270  lin.  ft.  12-in..  9.5  ft.  The  work  includes 
construction  of  manholes,  catch  basins,  mniii- 
teiiance   of   pavement,   etc. 

®J.  E.  &  B.  S.  Crane,  Gracis  and  Uth  Sts.. 
Murphysboro.  III.,  have  been  awarded  the  con- 
tract by  the  Board  of  Local  Improvements  of 
that  city,  for  the  construction  of  West  Side 
Sewer  Extension  No.  2  at  $2,700.  The  work 
includes  approximately  .3,.'!00  ft.  of  8  to  )0-in. 
vitrified  pipe  .sewer.  Bids  were  opened  May 
18.     R.  .'V  Rollo,  City  Engineer. 

■SThc  I-:.  R.  Harding  Co.,  of  Racine,  Wis.. 
has  been  awarded  the  contract  by  the  Board 
of  Local  Improvements  of  S.andwich,  111.,  for 
the  construction  of  a  system  of  sanitary  sewers 
at  $38,301.  The  work  will  comprise  the  fol- 
lowing quantities:  3,410  ft.  of  18  in.,  260  ft. 
of  15  in..  2,050  ft.  of  12  in.,  4,950  ft.  of  10  in  . 
2.;).300  ft.  of  8  in.  and  3,900  ft.  of  0  in.  tile 
pipe  sewer  w-ith  120  circular  3-foot  manholes. 
10  flush  tanks,  .5.52  ft.  of  12-in.  outlet  drain 
and  a  sewage  purification  plant.  W.  S.  Sliields 
Co.,  Hartford  Bldg..  Chicago,  is  Engineer. 
Bids  were  opened  May  21. 

®Henry  Mafholi,  Rockford,  has  been  award- 
ed the  contract  by  the  Board  of  Local  Im- 
provements of  Rockford,  III.,  for  extensions 
of  the  sewer  on  Harlem  and  Daisy  .\ves.  The 
estimated  cost  of  the  Harlem  Ave.  job  is 
$3,000  and  that  of  the  Daisy  .-\ve.  work  $3,500. 

.\  movement  is  on  foot  in  Peotonc,  111.,  to 
establish  a  sewerage  system   for  the  village. 

The  Walter  H.  Zimmerman  Co.,  Consulting 
Engineers,  38  S.  Dearborn  St.,  Chicago.  Ill, 
has  been  making  surveys  for  the  installation 
of  a  sewerage  svstem  for  the  town  of  Earl- 
ville.    111. 

®Goodwin  M:  Ryan  nf  -Sprin.grield,  III., 
have  been  .-'.w.-irded  the  contract  by  the 
Board  of  Local  Improvements,  of  Hamilton. 
III.,  for  the  complete  construction  of  a 
system  of  sanitary  sewerage  at  $14,000.  Bids 
were  opened  April  .^0  by  Hir:  111  B.  Kin- 
kade.  Secy,  of  Board. 

®The  following  contracts  for  furnishing 
the  labor,  materials,  etc.,  necessary  to  con- 
struct sewers  have  been  awarded  by  the 
Board  of  Local  Improvements.  Chicago, 
III.,  Edward  J.  Glackin,  Secretary:  Byron 
St..  Simon  Ryan,  2927  W".  Congress  St.; 
Darwin  Terrace,  George  Poutorelli.  N.  48th 
Ct..  A\  Scully,  N.  57th  .\ve..  Geo.  Poutorelli, 
S.  Green  St.,  Geo.  Poutorelli,  S,  Green  St. 
De  Vito  Passarelli  and  Tirtilli;  W.  36th 
PI.,  A.  Notordonato;  N.  Kedzic  Ave.,  Wm. 
F.  Healy,  Reaper  Block;  W.  4_lst  St.,  Oak- 
lev  Ave.,  and  alley  east  of  Western  Ave.. 
M'.  Poutorelli,  4817  W.  Dakin  St.;  Constance 
Ave.,  Canini  Roberts;  Avondale  Ave.,  N. 
Central  Park  .^ve.,  S.  Ryan,  Ridgeland 
Ave.,  C.  Roberts;  Sa.ginaw  Ave.,  M.  J.  Mc- 
Namara;  Yates  Ave.,  M.  Poutorelli;  Green- 
wood Terrace,  Mont  Clare  Ave.,  A.  Notor- 
donato; E.  71st  St.,  Yates  Ave.,  M.  Pouto- 
relli; Houston  .^ve.,  Illinois  Ave.;  Jno.  W. 
Brunt,  2447   E.  74th  St. 

The  City  Council  of  Jerseyville,  III,,  con- 
templates extending  the  sewer  from  South 
State  St.,  east  to  Maple  Ave.,  and  north  to  the 
Bluff  Line  road,  then  south  through  the  Sned- 
eker  farm. 

The  street,  alley  and  drainage  committee  of 
the  City  Council.  Minonk,  111.,  plans  the  con- 
struction of  a  drainage  system  in  the  town. 
Sewer  pipe  ranging  in  size  from  12  to  18  ins. 
will  be  used. 


City  Engineer  IC  ¥.  Harper  of  East  St 
Louis,  111.,  has  submitted  plans  and  specifica- 
tions to  the  Board  of  Local  Improvements  for 
the  Winstaiuiley  sewer  district,  which  will  be 
an  auxiliary  of  the  $750,000  outlet  sewer  now 
lieing  completed. 

.\  preliminary  survey  was  made  last  week 
in  Maroa,  III.,  for  the  purpose  of  estimating 
the  cost  of  a  sewer  system. 

The  Board  of  Local  Improvements  of  Mo- 
line,  111.,  has  conrirmcd  the  proposed  25th  St. 
sewer  and  water  system.  The  system  will 
serve  that  territory  Iving  between  llVs  and 
18V4   .Ave.,  and   between   23d  and  26th   Sts. 

Mayor  Bean  of  Streator,  III.,  in  his  annual 
address  to  the  City  Council  urged  the  laying 
of  a  sewer  in  the  Coal  Run  Creek.  Fred  H. 
Renx  is  City  F'Hginecr. 

The  citizens  of  Piano.  III.,  have  voted  in 
favor  of  the  proposition  to  install  a  sewer 
system.  II.  D.  Hallctt  of  Aurora,  111.,  is 
Consulting  Engineer.  The  work  will  be  in 
charge  of  the   Board  of  Local   Improvements. 

Bids  were  received  ;is  follows  .\lav  13th,  by 
the  Board  of  Local  Improvenuiits,  Chicago, 
III.,  E.  J.  Glackin.  Secretary,  for  furnishing 
ihe  labor,  materials,  etc.,  necessary  to  con- 
struct sewers  in  the  following  streets  :  Byron 
St.,  300  lin.  ft.,  12-in.,  $107,  total  $.321,  Geo. 
Poutorelli ;  Darwin  Terrace,  9,30  lin.  ft.,  12-in., 
$1.14.  total  $1,000.  S.  Rvan,  2927  W^  Congress 
St.;  N.  48th  Ct.,  270  lin.  ft.,  12-in..  $1.48,  total 
$400,  .\I.  .Scully;  N.  .57th  .\ve.,  610  lin.  ft.,  lo- 
in., $1..5.5.  total  $915,  G.  Pontorclli ;  Green  .St., 
700  hn.  ft..  12-in.,  $1.27,  wing  sewers,  70  lin. 
ft.  12-in.,  $1.22,  total  $974,  G.  PontorelH; 
Green  St..  370  lin.  ft.,  12-in.,  $1..50,  total  $.55.5, 
D?  Vito,  Passarelli  &  Tirtilli ;  N.  Kenzie  Ave., 
630  lin.  ft.,  15-in.,  $1.45,  680  lin.  ft.  12-in, 
$1.35,  total  $1,831,  Wm.  F.  Healv,  Reaper  BIk.: 
W.  .36th  PI.,  510  lin.  ft.,  12-in.,  $1.29,  total  $6.58, 
A.  Notordonato;  Wrightwood  Ave.,  3ii0  lin  ft, 
12-in.,  $1..32,  total  $39(i.  G.  Poutorelli  :  W  41st 
St.,  .5.30  lin.  ft.,  1.5-in.,  $1.60;  S.  0;ikley  Ave., 
040  hn.  ft,,  12-m.,  $1.09;  aley  east  of  Western 
Ave.  89(1  hn.  ft.,  12-in.,  $1.23,  total  $2,640  M. 
Poutorelli  4817  W.  Dakin  St.;  Constance  Ave 
010  lin.  ft.,  |.5-in.,  $1.90,  670  H,,.  ft,.  12-in  $106 
wing  sewers,  140  lin.  ft.,  12-in.,  $1.40.  total  $2,- 
46<,  C.  Roberts;  .Avondale  .Ave.,  710  Hn  ft., 
20-in.,  double  strength,  $1.85;  N.  Central  Park 
Ave.  620  lin.  ft.,  15-in.,  $1..|,3,  .500  lin  ft  12-in 
$1.22.  total  $2,810.  S.  Rvan;  Ridgeland  Ave.^ 
640  hn.  ft.,  15-in.,  $1.70,  670  lin,  ft.,  12-in.,  $I..50. 
wing  sewers.  140  lin.  ft.,  12-in.,  $1.20,  total 
$2,261,  C.  Roberts;  .Saginaw  Ave.  670  lin  ft., 
20-in..  double  strength.  $2.28.  670  lin.  ft.,  19  in., 
double  strength,  $1.91,  670  lin.  ft.,  1.5-in'.  $1,57, 
0.30  lin.  ft..  12.  in..  $1..39.  total  $4,742,  M  J 
McNamara;  E.  70th  St.,  180  lin.  ft.,  .3.0-ft. 
brick  double  rin.g,  $6.00;  Yales  .Ave.,  670  lin. 
ft..  18-in.  double  strength.  $1.98:  67(1  lin  ft' 
1.5-in..  $1.63;  .565  lin.  ft..  12-in^  $1.25 ;  640  lin. 
ft..  18-in.  double  strength,  $2.00;  E  71st  St 
510  lin.  ft.,  1.5-in.,  $1.63;  510  lin.  ft.  1.5-in! 
$1.25;  total,  $10,2.37,  M.  Poutorelli;  Greenwood 
Terrace.  160  lin.  ft.,  1.5-in.,  $1.45;  Mont  Clare 
Ave.,  670  lin.  ft.,  15-in.,  $1.45;  670  lin  ft  12- 
in.,  $1.35;  total  $2,108,  A.  Notordonato;  Hous- 
ton Ave.,  .500  lin.  ft.,  15-in.,  $2..50 ;  Illinois  St 
1.220  lin.  ft.,  12-in.,  $2.00:  Bond  Ave.,  1,020 
Iin.  ft.,  15-in.,  $2.50;  total  $8,340,  Jno  W 
Brunt,  2447  E.  74th  St.  The  contracts  have 
not  been  awarded. 

Indiana. 

•J-Rids  will  be  received  until  4  p.  m..  May 
31,  by  Board  of  Public  Works,  Terre  Haute, 
Ind.,  for  the  construction  of  a  sewer  in  23rd 
St.  W.  A.  Thornton  is  Secretary  of  the- 
Board. 

The  Board  of  Public  Works  of  Elkhart,. 
Ind..  has  confirmed  resolutions  for  the  build- 
ing of  five  sewers,  located  as  follows :  Ar- 
cade .Ave.,  from  .Albama  St.  to  South  Blvd.; 
on  Indiana  .Ave.,  from  Eden  St.  to  Main  St.; 
on  F-nlton  St..  from  Pleasant  St.  to  Michigan^ 
St. ;  on  Laurel  St.,  from  Pleasant  St.  to  Mich- 
igan St..  and  on  Maple  Row,  from  Pleasant- 
St.  to  Michigan  St. 

The  City  Council  of  Goshen,  Ind.,  has; 
passed  a  resolution  providing  for  the  con- 
struction of  a  sewer  on  the  West  Side,  from' 
Riverside    Blvd.,    700    ft.,    west    of   the    Westt 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Side  Baptist  church,  and  run  east  to  Dewey 
Ave.,  thence  northeast  on  Dewey  Ave.  to 
Indiana  Ave.  and  Lincoln  Ave.,  thence  north 
on  Indiana  Ave.  to  the  Elkhart  river,  empty- 
ing into  that  stream  at  a  point  near  the  Chi- 
cago-Detroit Bag  Co.'s  hridge.  The  estimated 
cost  is  $10,000. 

The  Board  of  Public  Works  of  South  Bend. 
Ind.,  has  adopted  resolutions  for  the  con- 
struction of  three  new  sewers,  as  follows: 
Trunk  sewer  on  Eddy  St.,  from  Jefferson 
Blvd.  to  Division-  St.;  trunk  sewer  on  Mish- 
awaka  Ave.,  from  16th  St.  to  the  Sample  St, 
bridge,  and  a  sewer  on  Main  St.,  from  Indi- 
ana Ave.  to  Ewing  Ave. 

The  city  engineer  has  been  instructed  by 
the  City  Council  of  VVa.vhington,  Ind.,  to  pre- 
pare plans  and  specifications  for  a  sewer  on 
Southeast  -^th  St. 

Wendcl  W.  Chaffin,  Asst.  City  Engineer 
of  Fort  Wayne,  Ind.,  is  preparing  plans  for 
the  construction  of  new  sewers  to  cost 
about  $15,000.  The  work  will  include  brick 
and  pipe  sewers.  The  work  will  !)e  in 
charge  of  the  Board  of  Public  \\'orks.  Hen- 
ry W.   Becker.   Clerk. 

The  city  engineer  of  Ligonier,  ind.,  is  mak- 
ing plans  providing  for  a  trunk  sewer  to  be 
ruii  under  the  subway  while  under  construc- 
tion. 

Iowa. 

®C.  B.  McNamara  Co.  has  been  awarded 
the  contract  at  Dubuque,  la.,  for  the  placing 
of  a  sewer  on  Wood  St,  by  the  City  Council 
at  $0.(11  per  ft.  for  an  8-in.  tile  pipe,  $-8  for 
manholes  and  $40  for  drop  manholes. 

©Oliver  J.  Kringlc  of  Elkader,  la.,  has  been 
awarded  the  contract  by  the  Town  Council 
of  Ashton,  la.,  J.  W.  Clark,  Clerk,  for  the 
construction  of  l,3(i(i  ft.  of  lO-in.  pipe,  1,(J4U 
ft.  of  8-in.  pipe  and  l,:il>0  ft.  of  (i-in.  pipe; 
12  it.  of  outfall  pipe,  bulkhead  concrete,  40 
ft.  of  vitrified  outfall  pipe  and  11  manholes. 
The  contract  price  is  $2,181.  Bids  were  opened 
May  21. 

(DThe  Blackhawk  Construction  Co.,  of 
Waterloo,  la.,  has  been  awarded  the  con- 
tract by  the  city  of  Waverly,  la.,  F.  A.  Lee, 
City  Clerk,  for  the  construction  of  storm 
sewers  as  follows:  1,360  ft.  of  24-in.;  660 
ft.  of  18-in.;  1.187  ft.  of  15-in.,  and  1,430 
ft.  of  12-in.  sewer.  The  contract  price  is 
$9,800.      Bids    were    opened    May    14. 

Plans  have  been  prepared  by  City  Engi- 
neer E.  F.  Bridges  of  Oskaloosa,  la.,  for 
the  construction  of  aliout  three  miles  of 
8-in.,  lO-in.  and  12-in.  vitrified  pipe  sewers, 
to  cost  approximately  $8,000.  The  contract 
will   probably   be   let   in    June. 

The  City  Council  of  Ottumwa,  la.,  has 
rejected  all  bids  received  May  6  for  the 
construction  of  certain  trunk  and  main 
sewers  in  the  city. 

The  City  Council  of  Des  Moines,  la.,  has 
orered  plans  prepared  for  a  sewer  in  Univer- 
sity .\ve.,  from  37th  to  39th  St.  The  svstem 
will   require  a   pumping   station. 

The  city  of  Des  Moines,  la.,  has  purchased 
from  India  T.  Pbegley  35  acres  of  ground  in 
the  Chesterfield  district  to  be  used  for  a  site 
for  a  sewerage  disposal  plant. 

The  City  Council  of  Charles  City,  la.,  has 
been  petitioned  to  call  a  special  election  to 
vote  upon  a  municipal  pumping  station  and 
the  extension  of  the  sewerage.  The  city  will 
be  bended   for  $50,000  if  the  issue  carries. 

The  City  Council  of  Sibley,  la.,  has  decided 
to  install  a  sewerage  system  at  an  estima'ed 
cost  of  $4,500.  M.  Tschirgi  of  Dubuque,  la., 
is  Ergineer. 

.A  special  election  will  be  held  in  Holstein. 
la.,  on  June  C>  for  the  purpose  of  voting  on 
the  proposition  of  installing  a  scwer;i.ge  sys- 
tem. 

Kansas. 

Plans  have  been  completed  for  the  con- 
struction of  a  storm  water  sewer  sys'em  for 
Newton,  Kan.,  estimated  to  cost  $2"),0i)0.  The 
entire  city  has  been  divided  into  two  districts, 
and  the  area  to  be  drained  will  be  470  acres. 
There  will  be  about  three  miles  of  sewer  tile 
laid,  ranging  from  12  to  48  ins.  in  diameter. 


The  City  Commission  of  lola,  Kan.,  has 
established  Sewer  District  No.  14.  The  dis- 
trict includes  about  three  blocks  north  of 
Jackson  .\ve.,  and  east  of  First  St.  Work 
will    be   started   at    once. 

Louisiana. 

®The  Sewerage  and  Water  Board  of  New 
Orleans,  La.,  has  awarded  the  contract  for 
tlie  lining  and  covering  of  the  canal  in  Clai- 
borne Ave.,  from  Elysian  Fields  .-\ve.  to 
Lafayette  Ave.  to  W.  J,  Comerford. 

The  Board  of  Commissioners  of  the  First 
Sewerage  District,  Opelousas,  La.,  have 
sold  $40,aXl  bonds,  and  bids  will  be  asked 
for  construction  of  a  system  of  sewers  in 
about  30  days.  Walter  G.  Kirkpatrick,  703- 
704  [''arley  Bldg.,  Birmingham,  Ala.,  is  En- 
gineer. 

Maryland. 

Governor  Goldsborough  of  Maryland  has  ap- 
pointed a  committee  of  Maryland  citizens  t" 
co-operate  with  a  committee  representing  the 
district  in  the  preparation  of  plans  for  the 
draining  of  Maryland  towns  bordering  on  the 
District  of  Columbia  line  through  the  dis- 
trict sewers. 

The  citizens  i)i  Preston,  Md.,  at  a  recent, 
election  voted  to  bond  the  town  for  not  more 
than  $7,000  to  construct  a  sewerage  system. 
The  sewer  will  empty  into  Linchester  River, 
about  one  mile  distant.  .\Iexander  Noble  is 
a  member  of  the  Board  of  Commissioners. 

Massachusetts. 

®The  Department  of  Public  Works  of  Bos- 
ton, Mass.,  lias  awarded  George  J.  Regan  the 
contract  for  the  construction  of  pipe  sewers 
and  drains  in  Hilburn  St.,  between  Clarendon 
.^ve.  and  Metropolitan  .\ve.  and  in  Clarendon 
-A\e.  between  Hilburn  St.  and  a  point  180  ft 
northwesterly.  West  Roxbury,  at  $1,004. 

©McCarthy  &  Walsh  have  been  awarded 
the  contract  by  the  Department  of  Public 
Works  of  Boston,  Mass.,  for  sewerage  works 
in  Cabot  St.,  Marble  St.,  Newbern  St.,  War- 
wick St„  Westminster  St.,  Weston  St.  and 
Weston  PI.,  Roxbury,  at  $0,725.  Other  bid- 
ders were :  Michele  De  Sisto  &  Co.,  $0,735 : 
John  McCourt  &  Co.,  $9,832. 

The  Selectmen  of  Monson.  Mass.,  have  de- 
cided to  call  a  special  town  meeting  to  accept 
the  act  by  the  Legislature  authorizing  the 
town  to  construct  a  system  of  sewerage. 

The  city  of  Lowell.  Mass.,  will  construct 
nev.  :nd  m.Tke  extensions  to  the  present 
system  of  sewers  bv  day  labor.  The  esti- 
innied  cost  is  $50,000.  Some  plans  have 
been  prepared.  Stephen  Kearney  is  City 
Engineer.  Geo.  IL  Brown.  Commissioner, 
will    !-3ve   cbar'Tf 

Michigan. 

®The  contract  for  the  construction  of  a 
sewer  on  Butler  St.,  between  Washtenaw  and 
Genesee  Sts.,  city  of  Lansing,  Mich.,  has  oeen 
awarded  to  Fitzpatrick,  Fisher  &  Novce  at 
$5,800. 

®Payne  &  Currv  have  been  awarded  the 
contract  by  the  Village  Council  of  Otsego, 
Mich.,  W.  G.  Conlan,  Clerk,  for  the  construc- 
tion of  sewers  in  North  and  Hammond  Sts.. 
at  $8,718.     Bids  were  opened  May  20. 

The  citizens  of  Sturgis,  Mich.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $57,000  for  the  construction  of  a  sew- 
erage system. 

Minnesota. 

•I'Bids  will  be  received  until  June  1  1  by 
Common  Council,  Morris,  Minn.,  for  the  con- 
struction of  a  sewer  as  follows:  District  No. 
16,  on  5th  St.,  consisting  of  1,412  ft.  of  8  in. 
sewer,  4  manholes  and  one  line  of  4  in.  drain 
tile.  District  No.  21  on  10th  St.  and  Pacific 
.-\ve.,  consisting  of  1,507  ft.  of  8-in.  sewer,  3 
manholes  and  1  flush  tank  and  1  line  of  4-in. 
drain  tile.  Plans  and  specifications  are  on  file 
and  blank  proposals  may  be  obtained  at  the 
office  of  the  City  Clerk  of  Morris,  Minn.,  and 
of  Loweth  &  Wolff,  Consulting  Engineers,  St. 
Paul.  Minn.     C.  B,  Burkee  is  City  Clerk. 

4'Bids  will  be  received  until  June  4  by  City 
Council,    Stillwater,    Minn.,    for   the   construc- 


tion of  2,578   ft.  of  pipe  sewer  on    ■> 
The  pipe  will  be  6  in.,  8  in.  and  24  \.v 
L.  W.  Clarke  is  City  Engineer  '"' 

®The  City   Council  of   WiUmar,  [i„. 
let    the   contract    for   the   construcl,  J  ?* 
proposed    new   sewer    svstem   to  \  d  J 
■  p-  DOS- 


worth  of  Ada,  Minn.,  at  $27,.5O0.  Ithervf 
ders  were:  F.  Desourmux  Constitinnc 
Mankato,  Minn..  $;i3,500 ;  HenrvW.i  ^"^ 
Dows,  la.,  $32,500;  J.  H.  Roberts; to-T' 
S.  Dak.,  $;«,200:  Eraser  &  Dan  fort  S,p-'v 
Minn.,  $:«,000:  G.  S.  Redmond,  !■;„„,„  • 
Minn.,  $29,930;  Pastoret  LawrencifV,  n'' 
luth,  Minn.,  $37,91.0;  L.  W.  Schrs  \„ ' 
N.  Dak.,  mm:  Paulson  Ditch  C™ .' 
tion  Co.,  Cottonwood,  Minn.,  wifcm  <Ji 
$25,831.  and  Peterson  &  Geer,  scSn.'S 
only,  $3,500.  i  ^  "* 

®Frank  H.  Gray  of  Fergus  Fij,  %^, 
has  been  awarded  the  contract  li  the  Cit' 
Council  of  that  place  for  the  makj  ,,■  ..^'^ 
tensions  to  the  sewer  system  at  $'.];  >,(, 
were  opened  Mav  20.  S.  A.  Levnr 
Clerk. 

®E.  T.  Webster,  437  Beacon  Am 
Minn.,  has  been  awarded  the  contradn  H 
Hayes,  Comptroller,  University  of  in-,.,-, 
Minneapolis,  Minn.,  for  the  constriir.  .  j 
sewer  from  a  point  near  the  .-Vif  ■  .,i 
School,  St.  .Anthony  Park,  to  coeci  ..^'ii 
the  city  sewer,  corner  Cleveland  ai  S-:i,-,|>-r 
Ave.,  at  $4,049.     Bids  were  opened  iv  li 

The  council  committee  on  seweri,:  ',; .,. 
neapolis.  Minn.,  has  recommended  tl  s-in-m 
sewer  be  constructed  at  Upton  .Avem.i  (:;«! 
St.  to  drain  the  district  known  a';,V. ':,.'. 
Lake.     The  estimated  cost  is  $10.iliii 

The  Village  Council  of  Hibbing, 
instructed   the  city  engineer  to  la>  ,; 
and  specifications  for  a  sewer  to  In  , 
summer  at  an  estimated  cost  of  Join 

Missouri. 

®T.   K.   Wood   has  been  awardechf  - 
tract  by  the  City  Council  of'  JoplinVI 
the  construction  of  a  sanitary  scwi 
trict  No.  9,  intended  to  afford  sewci 
ties  for  the  lowland  district  in  the 
the  Frisco  depot. 

The    City    Council  of  Jopliii,  Mm 
ported,  has  passed  an  order  providi 
redi.stricting  of  the  sewer  system  oiti. 
It   is   proposed   to   install   a   storm  'ter  ■ 
teni.     .A.  B.  Cooke  is  City  Engineei 

The  Board  of  Health  of  Kansas  ty.  '. 
has  passed  a  resolution  declaring  th;  t  « 
be  to  the  city's  interest  to  let  a  coi 
a  private  concern  which  would  collei 
pose   of   the  garbage  at  a   reductioi  ilsiii 
be  built.     The  board  plans  to  let  thccn; 
for  10  years  and  will  submit  adverti;nen; 
bids  at  once.     W.  P.  Motley  is  Pre  en: 

Nebraska. 

®The  .Aifflersow  i->iedinan  Ci.Mistn 
of  Omaha,  Nebr.,  has  been  awardc 
tract  by  Capt.  C.  --\.  Matrin,  Qii:i- 
Fort  Crook,  Nebr.,  for  the  laying  ■ 
m7tely  800  ft.  of  10-in.  sewer  outlt-. 
Bids  were  opened  May  13. 

New  Jersey. 

^Bids  will  be  received  until  N 
June  11.  by  City  Council,  SouthO, 
N.  J.,  for  the  construction  of  the 
icsville  section  of  the  sanitary  st 
tern  of  the  city.  A  certified  checl 
must  be  filled  with  each  bid.  R 
is  City  Clerk. 

®The  contract  for  a  complete  r 
of  the  sewer  system  of  Salem,  N.  J. 
awarded  by  the  Common  Council  t 
lantic  Construction  &  Sunplv  Co.  o 
Citv,  N.  J.,  at  $61,372.  The  work 
miles  of  sewer  svstem  and  must  be 
bv  Dec.  1. 

®The  Lane  Paving  Co.,  of  AtL 
N.  J.,  has  been  awarded  the  coiitr: 
Common  Council  of  Ventnor  Cit\ 
Citv.  N.  J.,  for  the  construction  of 
$5,121.  The  work  includes:  l.Oi"' 
pipe  sewer:  1,000  ft.  10-in.  pipe  sev 
ft.    8-in.    pipe    sewer;    21     manhole 
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^indicates  work  now  open  for  bids,      ''indicates  a  contract  let  recently. 
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eland  outlet  pipe.     Bids  were  opened  conditions  in   order  to  prepare  the  engineer> 

slW.  I.  Risley  IS  City  Engineer.  ,o  take  up  the  work  of  iniprovin-  the  sewerage 

I!}-  Council  of  South  Amboy,  X.  J.,  system  in  Brooklyn.    The  city  has  recently  ap- 

M.   Mack,    Clerk,   has    rejected    all  propriatcd  J.V.. i   for  the  experimental  work 

ived  .April  30  for  the  construction  in  ihe  20th  w;ird. 
cchanicsville   section   of  the   sani-  -. 

e'.T  system  of  the   city  on   account  North  Carolma. 

;,or  in  one  bid.  4-Bids  will   1.,-   received   until   noon.  June 

)'ng  bids   were    received    Alay    14    by  If>.  by  the  Councilman  of  Water  and  Sewer- 

:','alley  Sewerage  Commission.   Essex  age.  W.  E.  Perdew.  Wilmington.  N.  C.  for 

inton  St.,   Newark,    N.   J.,   Wm.     M.  furnishing  the  neccssarv  labor  and  material 

,!hief  Engineer,   for  the  construction  tor   the   construction    ot   about   38   miles   of 

ill  15  of  the  Main  Intercepting  Sewer,  vitrified  concrete  and  cast  imn  sewers  from 

[y   of    Passaic     and     Acquackanonk  6  to  42  in.  diameters,  complete  witli  appur- 

Ij.    The  approximate  quantities  of  the  tenances  and  .-terilizing  plant.     F.  F.  Pillet 

ll  as   follows:     Section   15:   3,445  lin.  is  City  Engineer. 

rroncrete  sewer  in  trench,  from  about  pi.,„.  ,,".     .  ,   .        ,       c-       > 

t about  35  ft.  in  depth;   1,080  lin.   ft.        J 'e"\ ''^',S  ''""  P.'-eP^'rcd  by  the  South- 

icrete  sewer  in  tunnel;  2,750  lin.    ft.  '^'^'i   ^x-ites    Engineering   Co..  of   Chaltanoo- 

•crc-te  sewer  in  tunnel;  4.-500  cu.  vds.  "•'•   ■'■''I",-  '"■"  "V^  c«:nstruction  of  new  sew- 

,  cement  concrete  in  trench;  6.200' cu.  T«^n  m].""-'^'^'''      '  f'    m',  ;'"  ^^fmated  cost 

■and  cement  concrete  in  tunnel;  200  ',"  *-"'-l"V  .  ^ '"^  ^^''''k  will  include  two  septic 

;  rick  masonrv  in  manholes;  1.500  cu.  ^"'\^-   P'P'"^',  'connections,   etc.     The   con- 

c  excavation  intrench;  (1)  stands  for  ^''^''c'  ^Y' '  ."^e    et  soon.     J.  E.  tfird,  .Mayor, 

.onion    Contr.icting     Co.,     Brooklyn,  '=  "^"""^  '"  charge. 

')  C.  B.  Clark  &  Co.,  Baltimore,  Md.;  The  citizens  of   Monroe,  N.  C.  have  voted 

:■  p.  Brackett.  Ridgewood.   N.  J.;   (4)  bonds  in  the  sum  of  $;iO,OUO  for  the  installation 

.  Shanley  Co..   Newark.    N.   J.,   and  of  a  sewerage  system. 

I  arson  &  Son,  Inc.,  New  York  City : 

■  ■  .,«,.-.  u  <l^  '■-'>  (2)  (4)  (5) 

•ion    and    refill,    in    trench. 

3.445  lin.  ft.   S     10..">0     S     22.50     $     45.70     $     65.00     $     50.50 

excavation    and    refill,    in 

wer    l.OSO  lin.  ft.  21.70  37.50  45.70  S5.0n  172.00 

excavation   and    refill,    in 

■wer    2.750  lin.  ft.  22.20  37.50  45.70  SO.OO  166.00 

nry  in   trench 4  500  cu.  yds.  7.00  S.OO  10.00  f.OO  10.00 

nry  in   tunnel 6,200  cu.  yds.  7.S0  10.25  IS.OO  20.00  20.00 

in   manholes   and    appur- 

,     rk  200  cu.  yds.  12.00  16.00  1.5.00  15.00  20.00 

ivatlon  in  trench 1.500  cu.  yds.  3.00  1.50  4.00  4.00  3.00 

! S207.419     S:!26.13S     $49S,06S     $722,725     $993,733 
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New  York. 

wui  be  received  until  11  a.  m.. 
y  Board  of  Sewer  Commissioners. 
j  N.  Y.,  for  the  construction  of  a 
sewer  on  South  Broad  St.  and 
e..  the  approximate  Quantities  for 
!;  about  as  follows:  600  lin.  ft.  of 
iwer.  average  cut   of   7   feet:    1.250 

10  in.  sewer,  ave.-age  cut  of  7  feet: 
ft.  of  8  in.  sewer,  average  cut  of  7 
1 10  lin.  ft.  of  6  in.  underdrain;  2 
ks;  12  manholes:  65  iin.  ft.  extra 
ig  under  D.  L.  &  W.  R.  R.  Also 
instruction  of  a  sanitary  sewer  on 
^.'.,  Taylor  .Ave.,  and  a  Lane  from 
'.  to  Grove  Ave.,  the  approximate 
;  of  which   are   about   as   follows: 

ft.   8  in.    sewer,   average   cut   Sl/j 

0  lin.  ft.  6  in.  underdrain.  4  man- 
Uishtanks:  400  cu.  yds.  extra  fillina 
.\ve.  and  Lane.  The  above  work 
nnmenced    within    ten    days    after 

1  contract  and  completed  on  or 
>ctober  1.  1912.  excepting  South 
.,  which  is  to  be  comoleted  on  or 
iig.  1,  1912.    A.  B.  Packer  is  secre- 

Board  of  Contract  and  Supply  of 
.  X.  Y..  has  awarded  the  contract 
er  in  Jennings  and  Goodman  Sts.  to 
eder  &  Hicks  Contracting  Co.  at  S21,- 

llage  Council  of  Lestershire,  X.  Y.. 
d  an  agreement  to  co-operate  with 
m'  Binghamton,  X.  Y.,  in  the  pro- 
istruction  of  the  Downsville-Lester- 
er.  The  taxpayers  will  vote  on  the 
n. 

ing  Engineer  Rudolph  Herinsr  of 
•k  City  is  completing  plans  for  the 
•on  of  the  intercepting  sewer  and 
isposal  plant  for  the  city  of  Albany, 

allace  Greenalch  is  Commissioner  of 
'Orks.     Frank    R.    Lanagan    is    City 

'•Fort.  Chief  Engineer  of  Sewers  in 
.N.  Y.,  and  George  T.  Hammond. 
in  charge  of  designing  under  Mr. 
e  left  for  Europe  to  study  sewerage 


Ohio. 

•J'Bids  will  be  received  until  June  10  at 
noon,  by  Circleville,  O.,  for  the  extension 
of  the  sanitary  sewer  system  including  the 
following  approximate  quantities:  3.548  ft. 
of  8-in.  pipe;  766  ft.  of  10-in.  pipe  in  place; 
795  ft.  of  12-in.  pipe  in  place:  2,"593  ft.  of 
15-in.  pipe  in  place;  398  ft.  of  18-in.  pipe  in 
place;  10  manholes:  4  flush  tanks.  Louis 
Schneider  is  Director  uf  Public  Service  and 
O.  W.  Stiles,  Circleville.  O.,  is  Consulting 
Engineer. 

Chief  Engineer  M.  J.  Bahin  has  submitted 
plans,  profiles  and  estimates  on  several  proj- 
ects to  Service  Director  Edward  Scliaefer  of 
Springfield,  O.,  covering  the  Indian  Run 
storm  drain,  Wheldon  ditch,  etc.  The  laying 
of  the  Indian  Run  storm  drain  from  Snyder 
park  to  the  Highlands  will  cost  approximately 
$161,2'28 ;  storm  sewer  in  Henry  St.,  from 
Lagonda  Ave.  to  Lowell  St.  and  in  Lowell  St. 
to  the  creek,  appro.ximately  $9,085 ;  Wheldon 
ditch  drain  into  Mill  Run, '$03,252. 

The  Department  of  Public  Service  of 
Cambridge,  O.,  will  let  contracts  about 
July  6  for  the  making  of  extensions  to 
the  sewer  sj'stem  at  an  estimated  cost  of 
$17,500.  The  work  will  include  2.805  ft. 
12-in.  vitrified  sewer,  1,534  ft:  8-in.  vitrified 
sewer,  429  ft.  10-in.  sewer,  4.000  ft.  5-in. 
house  drains,  530  ft.  6-in.  cast  iron  pipe 
and  100  ft.  12-in.  cast  iron  pipe;  also  the 
installation  of  an  ejector  plant  and  the 
brilding  of  the  house  for  the  same.  Karl 
M.   Cosgrove  is  City   Engineer. 

The  city  of  Reading,  O.,  will  let  con- 
tracts about  September  of  this  year  for  the 
construction  of  55,000  ft.  of  new  sewers  at 
an  estimated  cost  of  $55,000.  Vitrified  pipe 
will  be  used  and  brick  manholes.  D.  S. 
Hesbrook,  Pickering  Bldg.,  Cincinnati,  O., 
is    En.gineer. 

City  Engineer  G.  A.  Crayton  of  Lima, 
O.,  on  May  14  completed  plans  for  extend- 
ing the  sewer  system  of  the  city  2,000  ft. 
with  15-in.  pipe.  The  contract  for  this 
work  will  probably  be  let  in  August. 

The  Sewer  Committee  of  the  City  Council, 
Lima,   O.,  has   recommended   the  construction 


of  a  new  trunk  sewer  in  the  west  end  to  re- 
lieve the  Timberlake  sewer,  joining  the  latter 
.vherc  it  turns  on  Xorth  St.,  and  running  south 
on  Charles  St.  to  the  east  end  of  Lakewood 
.\ve.  The  sewer  would  be  of  vitrified  tile  and 
would  cost  about  $35,000.  G.  A.  Crayton  is 
City  Engineer. 

Oklahoma. 

Steps  have  been  taken  to  amend  the  Indian 
appropriation  bill  so  as  to  obtain  a  specific 
appropriation  of  $-35,000  for  the  construction 
of  a  sewer  through  Platte  Xational  Park,  Sul- 
phur, Okla. 

Oregon. 

®The  City  Council  of  Portland,  Ore.,  on 
May  III  awarded  the  contracts  for  the  con- 
struction of  both  branches  of  the  Sullivan's 
gulch  sewer  system,  as  follows :  Giebisch  & 
Joplin,  Portland,  branch  No.  1,  $00,202;  K. 
Sausct,  branch  No.  2,  $72,771.  Both  tubes  will 
be  laid  with  stone  block  inverts. 

City  Engineer  Tom  Hurlburt  of  Portland, 
Ore.,  has  prepared  plans  for  the  Tolman 
.-Vve.  branch  of  the  Eastermoreland  sewer 
system.  The  cost  is  estimated  at  $30,373  for 
reinforced  concrete  and  $30,185  with  cement 
sewer  pipe. 

The  City  Council  of  Klamath  Falls,  Ore., 
has  made  arrangements  for  holdin.g  a  special 
election  for  voting  on  the  issuance  of  bonds 
in  the  sum  of  $125,000  for  the  construction  of 
sewers. 

Pennsylvania. 

The  Borough  Council  of  Dunmore,  Pa.,  has 
passed  an  ordinance  providing  for  the  build- 
ing of  Section  T  sewer  at  an  estimated  cost 
of  $5,000. 

The  Borough  Council  of  New  Kensington, 
Pa.,  has  purchased  a  site  for  the  erection  of  a 
sewage  disposal  plant  from  the  Burrel!  Im- 
provement Co.  of  Pittsburgh.  The  plant  will 
cost  about  $40,000. 

State  Commissioner  of  Health  Samuel  G. 
Dixon  has  notified  the  borough  of  Somerset, 
Pa.,  that  it  must  construct  a  sewage  disposal 
plant  before  July  1,  1915.  Until  that  time  the 
borough  will  be  permitted  to  empty  its  sewage 
into  Cox's  Creek.  Charles  I.  Shaver  is  Secre- 
tary of  the  Town  Council. 

Henry  Gross,  Engineer  for  the  Board  of 
Public  Works  of  Harrisburg,  Pa.,  will  com- 
mence the  preparation  of  plans  for  the  river 
front  sewer  as  soon  as  surveys  are  completed. 
James  H.  Fuertes  of  New  York  City  is  Con- 
sulting Engineer. 

The  City  Council  of  East  Mauch  Chunk,  Pa., 
has  approved  the  plans  prepared  for  the  con- 
struction of  a  sewer  system. 

The  Borough  Council  of  West  Chester,  Pa., 
has  authorized  the  Sewer  Committee  to  make 
arrangements  to  lav  10,000  ft.  of  sewer  pipe 
along  the  central  streets  of  the  town  to  con- 
nect with  the  new  outfall  sewer,  which  is 
about  completed  to  Washington  and  New  Sts., 
and  runs  to  the  northern  disposal  plant  and 
sentic  beds  in  East  Bradford  Township. 

Engineer  M.  B.  Briese  of  Wyoming,  Pa., 
has  prepared  a  comprehensive  sewerage  map 
of  the  borough  of  Charleroi,  Pa.  Sewerage 
plans  are  being  prepared  by  Borough  Engineer 
Alexander  Gray,  A  sewage  disposal  plant  will 
be  constructed. 

The  City  Councils  of  York,  Pa.,  has  ap- 
proved the  plans  of  City  Engineer  Geo.  A. 
Warner  for  improved  trap  inlets  for  the  city's 
system  of  storm  water  sewers.  The  inlets 
are  to  have  two  openings  at  the  surface  of 
the  street. 

South  Carolina. 

All  of  the  sewer  work  under  way  and 
that  already  planned  for  in  the  city  of 
Columbia,  S.  C,  wnll  be  done  by  day  labor. 
F.  C.  Wyse  is  Engineer-Superintendent.  A. 
D.  Barnes,  City  Clerk, 

Plans  are  being  prepared  by  Consulting 
Engineer  Gilbert  C.  White  of  Charlotte,  N. 
C.  for  the  construction  of  a  sewer  system 
in    Cheraw.   S.    C,   at   an   estimated   cost   of 


4*  indicates  ■work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$30,000.  Tlie  work  will  be  in  charge  oi  the 
Public  Works  Commissioner.  D.  L.  Free- 
man  is   Clerk. 

Tennessee. 

Messrs.  Hunt  &  Houston  ni  Memphis.  Tenn., 
representatives  of  construction  and  bonding 
companies,  respectively,  it  is  reported,  have 
secured  a  franchise  from  the  City  Council  of 
Malvern.  Ark.,  to  install  a  sewerage  and 
waterworks  systeni. 

Texas. 

(SMayfield  &  Shaw  of  Lawton.  Okla..  have 
been  awarded  the  contract  by  Capt.  R.  B. 
Reamy.  Constructing  Quartermaster,  Fort 
Bliss,  Tex.,  for  furnishing  labor  and  mate- 
rial for  the  construction  of  a  4-in.  sewer. 
Bids  were  opened  May  20. 

An  election  was  held  in  Calvert.  Te.K.,  on 
May  28  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  in  the  sum  of  $2.'j.0(i0  for  the 
installation  of  a  sewer  system,  and  an  election 
in  the  precinct  tc  vote  bonds  to  the  amount 
of  Sb'iO.OOO  for  good  roads. 

Cit\-  Engineer  von  Zuben  of  Fort  VV'orth, 
Tex.,  has  urged  the  City  Commission  to  con- 
struct four  drainage  sewers  to  cost  from  $20.- 
001)  to  $".0.0('0.  They  are  at  the  vicinity  of  6th 
.\ve.  and  Murphy  St.,  in  the  8th  ward,  at 
Carson  and  Mimosa  Sts..  between  8th  Ave. 
and  Hemphill  St.  on  Rosedale  St.,  in  the  7th 
ward,  and  a  sewer  in  the  business  district  from 
13th  and  Houston  Sts.  over  1.3th  St.  to  Cal- 
houn and  north  over  Calhoun  and  Jones  to 
nth  St. 

Engineer  M.  C,  Welborn,  in  charge  of  sewer 
construction  in  Austin.  Tex.,  has  submitted  a 
statement  to  the  City  Council  embodying  an 
estimate  of  the  worth  of  the  plant  of  the  .\us- 
tin  .'-ewerage  Co.,  and  advises  the  purchase 
of  the  plant  at  $100,000.  The  engineer's  esti- 
mate of  the  plant  is  as  follows  : 

4.470  ft.  21-in.  standarrt  vit.  clav  pipe...*  16,444 
10,2^7  ft.    l.'i-in.    and    If-in.    standard    vit. 

clav  pipe 20,79  I 

S.00.1  ft.  12-in.  standard  vit.  clay  pipe...  10.0S4 

68,401  ft.     S-in.  siandaid  vit.   clav  pipe...  4.t..-i.36 

50,703  ft.     r.-in.  standard  vit.  clav  pipe...  22,011 

.i2.806  ft.     4-in.  standard  vit.  Hay  pipe...  .S.79- 
Removing    and    i  epiacingr    2.2."0    sri.    .vds. 

of  paving    6.7."iO 

Sixty  manholes   I,.i00 

Twenty  lamp  holes   .SOO 

Ten  flush  tanks 230 

3;l,;2,4.S2 


Deduct  for  surplus  and  useless  lines .$     4,84  j 

$127,642 

Deduct  .",  per  cent  for  deterioration $     6.382 

«121.260 
Iieduct  pre.sent  worth  of  paid  connections       2,36:J 

Total  cost  to  replace  system ^llS.SSo 

Business  men  of  Bartlett,  Tex.,  are  organ- 
izing a  stock  company  for  the  purpose  of  in- 
stalling a  sewer  system,  $10,000  having  al- 
ready been  subscribed. 

An  election  will  be  held  in  Calvert,  Tex., 
on  May  28,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $2.5,000  for 
sewerage. 

Virginia. 

©Guild  &  Co.,  Chattanooga,  Tenn.,  have 
lieen  awarded  the  contract  by  the  Board  of 
Control  of  Norfolk,  Va.,  for  the  construction 
of  sewers  in  the  Ninth  and  Tenth  Wards  of 
the  city  at  $107,700.  The  work  includes  three 
pump  wells,  manholes,  flush  tanks,  and  20,  18, 
10,  1.5.  12,  10  and  8-in.  terra  cotta  pipes.  Bids 
were  opened  May  22.  W.  T.  Brooke  is  City 
Engineer. 

Washington. 

4"Bids  will  be  received  until  8  p.  m.,  June 
•3,  by  E.  P.  Holgren,  City  Clerk,  Stanwood. 
Wash.,  for  the  construction  of  a  sewer  sys- 
tem. Plans  and  specifications  inav  be  had  of 
Rutherford  &  Whit  ford,  048  New  York 
Block.  The  work  will  include  laying  1.000 
ft.  of  78-in.,  400  ft.  of  10-in.  sewer  pipe  and 
constructing  12x60x0  ft.  concrete  reservoir  at 
Stanwood. 

Plans  have  been  approved  by  the  Board  of 
Public  Works  at  Spokane,  Wash.,  for  the  con- 
struction of  a  sewer  system  in  the  district 
south  of  Mainto  Park.  The  estimated  cost  is 
$23,000. 

®The  contract  for  the  construction  of  a 
sewer  system  in  Kennewick,  Wash.,  has  been 
awarded  by  the  City  Council  to  the  North- 
western Construction  Co.,  of  Spokane,  Wash., 
at  $40.hOO. 

®The  ci.ty  of  Walla  Walla,  Wash,,  W.  R. 
Rehorn,  City  Engineer,  has  awarded  the  con- 
tract^ for  sewer  work  to  the  Sutherland  Co., 
at  $.5,.531.  The  work  will  include  the  follow- 
ing: 2,35.5  ft.  10-in.  sewer,  ,3,900  ft.  8-in. 
sewer,  85  10-in.  Y's  extra,  124  8-in.  Y's  extra, 
2!  manholes,  90  ft.  o-f  8-in.  cast  iron  soil  pipe 
and  5  flush  tank  castings.  Otlier  bidders  were: 


Ko.  '>■' 


f«.tei 


Heuser  &  Elbury,  $(!,839 :  Dion  Klfp 
and  Xura  Case,  $7,694.  ' 

®The  Northwest  Construction  h  b  , 
Bldg.,  Spokane,  Wash.,  has  been  L  j  '>' 
contract  by  the  City  Council  of  !!„„  ."j' 
Wash.,  for  the  construction  of  eii  m"i  ' 
city  sewers  at  $37,899.  The  sewerWili  1  ''■ 
concrete  with  brick  manholes.  '   " 

West  Virginia. 

®H.     C.     Brooks     Constructin  - 
Clarksburg,  W.  Va.,  has  been  a>  ' 

contract    by    the    Mayor 
of    Kingvvood.    W. 


„  .         -    Va.,    for'thUr" 

ton    of    20.708    ft.    of    8-in.    saniTy    S" 
with    all    connections.      Bids    wi  „,,.,! ,, 


Ma^ 


n. 


Wisconsin. 


®The    Russell    Construction   Co.has 
awarded    the    contract    by    the   Cii  r 
sion  of  the  proposed   main   sewer 
Park   from    Susquehanna   to   Elmi 
$24,533. 

®Frank  Mansfield  of  Lake  Mill  W  , 
been    awarded    the    contract   by    i 
Board  of  Johnson   Creek,   Wis.,  f  ■. 
struction    of    sanitary    sewers   aiii  1 
ances.     The  work  includes  4,.5O0  lin- 
sewer,   15  regular  manholes  of  lir 
ular  manholes  of  concrete,   5  dro] 
2    lampholes    and    Imhoff     tank.      : 
opened   May  16. 

.A  committee  of  the  City  Council 
Lac.   Wis.,   has   been   appointed  t" 
different  systems  of  sewage  dispos 
structions  to  recommend  type  of  p 
city.     After  the   system   has  been  ■ 
an   estimate  of  cost   is  to  be  madim.i 
issue  or  other  method  of  financingie  r- 
sition    voted    on.      J.    S.    McCullou   k 
Engineer. 

Canada. 

®McT,aren    Co.,    65    Cumberlam! 
ronto,    Out.,    has    been    awarded   :' 
for    the    construction    of    a    sew:i; 
works    for   the    House    of   Refuge  C; 
Out.,  for  which  bids  were  opened  a)  . 
Neil   F.   Macnachtan,  County  ClerlCJ'' 
T.  Aird  Murray,  303  Lumsden  BId(,Tor. 
is  Engineer. 

The   City   Council   of  Orillia,  (t..  v 
the   laying   of   an   additional   tliremiiv'  .^ 
sewers    this    summer.  j      m,. 
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California. 

•{•Bids  will  be  received  until  II  a.  111..  June 
10.  by  Constructing  Quartermaster,  Fort  Ma- 
son, Calif.,  for  installing  electric  light  dis- 
tributing system  at  the  Letterman  General 
Hospital  Presidio  of  .San  Francisco,  Calif. 


Connecticut. 

•{•Bids  will  be  received  until  2  p.  m,.  June 
15,  by  Cai)t.  A.  E.  Waldron,  L'.  S.  Engineer, 
New  London,  Conn.,  for  turbine  generators, 
condensers,  synchronous  converters  (or  mo- 
tor generators)   and  voltage   regulator. 

District  of  Columbia. 

•{•Bids  will  be  received  until  11  a.  m.,  June 
.3,  by  Capt.  P.  F.  .\rcher,  U.  S.  Marine  Corps, 
Mills  Bldg.,  Washington.  D.  C..  for  furnish- 
ing 1  mountain  transit.  1  Y  level.  1  level  rod. 
1  table  place  and  5m  lbs.  plain  table  paper. 

•{•Bids  will  be  received  until  2  ]>.  m.,  June  7, 
by  Bureau  of  Engraving  and  Printing,  Wash- 
ington, D.  C.  for  furnishing  oils,  etc.,  during 
the  fiscal  year  beginning  July  1,  1912. 

Hawaii. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
14.  by  E.  F.  Cheatham.  Quartermaster,  Hono- 
lulu,   H.    T.,    for    building    niateri;il.    including 


riooring.    wire    screenin,^,    mill    work,    roofing 
;in<l   hardware. 

Idaho. 

®The  American  Falls  Power  Co.  has  award- 
ed a  contract  to  James  .A.  Green  &  Co.,  Ill  W. 
Monroe  St.,  Chicago,  111.,  for  the  erection  of 
a  power  plant  at  American  Falls.  The  contract 
price  is  said  to  be  $250,000.  but  additions  con- 
templated to  the  original  contract  and  which 
will  be  decided  upon  in  the  next  60  days,  will 
run  the  total  cost  of  the  contract  close  to  the 
half  million  dollar  mark.  The  plant,  whicli  is 
to  be  constructed  at  once,  will  furnish  addi- 
tional power  to  Pocatello.  The  buildings,  race- 
way and  the  dam  to  be  built  will  be  sufficient 
to  generate  a  total  of  35,000  lip,,  although  but 
one  unit  of  .5.000  hp.  will  be  installed  at  present. 
The  contractors  for  the  work  have  sublet  all  of 
the  contracts  for  the  furnishing  of  the  ma- 
terials and  machinery  of  the  plant.  The  con- 
tract for  the  water  wdieel  to  be  used  in  fur- 
nishing motive  power  to  run  the  generators 
and  dynamos  was  let  to  "the  Allis-Chalmers 
Co.  of  Milwaukee,  at  a  cost  of  $;35,000,  and 
the  contract  for  the  generators,  transformers 
and  all  other  electrical  supplies  was  given  to 
the  General  Electrical  Co.  of  New  York,  at  a 
cost  of  $35,000.  The  contract  for  the  installa- 
tion of  the  hydraulic  and  electrical  equipment 
was   given   to   the   Lynch-Cannon   Co.   of   Salt 

•{•indicates  work  now  open  for  bids,     ©indicates  a  contract 


Lake,  which  will  commence  the  iii<bi:"' 
the  machinery  as  soon  as  the  Janir 
&    Co.   has    completed    the    buildiiit  1 
power  stations,  which  will  be  abouti'ov 
this  year.     The  dam  and  raceway  w  be  ^ 
pleted  about  Jan.  15  of  next  year. 

Illinois. 


•{•Bids  will  be  received  until  -l 
9,  by  James  Knox  Taylor,  Super\i- 
tect,  Treasury  Department.  WasI 
C,  for  the  extension,  remodeling,  ' 
ing  plumbing,  gas  piping,  heatiii.iJ 
electric  conduits  and  wiring,  inten 
fi.xtures.  and  approaches  of  the  In 
postotfice  at  Evanston,  111.  The  w" 
plated  is  a  one-story  basement  ami 
extension  of  approximately  3,300  - 
ground  area,  fireproof  construction, 
ing  and  tin  roof,  and  certain  renin 
repairs  of  present  building.  Dra 
specifications  may  be  obtained  fron 
todian  of  site  at  Evanston,  111., 
discretion   of   the   Supervising  Arch 

Bids  for  constructing  and  furnisH 
oline  launch  were  received  May  1  ' 
McGann,  Commissioner  of  Public  W 
caeo.  111.  The  Weckler  Boat  C 
Park  Blvd..  Chicago.  III.,  was  low  b 
a  l)id  of  $3,900. 


the 


Irvir. 
ler  »'il 


let  recently. 
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Iowa. 

HParks  Co.  of  Omaha,  Xeb.  have 
vlJcd  the  contract  for  erection  of 
r  building  at  Council  BlufTs,  la., 
iJi  by  Architects  Xippe!  &  Bellis 
,1;  owner  Positive  Print  Machine 
r'o.,  Omaha.  Harry  W.  Mool  Co. 
i^  were  awarded  the  contract  for 
a  and  (.rnamental  iron,  Bay  ley 
f'  sash,  .\pantrus  birders  for  con- 
c  forcing,  and  reinforcing  bars. 
ti   $SO.(XX). 

I         Louisiana. 

<,  has  been  submitted  to  the  Dock 
f.ew  Orleans  by  J.  F.  Coleman.  Con- 
Fpiieer.  Xew  Orleans,  on  a  project 
)in  terminal  and  warehouse  in  that 
c  eport  recommends  that  the  cotton 
,  ith  through  and  local  be  treated  to- 
r  concentrated  at  one  location.  The 
;|;es  that  trackage  in  the   way  of  a 

rd  for  the  handling  of  both  the 
n  the  through  business  be  pro- 
1 1    it    include    a     dock     or    wharf 

ame     purpose;     that     a     compress 

r  ed  at  one  end  of  the  yard,  and  that 

iLises  be  located  about  in  the  center 

■  I  and  behind  the   proposed   wharf 

■  .hat  the  wharf  be  4,0UO  ft.  long; 

.(!  yard    contain  a  mileage  of 

-tLi.i  with  the  busniess  to  be  liand- 

at  the  warehouses  be  as  many  in 
i,vill  be  believed  to  be  necessary  for 
Jg  of  such  business  as  may  be  e.x- 

ch  of  these  facilities  may  be  in- 
I  •xtension  or  by  adding  other  ware- 
siay  be  desired.  It  is  proposed  that 
ind  shed  be  built  by  the  Dock  Board 
?  the  port  improvements  and  not 
:)  he  warehouse  account.  The  follow- 
i/.'d  costs  were  given: 

:ation  of  1911  business: 

IS  (bales) 1,630.000 

SI    316.000 

1  shed $    180,000 

ISO. 000 

achlnes     and      trucks      for 

Jtlon    .oO.OOO 

I  and  equipment 1.500.00 J 

30,000 


iation  of  1907  business 
Is  (balesl 


.J2,590.000 


2,320.000 
696.000 

shed $    S30,00u 

250,000 

arhines     and     truclis     for 

otton    75,000 

and   equipment 2,951,000 

30,000 


$4,136,000 

iness  of: 

)ts    (bales) 3.100,000 

s)    l.OOO.OOj 

shed $    S30,00ii 

315.000 

achines      and      trucks      for 

tton  100,000 

and   equipment 4.427,000 

"0  Onn 


.$5,702,000 


ouis  &  San  Francisco  R.  R.  is  pre- 
;  for  the  construction  of  the  new 
lips  at  New  Orleans. 

Maryland. 

M  [)e  received  until  June  4  by  Board 

s,   Springfield   State   Hospital    for 

at  the  office  of  Owens  &  Sisco, 
16(>5  Continental  Bldg..  Baltimore, 
ie  erection   of   a    dining   hall   and 

the  women's  group  and  for  the 
a  dwellinsi  for  the  resident  super- 

Sykesville,  Md. 

opened  May  15  by  Lt.  Col.  \\'.  C. 

S.  Engineer.  Baltimore,  :Md.,  for 
>out  1.31,.500  cu.  yds.  of  material 
'iconico  River  in  Maryland,  the 
irbor  Improvement   Co..    Philadel- 

16.8  cts.  per  cu.  yd.  being  the  low 

II  be  received  until  3  p.   m..   July 

Knox  Taylor,   Supervising  .\rch- 

»ry   Department,    Washinaton.    D. 


C.  tor  the  extension,  remodeling,  etc..  includ- 
ing plumbHig,  gas  piping,  heating  apparatus, 
electric  c.  ndints  and  wiring,  interior  lighting 
lixtures,  and  approaches,  of  the  L'nited  States 
postollice  and  cu>toni  house  at  Traverse  Citv, 
-Mich.  The  work  contemplated  is  the  con- 
struction of  a  one-story  basement  and  attic 
extension  of  approximately  I,!Mi|(  sq.  ft.  ground 
area;  tirei)roof  construction,  stone  and  brick 
lacing  and  tin  roof;  ami  certain  remodeling 
and  repairing  of  the  present  building.  Draw- 
ings and  spccitkations  mav  be  obtained  from 
the  custodian  of  site  at  Traverse  Citv,  Mich., 
or  at  the  discretion  nf  the  Supervising  Archi- 
tect. Official  advertisement  will  be  found 
elsewhere   in   this  issue. 

^Bids  will  be  received  until  3  p.  m..  Juiv 
lo,  by  James  Knox  Taylor.  Supervising  Arch- 
itect. Treasury  Department.  Washington,  D. 
C,  for  the  extension,  remodeling,  etc.,  includ- 
ing plumbing,  gas  piping,  heating  api>aratus, 
electric  conduits  an<l  wiring  svstem  and  in- 
terior lighting  fixtures  of  the 'United  States 
postoffice  at  Lansing,  Mich.  The  extension  is 
aliout  38  by  74  ft.,  two  stories  ;md  basement, 
stone  faced,  slate  roof,  fireproof  construction. 
Drawings  and  specifications  may  be  obtained 
ironi  the  custodian  at  Lansing,!  Mich.,  or  at 
the  discretion  of  the  Supervising  Architect. 

Minnesota. 

•J-Bids  will  be  received  until  June  10  bv 
John  Flasclienriem,  Village  Recorder,  Olivia, 
.Minn.,  lor  furnishing  one  oO  to  7."i-h.p.  oil 
engine  to  be  installed  at  the  electric  light 
plant. 

®Barnett  &  Record.  Minneapolis.  Minn., 
have  been  awarded  the  contract  for  construct- 
ing an  extension  of  the  Pittsburgh  Coal  Co.'s 
Dock  No.  5  on  Allouez  Bay.  ~The  Duluth- 
Superior  Dredging  Co..  has  the  contracts  for 
the  dredging.  The  extension  is  to  be  1,200  ft. 
and  the  width  4.50  ft.  The  estimated  cost  of 
the  improvement  will  be  approximatelv  $.S00,- 
000.  -   f      . 


Mississippi. 

•}*Bids  will  be  received  until  2  p.  m.,  June  i^ 
C postponement  of  date  from  May  t"),  by  E. 
H.  Tiirner,  Secy.,  Columbia,  La.,  for  the  con- 
struction of  school  building  in  accordance 
with  plans  and  specifications  bv  Xavier  A. 
Kramer,  .Architect,  Magnolia,  Miss. 

Missouri. 

The  Secretary  of  the  Mississippi  River 
Commission,  1.307  Liggett  Bldg..  St.  Louis, 
Mo.,  will  shortly  invite  bids  for  the  fabricated 
structural  steel  framing  for  a  shop  building 
70.xl(5n  ft.,  with  truss  roof.  Specifications  and 
blank  .form  of  proposal  will  be  furnished  on 
application. 

Montana. 

4»Bids  will  be  received  until  3  p.  m.,  July 
•3,  by  James  Kno.x  Taylor.  Supervising  .\rch- 
itect,  Treasur)-  Department,  Washington.  D. 
C.  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduit  and  wiring  and  lighting  fixtures, 
of  the  L'nited  States  postoffice  at  Billings, 
Mont.  The  building  is  three  stories  and  base- 
ment, with  a  ground  area  of  approximately 
7.2-50  sq.  ft.  Fireproof  construction,  stone 
and  brick  facing,  tin  roof.  Drawings  and  spec- 
ifications may  be  obtained  from  the  custodian 
of  site  at  Billings.  Mont.,  or  at  this  olTice.  at 
the  discretion  of  the  Supervising  .\rchitcct. 

Nebraska. 

©Contract  has  been  let  to  F.  P.  Gould  & 
Son  of  Omaha  to  erect  the  Scottish  Rite 
Temple  at  Omaha.  It  will  be  of  buff  Bed- 
ford brick,  stone,  marble  and  steel  with 
concrete  and  wood  floors.  John  Latenser 
is  Architect,  Omaha.  C.  E.  Herring  is 
member  of  Buidling  Committee,  Omaha 
Xat'l  Bank  Bldg.  It  will  be  three  stories 
and   basement,  96.xl24,  and   cost  $150,000. 

®H.  L  Stevens  &  Co.  of  Chicago  have 
been   awarded   the   contract   for  erection   of 


a  brick  fireproof  theatre  for  J.  L.  Brandeis 
&  Sons  of  Omaha  to  be  leased  to  Starland 
Palace  ( L.  &  Paul  LeMarciuand.  owners). 
it  will  be  ihree  stories  with  basement  and 
sub-basement,  retiring  rooms  for  ladies  and 
gentlemen,  and  all  theatre  fi.xtures.  It  will 
be  66.\132.  Cost  $85,000.  John  Latenser 
is   .-Vrchitect. 

The  6-story  building  at  Omaha  of  the 
.\mes  est:ite  was  burned  with  almost  a  to- 
tal loss.  Walter  Petersen  of  Omaha  is 
tearing  down  structure,  preparatory  to  ei- 
ther remodeling  old  building  or  building 
new  one.  t-isher  &  Lawrie  are  .Architects 
in  either  case.  Cost  about  $50,000.  W. 
Farnam  Smith.  1320  Farnam  St..  is  the 
representative   of  the   estate. 

The  contract  for  Medical  School  for  Uni- 
versity of  Nebraska  at  Omaha  has  been 
iiwarded  to  John  H.  Hartc  of  Omaha  at 
$74,377.  Reinforcing  bars  "M/C"  bars  were 
awarded  to  Harry  W.  Mool  Co.  of  Omaha. 
J.  T.  Hannighen  of  Omaha  got  the  heating 
contract  and  W'estern  Heating  Co.  of  Oma- 
ha got  the  plumbing  contract.  Building 
will  be  of  brick,  stone,  marble  and  steel; 
will  be  4  stories,  101.\99.  Cost  $85,000. 
Shepley.  Rutan  and  Coolidge  of  Chicago 
are  Architects.  Chas.  E.  Chowins  of  Lin- 
coln   is    Superintendent    of    Buildings. 

New  Hampshire. 

®The  Aberthaw  Construction  Co..  Boston, 
Mass..  has  received  the  contract  for  the  erec- 
tion of  new  reinforced  concrete  buildings  of 
the  Milton  Leather  Board  Co..  Milton.  X.  H. 
The  main  building  will  be  18.")x7u  ft.,  with 
two  stories  and  basement.  .Adjoining  will  be 
a  raw  stock  room  120x40  ft.  and  30  ft.  high. 
I.  W.  Jones,  Milton,  N.  H.,  is  the  engineer. 

New  Jersey. 

•J»Bids  will  he  received  until  11  a.  m..  June 
l-").  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer. 
Wilmington.  Del.,  for  removing  wreck  of 
steamer  Ranald,  King  sunk  oflf  Atlantic  Citv, 
X.  J 

New  York. 

•I-Bids  will  be  received  until  noon,  June  M. 
by  Col.  S.  W.  Roessicr.  U.  S.  Engineer.  .Army 
Bldg.,  Xew  York  City,  for  the  installation  of 
dummy  armament,  fire  control  stations  and 
accessories  in  the  armory  of  the  0th  coast 
artillery  district,   Xew   York. 

®The  Turner  Construction  Co..  11  Broad- 
way. Xew  York  City,  has  been  awarded  the 
general  contract  for  the  construction  of  rein- 
forced concrete  oil  building  for  Valentine  & 
Co.,  at  their  plant,  :3ti4  Manhattan  Ave., 
Brooklyn.  This  building  is  64.x33  ft.  in  plan, 
two  stories  in  height.  The  Turner  Construc- 
tion Co.  has  also  been  awarded  general  con- 
tract for  the  construction  of  reinforced  con- 
crefe  Ijuilding  for  the  Hartford  Su.spension 
Co.,  on  Morgan  St.,  Jersey  Citv.  X.  T.  build- 
ing to  be  7.5  ft.  by  127  ft.  in  plan,  6  stories 
in  height.  Howard  Chapman,  Architect.  The 
same  contractors  have  also  been  awarded  gen- 
eral contract  for  the  construction  of  a  factorv 
building  for  James  C.  Doran  &  Sons,  in  Prov- 
idence. R.  I.,  building  "L"  shape,  having  i:3.- 
I'OO  sq.  ft.  per  floor,  nine  stories  in  height. 
Monks  &  Johnson.  .Architects.  Work  on  all 
of  these  contracts  is  to  be  undertaken  at  once. 

©Barrows-Stewart  Co..  40  Central  St..  Bos- 
ton. Mass.,  has  been  awarded  the  contract  for 
the  following  reinforced  concrete  structures 
for  the  West  Virginia  Pulp  &  Paper  Co.,  at 
Mechanicsville,  X.  Y. :  Sedimentation  basin, 
325x110  ft.,  clear  water  reservoir.  325x85  ft., 
storage  and  mixing  house.  54x28  ft.,  filter 
house.  113x83  ft.,  pipe  line,  1.800  ft.  long  F  G 
Ten  Broeck  of  200  Fifth  .Ave..  Xew  York,  is 
Consulting  Engineer  for  the  owners. 

The  State  Canal  Board  has  approved 
plans  for  the  erection  of  a  dam  in  the  Mo- 
hawk River  at  Scotia  as  a  part  of  the  barge 
canal  system  at  an  estimated  cost  of  $888- 
o53.  John  A.  Bensell,  Albany,  X'.  Y.,  i's 
State    Engineer. 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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North  Carolina. 

^Bids  will  be  received  until  3  p.  m.,  June 
28,  by  James  Knox  Taylor,  Supervising  Arch- 
itect. Treasury  Department,  Washington,  D. 
C,  for  extension,  remodeling,  etc.,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  system  and  interior 
lighting  fixtures  of  the  United  States  post- 
office  and  court  house  at  Reidsville,  N.  C. 
The  extension  will  be  two  stories  and  base- 
ment with  a  ground  area  of  about  1.470  sq. 
ft.,  of  nonfireproof  construction,  brick  faced, 
slate  roof.  Drawings  and  specifications  may 
be  obtained  from  the  custodian  at  Reidsville, 
N.  C.  or  at  the  discretion  of  the  Supervising 
Architect. 

Ohio. 

•J'Bids  will  be  received  until  S  p.  in.,  July 
8,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington.  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  ^nd  interior  lighting  fixtures 
of  the  extension,  remodeling,  etc.,  of  the 
United  States  postoffice  at  Portsmouth.  Ohio. 
The  extension  is  to  be  of  one  and  two 
stories  and  basement,  of  approximately  2,100 
sq.  ft.  ground  area,  brick  faced  with  slate 
roof,  and  of  nonfireproof  construction,  except 
the  first  floor.  Drawings  and  specifications 
may  be  obtained  from  the  custodian  of  the 
site'  at  Portsmouth,  Ohio,  or  at  the  discretion 
of  the  Supervising  .\rchitect.  Ofticial  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

Bids  as  follows  were  received  May  21  by 
Lieut.  Col.  H.  Jervey,  U.  S.  Engineer,  Cin- 
cinnati, 0.,  for  construction  of  five  loose 
stone  dikes  and  shore  protection  in  Ohio 
River  opposite  Sisters  Island,  (1)  standing 
for  bid  of  HoUerbach  &  May  Contract  Co., 
Evansville.  Ind.,  and  (2)  for  bid  of  Oscar  F. 
Barrett,  Cincinnati,  O. : 

(1)  (2) 

Excavation,  :4.S00  cu.   yds $0.40     $  0.54 

Stone,    6    to    JO    cu.    ft.    each,    2,600 

cu.   yds 2.75         3.25 

Stone,   »1   to  IM,  cu.  ft.   each,   20,100 

cu.   yds 1.75         2.54 


Total $48,245  $67,496 

Oklahoma. 

•J»Bids  will  be  received  until  7 :30  p.  m., 
June  11,  by  Jesse  Field,  City  Clerk,  Hobart. 
Okla.,  for  the  construction  complete,  except 
lighting  fixtures  and  steam  boiler,  of  a  city 
hall,  auditorium  and  store  buildin.g,  70x100  ft. 
The  height  of  store  rooms  and  auditorium 
through  two-thirds  of  its  length  and  of  four 
office  floors  in  the  other  third,  no  basement. 
It  is  non-fireproof  construction :  brick  facing 
with  stone  trim;  wood  cornice,  composition 
roof  over  auditorium,  asbestos  shingle  roof 
over  rigging  loft.  After  June  1  drawings  will 
be  on  file  with  the  city  clerk  of  Hobart,  the 
Hanson  Bldg,  Supply  Co..  Oklahoma'  City. 
The  Industrial  Record,  Dallas,  Tex.,  and  W. 
A.  Ethertoti,  .Architect,  Stillwater,  Okla.  A 
certified  check  for  $1,000  will  be  required  with 
each  bid.     The  usual  ri:iht  to  reject  any  bids. 

Oregon. 

The  following  bids  were  received  May  16  by 
Col.  Henry  Jervey,  U.  S.  Engineer,  Cincin- 
nati, O.,  for  the  hire  of  four  dredges  for  work 
on  the  improvement  of  the  Ohio  River :  The 
Monongahela  &  Western  Co.  to  supply  three 
dredges  at  $135  each  per  day,  the  Fieger-.\us- 
tin  Co.  to  supply  one  dredge  at  $13.5  and  the 
Sheridan-Kirk  Co.  one  at  $14.5  per  day. 

Pennsylvania. 

4*Bids  will  be  received  until  3  p.  m.,  July 
5,  by  James  Knox  Taylor.  Supervising  Archi- 
tect. Treasury  Department,  Washington.  D. 
C,  for  an  electric  push  button  lift  in  the  U.  S. 
postoffice  at  York,  Pa.,  in  accordance  with 
specifications  on  file  with  the  Supervising 
Architect. 

4*Bids  will  be  received  until  10  a.  m.,  June 
3,    bv    Department    of    Supplies.    Philadelphia. 


Pa.,  for  furnishing  the  following  supplies  for 
the  year  of  1912:  Class  B. — Brick-s,  cinders, 
etc.  Also  for  the  following  specials  :  Boiler 
tubes  for  Bureau  of  Water  and  four  disin- 
fecting wagons  for  the   Bureau  of  Health. 

Bids  as  follow  were  received  May  11  by  the 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  the  construction 
of  a  pile  and  reinforced  concrete  pier  at  the 
navy  vard,  Philadelphia.  Pa. ;  Riverside  Con- 
tracting Co.,  3!)  Cortlandt  St.,  New  York  City, 
$128,718 ;  C  M.  Leach,  P.  O.  Box  2285,  Boston, 
Mass,  $1.52,876;  Wm.  L.  Miller,  71  AUord  St., 
Boston,  Mass.,  $145,400:  Edw.  F.  Fonder, 
1116  Land  Title  Bldg.,  Philadelphia,  Pa..  $190,- 
000;  American  Paving  &  Contracting  Co.,  211 
S.  9th  St.,  Philadelphia,  Pa.,  $192,475. 

South  Dakota. 

•J^Bids  will  be  received  until  6  p.  m.,  June 
17.  by  Regents  of  Education,  F.  W.  Ford, 
Secy.,  Elk  Point,  S.  Dak.,  for  erection  of  a 
science  hall  for  the  Springfield  Normal  School 
at  Springfield,  S.  Dak.  Jos.  Schwartz,  Sioux 
Falls,  S.  Dak.,  is  Architect. 

^Eids  will  be  received  until  6  p.  m..  June 
17,  by  Regents  of  Education,  Elk  Point,  S. 
Dak.,  for  brick  boiler  house  and  central  heat- 
ing plant  at  the  State  Normal  School,  Spring- 
field. S.  Dak.  Joseph  Schwartz,  Sioux  Falls, 
S.  Dak.,  is  Architect. 

Texas. 

•|«Bids  will  be  received  until  3  p.  m.,  June 
29,  by  James.  Knox  Taylor,  Supervising  Arch- 
itect, Treasury  Department.  Washington.  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  and  interior  lighting  fix- 
tures, of  the  L^nited  States  postoffice  at  Aus- 
tin, Tex.  The  building  is  two  stories  and 
basement,  stone  and  brick  faced,  of  fireproof 
construction  (except  roof),  with  a  ground 
area  of  appro.ximately  15,200  square  feet. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  Austin,  Tex.,  or 
at   the   office   of   the   Supervising   Architect. 

®The  City  Water  Power  Co.,  which  ob- 
tained a  franchise  from  Austin.  Tex.,  several 
months  ago  to  reconstruct  the  dam  across  the 
Colorado  River,  install  a  hydraulic  plant  and 
to  maintain  and  operate  it  for  30  years,  has  let 
the  contract  for  the  construction  work  to  the 
William  P.  Carmichael  Co.,  Liggett  Bldg.,  St. 
Louis.  The  cost  to  the  city  under  the  terms 
of  the  franchise  is  to  be  $L500,000,  to  be  paid 
in  50  semi-annual  instalments.  The  dam  will 
be  of  reinforced  concrete  and  will  form  a  res- 
ervoir and  pleasure  lake  about  30  miles  long 
and  Vi  mile  wide. 

Bids  were  opened  May  15  by  Mai.  Earl 
I.  Brown,  U.  S.  Engineer.  Galveston,  Tex., 
for  dredging  the  Houston  Ship  Channel, 
the  bids  received  being  as  follows,  (1) 
standing  for  bid  on  Division  No.  1  in  Gal- 
veston Bay,  10,538,000  cu.  yds.,  (2)  bid  on 
Division  No.  1  in  Galveston  Bay,  alternate 
route.  12.050.000  cu.  yds..  (3)  bid  on  Di- 
vision No.  2  Morgan's  Beacon  to  Vinces 
Bayou.  6,100,000  cu.  yds.,  (4)  bid  on  Divi- 
sion No.  3,  Vincens  Bayou  to  and  includ- 
ing turning  basin,  4.02S,(X)0  cu.  yds.:  South- 
ern Dredging  Co.,  Mobile,  Ala.,  (4)  24  cts.; 
Coastwise  Dredging  Co.,  (1)  9.3  cts.;  Bow- 
ers Southern  Dredging  Co.,  Galveston, 
Tex.,  (n  81/4  cts.,  (2)  12!/^  cts..  (3)  Uy, 
cts.,  (4)'  19  cts.;  L.  T.  Gaylord,  Mobile, 
-\la..  (1)  6.95  cts.,  (2)  12  cts.,  (3)  14.9  cts., 
(4)    IS   cts. 

C.  D.  Hill  &  Co.,  architects,  Dallas,  Tex., 
have  been  selected  by  the  Dallas  City  Com- 
mission to  prepare  plans  and  specifications  for 
the  new  City  Hall  to  be  erected  at  a  cost  of 
about  $400,000  for  construction  only  and  to 
face  on  Harwood  St.,  between  Main  and  Com- 
merce Sts. 

Virginia. 

•J»Bids  will  be  received  until  1 :30  p.  m., 
June  21,  by  F.  E.  Skinner,  Treasurer.  South- 
ern Branch,  N.  H.  D.  V.  S.,  National  Soldiers' 
Home.  Va.,  for  furnishing  labor  and  material 
for    remodeling   steam   heating   system,    north 


wing   and   administration   sectionit  u 
Building  No.  .39.  '  ""spif 

4.Bids    will    be    received  until  L  „  , 
Constructing  Quartermaster,  Fork      ■,,- 
for  removal  of  oil  boilers  in  postw,''|      | 
annex  building  and  substituting  i»       ^"' 

Washington, 

^•Bids    will    be    received   until  m^  i,i  1 1 
Capt.    H.    L.    Kinnison.    Quartern! 'v  ' 
couver    Barracks,    Wash.,   for  fuci,;'      "' 
1-in.    Worthington    duplex-piston  ,0717-' 
heater,   one   12-in.   thermometer  iijfjj,  : 
and  one  steam  plant  thermometei     " 

Bids  will  be  received  until  nooiL,.  i  i 
Maj.  J.   B.  Cavanaugh,  U.  S.  En|e ''  U, 
tie,   Wash.,   for  furnishing  200,0olarrek 
Portland   cement.      Official  advertlmen,  , , 
be   found   elsewhere  in  this  issue.' 

Canada. 

•J«Bids  will  be  received  until  ]m 
retary   Y.   M.   C.   A.,    Sault  Ste. 
for    the    construction    of    a   build 
place. 

®The   Aberthaw   Construction  i., 
Mass.,  has  been  awarded  the  cont:'t        ., 
erection   of   the   new  group  of  bdi'  •:  v 
the    American    Cyanide     Co.,    Ni;\r,    ■  ■ 
Ont.    The  building  will  have  cone eV-n.jj 
tions   with    steel    frames   and  con:tf  rioii 
and   form   an   extension  to  the  pi'en-  r'  ■ 
They   were   designed   by  K.  F.  Cptr 
eral  Manager. 

®A.    E.    Dobson    of    Minnedosa.vLn    ;;, 
been  awarded  the  contract  by  theliin-l.t; 
Power  Co.,  Minnedosa,  H.  F.  Maw 
for   the   construction   of   the  spill', 
penstocks    and    power    house    tou  u 
the    company   at   $.34,000.     Bids  «<  oi 
May  10. 

The  City  Council  of  New  We?- 
C,  has  adopted  the  scheme  to  cons' 
from  the  foot  of  10th  St.  to  the  fc 
vale  St.,  practically  the  whole  city 
A   by-law   will   be   prepared  to  sii 
voters. 


t5he 

Reinforced  Conceit 
Pocket  Book 


ByL  J.MENSCH,  M.  Am  Soc.  C. 


Containing  Tables.  Rules  and 
tions  for  the    Convenient   .' 
Rational  Construction  and  ReaiiCo,. 
putation  of  Reinforced  Concrete  ( der 
Beams,  Footings,  Columns,  etc. 


I 


A  book  written  by  a  trained  eineT 
and  successful  contractor  for  thi  se 
engineers  and  those  having  a  kneed:." 
of  mechanics  and  building  constrtio:i 


Full  leather,  216   pages;  4ix6i  chti 

Price  $4.00  nel 

The  Myron  C.  Clark  Publishii  Co. 

608  S.  Deirborn  Street  CBIO."^ 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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[vonents   laid    in    an  al- 

■untless  number  f'i 

the  United  State. 

Lida. 

othose  interested 
A/e  will  be  glad  to 
furnish  further 
details 


r(^iis£^^ 


-v^ 


GRANITOI  D 


with    reliable  contractors   in   such   territory  as 


Arrangements    will    be    made 
may  be  deemed  advisable. 

ade    to    provide    for    competitive    bidding. 
Specifications  and    particulars  cheerfully  sent   upon    request. 


rO    CONTRACTORS 

mf\      lUi  I  I  iki  I  /^l  D  A  I     IT  I  ETC      Royal'y    arrangements     will    be 
I    ^       nfl  U  nl   I  V/  I   ■      /\LI    I     I   EaO     Specifications  and    particulars  < 

GRANOCRETE  PAVEMENT 


;onomical  in  Cost. 

instructed  Upon  Cor- 
ct  Principles. 

I 

':e  Blome  Company  Pal- 
led Gran  oc  rote  Pave- 
lent  is 

specially  Adapted 
ir  Streets  of 
ighter  Traffic  and 
ighways 

The  methods  of  "G  ra  n  - 

•:reie"  construction  cov- 

the  essential   points  of 

e  proper  kind  of  surfac- 

5   for    a  concrete    street 

j.vement    for    streets    of 

hter    traffic,    insuring 

B  lasting  qualities. 

I  The  ingredients  con- 

ined    in     the     surfacing 

'A-e  "GRAXOCRETE" 

...y    adaptable    for 

automobile     and 

:rafBc. 

It  a  low  priced  pave- 
ent  is  desired,  secure 
-e  benefit  of  the  e.\peri- 
ce  of  a  firm  long  en- 
ged  in  concrete  con- 
ruotion. 


fPATEXTED— TRADE  MARKS  REGISTERED1 


GMArtOCHtTE:  Favemeni — Fen:,aci'^.i.  Flund^ 


RUDOLPH   S.  BLOWIE  COWPAIMY 


OWNERS  AND 
CONTRACTORS 


:w  York,  N.  Y. 


GENERAL   OFFICES,    CITY    HALL  SQUARE   BLDG.,    CHICAGO,    ILL. 
New  Orleans,  La.  Birmlngha  m,  Ala.  Fort  Worth  ,  Texas 


Vancouver,  B.  C. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Mond 


ay  nooa 


SEALED    PROPOSALS 
For  Construction  of  Cook  County   Hospital 
General    Work. 
Sealed    pioposals    are    invited      by      the 
Board   of   Commissioners  of   Cook   County 
for  llie  furnishing  of  all   lal)ar.   materials, 
machinery,    apparatus,    implements,      etc., 
except  that  portion  contained  in  the  plans 
and   specifications  for  plumbing  work,   re- 
quired  in   the   erection   and   completion   of 
the  new  Cook  County  Hospital,   to  be  lo- 
cated   on    blocks    1    and    2   of   David    Cod- 
wise's    Suhdivision    of    the    East    Seventy- 
four    and    Fifty-two      hundredths      (74.52) 
acres    of    the    West    one-half    (%!    of    the 
Southeast    one-quarter      (141      nf     Section 
eighteen    (]8).    Township    thirty-nine    fSfl). 
Range  fourteen   (14),   East  of  the  third  p. 
M.,    comprising-    twelve    and    two    hundred 
fift.\ -three  thousandths  (12,2.53)   acres  and 
bounded  by  Harri.son  Street  on  the  North, 
Polk  Street  on  the  South,  Wood  Street  on 
the      East        and        Lincoln        Street       on 
the    West,    in    the    City   of    Chicago,    and 
State  of  Illinois,  in  accordance  w-lth  draw- 
ings and  specifications  with  addenda  No.  1 
to    said    specifications,    prepared    by    Paul 
Gerhardt.    County   Architect,    whicli    plans 
and   specifications  with  addenda   No.    1  to 
said  specifications  may  be  obtained  in  my 
office.    Room    r>19,      Cook      County      Court 
House,  Chicago.  III. 

Contractors  desiring  to  figure  on  this 
work  must  deposit  sum  of  Two  Hundred 
and  Fifty  ($250.00)  Dollars,  which  must  be 
in  the  form  of  currency  or  certified  check 
made  payable  to  the  order  of  P.  .1.  Mur- 
ray. Superintendent  of  Public  Service,  for 
each  set  of  plans  and  specifications,  which 
amount  will  be  receipted  for  and  returned 
to  them  upon  the  return  in  good  order  of 
all  plans  and  specifications. 

Propo.sals  must  be  made  on   the  regular 
printed   form  to  be  obtained   in   my  office. 
Room  .il9.  Cook  County  Court  House,  and' 
must    be    enclosed    in    envelope    furnished 
for    the    purpose,    which    must    be    sealed, 
properly  indorsed   and   addressed   to   P.   J. 
Murray,     Superintendent    of    Public    Ser- 
vice, Room  .519.  Cook  County  Court  House. 
Each  bid  must  be  accompanied  by  a  de- 
posit of  Fifty  Thousand  Dollars   ($50,000), 
which  must  be  in  the  form  of  currency  or 
certified  check  made  payable  to  the  order 
of   Peter   Bartzen,    President    of    Board    of 
Commissioners  of  Cook  County,  and  must 
be   drawn    upon    some    banking   institution 
of  good   standing  doing  business    in    Cook 
County,  which  deposit  will  he  returned  to 
the    bidder    if    his    bid    is    rejected:    or,    if 
his   bid  is  accepted,   upon    bidder  entering 
into  contract  with   Cook  County  and  giv- 
ing   such    bond    as    may    be    required    for 
the  satisfactory  performance  of  the  same 
within  five  days  from  date  of  notification 
that  said  contract  and  bond  are  ready  for 
signature.     Should  the  bidder  fail  to  enter 
into    said    contract    and    bond    within    five 
(5)    days    from    date    of    notification    that 
said  contract  and  bond  are  ready  for  exe- 
cution,   said    deposit   shall   be   retained    by 
Cook    County,    not   as   a    forfeiture  but   as 
liquidated   damages  w^hich   the  owner  -will 
suffer  by  reason  of  such  default. 

Bids  will  be  received  in  my  office  up  to 
1:00  p.  m.,  Wednesday,  .lune  12,  1S12.  and 
must  lie  deposited  in  the  box  provided  for 
that  purpose,  said  bids  to  be  transmitted 
to  the  Board  of  Commissioners  of  Cook 
County  at  2:00  p.  m.,  by  whom  they  will 
lie  publicly  opened. 


No  bid  will  be  considered  unless  the  bid- 
der gives  satisfactory  proofs  of  his  ability 
to  execute  an  enterprise  of  this  magni- 
tude. 

The  work  called  for  by  the  plans  and 
specifications,  with  addenda  No.  1  to  said 
specifications,  must  be  delivered  complet.- 
in  all  respects  within  the  time  stated  in 
the  Instructions  to  Bidders. 

Consideration  will  be  given  to  proposals 
for  delivering  the  work  complete  before 
the  time  stated  in  the  Instructions  to  Bid- 
ders. 

Firms  bidding  will  give  the  names  of  in- 
dividuals comprising  same  and  corpora- 
tions bidding  will  give  the  names  of  their 
executive  officers  and  names  of  officials 
authorized  to  execute  contracts  on  behalf 
of  the  corporation. 

The  right  is  reserved  to  reject  all  bids 
By  order  of  the  Board  of  Commissioners 
ot  Cook  County. 

P.  J.  MURRAY, 
Superintendent  of  Public  Service. 


CONTRACTORS'  PLANT  FOR 
SALE. 

2  65- ton  Bucyrus  steam  shovels,  A   No    1 

condition,  like  new. 
I   Lidgerwood  hoist,   7"xl0",  D.   D.   D    C 

with  boiler.  '  •       .      ., 

1  Munday    hoist,    6U"xlO",    D.    D.    D.    C, 

Wright's    swinging-  attachment 
it  Porter  dinkies,   saddle  tank.   9"xl4",   3- 

foot  gauge. 

1  Worthington   duplex   pump,    6x4x6. 

2  Shannon   guy  derricks,    mas.    60",    boom 

00'.  with  guys,  lines  and  bull  wheels 
-  Shannon    stiff    leg    derricks,    mast    ■•?/. 

■n-ith  lines,  blocks,   etc. 
4   Standard  gauge  track  laying  cars. 
4  Ingersoll-Rand  rock  drills,  size  "D"  32, 

■nith  steel  hose",  complete. 
65  4-yai-d  one-way  South  Baltimore  dump 

cars. 
1   3.500-lb.  pile  driver  hammer. 

1  1.  200-lb.  pile  driver  hammer. 
Lot  5G-60-lb.  frogs  and  switches. 

2  No.   0  Star  well  drills. 

1  l¥^    cu.    yd.    McKelvey    concrete    mixer 

with  boiler. 
Lot    Dupont's     batteries.     No.     3-4,     all 
overhauled  at  factory,  good  as  new. 
6  Kitson   lights,   overhauled  at   factory. 
54  Contractors'    dump    carts    and    harness 
(Wilson  &  Childs  make). 

2  Stuebner's      bottom       dump       concrete 

buckets,   capacity  24   feet. 
4  Stuebner's        standard  self-dumpin.g 

buckets,   capacity  20  feet. 
2  25-ton    Norton   ball    bearing  jacks,    like 

new,  with  foot  lift. 
1  Johnson     &     Hartwell     improved     sand 

dryer. 
1  Yale    &    Towne    3,O0O-lb.    duplex    con- 
vertible screw  block. 
Prices    and    any    other    information    de- 
sired will  be  given  upon  application. 

D.  F.   KEENAN  COMPANY. 
Scenery  Hill,   Pa. 


TFRMA°S%^J  CONSTRUCTING  QUAR- 
Mfv^icT?^-^^,"!;'  Huachuca,  Arizona. 
May  9,  1912.— Sealed  proposals  will  be  re- 
ceived here  until  10  a.  m.  June  l"  19r' 
and  then  publicly  opened,  for  construction 
complete  of  eight  inch  steel  wate,  pipe 
line  approximately  eight  and  one-half 
miles  long.     Deposit  of  $10  required  to  in- 

fnforn''f."''"  °^  ^'""^^  '''"d  Specifications. 
V?.  ,.';"'fi."°"  °"  fiPPlication.  J.  L  JOR- 
UAN,   Capt,   and   Quartermaster.   U.   s.    A. 


NOTICE    TO    CONTRACTO5. 

Sealed  bids  will  be  received  unl' 
o'clock  p.  m.  on  the  31st  day  of  May  12" 
by  the  Auditor  of  Scott  County  low'L' 
the  construction  of  a  new  tubular  1.,| 
pier,  the  removal  of  the  old  pier  strL 
ening  bent  steel  work  and  realigninth* 
superstructure  of  the  steel  bridge  Jn.! 
the  Wapsipinicon  River  at  the  mi 
highway  along  the  west  side  of  Sect.d' 
Township  SO  North.  Range  2  Eastb.' 
tween  Clinton  County  and  Scott  Cctv 
Iowa,  all  as  shown  on  the  plans  an.i,' 
scribed  in  the  specifications  now  ofil 
m  the  office  of  the  County  Audito  „ 
Clinton  County  and  on  file  in  the  offiof 
the  County  Auditor  of  Scott  County  Va 
which  are  hereby  referred  to  and  m-.  , 
part  of  this  notice. 

All    bids    must    be    in    sealed   envf',ev 

endorsed   upon    the  outside   with  thcld- 

der  s    name    and    address,    must   be  ion 

proposal  blanks  furnished  by  the  Attoi 

of   Clinton    County   or   by   the  Audit  o' 

Scott   County,   and   be  accompanied    a 

certified    check    in    a    separate   sealeon- 

velope  endorsed  upon  the  outside  wit  hi. 

bidder's   name    and   address,   which  .11. 

fied  check  shall  be  drawn  on  some  re.'.n- 

sible   bank   in   Clinton   County    or     jtt 

County,    in    the    amount    of    one   huied 

(SIOO.OO)   dollars,   payable   to  the  ord  o( 

F.   W.   Leedham,   County  Auditor  of  .n- 

ton   County,   or  to   the  order  of  Ed.  jl- 

lins.   County  Auditor  of  Scott  Count  as 

security   that    the   bidder   whose  proiial 

is  accepted  will  enter  into  contract  w;(n 

seven    (7)    days   from   the  date  of  acnt. 

ance  of  his  bid  for  the  faithful  execon 

of  the  work   herein   specified  and  gi  a 

bond    hereinafter    specified,      which     m 

shall    become    the    property      of     CliDil 

County  and  Scott  County  in  case  of  II- 

ure  to  enter  into  a  contract  and  giveid 

bond.      The    contractor  whose  propos'ls 

accepted  shall  give  a  bond  with  apprfed 

sureties  in  the  sum  of  25  per  cent  oiiic 

amount  of  his  bid. 

The  counties  reserve  the  right  to  r  ci 
any  or  all  bids. 

Bids  will  be  opened  at  2  o'clock  pn. 
on  the  31st  day  of  May.  1912,  by  the.i- 
ditor  of  Scatt  County,  in  the  office  one 
County  Auditor  of  Scott  County,  Da,!- 
poi-t,  Iowa. 

The  w-ork  embraces  approximately  K 
following: 

19.400  lbs.  steel  work. 
3.50  lineal   feet  wood  piling. 
36  cu.  yds.  concrete. 
Passed   

County  ,\u(lii' 

County  .\uditi 


TREASURY  DEPARTMEXT.  OFl' K 
OF  THE  SL'PERVISING  ARCHITKC- 
Washington,  D.  C.  Mav  10.  131- 
Sealed  proposals  will  be  received  at  i-"" 
office  until  3  o'clock  p.  m.  on  the  21st  y 
of  June.  1912.  and  then  opened,  for  e 
installation  of  a  heating  and  ventiln  ff 
apparatus,  etc..  for  the  United  States  t 
office  and  courthouse  building  at  Cli:ir  - 
ton.  W.  Va..  in  accordance  with  the  dr - 
ings  and  specification  therefor,  copiei'f 
which  may  be  had  at  this  office  or  at  >^ 
office  of  the  superintendent  of  copsti 
tion  at  Charleston.  W.  Va..  at  the  rtis 
tion  of  the  Supervising  Architect. 

JAMES    KNOX   TAYLOR. 
Supervising   Archite( 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


STREET  IMPROVEMENT. 

Clinton.  Iowa, 
oposals    will    lip    received    on    June    4. 
at  8  o'clock  p.    m.,   for  paving  Fil'tli 

lue. 

■e    work    includes    supplying    material 

labor    necessary    to      construct      the 
e  paving  and  consists  of  the  follow - 
approximate  quantities: 
Creosotetl  Wood   Block  Paving: 
000  sq.  yds.  paving. 
TOO  lin.  ft.  curb  and  gutter. 
Vllrlfled  Block  Paving: 
OiiO  sq.  yds.  paving. 
TOO  lln.  ft.  curb  and  gutter. 

,\sphalt   Paving: 
"110  sq.  yds.  paving. 

000  sq.  yds.  vitritied  block  paving. 
7(10  lln.    ft.   curb   and   gutter. 
Concrete  Paving: 

iHiO  sq.   yds.   paving. 
TOO  lin.    ft.   curb. 

1  proposals  must   be   in   sealed    envel- 
and   be   accompanied    by    a    certified 

k  on  a  responsible  bank  in  the  City  of 
:on  in  a  separate  envelope  and  pay- 
to  the  order  of  E.  B.  Chandler,  City 
surer,  for  the  sum  of  Jl.OOO.UO. 
nd  required  equal  to  50  per  cent  of 
.ontract  price.  One  of  the  above  four 
;inds  of  paving  will  be  selected  at  the 
bids  are  received.  Proposals  will  be 
ed  publicly,  the  city  reserving  the 
t  to  reject  any  and  all  bids. 
ins  and  specifications  may  be  seen  at 
office  of  the   City   Clerk    or  City   En- 


C.    J 


KEUSCHE, 
City  Clerk. 
G.    THORXE, 
City    Engineer. 


FOR   SALE. 

i-ton  saddle  tank  Vulcan  locomotive. 
1-ton  saddle  tank  Vulcan  locomotive, 
yard  .\ustin  dump  cars. 
>  tons  35  and  40-lb.  rails. 
mil)  6xCx6  hardwood  ties, 
larsh  single  action  pump.   IV2X2  in. 
bove    meniione<i    propei'ty    is    at    -Vt- 
bion.  X.   V. 
Also 
I'i-ton      Bucyrus      shovel,      thoroiighly 

overhauled. 
.'  ms  soft   Iron  and  steel. 
I'-'ton   Norton   jack, 
number  of  track  jacks, 
is  property  is  at  I..yell  road  crossing 
(|ie  Barge  Canal  in  the  town  of  Gates. 

of  the  above  named  property  will  be 

on  a  chattel  mortgage   May  29.   1912. 

V'l  o'clock  a.  m.  at  the  last  mentioned 


H.    E.   HAMIU 
Mortgagee's  Agent. 
Rochester,  N.   Y. 


aled  bids  will  be  received  for  im- 
ement  of  Broadway  Paving  District 
le  city  of  Pekin.  111.,  by  Charles  Duis- 
er.  President  of  Board  of  Local  Im- 
ement.  until  2  o'clock  p.  m.,  June  ii. 
consisting  of  13,770  sq.  yds.  brick 
ng  on  a  concrete  foundation  and  as- 
t  filler,  4,900  cu.  yds.  excavation,  S,Ti.i" 
ft.  concrete  curb,  2  catch  basins  antl 
lections.  Plans  and  specifications  tur- 
ed  by  ihe  City  Engineer. 

JOHN  R.  SEIBERT, 

City  Engineer. 


NOTICE  FOR  BIDS. 
Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  County 
Commissioners  of  Twin  Falls  County. 
Idaho,  up  to  10  o'clock  A.  M.,  June  17, 
11»12.  for  the  furnishing  of  all  material 
and  labor  for  the  construction  of  two  steel 
bridges  across  Rock  Creek  Canyon,  In 
Twin  Falls  County,  No.  1  to  be  located  at 
or  near  the  section  line  between  Sections 
21  and  22,  Town  10  South,  Range  IT  E.  B. 
M.,  and  No.  2  at  or  near  the  section  line 
between  Sections  S  and  9,  Town  10  South, 
Range  17  E.  B.  RI.,  said  bid  to  be  accord- 
ing to  specifications  furnished  by  the  bid- 
ders. Each  bid  to  be  accompanied  by  a 
certified  check  in  a  sum  equal  to  10  per 
cent  of  the  amount  of  the  bid;  check 
made  payable  to  the  Treasurer  of  Twin 
Falls  County,  Idaho,  as  a  guarantee  of 
good  faith  on  the  part  of  the  bidder  that  If 
awarded  the  contract  he  will  forthwith 
accept  the  same  and  will  enter  into  a  con- 
tract under  bond  within  ten  days  with 
the  Board  of  County  Commissioners  of 
Twin  Falls  County,  Idaho,  and  if  he  fail 
to  do  so  said  guarantee  of  10  per  cent  will 
be  forfeited  to  said  Twin  Falls  County  as 
liquidated  damages  to  be  used  for  the 
benefit  of  the  Road  and  Bridge  fund  of 
said  county. 

Separate  bids  shall  be  submitted  for 
each  bridge.  Bids  to  be  sealed  ami 
marked  "Proposal  to  construct  Rock 
Creek  Bridge  No.  1";  "Proposal  to  con- 
struct Rock  Creek  Bridge  No.  2."  ad- 
dressed to  O.  G.  Zuck.  Chairman,  an^l 
mailed  to  E.  J.  Finch.  Clerk,  Twin  Falls, 
Idaho,  so  that  bids  will  be  on  file  with  said 
clerk  on  the  date  first  above  mentioned. 

Profiles  will  be  furnished  on  applica- 
tion to  the  clerk  of  the  Board  of  County 
Commissioners.  The  Board  reserves  the 
right  to  reject  any  and  all  bids. 

By  order  of  the  Board  of  County  Com- 
missioners, Twin  Falls  County.  Idaho. 
Dated   Twin   Falls,   Idaho.   May   14.   1912. 
O.  G.  ZUCK,  Chairman. 
Attest: 

E.   J.    Finch,   Clerk. 

CONCRETE  SUB-CONTRACTORS 
WANTED. 
We  have  about  twenty  thousand  cubic 
yards  of  concrete  work  distributed  in 
small  bridges.  abutments.  headgates. 
drops,  etc.,  which  we  will  let  to  responsi- 
ble contractors  in  quantities  to  suit  at 
good  prices. 

JANSET    BROS. -BOOMER    &    HUGHES. 
1-2  Mackie  BIdg.. 
Calgary,  Albert.a. 


PROPOSAL. 

Fort  Bliss,  Texas,  May  17,  1912. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived until  12  Noon,  June  10,  1912. 
and  then  opened  for  furnishing  labor  and 
material  for  constructing  sewer  pipe  line 
connecting  outfall  sewer  at  Fort  Bliss 
with  sewerage  system  of  El  Paso,  Texas. 
Information  furnished  upon  application. 
Envelopes  containing  proposals  to  be  in- 
dorsed "Proposals  for  Sewer  Pipe  Line" 
and  addressed  to  constructing  quarter- 
master. 

CAPT.   ROBERT  J.   REANET, 
Constructing  Quartermaster. 


NOTICE  OF  LETTING  DRAIN- 
AGE CONTRACT. 

Sealed  propos.-ils  lor  the  construction  of 
drainage  canals  in  the  Back  Swamp  and 
Jacob  Swamp  Drainage  District,  near 
Lumberton,  N.  C.  will  be  received  by 
the  drainage  commissioners  of  said  dis- 
trict at  Lumberton,  N.  C,  up  to  12 
o'clock  M.,  June  12,  1912.  and  at  that 
time  they  will  be  publicly  opened  and 
read.  Each  proposal  shall  be  Inclosed  in 
a  sealed  envelope  and  addressed  to  the 
chairman  of  the  Board  of  Drainage 
Commissioners  of  the  Back  Swamp  and 
Jacob  Swamp  Drainage  District,  Lum- 
berton, N.  C  endorsed  "Proposal  for 
Constructing   Drainage    Canals." 

Each  proposal  shall  be  accompanied  by 
a  certified  check,  drawn  payable  to  the 
order  of  the  chairman  of  the  Board  of 
Drainage  Commissioners,  in  the  amount 
of  $1,000;  this  check  to  be  an  evidence  of 
the  good  faith  of  the  bidder  and  to  be 
held  as  liquidated  damages  in  case  the 
award  is  made  and  the  contract  and 
bond  are  not  entered  into  promptly. 
Checks  of  unsuccessful  bidders  will  be 
returned  as  soon  as  the  award  is  made. 

Specifications  and  blank  forms  of  pro- 
posals will  be  furnished  upon  application, 
and  a  full  set  of  maps,  plans  and  pro- 
flies  may  be  seen  at  the  office  of  the 
Drainage  Commissioners,  or  at  the  office 
of  the  Attorney  for  the  Drainage  Com- 
missioners,  at  Lumbertotx    N.   C. 

The  approximate  length  of  these  canals 
is  52  miles,  and  the  approximate  yardage 
to  be  excavated  is  1.240,400  cu.  yds.  The 
work  must  be  finished  within  two  years 
from  the  letting  of  the  contract  and  the 
commissioners  will  require  three  dredges 
to  be  operated  at  the  same  time. 

The  work  will  be  let  either  as  a  whole 
or  in  sections,  but  no  bid  will  be  consid- 
ered for  less  than  one-third  of  the  entire 
work.  Bidders  may  submit  bids  for  the 
whole  of  said  work  or  for  one-third  there- 
of. The  right  is  reserved  toje.iect  any 
and  all  bids. 

G.    B.    SELLERS. 
'Chairman  for  Board  of  Commissioners. 
THOMAS  L.  JOHNSON. 

Attorney  for  Drainage  District. 


TREA.SURY  DEPARTMENT.— Office  ot 
the  Supervising  Architect.  Washington. 
n  C  Mav  24.  1912.  Sealed  proposals  will 
be  received  in  this  office  until  :!  o  clock 
p.  111.  on  the  8th  day  of  July.  1912,  arid 
then  opened,  for  the  construction  (includ- 
ing plumbing,  gas  piping,  heating  appa- 
ratus, electric  conduits  and  wiring,  and 
interior  lighting  fixtures)  ot  the  exten- 
sion, remodeling,  etc.,  of  the  United 
States  post  office  at  Portsmouth,  Ohio. 
The  extension  is  to  be  of  one  and  two 
stories  and  basement,  of  approximately 
2,100  square  feet  ground  area,  brick  faced 
with  slate  roof,  and  of  non-flreproof  con- 
struction, except  the  first  floor.  Draw- 
ings and  specifications  may  be  obtained 
from  the  custodian  of  the  site  at  Ports- 
mouth. Ohio,  or  at  this  office,  at  the 
discretion  of  the  Supervising  Architect. 
JAMES  KNOX  TAYLOR,  Supervising 
Architect. 

Mammoth  Hot  Springs.  Wyo.,  May  l.'s 
1912.  Sealed  proposals  in  triplicate,  will 
be  received  here  until  2  P.  M.  June  10. 
1912.  and  then  publicly  opened,  for 
furnishing  labor  and  materials  for  con- 
structing .Vnnex  to  Hospital,  including 
plumbing,  heating,  electric  wiring  and 
fixtures,  at  Fort  Yellowstone.  Wyo.  In- 
formation furnished  on  application.  En- 
velopes containing  proposals  to  be  in- 
dorsed "Proposals  for  Annex  to  Hospital" 
and  addressed  to  Constructing  Quarter- 
master. 
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No, 


Rate,  $2.40  an  inch,  single  col 


CALLS  FOR  BIDS 


umn. 


Copy  received  until  Monday 


noon. 


NOTICE   TO   PAVING   CONTRAC- 
TORS. 

Sealed  bid;?  will  be  received  by  the 
President  nnd  Board  of  Trustees  of  tlie 
Village  of  Dolton.  Illinois,  until  S  o'clock 
p.  m.  of  June  10.  1912,  and  then  pub- 
licly opened,  for  the  paving  of  certain 
streets  as  follows:  A  16-foot  pavement 
on  Lincoln  Avenue  and  Chicago  Street, 
being  630  rods,  more  or  less.  Speciaea- 
tions  may  be  had  from  the  Village  Clerk 
or  W.  F.  Propper.  Oil  Ashland  Block. 
Chicago. 

Each  bid  must  be  accompanied  with 
a  certified  check  for  the  sum  of  $1,200.00. 
The  Village  Board  reserves  the  right  to 
reject  any  or  all  bids  received.  A  real 
estate  bond  acceptable  to  the  Village 
Board  for  50  per  cent  of  the  contract  price 
will  be  required. 

WILLIAM    G.   DOLTON, 

Village  Clerk, 
Dolton,    Cook    County,    Illinois. 


NOTICE  OF  CIVIL  SERVICE  EX- 
AMINATIONS. 

Chicago,   May  27,    1912. 

The  Civil  Service  Commission  of  the 
city  of  Chicago  will  hold  an  examination 
for  expert  on  System  and  Organization, 
engineering  service  in  Room  1006  City 
Hall.  Chicago.  June  7  and  S,  1912.  The 
salary  of  this  position  is  $3,000  per  an- 
num, and  persons  living  outside  of  the 
city  will  be  permitted  to  take  the  exam- 
ination. 

Applications  will  be  mailed  on  written 
request  sent  to  the  Commission,  Room 
610    City    Hall,    Chkicago,    III. 

The  Board  of  Drainage  Commissioners 
of  the  Keach  Drainage  &  Levee  District 
of  Carrollton,  Illinois,  will  receive  plans 
and  proposals  for  a  forty-eight  inch  pump 
and  engine  for  their  District.  Address  A. 
W.  Baldwin  or  Loren  McKee.  Carrollton, 
Illinois. 


TREASURY  DEPARTMENT.— OtHce  of 
the  Supervising  Architect.  Washington, 
p.  C,  May  22,  1912.  Sealed  proposals  will 
be  received  in  this  office  until  3  o'clock  p. 
m.  on  the  2nd  day  of  July.  1912,  and  then 
opened  for  the  extension,  remodeling,  etc 
(mcludmg  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring 
interior  lighting  fixtures  and  approaches) 
of  the  United  States  post  office  and  cus- 
tom house  at  Traverse  City,  Mich  The 
work  contemplated  is  the  construction  of 
a  one-story  basement  and  attic  extension 
of  approximately  1,900  square  feet  ground 
area;  fireproof  construction,  ston?  and 
brick  facing  and  tin  roof;  and  certain  re- 
KnT^iil^  ""^  repairing  of  the  present 
mil  hf •  r.>.P-^Z^".^^  ^"<J  specifications 
?l  *  be  obtained  from  the  custodian  of 
^mr.  ''^  .^r?''''f?^  C:'"'-  Mich.,  or  at  this 
office  at  the  discretion  of  the  Supervising 
Architect.  JAMES  KNOX  TAYLOR 
bupervising  Architect. 

,m^t^^?''i'  ^^  received  by  the  undersigned 
w^  fii°,^^°''^  "°°"  °'  Monday,  Jun?  17, 
191.,  for  the  erection  of  a  creosoted  tim- 
ber   or    reinforced    concrete    bridge      over 

Co''°"pi?^'"'^''^A  '"'^'-  the  Red  pfiver  Oif 
,h^  Plans  and  specifications  on  file  in 
^^t  °'^?*  °^J-  ^-  Sylvester,  City  Engi^ 
neer  Alexandria,  La.  Certified  check  for 
two  hundred  dollars  should  accompany  all 


l,H^'"?>°t,h^Hot  Springs,  Wyo..  May  15. 
1912.     Sealed   proposals   in   triplicate    wil 

m-'^^'f^f  ^^"^  """d,-2  P-  M-  J"ne To 
i»i-',  and  then  publ  c  v  opened  for 
furnishing  and  installing  pew-s  and  'other 
fiirnlture  in  Chapel  at  Fort  Yellows°one 
Wyoming.  Info.matlon  furnished  on  an^ 
P 'cation.  Envelopes  containing  propos- 
f'r.'°,J'%V"'^°''?^''  "Proposals  for  Furnl- 
^/.*»,'"  Chapel"  and  addressed  to  th^ 
Constructing  Quartermaster.  . 


NOTICE    TO    SEWER   CONTRAC- 
TORS. 

Sealed  proposals  for  the  construction  of 
sanitary  sewer  and  storm  sewers  and  ap- 
purtenances in  the  city  of  Watertown. 
Wisconsin,  will  be  received  at  the  office 
of  the  board  of  public  works  in  said  city, 
until  Saturday,  the  first  day  of  June,  1912. 
at   two    (2)    o'clock   P.   M. 

The  work  comprises,  approximately: 

SANITARY  SEWERS. 
2,627  feet  of  S  inch  vitrified  pipe; 

60  feet  of  S  inch   cast  iron  pipe; 
2,&15  feet  of  10  inch  vitrified  pipe; 
991  feet  of  if,    inch   vitrified   pipe; 
16  manholes; 
2  ordinary  flushtanks; 
2  automatic  flushtanks; 
63  lineal  feet  of  6-inch  risers. 
STOR.M  SEWERS. 
160  feet  of  10  inch  vitrified  pipe; 
365  feet  of  12  inch  vitrified  pipe; 
327  feet  of  15  inch  vitrified  pipe; 
6  catch  basins; 
2  manholes. 
Plans,   profiles,    specifications   and   form 
of  contract   may  be  seen  at   (he  office  of 
said  board. 

ARNOLD   KR.AEFT. 

City  Engineer. 

Bids  will  be  received  until  1  p.  m.,  June 
12,  at  the  Court  House  in  Danville,  by  the 
Bridge  Committee  of  the  Board  of  Super- 
visors and  the  Highway  Commissioners  of 
Oakwood  Township  for  the  construction 
of  a  reinforced  concrete  arch  bridge  of 
sixty  foot  .span,  over  Minnehaha  Creek,  in 
Oakwood  Township.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  John  F. 
Fisher,  Engineer,  17  West  Harrison  St 
Danville,  111. 


Proposals  for  the  purchase  of  Steel 
Lighters,  offered  for  sale  by  the  Isthmian 
Canal  Commission,  which  are  no  longer 
needed.  Sealed  proposals  will  be  re- 
ceived at  the  office  of  the  General  Pur- 
chasing Officer,  Isthmian  Canal  Commis- 
sion Washington,  D.  C,  until  10:30  a. 
m.,  July  3,  1912,  at  which  time  thev  will 
be  opened  m  public,  for  the  purchase  of 
the  above-mentioned  articles.  Blanks  and 
general  information  relating  to  this  Cir- 
cular (No.  709)  may  be  obtained  from 
Uus  office  or  the  offices  of  the  Assistant 
Purchasing  Agents,  24  State  St.,  New 
>ork  city;  614  Whitney-Central  Build- 
D^'  ♦  1^  P'''e^s,  La.,  and  10S6  North 
Point  St.,  San  Francisco,  Cal. ;  also  from 
the  L.  S.  Engineer  Offices  in  the  following 
cities:  beattle.  Wash..  Los  Angeles,  Cal.- 
Baltimore,  Md.  :  Philadelphia.  Pa.  ■  Pitts- 
burgh Pa.  ;  Boston.  Mass.  ;  Buffalo,  N 
\.  :  Cleveland.  Ohio ;  Cincinnati.  Ohio ; 
Chicago  111.  ;  St.  Louis.  Mo.;  Detroit, 
Mich.  ;  Milwaukee,  Wis.  ;  St.  Paul.  Minn. ; 
Chattanooga,  Tenn.  ;  Louisville  Ky  ■  Mo- 
bile, Ala.,  and  Galveston.  Tex.  ;  Commer- 
cial Club,  Kansas  City,  Mo. ;  Chamber  of 
Cornmerce,  Quincy,  111.,  and  Commercial 
Club,  Tacoma.  Wash. — F.  C.  Boggs  Ma- 
jor, Corps  of  Engineers,  U.  S.  A.,  General 
Purchasing    Officer. 


.K^^F^^URY  DEPARTMENT.  Office  ot 
the  Supervising  Architect.  Washington,  D. 
C  May  15,  1912.  SEALED  PROPOSALS 
will  be  received  at  this  office  until  3  o'clock 
p.  m.  on  the  25tli  day  of  June,  1912  and 
then  opened,  for  the  construction,  com- 
plete (including  plumbing,  gas  piping 
heating  apparatus,  electric  conduits  and 
v.^iring.  and  interior  lighting  fixtures)  ot 
i,^  '^'"Lt.e'i  States  post  office  at  Mans- 
field, Ohio.  The  building  is  two  stories 
and  basement  and  has  a  ground  area  of 
approximately  7,S00  square  feet-  first  floor 
only  of  fireproof  construction-'  tin  roof 
stone  facing.  Drawings  and  specifications 
may  be  ootained  from  the  custodian  of 
site  at  Mansfield.  Ohio,  or  at  this  office 
at  the  discretion  of  the  Supervising  Archi- 
tect. JAMES  KNOX  TAYLOR,  Supervis- 
ing Architect. 


SEWER  construction! 

Sealed  proposals  wiU  be  receiveiby 
the  Sewer  Commissioners  of  Sandfnt 
Idaho,  for  the  necessary  material  nd 
labor  in  laying  about  23,000  U(  of 
Sewers. 

Bids  will  be  received  until  12  o'U 
noon.  June  15,  1912,  and  then  puclv 
opened.  ' 

Information   on   application. 

WM.    J.    COSTELLO,   Clerl 
Sewer  Commissi, 

NOTICE   FOR  BIDS.     '" 

Plans  and  Specifications  for  a  syst<  o! 
Water-Works  to  cost  about  $15,000  a  OD 
file  with  the  Village  Clerk  ot  Louiale, 
Nebr.,  and  the  Alamo  Engine  &  S)lr 
Co.,  Engineers,  Omaha,  Nebr.  AH  ,n- 
tractors  desiring  a  copy  of  the  plamal 
specifications  for  their  own  personane 
can  obtain  a  copy  from  the  Engineeitor 
$5.00.  Dated  at  Louisville.  Nebr  Mal3 
1912. 

C.  A.  RICHER 
Chairman  of  Brd. 

ROAD   IMPROVEMENT. 

Bids  will  be  received  at  the  office  ohe 
County  Auditor  of  Winona  County,  .'l- 
nona,  Minn.,  for  the  improvement  bya- 
cadamizing  of  about  21  miles  of  li 
Plans  on  file  in  the  office  of  the  Ccjty 
Auditor.  Engineer,  O.  B.  Leland.  ids 
opened  June  IS,  1912. 


BRIDGES. 

Bids  will  be  received  at  the  offi(  of 
the  County  Auditor  of  Winona  C0.7, 
Winona,  Minn.,  up  to  4  p.  m.,  June  % 
for  the  furnishing  and  erection  of  -se 
highway  bridges  as  follows:  One  40-pt 
one  30-foot  and  one  SO-foot.  Planflo 
file  in  the  office  of  the  County  Auditc 
O.   B.  LELAND,  Engine 


TREASURY  DEPARTMEf. 
Office  of  the  Supervising  Archut, 

CT-  .Washington,  D.  C,  May  16th,  IS 
,  SEALED  PROPOSALS  w-ill  be  reoei 
in  this  oflice  until  3  o'clock  p.  m.  oili« 
2,th  day  of  June,  1912,  and  then  opiil, 
tor  the  extension,  remodeling,  etc.  (inl- 
ing  plumbing,  gas  piping,  heating  f.pja- 
tus.  electric  conduits  and  wiring,  anio- 
tenor  lighting  fixtures),  of  the  Ued 
States  post  office  at  Chester,  Pa, 

The  work  contemplated  is  the  cons  c- 
tion  of  a  2-story  basement  and  unfiniJd 
attic  extension  of  approximately  M 
square  feet  ground  area.  The  first  or 
only  is  of  fireproof  construction,  extor 
facing  of  stone  and  brick  with  slate  )t, 
and  there  will  be  certain  repairs  am.!- 
terations    in    the    present   building. 

Drawings  and  specifications  may  b.b- 
talned  from  the  custodian  at  Chester,!., 
or  at  this  office,  at  the  discretion  ollie 
Supervising  Architect. 

JAMES   KNOX  TAYLOR 
Supervising  Archi:t 

TRE.\SURY  DEPARTMENT,  Offlcof 
the  Supervising  Architect.— Washinjn, 
p.  C,  May  7,  1912.— Sealed  proposals  IB 
be  received  in  this  office  until  3  o'cA 
P.  m.  on  the  ISth  day  of  June,  1912,  id 
then  opened,  for  the  construction,  d- 
plete  (including  plumbing,  gas  pilR 
heating  apparatus,  electric  conduits  id 
wiring,  and  interior  lighting  fixtures  of 
the  United  States  post  office  at  Kingflir, 
Okla.  The  building  is  of  one  story,  le- 
ment.  mezzanine  and  unfinished  attic,  id 
has  a  ground  area  of  approximately  M 
square  feet,  non-fireproof  construe  n. 
stone  and  stucco  facing,  and  tile  ''■ 
Drawings  and  specifications  may  be  > 
tained  from  the  custodian  of  site  at  Kr- 
fisher.  Okla..  or  at  this  office,  at  the  - 
cretion  of  the  Supervising  Architect 
JAMES  KNOX  TAYLOK 
Supervising  Archite 
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1907,  at  the  Post  Office  at  Chicago.  Illinois,  under  act  of  March  3d,  1879.    Copyright.  1912,  by    the    Myron    C. 
Clark    Publishing  Co. 


1  as  second-class  matter,  .\pril  H 


an  Examples  of  Reinforced  Con- 
te  Canal  Lock  Construction. 

are  lew  European  countries  in  which 
•d   concrete   is   not   more    freely    used 

is  in  America.  This  is  particularly 
,h   respect   to   iiavisjation    aftd    marine 

Even  in  England,  where  reinforced 
'  was.  because  of  old   restrictive  laws. 

0  gain  footing,  it  is  represented  by 
,id  quay  wall  works  of  a  kind  of  which 
i;  in  America  are  rare.  British  devel- 
i>f  reinforced  concrete  has  been,  how- 
j-y  largely  the  work  of  engineers  of 
|;d     Continental     European     building 

t  evidences,  therefore,  the  character- 
;  foreign  rather  than  of  native  develop- 
N'hatever  the  reason  may  be,  however. 
|i  is  that  England  possesses  marine 
it   reinforced   concrete    which   are    far 

lan  any  in  .\merica.  With  Continental 

1  he  cornparison  is  far  more  unfavorable 
tea.  It  will  he  understood  that  we  are 
i  strictly  to  reinforced  concrete  in 
\  tements.  In  the  size  and  number  of 
[icrete  waterway  and  harbor  structures 
I  ranks  well. 

;  example  of  the  way  in  which  Euro- 

ic  venturing  in  the  use  of  reinforced 

:  we  may  note  the  two  reinforced  con- 

^ks  built  by  Russian  engineers  as  de- 

q  Isewhere  in  this  issue.     One  of  these 

perhaps   abnormal,   but   the   other   is 

I  iN-pical,  except  for  the  great  length  in 

r,'T\  to  its  width.     This  lock  is  strictly 

id   concrete    in    design    and    construc- 

ihe  actual  details   of   the   construction 

Y  in  the  article  and  we  need  only  refer 

tisuch  general   features   as   seem  to  be 

si.     To'   us    there    seems    to    be    two 

fi   lessons:    (1)     Saving    in    cost,    and 

rtcased  possibilities  of  construction   on 

ible  foundation  beds. 

lires  barely  a  glance  at  the  wall   aiid 

;ctions    of    the    Tobel-Kama    lock    in 

Dn  with  any  familiar  lock  structure  on 


.\merican  waterways  to  show  the  great  dif- 
ference in  iTiass  and  the  corresponding  saving 
in  volume  of  concrete  which  the  European 
structure  presents.  Of  course,  the  savin.g  in 
cost  is  not  proportional  to  the  difference  in 
the  volume  of  ma.sonry  because  the  reinforce<i 
concrete  is  far  the  more  expensive.  There 
was,  however,  according  to  the  figures,  a  sub- 
stantial saving  got  by  using  the  structure 
illustrated  in.stead  of  one  with  plain  concrete 
gravity  walls.  The  Russian  engineers  esti- 
mated the  difference  in  cost  to  be  20  per  cent. 
Strictly  speaking,  this  .saving  cannot  be  cred- 
ited alone  to  saving  in  masonry.  Much  of  it 
resulted  from  the  lesser  cost  of  foundation 
work,  made  possible  by  the  lighter  weight  of 
the  reinforced  concrete  structure.  In  this  fea- 
ture we  believe  lies  the  chief  merit  of  rein- 
forced concrete  for  lock  construction. 

The  items  favoring  cheaper  foundation  con- 
struction would  seem  to  be  mainly  first,  of 
course,  the  lighter  weight  of  the  structure  and 
consequently  the  safer  use  of  soils  of  mod- 
erate supporting  power  as  a  foundation  bed ; 
second  the  decreased  thickness  of  invert  re- 
quired and  consequently  sh:dIowcr  excavations 
for  foundations,  third,  the  greater  flexibility 
of  the  reinforced  invert  in  case  of  uneven  set- 
tlement. All  of  these  may  he  important  ad- 
vantages in  many  locations  where  locks  may 
have  to  be  built.  They  give  reinforced  con- 
crete a  claim  for  careful  consideration  in 
competition  with  mass  concrete  in  lock  con- 
struction. To  go  farther  than  this  in  advo- 
cating  the   material   is   scarcely   warranted. 

Referring  again  to  the  Tobel-Kama  lock, 
we  direct  attention  to  the  very  thin  sections 
used.  The  wall  slabs  arc  nowhere  over  8  ins. 
thick  and  the  same  slender  proportions  exist 
throughout  all  the  parts  of  the  lock  walls  and 
invert.  Such  sections  are  characteristic  of  the 
reinforced  concrete  work  of  European  de- 
signers and  argue  a  confidence  in  this  mate- 
rial, which,  judging  from  their  designs  in 
.general,  many  .American  engineers  seem  loth 
to  grant  it. 
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A  Supreme  Court  Decision  on  the  Con- 
stitutionality of  a  Stream 
Pollution  Law, 

The  Supreme  Court  of  Ohio,  in  a  recent  de- 
cision, pronounced  the  "Bense  Act"  constitu- 
tional. The  Bense  Act  is  the  Ohio  law  on 
stream  pollution.  Since  this  law  is  siiuilar  to 
that  in  force  in  some  other  states,  the  decision 
of  the  court  on  its  constitutionality  is  of  wide 
interest,  not  only  among  state  board  of  health 
officials,  but  to  all  sanitary  engineers,  and 
others  interested  in  state  control  of  the  design 
and  operation  of  sewerage  systems. 

The  decision  is  too  long  toijc  published  here- 
in full.  The  full  text  of  the  decision  was  pub- 
Ushed  in  the  Bulletin  of  the  Ohio  State  Board 
of  Health  for  .\pril.  1012.  It  makes  very  in- 
teresting reading.  An  abstract  appears  else- 
where in  this  issue.  The  objections  raised  by 
counsel  for  the  city  contesting  the  constitu- 
tionality of  the  act  may  be  placed  properly  un- 
der the  head  of  technicalities.  The  technical- 
ities could  not  withstand  the  common  sense  in- 
lerpretation  of  the  law,  in  this  case,  by  the  su- 
preme court   judges. 

Some  coiriments  of  the  court  may  be  of  in- 
terest here.  Speaking  of  the  wisdom  of  with- 
holding from  local  authorities  final  discretion 
over  matters  relating  to  local  health  condi- 
tions, the  court  said  : 

While  it  (a  sewage  disposal  plant)  then  be- 
comes* largely  a  local  improvement,  yet  it  is 
not  one  that  the  state  has  delegated  to  the  mu- 
nicipal authorities  complete  and  absolute  con- 
trol thereof.  The  health  of  the  inhabitants  of 
the  city  Is  still  a  matter  of  concern  to  the  state, 
and  of  such  vita!  concern  that  the  general  as- 
sembly has  not  thouglit  proper  to  commit  it 
exclusively  to  the  control  and  discretion  of  men 
who  may  not  have  any  particular  ability  or 
experience  in  sanitary  affairs.  The  loss  of  a 
single  life  is  a  direct  economic  loss  to  the  state, 
and,    therefore,     it    wisely'    refrains    from    com- 
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mitting  to  inexperienced  people  final  discre- 
tion as  to  the  means  and  methods  of  preserving 
the  life  and  health  of  its  citizens,  but  aside 
from  the  concern  of  the  state  for  the  health 
and  comfort  of  the  residents  of  any  one  city, 
its  vigilance  seeks  to  serve  a  larger  purpose. 
Cities  are  no  longer  enclosed  by  stone  walls 
and  separate  and  apart  from  the  balance  of  the 
state.  The  sanitary  condition  existing  in  any 
one  city  of  the  state  is  of  vast  importance  to 
all    the    people    of    the    state,    for    if   one    city    is 


permitted  to  maintain  sanitary  conditions  that 
will  breed  contagious  and  infectious  diseases, 
its  business  and  social  relation  with  all  other 
parts  of  the  state  will  necessarily  expose  other 
citizens   to  the  same  diseases. 

Under  the  Ohio  law  cities  in  Ohio  that 
sewer  into  streams  bordering  on  other  states, 
from  which  unpurified  sewage  is  discharged 
into  the  common  stream,  are  not  required  to 
purify  their  sewage.  This  provision  of  the 
act  was  pronounced  constitutional  although  it 


apparently    makes    an     unjust    distikpn  h 
tween  two  classes  of  cities,  namelyw  j^' 
cated  on  interstate  streams  and  th4  no, 
located.    The  court  ruled  that  it  wlj  1^ 
no  good  purpose  whatsoever  to  recre  OV 
cities  sewering  into  the  Ohio  Riverk 


their  sewage,  when  upstream  Wes 
and  Kentucky  cities  were  discha: 
sewage  into  the  same  stream.  This 
tion  ultimately  will  lead  to  federal 
interstate  stream  pollution. 
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Two  Examples  of  Reinforced  Concrete 
Canal  Lock  Construction  in  Russia. 

Concrete  canal  locks  are  extensively  used 
in  America.  Without  exception  however  these 
locks  are  of  plain  concrete  with  massive  grav- 
ity section  walls  and  solid  floors  differing  but 
slightlv  from  older  stone  masonry  designs. 
The  great  locks  at  Panama,  those  of  the  New 
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Fig.    1 — Diagram    of    Half    Cross-Section    of 
Reinforced   Concrete    Lock. 


York  State  Barge  Canal  and  the  numerous 
smaller  structures  on  American  inland  water- 
ways are  all  of  this  one  type.  The  details 
which  we  give  here  of  reinforced  concrete 
locks  are,  therefore,  of  novelty  and  interest. 
These  two  locks  were  built  in  Russia  and  are 
described  by  Mr.  A.  Nikolsky,  engineer  in 
chief    of    ways    and   communications,    Schues- 

,  Ift4m  (4-7')  070m .  ijemffi/i 


Fig.  2 — Details  of  Reinforced  Concrete  Lock 
Wall. 

selberg,  in  a  report  to  the  International  Con- 
gress of  Navigation,  1912.  We  condense  the 
following  description   from  this  report : 

The  first  lock  described  is  on  the  waterway 
which  will  connect  the  Tobel  and  Kama  rivers 


through  the  Oural  mountain  range.  The  lock 
chambers  are  17  m.  (55.76  ft.)  wide  and  275 
m.  (902  ft.)  long.  The  great  length  in  pro- 
portion to  the  width  of  this  lock  was  adopted 
to  provide  for  locking  through  a  tug  with  its 
train  of  barges. 

The  depth  over  the  sills  is  2.3  m.  (7..54  ft.) 
in  accordance  with  the  standard  draft  of  ves- 
sels adopted  on  part  of  the  Russian  waterway 
system.     The  drop  at  the  lock  is  3.20  m.   ClO.o 

ft-)- 

The  invert  of  the  lock,  similar  to  the  one  in 

the    lock    of    the    Harmas-Koros    river,    is    a 

concrete     monolith     1     m.     (3.28     ft.)     thick, 

strengthened  by  reinforced  concrete  beams  30 

cm.    (12   ins.)    wide,   spaced    l.fi   m,    (5.25   ft.) 

apart  and  connected  together  by  a  reinforced 

concrete   slab  25  cm.    (9.84    ins.)    thick   which 

occurs    sometimes    on    the    top   of    the    invert 

and    sometimes    at    the    bottom    according    to 

whether    the    bending    moment    is    positive   or 

negative    (Fig.   1). 


through    the    base    of    the    lock  wal  in  the 
form  of  a  semi-circular  arch  (Fig.  ,  (v|,i,|, 
commences   at   the   water   level  of  e  low=- 
reach   so  that   the   culvert   is  2  m.  ;.56  ■■ 
high   and   3   m.    (9.84    ft.)    wide,  an  the 
inforced    concrete    arch     18    cm.   th^ 
water   from   the  culvert  passes  intohe  ' 
through    a    series    of    circular    sluic  t-i! 
5.40  m.    (17.71    ft.)    apart. 

The  culvert  is  rectangular  in  seon  w-Y. 
walls  0.20  m.  (0.66  ft.)  thick  in  th.)oriioni 
near  the  end  of  the  lock.  This  sha  of  -' 
vert  facilitates  the  construction  of  t  s. ,; 
in  the  culvert  itself  and  enables  a  fffr;,: 
of  small  beams  to  be  built  so  thatht  '.!y± 
chamber  and  the  culvert  can  be  cnpeMv 
emptied,   if   necessary. 

We    may    remark    that    the    whol  o: 
height  of  the  lower  reach  has  been  ilized  m 
the   construction   of    the    culvert  sohat  llw 
lock    can    be    filled    in    the    shorteslpossf 
space  of  time. 
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Fig.   3 — Diagram   Cross-Section   of    Reinforced   Concrete  Lock  Carried  on  Ps. 


The  reinforcement  of  these  beams  consists 
of  fourteen  26  mm.  (1.02  ins.)  round  rods 
in  the  part  in  tension  and  of  seven  rods  of 
the  same  size  in  the  part  in  compression. 
The  invert  beams  are  prolonged  at  each  ex- 
tremity under  the  walls  of  the  lock,  as  shown 
on  the  illustration.  This  provides  a  continu- 
ous foundation  common  to  the  invert  and  the 
lock  walls.  The  spaces  between  the  rein- 
forced concrete  beams  are  filled  with  poor 
concrete  in  mass. 

The  lock  walls  are  also  built  of  reinforced 
concrete  and  consist  of  a  thin  outer  vertical 
slab  of  varying  thickness,  namely,  20  cm. 
(7.87  ins.)  from  the  base  up  to  the  water 
level  of  the  lower  reach,  and  12  cm.  (4.72  ins.) 
above  that  point.  This  vertical  slab  is  sup- 
ported by  buttresses  which  bear  on  the  invert 
beams.  The  outer  face  of  the  lock  walls  have 
a  vertical  batter  of  1  in  2  in  the  portion  be- 
tween the  invert  and  the  water  level  of  the 
lower  reach  and  a  batter  of  1  in  10  in  the 
part  above.  The  top  of  the  walls  is  0.50  m. 
(1.64  ft.)  above  the  water  level  of  the  upper 
reach.  It  has  a  coping  1.25  (4.1  ft.)  wide  and 
10  cm.  (3.94  ins.)  thick  and  the  paving  around 
the  lock  is  brought  up  close  to  this  coping. 

.A   filling  and   emptying  culvert   is   provided 


The  arrangement  of  the  reinforc 
the  lock  walls  and  buttresses  is  the 
that  generally  adopted  in  similar  i 
taking  the  necessary  stresses.     (Fig. 

In  calculating  the  reinforced  cone 
tions  of  the  lock,  it  was  assumed  that 
Crete  would  only  take  compressive 
whilst  the  steel  would  work  both  v 
and  compression.  The  coefficient  of 
is  assumed  to  be  constant  and  the 
of  the  ordinary  coeflicient  of  elastici 
steel  to  that  of  the  concrete  was  as 
be  15.  The  resistance  of  concrete 
pression  was  assumed  at  30  kg.  pei 
(426  lbs.  per  sq.  in.)  and  its  resii 
shear  at  %  kg.  per  sq.  cm.  The  ti 
the  steel  was  taken  at  1,000  kg.  pei 
(14,-200  lbs.  per  sq.  in.)  and  the  she. 
kg.  per  sq.  cm.  (10,650  lbs.  per  sq.  ii 
adhesion  between  the  steel  and  the 
was  taken  at  4.5  kg.  per  sq.  m.  (64 
sq.   in.). 

Reinforced  concrete  was  used  in 
of  the  above  scheme  so  as  to  econ 
the  cost  of  construction  as  compa 
an  ordinary  lock  with  masonry  or  n 
Crete  walls.  This  economy  was  re: 
the  cost  of  construction  of  a  reinfoi 
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ick,  was  estimated  at  3.750,uO0   francs 
m     whereas    this    cost    would    have 

out  at  4,500,000  francs  ($900,000)  for 
inarv  t>pe  of  construction,  thus  show- 
aving  of  20  per  cent 
ler  structure  which  deserves  attention 
Dck  now  being  built  at  the  fluvial  port 
nski,  on  the  Volga.  The  size  of  the 
amber.  150  m.  x  12.8  m.    (492x42   ft.) 

it  to  accommodate   the   largest   craft 
)lv  along  the   river.     For   economical 


variations  o:  ;he  water  level  in  the  lock,  the 
walls  of  the  lock  chamber  are  vertical,  and 
of  reinforced  concrete,  so  as  to  economize 
the  water  in  locking.  These  walls  rest  on 
reinforced  concrete  piles,  which  are  spaced 
3.20  m.  (lO.O  ft.)  apart  along  the  length  of 
the  lock,  and  2.13  m.  (6.98  ft.)  apart  in  the 
direction  at  right  angles  to  this. 

In  addition  to  the  vertical  piles  on  the  em- 
bankment side,  inclined  piles  are  provided  to 
resist  the  thrust.     The  piles  in  the  front  row 


liof  Travel 


ng    Steel    Wall    Form    Used    on    Contract   43    New   York    State    Barge 
Canal. 


;iasonry  is  only  used  at  the  ends  of 
i  and  the  lock  chamber  and  invert 
,  the  earth  merely  covered  by  ordi- 
i|ig.  The  walls  of  the  lock  chamber 
I'n  two  different  ways.  On  the  side 
<5ining  pond,  the  lock  chamber  wall 
1 1  two  rows  of  piles  and  sheet  piling 
'■68  ft.)  apart,  with  a  top  layer  71 
-  s.)  thick  of  mass  concrete  between 
"(Fig.  3).  On  the  opposite  side  of 
■  ■'"  wall  merely  an  ordinary  bank 
I  3.2,  paved  over.  This  method 
:i  for  the  wall  of  the  lock  cham- 
a  pted  for  the  portions  between  the 
aj  the  low  water  level  of  the  Volga. 
U  level,  and  within  the  limits  of  the 


are  30  cm.  x  30  cm.  (11.8  ins.)  in  section  and 
those  in  the  second  row  are  20  cm.  x  20  cm. 
(17.87  ins.).  The  inclined  piles  are  35  cm. 
X  3.i  cm.    (13.78  ins.)   in  section. 


A  Traveling  Steel  Form  for  Long  Con- 
crete Walls. 

The  traveling  steel  wall  forms  showa  in 
the  accompanying  drawing  was  used  for  the 
construction  of  two  walls,  20  ft.  high,  10  ft. 
wide  at  the  base,  tapering  to  2  ft.  on  top,  and 
each  about  4,000  ft.  long.  The  work  is  a 
portion  of  Contract  63,  New  York  State 
Barge  Canal,  for  which  the  contractor  is  H. 
S.   Kerbaugh.   Inc..  who  sublet  the  wall  work 


to  Meyers  &  McWilliams.  of  Lancaster,  Pa. 
The  walls  are  built  in  30-ft.  sections  and 
practically  no  expense  is  had  for  dressing  uj 
the  work  after  the  forms  are  removed,  as 
the  steel  plate  leaves  a  perfectly  smooth  face. 
The  contractors  have  been  compelled  to  carry 
on  construction  work  during  the  winter 
months,  and  owing  to  the  construction  of  the 
forms  of  steel  they  have  been  able  to  apply 
heat  to  the  outside  of  the  forms  in  many 
different  ways  which  would  have  been  im- 
practical   with   wooden    forms. 

The  cost  of  handling  the  forms  as  stated 
by  the  contractor,  Mr.  J.  H.  McWilliams,  is 
12  cts.  per  cu.  yd.  Using  the  figures  given 
above  for  the  wall  dimensions,  this  cost  will 
be  12  cts.  per  square  yard  of  forms  used,  53 
cts.  per  lineal  foot  of  wall,  or  $16  for  each 
move  made.  The  forms  are  made  up  of 
standard  parts  used  on  straight  wall  forms 
by  the  Blaw  Steel  Centering  Co.,  consisting 
of  2x5  ft.  plates  with  angle  uprights.  In  this 
case  seven  vertical  trusses  as  shown  are  used 
to  stiffen  the  wall  plates  against  outward  pres- 
sure of  the  fresh  concrete  and  horizontal 
trusses  are  introduced  as  shown  to  prevent 
the  plates  from  bulging  at  the  vertical  joints. 
Across  the  top  are  two  trusses  placed  5  ft. 
from  the  ends  of  the  30-ft.  unit  for  holding 
the  forms  apart.  All  trusses  are  supplied 
with  turnbuckles  in  the  tension  rods  so  that 
easy  and  exact  adjustment  is  possible.  Tie 
rods  are  also  placed  as  shown  in  the  lower 
part  of  the  section  to  prevent  bulging.  These 
are  run  tlirough  pipes  to  facilitate  removal. 
I'he  whole  unit  is  supported  on  rails  run- 
ning on  timbers  on  the  concrete  wall  base. 
The  drawing  shows  clearly  the  method  of 
loosening  the  forms  by  means  of  a  screw 
jack  placed  over  the  wheel.  As  the  wall  is 
battered  it  is  only  necessary  to  raise  the  form 
by  these  screws  to  free  it  from  contact  with 
the  wall.  It  can  then  be  rolled  along  to  the 
next  position. 

.\nother  feature  of  the  form  is  the  pro- 
vision of  tracks  carrying  a  hopper  and  a 
chute.  These  will  be  noted  in  the  drawing. 
Concrete  is  brought  to  the  forms  from  a 
plant  consisting  of  two  l-cu.-yd.  Koehring 
mixers.  These  dump  into  a  l-cu.-yd.  bottom 
dump,  brackets  of  which  form  are  placed  on 
an  ordinary  flat  car  hauled  by  a  dinky  en- 
gine. A  traveling  derrick  is  set  between  the 
parallel  walls  and  this  handles  the  buckets 
from  the  cars  to  the  forms. 

Four  sets  or  units  of  the  wall  forms  are 
u.sed.  The  two  in  advance  build  alternate 
30-ft.  sections  and  the  two  following  close 
up  the  gaps  between.  It  is  necessan,',  by  this 
method,  for  the  advance  forms  to  have  end 
plates  forming  bulkheads,  but  the  units  fol- 
lowing do  not  need  them.  The  men  who 
set  the  forms  can  by  this  sclieme  be  contin- 
uously employed.  While  the  forward  forms 
are  being  set  the  followers  will  be  receiving 
concrete,  and  vice-versa. 


Suspended    Centering   for    Arch    Con- 
struction. 

Sir:  In  your  issue  of  June  21.  1911,  the  writer 
contributed  an  article  entitled,  "Method  of  Em- 
ploying a  Suspended  Flexible  Centering  for  the 
Construction  of  tlie  Chickahominy  River  Con- 
crete Arch,  Richmond.  Va."  This  article  de- 
scribed in  detail  a  method  of  constructing  con- 
crete arches  without  the  use  of  falsework,  and 
involving  the  use  of  longitudinal  cables,  sup- 
porting flexibly  connected  centering  of  vous- 
soirs,  as  devised,  patented,  and  operated  by  the 
writer. 

In  May.  1910.  a  paper  was  presented  before 
the  Engineers'  Club  of  St.  Louis  (illustrated  by 
stereopticon),  covering  the  same  matter,  and 
which  was  subsequently  published  (with  edi- 
torial comment)  in  various  technical  journals. 
both  in  America  and  abroad.  As  a  result  of 
these  publications,  letters  were  received  from 
many  sources,  including  distinguished  engineers 
and  others,  commenting  upon  the  novelty,  utili- 
ty, simplicity,  and  economy  of  the  metliods  dis- 
closed. 

In  your  issue  of  April  24,  1912.  there  appears 
an  article  contributed  by  Mr.  H.  G.  Tyrrell,  en- 
titled "The  Advantages  of  Suspended  Centering 
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for  Arch  Construction."  In  this  article  Mr. 
Tyrrell  repeats  in  detail,  under  his  sub-head- 
ings. "Suspended-Centering"  and  "Merits  of 
Suspended-Centering,"  the  methods  devised, 
patented,  and  previously  published  by  the 
writer  (Eng.-Contg.,  June  21,  1911),  and  attrib- 
utes same  to  "Thos.  Telford  and  his  contempo- 
raries, from  ISIO  to  1S25."  Such  a  statement  is 
inaccurate,  misleading  and  unjust.  There  is 
nothing  in  the  methods  proposed  by  Telford  and 
others  that  would  suggest  those  of  the  writer, 
or  even  indicate  their  feasibility,  as  comparison 
will  demonstrate. 

Telford's  methods  cover  the  well  known  back- 
stay or  guyed-cantilever  principle  of  erection, 
similar  to  that  proposed  by  Brunei.  Stephenson 
and  others,  and  which  was  subsequently  used 
in  the  erection  of  the  Eads  bridge  at  St.  Louis. 
At  no  time  has  the  writer  presented  a  claim  in 
any  of  his  patents,  publications,  constructions, 
or  elsewhere,  which  could  be  read  upon  Telford 
and  his  contemporaries  or  upon  prior  art  from 
any  source.  Every  reference  cited  by  Mr.  Tyr- 
rell was  known  and  met.  There  is  no  desire  to 
cover  such  constructions  which  do  not  and  can 
not  respond  to  the  writer's  claims  in  structure, 
in  operation,  or  in  spirit. 

Mr.  Tyrrell  says  that  "the  method  of  erecting 
arches  without  timber  centers  underneath  is 
not  new."  This  is  true  enough,  broadly  speak- 
ing. He  could  even  go  further  and  say  that 
"flexibly  connected  centerings"  is  not  new,  for 
that  matter.  No  claim  has  ever  been  made  for 
such  a  "centering"  in  itself,  but  only  as  an  ele- 
ment in  a  new  combination.  One  might  just  as 
well  say  that  the  telephone  was  not  new  (or 
patentable)  because  Morse  had  disclosed  the 
use  of  the  electric  current  for  "transmitting  in- 
telligence." 

Mr.  Charles  Worthington's  publication,  cover- 
ing a  method  of  erecting  the  great  steel  arch  of 
l.SOO  ft.  over  the  St.  Lawrence  River  (as  men- 
tioned by  Mr.  Tyrrell),  did  not  appear  until  long 
alter  the  writer's  patents  had  been  applied  for 
and  issued  in  the  United  States.  Canada  and 
other  foreign  countries. 

The  writer's  publications  covering  the  con- 
crete arch  construction  at  Portsmouth  and 
Richmond,  Va.,  are  unquestionably  (so  far  as 
the  references  of  record)  the  first  disclosure  of 
a  system  of  construction  in  which  the  concrete 
molds  or  separately  molded  voussoirs  are  sup- 
ported by  longitudinal  cables,  as  described.  Mr. 
Tyrrell  states  he  knows  of  another  case.  Let 
him  state,  if  he  can,  its  location,  builders  or 
owners. 

To  use  flexible  cables  and  hangers  in  lieu  of 
the  prior  rigid-falsework,  backstays  or  guyed- 
cantilever  methods  of  Telford  and  others  is 
conceded  by  many  distinguished  engineers  and 
others  a  step  in  advance  and  one  which  would 
not  logically  follow  from  a  consideration  of 
prior  methods  in  which  rigidity  of  falsework, 
backstays,  etc.,  have  always  been  held  essen- 
tial. 

To  perceive  that  the  cable  method  which 
would  naturally  be  presumed  (and  was)  to  be 
impracticable  could  be  successfully  applied  for 
the  purpose  in  hand  certainly  involved  more 
than  a  mere  extension  of  prior  ideas.  It  seems 
that  the  superiority  of  the  scheme  over  the  old 
methods  of  Telford  and  others  as  regards  sim- 
plicity, ease  of  manipulation,  range  of  utility, 
and  economy  (which  Mr.  Tyrrell  now  recognizes 
and  appreciates  so  highly),  coupled  •  with  the 
fact  that  the  teachings  of  the  art  have  been 
opposed  to  the  practicability  of  the  method  and 
with  the  fact  that  the  method  is  an  undisputed 
success  leads  fairly  to  the  conclusion  that  such 
an  advance  in  the  art  was  the  product  of  in- 
vention in  a  degree  more  than  sufficient  to 
warrant  not  only  favorable  comment  and  ap- 
proval but  also  credit. 

PHILIP  ATLETT. 
4001  Connecticut  St., 
St.  Louis,  Mo.,  May  9,  1912. 


great  credit  for  his  accomplishments  in  this  di- 
rection, including  the  two  bridges  at  Ports- 
mouth and  Richmond  of  1909,  referred  to  in 
my  article.  His  reports  and  address  at  St. 
Louis  are  interesting,  and  might  be  supple- 
mented by  reference  to  many  articles  on  the 
same  su'oject  appearing  in  European  journals 
during    the    last    century. 

It  w-as  not  my  intention  to  detract  in  any 
way  from  credit  due  to  the  present  generation 
of  engineers — on  the  other  hand  my  writings 
are  often  burdened  to  excess  with  names,  merer 
ly  that  full  credit  may  be  given  to  those  who 
have  earned  it.  In  the  present  case,  the  idea 
of  suspended  centering  is  traced  from  its  in- 
ception in  the  forepart  of  the  nineteenth  cen- 
tury, to  the  present  time,  and  a  more  careful 
reading  of  my  article  will  show  that  the  above 
gentlemen's  patents  are  not  attributed,  as 
stated,    to   Mr.    Telford. 

The  subject  of  "credits"  and  priority  of  de- 
sign, is  an  old  source  of  contention,  and  even 
in  this  very  matter  of  arch  centers,  Mr.  Haw- 
kins, in  1S12.  wrote  in  one  of  the  English  jour- 
nals, a  scathing  article  entitled  "A  Proposed 
Method  of  Erecting  Arches  Without  False- 
work, by  John  Isaac  Haw-kins,"  in  which  he 
accused  Mr.  Telford  of  using  his  ideas  without 
giving  him  credit.  The  writer  is.  of  course, 
claiming  no  credit  whatever  for  originality  in 
the  matter  of  arch  centering,  but  merely  called 
attention  in  a  live  American  engineering  jour- 
nal, to  the  economy  of  suspended  centering  for 
concrete  arches,  as  supplementary  in  some 
ways  to  the  data  in  his  treatise,  entitled  "Con- 
crete   Bridges   and    Culverts." 

So  many  metiiods  of  erecting  arches  w'ithout 
false  work,  and  modifications  of  these  methods, 
w'ere  proposed  in  England  during  the  first  part 
of  the  last  century,  that  almost  every  phase 
of  the  subject  was  considered,  the  method  pro- 
posed by  Mr.  Hawkins,  drawings  of  which  are 
extant,  being  almost  identical  with  that  used 
60  years  later  for  erecting  the  metal  arches  at 
St.  Louis.  An  account  of  Mr.  Telford's  method 
of  erecting  with  back  stays,  together  with  a 
large  illustration,  may  be  seen  in  "The  Life 
of  Thomas  Telford."  In  Mr.  John  Seaward's 
design  of  1S25.  a  GOO-ft.  cast  iron  arch  over 
the  Thames  at  London,  was  to  be  erected  with- 
out falsework,  by  the  use  of  guy  rods  from  a 
shore  tower  to  the  successive  voussoirs.  It 
may  be  noted  here,  that  this  method  of  erec- 
tion was  considered  by  many  to  be  new  on  the 
Niagara  arches. 

The  difference  between  backstays  and  sus- 
pensions is  not  well  de'Bned,  for  some  suspen- 
sion bridges  in  Europe  depend  wholly  upon 
back  stays,  while  many  early  ones  in  America 
had  both  backstays  and  suspension  cables, 
while  recent  ones  have  the  direct  suspension 
cables  only.  The  method  of  erection  by  sus- 
pending consecutive  voussoirs  by  means  of 
flexible  cable  backstays  was  used  in  1906,  or 
three  years  previous  to  those  in  Virginia,  when 
building  the  bridge  for  the  Belvidere  Electric 
Railroad  near  Belvidere,  111.  (See  Engineering 
News,  Aug.  30,  1906.)  The  dates  of  the  tw'O 
bridges  in  Virginia,  and  the  method  proposed 
for  crossing  the  St.  Lawrence  at  Quebec,  are 
given  in  my  article  as  1909,  and  1910,  and  are 
correct. 

The  critic  says  that  he  was  familiar  with  the 
methods  proposed  and  used  by  Mr.  Telford  and 
his  contemporaries.  But  even  when  a  modern 
inventor  has  no  knowledge  of  what  others  have 
accomplishd  in  the  same  line  before  him,  he 
is  often  entitled  to  full  credit,  and  his  work  as 
far  as  he  is  concerned,  is  auite  as  original  as 
though  the  same  problems  had  never  been 
solved  before.  H.   G.   TYRRELL. 

Evanston,    111.,    May   27,    1912. 


(In  accordance  with  our  regular  practice 
proof  of  the  above  letter  was  submitted  to  Mr. 
Tyrrell.  His  reply  is  published  below.— Ed- 
itors.) 

Sirs:  Replying  to  the  comments  of  Mr. 
Aylett  on  my  article  in  "Engineering  and  Con- 
tracting," entitled  "Suspended  Centering  for 
Arch    Construction,"    Mr.    Aylett    is    entitled    to 


Standard  Tests  for  Sand  and  Other  Ag- 
gregates for  Use  in  Mortar 
and  Concrete. 

Sirs:  The  National  Association  of  Cement 
Users,  through  their  Committee  on  Specifica- 
tions and  Methods  of  Tests  for  Concrete  Ma- 
terials, are  investigating  the  problem  of  testing 
sand  and  other  aggregates  for  use  in  Portland 
cement  mortar  and  concrete  to  determine  their 
suitability  for  such  use.  This  Committee  de- 
sires to  get  into  communication  with  all  labora- 


cationj 
n,  carp 
Bridge 


tories    who    are    now    testing    sand    al 
aggregates,     and    to    secure    their    coL-,! 
with    the    Committee    in    formulating  [mJ"^ 
tests    for    these    materials.      The   Comitu    , 
particularly   anxious   to   secure   samplebf  '  i 
which   appear   suitable    for  use  in  conite'h', 
in     practice     prove     unsuited.      The    climi., 
would   welcome   communications  from  I  ut  * 
ested  in  the  subject  who  are  willing  tdo-'oo 
ate  in  this  work  to  the  extent  of  furnisng  dT 
obtained  in  their  laboratory  or  field  prtic» 
of  recommending  forms  of  tests  whic  nay  / 
considered   by  the  Committee.     Commi         ' 
should  be  addressed  to  Cloyd  M.  Chap 
Westinghouse,    Church,    Kerr    &   Co., 
St.,   New  Tori;. 
(Signed) 

COMMITTEE      ON      SPECIFICATIOlj    ^^n 
METHODS     OF    TESTS    FOR    CObREx 
MATERIALS.  , 

Sanford    E.    Thompson,   Chrmar; 
William  B.  Fuller, 
R.  S.  Greenman,  ' 

Arthur  N.  Talbot, 
Cloyd  M.   Chapman,   Secretar 
New  York  City,  May  28,  1912. 

(The   committee   is   engaged   in  a  nr 
great   importance   to   all   users  of  co  • 
other  cement  products.     They  deservi 
est   co-operation   of   engineers  or  u' 
possess  information  on  the  points  . 
— Editors.) 


Cost  of  Concrete  Caisson  DoclFoun- 
dations. 

Sirs: — I  note  that  on  page  513  of  Eineet.: 
&   Contracting  of  May  8,    1912,  you  ha. 
the  heading  of  "Cost  of  Concrete  Caiv 
Foundations,"   quoted  the  detailed  cos  . 
vation    for   piers,    and   of   concrete  sul 
from  page  351  of  the  Annual  Report  c: 
mian    Canal    Commission    for    1911.     ' 
however,    omitted    the    explanatory  ri- 
bottom   of   the  table   on   this  page.   « 
terially    affects    the    cost    of    the    corn 
structure. 

The    actual    cost    of    these    two   iten 
completed  dock  is  as  follows: 

EXCAVATION  FOR  PIER:^ 
Cu 
yd- 

Excavating  by  hand 7,1 

Excavating  by  orange-peel   15, V 

Disposal    of   waste 22. t 

Pumping  (to  cover  special  pump- 
ing   for    Iteeping    water    out    of 

holes)    22, i; 

Maintenance  of  equipment 22.'; 

Preliminary  and  general  work....  22. t> 

Plant   arbitrary    22.n 

Division    expense    22.'; 

Total  excavation   2::.'; 

CONCRETE    CONSTRUCTION.  6,341 

Wood  forms  in  place 

Steel  formsriif- place i-^ . 

Cement    

Rock    , 

Sand 

Mixing    

Placing    

Reinforcement    

Division    expense    

Large  rocks  in  mass 

Maintenance   of  equipment 

Preliminary  and   general  work 

Plant  arbitrary    

Total    ' 

I  will   be    glad   if  you    will   publish    • 
mation,   a.s  that  contained  in  the  issureif 
to  above  is  entirely  misleading. 
Respectfully. 

S.    B.    WILUAION. 
Division  EH"'' 
Cerozal.  Canal  Zone,  May  17,  1912. 
(The  above  costs  are  for  the  const :«'""; 
the  concrete  caisson  foundations  of  e  ' 
ama  R.  R.  Dock.     The  methods  anim' 
of    the    construction    were    describe  in 
issue  of  Jan.   17,   1912— Editors.) 

On  May  18  about  84  per  cent  of  _th  oj 
for  all  the  locks  at  Panama  was  -n  »■ 
amount  being  .S.(i66.'246  cu.  yds   out    a  ■ 
of  4,3rfi.486.     .\   total   of   24.133  cu.Js.  wa. 
placed  during  the  week  ending  May 


5.  1912. 
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,od  of  Making  Rapid   Cost   Esti- 
lates  for  Crib  Pier  and  Break- 
water Construction. 

irg  rapid  cost  estimates  of  pier  and 
.ater  construction  is  often  required  of 
ers  in  the  service  of  the  Government, 
ich  emergencies  as  these  Mr.  G.  .A.  M. 
rrantz,  Assistant  Engineer  at  Chicago, 
vtloped  a  method  which  he  describes  in 
•ssional  Memoirs." 

•J  of  Structures. — There  are  six  differ- 
)es  of  structures  considered.     These  are 

,<- /6-0-- -> 


ig.  1 — Type   I.  Crib   Breakwater. 

ted  by  Figs  1  to  6.  Each  consists  of  a 
nstruction  100  ft.  long.  The  first  four 
re  16,  20,  24,  and  30  ft.  wide  and  rest 
s.  The  last  two  are  30  ft.  wide  each 
t  on  stone  foundations,  4  ft.  and  6  ft. 
;spectively. 

xaniination  of  the  various  plans  will 
hat  in  each  of  the  above  types  the 
of  materials  contained  in  the  ten  low- 
ses  (counting  from  the  lake  bottom)  is 
ant  quantity  for  that  type ;  and  that  in 
«.>  successive  courses  above  the  tenth 
the  quantities  are  the  same  for  each 
spectively. 

f.u-t  suggested  the  practicability  of  us- 

formula   for  a   straight   line    for   the 

ition  of  the  total  cost  of  a  crib  of  any 

height,  after  the  materials  of  the  ten 

curses,  and  in  the  two  upper  courses, 

|vely,  have  been  ascertained.     Thus  we 

le   formula    )'  =  aA'  +  i).   in   which    Y 

Its  the  cost  of  a  crib  structure  100  ft. 

cording  to  either  of  the  types ;  a  rep- 

the  cost  of  all  materials  in  one  of  the 

rjrses  (the  constant  given  in  the  table 

lyeing  the   average   of    the    two   upper 

li,  X  equals  number  of  courses  desired 

lie  tenth  course;  and  b  equals  the  cost 

materials  used  in  the  lower  ten  courses. 

fght  of  the  timberwork  above  the  lake 

!(2  ft.  in  types  1  to  4.  inclusive,  Fig.l) 

led  as  two  courses.    The  stone  founda- 

the  other  types  shown  are  counted  as 

,d  six  courses,  respectively.     The  bot- 

:rse  of  the  crib  work  is  1..5  ft.  high,  all 

urses  being  1  ft.  each. 

:    is   one   discrepancy    in    the    formula 


-20-0'—- 


I  .  2— Type  II,  Crib  Breakwater. 

ould  affect  the  accuracy  of  the  re- 
i  not  remedies.     This  is  accounted   for 

c 

'  '  Formula. — .\s  stated,  the  constants 
.represent  the  cost  of  all  materials  in 
rent  parts  of  the  crib  as  noted.  These 
h  consist  of  lumber,  drift  bolts  and 
^1  (in  types  1  to  4).  of  piles  and  screw 

he  unit  prices  of  each  of  these  ma- 
il ill  also  he  factors.  Tl;e  formula  con- 
P'l  these  items  will  be  as  follows  : 

~  -  a^D  -f  a»S)  X  -^  6'T  -I-  b^D  + 
h'S  +  pV  +  cC 


T.\BLE    I.-Ci).\;;T.\.\TS    FOR    TYPES    WITH    TIES    AND    LONGITUDINALS   OF    10  X  12-INCH 

TIMBERS. 


.No. 

1... 


' T.vpes s        a» 

Width  of  Thou.  ft. 

crib.  Founda-   l>oard  a"* 

Feet.,     tlon.     measure.  Cwts. 


16 
20 
H 
3ii 

JO 


Pile 

Pile 

Pile 

Pile 

Stone 

Stone 


4.eso 

4.996 
5.312 
5.786 
5.7S6 
0.7S6 


4.3 
4.4 
4.4 
4.6 
4.6 
4.6 


a« 
Cords. 
9.605 
12.525 
15.444 
19.S23 
19.823 
19.823 


b- 
Thou.  ft. 

board  b"* 

measure.  Cwts. 

56.64S         37.0 

64.S94 

67.734 

79.518 

40.492 

28.920 


37.5 
37.8 
3S.3 
25.9 
17.3 


bs 

Cords. 

92.947 
100.450 
129.336 
150.641 
259.943 
301.547 


P 

No. 
27 
40 
40 
53 

0 

0 


c 

Cwt. 

5.1 

6.7 

6.7 

8.4 

0 

0 


In  this  a'  and  />',  «■<  and  K  a«  and  b',  /> 
.ind  c  represent,  respectivclv,  the  quantities  of 
timber  drift  bolts,  stone  piles  and  screw  bolts 
(as  ^own  m  Table  I  below),  for  each  type, 
and  T,  p,  .S,  P  and  C  the  unit  prices  of  mate- 
rials VIZ.,  per  thousand  board  feet  of  timber, 
per  hundred  weight  for  bolts  per  cord  of  128 
ft.  for  stone,  and  for  each  pile.  All  prices  are 
lor  materials  ■secured  in  the  work."  It  must 
be  particularly  remembered  that  .\  represents 
the  number  of  courses  above  the  tenth  course. 

.\s  has  already  been  stated,  the  constant 
a'  represents  the  amount  of  timber  required 
in  one  of  the  courses  above  the  tenth  course, 
and  the  constant  b'  the  total  amount  in  the 
ten  lower  courses.  From  this  it  follows  clearly 
that  the  total  amount  of  timber  required  in 
100  lin.  ft.  of  a  crib  of  any  of  the  tvpes,  re- 
spectively, will  be  found  "bv  means'  of  the 
simple  formula  : 

\-<  =  a'   X  +  /;', 
using  the  respective   values   for  the  constants 
in  Table  I.     In  the  same  manner  the  amount 
of  drift  bolts,  stone,  etc..  may  be  obtained. 

The  discrepancies  referred  to  above  have 
been  remedied  and  the  constants  have  been 
corrected  accordingly  and  arc  to  be  used  as 
given  in  the  table. 

EXPLAN.^TIOXS,     MODIFICATIONS     AND    ADDITIONS. 

Chief  Elements  in  the  Structures.— It  may 
be  found  desirable  to  verify  the  various 
amounts  entering  into  the  calculation,  and 
for  that  purpose  the  general  dimensions  of 
timbers,  etc.,  are  here  given;  it  being  believed 
that,  for  the  sake  of  comparison  between 
the  different  types,  it  is  desirable  to  maintain 
uniformin-  with  regard  to  the  dimensions  of 
all  the  principal  parts  of  the  structures. 

Thus,  the  following  dimensions  have  been 
used  for  each  of  the  six  types:  bottom  side 
timbers.  12x18  ins.;  all  o'ther  side  timbers, 
end  timbers  and  bearing  timbers,  12x12  ins. ; 
ties  and  longitudinals,  10x12  ins.  (2-ft.  long 
searves  having  been  provided  for  the  latter)  ; 
stone  bottom  (in  types  1  to  4)  in  middle 
pockets,  li.xl2  ins. :  the  grillage  bottom  in 
types  r>  and  6  are  made  of  J2.xl2-in.  timbers. 

The  lowest  set  of  longitudinals  (in  types 
1  to  4)  are  extended  to  the  full  length  of 
the  crib.  100  ft.,  and  blocks  are  placed  at 
each  end  of  the  crib,  between  these  longi- 
tudinals and  the  bearing  timbers,  which  are 
also  100  ft.  in  len.gth.  .An  extra  bearing  tim- 
ber, 12x12  ins.,  is  provided — in  type  4.  Fig.  1. 
pbovc  the  stone  bottom.  .All  cross  ties  are 
dove-tailed  into  the  side  timbers  and  the 
longitudinals  into  the  end  walls.  Stone  has 
been  provided  for  in  the  walls  between  the 
cribs,  the  calculation  thus  covering  the  filling 
of  the  crib  for  its  entire  length. 

In  estimating  the  amount  of  stone  required, 
calculation  has  been  made  on  the  assumption 
that  the  whole  volume  of  the  crib,  less  the 
soace  occupied  by  timber,  is  filled  with  stone. 
While  this  is  not  strictly  correct,  it  has  been 
done  to  compensate  for  such  stone  that  will 
I'sually  settle  down  into  the  sand  bottom  and 
work  out  on  the  sides ;  also,  to  some  extent, 
for  irregularity  in  the  lake  bottom. 

Drift  bolts.  32x20  ins.  in  length,  are  pro- 
vided for  in  regular  columns  in  the  side  and 
end  walls:  also  through  bearing  timbers  and 
Trotruding  ties,  and  in  the  crossings  of  ties 
and  loneitudinals.  alternately  in  each  crossing. 


Discrefiancy  in  the  Formula  and  Its  Rem- 
edy.— It  was  stated  above  that  the  quantities 
in   each   set  of   two  courses   above   the  tenth 

r^ ^^''''- V. 


Type   III,   Crib   Breakwater. 


course  are  constant  aiiKiunts  for  each  type. 
There  is  an  exception  to  this  rule.  The  top 
course  of  every  structure  has  less  timber 
and  stone  than  each  of  the  other  courses, 
because  there  are  no  longitudinals  in  this 
course  and  no  stone  in  the  upper  half  of  it. 
There  are,  however,  more  bolts  in  the  top 
course,  as  a  20-in.  bolt  is  placed  in  each  of  the 
top,  side  and  end  walls,  in  each  column  of 
32-in.  bolts,  where  these  reach  only  to  the 
upper  face  of  the  tliird  course  from  the  top. 

To  remedy  this,  the  respective  amounts  are 
deducted — for  timlier  and  stone— and  added 
for  drift  bolts,  to  the  corresponding  materials 
in  the  constants  b,  for  each  respective  type. 
These  arnounts  are  given  in  Table  II.  The 
figures  given  in  Table  I  are  the  corrected 
amounts,  as  already  mentioned. 

Suggested  Simplification. — If  a  large  num- 
ber of  cribs  of  different  types  and  heights  are 
to  be  estimated  for,  and  prices  suitable  to  the 
locality  and  period  have  been  determined,  the 
formula  may  be  materially  simplified  by  in- 
serting these  prices  in  the  formula  and  de- 
veloping the  calculations  for  the  values  of  a 
and  b.  respectively,  thus  giving  the  formula 
the  initial  form:  Y  =  ox-|-b,  after  which 
the  computation  will  be  reduced  to  the  sim- 
plest kind,  according  to  the  variations  in  the 
values  of  x. 

Different  Quality  of  Timber  in  Sub  and 
Superstructure. — The  above  formulas  con- 
template only  one  kind  of  timber  for  the 
whole  structure.  Should  it  be  required  to 
provide    for    different    quality'    of    timber    for 


sa-O" 


Fig.   4 — Type    IV,   Crib   Breakwater. 

sub  and  superstructure   (where  the  prices  dif- 
fer materially)   then  proceed  as  follows : 

For  the  substructure  use  the  general  for- 
mula with  constants  as  given  in  Table  I ; 
adapting  the  prices  for  timber  to  be  used,  and 


TABLE  11.— CONTEXTS  USED  TO  COMPENS.ATE  FOR  DISCREP.ANCY  IN  THE  TOP  COURSES. 

.—With    10xl2-in.    timbers.-^  . — With  12xl2-in.   timbers. — , 

Timber.             Bolts,           Stone.  Timber,  Bolts,           Stone, 

Tvoes                                                          M-  bd.  ft.             cwt.             cords.  M.  bd.  ft.  cwt.             cords. 

1       '                                 —0.960             -f2.3            —4.747               —1.152  -1-2.3  -4.6-^5 

o ■■"      — 0.96O             4-2.4            —6.279               -1.152  -f-2.4  —6.157 

3 —0.960             -f2.4            — S.591               —1.152  -f2.4  — 7.6S7 

4 —0.960             -f2.5          —10.107               —1.152  -f2.5  — 9  9S4 

a —0.960             -1-2.5           —10.107                —1.152  -|-2.5  — 9.9.<i4 

6 -0.960             4-2.5          —10.107               —1.152  -(-2.5  -9  984 
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with  X  fixed  according  to  the  number  of 
courses  in  this  part  of  the  work. 

For  the  superstructure  use  the  same  formula 
with  the  constant  a  as  above;  but  for  the 
constant  h  substitute  the  values  for  this  con- 
stant (with  +  or  —  signs  as  indicated)  as 
given  in  Table  III,  and  make  x  =  the  number 
of  courses  desired  in  the  superstructure,  and 
use  the  price  for  the  proposed  kind  of  timber 
accordingly. 

Rebuilding    SuperslructHrc. — ^Should     it     be 


--  30-0-- 


be    obtained    by    the    simple    formula :      z  ^ 

(E  +  k)  X 

in  which  z   represents  the  cost  of 

2 
the  decking  over  100  lin.  ft.  of  the  crib;  E  — 
the  cost  per  m.  ft.  b.  m.  of  the  deck  timbers; 
K=the  cost  per  cwt.  of  the  spikes  and  wash- 
ers, and  x^the  width  (inside  of  the  side 
timbers)   of  the  crib  to  be  covered. 

hitcrmediatc     Decking     Supports. — When  a 


A  Storage  Battery  Electric  Lo»motive 

for  Tunnel  Haulage  in  thefnder 

City  Tunnel,  Catskill  Aqufljct 

Industrial    storage   battery   electri  lorom„ 
tives    designed    for   carrying  the  loj  on  th 
locomotive    itself    have    been    on   ti  marl  t 
for  some  years ;   but   the  pioneer  Ibmotivpl 
of   this   type   built    for   hauling  traU  [Jj 


3P-01 


Fig.    5 — Type    V.    Crib    Breakwater. 


Fig.   6 — Type   VI,  Crib   Breakwater. 


required  to  prepare  an  estimate  for  the  cost 
of  rebuilding  the  superstructure  over  old  crib 
work  the  same  method  should  be  followed, 
adding,  however,  only  the  cost  of  removing  the 
old  work. 

Modification  in  Types.— li  it  is  preferred 
to  use  12x12  in.  timbers  for  ties  and  longitu- 
dinals, this  would  increase  the  constants  for 
timber  and  decrease  the  constants  for  stone. 
The  constants  for  bolts  would  not  be  affected. 
Table  III  gives  the  constants  calculated  to  fit 
such  cases,  all  other  elements  remaining  un- 
altered. 

Decking. — The  crib  work  is  generally  cov- 
ered by  some  kind  of  decking  to  protect  the 
stone  filling,  especially  if  the  work  is  exposed 
to  severe  storms.  The  form  of  decking  gen- 
erally used  in  this  district  consists  of  6x10  in. 
planking  laid  flat,  2  ins.  apart,  and  spiked  to 
the  cross  ties  with  %xl4  in.  spikes,  washers 
being    used    under    the    heads    of    the    spikes. 


pier  or  breakwater  is  greatly  exposed  to  severe 
gales,  it  is  very  desirable  to  place  intermediate 
supports  under  the  decking,  half-way  between 
the  cross  ties.  These  supports  may  be  made 
of  3-xl2  in.  planks  placed  on  edge  and  resting 
on  the  two  top  longitudinals  and,  at  each  end, 
on  a  3x12  in.x2-ft.  piece  of  plank  spiked  to 
the  side  walls^  with  their  tops  level  with  the 
tops  of  the  longitudinals.  The  length  of  each 
plank  will  be  equal  to  the  inside  width  of  the 
crib.  If,  however,  they  are  estimated  equal  to 
the  outer  width  of  the  crib  +2  ft.,  in  length, 
the  two  pieces  to  be  spiked  to  the  side  walls 
will  be  provided  for.  The  decking  should,  as 
a  matter  of  course,  be  spiked  to  this  planking. 
.A.S  there  are  twelve  spaces  between  the  ties  in 
each  crib,  the  cost  of  the  decking  supports  will 
be  obtained  by  the  formula:  Y^ 0.036  F.  (w 
+  2)  +  0.3  K  (w — 2)  in  which  Y  represents 
the  total  cost  of  the  decking  supports  for  a 
crib  100  ft.  long;  F  equals  the  cost  per  m.  ft. 


Cost  Per  Lineal  Ft 


^      n 

^770  For  16  on  Pile  Foundation 
I 
(37  75  For  20  on  Pile  Foundation 


95  31  For  Z4  on  Pile  Foundation 

■  $111  n  For  30  on  Pile  Found 


S2  24  For.  SO-on  4  Stone  Foundation 


89.11  For  30  on  6  Stone  Foundation 


80  S7  For  16  on  Pits  Foundation 

I  .  I 

3/  65  For  20  on  Pile  Foundation 


9912  For  24  Pile  Foundation 

J $11601  For  3D  on 

n  Pile  Foundation 


9645  For  30  on  4  Stone  Foundation 


9282  For  30  on  6  Stone  Foundation 


Fig.  7 — Diagram  Showing  Relative  Costs  of  Crib  Breakwaters  of  Different  Types. 


which  has  proved  very  advantageous  in  giv- 
ing much  better  hold.  One  hundred  linear 
feet  of  a  deck  plank  contains  500  ft.,  b.  m.. 
and  the  spikes  required  for  that  length  of 
deck  plank,  including  washers,  will  weigh 
approximately  50  lbs. 

The  total  cost  of  the  decking,  of   the  kind 
described,   for  any  of  the  types  of  cribs   may 


b.  m.  of  the  planks;  K  equals  the  cost  per 
cwt.  of  spikes  and  washers  and  w  equals  the 
outside  width  of  the  crib. 


The  approach  of  the  completion  of  the 
Panama  canal  is  evidenced  by  the  recent  esti- 
mate of  3%  million  pounds  of  explosives  for 
1912,  about  half  the  amount  used  last  year. 


TABLE  III. 
Types. 

-CONSTANTS  FOR 

a' 
1,000  ft.  B.M 
,5.064 

TYPES  WITH  TIES  AND  LONGITUDINALS  OF 
TIMBERS. 

b' 
a''                 a'                 1,000            b'l                b' 
Cwt.           Cords.            ft.  B.  M.      Cwt.           Cords. 

4.3  9.383              59.622              37.0              91.374 

4.4  12.273             68.220            37.5             98.648 
4.4              15.164              71.052              37.8           128.068 
4.6             19,500              S3.706            38.3           148.267 
4.6              19.500              43.320              25.9           258.238 
4.6             19.500             30.672             17.3           300.493 

12X12-IN 

P 

Piles. 

27 

40 

40 

53 

0 

0 

c 
Screw 
bolts. 

5.1 

2A 

5.424 

6.7 

5.784 

6.7 

6.316 

8.4 

5A     

6.316 

0 

6A 

6.316 

0 

in    tunnel    work    were    put    into   se 
recently  in  that  part  of  the  Catskill  . 
now  being  constructed  under  New  ,: 
and  extending  from  110th  St.  to  Un;  .■ 
This  tunnel   is   about   11   ft.  in  diar.i 
Crete  lined,  and  is  being  driven  thrgli 
rock    from    250    to    300    ft.    below  c  st: 
level.     A  series  of   six  shafts  has  en  siinic 
approximately    a    mile    apart,   and  e  exoa- 
vated   material  is   transported  to  t  > 
of  the   shafts   on  cars   drawn  by  il 
tives.     Here  it  is  hoisted  to  the  sur.^ 
to   four   trailers   form   the  usual  tr,, 
each    locomotive   has    a   maximum  ad  : 
per  trip  of  half  a  mile. 

Smith,  Hauser,  Locher  &  Co.,  whnr- 
cuting    this    contract    for    the    cit;  - 
placed    six    of    these    storage   batte 
haulage     locomotives,     manufacture  ■•■ 
General   Electric   Co.,   in   operation,  k  : 
ordered    six   additional    locomotives  1  r.  ;, 
locomotives  were  prohibitive  becausn.    !un- 
nel  headings  would  not  permit  thei  niniro 
The    operation    of    the    locomotives  ran; 
has  proved  efficient  and  economica  and 
permitted    laying    the    tracks    withe    ill 
which    hauling    by    mules    necessit:s. 
locomotives  in   use  conform  to  theDllow;ii!.' 
specifications : 

Type  of  motor  (single  motor) cir.ifif 

Diameter  wheels 

Wheel  base 

Total  weight 

Length  over  all V..  iu  ins 

Height  over  batteries <  't. 

Track   gage 31*  In 

Speed  at  maximum  T.  E 5  mileper  hour 

The  batteries  are  44-cell,  21-pIatf'"""  '•'•'' 
have    45-ampere,    6-hour    dischars> 
The  locomotives  are  equipped  with  ;  >: 
hour  meter,  headlight  and  gong,     e  i 
consists   of  two  steel   channel  sicesnd 
plate    ends   carefully   fitted   at  the    ii'-  -ndj 
held    rigidly    together    with    bolts  ui   'teelj 
angles.     A  coupler  suitable  to  the  ty  oi  car'l 
employed   is   attached   at  the  rear    L    Casll 
steel   pedestal   jaws,   which  carry  t,  joumaj 
boxes,    are   bolted   to   the   lower  iv,  of  thiji 
channel  side  frames.  |  I 

The  cast  steel  journal  boxes  arelf  a  spej 
cial  design  and  are  fitted  with  rollcbearin?sl 
which  assure  efficient  mechanical  tr^nii- 
of  power  and  consequent  economy    '" 
consumption.     The  weight  of  the  <  i^ 
ported  from  the  journal  boxes  by  o  ''•.' 
coiled    springs.      The    wheels   are  i-^s 
and  securely  keyed  to  the  wheel  a!S. 
axles    are   made   of   a    special  gracio; 
and  are  case  hardened  at  the  jour  5. 

The  motor  used   is  of  tlie  auton' il' 
designed  especially  to  operate  froiv^ 
and  has  characteristics  that  effect  llu  ' 
possible  economv  in  the  use  of  batttr  '-■ 
It   has    high    efficiency,   and   a  largov. 
capacity.     The  armature   shaft  rota;  " 
bearings,  and  consequently  the  fricn 
,  are  very  slight  and  the  bearing  we  i-  ■ 
ticallv  negligible.  The  motor  is  veryu   '^■• 
designed,  yet  readily  accessible  fon^i'' 
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epair.  It  is  dust  and  moisture  proof,  aii.i 
junted  in  a  cast  steel  suspension  cradU. 
side  of  which  is  supported  on  bearinH> 
le  axle;  while  the  other  side  is  spring- 
nded  from  the  locomotive  frame,  in  ac- 
nce  with  standard  locomotive  practice 
e  motor  drives  the  rear  a.xle  tliroutsh 
e    reduction     gearing,     an     intcrinedian 


Methods  and  Costs  of  Replacing  Lock 
Gates  in  a  Submerged  Lock. 

I  onlrihiitt J  l.y  l:    K     IJnclcrman. 

Buildnit;  lock  gates  ashore,  launching  them, 

and  putting  them  in  place  when  the  lock  was 

submerged  8  to  10  ft.  on  the  lower  mitre  sill, 

was   one   of    the   novel    features   in    replacing 


Storage     Battery     Electric     Locomotive     for   the     Under-City    Tunnel.    Catskill 

Aqueduct. 


supported  in  the  bearing  housing  ca>l 
-al  with  the  suspension  cradle,  carrying 
intermediate  gearing.  As  slow  speed 
•e  is  ordinarily  required  of  a  storage 
■>•  locomotive,  the  use  of  double  reduc- 
tearing  permits  such  speeds  without  rheo- 
losses;  and.  due  to  the  large  gear  reduc- 
rom  armature  shaft  to  wheel  tread,  very 
tractive  efforts  are  obtained  at  compara- 

small  current  inputs  to  the  motor. 
:  storage  batteries  are  especially  designed 
he  service,  are  of  rugged  construction. 
have  specially  made  plates  with  high 
c-hour  efficiency.  The  cells  are  grouped 
ir  or  more  trays  and  are  mounted  in  a 
iron  frame  with  wooden  base  and  cover 
p   the   locomotive    frame.      The    battery 


the  Galena  River  lock  gates  at  Galena,  11!.,  by 
the  U.  S.  Government.  It  was  imperative  that 
navigation  should  not  be  interrupted.  Prep- 
arations were  made,  materials  placed  at  site 
of  work,  and  everything  possible  was  done 
during  fall  so  as  to  proceed  with  the  work  im- 
mediately upon  close  of  navigation  (Nov.  10). 
The  lock  is  280x52  ft.  and  has  masonry 
side  walls  and  wooden  floor.  The  elevation 
of  the  low-er  mitre  sill  is  2  ft.  below  and  the 
upper  is  3  ft.  above  datum.  Datum  is  the 
low-  water  of  18(54  of  this  locality.  The  dimen- 
sions of  the  upper  gates  arc  9  ft.  x  30  ft.  2  ins. 
and  the  lower  ones  are  ]3  ft.  8  ins.  x  30  ft. 
2  ins.  At  the  site  of  the  lock  (Fig.  1)  a  crib 
dam  extends  across  the  river,  with  its  crest 
at  an  elevation  of  8  ft.  above  datum. 


Fig.  1 — View  of   Lock  at   Galena  for 

Subi 


ip^nt  is  govi 


governed   by   individual    retpiire- 


"■,:  Railway  Subw-ays  are  under  construc- 
!  j  Buenos  Aires.  Argentina.  A  gyratory 
eqnachine  made  in  Hamburg,  Germany 
«'|  used  for  a  portion  of  the  excavatiori 
-.  Qter  is  said  to  excavate  2  cu.  yds.  of  ma- 
laLt  each  cycle  of  operation. 


Which  Gates   Were    Renewed   with    Lock 
nerged. 

The  old  gates,  which  were  constructed  in 
1890  of  pine  lumber,  except  toe  posts  which 
were  of  oak,  were  so  badly  decayed  that  none 
of  the  lumber  was  fit  for  use  in  the  new  gates. 
Part  of  the  metal  work  of  the  old  gates  was 
u»'lized  in  constructing  the  new  gates. 

Earth  cofTerdams,  9G  ft.  and  112  ft,  re- 
.;pectivelv,  were  constructed  above  and  below 
the  lock'     These  dams  w^ere  about  4  ft.  thick 


by  10  to  18  ft.  deep.  The  forms  ^yere  coir 
posed  partly  of  salvage  lumber  obtained  froi 
condemned  boats.  Earth  filling  was  wheele 
from  a  nearby  bank.  Owing  to  the  excel 
tionally    high     stage    of     water    and     sevei 


Fig.   2 — Detail    of    Lock    Gate. 

weather,  for  the  season,  the  cofferdams  wei 
not  completed  until  Dec.  7.  A  6-in.  ccntrifugi 
pump  was  put  at  work  pumping  out  the  loc 
chamber.  A  depth  of  water  of  9.2  ft.  o 
lower  mitre  sill  was  reduced  to  C.5  ft.,  whe 
leaks  developed  so  rapidly  that  work  of  pumj 
ing  out  the  lock  chamber  was  discontinue 
and  an  extra  line  of  sheet  piling  was  drive 
on  the  outside  of  the  lower  cofTerdam  an 
the  intervening  space  was  filled  with  eartl 
An  attempt  was  again  made  to  pump  out  tl 
lock  chamber  Dec.  29.  with  no  better  succes: 
Canvas  placed  on  the  outside  of  the  coffe 
dams   did    not   help    matters    materially.     Tl 


jtiftltDzl]: 


EnniCcnTj, 

Fig.  3 — Sketch  Showing  Method  of  Launchir 
Gate. 


work  was  stubbornly  fought  through  a  co 
winter  until  Feb.  24,  when  it  was  discoven 
that  large  leaks  existed  under  the  lock-wa 
and  through  the  floor  of  the  lock  chambe 
and  the  work  of  pumping  out  the  lock  char 
ber  was  abandoned. 

Measurements  of  the  old  gates  were  th< 
very  carefully  made,  with  a  view  to  makir 
the  gates  on  land  and  placing  them  with  tl 
lock  subrnerged.  The  gate  timbers  were  a 
sembled  in  a  horizontal  position  on  blockir 
ashore  in  accordance  with  the  measuremen 
obtained.     The  two  upper  gates   were  hoist* 


Cm.  S  Csnt'^ 

Fig.    4 — Sketch     Showing     Gate     Locked    \ 
Barge   in   Position   for   Hanging. 

to  an  upright  position  in  order  to  put  on  tl 
sheeting  and  place  the  wickets.     This  methc 
seemed  to  be  of  no  particular  advantage,  ar 
the    two    lower    gates    were   constructed    in 
horizontal  position. 

For  launching  the  gates  a  barge  was  utilize 
on  which  two  hand  capstans  had  been  place 
temporarily.  The  gates  were  moved  to  tl 
lock   wall  upon   rollers,  with   the   top   side  ( 
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lie  gate  extending  over  the  lock  wall  about 
fl.  on  the  barge,  and  were  then  fastened 
,'ith  ropes  to  the  barge  (Fig.  3).  The  barge 
ras  then  slowly  hauled  toward  opposite  side 
f  lock  bv  winding  on  the  capstans  until  the 
ate  slipped  off  the  wall  into  the  water  and 
fas  then  lashed  to  barge  (Fig.  4).  The  gates 
roved  to  be  nicely  balanced  as  to  buoyancy, 
laking  it  an  easy  matter  to  control  the  gate 
1  any  position  desired.  The  barge  was  then 
loved  to  the  recess  and  the  gate  guided  into 
lace  and   fastened. 


The  four  gates  were  launched  and  fastened 
in  place  in  four  days  by  six  men,  about  half 
of  which  time  was  devoted  to  removing  mud 
from  recesses  and  mitre  sills.  The  gates  mitred 
satisfactorily. 

The  estimate  of  cost  for  replacing  the  gates, 
based  on  the  method  finally  adopted,  was 
$3,000.  Later  it  was  decided  to  use  cofferdams 
in  connection  with  the  work.  The  cost  of 
building  and  removing  the  cofferdams,  etc., 
was  $2,12.5.97.  The  cost  of  the  gates  was  as 
follows: 


Material    

Labor  building   ''" 

Labord  launching  and  placing.,..]' 
Wrecking  and   removing  old  gates 


Total 


816,51 

,036,L", 

ii.-i- 

193,3s 


Approximately  20,000  ft,  B,  M.  ofLk 
were  required  to  build  the  cofferdam.1  u 
gates  (Fig.  3)  contain  6,826  ft,  B,  Mof  , 
lected  white  oak  lumber  (heel  and  tcUost 
and  casing  around  wickets),  and  2(18  it 
B.  M.  of  selected  fir  lumber,  all  of  whh  wlc 
creosoted.  '     '" 
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;ost  of  735,425  Cu.  Yds.  of  Hydraulic 

Dredge   Fill  for   the   Extension   of 

Lincoln  Park,   Chicago,  111. 

I, 

(ST.\FF   ARTICLE.) 

Nearly  200  acres  are  being  added  to  the 
rea  of  Lincoln  Park,  Chicago,  by  fillin.g  in 
he  shallower  waters  of  Lake  Michigan  which 
order  the  park.  At  the  end  of  1911  there  had 
een  completed  125  acres  of  the  total  197.54 
cres  of  fill,  and  of  this  43  acres  were  added 
n  1911,  The  filling  is  being  done  by  hydrau- 
ic  dredge  and  besides  dredging  there  are 
equired   breakwater   construction,    riprapping. 


with  a  dipper  dredge.     The  time  report  of  the 
dredge   follows : 

TIME   REPORT   OF   DREDGES,    1911, 

.Available   working   time,    hours 4,620 

Pumping    time,    hours 3,2SS»/4 

Pumping  time,  percentage  of  total  time..   71,2 
Delays:  Hours. 

Weather,    6.2%    or 2SS 

Miscellaneous.     22.6%    or 1.043y2 

Total   delays,    2S.8%    or 1,331V-! 

The  best  month's  work  was  during  Novem- 
ber, when  79,5  per  cent  of  the  available  time 
was  worked,  and  the  poorest  month  was  April, 
when  65  per  cent  of  the  available  time  was 
worked.  The  dredge  was  placed  in  commis- 
sion April  15,  1911,  and  continued  in  opera- 
tion until   Nov.   30,   1911.     The   percentage   of 


^^^^3  Land  Made  43/lcrt:s 
YE3/"///f</  Prior  to  /M 
•Bsi^etment^  BreaHwater Built  3040  Ft. 
Block  So//  Toivei^  J$000  Yds. 
Dredge  Ftjmped'7354?5 


Map    Showing    Lincoln    Park    Extension    Work,   Chicago,    111. 


grradiug.  etc.  In  a  series  of  four  articles,  of 
which  this  is  the  first,  the  methods  and  cost- 
for  1911,  of  doing  each  class  of  work  will  be 
presented.  The  articles  will  cover  :  Hydraulic 
Dredge  Filling;  Stone  Filled  Timber  Crib 
Breakwater  Construction ;  Tug  Boat  Towing 
Operations,  and  Repairs  to  Pile  Drivers  and 
Derricks.  The  methods  and  costs  of  doing 
corresponding  work  during  1910  were  given 
in  our  issue  of  Feb.  22.  1911,  where  also  the 
dredge  was  fully  described. 

HYDR.-\ULIC   DREDGE    FILL. 

The  30-in.  dredge  "Francis  T.  Simmons." 
which  was  purchased  in  1907,  has  now  madi 
3,040,181  cu.  yds.  of  fill  or  an  average  per 
season  of  608,036  cu.  yds.  for  the  five  sea- 
sons since  she  was  put  in  commission.  The 
average  cost  per  cubic  yard  for  the  five  years' 
work  has  been  $0.1248.  The  dredge  has  been 
excavating  in  clay  at  a  depth  of  from  12  to 
35  ft,  TTie  material  is  pumped  through  a 
pipe  line  consisting  of  sections  95  ft.  long. 
The  pipe  is  30  ins,  in  diameter  and  is  car- 
ried between  two  other  pipes  made  water  tight 
to  support  tlie  central  conduit  in  the  water. 
The  sections  are  joined  by  a  rubber  connec- 
tion, and  the  whole  when  in  the  water  floats 
with  only  about  6  or  8  ins,  of  the  pipe  above 
the  surface.  Tliis  pipe  line  construction  with- 
stands rougli  weather  well  so  that  the  dredge 
"has  been  able  to  put  in  a  larger  percentage  of 
time  at  work  than   would   have   been  possible 


time    worked   this  year  shows   an    increase   of 
10    per   cent    over   the    pumping   time    of   any» 
previous  year. 

The  dredge  began  the  seaon's  work  inside 
the  yacht  harbor  (See  Fig.  1)  and  on  April  26, 
started  work  outside  the  breakw-ater  south  of 
the  entrance  and  continued  working  outside  of 
the  breakwaters  whenever  possible.  The  fill 
south  of  the  yacht  harbor,  except  for  bring- 
ing up  to  grade  a  small  area,  was  completed 
on  July  27,  and  the  dredge  was  moved  north 
to  fill  north  of  the  yacht  harbor.  On  ac- 
count of  the  rough  weather  during  September, 
October  and  November  considerable  time  w-as 
spent  inside,  so  that  little  excavation  now 
remains  to  be  done  in  the  yacht  harbor.  The 
shore  line  of  the  harbor  is  practically  com- 
plete and  the  north  end  was  made  heavy 
enough  to  withstand  the  winter  seas.  During 
October  an  area  of  2.9  acres  was  filled,  as 
shown  by  Fig.  1,  at  the  south  end  of  Picnic 
Island.  The  total  time  spent  by  the  dredge 
working  outside  the  breakwater  was  2.191 
hours  and  that  inside  was  2,427  hours.  The 
cost  data  for  dredging  for  the  season  is  shown 
in  Table  I, 

During  the  season  no  repairs  involving  any 
extended  loss  of  time  were  necessary.  There 
was  no  loss  of  time  due  to  the  main  pump  and 
only  2%  hours  on  account  of  repairs  to  the 
main  engines,  A  short  connecting  section  of 
cast  iron  in  the  discharge  was  worn  through 
and   replaced   with   cast  steel.     The   cast  steel 


TABLE    I,— COST    OF    DREDGE    OPEITIOX 
AND    REPAIRS. 

Total   yardage    fjj  ^ 

Operation. 

Sub-        ,st  p. 
,    .  totals.      u.v.i 

Labor     $18,573.85 

Adpmlnistration     1,112.56 

Watching     178.66 

Total     $19,865.07 

Fuel     $17,726.5S 

Supplies,     tools,     sleeves,    oil, 

etc 6.786,66 

Commissary,    labor    1,500.00 

Supplies    6,067.37 

Total    %  7,567.37     «.oio 

Repairs.   Ifibor   %      535.75 

Material     1.390,lfl 

Derrick     951. afi 

Total    $  2.877.44 

Towing,    "Richard    B." $2,377.16 

"Keystone"     5,512,0i: 

"Hausler"      11,455.41 

Total    $19,344.63    iO.i 

Miscellaneous — 

Teams  $       65.33 

Insurance   4,101,53 

Motor  boat   363.37 

Scow  service  270.4: 

Pile  driver  245. 3S 

Total     $  o,046.n:j 

Total    operation    $79,213.7S 

REPAIRS, 

Labor   $  7.057.5S    :ii  -  i 

Material    5,746,5ii 

Fuel 46!!.7,', 

Supplies    171. LT' 

Commissary    826,24 

Dunham  tug  76.00 

■•Richard  B"   485.59 

"Keystone"   174,07 

"Hausler"    201.63 

Total     $      93V  29 

Misc.  teams  and  pile  driver..        147. 5.^ 

Derrick    357.46 

Total    $     505.01    iO. 

Grand   total,    repairs $15,712.62    iO.rcC 

Total  operation  and  repairs  94,926.40    iO.ll' 


pump    casing    and    elbows    show    vei  li:' 
wear. 

The  pontoon  pipe  was  lined  with  aiiux::- 
ian-  wearing  lining  covering  the  botto  third 
of  the  pipe.  This  %-in,  sheet  was  wi  nnd 
has  been  replaced  for  the  1912  season  wnrk 
The  rubber  sleeves  joinin?  the  sectioimt  i:i 
discharge  pipe  gave  fairly  good  servic  The 
average  life  of  a  sleeve  was  41  days;  bielimi- 
nating  those  sleeves  which  were  damai  due 
to  the  condition  of  the  pontoons,  the  erage 
life  of  a  sleeve  was  54  days.  The  cutteilado* 
required  to  be  renewed  each  year. 


Comparison  of   Speed  of  Drilli 

Laramie-Poudre    Tunnel   w 

Recent  European  Tunnel 

Records. 

The  method  of  driving  the  Laramie 
tunnel  was  described  in  some  detail  in 
sues  of  April  10  and  May  15,  1912,  ai 
complete  records  of  progress  were 
Because  of  the  speed  with  w-hich  tliii 
was  driven  it  assumes  importance  wh' 
pared  with  European  tunnels  of  much 
size.  This  feature  is  enlarged  upoi 
interesting  discussion  by  Mr.  W.  L.  S; 
in     Proceedines    .\merican    Society   f 
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;ers.  Vol.  xxxviii,  p.  707.  Mr.  Saunders 
(Ids  some  data  to  those  already  pub- 
for  the  Simpson  and  Loctschberg.  tim- 
id we  give  his  discussion  here  nearly  in 

•e  is  one  great  difference  between  the 
ie-Poudre  tunnel  and  any  other.  Un- 
ipecd  of  driving  has  been  attained  with- 
e  use  of  a   carriage   and    by   a   system 

may   be    called    a    modified    .American 

of  tunnel  driving.  To  begin  with,  it 
)e  understood  that  there  is  a  distinct 
nee  between  European  and  -American 
s.  The  great  tunnels  of  Europe — the 
renis,  Saint  Gothard,  .Arlberg,  Simplon 
letschbcrg — are  the  greatest  tunnels  in 
rid.  These  tunnels,  especially  the  Simp- 
;!   Loetschberg,  have  been   driven   by  a 

which  has  been  perfected  through 
;periencc  to  such  a  degree  that,  at  least 
as  speed  of  driving  is  concerned,  noth- 

efiualled  it. 

THE  SIMPLON  TUNNEL. 

Simplon  is  the  longest  railway  tunnei 
Aorld,  the  distance  between  portals  bc- 
4  miles.  The  elevation  of  the  Swiss 
is  2.250  ft.  and  of  the  Italian  portal 
.  above  sea-level;  the  highest  point  in 
nel  is  midway  between  the  portals,  and 
elevation  of  2,.310  ft.;  from  this  sum- 
•1  the  line  descends  on   a   2   per   cent 

0  Brigue,  and  on  a  7  per  cent  grade 
?  at  the  Italian  end. 

vork  consists  of  twin  single-track  tun- 
actly  parallel  in  plan  and  profile,  and 
iroughout  with  masonry.  The  centers 
unnels  are  .55.7fi  ft.  apart;  at  the  sum- 
•1  the  cross-section  is  increased  in  di- 
is  to  accommodate  two  tracks, 
iter  bottom  drift  was  first  driven  by 
Irills.  and  then  timbered  and  covered 
closely-boarded  roof.     From  this  drift 

was  driven  upward  to  the  roof-line 
'4  ft.  (.">n  m.).  The  top  heading  was 
cavated  by  working  in  both  directions 
ich  of  these  shafts.  Next  in  order. 
:  r  of  the  upper  heading  was  removed 
in  the  two  side  cheeks  of  the  bottom 
!The  lower  drift  being  timbered,  no 
jtion  of  the  traffic  in  it  was  caused  by 
jwal  of  the  rock  above. 
ng. — The   advance   drift    was   the   only 

the  operation  performed  by  powcr- 
The  drills  used  were  Brandt  rotary 
>s  mounted  in  groups  of  two  on  a 
hrust-bar  about  12  ins.  in  diameter. 
■  ust-bar  was  pivoted  to  a  drill-carriage 
;nterbalanced. 

r  ection  atjhe  heading  was  nominally 
ilt..  or  fil.7.5  sq.  ft.,  and  as  the  depth 
<  blast  was  roughly  4.-5   ft.,  the   mate- 

oved  by  each  blast  ranged  from  26-5 
hi.  ft. 

'verage  daily  advance  was  about  16  ft. 
:  talian  end  and  from  20  to  21  ft.  at 
v^s  end.  This  work  w-as  in  gneiss.  In 
'  more   friable   nature,    such   as   anhy- 

1  calcium   sulphate,   an   advance   of   as 

1  34  ft.  in  24  hours  w-as  made.  After 
list,  the  time  required  to  clean  the 
\  set  the  drills,  complete  the  boring 
(ove  the  drill-carriage,  was  more  than 

'hives. — The  explosives  used  were  dy- 
dt  the  Italian  end,  and  blasting  gelatine 
'  wiss  end.  The  dynamite  was  put  up 
'jges  weighing  about  1  lb.;  each  hole 
■Tged  with  six  cartridges:  each  blast 
ift,  therefore,  used  from  60  to  66  lbs. 
^er,  or  about  6.5  lbs.  per  cubic  yard. 
•  were  fired  by  ordinary  fuses,  cut  so  as 
un  inter\-al  between  the  firing  of  suc- 
«!ioIes;  about  15  mins.  was  required 
<]h  blast  to  clear  the  fumes  from  the 
t    This  was  accomplished  with  a  ven- 

2  5ipe  running  close  to  the  face  and 
i'lt  a  sprav  of  water.  The  ventilating 
-^lusted  about  .35  cu.  ft.  of  air  per  sec- 
a    the  spray   absorbed   the  sulphurous 

19.— The  spoil  was  cleared   from   the 

sne  gang  while  another  gang  loaded 

^'cted    muck    into    narrow -gage    cars 


hauled  by  luirses.  \o  machines  were  used, 
all  the  material  being  handled  by  manual  labor. 
1  he  work  of  clearing  the  heading  was  rushed 
to  enable  the  drills  to  be  put  to  work  as  soon 
as  possible.  To  this  end  the  clearing  gangs 
w;ere  comiiose<l  of  men  who  had  been  pre- 
viously rested  by  performing  light  work,  and 
only  the  most  skilled  and  energetic  laborers 
were  employed.  The  majoritv  of  the  workers 
were  from  Soutliern  Italy.  There  were  14  or  I.'> 
men  at  each  heading,  working  in  three  shifts 
daily.  Each  gang  had  two  horses  for  each 
shift.  Horses,  which  cost  $l.iiO  per  8-hour 
shift,  died  otT  rapidly,  and  were  paid  for  bv 
the  tunnel  contractors.  Other  methods  of 
transportation  were  tried,  but  proved  less 
economical  than  horses  in  the  advance  head- 
ings. The  horses  took  the  cars  to  the  com- 
pressed-air locomotives,  and  these  in  turn  took 
them  to  the  steam  locomotives. 

The  time  taken  for  each  portion  of  the  at- 
tack was  as   follows : 

Rrlnsinsr  up  aiui  adjusting  drills. 20  niin. 

Diilllng    1  hr.  43  min..  to 

2  hr.  30  min. 

Chargins   and    firing 13  min. 

tlearmK  away   debris 2  hr. 

C)ne  whole  attack  required  from  4.5  to  5.5 
hours,  resulting  in  an  advance  of  :(  ft.  9  ins.. 
or  a  daily  advance  of  18  ft.  From  this  it 
appears  that  the  time  spent  in  clearing  away 
the  SDoil  cduallcd  that  consumed  in  drilling, 
and  it  is  in  this  clearing  that  a  saving  of  time 
is  likely  to  he  effected,  rather  than  in  the 
lirocess  of  drilling. 

The  average  temperature  at  the  fsce  was  73° 
F.  during  drilling  operations,  76°  F.  after 
I'-ing.  and  a  maximum  of  80°  F.  on  the  south 
side,  with  80°  F.  and  85°  F.  before  and  after 
tiring. 

Rate  of  Progress. — The  progress  for  three 
months  is  given  in  the  trial  report  'for  1000, 
as    follows ; 

At  Brigue.  where  there  were  three  drilling 
machines  in  one  heading  and  two  in  the  paral- 
lel heading,  the  total  length  excavated  was 
993  yds.,  or  C.409  cu.  yds.,  in  S9  working  days. 
The  average  cross-sectional  area  was  37  sq.  ft. 
This  re<iuired  307  attacks  and  3,066  holes,  which 
had  a  total  depth  of  26,600  ft.,  and  14.700  re- 
sharpenin.ss   of  the  drilling  tool. 

At  Brigue  64S  men  and  29  horses  were  em- 
ployed at  one  time  in  the  tunnel.  At  Iselle  the 
numbers  were  496  men  and  16  horses,  working 
in  shifts  of  S  hours.  Outside  the  tunnel,  in  the 
shops,  forges,  etc.,  the  men  work  from  S  to  11 
hours  per  day.  the  total  being  541  men  at  Brigue 
and  346  men  at  Iselle. 

On  the  Italian  side,  where  the  rock  is  very 
much  harder,  there  were  three  drilling  machines 
in  each  heading;  the  total  length  excavated, 
with  a  cross-sectional  area  of  62  sq.  ft.,  wa.'; 
960  .vds..  or  6.700  cu.  yds.,  in  91  working  days. 
This  required  61.293  re-sharpened  tools,  758  at- 
tacks. 7.940  holes,  with  a  total  depth  of  33,000 
ft.,  and  56,000  lbs.  of  dynamite.  The  average 
time  spent  in  drilling  was  2  hrs.,  35  mins.  and 
in  charging  and  clearing,  2  hrs.,  36  mins. 

Thus,  in  the  hard  gneiss,  to  excavate  1  cu.  yd. 
of  rock  required  S.5  lbs.  of  dynamite  and  each 
tool  pierced  6.5  ins.  of  rock  before  it  required 
re-sharpening. 

THE   LOETSCHBERG  TUNNEL. 

The  Loetschberg  Tunnel,  driven  through  the 
Bernese  Alps,  in  Switzerland,  is  the  last  link 
of  a  railroad  system  connecting  the  City  of 
Berne  directly  with  the  Village  of  Brigue. 
which  is  at  the  north  portal  of  the  Simplon 
Tunnel.  With  its  completion,  and  the  latelv 
finished  12,000-ft.  Weisenstein  railroad  tunnel 
located  about  -30  miles  north  of  Berne,  it  forms 
the  shortest  route  between  London.  Paris, 
Brussels,  or  Hamburg,  and  Genoa,  via  Berne, 
Thun.   Brigue  and  Milan. 

The  question  of  connecting  the  Bernese 
Oberland  with  the  Rhone  Valley  had  its  origin 
as  far  back  as  1866,  and  the  present  location 
of  the  tunnel  was  proposed  in  1899.  In  that 
year  two  consulting  engineers,  at  the  request 
of  the  Bernese  Government,  began  a  careful 
study  of  the  location  of  the  proposed  road, 
and  reported  in  favor  of  a  single-track  tunnel 
44,500  ft.  long,  basing  their  estimate  on  an 
average  cost  of  $4.90  per  cubic  yard  for  tun- 


nel excavation  and  $6.55  per  cubic  yard  for 
masonry  lining  throughout  the  tunnel  length. 
The  total  cost  of  the  tunnel  was  estimated 
at  $107  per  linear  foot. 

Assuming  an  average  progress  of  4  ft.  per 
day  for  hand-drilling,  or  from  5  to  8  it.  for 
machine-drilling,  and  from  15  to  18  ft.  for 
rapid  driving,  the  time  required  for  complet- 
ing the  tunnel  was  estimated  at  5  years.  The 
maximum  rock  temperature  expected  was 
95°  F. 

Later,  however,  the  expected  increase  of 
the  traffic  through  the  Simplon  Tunnel  brought 
out  the  question  of  accommodating  two  tracks 
in  the  proposed  tunnel,  and  therefore  it  was 
decided  to  drive  a  double-track  tunnel. 

Estimates  were  prepared,  and  the  cost  of 
the  new  proposed  tunnel  was  calculated  to  be  : 

Tunnel  excavation  and  lining... 
Tracks,   Installations,   etc 


. .?  .'?.660,00ft 
.  .     1,400,000 


Total     $10.()6«,flOU 

or  a  total  cost  of  $J11  per  linear  foot 

The  main  tunnel  is  47,678  ft.  long,  and  was 
first  planned  to  be  on  a  tangent.  After  the 
cave-in  of  July  24,  1908.  it  was  found  neces- 
sary to  insert  a  curve  of  3,600  ft.  radius  in 
the  tunnel  in  order  to  drive  through  solir? 
rock.  The  maximum  grade  in  the  tunnel  is  T 
per  cent.  The  distance  from  the  south  portal 
to  the  end  of  the  line,  at  Brigue,  is  15.75  miles 
Of  this  length,  28  per  cent,  or  23,200  ft., 
consists  of  21  tunnels,  the  longest  being  4,4.5(> 
ft.  Of  this  stretch,  .54  per  cent  is  on  curves, 
and  90  per  cent  on  grade.  The  difference  in 
elevation  between  the  south  portal  and  Brigue 
is  1,110  ft.,  and  the  maximum  grade  is  2.T 
per  cent. 

Summarizing,  the  total  length  of  the  road  is 
45.8  miles,  of  which  36  per  cent,  or  86.900  ft. 
is  tunnels.  Let  it  be  added  that,  for  construc- 
tion purposes,  narrow-gage  railwavs  had  first 
to  be  built  to  reach  each  portal.  On  the  south 
side  of  the  tunnel  the  construction  railwav 
necessitated  .38  tunnels,  aggregating  18.000  ft 
Of  the  38  tunnels.  11  only  will  be  part  of 
the  permanent   road. 

Rate  of  Progress.— Vr'wing  the  headings 
was  begun  on  Oct  1,  1906,  for  a  single-track 
tunnel,  and  continued  until  Oct.  1,  1907,  when 
It  was  decided  to  drive  a  double-track  tunnel ; 
86  per  cent  of  the  tunnel  had  been  driven  bv 
Oct  31,  1910.  The  headings  met  on  March 
31,  1911.  On  Oct  31,  191ft,  the  4.000  ft.  of 
heading  which  had  been  abandoned  after  the 
•-■ave-in  of  1908  had   been  regained. 

The  power-plant  for  the  south  heading,  sit- 
uated at  Goppen  stein,  was  driven  by  electric 
power.  The  current  was  brought  at  15,000 
volts,  and  stepped  down  to  500  volts  for  power 
purposes. 

Compressed  air  for  the 'drills  flngerson- 
Rand)  was  furnished  by  three  2-stage  Inger- 
soll-Rand  compressors,  each  having  a  capacity 
of  1,9.50  cu.  ft.  of  free  air  per  minute,  and  a 
compression  of  145  lbs.  per  square  inch  They 
were  driven  by  400-h.p.  electric  motors.  Com'- 
nressed  air  for  the  locomotives  was  furnished 
by  two  4-stage  Ingersoll-Rand  compressors. 
having  a  capacity  of  460  cu.  ft.  of  free  air 
per  minute,  and  a  compression  of  1,760  lbs. 
per  square  inch.  They  were  driven  by  2.50Lh.p. 
electric  motors. 

The  power-plant  for  the  north  heading  was 
situated  in  Kandcrsteg.  Electric  power,  usecf 
throughout  the  works,  was  brought  Trom  Spier 
at  1.5.000  volts,  and  stepped  down  to  500  volts 
for  power  purposes  in  the  tunnel  as  well  as 
in  the  shops. 

Compressed  air  for  the  drills  nTever)  was 
furnished  by  two  units,  each  consisting  of  a 
2-stage,  Meyer,  air-compressor,  each  having  a 
capacity  of  1,770  cu.  ft.  of  free  air  per  minute, 
rind  a  pressure  of  117  lbs.  per  sauare  inch. 
They  were  belt-driven  by  450-h.p.  electric  mo- 
tors. 

Compressed  air  for  the  locomotives  was  fur- 
nished bv  two  units,  each  consisting  of  a  5- 
stage.  Meyer,  high-pressure  compressor,  with 
a  capacity  of  565  cu.  ft.  of  free  air  per  minute, 
and  a  pressure  of  1,760  lbs.  per  square  inch" 
They  were  belt-driven  bv  a  250-h.p.  electric 
motor. 

.■\   drill-carriage  of   simple   but   efficient   de- 
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sign  was  devised  by  the  contractors.  Each 
carnage  carried  four  or  li\e  drills.  It  can  be 
easily  seen  fhat  the  drills  could  be  swung 
independently  through  an  arc  of  a  circle  or 
ino\ed  sideways,  while  they  could  be  given 
(litTercnt  positions  by  being  swung  in  a  vertical 
plane. 

The  time  required  to  change  the  machine 
from  a  position  where  the  drills  are  not  in 
use  to  that  required  for  actual  drilling  was 
usually  from  (J  to  ><  mins.  This  fact  alone 
shows  the  superiority  of  this  system  of  carry- 
ing the  drills  for  such  work  over  any  other 
method  used  up  to  the  present  time. 

Labor  and  IVaycs.— Italian  labor,  mostly 
from  the  northern  provinces,  was  used 
throughout  the  works,  with  the  exception  of 
some   Macedonians  lately  imported. 

A  bonus  system  of  payment  was  used 
throughout  the  different  kinds  of  operations. 
The  following  wages  were  paid : 

Daily        Average 
wages.         bonus.      Total. 

Drill   foreman    $1.50  $1.10  $2.60 

Drill   runners    100  0.70  l.iO 

Muckers    O.SO  0.50  1.30 

Nippers     0.70  0.30  1.00 

Tracklayers    0.80  O.l.'i  0.95 

Masons    1.00  0.40  1.40 

There  were  three  8-hour  shifts  per  day. 
The  width  of  the  finished  tunnel  section  is 
28  ft.  at  the  arch  springing  and  25  ft.  at  the 
base  of  the  rail.  The  arch  is  semicircular,  the 
crown  being  20.7  ft.  above  the  base  of  the  rail. 
As  to  the  sequence  of  excavation,  a  bottom 
heading,  6.5x10  ft.,  was  first  driven  several 
hundred  feet  in  advance  of  the  enlargement. 
Upraises,  from  500  to  (300  ft.  apart,  were 
then  driven,  and  a  top  heading  was  started 
back  and  forth.  The  top  heading  was  then 
enlarged. 

In  the  bottom  heading  the  mining  operations 
were  as  follows :  The  drill  carriage  was  run 
forward  from  its  siding  close  to  the  face  of 
the  heading,  passing  over  5  by  5-ft.  by  %-in. 
steel  plates  laid  on  the  floor  of  the  heading 
for  a  length  of  about  30  ft.  Each  plate  had 
1-in.  holes  at  the  corners  for  ease  in  handling 
with  a  pick. 

The  water  and  air  pipes,  laid  on  one  side  of 
the  heading  to  about  40  ft.  from  its  face,  were 
connected  with  the  drill  carriage,  and  the 
drilling  began  with  the  top  holes.  Water 
sprinkling  was  done  frequently,  especially  in 
starting  the  holes,  in  order  to  lay  the  dust. 
Without  interfering  with  drilling,  mucking 
was  .going  on  just  behind  the  drill  carriage, 
and  the  loaded  muck-cars  were  run  back  to  a 
siding,  where  trains  of  from  20  to  30  cars 
were  formed  and  hauled  nut  by  air  locomo- 
tives. 

Drilling  having  been  completed  in  the  head- 
ing, the  "drill  carriage  was  run  back  to  its 
siding,  and  the  steel  plates  laid  on  the  floor 
were  covered  with  a  layer  of  muck  about  4  ins. 
thick,  to  prevent  deterioration. 

The  bore-holes  were  then  loaded  and  care- 
fully tamped,  and  the  last  man  to  leave  the 
heading,  after  firing  the  fuses,  opened  the  air 
pipe  valve,  the  escaping  air  thus  creating  a 
cushion  of  fresh  air  from  the  face  of  the 
heading  back  to  a  certain  distance,  so  that, 
after  blasting,  the  muckers  were  able  to  go  to 
work  without  delay. 

In  the  heading,  only  a  high-grade  explosive 
was  used,  and  this  broke  the  rock  into  small 
pieces  and  rendered  mucking  with  shovels 
easy.  The  bore-holes,  having  an  average  depth 
of  about  4  ft.,  were  started  with  3-in.  drills 
and  finished  with  2-in.  drills.  On  account  of 
giving  better  results,  firing  was  done  with 
fuses  about  4  ft.  long,  the  center  holes  being 
fired  first. 

Mucking  operations  were  as  follows  :  1  wo 
empty  cars  were  run  to  the  heading,  the  first 
one  being  immediately  loaded  by  two  or  three 
men  shoveling  without  interruption  until  the 
car  was  fully  loaded.  This  operation  was 
performed  in  3  or  4  minutes,  which  means 
that  1  cu.  yd.  was  loaded  in  from  2.5  to  3 
minutes. 

Owing  to  the  manner  of  drilling  an-1  blast- 
ing and  to  the  shallow  holes,  the  muck,  instead 
of  piling  up  in  front  of  the  face  of  the  head- 
ing, was  thrown  back,  and  formed  a  layer  over 


the  floor,  which  enabled  the  track  to  be  cleared 
rapidly. 

Getting  nd  of  the  muck  is  always  a  prob- 
lem in  tunnel-driving.  At  Loetschberg  a  cubic- 
meter  car  (35.5  cu.  ft.)  was  filled  in  5  minutes, 
and  it  took  only  1  minute  to  get  this  car  away 
and  bring  an  empty  car  to  the  heading.  In 
order  to  do  this,  small  entries  or  chambers 
were  excavated  at  intervals  in  the  lateral  wall 
of  the  main  heading,  which  permitted  an 
empty  car  to  be  thrown  from  the  track  on 
the  side,  thus  clearing  the  track  and  allowing 
the  filled  car  to  pass,  whereupon  the  empty 
car  was  turned  up  on  its  wheels  and  rolled 
into  the  heading.  This  is  an  illustration  of 
an  improvised  siding  in  a  narrow  heading, 
liv  which  one  car  may  pass  another. 

Drilling  was  started  not  more  than  5  min- 
utes after  the  removal  of  the  last  carload. 
This  result,  which  at  first  sight  seems  im- 
possible, was  only  obtained  by  absolute  dis- 
cipline. 

The  man  who  knows  that  his  only  work  at 
this  moment  is  to  connect  the  air  main  to 
the  drill  carriage  does  not  do  anything  else; 
the  men  whose  duty  it  is  to  screw  the  carriage 
tightly  to  the  wall  immediately  jump  to  the 
right  place. 

The  system  of  a  low  and  wide  gallery  was 
adopted,'  the  proportion  being  1:2,  as  the  gal- 
lerv  is  t!  ft.  high  and  12  ft.  wide.  The  rate 
of 'drilling  was  15  or  10  holes  in  from  1.1  to 
1.15  hours. 

An  engineer  who  recently  visited  this  work 
says : 

When  I  arrived  at  the  heading  it  was  9:30 
a.  m.  The  holes  were  being  prepared  for  blast- 
ing. The  blast  took  place  at  9:35  a.  ni.;  '. 
minutes  after  the  blast  the  men  were  in  place 
removing  the  debris,  and  at  a  little  after  11 
a.  ra.  the  drill-carriage  was  in  place  again  and 
the  rock-drills  were  working.  It  usually  takes 
from  25  to  30  minutes  between  the  time  at  which 
the  drilling  is  finished  and  the  time  at  which 
the  start  is  made  to  remove  the  debris;  that  is 
to  say,  25  minutes  for  taking  away  the  drill - 
carriage,  cleaning  the  holes,  loading  with  ex- 
plosives and  blasting.  An  additional  3  minutes 
are  consumed  in  getting  the  smoke  away  by 
means  of  the  ventilator,  and  then  the  men  get 
to  work  at  the  debris.  In  order  to  assist  the 
men,  a  spray  of  water  is  discharged  near  the 
heading  after  the  blast.  This  water  is  brought 
into  the  tunnel  in  a  pipe  placed  within  a  larger 
pipe,  which  insulates  it  and  keeps  its  tempera- 
ture from  being  affecteti  by  the  temperature  of 
the  tunnel. 

Drilling  in  the  top  heading  was  accomplished 
with  two  or  three  drills,  carried  on  tripods  or 
on  a  horizontal  bar,  while  hammer  hand-drills 
were  used  generally   for  the  enlargement. 

Mucking  operations  in  the  top  heading  were 
very  simple,  since  all  blasted  material  was 
dumped  directly  through  the  upraises  into  cars 
running  on   a   siding  in   the   bottom   heading. 

The  operations  of  blasting,  mucking,  timber- 
ing and  hauling  were  performed  without  in- 
terruption and  without  interference  with  each 
other,  and  a  special  force  of  engineers  was 
required  in   order  to  obtain  such  a  result. 

The  nature  of  the  rock  was  different  on 
the  two  ends  of  the  tunnel.  An  average  of 
one  steel  was  required  in  the  north  end  for 
1  cu.  m.  of  excavation,  while  on  the  south  end 
an  average  of  from  5  to  7  was  required  for 
the  same  work.  The  average  consumption 
of  steels  for  2.5  years  was:  north  end.  2.-33; 
south   end,  7.70  per  cu.   m.,  driven. 

The  report  for  1910  shows  that  in  the  first 
part  the  rock  encountered  on  both  the  north 
and  south  ends  was  practically  the  same,  al- 
though the  average,  drilling  time  was  much 
less  on  the  north  than  on  the  south  end.  To 
explain  this,  the  air  pressure  on  the  north 
end  during  this  period  was  7.75,  as  compared 
with  5.7  atmospheres  on  the  south  end.  which 
largely  accounts  for  the  difTerence.  It  must 
also  be  noted  that  the  number  of  steels  per 
cubic  meter  of  rock  removed  was,  on  the  north 
end,  4.65.  and  on  the  south,  8.61,  which  indi- 
cates either  that  the  eft'ect  of  the  rock  on  the 
drill-bits  was  different,  or  that  the  blacksmith- 
ing  work  was  unequal. 

The  things  most  important  about  these  great 


Alpine  tunnels  are  that  in  both  of  lem 
form  of  tunnel  carriage  was  used  wh  «  ^ 
materially  aided  the  progress.  This  rri!« 
is  in  no  sense  the  type  of  carriage  inMncpri 
in  the  Hoosac  Tunnel  and  attempted  iiiariou 
tunnels,  notably  the  Trans-Andine,  tfldiff. 
ence  being  that  all  the  old  style  carries  th' 
original  burleigh,  for  instance,  which  ks' one 
of  the  first  of  its  type,  involved  an  alaratus 
which  practically  filled  the  entire  arehf  the 
heading.  This  never  was  a  success  :|,at  j< 
it  never  accomplished  what  its  ifigners 
sought.  The  Alpine  tunnel  carriagei^re  no 
larger  in  area  than  a  baby  carriage.  Thev 
consist  of  a  simple  little  car,  mountedh  fout 
wheels,  combining  nothing  more  than  pt  iron 
and  steel.  This  car  runs  on  a  narrc-gaugf 
sectional  track  serving  as  a  means  (which 
a  heavy  shaft  bar  may  be  carried  to  the 
heading  and  jacked  in  position.  T  drills 
were  mounted  on  the  shaft  bar,  and  wther  In 
the  case  of  the  hydraulic  drills  used  atitnplon 
or  the  percussive  drills  used  at  Loe:htere 
the  machines  were  heavy  and  could  t  have 
been  handled  without  some  form  of  triage. 

With  the  use  of  these  heavy  drills  id  um- 
nel  carriages  the  following  records  he  been 
.made :  1 

At  the  Simplon  the  average  dailydvance 
per  heading  was  about  16  ft.  at  thitilian 
end  and  from  20  to  21  ft.  at  the  S'js  end. 
This  was  in  gneiss.  In  less  difficuh  cks  an 
advance  as  high  as  .34  ft.  in  24  hours  »  made. 

.\t  Loetschberg  yearly  records  percading 
ran  as  high  as  21  and  2T.6  ft.  per  d  while 
monthly  averages  per  heading  weres  hich 
as  .32.3  and  33.9  ft.,  with  some  daily  e:  '.'es 
beyond  anything  ever  achieved  in  turl  .nv- 
ing. 

At  Laramie.  Mr.  D.  W.  Bruntorin  Va 
paper  presented  at  the  San  Franciscolecting 
of  the  .American  Institute  of  Minii  Engi- 
neers, in  October,   1911,  says: 

From  March  1st,  to  March  8.  1911,  jliisi. 
the  tunnel  was  driven  in  a  single  heaii,  la^ 
ft.,  a  daily  average  of  24  ft.;  but  thblgliest 
rate  of  progress  was  made  during  the  st  (our 
days  of  January.  1911,  when  the  tuel  was 
driven  112  ft.,  or  2S  ft.  per  day;  the  rec(  n-.w:'" 
being  March,   1911.  653  ft.  being  drive 

The  Alpine  tunnels  referred  to  we  drum 
by  the  European  system  and  this  aramie 
Tunnel  was  driven  by  the  Americaiiystera, 
but  the  American  system  as  used  at  aramie 
involves  a  distinct  departure,  in  tha  instead 
of  columns  being  used  for  mounting  J  drills, 
a  horizontal  shaft  bar  was  used  Siilar  to 
that  carried  by  the  -Alpine  tunnel  car  ge,  but 
with  the  distinct  difference  that  theararaie 
bar  was  a  light,  simple  apparatus,  oi  3  ins. 
in  diameter,  mounting  three  hammer 'ills,  as 
distinguished    from  percussive  drills 

The  main  purpose  in  a  carriage  i:o  pro- 
vide a  means  by  which  heavy  dri'ig  ma- 
chinery may  be  used  so  as  to  do  ra  "ork. 
and  the  main  advantage  of  a  carr  e  o\ii 
the  column  system  is  that  it  enables  le  con- 
tractor to  put  his  heavy  machinery  ir he  face 
and  at  work  more  rapidly  than  withht;  use 
of  columns-  If,  however,  heavy  ichmery 
is  not  required  for  the  heading;  tt  is,  if 
the  work  can  be  done  equally  well  b the  use 
of  light  drills,  then  the  necessity  for  narnage 
is   removed- 

Now,  it  is  a  well-known  fact  that  rills  of 
light  weight,  which  always  means  nils  ol 
smaller  diameter  of  cylinder,  will  n  accom- 
plish as  much  work  in  heading  drivin:;s  dnlis 
of  heavier  weight  and  larger  diaiter  Ot 
cylinder.  This  is  true  as  long  as  ijcussive 
drills  are  compared;  that  is,  piston  (Us.  ma- 
chines where  the  cutting  tool  fm^  ■>" 
extension  of  the  piston  rod  ar  «;li"f 
this  cutting  tool  and  piston  arerMpm- 
cated  by  the  power.  At  Laramie,  'v  ''  ■ 
a  different  tvpe  of  drill  was  i-  ..  >'_ 
chines  of  the  hammer  type,  where  '  ^  ;' ■" 
tool  is  not  attached  to  the  piston  i;^ 
held  stationar\-  in  the  hole  and  theiS'jn 
used  to  hammer  the  end  of  the  st .  ' 
type  of  drill  is  lighter  in  weight,  a..  ■'■■^ 
to  the  absence  of  the  percussive'!  ■.■ 
there    is    verv    much    less   vibration  ' 
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to  its  mounting,  hence  it  is  not  neces- 
,  provide  hea\T  mountings  and  tunnel 
es,  but  the  drills  attached  to  a  hori- 
bar  are  simply  lifted  over  the  top  of 
ck  by  a  gang  of  men.  jacked  in  place. 
drilling  begins  at  the  top  of  the  head- 
ulc  the  mucking  is  going  on  below, 
mnection  with  this  system,  it  must  be 
in  mind  that  water  and  air.  injected 
1  the  steel  into  the  hole,  form  a  very 
int  part  of  the  equipment.  Without 
doubtful  if  the  holes  could  have  been 
with  sufficient  rapidity,  and  it  has  the 
idvantagc  of  quieting  the  dust  and  im- 
the  atmosphere, 
ith  the  Loetschberg  and  Laramie  Tun- 
e  headings  were  about  10  ft.  wide,  at 
is  was  the  width  of  the  first  Loetsch- 
;ading.  .At  Laramie  the  height  was  8 
at  Loetschberg  6  ft.  C  ins.  This  addi- 
leight  at  Laramie  called  for  the  drilling 
e  holes  and  the  removal  of  about  2-5 
It  more  material.  Although  this  is  a 
p  in  some  ways,  it  is  partly  compen- 
or  by  the  greater  space  it  gives  in 
0  work. 

omparing  these  tunnels,  it  is  striking 
c  that  at  Laramie  the  actual  drilling 
IS  more  than  double  that  at  Loetsch- 
U  Loetschberg  the  holes  were  drilled  to 
of  only  4  ft.,  this  being  repeated  for 
lour  shift,  while  at  Laramie  the  holes 
uch  deeper,  and  it  is  readily  under- 
hat  deep  holes  cannot  be  drilled  at 
age  speed  of  shallow  ones. 
Loetschberg  Tunnel  there  were  drilled 
=  •26  holes  X  4  ft.  =  104  ft.,  and  the 
rilling  time  was  2  hours,  or  52  ft.  of 
ere  drilled  per  hour.  In  the  Laramie 
there  were  2.^  X  7..-.  ft.  =  172  ft.,  but 
ing  time  was  -5  hours,  so  that  the  num- 
eet  drilled  per  hour  was  172  -^  •")=:34.5 
ompared  with  .52  ft.  If  it  were  not 
other  operations  of  the  cycle  were 
th  remarkable  celerity,  the  time  record 
Laramie  Tunnel  would  not  have  been 
IS  good  as  it  was.  and  it  is  evident 
more  time  could  have  been  saved,  it 
ave  been  in  the  actual  drilling. 


:  and   Time    Study    of  Drilling 

list  Holes  with  Well  Drills. 

^se  of  well  drills  for  drilling  blast  holes 

.;  ties  having  working  faces  of  greater 

lan   can   be   drilled    with    small    drills 

i  me  quite  common  within  the  last  few 

\  study  of  the  conditions  which  have 

•  well  drill  prominent  in  quarry  opera- 

d  a  study  of  the  operations   of   the 

affecting   the   costs   of   quarrying   is 

i  1  in  a  paper  by  R.  R.  Sanderson,  pre- 

I :  the  convention  of  the  Natural  Lime 

iturers"   .Association.     Mr.    Sanderson 

JiTianager  for  a  company  which  makes 

l!s  and  may  therefore  be  expected  to 

■mpletely    the    advantages    which 

<sess  for  quarry  work.     The  sub- 

•  ^r.  is  well  handled,  and  methods  of 

!,;  the  costs  and  conditions,  we  believe, 

II  e  of  interest  and  value  to  our  read- 

L  paper  as  abstracted  is  as  follows: 

I   railroad  contractor  belongs  the  hon- 

I  ing  big  hole  drills,   or.   as   they   are 

'led,    blast    hole     machines     of     the 

d  ler   type.     The    contractor    was    led 

t\em  for  three  reasons;   first,  because 

he  could  put  down  holes   without 

>(  cleaning  the  dirt  from  off  the 

-•■  necessary  when  tripod  drills  were 

jcond,   because    he    could    drill    large 

Mich  were  easily  loaded,  and.  third,  be- 

'   could   put    down    the   holes   to    any 

Hired  and  thus  he  could  not  only  blast 

mount  of  material  at  one  time,  but 

ng   it   all    down    to   the   w-orking 

Jhbeginning  the  contractor  had  no  idea 

■  I  "M  save  on  his  drilling  and  explo- 

using   big   holes.      In    fact,   he 

■  there  would  be  a  loss  on  these 

t  he  figured  that  these  losses  would 

IS  by  gains   from   other   sources,    such 

ei^ing  at  one  level,  etc. 

St  quarryman   to   install    a   big   drill 


was  one  operating  a  (|uarry  carrying  an  ex- 
tremely high  breast  and  the  experimental  in- 
stallation «,i<  made  in  the  hopes  that  the  sup- 
posedly hr^h  drilling  and  explosive  costs 
would  be  absorbed  by  other  savings. 

Later  on  a  (|uarryman  working  a  breast  40 
ft.  in  height  figured  that  if  he  would  space  the 
holes  far  enough  back  and  far  enough  apart 
and  then  load  them  properly,  that  he  ought  to 
be  able  not  only  to  carry  all  of  his  operations 
to  one  level,  but  that  he  ought  also  be  able  to 
reduce  his  .Irilling  costs  enough  to  offset  any 
extra  explosive  needed.  In  these  experiments, 
the  spacing  ot  the  holes  was  extremely  wide 
and  thus  the  material  came  out  in  large  blocks. 
However,  as  this  particular  quarry  was 
e(;uippe(i  with  hig  steam  shovels  and  a  big 
crusher,  the  ultimate  results  were  very  satis- 
factory, and  thus  the  big  drills  were  said  to 
be  all  right  for  40  ft.,  breasts  when  the  plants 
were  equipped  with  big  shovels  and  big 
crusher.s. 

The  most  serious  handicap  which  had  to  be 
overcome  was  the  ignorance  on  the  part  of 
the  manufacturers  of  the  big  drills.  This  ig- 
norance was  not  only  passive,  but  it  was 
down-right  active  and  resulted  in  there  being 
placed  in  a  considerable  number  of  quarries 
many  machines  which  were  entirely  nnsuited 
lor  the  work.  I  believe,  however,  that  the 
quarrymcn  should  shoulder  at  least  a  part  of 
this  blame,  tor  they  insisted  on  a  so-called 
.good  price,  and  thus  the  drill  manufacturers, 
at  first  ignorant  of  quarry  work  or  quarry 
conditions,  furnished  them  with  little,  li.ght. 
well-drill  outfits  which,  while  they  would  drill 
a  hole,  were  nevertheless  a  long  time  at  it. 

The  showing  made  by  these  small  outfits 
w-as,  in  a  number  of  cases,  so  poor  as  to 
amount  almost  to  a  failure  and  as  is  the  case 
in  tlie  introduction  of  any  new  machine  or 
method,  one  failure  in  the  beginning,  even 
though  the  cause  for  it  is  not  understood,  is 
very  apt  to  condemn  the  whole,  and  requires 
a  large  nuinher  of  successes  to  counteract  its 
evil  effect. 

The  difference  between  the  big  drill  and  the 
small  drill  is  a  difference  not  only  of  construc- 
tion, but  also  of  application,  and  thus  involves 
quite   a   change   in   blasting    methods. 

The  blasting  operations  conducted  with 
small  drills  arc  carried  on  with  holes  of  small 
diameter  and  comparatively  shallow  depths; 
as  a  rule  20  to  2."i  ft.  is  the  limit  of  econom- 
ical depth.  Owing  to  the  .small  diameter  of 
the  holes,  it  is  necessary,  in  order  to  get  suf- 
ficient explosive  in  the  ground,  to  drill  the 
holes  close  together,  thus  making  the  number 
of  feet  of  hole  per  ton  of  rock  moved  very 
high,  when  compared  with   the  big  holes. 

The  limitation  of  economical  drilling  depth 
with  a  small  drill  requires  compar.atively  shal- 
low shooting  and  thus  it  is  usually  the  custom 
to  carry  a  quarry  breast  back  in  benches. 

With  the  big  drills  the  idea  is  to  drill  holes 
of  large  diameter  and  space  them  far  apart, 
thus  bringing  the  number  of  feet  of  hole  per 
ton  of  rock  moved  down  to  the  lowest  point. 
Furthermore,  as  there  is  no  reasonable  limit  to 
the  depth  which  can  be  drilled  with  the  big 
machines,  the  holes  are  drilled  the  full  depth 
of  the  quarry,  thus  bringing  all  operations 
down  to  one  level  and  furni.shing  at  each  shot 
a   large  quantity  of  broken   stone. 

The  advantages  which  have  caused  the  in- 
troduction of  the  big  drills  and  which  are  in- 
strumental in  making  the  big  outfits  success- 
ful as  cost  reducers,  are  as  follows : 

First:  The  per  ton  drilling  cost  is  less,  due 
to  the  wider  spacing.  While  a  small  machine 
under  conditons  which  are  favorable  to  it 
will  drill  faster  than  the  big  machine,  still  this 
difference  rarely  becomes  greater  than  2  to 
1  and  seldom  gets  as  high  as  1%  to  1.  Figur- 
ing the  small  hole  as  averaging  2%  ins.  and 
the  well-drill  hole  as  averaging  5V4  ins.  in 
diameter,  we  then  have  a  capacity  ratio  be- 
tween the  two  holes  of  3.97  to  2-3.76.  A  pretty 
safe  genera!  rule  to  follow  in  preliminary  test- 
ine,  in  blasting,  is  that  1  sq.  in.  of  drill  hole 
will  displace  8%  sq.  ft.  of  stone.  Figuring  on 
the  above  basis,  the  2%-in.  hole  will  handle 
33.74  sq.  ft.  and  the  .5%-in.  hole  will  handle 
201.96  sq.   ft.,   which  calculated  in   linear   feet 


of  hole  means  that  it  will  require  5.99  times 
as  much  small  hole  drilling  as  large  hole 
drilling. 

Xow  to  put  the  above  in  figures  more  sim- 
plv,  we  will  assume  that  in  a  certain  quarry  a 
big  machine  will  drill  Ho  ft,  of  hole  per  day. 
To  equal  this  amount  of  hole,  as  far  as 
blasting  ability  is  concerned,  the  small  ma- 
chine will  have  to  drill  5.99  times  as  much,  or 
:C)9.4  ft.  of  2%-in,  bole. 

Suppose  now.  as  stated  ni  the  beginning, 
that  a  small  drill  will  drill  1%  tunes  as  much 
hole  as  the  well  drill,  then  we  can  expect 
from  each  small  drill  an  output  of  90  ft.  per 
(lav.  Dividing  the  3.">9.4,  this  being  the  number 
nf'feet  of  small  hole  required  to  equal  the  60 
ft.  of  well  drill  hole,  bv  the  average  output  of 
each  small  drill,  which  we  have  figured  to  be 
I'O  ft.,  gives  us  3.99  or  practically  4,  this  bemg 
the  number  of  small  drills  required  to  stand 
even  with  the  big  machine. 

Xow  as  for  the  cost  of  operating  a  big  drill. 
1  have  rarely  found  it  to  be  %  greater  than 
the  cost  of  properly  operating  a  small  drill 
which  will  show  good  results  on  20  to  25  ft. 
work. 

Supposing,  however,  that  the  big  drill  does 
cost  IMi  times  as  much  to  operate  as  a  small 
drill,  then  the  ratio  in  total  cost  is  as  1%  to 
I.  or.  in  other  words,  the  tripod  drilling  costs 
2.7  times  as  much  per  ton  as  the  big  hole 
drilling. 

Sctoiid:  The  big  holes  save  in  explosive. 
(This  point  will  be  discussed  in  a  later  issue.) 

Third:  The  big  holes  are  drilled  full  depth 
of  the  breast  and  thus  they  do  away  with 
bench  men,  who  are  not  only  expensive  as 
labor  but  are  also  expensive  risks,  as  they 
are  not  only  in  danger  themselves,  but  they 
arc  a  menace  to  the  workmen  below.  An- 
other expense  connected  with  bench  cleaning 
(this  being  an  expense  which  is  not  often  fig- 
f.red),  is  the  loss  in  productive  capacity  of  the 
men  on  the  floor  of  the  quarry  on  account  of 
being  on  the  lookout  for  the  men  above.  This 
item  ranges  all  the  way  from  10  to  20  per 
cent  loss  in  efficiency  up  to  complete  non- 
production  of  a  certain  section  of  the  quarry, 
where  on  account  of  the  risk  involved  it  is 
necessary  to  abandon  loading  until  the  bench 
cleanin.g  operations  are  over. 

Fourth:  Such  a  large  amount  of  stone  can 
be  shot  down  at  one  time  that  it  makes  it 
possible  to  keep  a  steady  and  uniform  supply 
of  rock  ahead  of  the  men.  thus  bringing  the 
production  of  the  plant  up  to  the  maximum. 
This  item  is  one  which  does  not,  as  a  rule, 
receive  proper  credit.  The  removal  of  the 
worry  of  a  stone  shortage  from  the  fore- 
man's mind  gives  him  more  time  and  inclina- 
tion to  devote  his  energies  tn  the  rest  of  the 
plant,  and  if  the  man  is  of  the  proper  kind, 
this   will   result   in   increased   plant    efficiency. 

Fifth:  The  shooting  is  done  less  often,  thus 
cutting  out  lost  time. 

Sixth:  Big  holes  are  easier  to  load,  and, 
compared  with  the  tonna.ge.  are  cheaper  to 
lo.id. 

Seventh:  Big  holes  are  the  same  size  from 
lop  to  bottom  and  thus  it  is  possible  to  load 
the  most  explosive  where  it  will  do  the  most 
good,  in  the  bottom.  This  results  in  making 
a   cleaner   and   better   quarry    floor. 

The  seven  advantages  just  named  are  the 
primary  advantages  and  should  be  taken  note 
of  when  the  subject  of  installing  a  big  ma- 
chine is  being  considered.  To  get  the  best 
results  from  the  big  machine  each  quarry 
must  be  studied  as  a  separate  unit,  and  a  plan 
worked  out.  which,  for  that  particular  quarry, 
will  produce  the  best  ultimate  costs.  By  best 
ultimate  costs  I  do  not  mean  that  it  is  nec- 
essary to  make  everv  charge  connected  with 
producing  the  stone  the  minimum,  but  that  the 
final  or  total  cost  will  be  the  lowest  possible. 
To  arrive  at  such  a  result  requires,  as  stated 
above,  a  broad  survey  of  the  entire  r>lant  and 
takes  into  consideration  all  operations  con- 
nected with  putting  the  product  tbr  ugh  the 
plant.  The  items  to  be  considered  are :  First, 
an  item  which  we  will  call  Overhead,  which, 
as  we  will  figure  it.  is  in  each  plant  a  fairly 
well  fixed  charge ;  second,  cost  of  drilling  per 
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ton  ol  stone  produced,  and  third,  cost  of  e.x- 
plosive  per  ton  of  stone  produced. 

The  first  item,  Overhead,  will  be  considered 
.-IS  embracing  all  operating  expenses  not  di- 
lectly  connected  with  the  drilling  and  explo- 
sive costs.  In  those  plants,  loading  by  ton- 
nage, the  loading  costs  need  not,  unless  it  is 
desired,  be  considered,  as  they  have  no  effect 
npon  the  calculations. 

The  second  item,  cost  of  drilling  per  ton  of 
stone  produced,  will  be  subdivided  into  pri- 
mary drilling  and  secondary  drilling.  Pri- 
mary drilling  will  cover  the  big  hole  work, 
and  secondary  drillin.g  will  cover  block-hold- 
ing or  any  other  necessary  drilling. 

The  third  item,  cost  of  explosive  per  ton  of 
rock  produced,  will  be  subdivided  into  pri- 
inary  explosive  and  secondary  explosive.  Pri- 
mary explosive  will  embrace  that  explosive 
used  in  the  initial  or  big  hole  shots,  and  sec- 
ondary explosive  will  embrace  the  explosive 
used   in   block-holing   or  mud   capping. 

The  following  list  will  make  it  easy  to  note 
the  divisions  as   I   have  given   them: 

Overhead  Cost  per  ton: 

1  Fixed  mill  or  kiln   expenses. 

2  Loading  stone  by  shovel  or  per  day  by  hand, 

cost. 

3  taboF  cost  of  loading  holes. 

4  Auxiliary   labor   around   quarry. 

Other    expenses    not    directly    connected    with 
drilling  and  explosive  costs,  and  not  covered  by 
the  above. 
Cost  of  Drilling  per  ton: 

1  Primary  drilling. 

3  Secondary  drilling. 
Cost  of  Explosive  per  ton: 

1  Primary   explosive. 

-  Secondary  explosive. 

The  three  main  divisions  above  are  so  cor- 
related that  one  cannot  be  considered  without 
considering  the  others,  and  thus  all  three  will 
be  discussed  together,  however,  it  is  my  in- 
tention to  discuss  the  field  of  blasting  only  as 
it  influences  drilling  costs. 

To  reduce  the  per  ton  drilling  cost  to  the 
lowest  point,  it  is  very  clear  that  if  all  other 
conditions  remain  the  same,  the  cheapest  stone 
will  be  that  which  is  produced  Ijy  the  widest 
spacing.  Thus  a  ■2ilx2i)-ft.  spacing  will  move 
2.77  times  as  much  material  as  a  l'ixl'2-ft. 
spacing.  Now  it  is  very  evident  that  to  move 
a  block  20x20  ft.  will  require  more  explosive, 
and,  it  may  be  a  higher  grade  of  explosive 
than  will  be  required  to  move  a  block  12x12 
feet.  We  are  thus  brought  to  the  point  where 
we  must  credit  the  item  drilling  with  its  extra 
saving  per  ton  and  debit  it  with  the  extra  ex- 
plosive cost,  and  then  swing  backward  or  for- 
ward in  the  spacing  until  we  reach  what  we 
might  term  the  peak  of  economy. 

Before  settling  on  this  point  as  final,  how- 
ever, we  have  our  secondary  drillin.g  and  ex- 
plosive charges  and  also  our  overhead  costs 
to  consider. 

To  test  our  peak  point  by  the  yard  stick 
of  secondary  costs,  it  is  necessary  to  charge 
the  primary  drilling  costs  for  the  wide  spaced 
holes  with  any  extra  drilling  costs  or  extra 
explosive  costs  above  the  secondary  drilling 
and  explosive  costs  when  the  narrower  spac- 
ing is  used.  Having  applied  the  secondary 
test,  there  remains  only  the  item  of  overhead 
to  consider. 

Taking  a  6i10-ton  plant  as  an  example,  the 
overhead  remains  practically  the  same  regard- 
less of  whether  oOO  or  (irtb  tons  of  stone  per 
day  pass  through  the  plant.  Thus  a  spacing 
of  holes  which  will  produce  stone  readv  to 
load,  at  a  cost  of  4  cts.  per  ton,  but  which 
causes  the  stone  to  he  shot  out  in  such  con- 
dition that  only  .300  tons  per  day  can  be 
handled,  is  more  costly  than  the  stone  which 
costs  6  cts.  per  ton  to  drill  and  shoot,  but 
•which  comes  out  in  such  shape  that  400  tons 
per  day  can  be  loaded.  Kach  quarryman  who 
keeps  a  close,  or  even  a  fairly  close,  cost  rec- 
ord of  his  work,  will  be  able  to  figure  about 
what  his  overhead  runs  and  will  thus  be  in  a 
position  to  figure  the  amounts  of  per  ton 
overher'd  on  different  outputs  per  day. 

To  illustrate  this  point,  we  will  suppose  that 
a  plant  which  produces  400  to  TiOO  tons  per 
ilay  has  an  overhead  of  $65.00.  This  is  for  a 
liaiid  loading  plant  on  the  tonnage  basis. 
When  this  plant  produces  500  tons  per  day 
the  ovearhead  cost  runs  13  cts.  per  ton  ;  when 
it   produces   400   tons    per    day    the   overhead 


runs  lUVi  cts.  per  ton.  Thus  the  oUO  tons 
cost  3V4  cts.  less  per  ton  to  produce  than  the 
400  tons. 

Many  of  those  operating  by  the  big  hole 
method  get  the  idea  that  to  produce  most 
economical  results  it  is  necessary  to  carry 
the  spacing  of  holes  to  the  limit.  The  idea 
of  big  initial  tonnage  seems  to  occupy  their 
minds  to  the  exclusion  of  ultimate  low  per 
ton  cost  of  stone.  Some  of  this  fault  can, 
I  believe,  be  laid  at  the  door  of  the  advocates 
of  the  big  machines.  In  an  effort  to  make  a 
big  showing  and  to  demonstrate  the  low  per 
ton  cost  of  the  initial  drilling,  they  recom- 
mend a  spacing  of  holes  which,  while  it  shows 
up  the  drill  in  a  .good  light  as  far  as  the 
amount  of  stone  shot  down  is  concerned,  still 
is  not  fair,  for  the  reason  that  the  saving 
made  in  drilling  is  more  than  offset  by  losses 
at  other  points,  due  to  handling  badly  pre- 
pared material.  A  good  superintendent  soon 
delects  this  false  economy,  but  many  will  con- 
sider only  the  first  showing  and  will  thus  con- 
tinue to  throw  away  money  on  account  of  the 
very  thing  which  thev  consider  is  showing  a 
nice  profit. 

I  will  illustrate  this  by  an  example  taken 
from  two  plants,  one  a  hand  loading  and  the 
other  a  shovel  loading  plant.  The  hand  load- 
ing plant  is  a  crushed-rock  outfit  with  a  quar- 
ry carrying  a  breast  50  ft.  in  height.  When 
their  big  drill  was  first  installed,  the  spacing 
was  15.xl5  ft.  and  250  lbs.  of  explosive  was 
used  in  each  hole.  This  method  of  spacing 
gave  considerable  large  rock  and  the  spacing 
was  changed  to  12x12  ft.  and  150  lbs.  of  ex- 
plosive used  in  each  hole.  The  narrower 
spacing  added  46-100  cts.  per  ton  to  the  cost 
of  the  primary  drilling,  but  it  cut  23-100  cts. 
per  ton  ofT  the  primary  explosive.  Under 
secondary  drilling  and  explosive  costs  the 
additional  drilling  and  explosive  required  by 
the  wide  spacing  over  that  required  by 
the  narrow  spacing  amounted  to  72-100  cts. 
per  ton,  and  thus  the  saving  by  reason  of  the 
narrow  spacing  is  40-100  cts..  or  practically 
Vz  ct,  per  ton.  Besides  effecting  a  saving  of 
Va  ct.  per  ton.  the  narrow  spacing  enabled  the 
output  of  t.he  plant  to  be  increased  12  per 
cent,  which  increased  the  saving  per  ton  to 
quite  a  bit  more  than  1  cent. 

The  reason  why  the  secondary  cost  mounted 
up  so  high  on  the  wide  spacing  on  this  work 
was  due  to  doing  all  secondary  drilling  by 
hand  and  doing  a  large  amount  of  mud  cap- 
ping. 

My  next  illustration  is  drawn  from  the  ex- 
perience of  one  of  the  country's  largest 
crushed  rock  producers.  Here  the  largest 
shovels  and   largest  crusher  are   used. 

When  they  first  installed  the  big  drills  they 
determined,  after  considerable  experimenting, 
that  a  spacing  of  17  ft.  back  and  14  ft.  apart 
gave  them  best  ultimate  results.  A  short  time 
ago  an  economical  idea  came  to  one  of  the 
officers  and  in  direct  opposition  to  their  pow- 
der man's  advice.  The  holes  were  ordered 
spaced  22  ft.  back  and  IX  ft.  apart.  This  new 
■'-aring  was  adopted  and  a  in-hole  shot  made. 
Under  the  old  system  their  shovels  were  each 
li-ading  from  1,200  to  2.000  tons  per  day.  Un- 
c'er  the  new  spacing  the  rock  came  out  in  such 
condition  that  400  tons  per  day  per  shovel 
was  the  best  they  could  possilily  do.  Besides 
the  low  tonnage  output,  the  bottom  of  the 
quarry  was  left  in  such  shape  that  it  had  to 
be  extensively  block  holed  to  smooth  it  up. 

In  drilling  with  well  driller  tools  probably 
.•*0  per  cent  of  the  hole  made  is  due  to  the 
crushing  effect  of  the  heavy  weight,  while 
the  other  20  per  cent  is  due  to  the  chopping 
action  of  the  edge  of  the  bit.  Under  such 
circumstances  it  is  readily  apparent  that  the 
lu'St  w-ay  to  increase  the  amount  of  hole  made 
is  to  increase  the  wei.ght  of  the  tools.  How- 
ever, as  the  weight  of  the  tools  is  made  great- 
er, it  becomes  necessary  to  increase  the  size 
and  strength  of  the  machine  in  order  to  han- 
dle them  satisfactorily,  and  thus  a  point  is 
finally  reached  where  the  extra  weight  and 
unwieldiness  of  the  machine  ofifsets  any  gain 
made  by  having  heavier  tools.  The  determi- 
nation of  this  noint  is  a  problem  which  can- 
not be  solved  by  fixed  rules,  it  beiiTg  neces- 
sary to  move  according  to  experience  gained 


ui 


lo  the 


by    trials    and    tests.      Experience 
present  time  seems  to  settle  upon  a 
tools  of  about  1,150  lbs.  for  5  to  'i^k 
and  to  get  this  weight  a   drilling  stt 
in  diameter  by  20  ft.  long  is  used. 

After  having  settled  upon  the  sizef 
to  be   used  the  elements,  which  is  a 
influence   the   number   of    feet  made 
of  time,  leaving  out  of  consideration 
ness  of  rock  and  such  exterior  influer 


?^*ghtof 
holes, 
4  ins. 


tools 
drill 

r  unit 
hard- 

s,  are: 


Number  of  strokes  of  drill  per  minut 
Number  of  feet  drilled  before  bailing  it 
Time  rei.iuired  to  pull  the  tools.  ' 

Time  re<|uired  to  bail  out. 
Time   required   to   let   the   tools  backUn  11 
hole  and  start  drilling. 

The  above  are  the  primary  elemen 
We    also    have    secondary   element  which 
are: 

Time  required  to  move  machine  fromne  li 
to  the  next  and  start  drilling. 
Time  re-:iuired  to  change  bits. 
Time  refiuired  to  splice  rope. 
Time  required  to  change  rope  end  {''■-' 
Time  required  to  put  on  new  rope. 
Lost  time  trom  other  causes. 

The    secondary    elements,    consider,  sc 
rately,   are   not   as   important  as  the  lim:; 
due   to   the   fact   that  they  are  less  ten 
peated  and  thus  a  slight  loss  of  time  es  ■ 
liave  niuch   effect  on  final  results.    Ari!l: 
machine   either  tripod   or  well  drill  1  \\\ 
we    might   term    productive   and  nonrod' 
live    periods.      The    productive   perioicoi 
that  time  in  which  the  drill  is  makinholi 
that    is.    striking   on   the    rock,   and  I  non- 
productive covers  all  other  time.    It  i'eadilv 
apparent   that,    other   things   being  ecj,  tl' 
machine  which  is  able  to  reduce  its  n-pri 
ductive   time   to    the    minimum   will  '11  ■ , 
most  holes. 

Let  us  first  take  up  the  number  oftniu 
of  drill  per  minute. 

We  will  assume  that  in  a  day's  driig  lli 
productive   period   covers   7  hrs.  and  at  v, 
are  getting  55  strokes  per  minute  duig  ti 
7   hours.     Assume   further   that  in  7 'S.  .1 
drill   (iO    ft.,   then   the   total   number  rblou 
delivered   in   cutting  the  fiO    ft.  is  24'5o.  iir 
23,100.     Dividing  23,100  by  00,  the  nwer  of 
feet    drilled,,  gives    us    385,    the    nuier  of 
blows    required    to    drill    one    foot,     ippose 
now   we   are   able  to  increase  the  nuier  of 
blows  to  59  per  minute,  which  will  g' 11s  a 
gain   of   1,680   in   the   7   hours.     Divide  this 
1,680   by   385,   the   number   of  blows  luired 
to   drill'  one    foot,   gives   us  4.3,   whiclshnws 
that   an   increase   of   4  blows  per  niiije  has 
added  4.3  feet  to  the  day's  work.    A  ppody 
constructed   big  drill    will,   on  holes     to  a 
depth  of  35  to  40  feet,  deliver  58  to  6fllrokes 
per   minute,   and   thus   there   is  absoMy  "" 
excuse   for  a   drill   man  allowing  his  ols  ' 
run    along   about  50   strokes  per  min'.  W 
so  many  of  them  do. 

Having  b;QAight  the  number  of  I'l  >  ' 
unit  of  time  up  to  the  maximum,  t  nt . 
step  is  to  try  ami  increase  the  total  'inii" 
of  blows  per  day  by  cutting  down  t  nm 
productive  time,  thus  throwing  iit  I^' 
to  producing  time.  .11, 

Takins   up   the   number   of   feet  drid  M- 
fore  bailing  out :    Each  time  the  hole  oaHfl- 
three   operations   are   involved,  namelni'i.- 
ing    the    tools,    running    the   bailer  a   ' '' 
lowering    the    tools    back    into   the   n 
again    starting   drilling   operations. 

Suppose  now  that  the  time  involve  in  the 
bailing  operation  is  divided  as  follows  "fist- 
ing the  tools,  2  min. ;  running  the  .IC..  "i 
min. ;   returning  the  tools  to  the  hole   """; 

Thus  each  time  the  hole  is  cleaned ut«e 
have  taken  8  minutes  off  of  the,  pnu"'™ 
time,  .\ssuming  as  in  the  begmning,  "■'  ) 
footage  of  60  ft.  and  also  assuming  a  ™ 
_._    -" _r    t    c,     \o    AAWpA   before  1""'6' 


an  average  of  4 'ft.   is  drilled  before 


ss 


then  we  have  15  bailing  periods  or  a  t 
of  8x15,  or   120  minutes.     Now,  supp    ™> 
by   careful    attention   to   details,   we  .    .'^.^ 
to   reduce   the  bailing  time  by  o"^""^,.,,,. 
will  then  be  adding  one  hour  to  our  J - 
tion  time,  which  will  increase  the  Tii "' 
hole  0.45  ft.  per  day.  .         .uu 

There  is  another  method  of  elimma  ?  j^^^ 
loss  bailing  time  and  that  i.s  by  ™  ',  ,:  _ 
often.     This  must  be  handled  carefun 
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,s  what  will  be  gained   iii  time  may  lie 

efficiency,  due  to  the  tools   not  doing 

est  work  in  a  hole  full  of  thick  sludge. 

methods    of    analysis    given    above    as 

to  the  primary   elements   should   also 

lied  to  the  secondary  elements,  and  all 

il  time  stopped. 

ciists  involved  in  operatnig  a  machine 
Drill  man,  helper,  power,  sharpening 
L-pairs  and  renewals,  interest  and  de- 
ion,  oil,  superintendence, 
cost  of  power  depends  upon  the  kind 
With  gasoline  power,  and  gasoline  at 
;s  a  gallon,  the  cost  ranges  from  72  to 
per  day.  With  electric  power  at  2  cts. 
iiwatt,  the  cost  ranges  around  $1.2.j  per 
With  steam  power,  the  cost  depends 
he  cost  of  water  and  coal  delivered  at 
chines.    Ten  to  twelve  barrels  of  water 

0  to  650  11)S.  of  coal  will  be  required 
y.  With  compressed  air.  the  cost  will 
lit  the  same  as  a  3%-inch  tripod  drill, 
cost  of  sharpening  bits  will  depend  up- 
hardness  of  rock.  On  rock  of  medium 
iS,  one  bit  will  last  at  least  a  full  day, 
11  require  three-quarters  of  an  hour  to 
r  to  dress. 

irs  and  renewals  will  range  from  fio 
■ts.  per  day;  50  cents  of  this  w-ill  be 
lling  cable,  which  has  to  be  replaced 
lt(  to  60  days. 

interest  will  run  20  cents  per  day.  fig- 
i  total  cost  of  $1,000.00  for  the  outfit. 
preciation.  assuming  a  life  of  10  years 

M-1/3   cts.    per    day.      In    respect    to 
ition.  however,   quite   a   bit   of   this   is 

l)v  the  items  repairs  and   renew-als. 
ist'  is  so  low  as  to  be  almost  negligible, 
ive  included  it  to  cover  all  items.     We 
.-  oil  costs   10  cents   per   day. 
intendence  cost  on  a  big  drill  is  much 
han   on   a  small   drill    for   the    reason 
arge  amount  of  work  can  lie  laid  out 
igned  to  the  drill  man  without  further 
n  on  the  part  of  the  superintendent. 
ig  in  mind  the  plan  which  I  have  fol- 
ut  in  treating  of  big  hole  drilling,  not 
larate  item  which  stands  alone  and  has 

1  ence  on  other  quarrv  operations,  but 
rt  of  a  complete  cycle  of  operations, 
■imparative  data  showing  the  diflfer- 
Iween  big  hole  costs  and  small  hole 
lould    be   of   value.      Four    plants    are 

' ;   follows : 

<  Plant:      Material    gotten    out    for    Lime 

1  Crushed  Rock. 

1  hreast    34  ft. 


Stratlfieali.m     6  to  S  ft. 

Method  or  InadiiiK   Hand 

.\verase  si/.,,  uf   small   holes 2^4  Ins. 

size  of  well  ilrill  hole.s .=>  ins. 

Spaelnsc  siii:ill   holfs    5V4x5%  ft. 

Spacing   w.ll  drill   h.iles Hxll  ft. 

Cost  dilllmi;  per  ton  small  holes i.3»  cts. 

Cost  drilling-  per  ton  well  drill 87  cts. 

Cost  shnijiiim'  per  ton  sinull  holes S.l.i  cts. 

Cost  shootins,-  per  ton  well  drill 2.21  cts. 

primnK  lui    day  small  drill 95  ft. 

Dnllmt-  ii.r  day  well  drill 80  ft. 

Saving;   ill  drilling  per  ton 1.4S  cts. 

Saving  in  sliouting  per  ton 91  cts. 

Saving  in   overhead   per   Ion 1.S2  cts. 

Total   saving  per   ton 4.24  cts. 

The  high  overhead  saving  in  this  case  was 
due  not  only  to  better  output,  but  also  to  the 
fact  that  the  ledge  contained  three  or  four 
different  kinds  of  stone  which  by  previous 
methods  of  bench  shooting  had  to  be  mi.xed 
by  hand.  By  shooting  everything  down  to- 
gether, the  stone  was  mi.xed  in  the  shooting. 

Second  I'hmt :  Material  gotten  out  for  Crushed 
Rook. 

Quarry    hreast    50  ft. 

Stratitication     2  to  10  ft. 

Method  of  loading Hand 

Average  size  small    holes 2%  Ins. 

Size  of  well  drill  holes 5V-  Ins. 

Spacing  small    holes 5x5  ft. 

Spacing   Well   drill    holes 13x13  ft. 

Cost  drilling   per  ton.   small  drill 4.3  cts. 

Cost  drilling  per  ton.  well  drill 88  cts. 

Cost  shooting  per  ton,   small  holes 3.2  cts. 

Cost  shooting  per  ton,  well  drill 2.8  cts. 

Drilling  per  day,   small   drill 50  ft. 

nrilling  per  day,  well  drill 50  ft. 

Saving  on  drilling  per  ton .3.42  cts. 

Saving  on  shooting  per  ton 0.4  cts. 

Saving  on  overhead  per  ton 1.7  cts. 

Total  saving  per  ton 3.,i2  cts. 

The  item  overhead  w-as  derived  from  an  in- 
crease of  75  tons  per  day  due  to  better  load- 
ing  conditions. 

You  will  note  that  I  have  made  no  allow- 
ance for  the  increased  profits  due  to  the 
additional  75  tons,  but  have  figured  only  the 
actual  saving.  If  it  is  true. 'as  I  am  being 
sometimes  told  by  stone  producers,  that  they 
are  losing  money  on  every  ton  of  stone  pro- 
duced, it  would  probably  be  better  for  me 
not  to  mention  this  extra  75  tons,  as  figuring 
on  their  basis,  the  greater  the  output,  the 
greater  their  loss. 

The  records  which  follow  cover  a  rather 
peculiar  limestone  formation.  The  strata  are 
not  only  very  thin,  averaging  2  to  4  inches, 
but  thcv  appear  to  be  without  continuity. 
When    drilling     this     forniatHin     witli     tripod 


drills,  a  great  amount  of  caving  trouble  was 
experienced.  Some  days  this  was  so  bad  that 
a  tripod  drill  would  not  complete  a  single 
hole.  I  make  this  explanation  to  account  for 
the  high  tripod  drilling  costs. 

Third  Plant:     Material  gotten  out  for  Cement. 

Quarrv  breast   30  ft. 

StratlHcatlon   Thin,  shelly 

Method    of    loading Shove. 

Average  size  of  small  holes 2%  ins. 

Size  of  well  drill  holes o%  ins. 

.Spacing  small   holes    6x6  ft. 

Spacing   well   drill    holes 14x14  ft. 

Cost  drilling  per  Ion,  small  holes T.O  cts 

Cost  drilling  oer  ton,   well  drill 0.6  cts. 

Cost  shooting  per  ton,  small  holes 3.5  cts. 

Cost  shooting  per  ton,   well  drill 2.8  cts. 

Hiilllng  per  day.  small  drill 3.t  ft. 

Drilling  per  day,   well  drill 90  ft. 

Saving  on  drilling  per  ton 6.4  cts 

Saving  on  shooting  per  ton 0.4  cts. 

Saving  on  overhead  per  ton  (no  data) 

Total  saving  per  ton 6.8  cts 

The  fourth  and  last  comparative  record  is 
taken  from  a  large  capacity  crushed  rock, 
plant.  Previous  to  installing  well  drills  they 
were  drilling  a  'lO-ft.  ledge  with  large  air 
drills.  Although  the  operation  of  the  drills 
was  not  very  satisfactory  on  the  deep  holes,, 
thus  bringing  up  the  drilling  cost  to  a  high 
figure,  still  the  ultimate  costs  derived  froirt 
workiiii;  the  high  breast  justified  tlie  high  per 
ton  drilling  cost. 

Fourth  Plant;  Material  gotten  out  for  Crushedl 
Rock. 

Qu.ai-rv    breast    40  ft. 

Stratitication     2  to  8  ft. 

Method  of  loading Biggest  size  shovels; 

..\verage  size  small  holes.. 5-in.  top,  3V4-in.  bofni 

Size  of  well  drill  holes aV^  ins. 

Spacing  small   holes SxS  ft. 

Spacing    well   drill    holes 18x12  ft. 

Cost  drilling  per  ton.  small  holes 5.70  cts. 

Cost  shooting  per  Ion.  well  drill S2  cts. 

Cost  shooting  per  ton,   small   holes 3.98  ct^. 

Cost  shooting  per  ton,  well  drill 2.94  cts. 

Urilling  per  dav,  small  drill 34.G  ft. 

Drilling  per  day,  well  drill 64.2  ft. 

Saving  in  drilling,  per  ton 4.94  cts. 

Saving  in  shooting,  per  ton 1.04  cts. 

Saving  in  overhead,  per  ton   (no  data) 


Total  saving  per  ton 5.S8  cts. 

The  four  comparisons  made  will  give  a  good 
general  idea  of  how  the  amount  of  saving: 
runs.  Some  plants  are  doing  better  tharo 
the  figures  given,  while  there  are,  of  course, 
others  which  do  not  show  up  as  well.  One 
thing  which  has  handicapped  me  a  good  deaP 
in  working  out  comparative  costs  is  the  lack 
of  attention  paid  to  cost  records  by  the  quar- 
rvmen,  most  of  whom  seem  to  carrN-  such 
things  in  their  heads. 
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t  Sprinkling  at  St.  Paul,   Minn. : 

I  hods  of  Keeping  Records  and 

Making  Assessments. 

tie  intelligent   attention    is    commonly 

I  street  sprinkling  and  so  few  attempts 

i^e   for  the    improvement   in    efficiency 

;«iomy  of  this  municipal  function,  that 

f'l>\ving    description    of    the    way    this 

handled   at    St.    Paul,    Minn.,   should 

jterest  to  all  municipal  engineers.     At 

«   it  has  been   demonstrated   that   sys- 

:i<ittention  to  details  will  bring   results 

i|so  common  an  everyday  operation  as 

1  [rinkling.     This  description  of  the  St. 

Ithods  lias  been   taken   from   a    paper 

ifj  by  Mr.    C.   L.   Annan,   Office   Engi- 

o|  he  Department  of  Public  Works,  for 

1  ion  at_  the   Sept.    18   meeting   of   the 

1    Society    of    Civil    Engineers,    and 

1  the  Proceedings  of  the  Society,  Vol. 

I.  No..  5.  pp.  (132-040.     For  years  the 

if  St,   Paul  put   up  with   unsatisfac- 

•et   sprinkling.     In    the    earlier   years 

was  done  by  contract,  the  cost  be- 

-  ily  assessed,  at  considerable  expense, 

isi  iie  property  supposed  to  be  benefited. 

a  substitute,  an  annual  appropriation 

ided,  for  a  few  years,  in  the  general 

CHo  meet  the  cost  of  sprinkling  by  day 

~he  result   was   intolerable.      Finally, 


at  the  general  election  in  May,  1908,  a  sprink-" 
ling  amendment  was  submitted  to  the  peo- 
ple, and  in  1909  the  Commissioner  of  Public 
Works  took  charge  of  street  sprinkling  under 
this  amendment.  The  system  inaugurated  at 
that  time  has  been  fairly  perfected  and  it 
has  been  demonstrated  that  systematic  atten- 
tion to  details  has  brought  results  at  least 
commensurate  with  the  cost.  The  amendment 
provided  for  an  appropriation  of  $00,000  for 
the  first  year  and  an  additional  $40,000  for 
the  second  year.  Hy  that  time  the  system 
should  be  running  smoothly  under  the  re- 
volving funds  fed  b\-  the  assessment  of  the 
property  benefited. 

The  third  season  under  the  new  law  opened 
with  about  2.'!0  miles  of  streets  to  be  sprink- 
led. New  routes  were  added  from  time  to 
time  and  a  few  were  discontinued,  resulting 
in  a  total  gain  for  the  season  of  about  9 
miles.  There  is  generally  strong  opposition 
to  the  discontinuance  of  a  route  once  started. 

From  two  to  eight  trips,  depending  on  the 
nature  of  the  street  surface  and  the  amount 
of  traffic,  are  made  each  day.  There  are  nine 
sprinkling  districts,  each  under  the  supervision 
of  an  inspector  at  $75;  a  chief  inspector  or 
overseer  at  $110  is  also  employed.  The  ten 
inspectors  report  daily.  The  chief  inspector 
advises  and  assists  local  inspectors  and  makes 
special  examinations.     The  inspectors'  reports 


are  taliulated  daily;  all  complaints  are  inves- 
tigated, and  the  written  reports  are  filed  for 
reference.  The  foreman  of  stand-pipe  con- 
struction and  repair  crews  receives  daily  in- 
structions, and  the  yardmaster  returns  a  daily 
statement  of  sprinkler  distribution  and  repairs. 
Careful  itineraries  on  each  team  route  are 
taken  from  time  to  time,  and,  in  short,  the 
head  of  the  department  is  intimately  informed 
of  all  details  concerning  equipment  and  op- 
eration. 

In  assessing  the  cost  of  the  work,  the  abut- 
ting frontage,  number  of  trips  per  day,  and 
length  of  time  sprinkled,  are  taken  into  con- 
sideration. For  the  season  of  1911,  43  as- 
sessment rates  thus  resulted,  ranging  froirt 
le-ss  than  1  ct.  to  11%  cts.  per  front  foot  of 
abutting  property.  The  cost  of  water  is  not 
included  in  the  assessment,  the  city  charter 
so  providing. 

Water  sprinkling  of  macadam  was  super- 
seded early  in  the  season  by  oil  spraying.  It 
was  estimated  that  about  1/5  .gal.  per  sq.  yd. 
of  a  20  per  cent  liquid  asphalt  might  be  ap- 
plied three  times  during  the  season  at  a  cost 
not  to  exceed  that  of  water  sprinkling  for 
the  same  period.  The  latter  part  of  the  sea- 
son being  unusually  wet,  comparatively  few 
streets   required  the  three  coats  of  oil. 

The  sprinkling  wagons  are  city  property; 
40  new  and  .31   second-hand  sprinklers,  vary- 
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ig   in   capacity   from   600   to   750   gals.,   were  so    they    are    readily    accessible,    though    the  151   (Fig.  4)   and  preparing  assessmenkheeK 

urchased    in     1903.      Twelve    750-gal.    tanks  aggregate     may    be    considerably    more    than  (Form   166,  Fig.  5).     The  force  is  lY  i^„ 

fere    added   in    1909,    and   as    many    more    in  1,000.  bled  to  make  the  assessment,  post,  arlcheck 

910.     These   95   sprinklers   allowed   a   10   per  Trip  and  route  numbers  may  be  changed  on  it,  the  work  to  be  completed  early  in   (ober 
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Fig.    1 Details   of   Stand    Pipe    Used    by   Department  of   Public   Works   of  St.   Paul,   Minn. 


ent   reserve.     All  were   in   good   repair  after 

thorough  overhauling  during  the  winter. 

Teams  were  used  for  7  days  in  the  week  at 
lUO  per  month,  rain  or  shine,  under  an  agree- 
:ient  with  the  Teamsters'  Union.  Previous  to 
Vpril  1st,  teamsters  were  allowed  $4  per  day 
or  actual  time. 

Inspectorships,  formerly  political  sinecures, 
i-ere  transformed  to  realities.  Consistent  dai- 
y  reports,  investigations  of  complaints,  route 
tineranes,  and  first-hand  information  as  to 
ondition  of  sprinklers  and  stand-pipes,  re- 
uire  a  certain  amount  of  attention. 

Five  men  at  $2  and  a  team  at  $3  keep  the 
tand-pipes  in  repair  under  the  supervision 
if  a  foreman,  who  also  attends  to  the  main- 
enance  of  the  public  drinking  fountains.  This 
orce  also  moved  16  stand-pipes  from  one 
loint  to  another  and  erected  17  new  ones  in 
911.  A  stand-pipe,  installed.  Fig.  1.  costs 
ibout  $60.  The  top  valves  are  removed  in 
October  to  prevent  damage  by  freezing,  and 
ire  replaced  in  April,  an  underground  valve 
)eing  used  in  March  and  November.  There 
ire  463  stand-pipes  now  in   service. 

The  stand-pipe  is  quite  generally  regarded 
is  a  nuisance,  and  much  opposition  is  met  in 
ocating  it.  It  is  not  so  much  its  unsightli- 
less  as  the  frequent  presence  near  it  of  the 
leavy  sprinkler,  the  standing  horses,  and  the 
jeneral  sloppiness  that  make  it  objectionable. 
?0T  washing  ice,  mixing  cement,  and  other 
)urposes,  the  stand-pipe  is  a  great  convenience 
0  any  outsider  with  a  pipe-wrench.  Ilie 
^Vater  Department  and  the  police  had  long 
overlooked  this  kind  of  larceny,  but  a  few 
irrests  by  special  officers  of  the  Sprinkling 
Department,  and  a  few  trials  and  convictions, 
low  and  again,  somewhat  abated  this  nui- 
sance of  mud  and  damaging  misuse. 

The  method  of  assessing  is  as  follows:  A 
:lerk.  at  $60,  enters  the  dailv  reports  (Form 
150.  Fig.  2)  on  Form  152  (Fig.  3),  and  in- 
lexes  complaints  and  special  orders  to  in- 
spectors by  number  on  the  same  form.  Com- 
plaints are  taken  in  duplicate  on  a  general 
department  form,  the  duplicate  being  held 
against  the  inspector  until  he  turns  in  his  re- 
port. 

Form  152  ("Fig.  3)  is  arranged  in  a  check 
file  divided  into  districts  bv  tab  cards  of  a 
listinctive  color.  The  districts  are  subdivided 
into  routes  by  cards  of  another  color,  one 
compartment  in  each  district  being  reserved 
for  "dead"  trip  slips.  The  current  trip  slips 
will   not   average   more   than    ten   to   a    route. 


a  trip  slip   (Form  152)   but  a  change  of  limits  The   assessment  rate.  A.  per  from  ot  :.". 

necessitates  new  slips  and  cross-references  and  property  abutting  on  any  particular  seon  ot 

the    consigning    of    the    obsolete    slip    to    the  sprinkled  street  is  derived  as  follows: 

•■dead"  division  until   required   for  assessment  D  ^  trips  per  day  on  the  particular  rf<. 
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Fig.    2 — Form    for    Daily    Report    on    Street   Sprinkling. 

purposes.     All  assessment   forms  are  handled  1/^  sprinkling  period,  in  months  am 
on   the   loose-leaf    system.  for  the  same  route, 

Two  men,  at  $80,  are  employed  from  March  C  =  D  X  M  (nearest  integer), 

15th    to    .'\ugust    1st    in    making    a    transcript  F  =  total  frontage  on  same  route, 

from  the   County   Auditor's  records  on   Form  P^CXF, 


enths, 
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,f  products,  P.  for  all  routes.  The  total  of  Column  P  is  ^     The  total  of 

ited    total    cost    of    sprmkung    all       Column  F  X  R  h  T.    R  h  obviouslv  the  first 
utes.    (From  the  five  months  actual       item    in    Column    C  X  R      R   being'  constant. 
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Fig.   3 — Form   for   Recording   Season's  Sprinkling. 

cord  a  close  estimate  can  be  made      there  are  as  many   values  of  A   as  there  are 
r  T.)  of  C  and  F  X  R,   for  each  group  is  checked 

by  the  total. 

The    entries    on    Form    154    are    now    com- 
pleted,  and   the  slips  are  rearranged   in  ward 
■  CXR.  groups.     In  the  meantime.  Form  166  has  been 

of  the  method  of  procedure  and  of       prepared    to    correspond    with    each    sheet   of 
n  of  volumes  may   be   obtained  by       Form  l.')4.  of  which  it  is  an  extension  applied 


whereon  the  seven  lots  in  the  .\uditor's  Sub. 
Xo.  30,  noted  on  the  first  line  of  page  720, 
are  entered  in  detail.  The  1911  assessment 
contained  3,472  sheets  of  Form  151. 

The  cost  of  making  the  assessment  of  1910 
was  a  little  more  than  2  per  ceiit,  but  City 
Railway  complications  raised  this  ratio  to 
more  than  3  per  cent  in   1911. 

Early  in  May,  1911,  the  Supreme  Court  of 
the  State  decreed  that  the  St.  Paul  City  Rail- 
wav  Company  must  at  once  comply  with  the 
Ordinance  of  October,  1909,  requiring  this 
company  to  sprinkle  its  tracks.  As  an  imnie- 
diate  alternative,  the  company  agreed  with 
the  Commissioner  of  Public  Works  to  pay 
the  Sprinkling  Department  for  doing  the 
work.  The  cost  of  sprinkling  streets  trav- 
ersed by  the  City  Railway  was  to  be  prorated 
as  to  time  and  space  from  the  totals  of  the 
general  assessment  for  the  same  streets.  Form 
190  (Fig.  7)   was  provided   for  this  record. 

.\s  soon  as  arrangements  could  be  made, 
the  City  Railway  Company  sprinkled  many 
miles   of  its  track   space  with  road  oil. 

The  occasional  itinerary  which  has  been  re- 
ferred to  has  proved  to  be  a  practicable  and 
an  excellent  feature.  It  was  called  for  at  ir- 
regular intervals,  and  the  returns  assisted  in 
determining  the  efficiency  of  both  teamsters 
and  inspectors.     Each  teamster  and  inspector 
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Fig.  4 — Form    Used   for   Making   Transcripts   for  County  Auditor's  Records. 


.  1. 1  truce  to  the  assessment  of  1911. 
record,  on  Form  152.  was  sum- 
1  Form  1-54  (^Fig.  6),  embracing 
■  s  in  twelve  groups,  one  for  each 
s  group  arranged  alphabetically  by 
i;s  and  bound  with  flat-head  fasten- 
1  coefficient.  C,  having  been  deter- 
i  each  slip,  the  1,439  slips  were  re- 
I  1  43  groups,  corresponding   to   the 


to  the  property  to  be  assessed.  Form  166  is 
arranged  alphabetically.  When  complete,  the 
sheets  are  paged  consecutively  from  the  first 
sheet  of  Ward  1  to  the  last  sheet  of  Ward  12. 
The  assessment  is  finally  made  on  Form 
151.  there  being  as  many  sheets  of  this  form 
as  there  are  block  numbers  involved  on  the 
various  plates  and  subdivisions  named  on 
Form  166. 


is  furnished  with  a  specific  route  sheet,  and 
the  care  taken  to  equalize  routes  is  generally 
appreciated  and  tends  to  the  good  of  the  serv- 
ice. The  routes  as  traveled  are  reported  on 
Form  173  (Fig.  8).  They  are  platted  on 
light  blueprints.  A  summary  is  made  of  the 
number  of  tanks  of  water  used  and  of  the 
feet  of  effective  and  idle  tra\el  in  a  half 
day.     The  45  sq.  miles  of  sprinkling  area  are 
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nm 


°5"    C;     A    five-column    table    was 
tfied  with  a  line  for  each  value  of 


F 

P 

F  X  R 

C  X  R 

UOli 

34.006 

62.91 

0.00185 

2a2 

138.504 

256.23 

0.00370 

and  so  on. 

to 

.965 

3.903,830 
50,529,857 

7,222.09 

0.11470 

.815 

93,480.24 

Standard  five  I3X  by  8X  in 

Fig.   5 — Form    Used   for   Assessment   Sheets. 

For  instance,  on  page  720  of  Form  166 
there  are  four  blocks  of  property  containing 
lots  to  be  assessed.  There  will  consequently 
be  four  corresponding  sheets  of  Form  151. 
These  sheets  are  arranged  alphabetically  by 
plot  names  in  ward  groups,  and  they  are  also 
paged  consecutively. 

Page    1290    (Fig.    4)    is    a    specimen    sheet 


illmlilliiliiilllTttTttr 


1 


I 


covered  by  34  tracings  (8%  by  13%  ins.)  on 
a  scale  of  600  ft.  to  1  in.,  and  from  these 
tracings  the  blueprints  referred  to  are  made 
as   required. 

.\mong  the  many  owners  of  the  50,000  lots, 
more  or  less,  assessed,  there  are  many  com- 
plainants who  desire  to  know  the  particulars, 
and,    for   the   benefit   of   this   class,   a   special 
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form  has  been  prepared.  Occasionally  a  cor- 
rection is  necessary ;  tliere  were  only  twenty 
on  the  first  assessment  made  inider  this  sys- 
tem. 


of  repairs  is  obtained  by  dividing  the  total 
cost  by  the  total  number  of  square  yards  in 
the  section.  The  construction  cost  is  used  for 
this  purpose  because  it  is  deemed  to  be  a  fairer 


TABLE    I.-COST    OF    CONSTRUciw  W«n 
REPAIRS.  "        ™" 


Sec. 
No. 


Form  15*.    n-O-l'.'lI-  a"M. 
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Total 

cost  of 
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•Surfaced   with   sand. 


StanJard  size  G^.i  by  4  io 


Fig.    6 — Form    Used    for    Summarizing    Daily    Records. 


The  assessment  for  each  ward  is  cross- 
checked and  balanced  to  a  cent.  A  concluding 
word  may  be  said  as  to  the  daily  reports, 
Form  150  (Fig.  2).  Each  section  of  street 
has  its  trip  number.  The  small  figures  under 
the  trip  numbers  show  the  number  of  trips 
actually  made  for  the  day.  Under  Route  4  it 
will  be  noted  that  Trip  No.  31  lacks  the  sub- 
number.  The  explanation  immediately  fol- 
lows. To  write  "31''  is  equivalent  to  writing 
"'Indiana  Avenue,  from  South  Robert  Street 
to  Hyde  Street."  On  May  18th  Trip  No.  31 
was  divided,  a  portion  of  it  (No.  84)  being 
transferred   from  Route  4  to  Route  7. 

Each  inspector  keeps  a  consecutive  list  of 
last  numbers  in  his  district  and  can  thus  as- 
sign a  new  number  when  necessary. 


basis  of  comparison  of  the  miantenance  cost 
of  the  respective  sections  than  that  of  the 
actual  cost  of  repairs,  which  in  a  number  of 
cases  would  be  misleading,  owing  to  the  high 


phaltic    cement    of   38    penetration  „ 
The   penetration   and   percentage  oashahic 
cement   should   be  increased. 

Section  Two:    3  +  25  to  6  +  50—  i„  ,.,,j^j 
pavement,  mixing  method,  laid  in  ;o-:.:ince 
with    Borough    of    the    Bronx    Spiiitirmns, 
Surface   even   and   entirely  satisfatr,     ';,. 
pairs  were  due  to  moisture  in  the  " 
which    worked    in    from    the   railv. 
There  was  no  pavement  between  t 
tracks  last  w'inter. 

Section    Three:     IS +50  to  S  -  " 


Progress  Report  on  the  'White  Plains 

Road  Experimental  Pavements. 

These  experimental  pavements  were  con- 
structed in  the  fall  of  IfllO  in  the  Borough 
ot  the  Bronx,  New  York  City,  the  work  being 
done  under  the  direction  of  Mr.  William  H. 
Connell,  at  that  time  Assistant  Commissioner 
of  Public  Works.  This  experimental  work 
was  described  fully  in  our  issues  of  April  1!) 
and  .^pril  26,  1911.  In  the  Proceedings  of  the 
American  Society  of  Civil  Engineers.  Vol. 
xxxviii.  No.  5.  pp.  773-781,  is  given  the  follow- 
ing description  of  the  conditions  of  the  differ- 
ent pavements  in  January.  1012.    The  cost  data 
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Fig.  8 — Form   Used  for  Reporting   Routes  Traveled. 


cost  per  sq.  yd.  due  to  lack  of  proper  facili- 
ties for  making  repairs. 

The  condition  of  the  different  sections  was 
as   follows : 


Fonnl'*   'J-3'.'-lOU    IM. 
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Fig.   7 — Form    Used   for   Pro-rating    Assessment. 


for  repairs  to  the-pavement  are  given  in  Table 
I.  The  cost  of  repairs  to  each  section  is 
based  on  the  construction  cost  per  sq.  yd.  of 
the  respective  section  and  the  cost  per  sq.  yd. 


Section  One:  0  +  00  to  3  +  2.5.— Bituminous 
pavement,  mixing  method,  laid  by  the  Barber 
Asphalt  Co.  Surface  even.  The  mixture,  how- 
ever, is  apparently  too  dry ;  5.4  per  cent  of  as- 


even.  An  excess  of  asphaltic  cetneiwa* 
in  the  seal  coat,  which  caused  aslig  blet 
during  high  temperatures.  No  ;alf^ 
quired.     ' 

Section  Four:     S  +  00  to  1> -.  , 
nous  pavement,  mixing  method,  l.ii 
supervision  of  the  Standard  Oil  < 
uneven.     Pavement  laid  during  1' 
tures;   set  before  it  received  pro|i< 
sion  under  roller ;  traffic  increasfl 
until   waves  are  about  2  ft.  apart    . 
cement  apparently   too  soft  at  ln!^ 
ture  for  this  method  of  construct!-      -  '  f 
pairs  required. 

Section    Fiz'e:     11  +  25   to   U-'!--'"' 
minous  pavement,  mixing  method,  id  ■' 
the   supervision   of   The  Texas  Ci  El- 
even, but  has  settled  under  traffic  or'' 
that  of  any  other  section.    Mixtur.i"' 
enough,  %-in.  stone  only  being  u-'  ' 
has   heaved   in   several  spots,  po^-' 
moisture,  as  surface  is  not  water-i 
to  some   extent  where  seal  coat  v 
Repairs   due  to  settlement. 

Section  Six:     U  +  ■'«  to  11  +  ~^J^^ 
laid  under  the  supervision  of  the  A"*''' 
Surface    satisfactory,   but   not  as  en  «^ 
was  in  June,  1911,  possibly  due  »"  ■' 
tion  of  settlement  of  foundation  x. 
traffic   during  high   temperatures      ' 
to  frost  in   foundation.     Very  slig 
during  high   temperatures         .,flj7_i„c' 

Section   Seven :     H  +  7.T  to  2"  H^'-    ^^ 
ian  Asphalto,  l^id  by  the  Sicilian  .Pn^" 
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even.  A  very  desirable  surface  for 
ives  and  automobile  traffic. 
II  Eight:  -iO  +  lu  to  ^.' +  "f— Bitu- 
pavement,  nii.xing  method,  laid  under 
irvision  of  the  Barrett  Manufacturing 
riace  somewhat  wavy,  apparently  due 
nbination  of  settlement  of  foundation 
ct  of  traffic  during  high  temperatures, 
leeding  during  high  temperatures. 
II  A'lii^.-  a +  "^5  to  :?-}  +  50.— Bitu- 
pavement.  mi.xing  method.  Surface 
rt-axy,  possibly  due  to  foundation.  .As- 
s  apparently  helped  tar,  as  this  section 
;how  any  tendency  to  break  up  in  cold 

as  the  tar  did  when  used  without  the 
of  asphalt.  (See  Section  Ten.)  Did 
(i  to  any  appreciable  extent  during 
iperatures. 

.,  Ten:  i'i  +  -'>0  to  27  +  .97.— Bitu- 
pavement,  mixing  method.  (United 
ar.)  Surface  somewhat  uneven,  due 
dation.      Binder    very    brittle    in    cold 

possibly   some   repairs   were   due   to 

in  foundation  or  overheated  binder, 
imber  were  undoubtedly  due  to  the 
laracter  of  the  binder  in  cold  weather, 
tion,  however,   showed   less  tendency 

during  high  temperatures  than  the 
:tions  on  which  tar  was  used   for  a 

.  Eleven:     ->7  +  .'>7  to  29  +  00.— Bar- 


rett Manufacturing  Co.'s  "Modern  Pavement." 
Surface  even ;  put  on  an  application  of  Tarvia 
B  and  sand.  :is  there  seemed  to  be  a  tendency 
tor  surface  sione  to  separate.  There  was  con- 
siderable moisture  under  the  foundation  when 
this  pavement  was  laid;  it  bled  to  a  consider- 
able extent  in  places  during  high  temperatures, 
due  to  excess  of  binder. 

Section  Tz^vkr  .1 :  29  -f-  00  to  -iO  +  50.— 
Bituminous  pavement,  penetration  method. 
iSanford  and  Strain's  .\sphalt  Binder.)  Sur- 
face slightlv  wavy;  bled  to  a  great  extent  dur- 
ing high  temperatures,  which  necessitated  an 
application  ox  sand  to  take  up  excess  binder; 
wearing  surface  is  not  as  thick  as  was  stated 
111   report. 

Section  Tivchc  B:  .V)  +  .iO  to  31  +  00.— 
Standard  Oil  Co.'s  Special  Binder.  Surface 
slightly  wavy:  bled  to  sumc  extent,  but  not 
a^  badly  as  Section  Twelve  .X.  Spread  sand 
to  take  up  excess  binder. 

Section  Thirteen:  SI  +  00  m  -W  -|-  00.— Has- 
sam  Concrete  Pavement.  Surface  good,  with 
the  exception  of  two  cracks  extending  the  en- 
tire width  of  the  roadway,  and  two  places 
about  !>  ins.  in  diameter  where  the  stone  has 
picked  up. 

Section  Fourteen:  3S  +  00  to  •?•}  +  50.— 'Wa- 
ter-Bound Macadam.  This  section  is  at  pres- 
ent in  an  ideal  condition    for  a  suitable  bitu- 


minous surface  treatment.  The  top  dressing 
has  been  scattered  and  washed  away.  It  will 
be  necessary  to  resurface  this  section  next 
season  or  to  apply  a  bituminous  surface  treat- 
ment. 

Section  Fifteen:  J'l  +  50  to  S6  +  25.— Bitu- 
minous pavement,  penetration  method.  (Tar- 
via X.)  Surface  even.  .A.pplied  Tarvia  B 
and  sand,  as  surface  stone  seemed  to  be  sep- 
arating in  places. 

Section  Si.rteen:  -llS  +  >.',  to  37  -|-  75,— Bitu- 
minous pavement,  penetration  method.  (Ber- 
mndcz  .-\sphalt.)  Surface  slightly  wavy.  No 
repairs  made  thus  far,  except  those  due  to  a 
settlement  of  1  ft.  or  more  over  a  sewer; 
shows  signs  of  moisture  in  the  wearing  sur- 
face or  foundation,  is  a  question  at  present. 
Slight  bleeding  during  high  temperatures. 

Section  Scz-enteen:  31  +  75  to  39  +  22.— 
Bituminous  pavement,  penetration  method. 
Surface  even  and  very  satisfactory  to  date. 
Slight  bleeding  during  high  temperatures. 

Section  Eighteen:  39  +  22  to  -'il+iO.— 
Standard  Oil  Co.'s  sand  surface  method. 
Bituminous  surface  has  entirely  disappeared. 
Surface  was  not  in  condition  to  receive  treat- 
ment, owing  to  new  patches  where  screenings 
had  not  set.  The  bituminous  material  applied 
to  this  section  was  not  at  all  suitable  for  the  ' 
traffic  on  this  roadway. 
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sign  and  Methods  Employed  in 
acting  the  Cooke  Water  Power 
:  on  the  Au  Sable  River  in 
higan — Concrete  Mixtures 
sed — Tests  of  Turbines — 
Camp  Sanitation. 

(Staff  .Article.) 
DESIGN, 
oke  water  power  development  plant 
on  the  Au  Sable  River,  in  the  lower 
I  of  Michigan,   about   16   miles   from 
where    the    river    discharges    into 
■on.     The  plant  was  built   by   force 
■V  the  employes  of  the  Eastern  Mich- 
1  r  Co.    This  development  is  the  first  of 
if  plants  which  this  company  plans  to 
I  the  Au    Sable   River.     The   second 
tiwn  as  the  Five  Channels   Develop- 
now  under   construction    at   a    point 
>   upstream   from    the    Cooke    plant. 
.    Sable  River  is  fed  by  springs  and 
m   flow   is   unusually   uniform    from 
ar.     There  are  only  two  tributaries 
■nsiderablc   size   in   the   CO   miles   of 
I  stream  above  Cooke.    One  of  these 
as  an  average   flow   of   100   cu.    ft. 
dl,  and  the  other  only  2-5  cu.  ft.  per 
j'or   the   first   2-5   miles    above     the 
rnt  the  river  is  fed  only  by  springs, 
s  springs  are  very  uniformly  distrib- 
fj  minimum  flow  of  the  river  is  1.100 
id  the  ordinary   maximum   is   3,30(1 
jily  once  since  1899,  which  is  as  far 
e  United  Geological  Survey  records 
•his  stream,   has   the   flow   reached 
.\  4i'-ft.  head  is   developed   at 
Irainage    area    is    1,641    square 
pondage  is  1.914  acres, 
layout  of  the   development   is 
-'"''i-  1.    A  section  through  the  cen- 
Ij  turbines   is   shown   in    Fig.   2.   and 
"through  the  center   of  the  Tainter 
i  lown  in  Fig.  3.     Tainter  gates  are 
M  the  spillway   and   are   operated   as 
'•l   crest.     The   same    type    of    gates 
''  =  headgates  to  control'  the  entrance 
•he  turbine  chambers.     This  use 
■;s  to  control  the  How  of  water 
k   is   believed    to    be    the    first 
such    gates    for    this    purpose 
:  dro-electric  practice.  The  gates 
and  '20  ft.  6  ins.  high  and  con- 
.;.  novel  feature  of  design  in  the 
"Tie.    Ultimately  these  gates  will  be 


directly  controlled  by  the  plant  operator  from 
the  switchboard. 

The  Tainter  gates  are  built  up  of  structural 
steel  shapes  riveted  together.  The  face  of 
the  gate  is  curved  to  the  arc  of  a  circle  of 
2('  ft.  radius  about  the  gate  axis  as  a  center. 
There  are  seven  radial  ribs  which  radiate  at 
equal  angular  intervals  from  the  axis  to  the 
face.  'These  ribs  are  all  made  of  single  angles 
7.x3%xT/16  in.  in  section.  The  main  strut 
of  the  face,  which  lies  along  the  chord  of  the 
circular  arc,  is  a  single  10  in.,  iO-lb.  channel, 
riveted  to  the  ribs  at  points  of  intersection. 
There  are  four  diagonal  braces  which  inter- 
sect the  ribs.  The  main  diagonal  brace  is 
along  a  perpendicular  dropped  from  the  top 
of  the  gate  to  the  lower  rib.  This  brace  is 
composed  of  a  .5x3^x7/16  in.  angle  and  a 
3x2x%  in.  angle.  Parallel  to  tliis  brace  and 
midway  between  it  and  the  axis,  is  another 
diagonal  brace  composed  of  two  angles,  one 
4.x4x%  in.  and  the  other  3x2x%  in.  Run- 
ning from  the  bottom  of  the  main  diagonal 
to  the  top  of  the  parallel  diagonal  is  another 
brace  made  of  a  4x4x%  in.  angle,  and  parallel 
to  the  latter  brace  is  another  of  the  same 
section,  extending  across  the  ribs  from  the 
bottom  of  the  second  diagonal  above  de- 
scribed. All  diagonals  arc  riveted  to  the  ribs 
at  intersection  points.  .\t  the  back  of  the 
face  plate  and  parallel  to  the  axis  one  1.5-in., 
33-lb.  channel  is  placed  at  the  face  end  of  each 
rib.  At  the  back  of  the  face  and  in  the 
plane  of  the  ribs  a  5x3x3/16  angle  runs  the 
full  height  of  the  face.  These  angles  are 
spaced  2  ft.  4  ins.  on  centers  and  form  the 
portion  of  the  framework  to  which  the  face 
plates  are  directly  riveted.  The  upper  three 
panels  of  the  face  plate  are  %  in.  thick,  the 
next  two  sections  are  -5/16  in.  thick,  and  the 
remaining  two  sections  are  %  in.  thick.  The 
gates  are  provided  with  white  oak  stop  and 
sill  blocks.  The  a.xial  shaft  about  which  the 
gate  turns  is  10  ins.  in  diameter.  liach  gate 
shaft  is  separately  operated  by  means  of  a 
•5  h.  p.  motor.  The  Tainter  headgatc  and  up- 
stream end  of  the  "Quadruplex''  turbine  unit 
is  shown  in  Fig.  4. 

CONSTRUCTION. 

The  Cooke  development  is  16  miles  from 
the  nearest  town  and  can  be  reached  only  by 
driving  across  the  country  or  by  means  of  a 
narrow  gage  logging  railroad.  This  fact  had 
a  marked  influence  on  the  construction  plant 
and  methods. 

Construction  operations  were  begun   in  the 


fall  of  1909.  .-Ml  materials  and  machinery 
used  on  the  construction  and  in  the  perma- 
nent equipment,  with  the  exception  of  round 
timber  cut  near  the  dam  site,  were  freighted 
in  from  the  town  of  .Au  Sable,  a  distance  of 
16  miles,  over  a  narrow-  gage  logging  road. 
.\  lO.OOO-barrel  cement  shed  was  erected  and 
filled  at  the  outset  of  the  w-ork.  .-X  .JOO  h.  p. 
steam  plant  was  built  for  the  express  pur- 
pose of  furnishing  power  for  use  in  the  con- 
struction operations.  The  steam  engines  in 
this  auxiliary  plant  were  belt  connected  to 
generators  and  the  electrical  current  so  gen- 
erated was  transmitted  to  various  motors  used 
in  operating  pumps,  concrete  mixers,  etc.  .\ 
machine  shop  was  built  and  equipped  with  the 
usual  machines,  including  one  lar,ge  drill  press. 

.\  construction  view  of  the  dam  is  shown 
in  Fig.  •").  The  total  width  between  bluflfs  at 
the  dam  site  is  about  800  ft.  The  width  of 
the  stream,  before  construction,  was  100  ft. 
and  its  greatest  depth,  at  midstream,  was 
10   ft. 

The  first  construction  operation  was  to  di- 
vert the  flow  of  the  river  f«)m  its  channel 
into  a  natural  back  channel  which  at  one 
time  had  formed  the  stream  bed.  .\  diver- 
sion crib  was  built  across  the  main  channel 
by  driving  enough  piling  to  hold  the  spruce 
and  cedar  mattresses  in  position.  Clay  taken 
from  the  power  house  excavation  was  de- 
posited against  the  crib-work,  thus  forming 
enough  of  a  dam  to  bring  the  back  channel 
into    action. 

The  excavation  was  then  made  for  the 
stream  sections  of  the  dam.  The  total  depth 
of  this  excavation  was  2.5  ft.  at  midchannel, 
and  it  was  made  by  means  of  a  !Monighan 
drag-line  excavator.  The  material  so  e.x- 
cavated,  which  was  clay,  was  dumped  into  6 
cu.  yd.  Western  side-dump  cars.  These  cars 
were  hauled  over  standard  .gage  track  by 
means  of  a  hoisting  engine.  The  engine  was 
at  first  placed  at  the  far  end  of  the  diversion 
crib  and  filling  material  was  brought  up  to 
the  desired  height  to  close  the  river.  "Then 
the  hoisting  engine  w-as  moved  so  that  the  en- 
tire bed  of  the  river  for  300  ft.  above  the  dam 
was  filled.  .\  similar  clay  cofferdam  was 
built  down  stream  from  the  dara.  No 
leaks  developed  in  these  cofferdams.  The 
diverted  flow  of  the  stream  is  shown  at  about 
the  center  of  the  trestle-work  in  Fig.  5. 

At  the  left-hand  side  of  the  spillway  sec- 
tion the  trestle  used  in  making  the  hydrau- 
licked  fill  may  be  seen  in  Fig.  5.  This  fill  is 
550   ft.   long   and   averages   45   ft.   high.   The 


MO 


same  view  show- 
?upp!y  and  dischr 
hydraulic   "giant.'      Tlit 
this   treptle   was   9<>   ft. 
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;  and  the 

iirae-made 

maximum    height   of 

It   was   built   almost 


the  month  of  July,  1911,  38,000  cu.  yds.  of  fill 
was  made.  This  was  equivalent  in  volume  to 
65  per  cent  of  the  water  pumped.  In  Jime 
the  percentage  of  solids  transported  was  equal 


iA-M. 
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Fjg.    1 — General      Plan     of     Cooke 


Water         Power  Development  on  Au  Sable   River, 
Michigan. 


entirely  o''  round  timber  cut  near  the  dam 
site. 

""he  water  used  in  the  sluicing  operations 
w  s  pumped  from  the  river  by  means  of 
two  3-stage  8-in.  De  Laval  centrifugal 
pumps,  belt  driven  from  electric  motors. 
These  pumps  ran  at  1,140  revolutions  per  min- 
ute and  each  pump  was  capable  of  pumping 
1,350  gals,  per  minute  against  a  total  head 
of  350  ft.  The  discharge  pipe  from  these 
pumps  was  800  ft.  long  and  was  No.  14  gage 
American  spiral  riveted  pipe,  12  ins.  in  di- 
ameter. A  close  view  of  the  hydraulicking 
is  shown  in  Fig.  6.  The  hoses  used  were 
ordinary  rubber-lined  fire  hose,  4  ins.  in  di- 
ameter. The  nozzles  used  .were  1%  ins.  in 
diameter. 

The  sluicing  trough  was  made  of  Xo. 
12  gage  sheet  steel,  rolled  to  a  semi- 
circle of  30  ins.  diameter.  This  form  of 
trough  has  been  used  before  and  always 
with  excellent  results.  The  trough  grades 
used  were  6%  and  8  per  cent,,  m  jstly  the  lat- 
ter. The  coefficient  C  in  the  fo-raula  V  = 
C\/rs  was  found  to  be  130  when  V^17  ft. 
per  second.  With  one  pump  running  the  mean 
velocity  of  flow  in  the  trough  on  the  8  per 
cent  grade  was  found  to  be  15  ft.  per  second, 
and  the  depth  of  water  at  the  center  of  the 
trough  was  4  ins. 

-About  156,000  cu.  yds.  of  material  were 
sluiced  into  place,  measured  in  the  pit.  Of 
this  amount  P,800  cu.  yds.  was  cla}-,  and  the 
remaining  146,200  cu.  yds.  of  fill  was  com- 
posed of  a  fine,  round,  yellow  sand.    During 


to  -55  per  cent  of  the  transporting  water 
pumped,  and  in  August  the  corresponding 
percentage  was  49.  Only  sand  was  moved  in 
those  three  months.  In  October  of  the  same 
year  clay  alone  was  handled  and  the  solids 
transported  were  equal  in  volume  to  16  per 
cent  of  the  water  used.  On  an  average  the 
amoimt  of  soil  transported  was  equivalent  to 
38%  per  cent  of  the  volume  of  the  transport- 
ing water.  The  quantity  of  water  pumped  was 
determined  from  the  guaranteed  efficiency  and 
the  efficiency  curve,  furnished  by  the  pump 
builders,  in  conjunction  with  the  pressure 
pumped  against,  which  was  read  from  a  gage 
at  15  minute  intervals.  A  close  view  of  the 
hvdraulic    fill,    the    sluicing    trestle    and    the 


The  construction  of  the  sluicecjn  ^ujl, 
was  begun  in  the  spring  of  19'  bb^ 
back  channel  out  of  service  and  o^S  ?* 
stream  flow  back  into  the  main  ch^^i?! 
position  of  the  temporarj-  gates  w-lj  b>«»J 
the  stream  flow  through  the  spill-l  S^ 
until  the  plant  was  completed  ar^^T*^ 
the  sectional  view  given  by  Fig  3         '" 

COXCRETE    MI.XTURES   USEI 

The  aggregate  in  all  concrete  miBr«B5«i 
was  pit  run  gravel  having  about  ner^ 
voids.  Various  mixtures  were  u.1^in!? 
ing  to  the  service  conditions  imped  ^k^ 
concrete  in  different  parts  of  the  siq^™ 

The  gravel  was  taken  from  a  :,"~^: 
from  the  work.     A  Monighan  tx. 
1%   cu.  yd.  bucket   was  used  b.: 
ping  and  for  loading  the  6  at  v  .3™    « 
temporary  standard  gage  electric  r!w-.r  -^i 
built  out  to  the  gravel  pit  ~ 

All  concrete  was  mixed  in  No  : 
Engineering    and    Contracting  C- 
The  gravel  was  dumped  into  a  b. : 
dump    cars  and  elevated  by  means : 
elevators  into  an  elevated  bin,  wr 
fed   by   gravity,   as   desired,  into 
The   mixer   dumped   directly  intc 
Koppel    cars.    Only    a    half  yard 
was  dumped  into  a  car.  however 
car  was  pushed  by  one  man  out  : 
on   the   trestle,   where   it  was  du- 
concrete  was  spouted  from  the  trr 
forms.     A  trestle,  built  largely  o:' 
ber,   was   constructed   over  the  i " 
penstock   and   spillway   sections  f 
pose. 

Fig.  8  is  a  general  outline  plan  : 
The  concrete  is  divided  into  sect;-, 
venience  in  cost  keeping.    The  nurr  • 
on  this  plan   also   serve  as  an  :-. 
various    concrete    mixtures   emp!:; 
the    specifications    which    follon 
Crete  used   may  be  divided  intc  ■ 
classes,  namely,  mass  concrete  k- 
crete.     Mass    concrete   consists    :■ 
slabs  or  masses  18  ins.  and  over 
which   contain   no   reinforcing  ste 
reinforcing   steel,    spaced   more  t; 
on   centers.     Mass  concrete  is  ct 
the    odd.  numbers    and    thin   con:- 
even  numbers  shown  on  the  diij- 
8.     Thin   concrete  consists  of  vi 
small    masses    less   than    18  ins 
with    or    without    reinforcing   ste-i 
forced  concrete  of  any  thiclmes?  r 
in  the  above  specification  for  r.; 

Mass  Concrete. — No.  1  include? 
wall  and   footings  imder  same  ■:■ 
side  of  the  power  house  extend  :- 
joint  between  the  power  house  a." 
to    the    downstream   end  of  the 
is   a   1 :7   concrete.     No.   3 
wall  between  the  spillway 
and    its   extension    as    a  p 
stream  to  the  end  of  the  spil 
cross  w^alls  which  extend  tun 
slab    are   included.     This   is 
No.  5  includes  all  of  the  spillway 
base  slab  from  the  upstream  lir 
way  section,  but  not  including  f 
12-in.  apron,  to  the  lower  side 
The  lower  5   ft   of  this  slab  ur 
section  is  a  1 :9%  concrete  or  !h 
cement  to  the  cubic  vard.  and  th' 
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Fig.  2 — Longitudinal  Section  Through  Center     of  Turbines. 


water  supply  hne  is  shown  in  Fig.  7.  The 
horizontal  longitudinal  braces  between  trestle 
bents  indicate  the  level  of  the  track  on  which 
cars  were  operated  in  conveying  concrete  for 
the  core  wall. 


of  this  slab  is  a  1 :7  concreWi  Nts.  9  - 
are  all  1 :7  concrete.     No.  7  is  the  ' 
wall  between  gate  No.  1  and  gate 
9  is  the  4  ft.  thick  wall  between   ■■ 
and  sate  No.  8.   No.  11  includes  tht»  ■  ■«« 
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vails   of   the   spillway,    respectively,  - 
center  of  the  inclined  slabs  of  the 
n  and  at  the  downstream  edge  of 


in  walls  within  2  ft. 


149.00   at   the   [.eiistuck   lic.r   level   and   IOl'.W 
at  the__headgate  sills  and  to  construction  joints 
ahove  or  below  the  pen- 


3C  ttirmcdiote  her 
'd  ■Tsnpcrarui 


Fig.   3 — Section   Through   Center  of   Tainter     Gates. 


(,  but  does  not  include  the  upstream 
,'  gate  section,  which  is  No.  32. 
Iii.rele. — No.  "2  is  the  complete  up- 
ig  wall  at  the  southwesterly  corner 
iistocks  as  far  downstream  as  the 
1  joint.  This  was  specified  as  1 :" 
(but  the  voids  were  filled.  No.  4  is 
lly  core  wall.  This  is  a  1:")%  con- 
•  a  is  the  southerly  retaining  or 
:  from  the  southwesterly  corner  of 

■  house.  This  is  a  1 :7  minimum 
i  tilled.  No.  8  is  the  southeasterly 
I  along  the  tailrace  from  the  down- 
i.'  of  the  power  house  and  includes 
1  lar  reinforced  runway  or  deck  slab 
1  of  this  wall  next  to  the  power 
'is  is  a  1:7  minimum  with  the  voids 
[  10  is  the  tailrace  apron  bounded 
I  ansion  joints.    This  is  1 :5%.     No. 

es  all  of  the  concrete  in  the  power 

?dations    and    pow-er     house     floor 

]  rom  wall  No.  1  and  up  to  expan- 

iistruction  joints  at  the  powerhouse 

boundarv  walls  within  2  ft.  above 

I    said     floor.      This     is     a     1  :o% 

for     all     thin     work,      but     w-alls 

and     more      in     thickness      which 

■  1(1  be  nm  with  a  1 :7  concrete  were 
ith  1 :7.  No.  14  comprises  the  con- 
he   power    house    above    the    main 

1  at  elevation  151.00  or  above  con- 
loints  in  boundary  walls  within  2 
nr  below  said  floor.  Concrete  as 
'■r  No.  12.  No.  IG  comprises  all  of 
:te   under    the    penstocks    upstream 


stock  floor.  No.  U;  includes  all  of  the  con- 
crete under  the  racks  up  to  elevation  148.00 
and  152.00.  The  toothings  which  are  cut  into 
the   clay   below   the   base   slab   are   1 :7.     The 


and  the  retaining  wall  on  the  south  side  of 
the  penstock  as  far  easterly  downstream  as 
the  joint  at  the  power  house,  but  docs  not  in- 
clude the  retaining  wall  upstream  from  the 
transformer  pit  and  switch  gallery,  which  is  a 
part  of  No.  14.  No.  18  includes  all  concrete 
deck,  runway  and  floor  over  the  penstocks, 
gates  and  racks.  No  1  is  a  1 :5%  concrete  ex- 
cept the  heavy  walls  4  ft.  to  (i  ft.  in  thick- 
ness, which  bound  the  penstocks  on  the  north 
and  south  sides  respectively.  These  heavy 
walls  are  of  a  1 :7  concrete.  No.  30  includes 
the  12  in.  apron  upstream  from  the  temporary 
openings  under  Tainter  gates.  This  is  1:7. 
No.  32  comprises  the  inclined  deck  slabs  of 
Tainter  gates  and  the  upstream  transverse  wall 
on  which  the  inclined  slabs  rest.  This  is  a 
1  :o%  concrete,  as  is  also  No.  34.  No.  34  is 
the  runway  or  bridge  over  the  Tainter  gates, 
extending  from  the  north  retaining  wall  across 
..ic  log  cnute.     Nos.  36,  38,  40,  42,  44  and  46 


*Zl3 


Fig.   5 — General    Construction    View. 


base  slab  itself  and  all  of  the  thin  work 
around  the  draft  tubes  up  to  elevation  145. ,50 
is  1 :5%.  Between  elevation  145.50  and  the 
penstock  and  rack  floor  level  is  1 :7.  As  far 
as  possible  all  heavy  walls  extending  up  and 
downstream  included  in  No.  16  are  1 :7  con- 
crete. No.  18  comprises  all  of  the  concrete 
penstock    walls    above    the    penstock    floor    or 


are  the  several  sections  separated  by  con- 
struction and  expansion  joints  of  the  north- 
erly retaining  wall,  complete  with  footings, 
fish  chute  and  any  other  attachments  which 
are  a  part  of  said  wall.  These  are  1 :7  with 
voids  filled,  except  that  the  outside,  bottom 
and  cover  of  fish  chute  are  1 :5%.  No.  48 
comprises  the  three  rows  of  apron  slabs,  51  ft. 


Iter  Headgate  and  Upstream  End 
of  Turbine  Unit. 


Fig.  6 — Hydraulicking  for  Earth  Dam. 


•  expansion   joint   between   penstocks  above   construction   joints   within   2    ft.   above  total    width,   at   the   downstream   edge   of   the 

house,  including  the  southerly  log  or  below  the  penstock  floor,  and  includes  the  spillway    apron.      Nos.   48   and   50    are    1 :5%. 

upstream   from    the   power    house  wall  between,  penstocks  and   log  chutes  above  No.  50  comprises  the  apron  slabs,  34  ft.  width, 

1'^'  extends    upward   to    elevation  said    construction    joists    near    penstock    floor  next    adjacent   to    No.   48   upstream.      No.   52^ 
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comprises  the  remaining  spillway  apron  slabs, 
about  50  ft.  in  width,  extending  up  to  the 
line  of  the  weir.     This  is  a  1 :7  concrete.     No. 


ducting  tests  on  the  efficienc_v  of  the  hydro- 
electric machinery,  were  built  as  parts  of  the 
plant.     Fig.  9  shows  the  position  of  the  test- 


end  of  the  draft  tube.  Two  bencl 
fixed  at  the  sides  of  each  turbir 
based  upon  the  elevations  of  tl 
float    gage    readings    of    the   hea 


'parks  «■„, 
nunie  and 
e  benches, 


^"^    a^tov-    jv.«ii,..6o    ^L    LUC   iieafater  1p   i 
ere  made,  the  float  consisting  oil  ct».i . 
c.aached  to  a  weighted   tin  float.  GajP^""^ 
slants  were  taken  and  checked  fin  tf 
time  during  the  test.    Tailwater  tL,j(," 
measured  over  benches  fixed  on  t|  two 
of   each   tailrace.     Tape  readingsyere  mad 


Fig.     7 — Hydraulicking     on     Earth     Dam     at    Cooke. 


54  comprises  the  floor  of  the  log  chute,  in- 
cluding any  reinforced  cross  girders  support- 
ing this  floor  between  the  log  chute  walls. 
Also  the  nine  concrete  struts  18"x"24"  in  size 
between  these  walls  and  the  curtain  wall  be- 
tween log  chute  walls  at  the  upstream  end 
above  elevation  137.00.  iS'os.  -Vl  and  5(j  are 
built  of  a  1  :5%  concrete.  No  5(1  is  the  north- 
erly core  wall.  The  penstock  walls  are  abso- 
lutely water  tight  under  a  30  ft.  head. 

TESTS    OK   TURMNES. 

The  hydroelectric  equipment  is  as  follows: 
Three  Allis-Chalmers  quadruplex,  horizontal, 
open  flume  turbines,  with  50  in.  "E"  runners, 
rated  at  4,150  h.  p.  each  at  38  ft.  head,  18o 
r.  p.  m.,  regulated  by  .Allis-Chalmers  oil  pres- 
sure type  No.  3  governors.  These  turbines  are 
direct  connected  to  3.3.33  K.  V.  A.,  2,500  volt, 
180  r.  p.  m.,  60  cycle.  3  phase  General  Electric 
generators,  with  32  k.  w.  direct  connected  ex- 
citers. The  turbines  receive  water  from  the 
storage  reservoirs  through  approximately  2,500 
sq.  ft.  .gross  area  of  trash  rocks  built  up  of 
3%.x5/16  in  bars,  spaced  on  2  in.  centers.  Dur- 
mg  the  tests  the  individual  turbine  pits  were 
closed  oflf  by  means  of  the  Tainter  gates. 
The  two  separate  twin  turbines  of  each  unit 
dischar.ged   into   separate   draft   tulies.   that   of 


S'l-r    ^'^iW^t 
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Fig.  8 — Diagram  of  Dam   Showing   Locations 
of  Various  Concrete  Mixtures  Employed. 


ing  weir  in  plan,  and  Fig.  10  is  a  cross-section 
of  the  weir.  . 

Head  Measurement. — The  efifective  head  was 
taken    as   the    difiference    in    elevations    of    the 


directly  from  these  bench  marksij  thp  t  'i 
water  elevation.  In  addition  tcfhesj  t 
readings  a  float  gage  was  inst^d  in  ^^ 
middle  flume.  No.  2  turbine,  on  l|  insi(j>  ; 
the  downstream  power  house  wa  and  th '! 
readings  were  taken  continuouslviliroirl,!,"^^ 
the  test.  For  all  practical  purpos'ethev  check 
absolutely  with  the  readings  in  it  (iL,.'^ 
flumes. 

Water  Consumption. — The  wat  used  h 
the  turbines  during  the  variousests  were 
measured  by  a  sharp  edge  weir  w  end  con 
tractions  suppressed.  Weir  crest  ■$  li«i;  ft 
in  length,  and  the  flow  over  the  "jr  varied 
from  0.9  ft.  to  2.4  ft.  above  the'ei- 
The  weir  crest  was  placed  at  ;  e 
of  142.05.  The  average  elevat  ,!,( 
bottom  of  the  channel  below  thcVeir  .-rest 
was  approximately  132  to  135,  whiithe  aver- 
age elevation  of  the  bottom  of  thdiannel  5.5 
ft.  upstream  from  the  weir  crest  v;  1)2,  liii^ 
figure  having  been  used  in  deteiininrr  ihf 
area  which  fixed  the  velocity  of  th|   iari. 

Ventilation    was    provided    for  • 
three  6   in.  planks  just  below  tlie.i 
extending    horizontally    downstre? 
complete  breaks  were  made  in  the  \Km%  slitei 
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Fig.    9 — Plan    Showing    Arrangements    Made    for   Testing   Turbine    Efficier'. 


Runway  [1 18550 


date! 
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Details  35  sfjomn 


the  back  turbine  dividing  nito  two  branches 
so  as  to  clear  the  down  stream  draft  tul)e. 
Permanent  appurtenances,  for  purposes  of  con- 


headwater  between  the  two  twin  turbines  and 
the  tailwater  at  the  down  stream  wall  of  the 
power  house  about  40  ft.   from  the  discharge 


of  water.     This  down-stream  taiUv-i  -■■ 
tion  varied  from  139  to  141  ft.  • 

The  elevation  of  the  water  abovthe  wci 
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■  measured  bv  means  of  four  hook 
!-ed  in  barrels  which  were  connected 
I'of  pipes  to  the  tailrace.  These  pipe 
,s  for  gages  Nos.  2  and  4  extended 

El  14200.  . 

UT-^l^—li 'i PI  8II4  Ig  . 
■  .""''?'  '''^^C--sl-''g^''^^s  SIg 


weir  crest  and  ii  beinK  —  where  V  is  velocity 
ot  ajiproach.     It  was   further  agreed  upon  to 


Fig.   10 — Cross-Section   of  Testing    Weir. 


lenings  in  the  side  walls  of  the  chan- 
gages  \os.  1  and  3  were  piped  to 
ungs  in  the  horizontal  top  of  con- 
estals,  spaced  so  as  to  divide  the 
1  about  three  equal  parts.  The  open- 
lich  the  gage  barrels  were  piped  were 
]>  ft.  upstream  from  the  weir  crest 
jd  approximatelv  8  ft.  below  the  weir 
I 

vation    of   the   water    levels   in    the 
;Sre  taken  by  means  of  Gurlty  hook 
hich    were     set     by     means     of     a 
'   level.    After  setting  gages  the  con- 
determined  for  each  gage  and  used 
ing  the  actual  sage  readings.     The 
litions  were  excellent  at  all  times, 
i  agreed  to  base  quantity  calculations 
,  regular  Francis  formula,  correcting 
■  ty  of  approach.     The  velocity  of  ap- 
is agreed  upon  as  the  mean  velocity 
annel  figured  from  quantity  and  full 
on,  basing  this  latter  upon   the  ele- 
the  channel  bottom  of  132.54  ft.  The 
ised  in  computing  quantities  was  as 

Q  =  3.53LH''  where 

H^  =  [(D-|-h)*~h*]. 

the  measured    elevation    over   the 


consider,  the  wcigln  of   water  in  making  cal- 
culations as  62.4  lbs.  per  cu.  ft. 

B.  II.  P.  Output. — The  power  developed  by 


selves.  Shop  tests  on  the  generators  were 
used  in  calculating  tho  output  of  the  units. 
Electrical  readings  during  all  of  the  tests 
were  taken  by  a  representative  of  the  Electric 
Test  Laboratories  of  New  York. 

The  load  was  secured  by  means  of  four 
water  rheostats,  located  in  the  tail  race.  Tur- 
bine gates  were  adjusted  to  desired  openings 
bv  means  of  the  mechanical  hand  gear,  and  the 
speed  adjusted  to  180  R.  P.  M.  by  means  of 
varving  the  load  by  the  rheostats.  Actual  gate 
openings  were  obtained,  as  a  special  calibration 
scale  was  placed  on  the  indicator  at  the  regu- 
lating mechanism  reading  directly  to  inches 
openings  of  the  downstream  guide  vane,  f-tuns 
were  of  approximately  L")  to  25  minutes  dura- 
tion at  each  gate  setting  after  the  desired  con- 
ditions had  become  constant. 

The  results  of  the  oflicial  efficiency  test 
made  on  unit  No.  3  are  shown  on  Fig.  11.  It 
will  be  noted  that  a  maximum  etTiciency^of  89 
per  cent  and  a  half  load  efficiency  of  79  per 
cent  were  obtained,  tho  corresponding  guaran- 
tees being  84  per  cent  and  7.5  per  cent. 

The  notable  feature  in  connection  with  these 
test  results  is  the  fact  that  the  obtained  effi- 
ciency curve  so  closely  parallels  the  guarantee 
curve.  This  was  in  evidence  not  only  for 
unit  No.  3  on  which  the  official  run  was  made 
but  also  in  connection  with  the  check  tests 
made  on  units  Nos.  2  and  1. 

.\fter  the  runners  were  designed  and  built, 
one  of  them  was  tested  at  the  Holyokc  testing 
flume,  showing  results  exactly  corresponding 
to  those  later  obtained  in  the  power  plant.  It 
is  unusual  that  such  a  ilioroupli  check  is  avail- 
able on  commercial  units  of  this  size  and 
furnishes  reliable  data  indicating  that  ad- 
vanced hydraulic  turbine  design  is  on  an  exact 
scientific  basis,  including  not  only  the  runner 
design,  upon  which  so  much  stress  has  always 
been  laid,  but  also  the  correlative  factors  of 
guide  vanes,  casings,  draft  tube,  etc. 

CAMP   REGULATIONS. 

.-\s  a  part  of  the  plan  for  maintaining  order 
in  the  camp,  insuring  compliance  with  proper 
sanitary  regulations,  and  for  providing  suit- 
able living  accommodations  for  the  persons 
employed  in  the  construction  of  the  dam  and 
power  plant,  various  agreements  were  entered 
into  between  the  company  and  individuals 
whereby  the  company  granted  permission  to 
the  individual  to  occupy  certain  property,  sub- 
ject to  regulations.  .^  tract  of  land  was  sub- 
divided and  laid  off  in  building  lots,  w-ith 
streets  and  alleys.  The  occupant  of  a  lot 
was  given  permission  to  erect  a  dwelling  upon 
it.  .■\bout  70  houses  were  erected.  The  com- 
pany furnished  a  water  supply  which  was 
punVpcd  from  the  ."Xu  Sable  River  above  the 
dam  and  distributed  in  pipe  lines  laid  in  the 
streets  of  the  construction  vdlage.  A  sewer 
system  also  was  provided  with  a  slop  or  drain 
inlet  common  to  every  four  lots.  No  charge 
was  made  for  this  .service.  Permits  were 
.granted,  when  desired,  to  connect  a  house 
brancli  drain  to  the  common  drains  and 
sewers. 

Each    occupant    was    given     permission    to 
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Fig.    11 — Curves   Showing 


Guaranteed    and 
Turbine. 


Test    Efficiencies    of    Allis-Chalmers 


the  turbines  was  measured  by  means  of  elec-  board 
trical  readings  on  the  generators,  correction  family 
being  made  for  losses  in  the  generators  them-      to    be 


two    relatives    besides    his    immediate 

No  poultry  or  live  stock  was  allowed 

kept   on   the   premises.     All   dwellings 


644 


ENGINEERING     &     CONTRACTING 


Vol.  XXXV 


were  adequately  screened  and  the  occupant 
was  required  to  maintain  the  screens  in  good 
condition. 

Occupants  were  required  to  maintain  the 
premises  in  a  clean  and  sanitary  condition.  AH 
slops  and  waste  liquid  which  would  pass 
through  the  drain  grating  were  disposed  of 
in  that  manner.  All  solid  waste  materials 
were  either  burned  or  buried  on  the  premises 
in  small  pits  not  less  than  2  ft.  deep.  These 
pits  were  kept  tightly  covered.  When  filled 
within  8  ins.  of  the  surface  the  pits  were  filled 
with  earth.  No  slops  or  wastes  were  thrown 
on  the  ground  nor  retained  on  the  premises 
undisposed  of  for  more  than  24  hours. 

OPERATION. 

The  Cooke  plant  was  p;!t  in  operation  in 
February,  1SU2.  The  high  tension  line  runs 
in  a  southwesterly  direction  to  the  sub-station 
located  at  Zilwaukee,  a  suburb  of  Saginaw. 
At  this  sub-.station  current  is  stepped  down 
for  consumption  in  Saginaw  and  Bay  City. 
The  high  tension  line  continues  on  in  a  south- 
easterly direction  to  Flint,  the  present  end  of 
the  high  voltage  line.  During  the  coming 
summer  the  high  tension  line  will  be  con- 
nected with  lines  now  running  to  Owosso  and 
Lansing,  and  later  on  to  Battle  Creek.  The 
latter  city  is  2o0  miles  from  the  Cooke  plant. 
The  voltage  on  the  high  tension  line  is  140,000, 
the  highest  in  the  world. 

No  part  of  the  construction  has  been  by 
contract,  all  work  being  done  within  the 
owners'  organization.  The  executive  com- 
mittee is  composed  of  Mr.  W.  A.  Foote  of 
Jackson,  Mich.,  and  Messrs.  W.  M.  Eaton 
and  B.  C.  Cobb  of  the  firm  of  Hodenpvl, 
Hardy  &  Co.,  14  Wall  St..  New  York  City, 
all  practical  and  experienced  men. 

i\Ir.  Wm.  G.  Fargo  is  hydraulic  engineer 
for  both  the  completed  Cooke  Development 
and  the  Five  Channels  Development  under 
construction.  A  topographical  survey  of  the 
entire  basin  of  the  .-Xu  Sable  River  was  made 
by  his  force  of  engineers  in  1908  and  1909. 
and  studies  are  now  being  made  for  a  third 
development.  Mr.  J.  B.  Foote.  in  addition  to 
his  many  other  official  obligations  to  electric 
properties  in  Michigan,  is  general  manager 
and  electrical  engineer  and  is  responsible  for 
the  design,  construction  and  operation  of  the 
unusual  electric  installation  herein  mentioned. 


Some  Principles  and  Conditions  Affect- 
ing the  Selection  of  a  Water 
Wheel  Unit. 

Some  of  the  principles  and  conditions  afifect- 
mg  the  selection  of  a  water  wheel  unit  w-ere 
given  in  recent  piper  by  O.  B.  Cold^vell, 
before  the  Portland,  Oregon,  meeting  of  the 
Pacific  Coast  Branch  of  the  American  Insti- 
tute of  Electrical  Engineers,  as  reoorted  in 
the  Journal  of  Electricity.  Power  and  Gas  of 
San  Francisco.  An  abstract  of  the  paper  fol- 
lows : 

The  conditions  which  must  be  met  with  in 
the  particular  plant  where  the  installation  is 
to  be  made  determine  the  general  make-up  of 
the  unit.  Water  wheels  may  have  but  a  .single 
runner,  may  have  a  pair  of  runners,  or  for 
low  heads,  four  or  even  six  runners  to  tlie 
unit.  In  some  places  a  vertical  design  of  unit 
IS  required,  while  in  others  horizontal  units 
best  suit  the  conditions  in  manv  instances,  it 
is  merely  a  matter  of  taste,  but'in  most  cases 
there  are  features  which  influence  the  selec- 
tionof  horizontal  or  vertical  units. 

When  a  pair  of  wheels  is  used,  it  must  be 
determined  whether  an  outward  discharge  or 
a  bottom  center  discharge  is  the  more  desir- 
able. Both  schemes  are  used,  one  involving  a 
single   draft   tube,   the  other   two  draft   tubes. 

When  low  heads  are  met  with,  open  flumes 
are  possible  and  a  properly  arranged  open 
flume  may  take  the  place  of  the  closed  flume. 
In  high  head  work  it  is,  of  course,  necessary 
to  use  a  closed  flume. 

The  housing  enclosing  the  runners  mav  have 
various  forms.  For  instance,  it  can  be  a'  scroll 
case  design  or  a  cylindrical  design ;  it  can  be 
made  out  of  cast  iron,  cast  steel  or  steel  plate 
•or  may  even  be  formed  in  concrete.  The  scroll 
•case    has    high    economy    on    account    of    the 


water  passages  being  designed  so  as  to  give  a 
proper  increase  in  velocity  before  the  water 
enters   the  runners. 

There  are  many  other  types  of  flumes,  such 
as  the  cone  shaped  type.  This  type  has  or- 
dinarily high  econonn-.  but  has  the  disadvan- 
tage of  a  bearing  which  is  not  readily  acces- 
sible. 

Consideration  must  be  given  as  to  whether 
the  inlet  of  the  unit  is  to  be  beneath  the  floor 
line  or  above;  the  general  question  of  acces- 
sibility of  the  various  parts  of  the  unit,  the 
location  of  the  governor,  and  many  other 
points  must  be  given  attention.  Racks  of 
ample  area  must  be  provided  at  the  intake 
in  order  that  there  may  be  low  velocities 
through  same  and  little  loss  of  head.  The  pipe 
line  must  have  careful  consideration  and 
proper  velocities  must  be  selected. 

In  plants  with  long  pipe  lines,  the  speed 
regulation  and  the  consequent  pressure  varia- 
tion is  of  great  importance;  as  the  latter  has 
to  do  with  the  strength  necessary  and.  there- 
fore, the  design  of  the  pipe  line.  In  some 
cases,  pressure  regulators  are  necessary,  .\gain. 
surge  tanks  may  be  used.  The  draft  tube  must 
have  proper  attention  and  the  tail-race  be  such 
as  to  give  low  velocities.  If  the  tail-race 
is  restricted,  the  total  head  is  affected. 

In  order  that  the  purchaser  and  water  wheel 
manufacturer  may  have  at  hand  when  the 
wheel  is  being  designed  data  covering  all  of 
the  points  which  should  enter  into  the  design, 
it  has  been  thought  advisable  to  give  a  list 
of  questions  which  should  be  filled  out  as 
completely  as  possible  by  the  purchaser  and 
sent  to  the  manufacturing  company  for  use 
when   making  his   wheel. 

DAT.\  TO  BE  GIVEX  TO  WATER  WHEEL 
MANUFACTURER. 

1.  Xuinber   of   units. 

2.  Horsepower  of  water  wheels. 

3.  Kw.  of  generator. 

4.  Total  head. 

't.  Open  flume  or  closed  flume, 
d.   If  closed  flume,  what  is  number  of  pipes? 
7.  What  kind  of  pipe? — wooden  stave,  steel  or 
concrete? 

5.  Diameter  of  pipes. 

9.  Effective  head  (unless  design  of  all  water 
passages  to  and  from  wheel  is  left  to  water 
wheel  manufacturer). 

10.  Head  water   elevation. 

11.  Floor  elevation. 

12.  Tail  water  elevation. 

13.  Head  variable,  if  so,  what  is  normal  oper- 
ating head? 

H.  If  head  is  variable,  what  is  the  range  of 
variation? 

1.5.  How  important  is  power  and  economy  at 
lowest  head? 

16.  Speed  of  generator,  if  already  decided. 

17.  If  speed  of  generator  is  not  decided,  name 
speeds  which  seem  to  purchaser  most  desirable 
and  ask  recommendations. 

IS.  Flywheel  effect  of  generator. 

19.  What  speed  regulation  is  desired  for  differ- 
ent load  changes? 

20.  Will  units  run  in  parallel  with  other 
plants?  If  so,  give  general  characteristics  of 
such  plants. 

21.  If  running  in  parallel  with  other  plants, 
can  these  plants  be  used  to  regulate  the  system? 

22.  What  is  the  character  of  load  factor? 

23.  "OTiat  is  the  nature  of  water  (silty  or 
clear)  ? 

24.  What  date  shipment  of  material  is  desired. 
2o.  Advise  if  it  is  expected  that  manufacturer 

shall  furnish  governor. 

26.  Give  sketches  of  power  plant  site. 

27.  Give  information  as  to  what  is  to  be  ex- 
pected in  the  way  of  guarantees. 

25.  Give  any  other  information  which  you 
think  -would  influence  the  design  of  the  wheel. 

It  will  not  be  attempted  here  to  outline 
the  specifications  which  should  be  made  out 
to  cover  the  purchase  of  the  water  wdieel  unit, 
but  a  list  of  data  which  should  be  supplied 
by  the  vv'ater  wheel  company  is  offered. 
DATA  TO  BE  .SUPPLIED  TO  PURCHASER  BY 
WATER  WHEEL  MANUFACTURER. 

1.  A  check  of  the  calculation  on  effective 
head. 

2.  Horsepower  guarantee  at  normal  head. 


3.  Guarantee  at  other  heads.  ii«.j 
iable.  T^  '^  var 

4.  Speed  guarantee,  including  rw. , 

5.  Recommendation    for    best  s^rt  J'^'P'sfl 
has  not  been  determined.  "  ''*^' 

6.  Speed  regulation  guarantees. 

7.  Efficiency  guarantees  at  fuIlLi   ■ 
and  y,  load.  ^  "'  "■'- 

S.  Point  of   greatest   efficiency 
value  of  same  in  per  cent. 

9.  Efficiency    guarantee    for    ainabu 
conditions.  ™''' 

10.  If   water    wheel     manufactui    ,„„ 
governor,  give  information  as  to  tiltype  m 
power  required  to  operate  same,  a»  what  i 
iation  in  speed  win  not  be  exceed  befor  ft 
governor  will  begin  to  readjust  gas        ' 
change  of  load,  either  gradual  or  s  Jea 

In  what  time  will  governor  comttelv-n. 
close  gates?  J    '  ' 

Within  how  many  seconds  will  thspeed  of  li 
unit   be    restored  to  normal? 

11.  Complete      drawings     showin 
proposed. 

12.  Complete    description    of    ni; 
posed. 

13.  Guarantee  of  durability. 

14.  Guarantee  of  shipment. 


">eel  aiK 


ftiniishes 
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The  Decision  of  the  Supren  Court  o! 

Ohio  on  the  Constitution itv   ' 

the     Ohio     Stream    dI 

lution    Law. 

On   April   2,    1912,   the    Suprci, 
Ohio   handed   down   a   decision   i 
"Bense  Act"  to  be  constitutional 
Act   is   the   Ohio  law   which  del. 
authority  to  the  State  Board  of 
matters  relating  to  the  pollution 
of  the  State  by  sewage  and  other 
municipalities,    institutions,   or   m 
plants.    Where  such  pollution  is  t 
the   State    Board   of   Health   ma; 
purification  of  the  sewage  or  otht 
may   compel   the   purification   of 
supplies  where  it  is  found  that  t 
water    supply    is     impure    and    ■ 
health.     The  act  also  gives  the  t 
ity  to  investigate  the  condition  . 
sewage  purification  works  and  in 
changes  to  be  made  in  construct! 
od    of    operation    as    will     bring  k 
desired,  and  to  fix  a  time  at  whi  thi 
must  be  completed,   which  time  ' !' 
subject  to   the  approval  of  the  ,^ 
attorney  general,  and  it  is  further 
the  act,  that  when  such  order  sn 
not  acceptable  to  any  city,  village 
or   owner   affected   thereby,   it,  " 
have  the  right  of  appeal  of  the  (\- 
necessity  and  reasonableness  of  - 
two  reputable  and  experienced  s 
neers,   oue^  to   be  chosen   by  the 
corporation  or  owner,  the  other  ' 
by  the  state  board  of  health,  but  t 
chosen  shall  not  be  a  regular  emi 
board,  and  if  these  engineers  ari 
agree,  then  they  shall  choose  a  'I 
of   like   standing.     The   engineers 
such  board  of   reference  shall  li.. 
affirm,  modify  or  reject  the  order 
board  of  health  submitted  to  thti - 
decision  shall  be  final. 

It  is  further  provided  that  no  ci  or 
that  is  now  discharging  sewage  in 
which   separates  the   state  of  Oli  ' 
other  state,  shall  be  required  to  ii' 
purification    works   as   long  as  tli  ' 
sewage  of  cities  or  villages  of  aii} 
is   discharged  into  the   river  abcn 
city  or  village. 

The   Greenville   case   is   the    or 
where  the  action  of  the  Board  ha-  - 
into  court.     This  is  the  case  in  wli 
stitutionality   of   the   Bense  Act 
upon  by  the  Supreme  Court. 

Following  complaint  in  writing  ' 
tees  of  Greenville  township  that  : 
was  being  created  by  the  city  ol  t  ■ 
discharging  its  sewage  into  Greer  'x 
the  Board  investigated  the  cond  i 
plained  of  and  finally  on  Sept.  '2  J 
dered  the  city  to  purify  its  sewagm  ■'  '■' 
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sfactory  to  the   Board,   on   or   before 

itv  officials  at  hrst  declined  to  carry 
order  for  the  reasons,  among  others, 
cit)-  was  heavily  in  debt  and  had  no 
ith  which  to  comply  with  the  order  of 
•d  and  that  the  debt  incurred  in  build- 
lication  works  would  interfere  with, 
id  prevent  other  improvements  held  by 
ials  to  be  more  important  and  neces- 
n  the  erection  of  a  disposal  plant, 
the  citv  officials  had  not  made  any  ef- 
■arr>'  the  order  into  eflfcct  within  the 
■d  time,  the  Board  notilied  them  on 
1909,  that  they  must  proceed  to  con- 
e  plant  or  the  Board-  would  cause  to 
sed  and  enforced  against  them  the 
and  forfeitures  provided  by  law. 
in,  in  self-defense  and  not  because 
iidered  the  findings  and  orders  of  the 
jst  and  reasonable  or  warranted  by 
ing  conditions,  the  city  officials  passed 
ited  the  necessary  resolutions  to  pro- 
carry  out  the  Board's   findings  and 

1  point  the  City  of  Greenville,  by  its 
itor,  filed  a  petition,  in  the  courts  of 
pleas  of  the  county  in  which  the  city 
.  which  alleged  that  the  findings  were 
!t  to  warrant  the  orders  and  that  the 
:t  was  unconstitutional.  The  petition 
It  a  temporary  injunction  be  issued 
the  city  council,  and  other  city  of- 
d  their  successors  in  office,  from  is- 
I  selling  the  bonds  of  the  city  for  the 
of  constructing  the  disposal  works, 
the  State  Board  of  Health  be  en- 
om  taking  any  steps  to  enforce  its 
ind  orders,  and  from  imposing  the 
■fcitures  and  penalties  provided  by 
e  .\ct  against  the  city  officials  for 
comply  therewith. 

petition  a  motion  was  filed  by  the 
ird  to  require  the  city  to  separately 
number  its  causes  of  action.  .-Ke- 
en May  20,  1910,  an  amended  peti- 
hled  setting  forth  three  causes  of 
lid  asking  for  an  injunction  as  be- 
I  this  amended  petition  a  demurrer 
by  the  Board  which  was  sustained  by 
I  on  pleas  court  and  the  city's  petition 
lissed.  From  this  judgment  the  city 
to  the  circuit  court  and  that  court 
I  the  demurrer  to  the  amended  petition 
H  been  filed  by  the  State  Board  of 
ifhe  case  was  then  carried  to  the  su- 
iirt  where,  by  the  mutual  consent  of 
IS  to  the  controversy,  the  only  ques- 
litted  for  determination  was  the  cou- 
nty of  the  Bense  -\ct. 
nstitutionality  of  the  .-Kct  was  as- 
ithe  city  upon  four  points.  The  points 
■presented  in  order  and  the  judicial 
]  on  them  ^re  stated  in  substance. 
'  .\ct  provides  for  compulsory  arbi- 
!id  therefore  is  in  conflict  with  sec- 
d  16  of  .\rticle  1  of  the  constitution 
1  te  of  Ohio.  Section  5  provides  that 
^t  of  trial  by  jury  shall  be  inviolate." 
'!  provides  that  "all  courts  shall  be 
i  every  person,  for  any  injury  done 
\i  land,  goods,  person,  or  reputation, 

I  remedy  by  due  course  of  law ;  and 
jTiinistered  without  denial  or  delay." 
j^ioint  the  judges  of  the  supreme 
iniented,  in  substance,  as  f  ollow-s : 

rt  ers  of  a  municipal  corporation  are 
^Mwers.  It  is  a  creation  of  statute 
ii  the  general  assembly  of  Ohio  has 
«n  control  as  it  has  over  any  other 
'^  territory  embraced  within  the  state 
i    the  municipal   legislature   has   such 

II  as  the  legislature  of  the  state  sees 
<\T  upon  it,  and  it  may  grant  or  with- 
lasure.  A  municipality  is  at  best  but 
lency  of  the  state,  and  its  right  to 
i  own  local  affairs  rests  wholly  on  the 

int  of  powers  by  the  general  .issem- 
state.  The  state  is  still  the  sov- 
may  extend,  limit  or  revoke  these 
will.  In  granting  to  a  municipality 
rers  to  be  exercised  for  the  benefit 
lie  health  of  that  municipality  the 
ot  relinquished  its  authority  and  con- 
taportant   particular    over   any    of 


the  territory  coiiiprised  within  the  limits  of  the 
state.  The  duties  and  powers  ot  the  state 
board  of  health  extend  throughout  the  state 
irrespective  of  jiolitioal  divisions  or  territories 
embraced    within    municipalities. 

Th.'  provision  in  this  legislation  by  which  a 
municipality  may  challenge  the  judgment  of  a 
state  board  of  health  and  submit  the  question 
to  a  boanl  of  arbitration  composed  of  men 
skilled  in  sanitary  work  is  a  most  liberal  pro- 
vision so  far  as  municipalities  are  concerned, 
and  far  more  liberal  than  many  of  the  statutes 
relating  to  the  ijowers  ot  a  state  board  ot 
health.  There  is  no  theory  upon  which  a  mere 
agency  of  the  state  ha.s  a  right  to  litigate  the 
right  ot  the  state  to  enforce  through  any  agency 
it  pleases  sanitary  rules  and  regulations  for 
the  preservation  of  the  health  and  comfort  ot 
all  the  peoi.ie  of  the  state. 

The  second  ground  urged  against  the  con- 
stitutionality of  this  .Act  is  that  it  coerces  city 
officials  in  the  compliance  with  the  orders  of 
the  State  Board  of  Health  and  controls  their 
discretion  by  severity  of  penalty,  and  is.  there- 
fore, in  conflict  with  section  1  of  Article  14 
of  the  constiution  of  the  United  States,  which 
provides ;  "No  State  shall  make  or  enforce 
any  law-  which  shall  abridge  the  privileges  or 
immunities  of  citizens  of  the  United  States; 
nor  shall  any  State  deprive  any  person  of  life, 
liberty  or  property,  without  due  process  of 
law :  nor  deny  to  any  person  within  its  juris- 
diction the  equal  protection  of  the  laws."  On 
this  point  the  court  ruled,  substantially,  as 
follows : 

The  state  does  not  seek  to  control  the  discre- 
tion of  the  municipal  authorities  in  this  mat- 
ter, but  on  the  contrary  refuses  to  commit  to 
them  any  discretion  touching  the  particular 
matters  committed  to  the  care  and  control  of 
the  state  board  of  health.  In  so  far  as  they 
are  charged  with  any  duty  in  reference  to  the 
carrying  out  of  the  orders  and  directions  of 
the  state  board  of  health  they  are  ministerial 
officers  only,  and  it  is  fully  settled  that  a  pub- 
lic officer  may  be  required  to  perform  a  minis- 
terial act  and  that  a  failure  or  refusal  by  such 
officer  to  perform  a  ministerial  act  may  be 
made  a  criminal  offense  and  punished  as  a  mis- 
demeanor. The  question  whether  he  is  guilty 
of  this  misdemeanor  is  a  proper  question  for 
judicial  inquiry,  and,  if  he  be  innocent  of  any 
dereliction,  neglect,  or  refusal  on  his  part,  the 
courts  will  protect  him.  The  law  In  this  re- 
spect does  not  seek  to  deprive  him  of  liberty 
or  property  without  due  process  of  law.  nor 
does  it  deny  to  him  equal  protection  of  the  laws. 
In  our  system  of  government  there  is  nothing 
anomalous  in  the  fact  that  an  officer  that  is 
vested  with  official  discretion  in  many  matters 
and  things  pertaining  to  his  office  may  never- 
theless be  required  to  perform  certain  minis- 
terial duties.  In  so  far  as  official  discretion  is 
concerned,  courts  will  not  interfere  unless  he 
is  guilty  of  a  plain  abuse  of  discretion,  but 
ministerial  acts  may  always  be  enforced  and 
there  is  no  constitutional  objection  to  imposing 
tipon  him.  tor  failure  to  perform  ministerial 
duties,  a  fixed  penalty  or  a  penalty  within  fixed 
limits  to  be  imposed  by  the  tribunal  authorized 
to  determine  his  guilt  or  innocence. 

The  third  ground  urged  against  the  consti- 
tutionality of  the  Bense  Act  by  the  lawyers  for 
Greenville  was  that  "it  delegates  the  taxing 
power  of  said  city  to  the  State  Board  of 
Health,  and  therefore  is  in  conflict  with  sec- 
tions 2  and  5  of  Article  12  of  the  constitution 
of  the  State  of  Ohio. 

Section  2  provides  for  taxing,  by  a  uniform 
rule,  of  moneys,  credits,  investments  in  bonds, 
stocks,  joint  stock  companies  or  otherwise; 
and  also  of  real  and  personal  property  accord- 
ing to  its  true  value  in  money,  except  as  to 
certain  bonds,  burying  grounds,  school  houses, 
churches  and  institutions  of  purely  public 
charity  and  property  used  exclusively  for  any 
public  purpose,  and  certain  exemptions  for 
each  individual.  The  comment  of  the  court 
on  this  point  was,  briefly,  as  follows : 

Clearly  this  law  is  not  in  conflict  with  this 
provision  of  the  constitution,  for  all  property 
within  the  city  is  to  be  equally  taxed  and  the 
only  question  that  could  arise  is  as  to  whether 
the    improvement    ordered     is    particularly    re- 


quired by  the  people  of  the  city,  and  is  so 
exclusively  for  their  benefit  that  the  city  alone 
should  bear  the  entire  cost.  About  this  ques- 
tion there  can  be  but  little  doubt.  It  the  city 
possessed  the  absolute  right  to  discharge  its 
sewage  into  a  living  stream  of  water,  thereby 
polluting  the  same  and  destroying  all  riparian 
rights  below  and  creating  a  menace  to  the 
health  and  comfort  ot  those  living  on  the  banks 
ot  this  stream  below  the  point  of  discharge, 
then  it  might  be  said  that  any  change  in  the 
manner  of  sewage  disposal  would  not  be  for 
the  benefit  of  the  city,  but  tor  those  citizens 
of  the  state  residing  below  the  outlet  of  the 
city  sewers.  But  the  city  has  no  such  abso- 
lute right,  and  whenever  this  condition  of  af- 
fairs exists  it  is  right  and  proper  for  the  state 
to  interfere  and  to  prevent  it  from  a  further 
continuance  ot  this  nuisance,  and  the  city  then 
having  no  other  means  tor  disposal  ot  Its  sew- 
age, it  is  primarily  for  its  benefit  that  such  dis- 
posal plant  must  be  established. 

The  disposal  plant  is  tor  the  benefit  ot  the 
residents  ot  the  city.  It  is  the  primary  duty  of 
the  city  to  provide  for  sanitary  disposal  of  its 
sewage,  and  it  is  not  in  violation  ot  any  pro- 
vision ot  the  constitution  that  it  should  bear 
the  entire  cost  ot  erecting  and  maintaining  a 
purification  plant,  and  to  require  it  to  do  so  is 
not  an  arbitrary,  unreasonable  or  unfair  exer- 
cise of  the  police  power  ot  the  state. 

Section  '>  of  Article  XH  provides  that  no 
tax  shall  be  levied  except  in  pursuance  of  law 
and  everv  law  imposing  a  tax  shall  .state  dis- 
tinctly tlie  object  of  the  same  to  which  only 
it  shall  be  applied.  On  this  point  the  court 
connnented,  in  part,  as  follows : 

It  is  difficult  to  see  how  this  legislation  of- 
fends against  this  provision  of  the  constitution. 
It  is  clear  that  this  tax  is  to  be  levied  in  pur- 
suance ot  law,  and  the  object  of  the  taxation 
is  distinctly  stated,  and  there  is  no  intention 
or  effort  to  apply  the  money  raised  thereby  to 
any  other  purpose,  so  that  every  condition  re- 
quired by  the  constitution  in  this  respect  would 
appear  to  be  fully  complied  with,  but  the  con- 
tention that  the  power  to  levy  this  tax  is  taken 
from  the  taxing  authority  ot  the  city  and  con- 
ferred upon  the  state  board  ot  health  is  not 
so  easily  disposed  of.  Section  16  of  article  13 
provides  that  the  general  assembly  -shall  pro- 
vide for  the  organization  of  cities  and  incor- 
porated villages  by  general  laws  and  restricts 
their  power  of  taxation,  assessment,  borrowing 
money,  contracting  debts  and  loaning  their 
credits  so  as  to  prevent  the  abuse  of  such 
power.  By  this  provision  it  will  be  seen  that 
municipal  corporations  have  not  plenary  power 
to  levy  taxes,  but  are  subject  in  that  behalf 
entirely  to  the  will  of  the  general  assembly  of 
Ohio  as  expressed  in  the  statutory  laws  ot  this 
state.  This  law  does  not  pretend  to  clothe  the 
state  board  of  health  with  the  power  to  levy 
taxes,  but  it  does  confer  on  that  board  the 
power  to  determine,  subject  to  the  right  of  ap- 
peal to  a  board  of  arbitrators,  as  therein  pro- 
vided, the  right  to  require  the  city  to  install 
works  or  means  satisfactory  to  the  board  for 
purifying,  or  otherwise  disposing  of  its  sewage, 
and  leaves  to  the  municipal  authorities  the  duty 
of  complying  with  this  order  and  of  providing 
by  taxation  the  means  with  which  to  comply 
therewith.  This  legislation  does  not  differ  in 
any  particular  with  many  other  provisions  re- 
lating to  the  power  of  the  state  board  ot  health. 
We  must  not  overlook  the  fact  that  the  gen- 
eral assembly  is  sovereign.  It  creates  this 
state  board  of  health  as  an  agency  to  assist  it 
in  that  important  function  of  government  look- 
ing to  the  preservation  of  public  health  and 
comfort,  and  authorizes  it  to  determine  what 
will  best  conduce  to  such  ends,  and  then  it 
directs  other  agencies  of  the  government  to 
carry  into  effect  the  orders  and  directions  of 
that  board.  It  could  do  all  this  without  the 
aid  of  any  agency.  The  fact  that  a  principal 
employs  an  agent  in  the  conduct  of  his  busi- 
ness in  no  way  curtails  the  power  and  author- 
ity of  the  principal. 

In  this  case  it  is  apparent  that  the  tax  is 
levied  for  governmental  purposes  clearly  within 
the  powers  ot  the  general  assembly,  notwith- 
standing it  is  especially  for  the  needs  and  the 
benefits  ot  the  city  of  Greenville  and  is  primar- 
ily  for   the    corporate    purposes    of    the    city    of 
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<ireeii\'illc-.  This  fully  appearing  it  is  not  ar- 
i^jlrary  or  unfair  to  require  that  city  to  beai- 
tlie  burden  and  to  conform  to  the  orders  and 
requirements  of  the  state  board  of  health  by 
discontinuing  the  discharge  of  its  sewage  into 
a  living  stream  and  providing  a  proper  dis- 
posal plant,  so  that  the  health  of  not  only  the 
citizens  of  the  state  residing  in  that  city  shall 
be  preserved  and  protected,  but  of  all  the  peo- 
ple in  the  state  coming  in  business  or  social 
relation  with  them.  The  state  would  be  power- 
le.'^s  to  perform  this  important  function  of  gov- 
ernment if  the  local  officers  were  permitted  to 
exercise  their  discretion  in  levying  or  refusing 
to   levy   a   tax    for   that   purpose. 

The  fourth  objection  to  the  Bense  Act, 
urged  by  counsel  for  the  city,  is  as  follows: 
"Said  Act  being  of  a  genera]  nature,  does  not 
have  uniform  operation  throughout  the  state, 
and  is.  therefore,  in  conflict  with  section  26 
of  Article  2  of  the  constitution  of  the  state  of 
Ohio."  That  portion  of  the  Act  said  to  vio- 
late this  provision  of  the' constitution  is  as 
follows;  "Provided  that  no  city  or  village 
tli.-it  is  now  discharging  sewage  into  any  river 
winch  separates  the  state  of  Ohio  from  an- 
other state  shall  be  required  to  install  sewage 
purification  works  as  long  as  tlie  unpuritled 
sewage  of  cities  or  villages  in  any  other  state 
is  discharged  into  said  river  above  said  Ohio 
city  ur  village."  The  substance  of  the  ruling 
of  the  court  on  this  point  is  as  follows  : 

l-]\er>'  law*  is  supposed  to  serve  some  purpose, 
and  it  would  be  absurd  to  impose  burdens  upon 
persons,  corporations,  villages  and  cities  that 
I  onld  not  possibly  work  to  the  public  good  or 
operate  to  public  advantage  or  <he  protection 
<tf  public  rights.  One  of  the  evident  piu'poses 
of  this  act,  and  so  declared  in  its  title,  is  to 
pievent  the  pollution  of  streams,  and  where  it 
is  apparent  that  the  state  is  powerless  to  pre- 
vent this  pollution  by  reason  of  the  control  and 
authority  of  states  bordering  the  opposite  bank 
of  a  river,  it  would  not  only  be  folly  hut  unjust 
and  arbitrary  to  compel  the  citizens  of  this 
state  to  do  or  refrain  from  doing  any  act.  the 
doing  of  which,  or  the  refraining  from  which, 
would  operate  to  no  good  purpo.se,  either  pub- 
lic or  private. 

It  has  been  repeatedly  lield  by  this  court  that 
where  a  law  is  available  in  every  part  of  the 
state  as  to  all  persons  and  things  in  the  same 
condition  or  category,  it  is  of  uniform  operation 
throughout  the  state.  This  law  does  operate 
uniformly  in  every  part  of  the  state  upon  all 
persons  and  things  in  the  same  condition  or 
category.  There  is  a  substantial  reason  for 
excluding  from  the  operation  of  this  statute 
those  persons,  corporations,  villages  and  cities 
located  on  the  banks  of  a  stream  that  separates 
Ohio  from  another  state.  It  is  not  an  attempt 
ijy  the  general  assembly  of  Ohio  to  avoid  the 
limitation  of  this  provision  of  the  constitution 
by  a  false,  or  faulty  classification,  but  on  the 
contrary  is  a  fair  and  honest  effort  to  legislate 
for  all  the  people  of  the  state  without  unjust 
or  arbitrary  discrimination  in  favor  of  one 
cla.ss  to   the  advantage  of  another. 

The  judgment  of  the  circuit  court  was  re- 
versed by  the  suprcine  court.  The  full  te.xt  of 
the  decision  of  the  supreme  court  is  published 
in  the  Bidletin  of  the  Ohio  .State  Board  of 
Health    for   .A.pril,   1912. 


Costs  of  Mining,  Diamond  Drilling  and 
Shaft  Sinking,  British  Columbia. 

The  costs  of  mining  at  LeRoi  No.  2  JVIines, 
Rossland,  B.  C,  are  given  by  Ernest  Levy  in 
the  Journal  of  the  Canadian  Mining  Institute. 
The  sloping  costs  are  as  follows; 

Per  ton. 

Labor    $0.7(1 

Explosive.^     0.^2 

Illuminanis     0.0.! 

Sundries    0.U4 

General    0.'i7> 

Sorting  ore   (labor) O.-l 

Power  plant  labor il.OT 

Supplies    0.;ifi 

Mine  general   labor 0.33 

Supplies    0.07 

Total  per  ton $:;.;>4 

During  the  year  4,202  ft.  of  drifting  and 
crosscutting  was  done  and  160  ft.  of  raising 
and  winzing,  which  cost  $17.72  per  ft.  In  ad- 
dition the  main  shaft  was  sunk  193  ft.  at 
$75.56  per  ft.  It  is  800  ft.  deep,  has  three 
compartments  and  measures  14.5x5  ft.  inside 
the  timbers.  It  is  equipped  w-ith  a  150-h.  p. 
double  conical  drum  hoist.  The  costs  of  min- 
ing for  5  successive  years  are  shown  in  the 
following   table; 

Drifting  and     Raising  and 
Year  cross-cutting,     winzing,         Cts.  per  ft. 

ending.  feet.  feet.  Total. 

1910  1,202  160  .$17.72 

1909  3,220  33S  14.35 

lilO.S  4.302  270  14.17 

1907  2..i.'!S  2.jr.  14. 5S 

1906  3.392  1S7  12.91 


In  diamond  drilling  11,508  ft.  W' 


a  cost  of  $1.73  per  ft.     The  averrd  '■    ' 
hole  was  Ijii    ft.  ' 


drilled 


the 


An  Analysis  of  the  Efficienjes  of 
Component  Parts  of  a  I'dro- 
electric  System. 

The  accompanying  table  gives  ;  omir 
the  losses  aind  efficiencies,  for  H  S  .1 
Seattle  Municipal  Light  and  P,rer  pi." 
This  matter  was  presented  by  J.  ;  Ross  f 
recent  paper  before  the  Pacific  dst  se,.,",' 
of  the  American  Institute  of  EleHcal  j;,'.!'" 
neers.  The  figures  given  are  bel|,-ed  to ^nl 
pro.ximate  closely  the  true  values^nce  mj. 
care  was  taken  in  the  measuremep  male  iv 
frequently  calibrated  instruments.  All  re;ii!K 
have  been  checked  in  as  many  vvs 
sible. 

The  Seattle  plant  is  a  hydroekri 
delivering  water  to  two  1,500  kw.  i-li 
and  two  5,000  kw.  turbine  units  tie 
head  through  two  pipes  approMa 
iniles  long,  one  of  which  is  67%  ,t  1 
49  ins.  inside  diameter.  The  currt 
mitted  at  60,000  volts  through  li 
Seattle,  a  distance  of  88.7  miles,  d 
distributed  at  15,000  and  2,400  v;s 
by  approximately  20,000  custom; 
the  city  street  lighting. 


I.lllS- 

■  t<i 
I  i-tr 


OUTLINE  OF  LOSSES  AND  EFFICIENCIES  FOR     1911,     SEATTLE    MUNICIPAL    15HT    \,\'r 

POWER  PLANT. 


54.4 


97 


60.7 
93.5 


Genei'ating  system 

Penstocks   

Generating  station. . . 

\^"ater  wheels 

Generators   

Exciters    , 

Station  lights  and  control 

Transmission  system 91.6 

.Step  up  transformers 96.1 

Transmission  lines 98. 6 

Step-down   transformers...  96.6 

Distributing  system 79.2 

City   substation 9S.7 

S.   Lights  and  control 

Switchboard  "meters 

l.'..000-volt  system 92.5 

l.-.,D00-volt  lines 99.2 

1.5.000-volt  transformers 93.2 

Series  street   lights 86. 3 

Transformers    95.0 

Series  circuits 90.8 

Cluster  street  lights 79.1 

Cluster  transformers S7.S 

Underground    cables 90.1 

2,400-volt  commercial  system  76.2 

Feeder   regulators 9S.6 

Primary    feeders 96.0 


Transformers 

Secondaries    

Customers'    meters 

Direct-current  system 

Motor-generator    

D-C.   circuits 

Customers'    meters 

Summui\':     Total  power  loss 

Total  power  delivered  to  customers... 
Total  power  delivered  to  street  lainps. 

Total  delivered  power 

0\-er-all  efficiency.  39.5  per  cent. 
[1    kw-hr.    at    the    customers'    premises    requir 
Lake  at  average  head  of  590  ft.   (179. S  m.)]. 


;.8 
92.9 
97.6 
35.7 
38.0 
95.0 
98.8 


52,639,000 

52,639.000 

51,424.100 

50,758,900 

30,814,500 

665,200 

175,000 

28,648,700 

2.S.64S.700 

27.522,700 

27.144,700 

26,235,200 

26,235,200 

317,400 

ii, '587,006 

11,587,000 

11,493.500 

2.672,800 

2,672,800 

2,539,100 

1,486,000 

1,486,000 

1,305.000 

13.178,400 

13,178.400 

12,999,900 

12,478,300 

11,087,300 

10,304,700 

673,200 

673,200 

256,200 

243,400 


5^ 

<X 

6,009 
6,009 
5,870 
5,795 
3,518 
76 
20 
3.270 
3,270 
3,141 
3,098 
2,994 
2,994 


1,323 

1.323 

1,312 

305 

305 

290 

170 

170 

149 

1.612 

1,612 

1,592 

1,532 

1,373 

1,284 


29 
28 


ir'X 

23,990,300 

1,214,900 

22,775,400 

19,944,400 

1,990,800 

665,200 

175,000 

2,413,500 

1,126.000 

37s. 000 

909.,"illO 

5.44S.70O 

346,400 

317.400 

29,000 

868,600 

93,500 

775.100 

367,200 

133,700 

233.500 

310.000 

181,000 

129,000 

3,123,700 

178,500 

-  -'521,600 

1,391,000 

782,600 

250,000 

432,800 

417,000 

12,800 

3,000 

.;n, 852, .500 

.17.304,900 
.  3,481.600 
,.20.786.500 


2.739 

139 
2,600 

2,277 
227 

76 

20 
276 
129 

43 

104 

.622 

40 


90 
11 

ss 

42 
15 
27 
35 
21 
15 

357 

20 

-    60 

159 
89 
29 
49 
4S 
1 


45.6 
2  3 

44'.3     1 

30.3  i;;... 

6.5    i8,> 


8.4 
3.9 
1.4 
3.4 
20.8 
1.3 
1.2 


kw-hr. 
kw-hr. 

kw-hi". 
kw-hi'. 


7.5 

O.S 

6.8 
13.7 

5.0 

9.2 
20.9 
12.2 

9.9 
23.S 

1.4 

4.0 
11.2 

7.) 

2.4 
64.2 
62.0 

5.0 

1.2 
Aver. 
.Wer, 
Avei: 
Ave;. 


es    1.364    .gals. 


.163    liters)    of   water  or 
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Three     Approved    Designs    for    Weir 
Dams  for  Irrigation  Canals. 

In  irrigation  work  occ.ision  arises  frequently 
for  the  employment  of  wire  dams.  Ordinarily 
the  conditions  are  such  that  these  dams  inust 
be  constructed  on  soft  bottom  and  their  de- 
sign must,  therefore,  take  account  of  upward 
pressure.  In  the  past  such  construction  pre- 
vailed and  as  it  will  continue  to  some  extent 
one  of  the  designs  shown  is  for  a  wood  dam. 
Concrete,  however,  is  replacing  wood,  and 
two    of    the    designs    shown    are   of    concrete. 


The  wood  dam  design  has  been  worked  out 
by  Mr.  W.  C.  Hammat,  of  San  Francisco, 
Cal,  for  the  San  Joaquin  &  King's  River 
Canal  &  Irrigation  Co.  .  The  two  concrete 
dams  are  the  design  of  Mr.  John  B.  Leonard, 
San  Francisco,  Cal.  Both  designs  are  de- 
scribed briefly  in  a  paper  by  Mr.  Hammat 
in  Proceedings  .American  Society  of  Civil  En- 
gineers, Vol.  XXXVIII,  p.  65.5,  from  wdiich 
we  abstract   the   following  description : 

Referring  to  Fig.  1,  the  bricks  B,  C.  D, 
should  be  pounded  on  standard  piles,  driven 
to  sufficient  depth  to  give  the  necessary  bear- 


ing  value,    as    well    as    safety  ag<st  ' 
mining.     The   wall   J   F  \i  the  rin 
wall,   which   should   be   of  sheet-p'g 
to   sufficient   depth   and   with  suflii'i' 
joints   to   reduce   the   velocity  of 
fiow    to    less    than    that    which    v  1' 
with    it    the    foundation    material,    <_ 
tongued    and    grooved,    or    some   cl 
should    be    used,    and    great   care  hf 
taken  not  to  split  it  in  driving  ai  t'  ■ 
stroy    its    imperviousness.      ."Vnotli   ■ 
sheet-piling,  A  E,  not  necessarily  .J' 
be    driven    up    stream    from   the    •' 
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floor,  A  J,  may  be  laid  between  the 
fS  This  floor  need  not  rest  on  piling, 
r  be  laid  on  mud-sills,  if  the  bottom 
loroughly  compact.  Between  the  bents, 
ould  be  an  apron,  /  K,  of  open  design, 
r  to  avoid  under  pressure,  and  ex- 
down  stream  a  sufficient  distance  to 
he  bottom  against  erosive  action.     At 


I  he  cost  ot  (unis  ot  tliis  type  is  compara- 
tively small.  One  across  the  San  Joaquin 
River,  near  Mendota,  Cal.,  is  IG  ft.  high  and 
:^80  ft.  long  and  passes  40  sec.  ft.  of  water  per 
loot  when  open,  and  it  cost  $110  per  lineal 
foot.  Sinaller  structures  in  sloughs  and  canals 
passing  from  G  to  ."iO  see.  ft.  per  foot  of  width, 
show    a    total   cost    of    from   $25   to  $100   per 


••Cornell  Civil  Engineer"  for  May,  1912,  dis- 
cusses a  method  of  designing  drainage  chan- 
nels by  means  of  a  set  of  diagrams  worked 
out  by  Prof.  T.  P.  Church  of  Cornell  Uni- 
versity and  based  upon  Kutter's  formula.  We 
abstract  the  paper  as  follows : 

Assume  V,  C.  R  and  .9  determined.     For  a 
given  channel,  ii  '   'lie  channel  bed 


>*C2 


ZIMZS.,    . 


Fig.  1 — Wood  Wier  Dam  of   Improved  Form 


the  end  of  the  apron,  another  line  of 
ng,  K  G.  may  be  driven,  not  neces- 
Kreat  length  or  tightness,  but  mcrch 
caution  against  undermining.  If  the 
eater  than  4  ft.,  a  small  bulkhead.  H, 
e  built  across  the  floor  a  few  feet 
m  its  lower  edge,  in  order  to  form 
0  act  as  a  water  cushion.  Instead 
the  floor  may  be  built  about  2  ft. 
an  the  bed  of  the  stream  or  canal. 
former  is  the  simpler  construction, 
where  the  lower  floor  level  might 
.'at  additional  inconvenience  and  e.K- 
construction. 

oregoing  design  is  used,  and  the  con- 
is   carefully    superintended,    special 


Fig.  2 — Concrete  Wier  Dam.  Merced  County,    Cal. 


Floor  or 
old  wpir 


loncrete   Wier    Dam,    Kern   County, 
Cal. 

taken  to  keep  A  E,  A  J.  and  /  F 
t,  and  /  K  with  free  passage  for  the 
)w,  there  will  always  be  a  pressure 
5  instead  of  a  pull,  and  coiisequentlv 
lood  of  failure. 


hncal  foot,  according  to  size  and  difficulty  of 
construction. 

With  the  going  out  of  use  of  timber  for 
irrigation  structures,  the  type  of  dam  to  which 
the  above  structure  belongs  is  itself  disappear- 
ing, being  replaced  in  general  by  regulators 
with  submerged  openings.  There  have  been 
a  few  cases,  however,  where  the  material  of 
construction  has  been  changed  without  essen- 
tially changing  the  design,  .\mong  the  latter 
are  two  reinforced  concrete  weirs,  one  at  the 
head  of  Temple  Slough,  Merced  County,  Cali- 
fomia,  and  the  other  in  the'  Kern  Valley 
Water  Co.'s  canal,  in  Kern  County,  California, 
both  designed  by  John  B.  Leonard,  for  Miller 
and  Lu.x,  Inc.  The  former  carries  the  Poso 
Canal  across  in  a  flume,  and  is  of  the  dimen- 
sions and  form  approximately  given  iii  Fig.  2. 
The  one  in  Kern  County  is  shown  in  Fig.  3 
and  relies  on  the  bulkheads  and  floor  of  the 
old  timber  structure  below  for  bank  and  bot- 
tom protection,  which  accounts  for  the  short 
length  of  the  apron.  It  will  be  noted  that  the 
uplift  in  the  upstream  toe,  in  both  cases,  is 
counterbalanced  by  a  reinforced  concrete 
bridge  carrying  a  roadway. 

The  writer  sees  nothing  to  criticize  in  these 
designs,  for  they  are  as  strong  and  stable 
structures  as  could  be  built  of  this  type.  Some 
expense  might  be  saved,  however,  by  putting 
weep  holes  in  the  apron,  to  relieve  the  pres- 
sure, and  by  extending  this  apron  up  stream 
from  the  up-stream  weir  face  to  reduce  the 
gradient  of  seepage  flow. 


Diagrams    for    Designing    Trapezoidal 
Channels  and  Ditches. 

The  relation  of  the  factors  governing  the 
flow  in  a  channel  is  given  by  Kutter's  for- 
mula :  

y=C^JRS 
V  is  the  velocity  of  the  water  in  the  chan- 
nel: 7?  is  the  hydraulic  radius,  equal  to  the 
area  of  the  cross-section  of  the  stream  divided 
by  the  wetted  perimeter  of  the  channel,  and  C 
is  a  constant,  depending  upon  the  values  of 
R,  S,  and  the  roughness  of  the  channel  sur- 
face.    .\  paper  by  Mr.   H.   S.  Chucks  in  the 


is  fixed,  V  and  R  must  have  some  definite 
and  relative  values.  The  value  of  R,  the  hy- 
draulic radius,  limits  the  dimensions  of  the 
channel  in  that  the  ratio  of  its  area  to  its 
wetted  perimeter  must  be  a  certain  definite 
value. 

If,  further,  the  discharge  is  fixed,  the  di- 
mensions of  the  channel  are  further  limited. 
The  discharge  divided  by  the  velocity  (any 
assumed  velocity  unless  in  the  case  of  earth 
channels  when  the  maximum  velocity  is  kept 
below  2..")  ft.  per  second  to  prevent  erosion) 
will  give  a  certain  area.  This  area  divided  by 
R  (the  value  of  R  corresponding  to  the  value 
of  V  assumed  above  and  given  by  Kutter's 
formula')  will  giye  a  certain  value  for  the 
wetted  perimeter.  That  is,  certain  dimensions 
must  be  determined  sucli  thatr  they  will  give 
the  required  area  and  wetted  perimeter  and 
will  satisfy  the  value  of  the  assumed  velocity. 
In  general,  a  great  deal  of  cut  and  try  work 
must  be  done  to  determine  these  dimensions 
before  all  these  conditons  can  be  satisfied. 
The  work  is  made  more  difficult  when  the 
cross-section  of  the  channel  is  trapezoidal,  and 
when  it  happens  that  a  pair  of  values  for  the 
area  and  hydraulic  radius  is  so  fixed  that  it 
is  iinpossible  to  find  dimensions  to  satisfy 
them.  This  latter  fact  will  be  brought  out 
more  clearly  when  the  diagrams  are  explained. 

The  diagrams  in  this  study  consist  of  two 
sets  of  curves:  The  first  set  (in  full  lines) 
shows  the  variation  of  hydraulic  radius  with 
the  depth  and  bottom  width  of  the  channel, 
and  the  second  set  (in  dashes)  shows  the 
variation  of  the  area  of  the  cross-section  of 
the  channel  with  the  dimension  of  the  chan- 
nel The  theory  upon  which  these  curves 
are  drawn  will  now  be  explained.  Referring 
to  the  given  Fig.  1,  d  is  the  depth  and  b  is 
the  bottom  width  of  the  channel ;  a  is  the 
anslc  of  the  bank  slope. 

f  ■      2rf     1  d' 

%|2   b    4-   \d  =  bd  + =  A    or 

I  tan  a    J  tan  a 

area 

2rf 
b  + = />  or  wetted   perimeter (.A) 
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Equation  A   is  represented   in  the  diagrams 
bv  the  curves  shown  in  dashes,   and  equation 


B  by  curves  in  full  lines.  Diagram  1  has  been 
constructed  upon  the  bases  of  a  1:1  bank- 
slope:  diagram  2,  IV2  :!  \  diagram  3.  2:1.  Ta- 
ble I  gives  the  values  of  angle  a  and  also 
shows  the  dififerent  materials  most  adapted 
for  use  with  different  bank  slopes. 

Substituting  the   values  of  sin  a  and  tan  a 
in   equations   A    and   B   above,   the   equations 
for  the  curves  in  the  three  diagrams  are  re- 
duced and   simplitied  to  the    following: 
For  diagram  1   (bank  slope  1:1) 

b  +  2.83rf  =  p (A,) 

bd  +  d'- 

=  R (BO 

_  h  +  2.83d 
bd  +  d'  ^  area 

For  diagram  2   (bank  slope  1:1) 

b  +  3.6rf  =  /> (A..) 

bd  +  1.5d= 

=  R (B.) 

b  +  3.6rf 
bd  +  l.Srf"  =  area 

For  diagram  3   (bank  slope  2:1) 

b  +  4A7d  =  f (■A:>> 

bd  +  2d' 

=  i? (B3) 

b  +  4.47rf 
bd  +  2rf"  =  area 

Application  of  the  Diagrams. — Let  it  be  re- 
quired to  design  an  earth  channel  to  carry 
500  cu.  ft.  of  water  with  a  maximum  velocity 
of  2.5  ft.  per  second.  The  slope  of  the  chan- 
nel bed  is  5  ft.  in  2  miles,  or  5  in  10580  or 
0.000473. 

The  data  .given  are  sufficient  to  determine 
the  value  of  R.  the  hydraulic  radius.  By 
means  of  Kutter's  formula  or  with  Prof. 
Church's  hydraulic  diagram.  R  is  found  to 
be  3.5.  The  required  area  of  the  channel  is 
500  -^  2.5  =  200  sq.  ft.  For  earth  channel,  the 
bank  slope  of  2:1  will  be  used.  Using  dia- 
gram 3,  with  arguments,  area  equal  to  200  and 
R  equal  to  3.5.  the  dimensions  are  found,  at 
the  intersection  of  those  two  lines,  to  be  4.3 
ft.  deep  and  .38  ft.  for  bottom  width.  Check- 
ing the  dimensions. 

38  X  4.3  +  2  X  4.3=  =  200.4  =  A 
38  +  4.47  X  4.3  =  .57.2  =  p 
200.4 

=  3.51  =  R. 

57.2 
These   results  are  the   closest  that  the   dia- 
grams will  give. 

These  dimensions  seem  to  give  somewhat 
too  flat  a  channel,  but  they  are  the  only  values 
that  will  satisfy  the  given  data.  In  order  to 
get  a  channel  of  more  proportionate  dimen- 
sions, either  the  slope  of  the  channel  bed  or 
the  velocity  of  the  water  or  both  must  be 
changed.  Eiecreasing  the  slope  of  the  chan- 
nel bed  (keening  the  velocity  constant)  and 
consequently  increasing  the  value  of  R,  or  in- 
creasing the  velocity,  will  make  the  depth  of 
the  channel  greater  and  the  bottom  width  nar- 
rower. One  of  the  ways  to  reduce  the  slope 
of  the  channel  bed  is  to  increase  the  length 
of  the  channel  without  changin.g  the  difference 
of  elevation  between  the  upper  and  lower  ends 
of  the  channel. 

E.vamples:     It  is  required  to  design  a  con- 


TABLE    I. 

Slope  Angle. 

ank  Slope. 

a 

Sin    a. 

Tan  a 

1:1 

45° 

0.707 

1.000 

liA:l 

33°   41' 

0.55.T 

0.666 

2:1 

26°   34' 

0.447 

0.500 

Character  of  materi; 

bank   slope   is  1 

Hardpan,   concrete. 

Coarse    gravel,    clayey 

Coarse  sand,   loose  ear 


to  wh; 

ed. 


mostldapt, 


Crete  channel  to  carry  483  cu.  ft.  of  water. 
The  slope  of  the  channel  is  fixed  to  be  5  ft. 
in  2  miles  or  0.000473.  In  concrete  channels, 
the  velocity  is  not  fixed.  With  an  assumed 
velocity  of  5  ft.  per  second,  the  value  of  R 
is  found  from  Kutter's  formula  to  be  3  ft. 
The  required  area  is  483  -^  5  =  96.7  sq.  ft. 
The  bank  slope  for  concrete  channel  is  1:1. 
Using  diagram  1,  with  arguments,  area  equal 
to  96.7  and  R  equal  to  3,  the  dimensions  of 
the  channel  are  interpolated  to  be  3.82  ft.  deep 
and  21 :5  ft.  for  bottom  width.  This  is  a 
somewhat  narrow  channel.  The  design  may 
be  changed  by  assuming  another  velocity,  since 
the  velocity  in  concrete  channels  is  not  fixed. 
Now  take  a  velocity  equal  to  5.5  ft.  per_  sec- 
ond, the  required  area  will  then  be  483  -^  5.5  = 
87.8  sq.  ft.  The  value  of  R  now  is  found  to 
be  about  3.4  ft. 

Using  Diagram  1  again  but  with  arguments 
of  87.8  for  area  and  3.4  for  R.  the  dimen- 
sions of  the  channel  are  found  in  this  latter 
case  to  be  7  ft.  deep  and  5.5  ft.  for  bottom 
width.  Sometimes  several  changes  are  nec- 
essary to  determine  the  reasonable  dimensions 
of  the  channel  required.  Checking  the  di- 
mensions : 

Area  =  bd.+  d'  =  5.5  X7  -f  7"'  =  87.5  so.  ft. 

Wetted  perimeter  =  &  + 2.8.3d  =  5.5  +  2.83 
X  7  =  25.3  ft. 

A  87.5 

—  =  R  =  — -  =  3.46 

p  25.3 

These  values  are  the  closest  that  the  dia- 
gram will  give. 

It  is  always  best  to  check  the  dimensions 
after  they  are  found  to  see  how  closely  they 
satisfy  the  given  conditions  of  the  problem. 
For  this  purpose,  equations  Ai,  B,,  A^,  B=,  etc.. 
are  to  be  used. 

Let  it  be  required  to  design  a  channel  to 
be  built  in  firm  gravel  to  carry  210  cu.  ft. 
of  water.  The  slope  of  the  channel  bed  is 
4  ft.  in  10,000  ft. 


data    of    the   problem    is   therefor  i,^^ 
Reducing^  the  ^  slope   of   the   chani 'bed'and 


necessary. 


keeping  the  velocity  constant  will  u,  a  larger 
value  for  R.  This  wdl  make  thtwo  line 
to  go  farther  apart  and  therefore  l|  be  fu 
ther  from  the  solution  of  the  prllen]  /" 
creasing  the  velocity  and  keepin  tbe'slooe 
constant  will  give  a  smaller  relired  area 
and  will  therefore  have  the  same  feet  n 
creasing  the  velocity  and  keepinithe  slope 
constant  will  make  R  smaller  jf  the  re 
quired  area  larger.  Let  us  noviassume  a 
smaller  velocity  equal  to  2.8  ft.  |r  se|.f,„j 
The  value  of  R  now,  according  ,  Kutiefc 
formula,  is  2.7  ft.,  and  the  requirl  arra  f.  - 
this    velocity   is   75   sq.    ft.     The  mfns!  n 

which  can  now  be  interpolated  frr  ]i ,.„ 

2,  are  4.5  ft.  deep  and  10  ft.  for  be  in  ], 
If  a  narrower  channel  is  wanted,  h(  '■■  |i 
are  necessary. 

On  the  other  hand,  the  data  of  p,  ,1.,, 
are  sometimes  so  fixed  that  two  ts 
mensions  or  two  channel  sectic  ,  1,.. 
found  and  both  will  satisfy  the  ci  lii  ;  ,,, 
the  problem.  Let  us  suppose  thin.'  .una 
are  the  data  of  a  given  problem  R  :,rt,l 
area  of  a  channel  is  260  sq.  ft.  liirv'^ 
radius,  R,  is  5.5  ft.  Bank  slope  In  ■ 
iy2:l. 

Diagram  2  shows  the  two  lines  i  ■ 
area  equal  260  and  R  equal  to  S.' 
other  twice.     This  means  that  two  ' 
mensions  are  possible  and  both  will 
given   conditions    of    the   problem.  Tn 
sets    of   values   are:     9.65   ft.  dee  and 
ft.   for  bottom  width,   and   12.5  ftdeep  ,:, 
2  ft.  for  bottom  width. 

These    diagrams   are   constructedro'fnmii 
ent  of  any  units  used.    They  apply   '. 
ric  system  as  well  as  the  English    .1  : 
the  units  of  area  and  hydrauhc  rais.-r 
square  feet  and  feet,  the  dimension;i\f;L 
in    feet;    if  in   square   inches  and  dies.  Ihi 
dimensions    given    are    in    inches;  id  if  il 


/    IS   e    es    3    35   4     4!    s      5S     6      e.s     7      is      e 


■^Hydrtuk'oti'i 


Diagram   1. 


For  firm  gravel  channel  the  bank  slope  of 
1%  :1  is  to  be  used.  With  an  assumed  velocity 
of  3  ft,  per  second,  the  value  of  R  is  found 
to  be  3  ft.  The  required  area  for  the  ve- 
locity  is   210  ^  3  =  70   sq.    ft. 

Referring  to  Diagram  2,  it  shows  that  the 
two  lines  representing  area  equal  to  70  and 
R  equal  to  3  do  not  intersect.  This  means 
that  no  dimensions  can  be  found  to  satisfy 
the    conditions    given.      Some    change    in    the 


.square    meters    and    meters,    the    citraioi 
given  are  in  meters. 


Three  barges  belonging  to  the 
Canal  Commission  are  being  towi 
South  .\merica  for  use  on  the  Paci 
.  the  Isthmus.  The  distance  is  10,479 
barges,  which  are  in  tow  by  the  tuj 
left  Colon  on  Feb.  11  and  will  arri 
boa  about  June  20. 
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Defective  Drain  Tile. 

I'our  articles  iclVrrinK  to  the  c-oiu-iet  ■ 
,e  in  the  Cliicago  Stoclt  Yards  call  up 
m  of  increasing  itnportance  in  con- 
•1th  the  drainage  of  agricultural  lands. 
number  of  failures  of  concrete  drain 
<)ccurred,  and   the  problem  of  making 


I'l-  .s,,  lit  watci  in  It  «iiL.ri.  sev.-ial  oi  tlie  tile 
had  absorbed  enough  water  to  make  them  dark 
and  wet  looking  .lU  the  way  around  them. 
Those  wet  tile  w.re  very  taaily  broken  with 
the   heel   in  walking  over    them. 

A  lot  of  tile.  LM-in.  and  larger,  have  been 
given  personal  interior  inspection  after  the 
ilitches      were      nikd.      Freiiuent      breakage    is 


Hi^draulic  Radi'u^R. 


tantial  drain  tile  seems  yet  unsolved, 
is  In  spite  of  the  vast  amount  of  tile 
already  done  and  of  the  fact  that 
luoh  that  has  stood  for  many  years. 
tally  increased  call  for  drain  tile  has 
1  the  use  of  clay  from  new  fields  and 
id  gravel  such  as  are  found  available 
places  without  proving  the  quality 
le  demand.  The  call  for  tile  has  also 
1  the  operation  of  tile  factories  by 
,  little  or  no  previous  training  or  ex- 
■ith  such  work. 

lilt  is  that  a  large  amount  of  poor 
ling  put  into  tile  by  incompetent  and 
!  parties.  A  lot  of  poor  tile  is  the 
!  suit.  In  many  cases  starting  with 
;poor  quality  and  a  large  per  cent  of 
i  ile  have  also  suffered  from  lean  mix- 
Iven  mixing,  dry  mixing,  poor  tamp- 
iof  water  and  of  sun  and  wind  pro- 
ule  curing,  from  being  handled  and 
I?  green,  etc..  in  addition  to  being 
;liin  walled  in  the  case  of  most  of  the 

\  big  truth  was  unwittingly  told  by 
^icturer  who  does  not  know  Webster's 
i  of  "scruples"  once  when  he  said. 
i  no  scruples  about  those  tile."  The 
JV  had  previously  remarked  that  he 
'  mixing  the  concrete  as  dry  as  pos- 
:s  to  make  the  tile  porous.  We  w-ere 
1  for  a  Sunday  afternoon  stroll  among 
;'     by  another     financially     interested 

I  asked  if  we  did  not  think  they  would 
tilt     if     placed     in     the    ground.      We 

reeing  with  him  by  pointing  out  the 
.'  hey  were  breaking  down  right  there 
lir  own  weight  where  one  row  of  12- 
|1  been  piled  upon  another, 
le  will  indicate  in  a  way  the  problem 
t  user  of  tile,  and  records  of  some 
r.ience  will  serve  to   show   better   how 

II  are  carried.  These  will  refer  prin- 
i'Oncrete  tile,  but  are  not  Intended  to 
:|.tion  away  trorn  the   fact   that  a  lot 

jle  are  also  proving  unsatisfactory 
strength  and   in  lasting  qualities. 

t  among   all    sizes    a    mixture    of    tile 

'■'  not  come   up   to   the   general   stand - 

required   standard   either,    and   it   is 

It  for  Inspectors  to  cull  out  all  such 

le.     Many  of   these    tile   break    from 

^ :  with  the  boot  heel,  especially  when 
ret.     We   have    inspected    12-in.    tile 

Uiovered    in    a    ditch    having    an    inch 
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found.  Not  many  of  the  tile  collapse  at  an 
early  date,  though  .a  lot  of  tile  crack  when  the 
ditches  are  first  filled.  Some  of  the  tile  show 
no  breaks  until  a  considerable  time  after  being 
loaded. 

The  breaks  are  longitudinal  and  four  in  num- 
ber. The  top  and  bottom  cracks  open  inward 
and  the  sides  open  outward,  the  tile  settling 
and  spreading  until  the  sides  of  tlie  ditch  pre- 
vent them  from  going  farther.  That  is  the 
position  of  many  of  the  large  tile  now.  The 
flattening  of  part  of  the  tile  in  the  lines  has 
produced  a  very  rough  job  from  originally  well 
laid  tile  and  left  openings  caused  by  the  dis- 
alignraent  of  the  tile.  We  believe  .some  tile 
may   stand   or   be   held   up   by   the  ditch   banks 


aci-ept    such    tile,    even    to    the    extent    of    dis- 
charging us  for  our  bull-hcadedness. 

It  seems  evident  that  the  common  practice 
of  making  tile  walls  equal  in  thickness  to  one- 
twelfth  the  diameter  results  in  far  too  light  a 
wall  for  large  tile.  .-V  pressure  test  on  a  dry 
tile  is  not  an  indication  of  the  strength  of  the 
tile  when  in  use  In  the  wet  ground.  Neither 
will  a  test  of  a  few  minutes  show  what  a  tile 
may  do  under  continued  stress  as  many  tile 
have  not  shown  breakage  until  long  after  the 
ditch  was  filled.  Testing  is  .also  rendered  dif- 
ficult and  unsatisfactory  by  reason  of  the  vari- 
ation in  quality  and  strength,  while  in  use  each 
tile  Is  responsible  for  its  part  of  the  drain. 
They  are  not  as  strands  in  a  cable  but  as  links 
in  a  chain,  and  only  one  chain,  no  stronger 
than    Its   weakest   link. 

P.    O.    NELSON. 

EsthervlUe.    Iowa,    May   24,    1912. 

Performance  of  a  Steam  Shovel  in  Rock. 

— The  lollowing  data  shows  Uie  .\pril  record 
of  .<;teain  .shovel  No.  2'25  at  Panama  which  was 
working  in  a  Borrow  Pit  at  Folks  River,  ex- 
cavating rock  for  tilling  at  the  Cri.stobaI 
Terminal  Docks : 
Quantities  of  Excavation  (64  per  cent  Rock, 
36  per  cent  Earth). 

Cu.  yds. 

By  car  measurement 59,560 

By  cro.ss  section 53,050 

Ry  cross  section,  rock 33,520 

By  cross  section,  earth 19,530 

-Vverage  per  car 8.91 

Operation  Report. 

Days  worked    26 

Flours    under   steam 200.00 

Hours  worked    138.00 

Per  cent  of  time  under  steam  that  shovel 

worked     69.0 

.\verage  dally  output,   cross  section  meas- 
urement       2.122 

Delays.  Per  cent 

Hours  of  time 

and  under 

Cause.  minutes.       steam. 

Mining    4.30  2.2 

Cleaning  track    2.30  1.3 

Hepairs    5.05  2.5 

Waiting    for    cars 12.30  6.3 

Switching    13.35  6.8 

Derailments     1.30  0.7 

Moving  up  shovel 18.55  9.5 

Cutting   out    (once) 0.30  0.2 

Waiting  for  steam 1.50  0.9 

Cleaning  slide  from  shovel 1.15  0.6 

Total     62.00  31.0 

During  the  month  of  April,  1912,  the  daily 
average  number  of  steamshovels  at  work  in 
the  Culebra  Cut  at  Panama,  was  45.78  and  the 
total   number  of   shovel  days  was   1,14-1%,  as 


^Hi/draulic  Radius  R 


for  so  long  as  to  be  classed  as  a  permanent 
thing,  but  under  the  conditions  and  in  the  soil 
where  these  large  drain  tile  are  used,  and 
after  repeated  observations,  we  have  refused  to 
yield  to  the  pressure  brought  to  bear  upon  us 
by    the    contractors    and    county    supervisors    to 
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compared  with  40.27  at  work  during  March, 
with  1,203  shovel  days.  The  average  yardage 
per  sHovel  day  in  April  was  1,414.3  cu.  yds. 
During  .Xpril  of  the  preceding  year  the  aver- 
age yardage  per  shovel  day  was  1,370.7  cu. 
yds. 
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BRIDGES      AND      BUILDINGS      SECTKn 


A  Series  of  Tests  to  Determine  Stresses 

in   Reinforced   Concrete  Floors   in 

Completed  Buildings. 

III. 
Load  deflection  tests  have  been  frequently 
made  on  reinforced  concrete  building  floors. 
They  are  of  value  in  judging  the  quality  of 
workmanship  and  for  the  confidence  which 
they  give  to  the  owner  and  tenant,  but  they 
are  of  slight  value  as  indication  of  the 
stresses  developed.  Recently,  therefore,  at- 
tention   has   been   given   to    testing   completed 
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Plan      and     Sections     of     Test     Panel      with 
Cantilever  Extensions. 


which  this  is  the  third.  These  articles  are 
confined  to  a  presentation  of  results  only; 
for  the  method  of  conducting  the  tests  the 
reader  is  referred  to  the  paper  by  Mr.  Lord, 
mentioned  above. 

TEST    P.\NEL. 

The  test  panel  represented  a  wall  panel  of 
a  continuous  floor,  and  to  approximate  exist- 
ing conditions,  cantilevers  were  built  on  three 
sides.  These  cantilevers  were  loaded  during 
the  test  until  the  tangents  to  the  slab  over 
the  supporting  beams  became  approximately 
horizontal,  as  they  would  have  been  in  a 
continuous  floor  under  multiple  panel  loading. 
The  panel  proper  was  25  ft.  long  by  26  ft. 
9  ins.  wide,  as  shown  by  Fig.  1,  and  was 
carried  by  steel  I-beams,  fire-proofed  with 
concrete.  These  beams  rest  on  steel  bearing 
plates  on  concrete  posts  at  each  corner  of 
the  panel.  Seven-inch  tile  was  used  with  a 
cover  2J^  ins.  of  1:1.5:3  concrete,  making 
the  total  thickness  of  the  slab  9^-2  ins.  The 
arrangement  of  tile  was  such  that  when  alter- 
nate rows  of  block-tile  'and  channel-tile  were 
laid,  the  concrete  was  formed  into  two  series 
of  intersecting  I-beams,  spaced  15  in.  centers 
each  way  and  having  .3-in.  stems.  Small  fnr- 
ring-tile,  laid-  at  the  intersection  of  the  ribs 
thus  formed,  complete  the  tile  ceiling  surface. 
The  panel  was  reinforced,  as  shown  by  Fig.  1. 

The  panel  was  poured  on  September  1,  1911, 
under  unfavorable  conditions,  it  being  neces- 
sary to  carry  on  a  considerable  portion  of 
the  work  after  dark.  The  weather  was  very 
hot  during  the  next  few  days,  and  several 
of  them  were  holidays,  so  that  the  slab  was 
not  even  kept  wet  down.  On  the  whole,  con- 
ditions under  which  this  slab  was  erected 
were  probably  not  more  favorable  than  would 
exist    on    an    actual   building. 

Sand  in  sacks  was  used  for  the  load,  each 
sack  being  filled  on  the  scales  and  weighing 
100  lbs.  The  loading  was  started  on  Nov. 
2.3,  1911.  and  progressed  by  stages,  alternat- 
ing with  readings,  until  650  lbs.  per  sq.  ft. 
was  reached  on  Dec.  6,  1911.  The  test  was 
stopped  at  this  point  because  of  the  expense 
involved  in  placing  the  load  upon  the  high 
piles  of  sacks.  The  total  load  remafned  in 
place  on  the  panel  for  48  hours,  after  which 
unloading  was  started  and  was  completed 
five   days   later. 

The  test  load  required  by  the  City  of  St. 
Louis  is  a  superimposed  load,  equal  to  twice 
the  live  load,  plus  the  dead  load,  or  380  lbs. 
per  sq.  ft.  for  this  panel.  Up  to  this  load 
the  cantilevers  were  carefullv  loaded  to  hori- 
zontality.  but  from  this  stage  on,  no  more 
load  was  applied  to  the  cantilevers,  and  they 
rose  slightly,  thus  increasing  the  deflection 
at   the   center   of   the   panel. 


The  horizontality  of  the  tangei  pvf    i, 
beams    was    determined   by   measing  4 
tions  of  both  slabs  and  cantileveiit  a  s  ' 
of   points   lying  along  a  line  perpidic„ij'[^ 
the  beams.      Ihe  deflections  were  len  nlntt  j 

ked  at  a-^ 
7  existed. 


'  'lie  load 
efore  the 
tached 


and  a  smooth  curve  drawn  which 
glance    whether    or   not   horizontalv" 
It  was  often  found  necessary  to  sit 
on    the    cantilevers    several   times  ; 
correct  amount  and  position  were". 

Both  steel  and  concrete  stressesis  wel' 
deflections,    were    measured    thro(hout  • 
test,    exceptionally    complete   set  ;  readintt 
being  taken  under  the  design  loadif  I5fi  ^l 
per  square   foot,   and  under  the  t 
quired  by  the  city  of  St.  Louis;  i, 
imposed  load,  equal  to  once  the  de, 
twice   the    live    load,    or   .380   lbs, 
foot.     Deflections  were  read  by  m, 
distance    from   a   steel   plate   fasted  ■ 
ceiling  to  a  steel  rod  held  in  a  sca.lc 
An    inside    micrometer    reading   t  i) 
was  used,  both  plate  and  rod  havi  <■ 
sunk   holes   which   locate   the   posi 
instrument  exactly. 

Stresses  on  the  steel  were  read 
tensometer,    which    is    a    modificati 
Berry    strain    gage    used    to   read   - 
the  concrete.     Both  of  these  instru  n 
points    which    are    inserted    into    ; 
drilled   in   the   steel   or  in  metal  [j, 
the  concrete,  and  read  directly  to 
or     by     estimation     to     one-quart 
amount.      An     8-in.     gage    length 
throughout  the  test.     The   length 
instrument  changes  with  changes  ^ 
perature   of   the   observer's   hands, 
for   which    readings   were   taken  : 
on  standard  bars,  and  all  temperat 
tions     necessary    have    been    appli 
stresses  given  in  the  table.     Mr.  \\ 
read  steel  stresses  with  a  modifies 
Berry    strain    gage,    which   was   r,i. 
University  of  Illinois. 

A     summary     of     the     observed  cm- 
stresses  is  given  in  Table  I.    The  "• 
those   which   are   induced   in   the  c 
loads  greater  than  75  lbs.  per  squa: 
deriving     the     concrete    stresses   tl 
modulus   used  was  3.250,000.     A  =■ 
the   observed   steel   stresses  is  give 
II.      A   summary   of   the   stresses  ;; 
tions  is  as  follows : 

150  lbs.   per  sq.   It.— 0.167  in  or  1/19  of  spsn 
3S0  lbs.  per  sq.  11.-0.86     in  or  1/37  .: 

No  definite  conclusion  as  to  the  ^  : 
of  stress  among  the  two  sets  of  r  csi; 
reached   frprn  the   data   obtained  ir-hi? 
test,    although    the    stresses    obtainc  ' 
that  about  65  per   cent  of  the  loa 
ried   across  the   short   span   of  the 
stead  of  the  55  per  cent  assumed. 


TABLE    I.— CONCRETE   STRESSES. 

Design  Load — 150  lbs. 


Live 

Location.  load. 

Top  of  slab  at  ceiiter f  Long  span 100 

[Short    span 100 

Bottom    of   slab   at    flange   of  f  Long    span .325 

supporting  beam   ■;  Sliort  span,  fixed  end  400 

I  Short  span,  free  end.  1.50 

Bottom    of   slab    on    rib   just  [Long    span 175 

outside  of  beam'flange \  Short  span,  fixed  end  400 

[short  span,  free  end.  175 


Dead 

load. 

100 

100 

150 

200 

75 

75 

200 

100 


Total. 
200 
200 
475 
600 
225 
250 
600 
275 


St.  Louis 
Live 
load. 

G75 

SOO 
1,250 
1.525 

425 

'>".'■ 
1,57- 


buildings  to  secure  measurements  of  stresses 
and  deformations  and  to  determine  their 
amount  and  distribution  and  the  effect  of 
one  part  of  the  structure  upon  another.  The 
first  of  these  completed  building  tests  was 
described  by  Mr.  Arthur  R.  Lord  in  our 
issue  of  Dec.  28,  1910.  During  1911  three 
similar  tests  were  made  and  are  reported  by 
the  committee  of  the  National  .\ssociation  of 
Cement  Users,  Prof.  h.  N.  Talbott,  chair- 
man. As  these  tests  are  a  new  feature  in 
the  investigation  of  reinforced  concrete,  we 
give    them    in    abstract    in    three    articles,    of 


TABLE  II.— STEEL  STRESSES. 

Design  Load — 150  lbs.  St.  Louis  Co  -c' 

Live        Dead  Live  Dt 

Location.                                                                           load.        load.  Total.  load.  lo 

Bottom  of  slab  at  center f  Long    span 3,500         2.000  5.500  19,500  2.1 

[short    span 7,500         3.500  11,000  26,500  3.i 

fLong    span 3,500         1,500  5,000  37,500  1,! 

Top  of  slab  at  support ■!  Short  span,  fixed  end    6,500         3,500  10,000  28.500  Z,\ 

[  Short  span,  free  end.     7,500         4,000  11.500  8,500  4,( 

f  Short    span 7,000         3,500  10,500  17,500  3,! 

Bottom  flange  of  I-beams -^  Long   span* 3,500         2,000  5,500  9,500  2,t     .;  ... 

[Long  spant 7,500         4.000  11.500  22.000  4,C  ,  ■.'■'■'«; 

♦Sandrel  beam. 
^Interior  beam. 

Note. — Stresses,  due  to  dead  load  were  obtained  by  projecting  the  stress  curve  to  the  Z"  l^*"' 


NEWS    SECTION 

itorial  Comment— Personals— Society  Meetings— Trade  Notes— Catalog  Reviews- 
Contract  News,   Embracing  Bids  Asiced,  Work  Projected,  Contracts  Let  and 
Contract  Prices  on  All  Classes  of  Civil  Engineering  Construction  Work. 


("oininent:  The  iJoings  of  tlie  Week 
,eer  Pomniissioners — Good  Roads  in 
-Ancther  s-Hour  Law p 

r;;;:;::;::::::;:::::::::::';::;:::::  ^» 

— 


iiaihvays.  Stciun  ami  lOlectiic. . 
Roa<ls.  Streets  and  Pavements. 
Rrid^es.  Steel  and  Cimerele. . . , 


;«!>  IniKatloii,    Drainage,    Levees  anil   I'anals tij 

r>l  WaterworUs   ij  t 

55  Sewerage  and  Garbage  Disposal 8i; 

o;i  Buildings,  Docks,  Dredging,  Supplies,  etc 60 


Doings 

)f 
A^eek. 


There  has  been  bis 
doings  in  the  railroad  con- 
struction held  during  the 
past  week,  and  the  con- 
tracts let  during  that  per- 
iod will  stack  up  favorably 
with  any  previous  week  of 
Chief  of  the  work  let  is  the  con- 
of  the  new   line   from   Great   Falls. 

0  Lewistown    for   the    Chicago,    Md- 
&  Puget   Sound   Ry.     Twohy   Bros.. 

Ore.,  received  the  east  section  of 
k.  their  contract  including  ■2.500,00t) 
of  excavation,  of  which  about  1,000,- 
yds.  is  rock;  Winston  Bros.,  Minnc- 
Iinn.,  secured  the  west  section,  this 
ounting  to  about  2,000,000  cu.  yds.  of 
I  in,  of  which  500,000  cu.  yds.  is  rock. 
[  good-sized  contract  is  the  one  se- 
y  Walter  H.  Denison,  Wagoner, 
r  the  90-inile  extension  for  the  Santa 
|;en  Lubbock,  Te.x..  and  Texico.  This 
I  involves  over  1,000,000  cu.  yds.  of 
i)n.  The  Wichita  Union  Terminal 
I.  of  Wichita,  Kan.,  which  was 
i  to  let  contracts  for  a  union  station 
■nsive  track  elevation  work  on  May 
ioncd  the  letting  on  account  of  certain 
I  way  and  legal  complications.  As  soon 
:  are  disposed  of  tlie  contracts  will  be 
'  ong  the  other  railroad  contracts  let 
lare  the  following:  O.  J.  Pruit,  Mont- 
'  Ala.,  for  9  miles  of  grading  for  the 
ii  of  the  Birmingham  &  Southeastern 
'i  Tallahassee  to  Eclectic,  Ala.:  J.  A. 
I  Pine  Bluff,  Ark.,  5  miles  on  the  above 
II ;  grading  for  32  miles  of  second 
iCk  for  the  Chicago  &  Eastern  Illi- 
'  R.  was  awarded  to  Sheehan  Bros., 
I  111.,  for  the  section  between  Tus- 
Arthur,  111.,  and  to  M.  C.  Connors 
;  Chicago,  for  the  section  from  Arthur 
'av.  111.:  Coughlan  &  Sheils  Co.,  i'i 
;  'St..  Boston,  Mass.,  at  $241,47.5, 
1  ing  Sec  2.\  of  the  Dorchester  Tun- 
)  the  Transit  Commission  of  Boston, 
j.  A.  Ware  Construction  Co.,  Houser 
t.  Louis,  Mo.,  five  miles  of  steam 
|:ork  on  the  Wabash  R.  R.  between 
i\  and  Knights,  111. :  R.  Galiardi,  Con- 
I.  Pa.,  for  grading,  etc..  for  a  3%-milc 
l>f  the  Western  Maryland  Rv..  at 
i  Station.  Md.:  W.  H.  Gahagan.  189 
I  e   St.,   Brooklyn.    N.    Y.,    for    recon- 

1  of  about  6,000  ft.  by  the  Manhattan 
ivision  of  the  Long  Island   R.   R.   in 

3iv  York,  the  work   including  a  4-tube 

liout  3,.500   ft.   long   and    an   emb.nik- 

lagg   &    Standifer,    Spokane.    Wash.. 

1  construction    of     the     new     Oregon- 

1  ton  Railroad   &   Navigation    Co.   cut- 

)  Portland  to  Spokane,  extending  from 

i  to  Aver,   Wash.,   a   distance   of    V»> 

imeron  &  McManus  &  Joyce.  Keokuk. 

rading  on  re-alignment  of  main  track 

'  Chicago.  Burlington  &   Quincy  R.   R. 

i  Keokuk    and    Montrose    incident    to 

li  on  account  of  construction  of  power 

;  Keokuk;     Culliton     Bros.,    Spokane. 

lor  grading  for  the  first   10   miles  of 

i  extension  of  the  Esquimau  &  Nana- 

<i?.  from  McBride  Junction,  B.  C,  to 

',   the    largest    drainage     contract     let 
'■  last  issue  appears  to  be  the  one  se- 


cured by  the  Canal  Construction  Co.  of  Cln 
cago.  111.  This  contract  calls  for  the  construc- 
tion of  a  system  of  drainage  canals  in  the 
Beaver  Bayou  Drainage  District,  near  Helena. 
.•\rk.,  the  work  calling  for  about  1,000,000 
cu.  yds.  of  excavation.  Another  big  Govern- 
ment levee  contract  is  coming  up  for  letting 
on  June  10.  This  will  be  located  in  the  Reel- 
foot,  Upper  St.  Francis  and  Lower  St.  Fran- 
cis Levee  Districts  and  amounts  to  about 
1.100,000  cu.  yds.  Bids  will  he  opened  at  Mem- 
phis. Tcnn..  by  Maj.  Clarke  S.  Smith,  U.  S. 
F^ngineer.  This  is  but  the  beginning  of  exten- 
sive rebuilding,  enlargement  and  new  work 
which  will  come  up  in  the  near  future.  In 
the  meantime  two  bills,  aggregating  $74,000.- 
000  for  levee  work  and  improvements  to  the 
Mississippi  River,  are  now  before  Congress. 
One  will  provide  for  an  immediate  appropria- 
tion of  $11,000,000  with  continuing  appropria- 
tions for  three  succeeding  years,  beginning 
with  July  1.  imX  Of  each  $l'l,000,000  the  bill 
provides  that  $8,000,000  should  be  devoted  to 
levee  construction  and  repair,  the  remainder 
to  be  devoted  to  river  improvement  work. 

Bids  were  opened  May  31  by  the  Trustees 
of  the  Sanitary  District  of  Chicago  for  an- 
other contract  for  work  on  the  construction 
of  the  Calumet-Sag  Channel-  But  two  bids 
were  received.  Green  &  Sons  Co.,  Chicago, 
111.,  at  $444,990  being  the  low  bidder. 

In  the  way  of  sewer  work  the  largest  con- 
tract of  the  past  week  appears  to  be  the  one 
let  to  the  Donlon  Contracting  Co.,  Brooklyn, 
N.  Y..  by  the  Passaic  Valley  Sewerage  Com- 
mission of  Newark.  N.  J.  This  contract 
amounted  to  $207,419  and  called  for  the  build- 
ing of  section  15  of  the  intercepting  sewer. 
The  Commission  opened  bids  on  May  28  on 
another  section  of  this  sewer,  the  McCanlev- 
Manton  Co.,  Brooklyn,  N.  Y.,  at  $262,-564 
being   the   low   bidders. 

.\dvices  from  Nunn,  Colo.,  state  that  ac- 
cording to  a  contract  just  made  between  the 
Northern  Colorado  Irrigation  District  and 
the  promoters,  on  which  electors  of  the  dis- 
trict will  vote  June  18.  the  district  reservoirs 
will  have  a  total  capacity  of  63,200  acre  feet 
of  water.  In  addition  there  will  be  6  laterals 
to  distribute  the  water  and  3  main  ditches. 
Halligan  reservoir  is  to  be  enlarged  and 
Stonewall  reservoir  and  several  others  will 
furnish  storage  water.  For  the  construction 
of  the  system,  designed  to  water  50,000  acres, 
a  bond  issue  of  $2^00,000  is  to  be  voted. 


The    State   of    Illinois    in 
1909   had    94,141     miles    of 
Good  public  roads.     Of  this  total 

Roads  in        8.914  miles,  or  9.5  per  cent, 
Illinois  ^^crc      so-called      improved 

roa<ls.  .-\  committee  of  the 
Illinois  Bankers'  Associa- 
tion, which  has  been  making  an  investigation 
to  ascertain  the  reason  for  the  backwardness 
of  this  state  in  the  construction  of  improved 
highways,  has  recently  issued  its  report.  The 
committee  finds  that  of  approximately  $7,000.- 
000  raised  in  the  state  each  year  for  road  con- 
struction and  repair  $2,500,000  is  wasted.  This 
waste  the  committee  reports  is  due  to  the  sys- 
tem by  which  the  responsibility  for  the  upkeep 
of  the  state's  94.000  miles  of  roads  is  divided 
among  4,800  highwav  commissioners,  each  of 
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ii  liberty  to  do  about  as  he  pleases, 
ilie  report  suggests  a  complete  change  in  the 
system.  It  proposes  that  the  county  be  the  unit 
instead  of  the  township  and  that  there  be  finan- 
cial aid  from  the  state  and  the  county.  It  sug- 
gests that  the  organization  consist  of  a  state 
highway  commission  of  three  members,  a  state 
highway  engineer,  a  highway  engineer  in  each 
county  who  may  also  be  county  surveyor,  and 
a  highway  commissioner  in  each  town  who 
will  devote  his  whole  time  to  the  work.  Under 
the  system  proposed  improvement  and  main- 
tenance of  the  main  roads  would  be  under- 
taken at  state  and  county  expense,  and  con- 
necting roads  would  be  improved  at  local 
expense. 


The  citizens  of  New  Eng- 
land    are     so    conservative 

Engineer        ^^"^^    '"    "!•'">'     towns     the 
_  °     -  form    of    local    government 

Commissioner,  inaugurated  before  the  Rev- 
olution is  still  followed. 
The  commission  plan  has 
made  little  headway  in  this  section  of  the  coun- 
try, and  various  other  attempts  to  improve  on 
the  present  form  of  city  or  town  government 
have  met  with  little  success.  It  is,  therefore, 
with  some  surprise  that  we  learn  of  the  action 
of  the  town  of  Norwood,  Mass.  At  a  special 
town  meeting  held  recently  the  citizens  of  this 
place  voted  to  employ  a  town  manager.  This 
manager  will  have  charge  of  the  many  business 
affairs  of  the  town  and  will  handle  the  ex- 
penditure of  the  money,  subject  to  the  direc- 
tions of  the  Board  of  Selectmen.  He  will  be 
Town  Engineer  and  Superintendent  of  Public 
Works  and  wdl  have  charge  of  the  roads,  wa- 
ter supply  and  lighting  system  and  will  super- 
vise all  town  employes.  This  manager  will  be 
an  engineer.  A  similar  plan  has  been  em- 
ployed successfully  for  several  years  by  the 
city  of  Stauntonj  Va.  It  may  be  noted  here 
that  much  of  the  success  of  the  experiment  at 
Staunton  is  ascribed  to  the  fact  that  the  man 
selected  to  manage  the  financial  affairs  of  the 
city  was  a  civil  engineer.  The  city  of  Fred- 
ericksburg, Va.,  has  also  been  considering  plac- 
ing its  municipal  affairs  in  the  hands  of  a 
manager.  Some  time  ago  a  special  committee, 
composed  of  members  of  the  City  Council  and 
citizens  reported  to  the  City  Council  an  ordi- 
nance providing  that  a  commission  he  selected, 
who  shall  attend  to  all  contracts  and  to  the 
buying  of  all  supplies  for  the  city.  The  ordi- 
nance provided  that  the  commissioner  should 
be  an  engineer. 


The  U.  S.  Senate  on  May 
31    passed   a   bill   extending 
Another         the    eight-hour   principle   to 
8-Hour  all    contracts    involving   la- 

Law  '"-"^   '^"    government    work. 

This  bill,  which  also  has 
been  passed  by  the  House, 
provides  that  "every  contract,  hereafter  adopt- 
ed for  the  government  requiring  the  employ- 
ment of  laborers  or  mechanics  shall  contain  a 
provision  that  no  laborer  or  mechanic  doing 
any  part  of  the  work  contemplated  by  the  con- 
tract shall  be  required  or  permitted  to  work 
more  than  eight  hours  in  one  calendar  day." 
A  penalty  of  $5  per  day  for  each  laborer  or 
mechanic  worked  in  excess  of  this  period  is 
imposed  and  made  a  part  of  the  contract. 
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y\r.  Bruce,  chief  engineer  for  the  Domin- 
ion Government  on  the  final  location  of  the 
Hudson   Baj'   Ry.,   has  resigned. 

Mr.  W.  D.  Uhler,  second  assistant  engi- 
neer in  charge  of  road  maintenance  of  the 
])ublic  service  commission  of  Baltimore, 
.Md..  has  resigned  to  accept  a  position  with 
a  Philadelphia  company. 

Mr.  Ralph  Hoggs,  a  civil  engineer  of 
Boise  City,  Idaho,  was  drowned  in  the 
Spokane  river  by  the  capsizing  of  a  boat 
on  May  22.  He  had  been  in  Boise  City 
about  four  years  and  was  graduated  from 
the  University  of  Washington. 

Mr.  F.dw.  Schildhauer,  electrical  engineer 
with  the  Isthmian  canal  commission  at 
Panama,  is  visiting  in  the  states  on  his  an- 
nual leave  of  absence.  iMr.  Schildhauer 
was  graduated  from  the  Univer.sity  of  Wis- 
consiii  in   1906. 

Ma.i.  Gen.  John  F.  O'Ryan,  commanding 
the  New  York  National  Guard,  has  ap- 
pomted  Maj.  Eugene  W.  Van  C.  Lucas, 
formerly  of  the  corps  of  engineers,  U.  S. 
A.,  to  the  office  of  chief  engineer.  Major 
Lucas  was  graduated  from  West  Point  in 
1887. 

Mr.  Selbert  M.  Connor  has  resigned  his 
position  as  engineering  draftsman  in  one 
of  the  large  railroads  terminating  in  Chi- 
cago and  announces  that  he  has  opened  an 
office  at  414  Sherman  St.,  where  he  is  pre- 
pared to  make  mechanical  or  other  engi- 
neering drawings,  maps.  etc. 

Mr.  Jean  M.  Allen,  who  has  been  super- 
intendent for  H.  P.  Burgard  on  barge  canal 
contract  No.  37  for  the  past  year,  has  ac- 
cepted a  position  as  general  superintendent 
for  the  Pacific  coast  work  of  the  Atlantic, 
Gulf  &  Pacific  Dredge  Co.  of  San  Fran- 
cisco. He  will  have  charge  of  all  Pacific 
excavation  work. 

Mr.  William  McClellan,  Electrical  En- 
gineer of  the  New  York  State  Public  Service 
Commission,  was  elected  a  manager  for  a 
term  of  three  years  at  the  annual  meeting  on 
May  21  of  the  American  Institute  of  Electri- 
cal Engineers.  Mr.  McClellan  was  also  re- 
cently appointed  chairman  of  the  Electrilica- 
tion  Committee  of  the  New  York  Railroad 
Club. 

Mr.  H.  H.  Adains,  president,  and  Mr. 
John  V.  Hanna,  chief  engineer  of  the  Kan- 
sas City  Termmal  Ry.  Co.,  conducted  a 
special  train  tour  over  the  $35,000,000  proj- 
ect in  Kansas  City  recently  for  the  purpose 
of  inspection.  This  was  Mr.  Adam's  first 
trip  over  the  property.  He  succeeds  Mr. 
W.  S.  Kinnear  as  president,  whose  resig- 
nation was  recently  noticed  in  this  column. 
Daniel  Hudson  Burnham  of  Chicago  died 
in  Heidelberg,  Germany,  on  June  1st.  Mr. 
Burnham  was  architect  of  the  Chicago 
World's  Fair,  and  a  large  number  of  the  most 
important  buildings  in  this  country  and  abroad 
were  designed  by  him.  His  more  recent  work, 
however,  and  that  for  which  he  will  be  noted, 
is  his  work  of  planning  cities.  He  was  chief 
designer  of  the  Chicago  plan,  the  San  Fran- 
cisco plan,  the  Manila  and  Bagio  plans,  in  the 
Philippines  and  the  plan  for  the  civic  center 
of  Cleveland.  He  was  born  Sept.  4,  1846,  at 
Henderson,  N.  Y.,  and  came  to  Chicago  in 
1856. 

Mr.  William  L.  Derr.  who  has  been  Steam 
Railroad  Inspector  for  the  Public  Service 
Commission,  New  York,  since  June  8,  1909, 
has  resigned  to  become  superintendent  of  one 
of  the  divisions  from  Omaha  to  Oelwin. 
Iowa.  Mr.  Derr  was  educated  at  the 
Polytechnic  College  of  Pennsylvania,  Phil- 
adelphia. He  served  on  Pennsylvania  Lines 
as  an  assistant  engineer  and  track  supervisor ; 
Erie  Railroad  as  superintendent  of  various 
divisions  and  chief  engineer;  New  York,  New 
Haven  &  Hartford,  and  Chicago  &  Alton 
Railroads  as  superintendent ;  and  the  Metro- 
politan Street  Railway  of  New  York  as  gen- 
eral  superintendent. 


Civil  Service  Examinations. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  on  June  12  to  se- 
cure eligibles  to  fill  vacancies  in  the  posi- 
tion of  laboratory  assistant,  qualifying  in 
engineering  at  salaries  from  $900  to  $1,200 
per  annum. 

An  examination  will  also  be  held  for  the 
position  of  assistant  to  inspector  of  ord- 
nance at  a  salary  of  $1,200  per  annum.  This 
examination  will  be  held  on  June  26  and  27. 

A  third  examination  by  the  U.  S.  Civil 
Service  Commission  will  be  held  on  July  10 
to  fill  a  vacancy  in  the  position  of  mechan- 
ician and  laboratory  assistant  in  the  bureau 
of  mines,  San  Francisco,  at  a  salary  rang- 
ing from  $1,000  to  $1,400  per  annum.  In- 
formation mav'  be  had  by  application  to  the 
civil  service  commission,  Washington.  D. 
C,  or  to  the  secretary  of  the  board  of  ex- 
aminers, federal  buildings  of  most  any  large 
citv. 


INDUSTRIAL 


The  magazine  "Building  Management"  has 
been  sold  to  C.  A.  Patterson,  and  the  Porter- 
Patterson  Co.  will  hereafter  be  known  as 
the  Patterson  Publishing  Co.  The  magazine 
will  be  moved  at  once  to  the  City  Hall  Square 
Bldg.,   Chicago. 

The  Watson-Stillman  Co.,  50  Church  St., 
New  York,  announces  the  following  officers 
as  chosen  at  a  directors'  meeting  May  15th : 
President,  E.  A.  Stillman ;  Vice  President  and 
Secretary,  A.  F.  Stillman;  Treasurer.  J.  P. 
Bird ;  Chief  Engineer.  Carl  Wigtel ;  Superin- 
tendent. Frank  Lary.  A  new  branch  office  is 
to  be  opened  at  Philadelphia  shortly  and  shop 
facilities  are  being  improved  to  meet  increas- 
ing business. 

The  contract  for  placing  Raymond  concrete 
piles  in  the  foundations  of  an  acid  plant  to 
be  erected  at  Bayway,  N.  J.,  for  the  Stand- 
ard Oil  Co.  has  been  awarded  to  the  Ray- 
mond Concrete  Pile  Co.  of  New  York  and 
Chicago.  The  Raymond  Concrete  Pile  Co.  also 
has  been  awarded  the  contract  for  placing 
Raymond  concrete  piles  in  the  foundations 
of  the  Louisville  Railways  high  power  sta- 
tion at  Louisville,  Ky.  D.  X.  Murphy  &  Bros.. 
•  .'Architects. 

The  MacArthur  Concrete  Pile  &  Founda- 
tion Co.,  11  Pine  St.,  New  York,  has  recently 
been  awarded  a  contract  for  upward  of  2,700 
pedestal  concrete  piles,  together  with  a  large 
amount  of  concrete  capping  and  similar  work 
for  the  new  Willerica  shops  of  the  Boston 
&  Maine  Railroad,  North  Willerica,  Mass. 
Ten  large  shop  buildings  covering  about  150 
acres  are  to  be  constructed  and  heavy 
locomotive  and  train  loads  are  to  be 
carried  in  a  number  of  places.  -\.  B. 
Corthell  is  the  Chief  Engineer,  F.  W. 
Irwin  Special  Engineer  for  the  job.  and  S.  P. 
Coffin  is  the  Assistant  Engineer  in  charge  of 
the  work  in  the  field.  .Another  contract  re- 
cently awarded  to  the  MacArthur  Concrete 
Pile  &  Foundation  Co.  is  for  the  pedestal 
pile  foundations  of  an  extension  to  the  power 
house  of  the  Middletown  Electric  Light  Com- 
pany, Middletown,  Conn.  The  piles  are  to  be 
carried  several  feet  above  the  ground  level, 
carrying  a  reinforced  concrete  floor  to  be 
constructed  by  the  foundation  contractor.  The 
work  also  includes  a  waterproofed  coal  pit 
and  foundations  for  a  large  radial  brick 
chimney. 


CATALOGUES 


Dump  Wagons.— Paper,  6x9'/n,  s 
A    Strcich    &    Bro.    Co.,   668  Wt,L^ '''' 
Chicago,  111.  '-'Ite  St., 

This     catalog     contains     illusltin 
dump    wagons    of   ly.    to  4  yds-an  ^'"^ 
with   specifications  and  descriptC       "• 

Paving  and   Roads.— Paper,  R,zu 
10  pp.     The   Texas   Co.,   17  Balrv  pi""' 
New   York  City.  '  *^''w. 


ity. 
This    IS    the    May    issue   of  tl   h„ii 
which  is  published  in  the.  intere   of 
roads,    and    contains    records   ol  he 
necrs    of   the    company   in   conm 
road  construction  and  maintenai 
Turbo    Alternators. — Paper,  7 
pp.      Westinghduse    Electric    & 
East  Pittsburgh,  Pa. 

Circular    No.    1094    under   datiif  a„.-i 
1912,    contains    illustrated    desc«tion?„' 

i  installff] 
■■•'"igs  ami 


engi- 
'['on  With 

1;. 

5  ins..  8 
Ifg.  Co., 


Westinghouse  turbo-alternators  ;''"'"  "' 
in  several  large  plants.     Line  d 
details  are  shown 


Rumley  Bulletin. — Paper,  6x9  ins.,  16  pp. 
M.  Rumley  Co.,  Laporte.  Ind. 

This  is  a  new  bulletin  being  published  by 
the  above  company  devoted  to  the  inter- 
ests of  machinery  for  farm  and  road  build- 
ing. 


Expansion  Bolt. — Paper,  4j^x?i  ins  n 
pp.  Cinch  Expansion  Bolt  &  Erircerl.i'ff 
Co.,  401   Broome  St.,   New  York^    ^ 

Bulletin  No.  100  illustrates  aniie'.-hfs 
a  method  of  anchoring  without  iro  -» 
extraordinary  tensile  and  shearinsi-  ^cs" 
Prices,  sizes,  etc.,  are  given. 

Weston  Instruments. — Paper,  jQi  1^,3 
32  pp.  Weston  Electrical  Instri^ent  Co' 
Waverly  Park,  Newark,  N.  J. 

Bulletin  No.  8  illustrates  andle-ribc? 
electrical  measuring  instruments,  c  A'ir,s 
ton  rniniature  precision  group  ini.;.;n; 
of  switchboard  and  portable  me  s  if  i\] 
kinds. 

Webster  Method. — Paper,  6.x9  i  'in 
Webster  Manufacturing  Co.,  Tiffi  1 

This    is    the    May    bulletin   of 
compan\'  which  describes  and  illu  a'-. 
stallations  of  Webster  plants  forand 
gravel    washing    and    coal    handh 
articles     show     interesting    modt 
which    should    furnish    serviceable  - 
persons  using  this  class  of  equipifli. 
Turbo    Blower. — Paper,    6x9   ii    S 
Turbo    Blower    Co.,    30    Church 
York  City. 

This    is    bulletin    D,    containing 
trated   description   of  the  standar 
regulator     for     regulating    and    cu    iiiig 
high  and  low  pressure  steam  blo\r!=    \)i. 
rections   for   setting,  etc.,  are  give 

Traction  Engines. — Paper,  9xi:iii.\,  40 
pp.     Buffalo  Pitts  Co.,  Buffalo,  N. , 

This  catalog  illustrates  and  desc'es  con- 
tractors' special  double  cylinder  lad  en- 
gines and  reversible  road  cars  f  heavy 
freight  and  special  reversible  cars  if  haul- 
ing and  spreading  crushed  stone  ai  gravel. 
Special  attention  is  paid  to  the  calls  ot 
construction  of  the  traction  enges  and 
reversible  wagons. 

Air  Compressor  Accessories.— Per.  bx9 
ins.,  40  pp.  Sullivan  Machine  Cc'coplcs 
Gas  Bldg.,  Chicago,  III. 

This  is  bulletin  SS-L,  replacing)ulletln 
58-1.  The  first  portion  of  the  mphlet 
contains  a  description  of  the  acssories 
such  as  air  receivers,  reheaters  anioading 
devices  used  in  connection  with  •  com- 
pressors. Bulletin  also  contains  Is'ge 
amount  of  compressed  air  data  a  prac- 
tical articles  on  the  operation  '-^n^- 
pressed  air  machinery. 

Another  catalog,  S'/4x3^  ins.,  Ipr-.  '* 
booklet  No.  108,  which  deals  wi  ma- 
chinery for  contractors,  includii  roc^ 
drills,  stone  channelers,  diamond  d  is  and 
hammer  drills. 

A  third  bulletin.  No.  66- F.  deals  articu- 

larly  with   Sullivan  light  weight  rd  dnlls. 

Complete  information  is  given. 

Air    Compressors   and   Pneumatic  »l8,-- 

Paper.  6x9  ins..  8  pp.     Thos.  HDalJet 

Company,    York    &  23d   Sts.,    ibdel- 

phia.  Pa. 

Six    bulletins    on    the    following  lOjects 

have   been   issued    by   the   above  cipany- 

Bulletin  No.  200,  General  Construe  n  Uf- 

tails  of  Air  Compressors;  Bulletin  3-  •^"• 

Straight  Line  Belt  Driven  Air  Com[  sfors; 

Bulletin    202.    Straight    Line   Steam :'riven 


■11912. 

Jpressors;  Bulletin  203,  Duplex  ami 
/d  Belt  Driven  Machines;  Bulletin 
(ilex  and  Compound  Steam  Driven 
J'  Bulletin      1014.      Yankey      Plug 

ulletin     1024.     Hand     Rock     Drill. 

illetins  contain  descriptive  matter 
utrations  and  diagrams,  tables  of 
i,  and  dimensions. 
c  Hoisting  Engines.— Paper,  7V.x8 
.  2  pp.  Reliance  .Machine  &  Tool 
(<i,  St.  Louis,  Mo. 

nailing  card  illustrate.s  hoisting 
c  derricks,  clam  shell  buckets  and 
(latent  pumps,  all  of  which  arc  sold 
.  )Ove  named   company. 

itent  Decrees. — Paper,  8x11   ins.,  4 

National  Bridge  Company,  Con- 
lig   Engineers.   Indianapolis,    Ind. 

iper  contains  a  list  of  patent  de- 
c  cost  saving  improvements  in  con- 
fdges  and  suits  in  which  decrees 
,  n   rendered    in    the    United    States 

nding  the  patents  valid. 
nestos  Roofing. — Paper,  4|jx8  ins. 
t     H.  W.  Johns-Manville  Company. 
ison  Ave.   and   4th   St.,    New    York 


ENGINEERING  &  CONTRACTING 


use  of  J. 
buildings 
the    tests 


-M. 

and 
for 


l! 

')Ider   illustrates    the 

.  Rooffing  on  factory 

idrmation    regarding 

:iinst   fire 

hliances. — Paper.    6x9    ins.,    32    pp. 

imal  Board  of  Fire   Underwriters. 

intains  a  list   of  manufacturers   of 

«  ances   published    by    the    National 

Fire  Underwriters  at   the   recom- 

|n  of  the  Underwriters'  Laborator- 

!ving  examinations    and    tests    con- 

nder    standards    recommended    by 

inal  Fire  Protection  .Association. 
'he  edition   of  January,   1912.     The 

vised  semi-annually.  .Another  list 
,  il  and  chemical  appliances  is  also 
I  by  the  above. 


Hydro    Recorders.— I '.lucr.    6.\9    ins.,   4    pp. 

Herman    llacharach,    722    Lewis    Block, 

Pittsburgh.  I'.i. 
lour  of  these  p.iniphlets  are  published  on 
the  lollowing  subjects:  Hydro  Recording 
Velocity  and  Wdunic  .Meter,  llvdro  Dil- 
ferential  Draii  Recorder  and  Indicator. 
Hydro  Pressure  Draft  Recorder  and  Hvdro 
Recording  and  Indicating  .Meters.  The 
pamphlets  are  illustrated  with  photographs 
and  line  drawings  and  give  complete  de- 
scriptions of  the  apparatus,  its  purpose  and 
Its  method  of  (■peration, 

Jackohol.— Paper,  5'.;x3;4   ins.,  8  pp.    Wat- 
son-Stillniau    Company,   50   Church    St., 
New    York    City. 
This  folder,  which  is  designated  as  Bulle- 
tin J.  contains  information  regarding  a  fill- 
ing liquid  for  hydraulic  tools  such  as  jacks, 
presses,  punches,  benders,  etc..  which,  it   is 
claimed,   does   not   thicken,   gum   or   change 
chemical   composition,   and   is   protective   to 
the  metal  surface  and  packings  with  which 
it    comes    in    contact. 

Deep    Well    Pumps. — Paper,    S'SxllVi    ins., 
78     pp.      Keystone      Driller      Company, 
Beaver  Falls,  Pa. 
This   is   the   new  addition  of  catalog   No. 
6  dealing  with    Downie   Deep   Well   Pumps. 
The     catalog     is     very     complete,     giving 
descriptive      matter     and      illustrations      of 
pumps    and    their    details,    and    containing 
lists   of  sizes,   dimensions  and   prices.     The 
pumps  dealt  with  cover  a  wide  range. 
Reinforced    Concrete    Construction. — Paper, 
6x9   ins..   72   pp.      Southern    Ferro-Con- 
crete  Company,  Atlanta,   Ga. 
The  above  catalog  is  issued  by  a  firm  of 
engineers  and  contractors  and  contains  in- 
formation   as    to    the    advantages    of    ferro- 
concrete construction,  with  examples  of  de- 
signs   for    foundations    and    for    superstruc- 
ture of  various  types  of  concrete  buildings. 
Interesting     illustrations     are     given      and 
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copies      of     letters      from      architects 
ow  ners 

Studebaker  Wagons. — Paper,  6%xI0% 
ins.,  16  pp.  Studebaker  Corporation,  South 
Bend,  Ind. 

This  catalog  contains  descriptions  and  il- 
lustrations of  Studebaker  wagons  for  earth 
moving,  road  oiling  and  sprinkling. 

Drawing  Materials. — Paper,  6x8  ins..  2 
DP.  F  (-,  Reuhle  &  Co.,  119  Fulton  St.. 
New  York   City. 

This  circular  illustrates  and  describes  a 
new  lettergraph  and  pen  guider  for  large 
nr   small   alphabet   and   numerals. 

Foundry  Products. — Paper,  6x8  ins.,  64 
pp.  James  B.  Clow  &  Sons,  Harrison  St 
Bridge,  Chicago. 

This  catalog  contains  descriptions,  illus- 
trations and  tables  of  dimensions,  sizes  and 
prices  of  cast  iron  pipe  and  fittings,  man- 
mole  covers,  curb  guards,  lamp  posts,  wa- 
ter  troughs   and    fountains. 

The  Cummings  System. — Paper,  6x9  ins., 
16  pp.  Electric  Welding  Co.,  Pittsburgh. 
Pa. 

This  bulletin  illustrates  and  describes  the 
Cummings  system  of  concrete  reinforce- 
ment. Complete  line  drawings,  half-tones 
and  descriptions  of  details  are  given. 

Hammer  Drills.. — Paper,  6x9  ins.,  16  pp. 
Ingersoll-Rand  Co.,  11  Broadway,  New 
York    City. 

This  is  Bulletin  4111,  descriptive  of  type 
"BC"  butterfly  hammer  drills.  These  ham- 
mers are  equipped  with  telescope  feed  and 
can  also  be  furnished  with  dust  allayers, 
which  are  strongly  advocated  as  a  safe- 
guard to  the  health  of  the  miners.  The 
Butterfly  valve  consists  of  two  wings  and 
a  central  stem  on  which  it  oscillates.  The 
catalog  shows  sectional  views  of  the  ma- 
chine and  also  several  cuts  of  machine  at 
work  underground,  together  with  a  list  of 
duplicate   parts. 


AILWAYS.     STEAM     AND     ELECTRIC 


Alabama, 
lets  for  the  extension  of  the  Bir- 
&  Southeastern  Ry.,  W.  M.  Blount. 
Union  Springs,  Ala.,  from  Talla- 
Eclectic.  14  miles,  have  been  let 
Pruit.  Montgomery,  .\la.,  and  J.  \. 
'ine  Bluff,  .\rk..  the  former  receiving 
i  and  the  latter  five  miles. 
uthern  Ry.  is  to  expend  about  $10,- 
le  construction  of  a  1-mile  spur  from 
o   the    fair   grounds    for    the    Black 

>pradlin.  promoter  of  the  proposed 
from  Birmingham  to  Chattanooga, 
er  San  Muuntain,  recently  announced 
-",  Ala.,  that  surveys  had  been  com- 
the  Chattanooga  end  and  would  be 
at  Birmingham.  It  is  hoped  to  have 
condition  to  start  work  late  this  fall 
lext  spring. 

abama  &  Great  Southern  Railroad,  it 
-d.  will  shortly  construct  a  line  into 
.■Mthough  nothing  definite  is  obtain- 
generally  believed  that  the  report 
ninded.  J.  \\.  Evens,  Birmingham, 
-uperintendent.- 

>lders  of  the  Mobile  West  Shore 
Co.,  Mobile,  have  authorized  an  is- 
.',000,000  of  bonds.  The  bond  issue 
ice  the  construction  of  an  interurban 
ailway  from  Mobile  to  Pascagoula, 
is  proposed  to  have  completed  with- 
The  project  is  backed  by  Mobile 
men,  the  leader  of  them  being  Judge 
1.  Robert  K.  Warren,  formerlv  see- 
the Louisville  and  Nashville  R.  R.. 
resident  and  general  manager  of  the 

Arizona. 

>  from  Tucson,  .Ariz.,  state  that  Roy 
lanager  of  the   Copper   Creek      line, 


near  ^Mammoth,  is  planning  on  securing  Eng- 
lish capital  to  construct  a  railroad  from  the 
mine  down  the  San  Pedro  River  to  a  connec- 
tion  with  the  Southern  Pacific. 

Arkansas. 

The  Little  Rock  &  .Augusta -Ry.  Co.,  men- 
tioned in  our  last  issue,  has  been  incorporated 
with  a  capital  stock  of  $100,000,  and  proposes 
to  build  seven  miles  of  track,  connecting  the 
178  acres  of  factor}'  sites  in  South  .Argenta 
with  the  768  acres  of  corresponding  land  lying 
in  Factoria,  a  part  of  Little  Rock.  An  agree- 
ment has  been  reached  with  a  firm,  of  bridge 
erectors  to  erect  the  private  bridge  across 
the  .Arkansas,  which  will  connect  the  two  sites. 
The  road  will  extend  from  Ninth  and  Rail- 
road Sts.,  ranging  south,  and  will  come  into 
.Argenta  from  the  south,  just  below  the  Buck- 
eye Cotton  Oil  Co.  The  construction  of  the 
roadbed  will  begin  at  once,  it  is  said.  .A.  C. 
Read,  vice  president  of  the  Southern  Trust 
Co..  Little  Rock,  is  interested. 
California. 

The  Big  Four  Electric  Ky.  Co.  has  filed  its 
articles  of  incorporation.  This  company  has 
a  capital  stock  of  $1,000,000  and  proposes  to 
build  a  road  that  will  run  from  Tulare  to 
Woodville,  thence  to  Popular,  thence  to  Por- 
terville,  and  a  branch  line  to  run  from  Tu- 
lare to  Visalia,  making  the  main  line  and  the 
branch  34  miles  long.  This  is  the  line  pro- 
moted by  Frank  .Avery  and  Davis  Oliver  of 
San  Francisco. 

The  Engineering  Department  of  the  South- 
ern Pacific  Ry.  is  reported  to  have  completed 
final  surveys  for  the  new  line  from  Los 
.Angeles  to  Spokane,  Wash.  The  route  as 
planned  will  be  about  as  follows:  From  Los 
.Angeles  to  Moiave.  the  present  main  line  of 
the   Southern    Pacific   will   be  used,   and    from 


Mojave  to  Owcnyo.  in  Inyo  County,  a  new 
line  will  be  constructed  along  the  route  of  the 
Los  .Angeles  aqueduct.  From  Owcnyo  to 
Tonopah  Junction,  the  old  California  and 
Colorado  Railroad,  a  narrow  gauge  line  owned 
by  the  Southern  Pacific  Company  will  be 
standardized  at  an  expense  of  thousands  of 
dollars,  and  a  short  extension  will  take  the  line 
to  Hazen,  Nev.,  on  the  main  line  of  the  Cen- 
tral Pacific.  From  Hazen  to  Winnemucca, 
Xev.,  the  main  line  of  the  Central  Pacific  will 
be  followed,  and  from  there  a  new  line  will  be 
constructed  to  Nampa,  Idaho,  on  the  main  line 
of  the  Oregon  Short  Line.  The  main  line  of 
this  road  will  be  used  to  Huntington,  Ore., 
and  from  there  to  Homestead.  Idaho,  the 
Northwestern  tracks.  From  Homestead  the 
surveyors  have  run  a  line  along  the  Snake 
River  to  Spokane,  Wash.,  the  northern  termi- 
nus of  the  new   route. 

Colorado. 

-Advices  from  Denver  state  that  the  Denver. 
Northwestern  &  Pacific  R.  R.  (Moflrat  road'), 
for  which  receivers  recently  were  appointed, 
will  be  restored  to  the  owners  in  30  days,  if 
negotiations  now  pending  are  successful.  The 
advices  state  that  representatives  of  the  re- 
ceivers, the  owners  and  the  holders  of  $3,- 
■500.000  notes,  whose  nonpayment  caused  the 
receivership,  will  meet  in  New  Y'ork  to  con- 
sider a  settlement.  It  is  understood  that  an 
adjudication  of  the  difficulties  may  be  reached 
by  the  noteholders  agreeing  to  an  extension 
of  those  obli.gations. 

The  Denver  City  Tramway  Co.,  John  A. 
Beeler,  General  Manager.  Denver,  Colo.,  has 
begun  securing  property  to  carry  out  its  plan 
for  connecting  up  of  the  Denver  &  Interurban 
with  the  Moffat  road  for  the  purpose  of  facili- 
tating the  interchan.ge  of  traffic  between  the 
two  systems.     The  plan  of  the  tramway  com- 


•f>  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pany  is  to  extend  the  interurban  line  from 
some  point  on  the  north  side,  presumably 
Hazel  court,  on  down  through  the  Argo  dis- 
trict to  connect  with  the  Moffat  road  in  the 
vicinity  of  Fifteenth  street.  This  will  require 
the  electrification  of  a  portion  of  the  Moffat 
tracks  or  the  laying  of  additional  tracks  for 
the  electric  line.  Construction  work  on  the 
e-xtension  will  not  be  started  for  some  time. 
The  extension  of  the  interurban  line  is  un- 
derstood to  be  the  first  link  in  the  proposed 
belt  line  about  the  city  of  Denver,  which  the 
tramway  contemplates  at  some  future  time. 

Delaware. 

The  Wilmington,  Xew  Castle  &  Delaware 
City  Ry.  Co.  has  been  incorporated  with  a 
capital  stock  of  $250,000,  for  'the  purpose  of 
constructing,  maintaining  and  operating  rail- 
ways. Robert  H.  Richards,  Wilmington,  Del., 
is  counsel  for  the  company. 

District  of  Columbia. 

The  Virginia  Terminal  Co.  has  asked  Con- 
gress for  permission  to  construct  a  double 
track  street  railway  hne,  running  from  Ross- 
Ivn,  Va.,  across  Aqueduct  bridge  and  to  Union 
Station  by  way  of  36th  St..  M  St.,  and  New 
Jersey  Ave.,  in  Washington.  The  company 
will  have  a  capital  stock  of  $500,000,  and  is 
understood  to  have  its  plans  well  along.  Harry 
Wardman  and  A.  A.  Thomas,  of  Washington, 
and  J.  G.  Dudley,  I.  C.  Taylor  and  E.  F. 
Crawford  of  Virginia,  are  interested. 

Florida. 

The  Live  Oak,  Perry  &  Gulf  Ry.  has  sur- 
veys under  way  for  rebuilding  the  first  30 
miles,  starting  at  Live  Oak,  Fla.  The  capital 
for  construction  has  been  secured  aiid  con- 
struction contracts  will  be  let  soon.  W.  L. 
Roach,  Live  Oak,  Fla.,  is  President  and  V.  G. 
Walters,  Live  Oak  is  Chief  Engineer. 

Georgia. 

Burke  &  Joseph,  contractors.  Cape  Girard- 
eau, Mo.,  have  35  miles  of  tracklaying  on 
the  Gainesville  &  Northwestern  Ry.  out  of 
Gainesville,   Ga.,   which  the\'  will   sublet. 

The  Georgia  Coast  &  Piedmont  Railroad 
Co.,  operating  between  Collins  and  Darien.  is 
to  extend  the  line  of  the  road  from  Reidsville 
to  Vidalia.  The  company  plans  to  issue  bonds 
amounting  to  $3,500,000  for  the  purpose.  It 
will  have  connection  with  several  trunk  lines. 
A  line  is  also  proposed  from  Darien  to  Bruns- 
wick. A.  de  Sola  Mendes,  Darien,  Ga.,  is 
Vice-President  and  General  Manager. 

The  Americus,  Tifton  &  Atlantic  R.  R.  Co., 
projecting  a  110-mile  line  through  Americus, 
Oakfield,  Doles,  Ashburn,  Tipton,  Nashville 
and  Milltown,  will  have  surveys  made  soon. 
In  the  meantime  the  company  is  selling  $100,- 
000  of  common  stock  to  pay  for  grading,  etc., 
and  will  probably  let  construction  contracts 
in  00  or  90  days.  The  company  will  organize 
in"  about  two  weeks  when  it  gets  its  charter- 
The  chief  engineer  has  not  been  engaged  as 
yet.     J.  W.  Myers,  Tifton,  Ga..  is  interested. 

Illinois. 

The  Chicago  &  Suburban  Traction  Co.,  a 
new  corporation,  has  asked  a  franchise  of  the 
Cook  County  Board  to  operate  on  237  sections 
of  Cook  county  highways,  covering  91  miles. 
The  new  traction  company  wants  to  build  an 
electric  railroad  from  Evanston  to  Elgin, 
thence  to  Oak  Forest,  and  from  there  to  the 
Illinois  state  line  near  Hammond,  Ind.  The 
ordinance  provides  for  a  20-year  franchise, 
and  stipulates  that  the  company  shall  have 
built  and  completed  ten  miles  of  track  in 
three  years  and  the  entire  proposed  trackage 
in  ten  years.  This  companv  is  incorporated 
with  a  capital  stock  of  $5,000,000.  W.  J.  C. 
Kenyon.  Chicago,  former  president  of  the  Illi- 
nois Tunnel  Co.,  is  president,  and  James  O. 
Small  is  secretary.  Its  attorneys  are  Louis  J. 
Behan  and  Herbert  S.  Duncombe. 

®The  Chicago  &  Eastern  Illinois  R.  R.  Co. 
has  awarded  contracts  for  grading  for  32  miles 
of  second  main  track  as  follows:  Grading  be- 
tween Tuscola  and  .\rthur.  111.,  to  Sheehan 
Brothers  of   Danville.  111.;   grading   from   .Ar- 


thur to  Findlay,  III,  to  M.  C.  Connors  &  Co., 
of  Chicago. 

Indiana. 

.■\.  O.  Cunningham,  Chief  Engineer  of  the 
Wabash  Railroad.  St.  Louis,  Mo.,  has  in- 
formed the  Board  of  Public  Works,  Fort 
Wayne,  Ind.,  that  the  company  has  appro- 
priated the  necessary  funds  for  the  completion 
of  track  elevation  west  of  Calhoun  St.  The 
board  expects  that  arrangements  will  soon  be 
completed  with  the  Pennsylvania  R.  R.  for  its 
portion  of  the  work. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Railroad  (Big  Four)  will  start  work 
shortly,  it  is  reported,  on  the  reconstruction  of 
the  Fairland,  Franklin  &  Martinsville  branch 
in  Indiana.  The  roadbed  is  to  be  regraded  and 
regraveled  and  60-lb.  steel  rails  installed.     W. 

B.  McLoughlin,    Indianapolis,    Ind.,    is    Engi- 
neer Maintenance  of  Way. 

Iowa. 

®Cameron,  McManus  &  Joyce,  Keokuk, 
la.,  have  been  awarded  a  contract  by  the 
Chicago,  Burlington  &  Quincy  R.  R.  for  grad- 
ing on  realignment  of  main  track  between 
Keokuk  and  Montrose  incident  to  the  re-ele- 
vation on  account  of  the  construction  of  the 
power  dam  at  Keokuk.  There  are  also  ter- 
minal improvements  at  Keokuk  yard,  includ- 
ing a  coal  chute,  ice  house  and  yard  exten- 
sion. 

Council  Committee  of  Dubuque,  la.,  has 
voted  to  grant  the  Union  Electric  Co.,  340 
Main  St.,  Dubuque,  a  franchise  to  use  the 
streets  to  gain  an  entrance  to  Eagle  Point 
Park.  It  is  understood  that  work  on  the  ex- 
tension will  be  started  at  an  early  date. 
Kansas. 

The  Wichita  Union  Terminal  Ry.  Co.,  C.  J. 
Skinner,  Resident  Engineer,  Wichita,  Kan., 
on  account  of  certain  right  of  way  and  legal 
complications,  has  postponed  the  letting  of 
contracts  for  the  Union  Station  and  other 
track  elevation  work  at  Wichita.  These  con- 
tracts were  to  have  been  let  on  May  22. 

Surveys  are  underway  for  the  projected  line 
of  the  recently  incorporated  Newton,  Kansas 
&  Nebraska  R.  R.  Co.  of  Newton,  which 
proposes  to  build  a  line  north  from  Newton 
via  Goessel,  Canton  and  Roxbury  to  the 
north  line  of  the  state.  It  is  the  intention 
to  build  a  standard  gage  railroad  and  operate 
motor  cars  for  passenger  service  and  steam 
for  the  freight  business.  The  officers  are ; 
T.  H.  McManus,  Newton,  president;  Dr.  Ax- 
tell,  Newton,  vice  president;  Roy  T.  Glass, 
Canton,  secretary;  Jas.  .-\.  Spilman,  treasurer, 
and  J.  M.  Simpson  of  Canton,  M.  A.  Moore, 

C.  E.    Grove   and   F.   E.   Devlin,   county  sur- 


construct  80  miles  of  the  Big  Sa|y  n;  •■ 
it  is  said.  Heavier  rails  and  addonquT 
will  be  laid  on  the  line  which  r  s  imr  Ij? 
horn,  Ky.,  toward  which  the  Carina  n- 
field  &  Ohio  Railroad  is  buildinji  line  f 
D/"t?-  L  B.  Allen  is_  Engineerjlainten^'^ 
of   Way,   Covmgton,   Ky.  " 

It  has  been  announced  that  le  Call  I- 
Construction  Co.,  Knoxville,  TenI  whicii  I 
the  contract  for  the  construction]f  the  I 
ington  &  Eastern  line  of  the  buisvillf' 
Nashville  to  the  mining  regionsjf  L,,.' 
County,  Ky.,  will  complete  work  i  about '^n 
month,  on  the  section  between  (azarij  ,' 
W'hitesburg.  ,  ' 

Louisiana. 

Press  reports  quote  J.  .\.  Edsi,  Pre^,,i 
Kansas    City    Southern    Ry.,    as  tatine  tb 
that  road  was  still  working  on  pns  to  p" 
New  Orleans  on  its  own  tracks,   rior  ■ 
Mississippi   flood   the  outlook  ha  been  • 
gratifying    and    work    had    beenpushej; 
surveys  for  the  new  tracks  and  otirvcn'vr? 
The  flood  has  had  a  tendency  to  .r 
pie   any   extension   work   the   rai  r 
have  had  in  view,  but  when  the  ■:, 
side   and   normal   conditions   are  s: 
projects  will  be   resumed.     The  w 
Southern   has   recently  had  its  s,, 
surveying    the    country    from    S'-v 
Alexandria  and  it  is  thought  that 
dria   link   may  be   the   first  in  th 
which   will   reach   to   New  Orlear 

Maryland. 

®R.  Galiardi,  Connellsville,  P, 
awarded  a  contract  by  the  Weste 
R.  R.  for  grading,  etc.,  for  a  3% 
at  Charlton  Station,  Md..  crossir 
mac  River  in  West  Virginia.  1 
vania  Stee!  Co.  has  been  awarded 
for  the  steel  work   for  the   1,175- 

Massachusetts. 

®Bids  were  opened  May  23  by ; 
Transit   Commission,   Boston,   Ma 
structing  Sec.  A  2,  of  the  Dorchc 
the  section  being  500  ft.  long  and  : 
Winter    St.      The    contract    was 
Coughlan  &  Sheils  Co.,  43  Tremt 
ton,  Mass.,  at  $241,475-     The  item 
this  work  were  as   follows    (1) 
bid  of  Jones  &  Meehan,  24  Oak^ 
maica  Plain,   (2)   for  Bruno  &  Pc: 
mont   St.,   Boston,    (3)    for   John 
1012  Old  South  Bldg.,  Boston,  (4  tcr 
Nawn    Contracting   Co.,   82    SaviiSt, 
bury,    (5)    for  P.   McGovern  &  C' •"  ' 
St.,   Boston,    (6)    for   Coleman  B: 
Mass.,  (7)  for  Mullen,  O'Riordan  .:. 
Alfred  St.,   Charlestown,  and   (8)  it  L. 
Ian  &  Sheils  Co. : 


(5) 
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(1)  (2)  (3)            (4) 

Excavation,   29,000  cu.  yds %  S.60  $  5.50  %  4.90       ?  4.50 

Removing  masonry,  1,300  cu.  yds.  15.00  10.00  12.00           7.00 

Concrete  masonry,  9.00O  cu.  yds..  15.00  13.50  12.00         10.50 

Cinder  concrete,   1,500  cu.   yds....  6.00  8.00  10.00      ..^.00 

Ericli  masonrv,  300  cu.  yds 25.00  18.00  18.00         JO.OO 

6-12-in.   clav  pipe.  100  lin.  ft 3.00  1.00  1.00           O.dO 

Setting-  reinforcing   rods.   250   tons  25.00  15.00  12.00           8.00 

Setting  steel  and  iron,  250  tons...  25.00  15.00  20.00         10.00 
Portland    cement    mortar,    500    sq. 

yds 1-00  0.40  0.50 

Prepared  textile  or  asphalt.  20,000  

sq.    yds 0.50  0.60  0.60 

Tarred    felt    and    pitch,    20,000    sq. 

yjls 0.50  0.40  0.30 

Other  costs  and  risks  not  covered 

bv  other   items,   lump ;  25.000  35,000  27.000 

IC-in.  cast  iron  pipe,  500  lin.  ft...  6.00  2.00  1.00 
S-in.-12-in.     cast     iron    pipe.     850 

l-n.    ft 5.00  1.50  0.80                                    

Total.-=     $485,950  $370,475  5340,630  $289,580  J283,750  $278,925  $27i)0 
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veyor  of  Harvey  county,  are  on  the  board  of 
directors.     S.   V.   Wardell   is   Chief   Engineer. 

Kentucky. 

Preliminary  surveys  are  underway  for  the 
extension  of  the  Blue  Grass  Traction  Co. 
(Kentucky  Traction  &  Terminal  Co..  Lex- 
ington, Ky.)  from  Frankfort  to  Shelbyville. 
Two  routes  are  under  contemplation — one  by 
way  of  the  state  line,  the  other  by  way  of 
Benson.  Rowland  Cox,  Taylorsville,  is  in 
charge  of  the  surveys. 

The   Chesapeake   &   Ohio   Railroad   will    re- 


Michigan. 

No    definite   action   has   been  t.i  i 
Board  of  Trade,   Manistee,  Mich.,  i 
ports  of  the  reconnaissance  party    t' 
posed  Manistee-Muskegon  R.  R.     *'■' 
ommended   that  $5,000  be   raised  f  '•- 
a  preliminary  survey. 

The   Grand   Trunk,   it   is   report(  v  ' 
heavv  rails  on  the  line  between  Gr.I  ' 
Mich.,   and   Detroit,   during  the  cc.II^ 
mer.     M.  S.  Blaiklock,  Montreal,  C- 
gineer  Maintenance  of  Way. 


•!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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n-  u  Xortlnvestcrn  Electric  Ry.,  started 
.  ■  vears  ago  and  abandoned  after  prac- 
y)|i   the   roadbed     was    completed,    has 

ci  to  Chicago  parties  headed  by  L.  C. 
s  'Following  the  sale  the  road  was  or- 
eiA-ith  the  following  officers:  President. 

'avis,  of  Chicago ;  vice  president  and 
ut.  A-  R.  EUerthorpe,  of  Jackson;  sec- 
.  iharley  H.   White,  of  Chicago.     The 

■  completing   the    road   will    begin   at 

/  will  be  known  as  the  Albion.  Brook- 
al  Charlotte  Railway,  and  600  H.  P. 
ir  motor  cars  will  be  operated  on  the 
e  nding  from  Albion  to  Charlotte   via 

jike. 

I  Minnesota. 

JLoweth,  Chief  Engineer  of  the  Chi- 
jlwaukee  &  St.  Paul  Ry.,  has  filed  with 
i(  council  committee  on  grade  crossing 
wan,  of  Minneapolis,  Minn.,  plans 
I  elude  the  following:  Elevation  of  the 
le  tracks  IT  ft.  above  the  present 
I.  Ornamental  bridging  over  15  street 
ir .    Vacation  of  9th  ave.  s.    Tunneling 

•  ,1  ave.  s.  from  Washington  ave.  to  23 
Jing  off  of  25  ft.  of  Washington  ave. 
"  w  approaches  to  tunnel.     Appreciable 

■ade  on  only  four  streets.     Head- 
tt.  imder  every  bridge.    The  cost 
.  M   at   $2,500,000. 

I  luth  and  the  Iron  Country. 

;;V   PETER   E.    ME.^GHER. 

.   Shepard,  contractors,   St.   Paul. 
e   that   they   have   been   awarded 
:i,il  work  in  the  Milwaukee  Rail- 
Dakota.    They  have  some  excel- 
_  rk  and  grader  work  to  let. 

0  &    Elzy    Company,    contractors,    St. 
linn.,     advise    that    they     have     been 

!  some  new  work,  and  are  in  the  mar- 

•  sub-contractors,    graders    and    team 

lett  &  Record  Co.,  dock  and  elevator 
;  irs,  were  awarded  the  contract  by  the 
i;h  Coal  Company  for  the  extension  of 
( their  coal  docks  at  Superior,  Wis. 
is  including  the  filling,  amounts  to 
ree  hundred  thousand  dollars.  The 
|&  Superior  Dredge  Company  were 
!  the  contract   for  the   filling   on   this 

i   Harding,    representing    Brodrick    & 

1  wire  rope  manufacturers,  was  a  caller 
i  tfice  a  few  days  ago,  and  stated  busi- 
'   very  good. 

Ti  Rice  of  Wick.  O'Connell  &  Co.. 
'Her  last  week  and  stated  that  he  was 
larket  for  some  railroad  work.  They 
mall  car  outfit  and  can  be  addressed, 
this  office. 

Shipman,  representing  the  Troy 
Works,  was  a  caller,  and  spent  about 
:n  this  territory  calling  on  the  trade. 

Johann,  western  sales  manager  for 
or  Iron  S:  Steel  Co.,  headquarters  at 

came  in  to  see  us  this  week.  He 
Lirned  from  a  trip  over  the  Iron 
and    stated    that    business    was    very 

Thompson,  General  Superintendent 
Drake  &  Stratton  Co.,  has  returned 
.nding  the  winter  in  California.  Mr. 
in  has  been  very  ill  all  winter,  but 
pletely  recovered,  and  is  looking  fine, 
lis  friends  are   very  glad   to   ste  him 

Hazen,  Chief  Engineer  of  the  Duluth. 
c  &  Pacific  Ry.  Co..  and  in  charge  of 
'0  miles  of  work  for  the  Canadian 
spent  a  few  days  in  the  city  last 
fe  stated  that  their  construction  work 
in?  along  very  well,  and  that  they  had 

completely  covered. 

Hawkins.  Vice  President  and  Gen- 
nager  of  the  Drake  &  Stn.tton  Co.. 
irs.  has  returned  from  spending  the 
n  Florida.     He  expects  to  spend   the 

in  Duluth. 

it^or  situation  at  Duluth  and  viciiiitv 
e  tighter  every  day.  The  demand  for 
increasing,  and  the  supplv  is  not  one- 
>»gh  to  fill   all   the   place's   oflfered.     T 


<Io  not  look 


1'  r  ,T„v  miprovcnicnt  m  the  con- 


ditions lor  s.mie  Xiw.n  to  come.  We  are  in 
need  ot  a  grc:it  many  men  at  the  present  time, 
especially  crew?  ,if  foreigners.  Any  foreign 
crews  wishing  to  come  up  this  wav,  get  in 
touch  with  me. 

.\.  G.  Kingston.  tro:isurer  of  the  Roberts. 
lving.ston  Contracling  Co.,  was  a  caller,  and 
!-tated  that  they  had  two  steam  shovels  at 
work  at  the  present  time,  and  the  work  was 
.getting   along   nicely. 

Swan  liohiiquist.'  contr:ictor,  was  a  caller 
.and  snid  that  lie  was  not  doing  anvthing  at 
the  present  time.  l>ut  was  in  the  market  for 
some  small  car  work. 

J.  B.  Rhodes,  belter  known  as  "Dusty" 
Rhodes,  expert  dump  car  man  for  the  West- 
ern W  heeled  Scraper  Co.,  was  with  us  last 
week.  Business  with  the  Western  Wheeled 
Scraper  Co..  he  states,  is  very  good. 

This  office  was  advised  by^J.  H.  Flick  of 
the  J.  H.  Flick  Construction'  Co.,  Chicago, 
111.,  that  they  have  some  small  car  work  to 
sub-let  on  the  Milwaukee  in  Michigan. 

C.  H.  Rossiter.  traveling  representative  for 
the  iranoii  Steam  Shovel  Co.,  spent  a  day  in 
Duluth  this  week.  Business  booming  in  the 
steam   shovel   line. 

Richard  Evans,  railroad  contractor,  was  a 
caller  on  us  a  few  days  ago,  and  stated 
that  he  has  five  steam  shovels  workinc  at  the 
present  time,  and  that  all  of  his  work  is  pro- 
gressing  very   nicely. 

The  Great  North'ern  Ore  Lands  Co.,  which 
is  the  holding  company  for  a  large  number 
of  iron  mines  in  this  vicinity,  has  taken  bids 
for  the  stripping  work  of  one  of  their  mines, 
estimated  yarda.ge  0,000,000  cu.  yds.,  work  to 
be  completed  within  2%  years.  '  The  follow- 
ing were  among  the  contractors  that  were 
looking  over  this  work :  John  Porter  and 
Andrew  Porter,  Porter  Brothers ;  F.  C.  Wins- 
ton and  H.  C.  Hanson  of  Winston  Brothers 
Co. ;  the  Drake  &  Stratton  Co.,  Butler  Broth- 
ers Company,  and  F.  R.  Jones.  This  con- 
tract was  to  be  awarded  some  time  before  the 
first  of  June  It  will  take  a  large  amount  of 
equipment,  and  will  furnish  employment  to  a 
great  many  laborers. 

Mississippi. 

The  Finkbine  Lumber  Co.,  Wiggins,  Miss., 
in  the  near  future  expects  to  extend  its 
lo.ggin.g  road  six  or  eight  miles,  and  will  be 
open  for  figures  from  contractors  to  do  the 
grading,  build  the  trestles  and  put  in  culverts, 
etc. 

Promoters  have  met  with  success  in  secur- 
ing the  necessary  right  of  way  for  the  con- 
struction of  the  proposed  line  of  the  Memphis. 
Columbus  &  Pensacola  R.  R..  and  it  is  be- 
lieved that  matters  will  take  definite  form 
shortly.  The  new  line  will  use  a  portion  of  the 
survey  made  by  General  N.  B.  Forrest  down 
the  Tombigbee  Valley  in   1868. 

Missouri. 

A  banking  syndicate  composed  of  the  Guar- 
aittee  Trust  Co.,  Rhoades  &  Co.  and  William 
Solomon  &  Co.,  has  purchased  $7,500,000  of 
first  terminal  and  unifying  mortgage  5  per 
cent  bonds  of  the  St.  Louis  &  Southwestern 
Ry.  Co.  This  is  a  part  of  the  $100,000,000 
authorization  dated  Jan.  1,  1912,  which  ma- 
tures in  1952. 

St.  Louis  Items. 

BY     .\.    B.     KOENIG. 

SThe  J.  .\.  Ware  Construction  Co.,  Houser 
Bld.g.,  St.  Louis,  Mo.,  secured  five  miles  of 
nice  steam  shovel  work  on  the  Wabash  R.  R.. 
between  Decatur  and  Kniglits.  III. 

®Cameron.  McManus  &  Joyce  were 
awarded  the  contract  for  movin.s  the  Burling- 
ton grade  back  from  the  river  between  Keo- 
kuk "and  Montrose.  la.  They  have  300.000 
yards  of  nice  team  work  to  sublet  there.  Keo- 
kuk, la-,  will  catch  them. 

®Prichard  &'  Craig  have  taken  a  piece  of 
the  Chicaso  &  Eastern  Illinois  work  near 
Findlev.  III.,  from  M.  C.  Connors  &  Co. 

OHe'adley  &  Son  have  subbed  25,000  yds. 
of  team  work  near  Kirksville.  III.  from  M  C 
Connors  &  Co.  on  the  C.  &  E.  I.  R.  R 


*'M.  C.  Connors  &  Co.,  14  S.  Canal  St., 
Chicago,  111.,  secured  the  contract  for  double 
tracking  the  Chicago  &  Eastern  Illinois  R.  R. 
between  Findlay  and  Arthur,  III.  They  can 
use  several   small  team  outfits  on   this  work. 

S.  T.  Ncely,  representing  the  List  &  Gif- 
ford  Construction  Co.  of  Kansas  City,  Mo., 
passed  through  St.  Louis  the  other  day  on 
his  way  to  Marianna,  Ark.,  where  they  art 
going  to  resume  work  on  the  Metnphis- 
Marianna  cut-off  of  the  Iron  Mountain  R.  R., 
which  has  been  under  water  for  a  couple  of 
months. 

W.  E.  Tench  of  W.  E.  Tench  &  Co..  De- 
troit. Mich.,  came  in  and  bought  a  couple  of 
car  loads  of  big  mules,  which  they  shipped  on 
to  their  Wabash  R.  R.  work  in. Michigan. 

J.  B.  Vogt  has  finished  his  work  at  Herrin, 
III.,  and  moved  his  outfit,  consisting  of  15 
teams,  to  Bellville,  III.  Vogt  is  in  the  market 
for   some   more   work. 

R.  H.  &  G.  A.  McW'illiams  have  started  on 
their  Sun  Flower  Drainage  district  work  with 
a  new  1%-yard  American  Steel  floating 
dredge.  F.  Lacefield  is  in  charge  of  this  work 
and  expects  to  finish  it  in  about  eight  months. 

Smith  Bros,  of  Benton,  III.,  have  moved 
their  outfit  on  to  a  piece  of  M.  C.  Connors  & 
Co.'s  work  on  the  C.  &  E.  I.  R.  R.,  near 
Cadwell,  III. 

M.  Warklcy  is  now  with  W.  E.  Tench  & 
Co..  at   Milan,  Mich. 

H.  M.  Richey,  General  Superintendent  of 
the  Southern  District  of  the  St.  Louis,  Iron 
Mountain  &  Southern  Rj-.,  has  resigned  his 
position  on  account  of  the  ill  health  of  Mrs. 
Richey.  and  is  succeeded  by  Mr.  J.  W.  Dean 
of  St.  Louis. 

(Father)  E.  L.  House  has  been  awarded 
the  contract  for  loading  ties  for  the  St.  L.  T. 
M.  &   S.   R.   R. 

John  Beecher  of  Beecher  Bros,  is  here. 
Nothing  new. 

A  million  dollar  warehouse,  ten  stories  high, 
with  railroad  switches  on  the  ground  floor 
and  all  modern  accessories,  will  be  erected  by 
Thomas  K.  Nicdringhaus  of  the  National 
Stamping  and  Enameling  Company,  east  of 
Third  St.,  between  Florida  St.  and  Cass  Ave. 
The  warehouse  will  be  controlled  by  a  new 
corporation  yet  to  be  formed,  which  will  en- 
gage in  a  general  storage  and  warehouse  busi- 
ness. Tom  Bennett  of  the  Mortgage  Trust 
Company  is  working  with  Nicdringhaus  in 
promoting  the  new  industry,  but  declined  to 
make  public  at  this  time  full  details  of  the 
plans.  The  facts  became  known  when  Coun- 
cilman William  Protzmann  introduced  a  bill 
in  the  Assembly  to  vacate  Second  St..  be- 
tween Florida  St.  and  Cass  Ave.  T.  K.  Nicd- 
ringhaus owns  the  abutting  property  on  both 
sides  of  Second  St.  in  this  block  .and  Protz- 
mann admitted  that  a  10-story  w-arehouse  was 
planned.  In  the  bill  nothing-  is  stipulated  as 
to  compensation  to  the  city  for  the  vacation, 
but  it  was  stated  by  Protzmann  that  Nicdring- 
haus is  willing  to  pay  a  reasonable  amount 
for  the  acquisition  of  the  public  street.  The 
closing  of  the  block  will  not  interfere  with 
tnffi'-.  ,-is  there  is  no  continuation  of  Second 
St.  at  one  end  of  the  block.  The  recent  activ- 
ity in  real  estate  in  this  section  of  the  city  will 
be  accelerated  by  the  erection  of  this  mam- 
rtioth_  warehoijse,  and  the  outlook  for  the 
vicinity  is  decidedly  roseate. 

Attracted  by  the  advantages  of  St.  Louis 
as  a  lumber  market,  a  member  of  a  large  hard- 
wood lumber  company  of  Milwaukee  has 
secured  a  plot  of  4%  acres,  fronting  400  ft. 
on  the  Oak  Hill  branch  of  the  Missouri  Pa- 
cific R.  R.,  where  a  lumber  and  hardwood  in- 
dustrv  \yill  be  established  shortly.  The  prop- 
erty is  iust  west  of  King's  Highwav.  It  ad- 
joins the  Quick  Meal  Stove  Factory,  and  is 
just  west  of  the  Seidel  Lumber  Company's 
yards.  Other  concerns  in  that  growing  indus- 
trial section  are  Hemp  &  Co.,  manufacturers 
of  stoves:  The  Carondelet  Foundry  Com- 
pany, the  Polar  Wave  Ice  and  Fuel  Companv. 
and  Blackmer  &■  Post,  fire  clay  works. 

Rice  cultivation  in  the  South  is  opening  a 
new  field  for  Missouri  mules.  W.  E.  Evans, 
head  of  the  legal  denartment  of  the  Frisco 
System,    and    P.    TI.    Dean    of    St.    Louis,    re- 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ccntly  purchased  extensive  rice  laiiU  in  Arkan- 
sas. As  a  result,  the  information  bureau  of 
the  National  Stock  Yards  says,  the  sale  of 
nuiles  during  the  week  was  much  larger  than 
usual,  Evans  and  Dean  having  purchased  a 
large  number. 

Cjeneral  Manager  L.  C.  Haynes  of  the  East 
St.  Louis  &  Suburban  Ry.  made  a  tour  of  in- 
spection of  the  Alton  street  car  lines  last  week. 
Mr.  Haynes  rode  over  the  lines  with  other 
ofificers  of  the  company,  and  stated  that  an 
approi)riation  of  $50,000  had  been  made  to 
rebuild  the  Alton  lines  this  summer.  Repre- 
sentatives of  the  Piasa  Light  &  Power  Co.  an- 
Tioimced  enough  signatures  had  been  obtained 
to  guarantee  that  the  company  would  be  able 
to  erect  its  lines  on  every  street  in  Alton.  The 
average  was  6fi  per  cent  of  the  property  front- 
age on  each  street.  The  City  Council  will 
hold  a  special  meeting  to  give  "first  reading  to 
the  franchise  ordinance  for  the  Piasa  Light  & 
Power  Company.  Haynes  said  he  believed 
J.  J.  Cummings  of  Chicago  was  financing  the 
new  company. 

Montana. 
®The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  has  awarded  the  contracts  for  construct- 
ing its  line  from  Great  Falls  to  Lewistown. 
Mont.  Winston  Bros.  Co.,  Globe  Bldg.,  Min- 
neapolis, Minn.,  secured  the  contract  for  the 
west  end  of  the  line,  the  work  including  2,000.- 
OOO  cu.  yds.  of  excavation,  of  which  about 
.500,000  cu.  yds.  is  rock,  and  Twohy  Bros.. 
Portl.ind.  Ore.,  secured  the  east  end.  thei'- 
contract  involving  2,600.000  cu.  yds.  of  exca- 
vation, of  which  1,000,000  cu.  "yds.  is  rock. 
There  are  a  number  of  tunnels  in  both  sec- 
tions. 

Nebraska. 

Citizens  of  Bethany.  \cb..  have  organized 
a  company  with  a  capital  stock  of  $2.5.000.  and 
propose  to  build  a  street  car  line  from  that 
place  to  the  State  farm. 

New  York. 

^•Bids  are  being  received  by  Gabriel  Bros. 
Construction  Co..  Holley,  N.  Y..  for  GU.OOO 
cu.  yds.  of  earth  excavation  and  18.000  cu. 
yds.  of  concrete,  located  20  miles  west  of 
Rochester.  N.  Y.,  on  the  New  York  Central 
Railroad. 

®W.  H.  Gahagan,  Brooklyn,  N.  Y.,  has 
been  awarded  the  contract  for  the  reconstruc- 
tion of  about  6.000  ft.  of  the  Manhattan  Beach 
Division  of  the  Long  Island  R.  R.  in  East 
New  York.  The  work  will  include  a  4-tube 
tunnel  about  .3,.500  ft.  long  and  an  embank- 
ment from  Granite  St.  to  the  Brooklvn  Bor- 
ough line. 

The  Public  Service  Commission  of  the  First 
District,  New  York  City,  has  ordered  draw- 
ings and  plans  for  the  proposed  2-mile  tunnel 
to  be  built  under  New  York  Bay  to  place 
Staten  Island  on  New  York  City's  'rapid  tran- 
sit map  and  provide  a  throu.gh  line  to  be 
used  by  steam  railroads  for  passenger  and 
freight  traffic. 

Board  of  Trustees  of  Freeport  (L.  I.), 
N.  Y.,  have  granted  a  franchise  to  the  Free- 
port  Ry.  Co.,  a  local  corporation,  for  a  street 
surface  railway,  which  will  begin  at  Grove 
St.  and  Olive  Boulevard,  run  south  to  Front 
St.  and  thence  westward  to  the  dock  of  the 
Great  South  Bay  Ferry  Co.,  which  is  operated 
and  controlled  by  the  directors  of  the  traction 
company. 

The  Public  Service  Commission  for  the 
First  District  of  New  York  Citv  has  laid  out 
the  rapid  triansit  route  for  the'  extension  of 
the  new  Seventh  Avenue  Subwav,  to  be  oper- 
ated by  the  Inlerborough  Rapid  'Transit  Com- 
pany, to  Brooklyn.  The  new  route  will  leave 
the  proposed  Seventh  Avenue  Subway  in 
West  Broadway  at  Msrray  St.,  will  curve  into 
Park  Place  and  run  through  Park  Place  to 
and  under  Broadway  ajid  then  under  the 
Post  Office  Building  to  Beekman  St.,  and 
through  Beekman  St.  to  William  St.,  through 
William  St.  to  Old  Slip  and  through  Old  Slip 
to  ,1nd  under  the  East  River  to  Clark  St, 
Brooklyn;  through  Clark  St.  to  Fulton  St.. 
and  through  Fulton  St.  to  a  junction  with 
Ihe  existing  subway  at  or  near  Borough  Hall. 


This  completes  the  laying  out  of  routes  for 
the  Interborough's  part  of  the  proposed  dual 
system,  with  the  exception  of  a  short  link  in 
Lexington  Av..  providing  for  the  junction 
of  the  existing  subway  with  the  Lexington 
Avenue  Subway.  The  point  of  junction  has 
not  yet  been  agreed  upon,  but  it-  will  be  in 
Lexington  Av.  some  place  between  32d  and 
42d  Sts.  The  only  other  route  for  the  dual 
system  remaining  to  be  laid  out  is  the  pro- 
posed tunnel  line  to  Staten  Island,  which  will 
be  connected  with  the  Fourth  Avenue  Subway 
in  Brooklyn,  and  operated  as  a  part  of  the 
Brooklyn   Rapid   Transit   System. 

The  Public  Service  Commission  has  sent  to 
Senator  O'Gorman  at  Washington  the  draft 
of  a  bill  which  he  will  introduce  in  Congress, 
giving  the  City  of  New  York  permission  to 
build  the  proposed  subway  for  the  Interbor- 
ough's Brooklyn  tunnel  under  the  Post  Office 
Building  at  Broadway  and  Mail  Street.  This 
property  is  owned  by  the  National  Govern- 
ment, and  while  it  is  possible  for  the  city  now 
to  get  a  revocable  permit  from  the  Secretary 
of  the  Treasury,  there  is  no  way  of  obtain- 
ing a  permanent  right.  The  Commission's 
counsel  has  advised  that  a  permanent  right 
should  be  obtained,  and  therefore  the  bill  sent 
to  Senator  O'Gorman  was  prepared.  This 
bill,  if  passed,  will  authorize  the  Secretary 
of  the  Treasury  to  grant  the  City  of  New 
York  a  permanent  right  of  way  for  the  pro- 
posed  subway  under  the   Federal   Building. 

North  Dakota. 

The  Great  Northern  Ry.  has  plans  under 
consideration  for  the  construction  of  a  line 
400  miles  long  starting  from  a  point  on  the 
New  Rockford-Williston  line  in  North  Da- 
kota, a  little  west  of  New  Rockford.  through 
North  Dakxita  into  Montana  asd  thence  west 
to  Lewiston.  The  new  road  will  give  the 
Great  Northern  an  alternative  transcontinental 
road  and  will  alleviate  the  necessity  of  double- 
tracking  the  main  line  through  Montana.  A. 
H.  Hoagland,  St.  Paul,  Minn.,  is  Chief  Engi- 
neer. 

Ohio 

The  Pittsburgh  &  Lake  Erie  R.  R.,  W.  A. 
Atwood,  Chief  Engineer.  Pittsburgh.  Pa.,  has 
taken  bids  for  constructing  two  sections  of 
its  subsidiary  line,  the  Lake  Erie  &  Eastern. 
Contract;  for  the  middle  section  of  this  work 
have  been  awarded  to  Culbcrtson  Bros..  Cleve- 
land. O. ;  McKelvy  Hine  Co.,  Pittsburgh,  Pa., 
and  the  Duquesne  Contracting  Co.,  Pittsburgh, 
Pa.,  as  previously  noted- 
There  is  a  report,  which  cannot  be  con- 
firmed at  this  time,  that  an  appropriation  of 
$5,000,000  is  to  be  spent  for  rejuvenating  the 
Detroit,  Toledo  &  Ironton  R.  R.  G.  K.  Low- 
ell, Detroit,  Mich.,  is  Receiver. 

Right  of  way  is  being  secured  for  the  pro- 
posed electric  railway  from  Mansfield  to  Canal 
Dover,  through  Millersburg  and  Holmes 
County.  W.  D.  Todd  and  James  W.  Wiggins 
of    Warren,    Pa.,    are    interested. 

It  is  rumored  that  the  Pennsylvania  R.  R.  is 
contemplating  making  a  number  of  important 
changes  in  the  Cincinnati  terminal  of  the  Cin- 
cimaati,  Lebanon  &  Northern  R.  R.  During 
the  past  several  years  the  Pennsylvania  R.  R. 
Co..  which  owns  and  controls  the  Cincinnati. 
Lebanon  &  Northern,  has  been  quietly  acquir- 
ing property  adjacent  to  the  terminal  of  the 
latter  line  in  Cincinnati,  with  a  view  to  enlarg- 
ing the  yards  and  otherwise  improving  the  ter- 
minal facilities.  It  is  understood  that  a  num- 
ber of  buildings  now  on  the  property,  which 
has  been  acquired  by  the  Pennsylvania  R.  R.. 
and  which  lies  adjacent  to  the  C,  L.  &  N.  ter- 
minals, are  to  be  razed  shortly.  It  is  also 
said  that  the  C.  L.  &  N.  depot  and  other 
buildings  on  the  terminal  will  be  torn  down 
and  modern  buildings  erected  in  their  stead.  It 
is  understood  the  contract  for  this  work  is 
about  to  be  let. 

Oklahoma. 
The  town  of  Cheyenne.  Okla..  is  to  hold 
an  election  shortly  to  vote  on  issuing  bonds 
for  the  construction  of  a  railroad  to  connect 
the  town  v/ith  the  Clinton  &  Oklahoma  West- 
ern.     A    local   company   will   be   organized   to 


build  the  line  5  miles  due  east  fronh 
tapping    the    Cliinon    &  .Oklahom  Vei 
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Cooper   of    Cheyenne   are    interest/ 
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side  of  Beaver  County 
ident  of  the  club. 


The  promoters  of  the  Ardmore  Lm 
Lawton   Ry.   Co.  are  reported  to  it   •    ! 
contracts  with  New  York  parties  frL  ^^™ 
the    road.      It   is    stated   that   the    '-"'"""^ 


be  forthcoming  for  the  immediate 
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Lawton,    Okla..   is   Pri5„„ 
Oregon. 
©Porter  &   Conley,   Portland,  Or  -,,,ri  , 
Oregon  Pile  Driving  Co..  Portland  lat-'h 
contracts    from    Twohy    Bros     PoanH 
work  on  the  latter's  contract  for  c«tr,,'.,- 
a   short   line   from   Salem.  Ore    to'ir  n" ^ 
connecting  two  parallel  lines  of  thiSowhe^n 
Pacific.      The    general    contract,   \^ch   IZ 
noted    some    time   ago    in    these  coTm,  ;„ 
eludes   150.000   cu.  yds.   earth  excav^"'4rf 
2,500  lin.   ft.   of  pile  and  timber  bri'e" 
,      The  Portland,  Nehalem  &  Sea  Co:  R    r.i 
has  j^een    incorporated    with    a   caiil    •'' 
of  $7-50,000,  and  proposes  to  build   r 
from  Portland  to  Astoria.    This  is  :  , 
be  a  Southern  Pacific  project.    The 
tors  are  J.   A.  Jackson,  C.  E    Wiel 
W-  O.  McCarthy. 

Officials  of  the  Oregon-Washingtn  : 
&  Navigation  Co..  and  City  Engi 
Hurlburt.  Portland.  Ore.,  are  prepa 
for  the  lowering  of  the  tracks  ii  - 
Gulch  from  East  2Sth  st.  to  the  c 
eliminating  all  grade  crossings.  The 
include  the  construction  of  a  viadii.-:! 
Road  crossing  estimated  to  cost  S-'iS, 

Pennsylvania. 

®Swanson  Bros..  Rockwood.  P.i,, 
in  our  last  issue,  have  been  awardei 
tract  for  constructing  double  trad, 
Rockwood  and  Garrett,  Pa.,  for  the 
ville  &  State  Line  R.  R.  The  contr.T 
250,000  cu.  yds.  earth  excavation  an  i 
yds.  concrete  masonry.  None  of  tli 
to  be  sub-let. 

O'Connor  &  Madigan,  who  have  th-ontract 
for  grading  the  West  Penn  cut-off iar  the 
McClure  works  at  Swedetown,  Pa.,  he  start- 
ed work. 

Business  Men's  Association  of  Chir,  Pa., 
has  taken  up  a  project  for  the  corni.-i™ 
of  a  trolley  line  northward,  touchin 
ton,  Llanwellan,  Rockdale,  Lenni,  Ci 
Glen  Riddle,  Wawa,  Glen  Mills  , 
small  localities.  The  line  would  tap 
but  eight  miles  from  Chester,  in  wl 
six  to  seven  thousand  people  reside 

^ ''  Rhode  Island. 
Actual  construction  work  has  beei   i: 
Woonsocket.  R.  I.,  on  the  line  of  thSoudi- 
ern    New    England      Railroad     froin 'aincr. 
Mass..  to  Providence,  R.   I.     As  men  i: 
the   May   15     issue   of     "Engineerins 
tracting,''   the    O'Brien    Construction   '..   ■ 
Morris     Park     ave..     New     York    C.    i 
awarded  the  contract  for  grading  and  asnm. 
work  on  the  Rhode  Island  section  of  e  " 
and  John  Marsch.  105  S.  La  Salle  st,  licai 
111.,  was  given  the  Massachusetts  seen, 

•?  Texas. 

®The  Houston  &  Texas  Central  Ri  ' 
awardeci  the  contract   for  the  constnion 
the  5-mile  section  from  Giddings  eastit'l,  '■ 
P.  M.  Johnston  &  Son.  (320  Binz  BldgH.H 
ton. 

®Karner  Bros.  &  Co.,  Dallas,  Te  have 
the  contract  for  grading  for  the  tninals 
to  be  built  bv  the  Katv  in  Waco. 

Officials  o'f  the  St.'  Louis,  Srowmlk  & 
Mexico  (Frisco  System)  recently  helci  fO"- 
ference  with  interested  citizens  of  ''*'™. 
Texas,  concerning  an  extension  of  '  ■"• 
from  Keyser,  a  station  on  the  Port  Cor^"i 
branch.  5  miles  below  Bloomington,  lAnsi- 
well.  Refugio  County,  on  San  Antoni<iay-  ^ 


!ir 
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•e  of  14  miles.  J.  H.  Elliott,  Houston, 
is  Vice-President  and  General  Man- 
receivers  of  the  Kansas  Citj',  Mexico 
nt  Ry.,  W-  W.  Colpitts,  Chief  Engineer, 
City,  Mo ,  are  understood  to  have  con- 
ted    a   deal     whereby    certificates     for 

00  will  be  sold  to  continue  construction 
n  the  line- 

Tidicate  of  capitalists  Philadelphia.  Pa., 
-ted  to  have  purchased  a  large  tract  of 

1  Gaines   County.    Te.xas,    which    it    is 
to  colonize.    .\  railroad  is  pla.ined  to 

tructed  through  Seminole  to  a  connec- 
Ih  some  line  in  that  vicinity. 
Business  League  of  .'\ustin,   Texas,   is 
ing  with  the  San  Antonio,  Rockport  & 
Ry.,  with  a  view  of  securing  the  con- 
n  of  the  line  south  of  San  Antonio  into 
via  Lockhart,  Texas, 
'lulf,  Texas  &  Western  R'-.  has  finished 
tion  of  the  proposed  extension  of  its 
m  Jacksboro  southeastward  to  a-  con- 
with  the  Weatherford,   Mineral  Wells 
iwestem   at   Salesville   in    Palo    Pinto 
The  distance  is  23%    miles.     It    is 
1   to    begin    construction    within    the 
or  90  days,  and  it  is  hoped   to  com- 
•  work  by  the  end  of  the  present  year, 
re  no  water  ways  of  consequence,  and 
cipal  work  will  be  that  of  excavation 
lankment.   the   line   showing  an   aver- 
bout  IT.OfiO  cu.  yds.  to  the  mile.    The 
has  drilled  the  cuts  in  order  to  get 
ion  as  to  the  probability  of  rock,  and 
very  small   proportion    of    the    work 
ill  classify  either  solid  or  loose  rock. 
Cain,  Praetorian  Bldg.,  Dallas.   Tex., 
President  and  General   Manager, 
cr  H.  Denison.   Wagoner,   Okla..   has 
arded   the    contract    for    the     90-mile 
;  for  the  Santa  Fe  between  Lubbock, 
d  Texico.  on  the  line  of  Texas  and 
xico.     The  work  is  to  be  commenced 
le  next  10  days  or  two  weeks  and  is 
Tipleted  by  the  end  of  the  year  1912. 
something   over    1,000,000    cu.    yds. 
'  miles.     It  is  two-way  pay  and  fine 
ork,  and   is   fine   material    in    a    dry 
with    abundant   water   at   a    shallow- 
stock.    Mr.  Denison  expects  to  open 
ice  in  Lubbock.  Tex.,  at  which  place 
.   be    interviewed    by    sub-contractors 
[to  take  some  of  this  work. 

Washington. 

regon-Washington   Railroad  &   Navi- 

X,  F.  L.  Pitman,  Chief  Engineer  of 
■ion,  Spokane.  Wash.,  and  the  Chi- 
!  waukee  &  Puget  Sound  Ry.  Co.  w'ill 

instruct  1.32  miles  of  single  track 
■.ith  Montesano  to  Montesano,  Wash- 

The  construction  involves  a  240-ft. 
I  ck  steel  draw  bridge  over  the  Che- 
(er. 

mored  that  the  Southern  Pacific  Ry. 
liplating  the  construction  of  a  new 
i'.  south  line  east  of  the  Sierras  from 
^T  the  inland  country  of  the  state  of 
non.  Nothing  definite  in  regard  to 
Vsition  is,  as  yet,  available. 


«Flagg  &  .Standi tor,   Spokane,  Wash.,  have 
Doon  awar.le.i   the  contract   for   the  construc- 


tl:e  work,  such  as  rails  and'  cross-ties,  has 
^oen  assembled  ;,t  Hooper,  a  point  half-way 
Detween  bpokane  and  .-Vyer,  where  the  rail- 
-V,"r  •]"■''.  I»"^sting  will  begin.  The  track 
will  be  laid  both  ways  from  that  point,  at  the 
rate  of  ab.,ut  tuo  miles  a  day.  The  estimated 
cost  of  the  work  is  §100,0110.  Guy  Standifer, 
01  the  contracting  firm,  is  in  Portland,  super- 
intending the  shipping  of  the  firm's  outfit  to 
llooper,  where  w.rk  on  the  contract  will  be- 
gin. 

West  Virginia. 

A  plan  IS  on  focjt  to  construct  a  railroad  in 
Aicholas  and  (jrcenbrier  counties.  Among 
those  interested  in  the  project  are  Herbert 
titzpatric  R.  M.  Baker.  J.  W.  Hagen,  Jr., 
Herman  M.  Pugh  and  Samuel  Biern,  Hunt- 
ington.  W.   Va. 

The  Morgantown  &  Wheeling  Rv.  Co.  has 

^i^rLnnA"'""?"'''  "'"'  ^  capital' stock  of 
*i, 000,000  and  proposes  to  build  an  electric 
railway  from  Morgantown  to  \\'heeling.  The 
incorporators  are  Julius  Monroe  and  E  M 
Lantz  of  Kingwood,  and  John  M.  Gregg  and 
D.  M.  Willis  of  Morgantown. 

The  Gauley  &  Summersville  R.  R.  Co.; 
bwiss,  W.  Va.,  has  been  chartered  with  a 
capital  stock  of  $10,000  and  proposes  to  build 
a  hue  from  the  mouth  of  Peters  Creek  on  the 
Gauley  River  to  Summersville,  for  the  devel- 
opment of  timber  and  mineral  rights  in  that 
section.  Peter  Carroll,  W.  A.  Porter  .W  T 
Weaver,  W.  H.  Gilbert  and  W.  T.  Wells,  all 
of  Charleston,  W.  Va.,  are  interested. 
Wisconsin. 

The  State  Railroad  Commission  of  Wis- 
consin has  instructed  the  Chicago,  Milwaukee 
&  St.  Paul  R.  R.,  and  the  Chicago  &  North- 
western to  complete  the  elevation  of  their 
tracks  on  the  south  side  of  Milwaukee,  Wis 
by  December  31,  1914. 

Right  of  way  is  stated  to  have  been  se- 
cured for  an  electric  line  from  Wausau 
to  Merrill.  Neal  Brown,  Wausau,  President 
of  the  Wausau  Street  R.  R.  Co.,  is  interested. 

The  Wausau  Street  R.  R.  Co.  has  petitioned 
the  Cit)'  Council  of  Wausau  for  a  franchise 
to  extend  its  line  from  Sixth  St.  west  on  Wau- 
sau Are.  to  Third  St.,  thence  south  on  Third 
St.  to  connect  with  the  street  railway  already 
constructed  by  that  company.  This  will  give 
the  company  a  loop. 

Wyoming. 

Advices  from  Shoshoni,  Wyo.,  state  that 
track  laying  on  the  Burlington  from  Big  Horn 
canon,  south  of  Thermopolis,  has  commenced, 
and  the  line  w'ill  be  built  to  Bonneville,  oppo- 
site Shoshoni,  by  June  10.  The  grade  is  almost 
ready  for  the  entire  line  to  Powdej  River, 
east  of  this  place,  where  connection  will  be 
made  with  the  Chicago  &  Northwestern.  Large 
gangs  are  relaying  the  Cheyenne  &  Northern 
tracks   between   Ftartville  Junction   and   Orin 


Junction  with  heavy  steel,  and  ballasting  the 
roadbed.  By  the  time  traffic  is  established  the 
entire  line  from  the  Gulf  to  the  northwest  will 
be  capable  of  handling  heavy  through  trains. 
Grading  between  Powder  River  and  Oris  Junc- 
tion is  to  be  pushed,  and  in  another  year  it 
is  believed  the  Burlington  will  be  able  to  oper- 
ate trains  over  its  own  tracks  there. 

Canada. 

®Culliton  Bros.,  Spokane,  Wash.,  have  been 
awarded  the  contract  for  the  grading  and 
bridge  work  for  the  first  10  miles  of  the  new 
extension  of  the  Esquimau  &  Nanaimo  Ry., 
from  McBride  Junction  to  Courtenay. 

®.\.  E.  Trites  &  Son,  Moncton,  N.  B.,  the 
general  contractors,  have  awarded  sub-con- 
tracts to  the  following  for  work  in  connection 
with  the  construction  of  the  extension  of  the 
Fredericton  &  Grand  Lake  &  Coal  &  Ry. 
Co.'s  line  from  Globe,  N.  B.,  to  Minto,  N.  B. : 
McPhail  &  Baird.  Mavor  Bros.,  Sutton  & 
McLain.  Cooke,  Kitchen  &  Co.,  John  Mavor, 
D.  C.  Burpee  &  Son.  .\11  sub-contracts  on 
this   work   have   now   been   let. 

®The  Canadian  Pacific  Ry.  has  awarded 
the  contract  for  constructing  its  $1,400,000 
depot  at  Vancouver,  B.  C,  to  the  Westing- 
house,  Church  Kerr  Co..  New  York  City.  In 
accordance  with  the  agreement  with  the  city,, 
the  railwaj'  will  also  build  a  tunnel  in  the 
dow'iitown  section  to  relieve  the  congestion  of 
traffic.  Railway  crossings  will  be  abolished 
and  overhead  bridges  built,  the  whole  involv- 
ing a  total  of  several  million  dollars. 

City  Council  of  Saskatoon,  Sask.,  has  closed 
a  contract  with  the  Stone  &  Webster  Engi- 
neering Corp.,  Boston,  Mass.,  for  financing 
the  proposed  municipal  street  railway  for  a 
year.  This  has  been  done  without  submitting 
a  by-law  to  the  people,  in  order  that  there 
may  be  no  delay  and  so  that  the  paving  op- 
erations on  the  main  business  streets  where 
the  car  lines  will  be  constructed  will  not  be 
held  up.  Stone  &  Webster  will  receive  12% 
per  cent  on  the  estimated  cost  and  in  addition 
o  per  cent  on  the  money  loaned.  Three  car- 
loads of  material  ordered  by  the  company 
which  secured  the  charter  in  the  first  place, 
is  now  in  the  citv  and  orders  have  been  placed 
for  $00,000  more. 

The  City  Council  of  Toronto,  Ont.,  has 
passed  a  resolution  authorizing  Corporation 
Counsel  Drayton  to  secure  a  railway  expert 
as  an  official  to  be  attached  to  his  department 
for  street  railway  traffic  purposes.  The  reso- 
lution also  provides  that  funds  to  the  extent 
of  $-35,000  be  provided  for  the  securing  of 
e.xpert  assistance  required  in  connection  with 
transportation  matters,  such  expert  or  experts 
to  be  residents  of  Canada,  if  such  can  be 
found  satisfactory  to  the  Corporation  Counsel. 

The  London  Electric  Ry.  Co.  of  London. 
Ont.,  has  been  purchased  lay  a  syndicate 
headed  by  William  Mackenzie  of  Toronto.  The 
purchase  is  said  to  be  part  of  a  general  con- 
solidation of  electric  lines  in  Western  Ontario. 

Town  Council  of  Berlin.  Ont.,  will  submit 
by-laws  to  the  citizens  providing  for  the  pur- 
chase of  two  new  street  cars  and  the  erection 
of  car  barns  for  the  municipal  railway. 


:OADS.     STREETS     AND     PAVEMENTS 


I  Arkansas. 

lA'ill  be  received  until  1  p.  m.,  June 

immissioners    of    Street    Improve- 

I  trict    No.    195,    F.    H.    Schwartz, 

3  Gazette  Bldg..  Little  Rock.  Ark., 

•   ading  and  paving  of  Denison  St. 

tjto  14th  Sts.,  with  water-bound  or 

acadam  and   for  laying   sidewalks 

■trict.     E.  .\.   Kingsley.   Markham 

:•  r  Sts.,  Little  Rock,  Ark.,  is  Engi- 

ssioners  of  the  West  Fifth  Ave. 
istrict.  Pine  Bluff,  Ark.,  have  let 
ct  for  the  paving  of  fhat  avenue 
I  St  west  to  the  Cotton  Belt  tracks. 


to  Levy  &  Levy  of  Muskogee,  Okla-,  at  about 
$20,000.  Asphaltic  concrete  will  be  used. 
Other  bidders  were:  Southern  Bitulithic  Co., 
Nashville,  Tenn. ;  Standard  Engineering  & 
Construction  Co.,  Dallas,  Tex.;  Municipal 
Construction  Co.,  Kansas  City,  Mo.;  W.  E. 
McGehee,  Little  Rock,  Ark.,  and  Western 
Paving  Co.,  Oklahoma  City,  Okla. 

California. 

®Clark  &  Henery  of  Stockton,  Cal.,  have 
been  awarded  the  contract  by  the  City  Council 
of  Eugene,  Ore.,  for  the  paving  of  West  Sev- 
enth St.,  from  Olive  to  Blair,  at  $1.60  per  sq. 
yd.     The  total  cost  will  be  $21,770. 


Colorado. 

The  L'.  S.  Reclamation  Service,  408  Com- 
monwealth Bldg.,  Denver.  Colo.,  Morris 
Bien,  Acting  Director,  rejected  all  bids  re- 
ceived April  25  for  the  furnishing  of  260,000 
bbls.  of  Portland  cement,  f.  o.  b.  cars  at 
works  of  shipment  during  the  years  of  1913 
to  1916  inclusive.  The  estimated  require- 
ments for  each  of  the  above  vears  is  as  fol- 
lows: 1913,  70.000  bbls.;  1914,  85.000  bbls.; 
1915.  85,000  bbls..  and   1916.  20,000  bbls. 

District  of  Columbia. 

Following  bids  were  received  by  the  Com- 
missioners of  the  District  of  Columbia,  Wash- 
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ington,  D-  C.  for  furnishing  vitirified  paving 
blocks  during  the  next  fiscal  vear :  C.  P.  May- 
er Brick  Co.,  Bridgevillc,  Pa.,  $21.35  per  M. ; 
Baltimore  Clav  Products  Co.,  Baltimore,  Md., 
S21.15;  Mack  'Mfg.  Co.,  Philadelphia,  Pa.,  de- 
liverv  bv  Pennsylvania  Railroad.  $24.65 ;  bv 
Baltimore  &  Ohio  Railroad,  $20.94;  Morgan- 
town  Brick  Co..  Morgantown,  W.  Va.,  $21.10 : 
American  Sewer  Pipe  Co.,  Akron,  O.,  delivery 
Second  and  Florida  Ave.,  $24.85;  Second  and 
I  Sts-,  $22.45;  Allegheny  Valley  Brick  Co., 
Torrytown,  Pa.,  $20.85. 

Florida. 

•J-Bids  will  be  received  until  7  P.  M.,  June 
18.  by  City  Clerk,  T.  J.  Sheridan,  Clear- 
water, Fla.,  for  the  construction  of  about 
8.220  sq.  yds.  of  pavement  of  vitrified  brick, 
asphalt,   macadam  or  crushed  rock. 

Georgia. 

®The  City  Council  of  Fitzgerald,  Ga.,  has 
let  the  contract  for  the  paving  of  10  blocks 
to  the  Alabama  Paving  Co.  Work  has  been 
started. 

The  City  Council  of  Augusta,  Ga.,  has  au- 
thorized the  Commissioner  of  Public  Works 
to  prepare  plans  and  specifications  for  the 
paving  of  10th  St..  from  Broad  to  Ellis.  Nis- 
bet  Wingfield   is   City  Engineer. 

Illinois. 

•J-Bids  for  the  road  work  hereinafter  de- 
scribed will  be  received  by  the  Commissioners 
of  Highways  of  the  Town  of  Wysox,  County 
of  Carroll,  State  of  Illinois,  until  2  p.  m., 
June  14,  1912.  at  the  real  estate  office  of  M.  W. 
Pittman,  Milledgeville,  111.  The  Commission- 
ers reserve  the  right  to  reject  any  or  all 
proposals.  Proposals  may  be  sent  by  mail  ad- 
dressed as  follows :  "Pronosals  for  road  work 
in  the  Town  of  Wysox,  J.  E.  Miller,  Town 
Clerk.  Milledgeville,  111."  The  roads  in  Sec- 
tion 1  and  Section  2  are  located  as  follows ; 
Section  No.  1,  Road  No.  1. — Beginning  at 
the  Whiteside  County  line  and  extending  north 
1  mile  on  the  township  line  between  W'yso-x 
and  Elkhorn  Grove  townships.  Road  No.  2. — 
Beginning  at  the  southeast  village  limits  of 
Milledgeville  on  the  Milledgeville-Sterling 
road  and  extending  in  a  southeasterly  direc- 
tion to  the  township  line.  Road  No.  3. — Be- 
ginning at  the  south  village  limits  of  Milledge- 
ville and  extending  south  seven-eighths  (%) 
mile  on  the  quarter  section  line  through  Sec- 
tion 26.  Road  No.  4. — Beginning  at  the 
southwest  corner  of  Section  26  and  extending 
north  1  mile.  Road  No.  5. — Beginning 'at  the 
northeast  corner  of  Section  27  and  extending 
west  1  mile.  Road  No.  6. — Beginning  at  the 
southwest  corner  of  Section  27  and  extending 
north  1  mile.  Section  No.  2,  Road  No.  1. — 
Beginning  at  the  west  village  limits  of  Mill- 
edgeville on  the  Milledgeville-Chadwick  road 
and  extending  northwest  along  Milledgeville- 
Chadwick  road  two  and  one-half  (2%)  miles 
to  the  northwest  corner  of  Section  21.  Road 
No  2. — Beginning  at  the  northwest  corner 
of  village  limits  and  extending  west  one-fourth 
mile  and  north  1%  miles.  Road  No.  3. — Be- 
ginning at  the  northeast  corner  of  the  village 
limits  and  extending  east  one-fourth  mile  and 
north  1%  miles.  Road  No.  4. — Beginning  at 
the  common  corner  of  Sections  16,  17,  20  and 
21  and  extending  north  2^,4  miles.  Work  to 
be  completed  on  or  before  Sept.  1.  1912.  More 
detailed  information  may  be  had  by  an  ex- 
amination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  of- 
fice, or  may  be  obtained,  upon  application  in 
writing,  from  the  Illinois  Highway  Commis- 
sion. 

^Bids  will  be  received  until  10:.'?0  a.  m.. 
June  14.  by  Board  of  Local  Improvements. 
Shelbyville.  111.,  for  three  naving  contracts 
including  26  blocks  of  vitrified  brick  paving, 
concrete  base  and  asphaltic  filling.  A.  L 
Yantis    is    Secretary    of    the    Board. 

4*Bids  will  be  received  until  11a.  m..  June 
11th.  by  the  Board  of  Local  Improvements, 
Chicago,  111..  Ed.  J.  Glackin,  Secretary,  for 
furnishing  labor,  materials,  etc.,  necessary 
to    construct    pavements    in    the    following 


streets  and  alleys:  Berteau  Ave..  3,350  lin. 
ft.  concrete  curb  and  gutter,  5,000  sq.  yds. 
asphalt;  Cheltenham  PI..  800  lin.  ft.  con- 
crete curb  and  gutter,  1,090  sq.  j-ds.  asphalt; 
S.  Fifth  Ave.,  870  lin.  ft.  concrete  curb  and 
gutter.  1.170  sq.  yds.  asphalt;  43rd  Ct..  6,700 
!in.  ft.  concrete  curb  and  gutter,  10,800  sq. 
yds.  asphalt;  W.  S4th  St.,  4,770  lin.  ft.  con- 
crete curb  and  gutter,  7,720  sq.  yds.  asphalt; 
Frink  St.,  10,870  lin.  ft.  concrete  curb  and 
gutter.  13,815  sq.  yds.  asphalt;  Honore  St., 
3,790  lin.  ft.  concrete  curb  and  gutter,  5,760 
sq.  yds.  asphalt;  E.  97th  St.,  2,870  Im.  ft. 
sandstone  curbing,  4,890  sq.  yds.  macadam; 
Olive  Ave..  1.670  lin.  ft.  concrete  curb  and 
gutter,  2,440  sq.  yds.  asphalt;  16th  St..  2,500 
lin.  ft.  concrete  curb  and  gutter,  3,850  sq. 
yds.  asphalt;  Talman  Ave.,  2,560  lin.  ft.  con- 
crete curb  and  gutter.  4.100  sq.  yds.  asphalt; 
alley,  Marble  PI.,  Des  Plaines  St.,  etc.,  400 
lin.  ft.  concrete  curbing,  300  sq.  yds.  granite 
block;  alley,  Blackhawk  St.,  Cleveland  Ave., 
1,480  lin.  ft.  concrete  curbing,  1,100  sq.  yds. 
brick;  alleys  Vincennes  Ave.,  43rd  St.,  etc., 
1.740  lin.  ft.  concrete  curbing,  1,380  sq.  yds. 
brick;  alley,  Vincennes  Ave.,  50th  St.,  etc., 
1,040  lin.  ft.  concrete  curbing,  575  sq.  yds. 
brick;  alley.  Cottage  Grove  Ave.,  63rd  St., 
etc.,  1,430  lin.  ft.  concrete  curbing,  1,130 
sq.  yds.  brick;  alleys,  Addison  St.,  Rokeby 
St.,  etc..  1,390  lin.  ft.  concrete  curbing,  1.090 
sq.  yds.  brick;  alley,  Madison  Ave..  53rd  St., 
etc.,  920  lin.  ft.  concrete  curbing,  920  sq. 
yds.  brick;  alley,  Wellington  St.,  Evanston 
Ave.,  etc.,  970  lin.  ft.  concrete  curbing.  870 
sq.  yds.  brick;  alleys,  Taylor  St.,  Johnson 
St.,  etc.,  2.000  lin.  ft.  concrete  curbing,  1,400 
sq.  yds,  brick.;  alleys,  Taylor  St.,  Blue 
Island  Ave.,  1,150  lin.  ft.  concrete  curbing. 
1,200  sq.  yds.  brick;  alley,  Polk  St.,  S.  Mor- 
gan St.,  1,800  lin.  ft.  concrete  curbing,  1,550 
sq.  yds.  brick.  The  work  includes  concrete 
foundation,  sewer  adjustment,  etc. 

•J-Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
111.,  until  11  a.  m.,  June  12,  for  furnishing 
and  delivering  to  the  Bureau  of  Streets  ap- 
promixately  1.000  barrels  of  Portland  cem- 
ent, according  to  specifications  on  file  at 
his  office. 

®Keys  &  McNamara  of  La  Salle,  111.,  have 
been  awarded  the  contract  by  the  City  Council 
of. Spring  Valley,  111.,  for  the  proposed  paving 
of  St.  Paul  St.,  at  $30,712.  The  street  is  four 
blocks  long. 

®The  Board  of  Local  Improvements  of  Jer- 
seyville.  111.,  has  awarded  the  contract  for 
the  paving  of  East  and  West  Pearl  Sts.  to 
Hanes  &  Son  of  Cairo,  III. 

©Following  bids  were  received  May  24  by 
the  City  of  Glencoe,  III.,  for  the  paving  of 
Blufif  St.,  etc.,  for  which  Windes  &  Marsh  of 
Winnetka,  III.,  are  Engineers;  (1)  standing 
for  engineer's  estimate;  (2)  bid  of  Edw.  M. 
Laing,  Highland  Park,  111.  (awarded  con- 
tract) ;  (3)  Jas.  Cape  &  Sons,  Racine,  Wis.; 
(4)  John  Hayes'  Sons,  Naperville,  111. ;  (5) 
Jno.  A.  McGarry,  1008  Security  Bldg.,  Chica- 
go, and  (6)  Western  Improvement  Co.,  Ra- 
cine, Wis. 

Quantities. 
2S,3.S0  sq.  yds.  3-course  macadam  (9%  in.),  bonded  with 

2  gals,  bituminous  cement 

26,456  lin.  ft.  concrete  curb,  7  in.  wide.  24  in.  deep 

;D,300  cu.  yd.s.  excavation  

485  lin.  ft.  plank  and  curb  

310  lin.  ft.  24-in.  drain  tile.  av.  cut  3.S  ft 

1,330  lin.  ft.  15-in.  drain  tile,  av.  cut  4.3  ft 

1,050  lin.  ft.  15-in.  drain  tile.  av.  cut  3.0  ft 

334  lin.  ft.  ]5-iii.  drain  tile.  av.  out  6.0  ft 


>4-Ja_s.  Cape  &  Sons  Co.  and  Chr  p.. 
son  ot  Racme,  Wis.,  have  been  awk  j  J" 
contract   by  the   Board   of  Local  U   "^ 
rnents  of  Waukegan,  111.,  for  the 


■  01 

lis. 

'ton 


Gillett  Ave.,  Ridgeland  Av^.  'andfef  °^ 
-St.,  at  $22,897.  Brick  will  be  laidVrfe 
Ave.  and  asphalt  macadam  on  I'JJ  j 
and  Hickory.  Bids  were  opened.irjo 
by  A,  S.  Rogers,  Secy.  '  '" 

The    City    Council   of   Waukegan  II    i 
passed  ordinances  providing  for  thet;'L   t 
West  Mad:son  St.,  Fairview  PI.  andC' 
PI.,  juh  macadam  at  an  approx.ma  co™" 

The  Board  of  Local  ImprovekK  d 
Qumcy,  111.,  has  adopted  a  resolutiotfor  Z 
pavmg  of  Mame  and  Hampshire  'I  (rZ 
Fifth  to  Eighth  Sts.,  and  Sixth  '  "m 
Vermont  to  Jersey  St.  The  materia  ioS 
will  be  concrete  base  with  a  brick  lick  ;•  " 
face. 

The  Board  of  Local  Improvementsf  ^ 
ford, '111.,   has   voted  the   sum  of  ^ 
the    macadamizing    of     Churchill 
streets.     It  is  also  proposed  to  pa- 
St.,  at  an  estimated  cost  of  $71,07S 

The   Town   Council   of  Oakwooi!, 
poses  to  pave   Scott   St.  its  entire  '.t^; 

The    City   Council   of   Monmouth,  ii    Ss 
passed  an  ordinance  for  the  improMi 
the  new  paving  district  known  as  Pais 
trict   No.   64,  designated  as  the  We  B 
Ave.   district, _  providing  for  the  inifv  !-nt 
of  18  blocks  in  the  northwest  part  r, ' 
bv  paving  and  grading  the  same 
mated    cost    is   $85,798.     R.    M.   Fe  • 
City  Engineer. 

Indiana. 

®The  Vigo  County  Commissione 
Haute.  Ind.,  have  awarded  the  cont;t-  :  r 
road   for  which   bids   were  opened  is    25 
as  follows:     A.  K.   Strole  Road  in''a:.ette 
Township.   Ferguson  &  Lee  of  Slnyvilie. 
Ind.,   at  $5,500;    Rigney   Road  in  Im  i-ii 
Township,  Ferguson  &  Lee  at  $3.1 
ker   gravel   road   in   Lost   Creek,  at 
Nathan  G.  Wallace  is  County  .A.udi:. 

The    Board    of    Public   Works  of.o;' 
port,  Ind.,  proposes  to  pave  Erie  .\\  a  lar 
as   12th   St.     H.  H.   Thompson  is  C  Engi- 
neer. 

The  City  Council  of  Brazil,  Ind.ia-  in- 
structed the  City  Engineer  to  prep;:  pl.ins 
and  specifications  for  the  paving  of  e  alley 
between  West  Kruzan  and  Blaine  Sts  mil  tie 
alley  continuation  of  Franklin  St.  to  is  said 
alley. 

Citizens  of  Tolleston  have  petiti'id  the 
Board  of  Public  Works  of  Gary,  d.,  for 
the  paving  of  about  20  blocks.  .Ahslt  i« 
specified. 

Iowa. 

•{•Bids   will  be   received   until  Ji:;  I 
Greenfield. -.la..  -  for   about   15,000  <s   : 
paving  to  be  either  cement,  concrete 
A  certified  check  for  $1,000  must  be   n 
each  bid.     M.   C.   McCreight  is  TowCie: 


drain  tile.  av.  cut  3.0  ft. 

di-ain  tile.  av.  cut  4.5  ft. 

drain  tile,   av.  cut  4.0  ft. 

drain  tile    av.  cut  4.5  ft. 

drain  tile.  av.  cut  2.6  ft. 


960  lin.   ft.  12 
520  lin.   ft.  12-in. 
I.ISO  lin.  ft.   10-in. 
440  lin.  ft.  10-in. 
320  lin.  ft.     .S-in. 

630  lin.  ft.     8-in.  drain  tile,  av.  cut  3.5  ft 

S.494  lin.  ft.     S-in.  drain  tile.  av.  cut  5.0  ft 

610  lin.  ft.     .8-in.  drain  tile,  av.  cut  4.0  ft 

200  lin.  ft.     S-in.  drain  tile,  av.  cut  6.0  ft 

2  cast  iron  inlet  covers 

•"i4  catch  basins  with  cast  iron  covers 

45  comb,  inlets  and  manholes  with  cast  iron  covers 

(16^4  cu.  yds.  of  concrete-ret.  walls,  culverts 

15  cu.  yds.  reinforced  concrete  for  culverts 

22  present  manhole  covers  ad.lusted 

15  present  valve  boxes  adjusted 


(1) 

$  1.30 

.50 

.40 

.:;0 

l.no 

.70 

I'id 

45 
.fi5 

50 
.60 

.::5 

.40 

.50 

.45 

.60 

6.00 

40.00 

40.00 

8.50 

10.00 


238.66 


(2) 

S»1.25 
.50 
.40 
.30 

1.50 
.70 
..50 

1.00 
.45 
.65 
.50 
.60 
.35 
.40 
.50 
.40 
.50 

6.00 
33.00 
33.00 

7.50 
10.00 

1.00 
.50 


(3) 

$tl.30 
.45 
.40 
.30 
1.50 
.70 
.50 
1.00 
.50 
.60 
5fl 

■  .60 
.40 
.50 
.50 
.40 
.50 

in.oo 

40.00 

40.00 

8.00 

10.00 

2.00 

1.00 


(4) 

$  1.35 
.48 
.40 
.30 

1.50 
.60 
.50 

1.00 
.40 
.60 
.48 
.50 
.35 
.35 
.47 
.45 
.60 

5.00 
37.50 
35.00 

8.00 
10.00 

5.00 

5.00 


Total  of  bids t.?T6.500  869,585  870,561  $71,918  t'' 

*.\warded    upon    agreement    to    use    "Tarvia"    or  "Pioneer." 
-: Includes   $4,330   as    cost   of  making  and    collecting  as>=essnient 
tJl.SO  per  sq.   yd.  with  Tarvia  or  Pioneer-    $1  35  for  Sarco 


•>  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


5.  191. 


ENGINEERING  &  CONTRACTING 


juigineering  Co.,  Clinton,   la.,  are  Engi- 

jds  will  be  received  until  June  20  (re- 
fisement)  by  city  of  Albia,  la.,  for  the 
jction  of  10.800  sq.  yds.  of  pavement 
200  ft.  of  curb  and  gutter.  Hall  & 
l'  Centerville,  la.,  are  Engineers. 
|5  contract  for  the  paving  of  Grand  Ave. 
oncrete,  from  Greenwood  park  to  56th 
;  been  awarded  by  the  City  Council  of 
oines,  la.,  to  the  Lytton  &  Rankin  Con- 
•)n  Co.  at  $1.46  a  sq.  yd.,  including  curb- 
he  J.  Vk.  Turner  Improvement  Co.  se- 
ithe  contract  for  the  paving  of  Eighth 
,m  Market  to  Elm,  with  brick  at  $-2.13 

■  d. 

I;  City  Council  of  Des  Moines,  la.,  has 
•d  the  following  contracts  for  improve- 
vork:  Concrete  paving.  Grand  Ave., 
cod  to  56th  St..  Lvtton-Reinking  Co., 
i  er  sq.  yd. ;  brick  paving.  Eighth  St., 
,    to  Elrn  St,  J.  W.   Turner  Improve- 

■  "o  $2.13  per  sq.  vd. ;  curbing,  Wood- 
';<:',  and  32nd  St..  J.  L.  Hansman.  $0,317 
;;  curbing,  41st  St.,  Universitj-  Ave.  to 

Ave.,  Wagner  Co.,  $0.33  per  ft. 
,  .\.  Camery  of  Harlan.  la.,  has  been 
•d  the  contract  by  the  city  of  Iowa 
!ia..  J.  O.  Gregg,  City  Clerk,  for  the 
•  ction  of  30.000  sq.  yds.,  of  Portland 
;  concrete  paving  and  15.000  lin.  ft. 
[ling  at  $1.17  and  $0.27,  respectively. 

ere  opened  May  29. 
I  Commercial  Club  of  Lake  City,  la., 
1    to   erect    a    number   of   permanent 
!  long  the   highways    leading    to    the 

'rices  and  descriptions   of   metal   or 

liigns  suitable    for   this    use   may   be 

Dr.  F.  E.  Kauffman  of  Lake   City. 

Anderson  is  Engineer. 
I  City  Council  of  Des  Moines,  la.,  has 
I  to  pave  University  Ave.,  from  37th 
[  ilendale  cemeterv.  with  bitulithic.  The 
:  ill  include  about  40,000  sq.  yds.  J.  W. 
i  City  Engineer. 
1  City   Council    of    Perrj-.    la.,    has    in- 

■  the  City  Solicitor  to  prepare  a  resolu- 

■  'vi.iing  for  the  paving  of  Otley  .\ve. 

■      cr  Engineers   Hall   &  Adams   of 

la.,  are  preparing  plans  for  sev- 

l.^^  of  concrete  pavement  for  that 

I'Zity  Council  of  Albia,  la.,  has  rejected 

i  received  for  the  proposed  paving  this 

The  work  will  be  re-advertised. 

Council  of  Des   Moines,  la.,  has 

ned  to  order   the  construction  of 

_  pivement  on  Fourth  St.,  from  Euclid 

( ^^n  Ave.,  in  Highland  Park. 

I'City   Council   of    Burlington.    la-,    has 

r    the  paving   of    Harrison    Ave.,    from 

1  t.  to  Madison  Ave.     H.  G.  Vollmer  is 

igineer. 
uTity  Council  of  Winterset.  la.,  has  let 
c.tract  for  paving  with  sheet  asphalt, 
;  rom  Bermuda  or  Trinidad,  to  R.  A. 
Marshalltown,  la.,  at  $1.71  a  sq.  yd., 
3^  for  curbing,  and  S0.55  for  curbing 
.£  tering.  Pavement  will  be  laid  on  28 
i:  Other  bidders  were  Horrabin  Bros., 
I  ity,  la.;  Des  Moines  Asphalt  Co.,  Des 
•1  la.,  and  the  Brj-ant  Asphalt  Co. 

I  Kansas. 

It'ity  Commission  of  Kansas  City.  Kan.. 
V  igating  the  use  of  cement  as  a  paving 
:i1  with  a  view  to  using  it  on  streets 
i<;parsely  settled  districts  and  for  pav- 
i\f.    William  Barclay  is  City  Engineer. 

Maryland. 

Maryland  Roads  Commission.  Balti- 
as  awarded  the  contract  for  the  con- 
1  of  the  stretch  of  road  through  Blad- 

to  U.  D.  Rich  at  S10.907. 
'aving  Commission  of  Baltimore,  Md.. 
1  Compton,  Chairman,  has  named  the 
g  streets  for  pavement  work :  Mul- 
t.,  between  Fulton  .\ve.  and  Monroe 
h  sheet  asphalt  or  bituminous  con- 
Balderson     St..     between     Light     and 

Sts..  with  granite  blocks ;   Perry  St.. 

Eelford  and  Charles  Sts.,  with  gran- 
Materials  have  been  selected  for 


the  lollowing  streets  already  agreed  upon  for 
pavmg:  Lanvale  St.,  Madison  to  Eutaw.  and 
Lmden  to  P.irk  Aves. :  sheet  asphalt  or  bitu- 
mmous  concrete:  McCulloh  St.,  Lafayette  to 
North  Aves.,  sheet  asphalt  or  bituminous  con- 
crete; Park  .\ve.,  Lanvale  St.  to  Latayette 
-Ave. :  sheet  asphnlt ;  Lafayette  Ave-  to  Mc- 
Mechen  St.,  sheet  asphalt  or  bituminous  con- 
crete ;  Fayette  St.,  Poppleton  to  Pine ;  vitrified 
blocks;  Lexington  St.,  Aisquith  St.  to  Central 
Ave. ;  vitrified  blocks ;  Linden  Ave.,  Dolphin 
St.  to  N'orth  .\ve.,  sheet  asphalt,  with  vitrified 
blocks  between  the  car  tracks;  Bolton  St., 
Lafayette  to  Xorth  Aves.;  asphalt  over  cob- 
bles. 

The  Marvland  State  Roads  Commission, 
Baltimore,  Md.,  has  rejected  the  bid  of  the 
Juniata  Paving  Co.  for  the  construction  of 
the  stretch  of  ro:id  on  the  Washington  Blvd.. 
between  the  Baltimore  &  Ohio  Railroad  tracks 
and   Halethorpe.     The   road   is  4,0iX>  ft.   long- 

Michigan. 

©Carpenter  &  Anderson  of  Grand  Rapids, 
Mich.,  have  been  awarded  the  contract  by  the 
City  Council  of  Hillsdale,  Mich.,  for  the' pav- 
ing of  Broad  St.,  at  $17,624.  Sarcolithic  will 
be  used.  Other  bidders  were :  W.  R.  Caldwell, 
Traverse_  City,  $15,683;  Green  Construction 
Co.,  $16,747.     C.  L.  Herron  is  City  Engineer. 

®John  Doyle  of  Grand  Rapids,  Mich.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  9  miles  of  improved  roadway  from 
the  Cit>-  of  Ionia,  Mich.,  into  Orange  Town- 
ship.    The  estimated  cost  is  $11,000. 

The  Board  of  Public  Works  of  Jackson, 
Mich.,  has  under  consideration  a  considerable 
amount  of  paving  work  for  this  summer.  The 
Board  has  also  purchased  a  road  roller  with 
scarifying  attachment  from  the  Huber  Mfg. 
Co..  of  Marion,  Ind. 

Minnesota. 

•J"Bids  will  be  received  until  5  p.  m.,  June  12, 
by  F.  C.  Lang,  Village  Engineer,  Chisholm, 
Minn.,  for  the  construction  complete  of  about 
12,950  sq.  yds.  of  paving.  Bids  will  be  con- 
sidered on  sandstone,  bitulithic,  creosoted 
wood  blocks,  donnellite,  grano-crete  and  brick. 
Official  advertisement  will  be  found  elsewhere 
in   this  issue. 

®Mat.  J.  Ryan  of  Hastings,  Minn.,  has 
been  awarded  the  contract  by  the  Dakota 
County  Commissioners,  F.  A.  Hoffman,  Au- 
ditor. Hastings,  for  grading  the  San  Cooley 
Road  on  State  Road  Xo.  2.  located  3  miles 
south  of  Hastings,  at  $3,235;  O.  C.  Mahn 
of  South  St.  Paul,  Minn.,  for  constructing 
3  culverts  on  the  same  road  at  $1,487.  Bids 
were  opened  May  27. 

®Studebaker  Bros.  Co..  Minneapolis. 
Minn.,  has  been  awarded  the  contract  by 
the  city  of  Crookston.  Minn..  A.  M.  Childs. 
City  Clerk,  for  furnishing  a  street  flusher. 
Bids  were  opened  May  14. 

®Henry  Wilder  of  Crookston.  Minn.,  has 
been  awarded  the  contract  by  the  Board  of 
Polk  County  Commissioners,  Crookston. 
for  the  grading  of  State  Road  No.  1  on  line 
between  sections  13-24,  town  of  Reis;  sec- 
tions 18-19.  17-20.  town  of  Liberty;  sections 
20-21,  28-29.  32-33,  town  of  Russia,  at  $0.15 
per  cu.  yd.  Bids  were  opened  May  24  by 
H.  J.  Welter,   County  .\iiditor. 

Missouri. 

®The  Buchanan  County  Court,  St.  Joseph. 
Mo.,  has  awarded  contracts  for  road  work  ag- 
gregating about  $70,000  as  follows :  Mike  Cos- 
tello,  grading  the  Sparta-Faucett-Stafford 
road,  16  miles,  at  $0.13%  per  cu.  yd.,  for 
excavation ;  estimated  cost  is  $-30,000.  Young 
Bros.  Construction  Co.,  DeKalb  road,  macad- 
amizing at  $0.97%  per  lin.  ft. ;  estimated  cost 
is  $40,000. 

®Perkinson  Bros.  Construction  Co.,  3237 
Carter  Ave.,  St.  Louis.  Mo.,  has  been  award- 
ed the  contract  bj'  the  Board  of  Public  Im- 
provements of  that  city,  for  the  reconstruc- 
tion of  North  Market  St^.  between  15th  St. 
and  Glasgow-  .\ve..  at  $56,444.  Bids  were 
opened  May  17. 

®The  Granite  Bituminous  Paving  Co., 
Pierce  Bldg..  of  St.  Louis.  Mo.,  has  been 
awarded  the  contract  by  the  Board  of  Lo- 


cal Improvements  of  St.  Louis  for  the  im- 
provement of  Kingshighway  Blvd.,  from 
Arsenal  St..  etc.,  at  $34,752.  Bids  were 
opened  May  17. 

Drafts  of  ordinances  for  brick  alley  pave- 
ments, the  cost  of  which  will  amount  to  $97,- 
060,  were  approved  by  the  Board  of  Public 
Improvements  of   St.   Louis,   Mo. 

Montana. 

.\  petition  has  been  filed  with  the  City  Coun- 
cil of  Great  Falls,  Mont.,  by  citizens,  asking 
that  a  special  improvement  district  be  cre- 
ated for  the  paving  of  First  Ave.,  north,  with 
bitulithic  paving,  at  a  cost  not  to  exceed  $2.60 
per  sq.  yd.     M.   L.   Morris  is   City  Engineer. 

The  Citj'  Council  of  Great  Falls.  Mont., 
has  ordered  that  concrete  sidewalks  5  ft.  in 
width  be  constructed  on  both  sides  of  lltli 
St..  from  Central  Ave.  to  Second  Ave.,  south. 

®The  City  Council  of  Helena,  Mont.,  has 
awarded  the  following  contracts  for  street 
paving,  sidewalks,  etc. :  Helena  Ave.,  with 
brick.  Smith  &  Saner.  $14,344;  Railroad  St., 
with  bricks,  Louis  Johnson,  $23,332 ;  Davis  St., 
between  Eighth  Ave.  and  11th,  with  cement 
sidewalks,  parks  and  curbs,  Louis  Johnson, 
$4,439. 

Nebraska. 

®The  Ford  Paving  Co.,  of  Omaha.  Xeb., 
has  been  awarded  the  contract  by  that  city 
for  the  construction  of  approximately  70.000 
sq.  ft.  of  residence  walk,  4,000  sq.  ft.  of  busi- 
ness walk  and  150  cu.  yds.  of  grading  at  the 
following  prices ;  $0.10%  on  4-in.  residence 
walk.  $0.14  on  6-in.  business  walk,  and  $0.48 
a  cu.  yd.  on  grading 

New  Hampshire. 

•{•Bids  will  be  received  until  1  p.  ni.,  June 
14,  by  S.  Percy  Hooker,  State  Superintendent 
of  Highways,  Concord,  N.  H.,  for  the  con- 
struction of  the  following :  Gravel  road  in 
town  of  Candia,  estimated  to  cost  $2,500;  trap 
rock  road  in  Bow,  estimated  to  cost  $3,600; 
trap  rock  road  in  Bedford,  estimated  to  cost 
$1,-500. 

New  Jersey. 

•I^Bids  will  be  received  until  10  :-30  a.  m.. 
June  5,  by  Board  of  Street  and  Water  Com- 
missioners, John  Prout.  Chairman.  Jersey 
City,  N.  J.,  for  the  improvement  of  Randolph 
Ave.,  from  Bramhall  Ave.  to  Newark  & 
N.  Y.  R.  R.     E.  B.  See  is  Clerk. 

•^Bids  will  be  received  until  8  p.  m.,  June  10. 
by  Township  Committee,  Millburn,  N.  J.,  for 
oiling  the  following  public  roads,  or  sections 
thereof,  in  .said  township :  Hobart  Ave  .  from 
Parkway  to  Taylor  road ;  Hobart  .Ave.,  from 
Highland  Ave.  to  Old  Short  Hills  road ;  Short 
Hills  Ave.,  from  D.,  L  &  W.  R.  R.  bridge 
to  Millburn  Ave. ;  Highland  Ave.,  from  West- 
ern drive  to  Forest  drive;  Jefferson  road, 
from  Old  Short  Hills  road  to  Montview  .Ave. ; 
Montview  Ave.,  from  Jefferson  road  to  Del- 
wick  lane;  Old  Short  Hills  road,  from  Par- 
sonage road  to  the  D.,  L.  &  W.  R.  R.  bridge ; 
Glen  .Ave.,  from  Old  Short  Hills  road  to 
Wyoming  .Ave.,  including  Laurel  St.  Wy- 
oming Ave.,  from  Milburn  Ave.  to  Clinton 
to  the  township  line.  Bidders  may  submit 
bids  on  a  square  yard  basis  on  any  or  all 
of  the  following  materials :  Tarvia  B,  Texaco 
Liquid  .Asphalt  Xo.  1,  Standard  McAdam  As- 
phalt Binder  .A.  Specifications  for  the  appli- 
cation of  each  of  the  said  materials  can  be 
obtained  from  Milton  R.  Silance,  Township 
Clerk. 

•J*Bids  will  be  received  until  10:30  a.  m.. 
June  5.  by  Board  of  Street  and  Water  Com- 
missioners, Jersey  City,  N.  J.,  for  the  improve- 
ment of  portions  of  Germania  Ave.,  Xorth  St. 
and  St.  Paul's  Ave.  John  Prout  is  Chairman 
of  the  Board. 

4»Bids  will  be  received  until  10:30  a.  m.. 
June  5.  by  Board  of  Street  and  Water  Com- 
missioners. Jersey  City.  X.  J.,  for  the  improve- 
ment of  Bostwick  .\ve..  from  Bergen  Ave.  to 
Jackson  .Ave.     E.  B.  See  is  Clerk. 

•I*Bids  will  be  received  until  8  p.  m.,  June 
17,  by  City  Council.  Westfield,  N.  J.,  for  im- 
proving certain  city  streets.  The  Engi- 
neer's approximate  estimate  of  the  amount 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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work  t<i  bf  done  is  as  follows:  7.000  cu. 
is.  of  excavation,  10,820  sq.  yds.  of  ma- 
dam, 3.65(1  sq.  3'ds.  of  macadam  resur- 
ced,  1,332  lin.  ft.  of  concrete  curb,  900  lin. 

of  concrete  curb  and  gutter,  800  lin.  ft. 

blue  stone  curb  reset  on  concrete.  2.275 
1.  ft.  of  new  blue  stone  curb  set  on  con- 
ete,  3,075  lin.  ft.  of  vitrified  brick  gutter 
1  concrete  base.  1,600  lin.  ft.  of  6-in.  un- 
■rdrain.  355  lin.  ft.  of  concrete  culverts, 
ich  proposal  must  be  accompanied  by  a 
rtified  check  for  $500,  drawn  to  the  order 

the  Treasurer  of  the  Town  of  Westfield, 

J.      Forms    of    proposal,    specifications, 

ntract  and  bond  may  be  obtained  from  A. 

Vars,     Tow-n     Engineer,     Town     Hall, 

estfield.  N.  J. 

New  York. 

SThe  Buffalo  Steam  Roller  Co..  Buffalo. 
Y..  by  the  Board  of  Swatara  Township 
immissioners,  A.  W.  EUenberger.  Secy., 
ihaut.  Pa.,  was  awarded  contract  for  fur- 
ihing  one  12-ton  combined  steam  road 
Her  and  tractor  and  fuel  and  water 
igon.  Bids  were  opened  May  4.  The  ma- 
ine  was  delivered  the  last  week  in   May. 

Ohio. 

|«Bids  will  be  received  until  noon,  June  28, 
Board  of  Hamilton  County  Commissioners, 
icinnati,  O.,  for  furnishing  under  Specitica- 
ns  325,  crushed  stone  on  board  cars  at 
inslow  Park  or  Blue  Ash  for  repair  of 
ainfield  Pike  in  Sycamore  township-  Albert 
inhardt  is  Clerk.  A  certified  check  for  $500 
1st  be  filed  with  each  bid. 
J»Bids  will  be  received  until  noon.  June  28. 
Board  of  County  Commissioners,  Albert 
inhardt.  Clerk.  Cincinnati,  O.,  for  construct- 
;  under  Specifications  No.  343,  a  concrete 
vert  on  Reading  Road.  1.500  ft.  south  of 
rthage  Ave.,  in  Mill  Creek  township.  .A 
tified  check  for  $500  must  be  filed  with, 
■h  bid. 

J"Bids  will  be  received  until  noon,  June  10, 
Hancock  County  Commissioners,  Findlay, 
for  the  construction  of  1.29  miles  of  stone 
e  on  T.  L.  Peterman  Road,  Eagle  town- 
p.  A  certified  check  for  $200  must  be  filed 
h  each  bid. 

{•Bids  will  be  received  until  noon.  June  10, 
Board  of  Hancock  County  Commissioners, 
idlay,  O.,  for  the  construction  of  one  and 
raction  miles  of  stone  pike  on  what  is  com- 
nly  known  as  the  Edson  Line  road.  Eagle 
mship.  A  certified  check  for  $200  must  be 
d  with  each  bid. 

[•Bids  will  be  received  at  the  office  of  the 
nmissioners  of  Geauga  County  at  Chardon. 
until  noon,  June  12.  1:112,  for  grading  and 
ing  with  a  bituminated  concrete,  the  Scot- 
d-Station  road.  State  Highway  "D"  pet. 
.  411  in  Chester  township,  said  countv. 
igth  8,9fi0  ft.,  or  1.70  miles.  Width  of 
ement.  14  ft.  Estimated  cost  of  construc- 
1.  $15,407.     A   draft  or  certified   check   for 

0  shall  be  deposited  with  each  bid.  The 
cessful  bidder  will  be  required  to  give  bond 

an    amount    equal    to    the    contract    price. 
te  set  for  completion,  Sept.  1.  1912.     Plans 

1  specifications  are  on  file  in  the  office  of  the 
mty  Commissioners  and  the  State  Highway 
iartment.  The  State  Highway  Conimis- 
ler  reserves  the  right  to  reject  any  and  all 
5.  James  R.  Marker,  Columbus.  O..  i.s 
te  Highway  Commissioner. 

•Bids  will  be  received  until  10  .i.  m,. 
e  17,  by  H.  K.  Lodge.  Clerk  Road  Com- 
sioners,  St.  Clairsville.  O..  for  the  con- 
iction  of  a  brick  roadway,  with  concrete 
ms.  from  Bannock  and  Flushing  Pike, 
r  Bannock,  to  the  Flushing  &  Morris- 
n  road  about  %  mile  north  of  Mt.  Hope 
ool  house,  a  distance  of  5.6  miles,  di- 
:d  into  tw'o  sections.  D.  .\.  Elkin.  Bel- 
e.  O..  is  Engineer.  Official  advertise- 
it  will  be  found  elsewhere  in  this  issue. 
Adams  &  Walters  of  Richwood.  O.. 
e  been  awarded  the  contract  by  the 
.rd  of  Union  County  Commissioners, 
-ysville,  O.,  for  the  construction  of  one 
one-half  miles  of  gravel  roadway  on 
McBride   Road  in    Dover  and  Leesburg 


townships,    at    $3,854.      C.    A.    Morelock    is 
County  Auditor. 

®C.  B.  Hall  &  Son.  of  Findlay,  O.,  are 
the  probable  contractors  for  the  construc- 
tion of  3,700  sq.  yds.  of  vitrified  block  pave- 
ment on  Center  St.,  McManness  Ave.,  etc., 
for  which  bids  were  opened  May  28  by  J.  C. 
Edie.  City   Clerk  of  Findlay,  O. 

©Pickett  &  Shannafeld  of  Bellaire,  O., 
have  been  awarded  the  contract  by  Pultney 
Township  Clerk,  W.  J.  Campbell.  Bellaire. 
for  the  construction  of  a  brick  roadway 
from  the  corporation  line  of  the  city  to 
Pease  Township,  a  distance  of  1.43  miles. 
Bids  were  opened  May  29. 

©O'Brien  &  Stringer.  663  E.xchange  St., 
Akron.  O.,  have  been  awarded  the  contract 
by  the  Commissioners  of  Summit  County, 
Akron,  for  the  paving  of  Shent  Road  with 
bituminous  concrete  in  Copley  and  Bath 
Townships,  at  $17,890.  The  road  is  12,546.2 
ft.,  and  14  ft.  wide.  James  R.  Marker  is 
State  Commissioner  of  Highways.  Bids 
were  opened  May  27. 

®The  Village  Council  of  Genoa,  O.,  has  let 
the  contract  for  paving  Main  St.  its  entire 
length  to  Freshwater  &  Sons  of  Chester,  W 
Va.,  for  $38,863.  Boland  brick  will  be  used. 
George  Champe  of  Toledo  is  Engineer. 
■'  ®The  Road  Commissioners  of  District  No. 
1,  Mahoning  County,  O.,  according  to  advices 
from  Youngstown,  the  county  seat,  have 
awarded  contracts  for  road  improvements  as 
follows:  Frank  Hanna,  Boardman  road,  Sec- 
tion No.  2.  with  brick  at  $18,614:  Turner  & 
Olson,  Boardman  road.  Section  No.  3,  with 
brick  at  $14,778;  G.  A.  Galdini,  town  line 
road,  Section  No.  2.  with  macadam  at  $13,796 ; 
E.  J.  Kane,  town  line  road.  Section  No.  3,  with 
macadam  at  $17,022,  and  Ross  O'Rourke,  Rac- 
coon road,  with  macadam  at  $8,929. 

®The  Board  of  Control  of  Toledo,  O.,  has 
awarded  the  following  contracts  for  paving : 
Smead  Ave.,  from  Bancroft  to  Monroe  Sts., 
with  vitrified  brick.  John  McMahon,  $7,905; 
Gbodale  .'\ve..  Auburn  to  .^.yers  .Ave.,  with 
macadam,  Russell  &  Jennison.  $5,735 ;  Blaine 
Ave.  and  Ayers  Ave.,  from  Delaware  Ave. 
to  Clifton  St..  by  grading,  Joseph  Beach,  at 
$1,537  and  $1,404,  respectively. 

©Following  bids  were  received  by  the  Vil- 
lage Council  of  Genoa,  O.,  for  the  paving  of 
Main  St. ;  contract  reported  to  have  been 
awarded  to  the  lowest  bidder;  Russell  & 
Jennison  Co..  Toledo,  O.,  $40,512;  W.  A. 
Miller  &  Son.  Genoa,  $40,093 ;  T  J.  Mulligan, 
Lima.  O..  $40,520;  E.  A.  Freshwater.  Chester, 
W.  Va.,  $38,863;  Garrigan  Bros..  Toledo,  O., 
$4.3,285;  Asphalt  Block  &  Pavement  Co.,  To- 
ledo, $43,761 ;  Modern  Construction  Co.,  Fre- 
mont, O.,  $46,161. 

Oregon, 

The  Lane  County  Commissioners,  Stacy 
M.  Russell,  Clerk,  Eugene,  Ore.,  rejected 
all  bids  received  May  16  for  the  construc- 
tion of  a  macadam  road  in  the  county, 
about  27,577  ft.  in  length.  The  work  will 
probably  be  done  by  day  labor. 

The  City  Council  of  Marshfield.  Ore.,  has 
ordered  9  blocks  of  hard  surface  pavement  in 
the  business  section  of  town,  and  several 
blocks  in  the  residential  section. 

Following  bids  were  received  May  23  by 
the  City  Council  of  Portland,  Ore.,  for  street 
paving  work :  East  36th  St..  from  East  Har- 
rison to  Hawthorne,  .gravel  bitulithic.  Pacific 
Bridge  Co.,  $6,-591  ;  Warren  Construction  Co.. 
$6,025;  Barber  Asphalt  Paving  Co..  $6,600; 
Oregon  Independent  Paving  Co.,  $6,300.  .Vs- 
phalt  pavement,  Oregon  Independent  Pavint; 
Co..  $6,783.  East  27th  St.,  from  Halsey  and 
Hancock,  grading  and  concrete  curbs  and 
walks,  Bechill  Bros.,  $1,663;  Kibbe-Welton 
Co..  $1,523;  Oregon  Independent  Paving  Co.. 
$1,626;  Hilliard  &  Maginnis,  $1,426;  Crawford 
&  Co..  $1,685.  Elmore  St.,  from  Lombard  to 
Russett,  asphalt  pavement,  Oregon  Independ- 
ent Paving  Co..  $2,069.  Gravel  bitulithic,  Ore- 
gon Independent  Pavin.g  Co.,  $1,978.  Concrete 
pavement.  Oregon  Independent  Paving  Co.. 
$1,798;  JefTery  &  Bufton.  $1,8-52.  Aschley 
St.,   from   Grand   Ave.  to  East   Sixth,  grading 


and  concrete   curb^  and   walks,  Bechill  1 
$363;    Oregon   Independent   Paving  Co 
Terwilhger    St.,    from    Macadam   to  CnLT 

lTaR7^^  ,^^^""^"''t   ^r°"'ag"«-0'Reilley  "• 
$1,68/;     Oregon     Independent     Pavin»  ■  ' 
$1,829;  Jeffery  &  Bufton,  $1,7.52.    S,  l^'. 
lithic,  Warren   Construction  Co.,  $2l87-r" 
gon    Independent    Paving    Co.,    $2052' t 
Ninth  St.,  from  Cora  to  Rhone,  con'cretp  r 
ment,  Montague-O'Reillev  Co    $10177-  t'''" 
&    Bufton,   $10,875.      Asphalt   pavUm^P 
gon  Independent  Pavmg  Co..  $12 ''43     rf  i 
bituHthic,  Pacific  Bridge  Co.,  $13.583- wf^ 
Construction    Co.,    $13,615;     Barber'  aJ'u 
Paving  Co-,  $13,482;  Oregon  Independent T. 
mg    Co.,     $12.24.3.      East     Hoyt   St    "h  " 
grading  and  concrete  curbs  and  wailc5  ft 
Bros.,  $4,861;  Kibbe-Welton  Co.,  UW    U 
ning    &    Co..    $5,268;    Keenan    Bro'sli, 
Oregon  Independent  Paving  Co.  $595,5  ('• 
man   St.,   from   Mill   to  200  ft.  south  of   ll"  ' 
concrete    pavement,    Montague-O'Reillev  'n 
$l,-523;      Oregon      Independent     Paving  -n" 
$1,662;    Hilliard   &    Maginnis,  $1428-\.n 
&.    Bufton,    $1,471.      Gravel    bitulithic'   vZ 
l"^of  ^n'  51-808  V  Warren  Construction^ 
$1,828;      Oregon      Independent     Paving  'n 
$1,822.      Nebraska    St..   from    Corbett  to  t' 
ginia.    concrete   pavement,    Kibbe-Welton  n 
$26,776;    Jeffery    &    Bufton,    $26,972-0,1 
Independent  Paving  Co.,  $29,.387.    Gravel  u- 
lithic,     Warren  '  Construction     Co.,    ^?'5 
Barber  Asphalt   Paving   Co..  $3-3,076;  Oiori 
Independent    Paving     Co.,     $31,860.     .-\sal- 
pavement.  Acme  Paving  Co..  $-33,-526;  Oioil 
Independent  Paving  Co.,  $.33,-593.    Tw'ent\rsr 
St.  and  Vista  Ave.,  concrete  pavement. '  rt- 
land  Concrete  Pile  &  Equipment  Co    $18t6 
Kibbe-Welton  Co.,  $15,010;  Hilliard  &  Min- 
nis,   $16,867.     Gravel   bitulithic.   Warren  m. 
struction    Co.,    $18,054.      Holgate   St.  di;ct 
asphalt  pavement.  Acme   Paving  Co.,  $892- 
Oregon  Independent  Paving  Co.,  $88,424.  .s- 
phalt    macadam,    JefTery    &    Bufton,   $8)9 
Gravel  bitulithic.  Oregon  Independent  Prat 
Co.,   $82,944 ;   Warren   Construction  Co   S"- 
195;    Pacific    Bridge    Co.,    $88,1-30.     Ha.m 
pavement,   Oregon   Hassam   Paving  Co.,  J.- 
871.     Kerby  St.,  from  Ainsworth  to  Porlid, 
grading    and    concrete    curbs    and    sidewss 
Bechm     Bros.,     $4,1-54;     Kibbe-Welton  0.. 
$3.535 ;     Oregon     Independent     Paving  0. 
$3,802.     Ea.st  .39th  St.,  from  Schiller  to  Wid^ 
stock,  grading  and  concrete  curbs  .-ind  wks 
Bechill  Bros.,  $12,6-53;  Stevens  &  White,  5.- 
343;   Joplin  &  Meeks,  $11,-590;  Oregon  ^ 
pendent    Paving   Co.,   $15,162.     East  25tl-)t., 
from  Wild  Rose  .\ddition  to  Halsey  St.,  ;,d- 
ing    and    concrete    curbs    and    walks.   Biill 
Bros..  $1,2-52;  Kibbe-Welton  Co.,  $1,129;  f^ 
gon   Independent   Paving  Co.,  $1,209;  Hi  rd 
&  Maginnis,  $1,144;   Crawford  &  Co.- $62 

Pennsylvania. 

®The  Common  Council  of  McKeesport %- 
has  let  the  confrrHcts  for  the.  repaying  of  ith 
.Ave-,  from  Coursin  St.  to  Gas  alley,  to  ,w-  • 
man  Bros.  Co.     The'  street  will  be  repav  as 
far  as  $45,000  will  take  it. 

®Follow-ing  bids  were  received  by  the  hn- 
sylvania  State  Highway  Department,  Edirti  : 
^I.  Bigelow,  Commissioner,  Harrisburg.w 
the  construction  of  the  National  Road,  Vih- 
ington  County,  Section  17,  being  24,60-3.ft.. 
with  asphaltic-concrete :  The  Hallam  in- 
struction Co.,  Washington,  Pa..  $101,72:  R. 
B.  Taylor..  Bellefonte,  Pa.,  $98.-337,  aw;led 
contract ;  Neelen  &  Dalv,  Pittsburgh,  'a-. 
$106,244.     Bids  were  opened  May  28. 

South   Carolina. 

SV.  I.  Spurgeon  of  Gaffney,  S-  C.ias 
been  awarded  the  contract  by  that  cityor 
the  construction  of  3,000  sq.  yds.  of  sidevkf. 
at  $0.97  per  yd. 

Texas. 

®The  contract  for  the  building  of  apr 
mately  37  miles  of  good   roads  in  GaineiHf 
Precinct    of    Cooke    County.    Tex.,   has  'f 
awarded  to  the  Fort  Worth  Building  C 
Fort    Worth,    Tex.,    at    about   $100.nO'\ 
work  will   be   done   under  the  supervisi 
County  Civil  Engineer  F.  B.  Truax. 


I 


•{•indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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Utah. 

Js  will  be  received  until  10  a.  m., 
1.  by  Board  of  Commissioners  at  the 
of  Xoble  Warrum,  City  Recorder, 
ike  City.  Utah,  for  the  improvement 
roximately  1J4  iiiiles  of  streets,  by 
;,  curbing,  guttering  and  paving  with 
'  Official  advertisement  will  be 
elsewhere  in  this  issue. 

Virginia. 

IS  will  1)C  recfivcil  by  H.  R.  Stan- 
"hief  of  Bureau  of  Yards  and  Docks. 
Department,  Washington,  D.  C,  for 
•.  roadway  and  wireless  ground  system 
naval  reservation,  Arlington,  Va. 
I  petition  of  Freeholders  of  South 
District  Judge  H.  W.  Holt  of  the 
Court,  Staunton.  Va.,  ordered  an  elec- 
r  July  2  on  $250,000  bond  issue  for 
)ads. 

isiderable  amount  of  street  paving  work 
irtly  be  begun  in  Bristol.  Va.,  includ- 
rry  St.,  known  as  Sycamore,  from 
St.  to  Front ;  Winston's  alley,  from 
Moore,  and  Cumberland  and  Oak  Sts. 

Washington. 

s  will  be  received,  it  is  believed,  un- 

■  26  by  Aberdeen,  Wash.,  for  pavin.g 
ay  and  River  St..  including  about 
ds.    Charles  W.  Ewart  is  City  Engi- 

s  will  be  received  until  2  p.  m.,  June 
?oard  of  King  Count}'  Commissioners. 
Wash.,  for  the  necessarj'  material  and 
Jap  or  Chinese  labor  excluded)  for 
-traction  portions  of  Kirkland-Median 
The  work  consists  of  clearing  right  of 

ft.  wide,  grubbing  and  constructing  a 
jadway.  etc.  Plans  and  specifications 
file  with  the  County  Engineer.     O.  .A. 

Clerk. 

J.  F.  Hill  Paving  Co.,  of  Chicago. 

been  awarded  the  contract  by  the 
luncil  of  Goldendale,  Wash.,  for  the 
of  52  blocks  of  streets  at  an  esti- 
■ost  of  $74,000.  A  pavement  with  a 
oken   rock   base   and   2-in.   asphaltic 

be  laid.     The  company  bid  $1.18  a 

[sh  &  Christensen  of  Everett,  W^ash.. 
;en  awarded  the  contract  bj-  the 
iSnohomish.  Wash.,  for  the  improve- 

■  Pine  St..  at  $11,178. 

(  city  of  Aberdeen,  Wash..  Chas.  W. 
City  Engineer,  on  May  22  awarded 
tract  for  the  paving  of  Broadwaj' 
irst-  to  Sixth  Sts..  Local  Improve- 
listrict   Xo.   401.    including  7.770   sq. 

•  the  Barber  Asphalt  Paving  Co.,  at 

!i  &  Irwin  of  Hoquiam.  Wash.,  have 
•  arded  the   contract  bv   the   Countv 


Commissioner-.  .Montesano,  Wash.,  for 
grading  and  graveling  state  road  Xo.  9,  per- 
manent highwav  X...  3.  at  $6,629.  Bids 
were  opened  May  20  by  R.  G.  Trask,  Coun- 
ty .\uditor  ot  Cliehalis  County. 

The  City  dnimission  of  Xorth  Yakima. 
\\  ash,,  has  passed  a  resolution  of  intention 
for  the  paving  of  Xorth  First  St.,  with  a  40- 
ft.  ro.idway.  The  specifications  call  for  difter- 
ent  kinds  of  p.ivenient.  The  estimated  cost 
3S  from  $^111,000  to  $44,000.  H.  J.  Doolittle 
is  City   Engineer. 

Property  oxyners  of  Colfax,  Wash.,  have 
formed  a  paving  district  and  have  petitioned 
the  City  Council  to  be  allowed  to  specify 
Dolarway  pavcmeni. 

Snohomish  County  Commissioner  James 
McCulloch.  Everett.' Wash.,  has  completed 
plans  for  the  improvement  of  the  road  between 
Snohomish  and  Monroe.  It  is  proposed  to 
make  the  road  24  ft.  wide  on  the  travel  sur- 
face, with  ditches  each  side,  extending  the 
roadway  to  a  total  of  30  ft.  The  road  is  7 
miles  in  length.  County  Engineer  John  R. 
Birney  will  prepare  the  plans  for  the  comple- 
tioii   of  the   surfacing  of  the   road. 

The  City  Council  of  .\berdeen.  Wash.,  on 
May  22  passed  a  resolution  for  paving  of 
Broadway  and  River  Sts.,  approximately 
12,000  sq.  yds.  If  not  protested  the  job 
will  be  let  June  26.  Chas.  W.  Ewart  is 
City   Engineer. 

West  Virginia. 

_®The  Marshall  County  Court.  Moundsville. 
W.  Va.,  has  let  the  contract  for  paving  in 
Glen  Dale  to  Rosser  &  Maloney  of  Bellaire. 
C,  as  follows:  Concrete  and  paving  $1..52 
per  yd.,  gravel  ballast  and  paving  $1.25,  paving 
on  concrete  between  tracks  $0.95,  pavin.g  on 
natural  gravel  bed  $1.10. 

Wisconsin. 

•|«Bids  will  be  received  until  10  a,  m..  June 
5,  by  C.  J.  Morisset.  Commissioner  of  High- 
ways, Superior,  Wis.,  for  the  grading  of  the 
hills  on  both  sides  of  Middle  River  on  Spauld- 
ing  Ave.  in  N.  W.  %  of  the  S.  W.  %  of 
Sec.  .36-47-12. 

^•Plans  have  been  prepared  by  City  En- 
.gineer  C.  U.  Boley  of  Sheboygan.  Wis.,  for 
the  construction  of  23.475  sq.  yds.  of  two- 
course  concrete  pavement  and  11.000  lin. 
ft.  of  combination  curb  with  asphalt  filler. 
Bids  on  this  work  will  be  received  until 
June  8. 

•J«Bids  will  be  received  until  10  a.  ni..  June 
5,  by  County  Clerk,  Superior.  Wis.,  for  the 
grading  of  the  hills  both  sides  of  Bergren 
Creek  on  Totogettic  Road  in  Section  27,  43,  12, 
and  puttin.g  in  a  cement  culvert.  Separate 
bids  will  be  received  for  the  grading  and 
culvert-  C.  J.  Morisset  is  Commissioner  of 
Highways. 

^•Bids  will  be  received  until  10  a.  m.,  June 


').  by  County  Clerk.  Superior,  Wis.,  for  the 
construction  of  the  Liikeside  road  from  the 
east  line  of  the  Xorthern  Pacific  right  of  way 
eastward  to  the  east  line  of  Sections  7  and  18, 
48-12.  Separate  bids  for  cleaning  and  for 
grading  any  part  of  the  road  will  be  con- 
sidered. C.  J.  Morisset  is  Commissioner  of 
Highways. 

^J.  R.  Ritchie  has  been  awarded  the  con- 
tract for  furnishing  1,500  yds.  of  crushed 
stone  on  Webster  Ave.  at  $0.39  a  yd.,  in  the 
town  of  AUouez,  Wis.,  and  the  McGrath 
Construction  Co.,  for  removing  2,100  yds. 
of  earth  from  the  hill  on  Webster  Ave.,  at 
$0.31  a  yd. 

©William  &  Patrick  McGavock  of  Beloit, 
Wis.,  have  been  awarded  the  contract  by 
County  Commissioner  Jones,  Janesvillc,  Wis., 
for  road  improvements  west  of  Beloit  at 
$4,500. 

®Frank  Bartz  of  .'Xppleton,  Wis.,  has  been 
awarded  the  contract  by  that  city,  E.  L. 
Williams,  City  Clerk,  for  the  construction 
of  a  retaining  wall  on  South  River  St.,  at 
$4,742.     Bids  were  opened  May  17. 

®The  city  of  Madison.  Wis.,  O.  S.  Nors- 
man.  City  Clerk,  has  awarded  the  following 
contracts  for  macadam  pavin.g  and  cement 
curb  and  gutter,  for  which  bids  were 
opened  May  29:  John  Icke.  J.  R.  Cullinane, 
J.  W.  Mitchell  and  John  Delaney,  all  of 
Madison. 

®La  Crosse  Stone  Co..  La  Crosse,  Wis., 
has  been  awarded  the  contract  by  the  Board 
of  Public  Works  of  that  city,  for  the  paving 
of  Vine  St.  from  West  Ave.  to  16th  St.,  a 
distance  of  4  blocks,  including  curb  and 
gutter,  at  $6,454.  Bids  were  opened  May 
27.     Jas.  T.  Day  is  President  of  the  Board. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Superior,  Wis.,  May  20, 
for  the  paving  of  Tower  Ave. :  Asphalt — 
P.  McDonnell,  Duluth,  $85,904;  White  Con- 
struction Co..  $89,079 :  Ed.  Johnson,  $90,941 : 
E.  A.  Dahl,  $91,897:  Fielding  &  Shepley. 
$91,606.  .\sphaltic  concrete — P.  McDonnell, 
$82,979;  Fielding  &  Sheplev,  St.  P.iul.  Minn.. 
$81,063.  Brick— E.  Johnson.  S92.019;  P.  Mc- 
Donnell. $92,547;  P.  E.  Bergman  &  Co.,  $92,- 
.572;  M.  Peterson.  $95.-341 ;  E.  A.  Dahl,  $9-3,- 
.5.32;  Russell  Construction  Co..  $91,473;  Field- 
ing &  Sheplev,  $94,021 ;  S.  H.  Riches,  $94,095 ; 
lohn  DifTor,  $95,399.  Creosoted  blocks— P.  E. 
Bergman  &  Co..  $144,617;  M.  Peterson,  $112,- 
299;  Fielding  &  Sheplev,  $105,550;  Ed.  John- 
son, $100,469.  Sandstone  blocks— M.  Peter- 
son. $124,462;  E.  A.  Dahl.  $118,281;  Fielding 
&  Sheplev,  $119,846.  Concrete— M.  Peterson, 
$65,884. 

Canada. 

The  property  owners  of  Windsor.  Ont.,  on 
May  .30,  voted  a  by-law  authorizing  the  sale 
of  debentures  for  sidewalks  to  the  amount  of 
$30,000. 


RIDGES— STEEL     AND      CONCRETE 


California. 

i  Board  of  Ventura  County  Super- 
. 'entura,  Calif.,  has  awarded  the  con- 
i  the  construction  of  11  concrete  piers 
i  9u  ft.  combination  truss  spans  to  sup- 
I  let  fence  and  floor  of  present  pile 
approaches  to  the  Montalvo  bridge,  to 
Hand  Bridge  Co.,  660  Gibraltar  Bldg.. 
i:it>-,  Mo.,  at  $21,971.  J,  B.  McCloskev 
L'y  Clerk. 

I  Florida. 

I 

qissioners  of  Orange  County,  Orlando, 
^e  under  consideration  the  construc- 
1  steel  draw  bridge  over  the  St.  Johns 
the  foot  of  Celery  Ave.,  connecting 
j|ind  Orange  Counties. 

Georgia. 

will  be   received   until   June  25,   by 
'I  County  Commissioners  of  Roads  and 
Milledgeville.     Ga.,     and      Putnam 


County  Commissioners  of  Roads  and  Reve- 
nue, Eatonton,  Ga.,  for  the  construction  of  a 
bridge  over  Little  River  at.  Gage's  Ford. 
The  structure   will  be  231   ft.  long. 

Illinois. 

•|«Bids  will  be  received  until  2  p.  m.,  June 
S  (postponement  of  date  from  May  28),  at  the 
Court  House,  Jerseyville,  111.,  for  the  con- 
struction of  one  reinforced  concrete  bridge  to 
be  built  in  Quarry  Township,  Jersey  County. 
William  T.  Byrnes,  Town  Clerk,  Grafton,  III. 
Williams  Hollow  Bridge;  Span,  3vt  ft.;  road- 
way, 16  ft.;  total  height,  about  13  ft.  Esti- 
mated amount  of  total  concrete,  about  79.4  cu. 
yds.;  reinforcing  steel,  about  10,000  pounds. 
Xearest  railroad  station,  Grafton,  about  8 
miles.  Boat  landing  on  Illinois  River,  1% 
miles.  Local  gravel  might  be  obtained,  but 
would  require  screening  and  washing.  Low 
water  flow,  6  ins.  deep  and  4  ft.  wide;  high 
water  flow,  11  ft.  deep.     Stream  channel  to  be 


changed,  average  excavation  about  9  ft.  Back 
fill  and  approach  grades  to  be  included  in  con- 
tract. Work  to  be  completed  on  or  before 
August  1,  1912.  More  detailed  information 
may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the  Illinois 
Highway  Commission,  which  mav  be  seen  at 
the  Town  Clerk's  Office  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway  Commission,  Springfield,  Illinois. 

^'Bids  will  be  received  up  to  10:30  a.  m., 
June  8,  1912,  at  the  Court  House  at  Jersey- 
ville for  two  reinforced  concrete  bridges,  to  be 
built  in  Ruyle  Township,  Jersey  County.  S. 
H.  Ruyle.  Town  Clerk,  Medora,  III.  Ryan 
Branch :  Span,  30  ft. :  roadway,  16  ft. ;  total 
height,  about  15  ft.  Estimated  amount  of  total 
concrete,  95  cubic  yards ;  reinforcing  steel. 
11,400  pounds.  Nearest  railroad  station, 
Kemper,  on  the  C,  B.  &  Q.,  about  2%  miles. 
Present  bridge  about  40  ft.  long,  wood.  Low 
water  flow,  dry;  high  water  flow,  about  11  ft. 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


0 


ENGINEERING     &     CONTRACTING 


\"ol.  XXXVII. 


> 


eep.      Excavation   to    be   carried    about   S    ft.  water  flow.  J   ft.     S.  Linden  Grove:    12x5   ft.  lows;    Bortz    bridge,    Scott    townshii,  - 

clow   bed   of   stream,   through   sandy   clay  to  box;    1   mile   to   Rock   River  gravel  pit;   total  bridge,   Wayne   township;     Downing    ij'^'^^ 

lay.     Green  timber  can  be  found  about  one-  concrete,    45.3;    total    steel,   4,650;    low    water  Monroe    township;     Sudlow    bridge    w^' 

alf    mile    from     bridge      site.      John    Barnes  flow,   dry;    depth   of   high    w^ater   flow,    5    ft.;  Creek  township ;   Wiley  bridge,  Monroet.^- 

;ridge :    Span,   12    ft. ;    roadway,    10   ft. ;    total  Houch,   8x6    ft.   box ;    2   miles  to   Rock   River  ship ;    Graff   bridge,    Seward   township^'*''' 

eight,  about  14  ft.     Estmiated  amount  of  total  gravel    pit;    total    concrete,    36.4;    total    steel,  bridge,  (.lav  township;  Paxton  bridge 'Pf^ 

jncrete,  70.2  cu.  yds.;  reinforcing  steel,  4,510  4.48n ;    low    water    flow,    dry;    depth    of    high  ington     township:     Brumbaugh    bridg'ev 

ounds.     Nearest  railroad  station,  Kemper,  on  water  flow,  4  ft.     N.  Lindon  Grove ;   12x4  ft ;  Buren   township ;      Hanold   bridge      u'.   " 

le   C,   B.   &  Q.,   about   3   miles.     Low   w-ater  1  mile  to  Rock  River  gravel  pit;  total  concrete,  township;  Ilenwood  bridge,  TippecanoeP" 

ow,  dry;   high  water  flow,  about  5   ft.   deep.  38.1;   total   steel,   4,470;   low   water  flow,   dry;  ship.                                                              f*'"" 

Ixcavation    to    be   carried   about   3    ft.    below  depth   of   high    water   flow,   4    ft.     Lancaster:  feThe   Board  of   Public  Works,  LogaL 

:ream  bed,  in  sandy  clay.     Piles  will  probably  20   ft.   span;   2%   miles  to   Rock   River  gravel  Ind.,   has   awarded   the   contract 'for  i]t"^' 

e    necessary.      Present    bridge    about    22    ft.  pit;  total  concrete,  59.9;  total  steel,  4,394;  low  struction    of    reinforced    concrete  piersbi 

)ng.      Green   timber    for   piles   can   be    lound  water  flow,  dry ;  depth  of  high  water  flow,  4  ft.  frame    headgates    and    plank    bridge  fl* 

Dout  Vi  mile  from  bridge  site.     No  local  con-  Work  to  be  completed  on  or  before  September  George  H.  Palmer  &  Co.,  at  $3,400.    BidL  '" 

:ete   materials   available.     Work   to   be   com-  1,    1!I12.      More   detailed   information    may   be  opened   April   30.      H.    H.   Thompson  Ir^. 

leted  on  or  before  August  1,  1912.     More  de-  had  by  an  rxamination  of  the  plans  and  speci-  Engineer.                                                         '•' 

nled   information  may  be  had  by  an   exami-  fications    prepared    by    the    Illinois    Highway  The  County  Council,  Logansport,  Inl  k 

ation  of  the  plans  and  specifications  prepared  Commission,  which  may  be  seen  at  the  Town  authorized    a    bond    issue    to    build  a  'id'^ 

>■    the    Illinois    Highway    Commission,   which  Clerk's  office  or  may  be  obtained  upon  appli-  across  the  Wabash  River  at  Georgetowr'Th' 

lay    be   seen    at   the   Town    Clerk's   office   or  cation   in   writing,   from   the   Illinois   Highway  structure,  it  is  estimated,  will  cost  $J0  i    ' 

lay  be  obtained  upon  application   in   writing.  Commission,  Springfield,  Illinois.  lowa 

:o'm      the      Illinois      Highwav      Commission.          ®S.   A.   Christlieb,     Paxton,   111.,   has     been  »  c-  i        -n  ' 

pringheld.   Illinois.  awarded  the  contract  at  $1,462  for  furnishing  ^Bids  will  be  received  uiitd  noon,  J,.  , 

^•Bids  will  be  received  up  to  12  noon,  June  all  labor  and  materials  for  the  construction  of  f?   .        f-T'    ^''°.'^'''S>    General    ManagcrlV 

I,  at   Sheridan,   for  the   construction  of   five  two   20   ft.    reinforced   concrete   bridges,    with  Uodge,  Des  Moines  &  Southern  R.  R.,  ,,1 

'inforced  concrete  bridges  and  culverts  to  be  16  ft.  roadways.     Bids  were  opened  at  Paxton.  ^3-'    ^°''   t'l^   construction   of   a  concretsc 

uilt   in   Mission   Township,   La  Salle   County.  111.,  Mav  29.     N.  E.  Johnson  is  Town  Clerk.  structure   for  a  steel  viaduct  2Vi  miles ,: 

obert  Knapp,  Town  Clerk.  Sheridan,  111.  °f   i^oone      The  work   will  include  t« 

ments  and  28  piers   containing  apprii\ 

Gravel   at  740   cu.   yds.   of   concrete.     C.  J.  Steigi,; 

Name.                                 Span.                 p'ercu.  yd^           Old    bridge.          Low   water.          Excavation.  '^s^'^.'^"'    Engineer.         Official    adverti  ntn; 

etei-son     2  tt.   i;   in.                   $1.2.',                  20-in.   tile                   Drv                        Clav  will   be   found   elsewhere   in  this  issue 

.•aterwell.   Jr 2    ft.                       1.2;                  16-in.   tile                  Dry                       Clay  ©Board  of  Supervisors,  Green  Count!, 

rmson    Hi    ft.                          1.35                  16-in.    wood                   Dry                          Clay  fersnn     Tn      has   aw-irdpH    the  r,^ntr-.-f  .■ 

lason    lit   ft.                       1.25            6-ft.  6-in.  wood.            Drv                       Clay  lerson,  la.,  Has  awaraed  tOe  contract  1  t 

:.    Line s    ft.                         2.00                       wood                        Dry                        Clay  construction     of     the     Eureka    bridge      1 

„  .                       .          ,                 ,                        .  Marsh    Engineering   Co.,   Des  Moines, 

Prices  above  given   for  gravel  are  approxi-                                             •  $3,300.      Other    bids    received    were  Wi  •, 

late.      Gravel    said    to    contain    considerable          ®The      Porter-McCuUy     Construction     Co.,  Weightman,     $15,900;     Midland    Brid&c' 

xcess   of   sand.     Total   estimated   amount   of  Mackinaw,    111.,    has    been    awarded    the    con-  $16,800;     Empire'  Bridge    Co.,    $17000  Ti- 

jncrete  in  the  five  bridges.  165.9  cu.  yds.;  re-  tract    for   the   construction   of    a    bridge    over  specifications  call  for  a  structure  co'nsisi>.i 

iforcing  steel,  12,483  pounds.  Funk's    branch    at    Danvers,    at    their    bid    of  three  70-ft.  arches.                                    ' 

Work  to   be   completed   on   or  before    Sept.  $1^377.     The  structure  will  be  60  ft.  long.  Plans  and  specifications  for  tubular  ni^'. 

1.1912.      More    detailed    information    may   be          ©Supervisors   and   Highway   Commissioners  the  contemplated  bridge  to  be  erected  01  ti 

ad  bv  an  examination  of  the  plans  and  speci-  of    Taylorville,      South    Fork    and      Buckhart  Wapsie   by   Scott   and   Clinton   Countie-ia- 

cations    prepared     by    the     Illinois    Highway  townships.   111.,  awarded   the   contract   for  the  been  approved  by  the  Board  of  Scott  (ui 

ommission  whicli  may  be  seen  at  the  Town  reconstruction    of    old    Ralston    bridge    across  Commissioners,  Scott,  la.     The  structurli 

lerk's  office  or  may  be  obtained  upon  appli-  the   South   Fork  to  Frank  Miller,   Springfield,  estimated,  will  cost  $i,583. 

ition   in  writing   from   the   Illinois    Highwa\-  111.,  at  $8,100.  It  is  said  that  plans  have  been  chanj  'v 

ommission,   Springfield,   111.                                           A   special    town   meeting  was   recently   held  the   Chicago,   Milwaukee  &  St.  Paul  R:  0; 

•J*Bids  will  be  received  at  the  Council  room,  at  Rosedale,  111.,  to  vote  on  the  proposition  to  for  the  construction  of  the  proposed  \iu  ' 

1  the  City  Hall,   Hillsboro,   Illinois,   up   to   2  borrow  money  for  the  construction  of  a  new  over  the  Des  Moines  River,  west  of  ilri 

m.,  June  10,  for  the  construction  of  a  rein-  iron  bridge  at  McKinney  Bridge  and   Possum  Ja^  shortening  the  structure'  by  1,000  f 

jrced   concrete   bridge   in   the   City  of    Hills-  Creek  and  to  repair  the  outlet  bridge.  Tf 

5ro,   Montgomery   County.     G.   H.  Longwell,          ®The  contract  for  the  construction  of  a  re-  xvansas. 

ity  Clerk,  Hillsboro,  111.     Wood   St.   Bridge:  inforced  concrete  bridge,  to  be  known  as  the  "l-i^'ds  will  be  received  until  noon,  Je  -. 

pan.    one   40    ft.,   reinforced   concrete   girder  Texas  brid,ge  over  the  Iroquois  River  on  the  bv  Board  of  Washington  County  Coramion- 

ridge,    on    reinforced     concrete      abutments;  Middleport  Concord  township  line  in  Iroquois  ers,    Washington,    Kan.,    for   the  constilici' 

jadway,  24  ft.;  sidewalk,  6  ft.;  finished  road-  County,   has  been  awarded  to  W.     H.   Shons,  of   the   following  bridges  and  bridge  rcirs 

ay  to  bottom  of  footings,  17  ft.  3  ins. ;  wings,  Freeport.   111.,  at  $6,464.     C.   E.   Barber,  Wat-  Two    steel    spans    of   85    ft.    each,  uported 

J  ft.  9  ins.     Estimated  amount  of  concrete  in  seka.   111.,  is  Town   Clerk.     Bids  were  opened  tubular  piers,  across  the  Little  Blue  Ri"  I'l 

ructure,    217.3    cu.    yds.;     reinforcing    steel.  May  24.  section  21   Little  Blue  Township.    One    r, 

1.530   pounds.     .-Ml   material   will  have  to   be           The    Citv    Council    of    Galesburg,    III.,    has  steel    span,    superstructure    only,    in   i^n- 

lipped  in.     Bridge  site  %  of  a  mile  from  Big  under  consideration  the  construction  of  a  new  leaf  township.     One  30  ft.  steel  I  beam  per- 

our   station.      Present    structure    is    a   4il    ft.  bridge  at    Broad    St.,   over   Cedar   Fork,    esti-  bents   between    sections    18  and   19  in  ani- 

eel  leg  bridge ;   same  to  be  removed.     Ordi-  mated  to  cost  $2,000.  ford  township.     One  30  ft.  steel  I  beam  per 

ary   depth   of   stream.   8   ft.   deep  and  40    ft.                                            j     ,.  structure  betvy^en.  sections  25  and  36  in  .•am 

ide.    still    water.      Excavation    in    soft    mud,                                            Indiana.  township.     One  30  f t.  steel  I  beam  supe  ni r- 

ill  probably  require  piles.     Work  to  be  com-           "J-Bids  will  be  received  until  10  a.  m.,  June  ture   in    section   'S  in    Mill   Creek  Tovhip. 

leted  on  or  before  September  10,  1912.     More  6,  by   Board   of   Huntington   County   Commis-  One   32    ft.    steel    I    beam   superstructui  bf- 

etailed  information  may  be  had  by  an  exami-  sioners,    Huntington,    Ind.,    for    the    construe-  tween  sections  2  and  11  in  Hanover  tovhi?. 

ation  of  the  plans  and  specifications  prepared  tion  of  a  reinforced  concrete  bridge  over  Lit-  One   30    ft.    steel    I    beam   superstructui  K- 

f   the    Illinois   Highway    Commission,    which  tie   River   on    Broadway   at    Huntington.    Ind.  tween  sections  28  and  33  in  Coleman  tnvlii 

lay   be   seen    at   the   Town    Clerk's    Office   or  Harold  Guthrie  is  Huntington  County  .\.uditor.  One    "2i.>    ft.    steel    I    beam    superstructii  b  ■ 

lay  be  obtained  upon  application   in   writing,           ^Bids    will    be    received    until    June    17,   by  tween  sections  10  and  11  in  Barnes  Tovlii'- 

rom      the      Illinois      Highway      Commission,  Board  of  County  Commissioners,  South  Bend.  Repairing    the    steel     tubular     piers    0  tl 

prin,gfield.  III.  Ind.,   for  the  construction   of  8  bridges  in   St.  .Spencerville    bridge    in    Section   36,  FiW  ■ 

4»Bids  will  be  received  up  to  3  p.  m.,  June  Joseph   County,   as   follows :      1   Eighth   street  Township.     Plans  for  the  foregoing  stTtU''' 

,   1912.   at     Prophetstown.    111.,    for     five   re-  plate  girder  bridge,  near  Walkerton.     2  Burk-  are  on  file  in  the  office  of  the  County  8f  ■ 

iforced  concrete  culverts   and   bridges   to   be  holder    bridge.    Liberty    township,    flat    top    1  J.   .A..  Maxwell.   County  Clerk, 

uilt    in    Prophetstown    Township,    Whiteside  beam  bridge.     3  Six  bridge  Liberty  township,  •{•Bids   will   be   received   up  to  Noon  lU' ' 

'ounty.  Simon  Keiser,  Town  Clerk,  Prophets-  flat  top  I  beam  bridge.    4  Burk  bridge  Liberty  7.   at   the    office   of   the   County   Clerk    t. 

3wn,  111.     It  is  reported  that  gravel   for  con-  township,   flat  top   I   beam  bridge.     5   Shupert  Court    House   at    Westmoreland,   Kans<  f ' ^ 

rete  may  be  obtained  for  each  of  the  bridges  bridge    Liberty   township,     flat     top    I      beam  the   construction   and   repair  of  a  brid  tii- 

t  the  Rock  River  for  10  cents  per  cubic  yd.,  bridge.     6   Vincent    bridge    Lincoln   township.  tween  Riley  Countv-  and  Pottawatomie  lO"' 

t  the  pit.     All  the  present  bridges  are  wood.  plate  girder  bridge.     7   Repairing   Crumstown  ty  over   the   Blue   River  at   Cleburne,     i'' 

-xcavation    for    box    culverts    to    be    carried  bridge    between    Warren    and    Greene    town-  posit  of  $50.00  must  accompany  each  bi'U''; 

bout  9  ins.  below  stream  bed  for  barrel  and  ships.     8    New    flat   top    I    beam    bridge    over  burne   Bridge :   Composed  of  two  new  '1' 

V2    ft.   for   end   walls.     Excavation    for  Lan-  East    La    Salle    avenue    race   in    South    Bend.  steel  spans  each   149  ft.  2  in.  center  to  nl  , 

aster  bridge  to  be  carried  about  3  ft.  below  Clarence  Sedgwick  is  County  Auditor.  end  pins,  16  ft.  roadway  and  wood  flot  a'  ■ 

tream  bed  and  piles  driven.     The  excavation          ®The    Board    of    Kosciusko    County    Com-  two    concrete    piers    each   44    ft.   6  ins.  'f 

or  thp  five  bridges  will  be  in  sand.     Millard  missioners,     Warsaw,  Ind.,  has     awarded  the  Work  also  includes  removing  one  lOO-f  ■?■  ' 

lill :   8x6   ft.   box;   4%    miles   to   Rock   River  contract  for  the  construction  of  11  new  bridges  and    two    sets   of   36-in.   tubular  piers.  -S''; 

ravel    pit ;    total    concrete.    48.2 ;    total    steel.  to  W.  J.  Dillingham.  Warsaw,  Ind.,  at  $3,686.  mated  quantities :    130   cu.   yds.  concret  anil 

,245;    low    water    flow,    dry:    depth    of    high  The  new  bridges  to  be  constructed  are  as  fol-  2,432  pounds  steel  reinforcement  in  eacW' 

4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ims  will  l>e  '"  sand  and  clay,  louiida- 
j  to  be  carried  10  ft.  below  stream 
|iout  16  ft.  below  low  water ;  16  piles 
,t.  long  will  be  required  for  each  pier, 
available  in  the  river  at  the  bridge 
ijble  stone  suitable  to  be  crushed  for 
can  be  delivered  at  bridge  site  for 
,u.  yd.  Nearest  station,  Cleburne,  "4 
ans'  and  specifications  are  on  t'lle  at 
in  and  Westmoreland  in  the  County 
.ffice  and  copies  of  the  same  may  be 
nailing  $1.00  to  the  State  Engineer. 
in,  Kansas. 

will  be  received  until  9  a.  m.,  June 
reported,  for  the  construction  of  a 
reinforced  concrete  viaduct  over  the 
jcific  and  the  Chicago,  Rock  Island 
R.  R.,  at  Kansas  City,  Kan.  The 
will  cost,  it  is  estimated,  over 
William  Barclay  is  City  Engineer. 

Massachusetts. 

he  recommendation  of  J.  P.  Barnes, 
,,  Board  of  Public  Works,  Pittsfield. 
:  Highway  Committee  voted  to  rec- 
the  appropriation  of  $o,37.j  for  the 
certain  bridges. 

Michigan. 

will  be  receix  cd  until  7  ;.30  p.  ni., 
)y  Board  of  Public  Works,  Saginaw, 
•  the  construction  of  a  bridge  across 
aw  river  on  the  extension  of  John- 
in  accordance  with  the  plans  and 
ons  therefore  on  file  in  the  office  of 
!l  of  Public  Works  and    City    Engi- 

ity  of  Kalamazoo,  Mich.,  has  award- 
ontract  for  the  construction  of  a 
bridge  210  ft.  long,  including  three 
ns  with  30  ft.  roadway,  to  R.  Heys- 
i;16,000.     A.  Lenderink  is  City  Engi- 

jrosse  lie  Bridge  Co.,  Crosse  He, 
s  awarded  the  contract  for  the  con- 
of  a  bridge  between  Grosse  He  and 
and  to  the  Detroit  Bridge  &  Steel 
)etroit,  Mich.  The  com.pany  has  is- 
.OIK)  of  bonds. 

idge  will  be  of  girder  construction 
opening  for  the  passage  of  boats, 
ble  portion  of  the  bridge  to  be  of 
rzer  Rolling  Lift  type  with  fixed 
-lortcd  on  concrete  masonry  piers  and 
.  and  the  necessary  filling  back  of  the 
1 1  to  adjacent  cross  streets. 
I  pecifications  and  full  information  are 
1  the  office  of  the  Board,  copies  of 
1  be  furnished  to  any  bona  fide  bid- 
iting  twenty-five  dollars  with  the  City 
therefor,  which  deposit  will  be  re- 
on  the  return  of  the  plans  and  speci- 
Proposals  for  the  work  must  be 
ied  by  a  certified  check  on  some 
he  city  of  Saginaw,  or  a  New  York 
lable  to  the  order  of  the  City  Treas- 
i  substructure  $2,000,  for  superstruc- 
0.  W.  F.  Jahnke  is  City  Clerk. 
:  plans  have  been  completed  by  H. 
r,  City  Engineer,  Saginaw,  Mich.,  for 
ruction  of  the  new  Jchnson  St. 
The  design  calls  for  a  structure  520 
;;onsisting  of  -5  spans.  Bids  for  the 
I  ert,  which  is  estimated  to  cost 
in  be  received  shortly. 

Minnesota, 
will   be  received  until  2  p.  m..  June 
Halden.    County    Auditor.    Duluth, 
I  r  the     following   road   and      bridge 
jo    Clearing,    grubbing,    grading   and 
jng  one  and  one-half   (IVz)   miles  of 
In  Road,  south  from  N.  E.  corner  of 
"ownship  .51-21;   (b)   Clearing,  grub- 
ling  and  corduroying  one  and   one- 
h  miles  of  the  LaVaque  Road,  north 
|St.  Louis  River;  (c)   Clearing,  grub- 
1  corduroying  one  and  one-half   Cl%) 
;he  Morris  Thomas  Road  from  S.  Vi 
!  _Sec.   2.5   to   S.    W.   corner   of    Sec. 
50-16;   and    (d)    Clearing,   grubbing 
iroying  approximately  one-half   (%") 
he  Canosia  Road  from  D.  M.  &  N. 
;  to  S.  E.  corner  of  Sec.  21,  Twp.  .50- 
f   said   above   described    work   being 


"1  ilie  l-'mh  Luiniiiu.^i.jiicr  Dijtrict;  (c)  Clear- 
ing, grubbing  and  corduroving  approximately 
three  and  one-half  (.'iVi)  'miles  of  the  Wal- 
halla  Road  fn  ni  .Miller  Trunk  Road  east  to 
S.  W.  corner  of  See.  20,  Twp.  00-I6,  including 
construction  of  necessary  bridges  and  cul- 
verts; (f)  Constructing  wooden  bridge  across 
Waterhen  River,  on  the  Johnson  Road,  in 
Twp.  .5G-1G;  and  (g)  Clearing,  grubbing,  grad- 
ing, ditching  and  corduroying  two  (2)  miles 
of  the  Eraser  Road,  south  from  Town  Line 
Road,  on  cast  lino  of  Sees.  1  &  12,  Twp.  56- 
19;  all  of  said  above  described  work  being  in 
tlic  Sixtli  Connnivsi.jner  District. 

©Great  Northern  Bridge  Co.,  Minneapolis, 
Minn.,  has  been  awarded  the  contract  for  the 
construction  ot  13  new  steel  bridges  in  Polk 
County,  Minn.,  at  $19,836.  H.  J.  Weltc, 
Crookston,  Minn.,  is  County  Auditor.  Bids 
tor  the  work  were  opened  ^[ay  24. 

®The  Board  of  Polk  County  Commission- 
ers, Crookston,  .Minn.,  has  awarded  the  con- 
tract for  the  construction  of  a  new  bridge  over 
the  Red  Lake  River  on  Washington  Ave., 
East  Grand  Forks,  to  James  Mcllraith,  East 
Grand  Forks,  Minn.,  at  $11,696.  The  struc- 
ture is  967  ft.  long.  H.  J.  Welte  is  County 
-Vuditor.  P.ids  for  the  work  were  opened 
May  24. 

Missouri. 

Members  of  the  House  of  Delegates,  St. 
l-oviis,  Mo.,  have  reached  an  agreement  to 
pass  a  bill  authorizing  an  election  to  be  held 
.'\ugust  5  for  the  purpose  of  voting  bonds 
$2,750,000  to  complete  the  Free  Bridge. 

Montana. 

A  petition  is  to  be  filed  with  the  Commis- 
sioners of  Cascade  County,  Great  Falls,  Mont., 
shortly,  asking  for  the  construction  of  a  mod- 
ern bridge  over  the  river  at  Ulm.  Mont. 

Nebraska. 

Assistant  State  Engineer  Roberts,  Lincoln, 
Nebr.,  recently  held  a  conference  with  the 
Holt  and  Boyd  County  Boards  in  regard  to 
the  construction  of  a  bridge  over  the  Niobrara 
River.  Several  sites  have  been  suggested  and 
the  selection  of  a  site  has  been  left  to  a  refer- 
endu:;i  vote  of  the  people  directly  interested. 

It  IS  expected  that  the  city  of  Omaha,  Nebr^ 
and  the  Missouri  Pacific  Ry.  will  shortly  reach 
an  agreement  in  regard  to  the  construction  of 
the  proposed  Dodge  St.  viaduct.  G.  W.  Craig 
is  City  Engineer. 

New  York. 

The  Common  Council  of  Cohoes,  N.  Y..  has 
ordered  the  Vliet  St.  Erie  Canal  bridge  closed 
and  has  communicated  with  the  State  .Au- 
thorities in  regard  to  having  a  new  structure 
erected  at  that  point. 

A.  H.  Mallery,  at  $1,240,  was  the  lowest 
bidder  for  the  reconstruction  of  the  bridge 
over  Bear  Trap  Creek  in  Park  St.,  Syracuse, 
N.  Y. 

The  New  York  Central  Railroad  Co.  is  re- 
ported to  have  let  a  contract  June  1  for  the 
construction  of  a  new  bridge  over  the  Oswego 
River  in  Osw-ego,  N.  Y.,  estimated  to  cost 
$240,000.  The  structure,  it  is  said,  w-ill  be  com- 
pleted early  in  October.  J.  L.  Miller,  New 
York  City,  is  Bridge  Engineer  of  the  railroad. 

North  Dakota. 

®The  Board  of  County  Commissioners, 
Cando,  N.  Dak.,  has  awarded  the  contract  for 
the  construction  of  6  steel  and  concrete  bridges 
to  the  Beach  Manufacturing  Co.,  Grand  Forks, 
N.  Dak.,  at  $5,965.  F.  F.  Vaughan  is  County 
.Auditor.     Bids  were  opened  May  20. 

Ohio. 

The  City  Engineering  Department  of  Day- 
ton, O..  is  preparing  plans  for  the  repair  of 
the  Herman  Axe.  Bridge.  G.  C.  Cummins  is 
City  Engineer. 

It  is  proposed  that  the  City  of  Cincinnati, 
O..  construct  a  viaduct  over  Duck  Creek,  from 
Langland  .\ve..  Evanston.  to  Fairview  Ave., 
Hyde  Park,  connecting  the  two  suburbs. 

It  is  reported  that  the  River  and  Harbor 
Conunission  of  Cleveland,  O.,  has  reached  no 
definite  decision  in  regard  to  the  required 
clearance    for   the   new   low   level   rolling   lift 


bridges  proposed  by  the  city.  Corrigan,  Mc- 
Kinney  &  Co.  are  to  erect  a  bridge  over  the 
river  at  Clark  .\ve.  in  a  short  time,  it  is 
said. 

Oklahoma. 

It  is  expected  that  the  City  Commissioners 
of  Gn:hric,  Okla.,  will  call  an  election  shortly 
to  vote  on  the  issuance  of  $25,000  of  bonds, 
the  city's  share  of  the  cost  of  building  a 
$115,000  viaduct  jointly  with  the  Santa  Fe 
Railway  System.  The  viaduct  as  now  planned 
is  to  be  on  Cleveland  .\ve.,  over  the  river 
from  Second  St.,  on  this  side  to  Sixth  St. 
on  the  West  Side.  It  is  to  be  of  reinforced 
concrete  with  steel  girders,  32  ft.  wide  from 
outside  to  outside,  30  ft,  in  the  clear,  with  a 
24  ft.  roadway  and  a  6  ft.  pedestrian  walk. 

Oregon. 

City  Engineer  Tom  Hurlburt,  Portland, 
Ore.,  and  officials  of  the  Oregon-Washington 
Railroad  &  Navigation  Co.,  have  prepared 
plans  for  the  construction  of  a  viaduct  over 
Sandy   Hook  crossing  to  cost  $53,573. 

Pennsylvania. 

•I*l^ids  are  being  received  by  the  .Allentown 
Bridge  Co.,  .Alleniown,  Pa.,  W.  W.  Wysor, 
Chief  Engineer,  for  the  construction  of  a  re- 
inforced concrete  bridge  to  be  erected  in  this 
city,  connecting  the  new  12th  Ward  with  the 
main  part  of  town.  The  bridge  will  be  known 
as  the  "South  Eighth  Street  Viaduct,"  and 
will  have  a  length,  exclusive  of  approaches, 
of  1,800  ft.,  and  a  length  over  all  of  2,600  ft. 
The  roadway  will  be  120  ft.  above  ground 
level  at  the  highest  point  and  this  will  be 
surmounted  by  a  concrete  balustrade  4%  ft. 
high,  and  concrete  posts  22  ft.  high  for  sup- 
porting lamps  and  trolley.  There  will  be  a 
32-ft.  roadway  carrying  the  two  tracks  of  the 
Lehigh  Valley  Transit  Company  and  two  7- ft. 
sidewalks,  making  a  total  widtli  of  46  ft.  The 
viaduct  w-as  designed  by  Mr.  B.  H.  Davis, 
Consulting  Engineer,  Metropolitan  Bldg.,  New 
York.  Bids  will  be  opened  June  24.  The 
.Allentown  Bridge  Company  is  owned  and  con- 
trolled by  the  Lehigh  Valley  Transit  Company 
and  the  building  of  this  bridge  is  in  line  with 
numerous  other  improvements  being  made  by 
the  Transit  Company  for  improving  its  serv- 
ice and  shortening  the  time  between  this  city 
and  Philadelphia. 

•J"Bids  will  be  received  until  Noon,  June  25. 
by  G.  F.  Greiner,  Secretary,  Town  Council, 
Ridgway,  Pa.,  for  the  construction  of  a  re- 
inforced concrete  bridge  over  Elk  Creek,  at 
N.  Broad  St.  F.  W.  Ward  is  Borough  Engi- 
neer. 

®The  contract  for  the  erection  of  a  new 
wooden  bridge  over  the  Schuylkill  River  at 
Leesport,  Pa.,  has  been  let  by  D.  K.  Hoch, 
County  Controller,  Reading,  Pa.,  to  D.  B. 
Wanner,  Reading,  Pa.,  No.  2^11  $1,014. 

©Commissioners  of  Blair  County,  Holidays- 
burg,  Pa.,  have  awarded  the  following  con- 
tracts for  the  construction  of  bridges ;  For 
two  arch  bridges,  one  over  Canoe  Creek,  near 
Bagshaw's.  and  one  over  the  Clover  Creek,  at 
Klepser's  Mill,  to  E.  H.  Brua,  HoUidavsburg, 
Pa.,  at  $1,747.  and  $1,992,  respectively;  for 
concrete  girder  bridge  over  Mill  Run  in  Logan 
Township,  to  Fogel  &  Co.,  at  $1,283.  The  fol- 
lowing bids  were  received  and  held  over,  on 
the  2-arch  concrete  bridge  over  the  Juniata 
River  at  Ironsville ;  Ferro  Concrete  Co., 
$9,495;  Lanner  Brothers,  $11,700;  Fogel  &  Co., 
SI  1.786;  G.  A.  and  F.  M.  Wagman,  $13,885. 

.\  committee  of  business  men  of  Pittston, 
Pa.,  has  filed  a  petition  with  the  County  Com- 
missioners. Wilkesbarre.  Pa,,  for  the  con- 
struction of  a  bridge  at  Water  St..  to  replace 
the  present   structure. 

Commissioners  of  Luzerne  County,  Wilkes- 
barre. Pa.,  and  of  Columbia  County,  O.,  have 
decided  to  accept  the  plans  prepared  by  W. 
S.  Miles,  Luzerne  County  Engineer  and  En- 
gineer Williams,  of  Columbia  County  for  the 
construction  of  a  reinforced  concrete  floor  in 
the     Berwick-Nescoupeck  .inter-county    bridge 

It  has  been  announced  at  Pittsburgh,  Pa.,  by 
the  Pennsj'lvania  R.  R.  Co.,  that  the  companv 
w-ill  appropriate  $40,000  for  the  removal  of 
the  old   viaduct  which   crosses  the  Panhandle 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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tracks  near  the  old  Sheradeii  borough  line.  N. 
^..  .Sprague  is  City  Engineer. 

South  Dakota. 

Commissioners  of  Pennington  County, 
Rapid  City,  S.  Dak.,  have  completed  arrange- 
ments for  the  construction  of  two  county 
bridges. 

All  bids  received  May  6,  by  Leroy  C.  East- 
man. City  Auditor,  Hot  Springs,  S.  Dak.,  for 
the  repairing  of  the  State  Home  Bridge  on 
the  southwest  side  of  the  Home  Grounds,  were 
rejected  and  the  work  postponed  until  a  later 
date. 

Tennessee. 

^Bids  will  be  received  until  noon,  June  18, 
jy  E.  H.  Little,  Johnson  City,  Tenn.,  for  the 
:onstructiou  of  a  300  ft.  steel  trestle,  consisting 
Df  two  130-ft.  spans,  12-ton  capacity,  concrete 
ibutments  and  steel  cylinder  piers. 

Texas. 

•J«Bids  will  be  received  until  June  10.  by  city 
jf  Alice,  Texas,  for  the  construction  of  sev- 
;ral  bridges  with  concrete  abutments. 

Citizens  of  Boerne,  Texas,  have  decided  to 
)uild  a  steel  bridge  over  the  Cibolo  on  Main 
5t.,  by  popular  subscription.  The  cost  of  the 
itructure  is  estimated  at  $1.7.50.  Max  Beseler 
s  a  member  of  the  committee  appointed  to 
:ontract   for  the  structure. 

Commissioners  of  Dewitt  County,  Cuero. 
Fex.,  have  granted  the  petition  of  the  citizens 
)f  Nordheim  and  Yorktown  for  the  construc- 
ion  of  a  bridge  over  Smith  Creek  between  the 
wo  places.  The  cost  of  the  structure,  it  is 
:stimated,  will  be  about  $2,.500  or  $.3,000. 

It  is  probable  that  the  election  to  vote  on 
he  issuance  of  bonds  by  the  city  of  Hous- 
on,  Texas,  will  be  postponed  until  the  middle 
jf  July.  It  is  proposed  to  vote  $2,.500.000,  of 
vhich' $200,000  will  be  used  for  bridge  con- 
;truction  and  repair,  and  $To0.000  for  drainage. 


Washington. 

^Bids  will  receivetl  until  10  a.  m.,  June 
C,  by  Board  of  Athens  Countv  Commissioners. 
A.  F.  Rosenofif,  Clerk,  Ritzville,  Wash.,  for 
the  construction  of  the  following  bridges:  One 
30-ft.  span  between  Sections  22  and  27,  Town- 
ship 19  North,  of  Range  35,  E.  W.  M.  One 
30-ft.  span  on  Section  17,  Township  20,  North, 
of  Range  34,  E.  W.  M.  One  75-ft.  span  be- 
tween Sections  33  and  34,  of  Township  19, 
North,  of  Range  33,  E.  W.  M.  One  96-ft.  span 
in  the  Town  of  Lind.  One  75-ft.  span  between 
Sections  17  and  18.  of  Township  17  North,  of 
Range  34,  E.  W.  M.  One  60-ft.  span  between 
Sections  2fi  and  27.  of  Township  15  North,  of 
Range  37,  E.  W.  M. 

The  Commissioners  of  King  County,  Seattle, 
Wash.,  have  decided  to  hold  an  election  this 
fall  to  vote  on  the  proposition  of  issuing 
bonds  for  $500,000  for  the  construction  of  con- 
crete piers  and  two  cantilever  steel  bridges 
across  Lake  Washington  from  Bailey  Penin- 
sula to  Mercer  Island  to  the  eastern  shore  of 
the  lake. 

It  has  been  suggested  to  R.  E.  Strahorn, 
Spokane,  Wash.,  Vice-President  of  the  Ore- 
gon-Washington Railroad  &  Navigation  Co., 
that  a  concrete  bridge  be  erected  at  Monroe 
St..  Spokane,  Wash.,  instead  of  the  steel 
structure,  as  planned.  The  cost  of  the  con- 
crete bridge  would  be  $600,000,  just  twice  as 
much  as  that  of  the  steel  bridge. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.,  and-  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry.  Co.,  will  jointly  construct  in 
connection  with  about  a  mile  and  a  half  of 
new  line  a  240-ft.  single  track  steel  draw- 
bridge over  the  Chehalis  River,  between  Mon- 
tesano  and  South  Montesano,  Wash.  J.  P. 
O'Brien  is  Vice-President  and  General  Mana- 
ger of  the  Oregon-Washington  Railroad  & 
Navi.gation  Co. 


Wisconsin. 

.\  special  election  will  be  held  at 
Wis.,  shortly,  to  submit  to  the  voters  l 
osition  of  building  a  bridge  over  Pralr 

Th.     "  ..-..- 


lerrill. 
prop- 


e    State   Railroad    Commission,  I  w^"^' 


consul,   has   instructed   the   Chicago  %orth' 
western  R.  R.  to  construct  a  new  viam  „ 
its  tracks  one-fourth  mile  north  of  Xtidor 
Station,  Dane  County,  or  to  repair  t  or 


in  a 
trong, 
:  rail- 
will 


ent   bridge,    whose   approaches  are  nf 
dangerous    condition.      W.      C.      Ar 
Chicago,   111.,   is  Bridge  Engineer  of 
road. 

It  is  believed  that  the  City  Coui|, 
shortly  take  up  with  the  State  Railroj'com 
mission  the  matter  of  securing  the  astruc- 
tion  of  the  proposed  new  bridge  overie  Fox 
River  at  Algoma  St.,  Oshkosh,  WisJF  H 
Randall  is  City  Engineer. 

The    City    Commission,    Superior,  lis    is 
reported  to  have  completed  arrange'mits  for 
the    immediate   construction   of  the  pn-:.-' 
extension  of  the  Balknaw  St.,  viaduct 
Terminal  tracks.     E.   B.   Banks  is  C 
neer. 

Canada. 

•I«Bids  will  be  received  until  Noon.u;, 
by   Mackenzie,   Mann  &:  Co.,  Ltd.,  Mo; 
tan  Bldg.,  Vancouver.  B.  C,  for  the  - 
tion  of  sub  and  superstructures  for  ' 
over  Eraser,  Thompson  and  North  1 
Rivers  on  that  section  of  the  Canadiai 
ern  Pacific  Rv.,  between  Port  Mann  ; 
lowhead  Pass,   Province  of   British  Cm  > 
Waddell    &    Harrington,    Winch   Bldf  \  ,: 
couver,  B.  C,  are  Consulting  Engineei, 

®The  contract   for  the  constructioDf  i 
superstructure  of  the  23d  St.  Subwayir 
toon,  Sask.,  has  been  awarded  to  the    ■ 
ion    Bridge   Co.,    Winnipeg,    Man.,  at  Jl,,y 
G.   T.   Clark  is  City  Engineer.     Bids  ir  th 
work  were  opened  May  17. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas  Illinois.  County,  la.    The  main  ditch  is  about  miles 

long   with    6    ft.   bottom   and   includir  abmu 

The  Overcup  Drainage   District  of  Jackson  4»Bids  will  be  received  until  noon,  June  13,  98,800  cu.  yds.     Official  advertisement/ill  i 

ind    Woodruflf    Counties.    Arkansas,    has    re-  by   I.   J.   Bryan,   Clerk.   The   Sanitary  District  found  elsewhere  in  this  issue. 

:entlv  completed  its  organization.     Sealed  bids  of   Chicago.   1,500  70  West   Monroe   St.,   Chi- 

for   about   $60,000   in   bonds   will   be    received  cago.   111.,   for   excavation   in   the   north   shore  Kansas. 

Dy  the  Commissioners  of  the  District  at  New-  channel.     The  work  consists  of  excavation  in  j^^^   ^^^^^   j^^.  rg^gj^.j^cr  bids  for  ti  exca- 

3ort,  Ark.,  on  June  20th.     The  District  covers  the  Wilmette  Harbor   and  m  the  entrance  to  y^f^j^n  work  in  the  Delaware  River  Linage 

ibout  22,000  acres,  about  60  per  cent  of  which  same^  and*  the   rip-rapping  and   excavation   of  District,  mentioned  in  our  May  22  ise,  has 

s    in    cultivation.      At    the    present    time    the  certam  portions  of  the  North  Shore  Channel.  ^^^    ^^    ^^^    ^^^^    definitely    settled,   t  will 

iverage  value   of   the   land   in   the   District   is  Bids   as   follows   were   received   May   31   by  probably' be    in    the   neighborhood  ofulrl. 

about   $40   an   acre,    and   the   average   cost   of  the  Trustees  of  the  Sanitary  District  of  Chi-  Xhere  is  some  additional  w^ork  being  inned, 

:he   improvement   is   about   $4   an   acre.      The  cago   for   the   excavation   and   construction  of  ^^^  ^j^^  j^^^j  excavation  will  probabl';xcee(l 

Morgan  Engineering  Co..  Memphis.  Tenn.,  are  contract  section  5  of  the  Calumet-Sag  Chan-  .500  000   cu.   vds      H     B    Walker,  Mnatta. 

engineers    for    the    improvement.  nel,    (1)    standing   for   bid   of   Green   &    Sons  '^^^    j^  ^j^^  Engineer 

A  petition  for  the  organization  of  a  Drain-  Co     Chicago,  111.,  and  (2)   for  bid  of  Shnable  '              '  "            '  .  . 

ige   District   for   the   improvement   of   100,000  &  Q"'"".  Chicago,  111.:                    ^^^             ^^^  i-OUlSiana. 

icres   of   land   in   the   Cache   River   Valley   in  Excavation,  glacial  drift,  1,070.-                         "  Two  bills,  aggregating  $74,000,000  i  Uvet 

Poinsett  and  Jackson  Counties.  Ark.,  has  been  000  cu.  yds $0.24          J0.2S  -jvork     and     improvements     to     the  Missis- 

filed   at   Newport.     The   Morgan    Engineering  E.xcavation,    solid    rock,    l-ll.OOO           _^              ^^  ^.pp.   ^.^^^^    ^^^^^    introduced    in    thfHouse 

Co.,  Memphis,  Tenn.,  are  the  engineers.  Riprap  slopes.' 'm'.OOO  sq.   vds...        l.OO             .50  on     May     29.       Representative    Ran^ll   of 

Roadway      construction,      4.800  Louisiana      introduced      one     providi:    for 

r  lorida.  im.  ft 1.00          1.00  ,.                     .    .       ""r    jihhmimi 

Concrete.   No.    1.   375   cu.   vds...       10.00          10.00  an     immediate     appropriation     of    $IW.'W 

^Bids  will  be  received  until  Julv  2,  by  Com-  ?:°^"fit"4d''conire'?e    «-linderV        '■°°           '•""  ''''^^     continuing     appropriations     fotliree 

miTsioners   of   DeSota   County     .\rcadia,   Fla..  ''°9M'''c^''^ft.™"'.''.*'. .  ".':"^.'.'.':         .60           1.00  f'^«^^"f     "T  «1l  nal'orfhe  hill  ovidei 

for  the  construction  of  drainage  ditch  in  Sec-  Reinforcing   metal.    30  000   lbs.            .04             .04  1913.      Of    each    $11.000,M0   the  bill  0  laes 

tion   10.     W.   J.   Wingate  is   cliairman   of   the  Erection    of    Mcl^ughry    Road  that    $8,000,000    should    be    devoted      W« 

Commission.  Er^ectiln  oV  WesV  sVd -St  bridge      5.000          ttoo  construction   and   repair,   the  rema.nd.  to  6e 

jj   v,^  devoted  to   river   improvement  work. 

laano.  Totals   $444,990     $462,790  ,,.    ,  . 

Michigan. 

The    Secretary    of    Interior    has    authorized  Indiana.  ^^                          ,  „          r        ,.          »l^,.ln(■l^ 

the    U.    S.    Reclamation    Service    to    proceed  ^^         „     ,.         ^       ,      ,,.,,     ^     -,    ,      ,  tSContracts  as  follows  for  the  soutDrancn 

with   the   construction   of   the   pumping  plant.  ®Roy    Perkins.    South     Milord.    Ind..    has  of   the    Macon   drain   were  awarded   15  --. 

distribution  system,  and  transmission  line   for  ''een    awarded    the    contract    for   constructing  t^-  James  Sloan,  County  Drain  Conin-'!'  :.t. 

the    west   extension    of    the    Minidoka   irriga-  *«    Augiist    Remhart    Ditch     in     La     Grange  Adrian:      Sec.    1,    on&   miJe   of   ditcl),  0^1^' 

lion  project,  Idaho.     The  extension  will  cover  County,  the  work  including  60,000  en.  yds.  of  Pulver,   Dundee,   Mich.;    Sec.  2,  8%    l«s  o" 

an    area    of    2,200    acres    of    high    land    Iving  "P«"  J't^h  and  4.900  ft.  of  tile.  dredge  work,  Edw.  Bodette,  Toledo,      '"^ 

about   6    miles   northwest   of    Barley.      Water  Jo^a  ^^'^'^^  ^^^«-  ^o-  Charlotte.  Mich    se<:» '« 

lor  irrigation   will  be  pumped  by  power  gen-  '  contract    at    $3,425    for   the    '■einforce-n    ^ 

crated  at  Minidoka  dam  and  transmitted  elec-  •J'Bids   will   be    received   until     1 :30     p.   m.,  seven    bridge    abutments,     and     W)Ti  op   ^^ 

Irically  down  the  valley.     The  estimated  cost  June    18,   by   Auditor    Pottawattamie    County,  Gormeley.    Toledo,    O.,    secured  the   n"*  ^ 

of  the  work  is  $72,.500.     P.  M.  Fagg,  Rupert.  Council  Bluffs,  la.,  for  the  construction  of  the  for  two  new  bridges,  including  abutn"' 

Idaho,  is   Project  Engineer.  Wilson   ditch   and   lateral   drains   in   Harrison  about  $4,000.        < 

•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Minnesota. 

Is  will  be  received  until  11  a.  m.,  June 
L  H.  Slocuni,  County  Auditor,  Inter- 
1  Falis.  Minn.,  for  the  construction  of 
I  Ditch  No.  1,  Koocliichinsr  County.  The 
ill  be  about  IT  miles  in  length  and  will 
about  t)5,"40  cu.  yds.  of  earth  excava- 
fhe  cost  is  estimated  at  about  $15,12:i. 
Is  will  be  received  until  2  p.  m.,  June 
L  H.  Slocum,  County  Auditor,  Inter- 
1  Falls,  Minn.,  for  the  construction  of 
I  ditch'  No.  2,  Koochiching  County, 
including  75,795  cu.  yds.  of  excavation. 
N  will  be  received  until  10  a.  m..  June 
L.  H.  Slocum,  Koochiching  County 
r  International  Falls,  Minn.,  for  the 
ction  of  Judicial  ditch  No.  3,  including 
cu.  yds.  of  excavation.  The  ditch  will 
niles'long. 
Commissioners  of  Brown  County, 
have  rescinded  their  action  regarding 
ihlishment  of  County  Ditch  No.  19,  and 
iisequencc  no  contracts  were  let  on  May 
the  construction  of  this  ditch.  L.  G. 
New  Ulni,  Miini.,  is  County  Auditor. 

Mississippi. 
Is  will  be  received  until  noon,  July  1, 
:.  Xelnis,  Chairman,  Washington  Coun- 
nage  Commissioners,  at  the  office  of  B. 
dan.  Chief  Kngineer,  430  New  Wein- 
dg.,  Greenville.  Miss.,  for  the  construe- 
about  11'  miles  of  dredge  ditch  rang- 
m  26  to  o6  ft.  bottom  and  including  ap- 
ately  1,960,000  cu.  yds.  Official  adver- 
t  will  be  found  elsewhere  in  this  issue, 
ition  is  being  circulated  for  the  organi- 
of  the  Cold  Water  Drainage  District 
counties  in  Northern  Mississippi,  im- 
•Iv  south  of  Memphis.  This  district 
about  350,000  acres.  The  Morgan  En- 
ig  Co..  Memphis,  Tenn.,  are  engineers 
?   work. 

Tri-County  Drainage  District  of  Tu- 
ate  and  Panola  Counties,  Mississippi, 
ently  been  organized.  The  hearing  for 
il  establishment  of  the  district  will  be 
die  next  term  of  court.  Morgan  En- 
ig  Co.,  Memphis,  Tenn..  are  the  engi- 

Missouri. 

owners  in  Pottage  and  Desirou.x 
lips  of  St.  Charles  County,  voted  on 
on  the  establishment  of  a  levee  district, 
lee  proposed   is  to  be  about  21,000  ft. 

containing    182.000    cu.    yds.    of    earth. 

!  Riske,  St.  Charles.  Mo.,  is  the  Engi- 

Montana. 

■derick  Tews.  Billings,  Mont.,  has  been 
■d  the  contract  at  $2,420,  for  the  e.xca- 
>and  back  filling  of  drainage  ditches  in 
i  nity  of  Ballantine  and  Newton,  Mont., 
;  U.  S.  Reclamation  Service.  Bids 
:  lened  April  15. 

c  were  opened  May  21  at  Malta,  Mont., 

;    U.    S.    Reclamation    Service    for    the 

l.vork   and    structures    of    the    Dodson 

;. Canal  of   the   Milk   River   Project,   of 

:lGeo.  O.   Sanford  is   Project   Engineer. 

■ledule  1  Ezra  Eveaux,  Wagner,  Mont., 

I-  bidder  at  $ST6;  Peter  Taylor,  Malta, 

~1.46T.  was  low  bidder  on  Schedule 

es  Eugene  Boucher,  Malta,  Mont.. 

■Ni   only   the    Class    1    excavation    of 

Cle  6,  was  low  bidder  on  the  schedule. 

'ily  bidder   on   all    of    the    earth    work 

'    E.    Hilton,    Billings.    Mont.,    his    bid 

gs  follows: 

^<e  1. 
['  ation — 


Srh,-(iule  -1. 
Kxcavation — 

Class  1   19,500  0.35 

Class  ;   100  0.35 

Class  o   : 10  1.00 

iiv.rhaul    I.OOO  0.02 

.*<clifdule  5. 
Kxcavation — 

'  "lass  1   15,000  0.35 

Class  2   100  0.35 

Class  3   10  1.00 

Ov.-ihaMl    3,600  0.02 

Schtxhile  ti. 
Kx*'avation — 

Class   ■    9,000  0.35 

Class  2   100  0.35 

Class  :!   10  1.00 

1  lie  Midland  Engineering  Co.,  North  Yakima, 
Wash.,  at  $1,022.  was  low  bidder  in  Schedule 
~,   which   covered   the   structures. 

Bids  were  received  May  21  at  the  office 
of  the  U.  S.  Reclamation  Service,  Malta, 
Mont.,  for  earth  work  and  structures  on  the 
Dodson  North  canal  of  the  Milk  River  Proj- 
ect, of  which  Geo.  O.  Sanford  is  Project  En- 
gineer. The  following  bids  were  received 
on  the  five  earthwork  schedules:  (1)  being 
bid  of  Wvnn  &  O'Neill,  Malta.  Mont.;  (2) 
bid  of  J.  E.  Hilton,  Billings,  Mont.,  and  (3) 
bid  of  Havden  Bros.,  Portland,  Ore. : 


Cu.  yds. 

. .   3.500 

. .       100 

10 

. .   2,S0O 


.11,000 

100 

10 

100 


Schedule  1. 

FIxcavation — 

(1)         (2) 

(3) 

Class    1,      41.500  cu. 

yds. 

$0.27^  $0.17 

$0.26 

Class  2,          100  cu. 

vris. 

0.50         0.35 

0.50 

Class   3,            10  cu. 

.vds. 

1.00         1.00 

1.75 

Overhaul,    1,000  cu. 

yds. 

0.02         0.02 

0.02 

Total   Schedule   1 

$11,492  $  7,120 

$10,877 

.Schedule  2. 

Kxcavation — 

Class    1,      77,000  cu. 

yds. 

$0.22>^,  $0.17 

$0.20 

Class   2,           100  cu. 

vds. 

0.50         0.35 

0.50 

Class  3,            10  cu. 

yds. 

1.00         1.00 

1.75 

Overhl,     .>1,000  cu. 

yds. 

0.02         0.02 

0.02 

Total  Schedule  2 

$18,005  $13,755  $16,087 

Schedule  3. 

Excavation — 

Class   1,     95,000  cu. 

yds. 

$0.19       $0.17 

$0.22 

Class  2.          100  cu. 

vds. 

0.50         0.35 

0.50 

Class  3,            10  cu. 

vds. 

1.00         1.00 

1.75 

Overh'l.      27,000  cu. 

yds. 

0.02         0.02 

0.02 

Total   Schedule   3 

$18,650  $16,735 

$21,507 

Schedule  4. 

Excavation — 

Class   1,     40,000  cu. 

vds. 

$0.19       $0.17 

$0.23 

Class   2.          100  cu. 

V<tR. 

0.50         0.35 

0.50 

Class  3,            10  cu. 

yds. 

1.00         1.00 

1.75 

Overhaul.    6,200  cu. 

yds. 

0.02         0.02 

0.02 

Total   Schedule   4 

.$  7.784  $  6,969  $  9,39! 

Schedule  5. 

Excavation — 

Class  1,     17.000  cu 

.  vds 

.      SO. 19       $0.17 

$0.19 

Class  2.           100  cu 

.  vds 

0.50         0.35 

0.50 

Class  3,            10  cu 

.  vds 

1.00         1.00 

1.75 

Overhaul.    6,200  cu 

.  yds 

0.02         0.02 

0.02 

Total   Schedule  5. .. 

.$  3,414  $  3,059 

$  3,421 

The  bids  received  on  the  structures  (Schedule 
6)  w-ere  as  follows:  (1)  standing  for  bid  of 
Midland  Engineering  Co.,  North  Yakima, 
Wash.;  (2)  bid  of  John  S.  Pcnson,  Williston. 
N.  Dak.;  (3)  bid  of  Hayden  Bros.,  Portland, 
Ore.,  and  (4)  bid  of  J.  S.  Hilend,  Pompey's 
Pillar,  Mont.  

Excavation — 

Class  1    6,500  cu.  yds. 

Class    2    J  0  cu.  yds. 

Class  3    10  cu.  yds. 

Puddling 750  cu.  yds. 

Concrete     1,500  cu.  yds. 

Drv  paving    200  cu.  yds. 

Grouted  paving 255  cu.  yds. 

Riprap     "250  cu.  yds. 

Hauling  and  laying  14-in.  C.  I.  pipe 36  lin.  ft. 

Hauling  and  laying  24-)n.  C.  I.  pipe 24  lin.  ft. 

24-in.  vitrilied  pipe 210  lin.  ft. 

30-in.   vitrified  pipe 220  lin.  ft. 

24-ln.   concrete  pipe 210  Im.  ft. 

30-in.    concrete   pipe 220  lin.  It. 

Structural    steel    7,000  lbs. 

Gates,  headworks  4  gates 

Gates,  lateral  turnouts 4  sates 

Steel   flumes 160  lin.   ft. 

Lumber,   bridges  and   flumes 38.200  ft.  B.M. 

Lumber  turnouts,  checks,   drops 48,000  ft.  B.M. 


ence  and  Monmouth  with  electrical  power  and 
also  for  irrigation  purposes. 

Memphis,  Tenn.,  and  Vicinity. 

(.KFGl'L.XK     CURRESl'ONIiKNtK..) 

^Contractors  in  this  section  had  better 
sharpen  up  pencils  and  start  figuring  on  the 
big  government  letting  which  will  take  place 
here"  on  June  10th.  Major  Clarke  S.  Smith 
is  asking  for  bids  on  the  1.10i>.000  cu.  yds. 
of  levee  construction  in  the  Reelfoot  and 
Upper  St.  Francis  Districts;  also  some  of 
the  Lower  St.  Francis  District.  This  is  only 
a  forerunner  of  a  huge  lot  of  rebuilding,  en- 
largement and  new  levee  work  which  will 
take  place  in  the  coming  season.  The  open- 
ing guns  were  fired  by  Maj.  WoodrotT.  who 
has  asked  for  bids  on  nearly  a  million  yards, 
to  be  let  June  3d,  and  it  is  soon  expected  that 
the  State  Levee  Boards  will  chip  in  with  their 
work.  Everything  points  to  a  banner  year 
for  the  contractors,  and  you  can  bet  they  are 
all  looking  to  their  equipment  and  filling  up 
on  live  stock. 

In  this  connection,  all  the  stock  traders 
around  here  are  looking  towards  a  nice  fat 
profit,  owing  to  the  unprecedented  demand 
for  stock,  to  take  the  place  of  stock  drowned 
by  the  long  flood ;  and  also  expect  to  sell 
quite  a  few  of  the  long-eared  hybrid  variety 
to  the  local  contractors,  who  will  all  be 
clamoring  for  mules  soon.  For  those  who 
are  not  luckv  in  landing  contracts  can  make 
a  nice  pile  by  sub-letting  from  the  lucky  ones, 
as  there  will  be  plenty  of  good  price  work 
done  this  year. 

•{•Frank  R.  Merrin.  Secretary  of  the  Second 
District  Road  Commission,  at  Horn  Lake. 
Miss.,  has  issued  a  call  for  bids  to  grade  the 
Fogg  Road  and  the  Lakevillc-Goodnian  roads. 
These  contracts  will  he  let  at  public  outcry, 
work  to  begin  at  once.  T'his  work  contains 
about  55,000  cu.  yds.  of  excavation,  and  covers 
about  14  miles  of  road.  Time  of  completion, 
Oct.  loth,  1912.  Bids  will  be  received  on 
June  Oth  at  the  Hernando  Courthouse. 

®At  the  letting  held  here  at  Memphis  by  the 
Street  Commissioners  last  Tuesday  there 
was  some  sharp  bidding,  and  several  Mem- 
phis contractors  secured  some  nice  contracts. 
Pouncev  pulled  a  few  fat  plums  out,  and  the 
Roach-^Ianigan  Paving  Co.  secured  two  or 
three  gravef  streets.  Exact  figures  cannot  be 
obtained  by  the  writer  at  present.  The  Roach- 
Manigan  Co.  were  low  on  brick  for  Butler 
Av.,  but  this  contract  will  not  be  awarded  at 
present.  It  is  planned  to  install  a  huge  storm 
sewer  from  this  street  to  the  Bayou  on  the 
■  south  end,  and  it  will  be  some  time  before 
this  contract  will  be  re-advertised.  The  in- 
stallation of  this  sewer  is  made  necessary  by 
the  fact  that  this  section  is  somewhat  lowei 


(1) 

$0.48 

1.50 

3.00 

0.60 

11. SO 

6.00 

7.00 

3.00 

0.25 

0.50 

0.20 

0.25 

0.20 

0.25 

0.015 

25.00 

25.00 

0.20 

12.00 

19.00 


$27,122         $23,723         $23,780         $34.88 


(2) 

(3) 

(4) 

$0,465 

$0.35 

$0.5( 

1.00 

0.75 

2.01 

1.75 

2.00 

2.11 

0.50 

0.40 

2.51 

9.80 

11.75 

15.01 

2.80 

3.00 

5.01 

2.95 

3.50 

5.01 

2.60 

2.50 

5.01 

1.00 

0.40 

1.0 

1.50 

0.70 

1.0 

0.80 

0.35 

0.5 

1.00 

0.45 

0.6 

0.90 

0.37 

0.6 

1.10 

0.50 

0.7 

0.02 

0.01 

0.0 

35.00 

8.00 

25.0 

22.00 

4.00 

5.0 

0.60 

0.40 

1.0 

22.00 

10.00 

.■iO.O 

30.00 

10.00 

25.0 

8.500 

100 

10 


$0.35 
0.35 

1.00 
0.02 


0.35 

0.35 
1.00 
0.02 


0.35 
0.35 
1.00 


Ohio. 

©Standard  Contracting  Co.,  Cleveland,  O., 
has  been  awarded  the  contract  at  about  $21,700 
for  widening  Black  River  for  the  City  of 
Lorain.  O. 

Oregon. 

H.  Hirschberg.  Independence,  Ore.,  has  filed 
an  application  "with  the  State  Engineer  for 
permission  to  divert  water  of  the  Little  Luck- 
lamute  River  to  supply  the  towns  of  Independ- 


ihan  the  surrounding  territory,  and  a  draii 
must  be  provided  for  storm  water,  whicl 
would  flood  the  street  at  every  heavy  stern 
if  some  outlet  were  not  provided. 

©Contract  was  aw-arded  the  Canal  Construe 
tion  Co.  of  Clricago.  111.,  on  May  ,30  for  th 
construction  of  a  system  of  drainage  canal 
in  the  Beaver  Bayou  Drainage  District,  nea 
Helena,  Ark.  This  work  contains  approxi 
mately  1,600,000  yards  of  dirt,  and  went  a 
Shi  cts.  per  cu.  yd.    The  whole  work  will  cos 


•J. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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about  $150,000,  and  work  will  commence 
within  ten  days  or  two  weeks.  The  Canal 
Construction  Co.  underbid  about  ten  or  twelve 
contractors,,  and  state  that  the  work  will  be 
rushed   through   on   record   time. 

T.  H.  Sater,  at  work  on  the  Memphis.  Dal- 
las &  Gulf  extension  from  Murfreesboro  to 
Hot  Springs,  saj's  that  this  road  certainly 
has  some  fine  work.  He  has  now  finished 
miles  one  and  two,  and  is  working  on  mile 
si.x,  which  he  says  is  as  pretty  a  piece  of 
work  as  he  ever  laid  eyes  on.  W.  J.  Murphy, 
on  the  same  contract,  agrees  in  every  par- 
ticular with  Mr.  .Sater.  W.  J.  has  finished 
two  miles  of  road,  and  is  pushing  his  work 
in   good    style. 

Big  Bill  Walker  went  by  the  other  day. 
Bill  has  so  many  contracts  on  his  hands  lie 
hardly  has  time  to  stop  and  shake  hands.  He 
has  only  recently  returned  to  the  city  from 
some  place  in  Mississippi,  where  he  bid  on 
a  big  job  of  concrete  work.  Someone  else 
beat  him  to  it,  but  he  says  there  are  as  good 
fish  in  the  sea  as  ever  came  out.  Better  luck 
ne.xt  time.  Bill. 

Bob  Colglazier,  Superintendent  of  the 
Roach-Manigan  Paving  Co.,  left  recently  for 
Fort  Worth,  where  he  hangs  out.  Bob  came 
to  Memphis  to  lay  Union  Av.  with  asphalt, 
and  now  that  the  contract  is  practically  com- 
pleted, has  to  hustle  back  to  Fort  Worth, 
where  the  company  has  a  number  of  large 
contracts.  Bob  says  that  he  hung  up  one  or 
two  new  records  while  here,  for  the  day's  run, 
and  is  w'ell   satisfied   with  the  job. 

T.  W.  Roach,  in  charge  of  Roach  &  Stan- 
sell's  big  steam  shovel  plant,  left  the  other 
day  for  Moores,  Miss.,  to  get  things  in  shape 
for  the  season's  work.  Winters  says  that  it 
will  take  until  perhaps  the  middle  of  July  to 
clear  things  up  enough  to  start  work,  inas- 
much as  the  Levee  Board  built  a  protection 
levee  straight  down  the  track,  and  he  has  five 
miles  of  track  to  dig  out  from  under  6  feet  of 
dirt,  and  one  or  two  miles  of  new  track  to 
lay.  He  expects  to  finish  this  contract  by  the 
first  of  next  year,  and  says  he  will  sure  hang 
up  some  records  for  stripping  dirt. 

Tommy  Carrol,  old-time  locomotive  man. 
was  in  to  see  us  the  other  day.  Tommy,  it 
seems,  has  amassed  enough  of  the  where- 
withal to  abstain  from  work  and  enjoy  him- 
self. At  present  he  is  doing  a  little  spare-time 
work  by  pulling  the  throttle  on  his  friend 
Billy  Bryan's  gasoline  roller,  inasmuch  as 
Billy  was  unable  to  obtain  a  "chaufifeur"  in 
town  who  could  handle  the  gas  roller. 
Tommy's  .great  pleasure  in   life  is  to  drop   in 


and  swap  fish  tales,  but  when  it  comes  to 
work,  he  can  shuck  his  coat  and  make  the 
best  of  them  rustle. 

Jesse  Nichols  is  making  dirt  fly  on  his  grad- 
ing contract  for  the  Speedway  Terrace  Land 
Co.  Jesse  lit  into  that  job  with  a  whacking 
good  outfit,  and  is  camped  right  on  the  ground. 
He  says  he  will  pull  the  work  through  in  two 
shakes  of  a  lamb's  tail,  and  make  money  on 
it  too. 

Sam  Walker  was  around  to  see  us  the  other 
day,  and  says  he  is  entirely  satisfied,  thank 
you,  with  the  way  his  work  is  going.  Sam  is 
a  hustler,  and  knows  which  end  to  start  on 
when  he  begins  a  contract. 

Word  comes  in  from  "Cap'n  John"  Pres- 
cott,  who  is  working  near  Tupelo,  Miss-,  that 
he  is  making  a  good  thing  out  of  the  road- 
building  game.  John  is  constructing  several 
miles  of  the  prettiest  gravel  road  one  ever 
laid  eyes  on. 

President  Killough,  of  the  Interstate  Levee 
Association,  has  called  a  meeting  at  Memphis 
for  July  ISth  and  19th.  All  residents  of  the 
Mississippi  Valley,  from  New  Orleans  up  to 
Cairo,  are  invited  to  attend  this  meeting,  when 
plans  will  be  discussed  for  a  long  campaign 
of  levee  building,  drainage  work  and  such. 
This  meeting  will  put  up  several  men  famous 
in  the  dirt-moving  game,  who  will  deliver  a 
series  of  talks  on  protection  devices  for  the 
farm  lands. 

In  order  to  prepare  for  the  quick  rebuild- 
ing of  all  the  small  country  roads  which  were 
all  but  washed  away  by  the  overflow  in  Shel- 
by County,  the  County  Commissioners  have 
ordered  a  large  quantity  of  split-log  drags, 
and  the  county  forces  expect  to  have  all  the 
roads  hack  in  fine  condition  by  the  middle  of 
the  summer.  Practically  every  road  in  the 
north  end  of  the  county  was  put  out  of  busi- 
ness. 

Surveyors  are  now  working  on  the  Pidgeon 
Roost  Road,  from  the  Tennessee  boundary 
line  to  the  line  of  Marshall  county,  by  way  of 
Olive  Branch,  Miss.,  and  work  will  soon 
commence  on  this  and  other  roads  in  the  vi- 
cinity. Mississippi  has  begun  to  take  an  ac- 
tive interest  in  good  roads,  and  an  immense 
lot  of  work  will  be  done  in  that  state  this 
summer. 

Texas. 

•J»Bids   will   be   received    until    June   10,   by 

John   M.    Murch,   County   Auditor,   Galveston, 

Texas,    for   the  excavation    of   drainage   ditch 

near  Texas  Citv,  about  12,800  ft.  in  length. 

Utah. 

^Bids  will  be  received  until  July  1.  it  is  re- 


ported by  the  Ogdeu  River  Reservoik  „r 
Glassman,  President.  Ogden,  UtahT  '^' 
construction  of  a  rock  filled  concretol?'^  "^ 


dam  with  a  steel  face.  "'S|rewall 

®The    Midwest    Engineering   Co   lii  \, 
Cague  Bldg.,  Omaha,  Neb.,  has  beeni^; 
the  contract  at  $16,380.30  for  the  coiC    ■ 
of  drop    chute  and  bridge  abutmenC  .S! 
Indian  Creek  and  Trail  Hollow  divflo 
nals.    Strawberry    Vallev     irrigation bro'"" 
Utah.    Bids  on  this  work  were  openedjav  «' 
and  were  given  m  our  last  issue,      i         ' 

®W.  O.  Morrison,  409  Cooper  BlJ  n. 
ver.  Colo.,  has  been  awarded  the  cdrart  ,i 
$13,806  for  the  construction  of  concreiimaW 
and  bridges  on  the  Indian  Creek  al  Trail 
Hollow  diversion  canals,  Strawberr  Vallev 
irrigation  project,  Utah.  The  itemid  kS 
on  this  work  received  May  16  were  ven  in 
our  last  issue.  1 

Washington. 

It    is    believed    that    final    surveys  Dr  •!'  • 
Kittitas    High    Line    Canal   will  be  cipleted 
by  late   summer  and  that  the  work  11  ■he,, 
be    placed    under    contract.     An  enietnni! 
party  is  now  in  the  field  making  fina  mv" 
for  one  portion  of  the  canal.    Anothpr, 
which   has  been   running  the  final  liis  )>, 
the  lake  to  the  mouth  of  the  canyor^s  r 
well   out  into   the   valley,  a  few  mil  ah 
Thorp.     The   new   party   started  worat  • 
point  w-here  the  siphon  will  cross  the'a';,! 
River,    near    the    station   of   Dudley  4  « 
work  to  the  north  and  east,  while  thorcs 
crew  will  continue  down  the  south  bncli 
the  west  side  of  the  river.    From  the  iihcn ' 
the   point   where   the   big  canal  empl;  ;,:',■■ 
into   the   river,   the   north  branch  is  p':;xi. 
mately  50  miles  in   length,  and  it  is  p(,tfit 
that    the    work    of    running   the   lincsai   ' 
completed  soon.  The  engineering  lieaiia: 
for  this  work  are  at  Ellenshurg. 

Wisconsin. 

®Skook  &  Johnson,  Stanchfield,  Mil.  1- 
been    awarded   the   contract   for  the   m; 
work  in  the  First  Addition  to  the  Ra 
Drainage  District  of  Dane  County.    T  . 
adge  amounts  to  about  150,900  cu.  yc    I:' 
were  opened  May  29  at  Madison,  W 

®Chas.  W.  Rood  Construction  CoGraiul 
Rapids.  Wis.,  has  been  awarded  the  co-act  at 
!)..'?8  cts.  per  cu.  yd.  for  work  for  tl  Lcola 
Dainage  District.  The  contract  calls  •  IM!) 
miles  of  ditch  requiring  231.192  cu.  ydof  ex- 
cavation. Bids  were  opened  May  3CI)y  V 
B.  Argelo.  Plainheld.  Wis.  ' 


WATER-WORKS 


Alabama. 

The  City  Commission  of  Birmingham.  .\la.. 
has  passed  a  resolution  instructing  City  En- 
gineer VV'alter  G.  Kirkpatrick  to  report  as  soon 
as  practical  a  preliminary  plan  looking  to  the 
location  and  construction  by  the  city  of  its 
own  waterworks   system. 

California. 

®The  city  of  Oakland,  Cal.,  has  awarded  the 
contract  for  the  construction  of  the  extension 
of  the  high  pressure  auxiliary  pipe  line  in  14th 
St.,  from  Washington,  west  of  Market  St.,  to 
William  Heafey,  of  that  city,  at  $11,465.  Other 
bidders  were  Contra  Costa  Construction  Co., 
?13.294,  and  John  Heafey,  $12,848. 

®The  Knight  &  Hyde  Construction  Co.,  of 
San  Diego.  Cal,  has  been  awarded  the  con- 
tract by  the  Quartermaster  at  Fort  Rosecrans. 
Za\..  for  the  construction  of  a  6-in.  water  main 
across  the  naval  reservation  at  the  fort  tor 
^3,475.      Bids   were  opened   May   17. 

The  citizens  of  Vallejo,  Cal.,  on  May  20, 
/otcd  on  the  issuance  of  bonds  in  the  sum  of 
plOO.OOO  for  the  construction  of  a  municipal 
ight  and  water  plant. 

The  city  council  of  Alhambra,  Cal.,  is  plan- 
ling  a   municipal   water   system   and   has   had 


Engineer  T.  B.  Downer  investigating  the  va- 
rious sources  of  supply,  among  which  are  con- 
sidered the  San  Gabriel  Valley  Co.'s  plant. 
Owens  River  water  and  the  supply  of  the 
Chapman  wells.  The  Engineer  reports  that 
the  city  will  require  11,250,000  gals,  a  day. 

The  citizens  of  the  southern  part  of  Marion 
County.  Cal.,  will  vote  June  25  on  the  appoint- 
ment of  a  board  to  examine  schemes  for  a 
municipal  water  system.  The  Board  of  Super- 
visors, San  Rafael,  is  in  charge. 

Colorado. 

.\n  election  is  to  be  held  in  Oak  Creek. 
Colo.,  soon  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $30,000  for  the 
installation  of  a  municipal   waterworks. 

Delaware. 

4"Bids  will  be  received  until  10  a.  m.,  June 
14,  liy  Quartermaster.  Fort  Dupont.  Del.,  for 
sinking  one  10-in.  tubular  deep  well  at  Fort 
Dupont,  Del. 

District  of  Columbia. 

•J«Bids  will  be  received  until  2  p.  m.,  June 
12,  by  Commissioners  of  the  District  of  Co- 
lumbia,   for    furnishing   and    delivering   10,000 


%-in.  and  250  %-in.  water  meters  fo 
the  water  department  of  the  city. 

^Bids  will  be  received  until  11  a. 
22,  by  H.  R.  Stanford,  Chief  of  Bi 
Yards  and  Docks,  Navy  Department 
ington,  D.  C,  for  the  furnishing  and 
tending  the  installation  of  a  2o,000-g; 
ruple  effect  seawater  distilling  plant 
appurtenances  in  connection  with  the 
power  plant  at  the  naval  station,  Guar 
Cuba. 

Georgia. 

An  election  was  held  in  Marsliallv 
on  May  29.  for  the  purpose  of  voting 
issuance  of  bonds  in  the  sum  of  $20, 
the  building,  equipping  and  operating 
tem  of  waterworks,  and  $5,000  for  an 
light  plant. 

It  is  reported  the  City  Council  of  . 
Ga.,  has  passed  an  ordinance  provit 
the  issuance  of  bonds  in  the  sum  of 
for  the  improvements  of  the  waterwo 
tem.  and  $1,000,000  for  flood  protecti 
Idaho. 

®The  contract  for  the  extension  uf 
waterworks  of  Salmon  City,  Ida.,  n 
let  to  the  Vogler  Plumbing  &  Heating 
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^indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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at  S"24,2-50-  Work  will  be  done  under 
ervision  of  City  Engineer  A.  C.   Mer- 

lUinois. 

s  will  be   received    until    June    14.   by 
Rockford,  111.,  for  furnishing  a  W  li.  p. 

speed  motor,  direct  connected  to  a 
i-gal.  16-in.  centrifugal  pump  for  the 
vorks  department.  Wallace  Treichler 
Engineer. 

s  will  be  received  by   L.   E.   McGann, 
sioner  of  Public  Works.  Chicago,  111., 

a.  m..  June  12,  for  furnishing,  deliv- 
id  erecting  at  the  Jefferson  Park  pump- 
ion,  4+10  N.  4Tth  Ave.,  three  triplex 
icting  or  single-acting,  each  of  a  ca- 
I  1.000,000  gallons  per  24  hours  against 
ng  head  of"40  ft.  driven  by  single  cyl- 
ternal  combustion  engines,  each  uf  3.j 
,ing  kerosene  fuel.  Important  data  is 
ws;  Normal  soeed,  44  R.  P.  M. ;  nor- 
d,  not  including  friction.  140  ft.  brake 
)wer,  35;  number  of  cylinders,  1:  bore 
der,  not  less  than  11.5  ins.;  length  of 
>)  ins.  Cash  or  certitied  check  for  S-'iOO 
company  proposal.  Official  advertise- 
U  be  foimd  elsewhere  in  this  issue, 
i  will  be  received  until  June  10  (all 
eived  May  29  rejected)  by  City  Clerk. 
III.,  for  furnishing  necessary  labor  and 

for  the  improvement  of  the  munici- 
;rworks  system.  Plans  and  specifica- 
;  on  file  vvith  the  city  clerk,  or  Fuller- 
"o..  Chemical  Bldg.,  St.  Louis.  Mo.. 
rs. 

Rock  Island    Bridge  &    iron   Works. 

land.  111.,  has  been   awarded  the  con- 
the    village    of    Compton,   111..  J.  S. 

Clerk,  for  the  construction  of  a  steel 

.wer  and  tank.  Edward  Byrne,  La 
II.,  is   Engineer.      Bids    were     opened 

ving  are  the  lowest  bids  submitted 
:  to  the  Board  of  Local  Improvements. 

.  III.,  for  furnishing,  delivering  and 
I  ting  water  supply  pipes  inplace :  Yates 

574  lin.  ft.  8-in..  SI. 18 ;  valve  basins, 
'  Murphv.  5315  Wabash  Ave.;  Wabash 

'hIO  lin. 'ft.  8-in.  $1.17.  M.  Murphy  and 
■,  Passarelli  and  Tirtilli;  E.  98th  St., 
ift.  6-in.  $1.18;  valve  basins,  §30,  Simon 
.  W  Congress  St. ;  Spaulding  Ave..  442 
'■(i-in..  $1,40;  valve   basins.  $30,   Simon 

Sth  PI..  675  lin.  ft.  6-in.,  $0.92,  Simon 

i'ale  St.,  516   lin.    ft.   6-in.,   $0.98.    M. 

I  ;   California   .\ve..   2,620   lin.   ft.   6-in., 

Murphv;  Claremont  Ave.,  625  lin.  ft. 

.39,  M.  Murphy;  Indiana  Ave.,  1,040 
;  -in.,  $1.06.  M.  Murphv,  S.  Ryan ;  Irving 

500  lin.    ft.  8-in.,  $1.09;    valve  basins, 

;Ryan:   71st   .\ve.,   1.380   lin.    ft.   8-in., 

Ryan;  Saginaw  Ave.,  (545  lin.  ft.  8-in.. 

.  Murphv ;   Marianna   St..  720   lin.   ft. 

j4.  Ed.  6-mnor.  2432  Cortland  St. :  E. 
:,  682  lin.  ft.  12-in.,  $1.16,  M.  Murphy; 
;■  .\ve..  1.317  lin.  ft.  8-in,.  $1.14;  valve 
?30.  M.  Murphv;  Ridgeland  Ave.,  1.317 
t -in.,  $1.14,  M.'Murphv;  71st  PI..  1,187 
t -in.,  $1.06,  M.  Murphy;  72nd  St.,  1,187 
t< -in.,  $1.06.  M.  Murphy;  73rd  St..  1.187 
[•^-in.,  $1.05.  M.  Murphy.  Edward  J. 
ci  is  Secretary  of  the  Board, 
e  oard  of  Local  Improvements  of  Rock 
d  II.,  has  recommended  the  adoption  of 
r<  ance  providing  for  the  construction  of 
tiiains  on  certain  streets  and  avenues 
i|th  St.  to  41st   St..   and    from    14th   to 

iC.  City  Engineer  Wallace  Treichler 
csnated  the  cost  of  the  work  at  $7,207. 
[i'ors  of  a  municipal  waterworks  plant 
F 'port,  111.,  propose  to  organize  a  com- 

'  purchase  the  Freeport  Waterworks 
Hi  the  plant  in  trust  until  the  city  is 
t'  luy  it. 

Indiana. 


Board  of  Public  Works  of  South 
id.,  has  awarded  the  contract  for  the 
Iain  St.  and  West  Division  St.  water 
;o  \V.  H.  Burke  &  Co.,  and  the 
water  connections  on  North  Scott 
iiMinas  Williams. 


Iowa. 

Consulting  Kngiiuers  Hall  &  Adams  of  Cen- 
terviUe.  la.,  arc  preparing  plans  for  an  80.- 
iMio.(iiiO-gal.  impounding  reservoir,  pumping 
plant,  tillers  and  force  main  lor  the  Center 
ville  Water  Works  Co.,  at  Centcrvillc,  la.  Bids 
will  bo  asked  si.ioii. 

The  Town  Council  of  Kimballton,  la.,  Hans 
Madsen.  Clerk,  has  postponed  the  letting  of 
the  contract  for  the  construction  of  a  water- 
works system  for  which  bids  were  to  have 
been  opened  May  22.  C.  D.  Forsbeck,  of 
Waterloo,  la.,  is  Engineer. 

The  citizens  of  .\lden,  la.,  at  a  recent  elec- 
tion, voted  in  favor  of  the  installation  of  a 
nuniicipal  waterworks  system. 

Kansas. 

The  citizens  of  Williamsburg,  Franklin 
County.  Kans,.  on  May  2t*,  voted  the  issu- 
ance of  bonds  in  the  sum  of  $5,000  for  a  mu- 
nicipal  light   and   water  plant. 

Louisiana. 

^Bids  will  be  received  until  noon,  .\ugust 
1.  by  F.  S.  Shields.  Secretary,  Sewerage  & 
Water  Board.  508  City  Hall,  .New  Orleans,  La., 
for  the  construction  of  a  reinforced  concrete 
siphon  under  the  New  Basin  Navigation  Canal 
at  Broad  St..  under  Contract  45  D.  A  certi- 
tied check  for  $1,000  nuist  be  filed  with  each 
bid. 

Massachusetts. 

®The  \\'ater  Board  of  Holyoke,  Mass.,  has 
awarded  the  contract  for  the  new  gateway  to 
the  Whiting  St.  reservoir  to  W.  W.  Salter,  at 
$1,632.  The  bids  for  the  construction  of  the 
gate-house  for  the  White  reservoir  were  .  re- 
jected and  plans  for  the  construction  of  a  ce- 
ment gate-house  referred  to  the  chairman. 

Michigan. 

(i)The  Board  of  Public  Works  of  Grand 
Rapids,  Mich.,  has  awarded  the  contract  for 
the  equipment  and  supplies  for  the  filtration 
plant  laboratory  to  the  Scientific  Materials  Co., 
at  $2,168. 

The  Newaygo  Improvement  Association  of 
Newaygo,  Mich.,  is  taking  steps  toward  the  in- 
stalling of  a  new  water  system.  The  Village 
Council  has  been  asked  to  call  a  special  cle.-- 
tion  to  vote  on  the  proposition. 

Mississippi. 

The  citizens  of  Meridian.  Miss.,  will  'irob- 
ably  vote  on  the  issuance  of  bonds  in  the 
sum  of  $170,000  for  the  municipal  waterworks. 
Of  that  amount  $100.iiOO  will  be  used  to  retire 
warrants  and  the  remainder  for  improvements. 

Missouri. 

^•Bids  will  be  received  until  8  p.  m.,  June  11. 
by  Buell  Cable,  City  Clerk,  Doniphan,  Mo.,  for 
the  construction  of  a  sanitary  sewer  system 
and  for  an  extension  of  water  mains.  Plans 
and  specifications  of  sewer  system  may  be 
seen  at  the  office  of  F.  L.  Wilcox.  Chemical 
Bldg..  St.  Louis,  Mo.,  or  at  tlie  Ripley  County 
Bank.  Doniphan,  Mo. 

•J«Bids  will  be  received  until  June  7,  it  is 
reported  by  the  Board  of  Public  Improve- 
ments, St.  Louis,  Mo.,  for  the  construction  of 
about  30,000  ft.  of  water  pipe. 

Montana. 

®The  City  Council  of  Helena.  .Mont.,  has 
awarded  the  contract  for  furnishing  one  car 
of  water  pipe  to  .\.  M.  Holter  Co.,  of  Helena, 
at  $3,046. 

Nebraska. 

•J-Bids  will  be  received  until  noon,  June  5, 
bv  Village  Clerk,  Butte.  Nebr..  for  digging  and 
curbing  of  a  town  well,  digging  trenches  and 
laying  about  800  ft.  of  w^ater  mains,  filling 
trenches,  etc.  J.  P.  Wood  is  Chairman  Board 
of  Trustees. 

A  petition  has  been  presented  to  the  Board 
of  Trustees  of  Palmer,  Nebr.,  asking  that  a 
special  election  be  called  for  the  purpose  of 
voting  again  on  the  issuance  of  bonds  for  the 
installation  of  a  waterworks  system.  The  es- 
timated cost  of  the  plant  is  $10,000. 

The  Village  Board  of  Sidney,  Nebr..  has  re- 


jected all  bids  received  for  the  purchase  of  the 
$22,000  water  bonds.  The  bonds  will  prob- 
ably be  sold  at  private  sale. 

New  Jersey. 

The  Woodbury,  N.  J.,  Borough  Council  held 
a  meeting  the  last  week  in  May  for  the  pur- 
pose of  discussing  the  water  question  and  de- 
cide whether  the  city  should  have  artesian 
water  or  construct  a  filtration  plant. 

New  York. 

•I«Bids  will  be  received  until  Noon,  June  19, 
by  Board  of  Trustees,  Wolcott,  N.  Y.,  for  the 
construction  of  about  6  miles  of  cast  iron 
mains,  standpipe.  small  reservoir,  pump  house, 
two  electric  driven  power  pumps  and  other 
accessories.  L.  W.  Knapp  is  Village  Clerk  and 
C.  C.  Hopkins.  349  Cutler  Bldg.,  Rochester, 
N.  v..  is  Consulting  Engineer. 

•{•Bids  will  be  rcciived  until  June  17,  by 
-M.  Gray  Zalinski,  Depot  Quartermaster,  .-Vrmy 
Bldg..  New  York  City,  for  furnishing  under 
Schedule  324,  400  hand  fire  extinguishers  and 
"S"  water  lueters  as  follows :  Forty-six  at  Fort 
Lincoln,  227  at  Fort  Sam  Houston,  41  at  Fort 
Lawton,  40  at  Fort  Williams.  282  at  Fort  Leav- 
enworth, 86  at  Fort  Ethan  Allen,  28  at  Fort 
Flagler,  70  at  Fort  Benjamin  Harrison,  and 
2-53  for  the  Depot  Quartermaster,  New'  York. 
•{•Bids  will  be  received  until  1 :30  p.  m.,  June 
17,  by  M.  Gray  Zalinski.  Depot  Quartermaster, 
New  York  Cib',  for  furnishing  and  delivering 
fire  extinguishers  and  water  meters  at  various 
posts. 

Comptroller  Edward  S.  Osborne,  of  Roches- 
ter, N.  Y.,  on  May  29,  it  is  reported,  sold 
$1-50,000  worth  of 'waterworks  improvement 
notes,  the  proceeds  to  be  used  to  out  in  im- 
provements at  Hemlock  and  Caiiadice  lakes. 
Ordinances  have  been  passed  and  approved  for 
the  construction  of  a  dyke  at  the  North  end 
of  Hemlock  Lake  and  for  the  construction  of 
a  pipe  to  connect  the  two  lakes. 

The  Mayor  and  Water  Board  of  Watervliet, 
N.  Y'.,  have  had  the  following  oral  proposi- 
tions submitted  to  them  to  furnish  the  city 
with  a  new  waterworks  svstem :  Frederick  A. 
Bond,  of  Albany,  at  $-300,000,  using  the  Mo- 
hawk River  for  the  supplv ;  Schuvler  R.  Shaf  e. 
New  York  City,  at  $630,000.  taking  water 
from  the  Hudson  River,  with  $18,000  annual 
maintenance;  Frank  R.  Hermans.  Troy.  N.  Y., 
at  $230,000.  water  to  be  furnished  at  the  west 
side  of  the  river,  with  $18,000  annual  mainte- 
nance ;  Walter  E.  Sexton.  Mincola.  N.  Y.,  at 
$400,000.  $475,000  and  $675,000,  on  three  propo- 
■  sitions ;  Solomon.  Norcross  &  Keis,  of  W'ater- 
vliet.  three  propositions,  as  follows :  Water  to 
be  taken  from  Troy,  $275,795;  from  the  Hud- 
son River  above  Cohoes  with  filtration  plant, 
$:?-5C,615 ;  water  from  the  French  Mills,  a  set- 
tlement about  12  miles  sotrthwest  from  the 
city,  by  way  of  the  Shakers  Springs,  either 
by  a  gravity  system  at  $401,925.  or  by  a  pump- 
ing system  at  $447,850. 

Ohio- 

The  citizens  of  Akron.  O..  at  a  recent  elec- 
tion. May  21,  voted  the  issuance  of  bonds  in 
the  sum  of  $1,225,000  for  the  making  of  ex- 
tensions and  improving  the  water  works  sys- 
tem. Plans  were  prejiared  by  Consulting  En- 
gineers Barbour  &  Bradbury  of  .'N.kron. 

The  Board  of  Control  of  Cambridge,  O..  on 
May  28  appointed  City  Engineer  Karl  M.  Cos- 
grove  to  act  as  sanitary  engineer  for  the  city 
o(  Cambridge  in  the  designing  and  construct- 
ing of  a  water  purification  and  sewage  dis- 
posal plant,  which  may  be  constructed  in  the 
near  future. 

Oklahoma. 

The  town  of  Quinlan.  Okla.,  is  planning  to 
vote  bonds  in  the  sum  of  $20,000  for  the  in- 
stallation of  a  waterworks  system. 

Oregon. 

Following  bids  were  received  by  the  Execu- 
tive Board  of  Portland,  Ore.,  May  27,  for  the 
8-in.  standnipe  for  the  water  tower  rn  the 
new  fircboat  David  Campbell ;  Smith  &  Wat- 
son Iron  Works,  $2,600;  Vulcan  Iron  Works 
$2.35^1. 


■  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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I'ennsylvania. 

•|«Bids  will  be  received  until  Noon,  June  11, 
by  M.  L.  Cooke,  Director,  Department  of  Pub- 
lic Works,  Bureau  of  Water,  Philadelphia,  Pa., 
for  Contract  192,  completion  of  Queen  Lane 
Filter  Plant;  Contract  No.  193,  furnishing  and 
placing  cut  granite  for  Queen  Lane  Filters. 
Plans  and  specifications  are  on  tile  with  the 
Chief  of  the  Bureau. 

®Thc  Waterworks  Commissioners  of  Erie, 
Pa.,  William  Hamilton,  President,  have  award- 
ed the  contract  for  waterworks  improvements 
to  the  Henry  Shenk  Co.,  of  Erie,  at  approxi- 
mately $412,000.  The  work  includes  filter  plant 
but  not  boilers,  and  boiler  house  equipment 
and  low  service  pumping  machinery. 

The  Common  Council  of  Franklin,  Pa.,  has 
adopted  a  resolution  instructing  the  Water 
Commission  to  investigate  the  question  of  ob- 
taining a  larger  supply  of  pure  water  and  re- 
port the  result  to  Council. 

The  American  Waterworks  &  Guarantee 
Co.,  of  Pittsburgh,  Pa.,  has  increased  its  cap- 
ital stock  from>10,000,000  to  $20,000,000  for 
further  development. 

Tlie  Borough  Council  of  Coudersport,  Pa.. 
contemplates  the  installation  of  a  municipal 
water  works  system. 

South  Dakota. 

The  Town  Board  of  Ethan.  S.  Dak.,  has 
been  authorized  to  install  a  municipal  system 
of  waterworks  at  an  estimated  cost  of  $i,-"iOO. 

A  special  election  will  probably  be  called 
soon  in  Springfield,   S.   Dak.,  for  the  purpose 


of  voting  on  the  issuance  of  bonds  in  the 
sum  of  $2,500  for  the  extension  of  the  munici- 
pal waterworks  system  and  the  grading  of  the 
streets. 

A  number  of  citizens  of  Harrisburg,  S.  Dak., 
are  agitating  the  construction  of  a  system  of 
waterworks.  It  is  probable  that  a  special  elec- 
tion will  soon  be  called  to  vote  on  the  propo- 
sition. 

Texas. 

The  Commercial  Club  of  Cuero.  Tex.,  has 
asked  the  City  Council  to  replace  the  smaller 
water  mains  with  those  8  ins.  in  diameter 
throughout  the  fire  district. 

Washington. 

^Bids  will  be  received  until  11  a.  m.,  June 
1-5.  by  Constructing  Quartermaster,  Vancouver 
Barracks,  Wash.,  for  the  removal  of  a  tur- 
bine pump  from  bottom  of  205  ft.  well,  in- 
stalling a  turbine  pump  capable  of  handling 
sand  in  water  capacity  100  gals,  per  minute, 
including  shafting  frame,  ladder,  etc.,  and  re- 
setting of  motor. 

West  Virginia. 

The  Commissioners  of  Parkersburg,  W.  Va., 
will  sell  bonds  June  14  in  the  sum  of  $100,000 
for  the  purpose  of  constructing  a  reservoir 
and  extending  the  water  system  of  the  city. 

Wisconsin. 

4"Bids  will  be  received  until  10  a.  m..  June 
17,  by  D.  W.  Stanford,  Supt.,  Walworth  Coun- 


ty Asylum,  Elkhorn,  Wis.,  for  the  coltr   ,• 
of    a    reinforced   concrete   reservoir n  ft   ■" 
diameter  by  11  ft.  deep.     Bids  will  hLJiv'IJ 
to   include  cement   and   with  the  ce'nt  ■ 
nished  by  the  County.  W.  G.  Kirchoff  M^r" 
son,   Wis.,  is  Consulting  Engineer.  ' 

The  city  of  Appleton,  Wis.,  willi^ui,.  , 
in  the  sum  of  $200,000  for  the  improKj 
the  waterworks  system.  New  maiiitt-iii  I 
laid  to  the  e.xtent  of  15  miles.  |     '  "' 

Wyoming. 

•I«Bids  will  be  received  until  10  a.i  ]„,, 
29  by  City  Council,  Torrington,  Wyo'or  furl 
nishing  the  necessary  labor  and  mai-ial  for 
the  construction  of  a  water  works  s'tem  and 
a  sanitary  sewer  system.  Shepperd  iginecr- 
ing  Co.,  720  Majestic  Bldg.,  Denver.^olo.  is 
Engineer.  A  certified  check  for  $l,0(liiiust' be 
filed  with  the  bid  for  water  works  pposition 
and  a  $1,000  check  for  the  seweisystem 
Charles  Brubaker  is  City  Clerk.  Oaal  ad- 
vertisement will  be  found  elsewherijn  this 
issue. 

Canada. 

4*Bids  will  be  received  until  5  p. 
10,  by  D.  G.  Tate.  City  Clerk,  Vern. 
for  Waterworks  Contract  No.  2,  fn-. 
ply  and  delivery  of  125  gate  valves  : 
drants,  ranging  in  size  from  4-inch  .-.  ,,,,.. 
Specifications  can  be  obtained  from  -o  "■"• 
Engineer's  office.  City  Hall.  Vernon. 
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Alabama. 

Sullivan,  Long  &  Haggerty  of  Bessemer. 
Ala.,  have  been  awarded  the  contract  by  the 
Board  of  Revenue  of  Birmingham,  Ala.,  for 
the  construction  of  the  new  Boyles  sanitary 
sewer  at  $34,12.3.  The  sewer  will  be  2y2  miles 
long  and  will  drain  the  Boyles  district. 

Arkansas. 

®The  City  of  Texarkana,  Ark.,  has  let  the 
contract  for  the  installation  of  sewers  in  Dis- 
trict No.  17  to  George  Conway  of  Webber 
Place,  which  is  in  the  district.  The  work  will 
cost  approximately  $17,000. 
California. 

An  election  will  be  held  in  Fowler,  Cal., 
in  the  near  future  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $28,000 
for  the  installation  of  a  sewer  system. 

A  petition  has  been  circulated  to  annex 
Erickson  and  Hero  addition  to  the  city  of 
Kingsburg,  Cal.  Immediately  upon  their  an- 
nexation it  is  planned  to  call  a  bond  election 
for  the  purpose  of  constructing  a  sewer  sys- 
tem to  serve  the  territory. 

Connecticut. 

Bernardino  Silvestri  of  Hartford,  Conn., 
submitted  the  lowest  bid  to  the  Board  of  Con- 
tract and  Supply  of  that  city  tor  the  rebuilding 
of  about  360  ft.  of  the  intercepting  sewer  at 
$6,293.  Other  bidders  were :  Charles  H.  Slo- 
comb  &  Co.,  $6,421 ;  J,  M.  Manucchio.  $7.864 : 
Pierson  Engineering  Co.,  $7.631 ;  W.  M.  Bvrne 
&  Co..  $8,040;  O'Neil  Bros..  $7,460;  A."  D. 
Bernardino,  $8.175 ;  Hartford  Paving  Co.. 
$fi.4S0,  and  Frank  Dinello.  $6,3.58. 

District  of  Columbia. 

Following  bids  were  ri-ceivcd  Ijy  the  Com- 
missioners of  the  District  of  Columbia.  Wash- 
ington, D.  C,  on  May  28,  for  furnishing 
terra-cotta  sewer  pipe  for  the  use  of  the  dis- 
trict government  during  the  next  fiscal  year, 
n)  Standing  for  bid  of  Thos.  Somerville  Co., 
Washington,  D.  C. ;  (2)  Potomac  River  Clay 
Works.  .Mexandria,  Va. ;  (3)  American  Sewer 
Pipe  Co.,  Akron,  O.,  and  (4  )  J.  Parry  Lukens, 
Philadelphia,  Pa.  Item  1,  0-in.  terra-cotta 
sewer  pipe;  (1)  7.5  cts. ;  (2)  7  cts. ;  (3)  10.4 
cts.;    (4)    10  cts.     Item  2.  8-in.  do.;    (1)    10.5 


cts.;  (2)  11.5  cts.;  (3)  14.3  cts.;  (4)  14  cts. 
Item  .3,  10-in.  do.;  (2)  15  cts.;  (3)  20.4  cts. 
and  20.8  cts.;   (4)   21  cts.     Item  4,  12-in.  do-; 

(2)  18  cts.;  (3)  26  cts.;  (4)  26.5  cts.  Item  5, 
15-m.  do.;  (3)  35.1  cts.;  (4)  36  cts.  Item  6, 
18-in.  do.;  (3)  49.4  cts.;  (4)  50  cts.  Item  7, 
21-in.  do.;  (3)  78  cts.;  (4)  80  cts.  Item  8,  24- 
in.  do.;  (3)  84.5  cts.;  (4)  85  cts.  Item  9, 
6x6-in     Y's;    (1)    31   cts.   each;    (2)    35   cts.; 

(3)  40  cts.;   (4)  40  cts.    Item  10,  8x6-in.  Y's: 

(1)  42  cts.;  (2)  45  cts.;  (3)  55  cts.;  (4)  55 
cts.  Item  11,  10x6-in.  Y's;  (2)  65  cts.;  (3) 
80   cts.;    (4)    85   cts.     Item    12.    12x6-in.    Y's 

(2)  85  cts.;  (3)  $1;  (4)  $1.05.  Item  13, 
15x6-in.  Y's;  (3)  $1.35;  (4)  $1.40.  Item  14, 
18x6-in.  Y's;  (3)  $1.90;  C4)  $2.  Item  15,  2Lx6- 
in.  Y's;  (3)  $3;  (4)  $3.15.  Item  16.  24x6-in. 
Y's;  (3)  $3.25;  (4)  $3.50.  Item  17,  0-in.  one- 
eighth  bends;  (1)  23  cts.  each;  (2)  25  cts-; 
(S)  30  cts.;  (4)  30  cts.  Item  18,  6-in.  one- 
quarter  bends;  (1)  23  cts.;  (2)  25  cts.;  (3) 
30  cts.;  (4)  .30  cts.  Item  19.  8-in.  one-eighth 
bends;  (1)  30  cts.;  (2)  35  cts.;  (3)  21.25  cts.; 

(4)  55  cts.  Item  20,  8-in.  one-quarter  bends; 
(1)  30  cts.;  (2)  35  cts.;  (3)  41.25  cts.;  (4) 
55  cts. 

Following  bids  were  received  by  the  Com- 
missioners of  the  District  of  Columbia.  Wash- 
ington. D.  C,  on  May  28,  for  furnishing 
400.000.  more  or  less,  repressed  vitrified  sewer 
invert  brick  during  the  next  fiscal  year:  Mor- 
gantown  Brick  Co.,  Morgantown,  W.  Va., 
$14  93  per  M. ;  Wallace  Brick  Co.,  Washing- 
ton, D.  C,  $18.55  per  M. ;  Mack  Mfg.  Co., 
Philadelphia,  Pa.,  $14.26  per  M. ;  American 
Sewer  Pipe  Co..  Akron.  ()..  delivery  Second 
and  Florida  Ave.,  $17.40 ;  delivery  Second  and 
I  Sts..  southeast.  $15.50;  Alleghenv  Valley 
Brick   Co.,   Torrytown,    Pa.,  $15.40. 

Georgia. 

•|«Bids  will  be  received  until  11  a.  m.,  June 
15,  by  Constructing  Quartermaster,  Fort  Mc- 
Pherson,  Ga.,  for  the  construction  of  a  sewage 
purification    plant. 

The  City  of  Nashville,  Ga.,  has  employed 
Engineer  C.  H.  McGahn  of  Valdosta,  Ga.. 
to  survey  the  city  and  make  an  estimate  of 
the  cost  of  installing  a  system  of  sewers. 
A.   W.   Patterson  is  Mayor. 

The  citizens  of  Blaokshear.  Ga..  will  vote 
June  25   on  the  proposition   of  issuing  bonds 


in  the  sum  of  $23,000  for  the  instalki.r.    f. 
sewer   system. 

Illinois. 

©Thornton  &  Micheals  have  been 
the  contract  by  the  Board  of  Local 
ments  of  Mattoon,  111.,  C.  L.  James, 
gineer.  for  paving  and  sewer  work  a  . 
including  the  following  :     0.500  yds.  i  > 
tion ;  14,770  sq.  yds.  brick  paving  wii 
filler;   600%   lin.   ft.   marginal  curb;    ' 
ft.    combined   curb   and   gutter;  380 
sewer   pipe    relaid ;    760   ft.    12-in.  se  r  pip. 
laid;    360    ft.   8-in.    sewer  pipe  laid;   cjich 
basins ;   17  inlets.     Bids  were  opened  :r  '.''' 

®The    Board    of    Local    Improvei  ; 
Galesburg,   111.,  has   awarded  the  con.c  ui 
the  Ferris  St.  sewer  to  the  O'Connor  rading 
&  Contracting  Co.,  at  $1.9:36. 

An    election    will   probably   be  hekin  the 
village  of  Minooka,  111.,  in  the  near  fiirc  wr 
the  purpose  of  voting  on  the  issuance  bon 
for  the  installation  of  a.  sewer  systei 

The    City    Council    of    Rockford, 
voted  an  appropriation  of  $95,263  for 
struction  of  the  Southeast  End  sewev*,.'iil3 
for  the  Auburn  St.  sewer,  and  gl,7803r  ihc 
Kilburn  Ave.  sewer. 

Indiana. 

^Bids  will  be  received  until  10  a.  .  M 
10,  by  Board  of  Marion  County  Coirisid 
ers,    Indianapolis,    Ind.,    for    the   conuctw 
of    a    sewage    disposal    plant   for  the.oiinn 
.'\sylum  for  Incurable  Insane,  locatedC.!i' 
etta,  Ind. 

The  citizens  of  Sharpsville,  Ind.,  at  re- 
election voted  against  the  installatii  (' 
sewer  svstem. 

City  Civil  Engineer  High  O'Neall  oWs;: 
ington,  Ind.,  has  submitted  plans  and  iCito- 
tions  to  the  City  Council  for  a  7-ft.  <>^'J]S 
brick  sewer  across  the  south  branch  '  n'" 
kins  Creek  on  Southeast  Fifth  St.    Tl  St  ■ 
will  be  60  ft.  long  and  the  estimated JSt 
construction  is  $3,500.  , 

The  Common  Council  of  Goshen,  1  ■, 
adopted    a    resolution   providing   for  i 
struction  of  a  sewer  svstem  in  West    ■ 

The    Citv   Council   of   Frankfort,  !■.  i'^'- 
passed  a   resolution  ordering  the  coniUcnon 
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jistrict  sewer  to  drain  tlu-  western  pur- 
\  the  cit>'- 

■JBoard  of  Public  Worlss  of  Mishawaka, 
as  been  petitioned  for  a  sewer  on  Law- 
jjt.   between  Ann  and  Margaret  Sts. 

Iowa. 

Suiting  Engineers  Hall  &  Adams  of 
,ille,   la.,   have   prepared   plans    for    a 

I  disposal  plant  lor  Albia,  la.,  and  bids 

pn  be  asked.    The  plans  include  Imhoff 

,'ind  sand   filter^. 

I  Kansas 

ils  will   be   received   until   June    15,    by 

•of  Education,  H.  L.  McNary,  Garneti. 

'or  sanitary  equipment  and  sewerage  to 
ailed    in    the    Longfellow    and    Irving 

■gs. 

(ids  received  by  City  Clerk  G.  E.  Strau- 
1  Ottawa,  Kan.,  on  April  17.  for  fur- 
and  installing  a  garbage  incinerator 
I  latory  of  5,  10  or  15  tons  capacity  per 
1  rs,  have  been  rejected.  The  project 
abandoned  at  the  present  time.  C.  S. 
■,s  City   Engineer. 

Louisiana. 

Is  will  be  received  until   10  a.  m..  June 

.  Joard  of  Commissioners,  First  Sewer- 
Mict,  W.  J.  Sandoz,  Secy..  Opelousas, 
•  the  construction  complete  of  sanitary 
ystem  including  about  in  miles  6  to  18- 

i',  accessories  and  Imhoff  purification 
\V.  G.  Kirkpatrick.   730    Farley    Bldg., 

ijham,  Ala.,  is  Engineer. 
Maryland. 

'wing  bids  were  received  by  the  Board 

■  rds  of  Baltimore,  Md.,  Calvin  W.  Hen- 
Chief  Engineer  of  the  Sewerage  Com- 

■  on  Sanitarv  Contract  No.  89,  San- 
wers  in  District  No.  40-B  :    The  H.  C. 

Co.,  Clarksburg.  W.  Va.,  $44,840.  12o 
;:yan  &  Reilly,  Baltimore,  Md.,  $48,677, 
. ;;   \Vm.    McCarthy   &   Co.,    Baltimore, 

0,674,  100  davs;  James  Ferrv  &  Sons. 

iltimore,  Md.".  $55,900,  90  days;  B.  F. 
ji  &  Son,  Baltimore,  Md..  $68,443,   120 

I  Massachusetts. 

Irity  Council  of  Springtield.  Mass.,  has 

I I  the  contract  to  the  Merg  Engineering 
Milk  St.,  Boston,  Mass.,  for  the  dis- 
f  garbage. 

selectmen  of  Monson,  Mass.,  contem- 
j  stalling  a  sewerage  system. 

I  Michigan. 

■s  will  be  received  until  noon,  June 
toard  of  Public  Works.  Sturgis,  Mich., 
nishing  the  materials  and  labor  requir- 
lilding  a  system  of  sewers,  comprising 
mately  40,1,100  ft.  of  8  to  18-in.,  3,000  ft. 
'?wers,  a  sewage  pumping  station  and 
lie  disposal  plant.  Official  advertise- 
^ill  be  found  elsewhere  in  this  issue. 
,  contract  for  furnishing  about  .50,000 
Tick  to  the  City  of  Alpena,  Mich.,  has 
'.ardcd  to  F.  B.  Stevens  of  Detroit, 
It  $8.80  per  M.,  i.  o.  b.  Alpena. 
:  ewer  committee  of  Kalamazoo,  Mich., 
:^n  definite  action  toward  the  expendi- 
$■25,000  for  the  new  sewer  mains  and 
I  during  the  coming  year.  It  is  planned 
(1  a  trunk  line  sewer  similar  to  the 
I  St.  main  on  Patterson  St.  and  Doug- 
.  at  an  estimated  cost  of  $13,000.  Lat- 
roughout  the  city  will  be  constructed 
I  remaining  $12,000. 

'is  received  May  27  by  the  City  Coun- 
■osswell,  Mich.,  for  the  construction  of 
i  in  Main  District  No.  1  in  tlie  city  of 
U,  have  been  taken  under  advisement 
ne  10.   J.  W.  Dexter  is  City  Clerk. 

Minnesota. 

i  win  be  received  until  5  p-  m.,  June  7, 
mon  Council,  Austin,  Minn.,  for  the 
tion  of  a  sewer  on  Kenwood  Ave. 
id  specifications  are  on  file  with  Frank 
I.  City  Recorder. 

Engineer  L.  \V.  Clarke  of  Stillwater, 
las  prepared  plans  for  the  construc- 
the   South    Second    St.    sewer,   which 


IS    to    inchiile    Uy.ua.   cilv    water    pipe,-    m    the  ter   has   notified   the   city   ofiicials   of   Hornell, 

.-anie    trench.      liids    wifl    be    received    during  N.    Y.,    that   they    must    have   plans    prepared 

July.  by  June  20  for  the  installation   of   a   se\yage 

City  Engineer  H.  F.  Blomquist  of  Mankato,  disposal  plant,   to   stop  polluting  the  Canisteo 

-Minn,,  has   submitted   plans  and   specifications  River.                                           xr     ^r     , 

to    the    Citv    Council    for    the    building   of    a  The  officials  of  Corning,   N.   \.,  have  been 

sanitarv  sewer  on  .\orth  Fifth  St  instructed  by  State  Health  Commissioner  Eu- 

Twr-  _-„,;  gene    H.    Porter   to   have   plans    prepared   by 

"^'^*°"'^'-  June  20  for  the  installation  of  a  sewage  dis- 

I  he  Council   oi    .Maplewood  City,   .Mo.,  has  posal  plant, 

rejected  all  bids   re-eeived    for  the  installation  ihe  Sewer  Committee  of  Huntington,  N.  Y., 

ot   a   sewer   system   in   Sewer   District   No.  2,  has  passed   a   resolution   to  adopt   the   Imhofi' 

because   both   bids    were   over   $100,000,   when  system    of    sewage    purification.      The    district 

the  appropriation  was  only  $97,000.     The  work  ^ill    be    about    three    miles    in    length    and    a 

will    be   re-advertised.  mile   or   more   in   width,   extending   from   the 

1  he   City   Conned   of   Springfield.   Mo.,   has  Long    Island    Railroad    on    the    south    to    the 

retained  Consulting   Engineer  .Mcxander  Pot-  Mill    Pond   on   the   north   and   from   the   high 

ter.  114  Liberty  St..   New  York  City,  to  make  school    building    on    the    cast    to    the    top    of 

the    survey    for   the    extension    of    the    public  Cold  Spring  Hill  and  the  country  club  on  the 

sewers,  to  prepare  plans  and  specifications  for  west.      The    plant     will     cost     approximately 

the    extension    and    to    provide    compensation  $80,000. 

for  the  superintendency  of  the  work.  '                               Ohio. 

Montana.  •{•Bids  will  be  received  until  noon,  June  tj. 

The  City  Council  of  Lewistown,  Mont.,  has  by  Director  of  Public  Service,  Cleveland,  O.. 

sold   bonds   in   the   sum   of  $60,000  for  sewer  for  the  eonstruction  of  sewers  in  the  following 

work  to  N.  W.  Halsev  &  Co.,  of  Chicago,  111.  named  streets,  avenues,  courts  and  thorough- 

\r*>Kracto  fares:      Euclid   Ave.,   between    East   40th    St. 

INCoraSKa.  ^^^  g^^^  ^.j,^  g^      ^^^^^  ^^^    ^_  g^  between 

®lhe  Conlcy  Incinerator  Co.,  1508  Burt  St.,  East  100th  St.  and  East  103rd  St.     West  88th 

Omaha,  Neb.,  has  been  awarded  the  contract  St.,  between  Brinsmade  Ave.  S.  W.  and  Denr 

for  the  erection  of  the  garbage  incinerator  at  jsq,,  Ave.  S.  "VV.     Adams  Ave.  N.  E.,  between 

the    Puget    Sound     Navy     Yard.     Bremerton,  East  92nd  St.  and  East  105th  St.     East  92nd 

\\  ash.     The  contract  price  is  $5,750.  St.,  between  Adams  Ave.  N.  E.  and  Pierpont 

Np«7    TproPT/  Ave.  N.  E.     East  93rd  St.,  between  St.  Clair 

i\ew  jersey.  ^^^^    j^,    ^   ^^^  Adams  Ave.  N.  E.    Yale  Ave. 

®llie    Donlon    Contracting    Co..   84    Broad-  jsj,  e.,  between  East  93rd  St.  and  East   105th 

way,   Brooklyn,   N.  Y.,  has  been  awarded  the  st.     Empire   .-Vve.   N.    E.,  betw-een   East   93rd 

contract  by  the  Passaic  Valley  Sewerage  Com-  St.   and   Herrick   Rd.   N.   E.      Each   bid   must 

missions,  Newark,  N.  J.,  for  the  construction  i,e    made    in    accordance    with    the    plans    and 

of   Section    15  of   the   intercepting  sewer   sys-  specifications,  which  niav  tc  seen  at  the  office 

tem  at  $207,419.     Bids  were  opened  May    14.  ^f  j^e  Chief   Engineer,  'Room  305,   Citv  Hall. 

The  Itemized  bids  received  on  the  w'ork  were  -^    jj    Kirbv  is   Secretary 

given  in  a  recent  issue  ®D.'e.  Sullivan  &  Son  have  been   awarded 

Bids   were   opened   May   2b  by     he  Passaic  ^^      ^^,,j^^^^  ^     j,,^  p^^^^,  ^j  (^^^j,.^;  „f  ^o- 

\  alley  Sewer  Commission,  J.  S.  Gibson    Cleik,  .^^^^^        q     ^^-^  ^,^^  construction  of  the  West 

Newark,  N    J.,  tor  the  construction  of  Section  ^^^^^    ^^^.^_.       .|.,,^    ^^,^^.^_.    ^^jj,    j^^;,, 

9  ot   the   Main  Intercepting   Sewier,   the  work  territory   west    of   the   Hilltop   and   south 

including   the    folownng    approximate   quanti-  ^  g     ^  3^             ■        .^^     ■       f^„,,^  ,3^  -^^    j^ 

les:      1,.00   hn    ft      20-<n.   concrete   sewer   u  g  ^     .^^  diameter.     'Hie  cost  is  about  $60,000. 

TZ  ■■  ,^.'^>       f  it  ®The   Board   of   Control   of   Columbus,  0-, 

depth;   2,.|00  lin.   f  .   126-.n.  concrete  sewer  in  j^^   ^,^^   eonstruction   of 

tunnel  ;4,..0.)cu.  yds.  Por   and  cement  concrete  „  ^                ;      j^j^;,,   ^^.^   .„„,  .,^^^   gt. 

in  trench;  d.OOO  cu.  vds.  Portland  cement  con-  '     u    v    T^,„-,t  ^t  «99  finn 

Crete  in  tunnel;  100  cu.  yds.  brick  masonry  '° The  City  Counc^ of  Toledo,  O.,  has  ap- 
,n  manholes;  100  cu.  yds.  rock  excavation  m  resolution  providing  for  the  con- 
trench.  .Ihe  Itemized  bids  received  on  this  ^,^^,^j|„„  „f  ^  ,,^.,,  j,^  „,^  .g^tion  of  the  city 
w^orkwere  as  follows:  (1)  Standing  tor  bid  .  c^^boro,  to  drain  Maher,  Central, 
of    ORourke    Engineering    Construction    Co.,  5      j^       ^^             ^^^^    ^j,^^^   ^^^^^^^ 

New  York;    (2)    for  bid  o    the  J    F.  Shanley    ^  ,he 'vicinity.      It    will    be    11.000    ft.    long, 

Co.,  Ncw'ark,  N.  J^    (3     for  Bell-Ross  Con-  ^^..„  ^^^^  y^^^^^  ^^^^^^^ 

tracting  Co.,  New   \ork;   (4)   tor  J.  Lonnelly 

Construction  Co.,  Cleveland;  (5)  for  J.  F.  Co-  Oklahoma. 

gan  Co.,  New  York;  (6)  for  Mullen,  O'Roirden  r    „      ,       ■„ 

&    Miller,    Boston,    Mass.;    (7)    for    Cantrcll  The    City    Commissioners    of    Bartlasyille, 

Construction   Co..    Philadelphia,   Pa.;    (8)    for  Okla..  have  approved  the  plans  and  specifica- 

McCanley-Manton    Co.,    Brooklyn,   N.   Y. : 

U)          (2)  (.;i            111           i.'>i          (6)           (T.>           CS) 

Karth   excavation   and  refilling  in 

trench    for    126- in.    sewer,    1.700  .     ,  .„ 

lin.  ft J  .59.00     S  CO.OO  $  76.4:i     $1.5.00     $55.00     $38.00     $  2o.00     $22.42 

Earth  or  rock  excavation  and  re- 
filling     in      tunnel      for      12G-ln. 

sewer,   2,300  lin.   ft 195.00       150.00  93.53         95.00         94.00         79.00         70.00         48.75 

Concrete  masonry  in  trench,  4,500 

cu.    yds 9.00         14.00  8.81         10.00         10.00           S.OO           7.45           8.95 

Concrete  masonry  in  tunnel,  6,000 

cu.   yds H.50         17.00  14.84         15.00         12.01)         12.00           9.35         11.70 

Bi-ici^  "ma.sonrv    in    manholes    and 

appurtenant  work,  100  cu.  yds..         15.00         14.84  40.00         15.00         20.00         15.00         12.00         15.00 

Rock  excavation  in  trench,  100  cu. 

yds 5.00         40.00  5.00           2.00           5.00         10.00           5.00           3.50 

Totals    ?G7S.a00  $fil4,200  $478,235  $431,700  $429,200  $356,800  $294,825  $262,564 


New  York. 

•|«Bids  will  be  received  until  June  17,  by 
Board  of  Sewer  Commissioners,  Frankfort, 
N.  Y..  for  the  construction  of  new  septic  t,ank, 
in  accordance  with  plans  and  specifications 
on  tile  with  Perry  Vrooman,  Canajohariej ' 
N.  Y.,  Engineer. 

The  Metropolitan  Sewerage  Commission  of 
New  York  City  has  asked  the  Board  of  Esti- 
mate for  an  appropriation  of  $47,000  to  com- 
mence  operation    on    the    new    sewer    system. 

State  HeaUh  Commissioner  Eugene  H.  Por- 


tions of  City  Engineer  E.  D.  Kirkpatrick,  for 
the  three  new  sewer  districts,  which  were  re- 
cently created.  District  No.  5  embraces  blocks 
1,  2,  3  and  4,  also  125  ft.  of  block  23  in  the 
George  B.  Keeler  addition.  District  No.  6 
comprises  blocks  1,  2,  3  and  lot  "D"  in  the 
McCaleb  addition.  District  No.  7  consists 
of  blocks  4.  5,  6  and  the  east  half  of  7  in 
McCaleb  addition. 

Oregon. 

®K.  L.  Hall  has  been  awarded  the  contract 
by  the   sewer  committee  of  the  Citv  Council, 
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Eugene,  Ore.,  for  the  construction  of  an  8-in. 
sewer  in  the  allej'  between  Madison  and  Mon- 
roe from  First  to  alley  between  Clark  and 
Cheshire  to  the  Jet^'erson  St-  sewer.  The 
.-ontract  price  is  $1,294. 

Following  bids  were  received  i\Iay  27  by 
the  City  Executive  Board  of  Portland.  Ore., 
for  sewers,  as  follows :  East  33rd  St.,  ex- 
tension of  the  Sullivan's  Gulch  sewer  system — 
Concrete  Construction  Co.,  lock  joint  sewer, 
184,827 ;  E.  L.  Riner,  reinforced  concrete 
sewer,  $79,983;  Jefifery  &  Bulton,  reinforced 
concrete  sewer,  $91,008;  Reliance  Construc- 
tion Co.,  monolithic  sewer,  $95,162,  lock  joint 
sewer,  $87,101,  and  reinforced  concrete  sewer, 
$85,231 ;  Jahn  Construction  Co.,  reinforced 
concrete  sewer,  $85,994,  and  lock  joint  sewer, 
$89,949 ;  Municipal  Construction  Co.,  lock 
joint  sewer,  $88,790;  Pacific  Bridge  Co.,  mono- 
lithic sewer,  $92,745,  and  lock  joint  sewer, 
$89,685 ;  Pearson  Construction  Co.,  mono- 
hthic  sewer,  $106,814,  and  lock  joint  sewer, 
$95,487 ;  K.  G.  Lundstrum,  reinforced  concrete 
sewer,  $92,694. 

Pennsylvania. 

•|«Bids  will  be  received  until  8  p.  ui.,  June 
I),  by  Sewer  Committee,  Pittsburgh,  Pa.,  for 
the  construction  of  a  5,  4  and  3  ft.  brick  or 
concrete  storm  sewer  in  Sill  and  Patterson 
avenue,  and  a  12,  10  and  4  in.  sanitary  terra 
:otta  sewer  in  Patterson  and  Starcamp  avenue. 
.\pproximate  estimates :  3,000  ft.  of  5-ft.  brick 
or  concrete  storm  sewer.  2,300  ft.  of  4-ft. 
brick  or  concrete  storm  sewer.  750  ft.  of  3-ft. 
brick  or  concrete  storm  sewer.  1.960  ft.  of  12- 
in.  sanitary  terra  cotta  sewer.  1,810  ft.  of  10- 
in.  sanitary  terra  cotta  sewer.  120  ft.  of  8-in. 
sanitary  terra  cotta  sewer.  370  ft.  of  4-in. 
sanitary  terra  cotta  sewer.  With  the  neces- 
sary inlets,  manholes,  concrete  outlet,  etc. 
Plans  and  specifications  on  file  in  the  office  of 
the  City  Engineer.  C.  E.  Soles  is  City  Con- 
troller. 

®George  Waller,  of  Wampum,  Pa.,  has  been 
awarded  the  contract  at  Ellwood  City.  Pa., 
for  the  construction  of  the  southern  part  of 
the  Fourth  St.  storm  sewer  at  $6,105. 

The  Highway  Committee  of  Williamsport. 
Pa.,  will  re-advertise  for  bids  for  the  comple- 
tion of  the  Funston  .\ve.  sewer  work.  .John 
B.   Otto  is  Citv  Engineer. 


Engineers  in  the  Department  of  Public 
Works  of  Harrisburg,  Pa.,  have  made  prepa- 
rations to  begin  surveys  for  the  retaining  wall 
for  the  interceptor  sewer. 

The  Borough  Council  of  Collingdale,  Pa., 
has  passed  an  ordinance  considering  an  in- 
crease in  the  borough's  indebtedness  of  $40,- 
000  for  constructing  a  system  of  sewers. 

Texas. 

City  Engineer  Frank  Dormant,  of  Houston. 
Te.x.,  has  workel  out  a  complete  new  sewerage 
system  for  every  section  of  the  city.  An  elec- 
tion will  be  held  June  26  for  the  purpose  of 
voting  on  the  issuance  of  bonds  in  the  sura  of 
$2,500,000  for  municipal  improvements,  in- 
cluded in  which  will  be  $1,000,000  for  the 
sewers. 

Plans  have  been  nrepared  by  City  Engineer 
L.  C.  Hinckley  of  Wichita  Falls,  Tex.,  for  ex- 
tending the  sewer  system  a  distance  of  8,000  ft. 
at  an  estimated  cost  of  $4,000.  The  work  in- 
cludes 11  manholes.  The  work  will  be  done  by 
day  labor. 

Virginia. 

©George  M,  Guild  &  Co.,  of  Chattanooga, 
Tenn.,  have  been  awarded  the  contract  at 
Norfolk,  Va.,  for  the  installation  of  a  com- 
plete new  sewer  system  in  two  wards,  at  $200,- 

000. 

Washington. 

®Geo.  Westgate  has  been  awarded  the  con- 
tract by  the  city  of  Snohomish,  Wash.,  for 
the  construction  of  the  Pine  St.  sewer  at 
$4,574. 

®The  City  Council  of  Pasco.  Wash.,  has 
let  the  contract  for  the  construction  of  sewers 
in  the  Sylvester  addition  to  the  Paine  Con- 
struction Co.,  of  Tacoma,  Wash.,  at  $6,787. 

City  Engineer  W.  H.  North,  of  Bellingham, 
Wash.,  has  submitted  preliminary  estimates  on 
the  sewers  in  an  alley  between  Grant  and 
Humboldt  Sts.  The  sewer  will  be  8  ins.  in 
diameter   and   will   cost   approximately  $;^.0.56. 

Wisconsin. 

•J*Bids  will  be  received  until  10  a.  m..  June 
15.  by  Board  of  Public  Works,  Racine,  Wis., 
for    furnishing   the    necessary   labor   and    ma- 


er  to 

t.  8-ii 
1  men 


terial  for  constructing  public  sewer 
Place  from  the  end  of  the  present  s. 
point  80  ft.  south,  including  80  lin, 
pipe;  1  lamphole.  P.  H.  Connolly  il 
ber  of  the  board. 

®E.  R.  Harding  Co.,  of  Racine,  is  v., 
been  awarled  the  contract  by  the  Boaioh, 
cal  Improvements  of  Sandwich,  Ill.for  tl 
construction  of  a  sewer  system,  include  nn 
fication  plant  at  $38,301.  Other  bidd  Vj". 
F.  T.  Banner  &  Co.,  Marion,  Ind.,42o^-, 
John  W.  Farley.  La  Grange,  111.,  $42,(|;"(;  i 


on]', 
hicag. 
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Bartlett,   Chicago,   111.,     sewer     systf 
$28,547,   and   Grav.   Robinson  &  Co. 
111.,  sewer  system  only,  $30,281. 

®The  contract   for  the  erection  of 
tank   and    the   building   of   a   sewer 
awarded  by  the  town  of  Johnson  Cri^-  V^f, 
to    F.    P.    Mansfield,    of    Lakemills  [% 
$•3,680  and  $1,700. 

The   City   Council  of   Kewaunee,    , 
accepted   the  plans  prepared  by  En^ 
W.  Reed,  of  Green  Bay,  Wis.,  for  tli 
tion  of  a  sewer  system. 

Wyoming. 

•J«Bids  will  be  received  until  10  a 
29,    by    City    Council,    Torringtoii,   \' 
furnishing   the    necessary   labor   ani 
for  the  construction  of  sanitary  seu> 
and  a  water  works    system.     Sheppc:  j   ..:- 
neering  Co.,  726  Majestic  Bldg.,  Dcnv  i  i,-, 
are    Engineers.      Separate    checks    ii  $ljiiii| 
each  must  be  filed  with  bids  for  tlie-oinM- 
tions.    C.  D.   Bruhaker  is  City  Clt-rk  ; 
advertisement  will  be  found  elsewht-i: 
issue. 

Canada. 

^Bids  will  be  received  until  June  ! 
E.  Moore.  Secretary-Treasurer,  Ti.sdi 
for  the  necessary  labor  and  materia,  oj 
stalling  a  system  of  storm-water  sewei 

The  Town  Council  of  Berlin,  Out.,  I! 
mit  by-laws  to  the  taxpayers  providin 
construction  of  a  new  trunk  system  o 
the  erection  of  municipal  sheds,  the  : 
of   two   new   street   cars,   the  erectioi 
barns  and  the  purchase  of  20  acres  fn  ' 
and    agricultural    show    grounds.     1 
mated  cost  of  the  sewers  is  $100,000. 


BUILDINGS,  DOCKS.  DREDGING,  SUPPLIES,  ET' 


Alabama. 

®Thc  Southern  Fcrro  Concrete  Co.  of  At- 
lanta. Ga.,  Engineers  and  Contractors,  has 
been  awarded  the  contract  for  the  design 
and  erection  of  a  5-story  reinforced  concrete 
skeleton  frame  for  a  modern,  up-to-date  mer- 
cantile building  at  Birmingham,  Ala-,  for  R.  D. 
Burnett.  The  size  of  the  building  is  140x50 
ft.  Harry  B.  M'heelock.  Birmingham,  is  the 
architect. 

Connecticut. 

^r.ids  will  be  received  until  11  a.  m..  June 
15.  by  Capt.  F.  T.  Arnold,  Constructing  Quar- 
termaster, New  London,  Conn.,  for  construct- 
ing at  Fort  Terry  (Plum  Island),  N.  Y.,  a 
coal  handling  and  storage  plant,  consisting  of 
a  frame  building  with  concrete  floor  and  foot- 
ings, industrial  railway,  motors,  etc. 

District  of  Columbia. 

^Bids  will  be  received  until  Noon,  June  12, 
bv  Lieut.  Col.  W.  C.  Langfitt.  LI.  S.  Engineer, 
920  17th  St.  N.  W.,  Washington,  D.  C.  for 
furnishing  materials  and  erecting  complete  a 
brick   storehouse  on   Potomac   Park. 

4*Bids  will  be  received  until  2  p.  m.,  June 
11.  by  Disbursing  Clerk,  U.  S.  Department  of 
Agriculture,  Washington,  D.  C,  for  the  fur- 
nishing of  250  miles  No.  22  B.  &  S.  gage  in- 
sulated copper  wire  and  2-50  miles  of  No.  20 
B.  &  S.  gage  insulated  copper  wire. 


•{•Bids  will  be  received  until  10:30  a.  m., 
June  8,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washin.gton,  D.  C,  for  furnishing  under  Canal 
Circular  714.  malleable  iron  castings,  wrought 
iron  or  steel  pipe,  steel  cable,  bronze  wire 
cloth,  anvils,  galvanized  buckets,  shovels,  cocks, 
window  glass,  packing  and  sulphate  of  copper. 

4*Bids  will  be  received  until  2:30  p.  m..  Tune 
8,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
(.Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  under  Canal  Cir- 
cular   714-.\.    steel    reinforcing    bars. 

^Bids  will  be  received  until  11  a.  m..  June 
17,  by  Maj.  H.  L.  Pettus,  Depot  Quartermaster, 
Washington,  D.  C.  for  the  construction  com- 
plete, including  plumbing,  electric  work,  etc., 
(if  an  isolation  hospital,  kitchen  addition  to 
hospital  proper  and  an  addition  to  nurses' 
ciuarters,  Walter  Reed  General  Hospital,  Ta- 
koma  Park,  D.  C. 

4»Bids  will  be  received  until  June  10  by 
Chief  Signal  Officer.  War  Department.  Wash- 
ington, D.  C,  for  furnishing  under  proposal 
590,  23.000  ft.  of  cable.  10  pair  paper  insulated, 
lead  sheathed,  and  28,000  ft.  cable  paper  in- 
sulated, lead  sheathed  and  armored. 

Georgia. 

•J«Bids  will  be  received  until  11  a.  m..  June 
15,  by  Capt.  Guy  Cushman,  Constructing  Quar- 
termaster,  Fort  Oglethorpe.  Ga..  for  the  con- 


struction of  an  electric  lighting  system  ■'•■:'' 
post. 

Illinois. 

^Bids   will  be  received  until  2  p.  .  Ju 
1,   by   N.   M-.  Woodward;    City  Clerk  "'•• 
paign.  111.,   for   furnishing  the  neces^    ' 
and  material  for  the  installation  of  ai 
street    lighting   svstem.      J.    R.   Cra\ 
Old  Colony  Bldg.,  Chicago.  111.,  is  t    ' 
Engineer. 

Hawaii. 

4»Bids  will  be  received  until  Noon,  ,ne 
by  Frank  B.  Edwards.  Constructing  lari' 
master,  Honolulu.  H.  T..  for  construcm, 
eluding  plumbing,  electric  wiring  andxtui'. 
of   an   addition   to   hospital   building    .Fott 
Shaffer,  Honolulu.  H.  T. 


Louisiana. 

^Bids  will  be  received  until  Noon, 
by  William  Folse.  Chairman,  Buildii 
niittee,  Paterson,  La.,  for  the  construct 
high  school  building  to  be  erected  at  I 
Stevens  &  Nelson  Co..  1109  Hennc 
New  Orleans,  La.,  are  Architects. 

^Bids  will  be  received  until  7. -.30  p. 
12,  by  Board  of  Commissioners  of  the 
New  Orleans,  200  New  Orleans  Cou: 
New  Orleans.  La.,  for  furnishing  and 
steel  rolling  doors  in  the  William  A. 
ban  and  Press  St.  sheds  built  on  I 
front. 
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4"  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Massachusetts. 

>s  will  be  received  until  2  o.  m.,  June  T, 
lirtment  of  Agriculture,  Washington,  D. 
remodeling  barns,  constructing  railroad 
jperintendent's  house,  erecting  a  wire 
.  tc  at  the  U.  S.  animal  quarantine  sta- 
ttleton.  Middlesex  County,  Mass. 

Michigan. 
■4  Will  be  received  until  3  p.  m.,  June 

■  "ol.  C.  McD.  Townsend,  U.  S.  Engi- 
ederal   Bldg..   Detroit,    Mich.,   for   the 

,g  of  Rouge  River,  Mich. 

'  Minnesota. 

s  will  be  received  until  2  p.  m.,  June  27, 
t  House  Inspector,  Detroit,  Mich.,  for 
.struction  of  a-  double  dwelling  for 
at  Duluth  Range  Light  Station,  Minn. 

Missouri. 
i  will  be  received  until  11  a.  :n.,  June 
ieut.  Col.  C.  L.  Potter,  U.  S.  Engineer, 
s,  Mo.,  for  furnishing  20,000  piles, 
i'will  be  received  until  11  a.  m.,  June 
ieut.  Col.  C.  L.  Potter,  U.  S.  Engineer, 
is.  Mo.,  for  furnishing  80,000  cu.  yds. 
and  20.000  cu.  yds.  of  spalls, 
i  will  be  received  until  11  a.  m.,  June 
,  ieut.  Col.  C.  L.  Potter,  U.  S.  Enaineer, 
;  5,  Mo.,  for  furnishing  5''.  "  of 

New  Jersey. 

;  will  be  received  until  3  p.  ni.,  June 
oard  of  Chosen  Freeholders,  Hudson 
Jersey  Citv,  N.  J.,  for  the  construc- 
i  concrete  bulkhead  wall  on  the  Hack- 
River  at  the  Penitentiary,  Secaucus. 
Valter  O'Mara  is  Clerk. 

\i  will  be  received  until  11  a.  m.,  June 

i:l.  R.  Stanford.  Chief  of  Bureau  of 
nd  Docks.  Navy  Department,  Wash- 
D.  C,  for  a  reinforced  concrete  floor, 

I    stairs,    railings,    etc.,    at    the    U.    S. 

'  Lieazine.  Fort  La  Fayette,  X.  J. 

New  York. 
1 .   win   be    received    until   June   27    by 
I  Zalinski,  Depot  Quartermaster,  Army 
, >ew   York    City,    for    furnishino'   and 
I  ting  an  iron   fence  or  railing  to  sur- 
hc  present  stone  wall  extending  along 
and  north  sides  of  the  Cypress  Hills. 
Cemetery,   Brooklyn,   N.   Y. 
t;  will  be  received  until  Noon,  June  12, 
.  W.  M.  Black,  L'.  S.  Engineer,  Army 
,.'ew  York  City,  N.  Y..  for  furnishing 
Ivering  Portland  cement. 
>■  will  be  received  until  10  a.  m.,  June 
.  onstructing  Quartermaster,  Fort   Slo- 
Y.,  for  furnishing  the  labor  and  ma- 
ir  reflooring   the   dining   room,    bread 
id  dishwashing   room   in    the   general 
ilding  at  Fort  Slocum,  N.  Y. 

I  Ohio. 

li  will  be  received  until  1  p.  m..  June 
'  io  State  Board  of  Agriculture,  Colum- 
(  for  furnishing  all  material  and  per- 
!i  of  all  labor  to  build  and  erect  a 
ibarn,  farm  barn,  piggery  an!  sanitary 
pits  at  the  State  Serum  Farm,  in  Lick- 
.  nty,  13  miles   from   Columbus,   Ohio. 

■  id  specifications  prepared  by  Dawson 

.  architects,  44  East  Broad  St., 
hio,  and  on  file  at  the  offices  of 
■i  state,   with   all   bills   and   esti- 

Pennsylvania. 

■.  will  be  received  until  noon,  June  11, 

iiel  B.  Rambo,  Superintendent  of  Pub- 

>inds  and    Buildings,    Harrisburg,    Pa.. 

istruction    of    a    protecting    wall, 

terraces,  etc.,  around  the  monu- 

^v.  by  the  Commonwealth  of  Penn- 

''  at  Cherry  tree   o^   Canoe   place.   In- 

ounty,   Pa. 

1  Riverside  Construction  Co.,  39  Cort- 
j..  New  York  City,  has  been  awarded 
■[tract  by  the  Bureau  of  Yards  and 
:  Navy  Department,  for  pier  work  at 
"phia,  Pa.,  bids  for  which  were  opened 


Texas. 

^•Bids  will  Ic  received  until  4  p.  m.,  June 
Ij,  by  R.  L.  \\  lu,  Jourdanton,  Texas,  for  the 
erection  and  completion  of  a  school  building. 
C.  H.  Page  &  Bro.,  .\ustin,  Texas,  are  Archi- 
tects. 

4«l''ids  will  ho  received  until  Noon,  June  10, 
by  Judge  E.  P.  .Marshall,  Nacogdoches,  Texas. 
lor  the  construction  of  a  2-story  reinforced 
concrete  and  brick  jail  building.  Lang  & 
\\  itchell.  1123  Wilson  Bldg.,  Dallas,  Texas,  are 
-Vrchitects. 

Virginia. 

4*Bid3  will  Ih-  nxoived  until  Noon,  June  15. 
by  J.  R.  Holland.  Cliairinan,  Holy  Neck  Dis- 
trict School  Board.  Holland,  Va.,  for  the  erec- 
tion of  2-story  brick  school  building  to  be 
erected  at  Boulder,  Xanscmond  County,  Va. 
Washington. 

•J«Bids  will  be  received  until  noon,  July  1, 
by  Maj.  J.  B.  Cavanaugh.  U.  S.  Engineer, 
Seattle,  Wash.,  for  furnishing  200,000  barrels 
of  Portland  cement.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

•J*Bids  will  be  received  until  Noon,  June  2S. 
by  Maj.  J.  B.  Cavanaugh,  L".  S  Engineer, 
Seattle,  Wash.,  for  the  furnishing  of  sand  and 
gravel. 

•J«Bids  will  be  received  until  Noon,  Tuly  1, 
by  Maj.  J.  B.  Cavanaugh,  U.  S.  Engineer, 
Seattle,  Wash.,  for  furnishing  200,000  barrels 
of   Portland   cement. 

®Deitrich  &  Co.,  Globe  Block,  Seattle,  Wash., 
have  been  awarded  the  contract  at  about  $10.- 
000  for  constructing  a  municipal  wharf  for 
the  City  of  Brementon,  Wash.  The  structure 
will  be  of  frame  construction,  and  the  con- 
tract includes  piling  and  wharf  floor.  Bids 
were  opened   May   1.5. 


Concrete  Construction 
Methods  and  Costs 

ny  H.^LBERT  P.  GILLETTE 

and 

CH.MU,ES  S.  HILL 

THIS  book  is  unique  among  all  the  books  on 
concrete.  It  iS  devoted  exclusively  to  the 
methods  and  costs  of  concrete  construction. 
It  tells  what  an  engineer  or  contractor  needs 
in  cs<imalinE  the  cost  and  in  reducing  the  cost 
of  concrete  work,  both  plain  and  reinforced. 
The  van  ous  designs  of  forms  and  centers  and 
the  layout  of  plant  for  mixing,  conveying  and 
placing  concrete,  receive  the  most  complete 
ireatnient  ever  given  to  these  important 
subjects. 

The  book  should  be  purchased  by  even' 
contractor  and  by  every  concrete  foreman  a  -'-d 
superintendent.  lor  it  is  the  best  "corrcspond- 
CTice  school"  on  practical  concrete  construc- 
tion that  has  ever  appeared  in  print. 
Cloth 6)i9  inches;  700  pases :  ,W6  iliuslrations; 
price  $5.00  net,  postpaid 

The  Myron  C.  Clark  Publiching  Co. 

(»s  S.  Dearborn  Street.  CMIC.M'.O.  ILL 


Proposal  Advertising 

in  Engineering-Contracting  pays, 

Its  news  to  the  contractor  west  of 
Pittsburg  is  at  least  24  hours  fresher 
than  New  York  papers, 

$2.40  an  Inch 


Samuel  T.  Freeman  &  Co. 

AUCTIONEERS 

Nos.  1519-21  Chestnut  St.,      -      Philadelphia,  Pa. 

PEREMPTORY  SALE 

VALUABLE 
CONTRACTOR'S  PLANT 

Mt.   Union,    Pa. 
Monday,  June  17,  1912,  at  10:00  A.  M. 

On  the  Premises 

The  sale  comprises  the  complete  plant  usedj  in 
making  the  cuts  and  widening  the  tracks  on  the  Penn- 
sylvania Railroad  at  Mt.  Union,  Pa., and  the  building 
of  the  bridge  over  the  Juniata  River  at  that  point  in- 
stalled at  an  approximate  cost  of  $100,000.  It  in- 
cludes 15  locomotives,  230  dump  cars,  air  compressors,  » 
hoisting  engines,  vertical  engines,  vertical  and  hori- 
zontal boilers,  derricks,  steam  hammers,  steam  pumps, 
hydraulic  jacks,  large  lot  of  small  tools,  blacksmiths' 
tools,  Paxson  well  drillers,  150  tons  scrap  iron,  about 
1000  tons  of  40-lb.  rail,  frame  buildings,  etc. 

Catalogues  at  the  Auction  Store. 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Practical  Books  for  Engineers  and  Contractors 


Hand  Book  of  Cost  Data 

New  edition. 

By  H.  P.  Gillette.  Edltor-ln-Ctilef  EnelneeritiR  &  Contracting,  M.  Am.  Soc. 
O.  E..  M.  Am.  Soc.  M.  E..  M.  .4m.  I.  .\I.  E.      ' 

Flexible  leather;  4jx7  Inches:  1S41  paees.  Illustrated.  Price.  $5.00  net.  post- 
paid. 

Cost  Keeping  and   Management  Engineering 

By  H.  P.  Gillette.  Editor-ln-Chlef  Eneineerlng  i  Contractlnir.  M.  Am.  Soc. 

C.  E..  M.  Am.  Soc.  M.  E..  M.  A.  I.  .\I.  E..  and  Richard  T.  Dana.  M.  .Ym. 

Soc.  C.  E..  M.Am.  Soc.  E.  C.  M.  A.  I.  M.  E. 
Cloth.  6x9  Inches;  380  pages.  1S4  flgures.    Price.  S3. 50  net.  postpaid. 

The  Law  of  Contract 

By  .Alexander  Harlng,  C.  E  .  L  L.  B..  L.  L.  M.  .attorney  and  Counseltor- 
at-Law.  Professor  of  Bridge  and  Railway  Engineering,  N.  Y.  University. 
Mem.  -\m.  Soc.  C.  E..  Mem.  .\m.  Soc.  Eng.  Con. 

Cloth,  6x9  inches;  :^10  pages.    Price,  $4.00  net.  postpaid. 

Tables  for  Structural  Engineers 

By  Edward  Godfrey. 
Flexible  leather;  2IS  pages;  4x<u  inches.    Price.  S2.50  net.  postpaid. 

A  Text  Book  on  Graphic  Statics 

By  Chiirles  W.  Malcolm.  C.  E. 
Cloth;  6x9  Inches;  330  pages,  155  drawings.    Price,  S3.00  net.  postpaid. 

A  Treatise  on  the  Design  and  Construction  of  Mill 

Buildings  and  Other  Industrial  Plants 

By  Henry  Grattan  Tyrrell.  C.  E. 
Cloth;  6x9 Inches:  490  +XVI  pages;  652  illustrations.    Price,  54.00  net,  post- 
paid. 


Bricklaying  System 


By  Frank  B.  Glibreth,  M.  Am.  Soc.  M.  E. 
Cloth,  6x9  Inches;  330  pages,  73  bond  charts;  167  illustrations, 
net.  postpaid. 


Price,  S3.00 


Field  System 


By  Frank  B.  Glibreth.  .M.  \m.  Soc.  M.  E. 
Flexible  leather;  200  pages,  4^x7  Inches     Price,  S3. 00  net.  postpaid- 
Backbone  of  Perspective 

By  T.  U,  Taylor,  Professor  of  Civil  Engineering.  University  of  Texas. 
Cloth,  4ix7  Inches;  56  pages,  illustrated.    Price,  $1.00  net.  postpaid. 

Surveyor's  Handbook 

By  T.  U.  Taylor.  Professor  of  Civil  Engineering,  University  of  Texas. 
Flexible  leather,  gilt  edges;  328  pages.  Illustrated.    Price.  S2.00  net.  post- 
paid. 

Railroad  Location  Surveys  and  Estimates 

By  F.  Lavls.  M.  Am.  Soc.  C.  E..  Resident  Engineer  P.  R.  R.  Tunnels,  for- 
merly Locating  Engineer  Choctaw,  Oklahoma  and  Gulf  R.  R. 

Cloth,  6x9  Inches;  270  pages,  10  folding  plates;  73  Illustrations,  Price.  53.00 
net,  postpaid.; 

The  Trackman's  Helper 

Bv  J.  KIndelan. 
Cloth,  5ix7Jlnches;  350  pages  Illustrated.    Price,  51,50  net.  postpaid. 

Practical  Switchwork 

By  D   H,  Lovell.  DIv.  Supt..  P.  R.  R, 
Cioth.  4Jx6JInches;  174  pages.    Price  $1.00  net,  postpaid. 

Railway  Curves 

By  F-  A.  Smith.  M.  E..  C.  E. 
Cloth.  4x6i  Inches:  50  pages  and  diagrams.    Price,  Sl-OO  net,  postpaid. 

Standard  Turnouts  on  American  Railroads 

By  F.  Smith.  M.  E.,  C.  E.    With  Introduction  by  J,  M.  Mead,  Res.  Eng,; 

AT.  &S.  F.  Ry. 
Leather.  4ix7J  Inches;  4!  pages.    Price.  $1.00  net.  postpaid. 

Maintenance  of  Way  Standards 

By  F.  A.  Smith.  M.  E..C.  E. 
Cloth,  6*x73  Inches;  600  pages.  300  illustrations.    Price,  $1.?0  net.  postpaid. 

Mathematics  of  the  Paper  Location  of  a  Railroad 

By  J.  C.  L  Fish.  Asso.  M.  Am.  Soc.  C  E     Associate  Professor  of  Engineer- 
ing of  Leland  Standford.  Jr.,  University. 
Paper,  4ix7^  Inches,    Price,  25  cents. 

Telephone  Line  Construction  —  Methods  and  Cost 

By  Clarence  Mayer,  Formerly  Cost  Statistician  and  Facilities  Engineer, 
Chicago  Telephone  Company.  With  additional  data  by  J.  C  Slippy.  Con- 
sulting Telephone  Engineer. 

aoth.  6x9  Inches;  300  pages.  157  tables,  100  Illustrations.  Price,  $3.00  net 
postpaid. 

Rock  Excavation — Methods  and  Cost 

By  H.  P.    Gillette,    Editor-ln-Chlef,    Engineering  &  Contracting.  M.  Am. 

Soc.  C.  E.,  M.  Am.  Soc.  M.  E..  M.  A.  I.  .M.  E. 
Cloth,  5^x7  Inches:  3S4  pages.  56  pages  and  Illustrations.    Price,  53.00  net. 

postpaid. 

Engineering  Work  in  Towns  and  Cities 

By  Ernest  McCullough.  C.  E. 
Cloth.  6x9  Inches;  510  pages,  68  tables.  112  diagrams   and    Illustrations. 
Price,  $3.00  net.  postpaid. 


Cements,  Mortars   and  Concretes — Their  Physical 

Properties 

By  Myron  S.  Falk.  Ph.  D.  of  Columbia  University. 
Cloth  6x9  Inches;  184  pages.  Illustrated,    Price,  $2.50  net,  postpaid. 


Practical  Cement  Testing 


By  W.  Purves  Taylor.  M.  S..  C.  E. 
Cloth,  6x9  Inches;  330  pages,  58  tables;   142  Illustrations, 
postpaid. 


Price.  $3.00  net 


Concrete  and  Reinforced  Concrete  Construction 

By  Homer  A.  Reld.  -\ssoc.  A.  Am.  Soc.  C.  E.,  Assistant  Engineer,  Bureau 

of  Buildings.  New  York  City. 
Cloth.  6x9  Inches.  906  pages,  70  tables:  716  Illustrations.     Price,  $5.00   net 

postpaid.  • 

Engineers*  Pocket  Book  of  Reinforced  Concrete 

^       .  By  E.  Lee  Heldenrelch. 

Flexible  leather;  274  pages,  4Jx6Jlnches,  Illustrated,  Price,  $3.00  net,  post- 
paid. 

Concrete  Construction — Methods  and  Cost 

By  H.  p.  Gillette,  EdItor-ln-Chlef.  Engineering  &  Contracting.  M  .\m.  Soc 
C.  E..  M.  Am.  Soc.  M.  E..  M.  .\m.  I.  M.  E.,  and  Charles  S.  Hill,  C,  E, 
Managing  Editor.  Engineering  &  Contracting. 

Cloth,  6x9  Inches,  700  pages,  306  Illustrations.    Price,  $5.00  net,  postpaid. 

The  Reinforced  Concrete  Pocketbook 

By  L.  J.  Mensch.  M.  .\m.  Soc.  C.  E. 
Pull  leather;  216  pages.  4Jx6}  Inches.    Price,  S4.00  net,  postpaid. 

Reinforced  Concrete — A  Manual  of  Practice 

By  Ernest  McCullough.  M.  West.  Soc.  Eng. 
Cloth.  5x7i  Inches.  136  pages.  Illustrated.    Price,  $1.50  net,  postpaid. 

Dia|{rams  for  Desiijnin^  Reinforced  Concrete  Struc- 

tares;    Including   Diagrams  for  Reactions 

and  Strength  of  Steel  Beams 

By  G.  F.  Dodge,  M,  West.  Soc.  Eng. 
Cloth,  15JX12J,  Inches;  112  pages  48  diagrams.    Price,  $4.00  net,  postpaid. 

Concrete  Inspection 

By  Charles  Hill,  C.  E.,  Managing  Editor  Engineering  &  Contracting 
Cloth,  3ix6  Inches:  186  pages.    Price.  $1.00  net,  postpaid. 

Theory  and  Design  of  Reinforced  Concrete 

Arches 

By  .irvld  Reuterdahl.  Sc.  B..  A.M.,  Chief   of  Bridge  Department,  Engi- 
neering Department,  City  of  Spokane.  Wash. 
Cloth,  6x9  Inches;  132  pagns.    Price.  $2.00  net,  postpaid 

Concrete  Bridges  and  Culverts 

By  Henry  Grattan  Tyrrell.  C.  E. 
Flexible  leather;  272  pages,  6ix4J  Inches;    66  Illustrations, 
postpaid. 


Price.  $3.00  net. 


Solid    Bitumens  —  Their    Chemical   and    Physical 
Properties  and  Chemical  Analysis,  Together 
with  a  Treatise  on  the  Chemical  Tech- 
nology of  Bituminous  Pavements 

ByS.  F.  Peckhan,  A.  M.,  M.  .\m.  Philosophical  Soc,  M.  Soc.  Chemical  In- 
dustry. M.  Am.  Chem.  .Soc.  .\I.  Am.  I.  Chem.  Engrs. 
Cloth.  6x9  inches;  300  pages.    Price,  $5.00  net.  postpaid. 

The  Design  and  Equipment  of  Small  Chemical 

Laboratories 

By  Richard  K.  Meade.  B.  S.,  Formerly  Editor  of  The  Chemical  Engineer 
Cloth,  6x9  Inches;  144  pages.  111  Illustrations,    Price.  $2.00  net,  postpaid. 


In  Preparation 


Melan's  Steel  Arches  and  Suspension  Bridges 

Translated  by  Prof.   D.  B.  Stelnman,  Department  of  Engineering.  Ulil- 
verslty  of  Idaho 

Steel  Bridge  Desi^nin^ 

Ey  M.  B.  Wells,  C.  E..  Associate  Professor  Bridge  and  Structural  Engineer- 
ing.  Armour  Institute  of  Technology. 

Artistic  Bridge  Design 

By  H.  G.  Tyrrell,  C.  E. 

Road  Construction — Methods  and  Cost 

By  H.  P.  Gillette  and  C.  T.  Murray, 

Waterworks  Construction — Methods  and  Cost 

By  H.  P.  Gillette  and  S.  C.  Hadden. 

Inspection  of  Concrete  Construction 

By  Jerome  Cochran.  C.  F. 

Land  Drainage 

By  J.  L.  Parsons.  C.  E. 
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There  Is  No  Mystery 


about    Bermudez    Road    Asphalt -the    only    natural    lake   asphalt 
macadam  binder  for  modern  highways. 

It  preserves  its  own  'Mife"  and  the  life  of  the  road  because  it 
does  not  "bleed,"  volatilize,  or  change  in  any  way  under  climatic 
influences,  or  the  wear  and  tear  of  traffic. 

Every  change  that  the  elements  could  make  in  Bermudez  took 
place  during  the  hundreds  of  years  that  the  Bermudez  Asphalt  Lake 
yas  forming  in  \'enezuela. 

^  "^"For  centuries  the  tropical  sun  has  beaten  down  on  the  lake  from 
which  comes  Bermudez  Road  Asphalt;  wind  and  water  have  done 
their  utmost  before  Bermudez  goes  into  the  road.  That  is  why 
"it  Stays  put"  afterwards,  and  provides  certainty  and  perma- 
nence in  place  of  the  mysteries  and  variations  of  tars,  oil  residuums 
and  by-products. 

May  be  used  successfully  with  either  stone  or  gravel — pene- 
tration or  mixing  process — in  the  construction  or  resurfacing  of 
city    boulevards,    park    drives,    town    streets    and    country    roads. 

Write  for  the  Bermudez  Road  Book  and  any  information 
you  may  want  as  to  your  particular  road   problem. 

ROAD   DEPARTMENT 

The  Barber  Asphalt  Paving  Company 

Philadelphia,  Pa. 

Offices   in   all   Principal   Cities 
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Vol.  XXXX'II.    No.R, 


CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


DITCH  AND   LATERAL   DRAINS. 

Sealed  bids  will  be  received  by  the 
Auditor  or  Pottawattamie  County,  la.,  at 
Counril  Bluffs,  up  to  1:30  P.  M.,  Tues- 
day, June  IS.  Iiil2.  '  for  construction  of 
the  Wilson  ditch  aiid  lateral  drains,  in 
Harrison  County,  la.  The  main  ditch  is 
al>out  five  miles  long,  with  six  feet  bot- 
tom width:  The  estimated  excavation 
is  St.S.SOO  cubic  yards,  the  time  limit  for 
completion  is  Jan.  1,  1913.  This  work 
is  suited  to  a  small  dragline  or  other  dry 
land   machine. 

In  connection  with  the  above  main 
ditch,  six  lateral  drains  are  re'iuired; 
three  of  these  are  small  open  ditches 
with  four  feet  bottom  width,  the  total 
excavation  being  about  24.,S0O  cubic 
yards.  The  time  limit  for  completion  on 
this  work  is  December  1,  1912.  This  !.■= 
all  dry  land  work,  suitatile  for  ;i  small 
machine. 

There  are  tliree  tile  drains  rei|uiring 
the  following  ciuantities  of  material,   viz.: 

l.noo   lineal    feet  of   10-inch    tile. 

1.300   lineal   feet   of   12-inch   tile. 

1..300   lineal   feet   of   14-inch   tile. 

1..S00   lineal    feet  of   IG-inch    tile. 

1.300   lineal  feet   of  20-inch   tile. 

3.475    lineal   feet   of  24-lnch    tile. 

1    catch   basin. 

IS   manholes. 

The  contractor  will  bid  to  furnish  the 
material  and  do  the  work.  The  time 
limit  for  completion  is  December   1.   1912. 

Contractors  can  bid  for, portions  or  all 
of  the  work,  the  right  being  reserved  by 
the  Joint  Boards  of  Supervisors  of  Har- 
rison and  Pottawattamie  Coimties  to  re- 
ject  any   or   all   bids. 

The  "work  is  located  on  the  Missouri 
bottom  four  miles  southwest  from  Mis- 
souri Valley,   la. 

Plans  and  profiles  are  on  file  with  the 
County  Auditor  at  Logan.  la.,  and  with 
the  Auditor  at  Council  Bluffs.  la.,  and 
specifications,  form  of  contract  and  blank 
form  for  bidders  can  be  had  on  applica- 
tion to  either  of  those  officers  or  to  Seth 
Dean.  Construction  Engineer,  at  Glen- 
wood,    la. 

The  bids  will  be  opened  at  1:30  P.  M.. 
June  IS.  1912.  at  the  room  of  the  Board 
of  Supervisors  in  the  Court  House  at 
Council    Bluffs. 

A.   F.   GAINES. 
Auditor    of    Harrison    County,    la. 

Logan,    la..    May    2S,    1912. 


CONCRETE   AND    STEEL 
BRIDGES. 

Sealed  bids  will  be  recei\ed  b>'  the 
Board  of  Supervisers  of  Audubon  Coun- 
ty until  9  o'clock  a.  m..  June  12,  1912, 
for  the  construction  of  concrete  and 
steel   bridges  in  the  county. 

Plans  and  specifications  on  file  with 
the  County  Auditor  at  Audubon,  Iowa, 
and  the  Engineer.  C.  D.  Forsbeck.  613 
Black  Hawk  Bid,?;..  Waterloo.  Iowa. 
Each  bid  must  be  accompanied  by  a  cer- 
tified   cheek    for    two    hundred    dollars. 


U.  S.  ENGINEER  OFFICE,  Seattle. 
Wash..  May  28.  1912. — Sealed  proposals 
for  furnishing  200,000  barrels  of  Portland 
cement  will  be  received  here  until  12  m., 
July  1,  1912.  and  then  publicly  opened. 
Information  on  application.-  J.  B.  CAV- 
ANAUGH,    Major,    Engrs.  22-1 1 


WATER  WORKS  SYSTEM  AND 
SANITARY    SEWER. 

Torrington,    Wyo.,     .May    21,    1912. 

.Sealed  bids  will  be  received  by  the 
City  Council  of  the  City  of  Torrington. 
Wyo..  until  10  o'clock  a.  m.  of  Saturday, 
June  29,  1912,  for  the  furnishing  of  all 
materials  and  the  complete  construction 
of  a  water  works  system  and  a  sanitary 
sewer  system  for  the  Town  of  Torring- 
ton, Wyo.,  according  to  plans  and  speci- 
fications on  file  in  the  office  of  the  City 
Clerk  of  said  city,  and  in  the  office  of 
the  Shepperd  Engineering  Company.  726 
Majestic    Bldg..    Denver,    Colo. 

Bids  must  be  submitted  separately  on 
the   above  propositions. 

Each  bid  on  the  water  works  propo- 
sition must  be  accompanied  by  a  certified 
check    for    $1,000. 

Each  bid  on  the  sewer  proposition 
must  be  accompanied  liy  a  certified  check 
for   $1,000. 

All  necessary  information.  blank 
forms  of  proposals  and  instrtictions  to 
bidders  will  be  furnished  on  applica.tion 
to  the  City  Clerk   of  Torrington.  Wyo. 

Copies  of  plans  and  specifications  may 
be  obtained  from  the  City  Clerk  of  Tor- 
rington. Wyo..  or  tlie  Shepperd  Engi- 
neering Co.,  Denver.  Colo.,  upon  payment 
of   $5.00  per  set. 

The  right  is  reserved  to  reject  any  or 
all    bids. 

CHARLES     D.     .BRUBAKER, 
R.\LPH    PAXTON,    Mayor. 

City  Clerk. 


PROPOSALS  FOR  DREDGING. 

May  30,  1912. 
Sealed  bids  addressed  to  J.  H.  Nelms, 
Chaii'nian,  will  be  received  at  the  office 
of  the  Engineer.  Room  430.  New  Wein- 
berg t>uilding.  GreenNille,  Miss.,  by  the 
Board  of  Washington  County  Drainage 
(I'omniissioners.  to  12  m.,  July  1,  1912,  for 
the  construction  of  about  nineteen  miles 
of  dredge  ditch  ranging  from  twenty-six 
to  fifty-six  feet  bottom;  approximate 
quantities  1,900,000  cubic  yards.  Also  for 
the  clearing  of  two  natural  streams  ag- 
.gregating  about  seventeen  miles.  Plans, 
pi'ofiles  and  specifications  are  on  file  at 
the  office  of  the  Engineer,  and  can  be 
fin-nished  on  application.  A  certified 
check  for  J.'j.OOO.OO  must  accompany  each 
bid.  The  right  is  reserved  to  reject  any 
or  all  bids,  or  to  let  the  work  as  may  ap- 
pear to  be  for  the  best  interest  of  the 
district. 

THE    WASHINGTON    COUNTY    DRAIN- 
AGE   COMMISSIONERS. 
B.   B.   GORD.XN,   Chief  Engineer. 
Green^'ille.    Miss. 


TREASURY  DEPARTMENT.— Office  of 
the  Supervising  .Architect.  Washington, 
D.  C,  May  27.  1912.  Sealed  proposals  will 
be  received  at  this  office  until  3  o'clock  p. 
m.,  on  the  10th  day  of  July,  1912.  and  then 
opened  for  the  extension,  remodeling,  etc. 
(including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring 
system  and  interior  lighting  fixtures)  of 
the  United  States  postoffice  at  Lansing, 
Mich.  This  extension  is  about  38  by  74 
feet,  two  stories  and  basement,  stone 
faced,  slate  roof,  fireproof  construction. 
Drawings  and  specifications  may  be  ob- 
tained from  the  custodian  at  Lansing. 
Mich.,  or  at  his  office,  in  the  discretion  of 
the  Supervising  Architect.  JAMES  KNOX 
TAY'LOR,     Supervising    Architect. 


SEWERS      AND      SEWAGE     Is. 
POSAL  WORKS.  I 

Sealed  proposals  will  be  recei\'ed  'oy^.e 
Board  of  Public  Works  of  the  Cit;n( 
Sturgis.  Michigan,  until  twelve  o'cth 
(noon)  Tuesday,  June  ISth.  1912,  for  ji- 
nisiiing  the  materials  and  labor  reqi^ 
in  building  a  system  of  sewers,  comprlfig 
approximately  40,000  feet  8  to  18-iii. 
3,000  feet  30-inch,  a  sewage  pumping  a- 
tion   and  a  sewage  disposal  plant. 

All  bids  must  be  made  upon  the  priid 
forms  prepared  for  the  purpose  andn- 
closed  in  a  sealed  envelope,  directeto 
the  Board  of  Public  Works,  and  endojd 
on  the  outside  of  the  envelope,  "Proiai 
for  Sewers." 

Each    bid    must    be    accompanied 
certified  check  for  sewers  $2,000,  disj  i: 
plant    $500.    pumping    station    $50.     a:  a 
guarantee  of   good   faith. 

Plans  and  specifications  for  the  \rk 
can  be  seen  at  the  office  of  the  Boarof 
Public  Works  and  at  the  office  of  GC'S. 
Pierson,  Engineer,  Kalamazoo,  Mich. 

The  City  of  Sturgis  reserves  the  riglto 

reject   any   bid    and    all   bids   and   to   i- 

sider  the    qualifications   of  bidders  ine- 

termining  the  award  of  the  contract. 

BOARD  OF  PUBLIC  WORKS, 

Sturgis,  Mil. . 


STREET  MPROVEMENT. 

Bids  for  the  improvement  of  appi)- 
mately  one  and  one-half  miles  of  str'* 
by  grading,  curb  and  guttering,  %i 
paving  with  asphalt,  will  be  reeelveuy 
the  City  Recorder  of  Salt  Lake  City,  Ik, 
until  10  o'clock  a.  m.,  June  21th,  i. 
The  approximate  yardage  to  be  lai  is 
35,000  sq.   yds. 

Plans  and  specifications  can  be  see  it 
the  office  of  the  City  Engineer,  or  c(|ea 
may  be  obtained  upon  receipt  of  a  '00 
deposit. 

By  order  of  the  Board  of  Coms- 
sioners. 

NOBLE  WARRUM 
City   Record 


CONCRETE  SEWER. 

Burlington,  loft 
Bids   for   the  construction   of   1,065  8t 
of    16-foot    reinforced    concrete   arch  sf- 
er   will    be   received   at    the   office  of  le 
City  Clerk  up  to  9  a.  m..  June  17,  191 
For  plans  and   specifications   addre.* 
H.     G.    VOLLMER. 
City   Engines 


TRACK  LAYING  TO  LET. 

TO  LET— 35  miles  of  track  lavinfii 
the  Gainesville  &  Northwestern  Rail-V 
out  of  Gainesville,  Ga.  Address  Burk* 
Joseph.    Cape  Girardeau.  Mo. 


DEPARTMENT  OF  THE  INTERIO- 
United  States  Reclamation  Ser  | 
Washington,  D.  C,  June  1.  1912.  Se;0 
proposals  will  be  received  at  the  omc" 
the  Ignited  States  Reclamation  Sere. 
Elephant  Butte,  New  Mexico,  unt;  - 
o'clock  p.  m.,  June  20,  1912.  for  furnls  iS 
ball  mills,  tube  mills,  a  rock  crushe  * 
rotary  dryer  and  a  mixing  and  weig '» 
machine  for  a  sand-cement  plant  on " 
Rio  Grande  Project.  New  Mexico-Te»- 
For  particulars  address  the  U.  S.  KtJ" 
mation  Service.  Elephant  Butte,  -f 
Mexico,  or  Washington,  D.  C.  F. » 
NEWELL,   Director. 


lune  5.  1912. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SEALED  PROPOSALS 
For  Construction  of  Cook  County  Hospital 
General  Work. 
Sealed  proposals  are  Invited  by  the 
Board  of  Commissioners  of  Cooli  County 
for  the  furnishing  of  all  labor,  materials, 
roachlnerv.  apparatus,  implements,  etc.. 
escept  that  portion  contained  in  the  plans 
and  specifications  for  plumbing  work,  re- 
quired in  the  erection  and  completion  of 
the  new  Cook  County  Hospital,  to  be  lo- 
cated on  blocks  1  and  2  of  David  Cod- 
wise's  Subdivision  of  the  East  Seventy- 
four  and  Fifty-two  hundredths  (74.52) 
acres  of  the  West  one-half  (Va)  of  the 
Southeast  one-quarter  (M)  of  Section 
eighteen  (IS),  Township  thirty-nine  (39). 
Range  fourteen  (141.  East  of  the  third  P. 
M.  comprising  twelve  and  two  hundred 
Bfty-three  thousandths  (12.253)  acres  and 
bounded  by  Harrison  Street  on  the  North. 
Polk  Street  on  the  South,  Wood  Street  on 
Ihe  East  and  Lincoln  Street  on 
the  West,  in  the  City  of  Chicago,  and 
State  of  Illinois,  in  accordance  with  draw- 
ngs  and  specifications  with  addenda  No.  1 
to  said  specifications,  prepared  by  Paul 
Serhardt.  County  Architect,  which  plans 
and  specifications  with  addenda  No.  1  to 
'  specifications  may  be  obtained  in  my 
Room  519,  Cook  County  Court 
■  Chicago,  III. 
Contractors  desiring  to  figure  on  this 
Kork  roust  deposit  sum  of  Two  Hundred 
ind  Fifty  ($250.00)  Dollars,  which  must  be 
in  the  form  of  currency  or  certified  check 
made  payable  to  the  order  of  P.  J.  Mur- 
ray. Superintendent  of  Public  Service,  for 
jach  set  of  plans  and  specifications,  which 
imount  will  be  receipted  for  and  returned 
to  them  upon  the  return  in  good  order  of 
ill  plans  and  specifications. 

Proposals  must  be  made  on  the  regular 
irinted  form  to  be  obtained  in  my  office, 
loom  519,  Cook  County  Court  House,  and 
Tiust  be  enclosed  in  envelope  furnished 
or  the  purpose,  which  must  be  sealed, 
iroperly  indorsed  and  addressed  to  P.  J. 
Vlurray,  Superintendent  of  Public  Ser- 
ice.  Room  519.  Cook  County  Court  House. 
Each  bid  must  be  accompanied  by  a  de- 
josit  of  Fifty  Thousand  Dollars  ($50,000), 
rhich  must  be  in  the  form  of  currency  or 
ertified  cneck  made  payable  to  the  order 
>f  Peter  Bartzen,  President  of  Board  of 
Commissioners  of  Cook  County,  and  must 
»e  drawn  upon  some  banking  institution 
'f  good  standing  doing  business  in  Cook 
^ounty.  which  deposit  will  be  returned  to 
he  bidder  if  his  bid  is  rejected:  or,  if 
lis  bid  is  accepted,  upon  bidder  entering 
nto  contract  with  Cook  County  and  giv- 
ng  such  bond  as  may  be  required  for 
he  satisfactory  performance  of  the  same 
vithin  five  days  from  date  of  notification 
hat  said  contract  and  bond  are  ready  for 
ignature.  Should  the  bidder  fail  to  enter 
nto  said  contract  and  bond  within  five 
5)  days  from  date  of  notification  that 
aid  contract  and  bond  are  ready  for  exe- 
■utlon,  said  deposit  shall  be  retained  by 
;ook  County,  not  as  a  forfeiture  but  as 
liquidated  damages  which  the  owner  will 
uffer  by  reason  of  such  default. 
Bids  will  be  received  in  my  office  up  to 
00  p.  m.,  Wednesday,  June  12,  1912,  and 
(Oust  be  deposited  in  the  box  provided  for 
hat  purpose,  said  bids  to  be  transmitted 
,0  the  Board  of  Commissioners  of  Cook 
;:ounty  at  2:00  p.  m.,  by  whom  they  will 
■e  publicly  opened. 


'^'.i  I'id  will  b<.  ronsldered  unless  the  bid- 
der gives  Siitisfaciory  proofs  of  his  ability 
to  execute  an  enterprise  of  this  magni- 
tude. 

The  work  called  for  by  the  plans  and 
specifications,  with  addend.a  No.  1  to  said 
specifications,  must  be  delivered  complete 
in  all  respects  within  the  time  stated  in 
the  Instructions  to  Bidders. 

Consideration  will  be  given  to  proposals 
for  delivering  the  work  complete  before 
the  time  stated  in  the  Instructions  to  Bid- 
ders. 

Firms  bidding  will  give  the  names  of  in- 
dividuals comprising  same  and  corpora- 
tions bidding  will  give  the  names  of  their 
e.xecutive  officers  and  names  of  officials 
authorized  to  e.\ecuie  contracts  on  behalf 
of  the  corporation. 

The  right  is  resei-ved  to  reject  all  bids. 

By  order  of  the  Board  of  Commlssloner.=! 
of  Cook  County. 

P.  J.  MURRAY, 
Superintendent  of  l'"i.ii"  Sf.-\i.- 


CONCRETE  SUB-CONTRACTORS 
WANTED. 
We  have  about  twenty  thousand  cubic 
yards  of  concrete  work  distributed  in 
small  bridges,  abutments,  headgates. 
drops,  etc.,  which  we  will  let  to  responsi- 
ble contractors  in  quantities  to  suit  at 
good  prices. 

JANSET    BROS.-BOOMER    &    HUGHES, 
1-2  Mackie  Bldg.. 
Calgary,  Alberta. 


PROPOSAL. 

Fort  Bliss,  Texas,  May  17,  1912. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived until  12  Noon,  June  10,  1915, 
and  then  opened  for  furnishing  Ial>or  and 
material  for  constructing  sewer  pipe  line 
connecting  outfall  sewer  at  Fort  Bliss 
with  sewerage  system  of  El  Paso.  Texas. 
Information  furnished  upon,  application. 
Envelopes  containing  proposals  to  be  in- 
dorsed "Proposals  for  Sewer  Pipe  Line" 
and  addressed  to  constructing  quarter- 
master, 

CAPT.  ROBERT  J.  BEANET. 
Constructing  Quartermaster. 


SOTICE  TO   PAVING  CONTRAC- 
TORS. 

Sealed  bids  will  be  received  by  the 
President  and  Board  of  Trustees  of  the 
Village  of  Dolton.  Illinois,  until  8  o'clock 
p.  m,  of  June  10,  1912,  and  then  pub- 
licly opened,  for  the  paving  of  certain 
streets  as  follows:  A  16-foot  pavement 
on  Lincoln  Avenue  and  Chicago  Street, 
being  630  rods,  more  or  less.  Specifica- 
tions may  be  had  from  the  Village  Clerk 
or  W.  F.  Propper.  911  Ashland  Block, 
Chicago. 

Each  bid  must  be  accompanied  with 
a  certified  check  for  the  sum  of  $1,200.00. 
The  Village  Board  reserves  the  right  to 
reject  any  or  all  bids  received.  A  real 
estate  bond  acceptable  to  the  Village 
Board  for  50  per  cent  of  the  contract  price 
will  be  required. 

WILLIAM   G.   DOLTON, 

Village  Clerk, 
Dolton,    Cook   County,   Illinois, 


NOTICE    OF    LETTING    DRAIN- 
AGE CONTRACT. 

Sealed  proposals  for  the  construction  of 
drainage  canals  in  the  Back  Swamp  and 
Jacob  Swamp  Drainage  District,  near 
Lumberton,  N,  C,  will  be  received  by 
the  drainage  commissioners  of  said  dis- 
trict at  Lumberton,  N.  C,  up  to  12 
o'clock  M..  June  12,  1912,  and  at  that 
time  they  will  be  publicly  opened  and 
read.  Each  proposal  shall  be  inclosed  in 
a  scaled  envelope  and  addressed  to  the 
chairman  of  the  Board  of  Drainage 
Commissioners  of  the  Buck  Swamp  and 
Jacob  Swamp  Drainage  District,  Lum- 
berton. N.  C,  endorsed  "Proposal  for 
Constructing   Drainage    Canals.  " 

E^ch  proposal  shall  be  accompani-d  by 
a  certified  check,  drawn  payable  to  the 
order  of  the  chairman  of  the  Board  of 
Drainage  Commissioners,  in  the  amount 
of  $1,000;  this  check  to  be  an  evidence  of 
the  good  faith  of  the  bidder  and  to  be 
held  as  liquidated  damages  in  case  the 
award  is  made  and  the  contract  and 
bond  are  not  entered  into  promptly. 
Checks  of  unsuccessful  bidders  will  be 
returned  as  soon  as  the  award  is  made. 

Specifications  and  blank  forms  "f  pro- 
posals will  be  furnished  upon  application, 
and  a  full  set  of  maps,  plans  and  pro- 
files may  be  seen  at  the  office  .if  the 
Drainage  Commissioners,  or  at  the  office 
of  the  Attorney  for  the  Drainage  Com- 
missioners, at  Lumbertoa    N.  C. 

The  approximate  length  of  these  canals 
is  52  miles,  and  the  approximate  yardage 
to  be  excavated  is  1,240.400  cu.  yds.  The 
work  must  be  finished  within  two  years 
from  the  letting  of  the  contract  and  the 
commissioners  will  require  three  dredges 
to  be  operated  at  the  same  time. 

The  work  will  be  let  either  as  a  whole 
or  In  sections,  but  no  bid  will  be  consid- 
ered for  less  than  one-third  of  the  entire 
work.  Bidders  may  submit  bids  for  the 
whole  of  said  work  or  for  one-third  there- 
of. The  right  is  reserved  to  reject  any 
and  all  bids. 

G.    B.    SELLERS, 

Chairman  for  Board  of  Commissioners. 
THOMAS  L.  JOHNSON. 

Attorney  for  Drainage  District. 

The  Board  of  Drainage  Commissioners 
of  the  Keach  Drainage  &  Levee  District 
of  Carrollton.  Illinois,  will  receive  plans 
and  proposals  for  a  forty-eight  inch  pump 
and  engine  for  their  District.  Address  A. 
W.  Baldwin  or  Loren  McKee,  Carrollton, 
Illinois. 


Mammoth  Hot  Springs,  Wyo.,  May  1,^, 
1912.  Sealed  proposals  in  triplicate,  will 
be  received  here  until  2  P.  M.  June  10, 
1912.  and  then  publicly  opened,  for 
furnishing  labor  and  materials  for  con- 
structing Annex  to  Hospital,  including 
plumbing,  heating,  electric  wiring  and 
fixtures,  at  Fort  Yellowstone.  Wyo.  In- 
form,ation  furnished  on  application.  En- 
velopes containing  proposals  to  be  in- 
dorsed "Proposals  for  Annex  to  Hospital" 
and  addressed  to  Constructing  Quarter- 
master. 


Mammoth  Hot  Springs,  Wyo.,  May  15, 
1912.  Sealed  proposals  in  triplicate,  will 
be  received  here  until  2  P.  M.  June  10, 
1912,  and  then  publicly  opened,  for 
furnishing  and  installing  pews  and  other 
furniture  in  Chapel  at  Fort  Yellow-stone, 
Wyoniing.  Information  furnished  on  ap- 
plication. Envelopes  containing  propos- 
als to  be  indorsed  "Proposals  for  Furni- 
ture in  Chapel"  and  addressed  to  .the 
Constructing  Quartermaster. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SUBSTRUCTURES     FOR     STEEL 
VIADUCTS. 

Bids  will  be  recei\'ed  lj>'  the  General 
Manager  Ft.  Dodge,  Des  Moines  &  South- 
ern, for  the  construction  of  the  concrete 
substructure  tor  Steel  Viaduct  Bridge  ->4 
North  of  Boone,  la. 

Bids  will  be  received  until  i:i  o'clock. 
noon,  June  S,  1912.  Each  bid  must  be  in 
accordance  with  the  form  of  proposal  as 
furnished  by  General  Manager,  and  ac- 
companied by  a  certified  check  of  $100  on 
some  reliable  bank  of  Boone,  pa.vable  to 
the  Ft.  Dodge,  Des  Moines  &  Southern,  to 
be  forfeited  if  the  successful  bidder  fails 
to  enter  the  contract. 

The  proposed  work  consists  of  two 
abutments  and  twenty-eight  piers  con- 
taining approximately  740  yards  of  con- 
crete. 

Plans  and  specifications  may  be  ob- 
tained  from   Chief  Engineer,   Boone,   la. 

Two  bids  will  be  received,  one  for  con- 
crete with  broken  stone  and  one  tor  con- 
crete  with   gravel. 

The  right  to  reject  any  and  all  bids  is 
reserved.  Proposals  should  be  enclosed 
in  a  sealed  envelope  and  marked  "Pro- 
posal for  Substructure  Steel  Viaduct 
Bridges." 

C.  H.  CROOKS,  Gen.  Mgr., 
Ft.  Dodge,  Des  Moines  &  So.  R.  R. 

Boone,   Iowa. 


PAVING    MATERIALS. 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  Village  Recorder  of  Chisholm. 
Minn.,  up  to  5  p.  m.  of  Wednesday,  .June 
12,  for  the  construction  complete  of  about 
12,950  sq.  yds.  of  paving.  Bids  will  also 
be  received  on  the  material  only  for  each 
pavement.  The  pavement  on  which  bids 
will  be  received  are  sandstone,  bitulithio. 
creosoted  wood  blocks,  donnellite,  grano- 
crete  and  brick. 

Plans  and  specifications  can  be  seen  at 
the  offices  of  the  Village  Recorder  and 
Engineer.  .^11  bids  must  be  on  form  of 
proposal   furnished   by   the   village. 

A  certified  check  for  five  per  cent  (.")';;) 
of  the  amount  of  bid.  made  pa.vable  to  the 
Village  of  Chisholm,  Minn.,  must  accom- 
pany each  bid. 

The  right  is  reserved  to  reject  any  and 
all  bids  or  to  accept  any  bid  considered 
advantageous  to  the  village. 

F.    C.    LANG, 
Village  Engineer. 


OFFICE  OF  CONSTRUCTING  QU.A.R- 
TERMASTER.— Fort  Huachuca,  Arizona, 
May  9,  1912.— Sealed  proposals  will  he  re- 
ceived here  until  10  a.  m.  June  12,  1912, 
and  then  publicly  opened,  for  construction 
complete  of  eight  inch  steel  water  pipe 
line  approximately  eight  and  one-half 
miles  long.  Deposit  of  $10  required  (o  in- 
-sure  return  of  plans  and  specifications. 
Information  on  application.  J.  L.  JOR- 
DAN, Capt.  and  Quartermaster,  U.   S.   A. 


Fort  Hancock,  N.  J..  June  1,  1912.  Sealed 
propo.sals,  in  triplicate,  will  be  received 
here  until  12  ni.,  June  ir..  1912,  and  then 
opened,  for  Installins  electric  lightins' 
system  and  apparatus  in  power  plant.  In- 
formation furni.shed  ..n  application.  En- 
velopes containing  proposals  should  b.> 
indorsed  "Proposals  for  Installing  Electric 
Lighting  System"  and  addressed  to  Quar- 
termaster. 


PUMPING      MACHINERY,      JEF- 
FERSON   PARK    PUMP- 
ING STATION. 

Chicago,  May  28,  1912. 

Sealed  proposals  will  be  received  by 
the  city  of  Chicago  until  11  a.  m.,  Tues- 
day, June  11,  1912,  at  room  406,  City  Hall, 
for  pumping  machiner>',  consisting  of 
three  triplex  single  or  double  acting 
pumps,  or  duplex  double  acting  pumps, 
each  of  a  capacity  of  one  million  gallons 
per  24  hours,  against  a  working  head  of 
140  ft.,  driven  by  single  cylinder  internal 
combustion  engines,  each  of  35  horse  pow- 
er using  kerosene  fuel.  The  pumps,  en- 
gines and  auxiliaries  are  to  be  delivered 
and  erected  complete  and  ready  to  run 
at  Jefferson  Park  Pumping  Station  at 
4440  N.  47th  Ave.,  Cliicago.  according  to 
plans  and  specifications  on  file  in  the 
office  of  the  department  of  public  works 
of  said  city,  room  406,  City  Hall. 

Proposals  must  be  made  out  upon 
blank  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposal  for  Pumping  Machinery,  Jef- 
ferson Park  Pumping  Station,"  and  be 
accompanied  with  $500  in  money  or  a 
certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  city  of  Chicago  and  made 
payable  to  the  order  of  the  commissioner 
of  public  works. 

The  commissioner  of  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  of 
public  works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names  as  well  as  the  name 
of  the  firm,  with  their  address. 

L.    E.    McGANN. 
Commissioner    of    Public    Works. 


CONSTRUCTION  OF  A  BRICK 
ROADWAY. 

Sealed  bids  or  proposals  will  be  re- 
ceived by  the  Road  Commissioners  of  the 
Wheeling  and  Union  Turnpike,  at  the  of- 
fice of  the  County  Auditor,  St.  Clairsville, 
Ohio,  until  10  o'clock  a.  m..  June  17.  1912. 
for  the  construction  of  a  brick  roadway, 
with  concrete  berms,  from  Bannock  and 
Flushing  Pike,  near  Bannock,  to  the 
Flushing  and  Morristown  Road,  about 
one-Quarter  of  a  mile  north  of  Mt.  Hope 
school  house,  a  distance  of  5.6  miles,  di- 
vided into  two  sections,  as  described  by 
the   specifications. 

Proposals  must  be  made  out  on  blanks 
furnished  gratuitously  upon  application 
and  must  be  accompanied  with  a  bond  or 
certified  check  on  some  solvent  bank  in 
the  sum  of  five  hundred  ($500)  dollars, 
payable  to  the  Road  Commissioners,  as  a 
guarantee  that  a  contract  will  be  en- 
tered into  if  the  proposal  be  accepted. 

Plans  and  specifications  may  be  seen 
at  the  office  of  the  County  Auditor,  St. 
Clairsville,  Ohio,  at  the  residence  of  H. 
K.  Lodge,  near  Bannock.  Ohio,  or  at  the 
office  of  D.  A.  Elkin,  Engineer,  Bellaire. 
Ohio. 

The  right  is  reserved  to  reject  any  and 
all    bids. 

All  proposals  must  be  in  sealed  envel- 
opes, marked  on  the  outside.  "Paving 
Bids,"  and  must  be  addressed  to  H.  K. 
Lodge,  Clerk  for  the  Road  Commissioners. 
St.   Clairsville,  Ohio. 

H.  K.  LODGE. 
Clerk  of  the  Road   Commissioners. 


NOTICE   FOR   BIDS. 

Notice  is  hereby  given  that  sealed  ids 
will  be  received  by  the  Board  of  Ccity 
Commissioners  of  Twin  Falls  Coin 
Idaho,  up  to  10  o'clock  A.  M.,  Jun47, 
1912,  for  the  furnishing  of  all  mat^ 
and  labor  tor  the  construction  of  two  eel 
bridges  across  Rock  Creek  Canyon.;  In 
Twin  Falls  County,  No.  1  to  be  locatoat 
or  near  the  section  line  between  Sec  nt 
21  and  22,  Town  10  South,  Range  17  IB, 
M.,  and  No.  2  at  or  near  the  section  n« 
between  Sections  8  and  9,  Town  10  Sc;h, 
Range  17  E.  B.  M.,  said  bid  to  be  accj. 
ing  to  specifications  furnished  by  the  d- 
ders.  Each  bid  to  be  accompanied  1  a 
certified  check  in  a  sum  equal  to  lOei 
cent  of  the  amount  of  the  bid;  cbk 
made  payable  to  the  Treasurer  of  liil 
Falls  County,  Idaho,  as  a  guarante<of 
good  faith  on  the  part  of  the  bidder  th  U 
awarded  the  contract  he  will  forth'Ji 
accept  the  same  and  will  enter  into  a  u- 
tract  under  bond  within  ten  days  'Ji 
the  Board  of  County  Commissionerisf 
Twin  Falls  County,  Idaho,  and  if  he  Jl 
to  do  so  said  guarantee  of  10  per  cent  11 
be  forfeited  to  said  Twin  Falls  Coum;i« 
liquidated  damages  to  be  used  for  le 
benefit  of  the  Road  and  Bridge  funtil 
said  county. 

Separate  bids  shall  be  submitted  0 
each  bridge.  Bids  to  be  sealed  t 
marked  "Proposal  to  construct  Bt 
Creek  Bridge  No.  1";  "Proposal  to 
struct  Rock  Creek  Bridge  No.  2," 
dressed  to  O.  G.  Zuck,  Chairman,  .i 
mailed  to  E.  J.  Finch,  Clerk,  Twin  Fu, 
Idaho,  so  that  bids  will  be  on  file  with  id 
clerk  on  the  date  first  above  mentione' 

Profiles  will  be  furnished  on  appl- 
tion  to  the  clerk  of  the  Board  of  Couy 
Commissioners.  The  Board  reserves  e 
right  to  reject  any  and  all  bids. 

By  order  of  the  Board  of  County  C(- 
missioners.  Twin  Falls  County,  Idaho. 

Dated   Twin  Falls,    Idaho,   May  14,  1. 
O.  G,  ZUCK,  Chairmai 
-fittest: 

E.   J.   Finch.   Clerk. 


NOTICE  OF  CIVIL  SERVICE  E 

AMINATIONS. 

Chicago,    May  27,  1912 

The  Civil  Service  Commission  of  1: 
city  of  Chicago  will  hold  an  examinatv 
for  expert  on  S.vstem  and  Organizati' 
engineering  service  in  Room  1006  C 
Hall,  Chicago,  June  7  and  8,  1912.  1 
salary  of  this  position  is  $3,000  per  a 
num,  and  persons  living  outside  of  I 
city  will  be  permitted  to  take  the  exa; 
ination. 

Applications  will  be  mailed  on  writt 
request  sent  to  the  Commission.  Roi 
610  City  Hall.   Chicago,  III. 


SEW£-R    CONSTRUCTION. 

Sealed    proposals    will    be    received 
the    Sewer    Commissioners    of    Sandpoi 
Idaho,     for    the    necessary    material    a 
labor     in     laying     about     23,000     feet 
Sewers. 

Bids  will  be  received  until  12  o'clo 
noon.  June  15.  1912,  and  then  publU 
opened. 

Information   on   application. 

WM.    J.    COSTELLO,    Clerk, 
Sewer  Commission. 
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ainage  Ditch  Maintenance. 

in  this  issue  a  brief  discussion 

ant  and  a  much  neglected  feature 

work.      This    feature    is    ditch 

There  is  really  no  literature  on 

h  maintenance.     Examination  of 

s  on  drainage  engineering  reveals 

n  of  the  subject.    Search  through 

.rature  is  rewarded   with  only  a 

,  .,,i  general  articles.     These   condi- 

c  not  strange.     There  is  no  drainage 

aintenance   in    .\merica.      Ditches    are 

I  ly  being  redug  after  having  silted  up 

ypqrs    until    almost    useless,    but    this 

fie  called   maintenance.     We   im- 

would  be  difticult  to  discover  a 

;ge   ditch    system    in   the    United 

owners  give  it  regular  systematic 

..   similar,   we   say.   to   that   which 

I  roadbed,  or  even  an  irrigation  system, 

1     These  are  not  diplomatic  assertions 

j  but  we  have  been  unable  to  discover 

I   which  indicates  that  they  are  untrue. 

Ire  any  obvious  reason  why  a   system 

iage  ditches  may  be  exempt  from  the 
of  up-keep?     There  certainly  is  not. 
soil   ditch   is    particularly    subject    to 
■    ■"     because    it    is    built    more    fre- 
not  in   such   a  manner  that   ae- 
..  .a  invited.     To   maintain  its   form 
I   channel  must  have,  above  all  things, 
de  slopes.     To  keep  from  being  silted 
rth  channel  must  have  a  grade  which 
^-  a  silt-carrying  current,  and  must  be 
■  nds  and  valleys  which  interrupt 
The  truth   of  these   statements 
ubted. 

lage    ditches    are    not    dug    in    a 

1  gives  their  channels  stable  side 

infrequently  no  attempt  is  made 

,  ....  sides  at  all.     In  both  cases  nattire 

:  matter  in  hand  and  secures  equilib- 

caving  the  banks.    The  job  is  seldom 

ne.  whatever  else  may  be  in  its  favor. 

re  ver)'  good   engineers   who   believe 


that  nature  should  be  left  to  do  the  side  slop- 
ing. They  allow  for  it  by  digging  the  chan- 
nel originally  much  larger  than  the  volume 
of  water  to  be  carried  demands.  If  this 
surplus  channel  section  is  not  provided  the 
channel  is  injuriously  constructed  when  nature 
slopes  the  sides.  In  any  case  nature  sloped 
ditches  are  bound  to  have  sides  and  bottom 
irregularities  which  induce  silting. 

Most  drainage  ditches  do  not  have  suthcient 
fall  to  give  a  silt-carrying  current.  Quite 
frequently  there  is  no  remedy  for  this  fault. 
Nature  often  has  not  provided  the  difference 
in  elevation  necessary  for  the  required  fall. 
Here,  then,  the  ditch  must  be  dug  as  it  can 
be.  and  not  as  the  theory  of  silt-carrying,  cur- 
rents indicate  that  it  should  be  dug.  Some- 
times, however,  when  proper  ditch  fall  is  quite 
possible,  it  is  not  secured.  More  often  the 
ditch  is  laid  out  with  unnecessary  bends,  or 
grade  bumps,  or  both.  .\\\  of  these  conditions 
induce  silting. 

It  is  clear  from  what  has  been  said  that 
free  drainage  ditches  can  be  expected  to  "re- 
seve  their  efficiency  as  conduits  for  long  pe- 
riods without  repairs.  They  are,  indeed,  no 
different  in  this  respect  from  roads  or  railway 
track,  or  any  other  engineering  structure. 
They  gradually  deteriorate  and  decrease  in 
efficiency  as  they  grow'  old.  In  the  case  of 
roads  and  railways  deterioration  is  met  by 
periodical  and  systematic  maintenance  repairs, 
and  efficiency  is  thus  not  allowed  to  decrease. 
This  logical  business  method  is  practically 
never  adopted  for  drainage  ditches.  They 
are  allowed  to  cave  and  silt  up  and  to  become 
choked  with  vegetation  until  they  no  longer 
carry  off  the  water,  and  then  thev  are  recon- 
structed to  begin  another  similar  cycle  of  life. 
There  is,  as  we  asserted  previously,  no  drain- 
age ditch  maintenance  in  .America. 

Recently  drainage  officials  have  begun  to 
assert  their  discontent  with  the  conditions  as 
they  exist  and  to  urge  a  more  businesslike 
up-keep  of  ditch  property.  No  one.  however, 
seems   to  have  a  vcrv  clear  idea  of  how  to 
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systematize  ditch  maintenance,  or  of  how  to 
perform  the  necessary  work,  or  of  how  much 
it  will  cost.  The  writer  of  the  article  re- 
ferred to  above  quotes  some  isolated  cost  fig- 
ures for  ditch  cleaning,  but  they  are  admittedly 
of  uncertain  value.  Data  are  badly  needed  on 
this  question  and,  indeed,  on  the  whole  orob- 
lem  of  ditch  maintenance.  Drainage  engineers 
having  experience  can  do  valuable  service  by 
publishing  it.  We  should  be  glad  to  publish 
and  pay  for  practical  working  articles. 


Puzzuolana-Portland   Cement  for   Ma- 
rine Construction. 

Notable  succe.-s  in  obtaining  a  concrete 
which  resists  the  attack  of  sea  water  is  being 
claimed  by  Italian  engineers.  This  concrete 
is  made  from  a  cement  got  bv  mixing  ground 
puzzuolana  with  ordinary  Portland  cement. 
In  a  general  di.scussion  of  the  value  of  this 
mixture,  which  was  published  in  our  issue  of 
May  29,  1912,  Mr.  L.  Luiggi.  a  prominent 
Italian  authority  on  marine  construction,  as- 
serts emphatically  that  the  ordinary  problems 
of  sea  water  distintegration  of  concrete  are 
solved  by  the  mixed  cement.  In  another  col- 
umn of  this  issue  we  describe  a  breakwater 
structure  in  which  all  of  the  concrete  was 
made  of  puzzuolana-Portland  cement.  This 
confidence  of  the  Italian  engineers  is  deserving 
of  attention  by  builders  of  marine  works  of 
concrete. 


A  Correction. 


Our  attention  is  called  to  a  typogriaphical 
error  in  our  issue  of  May  15th,  page  543.  in 
the  article  entitled  ''Cost  of  Hauling  With 
a  Motor  Truck  in  .Vrizona."  The  error  con- 
sisted in  the  omission  of  a  decimal  point  in 
the  figure  giving  the  cost  per  ton  mile.  The 
corrected  figure  should  be  0.75  cts..  or  J4 
of  1  ct.  per  ton  mile. 


652 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVII. 


Annual    Convention    of   the    American 
Water  Works  Association. 

The  'S2d  anmial  convention  of  the  American 
Water  Works  Association  was  held  in  Louis- 
ville, Kentucky,  on  June  3  to  June  7,  inclusive. 

The  activities  of  members  of  the  associa- 
tion were  limited  to  such  matters  as  registra- 
tion and  committee  meetings  on  Monday. 
The  business  ot  the  convention  was  formally 
taken  up  on  Tuesday  morning.  Mr.  Ale.xander 
Milne,  superintendent  of  water  works  in  St. 
Catherines.  Ontario,  who  has  been  president 
of  the  association  during  the  past  year,  was 
detained  at  home  on  account  of  important 
construction  work  now  in  progress  in  his 
department.  His  annual  address  was  read  by 
the  secretary. 

The  committee  on  standard  specifications 
for  wrought  iron  pipe  made  a  satisfactory 
progress  report.  This  committee  is  endeavoring 
to  furnish  a  simple  test  whereby  wrought  iron 
pipe  may  readily  be  distinguished  from  steel 
pipe.  A  field  test  for  determining  the  quality 
of  wrought  pipe  is  another  aim  of  this  com- 
mittee. The  report  of  the  committee  on  uni- 
form annual  reports  ,and  accounts,  made  a 
year  ago  and  held  over  to  this  convention, 
was  accepted  by  the  association.  The  com- 
mittee on  the  creation  of  a  National  Bureau 
or  Department  of  Health  made  a  progress 
report.  They  were  further  instructed  to  fos- 
ter such  legislation,  and,  if  possible,  to  have 
engineers  named  for  important  official  posi- 
tions in  the  department  when  it  is  established. 

The  Committee  on  Depreciation  made  a 
progress  report.  Tlie  recommendations  of 
the  committee  relative  to  methods  of  charging 
ofif  depreciation  will  be  put  in  shape  for  pub- 
lication in  the  present  volume  of  the  proceed- 
ings of  the  association.  In  the  absence  of 
the  chairman,  Mr.  Metcalf,  Mr.  Alvord  spoke 
for  the  committee  and  presented  an  outline  of 
the  points  under  consideration.  He  spoke  of 
the  wide  difference  in  the  percentage  charged 
off  as  depreciation  in  various  water  depart- 
ments and  of  the  corresponding  understanding, 
or  lack  of  understanding,  of  the  meaning  of 
the  term.  He  pointed  out  that  if  two  per  cent 
per  annum  is  charged  off  per  annum,  that  two 
per  cent  should  lie  in  the  form  of  a  tangible 
asset  of  the  department.  He  further  called 
attention  to  the  fact  that  the  word  should  have 
more  than  a  bookkeeping  significance  and  that 
to  write  "two  per  cent  depreciation"  on  a 
piece  of  paper,  to  be  waved  in  the  air,  was 
of  no  value  unless  based  on  a  tangible  asset 
in  the  form  of  cash,  property,  or  otherwise. 
This  precipitated  a  spirited  discussion,  in 
which  many  members  participated.  Many  sub- 
jects of  interest  to  the  members  were  dis- 
cussed besides  the  question  of  depreciation. 
Water  rates  to  large  and  small  consumers 
and  depreciation  were  the  chief  topics  touched 
upon  in  this  discussion.  The  point  was  made 
by  Mr.  Leslie  Smith  of  Cleveland  that  the 
percentage  charged  off  as  depreciation  should 
vary  from  city  to  city  through  fairly  wide 
limits  in  conformation  to  varying  local  condi- 
tions of  soil,  water,  service,  and  so  on.  The 
practice  of  comparing  operating  costs  of  pri- 
vate and  municipal  plants  also  came  up  for 
discussion.  It  was  pointed  out  that  municipal 
plants,  often  by  faulty  bookkeeping,  show  a 
surplus  at  the  end  of  the  year  which  looks 
well,  but  such  items  as  rent,  ta.xes,  etc.,  are 
not  directly  paid  by  and  charged  to  the  water 
department.  L'niforniity  on  these  points  was 
considered  desirable  liv  some  representatives 
of  both  types  of  ownership.  The  afternoon 
was  spent  in  a  trip  to  the  river  pumping  sta- 
tion  of   the   Louisville   Water   Company. 

Mr.  Edward  Wegmann  read  a  verv  interest- 
ing paper  on  Ancient  and  Modern  Water 
Works.  This  paper  was  illustrated  by  ineans 
of  lantern  slides,  showing  the  famous  aque- 
ducts of  the  Romans  and  Greeks  and  other 
contetnporaneous  peoples.  These  works,  the 
greatest  of  ancient  times,  were  compared  and 


contrasted  with  the  works  for  the  water  sup- 
ply of  the  City  of  New  York,  unquestionably 
the  greatest  works  of  the  present  day.  The 
New  York  works  were  taken  up  at  their  in- 
ception in  a  large  dug  well  and  traced  down 
to  date.  This  paper,  while  interesting  to  all, 
was  of  special  interest,  doubtless,  to  the  manv 
guests  present  on  Tuesday  evening. 

Mr.  William  W.  Brush  presented  a  paper 
entitled  Floor  Area  LInit  as  a  Basis  for  Esti- 
mating Consumption.  This  method  of  estimat- 
ing consumption  was  employed  for  Manhattan 
Island  conditions  when  estimating  the  future 
requirements  of  that  district  preparatory  to 
fi.xing  upon  the  size  of  the  under  city  tunnel 
of  the  Catskill  Aqueduct.  This  method  was 
described  in  Encineering  &  Contr.scting  in 
the  issue  of  Dec.  20,  1911. 

On  Wednesday  morning  the  topics  proposed 
for  the  Question  Bo.x  were  taken  up,  in  part. 
.\mong  the  topics  so  discussed  the  following 
are  mentioned :  Street  sprinkling  by  street 
car  companies,  purchase  of  coal  under  specifi- 
cations, steam  production  as  a  b^'-product 
of  garbage  incineration,  and  the  regulation 
and  control  of  large  fire  service  connections 
and  damages  to  such  services  caused  by  fall- 
ing walls.  Points  made  in  these  discussions 
are  too  numerous  to  be  presented  in  the  pres- 
ent brief  summary  of  the  convention  proceed- 
ings, but  will  be  presented  in  this  journal  at 
some  other  time,  each  subject  by  itself. 

Tlie  election  of  officers  and  the  selection 
of  the  place  for  holding  the  1913  convention 
were  taken  up  as  the  special  order  of  busi- 
ness Wednesday  forenoon.  Mr.  Dow  R. 
Gwinn,  president  and  manager  of  the  'i'erre 
Haute,  Indiana,  Water  Company,  was  elected 
president.  The  first  to  fourth  vice  presidents 
elected  were,  respectively.  Robt.  J.  Thomas  of 
Lowell,  Mass.;  John  A.  Affleck  of  Harrisburg. 
Pa. ;  George  G.  Earl,  New  Orleans,  La.,  and 
Theodore  A.  Leisen  of  Louisville.  All  of  the 
officials  mentioned  were  elected  without  con- 
test, each  being  advanced  one  office  higher 
than  that  held  during  the  past  year.  Mr.  Chas. 
B.  Henderson  of  Davenport,  Iowa,  was  elected 
fifth  vice  president  in  a  vote  by  the  members. 
Mr.  John  M.  Diven  of  Troy,  N.  Y.,  was  re- 
elected  secretary-treasurer. 

Capt.  H.  G.  H.  Tarr  read  a  paper  at  the 
Wednesday  afternoon  session,  entitled  More 
Tlian  Fifty  Years  of  Reminiscence  in  Water 
Works.  Capt.  Tarr  spoke  of  the  time  when 
cast  iron  pipe  cost  $90  a  ton,  and  pipe  com- 
panies bid  for  the  privilege  of  being  low 
bidder.  Other  of  the  older  members  told  of 
their  observation  of  the  development  of  the 
water  works  business  in  all  its  branches. 

I.  M.  de  Varona,  in  a  paper  read  by  a  rep- 
resentative, described  the  present  organization 
of  the  Bureau  of  Water  Supply  of  the  City  of 
New  York.  Diagrams  of  the  organization, 
with  which  readers  of  this  journal  are  fa- 
miliar, were  shown. 

Elihu  C.  Church  read  a  paper  on  the  Philos- 
ophy of  Purchasing  Supplies.  Mr.  Church  has 
had  charge  of  the  recent  reorganization  of 
the  purchasing  department  of  the  New  York 
Board  of  Water  Supply.  His  paper  was  based 
on  the  present  practice  of  the  Board  in  pur- 
chasing. In  addition,  he  laid  down  the  general 
principle  to  be  observed  in  buying  supplies, 
which  is  as  follows :  Secure  good  supplies, 
in  the  proper  quantity,  at  a  fair  price.  Many 
of  the  supplies  purchased  by  the  Board  are 
bought  on  very  carefully  prepared  specifica- 
tions, even  down  to  matches.  All  supplies 
not  of  a  perishable  nature,  such  as  ruljber 
boots,  are  required  to  be  returned  to  the  pur- 
chasing department  wlien  worn  out.  This 
procedure  accomplishes  a  two-fold  purpose. 
It  affords  a  check  on  the  quality  of  the  goods 
furnished,  and  shows  whether  or  not  the 
goods  have  been  honestly  and  fairly  handled 
by  those  to  whom  they  were  supplied. 

Mr.  Harrington  Emerson  presented  a  paper 
on  Efficient  Management,  which,  while  general, 
was   so  well   received   that   Mr.   Emerson   was 


accorded  a  vote  of  thanks  by  the  ai,  '  • 
The  ethical  considerations,which  fori  '°"- 
portant  part  of  efficient  managemr"  '"" 
taken  up  in  turn.  The  equipment  in  k"^ 
dlmg  of  the  steamship  Titanic  werS,5"" 
examples  of  inefficient  management^oiir  ^ 
from  the  failure  of  the  owners  and  '  '"! 
that  ship  to  comply  with  the  ideal  '  VaL 
the  considerations  of  common  sense  *  att 
tion  to  the  advice  of  competent  tectral  aS" 
visers,  and  the  principles  of  the  faidcal 

On  Thursday  morning  Mr.  Burs  li 
sented  a  paper  on  Steam  Turb»s  anri 
Centrifugal  Pumps.  This  paper  aim  "to  „„ 
sent  an  economic  comparison  bet'en  thf 
turbo-centrifugal  pump  and  the  cnk  and 
fly  wheel  type  of  pumping  engine.  '«  limj," 
of  the  economic  application  of  the  o  tvnts 
of  pumps  were  indicated,  but  weremtAM 
by  Mr.  Chester  of  Pittsburgh  and  :  p 
Strothman  of  the  ."Kllis-Chalmers  jn  .  n' 
The  conclusions  of  the  paper  wereis^ijoii 
uniform  load  conditions,  and,  as  pcted  out 
by  Mr.  Chester,  such  conditions  do  i-  pMai,, 
in  a  majority  of  water  works  installains.  Mr 
Chester  advised  the  members  to  ;opt  the 
ftirbo-centrifugal  type  only  in  ccuiiction 
with  reservoir  service.  All  agreed  lat  tWs 
type  oi  pump  had  its  legitimate  a  ic.:,, 
that  it  liad  improved  greatly  in  ten  . 
Jind  doubtless  would  continue  toniiiir 
rapidly  during  the  ne.xt  five  years. 

Mr.    .Alexander    Potter    presented    ii;,(„ 
describing  the  details  of  design  of  stilling 
reservoir   which   he  designed   for  thCiiv  of 
Muskogee,  Oklahoma.    This  paper  isibjished 
in  abstract  elsewhere  in  this  issue. 

Mr.  M.  L.  Worrell  read  a  paper  'v:  l-iiig 
how  two  stream  crossings  were  n  ?  viih 
Ward  pipe  at  Rome,  Georgia.  This  i  er  con- 
tained valuable  construction  data,  arwiil  be 
published  in  full  in  the  ne.xt  issue  1n'' 
NEERiNG  &  Contracting. 

Prof.  Albert  F.  Ganz  delivered!  u:i. 
interesting  lecture  on  the  electrolyl  corro- 
sion of  water  mains  by  stray  curres  from 
electric  street  railways.  The  lecle  was 
illustrated  by  means  of  numerouilantcrn 
slides  showing  the  eflfects  of  electr'sis  an 
pipe,  and  illustrating  the  various  letliods 
which  have  been  adopted  in  electrols  miti- 
gation work.  The  recent  court  dtion  in 
the  celebrated  Peoria  case  was  ccuciiU'd 
on,  and  Prof.  Ganz  advised  the  wai  works 
men  to  unite  in  opposing  the  furtr  flcc- 
trolytic  corrosion  of  their  water  mis.  .\n 
abstract  of  the  paper  will  be  pubhed  in 
this   journal   at   a   later   date. 

Mr.   E.   H.  Briedenbach  presented  ■  iii" 
trated   papei"  describing  the  design,   i< 
tion  and  operation  of  the  new  water  '' 
plant    at    Owensboro,    Ky.      The   nib  '■' 
laboratory    tests    of    the     raw    andiltertd 
water   were   given. 

The  results  of  chlorination  at  i,veland 
were  described  by  Dr.  Daniel  D.  Jsson  of 
New  York  City  in  an  illustrated  lece.  The 
hypochlorite  sterilization  of  the  KaiS  City 
supply  was  described  in  a  paper  prtred  O)' 
S.   Y.   High. 

Mr.  Edward  S.  Cole  read  a  papernlilleil 
The  Cost  of  Water,  or  Is  It  Wor  Vliilt 
to  Stop  Waste?  This  paper  is  a  gd  Mim-. 
ming  up  of  the  economic  imponce  ol 
water  waste  prevention  and  an  abaci  of 
it  will  be  presented  later  in  this  wnKil, 
.\nother  interesting  paper  which  \'  '>'<'f 
be  presented  to  our  readers  in  absl.'l  >*'•■" 
read  bv  C.  G.  Wigley  of  the  enie>ring 
department  of  the  State  Board  oHciUn 
of  New  Jersey,  on  the  subject,  To  \at  De- 
gree   Must    Sewage   Be    Purified? 

At  the  last  session  on  Friday  i^'  "" 
several  papers  were  read  by  title,  'C  tial 
important  resolutions  were  passed a>' I  > 
few  committees  appointed.  One  ciniitlee 
is  to  collect  water  works  statistics,  cluaing 
water  consumption,  water  rates,  tC.  m 
.American  cities. 
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association  now  has  a  membership 
ite  about  !t25.  The  next  annual  con- 
will  be  held  in  Minneauolis. 


ing  and    Repair    Costs   of   Tug 

s  Tending  Dredge  and  Tow- 

r,    Lincoln    Park    Extension 

Work,  Chicago,  111. 

11. 

(staff  article.) 

,•  200  acres  are  being  added  to  the 
Lincoln  Park,  Chicago,  by  tilling  in  the 
•r  waters  of  Lake  Michigan  which 
:he  park.  At  the  end  of  1911  there 
n  completed  1'25  acres  of  the  total 
:res  of  till,  and  of  this  43  acres  were 
i  1911.  The  filling  is  being  done  by 
c  dredge  and  liesides  dredging  tlierc 
ired  breakwater  construction,  riprap- 
iding,  etc.  In  a  series  of  four  articles, 
1  this  is  the  second,  the  methods  and 
r  IMU.  of  doing  each  class  of  work 
presented.  The  articles  will  cover ; 
ic  Dredge  Filling ;  Stone  Filled  Tim- 
Breakwater  Construction ;  Tug  Boat 
Operations,  and  Repairs  to  Pile  Driv- 
Derricks.  The  methods  and  cost  of 
irresponding  work  during  191(1  were 
our  issue  of  Feb.  22,  1911. 

TOWING  OPERATIONS. 

.ription  of  the  tugs  used  for  to\vin« 
found  in  our  issue  of  Feb.  22,  1911, 
so  are  given  the  crews  employed  and 
es  paid  them.  The  "Keystone'  is  a 
!;  of  94  tons  and  the  "Riclimond  B  " 
iiusler"  are  wooden   boats   of   63   and 

1 

tugs  were  used  on  the  general  work 
;i  was  assigned  to  a  special  part  of 
<.  One  served  tlie  dredge,  another 
ick  soil  from  the  stripping  operations 
rainage  canal  at  Lemont,  111.,  and  a 
ved  the  pile  drivers  and  did  niiscel- 
vork.  The  tug  ''Keystone"  served  the 
:  rom  April  20  to  June  9,  when  she 
p  one  of  the  dredge  cables  in  her 
She  was  towed  to  the  drydock  and 
In  June  1^  It  was  found  on  inspcc- 
her  rudA"  was  in  such  a  condition 
il'jire  a  mw  one.  This  was  built  up 
3  The  tug  went  into  commission  again 
,  19  towing  lilack  soil  from  that  date 
\[,  1912.  During  the  season  she  towed 
.  yds.  of  black  soil  at  a  cost  of  17% 
rubic  yard,  and  12,000  cu.  yds.  of  stone, 
:  yds.  of  which  were  handled  before 
1  in  conjunction  with  the  black  soil 
1  of  33  cts.  per  cubic  yard,  and  3,9411 
•after  Dec.  1  at  a  cost  of  5.5  cts.  per 
id.  Table  I  gives  by  items  the  cost  of 
i    and  repairs  for  the  season. 

3  .—COST   OF   OPERATION    AND    RE- 
,aRS   TO    TUG    •KEY.STONE.- 
commission 2, 37714 


Operation. 


Total.     Per  hour. 

.%  6,699.70  I 

S9.34  (  $2.S6 

.      4.230.00  1.7S 

.      1,123. .51  0.47 

127.50  o.or, 

234. .SI  0.10 


.$12. .504. 86 


Repairs. 

;  1,S91.2S 

at 1,316.12 

3.401 

44.96  1 

5.5.35  f 

98.39J 


$5.25 


$o.so 

0.55 


0.09 


$1.44 
$6.69 


1 1  pairs  $  3.409.50 

I  eration  and  repairs.$t5.9t4.36 


;  "Hausler"  did  not  go  into  commis- 

June  15  on  account  of  repairs  to  her 

ich  required  from  Feb.  20  to  June  2. 

i^aces   were    practically    rebuilt.      The 

f  'r  operation  for  the  season  is  shown 


TABLE  11.— CO.ST   OF   Uin;RATloN    AND  RE- 
PAIR  OF  TUG   -H.^USLER." 
Hours    in    commission 3,602% 

Operation. 

Total.     Per  hour. 

I^bor    $7,120.70  1 

Watching     17S.6"  112.03 

Fui-1    2,583.93  0.72 

Supplies    644,03  0.18 

Insurance     268.75  0.07 

$3.00 


Total   operation    $10,796.08 

Repairs. 

Labor  $      791.13  $0.22 

Material    2,864.93  O.SO 

Derrick   ISJ.50  I 

Kkliard    B 119.03)  O.OS 


Total   repairs   $  3,960.o9  $1.10 

Total  operation  and  repalra.$l4. 756.67  $4.10 

The  "Richard  B,"  the  third  tug,  was  in  com- 
mission after  March  7,  and  was  engaged  in 
miscellaneous  work  on  days  when  needed  and 
went  into  continuous  service  on  July  11,  serv- 
ing the  breakwater  construction  lleet,  assist- 
ing the  "Hausler"  in  serving  the  dredge  and 
towing  the  black  soil  from  the  river  to  the 
work.  Her  cost  for  the  season  is  given  bv 
Table  in. 

TAIiLE  III.— COST  OF  OPERATION  AND  RE- 
PAIRS  OF   TUG    •KICHARP    B.' 
Hours  in  commission •.2,lS4Vi 

Operation. 

Total.     Per'hour. 

Labor    $  4.054.90  1 

Watching     446.68  i  $2.06 

Fuel    1,235.75  0.57 

Supplies    351.08  0.16 

insurance     109.54  O.O.'i 

Miscellaneous    3.33  

$784 


Total  operation $  6.201.28 

Repairs. 

Labor     $        366.40  $0.17 

Material    172.84  0.08 

Pile   driver    197.67  1 

Derrick    26.27  J  0.10 


Total    Repairs    $      763.18  $0.35 

Total  operation  and  repairs. $  6. 964. 46  $3.19 

The  cost  of  operation  of  the  motor  boat  is 
given  below  for  eight  months.     Its  time  was 
charged  to  the  entire  fleet. 
Operation. 

Total.       Per  day 

Labor    $      520.00  I 

Supplies    335.73)  $3.56 


Total    $  S55.73 

Repairs. 

Labor     $  291. SI 

Material    13.72 

Derrick    85.45 


Total    $  1,246.71 


$1.63 
$5.19 


Reinforced    Concrete    Lock    Construc- 
tion by  the  Hungarian  State 
Water  Survey, 

.•\  descriptidii  of  reinforced  concrete  locks 
constructed  in  Russia  was  given  in  our  issue 
of  June  .5,  1912.  In  this  issue  we  describe 
a  similar  use  of  reinforced  concrete  w-orked 
out  by  the  engineers  of  the  Hungarian  State 
Water  Survev  and  reported  to  tlie  Interna- 
tional Congress  of  Navigation  by  the  Survey. 
The  lock  described  is  located  on  the  Koros 
River  at  Bokeny,  and  was  designed  bv  Mr. 
Constantin  Zielinski.  professor  at  the  Kn- 
gineering  Polytechnic  School  at  Budapest.  We 
quote  from  the  report   further  as  follows: 

The  available  length  of  the  lock  is  70  m. 
and  its  width — between  the  ends  of  the  lock 
and  also  between  the  side  walls — is  10  m. 
The  maximum  lift  is  3  m.  The  invert  con- 
sists of  -L  shaped  reinforced  concrete  beams 
spaced  1.3ti  m.  apart,  connected  together.  The 
depth  of  the  beams  in  the  lock  chamber  is 
0.70  m.  The  square  gaps  between  the  rein- 
forced concrete  beams  and  secondary  beams 
are  filled  with  poor  concrete  in  mass. 

The  invert  has  been  calculated  as  a  girder, 
resting  on  an  elastic  foundation,  and  exposed 
to  a  uniformly  distributed  load  throughout 
its  length.  • 

The  loads  are  represented  by  the  weights 
of  the  side  walls,  and  the  embankments,  and 
by  the  lateral  thrust  of  the  earth.  The  data 
used  for  several  locks  built  in  Hungary  on 
similar  kind  of  soil  have  been  taken  as  a  ba- 
sis in  the  calculations  of  the  elasticity  and 
compressibility  of  the  soil.  These  data  have 
been  obtained  by  measuring  the  settlement 
from  time  to  time,  due  to  the  increasing  loads 


as  the  lock  was  being  built.  It  has  been  as- 
sumed also  that  the  reactions  of  the  soil 
which  balance  the  weight  of  the  invert  are 
in  direct  proportion  at  each  point  of  the  in- 
vert to  the  actual  settlement  at  that  point. 
Taking  this  as  a  basis  of  calculation,  the  fol- 
lowing dimensions  have  been  obtained  from 
the  invert  beam:  Depth  11.70  m.,  breadth  0.25 
ni.,  width  of  slab  11. Il'  m.  The  reinforcement 
consists  of  two  round  35  m/m.  rods,  and  one 
round  40  mm.  rod. 

The  side  walls  of  the  lock  are  ribbed,  sim- 
ilarly to  the  retaining  walls.  These  ribs  are 
connected  to  the  invert  beams,  so  that  the 
whole  of  the  lock  forms  a  monolitliic  struc- 
ture. The  ribs  arc  placed  so  near  together  that 
the  slab  between  them  need  only  be  o.lii  m. 
thick.  It  was  only  in  the  lower  part  of  the 
side  wall  wdiich  holds  the  Idling  culvert  which 
passes  through  the  ribs,  that  larger  dimen- 
sions and  stronger  reinforcement  bad  to  be 
adopted. 

No  dressed  stone  has  been  employed  in  this 
lock,  but  the  exposed  portions,  such  as  the 
hollow  quoins  and  the  sills,  are  protected  in- 
stead by  steel  flats  or  angle  irons.  The  side 
walls  are  not  faced,  and  for  this  reason  thev 
are  protected  against  the  blows  of  craft  by 
a  number  of  vertical  timber  baulks.  These 
baulks  are'  naturally  connected  to  the  ribs,  so 
that  the  blows  from  the  vessels  may  be  trans- 
mitted directly  to  the  latter. 

We  may  mention  here  that  in  botli  the 
dam  and  the  reinforced  concrete  lock  wa'.er- 
tight  inverts  10  m.  and  18  m.  long,  have  been 
constructed  one  above  the  work,  and  one  be- 
low it.  The  inverts  and  the  revetments  of 
the  banks,  which  are  borne  by  them,  are  made 
of  water-tight  reinforced  concrete  slabs,  with 
the  oljject  of  leading  the  flow  of  the  water 
from  the  upper  pond  and  protecting  still  fur- 
ther the  dam  and  the  locks  against  scouring. 
The  slabs  on  the  revetment  of  the  banks  are 
1  sq.  m.  in  area;  they  are  molded  beforehand, 
and  are  designed  to  interlock  with  one  an- 
other. They  were  laid  side  by  side  on  the 
bank,  and  anchored  at  their  corners  into  the 
soil  by  a  small  pile  of  reinforced  concrete; 
the.  small  gaps  remaining  between  the  slabs 
were  afterwSrds  tilled  in  with  concrete.  The 
revetments  of  the  inverts  above  and  below 
the  work  were  made  in  situ  of  slabs  4  sq.  ni. 
in  area  which  were  likewise  fastened  down  at 
the  corners. 

From  the  preceding  we  see  that  the  lock 
of  Bokeny  consists  entirely  of  reinforced  con- 
crete, and  for  this  very  reason  we  are  able 
to  lieilucc  conclusions  from  this  experience 
wbicli  may  be  applied  to  the  employment  of 
reinforced  concrete  for  other  similar  works. 
In  the  first  place  we  should  point  out  that 
in  hydraulic  works  wdiich  are  built  on  the 
alluvial  sand  of  the  large  Hungarian  plains, 
the  most  important  point  tcr  consider  is  the 
type  of  foundation  to  adopt,  which  is  also 
intimately  connected  with  the  question  of 
excavation. 

Construction  of  foundations  by  compressed 
air  would  certainly  be  the  best  method  to  em- 
ploy, but  it  is  hardly  suitable  for  this  work 
on  account  of  its  high  cost,  and  we  are  there- 
fore compelled  to  carry  out  this  construction 
in  open  trench.  One  cannot  readily  remove 
the  water  which  flows  into  the  open  trenches 
without  disturbing  the  soil.  In  general  one 
cannot  lower  the  level  of  the  subterranean 
waters  by  sinking  pits  near  the  excavation 
to  collect  the  waters,  because  the  sand  on  the 
Hungarian  plains  is  so  fine  that  the  water 
will  only  fill  these  pits  to  a  slight  extent. 
The  only  way  which  remains  is  to  concrete  the 
inverts  under  water,  or  else  to  divert  the 
subterranean  springs  into  collecting  sumps, 
and  pump  the  water  out  of  these.  The  ex- 
cavation of  the  lowest  layers  is  more  often 
tlian  not  a  very  onerous  task.  Experience 
shows  us  that  the  simplest  and  cheapest 
method  to  adopt,  before  the  removal  of  the 
final  bottom  layer  of  3  or  4  ms.  is  to  sur- 
round the  inverts  to  be  constructed  b"  wa- 
tertight sheet  piling,  and  then  to  excavate 
this  earth  when  thus  protected  against  the  in- 
flow of  water. 

Generally  speaking  water  is  tapped  from 
the  springs  during  the  execution  of  the  work. 
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Thcs.-  springs  which  geiicrall)-  destroy  the 
foumlatitni.  are  found  in  greater  frequency 
and  intensity  as  the  depth  of  tlie  excavation 
is  greater. 

These  cunsiderations  lead  us  briefly  to  tile 
conclusion  that  in  such  circumstances  the  in- 
verts should  lie  huilt  in  reinforced  concrete. 
The   reasons    lor  this   are   as   follows; 

(11  A  reinforced  concrete  invert  is  very 
much  thinner  than  a  mass  concrete  invert. 
For  instance,  the  invert  of  the  Bokeny  lock, 
including  the  mass  concrete  foundation. 
is  onl\  1  in.  thick,  whereas  the  inverts  of 
our  other  locks  which  have  been  founded  on 
the  same  kind  of  natural  soil  are  from  2  to 
:'.  m.  thick.  Consequently  the  adoption  of  re- 
inforced concrete  enables  one  to  dispense  with 
that  portion  of  the  work  which  is  the  most 
difficult  and  costly,  namely,  the  e.\cavation. 

( 2 )  As  the  excavation  need  not  be  carried 
down  so  deep  one  can  either  dispense  with 
the  sheet  piling  or  a  least  reduce  its  dimen- 
sions. 

(3)  The  foundation  soil  is  disturbed  to  a 
lesser  degree  because  the  springs  are  the  less 
frequent,  and  the  less  intense  the  shallower 
the  foundation. 

(4)  Reinforced  concrete  inverts  are  much 
less  rigid  and  can  take  much  more  unequal 
loadings  than  an  invert  of  mass  concrete 
which  is  two  or  three  times  as  thick.  For 
instance,  the  invert  in  the  Bokeny  lock  set- 
tled down  nearlv  10  m.  more  near  the  side 
walls  than  along  the  center  of  the  lock  with- 
out cracking.  The  dangers  which  arise  from 
unequal  settlement  are  minimized  when  the 
invert  is  built  of  reinforced  concrete,  with- 
out counting  that  even  if  the  concrete  should 
split  the  reinforcement  ensures  a  temporary 
protection. 

It  goes  without  saying  that  inverts  can  only 
lie  satisfactorily  constructed  in  reinforced 
concrete  provided  the  excavation  or  trench 
is  quite  dry.  This  applies  particularly  to  the 
case  of  an  invert  with  complicated  reinforce- 
ment like  the  one  at  Bokeny.  In  this  instance 
the  conditions  were  fairly  favorable  for  this 
lock,  as  it  was  built  in  a  short  cut  connect- 
ing a  bend  of  the  river.  The  excavation  was 
consequently  2i*(l  m.  away  from  the  lied  of 
the  Koros. 

The  upper  and  lower  bends  of  the  cut  were 
■only  excavated  after  the  lock  was  built.  Fur- 
thermore, during  the  construction  of  the  in- 
vert the  water  level  of  the  river  happened  to 
be  favorably  low,  so  that  a  layer  of  mass 
concrete  0.30  m.  thick  was  sufficient  protection 
against  the  spurting  of  water  from  springs. 
This  dimension  under  less  favorable  condi- 
tions would  have  to  be  considerably  increased. 

It  is  a  remarkable  fact  that  the  design.-r 
has  kept  strictly  in  his  design  for  the  inver: 
of  this  lock  to  the  characteristic  form  of  re- 
inforced concrete  structures  in  which  beams 
and  slabs  alternate  (ribbed  slabs).  This  ex- 
ample is  the  practical  expression  of  the  de- 
signer's particular  views  on  the  subject.  Wc 
do  not  consider,  however,  that  this  method  is 
a  good  one  to  follow.  We  are  of  opinion,  on 
the  contrary,  that  the  reinforcement  of  the 
invert  should  be  as  simple  as  possible,  and 
thereby  easier  to  place  owing  to  the  obstacles 
which  are  found  in  excavation  and  hamper  the 
work  of  placing  complicated  reinforcement. 

We  have  already  said  that  the  lock  is  a 
■monolithic  structure.  We  have  pointed  out 
the  disadvantages  of  monolithic  structures  of 
this  tvpe:  ow-ing  to  the  heterogeneous  nature 
of  the  foundation  soil,  the  settlement  of  the 
upper  end  of  the  lock  was  greater  than  that 
of  the  lock  chamber  and  of  the  lower  end  of 
the  lock,  which  caused  a  number  of  thin 
cracks  on  the  top  3  or  4  ins.  of  the  side  walls, 
■and  also  a  much  bigger  crack  in  each  side 
wall.  The  reason  being  that  the  upper  part 
of  the  side  walls  at  the  height  of  6.5  m.  was 
not  able  to  adjust  itself  to  this  unequal  set- 
tlement. We  must  say,  however,  that  we 
■only  found  cracks  in  the  upper  part  of  the 
side  walls,  and  that  the  lower  part,  as  well 
as  the  invert,  were  free  from  cracks,  although 
the  invert  was  only  slightly  reinforced  in  the 
longitudinal  direction.  This  fact  confirms  the 
•opinions  of   those  wdio  hold  that  it  is  neces- 


sarv  to  provide  expansion  joints  in  locks,  not 
only  in  the  invert,  but  also  in  the  side  walls. 
We  must  also  call  attention  to  the  fact  that 
the  side  walls  of  the  Bokeny  lock  are  not 
faced.  It  is  true  that  the  exposed  concrete 
will  weather  fairly  well,  as  the  concrete  em- 
ployed has  been  carefully  selected  and  the 
work  carefully  carried  out.  but  vve  should  con- 
sider for  future  work  whether  it  would  not  be' 
desirable  to  face  the  concrete  with  stone  or 
some  other  suitable  material,  as  concrete 
tends   to  chio  away   under   frequent   shocks. 

Methods     of     Arranging     Doubletrees 

and  Three   Horse   Eveners. 

In  making  three  horse  eveners  little  difficulty 
will  be  experienced  if  consideration  is  taken 
of  the  fact  that  the  amount  of  work  each 
horse  does  is  in  proportion  to  the  lever  arm 
or  the  portion  of  the  doubletree  given  to  him. 


superimposed   block, 

were  worked  out  u  ^ 

I.   Inglese,    Inspector   General,  Ca 
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Fig.    1 — Common    Three-Horse     Evener. 

In  the  case  of  three  horses  the  third  horse,  or 
the  one  which  works  singly,  should  be  given 
a  leverage  to  make  its  pull  equal  to  that  of  the 
other  two.  The  length  of  the  evener,  and  also 
the  lengths  of  the  singletrees,  will  depend 
upon  the  size  of  the  horses  and  also  whether 
it  is  desired  to  work  thetn  close  together  or 
somewhat  spread  apart.  For  summer  work 
the  horses  will  stand  the  heat  better  if  given 
plenty  of  room. 

In  Fig.  1  is  shown  a  common  three  horse 
evener  arranged  for  horses  of  about  equal 
weight  and  strength.  This  distances  shown 
are  recommended  for  horses  of  medium  size 
and  should  be  increased  proportionately  for 
large  teams. 

Sometimes  it  is  necessary  in  working  young 
animals  or  light  horses  to  give  them  plenty  of 
advantage  by  increasing  the  length  of  the  lever 
arm.  This  must  be  done  by  trial,  as  no  rule 
will  do  for  all  cases.  The  most  satisfactory 
way  is  to  bore  a  number  of  holes  and  shift 
the  clevis  until  the  small  horse  is  able  to  carry 
the  load  the  entire  day  without  becoming  more 
fatigued  than  the  other  horses.  It  is  believed 
by  some  men  that  the  amount  of  lever  arm  or 
advantage  given  to  the  smaller  horse  should 
be  in  proportion  to  the  weight  of  the  animal, 
but  this  is  not  always  satisfactory  because  it 
is  also  necessary  to  take  into  account  the 
physical  condition  of  the  horses.  A  type  of 
evener  which  permits  an  unusually  close  hitch 
is  shown  by   Fig.   2.     These  two   eveners  are 
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Fig.  2 — Evener   for   Close    Hitching. 

recommended   in   the   "Bulletin"  of  the   Inter- 
national Harvester  Co. 


Method  of  Constructing  a  Breakwater 

at    Naples,   Italy,   Using   Concrete 

Hollow  Blocks  Made  of  Puz- 

zuolana-Portland  Cement. 

The  new  breakwater  at  Granili,  Italy,  is  no- 
table because  of  the  use  of  hollow  instead  of 
solid  concrete  blocks  for  the  superstructure. 
These  blocks,  too.  are  molded  of  puzzuolana 
Portland  cement  concrete.  .  In  the  matter  of 
molding  and  laying  the  blocks,  American  en- 
gineers will  also  note  several  novel  features. 
.\n  example  is  the  use  of  reinforced  con- 
crete cement  panels  with  iron  frames  to  form 
the  block  molds,  .\nother  is  the  placing  of 
lead  pipe  on  the  edges  of  the  walls  of  each 
block  laid  to  afford   an  even  bearing   for  the 


breakwater  construction  in  a  repo 
International  Congress  of  Navigatioi 
stract   from  this  report  as  follows: 

GENERAL    DATA. 

The    breakwater    at    the   Granili 
main  work  of  defense   for  the  new 
basins  at  the  east  of  the  port  of  N 
breakwater  starts   from  the  north  : 
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irved  one,  runs  in  a  straigl  line 'J 
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present  curved 

a   length   of   l.Ouu   ra.    (a.xv   tt.),  vli  a  h 

rection  of  E.  29°  2'  S.,  or  nearly  paijld  m,l' 

m.  (1,968  ft.),  and  lies  perpendicu  to  the 
waves  coming  from  the  open  sea.  'je  dmii, 
of  the  water  in  which  the  work  stais  varL 
from  18  m.  (59  ft.)  at  its  inicial  p(t  to  -o] 
m.    (78.72   ft.)   at  its  eastern  end. 

The    foundation   of   the  breakwatti,,  ;,|„|| 
of  random  stone  or  rip-rap  coming  fm  iiuj,, 
different  quarries  operated  solely  foihf  dj,,. 
struction  of  this  work;  two  of  thes.iu.ir'jcs 
are  in  the  peninsula  of  Sorrento  andie  tliinl 
in  the    gulf    of    Pozzuoli.    The  fountinn  « 
leveled    ofT    at    reference     ( — 10.50)  1      ,[ 
which  it  is  38  m.  (V2^4.64  ft.)  wide.    '.J  ,>,!.= 
make  an   angle  with  the  horizontal 
the   tangent   is  2  on  3  on  the  sea  : 
on   1  on  the  land  side   (Fig.  1).    Or 
rap   work,   which    is   dressed  down 
fully   leveled  by  means  of  small  stL.  ,    , 
and    broken    stone,    is    built   the   su'niclure 
composed  of  cellular  blocks  accordi  t 
system  proposed  by  Mr.  Inglese. 

The    horizontal    section     of     the;  \lAi 
measures   9  m.  X  5  m.    (29.5  X  16.4   ),  with 
a   height   of   2.3   m.    (7.54   ft.).  Five  t  :i;Ese 
blocks   placed  one  on  top  of  anotheform  a 
pillar  and  two   pillars  coupled  togetr  make 
up  the  width  of  the  substructure.    T  bloc- 
contain  each  two  cells  of  3.5m.  X  3ii  >' 
m.    (111/2  X  111/2  X  IV2   ft.),  so  thatdi  |,;, 
lar   incloses   two   wells,   each  of  wlii  meas- 
ures 3.5  m.  X  3.5  m.  X  11.5  m.  (11%  lUjX 
37%    ft.),  giving   for  each  pilUar  a  al  vol- 
ume   of    281.75    cu.    m.     The   volumol  the 
walls   of    each   pillar   is   235.75  cu.  r  coi 
quently  the  total  volume  of  each  pill  oi 
substructure  is  517..500  cu.  m. 

The  weight  of  the  conc^te  requir  to  All 
one  of  the  two  cells  ofB  block  i56tl35 
tonnes*  and  the  total  weight  of  |)illar 
wdien  finished  is  1,04-5.350  tonnes,  tl  wmhf 
of  the  concrete  used  in  the  constn 
in.g  2.02  tonnes  per  cubic  meter. 

In    order   to    protect   the    foot  of  e  -ub- 
structure    from    the    scour    which  t  under 
tow  might  cause,  there  has  been  laion  1' 
outside   risberm   of  the   foundation  :W 
artificial   blocks  measuring,  each  onei  ni. 


X  2     m.     (16.4X8.2X6.56    i 
weighing  -lO.S  tonnes. 

This  system  of  pillars  forms  tlic.isi-  oi 
the  superstructure  of  ordinary  masoi,  made 
of  rubble  stone  and  lime  mortar  Mi  poz- 
zuolana,  which  covers  the  entire  wid  of  the 
substructure  and  forms  a  mass  al*  -  m. 
(6.5(i  ft.)  high. 

The  inner  side  of  this  mass  is  artgcJ  as 
a  quay  to  which  vessels  can  tie  up,  lilo  on 
the  outside  there  is  a  shelter  wall  wlh  rises 
to  reference  (+6.00).t  The  inside  qy  li.' 
m.  (36  ft.)  wide:  the  parapet  is  -"i-p.  U^ 
ft.)  thick  at  the  bottom  and  5.30  ni.  A  '■' 
at  the  top. 

WORK    V.\KD. 

.•\  work  vard  was  laid  out  on  tlie  on  - 
the  Granili'for  carrying  on  the  workn  gen- 
eral and  especiallv  for  the  manufactu  Dt  tlie 
cellular  blocks  and  the  concrete  "(reii  to 
fill  their  cells,  as  well  as  the  block:  or  tne 
protection  of  the  foot  of  the  subiuciure. 
This  yard  was  500  m.  (1,640  ft.)  longk  largi 
masonry  bridge  80  m.  (2C2.4  ft.)  vie  «as 
built  at  the  middle  of  the  yard  for  e  P"f; 
pose  of  shipping  the  blocks.  The  it'  "' 
the  yard  was   164  m.   (538  ft.)  at  thbndge. 

•Tonne  means  a  metric  ton  of  2.204  * 
tThe  zero  of  these  references  is  tne  n-" 
of  the  water. 
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-•  ft.)  in  the  part  to  the  west  of- the 

•M  m.   (315  ft.)   in  tlie  part  to  the 

r  1  .It    total    surface    was    O-j.Syi    square 

Ior  13.68  acres, 
area  was  divided  as  folows  among  the 
services  and  plants: 
Sq.  m. 

-iruction  of  cellular  blocks 13,344 

-truetion  of  ordinaiy  blocks..     2. ISO 
of  stone,   sand   anil    pozzuo- 

H.oon 

ind   the  supplies  of  lime  and 

sundry    materials 3,97; 

ses,  stone  crushers,  grinders. 
I   factories,   dwellings.    ofBces. 

1,1)1':; 

,  .J   uf   communication    and    trans- 
iion    20.-'«!' 

il    ^ ^i.^yi 

'jdition   to   the   large    masonry    bridge, 
iher  bridges,  made  of  wood  and  built 
is.   was   used    for   unloading    materials, 
"     •■  which  came  by  sea. 

ir  blocks  are  built  on  large  plat- 

II forced  cement  laid  on  a  bed  of 

iv  are  placed  in  five  parallel  rows 

'cam   part   of   the   yard.      Between 

side  of  the  rows  of  blocks  are  laid  si.\ 

track  with  steel  rails  weighing  45  kgs. 

lire    (=91    lbs.    per   yard),    which   are 

,   stringers  of   reinforced   cement.    The 

e  laid  in  pairs  G.oO  m.   ('.'l..'}  ft.)  apart 

I  centers  and   form  a  permanent  track 

■   'he  derrick   which   lifts   the   blocks 

I    .iuddle  of  the   yard,   two   tracks   of 

I  tll.o  ft.)   gage  cross  the  longitudinal 

,'  .1  run  to  the  outer  end  of  the  large 

-   circulating  on   these   two   tracks 

icks  to  the  point  of  embarkation 

i.ard  contains   200   of   these   platforms 

place,  therefore,  for  the  same  number 

(.s     There  are  on  the  bridge  and  along- 

I   the  cross  tracks  just   mentioned,   104 

••■  rms  intended  for  the  manufacture 

ary  blocks. 

,v    ^rfst  and   west   sides   of  the   bridge 

::ed  the  tracks  intended   for  the  trans- 

n   of  the   drop-bottom   boxes   used   to 

I  the  concrete   in   the    wells    of   pillars 

:  f  cellular  blocks. 

reltular  blocks  are  built  in  molds  erect- 

ithe  platforms   mentioned   above.     The 

mposed   of    I    and    L'-beams ;    the 

■    reinforced    cement.      The    sides 

li  the  bottom  by  the  flanges  of  the 

ill    while    the    tops    are    connected    by 

Irons  so  arranged  on  supports  as  to  be 

I    work   under   tension   or   compression 

MS  to  prevent  any  deformation   of  the 

Ider  to  prevent  the  concrete,  while  set- 

irim  adhering  to  the  sides  of  the  molds 

lie  platform,  these  surfaces  are  washed 

:1th  clay   reduced   with    water   and   oil.fl) 

jrd   has  30   molds,   and    as   the   blocks 

-•■ind  in   the  molds   for   10   days,  on 

I  12  in  winter  and  8  in  summer), 

ie   to   make   three   cellular    blocks 

[ordinary  blocks,   on   the   contrary,   are 
■n   wood    molds    of    which      some    are 
iiened  by  wood  frames  and  the  others 
:'   iron. 

I'te  is  all  made  by  machinery  ca- 
tling out  200  cu.  m.  a  day.     This 
c  doubled,  if  necessary,  by  work- 
night.    The  concrete  used  for  the 
rCs  has   the  following  proportions 
nts:     Mortar    (1   part  of   fat   lime 
^.-'.s  of  pozzuolana)  ;  1  part  by  volume. 
I  stone  (limestone)  :   2  parts  by  volume. 
N  cement:    100   kgs.   per   cubic   metre 
I  rete. 

'cellular  blocks  are   raised,  and  carried 
1  shore  end  of   the   shipping   bridge   by 
i|of  an  electric  derrick. 
derrick   stands    on    four    two-wheeled 
3f  which  two   are   used   to   move   the 
;  along  the  row  of  blocks.     This  move- 
obtained  by  means  of  a  25  h.p.  elec- 
itor  which   can   give   r\    velocity   of   60 
J  ft.)   per  miiuite      .A  75  h.p.  electric 
is  used   for   raising   the   blocks   at   the 
1  metre  per  minute.    The  block  hav- 
"  raised,  it  is  carried  bv  the  movable 


derrick  to  one  ..i  ih.c  cro>s  tracks  and  there 
deposited  on  the  1)1.. ck  car  which  is  to  carry 
It  to  the  outer  eiul  ..i   the  bridge. 

The  frame  of  tlie  l)luck  car  is  made  of  two 
double  girders  witli  full  sides  placed  at  a 
distance  from  each  nther  the  same  as  the  dis- 
t.iiice  between  the  linigitudinal  faces  of  a  cel- 
lular block,  and  cumiccted  together  by  trans- 
verse lattice  .liirders.  The  irame  is  carried  on 
lour  two-wheeled  axles,  of  which  one  is 
driven  by  a  2."i  h.p.  motor  which  can  give  the 
car  a  speed  of  li"  in.  a  minute. 

The  concrete  with  which  the  pillars  of  cel- 
lular block^  ;ire  to  be  filled  is  loaded,  as  it 
leaves  the  mixers,  into  metallic  drop-bottom 
boxes  of  about  II  cu  m.  capacity,  mounted  on 
special  cars.  These  :ire  hauled  to  the  ship- 
ping point  by  ;i  ."ill  h.p.  continuous  current 
electric  locomotive,  at  a  tension  of  500  volts. 
.\  speed  of  lOii  in.  (rtj,"*  ft.)  per  minute  can  be 
had. 

There  are  on  hand  twelve  metallic  boxes 
and  eight  cars  ;  these  allow  three  trains  of  four 
boxes  each  to  be  formed  so  as  to  have  the 
transportation  accord  with  the  output  of  mix- 
ers and  the  time  necessary  for  depositing  the 
concrete  and  for  keeping  the  work  going  on 
continuously. 

Other  plants  are  reserved  for  supplying  ma- 
terials.   The  blocks  of  which  the  broken  stone 


alternating  current,  while  the  derrick  for 
raising  the  cellular  blocks,  the  automotive 
cars  for  carrying  them  and  the  locomotive 
for  transporting  the  drop-bottom  boxes  car- 
rying the  concrete  work  by  continuous  cur- 
rent. The  electric  lines  which  run  around 
the  yard  have  a  total  length  of  4.000  metres 
of  wire. 

SETTING  THE  CELLUL.^R   BLOCKS. 

It  has  already  been  said  that  the  top  sur- 
face of  the  stoiie  embankment,  on  which  the 
substructure  of  cellular  blocks  is  to  stand, 
was  smoothed  off  with  small  materials,  leveled 
down  by  means  of  a  ballasted  wood  frame 
carrying  a  level  with  an  air  bubble,  attention 
being  paid  to  having  the  layer  of  these  ma- 
terials at  least  15  cm.  thick.  In  order  to  place 
the  blocks,  a  floating  sheer-legs  was  used  hav- 
ing a  lifting  capacity  of  120  tonnes,  and  driven 
bv  a  steam  engine  of  120  h.p.  The  fall  of 
the  sheer-legs  carries  the  self-detaching  ap- 
paratus, made  of  steel,  and  weighing  about 
in  tonnes. 

The  cellular  blocks  are  raised  by  means  of 
eight  locks  placed  at  the  base  of  four  articu- 
lated parallelograms ;  a  double  system  of  bal- 
ance beams  insures  the  simultaneou-;  working 
of  each  group  of  locks,  and  the  simultaneous 
working   of    the   two    groups   together    is    ob- 
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Fig.   1 — Section   of   Concrete   Blocl<  Breakwater  at   Naples,   Italy. 


is  to  be  made  come  in  boxes,  loaded  on 
barges,  and  are  carried  on  temporary  Decau- 
ville  tracks  to  the  deposit  yard  by  a  cable 
system  driven  by  electric  capstans  of  30  h.p. 
each.  The  stone  for  the  continuous  charging 
furnace,  for  making  the  quicklime,  was  loaded 
and  carried  in  the  same  way. 

The  pozzuolana  and  coal,  on  the  other  hand, 
were  brought  to  the  yard  in  barges  having  a 
capacity  of  about  GO  cu.  m.  and  unloaded  by 
a  ladder  lift.  The  chain  of  the  lift  was  driven 
by  a  50  h.p.  semi-stationary  steam  engine  at 
the  end  of  the  double  bridge  which  carries  the 
lift.  For  the  preparation  of  the  slaked  lime 
there  were  disposable  22  beds  having  a  total 
capacity  of  about  900  cu.  m.  of  the  lime  paste. 

The  yard  is  provided  with  a  machine  shop 
for  the  repair  and  maintenance  of  the  various 
machines  and  engines.  This  shop  is  furnished 
with  boring  and  punching  machines,  shears, 
planes,  forge,  etc.,  the  whole  driven  by  a  12 
h.p.  electric  motor. 

The  motive  power  is  obtained  from  the 
electric  energy  supplied  by  the  Neapolitan  So- 
ciety under  the  form  of  a  4,000-volt  alternat- 
ing current.  This  current  is  transformed  in 
a  building  put  up  for  the  purpose,  with  an 
equipment  suited  to  the  machines  used  in 
the  yard.  The  building  contains  four  trans- 
forrners,  which  reduce  the  potential  of  the 
current  to  2(50  volts,  and  a  motor  of  100  h.p. 
coupled  directly  to  a  dynamo  by  means  of 
which  the  alternating  current  of  260  bolts_  is 
transformed  into  a  continuous  current  of  500 
volts. 

The  station  also  contains  two  meters  for 
the  motive  power  and  one  meter  for  the  light- 
ing of  the  yard,  storehouses,  offices,  etc.  The 
crushers,  grinders,  capstans  for  unloading 
materials,  machine  shop  and  derricks  for  lift- 
ing the  ordinary  concrete  blocks  work  by  the 


tained  by  means  of  the  hook  suspended  to  the 
fall.  The  apparatus  is  placed  in  the  inside 
of  the  block  with  its  two  parallelograms 
closed ;  as  the  latter  open  they  cause  the  locks 
to  penetrate  into  grooves  made  at  the  bottom 
of  the  longitudinal  walls  of  the  blocks.  The 
mere  movement  of  rotation  of  an  a.xle  is 
enough  to  hook  on  to  the  block  when  the  ap- 
paratus is  so  placed  that  the  locks  are  just 
at  the  grooves.  The  locks  let  go  automatically 
at  the  instant  that  the  upper  frame  of  the  ap- 
paratus rests  upon  the  block.  The  point  of 
suspension  of  the  articulated  parallelograms 
being  then  changed,  the  latter  close  by  their 
own  weight  and  cause  the  locks  to  withdraw. 

The  cellular  blocks  are  set  by  skillful  div- 
ers after  having  first  found  a  number  of  ref- 
erence points  by  which  to  place  the  bottom 
block  of  each  pillar.  One  block  being  located, 
the  other  four  are  placed  accurately  on  top 
of  il  and  the  pillar  is  thus  formed.  The  pil- 
lars are  filled  by  means  of  a  second  floating 
sheer-legs  with  a  70  h.p.  motor.  .\s  the  reach 
of  this  craft  is  "..50  m.  (21.6  ft.),  it  can  lower 
the  concrete  hoppers  into  the  two  wells  of  a 
pillar.  While  this  operation  is  going  on,  the 
pontoon  carrying  the  hoisting  apparatus  is 
made  fast  in  such  a  way  as  to  allow  the  120- 
tonner  sheer-legs  which  is  placed  with  its 
pontoon  normal  to  the  other,  to  set  the  blocks 
for  a  new  pillar.  In  order  that  the  two  pon- 
toons may  occupy  the  desired  position,  the 
one  which  places  the  concrete  has  its  for- 
ward end  slightly  tapered.  Four  hoppers  at 
a  time  are  taken  from  their  cars  at  the  end 
of  the  loading  bridge  and  placed  on  another 
pontoon  which  has  special  arrangements  tc 
receive  them.  The  sheer-legs  then  takes  them 
up  and  empties  them  into  the  wells. 

These  hoppers,  or  drop-bottom  boxes, 
should  be  so   made  as   to   fulfil   three  cor.di- 
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ions:  (1)  To  prevent,  wlien  the  bo.x  is  im- 
iiersed,  the  water  which  comes  in  along  the 
op  edges  from  washing  the  mortar  off  from 
he  broken  stone:  (2)  The  drop-bottoms 
hould  open  easily  when  the  bo.x  reaches  the 
lottom  of  the  wells;  (3)  The  concrete  shonld 
eave  the  bo.x  and  spread  out  in  the  wells  by 
he  mere  motion  of  raising  the  bo.x,  without 
he  necessity  of  resorting  to  shocks  or  other 
pecial    movements. 

In  order  to  satisfy  the  first  condition,  the 
lox  is  supplied  with  sheet  iron  covers  in  which 
loles  have  been  bored.  The  two  other  con- 
litions  are  satislied  by  the  special  shape  of  the 
lopper  and  the  way  in  which  it  works. 

This  box  or  hopper  is  made  m  two  parts, 
he  upper  being  a  cube  with  a  triangular 
irism  attached,  of  which  the  two  inclined 
ides  are  hinged  to  two  sides  of  the  cube 
:nd  form  tlie  drop  bottom  of  the  bo.x,  open- 
ng  outward  from  the  middle.  The  sides  of 
he  cube,  to  which  the  drop  leaves  of  the 
lottom  are  hinged,  are  made  each  in  one 
liece ;  the  other  two  sides  are  made  in  two 
lieces  which  can  be  separated  from  each  other 
ly  a  slight  angular  motion  around  an  axle 
vhich  is  parallel  to  the  sides  to  which  tlic 
eaves  of  the  drop  bottom  are  hinged.  The 
ipening  movement  of  the  two  parts  of  the 
ube  is  limited  by  special  stops  to  the  amount 
equired  to  allow  the  lower  face  of  each, 
vhen  it  opens,  to  let  go  its  bearing  on  a  hold- 
ng  strip  placed  longitudinally  at  the  center 
if  the  hopper,  and  corresponding  with  a  pivot 
if  rotation  in  the  lower  part  of  the  cube. 
rhe  hopper  is  suspended  to  a  special  beam  at- 
ached  at  its  middle  to  the  hook  of  the  fall 
if  the  sheer-legs. 

Furthermore,  the  hopper  is  suspended  to 
his  beam  by  means  of  four  chains  leading 
o  its  four  angles,  but  these  chains  do  not 
ome  into  play  when  the  hopper,  closed,  is 
leld  by  the  central  suspension. 

So  soon  as  the  hopper  touches  the 
lOttom,  a  counterpoised  lever  causes  the  shaft 
vhich  carries  the  central  suspension  to  turn  : 
he  latter  is  then  lengthened  out  and  the  hop- 
ler  is  suspended  from  the  four  lateral  chains. 
5y  a  slight  lifting  movement,  the  two  halves 
if  the  hopper  open  and  at  the  same  time  let 
:o  of  the  drop  bottoms  so  that  the  bottom 
if  the  hopper  being  widened  out  the  contents 
re  discharged  and  the  concrete   is  spread   in 

nearly  regular  layer  at  the  bottom  of  the 
i-ell,  as  has  been  many  times  observed  by 
he   divers.    It    can  also   be   affirmed   that   the 


concrete  is  deposited  so  perfectly  that  no  sen- 
sible  disturbance   of   the  water   takes   place. 

Before  beginning  to  fill  the  pillars,  a  stratum 
of  small  bags  of  concrete  about  30  cm.  thick 
is  laid  over  the  bottom  of  the  well,  and  the 
openings  left  in  the  longitudinal  walls  of  the 
blocks,  whereby  to  raise  them,  are  also  filled 
with  small  bags  of  concrete. 

SPEED  WITH   WHICH   THE   WORKS  -XRE  CARRIED  ON. 

Setting  the  blocks  began  on  Nov.  "29,  1910, 
beginning  where  this  new  breakwater  starts 
from  the  old  curved  one.  By  July  20,  1911, 
there  had  been  set  150  cellular  blocks  which 
made  30  pillars  and  60  lin.  m.  of  breakwater. 
The  average  number  of  blocks  set  in  a  day 
was  five  and  the  ma.ximum  number  was  ten; 
this  maximum  was  reached  on  July  14,  15  and 
17.  This  number  of  blocks  might,  however, 
represent  a  normal  day's  work  if  the  capacity 
of  the  plant  and  the  size  of  the  yard  were 
equal  to  furnishing  it,  for  it  has  been  ob- 
served that  the  time  used  in  loading,  trans- 
porting and  setting  a  cellular  block  varied 
from  1  hour  to  %  hours,  according  as  it  was 
a  question  of  setting  blocks  of  the  upper  or 
the  lower  tiers. 

The  concrete  filling  has  required,  so  far, 
two  days  for  each  pillar,  but  this  time  can 
lie  reduced  hereafter,  as  all  the  necessary 
lilants  have  been  finished  and  especially  as 
mechanical  traction  has  been  adopted  for  mov- 
ing the  boxes  inside  of  the  yard. 

Comparing  now  the  results  of  the  work 
done  in  this  way  with  the  data  relating  to  the 
construction  of  the  curved  breakwater  built  in 
the  same  locality  and,  consequently,  under 
almost  identical  conditions  of  time  suitable  for 
work,  but  having  a  substructure  of  ordinary 
artificial  blocks  superposed  in  tiers,  the  fol- 
lowing result  is  reached  : 

Curved         New 
break-       break- 
water,      water 
Number  of  blocks  set  per  work- 
ing day    ."i  5 

Volume    of    the    blocks    set    per 

day,    cbm    IIO.M     235.75 

Area  of  surface  covered,  square 

metres    11.25       45.00 

Hence  it  follows  clearly  that  the  work  done 
with  the  cellular  blocks  is,  under  equal  con- 
ditions, four  times  that  done  with  ordinary 
Ijlocks. 

TROUBLES    ENC0UNTf;REII. 

In  constructing  some  of  the  pillars  with  cel- 
lular Idocks,  some  of  the  latter  were  damaged 
occasionally    at    points    corresponding    to    the 
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second    suspension    groove,   that   is 
2.33   m.    from   the   outside   edge.    Ni 
has   been   noticed   in   the  end   walls 
partitions.     These   injuries,  however 
small   moment.      They   were   caused 
movements  of  settling  which,  bringir, 
bearing  under  a  part  of  the  blocks, 
the   concrete   tensile   strains   beyond 
of   resistance. 

This  trouble  was  overcome  by  g 
blocks  a  uniform  support  through  t 
position  of  lead  pipes  secured  to  thei 
face  by  means  of  plaster.  The  outsii  diani 
eter  of  the  pipes  was  45  mm.  and  ti  insid, 
diameter  2o  mm.  Six  of  them  are  jUj  „ 
each  longitudinal  wall,  laterally  to  U  m" 
pension  grooves. 

The  main   object  of  these  pieces  iL  »i, 
to  the  blocks   such  points  of  supports  will 
prevent   their   having   to   bear  strains^rcitt- 
than  those  anticipated  even  if  the  toof'tli, 
random  stone  foundation  be  a  little  wni  , 
or  if  an  ununiform  settlement  take  ice 
has   also   been   sought,    by   the  aEplicion  < 
these    tubes,    to    have    the    pressures  m  ii 
bottom  block  spread  over  its  entire  suic. 
this   helps   to   insure   a   greater  unifoiit/ 
the   movements    caused    by   the   settlekm  n 
the   rip-rap   foundation.  i 

This  arrangement  has  met  fully  a' 
tations,  the  pillars  on  which  the  tu 
been  used  showed  no  signs  of  chippn 
fissures  of  any  kind  during  the  varin 
ations  of  setting  or  filling  or  after 
ter  work  which  was  always  carried 
concrete  containing  100  kgms.  of  cci 
cubic  metre. 

F0UNI1.\TI0N  OF  THE  BRE.A.KW,«E( 

The  foundation  of  the  breakwater  ii,  ver 
important  part  of  the  work.  Althoug^■v  'i 
off  at  reference  ( — 10.50),  this  foiind.iiii 
made  up  of  a  mass  of  random  stoner  :;! 
rap  containing  a  million  and  50,000  tees  ' 
natural   blocks. 

The    rip-rap.    as    already    said,   cam  tr  i 
three  quarries  which  also  supplied  the^ci'i 
stone    for    making    artificial    blocks  ,t 
Crete,   and  the   rubble  stone   for  the  i 
The   two  quarries  on   the   Sorrento  pi!:> 
( Equa   and    Villazzano)    give   dolomitilinii 
stone,  the  third,  situated  on  the  Gulf  i  P' 
zuoli,  furnishes  stone  of  a  trachytic  duett- 
The  specific  gravity  of  these  two  rocks.  ■>'■ 
for  the   limestone   and   2.t)0   for  the  t:hyiii' 
stone. 
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/olumes   of   Water   Required   for    Ef- 
fective Hydraulicking. 

The  accompanying  tables  show  the  amount 
f  water  required  for  effective  use  in  oper- 
ting  hydraulic  giants,  and  the  amount  of 
/ater  which  will  flow  through  nozzles  from 
%  in.  to  10  ins.  in  diameter,  under  given 
eads  from  50  to  700  ft.  The  tables  were 
ompiled  by  engineers  of  the  Union  Iron 
Vorks  Co.,  San  Francisco,  Cal.,  published  in 
KIT  catalog  No.  5,  on  hydraulic  excavating 
lachinerv. 


TABLE  I.— VOLUMES  OF  WATER  REQUIRED 
FOR  EFFECTIVE  HYDRAULICKING. 
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195 
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300 
330 
360 
383 


435 
480 
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773 
848 
915 
975 


2011 
32« 
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The  fuel  consumed  by  locomotives  ^  I'lf 
railroads  of  the  United  States  during  tliiswl 
year  1911  totaled  132,000,000  tons,  wlh  « 
equal  to  one-fifth  of  the  entire  annual  itpm 
of  the  coal  mines  of  the  country.  Tli  item 
required  an  expenditure  of  about  $240,1 ,0i"'. 
or  12  per  cent  of  the  total  operating  e.Mis'S 
of  the  railroads. 


ABLE  II.— VELOCITY  IN   FEET   PER  SECOND  AND  FLOW  OF  WATER  THROUGH  LAP.GK  NOZZLES  UNDER  HEADS  OF  FROM  50  TO  ■■  FT 


lead  of 
cvater 
in  ft. 

50 

60 

70 

80 

90 
100 
125 
150 
175 
200 
250 
300 
350 
400 
450 
500 
550 

»;oo 

700 


Velocity 

in  ft. 

per  sec. 

56.75 

62.10 

67.14 

71.78 

76.13 

80.25 

SS.72 

98. 2S 

106.10 

113.50 

127.10 

139.00 

150.10 

160.50 

170.20 

179.40 

188.20 

196.60 

212.30 


IVz-in. 

nozzle. 

Cu.  ft. 

per  min. 

41.74 

45.84 

49.50 

52.92 

56.16 

59.22 

66.18 

72.48 

78.30 

83.76 

!I3.7S 

102.54 

110.76 

118.44 

125.58 

132.39 

138.84 

145.08 

15fi.C6 


2-in. 
nozzle. 
Cu.  ft. 
per  min. 

74.22 

81.30 

87.81 

93.88 

99.57 

104.96 

117.34 

128.55 

138.77 

148.45 

166.24 

181.81 

196.33 

209.93 

222.61 

234.65 

246.16 

257.14 

277.68 


2',4.-in. 
nozzle. 
Cu.  ft. 
per  min. 
116.11 
127.17 
137.36 
146.85 
155. 7G 
164.19 
183.56 
201.08 
217.08 
232.22 
260.04 
2S4.39 
307.10 
328.38 
348.22 
367.05 
385.05 
402.24 
434.36 


3-in. 

nozzle. 

Cu.  ft. 
per  min. 
167.18 
183.13 
197.79 
211.44 
224.27 
236.41 
264.31 
289.49 
312.15 
334.37 
374.43 
409.49 
442.19 
472.83 
501.40 
528.51 
554.43 
579.18 
625.43 


3%-in. 
nozzle. 
Cu.  ft. 
per  min. 
227.45 
249.09 
269.09 
287.69 
305.12 
321.64 
359.58 
393.90 
425.24 
454.90 
509.41 
557.11 
601.60 
643.28 
682.16 
719.03 
754.30 
787.97 
850.89 


4-in. 
nozzle. 
Cu.  ft. 
per  min. 
296.91 
325.22 
351.27 
375.55 
398.31 
419.86 
469.41 
506.20 
555.11 
593.83 
664.98 
727.24 
785.32 
839.73 
890.48 
938.62 
984.66 
1,028.61 
1,110.75 


4i;4-ln. 

nozzle. 

Cu.  ft 

per  min. 

375.91 

411.73 

444.73 

475.47 

504.28 

531.57 

594.30 

651.00 

702.80 

751.82 

841.91 

920.73 

994.26 

1,063.15 

1,127.40 

.1,188.34 

1,246.63 

1,302.27 

1.406.27 


.j-m. 

nozzle. 

Cu.  ft. 

per  min. 

464.10 

50S.34 

549.07 

587.01 

622.59 

656.28 

733.73 

803.73 

867.68 

928.20 

1,039.42 

1,136.74 

1,227.51 

1,312.56 

1,401.89 

1.467.13 

1,539.09 

1,607.79 

1,736.18 


5y2-in. 

nozzle. 

Cu.  ft. 

per  min. 

561.82 

615.38 

664.68 

710.62 

753.68 

794.47 

888.22 

972.97 

1,050.39 

1,123.65 

1,258.29 

1,376.10 

1.485.99 

1,588.95 

1,684.98 

1,776.06 

1,863.18 

1,946.34 

2,101.77 


6-in. 

nozzle. 

Cu.  ft. 

per  min. 

668.74 

732.49 

791.17 

845.85 

897.11 

945.66 

1,057.26 

1,158.13 

1,250.28 

1,337.48 

1,497.74 

1,637.97 

1,768.77 

1.891.33 

2,005.63 

2,114.04 

2,217.54 

2,316.73 

2,501.94 


7-in. 

8-in. 

nozzle. 

nozzle. 

Cu.  ft. 

Cu.  ft. 

per  mm. 

per  nun 

910.15 

1,188.68 

993.92 

1,302.00 

1,076.79 

1,406.31 

1,151.20 

1.503.50 

1,220.97 

1,594.62 

1,287.04 

1,680.91 

1. 438.92 

1,879.27 

1,576.21 

2,058.57 

1,701.63 

2,222.37 

1.820.31 

2,377.37 

2,038.42 

2,662.23 

2,229.2S 

2,911.49 

2,407.30 

3.143.99 

2,574.09 

3.361.83 

2,729.66 

3,565.00 

2,877.21 

3,757.71 

3,018.35 

3,942.03 

3,153.07 

4.117.98 

3.404.8(1 

4.446.83 

9-in. 

nozzle. 

Cu.  ft. 
per  min. 
1,504.32 
1,647.73 
1.779.74 
1,902.74 
2,01S.05 
2.127.26 
2,378.29 
2,605.20 
2,812.49 
3,008.65 
3.369.16 
3,684.61 
3,978.85 
4.254.53 
4,511.66 
4.755.53 
4,988.80 
5.211.47 
5,627.64 
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Ctt. 
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l.iOS 
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iiios 

2.3  92 
21127 
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2.9  99 
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lod  of  Sinking  233  ft.  of  10x45-ft. 
;iaft  in  One  Month,  a  South 
ifrican  Shaft  Sinking  Record. 
|iix4.i)-ft.,  seven  compartment  it>ck  shaft 
link  23.3  ft.  during  March.  1912,  for  the 
1  mines,  Witwatersrand.  South  .Africa. 
;  the  quarter  including  March  this  shaft 
tjnk  bi^'i  ft.,  wliich  also  is  a  record  for 
i'trict.  The  previous  three  months'  record 
ii  ft.  made  at  the  Brackpan  mines  in 
The  method  of  sinking  by  which  these 
Is  were  obtained  is  described  by  Mr.  A. 
l--Key  in  "Mining  and  Engineering 
••  for  June  1,  1912.  and  we  take  the  fol- 

extracts  from  this  description  : 
I  shaft   in    which    the   calendar    month's 

sinking  has  been  made  is  of  seven  com- 
•  •nts,  the  excavations  being  4-5  ft.  by 
'  equal  to  -l.iO  cu.   ft.  area,  or  37.5  tons 

loot  of  shaft  in  tlie  solid.  The  total 
ilhed  for  the  month  as  hoisted  for  the 

sunk  were  S.lo."),  equal  to  3-5  tons  to  the 
ihich  comes  very  close  to  the  estimate, 
nking  was  done  through  quartzites  and 
hales,  155  ft.  of  quartzites  and  78  ft.  of 

being   pierced    during    the    month.      It 

■worthy  that  only  one-third  of  the  dis- 

was  in   the   Kimbcrley    shale ;    previous 

s  have  been  almost  entirely  in  that  for- 

The  record  was  made  from  1.7:%  ft. 

1  ft.  Natives  do  all  the  hand  drilling 
oveling,  82  natives  with  a  leading  sink- 
il  a  white  assistant  forming  the  shift's 
;  crew.  Eight-hour  shifts  are  work- 
lays  a  week.  The  majority  of  the  boys 
liiuble  hand,  using  7-lh.  hammers,  the 
■nches  only  having-  "single-hand  lioys'' 
rk  on  them.  No  particular  trouble  or 
i  given  to  a  "sink."  The  shaft  being 
It  with  its  long  axis  on  the  dip,  advan- 

taken  of  the  bedding  planes,  the  great 
ity  of  the  holes  being  inclined  to  the 
against  the  strata. 

ing  with  a  skip  installation,  one  of  the 
)bjects  striven  for  is  a  flat  bottom,  an 
kip  sinking  shaft  bottom  being  a  bench 
t  each  end.  The  reason  of  this  is  the 
■  facility  for  loading  the  broken  rock 
e  skips  and  getting  each  skip  in  its  turn 
ic  hottom  at  approximately  the  same 
II;  is  obvious  that  if  the  "benching''  sys- 
ere  in  use  in  a  .skip  shaft  with  the  en- 

inning  double  and  the  skips  landing  at 
I  torn  at  diiTerent  levels,  innumerable  dif- 
s  would  be  encountered  such  as  tipping 
;ties,  risk  of  kinking  the  rope,  cither 
'g  the  skip  away   empty   or   taxing  the 

nduly  by  .^hoveli^g  the  reck  3  or  4   ft. 

into  the  skip:  in  fact,  many  unforeseen 
■s  would  he  encountered  which  would 
delay  and  pro'oably  accidents.  Blasting 
place   every  8   hours.    From   40   to    45 

completes  a  round  for  a  shaft  and 
(s  the  shaft.  These  holes  are  drilled 
^l  ft.  6  ins.  to  5  ft.  in  depth.     Four  are 

abreast   for  the   length   of   the   shaft. 

de  holes  are  given  from  a  plumb  line 
J  rom  the  bottom  set.  Gelatine  %-in.  di- 
\  is  used.  Smith's  "27  Special"  fuse  is 
(md  Edgar  .Mien  &  Co.'s  Green  Label 
''  steel.  The  tonnage  broken  per  hole 
jed  for  the  month  was  2.23  tons,  the 
le  consumed  being  0.457  lb.  The  average 
i;r  of  natives  employed  was  82. 
^pump   is   installed    in    the    shaft    below 

the  water,  30  skips  a  shift,  being  han- 

ith  the  sinking  skips  from  "rings''  at 
'i  points. 

iiering. — Four  timber  men  are  employed. 
Ven  and  six  boys  being  "bottom  set''  men, 
|an  and  four  boys  are  on  the  hitches. 
y  and  permanent  guides,  and  one  man 
1  e  boy  on  the  brattice.  All  timber  men 
l-norning  shift  only  from  7  a.  m.  to  3 
'  and  only  for  very  urgent  reasons  is 
'^le  allowed.     .After  the   sinking  shift  is 

bottom  and  hoisting  man  has  com- 
il,  the_  two  bottom  set  men  go  down 
I  leir  lines,  stage  planks,  blocks,   wedges 

oys."  Their  first  duty  is  to  block  the 
'■  o  the  bottom  set.  using  the  bottom 
I,  carry  their  stage  planks.  They  are  not 
\\  to  interfere  with  the  skips  once  they 


have  reached  their  place  of  work,  until  the 
sinker  has  linished  cleaning  up,  had  his  drills 
down,  and  started  his  "boys"  drilling.  Then 
the  engines  are  handed  over  to  the  timber 
rnen,  who  take  them  to  hang  the  next  set. 
From  the  time  the  banks  men  shackles  on 
the  first  pair  of  wall  plates  until  the  set  is 
hung,  filled  in.  tightened  up  and  temporarily 
blocked,  and  the  timber  men  arc  up  to  sur- 
face with  their  stage  planks  and  "boys,"  is 
an  hour  to  an  hour  and  a  half.  Timber  men 
are  not  allowed  to  deal  with  "tight"  ground 
nil  the  timber.  The  sinker  is  responsible  and 
is  compelleil  to  take  it  down.  Knowing  this 
he  is  careful  with  his  lines  and  little  is  ever 
heard  of  ground  being  "on."  If  a  set  of 
permanent  guides  is  required  or  a  set  of 
liearers  to  he  taken  <lown.  as  soon  as  the 
timber  men  have  hung  their  wall  plates  and 
had  their  "filling  in"  timber  sent  down  they 
turn  the  engine  over  to  the  other  man,  who 
goes   on   with   that   particular  work. 

Fifty-seven  skips,  or  114  tons,  of  rock  have 
been  hoisted  from  the  bottom,  one  set  blocked, 
another  hung  and  filled,  four  30-ft.  guides 
hung  and  bolted  up,  the  shaft  drilled  over, 
and  blasted  a  (luarter  of  an  hour  before  the 
end  of  the  shift.  .-Ml  hitches  are  cut,  bearers 
installed  and  timber  dropped  while  the  shift 
is  at  work  in  the  bottom.  The  shafts  carry 
six  8-iii.  and  1-in.  penthouses,  two,  one  above 
another,  in  each  "dunnuy"  compartment.  Run- 
ning four  skips  in  a  7-compartment  shaft  gives 
eacli  end  and  the  center  compartment  clear. 
In  these  the  penthouses  are  placed. 

There  arc  132  cu.  ft.  of  pitch  pine  in  each 
set.  The  timbers  are  7- ft.  centers,  6  ft.  3 
ins.  between ;  Vvall  plates  and  end  pieces,  9x9 
ins.;  center  studdle  over  the  joint  10x7  ins.; 
corner  studdles,  8x8  ins. ;  intermediate  stud- 
dies,  10x4  ins.;  dividers,  9x7  ins.  The  "uides 
are  8.\4-in.  pitch  pine  carried  on  channel 
brackets  bolted  to  the  dividers.  Lagging, 
when  any  is  used,  is  12xl2-in.  pitch  pine. 
Hearer  sets  are  put  in  approximately  every 
120  ft.,  each  bearer  being  made  up  of  three 
pieces.  L'nder  the  end  pieces  three  9x9  ins.. 
making  a  bearer  27x9  ins. ;  under  the  divid- 
ers three  9.x7  ins.,  making  a  bearer  27x9  ins. 
Hitches  are  cut  to  a  minimum  of  4  ins.  in  the 
solid  surface.  Wire  iilumb  lines  are  dropped 
once  a  month  to  check  the  timber  and  tim- 
ber men's  lines.  All  the  framing  guides,  lad- 
ders, rings,  etc..  are  got  out  for  the  4  shafts 
b\-  3  men  by  hand.  To  date  of  writing,  in 
this  shaft.  04  sets  of  7-ft.  center  timber  has 
been  put  in  position  in  (il  consecutive  day.s. 
This  in  itself  constitutes  a  record,  and  is  one 
that  will  be  difficult  to  excel.  Si.x  hanging 
bolts  a  side  are  required,  three  for  each  half 
plate.  "Waverly''  1%-in.  iron  is  used  for 
the  bolts.  The  wall  plates  are  in  two  halves, 
and  are  simply  butt-jointed  on  a  divider,  no 
plating  or  bolting  being  used.  The  length  of 
the  two  wall  plate  halves  is  respectively  22 
ft.  9%  ins.  and  20  ft.  8V4  ins.,  making  a  total 
length  of  43  ft.  6  ins.  The  dividers  are  6  ft. 
ti  ins.,  givin.g  a  shaft  width  over  the  timber 
of  8   ft. 

Compartment  sizes  are  as  follows :  The 
south,  or  pump,  compartment  is  8  ft.  fi  ins.  by 
(!  ft.  fi  ins.  in  the  clear.  The  other  six  com- 
partments are  each  (1  ft.  6  ins.  by  5  ft.  in  the 
clear.  The  pump  compartment  is  divided  up 
as  follows :  2  ft.  8  ins.  ladderway,  3  ft.  (i 
ins.  for  repairing  cage,  the  "runners"  4  and 
4%  ins.  being  bolted  to  the  wall  plates,  and 
2  ft.  4  ins.  for  pipe  bearers  and  columns.  The 
power  cables  are  carried  down  in  the  space 
between  the  wall  plates  and  the  repairing  cage 
ends.  All  lights  used  in  the  shaft  are  car- 
liide. 

I'entHalioii. — No  fan  installation  or  pipes 
are  in  use.  A  wooden  chimney  is  taken  up 
above  the  headgear,  the  entire  area  of  the 
pump  compartment.  A  %-in.  brattice  between 
the  pump  compartment  dividers  and  "scribed'' 
to  the  ground,  is  carried  down  with  the  tim- 
ber. This  gives  a  natural  draught  of  from 
20,000  to  25,000  cu.  ft.  of  air  per  minute  pass- 
ing over  the  shaft  bottom.  Ten  minutes  after 
blasting  the  bottom  is  clear  of  smoke  and 
fumes. 

Equifmciit. — The  shaft  is  equipped  with  a 
modern   steel  headgear,   110  ft.   from  the  col- 


lar to  the-  platform  and  covering  all  com 
partmeiits.  Two  double  drum  engines  are  ii 
use,  one  a  geared  Robey  lli'/4x33-in.  cylindei 
and  the  other  a  Eraser  &  Chalmers  22x48-in 
cylinder.  .All  drums  are  8  ft.  in  diameter 
The  boilers  are  Babcock  &  Wilcox  Dutch  over 
tvpe.  "I'he  winding  ropes  arc  H4  ins.  in  di 
ameter.  The  sinking  skips  are  45  cu,  ft.  ca 
pacity. 

Oryani:aliuii. — The  officials  in  direct  toucl 
with  the  shaft  are  mine  captain,  engineer 
and  foreman  boilermaker.  No  shift  bosses  o 
foremen  timber  men  are  employed.  Thi 
opinit)n  is  held  that  a  shift  boss  hinders  aiu 
acts  as  a  stumbling  block  in  the  way  of  tm 
man  who  is  doing  the  work.  The  men  are  o 
the  best  type  and  work  on  the  bonus  sys 
tem.  All  men  connected  with  the  sinking  joii 
in  the  bonus  list.  Six  engine  drivers  are  em 
ployed,  being  divided  in  8-hr.  shifts.  All  knov 
the  system  installed  and  work  with  grca 
efficiency. 


Suggestions    in    Loading    and    Firinj 
Well  Drill  Blast  Holes. 

The  following  notes  and  records  of  loadiiij 
and  tiring  well  drill  holes  in  quarry  work  ar 
given  in  a  paper  by  Mr.  S.  R.  Russell,  Wil 
mington,  Del.,  before  the  National  Lime  Mann 
facturers'  Association. 

In  all  quarry  blasting  the  object  to  be  at 
taincd  is  maximum  material  broken  at  leas 
cost.  In  quarries  where  the  stone  is  used  fo 
lime  making,  a  predominance  of  one-mai 
stone  is  desired  and  too  great  a  number  o 
spawls  is  just  so  much  waste.  In  quarrie 
where  the  stone  is  used  for  commercial  pur 
poses,  and  where  it  must  be  crushed  the  mor 
broken  up  the  stone  is  after  a  shot,  the  bet 
ter.  In  either  case  excessive  mudcapping  o 
block-holding  on  the  quarry  floor  ought  V 
be  avoided. 

The  question  of  the  best  explosive  for  ob 
taining  the  desired  results  is  of  great  impor 
tance  and  each  superintendent  should  stud; 
the  conditions  of  his  own  quarry.  There  ar 
many  explosives  manufactured,  nearly  all  o 
which  differ  in  some  way.  Some  are  slow 
others  quick ;  some  bulky ;  others  dense,  etc 
Conditions  differ  so  much  in  actual  practic 
that  the  choice  of  the  proper  explosive  for 
certain  class  of  work  sometimes  requires  con 
siderable  patient  labor  and  experimenting. 

Time  expended  in  studying  the  action  ii 
blasting  of  various  explosives  having  differen 
properties,  is  time  well  spent.  It  may  be  th 
means  of  making  a  great  saving  in  mone} 
Each  quarryman  should  give  this  subject  clos 
attention  as  a  great  deal  of  money  can  be,  ani 
is  wasted  in  ignorant  use  of  explosives. 

The  correct  spacing  and  location  of  bor 
holes  is  of  just  as  mucli- importance  as  th 
kind  of  explosives.  Many  times  when  poo 
results  are  attributed  to  the  explosive,  th 
fault  really  lies  in  poorly  placed  holes.  Thi 
is  a  subject  requiring  study  by  the  quarry 
man  of  every  local  condition. 

.Authorities  differ  as  to  the  most  economics 
diameter  of  hole  in  well  drill  blasting.  Som 
favor  the  3-in.  or  4-in.  hole,  others  the  larg 
ones.  There  is  good  reason  to  believe,  how 
ever,  that  it  is  just  as  cheap  to  drill  a  5%-ir 
or  t)-in.  hole  as  one  of  smaller  bore.  Th 
larger  hole  has  the  advantage  of  permittin 
a  greater  spacing  and  a  better  concentratio 
of  explosives  in  the  bottom  where  they  ar 
usually  the  most  needed.  It  also  allows  th 
use  of  a  heavier  stem  and  drill  bit,  minimizini 
break-downs. 

"Squibbing"  or  "pringing''  well-drill  hole 
is  not  recommended.  It  is  a  slow,  tediou 
and  expensive  operation.  It  is  necessary  t' 
have  the  machine  nearby  to  clean  the  hoi 
in  case  of  clogging.  If  a  hole  of  this  siz 
should  cave  so  badly  that  it  could  not  b 
opened,  the  loss  is  considerable,  and  beside; 
there  is  more  or  less  danger  in  springing  hole 
of  a  great  depth. 

There  is  no  hard  and  fast  rule  for  th. 
proper  spacing  of  holes.  A  great  deal  depend 
on  local  conditions.  With  a  5%-in.  hole,  whicl 
is  more  commonly  used,  it  is  advisable  firs 
not  to  exceed  20  ft.  by  20.0  ft.     .After  a  fev 
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blasts  are  made  it  may  be  found  that  the  holes 
could  be  set  back  to  25.0  feet  or  more.  In 
110  case,  however,  should  they  be  much  more 
than  20.0   ft.   apart   for  best  results. 

It  is  good  practice  to  drill  the  holes  at 
least  four  or  five  feet  below  the  quarry  floor. 
This  insures  a  better  breakage  at  the  bottom, 
a  better  working  floor  and  permits  of  easy 
access  for  a  steam  shovel  if  one  is  used. 

In  blasting  deep  holes  in  quarry  operations, 
dynamite  is  generally  used,  although  occa- 
sionally blasting  powder  or  Judson  powder  is 
better.  Blasting  powder  is  much  slower  in 
action  and  more  bulky  than  dynamite,  and  will 
naturally  bring  down  the  stone  in  large  lumps, 
requiring  further  treatment  on  the  floor.  Jud- 
son powder  R.  R.  P.  possesses  some  of  the 
features  of  dynamite,  but  is  not  a  great  deal 
quicker  in  action  than  blasting  powder.  Nat- 
urally, if  these  e.xplosives  are  used  either  the 
holes  must  be  spaced  more  closely  or  spring- 
ing must  be  resorted  to  to  concentrate  the 
charge  at  the  bottom,  but  in  any  case  the  frag- 
mentation is  not  as  great  with  tht;e  explo- 
sives as  with  dynamite. 

No  rule  can  be  given  as  to  the  amount  of 
Jynamite  to  use  in  holes  of  given  depth.  A 
?reat  deal  depends  on  the  local  conditions.  It 
requires  about  15  lbs.  of  dynamite  of  the  dens- 
t>'  of  .Atlas,  for  instance,  to  fill  one  foot  of 
t  ti-in.  hole,  the  cartridges  being  slit  and 
amped  well.  .As  a  general  rule  it  can  be  said 
:hat  a  hole  of  any  depth  should  be  filled  at 
east  half  its  length  with  explosive.  A  40-ft. 
lole  should  have  20.0  ft.;  a  (iu-ft.  hole  30.0 
't.  of  dynamite,  and  so  on. 

In  order  to  secure  ma.ximum  breakage  and 
jroper  distribution  of  the  explosive  in  the  bore 
lole,   the  charge   should   come   up   in  the  hole 

0  at  least  30.0  ft.  from  the  top  (some  ex- 
lenenced  blasters  will  always  load  up  to  with- 
n  20  ft.  of  the  surface).  However,  in  holes 
OU  ft.  deep,  this  would  mean  70.0  ft.  of  dyna- 
nite,  or  70x15,  which  is  1,050  lbs.  Thi's  is 
;enerally  more  than  necessarv  if  the  holes 
.re  properly  located. 

It  is  absolutely  essential  that  the  force  be 
iroperly  distributed  in  order  to  obtain  maxi- 
num  results  in  blasting.  This  is  done  in 
loles  of  this  depth  by  double  or  triple  load- 
ng,  that  is.  by  breaking  the  load.  From  700 
ris.  to  800  lbs.  of  40-per  cent  and  tiO-per  cent 
ynamite  is  a  very  satisfactory  load  for  holes 
f  lOO-ft.  depth.    .About  500  lbs.  can  ue  loaded 

1  the  bottom,  then  some  tamping  filled  in 
jid  the  rest  of  the  charge  loaded  above  this. 

he  object  in  breaking  the  load  is  to  distrib- 
te  the  charge  where  the  rock  is  hardest  and 
ot  have  some  of  it  at  seams  or  weak  spots, 
.here  a  part  of  its  value  would  be  wasted! 
lid  also  to  assist  in  breaking  the  upncr  strata 
y  bringing  the  powder  higher  up  in  the  holes. 
)ften  the  fall  alone  is  depended  upon  for  the 
>p  breakage.  In  a  line  of  holes,  the  charges 
f  explosives  can  be  arranged  in  this  way  so 
lat  the  dynamite  in  one  hole  will  be  on  the 
line  level  as  tamping  in  the  next.  etc.     This 

have  found  the  most  efTective  wav  to  secure 
laximum  fragmentation  with  the  least  amount 
f  e.xplosives. 

The  record  of  a  few  blasts  will  give  a  bct- 
:r  idea  of  what  results  mav  be  expected  in 
ell  drill  blasting.  Some  of  these  blasts  I 
:rsonally  directed,  and  the  data  for  others 
obtained  from  reliable  sources. 
A  blast  made  in  limestone  used  for  railroad 
illast,  consisted  of  eight  holes— average 
epth,  48.0  ft.;  average  space  between  holes. 
10  tt.;  average  face  burden,  19.0  ft.  In  all 
30(1  Ihs.  of  40-per  cent  dvnamite  were  used 
-oducmg  13,000  tons,  or  about  4  tons  per 
junds  of  e.xplosive. 

A  blast  in  cement  rock  consisted  of  nine 
Dies— average  depth,  62.0  ft.;  average  space 
?twecn  holes,  20.0  ft.;  avera.ge  face  burden. 
^0  tt  In  all  2,-500  lbs.  of  (!0-per  cent,  and 
sm  lbs.  of  40-per  cent  dvnamite  were  used 
•oducing  28,000  tons  of  "stone,  or  6.5  tons 
■r  pound  of  powder. 

A  blast  in  cement  rock  consisted  of  seven 
)les— average  depth,  60.0  ft.;  average  face 
irden,  23.0  ft.;  average  space  between  holes, 
.0  ft.  .Altogether  500  pounds  of  60-per  cent 
id  2,900  pounds  of  40  per  cent  dvnamite  were 


used,   producing   15,000  tons  of   stone,   or  4.41 
tons  per  pound. 

A  blast  made  in  a  hard  massive  limestone 
used  for  ballast,  consisted  of  eight  holes — av- 
erage depth,  95.0  ft. ;  average  space  between 
holes.  28.0  ft. ;  average  face  burden,  33.0  ft. 
In  all  2,200  lbs.  blasting  gelatin,  3,350  lbs.  60- 
per  cent  dynamite,  and  1,250  lbs.  of  40-per  cent 
dynamite  were  used — a  total  of  6,800  lbs.,  pro- 
ducing about  02,000  tons  or  9  tons  to  a  pound 
of  explosive. 

.A  blast  in  limestone  used  for  lime  manu- 
facturing, consisted  of  three  holes— average 
depth  loO.O  ft. ;  average  space  between  holes 
17.0  ft.;  average  face  burden,  24.0  ft.  In  all 
1,200  lbs.  of  60-per  cent,  and  1,600  lbs.  of  40- 
per  cent  dynamite  were  used,  producing  13,000 
tons,  or  about  4.6  tons  per  pound. 

.A  blast  in  limestone  used  for  cement  manu- 
facture consisted  of  nine  holes — average  depth 
52.5  ins. ;  average  space  between  holes  20.0  ft. ; 
average  face  burden  36.0  ft.  In  all  1,720  lbs. 
of  60-per  cent,  and  2,500  lbs.  of  40-per  cent 
dynamite  were  used,  displacing  31,000  tons,  or 
7.3  tons  per  pound  of  explosive. 

Some  of  these  blasts  were  much  more  ef- 
fective than  others,  as  some  were  better  bal- 
anced. .An  average  of  from  four  to  six  tons 
of  stone  to  the  pound  of  explosive  is  about 
what  should  be  expected  in  blasting  limestone. 

I  recommend  a  little  60-per  cent  dvnamite 
m  the  bottom  of  holes,  and  40-per  cent,  or 
even  a  lower  grade,  for  the  remainder  of  the 
charge.  The  use  of  the  60-per  cent  gives  more 
assurance  of  "kicking"  out  the  bottom,  which 
of  course  is  nearly  always  the  hardest  nut  to 
crack. 

It  is  well  to  always  used  strong  detonators. 
-At  least  No.  6  electric  fuses,  and  better  still. 
No.  8,  and  two  should  be  used  in  each  hole, 
one  about  one-fourth  of  the  way  up  in  the 
charge,  and  the  other  near  the  top.  If  it  is 
found  necessary  to  splice  extra  lengths  to  the 
fuse  wires,  the  joints  should  be  carefuUv  twist- 
ed and  well  taped.  The  use  of  two  primers 
serves  the  double  purpose  of  assuring  thor- 
ough detonation  of  the  explosive  charge  and 
also  afi'ord  a  way  out  in  case  one  detonator 
should  be  broken  or  otherwise  damaged  dur- 
ing tamping. 

If  the  hole  is  doubled  or  triple-loaded  it  is 
best  to  have  two  primers  below  the  break  in 
the  charge  for  the  same  reason  as  just  de- 
scribed. Each  electric  fuse  should  be  tested 
with  a  reliable  galvanometer  before  loading, 
and  again  after  the  holes  have  been  loaded 
and  tamped.  The  entire  circuit  should  be 
tested  when  loading  is  completed  and  all  con- 
nections have  been  made,  except  to  the  blast- 
ing machine  or  power  circuit.  In  this  work 
there  is  nothing  gained  by  loading  dvnamite 
loose  in  the  holes— that  is,  removing  the  naper 
shells.  In  fact  the  danger  is  greatly  increased 
by  so  doing,  as  loose  powder  may  then  be 
scattered  all  along  the  Walls  of  the  hole  and 
at  the  mouth.  When  this  occurs  there  is  al- 
ways the  possibility  of  a  stone  working  loose 
and  getting  wedged  between  the  tamping  ulock 
and  the  side  of  the  hole,  causing  friction  and 
setting  oft'  the  charge. 

Simply  slit  the  cartridge  longitudinally  on 
two  or  three  sides,  dropping  in  from  10  to  15 
lbs.  at  a  time  and  tamping  well  with  a  wooden 
block.  This  may  be  increased  to  25  lbs.  at  a 
time  as  the  top  of  the  charge  is  approached. 
In  loading  holes  of  extreme  depth,  the  ques- 
tion might  arise  whether  it  is  safe  to  drop 
dynamite  of  say  60-per  cent  or  40-per  cent 
strength  such  a  distance.  I  can  answer  only 
by  saying  that  the  general  practice  is  to  drop 
It  111  this  way.  Usually  there  is  some  water 
at  the  bottom  of  the  hole,  and  the  cartridges 
are  slit  so  that  the  dynamite  does  not  receive 
a  very  hard  shock  when  it  reaches  bottom. 
The  water  also  serves  as  a  cushion  and  when 
we  get  above  the  water,  the  powder  already 
in  the  hole  serves  the  same  purpose.  If.  how^- 
ever.  any  hesitancy  is  felt  about  dropping  dyna- 
mite in  this  way,  the  first  few  feet  of  hole 
can  be  loaded  by  attaching  a  sharo  stick  to 
the  end  of  a  string,  inserting  the  stick  in  the 
dynamite  cartridge  and  lowering  almost  to 
the  bottom  of  hole;  then  release  the  dynamite 
with  a  quick  jerk  of  the  string. 


A  tamping  block  should  be  of  wol    k 

,0  feet  long,  and  just  enough  smaller!  h"  ' 

eter  than  the  hole  to  have  good  clear    T 

not  use  a  block  too  small  in  diameterlfrt,  '^ 


is  danger  of  lose  stones  falling  in  thekl 
getting    wedged    between    the   block  Ia  a 
walls,  causing  trouble  and  anxietv     T  .     ' 


ing  block  should  be  weighted  by'boriil, l™?" 
about   IVa  ins.  in  diameter  at  the  bol     , 
about  half  its  length  and  filling  with  nlu 
lead  or  babbitt.    By  weighting  the  bK" 
way  It  IS  possible  to  tamp  the  powdi  hJ, 
at  the  bottom  of  the  holes  where  usijy  " ; 
be    found    some   water.      Of   course  i       I 
water    as    possible    should    be   remov   < 
the  holes  before  loading  is  started     'L 
can  be  fastened  at  the  other  end  bv  rilT 
hole  through  the  block  from  side  to  CI] 
grooving  above  each   end  of  the  holt^  T 
top   of   the   block  so   that   the  rope   n  t 
project  beyond  the  perimeter  of  the  1,4 
For  very   deep  holes   a   light  tripodan 
built  and  the  tamping  block  operate^' 
men  with  rope  over  pulley  at  the  ap 
keeps  the   rope  in  the  center  of  the  ,c 
is  easier   for  the  men  than  lifting  diitU 
hand. 

-Another  good  arrangement  is  a  heaibb 
shaped   like  a   bootjack   with  a  pullejn  • 
slotted  end.     This  end  is  placed  over' 
ter  of  the  hole  and  the  rope  is  alloM 
over   the  pulley.     Tamping  with  a  cir  , 
by  screwing  a  wooden  block  on  the  enis 
tremely    dangerous    and    should   nev" 
lowed.     The  use  of  any  metal  parts  ; 
IS   condemned   by  the   best   authority 
great    many    accidents    have    been   ca>a    ■ 
this   way. 

I  have  used  the  drills  to  let  down  d  -■ 
up  the  blocks  in  tamping  holes  of  10  t  \ 
more  in  depth  by  attaching  the  rope .  n, 
pump  reel  on  the  drill  carriage.  Tims  '-.>] 
right  w-hen  the  machine  is  run  by  air,  t  .i 
advisable  if  operated  from  a  stationer  n  ■- 
or  electricity.  It  is  slower  also  than  np  r 
by  the  tripod,  as  considerable  time  15  r  n 
moving  the  drill  from  one  hole  to  the  ot 

.After  each  hole  is  loaded  with  the  0.-5  - 
charge  it  should  be  filled  clear  to  tlici;::', 
with  clay,  sana  or  screenings,  and  ip,  1 
care  being  taken  not  to  break  the  iiiial;  1: 
of  the  electric  fuse  wires.  When  all  h(i  in: 
loaded  and  connected  be  sure  by  test  tt  'he 
resistance  of  the  circuit  does  not  exc.l  ilic 
capacity  of  the  blasting  machine,  and  ;  the 
holes  as  soon  as  possible  after  loaig  is 
completed. 

Some  rules  which  should  alwavs  be  eiircfl 
are  as  follows : 

Allow  no  smoking  in  the  viciiiitv  tu 
loading  operations. 

See  that  the  men  assisting  in  loadiiihavc 
no    matches,    especially    friction    matcl.  ii> 
their    coat    pockets.      There    is    a   cha 
these  falling  into  the  hole  while  loadii  51  1 
the  result  might  be  disastrous. 

Do  not  allow  loose  powder  to  acciiAte 
around  the  mouth  of  the  hole.  The  ii5  n 
the  sole  of  a  man's  shoe  may  cause  si  ie;'t 
friction  to  e.xplode  the  charge.  CarefuUsi.^ 
important ;  to  illustrate  :  In  a  dynamite  'JW- 
facturing  plant  no  one  wearing  a  sho*itli 
nails  in  the  sole  is  allowed  in  any  fte 
buildings. 

Do  not  bring  out  all  the  powder  f,  the 
blast  at  one  time;  and  do  not  allow  it  ti,;and 
out  in  the  open  over  night. 

If  possible,  complete  the  loading  andririf 
in  one  day.  If  it  takes  more  than  01  dsy 
to  load  the  holes,  do  not  connect  the  id 
holes  until  just  before  firing.  When  lefivor 
night,  cover  the  ends  of  the  electric  fuscires 
with  earth.  .An  electric  storm  during  tlifight 
has  been  known  to  set  off  a  blast. 

Be  sure  dynamite  is  thawed  before  ii)? 
Do  not  cut,  or  try  to  break  a  frozen  dyinilt 
cartridge;  and  do  not  load  frozen  dyinite 
in   the  bore  hole. 


Mail  Tubes  for  London.— A  sy.ne  '  i 
tube  railways  is  being  planned  to  carrtl'' 
mail  in  London.  Parcels  will  be  handl  ;'' 
well  as  mail.  The  road  will  be  abo  i' 
miles  long,  according  to  the  present  :" 
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for  Determining  Bonus  Payment 
I  the  Los  Angeles  Aqueduct. 

lotetl  previously  in  this  journal  the  Los 
s  Aqueduct,  sonic  217  miles  long,  is  be- 
nitructed  nearly  entirely  by  force  ac- 
.vork.  One  of  the  features  of  the  man- 
it  has  been  the  extensive  use  of  a 
system  of  payment  of  labor.  The  sys- 
s  proven  to  be  very  successful  in  hast- 
construction  and  reducing  costs.  In 
and  Minerals"  for  June,  1912,  the  rules 
J   by   the   engineers    in    charge    of    the 

0  govern  bonus  payments  are  given  as 

i  I 

.ciigth  of  Period  and  Time  of  Meastiic- 
— Ten  clays  shall  constitute  a  perioil. 
St  period  to  be  from  the  1st  to  the  10th 
month,  inclusive;  the  second  from  the 
)  the  20th.  inclusive;  the  third  from 
t  to  the  end  of  the  month.  Bonus  pay- 
shall  be  allowed  upon  the  basis  of  nieas- 
its   made   at   the   close   of    each    10-day 

.mfloyes  Entitled  to  Bonus. — The  fol- 
named  classes  of  employes  shall  be  al- 
io participate  in  bonus  payments  :  Tun- 
-cmen,  when  in  charge  of  more  than 
iius  crew;  shift  bosses,  miners,  muckers. 
'uKnel  Foreman. — The  tunnel  foreman 
ot  be  considered  as  one  of  the  "shift 
If  he  is  in  charge  of  more  than  one 
crew  he  shall  be  allowed  bonus  based 
he  "mean"  bonus  progress  per  sliift  of 
us  crews  under  his  supervision. 
hift  Boss. — The  shift  boss  shall  be  con- 
as  one  of  the  shift  crew.  He  will 
late  in  the  bonus  on  the  same  basis  as 
n  of  the  crew  under  his  direction.  An 
on  to  this  rule  is  made  when  a  shift 
placed  in  charge  of  two  or  more  shifts 
^rent  headings.  In  this  case  he  would 
ed  on  the  same  basis  as  a  foreman,  to- 
it  be  considered  as  one  of  the  crew. 
>uld  be  allowed  bonus  based  upon  the 
■onus  progress. 

I'umber  of  Shifts  Allou'ed. — The  num- 

shifts  worked  in  a   heading  during  a 

24  hours   shall   be  determined   by   the 

■r  or   superintendent   in   charge   of   the 

(ifter  consultation   with   the   chief  engi- 

[rimming  and  Timbering. — All  trimming 
ie  done  by  the  crew  sharing  the  bonus. 
itimbeis  are  placed  by  the  miners  from 
i  ndard  crew   in   a  given    10-day   period. 

at  portion  of  the  tunnel  shall  be  con- 
■    as  a   timbered    section ;    otherwise    it 

ot  be  so  considered. 

ontinuous  Work  and  E.vcefitions. — Only 
|ho  work  continuously  through  the  10- 
-riod — with   the    following   exceptions — 

;  entitled  to  the  bonus: 

;  .\ny  employe,  entitled  to  bonus   earn- 

ho  is  injured  or  becomes  ill  during  a 
i  from  conditions  arising  directly  from 
t construction,  shall  participate  in  bonus 
rortion  to  the  number  of  shifts  worked 
,  during  said  period. 

1  If  an  employe,  entitled  to  bonus  earn- 
1  transferred  during  a  period  from  a 
'•y,  to  another  part  of  the  work  for  rea- 
,her  than  his  own  request,  he  shall  par- 
a  in  bonus  in  proportion  to  the  number 
l|:s  worked  by  him  on  such  heading. 

'iterniptions  of  Work. — If  the  work  is 
■|ited  by  the  failure  of  power,  shortage 
ijerial  or  supplies,  floods,  cave-ins,  or 
r  auses  beyond  the  control  of  the  men, 
pi  shall  be  entitled  to  bonus  pay  in  pro- 
i|  to  the  number  of  shifts  worked  by 
i|uring  period  in  which  such  interrup- 
!':curred. 

\'ben  Both  Timbered  and  Untimbered 
'h  Done  by  the  Crew  in  the  Same  Pe- 
.Jfo  established  a  uniform  system  of 
P  ng  bolius  earnings  in  above  case  the 
"ig  formula  will  be  used: 


BONIS   .SCHKDULJi   FOR   TUNNKL.   WORK    IN   THE  J.A,WBONE  DIVISION. 


ULA. — 

^y 


Capacity  of 

Bonus  per 

tunnel. 

Class  of 

Timbered  or 

Class  of 

Base 

No. 

man  per  foo 

Second- 

rock. 

untimbered. 

work. 

rate  per 

of  men 

per  shift. 

feet. 

shift.  Feet. 

per  shliL 

Cents. 

430 

Soft 

Untimbered 

Hand 

4.0 

<l 

25 

KU 

Soft 

Timbered 

Hand 

4.0 

\\ 

25 

43  iJ 

Hard 

Untimbered 

Hand 

2.5 

10 

25 

430 

Hard 

Timbered 

Hand 

2.0 

10 

25 

430 

Hard 

Untimbered 

Machine 

3.0 

11 

40 

430 

Hard 

Timbered 

Machine 

2.3 

11 

40 

BONUS  SCHEDI'I. 

E  FOR  TUNNEL 

WORK  IN 

THE  SAUGUS 

DIVISION. 

Capacity   of 

Bonus  per 

tunnel. 

Class  of 

Timbered  or 

Class  of 

Base 

No. 

man  per  foo 

SecoMii- 

rock. 

untimbered. 

work. 

rate  per 

ot  men 

per  shift. 

feet. 

shift.  Feet. 

per  shift. 

Cents. 

1.000 

Hard 

Unlimbeied 

Hand 

2.3 

13 

40 

1.000 

Hard 

Timbered 

Han<i 

2.0 

Ifi 

40 

1,000 

Hard 

Untimbered 

Machine 

3.0 

15 

40 

1.000 

Hard 

Timbered 

MachlMi- 

2..-. 

17 

40 

1.000 

.Soft 

Untimbered 

Han.l 

3.0 

13 

35 

1.000 

Soft 

Timbered 

Hand 

*  5 

15 

35 

420 

Soft 

Untimbered 

Hand 

4.0 

11 

25 

420 

Soft 

Timbered 

Hand 

3.5 

11 

25 

420 

Soft 

I'ntlnilxTiMl 

Machine 

.">.0 

11 

25 

Soft 

TInil..  !i'.l 

Machim- 

'■  ' 

11 

25 

lC.\.'i.\ll'LE. — 

Let  -r  =  timbered  progress  =  25  feet ; 
.V  =  untimbered  progress  =  30  feet ; 
(I  =  required  timbered  per 

shift  =  2     feet; 

/>  =  required      untimbered 

per  shift  =   ±0  feet; 

.v  =  number  of  shifts  dur- 
ing period  :=20. 
Then 

—  =  shifts  required  at   base  rate; 
a 

y  _ 

— ' — shifts   required   at  base   rate. 

b 

Or,  substituting  values, 
•25  _ 

-^12.5  shifts  required  at  base  rate 


2 
30 


:12.0  shifts  required  at  base  rate 


.   b 


-I— average  base  rate  per  shift. 


Total,  24.5  shifts  required  at  base  rate 

25  +  30 

=  2.245  average  base   rate. 

24.5 

20X2.245  =  44.9  feet  =  progress  required. 
55  —  44.9:=  10.1   feet  =:  bonus   footage. 

10.  Computations  of  Bonus  Footage  and 
Earnings. — The  computations  of  bonus  foot- 
age shall  be  made  by  dividing  the  total  number 
of  feet  run  during  the  period  by  the  total  num- 
ber of  shifts  worked  during  the  period.  From 
this  average  footage  per  shift  there  shall  be 
deducted  the  base  rate  of  progress  required, 
and  the  remainder,  if  any,  will  be  the  bonus 
footage  per  shift.  The  bonus  earned  per  man 
during  the  period,  will  be  the  number  of  shifts 
in  which  he  worked,  times  the  average  bonus 
footage,  times  the  bonus  price  per  foot.  (Pro- 
vided all  conditions  as  outlined  in  these  rules 
are  complied  with.) 

Ex.\MPLE  1. — Three  shifts  working  10  days. 
Total  progress  for  period,  150  feet. 
3  shifts  X  10  days         =30  shifts  worked 
150  feet -H  30  shifts     =5      feet  per  shift 
Base  rate  of  progress  ^3.5  feet  per  shift 

Bonus  footage  1.5  feet  per  shift 

Bonus  earned  for  period  per  man^=-\.o  feet 
X  10  shifts  X  25  cents  per  foot  =  $3.75. 
Example  2. — One  shift  working  10  days. 
Total  progress  for  period  50  feet. 
1   shift  X  10  days  =10  shifts  worked 

50  f eet -^- 10  shifts       =5     feet  per  shift 
Base  rate  of  progress^3.5  feet  per  shift 

Bonus  footage  1.5  feet  per  shift 

Bonus  earned  for  period  per  )»ok  =  1.5  feet 
X  10  shifts  X  25  cents  per  foot  =  $3.75. 

11.  Interpretation  of  Rules. — If  any  of  the 
above  rules  are  not  clear  to  the  engineers  or 
superintendents  in  charge  of  work,  such  rule 
must  be  referred  to  the  chief  engineer  for  in- 
terpretation. 

12.  The  chief  engineer  shall  determine 
what  tunnels  shall  be  given  certain  base  rates 


and  bonus  per  foot  as  outlined  in  the  sched- 
ules  for  the  various  divisions. 

The  base  rate  for  determining  the  bonus 
depended  on  whether  the  rock  was  soft  or 
hard,  or  whether  the  excavation  was  timbered 
or  untimbered;  on  the  number  of  men  on 
each  shift  advancing  the  work;  whether  tht 
work  was  done  by  machine  drills  or  hand 
drills,  and  finally  on  the  square  feet  of  cross- 
section  for  the  tunnel.  Bonus  schedules  were 
prepared  and  approved  for  tunnel  driving  01 
the  Little  Lake  division.  Bowlder  Peak  and 
Grapevine  sections  of  Division  5-A;  the  Jaw- 
bone division ;  the  North  Antelope  division ; 
the  Elizabeth  tunnel  and  the  Saugus  division. 
As  the  Los  .•\ngeles  Aqueduct  is  217  miles  long 
it  follows  that  there  were  different  kinds  of 
rock  which  varied  in  hardness,  consequently 
the  bonus  footage  varied.  Two  schedules,  one 
for  the  Jaw-bone  division  and  the  other  for  the 
Saugus  division  of  the  tunnel,  are  here  given. 


Method  of  Constructing  Pedro  Miguel 

Dam. 

In  the  construction  of  the  dam  at  the  upper 
end  of  Pedro  Miguel  Lock,  Panama,  the  prin- 
ciple is  the  inclosure  of  an  impervious  core  0I 
clay  between  two  parallel  toes  of  heavy  rock 
The  dumping  of  clay  between  the  rock  toes 
has  brought  together  the  inner  edges  of  thi 
masses  dumped  from  opposite  sides,  and  this 
core  will  soon  be  built  up  to  about  105  ft 
above  sea  level.  The  clay  is  supplied  by  foui 
steam  shovels,  which  are  excavating  in  th( 
canal  channel  through  the  proposed  Miraflore; 
Lake.  The  material  is  dumped  in  tlie  daytime 
and  through  the  night  it  is  sprayed  with  jet; 
of  water  until  it  becomes  mud  and  settles  intc 
ail  inipcrineable  mass.  The,  five  jets  used  art 
supplied  with  a  4%  in.  main  through  whicl 
water  is  forced  by  an  air  driven  pump.  Th( 
pump  is  kept  in  constant  operation  and  wher 
the  jets  are  not  in  use  the  water  flows  out  a' 
the  upper  end  of  the  main  into  the  depressior 
between  the  converging  sides  of  the  core  anc 
furthers  tlie  work  of  settlement.  The  toes  o: 
rock  have  not  yet  been  extended  from  the  hil 
called  Cerro  Luisa  to  the  lock  on  account  oi 
the  railway  tracks  which  crossed  the  site  o; 
the  dam  in  making  connections  with  the  mix- 
ing plants  at  the  upper  approach  to  the  lock 
These  tracks  have  recently  been  removed,  fol- 
lowing the  completion  of  connections  along 
the  west  side  and  north  end  of  the  dam,  anc 
the  extension  of  the  toes  to  full  lengUi  is  un 
der  way.  The  portion  yet  to  be  built  is  abou 
1.50  yds.  long.  About  480,000  cu.  yds.  of  fill- 
ing has  been  placed. 


Vacuum  Street  Cleaner. — The  street  rail 
way  tracks  in  the  city  of  Strassburg  wil 
hereafter  be  cleaned  by  means  of  a  vacuun 
cjeaner,  recently  adopted.  In  form  and  ap 
p'earancc  it  r-.'sembles  a  box  car,  and  i< 
equipped  with  drive  and  vacuum  cleanei 
motors.  The  dirt  is  first  sprinkled  and  ther 
sucked  lip  into  the  car  by  the  vacuum  ap- 
paratus. This  device  enables  one  man  tc 
clean  2S  miles  of  track  per  day,  which  i; 
equivalent  to  the  output  of  17  men  undei 
old  conditions.' 
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Portland  Cement  Concrete  Roads. 

At  a  meeting  of  the  American  Association 
Portland  Cement  Manufacturers  held  at 
hicago  on  May  '■)  last,  Mr.  Logan  Waller 
age,  Director  L'.  S.  Office  of  Public  Roads, 
esented  the  following  paper  in  which  he 
ves  some  interesting  information  on  the 
esent  practice  in  the  construction  of  con- 
ete  pavements  : 

For  some  years  the  best  practice  in  city 
reets  construction  has  called  for  Portland 
■ment  concrete  foundations.  Used  for  this 
npose,  concrete  has  proved  more  satisfactory 
an  any  other  material,  and  no  improvement 
luld  reasonably   be  expected. 

During  the  past  ten  years  probably  more  ex- 
•riments  with  road  materials  have  been  made 
lan  in  any  other  period  in  the  world's  his- 
ry.  The  new  traffic  conditions  brought  about 
•  the  automobile  have  almost  completely  up- 
■t  our  standards  for  rural  and  suburban 
>ads.  During  this  time  much  experimenting 
is  been  done  with  the  object  of  making 
)ncrete  available  as  a  road  material.  Up  to 
le  last  four  or  live  years,  however,  I  think 
can  be  safely  said  that  concrete  as  a  road 
irfacing  material  has  in  most  cases  not 
-oven  to  be  altogether  satisfactory. 

While  this  is  true  in  general,  yet  there  are 
olated  instances  where  concrete  has  been 
ied  for  road  construction  with  such  a  degree 
i  success,  that  complete  success  seems  to  be 
most  in  sight.  This  fact  alone,  it  seems  to 
le,  justifies  an  assumption  that  concrete  can 
;  made  generally  successful  as  a  road  ma- 
•rial,  provided  sufficient  care  is  used  in  the 
dection  of  materials,  their  mixing,  laying  and 
jring,  all  of  which  necessitates  skilled  super- 
ision. 

Probably  no  form  of  construction  requires 
reater  homogeneity  than  that  of  a  road  sur- 
ice,  as  no  other  structure  is  subjected  to 
lore  severe  chemical  and  physical  w-ear,  and 

successful  road  must  ivear  uniformly  and 
iioothly. 

From  the  best  information  obtainable,  it 
spears  that  great  variation  has  existed  in 
le  construction  of  Portland  cement  concrete 
ivements  up  to  the  present  time.  Pavements 
ave  been  laid,  in  many  cases,  in  two  courses, 
id,  in  a  considerable  number  of  places,  in  but 
ne  course.  A  great  variety  of  proportions 
ave  been  used  for  the  foundation  course  and 
5r  the  wearing  surface  where  two  courses 
ave  been  used,  and  almost  as  many  variations 
1  the  proportions  where  a  single  course  has 
een  laid.  In  the  absence  of  definite,  published 
1  formation  as  to  the  behavior  of  these  differ- 
nt  mixes,  laid  either  in   one  or  two  courses, 

is  yet  too  early  to  attempt  to  predict  what 
ill  ultimately  be  found  to  be  the  best  and 
lost  economical  method  of  constructing  these 
ivements.  Portland  cement  concrete  has 
jen  used  so  successfully  in  nearly  all  forms 
f  construction  that  it  seems  reasonable  to 
)cpect  that  we  cannot  go  far  wrong  in  using 
oncrete  for  a  pavement  if  we  adopt  the  best 
landard  practice  in  use  today  for  other  types 
f  construction. 

First,  we  should  select  only  Portland  cement 
■hich  will  conform  in  every  respect  to  the 
:andard  specifications  for  that  material  adopt- 
d  by  the  American  Society  for  Testing  Ma- 
;riais,  and  all  cement  should  be  tested  before 

is  used. 

Second,  sand  should  be  clean,  sharp,  coarse 
nd  well  graded,  and  may  contain  not  to  ex- 
eed  .">  per  cent  of  loam  or  clay,  provided  or- 
anic  matter  is  not  present. 

Third,  the  coarse  aggregate  should  be  coni- 
osed  of  clean,  hard,  sound  rock ;  of  gravel 
f  a  good  quality;  or  of  hard,  dense,  crushed 
last- furnace  slag.  The  coarse  aggregate 
hould  be  broken  or  screened  so  as  to  be  re- 
lined  on  a  Vi-'m.  mesh  and  pass  in  any  direc- 
:on  through  a  !*/4-in.  mesh.    Clean  water,  free 


from     strong    acids    and    alkalis,     of    course, 
should  be  used  in  making  concrete. 

A  sufficient  amount  of  cement  should  be 
used  to  a  little  more  than  fill  the  voids  in  the 
sand,  and  a  sufficient  amount  of  mortar  should 
be  used  to  a  little  more  than  fill  the  voids  in 
the  coarse  aggregate.  The  mixing,  of  course, 
can  be  either  done  by  hand  or  by  machine. 
1  f  by  machine — which  is  preferable  on  large 
jobs — I  would  recommend  a  batch  mixer,  in 
order  to  adhere  strictly  to  the  correct  propor- 
tioning of  the  materials. 

X'o  definite  rule  can  be  laid  down  for  pro- 
portioning materials,  but,  as  a  general  propo- 
sition, probably  a  1-2-4  or  a  l-::i-j  mix  will, 
in  most  cases  give  satisfactory  results. 

It  is  evident  that  a  great  field  for  careful 
oxperimentatiiin  is  open  here,  upon  the  results 
of  which  will  largely  depend  the  economical 
construction   of    future   concrete   pavements. 

Assuming  that  our  foundation  is  as  carefully 
prepared,  and  as  thoroughly  drained  and  com- 
pacted as  would  be  necessary  for  the  best  form 
of  pavement,  the  concrete  must  be  carefully 
jilaced,  spread,  and  compacted  by  tamping  to  a 
uniform  thickness  of  si.x  or  more  inches — the 
thickness  depending  upon  the  character  of  the 
foundation  and  the  character  of  the  traffic  to 
which  the  pavement  is  to  be  subjected. 

I  believe  one  reason  why  many  concrete 
pavements  have  failed  in  the  past  is  because 
the  concrete  has  been  improperly  cured  be- 
fore traffic  has  been  allowed  upon  it.  We 
know  that  concrete  cured  under  water  attains 
a  greater  ultimate  strength  than  that  cured  in 
air.  For  this  reason  I  would  recommend  a 
fairly  wet  mix  and  for  a  period  of  from  one 
to  two  weeks  after  the  concrete  has  been  laid 
that  the  surface  be  kept  thoroughly  moistened 
liv  sprinkling.  If  provision  can  be  made  for 
keeping  the  sun  fnmi  coming  directly  on  the 
surface,  this  should  prove  very  beneficial.  This 
jirotection  can  be  accomplished  liy  covering 
the  surface  of  the  concrete  with  loam  or  other 
soil  of  which  the  shoulders  of  the  road  are 
composed.  True,  such  protection  will  add  to 
the  expense  of  the  pavement,  but  I  believe  the 
additional  cost  will  be  more  than  offset  by  the 
increased  strength  of  the  concrete.  In  the 
case  of  citv  pavements,  this  protection  might 
be  accomplished  by  covering  the  surface  with 
straw,  sawdust,  or  shavings.  It  occurs  to  me 
that  further  opjiortunity  for  the  concrete  to 
gain  additional  strength  would  be  provided  at 
flight  expense  if.  after  the  curing  just  men- 
tioned has  been  completed  and  the  loam  or  soil 
has  been  removed  and  the  surface  allowed  to 
dry.  a  thin  coat  of  bituminous  material  be  im- 
niediatelv  applied.  This  form  of  construction 
was  used  at  Ithaca.  N.  Y.,  by  the  office  of  Pub- 
lic Roads  in  190f).  and.  I  am  told,  at  Ann 
.\rbor,  Michigan,  for  the  past  three  seasons. 
It  seems  to  me  that  it  would  materially  lessen 
the  shocks  from  traffic,  and  if  only  one  bitu- 
minous coat  were  applied  and  allowed  to  wear 
off,  it  would  be  w^orth  the  additional  cost 
as  a  protection  to  the  new  concrete.  Further, 
it  holds  the  moisture  in  the  concrete. 

Exneriments  indicate  that  concrete  upon 
drying  exhibits  shrinkage,  and,  at  the  end  of 
six  months,  the  shrinkage  amounts  in  fairly 
dry  concrete  to  %  in.  to  the  100  ft.  This  is 
,Ts  much  contraction  as  would  be  caused  by  a 
chan.ge  in  temnerature  of  over  100°  F.,  show- 
ing that  the  effect  of  moisture  in  causing  the 
cracking  of  concrete  is  certainly  as  great  as. 
if  not  in  excess  of,  that  due  to  change  in  tem- 
perature. If  means  could  be  provided  for  pre- 
venting the  drying  out  of  the  moisture,  much 
of  this  shrinkage  would  be  prevented.  The 
consequence  would  be  a  more  solid  mass  of 
concrete. 

The  bituminous  top  just  described  would 
prevent  the  rapid  drying  out  of  the  concrete_ 
mass,  and,  therefore,  prevent  the  formation  of 
raanv  of  the  cracks  which  would  otherwise 
occur.  Provided  cracks  did  occur,  the  biturni- 
nous  covering  would  be  immediately  driven  in- 


to these  cracks  by  traffic,  and  the  cushioL  .t 
feet  of  the  bituminous  top  would  prevej-lijn 
ping  and  spalling  of  the  concrete  J.Vil 
cracks. 


concrete  :|,hest 


Undoubtedlv  provision  must  be  mt  f™. 
expansion  and  contraction.  While  ui'dj  ,. 
state  exactly  what  this  allowance  shiid  i,. 
the  best  practice  up  to  the  present  timjeenis 
to  call  for  an  expansion  joint  %  in.  ti^  j^ 
along  each  side  of  the  pavement  at  tHcurd. 
ing  in  the  case  of  streets,  and  a  transvw  ex- 
pansion  joint  about  every  25  ft.  E.xfjcncc 
may  show  us,  however,  that  these  tr;  ■ 
joints  can  be  placed  further  apart. 

My  examination  of  concrete  pavemts  »" 
far  laid  has  indicated  that  a  transverhjoin- 
of  Vz  in.  filled  with  suitable  pavin  piici. 
makes  a  satisfactory  joint,  and  preveiichip 
ping  at  the  edges  of  the  concrete. 

On  account  of  tlie  dense  surface,  a  c 
Vi  in.  to  the  foot  is  probably  sufRci 
concrete  pavements.  Such  a  flat  crown 
desirable  on  any  pavement,  on  accoui 
tendency  to  distribute  the  traffic  over 
tire  width  of  the  pavement.  By  tht 
different  floats,  almost  any  kind  of  j 
finish  can  be  obtained.  For  ordinary  ti 
course,  too  smooth  a  surface  is  not  dtai,,, 
on  account  of  its  tendency  towards  s^ptri 
ness. 

One    feature   of    the   best    Portland  met: 
concrete  pavements  that  looks  particiil 
teresting   is   the   probable   low   cost  iv 
tenance.      I   have   reports   from  the  at.., 
neer   of    Portland,    Maine,   of   17   sects  oi 
concrete  pavement  built  by  the  groutinjneth- 
od,  the  oldest  of  these  pavements  haviibeen 
laid  in   1907.     Several  sections  have  be  fti'* 
eacli    year    since.      The    reports    indic.i 
there    has    been    no    maintenance   e.vpt 
;iny  one  of  these  sections.     Portland  ;• 
i)f  about  -j.l.OOO  inhabitants,  and  man.v 
concrete     sections     are     subject    to    c.n;  . 
traffic  on  streets  with  double  car  tracksSf 
oral  other  instances  have  been  brought'  i" 
notice     where     substantially     no    maimanct 
charge    has    obtained    on    concrete  pavients 
from   three  to  five  years  old.  and  whi  Iht 
wear  is  practically  slight. 

Figures  collected  by  the  Office  of  iblic 
Roads  relative  to  the  cost  of  maintens:  oi 
plain  macadam  and  bituminous  macadanave- 
ments  under  fairly  heavy  traffic  conditiii:;- 
ilicate  that  these  pavements,  when  piet'.y 
maintained,  entail  an  annual  absolute  lam- 
tenance  charge  of  approximately  $4.50praile 
per  annum  for  plain  macadam,  and  patly 
from  $800  to. $1,000  per  mile  per  anni  for 
liituminous  macadam,  for  IS-ft  siiicw- 
These  figures  have  led  me  to  believe  t'w 
must  seek  a  more  permanent  form  ofivf- 
ments  for  countrv  road  surfaces.  I  ho  fnr.! 
the  concrete  road  will  meet  this  requiiierl 

In  the  matter  of  sustaining  normalaij; 
the  capacitv  of  concrete  pavements  atom- 
pared  with'the  capacity  of  ordinary  miiai" 
or  bituminous  macadam  surfaces,  must  su- 
perior. Numerical  data  or  experiment  «;- 
denco  on  this  subject  is  as  yet  meagre.'.'^ 
not  difficult,  however,  to  draw  certain  mil'; 
conclusions  when  we  consider  the  "^t'  ''' 
the  materials  involved.  It  is  well  knowll;*' 
macadam  roads  have  rutted  under  heavya"^^ 
For  ruts  to  develop  rauidly  it  is  quite  (K"' 
that  some  shearing  of  the  madacam  sia>.' 
oc-urs.  Of  course,  rutting  also  takes  pi:  '"^; 
cause  of  wear  and  lateral  displaceni'  '"^ 
stone.  The  capacity  of  concrete  pavemSJ' 
resist  shear  is  relatively  much  greater.;  J' 
mav  perhaps  note  this  is  the  first  pomt  -^^^ 
periority  of  concrete  over  macadam  paV'C 
for  sustaining  normal   loads. 

It  is  common  practice  to  assume,  m  ''8 
ing  concrete  bridge  floors  that  norma  f 
sures   over   an    area    are   transmitted  tii- 
the  slab  in  lines  of  pressure  whose  Mi    ■ 
surface  is  conical:   with  elements  at  an  . 
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degrees  or  more  with  the  horizontal, 
rcelv  needs  demonstration  that  the  same 
iption  cannot  hold  for  macadam  slabs,  i. 
rmal  pressure  cannot  he  transmitted  by  a 
lam  slab  over  as  large  an  area  of  the 
-adc,  and  this,  it  is  reasonable  to  record, 
ccon'd  advantage  of  concrete  over  maca- 
•onstruction. 

may.  it  we  choose,  compare  concrete 
.urfaces  with  macadam  road  surfaces,  as- 
g  that  each  is  an  arch  between  curbs.     It 

difficult  to  sec  that  concrete  is  superior 

arch  in  the  following  way:  Consider 
tire  sub-grade  carefully  removed  from  a 
am  road  surface;   there   is  some  doubt 

whether  the  macadam  surface  would 
alone.  On  the  other  hand  it  is  easy  to 
c  complete  concrete  slab  crown  not  only 
ng  after  the  removal  of  the  sub-grade. 
.  also  see  this  arch  of  concrete  sustain 
crable  load  without  a  sub-grade,  so  that 
jst  admit  the  third  superiority  of  con- 
roads  over  any  macadam  construction 
ir  action  as  an  arch  to  sustain  normal 
re. 

to  the  present  time,  we  have  not  been 
lied  greatly  over  the  presence  of  heavy 
upon  our  roads.     There   is   now,   how- 

vidence  that  we  cannot  place  an  upper 
in  the  loads  which  may  be  exnected  to 
.ilmost  any  newly  built  road.     The  prac- 

delivering  coal,   for  example,  in   large 

ies  by  motor  trucks  is  rapidly  increas- 
n  the  vicinity  of  cities  there  seems  rea- 

believe  that  this  practice  may  wholly 
It  the  delivery  of  coal  by  wagons  in 
lots.  We  must  fr.inkly  admit  that  what- 
nclhod    of    transportation    over    roads 

the  most  economical  will  be  adopted. 
5  r.ot  seem  likely  that  in  the  long  run 
;:ions  upon  the  weight  of  loads  will  in- 
j  and  it.  therefore,  is   very   evident  that 

I  road  surfaces  must  be  constructed  with 
lie  factor  of  safety,  in  view  of  probable 

.  e  of  traffic,  both  numerically  and  in 
nnage. 

■1  the  comparisons  made  above  between 

id  cement  concrete  and  plain  macadam 

minous  macadam,  it  is  evident  that  we 

e  practicaly  assured   that  tlie   Portland 

i  concrete  road  is  far  better  able  to  meet 

iinging  traffic  conditions  than  either  of 

iier  surfaces.     From   our  knowledge  of 

sength  of  Portland  cement  concrete,  we 

iign  a  road  surface  of  this  material  to 

radically  any  traffic  requirement. 

Mclusion.   I   desire  to   state   that   I   be- 

jincrete  roads-  can  be  built  that  will  suc- 

nly  meet  all  modern  traffic  conditions,  if 

:it  care  is  exercised  in   their  construc- 

I I  may  be  too  early  to  express  an  opin- 
^  the  maintenance  costs  of  such  roads, 
iieless.  with  proper  supervision.  I  ven- 
le  prediction  that  thev  can  be  brought 
iver  figure  under  equal  traffic  conditions, 
i'th  macadam  roads. 


Hilts:  Sources  of  Supply  and  Meth- 
ods of  Preparation. 

I  iemand  for  country  and  suburban  roads 
■  very  largely  increased  the  production 
[nsumption  of   asphalts   and   bituminous 

:,i  that  it  becomes  of   much  interest  to 

II  as  to  the  origin  and  methods  of  prep- 
it  of  the  various  asphaltic  materials  upon 
ii"ket.  In  the  May  issue  of  the  Journal 
I  Western  Society  of  Engineers,  Mr. 
eKirschbraun.  Consulting  Engineer.  Chi- 
.  II.,  discusses  these  matters  as  follows : 
>(nercially  speaking,  there  are  two  classes 
s. alts— natural  and  artificial;  the  former. 
"ated.  is  a  variety  of  solid  natural  bitu- 
;jhe  latter  is  artificially  produced  from 
OTiineral   bitumen — i.    e..    petroleum.      It 

stated  that  the  word  asphalt  is  not 
re  in  its  scientific  sense,  for  it  has  re- 
Ijicquired  a  far  wider  meaning  than  its 
it  significance.  It  was  first  applied  to 
b^te  the  European  bituminous  lime  rock — 
Diiral  mixture  of  bitumen  and  carbonate 
r  which  was  the  forerunner  of  the  pres- 
ahalt  pavement.  The  word  asphaltum 
Iferly  been  applied  to  such  natural  bitu- 


mens as  Trinidad  lake  asphalt.  The  enormous 
development  and  jiroduction  of  artificial  prod- 
ucts suitable  for  paving  purposes,  has  resulted 
ill  a  loose  application  of  the  word  asphalt  to 
a  coinmercial  significance  embracing  all  solid 
bituminous  prtiducts  prepared  from  solid 
or  liquid  natural  bitumen,  such  products  being 
commercially  useful  for  asphalt  paving  and 
lor  kindred  arts. 

-Xatural  asphalt,  or.  properly  speaking,  as- 
phaltum. has  been  known  from  earliest  an- 
tiquity. .\lthough  deposits  occur  widely  dis- 
tributed over  the  globe,  there  are  today  but 
few  sufficient  in  extent  or  so  advantageously 
located  as  to  be  of  commercial  importance. 
Briefly  stated,  there  are  sources  of  natural  as- 
phalt in  Venezuela.  Trinidad.  Mexico,  Cuba. 
Egypt,  Palestine,  .Asia  Minor.  Persia.  In 
.\orth  .\merica  there  arc  deposits  of  various 
solid  bitumens  in  West  Virginia,  Oklahoma. 
Colorado.  Utah.  California,  Texas,  and  in 
-Xth.ibasca.  Many  of  these  are  of  interest  sci- 
entifically on  account  of  their  manner  of  occur- 
rence or  peculiarities  of  constitution,  but  it 
will  be  impossible  to  consider  in  this  connec- 
tion any  but  those  sources  which  are  commer- 
cially important  to  the  paving  indi^fctv  i"  this 
countrv. 


Probably  the  best  known  deposit  of  a^. 
tuni.  and  the  earliest  recognized  in  the  paving 
industry,  is  the  Trinidad  deposit  located  on 
the  island  of  Trinidad.  British  West  Indies. 
There  are  a  number  of  deposits  of  asphalt 
upon  the  island,  the  principal  one  being  that 
of  Pitch  Lake,  so  called  because  the  deposit, 
occupying  the  crater  of  an  old  volcano,  re- 
sembles a  lake  with  its  shore  line  of  vegeta- 
tion. .Mr.  Clifford  Richardson,  in  his  "Modern 
.\sphalt  Pavement."  has  fully  described  this 
deposit,  the  salient  features  of  w'hich  may 
be  given  here. 

The  surface  of  this  lake  of  asphalt  is  suf- 
ficiently hard  to  support  a  team  in  motion, 
although  any  solid  objects  at  rest  are  grad- 
ually engulfed  in  the  asphalt.  The  pitch  is  in 
constant  motion  to  such  an  extent  as  to  in- 
terfere with  making  borings  or  the  running 
of  levels.  There  is  a  constant  influx  of  new 
material  from  a  subterranean  source,  which 
raises  the  center  of  the  lake  slightly  above 
the  sides.  Near  the  center  of  the  lake,  bor- 
ings have  been  made  to  a  depth  of  13.5  ft. 
without  reaching  bottom,  at  which  point  the 
movement  of  the  pitch  was  so  great  as  to 
make  it  imposible  to  continue  the  borings.  Mr. 
Richardson  has  estimated  that  the  deposit  con- 
tains at  least  9.000,000  tons  of  pitch  and  is 
being  replenished  at  the  rate  of  18.000  to  20.000 ' 
tons  per  year.  The  level  of  the  lake  has  been 
lowered  somewhat  by  the  withdrawal  in  recent 
years,  of  over  a  million  tons  of  asphalt. 

Crude  Trinidad  asphalt  is  a  peculiar  com- 
bination of  water,  mineral  matter,  and  bitu- 
men. The  crude  material  cont.nins  about  30 
per  cent  of  water.  40  per  cent  of  bitumen,  and 
about  30  per  cent  of  mineral  matter.  The 
bitumen,  water  and  clay  appear  to  be  com- 
bined or  emulsified  in  uniform  proportions. 

.\t  certain  points  the  lake  pitch  has  over- 
flown the  cratre  and  has  spread  over  the  con- 
tiguous land,  producing  various  deposits  called 
land  pitch,  which  as  become  more  or  less 
hardened  and  freed  from  water  by  exposure. 
The  land  asphalt  is  of  course  from  the  same 
source,  and  of  the  same  character  as  the  lake 
asphalt,  differing  from  it  very  slightly  so  far 
as  chemical  analysis  shows.  Much  stress  was 
laid  at  one  time  upon  the  slight  differences 
between  land  and  lake  asphalt.  The  most 
that  may  be  said,  however,  of  these  differences 
is  that  the  land  asphalt  requires  somewhat 
more  and  a  better  quality  of  flux  oil  than 
the  lake  asphalt,  to  produce  the  necessarj'  soft- 
ness for  use. 

West  of  the  island  of  Trinidad,  on  the  main 
land,  is  located  the  Bermudez  deposit  in  the 
state  of  that  name,  in  Venezuela.  This  de- 
posit is  also  said  to  be  in  the  form  of  a  lake, 
and  although  very  shallo\v  it  covers  a  wide 
area  of  swampv  territory,  to  the  extent  of  900 
acres.  The  deoosit  is  apparently  the  result 
of  exudation  of  tar  or  maltha  springs,  which 
has  been  hardened  bv  the  effect  of  exposure 
and  climatic  heat.     These  maltha  springs  are 


apparent  at  many  points  at  the  surface  o 
the  lake  where  the  material  e.xudes  in  a  thic 
liquid  condition.  The  material  is  softer  tha 
the  Trinidad  asphalt  and  is  not  emulsified  wit 
water  or  mineral  matter.  It  is  a  comparative 
ly  pure  bitumen  and  caries  a  small  amour 
of  non-bituminous  portion,  which  occurs  af 
pareiitly  through  the  entanglement  and  col 
lection  of  vegetable  matters  by  the  soft  pitcl 
.\side  from  the  difference  in  hardness  and  th 
foreign  matter  with  which  the  Trinidad  an 
Bermudez  asphalts  arc  mixed,  their  bitumen 
have  quite  similar  ultimate  composition. 

Still  further  west  in  Venezuela  is  locate 
the  Maracaibo  deposit,  about  50  miles  inlan 
from  the  Gulf  of  Maracaibo.  There  are 
number  of  deposits  in  the  vicinity  and  the  as 
plialt  appears  to  originate  in  maltha  or  ta 
springs  as  does  the  Bermudez  deposit,  the  mal 
tha  having  become  hardened  by  exposure  t 
a  semi-solid,  nearly  pure,  asphalt.  The  charac 
ter  of  the  material  is  quite  different  from  th 
..crmudex  asphalt,  and  it  is  recognizable  by  it 
particularly  rank  odor  and  the  peculiar  gunim 
nature  of  the  impurities  with  which  it  is  cor 
taminated.  The  Maracaibo  deposit  has  bee 
of  variable  coinmercial  importance,  possibi 
on  account  of  the  difficulty  of  access,  and  it 
use  has  been  limited  in  recent  years  to  com 
paratively  few  localities. 

On  the  island  of  Cuba  there  are  a  larg 
number  of  deposits  of  various  kinds  of  as 
phalts.  some  of  which  were  of  commercit 
importance  in  the  early  days  of  the  pavin 
industry.  Pavements  were  laid  at  an  earl 
date  in  the  city  of  Washington,  D.  C,  wit 
asphalt  from  Cuba  known  as  Bejucal  asphal 
from  a  district  of  that  name.  This  asphal 
attained  considerable  commercial  importanc 
at  one  time,  bilt  in  recent  years  it  has  di.' 
appeared  from  the  market  for  the  reason  ths 
the  material  occurs  in  comparatively  sma 
pockets,  making  it  difficult  and  expensive  t 
mine.  There  are  a  number  of  similarly  oc 
curring  deposits  upon  the  island,  but  the  onl 
one  of  large  extent  is  located  in  the  Pina 
del  Rio  province  about  40  miles  west  of  Ha 
vana  and  about  .5  miles  from  Mariel  bay.  froi 
which  the  deposit  takes  its  name.  This  ma 
terial  has  been  used  in  the  United  States  fo 
about  ten  years  and  has  attained  considerabl 
importance.  So  far  as  is  known  to  the  write: 
no  account  of  this  deposit  has  been  given  i 
any  engineering  literature,  and  for  that  rea 
son  this  description  is  given  in  somewhat  mor 
detail  than  the  better  known  deposits  prt 
viously  described. 

The  asphalt  of  these  Mariel  deposits  is 
very  hard  material  resembling,  in  its  crud 
state,  bituminous  coal.  It  contains  about  5 
to  fiO  per  cent  of  pure  bitumen  and  about  4 
per  cent  of  mineral  matter.  Like  the  Trinida 
material,  there  is  great  "uniformity  in  th 
proximate  composition  of  the  asphalt  fror 
different  sections  of  the  deposit.  The  aspha 
occurs  in  immense  seams  and  veins,  some  o 
W'hich  may  be  followed  for  several  mile 
across  country  by  their  outcroppings.  Certai 
of  the  seams  lie  horizontally,  and  have  bee 
worked  by  open  cuts  to  a  convenient  deptl 
following  the  seams  in  their  general  trenc 
At  other  point  of  outcropping,  the  materi; 
has  been  obtruded  in  a  vertical  direction  an 
the  excavation  of  open  pits  has  followed  th 
crude  material  downward.  At  one  of  thes 
openings  a  pit  had  been  excavated  about  2il 
ft.  in  diameter  to  a  depth  of  about  150  ft 
where  the  vein  had  narrowed.  At  this  poir 
it  again  widened  out  as  it  extended  dowmwarc 
.■\t  the  time  of  observation  the  pit  had  bee 
sunk  to  a  depth  of  approximately  2.50  ft.,  j 
which  point  the  cost  of  timbering  and  pumpin 
of  water  and  the  widening  of  the  vein  ha 
apparently  necessitated  the  further  remov; 
of  material  by  driving  horizontal  galleries  int 
the  mass  of  the  deposit.  So  far  as  could  b 
ascertained,  at  no  point  had  the  depth  of  th 
deposit  been  gaged,  but  the  various  excava 
tions  and  cuts  apparently  widened  as  they  pre 
ceeded  downward  suggesting  the  possibilit 
that  at  sufficient  depth  they  would  run  tc 
.eether  into  a  mother  lode.  Undoubtedly  th 
deposit  will  yield  much  of  scientific  intere; 
as  it  is  more  fully  uncovered  and  studied.  ] 
has  been  impossible  to  obtain  any  sufficientl 
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Iciimti.-  ilata  for  estimating  the  amount  of 
sjjlialt  in  the  deposit,  but  it  is  evident  that 
l,e  iiuanlities  arc  very  large.  Great  amounts 
I  tliis  material  are  used  m  England. 
JOomestic  deposits  of  natural  asphaltum  oc- 
ur  in  various  parts  of  the  United  States,  as 
las  been  before  noted.  In  California  there 
re  certain  deposits  of  large  e.xtent  which 
lere,  ni  the  early  nineties,  of  considerable 
iiiportance.  .'Mcatraz  asphalt  was  a  well- 
nown  brand  of  such  material.  The  develop- 
lent  of  the  oil-asphalt  industry  in  California 
lade  it  commercially  impracticable  to  work 
liesc  natural  asphalt  deposits,  and  there  is 
ow  no  solid  natural  California  asphalt  upon 
he  market.  The  most  important  and  the  only 
ommercial  supply  of  natural  asphalt  in  this 
onntrv  is  contained  in  the  Gilsonite  deposits 
f  Utah.  These  are  located  in  the  eastern  part 
f  that  state,  near  the  Colorado  line,  in  a 
omparatively  limited  area,  and  in  a  very 
laccessible  country.  The  veins  are  small  and 
cattered  about,  and  although  the  material 
oes  not  occur  in  very  large  masses,  there 
.xists  in  the  aggregate  a  large  quantity  of  the 
iilsonite.  The  latter  is  a  hard  black  I'litumen 
aving  a  brilliant  lustre  and  a  conchoidal  frac- 
,ire.  It  is  very  brittle  and  is  easily  converted 
j  a  reddish  brown  powder. 
The  manner  of  occurrence  of  the  Gilsonite 
idicates  that  it  has  been  forced  into  fis.sures 
1  the  rock  while  in  a  semi-plastic  condition, 
"he  veins  are  usually  from  a  few  inches  to  a 
ew  feet  wide,  and  there  are  only  a  small 
umber  sufficiently  large  to  be  worked.  The 
lining  of  Gilsonite  presents  many  uncertain- 
es.  for,  on  account  of  the  broken  condition 
f  the  country  the  most  promising  prospects 
ave  a  habit  of  pinching  out  suddenly.  Dis- 
strous  explosions  have  occurred  in  the  Gil- 
Duite  mines  due  to  the  fine  Gilsonite  powder 
rom  the  dislodged  masses.  .^  very  ingenious 
lethod  of  mining  has  been  recently  developed 
liicb  consists  of  directing  a  jet  of  steam 
gainst  the  face  of  the  veins.  The  unequal 
xpansion  of  the  material  causes  it  to  fracture 
lid  break  off  in  masses. 
Gilsonite  appears  on  the  market  as  firsts  and 
econds.  The  seconds  are  taken  from  the 
utcr  portions  of  the  veins  and  are  of  a  harder 
lid  more  indurated  nature.  The  seconds  are 
hysically  distinguished  from  firsts  by  their 
lore  metallic  lustre  and  by  dififerences  of 
racture.  Sometimes  the  distinction  between 
rsts  and  seconds  is  inerely  one  of  size.  There 
re  great  dififerences  in  qualit'-  in  various  Gil- 
unites  which  may  be  detected  sometimes  by 
ppearance.  but  more  often  require  chemical 
lid  physical  tests  for  differentiation. 
Gilsonite  has  some  very  desirable  properties, 
laking  it  of  great  value  in  other  applications 
?sides  the  paving  art.  It  is  compounded  into 
lofiiig  materials,  varnishes,  lacquers,  rubber 
ibstitutes.  and  insulation  compounds.  It 
ime  into  use  in  the  paving  industry  about  l-^ 
ears  ago,  and  for  a  time  considerable  quali- 
ties were  used  in  that  way,  but  quite  recently 
le  demand  for  it  in  other  arts  and  its  cost 
ave  somewhat  limited  its  use  iid  that  con- 
ection. 

The  foregoing  are  the  principal  sources  of 
atural  asphaltum  now  commercially  availa- 
le.  P)V  far  the  largest  part  of  the  domestic 
roduction.  however,  is  artificial  asphalt  pro- 
iiced  from  various  petroleum  oils.  The  petro- 
;um  oils  of  this  country  are  generally  classed 
ito  three  groups,  known  as  paraflfine,  semi- 
■phaltic.  and  asphalt  petroleums.  The  oils 
f  the  Pennsvlvania  field  are  paraffine  base 
ils.  Those  of  the  Illinois.  Kansas.  Oklahoma 
id  Gulf  fields  arc  semi-aspbaltic  to  varying 
egrees.  The  California  oils  are  generally 
jnsidered  asphaltic.  No  artificial  asphalt  is 
lade  from  the  Pennsylvania  or  paraffine  oils, 
.it  large  quantities  are  produced  from  the 
Is  of  the  semi-asphaltic  and  California  group. 
The  earliest  oil  asphalt  of  this  country  was 
■oduced  as  a  by-product  ffom  the  straight 
stillation  of  California  crude  petroleums, 
he  early  asphalt  so  produced  fell  into  dis- 
■pute  on  account  of  the  careless  manner  of 
•oduction,  the  lack  of  uniformitv,  and  the 
ferioritv  for  the  product  through  improper 
etliods  of  distillation.  The  demand  for  a 
■tter  quality  has  induced  improvement  in  re- 


timng  methods,  which  has  resulted  in  recent 
years  in  superior  products  being  prepared  es- 
pecially  for  paving  purposes. 

There  are  at  present  two  methods  used  in 
preparing  oil  asphalts,  which  methods  are 
more  or  less  adaptable  according  to  the  char- 
acter of  the  oil  operated  upon.  The  first  meth- 
od is  that  of  ordinary  distillation  of  the  crude 
petroleum  with  the  use  of  saturated  steam, 
the  distillation  being  carried  on  until  the  solid 
or  asphaltic  portion  of  the  oil  remains.  The 
distillaticn  is  carried  on  in  large  stills  holding 
from  300  to  1.000  bbls.  of  oil.  Steam  is  in- 
jected into  the  bottom  of  the  stills  through 
perforated  pipes  to  effect  agitation  and  assist 
in  the  removal  of  the  volatile  oils.  In  the 
best  practice,  steam  is  also  injected  at  the  top 
of  the  stills  to  facilitate  carrying  off  the  heavy 
oil  vapors,  and  to  prevent  their  decomposition 
by  condensation  and  dropping  back  into  the 
hot  oil.  The  maximum  temperature  employed 
in  careful  practice  rarely  exceeds  700°  F.  The 
material  in  the  stills  is  brought  to  the  desired 
consistency  and  run  into  cooling  stills  or 
through  pipes  cooled  by  oil  used  for  succeed- 
ing charges.  Sometimes  the  material  from 
several  stills  is  run  into  one  large  receiving 
still,  where  it  is  mi.xed  Vk'ith  other  batches  and 
a  greater  degree  of  uniformity  thereby  at- 
tained. Aside  from  the  kind  of  oil  used,  the 
value  of  the  product  of  this  distillation  proc- 
ess depends  upon  the  various  means  of  pre- 
venting local  overheating  and  decomposition, 
the  amount  and  efficient  distribution  of  steam 
injected,  the  time  of  the  distillation,  and  the 
temperatures  employed.  There  are  commer- 
cial asphalts  prepared  in  this  way  from  Cali- 
fornia. Mexico  and  Texas  oils,  and  probably 
within  a  short  time  there  will  be  products  on 
'.he  market  from  asphaltic  oils  derived  from 
other  sources. 

The  method  of  distillation  described  is  more 
applicable  to  asphaltic  base  oils  and  is  not 
generally  employed  with  the  semi-asphaltic  oils 
of  the  mid-continent  field.  Certain  of  these 
oils  are  not  reducible  to  solid  asphalts  by  this 
method  on  account  of  the  excessive  tempera- 
tures necessary,  and  the  resultant  decomposi- 
tion attending  the  attempt  to  remove  the 
paraffine  and  vaseline  hydrocarbons  wliich  are 
largely  present  in  such  oils. 

This  brings  us  to  a  second  method  of  prep- 
aration of  asphaltic  products  by  air  blowing. 
That  method  has  been  developed  particularly 
through  an  effort  to  utilize  petroleum  residu- 
ums  of  the  character  not  reducible  by  the 
distillation  process  described.  While  directd 
particularly  to  such  oils,  the  method  is  never- 
theless most  advantageously  employed  with  the 
strictly  asphaltic  oils,  of  which  the  California 
oil  is  representative.  Asphalts  prepared  by 
this  method  are  commercially  known  as  blown- 
oil   asphalts. 

In  the  preparation  of  blown-oil  asphalts, 
petroleum  residuum  is  the  raw  material.  This 
petroleum  residuum  is  prepared  as  the  residue 
from  the  distillation  of  crude  pertroleums  with 
steam  through  the  lubricating  oil  fractions, 
and  is  continued  in  the  best  practice,  with 
the  removal  of  as  much  of  the  vaseline  (if 
present)  as  can  be  accomplished  without  de- 
composi'ion.  The  air-blowing  operation  is 
conducted  in  open  kettles  equipped  with  per- 
forated pipes  along  the  bottom.  The  residuum 
is  kept  at  a  temperature  much  below  that 
at  wdiich  normally  it  distills,  and  air  is  injected 
into  the  mass  through  the  perforated  pipes, 
producing  a  violent  agitation  and  intimate 
contact  between  the  residuum  and  air.  The 
injection  of  air  under  these  conditions  pro- 
duces, among  other  reactions,  oxidation  and 
condensation  of  the  hydrocarbons  of  the  re- 
siduum. The  oil  treated  gradually  thickens 
and  the  process  is  continued  until  a  product 
of  the  desired  consistency  is  obtained.  .\ 
significant  characteristic  of  the  process  is  that 
there  is  no  material  loss  during  the  operation. 
When  residuum  oils  are  used  that  are  not 
sufficiently  asphaltic  to  yield  products  of  the 
quality  desired,  it  is  necessary  to  add  asphaltic 
material  such  as  Gilsonite — wdiich  is  a  hard 
bitumen — to  the  blown  oil.  By  variations  of 
the  character  of  the  residuum,  and  the  amount' 
and  character  of  solid  base  introduced,  il 
is  possible   to   produce   a  variety   of   product? 
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adaptable    for    many    purposes.     Thtiio  . 
oil  products  possess,  among  other  chafct^"' 
tics,    a    rubbery    consistency    and   a  ■':-•'■ 
degree    of    inertness    to   temperature 
1  he    quality    of   the    product   must 
sidered    with    reference    to    the    purr 
which  it  is  to  be  used,  but  it  depends  j 
upon   the   asphaltic   character  and  maer'"'! 
distillation  of  the  residuum  used,  and      *■' 
tent  of  the  blow-ing  operation.    These 
have   in    recent   years   been  used  in 
minous  concrete  pavements  described.! 

It  has  been  necessary  to  discuss  thearinii 
commercial    oil    asphalts    in    connectiil  yi\,i 
their  manner  of  preoaration.    The  Drejratioi 
of    natural    asphalts    is    comparatively,,,,,,!,' 
Gilsonite  is  a  very  pure  bitumen  an:: 
no  refining  before  admixture  with  flu: 
natural    asphalts    are    refined    by   mens 
large  kettles  with  steam  or  direct  heathert 
by    expelling    the    water    and    light   cj  an. 
allowing  the   coarse  mineral  or  forei:;  ma' 
ters  to  separate  out.     Sometimes  fliiv-' 
other    asphaltic    materials    are    addci 
process   of   refining.     After   thorougl 
tion    of    foreign   matters,    the   refine^! 
is  drawn  off  into  packages  or  mould.' 
inent.     Where   the   material   is  to  bt 
stationary  plants,  it  is  there  temperi- 
further    addition    of    petroleum    resii! 
fiuxing  oils  to  the  consistency  desireii 
used    in    portable    plants    or   under  i 
which  do  not  permit  of  this  fluxing,  ti 
must    be    prepared    at    the    refinery    w. 
necessary  amount  of  flux  for  the  desir  c.ir, 
sistency.     This  flux  is  incorporated  duij  ■' 
refining    process,    as    described.     The 
material   may   be  petroleum   residuuii. 
or    semi-solid,    prepared    from    oil   pnoi. 
described. 

It  will  be  seen   from  a  survey  of  tlini;:i'. 
sources    of    asphalts    the   various   metl!>  if 
preparation,  and  the  different  fluxing  r. 
with  which  they  ma^-  be  compoundeil 
recognition  of  the  properties  of  the 
cial  products  is  no  simple  matter.     K 
velopment  of  new  sources  of  suppl. 
ficial    asphalts,    the    changes   in   the  ; 
of    preparation,   and   the   recent  ten^; 
w^ard  compounding  of  various  material  i;.,, 
brand    names,    has    complicated    the   iWni 
of    recognition    of    suitable    products      ■  u- 
engineer  and  technologist  to  a  degree  :]'.'r- 
ing    the    most    thorough    knowledge      .x 
chemical  and  physical  characteristics  o  lit5f 
materials — considered   especially  in  coiKliit 
with    their    method    of    preparation    i  liie 
market. 

In  considering  the  requirements  for  aial;'; 
products  for  bituminous-macadam  pavcn;;. 
it  must  be  remembered  that  the  conditis  •■■ 
be  met  are  somewdiat  different  than  in  ice- 
asphalt  pavements,  consequently  our  pr'i- 
'ence  wdth  the  sheet-asphalt  pavement  mav 
admit  of  modification  in  certain  conniioiij. 
Bituminous  concrete  pavements  ,Tre;:oii- 
structed  of  large  aggregate,  graded  ti  it.'iiii 
minimum  voids.  This  combination  of  iior.il 
particles  possesses  a  certain  stability  li  'li'- 
pendent  upon  the  binding  medium,  ,id  ti;'C 
thereby,  under  normal  conditions  of  iff"', 
the  use  of  a  less  cementitious  bindinggMt 
than  in  the  fine  sand  aggregate  of  theiec:- 
asphalt  pavements.  Further,  the  si?  and 
character  of  the  stone  particles  enal  O'C 
coating  of  same  with  thicker  films  i  tlio 
binder.  These  considerations  may  mod  the 
requirements  of  asphalt  cement  for  thpur- 
pose  in  view. 

It  is  possible  to  state  briefly  a  num"  •';' 
requirements  for  asphalt  cement  fo  this 
purpose. 

First,  it  must  have  chemical  stabil  <"■ 
weathering  qualities,  and  the  ability  tp<f- 
manently  retain  its  physical  properties. 

Second,  it  must  be"  well  prepared,  m"- 
geneous,  and  free  from  decomposition  priio 
or    evidences   of   overheating. 

Third,  it  must  be  sufficiently  cememo"^ 
to  meet  particular  conditions  of_  constn'O", 
climate  and  traffic,  especially  retaining  its 'i''" 
ing  value  in  summer  to  the  extent  of  pr5i"' 
ing  displacement  of  the  mineral  aggreg:- 

Fourth,  it  should  impart  to  the  pavetiit  ^ 
rlesirable    degree    of    resiliency   and   sulie" 
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Ibility    at     low     temperatures     that     the 

Is  of  contraction  may  be  easily  relieved. 

I'l,  it  must  be  waterproof. 

i  purpose  of  specifications  being  to  define, 

(ts,  a  desirable  degree  of  these  various 

jes,  it  remains  to  consider  in  what  way 

lay  be  accomplished. 

rjrtunatcly  it  has  been  impossible  to  de- 

sts  to  measure  directly  certain  of  these 

i;s.    For  example,  there  is  no  very  sat- 

'rv    way    at    present    of    measuring    the 

■le  of  these  asphaltic  products,  and 

if  this  characteristic  must   be   in- 

irmi  other  tests.  The  problem  is  fur- 
omplicated  by  the  wide  differences  in 
ter  of  various  products  described.  As 
|:er  of  fact,  it  is  almost  impossible  to 
I  by  a   single   specification,   all   types   of 

■  s  without  widening  the  various  pro- 
I  to  such  an  e.xtent  as  to  apply  too 
I    to  anv   type.     It   has   therefore   been 

actice   to    draw    separate    specifications 

I  the  various  types   of  asphalt  are  con- 

i .  coverinc  each  type  specifically. 

•  iiic    now    to    the    individual    require- 

rth,  the  first  requirement  of  cheni- 

is  covered  by  suitable  evaporation 

determine    the    extent    to    which 

:l   is   volatile   under   standard   tcm- 

c   conditions.     The    hardening   of    the 

'  dne  to  this  volatilization  and  oxidation 

-  -  ■cd  by  hardness  tests  with  a  pene- 

iiinc    before    and    after    exposure. 

i  hardening  observed  is  an  indica- 

r    the   stability   of    the    product.      The 

ijture   at   which    the    asphalt   gives    off 

lit  vapor   to   ignite — determined   as   the 

lest — further    indicates    the    stability    of 

terial. 

I  second   condition   may    be   determined 

■'hereby    various    solvents    separate 

or  decomposition  products.     The 

.  ..Lions  of  preparation  of  oil  asphalts 

I)  indicated  by  fixed  carbon  tests.    With 

ce  to  fluxed  natural  asphalts,  this  test 

light   upon   the   suitability   and   homo- 

i  of  flux  combinations,  which  latter  may 

;e   definitely   gaged     and     checked     by 

f  ductility. 

third  condition  cannot  at  present  be 
;  by  a  general  test  for  binding  values, 
lious  other  tests  may  be  taken  as  in- 
1 ,  to  a  degree,  of  this  feature.  In 
I  with  blown-oil  asphalts,  the  extent 
t:h  the  residuum  used  is  asphaltic,  or 
•en  modified  with  asphaltic  material. 
I .  directly  the  cementitiousness  of  the 
This  is  covered  in  the  specifications 
ItinP'  a   minimum   specific   gravity,   and 

■  the  use  of  a  heavy  oil  as  the  raw  ma- 
md    a    maximum    asphaltic    character 

(nt  with  the  other  properties.  Again, 
ring  the  maximum  melting  point  per- 
I .  with  relation  to  a  given  hardness,  a 

aphakic  product  is  obtained,  and  one 
js  therefore  more  cementitious.     With 

e  to  other  asnhalts,  the  binding  prop- 
'ire  roughly  gaged  by  considerations 
( lity  with  relation  to  hardness,  bearing 
r  the  origin  of  the  product  examined. 
!:ourth  condition,  as  well  as  the  pre- 
( is  controlled  by  prescribing  a  proper 
Sncy  of  cement  for  the  particular  con- 
1  to  be  encountered ;  malleability  and 
',ig  values  are  to  an  extent  functions 
■jstencv.  The  consistency  of  the  product 
<  ernes  of  temperature  governs  to  a 
■■xtent  this  resiliency  of  the  pavement. 
"1  too  close  limits  must  be  avoided  in 

ot  to  sacrifice  the  binding  qualities 
foment.    The  malleability'  of  the  pave- 

ixture   at    low    temperatures    may   be 

lirectly.  This  characteristic  of  the 
"l  t  mixture  is  a  function  of  the  cement- 
Ijity  of  the  asphalt,  the  consistency, 
Vmt  present,  and  its  ability  to  elongate. 
Sv  it  is  a  function  of  the  viscosity 
fement. 

eady  indicated,  the  various  properties 

■  asphaltic  cements  are  so  interrelated 
'.iations  in  one  property  entail  corre- 
\:  changes  in  other  characteristics.  For 
B  a  certain  inertness  to  temperature 
'<,  is  desirable,  but  this  quality,  if  too 
^nphasized,   causes   corresponding   loss 


ui  cementmg  quality.  It  is  not  possible  at 
this  time  to  ,«o  intti  further  detail  regarding 
the  significance  oi  tests  or  the  interrelation 
of  various  properties  possessed  by  these  as- 
phalts, h  is  sutVicicnt  to  say  that  in  all  these 
matters  a  happy  medium  must  be  sought, 
adaptable  in  inch  case  to  requirements  of 
tratlic.  coiistriiction,  climate  and  the  result 
wliich  it  is  desired  to  attain.  These  are  not 
matters  capabU-  of  niathematic  analysis  and 
tile  delinite  setting  of  values,  but  are  rather 
considerations  of  judgment  based  upon  the 
mukrstandiny  ..f  \arious  problems  involved, 
and  a  knowledge  and  experience  with  condi- 
tions  which   have   uMveii   successful   results. 

In  conclusion,  1  would  emphasize  the  neces- 
sity of  scientiic  recor<ls  of  service  given  by 
products  of  known  aii<l  predetermined  charac- 
teristics. The  haphazard  method  of  construc- 
tion of  roads  and  pavements  without  knowl- 
edge of  the  character  of  the  materials 
employed,  is  no  longer  followed,  and  engineers 
and  technologists  arc  rapidly  acquiring  closer 
control  and  more  certain  results  through  ex- 
perience gained  from  records  of  successes  and 
failures   under   known   conditions. 


The  Third  International  Road  Con- 
gress. 
The  Third  International  Road  Congress  will 
lie  held  in  London  from  Mondav.  June  the 
•-■ird,  to  Saturday,  June  the  •28:h.  1913.  These 
Congresses  will   in   future  be  held  triennially. 

The  first  was  held  in  Paris  in  1P08,  and  the 
-second  in  Brussels  in  1010.  Their  object  is 
to  collect,  di.scuss  and  circulate  all  the  latest 
practical  and  scientific  knowledge  with  regard 
to  the  construction  and  maintenance  of  high- 
ways. The  Congress  of  lOl.S  is  held  on  the 
invitation  of  the  British  Government.  Over 
30  governments  have  intimated  to  the  British 
Minister  of  Foreign  .\fTairs  their  intention 
of  taking  part  officially  in  the  Congress. 

In  view  of  the  great  advance  effected  in 
the  methods  of  road  construction  and  main- 
tenance in  recent  years  by  the  extension  of 
the  use  of  bituminous  binding  material  and 
the  numerous  experiments  that  have  been 
made  and  data  accumulated  since  the  last  Con- 
gress, there  is  no  doubt  that  the  discussion 
of  the  various  questions  to  be  submitted  to 
the  Congress  will  make  the  London  meeting 
a  notable  event  in  the  history  of  road  engi- 
neering. 

The  two  previous  Congresses  aroused  great 
interest  among  engineers,  survevors,  automo- 
bilists  and  manufacturers  of  road  making  ma- 
terials throughout  the  world,  and  a  number  of 
verv  valuable  papers  were  contributed  by  the 
w^orlds  leading  authorities  on  various  subjects 
connected  with  the  construction  of  roads. 

Having  regard  to  the  rapid  development  of 
road  construction  in  .America,  these  Con- 
gresses cannot  fail  to  prove  of  very  great 
benefit  and  interest  to  those  responsible  for 
the  good  condition  of  the  public  highways 
ill  this  country,  and  it  is  to  be  honed  that  in 
view  of  the  numerous  onportunities  for  in- 
spection of  works  and  sites  in  England  the 
number  of  American  delegates  and  members  of 
the  Congress  will  be  large. 

The  Congress  of  next  year  will  receive 
and  consider  a  number  of  papers  and  reports 
by  the  leading  authorities  throughout  the 
world  on  the  maintenance  of  roads,  their 
foundations  and  proper  drainage,  the  preven- 
tion of  dust  and  mud,  the  laying  of  light 
railways  and  tramways  on  roads,  the  choice 
of  surfacing  materials,  the  influence  of  weight 
and  speed  of  vehicles  on  roads  and  bridges, 
the  conditions  that  should  be  filled  by  horse 
or  mechanically  propelled  vehicles  in  order 
that  they  may  not  damage  or  suffer  damage 
from  the  roads,  etc. 

The  chairman  of  the  Local  Organizing  Com- 
mittee is  Sir  George  S.  Gibb,  chairman  of 
the  Imperial  Road  Board.  Sir  Charles  D. 
Rose,  Bart.,  M.  P.,  is  treasurer,  and  Mr.  W. 
Rees  Jeffreys  (secretary  of  the  Road  Board), 
Queen  .Anne's  Chambers,  Broadway,  West- 
minster, London,  S.  W..  is  honorary  secretary. 

An  exhibition  of  road  machinery,  materials 
and  appliances  used  in  road  construction  is 
being  organized  in  connection   with   the   Con- 


gress, and  in  view  of  the  fact  that  a  ven 
large  attendance  oi  foreign  delegates  is  ex- 
pected, in  addition  to  engineers  and  surveyors 
from  all  parts  of  the  United  Kingdom,  th( 
exhibition  will,  it  is  expected,  prove  of  grea 
practical   commercial   value. 

Notes  on  Road  and  Street  Work. 

Cost     of     Resurfacing     Gravel     Roads,— 

Three  of  the  roads  in  the  Metropolitan  Pari 
System  in  .Massachusetts  were  resurfaced  ii 
IJIll,  the  cost  of  the  work,  according  to  tin 
last  annual  report  of  the  Metropolitan  Pari 
Commission,  being  as   follows : 

C)  (2)  (3) 

Cts.  per  Cts.  per  Cts.  pe 

sq.  yd.  sq.  yd.  sq.  vd 

Labor     2.6  7,5  3.9 

Gravel    15.0  12.1  13.0 

Broken   stone 5  

Sand    3.0            2,5 

Bituminous  binder 5.S  1.6  4.S 

Cost  of  applying  binder    1.2  2.6 

Total    26.9  22.4  26.8 

Bituminous         binder, 

gals,    per   sq.    yd 5.S'  .2S=  .87' 

'St.-mdard   asphalt   binder   (Standard   Oil   Co.) 

^Asphaltic  oil    (Indian    Kefining  Co.).     3_\sp|jalti< 

oil  (Standard  Oil  Co.). 

Road  No.  1  is  in  the  Middlesex  Falls  Reserva- 
tion. The  resurfacing  covered  a  length  of  1,40( 
ft,  and  a  width  of  36  ft.,  the  yardage  ainountec 
to  5,600.  Road  No.  2  is  also  in  the  Middlesex 
Falls  Reservation,  the  length  resurfaced  beinj 
2,000  ft.,  and  the  width  19  ft.;  the  total  vard- 
age  was  4,220.  Road  No.  3  is  in  the  ^iystic 
Valley  Parkway,  and  was  resurfaced  for  E 
length  of  500  ft.,  a  width  of  34  ft.,  and  arej 
of  1,S90  sq.  yds. 

Cutting  Through  Concrete  Pavement  foi 
Underground  Work. — In  a  paper  presented 
at  the  recent  meeting  of  the  .Association  oi 
American  Portland  Cement  Manufacturers 
Mr.  J.  S.  McCullouch,  City  Engineer  of  Fond 
du  Lac,  Wis.,  gave  the  folow-ing  description 
of  the  methods  employed  in  that  city  by  the 
Wisconsin  Telephone  Co.  in  cutting  through 
the  concrete  pavement  in  order  to  construct 
conduits.  The  company  cut  a  trench  18  ins. 
to  20  ins.  wide  through  4,300  lin.  ft.  of  con- 
crete pavement  and  replaced  it.  The  con- 
crete was  broken  out  in  slabs  by  drilling  holes 
10  ins.  to  12  ins.  apart  on  the  line  of  the  trench 
and  breaking  out  the  slab  with  wedges  and 
•feathers.  .A  small  steam  drill  such  as  is  used 
in  stone  quarries  would  drill  about  400  ft.  a 
day  and  two  men  could  break  out  the  slabs. 
.After  completing  the  installation  of  the  con- 
duit the  cut  out  piece  was  replaced  with  all 
new  material  by  a  concrete  paving  contractor 
and  it  is  stated  that  up  to  the  present  time 
there  are  no  places  showing  any  defect.  The 
cost  of  the  work  was  as  follows : 

Per 

sq.  yd. 

Breaking   out    concrete $0.24(5 

Replacing   pavement,    original    contractor's 

price,  as  provided  in  Interest  with  citv..  1.500 
Replacing  asphalt  joint,  old  asphalt  used..     .082 

Total     .$1,828 

Mr,  McCulloush  also  gave  the  following  as 
showing  the  cost  of  removal  and  replacement 
on  about  2,000  lin.  ft.  of  brick  street  on  this 
same  work : 

Per 
„  sq.  yd. 

Removing  brick  and  concrete  foundation.  .$0,286 
Cost   of  brick   to   replace   those   broken   in 

removing    924 

Relaying    concrete    foundations    and    sand 

cushion    830 

Laying   brick .'      230 

Total    $2.27 

Bituminous  Surfaces  for  Steel-Tire  Traf- 
fic,— In  a  discussion  last  January  before  the 
.American  Society  of  Civil  Engineers  on  Road 
Construction  and  Maintenance,  Mr.  W.  H. 
Fulwcilcr,  .Assoc.  M.  Am.  Soc.  C.  E.,  stated* 
that  when  the  steel-tire  traffic  becomes  pro- 
nounced on  a  road  or  street,  the  thinnest  pos- 
sible surface  treatment  seems  to  give  the  best 
results.  Mr.  Fulweiler  has  found  that  an  ap- 
plication of  about  %  gal.  of  fairly  heavy 
binder,  covered  with  screenings,  would  give 
good  results  where  automobile  traffic  was  pre- 
dominant;  but  when  that  same  treatment  was 
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used  in  localities  where  the  character  of  the 
traffic  was  similar  to  tliat  in  a  small  town,  the 
surface  was  cut  up  hadly,  and  the  best  results 
were  obtained  by  a  very  thin  treatment  which 
simply  protected  the  surface  or  acted  like  a 
coat  of  varnish  on  a  floor.  This  treatment  is 
applied  directly  on  the  stones  which  have  to 
carry  the  load.  Mr.  Fuhveiler  stated  that  ni 
surface  treatments  it  seems  highly  probable 
that  if  two  applications  are  better  than  one. 
three  are  better  than  two.  If  it  is  attempted 
to  apply  a  cold  material  with  a  gravity  dis- 
tributor it  is  very  difficult  to  put  on  much 
less  than  %  gal.  per  sq.  yd.  If  a  pressure  dis- 
tributor is  used,  a  very  much  smaller  quan- 
tity can  be  applied.  If  a  total  of  about  % 
gal.  per  sq.  yd.  is  put  on  in  three  separate  ap- 
plications, the  result  is  apparently  quite  as  de- 
sirable as  with  the  single  application  of  Vz 
gal.  with  the  gravity  sprinkler,  and  it  is  much 
more  uniform.  In  this  way,  if  a  spot  is  missed 
on  the  first  application,  the  second  treatment 
covers  it.  or  if  it  is  missed  on  the  second 
treatment,  the  third  treatment  covers  it.  By 
applying  three  coats  and  by  allowing  8  or  10 
hours  for  each  coat  to  set,  the  best  results 
are  obtained,  and  %  gal.  per  sq.  yd.  is  saved. 

Macadam  Construction  in  Los  Angeles 
County,  Cal. — When  the  pre^ent  Los  .An- 
geles County  Highway  Commission  went  into 
office  in  1011  it  made  some  changes  in  the 
methods  of  constructing  the  system  of  im- 
proved highways.  The  methods  of  construc- 
tion followed  during  the  last  (!  months  of  1911 
are  described  as  follows  in  the  last  report  of 
Frank  H.  Joynes,  Chief  Engineer  of  the  Com- 
mission : 

The  method  followed  in  macadam  construction 
was  based  on  the  mechanical  locking  of  the 
stone,  and  not  on  the  binding  of  stone  together 
by  asphaltic  oil.  Asphaltic  oil  when  exposed  to 
the  air  and  sun  develops  considerable  strength 
in  a  comparatively  short  time,  but  sealed  up  in 
the  body  of  a  road  it  appears  to  lie  dormant, 
developing  no  strength  and  acting  more  as  a 
lubricant  than  as  a  binder.  Asphaltic  oil  is  of 
great  value  in  road  construction  when  used  in 
such  a  manner  that  its  strength  will  develop, 
but  is  of  no  value  otherwise.  This  desired 
strength  develops  when  the  oil  is  placed  on  the 
surface  and  it  is  here  that  we  are  using  it.  It 
is  tjelieved  that  with  a  firm  subgrade  under  a 
mechanicalb^  locked  mass  of  broken  stone  cov- 
ered with  a  tough,  uniform  coating  of  asphaltic 
oil  we  will  get  a  road  that  will  stand  heavy 
travel  by  the  simple  maintenance  of  the 
asphaltic  oil  coat.  The  above-mentioned  method 
is  one  easily  understood  and  one  that  at  tirst 
thought  would  be  considered  a  method  engineers 
and  contractors  could  follow  readily,  yet  the 
mechanical  locking  of  stone  is  an  art  not  to  be 
learned  from  books,  and  one  requiring  great 
patience  and  a  continual,  close  and  careful 
watching  on  the  part  of  the  engineer,  contrac- 
tor, foreman  and  laborers. 

Creosoted  Wood   Block   Paving. — .\t   the 

8th  annual  meeting  of  the  .\merican  Wood 
Preservers'  Association  last  January  one  of 
the  speakers  cited  the  following  experience 
in  paving  with  wood  blocks  which  had  dried 
out  considerably :  Bergen  Ave.,  Jersey  City, 
was  paved  by  a  sub-contractor  who  had  little 
experience  with  wood  block.  The  Water  De- 
partment decided  to  put  in  a  new  main  after 
the  blocks  were  delivered  on  the  street.  They 
were  tight  piled  on  the  sidewalk,  but  dried 
out  considerably  in  the  two  or  three  months 
thev  laid  there.  In  the  beginning  tlie  inspector 
insisted  on  having  the  blocks  laid  very  close 
together.  A  1%-in.  pitch  expansion  joint 
along  the  curb  was  put  in  as  the  paving  pro- 
ceeded. The  first  two  squares  laid  expanded 
as  soon  as  the  street  was  turned  over  to  traffic. 
The  expansion  joint  along  the  curb  was  closed 
up  and  the  pavement  bulged.  The  sub-con- 
tractor then  changed  his  method.  He  naved 
the  blocks  loosely  and  instead  of  immediately 
putting  the  expansion  joint  in  place  along  the 
curb,  he  put  sand  in.  Some  two  or  three 
weeks  after  the  street  was  paved  and  had  been 
well  sprinkled,  he  took  the  sand  out  of  the  ex- 
pansion joints  and  where  the  expansion  of 
the  blocks  had  narrow-ed  the  space,  he  cut  off 
the  ends  of  the  blocks  so  as  to  make  a  space 
at  least  1%  ins.  wide.  He  then  filled  the  soace 
with  pitch.  No  trouble  has  been  experienced 
with  this  section  of  the  street.  The  speaker 
stated  that  he  believed  that  this  construction 
■was  a  remedy  to  those  streets  where,  due  to 
sewers,  water  connections,  etc.,  the  blocks  have 


to  lay  on  the  streets  for  a  long  time  an<l  get 
dried  out  before  being  used. 

Cost    Data   on    Construction   of    Brick 
Block  Pavements  at  Webb  City,  Mo. 

Contributed   hy   E.   W.    Robinson,   Assistant   City 
Engineer,    Webb   City,   Mo. 

The  following  data  were  obtained  from  the 
daily  reports  of  the  inspectors  employed  on 
the  construction  of  two  vitrified  brick  block 
pavements  in  this  city.  On  one  joD  the  cost 
of  mi.xing  and  placing  the  concrete  base,  set- 
ting the  blocks  and  pouring  the  filler  was 
obtained,  while  on  the  other  job  nothing  but 
the  cost  of  the  concrete  base  was  secured. 
No  data  were  obtained  upon  the  excavation 
or  upon  the  placing  of  the  sand  cushion  for 
the  reason  that  an  inspector  was  not  on  the 
job  when  these  operations  were  carried  on. 
While  the  costs  given  do  not  show  the  actual 
total  cost  of  the  finished  pavement,  they  are 
^complete  for  the  different  operations  and 
represent  a  fair  average  for  work  done  in 
this  city  during  the  last  three  years. 

The  specifications  require  the  sub-grade  to 
be  excavated  10  ins.  below,  and  parallel  to. 
the  finished  surface  of  the  pavement,  and  to 
be  thoroughly  compacted  by  rolling  or  ram- 
ming. The  concrete  base  was  4  ins.  in  thick- 
ness and  was  composed  of  one  part  of  Port- 
land cement  to  eight  parts  of  mine  "tailings," 
or  gravel.  The  blocks  were  set  on  a  2-in. 
cushion  of  river  sand  and  rolled  with  a  5-ton 
horse  roller  until  smooth  and  even.  The  sand 
cushion  was  shaped  with  a  "lute,"  the  cross- 
section  of  the  street  varying  so  much  that  a 
template  reaching  from  curb  to  curb,  or  curb 
to  center  of  street,  could  not  be  used.  Good 
results  can  be  secured  by  this  method  when 
the  lute  is  in  the  hands  of  an  experienced 
person  with  a  good  eye  for  such  work.  The 
asphalt  filler  was  heated  in  a  .lOU-gal.  portable 
kettle  and  was  poured  between  the  blocks  by 
means  of  the  regular  pouring  cans  generally 
used  for  such  purposes. 

CONCRETE    BASE. 

Job  No.    1 — 197.2   cu.   j-ds. — 1,775  sq.  yds. 

Per  Per 

cu.  yd.  sq.  yd 

Foreman,   36  hrs.  at  $0.27  7/9 $0.0507  SO.OflSti 

Feeding  mixer,  1  man  on  cement, 

2    men    on    gravel,    103    hrs.    at 

$0,19  4/9    0.1016  0.0113 

Placing  concrete,  1  man  wheeling, 

2    men    shoveling.    86      hrs.      at 

$0,19  4/9    0.0848  0.0094 

Spreading   and    luting,    35    hrs.    at 

$0.19  4  9    0.0345  0.003S 

Tamping.   35   hrs.  at  $0.19  4/9 0.0345  0.003S 

Rent  on  mixer,  4  days  at  $8.00 0.1623  0.0180 

Cement.  635  sacks  at  $0.40 1.2880  0.1431 

Gravel.   19S  cu.   yds.  at   $0.50 0.5020  0.0558 

Water.    2,204    cu.    ft.    at    $0.50   per 

100    cu.    ft 0.0559  0.0062 

Total    $2,314       $0,257 

A  Coltrin  continuous  mixer  No.  12  was 
used  on  this  job,  one  man  feeding  on  each 
side.  The  sub-grade  was  not  prepared  suf- 
ficiently far  in  advance  to  allow  concrete  to 
be  placed  on  consecutive  days,  and  the  prep- 
aration and  re-organization  of  the  gang  for 
each  day's  work  probably  caused  the  cost  to 
be  higher  than  it  should  have  been.  The 
street  was  32  ft.  wide  between  curbs. 

CONCRETE    BASE. 

Job   No.   2.-365.6  cu.   yds.— 3,290  sq.   yds. 

Per  Per 

cu.  yd.  sq.  yd 

Foreman,   76  hrs.   at  $0.27  7/9 $0.0578  $0.0064 

Feeding  mixer,  1  man  on  cement, 

2    men    on    gravel,    192    hrs.    at 

$0,22  2/9    0.1167       0.0130 

Placing   concrete,    134%     hrs.     at 

$0.20    0.0736       0.0083 

Spreading   and    luting,    59    hrs.    at 

$0,27  7/9    0.0448       0.0050 

Tamping.  64V2  hrs.  at  $0.20 0.0353       0.0039 

Rent  on  machine,  7  davs  at  $5.00.   0.0957       0.0106 

Cement,  1.253  sacks  at  $0.35 1.1995       0.1333 

Gravel,   367  cu.   yds.  at  $0.50 0.5019       0.0557 

Water,    1,889    cu.    ft.   at   $0.50   per 

100  cu.  ft 0.0259       0.0029 

Total    $2,151       $0,239 

A  Coltrin  continuous  mixer  No.  9  was  used 
on  the  job,  two  men  feeding  on  the  one  side. 
The  foreman  made  a  hand  most  of  the  time 
helping  wherever  the  work  was  behind.  The 
street  was  38  ft.  wide  between  curbs  with  a 
double  car  track  in  the  center.     On  one  block 


concrete  was  placed  between  the  ti(ianit  \ 
tween  the  tracks,  on  the  rest  of  the  h 
confined   to   the   space   between  the  itp"  **■, 
and  the  curbs  except  a   few  places  LVp  ''.l 
old  concrete  has  been  removed  to  r  p     ■ 
and  straighten  track.     The  space  othni'""!? 
of   the   tracks   was   finished  before  V  .v 
side   was  started.  """«r 

SETTING  BLOCKS   (Labor  ort 


Job    No.    1. — 1,775 


sq.  yds. 


Foreman,    38   hrs.    at   $0,27  7/9.. 
Brick   setter,    36   hrs.    at   $0.50,   5 'hrs 

$0.27  7/9    

Hackers,  98  hrs.  at  $0.19  4/9...; 

Wheeling,  102  hrs.  at  $0,09  4/9..     "" 


'tsn.  lu 


Total 


O.OlOi 
O.Olis 
0.«I12 


10.03} 


The  above  cost  for  setting  the  biks  was 
higher  than  necessary  owing  to  theact  that 
the  work  was  not  done  continuousi  and  ai 
no  time  was  a  full  day  put  in  by  i.  se„J 
Two  makes  of  blocks  were  used,  ongiiaran' 
teed  to  lav  42  to  the  square  yard,  e  other 
44.  The  blocks  cost  approximateljBii  wr 
1,000  on  the  job.  '     " 

POURING  ASPHALT  FILLE 
Job    No.    1.-1,775   sq.   yds. 

Foreman,  60  hrs.  at  $0.27  7/9.. 

Pourers,    181    hrs.    at    $0.19  4/9 ^     '..i,,.,. 

Feeding    and    firing    kettle,    43     hrs    ;      '  " 

$0,27  7/9,  29  hrs.  at  $0.19  4/9 „,,[„. 

Night  fireman,  24  hrs.  at  $0.27  7/9   4  >"     ' 

at    $0,194/9    ...'....'    0001. 

Asphalt.  10.27  tons  at  $30,20  f.  0.  b.  Wn 

City     

Coal,  1^4  tons  at  $4.00 


Total 


The    asphalt   was    shipped   in  woim  bar- 
rels, the  staves  of  which   furnished  ct-' 
erable  amount  of  the  fuel.    One  maki.f  h;.- 
had  Vs-in.  lugs  on  one  side,  the  oth  having 
no  lugs  at  all. 

The  excavation  averaged  about  in.-  in 
depth,  and  assuming  it  could  be  takjon  tot 
$.50  per  cu.  yd.,  which  would  have.een  sn 
easy  matter,  we  have  a  cost  of  lO.lSptr  sq. 
yd.  The  rolling  of  the  sub-grade  witi  sleam 
roller  rented  from  the  city  cost  $15uiil  the 
rolling  of  the  blocks  with  a  horse  rer  cost 
approximately  $7.  The  sand  for  tkusliinn 
could  have  been  placed  on  the  job  r  $l.'2o 
per  cu.  yd.  and  spread  for  $0.02  pisq,  yd. 
We  would  then  have  a  summary  ofie  total 
cost  of  job  No.   1   as  follows: 

Excavation    

Rolling  sub-grade   

Concrete  base   

Sand  cushion    

Brick,  in  place 

Rolling  brick o.iiW 

Filler,  in  place 0.221 


Total 


.il.( 


Bituminous   Concrete  as  Laid  y  the 

Park   Commissioners  0; 

Chicago,  IlL 

In  1908  the  South  Park  Commissiers  Jl 
Chicago,  111.,  began  surfacing  macim  by 
mixing  bitumen  with  sand  and  stoi  before 
laying.  In  this  year  about  10,000  sq  ds.  ot 
this  surfacing  were  laid.  In  the  sing  of 
1909  the  commissioners  purchased  t«of  the 
Link  Belt  Co.'s  portable  mixing  p!;s,  ant! 
in  the  following  year  similar  plants  vep' 
chased  by  the  West  Chicago  Park  |ini' ■ 
sioners  and  the  Lincoln  Park  Commioner:, 
both  of  Chicago.  These  four  plants  l  e  been 
operated  each  season  since  their  purcse  and 
about  1,000.000  sq.  yds.  of  pavement  1  e  l«n 
laid  with  them.  Most  of  it  has  bee)n  ine 
old  macadam  already  in  existence*  the 
boulevards  and  park  drives,  thus  0  ring  a 
solution  of  the  problem  of  preseng  mu 
utilizing  macadam  pavements.  Tht  results 
have  been  very  satisfactory  and  thelB""'' 
of  repairs  have  been  almost  neglige.  A 
description  of  the  method  emplqyeciy  the 
South  Park  Commissioners  in  this  vk.  to- 
gether with  some  detail  of  the  cost,  wi.eiven 
in  our  issue  of  April  24,  1912.  Aitionai 
data  in  this  work  were  given  by  !•  •-"','' 
White,  Chief  Engineer  of  the  Sov  WK 
Commission,  and  Mr.  A.  C.  Schrad.  thict 
Engineer    of   the    West   Chicago  Pa  ' '""■ 
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n  in  a  paper  presented  before  Western 
/of  Engineers  and  printed  in  the  May 
of  the  Journal  of  the  Society,  from 
the  matter  in  this  article  has  been  ab- 

d. 

composition  of  the  pavnig  material,  as 
1  Chicago,  has  been  generally  six  parts 
isbed  stone,  four  parts  of  sand  and 
^  per  cent  to  9  per  cent  by  weight   of 

n. 

paving  mixture  described  above  is  of 
of  uniform  composition  throughout, 
■gcr  particles  of  stone  being  distributed 
h  the  mass,  and  the  pavement  made  in 
yer.  The  size  of  the  largest  particle 
ne  is  about  half  the  tliickness  of  the 
ent,  which  is  generally  made  from  It* 
ns.  No  particular  effort  is  made  to 
tiie  stone  as  to  size,  it  being  taken  as 
cs  from  the  crusher,  with  the  dust  and 
ngs  removed.  The  sand  is  graded  from 
1(1  in.  down  to  dust  because  it  is  es- 
as  stated  above,  to  get  a  well-lilled,  ini- 
is  and  waterproof  mixture.  The  sur- 
l  such  a  pavement  necessarily  presents 
rrcgularities  in  appearance.  In  certain 
nore  coarse  stone  will  aiipear,  suggest- 
■  idea  that  the  pavement  is  not  entirely 
roof  at  such  points.  To  insure  the 
resuhs  and  uniformity  of  surface  it  is 
ictice  generally,  but  not  aKvays,  to  coat 
face  of  the  pavement,  after  rolling,  with 
or  seal  coat  of  neat  bitumen  and  tinal- 
r  it  with  a  thin  layer  of  stone  chips  or 


.\  variation  of  the  above  described  method 
of  construction  which  as  been  used  to  some 
extent  in  the  South  Park  district  and  which 
promises  good  results  is  as  follows : 

I  he  size  and  proportion  of  stone  are  re- 
duced in  the  paving  mixture  intended  for  the 
wearing  surface,  and  the  pavement  is  made 
in  two  layers — a  wearing  surface  and  a  binder 
course  of  comparatively  large  stone.  The 
binder  course  may  be  coated  with  bituminous 
cement,  or  it  may  he  laid  without  any  coating. 
In  either  case  it  should  be  clean  stone  of  prac- 
tically one  size  (about  2  ins.  is  best),  which 
is  lightly  rolled  after  being  spread  in  place 
until  it  is  firmly  set  into  the  macadam  base, 
but  with  free  and  open  voids  left  between  the 
pieces  of  the  stone.  The  paving  composition 
for  the  wearing  surface  is  then  spread  and 
thoroughly  rolled  until  forced  into  the  voids 
of  the  binder  course. 

The  advantages  of  this  type  of  construction 
are  that  the  strong  stone  of  the  binder  course 
forms  an  effectual  key  between  the  base  and 
wearing  surface,  holding  it  against  shifting 
or  rutting,  even  under  the  most  adverse  con- 
ditions, and  the  wearing  surface  can  be  made 
thinner,  thus  reducing  the  cost.  Also  it  is 
more  flexible  as  to  thickness  and  cost  and  rec- 
ommends itself  for  this  reason,  particularly 
for  roadways  not  carrving  an  excessive  traf- 
lic. 

The  one-Iaver  bituminous  concrete  describe 
above,  depends  mainly  on  its  own  composition 
for  stability,  whereas  the  two-layer  pavement 
derives    its    lateral    stability   mainly    from   the 


binder  course.  In  this  respect,  and  in  general 
form  of  construction,  it  resembles  the  usual 
form  of  sheet-asphalt  pavement,  and,  indeed, 
may  be  considered  a  cross  between  it  and  the 
one-layer  bituminous  concrete. 

During  the  year  1911,  13T,')0O  sq.  yds.  of 
asphaltic  concrete  pavement  were  laid  in  the 
West  Park  system  with  its  own  plant,  at  a 
cost  of  (il%  cts.  per  sq.  yds.  for  a  single- 
course  pavement.  The  average  thickness  of 
the  pavement  laid  was  2%  ins.,  and  the  cost 
includes  all  lanor  and  materials  used,  prepara- 
tion of  base,  repairs  to  machinery,  and  a  de- 
preciation charge  of  ■_'•")  per  cent  of  the  cost 
of  tho  plant.  The  capacity  of  the  plant  is 
about  l.UUO  sq.  yds.  per  day  for  pavement  2 
ins.  thick. 

The  following  shows  the  average  quantities 
of  materials  used  in  laying  100  sq.  yds.  of 
pavement  as  described  above : 

Crushed  limestone,   4.02   eu.    yds $1.65 

Limestone  screenings,   1.01   eu.  yds 1.6S 

Bank  s:md.    1.74   eu.   yds 1.0." 

Toiyedo  sand.    1.44   cu.    yds l.iii 

Asphaltic    cement,    2,000    lbs 

$lS.oo  to  $18.22  per  tor 

Granite    screenings,    0.."i04    cu.    .vds 2.9t 

Gasoline,  3.6  gals O.lO^j 

Kerosene,  0.9,")  gals O.Oa'/k 

Ooal.    4S0   lbs $4.7r)    per   tor 

Wood,  0.7  cords. 

The  cost  per  100  sq.  yds.  for  laying  and 
mixing  was  $10.10;  the  cost  of  preparing  base 
was  $.'Vt)l)  and  a  general  charge  of  $7.11  in- 
cludes depreciation,  plant  repairs,  moving  plant 
and   idle  time. 


ATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


)d    of    Designing    a    Reinforced 
icrete    Settling    Basin    for    the 
Muskogee,  Oklahoma,  Water 
Works. 

i  City    of     Muskogee,    Oklahoma,    has 

construction  a  number  of  improvements 
:vater  supply  and  sewerage  system.  The 

mprovemcnts  consist  of  tlic  construction 
1  intake  tower  in  the  Grand   River  some 

.  above  its  junction  with  the  .\rkansas 

'.  a  o4-in.  concrete-lined  intake  2,.500  ft. 

rock  tunnel  under  the  -\rkan.sas  basin ; 

itallation   of   additional    pumping   units. 

igh  and  low  lift:  the  construction  of 
ir  purification  plant:  the  reinforcement 
water  distribution  system,  and  the 
t  clion  of  a  (i.OOO.OOO-gal.  equalizing 
•  ir,  consisting  of  a  -^O-sided  polygon, 
V  walls  are  built  entirely  aliove  the 
i.  each  side  of  the  Ambursen   dam  sec- 

1  portion  of  the  water  purification   plant 

ider  construction  is  that  providing   for 

Illation    assisted    by    coagulation     with 

'   sulphate  and  lime.     Provision  is  made 

I     ultimately   mechanical    filters    can    be 

i',ced  if  they  should  be  found  necessary. 

sign  of  the  settling  basin   for  the  por- 

ider   construction    is    described    by    the 

nr  for  the  improvements,  Mr.  .•\lexander 

e  of  New  York  Citv.  in  a  paper  before 

iTierican     Water     Works     Association. 

tlhis  paper  we  take  those  portions  deal- 

»i  the  design  of  the  reinforced  concrete 

i|  s  follows : 

OESCRIPTION    OF    SETTLING    B.\SIN. 

iinew  settling  basin  for  the  Muskogee 
■"■rorks   is   a    reinforced   concrete    struc- 

12  ft.  square  on  the  inside.  When 
'  >  a  depth  of  IS  ft.,  this  basin  holds 
jWO.OOO  gals,  of  water.  A  curtain  wall 
ejforced  concrete  divides  the  basin  into 
•npartments.  The  first,  or  smaller  of 
f '  impartments,  218  ft.  long  and  .52%  ft. 
'.  as  its  bottom  perforated  and  under- 
A  distributing  trough,  S    ft.    f!   ins. 

d  5  ft.  deep,  extends  the  entire  width 

first  compartment.  The  water  enters 
Ijt  compartment    from    the    distributing 

supported  upon  the  counterforts  series 
round  openings   spaced   two   in   each 


panel  formed  by  the  counterforts.  A  4-in. 
concrete  baffle,  or  stilling  wall,  in  front  of  the 
distributing  trough,  extends  the  entire  length 
of  the  basin.  The  water  passes  through  the 
lirst  compartment  over  the  curtain  wall  into 
the  larger  compartment.  Balanced  valves  in 
the  bottom  of  the  curtain  wall  equalize  the 
pressure  in  the  wall  during  filling.  A  collect- 
ing channel  cjf  the  same  size  as  the  distribut- 
ing channel  is  located  at  the  far  end  of  the 
basin,  extending  the  entire  width  of  the  basin, 
the  water  enters  the  collecting  channel  through 
a  series  of  2-ft.  weirs,  located  one  in  each 
panel.  The  basin  is  designed  to  operate  con- 
tinuously. 

(;K.\KR-\L    discussion    of    REINFORCKD    COiNXRETE. 

The  basin  is  being  constructed  of  reinforced 
concrete.  It  is  possible  to  construct  a  mono- 
lith of  considerable  proportions  of  plain  con- 
crete. However,  it  is  but  a  question  of  time 
when  the  unequal  settlement  of  the  foundation, 
always  possible  exce[)t  when  the  foundation 
is  solid  rock,  and  the  shrinkage  and  tem- 
perature stresses  set  up  in  the  mass,  destroy 
the  continuity  of  the  structure.  On  the  other 
hand,  it  is  possible  to  construct  and  maintain 
as  such,  a  reinforced  concrete  monolith  of 
very  large  proportions. 

There  appears  to  be  some  doubt  that  thin 
sections  of  reinforced  concrete  are  suitable  for 
water-tight  structures.  There  need  he  no  fear 
whatever  that  there  will  lie  any  trouble  if  the 
work  is  carried  out  as  it  should  be.  The 
water-tightness  of  concrete  depends  principally 
upon  the  amount  of  cement  present,  provided 
the  sand  and  stone  or  gravel  are  prooerly 
proportioned.  Si.x  bags  of  cement  per  cubic 
yard  of  concrete  is  ordinarily  sufficient  to 
produce  a  water-tight  mixture.  This  amount, 
however,  should  be  increased  when  the  hydro- 
static  head   is   considerable. 

The  author  is  opposed  to  the  use  of  water- 
proofing ingredients  or  watrproofing  applica- 
tions. Both  increase  the  cost  of  the  concrete 
work  considerably.  It  is  far  better  to  put 
the  value  of  the  waterproofing  materials  into 
the  concrete  itself  by  adding  more  cement. 
The  use  of  a  waterproofing  ingredient  or  ap- 
plication tends  to  poor  construction  work,  the 
contractor  counting  upon  the  waterproofing  to 
help  out  careless  construction. 

The  author,  from  his  study  and  experience 
in   the   construction    of   tanks   and    reservoirs, 


has   reached   the  conclusion   that  leakage   maj 
be  due   to   any  one  of   the   following  causes 

(1)  Faulty  construction,  (a)  Lean  anc 
porous  concrete  work,  (b)  Inexperience  anc 
carelessness  in  carrying  out  the  construction 

(2)  Faulty  design.  (a)  Weak  details  ai 
the  connections.  (b)  Kxcessive  secondarj 
stresses  at  connections,  tc)  The  use  of  toe 
high   unit   stresses  in   steel  and  concrete. 

Faulty  construction  can  be  rectified  to  som( 
extent,  but  often  only  at  a  considerable  cost 
by  waterproofing  the  structure  from  the  inside 
Leaks  developing  through  faulty  design  are 
on  the  other  band,  always  difficult  to  master 
and  in  many  cases  very  little  can  be  doiu 
to  remedy  the  unsatisfactory  condition  of  th( 
completed  structure.  To  guard  against  th( 
production  of  lean  concrete  work,  the  author'i 
S])ecifications  provide  tliat  all  cement  used  ii 
the  work   should  be  paid   for  separately. 

.\s  10  ft.  of  the  basin  is  constructed  below 
the  original  surface  of  the  ground,  it  wai 
decided  to  use  counterforts  instead  of  but 
tresses  to  save  excavation.  The  counterfort: 
are  1.5  ins.  thick,  spaced  13  ft.  4  ins.  on  centers 
The  side  walls  of  the  basin  are  12  ins.  thicl 
nil  the  top.  widening  out  to  IS  ins.  at  tin 
bottom.  The  floor  of  the  basin  is  6  ins.  thicl 
in  the  larger  compartment,  and  in  the  smallei 
and  underdrained  one,  9  ins.  The  basin,  in 
eluding  the  floor,  is  constructed  and  reinforcec 
as  a  monolith.  No  expansion  joints  whatevei 
arc  provided.  There  will,  however,  be  at 
expansion  joint  between  the  present  basin  am 
future  extension. 

The  author  would  like  to  get  the  opinioi 
of  the  members  on  their  experience  with  ex 
tensive  monolithic  construction.'  both  plain  ant 
reinforced,  especially  with  reference  to  the 
conditions  under  which  such  construction  ha; 
given  more  or  less  trouble. 

DETAILS    OF    DESIGN    OF    BASIN. 

The  success  of  a  reinforced  concrete  struc 
ture  of  any  magnitude  depends  primarily  upoi 
the  thoroughness  with  which  the  various  struc 
tural  details,  especially  the  connections,  ar< 
worked  out.  The  connections  should  receiv< 
the  same  careful  attention  that  is  given  then 
in  structural  _work.  Tiie  author,  therefore 
thinks  it  advisable  to  dwell  at  some  lengtl 
upon   the   design   of   the   structure. 

The  Muskogee  basin  is  being  constructed  ol 
gravel   concrete.     The  gravel   is   washed  rivei 
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gr;i\x*l,  obtained  from  tlie  bed  of  the  .-Xrkaiisas 
River.  Its  size  is  limited  to  1  in.  in  the  side 
walls  and  counterforts,  and  to  2  ins.  in  the 
bottom.  The  sand  is  a  very  coarse  river  sand, 
obtained  from  the  same  river.  It  is  clean, 
coarse  and  sharp,  and  makes  a  splendid  con- 
crete sand.  The  concrete  is  being  mi.xed  ap- 
jiroximatelv  in  the  proportion  of  one  part  of 
Portland  cement,  two  parts  of  sand,  four  parts 
of  gravel.  The  mi.xture  is  changed  slightly 
from  time  to  time  to  meet  slight  changes  in 
the  quality   of   the  aggregate. 

In  the  design  of  the  structure,  the  unit 
stresses  were  assumed  as  follows : 

/,  =:  The  maximum  allowable  working  com- 
pression in  the  concrete  in  flexiire,  650  lbs. 
])er  sq.  in. 

;s  =  The  ma.ximum  allowable  tension  in  the 
steel,   14,UO0  lbs.   per   sq.   in. 

y=:The  maximum  intensity  of  transverse 
■shear  in  concrete  (assuming  a  uniform  dis- 
tribution of  the  shear)  50  lbs.  per  sq.  in. 

)(  =  The  maximum  working  adhesion  or 
bond  stress  between  the  concrete  and  deformed 
bars,   80   lbs.   per   sq.   in. 

(■  =  The  ratio  of  the  modulus  of  elasticity 
of   steel  to  concrete,   12. 

These  values  are  conservative.  They  limit 
the  percentage  of  the  steel  to  be  used  in  the 
structure  to  0.83  per  cent  of  the  area  of  the 
concrete  above  the  steel. 

The  following  equations,  with  numerical 
■constants,  have  been  developed  in  accordance 
•with   the   now   universally    recognized   theory : 


,=  ^ 


M 


A.-- 


M 


(Equation  1) 


(Equation  2) 
from  the  compres- 


1020  X  q 

Where  q  is  the  distance 
sion  side  of  the  beam  to  the  steel,  known 
comrnonly  as  the  effective  depth  of  the  beam ; 
M  is  the  bending  moment  in  foot-pounds  per 
inch  width  of  beam,  and  As  is  the  area  of  the 
steel  required. 

Equation  1  gives  the  effective  depth  of  the 
beam  when  the  bending  moment  is  known  and 
the  reinforcement  is  fixed  at  0.83  per  cent  of 
the  area  of  the  concrete  above  the  steel. 

Equation  2  gives  the  amount  of  the  steel 
.reinforcement  when  the  bendiilg  moment  is 
known  and  the  depth  of  the  beam  {q)  is  fixed. 
It  can  only  be  used  when  the  percentage  of 
steel  reinforcement  is  0.83  per  cent  or  less. 

DESIGN    OF    SIDE    WALLS. 

The  reinforcement  in  the  side  walls  and 
their  construction  makes  them  partially  con- 
tinuous. The  common  theory  of  flexure  as  we 
know  it  is  applicable  to  this  case,  but  not 
with  the  numerical  constants  familiar  to  us. 
The  allowance  that  is  usually  made  in  rein- 
forced concrete  construction  for  the  increase 
in  strength  due  to  the  partial  continuity  is 
a  reduction  of  from  25  to  50  per  cent  in  the 
bending  moment  computed  on  the  basis  of 
a  simple  beam.  The  e.xact  amount  of  the 
increase  in  strength  due  to  partial  continuity 
can  be  computed  in  any  one  case  when  all 
the  factors  are  known.  The  process,  however, 
is  a  very  tedious  one,  and  entirely  unneces- 
sary. A  fair  assumption  as  to  the  allowance 
can  nearly  always  be  made.  In  this  case,  on 
account  of  the  small  amount  of  reinforcement 
in  tension  over  the  counterforts,  this  reduction 
has  been  taken  at  25  per  cent. 

For  the  design  of  a  tank,  equations  1  and  2 
•can  be  put  in  a  more  convenient  form,  as 
follows : 

(wxXxL)  = 

Replacing    .1/    bv    its    value . 

10  X  ^7 

where  w  is  the  weight  of  the  water,  fl2V^  lbs. 
per  cu.  ft.,  X  the  depth  of  the  water,  L  the 
clear  span  between  counterforts,  b  the  width 
considered,  namely   12  ins.,  we  get, 

<;  =  0.247L  X  square  root  of  A'  (Equation  3) 
_  (.00051XL)  = 

At^ (Equation  4) 

1 

Equation  3  gives  the  minimum  effective 
depth  of  the  beam  or  slab  at  any  depth  (X  ft.) 
below  the  surface  of  the  water.  Equation  4 
•gives   the   amount   of   the   steel    reinforcement 


required  per  inch  width  of  beam  when  the 
ettective  depth  (</)  is  fixed.  It  cannot  be 
used,  however,  when  the  percentage  of  steel 
reinforcement  exceeds  0.83  per  cent. 

Figure  1  shows  the  forces  that  are  actine 
on  the  walls.  The  water  pressure  increases 
from  zero  at  the  water  surface  to  a  maximum 
of  1,125  lbs.  per  square  foot,  at  the  bottom. 
Only  a  portion  of  this  pressure,  namely,  that 
portion  marked  a,  is  carried  by  beam  action 
to  the  counterforts.  That  portion  marked  b 
and  shown  by  the  dashed  arrows,  is  carried  by 
cantilever  action  directly  to  the  footing.  The 
diagram  shows  that  the  walls  receive  their 
maximum  stress  as  a  beam  at  a  point  approxi- 
mately 15  ft.  below  the  water  level.  The 
minimum  thickness  of  concrete  wall  that  it  is 
possible  to  use  under  the  conditions  assumed 
is  computed  as  follows  from  equation  3 :  Sub- 
stituting in  this  equation,  we  have 

(J  =  0.247  X  12.08  X  square  root  of  15  = 
11.55  ins. 

Allowing  2%  ins.  of  concrete  to  cover  the 
steel,  we  obtained  a  minimum  thickness  of  14 


by  this 
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Fig.    1 — Diagram    of    Forces    Acting     on     the 
Walls. 

.ins.  The  plans  show  the  thickness  of  the  \yall 
at  this  depth  to  be  IT  ins.  On  account  of  the 
low  cost  of  the  concrete  materials  and  the 
comparatively  high  cost  of  the  steel  reinforce- 
ment, it  was  deemed  more  economical  to  use 
a  heavier  section  than  the  minimum  that  could 
be  used.  In  places  where  concrete  materials 
are  costly,  it  would  be  possible  to  construct 
the  side  walls  8  ins  .thick  on  the  top  and  15 
ins.  thick  at  the  bottom. 

The  amount  of  steel  reinforcement,  At^,  that 
would  be  required  15  ft.  below  the  water  level, 
can  be  readily  obtained  by  means  of  equation 

.00051A"L= 
4:     A.  = . 

<l 

Substituting  for  X.  15  ft.;  for  L,  12.08  ft., 
and   for  <;.   14.64  ins.  we  obtain,  .4s=:.0763. 

The  spacing  of  %-in.  round  rods  will  be. 
.4418  (the  area  of  a  %-in.  round  rod)  divided 
by  .0703  (the  amount  of  steel  required  per 
lineal  inch),  giving  5.79  ins.  as  the  spacing. 
The  drawing  shows  the  spacing  to  be  5.5  ins. 
at  this  point. 

In  Fig.  1  is  shown  graphically  by  dotted  ar- 
rows the  earth  pressure  acting  against  the  wall 
from  the  outside.  It  is  proposed  to  back  up 
the  walls  of  the  basin  on  three  sides  as  shown 
on  the  plan.  As  there  is  a  possibility  that 
this  backing  may  be  removed  at  any  time,  no 
allowance    whatever    has    been    made    for    the 


additional   stability   given   to  the  tat 
backing. 

.■\ttention  is  called  to  the  connecf,  nf 
walls  of  the  tank  to  the  bottom     Thor    , 
from    within    forces    the    side   wallsL"*"? 
the    deflection    reaching    the    maxiirlltif 
way   between  the   counterforts.     Then 
tion  of  the  walls  to  the  footing  mustl  e'T' 
a    sliding   joint   to   permit   of  this  iL„'n,' 
which  IS  impracticable,  or  sufficient  Infri 
ment   must   be   provided   to    prevent ,,  „ 
sibility  of  rupture  at  this  point.     Fie!  ,(, 
(liagrammatically,    but    in    a    somewf  '.vT 
gerated  form,  the  deflection  of  the  le  wT 
at  the  center  of  the  span  when  theL™! 
IS  full  of  water.     The  rigid  connectic Uoobn 
of  IS  a  concrete  fillet  18  ins.  on  the  ie  li 
forced   with   Vz-in.   round  bars  space' I'o  i„' 
on   centers.     This   rigid   connection  lansfm 
by   cantilever   action  .some   of  the  hlrostatir 
pressure  against  the  lower  portion  oihe  waH 
directly   to   the   footing.     The  amouilof  tki" 
pressure   transfer   is    shown   diagranlaticr 
by  the  dashed  arrows  in  Fig.  1,  marll  \ 

Figure  2  shows  all  of  the  forces  ecpt  : 
earth  pressure,  acting  on  a  section  ofne  i- 
13    ft.   4   ins.   long,   including  one  cc'ti  -i c 
gnd   half   of   the   clear   span   of  the  al     in 
either   side   of    it.     The   total   weigloi  ihe 
concrete   for  this   section   is  106,150  ;.,  mil, 
its  center   of   gravity   located  9  ft.  .)ii,  f.,,, 
heel   (o)   of  the  footing.     The  total  Hzn-i 
water   pressure   against   this  part  of  e  t- 
is    135,000   lbs.    and   the   weight  of  t   ■ 
resting    on    the    footing    is    150,000 
us    assume    for    the    present   that   ih  .~l  , 
of  the  wall  is  prevented  by  the  tensi.  in 
bottom.     This  tension   amounts  to  IJti  ; 
per  lineal  foot  of  footing  and  is  sho\  attn 
1.25  ft.  above  the  bottom  of  the  foolg 
these   forces  are  shown  in  their  trneo=: 
in   the   figure. 

Since  the  forces  shown  acting  on  is  p . 
tion  of  the  structure  are  in  equilib  m,  v 
have 

z^ or 

^W 

106,150  X  il      =  -t-955,350 

150,000  X  5      =  -1-750,000 

135,000  X  7.5   =  1,012,500 

—135,000  X  l.-25  =  — 168,7.50 


2M  = -2,549,100 

2:V=    256,150 

z=         9.9a 

This   shows   that  the   resultant  preire  on 
the   footing,    namely,   256,150  lbs.,  piies  ili 
base    9.95    ft.    from    the    heel,   which    pr;i 
tically  two-thirds  of  15V4  ft.,  the  widloi  tht 
base.      Consequently,    the    distribtitior)!  the 
foundation  pressure   on  the  footing   in  th» 
form   of    a   triangle,    about   as  showiii)  ■':.■ 
figure.      It  .reaches    a   maximum   preire  i 
2,300   lbs.   at   the  toe  and  nearly  zertt  ti. 
heel.     Sufficient  steel  is  provided  foin  t'. 
bottom  to  take  care  of  a  tension  of  liM  lbs. 
per  lineal   foot  of  footing  where  it  jlS  the 
6-in.    concrete    bottom.      This    reinfiemcnt 
consists    of    %-in.    round    rods   space)  ins. 
centers.      The    plan    erroneously   sho\  tW'*' 
bars  to  be  placed  12-in.  centers.    ThifiM)'! 
of   steel   is   sufficient   to   resist  this  teoi:. 
a   unit   stress  well   within  the  ela.stic  nit  of 
these  steel  bars.     The  author  does  i  vis'' 
to  convey  the  idea  that  this  tension   devf 
oped  to  the  extent  shown  in  Fig.  2.  .  ^i" 
large    proportion   of    it   will   be  develed  ' 
friction  between  the  footing  and  the  W"' 
ing    earth,    and    some    by   the   earth  ckn'. 
which,  however,  will  not  be  always  pr:iit 


DESIGN    OF    C0UNTERP.4RTS. 

Figure  3  shows  the  forces  acting 
counterfort  proper.  The  reaction  of  tl 
tension  in  this  case,  amounts  to  93, 
and  its  distribution  is  about  as  show 
figure.  It  reaches  its  maximum  15  f 
the  water  level.  This  tension  is  tal 
of  by  thirty-two  %-in.  round  bit! 
average  unit  stress  of  14.900  lbs. 
not  a" very  high  value.  In  the  discus 
have  ignored  the  additional  stability 
from  the  earth  pressure,  and  also  thi 
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nh  of  the  concrete  in  the  counterforts. 
'  may  be  considerable. 
;  greatest  of  care  must  be  taken  to  anchor 
.alls  to  the  counterforts.  In  this  case, 
las  been  done  by  threading  the  ends  of 
2-in.  tension  bars  and  fastening  them 
fouble  nuts  to  two  2%-in  by  %-in.  plates. 
long,  embedded  in  the  walls,  as  shown 


„  X ^  Tspsion- 

^'  '  \  ''    9    '  ;.  %  '  0  ♦    %T  moo/dsper 


■Z-^SJ- 


\Mlnimum  Pressure 

1 

Sf/eiUMre 


— All     Forces     Acting     Except     Earth 
Pressure. 

!  reinforcing  plan.  The  object  of  the 
I  nut  is  to  prevent  the  possibility  of  play 
'  -^-nt. 

of    this    figure    shows    that    the 

is  not  a  cantilever  at  all.     In   a 

\Lr.  the  internal  resisting  forces  acting 

!■  plane  yz.   must   balance   algebraically. 

;;.   the   total    tension    must    be    equal    to 

:al  compression.     This   is   not   the  case 

counterfort,    as   can    be   readily    seen. 

that   act   on   the   counterfort  are 

nsion  exerted  by  the  walls  on  the 

93.500  lbs. 

rizontal  pressure  of  the  water  act- 

the  counterfort  proper.  1-3,600  lbs. 

iMt   weight  of   the   counterfort  proper, 

jibs. 

J  he   total    tension   between   the    footing 
1;  counterfort  along  the  plane  yz,  109,250 
j  own  acting  6.07  ft.  from  the  point  y. 
'i  he  shear  between   the  counterfort   and 


11  of  the  basin,  109,250  lbs.  plus  16,-500 


J  he   horiz\intal    shear   acting   along    the 
■-   ''>7,100  lbs. 

rmin.ition  of  the  amount  of  the 
,  and  its  distribution  with  reference 
1  plane  v".  is  a  very  interesting  one,  and 
''  this  reason  given  in  detail.  Taking 
1  ts  about  a  point,  y,  we  obtain  the  f ol- 
i  equation : 
Jfi  X  6.75  +  13,600  X  6  —  16,500  X  3  — 

1  P' 

V  '-, X  10  X  %  of  10  =  0. 

2 
-  equation,  there  are  two  unknown 
i|ies,  p  and  p'.  A  safe  assumption  to 
dince  there  is  no  tension  at  the  heel  (c) 
1^  /i+p*  cannot  exceed  the  sum  of  the 
[I  of  the  water  above  the  footine  and 
v'ght  of  the  concrete  itself.  This  amounts 
-I'  lbs.  per  square  foot  of  footing,  thus 
i|  the  additional  equation 

^  +  ^'=1350X  13.33 
;hese  two  equations  we  obtain 
0  =3,8-50    lbs.    and 
y'  =  14,1-50  lbs. 
total  resultant  tension  Q,  and  its  loca- 
in  now  be  readilv  found,  and  is  given 
igure  as  109,250  acting  6.07  ft.  from  y. 
tension  of  109.2-50  lbs.  is  taken  care  of 
i|;en  %-in.  round  bars  at  an  average  unit 
M>f  11,350  lbs.     The  maximum  stress  in 
.ars   probably    reaches    14.000    lbs.    per 


-quare  inch.  The  bars  are  anchored  in  the 
concrete  lootinv!  by  two  2V4-in.  by  %-in.  plates 
^  ft.  6  ins.  long,  to  which  they  are  fastened 
by   double   nuts. 

The  clistributi.n  .if  the  pressure  along  the 
plane  yc  is  a  more  or  loss  indeterminate  one. 
It  depends  principally  upon  the  shape  and  the 
r.'inforcement  of  the  footing  course.  Only  in 
a  very  special  case  will  its  distribution  be  such 
as  to  make  the  counterfort  a  cantilever.  The 
method  so  often  followed  of  designing  a 
counterfort  as  a  cantilever  and  placing  all  the 
steel  rcinforccnient  in  the  back  of  the  counter- 
fort, is  an  erroneous  one.  It  places  in  the 
footing  course  a  concentrated  and  rather  high 
tension,  and  at  a  point  where  it  cannot  be 
properly  taken  care  of,  thus  producing  enor- 
mous secondary  stresses  in  the  footing,  which 
Would  be  a  serious  defect  in  the  structure. 

DESIGN  OF  CORNERS. 

The  reinforcement  of  the  corners  of  the 
settling  basin  is  of  some  interest.  This  re- 
inforcement consists  of  a  triangular  concrete 
tillet  24  ins.  on  each  side,  reinforced  with  %- 
in.  round  bars,  each  6  ft.  3  ins.  long,  and 
spaced  the  same  as  the  %-in.  horizontal  rein- 
forcement in  the  walls  of  the  basin.  The 
adhesion  between  the  steel  and  the  concrete 
is_  counted  upon  to  securely  tie  in  the  corner. 
No  rigid  connection  whatever  is  used  for  the 
reinforcement. 

IIESIGN    OF   FOOTINGS. 

The  footing  overhangs  the  wall  for  a  dis- 
tance of  4  ft.  It  is  18  ins.  thick  at  the  point 
where  it  joins  the  wall  and  narrows  down 
to  12  ins.  at  the  outer  end.  The  following 
computations  give  some  idea  as  to  the  methods 
used  in  designing  this  footing. 

The  upward  pressure  on  the  overhanging 
portion  ranges  from  2,300  lbs.  per  square 
foot  to  1,7.50  lbs.  per  square  foot.  The  thick- 
ness of  the  footing  at  c-d.  Fig.  2,  should  be 
sufficient  to  keep  the  shearing  stress  down  to 
a  safe  working  value.  The  total  upward  pres- 
sure per  lineal  foot  of  footing  course,  amounts 
to  8,100  lbs.  This  gives  an  average  value  for 
the  shear  of  37.5  lbs.  per  square  inch — a  very 
safe  value.  Equation  2  can  be  used  to  compute 
the  amount  of  steel  required,  as  follows: 
M 

A>.= — '■ 

1020  X  q 
wliore   .1/   represents   the   bending  moment   in 
foot-pounds  per  lineal  inch  of   footing  at  the 
plane  c-d.  which  amounts  to  1,410  foot-pounds. 

q  is  18  ins.  minus  3  ins. 
Substituting  in  this  equation,  we  obtain  for 
.is,  0.0922  sq.  ins.  This  amount  of  steel  re- 
quires a  spacing  of  4.80  ins.  for  %-in.  round 
bars.  .\  spacing  of  G  ins.  is  shown  on  the 
plans.  This  spacing  used  is  considered  ample, 
as  the  computations  just  outlined  do  not  take 
into  consideration  the  weight  of  the  overhang- 
ing footing  nor  the  weight  of  the  earth  back- 
ing. 

CONCLUSION. 

The  above  .general  outline  of  the  methods 
used  fn  designing  the  settling  basin  conveys 
some  idea  of  the  thoroughness  and  carefulness 
with  w-hich  a  structure  of  this  type  must  be 
designed. 

Horizontal  construction  joints  are  used 
freely.  The  unfinished  surface  is  always  left 
in  as  rough  a  condition  as  possible,  but  never 
roughened  up  after  the  concrete  has  partially 
set.  The  author  has  found  that  this  roughen- 
ing often  losens  the  stone  in  the  concrete, 
but  not  sufficiently  so  that  they  can  be  re- 
moved, a  condition  which  is  apt  to  impair 
the  water-tightness  of  the  structure.  To  start 
a  day's  work,  the  surface  is  thoroughly  cleaned 
with  wire  brushes  and  water,  and  a  cement 
liquid  mortar  mixed  in  the  same  proportions 
as  the  mortar  in  the  concrete,  is  poured  over 
the  old  work  to  a  depth  of  %  in.  This  method 
always  gives  a  good  water-tight  horizontal 
construction  joint. 

Vertical  joints  are  permitted  only  in  certain 
places,  as  these  joints  are  very  difficult  to  make 
water-tight.  .Vll  vertical  joints  in  the  walls 
are  made  directly  over  the  counterports. 

The  specifications  call  for  two  coats  of 
neat  cement  wash  to  be  applied  with  a  white- 
wash brush  on  the  inside  of  the  basin.     Both 


of  these  coats  are  to  be  applied  to  the  con 
Crete  when  damp  but  not  wet,  and  the  secom 
coat  must  be  applied  before  the  first  one  ha 
had  time  to  get  very  hard.  .-Kny  leakage  tha 
may  develop  in  the  basin  previous  to  its  fi  na 
acceptance  must  be  repaired  by  the  contractoi 
at  his  own  expense,  no  additional  compensa 
tion  whatever  being  permitted  for  this  worl 
under  the  specifications.  The  contractor,  re 
alizing  the  importance  of  doing  conscientiou 
work  all  the  time  to  prevent  subsequen 
trouble  from  leakage,  is  producing  a  first-clas 
structure.  The  work  is  being  done  so  thor 
oughly  that  very  little  leakage,  if  any,  is  ex 
pccted  when  the  basin  is  filled  for  the  firs 
time   this   summer. 

The  contract  for  the  construction  of  th 
basin  was  let  to  W.  W.  Fuller,  of  Muskogee 
Oklahoma.  The  following  is  an  approximat 
estimate  of  the  quantities  of  material  requirec 
together  with  the  contract  unit  prices : 
18,000  cu.   yds.   of  earth   excavation  at 

$0.40    $  7.200.0 

1,930  cu.  yds.  l:-.':4   concrete  at    i6.2'>..   12.062.5 

820  cu.  yds.  1:3:6  concrete  at  $."j.40..  4,428.0 

4.000  bbls.   of  cement  at  $1.40 5,600.0 

220,000  lbs.  of  steel  at  $0.035 7.700.0 

3,520  ft.   3-in.   vltrltled   sewer  pipe  at 

$0.20   - 704.0 

SCO  ft.    6-in.    vitrified   sewer  pipe  at 

$0.20   160.0 

220  ft.   24-in.  vitrified  sewer  pipe  at 

$3.50   7"o:o 

1  manhole  complete   50.0 

160  ft.  12-in.   cast  iron  pipe  at  $2.25  360.0 

40  ft.  IS-in.   cast  iron  pipe  at  $4.00  160.0 

3S0  ft.   36-ln.  cast   Iron  pipe  at  $8.00  3,040.0 

28.000  lbs.  cast  iron  specials  at  $0.05..  1,400.0 

5  12-in.  gate  valves  at  $10,00 150. U 

6  IS-in.  press,  equalizing  valves  at 

$12.00    72.0 

1  24-in.  tidal  valve  at  $18.00 18.0 

485  ft.   1%-in.  pipe  railing  at  $0.60..  291.0 
'              Superstructure  for  valve  cham- 
ber      500-0 

1.000  lbs.    wrought   iron   and   steel   at 

$0.05    50.0 

300  ft.  34-in,  galv.  w.  1.  pipe  at  $0.30  90.0 

Total    $44,805.5 


First  Italian  Subway — The  city  of  Naple 
is  to  have  the  first  passenger  subway  to  b 
constructed   in   Italv.      An   estimate   nf   c- 
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Fig.  3 — Stresses   Acting   on   the   Counterfor 
Proper. 


has  been  made,  the  probable  expense  of  th 
undertaking  being  placed  at  $5,790,000  b; 
the  engineers.  French  capital  is  said  to  b 
behind  the  work.  The  urban  portion  of  th 
subway  is  to  be  about  S  miles  long,  and  th 
suburban  portion  6^4  miles  long.  The  esti 
mated  time  of  construction  is  4  years. 
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Construction   Camp   Sanitation    in   the 
State  of  Washington. 

I'or  several  years  past  the  Washington  State 
Hoard  of  Health  has  made  a  special  study 
of  sanitary  conditions  in  construction  and 
other  camps  in  that  state.  A  study  of  the 
\ital  statistics  disclosed  the  fact  that  a  con- 
siderable proportion  of  the  deaths  in  the  state 
from  typhoid  fever  occurred  among  workmen 
employed  in  camps.  A  considerable  amount 
of  time  was  spent  in  the  summer  of  1910  in 
investigating  camp  conditions,  chiefly  among 
the  luinber  camps  of  Western  Washington- 
The  results  of  this  investigation  proved  more 
conclusively  than  ever  that  the  ordinary  log- 
King  camp,  construction  camp,  or  sawmill  set- 
tlement was  very  much  in  need  of  sanitary 
supervision.  Many  of  these  camps  were  not 
only  inviting  outbreaks  of  typhoid  among  the 
men  themselves,  because  of  neglect  of  funda- 
mental sanitary  precautions,  but  in  addition 
were  seriously  polluting  the  water  supplies  of 
many  cities  of  the  state.  In  the  autumn  of 
1!)11  an  outbreak  of  typhoid  fever  among  the 
construction  camps  of  a  new  railroad  line 
occurred  of  such  an  extent  that  the  State 
Sanitary  Inspector  was  sent  to  make  a  care- 
ful examination  into  the  camps.  His  report 
showed  conclusively  that  the  entire  outbreak 
was  due  to  two  things— careless  disposal  of 
human  excreta  in  the  camps  and  transmission 
if  the  germs  by  flies  from  the  exposed  human 
fecal  matter  to  the  unprotected  food  of  the 
ither  men  in  the  camp. 

.\s  a  result  of  the  studies  made  the  State 
Board  of  Health  adopted  the  following  regu- 
lation on  April  10,  1012,  as  published  m  a 
recent  Inilletin  of  the  Board,  from  which 
the  information  here  given  was  taken: 

Camp  Sanitation, 
That  hereafter  contractors  and  all  other  per- 
sons who  may  establish  an  industrial  camp  or 
■amps,  for  the  purpose  of  logging  or  any  like 
ndustry.  or  for  the  purpose  of  constructing  any 
"oad.  railroad  or  irrigation  canal,  or  other  worU 
requiring  the  maintenance  of  camps  for  men 
jngaged  in  such  work,  or  any  other  temporary 
ir  permanent  industrial  camps  of  whatsoever 
lature,  shall  report  to  the  State  Commissioner 
>f  Health  concerning  the  location  of  such  camp 
)r  camps,  and  shall  arrange  such  camp  or  camps 
n  a  manner  approved  by  the  State  Commis- 
iloner  of  Health  so  as  to  maintain  good  sani- 
;ary  conditions,  and  shall  at  all  times  keep 
iuch  camp  or  camps  in  a  sanitary  condition 
iatlsfactory  to  the  State  Board  of  Health. 

The  State  Commissioner  of  Health,  in  ac- 
■ordance  with  the  intent  of  this  regulation  on 
:amp  sanitation,  has  prepared  and  has  ready 
for  distribution  an  outline  of  camp  arrange- 
■nent  and  construction  which  in  general  cov- 
ers the  principal  sanitary  points  to  be  con- 
iidered,  but  since  any  of  these  directions  may 
Teed  modification  to  suit  the  peculiar  condi- 
:ions  of  individual  camps,  special  attention  is 
lirected  to  that  feature  of  the  regulation 
ivhich  directs  contractors  to  report  to  the 
State  Board  of  Health  on  the  proposed  loca- 
;ion  and  sanitary  arrangements  of  their  camps 
oefore  actually  installing  them. 

The  following  specific  regulations,  based 
m  the  outline  above  mentioned,  were  pre- 
pared by  the  Chief  Surgeon  of  the  hospital 
service  for  the  contractors  constructing  the 
(jreat  Northern  extension  from  Wenatcbee 
to    Orovillc  : 

Sanitary  Camp    Regulations. 

.Ml  sub-contractors,  when  locating  and  oper- 
ating their  camps,  will  conform  to  the  following 
"Sanitary  Camp  Regulations."  as  advised  hy 
the  Washington   State  Board  of  Health. 

It  is  requested  that  all  sub-contractors  consult 
with  the  Surgeon  in  charge  of  the  Hospital 
f^ervice  when  deciding  the  location  and  arrange- 
ment of  camps,  that  he  may  assist  in  the  car- 
rying out  of  such  regulations  as  the  State 
Board  of  Health  requires  and  thereby  save  any 
Further  expense  of  rearrangement  or  relocation. 

1.  Camps  .should  be  established  upon  dry. 
well  drained  ground. 

2.  Any    natural     sink-holes    or    collections    of 


pools  of  water  should  be  artificially  drained  and 
filled  when  the  camp  is  first  established. 

3.  The  general  scheme  of  the  relation  of  the 
buildings  of  the  camps  should  be  as  follows: 

(a)  Kitchen  should  be  at  the  up-river  and 
extreme  end  of  the  camp. 

lb)   Next  should  be  the  office  and  commissary. 

tc)   Then  the  bunk  houses,  with 

(dj  Urinals  ad.ioining,  and  toilet  and  stable 
following  in  the  order  named.  (The  stable  so 
placed  is  at  the  extreme  down-river  end  of  the 
camp.) 

4.  Relating  to  kitchen,  garbage  disposal  and 
employes  handling  food: 

(a)  The  kitchen  and  eating  house  should  be 
effectively  screened.  Thorough  and  systematic 
scrubbing  should  be  regularly  insisted  upon.  All 
garbage  should  be  immediately  buried,  as  should 
also  tin  cans  and  any  other  non-inflammable 
refuse.  Inflammable  waste  materials  can  be 
burned. 

(b)  All  persons  engaged  in  the  care  of  the 
premises  and  the  handling  of  foodstuffs — par- 
ticularly cooks  and  helpers — should  be  carefully 
examined  by  the  line  physician,  particular  at- 
tention being  paid  to  the  point  as  to  whether 
or  not  they  have  suffered  from  typhoid  fever 
within  recent  years. 

(c)  All  food  supplies  should  be  effectively 
screened. 

5.  Bunk  houses  should  be  screened,  proper^' 
ventilated,    regularly  and  thoroughly  cleaned. 

6.  A  portable  urine  trough,  made  with  four 
boards,  enclosed  at  ends,  the  top  board  being 
hinged  so  as  to  act  as  a  lid,  should  be  con- 
structed and  placed  to  the  down-river  side  of 
and  near  the  bunli  house.  The  urine  can  be 
delivered  from  the  trough  to  a  hole  in  the 
ground  through  a  square  wooden  pipe.  This 
hole  must  be  covered.  The  trough  should  be  so 
devised  that  the  lid  will  fall  shut  when  not  in 
use.  An  upright  and  block  will  not  permit  the 
lid  to  be  raised  to  the  perpendicular  and  so  it 
will  fall  shut  automatically.  The  urine  trough 
should  be  limed  fretiuently. 

7.  The  toilet  must  be  entirely  enclosed  and  all 
openings  effectively  screened.  The  front  of  the 
structure  can  be  leaned  in  so  that  the  door 
cannot  swing  out  far  enough  to  fall  open.  At 
the  back  of  the  structure  the  last  two  or  three 
boards  can  be  cross-stripped  and  swung  onto 
hinges  to  enable  the  frequent  throwing  of  dirt 
upon  fecal  collections  in  the  bottom  of  the  pit. 

Important.  The  use  of  the  toilet  and  urine 
trough  provided  for  the  men  should  be  made 
obligatory  and  instant  discharge  of  any  em- 
ploye polluting  the  soil  in  the  neighborhood  of 
a  camp  must  be  rigidly  enforced  to  make  such 
rule  effective. 

8.  When  the  stables  are  cleaned  all  manure 
must  be  hauled  as  far  away  from  the  kitchen 
as  possible.  In  many  instances  arrangements 
can  be  made  with  neighboring  orchardists  to 
haul  the  manure  away  two  or  three  times  a 
week  in  return  for  its  value  as  fertilizer  for 
their  orchards.  When  these  arrangements  can- 
not be  made  then  the  manure  should  be  burned 
as  soon  as  possible   (daily). 

9.  The  supply  of  water  for  the  camps  should 
be  carefully  decided  upon  and  whenever  possible 
it  is  well  to  run  it  in  pipes  from  an  absolutely 
uncontaminated  source. 

The  Commissioner  of  Health  recently  made 
a  tour  of  inspection  of  the  contractors'  camps 
along  the  Columbia  from  Pateros  to  Wenat- 
chee.  Practically  every  contractor  was  com- 
plying with  the  spirit  of  the  regulations  with 
care  and  evident  purpose  to  do  his  best.  Sev- 
eral of  the  camps  were  not  yet  begun.  At 
these  places  the  plans  of  the  camps  were  gone 
over  in  detail  with  the  contractor  or  his  rep- 
resentative, and  everywhere  there  appeared  a 
spirit  of  co-operation  with  the  surgeon  and 
health  authorities  on  the  part  of  the  con- 
tractor. An  attempt  was  made  to  convince 
every  contractor  seen  that  these  regulations 
were  not  adopted  to  place  annoying  restric- 
tions upon  their  business,  but  because  it  had 
been  definitely  proven  in  camps  where  such 
methods  were  in  force  that  not  only  was  the 
contractor  the  gainer  by  having  less  sickness 
in  his  camps,  but  that  the  efficiency  and  con- 
tentment of  the  entire  force  were  improved 
notably. 


Some       Successful      Examples  f 

French  Practice  of  Facing  l^^^^^ 

voir   Banks   with   Concre 

French  engineers  have  employed  1 
extensively  m  several  forms  for  i„ 
banks  of  reservoirs.     In  a  report  to  tl 


!  oncrete 

;ng  the 

Imer- 

describes  two  different  methods'  of  t*k^^''^' 


national    Congress    of    Navigation 
quinot.  Engineer  in  Chief,  Fonts  et 


ing,    both    of   which   are 

of   which   i_s^of   distinct  novel'ty'to   he' 


iwveTt'""'"''"''' 
practice.  The  following"°aVe  ^exTrahil'" 
this  report :  f  '™ro 


report : 

During    1900-6   extensive   use  was  L.  ..• 
concrete,  generally  without  reinforcernt  f 
the   banks   of   the   reservoir  of  the  S  I 
tween  the  Marne  and  the  Sadne   vef irnn 
tant   walls   and   extensive   facine  havijTT 
executed  m  this  manner.  "  " 

The  concrete  was  made  of  the  coatuni 
obtained  by  crushing  limestone  on  thsom  ,' 
machines  fitted  with  articulated  heate    tv 


method  gives  an  excellent  sand  from  'do,,,, 
of  view  and  any  desired  degree  of  nen.  ' 
all  that  is  necessary  being  to  alter  thim 


between  the  bars  of  the  grating.  Thisu'c, 
IS  not  so  well  known  as  it  deserveari' 
very  valuable  in  places  where  linKont 
cheap,  and  natural  sand  dear  or  '  ,,„ 
quality.  .    ' 

The  sand  used  was  a  kind  of  gra'  ,om 
posed  of  about  50  per  cent  of  fragni'ts  not 
more  than  1  to  1%  in.  in  diametermd  -ji) 
per  cent  of  fine  sand.  The  mortar  itainei' 
with  this  small  gravel  is  easily  ram-d  -■■  ' 
sets  very  compact  with  relatively  sm,  f,,;-. 
titles  of  cement  (about  4y2  cwt,  pei-u 
of  sand). 

The  mortar,  which  might  be  more  airat. 
termed    "fine    concrete,"    was   spreadn  la 
ers  about  4%  ins.  thick  and  compresd  »  ■ 
a  rammer.     .After  ramming  a  layer  of  lis   i 
concrete   and   before   spreading  the  rt  ■■. 
a    creamy    cement    grouting    was   aped 
the  form  of  rough-cast,  like  Tyrolean l.i~i 
ing.      This    unites    the    two    layers  liiy  k,. 
gether  and   renders  the  whole  monolic,    \ 
small    block    cut     from    the    mass   nht  i» 
mistaken  for  native  rock;  and  it  is  ei  .. 
difficult  to  distinguish   the  bedding  pl:;s. 

This    rammed    material    has    been  ;eil    i 
constructing   the   breastworks  of  the  illtKi. 
sien    and    Charmes    dykes.      The   punst  of 
these  breastworks   was   to  prevent  in  ration 
between  the  base  of  the  earthen  bankid  tlif 
impermeable   subsoil.     That   at   Villejiei: 
about    1,350  yds.   in   length,   with  a  dth  ,r 
taining  20  ft.  in  the  bottom  of  the  val .  T' 
breastwork  at  Charmes  is  520  yds.  loi  sill 
out   counting   the   anchorages   in   the  illsin 
which  will  be  mentioned  later;  and  i  gn;;: 
est  depth   is  46   ft. 

The  hill  sides  backing  the  Cham-  i\l 
contain  beds  of  very  permeable  re,  er. 
bedded  in  Lias  marls;  and  one  of  th.  he^' 
is  about  50  ft.  below  the  wall  of  tlrcn- 
voir.  Troublesome  infiltration  migh;oli'. 
in  these  permeable  beds,  by  flowing  nid  \h 
ends  of  the  dyke;  and  there  was  thui  p^'v 
sibility  of  serious  accidents.  The  :«  In 
been  obviated  by  extending  the  brejwork 
into  the  hill  side  for  a  distance  of  3ift. 
the  right  bank  and  212  ft.  on  the  Ic  ba:ii 
for  which  purpose  deep  trenches  ve  ■:'-' 
into  the  hill  and  filled  with  hollow  b'ks 
the  aforesaid  rammed  fine  concrete  uto  :li' 
water  level.  The  hollows  in  the  ncrei 
blocks,  besides  lessening  the  cost,  enle  lli' 
interior  to  be  accessible  at  all  times  jr  :" 
spection   and  the  detection  of  leaks. 

.•\11  these  large  masses  of  rammed  i:  con 
Crete  in  the  Villegusien  and  Charmtdyl:' 
have  proved  satisfactory,  the  only  fl:s  d; 
coverable  over  a  total  length  of  abo  1,"J 
yds.  being  four  or  five  capillary  cra^i,  'lue 
to  the  construction  in  sections,  and  Wing 
only  insignificant  traces  of  moisture. 

If   walls  of  this  magnitude  had  to    l'"i 
of  rubble,  they  would  have  taken  mucloii?er 
to  construct,   and  there  would  have  b'  isk 
of  caving  in  the  deep  trenches. 

The  use  of  ferro-concrete  would  hi  I  ' 
ered  the  cost  and  dispensed  with  thereJ-^ 
works,   whilst   allowing  the  interior  tee  3C- 
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lie  for  inspection,  and  the  percolations 
measured — all  important  advantages. 
;  up-hill  slopes  of  the  V'illegusien  and 
lies  dykes  have  been  faced  with  slabs 
mmed  fine  concrete,  made  on  the  spot. 
■  slopes  have  been  arranged  in  steps 
t.  in  vertical  height,  separated  by  off- 
practically  horizontal  and  -10  ins.  wide. 
;  slabs  are  8  ins.  thick  and  10  ft.  long, 
ated  by  expansion  joints,  -l-o  in.  wide, 
with  clay  and  covered  at  the  surface 
a  layer  of  mortar  1%  ins.  thick.  Cor- 
iiding  joints,  filled  in  the  same  manner, 
ruvidcd  at  all  the  angles  of  the  steps, 
mall  quantity  of  water  may  find  its  way 
the  joints  when  the  reservoir  is  being 
;  and,  on  draining  out  again,  when  the 
■oir  is  being  emptied,  may  wash  out  a 
of  the  soil,  the  evil  increasing  as  time 
on.  To  prevent  this,  however,  a  small 
>iy  slab  of  mortar  poor  in  lime  has  been 
I  underneath  each  joint, 
■h  slab  on  the  oflfset  levels  is  provided 
a  small  anchoring  lug  of  triangular  sec- 
which  engages  in  the  underlying  bank 
-ih  and  prevents  slipping, 
large  surface  has  been  covered  in  this 
at  Villegusien  and  Charmes ;  and,  out 
■out  5,000  slabs,  less  than  half  a  score 
a  few  insignificant  cracks,  the  others 
intact.  Xone  of  them  has  shown  any 
of  disintegration  by  frost,  at  the  points 
ntact  with  the  water,  although  the  win- 
re  very  severe  in  that  district, 
eral  slabs  in  the  Villegusien  dyke  were 
■reed,  as  an  experiment,  but  are  no  bet- 
an  the  rest,  though  more  expensive, 
en  finished,  the  slabs  are  watered  twice 
ctraent  grouting,  which  improves  their 
ranee  and  fills  up  the  pores  in  the  sur- 
in  other  words,  advantageously  replaces 
:ing  which  is  always  liable  to  crack, 
s  method  of  facing  the  up-hill  slopes 
then  dykes  can  be  executed  very  quickly, 
lay  be  regarded  as  having  proved  quite 
sful. 

re  appears  to  be  no  need  for  reinforcing 
abs,  since  the  concrete  is  not  subjected 


to  any  tension  strains.  On  the  other  hand, 
reinforcement  would  not  enable  the  thick- 
ness of  the  slabs  to  be  reduced,  since  it  is 
necessary  for  the  slabs  to  have  a  certain 
mass,  in  order  to  withstand  the  impact  of 
waves  and  ice. 

Several  highly  interesting  reservoir  dykes 
have  been  constructed,  or  are  building  in 
the  French  Pyrenees.  The  oldest  of  these 
is  that  of  Orodon.  It  is  T'J  ft.  high,  and  was 
constructed  of  soil  transported  and  piled  up 
by  a  current  of  water.  The  facing  of  the 
upper  slope  has  to  do  with  the  subject  in 
which  we  are  interested,  this  consisting  of  a 
bed  of  lime  concrete,  I  ft.  thick  at  the  top 
of  the  dyke  and  f*4  ft.  at  the  base,  the  con- 
crete extending  horizontally  at  the  top,  so  as 
to  cover  the  whole  crown  of  the  work.  To 
prevent  leakage  a  cover  of  bitumen,  1  in. 
thick,  was  applied,  this  being  protected  by  a 
dry  stone  facing. 

.\  main  drain,  also  of  dry  stone,  is  situated 
below  the  concrete  layer,  and  the  water  from 
this  drain  flows  into  a  collector  at  the  foot 
of  the  dyke. 

This  covering  is  not  watertight,  presumably 
because  the  concrete  was  not  rammed  and  be- 
cause no  sufficient  junction  had  been  estab- 
lished with  the  rock. 

.•\t  present  the  facing  is  being  strengthened 
by  a  layer  of  ferro-concrete  20  ins.  thick.  The 
Oredon  dyke  is  situated  at  an  altitude  of 
0,070  ft. 

.\nother  earthen  dyke  is  in  course  of  con- 
struction in  the  Pyrenees,  namely,  the  .-Vubert 
dyke,  which  has  a  maximum  height  of  4  ('ft. 
and  a  length  of  328  yds.  The  altitude  is  T,087 
ft.  above  sea  level.  The  method  of  facing  is 
the  same  as  at  Oredon,  except  for  the  fol- 
lowing modifications :  The  concrete  facing  is 
reinforced  by  three  networks  of  iron  (l-in. 
mesh)  connected  together  by  binding  stirrups. 
Spaces  have  been  left  between  the  second  and 
third  networks,  for  collecting  the  percolating 
water,  this  arrangement  enabling  the  dry-stone 
drain  (as  carried  out  at  Oredon)  to  be  dis- 
pensed  with.     The   bitumen   casing  has   been 


replaced  by  one  of  cement,  which  will  be  cov 
ered  with  a  thick  layer  of  coaltar,  applied  hot 

The  arrangement  of  the  breastwork  and  o 
the  bottom  of  the  revetment  on  the  upper  slop 
ing  face  of  the  .Aubert  dyke  is  specially  re 
markable.  The  foot  of  the  screen  fits  into  th 
ferro-concrete  collector  which  enables  the  rea 
face  of  the  breastwork  to  be  visited  for  thi 
purpose  of  locating  and  stopping  leaks.  Th 
whole  forms  an  e.xcellent  abutment  at  th 
foot  of  the  dyke. 

It  is  interesting  to  compare  the  earthei 
dykes  of  the  Pyrenees  with  that  of  the  Mariie 
Saone  canal.  In  the  former,  the  revetmen 
is  rigid,  reinforced,  watertight  and  drained 
whereas  in  the  other  case  it  is  flexible,  devoi( 
of  reinforcement,  very  permeable  and  un 
drained.  Here  we  have  two  radically  differen 
systems,  each  of  them,  however,  logically  de 
vised.  Without  departing  from  the  limits  o 
our  subject  we  cannot  discuss  their  relativ 
advantages  and  drawbacks :  and  it  will  be  suf 
ficient  to  point  out  that  the  chief  advantag 
of  the  impermeable  revetment  is  that  the  mas 
of  the  banking  is  protected  from  fluctuation 
in  the  degree  of  moisture,  thus  establishin 
the  most  favorable  conditions  for  the  stabilit 
of  the  front  slope.  The  same  result,  howeve 
may  be  obtained  in  a  more  reliable  manne 
by  progressively  easing  the  angle  of  th: 
slope,  in  the  lower  portion,  when  the  heigl 
of  the  <lyke  exceeds  certain  limits  of  stabilit; 

.\nother  dyke  in  course  of  construction  i 
the  Pyrenees  is  that  of  tlie  Oule,  the  object  c 
which  is  to  obtain  motive  power  for  electrifj 
ing  the  railways.  This  dyke,  which  is  of  m< 
sonry,  is  98  ft.  high,  18(i  yds.  long,  and  si( 
uated  at  an  altitude  of  5.900  ft.  The  fror 
face  has  a  slope  of  2  in  100.  The  maximur 
breadth  at  the  base  is  90  ft.,  and  the  work 
protected  on  the  up-river  face  by  a  3-in.  rt 
vetment  of  ferro-concrete.  faced  with  1%  in 
of  cement  mortar.  The  concrete  is  made  of 
cwt.  of  Portland  cement  to  14  cu.  ft.  of  sani 
28  cu.  ft.  of  gravel.  The  ironwork  weigl 
about  1  lb.  per  sq.  yd.  The  facing  mortar  coi 
sists  of  10  cwt.  of  Portland  cement  to  28  c 
ft.  of  sand. 
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lods  and  Cost  of  Making  Subdivi- 
n  on  Topographical  Survey  for 
iunnyside  Unit,  Yakima  Proj- 
ect, U.   S.   Reclamation 
Service.* 

jiributed  by  W.  E.  Whittler,  Engineer  In 
j  Charge. 

Yakima  Project,  Sunnyside  Unit,  ex- 
'  in  a  southeasterlv  direction  betw-een 
n  28,  T  12  N,  R  19,  E.W.M.  in  which 
I  version  dam  and  headworks  are  located. 
Section  20,  T  9  N,  R  25  E.W.M. :  is 
ed  on  the  northeast  by  the  Main  Canal 
■n  the  southwest  by  the  Yakima  River 
'  the  land  tinder  the  two  syphons  across 
jakima  River  which  supply  the  territorv- 
,iry  to  the  towns  of  Mab'ton  and  Pros- 
iV'ash.,  and  pumping  land  north  of  the 
I  Canal  and  south  of  the  Mabton  lateral. 
project  contains  about  102,000  acres. 
jiich  50,67.5  acres  were  irrigated  during 
iWO  season.  The  acreage  in  different 
a  was  as  follows : 

) 20,383 

I'ly  and  clover 2.72.T 

'  g  orchard  4.527 

orchard    . .  8  121 

900 

1,021 

i  1.350 

691 

s   1,630 

10.i 

T  234 

aneous   472 

'P  5.31G 

■  work  described  in  this  article  was  done 

the  direction  of  E.  McCulloh,  Project  En- 

and  E.  A.   Moritz,    Engrineer,    Sunnvside. 


Before  the  United  States  Reclamation  Serv- 
ice took  charge,  the  project  w^as  handled  by 
private  irrigation  companies  whose  apparent 
object  was  to  give  water  to  any  applicant  in 
the  cheapest  possilile  manner.  This  method 
of  allowing  a  distribution  system  to  grow  with 
little  or  no  consideration  of  future  develop- 
ment led  to  poor  locations  for  the  distribu- 
tion of  water,  with  large  unnecessary  isolated 
areas. 

In  1905  the  Government  purchased  the  proj- 
ect and  immediately  began  the  work  of  re- 
vision and  enlargement.  In  the  same  year 
broad  topography  sheets  of  the  project  were 
prepared  for  the  purpose  of  studies  tending 
toward  a  possible  betterment  of  the  existing 
distribution  system.  These  sheets  were  par- 
tially satisfactory,  possibly  as  satisfactory  as 
could  be  expected,  but  the  contour  interval  was 
too  great  and  grave  doubt  was  felt  as  to  their 
accuracy  as  many,  when  compared  with  ad- 
joining sheets,  showed  marked  differences  in 
elevations.  This  topography  was  used,  how- 
ever, but  with  expensive  results  in  many 
cases ;  e.  g.,  distribution  .systems  were  pro- 
jected on  the  sheets  which  did  not  cover  the 
ground  and  caused  enough  additional  expense 
to  have  paid  for  the  best  grade  of  topographic 
work. 

The  first  definite  work  toward  a  revision 
and  extension  of  the  existing  distribution  sys- 
tem was  undertaken  in  1910.  Approximately 
13,000  acres  were  worked  out  at  total  cost 
of  $4,794,  giving  a  cost  per  section  of  $236.01. 

The  methods  used  may  be  discussed  under 
four  heads :  namely,  resubdivision,  base  levels, 
revision  and  location. 

The  survey  work  of  this  resubdivision  was 
done  according  to  the  same  engineering  meth- 
ods as  those  outlined  later  in  this  article  with 


two  important  differences,  viz. :  the  allowab 
error  of  closure  per  section  w-as  8  ft.  versi 
4  ft.  in  the  latter  work,  and  corners  were  n^ 
replaced  by  permanent  marks  nor  reference 

Base  levels  were  run  out,  but  in  this,  as 
subdivision  work,  the  allowable  error  was  tc 
great  and  the  base  benches  were  too  sea 
tered,  which  caused  much' trouble  in  field  ar 
office.  Many  benches  were  set  from  the  ma 
base  level  lines  and  no  check  back  require 
Some  of  these  were  used  and  afterw-ar< 
found  to  be  in  error.  Probably,  these  we; 
all  discovered,  but  in  many  cases  the  origin 
notes  have  many  confusing  equations. 

No  great  attempt  was  made  to  rearran; 
the  existing  distribution,  as  each  case  was 
separate  problem.  If  each  delivery  had  bes 
considered  and  possible  improvement  outline 
the  cost  of  this  work  would  have  been  e.xce 
sive.  The  topographic  work  later  describe 
gives  all  this  information  which  may  1 
taken  up  at  any  time. 

In  locating  proposed  new  deliveries  tl 
method,  in  brief,  was  to  send  an  engineer  ar 
party  into  the  field  to  locate  one  or  moi 
methods  of  serving  each  40  acres  with  wate 
The  various  methods  were  compared  in  tl 
office  and  the  supposed  best  method  accepte 
In  many  cases  all  locations  were  thrown  oi 
and  additional  field  work  was  undertake 
After  all  was  said  and  done,  it  was  certain 
a  matter  of  doubt  whether  the  location  a 
cepted  was  the  best,  everything  considered.  C 
two  things  I  am  sure,  it  is  impossible  to  proi 
the  locations  without  field  inspection  or  i 
anticipate  future  wants  in  every  detail  as  th 
method  makes  no  provision  for  future  add 
tions  and  revisions  without  additional  fie 
work  and  consequent  expense. 
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Resiibdivision. 

Tile  (IS  sections  surveyed  under  the  direc- 
tion cf  the  writer  can  reasonably  be  consid- 
ered as  a  fair  average  of  the  project.  They 
inchide  28  sections  adjacent  to  Sunnyside 
which  had  traveled  roads  on  practically  all 
section  lines  and  were  moderately  level  and 
well  settled;  5  sections  near  the  Yakima  River 
whose  surveys  were  extremely  difficult  on  ac- 
count of  brush,  trees,  water,  etc.,  encoun- 
tered :  and  35  sections,  mostly  sagebrush,  vary- 
ing from  the  smoothest  to  roughest  topogra- 
phy. For  the  purpose  of  description  these 
areas  are  referred  to  in  this  paper  as  resub- 
divisions   numbers   1,   2   and   3. 

Restibdivision  No.  i. — This  resubdivision, 
which  antedated  the  others  about  a  year,  was 
different  in  that  the  internal  corners  were 
not  set  and  roads  were  available  on  practically 
all  section  lines. 

The  purpose  of  this  work  was  to  fmd  and 
replace  with  galvanized  iron  gas  pipe  all  old 
obliterated,  or  lost  corners,  which  include  in 
this  case  section  and  quarter  section  corners 
on  all  sections,  and  one-sixteenth  corners  on 
correction  sections;  to  make  a  resurvey  of 
the  section  with  an  error  of  closure  not  great- 
er than  1  ft.  in  5,000  ft. ;  and,  finally,  to  set 
all  missing  external  quarter  and  one-sixteenth 
comers. 

The  survey  was  completed  in  30  days,  by  a 
party   of   four  men,   as  follows : 

Per  month. 

Chief  of  party  at JlS.i.OO 

rransitman  at   ilO.UO 

Head  chain  at 65.00 

Rear  chain  at 65.00 

and   at   an  average  cost  of  $21.13  per  section 
(see  Table  I). 

The  first  consideration  in  a  resurvey  of  any 
section  is  to  find  the  corners  and  not  be  de- 
:eived  into  accepting  stakes,  rocks,  etc.,  which 
upon  further  investipation,  will  prove  to  be 
ivrong.  It  has  been  my  experience  that  cor- 
ners once  set  are  rarely  lost,  but  only  oblit- 
erated, and  it  is  therefore  necessary  to  c.x- 
laust  every  possible  source  of  information  be- 
fore the  corner  can  reasonably  be  considered 
ost.  It  should  be  remembered  that  some  fu- 
:ure  surveyor  may  find  an.  original  corner 
ivhich  you  report  not  found,  and  in  such  a 
:ase  your  entire  work  may  be  discredited.  .A. 
jood  general  rule  is  to  dig  just  a  little  fur- 
her  and  deeper  than  you  think  necessary. 
Section  line  roads,  fence  lines,  and  the  evi- 
lence  of  some  old  resident  are  valualile  guides 
n  the  search  for  any  corner. 

The  section  corners  found,  one  of  three 
:ases  occurred,  each  of  which  called  for  a  dif- 
ferent method  of  procedure.  These  cases 
,vere  as  follows:  First,  when  it  was  possible 
0  see  from  one  section  corner  to  the  other ; 
lecond,  when  it  was  possible  to  see  both  sec- 
ion  corners  from  some  intermediate  point  on 
ine;  and,  third,  when  it  was  impossible  to 
;ee  both  section  corners  from  an  intermediate 
)oint  on  line. 

In  some  few  instances,  where  the  quarter 
corner  was  found  then  the  quarter  corner  and 
;ection  corner  were  used  instead  of  the  two 
lection  corners  to  determine  the  case  under 
vhich  it  would  fall.  However,  as  the  search 
or  corners  was  a  large  part  of  the  work,  it 
generally  proved  more  economical  not  to  look 
'or  quarter  corners  until  line  and  distance  be- 
ween  section  corners  were  known. 

Case  I:  After  flagging  one  section  corner 
he  party  moved  to  the  other  found  section 
orner  and  chained  back  to  the  flagged  cor- 
ler,  using  hand  level  and  plumb  bobs,  and 
;takes  were  left  on  line  at  1,300,  2,600  and 
l.'J00  ft.  While  the  line  was  being  chained 
^hicf  of  Party  collected  information  concern- 
ng  location  of  the  quarter  corner  and  began 
earch  for  it.  Unless  the  quarter  corner  was 
asily  imcovered,  the  transitman  and  chain- 
nen  came  up  to  continue  the  search  until  it 
vas  either  found  or  considered  lost.  If  the 
uarter  corner  was  found,  one-sixteenth  cor- 
ners were  set  on  line  between  it  and  the  sec- 
ion  corners  and  midway  between  them,  ex- 
ept  on  correction  sections  when  all  distances 
/ere  made  proportional  to  those  shown  on 
he  township  plats.  In  all  cases  the  corners 
/ere  referenced.     The  operation  described  was 


continued  until  the  section  was  complete.  The 
angles  were  read  by  repetition  from  three  to 
si.x  times  and  the  nearest  ten  seconds  to  the 
figured  angle  recorded. 

Case  II:  The  two  section  corners  were 
flagged,  transit  was  shifted  into  line  and 
checked  by  double  centering  and  a  hub  on 
hne  was  set  and  flagged.  The  operations  were 
then  similar  to  those  of  Case  I. 

Case  III:  The  method  used  in  this  case 
was  to  run  either  a  random  or  traverse  line 
as  nearly  on  the  section  line  as  possible.  In 
the  case  of  a  random  the  offset  at  the  sec- 
tion corner  was  measured  and  intermediate 
corners  located  by  offsets  from  the  random 
line.  If  a  traverse  line  was  necessary  then 
co-ordinates  of  intermediate  corners  were  fig- 
ured and  corners  located  by  transit  and  chain. 

Special  care  was  used  in  the  survey  in 
plumbing  and  building  sights.  For  short 
sights  one  or  two  lath  with  a  red  and  white 
flag    were    sufficient,    but    for    long    sights    it 
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Fences  

Fence  on  both  sides  of  road 
Shof  af  cross  x 


L  of  era  I 

End  of  fa  feral 

Flume 

Beginning  of  Flume 


Endof  Ffumejaferal  confinuing    — « 
End  of  Flame,  no  laferol  conlinuinq 
Dram 


Mrroiv  sf/omng  direclion  of  flo>M) 

Buifding  1^1  /-louse      ]¥]  Sam 

Edge  of  of /to lied  fond  

(Fuss  f award  ffie  of/tafi) 

Edge  of  Ion,  wef  damaged  fond  <=■ 

(f?/ng  totvard  ivef  fand) 

Edge  ofsK/amp  =^ 

(Shorf  f/nes  f awards  the  swamp) 
Center  of  road  ^ 

Center  of  rai/road  fracA  R  R 

/so/a  fed  area  or  summit  Z\ 

See  Cor     □       ^  Car    ^      ,^  Cor  Q 

Eng.&  Conf^ 

Fig.   1 — Topographic  Symbols   Used   in 
Keeping   Notes. 

became  necessary  to  use  a  sight  which  was 
easily  found  and  would  mark  the  line  dis- 
tinctly. Good  success  was  attained  by  a  built 
sight  with  a  target  of  red  and  white  signal 
cloth  tacked  to  cross  bars  and  the  vertical 
line  between  the  red  and  white  cloth  plumbed 
with  transit  over  the  corner.  The  sight  was 
guyed  with  three  lengths  of  wire.  The  poles 
for  the  sights  were  variously  made  of  lath, 
2x2's.  and  2x4's,  depending  upon  the  amount 
of  wind,  height  and   permanency  required. 

Resubdivision  No.  '~. — This  portion  of  the 
resnbdivison  work  was  undertaken  early  in 
the  summer  of  1911.  The  old  public  land  sur- 
veys of  T.  9  N.,  R.  22  E.  W.  M.  were  made 
in  two  parts,  one  north  and  the  other  south 
of  the  Yakima  River.  No  meander  points  set 
at  the  river's  edge  could  be  found,  due,  prob- 
ably, to  considerable  change  in  the  river  banks, 
so  it  was  considered  best  to  connect  surveys 
across  the  river  and  to  prorate  as  per  govern- 
ment rules  to  the  river  in  proportion  to  the 
old   government   township  plats. 

On  a  large  portion  of  this  survey  extremely 
crooked  traverses  were  unavoidable  which  ne- 
cessitated slower  and  much  more  exact  sur- 
veying in  order  that  the  allowable  error  might 
not   be    exceeded.      Further,    frees,   heavy   un- 


$60.40  per  section, 

Rcsiibdizision  No,  ■>  can  reasonabibe  con 
sidered   as   an   average    for   sage  brn  ^v„"|J 


^i^'eragcost  of 
S  can  reasonabll) 


derbrush,   sloughs,    small   lakes,  andL,, 
so   retarded   the  work  that  in  some  Lcs ')M 
ft.  per  day  was  considered  good  progL  fi 
five   sections   in   this   resubdivision  vfe  J 
pleted   m  21   days   and  at  an  averae,-J. 

ior 

n 
a  _ 
with  practically  no  roads  and  "little  r  notli 
ing  in  the  line  of  possession.  The  pLse  „( 
this  work  was  similar  to  that  descfed  un 
der  resubdivision  No.  1,  except  thalnternai 
corners  were  set  on  quarter  lines,    f 

In  the  35  sections  resurveyed  sevih  cases 
of  lost  corners  were  encountered,  a  (cussion 
of  which  in  detail  would  be  of  ii|  special 
value  here.  In  general,  it  may  be  id  th-i 
no  corner  was  considered  lost  witi'it'  con- 
elusive  evidence  that  such  was  the  'sc  anii 
that  all  were  reset  in  strict  accord^le  win, 
instructions  given  in  a  pamphlet  iiied  U 
the  General  Land  Office  on  the  "Rijoralion 
of  Lost  or  Obliterated  Corners  and  ulul'vi. 
sion  of  Sections."  For  costs  of  this(;si,i„j,! 
vision  sec  Table  I.  The  eqiiipmeiioi  •'. 
party  was  as   follows : 

1  transit. 

3  range  rods. 

■  2  100  ft.  steel  tapes. 

2  sets   chaining   pins. 

4  plumb    bolls. 

1  picl^  and  shovel. 

2  hand  axes. 

2  ■12-lb.   mauls. 

1  hand   level. 

1  pair  field  glasses. 

In   conclusion    of   this   subject  it  iiwor 
of  note  that   many   points  come  up   -h 
which     require    judgment    and    cxpeii. 
decide.     A   decision  one  way  or  anoi  i 
mean    the    loss    of   much    time.     Tht 
lems   must  be  left   to   the  Chief's  gu 
and    no    set    of    rules    can    possibK 
down. 

TOPOGR.^PHIC     SURVEYS      FOR     PISTRIBITI 
TEM. 

As    previously    stated,    the    varioii- 
and   sub-laterals,   which   distribute  w:, 
the    project,    were    constructed    with 
no   regard   for   future   requirements 
many  sub-laterdls  became  laterals  tlir 
largement   from   year   to  year  there!' 
ing  in   extremely  poor  locations.     It  i~  i 
uncommon    to    find    laterals    carryingiD  li 
ft.    sec.    with    far    too    low    velocity.iavm. 
numerous  curves  and  short  tangents  \:n  ih- 
size  of  ditch  and  the  topography  of  tlcoiiii 
try   would    certainly   warrant   a  tang(j  wiii 
increased  velocity.     It,  therefore,  bec;e  evi 
dent   as   applications   for   water  were  :eiveil 
that    many    additions,    revisions   and   larsc- 
ments   of   existing   laterals  must  be  ric 

To  avoid  the  unsatisfactory  points 
vious  distribution  and  to  get  all  the  i  i 
tion  at  one  time,  not  only  for  presem  i 
future  needs,_  it  was  decided  to  have  ,. 
1-ft.  topogra'phy  and  profiles  of  eaei  i 
and   sublateral   to.  unit    (40  acres)   'k  ' 

The  work,  taken   up  in  order,  may 
sified   thus:      Topography   levels,   latti  ! 
files  and  topography. 

Topografihy  lez'cls. — Previous  to  tl  >'"' 
this  work  was  undertaken  the  U.  S.  o'i'<- 
ical  Survey  had  set  a  few  bench  in:'« 
throughout  the  project  and  later  thtJ.  S 
Reclamation  Service  had  run  several  es  ci' 
check  levels,  both  of  which  were  id  '-i 
control  for  the  topography  levels. 

These  levels  were  run  around  each  ttion 
and  bench  marks  set  at  every  section  'mer, 
quarter  corner  and  one-sixteenth  mfr. 
Large  spikes  were  driven  into  feiicoo^'s. 
power  or  telephone  poles  or  into  ri}<" 
stakes  (2x2x24  ins.)  and  guard  stake;  aii'''* 
to  posts  or  driven  near  the  stakes  w  ll" 
elevation  to  the  thousandths  marked  ircn". 
In  the  work  an  error  of  one  one-hui,'«il''' 
of  a  foot  per  mile  was  allowed,  but  i  ap- 
proximately 75  per  cent  of  the  348  mi  W 


TABLE    I.— COST    OF    RESUBDIVISION    SURVEYS. 


Ener'ring. 
$426.00 

227.50 

840.00 

Jo. 

1 

3 

Lath. 

$  2.55 

4.00 

16.00 

Stai'es.     Pipe. 
$7.00       $  67.62 
0.64            13.66 
1.28         118.60 

Sundries. 
$  3.30 
6.50 
16.2.-, 

Corral 

Depre- 

expense. 

ciation 

$  79.20 

$  r..90 

46.20 

5.50 

171.60 

13.00 

No.  of     C'l'" 

Total,     sections,     jtlfin. 

$    591.57  28        '?!!e 

302.00  5 

1,176.73  35 


60.W 
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ror  was  less  than  live  one-thousandths 
x)t  per  mile. 

cUI  partv  consisted  of  a  levelnian  and 
11.  which  was  equipped  with  wye  level, 
/precise  instrument  not  being  avaihible, 
Vork  level  rod.  rod  rubble,  a.\,  steel 
aut  10  ins.  in  length  for  turning  points, 

team.  . 

system  was  bnilt  up  section  by  sec- 
ich  closing  back  on  its  starting  poini 
nc  other  topography  bench  mark  prc- 
•  .set.  As  control  bench  marks  were 
i  elevations  were  checked  and  a  new 
nade  with  the  supposed  correct  eleva- 
The  checks  on  control  bench  marks 
isually  below  0.08  ft.  but  in  a  few  in- 
,  the  error  was  greater,  in  which  case 
•els  were  re-run  between  controls  and 
rors  decreased  to  within  the  allowable 
)f  error.  The  distances  run  between 
I  bench  marks  varied  from  four  to 
nilcs. 

ticld  work  was  affected  by  small  errors, 
believe  these  were  reduced  to  a  mini- 
Backsights  and  foresights  were  made 
equal  by  stadia  distances  and  the  tar- 
es reset  three  or  four  times  and  the 
ecorded.  These  small  errors  were  due 
irgc  measure  to  the  following  causes : 
ate  instruments,  wind,  excessive  heat, 
ground  and  rod  expansion, 
ordinary  wye  level  is  inaccurate  for 
work  because  it  is  too  unstable,  is 
lipped  with  a  mirror  wihch  enables  the 
r  to  read  the  bubble  without  stepping 
ind  the  bubble  itself  is  not  sufficiently 
e  for  the  accuracy  desired.  The  ad- 
's of  a  mirror  cannot,  in  the  writer's 
,  be  too  highly  recommended  as  a 
xperiment  with  a  w^ve  level  will  prove 
ne.  .'\s  the  Icvolman  swings  his  weight 
me  foot  to  the  other,  in  alternately 
g  the  bubble  for  center  and  in  reading 
.  the  bubble  is  pulled  out  of  position. 
ngy  ground  this  fact  causes  much  de- 
is,  at  least,  a  source  of  annoyance  to 
crver. 

V  wind  is  quite  common  in  the  Sini- 
valley  and  it  retarded  the  w-ork  ma- 
Many  days  were  entirely  or  in  part 
I  ause  the  levels  had  to  be  rechecked. 
I  me  hot  weather  so  shortens  the  bub- 
I  its  sensitiveness  is  seriously  affected. 
I  found  essential  to  shade  the  level 
j:he  summer  months,  and  even  with  this 
'  on  the  reliability  of  the  work  was  im- 
1  Later  during  the  hot  weather  the  par- 
(an  work  at  i  a.  m.,  took  four  hours 
noon,  and  finished  the  day  by  e.xtra 
t  the  evening.  The  last  method  gave  the 
t  satisfaction. 

(hawing  of  the  ground  during  the  day 
j  freeze  at  night  caused  the  instrument 
y  unevenly.  This  was  overcome  by 
1  holes  below  the  frozen  surface  for 
<  id  legs. 

1  s  found  in  a  few  instances  that  the 
yn  of  the  level  rod  due  to  wet  weather 
ilreciable.  Ten  or  twelve  miles  of  lev- 
re-run  on  this  account  after  which 
were  frequently  checked  and  neces- 
i  rrections  made.  .'\  rod  treated  in 
.anner  that  would  make  it  impervious 
il'  would  have  met  a  need  encountered 
;j  ork. 

c*  the    comoletion    of    a    section    detail 

1,  were  reported  by  the  levelnian  show- 

h  initial  bench   mark,   the   elevations  of 

larks   established    at    section,    quarter, 

-sixteenth    corners,    the    direction    in 

he    levels    were    run,    and    the    final 

1  the  original  bench  mark. 

siformation  was  transferred  to  a  3.000- 

aj  map  of  the  project   which  was  kept 

l.yip    to    date.      This    map    gave    every 

lark    set    and    all    checks    made,    and 

i|  ul  for  the  following  reasons  :     First. 

■y  as  a   concise   record   of  work  com- 

l.fhich   was   necessary   to   know   in   as- 

'fi further    level    work;    second,    it    en- 

■  field  men  to  distinguish  the  topog- 

nch  marks    from   any   others   and   to 

le  elevation   of  bench   marks   in   case 

gles  in  the  field  were  obscured;  third, 

sjseded  by  the  computers  when  check- 


ing the  topography  level  notes  to  make  sure 
tli.it  the  right  elevations  for  bench  marks 
were  used;  fourth,  it  wa.>  necessary  as  the 
first  step  toward  the  liiial  adjustment  of  the 
elevations  for  the  permanent  bench  marks. 

For  detail  moiuhlv  costs  of  topographv  lev- 
el-,  see  Table   II      " 

I'limaiiciit    Bench    .\!,ir';s      I'pnn    thr    com- 


<52 


f/?^  &  Conl-g. 


Fig.  2 — Form  of  Stadia   Rod    Used. 


pletion  of  the  topography  levels  it  was  de- 
cided, inasmuch  as  considerable  trouble  had 
been  experienced  in  the  use  of  incorrect 
bench  marks  already  established,  to  set  per- 
manent bench  marks  for  control  of  all  future 
work.  They  were  set  in  the  most  protected 
place  possible  near  the  section  corners  and 
an  accurate  description  of  the  location  of 
each  with  reference  to  the  adjacent  section 
corner,  cross  roads,  fences,  etc.,  was  record- 
ed in  the  level  book. 

In  setting  these  bench  marks  a  post  hole 
augur  ;{  ins.  in  diameter  was  used  to  dig  a 
hole  varying  from  3  to  ."i  ft.  in  depth  which 
was  tilled  with  wet  concrete  reinforced  be- 
low frost  line  with  steel  rods,  capped  with 
an  iron  collar  3V6  ins.  in  diameter  and  from 
.'1  to  .|  ins.  in  length,  and  the  standard  U.  S. 
Reclamation  Service  aluminum  cap  for  bench 
marks  set  thereon. 

Ill  setting  these  bench  marks  it  seemed  de- 
sirable to  have  the  elevation  correct  to  the 
nearest  0,01  ft.  This  necessitated  re-nnining 
some  check  levels  both  between  original  con- 
trols and  topographic  bench  marks  and  the 
final  adjustment  of  the  topographic  levels. 
Hence  the  cost  given  below  includes  not  only 
the  .tctual  construction  of  the  bench  marks 
but    this    additional    engineering   work. 

Upon  the  completion  of  the  field  work  con- 
necte<l  with  the  topography  levels,  all  the 
level  notes  were  compared  with  the  elevations 
shown  on  the  3,00l)-ft.  scale  map.  previously 
referred  to  under  topography  levels,  and  the 
map  corrected  wdicn  neces.sary  to  agree  with 
the  field  notes. 

The  control  levels  were  next  thoroughly 
.'tiidied  and  the  most  probable  values  of  the 
elevations  for  the  different  bench  marks  de- 
termined, using  the  elevation  of  747.323  for 
the  U.  S.  Geological  Survey  lieiich  mark  at 
the  east  end  of  the  Northern  Pacific  depot 
platform  at   Sunnyside   as  a   base. 

In  the  adjustment  of  the  elevations  for 
the  control  bench  marks  and  the  topography 
bench  marks  the  point  in  mind  was  to  make 
the  sununation  of  all  the  differences  of  ele- 
vation between  successive  benches  equal  to 
zero  in  any  line  of  levels  closing  upon  itself. 
There  are  several  methods  of  doing  this,  none 
of  which  differ  much  in  their  final  results  al- 
though some  arc  mucli  more  laborious  than 
others.  ITie  method  adopted  is  that  recom- 
mended by  J.  B.  Johnson  in  his  "Theory  .->nd 
Practice  of  Surveying." 

The  errors  of  closure  in  any  polygon  of 
levels  were  made  proportional  to  the  square 
roots  of  the  lengths  of  the  sides  rather  than 
to  the  lengths  of  the  sides,  for  since  the  er- 
rors ill  leveling  are  compensating  it  would 
seem  that  they  would  increase  more  nearly 
in  this  proportion.  Tloweyer,  in  the  topog- 
raphy levels  most  of  the  polygons  involved 
vyere  sections  and  the  square  roots  of  the 
sides  bore  the  same  relation  to  one  another 
as  the  sides  themselves.  The  diflferences  be- 
tween corners  were  figured  for  all  of  the  pol- 
ygons and  the  algebraic  sum  obtained  for 
each,  the  resulting  sum  being  the  residual  er- 
ror necessary  to  distribute  among  the  several 
sides  of  the  polygon  according  to  the  square 
roots  of  their  Icn.gths.  The  polvgons  were 
adjusted  in  the  order  of  their  errors  of  clos- 
ure, the  one  with  the  largest  error  being  ad- 
justed first,  the  one  with  the  next  largest  er- 
ror second,  etc.,  care  being  taken  when  one 
pol.vgon  joined  another  one  previously  ad- 
•justed  to  use  the  new  value  for  the  adjusted 
side,  distributing  the  new  error  of  closure 
among  the  remaining  sides  and  leaving  un- 
changed the  side  already  adjusted. 

When  the  permanent  bench  marks  were  set 
their  elevations  were  determined  from  the 
nearest    topography    bench    marks    using    for 


TABLE   II.— COST   OF  TOPOGRAPRY   LEV'EI.!- 


Eni;i-  Sup- 
Month  of  neering.  plies. 
Nov.-Dec.    iniO.  J29fi..';n  $5.00 

Jan.,    1911 .■{20.16  7.00 

Fob.,    1911 .i02.01  0.30 

Jtarch,    1911 .-.00.no  0.00 

April,    1911 ZflhM  0.50 

Mav.    1911 329.50  3.89 

.June,  1911 .■iT.lT  n,90 

Julv,    1911 27.17  0.00 

Aug.,  1911 93.00  0.00 


-COST- 


Corral  Transpor-  Dcpre- 

cxpense.     tation.  elation.  Total. 

$  30.00  JO.nO  $  S.Ofl  $339. 5n 

43.00          n.oo  l.'i.OO  394. .nn 

95.20           2..'>0  21.30  621.51 

204.60            0.50  21.30  726.41} 

132.00           0.00  14.20  452.34 

132.00           0.50  14.20  4SO.0'i 

19.80           1.00             2.40  SI. 27 

15.40            0.00              1.60  44.17 

41.80           0.00             4.40  139.30 


No.  of 

Cost  per  Av.  cost 

miles. 

mile,     per  mile. 

40.0 

%  8.49         $8.49 

4S.0 

8.22           8.34 

71.0 

R.T.'i           8.52 

71.0 

10.23           9.05 

40.0 

11.31           9.39 

43.0 

11.16           9.63 

15.0 

5.42           9.44 

S.O 

5.52           9.34 

12.0 

11.61           9.42 
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their  elevations  those  marked  up  in  the  field. 
After  tlie  adjustment  of  the  topograpliy  bench 
marks  the  elevations  of  the  permanent 
benclies  were  changed  to  conform  witli  the 
adjusted  elevations. 

The  cost  of  setting  these  bench  marks  with 
the  engineering  work  done  in  addition  to 
that  required  for  topography  levels  was  $1,525 
for  99  benches. 

Lateral  Profiles. — Each  lateral  and  sublat- 
cral  was  run  out  to  unit  (40  acres)  deliv- 
ery. The  work  included  elevations  to  the 
nearest  0.1  ft.  every  100  ft.;  cross  sections 
about  every  1,000  ft.  m  the  earth  sections ; 
elevations  to  the  nearest  0.01  ft.  and  stations 
at  all  weirs,  drops,  checks  and  at  the  begin- 
ning and  end  of  all  flumes,  pipes  and  chutes: 
also  ground  levels  under  flumes  and  over 
pipes.  Pluses  were  taken  to  all  fences,  roads, 
and  intersected  laterals  or  sub-laterals.  A  sim- 
ple distance  tie  to  section,  quarter,  or  one- 
si.xtcenth  corner  was  also  made  at  each  sec- 
tion line  and  where  laterals  paralleled  fences 
the  distance  from  the  same  was  occasionally 
recorded.  The  headchainman  carried  the 
rod.  gave  all  pluses  and  elevations,  and  called 
the  various  structures  encountered  to  the  lev- 
elman. 

The  system  of  notation  was  as  follows : 
The  main  lateral  taking  out  from  the  Main 
Canal  was  known  by  the  mile  of  its  head- 
gate,  e.  g.,  a  lateral  whose  headgate  was  89.20 
miles  from  the  headworks  of  the  Main  Canal 
was  known  as  lateral  39.20.  The  sub-laterals 
taking  out  of  this  main  lateral  were  called 
39.20A,  39.26B,  39.2GC,  etc.,  accordmg  to  the 
order  in  which  they  occurred.  Subs  from 
these  .sub-laterals  were  designated  as  39.20Aa, 
39.26Ab,  39.2CAC,  and,  likew-ise,  subs  from 
these  w^ere  known  as  39.20Aaa.  .39.2e.A.ab,  etc., 
as  far  as  the  subdivision  of  the  lateral  took 
place. 

The  purpose  of  the  work  was  to  give  defi- 
nite information,  when  used  in  conjunction 
with  tly:  topographic  sheets,  for  reconstruc- 
iton  of  existing  distribution  and  for  possi- 
ble future  extensions. 

Lateral  profile  parties  consisted  of  the  fol- 
lowing men : 

Levelman,  $S0  to  $85  per  mo. 

Head  chainman,  $70  per  mo. 

Rear  chainman,  $65  per  mo. 

Each  party  was  equipped  with  a  wye  level, 
100  ft.  steel  tape,  set  of  chaining  pins,  axe, 
level    rod,   and   team. 

The  levels  were  tied  into  topographic  bench 
marks  at  the  beginning,  at  as  many  interme- 
diate points  as  possible,  and  at  the  end  of 
each  lateral  or  sub-lateral.  A  check  of  one- 
tenth  of  a  foot  per  mile  was  required  and 
seemed  easy  to  meet. 

There  was  considerable  difference  in  the 
speed  of  the  parties  due  partially  to  the  length 
and  fall  of  the  laterals  profiled,  but  more  to 
the  ability  of  the  levelman.  The  work  did 
not  require  the  greatest  care  as  frequent  checks 
on  topographic  bench  marks  were  possible. 
The  average  day's  work  was  about  two  miles 
but  three  miles  was  nearer  the  average  of  the 
fastest  party. 

When  the  field  books  were  turned  in  a  rec- 
ord of  the  laterals  covered  was  immediately 
entered  upon  a  progress  chart.  The  level 
notes  were  then  checked  to  make  sure  that  all 
the  elevations  given  were  correct. 

Profiles  were  drawn  up  using  a  horizontal 
scale  of  400  ft.  to  the  inch  and  a  vertical 
scale  of  10  ft.  to  the  inch,  which  showed  the 
stations  at  the  beginning  and  end  of  earth 
ditches,  flumes,  and  pipes ;  at  section,  quarter, 
and  one-sixteenth  lines ;  at  the  headings  mak- 
ing direct  delivery,  and  those  to  sub-laterals 
together  with  the  names  of  these  sub-laterals. 
Cross  sections  of  the  earth  ditches  were  also 
shown  about  every  1,000  ft.  and  the  sizes  of  all 
flumes  and  pipes  were  given.  Where  the  lat- 
eral crossed  from  one  unit  to  another,  in  addi- 
tion to  the  stationing,  there  was  shown  the 
unit  from  and  into  which  it  passed.  The  pro- 
files of  each  lateral  and  its  branches  were 
shown  on  one  sheet. 

As  each  section  of  topography  was  platted, 
the  profile  notes  were  checked  against  the 
topography.  Where  a  shot  or  two  was  miss- 
ing or  doubtful  on  the  topographic  sheets  the 


T.VBLE 

III.— COST  OF  LAI 
COST 

"ERAL. 

PROFILES. 

Engi- 

Sup- 

Corral Transpor- 

Depre- 

No. of 

Coat  Per 

mile. 

$10.66 

11.12 

10.08 

8.^4 

8.26 

8.50 

Montli  of 

neering 

plies. 

expense.     tation. 

ciation 

Total. 

miles. 

Vcos- 

Nov. -Deo.,    1910. 

$L'S9.6D 

$5.00 

$  50.00         $0.00 

$  8.00 

$352.6) 

33 

er  miu 

Jan.,    1911 

418.82 

9.00 

67.20            1.50 

15.00 

511.52 

46 

»W.6ij 

Feb.,    1911 

605.50 

1.50 

105.40            2.00 

21..30 

735.7  0 

73 

10.84 

March,    1911 

844.34 

0.27 

235.40           1.25 

21.30 

1102.56 

129 

10.52 

April,  1911 

813.57 

1.51 

220.00           1.25 

21.30 

1057.63 

128 

il.ti! 

May,   1911 

130.24 

0.50 

35.20           0.50 

3.55 

169.91) 

20 

S.li 

May,    i:ui» 

130.25 

0.49 

35.20           0.50 

3.55 

169.99 

S.l« 

June,  1911* 

187.00 

3.13 

66.00           0.00 

3.55 

259. 6S 

il.b6 

July,    1911* 

48.67 

0.00 

0.00            0.00 

O.OO 

48.67 

10.16 
10,2! 

•Clean-up  work 

information  given  in  the  profile  notes  often 
made  it  clear.  The  position  of  fences  and  the 
ends  of  flumes  and  pipes  were  also  checked, 
as  were  the  ground  elevations  under  the 
flumes  and  over  the  pipes. 

As  soon  as  the  elevations  in  the  profile 
books  were  checked,  the  notes  compared  with 
the  topography,  the  profiles  penciled  or  inked, 
a  record  was  made  of  it  upon  a  progress 
chart.     For  detail  monthly  costs  see  Table  III. 

Topography. — This  work  included  the  lo- 
cation of  accurate  1-ft.  contours,  roads,  fences, 
houses,  alkalied  and  damaged  land,  swamps 
and  all  irrigation  and  drainage  ditches,  re- 
gardless of  size,  and  whether  constructed  of 
earth,  flume  or  pipe. 

The  transit,  with  stadia  for  distance  and 
vertical  angle  for  elevation,  was  decided  upon 
as  it  would  give  both  the  accuracy  and  speed 
required  and  would  not  require  as  careful  a 
selection  of  instrumentmen  as  the  plane  table. 
One  transit,  equipped  with  a  vertical  circle  10 
ins.  in  diameter  and  an  extra  sensitive  plate 
bubble,  was  found  extremely  well  suited  to 
topographical  work  because  of  its  ease  in  read- 
ing and  its  added  accuracy.  It  was  the  in- 
tention when  the  work  was  undertaken  to 
use  the  plane  table  on  part  of  the  work  but 
the  transit  met  all  the  requirements  so  well 
that  it  was  considered  unnecessary  to  make 
further  experiments. 

The  resubdivision  surveys  and  topography 
levels,  previously  discussed,  were  used  as  con- 
trols for  the  work. 

Little  or  no  information  on  topography  of 
the  nature  desired  was  avaiable  so  the  first 
few  sections  were  in  a  manner  experimental. 
The  first  section  was  surveyed  by  a  three- 
man  party.  The  traverse  lines  were  riui  down 
ridges  as  nearly  as  possible,  all  distances  be- 
tween points  on  traverse  lines  were  chained, 
and  each  traverse  was  tied  in  at  both  ends  to 
the  most  convenient  section,  quarter  or  one- 
sixteenth  corners.  The  angles  were  read 
clockwise  from  0  to  360°  with  the  instrument 
set  at  0  on  the  last  hub  occupied. 

Several  difficulties  which  retarded  the  prog- 
ress of  the  work  were  noticeable  shortly  after 
it  was  begun.  First,  the  temporary  use  of 
level  rods  as  stadia  boards  resulted  in  a  severe 
strain  on  the  transitman's  eyes  and  the  prac- 
tical impossibility  of  stadia  shots  longer  than 
000  ft. ;  second,  the  position  of  the  traverse 
lines  on  the  ridges  caused  some  excessively 
long  and  too  many  short  shots;  third,  the  lack 
of  adequate  field  topographic  symbols  neces- 
sitated a  great  deal  of  written  description  be- 
cause of  the  large  number  of  topographic 
features  to  be  shown ;  and  last,  the  use  of 
chain  in  measuring  between  traverse  hubs 
was  slow.  These  difficulties,  however,  were 
soon  overcome. 

Several  designs  of  stadia  rods  were  consid- 
ered from  which  the  rod  shown  by  Fig.  2  re- 
sulted. This  rod  was  made  by  ourselves  and 
met  all  requirements.  Eight  or  ten  transit- 
men  were  employed  during  the  work  and  no 
important  improvement  was  suggested  by 
them. 


To  avoid  the  difficulties  caused  brunn,. 
traverse  lines  along  the  ridges  it  w2dedd'fH 
to  run  straight  traverses  at  nearly  ri;t  anji " 
to   the   ridges  and   draws  and  set  sjr  hubs' 
where    necessary.      Frequently,   hower   th 
presence  of  features  such  as  rivers,  la 'dp.! 
gorges,   mountains,   the   main  canal,  r 'some 
large    lateral,   necessitated   not  only  la™,,,^ 
the   direction   but   forced   the   use  oi-Mi'i 
traverse    lines   in   order   that  time  i,,h     n" 
be  lost  in  crossing  these  natural  obiur     < 
In  addition  to  covering  the  ground  b  e;  ,i  ' 
straight  traverses,   their   use  avoidecth. 
cessity  of   re-running  the   lines,  as  tv  v 
so  easily  checked  in  the  field  for  clos;. 
greatest   saving   due  to   straight  travsc< 
curred    in    the    office    in   the   amoiin'  • 
saved   in  platting  them,  for  where 
straight  all  those  on  a  section  coiiji. 
ted  in   the  time  required  to  plat  oncrpoktl 
traverse. 

Upon  the  completion  of  the  first  :tion,  a 
set  of  topographic  ■  symbols  was  dwn  up 
which  was  added  to  from  time  to  til'  as  the 
necessity  arose.  Fig.  1. 

The  use  of  a  chain   for  measuring  st'-fet 
between  traverse  hubs  was  early  dis  i;   nd 
and  stadia  distances  were  used  inste;    Wuh 
the   use   of  the   stadia   it   was   found  lattht 
error  of  closure  was  less  than  10  ft,  t  mil* 
which    was    consistent   with   the  scalof  i 
maps    (200  ft.   to   1   in.)    and  the  accic 
the  work  dependent  upon  the  locati 
traverse  hubs. 

For  several  months  three  men  par^  ,...ic 
used  entirely  but  later  these  were  si-rc-dcd 
by  the  more  efficient  five  men  part,  ihe 
methods  and  work  of  both  will  be  oii( '.red 
in  order.  The  three-man  party  conlti  oi 
a  transitman  and  two  rodmen,  equipd  with 
a  transit,  two  stadia  rods,  and  oth  3iC«- 
sories  such  as  picks,  shovels,  stal,  lath, 
a.xes,  signal  cloth,  team,  etc.  In  s  ting  a 
section  the  entire  party  drove  arourra  part 
or  the  whole  of  it,  the  rodmen  locEig  and 
flagging  all  found  section,  quarter,  d  one- 
sixteenth  corners  and  the  transitmarnakiDg 
an  inspection  of  the  section  to  deter  nt  the 
most  feasible  way  to  run  the  travf  lines. 
-After  which  the  transitman  set  up'ii  'V" 
section  corner  and  established  a  poiiii|) 
imating  oOiJ  feet  distant  on  the  sec  n 
perpendicular  to  the  direction  the  javetse 
lines  w-ere  to  run.  This  point  w;'  called 
T-A-1,  meaning  the  first  hub  on  the.  trav- 
erse. The  instrument  was  then  scup  on 
T-A-1;  a  sight  was  taken  on  the  seen  cor- 
ner last  occupied,  with  the  vernieof  the 
transit  reading  zero ;  all  possible  stai  sh"'" 
were  taken;  and  the  next  traverse  hiT-.'i 
was  set.  In  like  manner  T-A-3,  T-i,  t' 
were  set,  the  last  point  being  on  thieciion 
line,  and,  finally,  a  closed  traverse  w  mm 
by  reading  the  angle  and  distance  atie  last 
traverse  point  to  some  section,  quet,  or 
one-sixteenth    corner.    In    locating  T--'  a" 


♦Spur   hubs    are    points    set  outside    i  "f^" 
traverse  in  order  to  reach  otherwise  iniissiiuo 


topography. 


TABLE  IV.— COST  OF  TRANSIT  TOPOGRAPHY. 


COST 


^-Engineering— ^  Sup-  Corral 

Month    of  Field.  Office.  plies,  expense. 

Nov. -Dec,    1910.  $855.80  $432.90  SIO.OO  $70.00 

Jan.,   1911 1047.28  461.34  12.00  89.00 

Feb.,  1911 1499.82  762.17  9.90  309.40 

March,  1911 1275.66  688. 4-i  12.74  374.00 

April,    1911 10S6.,50  448.32  12.80  336.60 

Mav,   1911 110S.24  547.43  0.00  264.00 

June,     1911 1318.49  635.67  4.47  327.80 

July,    1911 1863.00  892.00  33.59  350.80 

Aug..   1911 1988.93  1017.90  29.36  345.40 

Sept.,    1911 1389.67  791.98  11.73  231.00 


Trans- 

por- 

Depre- 

tation. 

ciation 

0.00 

$10.00 

$7.00 

20.00 

2.75 

28.40 

3.95 

28.40 

1.65 

21.48 

1.50 

21.48 

2.35 

21.48 

5.30 

21.48 

3.75 

21.48 

0.00 

15.00 

Total. 
$1378.70 
1736.62 
2612.44 
2383. IS 
1907.35 
1942.65 
2310.26 
3166.17 
3406.82 
2439.38 


No.  of 
sec- 
tions. 
8.5 
9.0 
13.5 
12.5 
9.9 
10.5 
12.5 
i«  1 
22.8 
14.4 


Cost  per 
section. 
$162.20 
19«.M 
193.61 
190.65 
ISiM 
ISS.Ol 
184.8! 
ni.92 
149.42 
169.40 


/er.iRf 
at  per 

86.46 
87  61 

871' 
8f" 
W 

77  ■■ 

7f  " 
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was  turned  which  would  make  the  trav- 
ine  as  nearly  parallel  to  one  side  of  the 
n  as  possible  and  avoid  any  evident 
iction  to  the  line  when  produced.  In 
cases,  in  a  cultivated  section,  it  was 
sible  to  do  this  and  run  a  straight  trav- 
■  n  which  case  a  slight  angle  was  neces- 
One  or  even  two  small  angles  do  not 
much  difficulty  in  checking  up  and  are 
imes  a  necessity.  In  sage  brush  see- 
however,  anything  but  a  straight  trav- 
s  almost  inexcusable.  In  an  ordinarily 
h  sage  brush  section  five  traverse  lines, 
from  five  to  seven  stations  on  each  line, 
sufficient  to  permit  all  the  topograpy  to 
;en  and  have  no  stadia  shots  over  eight 
ed  tect  in  length.  In  cultivated  sections, 
ally  in  corn,  orchards,  etc.,  traverse  hubs 

I  be  set  much  closer  together  and  even 
.ufficient   shots   were  impossible  without 

spur  hubs.  .-Ml  high  points  and  pot 
were  carefully  located  and  a  sufficient 
•r  of   shots    scattered    between    to   thor- 

prove  the  topography.  Where  no  defi- 
jundary  to  the  work  of  one  traverse  ex- 
f  g.,  fences,  laterals,  etc.,  it  was  flagged 
sipiaJ  cloth  that  the  work  might  not 
p  or  be  incomplete. 

ing  ihe  first  few  months  si.v  transit 
aphy  parties  were  in  the  field  and  one 
larty  took  the  elevations  of  all  traverse 
et.     This  idea  was  later  abandoned  and 

were  run  by  topography  parties  upon 
nipletion  of  the  topography  of  the  see- 
the main  objection  to  the  traverse  level 
was   that   it   seemed    difficult    for   it   to 

II  the  traverse  hubs,  especially  where 
lubs  were  set.  In  running  these  levels 
s  also  found  necessary,  in  order  to 
mistakes  in  elevation,  to  make  a  flat 
lat  al!  traverse  hubs  should  be  turning 

and  that  checks  be  made  at  both  ends 
h  traverse  line. 

ical  angles  were  read  by  the  transitmaii 
■n  all  traverse  hubs  and  on  the  most 
iient  bench  marks  at  both  ends  of  each 
-e  line.  The  differences  in  elevation 
figured   and   compared    with    those    ob- 

I  from  the  wye  level  work,  which  com- 
1  served  as  an  excellent  check  upon 
re  e.xerciscd  by  the  transitman  and  the 

I  nent  of  the  vertical  circle. 

I  average  day's  work  of  a  three-man 
was  about  400  complete  shots,  of  three 

l?s  each,   with   approximately   five   shots 

I  acre.  The  sections  were  completed  on 
erage  in  about  nine  days,  not  including 

I  five-man   party  consisted   of  a   transit- 
recorder,    and    three    rodnien    and    was 
■ed  similarly  to  the  three-man  party  ex- 
ir  the  addition  of  one  stadia   rod   and 
brella  to  cover  the  instrument.     Before 
ger  part}-  was  tried  it  was  figured  that 
ly  benefits   would  be  a  saving  in  team 
■e  in  proportion   to  the  increased  speed 
P|arty  and   a   decreased   eye   strain   on 
tnsitman.  some  of  whom  had  been  forced 
t?n  on  this  account     It  was  thought  that 
nstant  change  in   the  focus  of  the  eyes 
ernately     recording     and     reading    the 
r  lent    was    largely    to    blame    for    this 
1     The  five-man  party  not  only  met  the 
rj expectations  but  developed  an  increased 
1  n  the  work  sufficient  to  further  reduce 
<it  per  section. 

[■  average  day's  work  of  a  five-man  par- 
cisted  of  about  seven  hundred  and  six- 
'  plete  readings  and  it  took  on  the  av- 
[•ibout  five  days  to  complete  a  section, 
'  5  not  included. 

i  >alaries  paid  in  both  three  and  five-men 
i   were  as  follows : 

Per  month. 

»i  man    %Sn  to  $100 

>l'r 75  to     8.T 

"(i   65  to     70 

'    five  five-man   parties   in   the   field  the 

'ng  office  force  was  required: 

f  iputers  at  S70  per  month. 

P  ters  at  $70  to  $S0  per  month. 

iftsmen  at  $90  to  $100  per  month. 

''  c-kers  at  $100  per  month. 

c  I  draftsman  at  $110  to  $120  per  month. 

h  diflferences  of  elevation  in  the  books 
tl  first  section  were  figured  from  stadia 


tables,  alter  which  a  stadia  chart  was  made 
and  used.  ( See  below.  (  It  was  good  for 
shots  up  to  700  ft.  in  length  and  vertical  an- 
gles up  to  .=>'  -10'.  For  shots  longer  than  700 
It.,  the  diflference  of  elevation  was  obtained 
lor  one-half  the  distance  and  this  multiplied 
by  two.  For  vertical  angles  larger  than  b' 
40  the  differences  of  elevation  were  obtained 
from  stadia  tables.  I'his  arrangement  proved 
very  satisfactory  until  the  topography  was 
taken  on  rough  country,  after  which  twenty- 
inch  K.  &  F.  sla<lia  slide  rules  were  used. 
Later  these  were  used  to  the  practical  exclu- 
sion of  the  charts,  although  somewhat  harder 
on  the  eyes.  Where  the  country  was  quite  flat 
and  few  of  the  vertical  angles  over  0°  24', 
the  computers  made  use  of  the  table  given 
below.  While  it  may  appear  a  little  unscien- 
tific, yet  it  gave  results  never  more  than  one- 
tenth  of  a  foot  in  error.  With  a  little  use 
the  table  was  memorized,  so  that  a  book 
requiring  900  reductions  was  often  computed 
in  two  or  three  hours.  In  this  table  d  stands 
lor  the  number  of  hundreds  of  feet  in  the 
distance. 

The  differences  of  elevation  as  figured  by 
one  man  were  not  checked  except  for  a  short 
time  when  it  was  done  as  a  trial.  The  trial 
showed  that  the  added  labor  was  not  worth 
the  time,  for  few  mistakes  were  found  and 
these  were  picked  up  by  the  platters  and 
checkers. 

.■\ftcr  the  differences  of  elevation  were  ob- 
tained, the  next  step  was  to  figure  and  check 
the  elevations  of  each  of  the  stadia  shots.  The 
elevation  of  the  traverse  station,  used  to  the 
nearest  tenth,  was  placed  on  a  small  card, 
and  this  card  with  the  elevation  directly  over 
the  differences  was  moved  down  the  page 
from  one  difference  to  the  next  as  the  com- 
puter figured  one  elevation  after  another. 

.\s  soon  as  the  elevations  in  the  books  on 
any  section  were  checked  and  the  section 
outline  drawn  up.  that  section  was  ready  to 
plat.  For  these  maps  detail  paper  was  con- 
sidered and  abandoned :  considering  the 
amount  of  money  spent  in  field  and  office 
work  it  seemed  reasonable  to  use  the  best 
of  paper.  Kueffel  and  Esser  Paragon,  Eugene 
Deitzen  Double  Force  and  their  Super-Super 
Cold  Pres.sed  papers  were  all  used,  the  latter 
of  which  gave  the  best  service. 

The  first  platting  was  done  by  using  an 
Universal  Drafting  Machine.  .'\  fourteen-inch 
paper  protractor  was  placed  to  one  side  of 
the  map  and  propery  oriented.  Then  the 
drafting  machine  scale  was  placed  over  the 
protractor,  set  at  the  proper  angle,  moved  to 
the  map  and  the  required  distance  laid  off. 
This  was  slow,  tiresome  and  hard  upon  the 
eyes,  in  addition  to  requiring  a  costly  machine. 
Necessity  seemed  to  demand  somethhig  sim- 
pler and  easier  upon  the  platter,  and  as  a 
result  of  a  little  study  and  ordinary  triangular 
engineer's  scale  was  fitted  up  with  a  little 
band  of  metal  at  one  end  having  a  pin  hole 
through  it  exactly  at  the  zero  of  the  scale 
which  was  used  in  conjunction  with  a  large 
paper  protractor  having  a  nine-inch  diameter 
hole  cut  out  at  its  center.  The  method  of 
procedure  was  to  set  up  protractor  and  scale 
at  the  traverse  station,  move  the  scale  to  the 


required  horizontal  angles  and  mark  off  thi 
proper  horizontal  distances,  al  the  same  tinn 
noting  the  elevation  of  each  point  togethe: 
with  any  topographic  features  shown  in  tin 
field  notes.  The  elevations  were  recorded  up 
on  the  maps  to  the  nearest  tenth  of  a  loot  ii 
all  except  the  roughest  country,  where  th' 
nearest  foot  was  used.  Later  a  fiat  scale  wa 
used  in  place  of  the  triangular  scale,  it  beini 
.idvantageous  in  that  the  platter  could  plac 
his  hand  on  the  scale  in  writing  and  not  hav 
to  move  it  out  of  the  way.  Some  platting  wa 
done  with  Ockerson  protractors,  but  they  wcr 
used  more  for  checking  where  it  was  iicces 
sary  to  look  up  but  few  points  at  a  travcrs 
station.  It  was  only  necessary  to  place  a  pii 
through  their  center  and  into  the  paper  al  , 
traverse  station  to  make  them  ready  for  ust 

On  rainy  or  very  windy  days  the  availabl 
field  men  came  into  the  office  and  did  wlia 
kind  of  office  work  they  were  best  fitted  foi 
On  these  occasions  the  rodmen  called  th 
notes  to  the  platters,  enaoling  the  platter  (■ 
make  very  fast  progress.  This  arraiigeinen 
worked  to  advantage  on  sage  brush  land  bu 
increased  the  liability  of  errors  where  th 
topographic  features  were  to  be  shown. 

In  contouring,  the  five-foot  contours  wcr 
drawn  in  first  with  a  soft  pencil  and  the  one 
next  with  a  hard  pencil.  By  running  in  th 
fives  first  it  was  easier  to  put  in  the  ones  aft 
erwards  and  the  use  of  the  soft  and  har 
pencils  made  the  fives  stand  out  distinctl 
from  the  one-foot  contours.  Colored  pencil 
were  used  to  mark  many  of  the  topographi 
features.  The  laterals  and  drains  were  markei 
in  blue,  the  boundaries  of  swamps  in  red,  th 
boundaries  of  damaged  land  in  green,  an 
those  of  alkalied  land  in  brown.  Upon  th 
completion  of  the  penciled  map  it  was  cov 
ered  by  a  piece  of  heavy,  brown  wrappin 
paper. 

Each  drawing  was  checked  before  bein 
inked.  The  first  thing  to  be  noticed  wa 
whether  the  contours  were  properly  spaced  ac 
cording  to  the  elevations  given  upon  the  ma[ 
.■\fter  this  it  was  necessary  to  examine  all  th 
circular  contours  to  see  that  the  depressio 
contours  were  fuzzed  on  the  inside  to  dis 
tinguish  them  from  summit  contours.  Wher 
circular  contours  indicating  either  sammits  o 
depressions  were  found  on  what  was  othei 
wise  an  even  slope,  and  were  dependent  iipo 
only  one  shot  which  was  not  marked  by  th 
field  man  as  being  either  a  summit  or  depre? 
sion,  they  were  considered  errors  and  remove 
from  the  map.  The  checker  was  expected  t 
notice  any  shots  or  positions  of  contours  ths 
were  at  all  questionable.  He  sometimes  foun 
that  the  shots  were  wrong  due  to  a  niistak 
in  figuring  the  difference  of  elevation  or  th 
elevation.  Sometimes  it  3\as  plainly  evidcr 
that  a  plus  vertical  angle  had  been  recorde 
instead  of  a  minus,  or  vice  versa.  In  som 
cases  an  even  100°  would  be  added  to  o 
dropped  from  the  correct  horizontal  angli 
e.  g.,  108°  would  be  recorded  instea 
of  208°.  A  mistake  of  this  kind  is  not  sui 
prising  when  it  is  considered  that  one  ma 
often  read  and  recorded  in  a  day  2.5  pages  c 
notes  with  20  shots  to  a  page  and  three  ob 
servations  to  a  shot.     Another  check  upon  th 
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topography  was  obtained  by  checking  up  the 
laterals  on  the  map  with  the  profile  notes 
which  showed  the  stations  at  every  turn, 
fence,  beginning  and  end  of  flumes,  etc.  The 
:>rofile  notes  also  showed  the  elevation  of  the 
ground  under  all  flumes  and  over  pipes. 
These  elevations  were  compared  with  those 
shown  by  the  topography.  An  accurate  loca- 
tion of  the  main  canal  and  all  laterals  carrying 
10  cu.  ft.  per  second  or  over  had  previously 
lieen  made  and  these  were  compared  with 
the  topographic  location.  When  two  adjoin- 
ng  sections  were  completed  the  edges  were 
joined.  The  agreement  of  the  contour  lines 
Dn  the  two  sections  also  furnished  an  addi- 
;ional  check  upon  the  work. 

in  inking  the  maps,  the  section  outlines, 
Fences,  houses,  railroads,  lettering,  etc.,  were 
=hown  in  black  ink.  The  5-ft.  contours  were 
;hown  in  Higgin's  brown  and  the  1-ft.  con- 
tours in  burnt  sienna  color  made  from  Hig- 
gin's inks  in  the  proportions  of  12  bottles 
af  orange,  4  of  carmine  and  1  of  blue.  This 
mi.xture  was  found  to  be  more  uniform  than 
the  use  of  burnt  sienna  water  color  and 
Flowed  better  in  the  pen,  especially  in  tracing. 
Laterals,  pipes,  flumes,  drains  and  bodies  of 
water  were  inked  in  blue.  Alkalied  land  was 
shown  by  covering  it  w-ith  dots  of  ink  made 
by  diluting  brown  with  water.  Swarnps  were 
indicated  by  broken  green,  parallel  lines  with 
green  bunch  grass  here  and  there.  Low,  wet, 
[iamaged  land  was  shown  the  same  as  swampy 
land  with  the  addition  of  diagonal  parallel 
lines  at  30  degrees  to  the  horizontal  made 
with  light  brown  ink. 

The  checking  of  the  ink  drawings  consisted 
mainly  in  seeing  that  the  5-ft.  contours  were 
properly  marked,  the  depression  contours 
fuzzed.'  the  circular  contours  all  in,  fence 
lines  barbed,  flumes  marked,  laterals  properly 
connected,   and   title  and   legend   correct. 

In  tracing,  the  same  colors  were  used  as 
in  inking,  except  that  black  ink  was  used 
everywhere  in  place  of  blue.  The  checking 
of  tile  tracing  consisted  in  looking  after  the 
same  points  as  were  enumerated  above  under 
the  checking  of  the  ink  drawings. 

A  complete  record  of  the  progress  of  the 
office  work  was  kept  on  a  progress  chart- 

The  work  taken  as  a  whole  has  proved  ex- 
tremely satisfactory  on  this  project,  but  if 
it  had  been  done  prior  to  any  construction 
there  is  no  doubt  the  benefits  would  have 
been  greater.  Much  useless  and  expensive 
engineering  work  could  have  been  avoided 
and  better  construction  put  in  at  a  reducted 
cost  per  acre.  Further,  the  work  considered 
in  this  report  could  have  been  completed  at 
a  much  lower  cost  per  section  if  the  90,000 
acres  surveyed  had  been  taken  up  block  by 
block  in  order  and  little  or  no  descriptive 
work  had  been  necessary,  as  would  be  the 
case  on  raw  land.  The  nearest  approach  to 
these  conditions  occurred  during  the  month 
of  August,  1911,  the  reduced  cost  of  which 
is  shown  on  Plate  III  under  topography  for 
that   month. 

The  topographic  sheets,  it  may  be  re- 
marked in  passing,  will  be  found  of  the  great- 
est value  in  drainage  studies.  It  seems  reason- 
able to  assume,  further,  that  they  will  be  of 
as  much  or  perhaps  more  value  for  drainage 
purposes    than    for   distribution. 

In  writing  this  paper  many  ideas  were  ob- 
tained from  the  field  man  and  special  assist- 
ance was  given  by  Mr.  Earle  E.  Cowinf  in 
the  discussion  of  field  and  preparation  of 
office   methods. 

tEarle  E.  Cowin.  Chief  Draftsman  U.  S.  Re- 
clamation Service,  Sunnyside,  Wash. 


Modern  Conception  of  the  Seven  Won- 
ders.— The  ancient  conception  of  the  seven 
wonders  of  the  world  was  as  follows:  The 
pyramids,  hanging  gardens  of  Babylon,  the 
tomb  of  Mausolus,  Temple  of  Diana,  Co- 
lossus of  Rhodes,  the  statue  of  Zeus  and 
the  Pharos  of  Egypt.  The  modern  concep- 
tion, as  recently  expressed  at  Cornell  uni- 
versity, comprises  wireless,  synthetic  chem- 
istry, antitoxins,  radium,  aeroplanes,  tele- 
phone and  Panama  canal. 


Notes  on  Equipment  for  and  Costs  of  the   outfit   in   accordance   with  the   ini-.,. 

_,  .         r        T     •      X-         TT   ■  adopted  for  the  svstem  and  makes  t  ;„ .  , 

Pumping  for  Irrigation  Using  i^jj^^  f„^  j,,^  customer.    The  latter  ''"''''- 

Electric   Power.  right  for  the  pumping  unit,  the  traiW* 

Pumping  for  irrigation  is  among  the  prin-  ^"'^  ^he  section  of  transmission  lineihich'': 
cipal  uses  for  which  electric  current  is  sold  may  be  necessary  to  build  from  onjof  ,h„ 
bv  the  San  Joaquin  Light  &  Power  Co.  This  disr.buting  lines  In  building  a  lit  i„,„  ; 
company  has.  therefore,  developed  the  in-'  :ertam  locality  the  locations  of  the  Uls  „, 
stallation  and  equipment  of  these  pumping  prospective  customers  are  determinedL  near- 
plants  and  has  accumulated  figures  of  costs  >'  f^  'S  possible,  .^^nd  the  line  ,s  klt^  , 
which  are  of  general  interest.  We  take  the  '^at  the  least  possible  burden  of  costfiH  h: 
following  from  a  verv  elaborate  review  of  on  the  customer  for  his  line, 
the  companv's  plant  and  power  supplv  svstem  .1"  ^^"^  plant  described  above  1,025  bs.  p, 
which  appekrs  in  the  "Journal  of  Electricity,  ™'""'e  ^re  delivered  against  a  head  ,  42  f, 
Power  .4d   Gas,"   for  May   11,    1912:  'h^   ^^"'""^    h'    f  »K  .  ^\'^'F  ^^ 

In    manv   cases   two   or   more   wells    supply  ^    P.  measured  at  the  motor,  which  ^s  t 

water   for"  a  single  pump;  in  many  cases  but  efficiency   for  the  pump  of  somewhat)ver -; 

one  well  is  sufficient.     These  plants  are  quite  P*""  '^^"''-  ] 

similar   and  comprise  two  types.     One  is  the  The  cost  to  the  company  of  install;  a  ; 

direct    connected    motor-pump,    in    which    the  of    this    sort,    including    the    hangingbf  t 

motor  and  single  stage  centrifugal  pump  are  transformers    and    making   all   conncoiis 

mounted  together  on  a  comon  cast  iron  base,  about  $7.5.     Table   I  is  a  list  of  matial  r 

the  unit  being  placed  at  the  bottom   of  a  pit  costs  of  a  standard  pumping  equipmt. 
at  practically   the   standing   surface  of   water.  The   deep   well   pumps   are   of  theiluneer 

The   other    form   is,   as   a    rule,   more   or   less  type,  the  pump  cylinders  being  plac.  ir  . 

temporary  in  character  and  consists  of  a  cen-  well  below  the  water  surface.    The  ; 

trifugal  pump  with  vertical  shaft,  placed  in  a  operated    with    a    vertical    motion   li 

sump   at   the   water   level,   the    driving    motor  crank    or    walkmg-beam,    which    m  atn 

being  belted   to   a   pullev  on   the  pump   shaft.  moved    m    its    reciprocating    motion  tot, 

A  typical  farm  equipment  of  the  first  named  crank  mounted  at  the  end  of  a  conn  -s    .: 

class  consists  of  a  concrete-lined  pit,  8x12  ft.,  To    this    counter-shaft    is    belted   their    re 

with  8-in    walls,  in  which  are  imbedded  steel  motor.      The   whole   is  enclosed  in  aur  \e 

I-beams    with    L-braces    for    stififness.       The  wooden  house.     One  of  these  pumps  i  r  ;.ii- 

floor    of   the   pit   is   27    ft.   below   the   ground  son  operates  a  well  175  ft.  deep;  the  jt.,r  is 

surface     There  are  two  wells  4  ft.  apart  open-  a  Westinghouse.  type  CCL,  40  h.p.    T  pump 

ing  into  this  pit  and  between   them   is  placed  delivers  61  miners'  inches   (statute)  (water, 

the   pumping  unit  which  consists  of   a  West-  equivalent  to   a  flow  of  1 :22  cu.  ft.  !r  sec- 

intrhouse    ''O-h     p     -S-phase    induction    motor.  3nd.     This  will  irrigate  320  acres  ofand  at 

direct  connected  to  a  No.  6  centrifugal  pump.  the   plant   level.     The   power  bill  amnl!  to 

Over  the  pit  is  erected  a  neat  wooden  house  $5  per  acre  per  year,  allowing  1  mins'  inch 

which  contains  the  controller,  switch  and  me-  to  the  acre  and   four  irrigations  per  at. 
ter      The  pole  structure  nearby  carries  three  At    the    Alpaugh    colony    pumps,   tiU! 

TVz-kw    6600/440-volt  transformers,  these  are  miles    northwest    of      Bakersfield,  th;    a:, 

star    connected    on    the    primary    side    to    the  seven  wells.     Each  of  these  wells  is  unped . 

lOOnO-volt  lines      In  providing  service  of  this  with    a   unit  comprising  a  20  h.  p.    h:  ' - 

order,    the   company   assembles    and    arranges  motor  driving  a  7  to  8-in.  centnlii- 

T\BLE  I— LABOR  AND  MATERIAL  FOR  EQUIPMENT  FOR  INSTALLING  ELECTRH.t.  .,- 

TORS    AND   TRANSFORMERS. 

Size.     Amount.     Cost  Size.        Amount.   Co?i 

^^f-e^fUoo-voits::::::::;:::::       i^     \     Mg       «:      \     1 

Pole   Style  D  2  1.60  Style  D  2            1.60 

Crossarms     Sty  e  G  2  1.60  Style  G  2            ;.6« 

Crossarms     . . Silu.  6  09  y2x3%  6               09 

Lag  screws  and  washers %x3%  b  .u»  y|^^^ 

%"xl6"  bolts  and  washers %xlb  4  .6U  ^iio 

%"xl4"  bolts  and  washers %xl4  2  .14  %xl4  ^ 

%"xl2"  bolts  and  washers %xl2  2  .14  %xl^ 

Sets    6.600     volt    line    fuses    complete  ;,,„ 

(warning- signs)    »«'  ^  ■w.  V  3 

r  blocBis    .     J„  I  fi  2"  2            i 

Type  A  condulets %„  ^  .64  i  | 

Tvpe  B  condulets %„  ^  -'^  i„  , 

Type  F  condulets |*„  1  -^^  |»  J 

Conduit  ells   |„  «  ;^^  |»  jj 

Conduit  straps    ^„  '^%  „«  2"  2 

Conduit  ground  clamp %  „  -,  _■„  ,,.  on.           ;, 

Conduit    iv-    •; %  1  400  "'xe-           1 

Angle  iron  frame  and  board ^„  i  »•""  -^           3,4. 

14"  sheet  asbestos %  2x4  .3d  ^           0^ 

3  P.  S.  T.  switch,  250  v.,  and  screws...  "" -^ 

3  P.  D.  T.  switch.  250  v.,  and  screws...  25  A  1  1.1s 

Fuse  block,  3  p..  250  v.,  and  screws. ...  2d  A  2  -SO  160  A            1 

Cartridge  fuses.  250  V.   (running) 10  A  3  .4d  So  a            |             ^ 

Cartridge  fuses.  250  v.   (starting) 20  A  o  .66  ^^=""1.0        300'           3J.™ 

R.  C.  D.  B.  flexible  cable .,  3A          12'  •" 

Primary  fuse  wire ^A  12  .05  3  A 

R.  C.  D.  B.  wire No.  10  300  4.14  ,„ 

10.000  volt  insulators 1^  ^-J"  ^              .K 

2,000  volt  insulators 1^  .•»°  „„              jj             3,20 

Standard  iron  pins 8             Ij  ^f"  "                "               .16 

Locust  pins    »  •,,;  3,              ir             ■« 

Black  pipe   ^            l»  -l?  ^               1              .J5 

Guy  boxes    „]  ,-i2  21             '»' 

Pole  steps  "  1.05  ^               50 

Lbs.  solder   J  ii  1                ■;) 

Gal.  gasoline  ,          *,  ;J„  ^.-         20' 

Loom c  ic.r?"       ia  12  5-16x3"      IS 

Porcelain   tubes    5-16x3         18  .1-:  »  i"*^        j^ 

Porcelain   tubes    „  „.  '             u 

Lbs.    solder   paste *  "J  3 

Rolls  friction  tape ^  -^^  j 

Rolls  rubber  tape i'-.:;-  ,n'  9'%i.  30'       „„ij; 

Conduit  box  and  nails  (to  fit  conduit).  30  „2-85  i,037.1I 

Total  cost  of  material liiu.bs  j  ^^^ 

Overload  and  low  voltage  coils 

Team     J  •>0  00  ' 

Labor    *  -""" 

Hotel  expense   

R.  R.  fare  and  traveling  time 

Total  cost   

J^Jote.-Prices   on    motors    include    sliding   base   and    pulley   and   OB   motors  over^6.j«gi,j 
pensators.     Low  voltage   and   overload   coils   extra.    Prices  are  approximate  f.  o.  9.  ca* 
are  subject  to  change. 
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limp  delivers  1,500  gals,  per  min.  into  a 
n  canal.    This  carries  the  water  eleven 

0  Alpaugh  colony,  where  it  is  raised 
by  a  50  h.  p.  motor-pump  into  dis- 
g  canals  and  thereby  does  duty  in  irri- 
SfiOO  acres  of  what  is  now  most  pro- 
land.     The  cost   of  this  irrigation  to 

jnists  is  $1.25  per  acre  per  year, 
■ry    interesting    use    of    water    from    a 
limping  plant  is  illustrated  in  an  orange 
lear  Porterville.  on  which  the  Skinner 

of  overhead  irrigation  is  used.  In 
item  galvanized   wrought   iron  pipe  is 

through  the  tops  of  the  orange  trees, 
)f  pipe  for  every  other  row  of  trees; 
pported  8  ft.  above  ground  on  4x4  in. 

1  poles.     Suitable  valves  are  provided 

water  may  be  supplied  to  any  row  of 

will  and  the  joints  are   so  arranged 

line  of  pipe  may  be  turned  to  throw 

.y  in  any  direction  desired  with  refer- 
wind  and  sun.  Holes  for  the  nozzles 
led  in  the  pipe  every  four  feet  and  %- 
IS  nozzle  bushings  are  screwed  into 
oles.  These  nozzles  are  drilled  in 
:cs,  depending  upon  the  amount  of  irri- 
desircd.  the  smallest  hole  being  not 
rger  than  a  horsehair. 
■  ranch  in  question  the  equipment  on 
icre  sidehill  tract  is  180  ft.  of  1%-in. 
ed  pipe.   180  ft.   IV*   in.,   170   ft.   1   in. 

ft.  of  %  in.  The  lift  of  the  sidehill 
The  well  supplying  water  for  this 
on  develops  10  miners'  in.  of  water, 
iind  that  it  is  possible  to  irrigate  30 
a  time.  The  system  cost  $150  per  acre 

outside  of  the  cost  of  pump  and  well 

umping  plant  is  40  h.  p.  induction 
rcct  connected  to  a  centrifugal  pump 
:  the  bottom  of  a  stave  line  pit  22  ft. 
e  ground  surface.  The  actual  power 
to  deliver  100  in.  of  water  is  34.92 
le  power  bill  for  irrigating  155  acres 
sent  installed  is  $144  per  month.  This 
n  probably  be  lessened  as  the  cquip- 
ncreased  and  the  plant  becomes  more 
lized. 


aintenance    of    Open    Drainage 

Ditches. 
I  nance  problems  have  received  far  less 
iition  in  the  design  and  execution  of 
I    ditches    than    their    importance    de- 
'Some  of  these  problems  and  their  so- 

e  considered   in   a  paper  before   the 

igineering    Society    by    A.    P.    Smith. 
I  engineer,  of  Ft.  Dodge,  la.    We  give 

ance  of  this   paper  in  the   following 

icient  velocity  or  volume  of  flow  can 
•ocured  to  give  the  water  a  silt  car- 
i'acity,  wc  know  that  the  silt  will  in- 
;  lodge  in  die  channel  and  eventually 
/hen  we  have  not  the  available  fall, 
Y  that  the  water  will  deposit  siltage, 
j;est  efforts  must  be  to  see  that  the 
jo  constructed  and  so  protected  as  to 
tarth  from  caving  or  being  washed 
1  hannel. 

I  were  taken    in    Webster    County   in 

'•  some  60   miles   of   ditch   that   had 

:|5tructed    in    1005    and    1906.     These 

I  id  bottom  width  varying  from  4  to 

jades  from  1.5  to  10  ft.  to  the  mile, 

lall  supposed  to  have  been  constructed 

■J  berms  and  1  to  1  side  slopes.    They 

llhad  a  minimum  cut  of  approximately 

1;  levels  showed  that  where  the  area 

i  .-as  some   16,000  to   19.000   acres   or 

l  main   ditch   was  self-cleaning   with 

:'.2  ft.  to  the  mile.     On  one  main  out- 

ijwith  a  tributary  watershed  of  some 

^es.  the  drain   had   been   deepened   a 

cjs  by  erosion.     The  fall  was  2  ft.  to 

1'   We  found  that  drains  with  tribu- 

afsheds  of  about  2,000  acres  were  not 

ng  at  less   than  some  5   ft.   to   the 

^jth  lesser  grades  and   the  same  size 

iltage  rapidly  increased  till  at  grades 

)  the  mile  we  found  an  average  of 

.  of  siltage,  and  with   1.5  ft,  to  the 

uch  as  3  ft.  of  filling  in  the  drains, 

ely   destroying   their   usefulness.     .\ 


4-ft.  grade  required  some  4.000  acres  before 
It  became  self -cleaning.  A  3-ft.  grade  did 
not  seem  to  be  self-maintaining  with  a  water- 
shed area  of  less  than  some  6,0U0  to  7.000 
acres. 

These  deductions  are  at  best  only  approx- 
imate. Each  engineer  has  a  different  prob- 
lem. Soil  and  run-otT  conditions  vary  so 
greatly  as  to  make  rules  impossible.  There 
was  little  sand  or  loose  clay  on  the  above 
work.  The  lines  were  constructed  almost  al- 
together through  soil  which  consisted  of  some 

3  ft.  of  heavy  black  loam,  and  approximately 

4  ft.  of  a  tough,  ordinary  yellow  clay,  under- 
laid with  blue  clay  and  some  hardpan. 

Certainly,  the  correct  design  and  location  bv 
a  competent  engineer  has  much  to  do  with 
the  life  of  open  drains.  The  specifications, 
the  careful  planning  of  grade-lines,  the  con- 
sideration of  life  and  efficiency  without  over- 
stepping the  bounds  of  economv.  all  these  are 
of  the  utmost  importance.  Yet  we  cannot 
give  the  drains  self-maintaining  grades  if  the 
fall  does  not  exist.  We  can  only  do  our  best 
to  have  the  work  so  constructed  and  so  main- 
tained that  the  siltage  will  be  reduced  to  the 
minimum,  and  the  time  of  cleaning  deferred. 

The  manner  in  which  the  slope  of  an  open 
drain  is  dug  is  of  paramount  importance. 
Certainly,  one  does  not  expect  a  "sand-pa- 
pered" slope,  but  it  is  possible  to  avoid  the 
vertical  banks  and  the  over-hanging  sods 
which  so  soon  cave  into  the  channel  and  per- 
haps do  more  to  lessen  the  life  of  a  drain 
than  siltage  from  any  other  cause.  It  is  very 
easy  to  destroy  the  slope  in  the  careless  han- 
dling of  the  floating  dredge. 

It  is  when  the  dipper  is  run  out  as  far  as  it 
will  reach  that  the  slope-line  is  destroyed. 
For  then  the  bucket  is  even  with  or  actually 
beyond  a  vertical  line  dropped  from  the  outer 
end  of  the  boom,  and  as  the  bucket  is  drawn 
up  the  slope-line  the  pull  is  straight  up  or 
sometimes  slightly  back  for  the  last  few  feet. 
The  runner  must  overcome  his  inclination  to 
reach  and  take  out  every  bit  of  earth  possi- 
ble before  moving  up.  Kspecially  reaching  to 
the  limits  ahead  on  the  slope-line'  Personallv. 
I  like  to  see  the  dredge  so  operated  that  the 
face  is  dug  in  almost  a  semi-circle  with  the 
cutting  edge  leaving  the  water  at  all  points 
on  the  face  at  the  same  distance  from  the 
center  of  the  circle  or  turn-table.  It  is  true 
that  this  method  leaves  a  somewhat  corrugated 
slope,  but  a  very  excellent  one  at  that. 

Next  in  importance  comes  the  berm.  Ragged 
slope-lines,  a  berm  covered  with  scattered 
earth,  a  berm  broken  on  the  edges  by  the 
spuds,  or  one  on  wdiich  the  roll  from  the  dip- 
per has  been  left,  all  do  much  toward  caving 
and  the  rapid  siltage  of  the  drain. 

It  is  a  very  easy  matter  for  a  dredge  to 
leave  the  berm  clean  from  the  slope-line  to 
spoil  bank  practically  free  from  roll  and  drop- 
pings. Each  time  just  before  the  teat  pulls 
up  this  cleaning  should  be  done.  Most  run- 
ners accomplish  it  very  qukkly  and  efficiently 
by  dropping  the  heel  of  the  bucket  to  the 
berm  on  the  edge  of  the  drain  and  then  with 
the  bucket  resting  on  the  berm,  hy  shoving  the 
dipper  out  to  the  spoil-bank  on  eitticr  side, 
pushing  the  roll  ahead  of  it.  If  this  is  done 
at  three  or  four  points  on  each  side,  each 
time  before  the  boat  pulls  up,  an  almost  per- 
fect berm  is  obtained. 

Some  engineers  are  inclined  to  minimize 
the  importance  of  a  clean  berm.  The  great- 
est harm,  of  course,  is  in  the  actual  weight 
of  the  earth  in  the  roll  on  the  edge.  This  is 
almost  sure  to  slide,  carrying  with  it  wnoie 
sections  of  the  side  of  the  drain  which  may 
almost  block  the  channel.  Then,  too,  the  waste 
earth  covers  and  destroys  the  sod  on  the  berm 
so  that  none  is  left  for  a  binder,  as  it  might 
be  called.  A  well-sodded  berm  does  much 
toward   the   prevention   of   caving. 

It  is  necessary  that  the  spuds  have  sufficient 
span  so  as  to  rest  well  back  to  the  spoil-bank 
on  either  side.  If  the  edge  of  the  berm  is 
broken  down  by  the  spuds,  caving  is  increased. 
It  is  the  engineer's  duty  to  see  that  the 
"plant"'  is  so  constructed  as  to  be  capable  of 
properly  handling  the  job.  Good  work  can- 
not be  obtained  if  the  dredge  is  inefficient, 
the   boom   too   short,   or   the   spuds   so   small 


or  of  such  narrow  span  as  to  break  the  berm. 
Locally,  we  have  proven  that  we  can  en- 
force these  specifications  without  any  ma- 
terial decrease  in  the  monthly  yardage  or 
increase  in  contract  prices.  1  have  invariably 
found  the  contractors  and  their  foremen  will- 
ing to  co-operate  with  the  engineers  in  im- 
proving the  work.  In  fact,  most  of  the  knowl- 
edge that  1  have  gained  as  to  the  possibilities 
of  the  floating  dredge  when  properly  handled. 
has  been  obtained  from  the  contractors  them- 
selves. 

In  designing  a  drainage  system,  provision 
should  be  made  to  care  for  the  surface  water 
that  must  enter  and  drop  into  the  drain.  We 
have  successfully  used  three  methods. 

One  consists  of  a  large  concrete  wier  or 
spillway,  built  into  the  side  of  the  drain. 
This  is  used  where  a  creek  with  a  consid- 
erable tributary  shed  enters  and  drops  into 
it.  We  have  constructed  three  such  spillways 
in  the  past  year  and  find  them  efficient.  These 
contained  some  25  cu.  yds.  of  concrete  each, 
which  cost  the  drainage  district  $8.50  per  yd. 
They  were  constructed  under  special  contract. 
At  other  points  where  large  tile  lines  were 
designed  to  enter  the  drain  and  where  the  trib- 
utary watershed  was  such  that  we  expected 
a  heavy  surface  run-off,  we  have  designed  a 
spillway  over  the  tile  bulkhead. 

The  method  which  we  have  recommended 
most  extensively  in  combined  tile  and  open 
drainage  districts,  is  to  make  provision  in  the 
last  few  feet  of  each  tile  line  for  the  carry- 
ing of  additional  water,  and  to  construct  an 
open  inlet  into  the  tile  line  immediately  out- 
side of  the  waste-bank.  .At  many  points  where 
tile  lines  were  not  contemplated  when  the  ditch 
was  first  planned,  we  have  recommended  stub 
tile  lines  to  a  point  outside  the  spoil-bank 
with  inlets  for  storm  water.  These  stubs 
are  so  designed  as  to  be  sufficient  in  size  and 
depth  for  outlet  for  future  and  more  com- 
plete  tile   systems. 

The  law  should  be  strictly  enforced  as  to 
obstruction  in  the  drain,  placing  bridge-piling 
in  same,  allow^ing  cattle  to  cross  in  the  chan- 
nel, and  in  allow-ing  property  owners  to  bring 
in  improperlv  protected  tile  laterals  or  to 
cut  unnecessary  overflow  channels  through  the 
waste-bank.  All  of  these  must  be  watched. 
The  township  should  co-operate  with  the 
drainage  district  and  place  culverts  through 
the  waste-banks  in  the  highway  ditches.  Each 
small  chance  for  siltage  should  be  guarded 
against.  A  slight  bar  caused  by  the  wash-in 
of  a  4-in.  tile  may  cause  silt  deposits  on  a 
.flat  grade  aggregating  hundreds  of  cubic  vards, 
and  siltage  once  in  a  drain  is  only  removed 
at  a  great  expense. 

In  connection  with  our  work  this  past  vear 
we  have  had  occasion  to  make  a  careful  in- 
vestigation of  the  costs  and  methods  of  clean- 
ing siltage  from  open  drainage  ditches.  The 
amount  of  information  to  be  had  is  very  small. 
In  some  cases  where  drains  were  short  and 
recently  silted  the  cleaning  was  accomplished 
bv  dragging  some  instrument,  such  as  a 
threshing  machine  cylinder,  up  and  down  the 
channel  during  time  of  flood.  The  siltage, 
when  loosened,  being  carried  out  by  the  water. 
This  is  only  possible  where  drains  have  an 
exceptional   fall.     The  cost  is  nominal. 

.\  sand  pump  mounted  on  a  light  draft  barge 
and  operated  by  a  gasoline  engine  has  been 
used.  This  machine  works  down  stream  from 
the  upper  end.  can  remove  siltage  only  and 
reijuires  considerable  water.  I  have  not  been 
able  to  obtain  cost  data  for  same. 

.•\n  orange-peel  bucket  operated  by  a  steam 
engine  working  from  the  top  of  one  waste- 
bank  has  been  successfully  used  on  several 
drains  in  Calhoun  and  Pocahontas  counties. 
This  machine  is  quite  efficient  in  removing 
siltage  only  fnmi  the  channel  of  the  drain. 
The  cost  has  averaged  30  cts.  per  cu.  yd.  for 
removing  2  ft.  of  silt  from  4  to  10-ft.  bottom 
widths  and  slightly  less  for  greater  widths  and 
depths. 

The  drag-line  machine  has  also  been  used 
at  about  the  same  cost.  This  offers  some  ad- 
vantages in  the  wav  of  being  able  to  trim  un 
the  banks,  I  believe  that  the  drag-line  is  one 
of  the  most  efficient  machines  for  cleaning 
purposes.      It   operates    from    the   top   of   one 
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waste-bank.  With  both  the  drag-hue  and 
orange-peel  the  yardage  cost  has  inchided  the 
cost  to  the  contractor  of  levehng  down  one 
of  the  waste-banks  sufficient  for  the  machine 
to  travel  over  it. 

When  only  1  to  L'  ft.  of  siltage  are  in  the 
channel  a  floating  dredge  is  almost  impos- 
sible. It  is  usually  impractical  to  dam  the 
channel  on  account  of  possible  damages  to 
property  owners,  so  that  the  floater  must  cut 
below  grade  to  get  through.  Contracts  have 
been  let  as  high  as  50  cts.  per  cu.  yd.  for  work 
done  in  this  way.  When  the  channel  is  silted 
to  the  extent  of  3  to  5  ft.,  a  light  draft  dip- 
per dredge  is  an  excellent  machine.  It  can 
lower  the  grade,  trim  up  banks  in  good  shape, 
and  if  yardage  for  one  equals  some  50,000  cu. 
yds.,  the  work  can  be  done  for  19  to  25  cts. 
If  the  drain  is  almost  entirely  fdled  or  if  it 
is  proposed  to  so  enlarge  the  same  as  to  give 
heavy  yardage,  we  may  expect  much  the  same 
prices  as  in  ordinarv  new  work.  It  will  be 
found,  however,  that,  with  correct  specifica- 
tions and  with  careful  construction  and  pro- 
tection of  even  our  flat  grade  open  ditches, 
the  siltage  will  be  so  slow  as  to  defer  time 
of  cleaniu'T  for  many  years. 


Two  Suggested  Improvements  in  Pub- 
lic Drainage  Work. 

The  piecemeal  planning  i>f  <lrainage  work 
has  resulted  in  certain  evils  which  are  receiv- 
ing an  increasing  amount  of  discussion  by 
drainage  engineers.  There  is  also  more  at- 
tention being  given  now  than  formerly  to 
problems  of  up-keep  of  drainage  systems. 
These  two  features  are  discussed  briefly  in  a 
paper  by  G.  V.  Skeels  before  the  Iowa  Engi- 
neering Society.  .\n  abstract  of  tliis  paper 
follows  : 

It  is  a  common  and  neculiar  custom  to  he- 
gin  a  system  of  pulilic  drainage  at  the  source 
or  fountain  head  of  a  small  stream  and  by 
the  construction  of  new  channels  and  dikes 
greatly  increase  the  gathering  capacity  of  the 
stream  while  the  main  channel  is  left  un- 
touched. If  the  same  methods  were  used  in 
constructing  a  building  and  we  began  at  the 
roof    and    worked    down    part    way    and    then 


stopped  what  a  peculiar  looking  affair  it  would 
be.  The  various  boards  of  supervisors  are 
not  wholly  responsible  for  this  condition  of 
affairs  biU  could  relieve  it  in  a  large  measure 
l)y  joining  with  the  boards  of  adjacent  coun- 
ties, which  they  often  do,  and  make  the  sys- 
tem more  complete. 

It  occurs  to  me  that  a  better  way  to  handle 
these  public  drainage  problems  would  be  for 
tlie  state  to  have  charge  of  them  and  appoint 
a  supervising  engineer  for  a  district,  composed 
of  several  counties,  to  plan  the  main  ditches 
for  each  watershed.  The)'  should  then  be 
constructed  in  their  proper  order.  The  logical 
way  to  plan  a  drainage  system  would  be : 
First,  taking  the  entire  area  in  the  watershed 
to  plan  an  adequate  outlet  to  take  care  of  the 
water  after  it  is  collected;  and,  second,  to 
provide  a  proper  system  of  laterals  to  collect 
the  water.  The  actual  work  of  construction 
could  be  carried  on  by  the  various  counties 
under  their  own  engineers.  The  present  meth- 
od seems  to  be  to  collect  the  water  and  dump 
it  into  some  poor  little  creek  that  under  nor- 
mal conditions  is  working  overtime,  and  cause 
it  to  overflow  on  some  poor  unfortunate 
farmer  who  happens  to  be  farther  down 
stream. 

Tlie  proposed  state  supervision  would  re- 
quire that  the  main  outlet  channels  be  con- 
structed first  and  the  cost  thereof  assessed 
to  the  entire  watershed  in  proportion  to  the 
l)enefits.  It  quite  frequently  happens  in  drain- 
age systems  that  the  maximum  benefit  is 
reaped  by  tlie  upper  end  of  the  district  and 
the  maximum  cost  is  providing  a  proper  out- 
let, and  for  this  reason  the  latter  is  often 
omitted. 

.\nother  phase  of  drainage  work  that  should 
be  given  considerable  study  is  the  advisability 
of  using  tile  to  take  the  place  of  open  ditches 
for  lateral  work.  There  are  many  places 
where  this  cannot  be  done  on  account  of  the 
large  amount  of  flood  water  that  often  comes 
to  the  ditch  after  a  heavy  rainfall.  If  the  lat- 
eral drains  a  flat  country  of  the  local  rainfall 
only,  then  tile  is  no  doubt  a  success  and  worth 
the  increased  cost.  In  the  use  of  tiling  for 
drainage  work,  care  is  necessary  in  the  selec- 
tion of  tile  for  quality,  and  in  the  proper  lay- 
ing, and  also  in  the  proper  protection.     When 


these    fundamental    things   are  donethe  1 
eral  has  the  advantage  of  having  a  .5  J 
channel    at    all    times    and    a   permaLt      ■ 
It  also  gives  to  the  adj'"    ""'" 


form  grade. 


a  permanent  outlet  for  its  tile  drair 
efficiency  of  tile  laterals  can  be  inc 
providing  storm  water  inlets  at  the 
and  thus  getting  the  maximum  tic 
tile  sooner  than  would  occur  natural 
inlets  must  be  constructed  in  such 
as  to  protect  the  tile  from  rubbish 
A   cheap   and   satisfactory   inlet  cani'e  ZL 
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by   filling  the   trench  over  the  tile 
cobs,  screened  gravel  or  crushed  stiie'for'" 
few  feet  in  length.  ]'       ' 

The  difficulty  with  open  ditche'on  flat 
grades  is  that  a  small  ob.struction  iiLufficiem 
to  stop  the  flow  and  allow  the  mmto  settle 
so  that  rubbish  soon  accumulates  antjhe  ditch 
is  soon  out  of  repair.  The  admiss:!  of  the 
discharge  from  open  ditches  over  ^  hanks 
of  the  lateral  is  another  cause  o;trftuble 
These  little  waterfalls  scour  out  t  bottom 
of  the  lateral  and  cause  a  mud  bate  form 
immediately  below,  which  acts  as  dam  to 
catch  rubbish  and  mud.  A  cure  fothls  evil 
would  be  to  require  that  all  surfa  ditches 
discharging  into  the  lateral  shou'  do  so 
through  a  tile  entering  the  ditch  neahe  bot- 
tom and  discharging  in  the  directi  oi  the 
flow  of  the  lateral.  During  the  p;;  vear  1 
have  had  charge  of  the  cleaning  iit'  of  a 
lateral  ditch  that  was  made  five  ars  am 
and  that  had  experienced  the  evils  ;nlione(l 
above.  The  cost  to  the  district  waislliiii  per 
mile.  This  expense  was  largely,  bi  not  en- 
tirely, due  to  obstructions  that  hadollected. 

I  have  examined  ditches  during  hi  lost 
year  that  were  dug  about  five  ycang 
found  them  entirely  filled  with  oT  .  : 
and  weeds  that  had  drifted  in  fro  the  ad- 
joining fields,  and  nobody  was  heldesponsi- 
ble  for  this  condition.  It  would  a  long 
step  in  the  right  direction  if  the  couy  boards 
would  appoint  a  supervisor  of  diies  and 
have  him  inspect  them  regularly  id  keep 
them  free  from  obstructions.  He  shld  con- 
trol the  construction  of  all  bridge;  11  .crls, 
and  tiling  inlets  that  might  affect  t  diicnes 
and  prevent  or  correct  any  abuse  oirivilege 
by  the  adjacent  land  owners. 
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Methods    and    Cost    of    Constructing 

Wooden    Towers    for    a    High 

Tension  Transmission  Line  25 

Miles  Long. 

The  method  of  constructing  the  60,000  volt 
Mooden  tower  line  of  the  California-Oregon 
Power  Co.,  which  involved  several  interesting 
and  novel  features,  is  described  by  Mr.  O.  G. 
Steele  in  the  "Journal  of  Electricity  Power  and 
Gas"  for  May  4,  1!U2.  The  details  of  the  tower 
are  shown  by  Fig.  1.  Spans  vary  from  450  to 
1,000  ft.,  one  span  being  l,4(i5  ft.  across  Jen- 
nie Creek  canyon. 

Cast  iron  anchor  plates  were  used  in  the 
foundation  work  while  .'i!  in.  channel  iron  was 
employed  for  the  cross-arms.  These  arms  are 
1(1.6  ft.  long  and  are  painted  with  P.  &  B. 
paint  to  prevent  rusting.  Angle  iron  2%x2V4 
ins.  was  used  to  bind  the  poles  to  the  concrete 
bases  shown  in  the  illustration.  Insulators  of 
the  Locke  suspension  type  are  employed.  Each 
insulator,  composed  of  three  units,  clasps  the 
conductor  by  means  of  a  straight  line  clamp. 
.'\t  the  point  where  angles  are  necessary  in  the 
transmission  line  four  units  are  employed  in 
the  insulator.  1 

Every  fifth  tower  is  so  constructed  as  to 
take  up  the  strain ;  at  these  strain  towers  four 
anchors  are  employed  with  guy  wires  crossed, 
while  for  standard  towers  only  two  anchor 
plates  are  employed. 

The  raising  of  the  towers  proved  an  inter- 
esting problem,  due  to  the  roughness  of  the 
country.  While  the  hillside,  composing  a  por- 
tion of  the  transmission  line,  made  only  one 


method  applicable,  it  was  not  at  all  times 
practicable  to  deliver  the  tools  required.  A 
crew  of  12  to  15  men  was  employed. 

The  poles  were  first  placed  on  supports 
about  7  ft.  above  the  ground.  The  guy  wires 
were  next  passed  over  the  fork  and  with  the 


-4(7    -^ 4-0 », 


Angle  Iron 

.-uj     Anchoi\Bolt ^^        r'j'ul    f 
Anchor  Plafe  B  under'^-"^"^ 

5round    '  EngiConfg 

Details  of  Wooden  Tower  for   High  Tension 
Transmission    Line. 


aid  of  a  block  and  tackle  the  poles  »e  pulled 
into  place,  during  which  process  ;n  with 
pike  poles  guided  the  poles.  After le  poles 
were  set  on  their  bases  the  guys  w:  pulled 
through  the  eye  of  the  anchor  rod  d  ligbt- 
ened  by  hand,  and  another  crew  foll'ing  1"' 
the  guy  wires  in  final  taut  conditior 

Later  in  the  progress  of  the  wc)  it  »as 
found  that  a  horse  could  be  used  tcalse  the 
towers  and  this  method  proved  safartory. 
As  many  as  25  of  these  towers  m.ibt  thus 
raised  in  one  day.  Referring  to  he  guy 
clamps,  the  ordinary  three-bolt  galva:ed  type 
was  employed,  but  in  the  future  fhewiliina- 
tion  clamp  Will  replace  the  three-boliesign. 

An  average  of  ten  towers  per  le  w'/' 
necessary  in  the  construction  of  theansmis- 
sion  line,  although  this  varied  movhat 
wherever  rolling  country  prevailed.  Thus  ijj  ■■ 
crossing  canyons,  spans  were  mad  ol  lUli 
length  in  most  cases. 

The  cost  of  construction  is  estini  d  if'i" 
the  unit  costs  to  be  about  as  giveri  I  ' 
I,  assuming  10  towers  per  mile: 
TABLE    I.— AVERAGE    COST    PEU  ll"- 

WOOD   TOWER   TRANSMISSION  IM- 
10  TOWERS  PER  MILE,  24.6  MBi^ 

Materials: 

Wire  3  No.  2  copper,  3,242  lbs !"■' 

Wire  2  No.  9  iron.  1,053  lbs ! 

Insulators,  100  suspension  units • 

33  suspension  eyes   ; 

7  strain  clamps    .' 

30  straight   line   clamps •    ■' 

Channel     iron    arms,     10    sets    01  < 

2.132  lbs ;,     1,1 

.'^ngle  iron,  338  lbs ,•;       jsJ. 

Cement,    4.35  bbls ''•' 
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6.3   23  1.57 

ane  insulators.  21  No.  26 03  1.05 

ne  hardware — 

Its    %xs   in OSS  20.00 

Its.    ^il^    in 036S  7.72 

bolt  \-in.  guy  clamps 131  7.55 

-in.  thimbles 0312  1.56 

3i-in.  strain  guy  cables...     .016  40.00 

y  rods.  V.  in-  x  6  ft 36  9.00 

1    anchor    plates 03658  16.3B 

;0  40-ft.  red  tir 1.629  32.5,S 

of    »-ay.    average    cost    of 

ini;    16.S:. 

>utlit  and  tools,  proportional 

>er  mile 20.00 

al  materials    $896.7S 

r: 

ng  right  of  way $  64.00 

i;  right  of  way 14S.20 

gging.   20   foundation   holes,   2   ft. 

and  25  guy  holes,  5  ft.  deep 79.00 

6.95 

framing.   10  towers,  at  $2.29 22.90 

e.    including   cost    of    teains,    hay 
rain;  20  poles,  average  2  miles,  at 

60.74 

verage  cost  per  mile 20. .Si 

I  iron  arms,  including  painting...  14. 5o 

tion  materials   25. So 

.")  foundations  (cone),  at  $5.51..  110.20 

;0  towers,  at  $.i..i3S 110.76 

trSnging    3    copper    transmission 

Iron  telephone 73.60 

blacksmithing,  coal  and  labor...  10.00 

use  man    4.00 

?eping  and    books 14.00 

tendence    28.50 

"r $    783.66 

'is: 

se.   moving,   depreciation   in 

•nance  of  automobile i      86.00 

ccok  house  after  serving  14,930 

at  35  cts 7  55 

ing.    repairing    and    distributing 

ial  for  future  repairs 25.80 

J   miscellaneous    j    119  36 

Id  total    1,799.80 

lethods  of  Constructing  Railway 

bankment  Over  Soft  Ground. 
(  Staff  .\rticle.> 

iterestiiig  comparison  of  inethods  of 
I  ting  railway  embankments  over  soft 
MS  furnished  by  recent  Canadian  Pacific 
I  k  across  the  muskegs  of  Canada  and 
ionstruction  of  the  relocated  line  of  the 
R.  R.  across  some  of  the  nearby  bot- 
I  ds  of  the  Isthmus.  .\t  Panama  the 
:  adopted  was  to  counterweight  the  soft 

on  each   side   of   the   embankment   to 
lit  from  swelling  up  and  permitting  the 

nent  to  sink ;   in   Canada  a   rock   cm- 
(it   was   filled    across   the   soft   ground 

wed  to  sink  to  form  a  solid  core  for 


oy  a  spongy  mass.  Superficially  these  muskegs 
have  much  the  appearance  of  ordinary  upland, 
but  the  soil  will  not  carry  load  such  as  rail- 
way embankment. 

Figure  1  shows  the  method  of  embankment 
construction  across  muskegs  as  described  by 
Mr.  O.  II.  Oxley  in  a  paper  before  the  Cana- 
dian Society  of  Civil  Kngincers.  Briefly  a 
rock  pile  is  carried  across  the  muskeg.     This 


rivers.     The  following  tabulation  gives  the  di- 
mensions of  the  four  embankments: 

Fill.                             Length.  Height.  Cu.  yds. 

Quebrancha    1.704             71  S40.403 

Brazo     4,282             60  1.598.938 

Baja     1,490            67  570.925 

Galun    5.4,58            62  937.23S 

Considerable  trouble     was     encountered     in 
making  ihe  embankments  at  Quebrancha  and 


400- 


Upheaved  by  Wei^f 
■-ofrill 


Fig.  2 — Sl<etcii  Showing   Method  of  Making   Railway  Embankment    Over    the    Queorada- 

Baja    Battern    at    Panama. 


rock  gradually  cuts  through  the  soft  material 
and  sinks  to  solid  bottom.  Meanwhile  it  is 
filled  out  with  earth  as  shown.  The  purpose 
of  the  rock  fill  is  to  get  a  material  heavy 
enough  to  sink  vertically  by  cutting  through 
the  soft  mattress.  When  earth  alone  is  used 
it  is  very  likely  to  shift  laterally  and  assume 
other  irregularities  which  consume  an  un- 
necessary volume  of  material.  Referring  to 
this  method  Mr.  Oxley  says: 

The  general  mode  of  procedure  was  to  make 
the  rock  only  about  a  third  of  the  embank- 
ment, as  this  quantity  of  rock  would  have  suf- 
ficient weight  to  cut  its  way  vertically  through 
the  mattress,  and  as  soon  as  bottom  was 
reached  the  remainder  could  be  made  by  train 
filling.  The  efficiency  of  this  method  of  forcing 
the  sink  holes  through  is  shown  by  the  fact 
that,  train  filling  once  completed,  the  percent- 
age of  derailments  has  been  at  least  as  low  on 
this  new  road  bed  as  on  that  of  sections  20 
years  old  or  more.  This  brings  up  an  impor- 
tant question.  If  the  intention  is  to  have  the 
weight  of  the  rock  cut  its  way  through  the 
mattress,  and  as  it  is  only  when  it  has  done 
so  and  reached  solid  bottom  that  the  earth 
filling  becomes  really  effective,  would  it  not  be 
advisable,  in  some  instances,  before  placing  the 
rock  fill,  to  cut  rigiit  through  the  mattress 
parallel  to  the  center  line,  for  instance,  in  the 
case  of  a  30-ft.  embankment,  to  cut   two  longi- 


Fini5hed  Fill 


Solid  Rock 

Jl — Sketch  Showing  Method  of   Making    Railway    Embankment    Over   Canadian 

Muskegs. 


i:    fill  proper.     The   two   methods  are 
gained  in  detail  b)-  describing  specific 

BiKMEJfT   .ACROSS    MUSKEGS,   CANAU.A. 

I  pical  Canadian  muskeg  is  a  pond 
js  grown  over  with  vegetation  until  a 
'ioi  dead  roots  and  humus  with  plants 
'•bn  its  top  covers  the  original  surface 
•  later.  In  some  cases  the  droppings 
''  "yer  have  filled  up  from  the  bottom 
HOriginal  content  of  water  is  replaced 


tudinal  ditches  40  ft.  apart,  and  thus  allow  that 
whole  section  to  sink  vertically  without  deform- 
ing the  surface  at  the  side?  Almost  every  case 
of  deformi..tion  is  caused  by  the  sand  or  gravel 
fioating  sideways,  and  it  does  not  become  solid 
for  some  time. 

EMB.ANKMENT    .\CR0SS     P.\NA.\I.\    SWAMPS. 

The  relocated  line  of  the  Panama  R.  R. 
called  for  embankments  across  the  valleys 
of    the   Quebrancha,    Brazo,    Baja   and '  Gatun 


Baja.  due  to  settlements.  The  soundings  over 
these  bottom  lands  showed  varying  conditions. 
The  grof.nd  level  at  Quebrancha  is  at  20  above 
sea  level  and  soundings  showed  it  to  be  l-'>tl 
to  18(1  ft.  to  solid  rock.  .•Xt  Baja  from  the 
ground  level  of  f  2.j  it  was  fouiul  to  be  about 
iiO  ft.  to  solid  rock.  The  material  intervening 
is  composed  of  the  softest  clay,  decomposed 
wood  and  vegetation. 

The  method  of  making  these  embankments 
is  illustrated  by  I-"ig.  1.  which  shows  a  sec- 
tion of  the  Quebrancha   Baja  oinbanknurU. 

The  first  deck  of  the  Quebrancha  embank- 
ment was  put  into  ¥.\.  -"lO  and  tilled  well  over 
the  entire  area  out  to  the  •.':1  slope  stakes 
for  the  completed  embankment.  .\  trestle  was 
then  driven  at  El.  TO  and  filling  from  this 
level  was  started  when  a  small  settlement  oc- 
curred, on  the  line  of  the  trestle,  with  a  cor- 
responding upheaval  of  the  iiMtural  ground 
beyond  the  slope  stakes.  Work  of  dumping 
from  the  trestle  was  then  suspended  until  the 
upheaved  ground  was  weighted  down  by  a 
counterweight  fill.  In  this  manner,  by  keep- 
ing a  careful  watch  on  the  settlement  and  up- 
heaval  the   embankment   has   been   completed. 

.\t  Baja  the  \veiBht  of  the  filled  in  earth 
and  rock  has  pushed  away  the  softer  material 
and  settled  nracticnily  to  bed  rock.  .\  heavy 
counterweight  has  been  placed  on  each  toe. 


Method   of    Molding    Reinforced    Con- 
crete Fence  Posts,  Chicago,  Bur- 
lington &  Quincy  R.  R. 

A  reinforced  concrete  post  plant  having  a 
capacity  of  400  posts  per  day  is  being  suc- 
cessfully operated  by  the  CTiicago,  Burlington 
&  Quincy  R.  R.  The  method  of  molding  fence 
posts  at  this  plant  are  outlined  in  a  paper  by 
Mr.  L.  J.  Hotchkiss.  Assistant  Bridge  Engi- 
neer, before  the  \ational  Association  of  Ce- 
ment Users.  It  is  stated  that  while  enough 
posts  have  not  been  made  to  determine  the 
minimum  cost  possible,  it  seems  certain  that  it 
will  be  low  enough  to  compete  with  the  price 
of  cedar  posts.  The  reinforced  concrete  post 
cannot,  however,  be  so  roughly  handled.  It  is 
in  no  sense  fragile  and  has  ample  strength  to 
withstand  all  fence  loads,  but  some  care  must 
be  exercised  not  to  cause  cracking  by  throwing 
about 

Turning  now  to  the  manufacture*  and  use 
of  the  posts,  we  abstract  from  Mr.  Hotchkiss' 
paper  as  follows:  Figure  1  is  a  view  of  the 
post  machine.  The  measurine  apparatus  con- 
sists of  two  hoppers,  one  for  gravel  and  one 
for  cement.  .'\  small  conveyor  underneath  the 
hoppers  feeds  the  two  materials  in  proper  pro- 
portions into  a  small  elevator  boot.  From  this 
it  is  hoisted  by  a  chain  of  elevator  buckets  and 
dropped  into  the  mixer  at  the  top  of  the 
machine. 

The  mixer  is  a  lai-ge  shallow  bowl  with  a 
concave  bottom.  .\  number  of  paddles  rotate 
in  this  l)owl  and  mix  the  concrete,  water  Reing 
sprayed  on  it  from  a  perforated  pipe.  In  the 
bottom  of  the  mixer  is  a  hole  which  is  closed 
by  a   form  of  gate  valve,  and  through  which 
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niR'rcte  is  discharged  into  the  molds  below, 
'iider  the  mixer  is  a  turntable  arrangement 
diieh  h<  Ids  lour  molds  at  a  time.  There  is 
!so  a  jolting  device  .so  arranged  that  as  each 
lold  is  being  tilled  it  is  alternately  raised  and 
ropped    throusrh    a    distarce    of    pirhnps    an 


weather  tl.ey  are  stored  indoors  or  out,  as  may 
be  most  convenient.  They  are  removed  from 
the  molds  a  day  or  two  after  being  made  and 
stored  against  the  heavy  timber  racks  until 
ready  for  shipment  or  until  they  are  strong 
erijugh  til  be  corded  up  in  piles.    For  a  week 


Fig.  1 — View  of  Concrete  Post  Machine. 


nch.    This  tamps  the  concrete  effectually  and 
nsures  a  smooth  linish. 

Two  forms  of  reinforcement  are  used.  The 
jne  which  was  used  last  year  is  made  from 
sheets  of  No.  24  or  No.  -jtj  black  iron.  The 
sheets  are  passed  through  a  machine  which 
:uts  out  half  the  reinforcement  for  a  post  at 
each  pass.  At  the  same  time  long  slits  are  cut 
in  the  iron  and  the  edges  of  the  slits  turned  up. 
Two  strips  of  this  material  are  inserted  in  the 
mold  to  form  the  reinforcement  for  one  post. 
It  has  not  been  altogether  satisfactory,  how- 
ever. If  the  concrete  material  is  a  bit  too 
coarse  it  does  not  run  through  the  slits  readily 
and  the  posts  are  not  well  filled.  The  rein- 
forcement also  has  a  tendency  to  get  out  of 
place  during  filling  and  is  occasionally  found 
to  be  near  the  center  of  the  post  instead  of  at 
the  outside. 

Figure  2  shows  an  improved  style  of  rein- 
forcement now  coming  into  use.  It  is  made 
entirely  of  wire,  each  wire  being  crimped  to 
insure  a  bond  with  the  concrete.  The  material 
is  shipped  knocked  down,  as  shown  at  the  left 
of  the  photograph,  ana  is  quickly  made  up  into 
the  cages  shown  at  the  center.  The  wires  may 
be  of  such  size  as  needed  to  give  th;  reqr.ired 


Fig. 
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3 — Method      of      Fastening      Wire 
Grooved    Posts. 


strength.    The  concrete  plows  around  this  re- 
inforcement without  obstruction. 

As  the  posts  are  taken  out  of  the  machine 
they  are  placed  on  a  push  car.  In  cold  weather 
they  are  stored  in  the  house  for  a  few  days 
before   being    taken    out   of    doors.     In    warm 


after  neing  removed  from  the  molds  thev  are 
thoroughly  wet  down  once  a  day  and  in  sum- 
mer they  are  protected  from  the  sun  by  tar- 
paulins. 

The  methods  of  attaching  the  wire  fencing 
to  the  concrete  posts  are  illustrated  by  Figs,  'i 
and  4. 

Figure   3   illustrates   the   post    and    also   the 
method  of  fastening  the  wires  to  the  posts.  By 
reference  to  the  cross  sections  it  will  be  seen 
that  there  is  a  groove  in  one  side  of  the  post 
and  that  the  holes  through  the  posts  are  offset, 
being  smaller  on  the  grooved  side  of  the  post. 
These  holes  are  of  such  a  size  that  a  ten-penny 
nail    can    be    pushed    through   them    until    the 
head  brings  up  against  the  offset.    The  fence 
wire  is  then  placed  on   top  of   the   projecting 
end  of  the  nail  and  the  latter  bent  up  around 
the  wire  until  its  point  is  curled  back  into  the 
groove,  thus  holding  the  wire  tight  against  the 
post.     This   work    is   done    with   a    small    tool 
which  is  shown  in  successive  positions  in  the 
upper    part   of    the   drawing.    This   is   a   very 
cheap   and   efi'ective    fastening.     One   difficulty 
has  developed  in  connection  with  it,  however. 
The  liins  with  which  the  holes  through  the  post 
are   made  are  necessarily  all   alike.    The  post 
is  tapered.    As  a  result  the  small  part  of  the 
hole    through    wdiich    the    shank    of    the    nail 
passes  is  longer  nearer  the  bottom  of  the  post 
than  at  the  top.    Consequently  the  nails  at  the 
top  stick  out  too  far  and  when  bent  around  the 
fence  wire  the  points  strike  the  bottom  of  the 
groove  and  make  it  difficult  to  pull  the  wire  up 
close  to  the  post.    A  tapered  strip   is  now  at- 
tached  to  the  outside  of   the  mold   under  the 
heads  of  the  pins.  It  is  of  such  a  thickness  that 
the  ofifset  in   the  holes   is  a  uniform   distance 
from  the  grooved  side  of  the  post  and  all  nails 
project  the  correct   distance   to   insure   proper 
fastening  of  the  wire. 

.Another  incthod  of  fastening  the  wires  is 
shown  in  Fig.  4.  It  will  be  seen  that  the  hole 
through  the  post  is  of  uniform  diameter  and  a 
piece  of  wire  with  one  end  doubled  back  is 
substituted  for  the  nail.  The  other  end  of  the 
wire  projects  at  the  back  of  the  post,  and  by 
means  of  the  tool  shown  this  is  twisted  up  into 
a  cork-screw.  The  fastening  has  not  yet  been 
tried  out  in  practice,  but  its  use  on  an  experi- 
mental post'  seems  to  indicate  that  it  is  simple 
and  efficient.  It  was  designed  for  use  with  a 
round  post  having  no  groove.  .As  our  molds 
are  all  grooved,  we  expect  to  use  it  with  this 
type  of  post. 


The   post   molding  machine  is  mac 
National  Concrete  Ma 


achmery  Co.,  of'adisnr 
Wis.     From    information    furnishedL  th 
coinpany    we    find    that   the   machinelequj,  ' 
three  men  for  its  operation,  one  man;  sliovi 
in   the  material,  one  man   to  take  a\^     ^" 


by  th. 


Pig.  2 — View   of  Reinforcement  former 
Posts,   Shown    in    Bundle  for  Shiii? 
and    Ready  for   Placing  in  Mc, 

and  put  on  empty  molds,  and  one  to  o 
machine.    These  men,  it  is  stated,  sh;  ; 
40  posts  per  hour. 

If  operated  in  a  sand  pit  so  as  lo 
cost  of  moving  sand  the  posts  slioul  ' 
duced  at  a  cost  of  1-5  to  20  cts.  each, 
the    five    wire    reinforcements   whicl 
fraction  less  than  7  cts.  per  post. 


Cement    Show   Annual   Meeting. 

annual  meeting'  .of  the  Cement  Pro^ 
hibition  Co.,  recently  held  in  Chi', 
treasurer  reported  that  theexpeiisti 
ducting  the  shows  in  New  York.  Ch 
Kansas  City  last  winter  atnc 
$77,789.28.  The  corresponding  receipt? 

Concrete 

Post:  rasfenmgWire  ^^.j^^,,. 
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-Method      of     Fastening 
Round   Posts. 

to  S78,72P.02,  leaving  a  surplus  of  $W 
surplus  will  be  expended  on  future  si 
feeling  was  unanimous  among  the 
that  the  shows  held  so  far  have  gn 
tributed  to  the  advancement  of  the  c 
dustr\ . 
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The    past    week,    on    tlio 

Doings    basis   of    railroad   coiistruc- 

c  »i,g  tion  contracts  let,  has  been 

'.J  abotit   the  poorest  thus   far 

Veek.  this   year.      Xo    very    large 

contracts     appear     to     have 

•  mid  those  that  were  placed  were  most- 

-ment  work.     It  is  probable  that  this 

ill  continue  during  the  month.  There 

leal  of  work  being  planned  and  it 
\  that  some  of  this  is  being  held  up 
July  1,  when  a  new  fiscal  year  will 
f.y  many  of  the  railroads,  .-\mong 
!s  let  in  the  past  few  days  are  the 

James  McGraw  Co..  Arcade  Bldg.. 
.■.  Pa.,  for  grading  and  masonry 
\ated    section    between    Green    and 

on  11th  St.,  Philadelphia,  for  the 
,1  &  Reading  Ry. :  T.  X.  Sims  & 
clphia.  Pa.,  for  the  construction  of 
concrete  wall  for  the  Pennsylvania 
■  xtend   from  the  city  line  of  Pitts- 

to  Bridge  St.  in  Millvale :  Porter 
^as  Citv.  Mo.,  and  Lorimer  &  Gal- 

■m  S.  La  Salle  St.,  Chicago,  111., 
^  for  the  double  track  work  of  the 
Milwaukee  &  St.  Paul  between 
A  W'oodward,  la.:  Patricius  Mc- 
;  X.  .3-2d  St..  Philadelphia,  Pa.,  for 
J  and  masonry  for  the  extension  of 
elphia  &  West  Chester  Traction 
;i  from  Dre.xel  Hill  to  Media.  Pa. 
'e  received  at  Vicksburg,  Miss.,  on 

about  1,600,000  cu.  yds.  of  levee 
.    lowest  unit  bid  received  was  20.7 

vd,  and  this  was  on  onlv  one  sec- 
lit  lOO.OOii  cu.  yds.  The  other  bids 
tion  ranged  from  -^3.9  cts.  to  3().2 
Iier  sections  the  bids  ran  from  32.-) 
cts.  All  of  the  bids  were  rejected. 
'I  one  of  the  largest  levee  projects 
■ted  in  southern  Indiana  has  been 
:!ie  Circuit  Court  at  Princeton,  Ind. 
ct  includes  the  straightening  and 
I  the  Patoka  River  and  the  con- 
:'  a  levee  along  the  Patoka  and  \Va- 
•   from  a  point  near  Dongola,  Pike 

the  Patoka  and  Wabash  rivers, 
-tream  to  the  Wabash,  thence  south 
;rmony. 

vay  of  irrigation  work  about  the 
mine  up  in  the  near  future  is  that 
len   River  Reservoir  Co.,  360  24th 

Utah.  This  company  proposes  to 
servoir  on  the  south  fork  of  the 
er,  18  miles  east  of  Ogden  City. 
ated    cost    of    the    dam     is    about 

The    company    expects    to    be    in 

Ivertise  for  bids  about  June  15  and 

-acts  on  or  before  July  15. 

:iow  being  asked  by  the  New  York 

-intendent   of   public   works   at   Al- 

,  on  a  good  sized  barge  canal  con- 
i  work  calls  for  the  construction  of 
^  and  the  substructure  of  Dam  No. 
lohawk  River  at  Scotia,  N.  Y.,  to- 
1  the  replacement  of  defective  con- 
he  completion  of  protective  paving. 
Kks  and  dams  at  Rotterdam  and 
nge. 

rbor  Commissioners  of  Toronto, 
plans  under  wav  which  call  for  the 
•:    of    about    $.5,000,000    on    the    im- 

of  the  Ashbridge's  Bay  district. 
5  include  the  cutting  of  a  channel 


31111  ft.  wide  and  24  ft.  deep  from  Tori'iuo  liiay 
10  Scarboro  Beach,  and  the  filling  in  of  .Ash- 
bridge's Bay. 

1  lie  Xevv  Viirk  State  Commission  of  High- 
ways was  busv  all  last  week  opening  bids  on 
the  $1(1,(11111,01111  or  $12,(100,000  worth  of  high- 
way improvement  work.  There  was  consid- 
erable competition  for  these  contracts.  On  the 
bids  opened  on  June  1  for  31  pieces  of  work, 
which  aggregated  153.1  miles,  181  bids  were 
received.  The  lowest  bids  totaled  S2.17!l,360. 
This  is  an  average  of  over  $14,200  a  mile.  On 
the  next  day  bids  were  opened  on  34  pieces  of 
work,  aggregating  184.7  miles.  A  total  of  158 
bids  were  received  on  these.  The  lowest  bid 
for  the  work  totaled  $2,147,387,  which  makes 
the  average  about  $11,600  per  mile. 


In    1900,    when    the    new 
Early  charter    of    San    Francisco, 

Surveys  in      C''''   ^^'^t   '"to   effect,   the 
Q  I?  •         c't^'  ^^■<'s  between  60  and  70 

ban  i-rancisco.^.ears  of  age:  but  as  re- 
gards early  records  and 
survey  lines  the  city  was  stil!  in  its  infancy.  It 
is  stated  that  if  a  profile  had  been  made  of 
the  datum  line  of  the  city's  levels  before  the 
adoption  of  the  charter,  it  would  have  looked 
like  a  pair  of  stairs  or  steps.  An  interesting 
account  of  the  early  survey  work,  which  was 
largely  responsible  for  the  conditions,  is  given 
in  the  last  annual  report  of  the  engineer  in 
charge  of  the  division  of  surveys  of  the  Bu- 
reau of  Engineering  of  San  Francisco.  In 
making  surveys  of  private  property  in  the  old 
portion  of  the  city  (the  Fifty  Vara  District) 
where  today  it  is  valued  at  thousands  of  dol- 
lars per  front  foot,  in  the  early  years  the  city 
and  county  surveyor  in  many  cases  did  not  use 
a  transit  or  any  surveying  instrument  other 
than  a  steel  tape;  there  were  no  street  monu- 
mei'ts  or  other  surveyor's  points  or  data  to 
guide  them ;  it  was  not  known  where  the  street 
lines  were;  in  fact,  there  were  no  official  street 
lines.  In  many  case  they  simply  'measured 
from  the  nearest  existing  improvements  and 
marked  on  the  ground  a  piece  of  property  the 
dimensions  called  for  by  the  owner.  This  is 
the  principal  cause  of  the  irregular  lines  and 
widths  of  streets  in  the  Fifty  Vara  District, 
This  loose  and  hazardous  system  was  contin- 
ued for  many  years.  That  part  of  the  city 
known  as  the  Homestead  was  never  surveyed 
or  monumented.  Before  the  charter  went  into 
effect  any  one  could  subdivide  an  acreage  tract 
of  land  on  paper  and  file  it  with  the  city  and 
county  recorder,  giving  no  consideration  what- 
ever to  adjacent  tracts  or  sub-divisions  or 
streets,  in  many  cases  closing  the  streets  of 
adjacent  tracts  and  thus  compelling  the  city 
at  this  time  to  purchase  private  property  for 
the  opening  of  these  streets.  In  compiling 
the  official  maps  of  the  city  and  county,  these 
tracts  or  homesteads  had  to  be  twisted  and 
fitted  in  until  they  had  the  semblance  of  cor- 
rectness. There  were  no  figures  except  block 
numbers  on  the  official  maps  of  1870  and  1899, 
showing  the  connections  of  these  sub-divisions. 
Most  of  the  maps  filed  with  the  recorder 
omitted  the  lengths  of  many  blocks,  lots  and 
widths  of  streets.  Upon  the  original  map 
filed  of  Gift  Map  No.  4  (which  is  one  of  the 
largest  Homestead  sub-divisions)  there  are 
no  figures  whatever,  except  the  number  of 
the  lots.     It  does  not  show  the  width  of  any 
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streci  or  chmcnsion  of  any  m'I  >:  iilock;  tl 
streets  are  irregular,  some  are  curved,  bi 
there  is  nothing  to  show  their  curvature,  c 
their  beginning  or  ending  or  any  tie  or  coi 
nection  with  any  .idjoining  tract  or  sub-div 
sion.  Before  the  charter  went  into  effect  tl 
city  and  county  surveyors  would  not  make 
survey  for  private  parties  in  any  of  the  homi 
steads  for  less  than  $35  per  day  for  the  fir 
dav  and  $30  per  day  after,  making  the  cost  c 
survey  from  $95  to'$165  for  a  25-ft.  lot,  whic 
was  equal  to  his  refusal  to  do  the  work,  : 
the  value  of  the  property  would  not  justii 
the  expense.  In  1890  City  and  County  Su 
veyor  S.  Harrison  Smith  had  one  of  his  depi 
ties  (Thomas  Whitten )  enter  into  contra^ 
with  a  large  percentage  of  the  property  owi 
ers  in  Gift  Maps  1,  2  and  3  for  the  survey  r 
their  property.  In  that  way  he  made  a  parti 
survey  of  these  homesteads,  sufficient  to  di 
termine  the  position  of  the  lots  under  coi 
tract.  The  survey  levels  (bench  marks)  bi 
fore  the  adoption  of  the  charter,  1900,  were  i 
a  most  deplorable  condition,  differences  exis 
ing  in  all  parts  of  the  city  from  .1  ft.  to  2  f 
or  more.  To  run  a  long  line  of  levels,  it  w; 
necessary  to  change  field  notes  by  dropping  c 
raising  the  elevations  in  the  field  book  to  coi 
form  to  the  elevation  of  the  datum  plane  i 
the  district  in  which  work  was  being  don 
In  the  construction  of  public  improvement 
such  as  the  grading  of  streets,  curbing,  nia^ 
adamizing  and  construction  of  public  sewe; 
in  the  early  years,  no  diagrams  were  furnisht 
contractors,  showing  the  cuts,  fills  or  deptl 
for  construction  of  sewers.  The  only  info 
mation  furnished  the  contractor  by  the  cii 
and  county  surveyor  for  the  guidance  of  h 
work  was  written  with  heavy  blue  pencil  c 
the  adjoining  fences  or  buildiugs.  In  the  al 
sence  of  fences  or  buildings  a  stake  was  dri' 
en  and  the  contractor  was  told  (verbally)  i 
relation  to  the  official  grade  or  inside  botto 
of  the  sewer.  Line  was  never  given  for  tl 
construction  of  sewers ;  the  contractor  dug  h 
trench  along  the  center  of  the  street.  Tl 
city  charter  went  into  effect  Jan.  2,  1900.  U 
to  that  date  tiie  city  and  county  surveyor 
office  was  a  fee  office ;  the  surveyor  received 
salary  from  the  city  and  county  (fixed  I: 
law)  of  $500  per  year,  merely  to  make  h 
acts  official.  All  the  fees  paid  into  the  offi( 
became  his  private  funds.  .Ml  salaries  ar 
the  cost  of  office  and  field  operations  had  1 
be  paid  from  his  private  purse,  hence  it  w; 
to  the  interest  of  the  county  surveyors  to  ke< 
the  operating  expenses  of  the  departmei 
down  to  the  minimum.  They  did  not  perfor 
an''  work  they  could  avoid,  either  in  office  ( 
field.  There  was  no  system  of  records ;  tl 
field  books,  maps  and  other  data  were  kept  : 
drawers  or  shelves,  old  drv  goo(is  boxes  ar 
often  piled  in  the  corners  on  the  floor.  In  or 
case  an  old  fashioned  discarded  washstar 
with  drawers  w-as  used  to  store  considerab 
valuable  information.  All  of  the  shelves  ar 
improvised  cases  were  open ;  none  of  the  re 
or(Js  were  kept  from  the  accumulation  of  du 
and  dirt,  except  those  kept  in  the  old  wasl 
stand  and  a  few  other  bo.x  drawers  built  m 
der  the  draughting  boards.  There  was  no  sy 
tem  of  indexing,  except  memoranda  writtt 
on  legal  cap  or  letter  paper  and  tied  with 
string  to  the  box,  drawer  or  shelves  contai: 
ing  the  records. 
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Drillwork,  Methods  and  Cost.— By  R.   R. 

Sanderson.     C.vclone  Drill  Co.,  Orrville,  Ohio. 
Cloth,   7x10  ins..  3-JO  pp. 

This  book  is  not  a  catalog,  although  it  is 
published  by  a  company  which  manufactures 
Irilling  machines  and  is  written  by  the  sales 
Manager  for  the  company.  It  is  the  first  prac- 
ical  treatise  covering  the  methods  used  in 
Irilling  wells  and  blast  holes  with  cable  and 
lollow  rod  tools.  A  feature  of  the  book  is 
he  attention  which  has  been  given  to  details. 
n  the  preface  it  is  stated  that  the  object  of 
he  book  is  to  present  plain  solid  facts  which 
lave  been  proven  by  experience  in  the  Meld 
or  the  use  of  purchasers  of  well  drills  not  ex- 
lerienced  in  their  use.  The  book  should  be 
akiable  to  users  of  well   drills  of  any  make. 

Subways  and  Tunnels  of  New  York.  By 
iilbert  H.  Gilbert,  Lucius  L.  Wightman 
nd  W.  L.  Saunders.  John  Wiley  &  Sons. 
^'e^v  York.  Cloth  6'jx9K'  ms.;'  372  pp.; 
lustratcd;  $4. 

This  book  should  be  of  special  interest 
D  engineers  and  contractors  for  subway  and 
unnel  construction  in  large  cities.  It  is  a 
esurae  of  the  history  and  the  methods  and 
osts  of  construction  of  the  subways  and 
.mnels  in  and  around  Manhattan  Island, 
'he  book  is  divided  into  twenty-one  chap- 
;rs  and  fourteen  appendices.  In  the  main 
art  ot  the  book  are  taken  up  the  topog- 
tphy,  geology  and  history  of  New  York 
1  relation  to  its  subways,  the  original  tun- 
els,  the  Manhattan-Bronx  and  the  Brook- 
■n-Manhattan  divisions  of  the  subways  and 
le  several  systems  of  tunnels  of  the  Penn- 
'Ivania  R.  R.  In  the  appendices  the  sub- 
ct  of  mechanical  plant  for  subway  con- 
ruction  —  particularly  air  compressors, 
impressed  air  operated  machines,  rock 
■ills,  etc. — is  presented  by  means  of  de- 
riptions  of  plans  which  were  employed  in 
c  tunnel  and  subway  construction. 
The  illustrations  show  the  detailed  meth- 
Is  of  procedure  in  constructing  the  vari- 
is  tunnels  in  soft  ground  and  in  rock,  and 

lar,ge  number  of  engineering  and  cost 
ta   are  given. 

Geodetic  Surveying.— By  Edward  L.  In- 
am,  C.  E.  McGraw-Hill  Book  Co.,  New 
ark.  Cloth,  SVaxgya  ins.,  31)0  pp.  $3. 
This  is  a  text  book  for  the  students  in  col- 
jes  of  engineering  and  for  the  practicing 
gmeer.  The  book  is  written  in  two  parts, 
lose  who  wish  to  make  a  study  of  geodetic 
irk  without  entering  into  involved  mathe- 
itical  discussions,  will  find  a  complete  treat- 
■nt  of  geodetic  methods  and  rules  for  mak- 
?  the  necessary  adjustments  in  the  first  part 

the  book.  1  hose  who  wish  to  become  fa- 
liar  with  the  fundamental  principles  of  least 
uares.  or  those  familiar  with  geodetic  work, 
lo  wish  to  understand  the  theorv  on  which 
:  rules  for  adjusting  observations  are  based, 
ly  read  the  second  part  of  the  book  alone. 
The   book   is   divided    into    sixteen   chapters 

which  th»  first  ten  form  Part  I.  This  part 
ces  up  the  principals  of  triangulation ;  base- 
e  measurement  and  mathematical  correc- 
ns ;  angle  measurement;  computations  and 
justments  required  in  triangulation  work; 
iiputing  geodetic  positions;  geodetic  level- 
;;  astronomical  determinations,  and  meth- 
s  of  map  projection.  Part  II  includes  chap- 
s  IX  to  XVI  and  is  devoted  to  the  Method 

Least  Squares  and  its  application  to  the 
justment  of  observations.  The  chapters  in- 
de  the  classification  of  values  and  errors, 
:   development   of   the   mathematical    theory 

errors,  methods  of  obtaining  probable  vaf- 
>  of  independent  quantities  from  their  ob- 
ved  values,  these  methods  extended  to  in- 
de  conditioned  and  computetl  quantities, 
i  the  application  of  the  theory  of  least 
lares  to  conditions  met  with  and  adjust- 
nts  required  in  angle  work,  baseline  work, 
1  level  work,  covering  all  cases  likely  to  be 
interest  to  the  civil  engineer.  The  book  has 
•n  brought  up  to  date  and  is  as  clear  and 
icise  as  it  is  possible  to  make  it.     The  same 


symbols  are  used  throughout  the  book  for  the 
same  meaning,  adopting  those  of  most  gen- 
oral  acceptance,  and  each  symbol  is  defined 
in  a  formula  where  the  formula  is  developed, 
and  the  best  obtainable  values  for  all  constants 
required  in  geodetic  work. 

The  book  fills  a  requirement  felt  by  many 
institutions  where  geodetic  surveying  is  taught 
and  has  been  prepared  to  meet  this  need. 

Sewage  Disposal.— By  George  W.  Fuller. 
McGraw-Hill  Book  Company,  New  York, 
X.  Y.  Cloth,  6.x9  ins.;  750  pp.;  illustrated; 
ipo. 

In  tliis  book  the  more  important  recent 
developments  in  the  art  of  sewage  disposal 
are  .recorded,  discussed,  and  classified. 
While  the  author  states  that  no  attempt  was 
made  to  digest  all  the  literature  of  the  sub- 
ject, the  book  impresses  the  reviewer  as  a 
very  satisfactory  summing  up  of  represent- 
ative technical  reports,  papers,  and  articles 
of  the  higher  grade,  bearing  on  the  prob- 
lems and  trend  of  sewage  disposal.  Much 
valuable  data  not  heretofore  published,  is 
drawn  from  the  author's  exceptionally  wide 
experience  in  this  branch  of  sanitary  engi- 
neering. 

The  book  begins  with  a  study  of  the  com- 
position of  sewage.  Early  chapters  are  also 
devoted  to  a  study  of  the  decomposition  of 
sewage  by  bacteria,  the  relation  of  bacteria 
to  offensive  odors,  the  relation  of  sewage 
liacteria  to  public  water  supplies  and  shell- 
fish. The  problem  of  sewage  disposal  is  dis- 
cussed in  a  short  chapter  which  defines  the 
problem  and  gives  illustrations  of  the  wide 
range  in  local  conditions  and  types  of  prob- 
lems encountered  in  this  country. 

The  disposal  of  sewage  by  dilution  is  dis- 
cussed m  three  chapters  aggregating  170 
pages.  The  chapters  dealing  with  disposal 
relate  to  inland  streams,  large  lakes  and 
oceans   and   tidal   estuaries,   respectively 

There    are    13    chapters    dealing   with    the 
design   of  works  for  the   treatment  of  sew- 
age, each  chapter  relating  usuallv  to  works 
for    one    method     of     purification.       These 
chapters  are  on  screening,  plain  sedimenta- 
tion,  septicization   in   connection   with   sedi- 
mentation,   chemical    precipitation    in    con- 
lunctinn     with     sedimentation,     electrolytic 
treatment,   strainers,   slate   beds   and   colloi- 
dors,  broad  irriijation,  intermittent  sand  fil- 
tration,    contact     filters,     sprinkling     filters, 
aeration,    hypochlorite   treatment,   and    ozo- 
nation.    In  addition  to  suggestions  relating 
to  the  design  of  the  various  types  of  works, 
valuable  general  efficiency  and  cost  data  are 
given.    In  many  cases  construction  and  op- 
eration  data  also  are  given.     There  is  also 
a    chapter    on    institutional    and    residential 
plants.    The  book  is  concluded  by  a  chapter 
giving  a  comparative  summary  of  the  vari- 
ous methods  r,f  disposal  which  are  classified 
as    well-established,    or   recently   developed. 
The  book  is  a  distinct  advance  in  the  lit- 
erature  on  the   subject  of  sewage   disposal 
and  will  not  soon  be  out  of  date  in  any  im- 
portant   feature.      The    presentation    of    the 
subject  IS  admirable.     The  book  will  prove 
useful  to  all  engineers  engaged  in  any  way 
^\-ith  the  lirnad  problems  of  sewage  disposal 
Sewage     Sludge.— By    .A.lexander     Eisner! 
j-r.  SpiUner.  Mr.  Blunk  and  Kenneth  Allen. 
Translated,  in  part,  by  Kenneth  and  Rose  S 
-Allen,  and  in  part  by  Emil  Kuichling     Mc- 
Graw-Hill Book  Co.,  New  York.    Cloth    6x 
9  ms.,  258  pp.,  illustrated.    $2.50  net. 

This  book  is  divided  into  four  parts,  the 
first  three  of  which  are  translated  from  the 
German.  The  first  part  relates  to  the  treat- 
ment and  utilization  of  sludge.  This  part 
was  written  by  Dr.  Eisner.  It  is  based  on 
personal  observation  in  trips  of  inspection, 
on  recent  literature,  and  on  data  furnished 
by  city  officials.  The  composition  and 
amount  of  sludge  precipitated  in  the  vari- 
ous purification  processes  is  given  for  con- 
ditions in  Germany.  A  valuable  part  of  this 
monograph  relates  to  methods  which  have 
been  utilized  in  removing  sludge  from  clari- 
fication tanks,  either  with  or  without  inter- 
ruption of  operation.  Certain  mechanical 
contrivances  for  removing  sludge  during 
operation  are  described.   Various  methods  of 


drying  sludge  are  discussed    The  util  ■ 
of  sludge  as  a  fertilizer  for  the  proHn  """ 
gas,   for   its   calorific   value,  for  the''"'"' 
tion   of  grease,   and   various   other  li"?" 
of  disposal  are  considered.  """' 

Part   II   relates  entirely  to  the  dr;      , 
sludge.     This  is  a  report  from  the  Sp 
Division   of   the    Emscher   Associatio"^^ 
was  prepared   by   Dr.   Spillner     h  t,  ^'"' 
the   methods    used   in   the    Emscherl  "" 
for  drying  different  kinds  of  sludse  li  S' 
mg  fresh   sludge,     septic    tank    sludsi  "  i 
Emscher  tank  sludge.     The  results  o 
parative  experiments  with  fresh  and  hH!' 
posed    sludges    are   given.       A  summ;    ; 
Spillner  s    experience    with    drainaRe  U 
ods    of    drying    sludge    in    large   nU 
given.  '^  j*  I* 

Part  III  relates  to  the  results  of  tl  ™ 
eration  of  some  of  the  mechanical  iZ 
clarification  plants  of  the  Emscherl 
ciation.  This  part  was  written  by  Dr  nili" 
ner  and  Mr.  Blunk.  It  contains  d:i„," 
the  yearly  costs  of  handling  sludge  Tl 
properties  of  various  sludges  are  .i  .  *" 
ered.  '' 

The   fourth  part  of  the  book    writ] 
Kenneth   Allen,    relates   to   the  handN 
sludge    under    American    conditions    Tl - 
results    of   various     experiments    are  un,"^ 
marized.     The  economic  handling  of  ,i 
IS  considered,  the  classifications  being! 
on  method  of  purification  and  size  n  , 
munity  served. 

This  book  has  much  to  commend  i 
summarizes  the  best  knowledge  of  tltvol 
countries  now  most  active  and  progisjrs 
in  sewage  disposal  engineering  meld 
Germany  and  the  United  States.  The  drl 
subject  is  a  big  one  and  fully  warns  al 
lull  volume  for  its  consideration. 


PERSONA 


Mr.  Benj.  Herman  Davis,  ConsultinEn-  *' 
gineer,  announces  that  after  June  hi^ 
offices  will  be  located  in  the  Wtiball 
BIdg.,  17  Battery  Place,  New  York  Ci 

Mr.  J.  B.  Martin,  Forest  Engineer  ftllj 
Sixth  District,  has  recently  complete  ike 
construction  of  a  suspension  bridge  ;  ft 
in  length  spanning  the  Salmon  River  car 
Shupe,  Idaho. 

Mr.  C.  G.  Young,  Consulting  Eng.-er. 
formerly  of  60  Wall  street.  New  Yorkih. 
announces  the  removal  of  his  offices  (lie 
28th  floor  of  the  Bankers  Trust  Bldg.,/all 
and  Nassau  Sts.,  New  York  City. 

Mr.  Hugh  T.  Hazen.  formerly  in  thim- 
ploy  of  the  Duluth,  Winnipeg  &  PacifRy 
Co.,  as  Chief-  Engineer,  has  been  enjed 
by  the  Canadian  Government  to  lay  o  thf 
terminals  for  the  new  governme.nt  »il 
from  Prince  Albert  to  Fort  Churchill, 

Messrs.  Lockwood.  Green  &  Co.  ha  rt 
moved  their  southern  offices  from  (en- 
ville,  S.  C,  to  the  Rhodes  Bldg.,  Atlta. 
Ga.  They  hope  to  be  able  to  offer  ter 
facilities  than  in  the  past  for  handlinggi- 
neering  problems  in  the  southern  stat 

Mr.  Will  S.  Hartman  has  been  app^leii 
Resident  Engineer  in  charge  of  thew 
struction  on  the  main  line  of  the  Ch  gi'. 
Milwaukee  &  St.  Paul  at  Butte,  MonlHr 
was  formerly  City  Engineer  of  Bozian, 
and  more  recently  in  the  employ  of  thcal 
latin  Valley  Ry. 

Mr.  Wm.  L.  Marcy  of  .\nnapolis,  M(M^ 
been   elected   Secretary  of  the  State  hi- 
Commission,  succeeding  Senator  E.  E. o? 
lin.   who   has   been   appointed  a  memi' 
the   commission.     ^Mr.   Marcy  has  bee 
gaged   for  contractors   and  for  the  F; 
Government  on  similar  work. 

Mr.  James  Knox  Taylor.  Supenn<- 
-\rchitect  for  the  Treasury  Deparfne  o! 
the  U.  S.  Government,  has  tendered  hi  '■ 
ignation,  to  take  effect  on  June  IS.;'' 
Taylor  has  been  in  the  government  s('>-'' 
since    1895.      His    letter   of   resignatioi'" 
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es  his  intention  of  engaging  in  private 

:e. 

J.  R.  Stephens  has  been  appointed 
Engineer  of  the  Missouri  Pacific,  suc- 
g  Mr.  E.  F.  Mitchell,  resigned.  Mr. 
•ns  has  been  Asst.  Chief  Engineer  for 
it  year  and  has  been  in  railway  service 
e  past  30  years,  being  engaged  with 
inta  Fe,  Rio  Grande.  Grand  Trunk, 
so  on  railways  in  South  Africa. 

Geo.  Converse  of  the  U.  S.  Govern- 
has  been   selected   in   response   to   re- 

from  the  Peruvian  Government  for  a 
.•d  officer  to  take  charge  of  the  sani- 
iprovement  work  at  Iquitos,  for  which 
IXX)  has   been   appropriated.      He   has 

ranted  a  two  years'  leave  of  absence 
ill   leave   for   South    America   in    two 

R.  C.  Harris  has  been  appointed  Coni- 
ner  of  Public  Works  of  the  city  of 
[o  at  a  salary  of  $8,000.  He  is  to  have 
thority  in  the  reorganization  of  the 
Works  Department  and  will  con- 
n  the  control  of  the  street  cleaning 
urbage  disposal  departments.  It  is 
tood  that  .\cting  City  Engineer 
;  C.  Powell  will  be  made  City  Engi- 


ATALOGUES 


J 


itific    Testing. — Paper,    3^4x6^     ins., 
Electric   Testing   Laboratoies.   Xew 
"ity. 

booklet  contains  illustrations  of 
ent  and  buildings  used  by  the  Elec- 
sting  Laboratories  for  the  purposes 
ducting    special    tests    and    investi- 

ind  Tar  Spraying   Machine. — Paper, 
..  5  pp.     Johnston   Sprayer   Co.,    186 
St..  Worcester,  Mass. 
pamphlet  describes  the  Johnston  Oil 
r  Sprayer  for  road  work. 

inery  List. — Paper,  3f4x65'i    ins.,   60 
H.   Hitchcock,    1220   Caxton   Bldg., 
I).  III. 

lis  a  monthly  reference  list  for  buy- 
1  saw  mill  and  wood  working 
!;ry. 

jrs. — Circulars.  6x9  ins.  American 
I  Valve  Co.,  156  No.  Dearborn  St.. 
I .,  111. 

f-  circulars  describe  the  motors  made 
I  above  company,  which  are  applied 
:  ing  press  equipment. 
IV  Duty  Pile  Hammers. — Paper.  6x4 
■■p.  The  McKiernan-Terry  Drill  Co., 
,)rk  City. 

i|catalog  contains  illustrated  descrip- 
ithe  McKiernan-Terry  Pile  Hammer 
t)Ies  of  specifications  and  prices. 
imite. — Paper,  6x9  ins.,  16  pp.  Jeffer- 
vder  Co.,  Birmingham,  Ala. 
1  booklet  is  issued  for  the  purpose  of 
i;  the  uses  of  Jefferson  dynamite  for 
i  land  and  for  planting  trees.  Com- 
:tails  and  directions  are  given,  with 
,iis  illustrations. 

i  Building  Machinery. — Paper.  9x12 
f|  pp.  J.  1.  Case  Threshing  Machine 
I  :ine.  Wis. 

iL"atalog  illustrates  and  describes  road 
i:  machinery  and  general  purpose  en- 
Illustrations  are  shown  of  road  roll- 
t?ine  tenders  with  street  sprinkling 
!"  ent,  reversible  road  graders,  drag 
'!•;  crushers  (both  portable  and  sta- 
'  ;   traction    engines,    dump    wagons, 

thing  Machine. — Paper.  6x9  ins..  8 
-inicipal  Engineering  &  Contracting 
9    Railway     Exchange     Bldg.,     Chi- 

:atalog  illustrates  and  describes  the 
M  Sewer  Excavator,  showing  the  ma- 
Ji  operation  on  different  jobs.  The 
nions  show  a  variety  of  work  to 
Nie  machine  may  be  applied. 


Brown  Hoist  Cranes. — Paper,  6x9  ins.,  40 
pp.     Brown   Hoisting  Co.,  Cleveland,  Ohio. 

This  is  Catalog  "A"  under  date  of  1912. 
It  contains  illustrations  and  descriptions  of 
the  Brownhoist  pillar  crane,  hand  wrecking 
crane,  mast  jib  crane,  pillar  jib  crane, 
bracket  jib  crane,  hand  bridge  crane  and 
transfer  table. 

Pumps  and  Cylinders.— Cioth,  e'/zxQH 
Ins.,  250  pp.  The  Barnes  Manufacturing 
Co.,  Mansfield,  Ohio. 

Catalog  D  is  a  complete  general  catalog 
on  pumps,  including  hand  pumps,  force 
pumps,  centrifugal  pumps,  hydraulic  rams, 
vacuum  pumps,  spraying  pumps  and  all 
pumps  and  littings  for  domestic  service. 

Turner  System. — Paper,  6.\9  ins..  72  pp. 
C.  A.  P.  Turner,  1302  Hartford  Bldg.,  Chi- 
cago, 111. 

This  catalog  deals  generally  with  the 
Turner  Mushroom  System  of  Reinforced 
Concrete  Building  Construction  and  gives 
illustrations  of  buildings  constructed  by 
this  system  scattered  throughout  the  world. 

Hydraulicking  Machinery. — Paper,  6.J<ix 
10)4  ins.,  24  p|).  I'lu'  L'nion  Iron  Works 
Co.,  San  Francisco.  Calif. 

This  is  catalog  .\o.  5,  which  illustrates 
and  describes  Evans  Hydraulic  Elevators 
and  Hydraulic  Mining  Machinerj-.  Informa- 
tion and  directions  are  given  for  the  use  of 
this  class  of  machinery,  together  with 
tables  useful  in  this  class  of  work. 

Erie  Pumps. — Paper,  6x9  ins.,  8  pp.  Erie 
Pump  &   ICngine  Works,   Erie,  Pa. 

This  is  bulletin  Xo.  28  covering  Erie  high 
duty  centrifugal  pumps.  Illustrations  and 
tables  are  given  showing  price  lists  and 
sepcifications. 

Bulletin  Xo.  27  contains  16  pp.  and  is  on 
the  subject  of  pumps  for  sand  and  gravel 
dredging.  Illustrations  and  descriptions  are 
given  in  detail  with  tables  of  useful  in- 
formation and  specifications. 

Ruber  Rollers. — Paper,  7x9  ins.,  48  pp. 
Huber  Maiiuf.icturing  Co.,  Marion,  Ohio. 

This  cataloir  deals  with  the  Huber  con- 
tractor line  of  steam  rollers,  scarifyers,  road 
engines  and  dump  wagons.  Complete  de- 
scriptions of  the  various  parts  of  the 
machines  are  given. 

Universal  Cement. — Paper,  6x9  ins.,  16 
pp.  Universal  Portland  Cement  Co.,  72  W. 
Adams  St.,   Chicago,  111. 

This  is  the  Universal  bulletin  for  May, 
1912,  which  contains  interesting  articles 
and  illustrations  of  concrete  construction 
where  Universal  cement  was  used. 

Pumps. — Paper,  6x9  ins.,  4  pp.  The  Edson 
Manufacturing  Co.,  255  Atlantic  Ave.,  Bos- 
ton, Mass. 

This  company  has  issued  several  circu- 
lars recentl}'  on  the  following  subjects: 
Gasoline  Power  Diaphragm  Pump  Outfits, 
Force  Pump  Outfits  and  Trench  Pumps. 

Air  Compressors. — Paper,  6x9  ins.,  72  pp. 
Union  Steam  Pump  Co.,  Battle  Creek, 
Mich. 

The  Union  Air  Compressors  shown  in 
this  catalog  comprise  a  complete  line  of  the 
various  types  and  sizes  in  ordinary  use,  but 
the  company  states  that  it  is  prepared  to 
furnish  the  compressors  for  special  pur- 
poses such  as  extremely  low  pressures  and 
large  volume,  or  small  volumes  and  very 
high  pressures.  Illustrations,  descriptions 
and  tables  showing  specifications-  of  air 
compressors,  auxiliary  apparatus  and  parts 
of  machines  are  given. 

Spray  Nozzle  Sprinklers. — Paper,  6x9  ins. 
Spray  .Vozzle  Co.,  201  Devonshire  St.,  Bos- 
ton. Mass. 

Several  pamphlets  issued  by  this  com- 
pany illustrate  and  describe  the  spray  noz- 
zle and  its  application  for  spray-cooling 
ponds  for  obtaining  an  artificial  water  sup- 
ply required  by  industries  located  away 
from  stream  or  natural  ponds,  for  con- 
densing steam  or  use  in  water  jacketed  fur- 
naces and  other  apparatus.  These  nozzles 
are  also  used  for  lawn  sprinking  in  parks, 
etc..  and  for  spraying  roads  with  bituminous 
compounds. 


Petrolithic  Construction.  —  Paper,  6xS 
ins..  66  pp.  The  Petrolithic  Co.,  Pacific  Elec- 
tric HIdg.,  Las  Vegas,  Cal. 

This  is  a  very  complete  catalog  describ- 
ing methods  of  petrolithic  construction 
Special  attention  is  paid  to  details  and  a 
clear  idea  may  be  obtained  from  a  perusal 
of  the  contents.  The  book  is  well  illus- 
trated with  examples  of  work  under  way 
and  of  completed  work. 

Wizard  Rock  Drills.— Paper,  6x9  ins.,  U 
pp.  .McKiernan-Terry  Drill  Co.,  115  Broad- 
way. Xiw   York  City. 

Pumping  Machinery. — Paper,  6x9  ins..  22C 
pp.  Union  Steam  Pump  Co.,  Battle  Creek 
Mich. 

This  is  catalog  Xo.  18,  the  general  cat- 
alog of  steam  and  power  pumping  machin 
ery.  which  contains  illustrations  and  de- 
scriptions of  regular  i)atteru  high-duty  and 
boiler-feed  pumps,  outside  packed  plungei 
pumps,  compound  piston  pumps  and  com- 
pound plunger  pumps,  mine  pumps,  lighl 
service  pumps,  low  and  high  vacuum  pumps 
air  pumps  and  jet  condensers,  deep  well 
pumping  engines,  pumps  for  handling  hoi 
water,  automatic  feed  pumps,  hydraulu 
pressure  pumps  and  Burnham  twin  pumps 
The  catalog  contains  discussions  on  pumps 
and  directions  for  installation,  etc. 

Graphite  Products. — Paper,  6.\9  ins.,  4C 
pp.  Joseph  Dixon  Crucible  Co.,  Jersey 
City,  X.  J. 

This  book  contains  discussions  of  the  iise 
of  graphite  products  for  the  railroad,  with 
the  object  of  bringing  before  the  mechan- 
ical departments  the  various  Dixon  Graphite 
Products  for  the  maintenance  of  railroad 
equipment.  To  those  who  are  further  in- 
terested in  the  subject  and  desire  more 
detailed  information,  special  booklets  are 
gotten  out  on  the  following  subjects: 

"Philosophy  of  Protective  Paints,"  paper, 
3J/2x6  ins.,  24  po.:  "Painting  the  Smoke- 
stack," 3}4.\6  ins.,  16  pp.:  "Color  Specifica- 
tions and  Samples.*'  3}4x6  ins.,  6  pp.:  "Gas 
Holder  Painting."  5^x8^  ins.,  12  pp.; 
"Standpipe  Painting."  SVixSyi  ins.,  16  pp.: 
"Maintenance  Painting  for  Electric  Rail- 
ways." 3H;xC  ins.,  o  pp.:  "Steel  Car  Paint,' 
3'/x6  ins.,  12  pp. 

Small  Electric  Light  Plants.— Paper,  3% 
by  6  ins.,  4  pp.  Fairbanks-Morse  Co. 
Wabash  .\ve.  and  Eldredge  Place,  Chicago 
111. 

This  circular  illustrates  and  describes  s 
50-light,  30-volt  electric  lighting  plant. 
Prices   are   given. 


INDUSTRIAL 


Robert  M.  Smith,  for  several  years  in  chargf 
of  the  railway  department  in  the  eastern  ter- 
ritory of  Burton  W.  Mudge  &  Co.,  Chicago, 
with  office  in  Xew  York,  has  been  made  sales 
manager,  with  office  in  Chicago. 

The  Strauss  design  of  bascule  bridge  has 
recently  been  adopted  by  the  Great  Northern 
for  a  200  ft.  single  leaf,  double  track  bridge 
oyer  the  Salmon  Bay  waterway  at  Seattle. 
Wash. ;  by  the  Xorthern  Pacific  for  a  190  ft. 
single  leaf,  single  track  bridge  at  the  same 
place,  and  by  the  Houston  Belt  and  Terminal 
railway  for  a  116  ft.  6  in.  single  leaf  bridge 
over  Buffalo  Bayou  at  Houston,  Tex. 

The  board  of  directors  of  the  Xational  As- 
sociation of  Road  Material  and  Machinery 
Manufacturers  at  a  recent  meeting  at  Xew 
York  city  passed  a  resolution  to  hold  its  an- 
nual exhibition  at  the  .-\merican  Road  Con- 
gress. It  was  also  resolved  that  during  the 
year  1012  the  members  of  this  association  be 
permitted  to  exhibit  as  individuals  at  one 
other  road  convention  in  addition  to  the  an- 
nual exliibition  in  connection  with  the  .Ameri- 
can Road  Congress.  By  unanimous  vote  the 
board  expressed  its  preference  for  Atlantic 
City,  X.  J.,  as  a  place  for  holding  the  Ameri- 
can Road  Congress  on  the  understanding  that 
the  Million  Dollar  Pier  would  be  available  for 
exhibit  purposes,  and  that  the  date  of  the 
congress  would  be  the  first  week  in  October. 
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Alabama. 

It  has  been  announced  that  the  Mobile  & 
lio  Railroad  has  effected  arrangements  with 
e  Southern  Railway  Co.  and  the  Munson 
eamship  line  by  which  regular  steamship 
rvice  will  be  established  between  Mobile  and 
rts  upon  the  eastern  shore  of  South  Amer- 
1.  The  M.  &  O.  will,  it  is  said,  make  an 
penditure  of  about  $500,000  for  the  construc- 
m  of  docks  and  warehouses.  B.  A.  Wood, 
obile,  .-Ma.,  is   Chief  Engineer. 

Arizona. 

The  El  Paso  &  Southwestern  R.  R.,  H.  J. 
mmons,  General  Manager,  El  Paso,  Tex., 
s  location  work  under  way  for  its  branch 
e  to  Fort  Huachuca.  This  branch  will  be 
out  1-3  miles  long.  J.  R.  Emerson,  Douglas, 
■iz.,  is  Resident  Engineer. 

Arkansas. 

The  St.  Louis  &  San  Francisco  (Frisco 
•stem)  is  planning  the  construction  of  a 
anch  line  to  Little  Rock,  .A.rk.  The  com- 
ny  wants  a  direct  line  from  Little  Rock  to 
.  Louis  and  will  use  the  Bonnerville  branch 

.\lgoa,  near  Newport,  then  build  a  line  to 
ttle   Rock,   east   of  the   Iron   Mountain.      F. 

Jonah,   St,   Louis,   Mo.,    is   Chief   Engineer 

construction. 

California. 

Ihe  Petaluma  &  Santa  Rosa  Ry.  Co.  (elec- 
c),  E.  M.  Van  Frank,  President,  Petaluma, 
1.,  is  reported  to  have  taken  over  the  inter- 
:  of  A.  D.  Bowe  in  the  proposed  electric 
e  from  Petaluma  to  Two  Rock  Valley.     It 

stated  that  work  on  the  branch  line  will 
gin  on  .\ug.  1,  and  later  the  road  will  lie 
tended  to  Bloomfield  and  Tomales. 
Byron  A.  Bearce,  President  of  the  Tide- 
iter  &  Southern  Ry.  (electric),  Room  4. 
lysicians'  Bldg..  Stockton,  Cal..  has  recom- 
mded  the  construction  of  the  road  from 
esno  to  Fowler  and  thence  to  Parlier  and 
edlej-,  continuing  south  to  Dinuba  and 
salia,    provided    rights    of    way   can    readily 

secured  from  property  owners.  Pie  also 
;ommends  an  additional  extension  of  the 
stem,  connecting  at  Fowler,  through  to 
hna  and  thence  to  Han  ford. 
Petition  has  been  filed  with  the  State  Rail- 
id  Commission  by  the  Marysville  &  Colusa 
inch  of  the  Northern  Electric  Ry.  Co., 
aska  Commercial  Bldg.,  San  Francisco,  for 
rniission  to  issue  bonds  to  the  amount  of 
100,000  for  construction  purposes.  The  ap- 
cation  states  that  the  building  of  a  new  line 
)m  Marysville  through  Colusa  to  Meridian 
Sutter  county  is  contemplated.  A  new 
dge  over  the  Sacramento  River  at  Meridian 
included  in  the  plans. 

rhe  San  Diego  &  New  York  R.  R.  Engineer- 
;  Corporation  has  applied  for  articles  of  in- 
-poration    in    Arizona.     The    special    objects 

the  corporation  are  to  make  surveys  and 
:ate  a  line  of  railroad  to  run  from  San 
ego,    Cal.,   in    as    direct    a    course    eastward 

may  be  found  most  practical,  through  the 
.tes  of  California,  Arizona,  New  Mexico, 
■xas,  Oklahoma,  .Arkansas.  .A-labama, 
orgia.  South  Carolina,  North  Carolina,  Vir- 
lia.  District  of  Columbia,  Maryland,  Penn- 
vania  and  New  Jersey ;  to  establish  a  short 
e  steam  railroad  between  San  Diego  and 
'w  York  City,  by  constructing  and  acquiring 
:itrol  by  traffic  agreements  and  otherwise 
th  roads  already  constructed  by  which  to 
ablish  the  shortest  possible  rail  route  be- 
een  New  York  and  San  Diego  for  the  rapid 
.nsportation  commodities,  and  to  build  and 
.lip  and  operate  such  a  system  of  railroads, 

to  join  with  others,  in  acquiring  and  oper- 
ng  such  a  line.  The  incorporators  are : 
orge  H.  Peet,  Granville,  A.  Richardson, 
ly  W.  Thaxter  of  Roswell,  N.  Mex. ;  Fred 
ckley,  John  Tonge.  215  .A.ndres  Bldg.,  Min- 
apolis,  Minn.,  and  A.  T.  Beall,  Sigourney,  la. 


The  Southern  Pacific  Ry,  has  filed  an  ap- 
plication for  permission  to  install  six  spur 
tracks  in  the  industrial  district  between  At- 
lantic and  Shearer  Sts.,  Los  Angeles,  Calif. 
The  company  also  wants  permission  to  install 
four  spur  tracks  on  Alameda  St.,  from  Mar- 
chessault  St.  and  Macy  St. 

Press  reports  quote  N.  U.  Hofziger,  Presi- 
dent Porterville  Northeastern  Railroad,  Por- 
terville,  Calif.,  as  stating  that  a  new  steam 
line  will  be  constructed  between  Porterville 
and  Woodville  and  that  over  two-thirds  of 
the  necessary  right  of  way  has  already  been 
secured. 

It  has  been  announced  that  all  construction 
work  will  be  completed  and  the  road  of  the 
San  Joaquin  &  Eastern  will  be  opened  for 
operation  from  Modoc,  Calif.,  on  the  South- 
ern Pacific,  north  of  Clovis,  to  the  Big  Creek 
plant,  a  distance  of  26  miles,  by  July  1. 

Work  will  be  commenced  at  once,  accord- 
ing to  a  statement  by  G.  W.  Pursell.  San  Di- 
ego, Calif.,  on  the  projected  line  of  the  Los 
Angeles,  Riverside  &  San  Diego  R.  R.  The 
first  section  of  the  road  to  be  built  will  be 
between   San  Diego   and   Escondido. 

Colorado. 

The  Northwestern  Land  &  Iron  Co.,  holding 
concern  of  the  Denver,  Laramie  &  Northwest- 
ern Ry..  has  plans  under  consideration  where- 
by the  line  will  be  extended  from  Greeley  to 
Severance,  a  distance  of  12  miles.  W.  D. 
Hodge,  Denver,  Colo.,  is  Chief  Engineer  of 
the  railroad. 

Delaware. 

The  Brandywine  Ry.  Co.,  Union  Ry.  Co.  and 
Peoples  Ry.  Co.,  all  of  Wilmington,  Del.,  have 
been  consolidated  under  the  name  of  Peoples' 
Ry.  Co..  with  a  capital  stock  of  $1,500,000. 

Consolidation  papers  have  been  filed  at 
Dover  between  the  Wilmington,  New  Castle  & 
Southern  Traction  Co..  New  Castle,  Del.,  and 
the  New  Castle  and  Delaware  City  Traction 
Co.,  for  the  purpose  of  operating  a  line  be- 
tween Wilmington,  New  Castle  and  Delaware 
City.  The  new  company,  chartered  at  $250,000, 
IS  backed  by  a  New  York  firm.  The  city  coun- 
cil of  New  Castle  will  take  up  the  request  of 
the  comp;mv  for  permission  to  use  certain 
streets  in  that  city. 

Georgia. 

The  Columbus.  Chattahoochee  Valley  & 
Gulf  Ry,  Co.,  according  to  advices  from  Co- 
lumbus, Ga.,  has  been  formally  organized  and 
the  following  officers  elected:  J.  J.  Williams, 
President ;  L.  F.  Humber,  Vice  President ;  S. 
R.  Quincey,  Secretary  and  Treasurer;  Josiah 
Flournoy,  Chief  Engineer,  and  T.  T.  Miller, 
Attorney.  It  is  announced  that  the  Chief  En- 
gineer will  make  a  trip  over  the  proposed 
route  for  the  new  railroad,  from  Georgetown, 
Ga..  to  Atlanta,  shortly,  and  that  actual  work 
looking  to  the  construction  of  the  line  will 
commence  at  once.  The  capital  stock  of  the 
new  corporation  is  $500,000.  all  of  which  has 
been  subscribed.  The  board  of  directors  is 
composed  of  J.  J.  Williams.  L.  H.  Chappell, 
Arthur  Bussey,  E.  P.  Owsley,  L.  F.  Humber 
and  W..  S.  Sheppard,  all  of  Columbus.  Ga. 
John  D.  Little  of  .'\tlanta  is  one  of  the  large 
contributors. 

Idaho. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.,  F.  L.  Pitman.  Chief  Engineer  of 
Construction,  Spokane,  Wash.,  will  probably 
have  construction  work  started  early  this  sum- 
mer for  a  25-mile  extension  from  Moscow 
south  to  Genessee,  Idaho. 

The  Utah  Construction  Co.,  Ogden,  Utah, 
which  has  the  contract  for  the  construction  of 
the  Central  Idaho  R.  R.,  has  resumed  track- 
laying  on  the  line  toward  Fairfield  and  it  is 
hoped  to  have  the  line  completed  to  that  point 
by  the  Fourth  of  July. 


Illinois. 

The  Chicago  &  Alton  R.  R.,  E,  L  (ji 
.Assistant    Chief     Engineer,    Chicago, 


understood    to    be    planning     a     consict,i,u 
amount  of  double  track  work.     Plans  ai 
under   consideration    for   increasing  yar 
terminal  facilities  in  Chicago,  Kansas  Ci 
St.  Louis. 
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The  Village  Board,  Malta.  111.,  has 
the    Chicago,    DeKalb    &    Western   a 
franchise   to    operate   a    railroad   throue 
village,   entering   on    Jefferson   St. 
Indiana. 

®The  Carter  Construction  Co.,  42  hn 
way.  New  York  City,  has  about' 100,01' cu 
yds.  of  team  work  to  sublet  on  its  co-act 
for  Section  I,  of  the  Chicago  &  Erie  Diijor. 
improvements  of  the  Erie  R.  R.,The  sjon 
extends  from  Laketon,  Ind.,  to  Roclter 
Ind.,  and  the  general  contract  includes  00- 

000  cu.  yds.  of  earth  excavation,  l,.50oii 
cu.  yds  of  embankment  and  10,000  cufd: 
concrete  masonry.  The  Carter  Constrjon 
Co.  expects  to  use  4  or  5  steam  shov(  oii 
the   work.  , 

®The  Fred  R.  Jones  Co.,  Rochester. ad, 
has  some  odd  jobs  of  team  and  smacs' 
work  to  sublet  on  its  contract  for  qble 
tracking  and  grade  revision  of  the  Erie  R 
The  Jones  contract  Is  located  P/a  inilc-as- 
of  Rochester  and  extends  to  Xorth  Jioir 
It  includes  350,000  cu.  yds.  of  earth  e>va- 
tion,  350,000  cu.  yds.  of  embaiikme  ; 
bridges,  7  wood  trestles,  3,600  cu.  yds.  oton- 
Crete  masonry  and  9,000  lin.  ft.  of  piling,  ab- 
contracts  on  this  work  have  been  let  to  R 
Connell,  Janesville,  Wis.,  and  E.  I.  iv 
Bros.  Co.,  Portsmouth,  Ohio. 

The  Montpelier  Traction  Co.  has  lierin 
corporated  with  a  capital  stock  of  $15,OI),iiil 
proposes  to  ouild  a  line  from  Marion, :d, 
through  Montpelier  to  Portland.  Ind.  Tlin 
corporators  are :  C.  L.  Smith,  A.  H.  Boani 
and  N.  W.  Lacey.  of  Montpelier;  D.  E.  Ins. 
of  Uhrichsville,  Ohio ;  A.  Evans  Townsei  ot 
Doyleston,  O.,  and  D.  E.  Binns,  of  Uhhs 
ville,  O.  The  last  two  men  are  (Thief  EnjKr 
and  Treasurer  respectively,  of  the  New  irl 
Engineering  &  Construction  Co. 

The  Chicago,  South  Bend  &  Nortlier In- 
diana Ry.  Co.,  C.  D.  Emmons,  General  m- 
ager,  South  Bend,  is  reported  to  have  disieii 
of  a  $25,000  bond  issue,  proceeds  of  whicrill 
be  used  for  the  immediate  construction  an 
extension  at  Elkhart. 

Iowa. 

©Contracts  for  grading  for  the  double  ick 
work  of  the  Chicago,  Milwaukee  &  St,  i»l 
between  Madrid  and  Woodward  have  Iie|lti 
to  Porter  Bros.,  Kansas  City,  Mo.,  ai  t<' 
Lorimer  &  Gallagher  Co.,  209  S.  LaSalUt,. 
Chicago,  111.  The  first  mentioned  secure:llf 
work  between  Madrid  and  the  river,  anie 
latter  the  work  between  the  river  and  V-d- 
ward. 

The  city  of  Marshalltown,  la.,  has  vol  t( 
grant  public  utilit"  franchises  to  Dows,  Sth. 
Reed  &  Cook  of  Cedar  Rapids.  The  buifS 
is  now  controlled  by  Jones  &  Hovey  oin- 
dependence.  By  the  terms  of  the  {rainit'- 
extensions  of  street  car  lines  are  to  be  mi. 

Ordinance  has  been  before  City  CouttOf 
Dubuque  to  grant  the  Union  Electric  ft. 
P.  B.  Sawyer,  General  Manager,  Dubuq  » 
franchise  for  an  extension  of  thestref:^'' 
line  from  Rhomberg  .^ve.  on  7th  .^ve't" 
Eagle  Point  Park.  The  extension  vvilDst 
about  $20,000,  and  it  is  understood  thatffl- 
strnction  work  will  be  started  as  soon  a™ 
franchise  is  granted. 

Tracklaying  is  under  way  on  the  Santi'*' 
Dodge  City  extension  and  it  is  planni  to 
have  about  60  miles  of  track  to  Satanta  m- 
pleted  by  July   1. 

Construction  work  will  be  commenced  «■ 

1  on  the  Dakota,  Kansas  &  Gulf  Ry.,  wh;  » 


•J* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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•ked  bv  American  and  English  cap- 
I'he  first  work  will  be  done  be- 
■loit,  Kan.,  and  Kearney,  Xebr. 
has  been  resumed  on  the  line  of  the 
SouthH-estern  K.  K.  All  necessary 
ions  have  been  paid  and  it  is  hoped 
he  road  in  operation  to  Clarinda,  la., 
short  time. 

imored  that  the  Chicago,  Rock  Island 
■  Ry.  has  secured  an  option  on  144 
land  adioining  Manly.  la.,  and  is 
to  make  the  town  the  passenger  and 
livision  terminal.  No  official  infor- 
as  been  obtained  as  yet  in   regard  to 

dar  Rapids  &  Iowa  City  Ry.  Lo.  has 

I  surveys  and  has  secured  the  capital 
•.instruction  of  a  l-">-milo  line  from 
ipids  to  yU.  Vernon,  via  Bertram, 
ion  contracts  will  be  let  at  once. 
Li,  Dows,  Cedar  Rapids,  la.,  is  presi- 

I.  D.  W'ardle.  Cedar  Rapids,  is  chief 

Kansas. 

ansas  City  Western  Ry.  (electric) 
\c    work    started    late    this    summer 

II  the  fall  on  double  tracking  its  line 
isas  City  to  Bremner  Heights,  a  dis- 

about  \>  miles.  J.  W.  Richardson, 
irth.  Kan.,  is  General  Superintendent. 
:insas  Central  Traction  Co.,  the  in- 
.n  of  which   was  noted  in  our  May 

has  applied  to  the  State  Utilities 
on  for  permission  to  do  business  in 
The  company  propose  to  built  and 
n  electric  line  from  Parsons  to  Cof- 
>  Galena.  The  incorporators  include 
rack,  Indianapolis.  Ind..  and  O.  C. 
\Uemont,  Kan 

Kentucky. 

juisville  &  Xashville  R.  R..  John 
•yton,  Chief  Engineer  of  Construc- 
lisville,  Ky.,  has  plans  for  grade 
work  from  Paris  to  Winchester. 
iles,  and  for  a  new  line  from  Beatty- 
..thol,  Ky..  about  8  miles.  The  L.  & 
p  understood  to  be  planning  a  new 
I  in  the  eastern  part  of  Kentucky, 
point  near  Jenkins  down  Elkhorn 
.a  point  near  the  Breaks  of  Sandy. 

'  Louisiana. 

(  Louis  &  San  Francisco  R.  R.,  F.  G. 

Iiief  Engineer,  St.  Louis,  Mo.,  has 
surveys  for  a  line  from  Kindred 
Charles. 

xas  &  Pacific  Ry..  C.  H.  Chamberlin, 
;  mincer,  Dallas.  Tex.,  is  planning  the 
ire   of   about   $.5,000,000    for    its.  new 

id  passenger  terminals  at  New  Or- 
r  enteen  city  squares,  bounded  by  An- 
•1,  Thalia,  Race  Sts.  and  the  river. 
•  secured  by  purchase  and  b\'  option. 
^nger  station  is  to  front  on  Annuncia- 
.■  e,  13  blocks  up  the  river  from  Canal 
nassenger.  freight  and  river  terminal 

]  of  fireproof  material,  and  the  con- 
MiS  to  begin  in  the  near  future. 

cCreary  Lumber  Co.  and  D.  E. 
1  of  Franklinton,  La.,  have  closed  a 
■i  Fordney-Fassett  Co.  for  $200,000 
r:r  lying  west  of  Franklinton.  and 
;ii  work  at  once  building  a  logging 
electing   with   the   Houghton   R.   R. 

I  Michigan. 

|iesbrough  Lumber  Co..  Thompson, 
iS,  it  is  said,  started  construction 
J,  a  20-mile  railroad  line  to  Thunder 
:'  tr.TMsnort    the    timber    to    Thompson 

Mississippi. 

!|Ts  of  the  Queen  &  Crescent  Svsteni 

ilig  preparations  for  the  double  track- 

t   .\labama  &  Vicksbnrg  division,  be- 

Jkson  and  \'icksbnrg.  Miss.,  and  also 

'■i  ng  a  modern  block  signal  system.      C. 

e  ■.  Cincinnati.  O..  is   Chief  Engineer. 

t  is  said,  has  been  resumed  by  En- 

f   the   Illinois    Central    on    the    pro- 

•  up  the    Pearl   River  Valley,   from 

Miss.,   to   Birmingham.   Ala.     Work 


w.is  abandoned  rocemlj  on  account  of  the 
high  water.  No  detinite  plans  have  been  de- 
cided upon  bv  the  companv  for  the  construc- 
tion. A.  S.  Baldwin.  Chicago,  III.,  is  Chief 
Engineer. 

Missouri. 

ITie  St.  Louis  Southwesierii  Ry..  F.  H. 
Britten.  General  Manager,  St.  Louis,  Mo.,  has 
entered  into  an  arrangement  with  the  Manu- 
tjicturers  Ry.,  E.  C.  Finley,  Chief  Engineer. 
St.  Louis.  .\Io.,  for  operation  on  the  terminals 
of  the  latter  road.  The  developments  by  the 
St.  Louis  Southwestern  oj  an  extensive  sys- 
tem of  Its  own  in  St.  Louis  for  the  receiving, 
forwarding  and  exchange  of  freight  are  under- 
stood to  include  a  joint  investment  of  S-.'WO.- 
'  with  liie  Manufacturers  Ry 

Minnesota. 

The  Northern  Pacific  K.  R.  has  purchased 
"i')  acres  of  land  in  the  district  between  Min- 
neapolis and  St.  Paul  for  trackage  purposes. 
The  land  recently  acquired  lies  partly  in 
Hennepin  and  partly  in  Ramsey  counties,  but 
the  Northern  Pacific  has  a  large  undeveloped 
area  in  northeast  Minneapolis  whicJi  it  will 
strip  and  make  into  yardage  at  some  time  in 
the  not  distant   future. 

Duluth  and  the  Iron  Country. 

l;V    fETER   i:.    .\IE.\G11KR. 

W,  F.  Carey  and  Claud  Siems  of  the  Siems- 
Carey  Co.,  contractors,  paid  us  a  visit  last 
week.  They  have  a  great  deal  of  work  under 
course  of  construction  in  different  parts  of  the 
country,  in  the  neighborhood  of  twelve  to  fif- 
teen million  yards,  .\lthough  Mr.  Siems  has 
lived  in  Minnesota  for  quite  awhile,  this  is  his 
first  visit  to  Duluth,  and  of  course  was  very 
pleased  with  our  city.  Mr.  Carey  told  us  a 
good  story  about  a  breakfast  he  had  out  in 
Montana.     Well,  it  was  good.     " 'Nough  said." 

Fred  Jones  of  Jones  Brothers,  contractors, 
paid  us  a  visit  a  few  days  ago.  Not  doing  any 
work  at  the  present  time. 

Harry  Roberts,  better  known  as  Cap  Rob- 
erts, of  the  Robert  Kingston  Contracting  Co., 
who  has  been  very  ill  for  some  time,  is  recov- 
ering and  will  be  on  the  job  in  the  very  near 
future.  The  captain  has  a  great  many  friends 
in  this  territory  and  they  are  all  very  pleased 
to  hear  of  his  recovery. 

Ed.  Hingston.  representing  the  Bucyrus 
Steam  Shovel  Co.,  drops  in  to  see  us  occa- 
sionally. Reports  business  in  the  steam  shovel 
line  very  good.  The  writer  gave  him  an  order 
for  a  TO  ton  Bucyrus  on  his  last  visit. 

Frank  Van  Patten,  with  the  Walsh  Con- 
struction Co.,  reports  they  are  doing  some 
track  laying  and  ballasting  on  the  Canadian 
Northern  near  Duluth.  He  was  in  to  see  us  a 
couple  of  times  last  w-eek. 

The  Winston-Dear  Co.  was  awarded  a  con- 
tract by  the  Great  Nortliern  Ore  Lands  Co.  to 
strip  one  of  its  mines.  The  contract  amounts 
to  about  fi.OOO.OOO  cu.  yds.  and  is  to  be  started 
immediately.  The  Winston-Dear  Co..  imme- 
diately on  receiving  the  contract,  placed  an 
order  with  the  Western  Wheeled  Scraper  Co. 
for  seventy-five  of  its  12  yd.  air  duinp  cars. 
There  were  quite  a  few  bidders  for  this  con- 
tract, but  Winston's  drew  the  lucky  number. 

E.  T.  Foley  of  Foley  Brothers,  contractors, 
was  a  caller  at  this  office  about  a  week  ago. 
They  are  very  busy  in  various  sections  of  the 
country,  and  have  a  great  deal  of  work.  Mr. 
Foley  was  here  looking  ovt  their  work  on  the 
Duluth.  Winnipeg  &  Pacific  Railwav  at  Du- 
luth. 

E.  .\.  Dalil,  the  contractor,  was  a  caller  a 
few  days  ago.  He  has  several  sewer  contracts 
at  the  present  time  in  the  city  of  Duluth, 

R.  C.  McLean,  a  Duluth  contractor,  was  in 
to  see  us  this  week,  and  gave  us  a  small  order 
for  some  tools.  He  is  engaged  in  several 
sewer  contracts  at  the  present  time. 

The  city  of  Hibbing.  Minn.,  awarded  to 
Coons  &  Butler  last  week  a  paving  contract 
amounting  to  .tbout  $12.1.000,  work  to  be 
started  immediately.  This  is  a  new  contract- 
ing firm,  and  this  contract  is  the  first  one  they 
have  secured.  There  were  a  great  many  bid- 
ders for  this  work  and  the  letting  of  the  same 


was  quite  a  warm  session,  Mr,  Coons  and 
.\Ir.  Butler  were  callers  at  this  office  this  week 
and  are  busy  getting  their  plant  together  and 
their  organization, 

J.  D.  O'Connell,  the  contractor,  came  in  to 
see  us  last  week  and  left  an  order  for  some 
tools.  He  is  busy  on  some  sewer  work  at  the 
present  time. 

J.  B.  (■■  Dusty  ")  Rhodes,  representing  the 
Western  Wheeled  Scraper  Co.,  has  been 
spending  the  last  two  weeks  with  us  here.  He 
left  for  ^Aurora  this  week.  We  hope  he  will 
be  back  soon,  because  we  all  like  Dusty. 

Melvin  Pattson,  manager  of  sales  for  the 
Brown  Hoisting  Machinery  Co.,  Cleveland, 
Ohio,  spent  a  couple  of  days  in  the  city  re- 
cently. Pat  looks  just  as  good  as  ever  and  as 
usual  has  the  golf  bug. 

H.  T.  Hazen,  who  has  been  chief  engineer 
of  the  Duluth,  Winnipeg  &  Pacific  Railway 
Co.  and  who  for  the  past  six  months  has  had 
charge  of  a  couple  of  hundred  miles  of  the 
construction  work  for  the  Canadian  Northern, 
has  resigned  to  accept  a  new  position  as  chief 
engineer  for  a  new  railway  company  in  Cana- 
da. It  is  a  big  project,  but  there  is  no  doubt 
but  what  Mr.  Hazen  will  handle  it  very  nicely. 
We  wish  to  e.xtend  our  congratulations  to  Mr. 
Hazen. 

John  Butler  of  Butler  Brothers,  stripping , 
contractors,  spent  a  day  in  the  city  last  week. 
They  are  very  busy  at  the  present  time  on  sev- 
eral stripping  jobs,  and  are  working  about 
nine  steam  shovels.  John,  like  most  of  the 
good  Irishmen,  likes  a  good  story  and  a  joke. 
The  writer  bit  on  one  of  his  jokes  the  other 
day  and  he  is  now  very  busy  trying  to  get  up 
one  to  spring  on  John. 

The  labor  situation  in  Duluth  is  not  im- 
proving any.  Men  are  still  scarce  here  and 
quite  a  demand  for  them.  The  average  wages 
for  common  laborers  is  $2.25  per  day.  There 
is  a  lot  of  work  going  on  and  a  lot  more  in 
sight.  We  are  short  a  large  number  of  men 
up  here  and  any  men  in  search  of  work,  by 
coming  to  Duluth.  will  get  all  that  they  want. 

Montana. 

®\Vinston  Bros.  Co.,  801  Globe  BIdg..  Min- 
neapolis, Minn.,  which  has  the  contract  for 
constructing  the  new  line  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  Ry.  from  Great  Falls 
easterly  71  miles,  as  noted  in  our  last  issue, 
has  as  yet  let  no  subcontracts  for  the  work.  A 
portion  of  the  work,  however,  will  be  let.  The 
contract  includes  about  2,000,000  cu.  yds,  of 
classified  material,  including  4  tunnels,  aggre- 
gating about  3,000  lin.   ft. 

The  Butte.  Anaconda  &  Pacific  R.  R.  Co. 
has  filed  with  the  County  Clerk  at  .Anaconda. 
Mont.,  deeds  for  right  of  way  purchased  for 
the  construction  _  of  the  new  e.xtension.  C. 
.\.  Lemon.  Anaconda,  Mont.,  is  Chief  Engi- 
neer of  the  railway.  -' 

Nebraslca. 

The  Bethany  Traction  Co.,  of  Bethany, 
Neb.,  has  been  incorporated  with  a  capital 
stock  of  $2-5,000  and  proposes  to  build  a  line 
from  the  present  terminus  of  the  Lincoln 
Traction  Co.'s  line  to  the  university  farm,  ex- 
t-ending  to  L'niversity  Place  and  Bethany.  A 
connection  to  Havelock  may  also  be  arranged 
Dr.  C.  W.  Jester  is  President. 

New  Hampshire. 

The  Manchester  Street  Ry.  Co.,  .Vtaiichester. 
X.  H..  has  appliad  to  the  council  of  that  city 
for  permission  to  double  track  its  lines  in 
West  Manchester,  particularly  that  section 
south  of  the  Manchester  &  North  Weare  R.  R 
tracks  to  its  terminal  on  South  Main  St.,  and 
also  for  a  distance  of  ,500  ft.  north  of  Granite 
Sq. 

The  s'ockholders  of  the  Concord  &  Montreal 
R.  R.  (a  subsidiary  company  of  the  Boston 
&  Maine  R.  R..  E.  H.  McHenry.  Vice  Presi- 
''ent.  Boston,  Mass.").  have  voted  to  issue 
$1,500.00(1  of  new  stock  for  the  construction  of 
an  electric  railway  over  the  Presidential  Range 
to  the  summit  of  Mt.  Washington  and  a  new 
hotel  there.  Benjamin  .•\.  Kimball.  Concord. 
\.  H..  is  President  of  the  Concord  &  Montreal 
R.  R. 


4« indicates  work  now  open  for  bids,     ©indicates  a  contract  let  recently. 
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New  Jersey. 


'^urvfvs  are  under  way  at  Mornstown,  X. 
J  ,  fur  "a  :^-mile  line  which  will  furnish  a 
connection  hetween  the  Morristown  &  Erie 
R  R  ,  and  the  New  Jersey  &  Pennsylvania 
K  R  '  \  plan  is  also  under  consideration  for 
c(inipleting  the  long  projected  tunnel  route 
from  ?\Iontclair  to  Verona.  Surveys  tor  this 
work  are  to  be  made  shortly.  R.  W.  Mctwan, 
\Vhipi)any,  N.  J.,  President  of  the  .Mornstown 
&  Erie   R.   R.,  is  interested. 

The  Morris  Countv  Traction  Co.,  Morns- 
town,  N.  J.,  has  an  appHcation  before  the  State 
Public  Utilitv  Commissioners  for  approval  of 
a  bond  issue  of  $3,000,000. 

The  Stone  Harbor  Terminal  R.  R.  Co  has 
been  incorporated  with  a  capital  stock  of 
«l.ViOOO,  the  incorporators  including  R.  P. 
Ri-lev,  Stone  Harbor,  X.  J.:  R.  H.  Hender- 
shott'and  C.  A.  Farmim,  Philadelphia,  Pa. 

New  York. 

The  New  York,  Ontario  &  \\  cstern  Ry_ 
has  under  consideration  the  expenditure  of 
about  $60,000  for  the  construction  of  freight 
vards  and  for  laving  switch  tracks,  at  Ful- 
ton, N.  Y.  J.  E.  Childs  is  Vice  President  and 
General   Manager.  New  York   City. 

North  Dakota. 

It  is  said  that  the  Great  Northern  Railroad 
Co  has  decided  to  abandon  the  Little  Missouri 
River  survev  and  crews  are  now  completing 
the  survev  along  the  Cherry,  Lonesome  and 
Charbonneau  Creeks  through  :\IcKenzie  Coun- 
ty N.  Dak.  A.  H.  Hoagland.  St.  Paul,  Mmn., 
is  Chief  Engineer  of  the  railroad. 
Ohio. 

©Ferguson  &  Edmondson  Co.,  Brookville, 
Pa  as  noted  in  our  May  29  issue,  have  two 
sections  of  the  second  track  work  on  the 
Chicago  &  Erie  Division  of  the  Erie  R.  R. 
One  section  extends  from  Kenton.  O..  to  Har- 
rods  O..  and  the  other  from  Elgin,  O.,  to 
Wren,  O.  The  contract  includes  400,000  cu. 
yds  of  earth  excavation  and  3,500  cu.  yds.  of 
concrete  masonry.  None  of  the  work  is  to  be 
sublet.  ,         , 

There  is  no  basis  for  the  report  that  the 
Detroit,  Toledo  &  Erie  Ry.  is  to  expend  $o,- 
(lOO  000  on  improvements  to  its  line. 

Practicallv  all  right  of  way  has  been  secured 
and  it  is  expected  that  work  will  be  started 
shortlv  on  the  proposed  trolley  system  at 
t^oshocton.  The  Edison-Beach  storage  bat- 
tery cars  are  to  be  used.  W.  C.  Swift,  Coshoc- 
ton, O.,  is  interested. 

The  directors  of  the  Toledo  Railways  i; 
Light  Co.,  Toledo,  have  appropriated  $90,000 
for  double-tracking  the  Monroe  St.  line  at 
Toledo. 

Oklahoma. 

The  Lawton  Railway  &  Lighting  Co.  has 
surveys  underway  for  its  proposed  interurban 
line  between  Lawton  and  Fort  Sill.  It  is 
hoped  to  have  actual  construction  work  started 
by  July  15,  John  D.  Kennard,  Lawton,  Okla., 
is  the  Engineer;  B.  R.  Stephens,  McAlister, 
Okla.,   is   President. 

The  Fort  Smith  &  Western  R.  R.,  with 
present  terminals  at  Fort  Smith  on  the  east 
and  El  Reno  on  the  west,  has  under  consid- 
eration an  extension  from  El  Reno,  crossing 
the  Rock  Island  Lawton  branch  at  Hinton  and 
going  west  to  Weatherford.  The  work,  how- 
ever, will  not  be  taken  up  until  late  this  year 
or  the  early  part  of  1913.  W.  M.  Bushnell. 
Fort  Smith,  .\rk.,  is  Chief  Engineer. 
Oregon. 

The  Mount  Hood  R.  R..  Jos,  W.  West, 
Chief  Engineer,  Hood  River,  Ore.,  is  reported 
to  be  considering  beginning  work  this  summer 
on  the  construction  of  an  extension  from  Dee 
to  Lost  Lake. 

The  Multnomah  Central  Ry.  Co.,  which  is 
building  from  Cottrell  to  Sandy,  is  making 
preliminary  surveys  through  the  upper  country 
east  of  Sandv,  and  if  the  proper  right  of  way 
and  property  inducements  are  given  bv  the 
settlers,  the  proposed  extension  from  Sandy 
will  lie  started  immediately.    The  route  of  the 


railway  will  be  up  the  Clear  fork  of  the  Sandv 
River,  south  of  Bull  Run  and  Lost  Lake 
crossing  at  Salo  Pass  north  of  Mount  Hood, 
(ioing  over  the  Cascade  Mountains,  the  road 
will  tap  the  upper  part  of  the  Hood  River 
\'alley. 

The  Portland,  Eugene  &  Eastern  Ry.,  A.  L. 
Welch.  Portland,  Ore.,  Vice  President  and 
General  Manager,  has  under  consideration,  it 
is  reported,  the  construction  of  a  feeder  line 
out  of  Eugene. 

Pennsylvania. 

®The  South  For|f-Portage  Ry.  Co.  is  re- 
ported to  have  awarded  the  contract  for  the 
construction  of  its  7%  mile  line  from  South 
Fork  to  Portage  to  the  Portage  Construction 
Co..  of  which  Sanderson  &  Porter,  New  York 
citv,  are  the  consulting  engineers. 

®Patricius  McManus,  224  N.  32d  St.,  Phila- 
delphia, Pa.,  has  been  awarded  the  contract  for 
the  grading  and  masonry  for  the  extension  of 
the  Philadelphia  &  West  Chester  Traction  Co.'s 
system,  from  Dre.xel  Hill  to  Media.  The  road 
will  be  completed  on  or  before  April  1,  1913. 
The  new  line  will  be  built  entirely  upon  pri- 
vate right  of  way,  e.xcept  within  the  borough 
limits  of  Media,  wdiere  is  passes  through  the 
main  business  thoroughfare.  Stone  stations 
will  lie  built  along  the  line.  The  roadwav  w'ill 
be  graded  for  double  track,  but  only  a  single 
track  will  be  laid  until  traffic  requires  a  second 
track.  A  substation  will  be  built  at  Burmont 
avenue,  on  the  outskirts  of  Drexel  Hill,  and 
the  new  line  will  he  equipped  with  the  latest 
type  of  high-speed  interurban  cars. 

®James  McGraw  Co.,  Arcade  Bldg.,  Phila- 
delphia, Pa.,  has  been  awarded  a  contract  by 
the  Philadelphia  &  Reading  Ry.  for  grading 
and  masonry  for  the  construction  of  an  ele- 
vated section  on  which  two  tracks  are  to  be 
added  between  Green  and  Wood  Sts.,  on  11th 
St.,  in  Philadelohia.  Work  will  be  begun  as 
soon  as  possible.  Contractors  are  engaged 
in  razing  old  buildings  on  the  east  side  of 
the  roadway  in  preparation  for  the  structural 
work.  The  total  estimated  cost  of  the  con- 
tract will  be  between  $420,000  and  $425,000. 
Part  of  the  new  track  will  be  carried  on  this 
masonry  embankment  and  in  places  steel  via- 
ducts will  be  built, 

®T.  N.  Sims  &  Co.,  Philadelphia,  Pa.,  have 
been  awarded  a  contract  by  the  Pennsylvania 
R.  R.  for  the  construction  of  a  3,000  ft.  long 
concrete  wall  to  extend  from  the  Pittsburgh 
City  line  to  Bridge   St.  in  Millvale. 

It  is  expected  that  the  Stone  &  Webster 
Engineering  Corp.,  Boston,  Mass..  will  reach 
a  definite  decision  this  month  regarding  the 
construction  of  the  projected  new  interurban 
line  from  Dallas  to  Terrell,  Tex. 

It  is  expected  that  the  St.  Louis  South- 
western Ry.,  C.  D.  Purdon,  Chief  Engineer, 
Tyler,  Te.x..  will  soon  begin  work  on  its  ter- 
minals at  Fort  Worth.  The  company  has 
recently  disposed  of  $7,500,000  of  bonds,  and 
part  of  this  money  will  go  for  the  work  at 
Fort  Worth.  The  company  has  already  pur- 
chased its  terminal  site  in  Fort  Worth  on 
Ninth  St.,  and  plans  partly  have  been  formu- 
lated for  the  erection  of  extensive  yards  and 
freight  offices. 

The  McNichol  Paving  &  Construction  Co., 
Philadelphia.  Pa.,  has  started  work  on  the 
grading  for  the  new  trolley  line  that  will  con- 
nect the  Lehigh  Valley  Transit  Co.  with  the 
Philadelphia  &  Western  road,  which  is  now 
building  a  line  from  StrafTord,  on  the  main 
line  of  the  Pennsylvania  R.  R.  to  Norristown. 
Work  was  started  in  the  vicinity  of  Kneedler 
Station. 

.\  bill  has  been  introduced  by  Senator 
Oliver  of  Pennslyvania  proposing  the  incor- 
poration of  the  Giesboro  Ry.  Co.  to  con- 
struct and  operate  a  trolley  road  from  Ana- 
costia  to  the  steel  plant  at  Giesboro  Point. 
Charles  V.  Wheeler.  Corcoran  Thom,  Alec  G. 
McKenna  and  Harry  F.  Clark  of  the  District 
of  Columbia,  and  James  W".  Kinnear,  James 
E.  Porter  and  Eben  V.  Clarke  of  Pennsvl- 
vania  are  named  as  the  incorporators.  The 
bill  specifies  that  the  management  of  the  af- 
fairs of  the  corporation  is  to  be  put  in  the 
hands  of   a   board  of  five  directors,   who   are 


to  be  stockholders, 
is  to  run  from  t 
Ave.  and  Portland  St.,  thence  aioni 


The  main  line  oil,,. 
to    run    from    the    intersection  d'v:  il' , 


St,  for  about  IVi  miles  to  the  mwCi''"'' 
of  the  plant  of  the  Washington  Ste,&o°,' 
nance  Co.,  near  Giesboro  Point.  ui|,  .' 
is  also  given,  if  the  work  is  done  i|hmT 


years,  for  the  construction  of  a  spulthrf,   i 
the    southerlv    Hne    of    the    propertlnr.i 


4th   St.,    from   Portland   St.   to  FirtSt,ri' 
.\ve.  and  thence  along  Firth-Sterlin|Ave  to 


Washington  Steel  &  Ordnance  Co. 

Surveys  are  under  way  for  a  troll  Ijn., 
be  built  from  Shaver's  Creek  and  5W  \:,i' 
ley  to  Cottage,  Huntingdon  county,  fhe  |i„» 
is  being  promoted  by  Samuel  LongeUj.  „; 
Petersburg,  and  eleven  miles  of  theUposfd 
route  remain  as  yet  to  be  completed 

Texas.  ' 

.\  company  has  been  organized  b-iii.;i 
men  of   Fort  Worth  with  a  view  ■ 
an  interurban  line   from  Fort  Wun 
eral  Wells.    Dr.  W.  E.   Brown  of  1 
is  reported  to  be  interested. 

Ordinance  is  before  the  City  Conn 
Texas  City,  Tex.,  to  grant  a  franc 
street  railwav. 

,    The  .Artesian  Belt  R.  R.,  a  43-m;i 
tending  from  MacDona  to  Christine 
purchased  by  the  European  Contract  m   :,i,  - 
Ltd.,  and   will  become  the  connectii  W    ■    ' 
San    Antonio   of   the   projected   San  n 
Roekport  &  Mexican  R.  R. 

4'he  city  of  Oakville,  Tex,,  has  sutoi 
raising  the  necessary  bonus  of  $40,r  i    ,,- 
cure    the    construction    of    the    San  iv  ■ 
Roekport  &  Mexico  Ry.  through  tha 

According  to  an  announcement  ri  t  ■ 
have  been   made  by  J.  W.   Hoffman  ,i 
Manager  of  the   Missouri,  Oklahoni;v 
R.    R.,    Muskogee,    Okla.,    constructi 
are   now    being   organized   and   worl' 
started  July   1   on   the   southern  e.xti ,. 
the  road  from  Denison,  Texas,  tlim 
las  and  possibly  to   Fort  Worth.     1 
of  the  proposed  line  from  Denison 
is  said  to  be  one  of  the  lowest  in  Te.^ 
five-tenths  of  1  per  cent.     All  of  the . 
way   into   Dallas   has   not   been  seci', 
it   is  believed   that   two  more  weeks  ' 
everything  settled.     The   surveying  i  > 
been   in  the  field  for  several  month- 
route   is  believed  to  be   one  of  the 
sirable   in   North   Te.xas.     It  is  prob . 
the   southern    extension   will  be  biiihy  'J 
Hoffman   Construction   Co. 

The    St.    Louis,    Brownsville   &  M 
R.  is   reported  to  have  let  a  contraci  ' 
construction  of  io  miles  of  railroad 
gio   County,   which   will   be  a  portio  ; 
Port    O'Connor-Bloomington    branch  1. 
planned  to  have  tlie  work  completedy  :\'. 
gust    15.     W.    Doherty,   Kingsville,  ';-i'. 
-Assistant  General  ^Manager. 

Engineers,  are  making,  surveys  at    i 
tonio,    Texas,    for    the    depot    and    ■ 
sites  of  the  proposed  San   Antonic,  i;>. 
&  Mexican  Railroad.     S.  F.  Turner  a  S. 
Hopkins,   San  Antonio,  Texas,  are  irtsi'- 

Utah. 

The    United    States    Smelting,   Reing   -, 
Mining    Co.,    which    has    acquired  cool  oi 
some   5,000  acres  of   bituminous  coal  no '" 
the   Huntington  field,  and  the  Southe  l' 
R.  R.  is  understood  to  be  planning  t(  xt?i 
the  railroad  so  as  to  furnish  an  outlei  r 
entire  field.     The  plans  call  for  the; 
tion  of  the  road  to  parallel  the  mail  ni 
the    Denver   &    Rio    Grande    from  P'" 
Thistle ;    thence      paralleling     the   M>'S' 
branch    to    Hilltop,    and    thence  rutin:  <'; 
and  south  to  ^lohrland.  The  maximu  gr^" 
to  Hilltop  will  be  1  per  cent;  and  fn  H'"- 
top   to    Mohrland   the   grade  will  nott  any 
point  exceed  2  per  cent.     The  road  'I  <-0^ 
approximatelv  $5,000,000.     The  road    P^S" 
ent  is   22   miles   long.     F.   N.   Camer    '^'" 
Lake   City,   is   General    Manager. 
Virginia. 

The  Caroline,  Clinchfield  &  Ohio  R;\\ 
Crosby,  Chief  Engineer,  Johnson  CityU 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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•en  granted  authority  to  construct  a  20- 

xtension  from  St.   Paul  to  Norton,   va. 

believed   that   the  contract    for   this   ex- 

1  will  be  let  shortly. 

West  Virginia. 
Monongalia  Ci'unty   Court  has  autlior- 

re  citizens  of  Clay  district  to  vote  lor  a 
tsue  of  $"200,000  to  insure  the  immediate 
Jion  of  the  Morgantown  &  Uunkard  Val- 
]:..  Morgantown,  W.  Va..  to  Blacksville. 
;;onnects  with  the  Wayncsburg-Blacks- 
ine,  now  in  process  of  con>truction,  and 
'ally  will  he  a  part  of  a  trolley  system 
iGrafton,   \V.   Va.,   to    Pittsburgh.     It   is 

lie   that    the   bond    issue    will   carrv,    in 
icase  the  district  bonds  will  be  exchanged 
•;  trolley  company's  bonds. 
Wyoming. 

',  believed  that  an  engineering  crew  of 
hicago,  Burlington  &  Quincy  Railroad 
vork  running  a  preliminarv  survey  for 
ojected  line   from  Casper,  Wyo..  north 

,  h  the  Salt  Creek  oil  fields  to  Buffalo 
heridan. 

Canada. 

lie  Canadian  Department  of  Railways  and 


l^anals,  L.  K.  Jones,  Secretary,  Ottawa,  Onl., 
is  calling  for  tenders  for  constructing  the 
second  section  of  the  Hudson  Bay  Ry.  This 
section  comprises  the  tiS  miles  between  Split 
I-akc  Junction  and  Thicket  Ports.  Tenders  for 
the  balance  of  the  road  are  also  to  be  asked 
this  month. 

The  Welland  Street  Ry.  Co.,  of  Welland, 
Out.,  is  arranging  to  extend  its  line  to  Welland 
Junction  on  the  south  and  into  Crowland 
Township  on  the  east  in  the  near  future. 

Kate  payers  of  Brantford,  Out.,  will  vote 
June  21  on  a  by-law  to  purchase  the  bonds  of 
the  I^ake  Erie  &  Xorthern  Ry.  Co.  to  the 
amount  of  $12.">,000.  If  the  bonds  are  voted 
the  city  will  secure  a  new  line  to  Port  Dover 
and  (Jalt.  Following  the  vote  in  Brantford, 
by  laws  will  be  submitted  in  Port  Dover,  Paris, 
Simcoe  and  Gait,  for  the  purchase  of  $2."),000 
worth  of  bonds  by  each  municipality,  Brew- 
ster, Nluirhead  &  Heyd,  Brantford,  Ont.,  are 
the  solicitors  for  the  company. 

I'"xtensive  railniad  improvement  work  is 
projected  in  Montreal,  and  it  seems  likelv  that 
$30,000,000  or  $.10,i>00,000  will  be  expended  in 
this  city  in  the  next  two  or  three  years  hy  the 
Canailian  Northern  Ry.,  the  Grand  Trunk  and 
the  Canadian  Pacific  Rv.    .\bout  one-half  this 


sum  will  be  spent  by  the  first  mentioned  rail 
road  in  buihling  a  3-mile  tunnel,  new  terminal 
and  overhead  track.  The  Grand  Trunk  R\ 
will  spend  between  $!>,00n.000  and  $10,000,0ii 
in  the  elevation  of  the  tracks  and  in  the  build 
ing  of  a  new  station.  The  bulk  of  the  outlay  i 
in  connection  with  the  elevation  of  the  track 
as  they  cover  a  distance  of  some  four  mile 
and  traverse  a  thickly  populated  section  of  th 
city.  The  Canadian  Pacific  Ry.  has  alroad 
commenced  the  expenditure  of  $'>,000,000  in  th 
erection  of  new  terminal  facilities  at  bot 
Windsor  Street  and  Place  Viger.  new  offic 
buildings  for  the  Dominion  Express  Co.  o 
St.  James  St.,  and  certain  improvements  i 
connection  with  their  docking  and  harbo 
facilities. 

Rate  payers  of  Saskatoon,  Sask.,  have  vote 
a  by-law  to  provide  $100,000  for  the  construe 
tion  of  a  subway  under  the  Canadian  Norther 
Ry.  at  23d  St. 

Terminals  for  the  new  government  roa< 
from  Prince  Albert  to  Fort  Churchill,  a 
h'ort  Churchill,  Que.,  are  to  be  laid  out  unde 
the  supervision  of  II.  T.  Hazcn,  formerl 
Chief  Engineer  of  the  Duhith,  Winnipeg  I 
Pacific   R.   R.   Co.   at    Port   .Arthur,  Ont. 


;  R  I  D  G E  S  —  S T E  E  L     AND      CONCRETE 


Colorado. 

j  e  contract  for  the  construction  of  the 
1  Blvd.   bridge    to    connect    Larimer    St. 

f  the  boulevard  with  the  14th  St.  via- 
:ias  been  awarded  by  the  Board  of  Pub- 
'jrks,  Denver,  Colo.,  to  C.  S.  Lamdie  & 

t  $22,89-^.  The  other  bidders  were: 
(nan-Renton  Co.,  $23,120;  Omaha  Struc- 
: Steel  Co..  $22,944.50;  Gaffey  &  Keefe. 
i>.50;  M.  F.  Levy  Construction  Co.,  $28,- 
jColorado    Bridge    &    Construction    Co., 

i. 

I      District  of  Columbia. 

Fine  Arts  Commission  of  the  District 
',  iimbia  has  formally  approved  plans  for 

oposed  $250,000  concrete  bridge  which 
;  ross  Rock  Creek  at  Q  St.  Work  on  the 
iiiction  of  the  bridge  will  begin  as  soon 
;    proceedings    for  the   condemnation   of 

iproaches    to    the    structure     are     com- 

j     Two  years  will   be  required  to  build 

[idge.     Plans  for  the  bridge  were  draw-n 

office  of   T.   C.  J.  Bailey,  Engineer  of 

■s.   Glenn  Brown  is  the  .Advisory  .Archi- 

lUinois. 

Ids  will  be  received   up   to   1 :30   p.   m.. 

17,  at  the  County  Clerk's  office,  Pekin, 
|ir  the  construction  of  two  reinforced 
is  to  be  built  in  Cincinnati  Township, 
'ell  County.  William  Havs,  Town 
I  R.  R.  No."  4,  Pekin,   111.    Hawley   Sta- 

iridge:     Span,  35   ft.;   roadway,   16   ft.; 

leight,  about  16  ft.  Estimated  amount 
. icrete,  109.6  cu.  yds.;  reinforcing  steel, 
lbs. ;  nearest  railroad  station,  Hawley 
;'n,  on  the  Illinois  Central,  about  100  ft. : 
>  t  bridge.  35  ft.  span,  steel  leg  bridge ; 
jition  in  gravel  and  clay,  to  be  carried 
I  4  ft.  below  stream  bed ;   average  depth 

."avation  about  10  ft. ;  low  water  flow, 
'ligh  water  flow,  about  10  ft.  deep.   My- 

ridge:     Span,  24   ft.;   roadway,   16   ft.; 

leight,  about  11  ft.;  estimated  amount 
'icrete,  61.9  cu.  yds.;  reinforcing  steel, 
'ibs. ;  nearest  railroad  station,  Meyers. 
\:  C.  &  -A.,  about  100  ft.;  present  bridge, 
j  span,  steel  leg  bridge ;  excavation  in 
'to  be  carried  about  3  ft.   below   stream 

I  clay ;  low  water  flow,  dry ;  high  water 
'ibout  6  ft.  deep;  no  local  concrete  ma- 
;    are   available    for    either    of    the   new 

s;   washed   gravel    may   be   obtained   at 

:   work  to   be   completed    on    or   before 

20,   1912.      More     detailed     information 

le  had  by  an   examination   of  the  plans 


and  specifications  prepared  by  the  Illinois 
Highway  Commission,  which  may  be  seen 
at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield, 
Illinois. 

•J«Bids  will  be  received  until  11  a.  m.,  June 
1.'.  by  L.  E.  McGann.  Commissioner  of  Public 
Works.  Chicago,  III.,  for  furinshing  material, 
labor,  etc.,  necessary  to  repair  the  W.  Taylor 
St.  viaduct.  The  bidding  sheet  is  made  up  ol 
the  following  items:  (.A)  removing  and 
disposing  of  old  pavement,  sub-planks,  side- 
walks, wdiecl  guards,  etc.;  (B)  furnishing  \el- 
low  pine  sub-planking,  including  bolts,  spikes, 
etc.,  in  place ;  quantity  assumed  at  68,000  ft. 
B.  M. ;  (C)  furnishing  white  pine  sidewalk 
planking,  including  fastenings  in  place,  quan- 
tity assumed  ll.OOlt  ft.  B.  .M. ;  (D)  yellow- 
pine  sidewalk  stringers,  purring  strips  and 
bridging,  incluiing  fastenings  in  place,  quan- 
tity assumed  ii,il00  ft.  B.  M. ;  (E)  oak  wheel 
guards  with  fistenings  in  place,  quantitj'  as-, 
snmed  6,000  ft.;  (F)  7%-in.  rectangular  yel- 
low pine  blocks  in  place,  quantity  assumed 
7-30  sq.  yds.;  (G)  5-in.  rectangular  paving 
blocks  in  place,  quantity  assumed  290  sq.  yds. : 
(H^  4-in.  rectangular  paving  blocks  in  place, 
quantity  assumed  V>(>  sq.  yds.:  (I)  approxi- 
mately 16  cu.  yds.  of  concrete,  including  rein- 
forcing w'ire;  (J)  structural  steel  for  repair 
work,  including  whe^l  guards,  protection 
angles,  etc-:  quantity  assumed  15,000  lbs.;  (K) 
iron  railings  put  in  place,  <i\iantity  assumed  .500 
lbs.;  (L)  flag  stone  sidewalk  reset,  including 
grading  and  filling,  quantity  assumed  80  sq. 
yds.;  (M)  removal  of  refuse  measured  in 
place  before  removed,  quantity  assumed  800 
cu.  yds.;  (K)  scraping  and  painting  entire 
structure,  including  railings,  etc.;  cash  or  cer- 
tified check  for  $.500  luusl  accompany  proposal. 

©Board  of  Tazewell  County  Commissioners, 
Pekin,  111.,  has  awarded  the  contract  for  the 
construction  of  a  concrete  arch  bridge  over 
LaRosh  Creek,  in  Groveland  Township,  to 
Edward   Cooney.   Tremont,   III. 

Advices  from  Mahomet,  III.,  state  that  plans 
have  been  prepared  for  the  construction  of  a 
new  bridge  over  the  Sangamon  River  east 
of  the  town.  The  cost  of  the  structure  is  esti- 
mated at  $8,000. 

Sketches  of  plans  for  the  viaduct  on  Bridge 
St.  to  span  the  tracks  of  the  Chicago,  Rock 
Island  and  Pacific  and  the  P.  &  P.  U.  Rys- 
have  been  filed  with  the  Commissioner  of  Pub- 
lic Works.  S.  W.  Eckley.  Peoria,  111.  The 
principal  object  of  this  proceeding  is  to  lo- 
cate the  piers  on  which  the  viaduct  will  rest. 


\\  lien  this  job  has  been  completed  th 
sketches  will  be  returned  to  the  maker.  G.  1 
Hedrick  of  Kansas  City  and  the  fixed  plan 
will  be  drafted. 

A  petition  will  be  filed  with  the  Highwa 
Commissioners  asking  for  a  special  electio 
to  submit  to  the  voters  of  Erie,  111.,  the  prop 
osition  of  rebuilding  the  approach  to  the  Eri 
bridge,  replanking  and  painting  the  structun 
The  cost  of  the  improvement  is  estimated  a 
$8,000. 

Residents  of  Proviso  Tow-nship,  at  a  specij 
clectioii  held  recently,  voted  in  favor  of  is 
suing  bonds  for  the  construction  of  a  $20,00 
reinforced  concrete  bridge  to  replace  the  pre; 
ent  span  over  the  Des  Plaines  River  at  Mad; 
son   St.,   Maywood.   III. 

Indiana. 

•I»Bids  will  be  received  until  noon.  June  li 
Newville,    Ind.,    for     the     construction    of 
double  span  80-ft.  bridge  at  Newville,  in    E 
Kalb  County.    A.  W.   Madden  is  County  Ai 
ditor. 

•J«Bids  will  be  received  until  2  p.  m..  July 
Creadvertisement),     by     Board     of     Spence 
County    Commissioners,     Rockport,     Ind.,    fc 
the  construction  of  21  bridges  throughout  th 
county.     J.  T.  Stevens  is  "County  Auditor. 

©The  contract  for  the  construction  of  tw 
new  spans  on  the  west  end  of  the  bridge  ov£ 
the  White  River,  known  as  the  Elliston  bridgi 
has  been  awarded  to  the  Vincennes  Bridg 
Co..  \'inccnnes,  Ind.,  at  $14,400. 

®Board  of  County  Commissioners,  Cor 
nersville,  Ind.,  has  awarded  the  contracts  fc 
the  construction  of  6  concrete  bridges,  as  fo 
lows :  Paul  F.  Carlos,  Connersville,  Ind 
Hackleman  bridge,  60-ft.  span,  $1,-596 ;  Ca 
and  Roy  Sherry.  E.  10th  St..  Connersvill 
Ind..  for  Wise  bridge,  $-373,  and  Hoovt 
bridge,  at  $-599.  spans  15  ft.  and  30  ft.,  rt 
spectively:  Matney  &  Buzendahl.  for  the  coi 
struction  of  the  McCann  bridge.  .Alexandf 
bridge  and  IMichener  bridge,  at  $198,  $172  an 
$293,  respectively.  Karl  Hanson  is  Count 
Engineer. 

®Thc  Board  of  I^i  Porte  County  Commit 
sioners.  I^i  Porte.  Ind..  has  awarded  the  cor 
tracts  for  the  construction  of  bridges  in  Nc 
ble,  Ilanna,  Washington  and  Prairie  Towi 
ships,  to  the  Rochester  Bridge  Co.,  Rocheste 
Ind..  and  W.  A.  Steigely,  La  Porte,  Ind. 

Iowa. 

The  City  Clerk  of  Sioux  City,  la.,  has  bee 
instructed  to  advertise  for  bids  for  the  cov 
struction  of  three  bridges  over  Bacon  Ho 
low  Creek. 


•J«  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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Mil-  cuiitiact  fur  the  removal  of  the  old 
icr  and  the  construction  of  a  new  steel  pier 
nd  otherwise  repairing  a  bridge  at  Daven- 
ort,  la.,  has  not  been  let  and  new  specifica- 
ons  will  be  prepared  and  the  work  readver- 
sed. 

Kansas. 

Plans  and  specifications  have  been  prepared 
y-  E.  E.  Clark.  Surveyor,  Jefferson  County, 
skaloosa,  Kan.,  for  the  construction  of  a 
ridge  on  the  count}'  line  in  Easton  Town- 
lip.  to  replace  the  old  structure  washed 
A' ay. 

It  has  been  decided  by  the  County  Commis- 
oners  to  erect  a  wooden  bridge  at  Washing- 
n  St.  over  Cow  Creek,  at  Hutchinson,  Kan., 
stead  of  a  concrete  structure,  as  at  first  con- 
dered. 

Commissioners  of  Shawnee  County.  Topeka, 
an.,  rejected  all  bids  received  for  the  con- 
ruction  of  the  proposed  new  brid.ge  over  the 
licago.  Rock  Island  &  Pacific  R.  R.  at  the 
ick  yards,  Topeka.  New-  bids  will  probably 
asked  on  revised  plans.  There  is  about 
0.000  available  for  the  improvement. 

Kentucky. 

A  hearing  will  be  held  at  10  a.  m.,  June  18. 
the  headquarters  of  the  Business  Men's 
;sociation,  Owensboro,  Ky.,  on  the  proposed 
idge  over  the  Ohio  River,  between  Rock- 
rt,  Ind.,  and  Owensboro,  Ky.  Maps  and 
signs  of  the  structure  are  on  exhibition  at 
i  offices  of  the  U.  S.  Engineers,  in  Cincin- 
ti.  O.,  Pittsburgh,  Pa.,  Wheeling,  W.  Va.. 
d   Louisville,  Ky. 

Massachusetts. 

■|»Bids  will  be  received  until  noon,  June  iS, 
L.  K.  Rourke,  Commissioner  of  Public 
orks,  Boston,  Mass.,  for  building  steel  draw 
m  and  draw  machinery  of  Chelsea  bridge 
rth,  over  the  north  channel  of  Mystic  River, 
arlestown  to  Chelsea. 

\t  a  recent  town  meeting,  Williamsburg, 
iss.,  the  Selectmen  were  instructed  to  se- 
•e  estimates  of  the  cost  of  building  a  cem- 
bridge  to  replace  the  old  structure  near  the 
;t  office.  A  report  will  be  prepared  and 
jmitted  at  the  meeting.  June  20. 

Michigan. 

rhe  Board  of  Public  Works.  Ludington. 
ch.,  has  under  discussion  the  matter  of 
cting  a  viaduct  over  the  Pere  Marquette 
■ou  in  that  city.  It  is  expected  that  plans 
1  soon  be  laid  looking  toward  replacin,g  the 

bridge  with  a  long  viaduct  which  will  con- 
t  the  two  big  hills.  This  kind  of  struc- 
e  would  be  elevated  sufficiently  to  permit 

Pere  Marquette  railroad  tracks  being  left 
their  present   location. 

Minnesota. 

■•Bids^will  be  received  until  4  p.  ni.,  June 
by    County   Auditor.   Wmona,    Minn.,    for 

nishing  and  erecting  three  highway  bridges. 

follows  :  One  -10-ft. ;  one  50-ft. ;  one  80- 
O.  B.  Leland  is  Engineer. 


Mississippi. 

'The  Lincoln  County  Board  of  Supervi- 
5,  Brookhaven,  Miss.,  has  awarded  the  con- 
it    for    furnishing    the    necessary    material 

two  steel  and  concrete  bridges,  one  being 
38-ft.  span  and  the  other  two  spans  total- 

135  ft.,  to  the  Joliet  Bridge  &  Iron  Co., 
et.  III.,  at  $.3,400.  The  structures  will  be 
:ted  by  convict  labor.  Bids  for  supplying 
Ivanore"  culverts  were  rejected, 
ids  were  received  as  follows  by  the  Board 
County   Supervisors,  Vicksburg,  Miss.,   for 

construction  of  three  bridges :  Bids  for 
ding  steel  bridge  over  Clark's  creek  were 
-led  and  were  as  follows :  W.  T.  Young 
Ige  Co..  concrete  floor,  $1,550;  W.  T. 
ing  Bridge  Co.,  wood  floor,  $1,295;  Vir- 
a  Bridge  &  Iron  Co.,  concrete,  $3,000; 
linia  Bridge  &  Iron  Co..  wood,  $2,850; 
csbnrg  Boiler  &  Iron  Works,  concrete, 
)0; 'Vicksburg  Boiler  &  Iron  Works,  wood, 
75;  Dutton  Foundrv  &  Machine  Works, 
:rete,  $1,9(50;  Dutton  Foundrv  &  Machine 
-ks,     wood,     $1,780.      The     bids     for     the 


Hagan  bridge  were;  W.  T.  Young  Bridge 
(.0.,  concrete  floor,  $2,695;  W.  T.  Young 
Bridge  Co.,  wood  floor,  $1,766;  Virginia 
Bridge  &  Iron  Co.,  concrete  floor,  $4,004- 
yirgmia  Bridge  &  Iron  Co.,  wood  floor 
$3,.32-3;  Vicksburg  Boiler  &  Iron  Works  con- 
crete floor.  $3,120;  Vicksburg  Boiler  c^  Iron 
\\orks.  wood  floor,  $2,660;  Dutton  Foundry 
&  Machine  Works,  concrete,  $4,096;  Dutton 
Foundry  &  Machine  Works,  wood  floor,  $3,567. 
Bids  for  the  Bovina  bridge  were ;  W  T 
Young  Bridge  Co.,  concrete  floor,  $2,695 ;'w 
T.  Young  Bridge  Co.,  wood  floor,  $1,766- 
Virginia  Bridge  &  Iron  Works,  concrete  floor 
*3,f!80;  Virginia  Bridge  &  Iron  Works,  wood 
floor,  $3,480  ;  Vicksburg  Boiler  &  Iron  Works 
concrete  floor,  $3.031 ;  Vicksburg  Boiler  &  Iron 
\A/orks.  wood  floor,  $2,565;  Dutton  Foundry 
&  Machine  Works,  concrete  floor.  $4,000-  Duf- 
l'^",  ,^'^""'^''>'  ^^   Machine   Works,   wood 'floor, 

Missouri. 

William  Koblman,  Jasper  County  Surveyor 
has  condemned  the  lower  Soring  River  bridge 
at  Carthage.  Mo.,  and  it  is  probable  that  a 
new  structure  will  be  erected  in  the  near  fu- 
ture to   replace  it. 

®The  contracts  for  the  construction  of  steel 
bridges  in  the  Carroll  Countv  Drainage  Dis- 
trict No.  3,  of  which  Clark  Jacoby  is  Engi- 
neer, Carrollton,  Mo.,  have  been  let  as 
follows:  R.  G.  Culbertson,  Hale  Mo 
at  $1,02.5,  for  50-ft.  Class  A  steel 
bridge,  with  two  12-ft.  wooden  approaches - 
R.  E.  Bates,  Hale,  Mo.,  at  $1,0-24,  for  two  50- 
ft.  Class  A  steel  bridges,  with  two  12-ft  ap- 
proaches; Stites  Steel  Bridge  &  Concrete  Co 
St.  Louis,  Mo.,  for  three  7'5-ft.  Class  A  steel 
bridges,  with  15-ft.  approaches,  at  $1,673  each, 
and  for  removing  and  replacing  five  bridees' 
at  $1,200. 

Montana. 

®The  Board  of  County  Commissioners,  Yel- 
lowstone County,  Billings,  Mont.,  has  award- 
ed the  contract  for  the  construction  of  11  steel 
bridges  to  the  Security  Bridge  Co.,  Minneap- 
olis, Minn.  The  structures  will  be  located  as 
follows:  One  25-ft.  span  and  one  28-ft.  span 
bridge  over  Canyon  Creek  ditch  in  the  vicin- 
ity of  the  Harmison  ranch ;  a  24-ft.  span  struc- 
ture over  the  same  ditch  near  Great  Northern 
Junction ;  one  32-ft.  bridge  over  the  main  canal 
of  the  Big  Dutch  Company,  near  the  Tilden 
beet  dump ;  one  40-ft.  span  structure  over  Val- 
ley Creek  in  the  vicinity  of  the  shearing  pens ; 
one  32-ft.  span  over  Keyser  Creek,  near  Ben- 
bow's  ranch  and  another  of  similar  length  over 
the  same  stream,  near  the  Meyers'  ranch;  a 
32-ft.  span  over  the  canal  of  the  Billings  Land 
and  Irrigation  Co.  on  the  bench,  near  Young's 
ranch;  one  40-ft.  structure  over  Razor  Creek 
in  the  vicinity  of  the  W.  W.  Clarke  farm  ;  one 
40-ft.  span  over  Sand  Creek,  about  three  miles 
east  of  Pompey's  Pillar,  and  one  50-ft.  span 
over  Two  Leggin  Creek,  about  six  miles  south 
of  Hardin. 

Nebraska. 

®The  Standard  Bridge  Co..  Omaha,  Nebr., 
has  been  awarded  the  contract  for  the  con- 
struction of  the  proposed  bridge  over  the 
Loup  River  at  Loup  City,  Nebr.,  at  $19,800. 

®The  following  bids  were  received  May  29, 
by  the  Scott  County  Clerk,  Gering,  Nebr.,  for 
the  construction  of  a  bridge  over  the  North 
Platte  River,  north  of  Gering:  (1)  Standing 
for  a  reinforced  concrete  arch  bridge,  com- 
posed of  50-ft.  spans  about  600  ft.  long,  and 
(2)  standing  for  a  reinforced  concrete  girder 
bridge  800  ft.  long,  composed  of  30-ft.  spans : 
C.  R.  Inman,  Cheyenne, ,  Wyo.,  (1)  $19,245 
and  (2)  $19,245;  John  L.  Mullen,  Lincoln, 
Nebr.,  (awarded  contract).  (2)  including 
fills,  $21,653;  Massillon  Bridge  &  Structural 
Co.,  Kansas  City,  Mo.,  (1)  $20,050  and  (2) 
$22,000 ;  H.  T.  Ward  &  Co.,  Tecumseh,  Nebr. 
(1)  $19,800,  and  (2)  $21,900;  Omaha  Struc- 
tural Steel  Works,  Omaha,  Nebr,  (1)  $21- 
000,  and  (2)  $23,000;  Lincoln  Construction 
Co.,  Lincoln,  Nebr.,  (1)  $18,500,  and  (2)  $21,- 
000 ;  Monarch  Engineering  Co.,  Falls  City, 
Nebr. ;  Midland  Bridge  Co.,  Kansas  City.  Mo.,' 


Iy3. 
part- 

for 


•{* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


(1)    $20,295,   and    (2)    $-22,475.     D    nb 
Lincoln,  Nebr.,  is  State  Engineer.  '     T"^^' 

New  York.  | 

•J-P.ids   will   be   received  until  noon 
Ijy  Duncan  Peck.  Superintendent  State 
ment    of    Public    Works,    Albanv    N 
Contract  103.  for  the  construction  of  a^j 
oyer   Oswego    River   and   Canal   at  Lrr^ 
Phoenix,  N.  Y.    A  more  complete  item  1;.^; 
found  under  Irrigation,  Drainage   etc    '.l. 
issue.  '     ^-  this 

®The  Town  Board  of  Orchard  Park!  v 
has  awarded  the  contract  for  the  coiKttc  " 
of  the  new  steel  bridge  on  the  Tre  & 
to  Jakel  &  Brown,  at  $1,493.  ''^'"foa.l 

®The  contract  for   furnishing  the  elL  i 
equipment  for  the  Ed  and  Willis  \ve  S 
in  New  York  City,  has  been  awarded  T 
Snare    &    Tnest    Co.,    143    Liberty  Stv 
Vork    City,    at    $31,840.      Arthur 'O'K'i  " 
Bridge   Commissioner. 

Bridge    Commissioner    Arthur   J.   Qmih 
New  York  City,  is  planning  to  reco'mm.l  ■' 
appropriation    of    $2,000,000     for    the 
struction    of    a    new    terminal    station 
Brooklyn    side    of   the    Brooklyn   BridEa> 
the  removal  of  the  elevated  tracks  frorlRui 
ton  St. 

The  declaration  of  the  officials  of  the  'Jttri 
Traction  Co.  that  the  company  will  novjn' 
sider  extensions  to  its  Rensselaer  lines  hi' 
compelled  to  pay  the  Greenbush  BridgCo' 
for  the  use  of  structure,  has  revived  tliag. 
tation  for  a  free  bridge  between  .\lbai  K 
\  ..  and  Rensselaer. 

Ohio. 

•^Rids  will  be  received  until  noon    j: 
by   Board    of   Hamilton   Countv   Comiiii  « 
ers,  Cincinnati,  O.,  for  the  construction  der 
Specifications  No.  .343,  of  concrete  culvc  on    , 
Reading  road,  1,500  ft.  south  of  Carthageve   •*f^ 
in    Mill    Creek    Township.     Albert  Rcirnli  ■^■' 
IS  Clerk.     A  bond  for  $500  must  be  filednih 
each   bid. 

•I«Bids  will  be  received  until  noon,  JuiJO 
by  Peter  Frank,  Jr..  Wyandot  Countv  .^uw 

Upper  Sandusky.  O..  for  furnishing'laboflil      

material  for  the  construction  of  a  steel  i^-  — 
known  as  the  Bretz  bridge,  in  Little  in- 
dusky,  Pitt  Township,  extreme  length  of.ijn 
55  ft.  Also  for  the  substructure  of  the  He' 
bridge  in  Sycamore  Township,  Haner  coi;ti 
retaining  wall  in  Mifflin  Township,  and  -a 
more  retaining  wall  in  Sycamore  Towiip, 
Bids  for  superstructure  and  substructurcisl 
be  submitted  separately  and  in  acconicc 
with  the  plans  and  specifications  which  w be 
found  in  the  Auditor's  olfice,  Wyandot  Coty. 
4*Bids  will  be  received  untilll  a.  m.,  ne 
26,  by  Board  of  Cuyahoga  County  Conis- 
sioners,  Cleveland,  O.,  for  the  constnictiiof 
a  culvert,  per  Report  No.  2912,  on  Eid 
Heights  Blvd.. 'in  Cleveland  Heights  Tn- 
ship.  F.  R.  Lander  is  County  Surveyor']. 
F.  Goldenbogen  is  Clerk. 

®The  contract  for  filling  the  approach  a 
bridge  over  Hubbard,  on  the  Gulf  roain 
Plymouth  Township,  Ashtabula  County,''., 
has  been  let  to  J.  P.  Fitzgerald,  .\shtaa, 
O.,  at  $3,127.  Bids  were  opened  June  3.\. 
V.  Hillyer,  Jefiferson,  O.,  is  Clerk. 

®The  contract  for  furnishing  all  laborid 
material  for  the  construction  of  the  V3 
Joint  County  bridge  has  been  awardeov 
Board  of  Darke  County  Commis.5ioi  s. 
Greenville,  O.,  to  James  Mannix,  Fort  :■ 
covcry,  O.     J.  E.  Kline  is  Deputy  Audito 

®The  contract  for  the  construction  <  a 
bridge  over  Nine  Mile  Creek,  on  Lake  S-e 
Blvd.,  in  the  village  of  Bratenahl,  ha.s  -n 
awarded  by  the  Board  of  Cuyahoga  Coy 
Commissioners,  Cleveland,  O.,  to  Colbm 
Bros.,  Kamms,  O..  at  $4,380.  Bids  ve 
opened  May  29.    J.  F.  Goldenbogen  is  Cler 

A  public  hearing  will  be  held  by  the  B(<i 
of  Cuyahoga  Countv  Commissioners,  it 
Cleveland,  O.,  at  11  a.  m.,  June  22,  on  e 
construction  of  a  bridge  on  Highland  id 
over  Euclid  Creek,  in  Euclid  Township.  J'- 
Goldenbogen  is  Clerk. 


1-'.  l''l_'. 
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ordinance  has  been  introiiuced  into  tlie 
'onncil  of  Columbus.  O..  pro\  iding  funds 
i  widening  of  Fourlh  St.  viaduct.  Henry 
el  is  City  Engineer. 

Franklin  County  Coniniissioncrs.  Co- 
s,  O..  have  rejected  all  bids  received  for 
instruction  of  the  new  concrete  bridge 
he  Olentangy  River  at  King  .\ve.     The 

bid  received  was  $50,000  and  there  is 
43,000  available  for  the  improvement, 
will  be  taken  to  raise  more  money  for 
irpose. 

Oklahoma. 

Oklahoma  City  &  Newcastle  Bridge 
.'ewcastle,  Okla.,  has  been  incorporated 
1  capital  stock  of  $7."i.OOO.  The  incor- 
rs   are     Charles    S.    Smith.     Newcastle. 

J  E.  Wright.  Tuttle,  Okla.:  A.  Haun, 
istie,  Okla. 

Oregon. 

ds  will  be  received  until  June  14.  bv 
Uiditor,  A.  L.  Barbur.  Portland,  Ore., 
lis  on  the  Broadwnv  bridge. 

Pennsylvania. 

ds  will  be  received  until  2  p.  m.,  June 
R.  J.  Cunningham,  County  Controller, 
loreland  County,  Greenburg.  Pa.,  for  a 
ted  wood  block  roadway  floor  and  car- 
im  treated  sidewalk  floor  and  repairs 
steel  work  of  the  joint  county  brid.ge 
he  Youghiogheny  River  at  .Mleghcny- 
oreland  county  line  at  Suter  Station,  on 
).  R.  R. 

:1s  win  be  received  until  noon,  June  2-"i. 
V.  Greiner,  Secretary.  Town  Council, 
ly.  Pa.,  for  the  construction  of  a  rein- 
concrete  bridge  over  Elk  Creek  on 
Broad  St. 

;  contract  for  the  reconstruction  and 
ig  of  two  bridges  in  Montgomery  Coun- 
bcen  let  by  the  Board  of  Commission- 
jrristown.  Pa.,  to  James  M.  Smith. 
ens  of  Concord  Township  have  neti- 
the  County  Commissioners.  West  Ches- 
L  for  the  construction  of  a  bridge  over 


the  west  branch  ..f  Chester  Creek  where  the 
public  highway  leaduig  easterly  from  a  point 
on  the  Concordville  and  Chester  road  crosses 
the  stream. 

^  .An  ordinance  will  be  introduced  into  the 
City  Council  for  issuance  of  $-210,000  of  bonds 
for  the  construction  of  the  proposed  Tulpe- 
hockcn  St.  bridge  and  for  the  construction  of 
sewers,  at  Reading,  Pa. 

The  Board  of  County  Commissioners,  West 
Chester,  Pa.,  has  been  petitioned  to  construct 
a  new  bridge  over  Buck  Run,  in  East  Fallow- 
field   Township. 

Tennessee. 

.-\t  a  meeting  of  the  Board  of  .McCallie  .\ve. 
viaduct  engineers,  Chattanooga,  Tenn.,  at 
which  Hunter  .McDonald.  Chief  Engineer  of 
the  N.  C.  &  St.  L.,  and  Curtis  Dougherty, 
Chief  Engineer  of  the  C.  .\.  O.  &  T.  P..  were 
present,  it  was  decided  to  recommend  the  bid 
of  the  Chickamauga  Quarrv  &  Construction 
Co.,  Chattanooga,  Tenn..  $1  l!l,038.14,  for  the 
construction  of  the  viaduct  for  acceptance. 
Other  bids  received  for  the  work  are 
as  follows :  Thomas  Sheahan,  Rich- 
mond, \a.,  $n.5,000;  J.  A.  Omberg, 
Jr.,  Memphis.  Tenn.,  $i:W.784:  William 
P.  Carmichael  Co.,  St.  Louis,  Mo.,  $141,170; 
C.  W.  Lane  &  Co..  Atlanta.  Ga..  $143,410; 
Noll  Construction  Co..  Qiattanooga,  Tenn., 
$14.">,831  ;  Bauml  Construction  Co..  Chatta- 
nooga, Tenn..  $150,133;  Foster-Creighton- 
Gould  Co.,  Nashville,  Tenn..  $1.57,480. 

Texas. 

^Bids  will  be  received  until  noon.  June  15. 
by  W.  .A..  Frazier.  City  Clerk,  Greenville, 
Te.xas,  for  the  construction  of  one  steel  bridge, 
seven  steel  bents  and  concrete  abutments  and 
piers.  .\  certiried  check  for  $1.0(10.  payable  to 
the  Mavor  of  the  citv.  nrnst  be  liled  with  each 
bid. 

®Thc  Commissioners'  Court  of  Milam 
County.  Cameron,  Texas,  has  awarded  the 
contract  for  the  construction  of  a  steel  bridge 
on  Big  Rim  Creek,  north  of  Cameron,  at  Gal- 


breath   crossnig.   to   the   El   Paso   Bridge   Co., 
Dallas,  Texas,  at  $1,100. 

®The  Commissioners'  Court,  Hallettsville, 
Texas,  has  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  Lavaca  River,  neat 
-Molton,  to  the  Massillon  Bridge  Co.,  Massil- 
Ion,  O.,  at  $2,036.  The  structure  will  be  oi 
steel  and  will  be  ISO  ft.  long.  .According  to 
the  terms  of  the  contract  the  work  is  to  be 
completed  Oct.  1. 

Utah. 

Land  owners  along  the  lake  drive  betweer 
the  city  and  the  lake  have  petitioned  the  City 
Commissioners.  Provo,  Utah,  for  the  con- 
struction of  a  bridge  over  the  river  near  thf 
Knudson   farm. 

■Washington. 

The  Board  of  Park  Commissioners,  Centra 
Bldg,,  Seattle,  Wash.,  plans  the  constructior 
of  a  concrete  bridge  on  Interlaken  Blvd.,  ovei 
26th  Ave..  N.,  to  cost  $25,000. 

The  City  Council  of  Lind,   Wash.,  has   de- 
cided   to   appropriate   $1,000   toward    the   cosi 
of  constructing  a  bridge   over  the   Coulee  or 
the  county  ro.Vd,  between  Mrst  and  Main   Sts 
■Wisconsin. 

.\  hearing  is  being  held  today  (June  12)  a 
Prairie  du  Chicn,  Wis.,  in  accordance  will 
the  order  of  Maj.  C.  Keller,  V.  S.  Engineer 
on  the  proposition  of  the  Chicago.  Milwauket 
&•  St.  Paul  R.  R.  to  reduce  in  length  the  draw 
of  the  pontoon  bridge  over  the  Mississipp 
River  at  Prairie  du  Chien. 

Wyoming. 

+Bids  will  be  received  \mtil  noon,  July  2 
by  Board  of  Weston  County  Commissioners 
Newcastle,  Wyo..  for  the  construction  of  : 
bridge  over  tlie  Big  Beaver  Creek  10  mile! 
from  Newcastle.  The  structure  will  be  70  ft 
long  on  piles  28  ft.  in  length.  W.  O.  Carletor 
is  Clerk. 

It  is  rumored  that  a  new  lu(i-ft.  steel  spai 
railroad  bridge  will  be  constructed  over  tht 
Bitter  Creek,  near  Rock  Springs,  Wyo..  ii 
a  short  time- 


OADS.     STREETS     AND     PAVEMENTS 


Alabama, 
lis  will  be  received   until  4  p.  m..  June 
I    Pickens    County     Court.     Carmllton. 
[or   grading   and    surfacing    with    san<l 

•  miles  of  road.     A   certified  check   for 
uist    be    filed    with    each    bid.      W.    S. 

i  Montgomery,   Ala.,   is   State   Highway 

jer. 

lis  will  be  received  until  July  0    (rcad- 

inent)    by   Elmore   County   (iourt.   We- 

>.  Ala.,  for  the  construction   of  5  miles 

>;e  aid  road.     M.   D.   Still  is  Judge  of 

Pj'.  W.   S.   Keller,   Montgomery,   .Ala.,   is 

•  ighway  Engineer. 

1,  City  Commission  of  Talladega,  Ala., 
I  lered  an  election  to  be  held  on  July  8 
i'  purpose   of   authorizing   the   issuance 


'00  5  per  cent  .30-year  bonds  for  street 

ihway  purposes.     It  is  the  purpose  of 

Oiimission   to   pave  the  business   district 

njcity  and  a  large  area  of  the  residence 

Arkansas. 

I^s  will  be  received  until  June  20.  by 
Little  Rock.  Ark.,  it  is  reported, 
i  paving  of  West  10th  St.  Ford  & 
'■I  are  Engineers. 

California. 

fis  will  be  received  until  2  p.  m..  June  24, 

-fornia.  Highway    Commission,    Forum 

'.iacramento.  Calif.,  for  the  construction 

ate  Highway  in  Yba  County,  including 

wing  approximate  quantities  :     Item  1, 

u.  yds.  of  excavation  without  classifi- 

"■jltem  2.  3  cu.  yds.  of  Class  A.  Portland 

concrete;  Item  3,  70  cu.  vds.  of  Class 


B.  I'Mrtland  c.meiu  concrete;  Item  4.  24. -500 
tons  l)roken  stone;  Item  5.  l.OOn  cu.  yds.  of 
sand  ;  Item  6,  450  lin.  ft.  12-in.  corrugated  iron  . 
pipe;  Item  7,  25  lin.  ft.  15-in.  corrugated  iron 
pipe ;  Item  8,  75  lin.  ft.  18-in.  corrugated  iron 
pipe;  Item  <1,  25  lin.  ft.  24-in.  corrugated  iron 
pipe;  Item  10,  2,800  barrels  asphaltic  oil;  Item 
11.  lO.OOO  lin.  ft.  guard  rail;  Item  12,  hauling 
and  setting  89  monuments. 

<®The  San  Joaquin  County  Highway  Com- 
mission. Stockton,  Cal.,  has  awarded  the  con- 
tract for  the  paving  of  the  French  Camp 
road  with  oiled  macadam  to  J.  N.  Jones  at 
$17,020.  Other  liiddcrs  were:  Cy  Moreing, 
$10,53(;;    George    S.    Benson   &    Sons,   $20,641. 

The  Trustees  of  Merced.  Cal.,  have  in- 
structed the  City  Engineer  to  prepare  plans 
and  specifications  for  the  improving  of  17th, 
I8th,  10th  and  20th  Sts.,  from  G  to  R.  .As- 
phalt macadam  will  be  used  for  the  paving 
and  concrete  for  the  curbing.  .Approximately 
•")4    blocks    will    be    laid. 

Georgia. 

•J*Bids  will  be  received  until  10  a.  m.,  June 
17,  by  Board  of  Commissioners  of  Roads 
and  Revenues,  Colquit  County,  Moultrie,  Ga., 
fur  the  construction  of  the  following  roads: 
.Autreyville  Road,  Section  No.  1.  Length  5 
miles.  .Autreyville  Road,  Section  No.  2. 
Length  4.-58  miles.  Ellenton  Road,  length 
2.(^8  miles.  .According  to  plans  and  specifica- 
tions on  file  in  the  office  of  said  Board  of 
Commissioners.  A.  B.  Buxton  is  Clerk  of  the 
Board. 

Idaho. 

®The  Inland  Empire  Hassam  Paving  Co. 
has  been  awarded  the  contract  by  the  County 


Commissioners.  Boise,  Ida.,  for  the  building 
of  about  2  miles  of  concrete  roadway  fron 
the  city  limits  to  Collister  bridge,  on  thi 
valley  road,  leading  west  from  the  north  enc 
of  the  city.  The  bid  is  $0.99  a  sq.  yd.  fo' 
a  two-course  concrete  paving.  The  total  cos 
is  $25,000. 

®The  Inland  Empire  H;i*sain  Paving  Co..  o 
.Spokane.  Wash.,  has  been  awarded  the  con 
tract  by  the  Board  of  County  Commissioners 
Boise,  Ida.,  for  the  construction  of  a  hard  sur 
faced  road  20  ft.  wide  extending  along  tli 
■Valley  Road  from  the  city  limits  of  Boise  Citv 
The  work  includes  the  laying  of  approxiinatel; 
21,333  sq.  j'ds.  of  two-course  concrete  pave 
ment,  concrete  culverts,  etc.  The  contrac 
price  is  $21,120.     Bids  w-ere  opened  May  24. 

The  City  Council  of  Idaho  Falls.  Ida.,  hai 
passed  a  resolution  calling  for  the  pavinj 
of  that  section  of  the  city  lying  betweei 
Eagle  Rock  St.,  on  the  north,  and  betweer 
Capital  .Ave.,  on  the  west,  and  the  Shor 
Line,  on  the  east,  as  well  as  that  sectior 
of  Broadway  between  (^apital  Ave.  and  th< 
bridge  across  Snake  River.  The  estimate! 
cost  is  $100,00(t.  It  is  prnliable  that  bitulitbii 
will  be  used. 

Illinois. 

^liids  will  lie  received  until  10:30  a.  in. 
June  14.  by  Board  of  Local  Improvements 
Shelbyville,  III.,  for  the  construction  of  2( 
blocks  of  vitrified  brick  pavement  on  con 
Crete  base  and  asphalt  filling. 

^Bids  will  be  received  until  2  p.  m.,  Jun( 
15,  by  Board  of  Local  Improvements.  F.  F 
Johnson,  President,  Pa.xton,  III,  for  the  im 
provement  of  East   State   St.     It  is  estimatet 


•J* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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hat  there  will  he  aljout  the  following  re- 
uired  to  complete  said  improvement:  4,204 
q.  yds.   of  vitrilied   hrick   block  paving  with 

sand  filler  and  surface  dressed  with  V2  in. 
it  sand,  complete  in  place;  4,204  sq.  yds.  of 
onndation  for  paving,  composed  of  7  ins. 
if  compact  gravel  and  a  sand  cushion  of 
ompact  sand  1  in.  thick,  complete  in  place ; 
.':!01  lin.  ft.  of  combined  concrete  curb  and 
utter  set  on  6  ins.  of  compacted  gravel, 
omplete  in  place;  '260  lin.  ft.  of  protection 
tone  set  on  4  ins.  of  compacted  gravel, 
omplete  in  place ;  2,479.0  cu.  yds.  of  exca- 
ating,  grading  and  trimming  sub-grade;  7 
ast  iron  inlet  boxes  for  catch  basins,  fur- 
ished  and  set  in  place ;  8  cast  iron  inlet 
oxes  for  sewer  pipe  outlets,  furnisned  and 
et  in  place ;  1  cast  iron  grate  for  catch 
asin.  furnished  and  set  in  place;  8  vitritied 
ewer  pipe  elbows  for  curb  inlet  boxes,  9 
13.  inside  diameter,  furnished  and  set  in 
lace;  24.3  lin.  ft.  of  No.  2  sewer  pipe,  8  ins. 
iamcter  for  connecting  inlet  boxes  with 
atch  basins,  laid  under  pavement  to  depths 
s  shown  on  blue  print  plan  and  trenches 
efilled  in  specified  manner,  complete  in  place. 

•J-Bids  will  be  received  until  2  p.  m.,  June 
5,  by  Board  of  Local  Improvements,  F.  F. 
ohnson.  President,  Paxton,  111.,  for  the  con- 
;ruction  of  the  improvement  of  East  Patton 
t.  and  College  St.  It  is  estimated  that 
lere  will  be  about  the  following  required 
5  complete  said  improvement :  6,907.9  sq. 
ds.  of  vitrified  brick  block  paving  with  a 
ind  filler  and  surface  dressed  w-ith  V2  in. 
ind,  complete  in  place;  6,967.4  sq.  yds.  of 
3undation  for  paving,  composed  of'  7  ins. 
f  comoacted  gravel  and  a  sand  cushion  of 
impacted  sand  1  in.  thick,  complete  in 
lace;  ."kISO  lin.  ft.  of  concrete  curb  and 
utter  set  on  0  ins.  of  compacted  gravel, 
omplete  in  place,  including  foundation;  370 
n.  ft.  of  protection  stone  set  on  4  ins.  of 
impacted  gravel,  complete  in  place,  includ- 
ig  foundation;  4.47,-^  cu.  yds.  of  excavating, 
rading  and  trimming  sub-grade;  8  cast  iron 
det  boxes  for  catch  basins,  furnished  and 
;t  in  place ;  6  cast  iron  inlet  boxes  for 
;wer  pipe  outlets,  furnished  and  set  in 
lace;  ti  vitrified  sewer  pipe  elbows,  for 
innecting  inlet  boxes  with  sew-er  pipe 
rain,  furnished  and  set  in  place;  21(i 
n.  ft.  of  No.  2  sewer  pipe,  8  ins.  inside 
iameter  for  connecting  inlet  boxes  with 
Itch  basins,  laid  under  pavement  to  depths 
;  shown  on  blue  print  plans  and  trench  re- 
lied in  specified  manner,  complete  in  place. 
^•Bids  will  be  received  until  noon,  June  18, 
.■  Board  of  Local  Improvements,  Lewis- 
iw^n.  111.,  for  furnishing  all  tools,  material, 
bor.  etc..  necessary  for  paving  approxi- 
ately  10,379  sq.  yds.  of  vitrified  brick  paving 
1  4-in.  concrete  base,  2-in.  .sand  cushion  and 
tch  filler ;  7,830  lin.  ft.  combination  straight 
)ncrete  curb  and  gutter;  1,338  lin.  ft.  12  ft. 
idius  combination  concrete  curb  and  gutter : 
)  lin.  ft.  8  ft.  radius  combination  concrete 
irb  and  gutter;  120  lin.  ft.  combination  con- 
■ete  drop  curb  and  gutter ;  1,448  lin.  ft.  3-in. 
:  12-in.  oak  marginal  curbing;  5.796  cu.  yds. 
ccavating  and  grading;  620  ft.  8-in.  vitrified 
■wer  pipe;  19  catch  basins;  1  brick  manhole; 

extra  manhole  covers.  Fuller-Coult  Co., 
heniical  BIdg.,  St.  Louis,  Mo.,  are  Engi- 
;ers. 

•{•Bids  will  be  received  until  9  a.  m.,  June 
:.  by  City  of  Moline,  III.,  for  paving  23d  Ave. 
cm  1.5th  to  27th  St.,  including  approximately 
:..320  sq.  yds.  of  brick  pavement  with  5-in. 
■ncrete  foundation.  1%-in.  sand  cushion  and 
phalt  filler;  8,390  ft.  straight  granite  con- 
ete  curb.  Lyle  Payton  is  Citv  Engineer. 
•J-Eids  will  be  received  by  L.  E.  McGann, 
jinmissioner  of  Public  Works.  Chicago,  111.! 
itil  11  a.  m.,  June  1-3,  for  furnishing  and  de- 
.•ering  to  the  1st  ward  branch  office,  224  W. 
ith  St..  approximately  2,500  galvanized  iron 
reet  boxes  according  to  plans  and  specifica- 
5ns  on  file  at  ofince.  Cash  or  certified  check 
r  $35ii  must  accompany  proposal. 
4*Hids  will  be  received  until  2  p.  m.,  June  18. 
■  Charles  Duisdieker,  President  Board  of 
-ical  Improvements.  Pekin.  Ill,  for  28..580  sq. 
Is.   of   hrick   paving   on   concrete   foundation 


with  cement  grout  filler;  -3,425  lin.  ft.  of  stone 
curb  reset ;  9,100  cu.  yds.  of  excavation  and 
filling.  J.  R.  Seibert  is  City  Engineer.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®The  city  of  Pekin,  III.,  John  R.  Seibert, 
City  Engineer,  has  awarded  the  contract  for 
the  improvement  of  Broadway  Paving  Dis- 
trict to  Jansen  &  Zoellers  of  Pekin,  at  $1.66 
per  sq.  yd.,  for  brick  and  $0.25  for  curbing. 

The  City  Council  of  Taylorville,  111.,  has 
ordered  2  more  miles  of  street  paving  on 
North  Webster,  Adams  and  Clay  Sts..  to- 
gether  with   some  intersections. 

Indiana. 

^Bids  will  be  received  until  July  1.  by 
Board  of  County  Commissioners,  Versailles, 
Ind.,  for  the  construction  of  1%  miles  of 
macadam  road  in  Brown  township,  estimated 
to  cost  $11,000.  J.  F.  Lockard  is  Ripley 
County   Auditor. 

®Harry  Dobson  of  Osgood,  Ind.,  has  been 
awarded  the  contract  by  the  Ripley  County 
Commissioners,  Versailles,  Ind.,  for  the  con- 
struction of  a  macadam  road  in  Delaware 
Township  at  $6,704.  Bids  were  opened  June 
3   bv  J.    Francis    Lockard,   Countv   .Auditor. 

®The  Board  of  Public  Works  of  Rich- 
mond, Ind.,  has  awarded  contracts  for  paving 
West  Main  St.,  from  the  river  west  to  West 
Fifth  St.,  and  for  Ft.  Wayne  Ave.,  from 
the  railroad  to  North  F.  St.,  to  C.  M.  Kirk- 
patrick  at  $1.60  per  sq.  yd.,  for  Hocking 
Valley   brick. 

®John  T.  Farrell  of  Ambia.  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Benton 
County  Commissioners,  Fowler,  Ind.,  for  the 
construction  of  the  Puetz  road,  a  distance  of 
one  mile,  at  $3,780,  and  P.  J.  Kennedy  of  Tem- 
pleton,  Ind.,  for  the  improvement  of  the 
Greenwood  Road,  a  distance  of  three  miles, 
at  $7,999.  Bids  were  opened  June  3.  Both 
roads  will  be  improved  with  stone. 

®J.  C.  O'Connor  &  Son  of  Delphi.  Ind..  have 
been  awarded  the  contract  by  the  Board  of 
Carroll  County  Commissioners.  Delphi.  Ind., 
for  the  macadamizing  of  roads  in  Jefterson 
and  Deer  Creek  Townships  at  $48,800.  Bids 
were  opened  June  4. 

®Frank  J.  Wright  of  Portland,  Ind.,  has 
ben  awarded  the  contract  by  the  Board  of  Jay 
County  Commissioners,  Portland.  Ind.,  for  the 
construction  of  a  three-mile  gravel  road  in 
Jackson  Township  at  $7,848.  Bids  were  opened 
June  3. 

®Blair  &  Kerr  of  Bloomington,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Monroe  County  Commissioners,  Bloomington, 
Ind.,  for  the  construction  of  gravel  roads  in 
Bloomington  and  Washington  Townships  at 
$2,290.     Bids  were  opened  June  3. 

®0.  L.  Osborn  of  Waynetown,  Ind.,  at  $13,- 
749,  O'Connor  Bros.,  of  Crawfordsville,  Ind.. 
at  $10,495,  and  Lawrence  Jenkins  of  Frankfort, 
Ind.,  at  3;6,500,  have  been  awarded  the  con- 
tracts by  the  Board  of  Montgomery  County 
Commissioners,  Crawfordsville,  Ind.,  for  the 
construction  of  highways  in  Coal  Creek  and 
LTnion  Townships.     Bids  were  opened  June  4. 

®Philip  Hipskind  Sons,  Richmond,  Ind.. 
have  been  awarded  the  contract  by  the  Board 
of  Wayne  County  Commissioners,  Richmond. 
Ind.,  for  the  construction  of  a  macadamized 
highway  in  Wayne  Township,  2%  miles  long, 
at  $42,800.  Bids  were  opened  June  5. 
_®The  Board  of  Wabash  County  Commis- 
sioners, Wabash,  Ind.,  has  awarded  the  fol- 
lowing contracts  for  the  construction  of  four 
roads  in  Liberty  Township,  for  wdiich  bids 
were  opened  June  4 :  Brane  Road,  Fred  A. 
Grover,  Logansport,  Ind.,  $10,438;  White 
Road,  McGeevey  &  Sons,  Wabash,  Ind.,  $12.- 
785;  Harper  Road,  Francis  Hulihan,  Wabash, 
$11,286,  and  Wagoner  Road,  J.  F.  Wilson,  La 
Fontaine,  Ind.,  $10,673. 

®G.  ]M.  Hopkins  of  Hayden.  Ind..  has  been 
awarded  the  contract  by  the  Board  of  Jennings 
County  Commissioners,  Vernon,  Ind.,  for  the 
construction  of  a  pike  in  Spencer  Township  at 
$8,488.     Bids  were  opened  June  3. 

®The  Board  of  Clinton  County  Commission- 
ers, Frankfort,  Ind.,  C.  F.  Cromwell,  County 
.A.uditor,  awarded  the  following  contracts  for 


the  construction  of  gravel  roads  foij-i  1 
bids  were  opened  June  6;  Corbett  Kh";" 
Fran  fort  Construction  Co.,  Frankfort  i  ]" 
$14,830;  Shafer  Road  to  Frankfort  Git  ' 
tion  Co.,  Frankfort,  Ind.,  $12,.535-  M 
Road  to  .'^.dam  Bros.,  of  Lebanon  ind  R' 
Peter  Road  to  C.  C.  Huffine  of  Fr'vf  ' 
Ind.,  $4,088 ;  Jacoby  Road  to  L.  W  Sea- 
Frankfort,  Ind.,  $4,600;  Davis  Road'Th' 
Frankfort  Construction  Co.,  Frankfoi  T  j^ 
$5,065;  Sloan  Road  to  C.  C.  Huffine  ofS' 
fort,  Ind..  $1,424;  Carter  Road  to  C  l\i 
well  of  Michigantown,  Ind.,  $r245-  \vi  ' 
Road  to  L.  \v'.  Seaman  of  Frankfoi  ff 
$2,-3-50;  Stevenson  Road  to  W  D  Bv  'f 
Frankfort,  Ind.,  $-3,768;  Friend  Road  tfnvl 
&  Miller  of  Frankfort,  Ind.,  $114o-r' 
Road  to  Irwin  &  Miller  of  Frankf m. S 
$2,340.  ;     ■ 

®Austin    M.    Shattuck   of    Brazil,  Ir  1,3, 
been  awarded  the  contract  by  the  Board T'. 
County    Commissioners,    Brazil,  Ind.. 
construction     of     a     limestone  road  ii 
Township  at  $4,120.     Bids  were  opened  u- 

®H.  C.  &  Ray  G.  Jester  of  Perrysvil  fr  ' 
have  been  awarded  the  contract  by  tli. 
of  Vermillion  County  Commissioner- 
port,  Ind.,  for  the  construction  of  a 
road,  three-quarters  of  a  mile  long,  a 
and  Ingram  &  Co.,  of  Perrysville,  for 
struction  of  a  gravel  road  1%  of  a  ir 
at  $6,385.     Bids  were  opened  June  ?,. 

©Tunis    Snip   of    Thayer,    Newton 
Ind.,   has   been   awarded   the   contraci 
Board  of  Jasper  County  Commissioner 
selaer,   Ind.,   for  the  construction  of  ' 
of   macadamized    road   at   $2,499.     Bidm 
opened  June  3. 

®Ray  Demass  has  been  awarded  the  ctBo; 
by  the  Board  of  Porter  County  Commisine.. 
Valparaiso,  Ind.,  for  the  constructiooi  1 
gravel  road  in  Pine  Township  at  $12,i)0iTi' 
contract  for  the  construction  of  a  grav-roil 
in  Boone  Township  has  not  been  avdfil. 
Bids  were  opened  June  4. 

®John    Oversbay    of    Wheatland,   Im  li- 
been   awarded   the   contract   by  the  Bo' 
Knox  County  Commissioners,  Vincenneln-  . 
for  the  construction   of  a  gravel  road  te::- 
sion  in  Steen  Township  at  $8,100.    Bidtf. 
opened  June  4. 

®C.  C.  James  of  Lexington,  Ind.,  haic 
awarded  the  contract  by  the  Board  oic.  ■; 
County  Commissioners,  Scottsburg,  In  i .; 
the  construction  of  the  London  gravel.>ai 
1.07  miles  of  stone  roads  and  culverts,  b?!-, 
etc.,  at  $4,799.    Bids  were  opened  June  3 

®N.  W.  Jackson  of  Montpelier,  Iniihas 
been  awarded  the  contract  by  the  Bo;,  tf 
Blackford  County  Commissioners,  Haori, 
Ind.,  for  the  construction  of  two  gravel lai;; 
in  Harrison  Township  at  $6,89-5  Bidder 
opened  June  3. 

®Roy  W.  Elrod  of  IMartinsburg.  hid.  rt 
Simpson  of  Salem,  Ind.,  and  Leslie  Darn' 
Scottsburg,  Ind..,  have  been  awarded  tii  01 
tract    by    the    Board    of    Washington  (11; 
Commissioners,  Salem,  Ind.,  for  the  101  Ui- 
tion  of  roads  in  Jackson,  Jefferson  and  w- 
ard   Townships   at  $5,865,  $618     and    SSd" 
Bids  were  opened  June  3. 

®The  Board  of  Newton  County  Co-ws- 
sioners,  Kentland,  Ind.,  has  awarded  th  011- 
tract  to  .-Mva  Herriman  for  the  coiistrio' 
of  the  Mac  Reading  road  in  Iroquois  '»•!■ 
ship  at  $4,130.    Bids  were  opened  June  3. 

®John  G.  Clack  of  Noblesville,  Injkss 
been  awarded  the  contract  by  the  Boa  0; 
Hamilton  County  Commissioners,  Nobliil^- 
Ind.,  for  the  construction  of  two  gravel  a<l~ 
in  Clay  Township  at  $.3,984  and  $-5,i)84,  M^ 
were  opened  Tune  4. 

The  Town"  Board  of  Bloomfield,  Indna- 
adopted  an  ordinance  for  paving  the  '*el' 
around  the  court  house  square  with  ck 
Remonstrances  will  be  heard  June  Id. 

The    City    Council    of    Connersville,  «> 
it   is  reported,  is  receiving  bids  for  tlieJV- 
ing  of  a   number   of   streets  with  brick.w 
Crete,   asphalt   or   other   material. 
Iowa. 


•^ indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


4«Bids  will  be  received  until  9  a.  in..'"'' 
12,  by  City  Council,  Des  Moines,  Ia.ioi 
paving   with   Warren's   bitulithic  paving  M 
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of  "2  ins.  of  wearing  surface  upon  o 
Portland  cement  concrete.  Tonawanda 
rom  the  south  line  of  Grand  Ave. 
fouth  line  of  Marsh  drive,  extended 
■stcrly  across  Tonawanda  drive.  About 
1.    yds.    of    pavement,    more    or    less. 

0  begin  on  or  before  the  •22d  day  of 
>12.  and  to  be  completed  on  or  before 

1  day  of  September,  1912.  Horace 
is  City  Clerk. 

s  will  lie  received  until  0  a.  m.,  June 
City  Council.  Dcs  Moines,  la.,  for 
with  Warren's  bitulithic  paving,  con- 
if  2  ins.  of  wearing  surfare  upon  5 
Portland  cement  concrete,  Polk 
om  the  south  line  of  Ingersoll  .^ve. 
north   line   of   Polk    PI.     About   6,735 

of  pavement  moie  or  less.  Work 
I  on  or  before  the  20th  day  of  July, 
d  to  be  completed  on   or  before  the 

of  September,  1912.  Horace  Susona: 
Herk. 

;  will  be  received  until  9  a.  m..  June 
^.  Kroppach.  City  Clerk,  Burlington, 
repaving  with  brick  block  and  creo- 
ick  25,000  sq.  yds.  of  "Main  and  Jeflfer- 

H.  G.  Vollmer  is  City  Engineer.  Of- 

■  ertisement  will  be  found  elsewhere  in 
e. 

will    be    received    until    7  :.30    p     m.. 

by  City  Council  at  the  office  of  C.  W. 

rity  Clerk.  Clarinda,   la.,   for  the   fol- 

mprovcments  according  to  plans  prc- 

T.  S.  Delay.  Creston,  la..  Engineer. 

curbing   and    paving    the     follow-in" 

treets  and  portions  of  streets  in  the 

larinda,  Iowa,  to-wit :  Washington  St., 

east  line  of  its  intersection  with  17th 

,  to  and  including  its  intersection  with 

l8th   St..   from  its  intersection   with 

, ton  St.  north  to  and  including  its  in- 

1  with  State  St.;   State  St..   from  its 

on  with  ISth  St.  west  to  and  including 

ection  w  ith  22d  St.,  and  Chestnut  St., 

i  intersection  with  18th  St.  west  for  a 

I  of  196  ft :  said  paving  shall  be  6  ins. 

!  ess,  and  composed  of  one  part  Port- 

■  lent,  two  parts  sand  and  four  parts 
I  tone:  said  curbing  shall  be  laid  where 
I  laid,  and  be  6  ins.  in  width  and  20 

:pth.  and  composed  of  one  part  Port- 
lent,  two  parts  sand  and  four  oarts 
Itone:  and  all  to  be  constructed  in  ac- 

I  with  the  plans  and  specifications 
now  on  file  in  the  office  of  the  City 

said  City,  .\pproximately  7,450  lin. 
'rbing  and   12,300  sq.  yds.  of   paving. 

shall  cover  the  furnishing  of  all  ma- 
id labor  necessary  for  the  making  of 
[it  improvement,  and  the  work  there- 
l?in  on  or  before  the  5th  day  of  July. 
,  12.  and  to  be  completed  on  or  before 
|iy  of  November,  A.  D.  1912. 

iCity  Council  of  Sioux  City,  la.,  has 
a  contract  to  the  National  Construc- 
of  Omaha.  Neb.,  for  the  paving  of 
t.,  from  Sixth  to  Seventh  St.,  and 
I ..  between  Pearl  and  Pierce  Sts., 
:;olithic  at  $1.23  a  sq.  yd. 
t'  Des  Moines  Asphalt  Co.  has  been 
t  the  contract  by  the  City  Council 
iMoines  for  the  paving  of  Woodland 
il  44th  St.  Bids  on  the  work  were 
■as  follows:  Woodland  Ave.,  Slst 
')  St.,  Des  Aloines  Asphalt  Co., 
i'O,  California  or  Mexican;  $1.74, 
a  or  Bermuda.  Bryant  Asphalt  Co., 
3[  $1.78.  Forty-fourth  street,  Cham- 
i|'  Kingman.  Des  Moines  Asphalt  Co.. 
(lifornia  or  Mexican:  $1.74,  Bermuda 
i'lad.     Bryant   .Vsphalt  Co.,  $1.66  and 

II  City  Council  of  Keokuk.  la.,  has 
8  the  contract  for  resurfacing  Main 
jimeron  &  McManus.  Keokuk,  at  the 
ij  bid :  Resurfacing  brick  pavement, 
il^r  sq.  yd. ;  macadam  $1.68  per  cu.  yd. ; 
^'5  per  cu.  yd.  in  place;  reconstructing 
ll'ement   with   asphalt    filler   $0.53   per 

nacadam  where  necessary.  $1.85  per 

extra   sand    where   needed    in   place. 

cu.  vd. 

ic  as  Carey  &  Sons  of  Clinton.  la.,  have 

Hrded  the  contract  bv  that  citv.  E.  J. 


Kcnsclie,  City  Clerk,  for  the  paving  of  Fifth 
.\vc.,  from  Second  to  Fifth  Sts.,  at  $29,074. 
X'ltrilled  block  will  be  used;  also  curbing  and 
guttcruig.     Bids  were  opened  June  4. 

®Thos.  Carey  &  Sons,  Weston  Blk.,  Clinton, 
la.,  have  been  awarded  the  contract  by  that 
i-'ity,  J.  G.  Thornc.  City  Engineer,  for  the  con- 
struction of  brick  pavement  at  $30,024.  for 
which  bids  were  opened  June  4.  The  work  in- 
cludes the  following:  100  cu.  vds.  of  excess 
grading:  12,900  sq.  yds.  of  vitrified  block;  1,- 
250  lin.  ft.  of  pillar  curb;  2,506  lin.  ft.  of  com- 
bined curb  aiul  gutter :  3,800  lin.  ft.  of  resetting 
old  stone  curb;  three  track  inlets;  194  ft.  of 
gutter;  two  catchbasins;  200  lin.  ft.  of  10-in. 
vitrified  pipe;  10  connections;  adjusting  500 
lbs.  of  gutter  plates,  and  100  lin.  ft.  of  gutter 
curb. 

The  City  Council  of  Perry,  la.,  will  shortly 
call  for  bids  for  the  paving  of  Otley  Ave., 
from  Second  to  12th  Sts.,  and  for  the  curb- 
ing of  Sixth  St..  Warford.  Third  and  Rail- 
road Sts.  Bids  are  to  be  considered  on  con- 
crete, bitulithic  and  asphalt.  C.  E.  Wilson 
is  City   Engineer. 

Preliminary  steps  toward  the  laying  of 
more  street  navement  have  been  taken  by 
the  City  Council  of  Cedar  Falls,  la.  Resi- 
dents of  Franklin  St.,  from  Second  to  12th 
Sts.,  have  petitioned  for  sheet  asphalt.  This 
work   would   include    15,000    sq.   yds. 

The  City  Council  of  Greenfield,  la.,  passed 
a  resolution  ordering  the  paving  of  about  10 
blocks.  Bids  will  be  asked  for  both  brick 
and   concrete. 

Bids  were  received  June  4  by  the  City  of 
Clinton,  la.,  T,  G.  Thome,  City  Engineer, 
for  paving  work.  The  bids  were  taken  on 
four  classes  of  pavement,  the  unit  bids  re- 
ceived on  these  and  on  some  of  the  other 
principal  items  of  the  work  being  as  follows: 
(1)  Standing  for  bid  of  Ford  Paving  Co., 
Cedar  Rapids,  la.;  (2)  McCarthy  Improve- 
ment Co..  Davenport,  la. ;  (3)  P.'  V.  Clarke, 
Clinton,  la.;  (4)  C.  B.  McNamara  &  Co.. 
Dubuque.  la. :  ('>)  Carev  &  Sons,  Clinton, 
la. : 


17,40o  sq.  vds.  Vitrified  block  paving,  250 
sq.  vds.  Certified  check  $700.  Contract  No. 
24— Vitrified  block  on  a  concrete  base  3,000 
sq.  vds.  Certified  check  $:W0.  Contract  No. 
2.5— Granite  block  on  a  concrete  base,  5,700 
so.  vds.  Certified  check  $600.  Contract  No. 
26— \'itrifi  d  block  on  a  concrete  base.  Vitri- 
fied block,  27,500  sq.  vds.  Granite  block, 
4,900  sq.  vds.  Certified  check  $2,500.  Con- 
tract No.  27— Granite  block  on  a  concrete 
base  16,000  sq.  yds.  Certified  check  $2,000. 
In  Contract  No.  20  the  resurfacing  over  old 
asphalt  to  be  done  for  and  under  the  super- 
vision of  the  City  EAgineer,  the  remaining 
portion  of  this  contract  to  be  done  under 
the  supervision  of  the  Paving  Commission. 
C.  .\.  Edel,  Secretary.  Specifications  and 
proposal  sheets  can  be  obtained  upon  appli- 
cation to  the  office  of  the  Paving  Commis- 
sion, City  Hall.  A  deposit  of  $5  will  be 
required  for  a  specification  covering  each 
contract.  This  will  not  be  refunded  unless  a 
bid  is  filed. 

The  City  Council  of  Cumberland,  Md.,  will 
on  June  24  take  up  ordinances  for  passage 
calling  for  the  paving  with  firebrick  of  the 
following  streets :  Allegany  from  Cumber- 
land to  Fayette :  First,  from  Springvale  to 
Virginia  Ave. ;  Boone,  from  Virginia  Ave. 
to  Oak ;  Kearney,  from  Orchard  to  Wineow ;, 
Circhard,  from  Williams  to  Kearney ;  Old- 
town  road,  from  Virgini;i  and  Maryland 
.■\ves.  to  the  Baltimore  and  Ohio  Railroad : 
Goethe  St.,  from  Baltimore  .Ave.  to  the  end 
of  the  street,  and  Frederick  St.,  from  De- 
catur to  Linden. 

The  Paving  Commission,  R.  K.  Compton, 
Chairman,  of  Baltimore,  Md.,  is  to  pave 
the  following  streets :  Granby  St.,  East 
Falls  -Ave.  to  Exeter  St.,  vitrified  brick ; 
Exeter  St..  Baltimore  to  Lombard,  granite 
blocks:  F'ront  St.,  Baltimore  to  Lombard,  vit- 
rified blocks:  Castle  St.,  Fayette  to  Madison, 
bituminous  concrete:  Richmond  St.,  Castle 
to  Howard,  sheet  asphalt  or  bituminous  con- 
crete;   Low    St..    East    to    .Aisquith,    vitrified 


Vitrified  Ijlook  paving,  12,900  sq.  yds 

Asphalt  paving,  9,S30  sq.   yds 

Wood  blocli  pavinir.   12.900  sq.  yds.* 

Concrete  pavmg,   12.900  sq.  yds 

Pillar  curb,   1.2."iO  lin.  ft 

Combination  curb  and  cutter,  2,.')0S  lin.  ft 

Plain  curb,   2, SOB  lin.  ft 

Resetting  old  stone  curb.  S.SOO  lin.  ft 

»D.  .J.  Ryan  &  Co..  Davenport,  la.,  bid  $2.31ii  per  sq.  yd 


(1) 

(2) 

(3) 

(41 

(5) 

$2.1.-. 

J2.10 

$2.12 

$2.09 

$2.00 

1.9.1 

2.05 

2.40 

2.53 

1.20 

1.44 

1.30 

.70 

.S5 

..SO 

.79 

.84 

..-..'I 

.70 

.68 

.60 

.70 

,30 

.40 

.40 

.70 

.2.") 

.40 

.06 

.50 

.25 

Kentucky. 

®The  Louisville  Asphalt  Paving  Co.  has 
been  awarded  the  contract  by  the  Board  of 
Public  ^^"orks  of  Louisville,  Ky.,  for  the 
construction  of  asphalt  pavement  on  Belleaire 
Ave.,  Emerald  Ave.,  between  Belleaire  Ave. 
and  Vernon  St.,  and  Bowling  St.,  between 
22nd  and  25th  Sts..  at  $1.90  a  sq.  yd.  The 
work  approximates  $13,000.  Other  bidders 
were  the  .American  Standard  Asphalt  Paving 
Co.,  $1.98,  and  Bickel  Asphalt  Paving  Co., 
$1.92.  ■ 

®Bickel  Asphalt  Paving  Co.,  of  Louisville. 
Ky.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  that  city,  for  the 
paving  of  Bowling  A\e.,  for  a  distance  of 
three  blocks,  at  $1.92  per  sq.  yd.  Bids  were 
opened  May  29. 

Louisiana. 

®The  Highway  E)epartment  of  the  Board 
of  State  Engineers,  Frank  M.  Kerr,  President 
and  Chief  Engineer,  104  New  Orleans  Court 
Bldg.,  New  Orleans,  La.,  has  awarded  the  con- 
tract for  the  construction  of  .38  miles  of  earth 
roads  from  Colfax  to  Montgomery,  Grant 
Parish,  to  L.  B.  Constant  of  Alexandria.  La., 
at  $79,282.     Bids  were  opened  June  4. 

Maryland. 

•J«Bids  will  be  received  until  June  19  by 
Board  of  Awards,  Baltimore,  Md.,  for  the 
following  contracts  for  street  improvement: 
Contract  No.  20 — Resurfacing  with  sheet  as- 
phalt by  the  surface  heater  method.  Over 
old   asphalt,  3,000  so.  yds.     Over  old  cobble. 


-ou.   granite 


lilocks:    I-^xctcr    St..    l-.iyette    h 
blocks. 

Massachusetts. 

^Bids  will  be  received  until  1  p.  m.,  June 
15.  by  Town  Selectmen.  Sgiithbridge,  ^Iass., 
for  grading  and  surfacing  a  portion  of  Wor- 
cester St.  with  broken  stone.  .\  certified 
check  for  $500  must  be  filed  with  each  bid. 
J.   A.   Whittaker,   Bank   Bldg..   is  Engineer. 

•}"Bids  will  be  received  until  noon,  June  14, 
by  L.  K.  Rourke,  Commissioner  of  Public 
Works.  Boston.  Mass.,  for  paving  and  regula- 
ting Park  St.,  betw'een  Dorchester  and  Geneva 
Aves.,  Dorchester. 

Governor  Foss  of  Massachusetts,  on  June 
3,  signed  the  bill  appropriating  $5,000,000 
for  the  construction  of  state  highways.  The 
bill  provides  that  not  more  than  $1,000,000 
shall  be  spent  in  any  vear  between  1912  and 
1917. 

Governor  Foss  of  Massachusetts  has  signed 
a  measure  authorizing  the  Metropolitan  Park 
Commission,  Boston,  to  expend  not  exceeding 
$200,000  a  year  for  five  consecutive  years  on 
the  metropolitan  parks,  parkways  and  boule- 
vards, as  follows :  For  a  parkway  or  boulevard 
near  Horn  Pond,  from  Pleasant  St.,  Wo- 
burn,  to  Pond  St..  Winchester,  $50,000;  for 
a  parkw'ay  or  boulevard  around  Lake  Quan- 
napowitt.  Wakefield.  $50,000;  for  a  parkway 
or  boulevard  from  the  junction  of  Mystic 
Valley  Parkway  and  Main  St.  to  Mystic 
Ave.,  Mcdford,  $75,000:  for  a  parkway  or 
boulevard  from  Hancock  St.,  Quincy,  to 
Quincy   Shore   Reservation,  $100,000 ;    for  ac- 


4» indicates  work  novy  open  for  bids,    ©indicates  a  contract  let  recently. 
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quirins;  land  around  Lost  Pond,  Brookline. 
and  around  Hammond  Pond.  Xewton  and 
Brookline,  $107,000:  for  acquiring  land  for 
n  parkway  from  Hoyden  Sq..  Dedham,  to 
Stony  Brook  Reservation.  $111.000 :  for  ac- 
quiring land  for  a  parkway  or  boulevard 
from  Wintlirop  Parkway.  Revere,  to  Win- 
throp  Shore  Reservation.' Winthrop,  $100,000: 
for  a  parkway  or  boulevard  from  Fresh  Pond 
Parkway  to  Fresh  Pond,  Cambridge,  $la.000 ; 
for  a  westerly  drive  in  ^liddlesex  Fells 
Parkway  near  Fellsmere  Pond,  Maiden,  $20,- 
UUO:  for  acquiring  land  for  a  parkway  or 
boulevard  from  the  crossing  of  Columbia 
Road  and  the  New  Haven  Railroad,  to  near 
Neponset  Bridge,  Boston,  and  from  near 
Neponset  Bridge.  Quincy,  to  Quincy  Shore 
Reservation.  Atlantic,  $47.5,000:  for  improve- 
ments on  lands  now  held  by  the  Metropolitan 
Park  Commission  at  Dorchester  Lower  Mills. 
$.'<.iiOi>. 

Highway  Committee  of  the  City  Council 
of  Chicopee.  Mass.,  has  reported  in  favor  of 
expending  $2-5,000  this  season  for  macadamiz- 
ing a  number  of  streets.  The  committee  has 
also  suggested  the  expenditure  of  $-5,000  for 
placing  new  preserved  timbers  and  laying 
blocks  on  the  Connecticut  River  bridge. 

Michigan. 

®The  Schoolcraft  County  Road  Commis- 
sioners. Manistique.  Mich.,  has  awarded  the 
contract  for  the  construction  of  5  miles  of 
state  reward  macadamized  road,  extending 
from  Manistique  to  Cooks,  to  the  Delta  Con- 
tracting Co.,  of  Escanaba,  Mich.,  at  $2-5.600. 
Other  liidders  were  James  Finn,  $30,230.  and 
tuist  Frcdeen.  $34.5.50. 

®The  Globe  Construction  Co..  of  Kala- 
mazoo, Mich.,  has  been  awarded  the  contract 
by  the  City  of  Kalamazoo,  for  the  construc- 
tion of  some  50.000  ft.  of  asphaltic  concrete 
with  2-in.  wearing  surface.  The  company's 
figures  w-ere  as  follows :  Pioneer  asphalt. 
»!-m.  base,  $1.34  per  sq.  yd.:  8-in.  base,  $1.43: 
Bermudez  asohalt,  6-in.  base,  $1.40  per  sq. 
yd.:  X-in.  base.  $1.40:  i  rinidad  asphalt.  0-in. 
base.  $1.40  per  sri.  yd.;  8-in.  base,  $1.49. 

®The  City  Council  of  Alma,  Mich.,  has 
let  the  contract  for  the  paving  of  11  blocks 
of  the  main  thoroughfare,  four  blocks  with 
brick  and  the  remainder  with  concrete,  to  the 
Markic  Coal  &  Cement  Co.,  of  Muskegon, 
Mich.,  on  concrete,  and  G.  A.  Lowry,  of 
Saginaw,  Mich.,  on  brick.  The  concrete 
pavement  will  have  a  2-in.  top  with  5-in. 
base. 

The  City  Council  of  Grand  Rapids.  Mich., 
has  voted  to  pave  Eastern  Ave.,  from 
Wealthy  to  Franklin  Sts..  with  asphaltic  con- 
crete. L.  D.  Cutcheon  is  General  Manager 
(ii   the   Board   of  Public  \\'orks. 

Minnesota. 

^Bids  will  be  received  until  June  18.  by 
County  .\uditor.  Winona,  Minn.,  for  macad- 
amizing about  21  miles  of  road.  O.  B.  Le- 
land    is    Engineer. 

®It  is  reported  that  P.  McDonnell  of  Du- 
luth.  Minn.,  has  been  awarded  the  contract 
by  the  City  Council  of  Hibbing,  Minn.,  for 
the  paving  of  Second  and  Third  Aves.  and 
Pine.  Center  and  Cedar  Sts.  with  bitulithic 
at  $2.40  a  sq.  yd.  Other  bids  considered 
were :  Warren  Bros.,  bitulithic.  $2.55 :  P. 
McDonnell,  wood  block,  $2.70;  Coons  &  But- 
ler, 3-in.  wood  block.  $2.-57:  3%-in.  wood 
block.  $2.77;  bitulithic.  $2.63.  Peterson  & 
Johnson.  Duluth.  wood  block,  $2.93:  bitu- 
lithic. $2.7(1.  Fielding  &  Sheplev,  Minne- 
apolis. Minn..  -3V2-in.  w^ood  block.  $2.96:  3-in. 
wood  l)lock.  $2.70.  General  Contracting  Co., 
bitulithic.  $2..52.  E.  A.  Dahl,  Duluth,  \vood 
block.    $2.88. 

The  Villatfe  Council  of  Chisholm,  Minn., 
has  voted  to  pave  Lake  St..  from  Fourth 
Ave.  to  about  100  ft.  east  of  Central  ..\ve.. 
and  on  Central  Ave.,  from  Lake  St.  to  the 
south  side  of  Chestnut  St.  Village  Engineer 
F.  C.  Lang  will  prepare  plans  and  specifica- 
tions. 

The  City  Commission  of  St.  Cloud.  !Minn., 
has  instructed  the  City  Engineer  to  prepare 
plans   and    specifications    for   the   macadamiz- 


ing  of   East    St.   Germain    St. 

Civil  Engineer  Oscar  Lidberg  of  Coleraine, 
Minn.,  has  completed  the  survey  for  a  new 
highway,  7  miles  long,  which  it  is  thought 
will  he  built  this  year.  The  road  begins 
on  the  west  side  of  Coleraine  and  runs  north 
through  .\rbo  Township  and  into  Balsam 
Township  and  connects  with  the  Wabana 
Lake   road. 

Mississippi. 

^Bids  will  be  received  until  July  1.  by 
Commissioners  of  First  Supervisors  District. 
Lee  County,  Tupelo,  Miss.,  for  grading  and 
macadamizing  approximately  9%  miles  includ- 
ing 40,000  cu.  yds.  of  grading  and  60,000  sq. 
yds.  of  macadamizing.  L.  G.  Smith.  Tupelo, 
Miss.,  is  Engineer  in  charge. 

®E.  L.  Garritson  &  Co.,  of  Birmingham, 
.\la..  have  been  awarded  the  contract  by  the 
Mayor  and  Board  of  Aldermen  of  Kosciusko, 
Miss.,  for  the  construction  of  a  concrete  side- 
walk system  at  $2-5,000.  The  work  includes 
curbs.     Bids  were  opened  June  4. 

The  citizens  of  Prentiss  County,  Miss.,  in 
the  vicinit"  of  Booneville,  the  county  seat, 
at  a  recent  election  voted  the  issuance  of 
bonds  in  the  sum  of  $50,000  for  good  roads. 
.Similar  elections  in  two  adjoining  districts 
were   defeated. 

The  Supervisors  of  Jackson  County.  Pas- 
cagoula.  Miss.,  have  appointed  C.  F.  H. 
Lewis.  R.  L.  Farnsworth  and  Charles  E. 
Chidsey  as  commissioners  of  the  separate 
road  district  made  of  District  No.  3.  The 
Commissioners  are  authorized  to  employ  a 
civil  engineer,  lay  out  roads,  to  make  con- 
tracts for  the  constructing  and  maintenance 
of  roads,  and  to  ask  that  the  Board  of  Su- 
pervis.Trs  issue  bonds  for  the  separate  road 
district  to  supply  the  money  to  build  and 
maintain  roads.  The  board  is  authorized  to 
issue  bonds  after  being  advertised  for  80 
days,  and  if  20  per  cent  of  the  qualified 
voters  of  the  road  district  do  not  petition 
against  the  issue,  they  are  to  be  issued,  and, 
if  they  do,  an  election  is  to  be  called  to  de- 
cide the  will  of  the  majority.  Organization 
will  be  made  at  once. 

Engineer  Allen  of  Greenville,  Miss.,  and 
his  assistant,  Victor  Murphy,  are  beginning 
the  work  of  engineering  details  of  paving  the 
streets  of  Greenwood,  Miss.  The  pavement 
will  be  over  1  mile  in  length  and  will  cost 
about  $6-5,000. 

The  Supervisors  of  Grenada  County.  Gren- 
ada. Miss.,  have  issued  notice  to  the  citizens 
and  taxpayers  that  they  propose  to  issue 
bonds  at  their  Julv  meeting  to  the  amount 
of  $60,000,  $30,000 'to  be  used  in  construct- 
ing and  maintaining  public  roads  and  $30,000 
for  the  erection  of  iron  bridges  in  the  county. 
This  is  made  necessary  by  the  bad  condition 
of  the  roads  and  of  the  wooden  bridges 
across    several    streams. 

The  following  counties  in  Mississippi  have 
either  received  petitions  or  voted  bond  issues 
for  road  purposes  since  October,  1911:  .-^mite 
Countv,  Liberty,  county  seat — Petition  in  Dis- 
trict 3  for  bond  issue'  of  $20.0011  to  build  40 
miles  of  roads,  to  be  heard  at  June  meeting 
of  Board  of  Supervisors,  .\lcorn  County, 
Corinth,  county  seat — Issue  of  $50,000  for 
permanent  roads.  Atalla  County.  Kosciusko, 
county  seat — Issue  under  advisement  on 
June  1,  1912.  Carroll  County,  Carrollton, 
county  seat — Issued  $30,000  general  improve- 
ment. Chickasaw  Coimty,  Houston,  county 
seat — District  3,  $50,000  for  permanent  roads. 
District  1  now  has  petition  on  file  for  $100,- 
000  issue.  Copiah  County.  Hazelhurst,  county 
seat — District  1,  $159,000  for  permanent 
roads.  Coahoma  County.  Clarksdale.  county 
seat — $50,000  issue.  DeSoto  County,  Hernan- 
do, county  seat — $250,000  for  permanent 
roads.  Greene  County,  Leahesville,  county 
seat — $25,000  to  be  issued  June.  Issaquenna 
County.  Mayersville,  county  seat — $10,000 
general  improvement.  Jasper  County.  Pauld- 
ing, county  seat — District  2,  petition  for  $25.- 
oOO  to  be  heard  June  meeting.  Lee  County. 
Tupelo,  coimty  seat — $50,000  for  macadam 
roads.  Lawrence  County.  Monticello.  county 
seat — retition   for  $125,000  to  be  heard  June 


meeting.        Lauderdale      County,     j.  •■ 
countv    seat— District   .5,    $5fi,000 'gol"   j  ' 
Lafavette  Countv,   Oxford,  county  4  n-' 
trict   1,  $100,000   for  permanent  roair 
May    4,     1912).       Madison    Countv  C' 
county  seat— $50,000  permanent  roadi  \i 
roe    Countv,    .'\herdeen,    county  seat^;'."' 
4,     $7-5,000.        Prentiss      County,     b!,  vjif 
county    seat— Third    district    voted  Z  % 
Qutman    County,    Belen,   county  sealb^iil. 
(voted   Nov..   1911;    general  road  wo'  sf, 

000   ( 


Iv.   Forest,   countv  seat— Districi  «- 
voted  March  20.' 1912).  for  corL,!: 


■Uclion 


and  maintenance.  .Sharkev  CoumvSnlV 
Fork,  county  seat— $2-5,000  (vot(,  Fi^ 
1912).  Yalobusha  County,  Coffeevill!cn„„^ 
seat-District  4,  $25,000  (voted  \H  <S 
1912).  '      ■' 

Missouri.  ' 

•J*Jackson      County      Court.     IndeiUn,. 
Mo.,    will,    it    is    reported,    receive  li 
June    25.    for    macadamizing   81st   > 
Wornell   Road  to  the  State  Line. 

®The  Columbia  Paving  Co.  |, 
awarded  the  contract  by  the  Cit} 
of  Carrollton.  Mo.,  for  the  pavine 
tions  of  a  number  of  streets  at  the 
bid  :  Earth  excavation  $0.29 ;  mai 
cavation.  $0.45 ;  concrete  curbing,  .s 
set  curbing,  $0.08 ;  paving  on  new  i 
$1.46;  on  old  foundation,  $1.25:  S- 
ginia   St..   with   4-in.   sand   base.  $l.-.'( 

Montana. 

•J-Bids    will   be    received    until  Jm 
City   of   Missoula,   Mont.,   for  22,(liln 
of  pavement  in  two  districts.    Bids  hi,, 
called    for    on    the    following   differeik,. 
of   pavement:      Asphalt,   bitulithic,  Djvu 
hassam,  hassamite,  granocrete,  vitirifi'br  k 
creosoted    wood    block,    gravel   bitulii-,    .. 
phaltic   macadam,   asnhaltic  concrete,  ci;:  , . 
ment  consisting  of  a  5-in.  concrete  ' ' 
bituminous    wearing    surface,    and 
cadam.     F.  E.  Ruck  is  City  Enginci 

Nevada. 

•|«Bids    will    be    received    until   iini   i 
24.    b.\-    Board    of    ^^■ashoe    County  (ni 
sioners,    Reno,    Nev.,    for   furnishing  •  i  1- 
lowing:     One    10-ton   steam   road  rol;.iu' 
10-ton    steam    traction    engine;     oned-in-i 
steam   road   roller   and   steam  tractiorngvu- 
combined;  one  1,000-gal.  steel  roadspkj'i: 
wagon,    with    gasoline    motor   pump   iclnl 
for    filling    same.      The    machinery  to-   '■ 
livered    in    Reno.    Washoe    County.  '.:.  ■■■ 
working   order   and   ready  for  use:  f.  i  .■ 
chinery,  if  accepted  by  said  board,  to  p.il 
for    out    of    the    general    fund   in  Dfiii'r, 
1912.   or   June.    191.3.      W.    A.   Fogg  ul:-. 
of  the  Board. 

New  Jersey. 

^Bids  will  be  received  until  2  p.  iijuii- 
17.  by   Boand-'-Df  Street  and  Water  Cm  ■ 
sion.    E.    B.    See.    Qerk,    Jersey  C;ty.  . 
for  repaving  Jersey  Ave.,   from  Monmrry 
St.    to    the    asphalt   pavement   at  Mer  ^i 
with    wood   block.      Specifications  arc 
at  the  office  of  the  Clerk. 

•f*Bids  will  be  received  until  2  p.  nju'if 
17.  by  Board  of  Street  and  Water  Cinii^- 
sioners.  E.  B.  See,  Clerk,  Jersey  Cityl,  .i , 
for  the  improvement  of  \.ayne  Si 'J'"!' 
the  present  stone  pavement  west  "  >'- 
St.  to  the  stone  paving  at  Corneliso\^'■ 
in  accordance  with  plans  and  speciucii* 
on   file  with  the  Clerk  of  the  Board. 

The  Morris  County  Freeholders.  ";" 
town,  N.  J.,  will  make  arrangements  'r'!> 
to  start  work  on  the  roads  in  the  U''' 
to  be  improved  this  year.  Wm.  F.K:  . 
is   Countv  Engineer. 

®The      Orange      Plavground     Comisi'"' 
Orange.   N.  J.,  has   awarded  the  contr  '  ' 
grading  the  Lincoln  Ave.  plavground  "i 
P.  Olcott.  East  Orange.  X.  J.,  at  abotSl  ; 
(100.      Contract    for    fencing   the  playu" 
was    let    to    Joshua    Collinson.   East   ''" 
at  $2,400. 

®E.  M.  Mullin  &  Co..  72  Bay  \ie''' 
Tersev  Citv.  N.  J.,  have  been  awarded  if 
tract 'by  the  Board  of  Street  &  Wate>o-ii- 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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if.ners,  Jersey  City,  X.  J.,  for  the  ini- 
Jiient  of  Lake  St..  between  Hudson  Blvd.. 
ijiermania   Ave.,   at   iM.P   per   cent.      Bids 

Iipened  June  3. 
New  Mexico. 
General    Assembly    of    Xcw  Mexico. 
i|    Fe,   on   June    .'i    passed    the    live   good 
it    bills,    which     include    the-  submission 
:j,)opular  vote  in  Xovember  of  a  proposi- 
^to    issue    $-")00,OIJn    in    state    bonds    for 
,',  roads. 
'  New  York. 

ids  will   lie  received  until   II   a.  ui.,  June 
Department  of  Public  Works,   Buffalo, 

.  for  paving  portions  of  May  St.,  Zen- 
i,t.  and  Pauline  St.  Francis  (i.  Ward 
fnmissioner. 

■lids  will  be  received   until   noon,  July  2, 

iiard   of   Village   Trustees.    Peekskill,    X. 

the  office  of  .■\.   F.   Cruger,  Clerk,   for 

;  .Main  St.  in  said  village,  from  the  east 
:  f  Broad  St.  to  the  east  line  of  property 
I  rly  owned  by  John  Co.x,  between  the 
1  lilies   and   at    street   crossings    to    street 

as  follows:  From  the  east  line  of  Broad 
j  the  east  line  of  High  St.,  with  sound. 
<  lurned  paving  brick;  and  from  the  east 

f  High  St.  to  the  east  line  of  property 
I  rly  of  John  Cox,  with  asphalt  street  pav- 

ock,  including  about   10,100   sq.   yds.   of 

ent   in    accordance    with    the    plans    and 

cations   on    file    with    the    village    clerk. 

nust  be  made  to  include  digging,  mak- 

nnidations.  carting  of  surplus  material. 
I  hing  all  material,  labor,  guards  an<l 
!i  The  work  will  be  required  to  be  done 
Jy  in  accordance  with  the  plans  and  speci- 
ins,  and  pavements  laid  upon  such  grade 
.  wn  on  maps  made  l)y  Reynolds  &  Chase. 
^Fngineers,  and  on  lile  in  the  ofHce  of 
tllage  clerk  at  the  Municipal  Bldg. 
■ids  will  he  received  until  8  p.  m..  June 
I  T.  H.  O'Xeill.  Mayor,  Auburn,  X.  V.. 
I  e  construction  of  pavements  in   Lincoln 

eluding  the  following  approximate  quan- 
■  Lincoln  St..  1,80.")  sq.  yds.  brick  pave- 
■.  l,3T.i  sq.  yds.  Medina  block  pavement, 
llin.  ft.  concrete  combined  curb  and  gut- 
'lur  surface  water  inlets.  Five  points.  1.- 
. .  yds.  brick  pavement.  416  lin.  ft.  .Medina 
1  g,  204  lin.  ft.  stone  header,  six  surface 
.  inlets.  Green  St..  2,18-5  sq.  yds.  brick 
icnt,  2,0-")0  lin.  ft.  Medina  curbing,  four 
ie  water  inlets.  Certified  check  for  the 
I  f  $-500  must  accompany  each  proposal  for 
I  if  said  pavements  or  a  bond  equal  to  -50 
'  nt  of  the  gross  amount  of  the  contract. 
I  specifications  and  blank  bidding  forms 
lie  obtained  of  Elbert  C.  Aldrich,  City 
leer. 
1.  J.   Hartwell,   West   Broadway,   Fulton. 

.  has  been  awarded  the  contract  by  the 
,  of  Public  Works  of  that  city,  for  the 
juction  nt  9,900  sq.  yds.  of  brick  pave- 
'at  $27.9.5.1.  The  paving  will  be  GO  ft. 
concrete  curbs  and  1,5-in.  storm  sewer 
irified  pipe.  Bids  were  opened  June  (i. 
j  citizens  of  Lackawanna,  X.  Y.,  at 
U'nt   election    voted    in    favor    of   paving 

laniburg   Turnpike   as   a    state   highway. 

iitrifiecl  brick  at  a  cost  to  the  city  and 

vners  of  propertv  alnuting  on  the  Turn- 
,'f  $40,000. 

citizens   of    Medin.    X.    Y..    at   a    recent 

jm  voted   in    favor   of   continuing   Route 

joHgh  the  village  with  a  full  street  wide 

;  pavement.      The  cost  of  the  work  with- 

village   will   be   about  $30,000. 

IS  are  being  prepared   for  the   repaving 

!  lower  Terrace  in  Buffalo.  X.  Y.  Ac- 
jig  to  Maj.  Charles  E.  P.  Babcock.  .As- 
h  Engineer  of  the  Bureau  of  Streets, 
'expected  to  start  w.ork  within  five  or 
{eeks. 

j.  J.  Harnett.  Fulton.  X.  Y..  has  been 
>  ed  the  contract  at  $27.f).")-5  by  the  Board 

iil'lic  Works  of  that  city  for  paving 
1  Broadwav  from  the  west  line  of  West 

street  to  the  D.,  L.  &  W.  R.  R. 

North  Carolina. 
>bt.  G.   Lassiter   of   Oxford.    X.    C.   has 
iwarded  the  contract  by  the  Town  Coun- 


cil I' I  Cli.itham.  \a,  iur  street  impruveuKiUs 
at  about  $2(i,(Hmi.  u,r  which  bids  were  opened 
June  1.  The  work  includes  the  following:  ■>.- 
'ino  sq.  yds.  of  mixed  tarvia  macadam  on  4- 
in.  concrete  base;  2,500  yds.  of  excavating: 
10,000  sq.  yds.  of  macadam  with  tarvia  bind- 
mg.  The  gutters  on  street  where  mixed  tarvia 
or  macadam  on  concrete  is  to  be  used  will  be 
made  of  granite  spalls.  .X.  F.  Brown  &  Son, 
Chatham,  Va..  are  Engineers. 

Ohio. 

^I'lds  will  be  received  until  noon,  June 
19.  by  Director  of  Public  Service,  Delaware. 
O..  for  furnishing  the  necessary  labor  and 
materials  for  the  improvement  of  East  Cen- 
tral .\ve.  from  the  east  line  of  Sandusky 
St.  to  till-  west  end  of  the  bridge  over  the 
Oleniangy  River,  by  grading,  underdraining, 
curbing  and  paving  with  vitrified  brick  or 
\vood  block,  according  to  the  plans  and  spec- 
ifications on  file  in  said  office.  J.  E.  Martin 
is  Clerk. 

•J*'^ids  will  be  received  until  noon,  June 
l-"i.  by  Board  of  County  Commissioners,  Sid- 
ney, ().  for  furnishing  labor  and  material 
for  the  construction  of  a  retaining  wall  along 
what  is  known  as  the  Botkins  Pike,  located 
in  ninsmore  Township,  Shelby  County,  O. 
H.    T.    Ruese    is    County    .-Vuditor. 

^•l^ids  will  be  received  until  noon,  July  o, 
liy  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  repairs,  under  Speci- 
fications Xo.  339,  on  Duck  Creek  road, 
between  the  corporation  line  of  Cincinnati 
;ind  the  Deerfield  road,  Columbia  Township. 
All  bids  nuist  be  accompanied  hv  a  bond  for 
$500.      Albert    Reinhardt    is    Clerk. 

•{•Rids  will  be  received  until  noon,  June 
28,  by  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O..  for  the  furnishing, 
under  -Specifications  Xo,  32."i.  crushed  stone 
on  board  cars  at  Winslow  Park,  or  Blue 
,Ash.  for  repair  of  the  Plainfield  Pike  in 
Sycamore  Township.  .\  bond  for  $500  must 
lie  filed  witli  each  bid.  .Mlicrt  Reinhardt  is 
Clerk. 

•J"Bids  will  be  received  until  noon.  June  12, 
by  Director  of  Service,  Gallon,  O.,  for  the 
paving  of  Boston  St.,  Union  St.,  Walnut  St. 
and  alley  north  of  East  Main  St.  with  brick, 
asphalt,  asnhalt  lilock,  wood  block  or  treated 
macadam.    \\.  C.  Kochem  is  Clerk. 

•J*Bids  be  received  until  noon,  June  24, 
by  Council  of  the  Village  of  Maumee,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  improving  that  part  of  Wayne  St. 
extending  from  the  easterly  line  of  Ford 
St.  to  the  easterly  line  of  Kingsbury  St.,  and- 
that  part  of  r)udley  St.  extending  from  the 
westerly  line  of  .\llen  St.  to  the  westerly 
line  of  Waite  .\ve.  in  said  village,  by  grading, 
draining,  curbing  and  paving  the  same  on 
a  concrete  foundation  with  vitrified  brick  or 
block,  asphalt  block,  Carbovia.  Westrumite 
or  bituminous  macadam,  or  a  concrete  pave- 
ment with  a  surface  sealed  with  bituminous 
materials,  in  accordance  with  the  plans  and 
specifications  prepared  by  George  Chamjis, 
engineer,  and  now  on  file  in  the  office  of  the 
Village  Clerk.  Proposals  will  be  received 
and  contracts  awarded  for  improvement  of 
each  street  separatelv.  (',.  V.  Raab  is  Village 
Clerk, 

4'Bi<ls  will  be  received  at  the  office  of  the 
Commissioners  of  Greene  County,  at  Xenia. 
Ohio,  until  noon  June  21,  1912,  for  furnishing 
and  placing  as  directed  8.">0  cu.  yds.  loose  lime- 
stone on  the  Columbus  Road  State  Highway 
"E"  pet.  Xo.  389  in  Cedarville  Township,  said 
county.  Width  of  pavement  14  ft.  Estimated 
cost  of  construction  $1,402.50.  A  draft  or  cer- 
tified check  for  $300  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to  the 
contract  price.  Date  set  for  completion  July 
21.  1912.  Plans  and  specifications  are  on  file 
in  the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker.  Co- 
lumbus. O..  is  State  Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Perry  County,  at  New  Lex- 


ington. Ohio,  until  noon  June  2(.i.  for  gradin 
and  paving  with  a  waterbound  macadam  ha> 
ing  a  bituminous  surface  treatment  the  Xc 
Lexington  and  Corning  Road  State  Highwa 
"A"  pet.  Xo.  403  in  Pike  Township,  sai 
county.  Length  5,972.5  ft.  or  1.13  miles.  Widi 
of  paven)ent  14  ft.  Estimated  cost  of  construi 
tion  $12,2il9.  .\  draft  or  certified  check  fc 
$300  shall  be  deposited  with  each  bid.  Tl 
successful  b.idder  will  be  required  to  give  lion 
for  an  amount  equal  to  the  contract  price.  Dai 
set  for  completion  Sept.  1,  1912.  Plans  an 
specifications  are  on  file  in  the  office  of  tl 
County  Commissioners  and  the  State  Highw; 
Department.  The  State  Highway  Commi 
sioner  reserves  the  right  to  reject  any  and  a 
bids.  James  R.  Marker.  Columbus.  O.. 
State  Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  tl 
Comnnssioners  of  Licking  County,  at  Newar 
Ohio,  until  10  a.  m.,  June  22,  1912,  for  L'rac 
ing  and  paving  the  Xewark  (iranville  Extei 
sion  Road  State  Highway  "F"  pet.  Xo.  432,  i 
Xewark  and  Granville  Townships,  said  com 
ty.  Length  20,690  ft.,  or  3.92  miles.  Wid( 
of  pavement  16  ft.  .Mternative  bids  will  1 
considered  as  follows :  Bituminatcd  concret 
estimated  cost  of  construction  $41,591.  Tvv( 
course  waterbound  limestone  macadam  coi 
struction,  $3(),-j09.  Slag  lower  course,  lim 
stone  top  course  waterbound  macadam,  est 
mated  cost  of  construction,  $3,540.  Sandstoi 
lower  course,  limestone  top  course  watc 
bound  macadam,  estimated  cost  of  constru 
tion.  $35,038.  Two  course  waterbound  ma^ 
adam  with  bituminous  surface  treatment,  est 
mated  cost  of  construction.  $39,452.  Slag  lov 
er  course  limestone,  top  course  water  bour 
macadam  with  bituminous  surface  treatmer 
estimated  cost  of  construction,  $.39,084.  San( 
stone  lower  course,  limestone  top  course  wale 
liound  macadam  with  bituminous  surface  trea 
ment,  estimated  cost  of  construction,  $38, il 
.•\  draft  or  certified  check  for  $300  shall  1 
deposited  with  each  bid.  The  successful  bii 
der  will  be  required  to  give  bond  for  £ 
amount  equal  to  the  contract  price.  Date  S 
for  completion,  Sept.  15,  1912.  Plans  ar 
specifications  are  on  file  in  the  office  of  tl 
County  Conniiissioners  and  the  State  Highw; 
Department,  The  State  Highway  Commi 
sioner  reserves  the  right  to  reject  any  and  i 
bids.  lames  R.  Marker.  Colinnbus,  O.,  is  Sta 
1  lighvvay   Connnissioner. 

•J*Bids  will  bv'  received  at  the  office  of  tl 
Commissioners  of  Wyandot  County,  at  Uppi 
.Sandusky.  O.,  until  noon.  June  21.  for  gradir 
and  paving  with  a  waterbound  macadam  Se 
Xo.  1  the  L'ncaplier  Road  State  Highway  "/ 
pet.  Xo.  496.  in  Marseilles  Tow-nship,  sa 
county.  Length  10.593  ft.  or  2  miles.  Width  ( 
pavement  10  ft.  Estimated  cost  of  constru 
tion.  $12,123.  .\  draft  or  certified  check  f( 
$300  shall  Ijc  deposited  w-itli  each  hid.  The  su 
ccssful  bidder  will  be  required  to  give  bor 
for  an  amount  equal  to  the  contract  price.  Da 
set  for  completion  Sept.  15.  1912.  Plans  ar 
specifications  are  on  file  in  the  office  of  tl 
County  Commissioners  and  the  State  Highw; 
Department.  The  State  Highway  Commissioi 
er  reserves  the  right  to  reject  any  and  £ 
bids.  James  R.  Marker,  Columbus.  O.,  is  Sta 
Highwav  Commissioner. 

®Robt.  McMelleu  of  Shadyside,  O..  h; 
been  awarded  the  contract  by  the  Board  < 
Bedmont  County  Commissioners,  St.  Clair 
villc,  O..  for  the  construction  of  a  concrete  r 
taining  wall  along  Captina  Creek,  near  Dove 
York  Township.  300  ft.  long.  6  ft.  high,  3  1 
at  base  and  18-ins.  on  top.  The  contract  prii 
is  $5.45  per  cu.  yd.  Bids  were  opened  May  : 
by   Emerson  Campbell,  County  .'\uditor. 

®The  .Andrews  .\sphalt  Paving  Co.  h; 
1-en  awarded  the  contract  by  the  city  of  Ti 
ledo.  O..  for  .grading,  curbing  and  paving  A\ 
burn  A\e..  with  sheet  asphalt  at  $22,202.  Bi( 
were  opened  May  23. 

®The  Board  of  Control  of  Cincinnati.  C 
has  awarded  the  contract  for  the  paving  c 
Halpin  .\vc..  from  Linwood  to  Griest  .Ave 
with  macadam,  to  the  Kirchner  Constructic 
Co..    at   $10,104. 

®David  Beard  has  been  awarded  the  coi 
tract   by    the    Board    of    Control    of    Dayto: 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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fur  the  paving  of  Clover  St.,  from  Fill- 
re  to  Nassau  Sts.,  with  Portsmouth  brick 
$ll.ti0-j.  Hecker  &  Kirchner  secured  the 
itract  for  grading  and  graveling  Euclid 
e.  at  $1,470  and  Sachs  St.  at  $1,263. 
DA.  Emery  &  Son  of  Zanesville,  O..  have 
:n  awarded  the  contract  by  the  Depart- 
nt  of  Public  Service  of  that  city  for  the 
.ing  of  four  streets,  as  follows:  Ohio 
,    $1.43    per    sq.    yd. ;    Sunset    Ave.,    $1.55 

■  sq.  yd. ;  North  St.,  $1.55  per  sq.  yd., 
1    Hall   Ave.,  $1.65   per  sq.  yd. 

^'F.  G.  Breslin  of  Louisville,  Ky.,  has  been 
arded  the  contract  by  the  Board  of  Hamil- 

County  Commissioners,  Cincinnati,  O.,  for 

oiling  of  the  Loveland  and  iSIadina  Road, 
niiiigton   to   Loveland.     The   contract   price 
P740.     Bids  were  opened  ]\Iay  31. 
OF.  G.  Breslin  of  Louisville,  Ky.,  has  been 
^rded  the  contract  by  the  Board  of  Hamil- 

County  Commissioners.  Cincinnati.  O.,  for 

oiling  of  the  Cleves  and  Warsaw  pike  from 
:nway  Ave.,  to  the  east  line  of  Addyston  in 
;en  and  Delhi  Townships  at  $1,192.  Bids 
re  opened  May  31. 

'lans  have  lieen  prepared  and  contracts  will 
let  about  Sept.  1,  1912,  for  the  construc- 
1   of   12,000  sq.   yds.   of   brick  pavement  in 

city  of  Fremont,  O..  at  an  estimated  cost 
$2^11011.  The  foundation  will  be  of  con- 
te  or  stone  with  5-in.  by  20-in.  stone  curb 
I   tar.  asphalt,  cement  or  sand  filler.     Wm. 

Schepflin     of    Fremont   is    Engineer.      G. 
;ider  is  Director  of   Public   Service  and  in 
rge  of  the  work, 
rhe    City    Council    of    Toledo,    O.,    secured 

following   bids   recently   for   the   repaving 

Main  St. ;  .\ndre\vs  Co.,  with  sheet  as- 
ilt.  $19,491 :  Warren  Bros.,  sheet  asphalt, 
,165:  Garrigan  Bros.,  with  brick,  $19,903. 
Is  received  on  wood  block  ranged  from 
,000   to   $28,000. 

^he  City  Council  of  Massillon.  U.,  has 
sed   an   ordinance   providing    for   the   pav- 

of  South  Erie  St.,  from  the  end  of  the 
sent    paving    to    the   corporation    line.      H. 

Yost  is  City  Engineer. 

"ity  Engineer  Phil  Weber  of  Canton,  O., 
.  estimated  the  cost  of  paving  Dueber 
e.,  from  X'avarre  St.  to  the  W.  &  L.  E. 
ilroad  at  $34,099.  Bids  are  t"  be  received 
once. 
~he    Village    Council    of    Tippecanoe    City, 

has  passed  a  resolution  declaring  it  neces- 
y  to  improve  Main  St..  from  the  canal 
jge   to   Hyattsville   St..  by  paving. 

Oklahoma. 

JThe  City  Cunnnissmn  uf  Oklahoma  City, 
la.,  it  is  reported,  has  awarded  the  con- 
:t  for  the  paving  of  Francis  St.,  between 
h  and  19th  Sts.,  to  the  Western  Paving 
,  at  $6,920.  The  Cleveland  Trinidad  Pav- 
Co.    submitted    a    bid    of   $7,004. 

Oregon. 

lie  City  Engineer  of  Roseburg,  Ore.,  has 
mated  the  cost  of  paving  Winchester  St. 
h  concrete  material  at  $13,480.  The  City 
jncil  has  ordered  the  work  done.  Other 
;ets  authorized  to  be  paved  with  concrete 
:  North  Jackson  St.,  Second  Ave.,  South 
Second  Ave.  North,  $15,291:  Third  St.. 
)99;  East  Third  St.,  First  Ave.  South 
Commercial  Ave..  $3,360.  and  Brockwav. 
phenf,   to   Jackson    St..   $2,871. 

Pennsylvania. 

i«Bids  will  be  received  until  10  a.  m..  June 
by  Department  of  Supplies,  Philadelphia. 
.  for  furnishing  the  following:  Class  B. 
cks,  cinders,  trap  rock,  screenings,  etc. 
ss  L.  Lumber.  Fire  Extinguishers  for 
ivcntion  Hall.  Steam  road  rollers  for 
rcau   of   Highways. 

[•Bids  will  be  received  until  10  a.  m.,  June 
b_\-  State  Highway  Department.  Harris- 
■g.  Pa.,  E.  M.  Bigelow.  Commissioner, 
the  reconstruction  of  45,46ii  ft.  of  as- 
Itic  macadam  road,  16  ft.  wide,  beginning 
the  intersection  of  the  Street  Road  and 
rk  Road  in  the  Village  of  Warminster, 
:ks  County,  and  extending  in  a  northeast- 

■  direction  through  the  villages  of  Harts- 
[?,    Jamison,    Bridge    Valley    and    Furlong 


to  the  Village  of  Buckingham,  in  Bucks 
County.  Plans  and  specifications  can  be  seen 
at  the  ofiice  of  the  State  Highway  Depart- 
ment, Harrisburg-  2117  Farmers  Bank  Bldg., 
Pittsburgh;  1001  Chestnut  St.,  Philadelphia, 
Pa.  Each  bid  must  be  made  upon  a  blank 
furnished  by  the  State  Highway  Department, 
accompanied  by  a  certified  check  made  pay- 
able to  Edward  M.  Bigelow,  State  Highway 
Commissioner,   in   the  sum  of  $4,000. 

^Eids  will  be  received  until  10  a.  m.,  June 
18,  by  the  State  Highway  Department,  Har- 
risburg, Pa.,  for  the  reconstruction  of  10,334 
ft.  of  asphaltic  macadam  road.  16  ft.  wide, 
situated  as  follows:  From  end  of  State 
Road  Station  915-r90  to  Philadelphia  Pike 
at  Gap,  Station  1019-1-24  in  Salisbury  Town- 
ship. Lancaster  County.  Plans  and  specifica- 
tions can  be  seen  at  the  ofiice  of  the  State 
Highway  Department,  Harrisburg:  2117 
Farmers  Bank  Bldg.,  Pittsburgh:  1001  Chest- 
nut  St.,   Philadelphia,  and  54  Hartman  Bldg., 


Main    St.,    with    vitrified    brick,  to  OrL 
Bros.  ^'7" 

The   business   men   of   Temple,  Tex  U 
raised    a    fund    of    $1,000    among  thenjv 
by  subscription   with   which   a   modern  Wl 
sprinkling   outfit   will   be   purchased  antf 
sented    free   to   the  city   government. 

®The      Commissioners'      Court,     Pal;, 
Tex.,  have  awarded  the  contract  for  2  ilp' 
of    sand    clay    roads    on    the    Concord n,] 
to  C.  H.  Black  and  V.  H.  Safford.  " 

Following  bids  were  received  May  i, 
Maj.  Earl  I.  Brown.  Corps  of  Engi»/ 
U.  S.  Army,  Galveston,  Tex.,  for  cortur! 
tion  of  protection  to  fill  behind  sea  tall" 
Fort  Travis,  Galveston,  consisting  of||j  ' 
walk,  pavement  and  concrete  drains:  (n 
Standing  for  bid  of  F.  Freund  &  Co.,  ji 
veston;  (2)  Kelso  &  Vautrin,  Galvion" 
(3)  A.  C.  Falligant,  Galveston;  (4)  \  p 
Funston,  Little  Rock,  Ark.,  and  (5)  " 
&  Dugon,   Newport,   R.   I. : 


tm 


(1) 

Concrete  pavement,  3,500  sq.  yds $1.19 

Vitrified  bricli  pavement,  8,700  sq.  yds 1.90 

Concrete  curbing,   6,S00  lin.   ft ..57 

Vitrified  sewer  pipe,  o  in..  122  lin.  ft 1.49 

Concrete  drains  with  10  catclibasins,  2,800  ft .70 

Concrete  steps,  20  cu.  .vds 22.00 

Concrete  walks,  45  sq.  yds 1.27 


(2) 

(3) 

?1.23 

$1.36 

1.82 

1.94 

.48 

.44 

.25 

.30 

.48 

.70 

17.00 

11.00 

1.2.3 

1.46 

(4) 
$2.25 

2.25 

1.00 
.60 

2.25 
40.50 

2.25 


York,  Pa.  Each  liid  must  be  made  upon  a 
blank  furnished  by  the  State  Highway  De- 
partment, accompanied  by  a  certified  check 
made  payable  to  Edward  M.  Bigelow,  State 
Highway  Commissioner,  in  the  sum  of  $2,000. 

•j"Bids  will  be  received  until  10  a.  m.,  June 
18.  by  the  State  Highway  Department,  Har- 
risburg, Pa.,  for  the  reconstruction  of  1,337.2 
ft.  of  concrete  road,  14  ft.  wide,  beginning 
at  a  point  where  the  Fayette  Springs  Road 
intersects  the  National  Pike  at  Chalk  Hill, 
Station  0-1-00.  and  extending  along  said  Fay- 
ette Springs  Road  to  Station  13-I-.37.2  in 
Wharton  Township,  Fayette  County.  Plans 
and  specifications  can  be  seen  at  the  office 
of  the  State  Highway  Department.  Harris- 
burg; 2117  Farmers  Bank  Bldg.,  Pittsburgh: 
1001  Chestnut  St.,  Philadelphia,  and  Wash- 
ington, Pa.  Each  bid  must  be  made  upon 
a  lilank  furnished  by  the  State  Highway  De- 
partment, accompanied  by  a  certified  check 
made  payable  to  Edward  M.  Bigelow.  State 
Highway   Commissioner,   in  the  sum  of  $5ii0. 

®The  Borough  Council  of  Dale.  Pa.,  has 
awarded  the  contract  for  furnishing  brick 
during  the  summer  to  the  Clvmer  Brick  & 
Fireclay  Co..  of  Clymer.  Pa.,  at  $18  per  M. 
The  Council  also  awarded  a  contract  for  the 
paving  and  excavatin,g  to  Jones  &  Suppes  at 
$24,924  for  brick,  tar,  macadam  and  con- 
crete,  or  $24,370   without  concrete. 

Bids  as  follows  were  received  June  14  by 
Department  of  Public  Works  of  Philadelphia, 
Pa.,  for  about  $3,000  of  asphalt  resurfacing: 
Union  Paving  Co.,  $1.12  to  $1.32  a  sq.  yd.; 
Barber  .\sphalt  Paving  Co.,  from  $1.30  to 
$1.50  a  sq.  vd.;  Eastern  Paving  Co.,  work  on 
45th   St.,  $r.27.a   sq.   yd. 

South   Carolina. 

G.  Frank  League,  Clerk  and  Treasurer  of 
Greenville,  S.  C,  will  sell  bonds  June  25  to 
the  amount  of  $115,000,  for  the  purpose  of 
paving  streets  and  laying  sidewalks.  Henry 
Briggs  is  Mayor. 

South  Dakota. 

The  City  Commission  of  Sioux  Falls,  S. 
Dak.,  has  passed  resolutions  providing  for 
the  paving  of  Phillips  Ave.,  from  Seventh 
St.  to  14th  with  concrete ;  from  14th  to  18th 
with  concrete,  and  Sixth  St.,  from  Weber  to 
Nesmith,  with  concrete.  S.  B.  Howe  is  City 
Engineer. 

Texas. 

®\\'.  L.  Picrsoii  S:  Co..  of  Houston,  Tex., 
have  been  awarded  the  contract  by  the  Gal- 
veston County  Conunissioners.  Galveston. 
Tex.,  for  additional  work  on  the  causeway, 
that  of  protecting  the  fill  on  the  last  1,000 
ft.  connecting  with  the  island — not  contem- 
plated in  the  original  plan.  The  work  will 
cost   approximately  $45,000. 

®The  City  Council  of  Temple,  Tex.,  has 
awarded  the  contract  for  the  paving  of  North 


■4' indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


Utah. 

®The  City  Commissioners  of  Logan,  ah 
have  awarded  the  contract  for  the  coniiit- 
tion  of  12  miles  of  pavement  to  Jose]  E 
Wilson,  Jr.,  of  Logan,  at  $39,541.  Otheiid- 
ders  were:  Wheelwright  Construcfion;o. 
Ogden,  $45,176:  N.  S.  .Andrew,  Logan, 'S- 
937;  L.  S.  Hill,  Wellsville,  $42,228,  and Ic 
Kay  &   Reed,   Ogden,  $48,439. 

Virginia. 

The  Board  of  Supervisors  of  Prince  Gfgt 
County,  Va.,  Prince  George,  county  sear«- 
jected  all  bids  received  May  31,  for' the  Hd- 
ing  of  2%  miles  of  gravel  and  sand  clav  31' 
between  Middle  Road  and  Bull  Hill  Roa'dn.' 
has  decided  to  do  the  work  by  day  lain., 
D.  Temple  is  Clerk  of  the  Board. 

Washington. 

•^Rid-;  will  be  received  until  June  'li.  ., 
reported,  by  Snohomish  County  .■\u(ir, 
Everett,  Wash.,  for  the  improvement  of  o- 
homish-Monroe    road. 

®The  King  County  Commissioners,  Se;e, 
Wash.,  have  awarded  the  contract  forie 
construction  of  Countv  Permanent  Higliv 
No.  3-.\  T.  Ryan  at  $57,088  on  No.  2  l:it 
with  5-in.  concrete  base  and  5-year  gu3> 
tee. 

®The  King  County  Commissioners,  Se;e, 
Wash.,  have  awarded  the  contract  tone 
construction  of  Warrenite  pavement  on  Id 
No.  l-.A  to_H_.  A..  Jordan  at  $36,203.  i« 
pavement  will  "Be  4-in.  concrete  base  h 
5-ycar  guarantee. 

®Sam  Boldman  of  Dayton,  Wash.,  s 
been  awarded  the  contract  by  that  cityf 
laying  the  concrete  walk  and  curbing  artd 
the  Central  school  "rounds  at  $1,582.  i 
work  includes  7,000  ft.  of  walk  and  IJ 
lin.  ft.  of  curb. 

®The  Board  of  Public  Works  of  Bell- 
ham.  Wash.,  has  awarded  the  contract  r 
the  improvement  of  Bav  St.,  from  Holljo 
Champion  St.,  to  C.  .A.. 'Roberts  at  $5,271 

®C.  E.  .\ndres,  .\nac0rte5.  Wash.,  has  lo 
awarded  the  contract  at  $6,378  for  the  c 
struction   of   the   McMurray-Snohomish  n'. 

Bids  as  follows  were  received  by  the  f 
of  Spokane,  Wash.,  for  grading  and  pa'g 
of  Union  Ave.  S. :  Keasal  Construction  ., 
asphalt,  $95,694;  N.  h.  Jones,  asphalt,  $1- 
590;  Jos.  Warter,  bitulithic.  $92,880;  Wain 
Const.  Co..  bitulithic,  $101,000;  W.  J.  Muri'. 
asphalt,  $89,797;  T.  F.  Hill,  bituminous  c 
Crete,  $102,072,  asphalt,  $106,816;  A.  H.  5- 
inson,  asphalt,  $99,591.  asphalt  concrete,  $• 
5:^8;  Washington  Paving  Co.,  granitoid,  }- 
783,  asphalt,  $88,574 ;  El  Oso,  $87,643. 

®Bids  were  opened  Mav  17  bv  the  Tn 
of  Goldendale,  Wash.,  Samuel  C.  Lancas. 
Consulting    Engineer,    for   paving   Local 
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sent  District  So.  5.  the  contract  being 
(d  to  the  J.  F.  Hill  Paving  Co.,  Chi- 
lli.,  at   SI. IS   per    sq.   yd.    for   a   pave- 

•  onsisting  of  4  ins.  of  broken  stone 
l2-in.  asohaltic  concrete  surface.  The 
(liso   includes    grading,   curbing,    sewer 

c.,  this  portion  amounting  to  $25,.581 
king  the  total  amount  of  the  contract 
Bids  on  the  paving  work  nroper  were 
|!  under  two  plans.  Under  one 
•se  plans  bids  were  received  on 
Its  of  pavement — 17.000  sq.  yds. 
'3.1  lOO  sq.  yds.  Under  the  see- 
in  bids  were  taken  on  45,000  sq.  yds. 
Mowing  are  the  unit  bids  received  on 
ond  plan:  (1)  Standing  for  Jefifery 
Ion:  (2)  for  G.  B.  Hooicy;  (3)  for 
'te  Paving  Co.;  (4)  Spokane  Paving 
truction  Co.;  (5)  for  J.  F.  Hill  Pav- 
:  (6)  for  Kibbe-Welton  Co.;  (7)  for 
I;  Bitu-Mass  Co.,  and  (8)  for  Secor 
The   following  fifures  show  the   rates 

•  at   which   the   various   bidders   pro- 

0  furnish    labor    for    force    account 

1  the  above  paving; 

Team 
Fore-  and 

man.  Laborer.  labor. 

$7.50         $3.00         $7.0rt 

5.00  2.50  5.00 

5.00  2.73  6.00 

5.00  2.40  5.00 

5..50  3.30  6.50 

7.00  3.00  7.00 

5.00  2.50  5.00 

1 1.50  3.00  7.50 

~ (1)$1.33  (6)$1.3: 

(1)   1.23  (6)  1.2s 

(1)   I.IS  (6)   1.2-i 

tic   Macadam; — 

i  haltic  oil.  2  coats.  1  gal.  (pene- 

I  1    (1)$0.S9 


u-in.  asphaltio  .lil,  11.,  gal.  (pent-trationi  U.i  0.7S 
0-in.  asphaltic  oil.  2-in.  surface  (mixing)  (1)  I.IS 
t)-m.  Rockalitc  ;Lsplialtk  oil  macadam,  1 

.?al.,  2  applications  (penetration) (3)  0.93 

b'4-in.    asphaltio    macadam,    »i-in.    sur- 
face and  siiueezf  coat (2)  1.30 

ij-in.  asphaltio  macadam.     2-in.     surface 

(mixinfri    (2)  1.10 

6-in.  asphaltic  macadam  (pouring) (5)  0.99 

.^sphalUc  Coiiciete  Surface; 

o-ln.  concrete,  2-in.  asp.  con.  surface..  (4)  1.53 
3-in.  concrete.  l'~-iii,  asp.  con.  surface.  (4)  1.43 
4-in.     concrete.     2-in.     asp.     con.     sur- 

,  face    (4)11.43  (5)  1.39 

4-in.  concrete,     lij-in.     asp.     con.     sur- 

.  fiK^e    (4)51.17  (3)  1.30 

4-in.   crushed   rock,   2-in.   asp.   con.  sur- 
face     (4)  $1.06  (5)  I.IS 

4-in.  crushed  rook.  1^,-in.  asp.  con.  sur- 

.  face    (4)$0.96  (5)  1.13 

■i-in.  crushed  rook,  lU-in.  asp.  con.  sur- 
face       (3)  1.09 

Sheet  .Asphalt;— 
4-in.   concrete.   1-in.  binder,  iV-'in.  sur- 
f-ice      (3)  1.7S 

4-in.   conoreie,   paint  coat,   lV4-ln.  sheet 

asphalt     (5)  1.6S 

Asphalt  Cement  Coat: — 
5-in.   concrete,   asphalt   cement   coat....   (.1)  1.36 
Bitu-Ma.«s:— 

2-in.  biluminous  base.  2-iii.  surface (7)  1.12 

Macadam:  — 
3-in.  macadam.  1  application  of  73<;o  oil, 
?4-gal (S)  o.sevi 

City  F.ngincer  Charles  Fwart  of  .\berdeen. 
Wash.,  has  reported  to  the  City  Council  that 
an  8-ft.  roadway  can  be  laid  to  replace  the 
present  mad  on  Front  St.,  in  South  .\ber- 
deen.  to  the  county  highway,  for  $2,700.  The 
Engineer  suggests  a  lo'-ft.  roadway  at  an 
estimated  cost  of  $4,000. 

Wisconsin. 

•J»Bids  will  be  received  until  2  p.  ni.,  June 
lo.  by  Board  of  Public  Works,  LaCrosse, 
Wis.,   for  paving  with   brick   Mormon  Coulee 


Road,  from  8th  St.  to  Green  Bay  St.  The 
work  will  include  813.4  cu.  yds.  of  grading; 
246  lin.  ft.  concrete  headers,  and  1,730  sq. 
yds.  of  brick  paving.  Fred  Schnell  is  a  mem- 
ber of  the   Board. 

•{•Bids  will  be  received  until  10;30  a.  ni., 
June  14,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  removing  of  de- 
fective and  replacing  sidewalks  in  I8th,  19th, 
20th,  21st.  22nd.  23rd.  24th  and  25th  wards. 

OGus  Olson  has  been  awarded  a  contract 
by  the  Town  of  Woodruflf,  Wis.,  for  the 
construction  of  13,000  sq.  ft.  of  cement  walks. 

©John  Braun,  North  5th  St.,  Shebovgan. 
Wis.,  has  been  awarded  the  contract  b-  that 
city,  C.  U.  Boley,  City  Engineer,  for  the  con- 
struction of  concrete  pavement  at  $35,839.  The 
work  includes  23,475  sq.  yds.  of  pavement  and 
11,000  lin.  ft.  of  combination  curb  and  gutter. 
Bids  were  opened  June  8. 

Canada. 

®The  Maple  Leaf  Stone  &  Paving  Co.,  of 
Sinicoe,  Ont.,  has  been  awarded  the  contract 
by  the  city  of  Sault  Ste.  Marie,  Ont.,  W.  H. 
Munro,  Mayo-,  for  the  construction  of  about 
169,000  sq.  yds.  of  cement-concrete  sidewalks 
at  $0.14  per  ft.,  and  21,000  lin.  ft.  of  curbing 
at  $0.30  per  ft.    Bids  were  opened  May  27. 

Bids  received  on  May  31  by  the  City  Clerk 
of  Victoria,  B.  C,  for  the  construction  of 
some  211,000  sq.  yds.  of  paving,  have  been  re- 
jected and  the  work  has  been  postponed  in- 
definitely.    C.  H.  Rust  is  City  Engineer. 


IRIGATION,  DRAINAGE.  LEVEES  AND  CANALS 


Arizona. 

and  spccirications  are  understood  to 
en  completed  for  the  diversion  dam 
d  works  for  the  canal  of  the  Pinal 
Irrigatiiin  Co.,  near  Florence,  and 
;e!y  that  construction  contracts  will 
1  the  near  future.  Jas.  D.  Schuyler, 
I'rust  Bldg..  Los  .\ngeles.  Cal.,  is  con- 
i  engineer. 

I  California. 

|;  will  be  received  until  2  p.  m..  June 
I.'.   S.   Reclamation   Service.   605   Fed- 

g.,  Los  Angeles,  Calif.,  for  furnishing 
livering  f.  o.  b.  cars  shipping  point 
j -horsepower,  2.200-volt  induction  mo- 
ie  SO-horsepower,  2.200-volt  induction 
land    four   4,500-volt,     lOO-ampero     oil 

.   O.  H.  Ensign.  Engineer. 

Idaho. 

are  under  consideration  for  the  ir- 
I  of  about  6.000  acres  of  land  on  Lit- 
(ow.  9  miles  east  of  Payette.  The 
ntemplates  damming  Little  Willow 
construction  of  the  canals  and  later- 
'  conducting  the  water  impounded  by 
I.    C.  W.   Helser.  Boise.   Idaho,  is  in- 

Illinois. 

I  will  be  received,  it  is  reported,  by  J- 
ommissioner  of  Drainage.  R.  F.  D 
airmont.  111.,  for  a  drainage  district  in 
;  Township,  Vermilion  County.  111.  The 
|ill  require,  it  is  said,  the  following 
'.:  l,.3-50  ft.  of  8-in,.  av.  depth  6  ft.  3 
M)  ft.  of  10-in..  av.  depth  6  ft.  3  ins.; 
of  12-in.,  av.  depth  6  ft.  10  ins.;  1,- 
if  12-in.,  av.  depth  3  ft.  8  ins.,  inax- 
;pth  11  ft.  1  in.  Certified  check  for 
■nt  required  w-ith  bids. 
will  be  received  imtil  1  p.  ni..  June 
.  E.  Thomas  and  W.  H.  Ximmo, 
'.  Commissioners  of  Sub-District  No. 
age  District  No.  2.  Pitman.  111.,  for 
ig  the  following  drain  tile  f.  o.  b. 
iggoner.    111. :      1.100    ft.    24-in.    drain 


tile.  2.100  ft.  22-in.  drain  tile;  1,800  ft.  20-in. 
drain  tile;  2,100  ft.  18-in.  drain  tile;  3.100  ft. 
16-in.  drain  tile ;  1,485  ft.  14-in.  drain  tile ; 
2.130  ft.  12-in.  drain  tile;  1.570  ft.  10-in.  drain 
tile;  1,9.50  ft.  8-in.  drain  tile;  1.260  ft.  6-in. 
drain  tile.  .-Mso  for  unloading  from  cars, 
hauling  and  distributing  said  tiles.  Also  for 
the  work  of  excavating  trenches,  laying  tiles 
and  refilling  the  trenches  as  follows :  24-in. 
main,  67  rds..  av.  depth  5.5  ft.;  22-in.  main,  127 
rds.,  av.  depth  6.0  ft.;  20-in.  main,  109  rds., 
av.  depth  6.3  ft.;  18-in.  main,  127  rds.,  av. 
depth  5.6  ft.;  16-in.  main,  188  rds.,  av.  depth 
6.0  ft.;  14-in.  main.  90  rds.,  av.  depth  5.7  ft.; 
12-in.  lines,  128  rds.,  av.  depth  5.1  ft.;  10-in. 
lines.  94  rds..  av.  depth  5.2  ft.;  8-in.  lines,  118 
rds.,  av.  depth  4.9  ft. ;  6-in.  lines,  76  rds.,  av. 
depth  4.7.  ft.  The  work  is  to  begin  by  or  be- 
fore Sept.  15,  1912.  to  be  prosecuted  vigor- 
ously, and  to  be  fully  completed  by  or  be- 
fore .\pril  15,  191-3.  'Bids  must  state  prices 
upon  seperate  items.  The  Commissioners  re- 
serve the  right  to  reject  any  or  all  bids,  and 
to  increase  or  decrease  the  length  of  drains. 
.\  certified  check  or  cash  deposit  of  $100  must 
accompany  each  bid.  the  same  to  be  retained 
until  contracts  shall  have  been  awarded  and 
executed.  Detailed  plans  and  specifications 
for  this  work  are  on  file  with  Ed  Pearman, 
Town  Clerk,  at  Waggoner,  111.,  or  may  be  ex- 
amined at  the  office  of  J.  W.  Dappert,  Engi- 
neer, at  Taylorsville,  111. 

Preliminary  surveys  have  been  started  for 
the  levee  aiid  drainage  district  to  be  built 
along  Cahokia  Creek  from  Poag  to  Carpen- 
ter, west  of  Edwardsville.  The  improvement 
includes  the  removal  of  many  curves  in  the 
creek,  reducing  its  present  length  from  18 
to  eight  miles,  and  the  construction  of  levees 
to  restrain  flood  waters.  The  improvement 
will  cost  about  $-500,000.  Sheppard  &  Mor- 
gan, Edwardsville.  111.,  are  the  engineers. 
Indiana. 

©Contracts  for  constructing  si.x  branches 
of  the  Peter  Saber  Ditch,  bids  for  which 
were  opened  June  1  by  P.  J.  Troyer.  Super- 
intendent   of    Construction,     Plymouth.    Ind., 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


have  been  let  as  follows ;  Sec.  6.  Portland 
Drain  Tile  Co.,  Portland,  Ind.,  at  $402; 
Sec.  10,  John  Killian.  Nappanee.  Ind.,  at 
$6-50;  Sec.  16,  John  Killian.  Nappanee,  Ind., 
at  $119;  Sec.  12,  Charles  Brown.  Tyner,  Ind.. 
at  $4011;  Sec.  17.  Ira  Morris.  Walkorton,  Ind., 
at  $400;  Sec.  If*.  Wm.  11.  Morris.  Walkerton. 
Ind.,  at  $200. 

The  Hancock  County  Court,  Greenfield, 
Ind.,  is  to  bold  a  hearing  on  the  petition  for 
dredging  Brandywine  Creek  from  the  north 
to  the  south  county  lines,  and  also  Swamp 
Creek. 

Report  on  the  proposed  Wabash-Patoka 
River  Levee  has  been  filed  by  the  Levee  Com- 
missioners with  the  Circuit  Clerk  at  Prince- 
ton. This  project  includes  the  straightening 
and  dredging  of  the  Patqka  River  and  the 
construction  of  a  levee  along  the  Patoka  and 
Wabash  Rivers  from  a  point  near  Dongola, 
Pike  county,  on  the  Patoka  and  Wabash 
Rivers  from  that  stream  to  the  V/abash, 
thence  south  to  New-  Harmony.  The  drain- 
age and  levees  is  one  of  the  largest  proj- 
ects of  its  kind  ever  promoted  in  Southern 
Indiana  and  would  affect  many  thousands 
cf  acres  of  fine  land  in  Pike.  Gibson  and 
Posey  counties.  J.  S.  Spiker,  Vincennes,  Ind. 
IS    the    engineer. 

Petition  has  been  filed  in  the  Circuit  Court 
at  Brownstown.  Ind.,  asking  for  the  con- 
struction of  a  9-mile  levee  to  protect  5.000 
acres  of  land  in  Carr  Township  from  over- 
flow from  the  White  River.  Kochenour  & 
Price.  Brownstown.  Ind.,  arc  attorneys  for 
the  petitioners. 

Iowa. 

•{•Bids  will  be  received  until  June  20.  by  J. 
L,  Hanrahan,  County  .Auditor.  Fort  Dodge, 
la.,  for  the  construction  of  Humboldt- Web- 
ster Joint  Ditch  No.  102-05.  The  main  ditch 
will  be  21,300  ft.  long  and  6  and  10  ft.  wide 
at  the  bottom.  3  to  15  ft.  deep,  slopes  1  to  1, 
requiring  excavation  of  1-56.000  cu.  yds.,  esti- 
mated to  cost  10  cts  a  vard.  The  following 
tile  will  be  required :  1.200  ft.  of  8-in..  av. 
depth   5   ft.;   825   ft.   of    lii-in..   av.    depth    5.5 
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ft.;   3.900   ft.   of   12-iii..  av.   depth   0   ft.;   1,500  .Mcxico-'lexas.      F.    H.    Xewell,    Wasliinc;ton, 

ft.  of  C-in.,  av.  deoth  6  ft.;  2,000  ft.  of  18-in.,  D.  C.  i-;  Direct,  n- 

av.  depth   10  ft.;   1,200  ft.  of  22-in.,  av.  depth  ^         York 

f).5   ft.     The   nearest   railroad   station  is    Vin-  ,           .                   .             ' 

L-ent,   Iowa,   two  miles   from  starting  point  of  •J-Bid.'^   will  be  received   initil   noon,  July  2, 

the   work.      Work  must   be   begun  by  July   1,  'jy  Duncan  W.   Peck,   Supt.  of  Public  Works, 

1912,   and  completed  bv  Jan.    1.   1913.     C.    H.  Albany,  N,  y.,  for  the  following  contracts  on 

Reynolds  of  Fort  Dodge  is  the  Engineer.  Cer-  "'e    Barge    Canal :     Contract    No.    8- A,    Erie 

:ified  check  for  10  per  cent  required  with  bids.  Canal— Section   2.     For     the    construction   of 

The    sum    of    $80,000    is    reported    to    have  Lock  No.  8,  and  the  substructure  of  Dam  No. 

;ieen    subscribed    for    the    construction    of    a  4  in   the  Mohawk   River  at     Scotia,    together 

:anal     from     the    Cedar     River    at     Moscow  with  the  replacement  of  defective  concrete  and 

o  the  Mississippi  at  Muscatine,  the  force  of  tl'e  completion   of  protective  paving,   etc.,   for 

•vhich  will  be  used  in  developing  power  along  locks  and  dams  at  Rotterdam  and  Crane  Vil- 

:he  line  followed  in  the  Keokuk  dam.    G.  M.  'age.     Sheets  1  to   10  inclusive.    Contract  No. 

riti's.    Muscatine,    la.,    is    reported    to   be    in-  103,    Oswego     Canal— Section    1.      For     con- 

erested.  structing  a  bridge  over  the  Oswego  River  and 

Massachusetts.  Canal  at  Lock  St.,   Phoenix,  N.  Y.     Sheets  1 

•  „.  ,        -,,  ,              .      .         .,  '             -         ,  ,  to   6   inclusive.      Plans   may   be   seen   and   de- 

^Bids  will  be  received  imtil  noon,  June  14.  taii^j    specifications,    engineer's     estimate     of 

.V    L.    K^  Rourke     Commissioner    ot    Public  quantities,   proposal   blanks,    form   of   contract 

,\orks,    Boston,    Mass..    for    furnishing    and  ^„^^  bonds  required  and  other  information  for 

Iriving   spruce   piles    for   sewerag^   works    in  proposers  may  be  had  at  the  office  of  the  Su- 

.ove    St..   between    Cottage   and    Geneva   Sts.,  perintendent   of   Public  Works  at  Albany,   X. 

Last    Boston.            ...       .  Y.,  at  the  office  of  the  .Assistant  Superintend- 

MlSSlSSippi.  ent    of    Public    Works    for    the    Middle    Divi- 

•J»Bids  will   be   received   until  noon,  July   1,  sion  at   Syracuse,   N.   Y. ;  at  the  office  of   the 

y  J.  H.  Nelms,  Chairman,  Board  Washington  Assistant  Superintendent  of  Public  Works  for 

"ounty  Drainage  Commissioners  at  the  office  the    Western    Division    at    Rochester.    N.    Y. ; 

f  B.   B.   Gordan,   Engineer,  430    New   Wein-  and  at  the  canal  office,  Spaulding's  Exchange, 

erg  Bldg.,  Greenville,  Miss.,  for  the  construe-  Buffalo,    N.    Y.      Copies   of   detailed   plans   or 

ion  of  about  19  miles  of  dredge  ditch    from  drawings  may  be  obtained  from  the  State  En- 

6   to   ofl    ft.   bottom   and    including    approxi-  gineer  and   Surveyor  at   .-Mbany,   N.   Y.,   upon 

lately  l,96u,000  cu.  yds.  payment    to    him    of    the     cost     of     producing 

Bids    w-cre   opened'  June   3    by    Maj.   J.    A.  them. 

Voodruff,  U.  S.  Engineer,  Vicksburg    Miss.,  Memphis,  Tenn.,  and  Vicinity. 
or    the    construction    of    about    l,oO(,000    cu. 

ds.   of   levee   in    the   Third   District;   all   the  (REGUL..\r  correspo.nuence.) 

ids   were   recommended    for    rejection.     The  A   sanguine   chord   was   struck  in   the   levee 

ids   received   were   as    follows.    (1)    standing  builders"  hearts  wdicn  the  bids  at  Major  J.  A. 

or  bid  of  Sessions  &  Williams,  Millikin,  La.,  Woodruff's    letting    in    Vicksburg    on    the    3d 

2)    for  bid   of  W.   T.  &  E.   M.  Lowrance  &  were  opened  and  it  was  seen  that  prices  had 

'o.,   Transylvania.   La.,    (3)    for  bid   of   Hel-  returned  to  the  old  standards  of  15  years  ago. 

ason,    Clark    .S:    Co..    Vicksburg.    Miss.,    and  Although  over  a  million  yards  of  choice  work 

4>    for    bid  of    Roach-Stansell  &  Co..  Mem-  was  offered,  the  contractors  showed  a  marked 

his,  Tenn.:  indifference   to   grabbing   up    the   work-  at   the 

(1)  (2)  (3)  W 

Cts.  Cts.  Cts.  Cts. 

Dwer  Yazoo   Levee  District.  IVIiss. 
eaiilah.   Miss.,  2050-2205.     404  L. 

Section  1,  about  100,000  cu.   yds 3."i'  38»  .31 . 7« 

Section  2,  about  100,000  cu.  vds 35*  33*  31  7* 

Section  3,  about  100,000  cu.   vds 35*  33*  31.7* 

Section  4,   about  100,000  cu.  yds Sn*  33*  31.7* 

Sf-ction  ."j.  about  100,000  cu.   yds 35*  33*  31.7* 

Sfction  6.  about  100,000  cu.   yds 32.5  35*  33*  31.7* 

Section   7.  about     ;i2.O00  cu.   yds 35*  33*  31.7* 

pper  Tensas   Levee   District.   Ark.    and   La. 
al<e  Jefferson.  Ark.,  690-692.     Ark.   R. 

riiif  section,  aliout  t'lO.OOo  cii.   vds 40  39  37  5 

anther   Forest,   Ark.,   1750-1780.     452   R. 

Section  1,   about   100,000  cu.    yds 4G.9*  52.5*  4S.;l» 

Section  2.  about  100,000  cu.   yds 46.il*  .52.5*  4S'9* 

.Section  3.  about  100,000  cu.  yds 46.9*  52.5*  4S.9* 

Section  4.  about  103.000  cu.  vds 46.9*  52.5*  48  i* 

ilem.    La.,  2466-2533.     563   R. 

Section  1.  about  100,000  cu.   yds 36.2*  33.9*  34  9* 

Section  2,  about  100,000  cu.  yds 29.7  36.2*  .33.9*  34.9* 

Section  3.  about  100,000  cu.  yds 36.2*  33.9*  34.9* 

Section  4.  about  152,000  cu.  yds 36.2*  33.9*  34.9* 

*.A11  or  none. 

'Wish  to  undertal\e  one  section  only. 

=if  awarded  contract  for  Panther  Forest,   .■\rlc.,  no  othei-  liid  to  be  considered, 

-Wisii  to  undertake  onl\-  about  475.000  cu.  yds. 

'Quantity  bidder  wishes  to  undertake  not  stated. 


Montana. 

Work  will  be  started  shortly,  it  is  be- 
eved,    on    an    8-mile    canal    to    irrigate    land 

the  vicinity  of  Townsend,  Mont.  The  wa- 
r  will  be  diverted  from  the  Missouri  River 
:ar  Toston.     Lewis  Penwell,  Helena,  Mont., 

interested. 

The  U.  S.  Reclamation  Service  has  re- 
cted  all  bids  received  May  21  for  the  con- 
ruction  of  laterals,  waste  water  ditches  and 
ructurcs  on  the  first  unit,  Dodson  South 
anal.  Milk  River  Project,  Mont.  The  unit 
ds  on  this  work  were  given  in  our  last 
sue.  Geo.  O.  San  ford.  Malta,  Mont.,  is 
reject  Engineer. 

New  Mexico. 

^Bids  will  be  received  until  2  p.  m.,  June 
I,  by  U.  S.  Reclamation  Service,  Elephant 
utte,  N.  Mex.,  for  furnishing  ball  mills,  tube 
ills,  a  rock  crusher,  a-  rotary  dryer  and  a 
ixing  and  weighing  machine  for  a  sand  cem- 
it    plant    on    the    Rio    Grande    project.    New 


prices  which  have  held  sway  of  late  and  the 
lowest  bid  turned  in  to  the  government  was 
about  30  cents,  while  the  highest  was  54  cents. 
Of  course,  Major  Woodruff  rejected  all  bids 
and  has  readvertised  the  w'ork.  But  according 
to  the  boys  who  pile  up  the  dirt,  the  fact  that 
Major  Clarke  S.  Smith  w^ill  offer  over  a  mil- 
lion yards  on  the  10th  of  this  inonth,  the 
Vicksburg  office  need  not  expect  even  as  goad 
prices  as  were  submitted  on  the  3d  of  this 
month,  and  many  deem  the  major's  action  in 
rejecting  the  bids  as  being  most  unwise.  The 
fault  seems  to  have  rested  with  the  engineers 
who  made  up  the  approximate  prices  at  w-hich 
the  work  would  go.  These  men  based  their 
figures  on  those  prices  which  have  been  sub- 
mitted for  many  years  past,  but  failed  to  take 
into  consideration  the  fact  that  the  vast  vol- 
ume of  levee  work  to  be  let  by  the  govern- 
ment and  levee  districts  will  in  itself  raise 
prices  beyond  all  former  records,  which  fact, 
combined  with  the  present  high  feed  costs, 
will   necessitate  a  large  increase  over   former 


hgures.  In  view  of  the  fact  that  for'  s 
time  in  fifteen  years  prices  for  levf  ^*' 
have  assumed  the  normal  figure,  it  w  i*'*''. 
interest  to  the  contractors  at  large  tn  U  °' 
the  result  of  the  Vicksburg  letting  iY-\'' 
were  as  follows  :  '    F  ™' 

BEULAH,    MISS.,    CREVASS.I 

Helgason,  Clarke  &  Co.,  Vicksbure  Miqi^""^ 
Sessions  S^Williarnson^   Greenville,  Mis.J  ^' 
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31.J 


46.9 
i<>'/> 


sentative  of  this'  paper  CapT  \ 
Vicksburg,  one  of  the  iiiKh.,! 


Lowrance  Brothers.  Memphis  "Tenn 
Roach  &  Stansell,  Memphis,  Tenn.... 
LAKE  JEFFERSON,  ARK, 
Helgason,  Clarke  &  Co..  VicksburE  M 
Lowrance  Brothers.  Memphis  Tenri  ' 
Roach  &  Stansell.  Memphis,  Tenn    ' 

PANTHER   FOREST,   APdv, 
Helgason.    Clarke  &  Co.,  Vicksburg    M 
Lowrance    Brothers,    Memphis,   Tenn 
Roach   &   Stansell,   Memphis.   Tenn.  !" 

S.\LEM,   LA. 
Helgason,    Clarke   &   Co..   Vicksbur"    M 
Sessions   &   Williamson.   Greenville  'lik 
Lowrance    Brothers.    Memphis.    Teiin       7 
Roach   &   Stansell,   Memphis,  Tenn..!;:;jJ 

To  a  represe 
Helgason  of 

bidders  and  the  best  all  round  old  tin  fe' 
builder  m  that  section,  had  the  follow,  r? 
marks  to  make  regarding  the  letting   I  ■- 
point  of  view  is  valuable  inasmuch°'a-  , 
presses  the   feelings  of  the  entire  conce 
levee  boys  in  this  section  and  is  an  e.l],  . 
hint    to    the    state    board    engineers  oim-; 
which   they  will  later  have  to  offer.     ,.; .' 
Tom  said  :     "  In  explanation  of  the  hiol,l|  ' 
bid  on  this  work,  it  must  be  taken  into  isi.v 
eration   the   cost   of  keeping  up  an  ou     \ 
team    put    on   tlie   ground   costs  us  $■■'[,,■ 
counting  the  cost  of  feed,  which  right  w  ! 
higher  than  a  cat's  back.     Also  any  o  (t,  ■ 
does   not   connect   with   enough  work  t|(«.-. 
them  busy  at   one  letting  will  soon  lu  r 
other    chance,    as    Memphis   will  let   ! 
yds.,      and      New      Orleans      over     i 
yds.  in  the  near  future,  so  contractors  ;  • 
falling  over  themselves  to  cut  prices  irrd 
to  get  a  look  in  on  the  work.     I  will  i— 
to  say  that  at  the  next  letting,  prices 
at_  least  20  per  cent  higher  than  they  slu.v 
this    letting.     Another   thing  that'  is  btnr; 
prices  is  the   fact  that  it  is  absolutely  c* 
sary  that  the  majority  of  the  work  let  p: 
in  shape  to  stand  the  next  high  water,  ai-ac- 
tically  all  the  work  is  in  closing  breaks;  d  : 
contractor    can    hardly    afford    to   take  ea  • 
work  when  he  has  so  short  a  time  to  is' 
In  fact,  it  was  a  surprise  to  me  to  learh: 
these  bids  were  considered  high,  as  all  i;,, 
levee  men  think  we  took  a  chance  in  bins 
as  low  as  we  did.     Also  you  must  rem.ber 
that  the  government  is  .going  to  hold  us  ici- 
ly to  the  eight  hour  law,  so  the  workinilmc 
will  be  cut  down  considerably.    All  take  nl' 
consideration,  the  prices  submitted  were  t  .r 
all  too  high." 

Quite  a  bundi  of  the  old  fellows  were«- 
cnt  at  the  Viflfsburg  levee  letting  on  tStl. 
Mike  Roach  and  the  Lowrance  boys  pit 
down  from  Memphis  and  shucked  th;irat-- 
and  sharpened  their  pencils  and  went  aftthi 
work  in  good  shape.  John  Sessions  of  (w- 
ville  mixed  with  Norris  Williamson  ofilff 
Providence.  La.,  and  had  a  winning  bid  or 
part  of  the  work  if  same  had  not  be<«' 
jected.  Mike  Lannin  came  up  from  W 
Rouge  to  see  the  fun  and  was  ready  t.til' 
some  from  the  lucky  bidders.  Bob  Cke, 
Lee  Picket  and  Pat  Harris  were  there  Jni 
Natchez  and  combined  to  make  some  '0'! 
prices.  Bob  Leonard  of  Memphis,  Jim  «■- 
of_ Arkansas  City  and  L.  C.  Dulaneyoflce. 
Miss.,  were  bidders  on  the  work,  as  wet  hi 
two  Helgason  boys  of  Vicksburg.  H.  F.  it- 
bish  of  eight  hour  law  fame  and  Bill  Nit" 
were  present  at  the  openins  and  joined  i  In 
.general  e.xpression  of  surprise  at  the  bioie 
ing  cast  out. 

Major  Smith  of  the  Memphis  office  is  'H- 
dering  what  he  will  have  to  pay  for  his  'fK 
to  be  oft'ered  on  the  10th.  In  view  of  thiiC 
that  so  many  of  the  local  levee  boards  3r<'f- 
paring  for  new  levees  and  the  additionally^ 
that  Major  Woodruff  at  Vicksburg  will  « 
a  million  and  a  half  yards  to  offer  agai  "' 
side   of   thirtv   davs,   the   indications  poii'f 


4* indicates  work  now  open  for  bids,     ©indicates  a  contract  let  recently. 
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that  Major  Smith  will  have  to  pay  a 
price  for  his  contracts. 
3iirke  &  Son  of  Kansas  City,  Mo.,'  arc 
arket  for  a  good  sized  piece  of  nice 
rk.  They  have  a  mighty  nice  little 
(1  are  on  the  lookout  for  a  chance  to 
inch  of  work.  These  people  can  be 
care  the  Western  Wheeled  Scraper 
insas  City. 

ant,  Tenn.,  will  shortly  let  about 
ft.  of  concrete  sidewalks.  Practi- 
if  tin's  work  will  be  put  in  along  East 
eet.  The  appropriation  by  the  city 
ides  for  a  line  of  board  walk,  but  it 
food  that  the  difference  in  cost  will 
up  bv  a  private  subscription.  Write 
lerk.' 

Littlejohn,  who  was  formerly  in 
I  the  Roach-Manigan  Paving  Co.'s 
:his  point,  left  recently  to  take  the 
■  f  cashier  on  this  company's  big  Hel- 
act.  Cleve  is  on  to  his  business  and 
'lat  if  anything  goes  wrdiig  with  tliis 
t  will  not  be  in  his  department. 
Shannon,  plant  superintendent  of 
i-Manigan  Paving  Co.,  left  Friday 
Fort  Worth,  where  he  will  be  back 
stamping  ground.  Harry  came  here 
le  plant  turning  out  hot  stuff  for 
enue,  and  now  that  the  latter  con- 
Inished  has  to  hustle  back  to  Fort 
here  they  are  badly  in  need  of  him. 
e  to  go  a  long  way  to  find  a  better 
a  inore  experienced  man  in  his  line 
y. 

fs  of  the  St.  Francis  Basin  are  cir- 
i  petition  asking  the  United  States 
It  to  take  entire  charge  of  the  Mis- 
l-ee  system.  Their  contention  is  that 
I  tate  levee  boards  will  maintain  dif- 
jtidards  in  levee  construction,  which 
b  make  some  sections  of  levee  weak- 
thcrs,  whereas  a  standard  line  of 
'  Id  be  of  the  same  strength  through- 
tire  length,  and  much  better  nble  to 
I  the  overflow. 


1  he  Park  Commission  of  Memphis  is  cast- 
ing around  for  some  method  of  raising  a  suf- 
licient  sum  to  preserve  Riverside  Park.  Re- 
cently the  caving  of  the  banks  has  grown  to 
such  serious  proportions  that  it  has  become 
necessary  to  close  the  west  drive.  It  will  re- 
quire perhaps  $150,000  to  repair  damages  and 
arrange  for  a  method  of  protection  against 
further  caving.  Riverside  Park  is  one  of  the 
most  beautiful  recreation  spots  in  Memphis, 
and  something  must  be  done,  and  done  soon, 
or  there  will  be  no  park  left,  for  at  the  rate 
the  banks  are  caving,  ten  or  twelve  years 
would  find  the  river  banks  encroaching  back 
several  hundred  feet.  Even  in  the  last  year  a 
strip  over  7.5  ft.  in  width  has  caved  into  the 
river.  The  best  plan  yet  recommended  seems 
to  be  the  planting  of  a  breakwater  of  willows, 
which  will  break  the  force  of  the  current 
enough  to  protect  the  bank. 

The  Laurel  electric  railway,  running  near 
Xatchez,  Miss.,  will  soon  start  work  on  its 
line  and  it  is  probable  that  cars  will  be  run- 
ning by  late  fall.  The  route  has  not  yet  been 
decided  upon,  as  the  directors  have  two  sep- 
arate routes  in  mind,  and  whichever  one  is  the 
most  practical  will  be  used.  The  material  has 
ali;eady  been  ordered,  and  sufficient  ties  and 
rail  will  be  on  hand  within  a  week  or  so  for 
the  construction  of  the  entire  line.  It  is  not 
known  wdio  will  do  the  grading  of  the  road- 
bed, but  contract  has  probably  already  been 
awarded  for  this. 

The  Yazoo-Mississippi  Delta  Levee  Board 
lias  called  a  meeting  for  June  31  for  the  pur- 
pose of  electing  officers  for  the  coming  year, 
and  also  to  decide  upon  plans  for  the  repair 
of  the  few  weak  spots  in  the  levee.  All  of 
this  line  withstood  the  flood  with  no  breaks, 
but  in  a  few  places  the  levee  is  caving  badly, 
and  will  require  quite  a  little  work  to  put 
same  in  proper  shape  for  the  next  rise.  The 
meeting  will  be  held  at  Clarksdale,  Miss. 


-Mayor  Crump  has  called  a  mass  meeting, 
which  will  be  held  soon  here,  to  talk  over 
some  plan  for  the  protection  of  the  northern 
end  of  the  city  from  overflow.  According  to 
Mavor  Crump,  it  is  nccessarv  to  raise  about 
$1,000,000  before  fall.  The  factions  are  di- 
vided between  a  bond  issue  to  raise  this  sum 
and  an  increase  of  taxes.  The  bond  issiie 
idea  seems  to  be  the  most  favorable.  It  is 
verv  probable  that  the  necessity  of  expending 
so  much  money  on  this  project  will  put  a  de- 
cided crimp  in  the  street  improvement  work 
for  awhile,  but  a  hustling  town  like  Memphis 
will  find  some  way  to  care  for  all  improve- 
ments necessary. 

On  June  3  practically  every  property  owner 
in  the  Concordia  parish  voted  against  the 
issuance  of  $500,000  in  50  year  levee  bonds, 
proposed  by  the  fifth  Louisiana  district,  ad- 
vancing the  argument  that  the  cost  should  be 
t.iken  care  of  by  the  government.  J.  T.  Mc- 
Clellen,  president  of  the  levee  board,  brought 
up  the  fact  that  all  previous  appeals  to  the 
federal  authorities  had  been  without  avail,  and 
that  anything  done  must  be  done  by  the  people 
themselves.  Representative  John  Clayton  vig- 
orously opposed  the  movement,  showing  that 
despite  the  fact  that  two  bond  issues  of  near- 
ly .1  million  dollars  in  the  last  ten  years  had 
lieen  expended,  all  the  farm  lands  in  his  sec- 
tion are  under  water. 

^•Commissioners  of  Topashaw  Swamp  Land 
District,  in  Calhoun  County,  have  asked  for 
bids  on  July  3  for  construction  of  a  canal 
about  13  miles  long.  Further  information 
may  be  obtained  by  addressing  D.  P.  Hodge, 
■clerk.  Slate  Springs,  Miss. 

^Sabougla  Swamp  Land  District  will  re- 
ceive bids  on  July  3  for  the  construction  of  a 
canal  about  eight  miles  in  length  through  Cal- 
houn County.  Information  can  be  obtained 
from  D.  'V.  Mallory.  clerk,  at  Redding,  Miss. 
Section  2  of  this  district  will  also  let  about 
six  miles  of  ditch  on  the  same  date.  W.  E. 
Genry,  clerk,  at  Embry,  Miss. 


WATER  -WORKS 


Alabama. 

\vri\\    be    received    until    about    July 
■ported,   by   City   Council,   Gadsden, 
lurnishing  -500  water  meters. 
Icatur   Water    Supply   Co.,   Decatur, 
-  iven  a  mortgage  for  $300,000  on  its 
The  plant  is  said  to  be  worth  $500,- 
liill  be  improved, 
ion  will  probably  be  held  in   .A.la- 
i,   Ala.,  within   the  next  five  weeks 
irpose  of  voting  on  the  issuance  of 
The  sum  of  $50,000  for  waterworks. 
».nd  a  new  city-  hall. 

Arkansas. 

'■ard  of  Commissioners  of  Fort 
t'<.,  will  construct  a  filtration  plant 
■  mining  house  at  a  cost  of  $130,000. 

California. 

ty  Coimcil  of  JNIodesta,  Cal..  has  let 
)mg  contracts  in  connection  with  the 
Jnunicipal  waterworks  system  :  U. 
I'n  Pipe  &  Foundrv  Co..  pipe,  cross- 

■-,  $30,412 :  C.  D.  Vincent.  Oakland, 
ciydrants.  $11,127;  Crane  Co.,  valves. 
!     on  some  minor  supplies  were  re- 
s  they  were  considered  too  high. 
1  ens  of  Redlands,   Cal.,  at  a  recent 

ted  the  issuance  of  "bonds  for  the 
'■  f  the  waterworks  system,  to  the 
C$600,000. 

';ent  mass  meeting  of  the  citizens 
e  ille,  Cal..  a  committee  of  five  was 
t:o  gather  further  data  relative  to 
l^'ly   in    Washington    Township.      J. 


iler,  San   Francisco,  is   Consulting 


ir  it    business    men    of    Tulare.    Cal.. 


organizing    a    company    for    the 


purpose  of  installing  an  up-to-date  water- 
works system,  at  an  estimated  cost  of  $25,- 
000.     R.  Linder  of  Tulare  is  interested. 

The  City  Council  of  Los  .Angeles,  Cal.,  has 
been  petitioned  by  residents  of  Hollywood  to 
install  the  mains  for  the  distribution  of 
Owens  River  water  in  the  Hollywood  dis- 
trict at  the  same  time  as  the  proposed  sewers 
are  laid. 

The  city  of  Fullerton,  Cal..  is  preparing  to 
install  municipal  waterworks  Plans  and 
specifications  are  being  prepared  by  Consult- 
ing Engineers  Sloan  &  Robson,  Nevada  Bank 
Bldg.,  San  Francisco.  Cal. 

Connecticut. 

^Bids  will  be  received  until  11  a.  m.,  June 
15,  by  Constructing  Quartermaster,  New  Lon- 
don, Conn.,  for  improving  the  water  supply 
system  at  Fort  Terry,  N.  Y. 

Florida. 

Following  bids  were  received  by  the  Bond 
Trustees  of  Jacksonville,  Fla.,  recently  for 
furnishing  lots  of  2,000  or  more  meters  of 
orditiarv  sizes  most  commonlv  used :  Buf- 
falo Me'ter  Co.,  $5.90  to  $39;  Thomson  Meter 
Co.,  Brooklvn,  N.  Y.,  $7.20  to  $45;  National 
Meter  Co..  New  York  City,  $8  to  $50 ;  Gamon 
Meter  Co..  Newark,  N.  Y.,  $6  to  $45;  Pitts- 
burgh Meter  Co.,  Pittsburgh,  Pa.,  $6.50  to 
$50 ;  Neptune  Meter  Co.,  New  York  City. 
$8  to  $50;  Hersey  Mfg.  Co.,  So.  Bostor. 
Mass.,  $5,25  to  $37.50 ;  Union  Meter  Co.,  Wor- 
cester, Mass.,  $5.50  to  $35.  and  H.  R.  Worth- 
ington  Co.,  Ne\v  York  City,  $5.70  to  $40. 

Georgia. 

The  citizens  of  Valdosta.  Ga.,  will  prob- 
ably vote  in  the  near  future  on  the  question 
of   issuing  bonds  in  the  sum   of  $100,000   for 


extension  of  waterworks,  paving  and  sewers. 
Of  the  issue  $60,000  would  be  used  for  wa- 
terworks and  lights,  $25,000  for  streets  and 
sidewalks,  and  $15,000  for  sewers. 
,  Plans  have  been  prepared  for  the  installa- 
tion of  a  new  waterworks  system  in  Black- 
shear,  Ga.,  at  an  estimated  cost  of  $22,000. 
Water  will  be  secured  from  deep  wells.  Bonds 
in  the  sum  of  the  above  amount  will  be  voted 
upon  June  25.     G.   P.  Gregoi^  is  Mayor. 

An  election  is  to  be  held  in  Augusta,  Ga., 
on  June  24,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  for  the  proposed  improve- 
ments to  the  waterworks  system.  Nisbet 
Wingfield  is  City  Engineer  and'  Commissioner 
of  Public  Works. 

Illinois. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago.  111., 
until  11  a.  m.,  June  20,  for  furnishing  and 
delivering  on  the  citv  side  track  connected  with 
the  C.  M.  &  St.  P.  Ry..  at  the  Springfield  Av. 
pumping  station,  1747  N.  Springfield  Av..  ap- 
proximately 70.000  salt  glazed  brick  and  1..500 
facing  brick  to  match  samples  on  file  at  his 
ofiice. 

®The  American  Water  Softener  Co..  of 
Philadelphia,  Pa.,  has  been  awarded  the  con- 
tract by  J.  R.  Andrews,  Constructing  Quar- 
termaster, Fort  Sheridan.  111.,  for  furnishing 
and  installing  a  pressure  filtration  plant,  at 
$15.1.50.  Other  contracts  awarded  are:  Wm 
A.  Pape,  20  W.  Lake  St.,  Chicago.  111.,  for  fur- 
nishing and  placing  pumps  at  $17,454,  and  G 
E.  Guadling.  1116  Wells  St,.  Chicago.  Ill,,  for 
a  hot  air  heating  system  in  the  present  pump- 
ing station.  Bids  on  the  above  work  were 
opened   May  3. 

The  city  officials  of  Kewanee,  111.,  are  con- 
sidering the  extension  of  the  water  mains  on 


•{•indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Main  St..  from  Xiiith  to  lUth  St..  thencL'  east 
to  Burr  and  .Muith  on  Burr  to  Eighth  St. ; 
also  X.  Tremont  St.,  from  Ninth  to  10th  St. ; 
West  St..  soutli  from  Rose  to  Edward  St., 
thence  east  on  Edward  to  Franklin  Sts. ;  also 
West  St.,  on  Western  Ave.,  to  center  of 
Washington  St.  The  total  length  of  the  pro- 
posed extension  is  3.734  ft.,  and  is  estimated 
to  cost  $3,330. 

A  special  election  will  be  held  in  High- 
land Park,  111.,  on  June  15  for  the  purpose  of 
deciding  whether  or  not  a  bond  issue  of  $49,- 
•"lUO  shall  be  made  for  general  water  exten- 
sions. 

Citizens  of  Harrington  have  voted  a  $13,000 
bond  issue  for  a  filtration  plant. 

Indiana. 

•J-Bids  will  be  received  until  8  p.  m..  July  2, 
by  City  Clerk,  Columbus.  Ind.,  for  furnishing 
labor  and  material  for  the  construction  of  a 
4.OO0.000-gal.  water  purification  plant  of  the 
mechanical  type.  Burgess  &  Long,  Engineers, 
Columbus,  O. 

•J«Bids  will  be  received  until  June  18  by 
Common  Council,  Shelbyville,  Ind.,  for  the 
construction  of  a  pumping  station  and  the 
installation  of  machinery  therein.  L.  E.  Webb 
is  City  Clerk. 

Engineer  Byron  T.  GifTord  of  the  .American 
District  Steam  Co..  of  Chicago,  111.,  has  sub- 
mitted his  initial  plans  to  the  I5oard  of  Pub- 
lic Works  of  Logansport,  Ind.,  for  a  filtra- 
tion system.  It  is  planned  to  install  a  com- 
bination mechanical  and  sand  filter  in  a  310 
ft.  building  to  cover  half  the  width  of  the 
present  lOth  St.  race,  at  an  estimated  cost  of 
$50,000.  The  filter  would  be  capable  of  fil- 
tering 12,000,000  gals,  of  water  every  24  hours 
under  favorable  conditions. 

Iowa. 

®The  Beedle  Plumbing  Co.,  of  Albert  Lea, 
Minn.,  has  been  awarded  the  contract  by  the 
City  Council  of  Dccorah,  la.,  F.  M.  Hughes, 
C^ity  Clerk,  for  the  making  of  extensions  to 
:he  water  main,  at  $0.80  per  lin.  ft.  The 
A-ork  includes  1.000  ft.  of  4-in.  mains,  two 
Mathews'  hydrants  and  two  gate  valves.  Bids 
vere   opened   June   5. 

®The  Des  Moines  Bridge  &  Iron  Works, 
3es  Moines,  la.,  has  been  awarded  the  con- 
ract  by  the  City  Council  of  Burr  Oak,  la., 
L  W.  Green,  City  Clerk,  for  the  construction 
)f  a  complete  waterworks  system,  at  $28,119. 
Jids  were  opened  May  23.  The  work  must 
)e  completed  by  Sept.  1. 

®M.  .A.  Camery  of  Harlan,  la.,  has  been 
.warded  the  contract  bv  the  Town  Council  of 
ieinbeck,  la.,  R.  B.  Ferguson,  Town  Clerk, 
or  the  making  of  extensions  to  the  water- 
works system  and  for  constructing  town  sew- 
rs,  outlet  and  tank.  The  contract  price  is 
i31,533.  The  Iowa  Engineering  Co.,  Clinton, 
a.,  are  Engineers.     Bids  were  opened  June  4. 

The  citizens  of  Storm  Lake,  la.,  at  a  re- 
ent  election  voted  to  install  a  modern  filter- 
ng  plant  and  the  extension  of  the  water 
nains  during  the  summer. 


Massachusetts. 

•J«Rids  will  be  received  until  2  p.  m., 


June 


5.  by  Board  of  Water  Commissioners,  Athol. 
/lass-,  for  the  construction  of  a  slow  sand 
Itration  plant,  James  L.  Tighe,  Holyoke, 
'lass.,  is   Engineer. 

Michigan. 

The  citizens  of  Ann  Arbor,  .Mich.,  at  a 
ecent  election  voted  against  the  issuance  of 
onds  m  the  sum  of  $600,000  for  the  purchase 
{  the  plant  of  the  Ann  .\rbor  Water  Co. 

Minnesota. 

®J.  J.  Connolly  of  St.  Paul,  Minn.,  has  been 
warded  the  contract  by  the  City  Council  of 
hakopee,  Minn.,  C.  T.  Weiland,  City  Re- 
order, for  sewer  and  waterworks  improve- 
lents.  at  $8,246.  The  work  includes  the  fol- 
nvmg:  Installation  complete  of  extension 
3  water  system,  consisting  of  the  followino- 
pproxmiate  quantities  :  .About  400  ft.  of  8*^ 
I.  cast  iron  water  main  to  be  laid  on  concrete 
iddles  and  m  the  same  trench  with  sewers- 
,140  ft.  of  8-in.  cast  iron  pipe,  1,520  ft   of  6- 


m.  cast  iron  pipe,  together  with  five  5-in. 
hydrants  and  two  4-in.  hydrants,  with  all 
necessary  connections,  specials,  valves,  etc., 
made  complete  with  7-ft.  cover.  Oscar  Claus- 
sen  Engineering  Co.,  Engineers.  Bids 
opened   May  28. 

Missouri. 

Goodwill  &•  Harper  of  Kansas  Citv,  Mo., 
have  been  retained  by  the  City  Council  of 
Butler.  Mo.,  to  make  an  appraisement  of  the 
waterworks  plant,  together  with  improvement 
recommendations  and  an  estimate  on  the  cost 
of  a  new  plant  with  different  source  of  wa- 
ter supply. 

Nebraska. 

^•Bids  will  be  received  until  June  15.  it  is 
reported,  by  City  of  Omaha,  Nebr..  for  the 
construction  of  a  48-in.  main  from  Florence 
to   Lake  Sts.,  including  appurtenances. 

•J*Bids  will  be  received  until  4  p.  m..  June 
12,  by  Water  Board,  Omaha,  Neb.,  C.  R.  Sher- 
man, Acting  Secretary,  for  furnishing  f.  o.  h 
Omaha  approximately:  (a)  5,400  tons  48-in. 
cast  iron  water  pipe.  Class  C;  (b)  200  tons 
48-in.  special  castings,  Class  C;  (c)  650  tons 
36-in.  cast  iron  water  pipe.  Class  C;  (d)  20 
tons  36-in.  special  castings.  Class  C;  (e)  600 
tons  8-in.  to  16-in.  cast  iron  water  pipe,  Class 
B  and  C;  (f)  50  tons  6-in.  cast  iron  water 
pipe.  Class  B  and  C;  (g)  33  tons  6-in.  to  16-in. 
special  castings.  Class  B  and  C:  (h)  1  check 
valve,  48-in.;  (i)  1  gate  valve,  48-in.:  (j)  3 
check  valves,  36-in.;  (k)  1  gate  valve.  .S6-in. ; 
i  1 )  fire  hydrants  in  carload  lots,  3  way,  6-in. ; 
(m)  gate  valves  in  carload  lots,  valves  vary- 
ing in  size  from  6-in.  to  24-in.  Specifications 
for  cast  iron  pipe  and  specials  mav  be  obtained 
at  the  office  of  the  Water  Board,  Citv  Hall  or 
501  Karbach,  Omaha,  Neb. 

It  is  reported  the  citizens  of  the  village  of 
Homer.  Nebr.,  on  May  28  voted  the  issuance 
of  bonds  in  the  sum  of  $10,000  for  the  con- 
struction of  a  waterworks  system.  lames 
Blanchard  is  Village  Clerk. 

New  Jersey. 

^•Bids  will  be  r-eceived  until  8  :.30  p.  m., 
June  25.  by  A.  S.  Van  .Arsdale,  Mayor  and 
Council  of  Borough  of  Stanhope,  N.'  J.,  for 
a  new  water  works  plant.  Plans  and  specifica- 
tions may  be  examined  at  the  Stanhope  House. 
4*Bids  will  be  received  until  2  p.  ni.,  June 
17,  by  Board  of  Street  and  Water  Commis- 
sioners, E.  B.  See,  Clerk,  Jersey  Citv  N.  J., 
for  the  construction  of  a  tunnel  under  the 
Hackensack  River  a  distance  of  840  ft.  Plans 
and  specifications  are  on  file  at  the  ofiice  of 
the  clerk. 

•I«Bids  will  be  received  until  2  p.  nr,  June 
17,  by  Board  of  Street  and  Water  Commis- 
sioners, Jersey  City,  N.  J.,  for  excavating 
trenches  and  refilling  the  same  and  laying  cast 
iron  water  pipe  in  paved  or  unpaved  streets  of 
Jersey  City,  in  accordance  with  specifications 
on  file  in  the  office  of  E.  B.  See,  Clerk  of  the 
Board.  Blank  forms  of  bid  and  agreement 
of  sureties  must  be  obtained  at  the  oflice  of 
the  Chief  Engineer,  City  Hall,  Jersey  Citv 
N.  J.  "  - 

4*Bids  will  be  received  until  8:30  p.  in., 
June  25,  by  Mayor  and  Borough  Councii, 
Stanhope,  N.  J.,  for  the  construction  of  a  new 
waterworks  plant.  Plans  and  specifications 
may  be  examined  at  the  office.  Stanhope 
House.  Stanhope,  and  at  Room  73,  196  Mar- 
ket St...  Newark,  N.  J.  A.  S.  Van  Arsdale  is 
Mayor. 

<S>The  Board  of  Education  of  Hoboken,  N. 
J.,  has  .i.warded  the  contract  for  the  sinking 
of  an  artesian  well  at  the  High  School  to 
Harry  E.  Estes  of  Ridgewood,  N.  J.,  at  $3.60 
per  ft.  The  well  must  exceed  200  ft.  in  depth. 
New  York. 

•f*Bids  will  be  received  until  5  p.  m.,  June 
24.  by  Board  of  Water  Commissioners,  64 
-Martine  Av..  White  Plains,  ■  N.  Y.,  for  A— 
.\bout  twelve  (12)  tons  of  four  (4")  inch, 
fifty  (50)  tons  of  six  (6")  inch,  twentv-five 
(25)  tons  of  eight  (8")  inch  and  ten '(10) 
tons  of  ten  (10")  inch  cast  iron  pipe  ;  also  three 
(3)  tons  of  assorted  bends.  B — Excavating 
and  back-filling  trenches  for  water  main. 


•^Bids  will  be  received,  it  is  renort 
June  13  by  Municipal  Board,  Canajo 
Y.,  for  the  construction  of  a  pine  li, 
the   Mohawk   River  ^^    '"' 


were  The  citizens   of  Oneida,  N.  Y 


until 

le,  \ 
under 


iiie  1 
'Ns  in 
water 


■s  ot 
water 
»  of 


4"  indicates  work  now  open  for  bids.     ®indicat 


It  IS  reported,  voted  the  issuaiice'of  1 
the  sum  of  $7,000  for  the  extension 
mams.     D.  J.  Covell  is  City  CleVk 

1  he  Board  of  Water  Commissio 
Lestershire,  N.  Y.,  plan  to  extend  th 
mams  to  West  Main  St.,  and  a  m 
intersecting   streets. 

The  Water   Commissioners  of  EastLr 
ton    Water    District,    at    the   office  o it ''; 
Oakley,    East    Williston,    Nassau   Coik    v 
Y..  rejected  all  bids  received  Mav''7rrr, 
225   ft.    of  4   to   8-in.   pipes   laid,' 27 'ij';, 
and  necessary  valves  and  specials  set  "  l 
one  meter  pit  and  one  8-in.  meter   filij  j 
and  set  in  place.     New  bids  will  be  '1 1 
on    bell,    spigot    and    universal    pipes  R,' 
tield   &   Dow.   Denton   Bldg.,   Mineola''  ■ 
are  Engineers.  ^ 

Ohio. 
-J-Bids  will  be  received  until  noon 
by  John  Hinterschied.  Clerk,  VillageV;  . 
View   Heights,   O.,   for   furnishing  tli. ', 
sary  labor  and   materials   for  constrii,  ', 
imijrovement  consisting  of  the  laying  ,  " 
mams   or  water  pipes  along  and'  ben- i 
surface   of    Grandview     .\ve..   from 
Ave.    to    the    north    corporation   line     | 
First   .Ave.,   from   Grandview  Ave.  to  r- 
view^  Ave. ;   and  for  the  further  impivir'iS 
consisting  of  the  laying  of  a  sewer  o-eJS 
pipe  along  and  beneath  the  surface  ofraiidT 
view  Ave.,   from   Goodale  .Ave.  to  thntiti 
corporation    line    and     in     First   Avihn 
Grandview    Ave.    to    Broadview   Ave  '11  i 
said   Village  of  Grandview  Height^'  I'nlli 
County,  Ohio;  the  same  to  be  doneacnlnS' 
to  the  plans  and   specifications  on  tilci  lifl 
office  of  said  clerk.    Each  bid  must  conn  iiJ 
full  name  of  every  person  or  companntr-J 
ested  m  the  same  and  be  accompanicbv  jJ 
bond  m  the  sum  of  $1,000  to  the  safict  n 
of  the    Clerk. 

Oregon. 

The  city  of  Hood  River,  Ore.,  lias  puia'..i 
the  privately  owned  waterworks  syst  li 
is  planned  to  sell  bonds  in  the  sum 'of  b'l" 
for  the  purpose  of  piping  water  from  cIt 
Spring. 

Pennsylvania. 

•J«Bids    will    be   received   until   June      v 
Mayor   and     Department    of    Public    ir'^ 
Pittsburgh,  Pa.,  for  the  con.struction  of  J.'' 
000,000-gal    reservoir.      C.    A.    Finlcy    ^ 
perintendent  of  Bureau  of  VVater. 

South   Carolina. 

It  is   expected   that  work  will  begii  t  an 
early   dale    on   the   electric   lights  and  *■•- 
works  plants,  for  which  a.  bond  issue    ■ 
000  was  voted  a   short  time  ago  bv  ' 
zens  of  Barnwell,  S.  C. 

Consulting  Engineer  Gilbert  C  W«  ot 
Charlotte,  N.  C.  has  finished  the  prel  iturv 
work  at  Cheraw,  S.  C,  in  coniiectii  Wi'i 
the  installation  of  the  waterworks  and.iv- 
age,  the  appropriation  for  which  wa?  i^ir - 
voted  by  the  people  of  the  city. 
Texas. 

®The   City   Council  of  Cleburne,  T.  !■  '- 
rejected  all  bids  received  on  the  gcnei  o 
tract   for   the   building  of  a  waterwor  i  ' 
let   a   contract   to   the   (Columbia   Iron    - 
of  Chattanooga.  Tenn..  for  fhe  Indnn 
valves.      The    contract    for    funiisliinf 
five  miles  of  pipe  went  to  the  .\nieric,  ' 
Iron  Pipe  Co.  of  Birmingham,  .-Ma. 
provement   work   on  the  plant  will  o- 
000. 

®The  following  bids  were  submitfcl 
City  Council  of  New  Braunfels,  Tex ,  ■ 
22  for  the  installation  of  a  compleli 
works  system,  for  which  the  W-  K, 
Co.,  717-720  Dwight  Bldg..  Kansas  Cii 
IS  Engineer.  N.  S.  Sherman  Mach: 
Construction  Co.,  Oklahoma  City.  Okl: 
177;  Squires  Electric  &  Construcii" 
Kansas  City,  Mo.,  $60,818;  Des  Moines 


es  a  contract  let  recently. 
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,n  Co..  Dallas.  Tex..  $61,300;  Matlicu.- 
ruction  Co..  Kansas  City.  Mo..  l^i.^iH; 
nd  Engineering  &  Construction  Co..  Ft. 

Ark.,  $-58,000':  B-R  Electric  Telephone 
mnfacturing  Co.,  Kansas  City,  Mo.,  $o(».- 
O'Xeil  Engineerins;  Co.,  Dallas,  'lex.. 
Ml;  Engineer's  estimate,  $61,069.  The 
Kt  was  awarded  to  the  Midland  Engi- 
ig-Construction    Co.    of    Ft.    Scott,    they 

the  lowest  bidder.     The  bid  is  upon  the 

of  Worthington  pumps,  Fairbanks- 
>  oil  engines.  Darling  valves  anij  hy- 
;.  Des  >ioines  Bridge  &  Iron  Co.,  100.- 
li.  tank  and  tower,  and  .Xmerican  Cast 
Co.  pipe. 

■  City  Council  of  Madisonville,  Tex.,  has 
•d  to  acquire,  operate  and  control  the 
well   of  the  town   and   put   in   a   wator- 

.it  an  estimated  cost  of  S20.000.  An 
m  will  be  held  in  the  near  future. 

.Attorney  General  at  Austin.  Tex.,  has 
\ed  the  bond  issue  of  $20,000  made  by 
ty  of  Mount  Vernon,  lex.,  for  a  wa- 
rics  system. 

i-itv  officials  of  Cooper,  Vex.,  are  plan- 
to  install  a  waterworks  plant  and  dis- 
ng  system. 

etition  is  being  circulated  in  N'ordheim, 
to  raise  funds  for  the  installation  of  a 
Aorks  system. 

Virginia. 

ic  Board  of  Control  of  Norfolk.  Va..  has 
ed  the  contract  for  laving  water  mains 
.\inth  and  10th  Wards  to  Guild  &  Co.. 
attanooga.  Tenn..  at  $18,727  and  $-30,- 
spectively. 

Washington. 

City  Council  of  Hillyard.  Wash.,  has 
etitioned  to  use  cast  iron  mains  in  place 
present  wooden  ones 


i  lie  Boanl  ul  Public  \\  urks  of  Seattle. 
Wash.,  has  approved  the  plans  for  the  Cedar 
Kiver  masonry  dam.  City  Engineer  .-X.  R. 
Dimock  estimates  the  cost  of  the  work  as 
follows :  Earth  excavation,  drv,  15,500  yds., 
$7.7-50 ;  earth  excavation,  wet,  8,800  yds.,  $15,- 
100:  rock  excavation,  drv.  43,836  yds.,  $43.- 
8-36:  rock  excavation,  wet.  27.464  vds.,  $68.- 
650;  concreie.  123,460  yds.,  $740,940;  drilling. 
$:W,oi»n;  Gatehouse  connection  with  pipe  line, 
$21.1100;  sluicing  pipe  and  connection,  $8.77.'> : 
controlling  tuimel,  etc.,  $-56,800;  engineering 
;ind  incidentals,  $,'19,315.  Bids  will  be  called 
for  in  the  near   future. 

The  City  Clerk  of  Tekoa,  Wash.,  will  call 
for  bids  at  once  for  1,110  ft.  of  water  mains 
and  for  the  extension  of  the  8-in.  sewer  pipe 
line. 

The  town  of  Watcrville.  Wash.,  has  had 
surveys  completed  to  the  springs  of  water 
on  Badger  Moimtain.  a  distance  of  five  miles. 
1  he  estimated  amoimt  of  pipe  needed  is  as 
follows:  16,00(1  ft.  of  4-in..  470  ft.  of  2%-in.. 
2,.5O0  ft.  of  2-in.  and  2.800  ft.  of  1-in.,  with 
a  large  quantity  of  gates,  air  valves,  relief 
valves  and   reducer^ 

Wisconsin. 

^•Bids  will  be  received  until  June  20  (exten- 
sion of  date  from  June  5),  by  City  Council, 
-Appleton,  Wis.,  for  the  equipment  of  pump- 
ing plant  and  extension  of  mains  for  the  Ap- 
pleton  waterworks  plant.  Charles  H.  Vinal 
is  City  Engineer.  E.  Schueller  is  Commis- 
sio!ier. 

Canada. 

®  The  municipality  of  Edmonds,  B.  C,  has 
.iwardcd  the  contract  for  the  extension  to  the 
high  level  reservoir  on  Capitol  Hill,  which 
supplies  the  citv  with  its  entire  water,  to  A. 

I      0':<   S:  Co.  of  Vancouver.   B.   C.  at   $11.- 


046.  The  com.  ict  for  the  low  level  reser 
voir,  to  suppiv  River  Road  and  South  Burn 
aby  districts,  has  been  let  to  G.  II.  Webste 
of  Vancouver,  at  $13,063. 

©Contracts  have  been  let  bv  the  municipaht; 
of  Melfort.  Sask.,  J.  E.  Durnin,  Secretary 
Treasurer,  for  furnishing  water  works  ma 
terial  and  for  laying  same,  for  which  bid 
were  opened  on  ^iay  29:  Contract  "A."  Can:i 
dian  General  Electric  Co.,  Toronto,  $6,018 
Contract  "B,"  W.  M.  Scott  for  Canadiai 
Boving  Co..  Toronto,  $5,130;  Contract  "C. 
Canada  Foundry  Co.,  Toronto,  $5,130;  Con 
tract  "D,"  Lindsev  Bros.,  Spokane,  Wash 
.$1,395;  Northern  Electric  &  Mfg.  Co.,  Winni 
peg,  Man.,  $2,685;  Contract  "E,"  Fletcher  ; 
McGarvev,  Saskatoon,  Sask.,  $1,500;  Con 
tract  "F,"  J.  .\.  Brobv  &  Co..  Fernie.  B.  C 
$15,400;  Contract  "G,"  J,  A.  Broby  &  Co 
$6,600;  Contract  "H."  Canada  Foundry  Co 
Winnipeg,  $1.2.50;  Drummond  &  McCal 
Montreal.  $18,999;  Contract  "1,"  John  Craif 
Prince  .\lbert.  $19,997;  Contract  "J."  J.  -'' 
Brobv  &  Co..  $26,149;  Contract  "K,"  Wester 
Drv  bock  K-  Ship  Building  Co..  Port  .-Krthui 
On't..  $1,910.  Contract  ".\"  calls  for  genet 
ator,  switchboard,  transformers,  etc.;  "B. 
Deisel  engine;  "C,"  pumps,  meters,  etc.;  ''D, 
poles,  wire,  etc. ;  "E,"  erection  of  pole  line 
"F."  power  house  and  reservoir ;  "G,"  sewei 
age  disposal  plant:  "H."  hydrants  and  valve 
etc.:  "1."  trenching  and  laying  water  pipe: 
etc. ;  "J."  sewer  pipes,  excavating  and  layin 
manholes ;  "K,"  two  storage  tanks. 

Consulting  Engineer  T.  Aird  Murray.  Pc 
ronto,  Ont..  has  recommended  that  the  mv 
nicipality  of  Fort  William,  Ont.,  extend  a  nei 
24-in.  main  to  the  reservoir,  at  an  estimate 
cost  of  $75,000.  Other  improvement  recon 
mended  bv  the  Engineer  will  nieaBi  an  e.xper 
dif.irc  of  ■$3.50.000. 


EWERAGE    AND     GARBAGE     DISPOSAL 


Arkansas. 

Board  of  Improvement  of  the  Russell- 

\rk.,  sewer  system  has  tiled  its  report 
[he  City  Council  relative  to  the  instal- 
I  of  the  same.  The  Board  has  esti- 
,  the  cost  of  the  system  at  $28,000.     J. 

Hock  is  Mavor.     Bids   will  be   received 

July  2. 

California. 

e   Conley    Co.,    of    Omaha.    Neb.,    has 

warded  the  contract   for   the  construc- 

a  garbage  crematory  at  the  navy  yards 

%'et   Sound   and    San  Francisco  at   $5,-570 

.500  respectively. 

'  City  Council  of  San  Bernardino,  Cal., 
I'dered  the  construction  of  a  sewer 
:    in  the  t'orthwest   section   of   the   city 

estimated  cost  of  $30,000.  Plans  and 
i  ations  will  be  prepared  bv  Citv  En- 
<  Karl   F.    Tuttle. 

's  are  being  prepared  by  Consulting 
ilers  Sloan  &  Robson,  Nevada  Bank 
p  San   Francisco,    Cal.,    for   the    installa- 

f  a  sewer  system  in  the  town  of 
^on,  Cal.  It  is  proposed  to  install  an 
t|   tank. 

iTrustees  of  Hanford,  Cal..  contemplate 
t|  an  election  for  the  purpose  of  voting 
I  issuance  of  bonds  in  the  sum  of  $6-5,- 
Ir  improvements  to  the  sewer  system. 
t|-  H.  Coe  is  Mayor. 
1  Trustees  of  Sanger.  Cal..  have  en- 
:]  City  Engineer  Chris  P.  Jensen  of 
ij.  Cal.,  to  determine  the  grades  for 
*t  ks,    streets,    water    and    sewers. 

Connecticut. 

i  Chamber  of  Commerce  of  New  Ha- 
;onn.,  is  agitating  the  creation  of  a 
■jolitan  sewerage  district,  to  comprise 
•ly  of  New  Haven  and  all  of  the  ad- 
towns.  The  Mayor  and  Board  of 
:  en  have  been  appealed  to  to  direct 
partment    of    Engineering   to    make    a 


thorough  investigation  of  the  problem  tor 
the  disposition  of  sewage,  looking  toward 
such  alteration  or  reconstruction  of  the  pres- 
ent system  as  will  prevent  the  further  pollu- 
tion of  the  rivers,  harbor  and  the  general 
water  front. 

The  following  low  bids  were  received  by 
the  City  of  Hartford,  Conn.,  for  the  con- 
struction of  three  sewers :  Windsor  St.. 
.\von  to  Pleasant  St.,  Dominick  Nero,  $3,104; 
Pleasant  St.,  Village  to  Windsor  St.,  and 
Windsor  St..  Pleasant  to  Main  St..  Hartford 
Paving  &  Construction  Co.,  $2,907;  Home- 
stead Ave.,  Dominick  Nero,  $1,054. 

Florida. 

®J.  W.  Gurley  &  Co..  of  Mobile,  Ala., 
have  secured  the  contract  for  the  construc- 
tion of  approximately  25  miles  of  sanitary 
sewers  in  Lakeland,  Fla.  The  Central  Con- 
struction Co.,  of  Lakeland,  was  awarded  the 
contract  for  the  building  of  the  disposal 
plant.  James  Nisbet  Hazlehurst,  Candler 
BIdg.,  .Atlanta.  Ga.,  is  Engineer. 

Georgia. 

®The  McCreary  Excavating  Co.,  of  .At- 
lanta, Ga..  has  been  awarded  the  contract 
by  the  City  Council  of  Macon,  Ga.,  for  the 
construction  of  new  sewers.  Other  firms 
submitting  bids  were :  The  Municipal  En- 
gineering &  Construction  Co.,  Atlanta;  the 
BVsard  'Construction  Co.,  Atlanta;  A.  C. 
Brooks,  of  Birmingham,  and  A.  D.  W'ilcox 
&   Co..   of   Macon. 

The  citizens  of  Blackshear.  Ga..  will  vote 
June  25  on  the  proposition  of  issuing  bonds 
for  the  installation  of  new  sewer,  estimated 
to  cost  $23,000.     G.  P.  Gregory  is  Mayor. 

Illinois. 

•J»Bids  will  be  received  until  8  p.  m.,  June 
22.  by  City  of  Wheaton.  III.,  for  the  construc- 
tion of  2,890  ft.  of  60-in.  concrete  sewer.  A. 
L.  Webster  is  City  Engineer.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 


^"Sealed  proposals  will  be  received  by  th 
Board  of  Inspectors  of  the  House  of  Correc 
tion  until  2  p.  m.,  June  17,  for  furnishin 
and  delivering  sundry-  articles  consisting  o 
sewer  pipe,  explosives,  lubricating  oils,  cem 
ent,  sand,  lumber,  etc.,  for  quarter  period  be 
ginning  July  1.  Specifications  may  be  ha 
upon  application  to  the  superintendent  of  th 
House  of  Correction.  26th  St.  and  Californi 
Ave. 

^Bids  will  be  received  until  8  p.  m..  Jun 
12,  by  Board  of  Local  Improvements,  Nort 
Chicago.  III.,  for  the  following  proposed  ini 
provements :  12,352  lin.  ft.  of  10,  9  and  8-ii 
vitrified  tile  pipe  sewer  ^with  73  manhole 
complete,  to  be  laid  in  portions  of  the  street 
and  alleys  between  I9th  and  14th  Sts.  an 
State  and  South  Victoria  Sts.  Docket  No.  -5! 
7,-525  lin.  ft.  of  9  and  8-in.  tile  pipe  sewei 
with  44  manholes  complete,  to  be  constructc 
and  laid  in  portions  of  the  streets  and  alley 
between  Hth  and  10th  Sts.  and  Prescott  an 
South   Victoria   St. 

®James  Craig,  of  Winnetka.  111.,  has  bee: 
awarded  the  contract  by  the  Village  Boan 
of  Winnetka  for  the  construction  of  th 
-Myrtle  and   Winnetka   .-Vve.   sewers  at  $-5.9i)( 

'®A.  M.  Lanyon,  of  Waukegan.  111.,  ha 
been  awarded  the  contract  by  the  Village  o 
Glencoe.  111.,  for  the  construction  of  a  sewe 
at   $22,000. 

The  Board  of  Local  Improvements  o 
Hillsboro,  III.,  has  adopted  a  resolution  pro 
viding  for  the  construction  of  a  sewer  sys 
tem  ill  Hillsboro.  The  proposed  system  wil 
cover  the  principal  part  of  the  city  lyinj 
west  of  the  lake  and  the  branch  betweei 
Hillsboro  and  East  Hillsboro.  The  estimatei 
cost  is  $40,288. 

Representative  citizens  of  Petersburg,  111, 
at  a  recent  meeting  decided  to  employe  ai 
engineer  to  make  plans  and  estimate  fo 
the  installation   of  sewtrs. 

The  citizens  of  Farmington,  111.,  at  a  recen 
election  voted  against  the  issuance  of  bond: 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the   sum   of  $.'!(i,(iiiii    for   tliu   installation   of 
iewcr    system. 

Indiana. 

J«Hi(Is  will  be  received  until  7:3(i  p.  ni.. 
le  20,  by  Board  of  Public  Works.  H,  W". 
cker,  Cierk,  Fort  Wayne,  Ind..  for  the 
istruction  of  sewers  and  branches  in  a 
nber  of  streets  and  alleys. 
J«Bids  will  be  received  until  7 :3n  p.  m., 
le  12,  by  City  Council,  Connersville.  Ind., 
■  the  construction  of  two  branch  sewers 
;ignated  as  sewers  A.  and  B.  William 
eder   is   City   Clerk. 

rhe    Board    of    Public    Works    of    Elkhart, 
1.,   has  rejected   the  bids   for  the  new   Mc- 
nald   St.  trunk  sewer. 
Iowa. 

5«Bids  will  1)0   received  until  0  a.  ni.,  June 

by    City    Council,    Des    Moines,    la.,    for 

construction  of  a  10-in.  vitrified  clay  pipe 
.•er  in  Tiffin   .\ve.   from  a  connection  with 

sewer  in  First  St.  east  to  Oxford  St., 
nee  north  along  Oxford  St.  to  a  point 
ft.  south  of  the  south  line  of  Euclid  Ave. 
out  1,488  lin.  ft.  of  sewer  more  or  less, 
ark  to  begin  on  or  before  the  2jth  day  of 
le,  1912,  and  to  be  completed  on  or  before 

1st  day  of  .August,  1912.  Horancc  Susong 
City   Clerk. 
[•Bids  will  I]e   received  until  9  a.   m.,  June 

by  City  Clerk,  Burlington,  la.,  for  the 
istruction  of  a  16-ft.  span  concrete  arch 
.'er.  with  the  necessary  catch-basins,  man- 
es, inlets  and  connections,  along  the  pres- 

Hawkeye  Creek,  from  the  south  line  of 
encv  St.,  northerly  along  said  creek  to 
oint  about  50  ft.  south  of  Mt.  Pleasant  St., 
i  a  G-ft.  span  concrete  arch  branch  sewer, 
ending  from  a  point  along  said  sewer, 
lut  130  ft.  south  of  the  south  side  of  Mt. 
lasant  St.,  westerly  to  a  point  100  ft.  west 
reof,  as  per  plans  and  specifications,  H. 
Vollmer  is  City  Engineer. 
[•Bids  will  be  received  until  9  a.  m.,  June 

by    City    Council,    Des    Moines,    la.,    for 

construction    of   approximately    1,488    ft. 

10-in.    vitrified    clay   pipe    sewer.      Horace 
;ong  is   City   Clerk. 
[•Bids  will  be  received  initil  8  p.  m.,  June 

by  J.   F.  Golden,  City  Clerk,   Creston,  la., 

the  following  improvements  in  accord- 
:e  with  plans  and  specifications  on  file  with 

S.    DeLay,    City    Engineer;      Construction 

approximatelv    3,000    ft.    of    8-in.    sewer; 

(i-in.  Y's;  I'.JOO  ft.  of  fi-in.  lateral.  A 
tified  check  for  $500  must  be  filed  with 
h  liid. 

Assistant  City  Engineer  Fred  C.  Smith  of 
ux  Citv,  la.,  has  submitted  to  the  City 
uncil  his  estimate  of  the  amount  it  will 
t  to  install  a  storm  sewer  in  the  new  addi- 
1  to  be  known  as  the  Heights.  The  esti- 
te  is  $7,513.  The  Engineer  recommends 
t  a  24-ft.  outlet  west  of  Geneva  St.  and 
th  to  Perry  Creek  to  be  built,  which  would 
tig  the  total  cost  up  to  $9,015. 
!'he  City  Council  of  Cedar  Falls,  la.,  has 
)pted  a  resolution  providing  for  the  con- 
nction  of  a  number  of  blocks  of  sanitary 
,'ers  in  Olive,  23rd,  21st.  Washington, 
y,  Tremont,  Franklin  and  15th  Sts. 
"he  Commercial  Club  of  Early,  la.,  has 
lounced  its  determination  to  secure  a  new 
/er  svstem  for  the  town. 
~he  City  Council  of  Dubuque,  la.,  has 
lered  the  construction  of  a  sanitary  sewer 
Couler  Ave.,  from  the  end  of  the  present 
/er  at  25th  St.,  northerly  to  32nd  St.  City 
gineer    C.    H.    Baumgartner   has   estimated 

work    will    require   3,295    lin.    ft.    of   8-in. 

pipe  and  13  manholes,  and  estimates  the 
t   at   $1,313.     J.    '     Shea   is   City  Recorder. 

Kansas. 

[•Bids  will  be  received  until  7 :3o  \>.  ni.. 
le  19  by  G.  E.  Strauchon,  City  Clerk,  Ot- 
'a,  Kan.,  for  the  construction  of  a  sani- 
y  sewer  in  Sewer  District  No.  5(i.  This 
rk  will  include  appro.ximately  l,i)5lt  lin  ft. 
10-in.  vitrified  sewer  pipe  and  (i  man- 
es. Profile  and  specification  may  be  ob- 
led  at  the  office  of  the  clerk  or  city  en.gi- 

T. 


Plans  are  being  prepared  by  City  Engineer 
G.  L.  McLane  of  Hutchinson,  Kan.,  for  a 
new  sewer  to  extend  from  the  alley  between 
Xinth  and  10th  behind  Plum  St.,  north  to 
the  alley  between  11th  and  r2th,  and  then 
west   twn   blocks   to   Maple   St. 

Maryland. 

•J-Bids  will  be  received  until  noon,  June  19, 
by  J.  E.  Mullen,  Supt.  of  Department  of  Sup- 
plies, Boston,  Mass..  for  furnishing  iron  cast- 
ings, such  as  manhole  and  catch-basin  frames 
and  covers,  lamp-hole  frames  and  covers, 
catch-basin  grates,  tide  gates,  iron  inlets, 
traps,  regular  castings  and  such  other  cast- 
ings as  may  be  required  between  July  1,  1912, 
and  February  1,  1913,  according  to  plans  and 
contract. 

Following  bids  were  received  by  the  Board 
of  Awards  of  Baltimore,  Md.,  on  Sanitary 
Contract,  No.  90,  covering  the  construction  of 
a  miscellaneous  lot  of  lateral  sewers;  Calvin 
W.  Hendricks.  Chief  Engineer  of  the  Sew- 
erage Commission  :  Rvan  &  Reilly,  Baltimore. 
$44,240;  M.  J.  Beach,  Baltimore,  $44,656;  B.  F. 
Sweeton  &  Son,  Baltimore,  $50,747 ;  Jas.  Fer- 
ry &   Son,   Baltimore,  $54,270. 

Massachusetts. 

^Bids  will  be  received  until  1  p.  m..  June 
14,  by  Capt.  R.  H.  C.  Kelton,  Constructing 
Quartermaster,  2(33  Summer  St.,  Boston, 
Mass.,  for  the  construction  of  a  garbage  cre- 
matory at  Fort  Stong.  Boston  Harbor,  Mass. 

^Bids  will  be  received  until  noon,  June  14, 
by  Sewer  Commissioners,  H.  R.  Alexander, 
Chairman,  Dedham,  Mass.,  for  the  construc- 
tion  of   about   1,700  ft.   of  8-in.   sewer. 

The  Board  of  Aldermen  of  Pittsfield, 
Mass.,  has  adopted  orders  for  $15,000  for 
improvement  and  extension  of  the  sewerage 
system,  and  for  $1,500  for  sew.er  and  water 
tion    a    garbage    crematory    at    Puget    Sound 

Michigan. 

•{•Bids  will  be  received  until  8  p.  m.,  June 
13,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  the  construction,  reconstruction, 
enlarging  and  deepening  of  public  sewer  in 
Island  St.  S.  J.  Hufford  is  President  of  the 
Board  and  L.  D.  Cutcheon  is  Secretary  and 
General    Manager. 

®Vander  Weele  Bros.,  of  Grand  Rapids, 
Mich.,  have  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  that  city 
for  the  construction  of  the  Monroe  Ave. 
sewer  at  $17,174  and  the  North  Ave.  sewer 
at  $2,092. 

®Vander  Wheele  Bros.,  51  Baldwin  St., 
Grand  Rapids,  Mich.,  have  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
that  city,  for  the  construction  of  the  Monroe 
-Ave.  sewer  at  $17,174.  Bids  were  opened  May 
31.  L.  D.  Cutcheon  is  Secretary  and  Gen- 
eral Manager. 

The  City  Council  of  Highland  Park,  Mich., 
has  provided  for  the  appointment  of  an  As- 
sistant to  the  Village  Engineer  for  the  con- 
struction of  a  complete  drainage  and  san- 
itary sewer  system.  Work  on  the  plans  will 
be  started  at  once.  A  special  election  will 
be  held  June  15  to  decide  whether  a  bond 
issue  of  $49,500  shall  be  made  for  general 
water    extensions. 

The  City  Council  of  Ludington.  Mich.,  is 
considering  a  communication  from  the  Board 
of  Trade,  recommending  the  calling  of  a  spe- 
cial election  for  voting  on  the  proposition 
of  bonding  the  city  for  ';50,000  to  construct 
sewers   nnd  to   resurface  macadam   streets. 

City  Engineer  L.  E.  Stevens  of  Grand 
Rapids,  Mich.,  is  working  on  a  tentative  plan 
for  extending  the  south,  end  trunk  sewer  to 
drain  the  district  between  TefFerson  and  East- 
ern .\ves.,  and  Cottage  Grove  and  Burton 
Aves.  The  sewer  will  range  in  size  from  8 
to   30   ins. 

The  Common  Council  of  Flint,  Mich.,  has 
emplcyed  Consulting  Engineer  Henry  E. 
Riggs  of  .\nn  .\rbor,  Mich.,  to  secure  com- 
plete surveys  of  the  city,  with  plans  for 
an  adequate  storm  and  sanitarv  sewer  system 
for   the  entire  citv. 


Minnesota.  , 

®Fraser  &  Danforth,  Hackney  Bldi  s. 
Paul,  Minn.,  have  been  awarded  the  ci 
by  the  city  of  Stillwater,  Minn.,  Lew'w 
Clarke,  City  Engineer  for  the  constructL  „f 
a  sewer  in  So.  Second  St.,  at  $7,240  tl 
work  includes  1.380  ft.  of  6-in.  pipe;"*  Jf 
of  8-in.  pipe;  185  ft.  of  24-in.  pipe;  'six,j„ 
holes;  three  catch  basins  and  two  flush  ,il"" 
Bids  were  opened  June  4. 

Montana. 

•J^Bids  will  be  received  until  8  p  m  „|„ 
li,  by  F.  D.  Ovesen,  Town  Clerk,  Chbok 
Alont.,  for  furnishing  all  labor  and  mtn->\ 
necessary  for  the  construction  of  main  vl 
system.  Plans  and  specifications  are  . 
with  the  Clerk.  L.  G.  Smith  is  Citi 
neer. 

•J^Bids  will  be  received  until  3  p.  m 
15,    by    City    of    Lewistown,     Mont.. 
Marshall.    Clerk,    for    furnishing   the 
sary  labor  and   material   for  the  constr  i,, 
of    sanitarv    sewers   aggregating  about  5(iii 
ft.  of  12  to  27-in.  vitrified  pipe;  31  manles 
1    flush   tank:    21,000   cu.   yds.   of  exca\ion 
Swearingen   &   McCuIloh   are   ConsultimSr 
gineers. 

New  Jersey. 

•{•Bids    will    be   received   until  JuiU' 
Common    Council,    Plainfield,    N.   J.,    ; 
moval    and    disposal    of    ashes,    garba. 
rubbish  from  the  residences  and  busiiit>,.. 
public  places  within  the  city.     J.  T.  Macur 
ray  is    City   Clerk. 

®The  Passaic  Valley  Sewerage  Couis 
sion,  J.  S.  Gibson,  Clerk,  Newark,  '  i 
has  awarded  the  contract  for  the  con 
tion  of  Section  No.  9  of  the  Main 
ceptinv  Sewer,  for  which  bids  were  u.e. 
on  Mav  28,  to  the  McCaulev,  Mantonx) 
of  Brooklyn.  X.  Y..  at  $262,5.30.  The  m'.' 
izcd  bids  appeared  in  our  last  issue. 

New  York. 

^Bids  will  be  received  until  3  p.  m.,  pi 
19,  bv  Board  of  Contract  &  Supply,  ScIik- 
tady,  N.  Y.,  for  the  construction  of  saiirj 
and  surface  water  sew-ers  in  the  Sine 
ward.  The  work  will  include  the  fci?- 
ing  approximate  quantities:  8,048  cu.  Is, 
of  earth  excavation,  12,071  cu.  is. 
of  rock  excavation,  441  cu.  yds.  oi 
1-3-5  Portland  cement  concrete,  7,501  in, 
ft.  of  8-in.  vitrified  tile,  4,490  lin.  ft.  of  in 
vitrified  tile,  4,168  lin.  ft.  of  r2-in.  vitrifietle, 
5,048  lin.  ft.  of  15-in.  vitrified  tile,  1,029  lift 
of  18-in.  vitrified  tile,  282  lin.  ft.  of  'in, 
vitrified  tile,  double  strength:  1,400  lin.  lof 
30-in.  vitrified  tile,  double  strength;  36  lift 
of  8-in.  cast  iron  pipe,  132  lin.  ft.  of  la. 
cast  iron  pipe,  168  lin.  ft.  of  12-in.  castor 
pipe,  348  lin.  ft.  of  16-in.  cast  iron  pipe 32 
lin.  ft.  of  30-in. ,, cast  iron  pipe,  918  lin.  lOf 
manholes,  vertical  measurement;  40  A 
basins,  complete:  68,000  board  ft.  of  luir 
sheathing,  68,000  board  ft.  of  lumber  foia- 
tions.  Plans  and  specifications  may  beb- 
tained  from  the  office  of  the  Citv  Engia, 
W  Thomas  Wooley,  bv  making  a  depos>l 
$10. 

®The  Board  of  Palatine  Bridge,  .\  f., 
has  awarded  the  contract  for  the  const- 
tion  of  a  sewer  svstem  on  Lafayette  w 
Grand  Sts..  in  the  Village,  to  Oliver  Hui  )t 
Fort   Hunter.   N.   Y..  at  $10,000. 

The  citizens  of  Lestershire,  N.  \..  ^ 
recent  election  voted  the  issuance  of  Ms 
in  the  sum  of  $I3.iMiO  for,  the  building  "  i« 
Lestershire-Downsville   sewer. 

Citv  engineer  E.  A.  Fisher  of  Rochcr. 
N.  Y'..  Prof.  George  C.  Whipple  of  Harfd 
University  and  Prof.  Charles  Wright  D« 
of  the  Universitv  of  Rochester,  have  i" 
preliminary  plans  for  a  sanitary  sUfveM 
the  lake  for  a  distance  of  several  miles  SI 
and  west  of  the  Genesee  River  harbor,  le 
survey  is  to  be  the  final  factor  in  determi'? 
just  what  purification  steps  shall  be  t;" 
for  the  treatment  of  Rochester's  se\!e 
when  the  effluent  is  carried  out  into  the  « 
from   the   disposal   works   near  the  shor( 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recentl/. 
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Intercepting   Sewer    Board   of   Syra- 

Y..  has  let  the  contract  for  extentl- 

Harbor  Brook  improvement   and   in- 

ig   sewer    to    the    city    line    from    the 

terminus  to  the  Marncll  Co.  at  $20.- 

Intercepting    Sewer    Board    of    Syra- 

Y.,  has  started  proceedings   for  the 

tion  of   lateral   sewers   in   the   streets 

harbor  Brook  district. 

Hicks-Johnson     Contracting     Co..    of 

>rk    City,    has    submitted    the    lowest 

the    President     of     the     Borough    of 

Xew  York  City,  for  the  construction 

le  of  sewer  mains,  7,  8  and  9-ft.  in 

of   reinforced    concrete    in    Central 

id  4,000   ft.   of  6-in.  glazed   pipe   for 

innections  through   the  Glendaje  sec- 

11  Myrtle  Ave.  to  Proctor,  at  $99,89.5. 

Latiibio    submitted    the    lowest    hid 

ructing  1,670  ft.   of  2%-ft.  and  3-ft. 

sewers  and  2,000   ft.   of   6-in.   house 

in  in  Fresh  Pond  road,  from  Myrtle 

Woodbine  St.,  Ridgewood,  at  $18,-544. 

Ohio. 

will  be  received  until  noon,  June  13. 
lor  of  Public  Service,  W.  H.  Kirby, 
.-,  Geveland,  O.,  for  the  construction 
rs  in  the  following  streets,  etc. : 
ive.,  between  East  30th   St.  and  East 

Gifford  .\ve.  S.  \V.,  between  Pearl 
V.  and  Westerly  City  Limits;  Scovill 
E.,  between  East  9th  St.  and  East 
East  79th  St.,  between  Bessemer  Ave. 
i  Kingsburv  Run;  Trent  Ave.  S.  W., 
Fulton  Rd.  S,  W.  and  West  41st  St.: 
\ve.  N..  E.,  between  East  12th  St. 
t  13th  St.:  East  11.3th  St.,  between 
lorth  of  Superior  Ave.  N.  E.  and 
Ave.  N.  E. :  East  40th  St.,  between 
lorth  of  Euclid  Ave.  and  Prospect 
E. :  Trowbridge  Ave.  S.  W.,  between 
h  St.  and  900  ft.  west  of  West  .32nd 
t  103rd  St.,  between  St.  Clair  Ave. 
nd    Garfield    Ave.    \.    E.      Each   bid 

made  in  accordance  with  the  plans 
ifications.  which  may  be  seen  at  the 
the  Chief  Engineer.  Room  .30.5,  City 

Oregon. 

ity  Council  of   Medford,   Ore.,   it  is 
has  created   Sewer  District  Xo.    14. 
n  the  southern   part  of   the  city. 

,         Pennsylvania. 

|Borough  Council  of  Dunmore.  Pa., 
ided  the  contract  for  the  construc- 
'the  Mill  and  Pine  Sts.  section  of 
i:  sewer  to  O'Boyle  Bros.,  at  $36,000. 
Borough  Councils  of  Williamsport. 
I  awarded  the  contracts  for  the  con- 
i  of  the  Dove  St.  house  sewer  and 
1  Ave.  storm  sewer  to  Charles  Du- 
,iat  citj-  at  $2.04.5  and  $6,538. 
!  Kraft,  So  Beaver  St..  York,  Pa.,  has 


''ecu  awarded  the  c.  p.tract  by  that  city,  G.  -A. 
W  arner,  City  Eniiiiicir,  for  the  construction 
'>f  a  storm  water  sewcr  on  Richard  Ave.,  al 
$4,M00.  -  The  work  includes  250  ft.  of  42-in. 
lock  joint  reinforced  concrete  pipe;  200  ft. 
of  .3ti-in  lock  joint  reinforced  concrete  pipe, 
>5ii  It.  of  12-in.  terra  cotta  pipe,  12  trap  inlets 
:ind  two  manholes  Bid?  were  opened  May  lii. 
South   Carolina. 

City  Clerk  and  Treasurer  G.  Frank  League 
of  Greenville,  S.  C,  will  sell  bonds  June  25 
in  the  sum  of  $.35,000  for  the  purpose  of  pro- 
viding or  extending  sewerage.  Henry  Briggs 
is   Mayor. 

.Vccording  to  advices  from  Dillon,  S.  C, 
the  Supreme  Court,  in  a  decision  by  Asso- 
ciate Justice  Hydrick.  dismissed  the  petition 
asking  for  an  injunction  to  prevent  the  town 
of  Dillon  from  issuing  $77,000  worth  of 
bonds   for  sewerage  and  waterworks. 

Texas. 

®Thc  City  Council  of  .Xmarilla.  Tex.,  has 
awarded  the  contract  for  the  making  of 
sewer  extensions  to  Ockander  Bros,  at 
$11,270. 

©Contracts  for  the  construction  of  the  new 
storm  sewer  on  Exposition  .-Kve.,  from  Com- 
merce St.  to  Parry  .Xve.,  and  for  the  storm 
sewer  on  Parry  .Ave.,  from  Exposition  Ave. 
to  Haskel  .\ve.,  have  been  let  by  the  Board 
of  Municipal  Commissioners  of  Dallas,  Tex., 
to  the  Dallas  Lime  &  Gravel  Co.  at  $6,791 
and    $2,4.57    respectivelv. 

The  citizens  of  Paris,  Tex.,  will  vote  June 
25  on  the  proposition  of  issuing  bonds  for  the 
installation  of  new  sewers. 

Contracts  will  be  let  within  .30  days  by  the 
city  of  San  Benito,  Tex.,  for  the  installation 
of  new  sewers  at  an  estimated  cost  of  from 
$20,000  to  $30,000.  The  work  will  include  ex- 
cavation, pipes,  manholes  and  two  disposal 
plants.  Plans  are  now  being  prepared.  B.  S. 
Gentry  is  City  Engineer.  John  M.  Breen 
is  official  in  charge. 

The  Attorney  General  at  Austin.  Tex.,  has 
aporoved  a  bond  issue  of  $17,000  by  the  City 
of  La  Grange,  Tex.,  for  the  construction 
of  a  sewer  system.  Work  will  be  started 
as  soon  as  the  bonds  are  sold. 

Utah. 

•|«Bids  will  be  received  until  10  a.  m.,  June 
14,  by  Noble  Warrum,  City  Recorder,  Salt 
Lake  City,  Utah,  for  the  construction  of  a 
pipe  sewer  extension.  No.  301,  Washington 
.\ve.,  from  Second  East  St.,  between  Fifth 
and    Sixth    Sts. 

•J«Bids  will  be  received  until  10  a.  m.,  June 
14,  by  Noble  Warrum,  City  Recorder,  Salt 
Lake  City,  Utah,  for  the  construction  of  pipe 
sewer  extension.  No.  305,  Islington  court 
north  from  6th,  between  2d  and  3rl  West  Sts. 
Virginia. 

®The  Morse-Boulger  Destructor  Co.,  of 
New   Y  ork   Citv.  has   been   awarded  the  con- 


tract for  the  construction  of  a  garbage  cre- 
matory at  the  Norfolk,  Va.,  navv  vard  at 
$6,785. 

Washington. 

®The  Welch  &  Christenson  Construction 
Co.,  of  Everett,  Wash.,  has  been  awarded 
the  contract  by  the  City  of  Snohomish. 
Wash.,  for  the  proposed  improvement  of 
Pine  St.  and  for  the  laying  of  the  sub-sewer 
on   that  street  at  $11,172  and  $3,112. 

City  Engineer  W.  H.  North  of  Bellingham, 
Wash.,  has  submitted  his  preliminary  esti- 
mate of  the  cost  of  improving  the  alley  be- 
tween Grant  and  Humboldt  Sts.  with  an  8- 
in.  sanitary  sewer,  from  Virginia  to  Illinois 
Sts.,  at  $3;656. 

Bids    will   be   asked    at    once   by    the    City 
Clerk  of  Tekoa,  Wash.,   for   the   purpose   of 
extending  the  8-in.  sewer  pipe  line. 
Wisconsin. 

•JiBids  will  be  received  until  10  a.  ni.,  June 
15,  by  Board  of  Public  Works,  Racine,  Wis., 
for  the  necessary  labor  and  materials  for  the 
construction  of  a  public  sewer  in  Orange 
.Ave.,  from  De  Koven  Ave.  to  20th  St.,  in- 
cluding approximately  560  lin.  ft.  of  8-in. 
pipe,  1  irianhole  and  2  catch  basins,  P.  H. 
Connolly   is  Chairman  of  the  Board. 

4»Bids  will  be  received  until  8  p.  m.,  June 
24.  by  City  of  Cudahy,  Wis,,  for_the  constritc-' 
tion  of  the  following  sewers :  1,970  ft.  of  18-in. 
vitrified  pipe  sewer,  25  to  38  ft.  deep;  2,800 
ft.  of  36-in.  concrete  sewer,  from  10  to  48  ft. 
deep :  2,600  ft.  of  48-in.  concrete  sewer  from 
10  to  20  ft.  deep.  J.  C.  Dretzka  is  City  Clerk. 
Oflncial  advertisement  will  be  found  elsewhere 
in   this   issue. 

®The  Board  of  Public  Works  of  Water- 
town,  Wis.,  has  awarded  the  contract  for  the 
construction  of  sanitarv  and  storm  water 
sewers  to  Ed.  L.  Bartlett  at  $8,167.  Bids  were 
opened  June  1.  .Arnold  Kraeft  is  City  Engi- 
neer. 

®The  Board  of  Public  Works  of  Ashland. 
Wis.,  has  let  the  contract  for  the  construc- 
tion of  the  new  sewerage  system  for  the 
part  of  .Ashland  east  of  Bav  City  Creek  to 
E.  R.  Harding  &  Co..  of  Racine,  Wis.,  at 
$.39,400. 

®The  Board  of  Public  Works  of  Merrill. 
Wis.,  has  let  the  contract  for  the  construction 
of  three  blocks  of  12-in.  sewer  in  the  Second 
Sewer  District  to  Walter  Badeau  at  $0.94 
per  ft. 

Canada. 

®McNamara.  Blanchard  &  Sbanahan,  Sault 
Ste.  Marie,  have  been  awarded  the  contract 
by  the  city  of  Sault  Ste.  Marie,  Ont.,  W.  H 
Munro.  ^iayor.  for  the  construction  of  Sec- 
tion "N"  of  the  tile  pipe  sewer,  and  Curran 
&  Clement,  Sault  Ste.  Marie,  for  the  construc- 
tion of  Section  "N.A"  of  the  sewer.  The  con- 
tract prices  are  $20,1.50  and"  $18.74f>,  respec- 
tively.    Bids  were  opened  May  27. 


iJlLDINGS.  DOCKS.  DREDGING.  SUPPLIES.  ETC. 


i  Arizona. 

jwill  be  received  until  11  a.  m.,  June 
.■ard  of  Control  of  Arizona,  Phoeni.x, 
;•  furnishing  one  20  cu.  ft.  portable 
:  Crete  mixer  fully  equipped,  and  one 
^rtical  gasoline  engine  for  the  state 
r.  R.   Osburn   is    Secretary. 

'  California. 

;  follows  were  received  June  4,  by 
rvising  Architect:  Treasury  Depart- 
Wshington,  D.  C,  for  the  construction. 
'  including  plumbing,  heating,  wir- 
(ighting  fixtures,  of  the  U.  S.  public 
in  Santa  Barbara,  Cal. :  King  Lum- 
.  Zharlottesville.  Va.,  $118,400;  South- 
fTonstruction  Co.,  Central  Bldg..  Los 
:iCal.,  $117,8.50;  J.  H.  Wiese.  National 

dg.,  Omaha,  Neb.,  $128,610:  the 
Ei  Construction  Co..  Wichita,  Kans.. 
<1  Eugene  Schuler,  Wahpeton.  N.    C. 


$115,000;  Geo.  Hinchliff  Co.,  Chicago,  111., 
$1.37,900. 

Plans  have  been  presented  to  the  City 
Council  of  Redondo,  Cal.,  for  a  proposed 
$200,000  municipal  pier. 

It  is  expected  that  the  plans  of  E.  P.  Good- 
rich, Consulting  Engineer,  New  York  City, 
for  the  permanent  iinprovement  of  the  Hunt- 
ington concession  by  the  city  of  Los  .Angeles, 
will  be  submitted  by  June  15.  The  improve- 
ments include  a  300- ft.  slip,  wharves,  docks, 
w'arehouses,  depressed  railroad  tracks  and  a 
passenger  station.  Homer  Hamlin  is  Har- 
bor Engineer  of  Los  .Angeles.  Cal. 

Connecticut. 

®The  -Aberthaw  Construction  Co.,  Boston, 
Mass.,  has  been  awarded  the  contract  for  the 
erection  of  a  91  by  57  ft.  building  for  the 
Winchester  Repeating  .Arms  Co.,  New  Haven, 
Conn.     The  structure  will  be  six  stories  with 


4"  indicates  wrork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


tower,  the  total  height  being  166  ft.  from 
ground  level.  L.  W.  Robinson  of  New-  Ha- 
ven, Conn.,  is  the  architect. 

District  of  Columbia. 

•I»Bids  w-ill  be  received  until  11  a.  m.,  June 
15,  by  Constructing  Quartermaster,  Maj.  H.  L. 
Pettus,  Washington,  D.  C,  for  the  construc- 
tion of  concrete  coping  for  the  sea  wall,  curb- 
ing, gutters,  etc.,  at  the  Army  War  College 
Reservation,  Washington  Barracks. 

4»Bids  will  be  received  until  June  17,  by 
Lieut.  R.  G.  -Alexander,  Quartermaster,  Wash- 
ington Barracks,  D.  C,  for  furnishing  hard 
and  soft  wood  for  the  use  of  the  engineer 
troops  in  permanent  camp  at  Fort  Foote,  Md. 

•I»Bids  will  be  received  until  1  p.  m..  July 
2._  bv  Lighthouse  Inspector,  Tompkinsville,  N. 
Y.,  for  furnishing  supplies  for  the  fiscal  year 
ending  June  30,  1913,  including  brushes,  chim- 
neys,  drj'   goods,    engineer    stores,    packings. 
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flags,  hardware,  fire  hose,  rubber  fire  and 
steam  hose,  nozzles,  tool  steel,  cold-rolled 
steel,  lumber,  lamps,  mixed  paints,  paints  and 
oils,  varnishes,  etc.,  ship  chandlery,  tin  cans, 
brooms,  etc.,  wicks,  blocks,  brass  rod,  sheet 
brass,  brass  tubing,  copper  sheets,  wire  and 
tubing,  etc.,  brass  castings,  sheet  metal,  iron 
castings,  ammonia,  denatured  alcohol,  glycer- 
in and  sal  soda,  asbestos  cement,  Bon  Ami. 
.Sapolio  and  soap,  Ijarometers,  clocks,  boat 
compasses  and  time-markers,  bnff  skins  and 
machine-wipers,  candles  and  lubricating  oils, 
charcoal,  American  Portland  cement,  coal 
bags,  cotton  waste  and  mats,  corks,  excelsior 
and  packin,g  tow.  iron,  refined  iron,  steel  bil- 
lets and  sheet  steel,  linseed  oil  and  turpentine, 
mattresses  and  pillows,  matches,  rubber  sheet 
packing  and  packing,  crash,  toilet  paper,  red 
lead,  white  lead  and  white  zinc,  zinc  slabs, 
shellac  and  yellow  metal. 

^Bids  will  be  received  until  2  ::'iO  p.  ni.. 
.lune  27.  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washington.  D.  C.  for  furnishing  under  Ca- 
nal Circular  714-B,  steel  I  beams,  hose,  waste 
baskets,  etc. 

•|«Bids  will  be  received  until  10  :?,()  a.  m.,  by 
Maj.  F.  C.  Boggs.  General  Purchasing  Officer. 
Isthmian  Canal  Commission,  Washington,  D. 
C,  for  furnishing  under  Canal  Circular  71-J. 
auxiliary  electrical  equipment  for  gatun  hydro- 
electric station,  being  switchboards,  switching 
group,  transformers,  battery,  art  compressor 
and  crane  equipment. 

Georgia. 

•{•Bids  will  be  received  until  2  p.  m.,  June 
15,  by  Lieut.  Wyatt  O.  Selkirk.  Quartermas- 
ter, Fort  Screven,  Ga.,  for*  furnishing  f.  o.  b. 
F'ort   Screven.  Ga..  door  and  window  scieens. 

Illinois. 

•|«Bids  will  be  received  by  L.  E.  McGanr,. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  June  15,  for  furnishing  labor, 
materials,  etc.,  necessary  to  perform  all  con- 
:rete,  mason  cut  stone,  plumbing  and  sewer- 
age connected  with  the  construction  of  a 
swimming  pool  at  the  Washington  Heights 
Pumping  Station  playgrounds,  Vincennes  .-\ve.. 
104th  St..  and  Charles  St.  Cash  or  certified 
?heck    for  $.")00   must   accompany   proposal. 

Indiana. 

Plans  have  been  prepared  for  a  dam  to  i.-e 
erected  at  North  17th  St..  Richmond,  for  the 
Richmond  Lake  S:  Park  Co.  John  Mueller, 
Newcastle,  Ind.,  is  Engineer. 

Kansas. 

^Bids  will  be  received  until  11  a.  m.,  June 
20,  by  Maj.  J.  T.  Davidson,  Constructing; 
Quartermaster,  Fort  Riley,  Kan.,  for  installing 
steam  heating  plant,  including  necessary  con- 
struction work  and  alterations  to  drill  hall. 

^Bids  will  be  received  until  11  a.  m.,  June 
20,  by  Constructing  Quartermaster,  Fort  Riley, 
Kan.,  for  installing  heating  plant  in  cavalry 
drill  hall  at  that  post. 

•{•Bids  will  be  received  until  11  a.  m.,  June 
22,  by  Constructin.g  Quartermaster,  Fort  Leav- 
enworth, Kan.,  for  the  installation  of  heating 
plant  in  cavalry  drill  hall  at  F~ort  Leaven- 
worth, Kan. 

Maryland. 

•{•Bids  will  be  received  until  noon,  June  18. 
by  Building  Committee  at  the  office  of  the 
Treasurer  in  Cambridge,  Md.,  for  the  erec- 
tion and  construction  of  the  new  high  school 
building  at  East  New  Market.  Dorchester 
County,  Md.,  including  the  heating  apparatus. 
W.  P.  Beckwith.  Camliridge,  I\Id..  is  Treas- 
urer  of   the    Building   Committee. 

Massachusetts. 

^Hids  will  be  received  by  the  Municipal 
Buildin.g  Commission,  Springfield,  Mass.,  for 
auditorium,  tower  and  terraces  of  the  new 
Municipal  group.  Further  information  may 
be  obtained  of  the  Clerk  of  the  Works,  Pyn- 
chon   St..  Springfield.   Mass. 

♦{•Bids  will  be  received  until  noon,  June  14, 
l)v     I,.     F\,    Rfiurke.    Commissioner    of    Public 


Works.  Boston,  Mass.,  for  building  Ijulkhead 
at    L    St.,   South    Boston. 

Minnesota. 

The  Northern  Coal  &  Dock  Co.,  J.  M.  Sel- 
leck.  Superintendent,  Duluth,  Minn.,  has  had 
plans  prepared  for  improvements  at  Duluth 
which  will  call  for  the  expenditure  of  about 
$•50,000.  The  principal  work  will  be  the  en- 
largement of  the  coal  shed.  J.  O.  Back,  Du- 
luth, is  the  Engineer. 

New  Jersey. 

•{•Bids  will  be  received  until  8  p.  m..  June 

17.  by  Raymond  F.  Davis.  Town  Clerk.  Na- 
tional Bank  Bldg.,  Bloomfield,  N.  J.,  for  the 
construction  of  a  stable  and  storage  sheds  on 
property  in  the  rear  of  the  Central  Fire  House 
on  Bloomfield  Ave.,  and  for  the  construction 
and  alteration  of  a  two-story  frame  and  stucco 
building,  designated  as  I\Iontgomery  Hose 
House,  located  at  the  southwesterly  corner  of 
Berkeley  Ave.  and  Jerome  PI. 

^Bids  will  be  received  until  8  p.  m..  June 
15,  by  Board  of  Education,  Orange,  N.  J., 
for  the  construction  of  a  school  building  at 
Hilton.  D'Oench  &  Yost,  105  W.  40th  St., 
New  York  City,  are  Architects. 

New  York. 

•{•Bids  will  be  received  until  10  a.  m..  June 
15.  by  Quartermaster,  Fort  Slocum,  N.  Y., 
for  repairs  and  improvements  in  the  post  hos- 
pital at  Fort  Slocum,  N.  Y. 

•{•Bids  will  be  received  until  10  a-  m..  Jiuie 

18.  by  State  Fair  Commission,  Post-Standard 
Bld.g.,  Syracuse,  N.  Y.,  for  main  entrance  gates 
for  New  York  State  Fair  Grounds,  also  his 
sealed  bid  for  iron  fence  of  approximately  4,- 
500  ft.,  enclosing  said  State  Fair  Grounds,  at 
which  time  said  bids  will  be  opened  and  read 
publicly.  The  proposal  shall  be  accompanied 
by  certified  cheek  in  an  amount  equal  to  5 
per  cent  of  the  proposal.  The  contract  will 
provide  that  said  main  entrance  gates  and  said 
iron  fence  be  completed  on  or  before  Aug.  25. 
1912.  Plans  and  specifications  of  proposal  may 
be  obtained  from  Green  &  Wicks.  110  Frank- 
lin St..  Buffalo,  N.  y. ;  also  from  the  office 
of  the  State  Fair  Cominission,  Post-Standard 
Bldg.,  Syracuse,  N.  Y.  Plans  and  .specifica- 
tions are  on  file  and  may  be  examined  by  con- 
tractors at  the  office  of  Herman  W.  Hoefer. 
State  .Architect.  Capitol,  Albany.  N.  Y. :  at 
the  office  of  the  State  Fair  Commission.  Post- 
Standard  Bldg.,  Syracuse.  N.  Y..  and  at  the 
office  of  Green  &  Wicks.  110  Franklin  St.. 
Buffalo,   N.   Y. 

®The  Great  Lakes  Dredge  &  Dock  Co., 
Buffalo,  N.  Y.,  has  been  awarded  the  con- 
tract at  21.9  cts.  per  cu.  yd.,  for  the  comple- 
tion of  Section  2  A  of  the  BuiTalo_  River 
and  Cazenovia  Creek  Imnrovement  lor  the 
city  of  Buffalo.  N.  Y.  The  work  includes 
1.500,000  cu.  yds.  of  earth  excavation.  Bids 
were  opened  March  28. 

Common  Council  of  Syracuse,  N.  Y.,  will 
probably  be  asked  to  authorize  a  city  bond 
issue  of  $500,000.  Of  this  sum  $:!00.000  will  be 
necessary  for  the  new  Vocational  Hieh 
School,  and  $125,000  for  the  new  Genessee 
School  in  the  8th  ward. 

Oklahoma. 

Bids  as  follows  were  received  June  5  liy 
the  Supervising  Architect :  Treasury  Depart- 
ment, Washington,  D.  C,  for  the  construc- 
tion, complete,  of  the  U.  S.  public  building 
at  Muskogee,  Okla. :  J.  E.  &  A.  L.  Pennock, 
Land  Title  Bldg.,  Philadelphia,  Pa.,  lime- 
stone. $45fi,000;  sandstone,  $467,300;  Dieter  c^- 
Wenzel  Construction  Co..  Wichita.  Kan., 
limestone,  $532,638;  sandstone,  $-541,038  ;  King 
Lumber  Co.,  Charlottesville,  Va..  limestone, 
,$523.0iM);  sandstone.  $545,000;  H.  M.  Green, 
Kansas  City,  Mo.,  limestone,  $469,854;  sand- 
stone, $485,354 ;  Interurban  General  Contract- 
ing Co..  New  York  City,  limestone,  $505,600 ; 
sandstone,  $541,828;  Northern  Construction 
Co..  421  Milw-aukee  St.,  Milwaukee.  Wis., 
limestone,  $515,234;  sandstone,  $521,200;  V\'m. 
H.  Maxwell,  Phoenix,  .Ariz.,  limestone,  $478,- 
317;    sandstone,    plus.   $498.0110. 


addi. 
'ndiaii 


Oregon. 

•{•Bids  will  be  received  until  2  p  rni  i 
by  Commissioner  of  Indian  Afifairs  bu'' 
ton,  D.  C,  for  furnishing  the  necess,  iT^' 
and  material  for  the  construction  off, 
tion  to  brick  school  building  at  Sal 
School,  Oregon. 

Pennsylvania. 

^•Bids   will   be   received   until  7  n  i    t 
26.  bv  Board  of  Directors  of  the  Veroli;  J* 
District,  addressed  to  J.  E.  Marquis,  C"!' 
Verona,    Pa.,   for    furnishing,   fabricjg  '  ' 
erecting    structural    steel    work   for  U  '"'' 

,.^...,.1     .-.,u„„l    u..;t,i; :..    ,i.       ,  "   DtO- 


posed   school  building  in  the  boronoiii 
&    Frank.    519   Lewis    Bldg.,    PittsbuVp! 
are   .Architects. 

•{•Bids   will  be  received  until  7  p 
26,  by  the  Board  of  Directors  of  th.iVt 
School  District,  at  the  office  of  J,  E.  i,r„"; 
Secretary,  Verona,   Pa.,  for  the  inst;i  ; 
plumbing   and   gas   fitting   system: 
and  ventilating  system  and  electric  w;, 
tern   in   the  proposed    school  buildiiiL 
&  Frank,  519  Lewis  Bldg.,  Pittsburgli 
.Architects. 

•{•Bids  will  be  received  until  11  .i 
15,  by   Lieut.   Col.   C.   B.   Baker,  Om; 
Quartermaster,   Philadelphia.   Pa.,  fn 
ing  boilers  and   remodeling  electric 
power  plant  at  the  Philadelphia  dep> 

Bids  as  follows  were  received  In 
Mai.  Herbert  Deakvne.  U.  S.  Engir 
adclphia.  Pa.,  for  dredging  .53,000  cu 
material  near  Mud  Island.  Pa. :  Rive 
bor  Improvement  Co.,  Philadelohi;!. 
cts.  per  cu.  yd. ;  Atlantic  Dredging  0 
delphia.   Pa.,  32.5  cts.  per  cu.  yd. 

Tennessee. 

•{•Bids  will  be  received  until  Ifl  .i 
15,    by     Depot     Quartermaster.   Jell.- 
Ind.,  for  the  construction  and  reoair 
buildings  and  stone  enclosing  wall  at  ti 
tanoo.ga,  Tenn.,  National  cemetery, 

Utah" 

The  Ogden  River  Reservoir  Co.  f 
be  ready  to  call  for  bids  about  Jun 
the  construction  of  the  proposed  rc- 
the  South  Fork  of  the  Ogden  R 
miles  east  of  Ogden.  It  is  expeckil 
contract  will  be  let  on  or  before 
William)  Glasnmann,  360  24th  St,  V--.. 
L'tah.  is  President,  'WM 

Kb 

®lhe  Brandt  Construction  Co.,  Lvn  i:,; 
Seattle,  Wash.,  has  been  awarded  a  i ::  t 
at  about  $200,000  for  the  erection  of  a  ix  "> 
ft.  concrete  construction  building,  al' .: 
and  London  Sts.,  Seattle,  Wash.,  lor  s  - 
Roebuck. 

Wisconsin. 

^Bids  will  be  received  until  7 :30  r.  r1l<iii4|l  li 
26.  by   Board   of  Public   Works,  Two  <(^%th. 
Wis.,   for  the  construction  of  a  dock    \h(SW 
north   side  of  the  West  Twin  River,  W'l- 
ing  from  the  city  dock  in  lot  1,  block  Hi'  .'H 
in  a  southwesterly  direction  along  tlu-U; - 
lished    dock    line    to    the   west   line  oi'l  -. 
block  78,  approxiinately  a  distance  of  It-, 
including  the  tearing  up  of  the  old  docUit';. 
necessary  and  refillin.g  back  of  the  rx  I*' 
to  the  water  level  and  extending  back  tie 
shore   line ;  all  of  which  work  shall  li  ''jii'' 
according  to  the  plans  and  specificati.  i ;'■ 
doing  the  same  now  on  file  in  the  office  f'' 
Citv'Clerk  of  said  city.   The  conlraclo m  ■ 
furnish  all  work,  labor  and  materials  aipi' 
vide     all    machinery,     tools     and    iniplien' 
necessary  for  doing  said  work. 

'^•Bids  will  be  received  until  2  p.  niFu; 
17,  by  Martin  Plehn,   County  Clerk.  ^'■• 
kee.  Wis.,  for  furnishing  all  inateri;il 
bor   for   the   construction   of  a  power  -        ^ 
poultry  buildings,   chicken  houses  '™«  '^;f'     "* 
forming  part  of  the   County  School  o  "  ■- 
culture  and  Domestic  Economy  to  1)'  ' 
Wauwatosa.  ^ 


Washington. 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


ne  12.  1912. 
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GRANITOID  PAVEMENT 


TheSuperior  of  all 
Permanent  Pave- 
ments. 

The  Blome  Company 
Patented  Granitoid 
Concrete  Pavement 

^    pavement     of     mono- 

-  :-.^        Per- 

surface 

;    for    aU 

Satis- 

'^  all  cli- 

■  s   more 

.     .s^.      The 

,ry     pavement 

t  today.    The 

for  street  car 

The    hand- 

m  all.    A  rev- 

ixi  itrmanent  pave- 

foTTcoing  claims  are 
"■  demonstrated 
'.  yardage  of 
laid  in  an  al- 
.  ss  number  of 
United  States 

Tothose  interested 

yve  will  be  glad  to 

furnish  further 

details 


(PATENTED- TRADE  MARKS  REGISTERED) 


G  RAN  ITOl  U 


^P  ^%         ^%  ^^  1^  ^f  £3    A   ^^  ^n  ^^  ^9  C^      Arrangements    will     be    made    ^Ith    reliable  contractors   in   such  territory  as 


may  be  deemed  advisable. 


^p^%       mi  I  I  lil  I  ^^  I  ^9  A  I     I  ^r  I  ^T  ^^     Royalty    arrangements     will    be    n^ade    to    provide    for    competitive    bidding. 


Specifications  and   particulars  cheerfully  sent  upon   request. 


GRANOCRETE  PAVEMENT 


Economical  in  Cost. 

Constructed  Upon  Cor- 
rect Principles. 

The  Blome  Company  Pst- 
^nted  Granocrete  Pave- 
ment is 

Especially  Adapted 
(or  Streets  of 
Ligliter  Traffic  and 
Highways 

The  methods  of  "Gran- 
ocrete" construction  CO V- 
-T  the  essential  points  of 
che  proper  kind  of  surfac- 
ng  for  a  concrete  street 
jaavement  for  streets  of 
ighter  tralTic .  insuring 
jits  lasting  qualities. 

The  ingredients  con- 
ained     in     the     surfacing 

ako  "GRAXOCRETE" 
•ally  adaptable  for 
-r.  automobile  and 
■  L  traffic. 

If  a  low  priced  pave- 
Tient  is  desired,  secure 
he  benefit  of  the  experi- 
;nce  of  a  firm  long  en- 
raged in  concrete  con- 
Jtruction. 


rPATKXTFD-TRADK  MARKS  REGISTERED^ 


L^_ 


GRANOCRETE   rj; 


RUDOLPH  S.  BLOME  COMPANY  gSHV^p-Jfc^gg 


Mew  York,  N.  Y. 


GENERAL   OFFICES,   CITY    HALL  SQUARE   BLOG. 
New  Orleans,  La.  Birmingham,  Ala. 


CHICAGO.    ILL. 
Fort  Worth,  Texas 


RS 


Vancouver.   B.  C. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


CONSTRUCTION     OF     SEWERS. 

The  city  of  Cufiahy,  State  of  Wisconsin, 
will  receive  bids  until  June  24.  at  S  p.  ni., 
for  the  construction  of  sewers  as  follows: 

About  1,1170  ft.  of  18-in.  vitrified  pipe 
sewer  at  a  depth  of  from  25  to  3S  ft.; 

About  2,S00  ft.  of  36-in.  concrete  sewer 
at  a  depth  of  from  16  to  48  ft.; 

About  2,600  ft.  of  4S-in.  concrete  sewer 
at  a  depth  of  from  10  to  20  ft. ; 

Together  with  suitable  appurtenances, 
all  in  accordance  with  plans  and  specifi- 
cations prepared  by  G.  Steinhagen  &  Son, 
Consulting  Engineers,  and  now  on  file  in 
their  office,  20  Mack  Block,  Milwaukee, 
Wis.,  and  also  in  the  office  of  J.'  C. 
Dretzka,    City   Clerk   of  Cudahy. 

Each  bid  must  be  accompanied  by  a 
certified  check  in  the  amount  of  one 
thousand  five  hundred  dollars  ($1,500}. 
made  payable  without  recourse  to  the 
city  of  Cudahy,  Wis. 

Plans  and  specifications  may  be  ob- 
tained by  depositing  five  dollars  ($5)  to 
Insure  safe   return. 

Each  bidder  must  specifically  state  in 
his  proposal  the  time  at  which  he  pro- 
poses to  complete  the  work. 

The  city  reserves  the  right  to  reject 
any  or  all  bids,  to  waive  defects,  and  to 
accept  any  bid. 

All  bids  must  be  on  forms  furnished  by 
the  city  and  must  be  in  sealed  envelopes 
marked  on  the  outside,  "Sewer  Bid,"  and 
addressed   to 

J.  C.  DRETZKA. 

City  Clerk. 
Cudahy,    Wis. 


WATER  WORKS  SYSTEM  AND 
SANITARY    SEWER. 

Torrington.    Wyo.,    May    21,    1912. 

Sealed  bids  will  be  received  by  the 
City  Council  of  the  City  of  Torrington. 
Wyo.,  until  10  o'clock  a.  m.  of  Saturday, 
June  29,  1912,  for  the  furnishing  of  all 
materials  and  the  complete  construction 
of  a  water  works  system  and  a  sanitary 
sewer  system  for  the  Town  of  Torring- 
ton, Wyo.,  according  to  plans  and  speci- 
fications on  file  in  the  office  of  the  City 
Clerk  of  said  city,  and  in  the  office  of 
the  Shepperd  Engineering  Company.  726 
Majestic    Bldg.,    Denver,    Colo. 

Bids  must  be  submitted  separately  on 
the  above  propositions. 

Each  bid  on  the  water  works  propo- 
sition must  be  accompanied  by  a  certified 
check   for   $1,000. 

Each  bid  on  the  sewer  proposition 
must  be  accompanied  by  a  certified  check 
tor  $1,000. 

All  necessary  information,  blank 
forms  of  proposals  and  instructions  to 
bidders  will  be  furnished  on  application 
to  the  City  Clerk  of  Torrington.  Wyo. 

Copies  of  plans  and  specifications  may 
be  obtained  from  the  City  Clerk  of  Tor- 
rington, Wyo.,  or  the  Shepperd  Engi- 
neering Co.,  Denver,  Colo.,  upon  payment 
of  $5.00  per  set. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

CHARLES     D.     iBRUBAKER, 
RALPH    PAXTON,    Mayor. 

City   Clerk. 


PROPOSALS      FOR      DREDGING. 

May  30,   1!I12. 

Sealed  bids  addressed  to  J.  H.  Nelms. 
Chairman,  will  be  received  at  the  office 
of  the  Engineer,  Room  430.  New  Wein- 
berg building,  Greenville,  Miss.,  by  the 
Board  of  Washington  County  Drainage 
Commissioners,  to  12  m.,  July  15,  1912,  for 
the  construction  of  about  nineteen  miles 
of  dredge  ditch  ranging  from  twenty-six 
to  fifty-six  feet  bottom;  approximate 
quantities  1,960,000  cubic  yards.  Also  for 
the  clearing  of  two  natural  streams  ag- 
gregating about  seventeen  miles.  Plans, 
profiles  and  specifications  are  on  file  at 
the  office  of  the  Engineer,  and  can  be 
furnished  on  application.  A  certified 
check  for  $5,000.00  must  accompany  each 
bid.  The  right  is  reserved  to  reject  any 
or  all  bids,  or  to  let  the  work  as  may  ap- 
pear to  be  for  the  best  interest  of  thP 
district. 

THE    WASHINGTON    COUNTY    DRAIN- 
AGE COMMISSIONERS, 

B.  B.  GORDAN,  Chief  Engineer, 
Greenville,   Miss. 


REPAYING. 

Burlington,  Iowa. 
Bids  for  the  repaying  with  brick  block 
and  creosoted  block,  of  25,000  square 
yards  on  Main  and  Jefferson  Streets,  will 
be  received  at  the  office  of  the  City  Clerk 
up  to  9:00  a.  m.,  June  24th,  1912. 
For    specifications  address, 

H.  G.  VOLLMER. 

City  Engineer. 


Springfield.  June  S,  1912. 
Sealed  Bids  will  be  received  by  the 
Board  of  Administration,  Capital  building. 
Springfield,  111.,  up  to  3  p.  m.,  Monday, 
July  1,  1912,  and  then  and  there  publicly 
opened,  for  furnishing  and  installing  a 
steam  driven,  direct  acting,  single  cylin- 
der, piston  pattern  steam  pump  and  ac- 
cessories for  the  Kankakee  State  Hospital. 
Kankakee,   111. 

Specifications  may  be  obtained  upon  ap- 
plication to  the  undersigned. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

FRANK  D.    WHIPP, 

Fiscal  Supervisor, 
Springfield,  111. 

CONCRETE  SEWER. 

Burlington.   Iowa. 
Bids  for  the  construction   of  1,065   feet 
of    16-foot   reinforced    concrete   arch   sew- 
er  will    be   received   at   the    office   of   the 
City  Clerk  up  to  9  a.  m.,  June  17,   1912. 
For  plans  and   specifications   address 
H.    G.    VOLLMER. 

City  Engineer. 


DEPARTMENT  OF  THE  INTERIOR.— 
United  States  Reclamation  Service. 
Washington.  D.  C,  June  1,  1912.  Sealed 
proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service, 
Elephant  Butte,  New  Mexico,  until  2 
o'clock  p.  m.,  June  20,  1912,  for  furnishing 
ball  mills,  tube  mills,  a  rock  crusher,  a 
rotary  dryer  and  a  mixing  and  weighing 
machine  for  a  sand-cement  plant  on  the 
Rio  Grande  Project,  New  Mexico-Texas. 
For  particulars  address  the  U.  S.  Recla- 
mation Service,  Elephant  Butte,  New 
Mexico,  or  Washington,  D.  C.  F.  H. 
NEWELL,   Director. 


DITCH   AND   LATERAL  DRAIl, 

Sealed     bids    will    be    received    by    ■ 
Auditor  or  Pottawattamie  County,  la.  [ 
Council    Bluffs,    up    to    1:30    P.   M.,  Tu. 
day.    June    IS,    1912,    for    construction  f 
the    Wilson    ditch    and    lateral   drains,  i 
Harrison  County,   la.     The  main  ditci 
about  five  miles  long,   with  six  feet  1 
torn    width.       The    estimated    excavat 
is   9S,S00    cubic   yards,    the   time  limit 
completion    is    Jan.    1,    1913.      This  vii 
is  suited  to  a  small  dragline  or  other  < 
land   machine. 

In  connection  with  the  above  m. 
ditch,  six  lateral  drains  are  requir 
three  of  these  are  small  open  ditcl 
with  four  feet  bottom  width,  the  to 
excavation  being  about  24.800  cu 
yards.  The  time  limit  for  completion 
this  work  is  December  1,  1912.  This 
all  dry  land  work,  suitable  for  a  sra 
machine. 

There  are  three  tile  drains  requiri 
the  following  quantities  of  material,  vj 

1,000   lineal   feet  of  10-inch   tile. 

1,300  lineal  feet  of  12-inch  tile, 

1.300  lineal  feet  of  14-inch  tile. 

l.SOO   lineal  feet  of  16-inch  tile. 

1,300   lineal  feet  of   20-inch  tile. 

3.475    lineal    feet  of  24-inch   tile. 

1   catch   basin, 

18  manholes. 

The  contractor  will  bid  to  furnish  t 
material  and  do  the  work.  The  tlr 
limit  for  completion  is  December  1,  191 

Contractors  can  bid  for  portions  or  ; 
of  the  work,  the  right  being  reserved  1 
the  Joint  Boards  of  Supervisors  of  Ha 
rison  and  Pottawattamie  Counties  to  r 
ject   any  or   all  bids. 

The  work  is  located  on  the  Missou 
bottom  four  miles  southwest  from  Ml: 
souri  Valley,   la. 

Plans  and  profiles  are  on  file  with  tl 
County  Auditor  at  Logan.  la.,  and  wit 
the  Auditor  at  Council  Bluffs.  la.,  an 
specifications,  form  of  contract  and  blai 
form  for  bidders  can  be  had  on  applies 
tlon  to  either  of  those  officers  or  to  Set 
Dean.  Construction  Engineer,  at  Glei 
wood.   la. 

The  bids  will  be  opened  at  1:30  P.  M 
June  IS.  1912,  at  the  room  of  the  Boar 
of  Supervisors  in  the  Court  House  a 
Council    Bluffs. 

A.   P.   GAINES,  i 

Auditor    of    Harrison    County,   la        i 

Logan.   la.,   May  28,   1912, 


CONCRETE   AND   STEEL 
BRIDGES. 

Sealed  bids  will  be  received  by  th 
Board  of  Supervisers  of  Audubon  Coun 
ty  until  9  o'clock  a.  m.,  June  12,  191S 
for  the  construction  of  concrete  ani 
steel  bridges  in  the  county. 

Plans  and  specifications  on  file  will 
the  County  Auditor  at  Audubon,  Iowa 
and  the  Engineer.  C.  D.  Forsbeck.  61: 
Black  Hawk  Bldg.,  Waterloo,  Iowa 
Each  bid  must  be  accompanied  by  a  cer 
tified    check    for    two    hundred   dollars. 

SEWER  CONSTRUCTION. 

Wheaton,  III- 
Bids  will  be  received  on  June  22d  at 
p.  m.  for  the  construction  of  2,890  feet  o 
60-in,    concrete   sewer.     For   further  pat 
ticulars    address 

A.  L.  WEBSTER, 
City  Engineer. 
Wheaton,  ill 


line 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  eingle  column. 


Copy  received  untit  Monday  noon. 


PAVING  MATERIALS. 
Sealed  bids  will  be  received  at  Ihe  of- 
ce  of  the  Village  Kecorder  of  Chisholm. 
linn.,  up  to  .'.  p.  m.  of  Wednesday.  June 
2.  for  the  construction  complete  of  about 
2.950  sq.  yds.  of  paving.  Bids  will  also 
e  received  on  the  material  only  for  each 
avement.  The  pavement'  on  which  bids 
•ill  be  received  are  sandstone,  bitulithir, 
reosoted  wood  blocks,  donnellite,  grano- 
rete  and   brick. 

Plans  and  specifications  can  be  seen  at 
ie  offlces  of  the  Village  Recorder  and 
ngineer.  All  bids  must  be  on  form  of 
roposal  furnished  by  the  village. 
A  certified  check  for  five  per  cent  (5%) 
f  the  amount  of  bid,  made  payable  to  the 
lllage  of  Chisholm,  Minn.,  must  accom- 
iny  each  bid. 

The  right  is  leserved  to  reject  any  and 
1  bids  or  to  accept  any  bid  considered 
ivantageous  to  the  village. 

F.    C.    LANG, 
Village  Engineer. 


STREET  MPROVEMENT. 
Bids  for  the  improvement  of  approxi- 
ately  one  and  one-half  miles  of  streets, 
'  grading,  curb  and  guttering,  and 
iving  with  asphalt,  will  be  received  by 
e  City  Recorder  of  Salt  Lake  City,  Utah, 
uil  10  o'clock  a.  m.,  June  21th,  1912 
le  approximate  yardage  to  be  laid  is 
.000  sq.   yds. 

Plans  and  specifications  can  be  seen  at 
e  ollice  of  the  City  Engineer,  or  copies 
ay  be  obtained  upon  receipt  of  a  $5.00 
posit. 

By  order  of  the  Board  of  Commis- 
pners. 

NOBLE   WARRUM, 

City   Recorder. 


ONCRETE  SUB-CONTRACTORS 

WANTED. 

We  have  about  twenty  thousand  cubic 
,  rds  of  concrete  work  distributed  in 
lall  bridges,  abutments,  headgates, 
|Ops,  etc.,  which  we  will  let  to  responsi- 
|!  contractors  in  quantities  to  suit  at 
od  prices. 

NSEY    BROS. -BOOMER    &    HUGHES. 
1-2  Mackie  Bldg.. 
Calgary,  Alberta. 


TRACK  LAYING  TO  LET. 

IrO  LET— 35  miles  of  track  laying  on 
5  Gainesville  &  Northwestern  Railway 
U  of  Gainesville,  Ga.  Address  Burke  & 
(5eph.  Cape  Girardeau.  Mo. 


'■ort  Hancock.  N.  J.,  June  1,  1912.  Sealed 
Dposals,  in  triplicate,  will  be  received 
le  until  12  m.,  June  15.  1912,  and  then 
c-ned,  for  installing  electric  lightins 
litem  and  apparatus  in  power  plant.  In- 
!  mation  furnished  on  application.  En- 
•  opes  containing  proposals  should  b>- 
1  orsed  "Proposals  for  Installing  Electr'.- 
J;nting  System'  and  addressed  to  Quar- 
1  master. 


1).  S.  ENGINEER  OFFICE,  Seattle, 
Jish.,  May  28.  1912.— Sealed  proposals 
l|  furnishing  200,000  barrels  of  Portland 
'  [lent  will  be  received  here  until  12  m., 
-y  1,  1912.  and  then  publiciy  opened, 
•iormation  on  application.  J.  B.  CAV- 
^AUGH,   Major,    Engrs.  2''-4t 


CONSTRUCTION   OF  A  BRICK 
ROADWAY, 

Sealed  bids  or  proposals  will  be  re- 
ceived by  the  Road  Commissioners  of  the 
Wheeling  and  Union  Turnpike,  at  the  of- 
fice of  the  1,'ounty  Auditor.  St.  ClalrsvlUe, 
Ohio,  until  111  o'clock  a.  m..  June  17.  1912, 
for  the  construction  of  a  brick  roadway, 
with  concrete  berins,  from  Bannock  and 
Flushing  Pike,  near  Bannock,  to  the 
Flushing  and  Morrlstown  Uoud,  about 
one-quarter  of  a  mile  north  of  Mt.  Hope 
school  house,  a  distance  of  .5.6  miles,  di- 
vide*! into  two  sections,  as  described  by 
the  specifications. 

Proposals  must  be  made  out  on  blanks 
furnished  gratuitously  upon  application 
and  must  be  accompanied  with  a  bond  or 
certified  check  on  some  solvent  bank  in 
the  sum  of  five  hundred  ($500)  dollars, 
payable  to  the  Road  Commissioners,  as  a 
guarantee  that  a  contract  will  be  en- 
tered  into  if  the  proposal  be  accepted. 

Plans  and  specifications  may  be  seen 
at  the  office  of  the  Countv  Auditor,  St. 
Clairsville,  Ohio,  at  the  residence  of  H. 
K.  Lodge,  near  Bannock.  Ohio,  or  at  the 
office  of  D.  A.  Elkin,  Engineer,  Bellaire. 
Ohio. 

The  right  Is  reserved  to  reject  any  and 
all   bids. 

All  proposals  must  be  In  sealed  envel- 
opes, marked  on  the  outside,  "Paying 
Bids,"  and  must  be  addressed  to  H.  K. 
Lodge,  Clerk  for  the  Road  Commissioners, 
St.   Clairsville,  Ohio. 

H.  K.   LODGE. 
Clerk  of   the   Road   Commissioners. 


NOTICE   FOR   BIDS. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  County 
Commissioners  of  Twin  Falls  County, 
Idaho,  up  to  10  o'clock  A.  M.,  June  17, 
1912,  for  the  furnishing  of  all  material 
and  labor  for  the  construction  of  two  steel 
bridges  across  Rock  Creek  Canyon,  In 
Twin  Falls  County,  No.  1  to  be  located  at 
or  near  the  section  line  between  Sections 
21  and  22,  Town  10  South,  Range  17  E.  B. 
M.,  and  No.  2  at  or  near  the  section  line 
between  Sections  8  and  9,  Town  10  South, 
Range  17  E.  B.  M.,  said  bid  to  be  accord- 
ing to  specifications  furnished  by  the  bid- 
ders. Each  bid  to  be  accompanied  by  a 
certified  check  in  a  sum  equal  to  10  per 
cent  of  the  amount  of  the  bid;  check 
made  payable  to  the  Treasurer  of  Twin 
Falls  County,  Idaho,  as  a  guarantee  of 
good  faith  on  the  part  of  the  bidder  that  If 
awarded  the  contract  he  will  forthwith 
accept  the  same  and  will  enter  into  a  con- 
tract under  bond  within  ten  days  with 
the  Board  of.  County  Commissioners  of 
Twin  Falls  County.  Idaho,  and  if  he  fall 
to  do  so  said  guarantee  of  10  per  cent  will 
be  forfeited  to  said  Twin  Falls  County  as 
liquidated  damages  to  be  used  for  the 
benefit  of  the  Road  and  Bridge  fund  of 
said  county. 

Separate  bids  shall  be  submitted  for 
each  bridge.  Bids  to  be  sealed  and 
marked  "Proposal  to  construct  Rock 
Creek  Bridge  No.  1";  "Proposal  to  con- 
struct Rock  Creek  Bridge  No.  2,"  ad- 
dressed to  O.  G.  Zuck,  Chairman,  and 
mailed  to  E.  J.  Finch.  Clerk,  Twin  Falls, 
Idaho,  so  that  bids  will  be  on  file  with  said 
clerk  on  the  date  first  above  mentioned. 

Profiles  will  be  furnished  on  applica- 
tion to  the  clerk  of  the  Board  of  County 
Commissioners.  The  Board  reserves  the 
right  to  reject  any  and  all  bids. 

By  order  of  the  Board  of  County  Com- 
missioners, Twin  Falls  County,  Idaho. 

Dated  Twin  Falls,  Idaho,  May  14,   1912. 
O.  G.  ZUCK,  Chairman. 
Attest: 

E.  J.   Finch.   Clerk. 


SEWERS      AND      SEWAGE      DIS- 
POSAL WORKS, 

Sealed  proposals  will  bo  received  by  the 
Board  of  Public  Works  of  the  City  of 
Sturgls.  Michigan,  until  twelve  o'clock 
(noon)  Tuesday,  June  18th,  1912,  for  fur- 
nishing the  materials  and  labor  required 
In  building  a  system  of  sewers,  comprising 
approximately  40,000  feet  S  to  18-inch, 
3,000  feet  30-inch,  a  sewage  pumping  sta- 
tion and  a  sewage  disposal  plant. 

All  bids  must  be  made  upon  the  printed 
forms  prepared  for  the  purpose  and  en- 
closed in  a  sealed  envelope,  directed  to 
the  Board  of  Public  Works,  and  endorsed 
on  the  outside  of  the  envelope,  "Proposal 
for  Sewers." 

Each  bid  must  be  accompanied  by  a 
certified  check  for  sewers  $2,000,  disposal 
plant  $500,  pumping  station  $50,  as  a 
guarantee  of   good  faith. 

Plans  and  specifications  for  the  work 
can  be  seen  at  the  office  of  the  Board  of 
Public  Works  and  at  the  office  of  Geo.  S. 
Pierson,  Engineer,   Kalamazoo,  Mich. 

The  City  of  Sturgis  reserves  the  right  to 
reject  any  bid   and   all  bids  and   to   con- 
sider the   qualifications  of  bidders   in  de- 
termining the  award  of  the  contract. 
BOARD  OF  PUBLIC  WORKS, 

Sturgls,  Mich. 

STREET  IMPROVEMENT. 

Sealed  Iiids  will  be  received  for  im- 
provement of  Margaret  and  .\nn  Eliza 
Street  paving  district  in  the  city  of  Pe- 
kin.  III.,  by  Charles  Duisdicker,  President 
of  Board  of  Local  Improvements,  until  2 
o'clock  p.  m.,  June  18,  1912.  consisting  of 
•ibout  28,580  sq.  yds.  brick  paving  on  con- 
crete foundation,  cement  grout  filler,  3,425 
lin.  ft.  stone  curb  reset,  9,100  lin.  ft.  con- 
crete curb  6x20-ins.,  450  lin.  ft.  protection 
curb,  9.400  cu.  yds.  excavations  and  fill- 
ing. Plans  and  specifications  furnished 
by  the  City  Engineer. 

JOHN   R.    SEIBBRT. 

City  Engineer. 

Proposals  will  be  received^by  the  City 
of  Crowley,  La.,  up  to  June^S,  1912.  at  8 
o'clock  p.  m.,  for  20,000  sq.  yds.  creosoted 
wood  block  pavement,  5,000  lineal  feet 
curb,  5,500  lineal  feet  gutter. 

B.  J.  BOUDREAUX,  Clerk. 


TREASURY  DEPARTMENT —Office  of 
the  Supervising  Architect.  Washington, 
D.  C,  May  27,  1912.  Sealed  proposals  will 
be  received  at  this  office  until  3  o'clock  p. 
m.,  on  the  10th  day  of  July,  1912,  and  then 
opened  for  the  extension,  remodeling,  etc. 
(including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring 
system  and  interior  lighting  fixtures)  of 
the  United  States  postofflce  at  Lansing, 
Mich.  This  extension  is  about  38  by  74 
feet,  two  stories  and  basement,  stone 
faced,  slate  roof,  fireproof  construction. 
Drawings  and  specifications  may  be  ob- 
tained from  the  custodian  at  Lansing, 
Mich.,  or  at  his  office,  in  the  discretion  of 
the  Supervising  Architect.  .lAMES  KNOX 
TAYLOR,     Supervising    Architect. 


If  You  Desire  a  Position 

surely  .some  one  of  our  14,000  readers 
will  have  need  of  your  services.  You 
can    make    application     to     14,000    at 

One  Cent  a  Word 
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The  Journal 

OF 

Western  Society 

OF 

Engineers 


is  a  high-grade  monthly  illustrated 
magazine  of  about  one  hundred 
p:;ges  in  each  number,  and  contains 
the  original  papers  of  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Price 
is  $3.00  a  Year 

The  circulation  is  about  1,600 
copies  of  each  issue,  ten  times  a  year. 

The  Journal  is  a  valuable  advertising 
medium,  as  it  goes  all  over  the  world  and  to 
a  high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  may  be 
published  in  the  Journal. 

For  rates  or  other  information  concerning 
the  Journal  of  the  Western  Society  of 
Engineers  address  or  call  upon  the  Secretary. 
1735  Monadnock  Block,  Chicago. 


Send  lor  the  Catalogue  of 

600  ENGINEERING  BOOKS 

On  Structures —  Hydraulics  -  Railroads — 
Steam — Electrical— ^Mining  —  Mechanical 
EnRineerine.  Management,  Etc. 

Modern  Hooks  on  Practice  and  Theory 

MCGRAW-HILL  BOOK  CO. 

239  W  .  39th  .St.  NEW    ^  ORK 


"Mr.  Heidenreich'tpocketbook  it  nearer 
the  ideal  than  any  on  the  same  subject 

heretofore   published." Engineering  News. 

"Engineers'  Pncketbook  of  Reinforced  Concrete" 

By  E.  LEE  HEIDENREICH 

Flexible  leather.  41x6}  Ins..  374  pages, 

164  Illustrations,  Si. 00  net,  postpaid. 

The    Myron    C.  Clark    Publishing    Co. 


Philadelphia  Book  Co. 


17  S.  Ninth  Street 


Philadelphia.  V- 


Centrifuga!  Pumping  PJants  for  Irrigation  and  Drainage:     With  Discussion. 

By  H   L.  HUTSON,  Lou's'an.i  Engineering  Society. 

Water  Resources  in  Minnesota. 

By  GEORGE  .V.  RALPH,  Civil  Engineers'  Society  of  St.  Paul. 

Regulation  of  Industries  bv  Qovernmental  Supervision. 

By  J.  H.  G.  WOLF,  Techncal  Society  of  the  Pacific  Coast. 

.Annual  .\ddres5. 

By  FREDERICK  W.  C.  WHYTE,  Montana  Society  of  Engineers. 

Highwav  .Maintenance. 

By  ROBERT  D.  K.\'E.\LE,  Montana  Society  of  Engineers. 

Tlie  Hebgen  Dam. 

By  HARRY  H.  COCHRANE,  Montana  Society  of  Engineers. 

Journal  of  the  Association  of  Engineering  Societies,  May,   1912. 

30  cents  per  copy.     S3. 00  per  annum. 

FRED.  BROOKS,  Secretary, 

.?!   Milk  Street  BOSTON.   MASS. 


The  Essence   I 
of  Engineer- 
ing Law 

The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found  in  compact  form 
for  easy  reference  in 

THE  LAW  OF  CONTRACT 


By  Alexander  Haring,  LL.B., 
HI.  Am.  Soc.  C.  E.,  Professor 
of  Bridge  Engineering,  New 
York  University. 


Leading  cases  are  quoted 
at  length  with  dicta  and 
decisions  from  scores  of 
others. 


Cloth,   6x9  ins.,   510   pages. 
Postpaid  $4.00. 


The  Myron  C.  Clark  Pub.  Co. 

608  S.  Dearborn  St.,  Chicago 
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Do  you  ever  make  bids? 

Do  you  ever  make  estimates? 

Do  you  have  to  chec!';  bids  or  estimates? 

Arc  you  inlerested  in  the  actual  itemized  unit  costs  of  materials,  labor  and  general  equipment  used  in  the 

construct-on  of  civil  engineering  works? 

It  so,  send  your  name. 

We  will  mail  v<^u  a  pamphlet  (free)  with  contents'  inde.x,  preface,  etc.,  of  the  new  (entirelv  rewritten 
and  reset)  "HANDBOOK  OF  COST  DATA,"  by  H.  P.  Gillette,  comprising  15  separate  sections  in  1841 
p>'gi:s,  arranjo.l  and  mdexed  for  instant  use. 
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."jsirability  of  Separating  Domes- 

nd  Commercial   Uses   in   Re- 

!  rting   Water    Consumption. 

.il  custom   in  this  country   in  re- 

:   consumption,  as  is  well  known, 

the   average    monthly    pumpage, 

ected    for    slippage,    by    the   total 

I   the  city.     Tlie  quotient  so  ob- 

1 11  out  as  the  per  capita  consump- 

r  in  the  city.     In  this  manner  all 

lt,   domestic,   public,   commercial, 

n,    loss    and   waste,    are    lumped 

/..-icriminately.      An    effort    should 

t,'  separate   the   reported   consunip- 

I    domestic    and    commercial    uses,    at 

ving  to  note  that  a  committee  has 

ted  by  the  .\merican  Waterworks 

:|  lull   for  the   purpose  of   determining, 

■j'ther  things,  the  amount  of  water  used 

ities    for  domestic    and    commer- 

-      When  this  information  is  col- 

wiii  throw  a  good  deal  of  light  on 

'ple.xing  problems  as  those  which  are 

d  with   meterage   and   the   rate  ques- 

ijnot  uncommon   for  .American   writers 

■are  the   high  per  capita  consumption 

r  in  this  country   with   the   relatively 

psumption    in     British    cities,    and    to 

^it  the  great  difference  apparently  ex- 

1  the  use  of  water  in  the  two  coun- 

i  part,  in  many  instances  a  large  part, 

I   great    difference    in    water    consump- 

:iccounted  for  by  the  fact  that  English 

ihowing  consumption  usually  give  only 

!  lestic    consumption,     while     .\nicrican 

■relate  to  the  total  consumption  which 

tarily  soread   over  the   entire   popula- 

l  arrive  at  a  m.ost  misleading  average. 

h  been   demonstrated   in  the   residence 

C;  of  our"  larger  cities,  time  and  again, 

t   use  of  water   for  domestic  purposes 

t  exceed   10  to  15  gals,   per  capita   in 

'    'istricts.     Meter  readings  show  that 


domestic  consumption  in  many  lirst-class  resi- 
dence districts  compare  favorably  with  the 
domestic  consumption  in  English  cities.  In 
many  of  our  cities  enough  water  is  used  for 
commercial  purposes  alone  to  give  the  city 
an  apparent  per  capita  consumption  of  oO 
^als.  per  day,  and  even  higher  in  some  in- 
stances. .\t  the  recent  convention  of  the 
American  Waterworks  .Association  water- 
works superintendents  from  various  cities 
east  of  the  Mississippi  River  stated  that  many 
cases  had  been  discovered  in  their  cities  in 
which  a  single  commercial  consumer  stole 
cnoiio'h  water  out  of  an  unmetered  fire  serv- 
ice connection  to  raise  the  apparent  average 
consumption  of  the  entire  city  several  gal- 
lons per  capita  per  day. 

The  American  custom  of  lumping  all  water 
uses  together  for  the  purposes  of  annual  re- 
ports makes  intelligent  comparisons  between 
various  cities  impossible.  Before  such  fig- 
ures are  of  any  use  whatever  they  must  be 
supplemented  with  so  many  explanations  that 
anv  convenience  apparently  arising  from  the 
average  consumption  for  all  purposes  through- 
out a  .given  city  becomes  of  little  importance. 

If  domestic  and  commercial  uses  of  water 
are  segregated  in  annual  reports,  all  water- 
works officials  will  be  furnished  a  basis  on 
which  intelligent  comparisons  may  be  drawn 
relative  to  the  legitimate  domestic  use  of 
water.  That  item  should  not  vary  widely  be- 
tween the  various  cities  and  is  the  first  point 
on  which  we  can  hope  to  find  substantial 
uniformity  in  the  quantity  of  water  which  it 
is  considered  necessary  to  supply. 


Vacation  Employment  for  Undergrad- 
uate Engineering  Students. 

Xow  that  the  long  vacation  season  is  at 
hand  undergraduate  engineering  students  will 
be  looking  around  for  something  to  do.  Prob- 
ably the  majority  of  students  will  return  to 
their  homes  as  a  matter  of  course,  yielding 
either    to    natural    impulses    in    that   direction. 
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or  responding  to  the  need  of  their  services 
at  home.  A  few  will  seek  employment  for 
the  purpose  of  obtainin.g  funds  with  which 
to  complete  their  academic  education.  To 
the  latter  class  we  wish  to  make  a  few  sug- 
gestions. 

Even  at  the  end  of  his  first  year  in  college 
the  student  should  secure  employment  in 
some  line  closely  allied  to  the  work  he  ex- 
pects to  take  up  after  graduation.  The  ad- 
vantages of  such  employment  are  many  and 
far  reaching.  To  begin  with,  the  young  man 
so  employed  may  find  out,  before  it  is  too 
late,  whether  or  not  he  is  fitted  for  the  work 
lie  plans  ultimately  to  take  up.  .\gain.  he  ac- 
quires a  practical  knowledge  of  things  con- 
cerning which  previously  he  has  had  only 
vague  and  inaccurate  impressions,  .\fter  a 
vacation  season  spent  in  this  manner  he 
returns  to  college,  sure  that  he  is 
on  the  "right  track."  His  studies  will  now 
mean  much  more  to  him  than  they  did  before. 
He  will  take  an  intelligent  interest  in  his 
work,  and  will  better  appreciate  the  course 
of  study  which  has  been  laid  out  for  him. 
His  observation  of  things  in  the  field  will 
enable  him  to  ask  intelligent  questions  in 
the  classroom  when  he  takes  up  the  study 
of  design. 

The  student  of  civil  engineering,  at  the  end 
of  his  first  year,  usually  considers  himself 
fortunate  if  he  can  obtain  a  position  on  a 
surveying  party  or  in  a  drafting  room.  If 
he  expects  to  follow  what  w'e  will  here  call 
the  "designing  side"  of  civil  engineering,  such 
a  position  is  just  the  place  for  him.  How- 
ever, if  he  has  a  liking  for  the  ''constructing 
side  "  of  engineering,  he  will  do  well  to  avoid 
the  surveying  party  and  the  drafting  room. 
In  that  case  he  should  work  on  some  con- 
strtiction  job,  preferably  as  time-keeper  dur- 
ing his  first  season,  but  as  a  laborer  if  neces- 
sary. .\n  ever-increasing  number  of  technical 
graduates  are  going  into  the  contracting  busi- 
ness, which  is  only  the  constructing  side  of 
engineering,  and  surely  there  is  room  for 
trained   men   in  that  field. 
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Dow    R.    Gwinn,    President    American 
Waterworks  Association. 

Dow  R.  Gwinn.  the  iiewlj-  elected  Presi- 
dent of  the  American  Waterworks  Associa- 
tion, is  President  and  Manager  of  the  Terre 
Haute  Waterworks  Co.,  of  Terre  Haute,  Ind. 
Mr.  Gwinn  was  elected  president  of  the  .Asso- 
ciation at  its  thirty-second  annual  convention, 
held  in  Louisville,  Ky.,  during  the  first  week 
of  June. 

Mr.  Gwinn  started  at  the  bottom  in  tlie 
waterworks  business.  His  first  employment 
in  a  waterworks  organization  was  secured 
with  the  water  company  at  Quincy,  111.,  in 
1882,  as  a  timekeeper  on  construction  work. 
He  remained  with  the  Quincy  Company  for 
nineteen  years.  During  that  time  he  occu- 
pied practically  every  position  in  the  organiza- 
tion in  turn.  Hi^;  experience  was 
not  limited  to  office  work,  but 
covered  all  the  field  operatioiT^  of 
construction  and  maintenance  as 
well.  On  construction  work, 
in  his  early  days  with  the 
company,  he  laid  water  mains. 
Later  he  had  charge  of  the 
construction  of  a  reservoir. 
His  most  important  work  at 
Quincy  was  an  experimental  study 
of  the  value  of  iron  as  a  coagu- 
lant. As  indicated,  Mr.  Gwinn 
worked  his  way  up  from  the  bot- 
tom in  the  Quincy  company,  and 
held  the  position  of  Superintend- 
ent of  that  organization  at  the 
time  he  was  offered  his  present 
position  with  the  Terre  Haute 
Waterworks   Co. 

The  subject  of  uniform  ac- 
counting is  one  in  which  Mr. 
Gwinn  always  has  taken  special 
interest.  He  was  a  member  of 
the  Committee  on  Uniform  .A.n- 
nual  Reports  and  Accounts  ap- 
pointed by  the  American  Water- 
works Association.  This  commit- 
tee at  a  conference,  and  by  means 
of  correspondence  with  represen- 
tatives of  the  United  States  Bu- 
reau of  the  Census,  New  England 
Waterworks  .Association,  Ameri- 
can .Association  of  Public  Ac- 
countants, the  Ohio  Bureau  of 
L'niforni  Public  Accounting  and 
others  interested  in  the  subject, 
drew  up  a  form  for  uniform  wa- 
terworks reports.  This  report 
was  made  at  the  Rochester  con- 
vention of  the  American  Water- 
works Association  in  June,  lOH, 
and  was  adopted  by  the  .Associa- 
tion at  the  recent  convention  held 
in  Louisville. 

The  scheme  of  uniform  ac- 
counts outlined  in  the  report  of 
this  committee  is  a  far  more 
complete  and  comprehensive  sys- 
tem than  any  previously  devised. 
The  scheme  is  adjustable  both 
to  laree  and  small  enterprises  and 
possesses  three  main  characteris- 
tics, namely:  (1)  The  financial 
data  are  so  classified  and  the  accounts  are 
so  arranged  that  they  provide  summaries 
of  results  or  conditions  along  such  fi.xed 
lines,  and  upon  such  basis,  that  intelligent 
comparisons  can  be  made  between  the 
summaries  of  different  fiscal  periods  and  be- 
tween those  of  similar  enterprises.  (2)  The 
accounts  are  arranged  so  as  to  show  the  three 
elements  of  the  total  cost:  demand  cost,  cus- 
tomer cost,  and  consumption  cost.  (.3)  The 
accounts  are  so  designated  as  to  make  the 
system  readily  understood  and  easily  applied. 
The  committee  worked  on  this  scheme  of  ac- 
counts for  several  years,  and  Mr.  Gwinn  took 
a  keen  interest  in  the  work,  but  he  gives  Mr. 
VV'ehr,  chairman  of  the  committee,  credit  for 
the  major  part  of  the  report. 


.Methods  of  keeping  down  operating  ex- 
penses in  the  properties  under  his  manage- 
ment, has  been  one  of  Mr.  Gwinn's  constant 
studies  as  a  waterworks  official.  While  regu- 
larly employed  by  the  Terre  Haute  Water- 
works Co.  "for  the  past  eleven  years,  he  has 
also  had  charge  of  a  string  of  waterworks 
properties  in  various  parts  of  the  country,  act- 
ing as  manager  for  the  Harris  Trust  and  Sav- 
ings Bank  Co.  of  Chicago,  and  others  finan- 
cially  interested. 

-At  the  time  Mr.  Gwinn  took  hold  of  the 
management  of  one  of  these  plants  it  was 
paying  (i")  cts.  out  of  every  dollar  of  its  reve- 
nue for  operating  expenses  and  taxes.  In  about 
two  years'  time  he  had  the  satisfaction  ot  see- 
ing this  figure  reduced  to  40  cts.  on  each  dol- 
lar  of    income.      The   gross    earnings   of    this 


water      motor 


washing     machine! 


bought    in    large    quantities 


Wh.: 


plant  were  doubled  in  about  si.x  years,  while 
at  the  same  time  the  increase  in  the  amount 
of  water  consumed  was  hardly  appreciable. 
.Acting  for  the  same  interests,  Mr.  Gwinn 
also  has  made  manv  examinations  of  water- 
works properties  in  all  parts  of  the  country 
in  connection  with  bond  issues. 

Mr.  Gwinn  was  a  pioneer  in  advertising 
to  build  up  the  waterworks  business.  -At 
times  the  Terre  Haute  Waterworks  Co.  has 
carried  as  much  as  two  pages  of  advertising. 
He  presented  a  paper  at  the  convention  of 
the  .Association  which  was  held  in  New  Or- 
leans  in   1910  on   the  subject. 

As  an  illustration  of  the  value  of  adver- 
tising in  building  up  the  business  of  a  water- 
works company,   Mr.   Gwinn   cites   the   use   of 


usually  can  be  bought  for  aboutfc  "' 
Where  the  consumer  is  supplied  b'l!,  t^^^' 
can,  ordinarily,  get  enough  water?  '" 
washmg  for  10  cts.  Customers  whj  "" 
a  first-class  water  motor  washiri' 
are  very  likely  to  keep  on  using  it  'i 
nues  while  small  for  each  consumerJ 


1  thrti 

Kb 


for  OIK 

lie  rev,. 

amounts  to  $.5.20  per  annumr'"Wrp  Tn ' 
machines  are  used  at  this  rate  the  cL  '  ' 
ings  of  the  water  company  are  1™?/^'.'' 
over  $5,000  per  annum.  The  pub' ,'? 
does  not  understand  the  value  of  '.5 
chmes,  and  in  order  to  bring  them  1  th  " 
tention  of  the  people  the  columns  o|hH  '' 
newspapers  should  be  used.  1      *" 

Again,    in    some   cities  where  sml  h™, 
are   built   by   the   mile,   and  cut  off' 
rooin     sections,     the 
man      does      not    provi 
rooms     or     even     kite! 
Mr.     Gwinn     has     lear  < 
by  keeping   the    advant. 
kitchen    sink  before    tin 
public,    the   real   estate 
fee!  the  demand  for  sin 
stall  them,   thereby  incri 
legitimate  use  of  water. 
Naturally,     the     aver 
knows  very  little  about  1 
W'Orks   business.     He  is 
regard  the  officials  of  w 
panies  as  robbers  and  tli 
of  municipal  plants  as  gr 
theory  which  Mr.  Gwinn 
acted  upon  is  that  whilt: 
works  manager  can  net 
customer  and  explain  al 
tails  of   the  waterworks 
he  can  buy  advertising  s; 
local   newspapers   and  s, 
information  over  the  entici.. 
Two  sayings  which  MGvt 
sometimes  uses,  illustrates    • 
tude  toward  the  public    1 
some    insight    to    his     c  1 
Both  are  familiar  to  all.    ' 
lates  to  flies,  molasses  anJ 
and  the  other  to  the  facr 
liteness  is  one    of    thf 
things  in  the  world." 

Mr.  Gwinn  has  been  a  ,; 
of  the  -Ainerican  Waterw-' 
sociatiou  for  many  years   t 
always  taken  an  active  [la  - 
presentation    and     discih 
technical  papers  before  tl  i 
elation.      The   paper  whii  ,11 
ably  has  attracted  more  ::niKi 
than  any  other  presented   \:«' 
was  the  one  read  at  VVa^  t! 
D._  C-,   four  years  ago  wli  ^ 
laiined  a  tabiilation  of  th '. 
rates -in    force   in    ilb    /' 
cities.     This  paper  still  t- < 
mand,  and  he  frequeutl)    ■ 
quests  for  copies  of  it. 

In   addition   to   his  nitHi- 
on     important     committer  -i 
Gwinn  has  held  the  five  viort.- 
dencies  of  the  .Association  Inm 
In  the  absence  of  Presidei  \I' 
ander   Milne  he  acted  as  chairman  at  '' 
cent  convention. 


The  driving  of  tunneis  at  a  great  ith 
usually  interfered  with  to  some  extents 
high  temperatures  encountered.    The  t(?« 
tures  encountered  in  tunnels  under  high  01  n 
tains    are    usually   considerably    greatc  iha" 
temperatures    recorded    in   tunnels  un(   dat 
countries   by    about   30   to  40  per  cent  The 
influence  of  water  on  the  temperature  s'^o 
considerable,  and  if  an  accurate  record:  the 
temperature  of  the  tunnel  is  kept  whillt"'" 
ing,  a  sudden  drop  in  temperature  willli""'- 
cated   when   approaching  water.     Such  P' 
caution  may  prevent  disaster  such  as  oirr- 
in  the  Loetschberg  Tunnel. 
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lelta  Dam  and  Storage  Reservoir 
supplying  Water  to  the  Rome 
jummit   Level.    New   York 
!        State  Barge  Canal. 

buted  by  Kniile  Low.  M.  Am.  Soc.  C.  IC. 
■Ident  Engineer,  Barge  Canal. 
I^tate  of  New  York  at  the  present  time 
gcd  in  improving  its  main  canal  sys- 
■/,  by  widening  and  deepening  the  prism 
rtion  of  the  same,  and,  second,  by  the 
:tion  of  new  portions,  generally  by  the 


and  the  valley  of  the  Mohawk  River  is  en- 
tered. The  valley  of  the  Mohawk  River  is 
traversed  to  near  the  mouth  of  the  river,  at 
its  junction  with  the  Hudson  River  at  Water- 
ford. 

The  Barge  Canal  is  really  a  canalization  of 
this  stream,  a  system  of  movable  dams  being 
used  between  Utica  and  Schenectady.  The 
falls  of  the  Mohawk  River  at  Cohoes  are 
passed  by  a  diversion  channel  to  the  north. 
.At  Troy  is  located  the  last  lock  and  from 
there  to  New  York,  there  is  the  tidal  naviga- 
tion of  the  I  Unison  River. 


supply  for  the  continuously  descending  canal 
as  far  cast  as  Three  River  Point,  north  of 
Syracuse,  augmented  by  the  flow  of  the  Clyde 
and  Seneca  Rivers  and  their  varioiis  tributa- 
ries. The  total  descent  in  this  section  is  210 
ft.,  in  a  distances  of  170  miles.  The  next 
section,  ascending  eastwards,  is  fairly  well 
supplied  by  the  Oneida  River,  Oneida  Lake 
and  the  Fish  and  Wood  Creek  water  sheds. 
The  rise  is  GO  ft.  between  Three  River  Point 
and  New  London,  the  length  of  the  section 
being  40  miles. 

On    account    of    the    natural    advantageous 


Fig.    1 — General    Construction    View   of    Delta    Dam,    New   York    State    Barge    Canal. 


[icn  of  streams,  the  Clyde,  Seneca, 
(and  Mohawk  rivers,  of  which  the  lat- 

e  most  important.  This  improvement 
jy  known  as  the   "Barge   Canal"'  com- 

he  Erie  Canal,  from  Buffalo  to  the 
(  River,  at  .Mbany,  3o0  miles ;  the 
1  lin  Canal,  from  Waterford  to  White- 

I  miles,  and  the  Oswego  Canal,  from 
stivers  to  Oswego,  23  miles.  The  im- 
« canal    will    have    a    channel    of    least 

f  7-5  ft.  at  the  bottom,  with  a  water 
ii  12  ft,:  in  rivers  and  lakes  it  will  be 
jid  deeper.  The  locks  are  328  ft.  long, 
'ide  and  12  ft.  deep,  allowing  the  pass- 
'  loats  of  about  2.000  tons  burden,  al- 
;,the  prism  is  only  snrlicient  for  boats 
y'  tons  burden,  hence  the  general  name 
emprovement,  "l,OOU-ton  Barge  Canal." 
;  itire  work  is  in  charge  and  under  the 
iji  of  the  Hon.  John  A,  Bensel  (late 
dit  of  the  American  Society  of  Civil 
jrs),  State  Engineer,  to  whom  the 
r;  indebted  for  many  of  the  data  con- 
li  this  article, 

iSCRlPTIOX    OF    THE    ERIE    C.^N.\L. 

!  ling  at  Buffalo,  tlie  Niagara  Ship  Ca- 
ibe  used  to  its  junction  w-ith  the  Niag- 
iar  at  Black  Rock,  then  the  Niagara 
'  Tonawanda,  thence  the  route  is  across 
ti  of  level  country  to  Lockport,  usvjig 
t  f  Tonawanda  Creek.     .At  Lockport  the 

-sses  a  break  known  to  geologists  as 
':agara  escarpment" — a  cliff  60  ft.  in 
tt  this  point.  From  Lockport  the  ca- 
V  pass  to  Rochester  in  a  single  level 
miles  long ;  then  it  crosses  the  Gene- 
t  T  south  of  this  city,  continuing  east- 

llowing  tributaries  of  the  Clyde  River 
i  yra.     t'p  to  this  point  the  new  canal 

largely  the  same  as  that  of  the  present 
Cial,  the  greatest  deviation  being  made 
sig  Rochester. 

5')f  Lyons,  the  old  canal  will  not  be 
e'  the  new  location  following  generally 
"i  r  channels,  that  of  the  Clyde  River 
•  nction  with  the  Seneca  River  at  Mon- 

II  and  that  of  the  latter  river  to  Three 
r'oint,  the  junction  of  the  Seneca  and 
ci  Rivers,  which  together  form  the  Os- 
',  :hen  following  the  Oneida  River  cross- 
C'ida  Lake,  traversing  the  valley  of 
•i  reek,  the  summit  at   Rome  is  crossed 


W.\TER    SUPPLY. 

One  of  the  problems  connected  witli  the 
construction  of  the  Barge  Canal  is  that  of 
an  adequate  water  supply.  Owing  to  the  large 
cross-sectional  area  of  the  normal  canal  prism, 
which  has  a  bottom  width  of  7.5  ft.,  depth  of 
water  of  12  ft.  and  a  normal  water  surface 
of  123  ft,,  givin.g  the  water  prism  a  sectional 
area   of    1,188    sq.    ft.,    a   very    moderate    cur- 


Fig.   2 — Map    Showing    Delta    Reservoir, 
Drainage    Basin    and    Tributary    Country. 


rent  in  the  canal  necessitates  a  large  volume 
of  water  for  its  filling  and  maintenance  of 
navigation. 

.•\t  Buffalo  the  available  supply  from  Lake 
Erie  is  practically  unlimited,  the  Niagara  Riv- 
er- being  tapped   at    Tonawanda,    furnishes   a 


conditions,  the  water  supply  of  the  canal  be- 
tween ButTalo  and  New  London,  a  distance  of 
about  210  miles,  present^;  no  serious  dilticulty. 
Next  is  the  Rome  summit  level,  lii  miles  long, 
extending  from  New  London  (7  miles  west 
of  Rome)  to  Oriskany  (8  miles  east  of  Rome ) 
the  water  surface  elevation  is  420  ft.  A.  T.  In 
this  region  there  are  no  large  streams,  and 
hence  the  summit  level  must  necessarily  be 
supplied  from  a  number  of  sources  with  ar- 
tificial storage  in  order  to  obtain  the  requisite 
quantity  of  water,  which  is  nearly  twice  as 
large  as  would  be  needed  for  an  equal  length 
of  canal  extending  in  only  one  direction,  since 
water  for  leakage  and  lockage  is  drawn  at 
each  end  of  the  summit  level. 

The  insurance  of  an  ample  supply  to  this 
portion  of  the  canal  was  therefore  of  special 
importance,  and  after  a  thorough  study  of 
the  problem  its  most  economical  solution  was 
found  in  the  construction  of  two  large  stor- 
age reservoirs  on  streams  within  compara- 
tively easy  reach.  One  of  the  sources  now 
being  developed  is  the  Delta  reservoir  in  the 
valley  of  the  upper  Mohaw-k  River,  about  5 
miles  north  of  the  city  of  Rome.  It  derives 
its  name  from  the  village  of  Delta,  which  has 
been  wiped  out  of  existence  by  the  construc- 
tion of  the  reservoir.  A  short,  rocky  gorge, 
with  broad  flats  for  a  long  distance  above, 
affords  here  an  excellent  site  for  a  dam  and 
reservoir  of  great  caiiacity.  The  drainage  area 
above  this  point  is  about  140  square  miles;  ex- 
tending along  the  east  branch  of  the  Mohawk 
River  to  Mohawk  Mill  and  along  the  Lansing 
Kill  to  within  two  miles  of  Boonville.  (See 
Fig.  2.) 

The  Delta  reservoir  site  was  thoroughly  dis- 
cussed in  the  well  known  Barge  Canal  Report 
of  1901,  and  from  observations  taken  and  com- 
putations made,  it  was  found  that  the  total 
minimum  yield  in  cubic  feet  per  day  would 
be  11,002,000,  while  the  minimum  quantity 
available  for  canal  purposes,  would  be  8,- 
100,000  cu.  ft.  per  day,  the  difference,  about 
3,000,000  cu.  ft.,  being  allowed  to  run  down 
the  river  below  the  head  of  the  feeder. 

.An  estimate  of  cost  for  a  dam  at  thi=  place 
will  also  he  found  in  the  report  just  incr  ■ 
tioned.  The  estimate  was  based  on  building 
a  main  dam.  0"  ft.  liigh  to  spillway  level:  the 
reconstruction  of  about  l..>3  miles  of  the  Black 
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iivt-r  Canal;  the  replacing  of  six  locks  of  l(i 
t.  lift  each  by  three  combined  locks  of  '.'O 
t.  lift.  and.  finally,  the  building  of  a  new 
ffiieduct  across  the  river  below  the  dam. 
~he  dam  was  to  be  formed  entirely  of  rria- 
onry.  with  a  roadway  on  its  crest. -the  over- 
low  portion  300  ft.  in  length  being  crossed 
y  a  substantial  steel  bridge  of  two  spans, 
"he   following  was  the  estimate  of  cost : 

Iain  dam   $    471. ST,', 

Vater  cushion   dam   at   toe 7.57S 

'learing  and   new  highways •If].4."i0 

^and   and    damages,    reservoir .'.OS.700 

telocation,  Btack   River  canal 157,380 

^and   for  ne^'  channel ZJAM} 

Engineering    and    contingencies,    about 
10  per  cent ]l!',017 

Total    $1,308,000 

This  gave  a  cost  per  1,000.000  cu.   ft.  mini- 
lum  uniform  daily  discharge  of  $7!t"i!Ki. 
The  bed  of  the  Mohawk  River,  or  the  thal- 


were  not  entered  into  until  .\pril  and  May  of 
the  following  year.  The  first  actual  work  of 
construction  was  performed  on  April  24.  Iflflo. 
at  Fort  Miller,  in  openin.g  a  temporary  canal 
on  the  Champlain  section.  The  first  work  on 
the  main  channel  was  done  at  Waterford,  Erie 
canal,  June  7.  190-5. 

Coincident  with  the  engineering  work  on 
the  canal  prism  itself,  the  subject  of  building 
suitable  storage  reservoirs  for  the  Rome  sum- 
mit level  engrossed  immediate  attention.  Ear- 
lier surveys  demonstrated  the  fact  that  there 
were  two  ideal  locations  for  these  storage 
reservoirs,  namely,  one  at  Delta  in  the  Mo- 
hawk River,  and  the  other  at  Hinckley  on 
West  Canada  Creek.  The  sites  having  been 
established,  the  necessary  engineering  opera- 
tions were  begun  on  the  Delta  dam  and  reser- 
voir May  20.  1005.  The  reservoir  site  being 
at   some   distance   from   the  canal   it  was  nec- 


The    eastern    wall    of   the   basin,  L„  ,, 
base  of  which  the  river  flows,  rises' pLl', 
ly  and  attains  in  places  an  almost  ntLLi„ 
lar  height  of  100  ft.     This  bluff,  corK   '• 
the  prevailing  Hudson  River  shale  a  schh 
is  known  locally  as  the  "Palisades."  fh.i, 
sin  is  undoubtedly  the  site  of  an  an  nt  o] 
cial    lake.      This    lake   overflowed,  aLemf 
at  the  site  of  the  '■Palisades"  before  t"ore^ 
was  formed  and  gradually  trenched    erofcl 
the   gorge,    in    the    manner   that  the< 
and    Genesee    Rivers    gorges   have  1 


lagar, 
11  prii 


duced.  Excavations  for  the  dam  dilosfj  , 
buried  gorge,  or  depression,  in  the  tk  s,,,' 
face,  about  25  ft.  deeper  than  themck  i'l 
the  river  bottom,  and  excavations  forL  mere 
of  the  aqueduct  below  the  end  of  t  ■■p-,|; 
sades"  uncovered  steep  buried  leis  anil 
pot  holes,  one  of  these  apparently  abft  15  f; 
in    diameter    and   of    Ereat   depth.     iuliU^,' 


Tew  Path  :■  El 501 5 
Embonlirnc- 


r-'fi'rofite  of  Drivewou.Dom  to  La 
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Fig.    3 — General    Plan    Showing    Structures  of    Delta    Reservoir    and    Barge    Canal. 


Nt%  of  the  valley,  being  occupied  by  the  Barge 
Zanal,  east  of  Utica,  to  near  Waterford.  no 
lifificulties  as  to  a  sufficient  water  supply  are 
;ncountered  in  this  section,  especially  as  the 
Irainage  gradually  increases,  numerous  large 
Tibutaries  entering  the  Mohawk  River  be- 
ween  the  points  mentioned. 

IWRCE    C^NAL    IMPROVEMENT    .MTHQRIZEP. 

The  legislature  of  1003  enacted  a  law  (Chap- 
;er  147)  which,  after  approval  by  the  people 
Df  the  State  at  the  ensuing  general  election, 
authorized  the  enlargement  of  the  Erie,  Cham- 
plain  and  Oswego  Canals  to  certain  specified 
Jimensions,  an  undertaking  generaly  known 
as  the  "Barge  Canal."  Within  a  short  time 
after  the  ratification  of  this  referendum  the 
work  of  organizing  an  engineering  force  and 
of  making  surveys  and  plans  was  begun.  In 
December.  1904.  the  first  bids  were  opened, 
but  owing  to  legal  complications,  the  contracts 


essary  before  beginning  the  topographical  sur- 
veys to  run  precise  levels  and  establish  bench 
marks  for  connecting  the  surveys  with  the 
Barge  Canal  datum.  In  general  the  topo- 
graphic surveys  were  made  by  the  stadia  meth- 
od and  sufficient  points  located  for  interpolat- 
ing and  drawing  2  ft.  contours  on  the  maps. 
In  addition  all  artificial  features,  such  as  high- 
ways, property  lines.  .  fence?  and  buildings 
were   carefully   located. 

The  nature  of  the  foundation  of  the  dam 
site  was  thoroughly  investigated  by  numerous 
wash  and  calyx  drill  borings,  in  addition  to 
rod   soundings  and  test  pits. 

DESCRIPTION     OF    RESERVOIR     SITE. 

The  Delta  reservoir  occupies  a  basin  formed 
by  the  enlargement  of  the  valley  of  the  Mo- 
hawk River  just  above  a  rock-walled  gorge, 
which  is  about  (iOO  ft.  wide  at  the  valley  level 
at  the  site  of  the  dam. 


these  evidences  of  violent  water  actior    ■ 
depths  simply  luark   the  receding  li;i-< 
overflow    from   the  old   lake,  as  the  e  pi  K 
water   cut   its   way   back    farther  and    'tl'f 
into  the  southern'  slope. 

The  reservoir  covers  an  area  of  4%  ii' 
miles,  when   the  water  stands  at  the  c  t 
the    (lam.    the    elevation    of    which  is    • 
above  tide.     This  elevation  was  fixed  b)  ' 
sire  to  avoid  serious  incursions  upon  tbar 
and   attractive  village   of   Westernville    ' 
head    of   the    reservoir,   the   waters  of  nidi 
will  even  now  lave  the  ''back  yards"  oiomf 
of  the  dwellings.     About  4.8  square  m  >  ^'t 
land   was   acquired  by  the   State,  in  Off  '"J 
provide     margins    around    the    reservoi     11 
has   a    capacitv   of   about   2.750,000,000     .!'■ 
at  crest  level,  and  at  maximum  probabhvn 
water-elevation    5.54-of   3.2.57,000,000  i  •  '  • 
The   maximum    water   depth  at  the  dai»'» 
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tut  70   ft.,   while   the   aieragc   depth  of 

ole  extent  will  be  about  23  ft.     As  pre- 

•   stated    the    reservoir    wipes    out    the 

of  Delta  and  extends  northerly  to  the 

of  Westernville,  submerging,  however. 

few  houses  on  the  outskirts  of  the  lat- 

1  all  some  205  buildings,  including  about 

|;llinRS,  will  be  removed   from   the  site. 

.  tive    miles   of    highways    will    be    sub- 

11.     These   will    be    replaced,   as    far   as 

'irv,  by  new  highways  located  above  the 

ater  line.     The  reservoir  will  also  sub- 

)two  cemeteries  and  several  private  bury- 

Is.  the  bodies  of  which  will  be  removed 

[ried  outside  the  limits  of  the  reservoir. 

4  reservoir  will  be  of  great  value  in  reg- 

the  flow  of  the  Mohawk  River  below 

Iti.   The  present  low-water  flow  is  from 

'■■'  -11.  ft.  per  second  and  the  ma.ximuui 

irge  of  which  there  is  a  record  is 

cu.  ft.  per  second      It  is  estimated 

I 'hen  the  dam  has  been  constructed  and 


the  relocation  (,i  l.:i  miles  oi  the  Black  River 
Canal,  with  fovir  locks  and  aqueduct  over  the 
Mohawk  River,  highway  and  bridge  changes 
is  Mr.  .\rtliur  McMulIeii,  the  contract  for  all 
the  above  described  work  having  been  award- 
ed him  in  October.  U'08.  The  State  Engineer's 
estimate  for  the  work  was  $l,Ol4.-J2-">  and 
twelve  bids  wore  received  from  contracting 
linns,  ranging  in  amount  from  $!>0-j,34T,  the 
lowest  to  S1.082.7.J0.  the  highest.  The  total 
amount  of  work  done  by  the  successful  con- 
tractor to  Nov.  1,  IDII,  was  S."*2.').:5'W,  the  work 
being  Sfi.!'  per  cent  done.  The  State  Engi- 
neer's estimate  and  the  contractor's  bid  for 
each  and  every  item,  unit  prices  and  total 
amounts  are  given  in  Table  1  . 

THE   D.\.M. 

I  he  plan  of  the  dam  and  appertaining  struc- 
tures i^  shown  by  Fig.  :!.  The  axis  of  the 
dam  lies  slightly  northwest  and  southeast,  the 
loursc  of  the   Mohawk  River,  at  the  place  of 


pipes,  h'aving  a  combined  capacity  of  3,300  cu 
ft.  per  second,  with  water  in  the  reservoir 
standing  at  the  crest  of  the  dam.  The  gov- 
erning requirements  in  designing  these  pipes 
was  to  provide  a  sutficient  discharging  capac- 
ity to  regulate  the  flow,  in  time  of  summer 
floods,  to  a  maximum  of  2,.500  cu.  ft.  pet 
second,  it  being  estimated  that  about  -500  cu 
ft.  per  second  might  pass  into  the  river  be- 
tween the  dam  and  tlie  point  where  the  rivei 
will  enter  the  Barge  Canal,  and  3,000  cu.  ft 
per  second  being  considered  the  maximum  rate 
of  flow  which  should  be  allowed  to  pass  intc 
the  canal  at  Rome  during  the  navigation  sea- 
son. Each  discharge  pipe  will  be  provided 
with  a  .^x-j-ft.  rectangular  sluice-gate  at  it; 
upper  end  and  a  \i-\n.  gate-valve  at  its  lowei 
end.  Above  the  sluice  gates,  in  the  uppei 
gate  chamber,  stop  planks  are  provided  foi 
use  in  cases  of  emergency. 

.^s  the  reservoir  submerged  about  two  milei 
of  the  existing  Black  River  Canal,  it  was  nee- 
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Fig.  ^1 — Plan,   Elevation   and   Sections  of    Delta    Dan 


Ites  are  properly  regulated,  the  reser- 
I  ill  limit  all  summer  floods  to  about 
)u.  ft.  per  second,  it  being  assumed  that 
iervoir  will  be  kept  practically  empty 
I  the  winter  months.  However,  in  case 
'iisregulation  of  the  gates  of  the  reser- 

ie  maximum  flood  which  could  pass  over 
m  would  be  about  5,600  cu.  ft.  per 
as  compared  with  8.20()  cu.  ft.  per  sec- 
le  amount  at  present,  before  the  res- 
■  is  constructed.  This  regulation  will 
itcdly  save  considerable  damage  to  prop- 
,  ot  only  by  affording  a  more  uniform 
rill  of  flow,  but  by  reducing  flood  heights, 
tiding  ice,  and  preventing  ice  jams  and 

she  reservoir   will   submerge   about   two 

^)f  the    existing   Black    River    Canal,    it 

cessary  to  relocate  this  portion  of  the 

» Further  details  concerning  this  change 

found  further  on. 

lETTING    OF    C0XTR.\Cr. 

t  contractor  for  the  construction  ot   the 

::  reservoir,    including    the    clearing    of 

;.  the  construction   of  the   Delta   dam. 


crossing,  is  southwest.  The  length  of  the 
dam  at  the  elevation  of  the  original  earth 
surface  is  about  GOO  ft.,  while  the  total  length 
on  top,  including  the  spillway,  is  1,010  ft. 
This  spillway  is  300  ft.  long,  and  its  crest 
elevation  is  -J-JO  ft.  A.  T.  The  portion  of  the 
dam  adjoining  the  spillway  on  the  west  is 
32.J  ft.  long  and  the  top  elevation  is  -S-DS  ft. 
.\.  T.,  or  8  ft.  higher  than  the  spillway,  and  4 
ft.  above  flood  level.  The  eastern  .secticni  of 
the  dam  is  the  same  elevation,  but  38.5  ft.  long. 
The  height  of  the  dam,  between  the  lowest 
foundation  (not  including  the  cut-off  wall, 
which  is  8  ft.  deep)  and  the  crest  is  100  ft. 
The  thickness  of  the  top  of  the  spillway  is 
13  ft.  and  that  of  the  two  adjoining  portions 
7%  ft.,  while  at  elevation  480  A.  T.  or  70  ft. 
below  the  crest  of  the  spillway,  the  thickness 
is  .51   ft. 

The  water  passing  over  the  spillway  falls 
into  a  pool  below,  which  acts  as  a  water 
cushion  and  breaks  the  force  of  the  fall.  The 
minimum  depth  of  the  w-ater  in  this  pool  is 
10  ft.  A  gate-house,  east  of  the  spillway,  is 
proviided  with   four  60-in.  cast-iron  discharge 


essary  to  relocate  the  portion  between  a  poin 
a  few  hundred  feet  below  lock  No.  7  and  ; 
point  a  few  hundred  feet  above  lock  No.  12 
These  seven  existing  locks  will  be  submerge< 
or  abandoned.  Four  new  locks  will  be  usei 
in  the  relocated  line,  one,  with  a  lift  of  12. 
ft.,  being  in  the  bed  of  the  existing  canal  a 
the  beginning  of  the  new  channel.  At  th 
southern  end  of  the  reservoir  site  the  presen 
canal  runs  on  the  west  side  of  the  river.  Th 
new  waterway  will  extend  across  the  rive 
valley  and  by  a  flight  of  three  combined  lock 
of  20.(5  ft.  lift  each,  located  southeast  of  th 
dam,  it  will  ascend  the  east  bank  of  the  rive 
and  skirt  the  east  shore  of  the  re.servoir  to  ; 
junction  with  the  old  canal.  The  new  cana 
will  cross  the  river  some  400  ft.  south  of  th 
dam.  on  a  reinforced  concrete  aqueduct  abou 
20-5  ft.  long,  resting  on  two  abutments  and  fiv 
piers. 

The  existing  highway  bridge  over  the  rive 
near  lock  No.  7  will  be  moved  downstrean 
some  30  ft.,  raised  about  12  ft.  in  eleva 
tion  and  placed  on  new  abutments.  / 
new    steel    highway    bridge    will    be    placec 
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across  the  canal  just  above  the  proposed  new 
lock  No.  7.  A  new  highway  will  be  con- 
structed from  the  end  of  this  bridge,  joining 
the  existing  highway  a  few  hundred  feet 
north. 

DESIGN    OF   D.\M. 

Many  studies  and  computations  were  made 
before   deciding   on    the   profile   of    the    Delta 
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Fig. 


5 — Diagram       Showing       Lines      of 
Pressure    in    Delta   Dam. 


Jam,  and  indeed  the  rem  forced  concrete  type 
3f  structure  was  at  one  time  considered.  One 
study  proposed  a  spillway  with  deep  steps,  to 
]e  made  of  concrete  block  facing  and  intended 
:o  break  the  force  and  velocity  of  the  descend- 
ng  sheet  of  water.  Another  rejected  study 
provided  for  carrying  a  highway  across  the 
op  of  the  structure,  and  even  a  scheme  for 
:arrying  the  Black  River  Canal  across  in  a 
similar  manner  was  considered.  For  the  ahne- 
nent  of  the  dam,  a  curve  of  800  ft.  radius 
vas  at  first  considered  because  of  the  im- 
jroved  appearance  as  well  as  on  account  of 
ninor  theoretical  advantages,  although  no 
bought  of  allowing  for  arcli  action  in.  so  long 
I  structure  relative  to  its  height  was  enter- 
ained.  While  in  all  cases  it  is  possible  to 
•each  a  rock  foundation,  the  design  of  the 
lam  and  appertaining  structures  was  influ- 
■nced  throughout  by  one  fundamental  diffi- 
:ulty,  namely,  the  character  of  the  geological 
ormation,  which  is  the  Hudson  River  shale 
md  schist.  The  face  of  the  palisades  and  the 
ock  lying  near  the  surface  on  the  higher 
?round  is  badly  disintegrated  and,  though 
led  rock  uncovered  in  the  valley,  most  of 
vliich  has  been  buried  deeper  and  better  pro- 
ected  from  atmospheric  agencies,  appears 
irm  and  well  preserved,  still  the  best  of  it 
nay  be  excavated  with  picks  and  wedges  and 
urfaces  or  fragments  e.xposed  to  the  air  dis- 
ntegrate  rapidly  and  completely.  This  geo- 
ogical  formation  is  characteristic  of  the  Hud- 
on  and  Mohawk  River  valleys,  extending 
roni   Newberg  to  I.ake  Ontario  at  Pulaski. 

Fortunately  north  of  the  dam  site  there  is 
nother  geological  formation,  that  of  the  Cal- 
iferous  Trenton  limestone,  which  furnished 
n  excellent  building  material  for  the  dam 
nd  other  structures. 

In  the  design  adopted  the  resultant  under 
irobable  conditions  falls  safely  within  the 
niddle  third  of  the  base.  With  upward  water 
■ressure  it  falls  slightly  outside  the  middle 
bird  and  deviates  still  further  if  its  action 
which  should  be  obviated  by  proper  regula- 
ion)  is  included.    Fig.  5. 

The  alinement  of  the  adopted  dam  is 
traight  and  the  dam  is  designed  to  be  car- 
ied  at  least  G  ft.  into  rock  and  to  be  built  in 
ections  generally  30  ft.  long,  separated  by 
xpansion  joints  having  vertical  keywavs,  Fie. 
,  V-shaped  in  sections,  and  covering  from  2h 
3  40  per  cent  of  the  cross-section  area,  while 
itercepting  drains,  formed  in  the  masonry 
ust    beneath    the    downstream    face     conduct 


T.4BLE   I— ENGINEER'S  ESTIMATES  AND  BUILDING  PRICES  FOR  DELTA 


Item.  Measure. 

Clearing    lump   sum 

(.;rul)bing     cu.  yds. 

Excavation     cu.  yds. 

Sheeting  and   bracing. ..  .M.  ft.  B.  M. 

Channeling     sq.  ft. 

Forming    embankment cu.  yds. 

Lining    cu.  yds. 

Puddle     cu.  yds. 

Sawed  lumber   M.  ft.  B.  M. 

Round  timber  bracing lin.  ft. 

Foundation  piles  lin.  ft. 

2nd  class  concrete cu.  yds. 

Reinforced  concrete   cu.  yds. 

C>'clopean    masonry    cu.  yds. 

Slope  wall  in  mortar cu.  yds. 

Slope  wall,  dry cu.  yds. 

Wash- wall   cu.  yds. 

L'4-in.   stone  paving sq.  yds. 

1st  class  stone  paving sq.  yds." 

2nd  class  stone  paving sq.  yds. 

Cobblestone  paving  sq.  yds. 

1st   class   riprap cu.  yds. 

2nd   class  riprap cu.  yds. 

3rd   class    riprap cu.  yds. 

4th  class   riprap cu.  "yds. 

Iron   pipe   specials lbs. 

Structural  steel   lbs. 

J.Ietal  reinforcement   lbs. 

Wrought  iron   lbs. 

Steel  castings  lbs. 

Iron    castings,    plain lbs. 

Iron  eastings,  machined lbs. 

Bronze    castings    lbs. 

Metal   in    Iock-\'alves lbs. 

Wooden    fence    lin.  ft. 

\\'rought  iron  pipe  railing lin.  ft. 

Drilling  bolt   holes   in   rock.  ..  .lin.  ft. 

Capstans    each 

Superstructure,    upper  gate 

chamber    lump  sum 

Sluice  gate,  valves,  pipes, 

etc lump  sum 

Cofferdams,  pumping,  etc. .lump  sum 
Raising  highway  bridge.  . .  .lump  sum 
Maintain'g  highway  traffic. (ump  sum 
Maintaining    navigation  . . .  .lump  sum 

Deduct — 
For  brid,ge  superstructui'e.. lump  sum 
For  buiMings    lump  sum 


Quantity. 


6,600 

346,000 

20 

25,200 

160,600 

440 

820 

1,000 

820 

19,100 

927 

85,400 

80 

SO 

340 

2,520 

640 

1,460 

50 

60 

40 

1.180 

200 

290.000 

78,28(1 

52,771) 

5,200 

40 

34,000 

81,400 

920 

5,700 

2,300 

1,580 

900 

2 


Engineer's 

Price. 

$  0,000.00     t 

.40 

.65 
60.00 

.18 

.15 

1.50 

1.50 

60.00 

.25 

.50 
7.50 
10.00 
6.25 
5.00 
3.50 
2.00 
2.50 
2.50 
2.00 
1.00 
3.00 
2.75 
2.50 
2.00 

.021/0 

.05 

.04 

.07 

.05^4 

.041/. 

.OS 

.50 

.10 

.22 
1.00 

.60 
50.00 

2,550.00 

8,600.00 

19,000.00 

150.00 

650.00 

250.00 


Estimate. 

Amount. 

9,000.00 

2,640.00 

224,900.00 

1,200.00 

4,536.00 

24,090.00 

660.00 

1,230.00 

1,620.00 

250.00 

410.00 

143,250.00 

9,270,00 

533,750.00 

400.00 

280.00 

680.00 

6,300.0  I 

1.600.00 

2,920.00 

.iu.ua 

180.00 

110.00 

2,950.00 

400.00 

7,250.00 

3,914.00 

2.110.80 

364.00 

2.20 

1,530.00 

6,512.00 

460.00 

570.00 

506.00 

1,580.00 

540.00 

100.00 

2,550.00 

8,600.00 

l9.ono.oo 

150.00 

650.00 

250.00 


I 'AM.    1 

1^-  }> 


Price. 

^,o00.00 
.40 
.6,,  t 
60.00  ■ 


Amount 

2,640.00 

24.SO0.00 

"20'  i':*"* 

f„\      200.00 

10  no  '^5''«M)» 

35S    «!■!« 
2.01J 

2.50 
2.50 
2.00 
1.00 
3.00 


«80,0(> 

f.,:;iln  .III 

0,00 


14, 


65.00 
725.00 


$1,029,315.00 


14,790.00 


2.7S 
2.50 
2.0ft 
.025 
.05 
.04 
.07 

.05:-. 

.045 
.08 
.60 
.10 
.22 
1.00 
.60 

50.00 

2.550.00 

8.600.00 

4,000.0ft 

150.00 

C50.00 

250.00 


6.5.00 
725.00 


Ht"Xi 


'..'-".(If! 

2.11i).si) 

:  .'(1 
l:.;ii  nf, 
6;':, 10 

":» m 

.'tO.M 

?,':'I),01 
5,f«?.ll« 
(.III  «.i)0 

:.-ii,0(i 

6"(1,« 
rsn.On 


Total 


Engineer's    estimate    

Arthur  McMullen,    Contractor 


$1,014,525.00 

Summarizing  we  have  the  following : 


■  OK,- 

If  ■ 


han 


Section  [>D 
Area  of  Key  ways  tobebefivetn 
£5%  &40%  OS  shown 
Key-ways  to  be  Built  at  joints  of 
all  Concrete  Structures 


Fig.  6 — Details  of  Construction   Joints    and    Drains,    Delta   Dam. 


any  water  which  may  percolate  through  the 
joint,  to  an  outlet  below  ground.  The  dam  is 
thus  one  of  the  first  structures  of  its  size  to 


be  built  with  expansion  joints.  For  ae't 
effect  a  frieze  of  arches  was  introduce  0 
Jerneath  the  coping  on  the  downstreanw 


:iy,  191-'- 
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of  the  sections  on  either  side  of  the 
and  similarly  around  the  superstruc- 

the  gate  house.  The  tju-in.  cast  iron 
jje  pipes  mentioned  above  were  chosen 
,  merous  studies  of  sizes  and  combina- 
'  meet  the  requirements,  and  the  co- 
I'of  discharge  was  then  carefully  com- 
'In  providing  one  pipe  more  than  the 
iequirements  and  in  the  triple  control 
^.luice  gates,  valves  and  stop  planks  in 
I  gate  chambers,  every  emergency  is 
I  to  have  been  forestalled, 
[itecting  the  foundations  from  the  out- 
\  these  discharge  pipes,  the  precaution 
Jdopted  consisted  of  a  concrete  basin 
jo  ft.  square,  in  passing  through  which 
ir  its  auxiliary  spillway  the  velocity  of 
ilowing  water  is  greatly  reduced.  The 
;;  from  the  reservoir,  which  in  the  driest 

estimated  to  be  about  188  cu.   ft.  per 

['will  follow  the  natural  channel  of  the 

;  River  down  to  the  point   where  the 

j'anal  crosses  the   river  at   Rome.     In 

i  minimum  flow  the  greater  portion  of 


:    rce  of  men  was  early  put  to  work  cutting 
■le^.same   for  uses  nf   construction. 

Fig.  7  is  a  comprehensive  plan  of  the  con- 
.-truction  plant,  showing  also  the  outlines  of 
the  various  contemplated  structures.  A  main 
service  track,  l.o.jo  ft.  long,  extends  along  the 
tow  path  of  the  Black  River  Canal,  660  ft. 
above  the  dam.  and  P'ilO  ft.  below,  or  between 
the  cement  storage  shed  and  the  north  and  the 
site  of  the  new  lock  Xo.  7,  at  the  south.  Lead- 
ing from  this  main  track  are  two  double- 
track  spur  lines,  resting  on  pile  bents,  and  laid 
par.Tllel  to  the  dam  outside  of  the  excavation 
limits,  one  along  the  upper  face  and  one  along 
the  lower  face.  Leading  from  one  of  the 
tracks  of  the  upper  spur  is  a  track  to  the 
spoil  area  above  the  dam.  A  portion  of  the 
lower  spur  line  is  only  single  track  partly 
within  the  limit-;  of  the  timber  crib  cofferdam 
extending  into  ilie  Mohawk  River. 

The  lower  spur  line  next  crosses  the  Mo- 
hawk River  (single  track)  on  a  stringer 
bridge,  supported  by  three  timber  crib  piers 
built  in  tlie  river  channel.    .After  crossing  the 


toms  of  which  were  kept  from  1  to  2  ft.  above 
the  intended  foundation  grade,  the  blasted 
material  being  shoveled  or  placed  in  wooden 
steel-lined  skips,  hoisted  and  deposited  by  the 
derricks  into  side  dump  cars,  the  same  as 
the  earth  excavation  and  similarly  disposed. 
The  rock  drilling  in  the  dam  foundation  be- 
gan on  May  13,  1909,  and  thoiigh  the  rock 
was  so  soft  and  seamy  as  to  require  great  care 
in  the  use  of  explosives  in  order  to  prevent 
unnecessary  excavation,  the  seams  are  usually 
tight  and  the  small  amoimt  of  water  issuing 
from  the  rock  inside  the  cofferdam  was  easily 
conlined  to  a  few  box  drains  buried  in  the  ma- 
sonry and  leading  to  the  main  sump.  This 
was  also  boxed  over  and  buried,  but  drained 
by  means  of  a  suction  pipe  carried  up  with  the 
masonry  and  designed  with  other  pipes  to 
serve  later  on  for  filling  the  drain  and  sump 
with  cement  grout. 

The  plan  of  the  construction  plant.  Fig.  7, 
shows  the  cofferdam  nientioned  above  (in  the 
bed  of  the  Mohawk  River).  It  is  a  timber 
crib  structure,  puddled  with  clay,  and  occupies 


Plan   of   Delta    Dam   Work      Location    of   Construction    Plant. 


awk  River  supply  will  there  be  taken 
Barge  Canal  very  much  as  it  is  now 

',  into  the  Erie  Canal.  However, 
water  will  always  be  allowed  to  flow 
e  river  channel   below   Rome  to  sup- 

Sultural  or  other  necessary  uses,  to  a 

iHere   the   river    is   sufficiently    replen- 

j'm  natural  sources. 

'     METHODS  OF  COXSTRUCTIOX. 

Utter  the  letting  of  the  contract,  active 

lis  for  prosecutmg  vigorouslv  the  work 

l-nn  towards  the  end  of  the  year,  1908, 

sontractor,  Mr.  Arthur  McMuIlen,  the 

irk  being  the  excavation   at   the  west 

;  he  dam  site,  the  material  being  used 

■  iiilding  of  a  link  of  construction   or 

(■ailroad,  3  ft.  gage,  extending  660  ft. 

|e  tow  path  of  the  Black  River  Canal. 

e  upper  face  of  the  dam.     During  the 

>  winter    of    1908-1909,    work    on    the 

i  rack  system,  to  serve   for  the  trans- 

i  of  excavated   materials  and  the  de- 

f   building    materials    was    continued. 

buildings    were    also    erected    at    the 

le.     The  contract   allows   the   use   of 

ing  timber  and  wood  on  the  reservoir 

:  he  contractor   free   of   charge   and  a 


river  this  spur  line  divides  into  three  tracks, 
two  short  ones  leading  to  spoil  areas  along 
the  east  bank  of  the  Mohawk  River,  the  third, 
a  longer  one,  following  the  hill  side  a  distance 
of  G40  ft.,  where  a  switch  back  leads  to  the 
top  of  the  "Palisades"  and  close  alongside  of 
the  new-  combined  Black  River  locks  Nos.  8, 
9  and  10,  and  then  extending  along  the  line 
of  the  relocated  Black  River  Canal,  a  distance 
of  1.9  miles,  being  the  point  of  departure  of 
leaving  the  old  or  present  Black  River  Canal, 
immediately  above  lock  No.   13. 

Derricks  on  pile  clusters  were  also  erected 
at  the  same  time.  Eight  of  these  are  inside 
the  service  tracks  flanking  the  upper  and 
lower  faces  of  the  dam,  and  used  for  handling 
the  excavations  from  the  dam  foundation  and 
for  other  purposes. 

The  earth  was  removed  by  means  of  clam- 
shells and  orange  peels,  hoisted  by  the  der- 
ricks, and  deposited  into  side  dump  cars  and 
transported  by  locomotives  to  the  spoil  areas, 
either  to  the  northern  one  above  the  dam  or 
to  the  lower  one  along  the  east  bank  of  the 
Mohawk  River. 

For  removing  the  rock,  steam  drills  were 
used   for  drilling  the  blasting  holes,  the  bot- 


about  one-half  of  the  river  channel.  Within 
its  confines  is  the  section  of  the  dam  contain- 
ing the  gate  house,  this  section  is  50  ft.  long, 
extending  between  Stations  2  +  48..5  and  2  + 
98.0,  the  stationing  of  the  dam  axis  being  from 
the  south  to  the  north. 

The  excavation  for  the  dam  foundation  at 
the  crossing  of  the  Black  River  channel  (old) 
was  begun  on  Dec.  16,  1909,  shortly  after  the 
closing  of  the  canal  for  the  winter  and  con- 
tinued during  the  winter  months  and  early 
spring  of  1910.  the  excavated  material  being 
handled  with  derricks  and  cars.  This  work 
had  to  be  done  in  the  winter  time  so  as  not  to 
interfere  with  the  navigation  of  the  present 
Black  River  Canal,  the  same  being  open  for 
traffic,  betw^een  the  first  day  of  June  and 
fifteenth  day  of  November  of  each  year. 

The  cofferdam  on  the  east  side  of  the  river 
(not  shown  on  plan  of  construction  plant) 
was  built  during  July,  1910.  This  cofferdam 
includes  beside  the  site  of  the  main  dam,  also 
a  portion  of  the  site  of  the  secondary  dam 
and  retaining  wall  along  the  same  side  of 
the  river. 

The  excavation  for  the  foundation  of  the 
main  dam   was  completed   in   May.   1911,  hav- 
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ing  been  starled  in  December.  1908,  17  months 
having  been  occupied  in  tlie  work,  however  not 
continuous,  suspensions  occurring  during  the 
wmter  months  on  the  deeper  portions. 

The  excavation  of  the  relocation  of  the 
Elack  River  Canal.  1.9  miles  in  length,  which 
includes  a  new  prism,  four  locks  and  one 
a(|ueduct.    was    generally     done    by    a    7i*-ton 
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Fig.    8 — Sketch    Flan    of     Concrete   Mixing 
Plant. 


Bncyrus  steam  shovel,  which  was  propelled 
by  its  own  power  from  the  New  York  Cen- 
tral R.  R.  at  Rome  to  the  work  in  February. 
1909.  the  distance  traveled  was  5  miles.  In 
addition,  teams  and  scrapers  were  also  used 
in  excavating  the  new  prism,  as  well  as  spread- 
ing and  compacting  the  material  deposited  by 
the  steam  shovel.  On  this  relocation  a  ■2o-ft. 
rock  cutting  ■2.500  ft.  long  occurs,  which  was 
excavated  without  extensive  use  of  explosives, 
the  material  being  the  same  Hudson  River 
shale  mentioned  elsewhere.  This  shovel  made 
a  record  of  1.700  cu.  yds.  per  day  in  the  bor- 
row pit,  from  which  material  for  the  heavy 
canal  embankments  was  obtained. 

As  is  common  with  all  the  Barge  Canal 
work,  there  is  no  classification  of  materials  in 
excavation.  .According  to  the  standard  specifi- 
cations : 

Excavation  shall  consist  of  the  loosening, 
loading,  transporting  and  depositing  of  all  ma- 
terials, whether  wet  or  dry.  of  every  name  and 
nature,  necessary  to  be  removed,  for  the  pur- 
pose of  forming  the  canal  prism,  ditches,  pits 
for  structures,  for  obtaining  material  from  bar- 
row pits,  or  for  any  other  purpose  necessary  to 
complete  the  works  under  contract,  except  grub- 
bing, cofferdams,  pumping,  bailing  and  draining, 
and  the  disposition  of  buildings,  refuse  and 
bridges,  which  are  paid  for  separately. 

The  excavation  on  this  contract  is  one  of 
the  three  large  items,  the  State  Engineer's  es- 
timate being  340,000  cu.  yds.,  which  at  the 
contract  price,  65  cts.  per  cu.  vd.,  amoinits  to 
$224,900. 

The  excavation  for  the  new  canal  change 
was  begun  in  March,  1909,  and  practically 
completed  in  February,  1910,  some  little  work 
'•veing  done  during  April  and  M.ay,  1911.  The 
•lew  prism  was  filled  with  water,  north  of  the 
flight  of  locks,  in  June.  1911.  Some  difficulty 
was  experienced  with  leaks  at  the  junction 
with  tne  Old  canal,  but  the  trouble  was  soon 
remedied.  The  railroad  track  used  by  the 
steam  shovel  and  for  the  transportation  of  ex- 
cavated material  was  taken  up  and  removed 
during  August,  1911. 

One  of  the  striking  features  of  the  orig- 
inal design  of  the  new  locks  .Nos,  8,  9  and  10 
cf  the  relocated  Black  River  Canal,  was 
that  the  walls  were  nominally  only  4  ft.  thick 
at  a  point  where  they  w^ere  30  ft.  in  maximum 
height.  The  plan  provided  that  these  narrow 
walls  were  to  be  tied  to  the  channeled  rock 
face  by  1-in.  square  deformed  steel  rods, 
spaced  -5  ft.  apart  laterally  and  7  ft.  vertically 
and  grouted  for  3  ft.  G  ins.  of  their  length 
into  rock,  while  unbalanced  water  pressure 
would  be  prevented  by  a  .system  of  drains  in 
the  back  of  the  wall,  .\fter  the  rock  face  had 
been  channeled,  the  exposed  shale  rock  proved 
so  friable  that  gravity  sections  for  the  lock 
walls  were  substituted,  the  additional  excava- 
tion being  removed  by  drilling,  blasting  and 
picking.  The  channeling  was  done  by  a  Sul- 
livan Machinery  Co.  Class  Y-8  steam-driven 
channeling  machine. 


CONSIRUCnON    OF   li.\M. 

The  dam  is  built  of  cyclopean  masonry, 
which,  acording  to  the  specifications,  shall  be 
made  of  stones  of  the  (piality  hereinafter 
specified,  of  various  shapes  and  sizes,  em- 
bedded in  second-class  concrete  of  the  cjual- 
ity  hereinafter  specified  under  concrete.  It 
ihall  be  composed  of  as  large  a  proportion  as 
possible,  consistent  with  good  work,  of  stones 
as  large  as  can  be  conveniently  quarried, 
transported  and  handled,  not  less  than  -50  per 
cent  of  the  stone  shall  contain  1  cu.  yd.  or 
over. 

Wet  concrete  in  sutticient  quantities  shall  be 
deposited  at  the  location  of  the  work,  and 
large  stones  shall  be  immediately  lowered  in- 
to it.  The  stone  shall  be  joggled  with  a  bar 
and  otherwise  jarred  so  as  to  settle  them 
well  into  the  concrete,  and  the  concrete  shall 
be  worked  with  suitable  tools  so  as  to  force 
the  escape  of  entrained  air  or  surplus  water 
and  insure  the  filling  with  concrete  of  all 
spaces  between  and  beneath  the  stones.  Where 
there  are  places  between  the  stones,  or  between 
the  stones  and  the  face  of  the  masonry,  or 
of  the  expansion  joints,  large  enough  to  ad- 
mit of  a  smaller  stone  being  iiubedded  in  the 
concrete,  in  accordance  with  the  specifications 
given  below,  this  shall  be  done.  The  object 
is  to  obtain  a  monolithic  mass  of  stone  and 
concrete  with  as  large  a  proportion  of  stone 
as  is  compatible  with  the  construction  of 
ivater-tight  masonry.  The  stones  shall  be  at 
least  6  ins.  apart  at  all  points,  but  no  stone 
shall  be  placed  within  1  ft.  of  any  surface  of 
the  masonry  or  of  any  imbedded  metal,  or  of 
any  expansion  joint. 

Horizontal  surfaces  made  of  account  of 
work  should  have  stones  used  as  "plims"  pro- 
iecting  above  the  surface  of  concrete,  so  as  to 
break  horizontal   joints. 

In  joining  new  masonry  to  luasonry  that  has 
already  set,  precautions  shall  be  taken  to  se- 
cure a  perfect  binding  by  cleaning  and  wash- 
ing the  W'ork  already  in  place,  and  by  spread- 
ing over  its  surface  a  thin  wash  of  mortar 
before  the  new  masonrv  is  jdaced. 

All  edges  shall  be  struck  off  horizontal  on 
any  temporary  suspension  of  work. 

In  placing  the  Targe  stones  care  shall  be 
taken  to  secure  as  good  bonding,  both  hori- 
zontal and  vertical,  as  may  be  practicable  with 
this  class  of  masonry.  Care  shall  be  exercised 
to  avoid  in  any  w^ay  disturbing  stones  after 
they  have  been  set,  except  for  special  rea- 
sons particular  stones  may  be  ordered  to  be 
removed.  Wherever  the  bond  is  broken  after 
a  stone  has  been  set  the  stone  shall  be  im- 
mediately taken  up  and  reset.     Cyclopean  ma- 


be  equal  to  hard  trap,  granite,  ene 
limestone.  °  ^ 

Structures  -of    cyclopean   masonr 
ouilt    m    alternate    sections,   appro 
It.  long,  unless  otherwise  shown  oi 
cyclopean  masonry  will  be  paid  for 
tract  price  per  cubic  yard  for  the  ; 
ity    in    the    finished    structure   as' 
:he  plans  or  as  directed  by  the  Stat( 
Second  class  concrete,  as  specified 
oe  made  of  one  part  of  Portland 
and  one-half  parts  of  clean  sand     .„„,, 
dust  and  live  parts  of  crushed  ston.Sr  „     ' 
as    shall    be   determined   by   the  ErL 
measured  in  loose  bulk.      '  f'"'  "■" 

STONE   QUARRIES.  I 

The  geological  formation  at  the  ie    t  .i, 
jam  and  reservoir  does  not  fumislv  i„i,ji"^ 
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juilding  material.  It  is  the  Hud,,,  „,,,„ 
shale,  also  known  as  the  Utica  she  ]•  : 
a  very  fine  grained,  dark  gray  to  icl-  'v!! 
bedded  shale.  The  black  color  is  .«;,',,! 
presence  of  carbonaceous  matter  \ic  '^ 
be  readily  burnt  out,  although,  coiiir  ,' 
current  popular  idea,  nothing  like  ;v(  ■  it 
coal  seam  occurs  within  the  format]  "" 

sionally   some   of   the   layers  are  ral  r  .,■„',• 
,  especially   tow^d   the   top.     Towari  h.  i  (I 
of  the  formation  some  of  the  layer.ir       "^ 
era!  inches  thick  and  are  frequently  . 
Because  of  the  softness  of  the  nn 
character    of    the    outcrop,    this   con,., 
favorable  to  the  development  of  ta,  Mmif?^ 
For  this   reason   the   large  blocks  ohi-;i,'i„'„ 
stone    of    the    cyclopean    masonry   II  ■    \, 
arought  from  the  Sugar  River  limesiie  qoar- 
ries,  located  about  24  miles  north  ofne  il,-,™ 
or   3  miles  north  of   Boonville,  just  vlt  ;he 
county  line  between   Oneida  and  Les  ,,ii.ii- 
ties,  at  the  junction  of  the  Black  al  ^i.gnr 
rivers. 

The  Black  River  here,  southeast  i  Dnlcy 
Station.  Utica  Branch,  New  York  Ci:r,  R. 
R..  flows  over  beds  of  syenite.  Higl  r,i  ™ 
the  hillside  is  the  Pamelia  linieston  ^ji  im- 
pure, whiteish-gray  to  bhiish-gr;,  ^;.n(ly 
limestone,  there  being  sandstone  ;'  '- 
glomerite  at  the  base.  Still  higher  i 
hillside  is  the  Lowville  limestone, 
blueish,  dove-colored,  thin  to  thiol  In  i  It  J 
limestone,  containing  calcite-filled  tu>,  x\\\\ 
some  of  the  beds  uncracked.  Yet  llu-  up 
on  the  hillside  is  the  Black  River  lesifiie. 
It  is  hard,  fine  grained,  dark  color  t"  al- 
most black,  limestone  which  brcakimli  a 
smooth  fracture.  Interspersed  thn;li  the 
limestone,  in  a  very  irregular  marr.  are 
small  patches  of  lilack  shale  whicca.isfs 
the  rock,  in  weathering,  to  break  in  lumi 
masses,   .'\fter   long  exposure  to  theeat!i 


Fig.    9 — View    Showing    General    Character    of   Forms  for  Main   Dam  Wor 


sonry    shall    be    protected    from    freezing    and 
in  warm  v\'eather   from  the  sun. 

Stone  for  cyclopean  masonry  shall  be  of  an 
approved  kind  and  quality  of  rock  and  shall 
be  free  from  soil,  mud  or  dirt.  It  shall  be 
thoroughly  washed  and  scrubbed,  if  neces- 
sary, to  free  it  from  all  dirt.  Soft  stone  shall 
not  be   used.     The  quality  of   the   stone   shall 


the  surface  color  changes  to  a  light  gr  '""^ 
rock  is  generallv  massive,  although  'O  "r 
three  layers  can  "usually  be  fairly  we  ir'<Ic 
out.  .Another  distinctive  feature  of  tl  f' 
particularly  the  upper  portion,  is  tli  P' 
ence  in  it  of  many  irregular-shape  •'  •'• 
chertnodules.  . 

Many   large  quarries   have  been  opiu   'l* 
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se  formations.     Such  stone  was  used  m 

ig    the    numerous    locks    of    the    Black 

canal  and  then  later  by  the  railroad  for 

abutments,  and  now  for  the  Delta  dam 

'laining  structures.     In  quarrying  the 

ks  of  limestone  but  little  black  pow- 

td,   plugs  and    feather   being   mostly 

to  raise  the  stone  olT  the  beds,  and 

lape  the   rock    into   blocks   of    pori- 

ht.  the  maximum  weight  of  the  tin- 

.  ks  being  about   Iti  tons.     The  aver- 

1 1  eight   of   the   limestone   is    Itio   lbs.   per 

or  12  CH.  ft.  to  the  ton  of  'J.OOd  lbs. 

r;  quarry  plant  consists  of  four  mast  and 

,11  derricks,  each   operated   by  a  hoist  en- 

ie\ith    vertical   boiler.      There    is   also   an 

.(ull-Rand     compressor     with     horizontal 

111'   which   furnishes   power   to   si.x   Kottcn 

ti  alic    drills.      The    blocks    of    stone    are 

n'nr:td    from    the   quarry    to   canal    boats 

iTi   hauled   by   a   locomotive,   a   boat 

14    about    twelve   blocks.      The    force 

D.td  at  this  quarry   is  about  thirty  men. 

r.   loaded   canal   boats   are   towed   on   the 

K    River   canal    to    the    site    of    the    dam. 

lianal,  built  between  the  years  1838   and 

'        a    bottom    width    of    -'(i    ft.,    water 

i  ft.  and  a  water  width  of  42  ft.    The 

!'Oxl")   ft.   between  given   posts,  and 

lassage  of   boats   carrying    from   7(1 

-  The  canal  extends  from  Rome  to 
D  ville,  2o  miles,  escending  the  entire  dis- 
"    'he    difference    in    elevation,   6!'2     ft., 

■oonie  by  TO  locks.     From  Boonville 

I'alls,  the  distance    is   !(•  miles,  the 

ending    .3!»0    ft.    through    .3il    locks. 

7  is  located  at  the  site  of  the  Delta 

miles  north  of   Rome,  water  eleva- 

•    A.   v.,  so  in  transporting  the  stone 

in  the  Sugar  River  quarry  at  Ley- 

1    water  haul  of  24  miles  was  necessary, 

■=';  through   <)3   locks,   with   a   total    lock- 

'''-'  ft. 

shed  or  broken   stone    for  the  con- 

-  .obtained  from  the  Hough  quarry, 
iir  miles  south  of  Boonville,  and  17 
h  of  the  dam,  also  on  the  line  of 
River  canal.  The  rock  consists  of 
imestone  and  gneiss.  Five  steam 
employed,  steam  is  supplied  by  a 
boiler,  and  40  per  cent  dynamite 
break- up  the  stone.     .\  Mead-Mor- 

( way   transports   the   quarried   stone 

a  Xo.  C  Kennedy  Gyratory  crn.sher. 

crusher   a   24-in.   canvas   belt   con- 

.iMi.ut  150  ft.  long,  carries  the  crushed 

ri  to  the  dock  and  boats.     About  40  men 

iii'Iiiyed  at  this  quarry. 

obtained  from  a  pit  at  Frenchville. 

miles  north  of  the  dam.     The  sand 

;ivatcd  and  loaded  by  clamshells.     Other 

are  two  derricks  and  a  locomotive :  the 

consists  of  eight  men. 

quarries   are  operated   by   a   subsidiary 

l|ation  called  the   Boonville  Co.,   Inc.     A 

if   3ti    canal    boats    towed    by    mules    is 

for    the    carriage    of    large    and    small 

r  sand,  cement  and  supplies  of  all  kinds. 

[•rence  to   the    plan    of   the   construction 

will    show   the   unloading    dock    on    the 

ank  or  tow  path  side  of  the  Black  River 

immediately     above     the     lock    No.    7. 

el  with  the  dock  runs  one  of  the  service 

id  tracks,  along  whicli  most  of  the  mast 

ooni    derricks    are    placed    for    the    un- 

g  of   materials.     The   cement   shed   and 

te   mixer    are   also   located   here.     The 

r  building   is  40x9.t   ft.    in   size  and   has 

icity  frr  2,-")00  bbls.  of  cement.     Crushed 

and     sand,     unloaded    by    derrick,    are 

I    in    stock    piles    behind    the    concrete 

.  and  subsequently  hoisted  to  the  mixer 

:  same  derrick.     Cement   is   brought   to 

by   rail,   bags   are   counted   and   loaded 

aanal  boats  and  towed  via  the  lower  end 

'   Black  River   Canal   to  the   Delta   dam 

The  canal  boats   are   covered  over   and 

led  with  waterproof  hatches  to  keep  out 

in. 

large  stone  for  the  cyclopean  masonry 

so  unloaded   by   derrick,   either   directly 

boats  onto  flat  cars   for   immediate  use 

'C  for  storage  along  the  various  railroad 


lO.NCKETE    MIXEK. 

This  is  a  four-stage,  gravity  5-ft.  cube 
mixer  made  by  Thomas  Carlin's  Son's  Co. 
of  Pittsburg,  Pa.  It  is  revolved  by  a  horizon- 
tal Donegan  &  Swift  engine,  of  about  10  h.p. 
The  concrete  materials,  sand  and  broken  stone, 
are  carried  to  the  top  of  the  mixer  from  the 
stock  piles  by  clam  shells,  hoisted  by  the 
same  derricks  winch  unloaded  these  same  ma- 
terials. The  cement  is  hoisted  in  the  same 
manner.  At  the  top  of  the  mixer.  Fig.  8,  is 
located  a  large  supply  hopper,  divided  into  two 
compartments,  one  for  sand  and  the  other 
for  broken  stone.  In  addition  there  is  a  ce- 
ment chute,  all  leading  to  a  smaller  hopper 
underneath  the  large  one  on  top. 

The  broken  stone  and  the  sand  are  meas- 
ured by  leveling  in  the  smaller  hopper  to 
the  height  of  two  straight  edges,  one  for 
stone  and  the  other  for  sand.  The  cement 
is  not  measured  at  all,  but  ten  bags  are  poured 
into  a  small  hopper  and  the  operator  of  the 
stone  and  sand  hopper,  when  he  pulls  the 
lever,  which  allows  the  stone  and  sand  to 
fall,  also  pnlls  another  lever  which  opens  a 
trap  door  in  the  bottom  of  the  cement  chute 
and  allows  the  ten  bags  of  cement  to  go  into 
the  mixer.  The  water  is  measured  in  barrels, 
there  being  a  continuous  supply,  the  neces- 
sary amount  is  regulated  by  adjustable  pipe 
overflows.  The  mixed  concrete  is  dropped 
into  2-cu.-yd.  bottom  dump  steel  buckets,  car- 
ried on  flat  cars,  in  trains  of  three  cars,  two 
carrying  loaded  buckets,  the  other  car  light 
to  receive  the  waiting  empty  bucket  on  the 
work.  The  flat  cars  are  operated  through 
the  concrete  mixer  building  by  means  of  a 
wire  cable,  worked  by  a  small  engine  and 
drum.  Mixed  concrete  and  the  large  stone 
forming  the  cyclopean  masonry  are  handled 
and  hoisted  by  the  derricks  paralleling  the 
dam.  The  same  derricks  are  also  used  to 
work  up  a  bed  in  the  fresh  concrete  for  the 
heaviest  stone  by  raising  and  lowering  them. 

Stones  are  washed  in  warm  weather  with 
water  through  a  hose  (or  steam  in  winter), 
also  scrubbed  with  wire  brushes.  During  cold 
weather,  heated  stone  are  used,  with  steam 
under  canvas  to  prevent  freezing.  Dragon 
cement  is  used,  and  of  which  the  Lawrence 
Portland  Cement  Co.  of  Philadelphia  furn- 
ished about   1(1(1,000  bbls. 

The  mixture  was  made  rather  wet,  so  that 
but  little  tamping  was  required,  but  shov.(,'ls 
were  used  to  work  the  concrete  down  in  nar- 
row forms  or  between  stones.  The  coarser 
aggregate  was  kept  away  from  the  face  of 
the  forms  1  y  forks.  On  rock  foundation, 
tlie  surface  was  cleared  of  all  loose  pieces, 
washed  and  neat  cement  or  mortar  scrubbed 
over  it  with  brooms. 

The  proportion  of  large  stone  imbedded 
in  the  cyclopean  masonry  is  about  40  per 
cent.  This  percentage  is  obtained  by  sub- 
tracting from  the  total  volume  of  a  certain 
content  the  quantity  of  concrete  sent  out  from 
the  mixer  as  shown  by  the  number  of  batches 
counted  by  the~  inspector  on  the  mixer. 

The  forms  are  allowed  to  remain  in  place 
for  about  48  hours  on  mass  work,  before  be- 
ing removed.  The  concrete  surfaces  are  then 
rubbed  down  immediately  with  mortar  bricks 
and   water  and   kept  damp   in   hot   weather. 

The  average  daily  output  per  8-hour  day 
of  the  concrete  mixer  is  about  170  cu.  yds., 
with  a  record  of  254  cu.  yds.  of  concrete,  in 
the  proportions  of  1  part  of  cement,  2%  parts 
of  sand  and  5  parts  of  broken  stone. 

CONCRETIi    FORMS,  ■ 

In  the  case  of  the  smaller  important  struc- 
tures, yellow  pine  lumber  was  used  for  the 
lagging.  N'ominally,  2-in.  stutif  is  used,  planed 
on  one  side,  making  the  actual  thickness  17i 
ins.  For  the  larger  structures,  such  as  the 
dam.  miscellaneous  lumber,  mostly  hemlock 
and  maple,  is  used. 

The  studding  is  •  made  of  local  lumber, 
spaced  4  ft.  on  centers  when  convenient.  Where 
forms  are  in  sections  the- two  outer  studs  are 
set  flush  with  the  ends,  and  adjacent  sections 
are  connected  by  %-in.  bolts  through  them, 
spaced  2  ft.  apart.  The  waling  pieces  arc  of 
8xI0-in.    timbers   or   larger,   usually    5    ft.    on 


centers.  On  sectional  forms  the  top  ai 
hott  'in  wales  are  about  2  ft.  "in"  from  tl 
edge.  Wales  are  bolted  at  each  stud  by  a  fla 
headed  %-in.  bolt  through  the  wales,  stui 
and  lagging,  the  head  countersunk  in  tl 
face  of  the  form  and  puttied  over.  The  t 
rods  are  1  in.  in  diameter,  connected  to  r 
movable  ends  (stubs)  by  turnbuckles  3  ir 
inside  the  forms,  the  strut  being  heavi 
greased  and  set  in  the  turnbuckles  only  abo 
1V&  in.  Tie  rods  are  spaced  far  enough  apai 
in  the  large  structures,  to  allow  the  2  cu,  y 
bottom  dump  concrete  buckets  to  pass  b 
tween   them. 

Compression  struts  or  braces  are  frequent 
placed  above  the  tie  rods  for  spacing  pu 
poses,  bearing  opposite  the  nearest  stuc 
Form  units  vary  in  size,  but  are  made  usual 
about  14  ft.  high  by  20  ft.  long.  The  fac 
of  many  forms  were  treated  with  heavy  ( 
after  planing,  which  resulted  in  very  smoo 
surfaces,  and  seemed  to  preserve  the  forn 
Cracks  in  forms  due  to  checking  and  dryii 
out  were  tilled  with  clay. 

A  saw  mill  installed  by  the  contractor  w 
supplied  with  timber  and  logs  cut  otT  tl 
reservoir  site,  much  of  it  hauled  to  the  m 
by  teams  on  sleds  built  for  the  purpose — ai 
furnished  the  hulk  of  the  lumber  for  forn 
This  standing  timber  was  also  used  for  oth 
construction  purposes,  for  piles  and  strin 
ers  in  trestles,  cross  ties  for  the  various  ser 
ice  railroad  tracks,  material  for  cofferdan 
lumber   for   building  and    many   other   uses. 

The  view.  Fig.  9,  gives  a  very  good  id 
of  the  larger  forms  as  used  in  the  main  dai 
Their  dimensions  were  generally  20  ft.  hi; 
and  32  ft.  long,  braced  with  timbers  and  ti^ 
by  1-in.  rods,  with  turnbuckles  much  in  tl 
same  manner  as  described  for  the  small 
structures  connected  with  the  dam.  The  i 
terior  struts  were  removed  as  the  mason 
rose  and  bolts  were  left  protruding  to  ho 
in  place  the  forms  when  raised  for  buildii 
the  next  higher  lift.  The  forms  for  the  ce 
tral  portion  of  the  dam  were  handled  by  t; 
same  derricks  that  were  used  for  ti 
handling  of  the  excavations  and  the  placii 
of  concrete  and  cyclopean  masonry. 

The  second-class  concrete  (1:2%  :5)  ai 
the  cyclopean  masonry  comprised  the  secoi 
and  third  large  items  of  this  contract,  naniel 
10,10<i  cu.  yds.  of  the  former  at  $7  per  cu.  y 
the  contract  price,  amounts  to  $133,70u,  ai 
85.400  cu.  yds.  of  tlie  latter  item,  at  the  co 
tract  price  of  $5.25  per  cu.  yds.,  amounts 
$448,350,  which,  added  to  the  amount  for  e 
cavation,  totals  $806,950,  leaving  $98,397  f 
the  remanider  of  the  work. 

Of  course,  land  damages  are  not  includ 
in  this  estimate. 

CLE.\BIXG    RESERjjOIR    SITE. 

Other  construction  work  connected  wi 
this  contract  is  the  clearing  of  the  reserve 
site,  which  covers  an  area  of  4%  square  inib 
There  are  295  buildings  with  their  out-buil 
ings,  on  the  site,  all  of  which  had  to  be  r 
moved.  They  liecame  the  property  of  t 
contractor,  who  disposed  of  them  as  he  saw  i 

Where  land  is-  used  for  spoil,  and  on  t' 
remaining  portion  within  the  clearing  limits 
the  reservoir,  the  bushes  and  trees  were  c 
as  close  to  the  ground  as  practicable,  and  we 
thoroughly  burned  or  otherwise  entirely  r 
moved  from  the  site  of  the  reservoir,  i 
stumps  being  left  more  than  2V2  ft.  in  heigl 
.Ml  wood  and  limber  became  the  property  < 
the  contractor.  The  clearing  limits  of  t 
reservoir  includes  all  of  the  land  below  co 
tour  elevation  555  ft.  .'V.T.  This  clearing  w 
one  of  the  first  works  done  by  the  contract 
and  has  extended  over  the  years  1909-10  ai 
11,  either  large  or  small  forces  being  co 
stantly  employed. 

There  is  a  semi-public  cemetery  at  Del 
and  also  a  few  private  burying  grounds 
the  area  to  be  flooded,  the  bodies  in  whic 
numbering  over  250,  are  to  be  exhumed  und 
authorization  by  special  legislation  and  pro 
eriy  reinterred  elsewhere,  notwithstanding  t 
fact  that  there  has  been  no  recent  burial  aj 
there  are  few  interested  survivors.  Propose 
for  this  work  were  received  Oct.  24.  1911,  1 
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le  Superintendent  of  Public  Works  and  the 
Dntract  let  to  Josepli  K.  Kalk  and  Alfred 
irown,    of     Taberg,     Oneida     Countv,    New 

ork,  for  $7,409. 

In  conclusion  the  writer  desires  to  acknovvl- 
2ge  his  obligation  to  the  persons  named  be- 
)v.'  (all  attaches  of  the  Department  of  the 
tate  Engineer),  for  valuable  aid  given  him 
1  the  preparation  of  this  article,  viz. :  Messrs. 
loble  E.  Whitford,  Charles  W.  Costello,  John 
.  Greathead.  Robert  AI.  Eraser  and  Henry 
.   Little. 


lethods    and    Cost    of     Constructing 

Stone-Filled  Timber  Breakwater, 

Lincoln  Park  Extension, 

Chicago,  111. 

III. 

(ST.\FF  .ARTICLE.) 

Nearly  200  acres  are  being  added  to  the  area 
f  Lincoln  Park.  Chicago,  by  filling  in  the 
lallow  waters  of  Lake  Michigan,  which  bor- 


till  Alay  27.  On  July  11  work  was  resumed, 
constructing  sheeting.  As  illustrated  by  the 
accompanying  drawing  this  breakwater  con- 
sists of  wood  piles  driven  4  ft.  apart,  lined  on 
the  inside  with  inside  wales,  inside  of  which 
Wakefield  sheeting  is  driven.  The  whole  is 
tied  across  with  iron  rods  and  tilled  with 
broken  rock  from  the  waste  piles  along  the 
Chicago  drainage  canal.  Pile  driver  No.  2,  a 
new  one  for  the  park  plant,  was  fitted  out  and 
was  started  on  July  27,  driving  sheeting.  The 
construction  of  breakwater  up  to  the  curve  at 
the  north  end  of  Picnic  Island  was  carried 
on  at  the  average  rate  of  100  ft.  per  day,  the 
maximum  day's  work  being  125  lin.  ft.  Picnic 
Island  breakwater  construction  was  closed  on 
Oct.  20,  a  pile  bulkhead  being  built  at  the  end, 
1,690  ft.  from  the  point  of  starting  the  sea- 
son's work.  Considerable  difficulty  was  en- 
countered near  the  north  end  of  the  island  on 
account  of  the  deep  water  encountered,  which 
required  filling.  This  w-as  a  dredge  cut  made 
in  previous  seasons  and  will  be  encountered 
again  before  the  completion  of  this  break- 
water. A  detailed  statement  of  the  cost  of  the 
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Details  of  Stone   Filled    Timber  Breakwater.    Lincoln    Park    Extension,    Chicago. 


f!  the  park.  .\t  the  end  of  1911  there  had 
;en  completed  125  acres  of  the  total  197..54 
:res  of  fill,  and  of  this  4-3  acres  were  added 
1  1911.  The  filling  is  being  done  by  hydraulic 
'edge  and  besides  dredging  there  are  required 
■eakwater  construction,  riprapping,  grading, 
c.  In  a  series  of  four  articles,  of  which  this 
the  third,  the  methods  and  costs  for  1911, 
f  doing  each  class  of  work  will  be  presented, 
he  articles  will  cover ;  Hydraulic  Dredge  Fill- 
ig ;  Stone  Filled  Timber  Crib  Breakw'ater 
onstruction ;  Tug  Boat  Towing  Operations, 
id  Repairs  to  Pile  Drivers  and  Derricks.  The 
lethods  and  cost  of  doing  corresponding 
ork  during  1910  were  given  in  our  issue  of 
eb.  22,  1911. 

BRF..^KW.^TER    CONSTRUCTION. 

■During  the  year  1,690  lin.  ft.  of  breakwater 
ere  built  at  Picnic  Island.  Work  was  started 
pril   ]7  by  pile  driver   No.   1   and   continued 


work  on   Picnic  Island  breakwater  is  given  in 
Table   III. 


TABLE  I.- 


-COST  OF  PICNIC  ISLAND  BREAK- 
WATER.   1,690   LIN.    FT. 


Driving  piles:  Total. 

Pile  rlrivers $1,S40.91 

■•Richard  B." 298.62 

"Hausler"    ' 24S.43 

Superintendence     308. 74 


Total    $2,496.70 

Straightening  piles: 

Pile   drivers    %  329..')0 

Dock  carpenters 475.17 

■•Richard  B." , 96.82 

■■Hausler"    80.54 

Superintendence  58.41 

Total ! $1,040.44 

Driving  sheeting: 

Pile  drivers $2,794.89 

Derrick     442.65 

Dock  carpenters  3,484.58 


Per 
lin.  ft. 


$1.48 


$0.62 


■■Hausler"  ... 
■■Richard  B.". 
Scows 


0.25 


661.4 

795.11 
107.; 


Superintendence  .,\     ^jq'.^ 


•?8,686.9 


Total    

Stone  filling: 

Loading  at  Lemont 

Towing   and    unloading. 


•  $4,667.3 
■  5,756.6 


Total    aO.JES.s; 

Material — Piles;  '< 

$1,425.9 

3,005.sl 

524.L' 


15.  H 


S6.1( 


300  30-ft.    oak 

518  35-ft.    oak 

80  40-ft.    oak 


52.9: 


Total    $4,956.0' 

Sheeting: 

1.480  pes.   6"x24'  Wakefield $7  670^1 

200  pes.    6"x28'  Wakefield....  \ml. 
1,480  pes.   6"x24'  Wakefield..     10  804(11 

200  pes.   6"x2S'  Wakefield l!668!.si 

Total    $21^96  ii»  •■ 

33.264  ft.    B.M.    oak    sills $1,247  41  '"  " 

51,540  ft.   B.M.   oak   wales l,S8l!2 

Total    $3jm. 

Hardware: 

420  rods    I>4"xl5'x6"    $  604  8( 

840  plate  washers  375: 

2,520  bolts,   IS,  22  and  24-in...  224'- 

1.680  boat   spikes    24.S; 

5,040  C.  I.  washers   ISsifit 

Total    $1^0751 

Miscellaneous: 

Shipyard   service    $1,114.10 

Motor  boat  service   181*69 

Scow  service    391  77 

Supplies     isgiee 

Towing     255.50' 

Teams     60.OO 

Total    $2,201.::    J 

Total  cost  1,690  ft.  of  break- 
water      $55.329. ji.i  . 

For  the  purpose  of  protecting  that  mior 
of   the    fill   north   of   the   north  shore  f  :'ti 
yacht  harbor  against  the  storms  of  wter 
was  claimed  advisable  to  construct  40ft.  : 
breakwater    north    of    Cornelia   St.,  a   ih. 
work  was  begun  by  pile  driver  No.  1    1 
11.     During    October    and    Noverfibcv 
of  piles   were   driven   and  the  waling 
but  owing  to  extremely  bad  weather,  tlj[,i 
ing   of  sheeting  was  not  begun  until  'c 
This  400  ft.  of  sheeting  was  completed    ' 
11.      Because    of    the    scouring   of   tli 
along  this  piling  it  was  found  necessary 
rap  nearly  the  whole  400  ft.     The  v. 
completed  Dec.  23.     A  summary  of  i  . 
of  this  work  is  given  in  Table  II.    T  toit 
items  are  the  same  as  those  in  Table  I,  :1  for 
that  reason  only  the  totals  are  given. 

TABLE      II.— COST     OF     400     LIN.     F   OF 
BREAKWATER,    CORNELIA  ST.  NOJH. 

Pile   drivers    $  1, 

Derrick     

Towing   

Labor    1 

Piles     1. 

Sheering     . . .  .^,x-.  .•. -  •     4 

Lum  ber 

Hardware    

Stone     '.....-. 4 

Miscellaneous     '.. 

Total    $15,704.01    M.!l 

It  will  be  noted  that  the  cost  of  the  iak- 
water  is  $7  per  lineal  foot  greater  th:  tiie 
Picnic  Island  breakwater.  The  increasecost 
is  due  almost  wholly  to  the  extra  amotof 
riprapping  to  prevent  scour.  The  towinwas 
also  higher  on  account  of  the  tug  "Keyne 
having  to  tow  alone  from  the  mouth  '  the 
river  and  the  unloading  was  higher  b.use 
of  the  stone  freezing  in  the  stone  boxes. 

At  the  mouth  of  the  yacht  harbor  a  »et- 
ment  950  ft.  in  length  was  built  to  P'O" 
scour  along  the  inside  shore  line.  Thi:on- 
sisted  of  a  single  row  of  sheeting  anc  red 
to  piles  and  backlogs.  The  revetment  c  the 
south  of  the  entrance  was  begun  on  A.  ^ 
and  22.5  lin.  ft.  were  built  and  on  the  'fti 
side  725  lin.  ft.  were  built.  The  greatei'Or- 
tion  of  the  sheetng  was  18  ft.  in  length,  I gfr 
pieces  being  used  at  the  junction  wit  the 
breakwater.  The  work  was  prosecut«  on 
davs  when  the  weather  did  not  permit  of  ^ 
on  the  outside  breakwater  and  consequtl} 
was  not  alwavs  most  favorable  for  wot  in- 
side. The  cost  of  the  revetment  is  giv  r 
Table   III. 


■rft. 

,476.17 

}3.<iS 

300.62 

'.'  • ) 

444.3: 

l.j 

,235.56 

S.'.iS 

.208.69 

:i.!  1 

,993.^:0 

M  li 

764.57 

1  '!'! 

256.02 

II  -,1 

,410.82 

11.": 

613.99 

\A 
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■5     UI.— COST      OF     950      LIN.      FT.      OK 

1  REVETMENT. 

I  Per 

ij  piles:  .,'^-T-^h     ""■  ''• 

drivers   • ^Htnln 

,,ard    B."    service 290.30 

l.sler"    service    ISjoS 

,rintendence     -oi.aA 

,a,    $2,274,82         $2.39 

htening  piles: 

^drivers    »  UtU 

.    carpenters 129.o2 

lard    B.'    service 46.^7 

Msler"  service  30.23 

Tlntendence    -'-'S 

I'al    $    372.86         10.39 

:  sheeting: 

drivers    *J'J5S?5 

carpenters    l,309.ai 

ck   service    ]l^ix 

lard   B."    service 469.30 

I  sler"  service   303.25 

.■Intendence     iis.ai 

jal    $3,S7S.5o         J4.08 

Js— Oak  piles: 

;.f.       : ji,s29.9i 

i;-ft:    V 51-2.27 

lal    $2,353.18         $2.48 

eld  sheeting: 

ics.  9  m.  X  12  ft $    389.16 

,cs    9  m.  X  H   ft 489.51 

ICS.  9  In.  X  IS  ft 2,442.17 

Ics.  9  in.  X  24  ft 1.992.90 

lal    $.').313.74         $5.59 

is  and  waits: 

ft.   B.M $    S03.64         $0.83 

.ire: 

' ,    In.    bolts.    IS.    22    and 

24  In i      61.38 

I  sat   spikes    2.95 

h  Id.  C.  I.  washers 2o.55 

lal    $  89.88         $0.10 

ineous: 

I  ar.1  ser^'ice    $  668.46 

)  ■  boat  service 181.63 

'  service  110.50 

<  les     137.84 

i-         122.83 

^s     26.00 

lal   $1,247.31        $1.31 

'  nd  total   cost  of   revet- 
ent    $16,332.98       $17.19 

^  detailed   cost  of   the  piles    for   break- 

^  construction,  delivered  at  the  shipyard, 
follows : 

-nsth  pile.          30  ft.  35  ft.  40  ft. 

$4.20  $5.25  $6.00 

233  .235  .235 

31  .31  .31 

Jal $4,745  $5,795  $6,543 

ijcost  of  sheeting  complete  and  ready  for 
J-  is  shown  in  Table  IV. 

Ij:  IV.— COST  OF  MAKING  WAKEFIELD 

SHEETING. 
,  s.  6-ln.  sheeting,  24  ft.  Per  pc. 

,1-    $1,682.31         $0.94 

I  ware    115.96  0.07 

II  .er    7,457.12  4.18 

lal    $9,255.39  $5.19 

l>   6-in.  sheeting,  28  ft. 

l1-    $    188.60  $0.94 

tnare    130.00  0.07 

Ijier    974.00  4.87 

lal    $1,292.60  $5.88 

c  9-in.  Sheeting,  12  ft. 

I-    $      88.36  $0.94 

i.vare    8.74  0.09 

l.er    294.22  3.13 

lal    $  391.32  $4.16 

p   9-ln.  sheeting,  14  ft. 

1  ■    $  98.70  $0.94 

HiR-are    9.45  0.09 

I'ler    3S3.25  3.65 

ijal    $    491.40  $4.68 

r    9-in.  sheeting,  18  ft. 

I'l-    $    402.32  $0.94 

l.vare    38.52  0.09 

iJ.er    2,011.60  4.70 

Tal   $2,452.44  $5.73 

2  s.  9-ln.  sheeting,  24  ft. 

II-    $1,637.48  $0.94 

B.iFare    156.78  n.09 

i'>et    10.922.34  6.27 

Ijal    '. $12,716.60  $7.30 

r    9-in.  sheeting,  28  ft. 

I-    $    188.00  $0.94 

liirtLTe    : 18.00  0.09 

u^ier    1.462.00  7.31 

Tal   $1,668.00        $8.34 

a  ost  of  4.553  pieces $28,267.73 

niry: 

oj   cost  of  labor $  4,285.77 

oj  cost  of  hardware 477. 4.> 

0'  cost  of  lumber 23,504.53 

$28,267.75 


The  cost  of  the  stone  filling  lor  the  break- 
v.aters,  brought  in  bo.xes  on  scows  from  the 
spoil  banks  of  the  Chicago  drainage  canal  at 
Lemont,  is  shown  in  detail  in  Table  V. 

TABLE    v.— COST   OF   STONE   FILLING    FOR 
BKE.\KWATERS. 

Received  before  Dec.  1,  2,891  boxes,  8.066  cu.  yds. 
l.oadint;  at  Lemont:  Per  box.  Per  yd. 

Labor     $3,299.52 

Supplies    1.020.52 

$4,320.04  $1.49  $0.53 
Towing: 

"Keystone,"  376  hrs.  .$2,511.60 
•Richard  B.,"  36  hrs.  110.02 
"Hauslor."    IC    hrs 66.94 

$2,691.56  $0.93  $0.33 
I'nloading: 

n.-niik.    ::,-.",",j    hrs $1,125.80 

Superintendence    66.75 

$1,193.55  $0,41  $0.14 
Stone  boxes: 

Labor  and  material.  .$1,479.75  $0.51  $0.17 
Scow  service: 

3  scows   $    270.00         $0.09         $0.03 

Total    cost    $9,953.90         $3.43         $1.20 

Received  after  Dec.  1.  1,412  boxes,  3.940  cu.  yds. 
Loading  at   Lemont:  Per  box.  Per  yd. 

Labor     $1,343.64 

Supplies    498,44 

$1,844,08  $1.31  $0.47 
Towing: 

"Keystone"      $2,084.20 

"Richard     B" 46.07 

"Hausler"    54.37 

$2,184.64  $1.55  $0.55 
I*r»loading; 

Derrick    $    415.15 

Superintendence    82.61 

$  497.76  $0.35  $0.12 
Stone  boxes: 

Labor  and  material.. $  535.15  $0.38  $0.13 
Scow  service: 

3  scow.s   $      90.00         $0.06         $0.02 

Total    cost    $5,151.63         $3.65         $1.30 


Notes  on  Comparative  Cost    of    Horse 
and  Motor  Truck  Transportation 
in  Engineering  and  Contract- 
ing Work. 

Contributed  by  Rolliu  W.  Hutchinson.  Jr..  M.  E. 

Among  the  problem.s  confronting  the  con- 
tractor, the  disposal  of  waste  and  the  haulage 
of  building  material  is  one  of  the  most  im- 
portant. The  increase  in  the  co.st  of  main- 
taining a  horse  equipment  and  the  necessity 
for  speed,  limits  the  use  of  horses  to  a  com- 
paratively narrow  field,  as  compared  with  the 
mechanical   methods   of   moving  material. 

The  rapid  progress  of  the  motor  truck  in- 
dustry and  the  present  reliability  of  service 
provided  by  motor  driven  vehicles,  places  at 
the  disposal  of  the  contractor  a  means  of  in- 
creasing his  efficiency  and  reducing  his  oper- 
ating costs.  That  engineers  and  builders 
have  given  this  subject  their  serious  consid- 
eration is  proven  by  the  increasing  number  of 
motor  trucks  in  use  by  contractors  throughout 
the  country.  The  introduction  of  the  motor 
truck  into  the  contracting  field  is  comparable 
in  ininortance  to  the  introduction  of  the  steam 
shovel  and  air  drill. 

In  the  following  typical  cases  the  ability  of 
the  m-otor  truck  to  save  money  and  do  the 
work  has   been  well  proved. 

The  problem  of  removing  muck  and  tunnel 
rock  from  the  Catskill  .A.queduct  shafts,  lo- 
cated in  the  City  of  New  York,  is  a  serious 
one.  The  Pittsburg  Contracting  Co.  is  build- 
ing that  part  of  the  tunnel  Iving  between  176th 
St.  and  106th  St.,  New  York.  They  are  using 
motor  trucks  to  remove  material  from  the 
lower  shaft  to  the  dumping  ground  at  129tli 
St.  and  the  Hudson  River. 

.•\fter  making  several  tests  with  motor 
trucks  in  this  line  of  work,  the  comoany  in- 
stalled two  6%-ton  Saurer  trucks.  The  dis- 
tance from  the  farthest  shaft  to  the  dumping 
ground  is  about  two  miles.  With  horse-drawn 
carts  it  would  be  necessary  to  have  a  large 
number  of  teams  of  small  capacity  to  do  this 
work.  Every  effort  is  made  to  keep  the  truck 
in  constant  motion.  To  cflfect  this  the  loading 
of  the  truck  is  done  at  the  shaft  mouth  from 
chutes  as  shown  by  Fig.  1.  _  The  truck  car- 
rying a  4-cu.  yd.  bucket  is  driven  under  these 


chutes  ai;d  the  material  loaded  directly  from 
bins  into  the  .skip.  The  trucks  are  e(iuippe(l 
with  special  platform  bodies  designed  to  hold 
these  buckets  rigid. 

It  is  proposed  to  attach  to  each  truck  a 
trailer  carrying  a  similar  skip  so  that  the  tola' 
load  for  each  trip  will  be  approximately  IJ 
tons.  It  is  expected  that  by  having  the  buck- 
ets suspended  over  the  chutes  leading  fron 
the  bins  they  may  be  loaded  while  the  trucl 
is  making  a  trip  and  a  great  deal  of  timt 
saved  in  this  way.  The  skips  are  removei 
at  the  dumpin.g  ground  by  a  derrick  boon 
equipped  with  a  dumping  line.  Fig.  2.  Thii 
line  is  hung  from  the  end  of  the  boom  and  b 
attached  to  a  hook  riveted  at  the  rear  anc 
at  the  bottom  of  the  bucket.  The  load  ii 
carried  out  over  the  dump  by  means  of  i 
hoisting  line  attached  to  the  bucket,  at  a  poim 
slightly  in  front  of  the  center  of  gravity 
When  the  point  at  which  it  is  desired  t( 
dump  the  load  is  reached,  this  hoisting  lim 
is  slackened  ami  the  load  is  taken  on  th< 
dumping  line  which  tilts  the  bucket  forwart 
and  discharges  the  load.  Each  truck  make: 
an  average  of  12  trips  per  day  carrying  4". 
cubic  yards  when  operating  without  a  trailer 
It  is  estimated  that  300  working  days  in  th< 
year  is  the  maximum  tliat  a  truck  may  be  ex 
pected  to  operate.  This  allows  time  for  over 
hauling  and  holidays. 

Figuring  the  cost  of  hauling  this  materia 
according  to  Tal)lc  I.  where  the  motor  trucl 
is  operated  without  trailer,  the  cost  per  cubii 
yard  is  approximately  29  cts.  against  30  cts 
where  horse  equipment  is  used.  The  inter 
est  on  this  case  is  figured  on  the  full  invest 
inent  and  no  depreciation  is  charged  agains 
the  truck.  Interest  is  normally  figured  oi 
half  the  investment  as  an  average  charge  dur 
ing  the  entire  life  of  the  truck:  the  deprecia 
tion  is  figured  on  a  mileage  basis  covering  thi 
estimated  life  of  the  truck.  If  the  figure 
shown  in  the  table  were  altered  to  conforn 
to  this  standard,  the.  sum  of  $4-32.00  should  bi 
added  to  the  total  yearly  cost.  This  wouk 
bring  the  daily  cost  to  $13.74.  making  the  cos 
per  cubic  yard  33  cts.  From  the  standpoin 
of  earning  power,  these  figures  show  tha 
the  truck  w-ithout  the  trailer  hauling  42  cu 
yds,  per  day  actually  earns  47  cts,  per  cubit 
yard  or  a  net  profit  of  $19,47  per  day  ove 
the  horse  equipment. 

Among  contractors  the  customary  amoun 
chargeable  to  depreciation  on  all  kinds  o 
equipment  is  said  to  be  60  per  cent  on  a  three 
year  contract,  making  an  annual  charge  o 
20  per  cent.  If  this  method  were  used  in  fig 
uring  costs  for  opcratior.  of  a  motor  truck  ii 
the  same  capacity  as  in  the  table,  th 
amount  chargeable  to  depreciation  would  b 
$1,260  per  year,  or  $4.20  per  day,  an( 
the  total  cost  per  cubic  yard  would  be  in 
creased  to  39  cents.  This''would  still  leave 
large  margin  of  profit  to  the  credit  of  th 
motor  truck,   against   horse-drawn   equipmeni 

Estimating  the  cost  of  handling  this  mate 
rial  by  motor  truck  with  trailer  when  the  in 
terest  is  figured  on  half  the  investment  au' 
the  depreciation  is  based  on  the  mileage  lif 
of  the  truck,  we  find  the  cost  per  cubic  yari 
to  be  33  cents.  Bv  using  a  trailer  in  connec 
tion  with  the  truck  a  much  greater  reductio 
of  cost  can  be  made.  The  additional  invest 
ment  entailed  and  tlie  maintenance  of  th 
trailer  would  be  more  than  offset  by  the  in 
creased  capacity  and  the  cost  per  cubic  yari 
would  be  reduced  to  approximately  17  cent! 
.'\side  from  this  earning  power  of  the  true! 
the  ability  of  these  trucks  to  move  large  quan 
tities  of  material  rapidly,  enables  the  othe 
work  carried  on  by  this  company  to  procee 
much  more  rapidly  than  it  could  do  if  a  hors 
equipment  were  used. 

Another  contractor  using  one  6%-ton  Sau 
rer  truck.  Fi.g.  3,  hauh  cement  and  buildin 
material  over  seven  miles  of  very  hilly  coun 
try.  Some  of  the  grades  encountered  by  thi 
truck  are  from  Vz  mile  to  1%  miles  long  an 
vary  from  8°  to  1-5°.  Nine  trips  per  day  ove 
these  roads  made  an  average  day's  work  fc 
this  truck.  It  is  loaded  with  110  bags  o 
cement  on  each  trip,  making  an  average  loa 
of  10.4-50  lbs.  In  this  work  the  truck  re 
places   12  teams  of  horses  costing  $-5  per  da 
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3r  each  team.  (_)ne  of  these  teams  making 
pproxiraatelv  two  trips  per  day  over  this 
Dad  would  'carry  8.000  lbs.  or  SO  bags  of 
jment.  Twelve  teams  would,  therefore,  car- 
K  96.000  lbs.  or  OiiO  ba,s>s  for  $00,  or  $O.00H 
er  ba.n.  The  motor  true''  carries  !)00  bags 
er  day   for  $1",  or  1  "  cts.  per  bag. 


Iiiclc  may  be  equipped  are  of  great  value  in 
general  contracting  work.  These  devices  have 
been  in  use  a  long  time  with  horse-drawn 
carts  and  tlieir  application  to  contracting  work 
is  well  known,  but  their  development  as  ap- 
plied to  motor-driven  equipment  is  not  gen- 
erally realized. 


same  treatment  accorded  to  horses  eve  h 
it   may   be   worked  on   the  same  ioblw"'^' 
trucks    should    not    be    allowed  to  st''  '"'' 
hours    in    line    with    horse    teams   a' 
blamed    for    not    doing   more   work  lir 
horses. 

It  is  quite  as  important  to  arrange|)r  th 


hougli 

Motor 

d  tor 

then 

in  the 


Fig.  1 — A  6'/2-Ton  Truck   Loading  Spoil  from   Bin    at    Shaft    of 
Catskill    Aqueduct    Tunnel.      New  York. 


Fig.   2 — Unloading   the   Skip   Shown    in   Fig.  1. 


The  Empire  Engineering  Co.,  working  on  a 
)ntract.  requiring  the  constant  haulage  of 
rge  quantities  of  cement  and  lumber,  in- 
alled  two  5-ton  Mack  trucks.  These  trucks 
ade  tw-o  trips  per  day  over  18  miles  of  good 
)ad,  replacing  a  horse  equipment  of  ten 
ams.  These  trucks  loaded  only  one  way 
luled  approximately  20  tons  of  building  ma- 
rial  a  dav  at  a  ma.ximum  total  cost  of  $40 
•  $'2  a  ton.  If  this  work  had  been  done  by 
e  ten  teams  the  total  cost  would  have  been 
iproximately  $-30  per  day  or  $2.M  per  ton. 
The  Keystone  State  Contracting  Co.  of 
onkers,  N.  Y.,  use  a  CVz-ton  Saurer  truck, 
ith  hand  dumping  body,  hauling  cement,  coal 
id  miscellaneous  supplies.  This  truck  makes 
cal  deliveries  over  good  roads,  but  in  a 
:ry  hilly  section  where  the  grades  are  con- 
ant  and  heavy.  It  replaces  ten  teams  and 
e  service  rendered  by  this  truck  enables  the 
■mpany  to  carry  on  their  building  operations 
uch  more  efficiently  and  economically  than 
hen  a  horse  equipment  was  used. 
The  opportunities  for  utilizing  the  motor 
nek  in  contracting  work  are  many  and  var- 
1  .\side  from  the  increased  speed  and 
pacity  obtained  by  using  motor  trucks  the 
ixiliary   devices    with    which    the    motor   ve- 

^BLE  (  —COST  OF  H.\UL,ING  TUNNKL 
SPOIL  BY  MOTOR  TRUCK  IN  NEW  YORK 
:;ITY.    PITTSBI'RG  CONTR.\CTING  CO. 

; Conditions:     300  d?.ys  per  year;   .50  miles  per 
y;  1.5.000  miles  per  year;   3^  cu.  yds.   per  trip 
single  bucket;  42  cu.  yds.  per  day  of  S  houis. 
;  tons  Saurer  truck   without  trailer.) 
[nvestmtnt: 

>    ton   Saurer  chassis $6,000 

ecial  platform  body 300 

Total   investment    .$6,300 

Pixed  Charges: 

terest  on  $6,300.00  at  6% $    3"S 

5urance:      Liability  to   persons 75 

rpreciation  (not  figured). 

■iver.  at  J21  per   week    1 .09J 

.rage,  at  $17.50  per  month 2l!i 

$1.T55 
Operating   Charges: 

lintenance  at  1  cts.  a  mile $    600 

isoline  at  2.4  cts.  (5  miles  to  a  gallon) 360 

res  at  5.5  cts.   (8.000  M.  guarantee) S25 

I  and  grease  at  1  ct.  per  mile 158 

Total  cost  per  vear $3,690 

Total  cost  per  dav $12.30 

Total  cost  per  cubic  yard.. $  0.292 

Total  cost  per  mile $  0.256 


Too  much  stress  cannot  be  laid  on  the  im- 
portance of  time  in  connection  with  motor 
truck  work.  The  horse  during  the  course  of 
the  day's  work  requires  many  rest  periods, 
especially  after  a  long  haul  over  a  severe 
grade  and  the  efficient  use  of  horse  equipment 
demands  that  fully  as  much  of  the  working 
day  be  given  over  to  stops  as  is  devoted  to 
keeping  the  team  in  motion.  For  this  reason, 
the  capacity  of  the  horse  is  limited  to  his  en- 
durance and  this  in  turn  is  dependent  on  con- 
ditions whch  are  not  under  the_  control  of  the 
contractor.  A  period  of  very  hot  weather  or 
a  sudden  fall  in  temperature,  covering  the 
streets  with  ice  or  snow  may  render  the  horse 
almost  useless;  while  if  the  weather  condi- 
tions are  favorable  a  number  of  heavy  grades 
may  necessitate  either  a  reduction  in  the 
amount  of  work  done  by  a  single  team  or  an 
increase  in  the  number  of  horses  required  to 
pull  a  single  load.  It  is  therefore  clear  that 
the  time  taken  in  unloading  such  teams  or 
the  time  spent  by  the  teams  in  waiting  to  be 
loaded  is  not  in  reality  wasted  time  but  a  ne- 


constant   movement   ot    a   motor  truii 
ment  after  it  has  been  bought,  as  it  : 
great  care  in  the  selection  of  that  pa 
make  or  type  of  truck  most  adaptalil- 
work    that   it   is   to   do.      By   far   thr 
part  of  time  unavoidably  lost  is  lost  : 
ing  and  unloading  by  methods  that  \vr 
in  connection  with  horse  trucks;  oftei 
tempt  being  made  to  make  use  of  tlu 
already   available    for   saving  time.     .\ 
vice  that  can  be  installed  to  shorten  ' 
necessary  for  stops  will  pay  for  itself  :.i 
money   right  along. 

Two    loading    and    unloading    devic 
ha\e  been  used  for.  years  by  comr.icto  :, 
readily   available   for   use   in  a  modern  jr 
with   motor   trucks.     The  use  of  the  [  : 
driven    winch    on    motor   trucks   is   bee  : 
more  common  every  day.     This  device 
erated    by   the   engine   and   is  connected.: 
the  drivng   shaft  and  controlled  by  tlie  .; 
driver.      It    is    used    in    many    cases   wi 
crane    or    derrick    for    loading   or  uiik  u 
trucks.     This  crane  or  derrick  may  oft  be 


El:G&CQt{T'6     ,;         A 


Fig.   3— Truck    Hauling   110   Bags  of   Cement   Per   Trip.    Costing    1.7   Cents,   and   Replug 
Team    Haulage,    Which    Cost   6.3    Cents   Per   Bag. 


cessity  in  the  efficient  Iiandling  of  such  work. 
So  long  as  a  truck  is  kept  well  oiled,  well 
adjusted  and  supplied  with  fuel,  it  is  always 
ready  to  work.  If  it  is  to  make  money,  how- 
ever, it  must  be  kept  in  motion.  For  this 
reason  a  motor  truck  should  not  be  given  the 


attached  to  the  truck  itself  and  so  arraet 
that  any  part  of  the  load  may  be  reineo 
without  disturbing  the  surrounding  ur.its/^ 
truck  equipped  with  a  power  winch  ma  Dt 
driven  along  the  side  of  a  building  under  n- 
struction  and  may  hoist  its  load  to  the  t  c 
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s.  saving  much  time  in  doing  awav  with 

bor  and  expense  of  rehandhng  the  ma- 
il    Figure  4  shows  a   motor   truck   beiiij; 
Jlor  hoisting. 
js  possible  in  many  cases  to  use  remova- 

)dies  or  racks  as  a  means  of  saving  de- 
jdue  to  loading  or  unloadine.  These 
ti  may  be  loaded  and  uidoaded  by  niean> 

'  winch  and  may  he  placed  in  any  posi- 

rat  may  seem  convenient.     If  the  motor 
is   operated    in    connection    with    horse 


l)e  driven  slou  ly  .iliead  spreading  the  load 
over  a  consideral)lo  surface.  The  full  load 
may  be  ilnmped  in  this  manner  from  a  7-ton 
truck  in  .15  seconds  from  the  time  of  its  ar- 
rival at  the  dumping  ground,  without  the  ne- 
cessity of  the  driver  leaving  his  seat. 

The    Philosophy    of    Purchasing    Sup- 
plies. 

1  he  ^tudy  of  efticient  management  soon 
brings  one  to  a  careful  consideration  of  the 
general  principles  and  iconomic  laws  pertain- 
ing to  the  purchase  of  supplies.  A  very  clear 
statement  of  these  principles  and  laws  was 
made  by  E.  C.  Church.  Secretarv  of  the  De- 
partnieni()f  Water  Supply,  Gas  and  Elec- 
tricity, oi  Xew  York  City,  in  a  paper  before 
the  American  Waterworks  Association,  We 
f|Uote   from    Mr.   Church's  paper,  as    follows: 

About  ten  months  ago  I  was  directed  to 
reorganize  the  Bureau  of  Supplies  for  the 
Water  Department  of  New  York  City,  and 
in  carrying  out  the  work  I  have  attempted  to 
formulate  the  principles  governing  the  prob- 
lem. Briefly  stated  they  are:  (iet  the  right 
materials,  in  correct  quantities,  at  the  lowest 
price. 

This  involves  much  more  than  the  mere 
lining  of  such  requisitions  as  are  sent  in: 
the  lowest  price  being  assumed  to  have  been 
secured  because  the  l)idding  was  competitive. 
Such  procedure  is  merely  doing  a  commis- 
sion house  business.  When  a  requisition  is 
tilled  according  to  its  terms  there  is  no  as- 
sur.ince  that  the  goods  called  for  are  those 
best  suited  for  the  purpose  for  which  the.\ 
are  to  be  used,  that  the  quantilies  called  for 
are  reasonable  or.  tinally.  that  the  articles 
ordered  are  so  specified  that  standard  prices 
can    be   obtained. 


GETTING   THE  RIGHT    M.\TERI.\I.S. 

Taking  up  these  matters  in  detail  it  is  found 
at  many  requisitions  fail  to  describe  prop- 
;  ly  the  quality  of  the  material  needed.  There 
is  a  tendency  to  order  the  highest  grade  ob- 
tainable when  the  goods  are  not  to  be  paid 
for  by  the  man  doing  the  ordering :  this  is 
especially  true,  as  men  seem  to  feel  that  it 
relieves  them  from  responsibility  for  any  sub- 


-View    Showing    Use    of    Winch    on    a    Motor   Truck    Cperating  a    Hoist   for    Building 

Construction. 


the  winch  may  be  found  to  be  ex- 
y  valuable  in  assisting  the  horse  trucks 
ough  places  or  where  foundations  are 
Jug,  in  pulling  them  up  the  steep  iii- 
■ading  out  of  such  excavations. 
(  power  dump  truck  on  which  the  body 
J  truck  is  raised  by  a  shaft  geared  to 
liin  engine  drive  is  one  of  the  greatest 
|and  time  saving  devices  used  in  con- 
'1  with  motor  truck  work.  It  is  operat- 
tthe  driver  without  leaving  his  seat  and 
|;  stopped  and  held  at  any  desired  angle. 
?iody,  however,  is  available  for  hauling 
ry  builders'  supplies  and  is  particularly 
■lie  where  some  of  the  material  used  is 
■h  character  that  it  slides  readily  and  is 
jiured  by  rough  handling.  In  dumping 
I  sand,  asphalt  and  other  road  building 
'jils.  the  body  may  be  elevated  by  the 
'  without  leaving  his  seat  and  when  the 
I  elevation  is  attained  the  machine  mav 


sequent  failure  of  the  articles  when  in  serv- 
ice. It  is  an  e.xpensive  habit,  and  except  in 
rare  cases  requisitions  should  be  tilled  with 
articles  of  the. standard  commercial  grades. 

GETTIN'G   THE    RIGHT    QfAXTITIES. 

Requisitions  as  received  must  also  be  care- 
fully considered  to  ascertain  if  the  quantities 
called  for  are  proper;  for  unless  there  is  an 
inventory  of  material  on  hand  one  may  easily 
purchase  supplies,  of  which  there  are  plenty 
in  stock.  I  have  found  that  new  orders  are 
often  based  on  the  orders  of  previous  years 
irrespective  of  whether  materials  so  ordered 
were  used  and  without  considering  that  con- 
ditions and  requirements  have  changed  in  the 
meanwhile.  To  this  end  an  inventory  of  the 
property  of  the  departtnent  is  being  taken 
and  wherever  possible  requisitions  are  filled 
from  stock  on  hand. 

Storage  and  Care  of  S ufi flies. ^—Tht  storage 


and  use  of  all  goods  should  also  receive  th 
careful  scrutiny  of  the  Bureau  of  Supplie; 
for  it  is  inconsistent  to  keep  accounts  o 
money  with  great  accuracy,  and  then  whe 
the  money  is  invested  in  stores  pay  no  al 
lention  to  whether  they  are  used  or  wastec 
Improper  storage  often  results  in  e.Kcessiv 
depreciation.  Supplies  should  be  issued  in  re 
tation :  for  when  stores  are  issued  in  th 
order  in  which  they  are  received  no  old  ma 
terial  is  left  on  the  back  of  the  shelf  to  dc 
teriorate  and  subsequently  be  thrown  out.  T 
carry  these  ideas  into  effect  store  houses  ar 
being  fitted  up  at  central  points,  and  a  nuin 
her  of  specially  trained  men  have  been  in 
stalled  as  store-keepers. 

Consumable  and  Xon-Coiisiiinable  Supplie 
Compared. — I  have  also  divided  all  supplie 
into  two  classes,  consumable  and  non-consuni 
able.  Fuel,  oil,  waste,  and  lumber  are  exam 
plus  of  the  tirst  class,  whereas  tools,  implc 
menls,  rubber  boots,  etc.,  belong  in  the  secon 
group.  .\s  soon  as  possible  it  will  be  arrange 
that  none  of  the  non-consumable  supplies  \vi 
be  issued  till  those  they  are  to  replace  hav 
been  turned  in.  Thus  a  man  cannot  procur 
a  new  tool  until  he  has  returned  the  old  on 
and  has  shown  that  it  is  worn  out.  It  is  e.\ 
pected  that  this  will  safeguard  much  depart 
mental  property  and  prevent  its  being  use 
for  personal  purposes,  sold  for  profit,  or  s 
carelessly  looked  out  for  that  it  is  either  lo^ 
or  stolen. 

Specificalions. — The  problem  of  obtaiiiin 
the  "right  materials"  brings  the  question  o 
specifications  to  the  front.  Multiplicity  o 
styles  and  types  is  a  disadvantage,  and  sim 
plification  is  greatly  to  be  desired  and  sougli 
after.  To  this  end  investigations  and  test 
are  now  being  made  to  determine  and  eslah 
lish  the  standards  of  quality  to  be  met  b 
the  various  materials  purchased.  I  have  ha 
a  list  prepared  containing  the  items  in  cur 
rent  demaiid  and  they  are  being  considerec 
one  by  one,  with  regard  to  their  nature,  com 
position,  wearing  power,  keeping  qualitie; 
cost  and  the  conditions  under  which  they  ar 
to  be  used  in  the  department.  The  resul 
desired  is  to  get  goods  whjch  will  give  satis 
faction  when  used. 

One  way  of  iiurchasing  goods  would  be  t 
take  articles,  put  them  in  use  and  try  the'r 
out.  If  they  gave  satisfaction,  pay  for  their 
If  they  did  not,  then  reject  them  and  returi 
them  to  the  maker.  Even  in  this  case  it  wouli 
be  necessary  to  state  what  performance  wouli 
be  regarded  as  meeting  requirements.  Thi 
is  not  practical.  Men  want  their  money  upoi 
the  delivery  of  their  wares.  The  purpose  o 
a  specification  is  therefore  not  alone  to  se 
up  a  standard  regarding  the  kind,  size,  ani 
excellence  of  the  product  desired,  but  it  i 
to  enable  the  department  to  say  in  advanc 
with  a  fair  degree  of  certainty  w-hether  good 
will   probably   render   satisfactory   service. 

Specificalions  Should  be  Definite. — Nothini 
should  be  left  to  the  imagination  in  the  writ 
ing  of  specilications.  If  a  man  knows  wha 
he  wants  to  let  him  describe  it  in  clear-cut  un 
niistakahle  language.  This  takes  time,  bu 
it  prevents  subsequent  misunderstanding,  ac 
companied  by  probable  hard  feeling  and  pos 
sible  litigation. 

Adjectives  and  adverbs  have  no  place  in  ; 
specification.  To  say  that  work  must  be  don< 
"properly"  or  "suitably"  or  in  a  "workman 
like"  inanner  does  not  really  mean  anything 
because  what  one  man  will  consider  ''proper 
or  "suitable"'  another  holds  to  be  quite  thi 
contrary.  The  phrase  that  goods  must  b^ 
delivered  or  work  done  "to  the  satisfactioi 
of  the  Engineer  or  Inspector,"  has  causei 
many  a  contractor  to  bid  high  in  self-defense 
It  contains  the  possibility  of  unfairness  am 
graft  and  should  not  be  allowed. 

flo-w  Definite  Requirements  Affect  Prices 
—li  is  a  noticeable  fact  that  where  specifica 
tions  are  indefinite  the  difference  between  thi 
lowest  and  the  highest  bids  is  very  great,  bu 
where  the  requirements  to  be  met  are  clea: 
and  precise  all  the  prices  bid  are  about  thi 
same. 

Specifying  Procednre  vs.  Callitiq  for  Re 
suits. — .-Xnother   common    fault   is   to  describi 
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detail  the  particular  methods  to  be  fol- 
ded in  doing  a  piece  of  work  and  then 
quire  a  warranty  as  to  the  result.  One 
ould  state  in  detail  the  way  the  work  is  to 

done  and  then  abide  by  the  resnlt,  or  spec- 
,■  what  is  wanted  and  then  let  the  contractor 
e  his  own  judgment  and  ingenuity  concern- 
s' the  best  way  to  bring  it  about. 

GETTING     LOW     PRICES — L.^RGE     COMPETITION. 

In  order  to  obtain  low  prices  .a  number  of 
ings  are  necessary.  First  it  is  essential  to 
ve  as  much  competition  as  possible.  To 
ing  this  about  lists  have  been  prepared  giv- 
s;  the  names  of  the  firms  making  the  var- 
js  classes  of  goods,  and  then  we  notify  them 
len   we  are   in  the  market. 

Bidding  for  Different  Classifications  Sep- 
ately. — Supply  contracts  are  now  so  drawn 
at  goods  in  different  groups  or  divisions,  as 
termined  by  manufacturing  specialization  or 
ide  usage,  may  be  bid  on  separately ;  for 
orders  are  drawn  to  contain  goods  of  dif- 
rent  classifications  the  bidders  will  be  "mid- 
:  men"  and  "commission  merchants,"  not 
e  makers  of  the  wares  nor  the  regular  deal- 
3  in  the  various  subdivisions  in  which  sup- 
es  are  customarily  bought  and  sold. 
These  "middle  men,"  besides  adding  their 
ofits  to  the  manufacturer's  price,  thus  in- 
easing  the  cost  of  the  article,  are  as  a  rule 
■espousible  parties  with  whom  it  is  often 
satisfactory  to  do  business. 
Advantage   of   Buying   Large    Quantities   at 


One  Time. — In  order  to  interest  the  manufac- 
ers  and  get  them  to  bid  it  is  necessary  to  pur- 
chase fairly  large  quantities  at  a  time.  To 
do  this  the  department  now  buys  its  supplies 
every  three  months  and  these  new  quarterly 
contracts  contain  sufficient  goods  in  each  class 
to  enable  the  makers  to  quote  wholesale 
prices. 

Emergency  Supplies. — The  principal  excep- 
tion is  in  the  purchase  of  emergency  sup- 
plies, and  these  are  obtained  when  required. 
The  value  of  placing  small  orders  for  hard- 
ware and  similar  supplies  as  needed  from 
time  to  time  is  recognized.  This  obviates  the 
necessity  of  keeping  large  sums  of  money  in- 
vested in  seldom-used  materials  in  order  to 
have  a  complete  stock  in  the  store-rooms. 
Unnecessary  or  e.xcessive  local  reserves  of 
stock  will  be  prevented  in  future  by  careful 
records  now  being  taken  to  show  the  regular 
demands  for  materials  at  the  various  store- 
rooms. 

Reducing  Delivery  Charges. — .\nother  ad- 
vantage of  quarterly  contracts  is  that  where 
goods  are  bought  in  quantities  all  to  be  de- 
livered to  some  c'entral  store-house  the  pro- 
portion of  the  cost  chargeable  to  delivery  be- 
comes  very  small. 

Purchasing  Standard  Materials. — .^.s  pointed 
out.  an  effort  has  been  made  to  attract  man- 
ufacturers by  writing  specifications  that  can 
be  filled  by  standard  goods,  and  by  making 
the    requirements    so    clear    and    definite    that 


there  is  little  or  no  chance  for  misundl,    . 
ing.  ""ptand- 

Promptness  in  Awarding  Contracts^ 
effort    is   made    to   reduce   the  time  fu*" 


^ ^    .w    ...uu>_    lu    •«-vii.4i_\,    luc    nine  vi  u 

takes  to  canvass  bids,  notifv  the  Inwijj  " 
_-..i    ,    ..  --      ^  '"*^|Mers 

possible  changes  m  prices  and  marf , 


and    award    the    contracts,    for   delay!,  ,v 
respect  might  cause  loss  and  inconvenlf  a 
to  possible  changes  in  prices  and  m,,f  ™^ 
ditions. 


Systematic   Methods  Mean  Ouirk  h 
of  Bills.-Tht  new  methods   have  solr"' 

e  ijie 
spect   them,   audit   the   bi'lls   andToVwH  1' 


fied  matters  that  on  the  average  the 


'Impli- 
Y  re- 


quired   after    the   delivery   of   suppliesL 
spect   them,   audit   the   bills   and  forwH 
bills  to  the  comptroller  for  payment  h  b™^ 
reduced   from  manv  weeks  to  less  th-L? 
days.  ■  i^'S"" 


'■Hill   of 


Necessity  for  Business  Administ 
Bureau  of  Supplies. — In  fact,  it  is  f ,. 
alized  that  in  order  to  get  low  prict'ther- 
must  be  fair  competition  between  resiru^hi' 
manufacturers  who  find  it  to  their  int.-s;  '.,' 
do  business  with  the  department;  all  ov|\- 
means  that  the  Bureau  of  Supplies  rst  ■ 
handled  as  a  clean-cut  business  proposoii 

,\IM    OF   THE  ORG.^NIZATION  OF  THE  BUM 

In  the   Bureau  of   Supplies  itself  coiti, 
and  operations  are  being  standardized    i  , 
nothing  will  be  done  m  a  haphazard   ,n  :• 
or  left  to  chance.     The  work  of  the  es 
aims  to  secure  the  economy  of  the  fu  e  ' 
so    systematizing    and    simplifying   thtw.r 
that    it   can    be   done    by   the    fewest  nsjlc 
number  of  employees  at  the  least  cost. 


EARTH       AND       ROCK       SECTIOI 


ost  of  Lower  Fielding  Tunnel,  Iron 

Mountain,  California. 

Costs  of  driving  a  mining  tunnel  in  Cali- 
rnia  are  given  in  a  discussion  by  Mr.  W.  C. 
ammott  before  the  .\merican  Society  of 
vil  Engineers  ("Proceedings,"  Vol. 
K:XVIII,  p.  70.5), 

The  tunnel  was  9  ft,  6  ins,  in  width  and 
ft,  6  ins-  in  center  height,  and  was  mostly 
hard  felsite,  although  partly  in  felsitic  por- 
lyry,  which  part  amounted  to  less  than 
e-third  and  was  timbered,  Burleigh  drills, 
the  company's  own  manufacture,  were  used, 
th  solid-cross  steel  bits,  the  power  for  op- 
ating  them  being  obtained  from  a  central 
mpressor  plant  receiving  power  from  the 
arthern  California  Power  Co.  at  a  cost  of 
ct,  per  kw,-hour.  As  there  was  no  cause 
r  rushing  the  work,  only  a  single  drill  crew 
erated  in  the  heading,  although  there  was 
iple  space  for  two  without  interference.  The 
icksmithing  was  done  in  the  general  black- 
lith  shop,  which  handled  much  other  work, 
It  only  its  proportion  was  charged  against 
e  tunnel.  This  was  also  true  of  power- 
luse  expenses  and  superintendence.  The 
ine  had  a  narrow-gage  railroad,  which  made 
msportation  charges  light.  It  will  be  noted 
om  the  drilling  diagram.  Fig.  1,  that  a 
und  consisted  of  14  holes,  and  that  a  shot 
ntemplated  the  breaking  of  5  ft.  of  ground 
The   cost    of    the    work   based    on    complete 

cords  was  as   follows : 

Per 
rilling:  Hn.  ft. 

Labor     5  1-570 

Tools  and   sundries 0,286 

Tool   sharpening   0,086 

Power     0.2S1 

Total    $  2,223 

lasting: 

Labor $  0,504 

E>;plosives    1,047 

Tools  and   sundries 0.014 

Total     i  1.56c 

ucking: 

Labor   i  2.360 

Tools  and   sundries 0.220 

Tool  sharpening   0.040 

Power    0.09 i 

Total    %  2.714 

ramming: 

l^bor  $  0,900 

Track  laying  0,349 

Total    {  1.249 


Timbering: 

Labor  $  0.84'i 

Timber    0.676 

Total     $  1,516 

General  Expenses: 

Interest  and  depreciation $  0.851 

Superintendence    0.334 

Total    $  1.185 

Grand  total   $10,452 

The  cost  per  cubic  yard  of  excavation  was 
$4,04,     Other  data  of  interest  are  as  follows  : 

Cost  of  drilling  per  foot  drilled $  6,151 

Cost  of  timbering  per  foot  timbered 1.516 

Cost  of  timbering  per  set 27,74 

Dynamite  used  per  foot  of  tunnel,  lbs 7,88 

Feet  drilled  per  drill  sharpened 3.6 

Feet  drilled  per  foot  of  tunnel 


Economies  of  Concrete  Columns. — Mr. 
Leonard  C.  Wason,  President  of  the  Aber- 
thaw  Construction  Co.,  Boston,  states  that 
in    one    case    the    saving    of    concrete    by    re- 


A  New  Type  of  Steel  Sheet  Pilg, 

The    accompanying    illustrations   sli.- 
tions   of   the   new   Lackawanna   .'^rclni 
Sheet    Piling.      The    characteristic   fe;.r 
this   piling   is   the   curving  or  archiim 
web,   so   that  the   mass   of   metal  with 
web  lies  to  one  side  of  the  neutral  axis   ;!,. 
section.     The  outer   face   of  the  web  ifi;.' 
tened  to  lie  in  the  same  horizontal  plamvi:- 
the   extreme   outer   faces   of  the  memb;  <■: 
the  interlocked  joint.     In  the  piling  wa  th. 
arches   reverse  with   each   pile  with  rehnu 
to  the  neutral  axis  of  the  wall,  and  th  olil 
thickness  of  the  wall  at  the  center  of  thveb 
is  equal  to,  but  not  greater  than  th»  thiie^s 
of  the  wall  at  the   interlocked  joint.    /  the 
same    time    the    arched    section   transmi  the 
load  to  the  waling  supports  with  no  teinc.v 
to  flatten  out.     The  haunches  of  the  an  arc 
thickened    giving    increased    strength  a  this 
point   against   spreading  and   also  distriline 


1-25-7 
Fig.   1 — Diagram   Showing   Arrangement   of    Drill  Holes  In  Fielding  Tunnel. 


ducing  the  size  of  columns  on  successive 
floors  was  $2.30  per  column.  On  the  other 
hand,  the  increase  in  form  cost  was  $5.70  per 
column,  entailing  a  loss  of  $.3.40  per  column. 
This  is  a  very  good  example  of  why  it  is 
cheaper  to  use  the  same  size  columns  on  suc- 
cessive floors  than  to  reduce  the  dimensions. 
To  avoid  frequent  changes  in  column  sizes 
the  column  reinforcement  may  be  varied  in 
successive   stories. 


the  metal  in  the  web  with  reference  tthe 
neutral  axis  so  as  to  increase  the  inerti:in'> 
modulus  of  the  section.  In  Fig.  1  it  c  ce. 
seen  that  on  each  section  where  pressure  (lies 
on  the  external  part  of  the  arch,  this  prfure 
is  transmitted  to  the  waling  timber  thiiKi 
the  interlocking  members  of  the  jo.nt  1" 
those  piles  where  the  internal  part  o  *'" 
arch  is  under  pressure,  the  pressure  is  tns- 
mitted  directly  through  the  metal  to  the  »'"« 
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r.  The  bearing  surface  is  extended  coii- 
ibly  by  the  thickening  of  the  arches  at 
aunches.  „     ,      '  .      , 

interior  braced  cofferdam  is  the  most 
ion    form    of    cofferdam    ahhough    some 

structures  are  self-supporting.  It  is 
imes  inconvenient  to  use  interior  brae- 
;vcn   in   small   cofferdams   or    for   single 

It  is  evident  that  the  arched  steel  piling 


these  trials  wc  commenced  dredging  the 
channel  to  4.>i  m.  depth  below  equinoxial  low 
tides,  and  we  conveyed  the  rock  obtained 
from  this  excavation  two  miles  out  to  sea. 
The  cost  was  lixed  at  22.73  pesetas  ($5.38)  per 
cu.  in.,  and  this  price  was  subject  to  a  rebate  of 
Iti.oO  per  cent. 

We  investigated  several  systems   for  carry- 
ing out  this  removal  of  rock  and  selected  a 


OFTAINED    MATERIA!.  .  OUTSlOe     OF    COFFERDAM 

1 — Typical    Section     of    Wall    of    Lackawanna  Arched  Web  Steel  Sheet  Piling,  Show- 
ing   Bearing    Against    Waling    Timbers, 


)mparison  to  a  similar  pile  of  plain 
ht  webbed  section,   all   other   conditions 

the  same,  has  mucli  greater  transverse 
[th.  This  permits  the  use  of  less  brac- 
nd  a  greater  vertical  distance  between 
rts   or   waling    timbers    fcr    piling   of   a 

weight  per  square  foot, 
hould  he  noted  however  that  the  arched 
1  is  recommended  by  the  manufacturer 

transverse  strength  is  of  first  impor- 
and  not  where  tensile  strength  is  of  first 
lance.  In  the  latter  case  the  ordinary 
n  webbed  piling  will  be  found  preferable, 
istance.  in  a  large  deep  cofferdam,  com- 
oi  pockets  rilled  with  dredged  material, 
iresses  on  the  individual  piling  sections 
■'t  to  be  mostly  tensional,  due  to  pressure 
the  filling  material  within  each  pocket, 
ir  braced  structures,  where  each  pile  acts 
upported  vertical  beam,  the  arched  sec- 
;  relatively  the  stronger.  Tliis  piling  is 
!  bv  the  Lackawanna  Steel  Co.  of  Buf- 
IS'.'  Y. 


:.ods  and  Costs  of  Rock  Excava- 

n  in  the  Harbors  cf  Aviles,  San 

Esteban  de  Pravia,  and  Port 

de  Bilbao,  Spain. 

,  use  of  a  Lobnitz  rock  breaker  for  the 
>ng    up    of    rocks    in    three    harbors    on 

irth  coast  of  Spain  is  described  by  Mr. 

n   Hernandez  in   a   paper  presented  be- 

^  he   International    Congress   of    Naviga- 

The  cost  of  the   work   is  compared   to 

St  of  similar  work  by  the  use  of  explo- 
'  In  conclusion  an  analysis  made  to 
lithat  excavations  of  over  6,000  cu.  ms. 

■  made  more  economically  with  a  rock 
!  r  than  with  explosives,  while  for  jobs 
(ling  less  than  that  amount  the  latter 
\i  is  the  more  economical.  An  abstract 
t'   paper  follows : 

.Cf. — In  18IH;  the  work  of  dredging  an 
i  ch  channel  to  a  dock  was  commenced 
t  port  of  .\vilc,s,  Spain.  The  ground 
s  ed  of  soil  which  could  be  removed  by 
I  of  an  ordinary  dredge  and  partly  of 
>';  of  rock  called  "Rechalda,"  which 
<  the  whole  width  of  the  channel,  and 
I   really    formed    part    of    the    ridge    of 

•ighboring  mountains.  These  rocks  vary 
'\  oO  to  300  cubic  meters  in  volume  at 
Ijh  of  4.50  m.  below  the  level  of  low 
«  of   equinoxial   titles.      They   belong    to 

iassic  period,  and  consist  mostly  of 
inth  streaks  of  very  hard  white  quartz. 
•  ■re  these  works  were  undertaken,  some 
fjnents  were  made  to  remove  the  rock 
:ans  of  the  well   known   primitive   sys- 

:  hand  bored  holes  with  a  diver  who 
'■d  an  explosive  char.ge,  and  also  with 
:  bored  by  compressed  air,  which  cost 
t:'$8.30  per  cu.  m.  of  excavation.    After 


Lobnitz  rock  breaker  which  disintegrates  the 
rock  by  means  of  a  long  heavy  compressed 
steel  chisel,  called  a  "cutter,"  which  is  al- 
lowed to  drop  from  a  suitable  height  and 
tireaks  the  stone  by  its  impact.  We  shall 
call  attention  to  some  of  the  features  which 
have  been  noticed  during  the  operations  and 
which  it  is  well  to  remember,  especially  as 
any  slight  modification  in  the  course  of  a 
work  which  largely  consists  of  a  repetition 
of  the  same  operation,  may  considerably  af- 
fect the  total  cost.  Because,  although  the 
modification  may  be  very  slight  it  may  rep- 
resent a  very  large  sum  in  the  total  cost  of 
the  work,  owing  to  the  great  repetition  of 
the  same  operation.  , 

At  the  commencement  of  the  work  we  re- 
ceived from  Messrs.  Lobnitz  &  Co.  the  ma- 
chinery of  a  rock  breaker  with  a  single  cut- 
ter 10  m.  long  and  weighing  10  tons.  At  first, 
when  we  had  no  e.\perience  of  this  ma- 
chine, we  fitted  it  up  on  a  couple  of  boats 
which  were  connected  together  side  by  side 
by  timber  joists,  the  necessary  width  for 
dropping  the  cutter  being  allowed  between 
ilic  two  boats. 

The  rock  was  broken  up  fairly  well,  but 
considerable  difficulty  was  experienced  in 
movin.g  the  boats,  owing  to  the  great  resist- 
ance of  the  current  in  the  channel  and  to  the 
fact  that  they  were  extremely  exposed  to  the 
hurricanes  which  blow  across  the  mouth  of 
the  port  of  .Aviles.  A  new  craft  in  timber 
was  therefore  designed  and  the  machinery 
was  placed  upon  it.  This  craft  consisted  of 
a  single  flat  bottom  boat  23  m.  long,  11  m. 
beam,  and  1.9  m.  high,  with  two  prows  and  a 
well  in  the  center  for  dropping  the  cutter. 
The  boiler,  the  winch,  and  the  heating  appa- 
ratus for  the  feed  water  arc  placed  under 
the  deck  of  the  boat  and  this  arrangement 
gives  it  greater  stability,  and  tends  more  to 
preserve   the   heat   of  the   boiler,   engine  and 


The  work  was  carried  out  from  April  u 
October,  when  the  conditions  of  the  se: 
enabled  twenty  days  out  of  the  month  to  b< 
utilized.  The  mass  of  rock  extracted  an( 
conveyed  to  the  required  distance  average! 
1,(>.30  cu.  m,  per  month. 

The  cutter  was  dropped  on  points  1  m 
apart  along  alignments  at  right  angles  to  th 
banks  of  the  channel,  these  alignments  beini 
also  spaced  1  m.  apart.  The  craft  \va 
shifted  along  them  by  means  of  cables  and  ; 
winch.  The  rock  was  broken  up  into  piece 
averaging  from  15  to  20  cm.  long  and  from 
to  3  decometres  in  volume.  The  work  o 
breaking  up  the  rock  continued  at  each  poin 
for  a  depth  of  1  m.  into  the  rocky  mass  am 
the  number  of  blows  that  was  necessary  ti 
achieve  this  varied  considerably,  for  in  som 
points  it  was  necessary  to  have  as  many  a 
57  blows  for  what  1  or  2  blows  wouli 
achieve  at  other  points.  .'Vs  an  average  1 
blows  sufficed  to  reach  the  required  dcptii 
The  rock,  however,  was  only  extracted  ti 
a  depth  of  80  cm. 

The  number  of  blows  averaged  fiO  per  hou 
for  a  drop  of  4  m.  This  estimate  include 
the  time  taken   in   shifting  the  boat. 

In  only  two  or  three  cases  during  tli 
whole  of  the  work  of  removing  50,300  cu.  n 
of  rock  was  it  necessary  to  break  up  th 
large  blocks  by  blasting. 

It  was  at  first  proposed  to  change  the  stet 
rock  cutter  point  or  movable  end  of  the  cut 
ter,  which  became  worn  by  friction,  but  thi 
operation  was  not  practicable  as  the  pil 
wore  in  the  way  show-n  on  Fig.  1,  so  that  th 
new  point  which  was  fairly  flat  in  shap 
was  no  longer  adaptable  to  the  lower  par 
1)1  the  cutter  which  had  already  become  ver 
much  worn.  The  idea  of  renewing  the  point 
of  the  two  cutters  employed  for  breaking  u 
the  rock  was  abandoned  and  these  two  cut 
ters  were  merely  shortened  by  3  m.  and 
m.  respectively,  which  reduced  their  length 
to  7  and  !•  m. 

.\fter  this  work  had  been  carried  out, 
description  was  published  of  an  arrangcmer 
which  Messrs.  Simons  of  Renfrew  had  ap 
plied  to  a  suction  dredge  for  cutting  th 
rock.  This  consisted  of  a  screw  fitted  wit 
cutters  which  was  placed  at  the  entrance  o 
the  suction  pipe  through  which  the  broke 
rock  cut  up  by  this  screw  was  drawn  uj 
This  arrangement  was  quite  sufficient  fo 
removing  the  greater  part  of  the  rock  whic 
had  to  be  excavated  at  the  port  of  .Avilei 
.•\  suction  dredge  fitted  with  this  applianc 
is  most  suitable  for  clayev  rocks  wdiich  ar 
more  easily  cut  than  broken,  and  the  ver 
small  cost  of  removing  rock  in  this  manne 
would  be  very  much  cheaper  than  the  co; 
of   removal  by  means  of  a  rock-breaker. 

Port  San  Esteban  de  "Pravia. — After  th 
work  at  the  port  of  .Aviles  was  complete 
the  rock-breaker  was  used  for  removing  an 
other  rocky  mass  of  a  relatively  small  cubi 
capacity  which  emerged  above  the  low  wa 
ter  mark  on  the  coast  of  the  Camtabrian  Se 
at  the  entrance  of  the  port  of  San  Esteba 
de  Pravia,  which  is  also  situated  in  the  nort 
of    Spain. 

Tliis   rock,  which   is  known  as  "El  Lampa 


Fig.  2 — Showing   Assembled  Sections  of  Arched  Steel   Piling,  Junction  and  Corner  Sectioni 


the    steam    piping,    than    when    the    plant    is 
on  deck. 

The  fragments  of  rock  were  extracted  by 
a  bucket  dredge  fitted  with  iron  claws  to 
assist  in  removing  the  stone  which,  as  it 
mixes  with  the  clayey  marl,  tends  to  consoli- 
date afresh  if  it  is  not  removed  soon  after 
it    is    broken    up. 


ron,"  consisted  of  a  schistous  quartz  and  it 
extremity  showed  above  low  water  of  equi 
noxial  tides.  .At  the  depth  of  3  m.  to  whic 
the  rock  was  excavated,  the  mass  was  45  n 
lon,g  in  the  direction  parallel  to  the  channe 
and  27  m.  wide.  This  rock  in  the  cente 
of  the  channel  split  the  fairly  severe  cur 
rents  which  occur  at  that  point,  especially  a 
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ebb  tides.  These  currents  have  been  fur- 
ther reinforced  by  the  current  of  the  river 
Nalon,  which  has  its  outlet  at  this  port. 

The  mass  of  rock  thus  removed  amounted 
to  3.184  cu.  m.,  including  the  sand  contained 
in  the  pockets  of  the  mass.  After  the  rock 
was  broken  up.  the  pieces  were  removed  by 
means  of  the  bucket  dredger  which  had  been 
previously  used  at  the  Port  of  Aviles. 


-ig.    1. — Sketch    Showing    Progress   of   Wear 
on  Steel  Cutter  of  Lobnitz  Breaker. 

This  rock  was  very  hard,  but  thanks  to  its 
structure,  it  was  easy  to  break  off.  The 
pieces  were  about  the  size  of  railway  ballast 
so  that  they  were  easily  dredged.  Some  dif- 
ficulty, however,  occurred,  owing  to  the  fact 
that  the  western  breakwater,  which  was  be- 
ing built  for  protecting  the  bar  against  the 
hurricanes  blowing  in  that  direction,  was  not 
vet  completed.  Owing  to  this,  it  was  only 
possible  to  work  during  .58  days  out  of  two 
consecutive  summers,  and  also  it  was  impos- 
sible to  work  at  the  outset  neither  during 
low  water,  nor  during  the  semi-ebb  of  the 
spring  tides,  in  view-  of  the  strong  currents. 
Then  again  the  site  occupied  by  the  rock 
was  very  restricted  in  length,  and  it  was  im- 
possible to  break  up  the  rock  and  dredge  it 
away  at  the   same  time. 

It  had  also  been  intended  to  carry  out  the 
work  by  driving  holes  1  m.  apart  with  the 
cutter  to  a  depth  of  1  m.  but  the  conforma- 
tion of  the  rock  and  the  motion  of  the  sea 
did    not   permit   of    this   being    done. 

The  cost  per  cu.  m.  removed  and  trans- 
ported w-as  to  be  47.70  pesetas,  but  it  did  not 
work  out  to  this  figure,  owing  to  the  rela- 
tively small  mass  to  be  excavated,  and  to 
the  unfavorable  conditions  of  the  site  which 
hindered  the  work  most   of  the  time. 

We  may  also  mention  a  small  excavation 
carried  out  inside  this  very  port  by  the  same 
method,  although  its  relatively  small  import- 
ance might  have  justified  another  method 
than  that  of  a  rock-breaker  for  leveling  the 
rock. 

The  mountain  side  was  extremely  in- 
clined at  this  point,  and  it  was  necessary  to 
cut  away  some  of  the  rock  in  order  to  form 
a  horizontal  foundation  for  the  concrete 
blocks,  which  were  to  serve  as  a  base  for  a 
masonry  wall  13  m.  high  which  was  to  carry 
a  coal  hunker. 

This  horizontal  foundation  was  14  m.  by  8 
m.  and  the  mass  of  rock  to  be  removed  was 
280  cubic  meters.  The  small  amount  to  be 
removed  could  have  enabled  one  to  dispense 
with  the  rock  breaker,  but  it  was  used  as  it 
was  available  when  not  in  use  elsewhere  for 
clearing  the  bar  across  the  channel.  These 
foundations  could  be  carried  out  much  more 
rapidly  and  economically  (the  cost  worked 
out  at  $4.44  per  cu.  m.)   than  by  blasting. 

Port  de  Bilbao.— About  78.300  cu.  m.  of 
rock  which  obstruct  the  channel  13  km.  awav 
from  the  entrance  of  the  harbor,  are  now 
being  removed  at  Bilbao.  The  rock  here  is 
chalk  and  clay  and  goes  under  the  name  of 
Cayuela.     The   strata   is  horizontal   and   very 


compact  in  structure  so  that  it  is  easily  bro 
ken  up.  but  the  pieces  are  fairly  large  and 
more  dilficult  to  remove. 

This  rock  lies  on  the  right  side  of  the 
channel,  and  occupies  a  site  in  plan  which  has 
approximately  the  form  of  the  segment  of  a 
circle,  of  which  the  chord,  about  860  m.  long, 
is  tangential  to  the  center  of  the  axis  of  the 
channel.  The  latter  has  been  excavated  to 
the  level  of  low  water  of  equinoxial  tides, 
and  it  is  now  proposed  to  deepen  this  bed 
to  ."i  m.  below  this  level,  which  is  equivalent 
to  the  navigable  depth  of  the  other  portions 
Lif  the  channel  at  this  point. 

The  removal  of  the  rock  was  commenced 
by  the  rock-breaker  described  above,  but 
subsequently  a  new  one  was  employed  with 
certain  alterations  in  the  design,  not  only  as 
regards  the  boat  upon  which  the  plant  is 
fitted,  but  also  as  regards  the  machinery  sup- 
plied by  Messrs.  Lobnitz  &  Co.  The  boat 
is  made  of  steel,  and  the  hull.  prow,  sides 
and  bottom  are  so  designed  that  the  craft 
can  be  conveyed  from  one  port  to  another 
and  the  plant  worked  at  sites  which  are 
exposed  to  the  swell  of  the  sea.  This  de- 
sign is  of  great  importance  for  onr  country, 
and  especially  for  the  coast  of  the  Canta- 
brian  Sea,  where  one  may  not  remove 
very  heavy  masses  of  rock,  and  where  the 
work  must  be  apportioned  between  several 
ports.  The  rock-breakers  are  also  frequently 
called  upon  to  do  their  work  at  exposed 
sites.  The  well  for  the  pile  is  made  in  the 
poop  of  the  boat  which  enables  the  rock 
to  be  removed  even  at  .the  very  toe  of  the 
quay  \\all.  The  boiler,  engines,  and  all  steam 
piping  are  placed  below  deck  as  in  the  case 
of  the  first  rock-breaker.  This  boat  is  23.50 
m.  long,  9  m.  beam  and  2.25  m.  high :  it 
draws  1.5  m.  of  water  with  a  difference  in 
draft   of   16  cm.  when  the  cutter   is  dropped. 

This  cutter  is  10  m.  long  and  weighs  10 
tons,  but  the  machinery  is  capable  of  work- 
ing a  heavier  cutter.  The  cutter  is  attached 
to  a  cable  which  is  unwound  from  a  winch  as 
it  falls.  This  arrangement  has  several  ad- 
vantages : 

1.  It  permits  of  a  greater  number  of  blows 
(twice  as  many  from  our  own  experience) 
but  the  blows  are  less  hard  and  the  effect  is 
consequently  less  as  the  cutter  does  not  fall 
freely  and  the  effect  of  the  blows  is  dimin- 
ished by  the  friction  of  the  cable  on  the 
winch   and   on   the  top  pulley. 

2.  The  absence  of  guides  and  release 
clutches  enables  a  certain  economy  to  be 
realized.  The  work  of  one  man  for  guiding 
the  cutter  and  hooking  it  on  to  the  chain 
after  each  blow  is  saved,  but  the  total  of 
these  savings  is  somewhat  diminished  by  the 
extra  cost  of  the  cables  and  of  the  pulley. 

3.  There  is  no  fear  that  when  the  cutter 
strikes  an  inclined  portion  of  rock  it  will 
slide  along  it  and  fall  on  the  sea  bed,  which 
would  interrupt  the  work  and  involve  ex- 
pense in  fishing  up  the  cutter,  as  well  as  in 
repairing  any  damage.  This  consideration 
must  not  be  lost  sight  of  when  one  is  lift- 
ing sharp  rocks,  or  when  the  rock-breaker  is 
at  work  on  exposed  sites,  especially  when 
the  cutter  is  worked  in  the  poop  of  the  boat. 
The  arrangernent  of  the  moveable  point  of 
the  cutter  has  been  modified,  and  instead  of 
following  the  shape  of  the  body  of  the  cut- 
ter, the  joint  between  the  point  and  the  cut- 
ter is  covered  with  a  steel  hoop. 

The  steel  cable .  has  also  been  altered  by 
winding  the  strands  alternately.  An  ordi- 
nary cable  has  all  its  strands .  wound  in  the 
same  direction,  and  this  forms  kinks  which 
have  to  be  undone  after  each  blow-  of  the 
cutter,  thus  entailing  great  waste  of  time. 

The  removal  of  the  rock  in  the  port  of  Bil- 
bao is  done  with  two  rock-breakers  which 
drive  holes  1  m.  apart  in  alignments  which 
are  also  spaced  1  m.  apart.  •  The  holes  are 
driven  to  a  depth  of  1  m.  and  this  enables 
an  average  thickness  of  60  cu.  m.  of  sea  bed 
to  be  removed.  The  two  rock-breakers  ex- 
cavate about  3.000  cu.  m.  per  month.  It  was 
proposed  to  extract  the  fragments  of  rock 
with  a  Priestman  grab  dredge  for  the  large 
masses,  and  a  bucket  dredge  for  the  smaller 
pieces,   but   the    latter   had    only   a    small    ef- 


ficiency and   iunhermore  it  was  coid.  u 
damaged   on   several   occasions,  whil  Irf 
great  waste  of  time.     Extraction  byL,^  ' 
this    dredge    was    a     costly    and    ulraci,'' 
method,     so    that      another     Priestrl  i .', 
dredge    had   to   be   employed  insteai  ll' 
two    Priestman   grab   dredgers  accoiL  f: 
1,600  cu.  m.  per  month  on  an  averal  v:W.i 
is  about  equivalent  to  the  mass  of  rcUvh'ri 
would  be  removed  by  one  of  the  rd-bre'L' 
ers.     At  the  present  moment  the  wT  jg  i 
ing  carried  out  with  only  one  of  thejPrj.t! 
man  dredges.  1 

The   jaws    of    the   Priestman  drecis  ha' 
to  be  renewed   frequently,  as  they  \kr  ^^'. 
siderably    through    coming    in    contlt  wit 
large  rocks,  which  are  found  in  thehass    ■ 
disintegrated   rock.     The  size  and  wghts 
the   pieces   vary   exceedingly,   from  tees  ■ 
larger   than    small   stones,   to  pieces  eiehi' 
about   2   tons;    the   average   volume- 
pieces  can   be  taken  to  be  from  3  ■ 
decimeters.     The   average   size  of  li 
which   are    found   decreases   in  pro[) 
the  number   of  times  the  rock-breal- 
to  work  over  the  same  site,  and  the 
of    the    layer    which    can   be   lifted 
in   proportion. 

Thanks  to  the  site,  where  the 
being  done  inside  the  port,  and  to  t 
ties  which  are  found  in  Bilbao  for 
out  all  kinds  of  repairs,  there  is  \ 
risk  of  the  work  being  stopped, 
possible  to  work  from  23  to  24 
month. 

It  costs  $-2.90  per  cu.  ni.  of  rock  li-t) 
transported    to    a    distance    of   over 
and  it  was  found  that  the  breaking  ' 
rock  came  out  cheaper  and  the  remc  i , 
er  than  had  been  estimated. 

One  of  the  cutters  broke  across  thii;,| 
whilst  the  w-ork  w-as  being  carried  oi 

Conclusions. — If  a  comparison  is  r  > 
tween    the    results     which    are    obt,; 
the   above   system,   and   those   which 
tained  by  the  ether  methods  we  hav 
that  is,  with  divers,  and  explosives 
the    rock    surface    or    in    holes   bort 
rock,   w-e  arrive   to  the   important  . 
that    the    easiest,    and    cheapest   sy.v- 
exposed    to    accidents,    as    well   as 
rapid    for   breaking   up   and   lifting  < 
is   the   one   in   which   rock-breakers 
This    is    also    the    system    which    w 
nearly    approximate    in    practice   both 
gards    price,    and    time    taken    in   di  . 
work,  with  the  estimates. 

Tt  goes  without  saying  that  the  iiii 
of    the    mass   of   rock   to   be  removet  ni> 
determines   the  point   beyond  which  i  s  ■ 
economical    to    employ    rock-breakers.  \^  ., 
matter  of  fact,  the  work  of  a  rock-br<f  is 
not  remunerative  in  the  case  of  smallia-s 


Volumes 


Fig.    2. — Curve    Showing    Relative  Cts  of 
Rock    Excavation    by   Drilling  anciy 
Breaking. 

Note.— The  intersection  of  the  curves  s 
tween  5,000  and  16,000  cu.  meters. 

of  excavation,  so  that  the  schedule  [" 
cubic  meter  has  to  be  high  in  order  tio 
the  cost  of  transport  of  plant  and  St.  ' 
surance.  and  loss  of  time  for  installati  a:i" 
starting    the    work.      The    cost   of  th(.V(''lt 
would    therefore    be    more    moderate     "'"^ 
method   of   blasting  by  means  of  dive  j> 
resorted    to.      Instances     of    this     kin  f 
quently  occur  where  a  solitary  rock  hao 
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ed   at   an   exposed    site   of   the   sea   where 

I'oats  cannot  be  anchored  ver>'  steadily, 
t  is  possible  in  estimating  the  cost  oi 
loving  rock  by  means  of  rock-breakers  t>i 
y  tlgure  out  the  actual  cost  of  breaking;  up 

rock  and  to  assume  the  cost  of  lifting 
1  transport,  but  we  think  the  better  method 
to  base  the  e.-itimate  on  the  totsl  cost 
ich  will  comprise  all  operations,  as  it  is 
V  difficult  to  arrive  at  the  cost  alone  of 
aking  up.  As  a  matter  of  fact,  the  cost 
the  latter  and  the  cost  of  removal  are  re- 
rocal  and  when  one  increases  the  other  de- 
ases. 

'he  above  remark  is  made  solely  with  the 
ect  of  warning  one.  in  examining  tenders, 
inst  the  danger  of  accepting  tenders 
ich  arc  too  low  for  breaking  up  the  rock. 
wever.  as  we  have  already  said,  this  oper- 
m  is  more  suitably  carried  out  by  rock- 
ukers,  which  are  also  the  more  economi- 
method  for  lifting  the  rock, 
lith  a  view  to  illustrate  the  results  we 
e  obtained  in  the  rock  breaking  work  we 
e  carried  out,  we  have  prepared  a  dia- 
m   (Fig.  ■-')    (which   must  not  be  accepted 

rigidly*  in  which  the  cost  of  lifting  the 
k   by   means   of   a    diver   with    explosives, 

by  rock-breakers,  is  shown  by  means  of 
I'es.  The  volume  of  rock  lifted  is  repre- 
led  by  the  absissae  and  the  cost  of  the 
avated  material  per  cubic  meter  is  shown 
ihe  ordinates.  The  absissae  and  the  ordi- 
•s  are  not  shown  to  scale,  as  the  diagram 
nercly  a   typical   one. 

f  we  examine  the  extreme  limits  on  this 
iH'am   we    tind    that    when    the    volume    is 


zero,  the  cost  per  unit  is  infinite,  and  as  the 
volume  increases,  the  cost  per  unit  decreases, 
but  it  can  never  fall  below  a  certain  figure 
which  is  represented  by  an  ordinate  which 
we  think  is  less  in  the  case  of  a  rock-breaker 
than  in  the  case  of  divers  with  explosives. 
The  axis  of  the  ordinates  may  be  considered 
in  these  conditiins  as  an  asymptote  which  is 
comniiin  tn  the  two  curves,  whereas  these 
curves  have  two  distinct  asymptotes  at  their 
other  extremity,  which  are  shown  by  lines 
parallel  to  the  absissae. 

I  he  diagram  shows  that  beyond  the  ordi- 
nate which  corresponds  to  a  certain  volume 
to  be  removed,  the  rock-breaker  is  the  most 
economical  method.  This  point  is  fixed  by 
the  intersectii  n  of  the  two  curves  and  its  pre- 
cise position  depends  upon  various  circum- 
stances. This  intersection  will  vary  as  a 
matter  of  fact  according  to  whether  the  nec- 
essary plant  for  breaking  the  rock  or  lifting 
the  material  is  available,  and  according  to 
whether  it  is  necessary  to  convey  all  the 
plant,  neccssarv  for  lifting  and  transport,  to 
the  actual  point  where  the  work  is  being  car- 
ried out,  (ir  whether  it  is  necessary  to  convey 
the  plant  merely  for  breaking  up  the  rock. 
It  also  depends  upon  the  distance  of  the 
port  where  the  rock  is  to  be  lifted  and  upon 
the  position  of  the  rock,  and  also  whether 
a  rock-breaker  can  be  employed,  and  blast- 
ing is  not  feasible.  It  depends  also  upon 
the  depth  of  the  rock  and  the  navigable 
depth  to  be  obtained,  upon  the  nature  of  the 
rock,  and  lastly  upon  the  time  in  which  the 
work  has  to  be  carried  out.  In  order  to  sat- 
isfy most  of   these   requirements  it  is  neces- 


sary to  dispose  of  a  plant  which  is  ea- 
transported,  and  which  can  be  worked 
points  where  the  sea  is  very  heavy,  and  c 
must  also  dispose  for  the  bucket  dredges, 
Priestman  dredges,  for  the  removal  of  ' 
ri  ck. 

VVc  have  worked  on  these  conditions  on 
coast  of  the  Cantabrian  Sea,  and  have  c 
ried  out  rock  cutting  to  7  meters  below  I 
e(|uinoxi;:l  tides.  The  cost  per  cubic  nie 
has  varied  between  the  limits  we  have  in 
cated.  The  point  of  intersection  of  the  t 
curves,  relative  to  the  cost,  occurred  betwi 
two  ordinates  which  correspond  to  absis 
of    ."i,<i(Hi    ;in<l    ti,0(J(i    cubic    meters. 

It   is   certain   that   the   tendency   will   be 
arrive   at    a    still   lower   cost   per   cubic    mi 
nutei"    for   the   removal   of    rock,   and    it   \ 
be    possible    to    increase    the    volume    to 
removed  still    further  in  the  near   future, 
stands   !(■   reason,   however,   that   this  volu 
will   be    limited    in   any   given   port,   and   t 
it    will    not    always    have    the    necessary 
portance    for    taking    advantage    of    the    i 
chinery    which    is    available    for   carrying 
extensive    works    of    excavation.      It    will 
necessary  in   this  case  to  group   the  differ 
sites  together  where  rock  has  to  be  remo 
in    one    same    port    in    groups,    and    possi 
even   to   comprise   all   the   rock   lifting   wh 
has  to  be  carried   out  irl   several   neighbor 
ports   under   one   contract.     This   remark- 
plies   particularly    to   countries   which    do 
possess  first  class  harbors  which  require  d 
anchorage,    and    it    also    applies    to    any    j 
ticular    port    in    which    the    total    amount 
excavation   is   inconsiderable. 
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e  Concrete  Roads  of  Wayne  County, 
Michigan. 

ItritHited    by   Geo.    A.    Dirigman.    Engineer   of 
County  Road  Commissioners. 

he  Wayne  County  Board  of  Road  Com- 
hioners,  by  whom  I  am  employed,  became 
irested  in  1909  in  the  use  of  concrete  as 
I  material,  and  after  a  thorough  invcsti- 
hn  of  the  subject  from  all  angles,  decided 
(ry  it  on  a  mile  of  road  about  to  be  con- 
cted  on  Woodward  Avenue  road.  Since 
1  road  was  built,  the  board  has  become 
;  firm  converts  to  the 'use  of  concrete  as 
'luntry  road  pavement,  that  up  to  Jan.  1, 
Ihis  year,  they  had  built  30%  miles  of  this 
;i  of  pavement.  It  can  be  said  truthfully 
I  they  are  pioneers,  not  in  the  use  of  con- 
ii  for  a  pavement,  but  in  its  use  on  so 
lie  a  scale. 

1908  the  board  built  several  miles  of 
I  idam  rciad.  Owing  to  the  difficulty  of  se- 
)ig  a  sufficient  supply  of  crushed  hard 
le  for  the  second  course  during  the  road- 
:  iing  season,  a  supply  of  crushed  field  cob- 
li  was  purchased  during  the  winter  with 
I  idea  of  using  it  the  following  season  for 
1  second  course  or  wearing  surface  of  the 
iiidam.  Before  the  time  to  build  the  second 
:bn's  stretch  of  road  arrived,  however, 
I  noticed  the  result  of  automobile  traffic  on 
1' macadam,  and  decided  that  before  any 
I',"  money  was  expended  on  that  form  of 
>truction  they  w-ould  at  least  investigate 
n  ?ee  if  some  more  durable  form  of  im- 
r|ement  could  not  be  found.  It  might  be 
'%  to  mention  in  this  connection,  also,  that 
I'nacadam  roads  which  the"  built  were  cov- 
r'  with  a  coating  of  tar  and  chips,  with  the 
l|  of  making  them  not  only  dustless,  but 
iy  firmly  bound. 

ter  a  full  investigation  and  consultation 
i  several  engineers,  besides  the  engineers 
he  regular  force,  it  was  thought  best  to 
:e  the  hard  stone  purchased  as  above  in 
ing  the  second  course  of  a  concrete  road 
•r  than  macadam.  .Accordingly,  bids  were 
i  for  the  construction  of  one  mile  of  con- 
road  built  in  two  courses,  the  first  or 
.'in  course  to  be  of  limestone.  l-2%-5  mix. 


and  the  second  course,  or  wearing  surface,  of 
crushed  cobblestone,  using  a  1-2-3  mix.  A 
satisfactory  bid  was  received  and  the  con- 
tract awarded.  W'ork  was  started  in  May 
and  the  road  was  finished  and  thrown  open 
to  traffic  about  .-Vugust  1.  No  sooner  had  this 
road  been  thrown  open  to  traffic  than  the 
board  decided  to  build  another  stretch  of  con- 
rrete  on  Grand  River  Road,  and  accordingly, 
they  used  their  entire  appropriation  available 
for  use  on  Grand  River  in  the  construction  of 
a  short  stretch  there,  built  according  to  the 
same  specification  as  the  Woodward  Avenue 
road. 

By  this  time  Woodward  avenue  had  been 
subjected  to  considerable  traflSc,  and  on  ac- 
count of  its  standing  up  so  well,  showing,  in 
fact,  no  signs  of  wear,  and  there  being  no  ap- 
parent weaknesses  developing,  they  decided  to 
build  still  a  third  stretch,  and  built  %  mile  on 
the  W^ayne  road  south.  This  road  is  less 
important  than  either  of  the  other  two,  and 
was  built  but  10  ft.  wide.  It  was  finished 
late  in  the  fall  of  1909  and  had  to  be  pro- 
tected from  the  frost  by  manure  and  other 
contrivances.  The  following  year  11.304  miles 
of  concrete  road  were  built  and  in  1911,  17 
miles  were  constructed. 

METHODS  OF  CONSTRUCTION. 

Grading. — The  first  work  done  in  the  con- 
struction of  our  concrete  roads,  of  course,  is  to 
grade  and  prepare  the  subgrade.  This  is  done 
by  means  of  steam  hauling  engines  and  rollers 
and  road  graders  and  scarifiers.  At  some 
places  we  also  find  it  necessary  to  use  the 
rooter  plow,  and  where  grades  are  too  steep 
we  use  scrapers  for  short  hauls  and  wagons 
for  longer   hauls. 

The  surface  of  the  subgrade  is  shaped  to 
conform  to  the  curvature  of  the  finished  road, 
and  is  thoroughly  rolled  with  one  of  our  10- 
ton  road  rollers.  Where  soft  or  spongy  places 
appear,  they  are  filled  with  gravel  or  suitable 
substance  until  the  -foundation  is  made  solid. 
If  necessary,  the  soft  or  spongy  material  is 
first  removed,  though  it  is  rarely  necessary  to 
do  this,  the  fill  being  all  that  is  needed  to 
make  the   foundation  right. 

Concrete  Materials. — While  the  law  requires 
the  board   to  advertise   for  proposals   for  all 


material  and  all  work  done  which  cost  in 
cess  of  $-j(.Ml,  and  while  other  things  b( 
equal  the  board  would  undoubtedly  award 
contract  for  material  to  the  lowest  bidder, 
fact  is  that  no  two  cements  are  exactly  al 
and  hence  it  follows  that  other  things 
never  exactly  equal.  When  bids  are  ope 
on  cement  (each  proposal  must  be  acc( 
panied  by  a  liberal  sample)  they  are  held 
for  a  period  of  30  days,  to  enable  us  to  m 
thorough  tests,  including  the  28  day  t 
before  the  contract  is  awarded.  It  also  : 
quently  happens  that  the  board  will  go 
into  the  market  and  purchase  single  sacks 
the  same  kind  of  cement  bid  upon  from  s 
eral  different  yards,  and  not  only  make  ti 
ourselves  of  those  samples,  but  have  labc 
tories  of  established  reputation  make  t( 
also,  the  idea  being  to  see  if  a  sample  of 
ceptionally  good  cement  has  been  furnisi 
and  also  to  ascertain  whether  the  quality 
cement  put  out  by  the  mill  is  uniform.  If 
cement  fails  to  ineet  the  requirements  est 
lished  by  the  American  Society  of  Test 
Materials,  it  is  not  considered  further,  the 
to  which  the  material  is  put  requiring  be 
quality  than  even  foundations  or  w-alls  of  h 
buildings.  For  in  buildings  the  strain  is 
tircly  constant,  except  as  variations  are  f 
(luccd  by  the  winds,  while  on  roads  the  sti 
is  sudden  and  severe.  It  would  be  much  I 
ter  to  leave  the  earth  roads  and  keep  tl 
well  graded  than  to  build  a  concrete  road 
poor  cement,  or  build  it  any  other  way  t 
exactly  right. 

For  stone  we  use  washed  gravel,  ranginj 
size  from  Vt  in.  to  1%  ins.  This  contain 
large  percentage  of  trap  rock,  and  is  requi 
by  our  specification  to  be  free  from  loam,  c 
vegetable  matter  and  other  impurities ;  aisc 
be  well  graded,  the  larger  pieces  predomir 
ing,  so  that  the  voids  are  reduced  to  a  m 
mum. 

For  sand  we  use  only  well-graded  b; 
sand,  ranging  in  size  from  %  in,  to  z( 
Lake  and  river  sand  are  not  approved,  beca 
of  the  presence  in  them  of  too  many  fine  p 
tides,  which  would  require  too  large  a  p 
portion  of  cement  to  properly  coat  every  p 
tide.     Like  the  stone,  the  sand  must  be  f 
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om  impurities,  well  graded,  the  larger  par- 
ries predominating  and  the  voids  reduced  to 
minimum. 

The  Mix. — On  the  first  year's  work,  as 
iQve  stated,  the  mi.x  for  the  first  or  bottom 
urse  was  l-2%-5,  and  for  the  too  or  wear- 
g  course  the  mix  was  1-2-3.  We  determined 
at  with  a  perfect  mi.x,  and  with  perfect 
nditions,    a    1-2-4    mi.x    with    pebbles    would 

sufficient.  But  our  commissioners  are  con- 
rvative,  and  at  once  realized  that  perfect 
eoretic  conditions   would  never  obtain  •   and 

their  conservatism  decided  that  it  would  be 
e  part  of  wisdom  to  use  too  much  cement 
ther  than  too  little.  Accordingly,  they 
opted  a  2-3-ti  mix,  which  has  been  adhered 
With  well  graded  materials  this  is  ample, 
th  enough  to  spare,  so  that  when  the  ma- 
rial  is  not  perfectly  graded,  or  when  other 
nditions  exist  requiring  a  little  additional 
ment,  there  is  plenty  of  the  more  expensive 
iterial.  Under  perfect  conditions,  as  above 
ited,  a  poorer  mi.x  could  be  used  with  safety, 
t  a  concrete  road  with  too  little  cement  is 
und  to  disappoint,  and  to  be  safe  and  con- 
rvative.  as  above  stated,  we  use  a  2-3-G, 
sling  assured  that  the  certainty  of  having 
:  road  stand  up  is  worth  the  additional 
pense. 

We  have  purchased  mixers  which  are  pro- 
led  with  a  boom  18  ft.  long,  which  extends 

the  rear,  and  can  be  easily  revolved  about 
I  axis  to  positions  varying  180°.  On  this 
om  a  bucket  is  run  back  and  forth,  by  hand, 
d  in  it  the  mixed  product  is  conveyed  from 
'.  mixer  to  the  road.  On  account  of  the 
jvabilitv  of  the  boom,  the  concrete  is  de- 
sited  wherever  wanted,  and  the  expense  of 
:  or  eight  men  to  haul  the  concrete  in  carts 
)m  the"  machine  to  the  place  required  is  re- 
ced  to  two. 

\fter  dumping,  the  concrete  is  well  tamped; 
■n  stroked  off  with  a  "strike  board,"  having 

under  side  curved  to  correspond  with  the 
iired  crown  of  the  road;  after  which  one 
two  ••floaters"  smooth  off  the  rough  surface 
d  even  up  any  depressions  or  humps  that 
y  appear.  The  surface  is  left  just  rough 
iugh  to  afford  a  good  foothold  for  horses 
I  resistance  to  automobile  tires, 
rhe  first  day   the  concrete  is  protected  from 

■  sun  bv  canvases  :  after  which   (after  final 
has    taken    place)     the    canvases    are    re- 
ived and  the  road  covered  with  1  or  2  ins. 

loose  earth  to  prevent  it  drying  out.     It  is 

0  our  practice  to  sprinkle  the  concrete, 
retimes  more,  sometimes  less,  depending  on 

■  state  of  the  weather.  In  dry  weather,  the 
icrete  should  be  sprinkled  at  least  once  a 
i  for  seven  days.  If  the  road  is  not  lo- 
ed  where  trespassers  are  likely  to  coine 
3n  it,  the  night  watchman  can  attend  to  the 
■inkling. 

~^xpaHsion.—T\\e  first  year  we  used  two 
cknesses  of  3-ply  tar  paper  only  between 
sections,  which  are  made  2h  ft.  in  length, 
is  affords  sufficient  expansion,  but  we  soon 
iced  that  at  the  joint  the  wear  could  be 
ected,   due  to   the   impact   of   horses'  shoes 

1  wheels  under  heavy  loads  chipping  off  the 
res  This  wear  was  not  great;  m  fact, 
■n  now%  after  four  years'  wear,  the  joint 
mot  be  noticed  except  on  a  vehicle  heavily 
ded  and  without  springs.  But  the  tact 
t  chipping  and  wear  did  take  place  at  the 
nts  more  than  at  any  other  point  m  tlie 
,d  led  us  to  cast  about  for  a  more  durable 
nt'  or  some  other  form  of  protection. 

A^e  finally  decided  to  use  two  sheets  of  soft 
el  1%  in'  in  thickness  and  about  3  m.  wide, 
•ared  to  conform  to  the  crown  of  the  road, 
ear  members  are  cut  at  frequent  intervals 
the  plate,  and  bent  out,  and  these  are  firmly 
redded  in  the  concrete,  which  holds  the 
el  exactly  in  nlace  where  wanted,  at  the 
ner  of  the  concrete  in  the  section.^  ,^?^u^ 
el  joints  are  patented,  and  are  furnished  by 
firm  in  Detroit.  Of  course  the  cost  is 
her  than  that  of  tar  paper,  which  we  orig- 
Uy  used,  but  the  additional  expense  is 
■o'nd  a  doubt  an  ultimate  economy.  Be- 
>en  the  adjacent  steel  plates,  we  place  a 
;et  of  asphalt  felt,  which  takes  up  the  ex- 
ision  in  the  concrete. 
,/,>(,,..s.— We  use  only  batch  mixers.     These 


are  propelled  by  their  own  power  when  on 
the  job,  but  not  from  one  job  to  another,  as 
I  hey  can  move  only  about  two  miles  an  hour 
on  the  road,  and  are  too  heavy  and  too 
clumsy  for  a  road  vehicle.  The  boom  on  the 
rear  is  about  18  ft.  long,  so  the  mixer  is 
moved  a  distance  of  about  16  ft.  each  time. 
This  traction  power  and  boom  arrangement 
are  both  necessary  in  the  reduction  of  labor 
It  hind  the  machine. 

Moreover,  by  moving  at  short  intervals,  the 
macliine  is  kept  near  the  source  of  supply  of 
materials:  and  if  it  should  ever  happen  that 
the  material  is  not  left  in  quantities  sufficient- 
ly liberal,  a  team  wagonload  of  gravel,  or  of 
sand,  or  cement  can  easily  be  hauled  in  to 
make  up  the  deficiency. 

1! 'liter  Supply. — The  supply  of  water  in  suf- 
ficient quantities  has  been  a  ve.xatious  prob- 
lem. It  was  formerly  necessary  to  team  the 
water  in  12-barrel  tanks.  With  teams  costing 
50  cts.  per  hour,  this  proved  a  very  expensive 
method  of  procuring  water.  This  has  been 
overcome  by  the  purchase  of  several  gasoline 
pumps  and  a  large  quantity  (nearly  10  miles) 
uf  2-in.  black  pipe.  This  pipe  is  laid  along- 
side the  road  pro'posed  to  be  improved,  with 
connections  every  150  ft.,  so  it  can  be  tapped 
at  short  intervals.  During  the  day  this  fur- 
nishes ample  water  for  the  mi.xer  and  for  the 
hauling  engines,  and  also  for  sprinkling,  when 
this  is  done  in  the  day-time.  When  the 
sprinkling  is  done  at  night,  of  course,  the  de- 
mand on  the  engine  is  decreased.  We  found 
it  necessary  in  some  cases  to  pump  as  high  as 
five  miles,  in  relays,  using  three  pumps,  but 
even  pumping  this  distance  was  found  to  be 
economical  as  compared  with  hauling  in  tank 
wagons  by  teams. 

Drainage. — All  road  builders  are  agreed  that 
no  road  will  stand  up  that  is  not  properly 
drained.  We  provide  not  only  what  we  be- 
lieve will  take  the  water  off  quickly  in  ordi- 
nary weather,  but  also  against  flood  times. 
When  we  come  upon  a  wooden  culvert  4  ft. 
wide,  we  replace  it-  with  a  concrete  culvert 
0  or  even  8  or  even  10  ft.  wide,  having  first 
determined  by  survey  the  area  to  be  drained 
by  it.  We  are  liberal  to  a  degree  in  the  mat- 
ter of  drainage,  and  especially  so  with  the 
dimensions   of    culverts   and  tile  used. 

Where  electric  railways  run  along  the  side 
of  the  road,  as  they  do  in  many  of  Wayne 
county's  roads,  we  lay  a  land  tile  3  in.  in 
diameter  alongside  the  track,  distant  from  the 
nearest  rail  about  4  ft.  We  cover  the  top  of 
this  course  of  tile  with  tar  paper  to  prevent 
filling  up  by  the  washing  of  sand,  etc. 

For  crossings,  either  of  the  road  or  private 
drives,  etc.,  we  use  concrete  tile  which  we 
manufacture.  The  diameters  are  8  in.,  12 
in.  and  24  in.  We  maintain  a  force  at  our 
storage  sheds  the  year  round,  and  when  not 
otherwise  engaged,  we  have  this  force  making 
concrete  tile.  We  use  the  tongue  and  bevel 
forms,  and  the  product  of  this  tile  factory  is 
of  better  quality  and  much  cheaper  in  cost 
than  can  be  secured  in  the  open  market. 
For  cement  tile  we  use  a  1-3  mi.x  of  the  same 
cement  and  sand  that  we  use  on  our  roads.  If 
the  sand  is  fine,  of  course  a  little  richer  mix 
.■should  be  used,  but  it  is  not  only  economy  of 
money,  but  also  of  time,  to  insist  upon  the 
sand  being  coarse.  Even  a  few  pebbles  up  to 
3-8  in.  or  %  in.  are  not  objectionable. 

Interehangeable  Culvert  Farm. — We  have  a 
standard  plan  and  interchangeable  design  for 
all  our  culverts.  The  sketch  or  blue  print  pro- 
vides for  whatever  width  of  culvert  we  elect 
to  build.  It  also  provides  for  a  variable  span 
— though  we  confine  our  operations  to  an 
even  number  of  feet,  ranging  from  4  ft.  to 
ibout  14.  We  also  have  o  table  showing  what 
reinforcements  are  necessary  for  a  4  ft.  span, 
what  for  a  6  ft.  span,  and  so  on,  so  that  prac- 
tically all  the  drawing  or  planning  we  have  to 
do  in  our  culvert  construction  is  to  determine 
what  the  width  and  span  shall  be,  and  fill  in 
the  fi.gures  on  our  interchangeable  blue  print. 
This  not  only  makes  for  economy  of  time, 
but  also  gives  uniformity  of  appearance  to  the 
completed  culverts.  With  the  aid  of  the  form 
and  the  table  of  reinforcements,  the  work  of 
ordering  the  materials  and  computing  vol- 
umes, etc.,  becomes  the  work  of  a  novice. 


Costs.— As  widths  of  roads  vary  it  \,  i 
thought  best  to  give  the  costs  on  a'squ!,  , 
basis.  Then  on  a  9  ft.  road  the  cosh  ,[ 
number  of  feet  to  be  built  multiplied'!  ^ 
cost  per  square  yard.  For  a  10  ft  r  1  u 
should  be  added.  For  a  12  ft.  road  1/; 
be  added,  --- 
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added,  etc.  Our  costs  have  ranged 
way  from  $1.'2.5  per  sq.  yd.  to  $1.75  peri,  .H 
these  figures  are  arrived  at  on  the  I 
roadway  proper,  and  do  not  include  d 
The  cost  of  our  drainage  is  about  5  n 
of  the  total  cost  of  the  road.  Labor  iabm 
32  per  cent,  to  40  per  cent,  of  the  totalbst 

The  variation  in  the  above  figures  \\\  qK 
tain  in  every  locality.     It  depends  upon  num 
erable  conditions,  chief   among  which  L  hp 
mentioned:    condition   of   subgrade;  chacter 
of  the  country,  whether  hilly  or  level  ;lnstli 
of    haul    from    nearest    available   side'Jack 
condition  of  road  over  which  material  i  st  be 
hauled;  freight  rate  from  source  of  siilv  t 
side   track;    kind   of   motive   power  us't-.' 
hauling:  kind  of  mixer  used,  especial! wu' 
reference  to  labor-saving  devices  and  cacilv 
kind  of  weather  encountered ;  prices  p.|  fr. 
labor  and  teams;  ease  or  difficulty  of  sunn 
adequate   supply   of   water.     It  might  ;oV 
mentioned  that  the  ability  of  the  forem  j ;, 
a  great  deal  to  do  with  the  cost,  as  to  vtbc 
he  is  a  capable,  hustling,  pusher,  and  g.  (,ii 
of  the  men  all  there  is  in  them,  or  -whet  r  • 
is  a  poor  handler  of  the  men  and  fails  t(!i;;:i 
age  them  to  best   advantage. 

Maintenance. — While  our  macadam  ^a^!- 
cost  in  the  first  instance  about  10  per  cei  l(<s 
than  our  concrete,  the  fact  is  that  up  tli:s 
time  they  have  cost  as  much,  due  to  theain 
tenance  charges  that  have  been  necess- 
keep  them  in  good  usable  shape.  On  c  ::(i 
miles  of  concrete  road  we  have  not  spt  • . 
exceed  $200  in  maintenance;  and  most  (thi- 
has  been  spent  in  cleaning  out  the  ditchiarnl 
drains;  painting  guard  rails  of  culverland 
cutting  weeds.  The  repairs  to  the  core;' 
itself  have  been  a  negligible  quantity. 

Along  with  maintenance  cost;  in  fac  th 
same  thing,  may  be  mentioned  durabilit  irii 
part  of  durability  is  resistance  to  the  r;ige- 
of  the  automobile.  There  are  no  loose  on.' 
or  particles  in  the  concrete  road,  but  'ex\ 
particle  is  soldered  or  cemented  to  the  -'nn 
lith  which  we  call  a  section,  '25  ft.  lonar.d 
as  wide  as  the  road  metal  is  built,  Th  auc- 
tion of  the  automobile  tires  cannot  hue  ii. 

The  longevity  of  the  road  is  not  kwn. 
The  pavement  laid  in  Bellefontaine,  (  21 
years  ago,  is  in  good  condition  today,  am'  do 
not  believe  it  is  presumptive  to  say  t:  il 
will  in  all  probability  last  as  many  more  irs. 
Our  roads  are  built  of  a  richer  mix  a  of 
better  material.  With  the  steel  joints  ware 
now  using,  it  does  not  seem  as  thouj  50 
years'  wear  is  too  much  to  expect  froithe 
concrete  road. 

The  surface -of  the  concrete  road  isust 
rough  enough  to  afford  good  footinyfor 
horses  and  for  automobiles,  thereby  aifoing 
good  traction.  The  objection  has  been  iscd 
that  it  is  hard  on  the  horses  feet,  and  t;  is 
probably  true,  though  we  fail  to  see  h_it 
can  be  any  harder  on  them  than  brick,  his 
objection,  however,  is  one  reason  thaiHas 
been  advanced  for  coating  the  surface  ■ith 
tar  and  sand,  and  if  this  is  done,  the  objfion 
is  overcome.  And  while  the  concrete  )a(l 
may  be  a  little  harder  on  the  horses'  hoc,  it 
is  also  just  as  certain  that  it  is  easier,  a  m 
greater   degree,   on   his   muscles. 

The  concrete  road  is  also  dustless,  theroC; 
ing  no  detritus  from  the  road  itself.  Theiao 
is  also  the  most  sanitary  of  roads,  as  '.'0' 
good  rain  cleans  it  of  all  foreign,  irter 
brought  on  to  it,  with  the  possible  exceon 
of  where  clay  has  accumulated  in  large  (in- 
tities.  It  is  also  sightly,  and  pleasing  t(  w 
eye.  If  the  tar  coating  is  given,  with  ni' 
enough  to  absorb  the  tar,  il  has  the  ap"- 
ance  of  an  asphalt  road. 

Repairing  Concrete  i?oodj.— Contrary  to 
general  opinion,  the  concrete  road  can  b  'e- 
paired  if  it  should  require  repairs.  If  '"- 
right  in  the  first  instance,  it  should  not  eti 
repairs,  but  when  it  is  considered  that^  * 
tons  of  gravel  are  used  in  the  constructicoi 
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nile  of  this  road  lo  ft.  in  length,  7  ins. 
!P,  and  that  each  ton  contains  150  shovel- 
■,,'  it  is  almost  too  much  to  expect  that 
ry  shovelful  will  be  free  from  foreign  sub- 
ice  and  that  every  cubic  foot  will  be  mixed 
ctly  as  it  should  be.  The  proper  way  to 
■;e  repairs  is  to  cut  out  the  piece  found 
Ity,  beveling  the  edges  of  the  cut  so  that 

wider  at  the  top  than  at  the  bottom.  Con- 
rable  slant  should  be  given  the  sides,  and 
sides  should  be  left  rough — not  so  the  new 
';rete  will  adhere  to  the  old.  for  it  will 
'in  sufficient  degree— but  so  the  new  con- 
'e  cannot  sink  and  cannot  slide  around.  It 
rue  that  there  will  be  some  adhesion  be- 
;n  the  new  and  the  old,  but  not  enough 
ive  the  same  strength  to  the  joint,  as  in  the 

rete  that  goes  to  make  up  the  old  mass  or 
new  mass;  and  the  sloping  edges  and  the 
■  h  sides  will  give  added   strength   to  the 


The  Life  of  Brick  Pavements. 

rie  lyi  the   important   factors   in   dctermin- 

the  value  of  a  street  pavement  is  its  dur- 

ty  or  life.     American   data  on  this   point 

meager.     Byrne   in   his   book,   "Highwav 

struction,"    states    that    the    life    of    brick 

ments  is  o  to  ?    years ;  Tillson  in  ''Street 

L-ments   and    Paving    Materials"    estimates 

lo  years.   Brick  pavements  have  been  laid 

liis  country   for  over  40  years  and  there 

many  American   cities    where     the     age 

•xisting   pavements   of    this    type    exceeds 

I  years.     Seemingly  most  estimates   hcreto- 

I  made  have  been  more  a  matter  of  opin- 

than  the  result  of  experience. 

.in  attempt  to  obtain  information  as  to 
life  of  pavements  letters  were  sent  to  the 
1  Engineers  of  some  75  cities  in  this  coun- 

■  The  results  of  this  inquiry  as  regards 
■;  pavement  are  given   below. 

subsequent  issues  similar  data  will  be 
'1  on  the  life  of  other  tvocs  of  pavement, 
ible  I  is  a  summary  of  the  data 
,  erning  the  oldest  brick  paveinents  in 
of  the  cities  replying  to  the  letter  of 
fry.  Table  II  shows  the  estimated  prob- 
I  life  under  various  classes  of  traffic.  The 
;es  in  this  table  are  the  estimates  of  the 
Engineer  for  the  respective  cities  noted. 

■  e  first  brick  pavement  in  Binghamton. 
. '.,  was  laid  in  State  St.  in  1892.  and  car- 
!as  heavy  a  traffic  as  a  city  of  50.000  peo- 
fs  liable  to  experience.  This  first  pavc- 
t  contains  3,481  sq.  yds.  of  Corning  brick. 
I'in  view  of  the  fact  that  it  is  laid  on  the 
•  of  the  old  Chenango  Canal  jpon  filled 
Jrial  of  tanbark  and  old  rubbish  to  a 
Ji  of  about  10  to  12  ft.,  is  still  in  fair 
ition.  The  brick  h^ve  worn  well,  but  the 
Jlation  has  settled  in  spots  and  the  street 
i!  probably  be  serviceable  for  only  three 
;  more.  The  City  Engineer  believes  that 
,e  foundation  had  been  upon  the  natural 


surface  the  life  oi  this  first  pavement  would 
have  been  at  least  M  years. 

The  city  of  Binghamton  has  2t)7.30S  sq. 
yds.  of  brick  pavement,  all  of  which,  with  the 
possible  exception  of  the  portion  noted  in  the 
preceding  paragraph,  is  in  good  condition. 
The  following  table  shows  the  yardage  of 
brick  pavement  laid  in  each  year  prior  lo 
1  ill  10: 


Year  laid. 
1S97 
1S9S 
1S!IS 
IStlS 
l.Sil'.t 
lSSi» 
lS9!t 
1S9'J 
1S99 


Sii.  yds. 
2,563 

15.D2S 
1.2S8 
2.14-1 
ST2 
2,7S1 
2.4-16 


Kind  of  bilck 
Syracuse. 
Syracuse. 
Mack. 
Syracuse. 
Park. 
Syracuse. 
Park. 
Clearfield. 
Park. 


The  oUlest  brick  pavement  in  Birmingham, 
Ala.,  is  MOW  in  its  luth  year.  It  is  cement 
grout  filled,  has  a  car  track  in  the  center  of 
the  street,  is  about  %-niilc  in  length  and  has 
a  50  ft.  roadway.  The  traffic  is  heavy  for  a 
city  of  the  size  of  Birmingham.  The  pave- 
ment is  now  in  good  condition  with  the  ex- 
ception of  a  few  cracks,  and  with  the  ex- 
ception of  one  intersection,  it  has  had  prac- 
tically no  work  done  upon  it.  The  City  En- 
gineer estimates  that  the  pavement  will  last 
at  least  five  years  longer,  and  may  possibly 
last  ten  years  before  it  will  have  to  be  re- 
paired. The  city  has  a  number  of  other 
brick  pavements  constructed  since  the  one 
noted  above  that  are  not  now  in  near  so  good 
condition,  especially  those  that  arc  sand  iilled. 
The  trouble  with  these  pavements,  however. 
is  ascribed  as  being  due  almost  entirely  to 
inferior  brick. 

Tabic  III  shows  the  age  of  some  of  the 
older  brick  pavements  laid  in  Buffalo,  X.  Y. 
The  table  also  shows  the  cost  of  repairs  after 
expiration  of  5-year  guaranty,  to  date : 

Up  to  1894  10  streets  in  Buffalo  were  paved 
with  Syracuse  brick  which  was  a  small  hard- 
burned  vellow  brick,  thoroughly  vitrified.  It 
was  quite  brittle,  and  while  it  had  given  fair 
service  under  light  traffic  it  was  never  a  suit- 
able brick.  It  was  quite  variable  in  quality 
and  the  city  of  Syracuse  being  near  the  plant 
was  able  to  get  the  best  brick  made  by  the 
concern,  and  most  of  that  which  was  shipped 
out  was  not  representative  of  the  best  brick 
made.  At  the  time  the  earlier  paveinents 
were  laid  the  work  was  done  under  specifica- 
tions filed  by  the  contractor  in  which,  he  ob- 
tained a  petition  of  the  abutting  property  own- 
er.s.  The  Engineering  Department  of  the  city 
did  not  have  general  control  of  the  character 
ot  tlie  material  furnished  except  to  see  thv.t 
it  conformed  to  the  rather  indefinite  specifica- 
tions filed  by  the  contractors. 

As  will  be  seen  from  the  table,  the  pave- 
ment laid  in  1894  has  cost  93.6  cts.  per  sq. 
yd.  to  maintain.  This  pavement  was  laid  in 
I  quois  Place,  a  19%-ft.  alley.  It  never 
was    considered    a    good    pavement    and    has 


TABLJC    II.— k.<;tim.\tkd    life    in    YV)A 

fNDKH    LltJlIT.    MKDIUM   AND   HEAVY 
■rUAEFlC. 

l.itllit        MedUiin 
t  raffle.        trafllc. 
30 


City. 
Blnghamlun.    N.    Y. 
KlrnilnKliam,    Ala.. 

BiirlinKton.    la 

CniwfoidsvlUc.     Ind 

Pallas,  Tex 

Elizabeth.  N.  J 

ICvansvllle.    Ind 

Lorain.    Ohio 

l.iuilHvIlle,   Ky 

I'ittshurK.    Pa 

SeaHle,   Wash 

Trenton,   N.  J 


He: 
tra 


40 


20-25 
30 
20 
50 

28-30 


20 
40 


20 
20 
30 

20 


3( 


'At  least  15  years:  25  or  30  years  at  the  nn 

TABLE  III.— AGE  OK  BHICK  PAVEMENTS 
Bl'FFALO,  N.  Y..  ALSO  COST  OP  ItEl'Al 
AFTER  EXPIKATION  OF  5-YEAU  GVJ 
ANTY  TO  DATE. 


Of  Cl 

tfi 

o^ 

^  01 

n 

u 

et 

S 

« 

kO 

01 

C" 

o" 

» 

A 

m 

-< 

O 

1889 

1* 

974 

•JO 

$    .-,37.60 

$0.£ 

1891 

1' 

2,067 

20 

201.78 

1892 

5' 

20,a47t 

19 

323.93 

1S93 

9' 

29,'J97t 

18 

1.140.67 

1894 

1 

2,838 

17 

2,657.88 

1«>3 

i 

7,347 

16 

916.71 

1S96 

;i 

16,557 

15 

726.92 

1S97 

4 

16,888 

14 

898.36 

189S 

4 

13,776 

13 

164.81 

1S99 

, 

13,920t 

12 

Ten-year 

guara 

UlOO 

1 

23,210t 

11 

Ten-year 

giiaia 

•Light  traffic. 

tNumber  of  square  yards  remaining  due 
elimination  by  street  car  tracks,  street  wid 
Ing.    etc. 

}No  repairs  made. 

about  outlived  its  usefulness.  The  pavem 
of  Iroquois  Place  was  laid  with  tlie  John  P 
ter  Co.  "Mack  block  brick."  It  was  laid 
a  6-'\n.  base  of  natural  cement  concrete.  1 
sand  cushion  and  filled,  according  to  spec 
cations,  with  a  1  to  1  grout  of  English 
Germant  Portland  cement.  It  has  a  drain 
under  the  center  of  the  pavement  and  hai 
center  gutter.  Although  at  the  time  this  pa 
ment  was  laid  the  city  was  makine  rati 
tests  in  a  foundry  rattler  the  specificati( 
did  not  call  for  any  abrasion  limit,  but  cal 
for  a  limit  of  absorption  of  3  per  cent  i 
crushing  strength  not  less  than  10,000  1 
per  square  inch  on  brick  tested  whole, 
is  thought  that  no  crushing  test  of  this  br 
was  made.  It  is  believed  that  part  of 
.giving  out  of  this  section  was  due  to  n 
row  pavement  with  a  center  gutter  and  ci 
fined  heavy  traffic. 

The  city  of  Burlington,  la.,  has  24  miles 
l)rick  pavement,  the  total  yardage  aniounti 
to  445,000  sq.  yds.  The  first  brick  pavenii 
in    this   city   was    laid    in    1887.      It   was   c( 


TABLE   I.— OLDEST   BRICK   PAVEMENTS  IN  27   AMERICAN  CITIES  AND  SOME  DETAILS  OF  CONSTRUCTION. 


Populat: 

ion 

, — in 

thousands — 

>    Yard 

Ity. 

1890. 

1900. 

1910. 

age. 

n  amton,  N.   Y 

..       3S 

40 

48 

3.481 

r  ngham.   Ala 

26 

38 

133 

11  lo.  N.  Y 

..     256 

352 

424 

974 

ti,?ton.  la 

?>and,   O 

..     261 

382 

561 

raut.   O 

4.500 

til  Bluffs.  la 

..       21 

26 

29 

aordsville.    Ind 

-li.    Tex :.. 

..       38 

43 

92 

i  Pa 

41 

53 

52 

67 
73 

Ii'eth.  N.   .T 

..       38 

a  ville.  Ind 

..       51 

59 

70 

a    Rapids.  Mich 

60 

88 

113 

4,582 

11  iburg.  Pa 

..       39 

50 

64 

2,648 

ri.  O 

S 

16 

29 

'Jllle.    Kv 

..     161 

205 

224 

vSedford,  Mass 

..       41 

62 

97 

9.276 

t.urg.   Pa 

. .     239 

322 

534 

2.600 

lifctady,  N.  Y 

. .       20 

32 

73 

»]B,    Wash 

43 

81 

237 

o'ne.  Wash 

20 

37 

ruse.  N.  .Y 

..       88 

108 

137 

12.500 

em.  N.  J 

57 

73 

97 

2  42-", 

»  ngton.   D.   C 

..     230 

279 

331 

2.160 

ic,.a.  Kan 

24 

25 

52 

illsbarre.    Pa 

38 

52 

67 

^(ster.   Mass 

..        85 

lis 

146 

3.000 

To  be  taken  up. 


Being  replaced. 
Good    


Kind  Year  Present 

of  brick.  Foundation.  Filler.  laid.  condition. 

Corning    1892         Fair     

Grout     1902        Good    

Syracuse 1889 

Local     Brick'     1887 

Fire   clay Sand    1888 

e-in.    concrete Grout     1894 

Local     Brlck=   Sand 1888 

6-in.   concrete Grout     1902 

1902  ' 

Mach Gravel    Grout     1893        Good 

Mach 6-in.    concrete Grout     1900 

Porter 6-in.   concrete Sand     1891 

Hallwood     Concrete"    Pitch     1891 

1900 

Fire   clay 6-In.   concrete Grout     1896 

Vitrified , 1891 

Metropolitan    ..6-in.   concrete Grout    1902 

Vitrined   1895 

1891 

1893  '       .... 

1898        Good    

Syracuse    Concrete" 1891        Bad    

•State  Line". .  .6-in.   concrete Grout    1892        Excellent 

4-ln.   concrete 1892        Fair   

1890  »       

1892        :iood    .... 

1895        Fair   


Probable 

further 

service. 

Y'ears. 

3 

5 


Trafl 
Heav 
Heav 
Ligh( 


Lighl 
Heav 


Heav 


Good    

"Fairly   serviceable" 

Fair     

To  be  replaced 


Hood    

Excellent 
Good    


Medi 
Lighl 
Medi 
Heav 
Heav 
Heav 
Lighl 
Heav 
Medii 
Light 


Heav 
Heav 
Light 
Medii 
Medii 


Medli 

Isoit  brick  laid  flat  and  2-in  sand  cushion.  =Lower  cours<>  brick  laid  on  4  Ins.  sand;  H4-In.  sand  cushion  between  brick  courses.  ="Not  ver; 
"h  left.  "Some  part's  of  it  are  good  and  some  parts  bad."  'Shows  bad  cracks  from  expansion;  did  not  have  expansion  Joints.  "Natural  cenien 
■  -',  mix.  'Practically  none  of  original  brick  left.  'Has  about  reached  the  limit  of  its  usefulness.  'Natural  ciment  concrete.  "Portions  o 
•»  pavement  will  soon  need   replacing;   other  portions  are  in    fair  condition.  _ 
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structed  of  two  courses  of  brick,  the  lower 
course  being  a  very  soft  brick  laid  flat  and 
covered  by  a  2-in.  sand  cushion.  The  wear- 
ing surface  was  a  brick  of  local  inanufac- 
ture  and  was  a  good  brick  when  proper  care 
was  used  in  culling.  This  pavement  is  now 
ready  to  be  taken  up  and  replaced  with  a 
brick  block  on   a   concrete   foundation. 

Tlie  largest  proportion  of  the  paved  streets 
of  Cleveland,  O.,  have  been  surfaced  with 
brick,  the  estimated  yardage  I'eing  -i.oOU.OOO. 
The  first  brick  pavement  in  this  city  was  laid 
on  E.  65th  St.,  between  Hough  Ave.  and 
Euclid  Ave.,  during  the  year  1888.  This  pave- 
ment was  laid  by  the  property  owners,  and 
not  under  the  direction  of  the  city.  A  small 
sized  fire  clay  brick  was  used  with  a  sand 
tiller.  This  portion  of  E.  6oth  St.  was  a 
residence  street  with  comparatively  little 
other  than  local  traffic. 

During  188y  quite  a  number  of  brick  pave- 
ments were  laid  on  various  residence  streets 
in  a  manner  similar  to  that  of  E.  (Joth  St. 
above  described.  A  few  streets  were  also 
laid  in  1889  with  a  small-sized  shale  brick. 
Several  of  the  streets  paved  with  brick  dur- 
ing 1889  were  paved  with  a  tar  tiller.  Since 
1889  no  brick  pavements  have  been  laid  other- 
wise than  that  with  either  tar  or  grout  filler. 

The  first  pavement  constructed  of  shale 
brick  on  a  concrete  foundation  was  laid  in 
1903  and  1904.  This  was  on  a  portion  of 
E.  C5th  St.,  between  Francis  Ave.  and  Union 
Ave.  This  street  is  one  which  is  subjected 
to  considerable  manufacturing  traffic,  being 
a  street  used  jointly  for  residence  and  man- 
ufacturing  purposes. 

During  1903  Hamilton  Ave.,  a  street  sub- 
jected to  heavy  manufacturing  traffic,  .was 
paved  with  a  5-in.  shale  brick  laid  upon  a 
sand  foundation.  The  pavement  has  cracked 
badly  in  places.  This  pavement  probably 
forms  the  most  pronounced  case  of  deteriora- 
tion of  any  of  the  brick  streets  in  the  city. 
It  is  thought  that  the  trouble  probably  is  due 
to  faulty  construction  or  failure  to  provide  a 
proper  foundation   under  the  brick. 

Very  few  brick  pavements  have  been  re- 
laid  in  this  city,  so  that  it  is  difficult  to  esti- 
mate  the   probable   life  of  a   brick  pavement. 

Hennings  Ave.,  a  thoroughfare  which  is 
subjected  to  considerable  traffic,  and  along 
which  extends  a  double  track  street  car  line, 
ivas  originally  paved  with  a  small  fire  clay 
ijrick.  filled  with  tar  in  1891,  and  was  re- 
paved  in  190G,  with  a  shale  brick  cement 
filled    pavement    upon    a   concrete    foundation. 

None  of  the  city's  brick  pavements  laid  in 
accordance  with  modern  ideas  have  been  down 
long  enough  to  draw  any  conclusions  regard- 
ing their  probable  life.  Such  of  the  old  brick 
oavements  as  have  either  been  replaced  by 
Dther  material  or  are  in  need  of  relaying',  are 
pavements  laid  either  without  proper  filling 
rti  the  joints,  or  with  a  quality  of  brick  which 
IS   no   longer   used    for   paving  purposes. 

Table  IV  shows  the  yardage,  age  and  some 
ietails  of  condition  of  some  of  the  older 
5rick  pavements  at  Conneaut,  O.  In  the  old- 
est of  these  pavements  no  expansion  was 
3ro\ided  for.  The  expansion  provision  in  the 
Harbor  St.  pavement  was  Va-in.  transverse 
joint  every  50  ft.  and  Vs  in.  along  each  curb. 
In  all  of  the  10-year-old  pavetnents  provision 
For  expansion  was  made  by  Vz-'m.  transverse 
ioint  every  30  ft.  and  %  in.  along  each  curb. 

The  oldest  brick  pavement  in  Council 
Bluffs,  la.,  was  laid  in  1888.  .\  home-burned 
jrick,  not  what  would  be  called  a  good  pav- 
ng    brick,    was    used.      The     pavement     was 


Street.  Extent. 

Louis    St Campau    to    Fulton..... 

Heail    St Ionia   to  Ottawa 

Feai'I    St ...Ottawa    to   river 

Janal   St Leonai'd    to    Coldl^rook.. 

.Michigan    Ave Barcla.\-   to   Lafayette... 

(_*ampau    St Pearl    to    Louis 

liivision    St Monroe    to   Fulton 

Fulton     St Division   to  Jefferson... 

.Jefferson     Ave Fulton    to    Washington. 

Lake    Ave Fuller  to  Wealthy 

Lyon    St Canal    to   Division 

Market    St Monroe   to   Fulton 


Year  laid. 
189.5 
1895 
1891 
1898 
1897 
1893 
1896 
1894 

isg.'i 

IStfT 
ISItT 
1  ii»-J 


Bri. 
Hallwood 
Harris     . 
Hallwood 
JVletropolitan 
Bucke.\'t 
Canton 
Harris 
Hallwood 
Hallwood 
Harris 
Harris 
Hallwood 


made  in  two  courses,  the  better  grade  of  brick 
being  laid  on  the  top  course.  The  bottom 
brick  was  laid  on  4  ins.  of  sand  and  1%-in. 
sand  cushion  between  the  courses.  A  sand 
llller  was  used.  The  city  has  a  considerable 
amount  of  similar  pavement  which  has  been 
in  use  on  residence  streets  from  lo  to  22 
years  and  which  shows  considerable  deteriora- 
tion. The  city  also  has  Galesburg  block  and 
brick  pavement,  laid  12  years  ago,  which 
shows  Aery  little  wear.  These  later  pave- 
ments have  been  subjected  to  light  business 
traffic. 

The  oldest  brick  pavement  in  Crawfords- 
ville,  Ind.,  was  laid  ten  years  ago.  It  is  m 
the  business  district  and  carries  the  heaviest 
possible  traffic  for  a  town  of  this  size.  There 
has  been  very  little,  if  any,  repairing  done  on 
the  street  since  it  was  constructed.  The  brick 
are  laid  on  (5-in.  concrete  base,  with  a  cement 
filler.  Expansion  joints  were  made  next  to 
the  curb,  and  also  across  the  street,  50  ft. 
apart.  There  are  probably  106,000  sq.  yds.  of 
brick  pavement  constructed  in  other  parts  of 
the  city  that  will  .average  about  six  years  in 
age.  All  of  them  show  no  signs  of  wear 
whatever  except  where  the  brick  were  im- 
l)roperly  laid  next  to  car  tracks.  In  some 
places  next  to  the  rails  the  brick  has  "heaved 
up"  on  account  of  no  room  for  expansion.  In 
ail  these  cases,  the  streets  had  been  torn  up 
aiid  the  tracks  laid  several  years  after  the 
pavement   was   constructed. 

The  city  of  Dallas,  Te.x.,  has  about  5% 
miles  of  brick  pavement,  the  width  ranging 
from  30  to  54  ft.  The  greater  part  of  this 
is  30  ft.  and  50  ft.  wide.  The  pavement  that 
has  given  the  best  satisfaction  is  the  one  in 
which  the  bricks  have  been  laid  close  to- 
gether and  with  a  '/4-in.  expansion  joint  every 
50  ft.  The  oldest  brick  pavement  in  the  city 
is  about  ten  years  old.  There  is  not,  how'- 
ever,  very  much  of  this  left.  Some  parts  of 
it  are  good,  and  some  parts  bad.  Most  of 
the  brick  pavement  has  been  laid  within  the 
last  six  years.  This  was  laid  under  strict 
inspection,  and  brick  tested  according  to 
.American  standard  •  20  per  cent  ebrasion  for 
brick  and  18  per  cent  for  blocks.  The  greater 
part  of  the  brick  stood  a  test  of  less  than  15 
per  cent  ebrasion.  Most  of  the  pavement 
that  was  laid  at  that  time  is  in  fair  shape, 
though   some   of    it   had   to   be   relaid. 

The  above  is  a  tabulation  of  the  various 
brick  pavements  which  were  laid  in  the  city 
of  Grand  Rapids,  Mich.,  previous  to  1899,  and 
which  are  still  in  use. 

As  will  be  noted  above,  the  oldest  pave- 
ments are  on  Pearl  and  Market  Sts.  These 
streets  are  in  the  down-town  district,  and 
with  the  exception  of  the  main  street  of  the 
city,  probably  get  as  heavy  traffic  as  any  of 
the  brick-paved  streets.  They  may  be  said 
to  be  in  fairly,  good  condition,  inasmuch 
as  no  request  for  their  repaving  has  as  yet 
been  made.  The  Hallwood  brick  used  in  pav- 
ing these  streets  is  a  small-size  brick  and  is 
not   now   manufactured. 


[■ABLE   IV.— YAl:l).\GK,    AGE   AND 

COST  OF  SOME  OF 

THE  OLDER 

BRICK    PAVEMENT    AT 

CONNEAUT,   O. 

Street.    . 

Yardage. 

Age. 

Foundation. 

Filler. 

Cost. 

Tratnc. 

lain  • ,. . . 

....     4.500 

IS 

6-in.    concrete    

1-1  grout 

Heavy 

terbor    ... 

, . . .  ■   8.000 

12 

Natural   soil    

1-1  grout 

51.13 

Heavy 

Washington    . . 

2,000 

12 

Natural   soil    

1-1  grout 

1.13 

Medium 

Iain    St 

....    15,000 

12 

Natural   soil    

1-1   grout 

1.11 

Heavy 

'ark     Ave 

5,000 

11) 

O-iu.    lake   gravel. .  . . 

1-1   grout. . .  . 

■1.20 

Medium 

5th    St 

1,500 

10 

fi-in.    lake   gravel.  . .  . 

1-1  grout. .  .  . 

1.20 

Medium 

:road    St 

2,500 

10 

r,-in.    lake    gravel. .  . . 

1-1  grout 

1.20 

Medium 

")epot    St 

.  .  .  .      3.700 

10 

O-iri.    lake    s-ravel. . . . 

1-1  grout 

1.20 

Medium 

^an  dusky     .... 

10.000 

10 

Nutui-al   soil    

1-1  grout 

.97 

Medium 

iufi  ilo    

....    12,000 

10 

Natural   soil    

Murphy* 

1.04 

Light 

14,000 

10 

s 

Natural   soil    ..... . . . 

'!-iii.   creek  gravel... 

1-1  grout 

1-1  grout 

1.25 
1.42 

tate    

....      2,300 

Heavy 

*On   this  street  the   Murphy  grout   proved  unsatisfactory,   and   a.  great  deal   of  this   pavement 
vas  torn  up  and  relaid  with  cement  grout  the  Be.xt  year. 


The  oldest  brick  pavement  in 
is  on  Broadway,  and  is  now  IG 
The  pavement  as  a  whole  is  in  ven!)' 
dition  at  present  and 
season.  The  failure  of  the  pavenn^ 
the  opinion  of  the  City  Engineer,  ( ;' cii^'! 
to  a  poor  foundation.  Portions  ofle  pa,' 
ment  where  the  foundation  held  ar|in  g,)Jj 
condition  and  would  stand  up  fn  a  n  „] 
many  years  to  come.  This  paveirit  )^  ", 
the  main  street  and  carries  the  heavst  niti- 
of  any  street  in  the  city.  The  fouiair-,  ,, 
the  Broadway  pavement  was  a  6-i  rn nl 
cement  concrete.  The  aggregate  w:cr  .i'.] 
sandstone,  and  the  foundation  was  r,  i  <  r 
in  quality,  and  not  much,  if  any,  bet 
macadam  foundation.  The  citv 
trouble  with  settlement  of  the  pavc:  , 
sewer  trenches,  etc.,  due  to  the  facthr  :, 
curb  connections  were  constructed  st  • :  .' 
to  the  laying  of  the  concrete  foundio 
the  back-fill  w'as  not  properly  tamiJ.  ;:,. 
sand  cushion  is  H^  ins.  in  thickns.  Tlic 
brick  are  fire  clay  and  smooth  (>  !us,;i 
and  are  about  2y2  ins.x4  ins.xS  ins.  i.sl7c'  [ 
grout  filler  (probably  Portland  cen:it.  nl 
used  and  seems  to  have  been  of  a  g.d  ■vi-'- 
ity.  The  expansion  joints  were  loMtiji-n:.: 
and  at  the  curb  line  onlv.  Lorain  is  ir:  i; 
pavements  in  Reading  St.  that  he  ':■!! 
down  12  years  and  are  in  almost  peiicl  ■  ■ 
dition. 

The    first    vitrified    brick    paveinen  !?• 
Louisville,   Ky.,    was   on    Second   St 
Broadway  and  Jacob,   which   was  |i 
ing  the  summer  of  1891.     This  pavci 
been  patched  and  repaired  so  much  t.t  tni-; 
is   practically   none  of  the  original  bk  I'lt. 
The    traffic    on    Second    St.    is   comi-aii.-;; 
light.     Walnut  St.,  from  Eighth  to  Nth     i; 
paved   in   1893   and   is   still   in    fair  nditiori 
This    street    carries    a    medium    traf.     Th? 
pavement    was    laid    with    sand    fille  in 
ioints.     During  the  nast  three  years  lis   ' 
has  been  using  Portland  cement  filli. 
rified   brick  pavements  and  in  every 
one  the  pavement  has  given  satisfact,  ■ 
ice.     The  one  defective  street  is  duto 
proper  .grouting  and   not  to  any  fau  ir 
design  of  the  pavement. 

The    experience   of   the   city   of   \ 
ford,  Mass.,  in  regard  to  brick  pave  : 
been   entirely;  .^confined   to   the   apprij 
brid"e  and  a"  portion  of  the  bridge  pa 
in  all  9.27li  sq.  vds.  and  .34  of  a  mile 
which    was    laid    in    1902    with    Met 
paving  block.     This   navement  was  I 
(3  in.  concrete  base  with  Portland  ceiiu 
and    longitudinal     and     transverse    eim 
joints  of  asphalt.     This  pavement  has  he: 
traffic  and   has   worn   extremely   well  Tl.' 
are  two  street  railway  tracks  in  the  fW^ 
on    the   bridge   and,   with  the  excepti  'c: 
few   joints,   the   pavement   shows  no  'Stu' 
ance  a.gainst  the  track ;  these  tracks  v  i- 
on  steel  ties  and  concrete  beams.     .\ 
of  the  pavement  showed  a  little  wca  ^ 
si-x    months    after    it    was    opened   t' 
which  consisted  mostly  of  chipping  ol' 
edges  of  the  block.     The  subsequent  vir  !■ 
been    very    slight    and    the    City    Eng-Sf 
convinced  that  the  traffic  was  put  on  tl  pi' 
ment  too  soon  after  it  was  laid.    A  pooi. 
this  pavement  upon  which  the  traffic    ^ 
admitted  for  about  a  month  shows  pr  :i 
no  wear  at  all. 

The  oldest  brick  pavement  in  the  ty 
Pittsburgh  is  Irwin  Ave.,  from  Jackn 
to  Washington  Ave.,  which  was  ptja 
1895  by  the  former  city  of  Allegheny,  th 
were  2',600  sq.  yds.  of  vitrified  brick  p;ur':n; 
laid  on  this  street  and  to  date  the  >'  ^^ 
maintaining   same   has  been   v^ry  sma 
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„s  ii   traffic  of  a  niediuni  and  light  cliar- 

Ic   traverse  this  street  and  the  condition  oi 

jiJ street   at   present    is    excellent.      .Another 

Kjoii  of  Irwin  Ave.,  from  Washington  .-\ve. 

ojlidgewood  -Xve.,  v\'as  paved   in    ]8i'y   witli 

J;ssed  brick  and  this  portion  of  the  street 

5 'I  excellent   condition.      The   character   of 

ric  on   this   portion   of   the   >treet    is   of   a 

if   light  chara':ter.   mostly  delivery   wagons. 

'.  n,  .,lly    the   oldest    vitrified    brick    pavnig 

ity   of    Pittsburgh    proper   is    Forrest 

the  Homewood   District.     This  alle\ 

(!  Ii.iicd  in   IflOT  and  is  in  good  condition. 

[i  character   of  the  traffic   traversing   same 

sijht.     The  greater  part  of   the  liric.<  pav- 

nilaid  in  the  city  of   Pitlslmrgh  proper  has 

■  ■■•  down  since  If'OT  and  is  used  nuistly 

i<  in  resident  districts  and  on  alleys. 

iracter  of  pavement   is  not  used  here 

Is    having    heavy  '  traffic,    as    such    a 

:    is   not   considered    suitable    for   the 

rly  heavy   tralfic   in    Pittsburgh.     The 

lity    of    .Mleghcny,    now    the    Xorth 

Pittsburgh,    used    this    character    of 

:    extensively   on    streets    upon    which 

-  was  of  a  medium  or  light  character 

pavement   was  very  serviceable.    The 

ritisburgh   has    (lo.'i    miles    of    street 

.ive    been    paved     with     vitritied    re- 

i'rick. 

'St  brick  pavement  in   Providence,   R. 

aid  in  ISf'l  on  a  narrow  street  having 

ravy  traffic.     The  brick  surface  was 

in    li'lii.      The    citv    also    has    bric'< 

,viMS  laid   in    18t»-2,   18?!.^  and   ISiH   which 

r  in    fair   condition,   but    have   had    repairs 

;  i!l-    the   interval.      The    roadway    of     this 

111  to  3.'>  ft.  between  curbs. 

iiy  of   Schenectady,   N.   Y.,   has    113,- 

isq.  yds.  of  brick  pavement,  none  of  which 

lies   heavy    traffic.      For    the   most    part    it 

laced   between   car   tracks   and   on   streets 

t   would    naturally    be   paved    with    asphalt 

were  not  for  the  fact  that  the  grade  ex- 

}s  4  per  cent. 

le  first  brick  pavement  in  Schenectady  was 
V  in  the  fall  of  18!*1  on  Gillespie  St.,  a  resi- 
lial  street,  approximately  7(ilt  ft.  long.  The 
■. ic  on  the  street  is  very  light  and  the  pave- 
(t  is  still  in  good  condition,  excejiting.  of 
tse,  the  pLices  where  it  has  been  ncces- 
(  to  tear  up  the  pavement  for  repairs  to 
Ifrground  work.  Xo  more  brick  pave- 
its  were  laid  until  September,  18i18.  .\t 
I  time  .\lbany  St.,  a  semi-business  street 
ucled  to  medium  traffic,  was  laid.  This 
jment  is  still  in  use,  but  shows  some  bad 
Its.  On  one  street  in  this  city  an  inferior 
I  of  brick  was  used  and  the  pavement 
[t  to  pieces  in  less  than  two  years.  On 
ir  streets  where  it  has  been  unnecessary 
;akc  up  the  pavement  for  any  cause,  the 
l<  are  still  in  good  condition  after  1-2  to 
iears  of  continuous  service  under  medium 
|ic. 

!he  city  of  Seattle,  Wash.,  has  63.'3,4]8  sq. 
of  brick  pavement.     The  first  section  was 
I  during  1893  on  First  .-\ve.,  oonth,  which 
ine  of  the   heaviest   traffic   streets    in   the 
I     This  pavement   has   just   about   reached 
r  limit  of  its  usefulness.     Up  to  the  pres- 
time  the  brick  have  been  turned  and   re- 
three  times,  those  badlv  broken  being  re- 
icd.     Second  .^ve.,  which  is  another  heav- 
'  traveled    street,    was    paved    during    1896 
1  is  in   fair  condition  today, 
okane.    Wash.,    has    vitrified    brick    pave- 


ment about  U  to  10  years  old,  which  is  in 
very  good  condition.  This  pavement  is  on 
Howard  St.,  one  of  the  down-town  streets 
leading  from  the  City  Hall  to  the  center  of 
the  city,  and  carries  probably  as  heavy  a 
traffic  as  any   street  in  the  place. 

One  of  the  first  brick  pavements  con- 
structed west  oi  the  .Mlcghenv  Mountains 
was  laid  in  Stcubenville,  O.,  in  1884.  The  im- 
provement was  i)rimarilv  due  to  the  eflfort  of 
Capt.  J,,hn  PMrier  ,.f  the  Globe  Mrick  Works, 
Xcw  Cumbcrlaiul,  \V.  \'a.  The  resolution 
adopted  by  the  City  Council  on  .May  -.'7,  1884, 
for  this   iinprovenieiit   was  as    f.ilhiws: 

A    RESOLUTION. 

To     Pave     Third    St.     from     the    South     Line    of 

Market  St,  to  the  South   Line  of  Adam   St, 

Up  i!  r.sulvc.l  liv  the  LMI.v  e'uunell  ipf  the 
2Hy  of  Sl..iil.ciiii!le  <  Iwii-thlitis  of  nil  the  nit-m- 
iiers  c-U-iIkI  (.1  siiiil  Coun.ll  itineeinln);  and 
cleclarin;;  the  .-iiiiin"  tii  In.  nen-ssniy i  that  Us 
int€-niioii  is  htnliy  r.fclaiKl  to  pnve  Thiiil 
Stipet  nniii  the  .Sdiiih  line  of  Mitikct  Street  to 
the  South  line  of  .vdiini  Stieci  In  the  following 
inannpi  ;  Willi  hard  liurned  lire  clay  imvInK 
liiiok  ami  to  make  all  neecssaij-  excavation 
therefor.  The  cost  of  said  pavinc  and  excava- 
tion, cxceptin;;  ihe  une-nftieth  part  of  same, 
shall  be  assessed  on  the  lots  or  parcels  of  lands 
abutting  upon  said  part  of  Third  Street  accord- 
ing to  the  feet  iroiit:  the  one-tiflleth  part  of 
said  cost  heretotore  excepted,  lonelher  with 
the  cost  of  pavhiK  and  excavatinK  the  street 
crossinKs  and  the  intersection  of  Third  Street 
with  .\dani  Street  shall  be  placed  upon  the 
general  lax  list  for  collections. 

Resolved.  Thai  the  Civil  Engineer  be  and  he 
is  hereby  directed  to  prepare  and  report  to  this 
Council  (and  keeps  on  file  in  his  otileel  a  plat 
together  with  a  detailed  estimate  of  the  cost 
and  expense  of  the  proposed  impiovement.  said 
plat  to  show  the  feet  front  and  owner's  nam.; 
of  each  lot  or  paicel  of  land  altutting  or  bound- 
ing upon  said  proposed  improvement.  The  City 
Clerk  Is  instructed  to  serve  leKal  notice  on  the 
aforesaid  property  owners. 

The  street  paved  has  a  width  of  00  ft.  from 
property  line  to  propcrtv  line :  34  ft.  from 
curb  to  curb,  and  one  curb  grade  is  1  ft. 
higher  than  the  other,  making  the  crown  ec- 
centric. Since  the  paving  was  put  down  the 
street  has  been  piped  for  high  and  low  pres- 
sure water,  for  natural  gas  and  sewer,  and 
a  single  track  street  car  line  has  been  con- 
structed in  the  center.  By  reason  of  the 
numerous  times  the  street  was  torn  up  and 
the  brick  relaid  and  of  the  surface  ob- 
tained by  reason  of  the  eccentricity  of 
the  crow-n  and  the  street  car  construc- 
tion it  was  deemed  advisable  by  the  coun- 
cil to  repave  the  street,  which  was  done  in 
li'Oil;  the  pavement  having  then  been  down 
for  25  years.  In  rcpaving  the  street  the  City 
Engineer  found  the  brick  to  be  not  less  than 
2%  ins.  in  thickness  and  he  believes  that  if 
the  pavement  had  not  been  undisturbed  by 
ditches,  etc.,  and  left  on  its  original  bed  or 
foundation  that  its  life  would  have  been  10 
years  longer.  The  street  is  subjected  to  a 
heavy  and  constant  traffic.  It  leads  to  the 
two  principal  industries  of  our  city,  the  La- 
belle  Iron  \\'orks  and  the  Pope  Tin  Mill,  and 
is  also  the  outlet  to  the  south  end  of  the 
county  and  to  the  contiguous  river  towns. 

Table  \'  contains  a  list  of  some  of  the 
brick  pavements  in  Syracuse,  N.  Y.,  which  are 


more   than    10  years   old.     Of   the  streets 
eluded    in    this    list,    S.    Salina,    S.    West, ' 
Water  and  South  Ave.  ought  at  this  time 
be  repavcd— not  because  the  bricks  compos) 
the    pavement    have    become     worn     out 
crushed,  but  because  of  settlements  of   foi 
dations,  imperfectly  filled  trenches  where  c 
have   been   made,   but    particularly   because 
the  deterioration  of  the  railroad  tracks  whi 
such  were  present. 

South  State  St.  is  the  only  pavement  h 
which  has  tailed  on  account  of  the  nature 
the  bricks.  ("lie  street  was  paved  in  18!I4 
year  of  a  coal  strike,  and  at  the  time 
liricks  were  needed  there  was  no  coal  w 
which  to  burn  them.  It  is  understood  tl 
were  burned  with  wood.  At  any  rate,  tl 
were  not  as  hard  as  they  should  be,  and  h; 
worn  badly.  -All  of  the  brick  pavements  h: 
carried  guarantees  frcuii  one  to  ten  years, 
so  far  as  the  City  Engineer  knows,  the  ci 
tractors  have  never  been  obliged  to  expt 
any  money  on  repairs  during  their  per 
of  guaranty,  and  the  city  has  spent  so  li; 
that,  until  this  year,  no  attempt  has  bi 
made  to  keep  a  separate  account, 

.-\  critical  examination  of  all  the  brick  pa 
ments  in  the  city  was  made  last  fall,  ant 
liberal  estimate  of  what  would  be  required 
put  all  into  a  fair  condition.  In  a  total  Icn 
of  2.'>  miles  or  so,  probably  4.")0,000  sq.  yds! 
was  estimated  that  1!>,0(I0  sq.  yds.  of  rep 
should  be  made.  The  early  pavements  w 
laid  with  natural  cement  concrete  base ;  si 
about  18!*7,  only  Portland  cement  has  li< 
used.  The  streets  which  have  shown 
greatest  effect  of  age  are  those  which  1 
a  bad  natural  foundation  of  soft,  wet  cl 
quicksand,  or  filled  ground.  With  the 
ception  of  those  mentioned,  and  possible 
few  others  on  which  there  is  a  decad 
street  railway  track,  tlie  brick  pavements  h; 
the   appearance   of   lasting  indefinitely. 

The  oldest  brick  pavement  in  Trenton, 
J.,  is  just  20  years  old.  It  was  laid  at  a  c 
of  $2.30  per  sq.  yd.,  which  price  incUu 
grading,  (i-in.  concrete  liase,  1%-in.  s; 
cushion,  a  neat  cement  grout,  and  the  cha 
for  setting  all  man-holes  and  water-box  c; 
ings    to   grade.      The   bricks    were    known 

"State   Line,"  and  were  made  at  East   Pal 
tine,    O,      Traffic    is    comparatively    light, 
though  it  is  a  residential   street,  located   v 
near  the  business  district.     Tlie  street  has 
area  of  2,42.")  .sq.  yds.,  and  is  laid  without 
pansion    joints.      The    street    is    in    excell 
condition,  and  in  all   probability   will   last 
nearly   10  years  more.     The  next  oldest  br 
pavement    is    If    years    old.      This    paveni 
was      constructed      in      18!>3,      with      Ma 

Porter  brick,  and  has  an  area  of  14, 
s(i.  yds.  It  was  laid  upon  a  6-in.  Pc 
land  cement  concrete  ba^e,  and  sand  cushi 
.Ml  joints  were  filled  with  Portland  cem 
grout,  with  no  provisions  made  for  c.xp 
sion.  It  w'as  laid  at  a  cost  of  $2.10  per 
yd.,  which  included  grading.  Traffic  is  r 
dinm.  The  city  has  numerous  other  exam[ 
of  brick  pavements  which  have  worn  from 
to  18  years,  when  they  were  replaced.  1 
two  oldest  pavements  are  in  comparativ 
very  good  condition. 

The    oldest    brick    roadway     pavement 
Washington,  D.  C,  was  laid  in   1894  on  F 
nnrthwest.    between    Virginia    Ave.    and    2 
St.     The   pavement   amounted   to   about   2, 
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Street.  Sn. 

alina 12. 


se    Ave 13, 

"ayetle 11 


rest . 
iValer.. 
late.. . 
h  Ave.. 

ne    


Ave. 


nan 
land 
land 
Genesee. . . 

il    

'linton.  etc 
Ve.st  et  al. 
Payette. .. 
.leffereon. . 
Kennedy. . 


12, 

2U, 

3 

13 

3 

4 


yds. 

r.oo 

300 

OOli 
000 
300 
000 
900 
400 
500 
SOO 
200 

000 

000 
400 
800 
500 
600 
800 
500 


Kind  of  brick. 

Syracuse    

Canton    Malvern.. 

S.vracuse     

Syracuse     

Syracuse     

Syracuse     

Corning     

Syracuse     

Syracuse    

Syracuse     

Nelsonville     

N'elsonville     

Syracuse     

Syracuse     

Syracuse     

Syracuse     

Syracuse    

Syracuse    .  ■. 

Syracuse    


Laid. 

1S91 

1892 

1S92 

1892 

]  893 

1893 

1894 

1894 

1894 

1894 

1895 

1897 

1897 

1900 

1900 

1901 

1902 

1902 

1902 


.Aee. 

21 
20 

:;o 

20 
19 
19 
IS 
IS 
18 
IS 
17 
15 
15 
12 
12 
11 
10 
10 
10 


St. 
Double 
None 
S.nKle 
I  <c.ul>le 
llriul>le 
.Vone 
None 
I  'ouble 
-Vone 
None 
-N'one 
I>ouble 
None 
Single 
I  wuible 
,\'one 
Vone 
None 
None 


SE.    N.    Y.,    MORE   THAN    TEN    YEARS 
R.    R.         Trattic  character.    TiafTic. 

track.  ..Retail  bu.siness. . .  Heavy 

Residence    Light 

track Cesidence    Medium 

track. .  .Residence    Medium 

track,  ..Retail    business Heavv 

Wholesale    Heavv 

Retail    Heavy 

track.  ..Residence    Medium 

Residence    Light 

Residence    Light 

Fiesidence    Medium 

track...  Residence    Medium 

Residence    Medium 

steam... I:.    U.   switch Heavv 

track. .  .ftesidence    Medium 

Ftesidence    .Light 

Heavy    truck Heavy 

Heavy    truck Heavy 

Residence    Light 


OLD. 

Remarks.  - 
Bad — should  be   renew 
Good — no  signs  of  faili 


Medium — St 
Medium — ,St. 
Bad— should 
HafJ  -should 
Had — should 
Medium — St. 
Hood 
(lood 


Fair, 

Fair— St.  R, 

<;o(id- 

<  ;ood. 

Hood. 

I  looil. 

(Jood. 

(lood. 

(Jood. 


It. 

U, 

be 

be 

be 

R. 
no  signs  of  faili 
no  signs  of  faili 


R.  ba( 
R.  ba< 
renew 
renew 
renevv 
R.   ba< 


R.  bad.  • 
signs  of  faili 
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J.  yds.  and  was  laid  on  4-in.  hydraulic  base, 
his  pavement  is  subject  to  medium  travel 
id  is  in  fair  condition.  The  north  half 
f  roadway  of  B  St.,  northwest,  between  9th 
id  12th  Sts.,  about  7,018  sq.  yds.,  was  laid 
1  ISyy,  on  6-in.  hydraulic  base.  This  pave- 
lent  has  quite  heavy  traffic  and  is  in  bad 
:)ndition.  The  south  side  of  the  roadway 
f  Water  St.,  southwest  from  P.  St.  west- 
ard,  about  2,943  sq.  yds.,  was  paved  in  1899. 
.  has  medium  travel  and  is  in  fair  condition. 
Wichita,  Kan,,  has  about  500,000  sq.  yds. 
f  brick  pavement,  the  oldest  of  which  was 
id  in  1890.  This  first  pavement  consists  of 
ve    or   si.x    blocks    on    various    streets,    from 


Main  St.  to  Market  St.  It  carries  a  medium 
heavy  traffic.  Some  of  the  blocks  are  sub- 
jected to  heavier  tratific  than  others  and  will 
soon  need  replacing ;  others  are  in  fair  con- 
dition. 

The  oldest  brick  pavement  in  Worcester, 
Mass.,  was  laid  in  1895.  The  section  contains 
about  3,000  sq.  yds.  and  carries  a  moderate 
traffic.  A  part  of  this  pavement  is  on  a 
grade  of  7  or  8  per  cent  and  is  in  a  fair  con- 
dition today,  except  where  it  is  laid  next  to 
sewer  manholes,  where  places  are  consider- 
ably worn.  There  is  very  little  brick  pave- 
ment in  this  city,  about  9,000  yds.  in  total, 
some  of  which  is  subject  to  lieavy  traffic.  One 


piece  in  particular  containing  about  m  ^,j, 
has  very  heavy  traffic.  It  has  been  IH  abl" 
8  years,  but  is  showing  signs  of  fj^ 
considerable  part  of  the  brick  pavenhts  1,1 
here  are  of  the  Mack  manufacture,  n  ^.Tt 
tion  to  the  street  pavements,  there  ai  ' 
many  brick  crosswalks,  laid  with 
of  brick,  and  mostly  of  a  texture  ha 
the  Mack  brick.  Many  of  these  ciCswaik 
withstand  the  heavy  traffic  very  w| 
where  they  have  been  laid  for  18  or  (' 
although  It  has  been  noticed  that  bri( 
treme  hardness  have  spalled  und( 
and  do  not  appear  to  have  kept  t: 
face  as  well  as  other  brick  of  less  bit'li 


a  gre; 
variet 
:r  tha 


|.  eve- 
year; 
oi  tr^ 
traff 

Jr  sui 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION-  SECTKN 


!onstruction    Methods    Employed    in 
Laying   Submerged   Water   Mains 
Across  Three  Rivers  in  Geor- 
gia   and    Mississippi. 

The  pipe  laying  job  presenting  the  most 
ifficulties  is  encountered  in  laying  submerged 
ater  mains.  Methods  which  have  been  suc- 
;ssfully  employed  on  this  class  of  construe- 
on  are  always  of  interest  to  water  works 
len.  A  clearly  presented  description  of  the 
ethods  adopted  in  crossing  three  rivers  in 
eorgia  and  Mississippi  was  read  in  a  paper 
f  M.  L.  Worrell,  General  Manager  of  the 
leridian.  Miss.,  water  works,  before  the  re- 
;nt  convention  of  the  American  Water 
/orks    Association. 

The  lirst  work  of  this  character  described 
,'  Mr.  Worrell,  was  carried  out  at  Rome, 
eorgia.  Three  crossings  were  made,  one 
irough  Silver  Creek  and  two  through  the 
towah  River  at  diflFerent  points.  The  creek 
as  to  be  crossed  near  a  highway  or  county 
-idge  and  it  was  deemed  advisable  to  lay 
le  pipe  on  the  bottom  of  the  creek,  prop- 
■ly  secured,  rather  than  to  suspend  it  from 
le  bridge,  or  to  lay  it  on  the  floor  thereof, 
1  account  of  the  sudden  rises  and  terrific 
3ods  the  stream  is  forced  to  carry,  at  times, 

being  the  drainage  outlet  of  a  large  area 
f  mountainous  country. 

At  the  point  to  be  crossed  the  creek  was 
)  ft.  wide  between  banks  at  street  level. 
.)  ft.  wide  at  low  water,  and,  at  ordinary 
iw  water  stage,  12  ft.  deep.  Material  used 
as  cast-iron  made  with  John  F.  Ward's 
exible  joint,  size  10  ins.  in  diameter,  weight 
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ig.    1 — Bell    End   of   Flexible   Joint   on   Cast 
Iron    Water    Main. 

bout  87  lbs.  per  ft.  or  1,0.34  lbs.  per  length 
f  12  ft.,  costing  2  cts.  per  lb.  delivered  in 
:ome. 

The  limit  of  deflection  of  this  joint  is 
lid  to  be  15°  though  we  did  not  find  it  safe 
3  use  the  limit,  12°  being,  in  our  experience, 
ifer.  The  pipe  line  of  five  lengths,  12  ft. 
jch,  was  made  up,  or  constructed,  on  a  plat- 


form spanning  the  creek  at  the  level  of  the 
street,  then  lowered  by  means  of  proper 
tackle  into  the  stream,  the  two  ends  being 
kept  clear  of  the  water  for  later  joining  to 
the  water  mains  on  each  side  of  the  creek, 
and  the  submerged  part  being  gradually  low- 
ered, thus  allowing  deflection,  until  it  rested 
on  the  bottom.  The  pattern  of  the  Ward 
Pipe  bell  and  spigot  used  was  of  dilferent  de- 
sign from  the  ordinary  cast-iron  pipe,  so 
the  two  were  connected  by  short  pieces  de- 
signed by  the  Consulting  Engineer,  Mr.  J.  N. 
Hazelhurst,  who  was  in  responsible  charge  of 
both  engineering  and  construction,  see  Figs. 
1  and  2. 

After  the  Ward  Pipe  was  attached  to  the 
street  main  a  test — hereinafter  described — was 
made  for  leakage,  this  test  revealing  a  loss 
of  28,000  gals,  per  day  of  24  hours.  This  be- 
ing excessive  a  diver  was  sent  into  the  water 
to  ascertain  and  exactly  locate  the  cause. 
Tlie  examination  showed  that  the  limit  of 
safe  deflection  had  been  exceeded,  causing 
three  lead  joints  to  leak  very  badly.  We 
then  detached  the  creek  line  from  the  main 
on  each  side  of  the  creek,  raised  the  entire 
line,  recaulked  all  joints,  partially  filled  the 
bottom  of  the  creek  with  small  boulders, 
using  several  cubic  yards  in  securing  a  good 
foundation  and  in  reducing  the  deflection  to 
about  12°.  The  pipe  hne  was  again  lowered 
into  the  creek  and  joined  to  the  regular  main, 
the  next  test  showing  only  small  leakage  of 
about  380  gals,  per  day.  Later  this  joint  was 
again  caulked  and  the  leakage  reduced  to 
quite  a  small  quantity — about  150  gals,  per  day, 
an  amount  which  did  not  increase  during  the 
next  three  years. 

The  foundation  made  by  the  loose  bould- 
ers was  added  to,  the  pipe  being  covered 
and  otherwise  made  secure,  since  which  time 
no  trouble  has  been  noted  though  many  heavy 
rains  have  caused  large  floods  to  be  thrown 
against  it.  This  work  was  done  in  the  month 
of  September,  1908.  The  last  test  made  was 
in  the  month  of  December,  1910,  both  for 
leakage  and  to  ascertain  if  the  pipe  had 
moved,  even  slightly,  down  stream.  No 
movement  was  noted  and  the  leakage  had 
not  increased.  The  cost  of  this  work  ap- 
proximated $300,  everything  included,  or  $5 
per  lineal   foot. 

The  first  river  crossing  was  at  Second  Ave- 
nue, north  of  the  East  Ror».i  highway  bridge 
spanning  the  Etowah  River,  the  height  of 
the  banks  being  about  40  ft.  above  low  water. 
We  prepared  for  this  by  providing  the  neces- 
sary wire  cable,  stretched  from  bank  to  bank, 
to  which  the  trolleys  for  carrying  the  supply 
boat  and  pontoon  raft  were  attached.  The 
pontoon  raft  or  boat,  from  which  we  were  to 
lay  the  pipe  in  the  river,  was  constructed,  as 
shown  in  Fig.  3,  and  more  particularly  de- 
scribed as  follows :  The  flotation  was  pro- 
vided by  25  empty  oil  barrels,  whiskey  or 
coca  cola  barrels  will  do  as  well,  lashed  to- 
gether with  %-in.  manila  rope,  the  barrels 
being  laid  in  three  rows,  head  to  head,  row 
No.  1  liaving  ten  barrels,  row  No.  2  five,  and 
row  No.  3  ten,  the  three  rows  being  laid 
parallel,  thus  leaving  a  ''slot"  in  the  middle 
row  at  the  stern  of  the  raft.  The  barrels 
having    been    so    arranged    a    deck    was    built 


upon  them  as  shown,  the  material  usi  bem 
pine  lumber  2x12  ins.  of  the  necessai  lent 
to   cover   the   barrels   as   laid  out.     'e  bv 
rels    were    secured    under    the    deck  r  ,|r 
pieces    or    retaining    "sleepers'"    encloig  i 
outfit.     This   made   a   strong   raft,  ere  i 
buoyant    and    practically    impossible 
or  capsize.     The  carpenter  work,  w!i 
pleted,   left   tlie   "slot"   ready   for  the  u;;   , 
for  which  it  was  designed,  that  of  hnf  'ii  • 
pipe  through  it.     The  wood-work  waso  r,.- 
structed   as   to   make   it   easy  to  traner  : 
"slot"    from    the    rear   to    the    front   .r 
purpose    later    described.     Two    trolK 
the   necessary   tackle    for   operating 
were  attached  to  the  wire  cable  andecm 
to  the  raft,  as  shown  in  Fig.  4. 

A    supply    boat,    utilized    from   a   r;:r  II 
or   ferry  boat,   was  provided  and  attaed 
the    wire    cable    and    almost    inimedialy  be 
neath   it   this   boat   carrying   extra  ler:hs  o' 
pipe,  pigs   of   lead,   yarn,   melting  pot,-tc 

The  pontoon  boat  carried  nothing  b  a  m 
pod  made  of  2-in.  wrought  iron  pipe,    acht 
to   flattened  ends  by  a  suitable  bolt,   ppun- 
ing  a   triplex   chainblock,  this  being  f-  bw 
dling  the  pipe  in  process  of  laying  in  c  i 
of  the   river.     The  completed  outfit  v. 
pelled  across  the  river  by  means  of  a  aM  oi 
hand    rope.     The   procedure   was  as    ilowsi 
The   first  joint  was  secured  to  a  "de:-n  in" 
on  the  bank,  by  means  of  a  heavy  ch;i 
the  outfit  pushed  off,  the  bell  of  the  p 
ward,   the   second   joint   fitted   therein,  oureii 
and  caulked.     Then  the  outfit  moved   rward 
again  with  the  next  and  each  succeed)^  pipt 
until    the    shore    across    the   stream   h:  been 
reached.      The    "slot"    was    then    mov    tor- 
ward,  or  to  the  front  end  of  the  boal>y  re- 
moving a  part  of   the   deck,  which  h;  been 
constructed   for  the  purpose.     The  shi:  row 
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Fig.  2 — Spigot   End   of   Flexible  Jc  i- 

of  five  barrels  was  removed  to  the  tern, 
which  placed  the  movalile  portion  of  _<:king 
to  the  rear,  thus  leaving  the  last  jc  t  oj 
pipe  ready  for  attachment  to  the  fiWi'f' 
shore  of  the  river  and  to  the  ordinir)  0- 
cast-iron   pipe. 

The    short    joints    or    pipe    for   joini    '"' 
Ward   with   the   ordinary  cast-iron  pipiwif' 
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H  f  length;  or  made  to  lay  3  ft.,  arc  e;',s:lv 
Je'ood  by  an  examination  of  Figs.  1  aiul 
or  having  the  standard  bell  on  one  end 
j  ';  flexible  joint  bell  on  the  other,  .ind 
,   th  the   standard   bell    and   the   flexi'jlc 


valvos  that  n  .<  .•.,->:  ei.;ibled  to  make  the  tests 
heretolore  nieriii.aed,  One  of  the  valves 
at  each  crossing  was  enclosed  in  a  manhole 
in  winch  we  tappi.!  the  main  on  each  side  of 
tne  valve.     Tlie  miit  tap  was   %   in.  and  the 
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Fig.  3 — Detail  of  Raft  Used   in   Laying   Submerged    Water    Main. 


lupigot.  After  the  operation  of  laynig 
I  er  crossings  was  completed  security  was 
1  I  by  anchoring  or  attaching  two  joints 

■  h  end  of  the  river  pipe  to  a  "dead- 
1  permanently  constructed  in  the  banks, 
V  hog  chains  being  used  for  the  purpose. 
<rc  the  work  of  laying  the  pipe  was  be- 
l^le  river  bottom  was  sounded,  and  was 
i;  to  consist  of  solid  rock,  slaty  lime- 
r  with  three  ledges  running  longitudinal- 

;h    ledge    having    practically    the    same 
'  on.     The   ledges    were   cut   or   notched 
ae   pipe,    while    being    laid,    w-as    fitted 
■I,  the   notches    being   made   by   blowing 
I  a  portion   of   the   ledge   w-ith   dynamite. 
:  notches  secured   the   pipe   from   deflec- 
own-stream   and  provided   safe  anchor- 
r  the  pipe  without  the  necessity  of  pro- 
.'    a   channel    in    v.^hich    to    lay    it.      The 
!  of  this  river  crossing  was  216   ft.  and 
ne  required   for  preparation   and  actual 
was  about  six  days.     We  used  the  serv- 
if    a    construction    superintendent,    who 
i:rformed  the  duties  of  foreman;  a  straw 
)r   gang    foreman   and    five    able-bodied 
laborers   and   one   water   boy,   the   pipe 
cost  being  about  35  cts.  per  ft.     This 
liar  job  cost   about  $700. 
cross  under   the   same   river   at    Broad 
.  with  r2-in.  pipe,  the  river  being  some- 
wider  and  deeper.     Notches  in  the  rock 
not  cut   and   there    was    no    channel   to 
spared.     The  cost   of   this   job   approxi- 
$900.      It    required    less    time    to    pre- 
fer and  lay  the   Ir.st  line  on  account  of 
»:perience  gained   in  the  construction   of 

St. 

■  work  was  done  in  the  month  of  Sep- 
r.  1908,  when  the  river  was  at  the  low- 
age  known  for  years,  this  being  some- 
in  our  favor  though  not  necessarily  so 
could  have  been  too  low.  We  had  no 
■nts  and  nothing  of  an  untoward  na- 
marred  the  work  of  construction.  The 
was  and  still  is  entirely  satisfactory  and 
e  means  adopted  the  city  was  saved  up- 

of  $3,000.  A  water-works  contractor 
had  done  similar  work  in  Rome,  though 
ing  a  different  method,  ofifering  to  do 
vork,  no  material  included,  for  $3,500, 
ost  of  material  being  approximately  $1.- 
ncluding  equipment. 

each  side  of  the  stream  through  which 
ipes  were  laid  we  placed  valves  for  cut- 
off the  crossings  in  case  of  emergency 
it    was    by    means    of    by-passing    these 


outlet  tap  1  in.  Lead  connections,  properly 
ecjuipped  for  the  purpose,  were  attached  to 
the  taps  and  the  other  ends  connected  to  a 
very  sensitive  1-in.  meter,  thus  by-passing  the 
valve  which,  along  with  the  other  valve  across 


showing  that  we  had  no  leaks  in  first  rivei 
crossing.  Not  entirely  satisfied  with  this  wt 
removed  the  meter,  blew  through  it  to  show 
whether  it  was  ■•struck"  or  not,  replaced  it 
repeated  the  operation  of  by-passing  and  ex- 
perienced the  same  efTeet.  Both  river  cross- 
ings showed  the  same  results  at  the  first  anc 
all  subsequent  trials,  which  were  made  quar- 
terly during  term  of  my  engagement  at  Rome 
three  years. 

The  third  stream  crossing  was  made  at  Me 
ridian.  Miss.,  by  means  of  an  entirely  different 
method.  This  work  was  described  by  Mr 
Worrcl  as  follows : 

The  reservoirs  at  Meridian,  two  in  number 
are  situated  some  two  miles  from  the  city 
and  it  was  in  laying  a  20-in.  cast-iron  pipi 
for  the  purpose  of  bringing  more  water  tt 
the  city  that  the  stream  referred  to  wa: 
crossed. 

The  elevation  of  the  bottom  of  the  rescr 
voir  is  5.4  ft.  o/i/v  above  the  bottom  of  th< 
settling  basin  in  the  city,  the  elevation  of  th( 
top  of  the  dam,  at  high  water  mark  in  th( 
reservoirs,  being  only  1(>  ft.  above  the  top  o 
settling  basin;  therefore  it  was  absohitcl} 
necessary,  if  we  were  to  secure  the  grcates 
flow,  to  "select  a  route  as  near  a  straight  lini 
as  possible  and  to  construct  the  pipe  line  t( 
an  absolute  grade,  avoiding  anything  like  ; 
summit   or  high   point   in   the   line. 

With  this  in  view  it  was  deemed  advisabli 
to  bridge  Sowashec  Creek,  which  had  to  bi 
crossed  on  the  way  to  the  city.  L'pon  open 
ing  bids  for  the  work  prices  named  were  al 
most  prohibitive,  besides  great  danger  wa 
apprehended  during  fiood  seasons  when  thi 
stream  carries  large  quantities  of  driftwooi 
such  as  uprooted  trees,  logs  from  timber  cut 
tings,  etc.  The  speaker  was  directed  by  tin 
Meridian  Water  Commission  to  devise  a  safi 
plan  for  crossing  under  the  stream  and  t( 
proceed   with   the  work. 

The    route    selected    was    direct,    only    on^ 
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Fig.    4 — View    of    Raft    and     Material    Scow   Used    in    Laying    Submerged    Water    Main    a 

Rome,    Georgia. 


the  stream,  was  shut  off.  The  water  was 
turned  on  at  the  %-in.  inlet  tap.  slowly  and 
as  slowly  let  out  at  the  1-in.  outlet  tap.  as 
soon  as  the  meter  and  outlet  connection  had 
filled,  the  meter  ceased  to  operate,  apparently 


turn  being  necessary,  this  at  an  angle  of  .56' 
which  was  made  by  layin"  the  pipe  to  a  ra 
dius  of  270  ft.,  thus  reducing  the  friction  t 
a  minimum.  M  the  creek  there  was  a  down 
ward  defiectiou  of  approximately  20  ft.     Th 
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jint  of  beginning  the  dip  being  distant  about 
)0  U.  from  where  grade  was  resumed. 
Sowashee  Creek,  at  the  point  crossed,  car- 
ts quite  a  large  amount  of  sand  brought 
3u  n  from  the  territory  above,  and  my  in- 
iiiries  and  observations  revealed  the  fact 
lat  the  tendency  of  tlie  creek  is  to  fill  and 
iden  and  at  no  time  to  narrow  and  scour  or 
;epen.  At  ordinary  wmter  height  this  creek, 
:  the  point  on  our  route,  is  30  ft.  wide  and 
ft.  deep.  Instead  of,  pursuing  the  method 
f  laying  the  river  crossing,  as  at  Rome,  the 
)eaker  conceived  the  idea  of  using  a  truss 
:am  upon  which  to  lay  the  pipe  in  saddles, 
le  beam  to  be  36  ft.  in  length  and  3  ft.  wide, 
instructed  on  the  order  of  the  bottom  of  a 
■eight  car,  insofa,-  as  the  rods  used  were 
)ncerned.  The  truss-beam  having  been  built 
e  took  advantage  of  what  seemed  to  be 
Dod  weather,  and  which  fortunately  proved 
1  be  so,  and  proceeded  with  the  work  by 
acing  across  the  creek  two  house  moving 
uss  beams,  secured  from  a  local  contractor. 
e  then  rolled  our  own  beam  across  on  top 
t  them,  constructed  the  pipe  line,  consisting 
t  four  lengths  of  the  ordinary  20-in.  Class 
'\"  cast-iron  pipe,  one  blow-off  tee,  with 
)igot  end  (i-in.  blow-off  valve  attached,  then 
It  everything  together  Ijy  regulation  joints 
[  yarn  and  lead,  secured  the  pipe  to  the  truss 
?ani  by  ''U"  bolts  (bent  to  a  22-in.  radius) 
id  cast-iron  washers  and  lowered  the  entire 
)ridge"  4. .5  ft.  beneath  the  surface.  Before 
sing  this,  however,  we  cut  notches  in  the 
inks  of  the  creek  the  required  depth  to  al- 
vv  the  lowering,  thus  allowing  the  beam, 
ith  its  load,  to  rest  upon  solid  earth  on  each 
de.  In  order  to  prevent  the  pipe  from  fill- 
g  with  sand  we  fastened  a  large  barrel  head 
each  end.  The  lowering  of  the  load,  an 
)pri>priate  weight  of  si.x  tons,  was  success- 
illy  accomplished  by  the  use  of  two  gin- 
iles  and  two  capstans.  .After  clearing  away 
e  rigging  and  beams  we  dammed  off  the  wa- 
r  of  the  creek  at  each  end  of  the  pipe  with 
md-sacks  and  easily  joined  the  two  ends  to 
le  main  pipe  line  approaching  and  leaving 
le  creek.  In  order  to  attain  full  security  we 
ive  since  driven  si.K  creosoted  piles  in  three 
mts,  capping  each  bent  with-  an  oaken  tim- 
:r.  well  seasoned,  and  suspending  the  origin- 
construction  from  these  bents  with  ''U" 
)lts.  The  piles  were  driven  in  the  bottom 
t  the  creek  as  far  as  they  could  be  driven. 
)nie  12  ft.,  the  upper  ends  being  sawed  off 
ish  with  the  top  of  the  pipe.  The  creek  had 
the  meantime  fallen  several  feet,  and  the 
pping  was  attached  by  means  of  100  penny 
likes  generally  used  in  bridge  construction, 
he  method  used  allows  the  water  to  pass 
)th  above  and  beneath  the  pipe.  It  appears 
be  strong  and  is  absolutelv  rigid  in  every 
rection.  We  have  secured  the  banks  by 
•iving,  in  present  shape,  two  rows  of  Wake- 
'Id  sheet  piling  into  the  earth  as  far  as  they 
luld  be  driven,  some  10  ft.  or  more. 


he  General  Design  and  Specifications 

for  the  Elevated  Structural  Steel 

Water  Tower  and  Tank  of 

100,000  Gals.  Capacity, 

Hamilton,  111. 

The  general  plans  and  specilications  to  gov- 
n  the  construction  of  the  elevated  structural 
eel  water  tower  and  tank,  of  10li,000  gals, 
pacity,  here  given,  were  prepared  by  L.  P. 
'olff.  Consulting  Engineer  i)f  St.  Paul,  Minn., 
r  Hamilton,  111.  The  work  on  which  bids 
ere  received  comprised,  utidcr  a  single  con- 
act,  the  furnishing  of  all  labor,- tools  and  ma- 
rials  necessary  for  the  construction  of  the 
ructure,  including  foundations  and  riser  pipe. 
A  general  outline  drawing  of  the  structure 

shown  by  Fig.  1.  The  tower  has  a  vertical 
ight  of  100  ft.,  measured  from  the  top  of 
e  concrete  foundation  piers  to  the  lower  riv- 

line  of  the  bottom  horizontal  ring  of  the 
nk  The  tower  is  divided  into  three  equal 
nels  of  33  ft.  4  ins.  The  tank  has  a  diam- 
er  of  22  ft.  G  ins.  on  the  inside  of  the  lower 
irizonlal  ring.  The  vertical  distance  be- 
een  lower  and  upper  rivet  lines  of  the  tank 


is  2()  ft.  The  bottom  of  the  tank  is  hemi- 
spherical with  a  cone  tip.  An  abstract  of  the 
specifications  follows : 

SPECIFICATIONS. 

Foundations.  —  These  comprise  four  concrete 
foundation  piers  for  the  tower  and  a  concrete 
and  brici<  foundation  for  the  inlet  pipe,  to- 
gether with  all  necessary  excavation  and  back- 
filling. An  elevation  of  the  foundation  pier  is 
shown  in  Fig.   2. 

The  concrete  for  the  two  upper  courses  of  the 
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Fig.     1 — Outline     Drawing     of     100,000     Gal. 
Steel    Tank    and    Tower   for   the    Hamil- 
ton,  III..   Water  Works. 

piers  and  for  the  inlet  pipe  foundation  shall  be 
mixed  in  the  proportion,  by  volume,  of  one  part 
of  Portland  cement,  2^  parts  of  clean  sharp 
sand  and  4>4  parts  of  2-in.  broken  stone,  or  may 
be  of  one  part  of  Portland  cement  to  five  parts 
of  selected  pit  gravel  approved  uy  the  Engineer, 
in  which  the  pebbles  do  not  exceed  a  2-in.  cube 
in  size,  and  in  which  the  proportion  of  sand  to 
peijbles.  when  screened,  does  not  exceed  1:1^^. 
The  top  of  the  first  and  second  courses  shall 
have  a  facing  of  cement  mortar  I  in.  in  thick- 
ness, consisting  of  one  part  of  cement  and  two 
parts  of  sand,  this  mortar  finish  to  be  put  on 
Immediately  after  the  concrete  is  deposited,  and 
the  sides  of  these  two  courses  shall  be  spaded 
next  to  the  forms  so  as  to  present  a  smooth  and 
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even  surface.  The  top  course  shall 
forced  with  three  hoops  of  medium 
indicated   on   the  plans. 

The  concrete  in  the  remaining  coursiotii 
piers  shall  be  mixed  in  the  proportion        ' 
ume,  of  one  part  of  Portland  cement,  th 
of  sand  and  five  parts  of  2-in.  broken 
may    be    of   one    part,    by   volume,   of 
cement  to  five  parts  of  pit  gravel  of  thCi 
above  specified. 

For  the  purpose  of  reducing  the  cos  i 
stone  weighing  from  50  lbs.  to  100  lbs.  c 
be    embedded    in    the    two    lower   cours 
stones  shall  be  placed  in  horizontal  layg 
spaces  of  at  least  6  ins.  between  the  stfej  an,j 
between  layers. 

Portland    cement    shall    be    used    thjigho.. 
and  shall  be  of  a  brand  approved  by  tliEnE 
neer  and  fully  equal  in  all   respects  to  i^  be? 
products  of  the  brand  so  approved.    Thtienier 
shall  be  ground  fine  enough  so  that  90  ir  (», 
will  pass  through  a  No.  100  sieve  and  sii 
a   tensile  strength  of  not  less  than  5uii 
sq.   in.   when   mixed  neat  and  placed  or, 
air  and  six  days  in  water  and  shall  h, 
to  such   other  tests  as   the   Engineer  r 
scribe.      No   cement   shall   be   used  in   < 
until  it  has  been  inspected  and  approvn 
Engineer. 

The    concrete    may    be    machine    mix 
revolving    batch    mixer   of    a    type   appi 
the    engineer    or    may    be    mixed    by    h 
hand    mixing    and    broken    stone    are   . 
the  cement  and   sand   shall   first   be  mi 
a   mortar.     The   broken   stone   having  1.. 
viously   wet.    shall    then   be  added   in  a  .e     i 
uniform    thickness    and    the    entire    ma   s    ■ 
then  be  turned  over  with  shovels  not  1. 
three   times  and   more  if  necessary  to 
thorough    mix.    enough    water    being   hmj 
make  a   wet   mixture. 

If  hand    mixing  and   pit  gravel  are  rr': 
the   gravel  shall   first   be   spread    upon   i 
ing    platform    and    the    cement   spread 
gravel   in   a  la.ver  of  uniform   thickne^'- 
batch    shall    than    be    turned    with    ■;! 
least    twice    before    being   wet   and    t« 
the  water  has  been  added.     A  sufTicien 
of  water   shall   be   added   so   that  the  i 
be    readily   puddled.      All    concrete   sh;i 
in    place    immediately   after    being   m' 

Each    pier    shall    be    completed    in    ) 
than    two    continuous    operations,    and 
lower  courses  to   be  completed   in   the  tt  i;.- 
eration  and  the  upper  three  course?  to  I 
pleted   in   the  second. 

Where   the   sides   of   the   cxca\:i: 
the  concrete  for  the  bottom  cour 
posited  therein  without  molds,  li  . 
courses,    wooden    molds    shall    bo    made..!:.  .; 
shall  be  strong  enough  to  permit  of  thoignH 
ramming    the    concrete.      The    top   coun  al  ." 
be    formed     in    molds    neatly    made,    an  w  'i, 
dressed    inside    surfaces,    so    that    the    i.sl.  i 
surface  of  the  .concrete  will  present  a  n.  anJ 
smooth      appe^i^jice.      There    will   he     ;i»  ^ 
about  all  upper  edges  of  the  top  course   ea  » 
pier    as    indicated    oii    the    plans,    and    i    •  i» 
surface   must   be   finished   true  and    smo. 

.All  concrete  shall  be  protected  from  i  S'li 
by  backfilling  the  pits  as  the  work  is  conel'^ 
The  molds  for  the  top  course  shall  not  r'- 
moved  until  after  the  completion  of  tli  'rr-' 
tion  of  the  structure,  and  the  upper  sfai','^ 
shall  be  protected  from  injury.  I'pon  ( ipii • 
tion  of  each  pier,  the  top  surface  and  th'-aCA 
filling  immediately  about  it  shall  be  thoigl.i' 
wet  twice  daily  for  six  consecutive  days 

In  case  concreting  is  done  during  f!»i"« 
weather,  the  concrete  shall  be  heated  to  lom- 
perature  of  70"  F.  before  being  deposd  i" 
place,  and  shall  be  prevented  from  i'AH 
thereafter    until    it    has    thoroughly   set. 

Anchor  bolts  for  tower  posts  shall  bbnilt 
into    the    foundations   as   shown   on    the  ps 

Metal  Work. — All  metal  work  shall  be  all-'' 
steel,  except  where  otherwise  indicated  '■" 
plans. 

Steel  and  Workmanship. — All  steel  and"'''' 
manship  thereon  shall  conform  to  wh  8-^ 
known  as  the  "Manufacturers'  Standard  iW" 
fications"  as  printed  in  tiie  1901*  edition  t"- 
Carnegie  Steel  Company's  handbook  OiWt' 
219  et  seq.  except  where  otherwise  si'^ 
herein  or  on  the  plans. 
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steel  shall  be  made  by  the  open  heanh 
ss.  that  used  for  the  tank  plates  •  being 
ic  grade  described  in  said  specifications 
langed  or  boiler  steel."  that  used  for  rivets 

of  "Boiler  Rivet  Steel"  and  llie  remaindi-i 
.  either  of   "Medium"   or    "Railway    Bridge 

pectlon  of   the   material  and   worknuinshii. 

le   mills   or   shops    will    not    be    obligator! 

the  purchaser,   but  may  be  deferred   until 

-rial    arrives   at    the    tower    site.      The 

shall    furnish,    at    his    own    expense. 

, ,   imen   tests  as   may   be   required,    noi 

.ding  ten   in   all.   and   submit   to   the  engi- 

1  full  reports  of   these  and  certify   to   their 

Jctness. 

;>  contractor  shall  submit  copies  of  all 
1  or  working  plans  to  the  engineer,  before 
Ining  any  work  thereon,  and  shall  furnish 
( nglneer  with  copies  of  invoices  of  all  shlp- 
jB  of  steel  work  showing  the  accurate 
Jit  thereof. 

(•ctlon. — The  structure  shall  be  completely 
ltd.  with  all  field   connections   fully   riveted 

>fore  any  water  is  pumped  into  the  tank. 
I  racing  shall   be  adjusted   before   the   tank 

ed  and  readjusted  afterwards  as  may  be 
1  sary.  All  field  connections  shall  be  riveted; 
lig  will  be  permissible  only  where  indicated 
.  the  accompanying  plans.  Anchor  bolts 
I  be  shipped   ;n  advance  so   that   they   may 

lilt  Into  the  piers. 

(•re  shall  be  .i  ^4-in.   layer  of  Portland  ce- 

!   between    the   post   shoes   and    the   top   of 

p      This   cement    shall    not    be   put    in    place 

the    tower    has    been    wholly    or    partially 

■d    and     adjusted,    and      it    shall     be    well 

i,-.!    into    place    so   as    to    insure   a    uniform 
the    tower     posts    upon     the     piers. 


For  tlie  ptirp.j-e  of  testing  the  tank  and  inlet 
pipe  for  tightness,  .ind  locating  leaks,  etc..  the 
eity  will  nil  :,utl  empty  the  tank  twice  and  if 
I  ho  work  is  noi  tiuht  on  the  third  fllling.  the 
'  oiifi-aetor  shall  pay  the  cost  of  such  subse- 
•  luent   rilliiin   as   may   be   necessary. 


r.vc-  '1  ftivi. 


Fig.    2 — Elevation    of     Foundation     Pier. 

Koof. — The  roof  shall  be  of  wood,  .and  sliall 
he  constructed  of  2-in  by  S-in.  and  2-in.  by 
*>-in.  r.ifters  covered  with  one  thickness  of  1-in. 
surfaced  pine  boards  of  No.  2  qualit.v  cut  seg- 
mentally  and  put  on  radially.  The  boards  shall 
be  covered  with  .tarred  paper  and  with   the  best 
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diameter  and  shall  be  of  the  common  form 
coated  cast  Iron  hub  and  spigot  water  pi] 
weisjhlng  540  lbs.  per  12-tt.  length.  The  inl 
pipe  shall  be  connected  to  the  bottom  of  tl 
tank  by  means  of  a  flanged  expansion  joi 
with   iron   body  and   brass  sleeve. 

The  inlet  pipe  shall  have  a  cast  iron  ba 
elbow,  set  -so  that  there  will  be  a  cover  of 
ft.  from  the  top  of  the  horizontal  opening 
the  ground  surface.  Thirty-six  feet  of  hoi 
zontal  pipe  to  connect  this  elbow  with  the  ma 
su|)|)ly  pipe  will  be  included  as  a  part  of  tl: 
contract. 

The  Inlet  pipe  shall  have  a  frost  protectii 
built  around  it,  extending  from  the  undersr 
of  t.ink  to  the  ground  surface,  and  support 
upon  a  brick  foundation  extending  to  the  co 
Crete    footing   under   Inlet   pipe. 

The  frost  protection  shall  be  of  woodwot 
square  In  cross-section,  made  by  placing  fo 
pieces  of  6-ln.  by  C-ln.  halved  diagonally,  ve 
tlcally  against  the  pipe,  and  securing  to  the 
three  casings,  the  two  Inner  casings  to  consi 
of  one  thickness  of  matched  and  dressed  boar 
and  Xo.  2  tarred  felt  and  the  outer  casing 
consist  of  two  thicknesses  of  matched  a 
dressed  boards  with  a  layer  of  No.  2  tarred  fc 
between  the  casings  to  be  separated  by  M:-\ 
air  spaces  made  by  Vt-in.  by  6-in.  filling  stri 
at  the  corners,  and  the  vertical  air  spaces 
each  side  to  be  further  divided  by  Vi-in.  by 
in.  fillers  placed  4  ft.  apart  vertically.  All  out 
corners  shall  be  finished  with  G-in.  by  %- 
strips.  Tile  outer  thickness  of  the  outer  casi 
shall  be  of  ^»-ln.  by  4 -in.  cedar  ceiling  and  t 
remainder  of  the  casings  shall  of  ?8-in.  by 
in.    white   pine   or   fir  ceiling. 

The  No.  2  tarred  felt  shall  be  of  the  bi 
quality  and  shall  be  put  on  vertically  or  hoi 
zontally  by  enclosing  all  four  sides  with  o 
length  of  felt,  and  in  either  case  shall  ha 
joints  lapping  3  Ins.  and   well   tacked  down. 

The  frost  casing  shall  be  carefully  and  neai 
built  so  as  to  be  as  nearly  air  tight  -is  t 
character  of  the  construction  will  permit  a 
shall    be   built   straight   and  out  of  wind. 

The  tank  and  its  inlet  pipe  shall  be  the 
oughly  tight.  The  frost  protection  at  the  e 
pansion  joint  and  also  at  the  ground  surfa 
siLill  be  left  open  until  the  tank  has  been  fill 
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(3 — Details  of  Post  Connection  to  Tank,    and   Plan   of  Circular  Girder. 
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Fig.    4 — Details    of    Tower    Connections. 


,  :ial  care  shall  be  taken  in  rivetini!  the 
t  so  as  to  make  water  tight  joints  through- 
*  ^:  here  leaks  exis'.  about  rivets  they  shall 
i(e  caulked,  but  be' cut  out  and  replaced  by 
"  rivets.  ( 

•'  caulking  edges  ()f  tank  plates  shall  be 
<  ed  to  a  bevel  so  that  they  may  be  caulked 
tjrly   and    made    water    tight. 


iiuality  of  cedar  shingles  laid  with  not  more 
than    5    Ins.    to    the   weather. 

Provide  trap  doors  as  shown  on  the  plans, 
secured  with  two  pairs  of  hinges  and  a  strong 
hasp   on    each    door. 

Provide  galvanized  finial  of  neat  design  and 
construct   cornices  as   shown   on   the   plans. 

Inlet  Pipe.— The   Inlet  pijfe  shall  be   8  ins.   In 


the  second  time,  and  the  pipe  found  to  be  tl; 
and    expansion    joint    properly    adjusted. 

Indicator. — The  contractor  shall  furnish  a 
erect  a  suitable  indicator  to  indicate  the  hefi 
of  water  in  the  tank.  The  indicator  shall  c< 
sist  of  a  target,  sliding  vertically  between  St 
able  guides  over  a  agnduated  scale  on  the  p 
side  of  the  tank,  the  target  being  connected 
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line  or  chain,  passing  over  a  pulley  at  top 
f  tank,  to  a  suitable  float  inside  the  tank.  The 
eale  shall  be  painted  either  upon  the  tank  or 
pen  a  board  fastened  upon  the  outside  of 
he  tank,  the  graduations  being  spaced  not 
tore  than  1  ft.  apart  with  figures  not  more 
han  5  ft.  apart. 

Painting. — All  metal  work  of  tower  shall  be 
iven  one  coat  of  pure  boiled  linseed  oil.  pre- 
ious  to  shipment,  and  after  erection  shall  be 
ainted  two  coats  of  paint.  The  paint  shall 
e  of  the  best  quality  of  graphite  paint  as 
lanufactured  by  the  Detroit  Graphite  Mfg.  Co.. 
r  such  other  as  in  the  judgment  of  the  engi- 
.eer  is  equally  good,  and  shall  be  of  the  nat- 
ral  graphite  tint,  except  the  balcony  and  its 
ailing  and  the  cornices  which  shall  be  of 
ighter  or  darker  tint  as  may  be  hereinafter  di- 
ected,  and  if  made  lighter,  the  paint  shall  be 
,   pure    lead    paint    of    best   quality. 

The  tank  shall  be  filled  and  tested  for  tight- 
less   and   all    leaks    made    tight   before   the   first 
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Method  and  Cost  of  Making  a  Water 
Leakage  Survey  at  Lancaster,  Pa. 

The  methods  employed  in  making  a  general 
huuse-to-house  inspection  for  the  purpose  of 
finding  leaky  plumbinjj  fixtures,  in  the  city 
of  Lancaster,  Pa.,  and  some  of  the  costs  of 
the  work,  were  presented  in  a  paper  before 
the  .American  Waterworks  Association  at 
their  recent  convention,  by  F.  H.  Shaw,  con- 
sulting engineer  and  superintendent  of  the 
Lancaster   Waterworks   Department. 

Lancaster  has  a  population  of  about  50,000 
people.  The  area  of  the  city  is  four  square 
miles,  about  three  of  which  are  built  up.  The 
liouses  are  constructed  of  brick,  with  prac- 
tically solid  fronts  between  streets.  This 
method  of  construction  gives  a  population  of 
about  2-5  per  acre. 

The  city  is  supplied  with  water  by  a  munic- 


pacity  of  400,000  gals.,  located  on  le  resf- 
voir  grounds.  The  distribution  sjUn,  1 
sists  of  70  miles  of  pipe  varying  inUe  [xl 
24  ins.  to  4  ins.  The  system  haspecn  p" 
tended  outside  the  city  limits  by  vaifus  sibj 
water  companies,  their  supply  m;ks  bein 
metered  at  the  city  line.  There  areLut  In' 
oOO  services  in  use,  one-third  of  fijci,  ',' 
metered.  All  large  consumers  arimettrp 
and  meters  are  being  installed  aljthe  rai^ 
of  about  400  per  year,  all  new  proij-ties  i. 
ing  metered.  The  schedule  rate  fo|a  thr'e^ 
story  house  having  bath,  two  closetsind  nt.\. 
wash  is  $17.  The  meter  rate  is  lets  (t 
1,000  gals.,  with  a  minimum  of  $10.1 

The    daily   consumption    averages  bout  \ 
000,1100    gals.,    varying   between    .5,0(iO(iii  ar 
10,000,000,  with   a  maximum   pumpii  r 
hi.gh  as  12,000,000  for  short  period? 
ing    a   population   of   .50,000,   this   w 
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Fig.  5 — Roof  Details. 


Fig.  6 — Tank  and   Frost  Casing  details. 


oat  of  paint  is  applied.  The  frost  protection 
bout  inlet  pipe  and  also  the  roof  shall  be 
tainted  with  two  coats  of  paint  of  the  best 
[uality  as  for  steel  work.  The  painting  must 
le  done  under  favorable  conditions  of  weather. 

All  surfaces  of  foundations  shall  be  pro- 
ected  so  that  they  will  not  be  spotted  by 
laint. 

Cleaning  Up. — Upon  the  completion  of  the 
tructure,  the  site  shall  be  cleared  of  all  rub- 
ilsh  and  left  in  neat  and  tidy  condition.  All 
excavations  shall  be  backfilled  and  the  surplus 
arth  therefrom  neatly  sloped  about  the  foun- 
lations. 

The  contract  for  the  work  above  described 
vas  awarded  to  the  Chicago  Bridge  and  Iron 
Zo.     The  contract  price  was  $5,000. 


The  Civil  Service  Commission  of  Chicago 
las  prepared  an  interestnig  report  on  the 
iiethods,  systems  in  use  and  the  orgaiuzation 
if  the  Uepartment  of  Buildings  of  the  City 
if   Chicago. 


ipal  plant,  the  first  construction  dating  back 
to  1836.  The  water  is  taken  from  the  Cone- 
stoga  Creek,  a  tributary  of  the  Susquehanna 
River,  having  a  drainage  area  of  31U  square 
miles  of  highly  cultivated  farming  country 
containing  many  small  towns  and  a  popula- 
tion of  120  per  square  mile. 

The  water  is  filtered  and  pumped  into  the 
city  against  a  head  of  250  ft.,  the  supply  be- 
ing measured  by  a  Venturi  meter  located  be- 
tween the  filter  plant  and  the  pumping  sta- 
tion. The  distribution  system  is  connected 
with  the  pumping  station  by  two  force  mains, 
one  30  in.  and  one  30  in.,  each  being  about 
one  mile  in  length. 

The  distribution  system  is  divided  into  high 
and  low  service  districts.  The  low  service 
district  contains  about  0.4  of  a  square  mile 
and  is  supplied  from  the  old  reservoir  con- 
structed in  183(3  and  in  1850,  which  has  a 
capacity  of  6,000.000  gals.  These  reservoirs 
are  filled  at  night  by  pumping  through  the 
36-in.  main. 

The  high  service  district  is  supplied  through 
the  30-in.  main  by  direct  pumping.  The  wa- 
ter passes  through   a  standpipe  having  a  ca- 


per   caoita    consumption      of     140   g2    ' 
This   excessive  consumption   led   to  .  i 
ligation  of  causes  and  methods  for  C'  ( 
same.      A    general    house-to-house    i:  f 
was    made    during    the    winter     of     It 
which    time    all    plumbing    was    inspend 
leakage.     Results  of  this   inspection  're 
corded  on  a  card  for  each  property  ;:  f 
.\s   a   result   of  this   inspection   the  vt  i 
come   from  water  rents  was  increase' ~ 
The  city  was  then  divided  into  four    v. 
and  a  regular  inspector  appointed  for  1  h 
trict.      A   yearly    inspection    is   made 
house  and   property  owners  are  compf 
repair  all   leaky  fixtures  within  ten  ds, 
cases  being  reported  and  repaired  du  g  '' 
last  year. 

During  these  investigations  the  neceilj 
a   systematic   search    for   leakage   fronw 
became   apparent    and   tne   discovery  i  S- 
dent    of    a    leak    which    was   costing    '  i'-i 
about    $10,000    oer    -ear,    brought   the  ut» 
to  a  head  and  the  necessary  approprian^" 
made. 

The  survey  pa^^•  wis  organized  fn  x 
ployes   of    the   water    leoartment,   a   i* 
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•  lad  been   in  the  department   for   twenty 

I  being   placed    in    charge    of    the    work. 

party   worked    nine    hours   per   day   and 

lomposed  as  follows: 

^inization: 

>an.  per  day J  3.0'J 

■  team  and  working  driver,  per  day...  i'.--'M 
;  laborers,  at  tl.SO  per  day 5.4i 

'  tal  cost  per  day JlO-.^u 

'-in.    meter    with    2%-ln.    connections    on 

.-in.  meter. 

■essure  gauge. 

,1-ft.  leiiBtlis  ;^4-in.  fire  hose. 
r2>»-in.  galvanized  pipe. 

nal!  tool  box. 

1  shovels,  wrenches,  caulking  tools,  lead, 
[,  etc. 

first  step  in   preparing  this  work   was 

spection  of  all  valves  and  repairs  to 
I  placing  them  in  working  order  and  re- 
:j   some    which   could    not    be    operated. 

vork  was  done  by  the  men  in  the  dis- 

on  departinent  in  advance  of  the  sur- 
.  The  survey  was  started  on  March  tJth, 
land  stopped   for  the  winter  on   Decem- 

Ith.     The  method  of  procedure  was   as 
is: 
'    4-in.   meter   was  mounted   on  a   small 

;led  truck  and  the  connections  bushed 
,  to  2%   ins.,  with  a  2%-in.  valve  at  in- 

d  outlet.  The  large  meter  was  by- 
j  by  a  %-in.  meter  for  use  on  small 
;    A  pressure  gauge  was  attached  to  the 

end  of  the  large  meter.  The  districts 
I  had  an  average  area  of  12  acres,  con- 

;  about  SO  houses.  The  district  to  be 
I  was  shut  off  from  the  remainder  of  the 
1  by  closing  all  valves  on  street  mains. 
:  iieter  was  then  connected  w-ith  a  hy- 
'  outside  the  district  by  means  of  a  25- 
I  gth  of  tire  hose.   The  2%-in.  pipe  line 

id  from  the  meter  to  a  hydrant  inside 

strict,  being  connected  with  it  by  an- 
?  short  length  of  hose. 
1  consumption  of  the  district  was  then 
I  -ed  for  one  hour,  readings  being  taken 
r  :en  minutes  and  any  reductions  in  pres- 
>  oted.  Any  considerable  drop  in  pres- 
i  idicates  either  large  leak  or  that  the 
r   is  too  large  to  be  supplied  through  a 

■  pipe.  After  the  consumption  had  been 
led,   all   connections    were   shut   off    in- 

e  houses,  an  inspection  of  house  plumb- 
1  ng  made  at  the  same  time.     A  test  was 


then  made  to  detentiine  whether  any  street 
valves  were  leaking  water  into  the  district 
by  opening  a  tire  hydrant  and  watching  for 
any  flow   from  the  opening. 

.\fter  everything  was  shut  off  the  leakage 
was  measured  by  the  large  or  small  water 
meter  according  to  the  amount.  This  flow, 
if  any,  represented  the  leakage  from  mains 
and  also  from  the  service.  To  locate  the 
leak?,  tl;e  streets  inside  the  districts  were 
cui  oi't  one  at  a  time  by  closing  the  valves 
until  the  leak  had  been  located  between  two 
valves,  a i;er  which  it  was  located  by  using 
the  telephone  on  curb  stops,  hydrants  and  on 
drills  driven  down  to  the  main.  .-Vfter  the 
leak  had  been  ilelinitely  located,  it  was  dug 
up  and  rcpaireil  by  the  survey  party  and  the 
district  tested  until  found  tight. 

The  work  was  carried  on  for  240  days  at 
a  cost  of  about  $11  per  day,  $2,G40  for  the 
season,  lor  labor.  The  cost  of  lead,  wool, 
etc.,  for  repairing  leaks  was  very  small.  One 
hundred  and  eleven  districts  were  tested,  hav- 
ing a  total  area  of  1,310  acres,  or  12  acres 
per  district.  There  were  approximately  9,000 
houses  in  the  territory  covered.  Following 
are  the  leaks  discovered  and  repaired : 
Kesidenoes: 

Closets    20 

Yaid  hydrants 10 

Kaucets    19 

Service  mains   17 

66 

Street    valves    12 

File  hydrants   3.'> 

Street    mains    yj  76 

Total     U2  leaks 

The  leaks  varied  from  1  to  1!)  cu.  ft.  per 
minute.  The  largest  leak  found  was  a  3-in. 
elbow  split  wide  open  and  running  at  the 
rate  of  205,200  gals,  per  day.  This  line  had 
been  by-passed  around  the  meter  outside  the 
building  and  was  supplying  four  buildings.  In 
this  case  the  survey  not  only  stopped  the 
leak,  but  detected  the  illegal  use  of  water. 
This  leak  amounted  to  75,000,000  .gals,  per 
year,  the  actual  cost  of  furnishing  which  was 
$2,812.50,  or  $172.50  more  than  the  cost  of  the 
entire  survey. 

The  total  mileage  of  mains  inspected  was 
4i>.8.  varying  in  size  from  4  ins.  to  24  ins. 
The  total  leakage  record  was  118  cu.  ft.  per 
minute,    or    1,271,000   gals,     per    day.      Using 


$37.50  per  1,000,000  gals,  as  the  actual  cos 
of  furnishing  water  exclusive  of  interest,  th 
total  leakage  was  costing  the  city  about  $17, 
000  per  year. 

About'one-quarter  of  the  system  remains  t 
be  tested,  also  the  20-in.  supply  main  whic 
runs  directly  across  the  city.  Work  is  noi 
in  progress  on  this  section.  One  mile  of  3t 
in.  force  main  was  laid  in  1888,  and  teste 
by  closing  the  valves  at  both  ends,  and  suf 
plying  it  from  the  other  force  main  throug 
a  small  meter.  Leakage  was  found  amoum 
ing  to  $2,000  per  year.  The  joints  on  th 
main  will  be  dug  up  and  re-caulked  during  th 
present  season.  The  results  of  the  Icakag 
survey  were  not  as  apparent  as  was  expecte 
for  two  reasons — one  of  which  was  the  e? 
ceedingly  dry  summer  and  the  failure  to  pre 
vide  for  street  snrinkling  by  wagons,  causiii 
a  great  increase  in  the  use  of  individual  hos 
sprinklers.  Another  reason  was  the  exceet 
in"'--  cold  w-eather  during  the  w-inter  whic 
caused  an  excessive  use  of  water  to  prevei 
freezing  and  also  damaged  manv  servii 
mains,  all  of  which  have  probably  not  bee 
discovered. 

After  the  present  survey  has  been  con 
pleted,  some  of  the  districts  will  be  reteste 
to  ascertain  the  damage  caused  during  tl 
past  winter.  .\  comparison  of  the  consuni] 
tion  before  and  after  the  survey  shows  a  di 
crease  of  10,000,000  pals,  per  month  durir 
March  and  April,  and  equal  consumptic 
from  May  to  September,  a  decrease  of  8,000 
000  gals,  per  month  during  October  and  X( 
vember,  a  decrease  of  24,000,000  gals,  durir 
December  and  an  increase  of  20,000,000  gal 
during  January,  February  and  March,  whi 
the  present  consumption  is  about  equal  I 
that  before  the  survey  began,  while  the  coi 
sumption  for  1911  is  slightly  less  than  f( 
1910. 

Mr.  Shaw-  considers  the  decrease  of  24,00C 
000  gals,  per  month  shown  in  December 
fair  indication  of  the  results  of  the  survey,  : 
abnormal  conditions  existed  before  and  afti 
this  time,  which  had  a  tendency  to  increa: 
the  consumption. 

As  an  investment  he  believes  a  survey  t 
this  kind,  which  not  only  locates  but  repai: 
leaks,  is  a  good  one  and  well  worth  follov 
ing  up  until  he  is  assured  that  the  distribi 
tion   system   is   reasonably   tight. 
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\  the  Engineer  May  Help  to  Pre- 

;nt  Troubles  From  Defective 

Drain  Tile. 

i:  Mr.  F  O.  Xelson  brings  out  some 
r  nportant  points  in  his  letter  published 
r  r  issue  of  June  5,  which  ought  to  be 
K-red  by  the  makers  and  users  of  drain 
oo  many  factories  are  turning  out  their 
It  to  sell  even  though  the  quality  mu.st 
c  below  that  necessary  to  insure  per- 
>i  construction.  This  is  especially  true 
tcement  tile  industry,  where  but  a  small 
H  is  necessary  to  buy  an  equipment  that 

iirn  out  sand  and  cement  shells  sur- 
N  ig  an  irregular  shaped  opening,  which 
f  e  palmed  off  on  the  unsuspecting  as 
II  ile.  Of  course  these  factories  do  not 
ri  long  but  their  career  is  long  enough 
big  condemnation  upon  cement  tile  in 
i  and  thus  injure  the  business  of  those 
)  manufacture  a  reliable  article.  This  is 
:  I  a  certain  extent  in  the  clay  tile  in- 
ti  but  the  investment  here  is  usually  so 
Hthat  the  policy  adopted  must  be  one 
c  will  insure  an  article  that  will  tend  to 
it  .in  increasing  demand  for  their  prod- 
dany  clay  drain  tile  have  failed  but 
s^iave  not  been   advertised  as  widely   as 

'.nent  drain  tile  failures. 
1^  following    are    fundamental    facts    re- 
tlt;  clay  and  cement  drain  tile: 
'sy  drain   tile   are   at   their   best   when 


installed  and  either  deteriorate  or  remain  as 
good  as  when  first  made.  They  cannot  im- 
prove in  quality  after  being  removed  from 
the  kilns  as  the  forces  acting  upon  themafter- 
w-ards  tend  to  destroy  them. 

II.  Cement  tile, are  subject  to  two  forces 
when  placed  in  the  trench,  the  continued  set- 
ling  and  hardening  of  the  cement  which  tends 
to  increase  their  strength  and  durability  and 
the  disintegrating  action  of  percolating  water, 
impurities  in  the  aggregate,  etc.,  which  tends 
to  w-eaken  them.  The  stronger  of  these  two 
sets  of  forces  determines  whether  or  not  the 
tile  will  improve  or  deteriorate  with  age.  It 
is  seldom  that  they  balance  and  keep  the  tile 
in  a  condition  identical  with  that  when  in- 
stalled. 

Because  of  these  fundamental  facts,  the 
purchaser  of  clay  tile  should  insist  that  they 
are  w-ell  made  from  durable  material  and 
this  is  also  true  of  the  cement  article.  The 
clay  and  the  burning  are  the  controlling  fac- 
tors for  clay  tile,  while  the  cement,  aggregate 
and  the  care  taken  in  manufacturing  deter- 
mines the  quality  of  the  cement  tile. 

It  is  a  matter  of  common  opinion  that  no 
poor  cement  is  placed  upon  the  market  and 
so  the  owners  of  cement  tile  plants  and  the 
engineers  who  have  charge  of  the  inspection 
of  the  tile  do  not  bother  to  test  the  cement 
used.  This  is  also  true  for  the  gravel  used. 
It  is  doubtful  if  the  engineer  bothers  himself 
to  check  up  the  proportions  of  cement  and 
gravel  being  put  into  the  tile  as  he  takes  the 


maker's  word,  who  usually  depends  upon  tl 
automatic  proportioner  attached  to  the  mi.xe 
It  is  doubtful  if  the  average  drainage  eng 
near  can  vouch  for  the  quality  or  quantities  c 
the  material  entering  into  the  tile  even  if  th 
specifications  require  his  knowledge  of  thesi 

The  engineer's  knowledge  of  the  complete 
tile  is  equally  deficient.  A  hammer  or  an  a 
is  his  usual  equipment  for  testing  and  as  t 
the  earth  pressures  to  be  borne  by  the  til 
the  assumption  may  be  made  that  because  c 
some  unknown  arch  action  in  the  filling,  prai 
tically  no  pressure  comes  upon  the  tile.  H 
makes  no  pretensions  of  designing  the  tile  t 
w-ithstand  the  superinaposed  loads  nor  spec; 
fies  the  methods  of  trenching  so  as  to  min 
mize  the  earth  pressures  that  come  upon  tl 
pipe. 

However  the  engineer  is  not  all  at  fau 
for  his  neglect  in  these  matters.  Most  c 
the  drainage  work  is  in  charge  of  persor 
elected  or  appointed  as  supervisors  of  drainag 
districts  who  know-  little  and  care  less  cot 
cerning  these  details  as  they  think  that  tl 
contractor  will  do  good  work  and  furnis 
good  materials  regardless  of  any  plans,  coi 
tracts,  or  inspections.  The  engineer  is  re 
garded  as  a  necessary  evil  and  worth  his  sa 
ary  only  when  some  responsibility  can  I 
.shoved  over  on  his  shoulders.  The  contractc 
blames  the  engineer  if  the  tile  go  wrong  an 
belittles  his  knowledge  if  they  are  reiecte 
while  the  officials  know  that  the  engineer 
method  of  inspection  is  crude  and  so  fear  tl 
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outcome  of  any  legal  proceedings  that  may 
he  instituted  for  the  recovery  of  damages  be- 
cause of  tile  destroyed  by  the  engineer. 

Heretofore  there  have  been  no  reliable  data 
or  information  concerning  the  earth  pressures 
fin  lile.  methods  for  testing,  or  data  for  the 
design  of  pipe  but  during  the  past  two  years 
the  Iowa  Engineering  Experiment  Station  has 
carried  out  a  series  of  investigations  to  this 
end  with  the  result  that  these  kinds  of  data 
are  available  for  any  one  who  desires  to  make 
use  of  them.  In  several  papers  read  before 
the  engineering  and  technical  societies.  Pro- 
fessor Marston  has  outlined  the  principles 
,--.nd  theories  involved.  A  brief  resume  of 
these  will  be  given  for  the  bene.fit  of  those 
who  have  not  the  original  papers  at  hand : 

GENERAL    PRINCIPLES    OF    E,\RTH    PRESSURE. 

(1)  The  weight  of  the  fill  is  carried  partly 
hy  the  pipe  and  partly  by  friction  against  the 
sides  of  the   ditch. 

(2)  The  wider  the  ditch,  the  greater  the  pres- 
sure, but  with  the  same  width  of  ditch  the 
diameter  of  the  pipe  does  not  affect  the  load, 
which  is  as  great  for  a  small  pipe  as  for  a 
large  pipe  in   the  same  ditch. 

(.3)  The  proportion  of  the  weight  of  filling 
carried  by  the  pipe  descreases  as  the  depth  of 
fill  gets  greater,  and  after  the  depth  of  fill  be- 
comes equal  to  ten  times  the  width  of  the  ditch 
there  is  practically  no  further  increase  in  the 
load  on  the  pipe. 

(4)  The  load  on  the  pipe  will  depend  on  the 
weight  of  the  ditch  filling  in  pounds  per  cubic 
foot  and  upon  its  degree  of  satujation  with 
water. 

The  derivation  of  the  formula  for  earth 
pressure  is  quite  complex,  so  it  will  be  omit- 
ted. The  following  table  which  was  calcu- 
lated at  the  Engineering  Experiment  Station 
at  .^mes.  Iowa,  gives  values  approximately 
correct  for  a  filling  of  saturated  vellow  clay 
in  pounds  per  linear  foot  of  tile  in  the  trench  : 


of  safety  will  be  assumed  as  2,  substituting  in 
the  formula,  the  above  values. 


.  _     /l8  X  3980  X 
~'y      12  X   1200 


=3.14  ins. 


Depth  of 

fill  in  feet 

over  tile. 

-2 

4 

6 

S 

10 


Width  of  ditch 
-in  feet  at  tlie  top  of  the  tile- 
.3  feet.  4  feet. 

730  1,000 

1,340  1,870 

1,890  2,630 

2,350  3,360 

2,750  3.980 


There  are  conditons  under  which  the  pres- 
sure on  the  tile  may  exceed  these  figures,  so 
in  the  design  of  a  pipe  line  the  pressures 
should  be  determined  by  using  the  proper 
values  for  the  weight  of  filling  per  cubic 
foot  and  the  correct  coefficients  of  friction  as 
found  from  tests  on  the  filling  material  it- 
self. The  pressures  thus  determined  must  be 
multiplied  by  a  factor  of  safety,  ranging  from 
one  to  fife  or  more,  depending  upon  the 
depth  of  fill  and  the  live  loads  which  may 
come  upon  the  tile,  such  as  traction  engines, 
etc.,  in  order  to  secure  the  strength  to  be  re- 
quired in  the  specifications.  The  factor  of 
safety  should  cover  the  weakening  of  the  pipe 
due  to  their  saturation.  Samples  of  the  pipe 
should  be  tested  according  to  the  ".Ames  meth- 
od" and  if  found  too  weak  they  may  he  re- 
inforced, or  should  plain  pipe  be  preferred, 
their  thickness  may  be  calculated  according  to 
the  following  formula,  which  is  based  upon 
the  formula  for  calculating  the  modulus  of 
rupture  of  pipe  tested  according  to  the  ".Xmes" 
method : 


(a)       r=  yi 


!rs_f 

12  M' 


When  /  =  the  required  thickness  of  the 
pipe  in  inches,  R  =  radius  of  the  pipe  in  inch- 
es, 5  =  load  coming  on  the  pipe  in  pounds  per 
lineal  foot,  F  =  the  factor  of  safety,  and  M 
=  modulus  of  rupture  of  pipe  in  pounds  per 
square  inch,  which  is  best  determined  by  test- 
ing pipe  of  the  desired  size  and  material  by 
the  "Ames"  method.  The  application  of  this 
formula  is  shown  by  the  following  probleiri. 

Required  the  thickness  of  a  36-in.  tile  to  be 
in.stalled  in  a  trench  4  ft.  wide  and  1.3.6  ft. 
deep  cut  in  yellow  clay.  Tests  made  on  pipe 
of  the  material  to  be  used  show  a  modulus  of 
rupture  of  1,200  lbs.  per  square  inch.  A  thick- 
ness of  about  ?,  ins.  is  assumed,  making  the 
outside  dimension  of  the  tile  3.5  ft.,  which 
gives  a  depth  of  fill  of  10  ft.  The  pressure  on 
such  a  pipe,  as  shown  by  the  table  of  pres- 
sures, is  3.980  lbs.  per  lineal  foot.     The  factoi 


This    formula    may    be    solved    for    5   thus 
giving   an    approximate   idea   of   the    strength 
of  a  pipe  if  one  is  acquainted  with  the  mate- 
rial   from    which    it    is   made. 
12  m  r 

(b)     5  = , 

R 
the  symbols  having  the  same  general  meaning 
as  given  for  (a).  The  factor  of  safety  is 
omitted  and  .S'  is  the  bearing  strength  of  the 
tile  in  pounds  per  linear  foot.  As  an  illus- 
tration of  its  use  the  following  is  offered : 

Estimate  the  bearing  strength  of  a  Iti-in. 
tile  having  a  wall  thickness  of  1.1  ins.  and 
the  material  a  modulus  of  rupture  of  l.OOO 
lbs.  per  square  inch. 

12  X  1000  X  1.1  X  1.1 

S  = =  \S\'>  lbs. 

8 

The  lack  of  a  restriction  as  to  the  width 
(if  trench  cut  for  a  tile  is  the  cause  of  many 
failures.  For  instance,  the  above  10-in.  tile 
would  stand  the  pressure  in  a  trench  cut  2 
ft.  wide  at  the  top  of  the  tile  and  11. -J  ft. 
deep  since  the  load  is  but  1,570  lbs.  per 
linear  foot,  while  if  cut  3  ft.  wide  would  give 
a  load  of  2,7.50  lbs.  per  linear  foot.  One  of 
the  bad  tile  failures  in  Iowa  was  due  to  this. 
as  Ill-ill.  tile  were  placed  in  a  trench  cut  3 
ft,  wide  ranging  from  8  to  12  ft.  deep  with 
the  result  that  all  of  them  failed  while  the 
same  make  and  quality  of  tile  that  were 
placed  in  a  trench  cut  22  ins.  wide  and  about 
the  same  depths  on  another  section  of  the 
contract  are  standing  in  first-class  shape. 

Tamping  the  backfilling  will  assist  the  tile 
only  by  narrowing  the  width  of  the  trench 
to  that  of  the  outside  diameter  of  the  tile. 
Little  or  no  lateral  support  will  be  given  since 
tile  are  of  such  brittle  material  that  a  defor- 
mation of  two  or  three  hundredths  of  an 
inch  horizontally  will  c:mse  them  to  rupture. 
For  instance,  if  a  33-in.  tile  having  a  bearing 
strength  of  2,500  lbs.  per  linear  foot  was 
placed  in  a  trench  4  ft,  wide  and  13  ft.  deep 
it  would  be  very  apt  to  fail  if  the  filling 
material  was  saturated  clay,  since  the  load 
coming  upon  it  is  approximately  3,980  lbs.  per 
linear  foot.  However,  if  the  backfilling  was 
compacted  by  tamping  the  net  result  would 
be  as  though  the  pipe  had  been  installed  in  a 
trench  appro.ximately  3  ft.  wide,  which  would 
reduce  the  weight  to  be  carried  by  the  pipe 
to  2,750  lbs.  per  linear  foot.  This  would  be 
liable  to  break  the  pipe,  especially  if  the  filling 
became  saturated,  but  because  of  the  tamp- 
ing the  pipe  would  not  be  as  apt  to  collapse, 
after .  cracking,  in  the  tamped  trench  as  it 
would  in  the  loosely  filled  one.  However,  if 
the  tile  had  a  strength  of  3,000  lbs.  per  linear 
foot,  the  tamping  of  the  filling  would  be  apt 
to  save  it  from  failure.  The  use  of  trenching 
machines  has  increased  the  trouble  from  dig- 
ging the  trench  too  wide  as  in  many  cases 
it  is  more  economical  for  the  contractor  to 
excavate  an  excess  of  earth  above  that  re- 
quired than  to  go  to  the  expense  to  reduce 
the  width  of  his  cutter.  The  tamping  of  the 
backfilling  also  introduces  an  element  of  dan- 
ger, since  the  pressures  and  shocks  caused 
by  it  may  cause  the  tile  to  break. 

The  above  data  have  been  compiled  for  the 
purpose  of  suggesting  to  the  drainage  engi- 
neer how  he  may  do  his  share  towards  the 
securing  of  good  drain  tile  and  in  the  future 
his  neglect  to  do  so  may  result  as  seriously 
to  him  as  to  the  contractor,  for  at  present 
there  is  pending  a  case  in  court  where  the 
drainage  district  is  suing  its  engineer  to  re- 
cover damages  because  of  the  failure  of  a 
line  of  drain  tile  which  was  installed  under 
his   supervision. 

The  following  is  a  summary  of  the  work 
which  may  be  done  by  the  drainage  engineer 
in  the  design  of  a  tile  drainage  system  and 
the  inspection  of  the  tile: 

(1)     Determine    the    depths    to    which    the 


various   sizes   of   tile   arc   to  be  installel 
the  width  of  trench  necessary.  '   r 

(2)  Calculate    the    loads    which  mu'i 
carried  by  the  different  sizes  of  tile       i 

(3)  Specify  the  strength  of  the  til*i, 
widths  of  the  trenches  and  the  qualifr 
the  material  to  be  used  in  the  tile.  It  ji ,, 
to  specify  the  modulus  of  rupture  anlk 
absorption.  r' 

(4)  Test  the  material  used  in  thLi. 
and  the  strength  of  the  tile  according  t k 
".'Vmes"  method.  At  least  1  per  cent  cih' 
tile  should  be  tested  for  bearing  Urul 
with  a  minimum  of  five  pieces  of  each^" 
The  remainder  of  the  tile  can  be  inspect  '■' 
the  hammer  test. 

(5;  Measure  the  width  of  trench  „„ 
dug  and  if  the  contractor  cannot  diithf 
size  specified  require  the  use  of  stronger  j. 

(6)  If  in  doubt  as  to  the  calculatiejoi 
the  earth  pressures  anl  the  quality  of  <i^. 
rial  to  specify,  write  lo  the  Engineenn; 
periment  Station,  ."Vmes,  Iowa,  or  to  t! 
dersigned,  stating  the  sizes  of  tile,  the  i>i. 
mum,  minimum,  and  average  depths  on- 
stallation,  and  the  character  of  the  soilij 
the  necessary  data  will  be  furnished  you 

A.    O,    .^XDHlSi 

.\mcs,  Iowa,  June  6,  1912. 


Panama   Railroad   Relocating  Compld. 

— The    section    of    the    F'anama   railroad 
cation,  known  as  the  Gold  Hill  line,  !!■% 
long,  was   formally  turned  over  to  the  I 
ma   Railroad  Company  May  25,  and  iht 
cation  organization,   which  has  been  c"i 
ed   as   an   independent   department,  will 
to  exist  after  June  30,  the  close  of  the 
ent   fiscal   year.     There   remains  to  be 
permanent    track    through    the    dump  .h- 
north   of   Gamboa  bridge,  and   this  wor 
probably    be    postponed,    in    the    intert> 
economy,   until   the   Central   Division  haj 
ished  operations  in  that  section.    Atthtp- 
ent  time,  the  new  line  can  be  utilized  fnr 
running   of    trains    for   its   entire  lengi/ 
only   freight   trains  will   use   the  road  o; 
Gold  Hill,  the  passenger  trains  continuiiij-, 
cross  to  the  other  side  of  the  Canal  at  Gr- 
boa   until   such  time  as  it  is   found  nee- 
to   take    away   the   dike,   by   means  ot 
the  crossover  is  made. 


Sewer    Survey,    Cincinnati,    O.— The  i^ 

of  Cincinnati  will  issue  bonds  to  theamot 
of  $125,()(X)  to  provide   the  necessary  fo'i 
for   niakmg   a    comprehensive   sewerage  • 
vestigation.      The    work    will    include   ! 
making  of  a  topographic  map  of  the  en'i 
sewerage    area,    an    underground  Sttivey  f 
,ill    existing   sewers,    the   planning  of  rei 
sewers     in     the     congested     districts,   i» 
sewers  in  recently  annexed  territory,.st»(> 
for  the  improvernent  of  the  channel  of  )I 
creek    .ind    an    intercepting    sewer  for   • 
conveyance  of  all  of  the  sewage  to  a  pi 
of  treatment  and  disposal.     This  work  >! 
be  handled  by  the  Division  of  Sewerage 
vestigations.  Designs  and  Plans,  a  news- 
division   of  the   Engineering   Bureau  of 
Department  of  Public  Service,  of  which 
Victor  T.   Price  is  director  and  Mr.  He ' 
M.  Waite  chief  engineer.     The  offices  of  ' 
division    are    in    the    Odd    Fellows  Tern' 
building.     Other  engineers  engaged  on 
work     are:       H.     S.     Morse,     engineer 
charge:     Hugh     C.     Mitchell,    engineer 
charge,  topographic  survey:  E.  F.  Laym 
engineer    in    charge,    underground  surve 
J.  E.  Root,  engineer  in  charge,  office;  0. 
Carr,   cartographer   and    supervising  dral 
man;    E.    D.    Bromley,    triangulator;  R.  • 
Cummings,    precise    leveler,    and   Frank 
Farley  and  C.   S.  Earnshaw.  assistant  en 
neers. 


Over  85  per  cent  of  the  concrete  for  all 
locks  at  Panama  is  in  place,  the  amount 
the  close  of  work  on  June  1  being  3,70»,n' 
cu.  vds..  out  of  a  total  of  approximately  ■.,»< 
48ti.  A  total  of  20,700  cu.  yds.  of  concr 
was  laid  in  the  locks  during  the  week  end 
June  1. 
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Railroad    construction 
work,  judging  at  least  from 
the  contracts  let.   has  been 
particularly    dull    the    past 
days.     \"ery    few    contract.-^ 
of  any  .^ize  appear  to  have 
been     awarded :     the     pros- 
re  liiat  this  condition  will  continue  at 
mtil  after  July   1      .\   number  of    lair- 
ontracts  are  about  to  be  closed  up  and 
lire  good  prospects   for  a  great   deal  of 
lext  month.     Among  the  work  which  is 
.to  come  up  in   the   near    future   is   the 
■iction  of  the  :il»-mile  extension  of   the 
;ia.   Churchtield   &    Ohio    Ry.    from    St. 
I  o   Norton,   Va. :   grade   reduction   work 
"iris  and   Winchester.    Ky..   and  be- 
tyville    and    .\thol.    Ky.,     for     the 
..^  ..\;  Nashville  R.  R.,  and  the  constrnc- 
an  e.xtension  of  the  Chicago  &  Eastern 
.  R.  R.  by  which  the  Frisco  will  secure 
■ance  into  Peoria.     Among  the  contracts 
■  entlv  are   the   following :     The    Dickey 
n  Co..  South  Bend.  Ind.,  for  second 
from   Danville  to   Fairmount.  111., 
r  the  Wabash  R.  R. :  John  Marsch, 
St..  Chicago.  111.,  for  second  track 
Worth  to  Orhfnd,  111.,  o  miles,  for 
■::   R.   R. :    Utah   Construction    Co.. 
,  -.ah,   for   constructing    cutoff     from 
:i,   Utah,   east   to   Logan,   Utah,  8   miles 
|:  Oregon  Short  Line  R.  R. :  .\.  L.  An- 
-   &  Bros.,   -Mtoona,   Pa.,   for  betterment 
It"  the   Bald   Eagle   Valley    line   of   the 
:;ia  R.  R. ;  Claude   Minims,  Guthrie, 
ding  for  the  spur  line  of  the  Louis- 
-\ashville  into  the  center  of  Clarksville. 

I| 

I  r:.,t<  on  one  of  the  biggest  government 

"f  the  year  were  let  on  June  10  in 

The  work  called  for  the  repair  and 

; '.  hng  of  levees  in  the  upper  and  lower 

.n.:is  and  Reel  foot  Lake  levee  districts. 

II  &  Stansell.  Memphis,  Tenn..  secured  the 
cf  the  contracts.     Tw-o  other  large  gov- 

'  vee  contracts  are  coming  up  for  let- 

V.     One  of  these   is  a   readvertise- 

i,600,000  cu.  yds.   of    levee    in    the 

■trict:    the   other   calls    for    1.000,000 

I   levee  in   the  White   River  Levee 

I'.ids   on   the   first   mentioned   work 

.ened  July   11   at  Vicksbnrg.   Miss.: 

>  n  White  River  work  will  be  opened  at 

i^his,  Tenn.,    on  July   1. 

'^  good  sized  drainage  contracts,  on  which 

5(re  now  being  asked,  are  mentioned  clse- 

°  ••'  this  issue.     One  of  these  calls  for  the 

It  of  ■24.08  miles  of  drainage  ditches 

tilet    Swamp    Drainage     District    of 

;y.   111.,  the  work   involving   170,000 

■  f   rock   e.xcavation    and   803,000   cu. 

t  '  earth  excavation.    The  other  work  calls 

I  |e  construction  of  a  drainage  system  for 

jlige   District    No.    .5    of    Harris    County. 

k\.     This   system    will   include   about    100 

«i  of  main   ditch    and     laterals      Another 

Ksized  drainage  job  in   Texas    which    is 

■Im  ,:ome  up  for  letting  in  the  near  future 

.    in    Matagorda     County.      The   first 

.d  surveys   for  the   drainage  system 

r^ieen  made  and  the  reports  filed  and  ac- 

tj.    The  system  will  include  18  ditches  and 

s^s.     The  average  depth  will  be  4  ft.,  av- 

Ml;e  base,  8  ft.,  and  estimated  yardage.  1,- 

' '   -11.  yds.     The  estimated  cost  is  $2.34,- 


(•yo.     The   ilrainage   district    comprises     s 
80,(HMi  acres  of  land. 

One  of  the  largest  sewerage  jobs  on  which 
liids  have  been  asked  the  past  week  calls  for 
the  construction  of  Sec.  \b  of  the  main  inter- 
cepting sewer  in  the  city  of  Passaic.  N.  J.,  and 
.\cquackanok  for  the  Passaic  Valley  Sewer- 
age Commissioners.  Bids  on  this  work  were 
opened  some  time  ago,  but  the  work  is  now 
being  readvcrtised.  The  section  includes  3,44."> 
lin.  ft.  00-in.  concrete  sewer  in  trench,  from 
about  b")  ft.  to  about  :!•">  ft.  in  depth;  1,080  lin. 
ft.  00-in.  concrete  sewer  in  tunnel :  2.7.V>  lin. 
ft.  81-in.  concrete  sewer  in  tunnel:  4,.500  cu. 
yds.  Portland  cement  concrete  in  trench ;  6,- 
"200  cu.  yds.  portland  cement  concrete  in  tun- 
nel. 

.-\  further  step  toward  the  straightening  of 
the  Cuyahoga  River  by  the  City  of  Cleveland 
has  been  taken  by  the  River  arid  Harbor  Com- 
mission of  the  city,  which  will  report  to  the 
City  Council  this  month  recomnieitding  a  plan 
for  the  work.  The  report  will  advise  a  definite 
plan  of  procedure  and  a  method  of  financing 
the  improvement.  It  is  probable  that  the  com- 
mission will  advise  the  city  to  take  up  the 
work  in  sections  and  make  use  of  the  power 
given  councils  by  the  Cetone  act  to  finance  it 
Under  this  law  the  city  may  require  property 
owners  deriving  a  benefit  from  the  improve- 
ment to  share  the  expense.  Estimates  of  the 
cost  of  eliminating  the  bends  of  the  river  have 
varied   from  $4,400,000  to  $^5,-500,O00. 

Late  advices  from  Ottawa.  Ont.,  indicate 
tliat  the  Canadian  government  will  delay  the 
letting  of  the  fir.st  contracts  for  the  construc- 
tion of  the  Welland  canal  till  late  this  fall,  or 
perhaps  next  winter.  It  is  practically  decided 
that  owing  to  the  magnitude  of  the  work  and 
a  desire  on  the  part  of  the  government  to  se- 
cure even  fuller  statistical  and  detailed  in- 
formation regarding  the  undertaking,  nothing 
in  the  war  of  commencing  work  will  be  be- 
gun  for  the  present. 
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e.  two,  three,  four,  five  and  six  years  will 
•")  per  cent  interest,  the  due  dates  of  the  bomb 
and  assessments  being  coincident.  The  cil\ 
at  large  pays  for  minor  repairs  required  be 
tween  the  time  of  laying  the  original  pave 
ment  and  the  necessity  of  reconstruction  o 
resurfacing.  -As  an  example  showing  thi 
practical  working  of  the  plan  Mr.  Warrei 
gave  the  following  typical  result  on  Oneid; 
St. :  In  1892  the  street  was  newly  paved  a 
a  cost  of  about  $200  per  lot  of  .50  ft.  frontagt 
the  assessment  l>cing  payable  in  cash  or  a 
the  option  of  each  taxpayer  in  six  annual  in 
stallments  of  about  SW.  with  interest,  say  $.1 
per  year  for  six  years  including  interest.  Th 
last  installment  of  the  assessment  was  paid  i 
1808.  Then  came  13  years'  respite  and  i 
1011  the  street  was  resurfaced  at  a  cost  o 
about  $00  for  each  lot  of  .50  ft.  frontage,  o 
if  any  desired  to  pay  in  six  annual  install 
nients  at  a  cost  including  interest  of  less  tha 
$10  i)er  annum. 


There    are    few    cities    in 
.  this    country    which,     as     a 

Paying  tor      whole,  are  as  well  paved  as 
Street  's  Utica,  X.  Y.     Practically 

^  every  street  in  the  city  has 

Pavements.  .^  modern  pavement  and  the 
work  has  been  done  so 
easily  and  steadily  that  no  one  has  felt  the 
financial  burden.  This  condition  is  ascribed 
by  Air.  George  C.  Warren  in  a  communica- 
tion to  the  Utica  Press  to  the  system  em- 
ployed in  the  city  for  the  past  2.5  years  for 
meeting  the  cost  of  construction  and  mainte- 
nance of  street  pavement.  By  this  .system  the 
city  pays  one-third  the  cost  of  all  original 
pavements  and  all  renewals  thereof  and  pro- 
vides for  this  out  of  the  annual  tax  budget, 
the  paving  fund  thus  cieated  being  an  annual 
tax  of  less  than  an  average  of  $1  per  capita 
of  population.  The  remaining  two-thirds  of 
the  cost  of  original  pavements  and  all  re- 
newals is  assessed  on  the  abutting  frontage, 
each  individual  person  assessed  being  given 
the  option  of  paying  the  whole  or  any  part  of 
his  or  her  assessment  in  cash  or  deferring 
pavment  for  six  annual  installments  with  0 
per  cent  interest.  To  cover  the  deferred  as- 
sessments the  city  issues  six  paving  bonds, 
each  for  one-sixth  of  the  whole  amount  of 
such    deferred    assessments,    and    payable    in 
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Beauty  and  brains  in  th 

"Brains  contracting  business  prove 

gj- J  a    winning     ( ?)     combinr 

rj        t     "         ''""   ""    Iowa   City   recentl 

tseauty.  jf  t^^.^e  is  any  truth  in  tli 

following  press  dispatch : 

Wliat    Ijrains    and    beauty,    blended,    may    a( 

oomplish    in    ttie   field  of  dollars  and  cents   we 

vividly    illustrated    in    Iowa   City   to-day.    wht 

Iowa  City  saved  between  $3,000  and  $4,000,  ar 

a   prominent   contractor   landed   a   $16,000   sewi 

contract,   because   a   pretty  young  woman   kei 

lier  wits.     The  East  End  sewer  bidding  was  : 

progress  at  the  city  hall.     Seven  bids,  betwec 

$19,000  and  $21,000,  were  on  file.  The  City  Coui 

oil   was   to   open   them   in   two   minutes — at   tl 

expiration  of  bidding  time.     A  leading  contract 

of  Iowa   City,   was  out  of  town,   and   a  delayi 

train  prevented  his  arrival.  Appreciating  the  ci 

cumstances,  his  secretary  prepared  a  bid;  rush* 

to  the  city  hall,  presented-the  document  and 

was  duly  filed.      One   minute  later  the  city  h: 

clock  struck;  the  time  expired,  and  the  girl  h: 

saved  the  day.    Her  bid  was  $16,180 — and  it  ca 

*tured   the  little  plum   for  the   contractor,   whi 

the   city  was  ahead  just   $3,308.   comparing   t 

.vpung  w-oman's    bids    with    the   next    lowest    t 

ol  the  competing  men. 


Ground   has  been   brok: 

Women  as     ?'   ,1):™^!.^-    hi"" 
$-10,000  building  which  w 

Master  he    opened   next   fall   as  : 

Builders  institution        for       trainii 

women    for   the   occupatii 

of   master    builder.       It 

stated  that  3()  young  women  already  have  be 

enrolled   for  the   school.     Many  of   these  a 

daughters   of   builders,   who    wish   to   prepa 

themselves   to   make   a   living  in   the  way   ; 

ready  familiar  to  the  family.     The  pupils  w 

be  taught  all  branches  of  the  building  indi 

try,  their  first  instruction  being  how  actua 

to  do  the  work  with  their  own  hands.     In  t 

school  the  girls  \\'\\\  learn  how  to  use  the  s: 

and    hammer    as   carpenters,    the   trowel    a 

mortar  as  bricklayers,  the  bellows  and  wren 

as  plumbers   and  will  also  receive  instruct! 

in  foundation  work,  steam  and  steel  constn 

tion  and  be  taught     how     to     estimate.     T 

course  will  cover  two  years. 
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Mr,  R.  C.  Harris  has  been  appointed  Com- 
missioner of  Works  of  Toronto,  Ontario. 

Mr.  C.  O.  Vandevanter  has  been  appointed 
.Assistant  City  Engineer  of  Baltimore,  .Vld. 

Mr.  Robt.  S.  Conklin  has  been  reappointed 
as  Chief  of  the  Forestry  Department  of  Penn- 
sylvania. 

Mr.  H.  J.  Cole  has  been  appointed  Super- 
visor of  Improvements  and  Public  Works  at 
Montclair,  N.  J. 

Mr.  Frank  E.  Sterns,  recently  connected 
with  work  at  Panama,  has  been  appointed  As- 
sistant Engineer  on  the  New  Welland  Canal, 

Mr.  John  S.  Mallette  of  Ravena,  Ohio,  has 
been  engaged  to  make  preliminary  surveys  and 
estimates  for  paving  in  the  village  of  Mantua. 
Mr.  W.  R.  McClintock  tendered  his  resigna- 
tion as  Street  Commissioner  for  the  village 
of  Mantua,  Ohio,  lie  is  succeeded  by  Mr. 
Edward  Franklin. 

Prof.  A.  H.  Blanchard  of  Columbia  Uni- 
versity has  been  retained  by  the  Board  of 
Water  Supply  of  New  York  City  as  Consult- 
ing  Highway   Engineer. 

Dr.  Edwin  Boone  Craighead,  formerly  Pres- 
ident of  Tulane  University,  has  been  chosen 
President  of  the  University  of  Montana,  suc- 
ceeding Dr.  C.  D.  Duniway. 

Mr.  E.  S.  McCandliss,  a  graduate  of  Purdue 
University  of  the  class  of  1908.  has  been  ap- 
pointed as  instructor  in  civil  engineering  in 
the  Missouri  School  of  Mines. 

Mr.  F.  H.  Newell,  Director  of  the  U.  S. 
Reclamation  Service,  has  received  the  honor- 
ary degree  of  Doctor  of  Engineering  from  the 
Case  School  of  Applied  Science. 

Mr.  J.  F.  Goodrich  has  been  appointed  As- 
sistant Superintendent  of  the  Phoenix  &  Hay- 
den  Divisions  of  the  Arizona  Eastern  R.  R. 
Co.,  with  office  in  Phoenix,  Arizona. 

Mr.  Paul  Barnard  has  acceptea  a  position  in 
the  Engineering  Department  of  the  Grand 
Trunk  Pacific  Ry.  at  Port  Arthur.  He  was 
formerly  Supervisor  of  Track  of  the  Chesa- 
peake &  Ohio  Ry. 

Mr.  A.  W.  Haiss,  Vice  President  of  the 
George  Haiss  Mfg.  Co.,  is  to  take  charge  of 
the  new  downtown  office  of  the  company 
which  will  be  opened  .-,1  50  Church  St.,  New 
York,  on  July  1st. 

Mr.  Wm.  D.  Woodhouse  of  Wethersfield, 
Conn.,  and  Mr.  Philip  Dell  of  Derry,  Pa., 
members  of  a  Pennsylvania  Railroad  party  of 
engineers,  were  run  down  and  killed  by  a  fast 
passenger  train  near  New  Florence,  Pa.,  on 
June   7. 

Mr.  Tohn  A.  Stahl,  Jr.,  a  graduate  of  Cor- 
nell in  this  year's  class,  has  passed  successfully 
the  examination  for  engineer  in  state  hishway 
work  and  has  been  appointed  to  a  position  in 
the  office  of  the  State  Highway  Department 
of   Binghamton,   N.   Y. 

Mr.  O.  Blume  announces  that  he  has  opened 
an  office  as  consulting  engineer  and  contractor, 
specializing  in  road  and  concrete  work  in 
Kenwood,  Fla.  He  was  forinerly  Assistant 
Superintendent  of  Construction  with  the  New 
York  Central  &  Hudson  River  R.  R. 

Col.  Geo.  W.  Goethals,  Chairman  and  Chief 
Engineer  of  the  Isthmian  Canal  Commission, 
was  given  the  honorary  degree  of  Doctor  of 
Science  at  Columbia  University  at  the  annual 
commencement.  Col.  Goethals  also  spoke  at 
the  annual  commencement  at  West  Point  on 
June  12. 

Mr.  H.  S.  Morse  has  been  appointed  engineer 
in  charge  of  the  Division  of  Sewerage  Inves- 
tigations of  Cincinnati.  This  is  a  new  division 
of  the  Engineering  Bureau  of  the  Department 
of  Public  Service.  A  topographic  map  will  be 
made  of  the  entire  sewerage  area,  an  under- 
ground survey  of  existing  sewers,  a  plan  of 
relief  sewers  in  congested  districts  and  of  new 
sewers  in  annexed  territory.  The  topographic 
survey  will  be  in  charge  of  Mr.  H.  C.  Mitchell, 
the  underground  surveys  in  charge  of  Mr.  E. 
F.  Layman,  and  Mr.  J.  E.  Root  will  be  Office 
Engineer. 


Mr.  J.  H.  Flynn,  Jr.,  who  has  been  on 
the  Panama  Canal  since  li'n.j,  has  resigned 
the  position  of  Mechanical  Engineer  for  the 
I,  C.  C.  and  has  been  elected  President  of 
the  Lines-Flynn  Company  (inc),  50  Church 
Street,  New  York  City ;  Mr,  Edwin  M,  Lines, 
Secretary  and  Treasurer,  This  company  is 
engaged  in  jobbing-manufacturing,  repairing 
and  selling  railroad  and  contractors'  equip- 
ment Special  arrangements  are  being  made 
at  their  Woodbridge  shop  to  repair  and 
"park"  the  released  eqnipinent  from  the  canal, 
in  the  purchase  of  which  the  H,  ^\',  Pickett 
Co.    of    Philadelphia    is    interested. 


Civil  Service  Examinations. 

The  U,  S.  Civil  Service  Commission  an- 
nounces an  examination  on  July  10th  to  take 
place  at  the  Federal  Buildings  in  various  cities 
for  the  position  of  Laboratory  Aid  and  Engi- 
neer at  a  salary  of  $000  per  annum  in  the  For- 
est Products  Laboratory  at  Madison,  Wis, 
Full  information  may  be  had  by  addressing 
the  Commission  at  Washington  or  at  the  Com- 
mission's offices  in  the  Federal  Building  of 
most  any  large  city. 

An  examination  will  likely  be  held  in  the 
near  future  by  the  Civil  Service  Commission 
of  the  City  of  Chicago  for  the  position  of  ex- 
aminer at  a  salarv  of  $150  to  $200  per  month. 


INDUSTRIAL 


Macdonald  shaking  grates  have  recently 
been  sold  to  the  following  companies :  Stone- 
Timlow  &  Co.,  Inc..  Boston,  Mass. ;  Massasoit 
Mfg.  Co.,  Fall  River,  Mass.;  Buerkell  &  Co., 
Boston.  Alass. ;  Bay  State  Insulated  Wire  & 
Cable  Co.,  Hyde  Park,  Mass. ;  estate  of  John 
Harrington,  East  Cambridge,  Mass. ;  Borough 
of  Groton,  electric  dept.,  Groton,  Conn. ;  Mid- 
dlesex Bleachery,  Dye  &  Print  Works,  Somer- 
ville,  Mass. ;  J.  C.  Draper  Co.,  Pawtucket, 
R.  I. ;  A.  J.  Tower  Co.,  Roxbury,  Mass. 

The  Duff  Mfg.  Co.  of  Pittsburgh,  Pa.,  man- 
ufacturers of  Barrett  Lifting  Jacks,  has  pur- 
chased five  acres  of  ground  on  Breble  Ave., 
North  Side,  Pittsburgh,  on  the  lines  of  the 
Pennsylvania  and  B.  &  O.  R.  R.,  and  will  start 
at  once  the  erection  of  a  new  factory,  which 
will  be  devoted  exclusively  to  the  manufac- 
ture of  lifting  jacks.  The  new  site  of  the 
Duff  Mfg.  Co.'s  factory  and  the  new  site  of 
the  Pittsburgh  Screw  and  Bolt  Co,  occupies 
the  Riter  Conley  Co.'s  property  and  adjacent 
acreage,  totalling  about  12  acres,  and  is  close 
to  the  plants  of  the  Pressed  Steel  Car  Co., 
the  Standard  Sanitary  Mfg.  Co.  and  the  Edith 
Furnace  of  the  Carnegie  Steel  Co.  The  con- 
struction work  on  the  factory  and  office  build- 
ings will  commence  about  July  1.  The  Duff 
Mfg.  Co.'s  products  comprise  lifting  jacks, 
ranging  in  capacity  from  1,000  lbs.  to  those 
capable  of  lifting  .500  tons  and  over. 


CATALOGUES 


Contractors'  Tubs. — Paper,  3%x8y2  ins.,  6 
pp.  C.  W.  Hunt  Co.,  West  .>iew  Brighton, 
Staten  Island,  N.  \', 

This  folder  illustrates  a  number  of  types 
of  tubs  and  dump  buckets  for  contractors' 
use.  The  folder  also  shows  illustrations  of 
automatic  railways,  conveyors,  cable  rail- 
ways, locomotives,  hoisting  engines,  etc. 

Tarvia. — Paper.  6x9  ins,.  48  pp,  Barrett 
Manufacturing  Co,,  New  York  City, 

This  contains  illustrations  and  descrip- 
tions of  streets  treated  with  Tarvia  and 
contains  letters  from  engineers  and  city 
officials  regardin.g  the  use  of  the  material. 

Contractors'  Machinery  &  Supplies. — 
Paper.  6y8.x9%  ins,.  318  pp.  Harold  L,  Bond 
Co,.  383  Atlantic  Ave,,  Boston.  Mass. 

Catalog  "D"  recently  issued  by  the  above 
company  under  date  of  Feb,  15.  1912,  super- 
sedes all  previous  editions.  This  catalog  i.s 
especially  advantageous  to  customers  for 
ordering  all  classes  of  contractors'  machin- 
ery, tools  and  supplies.    The  catalog  is  well 


illustrated  with  halftones  and  contairl. 
of   sizes,   capacities,   prices,   etc.,  wi 
for  ordering  equipment  and  part's. 

Novo  Engines.— Paper,  5^x8  ins 
The   Novo   Engine   Co.,   Lansing,  M?' 

This  catalog  illustrates  and  descri 
construction  and  uses  of  Novo  gaso 
gines  for  various  purposes.  Specifkt, 
are  given.  An  accompanying  cata 
scribes  the  uses  of  Novo  engines  ai 
tains   letters   from   users. 
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Steam  Pipe  Covering. — Circular, 
off  &  Son  Co.,  Elmira,  N.  Y. 
This  circular  illustrates  a  steam  pi.rnv 
ering  manufactured  from  Gulf  C.re«' 
which  is  made  so  as  to  consist  of  fou Lm 
viz.,  2-in.  thick  inner  shell,  asphaltunLi, 
ing,  dead  air  space;  1-in.  thick  outeishe'i 
and   wound   with   galvanized   wire. 

Electrical  Machinery.— Paper,  8xb 
The  General  Electric  Co.,  Schenectad- 

The     following     bulletins     have 
been  issued  by  the  General  Electric  i 
Bulletin  4944,   16  pp.     Isolated  an.^ 
Plant    Alternating    Current    Switch 
Panels. 

Bulletin  4915,  20  pp.     Direct  CurreiM 
tors. 

Bulletin  201,  16  pp.     A  Railway  M. 
Bulletin  4922,  40  pp.     Electricity  in 
Mines. 

Bulletin  No.  4923,  72  pp.  Moden. 
trie  Equipment  for  Economical  Pro'l 
of  Iron  and  Steel. 

Electric  Hoists. — Paper,  SxlOj/i  n 
pp.  General  Electric  Company,  S. 
tady,  N.  Y. 

Bulletin  No.  4939  recently  issued  b(li, 
above  company  is  descriptive  of  elrj, 
hoists  for  construction  purposes.  Coned 
illustrations  are  given. 

Thew  Shovels. — Paper,  6x9  ins.,  Siip 
Fhew  Automatic  Shovel  Co.,  Lorain,  do 
This  catalog  illustrates  and  describeshe 
Thew  Automatic  Steam  and  Electric  Sv- 
els  with  full  circle  swing  and  horiz.a! 
crowding  motion.  »  Specifications  and  es 
are  shown  together  with  illustration oi 
shovels  operatin.g  under  various  conditis 
Core  Drills. — Paper,  6x9  ins.,  68  pp.  le 
McKiernan-Terry  Drill  Co.,  115  Broad'y, 
New  York  City. 

This  catalog  contains  illustrated  desii- 
tions  of  work  done  with  the  McKien- 
Terry  Drill  and  detailed  descriptions  olii- 
drill  and  its  parts.  The  catalog  conHs 
much  of  interest  directly  applicable  to  1 1- 
ing  work. 

Curb  Box.— Paper,  7^4x10^4  ins.,  2(p. 
The  S,  E,  T,  Valve  &  Hydrant  Co,,  :„ 
50   Church    St,.    New   York   City. 

This  catalog  describes  and  illustratestt 
S.  E.  T.  Perfect  Curb  Box,  giving  le 
drawings  and  dimensions  of  several  t'S 
and   sizes.     Prite   lists  are   also  given. 

Manufacturers'  Association  BuUeti- 
Paper,  6x9  ins..  4  pp.  American  Assd- 
tion  of  Manufacturers,  W.  E.  Plummer,'.. 
Secretary,  211  Fillmore  Ave..  Buffalo,  Ni'. 
The  bulletin  of  the  American  Associai 
of  sand-lime  products  for  April  contis 
illustrations  of  buildings  constructed  'h 
sand-lime  brick  with  brief  descriptions. 

Little  Wonder  Mixer. — Paper,  6x9  . 
16  pp.  The  Waterloo  Cement  Ma''. 
Corporation,    Waterloo,    la. 

This  catalog  gives  complete  descripf.. 
with  illustrations,  of  the  Little  Woi' 
Concrete    Mixer. 

Permanent  Pavement. — Paper,  6x5  i. 
20  pp.  Universal  Portland  Cement  Co..2 
W.   Adams   St..   Chicago.   111. 

This  is  a  monthly  bulletin  issued  in  : 
interest  of  concrete  pavement  for  ro;- 
It  contains  a  number  of  interesting  a- 
cles  and  information  on  road  building  ■> 
up-keep. 

Chairs.— Paper.   8x9^4    ins.,  8  pp.    De 
Desk    Co,.    432    South    Wabash    ..\ve,.  C- 
cago.   III. 

Booklet  No,  4  is  an  interesting  cata ; 
describing  chairs  "that  fit  you."  giving  c 
grams,    dimensions,   descriptions,  etc. 


19.  191- 


ENGINEERING  &  CONTRACTING 


RAILWAYS,     STEAM     AND     ELECTRIC 


Alabama. 

Birmingham  Railway,  Light  &  Power 
'3S  been  granted  permission  to  douijii 
(its  line  around  Highland  Ave.,  at  Kir- 
jam. 

i>eys  are  under  way  for  a  line  of  railroad 
le  Louisville  &  Nashville  R.  R.  from 
iiton,  Ala.,  to  Alabama  Port,  Ala.  Irv- 
I  is  on  the  main  line  between  Mobile  and 
,<Orleans,  and  the  l)ranch  will  give  the 
lUiother  outlet  to  the  gulf  that  is  l'(I  miles 
I   deep  water  than  Moliile. 

Arizona. 

Tucson  Gas,  l^lectric  Light  &  Power 
,;'.  E.  Russell,  Manager,  Tucson,  is  re- 
(  to  be  planning  the  expenditure  of  about 
j)  for  additional  track  and  extensions 
;  street  car  system  at  Tucson. 
El  Paso  &  Southwestern  Ry.,  accord- 
advices  from  Phoenix.  .Ariz.,  has  hied 
1  the    -Arizona    Corporation     Commission 

■  ed  articles  of  incorporation  providing 
e  construction  of  "i.I-JO  miles,  including 
•llowing   separate    lines :      Courtland    to 

I  175  miles;  Hereford  to  Tucson,  h^'i 
;  Fairbank  to  Maricopa,  181  miles:  Lewis 
i.s,  14  miles;  (jlobe  to  Miami.  7  miles; 
I  to  .Allantown,  Apache  county,  200  miles  ; 
1 11  to  Phoenix,  Li-")  miles ;  Winkclman  to 
I  60  miles;  Kelvin  to  Ray,  l."> 
s  Phoenix  to  Yuma,  180  miles ; 
1  ix  to  Mohave  City.  iOO  miles;  Yuma  to 
»an  boundary.  _'•')  miles;  Yuma  to  Mohave 
'A')  miles:  Tucson  to  Yuma.  'JH5  miles: 
(I,  Cochise  county,  to  Phoenix,  220  miles. 
Ir  Douglass,  Bisbee,  Ariz.,  is  Vice  Presi- 
if  the  railroad. 
'  California. 

I  Board  of  State  Harbor  Commissioners, 
rancisco,  is  to  have  plans  prepared  for 

■  ing  the  State  Belt  R.  R.  along  the  entire 
I  front   of   San   Francisco. 

1  Sacramento  Valley  Electric  R.  R.  Co., 
;lzed  recently,  has  applied  to  the  State 
I  ad  Commission  for  permission  to  issue 
I  shares  of  preferred  stock  and  7,.500 
i  of  connnon  stock.  According  to  the 
i' oration  articles  of  the  coinpany  the  au- 
"d  preferred  stock  issue  is  •30,(X)0  shares, 
'e  authorized  common  stock  issue  is  20,- 

3f  the  $160,000  of  stock  already  sub- 
11,  $16,000  has  actually  been  paid  in. 
's  L.  Donohue  is  president  of  the  com- 
Und  those  associated  with  him  are  H.  \V. 
"■.  E.  L.  Sisson,  L.  P.  Klemmer  and 
Eth,  Jr. 

contract  awarded  the  Utah  Construc- 
1  o.,  Ogden,  Utah,  for  building  the  Fern- 

Lassen  R.  R.  of  the  Southern  Pacific 
.nentioned  sometime  ago  in  these  col- 
:  covers  107  miles  of  line,  extending  from 
;y,  Lyon  County,  Nevada,  to  Susanville. 
\i  County,  Cal.  The  contract  does  not 
■e  bridge  and  trestle  work,  but  does  in- 
i  concrete  masonry. 

',  Afterthought  Copper  Co.,  operating 
I  and  a  smelter  at  Ingot,  28  miles  east  of 
lig,  is  planning  to  build  a  standard  gage 
lid  to  a  connection  with  the  Southern 
: :.  The  railroad  will  be  known  as  the 
irnia,    Shasta   &   Eastern.      Negotiations 

ider  way  for  the  purchase  of  the  Ander- 
Bclla  Vista  R.  R.,  a  12-mile  line,  to  be 
c  s  part  of  the  new  road. 
'  tractors   are  making   rapid  progress  on 

■uble  track  work  of  the  Santa  Fe  coast 
'  md  additional  men  and  teams  are  being 

I  the  work  between  San  Bernardino  and 
;  rook  and  north  from  there  to  Cajon  and 

ummit.     Right   of   way   agents  are   also 

>  securing   the    land    to    provide    for    the 

i;  of  route   made   necessary   by   the   im- 

■nents. 

State  Railroad  Commission,  Sacramen- 


Stockton  Terminal  &  Eastern  R.  R.  Co.  to 
issue  $(i.i.iiOO  of  bonds.  The  company  was  in- 
corporated to  run  from  the  city  of  Stockton 
l>i  the  town  of  Jenny  Lind  in  Calaveras  coun- 
ty, a  di-.iaiice  of  approximately  30  miles.  The 
line  has  been  constructed  and  is  in  operation 
from  Stockton  as  far  as  Fine,  a  distance  of  I'l 
miles.  It  is  the  intention  of  the  company  ulti- 
mately to  operate  by  electricity.  The  proceeds 
to  be  derived  from  the  sale  of  $li'>,000  in  bonds 
are  to  be  devoted  to  the  discharge  of  obliga- 
tions to  the  amount  of  $2t>,t>2j  "and  for  ex- 
tensions and  improvements.  G.  \V.  Broad- 
hurst.  Stockton,  Calif.,  is  Chief  Engineer. 

The  Santa  Fe  System  has  under  considera- 
tion the  rebuilding  of  !S  miles  of  line  be- 
tween Temecula  ;ind  Fallbrook,  Calif.,  thereby 
giving  the  company  a  short  line  from  San 
Bernardino  to  San  Diego,  Calif.  G.  W.  Har- 
ris, Los  .\ngeles,  Calif.,  is  Chief  Engineer  of 
the  Coast  Lines  of  the  system. 

The  Southern  Pacific  is  now  planning  the 
construction  of  a  new  line  paralleling  the 
I)rcsent  road  through  San  Mateo  County  and 
down  the  peninsula.  The  new  track  will  be 
used  for  suburban  traffic.  William  Hood,  San 
Francisco,  Calif.,  is  Chief  I-'ngineer. 

Colorado. 

Steps  are  being  taken  for  the  formation  of 
a  company  to  build  a  railroad  from  a  connec- 
tion with  the  Denver,  Xorthwestern  &  Pacific 
R.  R.  at  Steamboat  Springs  to  Craig  in  Routt 
County.  The  line  will  be  about  40  miles 
long  and  will  follow  the  course  of  the  Bear 
River.  It  is  understood  that  the  surveys  have 
been  completed  and  that  grading  work  will 
be  started  this  summer.  It  is  l>elieved  that 
the  Laramie.  Habns  Peak  &  Pacific  Ry.  Co. 
is  behind  the  new  line,  as  that  road  has  been 
projecting  a  line  between  the  points  named. 
J.  J.  .\rgo.  Laramie,  W'yo.,  is  Locating  Engi- 
neer of  the  I-aramic.  llahns  Peak  &  Pacific. 

Connecticut. 

The  New  London  &  East  Lyme  Street  Ry. 
Co.,  81  State  St.,  New  I^ndon,  Conn.,  pro- 
poses to  construct  a  ."),liiu  ft.  extension  in  East 
Lyme. 

Georgia. 

Steps  arc  beiu.g  taken  to  organize  a  company 
at  Albany,  Ga.,  to  install  a  street  car  system. 
C.  W.  Rawson,  .\lbany,  is  interested. 

.A.  special  meeting  of  the  stockholders  of 
the  Central  of  Georgia  Ry.  will  be  held  on 
July  18  to  vote  on  a  proposition  to  issue  $50,- 
1)00,000  .5  per  cent  refunding  bonds.  .At  pres- 
ent it  is  proposed  to  sell  only  between  $3,000.- 
000  and  $4,000,000  of  the,  bonds.  The  pro- 
ceeds will  be  used  for  improvements.  C.  K. 
Lawrance,   Savannah.  Ga.,  is   Chief  Engineer. 

The  Atlanta  &  Macon  Ry.  Co.  of  Atlanta. 
Ga..  recently  incorporated  with  a  capital  stock 
of  $10O,0iM.'is  planning  the  construction  of  an 
87  mile  line,  and  is  understood  to  be  arrang- 
ing details  so  as  to  start  work  as  soon  as  pos- 
sible. Kennett  Cowan,  Corn  Exchange  Rank 
Bldg.,  Chicago,  111.,  is  interested.  Others  in- 
terested include  W.  D.  Sheahan,  Sellar  Bul- 
lard  of  Chicago,  C.  G.  Young,  Bankers'  Trust 
Bldg.,  New  York:  Hollins  N.  Randolph,  Rob- 
ert S.  Parker,  Hugh  M.  Scott  of  Atlanta, 
W.  J.  Massee  and  Howard  R.  Stewart  of  Ma- 
con. Seaton  Grantland,  VV.  J.  Kincaid  and  J.  M. 
Brawner  of  (iriflin.  Ga. 

The  Columbuj,  Chattahoochee  Valley  &  Gulf 
Ry.  Co..  mentioned  in  our  last  issue,  is  pro- 
jecting a  180-mile  line  from  Georgetown,  Ga.. 
to  .Atlanta,  Ga.,  up  the  Chattahoochee  Valley. 
Survevs  have  not  been  made  as  yet.  J.  John- 
son Williams.  Columbus,  Ga.,  is  President,  and 
Josiah  Flournoy,  Columbus,  Ga.,  is  Chief  En- 
gineer. 

The  Shearwood  Ry.  Co.  of  Brooklet,  Ga., 
has  applied  for  a  charter.  The  capital  stock  is 
$3."iO,000  and  the  company  proposes  a  line  to 
run  from  Claxton,  in  Tattnall  county,  through 


.lif.,  has  granted   the  application  of  the 

^indicates  work  now  open  for  bids,    ©indicates  a  contract 


Brooklet  and  Egypt  to  Clyo.  in  Effinghai 
countv.  Among  the  incorporators  are  Job 
A.  Calhoun  of  Philadelphia.  M.  A.  O'Byrn 
and  John  E.  Foye  of  Savannah,  George  A 
Brinson  of  Springfield  and  J.  N.  Sherwood,  c 
Brooklet,  Ga.  The  last  named  is  President  o 
the  Shearwood  Ry..  which  is  now  operatin 
between  Brooklet  and  Davis.  The  applicatio 
for  a  charter  proliably  means  that  this  road  i 
to  be  extended. 

Illinois. 

®The  Dickey  Construction  Co.,  South  Betu 
fnd.,  has  been  awarded  a  contract  by  the  Wr 
bash  R.  R..  for  second  track  work  from  Dai 
ville  to  I'airmount,  111.,  a  distance  of  11  mile 
John  Marsch,  li».5  S.  La  Salle  St..  Chicago,  11! 
has  been  awarded  the  contract  for  secoii 
track  work  from  Worth  to  Orland,  111., 
miles. 

^sheahan  Bros.,  Danville,  111.,  who  have  tl 
cojitract  for  second  track  work  on  the  Chicag 
&  Eastern  Illinois  R.  R.,  from  Tuscola  to  -Ai 
thur.    111.,    have    let    sub-contracts    to    Edwar 

Opie,  Decatur,  111.,  and  F.  J.  Crowley,  

III.  -No  more  of  the  work  is  to  be  sub-let,  'c 
Sheahan  Bros,  will  do  the  balance  themselve 
This  contract  includes  80,000  cu.  yds.  of  eart 
excavation. 

The  City  Council  of  East  St.  Louis,  II 
has  granted  a  franchise  to  the  East  St.  Lou 
Interurban  Electric  Ry.  Co.  to  operate  a 
electric  railroad  over  certain  streets  of  tl 
city  and  directly  in  the  route  of  the  wage 
approach  to  the  Municipal  Bridge  to  St.  Loui 
Mo.  The  incorporators  of  the  company  art 
John  L.  Flannigen,  William  H.  Haus,  Frc 
VV.  Kraft,  Albert  E.  Mcints  and  Edward  1 
Cragen. 

The  stockholders  of  the  Chicago  &  Altc 
R.  R.  will  hold  a  meeting  on  .Aug.  19  to  coi 
sider  a  proposed  $20,000,000  general  mortgag 
bond  issue.  The  comiiany  is  understood  to  1 
considering  a  considerable  amount  of  bette 
ment  and  terminal  improvement  work. 

The  Eastern  Illinois  &  Peoria  R.  R.  C 
has  been  incorporated  and  proposes  the  builc 
ing  of  a  steam  or  electric  road  from  Peor 
to  St.  Elmo.  The  incorporators  are  Frank  1 
.Austin,  Evansville,  Ind.,  and  Robert  A.  Dei 
nis,  F'rank  S.  Nicholson,  K.  L.  Richmond  ar 
Fred  W.  Krohn,  all  of  Chicago.  This  is  bi 
lieved  to  be  an  extension  of  the  Chicago 
Eastern  Illinois  R.  R.,  L.  C.  Hartley,  Chii 
Engineer,  7700  Wallace  St.,  Chicago,  by  whit 
the  Frisco  will  secure  an  entrance  to  Peori 

The  city  of  Springfield,  111.,  is  planning  i 
raise  a  bonus  of  $10,000  to  secure  the  coi 
struction  of  the  ChicagOr-Peoria  &  St.  Lou 
shops  at  that  place.  J.  P.  Ramsey,  Sprini 
lielii.  111.,  is  Chief  Executive  of  the  company. 

It  is  said  that  the  Chicago,   Rock  Island 
Pacific   has   appropriated   $2.j,00O   for   the   ei 
largement    of    the    company's    roundhouse 
Silvis,    ill.      Eight    additional    stalls    will    1 
built. 

Engineers  have  completed  plans  and  the 
have  licen  formally  approved  for  the  coi 
struction  of  a  number  of  improvements  to  tl 
yards  of  the  Elgin,  Joliet  &  Eastern  R.  R. 
East  Joliet.  The  work,  which  includes  add 
tions  to  the  present  shops,  will  cost  abo 
$;350,OOO.  Arthur  Montzheimer.  Joliet,  111., 
Qiief  Engineer  of  the  railroad. 

The  Northern  Illinois  Public  L^tilities  C< 
according  to  information  received  from  Mo 
rison.  111.,  is  negotiating  with  George  R.  Ma: 
non,  Manager  of  the  Tampico-Hooppole  R; 
for  control  of  the  line  with  the  intention  ( 
extending  it  to  Sterling  and  north  to  Car 
bridge.  The  system  will  probably  be  ele 
trified   under   the   proposed   new  managemer 

Indiana. 

The  Fort  Wayne  Union  Traction  Co.  h 
applied  for  a  charter  in  Indiana  and  propos 
to  construct  an  electric  railway  through  tl 
following    counties :      Whitney,    Noble,    El 

let  recently. 
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hart.  St.  Joseph,  La  Grange,  Kosciusko,  Mar- 
shall, Starke,  Laporte,  Porter,  Lake,  Fulton, 
Huntington,  Grant,  Madison,  Tipton,  Hamil- 
ton, Marion,  Adams,  DeKalb  and  Allen.  The 
directors  are  Henry  M.  Williams,  G.  Haller. 
H.  F.  Beverforden,  W.  P.  Walsh  and  George 
Esmond.     The  capital  stock  is  $10,000. 

Judge  J.  M.  Smith  of  Portland,  Ind.,  antl 
the  Commercial  Club  of  Richmond,  Ind.,  are 
behind  a  movement  looking  to  the  extension 
of  the  C,  B.  &  C.  through  Union  Cit\-  to 
Richmond.  Ind. 

Iowa. 

®The  Lorimer  &  Gallagher  Co.,  947  The 
Rookery,  Chicago,  III,  as  noted  in  our  last 
issue,  have  been  awarded  a  contract  for  grade 
revision  and  double  track  work  at  Woodward, 
la.,  for  the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
The  contract  includes  300,000  cu.  yds.  of  earth 
excavation.  None  of  the  work  is  to  be  sub- 
let. 

Capitalists  of  New  Hampton,  la.,  are  work- 
ing on  plans  and  have  had  three  surveys  made 
for  the  construction  of  a  proposed  .30-mile 
railroad  from  Osage.  la.,  to  Mason  City  con- 
necting a  gap  in  the  Great  Western  system. 
Kansas. 
The- Arkansas  Valley  Interurban  Ry.  Co.  of 
Wichita.  Kan.,  has  completed  a  survey  for 
the  extension  of  the  Wichita  interurban  on 
from  Halsted  to  Hutchinson.  The  line  as  sur- 
veyed parallels  the  Santa  Fe  railway  from 
Burton  into  Hutchinson,  running  along  the 
south  side  of  the  Santa  Fe.  The  route  to  be 
followed  into  the  citv  proper  has  not  been 
definitely  determined.  The  company  has  not  as 
yet  fully  determined  whether  to  build  into 
Hutchinson  this  year  or  whether  to  expend 
its  efforts  on  a  southern  extension  from 
Wichita. 

Commercial  organizations  of  Kansas  City, 
Kan.,  are  reported  to  have  under  considera- 
tion a  plan  to  secure  the  construction  of  the 
Wichita  Falls  &  Northwestern  from  Wichita 
Falls  to  Wichita,  Kan.,  and  thence  to  Kan- 
sas City.  Frank  Bell,  Wichita  Falls,  Tex.,  is 
Vice  President  and  General  Manager  of  the 
road. 

Engineers  of  the  recently  incorporated  New- 
ton. Kansas  &  Nebraska  R.  R.  have  started 
surveys  on  the  proposed  line  north  out  of 
New^ton.  Kan,,  through  Canton,  Roxbury  and 
on  to  Salina  or  Abilene.  T.  H.  McManus, 
Newton,  Kan.,  is  President  of  the  company 
and  Roy  Glass,  Canton,  Kan.,  is  Secretary. 

The  Continental  Construction  Co.,  of  wdiich 
J.  H.  Brewster,  Independence,  Kan.,  is  Presi- 
dent, is  reported  to  have  been  awarded  a  con- 
tract for  the  construction  of  140  miles  of  the 
proposed  Kansas.  Oklahoma  &  Southwestern 
(formerly  the  Cherry  vale,  Oklahoma  &  Texas 
Ry.).  The  contract  includes  the  construction 
of  the  road  between  Caney,  Kansas  and 
Siloam  Springs,  .'\rk.,  a  distance  of  about  100 
miles,  and  also  the  line  between  Caney  and 
Pawhuska,  Okla.,  a  distance  of  40  miles. 
About  30  miles  of  the  grade  have  already 
been  constructed.  The  contractor  will  soon  be 
ready  for  bridge  and  track  material.  It  is 
also  "stated  that  as  soon  as  the  work  is  com- 
pleted to  Pawhuska  the  contracts  will  be  let 
on  the  Oklahoma  City  division.  At  Oklahoma 
City  the  road  will  suljdivide  in  two  directions, 
one  branch  going  southwest  and  the  other  a 
little  north  of  west.  S,  M.  Porter,  Caney, 
Kan.,  is  President  of  the  railroad  company; 
J.  H.  Brewster  of  Independence,  Kan.,  Gen- 
eral Manager,  and  B.  J.  Dalton  of  Lawrence, 
Kan.,  Chief  Engineer. 

It  is  reported  that  the  St.  Joseph  &  Grand 
Island  Ry.  has  under  consideration  the  con- 
struction of  a  spur  extension  at  Hanover, 
Kan.  E.  Stenger,  St.  Joseph,  Mo.,  is  Gen- 
eral Mana.uer  of  the  company. 
Kentucky. 
The  Cinciimati.  Licking  Valley  &  Virginia 
R.  R.  Co..  the  incorporation  of  which  was 
mentioned  in  our  May  29  issue,  has  surveys 
under  way  for  its  proposed  line.  This  com- 
pany proposes  to  build  a  line  of  railroad  from 
a  point  near  the  mouth  of  Lickin.g  River. 
Campbell  County,  to  a  point  about  Pound  Gap. 


not  far  from  the  city  of  Jenkins.  J.  B.  Walker. 
Birmingham,  Ala. ;  F.  D.  Buskirk,  Cincinnati ; 
Thomas  G.  Stewart,  Winchester,  Ky.,  are  in- 
terested. 

Preliminary  surveys  have  been  made  for  the 
proposed  trolley  line  from  Shelbyville  to 
Frankfort,  the  route  running  near  the  state 
pike.  The  company  has  not  been  organized 
as  yet  and  the  matter  is  still  in  the  hands  of 
the  promoters.  It  is  expected  that  construc- 
tion contracts  will  be  let  as  soon  as  the  or- 
ganization is  perfected.  Rowland  Cox,  Tay- 
lorville,  Kv.,  is  the  Engineer. 

The  Louisville  &  Nashville  R.  R.,  Jno.  Howe 
Peyton,  Chief  Engineer  of  Construction, 
Louisville,  Ky.,  is  contemplating  grade  reduc- 
tion work  between  Paris  and  Winchester,  Ky., 
and  between  Beattyville  and  Athol,  Ky.,  as 
noted  in  our  last  issue.  We  are  advised,  how- 
ever, that  the  work  is  not  yet  ready  for  con- 
struction. 

Winston  &  Co.,  with  headquarters  at  Win- 
chester, Ky.,  who  have  the  contract  for  the 
Louisville  &  Nashville  extension  from  Win- 
chester to  Irvin.  Ky..  are  making  good  progress 
on  the  work  and  it  is  planned  to  have  steel  laid 
to  Hazard  by  July  1. 

Louisiana. 

The  Baton  Rouge  Bridge  &  Terminal  Co. 
has  been  incorporated  with  a  capital  stock  of 
$1,000,000  and  proposes  the  construction  of  a 
bridge  over  the  Mississippi  River  four  miles 
south  of  Baton  Rouge  and  the  building  of 
terminals.  The  incorporators  are  Hugh  Cham- 
berlain of  Baton  Rouge;  Joseph  E.  Hedges,  a 
lawyer  of  New  York ;  L:  S.  Stewart,  a  con- 
tractor of  Kansas  City,  Mo. ;  Walter  Bynum 
of  Baton  Rouge;  W.  B.  Chambrlain  of  New 
Orleans  and  F.  B.  McQueety  of  Baton  Rouge. 

Maryland. 

Good  progress  is  lieing  made  with  the  pro- 
motion work  for  the  Baltimore  &  Virginia 
R.  R.,  and  it  is  hoped  to  begin  the  actual  con- 
struction of  the  Drum  Point  line  late  in  Sep- 
tember and  have  it  in  operating  condition  be- 
fore the  end  of  the  year.  J.  Barry  Mahool. 
Baltimore,  Md.,  is  interested. 

The  Washington,  Westminster  &  Gettysburg 
R.  R.  Co.  of  Maryland  has  applied  to  the  Pub- 
lic Service  Commission  at  Annapolis,  Md.,  for 
the  right  to  issue  $630,000  in  bonds  of  $1,000 
each,  144,000  in  preferred  stock  and  $100,000 
in  common  stock,  of  shares  of  $100  each,  rep- 
resenting the  cost  of  the  first  section  of  the 
road  from  Washington  to  Sandy  Spring,  Md. 
As  the  construction  of  the  road  is  carried  on 
application  will  be  made  from  time  to  time  for 
authority  to  make  further  issues  of  securi- 
ties. Officers  of  the  company  and  others  iden- 
tified with  the  project,  most  of  whom  are 
residents  of  Washington,  are  William  H. 
Saunders,  president;  I.  H.  Saunders,  secre- 
tarv;  E.  Southard  Parker,  S.  W.  Woodward, 
Jatiies  Lansburgh,  Col.  M.  A.  Winter,  A.  A. 
Chapin,  Samuel  C.  Redman  and  Thomas  B. 
Redmond. 

Massachusetts. 
Governor  Foss  of  Massachusetts  has  signed 
the  bill  enlarging  and  extending  the  corpor- 
ate powers  of  the  Southern  New  England 
R.  R..  a  subsidiary  comoanv  of  the  Grand 
Trunk  Ry.  The  Southern  New  England  R.  R. 
is  now  constructing  a  line  from  Palmer.  Mass.. 
to  Providence,  R.  I.  The  bill  authorizes  the 
building  of  another  line  from  Palmer  to  Wor- 
cester ;  a  line  from  the  town  of  Blackstone 
north  to  Boston,  and  a  line  from  the  New 
Hampshire  boundary  to  Boston.  The  line 
to  the  New  Hampshire  boundary  will  be  built 
from  White  River  Junction,  Vt. 

The  State  .Senate  has  voted  to  sustain  the 
Governor's  veto  of  the  Western  Trolley 
Merger  bill  advocated  by  the  New  York.  New 
Haven  &  Hartford  R.  R.  The  bill  sought  to 
combine  the  Worcester,  Springfield  and  Berk- 
shire street  railways,  all  three  of  which  are 
controlled  by  the  New  Haven  R..  R.  The  bill 
passed  both  houses  by  large  majorities,  but 
was  vetoed  by  the  Governor. 

The  Grand  Trunk  Ry.  has  had  surveys 
started  to  determine  the  feasibility  of  a  branch 
line    from   the    New    London    Northern    R.    R. 


at   Belchertown  to   Holyoke.     The  fielL 
will    take    all    summer   in   all   probabilii!  ^ 
perhaps  into  the  early  fall.     It  will  pLu 
be   nearly   a   year   before   the   final  m;   °- 
wholly  completed.     The  surveys  will  1  c 
made    through     South    Hadley    Falls,  Lmf 
Hadley  and  Granby,  as  this  is  the  mo.ld'ffl 
cult  part  of  the  work,  the  way  from  LT 
to  a  connection  with  the  New  London  brtlf 
ern   being   level   and   not   difficult.     ThLjn 
cipal    trouble    will    be    in    locating  a   u\u 
route  through  South  Hadlev  Falls  and'r„„ 
the  river.  p  " 

Michigan. 

Preliminary  surveys  have  been  start  in, 
the  projected  line  of  the  Muskegon  &  Li, 
tee  Interurban  Co.  The  W.  J.  Sherm;  Co 
Toledo.  O.,  has  charge  of  the  engineerin^vork 
The  officers  of  the  interurban  compai  a^j 
as  follows :  President.  Herman  O'Qnor 
Holton ;  vice  president,  Carl  J.  Lamb,  V\(t'. 
ville;  secretary,  Irwin  D.  Gary,  HeiirJa- 
treasurer,  Frank  Alberts.  Muskegon.  ' 

Advices  from  Bay  City,  Mich.,  state  tlth. 
Michigan  Central  R.  R.  has  purchased  2:cret 
of  land  at  that  place  for  the  constructioof  i 
40-stall  roundhouse  and  enlargement  .  the 
present  yards.  W.  H.  Sellew,  Detroit,  id- 
is  Principal  Assistant  Engineer. 

The  Chamber  of  Commerce,  Alpena,  iol 
has    accepted    the    proposition   of   the 
City,   Gaylord  &  Alpena  R.  R.  to  extei 
line    from    Gaylord,    its    present   termin 
Alpena.     The   city  will   furnish  right  o 
through  the  county  and  city  and  will  p 
terminal   facilities.     T.  White,  Boyne,    ch., 
is  Vice  President  and  Assistant  General  ar 
ager  of  the  road. 

The  City  Council  of  Detroit,  Mich.,  i 
sidering  taking  up  with  the  Grand 
Ry.  the  proposition  to  separate  the  ra 
from  the  street  grades  in  Dequindre  St, 
cost  of  the  improvement  would  hi,  it  i 
mated,  about  $1,000,000. 

Minnesota. 

It  has  been  announced  that  the  Cli 
Milwaukee  &  St.  Paul  has  completed 
for  the  improvement  and  enlargement  i  „ 
yards  at  Bass  Lake.  The  work  will  imdi 
the  filling  in  of  a  number  of  swamps  it): 
the  material  excavated  from  the  29th  Slw 
east  of  Colfax  Ave.,  where  the  H.  &  D.  tl<; 
are  being  depressed  in  Minneapolis,  Iin. 
M.  D.  Rhame,  Minneapolis,  Minn.,  is  DiiicI 
Engineer. 

Missouri. 

The  construction  of  a  new  belt  line  at  Ii- 
sas  City  is  proposed  by  the  recently  chartd 
Kansas  City  Industrial  Belt  Ry.  Co.  Then- 
pany  proposes  the  building  of  7%  milot 
track,  the  line  starting  from  a  point  onic 
old  Belt  Line  at  about  15th  St.  and  Incia 
Ave.  and  going  in  a  southeasterly  directioto 
a  point  100  ft.  north  of  the  Raytown  rock  id 
and  about  300  ft.  west  of  the  Blue  Rive  at 
which  point  a  spur  will  extend  three-fous 
of  a  mile  due  east  to  intercept  the  Rock  Is  d 
tracks.  The  grade  of  this  track  will  be  h 
as  to  give  a  clearance  of  24  ft.  over  the  tr:s 
of  the  Missouri  Pacific.  'Frisco  and  Ka'S 
City  Southern  railroads  at  Leeds.  The  in 
track  will  continue  from  the  point  descrd 
at  Raytown  road  south  on  the  west  sid(  f 
the  Blue  Valley  to  Belt  Junction  wherit 
will  make  connection  with  the  tracks  of  c 
Missouri  Pacific,  Frisco  &  Kansas  City  Soi- 
ern  systems,  thence  in  a  westerly  directioip 
the  Brush  Creek  Valley  to  Woodland  ;:■ 
H.  L.  Harmon  of  Kansas  City,  formerly  pi- 
dent  of  the  Kansas  City  Terminal  Ry.  Cos 
connected  with  the  new  company. 

Construction  work  is  progressing  nicelyr 
the  Kansas  City,  Clay  County  &  St.  Jos 
Ry.  line.  According  to  advices  from  Kari 
City,  Mo.,  there  are  now  530  men,  620  te:' 
and  23  grading  machines  at  work  on  gi 
ing  on  the  St.  Joseph  division.  On  the  . 
celsior  Springs  division  there  are  320  n 
430  teams  and  ten  machines.  The  .320-ft  s 
bridge  over  the  Platte  River  is  practic: 
finished,  as  is  the  1,000-ft.  viaduct  at  De 
born.     On  the  Excelsior  Springs  division  I 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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■e(  bridges   over   railway   tracks   at   Libern 
third  near   Avoiidale   have   been   coni- 

St.  Louis  Items. 

liV    A.    B.    KOE.Nlt.. 

(jjwtracts  have  been  awarded  b\  Receivers 
elly.  Bi.xby  and  Pryor  of  the  Wabash 
.  ;  tor  It)  more  miles  of  double  track  work. 
iif)ickey  Construction  Co.  of  South  Hcnd, 
id  was  awarded  a  contract  for  l)uikling  a 
cfJ  track  from  Danville  to  Fairniount, 
I,,  distance  of  11  miles.  .\  .5  mile  stretch 
,,(  Worth  to  Orland,  111.,  was  awarded  to 
ik.Marsch  of  Chicago.  The  receivers  have 
I'ilcd  contracts  this  year  for  a  total  of 
1,  miles  of  second  track  work.  In  addi- 
)ii.)  the  contract  awarded  last  week,  double 

10  work  has  been  contracted  for  between 
c  illowing  points:  State  line  to  Danville, 
. j-Jakwood  to  Milan,  Mich.;  Decatur  to 
^i.ts,  III.;  Montpelier  to  .\lvordon,  O. ; 
i>rville  to  Litchlield,  III.;  Poag  to  Wor- 
n^ill.;  New  Haven  to  Fort  Wayne,  Ind. ; 
II]  to  Fort  Wayne. 

T  J.  A.  Ware  Construction  Co.,  Houser 
il  St._  Louis,  Mo.,  can  use  several  small 
!i  outfits  on  railroad  work  in  Illinois. 
f.n  R.  Stephens  has  been  appointed  Chief 
igeer  of  the  Missouri  Pacitic-Iron  Aloun- 
n system  to  succeed  E.  F.  Mitchell,  re- 
r,l.    At  the  latter's  request  Mr.  Stephens 

11  ssume  the  duties  of  the  office  at  once. 
:  IS  been  assistant  to  Mr.  .Mitchell  for  the 
I  car.  Mr.  Mitchell  informs  us  he  is  not 
aosition  at  present  to  announce  his  future 

I  ;tions,  but  expected  to  take  a  rest  of 
'(.1  months  before  going  back  into  active 

II  He  has  been  with  the  Missouri  Pacilic- 
tlVIountain  for  seven  years  in  the  capacity 

ief  Engineer.  He  has  been  engaged  iii 
I' id  engineering  work  since  1882. 
\L.  Cook  of  Ransom  &  Cook,  Ottawa, 
I,  came  to  town  to  look  over  the  situa- 
n  Cook  reports  their  work  on  the  Santa 
ar  Dodge  City,  Kans.,  near  completion. 
(  would  have  had  it  completed  long  be- 
•ihis  if  it  had  not  been  on  account  of  the 
i:  winter. 

r,  bill  authorizing  the  removal  of  the 
a  Railways  tracks  from  7th  St.  between 
:eau  Ave.  and  Cherokee  St.  and  the  use 
e  Broadway  tracks  by  7th  St.  cars  be- 
ll those  streets  has  been  passed  by  the 
i;  of  Delegates.  The  bill  was  the  sub- 
tf  two  public  hearings.  The  United  Rail- 
>  through  its  president  and  general  man- 
■  Capt.  Robert  McCuUouch,  indicated  the 
r|my  neither  objected  to  the  change  nor 
■ated  it.  If  the  bill  passes  the  council, 
:.  will  become  an  artery  of  traffic  leading 
I-  w-agon  approach  of  the  free  bridge,  it 
(dieted.  The  railway  company  must  pave 
(p  of  the  street  In  ft.  wide. 
jiV.  Wright,  Union  Springs,  Ala.,  has  a 
wheeler,  slip  and  rock  work  to  let  near 
{omery,  Ala. 

■Wabash  has  received  twelve  of  the  new 
[ling  engines  ordered  several  weeks  ago, 
'  which  are  to  be  used  at  St.  Louis,  four 
itroit  and  one  each  at  Moberly  and  De- 
i 

rington  Bros,  have  finished  their  work 
-West  Franklin,  111.,  and  are  in  the  mar- 
pr  some  team  work.  They  have  a  rat- 
Igood  30-team  outfit  and  have  a  reputa- 
'•{  finishing  work  ahead  of  contract  time. 
'•  C.  Smith  &  Sons  have  moved  their 
I  on  to  a  job  of  ditching  near  Raddle,  111. 
leron,  McManus  &  Joyce,  Keokuk,  la., 
some  nice  team  work  to  let. 
n  Marsch,  Boland  Bldg.,  Chicago,  111., 
etween  00,000  and  100,000  yards  of  ma- 
work  on  the  Wabash  R.  R.  double  track 
,nois  to  sub-let.  This  work  is  suitable  for 
o  25-teain  outfit. 

C.  Connors  &  Co.,  U  S.  Canal  St.,  Chi- 
lli., can  use  a  couple  of  -5  to   10-team 
5  near  Sullivan,   111.,   on   the   C.  &  E.  I. 

f.  Smith  of  the  L.  J.  Smith  Construction 
assed  through  St.  Louis  the  other  day 
s  way  to  Chicago,  111.     Nothing  new. 


I  aimer  iV  ^  oum-,  the  well  knuwn  Minneap- 
olis contractors,  are  doing  nicelv  on  their 
-Northwestern  work  near  Springrield.  III. 

Ihos.  L.  Rosser,  Jr.,  came  in  otf  his  North- 
w-csterii  work  in  llli^iois  for  labor  and  sup- 
plies.    Returned   liapi)y. 

\i"'vii^  ^'"■J'^'"  ''!'*  taken  a  piece  of  Cameron, 
.\lc.\lanus  &  Joyces  work  on  the  Burlington 
K.  K.  above  Ke.jkuk,  la.  He  left  here  the 
other  day  for  West  Frankfort,  III.,  to  ship 
his  outfit  over  there  at  once. 

R.  Costell.i  of  Costello  Bros,  spent  a  day 
here  with  bis  family.  Rich  reports  all  of  their 
jobs  moving  along  nicely. 

Hutchinson  &  Oak  ford  want  a  4  or  j-teain 
outfit  at  Kemiier.  111.,  on  the  C.  B.  &  Q.  R.  R. 

-Mike  Conroy  is  slicking  close  to  his  levee 
work  near  Ciranite  Citv,  111.  .Mike  expects  to 
finish  this  job  sbortlv  and  will  have  his  big 
team  outfit  idle. 

A.  B.  Koenig  rcturne<l  from  Corning,  .Ark., 
where  be  spent  a  week  with  a  lot  of  his 
ineiids  bsbiiig.  On  his  return  to  St.  Louis 
he  entertained  the  bovs  with  a  big  fish  fry 
and  the  liquid  refrcslimeiits  that  go  with  a 
fish  fry. 

C.  A.  Samuclson  has  started  on  his  Wabash 
work  near  F^ort  Wayne,  Ind. 

The  largest  locomotive  ever  operated  on  a 
railroad  in  this  section  will  be  delivered  this 
week  to  the  Iron  Mountain  "Hump"  yards  at 
Dupo,  111.,  for  switching  service.  The  loco- 
motive is  of  the  Mallet  tvpe  and  is  declared 
tar  the  most  powerful  for  yard  service  thus 
tar  constructed.  It  is  similar  to  the  .Mallet 
type  which  has  been  in  use  on  the  Northern 
Pacific  Ry.  since  1910.  The  new  locomotive 
will  replace  two  large  engines  at  Dupo  and 
will  be  used  to  push  trains  of  loaded  cars 
over  the  •Hump,"  from  where  these  cars  are 
sent  down  an  incline  to  various  tracks  to  be 
made  up  into  through  freight  trains. 

W.  !•:.  Tench  of  W.  K.  Tench  &  Co.,  De- 
troit, Mich.,  was  in  town  the  other  day  on 
business.     Nothing  new. 

Official  announcement  was  made  on  June 
loth  by  President  Winchell  of  the  Frisco 
lines  of  the  a))pointment  of  J.  S.  Pyeatt  as 
vice  president  and  general  manager  of  the 
New  Orleans,  Texas  &  Mexico  R.  "r.  Co.  and 
of  the  Beaumont,  Sour  Liike  &  Western  Ry. 
Co.,  and  vice  president  of  the  St.  Louis, 
Brownsville  &  Mexico  Ry.  Co.,  with  head- 
quarters at  Houston,  Tex.,  vice  J.  H.  Elliott, 
resigned.  Mr.  Elliott  has  been  appointed  vice 
president  and  general  superintendent  of  the 
Fort  Worth  &  Rio  Grande  Ry.  Co.  and  of  the 
St.  Louis,  San  Francisco  &  Texas  Ry.  Co., 
with  headquarters  at  Fort  Worth,  Tex.,  suc- 
ceeding Mr.  Pyeatt.  R.  E.  Hennessey  is  ap- 
pointed live  stock  agent,  with  office  at  National 
Stock  Yards,  111.,  vice  Mr.  G.  W.  Thompson, 
assigned  to  other  duties.  P.  G.  Walton  has 
bene  appointed  assistant  siiperintcndenl  of  the 
Ozark  division  of  the  Frisco,  with  headquar- 
ters at  Thayer,  Mo.  He  will  succeed  the  late 
B.  F.  Hunter  and  report  to  Supt.  W.  T.  Tyler 
of  Springfield. 

The  Dickey  Construction  Co.,  South  Bend, 
Ind.,  has  11  miles  of  light  team  work  on  the 
Wabash  R.  R,  east  of  Danville,  111.,  to  sub-let. 
There  is  about  .50,00u  yds.  in  the  11  miles. 

A  change  in  plans  made  it  possible  for  the 
East  St.  Louis  City  Council,  at  its  meetings 
last  week,  to  pass  the  ordinance  providing  for 
the  improvement  of  Missouri  Ave.  Because 
the  estimated  cost  was  $103,189,  the  ordinance 
was  held  back  after  its  first  reading  to  be 
advertised.  Since  the  first  reading,  however, 
the  East  St.  Louis  Ry.  Co.  has  gotten  a  fran- 
chise to  lay  its  tracks  on  Missouri  Ave.  and 
will  stand  the  expense  of  a  part  of  the  im- 
provement, so  that  the  estimated  cost  Was  cut 
from  $103,189  to  $9(i,000.  The  improvement 
is  to  be  made  from  22nd  St.  to  the  city  limits. 

Supt.  Hadley  Baldwin  of  the  Big  Four  R. 
R.  has  written  to  Mayor  Faulstich  of  Alton, 
111.,  suggesting  that  an  addition  be  built  to  the 
station  on  the  east  side,  and  also  signifying  a 
willingness  to  make  other  improvements  at 
the  depot. 

Hannon  &  Hickey  Bros,  have  been  busy  the 
past  week  shipping  labor  and   supplies  on  to 


their  Fort  Wavne,  Ind.,  work  on  the  Waba 
R.  R. 

The  East  St.  Louis  City  Council  on  June 
by  a  vote  of  9  to  o  refused  to  repeal  the  in 
cliise  which  it  gave  to  the  East  St.  Louis  Ra 
way  Co.  May  27  to  extend  its  tracks  on  Bros 
way  from  19th  to  22nd  Sts.  on  22nd  frc 
Broadway  to  Missouri  Ave.  and  thence  e: 
to  the  city  limits. 

Thrasher  &  Guntcr  have  started  on  th 
work  at  Blount  Springs,  Ala. 

Nebraska. 

The  Beatrice  Commercial  Club  has  appoii 
ed  a  committee  to  confer  with  the  officials 
the  Missouri  Pacific  in  regard  to  the  propos 
extension  from  Virginia  to  Beatrice.  Net 
a  distance  of  13  miles.  E.  F.  Mitchell,  '. 
Louis.  Mo.,  is  Chief  Engineer. 

It  is  reported  that  the  project  to  constn 
the  proposed  line  of  the  Yankton  &  Southe 
Ry..  which  was  surveyed  from  Yankton. 
Dak.,  to  the  tiulf  passing  through  Scwa: 
Nebr.,  has  been  revived.  I'remoiit  Hill.  Ni 
York  City,  President  of  the  road,  states  tl 
the  financing  of  the  line  is  practically  assuri 
Thomas  Wolfe,  David  City,  Nebr.,  is  said 
be  interested. 

The  City  Council  of  Franklin.  Nebr.,  h 
called  a  special  election  to  be  held  July  2 
submit  to  the  voters  the  proposition  of  issui 
bonds  amounting  to  $10,00(1  to  aid  the  cc 
struction  of  the  proposed  Kcarnev-Betl 
R.  R. 

New  York. 

Charters  have  been  granted  at  Trentc 
N.  J.,  to  the  Stone  Harbor  Terminal  R.  R.  C 
and  a  subsidiary  concern,  the  Stone  Harb 
R.  R.  Co.,  with  capitals  of  $350,000  and  $15 
000,  respectively.  Work  is  already  well  und 
way  on  the  project  of  the  company  to  bu: 
a  4%  mile  line  from  the  Cape  May  Coi 
House  to  Stone  Harbor.  The  incorporate 
of  the  Terminal  Co.  are:  H.  Roger  Hend< 
sbott.  William  H.  Brennan,  F>ed  .M.  Hill  a 
James  N.  Kane  of  Philadelphia.  David  Risl 
and  Howard  S.  Risley  of  Stone  Harlior  a: 
Herbert  F'.  Harris  of  Collingswood.  The  i 
corporators  of  the  other  company  were :  Rut 
erford  H.  Hendershott.  Charles  .\.  Farinar 
Harris  .A.  .Norris.  Stewart  H.  McDowell  a: 
Oiarles  F".  Bower  of  Philadelphia  and  Ree 
P.  Risley  and  Dorr  E.  Newton  of  Stone  Hj 
bor. 

The  officials  of  the  Erie  R.  R.  which  co 
trols  the  Elniira,  Corning  &  Waverly  line  a; 
the  Corning  &  Painted  Post  Street  Ry.  ha 
under  consideration  the  extension  of  the  strt 
railway  to  the  North  Corning  yards,  providi: 
the  city  will  grant  a  franchise  for  l-">  additior 
years,  making  a  total  of  50  years,  to  use  t 
city  streets. 

riie  Public  Service  Commission  for  t 
First  District,  New  York  City  has  granted  t 
application  of  the  Ocean  "Electric  Ry.  Co.,  F 
Rockaway,  N.  Y.,  for  the  construction  and  o 
eration  of  an  extension  of  its  surface  railro 
in  Belle  Harbor,  Borough  of  Queens.  T 
route  (if  the  extension  is  as  follows:  Frc 
the  easterly  side  of  Suffolk  Ave.  where  it  i 
tersects  Newport  .Ave.,  along  and  upon  Ne' 
port  -\ve.  westerly  to  the  boundary  line  b 
tween  the  property  known  as  Belle  Harbor  ai 
the  property  of  the  Xeponsit  Realty  Co., 
.Adirondack  Blvd.  ■  thence  southerly  along  a; 
upon  Adirondack  Blvd.  to  Neponsit  Ave.,  ai 
thence  westerly  along  and  upon  Neponsit  .Ai 
to  the  easterly  side  of  Saratoga  St..  being 
all  a  distance  of  87/100  miles. 

The  Public  Service  Commission  for  t 
First  District  has  adopted  resolutions  that  t 
Chief  Engineer  and  the  Counsel  to  the  Coi 
mission  be  instructed  to  prepare  and  subn 
to  the  Commission  at  as  early  a  date  as  posi 
ble  the  contract  plans  and  form  of  contra 
for  the  construction  of  the  Fourth  .Aven 
Route  in  Brooklyn  to  8Gth  St.  for  the  co 
struction  of  the  .Astoria  and  Woodside  Routi 
The  Chief  Engineer  was  also  instructed 
make  such  borings  and  other  preliminary  wo 
as  necessary  on  the  East  14th  St.  tunnel,  ai 
report  on  possible  connection  of  Bedford  .Av 

The  Public  Service  Commission  of  the  Fir 
District,  New  York,  has  adopted  the  Goth  S 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Bruoklyii  and  Staten  Island  Route.  Tlie  res- 
olution pro\ides  the  construction  of  a  two- 
track  subway,  extending  from  a  point  in 
Brooklyn  under  Fourth  Ave.  at  or  near  (i.jth 
St.,  where  a'  connection  can  be  made  with 
the  Fourth  Ave.  Route  as  already  legalized, 
and  thence  e.xtending  under  (iTth  St.,  Owls 
Head  Park  and  under  the  Narrf)ws  to  a  point 
near  .^rrietta  St.  in  the  Borough  of  Richmond, 
where  the  route  will'  diverge  into  two  sections, 
one  section  .running  to  a  point  of  connection 
with  the  North  Shore  branch  of  the  Staten 
Island  Rapid  Transit  R.  R..  and  the  other  run- 
ning to  a  point  of  connection  with  the  South 
Shore  branch  of  the  Staten  Island  Rapid 
Transit  R.  R. 

New  Hampshire. 

The  Boston  &  Maine  R.  R.  is  to  double 
track  its  line  from  South  Vernon,  Vt.,  to 
Hinsdale.  N.  H.  From  the  latter  place  this 
company  is  now  building  a  new  line  to  Brat- 
tleboro,  Vt.,  by  which  it  will  avoid  using  the 
tracks  of  the  Central  Vermont  from  South 
Vernon.  The  Boston  &  Maine  is  also  plan- 
ning to  build  a  new-  line  from  Windsor  to 
White  River  Junction,  Vt.,  14  miles.  This 
line  will  be  build  by  the  Sullivan  County  R. 
R.,  a  subsidiary  of  the  Boston  &  Maine.  A.  B. 
Corthell.  Boston,  Mass.,  is  Chief  Engineer 
of  the  Boston  &  ;Maine. 

North  Carolina. 

The  Norfolk  Southern  R.  R.  has  made  sur- 
veys from  Troy  and  Mt.  Gilead  to  Charlotte, 
N.  C.  No  decision,  however,  has  been  reached 
as  to  which,  if  any,  of  these  will  be  accepted. 

Ohio. 

The  Wheeling  &  Lake  Erie  R.  R..  H.  T. 
Douglas,  Jr.,  Chief  Engineer,  Cleveland,  O.,  is 
understood  to  be  contemplating  an  issue  of 
$20,000,000  bonds.  Of  this  amount  it  is  be- 
lieved that  approximately  $14,000,0i>it  will  be 
needed  to  liquidate  present  indebtedness,  leav- 
ing the  balance  for  improvements. 

Oklahoma. 

Surveyors  of  the  Winnipeg,  Salina  &  Gulf 
have  established  their  new  camp  at  Freedom, 
Okla.,  and  are  making  rapid  progress  on  the 
Kiowa-Des  Moines  branch.  H.  Leone  Miller. 
Salina.  Kan.,  is  promoting  the  project. 

Oregon, 

A  plan  is  under  consideration  for  the  con- 
struction of  a  aO-mile  electric  railroad  from 
Klamath  Falls  to  Bonanza.  George  C.  Clark, 
Everett,  Wash.,  is  interested. 

Pennsylvania. 

®A,  L.  Anderson  &  Bros..  Altoona,  Pa.,  have 
been  awarded  a  contract  by  the  Peimsylvania 
R.  R.  for  betterment  work  to  the  Bald  Eagle 
Valley  road,  extending  from  Tyrone  to  Lock 
Haven.  The  work  includes  the  elimination  of 
curves,  reduction  of  grades,  the  moving  of 
tracks  2,000  ft.  nearer  Bald  Eagle  Creek  and 
the  construction  of  masonry  walls.  About 
300,000  cu.  yds.  of  excavation  are  involved. 

A  special  committee  has  reported  to  the  City 
Council  of  Pittsburgh,  Pa.,  recommending  the 
construction  of  a  single  track  street  car  line 
around  Schenley  Park.  Surveys  for  the  line 
will  be  made  by  the  Department  of  Public 
Works,  W.  E.  Gelston,  Superintendent  of 
Bureau  of  Surveys,  and  it  is  expected  that  an 
estimate  of  the  cost  will  be  ready  about  July  1. 

The  last  spike  in  the  extension  of  the  New 
England  R.  R.  from  Danielsville  to  Tamaqua, 
32  miles,  was  driven  on  June  6,  and  the  first 
train  was  run  over  the  line  on  the  eighth.  The 
line  connects  at  Tamaqua  with  the  Panther 
Creek  R.  R..  owned  bv  the  Lehigh  Coal  &  Nav- 


igation Co.  \  further  extension  from  Tama- 
qua through  Coaldale  to  Lansford  is  not  com- 
tem|ilated. 

The  Chestnut  Ridge  Ry.,  a  ]3-mile  line,  ex- 
tending from  Palmerton  to  Kunkletown,  and 
owned  by  the  New  Jersey  Zinc  Co.,  is  to  be 
extended  to  Stroudsburg  in  the  near  future. 
C.  R.  Funk,  Palmerton,  Pa.,  is  Chief  Engi- 
neer. 

Tennessee. 

®Claude  Mimms,  Guthrie,  Ky.,  is  reported 
to  have  been  awarded  the  contract  for  grading 
for  the  spur  line  of  the  Louisville  &  Nash- 
ville R.  R.  from  its  main  line  into  the  center 
of  Clarksville,  Tenn. 

Surveys  are  under  way  for  what  is  lielieved 
to  be  a  second  belt  line  around  the  city  of 
Memphis,  Tenn.  It  is  understood  that  the 
proposed  route  of  the  new  belt  line  will  not 
parallel  the  present  one.  It  will  start  at  a 
point  on  the  Mississippi  River  opposite  New 
South  Memphis,  and  run  direct  east  to  the 
South  Memphis  Warehouse  property.  From 
there  it  will  extend  around  the  city  far 
enough  to  insure  its  promoters  that  it  will 
be  beyond  the  city  for  many  years  to  come. 
The  interested  parties  are  stockholders  in 
the  Frisco  and  Rock  Island,  also  the  South 
Memphis  Terminal  and  Warehouse  Co.,  or- 
ganized and  capitalized  about  the  first  of 
the  year  for  $1,000,000. 

C.  E.  James,  Chattanooga,  Tenn.,  has  ac- 
cepted the  franchise  for  the  interurban  rail- 
road, granted  some  time  ago  by  the  city  com- 
missuiners  of  that  city.  This  is  said  to  insure 
the  building  of  another  railway  through  cer- 
tain streets  of  the  city,  as  well  as  interurban 
lines  running  to  Dayton,  Walden's  Ridge  and 
other  points  in  Tennessee  and  Georgia.  One 
line  projected  goes  over  Lookout  Mountain 
and  down  into  Georgia. 

The  Knoxville,  Sevierville  &  Eastern  Ry., 
W.  A.  Seymour,  Chief  Engineer,  Knoxville. 
Tenn.,  is  reported  to  be  planning  to  begin 
work  in  the  near  future  on  the  extension  of 
the  line  through  Sevierville  to  the  east  side 
of  Sevier  County. 

Texas. 

^  ®The  Southern  Engineering  &  Construction 
Co.  of  Dallas,  which  is  building  the  Waco-Dal- 
las-Corsicana  interurban  line,  has  awarded  a 
contract  to  the  Western  Tie  &  Timber  Co.,  St. 
Louis,  Mo.,  for  about  500,000  ties.  The  first 
shipment  will  be  made  in  July.  Subsequent 
shipments  w^ill  be  delivered  at  regular  inter- 
vals, and  will  be  distributed  along  the  line, 
principally  at  Ennis,  Hillsboro  and  Waxa- 
liachie.  Included  in  the  lot  will  be  switch 
posts  and  other  material  for  actual  laying  of 
rails. 

Business  men  of  Carrizo  Springs  have 
agreed  to  raise  a  bonus  of  $35,000  to  secure 
the  construction  of  the  Asherton  &  Gulf  Ry. 
to  that  place.  It  is  understood  that  the  road 
will  be  built  through  to  Eagle  Pass  and  that 
the  line  to  Carrizo  Springs  will  be  finished  by 
Jan.  1.  The  Asherton  &  Gulf  Ry.  at  present 
is  32  miles  long.  Asher  Richardson,  .-Asherton, 
Tex.,  is  President  and  General  Manager. 

Announcement  is  reported  to  have  been 
made  by  F.  H.  Britton,  President  of  the  St. 
Louis  Southwestern  Ry.,  of  that  road's  inten- 
tion to  construct  a  line  from  White  City  to 
Port  Arthur,  Tex.,  giving  that  system  a  direct 
outlet  to  the  Gulf  of  Mexico. 

Sufficient  right  of  way  and  bonus  subscrip- 
tions have  been  secured  to  assure  the  con- 
struction of  the  San  Benito  &  Rio  Grande  Ry. 
from  San  Fordyce  to  Rio  Grande  City.  S.  A. 
Robertson,  San  Benito,  Tex.,  is  interested. 

The    Gulf,    Te.xas   &   Western    Ry.    has    re- 


ceived bids  for  constructing  the  23H  rl 
tension    from    Jacksboro,    mentioned  f '"' 
June  5  issue.     The  work  will  run  abou  Tfml 
cu.  yds.  to  the  mile.     Ben  B.  Cain   Prk- 
Bldg.,    Dallas,    Tex.,    is    Vice    Preside  ^l! 
General  Manager.  '' 

The  Enid.  Ochiltree  &  Western  Rj  • 
reported  to  have  been  purchased  by  Di-  f 
Vawter  and  O.  J.  McKnight,  who  \vi  V- 
said,  complete  the  construction  as  soon;  til' 
people  along  the  line  raise  the  ne'«,f 
bonus.  ^^"' 

The  Rock  Island.  Farwell  &  Southe  P,, 
projecting  a  100-mile  line  from  FarwelfeV 
south  to  Texas  &  Pacific  R.  R.,  has  corleteJ 
surveys  and  has  partly  secured  the  capil  f„, 
construction  purposes.  Construction  coraci, 
will  be  let  in  about  six  months.  J.  ip„, 
Farwell,  Tex.,   is   Chief  Engineer.        '    '' 

Utah. 

®The  Utah  Construction  Co.,  Ogdtn,:^;, 
has  been  awarded  a  contract  by  the  (ko(i^, 
Short  Line  R.  R.  for  the  constructiorif  i 
cutoff  from  Ballard,  L'tah,  east  to  .nr 
LItah.  The  cutoff  will  be  8  miles  long  a  d,,. 
grading  work  will  be  very  light. 

Virginia. 

The  Virginia-Carolina  Ry.,  Wilton  E.&. 
gea,   President,   Abingdon,   Va.,  is  unde- 
to    be    preparing    to    have    construction 
started  shortly  on  the  extension  of  thi 
from    its    present    southeastern    termin 
Konnarock,   Washington   County,  Virgii 
Wilkesboro,   N.  C.     Several  months  agort- 
liminary     surveys     were     made    througltli» 
mountains    across    the    counties    of    Gr 
and    Washington,    in    Virginia,   and  Asi 
North   Carolina.     W.   P.  Early  of  Lexii.j,; 
Ky.,  has  been  appointed  chief  engineer  dht 
road  and  will  be  in  charge  of  the  construe 

Washington. 

®Flagg  &  Standifer   Co.,   Marshall,  V,h. 
have    finished    their    grading   contract  oiiw- 
O.  W.  R.  &  N.  and  now  have  the  conlr. 
lay  the  track  and  ballast  same  from  .'^i 
to   .^yer,  a  distance  of   103  miles.     The>  i 
use  about  150  men  with  the  tracklaying  iw, 
besides  a  large  force  ballasting. 

Engineers  of  the  Canadian  Pacific  Ry.  k 
about  completed  preliminary  surveys  m 
Trail,  B.  C,  to  Metaline,  where  a  connein 
will  be  made  w-ith  the  Idaho  &  Washinn 
Northern  R.  R.  It  is  reported  that  a  |d 
grade,  involving,  however,  some  heavy  k 
and  tunnel  work,  has  been  found.  The  « 
strikes  the  Pend  Oreille  River  at  Wanetaid 
continues  along  the  north  and  east  banto 
Metaline.  It  is  also  reported  that  cross c- 
tion  work  will  be  started  as  soon  as  the  :- 
liminary  survey  is  completed. 

The  council  of  Yakima  City,  a  place  it 
miles  south  of  North  Yakima,  has  been  a  d 
by  the  Commercial  Club  of  that  communito 
submit  to  a  vote  the  question  of  a  $3,5W'  '  ' 
issue  to  obtain  that  sum  to  be  used  as  ;i 
for  the  encouragement  of  the  buildiny  . 
electric  line  between  that  town  and  hit 
Yakima, 

It  is  reported  that  the  Chicago,  Milwai: 
&  Puget  Sound  Ry.  will  expend  approxiraaf 
$800,000  in  improvements  in  Seattle,  W  . 
The  work  contemplated  provides  for  wr 
frontage  and  docks,  sidetracks,  terminals  I 
buildings. 

Wisconsin. 

The  Chicago,  St.  Paul,  Minneapolis  &  Oi- 
ha    R.    R..    it   is   announced,   will   construe 
double   track    from    Eau    Claire.   Wis.,  to 
head  of  the  lakes.     .\.  W.  Trenholm.  St.  P.' 
Minn.,  is  General  Manager. 


ROADS.     STREETS     AND     PAVEMENTS 


^Bids   wi 


Alabama. 

be  received  until 


p.   m..  June 


24,  by  Washington  County  Court,  Chatom, 
Ala.,  for  grading,  draining  and  surfacing  with 
tojis   nil,   apprn\imatel\'    S   miles   of     state    aid 


road  estimated  to  cost  $8,000.     W.  S.  Kell 
Montgomery,    Ala,,   is    State   Highway  En 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,  Idaho. 

!e  City  Council  of  Idalio  Falls,  Ida.,  1ki> 
[cted  the  city  engineer  to  prepare  esti- 
1  and  plans  for  the  paving  of  a  numhtr 
reets,  and  also  instructed  the  city  attor- 
Jo  draw  up  the  necessary  ordinances  for 
rtime.  The  streets  to  be  paved  are :  Hagle 
J,  St. ;  Bridge,  Broadway  from  the  end 
liacadani  to  bridge;  Capital  Ave.,  from 
chvay  to  G ;  Shoup  .\ve.,  from  railroad  to 
•iJway,  and  from  C  to  G;  Cottage  .Ave.. 
y  Bridge  to  G;  the  alley  between  Rroad- 
ijind  .\:the  alley  between  .\  and  B;  B  St.. 
1  en  Capital  and  Cottage ;  C  St.,  between 
i|al  and  Cottage,  and  G  St.,  between  Cap- 
ind  Cottage. 
I  Illinois. 

^lids  will  be  received  until  June  2o,  by 
linissioners  of  Highways  of  the  town  of 
■n  in  the  Village  of  Maiden.  111.,  at  the 
i  of  Town  Clerk,  for  the  making  of 
i\  roads:  grading,  draining,  grading  of 
3  to  be  40  ft.:  gravel  8  ft.  in  width  In  ins. 
liter.  8  ins.  at  outer  edge :  roads  to  be 
n  rly  drained.  All  drain  pipes  and  cul- 
t  urnished  by  the  township.  Gravel  roads 
built  8  ft.  from  center  and  side  road 
1  ructed    as    may   be   decided    by    commis- 

1(5. 

^:ids   will   be   received   until    7 :30    p.    m.. 

I  -.M,  at  the  Village  Hall,  Winnetka,  111., 
rie  paving  of  Spruce  and  Cedar  Sts.    Tht 

II  will  include  the  following  approximate 
3  ities :  t>,-0('  sq.  yds.  of  paving  with  (>-in. 
fiete  base,  2-in.  asphalt  top;  (i.UO  ft.  of 
^ete  curb  and  gutter:  3,700  cu.  yds.  of  ex- 
i-ion;  •2,(!20  ft.  of  4-in.  drain  tile;  1,930  ft. 

n,  drain  tile ;  ItJ  catch  basins.  Windes  & 
ih,  59S  Birch  St.,  Winnetka,  111.,  and  112 

1  Salle  St.,  Chicago.  III.,  are  Engineers. 
!he  Board  of  Local  Improvements  of 
I  a,  III.,  has  awarded  the  contract  for  the 
,  facing  of   Ravine   Ave.,    from   Knoxville 

isconsin,  to  John  W.  Bushnell.  The  cost 
le  stretch  from  Knoxville  to  Indiana  is 
Si,  while  that  from  Indiana  to  Wisconsin 
5-ost  $1,872. 

!he  Board  of  Local  Improvements  of 
[  Istock,  111.,  has  awarded  the  contract  for 
■>hing  the  labor  and  material  for  the  con- 
I  ion  of  14,837  sq.  yds.  of  vitrified  brick 
liient  on  Portland  cement  concrete  foun- 
31  to  Logan  &  Giertz,  of  Elgin,  111.  The 
I  also  includes  2,660  lin.  ft.  of  concrete 
iig  and  1,321  ft.  of  storm  water  sewer 
]  ction.  Bids  were  opened  May  20. 
!3gan  &  Giertz.  of  Elgin,  111.,  have  been 
;led  the  contract  for  the  paving  of  South 
I  St.,  in  front  of  the  grounds  of  the  Elgin 
t  Hospital,  bv  the  State  .Administration 
jl.  Springfield',  at  $35,000.     Brick  will  be 

!he  Board  fif  Local  Improvements  of  Mo- 
i.W.,  has  awarded  the  contract  for  the  pav- 
jf  .5.5th  St ,  from  Fourth  .\ve..  to  the  rail- 
to  the  .Abrahams.  Porter  &  Co.,  $3,970. 
I  reported  the  same  company  secured  the 
hct  from  the  East  Molinc  Board  for 
I'iection  of  the  road  at  $5,000. 
!he  Vermillion  County  Commissioners, 
^ille,  111.,  have  awarded  the  contract  for 
laving  of  the  Georgetown  road,  from  the 
iish  Overhead  Bridge  at  the  edge  of  the 
pf  Danville  to  the  corporation  limits  of 
lum,  to  Hoffman,  Townsend  &  Co.,  of 
-Tarmel,  111.,  at  $62,300.  The  road  is  to 
j'  brick  and  concrete,  12  ft.  wide,  with 
I  curb.  Other  bidders  were :  George  W. 
i.man,  Danville,  $64,000:  Rov  L.  Wil- 
li, Mt.  Carmel,  $68,000;  J.  D.  Lain,  Bloom- 
jn,  $69,000:  J.  C.  Poll,  Danville.  $69,717, 
;H.  C.  Finley,  Hoopeston,  $72,540. 
She  city  of  Springfield.  111.,  has  let  con- 
j.  for  the  paving  of  three  streets,  as  fol- 
i   llth  St..  from  North  Grand  to  Ridgely 

-Xelch  &  Son,  Springfield,  $1.75  per  sq. 
|ind  $.-55  per  ft.  for  curbing:  College  St.. 
i;  Allen   St.,  to   South  Grand   .Ave.— R.   F. 

,  Springfield :  Lawrence  .Ave.,  from  Sev- 

to  Eighth  Sts.— R.  F.  Egan. 

he   following   contracts    for   constructing 

nents  have  been   awarded   by  the  Board 


of  Local  Imprmeinents,  Chicago,  111.,  Ed,  J. 
(ilaskin,  Secretarv  :  Catalpa  .Ave.,  3,280  sq, 
yds.  asphaltic  macadam ;  total  bid,  $5,962,  Cen- 
tral Paving  Co.,  170  W.  Washington  St.  Cos- 
tello  .\ve.,  l,87o  sq.  yds.  asphalt:  R.  F.  Con- 
w;iy  Co..  $5,i;82.  51st  -Ave.,  4,.5.50  sq.  yds. 
asphalt.  $12,607;  Standard  Paving  Co.,  9  S. 
La  Salle  St.  Hollywood  .Ave.,  540  sq.  yds. 
asphalt:  total,  $1,742:  .American  .Asphalt  Pav- 
ing Co.,  |:!:i  W.  Washington  St.  Irving  Park 
Boul.,  4.iil!l  sq.  yds.  brick;  total,  $13,.530; 
Central  Pa\ing  Co.  Lake  View  .Ave.,  4,800 
sq.  yds.  asphalt,  $12,703;  Parker  Washington 
Co..  yxi  W.  Washington  St.  .Maxwell  St.. 
4.200  s(|.  yds.  asphalt.  $11,238  total;  Parker 
Washington  Co.  !)!lth  St.,  2,300  sq.  yds., 
granite  top  Miac;nlani,  total  $4,177,  Calumet 
Coal  &  1  earning  Co.,  2926  K.  95th  St.  Rich- 
mond St.,  1,80(1  s(i.  yds.  asphalt,  total  $5,200; 
Standard  Paving  Co'.  Rockwell  St.,  3,510  sq, 
yds.,  asphalt,  total  $9,810;  .American  Asphalt 
Paving  Co.  23rd  PI.,  6.940  sq.  vds.  asphalt, 
total  $17,880;  R.  F.  Conway  Co.  77th  St.  Sys- 
tem, 24.000  sq.  vds.  asphaltic  macadam;  .A.  J. 
-McAllister,  1542  W,  Garfield  Blvd.  .56th  St., 
2,.5.50  sq.  yds.  crcosoted  wood  blocks,  total 
$9,482.  .Madison  .Ave.,  6.900  sq.  yds.  crco- 
soted wood  blocks,  total  $27,436 ;  Calumet 
Coal  &  Teaming  Co.  35th  St.,  15,590  sq.  yds. 
creosoted  wood  blocks,  $65,725;  Ready  &  Cal- 
lahan, 1.33  W.  Washington  St.  Washington 
.Ave.,  6,000  sq.  vds.  creosoted  wood  blocks, 
total  $21,120;  The  Ryan  Co.,  1006  Otis  Bldg, 
.AUev,  V^aii  Buren  St.,  etc.,  300  sq.  vds.  brick, 
$885;  John  .A.  .McGarry  Co.,  Secu'rity  Bldg. 
-AUev,  Belmont  .Ave.,  etc.,  970  sq.  vds.,  brick, 
total'  $2,574;  Jno.  A,  McGarrv  &  Co.  Allev, 
State  St.,  etc.,  500  sq.  yds.  brick,  total  $1,369; 
Central  Paving  Co.  Alley,  Michigan  Ave., 
etc.,  150  sq.  vds.  brick,  $2.45;  total,  $3,891; 
Jno.  .A.  McGarrv  &  Co.  .Allev,  Garfield  Blvd., 
etc.,  2,410  sq.  yds.  brick,  total  $5,818;  Jno.  .A. 
-McGarry  &  Co.  Alley,  Michigan  .Ave.,  etc., 
2,660  sq.  vds  brick,  total  $7,741;  John  .A,  Mc- 
Garrv &  'Co.  Allev,  Tavlor  St.,  etc.,  1,100  sq. 
yds.  brick,  total  $2,974;  John  .A_.  McGarry  & 
Co.  Allev,  Loomis  St.,  etc..  900  sq.  vds.  brick, 
total  $2,277;  John  A.  McGarry  & 'Co.  The 
work  includes  concrete,  combined  curb  and 
gutter,  sandstone  curbing,  combined  curb  and 
concrete  foundation,  earth  excavation,  grad- 
ing, sewer  construction,  adjustment,  etc.  Bids 
opened  May  22, 

The  Board  of  Local  Improvements  of 
Peoria,  111.,  has  instructed  City  Engineer  L, 
D.  Jeffries  to  prepare  estimates  for  the  ex- 
tension of  the  creosoted  wood  block  paving  on 
.Adams  St.,  down  six  blocks  farther  to  Cedar 
St. 

The  Board  of  Local  Improvement  of  Joliet, 
111.,  Wm.  S.  Welch.  Secretary,  has  been  peti- 
tioned by  the  property  owners  on  Oneida  St., 
between  Center  and  Broadway,  for  the  pav- 
ing of  that  section  of  the  street. 

The  City  Council  of  Kankakee,  111.,  has 
passed  a  resolution  providing  for  the  paving 
with  brick  of  West  Station  St.  and  West  Ave. 

The  City  Council  of  Centralia,  111.,  contem- 
plates asking  bids  within  a  short  time  for  the 
paving  of  approximately  14  blocks  of  streets. 
Specifications  have  been  prepared  by  City  En- 
gineer Lee  S.  Trainor.  The  w-ork  will  cost 
about  $40,000. 

The  Board  of  Local  Improvements  of  Ar- 
eola. 111.,  is  preparing  plans  for  the  paving  of 
West  Main  and  Pine  Streets.  The  former 
street  will  extend  from  the  west  limits  of  the 
present  pavement  to  Areola  -Ave.,  and  the 
latter  from  .Adams  to  the  end  of  the  street. 

The  Board  of  Local  Improvements  of 
Streator,  111.,  has  decided  to  pave  South  Park 
St.,  from  Spring  St.,  to  Center  St.,  to  a 
width  of  21  ft.,  and  to  use  concrete  gutter  and 
curb. 

The  Board  of  Local  Improvements  of  East 
Moline.  111.,  has  adopted  a  resolution  to  pave 
Second  .Ave.,  from  First  St.  to  Seventh  St., 
with  asphalt.  The  street  is  to  be  30  ft.  wide 
and  intersecting  crossings  25  ft.  The  esti- 
mated cost  is  $.36,430.  The  wearing  surface 
will  be  a  2-in.  mixture  of  asphaltic  cement, 
sand  and  carbonate  lime. 

Engineer  L.  Claude  James,  of  Mattoon,  111., 


ni.,  Ju 
Connii 


has  started  preliminary  work  for  the  pavn 
of  the  principal  streets  of  Oakland,  HI.  T 
following  streets  have  been  ordered  pave; 
.Main  St.,  from  the  extreme  west  end  to  t 
depot:  Oak  St.,  from  .Main  St.  to  the  Clov 
Leaf  Railroad:  Lincoln  St^  its  entire  lengt 
and  Pike  and  Walnut  Sts.,  from  Main  St. 
a  square  north. 

The  citizens  of  Beecher,  111.,  have  voted 
favor    of    the    proposition    to    construct    ha 
surface  roads. 

The  Clerk  of  Douglas  Township,  Effingha 
County,  111.,  has  made  public  notice  that 
special  election  will  be  held  June  19^  to  vc 
on  the  proposition  of  borrowing  $35,000  f 
the  improvement  of  the  roads.  Effingham 
the  county  seat. 

Indiana, 

4«Bids  will  be   received  until   1    p. 
28,  by   Decatur  and   Rush   Counties' 
sioners,    (ireensburg,    Ind.,    for    the   constri 
tion   of   a   gravel    road   on    line   between    sa 
counties.     L.   VV.   San<ls,   Greensburg,   Ind., 
.Auditor  of  l:)ecatur  County. 

•J*Bids  will  be  received  until  Noon,  Ju 
22,  by  Board  of  Lake  and  Porter  Countij 
Commissioners,  Crown  Point,  Ind.,  for  t 
construction  of  a  gravel  road  on  the  line  L 
twecn  the  counties.  C.  .A.  Johnson  is  La 
County  .Auditor,  Crown  Point,  Ind, 

•{•Bids  will  be  received  until  10  a.  m.,  Ji 
1,  by  Board  of  Vermillion  County  Comni 
sioners,  Newport,  Ind.,  for  the  grading,  gra 
eling  or  macadamizing  roads  in  Clinton,  Hig 
land  and  Helt  Townships.  H.  T.  Payne 
County   .Auditor. 

^Bids  will  be  received  until  2  p.  m.,  July 
by   Board  of   Newton  County  Commissione 
Kentland,  Ind.,   for  the  construction  of  a  m 
cadam    road    in    Iroquois    Township.      E, 
Bringham  is  County  Auditor. 

^Bids    will    be    received    until    July    1, 
Board    of    Jennings    County    Commissione 
Vernon,   Ind.,   for  the  construction  of   a  pi 
road  in  Vernon  Township.     M.  W.  Brogan 
County  -Auditor. 

4*Bids  will  be  received  until  10  a.  m.,  Ji 
1,  by  Board  of  Clark  County  Commissione 
Jeffersonville,    Ind.,    for    the    construction 
four  roads.     G.  W.  Stoner  is  County  Audit' 

^•Bids  will  be  received  until  10  a.  m.,  Ji 
1,  by  Board  of  Tipton  County  Commissione 
Tipton,    Ind.,    for    the    construction    of    thi 
gravel    roads    in    Liberty     Township.      J. 
Tranbarger  is  County  .Auditor. 

4»Bids   will  be  received   until  2  p.  m.,  Ji 
1,  by  Board  of  Dubois  County  Commissione 
Jasper,    Ind.,    for   the   construction    of   gra' 
roads  in   Patoka  and  Cass  Townships.     J. 
Seng  is  County  -Auditor. 

^Bids  will  be  received  until  July  1,  by  Co 
missioners  of  Ripley  County,  Versailles,  In 
for   the   construction  of  a  macadam   road 
Brown  Township.  J.  Fraficis  Lochard  is  Cot: 
ty  .Auditor. 

•|«Bids  will  be  received  until  2  p.  m.,  Jt 
I.  by  Board  of  Blackford  County,  Hartfo 
City,  Ind.,  for  the  construction  of  Water 
road,  Hartford  City.  Road  to  be  construct 
of  concrete,  cement  combination  curb  a 
gutter  and  cement  sidewalks.  J.  Cronin,  J 
is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Ji 
1.  by  Board  of  Martin  County  Commissione 
Shoals.   Ind.,   for  the  constuction  of  five  n 
cadamized   roads    in    Perry   Township.     J. 
Morris  is  County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Ji 
1,  by  Board  of  Hendricks  County  Comm 
sioners,  Danville,  Ind.,  for  the  constructi 
of  roads  in  Brown,  Union  and  Middle  Tow 
ships.    L.  W.  Borders  is  County  Auditor. 

•{•Bids  will  be  received  until   1  p.  m.,  Jt 

1,  by  Board  of  Martin  County  Commissione 
Shoals,  Ind.,  for  the  construction  of  eig 
macadamized  roads  in  Halbert  Township  a 
one  in  Center  Township.  J.  T.  Morris 
County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Ji 

2,  by  Board  of  JefTerson  County  Commissic 
ers,    Madison,    Ind.,    for    the    construction 
roads  in   Hanover  Tow-nship.     .A.  M.  Taff 
Countv  .Auditor. 


•{•indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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^Biils  will  be  received  until  2  p.  m.,  July 
-,  by  Buard  of  (irant  County  Commissioners, 
Marion.  ]nd.,  for  the  construction  of  six  stone 
roads  in  Washington  Township  and  one  in 
Franklin  Township.  E.  H.  Kimball  is  Grant 
County   Auditor. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
-.  by  Board  of  JefTerson  County  Commis- 
sioners, Madison,  Ind.,  for  the  construction  of 
roads  in  Madison  Township.  A.  M.  Taff  is 
County  Auditor. 

^Bids  will  be  received  until  1  p.  m.,  July  "2, 
by  Board  of  Jefferson  County  Commissioners, 
Madison.  Ind.,  for  the  construction  of  a  road 
in  Graham  Township.  A.  M.  Taff  is  County 
Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  July  2, 
by  Board  of  Boone  County  Commissioners, 
Lebanon,  Ind.,  for  the  construction  of  a  gravel 
road.     D.  M.  Clark  is  County  Auditor. 

•{•Bids  will  be  received  until  Noon,  July  2, 
by  Board  of  Lake  County  Commissioners, 
Crown  Point,  Ind.,  for  the  construction  of 
gravel  roads  in  Calumet  and  North  Town- 
ships.    C.  A.  Johnson  is  County  Auditor. 

^•Bids  will  be  received  until  2  p.  m.,  Jul}- 
2,  by  Board  of  Monroe  County  Commission- 
ers, Bloomington,  Ind.,  for  the  construction  of 
a  stone  road  in  Perry  Township.  Horace 
Blakely  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
2,  by  Board  of  Huntington  County  Commis- 
sioners, Huntington,  Ind.,  for  the  construction 
of  a  highway  in  Huntington  Township.  Har- 
old Guthrie  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m..  July 
2,  by  Board  of  Huntington  County  Commis- 
sioners, Huntington,  Ind.,  for  the  construc- 
tion of  a  stone  road  on  line  between  Hunting- 
ton and  Lancaster  and  Union  and  Rock  Creek 
Townships.  Harold  Guthrie  is  County 
Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
2,  by  Board  of  Rush  County  Commissioners, 
Rushville,  Ind.,  for  the  construction  of  a  ma- 
cadam road  on  line  between  Ripley  and  Posey 
Townships.  Jesse  M.  Stone  is  County 
Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
2,  by  Board  of  Porter  County  Commissioners, 
Valparaiso,  Ind.,  for  the  construction  of  gravel 
roads  in  Morgan  and  Westchester  Counties.  C. 
A.  Blachly  is  County  .Auditor. 

^•Bids  will  be  received  until  10  a.  m.,  July 
2,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  a 
gravel  road  in  Washington  township.  J.  E. 
Wallace  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  July 

2,  Board  of  Howard  County  Commissioners, 
Kokomo,  Ind.,  for  the  construction  of  two 
.gravel  roads  on  the  line  between  Taylor  and 
Howard  Townships.  A.  B.  Easterling  is  Coun- 
ty Auditor. 

^Bids  will  be  received  until  July  3,  by 
Board  of  Harrison  County  Commissioners, 
Corydon,  Ind.,  for  the  construction  of  a  gravel 
road  in  Harrison  Township.  William  Taylor 
is   County   Auditor. 

^Bids  will  be  received  until  2  p.  m..  July 
■i,  by  Board  of  Harrison  County  Commis- 
sioners Corydon,  Ind.,  for  the  construction  of 
a  gravel  road  in  Heth  Township.  William 
Taylor  is  County  Auditor. 

^Bids  will  be  received  until  11  a.  m..  July 
•'.!,  by  Board  of  Putnam  County  Commission- 
ers, Greencastle,  Ind.,  for  the  construction  of 
macadamized  roads  in  Greencastle,  Washing- 
ton and  Jackson  Townships.  C.  L.  Airhart  is 
County  .Auditor. 

^Bids  will  be  received  until  11  a.  m.,  July 

3,  by  Board  of  Randolph  County  Commis- 
sioners, Winchester,  Ind.,  for  the  construction 
of  highways  in  Washington,  Greensfork,  Net- 
tle Creek,  Stoney  Creek.  Wayne  and  Jackson 
Townships,  eight  roads  in  all.  H.  F.  Wood  is 
County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  July 
8,  by  Board  of  St.  Joseph  County  Commis- 
sioners, South  Bend,  Ind.,  for  the  construc- 
tion of  a  macadamized  road  between  Penn 
and  Center  Townships.  Clarence  .Sedwick  is 
County  -\uditor. 


•{•Bids  will  be  received  until  In  a.  m.,  June 

24,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  paving  of  alleys.  The  specifica- 
tions include  cement,  asphalt,  Westrumite  and 
brick. 

•{•Bids  will  be  received  until  10  a.  ni.,  June 

25,  by  Board  of  Public  Works,  South  Bend, 
Ind.,  for  the  construction  of  macadam  pave- 
ment on  Wakewa  Ave.,  from  Michigan  .St.  to 
Lafayette  St.     A.  I.  Perley  is  Clerk. 

•{•Bids  w-ill  be  received  until  11  a.  m.,  July 
8,  by  Commissioners  of  Benton  and  Newton 
County  Commissioners,  at  Fowler,  Ind.,  for 
the  construction  of  the  ^latthew  Moran  free 
stone  road.  7,900  ft.  long  and  estimated  to  cost 
$0,150.  Samuel  Shipman,  Fowler,  Ind.,  is 
Auditor  of   Benton  County. 

^Bids  will  be  received  until  noon,  July  2, 
by  Board  of  Dearborn  County  Commissioners, 
Lawrenceluirg,  Ind.,  for  the  construction  of 
the  G.  W.  Sawdon  et  al.  road  in  Washington 
Township,  including  grading,  draining  and 
paving  the  roadway  with  crushed  rock ;  also 
for  the  Frank  Licking,  et  al.  road  in  Caesar 
Creek  Township,  including  grading,  draining 
and  paving  with  crushed  stone  wearing  sur- 
face.    William   S.   Fagaly  is   County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  July 
2,  by  Commissioners  of  Montgomery  County, 
Crawfordsville,  Ind.,  for  the  construction  of 
the  following  roads :  J.  W.  LaFollette,  et  al. 
road,  F'ranklin  Township;  Romulus  Boyd  et 
al.  road,  in  Brown  Towmship ;  Benjamin 
Easly,  et  al,  road,  in  Union  Township ;  Dan- 
iel Remley  et  al.  road,  in  Union  Township ;  C). 
E.  Flanigan,  et  al.  road,  in  Union  Township; 
.■\lvah  Baker  road,  in  Clark  Township ;  D.  L. 
Murphy,  et  al.  road,  in  Coal  Creek  Township. 
B.  B.  Engle  is  County  Auditor. 

®The  County  Commissioners  at  Columbus. 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  the  Brockman  road,  at  the  east- 
ern terminus  of  Seventh  St.,  as  well  as  the 
Brockman  concrete  bridge  over  Haw  Creek 
to  J.  P.  Sohn,  of  Columbus,  at  $12,500.  The 
contract  for  the  Morrison  road  in  Ohio  Town- 
ship has  been  awarded  to  Andrew  Morrison, 
at  $3,050.  Fivecoats  &  Clark  will  improve 
the  Shrover  road  in  Jackson  Township  for 
$4,24(1. 

®The  Board  of  Public  Works  of  Logans- 
port,  Ind.,  has  awarded  the  contract  for  the 
paving  of  Burlington  Ave.  and  Fifth  St.,  to 
G.  H.  Palmer  &  Co.,  at  $34,212  and  $6,696,  re- 
spectively. 

®The  Grant  County  Commissioners,  Marion, 
Ind.,  have  awarded  the  followin.g  contracts  for 
road  work,  for  which  bids  were  opened  June 
4:  Hudson  Road,  Pleasant  Township — Knotts 
&  McTurnan,  $10,347;  Reed  Road,  Franklin 
Township — William  Yates,  $1,838;  Dubois 
Road,  Center  Township — John  W.  Slater, 
$10,4iMl;  Emerick  Road,  Center  Township — 
John  \V.  Slater,  $16,180 ;  Whitlock  Road,  Rich- 
land Township — Knotts  &  McTurnan.  $7,40.3, 
and  Pancoast  Road,  Jef?erson  Township — 
Miles  &  Shaffer,  $13,440. 

®The  Commissioners'  Court  of  Fountain 
County,  Covington,  Ind.,  has  awarded  the  fol- 
lowing contracts  for  road  work :  John  D. 
Trott  Highway  in  Shawnee  Township — E.  E. 
McKee,  $9,760 ;  Jatues  F'urr  Highway,  on  the 
line  between  Millcreek  and  Cain  Townships — • 
S.  S.  Van  Martin,  $8,635 ;  Manf  ord  Songer 
Highway  in  Van  Buren  Township — F.  -^. 
Gaugeby,  $7,800 ;  Carwile  Road,  leading  south 
from  Covington  to  the  Wabash  Towmship  line 
— contract  not  awarded ;  estimated  to  cost 
$22,000  to  $25,000. 

Plans  and  specifications  have  been  prepared 
by  City  Engineer  Ben  E.  Wise,  of  Goshen, 
Ind.,  for  the  paving  of  alleys  with  concrete. 
The  specifications  include  cement,  asphalt, 
Westrumite  and  brick. 

The   City  Council   of  Gary,  Ind..  has  given 
the  County  Commissioners  permission  to  build 
live  new  roads  within  the  city  limits. 
Iowa. 

^Bids  will  be  received  until  6  p.  m.,  June 
20,  by  City  Clerk,  Albia,  la.,  for  the  construc- 
tion of  10,800  sq.  yds.  of  brick  block  pave- 
ment and  8.000  yds.  of  curb  and  gutter.  Hall 
S:  Adams.  Centerville.  la.,  are  Engineers. 


•{•Bids  will  be  received  until  about  jji  v 
Glenwood,   Ja.,    for   the   resurfacing  oIha 
li.OOO  sq.  yds.  of  pavement  with  vitrifieiri' 
and   the   construction    of   appro.ximatelf.S 
lin.  ft.  of  combined  concrete  curb  andht't 
Plans  and  specifications  will  be  on  file   a 
office  of  H.  H.  Dean,  City  Engineer  of  t 
office  of  the  City  Clerk.  '      ' "' 

®The  Des  Moines  Asphalt  Paving  C  has 
been  awarded  the  contract  by  the  City  (L.m 
of  Des  Moines,  la.,  for  the  paving  of  Lj 
land  Ave.,  from  3Ist  to  33rd  St.,  andK 
44th  St.,  from  Chamberlain  .\ve.,  to  KiLan 
Blvd.,  with  asphalt.  The  company's  1,  („, 
the  first  job  was  $1,628  per  sq.  ft.,  aniklffi 
for  44th  St.  The  Lytton-Reinking  CoiLc. 
tion  Co^  secured  the  contract  for  the  cK 


of  the  Countrv  Club  Blvd.  and  Schriveikv» 
at  $.32  a  lin.  ft.  T  ^'^ 

©Following  bids  were  received  at  (ttn- 
field.  la..  June  11 :  Iowa  Engineering  Co.'lin. 
ton,  la..  Engineers,  for  constructing  pavetni- 
(1)  standing  for  bid  of  D.  W.  Wright  Co 
Bedford,  la.;  (2)  J.  S.  McLaughlin  SSo^' 
Red  Oak,  la.,  and  (3)  Beebe  Bros.,  Oiln 
Nebr: 

Brick    Pavement. 


Excess  grading. 
Combined    curb 

lin.    ft 

Curb.  400  lin.  ft 

Paving,  12.800  sci.  vd 
Castings,  110,000  11)S 
False  curb,  TOO  f  t .  . . 


.■57,000  cu.  yds 

and    gutter,    7.5.1100 


(21 
$0.0.3 

.ss 

.40 

2.00 

.03 

.15 


Totals 


$34.88.)  : 

c'uncrete  Paving. 

(!)•  (2) 
Excess    grading,    37,000    cu. 

yds $0.32  $0.35  5  ii 

Curb,  77.000  lin.  ft 25  .39    1 

Paving,  14,860  sq.   yds 1.24  1.27    9 

Castings,  110,000  lbs 02^  ,03 

Gutter  curb,  700  lin.   ft 16  .15 


$26.65:; 


Totals    $24,' 

'Awarded   contract. 

Kansas. 

^Bids  will  be  received  until  June  22,  1 
L.    Miller.    City    Clerk,    EUinwood,   Kan,, 
the  oiling  of   Arndt   St.  between  Topek: 
Colorado  .Ave.,  and  100  ft.  on  Ellinvvooil 
east  from  .'\rndt  St. 

Kentucky. 

The  City  Commissioners  of  Newport,  . 
have  decided  to  improve  the  following  str( ; 
Linden  Ave.,  from  Fourth  to  Ohio  Al ; 
Fourth  from  Monmouth  to  Overton ;  Oven 
St.  from  Third  to  Sixth;  Third  from  Col- 
bia  to  Central ;  Central  Ave.,  from  Thino 
Fifth;  Fifth  St.,  from  Columbia  to  Cent; 
Brighton  from  Fourth  to  Twelfth;  Tenth,, 
from  Monmouth  to  Columbia.  All  impn  • 
ments  will  be  made  with  vitrified  brick. 

Louisiana. 

Police    Jury    6t   Jefferson    Parish,   Gre , 
La.,   has   created   two   road   districts,  and  • 
thority  was  given  for  the  calling  of  an  e- 
tion  July   16,  at  which  time  property  hoki 
in  the  Fourth  and  Fifth  Wards,  from  Har- 
to  Waggaman,  will  vote  5  mills  tax  for  4" 
to  building  modern  roadways,  covering 
tance  of  20  miles.     It  is  estimated  that  u 
require    about    $125,000    to    do   the   work, 
bond   issue,  guaranteed  by  the  taxes,  will 
gotten   out,   and   the   work  will  commence 
soon  as  possible. 

Maine. 

^•Bids  will  be  received  until  2  p,  m.,  J' 
24,  by  P.  L.  Hardison,  State  Commissioner 
Highways,  .\ugusta.  Me.,  for  building  a  s 
tion  of  State  Road,  about  13,300  ft.  in  leng 
on  the  designated  trunk  line  in  the  town 
Wells,  .\lternate  bids  will  be  received  I 
the  construction  of  concrete,  bituminous  n 
cadam,  water-bound  macadam  with  a  surf; 
treatment  of  bituminous  material  and  grav 
Specifications  and  blank  forms  of  propoi 
will  be  furnished  upon  application  .and  a  t 
set  of  plans  may  be  seen  at  the  office  0*  t 
State  Highway  Commissioner,  Augusta,  M 
and  at  the  .Mousam  House.  Kennebunk,  .Me. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


I'A  mi 


ENGINEERING  &  CONTRACTING 


Maryland. 

oard  of  .\uarils  oi  Haltiiiiore,  Md..  lias 
lied  the  contract  for  paviii};  over  tliu 
nay  from  Bath  to  Baltimore  St..  to  the 
1.  Andrews  Paving  Co..  at  $74,000,  thi- 
;t  bid.  I  he  next  low  bidder  was  the 
ingliani  Paving  &  Con.struction  Co..  of 
delphia,  which  bid  $81,l).jO.  The  con- 
call.s  for  Belgian  Block  paving. 
Is  have  been  received  bv  the  Street  Coni- 
on  of  Easton,  Md.,  for  the  construction 
ew  permanent  streets  of  vitrified  brick, 
lithic.  asphalt,  bitinninous  macadam  or 
surfacing.  Between  three  and  four  miles 

0  be  paved  at  a  cost  of  between  $8-">,O0o 
^'Ml.OdO.      Firms    submitting   bids    on   the 

are  as  follows ;  Kldcr  Paving  &  Con- 
tion  Co.,  and  the  Whiting,  Turner  Con- 
tion  Co.,  of  Baltimore;  J.  I'.  Shanley 
ig  &  Construction  Co..  and  Fields,  Barber 
iderwood  Paving  &  Construction  Co.,  of 
delphia ;  Kelley  &  McFccly  Construction 
:ind  Eugene  F.  Vega  Co.,  of  Camden.  X. 
lassam  Co..  of  Worcester,  Mass.,  and  the 

1  Engineering    &    Construction    Co..    of 
onie.   N.   J.     Clyde   Potts,   of   New   York 

is  Engineer. 

Massachusetts. 

e  State  Highway  Commission.  Arthur  W. 
I,  Chief  Engineer,  Boston,  Mass..  has  de- 
ned   the   allotments  of  new  highw-ay  to  be 
ructed   in    Western     Massachusetts     this 
as  follows:  Berkshire  County.  Cheshire — 
ming  at  the  northerlv  end  of  the  lOoJ  scc- 
of  State   Highway  and  extending  north- 
toward    Adams.      Laneslioro — Beginning 
le  southerly   end   of   the    l!)ll    section   of 
Highway  and  e.xtending  southerly  to  the 
:ield  line.     Lee — From  the  easterly  end  of 
'M)9  section  of  State  Highway  southeast- 
Sheffield — Beginning  at  the  Connecticut 
md  exrending  northerly  along  the  Under 
itain  Road.     Franklin  County.  Nortlilield, 
Beginning   at   the   southerly   end   of   the 
ng  state  Highway  in  Xorthfield  and  ex- 
ng  southerly  to  River  St..  thence  south- 
rly   along   River     St.,   in   the     towns   of 
ilield    and    Gill.      Xorthlield — Beginning 
:  northerly  part  of  town  and  extending  to 
'<ew  Hampshire  line.     Hampden  County. 
I    Springfield — Beginning    at    the    end    of 
:it  State  Highway  and  e.xtending  to  West- 
1  line.      Hampshire    County,    Granby — Be- 
Ug  at  end   of   the    KUl   section   of   State 
iivay  and  extending  easterly.     Northamp- 
I  From  the  Hatfield  line  southerly  to  junc- 
i)f  road  to  Hatfield  Center   (Laurel  Park 
J I  ;  also  from  Easthampton  line  northerly 
:  7,300  ft.  (Mt.  Tom  Road).     South  Had- 
••  Beginning  at  the  end  of   1900  section  oi 
1  Highway  and  extending  northerly  about 
!  liles.     Worcester  County.  Ashburnham— 
(ining  at  the  end  of  the   1911   section   of 
1    Highway    and   extending   southeasterly 
'<iv-lield — Beginning   near   the   easterly    end 
:c  1904  layout  at  East  Brookfield  and  ex- 
1  ig    northwesterly    to     Xorth     Brookfield 
it  Charlton — To  fill  gap  between  two  sec- 
»  of  State  Highway,  about  one  mile.  Ster- 
if  Beginning   at  the   end   of   the   1898  sec- 
ttif  State   Highway  and  extending  to  the 
t   Boylston   line.     Webster — Beginning  at 
e  jutheasterly   end  of  the   1908  section  of 
a'  Highway   and   extending    to    Connecti- 
t!ne.     Uxbridge — Beginning  at  the  Xorth- 
i('  line  and  extending  southerly  about  one- 
il  nile. 

Michigan. 
•    '    Board  of  Public  Works  of  Bay  City, 
iv,  has  awarded  the  contract  for  the  pav- 
g  f  Boutell   PI.,   to   Theodore   Gafney,   at 

<!  le  .\sphalt  Paving  Block  Co.,  of  Toledo. 

tieen  aw-arded  the  contract  by  the  Citv 

•  'f    Milan,    Mich.,    for    the    laying   of 

.  ..  block   paving  with   stone  curb,  at  ap- 

■onately  $21,000. 

F 'owing  bids  were  received  by  the  Board 

i'lic  Works,  of  Saginaw,  Mich:  Asphalt 

X.    Sager,    $1.49:     Cleveland    Trinidad 

i\,g  Co.,  $l..j.5:   S.   S.   Saxton,  $1.33;   Car- 

•nl-  &  Anderson,  $L48.     One  block  asphalt 


—  The  As|>hali  HU.ck  I'avmg  Co.,  $1.«'  on 
2-in.  blocks  and  $1.99  nn  JVfe-in.  blocks.  Brick 
—Z.  and  J.  LaL.vnde.  $1.11;  W.  X.  Sager, 
$1.47. 

Minnesota. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
--'  by  Super\isors  of  Bird  Island  Township, 
Bird  Island,  .Minn.,  for  grading  road  between 
Sections  Jn  and  21.     M.  Jungers  is  Chairman. 

®rhe  Village  Council  of  Hibbing.  Minn., 
has  awarded  the  contract  for  the  paving  ol 
Secoiul  and  Ihird  .\ves.  and  Pine.  Center  and 
Cedar  Sts.,  with  3V2-in.  wood  blocks,  to  Coons 
&  Butler,  of  Hibbing,  at  $2.77  per  sq.  yd.  The 
ap|.roximale     cost     of     the     entire     work     is 

$|."lO,OIHl. 

Mississippi. 
The  Board  of  .Supervisors  of  Hinds  County, 
Miss.,  in  session  at  Jackson,  passed  an  order 
declaring  its  purpose  to  float  a  bond  in  the 
sum  of  $100,000  for  a  continuance  of  the  good 
roads  construction  work  in  the  First  ami  I'ifth 
District. 

Missouri. 
The  voters  of  the  proposed  L;imonte  Eight- 
mile  Road  District.  Pettis  County,  Mo.,  have 
voted  in  favor  of  the  improvement  and  bonds 
will  be  issued  to  build  rock  roads,  one  of 
which  will  come  west  to  the  Johnson  County 
line  as  a  continu.ition  of  the  Sedalia  Road. 

Plans  for  a  roadwav  40  ft.  wide  from 
Holmes  St.  to  McGee,  south  of  the  Belt  Line 
tracks  have  been  submitted  to  the  Board  of 
Public  Works  of  Kansas  City,  Mo.,  by  City 
luigineer  L.  R.  ,\sh.  The  estimated  cost  is 
$1.5,000. 

New  York. 
The  H.  P.  Burgard  Co.,  of  Buffalo,  N.  Y., 
at  $-5L526,  submitted  the  lowest  bid  to  the 
City  Council  of  Lockport,  X'.  Y.,  for  the  pav- 
ing of  Locust  St.,  with  asphalt  and  brick.  The 
unit  price  is  $2.20  per  sq.  yd.  Other  bidders 
were:  Barber  .Asphalt  Co.,  $.51,932,  and  the 
Union   Paving  Co.,  $-58,351. 

The  City  Council  of  Dunkirk,  N.  Y.,  has  re- 
jected all  bids  for  paving  upper  Deer  St.,  and 
decided  to  do  the  work  itself.  Concrete  pav- 
ing will  be  laid. 

Ohio. 
•J«Bids  will  be  received  until  noon.  June  28, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  improvement  of 
Clcves  Road  from  Cooper  .Ave.  to  Stone 
Bridge  Hollow  in  .Miami  Township.  A  bond 
for  $1,000  must  be  filed  with  each  bid.  .\lbert 
Reinhardt  is  Clerk. 

•J«Bids  will  be  received  until  noon,  July  12, 
by  Board  of  Hamilton  County  Commissioners, 
Albert  Reinhardt.  Clerk.  Cincinnati,  O.,  for 
the  oiling,  under  Specifications  No.  3-58,  of 
Cleves  and  Miamitown  Road  from  Cleves  and 
Valley  Junction  Road  to  Harrison  Pike  at 
Miamitown,  Whitewater  Township.  .A  bond 
for  $500  must  be  riled  with  each  bid. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Washington  County,  at 
Marietta,  Ohio,  until  1  p.  m.,  June  2-5.  1912. 
for  grading  and  paving  with  a  bituminated 
concrete,  the  Xew  .\latamora  Road.  State 
Highwav  "E"  pet.  Xo.  4(i4  in  Grandview 
Township,  said  County.  Length,  -5,280  ft.,  or 
1  mile.  Width  of  pavement,  Iti  ft.  Esti- 
mated cost  of  construction.  $12,209.  .Alterna- 
tive bids  will  also  be  considered  for  grading 
and  paving  with  brick  for  medium  traffic  the 
above  road.  Estimated  cost  of  construction, 
$10,727.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Sept.  15,  1912.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  Countv  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 


>eciioii  Xo.  2  l-:ilsworth  Center  Easterly  Roa 
State  Highway  C."  pet.  No.  341  in  Ellswort 
lownship,  said  County.  Length,  ii.802.5  ft 
ur  1.29  mile.  Width  of  pavement,  14  ft.  Es 
timated  cost  of  construction,  $12.l)0(i.  .\  dral 
or  certified  check  for  $300  shall  be  deposite 
with  each  bid.  The  successful  bidder  will  b 
required  to  give  bond  for  an  amount  equal  t 
the  contract  price.  Date  set  for  coniplctioi 
Sept.  15.  1912.  Plans  and  specifications  are  o 
file  in  the  office  of  the  County  Commissior 
ers  and  the  State  Highway  Department.  Tli 
State  Highway  Commissioner  reserves  tli 
right  to  reject  any  and  all  bids.  James  I 
.Marker,  Columbus,  C,  is  State  Highway  Con 
missioner. 

^.Bids  will  be  received  at  the  office  of  tl 
Commissioners  of  Richland  County,  at  Man 
field,  O.,  until  noon.  June  25,  1912.  for  grac 
ing  and  paving  with  a  waterbound  macada 
Sec.  Xo.  2  Leesville  Road  State  Highway  T 
pet.  No  -387  in  Sandusky  Township,  sa 
Countv.  Length,  10,800  ft.,  or  2.o4  miles.  Widi 
of  pavement,  12  ft.  Estimated  cost  of  coi 
struction,  $12,419.  .-\  draft  or  certified  chei 
for  $:?oO  shall  be  deposited  with  each  bi 
The  successful  bidder  will  be  required  to  gi' 
bond  for  an  amount  equal  to  the  contract  prit 
Date  set  for  completion.  Sept.  1-5,  1912.  Pla: 
and  specifications  are  on  file  in  the  office  • 
the  County  Commissioners  and  the  State  Hig 
wav  Department.  The  State  Highway  Coi 
missioner  reserves  the  right  to  reject  any  ai 
all  bids.  James  R.  Marker,  Columbus,  O., 
State  Highway  Commissioner. 

•{•Bids  will  be  received  at  the  office  of  t 
Commissioner  of  Cuyahoga  County,  at  Cley 
land,  O..  until  noon,  June  27,  1912.  for  gradi: 
and  paving  with  brick  for  medium  traffic  t 
No.  2  Fisher  Road  State  Highway  -C"  p 
No.  373  in  Bedford  Township,  sai<l  Coun 
Length,  2,7.59  ft.,  or  0.52  mile.  Width 
pavement,  14  ft.  Estimated  cost  of  constri 
tion,  $14„300.  .A  draft  or  certified  check  f 
$300  shall  be  deposited  with  each  bid.  T 
successful  bidder  will  be  required  to  give  bo 
for  an  amount  equal  to  the  contract  pri 
Date  set  for  completion,  Sept.  15,  1912.  Pla 
and  specifications  are  on  file  in  the  office 
the  County  Commissioners  and  the  State  Hig 
way  Department.  The  State  Highway  Co 
missioner  reserves  the  light  to  reject  any  a 
all  bids.  James  R.  M;irker,  Columbus,  O., 
State    Highway    Commissioner. 

•{•Bids  will  be  received  at  the  office  of  t 
Commissioners  of  Lorain  County,  at  Elyi 
O.,  until  10  a.  m..  June  28,  1912,  for  gradi 
and  paving  with  a  bituminous  treated  wat 
bound  macadam  the  Brownhelm  .Amherst  Re 
State  Highway  ''B"  pet.  No.  437  in  Brov 
helm  and  .■\mherst  Townships,  said  Cour 
Length,  4,750  ft.,  or  0.90  mile.  Width  of  pa 
ment,  12  ft.  Estimated  cost  of  constructi 
$(;,1^5.  A  draft  or  certified  check  for  $: 
shall  be  deposited  with  each  bid.  The  siicce 
ful  bidder  will  be  required  to  give  bond 
an  amount  equal  to  the  contract  price.  D 
set  for  completion,  Sept.  1-5.  1912.  Plans  : 
specifications  are  on  file  in  the  office  of 
County  Commissioners  and  the  State  Highv 
Department.  The  State  Highway  Coniii 
sioner  reserves  the  right  to  reject  any  and 
bids.  James  R.  Marker,  Columbus,  O..  is  St 
Highway   Commissioner. 

•t»Dids  will  be  received  at  the  office  of 
Commissioners      of      Mahoning      County. 
Youngstown,    O.,    until    noon.    June    26,    1! 
for  grading  and  paving  with  brick  for  medi 
traffic  the  Youngstow-n-Stnitliers    Road    Si 
Highway  "H"'  pet.  No.  493  in  Coitsville  To' 
ship,  said  County.     Length,  (i.177.2  ft.,  or 
mile.     Width  of  pavement,  21  and  23  ft.    E 
mated  cost  of  construction,  $20,377.     .\  di 
or  certified  check   for  $300  shall  be  depos 
with  each  bid.     The  successful  bidder  will 
required  to  give  bond  for  an  amount  equa 
the   contract  price.     Date  set   for  complet 
Sept.    15.    1912.      Plans   and    specifications 


and  all  bids.    James  R.  Marker,  Columbus,  O.,       on   file   in   the  office  of   the   County   Conn 
is  State  Highwav  Commissioner.  '  '     '      "  "■  >  ^^ 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Mahoning  County,  at 
Y'oungstown,  O.,  until  noon,  June  26,  for  grad- 
ing and  paving  with  a  waterbound  macadam 


sioners  and  the  State  Highway  Departm 
The  .State  Highw-ay  Commissioner  resei 
the  right  to  reject  any  and  all  bids.  Ja 
R.  Marker,  Columbus,  O.,  is  State  High 
Commissioner. 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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The  Trustees  of  K'cirualk  and  Bronson 
Towiisliips,  Huron  County,  O.,  liave  received 
the  following  bids  for  road  improvements: 
Old  State  road,  beginning  at  the  end  of  the 
present  pike  and  extending  south  to  the  cen- 
ter of  Bronson,  a  distance  of  T.L'iJO  ft.,  Modern 
Construction  Co.,  Fremont,  macadam,  $it,0!t!l ; 
concrete.  $!l,4!l<l :  Horn  &  Miller,  Bellevue, 
macadam,  $8,484;  L.  P.  Battefeld.  Bucvrus, 
macadam.  $i),!10n :  C.  F.  Grinnell,  Norwalk. 
macadam,  $<8,411.  Fairlield  road,  from  town 
line  south  to  Mead  bridge.  Modern  Construc- 
tion Co.,  macadam,  S2.70(.i ;  concrete.  $"J.yi.lT.6-"]. 
Fairlield  road  from  brick  school  house  to  south 
line  of  Norwalk  Township,  a  distance  of  040 
ft.,  Modern  Construction  Co.,  concrete,  $008. 
Tovvnsend  road  from  east  end  of  stone  road 
to  township  line,  distance  of  H4  miles,  L.  P. 
Battefeld,  concrete,  $-5,175 ;  Modern  Construc- 
tion Co.,  macadam,  $3,645 :  concrete,  $4,770. 

The  City  Council  of  Carey,  O.,  has  passed 
a  resolution  providing  for  the  iiaving  of  \'ance 
St.  Consulting  Engineers  Smith  &  Boulay  of 
Toledo.  O.  have  been  retained  to  prepare 
plans. 

Oregon. 

®The  City  Council  of  Portland,  Ore.,  has 
awarded  the  contract  for  the  paving  of  East 
Morrison  St.,  between  East  Seventh  and  East 
Ninth,  to  the  Barber  .\sphalt  Paving  Co.,  at 
$7.04:i. 

®The  Warren  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Coimcil  of 
Tillamook,  Ore.,  for  the  construction  of  3% 
miles  of  paving  in  the  business  district  to  a 
width  of  .30  ft.,  and  in  the  residence  section 
to  a  width  of  2-i  ft.  Bitulithic  will  be  used. 
The  contract  price  is  $137,857, 

The  City  Council  of  Roseburg.  Ore.,  has 
adopted  the  plans  and  specifications  for  the 
paving  of  Pine  St.,  between  Floed  ,'md  Burk 
Sts.,  with  asphalt,  at  an  estimated  cost  of 
$!),27ri. 

The  citizens  of  Brownsville.  Ore.,  at  a  re- 
cent election  voted  in  favor  of  the  construc- 
tion of  hard  surface  pavement,  .\bout  1  mile 
of   street  paving   will   be   laid. 

The  City  of  .Albany,  Ore.,  is  asking  bids 
for  the  paving  of  First  St.,  from  Montgomery 
to  Main  Sts.  The  Council  also  has  under 
consideration  the  paving  of  the  following 
streets:  Third  St.,  from  Baker  to  Railroad 
Sts. :  Sixth  St.,  from  Washington  to  Baker 
Sts.,  and  Water  St.,  from  Lafayette  St.  to 
the  bridge  across  a  gulch  lietween  Sherman 
and   Oak   Sts. 

Pennsylvania. 

•{•Bids  will  be  received  until  8  p.  m..  June  21. 
by  Borough  Council,  Dormont,  Pa.,  for  the 
.grading,  curbing  and  paving  of  Glenmore  .A-ve., 
from  Potomac  Ave.  to  Hillsdale  .Ave.;  La 
Salle  Ave.,  from  Broadway  to  Glenmore  Ave., 
and  Northwest  Broadway,  from  Potomac  .Ave. 
to  South  Ave.  Approximate  quantities  are 
13,000  cu.  yds.  of  grading,  0,500  lin.  ft.  concrete 
curb  and  gutter  and  7,700  sq.  vds.  of  paving. 
.\  certified  check  for  $200,  payable  to  the  Bor- 
ough of  Dormont,  must  accompany  each  pro- 
posal. .All  proposals  must  be  sealed  and  ad- 
dressed to  Emil  E.  Reiss.  Clerk  of  Council, 
Dormont,  Pa.  Plans  and  specifications  'may  be 
seen  and  bidding  blanks  and  all  necessary 
information  may  be  had  at  tlie  office  of  the 
Borough  Engineers,  Douglass  &  McKnight, 
1709  Union  Bank  Bldg.,  Pittsburgh,  Pa.  H.  M. 
Stilley  is  Chairman  of  Street  Committee. 

®T'he  McGovern  Construction  Co.  has  been 
awarded  the  contract  by  the  Borough  Council 
of  Punr^sutawnej',  Pa.,  for  the  paving  of 
North  Penn  St.  with  brick,  stone  bedding  at 
about  $4,086. 

®Janies  Topley  &  Son  of  AIcKeesport,  Pa., 
have  been  awarded  the  contract  by  the  Bor- 
ough Council  of  Brackenridge,  Pa.,  for  the 
paving  of  Cherrv  St.  and  Brackenridge  .Ave. 
at  $0,708. 

The  Borough  Council  of  Catawissa,  Pa., 
has  decided  that  so  far  as  it  is  concerned 
M.ain  St.  in  that  town  shall  be  paved  from  curb 
to  curb  by  brick,  from  the  river  bridge  to 
Fourth  St..  and  from  that  point  Mill  St.  shall 
be  paved  by  amesite  at  a  width  of  18  ft.  to 
the  Borough  line  at  Knittlc's.     The  roaiU  will 


be  improved  liy  state  aid.  Civil  Engineer  R. 
.A.  McCachran  of  the  State  Highway  Deuart- 
ment  has  estimated  the  cost  at  $41,OOo'  for  brick 
and  $33.11011  for  amesite. 

The  Central  Construction  &  Supply  Co.,  of 
Harrisburg,  Pa.,  has  submitted  the  Ujwest  bid 
to  the  Highway  Commission  of  that  city  for 
the  paving  and  curbing  of  18  streets,  as  fol- 
lows: Boas  St.,  15th  to  18th,  asphalt,  $1.8!) ; 
curbing,  granite,  $0.85;  granolithic,  $0.40;  steel- 
bound.  $u.5o.  Seventeenth  St.,  Berrvbill  to  the 
Philadelphia  &  Reading  R.  R.,  asphalt,  $1.83; 
curbing,  granite,  $0.85;  steel-bound,  $0.50. 
Forstcr,  l7th  to  18th,  asphalt,  $1.83;  curbing, 
granite.  $0.85.  Forster.  15th  to  Kith,  asphalt, 
$1.8!l:  curbing,  granite,  $0.85.  Berryhill,  18th 
to  lOth,  asphalt,  $1.M5;  curbing,  granite,  $0.5i). 
.nlbert  alley.  15th  to  10th,  asphalt,  $1.80.  Holly, 
17th  to  18th,  asphalt,  $1.83;  curbing,  granite, 
,$0.85:  steel-bound.  $0.50.  Front,  Maclay  to 
Division,  asphalt,  $1.89;  curbing,  granite,  $0.85: 
steel-bound.  $0.50.  Elm,  16th  to  Juniper,  as- 
phalt, $1.8U;  curbing,  granite,  $0.8ii ;  steel- 
bound.  $0.(iO.  .Apricot.  Juniper  to  10-foot  al- 
lev.  asphalt,  $1.80;  curbing,  granite,  $0.80; 
steel-liound,  $0.60.  Libertv,  15th  to  16tb,  as- 
phalt, $1.94.  Miller,  13th  to  15th,  asphalt,  $1.83; 
curbing,  granite,  $0.85;  steel-bound,  $0.50.  Mil- 
ler, 17th  to  18th,  asphalt,  $1.85;  curbing,  gran- 
ite, $0.85 :  steel-bound,  $0.50.  Howard,  Forrest 
to  Woodbine,  asphalt,  $1.74;  curbing,  granite, 
$0.85-  steel-bound.  $0.50.  Peffer,  Front  to 
Second,  asphalt,  $1.79;  curbing,  granite,  $0.85; 
steel-bound,  $0.50.  Ella  alley.  14th  to  17th. 
$1.95.  No  curbing.  Brensinger,  Woodbine  to 
Wharton,   asphalt,  $1.83.     No  curbing. 

Following  low  bids  were  received  by  the 
Hi.ghw.-iv  Department  of  City  Councils,  Easton, 
Pa.,  for  several  street  paving  jobs:  Muccli  & 
Miller,  a  225-ft.  granolithic  sidewalk  on  the 
South  side  of  Canal  St.,  between  Davis  and 
Fell  Sts.,  $134 ;  .American  Sewer  Pipe  Co., 
New  Cumberland,  W.  Va.,  for  furnishing 
389,000  vitrified  paving  blocks  and  40,700  hill- 
side blocks,  $23.45  per  M  and  $24  per  M  re- 
spectively; Frank  Mclnerney,  for  repaving 
Northampton  St..  between  Centre  Square  and 
Front  St..  with  vitrified  paving  blocks,  $0,304 
per  sq.  yd. ;  Frank  Mclnerney,  for  repaving 
Third  St..  from  Centre  Square  to  the  Lehigh 
bridge,  with  vitrified  paving  block,  $0,304  per 
sq.  yd. ;  Miles-Tighe  Contracting  Co.,  paving 
Bank  St.,  from  Washington  to  Dock  Sts. ; 
Dock  St.,  from  Fourth  to  Bank  Sts. ;  Fourth 
St.,  from  Washington  to  Dock  Sts.,  with  yitri- 
fied  paving  block,  on  a  C-in.  concrete  base,  $1.42 
per  sq.  yd. ;  Frank  Mclnerney.  paving  Dock 
St.,  from  Fourth  St.  westwardly  as  far  as  the 
old  brick  will  reach,  with  old  vitrified,  paving 
blocks,  from  Northampton  and  South  Third 
Sts.,  on  a  0-in.  concrete  base.  $1.49  per  sq.  yd.  ; 
E.  J.  Kerrick,  resurfacing  the  South  Delaware 
River  road,  with  a  bituminous  macadam,  from 
the  Lehigh  bridge  to  the  city  line,  $0.80  per 
sq.   yd. 

R.  C.  Ruthven  at  $1.85  per  sq.  yd.,  submitted 
the  lowest  bid  to  the  Director  of  Public  Serv- 
ice of  Scranton,  Pa.,  for  the  paving  of  Price 
St.,  from  Main  Ave.  to  Hyde  Park  Ave.,  and 
Hyde  Park  Ave.,  from  Lafayette  St.  to  Swet- 
land  St.  Mr.  Ruthven  also  submitted  the  low 
bid  for  the  widening  and  paving  of  Svvetland 
St.,   from    Main   Ave.   to   Rebecca   .Ave. 

Bids  will  be  asked  shortly  by  the  State 
Highway  Department,  E.  M.  Bigelow,  Com- 
missioner, Harrisburg,  Pa.,  'for  Route  131, 
SV2  miles  west  of  Media,  and  Route  74,  0 
miles  in  length  between  Mercer  and  Sharon. 
Counils  Committee  on  Surveys  of  the  city 
of  Philadelphia,  Pa.,  has  passed  favorably  on 
the  following  main  sew-er  projects,  and  there 
will  be  no  further  delay  in  authorizing  the 
Public  Works  Department  to  proceed  with  the 
work :  Adams  .Ave.,  Wvoming  Ave.  to  Ra- 
mona  St.,  $25,000;  Cobb's  Creek  Park,  inter- 
cepting sewer,  Baltimore  Ave.  to  Spruce  St., 
$40,000;  Cobb's  Creek  Park,  intercepting 
sewer,  north  of  Market  St.  to  69th  St.,  $35,- 
000;  Cottman  St.,  State  Road  to  Tulip  St.; 
Tulip  St.,  Cottman  to  Bleigh;  Bleigh  St., 
Tulip  St.  to  Torresdale  Ave.,  $25,000;  57th 
.St.,  Lebanon  Ave.,  180  ft.  and  from  Susque- 
hanna .Ave.  south,  $10,000;  Frankford  inter- 
cepting  sewer.   Valley   St.,   Margaret   to   Har- 


rison, $12,000 ;  Gunner's  Run  relief  in  ]L 
St.,  from  Mutter  St.  to  Fourth  St.,  %S 
Hartwell  Lane,  Huron  St.  to  St.  W.„<' 
Lane,  $20,000 ;  Lincoln  Ave.,  Navajo  I  V 
Hartwell  Lane,  $15,000 ;  Rittenhouse  StWi," 
sahickon  Ave.  to  Cross  St.,  $20,000 -L-i 
Run,  Fisher  Ave.,  228  ft.,  $3,000;  701  St 
Cobb's  Creek  to  Kingsessing  Ave.;  KiiU«' 
ing  Ave.,  70th  St.  to  69th  St. ;  09th  St., ,"!" 
sessing  Ave.  to  Upland,  $15,000;  Shu'ikf 
Fifth  St.,  to  Broad  St.,  $40,000;  Wissafeji 
high  level  cutofT.  Stokley  .St.,  from  Crawrdij 
Bowman   St.,  $25,000. 

Tennessee.  | 

®The  City  Commission  of  Chattajoga 
Tenn.,  has  awarded  the  contract  for  thbjy! 
ing  of  Fort  St.,  a  distance  of  two  blocf  be- 
tween nth  and  13th_  Sts.,  to  the  Westton". 
struction  Co.  Specifications  call  for  a  rick 
pavement. 

Texas. 

The  Commissioners'  Court,  Waxahhii 
Tex.,  has  adopted  a  proposition  to  jo  ti-- 
city  in  paving  the  public  square.  The  ('mi' 
will  defray  about  one-third  of  the  cost  Our 
ting  down  the  paving. 

Virginia. 

®The  City  Council  of  Richmond,  V; 
awarded  a  contract  to  L  J.  Smith  &  t 
that  city,  for  the  paving  of  Broad  St 
asphalt  block  at  $2.54  per  sq.  yd.  The 
ment  will  be  laid  on  a  6-in.  concrete  ba^ 
which  the  city  will  furnish  the  cemciii 
appropriation  of  $50,000  is  available  fi 
work. 

Washington. 

®The  City  Council  of  Tacoma,  Washiii.: 
the  County  Commissioners  have  awardi 
contract   for  paving  the  flume  line  boi'.' 
through    South    Tacoma   to    the    Waslii 
Paving   Co.,  of   Tacoma,  at  $88^47.    .\ 
will  be  used.  Other  bids  received  were:  \ 
ington   Paving  Co..  granitoid   (1)  $88,TS" 
$90,17.3,    (3)   $96,783;   E!   Oso,  $87,643;  : 
Jones.  $108.591 ;  Keasal  Construction  Co.. 
694;  Joseph  Warter,  Sr.,  $92,880,    (bituli 
$101,900;    Warren    Construction    Co.,  SltiHi 
(bitulithic):    W.    J.    Murphy,   $88,797;    JF. 
Hill,  $102,072    Cbitulithic  concrete)   and  5v 
810  (sheet  asphalt)  ;  .A.  H.  Robinson,  $991: 
$93,038    (asphalt  and  bituminous). 

©Commissioner  Owen  Woods  of  Taca, 
Wash.,  has  let  the  contract  for  grading  ^tfl 
10th  St.  to  Erich  Mattson  at  $7,967,  and  an- 
tract  for  paving  South  23rd  St.,  from  ito 
Jefiferson  St.,  with  stone,  to  the  Keasal  n- 
struction  Co.,  at  $11,18.3. 

®C.  A.  Roberts  has  been  awarded  the  ii- 
tract  by  the  citv  of  Bellincham,  Wash.,  font 
paving  of  Bay' St..  at  $-5,271. 

The  City  Council  of  Tacoma.  Wash.,  is  <■ 
ing  bids  on  the  pavin.g  of  Delin  St.,  G,  'il 
and  M  to  4Sth  St,  City  Engineer  _W.  C  l- 
leigh  has  estimated  the  cost  of  the  job  at;.- 
006. 

Wisconsin. 

•{•Bids  will  be  received  until  2  p.  m.,  Juiitt 
by  Board  of  Public  Works,  Oshkosh,  Wis..r 
furnishing  the  citv  with  a  number  one  (e 
Perfection  Steel  Reversible  Road  Grader  la 
road  grader  equally  as  good.  R.  -A.  Hollir 
is   Chairman  of  the  Board. 

4»Bids  will  be  received  until  2  p.  in.,  June . 
by  Board  of  Public  Works,  Oshkosh,  Wis, ' 
furnishing  all  material  and  doing  all  thcw; 
of  grading  and  constructing  a  macadam  rc- 
way  with  combined  cement  curb  and  g'ltten 
Powers  Ave.,  between  Irving  St.  and  Ster: 
St..  according  to  plans  and  snecifications  on  ' 
at  the  oflice  of  city  clerk.  R.  A.  Holliste;> 
Chairman  of  the  Board. 

^'Bids  will  be  received  until  10:30  a.  . 
Tune  20,  by  J.  C.  Shampnor.  County  Highi' 
Commissioner,  at  the  Hotel  National,  Mo 
Horeb,  Wis.,  for  grading  and  cultivating  f 
state  air  roads  in  the  town  of  Springdale  : 
building  one  bridge.  Plans  and  spccificati' 
are  on  file  at  the  oflice  of  the  County  Hignv 
CTommissioner,  Madison,  Wis.,  and  at  the  of 
of  H.  F.  Thompson.  Chairman  of  the  to 
of   Springdale. 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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li'he  City  Council  of  Lancaster,  Wi>s.,  has 
(led  the  contract  for  tlic  furnishing  nf  a 
P.  road  roller  for  use  on  the  city  'str.'ct< 


to  the   Butialo-l'uts  Co..   Butfalo,  X.   ^^ 
The  City  Cunnmssion  of  Superior,  Wis.,  has 

passed    resoliui'itK   callins    for   the    paving    of 


Becker  Ave,   from  West  First  to  West  Fi 
St.,  anil   Xettleton  Ave.,  from  West  Fifth 
!■>  West  Xinth  St. 


B R  I  D  GE S  —  S T E E  L     AND      CONCRETE 


[  Arkansas. 

1  is  reported  that  the  St.  Louis  &  San 
•Icisco  Ry.  and  the  Kansas  City  Southern 
,'iave  under  consideration  the  construction 
■new  steel  bridge  over  the  .\rkansas  River, 
i;en  Fort  Smith,  .Ark.,  and  Van  Buren. 
;1)fficial  information  has  been  obtained  as 
:'i  nuard  to  the  work. 

California. 

special  connuittee  of  the  Board  of  Trade. 
;  1  Fit7.er.  Chairman,  has  recommended  a 
(il  election  to  vote  on  the  question  of 
tig  $-JliO,(iOo  of  bonds  for  the  construction 

ncretc  bridges  on  East  Main  St.  and  Mis- 
iiRoad.  .Alhanibra,  Cal. 
ie  City  Council  of  Stockton.  Cal.,  has 
I  cd  plans  and  specitications  for  driving 
<  in  the  Mormon  Channel,  near  the  Liii- 
liSt.  bridge,  to  protect  the  structure   from 

^■ 

rmer  Hamlin.  City  Engineer,  Los  .\ngeles, 
1  has  recommended  the  underpinning  of 
r.iliso  St.  bridge  some  time  this  summer. 
I  :ost  of  the  improvements  is  estimated  at 
. (,  of  which  the  Pacific  Electric  will  pay 
Ir  cent. 

Colorado. 

■  •ids  will  be  received  until  noon  June  22,  by 
il  of  El  Paso  County  Commissioners,  Colo- 
iiprings,  Colo.,  for  the  construction  of  a  "lO- 
iforced  concrete  bridge  on  the  State  High- 
]  No.  4,  between  Colorado  Springs  and 
)o,  near  Wig^vam  Station.  J.  P.  Madden 
Jairman  of  the  Board. 

.  Illinois. 

|;ids  will  be  received  up  to  1  p.  m..  June 
I-*,  at  the  Court  House,  Mt.  Carroll,  for 
!ng  one  new-  reinforced  concrete  bridge 
luilding  one  new  reinforced  concrete  abut- 
I  for  a  second  bridge  in  Freedom  Town- 
I  Carroll  Countv,  A.  W.  Zillhart.  Town 
1,  R.  R.  Xo.  5,  Mt.  Carroll,  111.  AIcLaugh- 
'•idge — Span,  20  ft.;  roadway,  20  ft,  Es- 
.'d  amount  of  concrete,  about  TO  cu.  yds.: 
t)rcing  steel,  about  7.044  lbs.  Gravel  in 
1  bed.  at  bridge  site,  free,  but  is  deticient 
•  id,  which  W'ill  have  to  be  shipped  in.  Xo 
lit  bridge.  Rock  foundation  about  1  ft. 
;  stream  bed.  Low  water  How,  dry ;  high 
I  about  5V2  ft.  deep.  Dyslin  Bridge — 
(new  abutment  required  and  old  super- 
lure,  consisting"  of  beams  and  channels 
I  removed  and  replaced  about  30  ft.  Es- 
!'d  amount  of  concrete,  54.3  cu.  yds.;  re- 
ding steel,  3.320  lbs.  Excavation  in  gravel. 
I  carried  about  4  ft.  below  stream  bed. 
jl  may  be  obtained  free  from  the  creek 
jibout  300  ft.  from  the  bridge  site,  but  is 
i;nt  in  sand,  which  must  be  shipped  in. 
iwater  flow,  about  1  ft.  deep  and  10  ft. 
I  high  water,  about  12  ft.  deep.  Work 
I  completed  on  or  before  .Sept.  1,  1912. 
I  detailed  information  may  be  had  by  an 
I  nation  of  the  plans  and  specifications 
(red  by  the  Illinois  Highway  Commission. 
may  be  seen  at  the  Town  Clerk's  office, 
!iy  be  obtained  upon  application  in  writ- 
!  rom  the  Illinois  Highway  Commission, 
'?field.  111. 

Sids  will  be  received  up  to  3  0.  m.,  June 
■12.  at  the  Court  House.  Mt.  Carroll,  for 
lonstruction  of  one  reinforced  concrete 
h  to  be  built  in  York  Township.  Carroll 
y.  N.  D.  Millard.  Town  Clerk,  Thomp- 
.Ul.  Seim  Brid.ge — Span,  40  ft.;  roadway, 
,  Total  estimated  concrete,  126.2  cu.  yds. ; 
'tcing  steel.  10.3.50  lbs.  Xearest  railroad 
1,  Thompson,  about  5  miles.  Bank  gravel 
e  obtained  about  1  mile  from  bridge 
it  about  40  cts.  per  cu.  yd. :  quality  not 
1.     Present   bridge,   30    ft.    span,   wood. 


Low  water  tlow.  dry  ;  high  water,  about  8  ft. 
deep.  Excavation,  sand  to  gravel.  Work  to 
be  completed  i.ii  or  before  Sept.  1,  li)12.  More 
detailed  infurniation  mav  be  h;id  by  an  ex- 
amination of  the  plans  and  specitications  pre- 
pared by  the  Illinois  Highwav  Commission, 
which  may  be  seen  at  (he  Town  Clerk's  otiice, 
or  nia\  be  obtained  upon  application  in  writing 
from  the  Illinois  Highwav  Commission, 
Springlield.    111. 

4«Bi<ls  will  be  received  up  to  I  p.  m.,  June 
22,  1012,  at  the  Curt  Houes,  .Mt.  Carroll,  111., 
for  the  construction  of  one  new  reinforced 
concrete  aluitment  and  a  plain  concrete  retain- 
ing wall,  at  the  site  of  the  Durham  bridge, 
to  be  built  in  Woodland  Township,  Carroll 
County.  Ileiirv  Toepfer,  Town  Clerk,  R.  R. 
Xo.  3,  Mt.  Carroll,  111.  The  work  consists 
of  building  mie  reinforced  concrete  abutment 
and  one  plain  concrete  retaining  wall ;  remov- 
ing north  approach  1  beams  to  south  end  of 
bridge  and  flooring  same  with  plank.  Esti- 
mated amount  of  concrete  in  structure.  40.."> 
cu.  vds. ;  reinforcing  steel,  about  2,155  Ihs. 
Depth  of  low  water  flow,  1  ft.;  excavation  in 
clay.  Gravel  is  available  at  creek  for  50  cts. 
per  cu.  yd.,  about  1%  miles  from  the  bridge  site. 
Work  to  be  completed  on  or  before  Sept.  1. 
1912.  More  detailed  intormation  m.iy  be  had 
by  an  examination  of  the  plans  and  specifica- 
tion.s  prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office,  or  may  be  obtained  upon  appli- 
cation in  writing  from  the  Illinois  Highw^ay 
Commission.  .Springfield.  111. 

4*Bids  will  l)e  received  up  to  2  p.  m..  June 
20,  1S»12,  at  .Milledgeville.  111.,  for  the  con- 
struction of  four  reinforced  concrete  bridges, 
to  be  built  in  Wvsox  Township,  Carroll 
Countv.  J.  E.  Miller,  Town  Clerk,  Milledge- 
ville,   111. 

(Ji-avel 
pit  to 

bridse  Ex- 

site.  Low  cava- 

Name.  .Span.  Miies.  Old  br.  water,  tlon. 
G.   F.   Bellows. 40  ft.     2  Steel     Dry     Clav 

M.  A.  Hanna..40  ft.  114  29  ft.  Steel  Drv  Clav 
Heimsbaugh  ..40  ft.  iM  32  ft.  Wood  Dry  Sand 
Jorner     40ft.     -'Vi  Steel     Dry     Clay 

Piles  will  probably  be  required.  Gravel  at 
pit,  35  cts.  per  cu.  yd.;  no  definite  information 
as  to  quality.  Total  estimated  amount  of  con- 
crete in  the  four  bridges,  427.3  cu.  yds.;  rein- 
forcing steel,  01,105  lbs.  Work  to  be  com- 
pleted on  or  before  Sept.  1,  1912.  More  de- 
tailed information  may  be  had  by  an  exam- 
ination of  the  plans  and  specitications  prepared 
by  the  Illinois  Highway  Commission,  which 
may  be  seen  at  the  Town  Clerk's  office,  or 
mav  be  obtained  upon  application  in  w-riting 
from  the  Illinois  Highway  Commission, 
Springfield,  111. 

^Bids  wil  be  received  up  to  1  p.  m..  June 
22.  1912,  at  the  Court  Hou.se,  Mt.  Carroll,  III., 
for  the  construction  of  one  reinforced  concrete 
bridge  and  placing  creosoted  timber  floors 
on  three  bridges  in  Salem  Township.  Carroll 
County.  S.  .A.  Keim.  Town  Clerk,  Mt.  Carroll. 
111.  Beattie  Bridge — Span,  12  ft. ;  roadway, 
20  ft. ;  height,  about  10  ft.  0  ins. ;  wings,  about 
12  ft.  long.  Old  bridge,  w-ood ,  span,  10'/6.  ft.; 
roadway.  10  ft.,  to  be  removed.  Estimated 
amount  of  concrete.  48.2  cu.  yds.;  reinforcing 
steel,  3,732  lbs.  Low  water  flow,  dry.  Exca- 
vation in  clay.  Gravel  is  available  at  a  bank, 
3  miles  from  the  bridge,  for  50  cts.  per  cu.  yd. ; 
quality  of  .gravel  unknow^n.  Dame,  Sprecher 
and  Hawk  Bridges — The  work  consists  in 
building  about  195  sq.  yds.  of  creosoted  timber 
floors,  including  joists  and  risers,  and  placing 
a  %-'m.  bituminous  wearing  surface  on  same. 
Gravel  available  at  a  bank  from  1  to  2  miles 
from  sites,  for  40  cts.  per  cu.  yd.  All  work 
to  be  completed  on  or  before  Aug.  15,  1912. 
More    detailed    information    may   be    had    by 


an  examination  of  the  plans  and  specificatie 
prepared  by  the  Illinois  Highway  Commissi 
which  may  be  seen  at  the  Town  Clerk's  ofti 
or  may  he  obtained  upon  application  in  writi 
from  the  Illinois  Highway  Commissi* 
Springfield.  III. 

®The  contract  for  the  construction  of  a 
in  forced  concrete  arch  bridge  over  Minnehs 
C'reek  in  Oakwood  Township  has  been  awa 
ed  to  the  Lafavette  Bridge  Co.,  l^lavette,  h 
at  $2,743.  The  work  will  include  a  fill.  J. 
Van  .Mien,  Collisoii.  111.,  is  Chairman  of  I 
Bridge  Commission. 

®I.  W.  Russell,  Walnut,  111.,  has  been  awai 
cd  the  contract  for  the  construction  of  \ 
Black  and  Sandberg  bridges  in  Walnut  Tow 
ship.  Bureau  County,  at  $725.  Bids  wi 
opened  June  4. 

.\ll    bids    received    June    8,    by    William 
Byrns,  Town  Clerk,  Grafton,  III.,  for  the  ct 
struction  of  the  Williams  Hollow  bridge,  wi 
rejected. 

®The  contract  for  the  removal  of  the  ( 
bridge  and  constructing  a  new  reinforced  cc 
Crete  bridge  at  Wood  St.  Hillsboro,  111.,  1 
been  let  to  Driscoll  McCalman  Co.,  Decat 
111.,  at  $2,828.  The  structure  will  have  a  ■ 
ft.  span  and  24-ft.  roadway.  Bids  were  open 
by  G.  H.  Longwell,  City  Clerk,  June  10. 

.Advices  from  Free])ort,  111.,  state  that 
has  been  recommended  that  a  new  bridge 
constructed  to  replace  the  present  Cedarvi 
structure.  The  cost  of  such  a  bridge  is  es 
mated  at  $30,0iiO  or  $35,000.  Charles  Hefir 
is  City  Engineer. 

.\  resolution  has  been  introduced  into  t 
City  Council  of  Peoria,  HI.,  providing  tl 
the  railroads  be  instructed  to  erect  a  viadi 
over  the  track  at  the  lower  end  of  Sot 
.'\dams  St.  .Among  the  railroads  interested  ; 
the  Chicago  &  Xorthw^estern,  the  Chica; 
Burlington  &  Quincy  and  the  M.  &  St.  L. 

®The  contract  for  the  construction  of  a  1 
in  forced  concrete  bridge  over  the  Spring  Cre 
on  Ohio  St..  Joliet,  111.,  has  been  award 
to  Newkirk  &  Powers  Constritetion  Co.,  Joli 
111.,  at  $4,495.  Other  bids  for  the  work  wt 
as  follows ;  Driscoll-McCallum  Co.,  Decati 
111.,  $5,390;  Miller-Hey  Construction  C 
Waterloo,  la.,  $5,968 ;  Joliet  Bridge  &  Iron  C 
loliet.  III.  (for  iron  bridge*.  $3,378.  Wo 
has  already  been  started. 

Following  is  thp  lowest  bid.  submitted 
the  Great  Lakes  Drcdge_and  Dock  Co.,  CI 
cago.  111.,  to  L.  E.  McGann,  Commissioner 
Public  Works.  Chicago,  III.,  for  removing  a 
disposing  of  the  center  pie:,  protection,  abi 
iiients  and  approaches  between  the  oppos 
dock  lines,  pulling  and  removing  foundati 
piles,  etc..  1,995,  dredging,  including  remov 
of  submerged  timbers,  riprap  masonrv.  ct 
29.9  cts.  per  cu.  yd.,  total  $7,078. 

Indiana. 

4«Bids  will  be  received  until  11  a.  m.,  Ju 
29,  by  Board  of  Putnam  County  Commissio 
ers,  Greencastle.  Ind..   for  the  construction 
two  bridges  in   Washington  Township.     C. 
.Airhart  is  County  .Auditor. 

®The  Board  of  County  Commissione: 
Xewcastle,  Ind.,  has  awarded  the  contracts  f 
the  construction  of  bridges  to  the  Burk  Co 
struction  Co.,  Xewcastle,  Ind.,  as  follow 
Bridge  south  of  Dunkard  home  near  Hon 
Creek,  $860;  bridge  near  the  M.  A.  Reddii 
farm,  $875;  concrete  arch,  east  of  Kennai 
$700;  culvert  near  pumping  station  in  Ha 
rison  Township,  $400 ;  bridge  near  McVei) 
farm  east  of  Newcastle,  $2,590 ;  culvert  ne 
Messick,  $200;  bridge  near  Crouse  farm,  wc 
of  Knightstown,  $2,600. 

®The  Board  of  County  Commissioners.  St 
livan,  Ind..  has  awarded  the  Sullivan  Bridi 
&   Supply  Co.  the  contract  at  $8,998   for  tl 


4« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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construction  of  the  following  bridges:  Jones, 
Walters.  Trimble,  two ;  Puck,  Crowder,  Nel- 
son, Drake,  Cox,  May,  Goosetown,  Woods, 
Strahley,  Baldridge.  Peterson,  Dodds.  Rusk  and 
Carrico,  amounting  to  $S.9fl8.  The  Vincennes 
Bridge  Co.  was  awarded  the  contract  for  the 
Cox  brid.ge  and  the  repair  of  the  bridge  at 
Merom  Station  at  $3,00--'. 

®The  Board  of  Montgomery  County  Com- 
missioners. Crawfordsville,  Ind.,  has  let  the 
contract  for  the  construction  of  a  bridge  to 
J.  F.  Chadwick.  Mace,  Ind..  at  $-2,230.  Bids 
were  opened  June  4.  B.  B.  Engle  is  Count\ 
.Auditor. 

®The  Board  of  Clinton  County  Commission- 
ers, Frankfort,  Ind.,  has  awarded  the  contract 
for  the  construction  of  the  Armstrong  St. 
bridge  to  the  Frankfort  Construction  Co., 
Frankfort.  Ind.,  at  $3,485.  Bids  for  the  work 
were  opened  June  o.  C.  F.  Cromwell  is  County 
.Auditor. 

©Advices  from  Jefifersonville,  Ind.,  state  that 
the  .\ttica  Bridge  Co.,  Attica,  Ind.,  has  been 
awarded  the  contract  for  the  construction  ot 
two  new  bridges,  one  at  Robinson's  at  $l,b!W, 
and  the  other  at  Bower's  ford  at  $1,462. 

Iowa. 

Board  of  Clinton  County  Supervisors,  Clin- 
ton, la.,  has,  it  is  reported,  adopted  revised 
plans  for  the  construction  of  the  proposed 
bridge  over  the  Wapsie  River,  connecting  Clin- 
ton  and   Scott    Counties. 

The  City  Council  has  passed  an  ordinance 
authorizing  the  advertising  of  bids  for  the 
construction  of  a  new  concrete  culvert  to  re- 
place the  old  bridge  on  the  Sioux  City  and 
Rock  River  road  at  33d  St.,  Sioux  City,  la. 

.\dvices  from  Omaha,  Neb.,  state  that  pros- 
pects are  good  for  the  construction  of  the  pro- 
posed new  free  bridge  over  the  i^Iissouri  River 
between  Council  Bluffs.  la.,  and  Omaha.  Neb. 
Elections  will  be  held  in  Pottawattamie 
County,  la.,  and  Douglas  County,  Neb.,  this 
fall,  to  submit  to  the  voters  .the  proposition 
of  issuing  $-500,000  of  bonds  for  the  project. 
.\mong  those  interested  are  J.  F.  Wilhelmy, 
H.  H.  Baldrige.  E.  A.  Benson  and  F.  D.  Weed 
of  Omaha,  and  F.  F.  Everest.  H.  H.  Van 
Brunt,  Joe  W.  Smith,  A.  C.  Keller  and  W.  C. 
Boyer  of  Council   Bluffs,  la. 

Kansas. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  viaduct  over  the  Union  Pa- 
cific and  the  Chicago.  Rock  Island  &  Pacific 
Ry.  at  Kansas  City,  Kan.  has  been  awarded 
to  the  .\nierican  Bridge  Co..  New  York  Citv. 
at  $70,Ui8.  Bids  were  opened  June  11.  Wil- 
liam Barclav  is  City  Engineer. 

The  City  Council  of  Leavenworth.  Kan.,  has 
passed  an  ordinance  providing  that  the  Leav- 
enworth, Topeka  &  Southwestern  R.  R.  Co. 
submit  within  30  days  plans  and  specifications 
for  the  construction  of  a  new  viaduct  over 
Pennsylvania   Ave. 

®1  lie  Board  of  County  Commissioners, 
Westmoreland,  Kan.,  has  awarded  the  contract 
for  the  construction  of  the  Cleburn  bridge 
to  the  Midland  Bridge  Co.  Kansas  City,  Mo., 
at  $8,7-i7.  The  structure  consists  of  two  150- 
ft.  truss  spans  with  concrete  floor.  Bids  were 
received  June  7. 

®The  Commissioners  of  Harvey  County, 
Newton,  Kan.,  on  June  4,  awarded  the  con- 
tract for  the  construction  of  the  Kingery 
bridge  and  the  East  Emma  Creek  bridge  No.  1 
to  B.^  H.  Northcutt  &  Son,  Hesston,  Kan.,  at 
$2,157.  The  contract  for  the  Little  Arkansas 
River  bridge  and  the  Whitewater  bridge  was 
let  to  the  Neelev  Bros.  Contracting  Co., 
Earned,  Kan.,  at  $7,280.  J.  A.  Hunter  is 
County   Clerk. 

®The  Board  of  Washington  County  Com- 
missioners. Washington,  Kan.,  has  awarded 
contracts  for  the  construction  of  a  number 
of  bridges  to  the  Hanover  Bridge  Co.,  Han- 
over, Kan.,  at  $5,209.  The  Missouri  'Valley 
Bridge  Co.,  Leavenworth,  Kan.,  has  also  been 
awarded  several  contracts  for  the  construc- 
tion of  bridges  at  $1,500. 

Minnesota. 

^•Bids  will  be  received  until  11  a.  m.,  June 
25,   by   Board  of   Hassan   \'allev   Supervisors, 


Biscay  Hall,  Hassan  Valley.  Minn.,  for  the 
construction  of  a  bridge  over  the  Crow  River, 
between  .Sections  16  and  21.  The  structure, 
accordin.g  to  plans,  will  have  a  56-ft.  span 
with  16- ft.  roadway.  E.  H.  Malchow  is  Town 
Clerk. 

•{•Bids  will  be  received  until  2  p.  ni.,  June 
22,  by  Board  of  Bird  Island  Township  Com- 
missioners, Bird  Island,  Minn.,  for  the  con- 
struction of  a  steel  bridge.  M.  Jungers  is 
Chairman. 

^Bids  will  be  received  until  June  '20,  by 
Board  of  Hennepin  County  Commissioners, 
Minneapolis,  Minn.,  for  the  construction  of 
live  bridges  on  Ditches  Nos.  21  and  22.  -\11 
bids  received  for  this  work  May  28  were  re- 
jected.    -A.  P.  Erickson  is  County  Auditor. 

®Goodhue  County  Commissioners,  Red 
Wing,  Minn.,  have  awarded  contracts  for  the 
construction  of  bridges  as  follows:  Iblings 
Bridge  Co.,  Minneapolis,  Minn.,  two  struc- 
tures over  Hays  Creek  at  $959  and  $835 :  one 
in  Featherstone  at  $1,222,  and  one  in  Flor- 
ence at  $;3,920;  W.  L.  iSowen,  Lake  City, 
Minn.,  for  a  bridge  in  Central  Point  to  cost 
$1,350;  W.  L.  Bassett  &  Co.,  for  a  bridge  in 
Stanton   at  $2,275. 

Plans  have  been  submitted  by  W.  A.  Clark, 
Chief  Engineer  of  the  Duluth  &  Iron  Range 
R.  R.,  Duluth,  Minn.,  for  straightening  out 
the  curve  in  the  Seventh  .\ve.  viaduct  at  Two 
Harliors,  Minn.. 

®The  Board  of  County  Commissioners. 
Morris,  Minn.,  has  awarded  the  contract  for 
the  construction  of  the  bridge  on  the  new 
state  road  over  the  Pommede  Terre,  north- 
east of  Morris,  to  the  Security  Bridge  Co., 
Minneapolis,  Minn.,  at  $2,840. 
Mississippi. 

The  Board  of  Lawrence  County  Supervisors, 
Monticello,  Miss.,  has  decided  to  call  a  spe- 
cial election  to  vote  on  the  issuance  of  $50,- 
000  of  bonds  for  the  construction  of  a  court- 
house, and  $25,000  for  the  construction  of 
bridges. 

®The   Joliet   Bridge   &   Iron   Works.   Joliet, 
111.,    has    been    awarded    the   contract    for    the 
construction  of  a  bridge  over  Harper's  Creek 
in   Marion  County,  Miss.,  at  $1,600. 
Missouri. 

The  Terminal  Railroad  Association,  H.  J. 
Pfeiter,  Engineer  of  Maintenance  of  Way, 
St  Louis,  ]\Io.,  will  start  work  at  once  on 
the  proposed  Union  Ave.  viaduct,  providing  the 
Council  permits  the  narrowing  of  the  struc- 
ture from  100  to  80  ft.  and  dispensing  with 
the  proposed  concrete  retaining  walls. 

It  is  reported  that  the  St.  Louis  &  San 
Francisco  (Frisco)  System  will,  during  the 
ne.xt  year,  replace  four  large  steel  bridges,  two 
of  them  over  the  Arkansas  River,  with  heavier 
steel  structures.  R.  E.  Miller.  Springfield. 
Mo.,    is    Bridge    Engineer. 

The  City  Council  of  St.  Louis,  Mo.,  has 
passed  a  bill  providing  for  the  proposed 
"Reber'"  East  Side  approach  to  the  Municipal 
Freek  bridge,  with  the  e.xtension  of  2,600  ft. 
to  a  point  outside  East  St.  Louis. 
Nebraska. 

The  Gage  County  Board  of  Supervisors, 
Beatrice,  Neb.,  has  decided  upon  the  con- 
struction of  four  new  bridges. 

®The  Stupp  Bros.  Bridge  &  Iron  Co.,  St. 
Louis.  Mo.,  has  been  awarded  the  contract  for 
the  construction  of  two  brids-es  in  Saunders 
County,  Neb.  (1)  North  Bend  State  Aid 
Bridge,  consisting  of  eight  180-ft.  spans  with 
concrete  piers  and  abutments,  at  $58,733:  (2) 
Fremont  State  .Aid  Bridge,  consisting  of  seven 
180-ft.  and  three  100-ft.  spans  with  concrete 
piers  and  abutments,  at  $59,072.  Other  bids 
received  for  the  work  May  25  were  as  follows : 
Elkhorn  Construction  Co.,  Fremont,  Neb.  (1) 
$85,140:  Dilding  Bridge  &  Iron  Works,  Han- 
nibal, Mo.  (1)  $74,7.50  and  (2)  $75  900;  .A.  E. 
Shorthill  Co.,  Marshalltow-n,  la.  (1)  $80,000 
and  C?^  $80,500;  Midland  Bridge  Co.,  Kansas 
City,  Mo.  (1)  $72,175  and  (2)  $72,150;  Stand- 
ard Bridge  Co.,  Omaha,  Neb.  (1)  $69,400  and 
(2)  $68,4(;hI;  Canton  Bridge  Co.,  Omaha,  Neb. 
(1)  $67,900  and  (2)  $69,50o.  J.  D.  Frahm, 
Wahoo,  Neb.,  is  County  Clerk.  D.  D.  Price, 
Lincoln,  Neb.,  is  State  Engineer. 
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®The  following  bids  were  received  jL  j 
by  ^iherman  County  Clerk,  Loup  City.Lb 
for  the  construction  of  Loup  City  StV'' rj' 
bridge,  consisting  of  four  120- ft,  spal",I„ 
concrete  piers  and  48-in.  tubes :  Stupp 
Bridge  &  Iron  Co.,  St.  Louis,  Mo.,  $-. 
Massillon  Bridge  Co.,  Kansas  City.  Mo' 
6011 :  Federal  Bridge  Co.,  Des  Moine 
$22,000;  Interstate  Bridge  Co.,  $22,.500. 
ard  Bridge  Co..  Omaha.  Neb.,  as  mentiori'n 
our  last  issue,  was  awarded  the  contrf  ,1 
$19,800.  [  '' 

New  Jersey.  | 

^Bids  will  be  received  until  3  p.  m.June 
24,  by  Committee  on  Roads  and  Asse^spnts 
and  Speedway  of  the  Board  of  Choseiifee- 
holders.  Essex  County.  Newark,  N.  J.,  l^C 
following  bridges  and  culverts  :     Conc'reLd 
steel  beam  bridge  over  the  Rahway  Riv  on 
Oakview  Ave..  South  Orange:  5-ft.  reintcjd 
concrete  pipe  on  West  Orchard  St.,  Cakelh 
5,250  ft.  of  24-in.  stoneware  pipe  on  Watujo 
Ave.,  Bloomfield ;  1,370  ft.  of  24-in.  stoti  ate 
pipe  on  South  Orange  .\ve.,  from  Collei  S- 
to  Ward  PI.,  m  South  Orange ;  rene\vin<.ii' 
ing   and    paintinp'   bridge   over    Second 
on  Mt.  Prospect  Ave..  Newark ;  laying  ; 
of    18-in.    vitrified   pipe,    and    90    ft.  of 
cast-iron  pipe  on   Stuyvesant  Ave.,  Irvi 
James  Owen  is  County  Eneineer. 

New  York. 

•{•Bids  will  be  received  until  2  p.  ni.,  f 
'oy     Town     Superintendents.     Schroeppi 
Lysander.   N.   Y..   for  the  construction 
superstructure   of    six    spans   of   a   rem 
concrete    bridge    over    the    Oswego   Rn 
Phoenix,  N.  Y. 

The  Barge  Canal  Board,  .\lbany,  \.  -^ 
approved   plans   for  the   erection  of  a 
over  the  Erie  Canal  at  Vliet  St..  Colioe<, 
The   Legislature   has   appropriated  $7,'i' 
the   structure. 

®The  County  Superintendent  of  High.  , 
Rochester,  N.  Y.,  has  awarded  the  con,ct 
for  the  construction  of  the  Rush-Whea-iil 
steel  bridge  over  the  Genesee  River  to.it 
Oswego  Bridge  Co.,  Oswego,  N.  Y.,  at  $'2ei4. 
The  structure  will  be  a  233-ft.  pin  truss  bije 
on  concrete  foundation.  Other  bids  recf.ii 
were  as  follows :  Barralv  &  Ingersoll,  i,- 
000;  Seneca  Engineering 'Co..  $28,163;  Ik 
Bridge  Co..  $2.0,695  ;  Massillon  Bridge  &  Sl:- 
tural  Co.,  $'26,400.  The  bridge  will  be  it 
under  the  supervision  of  Charles  F.  Sto  i, 
Albany,  N.   Y. 

North  Dakota. 

•J-Bids  will  be  received  until  July  8  ate 
office    of    T.    E.    Thompson.   County   .\vtir, 
Washburn.    N.    Dak.,    for   the  constructioi'i 
a   steel   I    beam   or   truss   bridge   30  ft.  h. 
18   ft.  wide   roadway,  with  10-ft.  posts 
der  to   furnish  plank  backing.     The  brn;. 
to  be  built  across   Douglas   Creek  on  sec  J 
line  between  Sections  .8  and  9.  Township  <', 
Range  85.     Bidders  to  furnish  plans  and  sp- 
fications.     A  certified  check   must  acco.Tiiy 
bid  in  the   sum  of   5  per  cent  of  the  amr' 
of   bid.      D.     C.     Wright,    Chairman  C" 
Board. 

A  petition  has  been  filed  with  the  \V.' 
County  Board.  Grafton,  N.  Dak.,  asking  r 
the  construction  of  a  bridge  over  the  J 
River  at  Oslo  and  the  matter  of  making! 
appropration   for  the   work   will  be  taken  . 

Ohio. 

•{•Bids  will  be  received  until  10  a.  m.,  }■ 
22.  by  Board  of  Shelby  County  Commissi- 
ers,  Sidney,  O.,  for  furnishing  labor  End  i- 
terial  necessary  for  the  construction  of  : 
superstructure  of  one  steel  highway  bn(, 
60  ft.  long  with  14-ft.  roadway,  over  Tii: 
Creek  in  Turtle  Creek  Township,  near  Han. 
Plans  and  specifications  may  be  obtained 
H.  T.  Ruese,  County  Auditor,  or  the  Cou 
Engineer. 

4*Bids  will  be  received  until  10  a.  ni.,  Ji 
22,  by  Board  of  Shelby  County  Commissioni 
Sidney,  O.,  for  furnishing  the  necessary  lal 
and  material  for  the  construction  of  the  sup 
structure  of  one  steel  highway  bridge,  i^i 
long  with  16-ft.  roadway,  over  Mosquito  Cn 
in  Green  Township.     Plans  and  specificatu 


4" indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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on  file  with   the   County   Auditor.  .11.   T. 
lie.  or  County  Engineer. 
Bids  will  be  received  until   11  a.  m.,  July 
Board  of  Cuyahoga  County  Commission- 
Cleveland.  O..   for  the  construction  of   a 
-ete  bridge   per   report    Xo.   2!t-rJ,   cm   the 
J  1  Road   in   Solon   Township.      Plans   and 
Jfications  may  be  obtained  of  the  Countv 
ineer.   West  3d   St.,   Cleveland,   O.     Frank 
iier  is   County   Surveyor.     J.    F.   Gi>ldcn- 
L  is  Clerk. 

•  3ids  will  be  received   until   iioon.  Jul.\    S. 

•  lepartment  of  Public  Service.  Dayton.  O.. 
the  construction  of  a  1-50-ft.  steel  truss 
i.e  in  connection  with  levee  work  noted 
ir  that  section  in  this  issue.  Official  ad- 
(icment    will   be    found    elsewhere    in   this 

Ounty  Auditor  Crawford.  Butler  County, 
lilton,  O.,  in  the  annual  budget  provides 
JKl  for  the  construction  of  necessary 
ies. 

3  he   Board    of    Control,    Toledo,    O.,    has 
^Jed  to  the  C.  H.  Path  Co.,  .'.16  FJectric, 
(land,  O..  the  contract   for  the  construc- 
of  piers  for  the  .^sh-Consaul  St.  bridge 
hid  of  $110,234.     Other  bids  received  for 
■  vork   were:     Great    Lakes   Towing   Co.. 
(•41!;  Rabbit   &  Sons,   $1.34.011. 
[  ;idents  of  Eastern  Ave.,  near  Duck  Creek, 
■irongly  advocating  the  construction  of  a 
.  or  concrete  bridge  over  the  creek  to  re- 
i  the  present  inadequate  structure.     .\  pe- 
ll will  be  filed  with  the  City  Council.  Cin- 
ti.  O.  shortly. 

Pennsylvania. 

I;  erection  of  two  new  bridges  has  been 
:  unended  to  the  County  Commissioners, 
J  I.  Pa.  One  structure  to  be  over  Muckin- 
ti  s  Creek,  between  Darby  Townshio  and 
?plden  Borough,  and  the  other  over  Ches- 

reek  at  Bone  Mill  Road  in  Thornbury 
iiship. 

!he  Altoona  &  Logan  Vallev  Electric  St. 
i  ay  Co.,  S.  S.  Lriine.  General  Manager, 
i  ubniitted  to  the  City  Treasurer  of  .\l- 
I.  Pa.,  a  check  for  $2."), 000,  the  company's 
II  of  the  cost  of  building  the  proposed 
ii^eventh  St.  bridge.  The  Board  of  Public 
:  s  recentlv  awarded  the  contract  for  the 
I  work  to  the  Penn  Bridge  Co.,  Beaver 
I  Pa.,  and  work  will  be  started  shortly. 
I  ontract  for  the  erection  of  the  approaches 

e  new  bridge  has  been  awarded  to  the 
jiman     Lumber     Co.,     Cresson.     Pa.,     at 

^incil  Committee  on  Surveys  of  the  City 

Jiiladelphia.    Pa.,    has    recommended    the 

l'"Uction    of    the    following    new    bridges : 

;.\ve.    over    Indian    Run,   $10,000:    Glen- 

5  .Ave.  over  P.,   G.   &  N.  R.   R..  $1(5.000; 

(St..  over  P.,  B.  &  W.  R.  R.,  $2ti.ri00 :  72d 

'.er   P.,   B.  &  W.   R.   R..  $20,000:   Mont- 

■y  St.  over  Connecting  Rv..  $4-5.000 :  (i(>th 

north  over  Xorth   Penna.'  R.  R..  $20,000 : 

er  Ave.  over  P.  &  B.  C.  R.  R..  $:38.000 : 

nnreland   St.   over   Xorth   Penna.   R.   R.. 

iidley   Ave.   under   X^orth    Penna.   R. 

I  Rhode  Island, 

ids  will  be  recei\e(l  until  noon.  lunc 
V  Stnte  Hoard  of  Public  Ro:uls.  P.  J. 
)n.  Clerk,  Providence,  R.  T..  for  the  con- 
ion  of  two  reinforced  concrete  bridges. 
;  Birrington.  R.  L.  300  ft..  6  spans :  War- 
^  I..  200  ft..  3  scans. 


Tennessee. 

.\  conference  was  recentlv  held  bv  \V.  B. 
Hatcher,  Clerk  of  the  Kno.v  Countv  Road 
Connnission,  C.  W.  Pearsoll,  County  Engineer, 
Knoxvillc.  Tenn.,  and  a  Committee  of  Blount 
County  in  regard  tu  reconstructing  the  bridge 
over  Stock  Creek,  through  which  a  road 
roller  recently  fell. 

Texas. 

.\  dr:iit  .11  plans  for  the  construction  of  two 
new  bridges  over  the  Trinity  and  Clear  Fork 
has  been  submitted  to  the  Cotmtv  Commission- 
ers, Fort  Wurth,  Tex.,  by  Brenneke  &  Fay, 
St.  Louis.  .Mo.      The  structures,  one  of  which 

^'"  be   1,! It    long  and  the  other   l.OUO   ft. 

m   length,   will   be   built   with  the  proceeds  »i 
the  $iioii.iiuii  b,„„l   is^iK- 

Virginia. 

+Bids  will  be  received  until  noon.  June  24, 
by  Halifax  County  C  >urt,  Houston.  V'a.,  for 
the  construciiun  of  the  Concord  Bridge,  near 
Lcda.  over  the  Bannister  River  in  Halifax 
County,  \a.,  l.j  miles  from  Xathalie  on  the 
Xorfolk  &  Western  Ry.  The  structure,  which 
will  be  of  steel  with  wooden  approach  and 
wooden  bents,  will  be  417  ft.  long,  with  a  12- 
ft.  roadway.  The  substructure  will  be  of  con- 
crete and  cement  rubble.  Stone  and  sand  mav 
be  obtained  at  the  site.  Plans  and  specihca'- 
tions  may  be  obtained  of  the  Clerk  of  the  Cir- 
(.niit  Court.  Houston.  \"a.,  or  at  the  office  of 
Childrey-Sunday  Co.,  Richmond,  Va.,  at  a  cost 
of  $1.3")  for  live  bridges  in  the  countv.  .X 
certified  check  for  $200  must  be  fixed'  with 
each  bid.  P.  St.  J.  Wilson  is  State  Highwav 
Commissioner. 

•J»Bids  will  be  received  until  noon,  June  24. 
by  Halifax  County  Court,  Houston.  Va.,  for 
tne  construction  of  the  Terrv  Bridge  over 
Bannister  River  in  Halifax  County,  2  miles 
from  Scottsburg.  on  the  Southern  Ry.  The 
structure,  which  will  be  of  steel  with  wooden 
approach  and  wooden  bents,  1()8  ft.  long,  with 
a  12-ft.  roadway.  The  substructure  will  be 
of  concrete  and  cement  rubble.  Stone  and 
sand  may  be  secured  w-ithin  1  mile  of  the 
site.  A  substructure  will  include  tearing  out 
Houston  abutment.  Plans  and  specifications 
may  be  obtained  of  the  Clerk  of  the  Circuit 
Court,  or  at  Childrey-Sundav  Co.,  Richmond, 
va.  A  certified  check  for  $200  must  be  filed 
with  each  bid.  P.  St.  J.  Wilson  is  State 
Highw^ay   Commissioner.   Richmond,  Va. 

^•Bids  will  be  received  until  noon,  June  24, 
by  Halifax  County  Court,  Houston  Va.,  for 
the  construction  of  the  Meadville  Bridge  ove.r 
Bannister  River,  near  Meadville,  in  Halifax 
County.  10%  miles  from  Houston,  on  the 
Xorfolk  &  Western  Ry.  The  structure  w'ill 
be  of  steel  and  wood.  .500  ft.  long,  with  12- 
ft.  roadway  on  a  concrete  and  cement  rubble 
substructure.  Stone  and  sand  may  be  ob- 
tained within  1  mile  of  the  site,  rlans  and 
specifications  may  be  obtained  of  the  Court 
Clerk,  or  of  Childrey-Sunday  Co.,  Richmond. 
Va.  A  certified  check  for  $200  must  be  filed 
with  each  bid.  P.  St.  J.  Wilson  is  State  High- 
way Commissioner,  Richmond.  Va. 

•{•Rids  will  be  received  until  noon.  June  24. 
by  Halifax  County  Court.  Houston,  Va.,  for 
the  construction  of  the  Henry  Bridge  over 
Sandy  Creek,  Halifax  County.  Va.,  about  12 
miles  from  Paces,  on  the  Southern  Ry.  The 
structure  will  be  of  reinforced  concrete  117 
ft.  long,  with  12-ft.  roadwav,  on  concrete  and 


cement  rubble  substructure.  .A  certified  die 
for  $200  must  be  filed  with  each  bid.  Pl;i 
and  specifications  may  be  obtained  of  the  Cle 
of  the  Circuit  Court,  Houston,  or  of  Childrf 
Sunday  Co.,  Richmond,  Va.  Sand  and  sto 
for  the  work  may  be  obtained  at  the  si 
P.  St.  J.  Wilson  is  State  Highway  Comni 
sioner,  Richmond,  Va. 

•'•Bids  will  be  received  until  noon,  June 
hv  Halifax  County  Court.  Houston.  Va.,  I 
the  construction  of  the  Houston  Bridge  o\ 
the  Bannister  River  in  Halifax  County, 
mile  from  Houston,  on  the  N'orfolk  &  Westt 
Ky.  The  structure  will  be  about  740  ft.  loi 
with  a  12-ft.  roadwav.  and  will  have  a  si 
structure  of  concrete-raising  blocks  on  ( 
masonry  and  cement  rubble.  Sand  and  stc 
may  be  obtained  within  1  mile  of  the  si 
Plans  and  specilications  may  be  obtained 
the  Clerk  of  the  Court,  or  of  Childrey-Sund 
Co.,  Richmond,  Va.  .-V  certified  check  for  $1 
must  be  filed  with  each  bid.  P.  St.  J.  Wilsi 
Richmond,  Va.,  is  Slate  Highway  Comin 
sioner. 

West  Virginia. 

®The  contract  for  the  construction  of  t 
superstructure  of  the  Cheat  Bridge  over  I 
Cheat  River  has  been  awarded  by  the  Com 
Court,  Elkins,  W.  Va.,  to  the  Canton  Brid 
Co..  Canton.  O.  Bids  were  opened  June 
The  structure  will  be  a  single  span  lOo' 
long,   with   a    14-ft.    roadway. 

Wisconsin. 

•J»Bids  will  be  received  until  10:30  a.  i 
June  20,  by  J.  C.  Shampnor,  County  Highw 
Commissioner,  Hotel  Xational,  Mount  Hor 
Wis.,  for  the  construction  of  a  bridge 
Springdale.  as  mentioned  in  our  Roads  a 
Streets  Column  in  this  issue.  H.  F.  Thon 
son.  Chairman  of  the  Town  of  .Springdi 
has  plans  on  file. 

.A.  resolution  has  been  recommended  i 
adoption  by  the  Railroad  Committee  of  1 
Common  Council  providing  for  the  constri 
tion  of  a  concrete  bridge  on  Eighth  A\ 
over  the  creek  near  the  city  limits  of  M 
waukec.   Wis. 

Canada. 

•J»Bids  will  be   received   until  noon,  July 
by    M.    E.    Boughton,    Secretary-Treasurer 
Lansdowne,  Arden.  Man.,   for  the  erection 
a   steel    truss   bridge   over   Grassy    River,   I 
twecii    Sections   1.0,   18,    12   and   24,   18,   13, 
a  point  3%  miles  east  of  Gleiiella.     .\butmei 
and   Wing  walls  of  cement  concrete  on  pi 
(if   piling   proves   practicable).     Estimates 
cu.   yds.      Gravel    for   concrete    at    1%    mil 
The  bridge  is  to  have  a  clear  span  of  70 
with  a  clear  width  of  18  ft.     Preference  giv 
tenders    for   the   whole   of   the    work.      Pis 
and  narticulars  at  Arden.  and  at  the  Depa 
ment  of  Public  Works,  Winnipeg. 

Representatives  of  Vancouver  Island  a 
Victoria,  B.  C.  are  to  take  up  with  the  E 
minion  Government  the  matter  of  building 
bridge  over  the  Seymour  narrows,  connecti 
the  Island  with  the  mainland.  The  cost 
such  a  structure  would  be,  it  is  estimate 
about  $20,000,000. 

The  contract  for  the  construction  of  a  st 
and  concrete  bridge  over  Bevans  Creek 
.Vrundel  Townshio,  .\rgenteuil  County.  P.  ' 
will  probably  be  aw-arded  to  George  M.  Bri 
ton,  Montreal.  Que.,  at  $4,080.  Bids  w< 
opened  June  1,  by  William  Thomson,  Sec 
tary  and  Treasurer,  .\rundel.  Que. 


RRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

liminary  work  is  under  way  for  the  ex- 
e  drainage  system  proposed  for  the  Cen- 
-lay  Drainage  District.  This  system  as 
sed  will  include  a  2.j-mile  main  ditch  and 
Ies  of  laterals,  the  whole  requiring  about 
^00   cu.   yds.    of    excavation.      Tames    R. 


California. 

.According  to  advices  from  Richmond,  Cal., 
the  Standard  Oil  Co.  will  build  a  tidal  canal 
from  its  works  through  the  marsh  land  to  the 
bay  at  the  north,  at  an  estimated  cost  of 
$100,000.  The  canal  will  be  2-5  ft.  wide.  The 
company-  plans  to  run  1,200.000  gals,  of  waste 
oil  water  an  hour  through  it. 


Tuing.  .Ark.,  is  the  Engineer, 

•!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recentl/. 


Illinois. 

•J"Bids  will  be  received  until  :}  p.  m..  Jv 
22,  by  Commissioners  of  the  Diveley  Le\ 
and  Drainage  Di.strict  at  the  ofiice  of  Bro' 
&  Burnside.  attorneys,  Vandalia,  III.,  for  1 
construction  of  the  following  work:  1.5,( 
lin.  ft.  of  earth  levee.  4-ft.  top.  side  slope; 
vt   1.  approximate  average   fill   7   ft.,  appro 
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mate  maxinuim  fill  1(1  ft.,  and  esliinated  to 
contain  79,000  cu.  yds. :  19,500  liii.  ft.  open 
ditch  work.  4  to  6-ft.  base  width,  side  slopes. 
1  to  1.  average  cut  3%  to  4  feet,  and  estimated 
to  contain  20,000  en.  yds.  Three  concrete  out- 
U't  flumes,  to  conclude  approximately  350  lin. 
It.  of  18-in.  salt  glazed,  vitrified  sewer  pipe : 
^ix  18-in.  cast  iron  flap  valves  and  approxi- 
mately 2o  en.  yds.  of  concrete  work.  A  certi- 
fied check,  payable  to  order  of  commissioners, 
for  the  sum  of  $250  must  accompany  each 
bid.  Detailed  plans  and  specifications  are  on 
file  and  may  be  seen  at  the  office  of  the  engi- 
neer, J.  V.'Waddell.  Vandalia,  111. 

^Bids  will  be  received  until  9  a.  m..  June 
22,  by  Commissioners  of  Drainage  District 
No.  4,  Paradise  Township,  Coles  County,  for 
drainage  work  in  the  district  requiring  tlie 
following  tile:  800  ft.  of  fi-in..  1.300  ft.  of  8- 
in..  160  ft.  of  12-in.,  and  4,000  ft.  of  14-in. ; 
average  depth  4  ft.,  except  on  the  12-in.  tile, 
which  is  to  be  laid  at  an  avera.ge  depth  of  0 
ft.  There  will  also  be  required  60  ft.  of  12-in. 
cast  iron  pipe  where  the  drain  crosses  the 
Illinois  Central  railroad;  also  one  head-wall 
requiring  10  cu.  yds.  of  concrete.  The  nearest 
railroad  station  is  Magnet,  111.,  2%  miles  from 
the  work.  Work  is  to  be  completed  by  Sept. 
1.  1912.  Certified  check  for  $200  required  with 
bids.  Plans,  specifications,  etc-,  may  be  seen 
at  the  office  of  W.  E.  Wilson,  Town  Clerk, 
Etna,  III.  and  at  the  law  office  of  Emery  An- 
drews. Mattoon,  111.  The  engineer  is  Frank 
E.  Bishop.  Mattoon,  111. 

4»Bids  will  be  received  until  10  a.  m.,  June 
27    (readvertisement),    by    Commissioners    of 
Inlet   Swamp  Draina!<e  District  of  Lee  Coun- 
ty at  the  office  of  County  Clerk,   Dixon,   III, 
for    the     following:       Enlargement    of    24.68 
miles  of  open   ditches,   containing   172.000  cu. 
yds.   of  rock  excavation  and  863,000   cu.   yds. 
of  earth  excavation  with  side  slopes  of  Vi  to  1 
in  the  rock  excavation  and  V2  to  1  in  the  earth 
excavation,   and   base   widths   varying   in   size 
from  8  to  40  ft.     Construction  of  10.63  miles 
of  open  ditches  containing  209,000  cu.  yds.  of 
earth  excavation,  with  side  slopes  of  %  to  1 
and   1   to   1,  and  base  widths  varying   in  size 
from  3  to  12  ft.     Cleaning  out  o'f  8.49  miles 
of  open  ditches,  containing  42,000  cu.  yds.  of 
earth   excavation   with   side  slopes  of  V2  to   1 
and   1   to   1,  and  base  widths  varying  in  size 
from  4  to   12  ft.     Filling  in   of  present  open 
ditch   containing  3,400  cu.   yds.   to   fill.     Con- 
struction of  13.03  miles  of  tile  ditches  contain- 
ing  the   following   amounts   and   sizes   of  tile 
(separate   bids   on   vitrified    or   shale    tile    re- 
quired) :     4,400  lin.  ft.  of  30  in.  internal  diam- 
eter, 4,700  lin.   ft.  of  27  in.  internal  diameter, 
ii.600  lin.  ft.  of  24  in.  internal  diameter,  12,150 
lin.  ft.  of  22  in.  internal  diameter,   13,250  lin. 
ft.  of  20  in.  internal  diameter,  9,400  lin.  ft.  of 
18  in.  internal  diameter,  4,100  lin.  ft.  of  16  in. 
internal  diameter,  2,600  lin.  ft.  of  15  in.  inter- 
nal diameter.  2,000   lin.   ft.   of   14   in.   internal 
diameter,  8,000  lin.  ft.  of  12  in.  internal  diam- 
eter,  1,600  lin.  ft.  of  10  in.  internal  diameter 
and   four   concrete   head   walls   and   24   brick 
manholes  with   iron   covers.     The  tile  will  be 
laid  to  depths  varying  from  5  ft.  to  13  ft.    No 
Ijids  will  be  considered  unless  accompanied  by 
casli    or    a   certified    check    on    some    national 
bank  for  a  sum  not  less  than  10  per  cent  of 
the  bid.     Bids  will  be  received  for  the  work  in 
sections  as   prescribed   or   for  the  work   as   a 
whole.     Plans  and  specifications  together  with 
the  court's  order  for  said  work  mav  be  seen 
at  the  office  of  the  Countv  Clerk,  Dixon,  111., 
or  at  the  office  of  J.  M.  Egan.  Jr.,  Civil  Engi- 
neer,  .\mboy.   111.,  where   further  information 
may  be   obtained.     Specifications  mav  be  had 
upon   request  of  J.   M.  Egan,  Jr.,   Civil  Engi- 
neer,  .Amboy,   111.     X.   F.   Gehant,    Secretary, 
Dixon.  III. 

^Bids  will  be  received  until  1  p.  m.,  June 
25,  by  J.  W.  Shastid.  Oreana.  111.,  for  furnish- 
ing, retrenching  and  laying  12.37(>  ft.  of  14- 
in.  to  24-in.  shale  drain  tile.  P.  T.  Hicks, 
Decatur.   111.,   is    County   Surveyor. 

Indiana. 

•J-Bids  will  be  received  until  June  29  by 
Auditor  of  Fayette  County.  Connersville,  Ind., 
for   the   construction    of   a    levee   three   miles 


north  of  Connersville  on  the  Waterloo  road 
on  the  farms  of  Charles  Ostheimer  and  Ed 
Thomas  in  Harrison  township. 

Michigan. 

®Bids  were  opened  June  10  by  H.  D.  Red- 
man, Drain  Commissioner  of  Gratiot  County, 
Ithaca,  Mich.,  for  constructing  Drain  No.  HI, 
the  contracts  for  10  miles  of  main  and  branch- 
es being  awarded  to  Joe  Ray,  Alma,  Mich.,  at 
$10,555.  The  work  includes  3.1:38  rods  of 
cleaning  out,  widening,  straightening  and  ex- 
tending. Branch  2  was  let  in  four  sections,  as 
team  work ;  376  rods,  at  an  average  price  of 
$1.95  per  rod.  Branch  2  has  a  4  ft.  bottom  and 
average  cut  of  SV2  ft. 


Mississippi. 

^Bids  will  be  received  until  11  a.  m.,  July 
11  (readvertisement),  by  Maj.  J.  A.  Wood- 
ruff, U.  S.  Engineer,  Vicksburg,  Miss.,  for 
constructing  about  1,600,000  cu.  yds.  of  earth 
work  in  the  Third  District.  The  itemized 
bids  for  the  work  which  were  rejected  were 
published  in  our  last  issue.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Missouri. 

Citizens  of  New  Madrid,  Mo.,  have  raised  a 
subscription  of  $25,000  toward  cutting  a  canal 
across  Madrid  Bend,  so  as  to  change  the 
course  of  the  river. 

The  City  Counselor  of  Kansas  City  has  de- 
cided that  it  will  be  necessary,  if  the  diversion 
nf  Turkey  Creek  into  the  Kaw  River  is  to 
l)e  made  expeditiously,  to  provide  the  neces- 
sary $1,000,000  by  both  a  bond  issue  and  spe- 
cial assessment  against  a  benefit  district.  Plans 
were  made  some  time  ago  by  L.  R.  Ash,  City 
Engineer  of  Kansas  City,  to  change  the 
course  of  Turkey  Creek  westward  through  a 
tunnel  in  Grevston  Heights,  at  an  estimated 
cost  of  about  $1,000,000. 

New  Jersey. 

The  following  bids  were  received  June  11, 
by  the  State  Department  of  Inland  Water- 
ways, Trenton,  for  dredging  a  section  of  the 
inland  waterway  between  Townsend  Inlet  and 
the  bridge  of  the  Ocean  City  Branch  of  the 
Philadelphia  and  Atlantic  City  Railroad  across 
Crook  Horn.  The  distance  is  approximately 
ten  miles,  and  it  is  estimated  that  about 
620,000  cu.  vds.  of  dredging  will  be  required : 
Atlantic  Gulf  &  Pacific  Co.,  New  York,  12.9 
cts. ;  E.  M.  Graves,  12.50  cts. ;  Miner  Engi- 
neering Co.,  Washington,  D.  C,  11.9  cts.; 
Hill  Dredging  Co.,  Atlantic  City,  9.85  cts.; 
Richards  Dredging  Co.,  Philadelphia,  8.8  cts. ; 
Standard  Engineering  Co.,  New  York,  9.35 
cts. :  American  Dredging  Co.,  Philadelphia, 
9.3  cts. 

North  Carolina. 

Surveys  for  the  proposed  Buffalo  Drainage 
L)istrict  No.  1  in  Cleveland  County  have  been 
completed  by  F.  G.  Eason,  U.  S.  Drainage  En- 
gineer, Charleston,  S.  C,  and  a  report  on  the 
project  will  be  submitted  shortly. 

Ohio. 

•|«Bids  will  be  received  until  noon.  July  8. 
by  Department  of  Public  Service,  C.  J.  Gross, 
Secretary,  Dayton,  O.,  for  the  construction  of 
about  1,200,000  cu.  yds.  of  levee,  including  con- 
crete retaining  walls,  sewers,  riprap,  150  ft. 
steel  truss  bridge,  piling  and  other  work. 
Official  advertisement  will  be  found  elsewhere 
in   this   issue. 

The  River  and  Harbor  Commission  of 
Cleveland  will  report  to  the  City  Council  this 
month  recommending  a  plan  for  the  straight- 
ening of  the  Cuyahoga  River.  The  report  will 
advise  a  definite  plan  of  procedure  and  a 
method  of  financing  the  improvement.  It  is 
probable  that  the  commission  will  advise  the 
city  to  take  up  the  work  in  sections  and  make 
use  of  the  power  given  councils  by  the  Cetone 
act  to  finance  it.  Under  this  law  the  city 
may  require  property  owners  deriving  a  bene- 
fit from  the  improvement  to  share  the  ex- 
pense. Estimates  of  the  cost  of  eliminating 
the  bends  of  the  river  have  varied  from 
$4,400,000  to  $.j,.jOO.O00.  Robert  Hofman  is 
City   Engineer  of  Cleveland. 


Tennessee. 

+Bids  will  be  received  until  11  a  m  I  , 
by  Clarke  S.  Smith,  Maj.,  V.  S.'&i^'' 
-Memphis,  Tenn.,  for  constructing  about  t?' 
0(1(1  cu.  yds.  of  levee  in  the  White  Riverk  '" 
District.  ^»er.vee 

Memphis,  Tenn.,  an(i  Vicinitj 

(regul.'^r  correspondence.) 

®When  bids  were  opened  bv  Major  w., 

S.  Smith  in  Memphis  on  the  10th  of  ]U  ■ 

was   fund   that   the   levee   builders  are  kJ 

mined   to   take  no  more  cheap  work  a/ ft 


Major,  who  has  a  world  of  experience  hfZ 
building,  profited  by  the  example  of  ";„ 
Woodruffs    letting   in  the   \'icksburK  dirl, 

nnr     -^.-^ont^rl    tl,„„„   U:j„    ...1,-    1.    _  6  .'-'Wt, 


and  accepted  those  bids  which  were  subi  t'.,i 
even   despite   the    fact   that   they   were  M, 
than   anything   let   in   this    district    for"' 
years  past.    The  tabulation  of  the  bids 
Bird's   Point,   Mo.,   99,0(X)     cu.     yds  - 
Brothers    Co.,   of   Memphis,   24  cts    (-, 
work)  ;  Roach  &  Stansell.  of  Memphn 
Hickman,  Ky.,  150,000  cu.  vds.— C   1 
durant,   Hickman,  22.7  cts.    (awarded  ■. 
Roach   &   Stansell,    Memphis,   26.8  cts 
ranee  Brothers  Co.  &  Leonard,  Mempb 
cts. :  Carey  Brothers  Co.,  Memphis,  :35  , 
Wilson,   Ark.,   335,000    cu.     yds.— Rn 
Stansell,   Memphis,  24.8  cts   (awarded 
Carey   Brothers   Co.,   Memphis.  26  cts 
ranee  Brothers  Co.  &  Leonard.  Meranh 
cts. 

St.   Claire,  Ark.,   210,000  cu.  yds.— R. 
Stansell,  Memphis.  25.85  cts.   (awarded  « 
Carey  Bros.  Co.,  Memphis.  25  cts. ;  Luh 
Brothers  &  Leonard,  Memphis,  24.9  cts 

Wyanoke,  Ark.,  385,000  cu.  vds.— Rn, 
Stansell,  Memphis,  26.9  cts.  (awarded  « 
Lowrance  Bros.  Co.  &  Leonard,  26.7  ct^. 

While  it  will  be  seen  that  Carey  Bro;  -. 
were  low  on  Wilson,  Roach  &  Stansell  p  in 
a  bid  for  all  or  none  of  three  pieces  whicin- 
eluded  Wilson,  St.  Claire  and  Wyanoke,  us 
securing  all  three  pieces.  \\'hile  it  will  be  - ' 
from  the  above  list  that  the  prices  were 
close  in  some  cases,  it  m.ust  be  consider 
getting  at  the  relative  values  of  the  bids.; 
all  of  the  work  must  be  finished  before  Jaisl, 
and  in  the  wet  ground  on  which  some  o  it 
levee  will  be  built,  there  are  but  few  firms  If 
to  accomplish  the  desired  results  in  th<l 
lotted  space  and  the  figures  show  a  health  ;- 
dication  inasmuch  as  they  demonstrate  thill 
of  the  big  firms  are  taking  into  cousidenn 
the  same  general  conditions  which  tenco 
boost  prices  and  are  determined  thi't  U);s 
there  is  money  in  the  work,  they  don't  wait. 
C.  T.  Bondurant,  a  comparative  newcomfn 
the  levee  game,  made  the  only  bid  wh 
seemed  anyway  out  of  line,  but  the  impresin 
seems  to  exist  that  because  of  his  being  one 
ground  at  Hickman  he  did  not  fare  so  by 
after  all  and  should  make  a  neat  sum  on's 
contract. 

Now   all    eyes'  move   on    Vicksburg,    ■ 
Major  J.  A.  Woodruff  will  have  over  a  .'i. 
yards  to  offer  within  the    next    twenty  d. 
This  is  the  work  he  recently  rejected  bidsi. 
With  Roach  &  Stansell  comparatively  satis) 
as  a  result  of  the  letting  on  the  lOtli,  at  M 
phis,  the  Vicksburgh  work  should  go  forti 
a  higher  price  than  before,  for  now  Ijivu: 
Brothers  &  Leonard,  the  Helgason  boys  1 
the    Dulaney   crowd    are   the   only    ones  ! 
enough  to  handle  the  work  to  be  offered  1 
in  view  of  the  fact  that  Major  Smith  at  M- 
phis  will  have  another  million  yards  to  C 
w-ithin  the  next  60  days  and  Capt.  Sherril 
New  Orleans  a  like  amount,  to  say  nothing 
the   state   levee  boards,   the   wise  heads  c: 
dope  out  cheap  prices  for  some  time  toco 
The   same    information    recently   published 
these  columns  about  the  work  in  the  Vic. 
burg   territory    on    which    bids     were    opei 
June  3rd  and  then  rejected,  will  no  doubt 
ply  in  all  details  to  the  readvertised  contra' 
When  the  hustling  little  Assistant  Engin 
of  the  L^nited  States  government  at  Memp 
announced   that    Major    Smith    had   a  niill 
choice  yards  of  levee  work  to  dish  out  in  ' 
very   near   future  and  that   some  of  it  mij 
be   long   time   w-ork,   another  happy  note  « 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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■k   in   the   levce   men's   hearts.      The    I  t -t 

■  will  perhaps  be  at  White  Hall.  Ark., 
e  3O0,0iHi  yds.  of  new  loops  will  he  con- 
:tcd.  Theii  in  the  U'hite  River  district. 
her  800,0(.HJ  of  all  field  work,  with  low 
;,  will  be  held  out  to  the  boys  with  the 
s. 

lach  &  Stansell,  who  were  awarded  the 
of  the  levee  work  recently  let  by  Major 

h.  have  already  begun  to  pile  up  dirt  on 
new  work.     Last  week  three  outlits  were 

.tched  to  Wyanoke,  .-Krk.,  and  by  the  18th 

■  Roach  says  he  will  have  two  large  outiits 
e  upper  territory,  one  at  Wilson  and  one 

Claire.  That's  some  hu.stling  all  right ! 
IcCadden,  who  made  such  a  gallant  high 
r  rtght  at  Pecan  Point.  Charlie  Silcr  and 
ord  Brothers  are  the  ones  hard  at  work 
yanoke. 

he  Roach-Manigan  Paving  Co.  of  this 
was  awarded  27,000  sq.  yds.  of  sheet 
lit  in  the  City  of  Fort  Worth,  Te.xas.  on 
."ith  inst.  The  above  company  is  doing 
;  half  a  million  dollars'  worth  of  work  in 
s  cities  and  Bob  Colglazier.  who  is  in 
;e  of  the  Western  end  of  the  concern. 
IS  that  he  has  things  well  in  hand  an<l 
oving  nicely  along. 

oper  Brothers  were  awarded  the  con- 
fer excavation  of  subway  to  be  built  by 
"ity  of  Memphis  and  the  \.  C.  &  St.  L. 
on  the  Parkway  and  have  already  moved 
s  on  the  work,  which  embraces  appro.xi- 
y  14.000  cu.  yds.,  and  is  expected  to  be 
ed  within  .iO  days.  Hunter  ^IcDonald  is 
Engineer  of  the  N.  C.  R.  R.  and  J.  .\. 
•rg.  Jr.,  is  looking  after  the  interests  of 
'ark  Commissioners. 

s  expected  that  within  the  next  MO  days 
ity  of  Memphis  will  have  in  the  neii^h- 
lod  of  TiiO.iHKi  c'.i.  yds.  of  levee  work  to 
The  embankment  to  be  built  is  for  the 
ise  of  protecting  the  low  lands  of  the 
'rom  overflow  and  while  City  Engineer 
[herford  has  not  fully  worked  out  his 
I  it  is  understood  that  the  levee  will  c.x- 
iirom  the  foot  of  .Adams  St.  on  the  south 
lontinue  along  the  front  of  the  city  until 
■ills  of  the  suburbs  near  Raleigh  are 
i;d.  .\  tlnod  gate  is  expected  to  be  built 
:  Bayou  Gayoso  and  during  high  water 
rainage  will  be  pumped  over  the  gate, 
r  Crump  is  desirous  of  having  an  expert 
!:h  matters  consult  with  the  city  forces 
Iso  if  possible  secure  the  advice  of  Major 
of  the  Government  Engineer  Corps. 
I-  Mayor  Crump  has  not  given  up  all 
I  of  having  the  Government  contribute  a 
in  amount  to  the  Memphis  levee  project, 
inot  resting  on  his  oars  until  he  finds  out, 
i  going  ahead  with  his  plans  and  prepara- 
\  and  will  be  ready  to  take  the  bit  in 
ri  even  if  Uncle  Sam  disappoints  him. 
"  the  first  time  in  months,  points  in 
rfisas  are  again  having  regular  serv- 
J  Practicallv  all  roads  running  into 
la.  .\rk..  liave  now  resumed  operations, 
^he  track  is  said  to  be  in  good  shape. 
ti'.  &  M.  V.  have  also  issued  notice  that 
Igiilar  schedule  to  points  in  Mississippi 
(  a.ffain  go  into  effect,  and  in  a  short 
i<  II  the  roads  will  be  running  again.  Some 
)■  smaller  towns  have  been  cut  off  from 
fng  facilities  for  a  long  time,  and  the 
li  will  do  a  fine  business. 
r,  three  Lowrance  boys,  G.  H..  ^^'.  T. 
i|.  M.  state  that  they  intend  to  rush  oper- 
J  on  their  contract  at  Atherton.  La.. 
I'nish  in  time  to  get  a  snatch  at  some  of 
price  work  coming  up.  The  Helga- 
•  nd  Bill  Stephenson  and  Henry  Mc- 
r  1  are  also  on  this  work,  and  are  doing 
ijiest  to  finish  up.  It's  enough  to  make  a 
It  cuss  to  have  a  lot  of  cheap  work  that 
i|)  be  finished  before  .getting  where  one 
lliake  some  luoney.  It  seems  that  this 
itct  was  taken  simply  to  make  expenses 
I  not  with  the  idea  of  making  much 
•I'.  It  was  delayed  by  the  floods,  and 
*jvill  have  to  be  finished  before  moving. 
Iihese  boys  are  hustlers,  and  will  be 
v;:h  in  plenty  of  time  to  take  a  crack  at 
Jyork  coming  up. 
ytor   J.    A.    W^oodruflt    has    introduced    a 


ricoinmendatioii  tluit  the  fnitcd  Stales  Gov- 
ernment appropriate  $2.50<>,(XiO  for  the  pro- 
tection of  the  Red  River  District,  and  if  this 
measure  passes,  will  have  just  oodles  of  work 
to  advertise  soon. 

Mr.  Tutwiler.  President  of  the  Memphis 
.Street  Railway  Co.  has  announced  that  his 
'•rganiz.ition  will  sliortly  commence  work  on 
ovir  six  miles  of  new  track,  mostly  in  the 
wa_\  of  new  loi-.ps  to  care  for  the  heavy  traf- 
fic. One  ■■!  those  loops  will  run  on  Third  St., 
and  exteiKi.iiis  will  be  made  along  Poplar 
St..  and  t!ir.  unh  the  Speed  Way  Land  Com- 
panyv  pr..|HTt\.  where  a  new  residence  section 
is  being  opened  up.  Mr.  Tutwiler  also  says 
the  company  will  spend  many  thousands  of 
dollars   for  new   cars   and   other  equipment. 

The  Chicago.  Burlington  &  Quincy  R.  R- 
has  at  last  made  arrangements  for  entrance 
into  Meini>liis.  and  one  of  their  largest  sur- 
veying parties  are  now  at  work  on  the  lines 
into  this  city  So  far  as  can  be  learned,  the 
location  of  the  entering  line  will  be  through 
the  subdivision  of  the  Union  Land  Company, 
paralleling  the  Memphis  and  State  Line  track. 
.An  officer  of  the  railroad  gives  out  the  infor- 
mation that  the  Burlington  will  cross  the 
river  at  Metropolis,  HI.,  and  from  there  to 
Mem|)his.  In  way  of  Dyersburg,  using  the 
tracks  of  the  Dyersburg  Northern  into  Mem- 
phis. The  entrance  of  this  big  road  will  help 
Memphis  immensely,  and  will  add  largely  to 
the  value  of  the  I'nion  Land  Company's  plot, 
by  coming  in   through   that   section. 

On  Saturday.  June  8,  the  last  spike  was 
driven  in  the  tracks  of  the  Birmingham 
N'orthwestern.  and  this  road  is  now  open  for 
service.  It  connects  Memphis  with  several 
thriving  little  towns  between  Dyersburg  and 
Jackson,  which  up  to  now  have  been  lacking 
in  shipping  facilities,  and  all  produce  can  now 
come  in  by  way  of  Dyersburg  over  the  Illi- 
nois Central.  This  little  road  is  -18  miles  in 
length,  and  certainly  fills  a  longfelt  want  in 
the   country   it   traverses. 

The  Southern  Pacific  has  suspended  opera- 
tions in  the  vicinity  of  the  Hymelia  break- 
water and  will  have  to  make  a  detour  until  the 
water  subsides.  The  situation  is  growing 
very  serious  in  that  section,  and  the  w-ater 
loss  is  mounting  higher  every  hour.  Officials 
of  the  Southern  Pacific  state  that  as  soon  as 
the  tracks  are  out  of  water  repairs  will  be 
conuuenced  and  trains  put  through  as  soon  as 
possible. 

The  Rock  Island  will  soon  commence  work 
here  on  the  Hopefield.  .Arkansas  terminal, 
which  was  almost  totally  destroyed  by  the 
overflow,  and  state  that  they  will  resume  traf- 
fic on  their  ferry  in  a  short  time.  The  trans- 
fer here  has  been  out  of  business  for  some 
time. 

Contractors  in  this  section  are  becoming 
genuinely  alarmed  at  the  prevalence  of  an- 
thrax, or  charbon.  It  has  recently  broken  out 
here,  and  is  doing  uiUold  damage  to  stock 
owners.  The  experts  have  called  a  meeting 
for  the  discussion  of  some  remedy  and  will  do 
all  in  their  power  to  stop  the  ravages.  They 
state  that  the  germs  were  carried  far  and 
wide  by  the  flood,  and  that  it  may  grow  into 
an  epidemic  before  stopped.  However,  all  of 
the  boys  here  played  wise  in  ordering  suf- 
ficient charbon  vaccine  to  inoculate  all  their 
stock,  and  it  appears  that  they  acted  in  plenty 
of  time,  still  they  are  keeping  a  very  close 
watch- 
Mr.  H.  Cassedy.  one  of  the  Commissioners 
of  Highway  District  No.  1  of  Lincoln  Coun- 
ty. Miss.,  announces  that  on  the  first  Monday 
in  July  this  district  will  receive  bids  on  about 
thirty  miles  of  gravel  roads.  The  county  has 
on  hand  approximately  $100,000  to  pay  for 
this  work,  and  desires  the  contract  rushed  to 
a  speedy  completion.  This  new  w-ork  is  a 
continuation  of  approximately  twenty-eight 
miles  of  road,  contract  for  which  was  let  last 
summer,  which  work  will  be  completed  in  a 
few  days.  Mr.  Cassedy  says  hs  thinks  that 
the  territory  surrounding  this  district  will  have 
lots  of  work  in  the  near  future.  .Address  Mr. 
H.  Cassedy.  Commissioner.  Highway  Dis- 
trict No.  1.  Brookhavcn.  Miss. 

Congressman  K.   1).   McKeller  has  been  re- 


quested by  the  City  Commission  to  arrang 
for  the  inspection  of  the.  levee  system  in  Nort 
Memphis  by  a  corps  of  United  States  Eng 
neers  in  order  to  arrive  at  the  best  plan  fc 
protection. 

Maior  T.  G.  Dabncy.  Chief  Engineer  of  tl 
Upper  Yazoo  Levee  District,  spent  the  St 
in  Memphis.  Major  Dabney  states  that  1 
has  called  a  meeting  of  the  levee  board  fc 
June  '.'l.  at  Clarkcsdale,  Miss.,  when  plai 
for  repairs  will  be  taken  up.  The  Major,  wl 
boasts  of  the  finest  levee  system  along  the  b 
stream  (and  rightly  so  for  during  the  la 
flood  his  was  the  only  embankments  whic 
withstood  the  terrific  strain),  is  greatly  in  f: 
vor  of  the  Government  contributing  one-ha 
to  the  support  of  all  levee  systems  and  he 
doing  all  in  his  power  to  bring  this  about. 

Texas. 

•J«Bids  w'ill  be  received  until  noon,  July  1 
bv  H.  M.  Harrison,  Chairman  Drainage  Di 
trict  No.  .>,  R.  R.  No.  1.  1-a  Porte,  Tex.,  ft 
the  construction  and  completion  of  a  draii 
age  system  for  drainage  district  No.  5,  Ha 
ris  County,  Texas,  consisting  of  about  H 
miles  of  main  ditch  and  laterals.  .  Bids  f< 
this  work  must  be  submitted  on  blank  forn 
which  will  be  furnished  bv  the  secretary,  Due 
ley  Shaw,  La  Porte,  Tex.,  R.  R.  No.  1,  on  a] 
plication.  Plans,  specifications  and  proUl 
can  be  seen  at  the  office  of  the  engineer,  N.  < 
Kolb.  at  South  Houston,  Tex.  Bids  may  1 
made  on  the  work  as  a  whole  or  on  any  ma 
ditch  or  lateral  or  other  section  of  work  I 
itself.  Where  bids  are  made  on  the  entii 
project  they  should  be  made  on  each  class  < 
work,  such  as  earth  excavation  of  ditches  ar 
laterals,  clearing  of  outlets  and  excavation  ( 
outlets,  separately,  as  shown  more  fully  in  tl 
specifications.  Parties  bidding  on  this  woi 
will  be  required  to  furnish  a  certified  chei 
of  -5  per  cent  of  the  total  amount  of  their  bi 
payable  to  the  county  judge  of  Harris  Count 
Texas.  H.  M.  Harrison  is  Chairman  ar 
Dudley  Shaw  is  Secretary.  Drainage  Distri 
No.  .5.  Harris  County.  Texas. 

®Bids  were  opened  June  10  by  John  } 
Murch.  County  .Auditor.  Galveston.  Tex.,  fi 
ditching  along  county  road  near  Texas  Cit 
the  contract  being  awarded  to  F.  Freund, 
14%  cts.  per  cu.  vd.  The  work  includes  abo' 
12,800  ft.  of  open  ditch. 

The  first  and  second  surveys  for  a  draii 
age  system  for  Matagorda  County  Drainaj 
District  have  been  made  and  the  repor 
filed  and  accepted.  The  system  will  i 
elude  4**  ditches  and  laterals.  The  averai 
depth  will  be  4  ft.,  average  base,  8  ft.,  at 
estimated  yardage,  l,24.''>,i103  cu. .  yds.  Tl 
estimated  cost  is  $234.00(1.  The  drainage  di 
trict  comprises  some  80,000  acres  of  land.  1 
Black,  Markham,  Tex.,  is  Chief  Supervise 
E.  N.  Gustafson.  Bay  City,  Tex.,  is  Actir 
Engineer.  " 

G.  Denton  of  the  Denton  Colony  Co.  co 
templates  a  large  irrigation  project  on  Bl 
Reyes  Grant  in  Ditnmitt  Co.  on  the  Nuec 
River  Protection  levees,  dams,  canals,  pum 
ing  plants,  etc.,  will  be  constructed.  Roc 
well-Slining  Engineering  Co.,  Gunter  Bldi 
San  .Antonio,  Tex.,  are  the  engineers,  and  a 
now  making  the  surveys  and  investigations. 

Canada. 

®V\'.  J.   Birmingham.   Crossbill   P.   O.,  On 
has  been  awarded  the  contract  at  $1,710,   fi 
constructing    the    J.     H.    Campbell    municip 
drain  for  the  city  of  Wellesley,  Ont.     This 
an  open  and  tile  drain  proposition. 

It  now  looks  as  though  the  Canadian  go 
ernment  would  delay  the  letting  of  the  fir 
contracts  for  the  construction  of  the  Wellat 
canal  till  late  this  fall,  or  perhaps  ne.xt  wi 
ter.  It  is  practically  decided  that  owing 
the  magnitude  of  the  work  and  a  desire  < 
the  part  of  the  government  to  secure  evi 
fuller  statistical  and  detailed  information  r 
garding  the  undertaking,  noting  in  the  way 
coinmencing  work  will  be  begun  for  tl 
present.  It  is  practically  certain  that  no  co 
tracts  will  be  let.  at  least  not  until  tl 
early  winter,  and  in  this  case  the  work  i 
construction  would  not  commence  till  t' 
summer  of   U'13. 


•!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Alabama. 

The  City  Cnuiicil  of  Alahama  City.  .^la..  has 
i^.sued  a  call  for  an  election  in  July  to  author- 
ize ^oO.OOO  honds  to  install  a  waterworks  and 
sewerage  system  and  build  a  city  hall. 

Commissioner  James  Weatherly  has  intro- 
duced a  resolution  in  the  Board  of  City  Com- 
luissioners,  Birmingham,  Ala.,  requiring  the 
city  engineer  to  prepare  plans  for  a  water- 
work.s  system  for  the  city  of  Birmingham. 
W'.ilter  G,  Kirkpatrick  is  City  Engineer. 

California. 

The  Public  Service  Commission  of  Los 
.Angeles.  Cal..  has  instructed  Chief  Engineer 
Mulholland  to  begin  at  once  the  work  on  the 
Eranklin  canyon  tunnel,  and  to  prepare  figures 
and  plans  to  bring  the  water  from  the  Fer- 
nando reservoir  to  the  Franklin  reservoir  and 
through  the  Cahuenga  pass  to  Inglewood  and 
Redondo.  The  estimated  cost  of  the  tunnel 
is  $70,000.  The  pipe  line  will  cost  over 
$1,000,000. 

The  water  committee  of  the  City  Council, 
Los  ."\ngeles,  Cal.,  has  recommended  that  the 
Public  Service  Commission  prepare  a  plan 
for  supplying  the  Hollywood  district  with 
Owens   River  water. 

District  of  Columbia. 

^Bids  will  be  received  until  J  p.  ni.,  June 
'21,  by  Commissioners  of  the  Distrist  of  Co- 
lumbia. Washington,  D.  C.  for  furnishing 
'2.74")  tons,  more  or  less,  cast  iron  water  pipe 
ff)r  use  in  the  water  department. 

Bids  were  received  June  1"2  by  the  Commis- 
sioners of  the  District  of  Columbia,  Washing- 
ton, D.  C,  for  furnishing  and  delivering 
10,000  %-in.,  and  250  %-in.  water  meters  for 
use  in  the  water  department,  as  follows :  Item 
(1)  standing  for  %-in.  and  (2)  for  %-in.:  Ga- 
mon  Water  Meter  Co.,  Newark,  N.  J.,  (I) 
$t).08;  (2)  $9.40.  Henry  R.  Worthington,  ]1") 
Broadway,  New  York  City,  (T)  $6;  (2)  $0. 
Union  Water  Meter  Co..  Worcester,  Mass.,  (I) 
$7.95;  (2)  $12.  Buffalo  Meter  Co.,  Buffalo,  N. 
Y.,  (1)  $5.50  (2)  $8.  Hersev  Mfg.  Co.,  South 
Boston,  Mass.,  (1)  $.5,  $5.75,  $5.25  and  $6 
for  5  000  %-in.:  $2.25;  (2)  $7,50  and  $9. 
Pittsburgh  Meter  Co.,  Pittsburgh,  Pa.,  (1) 
$5:  5.000  meters  $520;  2.500  $5.45;  (2) 
$7.50;  125  %-in.  meters  $7.75;  65  %-ln. 
meters,  IfS.  Thompson  Meter  Co.,  Brook- 
Ivn,  N.  Y..  (1)  $fi.4S  and  $5.(!o ;  (2)  $10  20. 
Neptune  Meter  Co..  New  Ymk  Citv,  (1)  $8; 
C21  $12. 

Illinois. 

•J=Bids  will  be  received  by  L.  K.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111, 
until  11  a.  m-.  Jimc  20.  for  furnishing  and 
delivering  to  the  water  meter  shops.  1330  In- 
diana Ave.,  150  %-in.  disc  meters,  GOO  %-in. 
disc  meters,  300  1-in.  disc  meters,  200  1%-in. 
disc  meters,  200  2-in.  disc  meters,  all  in  ac- 
cordance with  plans  and  S])ecifications  on  file 
at  this  oflice.  Cash  or  certified  check  for 
$50o  must   accompany   proposal. 

^Bids  will  be  received  until  8  p.  m..,  July 
2,  by  Village  Clerk,  M.  J.  Lochner,  Morton 
Grove,  111.,  for  the  construction  of  a  10-in. 
cased  well,  one  50.000-gal.  steel  tank,  120-11. 
steel  tower,  engines,  deep  well  pump  and 
building.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

^Bids  are  bein.g  asked  by  J-  .\.  Lacharite. 
Mayor.  .Assumption,  111.,  for  the  construction 
and  completion  of  a  brick  and  steel  standpipe. 
100  ft.  high  and  14  ft.  in  diameter,  also  ap- 
pro.ximately  l.OOo  ft.  of  O-in.  mains  and  four 
fire  plugs. 

Bids  will  be  received  by  L.  E.  McGami. 
Commissioner  of  Public  Works,  Chicago,  111.. 
until  11  a.  m..  June  27,  for  furnishing  the  la- 
bor, materials,  etc.,  necessary  to  fabricate  and 
deliver  at  the  Lake  View  Pumping  Station, 
Montrose  Blvd.  and  Clarendon  .^.ve..  such 
structural  steel  and  cast  iron  as  is  required  in 
the    construction    of    a    discharge     pipe    vault. 


Cash  or  certified  check  for  $100  nuist  accom- 
pany proposal. 

The  city  of  Assumption,  111.,  plans  the  in- 
stallation of  a  new  waterworks  system  at  an 
estimated  cost  of  $1,000,  to  include  a  lOO-ft. 
brick  and  steel  standpipe,  1,500  ft.  of  6-in 
mains  and  4  fire  plugs.  Water  will  be  secured 
from  wells.  R.  F.  Johnson  is  the  official  in 
charge. 

The  Otis  Elevator  Co.,  80  E.  Jackson  Blvd., 
Chicago,  has  submitted  a  bid  of  $1,380  to 
L.  1-'.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  constructing  a 
freight  elevator  at  the  Lake  View  Pumping 
Station,  Montrose  avenue  and  Clarendon  ave- 
nue. The  time  limit  being  45  days  froiu  the 
date  of  award. 

Jno.  Brennan  &  Co.  have  submitted  to  L.  I'.. 
McGann,  Commissioner  of  Public  Works, 
Chicago,  111,  a  bid  of  $12.95,  for  furnishing, 
delivering  and  erecting  to  the  city  one  75 
H.  P.  steam  boiler  of  the  Scotch  marine  type 
for  use  on  a  floating  pile  driver,  complete 
with   smoke-stack,   valves,  gauges,   etc. 

Indiana. 

•J»Bids  will  le  received  until  July  2,  it  is 
said,  by  City  Clerk,  Columbus,  Ind.,  for  the 
construction  of  a  new  filter.  Philip  Burgess, 
Columbus,  O.,   is  Engineer. 

®The  City  of  South  Bend,  Ind..  ha^ 
awarded  the  contract  for  furnishing  and  plac- 
ing one  10.000,000-gal  "Snow"  pumping  en- 
gine to  Henry  R.  Worthington  of  New  York 
City.  Burns'  &  McDonnell,  Scarritt  Bldg.. 
Kansas  City,  Mo.,  are  Engineers. 

®The  Board  of  Public  Works  of  Logans- 
port,  Ind.,  has  awarded  the  contract  for  the 
building  of  reinforced  concrete  head  gates  for 
the  citv  waterworks  race  to  G.  H.  Palmer  & 
Co.,  of"  that  cit\-  at  .$3,138. 

Iowa. 

^Bids  will  be  received  until  8  p.  m.,  June 
25.  by  City  of  Cresco,  la.,  A.  W.  Gillett,  Clerk, 
for  the  construction  of  a  water  supply  reser- 
N'oir  in  accordance  with  plans  and  specifica- 
tions prepared  by  W.  L.  Richards,  Engineer, 
and  on  file  at  the  office  of  the  City  Clerk. 

The  citizens  of  Lynnville,  la.,  on  June  17. 
voted  on  the  question  of  whether  or  not  a 
waterworks  system  should  be  installed  in  that 
city. 

The  City  Council  of  Des  Moines,  la.,  has 
accepted  the  report  of  Consulting  Engineer 
Daubney  Maury,  of  Peoria,  III,  which  ad- 
vised the  expenditure  of  about  $63,000  in  im- 
provements on  the  waterworks  system.  Coun- 
cilman G.  B.  Healy  has  been  authorized  to 
have  the  plans  for  the  elevation  of  the  reser- 
voir and  for  the  construction  of  the  tower  at 
Morningside  made  at  once.  Water  mains  will 
also  be  laid. 

The  citizens  of  Logan,  la.,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  in  the  sum 
of  $20,000  to  improve  the  waterworks  system. 
The  erection  of  a  standpipe,  enlarging  of  chief 
water  mains  and  extension  of  water  mains  in 
different  parts  of  the  city  are  among  the  pro- 
posed improvements. 

Kansas. 

®The  City  Council  of  Burr  Oak,  Kans.,  has 
awarded  the  contract  for  the  construction  and 
installation  of  the  new  city  waterworks  to  the 
Des  Moines  Bridge  &  Iron  Works,  of  Des 
Moines,  la.,  at  $28,119. 

Massachusetts. 

The  Water  Commissioners  of  Holyoke, 
Mass.,  have  voted  to  extend  the  water  mains 
from  Kenilworth  Castle  to  the  Holyoke  Coun- 
try Club  Building.  This  will  take  about  4% 
miles  of  main.  Bids  will  be  asked  at  once  on 
(i,  8  and  10-in.  pipe.  The  Board  will  lay  a 
10-in.  main  as  far  as  the  Holyoke  Canoe  Club, 
and  from  there  for  a  certain  distance  an  8-in. 
main  and  will  finish  to  the  Country  Club  with 
a  li-in.  main.    The  estimated  cost  is  $40,000. 


Michigan. 

•{•i^ids  will  be  received  until  :i  p  mi,,, 
2,  by  City  of  Grand  Haven,  Mich.,  for  uQ 
ing,  delivering,  trenching,  laying  with  L," 
hydrants  and  special  appurtenant,  andLl, 
filling  of  approximately  4,000  ft  of  U 
4,900  ft.  of  8-in.  and  1,900  ft.  of  6-in.  pijl  g' 
S.  Williams,  Ann  Arbor,  is  Consulting U:' 
necr.  Official  advertisement  will  be  ju,,j 
elsewhere   in   this   issue. 

®The  Mayor  and  City  Clerk  of  Port  bon 
Mich.,  have  entered  into  a  contract  with  h' 
Baer  for  the  construction  of  a  concrete  vlui 
the  waterworks  at  a  cost  of  $3,136..       i 

The  Village  Council  of  Morenci,  Mid|has 
adopted  a  resolution  calling  for  a  specialec- 
tion  to  vote  on  the  waterworks  propositi 

®The    City   Council   of   Manchester, 
has  awarded  the  contract   for  the  instn 
of  a  waterworks  system  to  Fitzgerald  >' 
of  Lima,  O.,  at  $23',738.     The  work  inch 
70  H.  P.  two-cylinder  St.  Mary's  engindt 
will   burn    either   gasoline   or   low-gradeils 
Dean  underwriters  500-gal.  pump,  and  a  <'-' 
pipe  of  steel  of  about  300,000-gal  capacit- 
works  are  to  be  coinpleted  by  .Aug.  22. 

At  a  recent  meeting  of  the  business  ii 
Sunfield,  Mich.,  it  was  voted  to  petiti- 
Village  Council  to  call  a  special  electi< 
the  purpose  of  voting  on  the  propositi- 
bonding  the  village  for  $6,000  for  a  - 
works  plant. 

Minnesota, 

®The  Water,  Light.  Power  and  Buing 
Commission,  of  Chisholm,  Minn.,  it  i.'c- 
ported,  has  aw-arded  the  contract  to  Sha& 
Crowlev,  for  the  sinking  of  a  deep  3itm 
well. 

Missouri. 

The    Board   of    Public   Works  of  Pali., 
Mo.,    has    decided    that    another    reserve  is 
needed   to   handle   the   rapidly  growing  i-' 
demand  and  also  to  provide  for  such  an 
gency   as   fire.     The   proposition  will  b. 
mitted  to  the  citizens. 

Consulting  Engineers  Burns  &  McDoill; 
Scarritt  Bldg..  Kansas  City,  Mo.,  are  pnt- 
ing  plans  and  specifications  for  the  insti- 
tion  of  a  water  works  and  electric  liglig 
system  for  Bethany,  Mo.,  for  which  bfi 
were  recently  voted. 

Plans  and  specifications  have  been  prep:(l 
by    Consulting    Engineers    Burns    &   Mcln- 
nell,    Scarritt     Bldg.,    Kansas    City,   Mo.,  )r 
the   construction  of  a  water  works  syster:! 
Hermann.  JNIo.     An  election  will  be  hel ' 
20   to   vote   on   die   issuance .  of  bonds 
sum  of  $35,000  for  the  improvement  ami 
000   for  a  main  trunk  sewer. 

Montana. 

®W.  D.  Lovell  of  Minneapolis,  Minn.,  ■ 
been  awarded  the  contract  by  the  city  of  S- 
by,  Mont.,  J.  E.  Nolan,  City  Engineer,  fore 
construction  of  a  municipal  owned  wr 
works  system,  for  which  bids  were  ope  I 
June  10.  at  $42,000.  The  work  will  inci; 
the  following:  Material  for  700  ft.  of  wl 
trestle  from  1  ft.  to  48  ft.  high  for  8-in.  wl 
pipe,  including  frostproof  casing;  material' 
500  ft.  of  wood  trestle  from  1  ft.  to  26 
high,  for  8-in.  steel  pipe,  including  froslpi 
casing:  material  for  frame  pump  house,  12 
by  20  ft. ;  one  100,000-gal.  wooden  water  t;; 
complete;  one  oil  engine  and  pump  compl 
capable  of  furnishing  100  gals,  of  water 
minute  through  3,000  ft.  of  8-in.  steel  pipe: 
26,000  ft.  of  8-in.  wood  pipe,  against  a  It 
of  390  ft. ;  20  hydrants ;  12  8-in.  and  14  (i 
gale  valves  for  wooden  water  pipe  ;  3.000  lbs, 
cast  iron  fittings  for  wooden  pipe :  31,000 
of  6-in.  w'ood  pipe  and  couplings ;  9,000  ft 
fi-in.  wood  pipe  and  couplings ;  3.000  ft.  ot 
in.  wood  pipe  and  couplings ;  digging  15,000 
of   trench;    4,000    ft.   of   2%-in.   fire  hose: 


•J- indicates  work  now  open  for  bids,     ©indicates  a  contract  let  recently. 
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n.  smooth  nozzles;  26  cast  ironextciisi.iu 

■  boxes  tor  8  and  6-in.  valves;  5-lt.  cuvi.r 
ipe;  three  wreiuhis  lor  above. 

Nebraska. 

?ids  will  be  received  until  June  2-5,  by  C. 
emple,  City  Clerk,  North  Platte,  Ncbr., 
'00  tons  of  4,  6  and  8-in.  cast  iron  pipe, 
drants,  7  and  U-in.  valves  and  the  neces- 
lead  and  hemp;  also  for  digging  some 
'I  ft.  of  trench  and  laying  nipe.  Hershey 
Velch  is  Water  Commissioner.  P.  G. 
•r  is  Engineer  of  the  City, 
he  .Mmo  Engine  &  Supply  Co..  of 
ha,  Xebr..  has  been  awarded  the  contract 
ic' Village  Council  of  Louisville,  Nebr. ; 
Barr,  Clerk,  for  the  construction  of  a 
•works  system  at  $14,7!t3.  Bids  were 
■d  June  4  and  the  contract  awarded 
111. 

e  Village  Board  of  Winnebago.  Xebr.. 
lassed  a  resolution  calling  a  special  elec- 
in  June  25,  for  the  purpose  of  submitting 
e  voters  the  proposition  of  bonding  the 
e  in  the  sum  of  $9,000  for  watcrwork.s 
ire  protection. 

New  Hampshire. 

1.  iiv  Council  of  Dover.  X.  II.,  has  post- 
1  action  on  the  proposed  auxiliary  mu- 
d  water  supply  for  one  year.  The  work 
•stimated  to  cost  $.35,000. 

New  Jersey. 

.■  citizens  of  Millville.  X.  J.,  on  June  II. 
I  to  give  the  City  Council  authority  to 
re  control  of  the  water  supply.  This  is 
■liminary  step  to  the  purchase  of  the 
of  the  two  companies. 

I  New  York. 

'pecial  election  was  held  June  11  in  Sara- 
ake.  X.  Y.,  for  the  purpose  of  voting  on 
lestion  of  whether  or  not  an  appropria- 
)f  $50,000  should   be  made   for  the   ex- 

I  n  and  improvement  of  the  water  system. 

■  Department  of  Water  has  petitioned 
ity  Council  of  Oswego,  X.  Y.,  to  appro- 

:  the  sum  of  $5,000  for  the  e-vtending  of 
ater  mains. 

lowing  bids  were  received  by  Capt.  F.  T. 
d.  Constructing  yuartermaster.  Fort  H 
right   (Fishers'  Island).   X.  Y.,  on  June 
r  the  construction  of  34  reinforced  con- 
I  cisterns,   ranging    from   5,2-55   to    15,540 
•  each,    complete    with    downspout,    over- 
I  drains,   pumps   and   suction    lines :    Con- 
jut     Engineering     &     Construction     Co., 
B;  T.  A.  Scott  Co.,  $48,00(i;   New  Eng- 
kngineering  Co.,  $;?0.8ti3;  Mitchell  &  Co., 
,!':  Xewport  Construction  &  Engineering 
.4!),177:   R.   L.   Whipple  &   Co.,  $-34,000; 
ion  Bros.  Corporation,  $39,840  and  Harrv 
"  IK  .    $.33,OfiO. 

North  Carolina. 

J  E.  F.  Lamb  has  sent  a  comnuuiication 
I'  Pasquotank  County  Commissioners, 
i  eth  City,  N.  C,  agreeing  to  share  one- 
fhe  cost  of  driving  some  artesian  wells 
'  perimental  purposes  w-ith  a  view  to  pro- 
j   a  pure  supply  of  water  for  the  city. 

I  Ohio. 

[lids  will  be  received  until  Noon,  June  24, 
I  arles  Craig,  Village  Clerk,  Cheviot,  O., 
ie  laying  of  6-in.  water  pipe,  setting  fire 
I  Its,  valves  and  special  castings  in  St. 
ii's  Place  from  the  main  in  Glenmore 
e  o  the  east  line  of  Lot  No.  19  of  Bruns, 
I'ider  and  Lacher  Subdivision  in  accord- 
fA'ith  the  plans,  specifications,  estimates 
Ij-ofiles  on  file  in  the  office  of  the  Village 
li  Each  bid  to  be  accompanied  by  a  cer- 
s'check  on  some  solvent  bank  in  the  sum 
^•f<.  payable  to  the  Village  of  Cheviot. 

Oregon. 

Water   Commissioners   and    Mayor   of 

nd.  Ore.,   as   a   result   of  a   recent   visit 

i-   headworks    of    Bull    Run    River,    will 

'nly   order    a    •30-ft.    dam,    at    a    cost    of 


$liJO,0Uti,  to  increase  the  pressure.  The  party 
also  investigated  proposed  sites  for  storage 
reservoirs. 

The  Water  Board  of  Portland,  Ore.,  has 
(•rdered  the  installation  of  a  concrete  reser- 
voir on  Mt.  Tabor  to  supplant  the  old  wooden 
tank,  luigineer  Clarke  has  made  an  estimate 
of  the  cost  of  the  unprovement,  which  is 
$14.i""i.     Bids  are  to  be  received  at  once. 

Pennsylvania. 

®The  nuipiesue  Contracting  Co.,  Diamond 
Bank  BMg.,  Pittsburgh,  Pa.,  has  been  award- 
ed the  coiuract  by  the  city  of  Pittsburgh,  for 
the  construciion  of  baifles  in  the  sedimenta- 
tion basins  at  the  city's  filtration  plant  at  .'\s- 
piiiwall.  Pa.  1  be  work  involves  about  18,0t>0 
cu.  yds.  of  concrete  and  the  placing  of  16,000 
cu.  \(ls.  oi    tiller  material. 

South  Carolina. 

.Xccording  to  ailvices  from  .\ndersoii,  S.  C, 
the  .Anderson  Water,  Light  &  Pow-er  Co.,  and 
the  Portmaii  shoals  power  plant  on  the  Sen- 
eca River,  have  been  sold  to  W.  S.  Lee,  Vice- 
president  and  General  .Manager  of  the  South- 
ern Power  Co. ;  C.  lilmer  Smith,  President  of 
the  Morgan  Smith  Co.,  of  York.  Pa.,  and 
I'-lliot  G.  Stevenson,  of  Detroit  .ind  Toronto. 
The  plant  is  valued  at  $642,000. 

Texas. 

®The  Council  of  Pleasanton,  Tex.,  has 
awarded  the  contract  for  the  sinking  of  a  5-in. 
artesian  well  on  the  Franklin  .\ddition  to 
Pleasanton  to  B.  F.  Spradlin. 

The  city  of  Dallas.  Tex.,  will  probably  ad- 
vertise about  July  24,  for  the  construction  of 
the  proposed  water  purification  plant,  for 
which  James  H.  Fucrtes,  of  New  York  City,  is 
Engineer. 

It  is  reported  the  Salado  Water  Supply  Co., 
Salado,  Tex.,  will  shortly  let  a  contract  for 
the  sinking  of  a  new  deep  well. 

.\  movement  is  on  foot  in  Oran,  Tex.,  to 
build  a  large  reservoir,  which  will  cover  300 
acres  of  land. 

Under  the  instructions  from  the  governor 
of  Texas  plans  are  being  made  for  a  first- 
class  water  system  at  the  .\.  &  M.  College  of 
Texas. 

The  Public  Service  Commission  of  Port 
.\rthur.  Tex.,  has  voted  to  purchase  the  water 
system  and  200  acres  of  land  at  Port  Xeches, 
with  two  artesian  wells  from  Charles  G.  Gates. 
The  citizens  will  be  asked  to  vote  on  a  bond 
issue  for  the  purchase  of  the  property. 

.\n  election  will  be  held  in  Polytechnic 
Heights  (P.  O.  Fort  Worth),  Tex.,  on  June 
20,  to  decide  whether  the  city  waterworks 
system  just  completed  will  be  leased  to  Keller 
&  .'Mvord.  proprietors  of  the  old  Polytechnic 
Heights   System. 

The  Commerce  Trust  Co.,  of  Kansas  City, 
Mo.,  has  purchased  a  bond  issue  of  $400,000 
by  the  city  of  Waco,  Tex.  The  proceeds  will 
be  used  in  installing  a  water  filtration  plant, 
in  erecting  a  few  reservoirs  in  high  elevations 
and  extending  mains  to  unserved  sections  of 
the  city. 

Washington. 

The  City  Council  of  Index,  Wash.,  has  re- 
jected all  bids  received  recently  for  the  in- 
stallation of  the  Municipal  Waterworks  Sys- 
tem and  is  preparing  to  do  the  work-  by  day 
labor.     The  cost  is  estimated  at  $10,000. 

The  City  Council  of  Toppenish.  Wash.,  has 
ordered  five  extensions  of  water  mains  of  the 
municipal  system,  aggregating  several  miles. 
Iron  pipe  will  be  used. 

Following  bids  were  received  by  Capt.  J.  R. 
Pourie,  Constructing  Quartermaster,  482  -Ar- 
cade .'Knnex,  Seattle,  Wash.,  for  the  laying  of 
a  4-in.  cast  iron  water  main  at  Fort  Worden, 
Wash.:  International  Contracting  Co..  70  days. 
$3,872:  James  H.  Covne,  75  davs,  $3,770,  and 
Wm.  B.  Mullin  &  Co.,  3615  Phinney  A\e.. 
Seattle,  75  days,  $2,3.54. 

The  citzens  of  Oakville,  Wash.,  at  a  re- 
cent election,  voted  in  favor  of  the  construc- 
tion   of    a    waterworks    system.      The    supply 


will  be  secured  from  one  of  the  mount ai 
streams  near  town.  Work  will  be  starte 
within  thirty  days. 

West  Virginia. 

The  City  Council  of  Elkins,  W.  Va.,  Georj 
Henry,  City  Clerk,  has  rejected  all  bids  ri 
ceived  June  15  for  the  repairing  of  the  cil 
reservoir.  The  work  will  be  done  at  once  I 
day  labor. 

Wisconsin. 

The  citizens  of  Oshkosh,  Wis.,  will  vo 
at  the  regular  election,  Nov.  5,  on  the  propi 
sition  of  purchasing  and  maintaining  tl 
waterworks  system. 

The  Common  Council  of  Wausau,  Wis.,  h; 
adopted  a  resolution  providing  for  the  buih 
ing  of  a  number  of  sewers,  located  as  follow; 
Washington  St.,  Scott  St.,  Kickbusch  St.,  El 
St.,  Grand  .\ve.,  Stewart  .\ve..  Xorth  Thii 
.■\ve..  Xorth  Fourth  .Ave.  The  Board  of  Pnl 
lie  Works  will  receive  bids  on  the  work  ; 
once. 

Plans  and  specifications  for  the  constructic 
of  sewers  in  the  Washington  St.  district,  Mai 
ison.   Wis.,  are  on   file  with  City  Clerk  O. 
Xorsnian. 

The  Common  Council  of  Waukesha,  Wii 
has  decided  to  replace  the  old  Xorman  pi] 
water  mains  with  cast  iron  pipe  at  once.  Fo 
lowing  is  a  list  of  the  streets  to  be  relaid,  tl 
length  of  same,  the  estimated  cost,  etc. :.  Map 
and  Dunbar  .Vves.,  4,652  ft.,  6-in.  pipe,  est 
mated  cost,  $4,1)52.  Wisconsin  Ave.,  1,767  f 
6-in.  pipe.  $1,767.  Lake  and  Huron  Sts.,  1,3' 
ft.,  6-in.  pipe,  $1,37.5.  McCall  St.  and  Racir 
Ave.,  1,625  ft.,  (i-in.  pipe.  $1,625.  Oaklar 
.Ave.,  700  ft.,  6-in.  pipe,  $700.  Randall  S 
1,700  ft.,  6-in.  pipe,  $1,700.  .Madison  St.,  l.Ot 
ft.,  12-in.  pipe,  $2,000. 

Canada. 

®The  Waterworks  Commission  of  Berli 
Ont.,  has  awarded  the  contract  for  construe 
ing  a  1,000,000-gal.  reservoir  in  connectic 
with  the  new  $100,000  extension  plant,  whii 
is  in  progress  this  year,  to  John  Paterson,  < 
St.  .Mary's.  Ont..  a't  $15,450.  .\  new  5ii(i,(hi 
gal.  standpipe  will  also  be  erected. 

The  Council  of  the  tow-n  of  Canora,  Sasl 
will  consider  proposals  about  July  6  for  tl 
granting  of  a  franchise  for  a  supply  of  wati 
for  town  and  railway  use,  for  a  period  n< 
exceeding  20  years.  The  most  economical  ar 
practical  source  of  supply  is  from  Cryst 
Lake,  14  miles  distant,  the  engineer's  repo 
thereon  indicating  a  cost  of  about  $20O,O0 
H.   M.  Sutherland  is   Secretary-Treasurer. 

Ratepayers  of  Calgary,  .-Mta.,  will  shortly  1 
called  upon  to  authorize  the  expenditure  c 
$1,0.53,600  for  the  improvement  of  a  gravit 
tion  system  which  is  supplying  the  city  wate 
City  pjigineer  Childs  has  submitted  figures  ( 
the  estimated  cost  of  the  new  system.  Tl 
proposed  plan  is  to  duplicate  the  present  pi| 
line  from  a  point  about  two  miles  further  \ 
Elbow  River  than  the  intake  of  the  prese 
system,  and  run  it  into  the  city  to  join  tl 
city  waterworks  system  at  a  point  near  tl 
reservoir  in  southwest  Calgary.  Sediment 
tion  tanks  at  the  intake  are  provided  in  ord 
to  make  the  water  as  clear  as  possible,  and 
filler  basin  near  the  reservoir.  The  estimati 
cost  of  the  new  main  is  $7.38,600,  the  sedime: 
tation  tanks  at  the  intake  and  the  enlargeme: 
and  lining  of  the  reservoir.  $15,000,  and  tl 
installation  of  12,000,000  gallon  capacity  filtei 
$200,000. 

The  Fire,  Water  and  Light  Committee  i 
South  Vancouver,  B.  C,  has  decided  to  ai 
quotations  for  25  miles  of  4-in.  water  pipii 
and  10  miles  of  6-in.  water  pipes,  at  an  est 
mated  cost  of  $70,000. 

.Acting  City  Engineer  George  G,  Powell,  i 
Toronto,  Ont.,  has  recommended  the  co: 
struction  of  13  additional  filters  at  the  filtr 
tion  plant,  at  an  estimated  cost  of  $7-35,00 
along  with  a  new  pipe  line  to  the  tunnel,  at 
further  cost  of  $140,000.  The  Board  of  Co; 
trol  has  decided  that  plans  and  specificatioi 
should  be  prepared  at  once. 


•j*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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California. 

The  City  Council  of  San  Barnardino,  Gal., 
lias  ordered  sewers  constructed  on  Park  St., 
between  H  and  I  Sts.,  and  on  Orange  St., 
between  B  and  .A.rrowhead  .Ave. 

The  Streets  and  Boulevard  Committee  of 
Lo.-^  .Angeles,  Cal.,  has  recommended  to  the 
City  Council  the  building  of  31  miles  of  storm 
sevvers,  draining  the  de  la  Brea  section  of  the 
city,  at  a  cost  of  between  $-50(1, uoO  and  $600,000. 

Connecticut. 

•J-l'.ids  will  be  received  until  11  a.  m.,  July 
<).  by  Board  of  Contract  &  Supply.  Hartford. 
Conn.,  for  furnishing  and  erecting  _  pumping 
equipment  for  the  East  Side  Sewage"  pumping 
station.  Joseph  Buths  is  Secretary  nf  the 
Board. 

Illinois. 

•J-Bids  arc  asked  until  7  p.  m..  June  27,  liy 
Board  of  Local  Improvements,  Park  Ridge, 
111..  W.  H.  Malone,  President,  for  construct- 
ing H17  water  service  pipes  (4.7.").")  lin.  ft.  of 
%-in.  galvanized  wrought  iron  pipe)  and  310 
bouse  drains    (4,(i.0.5  lin.   ft.   of  O-in.  pipe). 

•J«Bids  are  asked  until  7  p.  m..  Tunc  27.  by 
the  Board  of  Local  Improvements.  W.  H. 
Malone,  President,  Park  Ridge.  111.,  for 
constructing  313  house  drains,  aggregat- 
ing 4.tJ0.5  lin.  ft.  of  6-in.  vitrified  tile  pipe, 
and  317  water  service  pipes,  aggregating 
4.7."),"i  lin.  ft.  of  %-in.  galvanized  wrought  iron 
pipe.  Bids  are  also  asked  for  constructing 
380  lin.  ft.  of  12-in.  vitrified  tile  pipe  sewer, 
and  for  388  lin.  ft.  of  4-in.  iron  water  main. 
F.  R.   Pfeifer  is  Engineer. 

The  tow-n  of  Assumption.  Ill,  will  let  con- 
tracts about  the  iniddle  of  .August  for  the 
construction  of  a  new  sewer  system  at  an 
estimated  cost  of  $33,000.  Plans  were  pre- 
pared by  Engineer  A.  B.  ,\le.\andcr  of  De- 
catur, 111.  The  work  will  include  about  8 
miles  of  vitrified  salt  glazed  pipe.  R.  F. 
Johnson.  Assumption,  is  official   in  charge. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements.  Chicago, 
111.,  Ed.  J.  Glackin.  Secretary,  for  construct- 
ing sewers  in  the  following  streets :  South 
Park  .Ave.  system,  total  bid,  $l-2,Of>7;  unit 
bids.  South  Park  .Ave.,  670  lin.  ft,  2%-ft. 
double  invert  brick.  $3.22:  33;j  lin.  ft.  2.0-ft. 
double  invert  brick,  $.3.00;  33.i  lin.  ft.  18-in. 
double  strength  tile  pipe.  $1.00:  E.  87th  St.. 
670  lin.  ft.  15-in.,  $I..37 ;  670  lin.  ft.  12-in.. 
$1.28:  4.50  lin.  ft.  12-in.,  $1.28:  E.  87th  PI.. 
670  lin  ft.  15-in.,  $1..37:  670  lin.  ft.  12-in.. 
$1.28:  E.  88th  St.,  070  lin.  ft.  15-in.,  $1.37: 
670  lin.  ft.  r2-in.,  $1.28:  E.  88th  PI..  670  lin. 
ft.  15-in..  $1.37:  670  lin.  ft.  12-in.,  $1.28:  270 
lin.  ft.  12-in.,  $1.28;  Byrne  Bros.,  .5502  S.  Hal- 
sted  St.  South  Park  Ave.  svstem  No.  2 : 
1,670  lin.  ft.  .3%-ft.  double  ring  brick,  $4.23; 
1,010  lin.  ft.  .3.0-ft.  double  ring,  $.3.05:  Burn- 
side  .Ave..  306  lin.  ft.  2.0  double  invert.  $2.80: 
Calumet  Ave.,  720  lin.  ft.  1.5-in.,  S1.35;  670 
lin.  ft.  12-in.,  $1.26;  E.  80th  PI.,  670  lin.  ft. 
1.5-in.,  $1.35;  670  lin.  ft.  12-in..  $1.26:  E.  00th 
St..  670  lin.  ft.  15-in.,  $1.35;  670  lin.  ft.  12-in.. 
$1.26;  E.  01st  St.,  670  lin.  ft.  1.5-in..  $1.35;  670 
lin.  ft.  12-in.,  $1.26;  E.  01st  PL,  670  lin.  ft. 
15-in..  $1..35:  670  lin.  ft.  12-in..  $1.26;  total. 
$20,073,  Byrne  Bros.  xArgvle  St.  svstem,  780 
lin.  ft.  4%-ft.  double  ring  brick.  $6.53;  .560 
lin.  ft.  4.0-ft.  doulile  ring.  $6.07;  Evanston 
Ave..  725  lin.  ft.  3.0-ft.  double  ring.  $4.85;  300 
lin.  ft.  2y2-ft.  double  ring,  $4.40;  300  lin.  ft. 
12-in.,  $1.60;  640  lin.  ft.  18-in.  double  strength, 
$2.75;  64(1  lin.  ft.  15-in.,  $2.00;  Kenmore  .Ave., 
1,000  lin.  ft.  18-in.  double  strength  tile  pipe, 
$2.75 ;  370  lin.  ft.  15-in.,  $2.00 :  370  lin.  ft.  12- 
in.,  $1.60;  400  lin.  ft.  15-in..  $2.00;  270  lin.  ft. 
12-in..  $1.60;  Winthrop  Ave.,  100  lin.  ft.  18- 
in.  double  strength  tile  pipe.  $2.75:  -370  lin. 
ft.  1.5-in.,  $2.00;  BIO  lin.  ft.  12-in..  $1.60;  410 
lin.    ft.   1.5-in.,  $2.00;   270  lin.   ft.   12-in.,  $1.60; 


total  $27,406,  H.  J.  McNichols,  Rookery,  Chi- 
cago. High  St.,  270  lin.  ft.  15-in.,  $1.81; 
total.  $488,  Ch.  Malone.  701  DeKoven  St. 
Wrightwood  .\ve.,  300  lin.  ft.  12-in..  $1.72, 
Louis  Scullv.  1017  W.  Polk  St.  Potomac 
Ave..  070  lin.  ft.  15-in.,  $1.40;  540  lin.  ft.  12- 
m.  $1.24,  Simon  Ryan,  2927  W.  Congress 
St.'  W.  70th  St.,  235  lin.  ft.  12-in.,  $1.09; 
house  drains.  150  lin.  ft.  6-in.,  23  cts. :  total, 
$291,  Geo.  Pontorelli.  N.  47th  Ct..  670  lin. 
ft.  15-in..  $1.39:  1.340  lin.  ft.  12-in.,  $1.24: 
670  Im.  ft.  15-in.,  $1.38;  total,  $3,517,  Simon 
Ryan,  2927  W.  Congress  St.  The  work  in- 
cludes construction  of  catchbasins,  manholes, 
etc.     The  contracts  have  not  been  awarded. 

Following  are  the  lowest  bids  submitted  to 
the    Board    of   Local    Improvements,    Chicago, 
111.,   Ed.  J.   Glackin,   Secretary,   for  construct- 
ing pavements  in  the  following  streets :     Ber- 
teau    Ave.,    3,350    lin.    ft.    concrete    curb    and 
gutter,   65   cts. ;   5,000   sq.   yds.   asphalt,   $2.07 : 
total,    $14,046,    R.     F.    Conway    Co..    133    W. 
Washington   St.     Cheltenham   PI.,   800   lin.   ft. 
concrete   curb   and   gutter;    1,090   .sq.   yds.   as- 
phalt.   $2.10;    total,    $3,10.5.      Fifth    .Ave.,    870 
lin.     ft.    concrete    curb    and    gutter.    68    cts. : 
1,170    sq.    yds.    asphalt.    $2-.08 ;    total.    $.3,384, 
.American  Asphalt  Paving  Co.,  133  W.  Wash- 
ington   St.      43rd    Ct.,    6,700    iin.    ft.    concret- 
curb   and   gutter.   65   cts. ;    10,800   sq.   yds.    as- 
phalt,   $2.06;    total,    $.30,168,    H.    P.    Streicher 
Co.,    Memphis,    Tenn.      Ashland    Ave.,    4,770 
lin.     ft.    concrete  ■  curb    and    gutter.    65    cts. ; 
7,720  sq.  vds.  asphalt.  $2.03;  total,  .$21,183,  R. 
F.  Conway  Co.     Frink  St.,   10,870  lin.  ft.  con- 
crete curb  and  gutter,  66  cts.;   13.815  sq.  yds. 
asphalt,    $2.09;    total,    $40,206.    .American    As- 
phalt   Paving   Co.      Homer    St.,    3,790   lin.    ft. 
concrete   curb    and    gutter,    64    cts. ;    5,760    sq. 
yds.     asphalt,    $2.12;     total,     $12,211,     Parker 
Washington     Co.,     133     W.     Washington     St. 
97th   St.,  2,870  lin.   ft.   sandstone  curbing    (7>: 
18-in.),    75    cts.:    4,890    sq.    yds.    granite    top 
macadam.    $1.11:    total,    $9,362.    Calumet    Coal 
and     Teaming     Co.,     9022     Commercial     Ave. 
Olive    Ave.,   1,670    lin.    ft.    concrete    curb    and 
gutter,  65   cts. :   2.440   sq.   yds.   asphalt.   $2.31 ; 
total.    $7,491,    R.    F.    Conway    Co.      16th    St., 
2,500  lin.  ft.  concrete  curb  and  gutter.  65  cts.; 
:!850    =0.    vds.    a-^phalt.    $2.06;    total.    $10,228, 
American  .Asphalt   Paving   Co.     Talman   .\ve.. 
2,560  lin.   ft.  concrete  curb  and  gutter,  65  cts.  : 
4,100    sq.    vds.    asphalt,    $2.00;    total,    $11,2-54. 
.Alley,    Marble    PI.,    .Adams    St.,    etc.,    400    lin. 
ft.  concrete  curb.   20  cts. :  300  sq.  yds.   No.   2 
granite  blocks.   $:i57— $1,151,   Jno.    Dillon.    170 
W.  Washington  St.     .Alley,  North  Ave.,  Cleve- 
land   .Ave.,    etc.,    1,480    lin.    ft.    concrete    curb, 
15    cts.;     1,100    sq.    yds.    brick,    $2.44;     total, 
$2,006.  P.  J.  O'Brien.  0  S.  La  Salle  St.     Alley. 
Vincennes    .Ave.,   50th    St..    etc..    1,040    lin.    ft. 
concrete    curb.    10    cts. ;    -575    sq.    vds.    brick, 
$2.73,    total.   $1,673,    J.    .A.    McGarry.    189   W. 
Madison     St.        Alley,     Cottage    Grove    Ave.. 
64th    St..   etc..    1,430  lin.   ft.   concrete   curb,   15 
cts.:    1,1.30    sq.    vds.    brick,   $2.34.      Alley,    Ad- 
dison  St..  Rokebv  St..  etc..   1.300  lin.   ft.  con- 
crete curb.  15  cts.;   1,090  sq.  vds.  brick.  $2.19; 
total.  $2,695.   P.  J.   O^Brien.     .Alley.  53rd   St., 
Monroe  .Ave.,   etc.,   020  lin.   ft.   concrete   curb. 
20  cts. ;  920  sq.  yds.  brick,  $2.57 ;  total,  $2,.548, 
J.    .A.    Sack-ley   Co..    133    W.    Washington    St. 
.Alley.  Wellington   St..   Pine   Grove   Ave.,  etc., 
970  lin.  ft.  concrete  curb.  15  cts.  ;  870  sq.  yds. 
brick,  $2.23;  total,  $2,423.  Central  Paving  Co.. 
179    W.    W'ashington    St.      .Alley,    Taylor    St., 
Johnson   St.,   etc..  2,000  lin.   ft.  concrete  curb, 
'15    cts.:     1,400    sq.    vds.     brick.    $2.45;    total, 
$3,730.  Central  Paving  Co.     .Alley.  Taylor  St.. 
Blue   Island   .Ave.,    etc.,    1,150   lin.    ft.   of   con- 
crete curb    15  cts.:   1,200  sq.  yds-,  brick,  $2.40. 
P.   J.   O'Brien.     Alley,   Polk   St..   Morgan   St., 
etc.,   1,800  lin.   ft.  concrete  curb,   15  cts.;   1,-550 
sq.    yds.    brick.    $2.10;    total,    $4,-527.    Central 
Paviiig  Co: 

The  Board  of  Local  improvements  of  Hills- 
boro.    III.,    has   passed   a    resolution   providing 

©indicates  a  contract  let  recently 


for  the  construction  of  a  $40,000  seweiystfm 
in  the  city.     Public  hearing  was  held  L  iq 

The  City  of  Assumption,  111,  wif  jq™ 
award  contracts  for  the  constructioUf 
sewer  system  involving  an  outlay  of  (4000 
The  system  will  provide  sewer  faciliU'fo.  ■ 
every  lot  in  the  city,  and  will  require  I  mji^s 
of  tile,  more  than  41,000  ft.  of  pipe.l^  ^ 
.Alexander  is  Engineer. 

The     Board     of     Local     Improvemtis 
VVheaton,    111.,    A.    L.    Webster,    memb    uj, 
adopted    a   resolution   originating  a  lo|  j,]'. 
provemcnt  in  the  city,  consisting  of  aiputltt 
drain    on    Main    St.,   and   Main    St.  e.Nirided 
commencing   at   a    point   21    ft.   north  f  r-'. 
south   line  of   Illinois   St.  and  runnini;  , 
southerly  in  the  center  of  Main  St.,  an 
St.  extended  2,890  ft.,  to  the  open  ditch 
as   L'nion   Drainage    Ditch    No.    1.     Tl 
mated  cost  is  as   follows:     2,800  ft.  n  ,: 
cement   concrete   pipe   set   in   place,   in 
inlets   for   house   connections,   excavat) 
back-filling   at   $6    per    lin.    ft.,    incliuli 
removal  of  the  present  pipe,  $17,340;  :i' 
42-in.  cement  concrete  pipe  at  $4  per  ft 
15  ft.  of  36-in.  cement  concrete  pipe  :i 
per  ft.,  $.52..50 ;  5  manholes  at  $25  cacl 
1    manhole,   extra   large,   $75 ;    hauling 
exceed   1   mile,   383  tons  of  30-in.  pipi 
from     Main    St.,    at    $1.50    per    ton,   $ 
cleaning  out   ditch   for  300   ft.  below  1 
outlet  and  constructing  a  cement  bulkh 
outlet   of   new    60-in,    pipe,   $200 ;   expci 
making   and    levying   special   assessmeii' 
ting  contract,  advertisements,  court  cos; 
essary   estimates,   examinations  and  oil 
penses  for  making  and  collecting  asse- 
as  provided  bv  law,  6  per  cent  of  tht 
$1,109.22;   tota'l,  $19,-596.22. 

It  is  reported  an  election  was  held 
Village  of  Minooka,  111.,  on  June  18  ; 
purpose  of  voting  on  the  installation 
sewer  system. 

The  Board. of  Public  Works  of  PeorilV 
has    instructed    City    Engineer    L.    D.  )<■ 
to  prepare  estimates  for  the  laying  of  .i 
in   the   Sewer   District   No.    1,   which  in 
that    territory   at    the    north    end   of  tli< 
between   Caroline.   Perry  and  Grant  Si 
extending  to   the   river.     The   work  w 
approximately  $10,000. 

The  Garbage  Commission  of  the  Cit\ 
cil,  Chicago,  111.,  in  its  report  just  made  ,  .. 
recommends   that  the  city  should  constr;  s 
plant  at  a   cost   of  $2-50,000;   manage  itsm 
plant ;    award    a    contract   for   the   wnr' 
that    the    policy    of     incineration    shu: 
adopted    for   both    ashes   and   garbage 
outlying  portiotjs.-  of  the  city. 

Indiana. 

^Bids   will  be  received  until   10  a.  n 
25,  by   Board   of   Public  Works,   Soutl' 
Ind.,  for  pipe  sewer  on  Garst  St.,  from 
lin  .St.  to  a  point  100  ft.  west  of  Lafa>> 
A.   P.  Perley  is  Clerk. 

The  Board  of  Public  Works  of  South  li 
Ind..  has  been  petitioned  for  a  sewer  on  ^l■ 
awaka  .Ave.,  from  10th  to  First  St.  At  iS- 
ent  the  Board  has  under  consideration  a  ttk 
sewer  on   Mishawaka  .Ave. 

Citv  Engineer  C.  A.  Williston  of  Gary,  U 
has  presented  the  Board  of  Public  Works  0 
estimates  for  the  building  of  the  sewer  sh 
of  the  river  and  the  improving  of  Mairt 
in  Tolleston.  The  estimated  cost  of  the  sd 
is  $300,000. 

The  City  of  Elwood,  Ind.,  is  about  tea 
a  contract  for  the  building  of  a  deep  sci 
on  South  K.  St.  The  Council  is  alsc^'' 
sidering  a  petition  for  a  sewer  on  South  H' 

Iowa. 

®The  City  Council  of  Grtiiid}-  Center, 
has  awarded  the  contract  for  sewer  extcn 
work    in   the   city   to   M.    Mcllligott  at  $1' 

The    Citv   Council    of    Clinton,   la.,  has 


•J*  indicates  work  now  open  for  bids. 
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the  construction  of  a  sewer  on  Pearl 
■otn  the  center  line  of  Eighth  St.  to  the 
west  of  Ninth  St.,  and  thence  norti'.  to 
•liter  of  Fourth  .\ve.  Chas.  J.  Rcu-chc 
y  Clerk. 

citizens  of  the  Town  of  Holstein,  la  . 
■ecent  election  voted  to  build  a  sanitary 
age  system  at  an  estimated  cost  oi 
[I.        ' 

Cit>'  Council  of  Sioux  City,  la.,  has 
■d  a  resolution  for  the  sanitary  sewer 
laid  in  West  Si.xth  St..  between  Este 
d  Helmer  St.,  and  for  a  sanitary  sewer 
■St  iOth  St.,  from  Ross  St.  to  \Vest  St. 
suiting  Engineers  M.  Tschirgi  &  Sons, 
asonic  Bldg.,  Cedar  Rapids,  la.,  are  pre- 
plans for  the  installation  of  a  sewer- 
stem  in  Belmond,  la. 
suiting  Engineers  M.  Tschirgi  &  Sons, 
lasonu:  Bldg.,  Cedar  Rapids,  la.,  are 
ing  plans  for  a  sewerage  system  for 
ville,   la. 

Kansas. 

Engineer  Bert  C.  Wells  of  Wichita, 
is   preparing   plans    for   a   storm   water 

for    West    Wichita.      Plans    are    being 

for  drainage  of  the  district  bounded 
e   Wichita   and    Western    tracks   on    the 

Hancock  .■Kve.  on  the  north,  Sheridan 
>r  the  city  limits  west,  and  the  .Arkansas 
in  the  east. 

imissioner  W.  G.  Handy  of  Topeka. 
has  practically  completed  the  prelimniary 
in   connection    with    the    creation    of    a 

district  for  the  construction  of  a  sewer 
■  west   side   from    17th   St.   to   the   Kaw 

The  proposed  sewer  will  run  through 
ndale,  Melrose,  Lowman  Hill,  Elmhurst 
i"ashbum  districts. 

tracts  will  be  let  about  Aug.  1  by  the 
{  Xewton.  Kans.,  for  the  construction 
)rin  sewers  at  an  estimated  cost  of 
I.  The  work  will  include  storm  sewer, 
12-in.  pipe,  of  concrete,  brick  or  vitri- 
le      Plans   have  been   prepared   by    En- 

F.  E.  Devlin  of  Xewton.  O.  AV.  Rofi' 
nmissioner   of    Public  Works. 

Massachusetts. 

ds  will  be  received  until  June  22,  by 
Colahan.   Secretary,    Board    of    Public 

1,  Stoneham,  Mass.,  for  construction  of 
in  Columbus   A\e.   and   Gould   St.,   in- 

I?  about  70.5  ft.    D.  G.  Pratt,  Hill  Block. 

lani,  Mass..  is  Superintendent  of   Public 

Minnesota. 

je  City  Council  of  Stillwater,  Minn.,  has 
);  contract  for  the  construction  of  the 
]  Second  St.  sewer  to  Fraser  &  Uan forth 
;  Paul,  .Minn.,  at  $7,246.  Other  bidders 
I  P.  J.  Rvan.  St.  Paul,  $8,244 :  E.  T.  Web- 
,Nt.  Paul.  S8,12f):  Pastoret  &  Lawrence, 
I,  $7,344,  and  E.  T.  Sykes,  Minneapoli.s, 

I  Missouri. 

j  Mayor  and  City  Council  of  Maplewood, 
lontemplate  calling  an  election  for  the 
pe  of  voting  a  special  tax  for  the  instal- 
i(ti  a  sewer  system.  Engineers  recently 
rted  the  cost  of  the  w-ork  at  $97,000. 
\  Hospital  and  Health  Board  of  Kansas 
r,Vlo.,  has  authorized  the  construction  of 
i  incinerator  of  at  least  7-5  tons  dail.v 
Jy.  Resolutions  to  ask  the  Board  of 
>'' Works  to  advertise  for  bids  on  such 
'be  located  on  the  gronnds  of  the 
Aorkhouse  at  20th  and  Vine  Sts.. 
t  unpted.  The  estimated  cost  is  $100,000. 
j'.  S.  Wheeler  is  Health  Commissioner. 
i  citizens  of  Hermann.  Mo.,  on  July  20 
|ite  on  the  issuance  of  bonds  in  the  sum 
|""|    for    the    construction    of    a    main 

Montana. 


side.  The  Engineer's  estimates  of  cost  are 
as  follows:  Main  trunk  sewer,  $21,241:  dis- 
trict main  sewer  for  District  No.  1,  the  north- 
liisterly  district.  $2-'i,!'4l  ;  District  No.  2,  $.J.30 
l>er  lot. 

The  School  Board  .if  Trustees  has  petitioned 
the  City  Council  of  Cireat  Falls.  Mont.,  to  or- 
ganize a  special  improvement  district  to  con- 
struct a  lateral  sewer  through  block  No.  325, 
lirsi  al!ey  north,  from  14th  to  l-ith  St. 

The  City  of  Bozeman,  Mont.,  will  advertise 
for  bills  sonic  time  in  the  fall  for  the  construc- 
tion of  a  sewer  s>  stem.  Carl  L.  Widencr  is 
City    Engineer. 

Nebraska. 

Following  hijs  were  received  by  the  City 
Council  of  Fall  Citv.  .\"eb..  for  the  construc- 
tion of  sewers:  P.arks.  Lcffler  &  Co,  $:$2,102: 
lackson  &  McKinnev,  $;i7,71.'<;  Kellev  Con- 
struction Co.,  $:iS,:«7':  P.  .V.  Johnson.  $:i9,013; 
Monarch  Engineering  Co..  $.'W,327 :  Wm.  F. 
Plummer  &  Co.,  S40,42S.  and  McGuire  &  Stan- 
ton. $4n,!i-j.i. 

New  Jersey. 

•J"Bids  will  be  received  until  2  p.  m.,  June 
2-")  (  readvertisement),  by  Passaic  Valley  Sew- 
erage Commissioners,  Essex  Bldg.,  Clinton 
St.,  Newark.  N.  J.,  J.  S.  Gibson,  Clerk,  for 
the  construction  of  Section  l."i,  of  theXlain 
Intercepting  Sewer  in  the  City  of  Passaic  and 
.\cqu,ackanonk.  Particulars  that  m.ay  enable 
contractors  to  iud.ge  of  the  character  of  the 
work  are  given  below  ;  .\pproximatc  quanti- 
ties. Section  I-j,  3,44.j  lin.  ft.  90-in.  concrete 
sewer  in  trench,  from  about  1.5  ft.  to  about  3.'i 
ft.  in  depth :  1,080  lin.  ft.  flO-in.  concrete  sewer 
in  tunnel;  2,750  lin.  ft.  81-in.  concrete  sewer 
cement  concrete  in  tuimel :  20u  cu.  yds.  brick 
masonry  in  manholes;  1,.500  cu.  yds.  rock  ex- 
cavatioii  in  trench.  Drawings,  form  of  con- 
concrete  in  trench ;  t).20O  cu.  yds.  Portland 
in  tunnel;  4,.500  cu.  yds.  Portland  cement 
tract,  specilications  and  form  of  proposal  mav 
be  obtained  at  the  Commissioners'  office  from 
William  M.  Brown,  Chief  Engineer.  The 
itemized  bids  received  for  this  work  May  14 
were  nublished  in  our  May  2!>th  issue. 

©Collins  &  Gundrum,  Henry  St:,  South  .-Km- 
bov,  N.  T..  have  been  awarded  the  contract 
bv  the  Citv  Council  of  South  .\mboy,  Rich- 
ard M.  Mack  City  Cltrk,  for  the  construc- 
tion of  the  Mcchanicsville  section  of  the 
sanitarv  sewer  system  of  the  city  at  $9,635. 
The  work  inclul'es  lOii  cu.  yds.  of  concrete 
in  place,  2,300  ft.  of  4-in.  cast  iron  pipe  in 
place,  20,<}00  ft.  of  10-in.  clay  pipe  in  place, 
(i.OOO  ft  of  8-in.  clav  pipe  in  place,  2.5  man- 
holes. .5  flush  tanks.  Bids  were  opened  June 
11. 

.■\t  a  recent  meeting  of  the  citizens  of  Plain- 
field,  X.  J.,  and  of  its  suburl)S,  it  was  decided 
that  Plainfield  and  Dunellen  and  North  Plain- 
field  should  build  a  joint  sewage  disposal  plant 
on  the  Darling  farm  in  Piscataway  Township. 

New  York. 

•{•Bids  will  be  received  until  3  p.  m..  Jul\ 
1.  by  Sewer  Commissioners  of  the  Glen  Cove 
Sew'cr  District.  Glen  Cove,  N.  Y.,  for  fur- 
ni.shing  all  material  and  doing  ail  w^ork  neces- 
sarv  to  the  complete  construction  of  about 
twenty  miles  of  vitrified  pipe  sewers,  from  (! 
to  15  ins.  in  size,  with  the  necessary  branches, 
manholes,  flush  tanks  and  other  necessary 
appurtenances,  together  with  disposal  works, 
consisting  of  two  settling  tanks,  chlorinating 
plant  and  filter  beds  and  the  necessary  de- 
vices for  operating  the  same.  Plans,  specifi- 
cations and  forms  of  proposal  are  on  file  at 
the  office  of  William  H.  Bowne,  Engineer  in 
Charge,  Glen  Cove,  New  York,  and  at  the 
office  of  Johnson  &  Fuller,  Consulting  Engi- 
neers,  1.50   Nassau    Street,   New   York. 

^•Bids  will  be  received  until  5  p.  m.,  June  24, 
l)v  Board  of  Water  Commissioners,  East  Wil- 
li'ston  Water  District,  at  the  office  of  F.  L. 
Oakley,  Commissioner,  East  Williston,  Nassau 
County.  N.  Y.,  for  furnishing  the  necessary- 
labor  and  material  for  the  construction  of  12.- 
225  ft.  of  4  to  8-in.  pipes,  27  hydrants  and 
necessary  valves  and   specials:   also  meter  pit 


suiting  Engineer  C.  W.  Swearingen  of 
Falls.  Mont.,  has  submitted  plans  to 
tv  Council  of  Missoula,  Mont.,  for  the 
"-'ion  of  a  sewer  system  on  the  south 

J. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently 


with  one  8-iii.  meter.  .AH  bids  must  be  ac- 
companied bv  a  certified  check  for  $2-50.  Plans 
and  specifications  may  be  seen  at  the  office  of 
Fairfield  &  Dow,  Engineers,  Denton  Bldg., 
Mineola,   N.    \'. 

.{•Bills  will  be  received  until  2  p.  m.,  June 
20,  bv  J.  .M.  Potter,  Village  Clerk,  Granville, 
N.  v.,  for  the  construction  of  reinforced  con- 
crete reservoir,  HX)  ft.  in  diameter  and  22  ft 
deep,  reiiuiring  approximately  .5.50  cu.  yds.  oi 
concrete  and  .50  tons  of  reinforcing  steel  bars 
Plans  and  specifications  arc  on  file  with  Vil- 
lage Clerk  and  C.  E.  Collins,  Drexel  Bldg. 
Philadelphia,    Pa.,  Consulting   Engineer. 

i'Nash,  Robinson  &  Griffin  of  Norwich.  N 
V  have  been  awarded  the  contract  by  thai 
city,  C.  E.  Harris.  City  Engineer,  for  tht 
construction  of  8-in.,  10-in.  and  12-in.  sani 
tarv  sewer,  at  $.5,740.  The  work  include; 
t!(»0'  lin.  ft.  of  12-in.,  1,200  ft.  of  10-in.,  2,50( 
ft.  of  8-in..  4  fiush  tanks,  and  Iil  manholes 
Bids  were  opened  June  0. 

Chief  Engineer  Glen  D.  Holmes  of  the  In 
tercepting  Sewer  Board  of  Syracuse,  N.  \. 
has  recommended  the  installation  of  a  sewag< 
disposal  plant  similar  to  that  of  Worcester 
.Mass.  It  is  planned  to  establish  the  plan 
near  Onondaga  Lake. 

Definite  plans  for  the  protection  of  Jamaic; 
Bay  against  sewage  have  been  issued  by  th( 
Metropolitan  Sewerage  Commission  of  Nev 
York  City.  The  plans  contemplate  the  con 
struction  of  intercepting  sewers  which  wil 
lead  to  two  central  points  in  the  Jamaica  B.T 
district,  where  the  sewage  will  be  purified. 

The  Village  of  Middleport,  N.  V.,  has  soli 
its  issue  of  water  and  sewer  bonds  to  th 
amount  of  $104,000  to  Douglas,  Fenwick  &  Co 
of   New  York  City. 

Mavor  Nelson  of  Hornell,  N.  Y.,  has  re 
tained  Consulting  Engineer  Clyde  Potts  o 
New  York  City  to  prepare  the  plans  for  th 
new  sewage  disposal  plant,  which  the  stat 
has  ordered  the  city  to  build  at  once. 

The  State  Conservation  Commission  and  th 
State  Department  of  Health  have  approved  th 
plans  for  additional  sewers  for  the  City  o 
Oswc.go,   N.   V      D.   1).   Long  is   Mayor. 

Ohio. 

•{•Bids  will  be  received  until  noon,  June  2- 
by  Director  of  Public  Service,  -\kron,  O.,  fc 
furnishing  and  delivering  to  the  city  cast  iro 
water  pipe  and  specials,  approximately  as  fo 
lows:  Two  tons  4-in  pipe,  140  tons  6-in.  pip 
65  tons  8-in.  pipe,  45  tons  10-in.  pipe,  20  tor 
i2-in.  pipe,  346  tons  16-in.  pipe,  620  tons  20-ii 
pipe,  4  tons  24-in.  pipe,  715  tons  30-in.  pip 
6  tons  of  special  castings  from  drawing 
80  tons  of  special  castings.  .•Vmerican  V 
VV.  Association  Standard.  -A  surety  bon 
or  certified  check  for  $l,UOo  must  I 
filed  with  each  bid.  R^M.  Pillmore  is  D 
rector  of  Public  Service. 

4«Bids  will  be  received  until  noon,  June  2 
ti\  Director  of  Pulilic  Service,  .\kron,  O.,  ft 
furnishing  and  delivering  to  the  city,  iroi 
body,  bronze  mounted  gate  valves,  approx 
mat'ely  as  follows;  One  3-in.  gate  valve, 
4-in.  gate  valves,  23  6-in.  gate  valves,  9  8-i 
gate  valves,  1  10-in.  .gate  valve.  7  12-in.  ga 
valves,  10  16-in.  gate  valves,  3  20-in.  ga 
valves,  5  24-in.  gate  valves.  A  surety  bond  ( 
certified  check  for  $-500  must  be  filed  with  eac 
bid.     Barbour  &  Bradbury  are  engineers. 

®T,  G.  Chapman  has  been  awarded  the  coi 
tract  for  building  Sections  2,  3,  4  and  5  of  Se\ 
er  District  No."  4,  covering  the  southwestei 
portion  of  the  city,  by  the  Board  of  Control  < 
Canton,  O.  Mr.  Chapman's  bids  on  the  diflfe 
ent  sections  were  as  follows ;  Section 
$4,000:  Section  3,  $.5,980:  Section  4,  $6,11 
and  Section  5,  $5,722.  The  bids  on  Section 
were  declared  to  be  irregular  and  all  we 
rejected,  The  Board  will  advertise  for  ne 
bids. 

The  Village  Council  of  Mantua.  O.,  h 
engaged  Civil  Engineer  John  S.  Mallette  ' 
Ravenna,  O.,  to  make  the  preliminary  surve 
and  estimates  for  pavinp-  of  Main  St. ;  al 
plans  for  storm  and  sanitary  sewers,  in  antii 
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panon    of    ■nstallation    of    a    se.vage    disposal  Pa      u.H    probably   advertise    for   b.ds    before  various  parts  of  the  City  of   Beaumn, 

Th     .;  r-  ■  .    ,      ,  .  J"'>'  ^  *?■■  "^"^  'mprovement  of  Paxton  Creek,  sisting  of  main  se  vers   extens.on.  .n?'"^"^ 

The  Seuer  Committee  of  the  Village  Coun-  est.rnated  to  cost  $316,000.     James  H.  Fuertes  of    vitrified    pLS   concrete   "wM 

cil,  Geneva,  O.,  has  arranged  for  the  construe-  ot  New  York  City  is  Engineer.  8  ins    to  7%  ft   in  Hiam^tPr  ^^  ""S'nltro, 

a/itnut^o^SWSt"^^"'"  °"   '■'■"   '^-    *--°'"  '^'^^    -^P^^--    °f    G-    Ol4en.    Pa.,    will  |tch  basint  manho1ra?dVore''cr^ 

T,      c            ^          .'            .  ^°'«  J"ne  2y  on  the  proposition  of  borrowing  Plans  and  specifications  may  be  seen  anL, 

llie  Se\ver  Committee  ot  the   City  Council.  $30,000    for    street    and    sewer    improvements  forms  procured  at  the  office  of  C   L  "H 

of  a"ew°^n  U%sM0frs?''rn  .''''  a''"''^'"5  The    Middletown    Drainage     Co.,     Middle-  ^ity  Engineer    Beaumont,  Tex.,  to  wft 

We.t    Ei'hth   St      P^an,     ■;.   t.   f"  ■^"'^-  ""^  '°^"-   P^-  ^^h^^l'  0P«"t«  the  sewCTS  in  that  '^Z''    ^"J    ^^f''''^"^'    information   shoS 

bv     he   Cltv  EnlineS                              ^''^^'"'^  ^°^°"='^'  '''^'^  1^^^"  ^'^"'"^  ^  P"'"'^  by  State  f.^dressed.     Plans   and   profiles   and  s4 

-    '"*"   ^-    ^"g'"eer.  Commissioner  of  Health  Samuel  G.  Dixon  to  ^°"?   '"^>'   ^e   procured   direct   from  1 1  n 

Oklahoma  extend  a  number  of  sewers  in  the  developing  J=-ng'neer. _  Each  proposal  must  be  accomnip, 

»-;Kianoma.  p^^,   ^^  ^^^  ^^^^^^      .^^^  company  will   event-  ^^  ^  certiOed  or  cashier's  check  on  somS 

•^Blds    will    be    received    until    June    28   by  "a'b'  build   a   sewage   disposal   plant  "?°"'  bank,  made  payable  to  Emmett  AJr|f, 

City  of   Coalgate,  Okla..   for   the  construction  State     Health     Commissioner     Samuel     G  ammmrfnT;  '"    '^"i    f"    "f  .$1,000.  Tota 

of  a   sanitary  sewer,  including  the  following:  Dixon,   Harrisburg,   Pa.,  has  eranted  permis-  c              J^     e.xpended  approximates  Sl.Oft' 

1.0.N3  ft.  of  lo-in.  pipe;  L',.370  ft.  of  0-in.  pipe;  sion  to  the  owners  of  the  Riverside  develop-  ax-    T'-r  Commissioner     Maddox     of  For 

0   manholes;   4   lampholes.     Bids   will   be   also  ment    in    Susquehanna    Township    to    extend  ;^°"b    -1  ex.,  has  decided  upon  a  storm.,, 

taken    for   a   storm    sewer   as   follows:      1,420  sewers.      It    is    likelv    that   a    conference    will  J^^om  Seventh  and  iMagnolia  Aves.  to  Amh. 

tt.    of    18-in.    pipe;    272    ft.    of    12-in.   pipe;   8  be     held     between    municipal    and    Riverside  V             Sixth    Ave.,    as    the    best   nn-;. 

catch  basins.     E.  T.   Brown  is  City  Engineer.  authorities  relative  to  the  terms  for  connect-  '"'^"^^''"g  conditions  in  that  section. 

Residents   of   Belleview   addition   have   filed  ing  with   the   Harrisburg   svstem  Consulting   Engineer   James   H    Fut 

T„r*'"nii  '''"i"    ^^t    •-''-■    ,9°"""'Ssioiiers    of  State    Commissioner   o^f    Health    Samuel    G  ^^"T   >'°''^  City   has   commenced'  prel 

Tuba.   Okla..   for  the   mstallment   of   sanitary  Dixon  has  approved  plans  for  a  sewage  dis-  ^'ork  for  the  installation  of  a  new  se«. 

sewers   and  water  service  in  that  part  of  the  posal   plant    for   the    Somerset    Cotinty   alms-  '^"^  '"  °^"^^'  ^ex. 

_  house.      The    state   hospital    for    the   criminal  ^he    South    Side    Improvement    Leas 

Uregon.  insane  is  also  to  have  a  sewage  disposal  plant,  Austin,   Tex.,  has  petitioned  the  City  T 

®The   Warren   Construction    Co     has    been  ^'^"^   having  been   approved   for  one   for   the  '°  provide  sewerage  mains  for  South 

awarded   the  contract  bv  the  City 'Council  of  "'^"'   '""itution  in   Wayne   County.  The  citizens   of   Calvert,   Tex.,   at  a 

Tillamook,    Ore.,    for    the    construction    of    a  Early   in    July    Director    of    Public    Service  election    voted   the   issuance   of   bonds 

sewer  .system  at  $43,033.     Other  bidders  were :  Cooke    of    Philadelphia,    Pa.,   will   invite   bids  sum  of  $2.j,000  for  the  installation  of  th. 

Kennedy  Construction  Co.,  $47,300;  Jefifery  &  ^°^   garbage  collection   next   vear.     The   con-  system. 

Button.  $4.j.272;  Gibbith  &  Joplin.  $40,192,  and  tract  is  held  this  year  bv  the 'Penn  Reduction  The  Citv  Council  of    Austin    Tex     I 

M.  Jacobson,  $47,018.  Co.  at  $278,588.  gaged  M.  C.  Welborn  as  Head  Engineer 

p-„_„„,„,„-  ,    The    Borough     Council    of    Munhall,     Pa.,  sewer  system.     Specifications  for  the  «. 

i-ennsyivania.  has   awarded   the  $40,000  bond   issue  to  J.   S.  to  be  prepared  at  once. 

•I-Bids  will   be   received  until  8  p    m     June  ^^i  ^-  ■^'^'"?  °.^   Pittsburgh.     The  proceeds 

20,  by  J.  W.  Davis,  Secretary,  22  Ruimvmede  ■         °^J^^^^  '"  improving  streets  and   erect-  Vermont. 

Ave.,  Lansdowne,  Pa.,  for  the  construction  of  '"^  ^  $2o,000  garbage  disposal  plant.  .       ,        .,,  , 

a   sewer   on    First   Ave.,    from   Marshall   road  South  Dakota  bv  Cin  Vn!  1    f  '^'."'In     ""'\'.^  P-  ""-  ' 

to  Essex  Ave.;   also  on  Plumstead  Ave      All  "       Dakota.  bvC>   Council,  St     \lbans,  Vt..  tor  il 

bids  must  be  accompanied  bv  a  certified  check  ®Bids  were  opened   June  3  bv  the   Citv  of  Lv"^;   rh^,,,''o  ^"^  M         ^am  and  reser, 

for  the  amount  bid.  Pierre,  S.  Dak.,  Thos.  Soliglad,  City  Engineer,  n^oe     D    F   Mcf^.lfh          rl  ^l^   ^''"' 

®D.  S.  Bader  of  Philadelphia,  Pa.,  has  been  ^"^    constructing    sewers,    the    contract    being  ^^^-    "■  ^-  ^l^Carthy  ,s  City  Engineer, 

awarded  the  contract  bv  the  Bureau  of  Water.  ^.^'f'^^d  ^!°    S'ainer    &    England,    Pierre,    S.                                    Washinp-ton 

M.  L.  Cooke,  Director,  Department  of  Public  °^^-  ^*  U'AtiS.     The  unit  bids  received  were          ^                        vvasnington. 

Works,   Philadelohia.   for   Contract   102    com-  as  follows,  (1 )   standing  for  Joseph  Stainer  &          ®The   Jahn    Contract    Co.,     Railroad    t 

pletion  of  Queen  Lane  filter  plant,  at  $.3.5  000  9'"'   Engl""<J,   Pierre,    S.   Dak.;    (2)    Jefifries  Seattle,  Wash.,  has  been  awarded  the  con. 

The   Keystone   State   Construction   Co     Phila-  «-'.  Roush,    Fort    Pierre,    S.    Dak.;    (3)    R.    B.  by   the   City   of    South   Bend,    Wash.,  f. 

delphia.    secured    the   contract    for    furnishing  A're.y,  Pierre,  S.  Dak. ;  (4)  Meeker  &  Dobson,  construction    of    sewers    in     District    ' 

and   placing   cut   granite    for   the    filter   plant  Madison.  S.  Dak.;   (5)  R.  H.  Townsend.  Fort  $2o,611. 

being   Contract   1.0:S,    at     $10,000.     Bids     were  .P'^^^re    S^ Dak.  ;(G)  John  H.  Roberts,  Brook-          ®C.  A.   Roberts  has  been  awarded  the 

opened  June  11.  '"gs,  S.  Uak- ;    (0    L    \V.   Schruth,  Fargo,   X.  tract    by     the     City     Council    of    Belling ii 

Bids  have  been  received  by  the  Sewer  Com-        ,  o ,'' X    L    Tones    Smnx'°Fl:k    S    u[  '^^M,'n'       ^Q f-Q-    ^°'    ""'    ""^'^"^tion     of     sewerat 
m  ttee  of  the  Citv  Council    M,-k-op<:nr,rt    p.,         ,'    '   -^-  t-  Jones,  Sioux  Falls,  S.  Dak.;    (10)       $9,lo3. 

for' d,e   constrSlln^r    he    Nm  ir^nd-  H  h       }'".  ""'  l^■'''"'r■^""".'^n^.°^^^^^l^  V^^^^^-'^  ^       .  ®^^P'-   ^   Q-rtermaster  J.    R.   Pourie.fi 
Ward  sewers,  for  which  a  bond  issue  of  $7^U  -       Cenfe;;inrS    olk  '"  ^  ^        ^'  ^°"''  ""^^   '^""''^'    ^''"^''   ^^''^^-   '^^*  "^^ 

Furnish   and   lay  S-in.    sewer  pipe,   incl     cement  joints  '^'  '"'  ^^^  *^'  *^^  <^^         ^^^  '■^>  <^>  d")  (ID 

FuVnili;'afd*?a1^^''o'-*'in™^si;^er'ii/p"e', '[no,- cement -JoinVs  '°-''  "''  *°""''^  »"•"  ^''^^^  »«-2^  ?0.30  ,0.22         ,0.20        ,0.30        ,0.31 

is  and  det.   covers.  2.025  ft ..  •>"  -n  f>  ■>-  o<,  -■> 

Fuinisii  and  lay  12-in.  sewer  pipe.  incl.  cement  j'oints,  ""  '"  "  '  -**  •"''  "^^  •'"            ■-'           -^a           .40 

Ts  and  det.   covers,  2.43.5  ft oo  .„  -ii,  ,„  ,,  ,„  ,. 

Furnish  and  lay  1.5-in.  sewer  pipe,  incl.  cement  joint's  '"^=  '^^  '^^  •"'  ■*■'  *'>  -32  -57            .48       i: 

Is  and  det.   covers,   1,765   ft C'j  ,;,•,  r,  „„  .,  ..  .„  , 

Excavation  and  backfill  under  5  ft.,  2,397  ft...:::::;;::  i'  10  1'  ^l  '?-  'ns  "on  1?  ,v.    'If            -85%        .TO       :t 

Excavation  and  backfill  over  5  ft.  and  under  7  ft.,  1,2.5.5  •^•'  '"^  ■"''  -22 -^ '-     .16  .13^4        .12 

ExcavaUon'andbackfiiroVerVVtl'andunder  V 'ft.'lV.-  '^^  '^~  ^^  '^^  ■-"  •■"'  '^'^  '^^  -^2  .20%  .16 

Excav'ation    and  'backflVr  over' OfV.' and' under' Vl 'ft.:  ''"  ""'  ""^  '"^  •^*'  "^  •^-  ■""  ■^'-  -^^  -23 

Excavation' 'and' 'b'ackmi'ov'e'r'l'l 'ft.' 'and  'under 'is 'ft.:  ^^  '""  '^^  '^^  '^^  •'"'  ■'"'  -^^  -^S  -35%  .31 

Exca^^ation' 'a;iid  'backflli  ■  over 'is '  K.' 'and   uAd'er  'l5  '^^  ''"'  ■■*"  '^^  '^^  •''"  ■^°  •^*'  '^2  .42  .51 

Ma'nhoIes'c'o'mp'le'te:'.53 txU  isnn  a-'^'^  ,-i^  .A'^  •^''  •^''  -^O  -68  -50  .70 

Flush   tanks  comnletP-i 2^52  J^'S"  *="<'  ''='•<"'  *5.00  37.00  50.00  50.00  42.75  50  00 

Lampholes    3        .'^.'.f ^ft  "S'^l^  "SS"  ^H1  "^"^  ^^.00  100.00  100.00  115.00  ::::;  mOO      i« 

Rock   excavation,  per  cu.' 'yd  "266 o'S-  ^??,  f^-'i  ?""  2.00  4.00  4.00  12.00  3.50  4.75  5.00        « 

Extra  earth  excavation"  per  cuvd". 50 'i^  H'!  S""  S-!?0  3.50  10.00  2.80  9.00  6.00  2.50  5.00        9 

Extra  concrete,  per  cu.^..  5.. .-...■ ::::::::::;;::     4;?^     7:^^     sit    i2:gg     st     sfo     dl    io:gg     tit    .:''     dl 

Rldg^e''B''ros"  Co ''Bow^J;irBros'"^o""p' ^?           The   city   of   Yankton,    S.    Dak.,     plans    the  the   contract   to   Wm.   B.   Mullin  &  Co.. 

Rhoader&  Son  'Henrv    BohW    'r    R  '  ^^'.  f'  T'"    '!^  °^  extensions  to  the  waterworks  sys-  rhinney  Ave.,  Seattle,  for  the  laving  of  4. 

&  Co    and  Edward  H    Canno  I       ^'                               n  ""'  ^"  ,«'""^'<^<1  =°^t  o*  ^^O.-OUO.    The  work  cast  iron  water  main  and  making  cerfain  «■ 

Th.  p      ^o  \ara  «.  cannon.  vviU   include  reservoir,  water     mains,     pumps,  ice  connections  at  Fort  Worden    Wash 

The  Borough  Council  of  East  Mauch  Chunk,  etc.    The  water  supply  is  secured  from  artesian  f.         \ 

Pa.,    has    decided    not   to    sewer   the   town    at  wells.     No  engineer  has  as  vet  been  engao^ed  ^^anada. 

an  expense  of  $40,000.                                                                                 Texas    '  '^'^'"^^  ''■'"  be  received  until  noon,  Juh. 

Mayor  Stratton  of  Reading,  Pa.,  has  si<»ned           j.d-j         n  ■             •      ,    '    •,  by    G.    R.    Geary,    Chairman    Board   of  C 

the  ordinance  for  the  construction  of  a  storm  i     S     ,?     c          received  until  10  a.  m..  July  2,  trol.   Toronto.    Out.,    for    the   construction 

water  sewer  on  Maple   St.,   from  a  point  110  'r'    ^'  i       ^titton     City   Secretary,    Beaumont,  Section    No.    12    Highlevel    Interceptor.     1 

ft.  south  of  Cotton  St.  to  Culvert  St  i  t^-      °''    ^'■"■"'shing   all    material,    tools    and  work    will    include   the   construction  of  2, 

The  Board  of  Public  Works  of  Harrishur..  ^7'°/.,;^k"'!^''-'  *?     "  "'^^  '"  '''^  construction  lin.    ft.    of    4-ft.    circular    brick    or   Conor 

lie   norks  ot  Harrisburg,  of  combination  storm   and  sanitary  .sewers  in  sewer  with  connections.     Plans  and  specili 

4- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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ENGINEERING  &  CONTRACTING 


„^ire  on  file  at  the 
vingineer 


office 


the   Actii 


vingineer. 

ynes  Patterson  of  St.  Mary's,  Ont..  has 
nlivarded  the  contract  by  the  Water  Coiii- 
isliers,  Berlin.  Ont..  for  th 


ater 
e  construction 


oi   a   l.OOO.umj-gal.  concrete  covered  reservoir 
at  514.450.    The  reservoir  will  be  100x200  ft., 
iiicluding  8,111111  cu.  yds.  of  excavation.     Bids 
were  opened  June   10. 
'S'The  City  Council  of  Vancouver,  B.  C,  has 


awarded  the  contract  for  the  construction  o 
sewers  in  13th  Ave.,  Oak  to  Yukon  St.,  14t 
.\ve..  Oak  to  Bridge  St.,  except  Ash  t 
Heather,  and  loth  Ave..  Oak  to  Heather,  t 
L-'.placa  Bros.,  at  $22,47!>. 


lUILDINGS.  DOCKS.  DREDGING,  SUPPLIES,  ETC. 


California. 

Iifness  men  of  Long  Beach.,  Cal.,  have 
ined  the  City  Council  asking  it  to  se- 
e  impetitive  plans  for  a  municipal  pier  to 
f    from  the  foot  of  Pine  Ave.  to  Anieri- 

Cuba. 

•  is  will  be  received  until  11a.  m.,  July 
if  H.  R.  Stanford.  Chief  of  Bureau  of 
c  and  Docks,  Navy  Department.  Wash- 
f  D.  C,  for  a  steam  driven  ice  making 
frigerating  plant  complete,  with  all  ac- 
cjs  and  with  superintendence  for  its  in- 
lijn   at   the    naval    station,    Guantanamo. 

1  Georgia. 

lis  will  be  received  until  3  p.  m..  Au- 
:  .  by  James  Kno.x  Taylor.  Supervising 
[■•ct.  Treasury  Department.  Washington. 
'  for  the  construction  complete,  including 
nig,  gas  piping,  heating  apparatus,  elec- 
nduits  and  wiring,  and  interior  light- 
:tures  and  approaches  of  the  United 
ipostoffice  at  Carrollton.  Ga.  The  build- 
lof  two  stories  and  basement  and  has  a 
1  area  of  approximately  3.800  sq.  ft.. 
=  proof  construction,  stone,  brick,  and 
[  facing,  terra  cotta  cornice  and  tin 
.Drawings  and  specifications  may  be  ob- 
t  from  the  Custodian  of  Site  at  Car- 
(  Ga..  or  at  the  discretion  of  the  Super- 
I  .Architect. 

Hawaii. 

lis  will  be  received  until  11  a.  m..  July 
(H.  R.  Stanford.  Chief  of  Bureau  of 
!  and  Docks.  Xavy  Department.  Wash- 
;  D.  C,  for  4  electrically  and  18  hand- 
;  d  traveling  cranes  for  the  naval  station, 
'Harbor.   Hawaii. 

i  Illinois. 


Is  will  be  received  until  2  p. 


June 


(the  New  Baden  Electric  Light  &  Power 
i;w  Baden.  III.,  for  furnishing  the  neces- 
bor  and  material  for  an  electric  light 
nver  plant.  The  installation  will  in- 
il  80-h.p.  return  tubular  boilers.  1  35- 
[.  and  1  oO-k.  v.  a.  single  phase.  60-cycle. 
!3lt.  engine  type,  alternating  current 
|;ors  with  belted  exciters.  2  steam  en- 
2  boiler  feed  pumps.  1  lOO-h.  p.  feed 
heater,  separators,  traps,  piping.  1  3- 
switchboard  and  complete  commercial 
reet  lighting  circuits  over  the  village, 
and  specifications  may  be  seen  in  the 
f  Fred  J.  Koch.  President  of  the  Com- 
^ew  Baden.  III.,  or  in  the  office  of  the 
ers,  Fuller-Coult  Co.,  Chemical  BIdg.. 
uis,  y\o. 

Indiana. 

Is  will  be  received  until  11  a.  m..  June 
Capt.  E.  S.  Stayer.  Quartermaster.  Fort 
lin  Harrison.  Ind..  for  furnishing  the 
ry  labor  and  material  for  the  construc- 
an  isolation  hospital  at  that  post. 

Iowa. 

e  Lytic  Construction  Co.,  Des  !Moines, 
s  been  awarded  the  contract  for  erect- 
Davidson  Building  at  Sixth  and  Pierce 
>es  Moines.  The  structure  will  be 
iries  in  height  and  will  be  fireproof.  It 
easure  loOxl.50  ft.  The  northeast  cor- 
the  lot  will  be  used  as  a  heating  plant 
Jtomobile  garage.  The  building  will 
•out  S2.i0,000. 

Louisiana. 

Is  will  be  received  until 
Lieut.  Col.  Lansing  H. 
er.    New    Orleans.    La., 


p.  m..  June 
Beach.   U.    S. 
for    furniibiiig 


VMI1..U.   :,i   .s.iuili  and  Southwest   I'a^^es.  .Mis 
sissippi    River. 

The  Lake  .\rthur  Ice,  Light  &  Waterworks 
Co.,  Ltd..  of  Lake  .\rthiir,  La.,  has  employed 
";.  ^V-  ^^  "Sht,  Supervising  Engineer  of 
\\  innheld.  La ,  to  draw  plans  and  specifica- 
tions for  a  complete  electric  light  and  power 
plant,  which  will  he  operated  in  connection 
with  the  present  ice  plant. 

Maryland. 

•{•Bids  will  he  received  until  11  a.  m.,  June 
22,  by  H,  R.  Stanford,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  the  construction  of  earth 
mounds  and  grading  at  the  new  target  range, 
Naval  .Academy,  .\nnapolis,  Md. 
Massachusetts. 

^Bids  will  be  receive<l  uiitil  -S  p  m.,  July  1, 
by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
and  then  opened,  for  sidewalks,  curbs,  etc.. 
at  the  U.  S.  Post  Office  building.  Beverly. 
Mass.,  ill  accordance  with  the  drawing  and 
specification,  copies  of  which  may  be  obtained 
from  the  Superintendent  of  Construction  of 
the  Building,  whose  office  is  Room  144,  Post 
Office  and  Sub-Treasury  Building,  Boston. 
Mass.,  or  at  the  discretion  of  the  Supervising 
Architect. 

4^Bids  will  be  received  until  8  p.  m.,  July  2, 
by  Committee  on  New  School  House  in  the 
Town  of  Lexington,  Mass.,  at  the  office  of 
the  Selectmen,  for  erecting  and  completing 
the  new  Adams  Grade  School,  157  Massachu- 
setts .Ave.,  East  Lexington,  Mass.,  at  the  rear 
of  the  Carey  branch  library,  and  giving  a 
bond  of  a  surety  company  therefor  in  the 
sum  of  $20,000.  Only  proposals  obtained  at 
the  office  of  the  .Architects,  Brainerd  &  Leeds, 
89  Franklin  St.,  Boston,  signed  by  the  bidder, 
marked  "Proposal  for  New  School  House," 
with  a  certified  check  of  $3,000,  payable  to 
the  town  if  the  proposal  is  not  carried  out, 
will  be  taken  under  consideration  by  the  Com- 
mittee. 

®TIie  State  Harbor  and  Land  Commission 
has  awarded  a  contract  for  dredging  a  chan- 
nel 2,100  ft.  long  in  Scituate  harbor  to  a 
depth  of  fi  ft.  at  mean  low  water,  to  the 
Eastern  Dredging  Co.,  at  29.5  cts.  per  cu.  yd. 
The  amount  will  be  22.500  cu.  yds.,  and  the 
work  is  to  be  done  by  Oct.   1. 

The  members  of  the  Fire  District  of  Ware. 
Mass..  have  voted  to  appropriate  $8,000  for 
the  purchase  of  a  motor-driven  truck.  George 
D.  Storrs,  Ware,  is  chairman  of  the  commit- 
tee. 

Michigan. 

4*Bids  will  be  received  until  3  p.  m.,  July 
16,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  increasing  the  hei.ght  of  the  vent  stacks 
at  the  v.  S.  Post  Office  and  Court  House, 
Grand  Rapids,  Mich.,  in  accordance  with  the 
specification,  copies  of  which  may  be  had  at 
this  office,  or  at  the  office  of  the  Custodian 
of  the  building  at  the  discretion  of  the  Super- 
vising .Architect. 

Minnesota. 

4^Bi<ls  will  be  received  until  2  p.  m..  June 
27.  by  Lieut.  Col.  Francis  R.  Shunk,  U.  S. 
Engineer,  St.  Paul,  Minn.,  for  steel  mitering 
lockgate.  , 

Missouri. 

4«Bids  will  be  received  until  11  a.  m..  Julv 
19.  by  Lieut.  Col.  C.  L.  Potter.  U.  S.  Engi- 
neer. St.  Louis.  Mo.,  for  building  6  steel 
pile  driver  hulls.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 
New  Jersey. 

^Bids  will   be  received   until   3  p.  m..  July 


IS.  In  James  Knox  Taylor,  Supervising  .Archi 
tect.  Treasury  Department,  Washington,  D.  C 
for  the  mechanical  equipment,  except  freigh 
elevator  and  lift,  of  the  United  States  Pos 
Office  at  Jersey  City,  N.  J.,  in  accordance  wit 
drawings  and  specification,  copies  of  whicl 
may  be  obtained  at  the  office  of  the  Superin 
tendent  of  Construction,  Jersey  City,  N.  J 
or  at  the  discretion  of  the  Supervising  Archi 
tect. 

New  York. 

•J»Bids  will  be  received  until  11  a.  m.,  Jun 
29,  by  Col.  J.  G.  Warren.  I'.  S.  Engineer,  Buf 
faio.  N.  Y.,  for  the  removal  of  the  wreck  o 
the  steel  steamer  W.  C.  Richardson,  sunk  ii 
Lake  Erie,  about  one  and  five-eighths  mile 
outside  of  breakwater.  Buffalo,  N.  Y- 

•J*Bids  will  be  received  until  11  a.  m.,  Jul; 
1,  by  Col.  J.  G.  Warren,  U.  S.  Engineer 
Buflfalo,  N.  Y.,  for  construction  of  concrete 
superstructure,  outer  breakwater,  Oswego  Har 
bor,  N.  Y. 

©The  BufTalo  Bridge  Co.,  Bufltalo,  N.  Y. 
has  closed  contracts  to  furnish  steel  and  dc 
the  erecting  for  the  following  buildings :  Nor 
mal  Park  Methodist  Oiurcb,  the  Robb  Build 
ing.  Connecticut  St.,  Buffalo;  \'.  M.  C.  .A 
Building  at  Balavia,  N.  Y. ;  Harriton  Build 
ing,  William  St.,  Buffalo. 

The  Barge  Canal  Board,  Albany,  N.  Y.,  ha: 
approved  the  plans  for  the  barge  canal  ter 
minal  at  Mechanicville.  The  terminal  is  t( 
be  constructed  on  the  west  bank  of  the  Hud 
son  River  at  the  foot  of  River  St.,  and  it; 
estimated  cost  is  $77,711. 

Ohio. 

Safety  Director  Cash  will  ask  the  Cit; 
Council  of  Cincinnati,  O.,  for  a  bond  issut 
of  $20,000  to  cover  the  cost  of  laying  thi 
fire  alarm  telegraph  circuits  underground  ir 
the  districts  in  which  during  the  next  year  th< 
telephone  company  will  have  completed  iti 
underground  installation. 

Oklahoma. 

©Contracts  were  let  for  municipal  lighting 
plant  at  Ponca  City.  Okla..  to  the  Tonkaw; 
Construction  Co. ;  $.30,000  of  bonds  wert 
voted    for    this    plant. 

Oregon. 

•{•Bids  will  be  received  until  10  a.  m..  Jul\ 
10,  at  the  office  of  Whidden  &  Lewis,  Archi 
tects,  Wilcox  Bldg.,  Portland,  Ore.,  for  thi 
steel  office  counters,  with  all  steel,  marble,  iror 
and  metal  work,  etc.,  in  connection  therewith 
as  called  for  in  the  specifications  for  the  Wes 
Wing  of  the  New  Court  House  for  the  Count} 
of  Multnomah,  State  of  Oregon.  Plans  anc 
specifications  may  be  obtained  at  the  offici 
of  the  architects.  No  proposal  will  be  con 
sidered  unless  accompanied  by  a  check  payabb 
to  the  order  of  the  "County  Court  of  Mult 
nomah  County,"  certified  by  a  responsibb 
bank,  for  an  amount  equal  to  10  per  cent  o 
the  aggregate  proposal.  T.  J.  Cleeton  is  Count} 
Judge. 

Engineering  work  is  under  way  for  a  hydro 
electric  development  on  the  South  Fork  ol 
the  Couquille  River,  south  of  Myrtle  Point 
The  plans  are  said  to  include  the  construe 
tion  of  a  dam,  an  8,000-ft.  tunnel,  and  th< 
development  of  10.000  h.  p.  as  the  first  unit 
M.  J.  .Anderson,  Grant's  Pass,  Ore.,  is  th« 
promoter. 

Pennsylvania. 

^Bids  will  be  received  until  3  p.  m..  Jul; 
26.  by  James  Knox  Taylor.  Supervising  .Arch 
itect.  Treasury  Department.  Washington.  D 
C.  for  the  construction,  including  gas  piping 
heating  apparatus,  electric  conduits  and  wirinj 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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and  iutt-rior  lighting  fixtures  of  the  extension, 
remodeling,  etc.,  of  the  U.  S.  postofilice  at  Oil 
City,  Pa.,  the  extension  to  be  one  story  and 
basement  of  approximately  1.2'27  sq.  ft.  ground 
area;  stone  faced:  tin  roof;  fireproof  con- 
struction. 

®W.  H.  Fissell  &  Co..  New  York  City,  has 
been  awarded  the  contract,  at  $116,642,  for 
constructing  a  U.  S.  Post  Office  Building  at 
Johnstown,   Pa. 

Rhode  Island. 

^Iliiis  will  be  received  until  noon.  Jidy  9. 
by  Col.  F.  V.  Abbot.  U.  S.  Engineer,  New- 
port. R.  1..  for  the  removal  pf  the  wrecks  of 
■~chooners  Lis  V.  Chaples  and  Hannah  F. 
Carleton  in   Nantucket  Sound.   Mass. 

•J-Bids  will  be  received  until  3  p.  m.,  July 
20.  by  James  Knox  Taylor,  Supervising  Arch- 
itect, Treasury  Departinent,  Washington,  D. 
C.  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  interior  lighting  fix- 
tures of  the  e-xtcnsion,  remodeling,  etc..  to  the 
United  States  postoffice  and  custom  house  at 
Bristol,  R.  I.  The  extension  is  to  be  one 
story  and  basement,  of  an^roximatelv  1.335 
sq.  ft.  ground  area,  brick  faced,  with  stone 
trimming  and  tin  roof.  Copies  of  the  draw- 
ings and  specification  may  be  obtained  from 
the  olifice  of  the  custodian  of  the  site  at  Bris- 
tol, R.  I.,  or  at  the  discretion  of  the  Super- 
vising  .-Xrchitect. 

Texas, 

•f«i>ids  will  be  received  until  3  p.  ni..  July 
111.  In  James  Knox  Taylor,  Supervising  .Archi- 
tect. Treasury  Department,  Washington.  D.  C, 
for  the  extension,  remodeling,  etc..  including 
plumbing,  gas  piping,  heating  apparatus,  and 
electric  conduits,  wiring  system,  and  lightin.g 
fixtures,  of  the  United  States  appraisers' 
stores,  Galveston,  Tex.  The  work  comprises 
a  1-story  extension  of  about  2,130  sq.  ft.  area, 
a  3-story  extension  of  about  2,160.  sq.  ft.  area, 
and  a  "third  story  on  the  present  building 
which  has  an  area  of  about  6,850  sq.  ft.  The 
extension  to  be  brick  faced,  with  sheet-metal 
cortiices,  composition  roof,  non-fireproof  con- 
struction. Drawings  and  specifications  may 
be  obtained  from  the  Custodian  at  Galveston, 
Tex.,  or  at  the  discretion  of  the  Supervising 
Architect. 

•J«Bids  will  be  received  imtil  noun.  June  24, 
by  D.  C.  Smith,  Jr..  City  Controller  and  Sec- 
retary, Houston,  Texas,  for  the  construction 
of  fire  station   No.   4.     H.   B.   Rice  is  Mayor. 

West  Virginia. 

•|»Bids  will  be  received  until  3  p.  m.,  Jul_v  15, 
by  James  Knox  Taylor.  .'>upervising  -\rchitect. 
Treasury  Department.  Washington,  D.  C,  for 
the  construction,  including  plumliing,  gas  pip- 
ing, heating  apparatus,  electric  conduits,  and 
wiring  ancl  interior  lighting  fixtures,  of  the 
United  States  Post  Office  at  Fairmont.  W.  Va. 
The  building  to  be  1  story  and  basement,  ap- 
proximately 7,920  sq.  ft.  ground  area,  brick 
faced,  with  stone  trimming,  and  tin  roof. 
Copies  of  the  drawings  and  specification  may 
be  obtained  from  the  office  of  the  Custodian 
of  the  site  at  Fairmont,  W.  \'a.,  or  at  the 
discretion  of  the  Supervising  Architect. 

Canada. 

•J»Bids  will  be  received  until  noon,  July  2, 
by  G.  R.  Geary,  Chairman,  Board  of  Control, 
Toronto,  Ont.,  for  supplying  two  motor  driven 
combination  hose  wagons  and  chemical  en- 
gines. 

The  Toronto  Harbor  Connnissioners,  A.  C. 
Lewis,  Secretary,  Toronto,  Ont..  have  plans 
under  way  wdiich  call  for  the  expenditure  of 
about  $5,000,000  on  the  improvement  of  the 
Ashbridge's  Bay  district.  These  plans  include 
the  cutting  of  a  channel  300  ft.  wide  and  24 
ft.  deep  from  Toronto  Bay  to  Scarboro 
Beach,  and  the  filling  in  of  Ashbridge's  Bay. 

Ratepayers  of  Saskatoon,  Sask.,  have  voted 
$175,000  for  electric  light  and  power  machin- 
ery, and  $80,000  for  extensions  to  electric 
light   and  power   distribution   system. 


New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost   Data.     SECOND   EDITION. 

By   Halbert   p.    GUlette.   M.   Am.    Soc.   C.   E..   Managing  Editor  of 
■•Engineering-Contracting."     The   1910   edition   of  this   book  con- 
tains nearly  1,900  pages.     Postpaid.   $5.00. 
Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Reactions  and  Strengths  of  Steel  Beams, 
by    G.    F.    Dodge,    M.    West.    Soc.    Engrs.      13  X  liV-    inches;    104 
pages.     Postpaid,  $4.00. 
Cost  of   Electric  Transmission   Lines. 

(Both   Conduits  and   Pole  Lines.) 
The   title  of  this   boolv.    by   Clarence  Mayer,    is  "Telephone   Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that    it   does    not    indicate   its   wide   scope.      It    is   6X9    Ins.-    300 
pages.     Postpaid.  $4.00. 
Engineers'  Pocketbook  of  Reinforced   Concrete. 

By  E.   Lee  Heidenreich.     "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
—Engineerings  News.   Jan.   14,- 1909.     Leather;   4y2  X6?i    ins.;  374 
pages.     Postpaid,  $3.00. 
The  Reinforced  Concrete  Pocketbook. 

By  D.  J.   Mensch,  M.   Am.   Soc.   C.  E.     A  book  by  an  experienced 
engineer  and   successful  contractor.     Leather;   4%  X  6^4   ins.;   21B 
pages.      Postpaid,    $4.00. 
Concrete    Bridges   and   Culverts. 

(Both   Railway  and  Highway.) 
By    H.     Grattan    Tyrrell.      Leather;      4^4  X  6%    ins.;    272    pages. 
Postpaid,  $3.00. 
Tables  for  Structural   Engineers. 

By   Edward    Godfrey.      Leather;     4  X  6>/4    ins.;    218   pages.      Post- 
paid,  $2.50. 
Solid   Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F'.  Peckham.     Cloth;    6X9  ins.;  330  pages.     Postpaid,  $5.00. 
Graphic  Statics. 

By  Charles  W.  Malcolm.     This  book  has  been  adopted  as  a  text- 
book   by   a    large   number   of   engineering   colleges.      Cloth;    6X9 
ins.;   330   pages.     Postpaid,   $3.00. 
Cost    Keeping    and    Management    Engineering. 

By  Halbert  P.   Gille'tte  and  Riciiard  T.  Dana.     Cloth;    6X9  ins.; 
360   pages.     Postpaid,   $3.50, 
Theory  and   Design  of  Reinforced  Concrete  Arches. 

By   Arvid   Reuterdahl,    Chief   of   Bridge   Dept.,    City   of   Spokane. 
Cloth;     6X9    ins.;    132   pages.      Postpaid,    $2.00. 
Railroad   Location   Surveys  and   Estimates. 

By   F.    Lavis,    M.    Am.    Soc.    C.    E.      Cloth;    6X9    ins.;    270    pages. 
Postpaid,   $3.00. 
The  Trackmen's   Helper. 

By  J.  Kindelan.     Cloth;  514  X  7%  ins.;  350  pages.     Postpaid,  $1.50 
Practical   Switchwork. 

By  D.  H.  Lovell.    Cloth;  414  X  61,4  ins.;  174  pages.    Postpaid.  $1.09 
Maintenance   of  Way   Standards. 

By  F.  A.  Smith.    Clotli;   -o'/z  X  7%  ins.;  600  pages.    Postpaid,  $1.50. 
Railway  Curves. 

By  F.  A.  Smith.     Cloth;   4X614  ins.;  50  pages.     Postpaid,  $1.00. 
Standard  Turnouts. 

By  F.  A.  Smith.  Leather;  4i/i  X  7»4  ins.;  41  pages.  Postpaid,  $1.00 
Engineering  Work  in  Towns  and  Cities. 

By  Ernest  McCuUougii.  Cloth;  6X9  ins.;  510  pages  Post- 
paid. $3.00. 
A  Treatise  on  the  Design  and  Construction  of  Mill  Buildings  and  Other 
Industrial  Plants. 
By  Henry  Grattan  Tyrrell,  C.  E.  (Toronto  University).  Author  of 
Mill  Building  Construction  (1900),  Concrete  Bridges  and  Culverts, 
History  of  Bridge  Engineering,  etc.  Cloth;  6X9  ins.;  500  pages. 
650  illustrations.     Price,   $4.00  net,  postpaid. 

"Affords  by  far  tlie  largest  and  best  collection  of  practical  infor- 
mation   on    Mil]    Buildings    yet    published."  —  Engineering   News. 
August  17,  1911. 
Practical  Cement  Testing. 

By  W.  Purves  Taylor.     The  most  complete  book  on  the  subject. 
Cloth;   6X9   ins.;   330  pages.     Postpaid,  $3.00. 
Concrete  Construction — Methods  and  Cost. 

By  Halbert   P.    Gillette   and   Charles   S.   Hill,   Editors  of   "Engi- 
neering-Contracting."     Cloth;     6X9    ins.;    7()0   pages.     Postpaid, 
$5.00. 
Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.     A  summary  of  tests  and  conclusions  derived 
therefrom.     Cloth;    6X9  ins.;   184  pages.     Postpaid,   $2.60. 
Surveyor's  Handbook.  . 

By   T.    U.    Taylor,    Professor  of  Civil   Engineering,   University  of 
Texas.     Leather;  4%  X  7  ins.;  32S  pages.     Postpaid,  $2.00. 
Concrete  and  Reinforced  Concrete  Construction. 

By  Homer  A.  Reid.  Assoc.  M.  Am.  Soc.   C.  E.     The  largest  book 
on    concrete.       Cloth;     6X9    ins.;     906    pages;     715    Illustrations. 
Postpaid,   $5.00. 
Bricklaying  System. 

By  Frank  B.  Gilbreth.  M.  Am.   Soc.  M.  E.     Cloth;   6X9  ins.;  330 
pages.     Postpaid,   $3.00. 
Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  liis  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-fixed-sum  con- 
tract" famous.  Leather;  41,4  X7  ins.;  200  pages.  Postpaid,  $3.00. 
Rock  Excavation — Methods  and  Cost. 

By  Halbert   P.   Gillette.     Cloth;     5M;  X  7  ins.;   3S4   pages.     Post- 
paid,  $3.00. 
Backbone  of  Perspective. 

By  T.   U.   Taylor.   Professor  of  Civil   Engineering.   University  of 
Texas.     Cloth;   4i.A  X  7   ins.;    56  pages.     Postpaid,   $1.00. 
Engineering  Law — The  Law  of  Contract. 

By  Alexander  Haring.    LL.B.,   M.    Am.    Soc.    C.    E.,    Professor  of 
Bridge  and  Railway  Engineering,  New  York  University,     Cloth; 
6X9  ins.;   510  pages.     Postpaid,   $4.00. 
Concrete    Inspection. 

By  Chas.  S.  Hill,  C.E.     Cloth;  3%  X  6  ins.     186  pages;  illustrated. 
Postpaid  $1.00. 
Reinforced    Concrete — A    Manual   of   Practice. 

By  Ernest  McCulIough.  M.  West.  Soc.  Engrs.     Cloth;  5X7%  Ins.; 
136    pages;    illustrated.      Postpaid    $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  «°«3.cDe?i°G'o"'"' 


— k 


^indicates  work  now  open  for  bids,     ll)  indicates  a  contract  let  recently. 


i 
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Loadmg  the  batch  inlo  the  Smith  Hand  Muer. 


Turning  the  drum  of  the'SmilK  Hand  Mixer.     Three  slow  turns 
produce  a  perfect  mix. 


For  the  Small 
Concrete  Job 

THERE  IS  an  old  way  and  a  new  way 
of  handling  small  concrete  jobs,  such 
as  sidewalks,  culverts,  light  foundations  etc. 
You  can  take  your  choice. 

The  Old  Way  J-,f/r™,eS 

A  couple  of  men,  working  from  opposite 
sides  of  the  pile,  give  the  aggregates  two 
turns  with  the  shovel.  Sometimes  they 
only  go  through  the  motions:  but,  at  any 
rate,  after  the  material  is  given  two  real  or 
imaginary  turns,  it  is  shoveled  into  barrows 
and  wheeled  to  the  point   where  wanted. 

The  New  Way   f,"'„5  ST'*.'; 

on  the  job,  place  it  over  the  forms  and  give 
the  aggregates  three  slow^  turns  in  the 
drum.  The  mixed  concrete  is  then  dis- 
charged into  position,  without  shoveling 
or  wheeling.     The 


With  the  Smi:h  Hand  Mixer.  Itie  batch  is  discharged  into  place, 
under  the  drum.     The  operators  then  smooth  up  the  concrete. 


SMITH 
HAND 
MIXER 


means  a  smaller  gang,  easier  work,  rapid 
and  uniform  mixing— REAL  PROFITS.  It 
has  a  batch  capacity  of  2 '  2  cu.  ft.  of  mixed 
concrete  —  will  easily  turn  out  from  30  to 
35  cu.  yds.  of  first-class  concrete  per  day. 
We  guarantee  a  mix,  equal  to  that  of  any 
standard  power  mixer,  and  a  saving  of  at 
least  30  per  cent  over  hand  mixing  costs. 
The  outfit  is  light  and  compact  —  can  be 
easily  moved  as  the  work  progresses  — 
after  every  batch  if  necessary. 

A  Real  Mixer,  built  for  hard,  continuous,  reliable 
service  —  designed  for  the  profitable  production  oi 
good  concrete  in  limited  quantities,  a  compact  handy 
outfit  for  the  small  concrete  job.  If  you  want  to  get 
into  the  profit-making  class,  buy  a  Smith  Hand  Mixer. 

Write  for  Catalogue  No.  7 

The  T.  L.  Smith  Co. 

1305  Majestic  Bldg..  MILWAUKEE,  WIS. 

720  Old  Colony  Building,        CHICAGO,   ILLINOIS 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


10-INCH  CASED  WELL,  ONE 
50,000  GALLON  STEEL  TANK 
ON  A  120-FT.  STEEL  TOWER, 
ENGINES,  DEEP  WELL  PUMP, 
AND  BUILDING. 

Sealed  proposals  ai'e  in\'ited  and  will  be 
received  at  the  office  of  the  Village  Clerl\, 
llorton  Grove,  III.,  until  the  hour  of  open- 
ing the  same  as  hereinafter  set  forth:  for 
the  construction  of  a  10-inch  cased  well, 
one  50,000  gallon  steel  tank.  120-ft.  steel 
tou'er,  engines,  deep  well  pump,  and  build- 
ing. Bids  must  be  accomnani'^d  by  it 
certified  check  on  a  responsible  bank  do- 
ing business  through  the  Chicago  <^'lear- 
in.g  House,  or  eciuivalent,  equal  to  lu  per 
cent  of  the  amount  of  said  bid,  which 
ma.v  be  obtained  from  the  Village  Presi- 
dent, August  F.  Poehlmann,  or  the  Vil- 
lage Clerk.  Said  proposals  or  bids  shall 
be  opened,  examined  and  publicly  de- 
clared by  said  board  at  a  meeting  there- 
of TO  be  held  in  the  Village  Hall  in  the 
Village  of  Morton  Grove,  at  the  hour  o: 
8  o'clock  p.  m.,  on  the  2d  day  of  Jul>',  A. 
D.  1912.  For  further  information  ad- 
dress M.  J.  Lochner,  Village  Clerk.  The 
right  is  reserved  to  reject  any  and  all 
bids. 

AUGUST  F.   POEHLM.\NX, 
Village    President,    Morton    Grove.    III. 


WATER    MAINS. 

.Tune  10.  ini2. 

Proposals   wil!    be    i-eceived    by    the   City 
of  Grand  Haven.  Michigan,  until  3  o'clock 
p.   ni.,   Tuesday,   July    2.    1912,    tor  unload- 
ing,    delivering,     trenching,     laying     witii 
gates,  hydrants  and  specials  appurtenant, 
and  backfilling  of  approximately  . 
4,000    feet   of   10-inch 
4.900    feet    of     8-inch 
1.900   feet   of     6-inch 
cast  iron  water  mains,  all   in   the   City   of 
Grand  Haven. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

Plans  and  specifications  may  be  seen 
at  the  ofBce  of  the  City  Clerk  at  Grand 
Haven,  or  at  the  office  of  Gardner  S.  Wil- 
liams, Consulting  Engineer,  Ann  Arbor, 
Michigan,  and  will  be  furnished  on 
recjuest. 

STREET    IMPROVEMENT. 

Bids  for  the  improvement  of  approxi- 
mately one  and  one-half  miles  of  streets, 
by  grading,  curb  and  guttering,  and 
paving  with  asphalt,  will  be  received  by 
the  City  Recorder  of  Salt  Lake  City,  Utah, 
until  10  o'clock  a.  m.,  July  2nd,  1912.  The 
approximate  yardage  to  be  laid  is  35,000 
sq.    yds. 

Plans  and  specifications  can  be  seen  at 
the  office  of  the  City  Engineer,  or  copies 
may  be  obtained  upon  receipt  of  a  $5.00 
deposit. 

By  order  of  the  Board  of  Commis- 
sioners. 

NOBLE  WARRUM, 
City  Recorder. 


GREAT   MIAMI   RIVER   IM- 
PROVEMENT. 

Dayton,    Ohio. 

Sealed  pi'oposals  will  be  received  at  the 
office  of  the  Department  of  Public  Serv- 
ice until  12  o'clock  (noon),  Monday, 
July  8,  1912,  for  1,200.000  cu.  yds.  levee 
construction,  including  concrete  retain- 
ing walls,  sewers,  riprap,  150  ft.  steel 
truss   bridge,   piling  and   other  work. 

Detail  drawings,  profiles  and  cross-sec- 
tions may  be  seen  and  General  Plans  and 
Specifications  may  be  obtained  at  the 
office  of  the  City  Civil  Engineer  of  tho 
City  of  Dayton,  Ohio. 

CHAS.    H.    HOGLEN, 
Director  of  Public  Service. 
CH.\S.    J.    GROSS.    Sec'y. 


PROPOSALS  FOR  DREDGING, 

May  30,  1912. 
Sealed  bids  addressed  to  J.  H.  Nelms. 
Chairman,  will  be  received  at  the  office 
of  the  Engineer,  Room  430,  New  Wein- 
berg building,  Greenville,  Miss.,  by  the 
Board  of  Washington  County  Drainage 
Commissioners,  to  12  m.,  July  15,  1912,  for 
the  construction  of  about  nineteen  miles 
of  dredge  ditch  ranging  from  twenty-six 
to  fifty-six  feet  bottom:  approximate 
quantities  1,960,000  cubic  yards.  Also  for 
the  clearing  of  two  natural  streams  ag- 
gregating about  seventeen  miles.  Plans, 
profiles  and  specifications  are  on  file  at 
the  office  of  the  Engineer,  and  can  be 
furnished  on  application.  A  certified 
check  for  $5,000.00  must  accompany  each 
bid.  The  right  is'  reserved  to  reject  any 
or  all  bids,  or  to  let  the  work  as  may  ap- 
pear to  be  for  the  best  interest  of  the 
district. 

THE    WASHINGTON    COUNTY    DRAIN- 
AGE COMMISSIONERS, 
B.  B.  GORDAN.  Chief  Engineer, 
Greenville,   Miss. 


TREASURY  DEPARTMENT. .-Oflice  of 
the  Supervising  Architect.  Washington, 
D.  C,  May  27,  1912.  Sealed  proposals  will 
be  received  at  this  office  until  3  o'clock  p. 
m.,  on  the  10th  day  of  July,  1912,  and  then 
opened  for  the  extension,  remodeling,  etc. 
(including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring 
system  and  interior  lighting  fixtures)  of 
the  United  States  postofflce  at  Lansing. 
Mich.  This  extension  is  about  38  by  74 
feet,  two  stories  and  basement,  stone 
faced,  slate  roof,  fireproof  construction. 
Drawings  and  specifications  may  be  ob- 
tained from  the  custodian  at  Lansing, 
IVIich.,  or  at  his  office,  in  the  discretion  of 
the  Supervising  Architect.  JAMES  KNOX 
T.A.YLOR,     Supervising    Architect. 


PROPOSALS  FOR  LEVEE  WORK. 
Mississippi  River  Commission,  Third  Dis- 
trict, U.  S.  Engineer  Office,  Vicksburg, 
Miss..  June  10,  1912.  Sealed  proposals 
for  constructing  about  1.600. 000  cubic 
yards  of  earth\\"ork  in  this  district.  W'ill 
be  received  at  this  oflice  until  11  o'clock 
a.  m..  Standard  Central  time.  July  11, 
1912,  and  then  publicl>-  opened.  Infor- 
mation on  application.  J.  A.  Woodruff. 
Major  Engrs. 


ROAD    CONSTRUCTION. 

Crossville,  Tenn..  June  15th,  1912. | 
Sealed  proposals  will  be  received  by  tr 
Cumberland  County  Highway  CommissiC| 
until   3    o'clock   p.    m.,    July   10th,    1912,  i 
their    office.     Court    House    building.    f( 
the  construction  of  approximately  3o  mili 
of  road  in  Cumberland  County:  same  bi 
ing    a    part-  of    the    Memphis    to    Bristi 
Highway  in  said  County. 
The  work  will  consist  of  approximatelj 
75.000  cu.  yds.  excavation. 
1.2O0  cu.  yds.  rubble  masonry. 

100  cu.  yds.  concrete    masonry. 
1,800  lin.  ft.  corrugated    pipe. 
4,000  lin.  ft.  D.    S.  vitrified  pipe. 
Plans  and   specifications  are   on   file  s 
the  office  of  the  Engineer,  O.  W.  Monron 
Crossville,   Tenn. 

Each  bid  must  be  accompanied  by  : 
certified   check   of  $250.00. 

The  Commission  reserves  the  right  t^ 
reject  any  or  all  bids. 

O.  W.  MONROE.  Chairman. 
H.   C.   SABINE.   Secretary. 

NOTICE   TO    BIDDERS. 
Levee   Construction. 

Notice  is  hereby  given  that  the  Gill 
Township  Levee  Committee  will  receive 
sealed  bids  at  the  office  of  John  T.  &  'Will 
H.  Hays  in  .Sullivan,  Indiana,  until 
twelve  o'clock  noon,  on  Tuesday,  July  9th, 
1912,  for  repairing  the  Gill  Township 
Levee,  near  Riverton,  in  Sullivan  County, 
Indiana.  Plans  and  specifications  can  be 
seen  at  the  said  office  of  John  T.  &  W\\\ 
H.  Hays.  All  bidders  will  be  required 
to  accompany  their  bid  with  a  certified 
check  of  S500.00.  The  proposed  work  in- 
cludes the  moving  of  approximately  l.b' 
cubic  yards  of  dirt,  and  the  construction 
of  a  four-inch  concrete  wall  embracing 
approximately  1,300  cubic  yards  of  ce- 
ment, and  the  construction  of  a  wall  of 
dirt  consisting  of  approximately  9,100 
cubic   yards  of   dirt. 

Proposals  will  be  received  by  the  City 
of  Crowley,  La.. -tip  to  June  IS,  1912.  at  8 
o'clock  p.  m.,  for  20,000  sq.  yds.  creosoted 
wood  block  pavement,  5,000  lineal  feet 
curb,  5,500  lineal  feet  gutter. 

B.  J.  BOUDREAUX.  Clerk, 


SEWER  CONSTRUCTION. 

Wheaton,   III. 
Bids  will  be  received  on  June  22d  at  S 
p.  m.  for  the  construction  of  2.890  feet  of 
60-in.    concrete    sewer.      For    further  par- 
ticulars   address 

A.  L.  WEBSTER, 

City  Engineer,   • 
Wheaton,  III. 


U.  S.  Engineer  Office,  Galveston,  Texas. 
June  19,  1912. — Sealed  proposals  for  fur- 
nishing about  6,000  barrels  American 
Portland  Cement  for  Lock  and  Dam  No. 
S,  Brazos  River,  delivered  at  Pown?, 
Texas,  will  be  received  at  this  office  unt 
12  m.,  July  19,  1912,  and  then  puhliil.> 
opened.  Information  on  application.  Earl 
I.    Brown.   Major.  Engrs. 


U.  S.  ENGINEER  OFFICE,  Seattle, 
Wash.,  May  28.  1912. — Sealed  proposals 
for  furnishing  200,000  barrels  of  Portland 
cement  will  be  received  here  until  12  m., 
July  1,  1912,  and  then  publicly  opened. 
Information  on  application.  J.  B.  CAV- 
ANAUGH,   Major,    Engrs.  22-4t 


PROPOSAL  FOR  PILE  DRIVER 
HULLS.— U.  S.  Engineer  Office.  Custom 
House,  St.  Louis.  Mo..  June  19.  1912. 
Sealed  proposals  for  building  six  steel  pile 
driver  hulls  will  be  received  at  this  office 
until  n  a.  m.,  July  19.  1912,  and  then  pub- 
licly opened.  Information  on  application. 
Chas.  L.  Potter,  Lieut.  Col.,  Engineers. 


U.  S.  Engineer  Office,  Galveston,  Texas. 
June  19.  1912. — Sealed  proposals  for 
crushed  rock  or  gravel,  delivered  at 
Downs.  Texas,  will  be  received  at  this 
office  until  12  m.,  July  19,  1912,  and  then 
pvibliclv  opened.  Information  on  apph- 
cation.'   Earl  I.  Brown,  Major,  Engrs, 


M 


June  19,  1912. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SANITARY  SEWERS. 
Sealed  bids  will  be  received  by  the  I'ity 
of  Oskaloosa,  Iowa,  at  the  City  Clerk's 
office,  until  S:00  o'clock  p.  ni..  .Iiily  1". 
1912,  and  then  publicly  opened  and  read, 
for  the  construction  of  sanitary  sewers  in 
the  City  of  Oskaloosa,  Iowa. 

The  Engineer's  approximate  estimate  of 
Che  work  to  be  done  is  as  follows: 
132  lln.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,  ;   ft.  to  4  ft. 
cut. 
1,441  lin.  ft.  S-in.  vit.  pipe  sewer.  Portland 
cenient  mortar  joints.  4  ft.  to  i!  ft. 
cut. 
■.,41)1  lin.  ft.  S-in.  vit.  pipe  sewer.  Portland 
cement  mortar  joints.  6  ft.  to  s  ft. 
cut. 
i,17'J  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,  S  ft.  to  lu  ft. 
cut. 
!,33S  lin.  It.  S-:n.  vit.  p.pe  sewei'.  Portland 
cenient  mortar  joints,   10  ft.   to   12 
ft.  cut. 
940  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,   12   ft.   to   14 
ft.  cut. 
lin.  ft.  8-ln.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,    14   ft.    to    lii 
ft.  cut. 
125  lin.  ft.  S-in.  vit.  pipe  sewer.  Poitland 
cement   mortar  joints,   16  ft.   to  IS 
ft.   cut. 
192  lin.   ft.    lO-in.   vit.   pipe  sewer,   Port- 
land cement  mortar  joints,  i;  ft.  to 
S  ft.  cut. 
140  lin.   ft.   10-in.   vit.   pipe  sewer.   Port- 
land cement  mortar  joints.  S  ft.  to 
10  ft.  cut. 
350  lin.   ft.   10-in.   vit.   pipe  sewer,   Port- 
land  cement   mortar  joints,    10   fi- 
to  12  ft.  cut. 
4IS  lin.   ft.    10-in.    vit.   pipe  sewer.    Port- 
land  cement   mortar  joints,    12    it. 
to  14  ft.  cut. 
345  lin   ft.   10-in.    vit.    pipe   sewer,    Port- 
land  cement   mortar  joints.    14    ft. 
to  16  ft.  cut. 
45  lin.   ft.    12-in.    vii.    pipe   sewer.'   Port- 
land cement  mortar  joints,  6  ft.   tu 
S  ft.  cut. 
:•  lin.   ft.   12-in.   vit.   pipe  sewer,   Port- 
land cement  mortar  joints,  S  ft.  to 
10  tt.  cut. 
250  lin.   ft.    12-in.   vit.    pipe  sewer,    Port- 
land  cement   mortar   joints,    10   ft. 
to  12  ft.  cut. 
594  lin.   ft.   12-in.   vit.   pipe  sewer,   Port- 
land  cement   mortar  joints,   12    ft, 
to  14  ft.  cut. 
:in.   ft.   12-in.   vit.  pipe  sewer,   Port- 
land   cement    mortal"  joints,    14    ft. 
to  16  ft.  cut. 
90  lin.   ft.  12-in.   vit.   pipe  sewer,   Port- 
land  cement    mortar  joints,    IG   ft 
to  IS  ft.  cut. 
61^  vit.  pipe  "Y"  branches,  6  in.  opening 
with  vit.  stoppers  cement  in  place. 
i:;  brick    and    Portland    cement   mortar 
manholes     with     cast     iron     cover, 
complete, 
vit.   oipe  and   Portland  cement  mor- 
tar lampholes  with  cast   iron   cov- 
ers,  complete. 
.\li  work  to  be  completed  before  Deceni- 
-r  1.  1912. 
riyment   for  work   will   be   made   after 


saniv  i.-i  completed  with  special  assess- 
ment s.w,  V  tertltliates,  bearing  fi  per 
lent  interest,  as  provided  by  laws  ot 
Iowa.  Willi  the  exception  of  ten  man- 
holes at  int. I  sections  of  new  and  old 
Work,  which  will  be  paid  for  by  the  City 
whin   completed 

Plans  and  specifications  will  lie  on  llle 
on  and  after  .lune  22,  11112,  In  the  oftlces 
of  the  City  Clerk  and  City  Engineer. 

All  bids  must  be  accompanied,  in  a 
separate  envelope,  with  a  certlrted  check 
in  the  sum  of  One  Thousand  t$l,00il.00) 
Hollars,  pa.vable  to  the  order  of  the  City 
Treasurer  of  Oskaloosa.  Iowa,  as  security 
that  the  bidder  will  enter  into  a  contract 
lor  the  doing  of  the  work,  and  will  give 
the  required  bond.  All  checks  where  bid 
is  not  accepted  will  be  returned  to  the 
respective  bidders,  and  the  check  of  the 
successful  bidder  will  be  returned  after 
the  contract  and  the  required  bond  have 
been  duly  executed. 

Copies  of  plans  and  specittcations  will 
be  furnished  to  prospective  bidders  on 
receipt  by  the  City  Clerk  of  $5.00  to  cover 
cost  of  preparing  same. 

The  City  Council  of  the  City  ot  Oska- 
loosa, Iowa,  reserves  the  right  to  reject 
any  and  all  bids. 

(Signed)       CITY    OF  O.SKAI.OOSA.   lA. 
By  T.   H.  CAIILIN.   City  Clerk. 
S.  V.   REYNOLDS,  Mayor. 


TREASURY'  DEPARTMENT.  Office  of 
the  Supeivising  .-Vrchitect,  Washington. 
D.  C,  June  li.  1912.  — Sealed  proposals 
will  'be  received  at  this  office-  until  ^ 
o  clock  p.  m.  on  the  26th  day  of  July,  1912. 
and  then  opened  for  the  construction,  in- 
cluding plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring, 
and  interior  lighting  fixtures,  of  the  ex- 
tension, remodeling,  etc.,  of  the  Cnited 
.States  post  office  at  Oil  City,  Pa.,  the  ex- 
tension to  be  one  story  and  basement  of 
approximately  1.227  square  feet  ground 
ai'ea;  stone  laced;  tin  roof;  fireproof  con- 
struction. 

Drawings  and  specifications  may  be  ob- 
tained 'from  the  custodian  of  site  or  at 
this  office  at  the  discretion  of  the  Super- 
vising Architect.  James  Kno.x  Taylor. 
Supervising    .Architect. 


For    the    Immediate    At- 
tention   of   Paving 
Contractors 


Bids  will  Ibc  received  by  the  Board  of  Local 
Improvements  of  the  City  of  Alcdo.  Illinois,  until 
2  P.  M.  of  Tuesday,  June  25,  1913,  for  the  first  pav- 
ing improvement  in  th,it  city. 

The  improvement  will  consist  of  the  paving  of  4i 
miles  of  streets  with  concrete.  Estimated  quan-  tiiics 
show  92,000  square  yards  of  grading.  .^4.420  lineal 
leel  of  concrete  curb  and  86,470  square  yardb  of  6  inch 
one  mix  concrete  pavement. 

Plans  and  specifications  may  be  seen  at  the  office 
of  the  City  Clerk  of  Aledo,  111.,  or  at  the  office  of 
N.  H  Tunnicliff.  Civil  Engineer,  712  Put-  man  Build- 
ing. Davenport,  Iowa. 

For  further  information  addres.s 

J.    W.     McROBERTS,    Mayor 

ALEDO.  ILLINOIS 


WATER  WORKS  SYSTEM  AND 
SANITARY   SEWER. 

Torrlngton.    Wyo..    May    21.    1912. 

Sealed  bids  will  be  received  by  the 
City  Council  of  the  City  ot  Torrington, 
Wyo.,  until  10  o'clock  a.  m.  ot  Saturday. 
June  29,  1912,  for  the  furnishing  of  all 
materials  and  the  complete  construction 
of  a  water  works  system  and  a  sanitary 
sewer  system  for  the  Town  of  Torring- 
ton, Wyo.,  according  to  plans  and  speci- 
fications on  file  in  the  office  of  the  City 
Clerk  of  said  city,  and  in  the  office  ot 
the  Shepperd  Engineering  Company.  726 
Majestic    Bldg.,    Denver,    Colo. 

Bids  must  be  submitted  separately  on 
the  above  propositions. 

Each  bid  on  the  water  works  propo- 
sition must  be  accompanied  by  a  certified 
check   tor   $1,000. 

Each  bid  on  the  sewer  proposition 
must  be  accompanied  by  a  certified  check 
for  $1,000. 

All  necessary  Information,  blank 
forms  ot  proposals  and  Instructions  to 
bidders  will  be  furnished  on  application 
to  the  City  Clerk  of  Torrington,  Wyo. 

Copies  of  plans  and  specifications  may 
be  obtained  from  the  City  Clerk  ot  Tor- 
rington, Wyo.,  or  the  Shepperd  Engi- 
neering Co.,  Denver.  Colo.,  upon  payment 
of  $5.00  per  set. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

CHARLES     D.     BRUB.A.KER, 
R.4LPH    PAXTON,    Mayor. 

City  Clerk. 

STREET  IMPROVEMENT. 

Bids  for  the  improvement  of  approxi- 
mately one  and  one-half  miles  of  streets, 
by  grading,  curb  and  guttering,  and 
paving  with  asphalt,  will  be  received  by 
the  City  Recorder  ot  Salt  Lake  City,  Utah, 
until  10  o'clock  a.  m.,  June  24th,  1912. 
The  approximate  yardage  to  be  laid  is 
35,000  sq'.   yds; 

Plans  and  specifications  can  be  seen  at 
the  office  of  the  City  Engin^eer,  or  copies 
may  be  obtained  upon  receipt  of  a  $5.00 
deposit. 

By  order  of  the  Board  ot  Commis- 
sioners. 

NOBLE  WARRUM, 

City   Recorder. 


REPAYING. 

Burlington.  Iowa. 
Bids  for  the  repaying  with  brick  block 
and  creosoted  block,  of  25,000  square 
yards  on  Main  and  Jefferson  Streets,  will 
be  received  at  the  office  of  the  City  Clerk 
up  to  9:00  a.  m.,  June  24th.  1912. 
For   specifications  address, 

H.   G.   VOLLMER. 

City  Engineer. 

CONCRETE  SUB-CONTRACTORS 
WANTED. 
We  have  about  twenty  thousand  cubic 
yards  of  concrete  work  distributed  in 
small  bridges,  abutments,  headgates. 
drops,  etc..  which  we  will  let  to  responsi- 
ble contractors  in  quantities  to  suit  at 
good  prices. 

J1f\.NSEY    BROS.-BOOMER    &    HUGHES. 
1-2  Mackie  Bldg.. 
Calgary,  Alberta. 
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The    Reinforced    Concrete    Pocketbook 


By  L.  J.  MENSCIi,  M.  Am.  Soc.  C.  E. 


J 


This  book  is  the  out- 
come of  the  experience 
of  a  man  who  knows 
his  subject  thorough- 
ly, being  a  trained 
engineer  and  success- 
ful contractor.  It  is 
not  a  text  book  and 
its  rational  use  re- 
quires a  knowledge  of 
mechanics  and  build- 
ing construction.  The 
tables,  which  occupy 
nearly  half  the  pages, 
were  very  carefully 
figured  and  checked 
and  their  correctness 
has  been  thoroughly 
tested  by  many  prac- 
tical applications. 
They  contain  an  enor- 
mous amount  of  infor- 
mation condensed  in 
small  space;  not  the 
least  notable  being  the 
inclusion  of  the  neces- 
sary data  for  estimat- 
ing cost. 


Of  exceptional  value  to  the  experienced  man 

Cf)ntains  concise  infonnation  on  concrete  construction  for  the 
Structural  Engineer  consisting  largely  of  tables,  with  explana- 
tions of  their  use,  in  the  design  and  construction  of  girders, 
columns,  buildings,  retaining  walls  and  bridges,  with  specifica- 
tions for  concrete  work. 

Also  reinforced  concrete  chimneys,  from  5'  to  over  200'  dia- 
meter, SO'  to  350'  in  height. 

Full  Leather,  4^x6^  inches;   216  pa^es 
Price  $4.00,  net  postpaid 
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Other  Economic  Reason  for  Meter- 

I  ing   City  Water. 

lie  City  of  Philadelphia  is  on  the  verge 
[  water  taniiiie,  due  to  the  enormous  waste 
i.-ater.  The  daily  consumption  is  211)  gals. 
'.  capita,  which  is  fully  double  the  amount 
:ally  needed.  .\11  this  water  is  not  only 
cped  but  it  is  filtered.  Hence,  if  an  addi- 
Cil  supply  is  to  be  provided,  it  must  be 
:  -eat  expense.  But  the  direct  cost  of  pump- 
ijjnd  filtering  is  not  to  be  the  sole  cost,  for 
![  State  Board  of  Health  has  recently  di- 
ad  all  cities  in  Pennsylvania  to  cease  the 
[jition  of  streams  with  sewage.    This  means 

II  a  sewage  disposal  plant  capable  of  han- 
1:  the  210  gals,  per  capita  must  be  built 
I  'hiladelphia.  unless  the  amount  of  water 
c  used  can  be  reduced.  In  other  words. 
1  city  faces  a  double  expense  for  water 
•iment;  first,  the  present  expense  of  filter- 
il  before  use,  and,  second,  the  future  ex- 
ee  of  removing  the  sewage  from  the  water 
f    use. 

.1  reasons  that  we  have  hitherto  seen  in 
i  r  of  metering  city  w-ater  fail  to  include 
r'last  named  argument— the  saving  in  cost 
f  ewage  purification.  This  is  a  new  -and 
n  rtant  phase   of   the  meter  question. 

■jhile  the   state   of   Pennsylvania   has   gone 

lep  farther  than  any  other  state  in  its 
IV  ping  order  that  all  sewage  discharged 
It  streams  must  be  purified,  it  is  likely  to 
e  .llowed  bv  similar  orders  in  other  states. 
'1  will  make  it  more  than  ever  important 
i:  engineers  shall  study  the  conservation 
f  ater  supply. 

.  curious  and  lainentable  condition  exists 
1  liladelphia.  There  is  an  ordinance  actually 
nibiting  the  use  of  water  meters,  and  there 
rt' still  many  councilmen  who  apparently 
3'-  its  continuance.     If  w^e  were  to  hazard 

Jess  as  to  the  original  reason  for  passing 
nc  a  vicious  ordinance,  it  would  be  this : 
'Hold  ring  of  politicians  who  bled  the  city 
'i<a  lancet  of  scandalously  awarded  contracts 
eilived  that,   if   water  waste  were   reduced 


by  the  use  of  meters,  the  city  would  not  re- 
quire half  as  large  a  filter  plant  as  was  actually 
built.  This  would  have  cut  in  two  the  profits 
from  the  building  of  that  filter  plant. 

Philadelphia  has  today  fiUer  plants  capable 
of  supplying  all  the  water  really  needed  by 
a  city  of  twice  its  present  population.  No 
hydraulic  engineer  will  deny  this  statement. 
But,  in  order  to  make  the  existing  filter  plant 
serve  a  much  larger  population,  it  is  abso- 
lutely essential  to  curtail  the  extravagant  use 
of  water.  This  can  be  done  only  by  metering 
both  domestic  and  indu.strial  users.  It  is 
now  being  urged  that  only  the  industrial 
users  of  water  need  be  metered.  Perhaps 
this  will  serve  temporarily,  but,  ultimately, 
domestic  users  must  be  metered  also. 

A  civil  engineer  is  repeatedly  surprised  to 
hear  intelligent  men  contend  that  they  do 
not  believe  in  metering  city  water,  for  "water 
should  be  as  free  as  air.''  The  layman  seldom 
seems  to  know  that,  for  cooking,  drinking, 
washing  and  other  sanitary  purposes,  not  more 
than  about  2-5  gals,  of  water  per  capita  per 
diem  are  needed.  Many  a  British  city,  for 
example,  uses  only  .'^■5  gals,  per  capita  for  all 
purposes — domestic  and  industrial.  Where, 
then,  does  the  rest  go  in  cities  like  Phila- 
delphia? A  few  of  the  other  uses  and  wastes 
are  as  follows:  (1)  Lawn  sprinkling,  (2) 
leakage  of  plumbing  fixtures,  (3)  leakage  of 
water  mains  and  service  pipes,  (4)  faucets  left 
open  to  secure  cool  water  for  drinking,  (5) 
faucets  left  open  to  keep  water  from  freezing 
in  winter,  (6)  water  kept  continuously  run- 
ning in  urinals,  (7)  water  carelessly  left  run- 
ning in  kitchen  sinks,  etc. 

"Water  should  be  as  free  as  air."  So 
should  food  be  free  in  the  Utopian  country 
that  all  of  us  would  like  to  inhabit.  But 
city  water  is  never  free,  even  where  no  direct 
charge  is  made  for  it.  It  is  paid  for  in 
taxes,  if  not  directly,  and  the  rent  payer  pays 
the  tax.  Water  must  be  paid  for  by  the  user. 
Let  the  payment,  then,  be  proportionate  to  the 
use  When  this  is  done,  the  user  conserves 
707 


the  supply  instead  of  wasting  it,  and  ultimately 
finds  that  he  h'as  an  abundance  of  water  at 
less  cost  thau  before. 

It  is  commonly  objected  that  if  water  is 
metered  many  of  the  poorer  people  will  not 
use  enough  for  sanitary  purposes.  A  complete 
answer  to  this  objection  is  possible.  Let  it 
be  determined  what  amount  of  water  is  abun- 
dantly sufficient  for  all  domestic  purposes. 
Suppose  it  to  be  00  gals,  per  day  per  capita. 
Then  let  a  minimum  fixed  monthly  charge  be 
based  on  the  .50  gals,  per  capita,  whether  used 
or  not.  For  all  water  in  excess  of  the  oO  gals, 
per  capita  let  there  be  a  sliding  scale  meter 
rate.  This  would  insure  no  niggardliness  in 
the  use  of  water  by  anyone,  while  at  the  same 
time  it  would  make  it  to  the  interest  of  every- 
one to  stop  all  leaks  and  wastes. 

In  a  recent  water  rate  case,  the  Wisconsin 
Railroad  Commission  (which  is  a  general  pub- 
lic service  commission)  required  water  meters 
to  be  installed,  in  order  to  secure  an  equitable 
distribution  of  the  cost  of  water  supply  among 
all  consumers.  This,  we  anticipate,  will  be 
the  ultimate  action  of  state  public  service  com- 
missions throughout  .-Vmerica.  Why  should 
you,  who  are  careful  not  to  waste  water,  pay 
for  the  waste  of  your  neiehbor?  Somebody 
must  pay,  and  equity  requires  that  the  man 
who  wastes  must  pay  for  the  waste.  Metering 
the  consumers  becomes  the  only  way  of  se- 
curing a  perfectly  equitable  distribution  of  the 
cost  of  water. 

In  this  connection  it  may  not  be  amiss 
again  to  call  attention  to  the  fact  that  the 
operating  expense  of  pumoing  and  filtering 
is  only  the  smallest  part  of  the  cost  of  sup- 
plying water.  The  plant  interest  and  deprecia- 
tion charges  constitute  the  major  part  of  the 
cost.  The  greater  the  water  consumption, 
the  larger  must  be  the  plant,  and  consequently 
the   greater   the   interest   and   depreciation. 

From  every  point  of  view,  therefore,  it 
usually  pays '  to  meter  a  city  water  supply. 
The  latest  point  of  view,  as  we  have  indi- 
cated above,  includes  the  added  cost  of  purify- 
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jug  the  sewage  laden  water  after  it  has  been 
used. 

In  conclusion  it  is  interesting  to  read  the 
following  statement  from  page  649  of  the  IDOU 
edition  of  Trautwine's  Civil  Engineer's  Pocket- 
book  : 

In  American  cities,  tlie  waste  (of  water)  often 
amounts  to  two  or  tliree  times  the  quantity 
really  used.  Of  the  116  gals,  per  capita,  per  day. 
delivered  in  New  Yorli;  in  1899,  Mr,  Freeman 
estimates   that   from   31    to    56    gals,    were    used. 


10  unavoidaljly  wasted,  and  from  ."tO  to  75  avoid- 
ably wasted. 

In  Piiiladelphia,  investigations  by  means  of 
the  Deacon  waste-water  detector,  on  142  mod- 
ern seven-room,  two-story  dwellings,  with  bath, 
etc..  on  two  intermediate  streets,  sliowed  tliat, 
of  222  gals,  per  capita  per  day,  furnished  through 
782  fixtures,  192  gals,,  or  86.5  per  cent,  were 
wasted,  and  only  30  gals.,  or  13.5  percent,  were 
used.  The  city  is  now  building  enormous  works 
for  the  purpose  of  pumping,  filtering,  conveying, 


repumping,    storing    and    distriliuting   tlin-., 
wasted,   as  well  as  the  small   ijuantity  \^  (,, 
the  total  cost  (which  may  reach  $20,000,()  i„ 
than  half  would  have  sufficed  for  the  waruBJ 
and    unavoidably   wasted. 

Incidentally,  do  not  such  instances  6  (k\. 
Philadelphia  waste  furnish  an  added  aiimem 
in  favor  of  the  commission  form  of  c) 
ernment,  and  particularly  of  the  des 
of  electing  civil  engineers  to  serve  upi 
commissions? 
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Development   Cost  or   "Going   Value" 

of  Public  Service  Companies. 

In  the  appraisal  of  the  property  of  various 
public  service  companies  managed  by  Stone 
and  Webster,  Mr,  Halbert  P,  Gillette" has  de- 
termined the  development  cost,  or  develop- 
ment expense,  of  each  of  the  properties.  His 
report  on  one  of  the  properties,  the  Everett 
Railway,  Light  and  Water  Co.,  forms  one 
of  the  exhibits  in  a  recent  hearing  before 
the  Washington  Public  Service  Commission. 
In  Engineering  and  Contracting  of  April  17. 
1912,  was  published  that  part  of  his  report 
relating  to  the  appraisal  of  water  rights. 
We  give  herewith  the  part  relating  to  de- 
velopment cost  or  "going  value,"  together 
with  a  few  paragraphs  of  additional  matter 
and  some  slight  changes  furnislied  by  Mr. 
(jillctte.  We  also  give  one  table  (Table  IID 
showing  the  calculation  of  the  development 
cost  of  the  Everett  Railway,  Light  and  Water 
Co.  on  an  assumed  9  per  cent  fair  return 
basis.  The  report  contains  similar  tables 
based  on  8  and  on  10  per  cent  fair  return. 
Mr.  Gillette's  estimated  cost  of  reproduction 
of  the  property  of  this  company  totaled  as 
follows : 

Street    railway    department $    861,160 

Light  and  power  department 494,177 

Water  works  department 1,103,016 

Total   plant    (new) $2,458,353 

Development  cost  (30  per  cent  of  plant 
value  exclusive  of  land  and  working 
capital)     537,991 

Grand    total $2,996,344 

Mr.  Gillette  testified  at  the  hearing  that  his 
deduction  of  the  development  cost  of  prop- 
erties similar  to  the  Everett  Railway,  Light 
and  Water  Co.  had  led  him  to  believe  that 
the  development  cost  would  normally  exceed 
30  per  cent  of  the  value  of  the  physical  plant 
exclusive  of  land  of  working  capital.  This 
30  per  cent  should  be  added  to  the  cost  of 
reproducing  the  plant  new.  In  other  words, 
development  cost  not  only  equalled  the  total 
depreciation  of  the  plant  but  was  30  per  cent 
in  addition  to  the  depreciation,  and  there- 
fore the  30  per  cent  should  be  added  to  the 
cost  of  reproduction  new.  He  stated  that 
this  estimate  was  based  upon  his  own  ap- 
praisals of  considerable  number  of  public  util- 
ity properties  (not  including  steam  railways) 
whose   aggregate   value   exceeded   $100,000,000. 

Mr.  Gillette's  discussion  of  development  cost 
follows : 

Development  Cost. — It  is  now  well  estab- 
lished by  court  decisions  that  a  complete  ap- 
praisal of  the  value  of  the  property  of  a  pub- 
lic service  corporation  must  include  its  "non- 
physical  property."  This  non-physical  prop- 
erty is  variously  designated  by  such  terms  as 
"going  concern  value,"  "going  value."  "de- 
velopment cost  or  expense,"  etc.  Whatever 
the  term  used,  it  is  intended  to  cover  the 
value  of  the  developed  business  of  the  com- 
pany. 

There  are  two  ways  of  estimating  the 
value  of  any  business:  CI)  By  capitalizing 
the  annual  net  earnings:  (2)  by  determining 
the    actual    cost    of   securing  the   business. 

The  first  method  is  the  one  commonly  used 
in  appraisals  of  business  property  not  under 
the  control  of  public  rate  making  commis- 
sions. It  may,  therefore,  be  said  to  rest  upon 
the  theory  of  competitive  price  regulation  of 
values.      According    to    that    theory,    competi- 


tion, acting  under  the  law  of  supply  and  de- 
mand, determines  the  rates  or  prices  charged 
for  a  product  or  a  service.  Hence  the  ap- 
praiser is  justified  in  accepting  the  rates  or 
prices  as  he  finds  them,  and  in  determining 
the  annual  profits  based  upon  those  rates  or 
prices,  and  finally  in  capitalizing  those  profits 
to  determine  the  "going  value"  of  the  busi- 
ness. 

When  we  come  to  properties  whose  rates 
or  prices  are  subject  to  public  control,  we 
encounter  a  different  problem  entirely:  for 
to  capitalize  the  profits  of  such  a  corporation 
is  virtually  to  determine  a  "going  value"  that 
may  be  changed  at  any  time  by  the  action 
of  a  public  rate  making  commission.  With- 
out reasoning  in  a  circle,  a  public  rate  mak- 
ing commission  cannot  assign  to  a  property 
a  value  that  is  based  upon  the  very  thing  that 
is  to  be  determined,  namely,  the  fair  rate  of 
charge  for  the  service.  Hence  it  is  that 
public  service  commissions  and  courts  have 
been  slowly  coming  to  a  realization  of  the 
fact  that  "going  value"  cannot  be  logically 
determined  by  capitalizing  the  profits  of  a 
public  service  corporation.  This  leaves  but 
one  rational  method  of  ascertaining  the  "go- 
ing value."  namely,  the  second  method  above 
given,  which  involves  ascertaining  the  cost 
of  developing  the  existing  business  of  the 
corporation.  In  view  of  the  fact  that  there 
is  such  confusion  of  terms.  I  have  selected 
the,  expression  "Development  Cost"  to  de- 
note the  cost  of  developing  or  securing  tlie 
business. 

Development  cost  consists  of  several  ele- 
ments: (1)  Cost  of  advertising  and  can- 
vasing  for  new  business ;  (2)  cost  of  secur- 
ing and  training  a  competent  business  organi- 
zation, and  (3)  deficit  in  fair  return  on  the 
investment  during  the  time  the  business  is 
being  built  up  from  nothing  to  the  time  a 
fair  return  begins  to  be  realized. 

Item  (1)  often  continues  as  an  expense 
long  after  items  (2)  and  (3)  have  ceased  to 
be  a  source  of  annual  expenditure ;  and  it 
would  be  reasonable  to  estimate  the  cost  of 
soliciting  business  from  the  very  beginning 
of  the  corporation  down  to  the  time  of  the 
appraisal.  However  it  is  often  very  difficult 
to  ascertain  the  cost  of  item  (1).  and  of 
item  (2)  for  that  matter;  and.  since  they 
are  of  relative  insignificance  compared  with 
item  (3)  in  the  case  of  this  company,  they 
may  be  disregarded  in  the  case  now  under 
consideration.  Indeed  it  may  be  ultimately 
held  by  the  courts  that  in  no  case  need  an 
appraisal  include  any  other  element  of  de- 
velopment cost  than  the  "deficit  in  fair  re- 
turn on  the  investment." 

It  is  universally  conceded  that  every  pub- 
lic service  corporation  is  a  public  agent  that 
is  entitled  to  a  "fair  return"  on  a  reasonable 
investinent.  Hence  it  follows  that  the  en- 
tire period  of  its  existence,  from  the  very 
beginning  to  the  time  of  the  appraisal,  must 
be  investigated  to  ascertain  whether  or  not 
the  corporation  has  received  a  "fair  return." 
If  there  have  been  reasonable  deficits  in  fair 
return  during  the  development  period,  then 
the  corporation  is  logically  entitled  to  re- 
cover those  deficits,  either  by  having  them 
charged  to  capital  account  as  development 
cost,  or  by  amortizing  them  from  future 
earnings. 

The  Wisconsin  Railroad  Commission  has 
recently  come  to  view  the  problem  of  "going 


value"  in  this  way.  I  quote  from  tht  jje- 
cision  in  the  Madison  Gas  and  Elect'  Co 
case :  | 

Comparitively    few    plants   are    therefoilp  . . 
ing  at  first.    Several  years  are  often  req'. 
obtain  customers  enough  for  a  paying  b 
In  the  mean  time  the  plants  have  to  be    ; 
operation    and    the    losses    (deficits    in    f 
turn)     from    such    operation    made    up 
investor.     If   investors  are   not    compensa  1 
such   losses,    either  by  being  allowed   rea: 
returns     thereon    or    through    surplus    e 
(excess   above   fair   return),    they  will  n- 
tinue    to    invest    their    money    in    plants 
liind. 

Due  to  the  absence  of  any  existing  [ 
discussion  of  the  detailed  method  of 
taining  development  cost  by  the  deficit 
od,  it  has  seemed  to  me  wise  to  g' 
the  inatter  more  fully  than  would  ord 
be  justified  in  a  report  of  this  characti 

The  Construction   Period  and  the  Di 
ment  Period. — During  the  construction 
of    any    public    utility    plant,    the    capit 
vested   receives   no   return   unless   a  cha 
made      for      "interest     during     construi 
Such    a    charge    has    always    been    held 
a    part   of   the   actual   cost   of   producii 
property.      Immediately    following    thew; 
struction  period  comes  a  period  when  tlflr 
earnings    are    usually    insufiicient   to   vie 
adequate  return  on  the  capital  invested, 
may  be  called  the  development  period, 
the   period   during  which   the   business  ibt- 
ing    built    up.      During    the    constructini- 
riod    there    are    usually    no    earnings 
During     the     development    period    ther 
earnings,   but   they   are   usually   insufficie  tu 
cover  both  operating  expenses  and  a  fai't- 
turn    on    the    invested    capital.      The   de\p- 
ment  period,  therefore,  is  merely  a  seqtito 
the    construction    period.      Hence    if    inU'. 
during  construction   is  a  legitimate  char(to 
capital  account,  it  follows  that  the  deficiit- 
low  a  fair  return  during  the  developinenie- 
riod  is   equally  a  legitimate   charge  to  :;'a' 
account. 

In  every  well  fnanaged  public  utility  weid 
that  interest  during  construction  appear  n 
the  ledgers  as  a  part  of  the  cost  of  the  (it, 
but  we  do  not  find  that  subsequent  deits 
below  a  fair  return  are  charged  to  caal. 
We  have  not  far  to  look  for  the  re;i. 
The  owners  of  public  utilities  have  e.xpiiii 
to  recoup  the  early  deficits  of  the  lean  }'■• 
by  declaring  larger  dividends  during  the  ;i 
fat  year.  This  they  would  usually  dc;fl 
long  as  they  were  not  subject  to  control) 
public  utility  commissions.  We  have  ci( 
now,  at  least  in  several  states,  to  a  time  vf 
there  is  to  be  a  limiting  of  rates  chargec) 
public  utilities.  Hence  we  have  come  H 
time  when  the  early  deficits  below  a  n 
return  during  the  development  period  i' 
either  be  charged  to  capital  account,  prd' 
ly  as  interest  during  construction  is  chari 
or  the  deficits  must  be  charged  to  a  Dei 
Reserve  Account  which  must  be  amort' 
by  sums  annually  set  aside  for  that  puq 
in  future  years. 

Definition  of  Development  Cost. — Deve 
ment  cost  is  the  total  accumulated  deficil 
fair  return  up  to  the  time  when  the  brsii 
begins  to  yield  a  fair  return.  Each  am 
deficit  in  fair  return  should  be  charged 
capital  account   (or  to  a  Deficit  Reserve 
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nt)  at  the  end  of  the  year  in  which  it 
irs.  Then  the  sum  total  of  these  deficits 
j)nies    the    development    cost    of    the    biisi- 

\ome  writers  would  call  this  the  "going 
Jie"  of  the  business,  but  "going  value"  is 
(expression  used  in  several  different  senses 
fdifTerent  writers,  so  that  it  seems  wise 
..bandon  its  use  entirely. 

will    be    seen    that    development    cost    is 
;  at  all  analogous  to  "good  will  value."  or 
■going  concern   value"   based   on   capitaliz- 
i  the  net  profits  of   a   business.     Develop- 
(t  cost  is  simply  a  sequel  to  interest  dur- 
I  construction,    and    can    be    readily    calcu- 
,\    for   any    given    public    utility,    provided 
f  true  construction   cost,   earnings   and   op- 
ing expenses  (including  taxes)  are  known 
each  year  from  the  very  beginning  of  the 
ation  of  the  plant.     It  is   essential,  how- 
I.   to   go   back    to    the   beginning,    for    the 
iai  deficits  in   fair  return  tend  to  become 
and   less   as   time  goes   on,   provided   the 
final    plant    is    not    extended    ereatlv    into 
fields.     Of   course    each    extension   of   a 
ivay   line   is    eciuivalent   to    constructing    a 
line,  in  so  far  as  its  effect  upon  devclop- 
t  expense  is  concerned.     Hence,  it  is  that 
reet  railway   system  even  20.  30  or  more 
s    old    may    still    be    incurring    develop- 
t  cost  if  it   is  still  extending  its  lines  in- 
I  ew  districts  of  a  city. 
:    similar    manner,    extensions    of    water 
5,    gas    mains,     electric     lines,     telephone 
..  etc.,  cause  development  cost  long  after 
original   nucleus  of   the  olant  is  built. 

considering  the  age  of  the  plant,  the 
I:hted  or  true  average  age  of  the  com- 
•nt  constructions  should  be  calculated. 
[.  is  frequently  not  more  than  one-third 
iage  of  the  original  plant  nucleus, 
the   great   majority   of   .American   cities, 

■  particularly  in  those  on  the  Pacific  Coast, 
le  has  been  such  rapid  growth  during 
1  last  20  years  that  public  service  corpo- 
.ins  have  been  constantly  enlarging  their 
.  ts  and  extending  their  lines.     Hence  there 

■  usually  certain  parts  of  almost  every 
it  railway  system  that  are  passing  througji 

levelopnient  period — the  period  of  deficits 

jir  return.  If  each  new  line  or  new  ex- 
;  on  of  an  old  line  were  operated  by  a 
irate  company — the  aggregate  development 
I  of  all  the  lines  in  a  city  would  be  very 
I'.     But.   since   new    lines   arc   usually   op- 

:d  merely  as  part  of  an  established  svs- 
I  the  deficits  incurred  by  the  operation 
ihe  new  lines  are  offset  in  part,  if  not 
^ely.  by  the  surpluses  earned  bv  the  old 
1.  Hence  the  larger  a  street  railway  svs- 
I  the  smaller  does  the  aggregate  develon- 
\:  cost  appear  to  be.  While  it  might  be 
lisnded  that  in  determining  the  develop- 
1  cost  of  an  existing  street  railway  sys- 
I  each  new  line  and  each  new  extension 
,ld    be    treated    as    a    separate    utility,    it 

IS  to  me  better  to  regard  all  lines  owned 
\  single  company  as  being  a  unit.  Thus 
1'cially  stronger  lines  serve  to  carry  the 
/enf   of   the   weaker.     This   view   unques- 

iblv  favors  the  public  at  the  expense  of 
'lublic  utility  corporation,  and  there  might 
•ases  where  a  different  view  would  be 
ranted. 

r^  Effect  on  Dez'clopment  Cost  Due  to 
qbining  Different  Services. — We  are  now 
cto  another  element  of  the  problem  that 
•Jves  the  question  as  to  whether  the  sur- 
\  earned  by  one  department  of  a  company 
ijld  offset  the  deficit  in  fair  return  in  an- 
Ir  department  of  the  same  company. 
Jy  companies  own  and  operate  both  a 
It  railway  system  and  an  electric  light 
1  power  system.  The  railway  usually 
i"s  less   profit   than   the   light    department, 

lite  of  the  fact  that  the  former  is  usual- 
monopoly  while  the  latter  is  often  sub- 
(  to  severe  competition  from  gas  lighting 
?  s,  etc.  Hence,  if  the  railway  system  had 
lied  as  a  separate  entity,  its  development 
I  would  have  been  much  greater  than  was 
•  div  the  case.  I  have  adopted  the_  con- 
'litive  course  of  regarding  the  railway. 
!;  and  other  departments  as  a  unit  for 
iioses  of  calculating  the  development  cost. 


This  method  also  favors  the  public  at  the 
expense    of    the    company. 

Surpluses  Regmded  as  an  Offset  to  De- 
ficits.— Still  anotluT  question  arises  involving 
the  question  of  tilTseting  deficits  by  surpluses 
in  calculating  development  cost,  and  that  is 
whether  deficits  incurred  in  early  years  of 
operation  should  be  offset  by  any  surpluses 
secured  in  later  years.  There  are  two  di- 
rectly opposing  arguments  that  now  present 
themselves,  .^ccording  to  one  line  of  rea- 
soning, a  surplus  in  excess  of  a  fair  return 
shouUl  be  useil  to  balance  an  equal  deficit 
in  fair  return,  for  otherwise  a  public  utility 
might  be  permitted  to  earn  more  than  a  fair 
return,  which  is  contrary  to  the  hypothesis 
th.it  a  public  utility  is  entitled  to  a  fair  re- 
turn  throughout   it.s   life. 

On  the  other  hand,  according  to  another 
line  of  reasoning,  it  may  be  held  that  de- 
velopment cost  can  no  more  be  wiped  out  by 
surpluses  than  can  interest  during  construc- 
tion or  any  other  property  value.  While  the 
public  has  always  had  the  right  to  limit  the 
rates  charged  by  its  agent — the  public  service 
corporation — if  the  public  did  not  exercise 
that  right,  and  permitted  net  earnings  to  ex- 
ceed a  fair  return,  then  the  public  cannot 
now  attempt  to  recover  that  surplus,  either 
by  direct  levy  on  the  existing  earnings  or  by 
assigning  a  lower  appraised  value  to  the 
property.  In  brief,  the  public  is  guilty  of 
"laches" — failure  to  exercise  its  legal  rights 
at  the  proper  time — and  cannot  now  retrace 
its  steps  and  demand  an  accounting. 

The  courts  have  not  yet  ruled  definitely 
as  to  which  of  these  two  theories  shall  pre- 
vail. However,  in  the  case  of  this  company, 
which  has  not  yet  passed  out  of  the  develop- 
ment period,  we  are  not  concerned  as  to  the 
propriety  of  offsetting  early  deficits  by  later 
surpluses,   for  there   have  been   no  surpluses. 

Residual  Development  Cost. — If  the  de- 
velopment cost,  as  above  defined,  is  to  be  re- 
duced by  the  subsequent  surpluses  in  fair 
return,  then  we  have  left  what  may  be  called 
the  residual  development  cost.  .'\s  just  stat- 
ed, it  remains  for  the  courts  to  settle  the 
question  as  to  whether  "development  cost" 
or  "residual  development  cost"  shall  consti- 
tute the  "non-physical  value"  to  be  assigned 
to  a  public  utility. 

Compounding  the  Interest  on  Deficits. — It 
will  be  noted  that  the  method  hereinafter 
given  for  calculating  the  accumulated  deficts 
in  fair  return  involves  compounding  the  in- 
terest on  the  deficits.  The  question  has  been 
raised  whether  it  is  not  equitable  merely  to 
allow  simple  interest  instead  of  compound 
interest  in  cases  of  this  sort.  .Although  au- 
thority is  overwhelmingly  in  favor  of  com- 
pounding the  interest,  let  us  consider  briefly 
the  reason  why  the  interest  should  be  com- 
pounded. 

.A.  "fair  return,"  whether  for  interest  on 
money  or  for  services  rendered,  is  normally 
paid  periodically.  Interest,  for  example,  is 
normally  paid  semi-annually  or  annually. 
Were  a  special  case  to  arise  where  interest 
was  to  be  paid  at  greater  intervals,  say  every 
five  years,  it  is  clear  that  the  interest  rate 
would  have  to  be  higher  than  if  the  interest 
were  paid  semi-annually.  To  illustrate,  sup- 
pose a  capitalist  would  normally  loan  his 
money  at  8  per  cent,  interest  payable  an- 
nually. Suppose  the  same  capitalist  were 
asked  to  loan  his  money  at  8  per  cent,  in- 
terest payable  every  ten  years.  Would  he 
do  so?  Certainly  not.  But  he  might  reply 
that  he  would  loan  it  at  11. G  per  cent,  in- 
terest payable  every  ten  years ;  lor  in  the 
end  he  would  then  receive  the  same  total  in- 
come at  ll.fi  per  cent  simple  interest,  paid 
every  ten  years,  as  by  the  8  per  cent  paid 
annually  and  thus  compounded.  It  is  a  mat- 
ter of  no  moment  whether  we  adopt  the  com- 
pound interest  method  or  the  simple  interest 
method  of  calculating  development  cost,  pro- 
vided we  do  not  make  the  mistake  of  re- 
garding the  "fair  return  rate"  on  a  simple 
interest  investment  as  being  the  same  as  a 
"fair  return  rate"  on  a  compound  intere.st 
investment.  .All  ordinary  investments  are  vir- 
tuallv  on  a  compound  interest  basis.  That 
is,   the   interest   or   rent    is    paid   at   intervals 


of  a  year  or  less,  which  permits  re-invest- 
ment  of  tlic  interest,  and  thus  permits  com- 
pounding it.  Hence,  when  we  speak  of  8 
per  cent  fair  return  on  a  mortgage,  we  in- 
variablv  impiv  that  the  8  per  cent  shall  be 
paid  annually.  The  8  per  cent  would  cease 
to  be  a  fair  return  if  the  interest  payments 
were  to  be  made  every  ten  years  at  simple 
interest.  .\"ow,  the  whole  theory  of  public 
rgulation  of  rates  rests  on  the  idea  of  "fair 
return"  on  Ihe  investment.  Hence,  if  we  as- 
sume a  "fair  return"  based  on  annual  pay- 
ments, we  must  not  refuse  to  make  pay- 
ments annually,  and  expect  to  settle  at  the 
end  of  10,  Vj  or  20  years  on  a  simple  interest 
basis.  Yet,  this  is  precisely  what  is  sug- 
gested when  it  is  proposed  not  to  compound 
the  "fair  return  rate,"  but  to  calculate  de- 
velopment cost   on  a  simple  interest  basis. 

"Fair  Return"  During  Development  Pe- 
riod.—While  the  deficit  method  of  determiii- 
ing  development  cost  is  simple  in  theory,  it 
presents  some  complexity  at  times  in  prac- 
tice. First,  there  arises  the  question  as  to 
the  rate  per  cent  to  be  used  in  calculating 
the  "fair  return"  for  the  capital  and  for  the 
managerial  profit.  This  question  is  compli- 
cated by  the  fact  that  rates  of  interest  and 
managerial  profits  have  been  higher  during 
the  early  years  of  the  existence  of  most 
public  service  corporations  than  they  are  to- 
day. It  is  further  complicated  by  the  fact 
that  when  a  company  is  small,  and  in  a  more 
or  less  experimental  era  of  its  development, 
rates  of  fair  return  are  higher  than  when  it 
becomes  large  and  is  a  demonstrated  success. 
To  be  thoroughly  logical,  therefore,  the  de- 
velopment cost  should  be  calculated  upon  the 
assumption  of  different  rates  of  interest  for 
different  periods  of  years.  Thus  we  might 
start  with  12  per  cent  as  the  rate  of  fair  re- 
turn for  the  first  third  of  the  time  since 
the  plant  began  operation,  following  with  11 
per  cent  for  the  second  third  and  10  per  cent 
for  the  last  third.  In  the  present  case  it 
seems  sufficiently  exact  to  use  only  one^  rate 
of  fair  return  for  the  entire  period.  Start- 
ing with  the  plant  value  at  the  beginning  of 
the  year,  multiply  that  value  by  the  rate  per 
cent'of  fair  return  to  get  the  fair  return  on 
the  existing  plant  for  the  ensuing  year.  If 
any  additions  to  the  plant  are  made  during 
the  year,  also  estimate  the  fair  return  on 
them  :  and  for  this  purpose  it  is  usually  suf- 
ficiently exact  to  assume  that  the  money  spent 
for  the  addition  has  lieen  uniformly  spent 
throughout  the  year,  in  which  case  multiply 
the  cost  of  the  additions  by  the  rate  of  fair 
return  and  divide  by  two,  since  the  additions 
during  the  year  average  a  fair  return  on  only 
half  the  full  amount.  The  sum  of  these  two 
elements  of  fair  return  gives  the  full  fair 
return  for  the  year. 

Effect  of  Depreciation  on  Development 
Cost, — We  come  next  to  the  subject  of  de- 
preciation as  affecting  development  cost.  It 
is  rare  that  any  public  service  corporation 
has  charged  off  on  its  books  any  considerable 
sum  for  depreciation.  Therefore  the  book 
plant  account  usually  represents  the  full  cost 
of  a  new  plant.  However,  public  service 
commissions  are  now  ascertaining  the  depre- 
ciated value  of  public  utilities,  so  that  a  great 
injustice  will  be  done  to  such  utilities  un- 
less their  operating  expenses  during  past 
years  are  revised  so  as  to  show  the  increased 
costs  that  would  have  been  incurred  had 
depreciation  been  taken  into  account.  In  oth- 
er words,  if  the  depreciated  value  of  the 
plant  is  to  be  considered,  then  the  develop- 
ment cost  (the  deficit  in  fair  return)  must 
be  calculated  upon  the  assumption  that  op- 
eerating  expenses  of  past  years  would  have 
been  increased  sufficiently  to  provide  for  the 
depreciation.  However,  the  logical  conse- 
quence is  that  the  total  cost  of  the  property 
(physical  cost  plus  development  cost)  is  the 
same  whichever  method  is  adopted.  Since 
this  statement  is  not  readily  self-evident,  let 
us  take  a  simple  problem   for  illustration. 

Let  us  assume  a  plant  whose  first  cost  is 
$100,000  and  that  it  begins  operating  Jan- 
uary 1,  1000.  Let  us  assume  first  that  no 
depreciation  fund  is  provided  to  redeem  the 
plant  at  the  expiration  of  its  life.    Then  Ta- 
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TABLE  I.— DEVELOPMENT  COST. 

Fair  Deficit  or 

Cost              return  at  Net       development 

Year.                                              .                Jan.  1.           S  per  cent,  earnings.         cost, 

a.)                                                                   C2.)                    (3.)  (i.)                 (5.) 

1900 $100,000              $S,000  ?6,000              $2,000 

1901 103,000               8,240  6,500              1,740 

1902 105,940                S,475  7,200                1,275 

1903 109,215               S.727  S,000                  727 

1904 111,442                 S,915  S,90O                     15 

$5,757 


New  con- 

struction. 

Cost 

etc. 

Dec.  31. 

(6.) 

(7.) 

$1,000 

$103,000 

1.200 

105,940 

2,000 

109,215 

1.500 

111,442 

2.300 

113,757 

$8,000 


$113,757 


ble  I  will  show  tlie  calculation  of  the  de- 
velopment cost  on  the  basis  of  8  per  cent  as 
a  fair  return. 

Note:  Column  (4),  Net  Earnings,  is  the 
difference  between  gross  earnings  from  op- 
eration and  operating  expenses  (taxes  being 
included  in  operating  expense,  but  no  in- 
terest charges).  Column  (5)  is  the  algebraic 
difference  between  columns  (3)  and  (4). 
Column  (6)  gives  the  cost  of  new  construc- 
tion and  additions  to  plant,  including  addi- 
tions to  stores,  supplies  and  working  capital. 
Column  (7)  is  the  sum  of  columns  (1),  (5) 
and  (6). 

Since  deficits  in  fair  return  have  practically 
ceased  at  the  end  of  the  year  1904,  the  de- 
velopment period  is  regarded  as  ended,  and 
the  development  cost  is  $5,7-57.  This  added 
to  the  original  new  cost  of  the  plant  ($100,- 
000)  and  to  the  total  new  construction 
($8,000)  gives  a  total  value  of  $113,7.57  at 
the  end  of  the  development  period,  Dec  31st, 
1004. 

Let  us  now  assume  that  the  plant  has  act- 
ually depreciated  3  per  cent  per  annum,  or 
a  total  of  15  per  cent  during  the  development 
period  of  five  years.  This  depreciation,  it 
should  be  understood,  is  true  depreciation, 
that  is,  loss  of  life  of  plant  units  and  not 
current  repairs  of  parts  of  plant  units;  and 
it  is  also  understood  that  operating  expenses 
do  not  include  true  depreciation  in  this  case. 

If  the  average  rate  of  annual  depreciation 
is  3  per  cent  of  the  first  cost  on  a  sinking 
fund  basis  of  8  per  cent,  then  the  original 
$100,000  will  have  depreciated  15  per  cent, 
or  $15,000 ;  and  the  "new  construction"  will 
have  depreciated:  3  per  cent  of  $1,000  for 
4  years;  3  per  cent  of  $1,200  for  3  years, 
etc.,  totaling  $393 ;  making  a  grand  total 
depreciation  of  $15,393.  It  will  be  noted 
that  the  sinking  fund  method  of  deprecia- 
tion is  used,  and  the  rate  of  return  on  the 
fund  is  8  per  cent.  Error  is  likely  to  be 
made  by  assuming  a  lower  rate,  unless  the 
appraiser  bears  in  mind  that  in  such  a  cal- 
culation as  this  the  sinking  fund  must  bear 
the  same  interest  rate  as  the  "fair  return" 
rate,  which  in  this  case  is  assumed  to  be 
8  per  cent:  for  in  the  calculation  that  fol- 
lows, the  "fair  return"  is  estimated  at  8 
per  cent  on  the  full  first  cost  of  the  plant 
and   not  on   its  depreciated  cost. 

Hence  if  a  lower  rate  of  interest  is  used 
as  the  sinking  fund  basis  the  result  will 
be  to  require  the  placing  of  a  larger  sum 
annually  in  the  sinking  fund  than  is  needed 
to  cover  the  actual  depreciation,  which  in 
this  case  would  result  in  giving  the  com- 
pany more  than  the  actual  $15,.393  deprecia- 
tion. If  it  is  desired  to  be  perfectly  exact 
in  the  calculation,  increasing  sums  should 
he  annually  placed  in  the  sinking  fund,  cor- 
responding to  the  increase  in  the  depreci- 
able property  listed  under  new  construction ; 
but.  for  the  purpose  of  the  present  illustra- 
tion, it  will  suffice  to  place  an  equal  sum 
annually  in  the  sinking  fund,  .\ssuming  that 
the  sinking  fund  deposits  are  made  at  the 
end  of  each  year,  and  that  tliev  draw  8  per 
cent  compound  interest,  it  will  take  $2,622 
to  amount  to  the  $15,393  depreciation  in  the 
five  years.  Table  II  gives  tlie  calculation, 
in    form   similar   to   Table   I. 

The  development  cost,  therefore,  is  fouml 
b\      deducting     the     original     cost      ($100,000) 


plus  the  new  construction  ($8,000)  from  the 
final  value  ($129,160),  Dec.  31,  1904.  Hence 
we  have  $129,150  —  $108,000  =  $21,1.50,  which 
is  the  development  cost  on  the  assumption 
that  the  plant  has  depreciated  $15,393.  But 
if  the  $108,000  plant  has  depreciated  $15,393, 
its  depreciated  or  present  value  is  $92,607. 
Adding  to  this  the  $21,150  development  cost 
we  have  $113,757,  which  is  precisely  the  same 
result  secured  by  first  method  shown  in 
Table  I.  Comparing  the  two  methods  used 
in    Tables    I    and    II.    we    have : 

From  From 

Table  I.     Table  II. 

Plant    cost •$108,000     t?  92.607 

Development   cost 5,757  21,150 


Total  cost $113,757       $113,757 

•New. 
tDepreciated. 

This  example  shows  that  the  total  cost 
(plant  cost  plus  development  cost)  is  the 
same  whether  the  plant  is  regarded  as  new 
or  as  having  suffered  depreciation,  for  in  the 
latter  case  the  development  cost  is  greater 
than  in  the  first  case  by  exactly  the  amount 
of  tlie  depreciation.  However,  it  should  be 
noted  that  this  is  only  true  when  the  entire 
depreciation  of  the  plant  is  regarded  as 
having  occurred  during  the  development 
period.  If  any  considerable  depreciation 
has  occurred  subsequent  to  the  develop- 
ment period,  then  it  becomes  necessary  to 
calculate  the  development  cost  and  total  cost 
according  to  the  method  used  in  Table  II. 

Care  should  be  taken  always  to  distinguish 
between  development  cost  calculated  upon 
the  assumption  that  there  is  no  depreciation 
(Table  I)  and  upon  the  assumption  that 
there  is  depreciation  (Table  II)  ;  for  it  would 
be  an  error  to  add  the  development  cost  de- 
duced on  the  first  assumption  ($5,757  in  the 
above  example)  to  the  depreciated  plant 
value    ($92,67   in   this   example). 

The  development  period  is  usually  much 
longer  and  the  development  cost  is  a  much 
greater  percentage  of  the  plant  cost  than  in 
the  above  example  (Tables  I  and  II).  which 
is  given  merely  &s  an  illustration  of  the 
methods  to  be  used  in  calculation. 

Particular  care  should  be  taken  that  such 
adjustments  of  the  operating  accounts  are 
made  as  will  include  all  depreciation  due  to 
abandoned  plant,  the  value  of  which  is  still 
carried  in  the  ledger  plant  account.  Like- 
wise care  should  be  taken  to  charge  to  oper- 
ating expense  the  total  net  depreciation  due 
to  any  fall  in  prices,  for  reasons  that  will 
ne.xt  be  given.  These  precautions  are  neces- 
sary because  the  development  cost  is  added 
not  to  the  actual  cost  of  the  plant,  but  to  its 
estimated    cost    of    reproduction. 

Treatment  of  Depreciation  Due  to  Fall  in 
Prices. — Sometimes  it  will  happen  that  the 
prices  actually  paid  for  materials,  etc..  were 
considerably  higher  than  the  prevailing  prices 
at  the  time  of  the  appraisal.  Improvements 
in  the  art  of  manufacture,  for  example,  often 
cause  a  decrease  in  price.  In  such  cases  there 
has  occurred  what  may  be  called  a  price  de- 
preciation of  the  property.  Price  deprecia- 
tion is  quite  as  much  entitled  to  consideration 
as  any  other  form  of  depreciation  in  value. 
Hence,  where  price  depreciation  has  been  suf- 
ficient to  warrant  allowance  therefor,  the  re- 
vised   operating   expenses    should   be   made   to 


Fair 
Cost       return  at 
Year.  .Jan.  1.    S  per  cent. 

(1.)  (2.)  (3.) 

1900 $100,000  $8,000 

1901 105,622  8,450 

1902 111,394  8,912 

1903 117.728  9,41.« 

1904 123.268  9,860 


TABLE    II. 

Ne\\' 

Sinking 

Net 

construc- 

fund 

Cost 

earnings. 

Deficit. 

tion,  etc. 

deposit. 

Dec.  31. 

f4.) 

(5.) 

(6.) 

(7.) 

(8.) 

$6,000 

$2,000 

$i,oon 

$2,622 

$105,622 

6.500 

1,950 

1.200 

2,622 

111.394 

7,200 

1,712 

2,000 

2,622 

117.728 

8,000 

1,418 

1,500 

2,622 

123,268 

8,900 

961 

2,300 

2.622 

129,150 

include  the  price  depreciation.  Ij  ^j,, 
act  to  increase  the  development  cost  \  exactiv 
the  amount  of  the  total  price  depreciati  f? 
appreciation— except  in  the  case  of  I'd-wii: 
act  in  a  converse  manner.  Land,  \  ^u 
where  stated,  takes  care  of  its  own  eveloo 
ment  cost,  for  the  courts  hold  th  ij^S 
ments  in  land  value  belong  to  the  owjs 

Revision    of   Plant   Account   and   (erotino 
Expenses  in   Calculating  DevelopnienCostl. 
Since     development     cost     depends   i^n  liet 
earnings,    it    becomes     necessary    to  bnsider 
operating    expenses    in    some    detail,  fear  h 
year.     It  may  happen,  for  example,  tit  con. 
struction    may    be    charged   to    plant  iien  it 
should    have    been    charged    to    maii|nance 
Thus   it  gets   into  the   capital   accounlwhere 
it  _  does   not  belong.     The   best   way  tjdeter- 
mine  to  what  extent  this  has  happen'  js  (q 
contrast  the  plant  book  account  with  |ie  ap. 
praised    cost    of    reproducing     the    pl;t.    [„ 
doing  this,   allowance  must   be  made  ir  im- 
portant changes  in  prices  of  materiahpr'res 
of  land,  and  rates  of  wages.     Any  parol  i?, 
plant  that  is   found  to  have  been  ab;-l. 
or    destroyed,    but    the    value    of    whi 
stands  in  the  ledger  plant  account,  sli 
charged   off   to    operating   expense  wh 
rections   are   being  made    for   the   pur[ 
calculating  the  true  development  cost. 

In  nearly  every  railway  systein  tl 
been  in  existence  many  years,  whetl 
railway  is  steam  or  electric,  more  > 
mileage  of  line  has  been  abandoned, 
case  of  steam  railways  this  has  usua 
curred  because  of  line  changes  nece 
in  securing  lower  gradients  and  less 
ture.  which  became  economic  necessit 
the  traffic  grew  denser. 

It    rarely   happens,   either   in   steain   i 
or    street    railway    accounting    records 
the     plant    account   on    the   books    is   c 
with    all    the    cost    of     the     abandoned 
Some  small  credits   for  old  rails  and  tl 
usually  occur,  but  rarely  is  operating  e 
charged  with  enough  to  cover  the  cntiri 
inal   cost   of   the   abandoned   property, 
ously   an    appraised    engineer   must   taki 
to  ascertain  the  original  cost  of  all  abni 
property   that   still   stands  on   the  ledge 
part    of   the    plant    account,    and    corrr 
book    account    accordingly    before    caK' 
the   development   cost.      The    original   c 
the    abandoned    property    should    be    ii' 
in  the  operating  expenses,  which,  by  ti 
justment.     arc     made     to     record     the 
status  of  the  transaction.     Instead  of  m 
each   of  these  adjustments  at  the  timt 
curred.   the   aporaiser   may   make   them 
a   lutnp   sum   at   the   end   of   the   develoi.  . 
period,    by    subtracting    from    the    book   int 
account    all   the    cost    of    abandoned   pro-ty 
that  was  carried  on  the  books,  and  then.  :d- 
ing   a   corresponding  amount   to  the  devp- 
ment  cost.     The  result  is  to  give  the  comiy 
credit  for  the  mptiey  that  it  has  lost  in  sn- 
doned  property,  but  to  give  the  credit  iniif 
development  cost  column  instead  of  the  int 
account    column. 

.■\  little  consideration  of  this  matterif 
abandoned  plant  will  serve.  I  believe,  to  i- 
phasize  the  necessity  of  deducing  the  dtl- 
opment  cost,  or  going  value,  by  the  d(it 
method  instead  of  by  the  guessing  meld 
hitherto  coinmon  in  appraising  public  utili>. 

In  the  past,  no  change  of  grades  or  ali- 
ment has  been  made  by  any  railway  unlej't 
could  be  shown  that  the  decreased  opera? 
expense  effected  thereby  would  be  sufRc  l 
to  pay  a  good  return  on  the  money  requil 
to  make  the  change.  In  the  final  anal- 
this  means  that  the  net  earnings  must  be  s- 
ficient  to  pay  a  fair  return  not  only  on  ' 
cost  of  the  new  line,  but  on  the  original  i! 
of  the  abandoned  line.  This  is  fundament.' 
sound  economics  not  only  for  public  but 
nrivate  corporations.  It  simply  means,  wl 
expressed  in  another  form,  that  the  carnii 
from  the  business  must  be  sufficient  to  p 
vide  not  only  for  ordinary  operating  expen; 
but  for  that  form  of  extraordinary  operati 
expense  known  as  obsolescence.  If  a  ra.hv 
line  has  become  obsolete — out  of  date  as 
economic  element — due  to  the  growth 
traffic,  then  the  operating  company  is  entiti 
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TABLE   III— EVERETT  RAILWAY.    LIGHT  &  WATER  CO. 

Statement. 


EVERETT,   WASH. 


Plant 

cost 

Jan.  1. 

(S  mo.) 

'     $    357,968' 

446,431 

487,287 

■  ■    530,439 

■   574, OSB 

■" 618,284 

665.376 

72S.a01 

895,771 

1.326,517 

■  ■  , 1,688,207 

„ 1.969,021 

2.036.471 

2,131,039 

■ 2.237,428 

2,504.564 

■  ■ 2,621.262 

'  ■ 2,783,653 

(6    mo.) 3,021,351 

olal     

ncludes  $200,000  for  railway  and  light  nimia 

)me    way  to    recover     the     mone\      mM 
gh  obsolescence.     The   recovery  may   be 
either    by    charging    the    obsolete     elc- 
to  operating  expense,  or  by  allowing  it 
Tiain  on  the  books  as  a  part  of  the  plant 
nt  upon   which   interest  is  to  be  earned, 
perhaps  immaterial  which  is  done,  so  far 
;  public  or  corporation  is  concerned,  pro- 
only  that  an  appraisal  of  the  property 
used  as  a  basis  of  rate-making  without 
dering     the      development      cost      item. 
clearly  to   be  seen  that  a   railway   that 
nade    extensive    line    changes    might    be 
jfuUy   deprived    of    all     the    money    in- 
1    in    the   abandoned   line   were    an   ap- 
il  made  only  of  the  existing  line  without 
d   to   development   cost   deduced   by   the 
t  method. 

'Hsttt'.ent  of  Operating  Charges  Betivcen 
tments  or  Between  Affiliated  Companies. 
studying  the  operating  expense  of  any 
ration  having  two  or  more  departments 
render  a  different  sort  of  service  to  the 
:.  or  in  studying  the  operating  expense 
earnings  of  affiliated  companies,  it  is 
sary  to  determii'e  whether  the  charges 
'  by  one  department  or  one  company  to 
'  er  have  themselves  been  reasonable. 
I  it  has  been  "all  in  the  family"  the  tend- 
'in  the  past  has  been  to  be  more  or  less 
'ss  in  the  making  of  such  charges:  but 
i.v  becomes  necessary  not  only  to  adjust 
I  properly  for  the  future,  but.  in  calcu- 
)  development  cost,  to  adjust  them  for 
last. 

\(ct  on  Development  Cost  Due  to  Incre- 
{  in  Land  Values. — There  is  one  more 
Jtant  point  to  consider  in  calculating  de- 
<aient  cost,  namely,  the  effect  of  steadily 
using  land  values  during  the  development 
1.  It  is  now  established  by  legal  deci- 
I  as  well  as  by  the  rulings  of  all  rail- 
i'  and  public  utility  commissions,  that  a 
:■  service  corporation  is  entitled  to  earn 
Ir  return  on  the  increment  in  its  land 
];.  In  other  words,  it  shares  with  the 
iof  the  community  the  gain  in  land 
I;.  This  being  so,  it  would  be  logical  to 
ibute  the  total  gain  in  land  values  over 
le  years  during  which  it  has  occurred. 
■,  if  land  that  cost  $100,000  twenty  years 
Is  now  worth  $30i1.000,  there  has  been  a 
i  of  $200,000  during  the  20  years,  or  at 
;  ite  of  $10,000  per  annum.  Therefore  in 
tating  development  cost,  a  $10,000  incre- 
:■  in  land  value  might  be  added  each  year 
'i  olant  account,  just  as  if  so  much  new 
ilstate  had  been  purchased.  By  so  doing 
'jompany  would  get  not  only  the  benefit 
•  final  gain  in  land  value,  but  also  receive 
'ir  return"  on  that  gain,  which  is  exactly 
i:  individual  owners  of  real  estate  .get. 
I,  the  calculating  of  development  cost  in 
'  ladison  Gas  and  Electric  Co.  case,  the 
ijinsin  Railroad  Commission  increased 
:;lant  account  annually  by  the  estimated 
inent   in    land   value.     It   seems     to     me. 


Fair 
return 
on  old 
plant 
at  3 
per  cent. 


32,217 

40,178 

43,855 

47,739 

51,667 

55,645 

59,SS3 

65,421 

S0.619 

119,386 

151. 93S 

177,2U 

183.282 

191,793 

201,368 

225.410 

235,913 

250,528 

135,961 


Developni-Mt  Cost 
Fair 

return  on 
new  con- 
struction 
average  6 
months 

at  9 
per  cent. 
i  4.136     I 
10.H7 
119 
149 
197 
4U 
493 
910 
5.S95 

it;.4ifj 

1 J .  3  6  J 

i.us 

2,517 
3,371 
10.043 
1.426 
5.037 
8,716 
1.200 


Total 

fair 

return. 

4,13a 

42,364 

40.297 
44.I.IUI 

47,:'::ii 

51.707 

56.13s 

6U,S2a 

71,31i; 

97,021 

132,751 

101,628 

178,359 

185,799 

195,161 

211.411 

226. So(; 

240.900 

259,244 

137,161 


Gross 
earnings. 
}        1,742 
21,196 

33.977 

37,455 

37.556 

39.690 

50,020 

55,915 

S2.S20 

lis. 175 

172,854 

213,293 

251,348 

263,197 

290,190 

142. .128 

4i9'.33S 
481,099 
2J2,163 


Operating 
expenses 
including 

taxes. 

;      13,111 

29,900 

31,752 

32,988 

28.663 

31,226 

29,479 

34,687 

42  821 

69!  188 

89.945 

106,389 

113,647 

113,228 

122,759 

164,319 

214,116 

223.252 

256,173 

131,640 


Net 

earnings. 

$—11,369 

—8,704 

2,225 

4,467 

8,893 

8,464 

20,541 

21,228 

39,999 

4S,9S7 

82.909 

106,904 

137,701 

149,969 

167.431 

178,609 

143,411 

196,086 

224,926 

100,523 


Deficit 
or  devel- 
opment 

cost. 
$  15,505 
51,068 
38,072 
39,537 
39,043 
43,243 
35,597 
39,595 
31,317 
48,034 
49.842 
54,724 
40.658 
35,830 
27,733 
32,802 
83,425 
44,864 
34.318 
36,638 


Increment 

in 

supplies 

New  con- 

and cash 

struction. 

on  hand. 

$    137,868 

i     4,595 

26,090 

11,305 

2,652 

132 

3,443 

172 

4,385 

219 

909 

46 

10,917 

548 

20.SS6 

1,044 

U'l.uOS 

6.550 

364,487 

18,225 

296.998 

14.850 

215.324 

10,766 

25.516 

1,276 

55,941 

2,797 

74,911 

3,745 

223,175 

11,159 

31.688 

1,585 

111,931 

5.596 

193.695 

9,685 

53,331 

1,333 

Total 

property 

cost 

Dec.  31. 

t    157,968 

446,431 

487,287 

530,439 

574,086 

618,284 

665,376 

726,901 

895,771 

1,326.517 

1.088.207 

1.909,021 

2,036,471 

2,131,039 

2.237,428 

2,504,564 

2,621,262 

2,783,653 

3,021,351 

3,112,653 


$3,112,653     $2,350,014     $95,031     $2,445,045     $3,502,483     $1,879,283     $1,623,200     $821,845     $1,985,180     $105,628     $3,112,653 
,-nni,..,i    T  !iy  Ist,  1893,  hut  ttot  sliown  under  "New  Construction." 


in  '\\  I'  \  t  1  , 


tliat  the  development  cost  of  a  pub- 
lic service  company  should  be  calculated  by 
ascertaining  the  deficits  below  a  fair  return 
on  the  actual  cost  of  its  property,  and  no  an- 
nual increment  in  land  value  should  be  al- 
lowed for  in  making  such  a  calculation.  Ac- 
cordingly I  have  not  given  the  company  the 
benefit  of  any  development  cost  based  on  any 
increment  in   land  value. 

Adjustment  of  Bond  Discounts  and  Fran- 
chise P'alucs. — As  previously  pointed  out  (in 
another  part  of  the  report)  any  bond  dis- 
count in  excess  of  a  fair  brokerage  fee 
should  not  be  regarded  as  plant  cost  for  rate- 
making  purposes.  Hence  the  ledger  accounts 
must  be  adjusted  accordingly  before  calcu- 
lating development  costs.  Likewise  all  fran- 
chise value,  other  than  that  represented  in 
the  reasonable  cost  of  securing  franchises, 
must  be  excluded   from  the  plant  cost. 

Supplies  and  Working  Cash  Capital  to  Be 
Included  in  Property  Value. — The  ledgers 
show  under  "plant  account"  only  part  of  the 
capital  actually  invested  and  in  use  for  oper- 
ating any  company.  In  addition  to  the  plant 
there  is  usually  a  considerable  investment  in  : 
(1)  Stores  and  Supplies,  {2^  Working  Cash 
Capital,  and  (3)  Bills  and  Accounts  Receiv- 
able in  excess  of  Bills  and  Accounts  Payable. 

A  study  of  the  financial  statements  show- 
ing assets  and  liabilities  will  enable  one  to 
ascertain  what  these  items  normally  are,  and 
it  is  well  to  express  them  as  a  percentage  of 
the  plant  value  and  as  a  percentage  of  the 
gross  receipts.  Usually  item  (3)  can  be  ig- 
nored, due  to  the  balancing  of  receivables  by 
payables.  Usually  part  of  item  (2)  can  not 
be  regarded  as  working  capital,  due  to  the 
fact  that  it  is  earning  interest  as  a  bank  de- 
posit. Often  item  (1)  is  abnormally  high, 
or  abnormally  low,  so  that  some  adjustment 
must  be  made  to  assign  a  fair  average  to  it. 

Taxes  Must  Be  Included  in  Operating  Ex- 
penses.— Due  to  the  requirements  of  the  In- 
terstate Commerce  Commission,  it  is  now 
quite  generally  customary  to  include  Taxes 
in  Fixed  Charges,  along  with  interest  charges. 
This,  in  my  opinion,  is  not  good  accounting. 
But  without  discussing  the  pros  and  cons,  it 
is  evident  that  taxes  must  be  regarded  as  an 
operating  expense  when  one  is  deducing  the 
development  cost,  for  taxes  bear  no  analogy 
to  interest  items.  In  essence,  taxes  are  almost 
identical  with  fire  insurance,  being,  in  fact, 
the  sums  paid  for  government  protection,  etc. 
Care  must  be  taken,  therefore,  to  add  taxes 
to  the  operating  expense  if  they  are  carried 
under    Fixed    Charges. 

Interest  and  Rentals  Must  Be  Excluded 
from  Gross  Earnings. — Only  the  earnings 
from  operation  must  be  considered  in  calcu- 
lating development  cost,  hence  earnings  from 
any  other  source  must  be  eliminated.  Interest 
on'  bills  receivable  or  on  investments  and 
rentals  on  property  not  used  in  operating  the 
plant  must  be  excluded.  Likewise  the  oper- 
ating expense   must   not   contain   any   interest 


charges,  nor  must  it  contain  any  rental  ex- 
penses other  than  those  incurred  in  operating 
the  plant.  In  brief,  the  net  earnings  must  be 
true  net  earnings  from  operation.  Up-to-date 
accounting  records  follow  this  rule,  but  the 
early  accounts  of  most  corporations  always 
require  investigation  and  frequently  require 
adjustment. 

Interest  During  Construction  Often  Im- 
properly Omitted  from  Plant  Account. — The 
plant  account  shown  on  the  ledgers  of  many 
companies  frequently  does  not  contain  a 
charge  for  interest  during  construction.  This 
is  particularly  true  of  small  public  service 
corporations.  When  interest  has  been  so 
omitted,  the  book  plant  account  at  the  begin- 
ning of  the  operating  period  should  be  ad- 
justed so  as  to  include  interest  during  con- 
struction. 

Adjustment  of  Price  Paid  for  Companies 
Acquired. — The  ledger  cost  of  plant  often 
contains  the  price  paid  for  other  public  util- 
ity companies.  If  the  ledgers  of  those  com- 
panies can  be  acquired,  the  actual  cost  of  the 
plant  may  be  ascertained  and  the  development 
expense  calculated.  In  the  absence  of  such 
ledgers,  the  cost  of  the  plant  may  be  esti- 
mated if  there  are  records  of  its  physical 
character  and  extent. 

Even  in  the  absence  of  records  as  to  a 
physical  plant  and  of  its  actual  cost,  at  a 
.given  time,  it  is  often  possible  to  estimate  the 
probable  cost  at  that  time.  This  can  be  done 
by  subtracting  from  the  estimated  cost  of 
present  reproduction  an  amount  equal  to  the 
total  cost  of  additions  and  improvements 
made  since  the  time  in  -question. 

Summary. — From  tlie  preceding  discussion 
it  will  be  seen  that  in  calculating  development 
cost  by  the  deficit  luctliod.  the  appraiser  must 
first  adjust  the  plant  accounts  for  every  year 
from  the  beginning  of  operation  of  the  plant, 
eliminating  all  "going  value"  or  "water."  as 
well  as  any  plant  charges  that  were  not  rea- 
sonable. He  must  insert  anj'  reasonable  plant 
charges  that  were  improperly  omitted.  He  must 
add  to  the  plant  value  an  amount  sufficient 
to  include  a  reasonable  allowance  for  stores 
and  working  capital.  Having  established  a 
lair  and  true  property  value  for  each  year 
from  the  beginning  to  the  date  of  the  ap- 
praisal, he  nuist  examine  and  adjust  the  earn- 
ings and  operating  expenses,  including  taxes 
in  the  latter,  and  excludins:  interest  char,ges 
from  both.  He  must  establish  a  fair  rate  of 
return,  either  as  a  weighted  average  for  the 
entire  period,  or  in  the  form  of  different 
rate^  for  <Iiffercnt  periods.  He  must  tlien 
calculate  tlie  difference  between  the  "fair  re- 
turn" and  the  actual  return  or  net  earnings 
each  year :  and  tlie  deficit  thus  calculated  is 
the  development  cost,  which  must  be  added  tj 
the  prooerty  value  as  fast  as  it  occurs.  This 
calculation  must  be  carried  to  the  end  of  the 
development  period,  and  then  the  subsequent 
surpluses  may  be  regarded  as  a  minus  devel- 
opment   cost,    up    to   the    time   that    surpluses 
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are  sufficient  to  wipe  out  deficits.  The  total 
or  accumulated  deficits  constitute  the  residual 
development   cost. 

Whether  the  development  cost  is  a  reason- 
able one  is  a  matter  to  be  determined  only 
by  comparing  it  with  the  development  cost 
of  other  companies,  making  proper  allow- 
ances for  any  variations  in  local  conditions. 

The  amount  allowed  as  a  reasonable  devel- 
opment cost  may  be  expressed  as  a  percentage 
of  the  cost  of  the  plant,  or  of  the  plant  ex- 
clusive of  land,  thus  expressing  the  estimated 
development  cost  in  tlie  same  manner  that 
interest  during  construction  is  expressed — as 
a  percentage  of  plant  cost.  Since  develop- 
ment cost  is,  in  fact,  merely  a  sequel  to  inter- 
est during  construction,  it  must  be  deduced 
from  actual  accounting  records  and  must  be 
finally  appraised  in  precisely  the  same  general 
manner  as  any  other  item  of  cost  is  appraised. 

Court  and  Commission  Decisions  as  to  De- 
vctop)iicut  Cost  Deduced  by  the  Deficit 
Method. — While  it  has  long  been  felt  by  stu- 
dents of  appraisal  prolilems  that  the  true  meas- 
ure of  the  "going  value"  of  a  public  utility 
should  be  the  cost  of  building  up  its  existing 
business,  it  is  only  within  verv  recent  years 
that  attempts  have  been  made  to  deduce 
"going  value"  or  development  cost  in  the 
manner  above  indicated.  Consequently  there 
are  not  yet  many  court  decisions  bearing  on 
ihe  subject. 

In  "Engineering  and  Contracting,"  Oct.  11, 
1911.  I  published  an  editorial  summary  of  the 
most  important  decisions,  of  which  the  fol- 
lowing is  an  abstract : 

The  Supreme  Court  of  the  State  of  Oklahoma 
has  recently  rendered  a  decision  in  the  case  of 
the  Pioneer  Telephone  &  Telegraph  Co.  vs.  E.  H. 
Westenhauer,  et  al.  and  the  State  of  Oklahoma. 
One  of  the  most  important  questions  at  issue 
was  whether  the  early  deficits  below  a  fair  re- 
turn should  be  regarded  as  "going  value"  and 
added  to  the  cost  of  reproduction,  or  not.  The 
company  claimed  that  its  early  deficits  below  a 
fair  return  on  the  investment  aggregated  20  per 
cent  of  the  cost  of  the  physical  plant.  This  was 
not  controverted  by  the  State  Corporation  Com- 
mission, but  it  was  claimed  that  the  early 
deficits  could  not  be  regarded  as  a  "going  value'' 
upon  which  the  company  could  earn  a  return. 
'We  quote  from  the  decision: 

The  uncontroverted  evidence  in  this  case  dis- 
closes that  appellant's  plant  for  the  years  pre- 
ceding the  first  hearing  failed  to  produce  rev- 
enue sufficient  for  operating  expense,  current 
repair,  and  lay  aside  an  amoimt  for  depreciation. 
During  the  time  of  development  there  is  a  loss 
of  money  actually  expended  and  of  dividends 
upon  the  property  invested.  How  shall  this  be 
taken  care  of?  Must  it  be  borne  by  the  owner 
of  the  plant?  Or  by  the  initial  customers?  Or 
shall  it  be  treated  as  part  of  the  investment  or 
value  of  the  plant  constituting  the  basis  iipon 
which  charges  shall  be  made  to  all  customers 
who  receive  the  benefits  from  tiie  increased 
service  rendering  power  of  the  plant  by  reason 
of  these  expenditures?  It  seems  that  the  last 
solution  is  the  logical,  .iust  and  correct  one.  If 
rates  were  to  be  charged  from  the  beginning  so 
as  to  cover  these  expenditures  and  earn  a  divi- 
dend from  the  time  a  plant  is  first  operated,  the 
rate  of  the  first  customers  would  be  in  many 
instances,  if  not  in  all,  so  exorbitant  as  to  be 
prohibitive  and  would  be  so  at  the  time  when 
the  plant  could  be  of  least  service  to  them.  On 
the  other  hand,  the  public  cannot  expect  as  a 
business  proposition  or  demand  as  a  legal  right 
that  this  loss  shall  be  borne  b.v  him  who  fur- 
nishes the  service;  for  investors  in  public  service 
property  make  such  investments  for  the  return 
they  will  yield:  and,  if  the  law  required  that  a 
portion  of  the  investments  shall  never  yield  any 
return,  but  shall  be  a  total  loss  to  the  investor, 
capital  would  unwillingly  be  placed  into  such 
class  of  investments:  but  the  law  in  our  opinion 
does  not  so  require.  Private  property  can  no 
more  be  taken  in  this  method  for  public  use 
without  compensation  than  by  any  other  method. 

Then  the  court  quotes  from  the  decision  of  the 
Railroad  Commission  of  'Wisconsin  in  the  case 
of  Geo.  'W^  Hill  et  al.  vs.  Antigo  'Water  Co.,  de- 
cided Aug.  3,  1903.  in  which  the  Commission  held 
that  the  going  value  was  to  be  determined  b.v 
ascertaining  the  deficits  below  a  fair  return  on 
the  investment.  Speaking  of  the  'Wisconsin 
Commission's  decision  the  court  says: 

Although  that  body  is  not  one  of  last  resort 
for  the  determination  of  questions  involving  the 
reasonableness  of  rates,  the  reasoning  with 
which  it  supports  the  doctrine  above  quoted 
commends  its  conclusions  to  us  as  being  sound 

To  the  cost  of  reproduction  new  (not  depre- 
ciated)  the  court  adds  20  per  cent  for  develop- 


ment expense  or  going  value,  and  decides  that 
upon  this  total  value  the  company  is  entitled  to 
earn  a  fair  rtturn.  The  court  did  not  find  it 
necessary  to  fix  what  the  fair  return  percentage 
should  be,  for  the  Corporation  Commission  had 
already  allowed  8  per  cent  as  being  a  fair  re- 
turn, and  ihe  evidence  disclosed  that  the  com- 
pany w^as  earning  only  5.r»  per  cent  net  on  the 
$113,556  value  of  the  plant,  including  its  going 
\'alue   or   development   expense. 

The  language  of  two  previous  decisions  in 
Texas  cases  is  unmistakably  such  as  to  support 
the  theory  that  deficits  below  a  fai.r  return  en- 
title a  public  service  corporation  to  a  corre- 
sponding increase  in  going  value.    'We  quote: 

The  (Texas)  Commission  states  that  in  esti- 
mating the  value  of  these  roads  they  included 
interest  on  the  money  invested  during  the  period 
of  construction.  This  is  somewhat  vague,  but 
the  "period  of  construction"  mentioned  is  prob- 
ably limited  to  the  time  when  each  section  of  the 
road  was  opened  to  the  public  for  business.  And 
even  if  extended  to  the  time  when  the  road  was 
completed  to  Denison  and  to  Austin  in  1S73. 
nearly  20  years  after  its  construction  was  begun 
at  Houston,  it  would  not  cover  all  of  the  time, 
and  possibly  not  nearly  all  of  the  time,  in  which 
the  railroad  company  and  its  predecessors  have 
lost  interest  on  the  investment.  (Metropolitan 
Trust  Co.  vs.  Houston  &  T.  C.  It.  R.  Co.,  80  Fed., 
6S3.) 

This  decision  shows  that  the  court  perceived 
clearly  that  development  expense  due  to  deficits 
in  fair  return  is  a  sequel  to  interest  during  con- 
struction, and  as  such  should  be  added  to  the 
physical  property  value. 

The  third  court  decision  is  equally  explicit. 
We  quote: 

An  established  railroad  system  may  be  worth 
more  than  its  original  cost  and  more  tiian  the 
mere  cost  of  its  physical  reproduction.  It  has 
passed  the  initial  period  of  little  or  no  return  to 
its  owners  which,  of  greater  or  less  duration, 
almost  always  follows  construction,  and  is  not 
infrequently  marked  by  default  and  bankruptcy. 
The  inevitable  errors  in  its  building  which  finite 
minds  and  hands  cannot  avoid  have  been  meas- 
urably corrected,  time  and  effort  have  produced 
a  commercial  adjustment  laetween  it  and  the 
country  it  was  intended  to  serve,  relations  hav^- 
been  esta'olished  with  patrons,  and  sources  of 
traffic  have  been  opened  up  and  made  tributary. 
In  other  words,  the  railroad,  unlike  one  newly 
constructed,  is  fully  equipped  and  is  doing  busi- 
ness as  a  going  concern.  It  has  attained  a  posi- 
tion after  many  experiences  common  to  railroad 
enterprises  which  entail  loss  and  cost  not  paid 
from  current  earnings,  and  which  correspond- 
ingly make  for  value.  (Mo.,  Kan.  &  Tex.  Ry.  Co. 
vs.   Love,   177  Fed.,   493.  496.) 

Note  particularly  the  last  sentence  wherein  the 
court  holds  that  the  early  losses  "make  for 
(subsequent)  value." 

Beside  these  three  court  decisions  we  have  the 
rulings  of  two  public  service  commissions  to  the 
same  effect,  namely,  the  ruling  of  the  'Wisconsin 
Railroad  Commission  in  the  Antigo  Water  Co, 
case  (above  mentioned),  and  in  subsequent 
cases,  and  the  recent  ruling  of  the  Public  Service 
Commission  for  the  First  District  of  New  York 
State.  On  June  23,  1911,  the  New  York  Com- 
mission rendered  its  decision  as  to  rates  charged 
by  the  Queens  Borough  Gas  &  Electric  Co.  We 
quote  from  the  Commission's  discussion  of 
"going  concern  value": 

The  converse  of  this  proposition  is  that  if 
these  various  expenses  which  go  to  make  up 
"going-concern"  are  to  be  charged  to  operation, 
the  company  should  be  allowed  to  charge  rates 
that  will  yield  a  sufficient  income  to  pay  them 
and  also  a  fair  return  upon  the  fair  value  of  the 
property.  If  good  management  and  fore-sight 
have  been  used  in  the  initiation  and  conduct  of 
the  undertaking,  this  statement  is  sound.  But  it 
ordinarily  happens  during  the  first  few  years 
of  operation  that  the  company  does  not  earn  a 
fair  return.  How,  then,  are  the  investors  to  be 
made  whole? 

There  are  two  solutions.  One  is  to  capitalize 
the  losses  or  deficiencies  below  a  fair  return  an<l 
all  the  other  elements  which  are  said  to  be 
Included  in  "going-concern." 

The  other  solution  is  to  charge  all  such  ex- 
pense to  operation,  to  attempt  to  make  no  fine- 
spun distinctions  and  then  to  permit  the  com- 
pany to  charge  in  later  years  rates  sufficient  to 
offset  its  deficiencies  below  a  fair  return  in  the 
first  few  years. 

This  method  involves  no  questions  as  to  capi- 
talization and  cannot  result  in  the  inflation  of 
securities.  Ordinarily,  the  company  which  is 
wisely  managed  follows  this  very  course  and 
works  out  an  adjustment  by  itself.  Questions 
arise  only  when  the  state,  through  some  agency. 
Is  called  upon  to  determine  whether  the  rates 
are  reasonable.  Then  the  rate  of  return  to  be 
allowed  upon  the  investment  should  be  such  as 
to  offset  losses  in  early  years.  This  principle  is 
adopted  in  this  case,  and  no  further  allowance 
is  made  for  "going-concern"  in  determining  the 
fair  value  of  the  property." 


Although    the    New    York    Commissji  ^^ 
the    deficit    theory    of    development   (Lgns 
going  value,  it  concludes  that  going  v;L  j|,   "' 
be  amortized  by  higher  earnings  in  1.L  ,, 
and  that  the  Queens   Borough  Gas  ailE). !? 
Co.   has  been  long  enough  in  operatic!  to  k    ' 
earned  sufficient  to  wipe  out  the  earjajjl" 
consequently,    this    particular    compar  w  *' 
"going  concern  value"  at  present.  ' 

The  Commission  states  that  the  earllinj„  . 
records  of  the  company  were  not  obtaiUi-  b 
that  its  gas  plant  had  been  in  operatioilv  v'ea 
and  its  electric  plant,  12  years.    We  qije."     '"■ 

If   the    company    has   not    recouped  loif  ,< 
"early  deficiencies  below  a  fair  rate  ototni'.i 
by  this  time,   it   is  doubtful  whether  tliDriSJ 
consumers  ought  to  be  burdened  for  th  reasn 


This  conclusion  appears  to  us  to  beh 
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fails  to  make  extensions  of  its  lines  e\y  yjj^ 

Every  such  extension  is  in  essence,  a  ni  pijji 

and  although  the  old  original  part  of  e     - 

may  have  passed  out  of  the  developmen  i^ 

the  period  of  deficits — the  new  parts  of  .. 

are  still  in  their  development  period,  ars 

to  deficits.    Unless  the  weighted  age  of  i 

plant  is  known,   it  is  illogical  to  assuni. 

development  expense  exists  because  th. 

nucleus  of  the  plant  is  old.    In  fact,  oi 

editors  of  this  journal  has  just  apprais 

lighting    plant    that    is    still    suffering 

although   the  original  nucleus  of  the  p 

built  more  than  20  years  ago. 

It  has  been  argued  that  failure  to  cha 

enough   rates   during  early   years  and  1; 

establish    an    adequate    depreciation    fu 

stitute  "errors"   on   the  part  of  a  publii 

corporation,    and    that    the    corporation 

rectify  past   "errors"   at   the   expense  of 

patrons.    This  sounds  plausible  enough, 

even  influenced   the  courts  in  many  eas 

facts  are,   however,   that  during  the  ear 

rates  high  enough  to  prevent  deficits  ca 

be  charged  without  killing  oft  even  the 

traffic  available,   and  that  rates  high  ei 

permit     deposits     in    a    depreciation    fi, 

seldom  be  secured. 

Objections  to  Deficit  Method  of  i 
ing  Development  Cost. — It  has  bee; 
against  the  deficit  method  of  calculai 
velopment  cost  that  it  is  susceptible  y 
ductio  ad  absurdum,  thus :  The  mo 
fortunate  the  company,  the  more  inefiii 
management,  and  the  longer  the  term 
fortune  or  inefficiency,  the  greater  i 
cumulated  deficit,  hence  the  greater  tht 
value" — which   is   absurd. 

The   reply   to   this   argument    is   that   as 
sumes   an   unreasonable  premise,  namehtba 
an    appraiser   will    not   take    into   accoui  th 
elements    of    misfortune    or    inefficienc\  I 
fact,   of  course,  an  appraiser  is  not  b 
take  the  development  cost  of  any  givi 
pany   as    being   the    only   criterion,   any  ji 
than  he  is  bound,  to  take  any  other  partila 
item  of  original  cost,  such  as  interest 
construction,   or  engineering  and  supt 
ence,    as    being   a    reasonable    cost.     T..  ., 
praiser    should    deduce,    from    the    accoirit] 
records,  the  actual  development  cost  fond 
company,  and  then  put  it  to  the  test  of  in 
parison  with  other  companies.    Only  wha;; 
reasonable    development   cost    should  the  t> 
allowed. 

It  has  been  urged  that  it  is  illogicH 
call  any  deficit  an  element  of  value,  n 
that  a  deficit  is  really  the  reverse,  bei  ■ 
thing  that  would  lead  a  business  man  t(S 
sign  less  value  to  a  property  rather  than  r< 
This  reasoning  is  faulty,  and  the  fa" 
arises  from  a  confusion  of  terms  in  the  s) 
gism.  The  term  that  is  confused  is  the  »'' 
"deficit."  There  are  two  kinds  of  ? 
icits :  (1)  A  permanent  or  irrevocable  ' 
icit.  (2)  A  temporary  deficit  that  exists: 
cause  an  investment  has  not  yet  had  tiiU'i 
bring  an  adequate  return. 

If  a  man  has  dropped  a  twenty-dollar  |i 
piece  into  the  sea,  he  has  incurred  a  de 
that  certainly  does  not  add  to  his  assets. 
a  man  has  spent  $20  in  advertising  gd 
and  has  not  yet  had  time  to  secure  res 
from  the  advertising,  he  has  incurred  a  ti 
porary  deficit,  but  one  that,  in  all  probabil 
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dd  to  his  assets.  This  last  is  the  sort 
kit  incurred  in  building  up  almost  every 
of  business.  When  the  business  has 
Duilt  up  to  a  degree  that  there  is  an  as- 
return  of  tlie  early  deficits,  then  there 
t  be  the  shadow  of  a  doubt  that  the 
tss  is  worth  not  only  the  tangible  assets 
ysical  property  but  also  the  intangible 
of  development  cost, 
as  been  claimed  that  to  permit  the  addi- 
)i  development  cost  to  the  capital  ac- 
may  open  the  door  to  overcapitalization, 
;e  it  is  hard  to  say  just  when  dcvelop- 
cost  has  ended.  This  is  really  not  an 
lent  against  development  cost  or  "going 
'  as  an  asset,  but  it  is  an  assertion  as 
difficulty  of  dclerniining  what  is  a  rea- 
le  development  cost :  for,  with  the 
5  possessed  by  such  a  public  service 
ission  as  that  in  this  state,  it  cannot 
id  that  the  commission  is  incapable  of 
iting  overcapitalization  if  it  is  capable 
:ablishing  the  reasonableness  of  all  the 
nts  of  cost.  The  Supreme  Court  of  the 
d  States  has  ruled  that  the  going  value 
jusiness  is  an  element  of  value,  whether 
ate-making  or  in  condemnation  cases, 
this  law  is  reversed,  it  does  not  lie 
1  the  province  of  an  appraiser  or  a  com- 
)n  to  exclude  "going  value"'  on  the 
d  that  it  is  hard  to  determine  how  niucli 
ir  that  it  is  difficult  to  decide  when  de- 
nent  ends. 

las  been  argued  that,  while  a  company 
1  be  recouped  for  the  cost  of  a  reason- 
Icvelopment  cost,  the  process  of  recoup- 
ay  best  be  effected  by  allowing  the  com- 
to  earn  more  than  a  fair  return  until  the 
)pment  cost  is  amortized,  thus  making 
necessary  to  add  the  development  cost  ' 
e  plant  account.  This,  however,  does 
elieve  an  appraiser  or  a  commission 
determining  the  reasonable  development 
for,  before  any  calculation  as  to  any 
ization  can  be  made,  it  is  necessary  to 
the  amount  to  be  amortized, 
.vould  seem  that  if  a  public  utility  com- 
I  were  to  choose  not  to  carry  its  develop- 
1  cost  on  its  books  as  a  part  of  its  capi- 
should  be  permitted  to  do  so ;  but.  as  the 
'  Supreme  Court  has  decided  that  going 
i  is  an  asset,  there  seems  to  be  no  dis- 
in  on  the  part  of  a  commission  as  to  per- 
lig  a  company  to  show  the  reasonable 
I  of  that  asset  in  its  capital  account. 
I  ether  development  cost  or  "going  value" 
id  be  gradually  amortized  out  of  earnings 
iTiatter  not  germane  to  this  report.  It  is 
lent  merely  to  call  attention  to  such  a 
nility.  But,  in  this  connection,  it  should 
'ited  that  the  earnings  of  many  public 
I-  contpanies  are  not  sufficient  to  permit 
i  amortization  of  the  development  cost 
jut  raising  the  rates  charged  for  the 
I-  service  which  would  place  an  undue 
;  n  on  the  public  now. 
!;  to  the  tendency  to  misunderstand  the 
I  significance  of  the  expression  "deficit 
iir  return,"  it  might  have  been  better 
^ome  other  expression  been  adopted,  such 
lef erred   dividends." 

'other  cause  of  confusion  is  the  persistent 
»'  h  erroneous  theorv  that  an  appraisal 
■late-making  purposes  is  essentially  a  de- 
ination  of  the  "market  value"  of  the 
jrty.  It  is  nothing  of  the  sort,  in  fact; 
rjf  it  were,  it  would  suffice  to  ascertain 
;'iarket  value  of  the  stock  and  bonds.  The 
jate  object  of  an  appraisal  for  rate- 
i|ig  should  be  to  establish  the  amount  rea- 
rt'ly  invested  in  the  physical  property  and 
ilding  up  the  existing  business.  An  ap- 
ad  of  the  physical  property  can  be  made 
jiow  one  of  these  two  items,  and  an 
fsis  of  the  annual  income  and  expenses. 
3  the  beginning  to  the  date  of  appraisal. 
risually  be  made  to  show  the  other  item 
jie  absence  of  income  and  expense  rec- 
c  the  development  cost  must  be  estimated 
jopraisers  acquainted  with  what  the  de- 
I'ment  costs  of  similar  properties  have 
t  lly  been. 


Special    Reamers    for    Lock    Gates    at 

Panama  Drill  1  1-16-in.  Holes  in 

1-in.  Plate  in  4  Seconds. 

The  accompanying  illustration  shows  the 
method  of  suspending  the  tJ-ton  reaming  ma- 
chines for  the  work  on  the  gates  of  the  Pan- 
ama locks,  and  the  details  of  the  reamer.  Six- 
teen of  these  machines  have  been  installed. 
Each  machine,  which  weighs  0  tons,  carries 
two  spindles,  mounted  on  a  heavy  cast  base 
and  driven  by  a  l"-h.  p.  induction  motor.  That 
the  machine  may  be  carried  over  the  face  of 
the  gate,  it  is  mounted  on  a  broad  adjustable 
scaffold,  extending  the  length  of  the  gate,  sup- 
ported by  chain -blocks  from  brackets  affixed 
to  the  top  of  the  gate.  Some  of  the  holes  on 
the  upstream  lace  of  a  gate  are  enlarged  to  a 
diameter  of  1  1-UI  ins.  and  others  to  15-lti  in., 
and  those  on  the  downstream  face  are  made 
15-16  in. 

These  machines  were  designed  by  the  Foote- 


Carrying  Reaming  Machine  Used  on  Pan- 
ama Lock  Gates. 


Burt  Companv  of  Cleveland,  Ohio,  especially 
for  this  work'  and  the  distinguishing  features 
are  great  power,  9  speeds,  from  very  slow  for 
heavy  drilling  to  very  high  for  lighter  ream- 
ing, and  fixed  spindles  arranged  to  suit  the 
uniform  spacing  of  rivet  holes  in  the  lock 
gates.  On  test  one  of  the  machines  drilled 
1  1-16-in.  holes  through  1-in.  plates  in  four 
seconds,  a  rate  of  15  ins.  per  minute.  It  is 
estimated  that  each  machine  is  capable  of 
doing  the  work  of  five  of  the  usual  type  of 
portable  reamer. 


Recent    Studies   of   Ice   Pressures   and 
Their  Consideration  in  Ma- 
sonry Dam  Design. 

.\llowance  for  ice  presure  is  sometimes 
made  and  sometimes  not  made  in  computing 
masonry  dam  sections.  The  general  opinion 
of  engineers  appears  to  be  that  this  force 
should  be  provided  for  in  some  cases  but  not 
in  others,  but  the  limitations  are  not  agreed 
upon  nor  is  any  very  definite  understanding 
had  of  what  the  pressure  of  ice  is  or  what 
allowance  for  it  is  safe  in  dam  design.  In 
several  recent  discussions  and  papers  consid- 
erable information  is  presented  which  is  of 
aid  in  the  problem  and  it  is  of  interest  to 
summarize  it  here. 

GENERAL    DISCUSSION. 

In  a  recent  discusion  of  masonry  dam  de- 
sign before  the  American  Society  of  Civil  En- 
gineers ice  pressure  is  referred  to  by  seven 
or  eight  engineers.  A  summary  of  the  gen- 
eral opinion  expressed  by  these  engineers  is 
made  by  Mr.  C.  L.  Harrison,  with  comments, 
in    the  'Proceedings,   Vol.   xxxviii,   p.   665,    as 

follows :  ,         ,  .     ,  u     ij 

It  is  generally  agreed  that  this  force  should 
be  considered,  and  allowance  made  in  some 
cases,  but  not  in  others.  The  limitations  of 
these  cases  arc  not  definitely  stated  by  those 
who  have  discussed  the  subject.  In  order  to 
give  the  matter  more  definite  shape,  it  may 
be  suggested  that,  under  the  following  con- 
ditions, it  is  not  necessary  to  provide  for  ice 
pressure : 

(1)  For  the  ordinary  storage  reservoir 
with  sloping  banks,  in  climates  where  the 
maximum  thickness  of  ice  is  6  ins.  or  less-^ 
lor  dams  with  southern  exposure  this  limit 
may  be  placed  as  high  as  1  ft.  None  of  the 
discussions  fixes  this  limit,  but  it  is  what  the 
writer  has  in  mind  as  a  reasonable  provision. 

(2)  For  reservoirs  which  are  filled  during 
tlie  flood  season  and  from  which  -all  the 
stored  water  is  drawn  off  each  year  during 
the  low-water  season.  This  would  include 
even  the  large  reservoirs  on  the  head-waters 
of  the  Mississippi  River,  where  the  ice  has 
a  thickness  of  more  than  4  ft.,  and  the  at- 
mospheric temperatures  reach  50°  below  zero. 

(3)  For  storage  reservoirs  where  the  water 
will  be  drawn  off  each  year  during  the  win- 
ter to  a  level  where  the  dam  is  strong  enough 
to  resist  the  ice  pressure. 

(4)  For  reservoirs  where  the  contour  of 
the  ground  at  the  high-water  level  is  such 
that  the  expansive  force  of  the  ice  will  not 
reach  the  dam. 

Mr.  Gerry  thinks  the  ice  pressure,  where 
acting,  should  always  be  allowed  for.  up  to 
the  crushing  strength  of  the  ice,  without  stat- 
ing what  he  would  use  as  the  crushing 
strength  of  ice,  while  Mr.  Douglas  is  in- 
clined to  make  no  allow-ance  for  it  except  in 
rare  cases.  The  views  of  the  others  are 
rather  indefinite,  but  are  generally  between 
these  two. 

The  dams  cited  in  Table  I,  where  a  value 
has  been  given  to  the  ice  pressure  in  the  de- 
sign, are  in  the  vicinity  of  New  York  or  Bos- 
ton, where  the  maximum  thickness  of  ice 
may  be  taken  as  about  2  ft.  No  allowance 
is  made  for  ice  pressure  in  the  New  Croton 
Dam,   which   is  in  the   same  climate. 


National  Municipal  League. — The  18th  an- 
nual meeting  of  the  National  Municipal 
League  will  be  held  in  Los  .Angeles  on  July 
8  to  12,  inclusive.  This  is  the  first  annual 
meeting  of  the  League  held  west  of  the  Mis- 
sissippi River,  .\mong  many  other  subjects 
the  municipal  health  problem  will  be  dis- 
cussed. In  addition  to  the  program  a  study 
will  be  made  of  the  municipal  experiences  of 
Los  Angeles.  Mr.  Clinton  Rogers  Woodruff, 
70.3  North  .American  Bldg.,  Philadelphia,  Pa., 
is  Secretary. 


T.\BLE  I. 

Allowance  for 
Dam.  Location.         ice  pressure  in 

lbs.  per  lin.  ft. 

Wachusett    Boston  47,000 

Olive    Bridge...       New  York  47,000 

kenslco    New  York  47.000 

Croton    Falls New  York  30,000 

Cross   River New  York  24.000 

New    Croton New  York         No  allowance 

The  stored  waters  in  all  the  reservoirs  in 
Table  I  are  for  domestic  supply,  and,  except- 
ing Olive  Bridge  and  Kensico,  are  in  service. 
The  reasons  given  for  the  smaller  allowances 
made  for  the  Croton  Falls  and  Cross  River 
Dams  are  that  local  conditions  will  prevent 
the  full  ice  thrust  from  reaching  the  dams, 
and  also  that  they  are  located  up  stream  from 
the  New  Croton.  If  either  of  these  dams 
should  fail,  no  valuable  property  would  be 
damaged,  and  the  waters  would  flow  into  the 
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TABLE  U.— VALUES  OF  LINEAR  EXPANSION 

MEN 


Authoritv.  Year. 

Brunner  1845 

Struve ■  ■  •  1845 

Marchanrl  1845 

Plucker  &  Geissler 1852 

Betterson   1883 

Andrews    1885 

Andrew.s   1885 

AnVirews   1885 

Andrews   1885 

Zakrevski- 1892 

Nichols    1899 

Vincent    1902 


AS     DETERMINED     BY     VARIOUS     EXPERI- 
TS. 


«toa 


Cubical 

Linear 

expansion 

expansion 

Temperature 

per  degree 

per  degree 

Fahrenheit. 

centigrade. 

Fahrenheit. 

.0001125 

.00002 OS 

Near  the 

.0001593 

.OU00295 

freezing 

.oooior.o 

.0000194 

point. 

.0001535 

.0000294 

194  distilled 

.0000294 

water. 

.0000408 

24 

.0000280 

8 

.0000204 

-lOVa 

.0000197 

-25% 

.000077 

.0000143  1 
.0000300  [ 

Temperature 

.0001620 

not 

.000152 

.00002S1 J 

given. 

(2)     By  the  e.xpansion  of  the  ice  1 
rise  in  temperature. 

Expansion  of  the  first  type  is  of  inLa„ 
only  when  ice  forms  in  a  restricted  tice  a' 
in  a  standpipe  or  tank  or  betweeiibri'ri!^ 
piers,  and  this  particular  property  ofkj  J^, 
be  considered  only  briefly  in  this  ir 
the  expansion  of  ice  due  to  a  rise  in  Lp'fJ 
ture  and  its  effect  on  reservoir  damsLstli" 
object  of  the  investigation.  ' 


-i-'^r.A  r--s-i 


s^::. 


New  Croton  Reservoir.  Those  responsible 
for  the  design  of  the  New  Croton  Dam  be- 
lieved that  no  allowance  should  be  made  at 
this  dam  for  ice  thrust.  At  first  glance,  this 
looks  Hke  a  wide  range  in  judgment,  but  it 
must  be  remembered  that  the  foregoing  state- 
ment gives  only  a  part  of  the  facts,  and  to 
this  must  be  added  the  local  conditions  and 
the  service  the  dam  is  to  render  in  each  case 
before  judgment  is  passed  on  the  wisdom  of 
the  design. 

Reservoirs  for  domestic  supplies  are  gen- 
erally drawn  down  during  the  ice  period,  and 
the  "greatest  expansion  of  the  ice  occurs  at 
the  end  of  this  period,  thus  applying  the  pres- 
sure at  a  point  below  high-water  level,  where 
the  dam  is  strong  enough  to  resist  it.  If, 
however,  such  reservoirs  are  to  be  at  high- 
water  level  during,  and  especially  at  the  end 
of,  the  ice  period,  at  any  time  during  their 
service,  then  the  proper  allowance  should  be 
made  for  ice  pressure  in  the  design.  The 
daily  fluctuations  in  the  water  level  in  the 
forebay  at  power  dams  will  usually  prevent 
the  ice  from  freezing  to  the  dam,  which, 
therefore,  will  not  be  subjected  to  thrust 
caused  by  the  expansion  of  the  ice  in  the 
pool  above  the  dam.  In  such  cases,  the 
proper  course  seems  to  be.  not  to  reduce  the 
allowance,  but  to  omit  it  altogether.  If,  how- 
ever, a  storage  reservoir  is  to  be  filled  to  the 
high-water  level  during  the  full  ice  period,  at 
any  time  during  the  life  of  its  service,  then 
not  a  partial,  but  the  full  ice  pressure  should 
be  allowed  for  in  the  design  of  the  dam.  It 
is  contemplated  that  the  Kensico  Reservoir 
is  to  be  kept  at  or  near  the  high-water  level 
at  all  times,  and  therefore  will  be  subject  to 
full  ice  pressure  at  high-water  level :  also  the 
Olive  Bridge  and  Wachusett  Dams  may  at  in- 
tervals be  subject  to  this  pressure  at  high- 
water  level.  It  is  entirely  possible  that  it 
would  be  proper  to  allow  for  ice  pressure  on 
a  dam  in  a  given  locality  and  also  proper  to 
make  no  allowance   for   such  pressure  on  an- 


,''   Amount  of Ewansion  =  l-b 


', '-  Amount  ofExpomion  '3-6 


■Amounf  of  Expansion -20 
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Fig.    1 — Typical    Forms   of    Ice    Reefs. 


other  dam  in  the  same  locality,  depending  on 
the  service  each  is  to  render.  ^--^ 

The  fact  that  so  many  daros^ave  been 
designed  and  built  without  >naking  a  specific 
or  separate  allowance  for  ice  thrust,  and  have 
for    years    stood    the    test    of    actual    service 


without  failing,  is  an  indication  that  ice  pres- 
sures may  not  be  as  great  as  sometimes 
thought,  or  that  the  factors  of  safety  allowed 
lor  other  purposes  are  sufficient  to  take  this 
pressure.  On  the  other  hand,  in  the  cases 
mentioned  in  this  discussion,  there  seems  to 
be  good  and  sufficient  reason  for  allowing 
for   ice   pressure   in   the    designs. 

OBSERVATIONS   AND   EXPERIMENTS   ON    ICE   EXPAN- 
SION. 

In  building  the  Aziscohos  Dam  in  Maine 
( Eng.  &  Contg.,  Jan.  4,  1911),  the  ques- 
tion of  ice  pressure  came  up  for  consid- 
eration and  due  to  lack  of  information  the 
engineer,  Mr.  Walter  H.  Sawyer,  Portland, 
Me.,  made  a  number  of  independent  studies 
which  he  records  in  a  paper  before  the  Maine 
Society  of  Civil  Engineers.  We  abstract 
from  this  paper  as  follows : 

Owing  to  the  meagre  information  on  this 
subject,  the  writer  was  led  to  make  a  study 
of  the  expansion  of  ice  as  shown  by  the  for- 
mation of  ice  reefs  or  "wrinkles"  on  manv  of 
our  Northern  Lakes  during  the  winter  sea- 
son, and  also  to  make  experiments  to  deter- 
mine the  coefficient  of  expansion  of  ice,  to- 
together  with  its  power  to  resist  crushing  and 
sliding.  There  are  two  days  in  which  ice 
may  exert  a  thrust. 

(1;  By  the  increase  in  vo'unie  that  oc- 
curs when  water  freezes. 


7  Amount  of  Etmioa  , 
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Fig.   2 — Typical    Forms    of    Ice   Res. 


Early   in    the    winter   of   1910,  the  s 
tendent    in    charge    of    one    of    the   R,: 
Dams  was  instructed  to  be  on  the  wai 
the    formation   of    reefs,   and   about  th 
of    January,    1911,    information    was   rt 
of  the  formation  of  reefs  on  Lake  Mci 
meguntic,   and   a   party  was   iminediatel  .r:- 
to    study    the    formations    and    to   gath  in- 
formation from  residents  in  that  sectioi  "  > 
Figs.  1  and  2.     Following  are  the  com! 
reached    after   investigation,   making  ol 
tions,  and  sifting  the  evidence. 

The  ice  first  cracked  at  the  site  of  th 
during  a  cold  period  about  Dec.  22,  191( 
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2  there  was  a  rise  in  temperature   from 

low   zero  to   41°   above. 

arge  reef  was  formed  about  10 :00  A.  M. 

iti    2,   1911.     When   reefs   form,   they  do 

ar  the  same  locution  each  year.  Reefs 
in  a  warm   period   preceded   by   a   very 

)ne,  and  may  form  at  night  if  the  tem- 
jire  is  rising.  Reefs  generally  form 
I  the  ice  is  free  from  snow,  or,  at  least, 
la  very  little  upon  it.  Reefs  do  not  al- 
I  occur    where    there    is    a    crack    in    the 

either  do  they  always  rise,  as  occasional- 

;  sheet  may  slide  under  another.  Reefs 
'ir  a  time  as   expansion   joints — that   is, 

cak  of  the  reef  may  rise  and  fall  with 
,  sion  and  contraction  of  the  ice  sheet. 
1  seldom   occur   when    the    ice    is   over   a 

thick,  but  instances  are  known  where 
iiave  been  formed  with  ice  twenty  inches 
j  They  are  generally  higher  at  the  mid- 
'f  the  lake  than  at  the  shores.     No  push- 

p  of  rocks  or  soil  is  noticed  in  bays  or 


To  check  the  results  of  .\udrcws,  the  writer 
constructed  a  trough  Csee  Fig.  3).  the  total 
length  of  which  was  lOU  ft.  This  was  made 
in  .5-ft.  sections  connected  together  with  a 
bellows-like  construction  to  allow  for  expan- 
sion and  to  maintain  the  whole  apparatus 
water  tight.  The  sections  were  constructed 
with  a  2x8-in.  plank  bottom  with  IxlO-in. 
sides.  Rollers  were  placed  under  the  plank 
bottom,  so  that  the  sections  would  be  free 
to  move.  The  trough  was  filled  with  water, 
and  after  it  was  frozen,  the  sides  of  the  box 
were  removed  so  that  the  air  would  be  in 
contact  with  as  much  of  the  ice  as  possible. 
.\ii  indicator  (see  Fig.  3)  was  made  by  fast- 
ening one  end  of  a  swinging  arm  to  one  end 
of  the  ice  box,  the  free  end  of  the  arm  mov- 
intr  in  the  arc  of  a  circle  which  was  divided 
into  one-hundredths  of  a  foot.  The  arm  was 
It)  ins.  long,  and  at  a  distance  of  1%  ins. 
from  the  pivoted  end  was  attached  one  end 
of  a  pine  rod  I  inch  square;  the  opposite  end 
nf  the  pine  rod  being  attached  to  the  opposite 


end  of  the  ice  column,  as  shown  on  Fig.  3, 
and  this  device  worked  perfectly,  the  column 
remaining  intact  during  the  subsequent  ob- 
servations. 

The  diagram  (see  Fig  4)  shows  that  the 
results  obtained  were  uniformly  less  than 
those  derived  by  .-Xndrews,  as  shown  in  Ta- 
ble I,  varying  from  eighty-five  to  ninety  per- 
cent of  his  results.  There  are  two  reasons 
which  may  account   for  this  diflterence. 

(1)  The  ice  in  our  experiments  probably 
adhered  to  the  plank  forming  the  bottom, 
and    free  expansion   was  partly  prevented. 

(2)  The  cross-section  of  the  column  was 
large  enough  to  prevent  it  assuming  the  tem- 
perature of  the  air  in  a  short  time,  the  ob- 
served lag  in  the  thermometers  placed  in  the 
ice  being  very  noticeable.  Then,  too,  as  the 
column  was  protected  cjn  the  bottom  by  the 
plank,  the  temperature  was  not  tuiiform 
throughout  its  mass,  and  the  thermometers  in 
t!u'    iic    probably    registereil    a    greater    varia- 
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3 — Apparatus   for    Measuring    the    Coefficient  of    Expansion   of    Ice.       Fig.  4 — Diagram    Showing  the   Coefficient   of    Expansion  of   Ice. 


record  of  temperatures  at  Upper  Uam, 
•,  near  the  pomt  of  reefing,  is  given  in 
illowint;  table: 
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Degrees. 

Degrees 

2U 

43 

21 

l!l 

21 

10 

1 

21 

5 

1 

2S 

26 

3« 

^i» 

j2 

•>" 

lii 

;l 

1 

19 

IS 

21 

33 

jT 

29 

3.1 

;:ii 

32 

35 

2.". 

36 

24 

u 

—14 

IS 

2 

_  :; 

21 

:jo 

3:. 

41 

4:) 

42 

31! 

IS 

:J1 

4 12 

__  9 

16 

10 

6 :: 

2.i 

13 

7 IT 

32 

12 

S 1; 

31 

32 

0 !) 

3i) 

13 

er  making  the  observations   on    "reefs," - 

ext  step  was  to  ascertain  the  coefficient 

;pansion   of  "ice    per    degree    Fahrenheit. 

I'Us  experiments  thave  been   made  in   the 

si.xty-five    years    to    determine    this,    the 

j;r   number    of    these    experiments    being 

jid   the   coefficient    of    cubical    expansion, 

s  linear  expansion   is   that  which   is   the 

of   trouble,   w'e  have  computed   the  c-i- 

nt   wanted   by   the   rule   that  the   "cocfH- 

of   cubical    expansion    divided   by    three 

i    the    coefficient    of    linear    expansion," 

'the  results  as  .given  in  the  following  ta- 

)  he  data  being  taken    from  "Ice   Forma- 

ny  Barnes,"  published  by  John   Wiley  & 

|nparing  the  various  results  with  those  of 
lews,  which  are  the  most  complete  and 
nly  ones  that  show  the  values  of  the  co- 
(nt  at  different  temperatures,  we  find 
\  with  the  exception  of  the  results  of 
lant  and  Zabrevski.  they  all  lie  between 
xtremes  obtained  by  .-\ndrews.  so  that 
ariation  in  the  coefficient  may  be  due  to 
experiments  having  been  conducted  at 
lent   temperatures. 


end  of  the  ice  colunui.  .\s  the  column  of  ice 
varied  in  length,  the  pine  rod  remained  at 
nearly  a  constant  length,  the  coefficient  of  ex- 
pansion of  pine  being  very  small — the  .-Kmer- 
ican  Civil  Engineers'  Hand  Book  giving  it 
at  .001)003  per  degree  Fahrenheit.  .A.  glance 
at  Fig.  3  will  indicate  that  the  swinging  arm 
must  change  its  position  with  every  change 
in  length  of  the  ice  column.  The  tempera- 
ture of  the  ice  was  found  by  reading  a  ther- 
mometer placed  in  the  hole  near  the  middle 
of  the  colurnn.  The  true  expansion  of  the 
ice  between  any  two  temperatures  equaled 
the  difference  in  scale  reading  at  these 
two  temperatures  x  1%  -;-  l(j,  plus  the 
linear  coefficient  of  expansion  of  the  pine 
rod  .\  loo  X  HVs  -^  10.  The  coeHicient 
of  expansion  of  the.  ice  equals  the  total  cx- 
pamion  divided  by  the  expansion  of  the  ice 
equals  the  lolal  expansion  divided  by  the  var- 
iation in  temperature  multiplied  by  100.  In 
order  to  ascertain  the  coefficient  of  expansion 
of  the  ice  per  degree  Fahrenheit,  the  total 
expansion  between  any  two  temperatures 
was  divided  by  the  total  change  in  tem- 
perature, assuming  that  the  variation  of  ex- 
pansion was  uniform,  which  is  not  strictly 
true,  as  we  find  that  the  coefficient  of  expan- 
sion varies  at  different  temperatures,  the  var- 
iation, however,  being  in  a  constantly  chang- 
ing ratio  as  we  find  that  the  c.efficient  at  the 
higher  temperatures  is  much  greater  than  at 
the  lower  temperatures.  In  computing  the 
length  of  the  pine  rod,  its  temperature  was 
taken  as  that  of  the  air.  The  thermometers 
were  only  calibrated  for  even  degrees,  so 
that  small  variations  in  temperature  gave  but 
little  information,  six  to  eight  degrees  being 
the  smallest  change  in  temperature  which  did 
give  consistent  results. 

During  the  first  part  of  the  experiments, 
we  found  that  the  ice  would  expand  during 
the  warm  hours  of  the  day  and  contract  dur- 
ing the  cooler  hours  of  the  night,  and  that 
cracks  were  formed  in  the  column  which  did 
not  close  during  expansion  due  to  rising  tem- 
perature. To  counteract  this  tendency  to 
form   cracks,   wei.sjhts   were   attached   to   each 


tion   than    actually   occurred   in    the    ice    as   a 
whole. 

\  study  of  the  curves  shows  that  the  co- 
efficient of  expansion  is  a  maximum  at  the 
freezing  point,  decreasing  rapidly  at  first; 
the  rate  of  decrease  becoming  less  as  the 
temperature  '  approaches  zero,  while  below 
zero  the  coefficient  appears  to  decrease  very 
slowly. 

Having  demonstrated  to  our  own  satisfac- 
tion that  ice  expands  or  contracts  as  the  tem- 
perature rises  or  falls,  let  us  consider  the 
efltect  of  variations  of  temperature  of  the 
ice  covering  the  surface  of  a  lake,  assuming 
the  ice  to  be  free  from  snow. 

If  the  temperature  of  the  air  is  ti"  F.  and 
that  of  the  water  t;°  V^  the  temperature  of 
the  lop  surface  of  the  ice  will  be  nearly  the 
same  as  the  air  when  below  the  freezing 
point,  while  the  bottom  surface  of  the  ice 
being  in  contact  with  the  water  will  be  at  or 
a  little  below  the  freezing  point.  As  the 
ice  in  contact  with  the  water  remains  at 
nearly  the  same  temperature,  and  conse- 
quently expands  and  contracts  but  little,  and 
as  the  ice  in  contact  with  the  air  is  exposed 
to  the  greatest  variations  in  temperature,  and 
consequently  tlie  greatest  amount  of  expan- 
sion and  contraction,  the  actual  expansion  of 
the  whole  mass  will  be  one-half  of  the  maxi- 
mum computed  expansion  for  the  range  of 
temperature.  The  average  coeflicient  of  ex- 
pansion of  ice  between  — 20°  F.  and  32°  is 
.Oi)0lt2.''4^  so  that  the  totalexpansion  of  a  sheet 
of  ice  a  mile  long  for  a  rise  in  temperature 
of  •")0  degrees  Fahrenheit  would  be 
.■.,280  X  .0000284  X  .50°  =  3.7.5    ft. 


This  corresponds  closely  with  a  statement 
by  Mr.  E.  R.  Beardsley  in  his  pamphlet  on 
the  "Gravity  Dam,"  th  it  ice  will  expand  nine- 
tenths  of  an  inch  per  hundred  feet  for  the 
maximum  range  in  the  temperature  of  the 
ice  that  we  are  likely  to  have  in  the  Xorth- 
ern  States.  This  is  equivalent  to  an  expan- 
sion of  about  4  ft.  per  mile. 

In    presenting    this    paper,   the    writer    feels 
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that  he  has  added  but  h'ttle  to  the  general 
knowledge  on  the  subject.  He  realizes  that 
the  problem  of  the  amount  of  force  applied 
to  dams  by  reason  of  ice  expansion  is  not 
solved.  There  are  many  experiments  and 
observations  yet  to  be  made,  and  in  the  end 
we  cannot  lay  down  a  "hard  and  fast  rule" 
for  the  intensity  of  the  ice  pressure.  As  in 
all  engineering  prolilems,  the  engineer  will 
have  to  take  into  c  jnsideration  the  local  con- 
ditions. 

For  the  purpose  of  aiding  in  the  study  of 
the  problem,  I  give  a  few  of  the  conditions 
which  may  be  found  at  dilYerent  places. 

.A.  dam  may  be  built  at  the  upper  end  of 
the  valley,  the  opposite  shore  of  the  lake  or 
pond  consisting  of  soft  mud  or  silt,  in  which 
case  it  would  be  expected  that  the  ice  thrust 
would  force  up  the  mud  into  ridges  rather 
than  act  to  overturn  the  dam.  If,  however, 
the  opposite  shore  is  formed  of  ledge  or  of 
a  very  hard  soil,  precautions  must  be  taken 
to  meet  the  thrust  on  the  dam. 

The  width  of  the  lake  above  the  dam  will 
have  a  great  influence  on  the  amount  of 
thrust  exerted.  If  the  distance  between  the 
dam  and  the  opposite  shore  is  comparatively 
short,  we  may  reasonably  expect  that  the 
thrust  will  be  a  great  deal  more  than  it  would 
be  if  the  distance  between  the  dam  and  the 
opposite  shore  is  considerable.  The  ice,  in 
the  latter  case,  will  act  more  like  a  long  col- 
umn ;  that  is,  it  will  have  a  greater  tendency 
to  buckle  than  in  the  first  case,  the  movement 
of  the  ice,  how-ever,  if  such  occurs,  will  be 
greater   the   longer   the    sheet. 

If  a  dam  is  situated  in  a  narrow  valley, 
even  a  short  distance  below  the  reservoir,  we 
would  expect  that  the  shore  at  the  upper  end 
of  the  valley  would  receive  the  greater  part 
of  the  ice  thrust,  but  if  these  shores  should 
happen  to  be  of  a  soft  or  yielding  nature, 
some  of  the  thrust  might  be  passed  on  to  the 
dam.  If  the  dam  is  situated  below  a  reser- 
voir the  elevation  of  which  is  being  con- 
stantly changed,  as  in  a  mill  pond  from 
which  water  is  being  drawn  for  manufactur- 
ing purposes,  the  ice  will  be  broken  at  the 
dam  and  on  the  shores  and  the  liability  of 
the  occurrence  of  a  dangerous  thrust  will  be 
reduced. 

From  Mr.  Bell's  experiments,  it  may  be 
seen  that  slanting  up-stream  faces  of  dams 
do  not  add  an  element  of  safety  against  ice 
thrust  unless  the  water  level  is  constantly 
varying — that  is,  the  tendency  to  slip  on  the 
slanting  surface  is  more  than  ofifset  by  the 
greater  adhesion  to  the  surface  bv  reason  of 
the  large  area  of  ice  in  contact.  We  will  ad- 
mit, however,  that  a  vertical  up-stream  face 
will  leave  the  dam  open  to  receive  blows 
from  floating  ice  which  would  not  be  dan- 
gerous to  the  dam  with  a  slanting  up-stream 
face. 

STRENGTH    OF    ICE. 

The  intensity  of  thrust  of  ice  against  a 
dam  is  measured  by  the  strength  of  ice 
against  crushing.  Tests  of  ice  strength  in 
tension,  compression  and  adhesion  are  given 
in  a  paper  by  Mr.  George  G.  Bell  before  the 
Maine  Society  of  Civil  Engineers.  This  pa- 
per  follows : 

There  is  very  little  information  to'  be  found 
on  the  crushing  or  tensile  strength  of  ice. 
Sir  Casimir  Czowaski,  in  1871,  found  that  the 
crushing  strength  of  hard  ice  below  the  freez- 
ing point  was  208  lbs.  per  square  inch.  .Colo- 
nel William  Ludlow  conducted  experiments 
to  find  the  probable  effect  of  ice  on  an  ice 
harbor  at  the  head  of  Delaware  Bay.  The 
following  are  the  conclusions  that  he  arrived 
at: 

There  are  evidences  of  ice  yielding  at  from 
23  to  .300  lbs.  per  square  inch.  The  ultimate 
crushing  strength  ranges  from  100  to  1,000 
lbs.  per  square  inch,  with  an  average  of  -575 
lbs.  Clear  ice  such  as  forms  in  the  Delaware 
River  will,  under  certain  circumstances,  stand 
700  lbs.  per  square  inch,  while  ice  such  as  we 
are  likely  to  find  floating  would  crush  at 
from  400  to  4.50  lbs. 

The  impact  due  to  ice  striking  a  dam  or 
pier  is  much  reduced  by  the  elastic  qualities 
of   the   ice.     For   the   tensile    strength   of   ice 


TABLE 

IV.— REfc 

ULTS  OF  COJ 

IPRE.' 

No. 

of       Size 

Crushing 

Lbs.  per 

Temperature. 

fpot 

of  cube. 

strength. 

sq.  in. 

Ice.        Air. 

1 

2     x2 

1,926  lbs. 

481.5 

18           27 

i^/„? 

2     x2 

2,059  lbs. 

516 

IS           27 

1="A9 

3, 

l=iXl% 

3,430  lbs. 

1,128 

13           25 

4 

l'Viox2 

2,074  lbs. 

535 

32           40 

5 

l%x2 

2,224  lbs. 

636 

32           38 

fi 

1=4x2 

1.8S4  lbs. 

539 

32           39 

2Vsx2y8 

3,400  lbs. 

753 

32            40 

S 

2l4x2>4 

2,474  lbs. 

488 

32           40) 

fl 

214x214 

1.811  lbs. 

358 

32            40) 

in. 

l"/8x2ys 

3,214  lbs. 

783 

32            40 

11. 

2%x2ys 

3.449  lbs. 

765 

32            40 

the  American  Civil  Engineers'  Pocket  Book 
gives   142  to  '223  lbs.  per   square  inch. 

To  check  these  results  and  to  lind  the  ad- 
hesion of  ice  to  a  sloping  concrete  surface, 
the  writer  w-as  instructed  to  conduct  experi- 
ments, the   results  of  which  are  given  below. 

The  only  apparatus  available  was  that  used 
for  testing  cement  with  a  total  capacity  of 
1,000  lbs.  "for  tension  and  4,500  lbs.  for  com- 
pression. 

TENSION    TESTS. 

The  tension  samples  were  prepared  in  two 
different  ways.  The  first  lot  by  filling  cement 
moulds  with  water  which  was  allowed  to 
freeze.  In  these  samples,  air  bubbles  arranged 
themselves  perpendicular  to  the  surface  of  the 
ice  in  contact  with  the  brass,  forming  a  core 
in  each  end,  and  when  tested,  they  all  failed 
along  the  line  containing  the  points  of  con- 
tact and  the  core,  .\nother  set  of  samples 
were  prepared  by  cutting  the  ice  to  nearly 
the  proper  size.  These  pieces  were  set  in  the 
moulds  and  the  remaining  space  filled  with 
water  and  moulds  exposed  to  a  freezing  tem- 
perature. 

The  following  are  the  results  of  the  Ten- 
sion   Tests; 

RESULTS    OF    TENSION    TESTS    OF    ICE. 


No. 

of 
test. 

1 

Breaking 

load  in 

lbs.  per 

sq.in. 

82 

No. 
of 
test. 
17      

Breaking 

load  in 

lbs.  per 

sq.in. 

112 

0 

18 

112 

3 

14n 

19 

130 

4 

105 

'0      ... 

112 

5         

18S 

21 

155 

6 

lis 

22 

138 

137 

23 

126 

8 

139 

24      

lis 

9      

120 

160 

25 

120 

10      

26 

142 

11      

105 

27 

95 

12              .    .  . 

135 

28     

90 

13 

135 

29 

100 

14      . . 

115 

30      . . 

80 

15          ... 

110 

31 

116 

16 

129 

Total    . 

13,274 

Average  tensile  strength  120  pounds.  All  of 
the  above  tests  broke  at  "Bearing  Point"  except 
Test  Nos.  5  and  7.  which  broke  at  the  "middle." 
Tests  1-to  17.  inclusive,  at  temperature  of  -1-17"; 
all  other  tests  at  temperature  of  -1-15.  Tests 
1  to  17,  inclusive,  and  tests  26  to  30.  inclusive, 
on  water  frozen  in  molds.  Tests  IS  to  25,  in- 
clusive   and  test  31  on  pieces  cut  from  ice. 

COMPRESSION    TESTS. 

In  the  compression  tests,  the  2-in.  cubes 
were  frozen  in  concrete  molds,  the  remainder 
being  cut  from  blocks  of  ice.  In  the  adhe- 
sion tests,  the  pieces  of  ice  w-ere  cut  to  the 
proper  bevel  and  frozen  to  8x8.x6-in.  con- 
crete blocks.  The  bevels  used  were  1  to  1 
and    12   horizontal  to  8  vertical. 

These  tests  indicate  that  if  ice  is  firmly 
frozen  to  the  concrete,  it  will  develop  its  full 
crushing  strength,  irrespective  of  the  inclina- 
tion of  the  line  of  ice  thrust  to  the  surface 
of  the  concrete,  as  long  as  the  temperaturt 
of  the  ice  is  below-  the  freezing  point. 

William  M.  Patton,  in  his  treatise  on  foun- 
dations, says  that  the  adhesion  of  ice  to  a 
pier,   even   to  the   sloping   surface,  may  be  so 


Remarks. 
Height  after  crushing. 
Height  after  crushing. 

Grain  perpendicular  to  line  rb 
Grain  parallel  to  line  of  For'"''- 
Grain  parallel  to  line  of  Fori 
Grain  perpendicular  to  line  rt 
These   samples   were  4  ins    I      '*■ 
had  gram  parallel  to  line'olhr*"^ 
Grain  perpendicular  to  line  nbl  '■ 
Grain  parallel  to  line  of  Fonf"- 

-U-. 

great  as  to  develop  the  full  crushing  *„„.i. 
of   the   ice.  ^  '^"^ 

The  crushing  strength  of  the  adhesiiLam- 
pies  and  the  two  compression  samplestJo  R 
and  No.  9,  in  which  the  length  waijbout 
twice  the  width,  was  398  lbs.  per  squa  inch 
while  the  average  for  the  cubes,  omitt>  the 
exceptionally  high  one,  was  626  ll'  J. 
square  inch.  '^ 

As  all  the  ice  was  taken  from  th.sa— 
block  and  the  temperature  w-as  higher  1- 
the  tests  of  the  cubes  than  during  th. 
sion  tests,  it  w-ould  seem  that  the  papei 
was  used  to  insulate  the  ice  from  thi 
cast  iron  blocks  prevented  the  free  ; 
of  the  specimens  and  consequently  in, 
the  ultimate  crushing  strength. 

When  the  natural  upper  surface  of 
was  perpendicular  to  the  line  of  thru 
samples  fractured  horizontally  and  vt-r 
w-hilt  when  the  natural  upper  surfa. 
parallel  to  the  line  of  thrust,  the  ■ 
fr;.ctured   in   parallel   vertical  planes  0; 

In  the  latter  case,  if  the  ice  had  rea 
temperature  of  32°,  it  was  often  imji 
to  obtain  further  signs  of  failure,  as  1 
under  the  pressure  of  -500  or  600  I' 
square  inch,  would  spread  or  flow  ,, 
further   fracture. 

The    shortening    of    the    ice    coIuitl 
shown    at   even   the   small   loads  by  lli. 
tinued  dropping  of  the  beam,  w-hile  f'l: 
near   failure,  the  ice  practically  flowed 
failure  was   due   to   compression  only 
of  these   experiments   were  conducted 
temperatures.     If   low   temperatures  h,\ 
vailed,    the    ice    would    probably    haw 
more    brittle    and    probably    would   not  u. 
yielded     as     much     at     the     higher    loaigs. 
There  was  no  apparatus  to  get  the  nece'.n 
data  to  find  the  modulus  of  elasticity,  aht 
drop   of  the  beam   included  the  strain  iihe 
apparatus  as  well  as  the  ice. 
^>'From    the    foregoing,    it    would   seem  at 
400  lbs.  per  square  inch  would  be  a  fair  -ae 
of  the  crushing  strength  of  ice  at  the  hier 
temperatures,   and   it   is   the   amount  useDy 
Colonel  Ludlow  and  the  other  engineers  w 
have  to  deal  w-ith  ice  thrust. 

For  the  tensile  strength,  200  to  '225  lbs.tr 
square  inch  seems   to  be  maximum. 

The  highest  value  obtained  for  the  adhen 
of  ice  to  concrete 'was  22.5  lbs.  per  square  ih. 
As  the  ice  in  this  i:ase  failed  by  crushing,  'S 
value   should   be   increased. 

Reasoning  from  the  results  of  the  ex|i- 
ments  as  given  in  this  paper,  and  those  gn 
in  the  paper  by  Mr.  Sawyer.  I  ofler  the  '• 
louring   conclusions : 

If  ice  is  floating  in  water,  the  tempera  e 
of  the  surface  in  contact  with  the  water  (S 
not  fall  much  below-  32°  F.  The  variatiorf 
the  temperature  at  any  point  in  the  ic;> 
nearly  proportioned  to  the  distance  froni  ! 
surface  in  contact  with  the  water  and  ii 
maximum  at  the  surface  in  contact  with  : 
air. 

The  expansion   of  ice  is  a   function  ot 
change   in   temperature,   so   that   the  tende) 
to   expand   is   a   maximum   at   the  upper  s 


TABLE   v.— RESULTS    OF    ADHESION    TESTS. 


Unit 

compres- 

Unit                           Tern- 

, — Bevel — 

,    Load 

sion 

adhesion     Method       per- 

No.  of 

Size 

Hort. 

Vert 

at 

at 

to  con-          of          ature 

test. 

of  ice. 

a. 

b. 

fail-jre. 

failure. 

Crete.        fail-are.       Fah. 

1. 

3i^x3?f, 

12 

8 

4.200 

370  lbs. 

195         Crushing      30° 

2. 

2%x2% 

12 

8H 

3,800 

504  lbs. 

228         Crushing       30° 

3. 

314x3% 

S 

12 

3,856 

395  lbs. 

158     Crushed  and    32° 
sheared 

4. 

3%x3% 

8 

12 

2.960 

250  lbs. 

116         Adhesion       32° 

Remarks. 


3%x3% 


4,100 


420  lbs. 


185=    Compression    30° 


Ice  was  badlj-  crushed  »t  I 

before   failure. 
Room    42°.      Failure  prooa 

caused    by    concrete  bel 

warm,   melting  ice  at  co 

tact  surface. 
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id  is,  practically,  zero  at  the  lower  >ur- 
If  the  ice  is  restrained  at  the  edges  and 
)sed  to  a  rising  temperature,  the  upper 
•  will  be  subject  to  compression.  The 
ampression  decreases  as  the  distance 
:he   upper   surface   and   is   zero   at   the 

I  the  maximum  thrust  that  the  ice 
ert  will  be  when  the  upper  surface  is 

point  of  crushing.  Taking  this  as 
unds  per  square  inch,  the  thrust  per 
■foot  of  a  sheet  ol  ice  (O  inches  thick 
■>  X  12  X  400  =  i\mt ;  that  is,  the 
of  a  sheet  of  ice  in  pounds  per  linear 

the  thickness  of  the  sheet  multiplied 
ll. 

jugh  ice  forms  in  our  northern  rivers 
kes  up  to  three  feet  thick,  it  seems 
lle  that  the  greatest  ice  pressures  oc- 
■  len  the  ice  is  from  a  foot  to  a  foot 
[lalf  thick — that  being  the  greatest  thick- 
t  which  ice  reefs  are  formed.  The 
,  for  a  sheet  of  ice  IS  ins.  thick  is  "-'400 
-43  200  lbs.  per  linear  foot;  for  a 
'.inch  sheet,  2400X20  =  48,000  lbs. 
le  are  only  twj  references  that  give 
values  of  ice  thrust. 


square  loot  on  the  area  exposed  to  the  great- 
est thickness  of  floating  ice. 

Cost  of  Operating  and  Repairing  Pile 

Drivers  and  Derrick,  Lincoln  Park 

Extension  Work,  Chicago. 

IV. 

(staff  AKTICI-E.) 
Nearly  200  acres  are  being  added  to  the 
area  of  Lincoln  Park,  Chicago,  by  filling  in 
the  shallower  waters  of  Lake  >Iichigan  which 
border  the  park.  .\t  the  end  of  U'll  there 
had  been  completed  125  acres  of  the  total 
197.54  acres  of  fill,  and  of  this  43  acres  were 
added  in  1911.  The  Tilling  is  being  done  by 
hydraulic  dredge  and  besides  dredging  there 
are  required  breakwater  construction,  rip- 
rapping,  grading,  etc.  In  a  series  of  four 
articles,  of  which  this  is  the  fourth,  the  meth- 
ods and  costs  for  1911,  of  doing  each  class  of 
work    will    be    presented.      The    articles    will 


TABLE  111.— COST  OF  DERRICK  OPERATION 
AND  REPAIRS. 

Operation: 

Labor,  watching t  17S.G7 

Fuel =a'-6S 

Supplies    •iitl 

Insurance    yo.ou 

$  757.48 
Repairs: 

Labor    i  1S8.70 

Material   140.75 

Teams   , HO" 

$    343.45 

Total  operation  and  repairs,  e.\- 
ceptlng   operating   labor $1,100.93 

April  1  to  Aug.  1.  440  hrs. 

Operating   labor    ?    uOS.oo 

Fuel,  supplies  and  repairs 

Cost  per  hr.,  440  hrs 

After  Aug.  1,  1.2n4  hrs. 

Operating  labor    $:i,li>a.D5 

Fuel,  supplies  and  repairs 

Cost  per  hr.,  1.254  hrs 

Total  cost  for  year $4,825.43 


iJgraorOvtr 

Seaside 


Per  hr. 


$0.45 


0.20 


$0.65 

$1.29 
0.G5 

$1.94 

$2.52 
0.6S 

$7l? 


Elevros 


X-0' 


SeaSiOe 
.tSClonJe 


5ottmuaiir:;S-nj  ion  is ' 

Fig.    1 — Section    of    Delaware    Breakwater. 


Sfone  Grarie  A/'^j^n:i':.ie  ,.:';•  -  -•  .-.^^r  ;.''an  ''0''r 
to  Sea  Fjce  3  fr/'o  Harbor  Face  or!  Ft  to  top  ofsabstructuri 
Claij.  Stiff  t/(ud,  Gravel,  FineSand 

Fig.  2 — Section   of   Breakwater  at   San   Pedro,  California. 


I  first  is  in  the  discussion  of  the  New 
I  Dam  by  Professor  Cain.  He  states 
I  he  ice  between  two  bridge  abutments 
lapart  e.xpanded  during  a  rise  of  teni- 
ae and  arched  so  that  the  center  was 
ihove  its  original  level."  He  g^ves  the 
i  for  a  12-in.  sheet  of  ice  as  21,**yO  lbs. 
I  second  reference  is  given  in  Volume 
::  11,  of  the  Canadian  Society  of  Civil 
iers,  by  Duncan  MacPherson  of  a 
>  pier  subjected  to  ice  thrust  on  one 
^ily  which  was  shoved  out  of  line  2 
{d  held  there  under  passing  trains  un- 
,  hannel  was  cut  in  the  ice,  when  the 
,ttled  back  into  its  original  position. 
1  thrust  of  the  ice  to  tip  the  pier  only 
iven  as  14,G00  lbs.  per  linear  foot  for 
J  ins.  thick.  Taking  the  train  load  at 
libs,  per  linear  foot  would  bring  the 
sup  to  18,000  lbs.  for  ice  12  ins.  thick. 
•,ably  all  that  prevented  rupture  in  the 
,ise  was  that  there  was  not  sufficient 
lion.  However,  the  thrust  of  the  ice 
ij  likely  be  much  greater  when  the  arch 

tter. 

le  second  case,  the  ice  had  not  reached 
lint   of   failure,   and   there   is   no   infor- 
\  given   from  which  to  estimate  it. 
le  results  are  of  interest  as   forces  act- 
r  xerted  by  the  ice,  although  they  do  not 

le  maximum  thrust  of  which  the  ice 
oable,  which,  according  to  our  formula, 
1  equal  28,800  lbs.   per  linear  foot. 

I  crushing  strength  of  floating  ice  mav 
;s:n  at  about  10  tons  per  square  foot. 
;  the  amount  used  bv  W.  T.  Patton  in 
dign  of  bridge  piers  at  riarve  de  Grace. 

idge  pier  was  shifted  by  a  blow  from 
r  field  of  ice,  and  the  crushing  strength 
b  ice  was  figured  from  the  force  neces- 
:l>  replace  the  nier.  This  was  11  tons 
?iare  foot. 

reful  study  of  ice  reefs  and  the  maxi- 
],iickness  of  the  ice  at  which  they  form 
a'  locality,  together  with  experiments 
ic  columns  of  ice  floatin"-  in  the  water, 
1- furnish  much  valuable  data.  From  the 
e,  limited  data,  the  writer  believes  that 
aj   exposed    to   the    full    pressure    of    ice 

II  be  designed  to  resist  from  43,000  to 
Mbs.  per  linear  foot,  and  that  structures 
el  to  blows  from  floating  ice  should  be 
£  of  resisting   from   10  to   12  tons   per 


cover:  Hydraulic  Dredge  Fining:  Stone  Filled  The   More    Recent    Types    of    Break- 
Timber    Crib    Breakwater    Construction;    Tug  ^            Construction   and   the     Unit 
Boat   lowing  Operations,  and  Repairs  to  rile 

Drivers  and  Derricks.    The  methods  and  cost  Cost  of  Several  of  Importance 

of     doing    corresponding    work    during    1910  -^^  ^^^   United  States, 
were  given  in  our  issue  of  reb.  22,  1911. 

PILE  DRIVERS  WORK.  ^  ^"  ^  report  before    the    12th    International 

Congress  of  navigation,   Mr.  J.  h.  Hasskarl, 

The   pile   drivers   used   on   this   work   were  Director    of    the     Department    of    Wharves, 

floating  drivers  of  the  drop  hammer  type.  The  Docks   and    Ferries,   of    Philadelphia,   outlines 

cost  of  operation  and  repairs  for  the  season's  the  practice  in  the  construction  of  breakwaters 

work  is  given  in  Tables   1   and   II.     The  ex-  on  the  sea  coast  and  on  the  Great  Lakes.     He 

tensive   repairs,   including   a   new    deck   house  gives   the   principal  dimensions   and  costs  per 

and  a  new  boiler  to  fit  driver  No.  2  for  work,  lineal   foot  of   several   important  breakwaters, 

accounts  for  the  high  repair  costs  for  that  ma-  both  on  the  sea  coast  and  on  the  Great  Lakes 

chine.  and  also  the  results  of  observations  made  to 

„„  ^„„r,  .  r^r^^T    .  XT,-,   Di;-  show  the  forces  against  which  breakwaters  act, 

TABLE    I.-COST    O^   OPERATION   AND    RE-  ^           ^^^.^                                  ^^^ 

PAIRS  OF  PILE  DRn-ER  NO.  1.  ^j^^„,^      ^„  abstract' of  Mr.  Hasskarl's  paper 

Hours  In  commission ...l,13n  follows. 

Operation:                                                                 Per  hr.  ■,        ■         ,       .      j- 

j^^jjQj.                                            $4,962.22        $4.37  1"   order   to   avoid   misunderstanding   as   to 

Fuel    .............. .... 215.65        .0.19  class   of   construction   to   which    reference    is 

Supplies   2?5-~9         S'n?  made  here.  I  might  state  that,  under  the  gen- 

W'ltrhinff     .            22o.04           0.20  ,          ,               ^     ,               .            r     ^l       . 

Insurance 79.20         0.07  eral    and   accepted   meaning   of    the    term,    a 

■     -;; —  breakwater  is  an  artificial  structure  providing 

$.-),S07.91        $5.12  -J  harbor  or  roadstead  with  protection  against 

Repairs:                                                c"n  os        SO  48  wa'^'^s,   and    differs    from   other    structures   in 

Material '.'.'.'.'.'.'.'.'..'.....      Wi.Hi      o'l7  tbat  it  is  essentially  a  wave  breaker  affording 

— ;; — 7  protection   to  shipping. 

%^  I-^?o        I?'"  There  are  two  classes  of  breakwaters  :  First, 

Total  operation  and  repairs. .  .$6,5o2.23        $5., .  j,^,.  ^.^  ^j^^j^^^  j,^^,,,^^.  ^^^^^  protection  to  commer- 

TABLE   II— COST  OF  OPERATION  AND  RE-  ^lal   harbors   or  their  entrances;   second,  those 

PAIRS  FOR  PILE  DRIVER  NO   2  sheltering  an  anchorage  or  roadstead— the  lat- 

Hours  In  commission 634  ter,  usually  designated   as  harbors  of   refuge. 

Operation:                                                         Per  hr.  are   used   by   vessels   in    transit   to   escape   the 

Labor    ^-'J^IS^        *12",  violence   of   storms — or  as     a     harbor     while 

i^],f,i                                     IJd.50            O.ii)  ■..               J 

sullies:::::::::;::: 184.77     0.29  aw;aitmg  orders.      ,,    ,    ^      ,. ,, 

Watching    132.30         0.21  1  he  various  types  of  l)reakvvaters  which  have 

Insurance    79.20         0J13  been  constructed  in  the  different  parts  of  this 

{3  og4  92        $5.20  country  are  due  to  the  efforts  made  to  have 

Repairs:                                                  .-     ■  them  so  designed  as  to    meet     the     particular 

Labor    $1,237.89        $1.9r>  needs  of  each  locality  and  the  economic  condi- 

Materlal   ^ZS'^I          l?n  tions  encountered  there. 

T'errick   ^"-^^         "■^"  The  abundance  of  durable  stone,  convenient- 

^                             $1,975.04        $3.11  !y  located,   has   led   to   the   adoption   of   stone 
Total  opera^fc  and  repairs. .  .$5,269.96        $8.31  almost  exclusively     for     the     construction     of 
^^  breakwaters  along  the  sea  coast.    On  the  Great 
UFRRICK  WORK.  Lakes    the    earlier   practice   was   to   use   large 
The    derrick    was    in    commission    for    440  amounts  of  timber  in  the  construction  of  those 
hours  with  a  crew  of  two  men,  and  for  1,254  breakwaters,  whereas,  in  later  years,  since  Uim- 
hours  with  a  crew  of  six  men.     The  cost  of  ber  has  become  more  expensive,  stone  and  con- 
operation  and   repairs   for  the   1,694  hours  in  crete  have  been  used  more  extensively, 
service  is  given  in  Table  III.  \  careful  study  of  the  many  different  types 
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of  breakwaters  completed  and  now  under  con- 
struction in  the  United  States,  proves  most  in- 
teresting and  instructive  to  those  interested  in 
that  class  of  engineering,  and,  considering  the 
fact  that  the  first  breakwater  (the  Delaware 
Breakwater)    constructed   in   this  country  was 


of  rest'"  for  the  materials  used  in  such  struc- 
tures. 

In  cases  where  the  sides  of  the  superstruc- 
tures are  nearly  vertical,  heavy  back  wash  or 
recoil  results,  and  consequently  the  wave  dis- 
turbance extends  to  a  greater  depth,  or   from 


heavy  riprap  on  the  outer  face  of  thesi 
waters,  so  as  to  protect  the  same. 

One   of   the  great   disadvantages  of 
structures  is  the  perishable  nature  of  tf 
rial  when  not  entirely  submerged.  The  c 
life  of  timber  structures  of  that  sort 
12  to  18  years,  depending  on  exposure  t 
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Fig.    3 — Section    of    Colon    Breakwater,    Panama. 
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Fig.   4 — Section   of   Point   Judith    Breakwater,    Rhod 


commenced  in  1828,  the  American  engineers 
have  shown  a  great  deal  of  originality  and 
resourcefulness  m  the  many  efifective  break- 
waters of  different  design  now  in  existence. 

The  writer  completed  the  portion  of  the 
Delaware  Breakwater  known  as  the  "Gap," 
connecting  the  Delaware  Breakwater  with  the 
"Ice  Breaker."  He  also  had  charge,  from  com- 
mencement to  completion,  of  the  construction 
of  the  National  Harbor  of  Refuge,  Delaware 
Bay.  This  latter  work  required  about  five 
years'  time,  and  thus  enabled  the  writer  to 
gain  much  valuable  practical  knowledge  and 
experience  in  the  construction  of  such  works. 

A  series  of  experiments  conducted  some 
years  ago  with  the  aid  of  dynamometers,  in 
order  to  determine  the  force  or  impact  of 
breaking  waves,  showed  a  maximum  force  of 


18  to   22   ft.   below  the   surface  of   the   water. 

The  American  sea  coast  breakwaters  are 
mostly  of  the  composite  tvpe.  These  works 
consist  of  a  superstructure  built  of. stone  rest- 
ing on  a  rubble  or  random  stone  base  or  sub- 
structure. 

The  superstructures  in  most  of  these  break- 
waters consist  of  rough,  strong  walls  upon 
the  sea  and  harbor  face  of  the  work,  built 
of  large  stones  systematically  placed,  so  as  to 
secure  a  strong  bond,  the  space  between  the 
walls  being  filled  with  stones  varying  in  size 
so  as  to  form  a  compact  mass  without  large 
interstices.  The  advantages  claimed  for  a 
breakwater  of  this  kind  are :  That  no  material 
placed  in  it  was  lost ;  that  no  injury  to  it  could 
do  more  than  reduce  its  height  somewhat : 
that  it  must  always  be  left  in  good  condition 


s  ard, 

and   the   character   of  the   timber  used    , 
construction. 

A  more  modern  type  of  the  crib  coirr 
tion  breakwaters  is  where  the  cribs  a  ct 
off  at  a  level  of  about  .3  ft.  below  thiw^i 
of  the  water,  and  from  this  point  ccre-'^i 
blocks  are  used  and  the  superstructure  bijfh 
up  to  a  level  of  8  to  10  ft.  above  ths'. 
of  the  w^ater.  Where  square  blocks  oi™. 
Crete  are  used  they  are  generally  about  f. 
high  by  ,5  ft.  wide  and  8  ft.  long,  and  ie,e 
blocks  of  mass  concrete  are  used  the  ate 
generally  from  20  to  30  ft.  in  length,  ft 
wide  and  5  ft.  high.  The  blocks  are  sepntri 
from  one  another  by  double  layers  of  ire,? 
paper.  The  weight  of  the  mass  concrete  Idis 
ranges  from  300  to  400  tons. 

The   tendency   recently   has   been,  in  tjl|. 
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Sand  and  Mud 
Fig.   5 — Section   of   Breakwater,   National    Harbor   of 
Refuge,  Delaware   Bay. 


Core  of  Rubble  'Stone  iVeiaht  From  £5  Lbs  To  £5  Tons 
Fig.  e — Breakwater  Section   Recommended  by  Joseph   F.   Hasskarl. 


C.OOO  lbs.  per  sq.  ft.  ni  the  North  .Atlantic 
Ocean.  Observations  made  in  the  mid-Atlantic 
during  a  severe  storm  showed  the  average 
height  of  the  waves  to  be  20  ft.,  the  length 
from  400  to  550  ft.,  and  that  they  moved 
with  a  velocity  of  from  30  to  35  miles  per 
hour,  while  the  highest  waves  noticed  were 
estimated  as  43  ft.  in  height. 

Similar  experiments  conducted  upon  one  of 
the  Great  Lakes  showed  a  maximum  force  of 
1,000  lbs.  per  sq.  ft.  During  a  severe  gale 
it  was  observed  that  the  waves  were  from  275 
to  325  ft.  in  length,  and  attained  a  height  of 
from  14  to  18  ft.  above  the  normal  surface 
of  the  lake,  with  a  velocity  of  from  30  to 
40  miles  per  hour. 

Experience     upon     the     ordinary     .\merican 


lor  repairs;  and  that  a  time  must  cjme  when 
repairs  of  any  kind  would  cease  to  be  neces- 
sary.- 

The  earlier  types  of  breakwaters  on  the 
Great  Lakes,  during  the  time  of  cheap  lumber, 
were  constructed  of  timber  cribs  from  30 
to  3.j  ft.  square,  divided  into  compartments  by 
transverse  and  longitudinal  walls,  and  then 
filled  with  stone  and  sunk  side  by  side  along 
the  line  of  the  proposed  breakwater.  The 
superstructures  were  of  timber,  and  were  con- 
tinuous generally  throughout  the  entire  length 
of  the-  breakwater,  extending  from  one  crib 
to  another. 

In  the  earlier  forms  the  superstructure  was 
carried  up  to  a  height  of  from  7  to  8  ft. 
aliove    the    lake   level    and    then    decked    over. 


«i)       Capping  Stones  biTonseaih 
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water  construction  on  the  Great  Lakesto 
build  them  with  more  gentle  slopes  onie 
lake  faces  and  to  give  the  superstructm  a 
gentle  slope  also.  This  modified  form  i 
proven  itself  to  be  very  satisfactory,  and  e 
.extensive  refle.x  wave  action  so  noticcablm 
the  vertical  form  is  hardly  perceptible  in  e 
newer  type. 

In  this  article  reference  has  been  madu 
the  five  principal  breakwaters  on  the  sea  «:, 
and  six  breakwaters  on  the  Great  Lakes.s 
follow'S : 

SEA   C0.'\ST   BREAKW-'VTERS. 

The  Delaware  Breakwater  has  been  the  \- 
totype    for    all    our    random    stone   sea 
breakwaters,    and    while    its    details   hav 
been   exactly   repeated,   the   experience  gai 
upon  that  work  has  been  utilized  both  in  ■ 
sign    and    construction    in    most   of  the  ■" 
localities. 

\\'hile   this    is   not   exposed    to   such  - 
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r    1 
Fig.  7 — Sorted   Rubble   Mound   Breakwater  at  Buffalo,  N.   Y. 


Concrete  Block 

5and 

Fig.   sBsection    of    Detached    Breakwater,    Dunkirk,   New  York. 


breakwaters,  built  of  random  stone  with  flat 
slopes,  has  determined  'hat  the  depth  to  which 
energetic  wave  action  extends  is  from  12  to 
15  ft.  below  the  surface  of  the  water,  and  this 
depth  is  now  generally  assumed  as  the  "Plane 


These  structures  were  frequently  racked  and 
suffered  serious  injury  from  the  force  of  the 
waves,  and  therefore  required  extensive  and 
costly  repairs.  In  order  to  orevent  this  rack- 
ing,  it  has  recently  been   proposed  to   deposit 


storms  as  some  of  the  European  breakwater 
it  is  highly  probable  that  its  slopes,  throus 
the  method  by  which  they  have  been  obtaine 
are  more  nearly  in  equilibrium  with  the  forci 
which   are  impressed   upon   them  than  oblai 
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iny  of  the  newer  American  and  European 

:waters. 

e    fact,  that    the    severest    storms    have 

eded   only   in    removing   or    displacing   a 

stones  on  the  sea  face  of  this  breakwater, 


under  construction.  Its  dimensions  and  cost 
are:  Total  length  when  completed.  1I.322.5 
ft.  Total  area  of  average  cross  section  above 
sea  bottom,  appro.ximatelv  6,777  sq.  ft.  Area 
of  average  cross  section  below  mean  sea  level. 
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Fig.   9 — South    Harbor,   Buffalo,    New  York,  Timber  Crib' Breakwater. 


hat  no  extensive  repairs  have  ever  been 
or  found  necessary  to  the  same,  proves 
r  conclusively  that  it  is  built  in  the  right 
)rtions. 

lotvarc    Brcakivaler. — The     Delaware 

kwater  was  commenced  in  1828  and  com- 

I   in   18t)fi.     Its  principal   dimensions   and 

ire:    Length  2.558  ft.:  length  of  Gap  and 

Breaker,    which    are    connected    with    the 

.   2,709    ft. — making    the    total    length    of 

;tructure  5.267  ft.    .\rea  of  average  cross 

in  above  sea  bottom.  4,067  sq.  ft.     .Area 

erage  cross  section  above  mean  low  water, 

q.  ft.     .\rea  of  average  cross  section  be- 

mean  low  water,  3,520  sq.   ft.     Tons  per 

■     '-n.  ft..  277.69.     Cost  per  average  lin. 

'.     Sole :     The  great  excess  of  ma- 

,  ...^ed  in  the  structure  over  the  enrock- 

at  present  remaming  above  the  bottom 

plained  as  follows :     The  bottom  is  very 

there   are   no   matlressesT^nd   much   of 

laterial  has  sunk  into  the  soft  mud.     The 

It  of  a  cubic  yard  of   solid  stone  is  ap- 

mately   2.24    tons,   and    a   cubic   yard   of 

kment  weighs  about  1.68  tons. 

1  Pedro,  California. — This  breakwater  was 

lenced    November    12.    1898.    and   is    still 

■  construction.     Its   dimensions  and   cost 
Total   length     when    completed,    about 

)  ft.    Total  area  of  average  cross  section 

■  sea  bottom.  6,466  sq.  ft.     Area  of  aver- 
rross  section  above  mean  low  water.  412 


appro.ximately  335  sq.  ft.  Area  of  average 
cross  section  below  mean  sea  level,  approxi- 
mately 6,442  sq.  ft.  Tons  per  average  lin.  ft., 
340.  Estimated  cost  per  average  lin.  ft.,  ^81. 
Point  Judith.  Rhode  Island. — This  break- 
water was  commenced  February  13,  1891,  and 
completed  December  18,  1898.     Its  dimensions 
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Fig.    10 — Extension    of    East    Breakwater, 
Cleveland,  Ohio. 


and  cost  are:  Total  length  of  main  break- 
water, 6,970  ft.  Total  length  of  easterly 
shore  arm,  2,240  ft.  Total  area  of  average 
cross  section  above  sea  bottom,  2,948  sq.  ft. 
.'^rea  of  average  cross  section  above  mean  low 
water,  370  sq.  ft.  Area  of  average  cross  sec- 
tion below  mean  low  water,  2,578  sq.  ft.    Tons 


bottom.  3.474  sq.  ft.  .Area  of  average  cross 
section  above  mean  low  water,  550  sq.  ft.  Area 
of  average  cross  section  below  mean  low  water, 
2,924  sq.  ft.  Tons  ner  average  lin.  ft.,  183.82. 
Cost  per  lin.  ft.,  $217.60. 

Breakwater  as  Recommended  by  Joseph  F. 
Hasskarl. — Total  area  of  average  cross  sec- 
tion above  sea  bottom,  4,486  sq.  ft.  Area  of 
average  cross  section  above  mean  low  water, 
61ti  sq.  ft.  .Area  of  average  cross  section  be- 
low mean  low  water,  3,870  sq.  ft.  Appro.ximate 
weight  per  lin.  ft.,  226  tons. 

GREAT   U\KE   BREAKW.MERS. 

lUiffiih).  Xetc  i'ork. — This  breakwater  was 
conmicnced  May  19,  1897,  and  completed  De- 
cember 15,  1902.  Total  length,  7,250  ft.  Total 
area  of  average  cross  section  above  lake  bot- 
tom, 3,236.5  sq.  ft.  Area  of  average  cross  sec- 
tion above  mean  lake  level,  312.5  sq.  ft.  .Area 
of  average  cross  section  below  mean  lake  level, 
2,924  sq.  ft.  Tons  per  average  lin.  ft.,  181.60. 
Cost  per  average  lin.  ft.,  $125.26. 

Dunkirk,  New  York. — This  breakwater  was 
commenced  .August,  1897,  and  completed 
August,  1898.  Total  length,  310  ft.  Total 
area  of  average  cross  section  above  lake  bot- 
tom, 535.2  sq.  ft.  .Area  of  average  cross  sec- 
tion above  mean  lake  level,  175.2  sq.  ft.  .\rea 
of  average  cross  section  below  mean  lake  level, 
360  sq.  ft.  Tons  per  average  lin.  ft.,  28.557. 
Cost  per  average  lin.  ft.,  $65.12. 

Buffalo.  Xezv  i'ork. — Original  breakwater 
built  October  7.  1898— October  27,  1900.  New 
superstructure  work  commenced  June  18,  1901, 
completed  May  18,  1902.  Total  length,  1,800  ft. 
Total  area  of  average  cross  section  above  lake 
bottom,  2,417.68  sq.  ft.  .Area  of  average  cross 
section  above  mean  lake  level,  302.68  sq.  ft. 
Area  of  average  cross  section  below  mean  lake 
level,  2,115  sq.  ft.  Tons  per  average  linear 
foot  above  lake  bottom,  105.34.  Cost  per  aver- 
age linear  foot  above  lake  bottom,  $242.53. 
Total  tons  per  average  linear  foot,  including 
gravel  fill  in  trench,  2m8.84.  Cost  per  average 
linear  foot,  including  trench  and  gravel  fill, 
$278.89. 

Cleveland.  Ohio  (Eastern  Extension). — This 
breakwater  was  commenced  May  4,  190:S.  and 
is  still  under  construction.  Total  length  when 
completed,  15,600  ft.  Total  area  of  average 
cross  section'  above  lake  bottom,  3,246.5  sq.  ft. 
Area  of  average  cross  section  above  mean  lake 
level.  169.6  sq.  ft.  .Area  of  average  cross  sec- 
tion below  mean  lake  level,  3.076.9  sq.  ft.  Tons 
per  average  linear  foot,  approximately  164. 
Cost  per  average  linear  foot,  appro.ximately 
$175. 

.Milwaukee,  Wisconsin. — This  breakwater 
was  commenced  June  14,  1909,  and  completed 
about  September,  1910.  Total  length  of  caisson 
construction,  577  ft.  Total  area  of  average 
cross  section  above  lake  bottom,  531  sq.  ft.. 
Area  of  average  cross  section  above  mean  lake 
level,  43  sq.  ft.  Area  of  average  cross  section 
below  mean  lake  level,  488  sq.  ft.  No  data 
for  weight  per  linear  foot  obtainable.  Cost 
per  average  linear  foot,  $117.94.  Note:  Stone 
for  riprapping  caissons,  except  about  800  tons 
of   large   stone   placed   on   lake   side,   was  ob- 
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ig.  11 — Reinforced  Concrete  Caisson. 
South    Pier,   Milwaukee,   Wis. 
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Fig.   12 — West  Pier,  Oswego,  New  York,  Timber  Crib    Breakwater. 


-Area   of  average  cross   section  below 

low  water,  6,054  sq.  ft.    Tons  per  aver- 

flin.  ft..  344.31.     Cost  per  average  lin.  ft., 

['on,    Panama.     West    Breakwater.— -This 
S-Twater  was  commenced  in  1910  and  is  still 


per  average  lin.  ft.,  161.72.     Cost  per  average 
lin.  ft.,  $206.70. 

National  Harbor  of  Refuge,  Delaware  Bay. 
— This  breakwater  was  commenced  in  1897 
and  completed  in  1901.  Total  length.  8.040  ft. 
Total  area  of  average  cross  section  above  sea 


tained  from  the  razing  of  an  old  pier  and  is 
not  included  in  above  estimate  of  cost. 

Oswego,  New  York. — This  breakwater  was 
commenced  in  1831 ;  nearly  completed,  and 
abandoned  in  1838.  Work  commenced  on 
superstructure  in  1832  and  completed  in  18.3-3. 
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Total  length,  1,130  ft.  Total  area  of  average 
cross  section  above  lake  bottom,  2,328.5  sq.  ft. 
Area  of  average  cross  section  above  mean  lake 
level,  312  sq.  ft.  Area  of  average  cross  sec- 
tion below  mean  lake  level,  2.016.5  sq.  ft. 
Tons  per  average  lin.  ft.,  120.13.  Cost  per 
average  lin.  ft.,  |(i9.18. 

A  careful  study  of  the  Delaware  Break- 
water, and  of  the  larger  and  more  important 
breakwaters  in  this  coinitry  and  abroad,  has 
lead  the  writer  to  believe  that,  for  the  Ameri- 
can sea  coast,  a  random  stone  breakwater 
with  slopes  of  the  several  parts  of  the  sea 
and  harbor  faces,  as  follows,  would  be  the 
most  economical  and  permanent  in  its  construc- 
tion, viz : 


Width  on  top  of  superstructure — 20  ft.  Top 
of  superstructure  above  high  water — 10  ft.  Sea 
face,  below  the  depth  of  15  ft. — 1  on  2.  Sea 
face  from  15  ft.  depth  to  low  water — 1  on  3. 
Sea  face  from  low  water  to  top  of  super- 
structure— 1  on  2.  Harbor  face,  from  bottom 
to  low  water — 1  on  1.5.  Harbor  face,  from 
low  water  to  top  of  superstructure^l  on  1. 

The  top  and  the  sides,  down  to  the  plane 
of  15  ft.  below  low  water,  should  be  faced 
with  large  blocks  of  stone,  systematically  laid, 
so  as  to  give  a  comparatixely  smooth  surface 
to  the  upper  part  of  the  breakwater,  thus 
offering  enough  resistance  to  the  waves  to 
effectively  break  their  force  and  allow  them 
to   spend   their   remaining   energy   by   running 


up  the  face  of  the  structure— and  if  tli 


ater 


e-\ceptionally  high,   spill   over   the  breal 
into   the   harbor.      (See   Figure  6.) 

The  ma-ximum  economy  in  randomLn 
breakwater  construction  is  realized  wh  tv 
slooes  and  consequent  cross  section  arfen  l 
as  to  place  the  work  in  simple  stable  tfjik 
rium  with  the  forces  it  is  to  resist,  a  th" 
writer  believes  that  if  a  breakwater  werUn 
structed  in  accordance  with  the  abovLo 
gested  plan,  proportions,  slopes,  etc.,  it  hM 
prove  most  satisfactory  in  every  respecthe™ 
would  be  no  damaging  back  wash  and  tl  the 
severest  storms  could  not  cause  any  i)„. 
ciable  injury  to  such  a  structure.  \ 


EARTH       AND       ROCK       SECTIO> 


Methods    of    Constructing    the    Sand 

Patch  Tunnel  of  the  Baltimore 

and     Ohio     Railroad,     with 

Records  of  Progress. 

The  Sand  Patch  Tunnel,  which  has  been 
under  construction  since  May,  1911,  will  be 
completed  and  turned  over  to  the  operating 
department  of  the  Baltimore  and  Ohio  Rail- 
road in  November  of  this  year.  This  is  a 
second  bore  through  the  summit  of  the  Aile- 


.\t  the  east  portal,  a  small  approach  cut, 
amounting  to  75,000  cu.  yds.,  was  required. 
For  the  western  or  uphill  portal,  a  cut  3,000 
ft.  long  is  being  excavated  in  rock,  to  a  ma.xi- 
mum  depth  of  90  ft.  from  the  surface.  The 
finished  road  bed  will  be  40  ft.  wide.  The 
slope  of  the  wall  next  the  hill  is  Vs  to  1,  while 
that  on  the  other  side  of  the  old  cut,  of  which 
the  new  one  is  partly  a  widening,  is  IM-  to  1. 

On  the  high  side  a  level  bench  has  been  left 
on  the  surface  of  the  rock,  and  the  earth 
above   is   sloped  away   from  this  at  1%   to   1. 


Fig.  1 — View  of  Work  in  Approach  Cut,  Sand    Patch  Tunnel.  Baltimore  and  Ohio   Railroad. 


ghany  Mountains,  built  to  relieve  congestion 
at  this  point  and  to  reduce  the  engine  service. 
An  article  describing  the  construction  work 
and  giving  the  progress  records  of  the  work 
in  the  tunnel  is  printed  in  Mine  and  Quarry, 
from   which  this   article   is   abstracted. 

The  old  tunnel  and  the  new  one  are  nearly 
parallel.  The  old  tunnel  was  built  in  1871, 
has  a  single  track,  and  is  4,777  ft.  long.  It 
required  seventeen  years  for  its  construction, 
although  there  were  interruptions  amounting 
to  more  than  nine  years.  It  was  driven  by 
the  top  heading  method  and  the  maximum 
month's  advance  was  43  ft.  This  tunnel  is 
on  a  1  per  cent  grade,  the  summit  point  being 
700  ft.  east  of  its  west  portal.  The  approach 
grades  are  1.5  per  cent  on  the  east  and  1  per 
cent  on  the  west.  There  are  now  three  tracks 
leading  up  to  the  tunnel  from  each  side,  one 
of  them  being  used  for  down  traffic  and  the 
other  two  for  fast  and  slow  trains,  up  the 
grade. 

The  Nezf  Tunnel. — The  new  tunnel,  located 
beside  the  old  one  and  300  ft.  to  the  north, 
is  4,000  ft.  long,  the  west  portal  being  about 
SOO  ft.  east  of  that  of  the  first  tunnel.  The 
east  portals  are  on  a  line  with  each  other 
and  about  900  ft.  apart.  The  grade  through 
the  new  tunnel  is  one-half  of  one  per  cent, 
with  a  summit  15  ft.  lower  than  that  of  the 
old  one.  some  2,500  ft.  west  of  the  new  west 
portal. 


\  concrete  drain  will  be  laid  along  this  bench 
to  cut  oft'  water  tending  to  enter  the  cut.  A 
plan  is  also  being  considered  to  intercept  all 
drainage  above  the  elevation  of  a  near-by 
saddle  in  the  ridge  by  building  a  contour  drain 
high  up  above  the  cut  and  running  it  over 
the  saddle.  This  work  will  be  done  this  sum- 
mer. 

Excavating  Rock. — The  new  cut  has  been 
made  independently,  so  as  not  to  interrupt 
traffic  in  the  old  narrow  single-track  approach. 
The  drilling  in  the  cut  as  well  as  in  the  tun- 
nel has  been  done  ^^^  an  equipment  of  about 
50  Sullivan  UF-l^^^-in.  tappet  valve  rock 
drills,  mounted  on^Hpds  or  mining  columns, 
as  reqiured.  The  rock  formation  is  chiefly  a 
stratified  red  sandstone,  the  beds  dipping  at 
about  90°  with  the  line  of  the  tunnel  and  cut. 
The  rock  is  broken,  with  vertical  seams,  and 
varies  in  hardness.  Some  deep  hole  work  has 
also  been  done  with  well  drills. 

The  broken  rock  is  loaded  uy  four  steam 
shovels,  two  70-ton  Bucyrus,  one  GO  and  one 
4(i-ton  Marion  shovels,  into  4-cu.  yd.  dump 
cars,   which   are  hauled  by  dinky  locomotives. 

The  engineers  were  anxious  to  make  the 
wall  next  the  hill  as  steep  as  would  be  con- 
sistent with  safety,  in  order  to  reduce  to 
the  minimum  the  amount  of  excavation  re- 
quired. To  accomplish  this  purpose,  it  was  de- 
sirable to  disturb  the  rock  wall  as  little  as 
possible,    particularly   in    view   of    the    broken 


nature   of   the    formation.     To  carry  ouihji 
idea,  a  Sullivan  heavy  duty  direct  acting  an- 
neler,  operated  by  steam  from  its  own  \]f 
and  two   Sullivan  quarry  bars  have  beci 
ployed.      The    rock   is    drilled   and   blast 
within  Li  ft.  of  the  engineer's   wall  linch 
the  linal  wall  cut  is  made  with  the  char, 
and  quarry  bars  in  8-ft.  lifts.     The  rockut 
side  the  cut  is  then  removed  with  light  pcHer 
charges,  so  that  the  wall  itself  is  not  exf.tij 
to  the  jar  of  blasting. 

Two  'iVi-'m.  drills  were  mounted  on  a  qi  n 
bar  and   put   in   about  200   ft.  of  10-ft. 
in    10   hours.      The   holes   were  spaced  '._• 
apart.     This  apparatus   required    four  atiii- 
ants,  i.  e.,  a  runner  and  a  helper  for  each  U 

These  methods  have  given  good  resultsiJ 
have  saved  a  large  amount  of  heavy  exca- 
tion.  A  slide,  totaling  some  80,000  yds.,c- 
curred  on  this  approach  during  Alarch,  butill 
not  delay  the  completion  of  the  tunnel  toiy 
extent.  It  took  place  on  the  south  sid,e,  'd 
had  no  effect  on  the  channeler  and  quarrj-- 
work.  The  total  excavation  in  the  cut  wi 
about  480,000  cu.  yds. 

In  parts  of  the  work  near  the  old  tunnel  : 
near   the   sides   of   the   old   approach  cut,  e 
plan  of  excavation  has  been  such  as  to  reet 
as  much  as  possible  the  shock  of  blastinjn 
the  direction  of   the   tunnel  and  the  cut,  d 
to   eliminate   any   danger    from    falls  of  i< 
within  the  tunnel  or  the  cut.     To  accomp; 
the  latter  purpose  a  blasting  inspector  i  = 
tioned  in  a  small  building  above  the  ne« 
nel   portal,   and   is  in   communication  by  i 
phone   with  the   signal  operator  in  the  tO'' 
at  the  Sand  Patch  stacion.     Before  each  b; 
the  foreman  asks  permission  of  the  inspec 
who   communicates  with  the  tower  ma?i,  : 
if    no    train   is    due,    has   the   operating  tr 
turned  over  to  him  by  the  tower  man.    1 
track   then   remains   in  the   inspector's  cha 
until  he  again  notifies,  the  tower  man  that 
way  is  clear. 

Tunnel  Excavation.-^To  carry  on  the  t.ii; 
excavation   as  rapidly  as  possible,  two  sha 
were    sunk:      No.    1,    235    ft.    deep,    1,300 
from  the  east  portal,  and  No.  2,  135  ft.  de 
2,000  ft.  west  of  No.  1,  and  700  ft.  east  of  t 
west    portal.      This   gave   five   headings  tu 
driven  simultaneously,  including  the  east 
tal.     The   heavy   overburden   at   the  wes; 
proach  prevented  opening  the  west  portal  u" 
the  cut  w'as  made. 

The  tunnel  is  31  ft.  wide  in  the  clear,  pr 
viding  room  for  two  tracks,  14  ft.  betwf' 
centers.  A  semicircular  arch  springs  fro 
vertical  side  walls,  at  a  point  11  ft.  above  su 
grade.  The  wall  plates  are  15  ft.  long  ai 
16  ft.  above  subgrade. 

All  headings  were  carried  9  by  16  ft.  in  iu 
Those  from  the  east  portal  and  from  sha 
No.  1  were  top  headings,  and  the  two  fwi 
shaft  No.  2  were  begun  as  bottom  heading 
because  the  condition  of  the  rock  in  the  1 
calitv  seemed  to  give  promise  of  faster  pros 
ress'by  this  method.  One  of  these  heading 
however,  was  later  inclined  upward  and  turne 
into  a  top  heading. 

The  two  shafts  were  completed  about  .'Wgi'- 
1,  1911.  and  work  in  all  five  headings  bega 
at  nearlv  the  same  time. 


le  26.  l<n. 
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he  bore  of  the  tunnel  was  completely  holed 
)ugh  during  December,  after  a  progress 
raging  225  ft.  per  week  of  13  lU-hour 
ts,  or  4-5  ft.  per  heading.  A  round  of  22 
!S  from  8  to  10  ft.  deep  was  usually  em- 


Bench  Remozal.—The  17- ft.  bench  is  drilled 
with  tripod  drills  and  the  spoil  is  removed 
with  a  -JO-ton  steam  shovel,  at  a  monthly  rate 
of  oOO  ft.,  and  is  now  about  1,400  ft.  in  from 
the  east  portal.    A  60-ton  shovel  with  a  short 


Fig.  2 — View  of  Channels  Showing   Character  of   Rock. 


ed  in  drilling  -the'  headings.  The  work 
done  with  four  Sullivan  3'/4-in.  drills, 
nted  on  two  double-screw  mining  columns, 
required  about  3V&  hours  per  round.  The 
Dwing  table  shows  the  monthly  perform- 
:  for  each  of  the  live  headings. 
;ew  saxd  patch  tunnel.  1911-1912. 

Table   Showing  Heading   Progress, 
headings  are  numbered   from  east  to  west. 
>ading  No.  1 — 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

of  shifts 

24 

.16 

01 

13 

age   (total)..    .. 

115 

268 

218 

99 

age  per  shift   . . 

4.8 

4.8 

3.8 

7.6 

jading  No.  2 — 

of   shifts 

36 

56 

57 

13 

age  (total)..   .. 

76 

224 

220 

SO 

age  per  shift  . . 

2.1 

4.U 

3.9 

6.1 

jading  No.  3 — 

of  shifts 

36 

■SB 

57 

56 

'>9 

age  (total). .    . . 

69 

223 

245 

296 

146 

age  per  shift  . . 

1.9 

4.0 

4.3 

5.3 

6.'! 

;ading  No.  4 — 

of  shifts 36 

as 

56 

0( 

56 

2-1 

age  (total)..  59 

90 

220 

215 

278 

147 

age  per  shift     1.6 

2.4 

3.9 

3.S 

5.0 

6.7 

•ading  Xo.  5 — 

of   shifts 37 

3S 

56 

.57 

2.i 

age  (totall. .   64 

78 

191 

220 

141 

1  age  per  shift    1.7 

2.1 

3.4 

3.9 

5.8 

|ie  high  record  for  a  single  month's  work 
;  ny  one  heading  was  296  ft.,  made  in  the 

:  heading  from  shaft  No.  1  during  No- 
:ber.  This  gave  an  average  of  .5.3  ft.  per 
1:.  The  headings  all  met,  with  respect  to 
r  and  grade,  in  a  most  satisfactory  manner, 
removing  the  bench,  in  trimming  up  the 
'5  and  roof  of  the  tunnel,  and  in  block  holing 
"■  wall  trimming  in  the  approach  cuts,  light 
i;van  drills  on  tripods  and  a  number  of 
L.van  hand  feed  air  hammer  drills  and  stop- 
1  drills  have  accomplished  a  considerable 
iig  in  time  and  labor,  as  compared  with 
i\   work. 

inhering. — At  first  the  rock  was  firm  and 
:ng,  and  little  timbering  was  needed.  As 
I  ivork  advanced,  however,  the  roof  became 
•  <er  and  it  has  been  necessary  to  timber 
1  whole  tunnel,  on  .5-ft.  centers,  except  for 
i;t  distances  at  each  portal,  and  near  the 
<i  shafts,  where  the  centers  are  2  or  3  ft. 
)t.  The  tunnel  has  proved  to  be  very  dry, 
loite  of  the  fact  that  the  old  tunnel  is 
li'  wet.  This  is  attributed  to  the  fact  that 
ipld  tunnel  is  above  the  new  one  and  the 
Inflation  of  the  strata  is  such  that  the  old 
t  el  serves  to  cut  off  the  water  and  drain 
1  new  one.  The  beds  are  inclined  at  from 
)Id  20°  with  the  horizontal,  at  right  angles 
>  le  tunnel  line. 


boom  replaced  the  40-ton  shovel  on  May  2(5, 
and  even  more  rapid  progress  is  being  gained 
from  this.  .A.  second  dO-ton  shovel  will  start 
on  the  bench  from  the  west  portal  on  July  15. 
The  wioening  out  and  timbering  of  tne  tunnel 
will  be  completed  in  the  latter  part  of  this 
month. 

titling. — The  lining  was  begun  about  June 
10.  This  lining  which  is  all  of  concrete,  with 
the  e.xception  of  a  single  ring  of  brick,  start- 
ing at  the  2o°-point,  is  being  placed  by  means 
of  collapsible  steel  forms  at  the  rate  of  20  ft. 
per  shift. 

Power  Plant. — Air  for  the  drills  and  shovels 
is  furnished  by  two  straight  line,  two  stage, 
steam  driven  compressors  of  about  l.GOO  cu. 
ft.  capacity  each,  at  140  r.  p.  m.,  operated  by 
six  100-h.p.  boilers.  The  power  house  is  near 
the  west  portal.  Two  6-in.  air  lines  run  over 
the  mountain  to  serve  the  two  shafts,  and 
from  shaft  \o.  1  to  the  east  portal  there  is 
one  6-in.  main. 

Electric  power  for  lighting  the  tunnel  is 
supplied  by  a  40-kw.,  500-volt  generator  driven 
by  an  automatic  engine.  A  machine  shop  ad- 
joining the  power  house  is  equipped  with  a 
steam  hammer,  lathes  and  other  machinery. 

The  c(^struction  of  the  Sand  Patch  Tunnel 
is  under  the  direction  of  Mr.  F.  L.  Stuart, 
chief  engineer  of  the  Baltimore  and  Ohio  Rail- 
road •  Mr.  Paul  Didicr.  principal  assistant  en- 
gineer. Mr.  A.  D.  P.  Janncy  is  resident  engi- 
neer, in  charge  of  construction.  The  work  is 
being  done  under  contract  by  the  H.  S.  Ker- 
baugh    Company   of    New   York. 


of  (|uicksand,  and  there  was  a  surcharged  load 
at  the  sides. 

The  engineers  of  the  Lake  Shore  R.  R. 
decided  on  steel  sheet  piling.  This  work  re- 
quired 60  ft.  penetration.  Five  bars  of 
12%-in.  X  %-in.  Lackawanna  steel  sheet  piling, 
weighing  40  lbs.  per  sq.  ft.  and  50  ft.  long 
were  ordered  for  this  test.  These  bars  were 
driven  by  a  Xo.  1  Vulcan  hammer,  weighing 
I0.1.")(i  lbs.,  total  striking  nart  .").nOO  lbs.  with 
:i  42-in.  stroke.  In  general  the  record  was  as 
follows : 

.No.   1  Pile  (e.\perlmenting.  etc.    Accurate  record 
not  taken). 

Blows. 

N'o.  2  Pile  20  mln.  actual  driving  time 1,13'j 

.\"o.  3  Pile  23V.  min.  actual  drivlnK  time 1.572 

.N"o.  4   Pile  35  mln.  actual  driving  time 2,284 

.\o.  .■>  Pile  'M'i   mln.  actual  driving  lime. ...  1.283 

No.  5  pile  was  followen  down  to  10  ft.  below 
the  surface  of  the  ground  in  18%  minutes, 
with  1,153  blows.  .-Xll  five  bars  were  driven 
to  the  surface  of  the  ground,  making  a  pene- 
tration of  50  ft. 

Temperature  of  Concrete  During  Setting. 

—  In  a  paper  l)cfiire  the  Iowa  Engineering 
Society,  Mr.  W.  D.  Maxwell  gives  the  fol- 
lowing account  of  tests  made  during  the 
Des  Moines  River  concrete  bridge  work  to 
determine  the  temperature  of  concrete  dur- 
ing setting.  A  large  number  of  readings 
were  taken  in  pipes  set  in  the  piers  and 
abutments.  Readings  were  made  from  S  to 
10  ft.  below  the  top  of  the  concrete  and  i'A 
to  6  ft.  back  from  the  face.  The  concrete 
was  a  1:3:6  mixture,  Hawkeye  cement.  A 
summary  of  the  observations  shows  that 
the  temperature  increases  15°  to  20°  F.  with- 
in the  mass  during  setting,  and  that  the 
ma.ximum  temperature  is  attained  in  7  to  10 
days,  after  which  the  temperature  falls  at  a 
rate  depending  on  the  outside  air.  In  pier 
No.  1,  temperature  increased  from  45  to  64° 
in  seven  days,  outside  temperature  ranging 


Test  of    Driving    Steel    Sheet    Piling, 

Cleveland,  Ohio. 

One  place  on  the  short  line  of  the  L.  S.  & 
M.  S.  R.  R.  around  Cleveland,  Ohio,  required 
tunneling  under  the  grounds  of  a  manufactur- 
ing plant.  The  tunnel  v.as  to  have  two  stand- 
ard grade  tracks  at  an  elevation  of  about  50 
ft.  below  yard  level  of  this  plant.  The  wash 
test  borings  taken  at  this  point  showed : 


Below 
grade. 
^el    to      5  ft.... Slag  and   cinders. 


Yard  l«ae 

5  ft.  helow  to  20  ft Yellow  clay  and  gravel 

20  ft.  below  to  30  ft Fine  gravel. 

30  ft.  below  to  40  ft Coarse  gravel. 

40  ft.  below  to  50   ft Fine  sand. 

50  ft.  below  to  55  ft.... Coarse  sand  and  gravel. 

55    ft.  down Hard  pan   (blue  clay). 

The  fine  sand.  40  to  .50  ft.,  was  in  the  nature 


Fig.  3 — View  of  Drills  on  Quarry  Bar  Drilling 
Holes    Nine    Inches    Apart    on     Line     of     Ap- 
proach   Cut. 

from  27  to  44°.  In  pier  No.  2,  temperature 
increased  from  43  to  58°  in  seven  days,  out- 
side temperature  ranging  from  6  to  33°.  In 
west  abutment,  temperature  increased  from 
66  to  86°  in  ten  days,  outside  temperature 
ranging  from  65  to  95°.  In  east  abutment, 
temperature  increased  from  70  to  90°  in  ten 
days,  outside  temperature  ranging  from  65 
to  95°. 


The  concrete  work  in  the  Spillway  of  Gafun 
Dam  is  about  89  per  cent  completed.  199,101 
cu.  yds.,  out  of  a  total  of  225,000,  having  been 
placed  at  the  close  of  work  on  June  1. 
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highway  Construction  in  the  State  of 
Washington  by  Convict  Labor. 

•uritiibutrtl    by    Frank    A.     Kitticcigt;,    Engineer 
in   ChargH. 

!n  January.  1910,  the  State  Highway  Com- 
•ner  of  Washington,  Mr.  Henry  L. 
'  y,    established   a   convict   camp   at   Lyle, 

■        ',  .      !''■■!  '  :  ,_  the  heavie-it 


Fig.    1 — Convict   Camp   and    Stockade. 

ection  of  State  Road  No.  S.  This  particnlar 
iece  of  road  was  selected  because  of  its  un- 
sually  favorable  location,  both  with  respect 
3  its  climatic  conditions  and  the  n.iture  of 
;ie  material  to  be  handled. 
Lying  just  east  of  the  Cascade  Divide  and 
t  an  elevation  of  about  200  ft.  above  sea 
;vel,  we  are  neither  subjected  to  the  cold 
nd  snows  of  Eastern  Washington,  nor  the 
■inter  rains  of  the  coast,  and  being  on  the 
anks  of  the  Columbia  River,  we  receive  the 
enefits  arising  from  the  low  elevation  and 
le  temporizing  winds  of  the  Pacific  Ocean 
Trough  the  Cascade  gap.  As  proof  of  the 
nusual  clitnate  I  might  state  that  we  lost 
;ss  than  two  days  per  month  on  account  of 
ad    weather,    in    spite    of    the    fact    that    the 


each  time.  The  January  freezes  bothered 
some  on  account  of  the  excavation  being  earth, 
but  there  was  practically  no  delay  after  the 
loose  and  solid  rock  was  encountered. 

Most  of  the  rock  of  this  region  consist.s 
of  lava  in  columnar  structure  and  at  Lyle 
the  clifif  rises  abruptly  from  the  river's  edge 
to  an  elevation  of  about  LoOO  ft.  in  rude, 
uneven  steps.  The  Spokane,  Portland  &  Seat- 
ale  Ry.  was  built,  at  tremendous  expense,  at 
the  foot  of  this  cliff.  .At  an  elevation  of 
appro.ximately  125  ft.  above  and  a  distance 
back  of  from  -50  to  100  ft.  from  the  railroad 
track  there  was  a  step  in  the  clifif  which  could 
hardly  be  called  a  bench  and  upon  this  the 
State  Road  was  built.  On  the  lower  side 
it  dropped  vertically  to  the  track  level,  while 
on  the  upper  side  the  lava  cliffs  towered  pillar 
on  pillar  with  only  occasional  flattenings  of  the 
vei'y  precipitous  slope. 

This  bench  was  crossed  by  so  many  gulches 
and  hogbacks  and  was  ifself  so  steep  and  nar- 
row that  the  work  was  necessarily  very  heavy 
and  required  a  great  amount  of  labor  and 
material  to  complete  a  short  distance. 

The  location  of  the  convict  camp  was  well 
chosen  both  from  the  standpoint  of  minimum 
of  lost  time  on  account  of  winter  weather 
and  from  the  more  important  standpoint  of 
concentration  of  convicts  on  heavy  work,  thus 
reducing  the  expensive  guard  force  and  en- 
abling the  state  to  put  up  a  permanent  stockade 
and  camp  without  the  constant  expense  of 
moving  as  work  progressed. 

PERSON.'\L   RESULTS   OF   CONVICT   L.\BOR. 

The  convicts  detailed  on  road  work  arc  in 
most  cases  those  who  are  serving  an  inde- 
terminate sentence,  i.  e.,  are  sentenced  for  a 
term  of  from  1  to  14  years,  or  2  to  20,  etc., 
as  the  case  may  be.  The  most  common  sen- 
tences are  1  to  14  and  2  to  14  years.  These 
men  are  not  usually  sent  to  the  camps  until 
after  they  have  served  their  minimum.  .\t 
the  camp  thej'  are  placed  under  the  superin- 
tendent, who  has  the  entire  handling  of  the 
prisoners  and  is  responsible  for  their  safe 
keeping,  conduct  and  labor. 

Coming  from  the  four  corners  of  the  earth 
and  from  all  grades  of  society  and  of  all 
occupations,  these  men,  who  have  fallen  irto 
or  adopted  crime,  are  thrown  together  in  the 
camp.  They,  as  a  body,  offer  a  heterogeneous 
mass  of  brains,  energy  and  ability  hard  to 
believe  and  harder  to  handle.  It  is  for  the 
superintendent  to  harmonize  all  of  these  dif- 
ferent natures  and  bring  them  to  act  as  an 
efficient  unit  in  the  performance  of  their 
routine  work.  To  keep  the  gambler  and  the 
doctor,  the  hold-up  man  and  the  clerk  work- 
ing side  by  side  with  speed  and  efficiency 
was  certainly  i:o  small  job  and  required  un- 
limited patience,  tact  and  executive  ability  on 
the   part  of  the   superintendent. 


be  employed.  This  was  seldom  nec^p 
and  often  men  who  had  been  a  constant  fW„ 
of  trouble  and  annoyance  at  the  prisontm- 
among  our  very  best  workers.  Where  utlnii 
interest  and  capability  was  shown,  thesaiet, 
were  given  the  more  responsible  jobs,h^|, 
as  handling  the  powder,  or  laying  the  ma'ifn. 
Most  of  these  men  took  as  much 
doing  their  jobs   in   a  workmanlike 


Pniin 
maiinl  j. 


"Im 


Fig.   Z — Beginning   of   Heavy   Work,  Sta.  3 
(Before). 

any  free  laborers  I  have  noticed.    Of  ;' 
of   men    our   "powder   monkey"    dcM 
usual  credit,  for  from  the  time  the  tam,j  » 
opened    until    he    was    pardoned    in    May  h 
interest    never    flagged,    and    his    jud;4menl 
placing  the  shots  was  of  great  assistance.    H 
railrond  experience  had  made  him  thorough 
familiar  with  powder ;  in  fact,  he  was  sent  i 
prison  for  taking  the  n-itro-glycerine  from  d; 
namite  to  make  a  bomb  with  which  to  destrr 
a  personal  enemy.     In  another  case  a  man  ivlr 
had    been    sent    up    for    bank    robbery   prove 
to   be  one   of  our  best  and   most  trustwortb 
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Fig.   2^Portion   of   State    Road    No.   8,   ShoM.ing  Series  of  100-ft.  Curves. 


■inter  of  1909-10  was  very  severe  through 
lost  of  the  state.  The  record  for  the  winter 
f  1910-11  was  even  better.  During  the  first 
.'inter  the  deepest  snow  fall  was  about  1  ft. 
nd,  although  we  had  a  number  of  such  snows, 
ley    stayed    mi    the    gri'iind    only   a    few    <\\yi 


llie  road  camp  is  not  looked  upon  as  a 
place  for  extreme  discipline,  and  if  any  should 
be  necessary  it  is  evidence  enough  that  those 
cases  should  not  be  given  their  release  in  so 
short  a  time  and  are  accordingly  sent  back 
to   the  penitentiary,   where   proper   means   can 


rock  men.  Of  course,  many  of  the  men  couW 
not  change  their  habits  nor  get  rid  of  thf 
prison  idea  that  the  law  seeks  to  revenge  itself 
upon  them  instead  of  desiring  only  to  inter- 
cept their  downward  course  by  encouragement, 
common-sense  handling  and  training  in  an  oc- 
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ion  which  could  be  used  as  a  means  of 

rt  in  after  years. 
TJ)se    men    who    behaved    themselves,    did 
lO  and  efficient  work  and  otherwise  proved 
e/ elves  to  be  capable  of  self   support  and 


I — Entrance  to    Heavy   Work,   Sta.   397 

(After). 


ing   of   freedom    were   pardoned    within 

ear  from  the  date  service  began  on  the 

If  any  proved  to  be  agitators,  mutinous 

:y  thev  were,  after  having  been  warned 

iven  time  to  show  proof  of  good  inten- 

sent  back  to  the  penitentiary  with  their 

time   taken   from   them,  which   means  a 

f  year-;  in  most  cases  ("good  time"  being 

me  taken   from   the  total  length  of  sen- 

on  account  of  good  conduct). 

labor  is  as  hard  as  ordinary  pick  and 

work,  but  is  harder  than  any  work  they 

sed   to   in   the   penitentiary      Here   their 


•  5 — View  of  Concrete  Arch  and   Fill. 

is  out  of  doors,  and  they  are  given  all 
;  most  substantial  food  required.  Their 
s  not  clipped  and  they  are  in  every  way 
;d  and  managed  like  a  gang  of  free 
;rs.  e.scept  that  the  armed  guards  are 
ing  near.     It   has  been   the  effort  of  the 


authorities  lo  treat  the>e  men  as  nearly  as 
possible  like  free  labor  and  to  make  the  road 
work  serve  as  ,i  preliminary  step  to  and  a 
preparation  for  freedom,  so  that  the  men  may 
not  be  thrown,  from  a  life  of  subversive  in- 
activity, moroscness  of  mind  and  improvident 
nature,  caused  by  years  of  servitude  at  indnor 
tasks,  upon  their  own  resources  at  one  stroke. 
By  this  means  the  men  are  built  up  physically 
and  mentally  until  they  are  able  to  go  out 
fitted  with  health,  tr.aniing  and  habits  for 
earning  a  living  with  the  best  of  laborers. 

As  a  rule  the  men  appreciate  the  great  bene- 
fits obtainable  from  being  detailed  on  road 
work  and  do  their  best  to  repay  in  kind  for 
■  the  square  deal  accorded  them  and  to  prove 
that  they  are  deserving  of  freedom  and  capabl. 
of  supporting  themselves  by  honest   labor. 

That  they  are  faithful  and  efficient  w<>rker> 
is  proved  by  the  record  of  costs  and  estimate 
as   sliown   later. 

CONSTRUCTtON. 

The  State  Camp  at  Lyie  opened  wuli  a  total 
of  27  convicts,  inchnling  those  employed  in 
the  kitchen  and  maintenance  of  camp.  This 
force  remained  the  same  until  March,  when 
the  number  was  increased.  Fig.  1  Is  a  view 
of  the  convict  camp  and  stockade.  Fig.  2 
covers  a  portion  of  the  road  and  shows  the 
-eries  of  curves  of  100  ft.  radius,  made  neces- 
sary by  the  topography  of  the  cliff. 

After  completing  the  light  earth  work  in 
January,  e.xcavating  was  begun  between  sta- 
tion 380  and  station  385  in  the  loose  and  solid 
rock.  The  road  in  this  place  turns  through 
an  angle  of  89°,  following  around  a  cliff  on  a 
narrow  ledge  for  a  distance  of  about  -.'.JO  ft. 
The  cliflf  rises  so  abruptly  and  to  such  a  height 
that  it  would  be  very  expensive  to  go  into  it : 
and  on  the  lower  side,  the  ledge  drops  oft 
on  a  % :  1  slope  for  70  ft.  to  the  talus  pile 
running  down  to  the  railroad  track.  The  road 
was  located  and  built  along  this  ledge  so  as 
to  require  the  shooting  out  of  only  70  ft. 
of  heavy  work,  but  necessitated  the  building 
of  200  cu.  yds.  of  dry  wall  on  the  edge  of 
the  cliff.  After  getting  into  the  rock  ledge 
and  finding  the  nature  of  the  material,  we  were 
glad  that  the  location  had  been  placed  as 
much  as  possible  upon  the  fill  supported  by 
wall,  instead  of  trying  to  shoot  out  a  solid 
road  bed  with  ordinary  dump  fill,  for  the  rock 
would  only  not  break  back,  as  we  had  ex- 
pected, but  it  was  almost  impossible  to  do  the 
necessary  drilling  on  account  of  the  pots  con- 
taining disintegrated  rock,  in  the  shape  of 
small  cubes  usually,  which  constantly  feed 
down  as  the  drill  was  turned  in  the  hole. 
Soaking  the  holes  did  very  little  good.  Iti 
some  cases  holes  had  to  be  abandoned  even 
after  loading  had  begun,  on  account  of  foreign 
material  lodging  midway  in  the  holes ;  usually 
with  powder  both  below  and  above. 

The  above  section  being  completed  and 
the  line  nearer  camp  having  been  definitely 
located,  the  crew  was  moved  to  about  station 
395.  The  work  at  this  point,  before  and  after, 
is  shown  by  Figs.  3  and  4,  respectively.  The 
blasting  of  the  ridge  was  accomplished  with 
comparative  ease  because  of  the  formation- 
The  basaltic  pillars  formed  a  natural  line  of 
cleavage  at  the  upper  edge  of  the  road,  or 
rather  the  road  was  so  located  as  to  take 
advantage  of  this  seam.  Two  16-ft.  holes  were 
drilled  toward  the  center,  one  from  each 
side,  in  a  V-shape  and  loaded  with  black  pow- 
der and  three  small  charges  of  40  per  cent 
dynamite  placed  in  the  crevasses  near  the  top 
of  the  o4-ft.  cut.  to  kick  out  and  shatter,  and 
all  were  fired  with  the  battery.  The  shot 
was  a  remarkable  success,  as  shown  by  the 
fact  that  the  upper  part  of  the  pillars  were 
so  shattered  that  no  masses  thrown  were  of 
sufficient  size  to  damage  the  track  of  tic 
Spokane,  Portland  &  Seattle  Railroad,  100  ft. 
below,  and  that  all  the  bottom  of  the  cut 
was  thoroughly  shaken  up  ready  for  mucking 
into  the  fills,  except  for  some  bull-dozing. 

Lying  just  east  there  was  a  loose  rock  slide, 
which  extended  from  an  elevation  90  ft.  above 
the  road  down  through  a  gulch  to  the  rail- 
road level.  The  mouth  of  this  gulch  was 
spanned  by  an  I8-ft.  concrete  arch,  40  ft. 
below  grade.     I'pon  this  arch  7  ft.  of  masonry 


wall  was  built,  bringing  the  wall  up  to  the 
top  of  the  projecting  nose  of  rock  and  the 
remainder  of  the  height  was  built  up  with  dry 
wall  layed  on  a  slope  of  3  horizontal  to  4 
vertical.     Thus  we  have  a  rock  fill  built  awav 


Fig.  6 — Columnar  Formation — Loading  Crev- 
asses. 

from  the  slide  a  sufficient  distance  to  insft'fe 
the  road  being  kept  free  from  sliding  mate- 
rial. Moreover,  by  damming  the  mouth  of 
the  gulch  and  mailing  the  40  ft.  fill  with  the 
sliding  material,  all  danger  of  future  slides 
was  done  away  with.  The  photograph  repro- 
duced in  Fig.  5,  was  taken  horizontally  but 
about  2o  ft.  below  grade.  The  masonry  wail  just 
beyond  has  a  maximum  height  of  32  ft.  and 


Fig,  7 — Finished  Grade  of  Fig.  6 — 18  Ft.  Ma- 
sonry on    Lower   Side:    35   Ft.  Cliff  Ver- 
tical on  Upper  Side. 

is   built   upon  the   rin:   of  a   solid   rock   ledge- 
The    Vi  :  1    slope    of    the    cliff    extends    down 
from  the  ba>^e  of  the  wall  for  40  ft.  more. 
Figures  fi  and  7  show  the  road  east  before 
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and  after  construction  of  the  grade.  In  this 
material  we  found  it  impossible  to  drill  the 
rock  in  the  ordinary  manner.  The  material 
was  so  brittle  that  whenever  the  holes  were 
sprung    they    would    be    rendered    useless    by 


and  maximum  height  38  ft.,  and  the  arch 
span  is  50  ft.  The  photographs  were  taken 
from  the  road  and  from  the  railroad,  respect- 
ively. The  loose  rock  slide  caused  by  the 
wall  is  similar  to  the  one  previously  described. 


this 
iinda- 

cy  in 

tthe 

a  inter- 


Fig.  8— Site   of   140   Ft.   Wall   and    Arch. 


caving  in.  The  rock  was  also  so  full  of  seams 
that  it  was  almost  impossible  to  get  the  holes 
down.  We  therefore  excavated  what  we  called 
snake  holes,  or  small  coyotes,  about  1  ft.  in 
diameter.  This  was  done  by  drilling  holes 
from  8  ins.  to  18  ins.  in  depth  and  loading 
with  a  sufficient  charge  to  blow  out  the  face. 
Thus  we  used  the  seams  to  our  advantage. 
This  process  proved  much  more  economical 
than  trying  to  drill  in  the  ordinary  way.  When 
the  pillars  shown  in  photo  Fig.  (1  were  fired  we 
did  not  have  enough  powder  distributed  ver- 
tically in  the  crevasses,  as  evidenced  by  the  fact 
that  rock  of  3  cu.  yds.  size  were  thrown  down 
onto  the  track.  The  track  was  then  buried 
by  the  smaller  material  sliding  down  over 
the  clifT.  The  fact  that  the  railroad  was  di- 
rectly underneath  added  greatly  to  the  diffi- 
culty and  cost.  The  telegraph  line  was  carried 
along  the  cliffs  above  our  work  in  duplex 
wire.  At  first  we  attempted  to  handle  the 
material  so  as  to  prevent  it  from  going  over 
the  cliff  except  at  those  places  where  the  track 
would  not  be  damaged,  but  it  soon  developed 
that  this  was  impossible.  Light  shooting  did 
not  bring  down  so  much  material  but  it 
usually  rolled  the  rock  over  the  clifT  and  onto 
the  track  in  the  shape  of  huge  boulders,  which 
destroyed  both  rails  and  ties.  The  only  alter- 
native was  to  load  heavy  and  shatter  the  rock 
into  such  sized  pieces  that  a  minimum  dama.ge 
would  result  from  striking  the  rails.  In  many 
places  our  blasting  was  done  almost  entirely 
by  crevasse  shooting. 

At  the  base  of  most  of  these  pillars  we 
encountered  a  very  .  porous,  almost  spongy, 
substance,  greyish  in  color  and  in  places  almost 
rotten.  The  line  of  separation  between  the 
porous  and  the  brittle  lava  was  abrupt ;  there 


except  that  this  one  is  much  wider  and  larger, 
and  extends  continuously  from  the  summit 
of  talus  to  track  without  any  confining  gulch 
to  make  wall  building  simple.  In  this  case 
it  was  necessary  to  excavate  a  footing  on  and 
between  the  outcroppings  of  the  cliff.  The 
longest  space  between  outcroppings  requiring 
the  50-ft.  span  arch,  as  no  solid  foundation 
could  be   found.     The  average  height  of  wall 


coming  from  the  Columbia  River.  t|  i^ 
was  obtained  by  pumping  directly  i|~  |,'' 
Columbia.  Two  men  with  a  hand  piL  i. 
two  mixing  boards  supplied  quite  eas|  *■'" 
ing  the  water  160  ft.  Mortar  used  in  L„f " 
was  a  1 :2  mixture.  The  thickness  fTJl 
at  springing  line  is  4  ft.  and  at  crow U  T. 
the  width  is  10  ft.,  with  a  spandrel  lni,„i 
20  ft.  The  rise  is  6  ft.  in  the  50-..°.°' 
The  rubble  masonry  was  then  built  Uj 
arch  and  other  previously  described 
tion  with  a  4-ft.  base  and  1  in  12  batts 

In  order  to  relieve  any  sliding  tenq, 
the   fill   and   unnecessary  pressure  aga 
.  wall,   the   material   was   benched  off 
vals  of  about  6  ft.  in  elevation  and  goi 
on  each  bench   far  enough  to  obtain  i^tiai 
for  filling  the  space  below.     When  wittl  J  ft 
of  grade  the  width  of  the  masonry  was  Ippjj 
from  a  thickness  of  2  ft.  to  1  ft.  for  |  ],;^ 
foot  of  elevation.     It  is  the  intention  ijuj. 
mount    the    masonry    with    a    reinforce (j,. 
Crete   parapet   wall.      As    a    double  prccfi- 
to    this    wall    tie    rods    were    placed   a  - 
intervals  and  4  ft.  below  the  top  of  tl 
and   anchored    to   concrete   dead   men   i 
of  the  upper  edge  of  the  road  bed.    Tli 
and    all    metal    were    thoroughly    inca, 
moftar. 

Most  of  our  masonry  walls  were  buii 
a  radius  of  100  ft.,  and  the  convex  side 
roadway,  as  shown  in  Figs.  10  and  11, 
photograph  reproduced  as  Fig.  10  was 
from  the  grade,  and  that  shown  in  I 
from  the  railroad  looking  up  on  an  an 
45°.  Its  height  above  the  narrow  orev,i 
28  ft.  and  at  the  top  it  is  appro.ximately 


Fig.    10 — Masonry    Wall    on    100    Ft.    Radius   Curve. 


above  outcroppings  was  approximately  20  ft. 
.A.lthough  the  walls  between  the  outcroppings 
were  as  much  as  18  ft.  high,  they  were  nar- 
row and  firmly  anchored  to  the  rock  on  each 
side  by  roughening  the  surface.  This  tough- 
ening consisted  of  shooting  pot  holes  in  the 
rock  face  deep  enough  to  allow  the  masonry 
to    get    a    firm    grip    on    the    rock.      The    top 


Fig.    9 — Completed    Wall    and    Arch. 


being  no  gradation  from  one  to  the  other. 
This  substance  had  to  be  handled  entirely 
separate  from  that  above. 

Figure  8  shows  our  longest  masonry  wall 
and  concrete  arch  site,  and  Fig.  9  shows  the 
completed   work.     The   wall   length   is   140   ft. 


of  this  anchored  wall  was  4  ft.  thick,  and  all 
the    walls    have    a    batter   of    1  :  12. 

Skewbacks  for  the  50-ft.  arch  were  exca- 
vated from  the  solid  rock  faces.  The  arch 
is  composed  of  a  1-3-5  mixture.  All  sand 
obtainable  was  of  a  finer  grain  than  desirable. 


long.     The   abutments  are  tied  into  the  - 
as    previously    described,    and    with   the  . 
form  make  these  walls  unusually  secure, 
12    shows    a    portion    of    the    alignment 
heavy   work,   with   the  wall  just  described! 
the   foreground   and  the   end  of  the  big  \' 
over  the  50-ft.  arch  in  the  distance. 

Figure    13   shows    the   big   dry   wall  130 
in    height   at   station   385.      .'Vt   this  point 
road    crossed   a    dry   gulch   with   a   center 
of  85   ft.   and   a   fifl  of   130   ft.   out  70  ft. 
the    lower    side.      The    bottom    width   of 
gulch  was  80  ft.  and  the  width  at  grade  110 
The  bottom   was   filled  to  an  unknown  de| 
with    talus    from   the   cliffs   above.     The  li 
intention    was    to    put    in    temporary   timl 
trestle,  but  on  account  of  the  favorable  loi 
tion  of  the  cliffs  above  the  gulch,  it  was  t 
cided   to   make   the   fill.     To   retain   the  fill 
dry   wall    was    built    from   the   track  level 
the    top    on    a    7    horiz.    to    10    vert.   batt( 
The   bottom   width   of  the  wall  is   15  ft.,  b 
tapers  down  until  at  the  40-ft.  level  the  facii 
is   3   ft.   thick,   which   width   is   maintained  ' 
the  top.     The  rock  is  all  hand  placed  back  ( 
this  facing  for  a  distance  of  not  less  than  1 
ft.    at    any   place   and    at   intervals   of  10  fl 
and  the  hand  placed  fill  is  stepped  back  30  f 
to  prevent  any  tendency  to  slide  and  to  bin 
the   hand   placed    material   to   that   which  lie 
on   the  natural   slope   after  sliding  down  inti 
the   gulch   from   the   cliff.     On   either  side  o 
the   gulch    the   cliffs    rose    to    a   height  of  51 
to   100  ft.  above  grade,  and  at  a  distance  o 
150  ft.  up,  the  gulch  divides,  leaving  a  projec 
tion  of  rock  60  ft.  in  height. 
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e  depended  upon  these  three  cliffs  for 
rial  and  kept  two  drill  crews  at  work 
:antly.     Vertical   and   down   sloping  holes 

soon  abandoned  here  for  the  same  rea- 
as    previously    mentioned,    and    all    work 

either  by  snake  holes  or  short  coyotes, 
shots  were  necessarily   small  at  first,  on 


View   of  Curved   Wall. 


1  int  of  lack  of  room  for  tlie  material  at 
I  wall  face,  but  as  the  wall  was  built  up 
olasts  were  increased  in  an  eflfort  to  keep 
i  oe  of  the  blast  material  within  easy  reach 
lie  men  placing  the  rock,  but  never  closer 
15  ft.  and  usually  nearer  30  ft.  from 
'ace  of  the  w-all.  On  account  of  the  brittle- 
of  the  rock  there  was  often  a  scarcity  of 
(  face  material,  and  the  men  were  corn- 
Id  to  go  up  the  slope  and  bring  down  the 
I  The  nature  of  the  clifT  material  was 
■  a  source  of  danger,  for  after  many  shots 
. :lif?  face  would  be  left  jagged  with  rocks 
tantly  falling.  In  two  instances  whole 
(rs  toppled  over,  once  during  the  night 
J  once  while  the  men  were  at  work  on  the 
j  In  the  latter  case  about  500  cu.  yds. 
|e  loose  and  rolled  down  the  slope  to 
(.vall.  All  of  the  men  escaped  e.xcept  one, 
I  in  the  excitement,  ran  in  the  wrong 
ition  and  was  buried  in  the  slide.  .\s  by 
iracle  he  was  knocked  down  and  lodged 
een  two  huge  boulders,  thus  allowing  the 
s  to  pile  up  over  him  and  escaping  with 
mber  of  bruises,  bad  cuts  and  a  disabled 

{.  the  fill  approached  the  top  the  slope  be- 

•  flatter  and  the  material  would  not  slide 

i  place.     We  then  used  material  from  the 

'  cliffs  close  at  hand  on  either  side  of  the 

1 1.  which  we  previously  had  left  untouched 

this   emergency.      The   last   20   ft.   of   the 

l.vas   made   with   talus   hauled   from   close 

ind  in  dump  cars.    A  massive  parapet  with 

ft.  base  and  2  ft.  in  height  was  extended 

I?  the  face.    The  strength  of  the  wall  was 

[  tested  a  number  of  times  by  large  masses 

3ck  being  thrown   onto  or  near  the  wall 

I     In  one  case  a  small  coyote  in  a  favor- 

I  location  brought  down  about  2100  cu.  yds. 

I  landed  one  mass  of  10  ft.  diameter  within 

'  t.  of  the  wall   face.     It  crushed   its   way 

I  the  fill  but  did  not  shift  the  wall  an  inch. 

'  nother  case  a  pillar  4  by  5  by  14  ft.  struck 

i;he  wall   and  broke  in  two,  crushing  the 

)2  ft.  of  the  wall,  but  not  loosening  any- 

i;  below.    There  is  no  earth  or  other  mate- 

a  which    can    cause    settlement    in    the    fill. 


The   quantities    in    the    fdl,   the    powder    used 
and  the  labor  employed  are  as  follows : 

1,700  cu.  yds    4th  class  masonry. 

5,6S6  cu.  yds.  riprap  (hand  placed  fill). 
20,498  cu.    yds.    rock    fill. 

2,850  days  of  labor. 

6,200  lbs.  of  4"  per  cent  dynamite. 

1,100  lbs.  of  black  blasting  powder. 

The  previously  described  work,  running  east 
from  the  camp,  covered  from  Station  410  back 
to  Station  378,  and  included  most  of  the  cliff 
work.  For  the  next  mile  and  a  quarter  east- 
ward the  road  follows  the  talus  at  the  foot 
of  the  cliff,  gradually  coming  down  to  within 
30  ft.  of  the  track  elevation.  The  general 
view  of  the  hillside  is  shown  in  Figs.  1.5,  Hi 
and  17.  In  a  few  places  there  were  clumps 
of  scrub  oak  and  underbrush,  which  indicated 
easy  hillside  construction,  and  there  was  some 
solid  rock,  but  for  the  most  part  the  hillside 
consisted  of  loose  rock  slides  lying  on  an  angle 
of  32°  to  3(5°,  some  of  them  dead  and  others 
alive,  but  nearly  all  of  them  ready  to  slide 
as  soon  as  tlie  angle  of  repose  is  disturbed. 

In  places  where  the  slopes  were  the  flattest 
and  the  road  was  a  sufficient  distance  back 
from  the  railroad,  the  cuts  and  lills  were  made 
in  the  ordinary  way.  i.  c.,  without  walls.  In 
more  places  we  had  to  hand-place  the  lower 
side,   and   for  a   distance  of  about   1200   ft.   it 


Fig.     12 — View     Looking    West    Over    Grade 
from  Sta.  387. 


was  necessary  to  build  a  retaining  wall  on 
the  upper  side  of  the  road  to  hold  back  the 
slope. 

We  at  first  attempted  to  build  the  lower  side 
retaining  walls  on  %  :  1  and  %  :  1  slopes  in 
order  to  save  going  so  far  down  the  slope 
with  the  toe,  but  found  that  these  walls  would 
not  be  safe,  using  the  material  at  hand.  .\1! 
lower  slopes  were  therefore  laid  up  either 
on  a  1:1  slope  or  a  1%:1  dump.  Most  of 
the  hillside  was  covered  with  boulders  rang- 
ing in  size  from  6  ins.  to  3  or  4  ft.  in  diameter, 
but  underneath  this  top  surface  we  might 
find  either  a  mixture  of  earth  and  shale  or 
a  mass  of  fine  rock  which  would  flow  like 
wheat  in  a  bin.  In  one  particular  instance 
two  men  placed  their  shoveling  boards  side  by 
side  against  one  of  these  banks  and  shoveled 
for  two  weeks  without  once  moving  their 
boards  into  the  hill.  In  fact,  at  the  end  of 
this  time  the  boards  were  more  nearly  cov- 
ered and  the  shoveling  was  easier  than  when 
they  started,  and  the  only  thing  to  show  for 
all  of  this  work  besides  the  fill  on  the  lower 
side,  was  a  little  depression  in  the  hillside 
about  125  ft.  above.  A  few  days  more  of 
shoveling,  however,  enabled  us  to  retard  the 
stream    by    driving   drills    into   the    bank   and 


laying  plank  on  edge  against  them  and  driven 
into  the  sliding  material  as  far  as  possible. 
We  were  then  able  to  excavate  enough  mate- 
rial below  the  planks  to  allow  for  the  placing 
of  wall  boulders  at  the  toe  of  slope  and  build- 
ing up  above  the  angle  of  repose  of  the  slide. 
In  many  places  the  sliding  material  contained 
enough  earth  to  make  it  stand  on  quite  a  steep 
slope  for  a  long  enough  time  to  get  a  retain- 
ing wall  built  in  front  of  it.  These  walls  are 
not  called  upon  to  resist  very  great  pressure, 
since,  when  the  weathering  face  is  protected, 
there  is  no  tendency  to  disintegrate  or  slide. 

Our  worst  piece  of  road  from  the  standpoint 
of  permanency  is  between  Station  362  and 
Station  371.  .\t  this  point  the  railroad  had 
burrowed  the  loose  rock  and  the  sliding  ma- 
terial back  from  the  track  for  a  distance  of 
100  ft.,  leaving  the  slide  standing  at  such  an 
angle  that  it  was  constantly  breaking  away 
from  the  top.  .\t  the  west  end  of  the  slide 
a  vertical  rock  cliff  had  been  left  projecting 
out  toward  the  track.  In  order  to  get  rid 
of  this  cliff  we  covoted  under  it  for  a  distance 
of  40  ft.  and  loaded  with  1500  lbs.  of  black 
blasting  powder  and  150  lbs.  of  40  per  cent 
dynamite.  When  exploded  no  material  was 
thrown  and  the  entire  projecting  part  of  the 
cliff  slid  easily  down  into  the  railroad's  borrow 
pit,  and  an  immense  quantity  of  slide  material 
on  the  east  side,  w'hich  had  been  hanging 
above,  was  shaken  loose  and  helped  to  bring 
the  till  up  to  grade :  75  ft.  above  the  track. 
Including  the  great  amount  of  loose  rock 
which  was  shaken  down,  there  were  appro.xi- 
mately  21,000  cu.  yds.  moved  by  this  shot,  and 
all  of  it  was  needed  to  bring  the  old  borrow 
pit  fill  to  grade. 

Beyond  this  point  and  on  the  big  slide  we 
attempted  to  bring  down  the  talus  from  the 
top  by  shooting,  but  we  were  unable  to  drill 
holes  and  keep  them  clear,  on  account  of  the 
fine,  dry  material  mixed  with  the  rock,  long 
enou.gh  to  load  them  or  even  get  them  down. 
We  also  tried  sinking  and  shooting  wells,  but 
we  were  not  able  to  dig  them  deep  enough 
in  the  steep  side  hill  to  gain  results.  Our 
only  alternative  was  to  put  men  on  ropes 
near  the  top  and  have  them  pick  down  the 
face.     In  this  way   a  tremendous   amount   of 


Fig.    13— Dry    Masonry   Wall,   130    Ft.    High; 
Batter  7  to   10. 


material  was  deposited  in  the  75-ft.  fill,  the 
toe  of  which  reached  nearly  to  the  track. 
The  fill  and  roadway  is  shown  in  Fig.  9. 
A  low  wall  was  built  at  the  toe  of  the  upper 
slope,  but  this  slide  will  always  require  main- 
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tenance  as  the  slopes  above  are  composed  of 
an  unstable  material  and  are  constantly  eroded 
bv  wind  and  rain. 

'The  average  roadway  built  through  the  talus 
is  well  shown  by  Fig.  17.  Its  construction 
presented   no   especial   difficulty. 

This  work,  covering  a  distance  of  1.64  miles. 
was  practically  complete  to  within  500   ft.   of 


and  so  nearly  completed,  and  the  economy 
with  which  it  was  executed,  by  the  Highway 
Department. 

ESTIMATE    STATE    ROAD    NO.    8. 

Convict  Camp Lyle,  Wash. 

Engineering — 
Preliminary   survey  covering  approx.   30 

miles    $2,937.45 

(or    7.1    per    cent    of    total.) 


Fig.   14 — View    Looking   West — Heavy   Work   In  Distance. 


the  proposed  tunnel  by  .^.pril  13,  1911.  Beyond 
the  proposesd  tunnel  the  work  was  compara- 
tively light  for  the  remaining  two  miles,  to 
where  the  road  tied  into  the  county  road, 
leading  to  the  Dalles  ferry  with  a  water  grade 
and  distance  of  eight  miles,  instead  of  climbing 
1500  ft.  and  a  distance  of  about  14  miles  be- 
tween towns.  The  new  route  would  make 
travel  between  the  west  end  of  the  county 
and  Goldendale,  the  county  seat,  a  much 
simpler  matter  than  it  is  at  present.  The 
width  of  roadway  is  20  ft.  and  maximum  grade 
is  5  per  cent. 

The  completed  work  is  the  most  difficult  on 
the  entire  trunk  highway  between  Vancouver 
and  Spokane,  and  is  said  to  compare  favor- 
ably with  Swiss  mountain  roads  for  grandeur 
of  scenery  and  the  nature  of  construction. 
However,  the  1911  legislature  neglected  to 
make  appropriations  for  any  state  roads,  and 


Fig.  15 — Finished   Road  at  Foot  of  Slide. 

the  policy  of  working  convicts  on  roads  was 
abandoned,  thus  leaving  this  expensive  and 
much  needed  piece  of  road  without  an  outlet. 
The  illustrations  and  the  following  esti- 
mates of  materials  and  cost  will  convey  an 
idea  of  the   largeness  of  the  task  undertaken 


Location   and   construction   engineering. 

2  miles   1,696.05 

(or  4.1  per  cent  of  total.) 

Total  engineering  cost 4.629.69 

(or  11.2  per  cent  of  total.) 
Construction — 

Total  cost  of  camp,  its  operation,  sal- 
aries, equipment,  materials,  transpor- 
tation, etc $39,840.11 

Disposal  value  of  camp,  equipment,  etc.     2.994.9."i 

Total  cost  of  construction 36,845.16 

(or  88. S  per  cent  of  total.) 

Total   number  days  of   convict  work.  .21,073  days 

Average    expense    incident    to    working    one 

convict   one   day $1.75 

Estimate — 

Earth     excavation,     2.606    cu.     vds.    at 
30  cts 

Loose  rock,  113,173  cu.   vds.  at  50  cts.. 

Solid   rock,   13,414   cu.   yds.   at   $1.00.... 

Solid  rock  (big  wall),  20,498  cu.  vds.  at 
65  cts 

Riprap,  hand  placed.  7,13»  cu.  yds.  at 
$2.00    

Masonry,   dry,  3,790  cu.   yds.   at  $4.00.. 

Masonry,  third  class.  710  cu.  yds.  at 
$S.OO    ' 5,680.00 

Concrete,   67   cu,   yds.  at    $12.00.... 804.00 

Clearing,   3  acres  at   $100 300.00 


781.80 
56,586.5(j 
13,414.00 

13,323.70 

14,260.00 
13,960.00 


Total  estimate  of  work  done $119,110.00 

Cost   to  state  of  doing  work 36,845.16 


Saving  to  state  through  use  of  con- 
vict   labor    $  82,264.84 

Dividing  by  21,073  (total  number  days  labor) 
gives  average  profit  to  state  for  each  day 

one   convict   was   employed $3.69 

Detail  of  construction  cost — 

Superintendent,    guard,    etc $10,062.03 

(or  23  per  cent  of  total  with  disposal  value.) 

Convict    transportation    1,972.67 

(or   5  per   cent   of  total.) 

Subsistence   (excepting  fresh   meat)....      9,057.67 

(or  19.5  per  cent  of  total.) 

Subsistence,    fresh    meat 4,355.67 

(or  9.7  per  cent  of  total.) 

Fuel  and  miscellaneous 2,811.89 

(or  6  per  cent  of  total.) 

Clothing    2,464.70 

(or  0  per  cent  of  total,) 

Camp  equipment,   etc 2,742.72 

(or  6  per  cent  of  total.) 

Explosives    3,332.74 

(or  6.8  per  cent  of  total.) 

Cement  and  sand 3,039.92 

(or  6.S  per  cent  of  total.) 


Total   construction 


.$39,840.11 


Whether  we  look  at  the  above  facts  from 
the  business  standpoint  and  measure  the  re- 
sults by  (dollars  and  cents,  as  shown  by  the 
$3.69  profit  per  day  per  man,  or  from  the 
humanitarian  point  of  view  and  count  only 
the  uplift  to  the  convict,  as  evidenced  by  the 
large  number  of  pardoned  men  who  took  up 
work  in  the  surrounding  neighborhood  and 
made  good,  we  must  admit  that  a  great  suc- 
css  ,  is  accorded  the  State  of  Washington 
through  her  policy  of  justice  toward  the  men 
who  have  fallen  into  crime  and  her  wise  de- 
termination to  place  these  men  where,  in- 
stead of  being  an  incumbrance  and  an  eco- 
nomical loss  to  the  public,  their  work  will 
result  in  a  profit  to  every  citizen  and  the  per- 
manent development  of  the  highways,  the 
State  of  Washington  is  the  recipient  of  these 
benefits. 


A  New  Design  of  Street  wLr 

The  accompanying  illustration  sho\lc 
two  new  types  of  street  mixers,  wtrt 
Ransome  Concrete  Machinery  Co.  of  bnell" 
is.  J.,  has  recently  placed  on  the  mart  jl"' 
type  shown  is  the  No.  61 ;  the  other  L ,  ' 
IS  known  as  No.  60.  The  design  of  tlse  .  ' 
types  has  been  made  bv  the  Ransome  [  ,1^ 


a  long  study  of  the  street  naving  coi] 


after 


The  No.  60  machine  is  a  steam-driv 


outfit, 

buting 

loose 


regularly    furnished    with     10-ft.     dis 
chute  capable  of  handling  14  cu.  ft, 
material,  and   will   mix  40  to  60  batles'jr 
hour,    depending    upon    the    speed    w         "^ 
material  can  be  fed  to  the  nivot  hopp. 
engine   is   8    h.p.    and   the   boiler  9  h.i    The 
machine  is  arranged  to  drive  in  both  drtin,,! 
along  the  work.  "°"* 

The    various    levers    controlling   thejp^rj. 
tions  of  hoisting,  discharging  and  tracin  ■■- 
all  brought  to  one  point  and  the  entin 
tion  can  be  controlled  by  the  enginee 
chute  will  swing  through  an   arc  of  ; . 
mately  180°,  while  the  discharge  point 
7    ins.    above   the    street    level.      The  i 
mounted  on   24  and  28-in.   wheels   wit 
tires.    The  net  weight  of  the  machine  c 
with   power  is  approximately   11,000  11 

The  No.  61  Ransome  street  mixer  w 
die  up  to  20  cu.  ft.  of  loose  material  a 
mix    from   40   to   60  batches   per   hour 
regularly  equipped  with  a  2-cylindcr  -: 
gasoline  engine  and  a  20-ft.  distributing 
It  is  arranged  with  a  clutch,  by  which  th 
can  be  thrown  out  and  remain  idle  \\l 
machine    is   traveling   along   the   road, 
is  also  equipped  with  a  traction  device  a 
for  moving  in  either  direction.     A  notab 
ture  of  this  outfit  is  the  fact  that  the  r 
height  has  been  kept  within  11  ft.  2  ins 
has    been    done    by    eliminating    the   cl 
hopper    and    emptying    direct    from    sk 
mixer. 

The  drilling  wheels  are  44  ins.  in  di; 
and   the   front   wheels  40   ins.,   the  tires 


.    .---.^ 


Fig.  16— Typical   Hillside  Work, 

10  ins.  and  8  ins.  respectively.  By  using  th 
large  wheels  an  18-in.  clearance  above 
ground  has  been  made  possible,  thus  avoid 
any  jacking  up  of  the  machine  to  clear  m 
holes  which  are  liable  to  project  12  ins. 
more    above    the    subgrade    of    an    unfinisl 
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Uet.     When   desired,  flanges  may  be  bolttd       brought    adjacent    to    the    operating    platform       "xtr^V,,r«i<i?h'  ''^'^'"^''^  °' ^"^'"^'^S  ft!  «%  ins. 
the   tires,   thus   making   the   outfit    suitable       at  one  side  ot  the  machine.  The  steering  wheel       Linsth.*^   e.xcluslve    of    skip    and 

r  operation  under  the  machine's  own  power       is  in  front.     The  line  shaft  is  driven  by  chain          chute'  17  ft.  1      in. 

Length,  with  skip  lowered 20  ft.  lu      Ins. 


Fig.    17 — Typical    Construction    on    Dead    Talus. 


ii  trolley  tracks,  etc.  If  the  outfit  is  to  be 
•awn  behind  a  trolley  car  at  high  speed, 
andard   flanged  wheels  may  be   readily  sub- 


and  the  power  is  transmitted  through  clutches 
to  the  windlass  for  operating  the  hoist,  the 
drum  and  the  traction  wheels.  Of  course, 
when  desired  an  electric  motor  can  be  sub- 
stituted   for    the   gasoline    en  'in  •    and    when 


American  Road  Congress.— The  first  an- 
nual meeting  of  the  American  Road  Congress 
will  be  held  at  Atlantic  Citv,  N.  J.,  from 
Sept.  30  to  Oct.  5.  The  .-Vmerican  Road  Con- 
gress will  mark  the  consolidation  of  the  con- 
ventions of  40  important  road  organizations  of 
the  I'nited  States,  including  the  .Vnierican  .Xs- 
sociation  for  Highway  Improvement  and  the 
.Vmerican  .Automobile  .Association.  .Atlantic 
Citv  has  tendered  the  use  of  the  Million  Dollar 
Pier  for  the  fathering,  and  it  is  there  that 
the  daily  sessions  will  be  held.  President  Taft 
is  the  honorary  president  of  the  Congress, 
whicli  has  for  its  active  president  Director 
L.  \V.  Page,  and  for  its  treasurer,  Lee  Mc- 
Clung,  Treasurer  of  the  United  States.  The 
National  .Association  of  Road  .Machinery  and 
Material  Manufacturers  has  voted  to  hold  its 
exposition  of  materials  and  equipment  in  con- 
junction with  the  Congress.  The  first  two  days 
ol  the  Congress  will  be  assigned  to  the  road 
users  under  the  auspices  of  the  .American  .Au- 
tomobile .Association,  the  second  two  days  to 
the  problems  of  legislation,  finance  and  eco- 
nomics, under  the  auspices  of  the  American 


-ig.  18 — Completed    Roadway   Along   Side. 


View  of   No.   61    Street    Mixer   Showing   Skip   Ready   for    Batch. 


ituted  for  the  ones  regularly  furnished,  as 
le  wheels  are  easily  taken  off.  inasmuch  as 
le  driving  axle  is  mounted  in  split  boxes 
id  the  front  axle  can  be  swung  around  and 
le  wheels  slipped  ofl. 
All    of     the     operating     levers     have     been 


operated  in  railway  service  the  motor  could 
be  run  from  overhead  trol  cy  wire.  The  gen- 
eral dimensions  are  as   follows : 

Weight   15,000  lbs 

H.  P 16 

Height  over-all,  skip  raised U  ft. 


.Association  for  Highway  Improvement,  while 
the  last  two  days  will  be  given  up  to  the  engi- 
neers, who  will  discuss  problems  of  construc- 
tion and  maintenance,  and  to  the  various  asso- 
ciations which  will  meet  and  map  out  their 
plans   of   action. 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


he  Water  Supply  of  Joliet,  111. — Meth- 
ods of  Overcoming  Difficulties  En- 
countered in  Sinking  New 
Deep  Rock  Wells. 

In  a  paper  before  the  Illinois  Water  Supply 
ssociation.  published  in  the  Proceedings  for 
•12.  Mr.  H.  .A.  Stevens,  City  Engineer  of 
)liet.  111.,  describes  the  works  built  by  the  city 

an  effort  to  keep  the  water  supply  sufficient 

•  the  needs  of  the  rapidly  growing  distribn- 

on  system.     Mr.   Stevens   also   describes  the 

fficulties  encountered  in  sinking  the  new  deep 

)ck  wells  and  describes  the  methods  employed 

j  overcoming  them.     The  paper  follows  : 

For  nearly  20  years  the   City  of  Joliet  has 

!en  confronted   with   a   problem   of   cver-in- 

easing  importance,  to-\vit.  the  securing  of  an 

|lequate  supply  of  pure  water  at  a  cost  within 

be  limits  of  its  financial  resources. 


In  188!'  the  city  acquired  by  purchase  the 
plant,  mains  and  equipment  of  a  private  corpo- 
ration then  engaged  in  supplying  a  limited 
section  of  the  city  with  water.  This  company 
used  as  a  source  of  supply,  ground  water  fur- 
nished by  springs  and  ponds  and  the  water 
obtained  from  one  or  two  small  artesian  wells. 
After  obtaining  possession  of  this  plant  the 
city  started  to  develop  an  additional  supply 
in  various  ways,  principally  by  the  sinking  of 
deep  artesian  wells  but  also  from  a  group  of 
driven  wells  extending  into  the  gravel  about 
4u  ft.,  located  on  a  five-acre  piece  of  land 
adjacent  to  a  small  stream  called  Hickory 
Creek.  In  the  next  ten  years  six  artesian 
wells,  varving  in  size  from  4  to  8  ins.,  and 
having  a  depth  from  1.200  to  1.800  ft.,  were 
put  in  operation,  all  being  located  within  a 
radius  of  a  few  hundred  feet  from  the  pump- 
ing station. 

The    aggregate    production    from   these    si.x 


artesian  wells  was  about  1,500.000  gals,  in  24 
hours  and  the  drive  wells  probably  added  as 
much  more  to  the  supply.  However  with  the 
rapid  extension  of  the  distribution'  system 
and  large  increase  in  the  number  of  con- 
sumers the  total  available  supply  began  to  be 
totally  inadequate,  especially  during  the  sum- 
mer and  winter  months  and  in  case  of  large 
fires. 

Various  expedients  were  adopted  to  relieve 
the  situation ;  a  reservoir  was  constructed,  a 
large  air  compressor  was  installed,  with  the 
belief  that  more  water  could  be  obtained  from 
the  deep  wells.  At  the  same  time  extensive 
surveys  and  investigations  were  made  of 
eight  or  ten  possible  sources  of  supply. 

.A  plan  was  finally  adopted  which  w'ould 
entail  an  expense  of  about  $2.50,000  to  com- 
plete. The  expense  was  to  be  provided  for  by 
the  sale  of  special  water  improvement  bonds, 
the   issue  of  which  was  authorized  by  an  act 
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of  legislature.  No  sooner,  however,  were  we 
read)-  to  let  the  contract  for  this  work  than 
the  Supreme  Court  held  that  the  act  of  legis- 
lature authorizing  the  issue  of  these  special 
bonds  was  illegal,  and  the  whole  project  had 
to  be  abandoned. 

It  was  now  necessary  to  devise  some 
method  of  obtaining  additional  water  which 
would  not  cost  more  vearly  than  could  be 
spared  and  paid  for  out  of  the  annual  reve- 
nues of  the  city.  To  meet  this  condition  a 
system  of  segregated  wells  and  pumping  sta- 
tions was  determined  upon,  to  be  constructed 
as   fast  as   our  means  would  permit. 

I'p  to  this  time  the  w^ater  obtained  from 
nur  best  well  did  not  e.'cceed  500.00(1  gals, 
dailv  and  the  smallest  well  produced  but  little 
over  100,000  gals.  With  the  established  plan 
of  independent  plans  scattered  at  various 
points  about  the  city,  it  was  highly  desirable 
to  produce  from  each  well  as  great  a  volume 
of  water  as  possible  and  to  this  end  it  was 
decided  to  make  the  diameter  of  each  well 
as  large  as  practicable. 

The  first  well  constructed  under  this  plan 
and  finished  in  1907  was  drilled  1,621  ft.  in 
depth  and  has  a  diameter  of  16  ins.  at  the  top 
and  7  ins.  at  the  bottom,  the  reduction  in  size 
being  due  to  the  insertion  of  liners  to  shut 
DfT  cavhig  rock  at  several  points.  This  welt 
more  than  met  our  expectations  as  a  water 
producer  and  furnishes  about  1.200,000  gals, 
dailv. 

We  were  still  short  of  water,  however,  and 
more  and  more  frequently  was  it  necessary 
to  tide  over  periods  of  extreme  shortage  by 
pumping  raw  water  direct  from  Hickory 
Creek  into  our  mains.  In  1910  after  experi- 
encing a  severe  water  famine  during  the  sum- 
mer months,  means  were  obtained  to  proceed 
w-ith  further  well  construction.  It  was  de- 
cided to  attempt  to  build  enough  new  plants 
to  put  our  water  supply  entirely  on  an  arte- 
sian basis  and  cut  out  all  water  from  Hickory 
Creek  either  direct  or  through  the  drive  wells. 

Four  new  wells  were  planned  and  it  is  to 
relate  some  of  the  troubles  experienced  in 
sinking  the  first  of  these  that  this  paper  is 
written.  In  the  design  of  these  wells  it  was 
determined  to  start  the  bore  with  a  16-in. 
hole  and  continue  down  with  as  little  reduc- 
tion in  size  as  possible.  In  the  location  of  the 
wells,  the  main  considerations  were,  first,  to 
place  them  at  points  where  the  surface  of  the 
ground  was  as  low  as  possible  in  order  to  re- 
duce the  height  of  water  lift ;  and.  second,  to 
get  them  widely  separated  and  adjacent  to 
large-sized  distribution  mains  and  located  on 
cheap  property  where  a  pumping  plaiit  would 
not  prove  a  nuisance  to  the  local  residents. 

The  artesian  water  obtained  in  Joliet  comes 
principally  from  two  sources,  the  St.  Peter 
and  Potsdam  sandstones,  which  outcropping 
in  northern  Wisconsin  are  found  at  a  depth 
of  about  600  and  1.400  ft.,  respectively,  ni 
Joliet.  In  the  earlier  artesian  wells  of  Joliet 
which  penetrated  these  strata  the  water  pres- 
sure was  sufficient  to  produce  flowing  wells. 
That  condition,  however,  has  passed  away 
and  with  the  constantly  increasing  number  of 
wells  in  use  the  static  head  of  the  water  is 
being  gradually  lowered.  In  1880  nearly  all 
wells  were  flowing ;  in  1900  no  wells  in  this 
vicinity  were  flowing  pnd  the  static  level  of 
the  water  had  receded  to  about  30  ft.  Joliet 
Datum  (20  ft.  below  the  surface  of  the  main 
business  district).  At  the  present  time  after 
five  years  of  operation  of  our  successful  1.- 
200.000-gal.  well  the  static  head  within  2,000 
ft.  of  the  well  has  been  reduced  fully  40  ft. 
While  being  pumped,  the  water  level  in  the 
well  is  drawn  down  over  150  ft.  below  the  sur- 
face of   the  ground. 

Contracts  were  signed  in  September,  1910. 
for  the  construction  of  two  out  of  the  four 
new  wells  to  be  drilled,  the  Ohio  Drilling 
Co.  of  Massillon,  Ohio,  having  been  awarded 
the  work.  This  company,  instead  of  using  the 
customary  pole  rigging  of  all  well  drillers 
heretofore  operating  in  Joliet,  proposed  to  in- 
stall cable  rigged  plants  and  were  sanguine 
that  they  could  sink  each  well  in  90  days,  in- 
stead of  the  usual  8  to   10-month  period. 

Bids  were  received  for  drilling  well  num- 
ber one  Sept.  12th,  1910.  After  some  delay 
in   acquiring   a    site,   work   was    started    Nov. 


26th  with  a  bit  cutting  an  18-in.  hole.  The 
specifications  called  for  a  hole  of  sufficient 
diameter  to  permit  the  insertion  of  14-in.  O. 
D.  casing;  but  the  contractor  preferred  to 
drill  a  hole  18  ins.  instead  of  16  ins.,  as  con- 
templated. A  McCain  mounted  machine  with 
a  2o-h.  p.  boiler  and  engine  comprised  the 
drilling  plant.  The  drill  stem  was  ,  5%  ins. 
in  diameter  and  30  ft.  long  and  the  string  of 
tools  were  made  with  3%x4V2  boxes  and  pins. 

The  work  started  off  fairh'  well  and  con- 
sidering the  size  of  the  hole  being  drilled  and 
the  delay  occurring  through  a  number  of 
minor  mishaps  w-e  felt  good  progress  was  be- 
ing made  when  a  depth  of  200  ft.  was 
reached  in  about  20  days,  the  best  day's  record 
being  30  ft.  in  24  hours.  This  depth  was 
through  Niagara  limestone  to  the  underlying 
shale  formation.  It  was  the  intention  to  re- 
duce the  size  of  the  bore  below  this  point 
to  a  12-in.  hole,  the  14-in.  casing  being  planned 
to  extend  only  to  the  200-ft.  depth,  there  be- 
ing sealed  off  to  prevent  surface  water  from 
entering  the  well. 

Difficulty  was  experienced  in  getting  the 
string  of  casing  in  place.  Although  it  was 
finally  accomplished  we  found  upon  testing 
the  well  that  there  were  several  crooks  in  it 
and  that  it  was  out  of  plumb  6  ins. 

As  the  deep  well  pump  we  had  decided  to 
use  required  a  vertical  hole  at  least  150  ft. 
down,  the  contractor  was  ordered  to  straighten 
the  hole.  In  the  meantime,  while  we  were 
preparing  to  test  the  hole,  the  contractor  had 
continued  his  drilling  with  a  T2-in.  bit.  -\t  a 
point  about  218  ft.  below  the  ground  surface 
he  struck  oil  strongly  impregnated  with  gas 
and  tar — a  vile  mixture.  Suspicion  naturally 
turned  to  an  adjacent  gas  house  some  200  ft. 
away  as  being  responsible  for  this  product, 
and  although  the  well  operators  insisted  the 
oil  was  shale  rock  oil  there  can  be  no  ques- 
tion that  the  gas  and  tar  was  refuse  product 
of  the  gas  house.  To  remedy  if  possible  this 
difficulty,  the  contractor  was  ordered  to  re- 
move the  casing  already  in  place,  straighten 
the  hole,  and  extend  the  large  bore  and  the 
14-in.  casing  down  through  shale  rock  to  the 
Trenton  limestone,  a  total  depth  of  about 
300   ft. 

The  removal  of  the  casing  proved  a  task 
in  itself  as  the  string  of  pipe  parted  several 
times  and  fishing  operations  were  necessary. 
Twenty-six  days  elapsed  before  it  was  accom- 
plished. The  straightening  of  the  hole  was 
then  undertaken,  first  by  starting  a  20-in. 
reamer  from  the  top.  then  using  dynamite  to 
knock  ofi^  some  knobs  and  finally  starting 
again  at  the  top  with  a  24-in.  reamer  and  con- 
tinuing down  to  the  200-ft.  level.  Thirty-five 
days  were  required  to  complete  this  task  and 
to  get  the  14-in.  casing  down  well  into  the 
shale  rock.  We  now  thought  the  worst  of 
our  troubles  were  over  as  there  was  no  fur- 
ther sign  of  oil  or  gas  and  the  w-ater  from 
the  well  was  fine. 

Drilling  started  again  but  was  soon  inter- 
rupted by  the  character  of  the  shale  rock 
above  and  outside  of  the  casing.  As  fast  as 
a  few  feet  were  drilled,  the  shale  rock  under 
the  churning  action  of  the  drill  and  water 
would  slide  into  the  hole  like  liquid  mud  and 
fill  up  the  bore  20  or  30  ft.  At  this  inoppor- 
tune time  a  bit  came  unscrewed,  dropped  into 
the  soft  shale  and  was  driven  crossways  of 
the  well  with  the  upper  end  of  the  bit  lodged 
outside  of  the  well  casing  wdiich  was  follow- 
ing down  and  rested  on  the  bit.  Owing  to  the 
distance  the  pipe  had  followed,  together  with 
its  weight  and  the  friction  of  the  soft  shale 
against  it,  pulling  the  casing  could  not  be  con- 
sidered. All  the  arts  of  the  well  driller  were 
then  brought  into  play  and  finally  with  a  knife 
hook  the  casing  was  split  enough  to  permit 
the  end  of  the  bit  to  be  hooked  into  the  pipe, 
which  was  then  driven  over  the  bit  and  the 
bit  fished  out.  The  well  casing  was  then 
grouted  and  sealed  with  Portland  cement 
from  top  to  bottom.  Two  full  months  w'ere 
required  in  doing  all  this  work.  It  was  May 
the  12th,  1911,  when  all  the  iron,  tools  and 
debris  were  cleared  away  and  the  Trenton 
limestone  reached  at  a  depth  of  325  ft.,  mak- 
ing a  total  time  of  nearly  six  months  to  reach 
a  depth  approximately  one-fifth  of  the  total 
planned  depth  of  the  well. 


Progress,  however,  now  became  LuitP 
rapid  and  through  the  St.  Peter  salato'! 
sometimes  ,50  ft.  in  a  day  was  accom|sh.j 
At  a  depth  of  893  ft.  on  account  of  solrn.U 
100  ft.  of  10%-in.  liner  had  to  be  inseild  buJ 
from  that  point  no  further  reductionl  tW 
size  was  found  necessary  and  with  onli  fJ. 
minor  mishaps  the  well  was  colkteri 
through  the  Potsdam  sandstone  to  a  dkh  n( 
1,570  ft.  on  July  27th,  1911.  The  cltrac 
prices  for  this  work  are  as  follows:  $3)  npr 
ft.  for  15-in.  hole  (or  larger)  ;  $.3.40  W  i, 
for  r2-in.  hole;  $3.25  per  ft.  for  10%-ii|hole 

Unfortunately  for  us  our  troubles  W('»  not 
over  with  the     completion     of     the     dili™ 
Haste  w^as  made  to  gel   in  engine  andlunm 
house  foundations  and  before  the  walls  {the 
building  were  completed  the  engines  wit  set 
in   place  and  put  in  motion.     It  was  atiem- 
orable   day  but  sad,   for   instead  of  a  iir 
gallons   of   the   purest     water    wherewi 
slake  the  parched  throats  of  our  citizens  I 
issued   from  the  pumps    a     mixture     o 
blackest,  oiliest,  most  nauseating  compo 
was  ever  my  misfortune  to  witness. 

Continuous  pumping  for  several   weel 
but    little    to    remedy    the     character    o 
product  and   it  was  finally  decided  to  r- 
the  pumps  and  put  in  another  string  of 
casing,    about   600   ft.    long,    down   to   tl 
Peters   sandstone.     Fortunately  the  well 
was  amply  large  to  permit  this  expediei 
so,  with  a  thoroughly  tested  patent  pack 
the  end  of  the  string  of  casing,  this  pip. 
inserted  in  the  well  and  the  packer  put  i 
eration    just    above    the    junction    of    tli 
Peters  sandstone  wdth  the  Trenton  lime 
There  it  held  so  tightly  that  the  entire 
of   600  ft.   of   casing   resting  upon   it  di 
budge  it  a  particle.     The  pumps   were  .,i, 
reset  and  put  in  motion.     For  15  niinuteihi; 
water    came   pure    and     sparkling     and  wi- 
thought   we   had   the   trouble  beaten,  butmr 
exultation    was    short-lived,    for     soon    ;at 
globes  of  oil  and  tar  again  appeared  atiial- 
though  under  pumping  these  were  mateiUy 
reduced,    enough    still    continued    to   unfit^ie 
water   for  use. 

As  a  last  resort  it  was  then  determineio 
extend  the  casing  still  deeper,  to  the  toot 
the  liner,  making  a  total  length  of  casing  id 
linear  nearly  900  ft.  long.  In  putting  lis 
string  in  place,  when  all  but  three  length jf 
pipe  had  been  inserted,  a  jar  on  the  wiiKss 
caused  the  thread  of  the  last  pipe  to  ;ip 
and  the  string  of  pipe  dropped  about  6('t 
to  the  top  of  the  liner.  After  an  invesli- 
tion,  which  as  far  as  could  be  determ^ 
wdthout  taking  the  entire  casing  out,  reve'd 
no  damage,  the  last  three  sections  ve 
added  and  the  pumps  started  again.  A  ly 
material  improvement  of  the  water  was  >- 
parent  but  it  still  seemed  to  be  more  or  s 
impregnated  with  enough  gas  to  rendeiit 
obno.xious  and  we  are  now  removing  the  - 
tire  900  ft.  of  casirig.to  make  certain  of  e 
integrity  of   the  pipe. 

In  the  construction  .  of  wells  number 
and  three,  the  difficulties  developing  v 
more  or  less  a  repetition  of  the  troubles  i 
well  number  one,  except  that  no  oil  was  - 
countered.  Work  on  number  two  commen' 
May  14th,  1911,  and  on  July  17th,  730  ft.' 
depth  had  been  secured.  At  this  point,  he- 
ever,  which  is  in  the  St.  Peters  sandsto. 
the  character  of  the  rock,  which  ordinar 
gives  no  trouble  from  caving,  changed  so  ii 
terially  that  it  acted  under  the  drill  like  qui' 
sand.  All  sorts  of  expedients  were  resori 
to,  in  making  progress  through  this  strati; 
but  with  a  reduction  in  the  size  of  the  hi 
down  to  7  ins.  over  seven  months  elapsed  1 
fore  w-e  reached  the  harder  rock  at  a  dej 
of  1,000  ft.  At  the  present  time,  ten  mont 
after  starting,  the  depth  of  the  well  is  abc 
1,200   ft. 

Work  on  well  number  three  commenced 
September,  1911,  and  trouble  immediate 
started  with  caving  rock  and  quicksand.  T. 
only  special  feature  which  has  so  far  devt 
oped  with  this  well  is  the  presence  of  a  fat 
or  fissure  in  the  rock  which  causes  the  dr 
to  continually  work  off  to  one  side,  givii 
great  trouble  in  keeping  the  well  vertical  ar 
in  keeping  the  drill  from  becoming  fast  i 
the  rock.     Six  months'  work  on  this  well  hi 
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leen  productive  of  a  hole  about  8uO  ft.  in 
epth.  \Vell  number  four  has  not  yet  been 
artcd. 

I  Our  experience  in  Joliet  in  constructing  this 
|;rics  of  wells  and  the  wells  drilled  in  the 
list  '20  years  is  interesting  principally  because 
;f  the  obstacles  which  have  had  to  be  over- 
)me.  Xo  two  wells  have  acted  precisely  the 
■ime.  While  the  strata  are  identical,  the  va- 
cation in  thickness  of  each  stratum,  the 
'langing  character  of  the  rock  from  hard  to 
>ft.  from  quicksand  to  flint,  the  possiliilities 
If  striking  oil  or  salt  water,  and  the  variable 
ater  productiveness  of  the  St.  Peter  and 
(otsdam  deposits,  have  made  each  well  a 
iroblem  of  extreme  uncertainty.  Large  bore 
I  ells  have  proven  expensive  and  diflicult  tn 
rill  but  arc  warranted  by  the  largely  in- 
•eased  yield  of  water  they  produce. 
I  With  the  probable  completion  and  operation 
i'  ail  four  wells  during  the  present  vear  the 
iimpage  of  4.000.00n  or  .j.OOn.OOO  gals,  daily 
•om  these  wells,  a  marked  reduction  in  the 
ater  level  in  the  ground  is  to  be  expected 
id  will  probablv  have  an  important  bearuig 
1  the  question  of  further  development  of  our 
.Iter   sup|ily    from   artesian    wells. 

"he    Comparative   Advantages    of    the 
Various  Remedial  Measures  for 
Preventing  and  Reducing  the 
Electrolysis  of  Water 
Mains — Comment  on 
the    Peoria    De- 
cision. 

In  an  address  before  the  .\merican  Water 
orks  .'\ssociation,  .Albert  F.  Ganz,  Profes- 
ir  of  Electrical  Engineering  in  Stevens  In- 
itute  of  Technology,  discussed  the  compara- 
I'e  merits  and  defects  of  the  various  meth- 
!s  which  have  been  adopted  to  reduce  the 
cctrolysis  of  water  mains.  We  present, 
■rewith,  a  short  synopsis  of  the  lecture.  ' 
.\t  points  where  stray  electric  currents 
ive  underground  metallic  pipes,  to  flow  to 
e  surrounding  soil,  electrolytic  corrosion  is 
educed,  resulting  in  a  destruction  of  20  lbs. 
!  iron  in  one  year  for  every  ampere  of  cur- 
nt.  It  has  been  disputed  whether  the 
Inount  of  destruction  produced  is  always 
ual    to    the    theoretical    amount:    a    number 

laboratory  experiments  made  recently  by 
e  author  under  practical  conditions  with 
Trent  densities  as  low  as  those  found  in 
actice  on  underground  piping  seem  to  in- 
cate  that   the  actual   amount  of   destruction 

always  at  least  equal  to  the  theoretical 
tiount.  and  is  often  even  greater  than  the 
eoretical  amount. 

There  is  only  one  complete  remedv  for 
'ctrolysis,  and  that  is  the  use  of  a  com- 
etely  insulated  return  circuit.  Such  rail- 
lys  may  be  provided  with  double  overhead 
jlley  wires,  as  used  for  example  in  W^ash- 
?ton,  D.  C,  Cincinnati  and  Havana ;  or 
{th  an  insulated  outgoing  and  return  con- 
ctor  in  underground  conduits,  as  used  for 
ample  on  the  surface  lines  on  Manhattan 
land;  or  with  separate  insulated  third  and 
urth  rails  for  the  outgoing  and  return  cur- 
int,  as  is  used  on  the  Metropolitan  District 
.lilway  in  London.  With  these  systems  the 
jnning  tracks  are  not  used  as  a  part  of  the 
I'Ctric  circuit,  and  as  both  positive  and 
.gative  sides  of  the  circuit  are  insulated  no 
av  currents  are  produced. 
Where  a  road  operates  on  a  private  right- 
way,  the  rails  can  often  be  practically  in- 
lated  from  ground  and  the  escape  of  cur- 
it  from  the  tracks  orevented.  For  surface 
nds  this  can  sometimes  be  oractically  ac- 
Implished  by  placing  the  rails  on  wooden 
''i  above  ground  and  using  broken  stone  for 
Hast  and  keening  the  rails  out  of  contact 
1th  eround.  In  the  case  of  railwav  lines 
ierating  on  elevated  structures  the  rails  can 
1  fastened  to  wooden  ties  and  kept  out  of 
|itact  with  the  structure.  In  one  large 
vated  railway  system  this  is  done,  and  the 
Inning  tracks,  supplemented  by  large  bare 
ijper  cables  fastened  to  the  wooden  ties. 
(!  used  for  the  return  circuit.     In  this  way 


the  return  circuit  is  quite  thoroughly  in- 
sulated from  the  elevated  structure  and  from 
ground  thus  preventing  stray  currents  from 
this  system. 

.-K  number  of  remedial  measures  intendc<l 
to  reduce  stray  currents  from  electric  rail- 
ways using  the  grounded  rails  for  a  return 
conductor  have  been  tried.  These  methods 
may  be  divided  into  two  classes,  the  first 
class  aiming  to  remove  the  current  harmless- 
ly from  pipes  by  metallic  connections  or 
bonds  between  the  pipes  and  the  railway  re- 
turn circuit,  and  the  second  aiming  to  min- 
imize  stray   currents   through   ground. 

Since  stray    currents     cause     damage     only 
where  they  leave  pipes  to  flow  to  the  surround- 
ing soil,  attempts  are  frequently  made  to  pre- 
vent destruction  from  electrolysis  by  connect- 
ing or  lioniling  the  pipes  or  other  structures  by 
means  of   metallic  conductors  to  the  rads  or 
to  the  negative  return  circuit,  so  as  to  remo>vc 
the  electric  current  by  metallic  conduction  and 
thus  prevent  corrosion  from  electrolysis.    This 
method  can  protect  leail  cable  sheaths  because 
they  form  continuous  electrical  conductors,  but 
is  not  generally  applicable  to  underground  pip- 
ing system,   because  the  latter  do    not    form 
continuous  electrical  conductors,  but  arc  more 
or   less   discontinuous   networks.     While    lead 
calked  joints  usually  have  a  relatively  low  re- 
sistance,   it    frequently   happens   that   they  de- 
velop  such   high    resistance  as   to   make  them 
practically  insulating  joints,  due  undoubtedly  to 
the  formation  of  oxide  coatings.   Cement  joints 
and  cement  pipes  have  such  a  high  resistance 
compared  with   iron  pipes  that  they  are  prac- 
tically insulating.    Bonding  of  pipes  to  the  rails 
or  to  the  negative  return  circuit  can  only  afford 
local  protection  to  the  extent  that  the  piping 
connected    forms    a    continuous    metallic   con- 
ductor, and  this  latter  is  an  unknown  and  un- 
certain quantity  in  a  piping  network.     In  the 
practical  working  out  of  a  bonding  or  drainage 
system  two  opposing  tendencies  develop :  first, 
there  is  a  reduction  in  the  difference  of  poten- 
tial  between   pipes   and   rails   in    the    positive 
areas,  and  consequent  reduction  of  damage  in 
those  areas ;  and  second,  there  is  an  increase 
of  current  flow  on  the  pipes  throughout  the  en- 
tire svstem,  thus    increasing    the     danger     of 
trouble  at  high  resistance  joints  or  other  places 
where  two  piping  systems,  or  separate  portions 
of  the  same  system,  are  electrically  discontin- 
uous.    .As  a   rule,  in  the  early  stages  of  this 
system  and  especially  in  small  networks  when 
there  are  comparatively  few  bond  connections 
and  the  resistances  of  the  paths  over  the  pipes 
are  therefore  relatively  high,  the  effect  is  apt 
to  be  beneficial,  rcducin.^  the  danger  in  positive 
areas  more  than  it  increases  the  danger  else- 
where.    .'\s  the  system  grows  and  the  load  in- 
creases, more  and  heavier  bonds  become  neces- 
sary.    The  current   on    the   pipes   may   finally 
become  so  great  that  the  trouble  from  current 
shunting  around   joints  or    between     separate 
systems  will   increase   more  rapidly    than    the 
danger  in  the  positive  areas  is  reduced,  and  any 
further   increase   in   the  bonding    becomes    an 
actual  source  of  danger  to  the  system.     Since 
bonding  transfers  the  trouble  from  the  region 
where  it  was  most  evident  to  a  new  locality 
where  it  may  require  several  vears  to  manifest 
itself,  the  false  impression  is  created  that  the 
trouble  has  been  removed.    It  is  due  largely  t(i 
this  obscure  and  slow  manner  in  which  trouble 
develops  that   has  caused   this  method  to  be- 
come quite  widely  used.     .\  number  of  cases 
have  been   reported   where  a  itiain  bonded  to 
the  negative  return  circuit  at  the  power  station 
was  completely  destroyed   from   electrolysis  a 
block  or  two  away  because  of  a  high  resistance 
joint  in   the  main,   forcing    current    to    shunt 
around  the  joint  and  leave  the  main  a  short 
distance    away    from    the    power    station.      Tn 
one  of  these  cases  one  entire  block  of  main 
had  to  be  replaced      In  another  case,  the  water 
main  on  one  side  of  the  street  was  bonded  to 
the  negative  return  circuit  at  the  power  station, 
and  a  main  on  the  opposite  side  of  the  same 
street,  although  connected  through  cross-piping 
to  the  bonded  main,  was  completely  destroyed 
because   high   resistance  joints  had   develooed 
in  the  connecting  pipes.     In  addition,  bonding 
pipes  as  a  means  of  protection  always  render 
the  bonded  structures  a   part  of  the  negative 


return  circuit,  and  therefore  a  source  of  dan- 
ger to  other  underground  structures  which  are 
not  bonded.  It  has  in  fact  been  frequently 
found  that  where  gas  or  water  service  pipes 
cross  bonded  cable  sheaths,  currents  are  in- 
duced to  flow  from  the  service  pipes  to  the 
cable  sheaths,  and  produce  gradual  destruction 
of  the  service  pipes.  In  the  case  of  one  city 
nineteen  service  pipes  were  destroyed  in  the 
course  of  one  year  directly  where  these  pipes 
cross  telephone  ducts  containing  cables  whose 
sheaths  are  bonded  to  the  railway  return  cir- 
cuit. One  engineer  who  has  studied  this  prob- 
lem very  carefully  and  entirely  impartially  has 
very  aptly  likened  bonding  to  the  drug  habit, 
producing  temporary  relief  at  the  expense  of 
permanent  and  perhaps  irreparable  injury  to 
the  victim,  which  injury  is,  however,  too  rarely 
attributed  ti>  the  true  cause. 

I^xperience  shows  that  where  there  is  serious- 
Irouble  from  electrolysis  caused  by  large  stray 
currents  leaking  from  street  railways,  the 
hulk  of  this  trouble  is  due  to  defective  rail 
bonding,  to  ground  connections  from  the  nega- 
tive bus-bar,  and  to  lack  of  return  feeders  to- 
bring  current  back  from  the  rails  to  the  power 
station.  W  hile  stray  currents  can  only  be  en- 
tirely eliminated  by  insulating  the  return  cir- 
cuit by  the  use  of  a  double  trolley,  either  over- 
head or  in  conduit,  it  is  nevertheless  a  fact 
which  is  not  generally  appreciated,  that  when 
large  stray  currents  exist,  these  can  always  be 
reduced  to  a  small  fraction  of  their  present 
value  by  removing  all  ground  connections  of 
the  negative  bus-bar,  and  installing  insulated 
return  feeders  proportioned  for  equal  drop 
from  radially-disposed  points  in  the  track  sys- 
tem located  at  some  distance  from  the  power 
station.  By  this  method  the  rails  are  drained 
of  current  and  any  desired  part  of  the  voltage 
drop  can  be  removed  from  the  rails  and  trans- 
ferred to  insulated  conductors  from  which  cur- 
rents cannot  leak.  In  Europe,  such  radial  in- 
sulated return  feeders  for  bringing  current 
back  from  the  rails  to  the  power  station  are 
made  necessary  by  regulations  limiting  the  al- 
lowable drop  in  voltage  in  the  rails,  and  in 
most  cases  such  installations  of  insulated  re- 
turn feeders  have  substantially  removed  serious 
trouble  from  electrolysis.  This  system  of  min- 
imizing stray  currents  by  means  of  radially- 
disposed  insulated  return  feeders  has  also  been 
installed  in  a  number  of  .American  cities,  and 
the  method  is  gradually  being  recognized  as  bv 
far  the  best  for  minimizing  stray  currents. 
This  system  in  fact  removes  the  root  of  the 
trouble,  by  draining  the  rails  of  current  and 
removing  voltage  drop  from  the  rails  and  thus 
preventing  substantial  leakage  of  current 
through  ground,  and  is  therefore  correct  in 
principle.  The  railroad  companies  frequently 
object  to  this  system  claiming  that  it  is  pro- 
hibitively expensive.  This  is  certainly  not  the 
case,  as  is  evidenced  by  the  fact  that  the 
method  is  in  general  use  in  Europe  and  in  a 
number  of  American  cities  today.  The  fact 
is  that  in  many  electric  railways  there  is  prac- 
tically no  installation  of  negative  feeders  and 
the  railway  companies  are  often  not  willing  to 
install  even  a  moderate  amount  of  return 
feeder  copper.  A  mistake  is  often  made  in 
confusing  the  radial  insulated  return  feeder 
system  with  paralleling  the  rails  with  copper. 
Of  course  where  the  negative  bus-bar  is  con- 
nected to  the  rails  at  the  power  station,  and 
these  rails  are  paralleled  with  copper  feeders, 
the  drop  in  the  rails  is  reduced  in  the  propor- 
tion that  the  conductivity  of  the  return  circuit 
is  increased,  but  no  part  of  the  dron  is  actually 
removed  from  the  grounded  rails.  The  amount 
of  copper  paralleling  the  rails  that  would  be 
required  to  reduce  stray  currents  to  a  negligi- 
ble amount  would  in  all  large  systems  be  ab- 
solutely prohibitive.  This,  however,  is  not  the 
case  with  the  radial  insulated  return  feeder 
system.  With  the  latter  system  any  desired 
reduction  in  rail  drop  and  consequently  in  the 
amount  of  stray  current  can  be  secured,  inde- 
pendent of  the  amount  of  copper  installed,  the 
amount  of  copper  being  determined  by  the  al- 
lowable drop  or  power  loss  in  the  return  cir- 
cuit. The  railway  company  can  divide  the 
annual  charge  of  interest  on  copper  invested 
and  operating  expense  in  any  ratio  within  wide 
limits   without  affecting  the   amount   of   stray 
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current  produced  from  the  system.  The  pipe 
owning  companies  sutifer  constant  expense  on 
account  of  stray  railway  currents  in  the  form 
of  repairs  and  depreciation  of  their  under- 
ground structures,  and  in  the  form  of  liability 
for  accidents,  and  this  can  be  reduced  with 
certainty  to  any  desired  extent,  short  of  com- 
plete elimination,  by  the  assumption  on  the  part 
of  the  railway  company  of  expense  in  the  form 
of  interest  and  power  charges  for  its  return 
circuit.  The  railway  companies  should  in  all 
fairness  assume  this  expense  and  responsibility. 
If  the  railway  companies  would  apply  as  much 
engineering  knowledge  and  money  to  their 
negative  circuits  as  they  do  to  their  positive 
circuits  there  would  be  but  little  trouble  from 
electrolysis.  The  pipe  owning  companies  should 
co-operate  with  the  railway  companies  by  af- 
fording them  access  to  their  pipes  for  mak- 
ing necessary  measurements,  etc.  After  a  rail- 
way company  has  installed  a  reasonable  and 
fair  return  circuit,  it  sometimes  happens  that 
it  is  desirable  to  eliminate  any  remaining  cur- 
rent on  pipes  by  the  use  of  properly  located  in- 
sulating joints.  Under  these  circumstances  the 
pipe  owning  companies  should  be  willing  to 
co-operate  with  the  railway  company  in  the  in- 
stallation of  such  joints. 

DECISION   IN   PEORIA   CASE. 

In  the  decree  recently  filed  in  the  celelirated 
Peoria  case,  the  railway  company  is  enjoined 
and  restrained  from  injurying  the  property  of 
the  water  company  by  electric  current  escaping 
from  the  rails  or  structures  of  the  railway 
company.  No  particular  method  for  prevent- 
ing escape  of  current  is  prescribed  in  the  de- 
cree, because  the  court  in  its  decision  has  al- 
ready stated  that  a  court  does  not  have  the 
power  to  prescribe  by  injunction  any  specific 
system,  and  that  this  power  resides  only  with 
legislative  bodies.  In  its  decision  the  court, 
however,  lays  great  stress  upon  the  insulated 
radial  return  feeder  system,  which  is  spoken 
of  as  a  quadrilateral  system.  The  decree  also 
requires  the  water  company  to  co-operate  with 
the  railway  company  to  the  extent  of  giving 
the  railway  company  access  to  its  piping  sys- 
tem for  the  purpose  of  measuring  flow-  of  cur- 
rent upon  its  system,  and  of  determining 
whether  injury  from  electrolysis  is  being  con- 
tinued, in  order  that  the  railway  company  may 
determine  whether  it  is  complying  with  the 
terms  of  the  decree.  It  is  evident  from  this 
decree  that  the  expense  of  providing  a  proper 
return  circuit  for  the  railway  system  so  as  to 
minimize  escape  of  current  falls  entirely  upon 
the  railway  company,  as  it  should  in  all  fair- 
ness. One  section  of  the  decree  states  that 
within  six  months  after  the  expiration  of  one 
year  after  the  date  of  the  decree,  the  railway 
company  may  apply  for  a  hearing  on  the  ques- 
tion whether  it  should  be  permitted  to  make 
an  experimental  use  of  the  drainage  system, 
in  order  to  ascertain  whether  such  drainage  or 
limited  use  thereof  can  be  practically  applied 
to  the  piping  system. 

It  appears  from  the  decision  and  the  decree 
that  the  railway  company  must  within  one  year 
improve  its  return  circuit  so  as  to  prevent  as 
much  as  possible  the  escape  of  stray  electric 
currents  from  its  system.  If,  after  this  has 
been  done,  it  is  found  that  stray  currents  still 
exist  on  the  piping  system,  then  the  railway 
company  may  apply  to  the  court  for  a  hearing 
to  determine  whether  the  water  company 
should  be  directed  to  permit  the  railway  com- 
pany to  try  a  drainage  system  as  an  experiment 
to  remove  the  remaining  current  harmlessly. 
A  drainage  system  such  as  contemplated  as  a 
possible  final  measure  by  the  Peoria  decree, 
when  properly  controlled  so  that  only  small 
currents  arc  drained  from  the  pipes,  does  .not 
have  the  objectionable  ?nd  dangerous  features 
of  promiscuous  bonding  where  large  currents 
are  made  to  flow  on  the  pipes  as  often  found 
in  American  cities,  and  may  even  be  a  safe 
final  method  where  the  soil  conditions  are 
favorable  and  where  the  underground  struc- 
tures are  all  continuous  electrical  conductors. 
It  nevertheless  seems  to  the  author  very  unfair 
that  any  pipe  owning  company  should  be  com- 
pelled by  a  court  order  to  permit  an  electric 
railway  company  to  use  its  pipes  as  a  return 
conductor  for  its  railway  system,  even  to  the 
slightest  extent.     If  the  court  does  not  have  the 


power  to  compel  the  railway  company  to  adopt 
any  specific  method  for  eliminating  the  danger 
from  electrolysis,  then  it  certainly  should  not 
impose  any  specific  method  upon  the  pipe  own- 
ing companies.  The  latter  may  for  example 
prefer  to  remove  any  small  remaining  stray 
currents  by  means  of  properly  located  insulat- 
ing joints. 

It  is  the  author's  firm  conviction  that  such 
remedial  measures  as  pipe  drainage  or  insulat- 
ing pipe  joints  should  be  used  if  at  all  only  as 
a  final  measure  and  never  until  the  return  cir- 
cuit of  the  railway  has  been  improved  so  that 
only  small  amounts  of  stray  current  remain 
on  the  underground  structures.  This  view  ap- 
pears to  be  entirely  in  accord  with  the  Peoria 
decision,  and  is  certainly  in  accord  with  the 
best  engineering  practice. 


The  Design  of  the  New  Water  Purifi- 
cation Plant  at  Fargo,  North 
Dakota. 

The  water  supply  for  the  City '  of  Fargo 
is  drawn  from  the  Red  River  of  the  North. 

Originally  water  w-as  used  from  the  Red 
River  for  all  purposes.  It  was  hauled  about 
the  city  and  sold  as  a  commodity.  At  a  later 
date,  about  1879,  a  pumping  station  was  in- 
stalled and  water  supplied  through  mains 
laid  under  a  franchise  by  a  water  company. 
This  source  of  supply  and  method  of  distribu- 
tion was  satisfactory  ur.til  the  water  shed  be- 
came settled  and  the  river  became  contam- 
inated by  the  run  off  from  farms  and  possibly 
from  sewage  from  the  growing  cities  situated 
on   the   river  above  this  city. 

There  were  other  objectionable  features  of 
the  water  for  a  domestic  supply  and  in  the 
early  f)0's  a  number  of  artesian  wells  were 
put  down  in  the  western  part  of  the  city. 
These  wells  produced  a  supply  of  good  water 
but  it  was  exceedingly  hard,  and  considerable 
discussion  was  carried  on  from  time  to  time 
as  to  the  desirability  of  using  a  water  carry- 
ing a  large  amount  of  mineral  solids  in  solu- 
tion. 

The  difiiculty  of  obtaining  a  satisfactory  sup- 
ply of  water  led  to  many  investigations  as 
to  ways  and  means  of  bettering  it.  At  length 
the  City  Engineer,  Mr.  Frank  L.  Anders,  was 
directed  to  prepare  plans  and  specifications 
for  a  rapid  sand  filtration  plant.  A  brief  de- 
scription of  the  plant  adopted,  based  on  mat- 
ter contained  in  Mr.  .Anders'  latest  report, 
is  here  given. 

The  river  intake  is  substantially  constructed 
of  cedar  piling  faced  with  fir  sheet  piling 
to  prevent  any  movement  of  finely  divided  silt 
into  the  wet  well.  The  outer  end  of  the  intake 
is  constructed  so  that  water  will  be  taken 
from  as  near  the  surface  as  seems  desirable. 
It  is  also  fitted  with  a  screen  made  of  flat 
boiler  plates,  which  will  prevent  any  leaves  or 
sticks  from  entering  the  intake.  The  intake 
is  connected  to  a  wet  well  by  two  18-in.  cast 
iron  pipe  lines.  The  well  is  constructed  ot 
concrete,  and  in  two  sections.  Either  section 
may  be  cut  out  of  service  for  cleaning  for 
one  of  the  purposes  of  the  well  is  to  catch 
mud  before  it  enters  the  suction  line.  The 
well  is  fitted  with  the  necessary  valves  for 
changing  the  course  of  the  water  from  one 
chamber  to  the  other. 

From  the  wet  well  to  the  low  lift  pumps 
the  distance  is  about  800  ft.  and  connection 
is  made  between  the  two  by  an  18-in.  suction 
line.  This  line  is  cast  iron  flanged  pipe  and 
at  the  upper  end  is  connected  to  two  low  lift 
pumps.  These  pumps  comprise  that  part  of 
the  plant  that  lifts  the  water  from  the  river 
and  delivers  it  to  the  purification  plant.  The 
pumps  are  the  centrifugal  vortex  type,  built 
by  Lawrence  Manufacturing  Co.,  and  are 
driven  by  Sturtevant  turbines  directly  con- 
nected to  them.  The  combined  capacity  of 
the  two  pumps  is  .5,000.intO  gals,  per  24  hours. 
The  low  lift  pump  pit  is  a  concrete  structure, 
its  floor  elevation  being  880  and  the  top  of 
the  roof  006.  It  is  "22  ft.  in  diameter.  Ample 
space  is  obtained  in  the  pit  for  the  installa- 
tion of  another  pump  at  some  future  time  if 
necessary. 

Upon  leaving  the  low  lift  pimnps  the  watet 
is   conducted    through   a    16-in.   discharge   line 
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connected  to  the  mixing  chamber, 
point  it  is  treated  with  a  solution  of  „. 
the  purpose  of  softening  it.  The  mixinsi,, 
ber  IS  built  of  reinforced  concrete  j"' 
23  ft.  wide,  53  ft.  long  and  18  ft.  de 
IS  fitted  with  vertical  baffles  that  cau 
water  to  flow  up  and  down  through 
traversing  a  distance  of  over  1  UOO  ji 
being  kept  in  a  state  of  agitation  in  rH.r 
that  the  chemical  reactions  mav  be  comlt  / 
This  process  is  one  of  the  most  imift,  , 
that  takes  place  in  the  plant,  and  on*! 
will  have  the  greatest  bearing  on  the  ,>en, 
ability  of  the  purified  water.  l^ 

Upon  leaving  the  mixing  chamber,  thelater 


passes    into    sedimentation    basin    No.   J  j 

Ided 
perform.     The  coagulant,  which  may  "be  IJ! 


it  enters  this  basin  a  coagulant  may  beldpi 
which  also   has  a  very  important  functn 


sulphate  of   iron  or   sulphate  of  aliiinin'dp' 
composes  and  forms  a  hydrate,  also  kno- 
floe.     This   is  a   light  snow-flakelike  ni,V 
which    makes    its    appearance    soon   afti 
addition  of  the  coagulant  to  the  water 
cross   section   of   the   basins   are   such  a- 
give    a   very   low   velocity   to    the   wateran, 
this   is  necessary  in   order  that  the  flocnj.- 
settle  and  leave  the  water  clear.     The  i 
design    of   these   basins   is   an   importaiii 
of   the   work,    for   the   greater  part  of 
purification    is    done    in    them.      As    fh. 
forms  and  settles,  it  enmeshes  and  carric- 
it  most  of  the   turbidity  and  a  great  p.; 
the    bacteria,    thus    relieving    the    filters 
neavy  load  they  would  otherwise  have  to 

There    are    two    sedimentation    basins 
with   a   capacity   of    about    1,000,000  gal- 
case    the    chemical    reactions    and    subsi 
settlement    is    completed    in    basin    No '  1  ii, 
water   may   be   conveyed   to   basin   No.  2nii 
thence  to  the  filter.     Or,  if  the  reaction'irr 
completed    in    No.    1,   the    water   can  be  m- 
yeyed  from  it  directly  to  the  filters.    The  x- 
ing  chamber  can  be  cut  out  entirely  andhc 
basins   used    with   it   or   the   two   basins  «| 
in.  parallel.     In  order  to  prevent  after  dep;ts 
from  the  lime  action,  raw  water  can  be  i<ri 
as  the  treated   water   passes   from  the  bais. 
This  is  sometimes  necessary  and  is  the  i.sl 
effectual  device  known  for  this  purpose. 

A  conduit  constructed  of  concrete  convs 
the  water  from  the  sedimentation  basin  to 
the  filter  house  and  thence  along  the  ce;r 
lines  of  the  pipe  gallery  in  front  of  the  tils. 
Connecting  the  conduits  to  the  filters  t-e 
are  inlet  chambers  fitted  with  proper  va's 
to  conduct  the  flow  of  w-ater  into  the  pr 
chambers. 

The  filters  are  four  in  number,  cnmplt  i 
installed,  and  two  more  can  be  complij 
at  a  small  additional  cost.  They  are  construij 
of  reinforced  concrete  throughout,  and  e 
17  ft.  by  21  ft.  in  area.  Each  will  hava 
capacity  of  1,000,000  gals,  per  day,  e.xclu.e 
of  wash  water.     ^  ...    . 

The   filters   are  "furnished   with  a  cas;    ■ 
manifold    system    set    in    concrete.      Oi 
of    the    manifold    there    is    laid    10   ins, 
carefully  graded   filter  gravel   and   30  m 
a  carefully  prepared  silica  sand.     Wash  v.. 
boxes,  two  in  number,  run  longitudinally  vv. 
the  filters. 

The  treated  water  passes  on  to  the  s;l 
from  the  inlet  chamber,  thence  through  : 
sand,  gravel,  manifolds,  drains  and  control], 
to  the  clear  w'ell,  where  the  purified  wa 
is  stored  until  required  for  use.  The  cli 
well  is  underneath  the  filters,  protected  fn 
all  contamination  and  fitted  with  baffle  wj 
to  keep  the  water  in  circulation. 

The  filters  need  cleaning  at  certain  perio 
and  this  will  be  accomplished  by  reve'rsi 
the  flow  of  water  through  the  sand  and  cc 
veying  the  dirty  water  through  a  sewer 
the  river  below  the  dam.  The  sand  is  agitat 
during  washing  by  air  conveyed  to  it  by 
suitable  pipe  system. 

The  most  important  parts  of  the  plant  i 
stallation  are  the  filter  controllers.  Caref 
consideration  was  given  to  all  the  types  ■ 
controllers  now  in  use  and  it  was  decidi 
to  use  the  Earl  Filter  controller.  The  adva 
tages  of  this  piece  of  apparatus  are  man 
and  it  has  no  equal  for  the  duty  it  is  calk 
upon  to  perform.     Its  action  is  such  as  to  kf 
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i:  clear  well  full  ot  water  at  all  times  and 
i  ivill  meet  the  varying  rates  of  consimiptioii 
\  hout  the  attention  of  the  operator. 
The  Head  House  is  located  directly  west 
(J  the  filter  house,  and  is  a  two  story  struc- 
t  e  of  brick  and  concrete.  In  the  basement 
t  re  is  located  the  wash  water  and  air  pumps. 
|fh  room,  machine  shop.  etc.  The  laburatorv, 
sierintendcnt's  office,  chemical  controllers  and 
^■t  of  the  solution  tanks  are  on  the  first 
^jr,  while  the  second  fioor  is  devoted  to 
Stage  of  chemicals  and  their  preparation  for 
^ilition  to  the  raw  water. 
i\o  function  of  a  water  purification  plant 
ijmore  important  than  that  of  properly  add- 


ing the  chemical  solution  to  the  raw  water. 
The  rate  of  consumption  of  water  in  the  City 
of  Kargo  varies  from  about  oOO.UlKi  gals,  to 
probably  about  -I.UOO.UOO  gals,  per  2i  hours. 
The  raw  water  has  ;o  be  treated  to  meet 
this  varying  rate,  and  the  usual  method  is 
to  pass  the  chemical  solution  through  an  orifice 
having  a  known  discharge.  This  orifice  needs 
the  attention  of  the  operator  in  order  to  meet 
the  varying  rate  of  raw  water  discharge.  It 
is  at  once  apparent  that  the  operator  cannot 
do  this,  however  faithful  he  may  be,  for  he 
does  not.  at  all  times,  know  what  conditions 
he  has  to  meet.  The  whole  problem  is  satis- 
factorily solved  by  the  installation  of  the  Earl 
Chemical    feed   controller.     This   device  auio- 


matically  meets,  at  every  instant,  the  varying 
rate  at  which  the  raw  water  may  be  passing 
into  the  mixmg  chamber  and  the  proper  chem- 
ical is  at  all  times  fed  to  the  raw  water  at 
a  rate  proportionate  to  the  consumption.  By 
the  use  of  this  device  over-dosing  and  its 
ill  effects  are  eliminated,  as  is  also  under 
treatment  of  the  water.  The  operator  can 
rest  assured  that  the  water  is  at  all  times 
being  properly  treated. 

The  plant  is  constructed  throughout  of  re- 
inforced concrete,  except  the  buildings,  which 
are  faced  with  Twin  City  Terra  Cotta  tile 
and  lined  with  common  brick.  The  roofs 
are  trussed  with  steel,  sheathed  with  fir  and 
finished   with   green   glazed   tile. 
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'le  Economical  Design  of  Reinforced 

Concrete  Beams. 

'he  economical  design  of  a  reinforced  con- 
tf  lieam  is  that  design  which,  other  things 
lual,  costs  least  and  carries  the  load, 
diagrams  and  examples  for  making 
c  nomic  design  studies  of  beams  are  given 
ri  bulletin  rccentlv  published  by  the  Univer- 
>  of  Utah,  Salt  Lake  City.  This  bulletin 
i: written  by  Prof.  R.  B.  Ketchum.  It  pre- 
i  ts,  first,  the  assumptions  adopted,  outlines; 
>ond,  the  theory  of  stresses  in  reinforceti 
cicrete,  and,  finally,  presents  the  tubular 
ill  other  data  previously  mentioned.  Since 
;l  theory  outlined  is  that  common  to  the 
;  t  books  it  need  not  be  considered  at 
l<gth;  the  other  parts  of  the  discussion  are 
Jque,  however,  and  they  are  given  in  ab- 
shct  as  follows : 

CE.VER.\L    .\SSUMPTI0NS. 

.  Modulus  of  Elasticity. — This  value  for 
i:]  is  about  3(i,000.0u0,  and  for  concrete  it 
(jies  and  is  difficult  to  determine  accurately 
1  experiment.  For  all  our  computations  we 
1  e  assumed   ii  =  15  or  £c  =  2,000,000. 

.  Expansion  and  Contraction. — Co-efli- 
:,«  of  expansion  of  eteel  is  about  0.0000065, 
i;  for  concrete  0.000000  per  degree  Fahren- 
1.  Expansion  joints  should  always  be  al- 
i  ed  in  large  exposed  structures  at  inter- 
im; of  about  thirty  feet, 
lixposed  surfaces  of  retaining  walls,  bridge 
ys  and  similar  structures  should  be  rein- 
:':ed  with  about  0.3  per  cent  of  steel  to 
i|vent  small  cracks  forming  in  the  surface 
^;re  it  is  subject  to  wide  range  of  tcmpera- 
i;.  The  above  per  centage  should  be  fig- 
id  for  an  area  of  cross  section  of  maxi- 
im  thickness  of  about  12  ins. 
I  Weight  of  Concrete. — In  the  following 
ie  we  have  assumed  the  weight  of  con- 
:  e  to  be  150  lbs.  per  cubic  foot. 
]  Cost  Ratio. — In  this  discussion  the  cost 
.0  is  the  ratio  of  the  cost  of  a  cubic  foot 
>' steel  to  the  cost  of  a  cubic  foot  of  con- 
:  e.  For  example,  steel  at  3  cts.  a  pound 
:J:s  $14.70  per  cubic  foot  and  concrete  at 
HO  per  cubic  yard  costs  25  cts.  per  cubic 
It,  which  gives  a  cost  ratio  of  .58.8.  Cost 
■jos  of  30  and  60  have  been  used  in  the 
;es,  and  for  ordinary  conditions  the  cost 
»|   fall  within  these  limits. 

Continuity  of  Beams. — Allowance  for 
Jtinuity  of  reinforced  concrete  beams  and 
I'S  is  usually  made  about  as  follows : 

or  uniform  load  on  beam  continuous  at 
1'  end  only,  the  maximum  center  bending 
rnent   is   assum.ed   to   be   1-10    IVl. 

or  uniform  load  on  beam  continuous  at 
1(1  ends,  the  maximum  center  bending  mo- 
rjit  is  assumed  to  be  1-12  W!. 
I  he  negative  moment  over  the  support  for 
Irt  span  beams  and  for  slabs  is  usually 
i\'n  equal  to  the  ma.ximum  center  bending 
rnent,  and  the   same  amount   of  steel  pro- 

■d  for  the  negative  moment  as  for  the  pos- 

;  moment.  For  long  spans  and  beams  of 
rtortance  w^ith  special  loading,  the  negative 
ilnent    must    be    carefully    considered    and 

5er  provision  made. 


In  our  slab  tables  we  have  used  1-10  H'l. 
throughout. 

6.  AllotK-iiblc  L'nit  Slrcsses.~Thc  follow- 
ing conform  to  the  rcconmicndatioiis  made  by 
the  committees  of  the  various  engineering  so- 
cieties, and  to  recent  building  regulations. 

(a)  Steel  in  Tension:  Mild  steel  is  the 
most  suitable  for  reinforced  concrete  work 
and  in  the  tables  we  use  two  values  of  /«, 
namely,  15,Ono  and  18.000  lbs.  per  square  inch. 
Higher  values  than  these  are  considered  ques- 
tionable by  many  designers,  although  values 
as  high  as  22,500  are  used  for  twisted  steel 
bars   having  very  high  elastic  limit. 

(b)  Concrete  in  Compression:  A  mixture 
of  about  1 :2  :4  attaining  an  ultimate  strength 
of  2.000  lbs.  per  square  inch  in  28  days  is 
usually  assumed.  The  following  tables  are 
computed  for  two  maximum  values  of  /c, 
namely,  COO  and  750  lbs.  per  square  inch. 
Values  as  high  as  800  lbs.  are  in  quite  com- 
mon use  and  some  designers  use  even  as  high 
as  1.000  lbs.,  but  anything  higher  than  750  lbs. 
has  not  yet  been  sanctioned  by  the  best  au- 
thorities. 

(c)  Concrete  in  Vertical  Shear:  In  cal- 
culations on  beams  where  concrete  (not  re- 
inforced for  diagonal  tension)  is  assumed 
to   take    diagonal    tension,    the   vertical    shear 


unit  stress,  v  =  V/bjd,  should  not  exceed  2 
per  cent  of  the  ultimate  compressive  strength 
for  concrete  30  days  old  or  40  lbs.  per  square 
inch. 

(d)  Bond  and  Spacing  of  Bars:  For 
plain  straight  bars  use  80  lbs.  per  square  inch. 
For  plain  bars  with  hooked  ends  bent  180° 
with  radius  of  three  diameters,  use  100  lbs. 
per  square  inch.  Lateral  spacing  distance 
center  to  center  of  plain  bars  not  less  than 
two  and  a  half  diameters.  Distance  from 
center  of  bar  to  the  side  of  beam  not  less 
than  two  diameters.  Vertical  spacing  dis- 
tance center  to  center  of  bars  not  less  than 
one  and  a  half  diameters  and  not  less  than 
%  in.  in  the  clear.  In  slabs,  bars  shall  not 
be  spaced  farther  apart  than  two  and  one- 
half  times  the  thickness  of  slab. 

DESIGN     OF    RECTANGULAR     BEAMS. 

From  the  assumptions  given  above  and  the 
theory  of  stresses  26  tables  were  computed 
from  which  any  rectangular  beam  may  be 
found  for  a  given  superimposed  uniform  load. 
From  these  tables  beams  were  designed  and 
their  quantities  of  concrete  and  steel  were 
compared  and  prices  given  to  them  to  secure 
Table  I.  To  explain:  Assuming  a  uniform 
cross-section  of  a  beam  throughout  its  length, 
from   the   tables,   we   have   designed   a   series 


TABLE    I.— 

ECOXOAIICAL    PERCEXTAO 

KP    OF  STEEL 

RECTANGULAR     BEAMS 

Ma 

X.    i..— 

600 

n 

=  15 

Deptn 

Inches 

h 

tl 

4 

6 

s 

10 

12 

14 

16 

IS 

20 

22 

24 

26 

28 

30 

35 

40 

6 

.") 

1.2 
■   1.8 

1.2 

l.S 

1.2 
1,9 

1.3 

1.5 
2.5 

1.9 
2.7  ■ 

2.4 
3.2 

. ,  1  ■ 

s 

7 

1.2 

1.2 

1.1 

L2 

1.3 

1.6 

2.0 

2.5 

3.0 

1.8 

1.8 

l.S 

1.9 

2.1 

2.3 

*>  7 

3.2 

3.8 

10 

8^4 

1.2 

1.2 

1.1 

1.1 

1.2 

1.3 

Te 

1.9 

2.4 

2.9 

.3  .'4 

1.8 

1.8 

1.7 

1.6 

1.7 

l.S 

2.1 

••  c 

?  1 

-  3.6 

J,l 

12 

10^, 

1.2 

1,2 

1.0 

1.0 

1,0 

1.0 

1.1 

i.5 

1.1 

2.1 

2,5 

2.8 

3.3 

1.8 

l.S 

1,6 

1.4 

1.3 

1.3 

1.6 

2.1 

'Z.ii 

2.9 

3,4 

3^ 

4.0 

U 

121.4 

1.2 

1.2 

1.0 

1.0 

1.0 

1.0 

1.1 

1.3 

1.7 

1.9 

2.3 

2.5 

3.0 

s.'e 

1.8 

l.S 

1.6 

1.4 

1.4 

1.4 

1.6 

2.1 

2.4 

2.8 

3.1 

3.3 

3.7 

4.3 

IR 

14^ 

1.1 

I.l 

l.U 

1,0 

1.0 

1.0 

1.1 

1.2 

1.6 

1.7 

2.1 

2.3 

2.7 

3.1 

3.7 

l.T 

1.7 

1.6 

1,4 

1.4 

1.5 

1,6 

2.0 

2.3 

2.6 

2.8 

3.0 

3.4 

3.8 

4.3 

18 

16^4 

1.1 

1.1 

0.9 

1,0 

1.0 

1.0 

1,1 

1,2 

1.5 

1.6 

2.0 

2.1 

2.4 

2.6 

3.2 

4.0 

1.7 

1.7 

.1.6 

1,4 

1.5 

1.5 

1.5 

2,0 

2.2 

2.4 

2.6 

2.7 

3.1 

3.4 

3.9 

4.7 

2C 

IS 

1.0 

1.0 

0.9 

1,0 

1.0 

1.0 

1.1 

1.1 

1.4 

1.6 

1.8 

1.9 

2.1 

2.2 

2.7 

3.5 

1.6 

1.6 

l.,i 

1.4 

1.5 

1.5 

Lfi 

1.9 

2.1 

2.2 

2.4 

2.5 

2.8 

3.0 

3.S 

4.5 

22 

20 

1.0 

0.9 

0,9 

1.0 

1.0 

1.0 

1.0 

1.1 

1,3 

1.5 

1.6 

1.7 

1.8 

2.0 

2.3 

3.0 

1.6 

1..T 

!..■) 

1.5 

1.6 

1.6 

1.7 

1.8 

1,9 

2.1 

2.2 

2.3 

2.5 

2.7 

3.7 

4.3 

2i 

22 

1.0 

0.9 

0.9 

1.0 

1.0 

1.0 

1.1 

1.1 

1,2 

1.3 

1.4 

1.5 

1.6 

1.7 

2.0 

2.6 

1.6 

1..-. 

1.5 

1,5 

1.6 

1.6 

1.7 

1.8 

1,8 

1.9 

2.0 

2.1 

2.3 

2.5 

3.6 

4.1 

.'fi 

24 

1.1) 

1,0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.1 

1.2 

1.3 

1.4 

1.5 

1,6 

1.7 

2.0 

2.5 

1.6 

1,;") 

1.5 

1.5 

1.6 

1,6 

1.7 

l.S 

l.S 

1.9 

2.0 

2.1 

2.3 

2.5 

3.4 

3.9 

1^ 

26 

1.0 

1,(1 

1.0 

1.0 

1,0 

1.0 

1.1 

1.1 

1,2 

1.3 

1.4 

1.4 

1.5 

1.6 

2.0 

2.5 

1.6 

1,6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.8 

1.8 

1.9 

1,9 

2.0 

2.2 

2.4 

3.2 

3.7 

•iO 

28 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.2 

1.2 

1.3 

1.3 

1,4 

1.5 

1.6 

2.0 

2.4 

1.6 

1.6 

1.6 

1,6 

1.6 

1.6 

1.7 

1.7 

l.S 

1.8 

1.9 

2,0 

2.2 

2.3 

3.1 

3.5 

32 

.-iO 

l.I 

1.1 

1.1 

1.0 

1.0 

1.0 

1.2 

1.2 

1.2 

1.3 

1.3 

1.3 

1.4 

1.5 

1.9 

2.4 

1.6 

1,6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

l.S 

1.8 

1.9 

2.1 

2.2 

2.9 

3.3 

"A 

32 

1.1 

1,1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.2 

1.2 

1.3 

1.3 

1.3 

1.4 

1.5 

1.9 

2.3 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

l.S 

1.8 

1.9 

2.1 

2.1 

-2.7 

3.2 

■!G 

33^4 

1.1 

1,1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.2 

1.2 

1.3 

1.3 

1.3 

1.4 

1.5 

1.9 

2.3 

1,6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

1.8 

l.S 

1.9 

2.0 

2.1 

2.6 

3.1 

•is 

35Jy4 

1,1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.2 

1.3 

1.3 

1.3 

1.4 

1.5 

1.9 

2.1 

1,6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.') 

1.6 

1.7 

1.8 

1.8 

1.9 

2.0 

2.0 

2.4 

2.9 

10 

37V4 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1,2 

1.2 

1.3 

1.3 

1.3 

1.4 

1.4 

1.8 

2.0 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.8 

1.8 

1.8 

1.9 

2.0 

2.3 

2.7 

44 

41% 

1.0 

0.9 

0,9 

0.9 

0.9 

1.0 

1.0 

1.1 

1.1 

1.2 

1.2 

1.3 

1.4  ■ 

1.4 

1.7 

l.S 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1,7 

1.7 

1.7 

1,7 

1.8 

1.9 

2.1 

2.3 

4S 

4.';% 

1,0 

0,9 

0.9 

0.9 

0.9 

1.0 

1.0 

1.1 

1.1 

1.2 

1.2 

I,:i 

1.4 

1.4 

1.6 

l.S 

1,6 

1.6 

1.6 

1.6 

1.6 

l.C 

1.6 

1.6 

1.7 

1.7 

1.7 

1,7 

1,8 

l.S 

2.0 

2.1 

NOTE. — These    values    obtained    by    designing  beams   and   comparing   actual   nuantities   or   steel 
and   concrete   and   applying   cost   prices   to   same. 

NOTE,— L'se    upper    row    of    figures    for    cost  ratio   of   GO. 
tse  lower  row  of  figures  for  cost  ratio  of  30. 
Interpolate   for  other   values  of  cost   ratio. 

Cost   of   Cu.    Ft.   of  Steel. 
Cost  Ratio  — 

Cost  of  Cu.   Ft.   of  Concrete 
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of  beams  and  tabulated  the  relative  amounts 
of  materials  required,  and  by  applying  cost 
prices  show  therefrom  the  relative  costs  ot 
the  various  beams  of  equal  strength  for  a 
given  deptli.  Table  II  shows  this  informa- 
tion for  a  12-in.  beam,  and  from  this  and 
similar  tables  we  plot  the  curves,  Fig.  1, 
showing  the  variation  in  cost  of  the  beam 
with  the  per  cent  of  steel.  From  curves  in 
Fig.  1,  and  other  similar  curves,  by  plotting 
the  points  of  minimum  cost  we  are  able  to 
get  at  the  law  of  variation  of  the  economical 
per  cent  of  steel  with  the  span  of  the  beam 
as  shown  in  Fig.  2.  By  interpolation  of  dia- 
grams in  Fig.  2  we  are  able  to  tabulate,  as 
in  Table  I,  the  economical  per  cent  of  steel 
for  all  rectangular  beams  of  the  ordinary 
spans  and  depths  for  cost  ratios  of  30  to  00. 
Table  I  does  not,  however,  apply  to  slabs, 
as   the    breadth   of    the   beam    in   this   case   is 


high  percentages  of  steel,  even  though  the 
unit  stress  in  the  steel  may  be  very  low.  The 
steel  is  not  wasted  by  so  doing  as  it  has  tne 
effect  of  lowering  the  neutral  axis,  thereby 
utilizing  a  greater  portion  of  the  concrete; 
for  e.xample,  with  0.2  per  cent  of  steel  k 
equals  0.217,  and  for  2.0  per  cent  of  steel,  k 
equals  0.o31.  showing  that  in  the  use  of  a 
high  per  cent  of  steel  we  use  in  this  case 
more  than  twice  the  area  of  concrete  as  com- 
pared with  the  low  per  cent  of  steel. 

The  use  of  high  per  cent  of  steel  also  has 
the   following  advantages : 

(1)  Decreases  the  weight  of  the  beam 
very  materially. 

(2)  Decreases   the   bond   stress. 

(3)  As  the  dangerous  diagonal  stresses 
are  a  function  of  the  tension  and  shear  com- 
bined, the  low  stresses  in  tension  decrease 
the   diagonal  stresses. 
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will  cause  the  small  cracks  which  a  d^. 
scribed  by  all  the  experimenters  to  opetridej 
than  they  would  with  low  steel  stresses,  lere- 
by  increasing  the  possibility  of  corrosiof 
the   steel. 

(0)  Low  deformations  in  the  steel Luld 
also  necessarily  give  low  deflections  f  the 
entire  beam,  which,  of  course,  would  d^. 
sirable. 

In  regard  to  conclusion  No.  1,  we  ml  jj,, 
further  that  the  dotted  line  shown  oiUch 
of  the  diagrams.  Fig.  1,  shows  the  vattJon 
of  the  weight  of  the  beam  with  the  pacent 
of  steel.  For  example,  on  Fig.  1  a  beL  lo 
ins.  deep  span  20  ft.,  with  1.0  per  cif  of 
steel  will  weigh  just  twice  as  muchls  a 
beam  of  the  same  strength,  same  deptjand 
span  with  4.0  per  cent  of  steel,  and  the^^eam 
with  4.0  per  cent  of  steel  will  be  chjper 
The  most  economical  per  cent  of  ste'  for 
this  particular  beam  being  about  1.7  pepent 
for  a  cost   ratio   of  60. 

Shallow  Beams. — As  it  often  occurs  ti.t  it 
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Fig.  1 — Curves  Showing  Variation  of  Economical    Percentage  of  Steel. 


Fig.   2 — Economical    Percentage   of  Steel. 


not  variable,  and  for  any  depth  of  slab  the 
problem  consists  in  finding  the  amount  of 
steel  that  will  carry  the  given  load,  and  there 
is  no  economy  in  using  more  steel  than  is  re- 
quired to  carry  a  given  load. 

Conclusions. — It  is  quite  clear  from  a  study 
of  the  above  diagrams  and  tables,  that  for 
certain    cost    ratios    it    is    economical    to    use 


(4)  Low  working  stresses  in  the  steel  pro- 
vide a  greater  margin  of  safety  against  emer- 
gencies, as  it  has  been  shown  by  Professor 
Talbot  and  others  that  with  less  than  1.5 
per  cent  of  steel  we  cannot  expect  to  de- 
velop the  full  strength  of  the  beam. 

(-5)  High  unit  stresses  in  the  steel  always 
call    for    large    deformations,    which    in    turn 


TABLK    II.— RELATIVE    AMOUNTS    OF    MATERIALS 
t,  =  15')00.         f,.  =  600.         h  =  12". 
Span  in  feet- 


Per 

cent 

of 

steel. 

0.2 

0.4 

0.6, 

O.S 

1.0 

1.2 

1.4 

1.6 

l.S 

2.0 

2.5 

3.0 

4.0 


AND    REL.A.TIVE    COSTS. 
n  =  15. 


Concr. 
cu.  ft. 

b  = 
0.673 
b  = 


Steel 
lbs. 


8.11 
0.57 
3.24 


0.269 
h  = 


0.170 
b  = 


0.130 
b= 


0.121 
b= 


0.114 
b  = 


0.108 
b  = 


O.104 
b  = 


0.100 
b  = 


0.098 
b= 


0.092 
b= 


0.088 
b  = 


0.U83 


0.45 
2.05 


0.43 
1.57 


0.44 
1.46 


0.51 
1.37 


0.53 
1.30 


0.64 
1.25 


0.70 
1.21 


0.76 

l.l.S 


0.83 
1.11 


0.97 

i.oe 


1.11 

1.00 


1.40 


, 14 

Concr. 

cu.  ft. 

X6 

Steel 
lbs. 

45 

'b= 

.^33" 

0.43 
b  = 

0.75 
2.48 

0.20 
b  = 

0.52 
1.72 

0.14 
b= 

0.48 
1.56 

0.12 
b  = 

0.55 
1.44 

0.11 
b  = 

0.61 
1.36 

0.11 
b  = 

'  b'fie' 

1.30 

O.U 
b  = 

'  b'.is' 

1.25 

0.10 
b- 

0.79 
1.20 

0.10 
b= 

0.S4 
1.13 

-20 
Concr. 
cu.  ft. 
X310 


0.09 
b= 


0.09 
b= 


0.083 


0.99 
1.07 


1.12 
1.00 


1.40 


0.486 
b  = 


0.196 
b= 


0.163 
b  = 


0.142 
b  = 


0.129 
b  = 


0.119 
b= 


0.113 
b= 


0.106 
b= 


0.097 
b  = 


0.091 
b  = 


0.083 


Steel 
lbs. 

/ 24 

Concr. 

cu.  ft. 

XI 

s 

Steel 
lbs. 
56 

5.85" 

1.23 
2.36 

'1)= 

io.'i" 

0.66 
1.97 

b'.S6'  ' 
b  = 

3.31 

4.11 

0.69 
1.71 

0.34 
b  = 

1.44 
2.78 

0.72 
1.56 

0.23 
b  = 

1.17 
2.23 

0.77 
1.44 

0.19 
b  = 

l.OH 
1.86 

O.Sl 
1.3C 

'6. 'is' 

b  = 

'i.'oi' 

1.68 

0.86 
1.28 

0.14 
b  = 

1.06 
1.50 

0.90 
1.17 

0.12 
b= 

1.05 
1.29 

1.02 
1.09 

0.11 
b  = 

'i.'i3  ■ 

1.14 

i.'ii' 

1.00 

'o.'o'g ' 

b  = 

'i'iu' 

1.00 

•Total  cost 
per  lineal 
Span   in 


1.40 


0.083 


1.40 


8 
21.9 
28.6 
35.3 
9.9 
12.6 
15.2 
6.4 
7.6 
8.9 
5.2 
6.5 
7.8 
5.1 
6.3 
7.5 
5.0 
6.2 
7.3 
5.1 
6.2 
7.3 
5.2 
6.3 
7.3 
5.3 
6.3 
7.3 
5.4 
6.4 
7.4 


5.9 
6.8 


6.7 


8.: 


14 


15.2 
19.5 
23. .S 
7.6 
9.6 
11.6 
5.6 
7.0 
8.4 
5.2 
6.4 
7.6 
5.1 
6.2 
7.3 
5.3 
6.4 
7.5 
5.5 
6.6 
7.7 
5.4 
6.4 
7.4 
5.5 
6.5 
7.5 
5.7 
6.6 
7.5 
6.1 
7.0 
7.9 
6.7 
7.5 
8.3 


in  cents 
foot, 
feet. 
20 


18.3 

23.1 

28.0 

7.9 

9.8 

11.8 

7.0 

8.6 

10.2 

6.5 

7.9 

9.3 

6.2 

7.5 

8.7 

6.0 


24 


8.3 
6.0 
7.1 
8.2 
5.9 
6.9 
8.0 
6.0 
7.0 
7.9 
6.1 
7.0 
7.9 
6.7 
7.5 
S.3 


35 

44.3 

52.9 

14.5 

17.9 

21.3 

10.4 

12.7 

15.0 

9.0 

10.9 

12.8 

7.6 

9.1 

10.6 

7.3 

8.7 

10.1 

6.7 

7.9 

9.1 

6.6 

7.7 

8.8 

6.3 

7.2 

8.1 

6.7 

7.5 

8.3 


X Assumed  total  uniformly  distributed  net  load. 

•The  three  values  of  cost  correspond  to  the  cost  prices  30c,  40c  and  50c  per  cu.  ft.  of  concrete.     3c 
per  lb.   for  steel  used  throughout. 

b  =  width  of  beam  in  inches  to  carry  given  net  load. 
Amounts   ot  materials   are   for  beam   of  width  "b." 


is  desirable  to  make  the  depth  of  a  be;,  a 
minimum  even  at  greater  cost,  diagrams  |ii- 
lar  to  Fig.  1  will  serve  as  an  accurate  jde 
as  to  just  what  effect  an  increase  or  ale- 
crease  in  the  depth  would  have  in  makii  it 
necessary  to  use  more  or  less  steel  ferny 
given  case  to  carr\-  a  given  load.  Or  perps 
we  should  say  these  diagrams  show  just  lat 
effect  a  change  in  the  amount  of  steel  as 
on  the  total  cost.  If  we  use  a  depth  requ  ig 
a  larger  amount  of  steel  than  that  show  to 
be  the  economical  amount  for  a  beam  of  al 
span  and  depth,  we  can  see  readily  howjr 
we  are  from  the  point  of  economy  and  in 
tell  what  the  ultimate  difference  in  st 
would  be. 

DESIGN    OF    SLABS. 

Distribution  of  the  Load  and  of  the  Stc- 
It  is  common  to  assume  that  continuity  e:ts 
in  slabs  as  in  beaitis.  However,  where  a  b 
is  supported  on  all  four  sides  and  the  sla'i 
square  or  nearly  so,  it  is  economical  to  n- 
force  in  both  directions.  The  amount  f 
load  carried  by  each  set  of  reinforcing  is 
being  inversely  proportional  to  the  foiH 
nower  of  the  respective  dimensions  of  e 
slabs.     Thus  we  get   for 

Ratio  1  H- b   1.0       1.1       1.2       1.3      1.4 

Proportion  of  to- 
tal load  carried 
by  transverse 
system     0.50     0.5D     0.67     0.75     0.80    3 

If  the  slab  is  square  we  design  the  si 
each  way  to  take  half  the  load.  For  reel- 
gular  slabs  we  design  a  slab  to  take  the  tra- 
verse load  as  above,  and  design  the  loi- 
tudinal  reinforcement  to  take  the  remain' 
of  the  load.  It  is  evident  that  the  deflect i 
will  be  such  as  to  make  the  stress  in  the  lor- 
tudinal  bars  small  as  compared  to  that  ' 
the  transverse  bars,  therefore  it  is  not  w 
to  reinforce  both  ways  when  the  length  ' 
ceeds  the  breadth  more  than,  say,  25  per  ct 
Prof.  Turneaure  suggests  that  some  mf 
may  be  saved  in  square  or  rectangular  si; 
bv  distributing  the  steel  as  required  by 
moment  1-10  IVl.  (or  whatever  is  used  : 
the  particular  case   in  question)    for  the  ci 
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\-  half  of  the  slabs  span,  then  use  halt  this 
jKJiint  of  steel  for  the  remainder  of  the 
jb.  gradually  widening  the  spacing  of  the 
•Js  to  the  edge,  thus  using  three-fourths  the 
(mber  of  rods  as  required  by  ordinary  uni- 
,rni  spacing,  this  being  allowable  as  the 
jesses  in  the  center  must  necessarily  be 
leater  than  near  the  edge. 

Economic  Depth  and  Amount  of  Sleet. — 
l.ble  111  gives  the  complete  economic  design 
/  slab  for  any  load  and  span. 

In  explanation  of  how  we  arrive  at  the  val- 
I's  given  in  Table  III,  we  first  construct 
iigrams  for  various  spans  similar  to  Fig.  3. 

om  Fig.  3  we  make  Table  111.  showing  the 
jative  amounts  of  material  and  relative  cost. 

Tying  the  depths  and  the  amounts  of  steel 
I  conform  to  a  given  load  per  square  foot. 
;r  example,  for  a  superimposed  load  of 
J)  lbs.  per  square  foot,  on  a  span  of  6  ft.. 

■  may  use  0.2  per  cent  of  steel,  depth  of 
'  ins.,  or  0.4  per  cent  of  steel,  depth  ■'>.  1 
;..,  and  so  on  to  \:Z  per  cent  of  steel  with 
iJepth  of  3.8  ins. 


Iictwcen  these  cost  ratios  is  slight.  The  dot- 
ted lines  showing  the  economic  dei)th  curves 
for  the  two  ratios  and  the  full  lines  show 
the  average  lietween  the  two  cost  ratio  curves. 
Noting  that  we  would  ordinarily  want  the 
depth  only  to  the  nearest  14  in.,  the  solid 
lines  would  therefore  be  sufficiently  accurate 
lor  any  cost   ratio  between  30  and  tiO. 

From  curves  on  Fig.  5,  we  are  now  able 
to  tabulate  the  economic  depth  for  any  span 
and  any  load.  As  these  depths  are  taken  to 
the  nearest  %  in.,  it  now  remains  for  us  to 
get  the  exact  amount  of  steel  required  to 
hold  the  given  load. 

When  the  strength  of  the  slab  depends  on 
the  steel,  this  problem  leads  to  a  third  de- 
gree equation.  When  the  strength  depends 
on  the  concrete,  we  have  the  relation. 


/!•  =  1.5— V2.25  — eA/Z/orf" 
Having  the  value  of  k  we  can  readily  get 
f   from  the   relation, 

p  =  k'r2<K.\—k) 
However,    a    more    rapid    solution    of    this 


TAULIC   IV.— SLABS 

OK     MATKlllAL 

SPAN  6  I''EET. 

f^  =  600.      f.  =  loOOO 

•Load  =  100  lbs.   Ir. 

-3  3  O 

-<  T3  S  = 

^  Z.  "1  2 


.4 

.6 

.8 
1.0 


3 


7.1 
5.1 
4.5 
4.0 
3.« 
3,8 


RELiATIVE    AMOUNTS 
AND     RELATIVE     COSTS. 

n=15.     M=l/10  WL. 
ft.  =200  lbs.  per  sq.   ft. 

tn        n        o  y 


re 


.592 
.425 
.375 
.333 
.325 
.317 


.4S 
.64 
.82 
.94 
1.13 
1.26 


@  3c 
1.4 
1.9 
2.5 
2.8 
3.4 
3.8 


®  25c 
14.8 
10.6 
9.3 
8.3 
8.1 
7.9 


.4 

.6 

.8 

1.0 

1.2 


9.3 
6.6 

5.7 
5.2 
6.0 
4.9 


.i  ID 

.560 
.475 
.433 
.417 
.408 


.65 
.88 
1.11 
1.31 
1.56 
1.83 


2.0 
2.6 
3.3 
3.9 
4.7 
5.5 


19.3 
13.7 
11.8 
10.8 
10.4 
10.2 


16.2 
12.5 
11.8 
11.1 
11.5 
11.7 


Ix>ad  =  200  lbs.  Ir.  ft.=:400  lbs.  per  sq.  ft. 


21.3 
16.3 
15.1 
14.7 
15.1 
15.7 
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Fig.  3 — Relative   Amounts  of   Material   and   Cost. 
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Tabulating  these  quantities  and  applying 
;t  prices  we  are  able  to  plot  the  cost  curves 
shown  on  Fig.  4.  These  curves  show  very 
:idcd  minimums  for  economical  depths  for 
;  various  loads. 

n  a  similar  manner  we  have  made  these 
.grams  and  tables  for  other  spans,  and 
im  the  curves  similar  to  Fig.  4  we  are  able 
get  at  the  law  of  variation  of  economical 
)th  for  the  various  loads  and  cost  ratios. 
.'  therefore  construct  Fig.  5  from  the  mini- 
m  points  on  the  curves  of  diagram.  Fig. 
We  apply  cost  ratios  of  30  to  GO  to  the 
bles  II  and  similar,  and  from  these  re- 
ts find  that  the  variation  of  economic  depth 


problem  is  made  by  use  of  tables,  from  which 
we  readily  interpolate  the  exact  amount  of 
steel  required.  These  values  for  the  required 
amount  of  steel  for  the  slab  of  proper  depth 
are  shown  in  Table  III. 

Hence  we  have  in  Tabic  III  the  most 
economical  slab  completely  designed  for  any 
given  load  and  span.  Similar  tables  could 
be  made  for  unit  stresses  corresponding  to 
any  desired  specification.  In  the  above  we 
have  taken  no  account  of  the  possible  saving 
on  the  columns  and  girders  of  the  struc- 
ture that  might  be  affected  by  using  some- 
what thinner  slabs  with  more  steel,  thereby 
decreasing  the  dead   load. 


BLE  III.— SLABS.     ECONOMIC  DEPTH  AND  CORRESPONDING   PER  CENT  OF  STEEL. 
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pper  row  of  figures  gives  depth  in  inclies.     Lower  row  of  figures  gives  required  per  cent  of  steel. 

id  given    =   pounds   per   sq.    ft.    superimposed  load.     Depths  given  arc  total  depths  of  slab  =  h. 

en  h  <4"  center  of  steel  is  %"  above  bottom  of  slab.  When  h  =  or  >4"  and  <10"  center  of 
3'?1  is  1"  above  bottom  of  slab.  When  h  =  or  >10"  and  <  12"  center  of  steel  is  IVi"  above  bottom 
■slab.     The  above  depths  are  economic  depths  for  cost  ratios  between  30  and  60. 
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Decrease  of  Concrete  Work  at  Gatun 
Locks. 

The  amount  of  concrete  placed  in  tlie 
walls  of  Gatun  Locks,  Panama,  during  the 
month  of  May  amounted  to  7,745^  cu.  yds,, 
which  is  the  least  amount  placed  during 
any  month  since  the  first  month  of  con- 
crete placement  in  the  locks — .'Vugust,  1909. 
Only  two  of  the  eight  2-cu.  yd.  Chicago 
cube  mixers  in  the  construction  plant  were 
employed,  and  these  were  not  in  continuous 
use.  The  walls  of  the  locks  proper  are 
finished,  except  for  placing  small  quantities 
of  concrete  in  tunnel  conslruction  and 
grouting  machinery.  The  only  heavy  ma- 
sonry lieing  placed  is  in  the  cellular  ap- 
proach wall  at  the  upper  end  of  the  locks. 
The  output  of  concrete  will  be  small  until 
the  inauguration  of  work  on  the  lower  wing 
and  approach  walls,  at  the  sites  of  whicli 
excavation  is  being  made  by  pipe  line  suc- 
tion dredge.  When  the  excavation  has 
been  completed,  the  pit  will  be  pumped  out, 
and  the  laying  of  concrete  for  the  walls 
should  begin  about  September  1.  1912. 


Public  Welfare  Exposition. — .\  public 
welfare  exposition  of  pure  foods,  sanitary, 
safety  and  building  appliances  for  improv- 
ing the  conditions  of  home  life,  and  assist- 
ing those  engaged  in  public  work  and  im- 
provements, will  be  held  at  the  Univorsitv 
of  California  at  Berkeley,  Sept.  23  to  28. 
There  will  also  be  exhibits  of  machinery  and 
supplies  used  in  the  administration  of  inu- 
nicipal    government. 
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Method  and   Cost   of   Jacketing   With 
Concrete     the     Underwater     Por- 
tions of  a  Bridge  Substructure. 

Three  masonry  piers  and  an  abutment 
founded  on  stone-filled  cribs  were  repaired  in 
1911  by  building  jackets  of  concrete  around 
the  under-water  portions.  The  old  piers  had 
been  in  use  some  05  years.  The  portions  above 
low  water  were  of  squared  granite  laid  in 
mortar  probably  of  lime  or  a  mi.xture  of  lime 
and  natural  cement.  Below  low  water  the 
piers  were  closely  framed  hewn  pine  cribs 
filled  with  field  stone  and  were  well  pre- 
served. The  strengthening  work  was  consid- 
ered necessary  to  fit  the  piers  to  carry  a  steel 
superstructure  being  built  to  replace  the  orig- 
inal wood  spans.  Tlie  conditions  encountered 
in  this  work  and  the  method  and  cost  of  do- 
ing the  work  are  described  by  Mr.  E.  E. 
Greenwood,  engineer  in  charge,  in  the  Pro- 
ceedings, Maine  Society  of  Civil  Engineers. 
We  abstract  the  description  as  follows : 

The  river  bed  at  this  point  consists  of 
boulders  and  at  some  points  ledge  crops  out. 
The  depth  of  water  at  low  tide  is  from  two 
to  18  ft.,  averaging  about  12  or  14  ft.  at  the 
piers,  and  the  ordinary  rise  of  the  tide  is  about 
16  ft.  The  old  piers  were  protected  by  a 
heavy    riprap    deposited    about   the   base,    this 


it  was  decided  to  do  this  work  with  divers. 
Therefore  two  divers'  outfits  were  organized 
and  set  to  work,  and  the  old  riprap  and  debris 
were  removed  to  such  a  depth"  as  to  secure  a 
suitable   foundation. 

It  was  found  that  the  old  riprap  was  so 
closely  packed  that  it  was  not  necessary  to 
go  down  to  the  old  river  bed  in  most  places. 
The  depth  was  generally  froin  3  to  10  ft.  be- 
low low  water,  with  some  points  deeper.  The 
writer,  in  a  diving  suit,  personally  examined 
the  bottom  in  each  case  and  was  satisfied  that 
a  greater  depth  would  only  have  been  a  waste 
of  time  and  money. 

^  Our  next  step  was  to  devise  the  most  prac- 
ticable method  of  building  a  form  for  the 
concrete,  and  it  was  decided  to  build  a  timber 
crib  8  ft.  wide  entirely  around  the  pier,  leaving 
the  space  between  the  crib  and  pier  to  cor- 
respond with  the  required  thickness  of  con- 
crete, which  was  generally  about  6  ft.  below 
low  water. 

This  crib  was  built  of  8x8-in.  hemlock  tim- 
ber and  divided  into  checks  about  8  ft.  square, 
each  alternate  check  being  floored  over  to 
contain  rocks  for  sinking  it.  The  crib  was 
built  up  to  2  or  3  ft.  above  water  at  low  tide, 
thus  giving  something  on  which  to  work  while 
the  tide  was  out  to  build  the  forms  in  the 
ordinary    manner    above    that    height,      .\fter 


suming  that  5  per  cent  of  the  totalUfr.j 
the  cavities  of  the  old  work  was  2,19fl^  "j" 
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Fig.  5 — Economic  Depth  for  Any  Span  and  Any  Load. 


riprap  coming  up   above  low  water  in  a   few 
places. 

The  nature  of  repairs  decided  upon  was  to 
put  a  jacket  of  reinforced  concrete  around 
each  structure  up  to  the  high  water  line,  con- 
necting this  jacket  with  the  old  work,  above 
low  water,  by  means  of  anchor  rods  inserted 
in  holes  drilled  into  the  old  piers  about  3  ft. 
apart  vertically  and  horizontally.  Above  high 
water  the  old  work  was  to  be  thoroughlv 
pointed  up  with  rich  gement  mortar.  The 
thickness  of  this  concrete  jacket  was  in  gen- 
eral from  3  to  6  ft.,  finishing  off  at  the  top 
two  and  one-half  feet  thick. 

On  account  of  the  uncertainty  of  what  we 
should  have  to  contend  with  as  the  work 
should  progress  it  was  thought  impracticable 
to  make  specifications  under  which  a  con- 
tractor could  be  expected  to  mak'e  a  reason- 
able bid  on  the  work,  either  by  unit  prices 
or  a  lump  sum.  For  instance,  there  was  no 
way  to  estimate  how  much  liquid  concrete 
would  be  swallowed  up  by  the  unknown  cavi- 
ties in  the  old  work,  and  it  was  of  course 
desirable  to  fill  these  cavities  as  far  as  possi- 
ble. It  was  therefore  decided  to  do  the  work 
by  the  day  under  the  supervision  of  a  com- 
petent foreman. 

Our  next  question  was  that  of  the  best 
method  of  accomplishing  the  desired  results, 
having  12  to  14  ft.  of  water  to  contend  with 
at  low  water  and  twice  a  day  this  was  in- 
creased by  about  16  ft.  of  tide. 

The  first  step  was  to  remove  ;i  large  part 
of  the  old  riprap  about  the  piers  and  prepare 
a  foundation  for  the  concrete  jacket.  As  a 
cofferdam  of  sufficient  depth  was  impracticable 


the  crib  was  grounded  all  the  checks  were 
filled  with  field  stone  and  a  quantity  of  the 
larger  sized  stones  was  deposited  outside  the 
crib  as  an  extra  precaution  against  scour. 
The  inner  side  of  the  crib  was  then  lined  with 
vertical  matched  spruce  plank  driven  as  much 
as  possible  in  the  bed  and  all  holes  at  the  bot- 
tom thoroughly  chinked  by  divers,  thus  giv- 
ing an  almost  water-tight  form  for  the  con- 
crete. The  concrete  was  then  deposited  in 
the  water,  partly  by  means  of  the  bottom 
dunip  bucket  and  partly  by  means  of  the 
flexible  chute  method,  always  endeavoring  to 
deposit  the  mixture  with  the  least  possible 
wash.  After  reaching  the  height  of  low  water 
the  work  was  mostly  done  by  working  a  few 
hours  at  a  time  while  the  tide  was  out.  The 
concrete  in  general  was  a  1:2:4  mixture  of 
Portland  cement,  sand  and  crushed  rock.  In 
the  abutment  where  the  work  was  all  above 
water  a  1:3:0  mixture  was  used.  This  piece 
constituted  about  one-sixth  of  the  entire  job. 
-A  Smith  mixer  of  1  cu.  yd.  capacity  was  used 
on  all  of  the  work. 

The  cement  was  delivered  on  the  work  bv 
the  local  dealers  for  $1.73  per  barrel.  S.ind 
was  delivered  for  $1..50  per  load  of  about  1% 
cu.  yds.  or  at  about  $1 20  per  cubic  yard. 
Crushed  rock  cost  delivered  on  the  work  $2.2.5 
per  cubic  vard.  Labor  cost  $2  per  dav  of  nine 
hours.  Hemlock  lumber  cost  $18  per  thou- 
sand and  spruce  lumber  $22  per  thousand  de- 
livered. 

An  accurate  account  waskeptof  the  total 
cost  but  the  exact  division  between  the  differ- 
ent classes  as  given  below  is  something  of  an 
estimate  but  is  believed  to  be  quite  near  the 
facts.     The  total  amount  of  concrete  built  as- 
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Teaming  


Cement 
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jacket    I 
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Less  estimated  salvage  on  tools  and  lun 
ber     


20i 
I.SSl 

126,0S! 


Net  cost 


■125  y: 


This  gives  a  cost  of  $11.68  per  cul 
for  the  whole  job.  But  if  we  omit  t 
six  items  above  mentioned  as  not 
chargeable  to  the  yard  price  of  concr 
have  $8.32  as  the  net  yard  price  wihch  i 
the  cost  of  all  crib  work  and  forms. 

When  it  is  considered  that  the  wo: 
largely  under  water  and  also  under  a 
over  which  a  city  traffic  had  to  be  maiii 
the  above  prices  do  not  appear  excessi; 
it  is  doubtful  if  a  contractor  would  fe. 
ranted  in  making  such  a  price  on  a 
job  even  with  a  fair  profit  added. 

The   work   was    done    between   July    ai,j 
October   13  and   was   under  the   direct  '■• 
vision  of  Mr.  Joseph  Mullen  of  Bang., 
has    had    a    large    experience   in    that   i 
work  and  to  whom  belongs  the  credit 
cuting  the  work  in  an  economical  man 


The  lower  part  of  each   leaf  of  tli 
gates    for    the    Panama    locks    is    a 
tight   chamber   so    that    surrounding 
reduces      the      weight     on      its     hinge- 
makes   it   easier   to   move.     In   order  t 
the    leaf    from    lifting    when    the    gat 
closed,  the  upper  part  of  the  leaf  ha^ 
on  the  side  toward  the  upper  lock  le\  i.. 
let  water  in  and  thus  weigh  the  leaf  im^ 
The   air    chamber    of   the    west   leaf 
upper    guard    gate   in    the    east   chan; 
Gatun  Locks  was  tested  on  June  10,  Ir: 
ing   it   with    water. 

The    air    chamber    of    this    leaf    cor  i 
13,000   cu.    ft.     The   upper   guard   gat 
ft.    8    ins.    high,    are    the    smallest 
gates    in    the    locks,    except    the    sea 
For  the   higher  gates   the  air  chainbr 
proportionately  larger. 


The    total    yardage     excavated     on  it 
Panama    canal  'ifi    May    was    2,506,91  ^  ■ 
yds.,  leaving  to  be   excavated   24.j93.,- 
yds.    to    be    excavated    or    less    than 
eighth    of    the    entire    amount    required  if 
the   completed  canal. 


Over  86  per  cent  of  the  concrete  for  e 
Panama    locks    is   in    place,    the    amoiini.t 
the   close   of   work   on  June  8  being   "' 
66AY2    cu.    yds.,   out   of   a   total    of  ap' 
mately  4,302.563.     .A  total  of  21,952  cu. 
of    concrete    was    laid    in    the    locks  dui? 
the  week  ending  June  8. 


The  Sociedad  Colombiano  de  Ingenierost 
Bogota,  Colombia,  is  engaged  in  collecting  cl 
on  rail  sections  and  in  making  studies  to  ■ 
termine  the  proper  track  gage  for  the  Si: 
Railwavs. 


Plans  for  the  new  terminal  station  of 
P.  R.  R.  in  Panama  have  been  approved  s 
construction  has  been  commenced.  The  m 
part  of  the  new  building,  which  will  be  of  ' 
Italian  Renaissance  style  of  architecture,  «' 
a  frontage  of  170  ft.  and  a  depth  of  00  ft 
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As   was   prodictcii   in   pre- 
vious  issues   very  little   has 
he  Doings     been    doing    the    past    tew 
of  days  in  the  way  of  award- 

he  Week        '"^  iarge  railroad  construc- 
tion contracts.  A  number  of 
smaller  contracts  have  been 
;ut  most  of  the  big  stuff  is  evidently  being 
over  for  the  next  fiscal  year.    Among  the 
-acts  let  recently  are  the  following:     W. 
cnch  &  Co.,  3090  West  Grand  Blvd.,  De- 
^''ch.,    for   grading  another   section   of 
'  belt  line  at  Detroit.  Mich.,  for  the 
Central  R.  R. :  D.  J.  Burke,  Lewis- 
,  Mont.,  for  work  on  the  Dry  Creek  line 
le  Milwaukee  in  Gallatin  County,  Mont. ; 
ie  Mason.  Portland,  Ore.,  for  grading  and 
ine  bridges  for  the  new  line  of  the  Clack- 
-■    ithern  Ry..  from  Oregon  City,  Ore., 
a;  Karner  Bros.  &  Co..  Dallas.  Tex., 
.  .ructing  a  17-mile  branch  for  the  Fris- 
rom  Bloomington.  Tex. ;  M.  Ford,  Cedar 
ids.  la.,  for  grading  for  an  interurban  line 
li  Cedar  Rapids,  la.,  to  Mt.  Vernon,  la.,  for 
■  7edar  Rapids  &  Iowa  City  Ry. :  J.  X.  Gil- 
.  ton.  Ala.,  for  grading  for  a  20-mile 
into  Lauderdale  County.   Miss.,   for 
u  ^^;ssippi  Eastern  R.  R. ;  Deaks  &  Hinds, 
•nto.  Ont..   for  double  tracking  a  portion 
,  e  Canadian  Pacific  R.  R.  between  .Sudbury 
(Port  Arthur.  Ont. 

'  .>s  of  construction  work  at  the  pres- 

appears   to  offer  more  opportunities 

'way   improvements.     A  considerable 

f  good  sized  ,'obs  are  open  for  bids. 

.,  .  elsewhere  in  this  issue.     Among  the 

;t  of   these   are   the    following :      13   con- 

•=  hy  the  Pennsylvania  State  Highway  De- 

•    for   the   construction   of   roads,   the 

length  of  these  contracts  being  some- 

c  3!t  miles ;   improvement  and  exten- 

_  '  miles  of  roads  for  Supervisors'  Dis- 

.\\  .   1    of    Lincoln    County,  Mississippi: 

i  the   construction    of    about    35    miles    of 

,'   in   Cumberland   County.   Tenn.     One   of 

larger  highway  construction  jobs  let  since 

iilast  issue  calls  for  the  construction  of  40 

H   miles  of   permanent   road   for   Precinct 

h  of  Lamar  County.  Texas.    This  contract 

i  awarded  to  the  O'Xeil   Engineering  Co.. 

iis,  Tex.,  at  $237,500. 

(le  of  the  planks  of  the  platform  adopted 
ie  Republican  party  at  its  Chicago  con- 
ion  provides  the  following: 

]he  Mississippi  River  is  the  nation's  drain- 
Ij  ditch.  Its  flood  waters  gathered  from 
<i-one  States  and  the  Dominion  of  Canada, 
litute  an  overpowering  force  which  breaks 
<;evees  and  pours  its  torrents  over  many 
i'  >n  acres  of  the  richest  land  in  the  Union. 
img  mails,  impeding  commerce,  and  caus- 
Mreat  loss  of  life  and  property. 

'hese  floods  are  national  in  scope  and  the 
?  ters  they  produce  seriously  affect  the  gen- 
i  welfare.  The  State  unaided  cannot  cope 
i|  the  giant  problem,  hence,  we  believe  the 
3  ral  Government  should  assume  a  fair  pro- 
1  on  of  the  burden  of  its  control  so  as  to 

?nt  the  disasters  from  recurring  floods.'' 
expected  that  the  Democrats  will  adopt 

lilar  plank,  and  that  the  Third  party  will 
!  do  likewise.  Betw  een  the  three  it  is  pos- 
t  that  something  will  be  done. 
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.\  .Npccial  message  has  been  sent  to  Congress 
by  President  Taft  asking  for  an  appropriation 
of  $I,250,uOO  to  protect  the  Imperial  Valley  of 
California  against  emergencies  of  floods  from 
the  Colorado  River  while  negotiations  for  the 
protection  of  that  territory  are  pending  with 
Mexico.  .\n  immediate  appropriation  was 
urged  to  be  used  principally  in  the  construction 
of  levees  and  revetments  along  the  Colorado 
River  and  to  be  expended  under  his  direction. 

The  largest  dock  contract  let  recently  ap- 
pears to  be  the  one  secured  by  Grant  Smith  & 
Co.,  Henry  Bldg.,  Seattle,  Wash.  This  con- 
tract amounts  to  $517,650  and  calls  for  the  con- 
struction of  Pier  2t>  at  San  Francisco,  Cal.,  for 
the  Harbor  Board  of  that  city. 

Two  good-sized  drainage  projects  in  Harris 
County,  Texas,  are  taking  shape.  The  Com- 
missioners' Court  has  created  Drainage  Dis- 
tricts Nos.  6  and  7,  and  at  an  early  date  elec- 
tions will  be  held  in  the  two  districts  to  decide 
on  the  issuance  of  bonds  with  which  to  secure 
funds  to  put  into  effect  the  work  as  has  been 
planned.  The  two  issues,  while  voted  on  sep- 
arately, w-ill  involve  $300,000  in  bonds,  the  re- 
ceipts from  the  sale  of  which  will  be  expend- 
ed in  the  drainage  works.  District  Xo.  G  will 
embrace  about  2ii.000  acres  of  land.  District 
Xo.  7  includes  about  .^o.OtlO  acres  of  land 
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Mr.  James  Keycs  tendered  his  resignation 
as  third  assistant  superintendent  of  sewers. 
Dayton,  Ohio,  on  June  11. 

Mr.  George  Plunger  .gave  an  interesting 
lecture  on  the  Construction  of  the  Panama 
Canal  at  the  Chicago  Beach  Hotel.  Chicago, 
on  June  19.  He  illustrated  his  lecture  with 
motion   pictures. 

Mr.  A.  E.  Foreman,  formerly  secretary 
and  manager  of  the  Concrete  Engineering 
and  Construction  Co..  Ltd.,  has  betn  ap- 
pointed chief  assistant  to  City  Engineer 
Rust  of  Victoria,  B.  C. 

Mr.  H.  K.  Eggleston  has  been  appointed 
to  the  position  of  Steam  Railroad  Inspector, 
Public  Service  Commission,  Second  Dis- 
trict, Xew  York  State,  vice  W'.  L.  Derr,  who 
resigned  on  June  1,  1912. 

Mr.  J.  B.  Stouder  was  appointed  Steam 
Railroad  Inspector  to  fill  the  vacancy 
caused  by  the  promotion  of  Mr.  C.  R.  Van- 
neman.  Public  Service  Commission,  Second 
District,  Xew  York   State. 

Mr.  L.  P.  Friestedt,  a  prominent  contractor 
of  Chicago  and  inventor  of  Friestedt  steel 
sheet  piling,  has  contributed  Sl.OOO  to  the  new 
Progressive  party.  Mr.  Friestedt  is  President 
of  the  Cullen-Friestedt  Co.,  7  S.  Dearborn  St., 
Chicago. 

Mr.  C.  R.  Vanneman,  who  has  been  Steam 
Railroad  Inspector  for  the  Public  Service 
Commission  of  the  State  of  Xew  York, 
Second  District,  has  been  promoted  to  be 
Chief  of  a  Division  of  Transportation  re- 
cently created  by  the  Cominission.  This 
division  will  have  charge  of  the   inspection 

3? 
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ui  inainloiKince  m  way  and  operau^m  of 
steam  railroads  within  the  State.  It  is  ex- 
pected that  it  will  also  make  inspection  of 
the   Interurban   Electric   line. 

Mr.  James  W.  Synan  has  been  named  by 
Governor  Foss  of  Massachusetts  to  fill  the 
vacancy  on  the  Highway  Commission 
caused  by  the  retirement  of  Hon.  Harold 
Parker  of  Lancaster,  who  was  chairman. 

Maj.  W.  \V.  Crosby,  consulting  engineer, 
of  Baltimore,  was  given  the  degree  of  doc- 
tor of  science  on  June  12  by  the  Maryland 
.Agricultural  College,  in  recognition  of  his 
work  for  the  improvement  of  the  highways 
of  the   state. 

Mr.  Paul  Barnard  has  resigned  as  super- 
visor of  track  of  the  Chesapeake  &  Ohio 
Railway  at  Richmond,  Ind..  and  will  go  to 
accept  a  position  in  the  engineering  depart- 
ment of  the  Grand  Trunk  tS;  Pacific  Ry.  at 
Pert  .Arthur,  Ont. 

Mr.  Richard  H.  Dickiion  has  been  elected 
by  the  County  Commissioners  as  road  engi- 
neer for  Dorchester  County,  Maryland.  Mr. 
Dixon  is  a  graduate  of  Maryland  .Agricul- 
tural College  and  was  formerly  of  the  State 
Geological   Survey. 

Mr.  Sam  A.  Taylor.  Pittsburgh,  Pa.,  has 
been  elected  for  the  ensuing  year  as  presi- 
dent of  the  American  Mining  Congress. 
The  other  officers  are:  D.  W.  Brunton.  Den- 
ver. Colo.,  first  vice  president:  E.  A.  Mont- 
gomery, Los  Angeles,  Calif.,  second  vice 
president:  Carl  Scholz,  Chicago,  111.,  third 
vice  president:  James  K.  Callbreath,  Den- 
ver, Colo.,  secretary. 

Mr.  C.  H.  Hollingsworth.  formerly  super- 
intendent and  engineer  in  charge  of  the 
construction  of  the  water  works  tunnels  at 
Buffalo,  is  now  chief  engineer  and  general 
superintendent  of  tunneks  for  the  Mexican 
Light  &  Power  Company  at  San  Lorenzo 
de  Tepcixco,  Pueblo,  Mexico.  Several  in- 
teresting articles  describing  tunnel  con- 
struction which  has  been  carried  on  under 
Mr.  lloUingsworth's  supervision,  have  been 
pulilished  in  Engineering  &  Contracting. 

Mr.  Morley  Donaldson  has  been  ap- 
pointed Vice  President  and  General  Man- 
ager oi  the  Grand  Trunk  &  Pacific  lines 
west  of  Fort  William,  with  headquarters  in 
Winnepeg.  Mr.  Donaldson  has  been  for 
some  time  superintendent  of  the  Ottawa 
Division.  He  was  an  engineer  on  the  Hoo- 
sac  Tunnel,  Massachusetts,  and  became 
chief  draughtsman  of  the  Canada  Atlantic 
Ry.  in  1881.  He  was  promoted  to  various 
positions  with  tlie  same  road  until  1905. 
when  he  became  mechanical  superintendent 
of  the  Ottawa  division  of  the  Grand  Trunk. 

Mr.  E.  H.  Keating,  formerly  City  Engi- 
neer of  Toronto  and  later  General  Manager 
of  the  Toronto  Ry.  Company,  died  on  June 
17.  He  was  a  native  of  Halifax.  Xova  Sco- 
tia. He  was  engineer  of  the  city  of  To- 
ronto from  1892  to  1898  and  from  then 
until  1904  general  manager  of  the  Toronto 
railway.  In  1904  he  went  to  Mexico  as 
managing  engineer  for  the  McKenzie-Mann 
interests,  and  for  the  past  seven  years  has 
been    in    private     practice    in     Toronto     as 
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■enior  partner  of  the  firm  of  Keating  & 
ireithaiipt.  He  was  recently  honored  by 
he  Institution  of  Civil  Engineers  of  Great 
Britain.  He  was  a  past  president  of  the 
Canadian  Society  of  Civil  Engineers  and  a 
ncmber  of  the  Engineers'  Club  of  Toronto, 
md  the  American  Society  of  Civil  Engi- 
leers. 
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marshals,  with  A.  D.  V.  Storey,  1209  Broad- 
way, New  York  Citv  secretary  and  general 
manager.  Awards  will  be  made  for  new  in- 
ventions of  value  and  merit,  a  campaign  of 
lire  prevention  education  will  be  waged  in  the 
interests  of  the  general  public,  and  the  prac- 
tical work  of  tire  fighting  will  be  shown  with 
life  saving  e.xhibitions  by  firemen  with  scaling 
ladders,  nets,  the  life  line  and  similar  equip- 
ment. 
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Mr.  William  F.  Woodburn  has  been  apnoint- 
•d  New  England  representative  of  the  Stand- 
ird  Cast  Iron  Pipe  &  Foundry  Co..  of  Bris- 
ol,  Pa. 

The  Pittsburg  Testing  Laboratory.  Tth  and 
Bedford  .\ves..  Pittsburg,  Pa.,  has  opened  an 
jfifice  at  204  White  Bldg.,  Seattle,  Wash.  Mr. 
Z.  A.  Perkins  is  in  charge. 

The  Gulick-Henderson  Co.,  inspecting  en- 
gineers, Pittsburg,  Pa.,  have  removed  their 
jffices.  laboratories  and  test  rooms  to  52.5  3d 
\ve.,  Pittsburg.  The  San  Francisco  office  of 
he  company  is  at  444  Market  St. 

Mr.  J.  R.  Flynn.  Jr.,  has  resigned  his  posi- 
ion  as  Mechanical  Engineer  for  the  Isthmian 
lanal  Commission,  and  has  been  elected  Presi- 
lent  of  Lines,  Flynn  &  Co.,  Inc.,  dealers  in 
■ailway  and  contractors'  equipment,  with  office 
It  oO  Church  St.,  New  York  City. 

The  George  Haiss  Mfg.  Co.,  Inc.,  manufac- 
urers  of  clam-shell  buckets,  hoisting  engines, 
md  equipments  for  contractors  and  coal  deal- 
ers, will  on  July  1  open  a  downtown  office  in 
Slew  York  City  at  50  Church  St.  The  office 
ivill  be  in  charge  of  Mr.  A.  W.  Haiss,  Vice- 
President  of  the  company. 

The  first  international  conference  and  exhi- 
lition  embracing  every  phase  of  fire  preven- 
ion,  fire  protection,  and  fire  fighting,  will  be 
leld  at  Madison  Square  Garden,  New  York, 
from  Oct.  2  to  Oct.  12.  Fireproof  building 
;onstruction  and  all  accessories,  fire  alarm  sys- 
;ems,  automatic  sprinklers  and  fire  extinguish- 
:rs,  motor  fire  engines,  fire  escapes  and.  m 
fact,  every  device  and  manufacture  in  the  fields 
Df  fire  prevention  and  extinguishment  will  be 
exhibited  and  demonstrated  and  in  addition  an 
important  conference  will  hold  sessions  daily 
Droviding  the  first  general  consideration  of  the 
ire  question  by  architects,  builders,  engineers, 
nsurance  men  and  fire  chiefs  and  fire  fighters 
in  the  same  platform.  The  Mayors  of  the 
principal  cities  of  the  LTnited  .States  have  al- 
ready appointed  their  fire  chiefs  and  cominis- 
sioners  as  delegates  to  attend  the  conference 
and  exhibition.  The  committee  of  this  Fire 
Conference  and  Exposition  includes  Thomas 
J.  Ahearn.  New  York  State  Fire  Marshal ;  Jo- 
seph Johnson,  New  York  City  Fire  Commis- 
sioner ;  W.  E.  Waid.  representing  the  .Ameri- 
can Institute  of  Architects:  Charles  H.  Cole, 
Fire  Commissioner,  Boston,  Mass.;  Chief 
Charles  E.  Swinglev  of  St.  Louis,  Mo.;  Rich- 
ard H.  Johns,  President  Board  of  Fire  Com- 
missioners, Baltimore  Ma. ;  Charles  F.  Sey- 
ferlich,  Chicago  Fire  Marshal;  Chief  Edward 
.^.  Waters.  Philadelphia,  Pa. ;  A.  Friedlander, 
editor  "Firemen's  Herald";  W.  P.  Comstock, 
editor  "Architecture  and  Buildings" ;  Guy  W. 
Eskridge,  editor  "Fireproof  Digest";  I.  G. 
Hoagland.  editor  "Insurance  Engineering'';  C. 
W.  Lansing,  editor  "Brick  &  Clay  Record"; 
F.  W.  Shepperd,  editor  "Fire  and  Water  En- 
gineering"; Russell  F.  Whitehead,  editor 
".Architectural  Record" ;  E.  Jay  Wohlgemuth, 
editor  "Fire  Protection";  Henry  R.  Yates,  Fire 
Chief,  Schenectady,  N.  Y.,  and  Secretary  New 
\ork  State  .\ssociation  of  Fire  Chief  Engi- 
neers; John  Stephen  Sewell.  late  Major.  Engi- 
neers, U.  S.  Army  and  U.  S.  Government  ex- 
pert on  fire  protection ;  C.  A.  Palmer,  Michigan 
Fire  Marshal  and  President  Fire  Marshals' 
Association  of  North  America;  Felicien  Mi- 
chotte,  the  French  fire  protection  expert  and 
President  and  Engineer  of  the  Society  for  the 
Prevention  of  Accidents  and  Fire,  Paris, 
France.  The  committee  also  includes  a  number 
of  other  fire  chiefs,  insurance  officials  and  fire 
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Texoderm.— Card,  5^4x8  ins.,  U.  S.  Metal 
&  Manufacturing  Co.,  McCormick  Bldg., 
Chicago.   111. 

Road  Rollers.— Paper.  7'/<xlO'4  ins.,  4  pp. 
Austin  Manufacturing  Co.,  Chicago. 

This  catalog  illustrates  a  shipment  of  40 
motor  road  rollers  sold  to  three  govern- 
ments. 

Link  Belt  Locomotive  Cranes. — Paper, 
6x9  ins.,  .32  pp.  Link-Belt  Co.,  39th  St.  and 
Stewart  Ave.,  Chicago,  111. 

This  catalog  contains  illustrations  and 
describes  various  types  of  the  locomotive 
cranes  manufactured  by  this  company. 
Cranes  are  shown  operating  grab  buckets 
from  flat  cars  and  also  from  their  own  plat- 
forms mounted  on  standard  ga,ge  trucks  for 
single  and  double  track.  Line  drawings  giv- 
ing dimensions  and  capacities  are  shown. 

Standard  Concrete  Mixer. — Paper.  6x9 
ins..  32  pp.  Standard  Scale  &  Supply  Co., 
1345-7  W&bash  Ave.,  Chicago,  111. 

This  bulletin  contains  illustrations  and 
description  of  the  Standard  (formerly  the 
Eclipsel  Concrete  Mixers.  The  catalog  is 
well  illustrated  and  shows  various  methods 
of  installing  mixers  on  construction  work 
to  accommodate  different  situations.  A  de- 
tailed description  of  the  design  is  given, 
together  with  tables  of  sizes,  capacities, 
weights,  etc. 

Drainage  Excavator. — Paper,  6x9  ins.,  16 
pp.  -Austin  Drainage  Excavator  Co.,  Rail- 
way Exchange  Bldg.,  Chicago,  III. 

This  catalog  illustrates  and  describes  a 
machine  for  digging  drainage  canals.  Three 
types  of  machines  are  shown — one  type 
which  straddles  the  ditch  and  throws  the 
earth  to  both  sides,  another  type  which 
travels  on  the  berm  and  throws  the  dirt  to 
one  side,  and  a  wheel  machine  which  is  for 
digging  the  smaller  ditches  and  operates  a 
belt  conveyor  which  may  discharge  the  dirt 
to  either  side. 

Steel  Water  Towrers. — Paper,  SVzxSVz  ins.. 
52  pp.  Des  Moines  Bridge  &  Iron  Co.,  Des 
Moines,  la. 

This  catalog  illustrates  a  number  of  steel 
tower  installations  in  this  country,  as  well 
as  some  foreign  installations,  and  describes 
the  uses  to  which  the  various  types  shown 
are  put.  The  capacities  of  cylinders  and 
tank  bottoms  are  given  in  a  table.  Other 
steel  products  of  this  company,  such  as  steel 
derricks,  are  shown. 

Brownhoist  Handling  Equipment. — Paper, 
6x9  ins.,  16  pp.  The  Brown  Hoisting  Ma- 
chinery  Co.,   Cleveland,   Ohio. 

In  this  pamphlet  are  illustrated  a  few  of 
the  many  types  of  Brownhoist  machinery 
as  applied  to  the  rapid  handling  of  package 
freight.  The  cuts  shown  are  typical  of  the 
machinery  built  for  economically  handling 
all  kinds  of  goods  which  have  to  be  trans- 
ferred from  point  to  point  in  railroad  and 
steamship    terminals. 

Austin  Excavator. — Paper,  6x9  ins.,  8  pp. 
F.  C.  Austin  Drainage  Excavator  Co.,  Rail- 
way Exchange  Bldg.,  Chicago,  111. 

This  folder  illustrates  and  describes  the 
Austin  Drainage  Ditch  Excavator  for  small 
and  lateral  canals  and  tile  ditches.  This 
machine  is  provided  with  convertible  boom 
which  handles  the  excavation  to  a  pile,  leav- 
ing several  feet  of  berm.  The  inachine  is 
made  in  three  sizes,  digging  a  depth  of  5  ft. 


each,  and  maximum  bottom  and  top  j,Uj, 
as  follows:  24  and  90  ins.;  36  ins.  andl)!,' 
36  ins.  and  13  ft.  T 

Universal  Cement. — Paper,  6x9  iJ  j, 
pp.  Universal  Portland  Cement  Co.,p\v 
Adams  St.,  Chicago,  111.  '[ 

This  booklet  is  published  monthly  \  ,t. 
Universal    Portland    Cement   Companj   i. 
the   June    issue   are   artitcles   on   rein^-c.j 
concrete    in    railway    construction,  animjn     i 
buildings. 

Modern  Boiler  Tubes. — Paper,  ;|oi 
nis.,  40  pp.  The  National  Tube  Co.,  |tt. 
burgh.  Pa.  '  ] 

This  illustrated  catalog  contains  a  or 
of  the  evolution  of  the  modern  boileiui 
and  some  expert  opinions  on  its  efficjc 
The  discussion  is  illustrated  by  sta'ar 
mill    tests. 

McMyler  Cranes. — Paper,  8^x11  i„ 
The    McMyler    Co.,    Cleveland.    Ohio. 

Bulletin    No.    28   on    the    subject  of;, 
tionary   Hand  Power  Pillar  and  Jib  Cr 
contains  illustrations  and  tables  of  siz 
these  cranes. 

Bulletin  No.  27  contains  illustrationi.n^ 
descriptions    of   two    line    concrete  buits 

Bulletin  No.  26  is  a  catalog  of  car  din- 
ers, locomotive  cranes,  ore  and  ijl 
handUng  machinery,  orange  peel,  m 
shell  and   scraper  buckets. 

Port  Huron  Road  Rollers. — Paper.jJ 
xlO  ins.,  40  pp.  Port  Huron  EnginiJ 
Thresher   Co.,   Port   Huron,   Mich. 

This  catalog  illustrates  and  describe- 
Port    Huron    rollers    and    traction   eng 
and    shows    the    parts    in    detail.     Other  ij 
machinery,      such      as     reversible    wags, 
scarifiers,  etc..  are  shown. 

Dobbins  Core   Drill. — Paper,  6x9  iris^O 
pp.     Manhattan  Drilling  Co.,  25  Broad 
New   York   City. 

This  catalog  contains  illustrations 
descriptions  of  the  Dobbins  Core  I 
Specifications  are  given  with  lists  of  en 
ment  for  various  types.  Reprints  of  tei 
cal  articles  describing  the  work  of  the 
chine  are  also  contained   in  this  bookie 

Regrinding  Valves. — Paper.  5x7  ;4  insj 
pp.  The  National  Tube  Co.,  Pittsbui, 
Pa. 

This  catalog  gives  illustrations  of  a  v 
that   has   a    seat,   which,   after   being  wi. 
can  be  rendered  as  good  as  new  by  a  !• 
minutes'  work  with  the  aid  of  a  little  emt 
Prices,  sizes,  etc.,  are  given. 

Eureka  Mixers. — Paper,  6x9%  ins.,  24 
The  Eureka  Machine  Com.,   Lansing,  Mi 

This  is  general  catalog  No.  30.  which 
lustrates  and  describes  a  concrete  mi: 
which  automatically  proportions  the  ma 
rials.  The  illustrations  show  the  constn 
tion  of  the  machine  in  detail.  Tables; 
given  containing  instructions  for  changi. 
the  proportions  in  the  operation  of  t 
mixer.  Gasoline  engines  arc  also  illustrat 
and   described  in   detail. 

Electrical  Machinery. — Paper,  10^^x8  u 
General   Electric   Co.,  Schenectady,  N.  Y. 

Bulletin   No.   4951,  24  pp..   is  devoted 
street    lighting   with    Edison    Mazda  Seri' 
lamps. 

Bulletin    4952,    20    pp.,    is    devoted   to 
description      of      the       Series      Incandescei 
Street     Lighting     System,    as     furnished  1 
this  company. 

Bulletin  No.  4925,  12  pp.,  is  devoted  t 
the  ComlMued  Unit  Mercury  Arc  Rectilit 
Outfit.  This  outfit  consists  of  the  con 
stant  current  transformer,  direct  current  n 
actance.  tube  tank  and  exciting  transforme 
mounted   on  a   common  base. 

Bulletin  No.  4880  4  pp.,  describes  tb 
company's  Signal  Volt-.A-mmeter,  type  S-;: 
This  is  used  for  testing  direct  current  rail 
wav  signal  apparatus. 

Bulletin  No.  4950,  24  pp..  describes  tli. 
Washington,  Baltimore  &  Annapolis  1200- 
volt,  direct  current  railroad  which  has  beer 
operating  for  two  years. 
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CONTRACTING 


Arizona. 

;  El  Paso  &  Southwestern  K.  R.,  11.  J. 
ttjioiis,  General  Manager,  El  Paso,  Tex., 
llmmediately  construct  a  branch  line  from 
:\'3  Springs,  Ariz.,  to  Fort  Huachuca,  Ariz, 
i.line  will  be  about  13  miles  long  and  will 

lilt  to  provide  railroad  facilities  for  the 
d  post  at  Fort  Huachuca.  J.  R.  Emerson, 
Bj.ias,  Ariz.,   is  Resident   Engineer. 

Arkansas. 
'  e  Frisco  System,  t.  U.  Jonah.  Chief  En- 
1  r  of  Construction,  St.  Louis,  Mo.,  is 
icrstood  to  be  contemplating  the  immediate 
ulc  tracking  of  its  line  from  Jonesboro  to 
•:  ;e  Junction. 

California. 

•  Tty  owners  in  East  Glendale  have  pre- 

proposition   to   E.    D.   Goode,   Glen- 

r.sident  of  the  Glcndale  &  Eagle  Rock 

/  askmg  him  to  build  an  electric  line  from 

corner   of   Broadway   and   Glcndale   .\vc. 

I  leasterly  to  connect  with  the  Eagle  Rock 

It  Verdugo  Road. 

e  Santa  Fe  System  is  expected  to  start 

:   shortly   on   the   construction   of   a    new 

t'rete  freight  shed  500  ft.  long  and  40  ft. 

\  at  Riverside,  Cal.    The  cost  of  the  work 

timated  at  S150,000. 
''.e  Ocean   Shore   Railroad,   L.   H.  Landis, 
Francisco,  Cal.,  General  Manager,  has  ap- 
to   the    State    Railroad   Commission    to 
5700,000  of  bonds  to  provide  funds  for 
=truction  of   a  20^11116   line   from   San 
I  to  Santa  Cruz. 
.,    ..Is  of  the  Tidewater  &  Southern  R.  R. 
announced  that   the   new    line    between 
kton  and  Modesto.  Cal..  will  be  completed 
in  operation  by  July  10. 
U.   Nefziger,   promoter  of  the  proposed 
erville-Woodville   R.   R..    has    announced 
^  work  will  be  completed    about    .\ug.   1, 
The   country   through   which    this   line 
pass  is  level,  there  are  no  cuts  to  make, 
ills  to  cross  and  as  a  result  the  construc- 
can  be  completed  in  90  days.     Practically 
he  rights  of  way  for  the  line  are  in. 

Colorado. 

le  Chief  Engineers  of  the  railroads  con- 
ed in  the  new  union  station  for  Denver. 
1..  are  understood  to  have  agreed  upon 
final  details  of  a  plan,  and  it  is  expected 

the  executive  committee  will  have  the 
i  started  at  once.  The  improvements, 
h  include  a  subway  extending  to  ITth  St.. 

cost  in  the  neighborhood  of  $1,000,000. 
bert  W.  Cowan,  Denver,  Chief  Engineer 
he  Colorado  &  Southern  Ry.,  is  chairman 
he  engineers'  committee. 

Florida. 

he  Commercial  .\5s0ciati0n  of  Pensacola, 
is  considering  a  project  for  the  estab- 
Tient  of  a  belt  railroad.  James  C.  Watson, 
sacola,  is  a  Director  of  the  Association. 
ngineers  in  charge  of  the  Key  West  Ex- 
ion  R.  R.  at  Bahia  Honda  are  pushing  the 
itruction  as  rapidly  as  possible.  Resident 
.ineer  R.  L.  Langford  has  a  working  party 
ing  a  side  track  3,000  ft.  long.  This  is  a 
e  of  work  extended  across  a  lagoon,  curv- 
over  to  West  Summerland  Key  and  con- 
ing with  Bahia  Honda  bridge.  .\t  West 
iimerland  Key  there  is  a  camp  with  one 
k  foreman  and  thirty  men.  At  Pine  chan- 
work  is  being  pushed  along  day  and  night, 
ding  the  trestle.  At  this  point  the  dredge 
:ado,  dredge  No.  1,  and  excavator  No.  6 
working  day  and  night.  Two  hundred 
1  are  at  work  here.  The  work  at  Spanish 
'bor.  under  the  direction  of  Division  En- 
;er  C.  S.  Cole,  is  progressing  rapidly.  The 
luct  between  Spanish  Harbor  and  Pine 
•  will  be  finished  the  last  of  August  or  first 
September.  The  force  is  working  24  hours 
ry  day.  Up  to  date  they  have  completed  22 
erdams,  15  piers  and  have  eight  arches  in 


place    which   they   started   to   lill    with   cemeni 
June  4. 

Georgia. 

The  receivers  of  the  .\tlaiita,  Birmingham  & 
.\tlantic  R.  R..  .Mex  Bonnyman,  General  -Man- 
ager. .\tlanta,  Ga.,  have  petitioned  the  L'.  S. 
Circuit  Court  for  permission  to  issue  $5,000,000 
of  leceivers'  certificates  to  be  used  in  improve- 
ments along  the  line  of  railway. 
A  meeting  of  the  charter  members  of  the 
.■\shburn,  Tipton  &  .-Vtlantic  J^  K,  will  be  held 
at  Tipton,  Ga.,  early  next  month  to  complete 
the  organization  of  the  company.  It  is  slated 
that  $05,000  of  the  capital  stock  of  the  com- 
pany has  already  been  subscribed  by  towns 
along  the  projected  route. 

The  Elberton  it  Eastern  Ry.  is  reported  to 
be  planning  to  make  preliminary  surveys  short- 
ly for  a  line  from  Tignall  to  Lincolnton,  Ga., 
20  miles.  .A.  W.  Wilson,  Elberton,  Ga.,  is 
Chief  Engineer, 

The  .Vmericus,  Tifton  &  Atlantic  R.  R., 
chartered  last  week  with  a  capital  stock  of 
SIOO.OOO  and  principal  office  at  .\inericus,  pro- 
poses the  construction  of  a  200-mile  line  e\"- 
tending  from  .Xmericus  through  Oakfield, 
Doles,  Ashburn,  Tifton,  Nashville  and  Mill- 
town.  The  incorporators  are :  G.  R.  Ellis  and 
W.  M.  Crook,  .\mericus ;  D.  J.  DuPree,  Oak- 
field  ;  C.  J.  Champion,  Doles ;  J.  S.  Shingler 
and  J.  L.  Evans,  Ashburn;  H.  H.  Tift,  J.  W. 
Greer  and  J.  W.  Myers,  Tifton;  J.  D.  Lovett, 
Nashville,  and  J.  V.  Talley,  Milltow-n. 

The  cities  of  Thomson,  Washington,  Lex- 
ington and  Athens,  Ga.,  are  taking  action  to- 
ward securing  the  construction  of  the  pro- 
jected line  of  the  Brinson  Ry:  The  line  is 
already  completed  and  in  operation  as  far  as 
Waynesboro.  G.  M.  Brinson,  Springfield, 
Ga.,  is  President  and  General  Superintendent. 

Engineers  arc  still  at  work  on  the  survey 
for  the  proposed  Atlantic  Coast  Line  R.  R. 
extension  from  Thomasvillc  to  Perry  on  the 
proposed  Tampa  extension.  E.  B.  Pleasants, 
Wilmington,  N.  C,  is  Chief  Engineer  of  the 
company. 

The  Central  of  Georgia  Railroad  is  con- 
templating the  construction  of  an  extension 
of  its  line  from  .Andalusia,  Ga.,  to  Pensacola. 
Fla.,  and  it  is  reported  that  surveys  of  the 
route  are  well  under  way.  C.  K.  Lawrence. 
Savannah,  Ga.,  is  Chief   Engineer. 

Idaho. 

Engineers  have  completed  the  survey  of  the 
proposed  line  of  the  Cambridge,  Indian  Val- 
ley &  Eastern  R.  R.  from  Cambridge,  Idaho, 
to  Indian  Valley,  a  distance  of  about  11.9 
miles.  The  cost  of  the  construction  is  esti- 
mated at  about  $200,000,  including  a  $9,000 
bridge  over  the   Wciser   River. 

Illinois. 

©Dickey  Construction  Co.,  South  Bend,  Ind.. 
as  noted  in  our  last  issue,  has  the  contract 
for  constructing  embankment  for  second  main 
track  for  the  Wabash  R.  R.  from  State  Line 
to  Newall  Station,  111.,  4  miles,  and  from 
Tilton  to  Fairmount,  111.,  11  miles.  The  con- 
tract includes  105,000  cu.  yds.  earth  excava- 
tion and  a  like  amount  of  embankment. 

The  Chicago,  Rock  Island  &  Pacific  is  re- 
ported to  have  provided  $20,000,000  for  capi- 
tal requirements  for.  two  years.  It  will  com- 
plete this  year,  it  is  said,  the  remaining  70 
miles  of  the  Kansas  City  Short  Line,  a  53- 
mile  lumber  line  of  Arkansas  and  Louisiana, 
construct  the  proposed  bridge  at  Memphis. 
Tenn.,  and  build  and  equip  large  terminals  at 
Omaha. 

Engineers  of  the  St.  Louis,  Peoria  &  Mil- 
waukee have  surveys  well  under  way  for  the 
proposed  line.  The  route  has  been  staked  out 
and  all  rights  of  way  secured  between  Peoria 
and  Lacon,  III.  North  of  Lacon  towards  Hen- 
nepin and  the  Three-Eye  bridge  at  Depew, 
where  the  new  line  will  cross  the  Illinois 
River,   almost  all   the   right  of   way   has  been 


secured,  but  the  line  has  not  been  exactly 
located.  This  road  will  enter  Peoria  on  tne 
opposite  side  of  Peoria  Lake  and  its  termi- 
nals will  be  near  the  Tazewell  end  of  the 
new  wagon  bridge.  J.  W.  Cherry  is  the  pro- 
moter. 

It  is  rumored  that  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  is  now  contemplating  the  con- 
struction of  a  third  track  from  Chicago  to 
Savanna.  111.  Xo  definite  information  has  as 
vet  been  obtained  in  regard  to  the  report. 

The  Relay  Passenger  Depot  .Association, 
East  St.  Louis,  111.,  has  announced  that  a  sub- 
way will  be  constructed  to  eliminate  the  pres- 
ent grade  crossing  at  the  Relay  Depot  in  East 
St.  Louis. 

The  Chicago,  Springfield  &  Cairo  R.  R.  Co.. 
with  principal  offices  at  Chicago,  and  a  capital 
stock  of  $10,0U0.  has  been  incorporated  and 
propo.scs  to  construct  a  line  between  Chicago, 
Springfield,  and  Cairo,  through  the  counties  of 
Cook,  Du  Page.  Will.  Kendall,  Grundy,  Liv- 
ingston, Woodford,  .McLean.  Tazewell,  Logan, 
Sangamon,  Christian,  Montgomery,  Bond, 
Clinton,  Washington,  Perry,  Jackson,  Union, 
Pulaski,  and  Alexander.  The  incorporators 
and  first  Board  of  Directors  are ;  Delos  P. 
Phelps,  M.  C.  Myers,  Jasper  T.  Darii,  Charles 
G.  Fox  and  W.  C.  Gregory,  all  of  Chicago.  III. 
The  .American  Public  Utilities  Co.,  of  Chi- 
cago. 111.,  has  been  chartered  under  the  laws 
of  the  state  of  Delaware.  The  capital  stock 
of  the  company  is  $40,000,000,  and  its  an- 
nounced purpose  is  to  manufacture,  sell  and 
distribute  natural  and  artificial  gas  and  by- 
products; to  lay  pipe  lines,  to  manufacture 
chandeliers  and  globes,  to  furnish  light,  heat 
and  power  by  means  of  electricity  and  gas ; 
to  construct,  maintain  and  operate  railways ; 
to  purchase  and  subscribe  for  stocks  and  bonds. 
and  to  form  companies  for  doing  all  kinds 
of  business.  The  incorporators  include  Paul 
A.  Neuffer,  Harry  H.  Phillips,  Charles  J. 
Horn.  Burrell  J.  Cramer,  all  of  Chicago,  and 
William   J.   Maloney,   of  Wilmington,   Del. 

A  special  meeting  of  the  .stockholders  of 
the  Southern  Traction  Co.,  19  North  Main  St., 
East  St.  Louis,  III.,  is  to  be  held  June  27  to 
vote  on  increasing  the  capital  stock  of  the 
company  by  $6,000,000.  It  is  stated  that  the 
company  intends  to  extend  its  lines  through 
Washington,  Randolph  and  Perry  Counties  and 
into  the  City  of  Duquoin,  III.,  and  will  need 
the  increased  capital  to  build  tracks,  terminals 
and  switching  facilities,  as  well  as  rolling 
stock. 

Indiana. 
Promotion  work  is  under  way  for  a  trac- 
tion line  from  Marion  to  Portland  by  way 
of  Montpelier  and  Fiatt.  D.  E.  Bims  and 
.A.  E.  Townsend  of  Cleveland,  O.,  and  C.  L. 
Smith  of   Montpelier,   Ind.,   are   interested. 

The  Chicago,  Gary  &  Fort  Wayne  R.  R. 
Co.  of  Fort  Wayne,  incorporated  last  week, 
proposes  to  construct  and  operate  an  interur- 
ban  road  from  Chicago  to  Fort  Wayne, 
through  Columbia  City,  Warsaw,  Plvmouth, 
Laporte.  Gary  and  intervening  towns.  The 
directors  are  .A.  C.  Miller,  .Aurora,  111.;  F.  H. 
Wood,  L.  E.  L'nderw'Ood  and  C.  W.  Chase, 
Chicago,  and  .A.   A.   Miller,  Laporte. 

The  Public  Utilities  Co.,  capitalized  at  $6,- 
000,000,  has  filed  articles  of  incorporation. 
This  company  was  organized  to  take  over 
the  merged  electric  light,  gas,  heat,  street 
railway  and  interurban  interests  in  Evansville. 
It  is  believed  that  as  a  result  of  the  merger 
the  traction  lines  will  be  extended.  Henry  W. 
Marshall  of  LaFayettc,  Ind.,  representing  the 
Murdock  interests,  was  the  chief  promoter  of 
the  merger.  The  directors  of  the  newly  or- 
ganized company  are  the  following:  J.  G. 
McKee,  William  Winter,  W.  J.  McGraw,  J.  D. 
Cash,  J.  C.  Silverthorn,  C.  H.  Stlittorff, 
Charles  Oswald,  Levi  Paxson  and  K.  D. 
Leavitt. 

The  Vermillion  Traction  Co.  has  been  in- 
corporated with  a  capital  stock  of  $25,000  and 


^  indicates  work  novy  open  for  bids.    ®  indicates  a  contract  let  recently. 
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proposes  to  build  and  operate  an  electric  in- 
ternrban  from  Terre  Haute  through  Clinton, 
Hillsdale,  Dana.  Newport,  Cayuga  and  Perrys- 
\il!e  to  Ridge  Farm,  111.  The  directors,  who 
are  also  the  incorporators,  are  J.  A.  Johnson, 
T.  W.  O'Hara.  J.  A.  Davidson,  J.  L.  Bienz 
iind  W.  O.  Dunfavy,  all  of  Indianapolis. 

The  Crawfordsville-Danville  Interurban  As- 
sociation, organized  to  promote  the  construc- 
tion of  a  traction  line  from  Crawfordsville 
to  Danville,  111.,  has  been  incorporated  with 
a  capital  stock  of  $5,000  and  headquarters  at 
Kingman.  The  Association  favors  a  line 
tnroligh  territory  lying  several  miles  to  the 
south  of  the  Peoria  division  of  the  Big  Four, 
which  connects  the  two  cities,  and  proposes 
to  ofifer  a  bonus  of  $2,000  a  mile  for  a  line 
to  run  through  the  territory  they  wish  to^  open, 
to  provide  free  passage  across  the  Wabash 
River  and  to  offer  other  inducements,  such 
as  free  right  of  way,  franchises,  etc.  The 
directors  are  as  follov.-s :  Dr.  W.  T.  Gott, 
Crawfordsville;  Charles  McCabe.  Crawfords- 
ville ;  Jesse  Clore,  Alamo  :  N.  R.  Myers,  Wal- 
lace; I.  W.  Black,  Kingman;  E.  S.  Booe,  King- 
man ;'G.  B.  Pavey,  Cates;  Dr.  C.  M.  Coggins, 
Coal  Creek ;  H.  C.  Randolph,  Silverwood  ;  G. 
S.  Grondvke,  Cayuga;  A.  M.  Boyles,  Perrys- 
ville:  Dennis  Clingan,  Gessie ;  Fred  Welters. 
Rileysburg;  A.  R.  Lynch,  Danville,  and  Frank 
Knox,  Danville. 

Iowa. 
®The  Cedar  Rapids  &  Iowa  City  Ry.,  J.  D. 
Wardle.  Chief  Engineer,  Cedar  Rapids.  la., 
has  awarded  the  contract  for  grading  for  it> 
interurban  line  between  Cedar  Rapids  and  Mt. 
Vernon  to  M.  Ford.  Cedar  Rapids,  la. 

The  Colfax  Northern  Ry.  Co.,  of  Colfax. 
la.,  has  been  incorporated  with  a  capital  stock 
of  $100,000.  The  incorporators  are  Thomas 
W.  Griggs,  J.  C.  Dewesese  and  W.  Blakejey. 
.\rticles  of  inc'orporation  have  been  filed 
with  the  County  Recorder,  Dubuque.  la.,  by 
the  Iowa  Northern  Rv.  Co..  with  a  capital 
stock  of  $25,000.  The  directors  of  the  cor- 
poration are  S.  G.  Dnrant.  Dyersville,  la., 
president:  J.  D.  Denison,  vice  president,  and 
George  T.  Lyon,  secretarv  and  treasurer. 
It  is  understood  to  be  the  plans  of  the  com- 
pany to  construct  a  line  of  railroad  through 
Jackson,  Dubuque  and  Clayton  counties,  the 
"southern  terminus  being  Bellevue.  The  imme- 
diate plans  of  the  corporation  are  said  to  be 
the  construction  of  a  line  of  railroad  from  Dy- 
ersville to  New  Vienna.  The  corporation 
starts  out  with  a  capital  stock  of  $25,000,  and 
is  to  be  in  existence  for  50  years. 
Kansas. 
The  Kansas  Central  Traction  Co..  the  incor- 
poration of  which  was  mentioned  in  our  May 
29  issue,  proposes  the  construction  of  a_  70- 
mile  line  from  Parsons  to  Coffeyville.  Kan., 
and  Altamont  to  Columbus,  Kan.  Surveys 
have  not  been  made  as  yet.  Philip  Strack, 
Indianapolis,  Ind.,  is  President,  and  W.  H. 
Kutz.  Parsons.  Kan.,  is  Chief  Engineer. 

Thp  Atchisoni  Topeka  &  Santa  Fe  Ry.,  C. 
F.  W.  Felt.  Chief  Engineer.  Topeka,  Kan., 
is  understood  to  be  preparing  plans  for  the 
immediate  lowering  of  the  Wichita  &  Western 
tracks  in  Wichita. 

Petitions  are  being  circulated  requesting 
the  City  Commission,  Hutchinson,  Kan.,  to  call 
a  special  election  to  submit  to  the  voters  the 
proposition  of  granting  the  Hutchinson  & 
Northern  Ry.  right  of  way  through  the  city. 
The  directors  of  the  company  are  W.  S. 
Thompson.  C.  O.  Hitchcock.  L.  F.  Davis.  L. 
A.  Bunker  and  F.  E.  Fearl. 

The  Newton,  Kansas  &  Nebraska  R.  R.  Co.. 
recently  incorporated,  has  completed  surveys 
for  its  projected  line.  The  capital  for  construc- 
tion has  been  secured  and  contracts  will  prob- 
ably be  let  in  August  or  September.  This  com- 
pany is  projecting  a  T5-mile  line,  the  route  tak- 
ing in  Newton.  Canton,  Roxbury  and  Abilene. 
T.  H.  McManus.  Newton,  Kan.,  is  President; 
S.  \'.  Wardell.  Newton,  Kan.,  is  Chief  Engi- 
neer, and  Roy  T.  Glass.  Canton.  Kan.,  is  Sec- 
retary. 

Louisiana. 
A  syndicate  headed  by  Charles  D.  Warren, 
Toronto.   Ont  .   has   taken   over   the    franchise 


lor  a  railway  between  Gretna  and  Wagga- 
mann,  held  by  Leo  Marriro  and  Robley  S. 
Stearns.  The  New  Orleans  &  Western  Ry. 
has  been  chartered  to  build  the  line.  The 
Warren  syndicate  now  owns  the  New  Orleans, 
Fort  Jackson  &  Grand  Isle  R.  R.  and  the 
.Algiers  R.  R.  It  is  thought  that  the  Algiers 
and  Waggamann  Roads  will  be  joined  at 
Gretna  and  a  long  line  operated. 

It  is  planned  to  organize  a  new  company 
to  take  up  the  construction  of  the  proposed 
new^  terminals  of  the  Texas  &  Pacific  R.  R. 
at  New  Orleans.  La.,  mentioned  in  a  pre- 
vious issue.  The  total  cost  of  the  work  will 
be  about  $5,000,000.  The  company  has_  piir- 
chased  a  site  including  approximately  17  city 
blocks,  having  a  water  frontage,  at  a  cost  of 
$2,000,00(1. 

Michigan. 

®The  Michigan  Central  R.  R.  Co.  has  let 
the  contract  to  W.  E.  Tench  &  Co.,  3090  West 
Grand  Blvd..  Detroit,  Mich.,  for  grading  an- 
other section  of  the  outer  belt  line  m  Detroit, 
the  result  of  which  will  be  to  open  up  another 
large  western  district  for  manufacturing  sites 
and  clear  the  main  line  through  the  Eighteenth 
ward  of  freight  handling.  The  latest  belt 
section  will  extend  from  the  River  Rouge 
station  below  Oakwood  around  to  a  point 
on  the  Michigan  Central  main  line,  a  mile 
west  of  the  Pere  Marquette  bridge  crossing 
of  the  Central  and  4  miles  east  of  Dearborn. 
This  will  be  done  by  double  tracking  the  Dear- 
born branch  for  %  mile  from  the  River  Rouge, 
and  then  building  the  belt  section  to  the  mam 
line  The  new  belt  section  will  be  brought 
around  by  the  western  yards  and  freight  mto 
and  out  of  the  vards  can  be  handled  without 
going  on  the  main  tracks  in  or  near  the  city. 
Surveyors  are  working  on  a  route  for  a 
new  railroad  to  run  from  Rudyard  to  Pick- 
ford  Mich  It  is  believed  that  it  is  a  Minne- 
apolis, St.  Paul  &  Sank  Ste.  Marie  project. 

Mississippi. 

®J.  N.  Gillis  &  Son.  Brewton,  AU\..  are  re- 
ported to  have  been  awarded  a  contract  by 
the  Mississippi  Eastern  R.  R..  R.  K.  Smith, 
General  Manager,  Hattiesburg.  Miss.,  for 
grading  a  20-miIe  extension  into  Lauderdale 
Countv,  Miss. 

The  Vicksburg  Light  &  Traction  Co.,  ot 
Vicksburg.  Miss.,  has  been  chartered  with  a 
capital  stock  of  $1,000,000.  the  incorporators 
being  R.  L.  Dent,  J.  H.  Short  and  I.  D.  Lan- 
dau. 

Missouri. 

The  Stanton  &  Cave  Bluff  R.  R.  Co.,  in- 
corporated two  weeks  ago  with  a  capital  stock 
of  $100,000,  proposes  to  build  a  narrow-gage 
railroad  from  Stanton,  Mo.,  on  the  St.  Louis 
&  San  Francisco  R.  R.,  to  Cave,  Mo.,  on  the 
Meramec  River,  and  to  operate  an  amusement 
and  summer  resort  with  the  cave  at  Cave, 
Mo.,  as  the  principal  attraction.  The  line 
will' be  4%  miles  long.  Clearing  of  the  right 
of  way  has  been  started.  William  IT.  Bau- 
man  of  at.  Louis  is  the  principal  stockholder. 
The  other  shareholders  are  as  follows :  John 
P.  Boland.  St.  Louis;  George  P.  Burleigh,  St. 
Louis ;  Joseph  Schmuke,  Stanton,  Mo. ;  Theo- 
dore Jenny,  Stanton.  Mo.;  L.  J.  Mattock,  St. 
James ;  C.  A.  Rueppele,  Stanton ;  D.  N.  Gid- 
eon. Stanton;  Patrick  Dunn.  Stanton. 

Minnesota. 

It  is  rumored  that  officials  of  the  Minneap- 
•  olis  &  St.  Louis  Railroad  recently  looked  over 
the  property  at  Minneapolis.  Minn.,  with  a 
view  of  improving  it  with  large  and  adequate 
terminals.  It  is  also  believed  that  w'ork  will 
soon  be  taken  up  on  an  extension  of  the  sys- 
tem from  Leola,  or  some  other  point  in  South 
Dakota,  into  Canada.  R.  G.  Kenly,  Minneap- 
olis. Minn.,  is  Chief  Engineer. 

Montana. 

®D.  J.  Burke,  Lewistown.  Mont.,  has  been 
awarded  a  contract  for  work  on  the  Dry  Creek 
line  of  the  Milwaukee  in  Galatin  County.  The 
contract  calls  for  the  handling  of  about  150,000 
cu.  yds.  of  dirt,  and  is  chiefly  steam  shovel 
work. 

®  indicates  a  contract  let  recently. 


New  Hampshire,    i 

It  is  rumored  that  the  Boston  &  M|,f||., 
road  has  under  consideration  the  doui, .. ', 
ing  of  the  Portsmouth  &  Dover  brain,, ,, 
ing  the  erection  of  a  new  steel  br>j ,'. 
the  river  at  Dover  Point.  No  officiallfdj.','' 
tion  has  as  yet  been  obtained  in  iL|j ' 
the  report.  A.  V.  Corthell,  BostoJMj, 
is   Chief    Engineer. 

Directors  of  the  Boston  &  Maine  ail;.,, 
are  reported  to  have  made  the  folloL  ' 
propriations  for  improvements:  $2,2tto? 
the  new  line  between  Hinsdale,  N.jj 
Brattleboro,  Vt. ;  $41,.50O  for  new  f re:lt' , 
at  Ipswich  ;  $77,000  for  extension  of  { \,] 
signal  system.  The  contract  for  tlj  >,: 
dale  line  was  let  some  time  ago,  as  jttr 
these   columns.  l 

New  Jersey. 

City  officials  of  Atlantic  City,  N. 
approved  an  ordinance  permitting  thc^'. 
Park  Electric  Ry.,  G.  F.  loly.  Jr.,  >i,j 
Atlantic  City,  running  from  West  let 
Drive,  v'enice  Park,  to  the  Shore  Fi:  : 
on  Marmora  Ave.,  to  extend  its  hne  n 
the  west  side  by  way  of  Ohio  and  Ir 
Aves.  to  a  junction  with  the  Central  P;  d 
Ry.  on  South  Carolina  Ave. 

New  York. 

The  Utica  &  Mohawk  Valley  Ry.  Co. 
N.  Y.,  proposes  to  lay  double  tracks 
Ilion,    through    Main    St.    from    the   J,, 
Bridge  and   Mohawk. 

The  Public  Service  Commission  of  tl 
District  of   New  York  City  has  compl 
hearings  on  the  approval  of  the  plans 
Jamaica  yard  improvement  of  the  Long- 
R.    R.     These   improvements   will   invi. 
expense  of  $3,440,000  and  will  provide 
nection    with    other    main    line    improx 
under  the  same  contract  with  the  city 
elimination  of  ,30  "'rade  crossings.    J.  1 
age,  Jamaica,  N.  Y.,  is  Chief  Engineer 
Long  Island  R.  R. 

The  Jucaro  &  Moron  Ry.  Co.  has  li< 
c  rporated  with  a  capital  stock  of  $1.' 
the  incorporators  beng:  H.  H.  Miller. 
Wood.  H.  O.  Coughlin,  I.  F.  Curtn. 
York  City;  C.  A.  Clarke,  Flatbush.  N, 
L.  Conklin,  Long  Island,  N.  Y. 
North  Carolina. 

W.  N.  Coler  &  Co.,  New  York  Cit.thf 
new  owners  of  the  Thomasville-Denton  R., 
are  reported  to  be  planning  to  put  the  1  in 
first-class  condition  and  to  extend  it  ttht 
south  to  a  point  on  the  Southern  R.  R.^ 

The  North  Carolina  Public  Service 'o„ 
Greensboro,  N.  C,  is  reported  to  be  plang 
the  expenditure  of  $75,000  for  rebuiklii  " 
street  railway  at  Salisbury,  N.  C. 

Ohio. 

The  Toledo  &  Eastern  Traction  Co.  oio- 
ledo,  incorporated  two  weeks  ago  with  a  p- 
ital  stock  of  $40,000,  proposes  to  build  aje 
from  Curtice  to  Bono,  and  is  understociO 
have  made  the  surveys  and  secured  the  « 
of  way.  The  incorporators  are  R.  S.  Holbik, 
Wm.  S.  Holbrook,  H.  H.  Whitney,  Jo* 
Steiner  and  Arthur  J.  Barton, 

Oklahoma. 

The  Bartlesville  Interurban  Ry.  Co.,  j. 
Curl,  President,  Bartlesville,'  Okla.,  isrepol 
to  have  disposed  of  a  $60a000  bond  issue, 
proceeds  of  w^hich  will  be  used  for  biiil' 
the  extension  from  Dewey,  the  present 
minus,  to  Caney,  Kan.  It  is  stated  that  «' 
on  the  extension  will  be  started  at  an  e; 
date. 

It  has  been  announced  by  Jake  L  Ham 
Lawton.  Okla.,  President  of  the  Ardmf 
Duncan  &  Lawton  Railroad,  that  financial 
rangements  have  been  completed  and  t 
work  will  probably  be  started  on  the  propo 
line  from  Lawton  to  Ardmore  by  July 
The  length  of  the  road  wmII  be  lOn  miles,  i 
a  line  to  Sherman.  Tex.,  is  also  under  con; 
eration  The  company  has  bonuses  anioi 
ing  to  $500,000  pledged  along  the  roulf 
these  hold  good  until  June  1,  1913. 

For  the   purpose  of   securing  the  consti 


•5*  indicates  work  now  open  for  bids. 
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c  of  the  recently  incorporated  Texas,  Kaii- 
&  Omaha  Kailroad,  the  towns  of  Te.xa- 
]ja,  Giiymon,  Hooker  and  Carthage,  in 
ern  Oklahoma,  are  arranging  to  raise  a 
iis  and  provide  rii;ht-of-\vay.  The  road, 
.jhartered  is  to  buiM  from  Amarillo.  Tex., 
(h  and  east,  to  Hastings,  Neb.,  and  through 
I.  Panhandle  country  of  both  Texas  and 
lihoma.  -At  Texhunia  the  land  has  been 
(red  on  the  Texas  side  of  the  town  lor 
iiinals,  right-of-way  and  depots. 

Oregon. 

\rchie    Mason,    I'Mrtland,   Ore.,    has    been 
»rded  a  contract  by  the  Clackamas  Southern 

i'  ( a  new  company )    lor  grading  and  build- 
tne  bridges  for  the  line  between  Oregon 
I   and  Molalla.    It  is  stated  that  the  gradmg 
completed  by  Sept.  1. 
s  are  now   under  way   for  the  con- 
of  the  proposed  line  of  the  Mt.  Hood 
from    Hood    River.    Ore.,    to    Lost 
W.    H.    liccles.    Hood    River,   Ore.,    is 
::  of  the  company,  and  J.  W.   West, 
\iver.  Ore.,  is  Chief  Engineer. 
i»  reported  that  surveys  are  already  under 
i    for    the    construction    of    the    proposed 
;he    Multnomah   &   Eastern    Ky.    from 
Ore.,  through  Sandy  and  Cherryville 
■  '      d.  a  distance  of  about  2.5  miles, 
n  is  under  consideration  for  the 
•>f     an     electric     railway     from 
Wasco  County,   to  a  connection  with 
-  in  Trunk  Line  at  Fishkan,  a  distance 
Ics.     It  it  stated  that  the  surveys  have 
le  and  the  necessary  construction  cap- 
ped.    Power  for  the  operation  of  elec- 
s  will  be  supplied  by  the  Ba<lgcr  Lake 
1  Co..  a  private  corporation  in  interior 
'  ounty,   which   was    formed  originally 
liming  about   i'O.OOU  acres  of  agricul- 
,|1  lands.     Volney  C.  Driver,  Wamic,  Ore.. 
I terested. 

s  have  been  started  for  a  new  railroad 

'  trolius  to  Prineville.     Stanger  &  Co.. 

St.  Louis.  Mo.,  are  reported  to  have 

■  '   build   the   line   if  $100,000   is   sub- 

cally. 

Pennsylvania. 

\  i,  .\nderson  &  Bros.,  Inc.,  Altoona, 
will  start  work  at  once  on  their  contract 
the  Pennsylvania  R.  R..  mentioned  in  our 
issue.     This  work  is  located  at  Howard. 

and    involves    about   300,000   cu.   yds.    of 

h  excavation,  including  7  miles  of  track, 

nbout  2,000  cu.  yds.  of  concrete  masonry. 

iuces  are  before  the  Councils  of  Jefler- 

iiship,  Wilson  Borough  and  Clairton 

:i!4    lor  a   franchise   for  a  proposed  street 

vav  to  run  between  Dravosburg  and  Clair- 

J.  E.  White,  McKeesport,  Pa.,  is  inter - 
d. 

he  Philadelphia  Rapid  Transit  Co.,  8th 
Dauphin  Sts.,  Philadelphia.  Pa.,  is  under- 
d  to  be  considering  a  plan  by  which  it 
make  connections  from  Darby  to  69th  St. 
on.  The  company  at  present  maintains  a 
t  line,  running  from  Darby  to  Lanstlowne, 
g  Wycombe  Ave.  It  would  be  an  easy 
losition.  it  is  said,  to  extend  this  line 
ugh  undeveloped  property  which  would 
onsiderably  enhanced  in  value  and  would 
hrown  open  for  building  purposes, 
he  Delaware,  Lackawanna  &  Western  K. 
is  reported  to  have  revised  its  original 
s  for  the  cut-off  from  Clarks  Summit  to 
.•  Milford.  and  has  extended  the  cut  from 
latter  place  to  1  mile  west  of  Hallstead, 
ing  tJ  miles  additional.  Contracts  for  the 
k  under  the  original  plan  were  let  some 
iths  ago  as  noted  at  the  time  in  these  col- 
is. 

he  Montgomery  County  Raoid  Transit  Co.. 
ristown.  Pa.,  is  understood  to  be  about 
ly   to  award   a  contract   for  the   construc- 

of  a  car  house  and  repair  shop, 
he  Folsom  &  Moore  Street  Rv.  Co.,  char- 
d  last  week  with  a  capital  of  $4,000,  is 
'perate  a  %-mile  line  in  Ridley  Township 
Prospect  Park.  Delaware  County.  The 
tal  is  $4,000.  The  project  is  understood 
e  backed  by  the  Philadelphia  Rapid  Tran- 
To.  The  line  will  open  up  a  new  territory 
)elaware  County,  running  from  Essington 


to  the  powerhouse  at  Folsom,  where  it  will 
connect  with  the  transit  company's  Swarth- 
more.  Media  and  Darby  line  and  the  Darby- 
Chester  cars. 

The  Pennsylvania  R.  R.  is  going  ahead  with 
its  plans  for  building  a  proposed  line  along 
the  Beaver  River  through  .\'cw  Brighton.  Re- 
cent real  estate  purchases  in  the  later  place 
indicate  that  the  railroad  is  planning  to  take 
up  the  construction  work  in  ihe  near  future. 

South  Carolina. 

The-  officers  of  the  Greenville,  Spartanburg 
&  Anderson  Rv.  Co.,  W.  S.  Lee,  Chief  En- 
gineer, Charlotte,  N.  C,  are  reported  to  have 
decided  tinally  on  the  route  to  be  taken  from 
Greenville  to  Spartanburg  for  the  new  electric 
line. 

The  Charlestiin-Summerville  Development 
Co.,  of  Charleston,  S.  C.  has  applied  to  the 
Council  of  that  city  for  a  franchise  and  rights 
of  way  through  a  number  of  streets  for  the 
construction,  operation  and  maintenance  of 
an  electric  railway.  This  company  was  given 
rights  of  way  through  the  streets  of  Summcr- 
yille  by  the  Town  Council  of  that  place  and 
is  now  acquiring  rights  of  \vay  through  the 
suburban  section.  The  rights  of  way  which 
are  asked  are  similar  to  those  which  the  for- 
merly projected  Charleslon-Summerville  Elec- 
tric Ry.  asked  for  several  years  ago. 

South  Dakota. 

Engineers  of  the  Illinois  Central  Railroad 
have  completed  surveys  for  the  construction 
of  sidetracks  to  be  built  at  Sioux  Falls,  S.  Dak. 

The  Yankton  &  Southern  R.  R.  Co..  proiect- 
ing  a  line  from  Yankton,  S.  Dak.,  to  Galves- 
ton, Tex.,  has  secured  the  right  of  way,  and 
has  obtained  part  of  the  construction  capital. 
Fremont  Hill,  .-^stor  House,  New  York  City, 
is  President. 

Tennessee. 

Plans  for  the  reorganization  of  the  Lake- 
view  Traction  Co.,  177  Union  Ave.,  Memphis, 
Tenn.,  have  been  formulated,  and  it  is  believed 
that  the  company  will  be  placed  on  a  sound 
financial  basis  by  Aug.  1.  This  company  is 
understood  to  have  spent  about  $400,000  on 
its  line  and  power  plant,  and  it  is  believed  that 
about  $500,000  more  is  required  to  complete 
one  of  the  branches  of  the  system  through 
the  city,  which  will  give  an  interurban  line 
from  Lakeview  on  the  south  to  Overton  Park 
on  the  north. 

The  Clarksville  &  Dtmbar  Cave  R.  R.  Co. 
has  been  incorporated  with  a  capital  stock  of 
$50,000  and  proposes  to  construct  and  operate 
an  electric  railroad  from  Clarksville  to  Dun- 
bar's Cave,  in  the  Sixth  civil  district  of  Mont- 
gomery county.  The  incorporators  are  A.  C. 
Murray,  Leopold  Black,  .\.  R.  Gholston,  J.  T. 
Cunningham,  Jr.,  and  .Vustin  Peay. 

Grading  work  is  reported  to  ["^ve  bee. 
started  near  Oliver  Springs  for  the  ilarriman- 
Morgan  R.  R.,  chartered  several  months  ago. 
Mayor  C.  E.  Hendrick,  Harriman,  Tenn.,  is 
President. 

Tennessee. 

The  Illinois  Central  R.  R.,  A.  S.  Baldwin, 
Chief  Engineer,  Chicago,  III.,  is  understood  to 
be  planning  to  call  for  bids  early  next  month 
for  the  construction  of  new  elevated  tracks 
at  Memphis,  exterding  from  Linden  Ave.  south 
to  Iowa  Ave.  The  work  will  require  about 
500.000  cu.  yds.  of  excavation,  and  the  cost 
will  be  $250,0011  to  $;300,000,  This  work  is 
preliminary  to  the  construction  of  the  new 
union  depot  at  Main  St.  and  Calhoun  Ave. 
This  depot  and  terminals  will  represent  an 
expenditure  of  $2,000,000  to  $-3,000,000. 

Texas. 

®Karncr  Bros.  &  Co..  Dallas,  Tex.,  has 
been  awarded  the  contract  for  constructing 
a  17-mile  branch  for  the  Frisco  from  Bloom- 
ington.  The  line  will  branch  off  from  the 
Port  O'Connor  branch  of  the  St.  Louis, 
Brownsville  &  Mexico. 

®McSwinney  Bros.,  Lometa,  Tex.,  have  been 
awarded  the  contract  for  grading  of  the  24- 
mile  logging  railroad  of  the  Schote  Bros. 
Cedar  Co.,  from  Lometan  to  Bend. 

The   State   Railroad    Commission    has    ap- 


proved bonds  of  the  Sugarland  Ry.,  W.  T. 
Eldridge,  President,  Sugarland,  Tex.,  aggre- 
gating $4113,837  on  the  value  of  the  completed 
line  between  the  Ramsey  and  Harlem  State 
farms.  The  commission  also  approved  for  this 
road  $21lti,(i54  in  construction  bonds  for  the 
proposed  extension  from  Cabell  Station  to 
Rogers,  a  distance  of  24  miles.  At  Rogers, 
the  Sugarland  road  is  to  connect  with  the 
Missouri,  Kansas  &  Texas. 

The  City  Commission  of  Texas  City  has 
passed  an  ordinance  granting  to  H.  B.  Moore, 
W.  T.  .\rmstrong,  R.  M  Orth  and  Harvey  A. 
Thomas  a  right-of-way  and  franchise  on  all 
the  streets  and  avenues  of  Texas  City  for  the 
operation  of  a  street  railway  system.  The 
grantees  in  the  franchise,  it  is  understood, 
represent  a  Texas  City  company,  and  will  hold 
the  grant  in  their  own  names  only  until  a  cor- 
poration, which  is  now  in  process  of  organi- 
zation, is  ready  to  take  it  over. 

The  Kansas  City.  Mexico  &  Orient  Ry.,  W. 
W.  Colpitts,  Chief  Engineer,  Kansas  City,  Mo., 
is  understood  to  be  planning  to  have  work 
started  on  the  extension  from  Granada,  Tex., 
to  Fort  Stockton,  as  soon  as  the  Texas  courts 
approve  the  issuance  of  $1,000,000  of  receivers' 
certificates. 

The  entire  right  of  way  for  the  proposed 
Bremond  &  Wootan  Wells  Interurban  is  re- 
ported to  have  been  secured ;  a  considerable 
amount  of  stock  is  also  reported  to  have  been 
subscribed.  M.  D.  Watson,  Wootan  Wells, 
Tex.,  is  interested. 

The  State  Railroad  Commission  has  author- 
ized the  Harriman  system  to  issue  $l,518,00ii 
first  mortgage  bonds  on  the  Galveston  Victoria 
division  of  the  Galveston,  Harrisburg  &  San 
Antonio  R.  R.  This  division  operates  from 
Galveston  to  Houston,  Rosenberg  to  Bellville 
and  Port  Lavaca  to  San  Antonio.  All  the 
money  realized  from  this  issue  will  be  put 
into  improvements,  relaying  with  heavier  steel, 
rock  ballasting  and  the  purchase  of  new  equip- 
ment, such  as  steel  cars,  heavier  locomotives, 
etc. 

The  .Stone  &  Webster  Engineering  Corp., 
Boston,  Mass.,  has  placed  engineers  in  the 
field  to  make  preliminary  surveys  for  the 
proposed  interurban  line  between  Beaumont 
and  Port  Arthur. 

The  Indianapolis  Construction  Co.,  S.  F. 
Wheaton,  General  Manager,  Indianapolis.  Ind.. 
has  been  awarded  a  contract  liy  capitalists  of 
Houston,  Te.x.,  for  organizing,  financing  and 
constructing  242  miles  of  standard  gage  elec- 
tric freight  and  passenger  railway  connecting 
Houston  and  Te.xarkana.  It  is  stated  that 
H.  U.  Wallace  &  Co.,  140  S.  Dearborn  St.. 
Chicago,  III.,  will  have  charge  of  the  engineer- 
ing work. 

Final  location  work  is  reported  under  way 
for  the  interurban  to  be  built  between  El  Paso 
and  Yvleta  by  the  Stone  &  Webster  Engineer- 
ing Corp.,  of  Boston,  Mass.  The  southwestern 
offices  of  this  company  are  at  Houston. 

Officials  of  the  Bartlctt  &  Western  Ry. 
have  requested  the  City  of  Cameron.  Tex., 
to  furnish  terminal  site  and  subscribe  a  bonus 
of  $100,000  for  the  construction  of  the  line 
into  that  place.  E.  J.  Fitzgerald,  Bartlett. 
Tex.,   is   General   Manager. 

J.  M.  .\llhands.  Oklahoma  City,  Okla,,  and 
F.  G.  Burns,  Houston,  Texas,  contractors  on 
the  proposed  Frisco  extension  from  Hcyser, 
Tex.,  to  Tivoli  have  commenced  work.  It 
is  planned  to  have  work  completed  by  Au- 
gust 10. 

Col.  .'\sher  Richardson,  President  and  Gen- 
eral Manager  of  the  .Asherton  &  Gulf  Ry., 
.\sherton,  Tex.,  which  is  planning  the  con- 
struction of  an  extension  from  Asherton  to 
Eagle  Pass,  has  submitted  a  proposition  to 
the  citizens  of  Carrizo  Springs,  Tex.,  offer- 
ing to  build  through  that  town  for  a  bonus 
of  $35,000. 

Capitalists  w-ho  have  undertaken  the  financ- 
ing of  the  Enid,  Ochiltree  &  Western  Rail- 
road, projecting  the  construction  of  a  line  from 
Dalhart,  Tex.,  to  Ochiltree,  have  announced 
that  construction  work  will  be  started  shortly 
and  the  road  completed  to  Dumas  in  time  to 
handle  the  fall  crops.  \V.  T.  Taylor,  Dalhart, 
Tex.,   is   Chief   Engineer. 


•i»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


40 


ENGINEERING     &     CONTRACTir4G 


Vol.  XX.WII. 


Utah. 

Commissioners  of  Box  Elder  County, 
Brigham,  have  granted  a  franchise  to  W.  P. 
Funk  of  Logan  for  an  electric  interurban 
railroad  from  Logan  to  Brigham  City. 

Virginia. 

The  Virginia-Carolina  Rj'.  has  not  as  yet 
completed  surveys  for  its  projected  50-mile  ex- 
tension through  Washington  and  Grayson 
coimties,  Virginia,  and  Ashe  County,  North 
Carolina.  The  construction  capital  has  been 
secured  and  contracts  will  probably  be  let  in 
July.  W.  E.  Mingea.  Abingdon,  Va.,  is  Presi- 
dent, and  P.  W.  Early,  Abingdon,  Va.,  is  Chief 
Engineer. 

West  Virginia. 

City  Council  ijf  Clarksburg,  W.  Va..,  and 
the  Baltimore  &  Ohio  R.  R.  have  reached  an 
agreement  regarding  changes  in  certain  Glen 
Elk  streets  in  the  vicinity  of  the  railroad 
freight  station.  The  railroad  company  will 
expend  about  $100,000  for  these  improve- 
ments, which  will  include  grading,  paving  and 
constructing  a  retaining  wall.  F.  L.  Stuart, 
Baltimore,   Md.,   is  chief   engineer. 

Wisconsin. 

The  Eastern  Wisconsin  Railway  &  Light 
Co.,  Fond  du  Lac,  Wis.,  is  reported  to  have 
offered  to  extend  the  street  car  tracks  through 
the  west  side  district  of  Fond  du  Lac,  pro- 
vided the  city  will  secure  the  necessary  re- 
leases from  property  owners.  It  is  stated  that 
the  company  is  contemplating  the  building  of 
an  interurban  line  to  Ripon  and  Green  Lake. 


Wyoming. 

Control  of  the  Cheyenne  Electric  Ry.  Co., 
of  Cheyenne,  js  understood  to  have  been  ac- 
quired by  the  Northern  Colorado  Power  Co., 
of  Denver.  Colo.,  holding  company  for  the 
Cheyenne  Fuel,  Power  iS:  Light  Co.  The  line 
probably  will  be  extended  to  Lake  Minnehaha, 
a  summer  resort,  2  miles  east  of  the  city, 
including  one  of  the  most  thickly  settled  resi- 
dence portions  of  Cheyenne. 

Canada. 

®Culliton  Bros.,  01703  Atlantic  St.,  Spokane, 
Wash.,  who  have  the  contract  for  constructing 
the  Esquimalt  &  Nanaimo  Ry.  extension  from 
McBride  Junction  to  Comox,  have  sublet  3 
miles  of  the  work  to  Chas.  McAllister,  and 
3%  miles  to  Hanson  &  Co.  The  general  con- 
tract includes  200,000  cu.  yds.  earth  excavation, 
50,000  cu.  yds.  rock  excavation,  2.000  cu.  yds. 
concrete  masonry,  and  four  timber  trestles, 
involving  L500,000  ft.  of  timber.  Culliton 
Bros,  expect  to  sublet  all  earth,  rock  and  con- 
crete work,  and  to  do  the  bridging  themselves. 

®Deaks  &  Hinds,  Toronto,  Ont.,  have  been 
awarded  a  contract  for  the  double  tracking 
of  a  portion  of  the  Canadian  Pacific  R.  R. 
between  Sudbury  and  Port  Arthur,  Ont.  The 
cost  of  this  double  tracking  will  be  about 
$10,000,000. 

®In  addition  to  the  contract  mentioned  else- 
W'here  in  this  issue,  Culliton  Bros.,  Spokane, 
Wash.,  are  reported  to  have  been  awarded  a 
$2,040,000  contract  for  the  construction  of  two 
extensions  of  the  Esquimalt  &  Nanaimo  R.  R. 
The  first  contract  includes  a  12-mile  line  from 
Clarksville    west,    estimated    to   cost   $300,000, 


and  the  second  contract  is  for  the  gr;'„, 
building  of  a  CiO-mile  extension  of  tl' , 
malt  &  Nanaimo   from  McBride  Jui,, 
C,  to  Kootenai,  at  a  cost  of  $l,T-tO,i) 
line   between   these   points   has   been  ir 
for  some  time.     The  firm  consists  of 
T.  and  J.  G.  Culliton,  all  of   Spokan. 
Culliton    maintains    a    branch    office   ,|(  ,, 
Washington.  ""'' 

The  Burrard   Inlet  Terminal   &  BrU  r 
will  call  for  tenders  for  the  becond  ^rrfir 
bridge  as  soon  as  the  sanction  of  thehiKj! 
Commission   is   secured.     The   bridgetjn  l> 
the    first    work   undertaken,   but   the  afl^jj. 


Ccjirill  lit 

i  Ifct 
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work  by  the  company  and  also  by  t 
couver-Westminster  &  Yukon  Ry 
commenced  soon  after.  It  is  underst 
it  will  take  2%  years  to  build  the 
Cleveland  &  Cameron,  Vancouver.  B. 
the  engineers. 

The  North  Shore  Railway  &  Navigain 
has  been  incorporated  in  New  Brunsw! 
proposes   to   build   a   line    from   a   po: 
.A.damsville,   N.  B.,  on  the  Intercolom 
point   near   Snowshoe  Lake,  and   from 
ville  to  Richibucto  Head,  with  a  braiii 
Harcourt  southwest  to  the  Salmon  Ri\ 
other  branch  lines.     The  company  has 
ity  to  take  over  the  North  Shore  Ry.. 
ing   from   Adamsville   northeast   to   Bi 
with  a  branch  from  Beersville  to  Mt.  ■ 
The  provisional  directors  include  G.  W 
ler,  Sussex,  N.  B. ;  M.  F.  Keith,  Gener: 
agar  North  Shore  Ry.,  Moncton,  N.  B 
Carson,    Rexton :    R.    J.    Von    Hagen. 
Smith,  New  York ;  J.  H.  Wood  and  \\' 
Davis.  Philadelphia,  Pa. 


ROADS,     STREETS     AND     PAVEMENT 


Alabama. 

^Bids  will  be  received  until  noon.  July  10, 
Ijy  Board  of  Coffee  County  Commissioners, 
Elba,  .\la.,  for  grading,  draining  and  surfacing 
with  sand-clay  5  miles  of  Enterprise  and 
Damascus  road  and  5  miles  of  road  from  Elba 
to  Dannelly's  cross-roads.  .'Kt  same  time  bids 
will  be  received  for  grading,  draining  and 
sand-claying  30  miles  of  county  road.  A  cer- 
tified check  on  state  aid  work  $400.  W.  S. 
Keller,  State  Highway  Engineer,  Montgom- 
ery, Ala. 

Arkansas. 

®The  Commissioners  of  -Street  Improve- 
ment, District  No.  195,  F.  H.  Schwartz,  Secy., 
317  Gazette  Bldg.,  Little  Rock,  Ark.,  have 
awarded  the  contract  to  Woodsmall  S:  Mc- 
Carthy of  that  city,  for  the  grading  and  pav- 
ing of  Denison  St.,  from  7th  to  14th  Sts.,  with 
tarvia  macadam ;  also  guttering,  curbing  and 
the  laying  of  sidewalks  at  $10,948.  Bids  were 
opened  June  10. 

®Rackliffe,  Gibson  &  Dillingham  have  been 
awarded  the  contract  by  Board  of  Street  Im- 
provement, District  No.  186,  Little  Rock,  Ark.. 
Sam.  W.  Reyburn,  Chairman,  for  grading, 
draining  and  paving  with  wood  blocks  West 
23d  St.,  at  $2.13  per  sq.  yd.  The  work  also 
includes  a  5-in.  concrete  base.  A  total  of  14 
blocks  will  be  paved.  W.  F.  Reichardt  is  En- 
gineer. Bids  were  opened  March  20.  The 
contract  has   just  been  awarded. 

®Burk  Bros.,  Fort  Smith.  Ark.,  have  been 
awarded  the  contract  by  the  city  of  Poteau, 
Okla.,  for  grading,  macadamizing,  curbing, 
guttering  and  draining  the  following  streets 
and  avenues,  at  $40,998 :  Dewey  .\ve..  from 
Frisco  right  of  way  to  the  Kansas  City  South- 
ern right  of  way ;  Clayton  Ave.,  from  McKen- 
na  St.  to  Bagwell  St. :  Parker  Ave.,  from 
Frisco  right  of  wav  to  Walter  St. :  Sage  Ave.. 
from  Walter  St.  to  Bagwell  St.;  Ward  Ave., 
from  Witte  St.  to  Bagwell  St.;  Bagwell  St.. 
from  Sage  Ave.  to  Amos  Ave. ;  Walter  St., 
from  Dewey  Ave.  to  Amos  Ave. :  Harper  St., 
from  Rogers  Ave.  to  Ward  Ave. ;  Witte  St., 
from  Dewey  Ave.  to  Elm  Ave. ;  McKenna  St.. 


from  Dewey  Ave.  to  Parker  Ave.     Bids  were 
opened  June  10.     F.  J.  Kohr  is  City  Clerk. 

Florida. 

®The  Buffalo  Steam  Roller  Co.,  Buffalo, 
N.  Y.,  has  been  awarded  the  contract  by  the 
Board  of  Duval  County  Commissioners,  Jack- 
sonville. Fla.,  for  furnishing  one  7-ton  tandem 
road  roller.  Gail  L.  Barnard  is  County  Engi- 
neer. Bids  were  opened  May  8.  The  contract 
has  just  been  awarded. 

Georgia. 

®The  contract  for  the  paving  of  Marietta 
St.  with  wood  blocks,  from  the  Tabernacle 
to  North  Ave.,  has  been  awarded  by  the  City- 
Council  of  Atlanta.  Ga..  to  T.  D.  Meador,  Jr., 
of  that  city,  at  $2.74  per  sq.  yd 

Plans  are  being  completed  by  J.  B.  AlcCrary 
&:  Co.,  of  Atlanta,  Ga.,  for  the  construction  of 
50,000  sq.  yds.  of  macadam  pavement  in  New- 
nan,  Ga..  at  an  estimated  cost  of  $75,000.  The 
work  will  include  clay  foundation  and  con- 
crete curb.  The  work  will  be  done  on  a  per- 
centage basis.     E.  G.  Cole  is  official  in  charge. 

Colorado. 

Property  owners  have  petitioned  the  City 
Council  of  Boulder,  Colo.,  to  pave  40  blocks 
in  the  heart  of  the  city. 

Idaho. 

®The  City  Council  of  Pocatello,  Ida.,  has 
awarded  the  contract  for  the  paving  of  20 
blocks  in  the  business  section  with  bitulithic, 
to  Strange  &  Maguire  Co.,  of  Salt  Lake  City, 
L^tah,  at  $86,636  on  guaranteed  paving.  Other 
bidders  on  the  work  were :  Wiles  Construction 
Co.,  $89,890  and  $88.257 ;  James  Kennedy  Con- 
struction Co.,  $90,117  and  $87,.504 :  Warren 
Construction  Co.,  $91,712  and  $88,773,  and  R. 
M.   Bardsen  &  Co.,  $.'16,591  and  $93,325. 

The  citizens  of  Weiser,  Ida.,  at  a  recent 
election  voted  the  issuance  of  bonds  for  a 
considerable  amount  of  improvements,  in- 
cluded in  which  will  be  the  paving  of  17  blocks 
of  the  business  section  at  an  estimated  cost 
of  $75,000,  and  15  miles  of  concrete  side- 
walks and  curbing  at  an  estimated  cost  of 
$150,000.     R.   J.    Wood   of   the   Weiser   Engi- 


neering Co.,  is  City  Engineer.  J.  B.  C- 
of  Boise  and  J.  W.  Bailey  of  Baker  ar. 
culting  Engineers. 

Illinois. 

•J»Bids  will  be  received  until  7  p.  n; 
27,    by    the    Board    of    Local     ImprovL 
Mayor  W.  H.  Malone,  President,  Park 
111.,  on  three  contracts   for  constructir.. 
minous   macadam.    The   contracts   call 
832    cu.    yds.    earth    excavation    and   gr,  \ 
4-56  cu.  yds.  earth  filling  and  grading  in% 
963  sq.  yds.  of  macadam  having  a  foundaii 
ins.  thick  at  the  center  and  5  ins.  thick  ;k 
sides  of  coarse  broken  limestone,  bonded  le- 
stone  screenings  and  covered  with  a    couroi 
macadam  broken  limestone  3  ins.  at  the'"- 
ter   and   2  ins.   at  the   sides,  the   intend 
which  are  filled  with   %-in.  granite  cli: 
which   is  bonded  with  asphaltic  cement-   i 
top   dressing  is   %   in.  thick  of   %-in.  grie 
chips,   bonded  by  'asphaltic   cement.   Spf 
tions  are  with   W.   H.   Malone,  Room 
N.  La  Salle  St..  Chicago,  111.,  or  with   > 
Dewey,  Park  Ridge,  111.    F.  R    Pfeifer  i- 
gineer. 

•J«Bids    will    be    received    by    the   Bn: 
Local      Improvements,      Chicago,    111., 
Glackin.   Secretary,  until  11  a.  m..  Jul\ 
constructing    pavements    as    follows:    C 
Av.,  1,513  sq.  yds.  asphalt;  Cornelia  .\v., 
sq.  yds.  asphalt;  Fuller  St.,  4,900  sq.  yds. - 
phalt;   43d    St.,   9,570   sq.   yds.   granite  bit: 
Jefferson   Av.,  2,030  sq.  yds.   asphalt ;  Mai- 
field   Av.,   3,7.50   sq.   yds.    asphalt:    Milwai'' 
Av.,    19.900    sq.    yds.    creosoted    wood   bio 
Pearson  St..  5,000  sq.  yds.  asphalt ;  Sangan 
St.,  5,100  sq.  vds.  creosoted  wood  block:  T 
man  Av.,  3,720  sq.  vds.  asphalt :   Talinan  * 
8.600   sq.   yds.   asphalt;    Walton    PI.,  4,4llO 
yds.  asphalt ;  Houston  Av..  6,-280  sq.  yds.  brii 
alley   Pine  Grove  -\v.,  Evanston  Av ,  etc.,  '■ 
sq.  yds.  brick ;  alley  Belmont  Av..  Clifton  .* 
950   sq.   yds.   brick ;   alley   Francis   St.,  Sac 
mento  Av-.,  etc. ;  alley  Harrison  St.,  Clark  ! 
etc.,  1,100  sq.  yds.  granite  block ;  Tooker  I 
650  sq.  yds.  brick;  alley  Belmont  .A v.,  Raci 
Ave.,  etc..  9.50  sq.  yds.  brick ;  alley  Roscoe  5 
Seminary  Av..  etc.,  1,080  sq.  yds.  brick:  all 
Wellington   St.,  Barry  Av.,  etc.,  1.O40  sq.  yo 


^indicates  work  now  open  for  bids.     ® indicates  a  contract  let  recently. 
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k;  allev  Wellington  St..  Seminary  Av., 
1  120  sq.  yds.  brick ;  allev  Wellington  St., 
ood  St.,  etc..  1.130  sq.  yds.  brick;  01st  St.. 
(iO  sq.  vds.  brick.  The  work  includes  con- 
ction  of  manholes,  catchbasins.  ad  just- 
it.  etc..  combined  curb  and  gutter.  C-in. 
tiand  cement  concrete  foundation,  etc. 
h  or  certified  check  for  10  per  cent  of  bid 
t  accompany  proposal. 

•Bids    will    be   received   by   the   village   of 

•11.  III.,  until  July   1,   for   furnishing  labor, 

erials.   etc.,   necessary   to  construct   sewers 

pavements  in  the  following  streets:  XcT- 

lion  Av..  Hamilton  St..  Wolf  St..  Waupon- 

St.,  Front  St..  etc.     Quantities  as  enumcj- 

L  on  proposal  sheet  arc  as  follows:  3,-"'" 

[yds.  earth  excavatiuon.  1,365  lin.  ft.  l.'i-in. 

'pipe,    ioints   tilled   with    Portland   cement 

tar,    l.oTO   lin.    ft.    12-in.   tile   pipe   sewers, 

I"    It.  !>-in.  tile  pipe  sewer,  10  manholes 

including  iron  covers,  21  catchbasins 

ciiver,  tJ.iiiX)  lin.  ft.  Portland  cement 

ncretc  curb,  ooO  lin.  ft.  4-in.  by  2-1-in. 

.    r>!rl>    for   headers.    12.800   sq.   yds. 

'    brick   paving  blocks   on   2 

.  ins.   Portland  cement  con- 

r.  I   UH-  i:  .I'l  with  Portland  cement  grout. 

Ifi  or  certiticd  check  for  10  per  cent  of  bid 

•     '■-■•ompanv  proposal.      Plans   and   speci- 

■n  tile  at  office  of  Aetna  Engineering 

17  X.  La  Salle  St.,  Chicago,  or  village 

iii.      Official    advertisement    will    be    found 

Ivvhere  in  this  issue. 

will  be  received  until   1  p.  m..  July 

ird  of  Highway  Commissioners.  Mon- 

iwnship.    Piatt'  County,   111.,    for   the 

■ion  of  .5,,")92  sq.  yds.  of  vitrified  brick 

•  with  necessary  curb  and  gutter  and 
rulverts.  Plans  and  specifications  are 
.vith   William    Britton,    Gerk,    Monti- 

.   or   W.   J.   Day,   Engineer.   Bement. 

ial  advertisement  will  be  found  else- 

this  issue. 

■  will  be  received  until  11  a.  m..  June 

y  of  Moline.  III.  for  the  construction 

•  sq.  yds.  of  brick  pavement,  8,390  lin. 
■ncrete    curb.     Lyle    Payton   is    City 

acts  for  paving  alleys  were  awarded 

AS  on  June  10  by  the  Board  of  Local 

iients.   Chicago,    111,   Ed.  J.   Glackin. 

.    Marble  PI,  Adams  St.,  etc.,  granite 

■tal   bid   Sl.lol,   Jno   Dillon.    170   W. 

•.on    St.      North    .\v..   Cleveland    Av., 

•<.  $2.00t),  P.  J.  O'Brien,  9  S.  La  Sajle 

\  mcennts    Av.,    -^Oth    St..    brick,    S1.G73. 

McGaro'.  189  W.  Madison  St.     Cottage 

.e  Av..  04th  St..  etc..  brick.  The  Ryan  Co., 

Bldg.      .Xddison    St..    Rokeby    St.,    etc., 

J2.ii!».j.   P.  J.  O'Brien.    53d  St.,  Monroe 

!<.  $2..>J8.  J.  A.   Sackley  Co.,  133  W. 

-  :on   St.     Wellington   St.,  Pine  Grove 

etc..  brick.  $2,423,   Central   Paving  Co.. 

W.  Wasiiington   St.     Taylor  St..  Johnson 

etc..   brick.   $3,730.   Central     Paving     Co. 

or    St..    Blue     Island   Av.,     brick,    P.   J. 

ien.     Polk    St..    Morgan    St.,    etc.,   brick, 

7.  Central  Paving  Co. 

Jresce   &    Brown    of    Mattoon,   III,   ha\-e 

awarded  the  contract  by  the   Board  of 

Improvements,   Shelbyville,  III,  for  the 

iruction  of  25  blocks  of  brick  pavement  on 

n.  concrete  base,  with  asphaltic  filler,  con- 

■  curb   and   gutter,  and    10,000    ft.   of   old 

;  curb  reset.     The  contract  price  is  $55.- 

Bids   were    opened   June    14   by    A.    L. 

;is     Secretary.      Contract    will    be    closed 

28. 

ansen  &  Zoeller  of  Pekin,  III,  have  been 
ded  the  contract  by  the  Board  of  Local 
ovements  of  that  city,  J.  R.  Seibert,  City 
neer,  for  the  construction  of  a  brick 
ment  on  a  concrete  base  with  cement 
at  $1.05  per  sq.  yd.  The  work  includes 
t  28,-580  sq.  yds.  of  brick  paving,  3,425  lin. 
f  stone  curb  reset.  0.100  cu.  yds.  of  ex- 
tion  and  filling.  The  entire  contract  will 
mt  to  about  $60,000.     Bids  were  opened 

18. 
le   citzens  of   Douglas   Township,   Efling- 

Countv,  III,  on  June  10  voted  the  is- 
iJce  of  bonds  in  the  sum  of  $.35,000,  for 
(   purpose    of    constructing     9      miles     of 


macadam  roads  on  the  principal  highways  of 
the  township.  The  roads  will  be  built  by 
contract  as  soon  as  bids  can  be  secured.  Ef- 
fingham is  the  county  seat  of  Effingham 
County.  . 

The  Board  of  Local  Improvements  ot  Mo- 
line, 111,  Lvle  PaN-ton,  City  Engineer,  has  re- 
jected all  bids  received  June  14  for  the  pav- 
ing of  23d  .Vve.,  from  15th  to  27th  St.,  as  be- 
ing above  the  Engineer's  estimate. 
Indiana. 

®The  County  Commissioners  at  Terre 
Haute,  Ind.,  have  awarded  the  contract  for 
building  the  Ed  B.  Ferguson  gravel  ro.id  in 
Honev  Creek  Township,  to  Harry  B.  Carpen- 
ter of  Cloverland,  at  $8,700.  The  road  is  two 
miles  and   4.t!35   ft.   long. 

®J.  D.  Hoss  of  Indianapolis.  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Park 
Commissioners.  Indianapolis,  for  the  con- 
struction of  cement  sidewalks  and  concrete 
curb  and  gutter  along  property  of  the  city 
at  followint!  points :  Along  Fall  Creek  park- 
w.ty,  north  drive,  at  intersection  with  Capital 
Ave.;  along  Fall, Creek  parkway,  north  drive, 
at  intersection  with  Illinois  St.,  and  along 
Fall  Creek  parkway,  south  drive,  at  inter- 
section with  -Meridian  St.  The  curb  and  gut- 
ter will  cost  $11.80  per  lin.  ft.,  sidewalks,  $0.10 
per  sq.   ft.     Rids  were  opened  June  7. 

®Kuthley  &  Standish  of  Bedford,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Lawrence  County  Commissioners,  Bedford, 
for  the  construction  of  gravel  or  macadamized 
roads  in  Marion,  Shawswick.  Guthrie  and 
Perry  Townships,  six  roads  in  all.  Bids  were 
opened  June  4  1)\-  Ezra  W.  Edwards.  County 
Auditor. 

®Henry  Harmon  of  Osgood.  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Town 
Trustees.  Osgood,  for  the  construction  of  ce- 
ment sidewalks  on  Maple,  Craven  and  Frank- 
lin Sts.,  at  $0.12%  per  sq.  ft.  Bids  were  opened 
June  7  by  J.  E.  Ebel,  Town  Clerk. 

©Greenwood,  Connor.  Boots  &  Grant  of 
Conncrsville.  Ind.,  have  been  awarded  the  con- 
tract by  the  City  Council  of  that  city,  Wil- 
liam Reeder,  Ciiy  Clerk,  for  the  paving  of 
Central,  Eastern  and  Grant  Avs..  with  con- 
crete at  $1.02  per  sq.  yd.,  including  curb  and 
gutter  at  $0.34  per  lin.  ft.,  sidewalks  at  $0.09% 
per  sq.  yd.,  and  sewers.  Bids  were  opened 
June  12. 

The  Board  of  Jay  County  Commissioners. 
Portland,  Ind.,  John  Bonifas.  Auditor,  has 
not  as  yet  let  the  contract  for  the  construc- 
tion of  a  highway  in  Pike  Township,  for 
which  bids  .were  opened  on  June  15. 

Iowa. 

•J*Bids  will  be  received,  it  is  reported,  until 
July  8,  by  L.  Derby.  City  Clerk,  Marshall; 
town,  la.,  for  the  construction  of  7  blocks  of 
concrete  pavement.  The  work  is  to  be  start- 
ed Aug.  1  and  completed  by  Nov.  1. 

•J«Bids  will  be  received  until  July  8  (read- 
vertisement),  by  city  of  Waverly,  la.,  for  the 
construction  of  34,000  sq.  yds.  of  pavement 
and  16,000  lin.  ft.  of  curb.  The  paving  will 
be  bitulithic,  sarcolithic  mineral  rubber,  Port- 
land cement  concrete,  asphaltic  concrete,  brick 
block  and  dolarway,  the  particular  kind  to  be 
chosen  at  the  tinie  of  letting  the  contract. 
Plans  and  specifications  for  all  this  work  may 
be  procured  from  F.  A.  Lee,  City  Clerk  of 
Waverly,  la.,  and  Ralph  B.  Slippy,  Civil  En- 
gineer of  Waterloo,  la. 

®D.  W.  Wright  &  Co.,  of  Bedford,  la., 
have  been  awarded  the  contract  by  the  city 
of  Greenfield,  la.,  M.  C.  McCreight,  Town 
Clerk,  for  the  construction  of  10  blocks  of 
paving,  at  $1.24  per  sq.  yd.  for  concrete  and 
$0.25  per  ft.  for  curb.  The  work  will  include 
about  10,000  sq.  yds.  Bids  were  opened 
June    11. 

®James  Horrabin  of  Iowa  City.  la.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  Des  Moines,  la.,  Horace  Susong,  City 
Clerk,  for  the  construction  of  37,000  sq.  yds. 
of  bitulithic  on  Ingersoll  Ave.,  28th  to  38th 
Sts.,  17,000  vds. :  Tonawanda  drive,  Marsh 
drive  to  Grand  Ave.,  9,000  yds.;  Polk  Blvd., 
Ingersoll  .\ve.  to  Pleasant  St.,  7,000  yds.,  and 


AM  St.,  L'niversiiv  .^ve.  to  Forest  Ave..  3.- 
900  yds.  The  wo'rk  was  let  at  $1.95  per  sq. 
yd.     Bids  were  opened  June  12. 

The  City  Council  of  Ottumwa,  la.,  has 
passed  an  ordinance  providing  for  the  pav- 
ing of  E.  Main  St.,  between  .\sh  St.  and 
Iowa  Ave.,  and  Iowa  Ave.  between  Main  and 
Havne  Sts.     Bids  will  be  received  at  once. 

the  Citv  Council  of  Glenwood.  la.,  has  con- 
cluded that  the  new  paving  that  is  to  be  laid 
in  that  city  this  year  will  be  brick.  .Approx- 
imately $10.0(10  will  be  expended  on  the  work. 

The'  Town  Council  of  Clear  Lake.  la.,  has 
ordered  the  paving  of  18  blocks  of  city  streets 
this  summer  with  concrete.  -Ml  intersecting 
alleys  will  be  paved. 

Kansas. 

•I«Bids  will  be  received  until  July  8,  by  City 
of  Marion,  Kan.,  lor  the  construction  of  about 
seven  blocks  of  brick,  asphalt,  asphaltic  con- 
crete or  concrete  pavement,  including  curbs 
and  gutters.  H.  A.  Rowland.  McPherson, 
Kan.,  is  Engineer  and  Mildred  Williams  is 
Citv   Clerk. 

•i'Bids  will  be  received  until  8  p.  m.,  July 
10,  by  O.  T.  Jones,  City  Clerk,  Pittsburg,  Kan., 
for  furnishing  the  necessary  labor  and  mate- 
rial lor  the  construction  of  brick  and  concrete 
pavement.  Plans  and  specifications  are  on 
file  with  the  City  Clerk.  L.  •  E.  Curfman  is 
City  Engineer.  Official  advertisement  will  be 
found  elsewlicre  in  this  issue. 

®Carper  &  Carr,  125  E.  Main  St.,  .\nthony, 
Kans.,  have  been  awarded  the  contract  by  that 
city,  E.  R.  Kirkpatric,  City  Clerk,  for  the 
construction  of  curb  and  gutter  on  certain 
parts  of  N.  and  S.  Jennings  and  N.  .Anthony 
Ave.,  at  $7,500.  Bids  were  opened  June  8 

®City  Commissioners  of  Leavenworth,  Kan., 
have  awarded  the  contract  on  paving  Kicka- 
poo  St.  to  McGuire  &  Stanton,  Leavenworth, 
at  $9,253. 

Thomas    F.   Jones   of    Leavenworth.    Kans 
is   the   probable  contractor   for  the  constr^ut 
tion  of  sidewalks,  curbs,  gutters,  etc..  at  Fort 
Leavenworth,  for  which  bids  were  opened  by 
Maj.    G.    G.    Bailej-,    Constructing    Quarter- 
master, on  June  12.     The  bid  ;s  $-5,774. 

Plans  and  specifications  have  been  sub- 
mitted to  the  City  Commissioners  of  Leaven- 
worth. Kan.,  by  the  City  Engineer,  for  pav- 
ing Cherokee  St..  from  Grand  Ave.  to  Uth 
St!     The  estimated  cost  is  $2,058.05. 

Kentucky. 

^Bids  will  be  received,  it  is  said,  from  July 
15  until  July  25,  by  city  of  Pikeville,  Ky..  for 
the  construction  of  15.000  sq.  yds.  of  vitrified 
brick  paving  on  concrete  base.  .Aurick  & 
Haynes,    Pikeville.    are    Engineers. 

Louisiana. 

®City  of  Jeanerette.  La.,  has  awarded  the 
contract  for  building  six  miles  of  concrete 
sidewalks  to  De  Geizey  &  Barnard,  at  $10,50o. 

The  city  of  Lake  Charles,  La.,  upon  the 
recommendation  of  City  Engineer  T.  H.  Man- 
dell,  rejected  all  bids  received  June  4  for 
street  paving.  Bids  received  were  as  fol- 
lows :  Creosotcd  Wood  Block  Paving  Co.. 
$2.04  and  $2.58  on  wood  block  pavement,  and 
the  Soutlicrn  Asphalt  &  Construction  Co.. 
$2.29  and  $2.38  on  asphalt,  and  $2.49  on  bitu- 
lithic. The  work  will  be  re-advertised  short- 
ly. Plans  and  specifications  are  on  file  with 
the  city  engineer. 

Maryland. 

•|*Bids  will  be  received  until  8  p.  m..  June 
29,  by  Mayor  Martin  M.  Higgins  and  Coun- 
cil, Easton,  Md.,  for  furnishing  the  necessary 
labor  and  material  for  the  complete  construc- 
tion of  about  9,500  ft.  of  concrete  curb  and 
gutter. 

•}«Bids  will  be  received  until  June  2G,  by 
Board  of  Awards,  Baltimore,  Md.,  for  the 
following  contracts :  Contract  No.  29 — Fay- 
ette St.,  from  Poppleton  to  Pine  Sts. ;  Lex- 
ington St.,  from  Aisquith  St.  to  Central  Ave., 
vitrified  block,  5,300  sq.  yds.;  certified  check. 
$600.  Contract  No.  30— Balderson  St.,  from 
Light  to  Charles  Sts. ;  Perry  St.,   from  Bed- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ford  to  Cliarles  Sts..  granite  block,  1,170  sq. 
yds.;  certified  check,  $300.  Contract  No.  31 
— Linden  Ave.,  from  Dolphin  St.  to  North 
.\vc. :  Bolton  St.,  from  Lafayette  Ave.  to 
North  .'\ve. ;  Park  Ave.,  from  Lanvale  St. 
to  Lafaj'ette  Ave.;  sheet  asphalt  on  a  con- 
crete base.  IS.fiSO  sq.  j'ds. ;  sheet  asphalt  over 
cobble.  9,100  sq.  yds,;  vitrified  block,  5,150  sq. 
yds.;  wood  block  liners,  1,115  sq.  yds.;  cer- 
tified check,  $2,000.  The  figures  above  rep- 
resent the  approximate  quantities  of  the  prin- 
cipal items  appearing  in  the  contracts.  Charles 
A.  Edel  is  Secretary  of  the  Paving  Commis- 
sion. 

®The  Board  of  Awards  of  Baltimore,  Md., 
on  June  19  awarded  the  following  contract 
upon  the  recommendation  of  the  Paving  Com- 
mission, Charles  A.  Edel.  Secretary ;  Vitrified 
Block  Contract  No.  21— Martin  J.  Beach,  801 
.American  Bldg.,  Baltimore,  approximate  bid, 
$8,060;  Vitrified  Block  Contract  No.  22— Mar- 
tin J.  Beach,  approximate  bid,  $7,43fi ;  Vitri- 
fied Block  Contract  No.  23— Martin  J.  Beach, 
approximate  bid,  $5,353. 

®The  David  M.  Andrews  Paving  Co.,  Bal- 
timore. Md.,  has  been  awarded  the  contract 
by  the  Board  of  Awards  of  that  city,  for 
the  paving  with  Belgian  block  that  portion 
of  the  new  thoroughfare  between  Bath  and 
Hillen    Sts.,   at   $74,000. 

Massachusetts. 

•|»Bids  will  be  received  until  noon,  June  27, 
by  Commissioner  of  Public  Works  H.  E. 
B'laks,  North  Adams,  Mass.,  for  about  0,600 
sq.  yds.  of  brick  paving  and  about  1.800  sq. 
yds.  of  concrete  paving.  Each  bid  must  be 
accoinpanied  by  a  certified  check  for  50  per 
cent  amount  of  bid.  Plans  and  specifications 
are   on   file  with  the   Commissioner. 

®The  Board  of  Supervisors  of  Springfield. 
Mass.,  has  awarded  the  contract  for  supply- 
ing the  city  with  12,800  cu.  yds.  of  wood  block 
paving  to  the  LInited  Wood  Preserving  Co. 
The  block  is  to  be  laid  on  Willow,  Sanford, 
Court,  Chestnut  and  a  number  of  other 
streets. 

®The  Department  of  Public  Works  of  Bos- 
ton, Mass..  has  awarded  the  contract  for  pav- 
ing and  regulating  Park  St..  between  Dor- 
chester and  Geneva  Avs.,  for  which  bids  were 
opened  June  14,  to  Hugh  J.  McGuire,  at  $1,834. 

®John  A.  GafTey  of  Medford.  J.fass.,  has 
been  awarded  the  contract  by  the  Highway 
Department  of  New  Hampshire,  S.  Percy 
Hooker,  Supt.,  for  the  construction  of  a  2% 
mile  macadam  road  in  Rochester,  at  $16,274, 
and  for  building  one  mile  of  trap  rock  road 
in  Bow,  at  $3,985.  The  department  also  let 
a  contract  to  Will  Gordon  of  Franklin,  N.  PL, 
for  the  building  of  1  2-3  miles  of  macadam 
road  in  Tilton,  at  $7,559.  Bids  were  opened 
June  14.  S.  Percy  Hooker,  Concord,  N.  H.. 
is  State  Supt.  of  Highways. 

Following  bids  were  received  by  the  Con- 
structing Quartermaster.  Fort  Andrews,  Mass., 
for  the  construction  of  roads,  walks,  etc.,  at 
that  fort ;  bids  opened  June  10 :  T.  Whalen  & 
Co.,  Wollaston.  Mass.,  $4.900 ;  E.  M.  Dovle  & 
Co.,  Boston.  $5,975,  and  Tony  Ross,  Woburn. 
Mass.,  $9,991. 

Minnesota. 

The  Winona  County  Conmiissioners,  Wi- 
nona. Minn.,  rejected  all  bids  received  June 
18  for  the  macadamizin.g  of  about  21  miles 
of  road.  New  bids  for  concrete  roads  will 
be  called  for  later.  O.  B.  Leland  is  Engi- 
neer.    Jos.  Winczewski  is  County  .Auditor. 

Following  bids  were  received  by  the  vil- 
lage of  Chisholm,  Minn.,  F.  C.  Lang,  Engi- 
neer, on  June  12,  for  the  construction  of 
about  12,950  sq.  yds.  of  paving;  R.  S.  Blome 
Co.,  Chicago,  111.,  granitoid,  $2.27  per  sq.  yd. ; 
Butler  &  Coons,  Hibbing  and  Virginia,  Minn., 
sandstone,  $3.05,  3-in.  creosoted  blocks,  $2.52, 
and  3%-in.  blocks,  $2.72 ;  General  Construc- 
tion Co.,  Minneapolis,  bitulithic,  $2.47,  sand- 
stone, $3.12,  3-in.  blocks,  $2.50,  and  3V2-in. 
blocks,  $2.69;  P.  J.  McDonald,  Duluth,  Minn., 
donnelite,  $2.30,  3-in.  blocks,  $2.50,  3%-in. 
blocks,  $2.50.  and  brick,  $2.40.  The  letting  of 
contract  was  postponed  until  June  26. 


Mississippi. 

•J«Bids  will  be  received  until  July  5,  at  the 
Court  House,  Hernando  County,  F.  R.  Mer- 
rin,  Secy.,  for  grading  the  Jermiah  Lodge 
road  and  the  Church  road  a  distance  of  14 
miles.  A  certified  check  for  $500  must  be 
filed  with  each  bid.  The  work  will  consist 
principally  of  cutting  down  hills  and  widen- 
ing the  roadway,   and   some  levee  work. 

^Bids  will  be  received  until  2  p.  m.,  July 
2.  by  the  First  District  Good  Roads  Com- 
mission, at  the  office  of  the  Chancery  Clerk, 
.Aberdeen,  Miss.,  for  the  grading  and  gravel- 
ing of  about  12  miles  of  roads,  consisting  of 
approximately  36,000  cu.  yds.  earth,  24,000  cu. 
yds.  gravel,  800  ft.  of  bridge  work,  300  cu. 
yds.  concrete.  364  ft.  18-in.  pipe,  370  ft.  24-in. 
pipe,  80  ft.  30-in.  pipe  and  68  ft.  36-in.  pipe. 
Profiles  and  specifications  can  be  seen  in  the 
office  of  the  Good  Roads  Commission,  Amery, 
Miss.,  or  at  the  Chancery  Clerk's  office,  .Aber- 
deen, Miss.,  or  at  the  office  of  Solomon-Nor- 
cross  Co.,  Engineers,  Atlanta,  Ga.  A  certified 
check  of  3  per  cent  of  the  amount  of  bid, 
made  payable  to  the  First  District  Good  Roads 
Commission  of  Monroe  County,  Mississippi, 
will  be  required  with  each  bid.  Said  propo- 
sals to  be  addressed  to  A.  B.  Cowden,  Sec- 
retary of  the  First  District  Good  Roads  Com- 
mission,  Armory,   Miss. 

^Bids  will  be  received  until  noon,  July 
1,  by  Highway  Commissioners,  Supervisors' 
District  No.  1,  H.  Cassedy.  Chairman,  Lin- 
coln County,  Brookhaven.  Miss.,  for  the  im- 
provement and  extension  of  29  miles  of  roads 
and  streets. 

^Bids  will  he  received  until  noon,  July  2, 
by  Mavor  and  Board  of  Aldermen,  Green- 
wood, Miss.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  25,000 
sq.  yds.  of  vitrified  brick,  bitulithic  or  creo- 
soted wood  block  pavement ;  10,500  lin.  ft. 
of  concrete  curb  and  gutter;  2,000  lin.  ft.  of 
granite  header;  2,000  cu.  yds.  of  excavation.. 
J.   S.  .Allen   is  City  Engineer. 

®R.  W.  Gill  has  been  awarded  the  contract 
by  the  Second  District  Road  Commission, 
Frank  R.  Merrin,  Secretary,  Horn  Lake,  Miss.. 
for  the  grading  of  the  Fogg  road,  at  $0.20 
per  cu.  yd.  The  Commission  also  awarded 
the  contract  for  the  grading  of  the  Lakeville- 
Goodman  road  to  R.  W.  Gill  and  R.  E.  Scott 
at  $0.22  per  tu.  yd.  Both  contracts  include 
about  55.000  cu.  yds.  of  excavation  and  covers 
about  14  miles  of  road.  Bids  were  opened 
June   6. 

The  citizens  of  Meridian,  Miss.,  on  June  11 
voted  against  the  issuance  of  bonds  in  the 
sum  of  $100,000  for  street  improvement  to 
connect  the  city  paving  with  the  county  good 
roads ;  also  a  bond  issue  of  $30,000  for  the 
purpose  of  building  approaches  and  paying 
damages  for  a  viaduct  to  the  South  Side. 

Missouri. 

^Bids  will  be  received  until  noon,  June 
28,  by  Board  of  Public  Improvements,  St. 
Louis,  Mo.,  for  the  improvement  of  the  fol- 
lowin.g  streets :  Reconstructing  23d  St.,  from 
Washington  .Ave.  to  O'Fallon  St.,  under  Let- 
ting No.  10589 ;  for  improving  Osceola  St.. 
between  Broadway  and  Virginia  Ave.,  under 
Letting  No.  10590 ;  for  reconstructing  13th 
St.,  from  Biddle  St.  to  Cass  .Ave.,  under  Let- 
ting  No.    10591.     "W.    T.   Findly   is   Secretary. 

The  Board  of  Public  Works  of  St.  Louis, 
Mo.,  has  rejected  all  bids  received  for  asphalt 
paving  on  June  12  and  orders  issued  for  re- 
advertising  for  bids.  The  job  called  for  the 
paving  of  Osceola  St.,  between  Broadway  and 
Virginia  Ave.,  and  N.  Market  St.,  between 
Goodfellow  and   Hamilton  Aves. 

Montana. 

No  bids  were  received  by  J.  E.  Farnum, 
City  Clerk,  Miles  City,  Mont.,  .  on  June  10, 
for  furnishin.g  f.  o.  b..  Miles  City,  7.000  vit- 
rified paving  brick. 

Nebraska. 

^Bids  will  be  received  until  5  p.  m.,  July  1, 
by  John  Wiltse  City  Clerk,  Falls  City,  Nebr., 


for  furnishing  the  material  and  A 
labor  and  material  for  grading,  curl 
paving  District  No.  2  and  3.  The  w 
include  the  following  approximate  qijn 
Appro.ximate  number  of  sq.  yds.  to  I 
in  District  No.  2,  7,500 ;  approximate 
of  sq.  yds.  to  be  paved  in  District  > 
500:  approximate  number  of  ft.  of 
in  District  No.  2,  1,000;  approximate 
of  ft.  of  curbing  in  District  No.  3,  2 
timated  cost  of  grading  and  paving 
district,  $2.15  per  sq.  yd;  estimated 
curbing,  35c  per  lin.   ft. 


«  the 
gaud 


umhfr 
3.4,. 
"bing 
umber 
0:ts. 
eith(r 
ist  of 


•I«Bids  will  be  received  until  6  p  .m.  ulv,:, 
by  Village  of  Barada,  Nebr.,  B.  C.  Di-fel,},' 
Chairman,  Village  Board,  for  furnisllg  (L 
necessary  labor  and  material  for  t  con- 
struction of  cement  sidewalks  and  cLsium 
for  the  year  of  1912.  ^    ^ 

®J.  C.  Ries  &  Co.,  of  Havelock,  Net  li., 
been  awarded  the  contract  by  that 
Charles  .A.  Currie,  City  Clerk,  for  t 
struction  of  10,000  sq.  ft.  of  cement  si 
and  on  30.  more  or  less,  concrete  strec 
ings,  at  $0.10  and  $0.17,  respectively 
were  opened  June  7. 

®The  Midwest  Engineering  Co.,  .". 
Cague  BId.g.,  Omaha,  Nebr.,  on  June 
cured  a  contract  from  the  city  of  H 
Nebr.,  for  the  construction  of  Pr 
brick  pavement  on  Burlington  Ave.,  . 
per   sq.  yd. 

New  Hampshire. 

4°Bids  will  be  received  until  June 
State  Highway  Department,  Concord, 
for  the  improvement  of  a  gravel  road 
ada,  estimated  to  cost  about  $2,500 ;  ;. 
a  trap  rock  road  in  Bedford,  estiiii 
cost  $1,500.  S.  P.  Hooker  is  State 
intendent  of  Highways. 

New  Jersey. 

®The  Board  of  Street  &  Water  C 
sioners,  Jersey  City,  N.  J.,  has  awari 
following  contracts  for  the  improven 
Bostwick  Ave.,  from  Bergen  Ave.  tn 
son  .Ave.,  bids  opened  June  5 :  Van  I 
&  Son,  90  per  cent ;  E.  M.  Mullin  &  i 
per  cent :  Henry  Byrne,  99  per  cent ;  E 
O'Neill,  95  per  cent,  and  Daniel  Dono-, 
per  cent. 

©O'Reilly    Bros.,    90    Neptune    .Ave.. 
City.   N.   J.,   have   been   awarded  the  <• 
by   the    Board    of    Street    &   Water   Cu  > 
sioners,  Jersey   City,   for  the  improvemi  f-: 
Randolph  Ave.,  from  Bramhall  Ave.  to  m 
ark  &  N.  Y.  R.  R.,  at  96  per  cent.    Bid.'ett 
opened  June  5. 

®The  Union  County  Board  of  Frei. 
Elizabeth,   N.   J.,   has   awarded  the   I'l 
contracts    for    road   work,    aggregating: 
903 ;  C.  A.  Wiixans  &  Co.,  Rahway,  X 
pavin.g    Rahway    Ave.    to    the    Linden 
ship   line,   $23,286 ;   atso   for   paving   W 
Ave.,   $38,582;    William    J.     McCloud   , 
Elizabeth,    for    paving    Newark    .Ave 
city  line,  $63,915;   E.   C.   Humphrey,   I 
sack,    N.    J.,    for    paving    South    .Ave 
field,  $18,120. 

®The  Barrett  Mfg.  Co.,  New  York  C 
been   awarded  the  contract  by  the  T' 
Committee,  Millburn,  N.  J.,  Milton  R.  '■ 
Clerk,  for  the  oiling  of  a  number  of  {■ 
the  township.     Bids  were  opened  June  14 

®James  C.  Park  of  Cranford.  N.  J.,  hn?  * 
awarded  the  contract  by  the  City  Cm' 
Westfield,   N.   J.,    for  the  grading,   ni.i 
izing,  curbing  and  guttering  of  certain  iU-, 
at    $17,249.      The    engineer's    estimate  oft 
amount   of   work   to   be    done   is   as   i' " 
7,000   cu.   yds.   of   excavation,    ]o,820 
of  macadam,  3,650  sq.  yds.  of  macadam 
faced,   1,332  lin.   ft.  of  concrete  curb.  !««''; 
ft.  of  concrete  curb  and  gutter.  800  lin.^fl' 
blue   stone   curb   reset   on   concrete.  2,'3io  ' 
ft.    of   new   blue   stone   curb   set  on  conci. 
3,075  lin.   ft.  of  vitrified  brick  gutter- on  <• 
Crete  base,   1,600   lin.    ft.   of   6-in.   underdr- 
355   lin.   ft.   of   concrete   culverts.     Bill.  » 
opened  June  17. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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New  York. 
■{•Bids  will  be  received  until  noon.  June  JT, 
Park  Commissioners.  Room  13,  City  Hall, 
[iffalo,  X.  Y.,  for  constructing  concrete 
ulks  in  accordance  with  plans  and  specifi- 
jtions  on  tile  at  the  office  of  the  board.  G. 
i   Selkirk  is  Secretary. 

•{•Bids  will  be  received  until  11  a.  m..  July 
i  by     G.   W.   Haight,  Jr..  Newcastle     Town 
(crk,  Chappaqua,   N.   Y.,   for  the  permanent 
nr.ivcment   of     Greeley     .\v.,   Plcasantville 
Douglas  Road.  Cross  Road  and  Hard- 
■Ic  Road  havini;  a  total  distance  of  2.8!> 
(lies.      Work   to   consist    in   grading,    widen- 
1?,  building  culverts,  drains  and  guard  rail?, 
[d  laying  a  bituminous  macadam  surface  and 
Irnishing  all  materials,  labor  and  appliances 
-   'Vir.     All  such  work  to  be  done  in  strict 
ance  with  the  plans,  drawings,  profiles, 
-ections    and    specifications   therefor,    to 
■le  intent  and  meaning  thereof,   as  pre- 
i  liy  the  Wulff  Engineering  Co.,  National 
•  (Ilk  BIdg..  Tarrytown.  N.  Y. 
l4.Bids  will  be  received  until  2  p.   m..  July 
:   by   Commissioners   of   Palisades   Interstate 
■  irk.   Charles    W.    Leavitt.   Jr.,    Engineer,   31 
!ii  St..  New  York  City,  for  the  constnic- 
i  the  Englewood  .Approach  in  the  Pal- 
Interstate    Park    at    Englewood    Cliffs. 
?i  County,  N.  Y.     .-V  certified  check  lor 
must  he  filed  with  each  bid.     Plans  are 
with  \V.  G.  Clark,  Engineer,  30  Church 
.  i-w  York  City. 

Henry  P.  Burgard  Co.,  of  Buffalo.  N". 

li'initted  the  lowest  bids  to  the  Depart- 

itiit  of   Public   Works  of  that  city,   Francis 

I     Ward,   Commissioner,    for   the   paving   of 

/tenner  and  Pauline  Sts.,  with  asphalt,  as 

s:     May  St.,  Specifications  "B"  on  con- 

lase,  $11,700:  Pauline  St.,  Specifications 

n  concrete  base,  $7,800;  Zenncr  St..  Spe- 

iiins  "B"   on   concrete  base.  $10,loO. 

Common  Council   of   Syracuse,   N.  Y.. 
lopted  an  ordinance  authorizing  a  bond 
■f  $100,000,  the  proceeds  to  be  used  by 
racuse  Park  Commission  for  park  bet- 
■it. 
Common  Council  of  Jamestown.  N.  Y., 
oted    to    pave    Prendergast    .-Vve.    with 
::  block,  at  a  cost  of  $42,000. 
citzens  of  Watkins,  N.  Y.,  at  a  recent 
n  voted  the  issuance  of  bonds  for  pav- 
iirposes. 
ial  village  election  was  held  at  Mechan- 
1.  N.  Y.,  on  June  10.  to  vote  on  propo- 
-   for  raising  $40,241  by  bonding  the  vil- 
■  T  making  street  improvements. 

North  Carolina. 

^Bids  will  be  received  until  2  p.  m..  July 
.  by  Murphy  Township  Highway  Commis- 
ion,  Murphy.  N.  C,  for  the  construction  of 
oproximately  22,000  sq.  yds.  of  bituminous 
treet  paving  on  the  various  streets  of  the 
■«wn  of  Murphy.  G.  W.  Scott,  Court  House 
;ldg..  is  Engineer. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Jiily  8, 
y  Samuel  Franks.  Jr.,  Clerk,  Millersburg,  O., 
or  paving  E.  Jackson  St.,  S.  Washington  St. 
nd  S.  Monroe  St..  about  10,300  sq.  yds. 

4«Bids  will  be  received  until  noon,  June 
7,  by  Director  of  Public  Service,  Cleveland, 
).,  for  paving  the  portion  of  the  following 
treets  affected  by  the  separation  of  grades 
f  said  streets  and  the  tracks  of  the  Penn- 
ylvania  R.  R. :  St.  Clair  .\ve.,  N.  E. ;  Su- 
erior  .\ve.,  N.  E. :  Payne  Ave..  N.  E. ;  East 
0th  St..  and  Kou.gh  Ave.,  N.  E.  Plans  and 
pecifications  are  on  file  at  the  office  of  the 
;ity  Engineer.     W.  H.  Kirby  is  Secretary. 

4*Bids  will  be  received  until  noon.  July  1, 
y  J.  W.  Chrisford,  Director  of  Public  Serv- 
:e,  Lakewood,  O.,  for  furnishin.g  the  neces- 
ary  labor  and  material  for  grading,  draining, 
urbing  and  paving  with  brick  Quail  St., 
Vayne  Ave..  Roycroft  .\ve.  and  Edanola  Ave 
■■lans  and  specifications  are  on  file  with  C. 
V.  Root,  1033  Society  for  Savings  Bldg., 
'leveland,  O.  -A  certified  check  for  $200  must 
le  filed   with   each  bid. 


NEW  vuRK  ST.\TE  Ro.vn  co.vTR.\CTs;  8,    I!U2,    contracts    for    the    improvement    of 

^            „           .       _      .         ,..-./-  Highwavs.  for  which  proposals  were  received 

®At  an  Executive  Session  of  the  State  Com-  „„-j„nj.-  3^^^  4th.  5tli.  Oih.  7th.  were  awarded 

mission  of  Highways,  Albany,  N.  Y.,  held  June  as   follows : 


Uoad 

.No. 

964 

963 
5243 
.-.245 
11124 

r.2C4 

6!I5 

sa" 

lOUti 
10i6 
1037 

9S4 
5233 
5268 

S14 
5304 

S44 

ToS 
5248 

5249 

971 

961 
1046 
1047 
5196 
5285 
1029 
5256 
5291 

957 

965 
5241 

827 
5263 
,■,258 
5071 
2-R-2 
5198 

997 
1025 

759 
5306 

671 
5297 
5275 
5276 
5230 

326 

986 
5251 

973 

447 

974 
5278 
5283 
1028 
1021 
5292 
5261 

704 
5207 
521S 
5235 

718 
5272 
5270 
1022 

955 
1042 
1041 
5274 

987 
5277 
1032 
1033 
1048 
5294 
1015 

5298 

5240 

5281 

5215 

5260 

705 

667 

982 

5238 

52S6 

828 

5305 
5282 
5254 
5253 
5284 

5234 
5296 

5257 
5290 
5310 
1050 
5293 
5289 

5237 

970 

579 

1039 

1040 

1044 

634 

5250 

956 


Mile' 
age. 
6.10 
6.02 
8.92 
5.97 
0.77 
4.50 
1.21 


3.77 
1.11 
2.07 
S.S'.i 
U.i'l 
5.31 

11.. .0 
1.0; 
8.33 

18 

4.S4 

o'.iii 

2.7!i 
3.0',' 
0.67 

14.92 
4. It: 
3.1" 
1.75 
0.43 
9.90 
3.14 
6.71 
5.51 
6.74 
2.61 
:  1.S6 
4.62 
6.13 
7. 82 
2.15 
6.82 
4.31 
3.94 
8.15 
6.17 
7.52 
4.03 

10.95 
4.25 
5.22 
5. 86 
6.42 
3.66 

18.91 
1.37 
3.52 
0.87 
4.44 
4.71 
5.47 
4.27 
3.69 
2.12 
4.20 
6.92 
3.18 
0.43 
4.24 
6.07 

10.49 
6.3S 
1.0: 
5.38 
1 

3.87 
6.69 
7.24 


7.03 
5.69 
1.77 

10.72 
3.01 
3.81 
2.33 

13.37 
6.21 
6.06 
7.19 

7.95 

6.88 

3.92 

17.09 

11.66 

S.51 
1.37 

9.71 
7.01 
0.95 
1.58 
6.01 
9.71 

4.23 

10.26 

4.63 

11.11 

0.49 

1.02 

3.43 

12.80 

0.46 


County  and  Name  of  Road. 
Allegany,    Friendship- Bolivar,    Part   1... 
Broome.   Port  Ciane-Noitli  Fenton....-- 
Broome,    Sanatmia   Spgs.  — llai  pursvlUe. 

Chautauqua.  R.  inis  Pt.-DeWlttvllle 

CaitaiauKus.  Howanda   Village 

CaitarauBUS.  .Mlegan.v- Vaiulalia 

CattarauKUS,  (.ilto-Caltaiaunus 

Cattaraugus,  oiio-Kasl  Ulto,  Part  2 _   _    

Duiihess,  Llthgow-Amenla Painuel  Beskln.  Peeksklll 

Kri.-    Towaiula  Creek   Cold   Springs  Cons.   Co..    Biiftalo... 

■"     "        Fredonla.... 
Chateausay. 


.\warded  to. 

•  P.   C.    Murray,   Rochester 

■Lane  Cons.  Co.,  Merldcn,  Conn.. 

■\V.  J.  Cowhig.  Albany 

■lake  Shore  Cons.  Co..  Dunkirk.. 
■  Thos.  Fitzgerald  Co..  Fredonla.. 
■Krle  Cont.  Co.,  Bultalo.  N.   Y. .  . . 

•  Xlc-Nerny  Cons.  Co.,  Canton.   Pa. 

•  MrXerny  Cons.  Co.,  Canton. 


Pa. 


Thos.   Fitzgerald 
•  Sp.llman-oliver    Co.. 
■  Caisklll  Cons.   Co..  Catskill 

Ilerlihy  Contg.   Co..  Glens  Fails.. 

Jos.  Walker,  Albany. 


Kri<.  Gowanda  Village 

Franklin.   .No.   Haiigor-So.    Bangor 

Greine.  Cairo- Windham.   I'arl  1 

Hamilton.   Hope  Cintei- Wells,  Part  2 
J.rterson,  Watertown-Th.-iesa,  Part  2 

JiiTeison.   Clavton-.Mexandria  Bay .los.  Walker.  .■Mbany 

JeiTerson.    Henderson  Village M.    R.   Klock  Co.,   Watertown. 

Niagara,  Olcott-LocUport,  Part  1 

Uni-ida    and    Herkimer,     Boonvllle    Towi 

Liine-.McKeever    

Onondaga.  Cieero-Brewertoii    

t^inondaga,  Marletla-Mareellus,  Part  2 

Onondaga.  Klhrldgo  Village 

Oswego,  Sterling-Uswego.  Part 


.■Vmt. 
. ...»  64.147 

53.20s 

72.381 

124.855 

27,476 

62.355 

9.085 

. ...  17.962 

....  3S,3SS 

69. SOS 

39.840 

25.829 

38,451 

100,72; 

. . . .     .53,835 

128. 69i; 

13.253 


Erie  Contg.  Co..  Buffalo 83,656 

.las.    -Anderson,    .Mbany -^l'\?o 


McLaughlin   &   nmehlll.   Syraeuse.. 

.•Guy   B.    Ihcklnson.   Syracuse 

>.Keiinedv  Cons.  Co..  .Mbany,  N.   Y... 

■  •Joseph  t-L  Connors,  Fulton,  N.  Y 

Osw.-go!  Fulton  City-West  First  Street. .  Joseph  H.  Connors.  Fulton.  X.  Y 

Rensselaer.  UeFreestvllle-South    .■\rnold  ,4  Shearer.  Albany.  N.   Y.... 

St.   Lawrence,  Poisdam-Nieholville  Spellman-Ollver    Co.,    Chateausay... 

Schenectndv.  Central  Brldge-ijuaker  St..  Ruddy  &  Saunders  Cons.  Co.,  Troy. 

Tompkins,  Estv  Glen-So.  Lansing Chas.   O.    MoComb.    Maple  View 

Yates,  Penn  Yan  Village lohn  Johnson  Cons.  Co.,   Buffalo 

Aibaiiv,  Cohoes  Cltv-Coltimbla  St Thos.  H.  Karr,  Troy.  N.  T 

Ali(  g.uiv,  Obl-Cuba  Ed.  T.   Beck  &  Co..  Warren,   Pa 

Ki.iome,   Blnghainton-Wlndsor,   Part  4...W.    E.   Bennett.   I.anesboro.    Pa 

Columbia,  Chath:ini  Center-Ulder  Mills... I„.  L.  Melius,  New  York  City 

Chautauqua,  DeWittville-Mayvllle Mahoney  &  Swanson    Jamesto"'n . . . 

Cattaraugus.  Little  Val.-Uandolph  Pt.  3.. Dunkirk   Cons.  Co.,   Dunkirk,   N.   Y'.. 

Erie.  Lackawanna  City-South  Thos.    Fitzgerald,    Fredonla 

Erie.    Buftalo-Hiimburg   .John  Johnson  Co.,   Buffalo 

Gr 


ene,  Coxsackie-Kavena 

Gre'ene,  Munter-Jewett  Center 

Hamilton,  Piseco-Lake  Pleasant 

Niagara,  Olcott-Lockport.   Part  2 

Xia.gara.    Lewision-Youngstown    

Onondaga.    Baldwinsville-Cold   Spring. 

Oi.inge.   Oxford-Chester    . ; 

tJswego,  Pulaski-Sandy  Creek   

Oswego,  Fulton-3  Rivers.  Part  2 

Saratoga,   Stillwater-Schuylervllle.   Pt. 

Seneca.   Center  Road-Varlck    

Sullivan,    Fosterdale-Mongaup    Valley. 
Oswego,  Fulton-Three  Rivers.  Part  1. 

Oswe.go,   Volney-1  alermo    

Warwick -Green  wood    Lake. 


Gilswold  «:   Malioy.   .Meohanioville 

.•Thos.   H.  Gill  Co..   Binghamton 

•  Creeden   &    Pitou.   New   York  City 

•  F.   W.  Hamilton.  Rochester 

..Service  &  Macke.v,   Youngstown 

..Jno.   H.   Weidman.   Syracuse 

.   Schunnemunk  Cons.  Co.,  Highland  Mills 

..P.   H.   Murray.   Rochester 

..Conroy   &    Nixdorf,    Oneida 

2. Lans  &  Horton,  Schuylerville 

■  A.   G.  Slatcher.  Tro.v.  N.   Y 

■  Merrltt  Cons.  Co..  Tuckahoe 

.Falk  *i  .Menzies,    Buffalo,   N.   Y 

■  ■  Falk  ..t  .Menzies,  Buffalo 

Schunnemunk  Con.  Co.,   Highland  Jlills 


Orange 

Putnam.   Putnam  Valley-Tompkins  Cors.H.  B.  Sproul  Cons.  Co.,  Peekskill. 

lienss..  W.  Sand  Lake-Averili  Park Martin  Murray  Co..  Troy 

St.   Lawrence,  Gouverneur-DcKalb   Jos.   Walker  Cons.  Cor..  Albany.. 

Schenectady,   Esperance-Espeiance  Sla...l.  J.  Maloy,  Schenectady 

W.irren.    Warrensburg-Thurman    Sta...   Jos.  Walker  Cons.  Co. . . 


Cortland,   Truxton-DeRuyter 


2,033 

87,24^ 

2,645 

3fl,lS7 

110.741 

S,001 

158.947 

38.310 

33,071 

77,892 

6.00,>^ 

104.67fl 

27,40o 

73,16- 

118,211; 

119,00'J 

S9.2S( 

1;  I  "1  I 


I'O.s  . 
4SI,53'J 

149,993 
49,071 
54, 40- 

103.97; 
83.301 
7(5,186 
4r.,34e 

131.88; 
44,96': 
45,56C 
9S.4SC 
69.782 
38,47( 

184,57: 
14,101 
,77( 


•  S.   P.    Hull.  Cortland 12,14C 


Chenango,   Afton-Bainbridge    Alonzo  Schaupp.   .Mbany 

Chenango,  W.  Berlin-Columbia Schunnemunk  Con.   Co.,  Highland  Mill's 

Chemung.  Elmira-Lowman   Jno.  F.  Dolan  Contr.  Co.,  N.  Y  City.... 

Chemung,  Lowman-Waveriy.   Part  2 Peter  D  Connolly  Co.,  Boston.  Mass 

Essex,  Jay-Upper  .lay  Boynton  &  McNallj'.  Keeseville,  N.  Y'.. 

Livingston,  Geneseo-Pittsford   Hagaman  &  White,   Rochester,   N.   Y... 

Livingston,  Portage-Mt.  Morris,  Pt.  1 Northwester  Cons.  Co.,  Franklin,  Pa... 

Livingston,  Portage-Mt.  Alorris.  Pt.  3. . .  .Harradine  Bros..  Spencerport,   N.  Y.... 

Madison,   Lakeport-Oneida   Lake    Monroe  Rds.  Co..   Pittstord.  N.  1" 

Madison,  Chittonango  Vill. -Seneca  Tpke.No  Bids  Received. 

Onondaga,  Skan<ateles-Cainiiius.  Pt.  1...W.  J.   Burns  Co.,  Syracuse,  N.  Y 

Onda.ga,   Skaneatelcs-Boiodino-Marietta. w.  J    Burns  Co.,  Syracuse.  X.  Y' 

Onondaga.  Phoenix-Syracuse  Frank  L.  Cohen,  Buffalo.  X.  Y" 

Otsego.  Kelsey  Cors.-W.  Exeter Harry  W.   Roberts  Co.,  Utica.  N.   Y 


58,18; 

37.701 
71.73: 
.59,72] 
.50.71< 
21,11' 
50,76! 
811,24; 
30,53; 

39,851 

69,79( 

121. n9( 

49.84; 


3     Saratoga.  Schuylerville  Village   Lang  &  Horton,   Schuylerville 28,911 


St.  Lawrence,  Potsdam-Norwood  Buri-  C.  Miller,  Wilkesbarrc,   Pa 

St.   Lawrence,  Ogdensburg  City   W.  H.  Ring  Cont.  Co.,  Paterson.  X^. 

Suffolk.   Smithtown-Ft.  Salonga  Trombley  *   Eldert,   Jamaica,    N.   Y' 

Tompkins,    Aetna-FreevlUe-Dryden    Patrick  D.  ConnoUyT  Ithaca,  X.  Y'.. 

Westchester,      Crystal      Spgs.-Chapaqua- 

Milhvood     White  &  Calligan.  Purchase,   X.  Y'. 

Westchester,  Bedford-Goldens  Bridge H.  B.  Sproul  Cons.  Co.,  Peekskill.  X' 

Otsego,   Colliers-Maryland    L.  L.  Melius,  Xew  Y'ork  City 49,84 

Saratoga,  Ballston  Lake-High  Mills H.  L.   Baker.  Cambridge,  Mass 15" 

Broome  and  Tioga,  Owego- Binghamton.  .Semper  Bros.,  Watertown.  X.  Y 121,39 

Chenango,  Long  Pond-Smithville  Flats. .  .Robt.  W.  Smith.  Xew  York  City 32,89 

Chenango,    Sherburne-Furmans    Mills Paddleford  &  King,    Sherburne 47.11 


52,93; 
4S,47( 
34,70 
75,16, 

96,74! 
.11,70; 


5,97 

117.96 

91,80 

91.34 

ns,6G 

83,78 

.SI, S3 

28,36 

148,93 


Chenango,   Rookdale-Mt.    L'pton    Xewport  Cons.  Co.,  Herkimer,  X.   1' 

Delaware.  Delhi-Andes    Ruddy  &  Saunders  Cons.  Co..  Troy. . . 

Essex,  Elizabethtown-Keene.  Part  2 Beebe  Bros.,  Keene  Valley,  X.  Y 

Essex.   I'pper  ,Iay-Keene   Flood  &  Van  Wirt  Co.,  Hudson  Falls. 

Livingston,     Kudders     Cors. -Springwater 

Town    Line    P.  H.  Murray,  Rochester,  X.  Y' 

XIagara,   Xiagara  Falls-Sanborn   John  W.  Lfindel,  Tonavvanda.  X.  Y... 

Seneca,    Ovid-Komulus Fitzwater  ,t   Terry.    Waterviile 

Steuben.   Hornell-Arkport    Greenfield  Cons.   Co..  Hoinell,   X.  T. . 

Steuben.   Jasper-Addison    P.  H.  Murray,  Rochester,  X.  Y 

Franklin  and   St.    Lawrence,   Xicholvllle- 

Moira     Spellman-OIiver   Co..    Chateaugay 115,47 

Sullivan.  Liberty  Co.  Line,  Part  2 Ruddv  &  Saunders.  Troy.  X.  Y' 104.65 

Sullivan,  Liberty  Village   Hallock  &  Angle.  Xewburgh.  N.  Y~ 35.64 

Lane  Cons.   Corpn..  Meriden.  Conn 143,87 

Tio.ga,  Waverly-Owego,  Part  3 Hendrickson-McCabe  Cons.  Co.,  Spenc- 

Wayne.   Wolcott-Red  Creek    erport,    X.    Y 71,01 

Rensselaer,   Trov  City-Brunswick  Tpke.  .Corliss  Cons.  Co.,  Trov,  X^  Y 15,90 

Rensselaer.  Troy  City-Oil  Mill  Hill County  Cons.  Co..  Troy.  X.  Y' 19.16 

Washington.    Cambridge-Salem,    Part  2.. St.  Lawrence  Cons.  Co.,  Albany 58.97 

Tioga    and   Chemung,    Lowman-Waverly, 

Part  3    lohn  T.  Dolan  &  Co..  Xew  Y'ork  City. .     51,36 

Albany,    Slingerlands-Albany    J.   &  T.   Murph.\ .   Cobieskill 52,51 

St.  Lawrence,  Morrlst'n-Hammond,  Pt.  2. A.   .1.  Rockwood.    Rochester 100,25 

Orleans,    Barry  St. -West  Barry Mosier  &  Summers,   Buffalo 42.70 

Onondaga.   Baldwinsville-Clcero   A.  J.  Rockwood.    Rochester 106,46 

Onondaga,   Camillus  Village   W.   .1.   Burns  Co.   Syracuse 7,22 

Onondaga,  East  Sq.  Vill.-Hartwell  .\ve.  .Kennedy  Cons.   Co..  .\lbany,  X.   Y 17,52 

Monroe,  Buffalo-Part  5  Whitmore.  Raul.er  &  Vicinus.  Rochester     63,83 

Oswego,    Central    Square-Union    Square.   McLaughlin  &  Birchel,   Syracuse 159,50 

Albany,  Watervliet  Ciiy-19th  Street Thos.  H.  Karr,  Troy 12,78 


•J" indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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ilile- 

-No. 

age. 

7S2 

2.75 

OOS 

1.17 

nxi 

4.01 

97C 

C.52 

i:os 

12.39 

,239 

6.1S 

iSll 

4.92 

104 

1.11 

■?.^^ 

5.51 

i302 

6.40 

362 

5.09 

410 

6.20 

1247 

12.20 

flfiS 

4.  OS 

9fifl 

6.53 

1300 

1.04 

;2S7 

5.99 

iSns 

2.51 

1299 

1.32 

672 

7.5S 

254 

1.17 

.2fifi 

7.31 

004 

4.5S 

022 

6.36 

242 

3.22 

2(52 

2.15 

265 

4.31 

,246 

13.42 

nss 

2.S9 

035 

3.14 

034 

4.20 

.267 

8.45 

269 

13. 3S 

030 

1.25 

273 

6.30 

279 

6.36 

S32 

2.51 

045 

5.13 

307 

7.79 

County  and  Name  ot  Road. 

Cayuga,    Auburn -Wyckoff    

Tompkins,  Mitchell  St.-Ea.st  Town  Line. 
St.  Lawrence,  Potsdam-Parishville,  Pt,  2 
^Vyoming,   Jaya  Village-Wales   


Chemimg     and      Schuyler,      Horseheads- 
jMontour  Falls    

Essex,  Elizabethtown-Keene,  Part  1. .  .  . 

Clinton    and    Essex,    Plattsburg-AusabI 
Chasm.  Part  2  

Fulton.  Mayfield  Village  

Liyingston,   Portage-Mt.  Morris,  Part  2. 

Livingston,    Avon-Lima    


Awarded    to. 

Braver   Bros..    Auburn 

Pat'k  D.   Conley,  Ithaca.  N.  Y 

Winiston  Co..   Browns  Sta 

Aikenhead,     Bailey    &    Donaldson,     Ro- 
chester    

Thos.  H.  Gill  Co.,  Binghamton 

Boynton   &   ilcNally,   Keeseville 


Madison,    Bridgeport -Lakeport    ......... 

Montgomery.  Ft.   Plain-Hessville 

Otsego,  Schenecus-Schoharie  Co.  Line.. 
St.  Law.,  Ogdensburg-Morristown.  Pt.  2 
St.  Lawrence.  Morrist'n-Hammond.  Pt.  1 

Suffolk,   Amityville  Village    

St.  Lawrence,  Co.  Line-Gouverneur 

St.  Lawrence,  Potsdam  Village 

Suffolk,  Babylon  Village   

Onondaga,   Syracuse-Brid.seport    

Ulster,  Highland  Ldg. -Highland  

Jefferson,  Watertown-Clayton,  Part  3... 
Tompkins.   Cooks  Cors. -Brockton.  Slater 

ville   Springs-Caroline    

"U'arren.  Chestertown-Hageu,  Part  .1 . .  • . 
Broome,  Port  Crane-Sanataria  Springs. 
Chautauqua,  Fredonia- Silver  Creek.  Pt.  1 
Cattaraugus,    Salamanca-Little   Valley.. 

Delaware,  Hancock-East  Branch  

Erie.   Watervalley-Clarksburg.  Part  1... 

Erie,   Holland-Glenwood    

Erie,  Chaffee-Cardinia 

.Tefferson,  Watertown-Clayton,  Part_2... 

Jefferson.    County  Line-Adams   

Livingston,  Avon  Village    

Livingston.    Caledonia- Avon    

Monroe,  Stottsville-North  Chili   

Niagara,  Mountain  Ridge  Road  

Niagara,   Cambria- Lockport   

Oneida,  Alber  Creek-LeWis  Co.  Line 


J.  B.   Sullivan,  Keeseville 

Jas.  B.   Walsh,  Mechanicville 

Thos.  F.  Murray.  LeRoy,  N,   Y 

Hendrickson,  McCabe  Cons.  Co..  Spenc- 

erport    

Monroe  Roads  Co.,  Pittsford 

Union  Pav.  Co.,   Schenectady 

L.  L.  Melius.  New  York  City 

Brown  &  Lowe,  Schenectady 

Brown  &  Lowe.   Schenectady 

Clancy  &  Van  Alst.  Astoria 

Burr  C.  Miller,   Wilkesbarre,   Pa 

Burr  C.  Miller,  Wilkesbarre.  Pa 

Henry  Newman,  Brooklyn 

W.  J.  Burns  Co.,  Syracuse 

Bridgeport  Cons.  Co.,  Poughkeepsie. . . . 
Coleman  Bros.,  Boston,  Mass 


P.  D.  Conley,  Ithaca 

H.  B.  Cooper,  Albany 

H.  B.  Sproul  Const.  Co..  Peekskill. . 

Hurley  &  Lyne,  Fredonia 

Dunkirk  Const.  Co..  Dunkirk.  N.  Y. 
Joseph  Walker  Const.  Co..  Albany. 
John  .Johnson  Const.  Co.,  Buffalo... 

Erie  Contg.   Co..  Buffalo 

Frank  Foote,  Nunda 

Colman  Bros..  Boston.  Mass 

A.  .J.   Rockwood.   Rochester 

Hagaman  &  White,  Rochester 

Falk  &  Menzies.  Buffalo 

Miller   &   Knickenberg,    Buffalo 

Dollard  &  Heeran,  Albany 

McMahon  &  Fell.  Niagara  Falls 

Joseph  Walker  Const.  Co.,  Albany. 


Amt. 
26,141 
13,714 
43,731 

41,945 

1.53,940 
S4,301 

63,626 
11,526 
69,346 

S0,371 
58,575 
92,S02 
110, SS6 
51,075 
60,22(1 
16,765 
58,998 
31,516 
38,477 
73,697 
79,264 
78,7S5 

42.461 
67. 422 
27,100 
54,237 
72,941 

140,845 
42  5S7 
57,851 
51,264 
79,399 

132,230 
19,154 
60,931 

136.049 
41,483 
44,0SS 
78,686 


Ohio. 

^•Bids  will  be  received  until  noon,  July  8, 
)}-  Board  of  Pike  County  Commissioners. 
S'teubenville,  O..  for  the  necessary  labor  and 
naterials  to  construct  the  Bantam  Ridge  Free 
Furnpike  road  in  Cross  Creek  Township.  Jef- 
ferson County,  Ohio,  in  accordance  with  the 
ilans  and  specifications  now  on  tile  in  the 
)ffice  of  the  County  Commissioners.  Total 
en.ffth  of  said  Free  Turnpike  road,  17,787  ft.. 
divided  into  two  sections:  Section  No.  1, 
Station  Xo.  0,  at  residence  of  D.  K.  .A.ndrews 
o  the  line,  between  the  farms  of  Joseph  M. 
rhompson  and  Joshua  F.  Rine,  total  length 
11,300  ft.  Section  No.  2,  Station  No.  0  on 
ine  between  the  farms  of  Jos.  M.  Thompson 
ind  Joshua  F.  Rine.  to  the  Southern  terminus 
)f  the  road  at  Fennwood  Station.  Total  length 
5,487  ft.  .\  certified  check  in  the  sum  of 
5300  must  accompany  each  bid  as  an  evidence 
5f  good  faith. 

•J»Bids  will  be  received  at  the  office  of  the 
Zommissioners  of  Holmes  County,  at  Millers- 
3urg,  Ohio,  until  1  p.  m.,  July  2.  1912,  for 
jrading  and  paving  with  a  bituminated  con- 
;rete  pavement,  Sec.  No.  3,  Millersburg  and 
Berlin  road.  State  Highway  "B"  pet.  No. 
181  in  Hardy  Township,  said  county :  length, 
l,79-'i..'i  ft.  or  0.34  mile :  width  of  pavement, 
16  ft.:  estimated  cost  of  construction,  S"'.22"i. 
\  draft  or  certified  check  for  $300  shall  be 
ieposited  %vith  each  bid.  The  successful  bid- 
ler  will  be  required  to  give  bond  for  an 
imount  equal  to  the  contract  price.  Date 
set  for  completion,  Sept.  15,  1012.  Plans  and 
ipecifications  are  on  file  in  the  office  of  the 
Zounty  Commissioners  and  the  State  High- 
way Department.  The  State  Hi.ghway  Com- 
nissioner  reserves  the  right  to  reject  any  and 
ill  bids.  James  R.  Marker,  Columbus,  O., 
State   Highway   Commissioner. 

•J«Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Columbiana  County,  at  Lis- 
3on,  Ohio,  until  10  a,  m.,  July  3,  for  grading 
md  paving  with  brick  for  heavy  traffic  the 
Salem  Ellsworth  road,  State  highway,  "G" 
set.  No.  370,  in  Perry  Township,  said  county. 
Length.  5,280  ft.  or  1.00  mile:  width  of  pave- 
nent,  10  and  14  ft. :  estimated  cost  of  con- 
.truction,  $13,539.98.  A  draft  or  certified 
:heck  for  $300  shall  be  deposited  with  eacli 
lid.  The  successful  bidder  will  be  required 
0  give  bond  for  an  amount  equal  to  the  con- 
ract  price.  Date  set  for  completion,  Sept. 
15,  1912.  Plans  and  specifications  are  on  file 
n  the  office  of  the  County  Commissioners  and 
;he    State    Highway    Department.      The    State 


Highway  Commissioner  reserves  the  ri.ght 
to  reject  any  and  all  bids.  James  R.  M:irker, 
Columbus,  O.,  is  State  Highway  Commis- 
sioner. 

^Bids  will  be  received  until  10  a.  m..  June 
28.  by  board  of  Stark  County  Commissioners, 
Canton,  O.,  for  the  furnishing  of  all  materials 
and  labor  necessary  to  construct  wdiat  is 
known  as  the  Canton-Massillon  Road  Im- 
provement in  Canton  Township,  Stark  County, 
Ohio.  Following  are  the  estimated  quantities 
of  material  and  labor,  viz. :  .32,379  cu.  yds. 
of  excavation,  60  lin.  ft.  of  stone  circular  curb ; 
3,952  lin.  ft.  of  stone  raised  curb,  5x18;  3,952 
lin.  ft.  of  stone  flush  curb,  4x15;  19  lin.  ft.  of 
concrete  marginal  curb,  8x14 ;  7,904  sq.  yds. 
paving :  7,904  sq.  yds.  concrete  base ;  30  lin. 
ft.  12-in.  pipe  relaid ;  2  catch  basins:  20  trees 
removed.  Said  work  to  be  done  in  accord- 
ance W'ith  plans,  profile  and  specifications  now 
on  file  in  the  Office  of  the  Auditor  of  Stark 
County,  O.  Each  bid  must  be  accoiupanied 
by  a  certified  check  in  the  sum  of  $500.00  (said 
check  to  be  on  a  bank  of  Stark  County,  Ohio), 
payable  to  the  County  Commissioners  of  .Stark 
County,  Ohio.  J.  H.  McConnell  is  County 
Auditor. 

®W.  H.  Ringwald  &  Sons  of  Chillicothe, 
O.,  have  been  a%varded  the  contract  by  the 
Village  Council  of  Richwood,  O.,  Paul  B. 
Van  Winkle,  Clerk,  for  the  paving  of  Bom- 
ford  St.,  from  the  west  line  of  the  N.  Y.  P. 
&  O.  Railroad  right  of  way  to  the  intersec- 
tion of  Pearl  St.,  with  vitrified  brick.  Bids 
were   opened  June   17. 

®\Vesley  Wieal  of  Botkins,  O.,  has  been 
awarded  the  contract  by  the  Board  of  County 
Commissioners,  Sidney,  O.,  for  the  construc- 
tion of  a  retaining  wall  along  the  Botkins 
Pike  in  Dinsmore  Township.  Shelby  County, 
at  $1,074.  Bids  w-ere  opened  June  15  by  H. 
T.  Ruese,  .-Xuditor. 

®W.  A.  Bibler  &  Son  Co.,  Arlington,  O., 
has  been  awarded  the  contract  by  the  Han- 
cock County  Commissioners,  Findlay,  O.,  for 
the  construction  of  1.29  miles  of  stone  pike 
on  the  T.  L.  Peterman  road,  Ea.gle  Township, 
at  $4,107.  Water  bond  macadam  will  be  used. 
Bids  w-ere  opened  June  10. 

®The  W.  A.  Bibler  &  Son  Co.,  Arlington, 
O.,  has  been  awarded  the  contract  by  the 
Board  of  Hancock  County  Commissioners, 
Findlay,  O.,  for  the  construction  of  the  Ed- 
son  line  road.  Eagle  Township,  of  water- 
bound  macadam,  at  $3,860.  The  road  is  one 
and  a  fraction  miles  long.  Bids  were  opened 
June  in. 


®Munn    &    Henderson,    Chagrin    Fi  f, 
have  been  awarded  the  contract  by  tHK,', 
missioners    of    Geauga    County,    Chardi  (       I 
for  grading  and  paving  with  bituminat['f, .      ' 
Crete,     the     Scotland-Station     road,    Lj, 
Township,   at  $14,480.     The   road  is  fpii 
long    and    will    be    14     ft.     wide.     Bitlw  . 
opened   June    12.     James   R.   Marker,  U, 
bus,  is  Commissioner  of  State  Highw;[ 

®The  Modern  Construction  Co.,  r.  f 
niont,  O.,  has  been  awarded  the  conttt 
the  Board  of  Bronson  Township  Trusn 
the  office  of  the  Huron  County  Comnlsi, 
ers,  Norwalk,  O.,  for  the  grading  and^v; 
of  concrete  on  1%  miles  of  road,  kiii'n 
Fairfield  road,  in  Bronson  Township  i 
contract  price  is  $12,49t).  Bids  were  ci 
June  5  by  A.  E.   Ward,  Township  Clei 

The  contract  for  grading,  furnishii  r 
terial  and  macadamizing  2  4/10  miles  Or 
in  York  Township,  Belmont  County,  ( 
which  bids  were  opened  on  June  4  by;. 
Bonar,  Township  Clerk,  Powhattan  Poi, 
has  not  been  awarded.  The  work  will  . 
advertised. 

The   Board   of   Control   of   Dayton,  C 
rejected    all    bids    received    recently    fc  ; 
paving  of  Forest  .\ve.,  from  Lehman  to  i 
Sts.,  and  from  Rung  to  Main  Sts. 

City  Engineer  Phil  Weber  of  Canto 
has  estimated  the  cost  of  the  proposed 
ing  of  Allen  St.  to  Kimball  St.,  at  $  ■ 
The  Council  passed  an  ordinance  to  pr 
with  the  paving  of  E.  Lake  St.,  from  i 
St.  to  St.  Elmo  St. 

Contracts  will  be  let  about  July  2  h 
Department  of  Public  Service  of  Elyri; 
Geo.  Lewis,  Director,  for  the  constructi, 
pavement  on  Harrison  St.,  Seventh  St.. 
River  and  E.  Broad  St.  The  work  wi 
elude  brick,  and  asphalt.  C.  M.  Theob: 
Engineer. 

Oklahoma. 

^Bids  will  be  received  until  June  2fl" 
City  of  Coalgate,  Okla.,  for  the  folln 
work  in  Paving  District  No.  1 :  25,2S  1 
yds.  pavement;  9,210  cu.  yds.  of  excav;; 
2,350  ft.  curbing ;  also  sewer  works,  as  i 
elsewhere  in  this  issue.  E.  T.  Brown  is 
Engineer. 

Oregon. 

®The   contract   for   paving  the   Holgati 
district  has  been  awarded  by  the  City  Coi;;; 
of    Portland,    Ore.,   to   the   Oregon  Indepd- 
ent  Paving  Co.,  with  gravel  bitulithic,  at  ' 
372.     The  contract  for  paving  20th  St., 
Carter   to    Spring   with   gravel   bitulithic,    ■ 
awarded   to   the    Pacific    Bridge    Co.,   at  $- 
516.     Other  contracts   awarded   are:   Twei- 
first  St.,  from  Carter  to  Vista — Concrete  pa- 
irient,  Kibbe-Welton  Co..  $15,010,  Chapman  , 
from   Mill  to  200   ft.  west  of   Mill— Conci: 
pavement,    Hilliard   &   Maginnis,   $1,428. 
more  St.,  from  Lombard  to  Russell — Con 
pavement,    Oregon,  .Independent     Pavin.t 
$1,798.      Terwilliger    St.,    from    Macadam 
Corbett — Concrete        pavement.         Montagi 
O'Reilley   Co.,  $1,687.     East   Ninth   St.,  fn 
Cora  to  Rhone — Gravel  bitulithic,  Oregon  1 
dependent  Paving  Co.,  $12,243.    East  3t)th  5 
from   Harrison   to    Hawthorne :     Gravel  bit 
lithic,  Oregon  Independent  Paving  Co.,  $6,3( 

®The   City   Council   of    Portland,   Ore.,  li 
awarded  the  contract  for  the  laying  of  We 
trumite  on  nine  streets  in  the  Kenton  distri 
to   Giebisch  &  Joplin  of   Portland,  at  $91,90 
The  streets  to  be  paved  and  the  amounts  ■ 
the  contracts   are :    Schofield    St.,    from  Del: 
ware  to  Patton,  $19,804 ;  Terry  St.,  from  Pa 
ton  to  Aubrey,  $8,023;  Watts 'St„  from  Del: 
w^are  to  Patton,  $16,360;  McClellan  St.,  froi 
Brandon  to  Fenwick,  $7,819  ;  Russett  St.,  froi 
Derby   to    Patton,    $7,773;    Chatam    St.,   fron 
Lombard    to    Farragut,    $3,774;    Willis   Blvd. 
from  Brandon  to  Fenwick,  $7,930,  and  .■\rg\li 
St.,   from   Brandon  to  Fenwick,  $8,093. 

The  City  Council  of  St.  Johns,  Ore.,  has  de- 
clared its  intention  of  improving  Burlington 
St.,  from  Bradford  to  Hayes  St.,  with  stand- 
ard concrete  surface  and  6-ft.  cement  side- 
walks, at  an  estimated  cost  of  $14,112.  Vk 
Council  also  has  under  consideration  the  pav- 
in.g  of  a  number  of  other  streets. 


•J»  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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i.  I  ■    li.iri" 
21st   St.. 


'ollowing   low    bids   were    received   by    the 

(  y  Council  of  Portland,  Ore.,  June  15.   for 

t:  construction  of  pavement,  as  follows:  E. 

■^h  St.  district:    Hassam  pavement— Oregon 

■11     Paving     Co.,     $18,397 :     Montague- 

'■Y   Co..   $-20,.337.    Concrete  pavement— 

I!, TV  &  Bufton,  $19,751.    Gr.-ivel  bitulitliic— 

frheV  .\sphalt    Paving  Co.,  $19,73it :   W.irren 

■-'ruction   Co..  $2o.J'3-2.   .\sphalt   concrete — 

;   Independent   Paving  Co..  $20,904.  .-Xs- 

(Iregon   Independent   Paving   Co.,  S21.- 

10th  St.  district:    Hassam  pavement— 

Hassam    Paving    Co.,   $30,9.55:    Mon- 

•'Reillev  Co.,  $:i">,000.    Gravel  bitu!;thic 

ren    Construction   Co..  $:J1.797 :    Barber 

:    Paving   Co..   $34,191.      .\sphalt— Bar- 

-;.halt  Paving  Co..  $3*:,404.    A.sphalt  con- 

,  ..     Oregon   Independent   Paving   Co..  $-34.- 

Si.     E.  37th  St..  from  Hancock  St.  to  Ross- 

?rc     -Vrldition:     Hassam— Oregon     Hassam 

$9,711.    Gravel  bitulithic— Warren 

Co.  5!5,902:  Barber  Asphalt  Pav- 

•  '    It   concrete — Oregon    In- 

.   $.">.2r>T.   .\sphalt — Ore- 

,.,.i  i.,,  lag  Co..  $.-..728.  E.34thSt., 

rst   St.   to   Union   .-Xve. :   Bitulithic 

">;.        \sphalt     concrete — Oregon 

:    Paving  Co..  $-i.728.     E.  .34tb   St.. 

■nt   to   Ridgemont:     .\sphalt   con- 

•  ndent    Paving    Co..   $5.- 

■ — Warren   Construction 

1    .\sphalt  Paving  Co..  $-V- 

f  rom    Powell   to   Bisniark : 

1  >- i|.,c-.,,„    Paving    Co..    ?10.- 

Co..  $11. 44(1.   Gravel 
Miction   Co..   $11,448. 
Independent     Paving     Co.. 
concrete — Oregon  Independ- 
Cu.,  $11,489.     Chapman  St..    from 
Tavlor:   Bitulithic  redress — War- 
•     ■■   Co.  $9.t;70.  Bitulithic— War- 
Co..  $11,220.  .Asphalt  concrete 

•  ndent      Paving     Co..    $9,723. 

Hassam  Paving  Co..  $f>.ori2: 

iley    Co..   $9,779.     Wasco   St.. 

:..    First   St    to   Union   Ave.:   Bitulith'c 

—Warren  Construction  Co.,  $4,444.  .As- 

( )regon  Independent  Paving  Co..  $5,021. 

•.    concrete — Oregon    Independent    Pav- 

.  $4.(ill.     E.   15th  St..  from  Clinton  St. 

liern  Pacific  tracks:   Gravel  bitulithic — 

■.     Construction     Co.,     $4,907:     Pacific 

Co..  S4.767.    .-Xsphalt  concrete — Oregon 

iideiit    Paving    Co..   $5,227.     Concrete — 

Independent   Paving  Co..  $4.425 :  Jef- 

,   Dufton.  $4,244:  Pacific  Bridge  Co..  $4.- 

1.      Alley   in    Ladd"s    .■\ddition.    between    E. 

:h   and  E.   Harrison   Sts. :   Gravel  bitulithic 

Pacific    Co..    $4,487:     Warren     Construction 

..  $t..588.    Concrete— Pacific  Bridge  Co..  $4.- 

•     Tcffery  &  Bufton.  $3,668:   Oregon   Inde- 

:  Paving  Co..  $4,132.   Fremont  St..  from 

■^rcial  to  Albina:    Gravel  bitulithic — Pa- 

0  Bridge  Co..  $8,096:  Warren  Construction 
.  $8,116.     Concrete— Pacific  Bridge  Co..  $7.- 

'. :  Kibhe-Welton  Co..  $8,116:  Oregon  Inde- 
ident  Paving  Co..  $6.812 :  Hilliard  &  Magin- 
-■  -i^O:  Jeffery  &  Bufton,  $6,503.    Morri- 
f  rom  Chapman  to  Stout :    Macadam — 
^    .  Independent  Paving  Co.,  $2,6.38:  Har- 
Howard.  $2,272:   Montague-0"Reilley   Co.. 
■593.      Princeton    St..    from      McKenna      to 
rey :    Grading  and  concrete  curbs  and  walks 
"Iregon    Independent     Paving     Co.,  $4.4.30 : 
•      n.  Nutting  &  Co..  $4,485:  V.  W.  "SUson. 
Bechill  Bros..  $4.4.30.  E.  19th  St..  from 
•in    to    .Alberta:     Oregon    Independent 
-    Co..  $2,282:   Cochran,  Xutting  &  Co.. 
.     Kibbe-Wilton     Co..     $2,424:      Bechill 
OS..  $2,183.      E.    Hoyt    St..    from    Grand    to 
lion:  Grading  and  concrete  curbs  and  walks 
Oregon  Independent  Paving  Co..  $-541 ;  Ste- 
is  &•  White.  $574  :  Harrv  Howard,  $.590 :  Be- 
ill  Bros..  $610.     E.  37th  St..  from  Westanna 
Klickitat :     Grading  and  concrete  curbs  and 
Iks— Cochran,  Xuttine  &  Co.,  $8,257:  Gieb- 
h   &    Toplin.   $6,894:    Hilliard    &    Maginnis. 
2.55:  Elwood  Wiles.  $6..531.    E.  66th  St.  dis- 
:t :     Grading  and  concrete  curbs  and  walks 
Dregon  Independent  Paving  Co.,  $-5.828 :  O. 
Patton,  $6,362:    Cochran.  Xutting  &   Co., 
132:   Stevens  &  White.  $6,064:  Kibbe-Wel- 

1  Co..    $.5,097:    JefFerv    &    Bufton.    $6,070: 
chill   Bros.,  $-5,729:   Carter   Bros..   $-5,992 


Pennsylvania. 

•{•Bids  will  be  received  until  H'  a.  m.,  July  9, 
by  State  Highway  Department.  Harrisburg, 
Pa.,  for  the  reconstruction  of  49,394  lin.  ft.  of 
telford-macadam  road  (repair  work)  extend- 
ing from  the  Blair  Township  line  at  the 
bridge  over  Brush  Run  to  the  Catharine  Town- 
ship line  at  Point  \'iew.  Plans  and  specifica- 
tions can  be  seen  at  the  office  of  the  .State 
Highwav  Department.  Harrisburg :  2117  Farm- 
ers' Bank  BIdg..  Pittsburgh:  lt»01  Giestnut 
St.,  Philadelphia,  and  Hollidaysburg,  Pa.  Each 
bid  must  be  made  upon  a  blank  furnished  by 
the  State  Highw.ay  Department,  accompanied 
by  a  certified  check  in  the  sum  of  $1,1100.  E. 
M.   Bigelow  is  State  Highway  Commissioner. 

4»Bids  will  be  received  until  10  .1.  ni.. 
July  9.  by  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  16,3(i0  lin. 
ft.  of  asphaltic  concrete  road.  16  ft.  wide,  sit- 
uated as  follows :  From  South  Whitehall 
Township  line  to  end  of  Route  Xo.  226  in 
Schnecksville.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment, Harrisburg:  2117  Farmers'  Bank 
BIdg.,  Pittsburgh:  liK)l  Chestnut  St..  Phila- 
delphia, and  Xational  Bank  BIdg..  .-Mlentown. 
Pa.  Each  bid  must  be  made  upon  a  blank 
furnished  by  the  State  Highway  Department, 
accompanied  bv  a  certified  check  in  the  sum 
of  $2,000.  E.  M.  Bigelow  is  State  Highway 
Commissioner. 

4«Bids  will  be  received  until  10  a.  m.,  July 
9,  by  State  Highway  Department,  Harris'nurg. 
Pa.,  for  the  reconstruction  of  8.3-54  lin.  ft.  of 
asphaltic  bituminous  macadam  road  (penetra- 
tion method  I,  16  ft.  wide,  situated  as  follows: 
Extendin.g  from  toll  gate  on  Clayton  and 
Hereford  road  to  the  Montgomery  County 
line  in  Berks  County,  Hereford  Township. 
Plans  and  specifications  can  be  seen  at  the 
office  of  the  State  Highway  Department,  Har- 
risburg: 2117  Farmers'  Bank  BIdg..  Pitts- 
burgh ;  1001  Chestnut  St..  Philadelphia,  and 
.Allentown,  Pa.  Each  bid  must  be  made  upon 
a  blank  furnished  by  the  State  Highw.ay  De- 
partment, accompanied  by  a  certified  check  in 
the  sum  of  $1,500.  E.  M.  Bigelow  is  State 
Highway  Commissioner. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
9,  by  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  40,143  lin. 
ft.  of  asphaltic  macadam  road.  16  ft.  w-ide. 
situated  as  follows :  Beginning  at  the  Shamo- 
kin  Borough  line  on  Mt.  Carmel  St.  and  pass- 
ing through  Johnson  City,  Mayesville.  Kulp- 
mont  and  Green  Ridge  to  the  Mt.  Carmel 
Borough  line.  Plans  and  specifications  cari  be 
seen  at  the  office  of  the  State  Highway  De- 
partment, Harrisburg:  21 17  Farmers'  Bank 
BIdg..  Pittsburgh:  1001  Chestnut  St.,  Phila- 
delphia, and  Bloomsburg.  Pa.  Each  bid  must 
be  made  upon  a  blank  furnished  by  the  State 
Highway  Departrrient.  accompanied  by  a  certi- 
fied check  in  the  sum  of  $5,000.  E.  M.  Bige- 
low is  State  Highw.ay  Commissioner. 

^Bids  will  be  received  until  10  a.  m..  July 
9,  by  State  Highway  Department.  Harris- 
burg. Pa.,  for  furnishing  the  State  Highway 
Department  with  1,000  sign  plates  and  sign 
posts.  Plans  and  specifications  can  be  seen  at 
the  office  of  the  State  Highway  Department, 
Harrisburg:  2117  Farmers'  Bank  BIdg.. 
Pittsburgh,  and  1001  Chestnut  St..  Philadel- 
phia. Each  bid  must  be  made  upon  a  blank 
furnished  by  the  State  Highway  Department 
and  accompanied  bv  a  certified  check  in  the 
sum  of  $1,000.  E.  M.  Bigelow  is  State  High- 
way Commissioner. 

4»Bids  will  be  received  until  10  a.  m.,  July 
9,  by  State  Highway  Department.  Harrisburg, 
Pa.,  for  the  reconstruction  of  10,115  lin.  ft. 
of  asphaltic  macadam  road,  16  ft.  wide,  sit- 
uated as  follows :  Extending  from  the  Bris- 
tol-Falls Township  line  to  bridge  over  Penn- 
sylvania Railroad,  in  Bucks  County,  Falls 
Township.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment. Harrisburg:  2117  Farmers'  Bank 
BIdg.,  Pittsburgh,  and  1001  Chestnut  St..  Phil- 
adelphia, Pa.  Each  bid  must  be  made  upon 
a  blank  furnished  by  the  State  Highway  De- 
partment, accompanied  by  a  certified  check  in 


the  iiim  of  $I.-5iio.  H.  M.  Higelovs  is  State 
Highwav  Conmiissioner. 

^Bids  will  be  received  until  10  a.  m„  July 
9,  bv  State  Highway  Department,  Harrisburg, 
Pa.,  for  the  reconstruction  of  8,048  lin.  ft.  ot 
asphaltic  macadam  road,  10  ft.  wide,  situated 
as  follows:  Commencing  at  the  crossroads 
at  Emilie  and  extending  to  the  Bristol  Falls 
Township  line  in  Bucks  County,  Bristol  Town- 
ship. Plans  and  specifications  can  be  seen  at 
the  office  of  the  State  Highway  Department. 
Harrisburg:  2117  Farmers'  Bank  BIdg.,  Pitts- 
burgh, and  1001  Chestnut  St.,  Philadelphia. 
Pa.  Each  bid  must  be  made  upon  a  blank  fur- 
nished bv  the  State  High^>vay  Department,  ac- 
companied bv  a  certified  check  in  the  sum  of 
$1,500.  E.  U'.  Bigelow  is  State  Highway  Com- 
missioner. 

•{•Bids  will  be  received  until  10  a.  m..  July 
9,  by  State  Highway  Department.  Harrisburg. 
Pa.,  for  the  reconstruction  of  18.843  lin.  ft. 
of  asphaltic  bituminous  macadam  road  (pene- 
tration method).  16  ft.  wide,  situated  as  fol- 
lows: On  Route  Xo.  131,  from  Media  to 
Wawa,  in  Delaware  County.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  the  State 
Highwav  Department,  Harri.>burg :  2117 
Farmer.-''  Bank  BIdg.,  Pittsburgh,  and  1001 
Chestnut  St..  Philadelphia,  Pa.  Each  bid  must 
be  made  upon  a  blank  furnished  by  the  Slate 
Highwav  Department,  accompanied  by  a  cer- 
tified check  in  the  sum  of  $2.il0ii.  E.  M.  Big- 
elow is  State  Highway  Commissioner. 

^•Bids  will  be  received  until  10  a.  m.,  July 
9,  by  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  9.6-32  lin. 
ft.  of  asphaltic  bituminous  macadam  road 
(penetration  method).  16  ft.  wide,  situated  as 
follows:  From  the  west  borough  line  of  Mer- 
cer, Station  25-1-92.1  and  extending  in  a  west- 
w-ardlv  direction  to  a  point  near  the  property 
of  H'.  W.  White,  Station  l-22-f24.5.  Plans 
and  specifications  can  be  seen  at  the  office 
of  the  State  Highway  Department,  Harris- 
burg: 2117  Farmers'  Bank  BIdg.,  Pittsburgh; 
1001  Chestnut  St.,  Philadelphia,  and  Franklin, 
Pa.  Each  bid  must  be  made  upon  a  blank 
furnished  by  the  State  Highway  Department, 
accompanied  bv  a  certified  check  in  the  sum 
of  $1,-500.  E.  "M.  Bigelow  is  State  Highway 
Commissioner. 

•{•Bids  will  be  received  until  10  a.  m..  July 
9,  by  State  Highway  Department,  Harrisburg. 
Pa.,  for  the  reconstruction  of  14.807  lin.  ft. 
of  asphaltic  bituminous  macadam  road  (pene- 
tration method).  16  ft.  wide,  situated  as  fol- 
lows :  From  Station.  122+24.5,  near  the  prop- 
erty of  H.  W.  White,  and  extending  in  a  west- 
wardly  direction  to  the  east  line  of  Lacka- 
wannock  Township.  Station  232X.56.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highwav  Department.  Harrisburg: 
2117  Farmers'  Bank  BIdg..  Pittsburgh:  1001 
Chestnut  St..  Philadelphia,  and  Franklin,  Pa 
Each  bid  must  be  made  upon,  a  blank  fur- 
nished by  the  State  Highway  Department,  ac- 
companied bv  a  certified  check  in  the  sum 
of  $2,000.  f.  M.  Bigelow  is  State  Highway 
Commissioner. 

•{•Bids  will  be  received  until  10  a.  in..  July 
9.  by  State  Highway  Department,  Harrisliurg, 
Pa.,  for  the  reconstruction  of  3.76o  lin.  ft.  of 
brick  block  paving,  10  ft.  wide,  situated  as  fol- 
lows :  From  the  Fallowfield  Township  line 
to  Station  29-f20  and  from  Station  5]-|-0O 
to  Speer's  Borough  line  at  the  bridge  over 
Maple  Creek  in  Washington  County.  Plans 
and  specifications  can  be  seen  at  the  office 
of  the  State  Highway  Department,  Harris- 
burg: 2117  Farmers'  Bank  BIdg.,  Pittsburgh: 
1001  Chestnut  St..  Philadelpliia,  and  Wash- 
ington, Pa.  liach  bid  must  be  made  upon  a 
blank  furnished  by  the  State  Highway  De- 
partment, accompanied  by  a  certified  check  in 
the  sum  of  $1,000.  E.  M.  Bigelow  is- State 
Highway  Commissioner. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
9,  by  .State  Highway  Department.  Harrisburg. 
Pa.,  for  the  reconstruction  of  1-3.735  lin.  ft.  of 
asphaltic  bituminous  macadam  road  (penetra- 
tion method),  16  ft.  wide,  situated  as  follows: 
Extending  from  the  Indiana  County  line  to 
Punxsutawney,  on  Route  No.  6-3.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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State  Highway  Department.  Harrisburg;  2117 
:'"armers'  Bank  Bldg.,  Pittsburgh:  1001  Chest- 
lut  St.,  Philadelphia,  and  Franklin,  Pa.  Each 
):d  must  be  made  upon  a  blank  furnished  by 
he  State  Highway  Department,  accompanied 
ly  a  certified  check  in  the  sum  of  $2,000.  E. 
U.   B.igelow  is   .State  Highway  Commissioner. 

^•Bids  will  be  received  until  10  a.  m.,  July 
',  by  State  Highway  Department,  Harrisburg, 
^a.,  for  the  reconstruction  of  10,7.56  lin.  ft.  of 
isphaltic  bituminous  macadam  road  (pene- 
ration  method),  16  ft.  wide,  situated  as  fol- 
ows :  From  end  of  present  contract.  Station 
il  +  OO.  near  the  property  of  Mr.  Stiman,  to 
he  sontli  borough  line  of  Chester  Hill  on 
?oute  o7.  between  Osceola  and  Philipsburg. 
I'lans  ;md  specifications  can  be  seen  at  the 
)ffice  of  the  State  Highway  Department,  Har- 
isburg:  2117  Farmers'  Bank  Bldg.,  Pitts- 
jurgh  ;  1001  Chestnut  St.,  Philadelphia,  and 
Ilearfield  Trust  Bldg.,  Clearfield.  Pa.  Each 
)id  must  be  made  upon  a  blank  furnished  by 
he  State  Highway-  Department,  accompanied 
ly  a  certified  check  in  the  sum  of  $1,.500.  E. 
VI.   Bigelow  is   State  Highw-ay  Commissioner. 

•I^Bids  will  be  received  until  4  p.  m.,  June 
!9,  by  \V.  H.  Isaac,  Monongahela,  Pa.,  for 
;rading,  paving  and  otherwise  improving  Car- 
ion  St.  The  work  will  include  appro.ximately 
'80  cu.  yds.  of  grading  excavation  and  980 
;q.  yds.  of  Tarvia  or  Warrenite  pavement, 
^lans  and  ^ipecifications  are  on  file  with  City 
Engineer,   Landefeld  Bldg.,  Monongahela.   Pa. 

4«Bids  will  be  received  until  8  p.  m.,  July  1, 
,>y  Borough  Council,  Greensburg,  Pa.,  J.  F. 
Beatty,  Secretary,  for  the  improvement  of 
Tamilton  St.,  from  West  Otterman  St.  to  the 
F'ennsylvania  Railroad,  and  Brown  .Ave.,  from 
Brushton  Ave.  to  the  property  of  the  West- 
noreland  Realty  Co.;  the  first  of  which  streets 
contains  1,277  cu.  yds.  grading,  1,780  lin.  ft. 
:urbing  and  2,243  sq.  yds.  paving,  and  Brown 
\ve.,  containing  275  cu.  yds.  grading,  1,0.34 
in.  ft.  curbing  and  1,384  sq.  yds.  paving.  De- 
:ails  can  be  learned  and  blanks  procured  at 
:he  oflSce  of  D.  R.  Walkinshaw.  Engineer, 
jreensburg.  Pa.  Proposals  inust  he  accom- 
panied  by  a  certified  check  for  $500. 

•J«Bids  will  be  received  until  7  :30  p.  m.,  July 
I  by  Borough  Council,  Steelton,  Pa.,  for  sub- 
.'rading,  paving  and  curbing  of  Harrisburg 
St.,  between  Lincoln  St.  and  Northern  Bor- 
jugh  line.  Each  bid  must  be  accompanied  by 
1  certified  check  for  $2.50,  payable  to  L.  FI. 
Sutton,  Borough  Treasurer.  C.  P.  Feidt  is 
Secretary. 

4*Bids  will  be  received  until  7 :30  p.  m.,  July 
\  hy  Council,  Steelton,  Pa.,  for  sub-grading, 
naving  and  curbing  Pine  St.,  from  Front  to 
Reading  St.  Each  bid  must  be  accompanied 
ly  a  certified  check  for  $500  payable  to  L.  H. 
Sutton,  Borough  Treasurer.  C.  P.  Feidt  is 
Secretary. 

®The  .■\llegheny  County  Commissioners, 
Pittsburgh,  Pa.,  have  awarded  the  contract  to 
lames  Topley  &  Son,  of  McKeesport,  Pa.,  for 
.he  improvement  of  924  ft.  of  the  Versailles 
■cad,  near  the  entrance  to  Olympia  Park,  at 
?9..559.     The   road   will   be   paved   with   brick. 

©Contracts  for  street  improvement  work 
lave  been  awarded  as  follows  by  the  Depart- 
Tient  of  Public  Works  of  Pittsburgh,  Pa. : 
jrading,  paving  and  curbing  Goe  Ave.,  to 
Neelen  &  Daly,  at  $13,014;  grading,  paving 
ind  curbing  St.  Patrick  St.,  to  Ott  Bros.  Co.,, 
at  $4,128 ;  rcpaving  23d  St.  with  block  stone, 
to  Booth  &  Flinn,  at  $3,468 ;  repaving  Merri- 
man  St.  with  block  stone,  to  Booth  &  Flinn, 
It  $2,963 ;  repaving  Ellsworth  Ave.  with  as- 
phalt, to  the  Barber  Asphalt  Paving  Co.,  at 
E23.698;  rcpaving  Fox  allev  w-ith  brick,  to 
[.  B.  Sheets  Co.,  at  $1,795;  regrading  and  re- 
paving Tabor  St.,  with  blockstone.  Booth  <it 
Flinn,  at  $2,172. 

Highway  Commissioner  E.  M.  Bigelow, 
Harrisburg,  Pa.,  on  June  18,  received  the  fol- 
lowing bids  for  the  construction  of  three  sec- 
lions  of  main  highway  :  Bucks  County.  Route 
Xo.  1,55,  Philadelphia  to  New  JerseV  State 
line,  4-5,460  ft.,  in  Bucks  Countv — Union  Pav- 
ing Co.,  Philadelphia,  $169,787;  William  C. 
Evans,  Ambler,  Pa.,  $194,228;  The  Monroe 
Paving  Co.,  Philadelphia,  $195,908;  H.  G. 
Hinkle,  Inc.,  Altoona,  Pa.,  $202,039  and  $240,- 


831.  Lancaster  County,  Route  No.  142,  Lan- 
caster to  Philadelphia,  10,334  ft.,  in  Salisbury 
Township — George  C.  Souder,  Lancaster,  $31,- 
280;  Bennet  &  Sons,  Indiana,  Pa..  $32,570; 
Thomas  E.  McManus,  Lancaster,  $39,927;  Fo- 
gle  &  Co.,  HoUidavsburg,  $40,300;  The  Juniata 
Co.,  Philadelphia,  $42,457.  Fayette  County,  1,- 
.337  ft.,  in  Wharton  Township — Wyoming 
Vallev  Construction  Co.,  West  Nanticoke,  Pa., 
$.5,197';  Charles  T.  Eastburn,  Yardley,  Pa.,  $5,- 
707. 

The  City  Councils  of  Harrisburg,  Pa.,  will 
award  tiie  contracts  for  paving  and  curbing 
the  18  streets,  for  which  bids  were  opened 
recently,   on   July   15. 

South  Dakota. 

•|"Bids  will  be  received  until   1  p.   m.,   July 

9,  by  Board  of  Union  Township  Supervisors, 
at  tile  office  of  V.  Fousek,  Town  Clerk,  Vega, 
S.  Dak.,  for  grading  and  filling  roads. 

Tennessee. 

•J«Bids  will  be  received   until  3  p.   m.,  July 

10.  by  Highway  Commissioner,  Cumberland 
County,  Crossville,  Tenn.,  for  the  construc- 
tion of  about  35  miles  of  road  in  Cumberland 
County,  forming  a  part  of  the  Memphis-to- 
Bristol  Highway.  The  work  will  include  the 
following  appro.ximate  quantities :  75,0(10  cu. 
yds.  excavation  ;  1,200  cu.  yds.  rubble  mason- 
ry ;  100  cu.  yds.  concrete  masonry ;  1,800  lin. 
ft.  corrugated  pipe ;  4,000  lin.  ft.  D.  S.  vitri- 
fied pipe.  Plans  and  specifications  are  on  file 
at  office  of  Engineer,  O.  W.  Monroe,  Cross- 
ville. Certified  check,  $250,  must  be  filed  with 
each  bid. 

^Bids  will  be  received  until  10  a.  m.,  July 
4,  by  Board  of  Shelby  County  Commissioners, 
Memphis,  Tenn.,  for  drainage  pipe  of  con- 
crete, terra  cotta  and  metal  for  sizes  ranging 
from  12  to  48-in.  in  diameter  to  be  delivered 
in  carload  lots  f.  o.  b.  Union  Railway  and 
old  Raleigh  Road  switch.  A  certified  check 
for  $500  must  be  filed  with  each  bid.  H.  M. 
M'Kav  is  Chairman  of  the  Board. 

®McClary  Bros.  &  Russel,  Benton,  Tenn., 
have  been  awarded  the  contract  by  the  County 
Court,  Benton,  for  the  construction  of  a  pike 
road  from  Bradley  County  line  to  Benton, 
via  Benton  Station,  and  from  Duckton  Sta- 
tion to  Copperhill  via  Isabella,  at  $12,000.  The 
contract  calls  for  grading  and  macadamiz- 
ing 4%  miles.     Bids  were  opened  June  8. 

Texas. 

®Tlie  Magnolia  Park  Land  Co.,  of  Hous- 
ton, has  awarded  a  contract  to  George  R. 
Kelly,  of  Houston,  for  grading  four  miles 
of  streets  in  the  eastern  suburban  district 
of  the  city. 

®The  O'Neill  Engineering  Co.,  Dallas,  Tex., 
has  been  awarded  the  contract  by  the  Board 
of  Permanent  Road  Commissioners  for  Jus- 
tice Precinct  No.  1,  Lamar  County,  Paris, 
Tex.,  for  the  construction  of  from  40  to  48 
miles  of  permanent  broken  stone  roads  in  the 
precinct  at  $237,502.  The  work  includes  all 
clearing,  grubbing,  grading  cuts  and  fills,  rock 
work,  base  and  wearing  course,  and  the  con- 
struction of  concrete  bridges  where  necessary. 
Bids  were  opened  June  18  bv  W.  F.  Gill,  Sec- 
retarj-.     M.   Hannah   is  Engineer. 

The  Commissioners'  Court,  Cameron,  Tex., 
has  ordered  an  election  held  July  23,  to  deter- 
mine bv  vote  whether  road  bonds  to  the 
amount  of  $200,000  shall  be  issued  -for  the 
construction  of  good  roads  in  Precinct  No.  4. 

The  Commissioners'  Court  of  Matagorda 
County.  Bay  City.  Tex.,  has  ordered  an  elec- 
tion held  July  20.  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $100,- 
OOO  for  the  construction  of  good  roads  in 
Precinct  No.    1. 

The  Commissioners'  Court,  Franklin,  Te.x., 
has  ordered  an  election  for  the  issuance  of 
road  improvement  bonds  in  the  sum  of  $150,- 
OOO  for  Commissioners'  Precinct  No.  2  of 
Robertson  County.  This  precinct  covers  the 
voting  precincts  of  Hearne,  Mumford,  Bench- 
ley   and   Elliott. 

The  Commissioners'  Court,  Richmond,  Tex., 
has  been  petitoned  for  the  creation  of  Road 
District   No.  2,   which   includes  the  Richmond 


voting  precinct  and  Precinct  No.  7.  Tl ; 
provement  will  call  for  a  $150,000  bonC"' 
for  construction  and  maintenance.  [  '' 
Tarrant  County  Road  Engineer  Hayt|pr 
Worth,  Tex.,  has  surveyed  from  75  to  ^L 
of  the  country  roads  preliminary  to  imilf. 
the  same  with  the  proceeds  of  the  $l,ii„ 


bond    issue.      Some    of    the    most 


'™lhi 


roads  are  the  Fort  Worth-Mansfield  ro[  „ 
Fort  Worth  to  Grapevine  road,  and  tih"^     ' 
Worth   and   Keller  road.  | 

An   election   will   be   held    in   TerrellL 
missioners'    district,    Terrell,    Tex.,    onLj,, 
29,  for  the  purpose  of  vo'ting  on  the  isLre 
of    bonds    in   the    sum    of   $200,000   foiLj 
work.  I 

The  citizens  of  Robertson  County,  Ti,  a, 
a  recent  election  voted  the  issuance  of  '',•• 
in   the  sum  of  $100,000   for  permanent  a. 
Franklin  is  the  county  seat. 

City  Council  of  Houston,  Tex.,  has  an, 
ized  Mayor  Rice  to  advertise  immediate  i(,, 
bids  for  the  paving  with  vitrified  brick  .  the 
following     streets ;        Houston      Ave.,    -r 
Washington   Ave.   to   new   White   Oak 
bridge;     German    St.,    from    Internatioi 
Great    Northern    R.    R.    track    to    Buffal  St 
Dallas   .^ve.,    from   Milam   St.   to   San  ;ii[, 
St..  and  San  Felipe  St.,  from  Dallas  A 
Wilson    St. ;    Webster    Ave.,    from    Ma 
Crawford  St. 

The    Commissioners     of     Tarrant    C('ih, 
Fort    Worth,    Te.x.,   are   considering  the  :■- 
chase  of  70  acres  of  quarry  site  or  rock 
in   Stephens   County  and  necessary  mach.: 
for  crushing  the  rock  which  is  located  a:iit 
site.      The    machinery    is    said    to    be   oithi 
value  of  about  $50,000  and  the  total  pri, 
land  and  machinery  will  be  $75,000. 

Utah. 

•J«Bids  will  be  received  until  10  a.  m.,  |j- 
2,  instead  of  June  24,  by  Noble  Warrum,  tr 
Recorder,  Salt  Lake  City,  L?tah,  for  the  i- 
struction  of  approximately  60,000  sq.  ydtil 
asphalt  pavement,  including  the  necef. 
grading,  curbing  and  guttering.  Officia' 
vertisement  will  be  found  elsewhere  in 
issue. 

®P.  J,  Moran  of  Salt  Lake  City,  Utah. is 
been  awarded  the  contract  by  the  city  of 
den,  Utah,  H.  J.  Craven,  City  Engineer, 
the  construction  of  two  blocks  of  paving  j 
three  intersections,  at  $23,521.  The  work  o 
includes  repairs  to  old  pavement,  at  $1.72  r 
sq.  yd.,  being  asphalt.  Bids  were  opd 
June  4. 

Virginia. 

^•Bids  will  be  received   until  noon.  JiiK 
by   G.     B.     Wallace,     Attorney     of     Con 
wealth,   Stafford  County,  Fredericksburg, 
for  the  construction   of  several  gravel  roi. 

^Bids  will  be  received  until  July  1,  by. 
H.  Esley,  Mayor,  Clarksville,  Va'.,  for  ■ 
construction  of  l.pQO  to  1,500  .yds.  of  gra: 
lithic  sidewalks.  ; 

®F.  J.  McGuire  has  -been  awarded  the  C( 
tract  for  improvements  at  Lochhaven,  a  i 
burb  of  Norfolk,  Va.,  by  the  American  Bou 
vard  Corporation,  Norfolk,  Va.  The  wc 
includes  19,000  yds.  of  paving,  16,000  ft. 
concrete  curb  and  gutter,  5,.500  sq.  yds. 
granolithic  walk.  Arthur  C.  Freeman,  .\ 
cade   Bldg.,   Norfolk,   is   Consulting  Engine 

The  Richmond- Washington  Highway  Co 
poration  has  been  organized  with  a  capit 
stock  of  $150,000,  to  build  a  memorial  hig 
way  in  memory  of  the  Confederate  general 
between  Washington  and  Richmond,  by  w; 
of  Fredericksburg.  The  road  will  be  li' 
miles  long. 

Washington. 

^Bids  will  be  received  until  5  p.  m.,  Juf 
8  (change  of  date),  by  J.  L.  Mitchell,  Tom 
Clerk,  Sumas,  Wash.,  for  the  improvemen 
of  Cherry  St.,  as  follows :  By  macadamizins 
the  said  street  for  the  full  width  thereof,  be 
tween  the  international  boundary  line  and  tin 
south  line  of  Third  St.,  and  by  constructins 
a  cement  sidewalk,  10  ft.  wide,  and  also  con- 
structing cement  curbs  and  gutters,  upon  eacli 
side  of  said  street,  in  such  places  where  llw* 
are    not    now    cement    sidewalks,    curbs  and 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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^  ers  of  a  like  nature,  between  the  south 
of  Boundary  St.  and  the  north  line  of 
rd  St. :  by  macadamizing  said  street  for  a 
ince  of  8  ft.  on  each  side  of  the  center 
said  street,  between  the  south  line  of  the 
ge  over  Sumas  Creek,  and  the  north  line 

i Front  St.,  all  in  accordance  with  the  plans 
specifications  filed  by  the  Town  Engineer 
vi)  the  Town  Clerk  for  District  No.  20.  duly 
icpted  by  the  Town  Council.     The  bids  for 
H  macadamizing    above    mentioned    will    be 
eived    upon    one   or    all    of   the    following 
:tis  of  macadam :     Water  bound  macadam, 
Itnically  bound  macadam,  commonly  known 
J'Rocmac,"  and  bituminous. 
(•Bids   will   be   received   about   .'\ug.   1,   by 
;i-  Commissioners.  Walla  Walla,  Wash.,  for 
sing  E.  .-Vdler  St.  and  N.  Rose-Sumach  Sts. 
irji  a  hard  surface  pavement.   The  work  will 
nil,!.-  the   following  approximate  quantities: 
-<1.   yds.   of  3-1-ft.   pavement ;  .3,.500  sq. 
JS-ft.  pavement.    Grading,  curbing  and 
-.  etc.,  will  be  included  in  the  contract. 
Hchorn  is  City  Engineer. 
~  will  be  received  until  July  1,  by  City 
>ioners,   Walla   Walla,  Wash.,   for  the 
lion   of   about   19,000  sq.    ft.   of   5-ft. 
walk.     \V.   R.    Rehorn   is   City    En- 

I  1  he  Washington  Paving  Co.,  Savagc-Sco- 
«l  Bldg.,  Seattle,  Wash.,  has  been  awarded 
i  contract  by  the  city  of   Tacoma,   Wash.. 


for  the  paving  of  Delin,  G,  S,  38th  and  M  Sts., 
at  $69,147. 

®The  Lincoln  Count)-  Commissioners,  Da- 
venport, Wash.,  have  awarded  the  contract 
for  the  construction  of  3Vi  miles  of  road,  ex- 
tending from  Reardan  east  to  the  county  line, 
between  Lincoln  and  Spokane  Counties,  to 
John  F.  Costello  of  Spokane.  Wash.,  at  $16.- 
750.     Waterbound  macadam  is  specified. 

®The  Washington  Paving  Co.,  of  Tacoma, 
Wash.,  has  been  awarded  the  contract  by  the 
city  of  Puyallup,  Wash.,  for  the  paving  of 
Railroad  .-X've.,  at  $15,643,  and  for  the  paving 
of  Meridian  Ave.,  at  $22,5.32. 

®B.  S.  Davis  of  Tacoma,  Wash.,  has  been 
awarded  the  contract  by  the  Lewis  County 
Comniis.-ioiicrs,  Chehalis,  Wash.,  for  the  hard 
surfacing  oi  over  a  mile  of  road  out  of  the 
citv  of  Chehalis.  The  contract  price  is  $17,- 
346. 

®The  Hardy  Construction  Co.,  of  North 
Yakima,  Wash.,  has  been  awarded  the  con- 
tract by  the  city  of  EUensburg,  Wash.,  for 
the  construction  of  16,750  sq.  yds.  of  Dolar- 
wav  pavenunt,  at  $20,000. 

®Chas.  (1.  Burnett  has  been  awarded  the 
contract  f  ir  the  paving  of  Elm  St.,  by  the 
city  of  Bellinyham.  Wash.,  at  $4,894. 
■Commissioners  of  Whatcom  County.  Bel- 
lingham.  Wash.,  are  planning  the  construction 
of  12  miles  of  new  trunk  road. 

The  City  Council  of  Bremerton,  Wash.,  has 


voted    to    pave    the    business    section    of    the 
city,  at  an  estimated  cost  of  $75,000. 

Wisconsin. 

®John  Shea  of  Superior.  Wis.,  has  been 
awarded  the  contract  by  Commissioner  of 
Highways  C.  J.  Morisset,  Superior,  for  the 
grading  of  the  hills  on  both  sides  of  Middle 
River,  on  Spaulding  Ave.,  at  $824.  Bids  were 
opened  June  5. 

®The  Comity  Commissioners  at  Superior, 
Wis.,  have  awarded  the  contract  for  the  grad- 
ing of  the  hills  both  sides  of  Bergren  Creek 
on  Totogettic  road,  in  Sections  27,  43,  12,  and 
putting  in  a  cement  culvert,  to  Joseph  Terry 
of  Gordon,  Wis.,  at  $099,  and  J.  B.  Palmer  of 
Superior,  at  $564,  respectively.  Bids  were 
opened  June  5. 

The  City  Council  of  Superior,  Wis.,  has 
passed  resolutions  establishing  the  grade  of 
Winter  St..  from  Oakes  Ave.  west  for  a  dis- 
tance of  4,000  ft.,  and  providing  for  the  pav- 
ing of  the  street.  Bids  will  be  asked  on  con- 
crete, creosoted  blocks,  brick,-  sandstone  and 
asphaltic  concrete. 

The  Milwaukee  Vanderbilt  cup  committee, 
according  to  advices  from  Milwaukee,  Wis., 
has  decided  to  spend  $20,000  to  improve  the 
Greenfield  course.  Concrete  banks  will  be 
put  in  all  of  the  dangerous  turns  and  the 
Hawley  and  Mill  roads  will  be  widened  8  ft. 
Work  is  to  be  begun  at  once. 
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California. 

n  election   has  been   called  by  the   Board 

^iinervisors  of  Orange  County,  Santa  Ana, 

be   held   on   July   20  to  consider  the 

of  $HM,'.Ot>0  bonds  for  the  construction 

pridgcs. 

I  he    Board    of   Butte  County   Supervisors. 

"i.  Cal.,  accepted   the  report  of  Martin 

County  Surveyor,  declaring  the  Lindo 

bridge    unsafe.      New    plans    will   be 

mediately  and  a  steel  structure  to  cost 

M'>,lK)0  will  be  erected  at  that  place. 

jhc   Supervisors   of  Yuba   County,    Marys- 

\i,   Cal.,  have   under  consideration   the   re- 

Istruction  of  the  Parks  Barr  bridge  over  the 

ba  River,  6  miles  above  Smartsville.     The 

licture  contains  a  span  360  ft.  in  length. 

j.dvices   from  Long  Beach,  Cal.,  state  that 

li  will  soon  be  advertised  for  the  construc- 

of  a  bridge  over  the  Cerritos  Slough  at 

enth  St. 

Florida. 
•Bids    will    be    received    until    July    1,    by 
ird   of   Osceola    County,    Kissimmee,    Fla., 
the   construction    of   a    steel   bridge    over 
loe  Creek.    R.  G.  Johnston  is  Clerk. 

Idaho. 

•Bids  will  be  received  until  10  a.  m.,  July  1, 
Board    of     Ada     County     Commissioners, 

se,  Idaho,  for  the  construction  of  a  new  4- 
fir    floor   on    the    bridge    over    the    Boise 

er  on   West   Main    St.     Stephen   Utter   is 

rk. 

•Bids   will   be   received    until  July  9,   it   is 

jrted.  by  Board  of  County  Commissioners. 

rigeville.    Idaho,    for    the    construction    of 

.-idge  over  Cottonwood  Cheek  near  Stites. 

itractors  are  to  furnish  the  plans. 

Illinois. 
•Bids  will  be  received  until  2  p.  ni.,  July 
(readvertisement),  at  the  Bridge  Site,  6 
;s  north  of  Balis,  III.,  for  the  construction 
I  reinforced  concrete  bridge  to  be  built  be- 
en the  towns  of  Fairmont  and  Beverlv  in 
-  and  Adams  Counties. 
•Bids  will  be  received  until  11  a.  m..  July 
t  the  Court  House  in  Metropolis,  111.,  for 
pleting  the  construction  of  2  reinforced 
:rete  bridges  in  R.  D.  No.  2,  Massac 
nty.  Geo.  C.  Schneeman,  Countv  Clerk, 
ropolis,  III.  Green  Farm  Bridge— Span, 
ft. ;  roadway.  16   ft. ;   height,   about  23   ft. 


Wings  about  2n  ft,  long.  Estimated  amount 
of  uncompleted  masonry  in  structure,  101.3 
cu.  yds.  Low  water  How,  1  ft.  deep.  Excava- 
tion in  gravel ;  gravel  free  at  bridge  site. 
Township  Line  Bridge — Span,  40  ft. :  roadway, 
16  ft.;  height,  about  13  ft.  6  ins.  Length  of 
wings  about  12  ft.  Estimated  amount  of  un- 
completed masonry,  98.8  cu.  yds.  Low  water 
flow,  1  ft.  deep.  Excavation  in  gravel ;  gravel 
free  at  bridge  site.  All  work  to  be  completed 
on  or  before  October  1,  1912.  More  detailed 
information  may  be  had  by  an  examination 
of  the  plans  and  specifications  prepared  by 
the  Illinois  Highway  Commission,  which  may 
be  seen  at  the  Town  Clerk's  office,  or  may  be 
obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission,  Soringfield, 
III. 

^•Bids  will  be  received  up  to  2  p.  m.,  July 
20.  at  the  bridge  site,  abolt  6  miles  north  of 
Baylis,  III.^  for  the  construction  of  one  rein- 
forced concrete  bridge,  to  be  built  between 
Fairmont  and  Beverly  Townships,  Pike  and 
Adams  Counties.  Wm.  M.  Huffman,  Town 
Clerk,  Baylis,  III.  Seybold  Bridge— Span,  60 
ft.;  roadway,  16  ft.;  height  about  20  ft.  Es- 
timated amount  of  concrete  in  structure,  201.1 
cu.  yds. :  reinforcing  steel.  36.213  lbs.  Gravel 
is  reported  to  be  available  at  8  cts.  per  ton 
in  a  creek  bed  about  4  miles  from  the  bridge 
site.  Quality  not  known.  Low  water  flow 
about  3  ft.  deep  and  40  ft.  wide;  high  water 
about  14  ft.  deep.  Piles  will  probably  be 
needed  for  foundations  and  falsework.  No 
present  bridge.  Nearest  railroad  station,  Bay- 
lis, on  the  Wabash  Railroad.  A  previous  let- 
ting was  held  for  this  work  on  May  11,  1912, 
but  on  account  of  County  aid  not  having  been 
applied  for,  all  bids  were  rejected.  Work  to 
be  completed  on  or  before  October  15,  1912. 
More  detailed  information  may  Be  had  by 
an  examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office, 
or  mav  be  obtained  upon  annlication  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,    111. 

•{•Bids  will  be  received  up  to  2  p.  m.,  June 
29,  at  the  Town  Clerk's  office,  Edwardsville, 
III.,  for  two  reinforced  concrete  bridges  to 
be  built  in  Edwardsville  Township,  Madison 
County.  Peter  Dresch,  Town  Clerk,  Edwards- 
ville. 111.  Klingeman  Culvert— Span,  12  ft. ; 
height.   18  ft.;   length  of  barrel.  60  ft.     Total 


estimated  concrete,  176  cu.  yds.  ■  reinforcing 
steel,  20,780  lbs.  Nearest  railroad  station, 
Peters,  about  2%  miles.  Sedlaech  Bridge — 
Span,  13  ft.;  height  about  16Vi  ft.;  roadway, 

16  ft.  Total  estimated  concrete,  78  cu.  yds. ; 
reinforcing  steel,  7,790  lbs.  Nearest  railroad 
station,  Edwardsville,  2'/i  miles.  No  local  con- 
crete materials  available.  Contractors  are  ad- 
vised to  visit  the  site  of  these  bridges  before 
submitting  proposals.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission,  which  may  be 
seen  at  the  Town  Clerk's  office,  or  may  be 
obtained  upon  application  in  writing,  from  the 
Illinois  Highway  Commission,   Springfield,  111. 

^The  Commissioners  of  Cook  County,  Chi- 
cago. III.,  are  readvertising  for  bids  for  the 
construction  of  the  $2,500,000  Cook  County 
Hospital.  The  new  bids  will  be  received  un- 
til July  1.  P.  J.  Murray,  Room  519  Cook 
County  Court  ?Iouse,  Chicago,  III.,  is  Super- 
intendent of   Public   Service. 

®The  contract  for  constructing  a  reinforced 
concrete  bridge  in  the  Township  of  Maine 
and  in  the  Township  of-  Hanover,  Cook  Coun- 
ty, 111.,  has  been  awarded  to  the  Joliet  Steel 
Construction  Co.,  Joliet,  III.,  the  former  for 
$6,095,  the  latter  for  $6,895.    Wm.  P.  Feeney, 

17  N.  La  Salle  St.,  Chicago,  is  engineer  in 
cliarge.     Bids  were  opened  on  June  14. 

®The  contract  for  the  construction  of  the 
two  bridges,  one  at  Hawley  Station  and  the 
other  at  Meyers  in  Cincinnati  Township,  Taze- 
well County,  111.,  has  been  awarded  to  George 
A.  Quinlan,  Chicago.  III.,  at  $2,115.  Other 
bids  received  were :  Judy  &  Cook.  Mackinaw, 
III.,  _$2,4.'i4 ;  E.  Cooney,  Tremont,  III.,  $2,600 

®The  contract  for  the  construction  of  five 
reinforced  concrete  culverts  and  bridge  in 
Prophetstown  Township,  Whiteside  County, 
III.,  has  been  let  by  .Simon  Kreiser.  Town 
Clerk,  Prophetstown,  III.,  to  L.  S.  Wallingford 
at  $2,650. 

It  has  been  recommended  by  the  Mayor  of 
Decatur,  III.,  that  a  new  bridge  be  constructed 
at  Monroe  St. 

The  Highway  Commissioners  of  Liverpool 
Township,  Fulton  County,  have  petitioned  the 
Commissioners  at  Lewistown,  111.,  to  pay  one- 
half  the  estimated  cost,  $1,200,  of  a  bridge 
in  Liverpool    Township. 

The  Commissioners  of  Whiteside  County, 
Morrison,  111.,  have  decided  to  aid  the  High- 


4* indicates  w^ork  now  open  for  bids,    ©indicates  a  contract  let  recently. 


Commissioners  of  Erie  Township  in 
ing  a  bridge  at   Erie. 

,e  Board  of  Supervisors  of  McLean 
ity,  Bloomington,  111.,  has  referred  to  the 
mittee  on  Roads  and  Bridges,  the  petitions 
new  bridges,  one  between  Lexington  and 
:sville,  estimated  to  cost  $4,500,  and  the 
•  over  the  Mackinaw  on  the  Padua  Road, 
lated  to  cost  $3,300. 

le  contract  for  the  construction  of  two 
orced  concrete  bridges  in  Ruyle  Township, 
;y   County,   for  which  bids   were  received 

June  7,  by  S.  H.  Ruyle,  Town  Clerk, 
ora.  111.,  has  not  been  let.  and  the  work 
be  readvcrtised  later, 

le  Board  of  Tazewell  County  Supervisors, 
n.  111.,  has  under  consideration  the  matter 
uilding  a  new-  bridge  to  replace  the  pres- 
itructure,  knoivn  as  the  McMullen  bridge, 

the  Mackinaw  River  in  Hopedale  Town- 
Indiana. 

rhe  Board  (5f  County  Commissioners,  Au- 

,   Ind.,   has  awarded   the  contract  for   the 

truction   of  the  proposed  bridge  at   New- 

Ind..  to  George  Jaap.  Fort  Wayne,  Ind., 

Iowa. 

Bids  will  be  received  until  July  3,  by 
ity  Auditor,  Davenport,  la.,  for  the  im- 
ement  of  the  Wapsie  River  bridge,  con- 
ng  Scott  and  Clinton  Counties,  The  cost 
le  work  will  be  about  $1,800. 
Bids  will  be  received  until  3  p.  m.,  June 
>y  F.  W.  Leedham,  County  Auditor,  Clin- 
la.,  for  the  construction  of  IG  reinforced 
rete  bridges  located  on  Clinton  County 
ways.     A  check  for  $600  must  be  filed  with 

bid.  The  cost  of  the  structures  is  esti- 
:d  at  $25,000.  Plans  and  specifications  pre- 
d  by  Reuben  C.  Hart,  Clinton,  la.,  are 
le  at  the  Court  House. 

rhe  Commissioners  of  Polk  County,  Des 
lies,  la.,  have  awarded  the  contract  for 
construction  of  a  steel  bridge  over  the 
ik  River,  near  Bondurant,  to  N.  M.  Stark 
ge  Co.,  Des  Moines,  la. 
rhe  Lana  Construction  Co.,  Council 
fs,  la.,  has  been  awarded  the  contracts 
:he  construction  of  three  new  steel  bridges, 
I  are  located  near  .\del,  one  being  120  ft. 
!  and  the  other  about  80  ft.  span.  The 
1  structure  will  be  constructed  near  Perrv, 
and  will  be  220  ft. 

rhe  Board  of  Supervisors  of  Audubon 
nty,  la.,  has  awarded  the  contract  for  the 
truction  of  bridges,  for  which  bids  were 
led  June  12,  to  S.  G.  Hunter  Iron  Works 

Omaha,  Neb.,  at  $9,180.  The  contract 
ides  seven  reinforced  concrete  boxes,  one 
forced  concrete  arch  and  two  low  steel 
s  bridges  with  concrete  floors  and  abut- 
ts.  C.  D.  Forsbeck,  Blackhawk  Bldg., 
:erloo,  la.,  is  Engineer. 

Albert  W.  Merrick,  400  Boone  National 
?.,  Boone,  la.,  has  been  awarded  the  con- 
t  for  the  foundations  for  the  steel  viaduct, 
miles  north  of  Boone,  for  the  Fort  Dodge, 

Moines  &  Southern  Ry.  The  work  will 
jde  28  piers  containing  approximately  740 
yds.  of  concrete.  Bids  w'ere  opened  for 
work  June  8. 

he  noard  of  Supervisors  of  Sioux  County, 
nge  City.  la.,  has  ordered  the  construction 
I  new  bridge  to  replace  the  old  one  over 

Creek  at  Wisconsin  St.,  Hawarden,  la. 
s  proposed  to  build  a  modern  reinforced 
:rete  arch  bridge. 

Kansas. 

The  Commissioners  of  Shawnee  County, 
leka,  Kan.,  have,  A  is  reported,  let  the 
tract  for  the  construction  of  the  proposed 
k  plant  bridge  over  the  Kaw  River.  3  miles 
t   of   Topeka,   to   the   Leavenworth   Bridge 

Leavenworth,  Kan,,  at  $29,500.  The  com- 
y  will  commence  work  within  a  few  weeks 

expect  to  have  it  completed  by  January  ]. 
;re  will  be  eight  spans  in  the  bridge  and 
vill  have  a  total  length  of  over  1.000  ft. 
si  and  reinforced  concrete  will  be  used  in 

structure.     A  part  of  the   remains  of  the 


old  Ijridge  which  was  washed  out  in  the  1003 
Hood  will  be  used. 

It  has  been  announced  by  William  Daniels, 
Drainage  Commissioner,  Kansas  City,  Kan., 
and  Timothy  Lyons,  Wayndotte  County  Com- 
missioner, that  plans  have  been  prepared  for 
the  construction  of  a  new  bridge  over  the 
Kaw  River,  connecting  witn  tne  proposed  via- 
duct at  19th  St.  and  Kansas  Ave.,  Kansas 
City,   Mo. 

The  Wyandotte  County  Commissioners, 
Kansas  City,  Kan.,  have  decided  to  build  a 
high-line  bridge  across  the  Kaw  River  at  Kan- 
sas Ave.  to  meet  the  higher  level  of  the  pro- 
posed Twenty-third  St.  trafficway  from  Mis- 
souri, provided  the  Kansas  City,  Mo.,  officials 
see  fit  to  begin  action  on  their  part  of  the 
structure.  The  Commissioners  on  Thursday 
instructed  the  County  Engineer  to  prepare 
plans  and  specifications  for  a  bridge  on  the 
lower  level,  ihese  plans  will  be  used,  the 
Commissioners  say,  unless  aggressive  steps 
are  taken  by  the  Missouri  officials. 

Louisiana. 

®The  Rapides  Parish  I'olice  Jur.\  Bridge 
Committee,  Alexandria,  La..,  has  let  the  con- 
tract for  the  construction  of  a  reinforced 
concrete  bridge  over  the  Bayou  Rapides  on 
the  public  road  at  the  limits  of  the  city,  to 
the  Hudson  Construction  Co.,  at  $3,00o.  The 
structure,  according  to  the  plans  prepared  by 
1.  W.  Sylvester,  Alexandria,  City  Engineer, 
will  be  200  ft.  long  and  will  have  a  14-ft. 
roadway. 

Articles  of  incorporation  have  been  filed 
at  Baton  Rouge,  La.,  by  the  Baton  Rouge 
Bridge  &  Terminal  Co.,  capitalized  at  $1,- 
000,000  and  proposing  the  construction  of  a 
bridge  over  the  Mississippi  River  at  that  point. 
The  corporation  is  allowed  to  begin  business 
when  $10,000  of  the  capital  stock  has  been 
subscribed.  The  incorporators  are  Hugh  Cham- 
berlain, of  Baton  Rouge ;  Joseph  E.  Hedges, 
of  New  York ;  L.  S.  Stewart,  of  Kansas  City, 
Mo. ;  Walter  Bynum,  of  Baton  Rouge ;  W.  B. 
Chamberlain,  of  New  Orleans,  and  F.  B.  Mc- 
Queety,    of    Baton    Rouge. 

The  citizens  of  Lake  Charles,  La.,  have 
voted  a  %  of  a  mill  tax  for  10  years  to  pro- 
vide funds  for  the  construction  of  a  bridge 
over  the  Calcasieu  River,  between  Lake 
Charles  and  Westlake. 

Maryland. 

A  public  hearing  was  held  June  21,  by 
Lieut. -Col.  W.  C.  Langfitt  at  the  City  Council 
Chamber,  Annapolis,  Md.,  on  the  question  of 
improving  or  rebuilding  the  following  bridges, 
pronounced  to  be  a  hindrance  to  free  naviga- 
tion :  Over  College  (Dorsey)  Creek.  Annap- 
olis, Md.,  owned  respectively  by  the  Mary- 
land Electric  Railways  Co.,  the  County  of 
Anne  Arundel  and  the  United  States  Naval 
.Academy. 

Massachusetts. 

®The  Boston  Bridge  Works,  Inc.,  Boston, 
Mass.,  has  been  awarded  the  contract  for  the 
reconstruction  of  the  Chelsea  Bridge  North, 
Contract  No.  2,  at  a  bid  of  $117,997.  Other 
bids  received  for  the  work  June  16  were  as 
follows:  New  England  Structural  Co.,  $120,- 
182;    Pennsylvania    Steel    Co.,  $138,700. 

Michigan. 

City  Engineer  H.  N.  Beck,  Muskegon, 
Mich.,  estimates  that  the  cost  of  building  a 
bridge  over  Ryerson  Creek  on  Clay  Ave.  will 
be  about  $3,145. 

Plans  are  to  be  prepared  shortly  by  City 
Engineer  H.  N.  Beck,  Muskegon,  Mich.,  for 
the  construction  of  a  new  concrete  bridge  over 
Rverson  Creek  at  Clav  .Ave.,  to  cost  between 
$2,000  and  $3,000.  ■  The  structure  will  be 
66  ft.  wide  and  will  consist  of  a  single  arch 
resting   on   piles. 

MinneapoUs. 

•J«Bids  will  be  received  until  2  p.  m..  June 
27  by  Board  of  Norman  County  Commission- 
ers, Ada,  Minn.,  for  the  construction  of  the 
following  concrete  and  steel  bridges :  One 
between  Sections  14  and  15,  Town  of  Mary, 
about  60  ft.  long.  16-ft.  roadway  and  16-ft. 
abutments ;   one  between   Sections  23  and   26, 


Town  of  Lee,  about  50  ft.  long,  16-ft.  rojf 
and  16-ft.  abutments;  one  between  Seel 
32  and  33,  Town  of  Spring  Creek,  aboi' 
ft.  long,  16-ft.  roadway  and  12-ft.  abutiri 
Certified  check  in  the  sum  of  10  per  ce,' 
the  amount  of  the  bid  must  be  deuosited  ti 
the  County  Board,  D.  E.  Fulton  is  CcJ 
Auditor. 

It  is  reported  that  the  Chicago,   Milwai 
&   St.   Paul  and  the   Minneapolis  &  St.  if 
Railroads  are  working  on  plans  for  the  | 
struction   of   a   new   reinforced   concrete 
bridge   over   the  tracks  at   Lake  St.     As  L 
posed,   two   140-ft.   concrete   spans    will  cl 
the  five  tracks  of  the  two  railroads.     Thell 
mainder  of  the  bridge  will  be  filled  in. 
west  end   is   to  be  581    ft.   long  and  the  j ! 
end   82lt   ft.     This   will   enable   a   lowering  ' 
the  grade  from  5  per  cent  to  3  per  cent, 
roadway  will  be  40  ft.  wide,  with  broad  si 
walks   outside  the   curb.     The   extreme  wl 
will  be  80  ft.     It  is  estimated  that  it  will  t| 
four    or    five    months    to    construct    the 
proaches  and  finish  the  spans.     M.  D.  RhaB 
Minneapolis,    Minn.,    is    District    Engineer} 
the  Milwaukee  R,  R, 

All  bids  received  by  the  Board  of  Hetitiel 
County    Commissioners,    Minneapolis,    Mil 
for  furnishing  50  tons  of  steel  or  corruga 
culverts    have    been    rejected.      New    specift 
tions  will  be  presented  to  the  Board  July  1. 

Minnesota. 

^Bids  will  be  received  until  4  p,  m.J 
8,  by  J.  L.  George,  Beltrami  County  Aiwihl 
Bemidji,  Minn.,  for  the  construction  of  a  51 
ft.  steel  and  concrete  bridge  over  the  Qeil 
water  River  in  Buzzle,  Minn.  Bids  will  tl 
considered  for  both  concrete  and  fluor  plank| 
J.   L.   George  is  County  Auditor. 

Mississippi. 

^Bids  W'ill  be  received  until  July  1.  hi 
Board  of  Supervisors,  Sardis,  Miss.,  it  i8| 
said,    for   the   construction   of   a   steel 

^Bids  will  be  received  until  July  1,  by  BoarJ* 
of  Monroe  County  Supervisors,  Aberdeen 
Miss.,  for  the  construction  of  a  60-ft.  spar. 
steel  bridge  over  Cedar  Creek  on  Egypt  Road, 
and  two  30-ft.  soan  combination  steel  L-beaiii 
and  concrete  bridges  over  James  Creek  and 
James  Creek  Canal  on  Prairie  Station  Road 
Plans  and  specifications  are  on  file  with  the 
Clerk. 

Missouri. 

A  petition  has  been  filed  with  vne  Green 
County  Court,  Springfield,  Mo.,  asking  for 
the  construction  of  a  new  bridge  south  of  the 
James  River  club  house.  The  structure  as 
proposed  will  be  24  ft.  long,  with  16-ft.  road- 
way. 

Nebraska. 

^•Bids  will  be  received  until  10  a.  m.,  Ji'.'i 
16,  at  the  County  Clerk's  Office  at  Fullerton, 
Nebraska,  for  the  construction  of  one  Steel 
bridge  across  the  Lijiip  River,  located  JHOt 
one  m.ile  south  of  the  town  of  Genoa,  NSb's- 
ka.  Bids  will  be  received  for  the  above  dridgc 
as  follows  :  Genoa  Bridge  :  One  steel  bridge, 
composed  of  five  136-ft.  6-in.  spans,  his' 
truss,  with  concrete  piers  and  abutments,  wu'' 
alternate  designs  of  piers  and  floors  and  e.v 
tra  materials,  including  earthwork,  all  as  per 
plans  and  specifications.  All  bids  must  be 
sealed  and  accompanied  by  cash  deposit  or 
certified  check  for  $1,000,  made  payable  to 
Mr.  F.  M.  Jones,  County  Clerk  of  Nance 
County,  Nebraska.  Bids  will  be  pubklv 
opened  at  the  Countv  Clerk's  office  m  Fill- 
lerton,  Nebraska,  at  10:10  a.  m.,  July  W.  Wh 
Copies  of  plans  and  specifications  ni.\v_  w 
had  upon  application  and  pavment  of  $5 '' 
the  office  of  the  State  Engineer.  The  County 
reserves  the  right  to  reject  any  and  all  bias 
or  any  part  of  any  bid.  D,  D.  Price,  Lig#i> 
X'ehr..   is   State   Engineer.  jJB; 

®The  contract  for  the  construction  q^wli 
bridges  in  Lancaster  County  has  been  awarded 
to  the  Lincoln  Construction  Co.,  of  Lincoln, 
Neb.     Bids  were  opened  June  3. 

A  bill  has  been  introduced  in  Congress  » 
grant  permission  to  the  Jnion  Pacific  to  buiM 
the  proposed  bridge  just  north  of  the  present 


•J* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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hiliway  at  Omaha.  Neb. 

ninissioners    of    Knox     County.     Center, 

liave  under  consideration   the  construc- 

I   a  bridge  over  the   Sandy   River,  near 

orge  Wolf   farm.     .\  representative  of 

,     State     Engineer's     office     recently     niaile 

schidings  for  the  purpose  of  locating  a  solid 

fjndation   for  the  proposed   structure. 

New  Hampshire. 
,.  1-.  rumored  that  tlie  Boston  &  Maine  R.  R. 
under  consideration  the  construction  of 
lew  steel  bridge  over  the  river  at  Dover 
nt,  Dover.  N.  H..  to  replace  the  old  pile 
icture  on  the  Portsmouth  &  Dover  branch 
:hat  place.  F.  E.  Sampson,  Nashua.  X.  H.. 
Division  Engineer. 

New  Mexico. 

[•Bids  will  be  receixed.  ii   is  reporte<l,  until 
I.   m.,  Julv    1,  bv  Commissioners  of   Santa 
County,  Santa  Fc,  X.   Mex.,  for  the  con- 
ion  of  a  bridge  over  the  Santa  Fe  River 
-    .\ugua  Fria  Road. 
I  New  York. 

rhe  City  Engineer  of  L'tica.   X.   Y.,  G.   H. 
ickett.    has   been    instructed    to   prepare    an 
ilimate  for  the  construction  of  a  bridge  over 
Trie  Canal  at  Cornelia  St. 

Common    Council,    Fulton.    N.    Y.,   has 

Hzed    the    Board    of    Public    Works    to 

'he  abutments  to  the  lower  bridge  under 

iv   labor   system,   as   the   bids   submitted 

itractors  for  the  work  were  considered 

..«h. 

.The  New  York.  Ontario  &  Western  Ry.  has 

Jins  under  consideration,   it   is  reported,   for 

'instruction    of    a    double    track    bridge 

losia.  X.  Y..  to  replace  the  present  single 

.,v..  structure  on  the  Scranton  branch.    R.  W 

.nticld.  Middleton,  X.  Y.,  is  .Assistant  Fngi- 

er. 

Ohio. 
•J»Bids  will  be  received  until  noon,  June  27, 
Director  of  Public  Service,  Cleveland,  O.. 
r  the  construction  of  a  reinforced  concrete 
idge  over  Doan  Brook.  Plans  and  specific.i- 
ins  are  on  hie  at  the  office  of  the  Engineer. 
H.  Kirby  is  Secretary  of  the  Department. 
4»Bids  will  be  received  until  noon,  July  •'), 
Board  of  F"ranklin  County  Commissioners, 
)lumbus.  O..  for  furnishing  the  necessary 
Dor  and  material  for  the  following  work : 
uimate  No.  3P7 — Constructing  a  reinforced 
ncretc  arch  bridge  over  the  Olentangy  River 
King  .Vve..  Columbus.  O.  Estimate  Xo.  .308 
Constructing  limestone  rip-rap  on  the  north 
->pe  of  the  approaches  to  the  King  Ave. 
idge  over  the  Olentangy  River.  Columbus, 
Estimate  No.  -SilO — Constructing  the  west 
mtment  of  the  Olentangy  River  bridge  on 
e  Worthington  and  Elmwood  Pike,  Sharon 
ownship.  The  plans,  specifications  and  esti- 
ates  of  quantities  for  doing  this  work,  as 
;r  county  plans,  are  on  file  in  the  offices  of 
le  County  Auditor  and  County  Surveyor.  F. 
[.  Sayre  is  County  .\uditor. 

Pennsylvania. 
4»Bids  will  be  received  until  I  p.  m..  July  2, 
>•  Board  of  Warren  County  Commissieners. 
.illiamsport.  Pa.,  for  the  necessary  labor  and 
laterial  for  the  construction  and  repair  of 
le  following  bridges:  Bridge  No.  141 — Re- 
air  of  a  26-ft.  bridge  on  Goodwin  Gravel 
3ad,  2  miles  south  of  West  Lebanan,  Ind., 
nd  the  cutting  of  approaches  and  adjacent 
ills  to  same.  S.iid  hills  being  commonly 
nown  as  the  "Bonebrake  Hill."'  Bridge  No. 
43 — Construction  of  a  10-ft.  span  reinforced 
mcrete  bridge  in  Section  11,  Township  I'O  N., 
ange  9.  \V"..  on  River  road  in  Kent  Township, 
ridge  No.  144 — Construction  of  a  lii-ft.  span 


reinforced  concrete  bridge  on  north  and  south 
highway  in  Section  "24.  Township  'li,  X., 
Range  7,  W..  Warren  Township.  Bridge  No. 
14.') — Repair  of  corrugated  culvert  and  the 
headwalls  of  the  present  culvert  located  on 
north  and  south  highway  at  the  center  of 
Section  !•,  Township  22,  N.,  Range  7.  W.,  War- 
ren Township.  Bridge  Xo.  140 — Construction 
of  a  12-ft.  span  reinforced  concrete  bridge  on 
east  and  west  highway  K-  mile  east  of  the 
■"Little  Mill"  in  Section  23.  Township  23,  X., 
Range  fi.  W.,  Pine  Township.  D.  H.  Moffit 
is  Count)-  Auditor. 

®The  following  contracts  for  which  bid? 
were  received  June  11,  oy  Department  of  Pub- 
lic Works.  I'lttsburgh,  Pa.,  have  been  let: 
Hoeveler  St  Iiriilge  to  C.  M.  Xeeld  Construc- 
tion Co.  at  t  >iiii.27:  Tenth  St.  bridge  to  the 
Capital  Con  :.  Ktion  Co.  at  $27,184;  Millvale 
bridge  to  P'l;  ^'mrgh  Sanitary  Flooring  Co.  at 
§1.1129.62;  W  :  nnt  St.  bridge'to  the  Pittsburgh 
Sanitary  FU    i  uig  Co.  at  $293.51. 

The  CouiKi!  Committee  on  Surveys  has 
recommendeil  ibat  $2uu.0n0  be  made  available 
for  the  construction  in  Philadelphia.  Pa.,  as 
follows:  Cit.N  .\ve.  over  Indian  Run.  $10,nO(i; 
Glenwood  .\\t  over  P.,  G.  and  X.  R.  R., 
$li;.<iiin;  (i.ilth  St.  over  P..  B.  and  W.  R.  R., 
$20,(XiO;  72d  St.  over  P.,  B.  and  W.  R.  R., 
$•.'11,(11111;  Montgomery  St.  over  Connecting  Ry.. 
$4.5.iiOt';  GUth  .\vc.  north  over  North  Penna. 
R.  R..  $26,(Mi;  Chester  Ave.  over  P.  and  B.  C. 
R.  R..  ^.Otio;  Westmoreland  St.  over  North 
Ponna.  R.  R.  S4.ii0l);  Lindkv  Ave.  under 
North  Penna.    R.   R.,  $35,000. 

The  City  Council  of  Philadelphia.  Pa.,  has 
passed  an  ordinance  granting  the  Pennsylvania 
Railroad  permission  to  widen  Girard  Ave. 
R.  R.  bridge,  accommodating  three  additional 
tracks. 

The  McClintic-Marshall  Co.,  Pottstown.  Pa.. 
has  been  awarded  the  contract  for  the  recon- 
struction of  the  Lehigh  Valley  Transit  Co. 
bridge  over  Trout  Creek  Meadow  in  the  12th 
Ward,  Allentown.  Pa.  The  new  part  of  the 
structure  will  be  -J.JO  ft.  long  and  42  ft.  high. 

South  Carolina. 

®The  Dillon  County  Supervisors.  Dillon, 
S.  C.  have  awarded  the  contract  for  the  con- 
struction of  a  steel  or  reinforced  concrete 
bridge  over  the  Little  Pee  Dee  River  near  Dil- 
lon to  Edwin  M.  Way  land.  County  Engineer, 
as  his  estimate  was  lower  than  the  lowest  bid 
received.  The  structure  will  have  a  28-ft. 
clear  span  and  a  12-ft.  roadway. 

Texas. 

®The  Commissioners'  Court  of  L'valde 
County,  Uvalde.  Texas,  has  awarded  the  con- 
tract for  the  construction  of  the  proposed 
bridge  over  the  Leona  River  just  south  of  the 
city  to  the  El  Paso  Bridge  &  Iron  Co.,  El 
Paso,  Texas,  at  $2,63S. 

■Virginia. 

•|«Bids  will  be  received  until  noon.  July  2, 
by  Circuit  Court,  Russeli  County,  Lebanon, 
Va.,  for  the  construction  of  a  steel  bridge 
over  Clinch  River  in  Russell  County  two  miles 
from  Siding  below  Finney  on  the  Norfolk  & 
Western  Ry.  The  superstructure  will  consist 
of  two  standard  IlO-ft.  spans  and  two  stan- 
dard 50-ft.  spans.  The  substructure  w'ill  be 
cement  rubble.  Stone  and  sand  may  be  ob- 
tained within  2  miles  of  the  site.  Plans  and 
specifications  may  be  obtained  of  the  Clerk  of 
the  Court  or  of  Childrey-Sunday  County. 
Richmond.  Va.  P.  St.  J.  Wilson  is  State 
Highway  Commissiom-r. 

Washington. 

®The  Board  of  .\dams  County  Conunis- 
sioners.  Ritzville.  Wash.,  has  awarded  the  con- 


tracts for  the  construction  of  six  steel  bridges 
to  the  Central  States  Bridge  Co.,  Indianapolis, 
Ind.,  at  $20,0110.  The  largest  of  the  bridges 
will  be  erected  at  Lind  and  will  have  a  90-ft. 
span.  Work  will  be  completed  bv  Decem- 
ber I. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  according  to  reports  will  shortly 
let  contracts  for  the  construction  of  two 
bridges.  One  structure  is  to  be  erected  over 
the  Snake  River  to  cost  $(50.U00  and  the  other 
over  Hangman  Creek  and  the  Spokane  River 
to  cost  $l(iO,0(IO.  The  material  for  the  work 
will  be  furnished  by  the  railroad.  F.  L.  Pit- 
man, Spokane,  Wash.,  is  Chief  Engineer. 

The  City  Council  of  Spokane.  Wash.,  has 
approved  plans  filed  by  the  Spokane.  Portland 
&  Seattle  R.  R.  for  the  erection  of  a  rein- 
forced concrete  viaduct  over  13th  Ave.  in 
Woodland  addition.  The  proposed  new  bridge 
will  have  a  60-ft.  opening  for  the  street- 
two  for  -i-ft.  sidewalks  and  a  40- ft.  roadway. 
The  road  is  permitted  to  use  a  supporting  line 
of  concrete  columns  in  the  middle  of  the 
street.  R.  Budd,  Portland,  Ore.,  is  Chief  En- 
gineer, 

West  Virginia. 

4«Bids  will  be  received  mnil  July  U,  by 
County  Clerk,  Elkins,  W.  Va..  for  the  con- 
struction of  a  bridge  and  abutments  to  span 
the  Tygards  Valley  River  at  Mill  Creek.  The 
structure  will  have  a  span  of  105  ft.  and  a  14- 
ft.  roadway.  Bids  will  be  received  for  steel 
or  concrete  bridge  with  stone  or  concrete 
abutments. 

Wisconsin. 

The  Common  Cinnicil.  Milwaukee.  Wis.,  at 
a  recent  meeting  appropriated  $S^,000  for  the 
construction  of  the  proposed  reinforced  con- 
crete bridge  on   Eighth  Ave. 

The  City  Council  of  Green  Bay,  Wis.,  has 
under  consideration  several  plans  for  the  con- 
struction of  the  proposed  bridge  over  the 
East  River  at  Main  St.  and  also  the  Main  St. 
structure. 

Wyoming. 

•J«Bids  will  be  received  until  noon,  July  2, 
by  Board  of  Weston  County  Commissioners, 
Newcastle,  Wyo..  for  the  construction  of  a 
bridge  over  Big  Beaver  Creek  In  miles  from 
Newcastle.  The  structure  will  have  a  70-ft 
span  and  will  be  supported  on  piles.  W.  O. 
Carleton  is  Clerk. 

Canada. 

®The  City  Council  of  Vancouver,  B.  C. 
has  awarded  the  constract  for  the  construction 
of  wood  block  pavement  on  Cambie  St.,  Rob- 
son  to  Smythe  to  Mac.-\dam  &  Co.,  $7,4ii0 : 
wood  block  pavement  on  Homer  St.,  Robsor 
to  Drake,  Macadam  &  Co..  S43,o00.  and  stone 
block  pavement,  lane  east  of  Granville.  Davit 
to  Pacific,  to  B.  C.  Granitoid  Constructior 
Co.,  at  $9,949. 

®The  Court  of  Revision  of  the  city  streets 
Vancouver,  B.  C,  has  awarded  the  contracts 
for  asphaltic  pavements  as  follows-:  Canadiar 
Mineral  Rubber  Co.,  100,Oi.m:i  sq.  yds.,  on  lOth 
Ave.,  .-Mexander  to  Union  St. ;  M.  P.  Cotton  & 
Co.,  Ltd.,  li"i,0OO  sq.  yds.,  on  Sixth  .-^ve. 
Granville    St.    to    Bridge    St. 

The  Burrard  Inlet  Tunnel  &  Bridge  Co.  wil 
call  for  bids  for  the  construction  of  the  Sec- 
ond Narrows  Bridge  as  soon  as  the  sanctior 
of  the  Railway  Commission  is  obtained.  Ii 
is  estimated  that  the  work  will  take  two  anc 
a  half  years  for  completion.  Cleveland  &  Cam- 
eron. \"ancouver.  B.   C.,  are   Engineers. 

City  Council  of  New  Westminster,  B.  C. 
has  passed  a  by-law  appropriating  $250,U00  foi 
street  improvements,  and  a  by-law  for  $25,- 
fiOO  for  park  improvements. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

We  are  advised  that  plans  and  specifications 
ar  the  diversion  dam  and  headworks  for  the 
inal  of  the  Pinal  Mutual   Irrigation  Co..  on 


the  Gila  River,  near  Florence,  mentioned  in 
our  June  12  issue,  have  not  at  yet  been  com- 
pleted. James  D.  Schuyler,  1115  Hibernian 
Bldg..  Los  Angeles,  Cal.,  is  the  Consulting 
Engineer. 


Arkansas. 

•J«Bids  will  be  received  until  10  a.  m.,  July  2 
at  Lewisville,  Ark.,  for  the  enlargement  o1 
about    10    miles    of    levee    in    the    Red    Rivei 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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,evee  District  No.  1,  LaFayette  County,  Ark. 
"he  work  will  be  north  of  the  Cotton  Belt 
'ailroad.  Further  information  may  be  ob- 
lined  of  Henry  Moore,  Jr.,  President  of  the 
)istrict,  Te.xarkana,  .\rk.,  or  N.  D.  Harrel, 
ecretary,  Lewisville,  Ark. 

Petition  has  been  presented  to  the  Jackson 
'ountj'  Commissioners,  Newport,  Ark.,  for 
le  formation  of  drainage  districts  in  Bird 
nd  Jefferson  Townships.  Each  district  em- 
races  about  3,000  acres.  Lund  &  Hill.  Little 
lock.  Ark.,  have  been  appointed  to  make  the 
jr\eys. 

California. 

President  Taft  has  sent  a  special  message 
)  Congress  asking  it  to  appropriate  $L-50.- 
JO  to  protect  the  Imperial  V'alley  of  Califor- 
ia  against  emergencies  of  floods  from  the 
olorado  River  while  negotiations  for  the 
rotection  of  that  territory  are  pending  with 
le.xico.  An  immediate  appropriation  was 
rged  to  be  used  principally  in  the  construe- 
on  of  levees  and  revetments  along  the  Colo- 
ido  River  and  to  be  e.xpended  under  his  di- 
jction. 

Illinois. 

•J-Bids  will  be  received  until  2  p.  m.,  July  1. 
y  Warren  R.  Leach.  Secretary,  Big  Lake 
(rainage  and  Levee  District,  at  the  office 
f  Glass  &  Bottenberg,  Attorneys,  Rushville, 
:1..  for  levee  and  ditch  construction,  includ- 
ig  the  following  appro.ximate  quantities : 
ection  A  Levee,  127,088..5  cu.  yds. ;  Section 
Levee,  552,28L6  cu.  yds. ;  Section  C  Levee, 
^,235.2  cu.  yds. ;  Ditches  1  to  7  inclusive, 
ri.yuT.S  cu.  yds.  Plans  and  specifications  may 
e  seen  at  the  offices  of  Glass  6t  Bottenberg, 
:ushville.  111.,  or  at  the  office  of  R.  R.  Carter, 
jccessor  to  the  late  C.  W.  Brown  of  Jackson- 
ille,  111.,  or  at  the  office  of  Warren  R.  Leach, 
ecretary  of  the  Commissioners.  Each  pro- 
osal  must  be  accompanied  bv  cash  or  certified 
leck  on  some  responsible  bank,  payable  to 
le  order  of  R.  C.  .A.mriiie,  Treasurer,  for 
le  amount  of  10  per  cent  of  the  total  bid. 
:ach  bidder  in  connection  with  his  proposal 
lall  state  the  type  of  machines  he  expects 
)  use,  giving  dimensions  thereof  and  where 
le  same  may  be  seen,  and  the  Commissioners 
tall  determine  whether  or  not  such  machinery 
lid  equipments  is  sufficient  for  the  construe- 
on  on  which  the  same  is  proposed  to  be 
sed.  Any  section  or  part  of  the  work  shall 
e  commenced  within  tiO  days  after  the  notifi- 
ition  by  the  Engineer  or  Commissioners  that 
le  same  shall  be  commenced ;  that  the  whole 
nd  every  part  of  the  levee  and  ditch  work 
tall  be  completed  on  or  before  the  first 
ay  of  September,  1913. 

®Green  &  Sons  Co.,  181  X.  La  Salle  St-,  Chi- 
ago.  III,  have  been  awarded  the  contract  at 
144,990  for  constructing  Sec.  5  of  the  Calu- 
let-Sag  Channel.  Bids  for  this  work  were 
pened  May  3  by  the  Trustees  Sanitary  Dis- 

ict  of  Chicago.  The  itemized  bids  were  given 
1  our  June  5  issue. 

®Bids  were  opened  June  21  at  Pitman,  111., 
3r  furnishing  tile  for  Sub-District  No.  3,  the 
antract  being  awarded  to  the  Raymond  Ce- 
lent  Tile  Co.,  for  furnishing  18,595  ft.  of  (3-in. 
)  24-in.  tile.  J.  \V.  i:)appert.  Taylorsville,  111., 
I  the  Engineer. 

Bids  will  be  received,  it  is  reported,  until 
p.  m.,  June  28,  by  John  McGivney,  County 
)rainage  Commissioner,  at  the  residence  of 
ohn  Duris,  Sec.  3,  Osceola  Township,  Living- 
:on  County,  for  the  construction  of  the  Os- 
sola  and  Genoa  drain.  This  will  be  an  open 
itch  8,800  ft.  long,  8  and  4  ft.  wide  at  bot- 
3m,  2  to  6  ft.  deep.  13  to  21  ft.  wide  at 
le  top.  Two  bridges  will  be  required;  also 
0  rods  of  12-in.  drain  tile,  8  metal  culverts, 
nd  one  cement  arch  bridge  or  culvert.  A  de- 
osit  of  $50  required  with  bids. 

Plans  will  be  submitted  to  the  City  Council 
f  Peoria,  111.,  by  Leonard  Jeffries,  City  Engi- 
eer,  for  the  construction  of  a  levee  on  the 
'ater  front  between  Fulton  and  Fayette  Sts. 
'he  sum  of  $50,000  is  available  for  the  con- 
truction   work. 


Plans  have  been  prepared  for  the  construc- 
tion of  a  main  ditch,  6  ft.  wide  and  16,800 
ft.  long,  for  the  Coloma  and  Montmorency 
No.  5  and  Montmorency  3  Drainage  District 
of  Whiteside  County.  The  main  ditch  con- 
tains about  30,000  cu.  yds.  and  there  will  also 
be  one  lateral  containing  10,000  cu.  yds.  F. 
W.   Sears,  Prophetstown,  111.,  is  the  engineer. 

The  Chief  Engineer  of  the  Sanitary  District 
of  Chicago,  Room  1500,  70  W.  Monroe  St.. 
Chicago,  111.,  has  been  directed  to  prepare  plans 
and  specifications  for  a  sewage  channel  extend- 
ing from'  Glencoe  to  Wilmette  and  emptying 
into  the  north  shore  diversion  channel.  The  im- 
provement for  the  benefit  of  the  residents  of 
the  north  shore  suljurbs  will  cost  about  $7o0,- 
000.  Its  construction  is  dependent  upon  a  fa- 
vorable decision  by  the  Supreme  Court  in  an 
appealed  case  regarding  the  jurisdiction  of  the 
district. 

Indiana. 

•J«Bids  will  be  received,  it  is  reported,  until 
10  a.  m.,  July  6,  by  Supt.  of  Construction,  at 
the  office  of  LaFolIette  &  McGriff,  First  Na- 
tional Bank  BIdg.,  Portland,  Ind.,  for  the 
construction  of  the  Henry  Bubb  ditch. 

^Bids  will  be  received,  it  is  reported,  until 
June  29,  by  R.  E.  Keller,  Construction  Com- 
missioner and  Engineer,  at  the  office  of  the 
County  Surveyor,  South  Bend,  Ind.,  for  the 
construction  of  the  George  Steele  ditch. 

•|«Bids  will  be  received,  it  is  reported,  until 
June  29,  by  C.  C.  Ernst.  Supt.  of  Construc- 
tion, at  the  office  of  the  Countv  Surveyor, 
Decatur,  Ind..  for  the  construction  of  the  A. 
Smith   ditch  and  branch. 

Iowa. 

County  Supervisors  at  Sioux  City,  la.,  have 
received  bids  for  the  sale  of  $30,000  worth  of 
bonds  for  the  Woodbury-Monona  Drainage 
Ditch  No.  2.  The  ditch  runs  through  Willow 
township  and  extends  12  miles  into  .Monona 
County.  Its  entire  length  is  18  miles.  The 
sale  of  the  bonds  is  for  the  carrying  out  of 
work  in  this  county, 

Kansas. 

•JiBids  will  be  received  up  to  1  p.  m.,  July 
10,  1912,  at  the  office  of  the  President  of 
the  Board  of  Directors,  Delaware  River  Drain- 
age District,  near  Ozawkie,  Kan.,  for  the  con- 
struction of  certain  river  cut-offs  and  an  over- 
flow channel.  Plans  and  specifications  are  on 
file  at  the  office  of  the  Secretary  of  the  Dis- 
trict, near  Ozawkie,  Kan.,  and  copies  of  the 
same  may  be  obtained  by  mailing  $5  to  the 
State  Engineer,  Manhattan,  Kan.  The  work 
consists  in  the  excavation  of  15  river  cut-offs 
and  one  overflow  channel.  Lengths  of  cut-offs 
range  from  250  to  1,270  ft. :  average  depths 
from  10.5  to  25.5  ft. ;  base  widths  from  28 
to  45  ft. ;  side  slopes  1  to  1.  Distance  between 
inside  toe  of  slope  of  waste  banks  is  to  be 
200  ft.  The  overflow  channel  is  6,300  ft.  long; 
average  depth  12  ft. ;  base  widths  12  and  21 
ft. ;  side  slopes  1  to  1.  A  majority  of  the 
waste  materials  is  to  be  placed  on  one  side 
and  60  ft.  beyond  the  center  line  of  channel. 
Bids  are  solicited  for  the  work  in  sections 
and  for  the  construction  of  all  the  work.  To- 
tal estimated  amount  of  e.xcavation  493,000 
cu.  yds.  Excavation  will  be  in  earth  ranging 
from  a  loam  to  a  stiff  clay.  Some  clearing 
will  be  required.  The  work  is  suitable  for 
drag  line  excavators,  or  other  similar  types 
of  dry  land  machines.  There  will  be  one  rail- 
road crossing.  Maximum  coal  haul  about  7 
miles.  A  certified  check  of  5  per  cent  must 
accompany  each  bid.  Work  is  to  be  begun 
within  -30  days  after  the  awarding  of  the 
contract  and  completed  by  September  1.  1913. 
Thos.  Haney.  Ozawkie,  Kan.,  and  Chas.  Hoff- 
man, Perr}',  Kan.,  will  go  over  the  work  with 
contractors  by  appointment.  H.  B.  Walker, 
Drainage  Engineer,  State  Agricultural  Col- 
lege, Manhattan,  Kan.,  is  Consulting  Engineer 
for  the  District. 

Minnesota. 

©Contracts  for  the  construction  of  Judicial 
Ditches    in    Koochiching   County,   Minn.,   have 


been  let  as  follows :  Mageau  &  Grifi' 
River  Falls,  Minn.,  Ditch  No.  1  17  n, 
440,  Ditch  No.  3,  23  miles,  $.35,279- 
Hewitt,  Minnesota,  Minn.,  Ditch  \ 
miles,  $18,380.  ■  : 

®S.    J.    Gaberick,    Sheldon,     la.,    hi  i 
awarded  the  contract  at  $2,090  for  cC'^l 
ing  Ditch  No.  12  of  Stevens  County,  Rf 
which   were   opened   June  18  by   F    %   1 
County  Auditor.     The  work  includes  Iff'l 
lowing:     2,900   ft.  of  8-in.  tile,  clav  cfsi    ' 
cured  cement,   2,100  ft.   of   10-in.  tile   av™ 
steam   cured    cement,    1,600    ft.    of   12-!  \-J 
hard  burned  clay  or   steam  cured  cetibt'-i' 
400  ft.  of  14-in.  tile,  hard  burned  clay t  J, 
salt  glazed  vitrified,  33  ft.  of  open  woi]  i 
erage  depth  of  cut  5.11  ft.,  deepest  cijl5{: 

®Bids  were  opened  June  18  by  F.  E  Vi- 
County  .Auditor,  Morris,  Minn.,  for  coiri- 
ing  Ditch  No.  13  of  Stevens  County,  tl  o- 
tract  being  awarded  to  S.  J.  Gaberick  o  i\,<i 
don,  la.,  at  $4,404.  This  ditch  include 5 f., 
ft.  of  6-in.  clay  tile,  3,500  ft.  of  8-in.  01;"!^ 
3.000  ft.  of  10-in.  clay  tile,  4,200  ft.  of-), 
clay  tile,  1,000  ft.  of  lO-in.  hard  burned 
or  salt  glazed  vitrified  tile,  3,678  ft.  of  j. 
hard  burned  clay  or  cull  salt  glazed  vi  ^ 
tile.  . 

Mississippi. 

^Bids  will  be  received  until  4  p.  m.,  Ju  ' 
by  W.  E.   Still,   Secretary,  Board  of  Con  . 
sioners,    Tate    County,    Senatobia,    Miss., 
the  construction  of  ditch  near  Senatobia  i  ■ 
according   to    plat,    profile    and    specificatus 
all    of    which    may    be    found    at    the  Couv 
.-Auditor's  office.     Work  to  begin  on  or  be  -'e 
.\ugust    15th,    1912,   and   be   completed  omr 
before  December  31,  1912.     Open  ditch  U)e 
divided  into  two  sections :     1  and  2.    Seem 
1.    approximatelv   50,000   cu.    yds.     Sectioi2 
45,000  cu.   yds.     Depth,  2  to  6   ft.;  bottot  ' 
ft.  wide,  with  slope  to  bottom  with  8  ft.  c 
berm  each  side.     All  bids  must  be  by  sect 
and  must  be  accompanied  by  cash  or  cert 
check  equal  to  5  per  cent  of  bid. 

•f'Bids  will  be  received  until  luly  3,  it  is  ' 
by  Commissioners  of  Topashaw  Swamp  L . 
District,    Calhoun    County,    for    the    constr- 
tion  of  a  13-mile  canal.     D.  P.   Hodge,  SI; 
Springs,   Miss.,   is   Clerk. 

New  Mexico. 

Charles  D.  Miller,  State  Engineer,  Sai 
Fe,  N.  M.,  has  approved  the  plans  and  spei 
fications  of  the  Urton  Lake  Carey  project  ' 
cover  100,000  acres  near  Fort  Sumner,. on  tl 
Pecos  River,  in  Guadalupe  County.  Tl 
project  will  involve  expenditure  of  ^,000,00 
Four  years  are  given  for  the  entire  constru 
tion,  and  two  years  for  construction  of  on. 
fifth   of  the  project. 

Tennessee. 

^Bids  will  be  received  until  11  a.  ni.,  Jul; 
1,  by  Maj.  Clarke  S.  Smith.  U.  S.  Engineer 
Memphis,  Tenn.,  for  the  construction  of  abou 
70,000  cu.  yds.  of  levee  work  closing  break 
in    Cairo    Drainage    District    levee. 

Memphis,  Tenn.,  and  Vicinity. 

(    REGUL.\K  CORRESPONl/ENCE.) 

^Sooner  than  was  expected,  Major  Clarke 
S.  Smith  has  come  out  with  the  announcement 
that  he  has  1.000,000  more  yards  of  levee  work 
to  let,  which  he  will  offer  on  July  1,  at  Mem- 
phis. All  the  work  is  located  in  the  White 
River  district  and  for  the  benefit  of  those  con- 
tractors who  wish  to  bid  on  the  work,  below  is 
listed  information  pertaining  to  it: 


Miles.  Yards. 

22  to  23  277,000 

47  to  48  20.'). 000 

48  to  49  205.000 
4U  to  50  205,000 
61  23,000 
65  15.000 
72  to  7.3  50.000 


Kind  of  Work.        Height. 

New  Loop  22.5  ft 

New  Loop  li'S  't- 

New  Loop  L-?  K- 

New  Loop  l'-«»- 

Fillin,!;  crevasse  Is."  '_'■■ 

Filling  crevasse  22.0  U. 

New   Loop  12. '  ft- 


^.On  July  20,  Major  J.  .\.  Woodruff,  m 
charge  of  the  Vicksburg  district,  will  re-ltt 
1,000.000  cu.  vds.  of  levee  work  as  announced 
previously  in  'this  paper.    The  work  is  expected 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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to  bring  top  notch  prices,  inasmuch  as  Major 
Smith  will  have  held  two  lettings  prior  to  the 
Vicksburg  feast  and  the  larger  contractors  who 
could  afford  to  take  aboard  a  great  deal  of 
work,  will  have  had  their  appetites  somewhat 
appeased.  Indeed.  Major  Smith  may  look  for 
exceptionally  high  prices  when  he  lets  his 
.work  on  the  first,  and  as  his  is  the  best  sort, 
the  lower  district  may,  in  the  long  run.  fare 
somewhat  badly. 

The  first  piece  of  work  is  to  loop  the  Modoc, 
Ark.,  crevasse  beginning  about  -.'Vj  miles  be- 
low the  little  town  of  Old  Town,  .\rk.  This 
place  can  be  reached  by  taking  steamer  from 
Memphis  and  Helena.  The  ne.xt  three  pieces 
compose  a  long  back  line,  beginning  just  above 
the  Kergeson  break,  with  which  all  the  contrac- 
tors in  this  section  are  more  or  less  familiar, 
;-.nd  coming  out  to  the  old  levee  about  2.iiOU  ft. 
below  the  .\dams  store  near  .\danis  Ldg..  Ark. 
The  last  three  pieces  are  in  Laconia  Circle 
Levee.  The  lirst  and  second  are  below  Hen- 
rico and  the  third  is  just  back  of  Laconia.  .-MI 
of  the  above  work  is  riverside  borrow.  Work 
will  be  put  up  to  grade  with  an  8-ft.  crown  and 
3  to  1  slopes.  One  foot  topping  will  be  added 
on  the  S-ft.  crown.  Grubbing  will  1-e  oaid  for 
at  yardage  contract  price,  stump  hole  measure- 
ments holding  good.  Work  must  be  begun  on 
10  davs'  notice  of  acceptance  of  bid  and  is 
required  to  be  finished  by  Dec.  31.  1912.  It 
will  be  well  for  all  bidders  to  e.xamine  map 
!  profile  which  can  be  seen  at  the  Engineer  s 
,e  in  the  Federal  building,  Memphis.  The 
eight-hour  law  will  be  strictly  adhered  to  by 
the  government  officials. 

Sam  Bush,  for  the  first  time  in  many  months. 
dropped  in  last  week  to  bid  his  old  Memphis 
friends  good  cheer.  Sam  is  rather  disgusted 
with  his  railroad  work  on  the  Rock  Island 
near  Kent  and  longs  to  once  again  plod  old 
\ed  on  the  levees.  The  high  prices  are  a 
great  inducement  so  Sam  thinks,  to  bring 
many  of  the  old  boys  back  to  the  river,  and 
while  the  longing  in  his  heart  is  strong.  Sam 
has  not  fully  made  up  his  mind  what  he 
will  do. 

Jesse  Nichols  is  just  about  to  finish  up  his 
work  on  the  Memphis  Comoress  contract  and 
is  now  ready  to  consider  some  proposition 
from  a  good  firm.  Jesse  prefers  levee  work, 
now  that  prices  are  so  good,  and  is  casting 
.about  for  a  connection  with  one  of  the  big 
bugs  who  mop  up  on  this  sort  of  contracts. 

Big  Bill  Stephenson  is  chafing  at  the  bit  try- 
ing to  wind  up  his  cheap  contract  at  .\therton 
and  get  in  one  on  the  good  work  ofTered  up 
and  down  the  river.  Bill  has  had  a  pretty 
hard  time  of  it.  first  with  high  water  and  now 
with  fever  breaking  out  among  his  mules ;  but 
he  is  a  game  old  bird  and  states  that  he  will 
yet  pull  out  to  the  good  on  his  work. 

"Old  Poke"  Roper  says  he  is  good  and  dis- 
gusted with  the  wav  his  street  contracts  have 
been  getting  on  lately,  and  is  going  to  quit  that 
work  and  go  into  the  levee  game.  Poke  says 
he  has  a  great  curiosity  to  see  how  his  city 
mules  will  take  to  real  hard  work.  He  is  con- 
fident that  if  their  working  ability  is  iir accord- 
ance with  their  appetite,  he  will  make  more 
money  than  any  one  on  the  river.  Poke  is  in 
the  market  for  a  nice  little  sub-contract,  and 
would  like  to  get  next  to  a  chance. 

.\  committee  has  been  appointed  to  journey 
up  the  river  from  Baton  Rouge,  and  make  an 
inspection  ni  each  and  every  crevasse  in  the 
line  of  levee,  with  a  view  of  finding  wdiat  de- 
fects were  ex.istant  in  the  weak  soots,  in  order 
to  avoid  these  defects  in  future  work.  This 
committee  was  appointed  by  the  General  As- 
sembly of  the  State  of  Louisiana. 

The  City  Engineer  expects  the  next  few 
months  to  see  the  completion  of  the  subways 
at  Carolina  Ave..  Main  St.  and  Third  St.  The 
Union  Railway  Co.  is  also  ready  to  award  con- 
tract for  the  construction  of  a  subwav  under 
their' tracks  at  Lamar  .-Vve.  The  city  officials 
have  their  eyes  on  several  other  dangerous 
crossings,  and  it  is  expected  that  they  will 
soon  introduce  motions  for  several  new  sub- 
ways. One  point  in  particular  that  should  be 
cared  for  is  the  Illinois  Central  crossing  over 


the  Parkwav,  where  there  have  been  several 
dangerous  accidents.  Recently  a  party  of  auto- 
mobilists  were  struck  at  this  intersection,  and 
as  a  result  one  young  woman  lost  her  life. 
The  Frisco  crossing  should  also  be  provided 
for. 

.■\t  their  annual  meeting,  held  at  Memphis, 
on  the  •20th  inst.,  the  St.  Francis  Levee  Board 
raised  the  levee  tax  4  cts.  per  acre.  The  new- 
rate  will  be  'JO  cents,  against  10,  the  former 
rate,  and  will  apply  on  about  l,75O,OU0  acres. 
All  the  members  agreed  that  this  increase  was 
necessary,  in  view  of  the  inmiense  amount  of 
money  th.it  will  be  necessarv  to  repair  damages 
and  strengthen  the  standing  levee.  The  Levee 
Board  will  move  their  office  back  to  Marion, 
.Ark.  at  once,  and  take  up  active  operations. 
This  Board  is  also  working  on  a  contemplated 
bond  issue  of  about  one  million  dollars,  but 
nothing  .kllnite  has  been  done  as  yet. 

Contr.T  ! ors  on  government  work  will  have 
to  hustle  now  to  make  money,  for  President 
Taft  has  signed  the  eight-hour  bill,  and  now 
it  is  up  to  them  to  crowd  ten  hours  work  into 
eight  hours.  In  view  of  the  short  time  of  com- 
pletion I'll  the  majority  of  contracts  let  recent- 
ly, it  will  take  some  tall  hustling  to  pull 
through    ui  time. 

Dr.  H.  D.  Cogdell,  .Assistant  Live  Stock  In- 
spector, announces  that  the  anthrax  situation 
in  this  immediate  vicinity  is  well  under  con- 
trol, and  T!o  new  cases  have  appeared  for  some 
days.  This  speaks  well  for  the  work  of  those 
in  charge.  Xo  reports  have  come  in  from  the 
low  lands  of  .Arkansas  as  vet,  but  rumors  have 
it  that  several  cases  of  charbon  have  appeared. 

The  County  Commission  is  taking  steps  to 
raise  about  $200,000  at  once,  to  do  much  needed 
work  on  roads  and  bridges.  Chairman  McKay 
says  that  there  is  not  enough  money  on  hand 
to  do  all  the  work  necessary,  and  he  will  have 
to  have  more  very  soon. 

Much  interest  was  taken  in  the  decision  of 
the  National  Court  of  Claims,  regarding  the 
riparian  land  suits,  which  have  been  pending 
for  seventeen  or  eighteen  years.  This  deci- 
sion was  mainly  in  favor  of  property  owners, 
and  several  millions  of  dollars  will  be  col- 
lected by  them  for  damages  to  lands  by  reason 
of  levees  constructed  by  the  Government 
placing  them  between  the  river  and  the  levee; 
There  were  over  one  hundred  separate  suits 
entered  by  owners,  and  each  one  was  battled 
out  to  the  end. 

Engineers  of  the  Frisco  have  been  surveying 
a  line  from  Lexington,  Tenn.,  to  Jackson  for 
the  New  Orleans.  Mobile  &  Chicago,  and  it  is 
said  that  work  will  start  in  the  immediate  fu- 
ture. This  road  is  planned  to  give  entrance 
into  Chicago  from  this  section,  according  to 
current  rumor. 

Over  a  quarter  of  a  million  dollars  in  front 
foot  assessment  bonds  will  be  issued  by  the 
City  of  Memphis  in  the  near  future,  which 
looks  like  there  will  be  lots  of  new  street  work 
coming  up.  .As  soon  as  this  issue  is  disposed 
of,  contractors  here  are  looking  for  new  work 
to  be  advertised  by  the  bushel,  and  all  are 
eager  to  get  a  look  in. 

Shortly  after  July  1,  it  is  said  that  the  Illi- 
nois Central  road  will  call  for  bids  on  the 
construction  of  their  $3,000,000  terminal  at 
Memphis.  This  terminal  has  been  planned  for 
some  time,  but  has  only  recently  been  settled 
by  the  officials,  and  they  now  say  that  work 
will  begin  shortly  after  the  1st  of  July,  and 
that  some  rew  records  will  be  made  in  the 
construction  of  this  depot,  which  will  be  one 
of  the  finest  in  the  South.  In  connection  with 
this  work,  it  is  rumored  that  the  I.  C.  will  also 
raise  all  their  tracks  along  the  river  front.  The 
terminal  plans  call  for  the  entering  of  all 
tracks  into  the  second  story  of  the  building, 
^  and  in  order  to  do  away  with  too  sharp  a 
crade,  it  will  be  necessary  to  raise  the  tracks 
for  some  distance.  Plans  were  drawn  b"  the 
late  D.  H.  Burnham,  of  Chicago,  and  contract 
will  be  let  by  Chief  Engineer  .A.  S.  Baldwin. 
There  will  be  approximately  half  a  million 
cubic  yards  of  excavation.  Official  announce- 
ment of  this  work  is  expected  any  day  from 
the  Vice-President's  office. 


Texas. 


^Bids  will  be  received  until  noon,  June  i 
by  Commissioners  of  Drainage  District  No. 
Chambers  County,  John  Stewardson,  Chai 
man,  Winnie,  Tex.,  for  the  construction  ■ 
the  following  canals:  Spindle  Top  Che 
ditch  Xo.  1,  12,.5(l0  cu.  yds.  excavation ;  Spinel 
Top  Creek  ditch  No.  2,  17,400  cu.  yds.  excav 
tion ;  Ovster  Bayou  ditch,  3,500  cu.  yds.  exc 
vation;  machine  ditch  Xo.  1,  T  miles  loii] 
machine  ditch  No.  4,  13  miles  long;  machii 
ditch  No.  5,  3  miles  long;  machine  ditch  No. 
1  nii.e  long;  machine  ditch  No.  3,  2  miles  Ion 
Plans  and  specifications  may  be  seen  at  offi 
of  Drainage  Commissioners  at  Winnie,  or 
County  Judge  at  .Anahuac,  Tex.  Bids  r 
ceived  lor  work  complete  or  for  any  part 
saint.  Each  bidl  to  be  accompanied  by  cer 
fied  check   for  o  per  cent  of  the  amount  bi 

.An  election  will  be  held  on  July  1  in  t 
Katy-Clodine  drainage  district  of  Fort  Bei 
County,  Richmond,  county  scat,  to  vote  on  t 
issuance  of  $100,00  drainage  bonds. 

The  Commissioners'  Court  of  Harris  Cou 
tv,  Houston,  has  created  Drainage  Distr 
Nos.  0  and  7,  and  at  an  early  date  electio 
will  be  held  in  the  two  districts  to  decide 
the  issuance  of  bonds  with  which  to  seen 
funds  to  put  into  effect  the  work  as  has  be 
planned.  The  two  issues,  while  voted  on  se 
aratelv.  will  involve  $.300,000  in  bonds,  the  i 
ceipts'from  the  sale  of  which  will  be  expen 
ed  in  the  drainage  work.  District  No.  6  \v 
embrace  about  20,000  acres  of  land,  beginni 
at  Green's  Bayou,  thence  along  the  righl- 
wav  of  the  Texas  &  New  Orleans  R.  R. 
the'  west  line  of  the  Reel  survey,  and  taki 
in  East  Houston  and  Drysdale  and  the  si 
rounding  country.  District  No.  7  includ 
about  3.5,000  acres  of  land  situated  betwe 
the  tracks  of  the  Houstoii  Belt  and  Termii 
Ry.  and  the  International  &  Great  Northe 
R.  R.,  and  including  the  Henson  survey  a 
other   acreage. 

The  Rockwell-Slinin.e  Engineering  C 
San  .Antonio.  Tex.,  is  making  surveys  and  i 
vestigations  for  the  irrigation  of  the  B! 
Reyes  Grant  in  Dimmitt  County,  for  G.  De 
ton  of  the  Denton  Colony  Co. 

Washington. 

The  Commissioners  of  Drainage  Distr 
No.  3,  Herbert  S.  LTpper,  Secretary,  c 
Leary  P.ldg.,  Seattle,  Wash.,  have  receiv 
bids  for  the  purchase  of  $60,000  of  bonds.  T 
money  will  be  used  in  dredging  and  othi 
wise  improving  a  section  of  the  Duwam: 
waterway. 

Necessary  capital  is  leported  to  have  b« 
assured  for  the  construction  of  the  Monii 
branch  of  the  Siecle  Canal  near  Wenatch 
Wash.  The  canal'will  be  about  16  miles  lo 
and  will  cost  about  $60,000.  G.  G.  Black,  ; 
First  Ave.  S.,  Seattle,  Wash.,  is  interested 

Wisconsin. 

4»Bids  will  be  received  until   10  a.  m..  J 
30,  by  Commissioners  of  Center  Drainage  E 
trict,   G.    T.   Thorn,   Attorney,   143   Main   : 
Oshkosh.     Wis.,      for     the     construction 
ditches    in    the    Center    Drainage    District 
the    towns    of    Grand    Chute    and    Center, 
Outagamie    County,    Wisconsin,    according 
the   plans   and   specifications   of   the   engine 
now  on  file  in  the  office  of  the  Clerk  of 
Circuit    Court    of    Outagamie    County,    Vi 
consin.     Said  ditches  as  surveyed  by  the 
gineer,   are  about  6  miles  long,  and  the  e: 
mated   number   of  yards   of   dirt  to   be   ex 
vated   is   about   72,000  yds.,   and   from   500 
1.000   yds.   of   limestone ;   also   about  23   ac 
of  land  to  be  cleared  of  underbrush  and  tr( 
the    same    being    tlie    right    of    way    throi 
which  said  ditch  passes.     Total  estimated  c 
of  construction  of  said  ditch  being  $8,000, 
eluding  clearing  and  excavation  of  stone.   B 
will    be    received    for   the    work    as    one    j 
Each  bid  must  be  accompanied  by  a  certif 
check  on  a  National  Bank  or  Trust  Comp; 
for  not  less  than  10%  of  the  bid. 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recentl/. 
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WATER-WORKS 

■  1 

Arkansas. 

"he  Water  and  Light  Commission  of 
ivetle.  .-Vrk.,  has  sold  bonds  to  W.  A.  Burks 
Bentonville.  .'Krk.  The  proceeds  will  be 
d  in  the  construnction  of  a  waterworks 
I  light  plant- 
California. 

"he  ma\-or  and  city  engineer  of  Riverside. 
.,  recently  visited  the  city  of  Pasadena  for 

purpose  of  investigating  the  water  plant 
that  city,  with  a  view  to  installing  a  simi- 

one  in  Riverside. 

Colorado. 

)Grant  Lee.  1-JH8  Quitman  St.,  Denver, 
o.,  has  been  awarded  the  contract  by  Capt. 

T.  Frissell,  Constructing  Quartermaster, 
■t  Logan.  Colo.,   for  the  sinking  of  one  8- 

deep  tubular  well  at  the  fort.  The  ap- 
ximate  cost  is  $o,<Mlil.  Bids  were  opened 
e   15. 

"he  taxpayers  of  Oak  Creek,  Colo ,  on  June 
authorized  a  bond  issue  of  $30,00(1  for  the 
stniction  of  a  municipal  gravity  system 
waterworks,  the  work  to  be  commenced 
nediately  and  completed  before  fall.  The 
ns  provide  for  a  supply  of  pure  mountain 
;er  ample  for  a  town  of  .j.OOO  people,  with 
icient  hydrants  for  fire  protection, 
"he  citizens  of  Johnstown,  Colo.,  at  a  re- 
t   election   voted   the  issuance  of  bonds   in 

sum  of  $20,000  for  the  construction  of  a 
.■  waterworks  system, 
"he   city   of    Boulder,    Colo.,    is   advertising 

bids  at  present  for  the  completion  of  the 
lion  dam  in  connection  with  the  construc- 
1  of  the  waterworks  system.  The  state  en- 
eer  will  supervise  the  work. 

Connecticut. 

'ollovving  bids  were  received  June  1")  by 
Constructing  Quartermaster,  New  Lon- 
I.  Conn.,  for  the  making  of  improvements 
:he  water  supply  at  Fort  Terry :  New  Eng- 
d  Eng.  Co.,  New  London,  Conn..  Item  3. 
lOO;  "Whitall  Electric  Co.,  Westerley,  R.  I.. 
Ti  3,  $2,880 :  Sweeney  &  Gray  Co.,  Long 
ind  City,  N.  Y.,  Iteni  2,  $2,02o ;  Augustus 
ivenuti,  New  London,  Item  1,  $2.7.30.  Item 
$2.097 ;  J.  E.  Edgecomb.  Groton,  Conn., 
Ti  1,  $2,000. 

Georgia. 

m  election  will  be  held  in  Cordele.  Ga., 
rtly  for  the  purpose  of  voting  on  the  issu- 
e  of  bonds  to  the  amount  of  $9.5,000  for 
lie  improvements  to  the  waterworks  sys- 
I,  and  for  paving  the  principal  business 
■ets. 

in  election  will  be  held  in  Valdosta,  Ga., 
July  16  for  the  purpose  of  voting  on  the 
lance  of  bonds  in  the  sum  of  $5.5,000  for 
trging  the  water  plant. 

Idaho. 

he  citizens  of  Weiser.  Ida,,  at  a  recent 
;tion  voted  the  issuance  of  bonds  for  a 
siderable  amount  of  improvements,  in- 
led  in  which  will  be  the  laying  of  10  miles 
water  mains  at  an  estimated  cost  of  $90,- 
.  R.  J.  Wood  of  the  Weiser  Engineering 
is  City  Engineer.  J.  B.  Congdon  of 
se,  Ida.,  and  J.  W.  Bailey  of  Baker,  Ida., 
Consulting  Engineers. 

Illinois. 

•Bids  will  be  received  by  L.  E.  McGann, 
nmissioner  of  Public  Works.  Chicago.  111., 
il  11  a.  m.,  July  3,  for  making  the  neces- 
V  repairs  on  engines  Nos.  1,  2,  3  at  the  Chi- 
o  Ave.  pumping  station,  Chicago  Ave.  and 
coin  Park  Blvd.  The  repairs  consist  of 
nishing  3  suction  and  3  discharge  valves 
iplete :  all  valve  seat  bodies  are  to  be  inade 
closed  grained  iron,  the  valve  seats  to  be 
bronze,  accurately  fitted,  the  casings  to  be 
e  from  various  imperfections  as  noted  in 
cifications. 


The  Seager  Engine  Works,  Lansing,  Mich., 
submitted  a  bid  of  $9,39.5  to  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III, 
for  furnishing,  delivering  and  erecting  at  the 
Jefferson  Park  pumping  station,  4440  N.  47th 
.^ve..  three  triplex  doub!e-actin,g  or  single-act- 
ing pumps,  each  of  a  capacity  of  1UO,000  gals, 
per  24  hrs.  against  a  working  head  of  40  ft. 
Bids  opened  June   12. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Railway  Co.  is  having  surveys  made 
at  Bloomington,  111.,  for  several  improvements 
which  are  to  be  made  along  the  right  of  way. 
Among  these  is  a  new  pump  station  which  is 
to  be  erected  on  the  south  side  of  the  tracks, 
just  east  of  Center  St..  to  replace  the  old 
frame  structure.  Robert  Ferriday,  Superin- 
tendent of  Maintenance  of  Way,  Indianapolis, 
Ind.,  is  in  charge  of  the  survey. 

Indiana. 

•J«Bids  will  be  received  until  .5  p.  m..  July 
Hi.  by  Common  Council  ( readvertisement), 
Shelvybille,  Ind.,  of  the  construction  of  a 
pumping  station  and  the  installation  of  ma- 
chinery therein.     L.  E.  Webl.i  is  Clerk. 

Iowa. 

The  City  Council  of  Sioux  City,  la.,  will 
take  steps  to  carry  out  the  plans  for  the  im- 
provement of  the  waterworks  system  as  ,^oon 
as  the  specifications  have  been  prepared  by 
Consulting  Engineer  Dabney  Maury  of  Peo- 
ria, 111.  The  proposed  improvements  will  cost 
approximately  $.53,000. 

The  citizens  of  Nashua,  la.,  at  a  recent 
special  election  voted  to  sink  a  deep  well  and 
erect  a  water  tower  to  furnish  a  supply  of 
pure  water  for  the  town. 

Kansas. 

^•Bids  will  be  received  until  2  p.  m.,  June 
27,  by  G.  H.  Krienhagen,  City  Clerk,  Inde- 
pendence, Kan.,  for  furnishing  Ludlow,  Corey, 
la.,  or  Darling  hydrants,  f.  o.  b.  Independence, 
Kan. 

•J«Bids  will  be  received  until  2  p.  m.,  July 
•5.  by  G.  H.  Krienhage,  City  Clerk,  Inde- 
pendence, Kan.,  for  constructing  and  guaran- 
teeing settling  basin  No.  1,  Water  Works  ex- 
tension, Independence,  Kan.,  A.  D.  Stivers  is 
City  Engineer. 

4*Bids  will  be  received  until  2  p.  m..  June 
27.  by  G.  H.  Krienhagen,  City  Clerk,  Inde- 
pendence, Kan.,  for  furnishing  valves,  f.  o.  b. 
Independence,   Kan. 

^•Bids  will  be  received  until  2  p.  m.,  June 
27,  by  G.  H.  Krienhagen,  City  Clerk,  Inde- 
pendence, Kan.,  for  furnishing  galvanized 
iron  pipe  and  gate  valves,  f.  o.  b.  Independ- 
ence. 

^Bids  will  be  received  luitil  2  p.  m.,  June 
27,  by  G.  H.  Krienhagen,  City  Clerk,  Inde- 
pendence. Kan.,  for  furnishing  cast  iron  pipe 
and   special   fittings,   f.   o.  b.   Independence. 

•|«Bids  will  be  received  until  2  p.  m..  July 
18,  by  Board  of  Commissioners,  Independ- 
ence, Kan.,  for  construction,  delivery  and 
erection  of  a  horizontal,  cross  compound, 
crank  and  fly  wheel,  condensing  pumping  en- 
gine upon  foundations  for  the  city  water 
works  department.  G.  H.  Krienhagen  is  Citv 
Clerk. 

Kentucky. 

No  steps  as  yet  have  been  taken  in  regard 
to  the  installation  of  a  waterworks  system  in 
Harlan,  Ky.,  and  probably  will  not  be  this 
year.     George  B.  Turner  is  Mayor. 

Maryland. 

•J»Bids  will  be  received,  it  is  reported,  un- 
til noon,  July  2,  by  Water  Committee  at  the 
office  of  the  City  Clerk,  Westernport,  Md., 
for  the  construction  of  a  water  works  system. 
Plans  and  specifications  are  on  file  with  the 
citv   engineer. 

The  Water  Board  of  Baltimore,  Md..  re- 
cently made  a  trip  to  Harrisburg.  Pa.,  for  the 


purpose  of  inspecting  the  filtration  pla,,, 
that  city.  It  is  probable  that  the  BoarcW; 
recommend  a  loan  of  $2,000,000,  for  theL 
struction  of  a  similar  plant  in  Baltimore.  U 
B.  Whitman  is  Chief  Engineer, 

Massachusetts. 

®J.  .M.  Dineen  it  Son  of  Eastham'on, 
Mass.,  have  been  awarded  the  contract  b;tlie 
Board  of  Water  Coinmissioners,  Athol,  ^.55 
for  the  construction  of  a  slow  sand  filtrrorl 
plant  at  $12,220.  The  work  includes  two  \t! 
beds  87x132  ft.  each  in  size  with  earth  n- 
bankinents,  and  paved  slopes,  including  ciin 
pipes,  gravel  and  filter  sand  in  beds  4  in  ii 
thickness.  James  L.  Tighe.  Holyoke,  M, 
is  Engineer.     Bids  were  opened  June  15. 

Michigan. 

The  citizens  of  Highland  Park,  Mich.ji 
a  recent  election  voted  the  issuance  of  bcls 
in  the  sum  of  $49,.500  for  waterworks  ex;. 
sions.  The  most  important  improvement  1- 
cluded  in  the  new  specifications  will  be  e 
laying  of  a  10-in.  water  main  on  Hamiln 
Blvd.,  from  Detroit  city  limits  to  La  Be 
Ave.,  a  distance  of  one  mile. 

Minnesota. 

_«J«Bids  will  be  received  until  10  a.  m.,  Ji» 
27,  by  City  of  Dawson,  Minn.,  for  the  a 
struction  of  a  concrete  gravity  dam  compl. 
containing  about  330  cu.  yds.  of  concre 
waste  gate  timber  apron,  sheet  piling,  reta 
ing  walls,  bulkheads,  etc.  H.  O.  Halvors 
is  City  Clerk. 

Mississippi. 

•f'Eids  will  be  received,  according  to  1 
ports,  until  8  p.  m.,  July  2.  by  Board  of  .' 
dermen,  Biloxi,  iVfiss.,  for  extending  the  wat 
system. 

The  citizens  of  Poplarville,  Miss.,  ha- 
voted  to  lease  the  light  and  water  plant  . 
the  town  to  J.  G.  Rouse  for  a  term  of  fi' 
years. 

Montana. 

It  is  expected  that  the  City  Council  of  Bil 
ings,  Mont.,  will  endeavor  to  make  arrange 
ments  to  purchase  the  privately  owned  wate 
plant,  following  the  report  on  the  plant  01 
June  25.  of  engineers  employed  to  investigati 
and  determine  the  physical  valuation  of  th< 
system. 

Nebraska. 

.An  election  was  held  in  Osmond,  Nebr.,  on 
June  20  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  in  the  sum  of  $5,000  for  the 
making  of  extensions  to  the  waterworks. 

The  citizens  of  Homer,  Nebr.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $10,000  for  the  installation  of  a  water- 
works system. 

New  Hampshire. 

^Bids  will  be  received  until  2  p.  m.,  July  1, 
by  Selectmen,  Wolfeboro,  N.  H.,  for  furnish- 
ing materials  and  labor  for  the  construction 
of  about  11,000  ft.  of  6-in.  cast  iron  water 
main  according  to  specifications  or  for  the 
construction  only. 

New  Jersey. 

•{•Bids  will  lie  received  until  8  p.  in.,  July 
8.  by  Village  Board  of  Trustees.  South  Or- 
ange, N.  J,,  for  furnishing  the  following  ma- 
terials for  water  works  improvement :  4,65" 
ft.  12-in.  cast  iron  coated  bell  and  spigot  water 
pioe :  48  ft.  10-in.  cast  iron  coated  bell  and 
spigot  water  pipe ;  90  ft.  8-in.  cast  iron  coated 
bell  and  spigot  water  pipe ;  7,000  lbs.  of  pipe 
specials :  4  12-in.  gate  valves ;  2  10-in.  gate 
valves;  2  8-in.  gate  valves;  3  valve  boxes;  4 
valve  standards.  .-All  the  above  to  be  deliv- 
ered, freight  prepaid,  to  South  Orange,  New 
Jersey.  Specifications  covering  the  above  can 
be  obtained  upon  application  to  John  J.  Boyd. 
Consulting  Engineer,  No.  11  Broadway.  New 
"i'ork  City.    Each  bid  must  be  accompanied  by 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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a  certified  check  for  $-500.    M.  A.  Fitzsimmons 
IS  Vill.ige  Clerk. 

4«Bids  will  be  received  until  S  p.  m..  July 
8,  by  Village  Board  of  Trustees,  South  Or- 
ange, X.  J.,  for  the  construction  of  a  con- 
■crete  reser\'oir  and  gate  house.  Plans  and 
specifications  can  he  obtained  at  the  Village 
Hall,  or  at  the  office  of  John  J.  f^oyd.  Con- 
sulting Engineer.  No.  11  Broadway,  New 
York  Citv.  bv  the  payment  of  $1<'.  the  same 
to  be  refunded  if  the  plans  and  specifications 
are  returned  within  '.'n  days,  in  gonil  condi- 
tion. Kach  bid  must  be  accompanied  by  a 
•certified  check  to  an  amount  of  $l,i""i.  .M.  .A. 
Fitzsimmons   is   Village  Clerk. 

®The  Board  of  Street  and  Water  Commis- 
sioners. Jersey  Citv.  N.  J.,  has  awarded  the 
contract  for  excavating  trenches  and  retilling 
the  same  and  laving  cast  iron  water  pipe  m 
paved  or  unpaved  streets  of  the  city  to  Jno. 
Nolan  of  that  citv  at  the  following  figures: 
Laving  8-in.  pipe,$0.:VI'^  per  lin.  tt.:  laying 
lO-'in.  pipe.  $<'.:?•".  "i/lit;  laving  li-m.  pipe,  $03i 
44/00  and  rock  excavation,  $3.90  per  cu.  yd. 
The  work  includes  about  40,000  lin.  ft.  of  pipe. 
Bids  were  opened  June  17.  E.  B.  See  is  City 
Clerk. 

The  citizens  of  Cape  Ma.v,   N.  J.,  at   a  re- 
nt   election    voted    against    the    issuaiiec    of 
nonds  in  the  sum  of  $.n0.000  for  the  installa- 
tion of  municipal  water,  light  and  sewer  plant. 

New  York. 

©Following  bids  were  received  by  the  city 
■of  Wolcott.  N.  v..  on  June  19  for  the  in- 
stallation of  a  waterworks  system :  Fachelte 
Bros.,  Clyde,  without  standpipe.  S:^4.nOO.. 
awarded  contract:  Conway  &  Co..  standpipe 
•only.  $2.0.iO:  Georee  P.  Shepherd  Co,  Phila- 
-delphia.  Pa..  $42,.")T3  for  complete  system :  P. 
"R.  .Anthonv  Co..  .Mtoona.  Pa.,  without  stand- 
pipe,  $.'i-i.4<'H'i ;  .Arthur  L.  Dancy.  Fairport.  $-^4.- 
711.  without  standpipe:  Paddock.  George  & 
Co..  Rome,  $-'^8.2-"i".  without  standpipe :  James 
Tai.ge  Co..  New  York.  $.36,087.  without  stand- 
pipe:  E.  .\.  Evans,  Xew^  York.  $40,7.")8.  with- 
•out  standpipe.  The  following  were  received 
for  standpipe  onlv :  Chicago  Bridge  &•  Iron 
Co..  Chicago.  111..  $2.330 :  Dooer  Boiler  Works, 
New  York.  $2,o8-5;  Kennett  &  Co.,  New  York, 
$2,800;  Demoins  Bridge  &  Iron  Co.,  Pitts- 
burgh. Pa..  $2,420:  Tippett  &  Wood.  Pitts- 
fburgh,  N.  I..  $2,608:  Sharon  Boiler  Works. 
"Sharon,  Pa..  $2,820,  and  Teeds  Brothers  & 
Co.,  Alliance.  O..  $2,900.  The  estimated  com- 
■plete  cost  for  the  system  was  about  $42,000. 

Consulting  Engineers  George  C.  Whipple 
and  C.  W.  Dodge  for  the  city  of  Rochester, 
1^.  Y..  have  made  sanitary  surveys  of  the  lake 
and  river  to  determine  the  extent  of  pollution 
<:aused  by  the  sewer  effluent.  It  is  expected 
that  the  experiments  made  will  result  in  in- 
formation bearing  on  the  arrangements  tn  be 
provided  for  the  new  sewage  disposal  plant. 

North  Carolina. 

•J»Bids  will  be  received  until  2  p.  m.,  July 
16,  by  Board  of  Commissioners,  Carthage.  N. 
C.,  for  the  construction  of  a  system  of  water- 
works and  sewerage.  .A  certified  check  for 
10  per  cent  the  amount  bid  must  be  filed  with 
each  bid.     W.  G.  Jennings  is  Secretary. 

.\n  election  will  probably  be  held  in  Weav- 
erville.  N.  C.  shortly  for  the  purpose  of  vot- 
ing on  the  issuance  of  bonds  for  the  installa- 
tion of  a  waterworks. 

North  Dakota. 

4«Bids  will  be  received  until  8  p.  m.,  July 
1,  by  C.  M.  Olson,  City  Auditor,  Wahpeton, 
N.  Dak.,  for  the  construction  of  a  reinforced 
■concrete  reservoir  at   the  water  works  plant. 

Ohio. 

•f»Rids  will  be  received  until  noon.  July  10. 
by  City  of  Sandusky.  O.,  for  furnishing  an(i 
installing  four  new  filters  and  two  sedimenta- 
tion basins;  also  for  extending  the  filter 
"house  and  drilling  a  1,-500,000  well.  The  cost 
•of  the  work  is  estimated  at  nearly  §100.000. 

•{•Bids  will  be  received  until  noon,  July  18, 
Jjy  J.  M.  Williams.  Director  of  Service.  Ports- 


mouth. O..  for  furnishing  the  necessary  la- 
bor and  material  for  the  improvement  of  the 
waterworks  system.  Plans  and  specifications 
are  on  file  with  the  Director  of  Service  or 
with  Witiner  &  Brown.  Chapin  Block.  Buffa- 
lo. N.  Y.,  Engineers.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

®Link  &  Henry  have  been  awarded  the  con- 
tract by  the  County  Commissioners.  Youngs- 
town,  O.,  for  building  the  concrete  dam  at  the 
county  infirmary  lake,  Canheld,  at  the  follow- 
ing bid :  Excavation,  $1  per  cu.  yd. :  concrete 
mixture  1-3-."),  $(>.tl9  per  cu.  yd. ;  concrete  mix- 
ture 1-2-1.  $C.98  per  cu.  yd.:  removing  old 
masonry,  $7  per  cu.  yd.,  and  dam  spillway,  $75. 

Pennsylvania. 

®.Ac(  riling  to  advices  from  Canonshurg. 
Pa.,  till  N'orth  Strabane  Water  Co.  has  let  a 
contrail  i.>  the  llallam  Construction  Co.,  of 
WashinL;t..n,  for  the  building  of  the  water 
compaiu's  new  impounding  dam  on  the  South 
or  Liii'lcM  branch  of  Chartiers  Creek. 

South  Carolina. 

On  .Inly  2.")  the  citizens  of  Rock  Hill.  S.  C. 
will  viKr  on  the  issuance  of  bonds  in  the  sum 
of  $oi*.iiiiii  for  the  purpose  of  constructing  a 
pipe  line  to  secure  additional  water  from  the 
Catawli.i  River.  This  pipe  line  will  cost  about 
$70,00o 

Texas. 

The  ci[y  of  Waco,  Tex.,  will  shortly  com- 
mence w<irk  on  additions  and  extensions  to 
the  local  water  plant  for  which  bonds  were 
recently  sold.  Land  is  to  be  condemned  for  a 
filtration  plant  in  North  Waco,  and  a  reser- 
voir is  also  to  be  constructed.  Extensive  ad- 
ditions to  the  mains  are  planned.  The  im- 
provements   will   cost   approximately  $400,000. 

The  Wooten  Wells  Water  Co.,  Wooten 
Wells,  Robertson  County,  Tex.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000. 
The  incorporators  are:  M.  D,  Watson.  M. 
W.  Shuler  and  C.   P.  Link. 

The  City  Council  of  Madisonvillc,  Tex.,  has 
called  an  election  for  July  15  for  the  purpose 
of  voting  bonds  to  the  amount  of  $l(),000  for 
the  installation  of  a  system  of  waterworks. 
Water  would  be  secured  from  deep  wells. 

The  City  Council  of  Kosse,  Tex.,  it  is  re- 
ported, has  retained  the  Fountain-Shaw  Engi- 
neering Co.,  of  Dallas,  Tex.,  to  prepare  plans 
and  estimates  for  the  installation  of  a  sys- 
tem of  waterworks.  It  is  proposed  to  issue 
bonds  for  the  improvement. 

The  City  Council  of  Lockhart,  Te.K.,  has 
granted  a  franchise  to  Joe  E.  McDowell  to 
lay  water  pipes,  mains  and  other  appliances 
on  the  streets  and  alleys  of  the  city. 

Virginia. 

The  council  committee  on  water  of  the  City 
Council.  Richmond,  Va.,  has  recommended  a 
special  appropriation  of  $(i5,000  to  lay  a  30-in. 
water  main  from  the  new  reservoir  along 
Mulberry  St.  to  Broad  and  down  Broad  St. 
to  Bowe,  the  work  to  be  done  before  the  street 
west  of  Harrison  is  paved. 

Bonds  to  the  amount  of  $25,000  were  re- 
cently voted  by  the  citizens  of  Bridgewater, 
Va..  for  the  installation  of  a  waterw-orks  sys- 
tem. 

Washington. 

The  city  of  Bellingham,  Wash.,  is  planning 
a  new  intake  at  Lake  Whatcom  to  cost  $150,- 
000. 

The  City  Council  of  Grandview,  Wash.,  has, 
ordered  the  issuance  of  a  call  for  bids  for 
the  sinking  of  the  new  city  well,  included  in 
part  of  the  $18,000  water  system  voted  by  the 
city  last  spring. 

Wisconsin. 

^Bids  will  be  received  until  7  p.  in.,  July  1, 
by  Robert  Luchsinger,  Village  Clerk,  Belle- 
ville, W'is.,  for  the  construction  of  a  brick 
power  house  16  ft.  by  24  ft.  by  12  ft.  high  for 
one  240  gal.  triplex  pump  and  one  18  to  20 
h.   p.   .gasoline   engine.     .-X   certified   check   for 


$.")0  must  be  filed  with  each  bid      W.  G.  Kii 
offer,  Madison,  Wis.,  is  Engineer. 

®Morrissey  Bros.,  of  Elkhorn,  Wis.,  1 
been  awarded  the  contract  by  D.  W.  Stanf 
Supt.  Walworth  County  Asylum,  I-'lkh 
Wis.,  for  the  construction  of  a  reinfoi 
concrete  reservoir  20  ft.  in  diameter  bv  11 
deep,  at  $1,470.  W.  G.  KirchofTer,  ^iadi 
Wis.,  is  Engineer.    Bids  were  opened  June 

.■\  petition  has  been  circulated  in  Madi 
Wis.,  for  the  extension  of  water  mains 
Erin  and  Emerald  Sts. 

.An    ordinance   has   been   introduced   in 
City   Council   of    Milwaukee,    Wis.,   provi< 
for  the  construction  of  a  permanent  chlor 
tion  plant  at  the  North  Point  pumping  st.at 
The  ordinance  provides  for  an  $8,000  plar 

Wyoming. 

The  Town  Council  of  Cody,  Wyo., 
voted  to  submit  to  the  voters  of  the  town 
proposition  to  bond  the  tow^n  in  the  suir 
$.'10,000  for  the  purpose  of  rebuilding  the 
terworks  system.  Plans  and  specihcat 
were  prepared  some  time  ago  by  Consul 
Engineers  Burns  &  .McDonnell,  Scarritt  B 
Kansas  City,  Mo. 

Canada. 

^Bids  will  be  received  until  11  a.  m.,  . 
15,  by  Chairman,  Board  of  Control,  Winni 
Man.,  for  supply  of  quality  of  12  in.  cast 
water  pipe  and  specials,  hydrants  and  : 
valves  for  extension  of  the  fire  service  wa 
works.  Specifications  and  forms  of  ten 
together  with  conditions  governing  tern 
as  prescribed  by  by-law.  may  be  obtainec 
the  office  of  the  City  Engineer.  223  James  i 
M.  Peterson  is  Secretary. 

^P>ids  will  be  received  until  8  p.  m.,  , 
9,  by  L.  .-\.  Duncan,  Secretary-Treasurer, 
tevan,  Sask.,  for  the  construction  of  the 
lowing  works:  Contract  "A" — Water  wi 
force  main ;  Contract  "B" — Water  works  p 
house :  Contract  "D" — Water  pipes ;  Cont 
"G" — Pumping  machinery;  Contract  " 
Pump  well ;  Contract  "O" — Outfall  se\ 
Contract  "X" — Sewage  disposal  works.  P 
and  specifications  may  be  seen  at  Estevai 
at  the  Engineer's  offices.  Chipman  &  Po 
Engineers,  Toronto  and  Winnipeg, 

•J«Bids  will  be  received  until  8  p.  m.,  Ju' 
by  H.  W.  Dixon,  Secretary-Treasurer,  N 
Battleford,  Sask.,  for  the  necessary  labor 
material  for  the  construction  and  sinking 
(a)  steel  pump  well,  (b)  concrete  pump  i 
Plans  and  specifications  may  be  seen  at 
offices  of  Chipman  &  Power,  Engineers,  \ 
nipeg,   Man.,   and  Toronto,  Ont. 

•{•Bids  will  be  received  until  noon,  Jul 
by  (].  R.  Geary,  Chairman  Board  of  Con 
Toronto,  Ont.,  for  the  laying  and  jointini 
a  ri(i-in.  water  irfain  on  Front  St.  from  J 
to  Simcoe  St.  with  connections.  Speci 
lions  mav  be  ol)tained  of  the  Commissione 
Works. 

•|«Bids  will  be  received  until  8  p.  m.,  Ju 
by  H.  W.  Dixon,  Secretary,  Treasurer,  N 
Battleford,  Sask.,  for  the  construction  c 
pump  well.  Plans  and  specifications  mai 
seen  at  North  Battleford  or  at  the  offici 
Chipman  &  Power,  Engineers,  Toronto,  ( 
and  Winnipeg,  Man. 

^Bids  will  be  received  until  8  p.  m., 
15,  by  Joseph  Cave,  Secretary-Treasurer,  \ 
rous.  .Man.,  for  the  following  contracts,  in 
cordance  with  plans  prepared  by  Chipma 
Power,  W'innipeg.  Man.,  and  Toronto,  C 
Contract  A,  all  labor  and  certain  mate 
necessary  for  laying  water  pipes  and  sew 
contract  C,  this  contract  will  be  sub-div 
as  follows:  1,  furnishing  materials  and  I; 
for  and  erecting  steel  water  tower;  2,  furr 
ing  materials  and  labor  for  and  construe 
concrete  foundation  for  water  tower;  3, 
nishin.g  material  and  labor  for  and  consti 
ing  frame  housing  for  water  tower.  Cont 
D,  furnishing  cast  iron  water  and  special  c 
ings :  contract  E,  furnishing  gate  valves, 
hydraiit-s,  etc. ;  contract  S,  furnishing  se 
pipes    and    junctions:    contract    T,    furnis 


•{•indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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material  for  concrete  walks.  Plans, 
ons,  etc.,  may  be  seen  at  the  Town 
itrous,    or    at    the    engineer's    offices, 

and   Toronto,   on   or   after   July   1, 

will  be  received  imtil  8  p.  m.,  July 
eph  Cave,  Secretary-Treasurer,  Wat- 
k.,  for  the  following  work,  in  ac- 
with  plans  prepared  by   Chipman   & 


Power,  Engineers,  Winnipeg,  Man.,  and  To- 
ronto, Ont. :  Contract  B,  all  labor  and  ma- 
terials necessary  for  the  construction  of  pump 
house ;  contract  G,  furnishing  and  erecting 
pumping  machinery ;  contract  I,  furnishing 
material  for  constructing,  collecting  galleries 
and  suction  well. 

The   City   Council   of   Winnipeg,   Man.,   has 
reaffirmed    its    former    action    to    proceed    at 


once   with   the  construction   of  a  pipe   line  •., 
Poplar  Springs. 

The  city  of  Regina,  Sask.,  plans  to  e.xpenj    • 
approximately  $500,000  this  year  in  enlarging  I 
and  improving  the  system  of  waterworks.    A 
large  reservoir  will  be  constructed. 

The  City  Council  of  New  Westminster,  \U 
B.  C,  has  passed  a  by-law  providing  .$7.5,0(Kf  Jf 
for  waterworks  extensions. 
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Arkansas. 

will    be    received    until    July    2,    by 

)istrict     Commissioners,     Russellville, 

the  construction  of  a  sewer  system 

to    cost    $30,000.      E.    A.    Kingsley, 

ck,  Ark.,  is  Engineer. 

California. 

joard  of  Public  Works  of  San  Fran- 
I.,  has  awarded  the  contract  for  the 
n  of  the  section  of  the  North  Point 
er  at  Sansome,  Market  and  Second 
he  Daniel  Construction  Co.,  of  San 
.,  at  $81,303. 

ity  Council  of  Santa  Ana,  Cal,  has 
i  a  right-of-way  from  the  Willow 
.  for  an  outfall  sewer  to  run  1% 
:he  ocean. 

ty  Engmeer  of  Oak  Park,  Cal,  has 
,  plan  for  the  mstallation  of  a  sewer 
iroughout  the  annexed  district.  The 
ion  has  been  subdivided  into  seven 
;h  draining  in  a  different  direction, 
oard  of  Trade  of  Hollywood,  Ind. 
i  Angeles,  Cal.,  has  filed  a  petition 
City  Council  and  Board  of  Public 
isking  that  plans  be  prepared  for  a 
nsive  system  of  lateral  sewers  to  con- 
entire  district  with  the  main  sewer 
istructed  to  connect  with  the  outfall 

Idaho. 

tizens  of  Weiser,  Ida.,  at  a  recent 
voted  the  issuance  of  bonds  for  a 
ble  amount  of  improvement  work, 
in  which  will  be  8  miles  of  sewers. 
I  to  cost  $70,000.  R.  J.  Wood  of 
er  Engineering  Co.  is  City  Engineer, 
ngdon  of  Boise  and  J.  W.  Bailey  of 
e  Consulting  Engineers. 

Illinois. 

will  be  received  by  the  Board  of 
iprovements,  Chicago,  111.,  until  11  a. 
1st,  for  furnishing  and  delivering* la- 
terials,  etc.,  necessary  to  construct 
1  portions  of  several  streets. 

will  be  received  by  the  Board  of 
iprovements,  Chicago,  111.,  Edward  J. 

Secretary,  until  11  a.  m.,  July  1st, 
ishing  materials,  labor,  etc.,  necessary 
:ruct    housedrains    in    a    number    of 

.  Bartlett  of  Evanston,  111.,  has  been 
the  contract  by  the  Board  of  Local 
ments  of  North  Chicago,  III.,  for  the 
;ion  of  lateral  sewer  systems,  as  fol- 
n  portions  of  Sheridan  Road,  Broad- 
ite  St.,  South  Park  Ave.,  South  Lin- 
South  Victoria  St.,  18th  St.,  17th  St. 
artions  of  the  alleys  in  block  50.  South 
an  subdivision,  at  $8,734 ;  also  in  por- 
South  Victoria  St.,  South  Lincoln  St., 
St.,  11th  St.,  12th  St.,  18th  St.  and 
of  the  alleys  in  blocks  1  and  2 
subdivision  and  5  and  6  re-subdivision 
3f  Waukegan  Highlands,  at  $5,326. 
Engineer  L.  D.  Jeffries  of  Peoria,  III, 
pleted  plans  for  the  disposition  of  the 
wer  outlets  which  at  the  present  time 
:  proposed  new  city  levee.  According 
ilans,  the  three  sewers  will  be  joined 
)   outlets,   one  to   empty   at   the   south 


end    of   the   new   levee   and   the   other   at    the 
north  end. 

The  City  Council  of  Wilmington,  III,  has 
retained  Civil  Engineer  William  Kramer,  30 
N.  La  Salle  St.,  Chicago,  111.,  to  prepare  plans 
for    the   installation   of   a   sewer   system. 

The  Morse-Warren  Co.  has  completed  plans 
and  estimates  for  the  installation  of  a  sewer 
system  in  the  business  section  of  the  town  of 
Gillespie,  111. 

Indiana. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
8,  by  City  of  Thorntown,  Ind.,  for  the  con- 
struction of  a  sanitary  sewer,  including  the 
following  appro.ximate  quantities :  3,207  ft. 
of  10-in.  straight  sewer  pipe;  2,907  ft.  of  8-in. 
straight  sewer  pipe;  ,381  ft.  of  10-in.  Y  junc- 
tions; 207  ft.  of  8-in.  Y  junctions;  22  man- 
holes ;  3  flush  tanks.  The  cost  of  the  work, 
according  to  the  estimate  of  Oliver  Clark, 
Engineer,   Lebanon,   Ind.,   is  $5,548. 

®The  Board  of  Public  Works  of  Hammond, 
Ind.,  has  awarded  the  contract  for  the  Colum- 
bia Ave.  and  Hoffman  St.  sewer,  Sections 
A,  B  and  C,  to  Lavene  Bros. 

®The  City  Council  of  Goshen,  Ind.,  has  let 
the  contract  for  the  West  Goshen  sewer  sys- 
tem to  Chas.  Kutz  at  $6,450,  for  the  main  line 
on  Berkev,  Dewey  and  Indiana  Aves. ;  also  to 
William  Byrne  at  $1,398,  for  the  lateral  on 
West  St. 

®The  Board  of  Public  Works  of  Fort 
Wavne,   Ind.,   has   awarded   the   contracts    for 


contract  by  that  city,  H.  C.  VoUmer.  City  En- 
gineer, for  the  construction  of  1,065  ft.  of  16- 
ft.  span  reinforced  arch  sewer  at  $23.30  per 
ft.,  and  100  ft.  of  6-ft.  span  arch  sewer  at 
$12  per  ft.     Bids  were  opened  June  17. 

©Frank  L.  Grififey  &  Co.,  of  Keokuk,  la,, 
have  been  awarded  the  contract  by  that  city 
for  putting  in  four  blocks  of  sanitary  sewer, 
the  sewer  to  have  a  diameter  of  8  ins.,  at 
the  following  prices :  Excavation  and  back- 
filling, $0.80  per  cu.  yd. ;  inspection  heads  and 
half  heads,  $18.80  each;  inlets,  $0.33  per  each 
24  ins.,  and  pipe  sewer,  $0.18  per  lin.  ft. 

®The  Burlington  Construction  Co.  has  been 
awarded  the  contract  by  the  City  of  Burling- 
ton, la.,  for  putting  in  the  gap  in  Hawkeve 
sewer.  The  gap  is  one  of  900  ft.  in  length, 
extending  from  Agency  to  Mt.  Pleasant  Sts., 
while  there  is  to  be  a  branch  sewer  of  6-ft. 
arch  running  west  about  100  ft.  The  main 
sewer  will  be  a  16-ft.  arch. 

®The  C.  B.  McNamara  Contracting  Co., 
Dubuque.  la.,  has  been  awarded  the  contract 
by  the  City  Council  of  Charles  City,  la.,  for 
the   construction   of   a   sewer   2%   miles   long. 

®Following  bids  were  received  by  the  City 
of  Creston,  la..  Theodore  S.  De  Lay,  City 
Engineer,  on  June  13,  for  the  construction  of 
the  Sycamore  St.  sewer:  (1)  Standing  for  bid 
of  Geo.  Auracher,  Creston:  (2)  Geo.  M.  King, 
Des  Moines,  la.:  (3)  O.  P.  Herrick.  Dcs 
Moines;  (4)  L.  V.  Kites,  Des  Mo'ines ;  (5.) 
Western  Improvement  Co..  Racine,  Wis.;  (6^ 
W.  L.  Thomas,  Corning,  la.;  (7)  D.  W. 
Wright  &  Co..  Bedford,  la. : 


(1) 

S-in.  sewer,  3,000  ft ?0.G8 

6-in.  sewer,  1,.500  ft 6d 

"Y"  specials,  100 55 

Cast   iron  pipe,   46  ft 3.00 

Manholes.    .S3    ft 2.65 

Manhole  tops,   6 6.75 

•Contract  awarded  W.   L.   Thomas  at  $2,009. 


(2) 

(3) 

(4) 

(5) 

(6)* 

(7) 

$0.48 

$0.46 

$0.58 

$0.85 

$0.42% 

iOM 

.42 

.35 

.51 

.55 

■  37'.4 

.!). 

.25 

.60 

.40 

.40 

.51 

.» 

1.00 

1.50 

1.20 

1.30 

1.05 

3.1)1 

4.00 

4.50 

4.00 

3.00 

X.13 

2.8! 

G..50 

S.OO 

6.50 

7.00 

5.75 

6.U( 

$10,000  worth  of  sewerage  in  the  new  Pontiac 
Place  addition  in  the  southwest  part  of  the 
city  to  Derheimer  &  France. 

lo'wa. 

4»Bids   will  be  received   until  9  a.  m.,  June 

27,  by  City  Clerk,  Burlington,  la.,  for  the 
construction  of  a  lo-in.  vitrified  pipe  sewer, 
with  the  necessary  catch-basins,  manholes,  in- 
lets and  connections,  in  Vine  St..  from  the 
center  of  Sixth  and  Vine  Sts.,  to  the  center 
of  Alley  No.  5  and  Vine  St.,  and  in  Alley 
No.  5,  from  the  center  of  AUev  No.  5  and  Vine 
St .  to  the  .'\ngular  Run  sewer.  H.  G.  Vollmer 
is   City  Engineer. 

•{•Bids  will  be  received  until  8  p.  m.,  June 

28,  by  D.  S.  Struble,  City  Clerk,  LeMars,  la., 
for  the  construction  of  3,6.59  ft.  of  8-in.  sewer 
and   175   ft.  of  10-in.  sewer. 

®0.  P.  Herrick  has  been  awarded  the  con- 
tract bv  the  City  Council  of  Des  Moines,  la., 
Horace'  Susong,'  City  Clerk,  for  the  construc- 
tion of  a  10-in.  vitrified  clay  pipe  sewer  in 
Tiffin  Ave.,  from  a  connection  with  the  sewer 
in  First  St.,  east  to  Oxford  St.,  thence  north 
along  Oxford  St..  to  a  point  85  ft.  south  of 
the  south  line  of  Euclid  Ave.,  at  $1.03.  The 
work  includes  about  1,488  lin.  ft.  of  sewer. 
Bids  were  opened  June   12. 

®The  Burlington  Construction  Co.,  Tama 
Bldg.,   Burlington,   la.,   has   been   awarded  the 


Kansas. 

®Maj.  G.  G.  Bailey,  Constructing  Quarter- 
master, Fort  Leavenworth,  Kans.,  has  award- 
ed the  contract  for  the  crmstruction  of  a  gar- 
bage crematory  at  the  fort  to  the  Dixon  En- 
gineering &  Construction  Co.,  of  Toledo,  0., 
at  $8,600.     Bids  were  opened  May  27. 

The  city  of  Ottawa,  Kans.,  G.  E.  Strauchon 
City  Clerk,  rejected  all  bids  received  June  19 
for  the  construction  of  lateral  sewer  No.  56. 
The  work  includes  approximately  1,050  lin. 
ft.  of  10-in.  vitrified  pipe  and  6  manholes. 
New  bids  will  be   received   sometime  in  July, 

The  City  Commission  of  Hutchinson,  Kan., 
has  adopted  an  ordinance  providing  for  a 
sewerage  system  in  the  Orchard  addition  to 
the  city.  The  ordinance  orovides  for  a  6-in. 
standard  vitrified  pipe  sewer. 

The  City  Commission  of  Topeka,  Kan.,  has 
been  asked  to  advertise  for  bids  on  the  con- 
struction of  a  sewer  to  be  built  along  the 
extreme  west  side  of  the  city.  The  proposed 
sewer  will  be  9  or  10  miles  in  length  and 
will  be  known  as  District  No.  35.  -\,  R.  Young_ii^ 
is  City  Engineer, 


Louisiana. 


4»Bids  will  be  received  until  noon,  .\ug.  V 
by  Sewerage  and  Water  Board,  New  Orleans, 
La.,  for  furnishing  and  erecting  one  traveling 


i 


i^ indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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crane  of  40  tons  capacity,  electrically  operated, 
and  one  of  10  tons  capacity  hand  operated. 
F.  S.  Shields  is  Secretao'- 

Maryland. 

Following  bids  were  received  by  the  Board 
of  Awards  of  Baltimore,  Md.,  Calvin  W. 
Hendricks,  Chief  Engineer  of  the  Sewerage 
Commission,  on  Sanitary  Contract  No.  92, 
house  connections  across  footways  in  District 
No.  1"):  Gallagher.  Boyle  &  Muller,  Balti- 
more, Md..  $30.1)08:  lames  Ferrv  &  Son.  Bal- 
timore, Md.,  $41,409;  Ryan  &  Reilly,  Balti- 
more, Md.,  $4(;,8()2;  B.  F.  Sweeten  &  Son, 
Baltimore,  Md.,  $47,386. 

Massachusetts. 

^•Bids  will  be  received  until  7  :.30  p.  m., 
June  2(<.  by  Sewer  Commissioners,  Dedham, 
Mass.,  for  the  construction  of  about  1,145  ft. 
of  8-in.  sewer  in  Reed  St.  also  for  about  470 
ft.  of  8-in.  sewer  in  Eleanor  St.,  Dedham, 
Mass.,    in    accordance    with    the    specifications 

r  the  same.  .-Ml  propo  als  must  be  made 
on  blanks  provided  for  the  purpose  and  be 
accompanied  by  a  check  for  $200.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
Sewer  Commissioners,  or  the  Engineer.  Ded- 
ham, Mass. 

®The  Conley  Incinerator  Co.,  Anadarko, 
Okla.,  has  been  awarded  the  contract  by  Capt. 
R.  H.  C.  Kelton,  Constructing  Quartermaster, 
263  Summer  St.,  Boston,  Mass.,  for  the  con- 
struction of  a  garbage  crematory  at  Fort 
Strong.  Mass.,  at  $3,750.  Bids  were  opened 
June  14. 

The  Sewer  Committee  of  the  City  Council, 
Beverly.  Mass.,  has  rejected  all  bids  received 
recently  for  the  construction  of  the  Byam- 
Montserrat  sewer  a\  Pleasant  View,  estimated 
to  cost  $168,000.  New  bids  will  be  asked 
at  once  on  the  work,  as  well  as  for  25  car 
loads  of  sewer  pipe.  V.  G.  Haskell  is  City 
Solicitor. 

Michigan. 

®The  Board  of  Public  Works  of  Bay  City. 
Mich.,  has  let  the  contract  for  the  Sixth  and 
16th  St.  sewers  to  Nicholas  Meagher  at  $1,962. 

®The  Board  of  Public  Works  of  Sturgis, 
Mich.,  Geo.  S.  Pierson,  Kalamazoo,  Mich..  En- 
gineer, has  awarded  the  contract  for  the  con- 
struction of  a  system  of  sewers,  comprising 
approximately  40,000  ft.  of  8  to  18-in.,  and 
3,000  ft.  of  30-in.  sewers,  to  F.  M.  Bonner  of 
Marion.  Ind.,  at  $38,793,  and  a  contract  for 
constructing  a  pumping  station  at  S94o.  At 
the  same  time  the  Board  awarded  the  contract 
for  the  construction  of  a  disposal  plant  to 
Andrew  Geeck  of  Owasso.  Mich.,  at  $8,647. 
Bids  were  opened  June  18. 

Plans  are  being  prepared  by  the  \\'.  J.  Sher- 
man Co.,  Toledo,  O.,  tor  the  installation  of 
a  storm  sewer  system  at  Marshall.  Mich. 

The  \^illage  Council  of  Jonesville.  Mich., 
has  passed  a  resolution  to  construct  a  sewer 
running  from  the  south  end  of  Maumee  St. 
and  East  St.,  thence  north  to  the  trunk  sewer 
on  Chicago  St.,  at  an  estimated  cost  of  $3,876. 
Harry  Godfrey  is  Clerk. 

L.  C.  Hillding  has  submitted  the  lowest  bid 
to  the  Board  of  Public  Works  of  Grand  Rap- 
ids, Mich..  S.  J.  Hufford.  President,  for  the 
construction,  reconstruction,  enlarging  and 
deepening  of  public  sewer  in  Island  St.  Bids 
were  opened  June  13.  L.  D.  Cutcheon  is  Sec- 
retary and   General    Manager. 

Minnesota. 

•I'Bids  will  be  received  until  8  p.  m.,  Julv 
16.  by  W.  H.  Quist,  City  Clerk,  Thief  River 
Falls,  Minn.,  for  the  construction  of  sewers. 
The  bids  are  to  be  compared  on  the  basis  of 
the  engineer's  approximate  estimate  of  quan- 
tities of  work  to  be  done,  which  are  as  fol- 
lows: 6.100  cu.  yds.  of  earth  excavation. 
Price  to  be  made  for  use  in  case  of  extra 
work  per  cu.  yd.  of  mass  concrete.  2,560  lin. 
ft.  of  12-inch  sewer  pipe  in  sand,  60  lin.  ft. 
of  4-inch  sewer  pipe  in  sand,  4.290  lin.  ft. 
of  8-inch  sewer  pipe  in  sand.  20  4-inch  slants. 


K 


4-inch  bends  and  plugs,  16  manholes,  1  septic 
tank,  5  lamp  holes. 

Mississippi. 

The  citizens  of  Meridian,  Miss.,  on  June  11 
voted  against  the  issuance  of  bonds  in  the  sum 
of  $20,000  for  the  construction  of  sanitary 
sewers. 

Missouri. 

^Bids  will  be  received  until  noon.  June  28, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  the  construction  of  North  Harlem 
Joint  Sewer.  First  Section,  in  the  North  Har- 
lem  loint  Sewer  District. 

The  Hospital  and  Health  Board  of  Kansas 
City,  Mo.,  on  June  18  voted  to  advertise  for 
bids  on  the  collection  and  destruction  of  all 
the  c.iy's  garbage  on  a  10-vear  contract  at 
a  cost  to  the  city  of  approximately  $55,000 
a  year.  The  Board  recently  authorized  an 
early  call  for  bids  on  the  construction  of  an 
incinerator  to  cost  nearly  $100,000.  Dr.  W.  S. 
WheeUr  is  City  Health  Commissioner. 

Consulting  Engineers  Worley  &  Black,  Re- 
liance Eldg.,  Kansas  Citv.  Mo.,  have  been 
awarded  the  contract  for  the  engineering  work 
in  connection  with  the  $35,000  sewer  svstem 
for  Stanberry,  Mo.  Contracts  will  probably 
be  let  about  Aug.  1. 

City  Council  of  Carterville,  Mo.,  has  taken 
up  the  matter  of  constructing  sewers. 

Montana. 

•J'An  bids  received  June  15  by  the  City 
Council  of  Lewistown,  Mont..  F.  P.  Marshall, 
Clerk,  tor  the  construction  of  sanitary  sewers 
aggregating  about  10,500  ft.  of  12-in.  to  27-in. 
vitrified  pipe,  31  manholes,  one  flush  tank,  and 
21.000  cu.  yds.  of  excavation,  were  rejected. 
New  bids  will  be  received  until  July  2.  Swear- 
ingen  &  McCulloch   are  Engineers. 

Mayor  Duncan  of  Butte,  Mont.,  is  advocat- 
ing a  $200,000  bond  issue  for  improving  the 
sewer  system. 

Nebraska. 

A  special  election  will  be  held  in  West 
Point,  Neb.,  on  July  2  for  the  purpose  of 
voting  bonds  for  the  extension  of  the  present 
system  of  city  sewerage.  The  estimated  cost 
is  $15,000. 

New  Jersey. 

The  Citv  Council  of  Hightstown,  N.  J.,  is 
planning  to  call  a  special  election  to  decide 
the  proposition  of  bonding  the  town  to  install 
a  sewer  and  disposal  plant. 

All  bids  received  June  17  by  the  Common 
Council  of  Plainfield,  N.  J.,  J.  T.  MacMur- 
ray.  City  Clerk,  for  the  removal  and  disposal 
of  garbage,  ashes  and  rubbish  from  the  resi- 
dence and  business  and  public  places  within 
the  city,  have  been  referred  to  a   committee. 

New  York. 

4*Bids  will  be  received  until  3  p.  m.,  July 
1,  by  Sewer  Commissioners,  Glen  Cove,  N. 
Y.,  for  furnishing  all  material  and  doing  all 
work  necessary  to  complete  the  construction 
of  about  twenty  miles  of  vitrified  pipe  sew- 
ers, from  6  to  15  ins.  in  size  with  the  neces- 
sary branches,  manholes,  flush  tanks,  and 
other  necessary  appurtenances,  together  with 
disposal  works,  consisting  of  two  settling 
tanks,  chlorinating  plant  and  filter  beds,  and 
the  necessary  devices  for  operating  the  same. 
Plans,  specifications  and  forms  of  proposal 
are  on  file  at  tlie  office  of  WilHam  H.  Bowne, 
Engineer  in  Charge.  Glen  Cove,  New  York ; 
and  at  the  ofiice  of  Johnson  &  Fuller,  Con- 
sulting Engineers,  150  Nassau  Street,  New 
York. 

The  City  of  Watertown,  N.  Y.,  Earl  W. 
Sayles,  City  Engineer,  plans  to  commence 
work  shortly  on  the  construction  of  the  various 
improvements  voted  by  the  taxpayers.  Bids 
are  to  be  asked  at  once  for  the  north  side 
sewer  job. 

The  Local  Board  of  Jamaica,  N.  Y.,  has 
adopted  a  petition  for  the  construction  of  a 
sewer   in   Jamaica   Ave.,    from    Shaw   Ave.   to 


Ferry  St.,  Forest  Parkway,  from  Jam 
Ave.  to  Ashland  .A.ve. ;  Ferry  St.,  from  Jam 
Ave.  to  Ashland  Ave.,  from  Shaw  Ave 
Ferry  St.  This  sewer,  which  is  to  be  in 
Woodhaven  section,  will  cost,  it  is  estima 
$10,400. 

The  Common  Council  of  .Auburn,  N. 
has  ordered  a  sanitary  sewer  in  parts 
Lake  Ave.  and  Swift  St.  constructed. 

Ohio. 

•|«Bids  will  be  received  until  noon,  Jul 
by  Director  of  Public  Service,  Lakewood, 
for  furnishing  the  neccs.-ary  labor  and  matt 
for  the  construction  of  a  sewer  in  Hill 
Ave.,  between  Warren  Road  and  Mad 
Ave.,  in  accordance  with  plans  and  speci 
tions  on  file  at  the  office  of  C.  W.  Root, 
Society  for  Savings  Bldg.,  Cleveland,  O. 
certified  check  for  $500  must  be  filed  ^ 
each   bid.     J.   W.    Chrisford   is   Director. 

Oklahoma. 

Ihe  City  Council  of  Mc.Alester,  Okla., 
passed  an  ordinance  repealing  Sewer  Dis 
No.  29,  in  the  Third  Ward,  and  creating  a 
sewer  district,  embracing  all  of  blocks  523, 
and  481  B.  This  district  is  composed  of 
separate  lines  of  sewer,  one  extending  stra 
through  blocks  523  and  524  and  the  o 
through   block  481    B. 

Pennsylvania. 

•*«Bids  will  be  receiv.'d  until  » :30  p.  in., 
11,  by  Borough  Council,  Hastings,  Pa.,  C 
Hoyt,  Clerk,  for  the  laying  of  14,000 
of  sewer  in  accordance  with  specification; 
file  with  C.  E.  Fletcher.  Sewer  Engir 
Spanglcr,  Pa.,  or  at  the  ofiice  of  the  CI 
A  certified  check  for  $500  must  be  filed  ' 
each  bid. 

^Bids  will  be  receive<l  until  7:30  p.  m., 
1,  by  Town  Council,  West  Brownsville,  Pa. 
grading,  curbing,  paving  and  sewering  Mi 
St.     Plans  and  specifications  are  on   file  ■ 
E.  V.  Kaufmann,  Secretary  of  the  Counci 

David  Peoples  of  Philadelphia,  Pa.,  at  i 
015,  submitted  the  lowest  bid  to  the  Bui 
of  Surveys  of  that  city,  for  the  reconstruc 
of  the  Mill  Creek  sewer  in  West  Philadelf 
Other  bidders  were :  Joseph  Lombardi,  i 
830 ;  Robert  Higgins,  $21,.591,  and  Joesph  : 
na,  $24,237. 

The  following  main  sewers  are  author 
in  ordinance  reported  favorably  by  Coun 
Survey  Committee,  Philadelphia,  Pa. :  Ad 
Ave.,  Wyoming  Ave.  to  Ramona  St.,  $25,' 
Cobb's  Creek  Park,  intercepting  sewer,  B 
more  Ave.  to  Spruce  St.,  $40,000;  Cc 
Creek  Park,  intercepting  sewer,  north  of  J 
ket  St.  to  Sixty-ninth  St.,  $35,000;  Cott 
St.,  State  Road  to  Tulip  St.;  Tulip  St.,  C 
man  to  Bleigh ;  Bleigh  St.,  Tulip  St.  to  Tor 
dale  Ave.,  $25,0u0 ;  Fifty-seventh  St.,  Leba 
Ave.,  180  ft.,  and  from  Susquehanna  / 
south,  $10,000 :  Frankford,  intercepting  se 
Valley  St.,  Margaret  to  Harrison,  $12,' 
Gunners  Run  relief  in  Indiana  St.,  from  J 
ter  St.  to  Fourth  St..  $40,000 ;  Hartwell  L 
Huron  St.  to  St.  Martin's  Lane.  $20,000; 
coin  A\e.,  Navajo  St.  to  Hartwell  Lane,  i 
000 ;  Rittenhouse  St.,  Wissahickon  .Ave 
Oros  St..  $20,000;  Rock  Run,  Fisher  Ave., 
ft.,  $3,000;  Seventieth  St.,  Cobb's  Creel 
Kingsessing  Ave. :  Kingsessing  Ave.,  Se 
tieth  St.  to  Sixty-ninth  St.,  Sixty-ninth 
Kingsessing  Ave.  to  Lapland,  $15,000 ;  SI 
St.,  Fifth  St.  to  Broad  St.,  $40,000;  Wi 
hickon  high  level  cut-off,  Stokley  St.,  f 
Crawford  to  Bowman  St.,  $25,000,  t 
$325,000. 

The    Borough    Council    of    Coatesville, 
has  awarded  the  contract  for  preparing  p 
for  a  sewage  disposal  plant  to  .Alexander 
ter,  114  Liberty  St.,  Nevi-  York  City. 

The  Borough  Councils  of  Collingdale, 
have  passed  an  ordinance  authorizing  a 
of  $40,000  for  the  purpose  of  building  an 
quate  sewer  system.  The  citizens  will 
on  the  loan  at  a  special  election  July  16. 
State  Department  of  Health  has  appri 
the   plans   for  the   sewers   and   disposal   p 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Tennessee. 

Engineer  Robert  Hooke  and  assist- 
I  Chattanooga,  Tenn.,  are  working  on 
iif    tile  sewer   system   to  be   undertaken 

city  with  the  $150,000  bond  issue  re- 
authorized. 

Texas. 
luhing  Engineers  Howe  &  Wise,  Hous- 
ex.,  are  completing  plans  for  the  pro- 
improvements  in  Houston  Heights.  An 
;iture  of  $10,000  will  be  made  for  storm 
ge  and  drainage  and  $180,000  for  street 
ements. 

election  will  be  held  in  Houston,  Tex., 
y  9  to  vote  on  the  issuance  of  bonds 
sum  of  $2.ti'JO,000  for  drainage,  storm 
nitary  sewers,  paving,  school  buildings, 
;.  parks  and  city  hall  annex, 
missioner  of  Public  Works  Maddox  of 
Vorth,  Tex.,  is  about  to  advertise  for 
I  the  construction  of  three  storm  sewers 
jnolia  Ave.,  to  relieve  conditions  in  the 

Ward,  at  Jarvis  St,  to  relieve  condi- 
1  that  section,  and  the  extension  of  the 
nb  St.  storm  sewer. 

neers  J.  W.  Benjamin  and  W.  E.  Dick- 
lave  begun  their  field  work  preliminary 
design  of  the  sewer  system  for  Cuero. 

Utah. 

lowing  contracts  were  awarded  bv  the 
;  of  Salt  Lake  City,  Utah,  Noble  War- 
ritv  Recorder,  for  the  construction  of 
ex'tensions  Nos.  299,  .301.  .302,  ,303  and 
ir  which  bids  were  opened  June  14 : 
■verill  Co.,   Xo.  2fl9.  $1.1(1  per  ft.;  J.  F. 


Johnson  Co.,  No.  301,  $1.19:  A.  A.  Clark  Co., 
No.  302,  $1.3.5;  L.  R.  Weber,  No.  303,  $1.4-3, 
and  T.  J.  Everill  Co.,  No.  30.5,  $1.22. 

The  City  Commission  of  Ogden,  Utah,  has 
created  a  sewer  district  on  Childs  Ave.,  be- 
tween 28th  and  29th  Sts.,  and  on  Porter  Ave., 
between  30th  and  31st  Sts. 

Citizens  of  Tremonton,  Utah,  have  sub- 
scribed $2,000  toward  the  installation  of  the 
proposed   sanitary  sewerage  system. 

Washington. 

The  City  Commissioners  of  Spokane,  Wash., 
have  again  petitioned  the  City  Council  to 
adoDt  the  plans  for  the  construction  of  the 
North  Manito  sewer,  estimated  to  cost  $3.3,000. 

West  Virginia. 

The  G.  B.  Hartley  Engineering  Co.,  of 
Morgantown,  W.  Va.  is  preparing  plans  and 
estimates  for  the  installation  of  a  sanitary 
sewerage  system  in  Weston,  W.  Va. 

The  Town  Council  of  Warwood,  W.  Va., 
has  authorized  the  Mayor  to  call  a  special 
election  that  the  people  may  vote  on  the  issu- 
ance of  bonds  in  the  sum  of  $13,000  for  the 
installation  of  a  sewera.ge  system. 

Wisconsin. 

^Bids  will  be  received  until  8  p.  m.,  July  I. 
by  Common  Council,  Hudson,  Wis.,  for  ihe 
construction  of  a  public  sewer  in  Orange  St., 
from  7th  to  8th  St.  Plans  and  specificatinns 
are  on  file  with  A.  Karras,  City  Clerk. 

•|»Bids  will  be  received  until  8  p.  m.,  July  1, 
bv  C.  J.  Thompson,  City  Clerk,  New  London, 
Wis.,  for  the  construction  of  a  sewer  along 
McKinley  and  Division   Sts. 


The  Board  of  Public  Works  of  Shebovej. 
Wis.,  has  received  low  bid  for  the  laying^ 
sewers  around  North  Second  St.  and  Ijrt 
Ave.  from  Huebner  &  Co.  of  that  city,  as  fol 
lows:  10-in.  sewer,  $1.24  per  lin.  ft.-  li.j'" 
sewer,  $3.85  per  ft.;  20-in.  sewer,  $;3.80  petft 
and  manholes,  $48  each.  ' 

The   City   Council   of   Reedsburg,   Wis.,  la, 
instructed  the  City  Engineer  and   City  Attor- 
ney  to    prepare    plans    and    specifications  ani 
ordinance  to  establish  a  sewer  district  in  the  ' 
east  part  of  the  city,  with  a  main  sewer  aW  i 
Willow    St.,    and    then    south    to    the    river   ' 
through  Center  St.  in  South  Park  addition. 

The  Mayor  and  City  Council  of  Milwaukw 
Wis.,  have  decided  to  ask  the  next  Legisla. 
ture  to  create  a  permanent  sewerage  commis- 
sion of  experts  for  carrying  forward  plans 
initiated  by  the  original  sewerage  commission. 
This  project  involves  the  expenditure  of  about 
$13,255,000,  under  estimates  of  the  commis- 
sioners. 

Canada. 

•|«Bids  will  be  received  until  8  p.  m.,  July 
15.  by  Joseph  Cave,  Secretary-Treasurer, 
Watrous,  Man.,  for  the  construction  of  sewers, 
as  mentioned  in  this  issue  under  ''Water- 
works." 

An  election  will  be  held  in  North  Toronto, 
Ont.,  July  6,  for  the  purpose  of  voting  on  the 
construction  of  storm  sewers  at  an  estimated 
cost  of  $25.000 ;  curbing  both  sides  at  an  es- 
timated cost  of  $14,-520:  paving,  $1-5.5,200;  spe- 
cial foundations  under  street  railway  rails, 
$72,000 ;  total,  $206,720.  E.  A.  James  is  Town 
Engineer. 


;UILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


California. 

,nt  Smith  &  Co.,  Henry  Bldg.,  Seattle, 
have  been  aw.-irded  the  contract  by 
rbor  Board  of  San  Francisco  for  con- 
ig  Pier  26  at  that  city.  The  pier  will 
concrete  construction  and  the  contract 
vas  $517,650.  It  will  be  constructed 
uth  of  Harrison  St. 
Raymond  Concrete  Pile  Co.  of  New 
ind  Chicago  has  been  commissioned  by 
ird  of  trustees  of  Huntington  Beach  to 
:  plans  for  a  municipal  pier  to  be  built 
city.  Bonds  in  the  sum  of  $70,000 
een   voted   for  the  construction   of  the 

Florida, 

Is  will  be  received  until  2  p.  m..  July  1, 
rd  of  Gadsden  County  Commissioners, 
Cantey,  Clerk,  Quincy,  Fla.,  for  the 
ction  complete  (including  heating, 
ig,  wiring,  lightmg  fixtures,  finishing 
re,  clock  and  bell  for  dome,  furniture, 
'  a  courthouse  at  Quincy,  Fla.  Concrete 
ck  construction.  Drawings  and  specifi- 
may  be  obtained  from  the  architects, 
&  Reid,  at  their  Atlanta  office,  933 
■  Bldg.  A  depo.-iit  of  $15,  guaranteeing 
e  return  of  drawings,  must  be  sent 
iplication  for  drawings. 

New  York. 

Is  will  be  received  until  noon,  June  29, 

L.    Williams,    Treasurer    Cornell    Uni- 

Ithaca,  N.  Y..  for  central  heating  plant 

New  York  State  College  of  Agricul- 

ornell  University,  Ithaca.  N.  Y. 

Is  will  be  received  until  11   a.  m.,  July 

Col.   J.    G.'  Warren,    U.    S.    Engineer, 

,  N.  Y.,  for  furnishing  and  placing  rip- 

me   and   concrete   deck   on   breakwater. 

Harbor,  N.  Y. 
Canal  Board.  Albany,  has  approved  the 
f  John  A.  O'Connor,  ,"\lbany,  engineer 
■ge  of  Barge  Canal  Terminal  work, 
canal  terminal  at  Albany.  Bids  on  the 
'ill  be  asked  at  once.  The  dock  of  .the 
:d  terminal  will  be  of  reinforced  con- 
vith  piles  having  concrete  tops,  and  be 
t.    in    length.      It    will    conform    to    the 


new  bulkhead  line,  which  is  about  12  or  14 
ft.  outside  the  present  timber  dock  line.  The 
contract  calls  for  the  grading  of  the  site  and 
the  e.xcavation  which  is  to  be  done  in  the 
river.  There  is  to  be  about  60,000  cu.  yds.  of 
excavation,  most  of  it  in  the  river.  The  esti- 
mated cost  of  the  terminal  is  $133,000.  The 
canal  board  has  also  approved  of  the  terminal 
at  Fort  Edward,  at  an  estimated  cost  of  $1.50,- 
000,  and  generally  of  the  location  of  Herki- 
mer terminal. 

Bids  as  follows  were  received  June  15  by 
the  Constructing  Quartermaster,  New  Lon- 
don, Conn.,  for  coal  handling  and  storage 
plant  at  Fort  Terry :  W.  H.  Fissell  &  Co., 
New  York,  $31,116;  R.  H.  Beaumont  &  Co.. 
Philadelphia,  Pa.,  $16,707;  T.  A.  Scott  Co., 
New  London,  Conn.,  $18,965 ;  C.  H.  Hunt  Co.. 
New  York,  $18,764;  Harry  McNally.  New- 
York,  $21,000 ;  The  Guarantee  Construction 
Co..  New  York,  $19,760;  Daniel  P.  Mahoncv, 
Boston,   $-2-2,375. 

Oregon. 

^Bids  w-ill  be  received  until  10  a.  m.,  July 
10,  by  Patterson,  Doyle  &  Beach.  Architects. 
Worcester  Bldg..  Portland.  Ore.,  for  the  con- 
struction of  the  Multnomah  County  Library  at 
Portland. 

Pennsylvania. 

•J«Rids  will  be  received  until  noon,  July  1, 
by  Geor.ae  D.  Porter,  Director  of  Public 
Safety,  Philadelphia.  Pa.,  for  combination 
electric  and  gas  fixtures  for  new  police  sta- 
tion, new  fire  house,  etc.,  southwest  corner 
•55th  and  Pine  streets ;  for  electrical  wiring 
materials  for  new  police  station,  new  fire 
house,  etc.,  southw-est  corner  5.5th  and  Pine 
streets ;  specifications  to  be  had  at  the  office 
of  the  Electric  Bureau.  Room  618,'Citv  Hall. 
One  automobile  for  Chief  Surgeon,  Bureau 
of  Police  (properly  equipped  for  emergen- 
cies) ;  specifications  to  be  had  at  Room  215, 
City  Hall.  Alterations  and  additions  to  -fire 
station.  Snyder  avenue  west  of  13th  street; 
alterations  and  additions  to  offices  of  the  Re- 
corder of  Deeds,  City  Hall,  including  steel 
oases,  furniture-,  stairways,  galleries,  etc. ;  for 
the   erection   ,-ind   completion   of  new-   skylights 


on  City  Hall  roof ;  alterations  and  additions 
to  morgue  property  and  property  adjoining 
on  the  east.  Wood  street,  west  of  13th  street; 
specifications  to  be  had  at  the  office  of  the 
City  Architect,  Room  825,  City  Hall 

Texas. 

•|»Bids  win  be  received  until  noon.  June  19, 
by  Maj.  E.  I.  Brown,  U.  S.  Engineer,  Galves- 
ton, Texas,  for  furnishing  about  6,0li0  barrels 
of  American  Portland  Cement  for  Lock  and 
Dam  No.  8,  Brazos  River.  The  cement  to  be- 
delivered  at  Downs,  Texas. 

•J«Bids  will  be  received  until  noon,  July  20, 
by  Maj.  T.  H.  Jackson,  U.  S.  Engineer,  Dal- 
las, Texas,  for  dredging  in  Section  "B"  Sa- 
bine-Neches  Canal,  Texas. 

^Rids  will  be  received  until  noon,  July  19,. 
Ijy  Maj.  E.  I.  Brown,  U.  S.  Engineer,  Galves» 
ton,  Texas,  for  crushed  rock  or  gravel  de- 
livered at  Downs,  Texas. -^..    . 

The  Magnolia  Petroleum  Co..  E.  E.  Plumly, 
General  Manager,  Beaumont.  Tex.,  is  to  ex- 
pend about  $.500,000  for  improvements  to  its 
refining  plant   at   Beaumont. 

Washington. 

Plans  are  being  prepared  by  Wm.  Kingsley, 
.\rchitect.  Empire  Bldg..  Seattle,  Wash.,  for 
a  7-story  stone  and  steel  museum  and  office 
building  to  be  erected  on  5th  .A.ve.  betw-een 
University  and  Seneca  St..  Seattle,  for  the 
Washington  State  Art  .Association.  The  build- 
ing will  cost  about  $7.50.000  and  excavation, 
work  for  it  will  be  started  in  July. 

Canada. 

®R.  Weddell  &  Co.,  Toronto,  Ont.,  have 
been  awarded  the  contract  for  dredging  in 
Toronto  Harbor  at  Harlan's  Point  for  the 
Canadian  government. 

®The  Provincial  Government  of  Manitoba 
has  awarded  the  contract  for  the  construc- 
tion of  the  new  law  courts,  to  be  situated  ou 
the  northwest  corner  of  Kennedy  and  BroaO- 
■rt'av  at  Winnipeg  to  the  National  Construction 
Co'  The  amount  of  the  tender  was  $760,000. 
Work  on  the  new  building  will  be  started  af 
once. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Figure  It  By  The  Day,  Week,  Year  orDecadeYou 
Will  Get  More  G-Inch  Blast-Hole  at  Less  Cost 

Out  of  A  No.  33^  ^'Keystone" 
Than  Any  Other  Cable  Drill 

It  is  designed  especialy  for  deep  blast=hole  work.     It  is   heavier   than   other  dril 
and  every  pound  of  material  used  in  its  construction  is  placed  where  it  is  needed. 

It  will  carry  a  1500  lb.  drilling  tool,  has  a  34  to  40  inch  stroke  and  dehvers  55 
to  60  strokes  per  minute. 

It  weighs  14,000  lbs. — has  the  strength  to  stand  the  "racket." 

It  has  the  straight,  center-draught  pull,  parallel  with  derrick;  no  whipping; 
of  cable. 

It  has  two  deep-grooved   spudding  sheaves,    in   which    the   cable    lies 
motionless;  no  chafing  or  burning  of  expensive  cordage  at  this  point. 

Equipped  with  Electric  Motor,  when  desired,  and  can  be  operated 
thus  to  better  advantage  than  any  other  t^'pe  of  machine. 

■4  catalog,  quotation  or  salesman  will  be  sent  on  request. 

Keystone  Quarry  Drill  Co. 

BEAVER  FALLS,  PA. 

170  Broadway,  NEW  YORK         Modnadnock  Block,  CHICAGO 
CARTHAGE,  MO. 
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CALLS  FOR  BIDS 

Copy  received  until  Monday  noon. 


Rate,  $2.40  an  inch,  single  column 


SANITARY    SEWERS. 

Sealed  bids  will  be  received  by  the  City 
.f   Oskaloosa,    Iowa,    at    the    City    Clerk's 
ifflce,    until    S:00    o'clock    p.    m.,    July    10, 
912,   and  then  publicly  opened  and  read, 
or  the  construction  of  sanitary  sewers  In 
he  City  of  Oskaloosa,  low-a. 
The  Engineer's  approximate  estimate  of 
he  work  to  be  done  is  as  follows; 
132  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,  2  ft.  to  4  ft. 
cut. 
,441  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,  4  ft.  to  6  ft. 
cut. 
,421  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,  6  ft.  to  8  ft. 
cut. 
172  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,  S  ft.  to  10  ft. 
cut. 
,338  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement   mortar  joints,   10  ft.    to   12 
ft.  cut. 
940  lin.  ft.  8-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,   12    ft.    to   14 
ft.  cut. 
79  lin.  ft.  8-in.  vit.  pipe  sewer,  Portland 
cement  mortar  joints,   14  ft.   to  16 
ft.  cut. 
125  lin.  ft.  S-in.  vit.  pipe  sewer,  Portland 
cement   mortar  joints,    16   ft.    to  IS 
ft.   cut. 
192  lin.   ft.    10-in.    vit.    pipe  sewer,    Port- 
land cement  mortar  joints,  6  ft.  to 
S  ft.  cut. 
140  lin.    ft.    10-in.    vit.    pipe   sewer,   Port- 
land cement  mortar  joints,   S  ft.  to 
10  ft.  cut. 
350  lin.    ft.    10-in.   vit.   pipe   sewer,    Port- 
land  cement   mortar  joints,    10   ft. 
to  12  ft.  cut. 
41S  lin.   ft.   10-in.  vit.   pipe  sewer,    Port- 
land  cement   mortar  joints,    12    ft. 
to  14  ft.  cut. 
345  lin    ft.    10-in.    vit.    pipe   sewer,    Port- 
land  cement   mortar  joints,    14    ft. 
to  10  ft.  cut. 
45  Im.   ft.    12-in.   vit.   pipe   sewer,    Port- 
land cement  mortar  joints,  6  ft.  to 
S  ft.  cut. 
5  lin.    ft.    12-in.    vit.    pipe  sewer,    Port- 
land cement  mortar  joints,   S  f'.'to 
10  It.  cut. 
!50  lin.   ft.    12-in.  vit.   pipe  sewer,   Port- 
land  cement   mortar   joints,    10    ft. 
to  12  ft.  cut. 
)94  lin.   ft.    12-in.    vit.   pipe   sewer,    Port- 
land  cement   mortar  joints,    12    ft. 
to  14  ft.  cut. 
i60  lin.   ft.    12-ln.   vit.   pipe   sewer,    Port- 
land  cement   mortar  joints,    14   ft 
to  16  ft.  cut. 
90  lin.   ft.   12-in.  vit.   pipe  sewer,   Port- 
land  cement   mortar  joints,    16   ft 
to  IS  ft.  cut. 
)48  vit.  pipe  "Y"  branches,  6  in.  opening 
with  vit.  stoppers  cement  in  place. 
65  brick    and    Portland    cement   mortar 
manholes    with    cast    iron    cover, 
complete. 
20  vit.   pipe  and    Portland  cement  mor- 
tar lampholes  with  cast  iron  cov- 
ers,  complete. 
All  work  to  be  completed  before  Decem- 
:r  1,  1912. 
Payment    for   work    will    be    made  after 


same  is  completed  with  special  assess- 
ment sewer  certificates,  bearing  6  per 
cent  interest,  as  provided  by  laws  of 
Iowa,  with  the  exception  of  ten  man- 
holes at  Intersections  of  new  and  old 
work,  which  will  be  paid  for  by  the  City 
when   completed. 

Plans  and  specifications  will  be  on  file 
on  and  after  June  22,  1912,  in  the  office.s 
of  the  City  Clerk  and  City  Engineer. 

All  bids  must  be  accompanied,  in  .i 
separate  envelope,  with  a  certified  check 
in  the  sum  of  One  Thousand  (Jl,0O0.OO,i 
Dollars,  payable  to  the  order  of  the  City 
Treasurer  of  Oskaloosa.  Iowa,  as  security 
that  the  bidder  will  enter  into  a  contract 
for  the  doing  of  the  work,  and  will  give 
the  required  bond.  All  checks  where  bid 
is  not  accepted  will  be  returned  to  the 
respective  bidders,  and  the  check  of  tha 
successful  bidder  will  be  returned  after 
the  contract  and  the  required  bond  have 
been  duly  executed. 

Copies  of  plans  and  specifications  will 
be  furnished  to  prospective  bidders  on 
receipt  by  the  City  Clerk  of  $5.00  to  cover 
20st  of  preparing  same. 

The  City  Council  of  the  City  of  Oska- 
loosa, Iowa,  reserves  the  right  to  reject 
any  and  all  bids. 

(Signed)       CITY   OF  OSKALOOSA,   lA. 
By  T.  H.   CAP.DIN,   City  Clerk. 
S.  V.  REYNOLDS,  Mayor. 

WATERWORKS  IMPROVEMENT. 

Portsmouth,   Ohio. 

Scaled  bids  will  be  received  by  the  Di- 
rector of  Service  up  to  12  o'clock  noon, 
July  18,  1912,  for  furnishing  the  material 
and  labor  In  connection  with  the  foUowiny 
improvements  to  the  waterworks  system: 

Division  1 — Brick  pumping  station, 
chimney,  pump  well  and  intake. 

Division  2 — Force  main  from  pumping 
station  to  distributing  reservoir. 

Division  3 — Concrete  distributing  reser- 
voir. 

Division  4 — Filtration  plant  complete, 
including  sedimentation  basin. 

Division   5 — Pumping  machinery. 

Bids  for  each  division  must  include  bids 
for  the  appurtenances  pertaining  thereto 

Each  bid  shall  be  accompanied  by  n 
bond  subject  to  approval  of  the  Service 
Director  in  the  sum  of  5  per  cent  of  the 
amount  of  the  bid  or  a  certified  check  for 
the  same  amount  on  some  solvent  bank, 
made  payable  to  David  E.  Edwards,  City 
Treasurer,  as  a  guarantee  that  if  the  bid 
is  accepted  a  contract  for  which  a  50  per 
cent  bond  must  be  given  for  its  faithful 
performance,  will  be  entered  into  within 
ten  (10)  days  from  the  acceptance  of  the 
bid. 

Plans  may  be  seen  and  specifications 
and  blank  forms  of  proposal,  which  must 
be  used,  may  be  procured  at  the  office  of 
the  Director  of  Service,  Portsmouth,  Ohio, 
or  at  the  office  of  'Witmer  &  Brown.  En- 
gineers,   Chapin    Block,    Buffalo,    N.    Y. 

The  Engineers  will  furnish  plans  and 
specifications  upon  the  payment  of  $25.00, 
which  will  be  refunded  upon  the  return  of 
the  plans  on  good  condition. 

Further  information  will  be  given  upon 
application  to  John  M.  'Williams,  Director 
of  Service,   Portsmouth,   Ohio,   or  'Witmer 
&   Brown,    Engineers,    Buffalo.    N.   Y. 
JOHN  M.  WILLIAMS. 
Director  of  Service, 
Portsmouth,   Ohio. 


CONSTRUCTION   OF  A  TURN- 
PIKE. 

June  21.  1912. 

Sealed  bids  or  proposals  will  be  re- 
ceived by' the  Road  Commissioners  of  the 
Mt.  Hope.  Lafferty '  and  Bannock  Free 
Turnpike,  at  the  office  of  the  County  Au- 
ditor of  Belmont  County,  St.  Clairsville, 
Ohio,  until  10  o'clock  a.  m.,  July  20,  1912. 
for  the  construction  of  a  free  turnpike 
from  the  Uniontown  and  Flushing  Pike 
near  Bannock  to  the  Flushing  and  Mor- 
ristown  road,  about  U  mile  north  of  Mt. 
Hope  School  House,  a  distance  of  about 
5.6  miles,  divided  into  two  sections,  as  is 
described  in  the  specifications. 

Bids  will  be  received  on  brick,  concrete 
and  macadam  roads  as  specified  in  the 
specifications,  and  must  be  made  out  on 
blanks  furnished  gratuitously  on  applica- 
tion. Bids  must  be  accompanied  by  a 
certified  check  on  some  solvent  bank  in 
the  sum  of  $500,  made  payable  to  the 
Road  Commissioners,  as  a  guarantee  that 
a  contract  w-ill  be  entered  into  if  the  pro- 
posal be  accepted. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  County  Auditor,  St. 
Clairsville,  Ohio;  at  the  residence  of  H. 
K.  Lodge,  near  Bannock,  Ohio,  or  at  the 
office  of  D.  A.  Elkin,  Engineer,  Bellaire. 
Ohio. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

All  proposals  must  be  in  sealed  en- 
velopes, marked  on  the  outside,  "Paving 
Bids"  or  "Macadam  Bids,"  and  must  be 
addressed  to  H.  K.  Lodge,  Secretary  of 
the  Road  Commissioners,  St.  Clairsville. 
Ohio. 

H.    K.   LODGE,   Secretary. 

Road  Commissioners. 


PAVING  MATERIAL. 

Sealed  proposals  will  be  received  until 
2  p.  m.,  Monday,  July  1,  1912.  and  then 
publicly  opened  in  the  Council  Chamber  of 
the  Village  of  Odell.  111.,  for  approximatelj- 
13,000  square  yards  vitrified  brick  paving. 
7,000  lineal  feet  gravel  concrete  curb,  3.000 
lineal  feet  9-inch  to  15-inch  tile  pipe  sew- 
er. Bids  must  be  made  on  a  form  which 
will  be  furnished  for  the  purpose,  sealett 
and  addressed  to  the  President  of  the 
Board  of  Local  Improvements,  and  no  bid 
will  be  considered  unless  accompanied  by 
cash  (on  check  payable  to  the  President 
of  said  Board  and  certified  by  some  re- 
sponsible bank)  to  an  amount  which  shalL 
not  be  less  than  10  per  centum  of  the  ag- 
gregate amount  of  such  bid.  Bidding 
blanks  and  specifications  may  be  had  and 
plans  may  be  seen  at  the  office  of  the 
Village  Clerk,  Odell,  111.,  or  at  the  office 
of  the  Aetna  Engineering  Bureau,  17' 
North  La  Salle  St.,  Chicago,  111. 

THEODORE  TRECKER.  Clerk, 
Village  of  Odell,   III. 

12,000     SQUARE     YARDS     BRICK 
PAVEMENT. 

Sealed  bids  will  be  received  until  12 
o'clock  noon  by  the  Clerk  of  the  Village 
of  Oberlin  for  about  12,000  sq.  yds.  of 
brick    pavement   on    concrete   base. 

Bids  must  be  submitted  on  blanks  fur- 
nished by  the  Engineer. 

W.   P.   SCHICKLER, 
Village  Engineer. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


0-INCH  CASED  WELL,  ONE 
50,000  GALLON  STEEL  TANK 
ON  A  120-FT.  STEEL  TO\/ER, 
ENGINES,  DEEP  WELL  PUMP, 
AND  BUILDING. 

Sealed  proposals  are  invited  and  will  be 
i-eceived  at  the  office  of  the  Village  Clerk, 
.Morton  Grove,  111.,  until  the  hour  of  open- 
ing the  same  as  hereinafter  set  forth;  for 
the  construction  of  a  10-inch  cased  weli. 
one  60,000  gallon  steel  tank,  120-ft  steel 
tower,  engines,  deep  weU  pump,  ana  build- 
ing. Bids  must  be  accompanied  by  a 
I  certified  check  on  a  responsible  bank  do- 
ling business  through  the  Chicago  Clear- 
ing House,  or  equivalent,  equal  to  10  per 
cent  of  the  amount  of  said  bid,  which 
may  be  obtained  from  the  Village  Presi- 
dent, August  F.  Poehlmann,  or  the  Vil- 
lage Clerk.  Said  proposals  or  bids  shuil 
be  opened,  examined  and  publicly  de- 
clared by  said  board  at  a  meeting  there- 
of to  be  held  in  the  Village  Hall  in  the 
Village  of  Morton  Grove,  at  the  hour  of 
8  o'clock  p.  m.,  on  the  2d  day  of  July,  A. 
D.  1912.  For  further  information  ad- 
dress M.  J.  Lochner,  Village  Clerk.  The 
right  Is  reserved  to  reject  any  and  all 
bids. 

AUGUST  F.  POEHLMANN, 
Village    President.    Morton    Grove,    111. 


WATER    MAINS. 

June  !♦,  1912. 
Proposals  will  be  received  by  the  City 
of  Grand  Haven,  Michigan,  until  3  o'clock 
p.  m.,  Tuesday,   July  2,   1912,   for  unload- 
ing,    delivering,     trenching,     laying    with 
gates,  hydrants  and  specials  appurtenant, 
and  backfilling  of  approximately 
4,000    feet   of    10-inch 
4,900    feet   of     S-inch 
1,900   feet  of     6-inch 
cast  iron  water  mains,  all  In  the  City  of 
Grand  Haven. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

Plans  and  specifications  may  be  seen 
at  the  office  of  the  City  Clerk  at  Grand 
Haven,  or  at  the  office  of  Gardner  S.  Wil- 
liams, Consulting  Engineer,  Ann  Arbor, 
Michigan,  and  will  be  furnished  on 
request. 


PROPOSALS  FOR  LEVEE  WORK. 
Mississippi  River  Commission,  Third  Dis- 
trict. U.  S.  Engineer  Office,  Vicksburg. 
Miss.,  June  10.  1912.  Sealed  proposals 
for  constructing  about  1.600.000  cubic 
yards  of  earthwork  in  this  district,  will 
be  received  at  this  office  until  11  o'clock 
a.  m..  Standard  Central  time;  July  11, 
1912,  and  then  publicly  opened.  Infor- 
mation on  application.  J.  A.  Woodruff. 
Major  Engrs. 


PROPOSAL       FOR       PILE       DRI^rER 

HULLS.— U.  S.  Engineer  Office.  Custom 
House.  St.  Louis.  Mo.,  June  19,  1912. 
Sealed  proposals  for  buildinsr  six  steel  pile 
driver  hulls  will  be  received  at  this  office 
until  11  a.  m.,  July  19.  1912,  and  then  pub- 
licly opened.  Information  on  application. 
Chas.  L,  Potter,  Lieut.  Col.,  Engineers. 


U.  S.  ENGINEER  OFFICE,  Seattle, 
Wash.,  May  2.S,  1912. — Sealed  proposals 
for  furnishing  200,000  barrels  of  Portland 
cement  will  be  received  here  until  12  m., 
July  1,  1912,  and  then  publicly  opened. 
Information  on  application.  J.  B.  CAV- 
ANAUGH,   Major,    Engrs.  22-4t 


GREAT   MIAMI   RIVER   IM- 
PROVEMENT. 

Dayton,   Ohio. 

Sealn;  poiiosals  will  be  received  at  the 
office  of  the  Department  of  Public  Serv- 
ice until  12  o'clock  (noon),  Monday, 
July  S.  1912.  for  1,200.000  cu.  yds.  levee 
construction,  including  concrete  retain- 
ing w:ills,  sewers,  riprap.  150  ft.  steel 
truss  bridge,  piling  and  other  work. 

Detail  drawings,  profiles  and  cross-sec- 
tions may  be  seen  and  Gt-neral  Plans  and 
Specifications  may  be  obtained  at  the 
office  of  the  City  Civil  Engineer  of  the 
City  of  Dayton,  Ohio. 

CHAS.    H.    HOGLEN, 
Director  of  Public  Service. 
CHAS.   J.   GROSS,   Sec'y. 


REMODELING  WATER  SOFT- 
ENING PLANT. 
Scaled  proposals  for  remodeling  the 
Obcrlin  Water  Softening  Plant,  compris- 
ing the  construction  of  concrete  tanks, 
channels.  filters  and  appurtenances, 
housed  by  a  brick  or  sandstone  super- 
structure, will  be  received  by  the  Clerk  of 
the  Board  of  Trustees  of  Public  Affairs  of 
the  Village  of  Oberlin,  Ohio,  until  12 
o'clock  noon,  standard  time,  on  the  8th 
day  of  July.  1912. 

W.  F.  SCHICICLER, 
Clerk  of  the  Board  of  Trustees. 
A.  ELLIOTT  KIMBERLY, 
Consulting  Engineer, 
803     Columbus     Savings     &     Trust 
Bldg.,  Columbus.  Ohio 


U.  S.  Engineer  Offic 


■  n,  Texas, 


U.  S.  Engineer  Office,  Galveston,  Texas. 
June  19,  1912.— Sealed  proposals  for 
crushed  rock  or  gravel,  delivered  at 
Downs,  Texas,  will  be  received  at  this 
office  until  12  m.,  July  19,  1912.  and  then 
publicly  opened.  Information  on  appli- 
cation.   Earl  I.  Brown,  Major,  Engrs. 


June  19.  1912. — Sealed  pioposais  for  fur- 
nishing about  6,000  barrels  American 
Portland  Cement  for  Lock  and  Dam  No. 
8,  Brazos  piver,  delivered  at  Downs. 
Texas,  will  be  received  at  this  office  until 
12  m..  July  19.  1912.  and  then  publicly 
opened.  Information  on  application.  Earl 
t.   Brown,  Major,  Engrs. 


ANNOUNCEMENT 


The  Board  of  Public  Works  of  the  Cit}-  of  Los  Angeles, 
realizing  that  active  construction  on  the  Los  Angeles  Aqueduct 
is  nearing  completion,  has  authorized  the  organization  of  a  Sales 
Department  for  the  purpose  of  disposing  of  all  excess  material 
and  equipment.  While  large  quantities  will  not  be  available 
until  the  work  is  over,  varying  amounts  will  be  released  from 
time  to  time  and  either  sold  at  nearest  railroad  siding  or  at  Re- 
ceiving Yard,  comer  Slauson  and  Compton  avenues. 

Material  to  be  sold  includes  steam  and  electric  power 
shovels,  mules,  horses,  wagons  of  all  kinds  and  sizes, 
electrical  equipment,  drills,  drill  steel  and  sharpeners, 
compressors,  air  receivers,  pumps,  '  oilers,  locomotives, 
both  steam  and  electric,  rail  of  all  sizes,  riveted  pipe, 
casing,  black  pipe,  forges,  blowers,  gas  engines,  hoists, 
tunnel  and  dirt  cars,  concrete  mixers  and  buggies,  lathes, 
drill  presses,  steam  hammers,  machine  shop  equipment, 
etc.,  besides  quantities  of  small  tools  of  every  size  and 
description. 

Correspondence  or  personal  visits  invited  regarding  any  or  all 
items  in  quantity  or  otherwise.  If  articles  wanted  are  not  yet 
available,  record  will  be  kept  and  notification  made  as  soon  as 
same  are  released.        • 

All  communications  should  be  addressed  to  E.  W. 
Bannister,  Sales  Engineer,  1108  Central  Building. 
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Advertisement  for   Proposals  for 

Improving  Lincoln  Ave.  and 

Chicago   St.,   Village  of 

Dolton,  Illinois. 

Sealed  proposals  will  be  received  by  the 
Board  of  Local  Improvements  of  the  Vil- 
lage of  Dolton,  Illinois,  until  S  p.  m., 
Friday,  July  S,  1912.  at  the  Village  Hall, 
and  tlien  publicly  opened,  for  construct- 
ing complete  a  pavement  16  ft.  wide  in 
Lincoln  Ave.  and  Chicago  St.  in  said 
Village,  said  work  to  comprise  appro.xi- 
mately  the  following  items: 

19,100  sq.  yds.  limestone  macadam 
6r  19,100     "     '•     asphalt  filled  macadam 
or  19,100     "     ••      tarvia  filled  macadam 
or  19.100     ••     "      Dolarway  pavement 
or  19.100     ■•     ■•      1^"  tarvia  bound  surface 
on  6"  concrete  base 
or  19,100     ■•     ••      %"  asphalt  bound  surface 
on  6"  concrete  base 
Note: — Cost  of  excavation  tor  pavement 
to  be  included  in  price  per  square  yard. 
E.xcavation  for  limestone  mac- 
adam     7,000  cu.  yds. 

Excavation     for     asphalt     or 

tarvia   filled    macadam (5.000  " 

Excavation  for  pavement  witi: 

concrete  base  5,500  " 

1.100  cu.  yds.  excavation  (additional). 

43  manholes  adjusted. 
All  proposals  shall  be  based  on  con- 
structing the  work  in  accordance  with 
the  plans,  profiles,  detail  drawings  and 
specifications  prepared  for  said  work  and 
now  on  file  with  the  Village  Clerk.  Plans 
and  specifications  can  be  examined  and 
blank  proposals  obtained  at  the  office  of 
the  Village  Clerk  or  at  the  office  of  the 
Engineer  for  the  Board. 

All  proposals  shall  be  submitted  on 
blanks  furnished  and  be  accompanied  by 
cash  or  certified  check  payable  to  the  or- 
der of  the  President  of  the  Board  for 
the  sum  of  Twelve  Hundred  ($1,300)  Dol- 
lars. , 
For  such   labor  and   materials   tlie   con- 


tra-tor  is  to  be  paid  in  cash  or  warrants 
bea;ing  interest  at  five  (5)   per  cent. 

Contractors  may  submit  bids  on  one  or 
mor^   types  of  pavements  specified. 

Tlie   right   to   reject   any   or   all   bids   is 
reser\  ed. 

AS.MUS  CL^USSEN, 
President,   Board  of  Local   Improvements. 

WM.    G.    DOLTON,    Villa.ge   Clerk. 

CENTRAL  ENGINEERING  BUREAU, 
1741'  Monadnock  Block,  Chicago,  111., 
Engineers. 


PROPOSALS      FOR      DREDGING. 

May  30,  1912. 
Sealed  bids  addressed  to  J.  H.  Nelms, 
Chairman,  will  be  received  at  the  office 
of  the  Engineer,  Room  430,  New  Wein- 
berg building,  Greenville,  Miss.,  by  the 
Board  of  Washington  County  Drainage 
Commissioners,  to  12  m.,  July  15,  1912.  for 
the  construction  of  about  nineteen  miles 
of  dredge  ditch  ranging  from  twenty-six 
to  fifty-six  feet  bottom:  approximate 
quantities  1,960.000  cubic  yards.  Also  for 
the  clearing  of  two  natural  streams  ag- 
gregating about  seventeen  miles.  Plans, 
profiles  and  specifications  are  on  file  at 
the  office  of  the  Engineer,  and  can  be 
furnished  on  application.  A  certified 
check  for  $5,000.00  must  accompany  each 
bid.  The  right  is  reserved  to  reject  any 
or  all  bids,  or  to  let  the  woi-k  as  may  ap- 
pear to  be  for  the  best  interest  of  the 
district. 

THE    WASHINGTON    COUNTY    DRAIN- 
AGE COMMISSIONERS, 
B.  B.  GORDAN,  Chief  Engineer, 
Greenville,  Miss. 

NOTICE   TO    BIDDERS. 
Levee   Construction. 

Notice  is  hereby  given  that  the  Gill 
Township  Levee  Committee  will  receive 
sealed  bids  at  the  office  of  John  T.  &  Will 
H.  Hays  in  Sullivan,  Indiana,  until 
twelve  o'clock  noon,  on  Tuesday,  July  9th, 
1912,  for  repairing  the  Gill  Township 
Levee,  near  Riverton,  in  Sullivan  County, 


Indiana.     Plans  and  specifications  can  h 
seen  at  the  said  office  of  John  T    &  vrii 
H.    Hays.      All    bidders    will    be    requi,! 
to    accompany   their   bid    with    a  cerlifi^ 
check  of  $500.00.     The  proposed  worki! 
eludes  the  moving  of  approximatelv  ^j,", 
cubic  yards  of  dirt,   and  the   constructic 
of   a   f.ur-inch    concrete    wall    embracln! 
approximately     1.300      cubic    yards  of  c/ 
raent,  and   the  construction   of  a  wall  of 
dirt    consisting    of     approximately    9  .a,, 
cubic  yards  of   dirt. 


PAVEMENT. 


•ONCRETI-:    .\.\D    BRICK. 

Pittsburg,  Kans. 

Sealed  bids  will  be  received  until  s 
o'clock  p.  m.,  Wednesday.  July  10,  1912  at 
the  office  of  the  City  Clerk  for  furnishing 
all  labor  and  material  for  constructing  apt 
proximately: 

12.100  sq.  yds.  brick  pavement  on  a  con- 
crete base. 

4,700  sq.   yds.   concrete  pavement. 

9,100  sq.  yds.  double  course  brick  pave- 
ment. 

S.OOO  lin.  ft.  concrete  combined  curb  and 
gutter. 

All  bids  must  be  accompanied  by  a  cer. 
tiffed  check  for  $100,  payable  to  O.  T. 
Jones,  City  Clerk.  The  right  is  reserved 
to  reject  any  or  all  bids.  Plans,  specifi- 
cations, etc.,  can  be  had  by  depositins 
$1.00  with  the  City  Clerk. 

L.   E.   CURFMAN. 
City    Engineer. 


BRICK   PAVEMENT. 

Bids  Mill  be  received  until  1  o'clock  p. 
m..  July  13,  1912,  by  the  Highway  Com- 
missioners of  Monticello  Township,  Piatt 
County,  111.,  for  the  construction  of  ,5,592 
sq.  yds.  of  vitrified  brick  pavement  with 
necessary  curb  and  gutter,  and  concrete 
culverts.  Plans  and  specifications  on  file 
with  Win.  Brltton.  Clerk,  Monticello.  HI., 
or  W.  J.  Day.  Engineer,  Bement,  III. 


The  Western  is  the  Most  Economical  Drag  Scraper 

UeCaUSe   it  gets  fun  and  stays  fuU. 

It  is  easier  to  fill. 

It  can  be  dumped  sidewise,  is  of  lighter 
draft;  less  dangerous  to  the  team;  dirt 
does  not  clog  on  the  bottom. 

It  has  double  bottom  and  the  steel  plates 
are  made  from  our  special  formula,  giv- 
ing long  wear. 

For  constructing  ditches,  leveling  land  for  irri- 
S^i'lH-^^nd  other  purposes,  we  make  the  FRESNO 
or  BUCK  in  all  sizes. 

For  railroad   and   township  work,   you  need    Western  Plows 
placmg  the  earth  more  conveniently  for  the  scrapers.    Catalog? 


They  cut  the  deep  furrow   necessary. 


WESTERN  WHEELED  SCRAPER  COMPANY,  Aurora,  IIL,  U.S.A. 


OOeCCGOeOQCGOOCOOCCOOOO 


-RAIUS-RAIL. 


We  have  in  stock  and  can  make  prompt 
shipment  of  all  weights  of  No.  1  relaying  rails 
and   angle   bars.      Subject   to   inspection. 


THE   HYMAN- MICHAELS  CO.,    Chicago,  111. 

Saccessors  to  BLOCK-POLLAK  IRON  CO..  Chicago 

«»«^.^.^.^^.»^.^....»_.>.._..— .—  Telephone,  Central  4799 
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